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E . 2 VORTEX LISTING 

0 0000() 
000001 
000004 
000005 
O

r'lo ...... ,.,..._ ... 
U'.J V '-.•C 

00002 3 
t"ot"'t"o•··~A 

l•vv •.~ c. .... 
Oo on'='"" ..... ... , 
0 C (I rt '=' ·:· . . ... \_. ,. 

E NTRY N A ME ~: 
00001 1 J;: LCK$ 
E>! T E RNAL 
.-,.-..,.,...,1 E 
'• .._; '·' ll ..;. 

S'o'M BO LS 
OC COOO A 
OG0156 R 
" ;... .-. • C' ""' oJ u v l. _, c. 
::· CJ 0 031 
U
' ,..,... n_c u Li u ..; • ..J 
" .... ,., .. . .. .... 
j 1,..1 '-' .a. ... --· 

,.., 
"· E 

tf M-t r s 
IDA$ 

ACNT 
(' LJ ; , ft• 
...... I I h I , 

T't ,.... ' .. , 
J.J 1::. l... I 

I n ,., ,. 
I..J ,.., ,.., 

I r"' , .. •'"\ 
L.. ;__,. ,-, .._. 

I r-. "' o L.. r s:· c 

16 3 
1 e. 4 
165 
166 
107 
163 
169 
170 
1 7 1 
1?2 
1

.., ..... 
( ..:.· 

1 74 

ACNT 
S TAT 
RE Q 
CNT 
LOC 
URDY 
.,._ ,.-. T o '-" 
.0 ~. ,L.J I 

0 A f;: 
DEV 

OOGOOO .... 
''-

00 0053 E 

EQU 
EQU 
EQU 
EQU 
~ Q .• c.. v 
EQU 
EQU 
I::QU 
EQU 
~i AM E 
E" .,. " ' 
END 

LPL S 

lOO K 

000155 
00 0 005 

R ALG 
A CNT 

1"\n""n "'"'..., 
UI.J'-I UC.t' 

00 00 5 8 
000 0 0 6 
GGO OOO 

A 
H 

E 
A ... 
"-

DEV 
lOOK 
LO C 
LPL S 

~ ~ CG6 4 R L~ R ~ 000 0 73 R LWRE 
n nnn~• ~ ~ - ~ nn"004 A '"'[ Q • 1..' t,.; ..... .:, _, 1--i U H i". \i U 1. 1 I h "- • 

0 ~ 01 5 4 P STRrY OD Q02 3 A URDY 
0 E R R ~ RS AS SE MBL Y CO MPLETE 

163 . ~ ~ 
,i. • .; ( 

16 2 
1 - Cl ..-. b :7 

1 5 8 
1 6 6 
150 
149 
1 5 5 
1 -; 1 
~ ' . 
1 6 0 
1 ~q 
• - J 

n 
v 
n 
•J 

7 ~ .. ' 
l ·~. '7 . '-· . 
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~ - . 
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q7 .. ' 

1 -· q •7 .. "' 

i 1 1 
• • c

.i i ·-· 

.. t ~ 

~ ~ r 
"'=' c_ ._ 

1 7(1 

1 51 
l E-4 
• II; ~ 

J • ..J 0 

1 f. 8 

AC NT 
ALG 
E: 
P.RDY 
CHAR 
CNT 
D3 21. 
[I(" 

;J ELY 
~. c- v 
W '- T 

D f·l H ;:< 
EI~:C~".' 
Tn"'.:: 
" "-' n "' 
T n n .,., 
.. u1..:h 

I ,_ l ... ,.-
1- L,.. p , .;: 

, !"" v '! 
~ '"" , .... ... 
' c l'' "':) .... . ... -· 
' , .. -1- ...; 1, . 

' L.• "t"• t.... I ..t.• 

' p ... 
·- ~· 1. 
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' p L .-..... ~-
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s: r·1K2 
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'y'$ L P D2 
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28 
71 
59 
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63 
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1 1 6 

• ' 4 L • 
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0001 5 0 
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0000 01 

122 

1 7':: 
12 3 

!(~ 8 
1 4' 

"' "'~ ..J •• 

1
,., ., 
v ' 

.... ,.., 

R 

"' I • ... ,.., 
" ... 
R 
R 
A 

, .. "" .... '- .......... :.;. 

B 
D321 
DMAX 
L CK$ 
LP B 
LWR$ 
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0 0 00 2 ·: 
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E.2 VORTEX LISTING VSDASSGN PROGRAM PAGE 1 LISTING PAGE \ 52-4) 

' . 

.. .. -

• 

000000 A 
000001 A 
000002 A. 
000003 A 
000004 A 
000·005 A 
000006 A 
000007 A 
000010 A 
000011 A 
000012 A 
000013 A 
000014 A 
00001~ A 
00001€. A 
000017' A 
000020 A 
oooo:::1 A 
OOOOZZ A 
0000~3 A 
000024 A 
OOOOZ!:i A 
OOOOZ6 A 
000027 A 
000030 A 

000017 A 
000016 A 
00001~ A 
000014 A 
000013 A 
000012 A 
000011 A 
000010 A 
000007 A 
000006 A 
00000~ A 
000004 A 
000003 A 
000002 A 
000001 A 
000000 A 

000050 A 
oooo:;o A 
0000::14 A 
00005~ A 

' 1 • 
2 .. 
3 • 
4 • 
~ .. 
6 .. 
7 • 
3 • 
9 .. 

THI~ I~ A COPYRIGHTED PROGRAM. COPYRIGHT 1972 BY VARIAN DATA MACHINE . 
V.D~I'I. PART HO • . 92L070!5-0t0A 

RELEASED 02-22-72 

V$0ASSGN 

10 
11 
12 
13 
14 
16 
17 
18 
19' 
20 
21 
22 
23 
24 
2:5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3~ 
36 
37 
38 
39 
40 
41 
42 
.11.':' .... ~ 

TITLE V$0ASSGN 

················~···················································••w. •••• TIDB SETUP •*• • 
···············~·································~··················~·-TBT~D EQU 0 T~SK THREAD 
TBST EQU 1 TASK STATU$ 
TBPL EQU 2 ~TATUS CONT. <BITS15-6>,PRIORITV LEVEL(5-0 
TBEVNT EQU 3 INTERRUPT EVENT 
TBRSA EQU 4 A REENTRANT A~D 
TBRSB EQU 5 B REENTRANT AND 
TBRSX EQU 6 X REENTRANT AND 
TBRSP EQU 7 .OF/P REENTRANT AND 
TBRSTS EQU 8 TEt1?. STG. REEI'ITRANT A~D 
TBENTY EQU 9 TAS K ENTRY LOCATION 

SUSPEND 
SUSPEND 
SUSPEND 
SUSPEND 
SUSPEND 

STACK 
STACK 
STACK 
STACK 
S:TACK 

TBTMS EQU 10 TIME COUNTER - CLOCK RESO~UTION IN ~MS INC 
TBTMIH EQU 11 TIME COUNTER - CLOCK MINUtE INCREMENTS 
TBISA EQU 12 A INTERRUPT STACK 
TBISB EQU 13 B INTERRUPT STACK 
TBISX EQU 14 X INTERRUPT STACK 
TBISP EQU 1~ OF/P INTERRUPT STACK 
T'BISRS EQ.U 16 REENT. STACI( INTERRUPT STACK 
TEIO EQU 17 BLK ALLOCC15-10),}/0 THRC 9-5),1/0 nCTC4-0) 
TBKNl EQU 18 TASK NAME 
TBKN2 EQ U 19" TA SK NAME 
TBKN3 EQU 20 TASK liAME 
TBTLC EQU 21 1ST LOC. OF TASK Alt OCATABLE 
TBCPTH EQU 22 BACKGROUND TASK QUEUE 
TBATSK EQU 23 TIDB LOC. Of ACTIVATING TASK 
TBRSE EQU 24 TASK ERROR CODE 

EJEC 
-~~~····························~~·~···~·~·~*·~··~·-~····~····~······*•• • • 

44 111111 :1!• 

4'!5 Ill 
JASK STATUS DESCRIPTION <BIT SET UDRD 1 ) 

4€. -·~·····~·······~······················~~~·······~~··*•••·~·····~···~--· 48 TBSl~ EQU 1~ INTERRUPT ~USPEND 
'!50 TB S 14 EQU !4 TASK SUSPEND 
~1 TBS13 EQU 13 TASK ABORT 
~2 TBS12 EQU 12 TASK EXIT 
~4 TBS11 EQU 11 TIDE CORE RE~TDENT ,'!5 TBS10 EQU 10 CORE RESIDENT TASK 
~6 TB~9 EQU 9 FOREGROUND TASK 

. '!58 TBS8 EQU 8 TASK PROTECTEn 
59 TBS7 EQU 7 TASK SCHEDULfD BY TIME DEL~Y 
GO TBS6 EQ~ 6 TIME DELAY ACl.IVE 
62 TES~ EPU ~ TA SK WAITING TO BE . LDADED 
63 TBS4 EQU 4 TASK ERROR 
64 TBS3 EQU 3 TA ~K INTERRUPT EXPE CTED 
6€. TBS2 EQU 2 OVE RL AY TASK 
67 TBSl EQU 1 UPON TERMINATION ACTIVATE T~SK SCHED TASK 
68 TBSO EQU 0 TASK SEARCH-ALLOCATED- LOADED 
69 E~tEC 
70 
71 

••~•••••••••••••~•••~••••••••••••••••~• ~ ••~••••••~~~•*•••~•••~••~*•a~•• • 
72 lf. ~ .: .,..., . . ~· 

TASK STATUS DESCRIPTION <BIT SET WORD f:) ~ ... ~ 
':.; ;"!!; ;or. 

74 ···············~~···············~·~··· ~ ~*··············~~~······*~~~~~-76 * BIT 1~ TASK OPENED 
78 • BIT 14 UNUSED 
79 • BIT 13 OVERLAY LOAD 
80 • BIT 12 TASK ~AiliNG FOR BAC KGROUND TA SK l/0 TO COMPLETE 
81 ~ TASK LOCKED-OUT UNT I L EG I/0 COMPLE TE OR BIT ll 
82 • IS SET (ALLOCATABLE S?ACE AVAI LA BLE ) 
S4:.. BIT 11 DEFINES TH~ 1 A '. LOCATA!: L t:: SPACE IS A'Ndl .. AELE• T!·;i' 
8~ • ALLOCATING TASK AGA~ N . OVERRID~S BIT 12 SET 0~ 
86 ~ BIT 5 IN STA·rus WORD. 
8 7 ~ 13 I T 1 0 B A C K G r<: 0 U N D T A S I< E E I f'l G W R I T T E ~~ 0 :~ C H E C I( i · 0 I ~~ T F I l- F: • 
38 "' BIT 9 TASK WAITING F8R A TIDE TO C:1~'C: AVAIL:.:.I:! E F:JR 
89 ~ SCHEDULING. 
91 ~ BIT 8 TO 6 - UNUSED 
92 E JEC 

~-~············~~~-~~~~~~~~-~~-- ~~z~~~~~*~-~-~-~ ~---·~~ *~ E· ·· ~~~B~~~-5-
!t! 

- 1:" 

:;J ·-· 
·~ -"' :~ ...... 

96 ~ 

. . 
JOB PROCE SSOR LOW CORE EQUATES 

97 ~~~-~-~~~~~---~~ -~ ~-~·-~~·*·~·~ -·~ ~··~·~ ·~·*~~ · *~~ ~ *~·~~- ~ ~~-~·*•:~E · M~~~ 
99 LCJP F:QU P~C 

lDO V$JN AM EQU i. ~JP 
101 VS LCNT [QU LCJP +4 
102 VSJCF G EQU l .. CJP +5 
l 0:3 ~ 

104 * 
105 * 

. 
·; 
• 

'· · '\'i ·. :· ' 4 . . . . . .·. {- " . ' . '. . . ..... 
· ··~---~· ' · 

< • . · .t . ' . . .. . : 

.. : .. 

JCP NAME 
L I t1E COUNT 
JC!" FLAGS 
BIT 2-0 
BIT 3 
BIT 4 

. ...... _ .... 

= l. 0 AD 
::: D ltri P 
: DUMF' 

. . .. . :.; ... · . . , .. 
. 

. ~:.:· 

. , 
'.: . ::: 

. . . , . 
'• 

A t~ D G 0 F' L ::; G S 
FLAG l =DiJMP , O=HD DUMP 
FLAG IF LUAD AND GO 

' .. 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OG 
00 
00 
0 0 
0 0 
0 (1 

00 
00 
00 
co 
00 
00 
00 
00 
00 
00 
00 
00 
00 
(l (l 

GO 
00 
00 
00 
00 
00 
00 
('~ 

00 
n ': 
v " 
:)C 
,, I"' 
•.J --· 

00 
l)tj 

00 
00 
00 
(!I) 

0 ·~ 
f t .-. 
~· ·-· .... .-. 
;.,.. '·' 
,.., i"'t 
V'.J 

(i !) 

" •. ._. •J 

00 
0 0 
0 (· 

00 
U
• ,·, 

!, : -.. -u .:. 
.-, .-. ,_, ;_; 

0 0 
il ., 
•..; ·-· 
00 
0 fl 
(' .. , 
' v 

1-! ,-. 

-· ·-· 
;": ,. ~ 
;: :.< 
,··, r. v y 

(·. ,. ..: ·-· 
~j ( . 
,-, .-, ., 
: .1 0: 
,J ·-· ..... , .. 
i,< I} 

n n '·' .• '" ,. ' 
-· v . ... ' .. 
'.I :_... 

.-. .... ,_, ' .. · 

.-. ;'· ·- · .. . .• ' . 
. ;_; : . 
( i (" 
r1 n. ·- ·-· 
t! ( • .... '· . 
r . . .. 
1..= •• 
(! ~· 
\.' •. ... ... 
'- · r •• 
f '< ,.., 
•.' I) 
~· . . ·. . ' .., •. 

00001 
00002 
000 03 
0000 -1 
00005 
00006 
00007 
00008 
00009 
0 0 0 1 ~: 
0 0 0 1 l 
0 0 0 12 
0 0 0 13 
00014 
00016 
00017 
0 0 0 18 
00019 
(.:1)020 
0(!021 
0002•~ 
00023 
00024 
00025 
00026 
00027 
0002:3 
0 '1 ............ 

1.,. I) C. :> 
00030 
.... ro .... ,.., ,. 
1) ,.., ~-· ··=· l. 
no•"·~ ·~ t,)tU . .:>t: 

00033 
r. ( ' , .. , ,., ,.. 
'·' ' •.J • .;, ... r 
0 '1 '1 '"' '" I I. i.. .;.o ._1 

00036 
,., !"f 'I ·-:· ... , 
.... '· '· •.J ( 

n rr ... , "'=" ::.' 
... ••• 1_. · ·-· ·-' 

~ 0 ··J --=-· •:'I v ' v .•. 

0004(1 

0 . ~ • .. u !_. 't ;:·~ 
(! ,-1 t"'! -1 .-~, 

·-· ·- ·-· ~ • ,,1 

00044 
0~104::1 
r1 t' ,., ,.., . ..::: .. .... .... ~ ._. 

0004:3 
0 0 0 51) 
n ( • L"' r-: t 
·-· ·- · • ·-· .!. 

00052 
.-.Oqt:::e_ v • .. v. 
r. ""' .... c::" t:::-
1,.1 1.,1 ..... ..) ••• ; 

00 11 5t:. 
t. .-, u· .,., ·::· .... .... - ...... 
r, 1 .. ' ••• ~ ,-·. 
,_. ) :) .._: ::0 

((' !" ' ··, J ·' J t;, •: .. .. .. .. . ~· 

l • ••• • t- ' • 
... 1,1 '·' '1..' ·~·· 

.. .. .. .. ;. 
UtiUb :;, 
1-•• -, , •• r· ·· .. 
_, ·-· _, j ••• 

,· , ~""• n b. •:> 
i.J 1,. IJ , •• ; 

ooo~.·;· 
I• I• ,-, ··:o 'I ....... . _ . . · : . 

,- , oi ro ? .-, 
· -· 1,1 1_1 ~· •• - • 

i• ......... "") ·1 
._1 l.i ,_ , ~· ... , 

(l 0 0? ::;. 
t: .~, r, 7 <:· 
•. • .,_, '.1 r '...' 
~, t'"• J') -:o r·, 
'· '·' ... 1 ... : :-

U• ,., u· ·=· r• '-' u -· 
'"' .-. J"'• . .... 1 
:.,; '·' ._. .:,:, . 
"' ··: .-.,·. ····· 
i_· i) l_i 0:· ~,.··. 

(!00t: ~! 
.-. ,.. .-. .~ •• 1"::' ._.: .. ; u 0::• · •• :. 
,.., ··: .-. ,·-, ( . . _; '· ,_, ·=-· : .. . . . ~ or -• fJ i,: I .;,;:: ,.· 

...! .. .-. ·=· ··:· '·· •.· ·-· ·-· -· .. .. .. . ,,, .. ,. , ., ........ ~ ;. - . - .. 
•: : : ·!· ~· ·' ·-· ·-· .... _, '·· r. .-, ,·, ,..., ·, 
l . l ;_, ;.,; :.~ ;;. 

... j fl ( ; q ·: 
1.• ·-· ·' -· £f . .-. ,... •"} "" :.o ·,1 : • .- : o..i 
:) l'": ,··, .-. ~· 
'·' ' ·' !.) :., .:;. 
r: .... .... (~ ... 
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'.J ' .. ''·.' ~ •• • .. ,,., ...... 
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E.2 YDRTE~ L!STI~G Y!OASSGti P ~ CGR ~lM PAGE 2 LI ST IHG PP.GE < 525) 

Q000,6 
000070 
000 07 4 
000 07 :i 
nnon7" ......... ........ 

000077 

00 .0 3 00 
0 0 0300 
00030 1 
000 3 02 
00(1 30:;: 
000 3 04 
000305 
DG 030E. 
000307 
0 00 3 10 
000 3 11 
"00--' 1 ·::. 
v '" ......... 

000 ~~ 1 3 
1\ ro •"o ..-. <II A 
li ll ~-· .:;, J. ""+ 
0003 15 
000316 
"0" ~ . .. -\,1 IU .,j J. / 

000 3 20 
Onuo -::o-:-n 

-...I -.J ·~ 
nno ~..., ... 
U ll I ,,:. .;) "'t 

0 00 3 41 
0Ll03 42 
000 3 4 3 
001)344 
On"" 4•· v•J.j ....,< 

" " 0.,4" v ...... ....., v 

Cnn":>4 7 ... v ...... ,. 

ooo ~~ ::; fJ 

00 ,, ? 00:1 
V V-...1 4 

Q003 :i 2 
000 3 ::i 3 
n n ~ .....:- ~1 .·1 
v v v o.J~"T 

00 0 3 :i 5 
OOG3 ~ E. 

C00360 
0() 0 3 61 
nnn "':t~-::'1 ._v._, _,c; '-
r-- .... -0 ...... 
· ~·~ .... , . ... ..., .• ... .,_, 

0 "0 ' .... ...... .... -J ,. •..J 

O nl) "'>7c 
.IV ·o· ·-'I'J 

0 00400 
00 04 C l 
0004 02 

000~10 
0 t"'' ."\ "' .. .. 

I "-' 1,.1 (.lo .i. ) 

000 4 1 ~~~ 

0004 13 

GCiJ4l"'· 

000420 
""~ """"f'l '·' ._, '·' "t c. _, 
~c --·""""'. U I 1.1 '- : (: l 

A 
A 
A 
A 

A 

A 
A 
A 
A 

A 
A 
A 
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.-, ... •::• : ·- •. . .. -· .. .., [, ...... ; 
... • 0 . .. • 

... . ~ ·:· ... 
• • ••• .J. • • • ' ~ 

, .. , ~ .• r·· .. ,., ... 

,.! • :. • ! 

... ... 1 I'' • 
"" ~ ... .. -: ':... 
r· 11 .. ·"'~~ ~ 
.i· •• ,.,:., 

"'' r: ... 

- .. .. . 
.... ·-~ . .. 

' .· . ' ·-
·· ~ ... - . r • .o 

•l ! 

:'::": ").: ' . 

' • • • • •• ' ..1 .: 
••• · - · .t . ' '••' 
li •. , ~ 
I, 1_1 ,:_ 

u ~-, ~ 

1""1 " ' -
.-. .-1 -:::- .-. , •• 
•- I. L • • • . . . .. ..... .... ~ 
l} ! ; t ' ,i . . , 
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E.2 VORTEX L ISTING PROGRAM PAGE LIS TI HG PAGE ( 526) 

000422 
000423 
000424 
000425 
00042E. 
000427 
000430 
000431 
000432 
000433 
000434 
00043~ 
00043€. 
000437 
000440 
000441 
000442 
000443 
000444 
00044~ 
000446 
000447 
0004~0 
C004:51 
000452 
0004:53 
000454 
000455 
00045C, 
"' ,.. ,., ,. t::' ~, 
v '"' 1.) ,... ....... 

000460 
000461 
000462 
000463 
000421 
000422 
000464 
000423 
000.:',65 
000466 
000467 
O

nf"\,...~,... 

UU'TC.'+ 

000470 
00047 1 
ooo4c1 
000464 
000.:!.67 
000472 
000473 
O nn4""'·• ~~· ,..,. 
000475 
000463 
000476 
000477 

000040 
000(100 
000060 
000020 

000000 
000001 
000002 
000003 
OOOCr04 
000005 
000006 
00(;007 
000010 
0:.10011 
000012 
OOC013 
000014 ..,,...,.,.,.. .. 
'"' 1 .. 1 •.: 4,.; .i .J 
" ,., "" ,.. • r 
V l' 1.1 '-.1 4 C• 

000017 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

.A 
A 
A 
A 
A 
A. 
A 
A 
~~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A ,. 
H 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
n 
A 
A 
A 

A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
~. .. 
A 
A 
A 

(""· , .. 

202 
203 
204 
205 
20 6 ..... o~ c. r 
208 
209 
210 
211 
212 
213 
214 
21~ 
216 
~1"' ... ' 
218 
219 
220 
~~· ~~ ... 
222 
223 
224 
22~ 
226 
227 
""" ... , 1""1 
C. C. C• 

229 
~~o "" ~· 
~ ...... 
.::...:>J. 
232 
233 
......... 4 c. .:.· 

-..... ... ~.;) .. . 
':»~~ ... ..... .... 
239 
240 
..,.4' ·- . 
242 
..... ~ ..... c. .. .,:. 
244 
24!5 
246 
247 
248 
243 
250 
··~ ..... 
&.7 •• _: j, 

2~7 
.-.-~ c. ._) .;:; 
'0-.q 
"-"-'' 
26 0 ....... 
C. OJ. 
'=> c: ·":t 
&.;. • ..J .... ' 

264 
265 
266 
"'"' ..... r. c. t :O -=· 
2 f.., 9 
":>70 
~ ,· J 

·;'! 7 1 "" ' . 
•:) -, .-, 
L;. / t: 

? 7 4 '"'" ,. 
•""'\ ...., II:' .::. ,.· ·-' 
..... ~ ,. 
c. / t."'> 

.... --c.// 
'"'""' -, .... 
c ... ·=· 
~ ""':' r"'' c r' :? 

280 

.. ~ .-. ..... 

.::. ·=-· c;. 

....._, 0:..: ..... .::. ... , .,;;. 
;•~, t"\ A 
.. :. ·!.· .... 

·;, t;"1 c.: 
'- ..... ~;.,;;o 
·~ ~ . .,. .::. ·=· ,.· 
...... ,..., r-\ .::. .;:;. ;-.: 

B$4 
BS:5 
B$6 
B <' 7 _, ' 
P.S:3 
B$9 
B~lO 
BS 11 
BS12 
BS13 
B!.l4 
BS1~ 
ER!l 
B~: l 
BR2 
BR3 
BP.4 
ER5 
BRE. 
'Ct k' ' -., ... ( 

BR8 
B R '3 
BR10 
B R 11 
.ER12 
BR13 
T\ "" .. .. 
S) r:. J. ~ 

BR 1 5 
NEG 
t t I t I 1...nw 
R!-IW 
0 tl E 
THO IW 

THRE E 
FOUR 
F I 'v' E 
SIX 
SE'•'EN 
EIGHT 
N!NE 
TEN 
B ~11 
:eM3 
B ~17 
BM17 
B ......... .-, .,:. ,j 

,~ t· '""! 
4°11•' ' 

B i11 7 7 
Ef1377 
BM 7 77 
BM177? 

-.•. 
''' ,,., 

EQU 
F:QU 
EQU 
EQU 
F.:QU 
EQU 
EOU 
EQU 
EQU 
EQU 
ECU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQ U 
EQU 
EQU 
t:.Q U 
EQU 
EQU 
EQU 
EQU 
£QU 
EQU 

EQU 
.;: r •t • 
...... \.~ ·-· 
~.-. .. 
c.. ·~~ '-.• 
r'QII ·- )'( ..... 
... ,.,I, 
L.. ""' ._; 

EClU 
EQU 
l::QU 
EQU 
.-.-.u .... ..... 
EQU 
"'""U C.t.: 

E l..'l U 
C' Q'. \,.. ' ,_, 
f.OU 
EQU 
EQU 
z:gu 
C"" Q II 
'- . '-' 
f' r {' ; ' ! 
.. . 0.:0: •.J 

r· l"o I I c. 4,:.; ,_; 

E:C.W 
(Q!j 

P.IT 

MT+2 
MT+3 
P1T+4 
MT+5 
MT+ G 
1'1T + 7 
MT+S 
MT+9 
MT+10 
t'lT+l l 
MT+12 
MT +13 
MT+14 
MT-:·1 ~ 
I'IT+16 
f1T+17 
MT+lS 
I'IT+l9 
t1T +20 
~ T -:- 21 
t1T+~2 
MT+23 
MT+24 
MT+2~ 
MT+26 
MT+27 
I'!T+28 
'·1T+·:·q I .._' 

MT+::::o 
"""+ ...... 1' 1 I .;. • .& 

r·n + :::~ 2 
~1T+~:3 
M T • ~. A n 1 -.. .,: ..... 

MT +"":OC:: 
fl l ..,. • .,J 

MT+1 
f1T+2 
MT ... ~" 
I I ' ..... p 

M T+~ I ·-• 

MT+37' 
~1T+ 38 
MT-:·39 "' .,. . .. n l .. , .. "+ 

MT+40 
~1T+41 

MT+1 
MT-~ 36 
MT+39 
~T+4.(! 
h'! ... · .·-4':.' 
I I I • .._, 

- ""!" -~ .1 4 t • I ' -,· 

"' ..,.. .,.· ,:1 .. 1 , -: J .... 

,.... · :· -·- .., . . • ..... ...J 

MT+46 
MT +47 

TEST B I T 

000002 
000004 
000010 
000020 
0000 40 
000100 
000200 
000 400 
001000 
002000 
004000 
::llCOOO 
020000 
040000 

0100000 
BIT MASK CONTE~TS 0177?76 

0177775 

S ET ALL BITS 

01
-_,.~ .., ~ 

lt'lt'.,j 

01?7767 
01777~?' 
017?73?' 
0177"677 
0177~77 
0177377 
0176777 
017~777 
0173777 
;) t E.7 77? 
rJ1c::;-;.7-; -,-:.. • · .. t ( ( • 

LE I-T HAL F WORD MASK 017 74 00 
RIGHT HALF WOR D MASK 0377 
CONTAINS NUMBER 1 
C 0 ~lT i1 HiS f"l :...: 1'1 BE R 2 
CONTAINS NUMBER 3 
COriTAINS NUMBE R 4 
CO:~TAINS NU~BER 5 
CONTAINS NUMBER 6 
CONTAINS NUMBER 7 
CONTA I NS NUMBER 8 
CONTAINS NU~BER 9 
COtiTAINS NUMBER 10 
BIT MASK WDR~ 00001 
BI T MASK !~CRD 00003 
BI T MASK WORD 00007 
BIT MASK WORD 030!7 
"DT T 
li> ... ' 
'If'\; T ~ 

L .i i 

B ~ ~· • • 
BIT 
:s ·~ . ' 
B .... ~ I 

DES I GNAT I Cltl 

MA!!:: ... ·'' ~. ' ·" . ·i ...... ..;;,. h 
!':1 ..... -::· l•' 
1 • M ...;. , ., 

"" ·""· ~· K · ···! ...:. .... 

11"10Tl .... ._.. ~ ~-· 

I ' - 1' \ ~• ;, .. i_ • . -. _;_. 

0 ,, .. , . ..,7 
.... .... or l { 

O nr: - :' .... ·-· : •' 

0 (• !~ ".1 ,_; "" .. . 
003?7 
'J~ .-. ~ ·. .., 
• '-' l l (. 

01
., .. . , . . ' ,. ~ . 

~~~----~~~····· --~~······~···~*~*~~·~-~-~- ·····~~~~-~-*~~~-·~-~-~~~·-~· RAO EQU 0 ~0 BT JUMPS W~EN A REGISTER I S 0 
RA1 EQU COO BT JUMPS ~~~ li A RE G r STER IS 1 
R ;:o, • ••• ·, E 1:> · ' .~ ,- 0 B ... , 1 ' ' '"<' "· ·::· ' ' ' · '"" '·• " '· "' c· ,- ' "" T ,.. R ·r .~ ,., ~ ;~ u t...' ~ ·-' ·-· 1 , r ·.:- ....., r'! ~- i ~ ,r r:. r.. ·J • . . ::. r.. .. .1. •• ::. '·' 

R B ' E n I I o1 ·:· ,-, B -1 ' ; ' ; •• •· .-·. LJ .- ', · .... :. ·,:J "0 "' ;: ; - 1 ., .. T t..- ~-·, I <:· 1 
• .l \.·: 'J v L- "- ' .,; ,_J • •; ,- .::) .. ~ 1 .&.' rr. •... ...... •, .• . 1;. •,:• 

-•-••••••·• •••-•-• - •-••••••-••--- w -•• • -• • ·••--••-·•- · •w* •••· • ~ •••••~- ~· - ••* ;t;: · ' · :~ ..... ~ ;.,.; 1111'". • ..-• • ~ ,.,.. ~ ... 7P. •;;; .,. . ...... - . "" lfli. ... ~ w. .. ,..; ~ .... ~ ..... -..:: ;'t ·"'"· - . • •• v, ... ... . ·: ... . '• ... ~ .,.. ,..; .... ... . "Of' ••• - - .- • • ";'. ,. ., :>r. ··1'· .- . ....... · ' ;~ ... :.;; ,.,, •• .... • •• ,.,., ;.,.. ;>r . ,'\' • • ~·. 

* .... THE BIT CHE.CKED .. 
··-----• ~ -•·•••••••••••·~w-••••·-- ~ · ·•·-~·-•-•••• • ·~· w· ~~~••••••••·~~···· ,..; ~; : .... ;,.; JIJ': w . ..,.. ..... ' "f': ,.; .... ;y- ..: ,'¥' .. ~. w. ... ,., . ..,.-,"";., ~ :T. :tl • • -.. ~ •• I'. :'F. .... :¥. ,--..:; :"f:. ;., ;., .~ ~:.; ~: ... "*' . 1fl' :·f. ;v.. ....... J1{. J'J.' .. . ... ~' .. .... . . '.. ..... . • • • • • .:J: 

E C :::~;:;u 0 
Bl EP U ~ 
T 'o "'\ 
L• r. 
·~ ""::> S:.• .... 
.,... •1 
i:• .. ,. 

'r: c:' 

.C• ·-· 
P.6 
T'o "':o s;. ,.· 
T.• ,_ .. D ._, 
... <:1 ... .. 
F.• • '"' . J. '-' 

'!:' ~ ·-:· 
•••• J. ·-· 
"" 1 . .. n .;, ··;· 

. . ~· I I 
C.b!_.l 
r · , ..... t: 
.:. 1,.,1 ~ ... 

c.· ('• 'J .._ •. . 
r ..-. . . \,"_ .... l_; 

EQU 
EQU 
r-. ...... • t 

.::.. ... .: : .) 

EQU 

r· - , . ' c. •.x u r.-.,, 
r. '=·! u 
[ ..... ' ' \..~ I.J 
r- r"'t t 1 

r "·' ' ' . - -
~ n 1 ! '-. •:.-: ._. 

~ . 
c. 
•') 
·~ 

r-

·-· 
7 
" o:,\ 

s . " 
" \,i 

• • .. "' 
' ':' J , t .. 

, ' 
·'· .. i. 
' c · J. • ... 

.-,,....;.., , .. , ,- ,... 
~ ;u ~ ~~ ~ 

~ q• .,! ~~lf.~~---~-~~-,·~~~~~-~-~~~~~~~~-~~-~---·~-~~·*·~·~·~~-~~*~~~~-~·~ ~~-~ '- ... ·" 

;~ 9 ::: 
-;:-qA 
to., -· . 

- ~' IC" .:..:. · ;; .... 
. .... ('"o ... 

i:. ::: (' 

~ " : '"' !II 
':r. 

DEVICE -, 1 • n ,. . l J. rUNCT~lJN CODE:~ :¢: ~: J.:· 

. .. . • . . . . - "' - - * - ~ -- - - • W - "<f ' • - W - - - .. ~ "M ~ - ~ W ~ ~ ~ l' '~ l" ~· •• ' M 0 ·,; ' '<'!" ~ 'I; ' ! 'R" '" '< ~· "" "'• ,o: '.): ";:" :t. ~ 't' lt. • "' ... !'f. ;:;. "1': :« !tr lt. .... "' .·.. .. ~ "' ~ l!( "" ... ~- "" ~- w. ~. '« .... ~ . .. I\ ~· "" ~ ,.. "' . . ~ . . ~ .• . "' '"' ,. ,. ,.. ~- '"' ·~. ~. ~- . .. . . . ~- .. ·'. . . • . . . .. . . . . . . 

~~• • REAL TI~F CLOCK x:~~ 
EOU =" ··! ? .· : ' D E V I 1.:. E ~~ U M !:: ~: R (I 4 7 . . 

00 
00 
00 
co 
00 
00 
00 
00 
00 
00 
00 
oc 
00 
00 
00 
0~ 
00 
00 
00 
00 
0 0 
c I) 
0 0 
00 
00 
0(1 
00 
(10 
.-. ,-. ;.: .) 

00 
I) I) 
r. ,r, 
·~' '·' 
"' .-. ,_. J_! 

... (< 
'.' ... I 

1! (: 
•J ·-· 

00 
Cl ,, . ,. 
,.. .-. ._, ;; 

,., I' !) ._J 

. ~. . ... 

...,; ;_; 

G ~: 
!"t .-. u ,_. 

,~, .-. ... ·-· - -I I o ' ... '-' 
,-. .-. 
.; ·-' 
r . ,•. 
i .. l IJ 

0 (' 
,. I , •, 

.., -

.... . ... 
i.' • . . .... 
u l ,j 

( • .-. 
• •J •J 

.... ,., 
L) ' J 

.-. It 
·- ' .... ,., 
v •.· 
[ ' · "'! 
'·. · ... 

0 0 
,-, ... , 
I.,' ·.• 
( , .·, 
... ·-· ,-. ,, 
o_; •.' 
. •, .. 
!_1 • 

,-, r· 
·..;. '-' 

,.· ... .. , ,. 
·-· J . . ... .. .) 

j :) 
·" !' ' .... . _; 
f ' ; ( " 

r :~ 
, • -
''; ."; .... ' .• 
f• :·· 
•, I ' ' 

,{'• ... 
•, . ' 

.-, l • . .. 

,.. ,. 
' . - .. .... \,.: 

·- ,, 
• l ' ·. 

: ' ' 
.r ., • 

' . 

f• : 

00202 
0020:3 
00204 
00205 
00206 
00207 
00208 
0020'3 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
00217 
00218 
0021S: 
00220 
00221 
00222 
0 0 ·;:, "' .., '- '- •..J 

00224 
00225 
"O~·~.:: 1.) ....... '- ... , 

(• .-.. -.. ··• .-. 
•.i 1.1 t.':. •. :; •• : • 
.... .-. .-, ,.., .'! ._, ._, c. .;, •-t 

r' ~-, ·:1 "'.J ~ 
·- · v ~. ·-· ·J 

1·, •41 ";• ,; • .:: 
-· .... .._ ·-· ·=· 

..... 1'\ .- . ..... ·.~ 
\.I l.i C .:;.o t" 

O n ·:o·:>·3 ... . ...... , .. 

0 0 2 4 ( i 

U~ r, ·::- .. 1 1 
·-· ·- a.y 

(. .... . ... , .• .-. 
•JV•:: '+ L ,, ,, .-,.., . 
l .. i !.. .:::.. I..; ·::J 

0(12 4 6 
.-. ,-, ·:. ~ "':' 
v ·-· L. '( ,• 

(i , , -=· r., fJ 
V' ''-'-'· 
i· ,·. .- • .-:: 4 ,_: •.· c. _; j, 

( ! :'! -'::! c:: ·:.\ 
·~ · ..... _ ..... , .. 
•": ... ":.• c.- ·"::' 
.... '·' t- .,) •J 

1! r, ·.:· c: A · .. · •. t_ ...... ! 

.-, ~ . .-, e r:-: 
IJ 1.1 L.. ._f , ) 
. , ...... r. .. 'J •' -- -.... ' . • L • • • • • • ,.• 

·-: i ! ~· c: "';'" 
._. ·-• r . ·-· ,. 

C •. -. .-, C" -
j l..l -."':. ._ 4 .-. 

(! 0 2 !:: •:'• 

~····· ; · ·· · ~ 
•. ; '· L '=' :. 
""' ,., ·=· .. : :· .... .... ,_ ..... . 
~-· :·, ·::· ...: .. ~ ... ·. \.,, • .. ... , 
.-.. -.. - , .. - ;;-
._, 1. ! • : . ' :.• J 

~·. :' • .-. .. · .-· . 
u '-~ J .. •::· : 

•'; ,-. ·: • · : · ( I 
i,.. '· 1. .. .. •.• 

(~ .-. -::o 7 i 
•.• ·... 1,., r .:. 
.~ .. -. . -. -, .-. 
;,; t • ( :.. ,·· ·":. 

(f :'• ·::· '7 1:" .. ·-· '· ~ ,. ..· 
r • .-, .- , -, .... 
' - ' '-' .:: ,.- r ,'t 

t . :': ··:. ·.::. . ·-· .... ·-· ; ... · 
!'o ,..., ·· '\ ,.., " 
v :..• .:. r' 
rt f i ·:-,... o :·: 
: .. "- .... '·' 
f. •"! •••• • - . ' 
} t..• 1.- ·'7· ;, 

1"1 :"! :".'• •;';) ·:·· ,_, · ' .... ·.• ... 
;'": .-. ·'_~. , ...... · .. ' ·.·~- · . 
r . • ·. . .. • , • •.' :.: !': . • ·.:· •,, 
; I .-, :.> :-:; 
- • I • " • 

:' .. ·:-.. : ·; ·: ·~ 
' . '• ' . -· 
:"' .. : . ·•· '•' . 
,• ;-... .. '( 
. .. . . : ·. . -. 
,., .. .. .; ' ... 
'. '-. ' :' .. 
... .·, .... , . . 

# i, c. ' : 
; : ··: ·:· .... :.• ... ' ~.. '' 

~ . . ' . .. ' .. 
. •· t' ' ' 

::' . . -; . . . 
; : ; · , ' • ' j ' ... . .. " . .... . ·. -· ..... . 
. '. . . .. .. .. ... .. 

• 
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E . 2 VORTEX LIS T I NG 

000 00 0 
0000 01 
0 00 00 2 
000003 
00 0004 
OOtl O O ~ 
:0 0006 
000 007 
00 0010 
00 00 1 1 
000 012 

0 0 0 74 7 
0, 0 0 1 4 7 

oo co-; 4 
0 c 0 0 4 0 
000041 
0 00 0 4 2 
000(1 4 3 
0 00 (:4 0 
nn...,n 4 " uuut.• ~ 

0 0 004 C 
000040 

000444 
000 24 ~ 

OOOC 4 5 
O ,... n.., ·••.,. 

\ ) \1 .. ..... ... 

0(!0 645 
00004~i 

O
~ f"\ 4 A c:" 

u ... l ~ .... 

G
,...n_ .., ~ 

l...l u .::. .,. ....; 
n vn n --::- .·1 c.: .... ·~· ._, .... ...... 

0 00 00! 
000002 
0000 4 0 

0000(•0 
OO :i 012 
14046 4 
00 1 00 2 
00001 ·1 
00 

_ __ ,,, 
_, -· L.- .1. "''o"'tr"o40 

IJ t,.t L '..' .i. 

0 ........... . ... 
UU U l "t 

002000 
00 0 37€0 

0 0 10 1 6 
0000 1 7 

A 
A 
A 
A 
A 
A ,.._ ... 
A 
A 

A 
A 
0~ 

A 
A 
A 

0 0 00 1 3 R 
000 013 020422 A 

0 00014 R 
000 01 4 
j ... f'II ..... ,..1 C: 
lt.•• .. IU ,. .._, 

00 0016 
" "()" 17 .... v u .. 

')00 020 
00i.1 0i:? l 
0000 22 
00 1)023 
•J (! ~ 0 2 4 
•oJ o'I""O ,..... .. •.•.•vC .... 1 

0 ... .... 
v u ,., ""' ~ 

'·' c. -=· 
.., L~- '1 •.J ••• 027 
... :00 030 
o"'nnr-..,4 v t_f v '.' .;, .L 
nn:")n":'':) -'-' '-'"'......,_ 
co co 
000 034 
CiJ OC!3 5 
l•o " .,1 IJ 00 -., ..:.· t:• 
00 0037 
C''-0 040 
,.., ,., 1"'1 ro "'A· 1 
• .. • 141 ') • .. • 

0000 43 

n r.C'r•""'4 
,.1 \.I ,_J ' · ' C. 

0 U" '"" ,.... ('I "' c.. u v ·-· 
0004 1 "5 
,..lr' .. - .. ,, 
v .... •"+CO C.. 

02D46 5 
00200 0 
OOD50E. 
1 -lf:l'\.~""" ..... ""t ._. ... ,. c .;. 
00 1 01C 
0 001.7 7 
1"\rl!• ro n~ 
\.11.,11\JV t.:. 

OOG -::>,1 .0:: . ... _ ~- ~· 

""" e .... .. vV._f J..lJ. ,...,...., .. ,... 
\,1\.Jli.I~ IJ 

000 25: 
n "' c:- .. .. .. 
\o.I.J._l ,i.ll 

C ~o· .. ~ · ..:• ..... c .l 

f'ln ,,, , ,:_ 
v '-' 4 ._. ... ·- · 

" 0 .-....... .., .-. 
\.1 '·' L t' •) 

0 "'-~·" n '-.i .:. '-.i v ·-

000 ..... ..,0 
I .j ' ;~o 

1'\,..,., ••. -
·-· u 1 '·' .~ 1

• 

C .... n -.. ~ ·' 
'·' 0 ·::. i •• 

0 •• 

11 
A ,0, 

,o, , .. 

' H 
( o 

" .•o 

" r • r :. 

"' I' ,.., 
H 

~ 
" • • 

" H 

F. 

000043 1<: 
00 ~ 4n '' ; 1.,1 ·' 

299 
..., n" .:-uu 
301 
303 
304 
...... n rr 
..,j ll ..) 

1 06 
307 
.... 0 ..... 
..:0 '· 0 

309 
310 
·~ .. .. 
"' 1 J. 

312 
o':' 1 ,., 
.... oJ 

..... 40 

..:. J. 

":1 15 ..... 
6 

-~ • 0 
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ASSUME Dl= DEVI CE N A~ E 
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~5 7 
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56 2 
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564 
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OB YTA 

ENTER YIA JI'IPI'I 
DATA 

OLDBT <TO LOAD A CHAR. > 
LOCATION CF BUF FER ADDR • 2 FOR CHAR N/N+ l 

SWITC H 
EXIT WITH A REG= ASC II CHAR ACTER = B REG. X= UNCHANGE D 

BUFFER ADD RE SS INCREMENTED TO NEXT CHAR . 

ENTER VIA JMPI'I 
DATA 

OSTBT (TO STORE A CHAR . ) 

EtiTR 
AN A 
S TA 
I NR 
LDAE 

STA 
EQU 
STX 
LDX 
L D)< 
LDE 
TBA 
I AR 
STA 
IN R 
T Z P. 
LL RL 
:SOF 
JA 1'! 

RO F 
LDA 
LD X 
J XZ 

LOCATION OF BUFFER AD DR !I2,BIT 0 =0 CHAR N 
BIT 0 =1 CHAR tf +l 

A REG = ASCII CHA RAC TER TO STORE 

EXIT WlTH A,B DE STR OYED. X RE G UtlCHA NGED. 

BM377 
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~ ' 1 
DLii~T 

31 

CBVTA 

o,2 
t:IBYTX 
OBYTC 

O!YTB 

'·' 

ENTE R HER E TO STOR E A BYTE 
EXTRA CT BYT E TO STORE 

SET FLAG TO STORE 
SE T RE TUIHI ADDR. 

CHr~R . 

NO W COMMO N PROCE SSING 
SAVE X 
CALL SEQ ADDR 
GET LOC OF ~UF FER AD DR . 
NOW BUF FE R ADD R • 2 FOR CH AR N/N +l FLAO 

I NCREMENT BUFFER ADDP FOR N~XT CHAR . 
NOW RETURN ADDR 

SET FCR CHAR ti+ l 
NEG If CHAR tl+ l 

RESET FOR CHAR N 
GE T WORD 
LOAD/S TORE INDICATOR 
J MP IF LOAD BYTE 

JM P IF LOW ORD ER BYT E. STORE B'o'lE 
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00 00535 
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1)0 005 4 6 
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A 

0 340 3 6 
0 0104 0 
00036 2 
001001 
0003 4 5 
0 04 2 5 0 
0010 00 
00034 6 
007401 
006150 
177400 
1140 24 ·~ 
001001 A 
000354 R 
004250 A 
05 60 0 0 A 
0 1401 7 A 
00 5 002 A 
0 64 0 14 A 
00 1 0 00 A 
0003 6 7 R 
00 10 01 A 
000365 R 
00 4 250 A 
150 46 3 A 
005 01 2 A 
03 400 6 A 
0 0 100 0 A 
00 0 37 0 R 

.. L RLA 8 
OB'r'T'l+l 

HIG H ORDER tYT£. oc !J 0565 

R 
A 

0 0(1 3(' 1 
001000 
00031 6 R 
00000.0 A 
00 0 0 0 0 A 

. 
00 0000 A 

. . .. 

:569 OBY TB 
:570 

~71 
572 

.. 

S73 
:57 4 
5 75 
57 6 
57 7 
:57 8 

O:S'fTG 

57 9 OBYTC 

58 0 
58 1 
:58 2 
5 8 3 
584 

OBYTD 

OBY TF 

58 :5 OLDIT 
58 6 

587 OB YTX 

:5 88 
:5 89 • 
~9 0 • 
59 1 • 

JMP 

SDF 
~tl A I 

ORA 
J UF 

LRLA 
ST A 
LI)A 
TZB 
ST B 
JM P 

J OF 

LRLA 
AHA 
TAB 
l. D i< 
.JM P 

EQU 
J MP 

DATA 

EJE C 

01 7 7400 

O!l YT)(+1 
::JBYT G 

8 
o.c: 
DBYT X+l 

OBY TX 
GBYTr. 

DBYTD 

" M3 .. ~ L.• • , ( 

OF LUH 
~ 

"-1 
Dt. DB A 

0 ' 0 

. 

RESE T LOI.f ORDER SUITCH 

SET BYTE I N WORD 
JUM P IF LO W CRD ER 

ROTA TE BYTE BACK TO HIG H OR DER 
S T t:JR( BYTE 

RESET STO RE EY TE FLAG . 

J MP FIJR CH AR. tf+ 1 

EXT RA I':: T BYTE 
EXIT I.IITH BYl E IN A,£ 

EX I T 

ENT ER HERE TC LOAD A BY TE FROI1 EUr FE R 

f' • '"t f";' 0 -=; 6 ·o' ... •.. -
("o ti , , 0 c:: b'" .. . .. - - .. 
r. ••. ~·! u·, r t- ·=· 
V · .. · ~~,.•...J• •-• 

oc (!056 9 
•· f· nn t::,7 1 v u v .... ..... -

f •j 0 0 5 ,-' 1 .-.. -. .-. {• ;::; ~ .· 
'•' ·-· ; _; .... .._. ;- ~ 

0 0 !jl)5 7 ·~-
.-. ••• , .. , !-· C' 7 ; .. 
v ;.,• ·- . _1 ...J ,. ·- · 
,.. o'\ ' ' ,.., C" ..-_, (:., 
,. '·' v ._, ...J ,' - · 

l-, ,-, fi - c r ., 
. . , .J u ·-· ; ,-

C ,; ,. 'I ,_. 8' '' 
._ t.} ' · ..... ,_. 

rt •• , t't •J" c: a 1 
... 'Y .... • ._.. ·~ • 

1., !' ,-, .-, c:: 8 " 
.. j • ~· ._"'' ' ...:.< 

,· · 1•• r.r,r.r .·-...: 
' - - ;_: ;.,, ._I •.J '-; 

U., (o' ,-. ,., e ,-. .t:. 
.I .... ....... ., ~· 

0 '' n rc: •, .. , 
1,.1 OJ u ~· I.J t• 

f! '' Ct ~-~ C: .;:• 0 
·-· .... ·-· ·-· ·..J ' • •' ' • 

,.. ""' " ' !"\ c ....... ,..l v •.1 t,.• t_.. ._) ·~ ;; 

59 2 • 
:59 3 • 
5 94 • 
59 5 • 

FI ND LU NA~E SUBROUTINE. 
O•) oo s ·3n 
[;:) 0 i) 5'J ~ 

:596 • 
5 9 7 • 
598 II! 

:5 ':>9 • 
60 0 • 
6 0 1 Y. 

602 ~ 

6 0 3 ~ •.. · . 
6 04 l"-

60 ~ :« 
6 06 !!:! 
607 ~ 

6 08 • 
6 (1 9 Df'LUN 

OF LUN COMPARES THE 2- CHARAC TER ALP H A -N U~ERI C ~A ME IN OT EMP 
WI TH THE LEG AL LOG IC AL UN IT NA:1 ES I N L~NT. IF A CO~PARI S O N 

f' .... .-, ,... c:- ...-~ ,._ 
\.o t; u ·-· J :" c. 
0(; 0 0593 
('· ( : ••• ..-. c:: n A 
V•.• • .. 1 \J ,_I:J ~ 

CANNOT BE MADE• OSE ROO IS CAL LED TO OU TPUT TH E OCD 4 ERR8R ~G 00 ~9 ~ 
M E S ~ A G E 0 R R E T U R N I $ T 0 C A L L E R I F 0 './ E R F L 0 U I N D I 1': A T 0 R 0 r; . I) 0 0 0 5 9 t:. 

ENTER VIA J ~PI'I O F L U ~ DVFL ON=RETU RN C A Lt ~ R ON ND - MATC CO .~. ;•, c: q .., 
u lJ ·-· - • 

OV FL b FF= ERROR R~ J 1 . ON ERROR. ~0 00 5 98 
EXi T I.IITH A= l. CGICAL IJ N!T N Ui1BERsB i t~A RY . 

A = 0 FOR tlO C OMPARI S D ~ A I·~D :u. Tl.l RI'I 70 
CAL LE R REQU EST ED. 

IF A MATCH UP IS ro u nD, BU T TH£ l.OGIC AL 
CL OGI CAL UNI T NUMB ER =l 01- 179 ) , EX l T I S 
TH E DCO S ERROR M E S ~ AG E . 

- .... ~R t.PI 

. -

. - • 

'nl I T I S: :J ~~ A S S I G N A :E L E 
r :; OS ERR TO DUTF' UT 

0 ('' ,.., ,., ,. •.) -~· 
'J<V•-• M / 

" fl ,, ,. . ... ,-. ,., 
1.1 • 1._1 · ' b _; .:, ,, ,.. n ,.., .. ,.. _. 
IJ .. • _(.lt)•.• •r 

::•o 0 0 60 3 
I"! ,-. ·;·· c .:: ... , .-
.,} ... • . ..... iJ -~· 

no ···o·· ··· ··.· \ . r_.Jt r.:< U t' 

• 
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---

000377 
0004 00 
0 0 0401 
!.! 0 0·4 0 2 
000 4 03 
00 0 404 
000 40~ 
00 040 G 
00 0407 
000 410 
OD04 1 1 
O'J 04 12 
" " "4 '? v .... "" • -

:)00 414 

(' 0041~ 

8 00416 
Ol' 0417 
00 0420 
000 421 
0 0 0 42 2 
000 4 23 
000424 
0004~ ~ 
000426 
)00 427 
00 0430 
000 4 31 
,-,u- "4"'"" 0." ;ef .... L,. 

r.nn 4?"!' .,. -..; ·; ....,,_, 
:JDO~'l34 
~J00 43~ 

800 4 36 
. ' ,, n 4 ? .,. 
V V I..• ._., I 

.' 00 •140 
J:;:4 41 
)0044 2 
0004 4 3 
') 00 •1 4 4 
•.. 1 u 44 s 
i) J!.l4 46 
000447 
000 4~0 
0:)0 451 
000 4 52 
000 453 
(!00454 
00 0 455 
000 4~ 6 
0004~7 

]!) 0 460 
000461 
C00 4 62 
0 0 0 463 
0004E.4 
800 46~ 
":'004 66 
000 467 
C00470 
.) !J04 7l 
!J-:l0 472 
000473 
0 00 47 4 
000 4 7 , 
:; 0 0 476 
'1 (: 0477 

. . .... .... ~on 
.)l,.lli...J I.t 

iJO O ~O l 
''10 "' " ..... • .. • ·-- - .......... t:. 

0005 03 
H10504 

03034~ 
01:1000 
p 01010 
0 0 0 4 !3 

A 
A 
A 
R 

13 7 41 3 A 
001 010 A 
00 0 41 2 R 
0051 4 -+ A 
C05 1 44 A 
0 01000 
0004 00 

A 
R 

... 1 G" , ., .... .. ""'" 
V ·..JU V 1 H 

001000 A 
t0 037E. R 

• 

000000 
.... ,..,-=""'o ..... v v ..., 1..1 -=. 
~ C A ~6'"' v o"t 1..1 .;, 

010 ~·13 
004241 
0 54 062 
002 000 
000371 

A 
A .... ro:. 

OOO:IO::i 
OO::i012 A 
14 4 17 2 A 
001016 A 
000 43 :5 R 
014 Ct:50 A 
OO l OOQ A 
0004,::5 P
l'l0 0::2':> A 
00l 004 A 
000 4~· : ::<: 
14047 1 A 
00100 ·1 A 
000 44f. F! 
~104~-::- " '-' • t:.~ N 

00 100 0 A 
0 0 0250 E 
005021 A 
15 0 4 72 A 
0540 33 A 
0 140 31. A 
004244 A 
124030 A 
05 4 026 A 
90:5 344 A 
001046 A 
000423 R 
00 046 0 R 

000460 
"' 30 ''"'"' 
'lot - '- ""' 

0 05012 
nh C" (l"' u u ._1 1,.1 ,l 

0 ~ 4 01 7 
005001 
~ 0 ... ..... , 4 
V I ""t '-t 't 't 

124 01 4 
054 0::;: 
0 0 5 3 4 4 
J0 10 4 C 
100 4 1~ 
(10424 2 
l24 00E. 
004 2 4 i 
00100 8 
""0 ... 1""" 0 
.. v 0 .... 

~"~ 4 ~~ 
'.' L' '-' ( • 

~ 0 -- - !"'! ..... l.J ' .J .:;, v .:. 
001000 
0001 63 
iJOI)(I(lO 
DOOO:J C 

, .. ,.., 
A 
" ~. 
·") 

'· 

• 

VSLUtl T 610 
E. 1 1 
6l2 

OF'LUHZ 
LDX 
LD~ 
JAZ 

0 " J ,A, 

DF'L Utl4+1 

LUNT ADD R 
CO MPAR E LU NAM E 

0 
IN V$0CB 
=END OF' 

AND LUtiT 
LUn T,ERROR. 

61 3 
614 

61:5 
616 
E. 1 7 

rR,::a• 
JAZ 

IX R 
I :< R 
Jt1P 

vs i::J c ll 
DFLU N4 

OFLU N2 

MATCH-UP 

T R 't N E X T £ N T R Y IN LUNT 

618 OF'LUN4 
613 

LilA 
J t1P • 

1 ' X. 
rJ F' ret! RET URN 

~23 !I 
624 • 
, . . -. ~ :.. 
o.:.'"" ~ , . ..., 6 
o.:. 
62 7 
628 
,II> ,.., I.:J 
OC J' 

630 
631 
632 
6 33 
E.3 4 
.~ .--. .. 
o ,:, ..J 

636 
E ..., -· ' ..;.. ( 

6 38 
6 3 '3 

640 
64 1 
642 

643 
644 

64:'i 
6 4 6 

647 
648 

651 
652 
6 53 
65 4 
6 ~ ~ ....... J 

656 
6 57 
6 5 8 
65 9 

660 
661 
6 :52 
663 
664 
665 
666 

* '« 

"-

"' • 
Y. 

ONU I'I 

OtlUfi A 

ONUMG 

ON UME 

ONUI'IK 

Ol'iU MH 

ONUM B 
lf. . 

lf. 

CDTB 

E. 67 OD TBA 
E. c~ s 
GG 9 
6 7 0 
671 

6
..,.., 
' ..., 

6 7 4 
6 75 
676 
677 

6 78 
679 
6 80 

68 1 

682 
tC._ II""'I..., 
v o...:-o ,.. ,... . 
oot+ 

685 

ODT BC 
ONUI'IY 

ONU I'IZ 

EJrc 

ONJM••• 
DE Cit1 AL ASCI I INT£G£R TO BINAR Y CONVE RS ION 

~HE DECI MAL INTEGER MUST BE POSITI VE AND IN 
0000-999 9 . I F NDT A DECIM AL INT EGER EXIT I S 
OUTPUT THE DC0 2 ERROR M~S S AGE. 

T HE R " I·' ,.. E ... •'i , \.! 

TC OS EROO 

EX IT UIT H A= BIN ARY NO. X UNCHANG ED 
B DESTRO YE D 

ENTR 
TZE 
STB 
LDA 
LR:.... A 
~ ... ,., 
.,:. 1 t-, 
CALL 

TAB 
SU B 
J AN Z 

L DA 
JMP 

J AN 

Sli B 
J A~~ 

UJA 
JMP 

TB~ 
At~ A 
STA 
LDA 
LRI.A 
ADD 
S T ·~ 
D ,, ~. ,. , I •. 

J XNZ 

F: QU 

PO:I; IT IYE 
EQU 
'- IJ X 
TAB 
Tt:;':'l 
ST;., 
TZ~ 
' , ... L 
'-'-~ 

AD:;) 
STA 
- , . R 
.i, ,., ' 

.. ~ 
...J I I I' 

DATA 

EJ:::C 

0 - ., I \,.'I ,·., 

oriUMZ 
VS C C E 
1 
DNUM Z+2 
:LD ET ' ONUI1Z +2 

DS BLK 
ONUMG 

r:' N!JMZ 
CH UMH 

E $ 4 
ONIJ ME 

TE N 
Of'i UMF" 

TWO 
O$ ER~O 

B t1 t 7 
ONU I1Z +1 
DN U~Z 
4 
n NUM Z+1 
[; i'W !"! Z 

i!NU MA 

DEC II'IAL 4 - BIT 
• ., .. ':) 

["' ~ "-

D liU 1·1 Z 

4 
DNU I'IZ 
ri~ :Jr.Z 

OI'!Ut'l 

2 
Cii!JM Z 
• 1 

ODTP. A 

.. ~ 
'·' c:. 
!JA~N6 +1 

GET EUFF'ER c;DD R. 

EU FF" ::: R•2 
GET ASCI I CHAR . 

SAVE CHA RACT ER 

BLA:-iK 

= 0 Z')' t{QW 0 26•) 
E RROR,LESS THA N 0 

CK 

ER RD R.C C02 

MA SK OUT B•:::n 

GET PREVIO US DI GIT S 

BUFFE R 

LRLA 3/L RLA 4 CONV ER1 TO BCD 
DIGIT JUST CONV ERT t. D 

X=Ot ALL DI GITS CON VE RTED 

BCD 

= 4 

TO ~IN~R Y CO NVER SI ON. 

•L OOP C'JU NT 

ALL 

13 =-1 
OC1 0 

"'"Il .C• .... 

D!GlT S DO!'I E. 

DR 

TO 

PACK OCTAL 

00 
·' I' lj :.1 ... ~ 
V IJ 

"'ll ' . 
0 

.. , ., 

r • • •. 
u l • 
r. •"t 
1,1 ... 

' .. :., ,J 

.... .. , 
I I ' I . -.-. (' ... . 
;"\ t'o 
') .... 
( : , .. 
·~ ,} 

0 0 
(I Q 

00 

..... ') 
l• ' 

{J(l 
,-. '' .... · .. 
,... ~·· 'J ... 

c:o 
,-, 't v c 
OG 
0 0 
r~ !~ 
'-' ·-· 
G :J 
i": !"\ 
..... '·' 

r, n - -.-..... .. , """ 

nn ,_:. \.t 

(r t! 
'·' ... · 

,·. ,-, 
~ ~ 

'
-. .•. . . •· . 

(! , •. . .. 
.... . ·. ·_. t; 

.- -
--· '. 

, .... 
o. •.· 

. . .. 
·~· . .' 

,•. ,·. 
0 . • •' 

1.J t; 
I I .·, 

' 
0 · , - , 

'·' .• . -. '·, 
_ o !, 1 

( ! (; 
• • ! ! '·· ·.• 

.... ·. ·-
,., . "• ·-0 ._, 

0-, •". ·.. . .. . . •, 
·- :) . . . . ... •.· 
<~"• • • . ' .. .. . 
(1 : 
: • 0 • • 

. ·: :· ·- ... 
.... t ' •.· - . ! • • • ·. . ... 
·- . 
• - · • 0 

,., ... 
'. . .. 
. ~ ' . ..; .... 

: . !-. .. . . 

. ·, .. 
' .- .•. 
:. .' 

(: -~· 

00608 
OOE.0'3 
OO E. lO 

00€. 1 1 
0 :J E. 1 2 

,., .·. " 1 ·-· 
;., '·' ~· ·~\ 
COE.14 
(:0(:. 1 ~) 

[ . .-. ... . ... 
·' IJ C:• J. ·.:· 

00 .. 1 .., t. , 

"0" ' ..... tJ C• ,L 0 

00619 
00 €. 20 
(;(1621 
0 0 .:. , . :;! 
·-~ 'u 6 '=' .-_ 
l ·- ·-· 
n r. ,- ,..; "' 
\.• v •.:• ""' ""t 

0 !:U: 2 ':: - . . ..... . 
"I I f ·, ·- •' · .... ....... -
,. ..1 .. ""' . ., ,j L t• ,... ·· .. ' - ' 
00 6.2:~ 
~1062 ''-' 
OOE-30 
006.3 1 
,, u· r- .., ·:· v ,.o •,.I '·. 

0063 3 
00 6 34 
(io ,:'l <c . "" .... ... • 
00f)3(. 
n ) .. .., 7 
u u b ... .. 

0 IJ' .,. - , o" \ 
' t':· .J .:;· 

r··r· ·-•·"· ,_I 1,1 :· j -. 

•):) (;. 41) 

i • i•L .A i 
v·,, ._o ""T .a 
,, 0 ... • . 
• O '"t C 

,., r. I' ·' .... 
•) lj .:· •-t ,;o 
,., .-. F' .., ... 
l,.. l) .•"t '1· 

C064~ 
" '"' ~ ,. ,. .; ,_, "=' '"T :::· 

. ' . 4 . ,_i !,, b':} 
, , (' ... !::" ·, 
• • r;• .J !, t 

0 ..... , ~· C': .-. 
.... ... Co .... . :: 
,., .,., ... c: .-• 
• ' 1; ~ .... :.· 

t! . ! ,; ::: :::-... . .... ·-' .. • 
" .. ..: 
• • • • t'' o I t' ,_, . .. ... . 
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. - . 
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'- t , l •.:• t:'· .. 
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·- ·~ ·-· 0 . 
r "t . . .. _... 
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... , .. .. -v '-' t'1 I)::) 
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IJ ... ~ ~=• !.:,o ,' 
.. J n .:: ·: -::. ....... ~~ ·-· 
.... ,·, ·: $..~ .... ·.. .. '., .· 
· · ··· .L ? ' 
- .o C o ' 
• • • '? I _.1)·, .· . 
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,I 1,' t:o 1' •:' 

,, ,·t ·' ~ ··· · ... .. r:;. ; -;. 
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0 • lj •. ·• •. . 

• ": (, :, o;-' . . .. . 
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... • . ... t' . 

""• f• t: ? '~ . ) ··' . . 
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0 00506 000 0 0 0 A 
0 0 0 5.0 ,. I 0 6 4 1 0 2 A 

000510 
000511 
0 00 51 2 
000 5 13 
00 0 514 
00 0 ~1~ 
00 0 5 16 
000 :51i" 
ooo:::2o 
000 :521 
000522 
000 52 3 
0 0 0 ~24 
0 00~2 5 
00 05 2 6 
0 0 0 ~2 7 
0005 30 
0 0 0 531 
C' 00:i32 
0 0 0 ~33 
'JOO:i3 4 
00 0 5 35 
1)0 0~ 3 6 
") 00 :i 37 
ooo:; 4o 
0 0 0:54 1 
000542 
0005 4 3 
000 !544 
00054 !5 
000:5 4~ 
000 ~ 47 

000~ 1 0 R 
01041 3 A 
00 4 24 1 Q 
0 :5 4104 A 
05 4 075 >'l 
03 4 0 1 0 A 
01 5000 A 
1 4410 0 A 
0 0 50 14 A 
14407 7 A 
0010 02 A 
000 0 00 E 
0020 00 A 
0 0037 1 R 
0 00 000 E: 
134 0 7 3 A 
00.1010 A 
0 0061 3 R 
OO:iO C:l A 
134071 A 
001 0 1 0 A 
00061 3 R 
00:5 021 A 
13406 4 r:; 
001 010 A 
000 6 1 3 R 
00~021 A 
1 34(15 6 A 
0 0.1 0 1 0 A 

~~~~ ~ ~ ~ 
0 1 6000 ~ 
OQ. :S3 1 1 A 

OOO :i::50 0 ~ 6000 A 
!)005 51 034 040 A 

' . 

co ossa 
CJ0 05 ~l 
0 0 0~ !54 
00 0555 
0 0 0556 
0 0 0 557 
00 0~60 
00 0~6 1 
0 005 62 
000563 
00056 4 
0 00 5 65 
000566 
0 00 5 67 
00057 0 
0 00 57 1 
0 0 0 572 
0 0057 3 
000:574 
000575 
0005 7 6 
00 0577 
0(106 0 0 
00060 1 
0006 0 2 
0 00 €. 0 3 
000604 
0 0 06 0S 
0 00606 

00 06 07 
0006 1 0 
00 06 1 1 
00 06 1~ 

0 00 552 R 
O O ~OOtl A 
000 371 R 
000 ::1 2 5 E 
134044 A 
001010 A 
0 0 0603 R 
00~021 A 
13404 2 A 
0 01 010 A 
0 0 0603 R 
005(12 1 A 
13403~ A 
0010 10 A 
00 0603 R 
005 02 1 A 
1 3 4 0 27 A 
001010 A 
0 006 0 3 R 
0 0!5 021 A 
002000 A 
000307 R 
000611 R 
0 05 3 44 A 
001046 A 
000552 R 
005041 A 
0 0 52 1 1 A 
oo:;111 A 
12400 3 r:; 
00 0607 R 
ilOlOOO A 
100:50 :5 R 
000 000 A 
ooooo:J A 
0017 613 R 

0"0 0 61 ~ 005 14 4 A 
0 0 0 614 00!50 41 A 
000 61' 0 0100 0 A 
0 0 0 6 16 li OO ~ ~f) R 
00 0 61 7 00 0000 A 
000620 ·.000120 A · 
0 00 621 00 0256 A 

--··" .... .. . . . 

6 86 • 
6 87 ll 
688 • 
6 8 9 • 
o'30 • 
6 91 • 
6'3 2 lit 
6'3 3 • 
6'34 • 
6'3~ ~ 
&96 • 
697 • 
698 DGiiJ 
699 
7 0 0 DS.CH 
7 0 1 
70 2 
70 "3 
704 
705 
7 06 
707 
708 
70 9 
7 1 0 

7 11 OSCttA 

712 
7- 1 3 

7 14 
715 
71 6 

7 1 7 
7 18 
719 

720 
7 21 
722 

• 

7 23 
72 4 
72 5 
72 6 
72 7 
7 2 3 OGNIA 
72 9 DG NI £ 

:130 
731 

7 3 2 
73 3 
73 4 

735 
73 6 
737 

7 3 8 
73 9 
7 40 

7 4 1 
74 2 

743 
744 

7 45 DG NID 
7 46 
7 4 7 
7 4 8 
7 49 DG!'IIX 
7~0 

7:S1 OGNIZ 

7:5 2 DS CI't X 
7~3 • 
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f53 1 5 4 155 156 1 57 158 160 161 1 62 
1'63 167 168 1 6 9 170 11j 172 173 1 78 
1 ..• 9 1 8 0 183 188 189 !'9 ·•' 

99 LCJP 1;0 0 1 0 1 1 02 1 09 1 10 1 1 1 11 2 11 3 11 6 
2 34 I.. HIJ 4'32 
3 1 9 MP 320 32 1 322 323 32 4 325 
19 9 PIT : 2'0 0 20 1 202 2 03 2 0 4 2 0 5 206 2 0 7 2 0 8 

2'0 9 210 ..... 1 
C:.< 21 2 213 2 14 " t • c. ..; 2 16 217 

21 8 219 220 22 1 222 223 224 2 2 :5 226 
227 2 2 8 2 2 9 23 0 2 31 23 2 2 33 23 4 23 ~ 
......... 6 2 3 7 238 2 3 9 240 24 1 2 -~· 2 2 4 3 2 44 .:.. .J .. 
24~ 24 6 .... ~- 2418 249 2~0 2~1 2 :52 2~3 c '"i j • • 

254 2:1~ 
3 :54 DAS N1C 3 47 349 
496 DASrU 8 362 3 92 399 4 8 2 
3:5 7 DAS N2 35 1 
4 :5 4 CASN22 :518 
4:5 6 DAS N2 4 361 
4 9 8 DASN3 0 3 6 4 
:5 0 S DASti3 1 367 :50 :5 :520 
:5 13 0 AS ti 40 36 9 
44:5 CASr-16 4 S S 680 
4 4 9 DA S I'i7 · o .. .J ( 

430 CI=I S N8 40 8 423 
3 44 CAS SGN 32 8 4 37 7 6 4 
~21 CAST OR 3 , 7 4~ 0 
--6~ ...J ,:, OB YTR :561 
!i 6 9 OBYT B 56 6 :5 68 
~79 DBVTC 56 5 
:J8 1 OE 't TD :i79 
:583 IJ B)' Tf 5 78 
:574 OB'l" TG :572 
:58 7 OEY TX 5 45 5 4 6 :5 6 4 :571 :5 75 57t 

0 OCPUN T 3 31 7 11 72 9 ' 
66 7 CDTBA ~7 7 
60 9 or Lutt . 3 5 0 36 8 3 83 3 87 390 39 6 4 0 0 404 4 3 0 

5 :50 5 83 6 1 9 
6 11 DF Ll iNI:: 617 
618 CfLU I'I4 6 1E 61 4 
6 , 8 CGN I. 3 5 9 436 750 
74 ~ CGNID 7 31 ..... 4 i' ~ .. ... 3 ~ , , 7 4 0 
7 -::> Q 
' ... - OGNI E "2'"' . ~ 74 4 
l:i1 OGN I Z 699 7 0 4 7 2 7 74 2 7 4 8 . 
:i4 9 OL. D ~A 586 
"'":5 -<-> DLDE T ~4 3 :i5 1 5 5 7 63 9 7 1 i 729 
3 9 :5 0 LUI'll4· 3 86 
416 DLUNl!i 4 1 2 
4 3 8 DL UN20 40 3 
"' '='0 '"' .... OL UNDT 4 5 3 5 12 
23 6 Ctf [ "6' ..> 0 

4 81 ONSR4 49 3 
489 CNS~ 5 484 
495 DNSR 98 4 33 4 3 9 4 8 0 4 9 2 50 6 
4 9 4 [HiSR99 466 4 7 1 4 7 6 4 7 ? 483 486 
633 DNU~1 356 5 10 67 3 
6 39 DNU t-:A 6 5 9 
649 ON UM£ €-4~ 
6 !:3 1 D NU t'lf" 648 
64 5 ONUMG 6 42 
.... ... 8 j .._, . DNUMH 644 
679 DNU P1 'r' 389 4 1, 
6 8 1 ON UMZ 635 6 :38 6 3 9 64 3 6:53 654 6 !'5 6 6 , 7 667 

67 0 67 1 6 .. "' , ... 
758 DSSO 7 09 
76 0 DS·BLK 6 41 712 7 30 

0 DSCL I': .... ~ a 
..> ~ 710 -.- .... 

~ c:. c:. 
711 CSCtH~ 705 7 56 
7~4 OSCNE ~ 1 ~. , ~ 71 6 7 1 '3 
7::57 DSCI'iZ 70 3 707 
762 DSC DM 7 1:5 7 .3 3 
7 61 CS EQ 7 18 7 3 6 

0 DSEROO ..., ..., ~ 
..:...> c. 49 7 6~ 0 

0 CSERR 3 29 4 4 7 44,8 
.... 3 , ..; C ... P~ " .!- c.. rc. 

~ ........ , c:. ~ _, -. ,.... 
' .,:. ;? 

.. 4~ 

...J ..> c :;r·iT 4 09 4 26 4 44 ~ 47 142 
2 3 ~ RHW 4~7 4 3 8 4 .. ., . "" 
24 2 S EVEN 4 69 
245 TErt 6 4 7 
238 :r HREE 346 4 ~ 0 442 :50 9 ..., .... .. r .. v ,. Ti-lO .... ~ .... .:: ._ v :119 6 49 
1 ~ 7 V'SDSTF 4 '· 9 44 1 4 7 S 
) 4 .9 

' 
'¥' s L u rH . ~ 1 0 ,. 

• 
1 70 I,'$LUT1 ... ,._ A 4 0 7 .:,. .:_, loot 

-~ -- .... . ·- .. 

• 

• • 
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E.2 VORTEX LI S TING 

' 0 V$0ASS 
VS OCB 
>; 

1 0 
4 q4 
45 5 

:5 14 
503 

. .. . .. . 

Y~OA SSG I'f 

61 3 
515 · 

.. 

636 
6 1 1 

·' 

70 1 
618 

. . _ ,_ ______ ._ ... _______ , ___________ ,_,, ... ........ __ ... .......... _ .. ..... -· ............. ·- ... ... 
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E.2 VORT£M LISTIHG Y$DABDRT PROGRAM PAGE 1 LISTING PAGE < 536) 

·: ·;r ~· ';! •·. . ' .. 

. . . -

• 

000000 A 
000001 A 
0 0 0 o o 2 A. 
0000 03 A 
000004 A 
00000~ A 
0 0 0 O·O 6 A 
000007 A 
00 0010 A 
000011 A 
00 001 2 A 
0 00 0 1 3 A 
0 00014 A 
00001~ A 
0 00 016 A 
000017 A 
OOOOZO A 
000021 A 
OOCCI~2 A 
000023 A 
0 0 002 4 A 
00002:5 A 
000026 A 
0 00 0 27 A 
000030 A 

OOOt17 A 
000016 A 
00001~ A 
000014 A 
000013 A 
0 00012 A 
000011 A 
00 0 010 A 
00 0 007 A 
000006 A 
000005 A 
000004 A 
000003 A 
0 00002 A 
0000 01 A 
000000 A 

0000~0 A 
fJOOO'O A 
000 0:54 A 
0 000:5~ A 

• 

1 • THIS IS A COPYRIGHTED PROGRAM. COPYRIGHT 1972 BY VARXAN DATA MACHINE 03 00001 z • 03 0000 2 
3 • Y.D.M. PART HO. 92L070=s-013C 03 000 0 3 
4 • 03 0 00~4 

' • RELEASED OS/01/74 0.3 00 005 
6 • 03 00006 
7 • VSOABORT 03 00007 
8 • 03 00008 
9 • 03 00009 

10 TITLE V$0ABORT 03 00010 
11 •••••••••••••••••••••••••••••••••••••••••••••••••••••****-•••••••••••~~- C3 000 11 
12 ~••• TIDB SETUP *** 03 00012 
13 • 03 00018 
14 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 03 00014 

• 16 TBTRD EQU 0 TASK THREAD 03 00016 
17 TB~T EQU 1 TASK STATUS 03 000 1 7 
18 TBPL EQU 2 STATUS CONT. <BITS15 - 6>,PRIORITY LE VEL<5-0 03 000 1 8 
19 TBEVNT EQ U 3 INTERRUPT EVENT 03 000 19 
20 TBRSA EQU 4 A REENTRANT AND SUSPEND STACK 03 00020 
21 TBRSB EQU 5 B REENTRA NT AND SUSPEND STACK 03 00021 
22 TBRSX EQU 6 X REENTRA NT AND SUSPEND STACK 03 00022 
23 TB~SP EQU 7 CFIP REENTRA NT AND SUSPEND STACK 03 00023 
24 TBRSTS EQ U 8 TEM P. STG. REENTRA NT AND SUSPEND STACK 03 00024 
2~ TB ENTY EQU 9 TASK ENTRY LO CATIO N 03 00025 
26 TBTMS EQU 10 TIM E COUNTER - CLO CK RESOL UTION IN 5MS INC 03 00026 
27 TBTMIN EQ~ 11 TIME COUNTER - CLOC K MI NUTE INC RE MENTS 03 00027 
2S TBISA EQU 12 A INTERRU PT STAC K 0:3 00028 
23 TBISB EQU 1 3 B I NTERRUPT STACK 03 00029 
30 TBISX EOU 14 X INTERR UPT STAC K 03 0 00 30 
31 TBISP · EQU 1 ~ OF/P :NT ER RUPT STACK 03 00031 
32 TB IS RS EQU 1& RE EN T. STACK INTER RUP T STACK 03 00032 
33 TE IO EQU 17 BLK A LLOC<l~ - tO ) d /0 TH R<9 -:S )d/O ACT< 4-0 ) o::: 000 33 
34 TEKNl !=.:QU lS TA SK tl AME 03 00034 
3~ TBKT'! E EQU 1 '3 TAS K f'i AME :} 3 00035 
3 6 TBKN3 EQU 20 TAS K NAME 0 3 00036 
37 TBTLC EQU 21 1ST LOC. OF TASK ALL OCATAB LE 03 00037 
38 TBCPTH EQU 22 BAC KGROUND TASK QUE UE 03 00038 
39 TBATSK EQU 23 TIDE LOC. Of ACTIVA TING TA SK 0 3 00039 

· 4 0 TER SE EQU 24 TAS :< ERROR CODE 0 3 0 0 C ·~f! 
41 E J EC 03 00041 
42 ~···-~·~······················~~- .. ~····· ............. ~ ........ w. .. ~·~*··········* 0 3 00042 43 • . 
44 .!'- ... 
45 • 

T~SK STATUS DESCRIPTION <BIT SET ~JCRD 1) 

46 ······················································~~~···········~·· 4 8 TBSl~ EQU 15 INTERRUPT SUSPEND 
50 TBS14 EQU 14 TAS K SUSPEND 
~~ TBS13 lQU 13 TAS K ABORT 
~2 TBS 12 EQ U ! 2 TASK EXIT 
~4 TBS11 EQU 11 TID~ CORE ~E~IDE~T 
55 TBS 10 EQU 10 CORE RE S IDENT TASK 
56 TBS 9 EQU 9 FOREGRO UN D TAS K 
58 TBSS EQU 8 TAS K PROTECTED 
~ 9 TBS7 EQU 7 TASK SCHED ULE D BY TIME DELAY 
60 TB S6 EC~ 6 TIME DELAY ACTIVE 
62 TB S5 EQU 5 TA SK WAITIN G TO BE lO ADED 
6 3 TBS4 EQ U 4 TA ~I' ERR OR 
6 4 TBS3 £QU 3 TA SK IN TERR UPT EXPE CT ED 
66 1BS2 EQU 2 OVERLAY TA SK 
6 7 TB S l EQU 1 UPO N TERMI NA TI ON ACTI VATE TqSK SCHED TASK 
68 TBSO EQU 0 TAS K SEAR CH-ALLOC ATED - LO ADE D 
6 9 EJEC 

70 -~~---~~~-······~······~~······*········ ~ ~ - -~--~~~~-~~~**••• · ··~ -~ ~-~~-71 • 
72 ••• 
73 • 

TAS K STATU S DESCRIPTION <BIT S ET WCF<~D 2) .. , ·u W. ..,, , 1'; ... 

14 -~·············*·················~····· * ~**-•*····~~-~-·~······--~~····~~ 76 • BIT l~ - TASK DPEHED 
78 ~ EIT 14 - UNUSED 
7 9 • BIT 13 OVERLAY LOAD 
S O • BIT 12 TASK UAITING FO~ BACK GROU ND TASK I/0 TO COMP LETE 
8 1 • TASK LOCK ED-8UT UNTIL BG I / 0 COM PLETE OR BIT 11 
82 • IS SET (ALLOCATABLE SP ACE AVAIL AB LE' 
S 4 • B I T 1 1 - DE F I HE S T H A T ~ L L 0 C A T ;H: !_ E S P A ('. E I S A V A I ' .. P. B L E • T R ';' 
85 ~ ALLOCA TING TASK AGA IN. OVER R ID~ S BIT 12 SET OR 
86 • BIT ~ IN STATUS WORD. 
S 7 • B I T 1 0 B A C I< G R 0 UN I I TASK BE I t~ I.J W R I T T Ef'l 0 N CH ECK •·' LJ i.IH F ! L E • 
SS • ~IT 9 TASK WAITIN G F[IR A TlDB 1·0 CDME AVAILAB~E rDR 
89 • SCHEDULING. 
91 • BIT 8 TO 6 - UNUS ED 
92 E J EC 
93 ................... ~···················~·~ ······· · ··· ~ ·· ~ ·- · ····~· · ··~-· 94 .. 

"' ~. 'J ..j 

03 
j.· 'j ,J .... 

03 
03 
.~. ·":· 
v ._, 
r! ·":• v .... 
'J .• , 
''"' "'' ~' v ~· 
r, .-. 
'-' .;, 

03 
..-~ ·':) 
v '"' 
r!..., 
v •J 

(! ·:-· v ,_, 

(I :3 
0 ~: 
0 ~! 
J3 
(I :3 

., ~. 

1.. ..:.· 

.-. ..... 
IJ ...:.• 
. -" .... 
'-' ·-: 

0 .., 
.;. 

U
• ~ • 

.::. .-. ,.., 
•J .:.· 
(", .-, 
IJ ~ .. , .., 
• .J .... 

'"· . '• iJ .,:. 
, .. , ...... 
·-· .;,. 

('• ':• 
·J ._. 
!"'\ .-. ·- .::. ,... ":• 
~ · .. • 
l·, ·:· 

0 ..... ,., .-, 
·-· -:· 
0 :j 

9~ ••• 
96 ~ 

JOB PROCE SS OR LOU CORE EQU ATES "'"" .. ,...: ,...; . !J :.:: 

97 ........................................ ~~···············-~·*···~-~, .... ~ .. 
99 LC J P EQU 0 ~0 

10 0 V $J~AM EGU I. CJ P 
101 V$LCNT EQU LCJP+4 
102 VSJCFG EQU L ~J P+~ 
103 ,. 
1 04 • 
1 05 • 

JC P NAME 
L I ''i E COUNT 
JCP FLAG! 
B IT 2-0 
BIT 3 
BI"" 4 

= LO AD 
.: DLIM P 
= DUMP 

------·- ·-

A~·ID GO F LAG'S 
F~ AG l=D UMP• O=NO DUMP 
F~ AG IF LUAD AN D GO 

(13 
'I ~. '· . ) 

t"• .-. 
.j .:. 

') ":' !..' ._, 
... ·: · ,_ . ._. 
o""\ .-, 
;,J ~·:· 

" -. :.: ..;: 

J3 ,.. .. -, 
'-· ..:-

00043 
0004 4 
00045 
(i0046 
000 4 :::: 
00!}5:j 
nro:"oC:< 
'·' (,• lJ ,_, J . 

U·r, 0 e~. ,_, ._) .::. 

00!)54 
r! .... n s::: c.: 
.... ll .... ..... ·-· 

0005(. 
0 (' ,-, 5 ·=· 

• 1,; · -·· 

OOOE.C 
f• ,, u.. c: ·:· 
v... u ·-

0006:3 
" ( ' ,, .. - .< t.: f : ,l '::Ji a..; 

000:.;6 
0006? 
~ _.li1 .. n 
··' L .. • t • .:_-, 
,-, ,., J*l .:: •:4 
,_. • ,o IJ •" 

r. --.~ -
'~ !J 1.; ,.• ll 
:~!"1(' - .. ••• .. ..; ,/ J 
..... -. l.l ··~ .-. 
;J u .... ·=~ 
'J" .-. t' t ..., .··, ; v ... · .. J 

0007 '; 
000?':'; 

000 7 ':l 
(11)(18 (: 
~. (' o r· .-. • 
;.,1 v . _1 C.• J. 

"' "n r. ,.-.., 
u •.t '· ' ·=· •:: 
(' o •"I u,.! ,-.. ,<t 
IJ '-' "-' •-; 
'I .-. (· o c:· 
;.; ·-· .) • .. • ... .: 
0 ,., r. C• ... 

·-· 1} ·-· ( ) 

0008/ 
( ! fJ f! 0::• ·=· . . ._. ,__. • .. } 

!) (:10 0 
(10101 

1'1 r , 1 0 ·:, .... ... ... ..... 
00104 
(• t) -, r, 1::; 
•.J • - t • ·-· 

• 
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£.2 VORTEX LISTING 

g.g~~~~ 
000074 
00007 !5 
00007 6. 

000077 

A 
R 
A 
A 
A 

A 

0 0 0 3 0 0 .A 
000300 A 
000301 A 
000 302 A 
00030 3 A 
0 "''~04 .-.. L• v .,:. ri 

00030 5 A 
000 306 (l 
000307 A 
000310 A 
000311 A 
000312 A 
00031 3 A 
000 3 14 ~l 
ooc :::1 15 ~l 
000316 A 
000317 A 
000320 A 
000330 A 
000334 A 

000 3 41 A 
0003 42 A 
000343 A 
00034 4 A 
0003 4 !5 A 
000 ;346 A 
00 0 30::• 7 A 
0003~0 ~l 
0 003:51 A 
000 3 :52 A 
(10 0 3 :53 :::1 noo-w .. ,.. 
..; ..: • ._1 .... •-t 

000 3:5~ ~ 
0003:5 6 A 

000 360 A 
000361 A 
0 0 0362 A 
C00363 A 

0 0037 5 A 
000 37 6 A 
000 37 7 A 
000400 ~~ 
000401 {': 
0000::·02 A 
000403 A 

OOIJ4 10 A 
000411 A 
00041 2 ~ 

000413 ):i 

000414 A 
000 41 5 H nonA' 6 i"' v !J ..,. .1 P1 

000420 
nnn""""Q 
.... ~· 1.1 ""'t c. 
000421 

106 
10 7 
10 9 
11 0 
1 1 1 
112 
113 
1 1 4 
115 
116 
1 .... ~ , 
11 s 
1 1 9 
1 20 
12 1 
122 
124 
1 25 
1 26 
127 
128 
1 -. .... .::. :> 

l
~n 
~I) 

1 3 1 
1 32 
1 -. ~ 

.j .j 

1 34 
13 5 
136 
1

.,..., ... . 
1 ':1 0 

'-''"' 
1 39 
1 4') 
14 1 
14 2 
14 3 
1 4 •1 
14 :5 
14 5 
14 7 
148 
14g 
1::10 
1~1 
1~2 
1:. 3 
1::14 
15:5 
156 
1 57 
1~8 
159 
16 0 
161 
16 2 
1 63 
1 64 
1 65 
16 6 
16 7 
16 8 
1 69 
1 70 
1 7 1 
1 72 
1

.,. .., 
' "' 

1 7 4 
1 75 
176 
·- ~ ~ I I' 

1 78 
1 79 
1 20 
1 81 
1" 0? . ..... '
.~ ~ 

.L V..:. 

1 84 
18:1 
·~ 6 ~ '.:' 

1 87 
1 88 
1 8 9 . ~ " J. !' t.J 

1 9 1 
1 ;3 2 
1 9 ~: 
194 

........ 
"' ~ 0 

1 97 
1 9 '3 
c oo 
20 1 

• 

II$0 ~H~C RT PROGRA M PAGE 2 LIS TING PAGE ( 537> 

!If 
ll 

V$B lC1 
YSDATE 
'./ $PLCT 
VS BGLB 
V$C RD~l 
:. 

* V$JC TM 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 

' 

LC J P .. 6 
LC .J P+ll 
LC.JP+20 
LCJP +21 
LC.J P+22 

LCJF" +23 

... • 

BIT 9- ~ - UNUSED 
BIT 1~ - 1 0 = BG EX TRA CORE BLO CKS 
BIC INTERRUPT ADDRESS TABLE <10 
JCP DATE RE CORD 
PE RMINAT E LINE COUN T 

TO ALLO C 
WORDS) 

JCP LI B KEY AND LU NO. <BACKGROUND LIB' 
CARD KEYPUN CH TY PE, 0=026 , 1 =029 
BIT 0 - SYS TEM NOMIN AL KE 'fPUNCH MODE . 
BIT 9 = CURRENT JO~ KEYPUNCH MODE. 
TEMP. S TOR AGE FOR /MEM BLOCK 

t:: ~I E C 

···············~ ················~ ~··············· ~··~-· ~ ~~···~··*······ • •••• LO~ COR E UES CRIPTION 

·················~················ · ·····~·······~···*··········~····~·· LC EQU 0300 
VSC TL fQU l.C 
V£C PL EQ U LC +1 
VSC RS EQU LC+2 
VSTB EQU LC+3 
VSU TB EQ IJ LC+4 
VS PTV B EQU L.C+~ 
VSF LRS EQU LC+6 
VS LRSK ".QU LC +7 
VSCK PT E QU LC+S 
VS OPCL EQU LC+ 9 
VSLSAL EQU LC +lO 
VSLER EQU LC+1 1 
VSTJ CP EQU LC +l2 
VS BT B EQU LC+ l3 
VSL UP E Q~ LC+1 4 
VSL LUP EQU L C +l~ 

VS I M EQ U LC +l6 
VS MPM ~Q U LC+2 4 
VSCRM fQU LC t28 
* EQU LC+3 E 
VSC RDR EQU LC+33 
VST BGT EQU LC+3 4 
VSTM S EQU LC+3~ 
VSTM N E QU LC + 3 6 
V$LUNT E QU LC+3 7 
V50PCF' EQU LC +3S 
VSF GLB E ~U LC +39 
VS FREE EQU LC+40 
V$ CTMS EQU LC+ 41 
V$SCV EQU LC+42 
VfCK B EQ U LC + 4 3 
VSC RM EQU LC+44 
VSDSTB EQU LC+45 
VS LIT E~U LC+4 6 
!!!! EQU LC+47 
VSCT AD E Q U LC +48 
VSSC TL EQU L C ~49 

V$NCT R EQU LC +50 
VS PIMN EQU L C~5 1 

:.! 

VSS:LFG 
VZERF G 
VSJ OP 
VS LUT1 
V ~L LI T2 
VSL UT3 
'J S 1 M I N 

lr. 
!'
!II( 

'·/ s I a t=t 
VSC KIT 
'./$ .JC E 
~ 

!'( 

.. .,.0 ,...~ y.., \.. .0 

• 
!I!! 

• 
VSP.VN 
'v'S.B FC 
VSTF'"C 
• 

EQU 
EQU 
EQU 
£QU 
~QU 
EQU 
F:QU 
EQIJ 
EQU 
EQU 
EQiJ 
E Q 'J 
,... n • • r.. ,_, u 
-f.)u c. _, 

~QU 
""'Qil ~ -

EQ U 

E !'J U 
EQU 
~- r"l! I • 
C:. I>< V 

e: r.w 
EJE C 

LC + 59 
:..c+ E. o 
LC+6 1 
LC +E.2 
LC.,.63 
LC+ 6 4 
LC: + €.5 
LC+6 6 
LC+€.7 
L ::; -:· 6 S 
L C ·:. 6 9 
!..C + 7 0 

LC+7 ~ 

LC + 7 6 
LC +77 
1 ,... · -f"' 
t_ 1 •• ¥ , ;:. 

LC + 7 9 

CUR~EN T TA S K TIDE l. OCAT IC N 
CUR RE NT PRIORI TY LEVEL 
CURREN T REEN TR ANT 3TACK POINTfR 
POI NTE R TO HI GHE S T PRIORITY T ID B 
POI~r E R TO UN USE D TASK TI DB 
POINTER TO NE XT ENrRY IN REE NTR AtlT STACK 
FIR ST LOC. OF REENTRA~ T ST(CK 
LAST LOC . OF RE EN TRANT ST ACK+ l 
CHECKPOINT F LAG l =Or: , O=DFF 
LOC . OF TinE FOR DP COt'l TA S f( 
LOC . OF TI ~ B FUR SYS'fE M SAL TASK 
~DC . OF TinB FOR SYSTEM E R RD~ TA SK 
LDC. OF TI DE FOR J~~ CONTROL PRO CESSOR TA S 
LO C. Of CUR~ENT ~CTJVE BR C~GROU ND TS K TIDE 
LOC . OF 1ST UN PR OTECTED WDRr 
LDC. OF LA ST ~!NPRO~ECTED W~ ~ D 
IN l.ERRUPT MAS K <8 WOR DS) 
MEMOR Y PRO TtCT MAS K <4 WORDS) 
CORE ALLOC~ 'f iON MASK C4 W8 RDS) 
!JI'IU S E D 
C OR~ RESIDENT DJRECfDRY LOCAT ION 
TOP Of THP.E~D OF BG TS K WAI TIN G TO BE ALLO 
TIME OF DAY IN 5 MILLI SECOND IN CR EP!EN TS 
TI ME Of DAY ! N MI NUTE IN CR EMENTS 
A D D R • 0 F L 0 G ! C A L U f'1 I T I~ A ~1 E T A B L E 
CP CO M L D CKC'.~T FL~ G 
KE Y RND L:J ~[l. F8R fOREGROUND LI B 
fRE E RU NNI ~G COUNT ER !N CR. :N Pl!C RO SE COND S 
CL O:lC RESOLU TI Oii I !i 5 M ILLI~ECOND INCR . 
C·LDC K S E LECTED COUN T VALU E ' 1 7 0 4 P 95 ) 
BASIC CL OCK ! NTERRU PT RAT E I N MTCROS ECDN DS 
CLnCK RE:OLUT:ON I ~ CR . FOR : MINUT E. 
BA SE ADDR . FOR DST B~OCK 
LA ST LOCATION OF BA =:(GROU ND LITERA~ TABLE 
UNU ~EJJ 
BA SE ADDR. FO:;:: CO~iTRCLLER C.II Df.;' . T ~tBL.F. 
CU RREfH CON TRCLLER :r, SCAN 
N 0 • 0 F C 0 ti T it: C L L ~ R ~:; 
EXTERNA L DE V!C E ADDRE S S TRBL l FOR PIHS 

(8 WORDS DEFINED IN P IM NO ORDER ) 
U ~IU .;;; E D 
UNU SED 
SAL TAS K BU ~Y FLAG 
ER ROR TASK BUSY FL~C 
JCP ~PERATING FLAG 

1== E:us:v , 
i- .t .... ,: .::· :.,.J 
.t. - ' ·-• ._;. I ' 

O=HQ T 
0 N 

•. -- . . . 
,_, I """ . 

... , . ..... y 
;:,.. ·-· ~ 

START LU N ~DDR FOR JC? / OPCD M AS SIGN ABLE 
" T '' R T L U t' R. I1 It .... F 0 ,.. i ' " ' ···· " •7 I l- ' ··' _,. P ' r· ...,;, n 1 r"! r"': ··-' · H ·}I~ 1-.H.J'l- ' -

STA R',' LUN ~DDR FO~ CP COM A S~ IG N AP LE 
? ":• ..,. r ? 
•JL- f 1::,., 

Uti U ~ f:!) 

IJ N •!<:· ~· .,.. 
""'~ '- JJ 

UN II <:'C"D 
1,.;0 ~ L . 

u ~lU ~ ::::J) 

(60 ~00/CS • VSCTM S) I + 1 

l/0 AL GDRIT H:-1 
CLo rK INT r ~· pr,M, ~- ~·JR E: L " ~v n ••T F ' n ~ ...._ I I • 4 ( • f" ~~~ ~ j .... 1 ... , '- ;_jl_ &..r-; •..)• 

,.., ' ' .,.. " .,.. T .... "' "' "' .... I~ G "' '"' ' ' ~· ..... P' < • 0 .- .... ·· . ·• . " " "' ' .~ .... 'J .,.. E ..., L L.. .; 1 ..:. c.. n E.• n '-· , l ~. u •..; . , 1.i r;. • . .i ;o; :~ . . , ... ~ ,.. 11 v - · ·-· r • ..:;. _ 
THI S S YS TEM BUFFER TO READ ~J~E CTIVE S AND 
S OUR CE RE CORD ~ I N. 
OP C8M WILL R~~ D OPERATOR K: Y- I N R E~~ ~ S T S 

I N ~HIS BUrF~R. I~ J Cr 1 3 SE . ~C l AG TIVE 
A !·t D :; 1 D I f': E ;_: T I V E I ;~ I N P U T E ~ ! , 0 : C IJ t·1 
~IL L MOVE TH~ DI REC TIVE ·r r~ VS JCE BFF DRE 
S C H ~~ D U L I N G ~· :.:: F' • 
BOtTO M OF VCR .r EX N~CLEU ~ 
TO P :J F F G r.· ~:s . ARE;:;.'.E!DTHJ t~ r: :- F ::i BU.' r;OMI1 . 
T ,...,.... nr- F"'u -· ... ,...otf ...... ..-t.• .•Tr. p .~. . ..... · ... ·"'.J P -. [ '·-.· r - -. E u r u r .i' !.... r.;. '-" ,,, tl i u • ~ ... ' U ... ,.. ,.. •.._ :;..: :< • , 
UNU ~E:D 

••••~••• •• •••••~•••••••••••••••~• ~ ***~!r.~*~***••~•• ~~~ ••••~• w ~~~··~-~~~~ ... ... 
MAS K TAI LE DESCRIPTION 

2~ •••••I• ~ ••••~•• x •••••••••••••••••••••~~~ · • ~ w•~~~ - · ~ ~~ · ~~** • ~ ~• :;· w ~~~ · ~ 
MT S E T 0420 
ZER O EQU MT ZERO WORD 
BS O ~:cu MT+l BIT MA SK CONTEN 7 S OOOGOl. 

03 
02 
03 
0 -:• 

••• 
'"J - . 
' .:0 

U 
• .•• 

.;, 

0 ~. .. ~· 

0 -:· ·-· n -:· . ~· 

0 :::: 
n -· '-· ...:• ..... -, 
.... ...::· 

0 ~: 

U• "':• -· 
1... •:· .· ._. 

03 
t• ·:· -· .... .-. . ·, 
v ~· 
0 3 
... -· u.:, 
.... ..., 
..,: ·-· 

" -· . . -
~· 

r: - . -.... -· 
() ':' 
" ~ r . ..., ... ; .;;. 
,., -:• 
•J ' 

0? 
U ... --=· ... 

rl ":• -· ._. .. , -. 
•., .:,. 
!""! .-, 
•) -~1 
l"i "":• 
oj · - · 

0 .-. ~ 
l;·. -. . ~· 
n -:-
•. J 

(• .-. 
""': ..;. 
' . ·:-
v ~· 

Q :;; 
•"' .-, 
:; ~· 

.-. ? 
v ~· 
j! "":• ·.· ·-· 
:' . . . 
·.· ·-... . ; .;.. 
... -. 
i,l .. : · 

.-. ·? . -· ,·, .-. ... : .... . ' 
' I .;• . ' l ' -. ~· 

l-. . -. . .. .. .... -. ._. ·.:" 
. . . . 
or :o 
.... .-. .... .;. 
.-. -. . . :.· 
fl ·: · ·.. . . 
~. ·-=· ... .- -. . ' .• .... . .. 
,.1 ..;. 

r .., 
' . ,. . . 
. .. 

... .-, . ..~· 
r- .-, ,_, ..;;: 
,-. .... 
L• .,.:. 
.... ·") . . . ... . 
f: ..-,j . -· ,.. ·: · 
' -· 
fi ·:· , ·-' •. . .-. -· .... 
~! ..... ... ..,.. 

. . ·:· ·. ·-· 
,• ... 

·-· 
I) .;; 
.. .-. 
·-· , ·. 
.• .. -, 
~~· . :· 
,· -. . ' · . . .. . 
'·· ·~· .. ' IJ ;• 

' -. .... .:_. 
.·. ··:
•. ·~· 

•; 3 
~·· ·-·J . ..; 

••" • ' ,,. ~• --· ,. __ -""----·-----·-•·.,~--... ~ • ~ a• •• . ... ,..,.,, • •'•• o- •" '' • "' .. ·- -.. -. .... . . . . 
"' . . ' . 

00106 
00 10 7 
00109 
001 1 0 
0 0 1 1 1 
0 0 1 1 2 
0 0 1 1 3 
0 01 1 4 
0 (I 1 1 5 
001 1 6 
0 ('1, . .. - , 

1.1 .1 ·" •" 

0 0 1 1 8 
001 1 9 
00 12 0 
0 (I 1 2 1 
~~ u· 1 :::- ·=· ~ ' - 1.-

0 0 1 2 4 
00 1 2~· 
00126 
0012 ? 
00 1 2:?. 
0 0 1 29 
GO 1 3 li 
0 0 1 3 1 
r. ( I 1 :• ·:> v •J "-

00 1 33 
00 1 34 
"' ... 1 ,.. ., \,1 ••• ..j .... : 

0013E. 
;' ,•1 1 .., .., 
"' •J l 
( ' 'J' .. ·-::- !:• · i 1 ·-' 'J 

0 013'~ 
c c 1 4 (1 
(1(1141 
0 0 1 4 2 
0014 3 
00144 
(I 0 14 5 
0014 r· 
:) (11 4.' 

00 1 4'3 
(• •'·l~j~ 
·~· V • ' ·' 

" nit "' ' IJ • ' -...1 •• 

'· r•t 5'":'! '·. •,.• -· 
' ' nl,.. • v ) ...J ~ 

''015:5 
.... '" • I.:' ·' 
:.; 1,1 J. -· •: · 
..... -... c:- · 
iJ IJ J. -. 1 
;'; t t ,, ". •:'> 
.... • .4 ..; '.1 

001€.3 
.. 1 . t r.! IJ ~.;. . 
... 1.' 1 ··~ 
;.,; ,! ' .. :-- '••' 
~,~ . .. , ' 
1.1 .' 1 ,.., I:· 
.-, 'J •• : ~· .... ,.,_. , 
. .. , r, l' r: ·=· '..- ... . .._ 
(i(i16'3 
(: (117') 
'J' ,., ., ';" ~ 
• ._, 4 t 
,.., , . , f l ... 
i...f !,I J. • :.. • 
t t t l 1 ., .... , 
•.• 'J • -·' 

0(1 1 /4 
"1·-~-,-· ·-· ..,1 .L ,. ._1 

<JOl;- -:. 
.-. t" t - • • ;,.t -_1 ,. ,.,. 

q Q 1 - . ... .o. ,../;o 
,-, l.-, 1 ., ·::, 
.... • .r - • 
.-. t"• 1 ""' ,•, 
l ,i o,.l v .. 
.-. . ·!1' ... . . - . 
-· •• \J ... 

••ft1·~ ':1 •,•..j.;.•, ..... 
,, ,.J .. .Mo' o 
.... • .. v ._"". 
, ro • ,. · ! 
iJ '·' .1. ' ·' -r 
.. 1 • ·1 >~ -:; e.J. 
·- ... J, ' J 
,.._ ,· , I ,-, ,,. 

,_, 1,.1 4 -:~· •> 
r. ,.1 1 ..-., . ·• 
·.• . . ·=-· ,· 

.-. ,, ~ .... , .-. 
1 ... •,1 .L ·=· ., 
"' f"t ~ '1 , .. 
1.• '·' ._ '·· 

·· u-- · ~· I_. ·' :".1 J. 

"···· ·1·1 ..... • .. · '·' ... ., c. 
. ·, •) " r, .. ., 
:.1 '·' .1. ~:0 • .' - .. 1 ,. . • _.!J .'1<' : 
... ,,.,,..:, r . 
·~·-·4 .. •.,J 
f"'t ,., • r . 
.... ,I .a. ;.t •.• 
.! ;•,- 1 ~ .... 

•• ..... -A. ... 

••• •, 4 ·:a .-. 
' . .... .·. "' .. 



• 

'' a ae ·•• .. •- ... . .., • ~ • , . . • ... .. . .• . .. , • • . . -- .. .. .. .. . . . .. . 

. 
' 

. ~ . . 

E.i YORTEX LISTING Y$0A BORT PROGRtH1 PAGE 3 LI STING PAGE < 538 ) 

•• • 
·.~ .... 

000422 A 
000423 A 

. . ~~~:~~ · ~ 
000426 A 
000 4 2 7 A 
000430 . A 
00 0 431 A 
000432 A 
000433 A 
0 00 434 A 
0 0 0 43~ 'A 
0 00436 A 
000431 A 
00044 0 A 
000441 A 
00044~ A. ' 
00044 3 A 
000444 A 
00044~ (: 
000446 A 
000447 A 
00045 0 A 
000451 A 
00045 2 A 
0004!53 A 
000454 A 
0004 55 A 
00 0 4:5 6 A 
000'4:5 7 A 
000460 A 
00 046 1 A 
0 0 0 452 A 
0004 63 ~ 
0 0 04 2 1 A 
00042~ A 
0 00 464 A 
0 00 423 A 
0 0 04 6~ A 
000466 A 
0 00 467 A 
000424 A 
0004 70 A 
Q0047'1 A 
0004!1 A 
0.0 046 4 A 
000 46 7 A 
00 047 2 A 
000473 A 
OO Q.4 7 4 A 
0 0047 3 A 
000463 A 
00047' E:. A 
000>4·77 A 

000040 
oooooc 
0 0 006 0 
000020 

A 
A 
A 
A 

~00000 A 
0 0 000 1 A 
00 00 02 A 
0 0 0.0 0 3 A 
0 0 0 0 0'4 A 
0 0000~ A 
000 0 06 A 
000007 A 
000010 A 
000 0 11 A 
0 0001 2 A 
00001 : A 
000014 A 
00001~ (.l 
0 0 0 0 1 6 . A 
o·o oo 17 A 

. 
'000047 ' A 

.-. .. ·- · 

• 

202 
~03 
2 0 4 
20~ 
206 
207 
208 
209 
210 
211 
212 
213 
214 
21:5 
216 
217 
~18 
21~ 
220 
221 
222 
2~3 
224 
225 
226 
227 
228 
229 
230 
231 
2 32 
233 
2 3 4 
-~ -c. .j .J 

'=-'"'6 ... ~ 
~ -·.., '- .;. ~ 

2 38 
2 :'19 
240 
2 4 1 
2 42 
24 3 
2~- 4 
24~ 
246 
247 
24S 
e49 
25n 
251 
2 • ., 

.J , _ 

BSt 
BS2 
BS 3 
BS 4 
BS~ 

BS 6 
BS7 
iSS 
BS9 
BS 10 
BS11 
BS12 
B S13 
BS 14 
B S 1.5 
BR O 
BR1 
BR2 
BR :~ 
BR4 
BR~ 
BR 6 
BR7 
BR S 
BR 9 
BRI O 
BR11 
BR1 2 
BR13 
ER14 
BR l ~ 
NEG 
LH W 
R H ~4 
ONE 
H ID 
THREE 
fO UR 
f iVE 
S I X 
SEVErt 
EI GHT 
NIN E 
TEN 
BM 1 
BM 3 
BM7 
BM ! 7 
.M 3 7 
BM 7 7 
BM! 7 7 
BM37 7 
B M7 7 7 
BM177 7 

EQU 
EQU 
EQU 
EQ U 
EQ U 
EQU 
EQU 
EQU 
EQU 
EO.U 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
c-n 11 
~ ~~ 

E QU 
... - I ; 

t. "' u 
E QU 
EQU 
E QU 
F.' QU 
EQ U 
E OU 
E Q'U 
EQU 
E QU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
EQU 
EQU 
EQ U 
EQU 
E ~I EC 

MT +2 
MT+3 
MT+4 
MT +~ 
MT+6 
MT+7 
MT + S 
~l T + 9 
MT+1 0 
MT+1 1 
~1T + 1 2 
MT+13 
MT +l 4 
rn + 15 
MT+16 
MT+1 7 
~1T +18 
~1T+ 19 
MT+20 
MT+ 21 
MT +22 

' MT+ 23 
~1T+ 24 
MT+25 
r.T +2 6 
~1 T + 2 7 
MT+28 
MT+29 
Mi + 3 0 
MT+31 
l'i T+32 
T'1 T+ 33 
MT + 34 
MT +3~ 
MT+ l 
~: T+ 2 
MT.,. 3 6 
~l T + 3 
MT +~ 7 
MT+38 
MT + 3 9 
MT+4 
MT+40 
MT+41 
r·H + 1 
MT+~ ~ 
MT .c ':'O . -· ., 
l'lT+42 
:'1 T+4 3 
MT+ 4 4 
MT+4 ::J 
M T +3 ~ 
MT+ 46 
MT +47 

000002 
00000 4 
0 0 00 10 
000020 
0000 40 
000100 
00020 0 
00040 0 
0 0 1 000 
002 00 0 
00 4 000 
01 0000 
020000 
040000 

0 100000 
BIT MASK CONTENTS 0 1777 7b 

SET AL L BITS 

0 177775 
017 7 7 73 
0 177767 
017 7757 
0 17 7737 
0 177677 
0 17 7577 
0 17737 7 
017 6777 
Ot? 5 7 77 
017377 7 
01€.7?77 

01 '='7..,'77 ...,., t I t 

0 0 - 7 ... ...... #~ t' ;>' ;" 

LEFT HALF WORD ~A SK 0 177400 
RI GHT HAL F WCRD MA SK 0 37 7 
CONTA IN S NUMBE R 1 
CONT n iN S NU MBE R 2 
CDiiTAI NS NUMBE R 3 
CON TA I NS NUMBE R 4 
CONTAI NS NUMBE R 5 
C O NT ~ IN S NU MBE R 6 
CON TA IN S NUMBE R 7 
CONTAINS NUMBE R 8 
CON TAINS NUM BER 9 
CONT ~ INS NUMBE R 1 0 
~I T MASK WO ~ D 0 00 0 1 
BIT MASK WORD 00 003 
EIT M~SK WORD 00007 
BIT MASK WORD 000 17 
BIT MASK WORD 000 37 
BI T ~ A S K WO RD 00017 
BIT ~ASK WDRr 001 7 7 
BIT nASK W ~ RD 00377 
EIT MA SK WORD 007 77 
BIT MASK WO RD 0177? 

2~ 3 
2~4 
25~ 
2!5 6 
25 7 **~····· ~ ····················*···· ~· ·· ·~ ~~--·~~*** ••·~·········~·-···~· ""'C' f*'l ~ c. ..... 0 .... 

259 •••• BIT Tl ST BIT DESIGNATION ••• 
260 • 
261 ~~* ·· ~ ·~·-~····~·~ ···········~~ ~~ - ~ ~---~-~~-~*~-~~~·*··~·~·······~~···* 263 R AO EQ U ~ 40 IT JU~PS WH:N A REG ! S lER I S 0 
26 4 RAl EQU 0 00 BT JU11PS ~ HEN A REGI S1' ER I S t 
265 RB O EQU 060 BT JUMP S WHEN B REGJ S'f ER IS 0 
266 RBl EQ U 0 2 0 BT JUMPS ~ HE N B REGI S TER IS 1 
268 ~~ ~~ ··••• • ••·····~~····~· 2 ···~····~~ ~ --~--~-·~ - - ~ M ~•• ••*· ~ ·-·· ~ ••**•*** 
2E.~ !« 

270 ~• T ~E BI T CHE CKED 

"""'~ C' c ~· ..J 

276 
- ~ -c:' t' 

Z78 
2 73 
280 
281 
"="~'=" "' ........ 
"!' ":""':" .... .... ~ 
28 4 
""' n c.· 
t:.G...J 

2 86 
2 ....... Cu' .............. 
c. 0 ·=· 
289 
230 
291 

BO 
B1 
l:l2 
B3 
B4 
B5 
B 6 
B 7 
BS 
B9 
B 1.0 
:s 1 1 .... ..... 
Z> .&. t:. 

E 1 3 

2SC ~ 

EQU 
[ Q!J 
F:QU 
EQU 
EQ U 
EQIJ 
EQU 
..... Q'' c. v 
EQ U 
EQ U 
EQU 
EQU 
EQ !J 

0 
1 
~. c. 

4 .,. _, 
6 ., 
I 
0 .... 
'3 
1 0 
1 1 
1 2 
1 3 

233 ~••• DEVICE AND ~UNCTION CODES ..... 
294 • 

~~ w ·· ······ ~ ·······················~················~··············y~•••r.• C.:>._l 

29 7 •• • • REAL T I ME CLOCK •~• 
2 98 CLOC K EQU . 047 DEVICE NUMBER 0 47 

· .. 

03 
03 
0 ·~ 

~· 

03 
03 
03 
0 3 
03 
(13 
03 
0 

,., 
.:;, 

03 
0 3 
0 3 
03 
03 
03 
0 

,.., 
.;, 

0 3 
0 .• . .:;, 

0 .., 
~· 

0 ·:-._, 
03 
0 ..... ..:. 
0 3 
0 ~. 

.:;, 

0 3 
03 
03 
03 
03 
03 
'l ~. •.. .; . 

0 3 
0 .3 
t 'I ·':• . .... 
(l ~ . 
• -.1 
! .... .... ..... 
( • "':• . ~· 

0 "'.:: 

(I :::: 

03 . ' .-. 
'-' ·1 
•' ~ ._1 .... 

0 .., 
~· 

0 ~. 

~· 

03 
'I ,..., 
1.. .j 

(I :3 
1
.. • .. , 
_! ..;. 

• - 1 ..... ,_, .;.. 

U .. , ·':• 
~· 

,. ~. " ~' ... , ·-=· .... ~· 

•) ... 
1,. .:· 

" . .. . . " .. , 
" ·:! 
1) ·:: 

{o .- , 

'J ...:· 
I r, c .:· . .-. 

t • .;.. 
' .... 
~ ; . 

... ·-· 
~"! ... . 
~· .. . 
ro ' o ... ·-.. 
" ' ' " _, ... ..... . . 
r . ... , 
.• ·-· 

n ~. . .:;, 

0 ... ~ 
n ... ~ . '· 
fl ·:· 
• .! 

03 
•I •• • 
~ -,, .... 
'· ·.:J 

0? 
.. " tl . • ,., ~. 

\) .;,. 

-- · . - --------

00202 
00203 
00 204 
0020!5 
00206 
00207 
00208 
00209 
0021(! 
0 0 211 
002 1 2 
0021 3 
002H 
0021:; 
00216 
0 0 21? 
0 0 2 H ; 
00219 
002 20 
0 0 f: 2 1 
002 2 2 
002 23 
00221 
002 2 5 
002 2 6 
002 2 1 
no-=·~p • 1.- L ..:.0 

0 0 -·? q - c. 6;:. • • 

0 U. ·=· .., r· 
~ 'W ·' 

0 ... --. -.• 
~,.1 .::. .;. J. 

0 n . ..., ..... ., 
1.1 c. .j ..:: 

00 -::•?-::-
• L.o ..... ....., 

f't "o I "":' "'=" .·'! 
·~ • a.;_ ·-· ""' 
,.. .-. """ "\ r" 
IJ l l C. .,:; .J 

0 ,.. .......... ,.. 
._, .. :: .;, h 

I) fl -=· --=· :.> • ..... ·...} 0 

1-J L"t ·=· --=· 0 
L;. .. .~ •.J 

0 l"t ·::> ··H~ .. _ ..J . 

Of!<:• At) 
·' '·- ~ -

Q (I ;:0 4 J. 

002 4;:: 

1)(12 4 4 
o ::t 2 4 5 
,., '· .-, 4 < v • .. • ,_ ~· 

''l.l" • ~ u c.""'!" { 
l'"t r. ~.-1·~ 
~.· '·' ,_ ~ '-' 
0 •'• "4•"• ~-' .::. :
,.. ('; ..... , c;." I • 

IJ 0.1 C, ._i o,. 

0 ... '=' c-, 1 ._, L.. ._ 

Ol:: 25 C' 
OG 25 3 
r• ,., -:::. o:: 4 o,J \of ~ ._, 

C· n·=· 5"' , _._...; 

..-, ... , ..... ;;:: r. 
v :_: c. .J ·=· 
.... . -.. ··, 5 ,-. 
'·' t) .:: . ~ 
1·, l·, ·;:, ,:,. •• , "' . "- ._. . 
.-•• ~ -::~t: 1 
·- · • • L.. ~J "' 

0(.;2 6 4 
, .. , _.I ·":· ;" c: 
J •• .... ., •• 
i"'' .-., ..... ,.,.. ·' 
... , '·' '"- r:· •:.• 

, .. , ' I .·· ... - ""· ,_, ,_ s::. 0 ~ 
....... .... 7' ~ 

1_1 '· ' ~-:. • .. 

• •• fl ·:· 7 .... ·-· ·-· ~ . .. .. ""' ... ..... - ... ;_r U C.. • ' '-r 
.-. .. , ·::· "? c.: !..l v ._ .- ...,.; 
.-•. -.. -, ..., c. 
•.> •,I t,: ,.• •:• 

,., ,., .... ? ,- . :_ ,: c. .. ·~ 
,., , , .· ··7r• -· .. ,:: ,. :· 
,.. ! ' .- , "" n 
.J ., s:.: o') t,. 
.. j"• .-, , .. 4 
~: ._: c.. d ' 
~ ,., .... , ro -. . ;_, ,-:_ .;:. ' . 
'I f"• "=" 0 "':• 
) .. · ~-\,, ...,J 

: · ,.., "":.• !.i A 
~ ' J ._ , ..., -~ 

r. ..... .... • .-. c: .._ • • , -=. -:. ·-. 
{'> f'J - . I""; ·"" ,_, ;., ~ .;:. c .. 
~ f l "";. 8 .., ·J 1, 0 ._ • l ' 
.-. •"t ~ ,.., ·~ 
·~: .• .:: c .... 

... ; '"I -~ r~ 1 - . ·- - ~ ,., ~ ..-. .., .-. 
v ·.· -=.-~ ~ 

lj•j ;::o? 

':: 0~ .. ~4 
0 0295 
roo<:. o "' ., ._ ... ' 

n rt -:, .::, ·=· ., .... '- . ._ . 

• 
• 



.. . 

- .. , . 
. !, ,. .. 
q :\4. 

E . 2 VORTEX LISTING Y$DABO RT 

OOOOGO 
000001 

cocooz 
000003 
000004 
00000:5 

000 006 
0000 07 
0000 10 
00001 1 
000012 
IJ000 1 3 
0000 14 
0000 1 5 
0000 1 6 
000017 
1!00 020 
LJ00C: 21 
000022 
000023 
0 0002 4 
000025 
000026 
000027 
000030 
Of•0031 
000032 
000033 
000034 

0 00035 
000036 
000037 
000040 
000041 
000042 
000043 
000044 

000045 
000046 
000047 
000050 
000051 

0007 47 A 
000147 A 

00004 4 A 
000040 A 
000041 
000(142 A 
000043 A 
0000 40 A 
o·o o o 4 o 
0000 40 
000040 A 

000444 A 
0 0.0 2 4 4 A 

000045 A 
000745 A 
0006 45 ~I 
0000 45 A 
000 145 A 
000245 A 

110 0002 A 
0 0 0 0 0 1 
000040 
000000 
000060 
00 002C 
005014 
14 0467 

A 
H 

A 
R 
A 
A 
A 
A 

001004 Po 
000006 R 
001000 A 
000 604 R 

00 5041 
006464 A 
0000 4~ R 
030431 A 
006420 
000016 
006030 
000~00 

A 
R 
A 
A 

074020 A 
006506. A 
000213 R 
OO C040 
006010 A 
1 53244 A 
1 3401:::: F. 
00612 0 A 
147720 ~ 
1 34011 A 
006120 A 
141 7 1 5 ~;;; 

1 3400? A 
0(1 1 (110 
OOC60t:. 

A 
R 

006505 A 
00040E. A 
0 00 500 A 
l &:'.._....,1"\ .. ""' 

~~ C. ..;. U J. H 

151713 A 
1 306 62 A 
001000 A 
000000 E 

O
,.., ,..~ .'IC' u u u ..... . _. 

0065 06 A 
Oo n ... ·-• .!'... J. •• 

00 0 2 1 0 
020300 
0060!(' 

R 
R 
A 
A 

299 
300 

llf 

DISCLK 
EN ACLK 301 

303 • 
30 4 lU!'«!I 

3 0 5 APIM 
306 PIMl 
3 07 
308 
·:- !''I g •J t,' .. 

310 
3 1 1 
'"' . '"' -:. .. c. 
~1? ...., ...., 
314 

316 
318 
319 
320 
32 1 ....... ..... 
..:>C. C. 

3 ., ~ ... ... 
"" 4 .;, c. 
........ C' ,..) c. ...J 

326 
·~ ,.., .., 
.j c ,. 

P I f·i 2 
PIM3 
PIM4 
PIM5 
PIM6 "'.,. __ 
,- .&. n' 
PIM8 
• DIH'IM 
ENAP IM 
,.. '"'"' ... ;>f. • :-. l't. ;'9; 

tJ1 p 
DISf1 P 
ENAMP 
NP MRO 
MPMRl 
MF'MR2 
MPMR3 

~ ,.., ,., * ..... c. 0 ... 

3 29 ~ 
.... '" 0 .,:, .;;. . 
.... ~. 
..j ..,) J. 

3 3 2 
'"''"''".> ..:· ...,) ...., 
33 "l _..,c.:: 
..:J....J ....J B 

3 37 BTAO 
338 DABDRT 
3 33 BTBO 
340 !ITFl 
34 1 
3'42 
343 :« 
344 

..,4_ .._. .,_j 

346 ,. 
347 OABT2 
348 

349 
3:i0 

3~1 

352 DAP.Tl 
"""CI'""' ..) ._1 v 

354 
355 

360 
361 

EQU 
EQU 

PIM 
EQU 
E~U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

OlOO+CLDCK 
0100 +C LOCK 

044 
0 40 
041 
042 
043 
0 40 
0 40 
0 4 0 
040 

EQU 0400 +APIM 
EQ U 0200 +APIM 

MEMORY PROTECT 
E "U "·• 5 '"' u ..... 
F.:QU lJ700 +MP 
EQU 0600 +MP 
EQU 
E QU 
EQIJ 
EQ U 
E.J EC 

GOOO +M P 
OlOO +MP 
G2 0(1+MP 
·· ""0 MP ~i~U\. . .f-

OABORT,ORE SU MEtOATTCH 

NA ME 
- \I -., 
L. ,... ' 

EXT 
EXT 
EXT 
EQU 
EQU 
f.Q!J 
EQU 
EQIJ 
EQU 
TA X 
S!JB 

JAN 

J MP 

TXA 
BT 

LDX 
RT 

LDX I 

STX 
j ........ 

"" 
DA TA 
'- D A I 

ERA 
ADDI 

!=.: R ;~ 

ADD I 

ERA 
.J A Z 

DABO RT 

o ::: C:R R 
OS: EROO 
:JCDUNT 
2 
• .;. 

0 ·~· 0 

(I 6 tj 
0 2 (I 

SE VEN 

OABT2 

OAT40 

P. 1B0 +4,0A TTC H 

B S 8 
BTBl•OA!Tl 

0~00 

OAB RQT+2 
OTKNAM ,B 

OABRQT+3 
I v $ 0 

DABRQT+3 
• 0 p . 

QAP.RQ T+4 
' C M ' 

~ " >:· .-:- Q T + .: w " ~ .... ...J 
,.,AT''-r4 u D l 

OAE:RQ T ABO RT 

363 

364 
36:i 
366 ,. 
3 67 !!'. 
368 • 
~'3 6 9 
37 0 "' • 

J fP 

E.J E: C 
,..- .. , ..,. 
C. t'\ I 

OA TTCH 

.... -~ . 
~' > OATTCH EQU 
3 7 2 

37 3 
3 74 
375 

• 

JS R 

iJAT A 
'·DB 
'- ru~ 1 

OSCL R 

t • .- 'T' n ~ ~ 
''.:;· t~..)f"'': 

ll! 

OTKNAM,B 

OATtiAt1 
V$CTL 
OAHlAM 

. . _ ,. ·-----___ .. _____ , --------·----~--· ___ .. _ __ , - -........... .. ·---- ~ .. ··~--- . ·~ - ... 
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P RO GRAM PAGE LI S Ti fiG PA GE < 539) 

DI S ~BLE: CLOCK 
EtiABLE CLOCK 

AL L PIM S DEVICE NUMBCR 

DEVIC E ADDRE SS 045 
D I ~A E L E ME MORY PROT EC T 
ENABLE MEMOR Y PROTECT 
SELECT MASK REGI STER G 
S E!.fCT MASK P EGI STER 1 
8 El. ECT MAS K RE GI STE R 2 
SE LEC T MA SK REGI S TE R 3 

A REG . BIT ::O 
ENT ER TO PRO ~ ESS AP.ORT REQ UE ST 
B REGd:IT=O 
B REG ,BI T=1 
SA VE NUMBEk OF CHARAC TER S 1~ TASK NAME 
TA SK NRM E GRE R T E~ T ~ AN 6 CH; ~ R CTE R S NOT 

LEGAL 
JUMP If SIX OR LE SS CH AR ACTER ~ 

lL LEGAL TASK NAME-JUMP TO "' f> R HI T DC04 

ll! JU! 

ER ROR MESSAGE-INVAL ID O !'CO~ PAR AM ETER 
REC OVE R NUMBER Of C HARACT~ RS IN TA SK rlAM E 

BI T=G ,A TTACH REQUE S T 

=0400 
RE S Utv:E REQUEST 

ABO RT REQUEST 

TR AN Sr ER T~ S K NA ME TO RE ~: U ME REQT. 

CHE CK IF OPCDM TA SK 

ER ROR , OPCOM TAS K 

11 0 r. • FOR ABORT tR ESUM E REQUE STS 

NOl-l CLE AR BUFFER AND EXI T. 

IND . 

PRO CfSS ATTACH RE QUEST . 

TR ANSFER NAME IN BUFF ER 
TIDB 

... ...... _,.., __ , .... ·-4 ....... . .. . ... . .... . 
~-· ··--- . . ... ·- __ ,. ___ . . . 

03 
03 

C ':• ~· 

""' " .;, 
03 
03 
1"1 ·:· . ~· 
I' .... )~ 

f! "':• 
'-' ~· 
r. "' u .;.. 
~ ~ 

L' .;:. 

.... "'=' 
v -· 

03 
03 
0 

.. , -· 
U- ·:· -· 0 .... .:; 

03 
U.. --=· -· 0 :3 
03 

03 
U
- ~ • .;, 

0:3 
(i :;: 

0.3 
0 ::: 
{ • .-. .... ..::.· 
11 ~. 
· ' -.=· 
,..., .-. 
t,; : · 

:]3 
f!'"=" -· -
i'• .... ': .;... 
f • .-, .: :.· 
j· ·C• . ·-· .. . ' .. · ·-· ·-· 

G :~: 
r· ·-=-· ' J .J 

n ~. . .:, 

. .. .• 
.. ·-· 

r • .-. ... .:;;. 
·' ~ . ' . . . . 
r • . -, 
'. i . .:. 

.-.. -. 
·~· .; . .... .· . 
d • . '· 

.... -. ·-· ._. .-. . . 
'·' ·-
(· .-. v .;. 
, .. , .-, 
tJ .;· 

0 ·:· ·-· 'J" .-. 
I ..:• 

f• . ·. 
.,; -:.· 
.... ~. 

'-' ..:· 

I
• , , 
J .. :o 

0 029'3 
00300 
0 0 30 1 
00303 
0030 4 
00305 
00306 
00307 
00 :30:3 
:) 0 30 9 
00 3 1 0 
0 0 3 11 
00312 
00313 
0031 4 
00315 
00316 
00318 
0 0319 
00320 
00 32 1 
f ..... 2 .... lJU .;> c. 
00323 
00324 
003 2 5 
00326 
U- (I ':• ·:. ? 

- •.J ..... , 

00328 
00:32•3 
00330 
oo :;:3 1 
00332 
"' 'I '*"• "' "'.> '.J 1.. ..:· .,J •J 

" f' "'3~ _1 · ' .,:. ... ..., 

n ( ! '".> '".> c· .J ._ov • .) 
n r. .- , ,__ t.: 
.. ; ·-· .. :-· v . ::· 
'1(1 "'3"' 
' • · ' · •• ~ • 0 . 

'J. (l .... J ? •J . \,. ·-· .... ... . 
.-, •"J ·":· ·";. c. 
•• 0 •. I • 0 .r 

(:03 4 0 
0034 1 
003 4 2 
0034 3 
00344 

00346 
•)1)3 4 7 
••• tt -~ 4 I'> 
•.J . • ._, .-. 

r, ,, . ...,C' , 
I) 1, ,,:, ,J I. 

•. . •• ,.., c .• 
i.) '-' ·~· ... J ; • 
n r ! ·-:- r: ,..., 
o_ . .... _ ,., . 

•'· (,-. ; ,.: 
•.• • • :; ·..J ~ 

t ! fl :· 5 ·~ oJ t,• ._o 'o I 

• o • 1 • t . . - 5 E 
rJ •.• ~· • .• 
' I ' I ..-_ ~.-:- -
·- 1..- ..:• ... . (' 

(I 0 ::;: 5 ~: 
oo ::: s~ 

003 6 3 

cr:;: oo:::64 
o:: 00365 
03 ')(1366 

(': ~ 
v ~ 
rl .·, ... ..: . 
n .. , 

·-· ..:0 
1
... .~. _, .,:. 

( , ... 
" ..:· 

!"'i ... , 
~ .. 

0 
.... ,.., ~ .. , 
u.;..~ / 

00368 

0 0 3 7 (• 
11'"> 1"'1"'\_, ~ 
L• •.1 ,;. I !. 

00 37(~ 

00 8?2 
fl ,., "=: ., ,A . . ._ ' ,., ... ··:· . ., .. -
'• ... o_ o ( • • • 



E, 2 VORTEX LISTING 

0000:52 
::l000:5 3 
0000~~ 
0000:5:5 
0000~6 
0000:57 
000060 
00006 1 
000062 
000063 
00006 ·1. 
00006~ 
000066 
000 067 
000070 
0 0 0 071 
000072 
000073 
000074 
00007 :5 
000076 
000077 
000 1 00 
000101 
000102 
000103 
000104 
000105 
000 106 
0 00107 
000110 

000 111 
000112 
000113 
0001 14 
00011~ 
0001 1 6 
000117 
000120 
000121 
01)0122 
000123 
000124 
000 12:5 
0(11) 1 26 
':'!:! 012 7' 
00013C 
0 0 0' 1 3 1 
0 0 0 1 3'2 
000133 
000134 
000135 
000136 
000137 
OCO l .:~O 
:·o0141 
!:'001 4 2 
000 :43 
0001 4 <', 
000145 
000146 
000147 
~·00150 
U0 0 15! 
,..,,..,n1t:'"" 
' ! ... " • - · .:. 

000153 
000 
000 
000 
•) 0 0 

1 ... -....... 
15 5 
156 
1 57 

•)0 0160 
00016 1 
..... ... " . ,. "' • ., v ,_, .:. oc. 

11 C~: 163 
oo::li€.4 

C;C0 1 7 1 
000 1 72 ,., ......... ...,._, 
._, v '·' J. ( .,:. 

000174 
.... ,., . ..,. .. 
.J .,.· V .lt' ...J 

~1)0 176 

300 1 77 
" "C"='nn '.0· .. · · '- -J' 

00 0 20~ 
., ., 0 ~ ,.., ... 
·-· v .... \J ... 

000203 
00 02 04 

000210 R 
00650 5 A 
000000 ,E 
001004 
000604 
n .r" .. -. ~ u ..... "'t .L c. .J 

A 

020422 . ~i 
002000 A 
000256 
0304 13 

R 
A . 

Ol::iCIOD A 
1 !50 4 6 3 .A 
144114 A 
0~4116 A 

. 

' 40~ .... 
.1. ~C.'+ 

001002 
000600 
01~000 
00~350 
141t105 
0050 12 
1 4042<1. 
00 1002 
000600 

•, 

A 
A , 

010427 
001020 
00011 1 
005322 
12042!5 
00 1 000 
000 103 
000 111 
124074 
124073 
0 .......... -. u ...) .... J. .:. 

016000 
130433 
001016 
000604 
036001 
0 -. ... 4 .... 

C. IJ .:_ '"+ 

· 002000 
0002::-iE. 
002000 
000:550 
05500 :: 
0 14 05:5 
1)55004 
0240 54 
01042 1 
001.020 
n n ol''' VY•' "+.a. 

OO~i322 
004241 
001000 
n n~ •""""'"' 
UU\.·.A.~ ~· 

0 :5 .!0 4<:. 
02042 1 
0 ,..,.., .... 1'111"1. 

'-' C. l .. f U ~I 

000256 
00 1 010 
00 -· ·~ ~ 1.,.1 J. ..J i" 

0304 1 3 
iJ 15000 
004350 
005012 
13403~ 
O n-,,.n .-.. 

\,.I t' ~ V '.J 

!J 0 1 (: lf:. 
J 00 15 0 
007 40 1 
000 1 6(, 
024 CJ2E. 
r. l ,_..,c.-. ... t· .;;. ,_. .;. 
11 . • ... , ..... 

'"t v IJ. !' 

05 4 006 
0 1E. :)2 o.) 
i • ,.. "I .-. .... 
A.l '"ti..Cl0 

001(107 
00(;171 

R. : 
A J 
A 
A 
A 
A 
A 
R 
A 
A 
R 
A 
A 
A 
R 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
" ~ 
A 
A 
P. 

A 
A 
A 

~ 

H 

, .. 
H 
r • 
j ·: 

n 
R 
.~. 
,; 

i~ 
~l ,, ,., 
·"·· 
" 
·~ 

A 

,•., 
t1 

A 
R 

,. .-.. .. r~,.~ "'· 4 .;. .. i' 'J J. .._. H 

0 c:: , .-. .... n "' ..... t"• w t: ..1 H 
·c..._, . ,..,... ""'· 
"' l.,:o ,L\,IU H 

n _,..n" " -
t..C.~' .. ' .lJ. H 

0160 01 A 

00:50 01 
~-Fn" ... •i ._1 - • .. 1 IJ. ~:• 

"r· ·r·~ ., .. .... ~~ 1 · ' ·-· ,_. 

"r.'•"' 4" v ...... ·.• ~ 

(1~0260 
000305 

~ 

H 

A 
A 
A 
A 
E 
A 
.... ; .. 

376 

377 
..., _,.., 
~~~ 0 

379 
380 

381 
382 
3 8 3 
384 
3S~ 
386 
387 

388 
3 89 
390 
39 1 
392 
"'9~ ..., ..... 
394 
395 

396 
397 
398 

399 
40 0 
4 0 1 
4 02 
4 03 
4 04 
4 05 

40 €. 
40 7 
4 08 

409 

4 1 0 
4 11 
412 
41 3 
414 
4 15 

4 16 
41 7 
41 8 

41 9 
42 0 
4 21 

4 .... - , c.r:. 

4 ....... c. ~· 

424 
4 25 
42 6 
4 27 -' 
A .-,"' 
•t c. 0 

4 29 

4 30 
4 3:1 
4 .... -:J 

..::."" 
~.., -? 
f' •. ..! ...... 

A~ "' 
""t~ .... 

435 
... .... i. 

~ .. :• v ... .-. . ., 
'-t ..:· ,., 

44C 
441 
.~ ... ""' 'T ""t C. 

44 3 
A A ' .. .. .... 
445 
44 6 
4~ 7 .. . .. ,... ..,. "-:' .:_, 

4 ~ "3 
:; 50 

CAT05 

OAT07 

OAT10 

OAT15 

OAT20 

OA T22 

CAT25 

OZE R 
DCHA RE 

JS R 

JAtl 

ST A 
LDB 
C~LL 

LDX 
LDA 
Rtl A 
SUB 
STA 
SUB 
JAP 

LDA 
LSR A 
SUB 
TAB 
SUB 
JAP 

LDA 
JEZ 

DBR 
ADD 
JNP 

EQU 
ADD 
ADD 
TAB 
lDA 
ERA 
. JANZ 

LUX 
LDB 
.... ""0 ' l... Hl-L 

,....('\ , ' 
;_. ,..,. '- L 

STA 
LD~ 

LDB 
I r, / '\ 
L- ' " ., 

J P7 -·-
.,... ,0 
.li £.• , ... 

LRUl 
.J t1 p 

~TA 
'- DB 

J AZ 

LDA 
LSR A 
T ·""· n I H J:• 

ERA 
n . ., .
~ u i-

! / >J 7 ..t."l..._ 

E .-..• 
b!U 

LDB 
LDA 
,., r , ,., 
(.J f" .. t-1 

<; TA 
LDA 
,.., !':• ·'' l: . . , .. ~ 

I [J' o':" N ._.. : 

ERA 
S TA 
OAR 
LD B 
LDA 
~ R~ 
.... rl 
~,..c v I . . 

TZH 
~~~ 

·~ I M ......... 
·.J n .-

~1 0 ·r "' .... I M 

D ~ : T A 

YfDABORT 

• 

VST BSR,X 

OAT 40 

O A T S ~V 
TW O 
DGNI 

V$0C B 
0 ' ~< 
RHW ' 

i. CZER 
DATSAV+l 
EIGH T 
ONUt1 £ 

0 , X 
s 
DZER 

tiG HT 
ONUME 

BS6 
OAT07 

" on;·s AV +t 
OATSA V+l 

0 ~ .B 
B$ 10 
O ~ T40 

1 , E 
EIGHT 

DCiNU M 

?, , X 
Or->TS AV 
.... ., .... ' .~ 
OA TS AV-t-1 
ON£ 
r.lAH~O 

1 
OATl~ 

L!i"l TSAV +l 
ONE 
··-- ,_ ,.,.~ " 
l...to,l t li 

OI'IT2 2-1 

V ~ O f:" B 
(I ,, :.; 

0 -·I.J~" R E \.. .. .. ,.., . 

OAT22 

C~lTS: ~lV +2 
'.i$P!Ntl ,B 
,.., ..., "? .-. ~ 
~ . c. ..J 

!:J i4 "f 2 5 
\ ' "" . M B ';. ;, ' 
··, "'· ~· .~ "' \' ' 1 : •• 1··; I~ .... I .,.. 
" ' I .... ~ . .,. .:,. 

r"' A , T "-.. /"<. t f + • 1.. ~ .... , ,...v ... 
'.,I ~.I t'i • B ... ... 
CA ~S:AV 
-~B ST ,b 
n ~·....., r, ~ ..J 

T :C:::>T ,B 

.,.. . ,- • • ,... - B 
I J, ' f , .' ll I ' 

··1 ~ C I R L ._.. -

(l 2 Fd) 
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PRO GRAM PAGE 5 

SEAR CH TIDE THREAD 

ER ROR IF NEGATIV£,SEARCH 

SAVE TIDB ADD R. 

GET P IM LI ME NO • . 

GET LINE f'IO. 
=0 2 60 
S~HIE Llt4E NC. 

' ' • ER ROR GTR THAN 7 i 

GET PIM NO . 
=0260 

ER ROR IF GREATER T HA~ 7 

0 1C 0 

0 20 

ADD LINE NU . 

INTERRUPT r RAP LOCATION 

0200u 
I GNORE IF NOT JM Pi1 

GE T LIN E HANDL ER ADnR. 

LISTING PA GE < 

UNSUCCES SFUL . 

NOW GET IN TERR UPT E VEI~ T WO RD 

S TO RE EVENT ~D RD IN LlNE HANDL ER. 
GET TIDB ADDR AND STORE I N 

LINE H~~N DLER. 
GET L INE NC. 0 -7 

SET UP PIM LINE MASK 

SAVE MASK . 

NOW SET ENABLE/DIS ABLE PI M I'\ AS K 

NONE.DEFAULT IS TO ENA BLE 

GE T CHARACTER 

CHAR . E 

DI SA J1L E 

GET PIM NO . 0-7 
GET ?I M DE VICE AD~ R . 
- .,., . ,, . .., • 1) 0 
-u .~.v ,:.•J. 

B0!~. D OUTP UT P IM MASK 
GEi ~1AS:K 
,-,..·~ • ·· ~t.~ r- t" ' ~ K :.JC..I 1-!. llC ... 1H..:::. • 

EXE SU TE IF ENABLE 

OU TPUT P IT1 N;"~SK 
GET TASK T ID B A DD~ 

SE~ IN TER R~P T EXP ECT 

CLECIR EVf;J'iT i.l!JRD 
~ .. . 

tt CI~ CLEA R 

ASCII CHAR . [ 

I NS TRUCTION. 

EXIT , 

• •' 

5 4 0) 

c . 1 
c . 1 
c. 1 

03 

03 
03 
(!3 

03 
" .-. 1.1 .;.. 

(13 

03 
03 

03 
0 ~. 

..::. 
(I :=: ,.,...., 
1,1 ~· 
03 
0 ·"> . ;. . 
03 
0 ':• 

~· 

03 
03 
0 -. .j 

03 
0 ·:· ~· 

03 
I) :::: 
l., . ~ '• . .. , •' ·, 
1_, .:;,. 

(1 3 
, .... -. 
',.1 ..: • 

0 
,, 
..:· 

,, ... 
I) .._, 

l·, ":• . ..., 
1... •:, 
... '•. 

(I ·~ ..... 
(I ·Of .. ..., 
,..= ·:· 
'·' ·-· 
(·, .-. . .,;) 

• t • • • ._, '• 

l't -':· ·-· . ..., 
U..::. 

n ' • '·' ..... f"• .-. 
' -· r: ":· 

v -· 

"' ... , 
f.} .:· . -u ~.:: 
{• ,• ·-· • .. • 
f ! · ·~ . ·-
,.1 ·., 
' ·' 
~, -· .... .... 

0 I ' o -· -· ... . ... 
;.: v ,, .-. ... .:• 

l~ -:· . ~· ,.. . ., .. . - -· f o ~ 
.,) • , I 

.... . 
,_, "-. 
o::: 
,-, --~. ... .._,, 

r. . ' 
•J -.: 
,... .-, 
J : · 
(', -. . . . 
c - · 
r -. 
•) ..:.· 
r: -· J .: . ... .-, 
v -:· 

" -.., ·-· ........... ,_ ,_. 
("t ":• .... ' 
' ..... I ' • - . 

r! ··: . ... ' • ' 

•' ·-

00 376 

00377 

0 ,, ..... ~ ..... 
' '-' .:.• r c• 
00379 
00380 

oo::::s1 
C' ,, -":• -:;. ";) . .... ._. ...... ..... 
00 ..... " '' .,:, 0 .j 

0 Cl ~. <:· .·1 .;. ~..~ '"':' 

"o-··"'C' IJ ·· 0..:• 0 .• : 

00386 
C03f:7 

00388 
0 . ":> '"' , . u .,J (j :J 

0 ... ·:· •':1 .·.:· 
• .,1 ·-· ':7 ..... 

0 (' ·:· ,., 1: 
'·-·:J..J 

0 03'H, 
f'o ,... ..... ,... ...,. 
1.,1 IJ .;., ;) i 
"')_, .... ,.., u ' ~~· :J .,: . 

"' .. , -. ,-, ...... 
v ... -=· :l :7 

00400 
i"": f· ·~f·t o_; •• ~.-u.l, 
.-. it .= .... . ·, 
1..; '·' '· .. u .... 
(I 0 ·;. 0 ::: 
'1 0404 
•• , ••• •• ••• o:· 
1, i,l ~ ,. ~· · ··' 

r . l't A r • . ., 
l)l1~1.1{" 

OC 408 

GC 40 '3 

... . ·, ,.;i t 
·-· •.• ..,. ... 1,_ 

fr r, .:1 1 ::: • . .. . ..;. .. 
ro ' I .. i 1 --~ v •. "''t ·"- ·..J 
,.. . . .. . 
:.; ~l ::~. l :: 
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E. 4 1 ... -. .... 
1.-t '··' .. ? 
.1 •• ·" 
.... . i' "'t 
..... ~-, 

.:.· ~"' ... 

.-, ,..., ... 
.;,. :? "r 
-. ·'= ,-, 
..:· ..... ::0 
r.: •• ,. ~·~ ·-' ._ ... -.. . -. .:, •. ,. ·=· 
...• -== G 
.;.. ·.J 

":';"'~ ·-· .... '·' ....... -. .... .,:. ·=· '=· 
-:o ., h 
./ ,1,. • 

• .-. c: 

.L t':. ·-· . ··~ ,. 
.L •. :• "-t 

1 .• ? .... ·-· 
1 t: ., ........ ;.. .. . ·· .-
.L C• .:,. 

.... :l 
1 / '> 
.. .... .-. 
.!. 1.,1 ·-· 
r.'" •• ... .. ..... ~,. .:.. 
.~~ • ..., !'1. 

·:> .::. '·' 
.-, ,.. ,., 
~. • .. · •.· 
.-. n n 
c. · .. • J' 
...... .. --'!. 

~ '" ·=· 

316 

4 7 7 

678 

30 1 

.... ,. 
J. c. '=' . .... ~ 
J. ..:!> ..... 

145 
• <: 4 
J. ~· . .... ""':" 
J. •:· ./ 
1 ·:> (' 
.I. · - · ' I 

l 0 1 ,.,..., 
c• C• , 
~ - : 1 
.J !:. .l 
... I o, .. 

r:. . .1. 
..... . ... , c. .'. ,_, 
- . 9 c-: ; 

403 
541 

4 0 7 

1 ...... C. f . ~,. 
.a...:- 0 

14 6 
155 . ..- -. 
I ':;• •::.• 

1
,....., 
v ,_ . 

102 

.. ~ .. ' .-. 

..: '·' ·:: 
"""' ~ ·: 
-:. '· !. 

c.- : ~ i'i 
' ·· H 

. ... . ·- . ..... .. -· 

Y•DABO~T PROGRAM PAGE 

00041~ 
0004 ... . ..J.L 

00043 3 
000437 
00042~ 
000421 
000020 
000444 
00 0 244 
000050 
0 00145 
000461 
000016 
0 0 0 1 1 1 
OOOl GO 
0002 0 5 
000~3 3 
000~46 
000256 
000347 
00 0 4 70 
00060 0 
00 0 615 
0 0 0 6 3 ·-l 
0 00417 
000436 
000610 
0 004 61 
00 02 4 1 
0 00 203 
OOt.i0 4::;: 
000 0 40 
000020 
000027 
000021 
0 0 0021) 
00002•1-
0(Ii)030 
0000 1)0 
00001 4 
000002 
0000 0 6 
0000 01 
0000 (; (! 
0004 03 
0003 1 ~ 
0 004ll 
O ... o--·.•. .... oJ ~ ( 4 

000300 
00037f. 
00 03~0 
0 "0" "' .. .... .... ···' ....; 

0000::· 4 
0 ·0 0 3D 7 
0004 0 0 
0 "0"'~ ... .:;. ':':• ..:. 
00036 3 
0 0 0 ~~- ~ 

J ..j . .J &::. 

0 "0""'·' IJ 1,.1 ._J "'t 

0 008 4 3 

4 c f. 

54 4 

... n" ,·· ) ·=· 

'"""' .l c. ·=· 
1""' ~ 
.&. ...) ·' 

14 7 
1 S E. 
16 '3 
1 8 ::: 
1 0 '? 

"'"'"" -: .;, e..:;. 
...., n .-. c. .. ·.:0 
~ . .... 
c. i ·::. 
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A BR4 
A BRS 
A BSlO 
A BS14 
A BS4 
A B:s 
A BTB1 
A DISPIM 
f.l ENAPII'I 
A LCJP 
A MPMR1 
A NEG 
R DABTl 
R DATO 7 
R DAT22 
R DATSA'v' 
R CBYTC 
R OB'.'TX 
R DGNI 
R OGNIF 
R CLDBA 
R DNU ME 
R Ot'fU ~lK 
R OSB LK 
R OSCtir'l 
~ CSCtlX 
E DSEROO 
R DSTBT 
R OTKtlM4 
R OZER 
A PIM4 
:~ P HtS 
A RBl 
;:; TEAT~K 

>-: TBIO 
~~ TBISRS 
R TBKN3 
A TBRS£ 
A TB$0 
A TBSlC: 
A TBSZ 
A · rB!E. 
A TBST 
A TBTRD 
A VSlMII't 
li 'V$BTB 
A VSC Ki T 
A V$CRDR 
A V$CTL 
A VSERrG 
A V$F'R£E 
A VSJCFG 
A V$LCtH 
:1 VS LRS:K 
A V$LUT1 
A VSt·fC TR 
~~ 'v'SPI!1tl 
A VSSC '¥ 
E V$TBSR 
A V$TMS: 

000446 
000452 
000434 
000440 
00042 6 
000432 
0000 47 
000424 
000465 
0 00462 
00024 !5 
000470 
0000 0 6 
r. "" l ~' • IJ +J C. ,l 

001)1 72 
00 0045 
""0 "' .... ,. v •J ...J ~· r,:. 

0002 0 4 
000265 
0003 72 
000543 
00 0 611 
000623 
000460 
00 0 442 
0 "'''4"'.., 1.,1 '-' J ,. 

0000 0 0 
00 02 13 
00 0 245 
000040 
000040 
000040 
0 0 0463 
000026 
0000 1<; 
000016 
000002 
000007 
001)001 
00001~· 
0000 03 
000007 
0000 25 
000 4 {1 
000415 
00041 4 
000310 
nnn ~c::: .-1 vv•,...,..J..., 

" l' .... ":.' ''" v • l.i .,., ,_, ... 

000000 
noo?"'(l 
'· ' -...J '-

0003 12 
G00 4 0 1 
t'\ O"\r"''.1•"" 
1_1 1.1 IJ ...,. l -21 

0000?4 
0 0 ·' .... ... ~ 

i ·~· .j ,.· .J 

GG0416 
0 ,,,, .:, 04 

' •' •J ._• -

436 
:58 7 

440 
59'3 

129 .......... 
.L .;. 0 

148 
l e.., 

• .,1 ,. 

170 
1 89 
1 1 0 

,., .... 4 .;, .:. 

204 
,.., ' .... 
'-.1~ 
':>2':> .... ... 

130 ..... ., 
!. .;, 7 

149 
l5S 
171 
19 0 
1 1 1 

.""" ..., c:' 

.:;. c. ·-· 
2 ... ~ • .. • .... . ._ ~ ... 
t:.!"t 
·::a -. . .., 
,_c.~ 

1 3 1 
l<:O 
150 
160 
1

..,...., 
( .:. 

• 1 -=· . .... 

.·•• ~ .... 
•• I I~ • .. _ . .. 
~·c 

C. L ·- ' 

22 4 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
E 
R 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

BR:3 
ER9 
BS1 1 
B$1~ 
BS5 
BS9 
CL OCK 
EIGHT 
F'IVE 
L Hl4 
MP ~lR2 
NINE 
0AB T2 
IJATlO 
OAT25 
CATT CH 
OBYTD 
OCHARE 
CGNIA 
OGt!IG 
OLDBT 
OttUMF 
OtlUM X 
OSCADR 
OSCNE 
OSCN Z 
C$ERR 
OTKI'IAM 
OTK Nt16 
PI 111 
p It15 
RAO 
RHIJ 
TBCPTH 
TEI :S:A 
TEI S ~~ 
TBP L 
TB RSP 
TB S l 
T ~ "''"' s;;,; ...:J- ... ~· 

TBS3 
TBS7 
TBTL C 
TEN 
V$B FC 
V$BV~i 
V$C KP T 
VSCRM 
VSCTMS 
VSE XF.:. C. 
V S I :·1 
V$JCTM 
.. .-L .... ,... y .., i:..~ 

Ve-L <:·A L ., . ..; . 
\I$LUT2 
\IS OCR 
VSP LC T 
V$SLFG 
VSTFC 
VSUTE: 

443 
60 1 

< A 0 
J. "'!' • . "' L ~ • 

l t. : 
1 ":> ? ,. .. 
1 1 3 

10 

445 
614 

1 ":.'-:1 
._. •J .. . ~ 

<'TC. 

152 
1 i.- ..... 

~ -=· .:. . ..., ,... 
J. ... 0 

116 

208 
217 ...., .... , 
c. 1:. t· 
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• .• -. 

E.2 v OR T[)( L I STING Y$ 0ABORT PROG RA t1 PAGE 11 LI S Til~G PAGE 
, ... 546) 

• 

227 228 22 C3 230 2 31 2 3 ! ~ 3 ·:> ·- ... 234 2 3~ 
23 6 ~..,.., ...... , 23 8 i::3 9· 24 0 24 1 2 4 2 243 244 
2 4 5 24 6 24 7' 2 4 8 24 9 2~ 0 2~1 2 ~ 2 2 ~3 
2 5 4 25 5 • 

3 3 8 OABO RT 330 .,. ·:> ~ ' ...., 
362 OA BRQT .,~,. 35 4 3 ~ 6 3 :5 8 3 60 .. , - '-

3 :J 2 CA:ST1 3 :5 0 I' 
,. 

3 4 7 · OA:EH~ . 3~ 4 
7 1 6 OA ET 4 ; ~· ~3 6 1 . . .. 
3 9 :5 DAT0:5 . . -":'00 

~~OJ 

399 OAT07 395 
41=.i OATl~ 418 
4 1 9· m=ir 2 o 41~ 
4 31 . OAT22 422 42 9 
441 OATC:=.; 434 4 3~ 

• 
... 

714 OAT40 345 377 4 0~ 
452 OA TNAM ........... 

.:;, " .j 37~ 
4~1 OA TS AV 37S 3S :J 4 00 4 01 4 11 413 4 1 9 432 43 7 

439 44 2 
3 71 CIAT TC H ..... 4 .... .j 0 

660 OB~' TA 6"''"' ~· 0 

666 CIBYT B 65 3 6~~ 
676 OEY T C 662 
678 OBYT D 67 6 
680 OEYTF 647 67':5 
671 OBY TCi e.6 9 
684 OB'\' TX 6 42 6 4 3 66 1 6 68 672 67 4 
450 OC HAR£ 427 • 

0 OC DUNT .......... 4 .:>-.> 516 551 ~9 2 6 18 
692 OCTNUM 409 .., " .... tc. o 
506 CGNI 380 4 0 s 421 :54 7 
"'1 ..... .,.1 ..=, OG tf iA ~18 ........ 
...)~.;:, OGN I D ~15 5 21 524 5~0 ~5 3 ~56 5 6~ 
516 0 Gtli E ~32 
548 OGNif 5"' ...... 559 
560 OG); I G 527 
5C.6 0 GN I :< ~07 ~ ::: 7' 
566 CGiHZ :510 ~ 1 1 ~ 29 :536 S 3 9 
646 OLDBA 683 
682 DLDET :516 :5 :5 1 ~ 9Z 6 4:5 f. 4 s · 6:J 4 70 0 
"'">6 ... .., OtiE 41 4 420 
70 0 ONUMA 726 • 

710 ONUM E 387 393 707 
718 ONUM F' .., ~ •:J ,. ..... 

70 6 mwrlG 70 3 
725 ONUM H 70 5 
?~? ' ... , DNLIMX 69 3 
729 ONUMZ 696 6 CJ 9 700 70 4 72 0 7cn 723 72 4 
"'"'0 ' ~· OS 80 :514 :5 4 9 56e ~9 0 6 0 8 6 13 6 1 5 
732 D S BLIC 517 5 4 3 593 ' 70~ 
618 OSCADR 563 586 59i" 

0 OSC L R 3 3 1 3 63 4 4 8 
58 ·1 OSC N 5 1 3 ~ 48 6 0 4 
5'32 OSCN A 60 '3 
606 OSC NB ~ 9 4 
6 02 0 sc tl c :1 91 6 10 
612 OSCND 598 
603 CSC NX ::) 0? .... ._ 6 16 
617 OSC NZ ~ 85 ~ 88 612 
73 4 OSC CM ~ 20 , ~ 2 

733 OS£Q ~23 =s 5 s .. 
0 OS:ER OO 333 717 
0 ""',... RR u.,.c. ............ ..-. 

..:JI V C. 

73 1 DSPER ~ 2 6 5 58 59 6 
640 o::::TBT C' .-. q 

w c. •' 64 4 
475 D T K ~lA M """"' e .··• 

..j...).:;. 
.-. ~ ...,. 

~rc. 

4 85 OTKNt12 4 81 4 •;< 3 
486 DT KNM3 478 
494 OTKN I~4 489 ~00 
496 DTKN I1 6 4 7 6 ,182 
499 OTKNMS 479 
449 iJZER ........... ,~~ ,.:,. c •t 390 
235 RHW 383 
242 S: EVEN 34 2 

19 .,.. ""'.- "NT I .OC.Y 447 
17 TB ST 443 445 

e3s THR EE 4 S 8 712 
23 7 T!-1 0 3 7 9 494 71 0 
12~ VSCTL 374 
141 VSI M 4 3 6 440 

0 VSOAB O . ~ 
.I.V 

183 VSO CB '"'"'1 ~ C• 423 4 80 50 8 56 0 58 3 697 . ,.. ..... 'Y SPIMN A ........ 

40 ~ "'t..),j 

0 ·· ~1"'~.: ~" Y~t ~I"'. 
.... ,.. C' 
..:• Q ..... 

.... ~.,. 
,;'IJ{() 

?~6 " ..., ..., ,, ..., -.-o:J •• • v '"' '!''"' ~ .... c. '3 88 410 41 2 42 4 ~a'S ., . 4 86 4 9 9 
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E.e VORTEX LISTING Y$DTII'I£ PROG RAM P AGE t LI ST IN G PA GE < 5 4 1') 

0000 00 A 
0000 01 A 
oo oo oc: ~ 
0 0 00 0 '3 A 
0 0 0 0 0 4 A 
0 00 0 0 ~ A 
0 000 0 6 A 
000007 A 
Ol'OO l O A 
000011 A 
0000 1 2 A 
000013 ~ 
0000 1 4 A 
0 0 00 1 ~ A 
000016 A 
00001 7 A 
COOO C:O A 
0 00021 ~· 
000022 A 
0 0 0 023 A 
0 0 0024 A 
0 0 0 02 5 A 
00 0026 A 
0 00 0 27 A 
0 00 0 3 0 A 

OOQC 17 A 
00 00 16 A 
0 0 001 :5 A 
000014 A 
00 00 1 3 A 
OOO OlZ A 
OOQOll A 
00 0 0 1 1~ A 
0000 0 7 A 
OOOCO E. A 
'JCC00 5 A 
0000 01 A 
0 000 0 3 A 
000002 A 
0 () 00 !Jl A 
0 \.l iJO OO A 

000 05 0 
00005 0 
000 0 5 4 
00 0 055 

A 
A 
A 
I~ 

1 
z 
3 
4 
~ 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
14 
1 6 
17 
18 
19 
2 0 .... . 
C.> 
...,~ .. ~ 
23 
2 4 
25 .... ,.. 
C I:J 

27 
.... "' c.v 
2 '3 
3 0 
31 
3 2 
3 3 
3 4 
3~ 
36 
37 .... ,... 
.;) •;;; 

39 
40 
41 
4 2 
43 
44 
4~ 
4 6 
43 '0 
~1 

'a 
~4 
5 ~ 
~6 
~8 

~' 61) 
6 2 
6 3 
6 4 
E. 6 
67 
68 
65 
~n , " .. . 
' .l 

. 
• THIS tS A COPYRIGHTED PROGRAM. COP YRIGHT 1~72 BY VARI AN DATA MA CHI NE 
• • 
"' • .. .. .. 
• 

V.D.M. PART MO. 

V$0TIM£ 

TI TLE VSDTIME 

92 L0?05- 0 14B 

RELEA S ED· 07 ·' 1 '"' , ., .... ( .j(( ,~ 

········~·~····~·~·······'-·~·•••**·~···~~·············~·····~~~*·~····· ~-~• T IDB Sr. TUP . ••• 
!'-

~Y.~····~······•••w.••···················~ ~ ·····•* *- •~·~·····*••••••*-••··~ TETRD EQU 0 TA SK THREAD 
TBST EQU 1 TA SK ~TATU S 
TBPL EQ U 2 S TATUS C ON T . C BI T S 1~ -6) oPRlORIT Y LE VEL (5-0 
TBEVNT EQU 3 INTE RR UPT EVEN T 
T ER S~ E ~ U 4 A REE NT RA NT 
TBR SB EQU ~ B RE ENT RANT 
T~ R S X E QU 6 X RE ENT RANT 
T ~~~ p D~~ E ..... "'v 

... Q '' :.. v 
EQ U 

7 
r . 
.;:, 

CF / P REE NTRANT 
T£ 11P . STG . REE NTRANT 
TA SK EN TRY LOC ATIO N 

AND 
A ND 
AND 
r.lN D 
AN D 

SUSP EtiD S TAC K 
STACK 

S. TACK T:SRST S 
T BEr-iTY 
TBTMS ,- ~.I 

C. \>IV 

9 
• 0 
1 1 
1 2 
13 
14 
15 
16 
1 7 
18 
l 9 
2 0 
2 1 

TI Mr C: OUil TE R CLOCK RE S OL UTION I N 5MS IN C 
T B Tr1 I ti 
TB I S A 
T ... . ~ B 

~· .i. ..:,. 

TBI SX 
TP.I S P 
..,.. ,..., T <"' r"\ ""' 
IL!..:.,.. J'. .J 

T I :1 E r: 0 U r; T E R C L 0 C K :1 I NU T E I N CR E t:1 E tl T S 
A I NT ERRU F T STACK 
B I NTE RRUP T S TAC K 
X INT ERP UPT STAC K 
Dr i P I N T E R R~P T STACK 

TBI O 
T BK I'll 

E QU 
EGIU 
EQ U 
EOU 
EQ U 
EQU 
EOU 
EQU 

RE ENT. S TA CK IN TE RRUP TLS TACK 
BL :< r; LLO C US - 1 0) , ! /0 THR <9 ·-5),I/O ACH4-0) 
TA SK liAf'lE 

T 'D ~ ~ • ,J "" 
1 ~ hi 1L.. 

... " K "·'""' 10 11 -.j 

TB TLC 
Tl>CPTH 
TP.ATS:K 
TB RS£ 

r Q ' ' .. _ u 

E QU 
EQU 
EQU 
EQ!J 
EQ U 

<' \ .-. 
c ~ 

'"' ~. c. .,;. 
2 4 

TASK NAME 
TASK NA1'1E 
1ST LDC. OF TASK ALL OCATAB LE 
BA CI~G ROUND TA S K QUEU E 
TIDE LOC. OF ACT I VAT I NG TA SK 
TASK ERROR CODE 

E J EC 
•••~••• ~ •~•••••••••••••••~•••~*•*••••~•*~• • ~•~• ~• w • •••••*••••••*~ ~ ~ ~·*~ 
!I! 

TA SK STATU$ DESCRIPTI ON <BIT S ET I.JO RD 1) 
,., ,... .., 
~. •"'· ,.-; 

• 
··~Y.~···~~··················· · ········•**-·~~~= ·· .. ~············ .. · ~ *~····~ TB S 15 EQU t ~ IN TERRUPT SUS PE ND 
T BS1 4 EQU 14 T ASK SUS P EN D 
TB S13 EQU ) 3 TAS K ABOR T 
•E-' "" ! • .:. .. J. ..... 

TB S ll 
TB Sl C 
TB$'3 
T B '' 8 . ~· 

TBS7 
TB S 6 
TB S ~ 
TB ~; 4 
T .,.. -:-- .... 

n .. : . .:.· 
... E ..... ..... 
I ·"· C. 
TB S l 
T .BSO 

_ ,... .. 
c.. '-"" tJ 

f: Q :.J 
E QU 
F Q U 
E: &l U 
E::tJU 
[Q IJ 
~f.)!; - -· -
EtJ U 
r ~ L' c. '·"" i 

1':1'11! .. . ~..., 
~f.) l! - .... -

1 1 
1 n 
~ 
8 
7 
6 .. 
··' 

~. 

c. 
• • 
0 

"T' " .. -. , ,., ~ ,, I ... 
' " '~(, .-. r\ I 

T ID E COR£ RES ID ENT 
COR E RES IDE NT TA~K 
F' OF' EGRDUN D TASK 
l AS~~ PROTE CTED 
TA S~ SC HED ULED EY T I~~ DE LAY 
TI ME DELA Y ACTIVE 
TASr: ~l AITHtG TO BE LOA DE D 
TA SK ERROR 
TAS K INTERR UP T EXP ECTE D 
OVERL A 'Y' TA S:i< 
UP D ~ TERMI ~ A TID N ACTI VATE rASK S C H ~ D 
T A ~K SE ARC H-ALL OCA TE D- LOAD FD 

·~~~~~• •• ~ *~•••~••••••••••~•••• w ~ ~~ ~ - ~-· ~ ••~••••~ ~~· ~ ~ w ~ ·•~ • • « • ~ • •~ •• • • 

* 72 !-.~· 
.,... ..... ~ t ... 
' l ' ..) "· DE S C R I P T I D r; _ .. , , I,.. <("'·,... -

\. .r:• I · .!- r • ; 
111"'1r·.r 
i " LJ I<C". I 

?' ":l ~ 
, <J :'W 

7 4 .. ,.. 
' 0 
?8 
.., '3 ; . 
(""'; .~ 
ou 
S1 
"' .-. .:;. ~ 
~ . 
co-. 
ss 
..... ... -
C • C:• r.-. 
0< 
co o ·-· ""' 
C• 0 
'-' ,· .... . , ~ 
92 
1"1 ? ,._, 
94 
95 
96 
"' .., 7 ,. 

99 
l f.iO 
1 0 1 
1 0 2 
1 ..... -· • .. • .,:. 

1 0 4 
1 05 

••• · · -~w ~ ••••~• • •••••••••••• ~ w ~·" -•••-·t.• ~- ·-•w• · ··w~ ··· ~ ·ww•••· ~ · ~ w• w •• M l'l'o , 'I'; ,-.; Y. :... .~ , • • • ;.:: ~ ~ oT o • • • •, , -, ;..: • • Jlllf , , "" ;...- ~ ;~ ,.. Ot , • • ' '• 'T 1"- ~ ,._., :t". • • • ' • ;oF, :V:. :.; ., T r, •' • .J, • ~ .. ¥' ol "T. .,.; ~ 1r. .« • ... • , .. :F. .... ;oil!; • • •• 

~ BI T 15 TASK OPEN ED 
~ B! T 1 4 UN US E D 
* BI T 1 3 OVER LAY L O A~ 
• 2IT 1 2 - TA S K LJAITI NG f OR BA CKG ROUN D r qs~ I /0 T1 COMPi.ETE 
~ TA SK LOCK E D- O~T UNT ! L BG l /0 Ct1r: PLE fC OR BIT 11 
~ IS SET CA LL8 C~ T ~F L E s~ ~; c E A V ~ I L ABL~ ) 
* - .,. T 11 ..,E .- I ..,., ,... ~ TH · .... T ~. ,, "" .-. A T ..... r . , .. •:-- p ,._r r- ,. :-· A ' ' i" ' , ... ""' ' ,_ 
- C• J. I ., U r I 1 t.. .,:. P1 ! r1 1... L U ,.,.,. t' l • .·# I:" ·- r-.. :- H · *=. t ·~ 'I ~"1 • - "'1 ,.. '- C.. " 

.... t' . ... , r~. : 
lf. ALL [] C A '7' I ~~ G T H £· K A G f1 1 I~ . 0 '..·' E F: f'· ! .1) f ~ E : ., ! :: :; r T ..., :~ 

't' EI T 5 : r-; STH·: l;;:: :~ui\:D . 

.. .•. 

B ~ T 

J I 

B ' T . ' 
~ ~ ~ 

C• .l ! 

EJE C 

1 0 
9 

8 

-

TO 6 

BACK G~ O U ND T 
TA SK WA I T I NG 
SCHE DUL I NG. - . ' .. , ' • .... E ~ 1J'1U ..> L' 

..... :/ 

1 : •• 
J:· E r ~, ,' G ' ' ,., T ·- ... E .. "' t ' :~ H ,... r· ' -. ... I •• T r: • ... ... ~ •• 1 1 , • •• L..l ·: _. r.. . , r ~ t 1 • ! 

r ·• W I •• J • .._, A T I D ;:. T 0 C C M f: A \ 1 A : l '' r. i E r 0 P 
• r . ··~ . 

~~--···~ ~- ~·· ~ ·~ **~ · .. ···· * ~ ~~ .. 4 ~ 
"' ., 10 ... "" .. , ~- "" ~ ~ :~· "" 'f> ~ ~ ,.. '" 'f' • "' ~ "" .. "' "" ·.: ' "' "" "' ~ .,., ·;,· .. -!; ~ - ~ .. . . -.; ~ ·" · s . .,... ;:p: ,... • "!I' ... :tilt ...,.. • • ;,r _ . ... ..,. .,. ~ '~"" r ,.. ..... p P' • ~- • • ~ :.:: ,.:; •• 

JO B P R O CES:\0~ LO:..r CO t:.:E ;· .... , . ... ~ E ·- . 
L ·· li H o ·:> 

~ ~ 9 •••• ~~~ ~--~~~~ ~ ~· ~ ••••~••~•• ~ · ~~ • • • ••*•~~ ~~ · ~~ ~•*• ~ r p •• 
LCJ P ~ QU 3 5 0 
VSJ NAM EQU l.GJ P 
VSL CNT E Q U LCJP +4 
V S J C f G E G' 1.' ~. C ,! 1: + :5 
"' -~ 

JCP 
L I 'l:::: 
._!cr. 
r· T •·• .. ' 

F I ., 
BIT 

"'·" ..... ME . _, 
::::C UNT 

F . . ' · G<:-._~-; ... 
.•. • .. 1 
·~. - '· 

4 

- LOAD 
DUMP 
DUMP 

!I '..1 ~~ F' 

.. -· - . '"' __ ..... . .. - -·- ·---·----·- .. . -· --~ - ·- - ·· -· · .. ~- ......... - ·-···· .__ .. .o-~ ·--- -"'-- • •• - • • • 

(I 1 
0 1 
c 1 
i) l ,, . 
u ~ 
. I u ~ 
0 1 
0 1 
0 1 
!'I i 
·-· ~ 
r. • ·' ~ 
0 1 .... ~ 

v .lo 

0 1 
,, 1 ,, . 
('. I . ~ 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
,, 1 v 
" . v l 

0 1 
0 1 ,, . 
i,. 1 

I • i v • 
.-. .c 
,_; 

t ' t t 
... ~ J. 

t s i ., . 
f : .. 
·~· J,_ .-. . .. 
;-, 1 . , 
r. • 
·-· i 
•"• I ,_, J. 

tJ i ... ~ 

.-. f 

._; ... 
0 . 
r: ... 
r. ·-· "-
',J· • .'. 

a 1 . ' i) 

0 .. 
:j 1 
--~ ~ 
•.· l 

'J' .. 
G ! 
.-, i ,_. ... 
,.., . 
•.i J, 

c : 
•) . •. .·• -:_; 

.·. ·-· ... 

.- , t 

'.. ·. ,·. . 
'· 
" .• 
. •· . 
' . J 

.· 
' . 
c ·.. ... 
. ·. •.· \. . ' 
' ' .... ·. 

.· 
•. 
.... '! 

·-· ' ... 
'• ... 
• • z._ 

. .. 
.· 
., .. 

' •. . ·-· ; 

' . • 
.· .. 
.. . ... 
.. .. 

'· . •, 
: 

(• .. 

0 000 1 
00002 
00003 
ODOG4 
00005 
0 00 06 
0 000 7 
000 08 
00009 
000 1 0 
000 11 
000 1 2 
000 1 3 
I"• ... ('\ ~ 4. 
1,1 1,1 I.J J. 

0 0 0 1 6 
0001/ 
()0018 
0 0 0 1 9 
0002(' 
000 2 1 
000 2 2 
0002 3 
00024 
00023 
00026 
" "0 ....... u u c. •1 

00028 
.·, .-. 0 -::i .-. 
;~· ·-· L. :1 

''''0'"'1~ ·-' ,_, .;. ~l 

(l - ~~ :J •J :... l. 
•'• .-. 0 .-. . -. 
.;_; •J .;, ..:: 

fl r; o ~· ···. . . .. ' .;. ·-· 
1-1 r. ·,) '"=' .• , 
~ -..· -..J-·· 
,-. ,-. 0 3 "" ·.· ·-· . ·-· ' I , , ') ,.., , . 
I, l . f I ...,:) ':;• 

l·, l'l ') ~. -~· 
I I .. ) .. 

!. ! .- , !~. .., ·:· . ..~ .. v ._.,._,, 
r. ,· , .~

1 
,.., r . 

1.1 •.• :_ ·' ::0 

.-.. -. .... . .. ··, 
·-· ,_, ,_, "t ..::. 
(; ( I (O 1 <") 
.... ... 'ol .,. •• • 

• ) • A 'I ' I ~ ,. ,., 
·- •. ._. '! ., 
r. ,-, ,..., .• c: 
l..; ,_, l_J • • · ' 

C f!~:j~~ 
'-. ·' ..... . -. 
.... ,•. •• • ;4 .-. 

_; •• c ·-· '+ ·=· 
.... f• ... 1:"' I"' 
·-· •.l '-' ..) -· 

i ! (: ·J 5 I 
• • ••• •·. eo • • 
·-· :_1 ·-· ._: c... 
OG ~: ::. -t 
,-, ;'! :- r:. r:; - - - .... 
·"'••'· l) e' . ·.· ·. ·-· .. : :::· 
1 ... -"'! ,. 5 ·:> . . ' . . ' . . .-. :"• ,-. 5 .... ·-· .. ·-- . 

... ,.. ,., " -~· 
•.•iJ·._•\.• . 1 
,~, ,·, , ·, L A 
•.• •.• ·- 0 • 
. ·, ·, .-. c , J• 
•.: ..... ..., t:~ 

' ' I I I • 
.. , . . 6.., 
-... ·-· ,_ ,. 
.·. .-. .·. ,. ,··· 
••• 1_, I) t:• •:.• 
. . :·· ·-: ,. ·~4 •.· . ' . -:::· .· 

' • • ~. -:o • 
•.· ._; :J •. ! 
. - .~1 .-. -. .. 
1 • • , _ , :..• f •: . 

.-. 1: ( ; ':' : · .... \ . ··' .. '· 

.-. . ,··. -. 4 
o..; :_,l .. ~.·· ... ' .... ~ ... 
-.. ! I •. I 1·• ':.,o 

. ,·, ··: -·~ ·=· . . . ·•. •. . .. . 
.. , .. .... .... ( • 
1_1 I} I} ') j 

... . -, i • .;:. l ·-· •.• -· • .. • .-. .·. ··: -::· :. ·-· ·.· ·,. . ·' '-
, ... . ' ... •" . : ·.• · , .,_ . . . .. . : . . .~ . . ... . 
. . ~ - . 

: •. • • ! ' J 1 

·-· ·-· ·-· ...... ·-· .... .-. .-. .--. . 
• • t • • • .. . ·- ·- . . 

··~···\...JI• . .· •.• ·-· ._ .. 

... •• • • - . ._:: i 

-· -· - -
. . - - . . . . . . . . . _: ·•· . -
"'' ,. .-. ,· 
.1•,1 _1_· ~ 

.- ......... ". · : 
o, • ,• OJ ••' • 

··· :·~ · :· .... •.t •.· ····-'•. · .-, ~ .. -. . ·-, . . . . . ·- . - -· .. . . . .-. {, .· .. ,., .-4 
•_, _, -- . -. . . . . ' ... 
"'· ... , . ' 

.-. .· . ,_: 

·:· ' ,1 
.-.. -, 
v ·; 

.; • ·: j' • ... . .. . . .. 
. ,. . .. 
~ '·' -
i ( r ·:. 

·' . 
. · li ··-· 
•'• : . •' 
' . ' " .~ .f •• 
i , .. , -. 
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. E.2 YDRTEM LISTING PROGRAM PAGE 2 L I S TIHG PAGE ( 548 ) 

. . - •' 

0000~~ , A 
000070 A 
000074 A 
00007~ A 
000076 . A 

000077 A ' 

00030 0 A. 
000300 A 
000 30 1 A 
00 0302 A 
000 303 A 
000 3 04 A 
000 30~ A 
000306 A 
000 307 A 
000310 A 
000311 A 
00031Z A 
000313 A 
00031 4 A 
0 00 3 1:5 A 
000316 A 
000 3 17 A 
!tD 03!0 A 
000330 A 
000;:> 3 4 A 

000341 A 
000342 A 
0 003 4 3 A 
00034-4 A 
00 03 45 ~ 
oo034f. n 
000347 A 
00 03~ 0 A 
000 3!5 1 A 
0003~~ A 
0003~3 A 
0 0 0 354 A 
0003~~ A 
0003!5~ A 

0 003~0 A 
0 00361 A 
0 0 0362 A 
000363 A 

00037~ A 
000 3 7'6 A 
00037 7 A 
0 00 400 A 
000401 A 
000 4 02 A 
0 00403 A 

00 0 410 A 
0 00 4 1 1 A 
00 0 412 A 

00 0413 A 

000414 A 
000415 A 
00 0 4 16 A 

000420 A 
· 000420 A 
000421 A 

106 • 
107 • 
13 3 VSEICl 
110 VSDATE 
1 1 1 V$PLCT 
1 12 V$ EG L! 
11 3 V$CRDM 
114 • 
11 ~ !II 
116 VSJCTM 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EJEC 

• 

LCJP +6 
L CJP +l~ 
LC J P+20 
LCJP +21 
LCJP +22 

LC.JP+23 

!IT 9-S - UNUSED 
BIT 15-10 = BG E~TRA CORE BL OCK S TO ALLDC 
JIC I NTERR UPT ADDRESS TABLE <10 WO RD S > 
.J C P D A T.E R E C Q R D 
PERMINATE LINE COUNT 
JC P LIB KEY AND LU NO. <BA CKGR OUND L IB) 
CARD KEVPUNCH TV P£, 0 = 0 26, l =0 29 
BIT 0 = SY S TEM NOMI NAL KEYPUNCH MOD E . 
BIT 9 = CU RRENT J OB KEYP UNC H MODE. 
TEM P . ST ORAGE rDR /MEM BLOCK 

117 
11 8 
119 
120 

········~·······················································~······ 

01 00106 · · 
01 0010 7 
01 00 1 0-;l 
01 00 11Jj 
0 1 0 '0 11 1 
01 001 1 2 
0 1 0011 3 ' 
01 00114 
0 1 00 11 5 
01 00 1 16 
01 001.17 
0 1 001 18 
01 00119 
01 0012 :) 
01 00 121 
0 1 00 122 
0 1 00 124 

• • 

•••• LOW CORE DESCRIPTION ••• 
121 • 

• • 

122 ··~·····~······························································ 12 4 l C EQU 0300 
1 2~ VS CTL EQ U LC 
126 V$CPL EQ U LC +l 
127 VS CRS EQ U LC +2 
128 VSTB EQU LC+3 
12 9 VS UTB EQ U LC +4 
1 30 VSPTVB EQ U L C +~ 
131 V$ rLR S E QU LC+ 6 
132 VS LR SK EQU LC +7 
133 V$CKPT EQU LC+8 
134 VSOPCL EG.U LC+9 
13~ VSLSAL EQU LC+lO 
13 6 VS LER EQU LC+11 
13 7 VSTJC P EQU LC+12 
138 VSBTB E QU LC + 1 3 
13 3 VSL UP EQU LC~· l4 
140 VSLLUP EQU LC+l:S 
14 1 V$IM [ QU LC +1 6 
14 2 VSM F'M EQ U LC+2 4 
14 3 Vi CA" EOU LC+28 
144 • EQ U LC +32 
145 VSCRDR EQU LC+ 33 
146 VST EGT EQU LC +3 4 
147 V$TM S EOU LC+ 35 
148 VSJMN E~U Lt+ 3 6 
149 VSLUNT EQU LC+ 37 
1 ~ 0 VSDPCF ta u LC+38 
1~1 V$ FG LB EQ U LC+ 39 
1~ 2 VSF RE E EQU , LC+40 
15 3 VSCT MS £QU LC+41 
154 VS SCY £ QU LC+4 2 · 
1~~ V! CK B E QU .. LC+43 
156 VSCRM EQ U LC+ 44 
1 ~ 7 V $ D S T B . l: Q U -. • L C + 4 5 
1~ 8 V$L JT E Qu ·· LC+46 
1~9 • tQ U LC +47 
160 VtCTAD EQ U LC +48 
161 VSS CT L £ QU LC+ 4 9 
162 VSNCTR E CU LC+,O 
~ 6 3 V$P IMN EQU LC+51 
164 ll! 

165 • [ QU 
16 6 ll! EQ U 
167 VSS LFG EQU 
168 VS ER FG EQU 
169 \I$JOP EQU 
17 0 V$LUT 1 E !f U 
17 1 V$LUT2 EQ U 
172 'v'$LUT3 [ QU 
17 3 VSlM IN EQ U 
174 • EQU 
1 7 5 • EQU 
17 6 • 
177 ,. 
178 VSICA 
17 9 V$CK IT 
180 VSJCB 
1S1 ll 
182 ll! 
18 3 V$ 0 C! 
184 ll! 
185 • 
186 ,. 
127 • 
....... ...... 
J. 0 ·=· 'v' ; .B •.,• N 

VSB FC 
V$T FC 
• 

EQU 
EQ.U 
c: r.u 
EOU 
EQU 

r- 1""1. I I 
I!_ '-~ •J 

F.:QU 
EQU 
EQU 
EJ EC 

LC +:59 
LC+ 6 0 
LC+61 
LC+6 2 
L C -~ 6 3 
LC + 64 
LC+6 5 
L C+ 66 
''"' + E ...,. L. ·... . I I 

:... c +6 S .... . ,. , 
_._. 'T C•7 

LC•70 
LC+71 
LC+72 
LC+ .-~3 

LC+7 4 

LC+ 75 

LC+76 
LC+77 
I ~· - ~ L-' .. ; + ,· o 
LC+7 9 

CURRENT TASK TIDB LOCATION 01 001 25 
CURRENT PRIORITY LEVEL 01 00 126 
CURRENT REEN TRANT S TA CK POIN TER 0 1 00 127 
POINTER TO HIGHE S T PRIORIT Y TIDB 01 00 128 
POINTER TO UNUSED TASK TI DB 01 001 2 9 
POIN TE R TO NE XT ENT RY IN REENTRANT S TAC K 01 00130 
FIRST LOC. OF REENTRANT STACK 01 00131 
LAST LOC. OF REE NT RA NT STACK+l 01 00132 
CHECKP OINT FLAG l=O N' O=O f f 01 00 132. 
LOC. Of TI DB FOR DP CO M TASK Ol 00 13 4 
LDC. OF TID B FOR SYST EM SAL TAS K 01 0013 5 
LOC. UF TIDE FOR SYSTEM ER ROR TASK 01 00136 
LOC. OF TIDE FOR JO B CONTR OL PROC ES S OR T RS 0 ~ 0 013 7 
LDC . OF' CU RR ENT ACT IVE BAC KG RO UN D TS K T IDB 01 00 138 
LOG . CF 1ST UNPROTE CTE D ~DRD 01 00139 
LOC. OF LA S T UNPROTE CT ED WORD 01 00 14 0 
INTERRUPT MAS K (8 WOR DS> 01 00 141 
MEMO RY PROTE CT MASK <4 ~O RDS) 0 1 0 0 14 2 
CORE ALLOC AT ION MASK C4 WORDS) 01 0014 3 
UNUS ED 01 00 144 
CORE RE S IDENT DI RECTORY LO CAT ION 01 001 4 5 
~OP OF THREAD OF BG TSK UAIT !NG TO BE ALLO 01 0 014 6 
TI ME OF DA Y IN 5 MI LLIS ECO ND INCREMENTS 0 1 001 47 
TI ME OF D~V IN MINUTE INCRE MENTS 01 0 0148 
RDDR. OF LO GI CAL UNIT NAME TA BLE 01 001 4 9 
OP C'D~1 LOC KOU T FLAG 01 0 0 150 
K~ Y AN D LU NO. F OR FO REGRO UND LIB 0' 0 0151 
F~EE RU NNI NG COUNTER INCR . IN MI CR OSE COND S Cl 00 152 
C(OCK RESOL UT IO N IN 5 MILLI SECO ND l NCR . 01 00153 
CLOCK SELE CTED COU NT VA LUE Cl TO 4 0 9 ~) 01 00 1~ 4 
! ASIC CLOCK INTERRUPT RATE IN M I CR0 3~ C O N D$ 
CL~CK RESOL UTI ON I ~ CR . F OR 1 ~INUT ( . 
! ASE ADDR. fO R DS T BLO CK 
LAST LOCA TION OF tAC KG ROUN~ L I TERAL TABL E 
UN US ED . 
!t=I SE t=I DDR. fO R CONTI<'OL LER A :J DR . TABLE 
CU ~R ENT CONTROL LER IN SCA N 
NO. OF CON TRO LLE RS 
EX TERNAL DE VI CE AD DR ESS TAB LE FOR PI MS 

. (8 WORDS DEFINED I N PIM NO · ORDER ) 
UNIJSED 
UN USED 
SAL TASK BUS Y fLA G 
ER ROR TASK EUSY fL ~G 
JCP OPER ATING F LAG 

1 =BU:SY ' 0 ==NOT BU S'f 
l=B USY , O=NOT EU SY 

START LUN AD DR FO R JC P/ OP COM AS S I Gt:AF;_E 
STAR7 LU~ ADDR FOR UNA SS I GN ABLE 
STAR T LUN ADDR FO R OPCOM A ?~I G NABI.~ 
32767 - C6 00001C5 • VSCT MS)) ·~ l 
UN US ED 

01 001 5~ 
01 0 0 156 
G! 001 57 
iJl 00 15 8 
e 1 
0 1 
0 1 

Of'l1 0:::9 ... "' ...., .. 
001E.O 
0 0 1 61 

o: 0 0162 
01. 00163 
G~ (10 16 4 
0 1 001 6 5 
01 00 16 6 
Ol 00 16 7 
0 1 001 6 8 
f• l O'• l'- '"'., ,} ;_ v ,. ._. .. 
!J l 0017 0 
0 :. n (J<"? < ;J .L t I. 

O i 0017::~ 
O 'J. 0 0 '' 7 '".! .. .L ' ·-

0 ! 0 0 17·1 
UNUSED 01 00175 
UNU SED 0 1 0 01 76 
U NU ~E D 0 1 0 017 7 
I /0 ALGOR I THM Dl 00 17:::: 
CLOC K INT . IN PIM BE FOR E LOC KOUT FLAG . 0 1 00 17 '7 

oo:e u AL L S YS TEM BAC KG ROUN D PROGRA MS AND JC P US £ 01 
THI ~: SYS T EM BUFF'ER TO REA D DIR EG T I'.; ES AN!1 01 OO:t:?. i 
S OURCE RECORD ~ 1 N. 
0 P C D ~1 W I L L R E AD C P E R r~ T 0 R K £ Y -- I N R E tj U r:: $ T i 
I N THIS iU FFER. I F JCP I S SE 'f ND l" ~CTIVE 
AtiD A 1 DIR C:C TI VE !:'; INPUT ED· OPCOM 
~I LL MOVE THE DIR ECT I VE TO VSJ CB BE FORE 
:SCHEDUL I tlG JC F'. 
BOTTOM OF VOR TEX NUCL E US 
TO P OF FG RE S . AREA IB DTr OM OF FG BL K COM M. 
T0° OF FG BLK COM M8tl i TDP OF VOR TE X CDRE . 
UNUSED · 

il 1 0 r. ·• ,-, ···, 
... .. f.J J. .::. • .:·. 

(• i 'J" ., l' .;:. ·:'.o 
~ ~ '•' V ·- ' 
tJ 1 
.... . 
IJ l 

- 0 ... - .. u .i d ~. 

0 ,-, ......... 
'' L O·.J 

O i 0018r~ 
0 1 OOi ;:: ? 
'I ' (I " 4 .-. .-. •.. .l '~' l 0 •:> 

···1 c:r, •qr, 
• .. • • • .L .. • 

. 0 1 
I) 1 

001'::'; 1 . 
00l9Z: 

189 
19 0 
19 1 
192 
19 3 
194 
1'35 
19 6 
197 
1 99 
2 00 

··~~···· ········~··············~-~- · ~ ········ * ·· ~*····· ~~ ~ ···- ~ ~ · ····*· 0 1 
00 • .-. ... 

.l :J ·=· 

..... ,.. c. ll ... 

• 0 1 0 0 1 9 4 
MASK TAB I. E DESCRIPTION 

' ' 
················ · ··············~~~~··········· ·· ~~ ~···· ~ ~· ····· ~ · ~~--~~ MT 
ZERO 
B $ 0 

• 

• 

SET 
':.Qll 
EQU 

0 420 
rn 
wr + 1 

ZERO WOR D 
BI T MASK CONT ENTS OGOOOl 

C1 00195 
c' 1 :)t~ • r .. .... 
' .1 u .1 :;· l j 

0 l. 
0 1 

0019::· 
0019'3 

(; 1 0 .(I 2 !) (! 

0 1 0020: 

• 
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E.2 YORTE~ LIS TI NG V$0 TIME P RO GR At1 PAGE 3 LISTING PA GE ( 5 4 9) 

• t 

0004 22 
00 04 2 3 
0, 0 0 4 24 
0 00 42 5 
00 0426 
000427 
000 4 30 
000 4 31 
000 4 32 
000 4 3 3 
0004:3 4 
o·o o 4 ~ 5 
0 00 4 3E-
0 00 4 3 7 
0 00 44 0 
000 441 
0 00 44 2 
0 00 44 3 
0 00 44 4 
0 00 44 5 
00044 tS 
0 00 44 7 
0 00 4~ 0 
nor• .1. " 1 u .... .,. ...., 

00 0 4 52 
('oft f'0 4 .... uu u .J ~ 

0004 ~4 

00 0 4~ 5 
0004 ~ 6 
000 4~ 7 
000 4 6 0 
0 00 461 
000452 
000463 
000 4 2 1 
00.0422 
OOQ464 
00042 3 
000465 
000 46 6 
0004 6 7 
00042 4 
00047 0 
000471 
00042 1 
Hto464 
0 00 46 7 
0 0047 2 
0 00 47 3 
0 00 47 4 
00047:::; 
00 0 46 3 
~0041 6 
000411 

0 0 0 04 0 
000 0 0 0 
00 006 0 
00 002 0 

0 00 00 0 
,_,.., ,~ r-n 

UU U I.JV ·. 

0 0 0 0 02 

00 000 4 
0 00 0 0 5 
O,..,., ,... " l: 

\..' '·' ,_, u If.;.• 

0 0 0 0 0 7 
00 0 0 1 0 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
H 
A 
A 
A 
~ 

A 

..... 
H 

A 

OOG OJ.l A 
00001 2 A 
0 00 01 :::: A 
OOO C: 1< A 
,.. ·" .... ..... .. c:- A 
·-· t.: ·-· ·-· .' • . _1 

0 00 0 16 A 
0 0 001 ? A 

" n l""t "' ~ · -: 
\.' . ·-· ,_, ""t ,; A 

-·--- ·-- . ... ---

~02 
203 
2 0 4 
2 0 5 
2 06 
2 0 7 
2 0B 
2 09 
21 0 
2 11 
2 12 
21 3 
214 
215 
2.1 6 
2 1 7 
218 
21 9 
22 0 
2 ~ 1· 
22 2 
22 3 
224 
225 
2 2 6 ..... ........ c. c.~ 
22 8 
2 2 9 
2 30 
2 3 1 
':)?..., 
0... -'I C. 

23 3 
23 4 
2 3~ 
23 6 
237 
~"" r-" -·-· ...... .,.. ..... ..,. 
C. .J;t 

24 0 
24 1 
2 42 
~~ 3 
24 4 
245 
2 4E. 
2 4 7 
2 · ~ .... ·~ 

""'' en ..::. .. ) ,, 
251 
2 ~2 
2 53 
2 ~4 
25~ 
2:56 
257 
25 8 ..., ., .... 
-:, .,j :;t 

2 E· 0 
26 1 
263 
2 64 
-.~ r:: c. t;_'t ..J ,..,,. ,. 
c t:• '=' 
<""\ , .. ,.... 

c. t::• •::'• 
~ c. o ....... ~ ..... ... ... c. t' v ........ . 
c;. ,.· .l 

~-.."=' ... ,. ~ 
·=- - ..... "" .. ~ 
..... .., .. 
t::.. I ._1 

-:) .,. b' ... , 
..... .., .,. 
~ , I' 

..... "7 ,.., 
C. / Co 
., .., 9 .:;., ... ,.., .... c. 0 .... 
"""t j""\ I 

.:. •• .1 

282 

2
~ .,. 

0. J 

·=- •:'I t: "· '• .. . ..... ~...., 
r- ·-· _, 
288 
~00:, .... .... ., 
~I"'\,., 

c. =' '·' 
.... Q • c .. .l 

2 '~ 2 -.-. ..-. c. ::"·:.0 
..., Q .~ .:. .. ...,. 
.- , • ~ e . ·. _ .. ·-' 
.... ·~-. :. : ,.., 

298 

BS3 
BS10 
B S 1 1 
BS 12 
B S 13 
B S 1 4 
ES1 5 
BR O 
BRl 
BR2 
BR3 
BR4 
B R5 
:SR6 
:S R? 
:S R ::;: 
ER S: 
... '""" 0 -"' "'-' 
E R 1 1 
T'tr"'llt-.. 

1:• "' 1 c 
E R 1 3 
B F-~ 1 4 
- o · ll:' 4 • . .... l ._, ... ,- .-
11 c.. u 
I H" ,._ ' ~ 
RH ;...i 
0 tiE 
T t-l 0 
... ' ' -· E E 1 n r<. 

FO UR 
F I '•/ E 
<"" T , .. 
.::, J. ,.· •• 

~ •· ' ' EN ~ L 'I 

EI GHT 
N ..... ,_ 

.!.11 C.. 
"T" - ... , 
I C.. I1 

Ul l 
,.... --, ; ·. ' .. ...:. 
T"'t ..... ~ c I' I ,. 

.B 11 1 7 
B f.137 

:Z M7 77 
B~1177 7 

i'! 

EQ U 
EQU 
EQ U 
EQ U 
t-' ~ I f 
c.. ~u 

E QU 
E QU 
EQU 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
E QU 
,... ('\ 'J c.. l.,:.l ' 

EQ U 
E OU 
E o"\ i t 

• .. -.! \.I 

c- .-. u '- " 
E QU 
r Q ' • c. .... 
EQU ,... _,. 
c. ~ ·-· 
E QU 
c- r-.u 
~ ~ 

£ QU 
r"' l""" t l 
c.. ~ L l 

E QU 
t'" ,-. I I 

c.. \.~' 1_ . 

EQU 
EQU ,... ,.. . -. 
c. b! ~· 
E r ll l 

"' u 
E QU 
~ n!! ... o.-.: ._. 
,... ..... o I 

c. \X ' .J 

EQ U .-., .. 
.:., _. u 
~ ... u 
c. '"' 
C"' n 1 1 
,_ <W< ._. 

,.... ...... I I c. ...... ;..: 
o-Mo•~ 

c. 1~· ·~ 

E QU 
E Q ~J 

E CJU 
"" '"' U "· "'"' 

• 

H T +2 ,, ... . ... 
r1 ·; v 
~1T+ 4 

~1 T + 5 
... 1 .,. + ,. 
I' I ' I'.:• 

N T+ 7 
r1T+ 8 
M T ··:· 'J 
t'lT + 10 
PH + 1 1 
~1T + 1 2 
r·1"'!" +13 
~~ T + t ·,r-,• 
NT+ 15 
~1 T + 1 6 
MT + 1 7 
NT ..,l S 
,,. ... + ' Q 
o I t "' _. 

~n + 20 
MT+ 21 
MT+ 22 
~n + 2 3 
MT +24 
t'1T +25 
MT+2 E. 
...... + ~ .. 
t ' i I t:. I 

~~ T + 2 S 
NT + 2 9 
M -r • - . n nt ,..;, u 
., T >. "' 1 I I 0 .._t 

..,.T . ..... ,.., 
I 7 .;. C,. 

MT +3 3 
M T -~3 4 

M ... + ~ . ... I .,:. .._t 

M .... .. ! T 1 
M .,.. .:.. ·~ 
r ' ' L.. 
-T ' ..-,,. 
j fj i T ·=• ~ 
~' T .. ;. :::: 
:!\'! - . 1.. ·-:· .,. I • . . ·-• , 
1.• .,. l- ..-, ,.... ., , . . ;. o 

MT +3 3 
fij ..,.. .... . •1 
II I ' ..,. 

~ .,. ·~o l'il'":"''-'r 
.. .,.+ •'1 I ll ..,.. 

:'\f -r .1. ~ 
I f l • ,. 

_ ... + .... 6 
I t I ~ 

•r,I T , • . ~ ..... 
1 1 ' -.J :' 

1., .,.. ... 4 -:) 
I I • L.. 

,. .. T• ·""' i ' i I '":'" ~ ..:0 

r•1T +44 
MT+ 4 5 

MT +46 
Ml+ 47 

:I 

0 0 000 2 
00 00 04 
0 0 0 0 10 
0 00020 
0 000 4 0 
000 1 00 
00020 0 
') 00 400 
0 0 1000 
0 020 00 
00 400 0 
0 1 0 0 00 
0 20 000 
0 4 0 000 

01 0000 0 
BI T MASK CO NTENTS 0 1 7 77 76 

0 17 77 75 

SET AL L BIT S 
LEFT · HALF ~JORD 

RIGHT HA L F ~J O R D 
CONTA IN S tlUMBER 
CO NTA I NS NUMBER 
COtiTA IN S ~WMFER 
COrHAir!S tlUMBER 
CON TAI NS NU!·lBER 
COtlT A I ~l ~ NL:MP.ER 

f',f I I M '1"'1 r- ~ 
11 :J ri Jj L".. " "' 

0 1 - --:-- 7? ,,, o.J 

0 177 767 
0 177757 
0 1 77 7 :37 
0 1776 77 
0 
) 1 -"'j .., ..... -., t. l' l ..:.• / t 

0 17E-777 
0 1 """::• C' .. ~.. .., ...., 

( ._, ( ;.. ,. 
017 377 7 
0 lE ... ..,~ ~ ,, ,. ,. ~ 

r_l • c- -; -,. ....., -? 
I -..J tt~ 

0 1 '::.~7 777 

0 0777 7 7 

MA S K 0 17740 0 
MA S K 0 :37 7 

1 
2 
3 
4 
5 
6 
7 CO~HA H iS 

CONT AI NS 
CON TAI NS 
CO NTAI NS 
B p tiAS K 

N U !·1.B E R 8 
!"lU MBE R 9 

E 'I· T 
B I T 
EIT 
BIT 
BIT 
BIT 
BI T 
BIT 
BI T 

n ASK 
rH:; S K 
~lA $K 
fj~ A SK 
l'1ASI< 
NASK 
t'l A S K 
i'l AS~~ 
f•1A S K 

tlU l'l B E R 1 0 
WC RD 0 0 0 0 1 
• t nnn ..... ..., ~ ~ 
~lORD 
!JU R D ,, ..,,-.n 
..... u J'( • .i.J 

1-lORD 
!~OR D 
WOf': D 
WORD 
WORD 

00 003 
00 0 0 7 
0 0 0 1 7 
00 0 87 
0 00 77 
001 7 7 
0 03 7 7 
0 0 - ., -, 

/ t' t ' 

01 77 ? 

BI T TEST BI T DESIGNATIO N "'"""' ..... w. ~ 

!l!!l!~!l!!l!!l!ll!l!~!l!······~ .. !l!············ * ·~·~···~ ~*~ •*• ** * ~•: !l!!l!~!l!~~~ ~!l!!l!!l!!l!~ ~ ~ ~!l!!l!!l!* 
R ~ O EQU 0 4 0 ET JUM PS WHE N A REGISTER I~ 0 
RA l E QU 0 0 0 BT JU MPS ~ H E N A REGI S TER I S 1 
REC E QU OGO BT JU MPS WHEN B REGIST ER I S 0 
RBI E ~~ 0 20 BT JU MP S WHE N B R EG: ~: TE R I S 1 
-···----- - --·-· • -- • ••-•••••••-- •w•• ••·-- •• -••• •·-·~·-•-- ••••-••• - •••••• ..., .T ...... . ~ ,;. ~ ;,.; . 11. ,'1, ,'<', ;Y. ...... W. ,., , •, ,'f', ,<1•. • , ~ W. W , ,-.t ,.; ,_ :.0: • 1r. ....,- :'« ;'!\. • ~; ."i". ;,.; :T. :.\ ~V. ;v. ,\'; .~. ~'¥". .... ;or; :..; ;t.; ~ .~ N ; , '0'; i'F. • ,, rli •'•'- ;'It", ,,.. •• · . 1'; ;.-~ ;oill: -"• , 9'> ;¥. ; +\ N ; ~ ,.._ , 'i'; .. , 

'"' .... 

'!:' ~ .., •. 
~ . 

L• 1 

B2 ........ 
~;, .:. 
~. 

D "t 
- c-
.r; ·-· ... .. 
J:O 0 ...... , 
.t:• •' 
·~r. 

J:· ·=· 

..... ' G ..... J. 

;:; j l 
'C• -4 · : · 
o,,• : . L , ,., .. .-, 
~· L .;. 

B1 4 
-.:o• c.. . ~ _, 

,.. .. ,... 
I M C. 

,- ""' o I 
C' . ...... o...J 

EQU 
.-- .-.. .. c. I~ .,., 

,... Q' I 
c. ·-
EQU 
r ,.... o 1 
~- ·~· L J 
,.- r oll 

t:.. 1.....: u 
E C! U 
EOU 
EQ U 
EQU 
r. ~ . J 
t:.. !.,:~ u 
.-r. •• c.. •:·: ._: 
E QU 
EQU 

'"' ' T z.. CHEC KED 

c 

4 

<:> .. 
;_ () 
1 1 
l ~-. ,:. 
" ~-
l ·=· 

E ~~ ~ C 

7- ~ ~~-- ~ ~~ ·-··· ~-~· ·~··············~-·~··*·~··· · ·~· ~ ··· ·~--~···-~·~~··· 
DEVICE A ~ D FU NCTIO N COD ES 

~ •• •••• • • •••••• ••~ •••Jillf • •JI•Jillf••••••••••••••••••• w ••• • -- •~ ••-•·~w ~- •••= •• ' . ........ , - - ,_ - · - ,...,, ;,... ~ Ali; ~ ;v. ~. • ;,.-; iiA .._ . .... ~ :111: :.; ,.; ~ w; ;.,: ;Jill", ;JIIr; .,.~~; 7F ;w; ~ Jill.; ~ ;.- "- ;'lr. ~ H' ,.., ;.., ;-.: i'li"> ,_.,, ;:Ill'; :II'; y, ,-.; ..ov. ._ ;., ·• · :;p; • •• ,.., •"'• ;-"" ...,. M ,\', ~ • 

~~ • • RE ~ L T I PlE CLOCK ~* ~ 
CL OCK EQU 0 4 7 DEVI CE NUMBER 0 4 7 

--- --- ---·L-0 ... ·- 00- .. .. .. - .. --~-------- a . . . 

0 1 .-. . v ~ 
(J 1 
0 .1 
r. 1 
·-· u 1 
r. . 
1,1 l 
.-. 1 
·-· .. , 1 
' 0 i 
•' . 1_1 ~ 

0 i 
;--. . ,_, ,_ 
,, . 
... 1 

0 ! 
I) 1 
0 1 
D 1 
• • 1 ._. ... 
0 1 
0 1 
(i 1 
.·. ... 
•J J. 
.. , i 
'•' A 

.·": ~ ~ ,\ 

•' . 1,1 1 
··I .. 
'" ' ~-: t 

·-· l 
"' . , .. 
(: 1 
.· . 
·- j. .·. . 
u i 

0 1 
,., 1: ., . 
l'o '! 
l j j. 

!'t '! ,_,_ "' 
:_·1 • 

" .~ . 
'.! 1 
I'; .. 
'J l 
·. . 
'"' ... 
."!: t 
1) .i. 
>) • 
' · ' .1. .... . 
t...; •• 
.-. ~ 
iJ 

~ 1 
-~ -
r. • 
... j. 

G 1 

c• • ._: .i. 

n ' .,.~ ' 
.... 4 

o..: -
i) • 
... . 
'" . 
!,l ! 
1"1 • 
1_1 1 

0 i 
• • • ;_; i 

.... " ... .-, ; 
v • 

(. l ,, ,_, ... 
(! 1 

,;-, •I · .. • . 
.-, 
• 

• .· , I •.· ~ 

'., "' ;_· 1 

,) ... 
.-. ·-· .. 
' . f ,I ... 

.-. 
~ ._. 
... '! .. -
•. . 
•. .•. . . . -,. . .. . .. 

00 2 0 4 
00205 
0 02 06 
0020 1" 
fr l-1 .... fl :::: . c. . • 
0 0 2 0 '3 
.-. fl ·=· 1 f• v • '- -

(! (1~:: 1 1 
n n -:· 1 .... - • ~ c. 
00 2 1 3 
f• l-1 -:. 1 ... .. .... t 

0 02 15 
00216 
(11)21 1 
002 1 8 
(1 (12t 9 
00 2 20 
0 0221 
0 02 22 

ro,., ,"""'''' 
IJ l.f C. C:. o • 

0 'j .-. .-, •""• . -:.. .::. ~· 
0 .-• .-. .... ~. 

·-· ~' ~:. c. :' .... ... .-. ........ ~ 
·-· v c. .;., • .. · 
U- (j · :· -. i 

.... .__j .. 

0 r1 "=' ·-:· :-v ..... ._. -

0 "":' ?"':' u .... ... ,., 
nr•'?? ..... 
'·' '•' '-'*'' 
r , .-, •"'• ,- , If..:' 
•J •J c. .;;, ._1 

~- 'I .-, ,..., E 
!) l. .:-. -~ ) 
1'"1 ( I -::- ·") ';' 
OJ O,O I.- ._, o 

.... n .-, "'• .. , 
l,._i ' · ' .:. ~:· ·:.• 

t'l ( . '.:" ' ';} q 
•. ·,1 ... ... , ... 

( E ;'J '.) 1 •'• 
·- !.J ·- ... , 
••• .-• .-, ·i . 
i.J o_l 1::. "or 1 

-~ ... ·~ ..... 1 

'J ~-· c. ""'! 1,., 

t; .. , ? ..1 --· .. . - ., 
••• . - . . - . 4 .. ;,. ..... :.~ ... , 
..... , .. -. 4 .. 
IJ o, l 11.-:. _1 

. . , ,·, ·, e 
0) IJ C . ..J o.,• 

.-, r1 ·? r: • 
v •. .._ .._1 J 
.. n ..-. ··- .. , u '·' L:. .. ·1 .: 
... ......... (!" •"' • 
I I I I ' ' ' ' , ·· '- '-''•• 
r: f'l .-. c'!' ": 
,_: I, .:.. -~ I f 

!"• , •, ·=· c: . .; ·.· .... ' .. ... • .. 
.-. r o -.t""'• 
1, 1 1,1 &.:, " I ( 

1-. 1·, :· 5 ·=· ....... ~ ..... v 
•' t •'J ••• t:: ••• 
;J •. • c. ..J :• 
.- . i'o ..... .. - r· 
v •.• ·::. I".:.' ·' 
,-, ... ·:· .:-: ; 
·~ .... .__ , - - . 0 

.-. ,·. -. .. . . 
'-• i} ,:- • • • • 
f'o ~·, ,. ., ,. •" 

L~ '.' t.: 1""1 ' • • 

1
., ,.. ,., ,• ·:· 
•' .... ... .. ::;.. .... 
,., .· .... , .... . 
;_. t l ~- ~-· 1:,. 
1'\ ••• .-, ~.. , • • 

:_I '· ' • :. · ~" •: .• 

( ', .·. . •, - --. .. 
, ; i,l .: (

0 

' · · 

, .. , .. ' . . . ..,. . 
... i .. C.? · 
""·•'J •"J7 •: ., .,_ , ... 
.·, (' ·-· 7 .'i ·-· . ' " .... 
"' ' • . ...._ •• c: 
•) •.· .:: ·" .. · 
. . ,., ..... -
·' . t: , 
,. . . -; .... 
-' ! ,~. I' .• 

, • I , ,. o 

·•. .I • ,. . . . . . .... ...... ·-· •.· . . . . . . . 
• • •• • .., • • .• 1 

•• • f_ • • _,. • 

:", .. . .' ·; :· : .. 
~ '·' ... • .. • ... 

• • ~ f • r· : · ·::· ··. • 
• .. • . .' ·- · ! • • .. • .. • ., . t_. .! 

j; • ... 

• ·- -
• • • , . > . . .. 

' • . 
-~· .~ 
~ 

. -. ·. 
•.' 
.... 
: ·' 
' . ... 

.--. ... . . -.. 
I ,I 1.1 c. <• '•o 
·~ · - .-, C• r.· 
, •. IJ L. ..... . : 
.... .·. . ..... ;:. :: · .. · . . .._ .. . . . 
·. ··• r . .. . ·.• t:. .:• . 

··I t• ._:, .; • • : • 
·-· .J '- ·-· ·' ... ... •, ,., ... 
U '·' L, .--. 1. • 

.......-. ·-;:1 { ... '"' ·- . . 

.·, ••• • - . •':.! ••• 
:..,. ·•· , ;. . •: . 
0 .~ -~. 9 .:~ 
.... ... -.. ·~· ·.r u · .. t., 
. • r, ._, .-. I:' 
t ' •. : ·= 7', • 

1
-J .·, ........ ""1 

•.! ~: ,. ,· 
• . . . ... , .-. •"' 
: . ' :. : . .. ' 



· - · -· · ~· -

• • . ,.,.t • 
t· . . •..-• . .. . . . . . 

. . 

-.. 

£.2 VORT£~ LISTING 

' . 

000000 
0 00001 
0000 02 
0000 03 
0 00004 
00 000~ 
00 0006 
000007 
0000 1 0 
0000 1 1 
0000 1 2 
0000 1 3 
0000 14 
0000 1 5 
0000 16 
000017 
0000 20 
0000 21 
000022 
000023 
0000 24 
0000 25 
0000 26 
0000 27 
0 0 0 0 30 
00003 1 
0000 32 
0000 33 
0000 34 
::! 00035 
000036 
0000 37 
0000 4 0 
0000 41 

0 0 07 4 7 A 
0001 4 7 ,A 

0000 44 A 
0 00040 A 
000041 A 
000042 A 
000043 A 
000040 A 
0 0 0 0 4 0 .A 
0000 4 0 A 
000040 A 

000444 A 
000244 A 

ooo:o 45 A 
000;745 A 
000645 A 
000045 A 
000145 A 
000245 A 
000345 A 

00 0001 A 
00CI002 A 

0 00 0 60 A 
000 020 A 

299 • 
300 DI~CLK 
301 ENACLK 
303 :.. 
30 4 :..lf.lf.ll 

305 APIM 
306 PIM1 
307 PIM2 
308 PIM3 
309 PI114 
310 PIM5 

: 311 PIM6 
312 PIM7 
3 13 PIMS 
3 14 :« 
3 1 5 D I s·p I M 
316 ENAP JM 
"1'"'" ~~--' ...;, 0 

319 t1P 
320 DI SMP 
3 21 E ~lAMP 
322 11F't1R O 
323 ~1PMR 1 
324 ~1PMR2 
32 5 MPN R3 
326 
327 !If 
3 2 8 :.. 
329 "' 
330 • 
331 lf. 
") ,.~ ~ -
...;J "'-1 '- ·""'· 

333 ~ DR 
334 lf. 
33:i ll! 

336 lP. 

337 X 
338 B 
33 'J 
3 4 0 
3 41 
3 42 
3 4 3 
3 44 
? 4• .... ~ 

BTBO 
BTBl 

346 

347 

348 

34'3 

3 ~0 
3 :5 1 

.... ., .... 
.,.) .J C. 

353 

354 
355 

356 

357 
3 58 
3 59 
3 6C 
3 6 1 

362 
3 r ..., 

0 -:J 

36 4 
3 65 
366 
'367 

OTIME 

. . 

368 OTM.£11D 

- ~ · ·- ·· - ..... ...... . 

EQU 
EQU 

p II'! 
EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
EQU 
EQU 
EQU 

OlOO +CLOCK 
OlOO +CLOCK 

0 44 
0 40 
0 41 
0 42 
0 43 
0 4 0 
C4 0 
0 4 0 
0 4 0 

EQU 04 0 0+APIM 
E QU 0 200 +APIM 

MEMORY PR OTECT 
EQU 0 45 
EQU 07 0 0+ MP 
EQU 0 600 +MP 
EQU OOOO+MP 
EQU 0100 +MP 
EQU 0200 +MP 
EQU 03 00+MP 
C" ' .... c L.,,ji:.. 

TIM E 

;TIME• TIM E Dr DAY . 

;TII'IE 

EQU 
EQU 
EXT 
EXT 

. ; 

E X"T 
EQU 
EQU 
NAME 
EIJ U 
BT 

BT 

BT 

.JA Z 

.. ·• B .:.u 
JAP 

LDA 
CAL L 

T A ~< 
SU BI 

. " .... ,J ,... , 

LD B 
LDA 
<- ·r A .,, 
LDA 
CAL L 

SUB 
JAP 

ADD 
TXE 
NU L 
<:'T "' _,, ., 
JMP 

1 
2 
OCOU ttT 
OSER R 
OSC LR 
0 60 
0 20 
OT!I'IE 
!!<! 

RTBOtOD£YD11 

.B TB1~4tODEVUP 

I<TEO+S,CJDAIE 

UTDS PY 

t I '·l E 
QNUt1E 

TWO 
0 tiU 11 

2 4 

0 ~ .. ' ME 11 IJ 

\.'SOC B 
:. ' B 
0 ' B 
TWO 
•• ,.' UI1 
·- · 1 

OT!:S l+l 
Ci tiUME 

DTDS:1+ 1 

C~ :::l$ 1+1 

V$TI1 tl 
., ... ~ L"' u ~ 1_, 1'\ 

000000 R 
006460 A 
0002:57 R 
0 06424 A 
000174 R 
006470 A 
00010! R 
001010 A 
000042 R 
1 4046:i A 
001 0 02 P. 
000 6 06 R 
010 4 22 A 
0020 00 A 
000 ~55 R 
0 0 50 1 4 A 
00614 0 A 
000 0 30 A 
001 1) 02 A 
0 00 6 06 R 
020413 A 
016001 A 
05600C A 
010 4 22 A 
002000 A 
000~55 R 
1 44012 A 
001002 A 
000606 R 
124007 A 
0 0~042 A 
164005 A 
060344 A 
001000 A 
000000 E 
000042 R 
020344 A 
00 61 7C A 

3 69 OT-DSPY EQU ~ 
000 042 
0000 43 
000 044 .0 00074 A 
00004~ 030413 A 
0000 4 6 06~000 A 
0000 4 7 002000 A 
o ·a n o ~ o o o o 4 1 3 R 
OOOO::il 00!)021 A 
0000 52 l14 0C6 A ,.,,..,., .... ... _ 
UU'-1 \J..,J ..;t 

0000 54 
000055 
QG00 ~ 6 

C~40 ' 2 :.t 
015000 A 
r.oz oo o ~) 

' 0 00 41 3 ~ 

370 
3 71 OTDSl 

372 ... - .... 
~ /...) 

374 

3 7 5 
3 76 
3 77 
378 
-79 .. :. (' 

LD B 
DIV I 

I I1 " c.- I •" 

ST B 
C ,, ' L 

H <-

TB A 
uRA 

LilA 
::ALL 

-

•.; s 0 C B 
n • ' I_; .. ;-.. 

[
OT ~ ,., 

J .i. • ' ,... 

DT D$2+ 1 
r . -.. · -T..,.~+ ""' 
Ll ;.'~.,) r c:. 
0 , X 
~; B T A 

. . . 

PRDGRAt·i PAGE 4 LI STING PA GE < 

DI SABL E CLOCK 
ENABLE CLOCK 

AL L PI MS DEVICE NUMBER 

DE VIC E ADDRESS 045 
DI S ABLE MEMORY PROTE CT 
ENABLE MEMOR Y PR OTECT 
SELE CT MA SK REGI STER 0 
SELECT MA SK REGISTER 1 
SE LE CT MASK RE GI STER 2 
SELECT MA SK REGISTE R 3 

TO Er!TER TIM E 

TO DISPLAY TI M£ 

B REGd~IT=O 
B REG, BIT =1 

P~ OCE SS TIME REQUEST 

EN TE ~ WITH A= NO. CF CHAR AC TERS . 

A=O ~EAN S TD DISP LAY TIME 
ER RO R . 

CONVERT HO URS TO BIN ARY 

RET UR N A= BINARY 

GTR THAN 24 

STORE MINUTES IN TOP OF BU FFE R 
NO~J Gf: T ~1I ~UT ES 

A• ~1 Itl. 

GT R THAti ~9 

B= HD URS 
=60 
B= TI ME IH MINU TE S 
CLEA R BUFFE R AND EXIT 

ENTER FOR DISPLAY TIME REQUE ~ T 
GET CURRENT T IME. 
B= HC~RS , A~ MINUT E$ . 

SAVE 
CONVE RT BI NAR Y TO ASCII 

S ET BI.A NK ! F ONL Y 1 DIG I T 
<'I>_,.~ ........ ... - -~ ...... , ..,.~ ... E .·, c.• ti J. t1'-'tC'. ·> ..... , , t J.. n 

GE• HOUR S 
CO~lVER T TO i'1:SC II 

550 ) 

!If !IE !If 

0 1 
0 ~ 
0 1 
0 1 
0 1 
0 1 
LJ 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 11 
0.1 
0 ! 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
... 1 .. 
(I 1 
r• ~ 
~' J,. 

0 1 
(l 1 
0 1 
c 1 
0 1 
(I 1 
(I 1 
0 1 
0 1 
0 1 
n 1 
u -.. , . 
•.,• J. 

0 1 
0 1 
0 1 ,-. . 
·J ' 
r. I - .. 
() 1 
0 1 
0 1 
c 1 

0 1 

n t 
" ·' 

:: 1 
0: 

0 1 
:} 1 

0 1 
0 1 

0 t 

0 1 
e 1 
0 1 
(• 1 
•J -

0 1 

.. , . 
~· 4 
r· . 
J ·' 

0 1 
" . 
·-· 4 
n : .... 
(. ' ; .•. 
0 1 

.... 1 
i) •• . , . 
.J J 

(\ ' .... 

00299 
00300 
0030 1 
00303 
0030 4 
00305 
00306 
00307 
00308 
00309 
003 10 
003 11 
00312 
00313 
00314 
003 i5 
003 1 6 
0(1 .... . .... 

.;. .1. 0 

003 1 9 
003 2 0 
0032 1 
003 22 
0 03;~ :3 
00~:24 
0 U• ·~· •::) 5 ._. ~. 
00 32E· 
00327 
00328 
0 0 ·-:• ':> g .._, ~ -
00330 
00 331 
0 t't -"':• .., ·::-

.... ·~ ._, L-

00 333 
00 ~-:, A 

......, v -.· 

(I (1. ':• ·:· () . ~ ·-· ,_. ·-· 
(I 0 ·:o ·:0 q 

- · •J ••• 

(•')'>4 f• ·-· ... 
0034t 
00342 
00~:4 3 

oo::::44 
00 .0:•4"' 

.._;) ·-' 
00346 

~·!)3 4 7 

00348 

0 0 3 49 

0 ........ c f ' V -:J...J) 

0035 1 

0 0 35~ 
L"l iJ ' J t= ·j 
'~ ...... ..... 
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0 00062 
0 0 0063 
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0000 66 
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000070 
~) 0007 1 

00007 2 
00007 3 

00007 4 
000075 
000076 
00::1077 
000100 

0 0 010 1 
000102 
000103 
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00010 ::0 
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000107 
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0 (10112 
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0001 14 
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1 1 7 
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00C l30 
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000 
JOO 
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1.1 '.1 \I 
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1 32 
1 33 
·~ 4 L ,:.. 

I)(IIJ 137 
c. ·~· I~ : 4 0 
OOC' l4 1 
l j ( (! 1 4 2 
000143 
(1 0(1 ! 4 4 
:) !J C :45 
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0061 1 \J 
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054012 
00601 0 
00007 0 
00 ~ 002 
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00100 ~ 
0001.24 
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0 01 002 
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00200 0 
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001004 
00 0151 
005002 
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00 1 0 1 6 
00060E. 
001461) 
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A 
A 
A 
A 
A 
R 
A 
A 
R 

A 
R 
A 
A 
R 
~~ 

A 
A 
~l 
A 
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A 
A 

A 
A 

A 
A 
A 
A 
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A 
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A 

A 
A 
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A 
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A 

000146 OOOC2 :::: 
.-,n, ... 1 ,.. '? 
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1

•
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•. 
·• 

. ·-· 

,., 
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383 

DT DSc 

386 DTDCB 

,..,~ .. 
.,:. ~; ,. 
"08 ...... .... 
389 _..,,..,0 
~::> 

39 1 
392 
"':'f"''l~ 
~~ ..... 
-:· 0 4 
.... J 

OTDISP 

3 '35 • 
396 • 
3 ':J 7 ~ 
-. n~ :1M 
..,:.?o ~ 

rBA 
ORAl 

<:' T A .... . 
LDA I 

T .. ,... L . J:J 

.j f!i p 

DAT A 
EQU 
DATA 
.DATA 
DATA 
T'o ...... T A 
..L: ~ 1 

DATA 
EJEC 

:l AT E 

01 3 0 2 60 

:J TDI SP +l 
OTDCB 

OF'!'1S G 

E., OTDISP-1,0 

• • 

. .,. . 
' 

' H H ' 
' I· • r.• ' . ' . 
• H • 
' R ~ ' 

3~9 ll! 
40 0 • 

; DAT Esl't t1/DD/YY 

4 0 l 
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4 n.., ........ 
An A 
LfU"T 

··• n -: ..,. '-' _. 
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·1- 0 7 
408 
4 0 9 

410 
411 
4 ·~ ~ .::. 

41 3 

41 4 
415 

4 16 
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4 ·~ 

l. -=· 
4 19 
42 0 ,, ...... 
"tC.~ 

A ~~ 
.. t c. c. 
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426 
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~ T H 
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r ' In 0 LT . .> 

JAP 

r- -.' c. ~~ ·.) 
LD A 
LDB 
4 I ~ I 
'- '- ,( L. 

STA 
L DA 
CAL L 

SUB I 
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l ' ·:=nc ~ ........ ~ 

r. " • 
~I 11 i, 
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PROGR AM PAGE 5 LI~TING PA GE ( 

S ET AS CII 00 IF' HOUR 0 

DCB o:l DDR . 

OU TP UT N:SG AND EXIT 

DCB 5 WORDS+PRINT CONTR OL WORD 

PRINT CONTRDI-=BLANK,PR IN T 
Tlt1E DISPLA Y M8G 

T HHM~1 HRS 

Dt'IL'( 

PROCESS DATE REQUEST. 
EriT[R WITH A= NUMB ER OF 
ERROR , TOO MAWf 

DIGI TS 

RET URN A=EINAF:Y 
INIT !"LAG fOR AMERIC~N DATE - MM/DD/YY 

JUMP IF MONTH fiR ST 

,...K,..C" .... t_ ;-.. 

ERROR 
If T H A i'l 3 1 D AYS 

SET FL RG TO Dr::NOTE DAYS f IR S T- DD / IH-1 /'r' Y 

CO:-{V ERT DAY TO 

C HE CK TO SEE If 

OK 

CHECK 
ERROl': 

TO SEE IF 
(EDATE=l) 

EltiA RI' 

Hl BOUNDS 

DATE FLAG 

FOR 

"ET .:0. • 

ERRO R- OUT RANGE FOR· DAY S 

GET 

... E., 

. .) ' 

'r' EAR 

DAT E T '' lll '/~DATE 

A"C II CHARACTERS 

11DNTH S 

551 ) 

E. 

E. 

l
~. .. 
·' .l 
~ . 
v • 

(i 1 
c 1 

0 1 

; I ; 
... , J,. ... . 
'•' .L 
... 4 
\.1 ..:. 

0 i 
~i i 
(I i 
~· . v • 

n f! -:• C• 1·, .... '"'' ·-· ....... • 

U• u· ·: · ::.- ·=-.... ,_, 1 •• 

G ,.,-,o ··\ 
ll .. : • ~· ..• 

•• , L.' ,., ,., ,.. 
I_ I .._:, V "'I' 

~. L·, ,.., r. I:" 
IJI.,:iy .• , 

' 

... t": ·-=· .;, {:._ ., ... ·-· ·-· -· 

I' 'J .-, ~ ..... 
J • .,:. ·~ t' 

1·, l.l ·: · 0 .:;. 
.I ..... 0 ._ .. 

·' l.l -':· 0::• ·::r '··· ...... ._. ·" 
~· r'l ·:· Q ,, 
.} ..... • .· '·' 
0 Lt :.:: 9 t 

'

·, (I ·:· .:::; ·-· 
-' '- · -''-

oo:=:93 
0:)89 -: 

Ct i •·· ,., ·:. U t= 
... , .I. .... · ' ..... 7 ..:l 

0 • 
j, 

t: ~ -. 
., I 

•• • . -. . 
I • I i. 

.·. ~ 
•.! .L 

.-. .. 
·-
.... . .... . 
' · . ;,.: ... 
" . 
'··' . 
f : •; 

' 

, .. , ,., ;-o, ,-, r 
1.,.1 •. • ..:· =' ~ 
')0397 
') ,.! -":• .-. ":• 

. • •.J :? '·. 

0 .............. .... 
....... , 7 :' 

0040•:: 
0 0 4 0 1 
~r •• • ro•""\ 
IJ .... .. ... •. • .:: 
r• ,.,. ·1 ( 'I ·• • 1; ,.J ..,. .... ;_, 
.-. .-. •• • •• , ,<f 

i_l •• ~ ·- ' ~ 

(, r, _.1 'I c;: ·-· .... .,. ... .... 
(I f). ,-1 ( I ··.: '"" .... ...,. .... . .. • 
(· r~ .. .,_ c• 7 
._1 ·-' ..,. \.I .. 
t ' l t! :::: ( I ·:~ 
,_, " .. ') +.1 

.... ;... ~· .-! ..... 
;; i.i , , . • _, : ' 

.... , -.: ~ * 'li -.; ~· ·~ ~ c. ... . . ...... .. ...... .. . 

" . -· . 
• 

;; ... 

.-. .-. .. . .... .. Ut.•. : 
n ·: ,_... .. ::. .., ... . . .. 

_, ~ ~ :... »: ...... ')A.' r. • ., c .-......... . ·r. • .- ' · .... . 

(I 't ... , .-. ,'I ~ r::. 
.,; ... v v ...,. ._, 

E ,...: _...: ... l" :fl('f 1/' -~~ • c. "' " ·' · ,. . . . . . ' ·· 

F.: • 

J:" 
~ . 

" . 
" .. ' 
" -. ·_, 
~ ., . 
• 

J 

..... -. ,~ .-. 
_.; • • 1.-!' • • ... ,., .. . 
:J~J ' - · . · 

""• .... . .., .... 
:J ; -i· '- ·-· 
.... ,• . ... ..... 4 

i} ""'' ~ c. •. 
r_ ...... ... -.~ u ;_: ._ ....... 

:'· ;1·";.· :..· ·: 
J ..... -.. "- -' .-. ,·, ~ -. .; 

._: .... ._ ,;: ' ""i 

.-• •• • ' • Jj. . .. ~..: ..... :....: .. c. .r.:-. . ... -.,.;-~..-;: 

.-. . 
··' 
' . .; 

·, 

. . · 

" • ~ tl .. 

:.) ~ 

..... ~ 

• .. • .1 

.-, ~ 

.. • -=-

-. . 
·-' .:. 

• . . ~ -
,. •• ... .• 

0 ~ 
" . ·-•• t -. 
~! 1 
.-. 
1.' l. 

.-. -! 

·. ; 

·.· .. 

.') . .. .\ .. . 

• 

:~ .. 
• 

,·, , ·, . I .-, .-
1) !_! .. t ~ ~:. 

:) ·:: '; ::: .:= 
,·.-. .. -.. . 
• . . 'T ~ .. '· 

' .. : ! • ! .... - · ! • ·-· ... . ..... · . 
,·J l't ::" •j • 
. , . T ·J "' 

,·, 1" 1 , i :• - , 
•J o..• -r . • 

r. •"'! .1 .... , • 
••• ••• "'1- '•-' ... 
• ., . • 1 r , · 1.: :.,I ,_ •• • .• , 
. . -! •• • • ~ • • ! • . . ·~· - · .. 
- 1"1 •• • ·-
·.- o.l I ,' ~ . - -. . . .~ . . . ·-· · ' . -· · --' 

... .... .• ~ ... ·-· ... ~ .. •.· 
,., _.. ... ... f 

• .. t ' · ' ..... • !. 
r ! I"'! • • •• , ~· l,;v ., ., . ., 

.... .-. ... ... --. 
;_. 1) ': -~ 
.... ·, .. .. . 
•: 1..' ~~- . ..... 

""· ~·· .-~ ;'• .... 
' · o..J - ,' •, 

.-·. ··~ .·· ~ ·-· . ., -· , .. . . .-, ... ... -. ·.. '.· . . . ' . 

. ·, . . . ·" .. . ..... _, o. : ..... •• 

ro. , · , ' ' ,• r ·- ... ' .... 

.-. "' •• t:. . 
.. .... ~ ,.. ._1 •. 

·· t : .-tt= · . . . ._. 

. ... ... _ ..... . ..... -... ----------...... _.~ ... ... .. _ .. ·-· ·----· -.. --·-·-·-·--···- -·· . .._ . -··--· ~-- .. ~ ··-··-· ....... -- .... ---··-·-----..· -··- ·· ·- -- . -.. -· - ·----- .. -·· --· . 



- . -
-·~'P . ~~.f~ . 

.. ' ' ' , I 

. . .. • .. 0. • • -

E.2 VORTEX LISTING 

454 .. 
4::i::i • 
456 IP. 
4 57 .. 
4 58 • 
4 59 DSDVD N 
4 60 ODEVUP 
461 
4 62 
46 3 
4 64 

Y$DT I t1E 

' 
ODEVUP 

;nEVUP,DE VIC £ NAME 

EQU 
··- ....... u c..~ 

LD B 
S TB 
SUP. 
J AriZ 

0 

B$:1~ 
ODEV99 
T WO 
OD EV 2 

V ............. .;.u c... .D 

• 

PROGRAM PAGE 6 LI S TitiG PAGE < 

PRO~ ES S DEVICE UP REQUEST 

SET DEVUP INDICATOR 

- . . 

552) 

0 1 
0 1 
0 ! 
(I 1 
0 1 
0 '1 
0 1 
0 1 
(I 1 
0 1 
" . '-' . 

00 454 
00455 
0 0 45 6 
00 45.7 
00458 
00459 
00 46 0 
30 46 1 
00462 
00 4E. :3 
00 464 

0 00 174 
0 0017::; 
000 17 6 
000 177 
000 2 00 
000 201 
000 202 
000 203 
000 204 
300 205 
000 2 06 
""0 "'07 

000000 A 
000 174 R 
0204 40 A 
0640 6 0 A 
1 40422 A 
0010 1 6 A 
0002 0 5 R 
030 41 3 A 
0060 1 0 A 
13026 0 A 
05500 1 A 
0 0 6 5 0 6 A. 
000500 R 
0 01 0 1 0 A 
000250 R 
005012 A 
014 043 A 
0 0100 4 A 
000237 R 
005021 A 
03 040 0 A 
135001 A 
1~ 046 3 A 
0 0101 0 A 
0 0 0253 R 
030401 A 
07 4 0 0 3 A 
035 000 A 

46:5 
4 66 

LJlX 
LDA I 0 1302 60 ASSUME 00 FOR LAS T 2 CHAR . DF DEYICE NAME 

0 1 0 046 S 
0.1 0 0 4 6 6 

._..., .. ,._ 
0002 1 0 
0 00211 
1)002 1 2 
0 0021 3 
000214 
C002 15 
0 00 216 
0 00217 
1)0 0 2 20 
00022 1 
000222 
000223 
:3 00224 
000225 
o'"\,4"'o l'll -. ..... 6 
UUIJC.C: 

Q00227 
0 00230 
0002 3 1 
00023 2 
0 00233 
0 00 234 
0 (1 02 3:5 
0 00 23 6 
0 00237 
00024 0 
0 00 241 
:) 00 24 2 
'J00 2 43 
000 244 
000 24 :5 
00 0 24 6 
000 24 7 
0 002:i 0 
C00 2:i1 
0 0 02 ~ 2 
0 00253 
000254 
0 0 0 2 !5:5 
0 0 0256 

00 02 ~ 7 
0 0 0260 
0002 61 

00026 2 
000263 
000264 
0 0026:5 
000 2 66 
000 267 
o·o o 270 
000 271 
0 00 2 7 2 
000 2 73 
000 274 
000 27 5 
000276 

. .... 

... ,.. ,. ()'"'' u u . ..J c. .L. 

0061 3 ~ A 
000401 A 
1::i 0 46 3 A 
001 010 A 
0002::;3 R 
00 ~ 344 A 
001046 A 
0002 26 R 
01035 5 A 
005322 A 
160464 A 
016 000 A 
11044 0 A 

::l 
A 
A 
E 
A 

134011 
05600 0 
001000 
000170 
01042 3 
00 1 00 0 
000000 E 
0104 66 A 
001000 A 
000252 
000000 

E 
A 

0002!57 R 
00 5 00 2 8 
00 1 000 A 
000175 R 

000000 A 
07 4 021 A 
,.. ........ ........ - A 
U..:;tV'"-t~ ~~ . 

00 5 0 1 2 A 
A 

00::1001 
00 444 4 A 
12401 5 p 
0 ~4014 A 
0 ~ - ~ 4A 

'·' ·-· ..;.; ..,. 
00l.0 4 0 
0003 04 

A 
A 
R 

46 ? STA 
4 6 ~ ODEV2 JSR 

. 4 69 

4 70 
4 71 
4 72 

4 7':) . " 
4 74 
4 7 5 
4 76 
4 77 

4 78 
4 79 
4 80 
A ,._ 0 
"'t' C J. 

4 82 ODE V4 

4 83 
48 4 

4 ...... O.J 

4 86 

J AZ 

TAB 
LDA 
JA N 

TBA 
L D >~ 
ERA 
At! A 
JAZ 

L D~< 
S TX 
L D ;< 
TBA 
::RA E 

~NA 
JAZ 

D >~R 
JX NZ 

487 DDEV6 LDA 
4 83 DBR 
4 89 MUL 
4 90 LDA 
4 31 !JRA 
49 2 
4 9 3 
4"3 4 

ER A 
STA 
Ji'lP 

49::; ODEV10 LDA 
4 96 J r1 P 

497 ODE\112 LDA" 
4 98 J MP 

49 '3 ODEV99 DATA 
500 E~IE C 
501 .. 

nn EVDn 

1 ' X 
Otl S RC H,B 

DDEV 10 

ODEV99 
DDE'v' 6 

VSLU T1 
1 , X 
RHW 
DDSV 12 

'v' $LUT2 
DDEV 4+1 
0 , X 

'-/ SL UT2 'X 

R HW 
On ... "1 .... t.. -,1 c. 

ODE\1 4 - 1 

\I $D S TB 

Tt-:RE E 
lJSDV DN'B 
BS 1 ~ · 
O.!)E V 9 9 
I:SDVD N,B 
o sr~ LR 

F OUR 
o~:ER R 

<~ T ' -' 
..;:-. 1 t\ 

:::~ER R 

0 . 

502 :« 
503 • 
504 * 
505 • 
506 • 

;DEVDn,D EV I CE NAME 

507 
5 08 
509 
51 0 

.. 
ODEVDN EQU 

TZ B 
JMP 

EJEC 

ODTJ 

DDEVUP +l 

ERROR. NOT I N DST TAEL E 

SKIP DC AN D SYS TEM DEVICE CHECK 

OC DEV I CE. I:: RROR, 

S TA RT ADDR FOR UNA SSI GMA ELE BLOC K 

NO. OF ENT RI ES IIi BLOCK 
DST EN TRY NO. 
'./ SLUT 2 CON TEi'lT 

ERRO P. 

DO N~X T lr NOT DO N ~ 

B= DS T ENTR Y ADDR. 

S ET UP 
O=DE VD I'h 1000 0 0=DEV UP 

SET OC0 4 

OUTP UT OC 0 6 MSG. · 

DE VI CE UP /DOW N I NDIC ATOR. 

DE VICE DOWN PR OCE SS OR. 
SET DEV I CE DO WN IN ~IC ATDR 
COMMON P ROCESS IN G. 

511 
512 • 
513 ll! 
514 ll! 
5 1 5 lf. 
51 6 ll! 
51 7 ll! 
51 8 .. 
519 .. 

POS ITIVE DE CIM AL 4-EIT BCD TO BI NARY CON VER S ION. 

~2 0 
5 21 
5 22 .. '"' '"' •..J C:. oj 

cr . .., 4 
..JC. .. '"' . 
...JC..J 

"' ~6 ...JC. . 

~2 7 

529 
5 30 
531 
532 

ll! 

DDTB 

ODTB A 

EN TER ~ITH DECIMAL BCD INT EGERt00 00 ·-9 9 9 9 IN A 

E )-:l T ~I TH BINARY IN A• X REG, I S UNCHANGE.IJ. 

ENTR 
"T" -:> ,, 

L """ 1.!"' 
TAB 
... ~~ 
.:>I H 

TZA 
LL RL 
A t:D 
STA 
DXR 

I ,, ~ 

....J '" ""' 

ODTBB+l 

onn:c 
4 
fJ i iTB C 
DD ~BC 

OI: TB B 

=4 tL OOP COUNT 

NOW ECD 

ALL DIGITS DON E 

REG. 

01 00467 
01 00 46 8 

01 004 6 9 

01 00 47 0 
01 (10 471 
01 0 0472 

01 00473 
C1 00474 
01 00475 
:)1 004 7 6 
01 00477 

0 j_ 

() 1 
0 1 
') . 
' 1 

0 1 

tl 1 
0 1 

00478 
OO A-, g ... ' -
00480 
004 81 
oo .:~ sc 

0048<-

ryl 00485 
r .... --. "' "' .., - ~ ~- ~ r- • c : .. · ~ ...,. ..... ltf. :r- . . : :.; 

~ ~. 
f; 1 
0 l 
- . IJ ... 
;... . - . 
.... ' .... ... 

(!0 48 8 
~i (J48 9 

O::J 4 90 
.-. ,-. 4 Ct -t 
.... ..... J .a. 

O'J 492 
C (! .·1 •:i -r 

-.,. ,.J•.J 

C: :~ G ;) .; ·:;r -~ 
0: C0 49 ::i 

:11 0 0 4 96 
O i 0 0 4':} 7 

' · 1 ' -•• 
01 ,j[l499 

no o··""o" 1_11 V~• •J 
•" • • 1'\ I'~ r:: r. • 
... : u ·-· ·-· ._, !. 

0 1 o o::;o;:~ 
.., 1 ., 
!) 1 
1-. • 
" . 
0 1 
•. 1 
-·· ; .J • 
.... .. 
·-· :. 
:: 1 
J 1 

0 1 

.-. -· -

fl 1 ·- ~. 

'l • 
·- J. r. 1 
OJ 

n • 
'-' ! 
.... ' •• • 

- ~. 1 ., 

' • . ._, . 
ll 1 
" . u .l 

:·· 1 '-' 
1! .• 

' . 
~. ~ .... "' 
0 1 

0 .- c- ~-- ---. "' ._; . ; -~·· 
~I n C" r'• " 
'J \.1 ·-· .... .. f 
r. '' c: .-. ::-· 
.JV·..JV ~ 

- ;• ;:::; !I ,. 
U\.1~ ... ·•.· 
0 ··· :("! ' ·' . .. ' . . ..• :" 

I)" (• C:: !"'! •. • .. · ... • ·- -

0051. ;~ 
0 05 1 :?. 
i\"C" i .._, 1.1 ._1 ..... 4 

1) .-,.:- ·c: 
IJ ._l J. .J 

Q ,, .-. 1, .... 
.... -· lo. · " 

005 ~ 8 
0 U• c:- 1 -:; 

._1 "' -

0 0 5 2 0 
0 

,., ~ ........ 
IJ .J Cl 

0 .... -J, ..._ 
~o,' ;:r ._ C 

c, (I c:- ':> .-. 
1.J ·- ' ! .. ::.· 

r) 1-. c- ~- -· ·' ··-· c . .. ,. 
00 "'"''~ __ , .. ·~ 
,.. ('• c:- ·:· c 
... •J ·-' t.... •J 

O ... ,c:-~ •. ..... c. ... 
0 l-1 c: ·::> "' ..... '- ' J 

O nc-~9 (.1 · -' c. 
0 (I r:- '"I ·-' .• ~· ... 
00531 
Ol'""" ~ I ._ f .;. ~ 

• 
• 



. . 
~ . .. -· , . ... . 

. ' . . 

E.2 VORTE X LI S TIN G 

·-

;)00 277 
00030 0 
0 0 0301 
0 003 02 

00424 2 
1 -.A Q"-. c. .... l u ~· 

00 4 241 
001000 

0003 03 000267 
C nn ? n4 .... v....,u 

000 30~ 

000306 
00 0307 
0003 1 0 

00 031 1 
000 312 
000 313 
0003 14 
0 0 0 31 5 
0003 16 
0003 17 

000 320 
0003 21 
..., nn? 2~ ....... .... ._, .._ 

!)0 0 3 2 3 
'J0 0324 
.. 0 0 ~ ~J •J L ..J " 0"""' ___ ,. 
·~: ... ..; .;,. .:. OJ 

!J0 0 3 2 7 
Oo n "" "" O _, ... .... ..... 
00 0 3 31 
ilfl ~"""""'' • • ... ...,. ..., L.. 

0003 3 3 
00 0 3 34 
"'"" n - - a:o ' ) V \,I .,:1 .;t J 

0 0 03 36 
0003 37 
0 0 0 3 4 0 
00:) 3 4 1 
0003 42 
~ " " ""' ......... v '--' '·' .:,. ..,. .;, 
00 034 4 
::tG03 4~ ,, ... ,.., ~ ... ... 
• • .. 1.,1 ..j "1- I:· 

O -- ---U U .5'f ."' 

') 00352 
uoo:;:53 
.~ i'"t f"'t ..... 1:' ... -• •Ju ..;._ . .... 
0 0 0 3 55 
U"' •"'o ~. .-. t:' ,;• 

.,.l.,i' .j.,j C• 

:)00 ... ... ..., 
• .;. ._1 f'o 

O:J03 60 

On- ... ~ ... ..... b 0..1 ..;. ..,: 

00 0304 
001 000 
1QQ "::'C::-
.t. .... f..""' ._ 
ooo oco 

oon oo o 
• sn4 """' .6. .... 0 .,:. 

054052 
044060 
0 0 60 1 7 
000311 
05405 2 
00032 0 
07 4 0 4 7 
0 340 :s o 
0 3:500 0 
0 2~0 0 0 
OG:5t21 
0~ 5000 

00~0 01 

OO·t47 7 
007401 
co 1(104 
Oon ~-.c· - ..::· ..:· ·-' 
00 7'40 0 
0 " _.. n ,., 0 

l 0 !~' v 
03 4 03 €. 
no •n" o ·~· ... .• ..., 
"'"0 '"',. _' !.) v ..;,. :.~ .:. 
!)010 0 1 
00 .... ...., ... , 

I) .::,. ~ r;. 
.... ,... .. ..... 1:' ,.. 
v '--' "'t c. ..... 'J 

00100 0 
000 3·4 7 
"'0...,4"1 .... .... u. 

<t • ... ,. , ..... c:' 
l .L "t \.\ .:. ._1 

001001 
000354 

,... . 4- ~. ' •Jl · !Jc. b 
.•• u~· -. .... ro .- . ;.; ~ ... : u .:.. 
n- .. "' • r:u b "t u .1 ...... 

00100 :} 
,.. n r. - . ,. • n '"" ,.., .., ,. ""? 
• .. • 4,.1 ,_, .j 0 I. •.• '·' ·-· ..:;t Q •• 

n...,"'""" .!" 2 " 0''"'0' 1)..,1 1.1,..:. 0 \.1 1 !. 1.1 ~ 

00 026 3 000 3S ::: f\,.,,.. .... ,. ,4 

... , \ ' '-' • .;o C• "'t 

0 0 0 3 65 
0 00366 
00 11 367 

A 
A 
A 

• •• 

"' A 
R 
A 

A 
A 
A 
~~ 

i=l 
R 

~ 

"· A 
A 
A 
p 
I? 
A 
R 
"' .-
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A .... ... 
A 
R 

l"'l,.. ~ ..... ~o ('\.~ ... --~ r"'' 
•.• t. '·' .;. ,.- ~ '-' l' '-' .;:.. b r r:. 
l!IJC 371 
0 ~ r, ...., -,. ~ 

.. . 0; : • r' .:. 

(' ~:).., .,. .., 
.! , .._, 

""' ("> n -. ...,. ,... '·' '·' ·~' :.· ~- ~ 
n ""'""~-"":' C' 
·.: ... , 'J .:..• r ..., 
Ol>03 76 

0 0 1 0 0 0 A 
""n ..... ~ .. '-' Ll .• .j r .., 
n n l"' -.. -,. 
,_. l ' '-' .;.. ( ~ 

f.l O lOOC 
000 320 
""O r, ,.. .... U ~I I 1..,1 ~-· • 

GOOO t: iJ 

A 
~. ·•. 

.. """' .... .,J ,:, .:;. 

53 4 
535 ...... ,. 
...J .. ') c 

5 3 9 
c: • ., .... ...... ... u 

CDTBB 

OD TBC 

~5 4 1 ~ 
rr .. ~ • ._, ... ~ "" ... -.... .... ..,. ~ 
5 4 4 . A ... 
...) .... ..... 
~ 4 6 
54 7 
~48 

...... 

..,) .. J .1 

~ 

~ 
;r. 
't! 

l!!!r.'ll! . 
'« 

~ .. 
~ 

CO' e- "'"' :..: -· ._) ..:. ...... 
55 3 
C' .. .. 
,._1 .J .... 

~ 5 5 
55 E. 
557 .. ., .. 
... • .... •o 

'*' ''"". ..... ~ ... 

"' ·-
"' -. 

s~.9 • 
S E-0 ~ .. .- . 
-' O J 

=s s2 
5 6 3 
5 E. 4 
!5 6 ~ 

:5 6 6 
:5 6 7 
:5 6 3 
:5 63 
:570 
:5 71 
~ 72 
:5 73 
:574 
~ 7~ 

:57 6 .. .,.., ·-' ,. ,. 
~ 7 8 

... 0 ... 
·- v .. 
~ 8 1 
5 S2 

5 8 3 

.. 8 .• 

..,) ... 
5 8 5 

:386 
S o:>..., ._, . 
"' 3 " ..,) 0 

589 

5 '30 
"' 0 • ..J :>l 

5 '32 
5'33 
5 ,-. A 

::;> ~ 

59 5 

5 96 

597 .. ,,.. 
....) ':7 C o 

599 
600 

601 

.......... 
Q ' · ' c. 
.. (I -. 

: 0 .;.. 

:::JS TBT 
:J ST BA 

OL DE A 

OBY TA 

CBYT B 

OBYTG 

OB YTC 

OB YTD 

O:BYT f 

OLD.BT 

60 4 os·-n:x: 

- (l -t o ·' ,•' 

. ' ... 0 J. l_l 

... .. 

YtCT II'lE PRO GRAM PAGE LISTIHG PAGE < 553 ) 

i...R L A 
ADD 
LRL A 
J ~i p 

IT'I V T 
~ ~ .... \ 

DATA 
~ tr·· r: 
~ ._, r.:.. ... 

"" ' D ... T IJ4- J b ' 

OI:TEC 
1 
ODT BA 

ODTB 

OSTBT 

RESTOR E v ,, 

RETURN 

LO AD/S TORE 1 CHARACTER IN BU F F ER S UBROUTINE . 

E tlT E R 

ENT ER 

ENTR 
A N A 
STA 
If'lR 
LD AE 

S T ~~ 
EQU 
S T ~< 
L D ~< 
I D v - " 
LDP. 
! NC R 
STA 
I h' ~ 

i "' f'\. 
TZ:A 
Ll RL 
~a~ 
·~ r 
JAr~ 

ROf 
LDA 
I D v ~ ,., 

4 v .... 
..J n C.. 

J []F' 

LRL A 
J i'i P 

SOF 

ORA 
JDF 

LRL A 
STA 
LDA 
T :? E: 
<'T~ 

-~ I D 

j 1·1 p 

j ... ~ u r 

' n ' A L. I'<L. 

MiA 
T A E. 
L D ;< I 

J r·i P 

J H P 

DAT A 

0 U T , . . ' ... 
i · .. 1 I 

VIA J MPM 
DATA 

IJLDBT 
LOCAT I Ct·i 

( TO LO AD 
OF BUFF ER 

A CHAR . ) 
ADDR ~ '=' ... FOR CHAR N/ N+1 

SW IT CI1 
E>< IT WITH A REG= 

BUFFER 
ASCII CHARA CTER B 
A:D RE SS IN CREMENTED 

RE G. X= U NL:Hf~NGED 
TO f'l O(T CHAR • 

JMP ~~ 
! I ATA 

A REG 

OSTBT (TO S TORE 
LOCATION OF 2UFFER 

- ASC II CHARACTEI'~ 

A C HA I': . ) 
A!IDR • 2 ,BIT 0 =0 

BIT .... - 1 ,_, ""'" 

TO :S TORr 
r · •. , ., .,.. 
t.. "" - f WITH Ad; DE STROYED . X .... r-,... 

"· c.. ll 
I t " ' I" I I ,.. .... . - ,.. D 
~· 11 ._. n t -i 11 u c. ' • 

!H137? 
D'f:',' T >~ + 1 
0 T'o \ J T \,/ 

D I I n 

O'S TE:T 

OL Dl::T .. 
OE'rTF + l 
OLD BT 
0 J 1 
(l ' 1 
021 
0 ' 1 ounn 
.., , ...- . 
OBYT A 

0 !' 2 
DBYTX 
Of.YTC 

Of. 'I' T B 

,.. 
0 

OBYT B+ l 

LHW 
r 1 'r"\ \ J T \,' + 1 
UC.• il f\ 

O:E:YTG 

8 
0 ' 2 
DB VTX +l 

0 or, "" T X ~ I I 

OB 'r'T f 

0 B 'tT D 

8 
rn1 3 7? 

:!!- 1 
:"' LiJ EA 

0 ' 0 

ROUT I ti E 

ENTER HERE TO STO RE ~ BY TE 
~ X T RA C T BYTE TO S T DR~ 

S ET 
:S ET 

FLAG TO S TORE 
RE TURN ADDR . 

C ~ A R . 

NOW CO MMON P ROCE SS itiG 
SAVE X 
CALL SEQ ADD R 
GET LDC OF B ~ fFE R ADD R. 
NOW BUFfER ADDR * 2 f OR CHAR 
TBA IAR 
I NCREMENT BUFFER ADDR FOR N~ X T 
r; 0 ~-~ R E T U R li A D D R 

S ET 
N!::G 

FOR CH AR N+l 
I F C H A F.: rH 1 

RES ET FOR CHA R t'i 
GET ~lORD 
L Df~ D /ST ORE I NDIC ATOR 
J r1 P I F L 0 A D B ';'T E 

J MP I F LO W ORD ER BYTE . 

HIGH GRD ER BYT E . 

I?E S: E T Lml ORDER SW I T CH 

SET I:'r'TE 
JU t·lF' I F' 

I N 
' 0 • ' ..... w 

ROTATE B'.'TE 
::>TOR E: B~'TE 

RE SET 

.JM p FOR 

11nr. D 
~~ 1..1 r:. 
ORD ER 

BYTE 

EXTRACT BY TE 
E XIT iHTH BYTE I ti 

EXI T 

HIGH 

F LAG . 

A,B 

.,.. .... 
I '-' LOA D BYTE 

0 ,., Jl ,... <'• 
i'C, c. "' 

F "'· ., r·· ~. ~ .' 'I 

CHA R I'! 
CHAR t'l+ l 

N / ~-:+ 1 

CHA R. 

BYTE 

FL AG 
E. 

E . 

0 1 
0 1 
0 1 

00 ~34 
0 0 5 3 5 
n o r: -:.;, ):II .J ....., .,J 

0 ,., C' ' · ..., 
v ._•~. · 

01. 005 3:3 

G l 0053 9 

01 005 4 0 
,, 1 
"' 0 1 

.-. <! 
v ! 

0 i 
0 1 
' · 1 v 
(I ! 
o"'' 4 , .. 
0 1 
U., ' 

" 

0 0 541 
0 '54 ··, u ..... .:. 
() (1 54 :~ 

0 ,,.. C" A .1 
1,.1 ..... ~ ~ 

0(!5 4 5 
0 0 5 4 £ 
005 4 1 
005 4 8 
0 0 54 '3 
r. .. c:- ,- n 
- •.1 ·-· ..J . 
U• u· "" ' " l ..,) .:::; ' 

, ·• '( ,•, ,·1 r~ eo- .-. 
·- · t ,_, \. ·-· .. ) .;. 
( I .: 
·-· J. 

r . • 
• .. • J. 
., . 
... J. 
.-. . 
.._; J. 

.-. . ,_. J. 

.-. ; 
v • 

.·• ' ,. . 
1 .. 1 " 
.... J,. 

.·. : 
•.· .a. 

,... ' ,. L 

(I i .... ~ 

~ . 
'-• J. 

'"! ~ --. . 
·-,•, I ... ; .. 

... ... 
• .... • 0 

r. * _, !. 

r, 1 

. ·. ~ ._. 

r. • 
:. • ! 

• ' 
·' -L: : 
"' . 
.• L 

e 1 

"' •• . -
~· 1 

• 
r.o .1. 

l-. ,-. .,. ~ 4 
• l..• ·-' ..... 

(\ •• • C' c::' r., 
') .._, .. J ·-· ·
~ t'o r::' C' .~ 

!J '·' ·- · .j .:.,. 
n .-, c c: ~ 
U L• ·- ' ..J , • 
., ,•, C" r::' .- .. 
.... ;_, ..... J •J 
~ ,.., I:' r: Q 
,_, ·-· ._1 ·-· •• 

00 ::.60 
i • L-1 t:: ~ .. .... ._ • ...., J. 

,., "' c.: ... . .. , 
; .. · '· ' _t b ,. 
D t: r...: ~ 0 

._, '•-' \.J . .... 

n •-,e: i!· ·· 
.... .... ·- · ' :> -
r, ,•,c,.·~ ·J 
l_l !.,i ._: ,·· • 

Tfl r~~ 7t 
OJ t.f ._j o' J. 

...... , C" , ~ ·. 
i.) ,,.. ._: ( c. 

r. ••• c:.· .., /' 
;_, .... ._1 ,. r:·· 
,.. . .-. ~~: ~ ·.., 

1_1 ' ·0 .... (0 ' 

. - . o"'o C": ·; o' o 

·-· 1_1 ·-· ( -~ 
r. ~·o r • no•o 

'-' ••• ··-' C; '-' 

1- • • - . c· , ... , • 
•. I >_i • ,I '- ' J 

f'! o'o 1::' • .. • ..., 

o,,l '·' ·-· v ·~~ 
r · (I e .::r ·•· 
.) ;,.; .. ) '-' .... • 

Of l-1 ~ 0 c-: 
o... . .._ ... ~ -· 

........ r:: - • •• 
l.) '·' ·-

0 

0 ":• 

r· "' eo n ,., 
· ' 1_1 ·-· o:. ·:· 

·,:0 .,;-: :;· .t: :! : ~ ..... ""' ~~ L.. • • • • ... • • ... • •• • • 

.. ' 
o, i 

,- . .. . . ,-. , -
(: '" 

• - . # 

•. 1 

,, .: 

" l ' . .. ! 

0 1 
r. ' -· . 

" . .. 1 

. ~. ·. , .. 
' . ·- -

··~ .: 
· -· j. 

•
·-_; -! ... 
.·· 
.-. ·- .• ... ; 

·-· 

,., .·. •::- ... . ·. 
'.• •.1 ._1 ~;oo L• 

n fi ~ t ~~ • - . ... " . 
'). .-1 ·~ ,., • •• 
I I, _1 ;, !" , 

r , ' ' t:." ,-.. ' 
!.) 'J ·- · :- .. 

lj(:~; .. 1 ... 
. • ,•, o: o "'• L 
.... , ·. 1 .._1 - J 

;· o o"'o C" ,..,. • 
'-' ·-· . ·' _ ... ... _. 
( t f"'l ;..; '~I / . - ~ 

,.... ... ,..;:- ,-.., .... 
t.) ,_. ... ' -, :· 

f .. -1 c ';) ,··. _, '· ,_. ·- :4 
"'l ··· rr. ._, '· r::· u o,, 
O n,~. o •, - -
IJ
. ,., .. • ,., .• .. 

. r.) ,~ .. . 

,-. ,., .· l-1 ·:. .. l .,.t;j ... 

"" ,·, .. n . '-' ... b .... .... , 
(', ..... :; ,-, ":J' 
... ··' ._., v • . 

,., ' I . . ('o ••• v "- C" ,1 • 

.·,.·,.:ro7 
•• • ... •.J •J f' 

,., .. . .... . ' 
l_j ' - f~ ... , ::, . 
.-. ., .~ •1 . ' . . . . . ·.· '·' '... . . -
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E.2 YOR TEX LISTIHG 

000377 R 
00037 7 054004 A, 

61 1 • 
612 lf. 
, . .. "' w: O J. ..:> ,.... 

6 14 ~ 
.. .; 1 e,; Mt 
~ .£. - ..... 

6 1 6 • 
)f. .:: 1 .., v ,. 

618 
6 1 ·;; lf. 
620 
621 
_.. ......... 
l:iC.L:. 
~~..., 
f.J ~ -....J 

' .-,A oc-. , ........ 
O C. ..J . 

' 

Y.$DT I ME PROGRAM PAGE LI ST ING PAGE ( 

' 

OPMSG IS CALL ED TO OUTPUT A MES SAGE TO THE OPCOM DE \I I CE. 
FOR ONE MESSAGE OU TPUT 

ENTE R VIA JM P OPMS G ~,.liT H THE A REG = DCB ADDRESS . 
£ :..: 0. 

OPMSG I,.II LL CALL 
DPCOM BUFF'E R, 

EXIT UPON 
V$ 0PBF. 

RET URN FROM V$I OC AND UPON CLEAR 

FOR MU LTI PLE ME SSA GES 
EHTER VIA JSR 

WITH A 
.... _ ... ,;,..._ .. 

AND RET URN TO CAL LCR 
OP~1SG , B 

= DCB ADDR. 

FO L L Dl~ t NG EACH 

. -...., .... 
b-=.b OUTM SG 

EQU 
S TA 
WRIT[ 

!I' 

OUTMSG+4 
ll!,l.o.o 

A= DCB ADD R 
WAITtWRI TE •LUN=OC 

000 400 
000 401 
00040 2 
8 00403 
000 4 04 
000 4 0 :5 
0 00 4 06 
000 407 
000 410 
000 411 
C00 412 

0 00413 
1:00 414 
000 4~:5 
('')0 416 
000 417 
000 420 
000 4~1 
000 422 
0004 23 
8004 24 
0004 25 
000 426 
COC427 
000 430 
00043 1 
0('0 4 3 2 
000 433 
000 4 3 4 
OOC'43 :i 
00043 6 
000437 
000 440 
000 441 
0 00 44 2 
0004 4 3 
000444 
000 445 
000446 
'!00 447 
0 0 0 4 50 
0004 51 
0 00452 
0 00453 
0 00 454 

000 455 
000 456 
000457 

000 460 
000 461 
000 462 
000463 
1)"0046 4 
000 46:5 
000 4 6 E· 
000467 
000470 

000.4 71 

. ... . 

C0' 6~ 0:i A; 
0 0 0 4 0 4 A·; 
10 0 000 ~ : 

o o·o 4 o 1 A 
000400 R 
000000 A 
OOOOCO A 
001020 A 
00024 7 ( 
00670E. A 
000000 A 

000 00 0 A 
0?403:i A 
00'501 2 A 
005001 A 
00 6 11 0 ~ 
001 7!50 A 
004 0 !5 0 A 
06400:i A 
0 0 5 0 1 2 A 
OO:SCIO l A 
006170 A 
000144 A 
006 030 A 
0004 2 :-" R 
OO:i064 A 
0050 1 2 H 
00 ~ 001 A 
1 70 4 71 A 
(10 4 0 ~ 0 A 
00 ::'1 032 ;:; 
0 0:1 04 1 A 
00 101 0 A 
00046 0 R 
15046 2 A 
0010 1 6 A 
000455 R 
01 4 02 7 A 
005051 A 
03 4 027 A 
005062 A 
006030 A 
000 4 51 R 
00100 0 A 
100 41 3 R 

01 4 021 A 
001000 A 
000446 ;;: 

00 44~ 0 
00 1016 
000471 
0 044~ 0 
1140 1 0 
00:50 1 2 A 
0 14007 () 

A 
A 

.~ ... 

GO 1000 
000 45 1 

i.l 400 2 

::! 
R 

A 

627 

629 
630 ~ ,.. .... . -
Q ..:> ~ "' 
632 ~ 

633 :« 
.... -.. . c .; . ..,. 
635 )f. 

6 :36 !f. 
6 ..... ~ 

.;,r 

638 

640 
- 4 1 b ~ 

642 
643 
644 
' A " 0 ... ,. ..... 

646 
"'4"' C• ' 

648 
6 Aq 

"'~' ~ 

c-:n ,_,, .._,v 

651 
652 
65 3 
654 

"" "'"" C• J ._1 

o::: c;6 ,_, ..., 
.... C"' ..., 
C• ,J ~ 

6:=8 
5 5 9 
660 
66 1 

r:.F .. ·:· .•• - v 

664 
66. 5 

!". 6 6 

!II! 

DBTC 

667 DBT D 
L C. o'"\ 
C• ·.• 0 .. . ..., 
t:"· b-" 
670 OBTZ 

671 

673 
E-74 

67 7 

, ~ ~ v , C:• 
r ~,... 
r::;, I ~ 

E. S 0 
. .... 1 
t• C• ••• . ., ..... 
1,.:. •.J c. 

• 
DBTE 

• 
OBTG 

OBT F' 

OBTH 

OBTI 

J BZ o:;cL R ONE MSG ONLY 

I~' M P 0 , B RET URN TO C~LLER FOR NEXT ME ':S AGE 

E.JE C 

DBTA 

BI NARY TD A~C II CONVERSION . 

CONV ERTS A BINAR Y INT EGER ~- 9999 TO FOUR ASC II CHARACTERS . 

ENTR 
S T ~< 
TAB 
TZA 
DI VI 

LRL B 
STB 
TAB 
TZA 
DIVI 

LDXI 

MERG 
T l1B 
TZA 
DI V 
LR~ B 
ME:RG 
T >~A 
J A? 

LD A 
Mt.RG 

r1 E RG 

EN TER 
L DA 
.JM P 

F'OR 

EN TER F'OR 
LLRL 
.J A f'I Z 

I I M I 

- ~- ,.... L.. 

~R A 
TA'O 
0 ~ 

LDA 
JM? 

ENT ER UITH INTEG ER IN A REG ISTE R, VIA JMPM OBTA . 

EXI T l,.llTH ASCII CHARACTE RS IH A.B. LE AD ING ZEROS 
ARE SUPPRESSED. 

A d~ IlESTROYED, 

OBT Z+l 

'· 0 0 0 

s 
Oll TC +1 

100 

06 4 

TEN 

f''! - • ....., u ._ ... c. 

OBT G 

LHt.l 
OJ:;T E 

::n :e z 
.~ e 1 
'-' ·-' 
[1 .... ...., .. E 

F> C.~ 

0 6 2 
ll' 

~': UNC HANGED . 

SA VE ... 
(\ 

A= REMAI NDER,B=QUO T tf.~T 
1ST CH AR. 

FI ND HUNDREDS DI GI T 

B OR X TO X oCHAR 1 • 2 

A= R EM ~ INDER• B= QO UTIEN T 
PO S ITION CHA R 3 . 
A DR B TO :t: , CHARS . 3 ,4 
GET CH AR 1. 2 
BOTH CHARS 1,2 AR E ZEROS . 

CHEC K CHAR 1 FO R ZER O 
ND 

'v' E S , S UP PRE S S 
~< Ok: A TO A, 
= 0130260 
:< OR B TO p,, 
RE~:::TDR E >~ 

E XIT 

L E ADI~G Z ERQ,= 012 0 260 
CH AR ! ' 2 

CHF'rR ::. , 4 

NO LEADING 
OB2Z E 

ZER OS . 
=01 30260 

OFT D 

LEAD ING 
..... 
·:> 

DBTI 

DEFZ 

OB2 E:LK 
03 TZ 

ZEROS CHA RAC TERS 
l~ H ,... .... '( C H " R .., c..'-· r .. ,.., 
No ... · .,,...RD ~r,_ ; • 

1 ' 2 
3 

SUPPRESS 
=012026CI 

CHAR MOVE CH AR 4. 

B ~EG . = CHAR 3 ,4 
·= C1302 4 0 , SU PPRE SS CHA RS 1 ' ·:> . ... 

EN TER 
ORA 

CHAR 8 NOT ZERO . 

' 

., .. , ... ,. "'0 u !:.• (. ::.. r-.. CHAR IN A 

·-·--· ·----- . . - - - . ·- .. ··- - ·- · ·-

• 
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0 1 
0 1 
0 1 
I) 1 
0 l 
0 '1 
0 l 
0 1 
f) 1 
0 1 
n 1 
(l 1 
0 1 

:Q 1 
0 1 
Cl l 

0 l 

0 1 

00613 
00 614 
00t.15 
0 06L~ 
00617 
t'\t'\?4 ("": 
IJI..IO~O 

00619 
006 2 0 
00621 
00 6 22 
00 €.2 3 
0 0 E. 2 ~ 
006 25 
0062£. 
0 0627 
0 06 28 

0062 9 

1)()63 0 

01 006:::1 
01 00632 
01 OOE.33 
Dl 00 63 4 
.~, "'(•'~•C: ... .. •J.=b~·-' 

0 1 n r • ..-~ r . .. v '·' '=" .. -. ·=' 
01 0063 7 
"• 1 ..• ,-. .. ~. ,-. 
1..,1 v _; ._, .;. ·:.· 

0 1 
ll l. 
(; 1 

0 1 
0 l 
{) 1 
l' 1 
t'i i 

0 l 
n • . . 
(' 1 
0 1 
0 1 

0 1 
.•. 1 ,. 
0 1 

0 1 

0 :. 

0 ! 
,.., . ... ~ 

~ < 
' ~ 

,., ,., t' ,.., ,.., 
U IJ • ... ~•:." 

0064""' 
··· ·r:· 
ll 1.1 f.:. " ' 1.1 
f'· ' ·E"' \.. .... :. ._I 1 

0 06::.4 
ii ... ,:: r:. ;:: - ·-· ·-· ..... -
r' l' .' e' ·' '. c . ·v iJ • ·-· ,_. 

,... -. - r::: ....., 
'·' f.; b ...,1 ( 

E '.) "" "" ~'"' 't' ~~'"' • 10,;. -.:; ;w; ;.,.; l'r· • • • • • • ""l; 

,.. ' 
~ .. 
!) : 

r. ~. 

(! 1 
, , I ...... 

l' 1 
r' ~ •• • 
(! .. ... . 
(• 1 
0 1 

. ' ~.1 • 

'I 1 ·- . 

(. ' • • ,, ' 
I 'o J. 
ro < 
., 1 :.. 

(l 1 
' . . . -, 
~ .. 
•J ' 
(' . 
0 1 
(. . I '• 

. , t: ~ r. •j 

._, ••• ·-· •.J ! -

... ,-. ,. .. ... ,. 
v ' ':• .:;:. .. · 

,•, '' .. ; C_ ·~ 
... v · -· ..... OJ 

.~ •, .. : -· ... 

.... b 0 l ' '·' . . . - . 
11 1! "-." ' "' ~· ,_. : .. 
1-, ••• :: ., ·: · 
• ' ........ I' L.. 

,,,,,; ...... 
'· •b ( 0:.-

0(1 67':1 
•"'•··· ~- · c_ ....... r:· " ·-· 

U., ,·: .· "'? -. ·' '=· .. / 
..... .-, ,.• -, '"' 
·-~ ,_, 0 . •:.· 
..... ,.. .. . ...,. .. ': 
'-' 1, 1 Co 1•' .~ 

~. ~ ~ .,.... r. 
.., ·.• t· .:, •.: 
~ ,., ... r o • ,_, ;: "=' v . 
( • ( • .:: .... .. 
._. I,• - ~ • _. I 

... .-, ,..: 0::.• ••• ·-· ._, -· ·- . , 

.--. ... "'" ~ . 
•• ·' ·~· -::> ·; 

,., ,.. ·"" .-. !! 
OJ' •• : ;:j C· - · 



\. 

. I . ' . . . "" 

E .2 VORTE X L I STING v•n r H l E P RD GPA M PAG E 9 L I S T I NG P AGI=" ( 

·-

.. . . . . . .... 

00047~ 
000473 
000474 
0 0047 ~ 
00

,., ,-y ,. 
V ""t i" O 

01:'0 4 77 

~ r." rO" ._ . .,.J _ v 
. ,,.,n ~ o · 
·J '"' J ... .1 

:JOC 5C2 
•' 0 '" C!' ,... ..-. 
1,.1 v .... '"' .j 
0 1"'•-~t"t -• I..IU ._o\il-t 

000505 
........ 0 - ,... .... 
1,.1 ll . ._, '-' ;:, 

"n ,.., .. ' ·j .... .-u.-· 
CC051 0 
""' ........ t 1 .. 
•.• .. , ~· ._J J. J. 

,., 0 0 ... .... 
•• • ._} .1 .:. 

.. 00 "'1 .... :J •J ,.j 

•• 1'"'' ... . 1" ;.. I.J 1,.1 ;;:J "'+ 
.... ( ' " C' 1 ... 
- .... IJ ·-' ._1 

C:0 0:5 1 6 
n n '"' c- ,. .,
... .., ;,. .... • J. I 

·· o" c _,.. ,_ . u .J c. ..., 
f"! ,. "' ~ '::P , 
~· .-.J - l-~ 
,•, .... ,.. c:: ...., ..... 
;..• ._1 :,1 .... 1 c. ~ 
·. ,.,,.. co...,-· .. ... u ._· c..;. 
JD:J 5 24 

00 1 000 
000 4 6 3 
0002 5 0 
i C:02 6 0 
130 240 
! ':>0'=> 6'' • ..;.t • .... • •• 

no o ~oo 
,., 6 4 ,... t : 1 
\.; 1.,1 •• J J. .., .... o~ - .... 
"' c. ""1 .1 .,;.; 

D 1 S C OO 
G :=; 4 D 4 ~· 
02 600 1 
0044 :'1 0 
·- '"'~ '' "7 J, ._1 I) ... r;o t 
n ,., 4 ":) .:· ~ 
1.' ~ .:. .. ... .::.. 
nr.,. ~ · - \ v ._) ·.,. y '+ ..;. 
'"' ,.., ... ... r.' "' 
0) ..... ..,. "+ ..... !J 
• ~ f ' ·1 . .... . 1 ...... ... , o ..: 
OOE.l •;O 
,, ,., (J ..., .· I"' v .._, C' .. .;. ,i 

,... n,..""" ,., 4 
U U"t'C. "t 

114 03 5 
nt:'.o •*• • • •• '-'" .... ~; ;.; ·=· "t 
0 ""' .... ..... c ~ C"' 

C. IJ ~ ...J ._t 

n' C" .' l ,.., "' -r • • .,.,. ·r·~ ... : • ...,I :.; .,• ~ ._1 

0 • .,. ,.,(' 1 
1 '=:· .,1 1 

0010!0 

A 
r. .... 
A 

R 

A 

~ ... 
A 
A 

A 
'· h 

t ••• , ... c;: .... c 
·t..;'"": .• C.J 1005')2 f.'• 

,.. • • cr - 6 
J .. ·' ..; c. 
rc o c; -::- ;-... .... '- . 
· •·n- -" • .. • ,_, I, .. 1 .,:, ; , 1 

· · ua.-.• •• t,.l ' .' .;: l. 
,...., n~ -.
,,, I, J I.,• ..J ..:1 C. 
.... ,... .... ~ - . ·) .· -· ,:. .:,. 

· ~4o--.!. .:• c I( 

0 0 10 1 0 

0 ""' ] ........ 
lJ ··' ' .-: c. , , ... 1 .... -

iJ U ... • . c.":. 
"'" .... 1 .... .... • .. ~~ ·-' c. c. 
044 013 
OOlOO iJ 

R 
A 

00 05 3 7 G16 00 0 A 
! ! ::: 0 5 4 I] 1 3 't (I 1 3 A ... .... ,.. ..,. ,. . 
••• .... '• ' ...... .., J, 

"0 0 ... ~ .... u . l ._! "tC. 

• ens .-. .... ..... y.,. ~ .;. 

·: · ·~ "-· 4 · J • • · ..... "T 

"~0 ""4 .. • • '-· .... ._1 

1 ' " nu "'4 "' ... . ._. ._. 
.... .. ,.., .4 ... 
• .. 1 1,, 1 .. 1 ,..1 I 
, . • • C' C' f"'' 
IJ • .. : • ..,1 ""'I 1.1 

,, 0 5 5 1 

.... n .... .. ..,.n 
IJ 1..~ () j, ._1 I, 

Ol 7 7 GO 
nnt o•o v ... ... 
,.. ,...,... .. 4 7 
:; (.I '-' ._) 

0 01 0 ':.1 0 
n nfl tr. "' l .•;,_ ,._ ...., 
0 06 0 1 0 

!',..... n c:. ~-:- J n •')' &.'eo: 1 
• .., 'IJ .... ._. - ...,. •• • ..J ... 
•••• ,... e;oc-- ,.. "" C ~ c 
,_. " v -' ...J ..j l l ..... ~-· ... ; 

0005 54 0 0 0 0 ~ 0 

.-. ·) ,., ...... ,.. 
1_1 I, i,.l ,.J '"'1 .J 
... ;,... nc.:c- ... 
' · ' I,• '·' ._1 ·-' '=' 
!j . I) 5 5 7 
••• ••• .-. lr'" ~· ••• 
'·' I • • 0 - · C• '·· 
.... 0 • ••• e' ,. .. 
I)'J',.I..)~• l. 

..-, ' I ,. ,; '=" •.. ~ • .. • '-
· rc·- .-
IJ I_ I •) •. • b .3 
'" ~~ 1.1 ~~ ,.. ~ 
·-· ... ··' t;:. -

r"\ r-"":.1"' "? 
',1 I o '- ' ._t '=' f 

- n- --.a .. \.•Ot' •.i 

00000 0 
07 4 0 4 1 
00 5 01 4 
,.. (l 5 ,-, fl :· ·.• . '·' '-

0~ 4 (14! 
0 10 4 '.:: 
;} 0 4 2 ·t 1 
0 5 4 0 4 E. 
00 2 000 
~ r· o ~7.-. '·' .... .:.· t--:. 
·~ "'"' "' ~ ..... \." '-' ._, -=- :. 
~t": C" t'• l 
._, L ' ,J '· ' C. 

..... 
i•; 
r . 
• I 

A 
R 
A 
R 

R ,, 
H 

A 

R 
A 
A 
A 
A 
A 
A 
;.) 

A 
R 
R 
A .... ,. , ,.,c- ..,. .~,..,, .... ,..,., 

·.• • • •.1 •- 1 ,.. J. 'J !,,• 0 I ..., 1• • 1"1 
,. , • t'\ ~ '"? "'"' '·' . ') ,_, ,.. c. 
<'"• ro ~ ~ ~ 
• ·~· - • r ·-· 

t"t rot'\ .,., ,.. ,.., 
1,1 I,. I I) t'" ... t,.,l 

n "l •' · ·· . ,_; .•. ... .. 
~. 

H 

A 

6 3 6 
6 87 
6 38 
6 89 
63 0 
,. '"' . 
~ ::' .L 

6 ~2 

D B ZER O 
CBBZ 
CBZ.BL K 
0 '82ZE 

J MP 

DA TR 
D~ T A 
~ ATA 
DATA 
,.... . ,.... ~· 

L ....J C. 1...· 

DN S ~: CH 

a E:: F 

(j 2 6 0. 
0 120 26 0 
0 1 3 02 4 0 
0 1 30 26 0 

;:: ,• . ':· .... ~ ..... SEARC H DST FOR DE VI CE NAME S U B R 0 U T I tj E 
,.• ..... ~ 

r.:· : "t 
.. :.. c 
t. . ...J 

6 ·n 
.:..· •:" <:• :0:. • 

' J :1 ..... 
E i''· ~:: . . . 
70i.J 
7 0 1 .., ,, ..... 
,~ v c. 

... 
' 

, - · '\ , ... c ... .... ... 
7 n {, ·-:--
- •• e' .... 
t ' I) -.. I 

. .., '1 t;" ,.· 1.- • ' 

7 (I -. '•' .. 
-~ ... . .... 
, . 1, 1 .:,. 

.., ·~ o:'.J 
t' IJ -' ... . " ,,· . ··' 

-.. .. ,.· : ~ 
... 1 . (' ._, 
7 1 E. ... . -,. .. ~ 
... 1 ':> . '"' 
71 9 

7 1?0 
;" 2 1 
7 22 
7 23 
7 2 4 
7 2~ 
7 26 
7 27 

... .... 8 r c:. 
, 29 

7 30 
"7 •• 1 ,· .. -:. 
1 ,., "' 
E ._. •.: .,. ... ... ,.· .;;. ,;. 

73 4 

- ... , .. r· .• -J t · 
..,. -. ., ,. ..~. ,. 

739 

... 4 ... ,. '-' 

7 4 1 

7 4 3 

:""' .•. 
OWS: RCH 

Oti~R4 

ONSRSS 

-..,... .. -,•' "t •+ .. 

7 4 5 • 

ON: It: CH 
:lE V I CE 

EQU 
S TB 
LDB 
LDA 
S TA 
l. DB 
LLRL 
(.H i 1=t 
LRL A 
.. T" .. ..... 
.. ~ L 
LL- ~ 

ANA 
S UB I 

LRLA 
a R r:-~ 
S T ~ 
L D .::: 
LD A 
S TA 
LDA 
J A:: :, 

r ~ r. 
0 .J.:• ' • 

I l:~ ;;~ 

r p:: 

J !•1 p 

LDA 
ERA 
("\ ... " ' • y 
t'il ~ 1' '1 l 

J ~1 p 

LDAI 

J t·l p 

DATA 

Ol'~UM I!I!~ 

SEARC HE S THE DST TA BLE FOR A MATCHING 4 
NA ME SPE CIFIED I N CA LLE R BUF FER . 

VIA J ~R 0 t! S: F.' C H , B 

~·; ::,: C I I CH '• i< H • • 

E>n T IU TH A=DST C.iiTRY T-iD • " ro-· r s;• :: JJ ~ .. A ~' D R ,_,. - ·, I ~~ I ' H A ., ,... E r. ..., . ~ .... - . _ •• \,. l l i.;J • .u 

IF" 

ONS R99 -1 
V$0C B 
o ,E 
ONS R99 
1 ' B 
8 
S.E './ Etl 

•.. 

l 0 
O~! SR9 9+1 

4 
ONS R99·H 
:JI'f S R 9 9 + 1 ., 
1/$ D S TJ 
Ot'lE 
ONS R9S+J 
1 , E . . 
Otl$ ~99 ... 1 

DNS R9 9 
or~S R6 

1:1 tiS R 9 8 + 1 
Ol'iS R4 

(I , B 
a r·n R 9 9 + 1 
0 1 7 760 

Ot"S R9 8 

() ' 0 

SEARC H IS " N '=' " ,~ .~ E ~ ·:::· F l " E ' ' I T v ..:> u ._ 1_.. ·-=> ~ _, L. ~ t' .. 

RET UR ti 

SA VE 1ST 2 CH ARS . 

GET tlE>~T 2 ,... " ,.. R <;· L.. n 1"1 .... . 

CH AR 

4T H CHAR . 

STOR r CH AR ACT ~ R S 3 ,4 
DST BASE ADDR 

"' T '-' ~ J j . 

S E T DS T 
COt•1PA RE 
EN D OF 

H!TR Y NO . TO ONE. 
D SN~ M[ WITH FtRS T 

DST TABLE . Z>; :T 
.... 
.:. 

MA TCH. C 0 1•1 P A R E I~ E X T -.:. rHA R ·-· ""' . .:::.. . 

r .. , T r:" \( 
~' 'i lr<. t1 D • 

NO W CO MPA RE NEXT 2 CH AR S . 

TR Y 

D3:T FOUND. 

" E X T E ·.·~ "rl R v "~ ·· . . 
D ... T ... t ' T R" ·:> ~.11 I 

RETU RN 

~~ 0 • 

"• - 0 .--. -· 

f""o i' " R " •_. n H .. .;, • 

... 4 .. • ,. . DEC I i•iA L AS C ! I IN TE GE R TO BlN0R Y CON V: RSI ON 
74 8 * 
7 4 ·=· ' .. 
..,. c::' ,., 
,.· ._, ._I 

751 
.., e .... , 
,.. ._1 ,:, 

?57 
7 c: , ., 
' .~l ·::· 

"7 <. 1"1 
of' •.. .. 

~ r · 
,.. C• J. 
~ ,.,. ...... 
t' C" .::. 

.. ,...., 
I' n ... . 

• 

'«! 
:t' 

'« 

ONIJM 

ONUt1A 

TH E DECI MAL INT EGE R MU ST BE PD ~IT I1E 
rr "• · "u 0 - 9 a 'J r-:·· • I ,... 1.; [J T " D E .~ I '1 ' . • tl T E ,. ,.. r·· , - 7 r 1 H ,_ t • H 1... l . •.1 r. ' 
OUTPUT T~ E OC0 2 ERROR ME:S AGE . 

E •r ·r .-. 
l t ! r'" .. 

. , . . " t·'" +l 1,. •IV tT; 

A ~l D 
EXI T 

1 :-i 

:SA'·lE X 
CH HRAC TER C:lUN T N OlJ I ·j 

~ 'T' "ro 

..:> ' C• 
L[IA 
LF.' LA 
'ST A 
CALL 

TriB 
.... 0 ' ~ • ., 

~ '-' .t=• L 

',...., N ""l' _, ,....,._ 

OtWM Z 
·.;.; ocE: 
1 
Ot: UMZ +2 
OL [IBT , ONUM Z+2 

... ..... ... ~ 
... C, ~~ OJ 

OJ·:IJMG 

BUF FE RW 2 
GET i'~S: C:I I 

:SAV E 

1-. ~'· R 
- • I ' ~ "' • 

TH E RAti GE 
·~, :1._ [J ~ .- ,-, .... .., :.:. ::. . ' .... '· TO 

BLIF' FEF.: 

--

.... .. 0 • • 
0 o- 0 ...... .,_._~---.ON ________ -·- ·- _ ... _ ....... ·~- .. ·~..... . .. ~-· ....... . . . . . . .. . 

555 ) 

. . 

n 1 
v • 

0 1 
OJ 
0 1 
r, t , .. 
" . ... J. 

.-. ·• 
'·' l 
tr i 
·~ . 
.~ . 
._! • 

... ·- . .•. .., . 

.... ~ . . . 
·-· ... .. 
I ; ~ 

' • 1_1 ••• 

c: l 
.... c 
.j l 
~ . 
;.) ~ 

I . • 
.J -~ 

.. 
.. 
.-. ·-· . ·. 
.. .• . 

C• < 
.: I 

.... 1 
J -

. -. ,_. 
I . 
,· -

(' : 
. . .; . . ' 
.~ 

·-· ~ i · .. 

•"• .. 
.• . .•. 

. ' 

' 

• 
... . 
. : I 

• 

. . -. ' - . 

. . . 

.-. 

. . ' 

·' . • 

oot:.s:> 

O I'J·· o-, . t:• ~· ' .1 

I) 0 ,::. 8 ·::· 
00690 
0(t..;9~ 
,.. ... " '"' ~ 
u '-' -::.• =' ~ 

.~ . . -.J lf t· ... .. 
'1 .·, f .. ~"' - . 
0 ••• .. • • • 

,., /'. r::. ......._ •"' 
v•.· o..:-7:? 

0(1~(1 ,_: 
... ~·· ..,. .:·. . 1,0 :_., o l,.l 1 

( , .. ... ... , :) J J • 1, 1 · ~: 
( ,., -::· 1"1 ··: 
J 41 • .. '•' ... .~. ~ ,-. . 
.... ... . • _• "T 

"1·-t'ot '·' ..! ,. .... .... 
·, t'r - - ... 1J •' •' t' f:j 
,-. .. ,- ... -· 
'..! I, , lr ,.• 
~~ .. , ... ... . 
' .. 1 '· ,. · • .. • ' •• 
..-, t 1 ·;o 1"a ::: ... '•' .. .... .· 
('• · · · ... , . 
·- 1,· .. ... •.· 
, , •.• 7 .. • 
I} ' ' .L J 
,.. ••• ~ 1 
.... •. • J,. ... 

Co ,•, • -o •"";• 
' ... . .. .... . 

, -, /'o ,..,. .. ·'" 
i.,.o l ! . j, '· -• 

~c-,1 ~-... . . . 
.-. (1 7 .. -: 
·~ . . ~ \.' 
,, ••• ...., 4 ... . 

-~ ••• ' ,&. :; ... (• ... ... . 
.. ·' . . c. 
r. , .. , ; ":· ~ .... . ~ .. 

r. ,., - -. "'• 
' .. 1 '· ' ,. L (.. 
rt·:."".-::· ·· • ... • 1.-. . • 

:·· (i 0 •• :_ :. 

t'o i'o - o -·-· ._, ,. ·:: . . ... - - . t •. .·· ..: .:,. 
"• .. , -. ·, . -
l • I • (' L , 
,, ,~"':· -.·· '· •' . . c . 
r, (t '? ·~ • '-' •,• 

n .. , ., ·:" 
- ·' . 

'! !'• • •• ';· :• . .. : . ,· 
(; ... ·:- ""': .. " .. . .... 
~'t "'• ., . , ,., ·- ... . .; .... 
r •, • " ...., ~ 
... .. . ,. .... .... .. . . 
.. • 0 --- '· · 

,..., l'o -· ...... .. 
',.1 .' • '• •• 
f ( .... , ,. 
~.l .1 • • .-. 
. '• . ·, . . . . 
0 · ' ' ·' ' • 

(I (! ~ <' ' •, 
•.. . . ....,. .. 

.. , .. -.. ... 
.• • • ,I "-" 
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E.2 VORTEX LISTING 

0005 74 
0005 7~ 
OO G:i76 
O OOS~7 
000 60 0 
000 601 
0006 02 
0 00603 
000 604 
000605 
000 60 6 
000 607 
000 61 0 
\) 00 611 
000 612 
0006 1 3 
OOOE.14 
000 615 
000 616 
0006 17 
00 0620 
:'.:)!) 0621 
000622 

0006 00 R 
014033 A 
001000 .A 
000620 . R 
140425 A 
0 01004 A 
0 00 606 R 
140 4 71 A 
00 1004 A 
0006 11 R 
010422 A 
00 1000 . A 
0 002 55 E 
.00 5 0 21 A 
150472 A 
0 54016 A 
01 4014 A. 
0042 44 A 
124 0 1 3 
0 54 0 11 

A 
A 

005344 A 
001046 A 
000565 R 
000623 R 
002000 A 
000262 R 
00 6 030 A 
00062 5 R 
001000 A 
100:i~~ R 
000000 A 

000 623 
000 624 
00 0625 
C00 626 
000 627 
0006 30 
000631 
000 632 00000<: A 
C':l06 33 00 0 000 A 

000000 R 
U H RY NAME S 
0 00000 R OTir~ E 
: XTERNA L rHll1ES 
000 000 E OCOUNT 
:Y MBOLS 
0000 44 A 
000 01:7; A 
··~~o · 6 A \. ·.: u J. 

000 004 A 
0000 10 A 
('~0 47:; A 
OOC4 6 3 A EM377 
0 00 44 1 A ERO 
000 4:5~ A 
00 0443 A 
0 00 447 (.l 
000421 A B:SO 
00 04;3 5 ~l BS 1 2 
00 0 423 A B S 2 
00 0 427 A 
0 00 0 60 A 
000 74:1 A 
0004 24 A 
0004 65 A 
000462 A 
000 24:1 A 
000470 A 
C00 41 3 R 
000 463 R 

AP I 11 
El O 
Bl4 
B4 
BS 
JIM177 

:&R12 
BR2 
BR6 

BS6 
ETB O 
DISMP 
,....,...H T 
~ J. u' 
FI.V E 
LHW 
MPMR2 
NINE 
OBTA 
OBTF 
OETZ 

--

0004~1 R 
0 0036:i R 
0004 74 R 
u0 0l51 R 

CB '(T D • 
DB ZERO 
ODAT3 

001} 101 R 
000 227 R 
00 0174 R 
000 310 R 
000:523 R 
0005 5 3 R 
C' 00 623 R 
000620 R 
000377 R 
0003 11 R 
00 0060 R 
000 400 R 
0000 43 A 
0000 40 A 
OOQ0 20 A 
OC00 27 A 
0000 2 1 A 
000 0 2 0. A 
0 000 24 A TBKN3 
U00 030 A TERSE 
00 0000 A TESO 

ODATE 
ODEV4 
0 DE 'y' UP 
ODTBC 
miSR4 
otiS R 99 
a r-w r1 :e 
ONLIMH 
OPI1 SG 
O$ TBT 
OTDS2 
DUHlSG 
PIM 4 
P I M8 
RBl 
TBATS K 
TBIO 
TEI S RS 

C00 01 4 A 
000 002 A 
00 0006 A 
00 0001 · A T.BS T · 

~B~ · z I ~ 1 

TB$2 
TBS6 

non nno "~. B"',RD • _, ,,~ t·• 

.... ......... 

7 64 
76~ 

LDA 
Jf•l p 

766 OI'IU MG 
7 67 

SU B 
J AN 

768 
769 

SUB 
J At! 

770 OI'IUI'IE 
771 

LDA 
J I'~ p 

772 DNUI'I f' TBA 
ANA 
STA 
LDA 
LRLA 
ADD 
STA 

., .., ..... 
, , ..:> 

7 7 4 
77~ 
776 C tlUMK 
77 7 
778 
-, .., ,-. 
t" I :1 Of'I UMH Dun 

t-o 1<. 

780 , I X N 2 

OI'IUME EQU 
CALL 

783 ONUI'tX LDX I 

JMP"

DATA 7 8!5 DNUI1Z 

786 END 

0 00 410 E OSCLR 

0 00 002 A 
000013 A 
0 0 0 0 17 A' 
000 0 0:5 A 
0 000 11 A 
000477 A 
00 046 7 A 
000442 A 
0 0 04 :i 6 A 
0 0. 04 44 A 
000450 A 
0 00422 
000436 
00' 0424 
000430 
00 00 20 

A 
A 
A 
A 
A 
A 
A 
A 

B 
.&11 
El:5 
:s:s 
.&9 
BM1777 
.&1'17 
BRl 
BR13 
BR3 
BR7 
B$1 
BS13 
BS 3 
BS7 
BTB l 
DISPIM 
ENACLK 
FOUR 

000 444 
0001 4 7 
000423 
00004~ A MP 

A MPM R3 000345 
0 0 0 476 
000427 
000 460 
000335 
000367 
000000 
0 00 133 
0 00 2 ~0 
000237 
000262 
000320 
00053 1 
0 0050 0 
000606 
0006 15 R 
0004 1 0 E 
000070 R 
0000 42 R 
oo ·oo 4o A 
000040 A 

R OB2BLK 

0 0 00 40 
000 463 
000026 
000014 

R 
R 
R 
R 
E 
R 
R 
R 
R 
R 
R 
R 
R 

A 
A 
A 
A 

OBTC 
DBTG 
OBYTA 
OBY TF 
OCOUN T 
DD AT4 
ODE \1 10 
ODEV6 
ODTB 
OLDBA 
ONSR5 
ONSR CH 
ONUME 
ONU t'lK 
OSC!..R 
OTDCB 
OTD S PY 
F' I tH 
PIM5 
RAO 
RHW 
TB CP TH 
TBI S A 

A TBISX 0 0 0 0-1 6 
0 0000 2 
or;ooo7 
00 000 1 
0 00 015 
0 0000 3 
000007 A 
" , ... n ,... ...,. c:' 
f.) .... ,_. fJ -:. ·.J 

000 471 

A TBPL 
A TBRS P 
A TB S l 
A 
A 

A 
A 

TBS 1 3 
TBS3 
TB <:'.., 

"'' TBT;..C 
TEN 

• • 0 

DN UM Z 
ONt.:MH 

B S4 
DNUt1 E 

TEN 
ONJM F' 

TWO 
OSERR 

... .... 1 ... Dn t 

DNU MZ+l 
ONUMZ 
4 
[' f'IU MZ+l 
Ol'lUMZ 

o rwM A 

lE 

OD TE 

ONUM 

DTIM E 

0006 10 E OSERR 

00 0000 A EO 
000014 A B l2 
000002 A B 2 
000006 A B6 
000421 A Br-11 
0 004 6 4 A 1M 3 
0004 7 4 A BM77 
0004:53 A BR lO 
000457 A BR14 
00044~ A BR4 
0004:51 A BR8 
0004 33 A BS 1 0 
0004 37 A B$14 
00 0 4 25 A BS4 
000431 A B SS 
000 0 4 7 A CLOC K 
OOOO CIO A DS DVDtl 
0 0 0 64~ A ENA I1P 
0 00300 A ' LC 
00004::' A MPMRO 
00 0 4 :::0 A MT 
0 00477 R OB2ZE 
00 0 4 4 6 R OBTD 
00 0 466 R OBTH 
00 0 3 4E- R DB YTB 
000354 R OB YTG 
00 0 1 56 R ODAT1 
000 1 45 R ODAT5 
0002~3 R ODE 'v' 12 
000256 R ODE 'v'99 
00 0267 R DDTB A 
00 037 2 R OLDBT 
0 00~37 R ONS R6 
000~ 55 R ONUN 
00 061 1 R ONUMF' 
00 062 5 R OtW~1;< 
0 0 061C E OSERR 
000074 R OTD I SP 
000000 R OTI ME 
000041 A PIM2 
0000 ·~ 0 A PIM6 
000000 A RA1 
0 004 67 A SEV EN 
000011 A TBEN T Y 
000015 A TBI :S: B 
0000 2 2 A TB~~ Nl 
0000 04 A T'BR S A 
00 0010 A TBR S TS 
000 0 12 A TB S !O 
0 00016 A TBS 14 
000004 ;:; 
000 0 10 A 
000013 A 
0004E. •;. A 

....... ~ 4 
I J:~ ~ 

TB S ::: 
TBH1 HI 
TH REE 

• 

PRCGRA i1 PAGE 1 0 

BLANK 

02 60 CBS 4=0 20 ) 
ERROR ,LE SS THAN 0 

OK 

ER ROR 

• 
MA SK CUT BCD 

GET PR EVIOU S DIGIT S 

LISTING . PA GE; 0:: 

• 

556 ) 

01 00766 
01 00767 

• 
E.2:.:J«:«~ ~* ** 

0 '1 0 0 7 6 9 

E .-. . 0 ,., "" "" "' "" "" "" . c. ~ ...... ; .. ,..~~}P.'J"-
0 1 00771 

01 00...-72 
0 1 00773 

01 0077 <', 
00

.,..,., 
' " "-~ 

00?76 

LRLA 3/LRLA 4 CONVERT TO BCD DR PAC K OCTAL 
DIGIT JU ST CONVERTED 

0 1 
0 1 
0 1 
0 1 
0 1 
I') 1 
0 1 

JUMP IF ALL DIGITS NOT CON VERTE D TO BCD E. 2 N **~~~~-

0 1 0 0784 
CONVERT BCD TO BINARY 01 00785 

RE S TO RE X 01 00786 

0000 00 E V$l :JC 

000 001 A Bl 
000 01:5 A 
0000 03 A 
000007 A 
00047 2 A 
0004 73 A 
00047 E. A 
0 00 4 5 4 A 
0004 60 A 
000446 A 
000 4 :i2 A 

B1 3 
B3 
B7 
B ~117 
B l'l 37 
B l•l77 7 
BR11 
BRl:; 
BRS 
B R3 
B$ 11 A 

A 
A 
A 
A 

000434 
00044 0 
000426 
000 4 3 2 
00074 7 
00 0 1 73 R 
000244 A 
0000 50 j.) 

00014 5 A 
OO C461 A 

B ~ 1 5 
BS5 
BS9 
DISC LK 
EDATE 
EtlAP I rl 
LCJ f-' 
NPMR l 
NEG 
OBBZ 
DB TE 
DBTI 
OEYTC 

R 
R 

0004 75 
000455 
0 0 0471 R 
000362 R 
···oo3~ ... t)' f ' •.J 

00 0 124 
0001?1 

"" O""T'' ~. C.1 f f , 

R OD AT2 
R ODAT9 

0002 0 ~ R DDEV2 
0002 5 7 
0003 04 
0 0 04 2 1 
000:54 7 
000:56 5 
000600 
0006 3 1 
Q003 ~ 2 
00 0043 
000040 
0000 4 2 
0000 40 
GOOO GO 
000 4 6 (. 
OOOO C3 
0000 1 7 
0 0 0023 
000005 
0000 0 6 
000013 
00001 7 

R ODE'v'DN 
R DDTBB 
A 
R 
R 
R 
R 

m 1E 
Oti S R98 
ON L1 ~·1A 
CN:J t'l G 
0 ., .. ~-

tl Vi il. 

R DS TF. A 
R OTD .S: l 
R DTMEND 
A PIM 3 
A PIM 7 
A RB O 
A s; rx 
A T BEVtn 
A TBI:S:P 
A TB KI'l2 
A TBR S: P. 
A TBR SX 
A TB S 11 
A T B~ l5 

:nooo5 ~ TB S ~ 
000011 A T!l $ 9 
000012 A TBT"1S 
000422 A HJD 

01 0 078 7 

01 00 788 

0 1 0 0789 

• 

' 

• 
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00041~ 
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0003:54 
0003::! 1 
000 3 47 
00 0 41 0 
00007 7 
000313 
000312 
000401 
·-··""'·"'• 41 .... v .._; v .,;, 
" "0,..,.., .. 
vu '-' " "" 
0003 75 
00 0 31 t~ 

j:i 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 

VSE FC 
V SE Vr! 
V$Ct~P T 

VSCRM 
VSCTMS 
VSF" GL.B 
VS I OA 
VSJ CH 1 
'YSL E R 
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VSL UT2 
VSO CB ............ r.r v .;;. r '- ... 
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J ERRORS A ~S E M BL Y CO MP LE TE 

.-. 0 "' "• " - ..• 

.-. .-.. ~ 
~ .:.· ~· 

..-, t:' .-. c. J ,:, 
~ . , 
C. l O 

'=' 0"' ~ ~· ..-. ,., r:: 
~:.. lj ._1 

.. .. ... .-.. 
.:0 '-tC 

3 43 

~ .. 59 
4 30 
~ A" 
.:. ,.... L• 
·:;o "':" q '- ._: ... 
'"' 4 ~ '-

99 
.... ~4 c .,:. 
""l q ._. -
1 3 9 

~~4 c -. 

6 89 
" ~~ Cl Co l . 

t: c::. 7 
._, ·-· f 

... .,..,. r:· •• ,_1 - -.-. b ,-· C• 

, 7 E r:· ( • 
,. 1""'1. .1 
0 0"'1' 

c: .-. ,. 
· ... •0 0 

59 6 
C' r.,.... 

• ~;! 0 
· n n 

C• U U 
cql -' . 
... I"; ... 

C• U '1' 

68 6 
0 

4
,.,,.. 
.;. ;;

~ 1 ,.. .., C• 

4 34 
A~_. 

~ .:: •• .J 

4 32 
402 
495 
497 
468 
• • 1'"'\ ""\ 

•t ·=· c. 
.~ o""\ ~ . .,. ·~ ( 

4 99 
50 8 
"t 6 0 
"' '=' 1 _. ~ 

"' , ~ ._, '=' ,. 
~ "~ 
~ ' 41 c. 
-"\ '""t .-c. ..:.· ~· 

BM 1 7 
t : M:377 
F.Sl5 
l ' .. ':" ":) 

' ~ '-
~. <' • 
£.• ..j. .... 

BTBO 
ETE1 
CLOCK 
DSD'·/DN 
EDATE . 
fi VE 
f OU R 
L C 

LC.J P 
LH W 
MF' 
MT 

NI NE 
OE2BLK 
OEc ZE 
DE EZ 
DBTA 
OBT C 
OETD 
0 F.: T E 
0 E:T F 
" E' .,.. .u I I t_] 

OETI 
OB TZ 
O EYT~ 
OEYTB 
OBYTC 
OB YTD 
DE YT F 
OB YTG ,..._.,, ..... , .. 
UDIIt"\ 

OBZE RO 
DC OUNT 
OI:ATl 
D .... ,.,"r .., 

J..I M I C. 

OD AT3 
0 n A -r· ,o 

J..• H I "t 

OD
~. ,- ... 
H I ,_1 

DDA TE 
DDE: V1 0 
ODEV12 
0 D r."'',.' ~ .. . '-
DDE\-'4 
OD E \-' C. 
DDEV 99 
ODE V D;; 
OD E 'v'UF' 
ODTB 
ODT:C:A 
O
~ T T"tT"'> 

.L.• I D~ 

OD TBC 
,., I ,.., .,.. ,.._ 

U L ..L• r.• M 

0 f .,.. ....... ..,. 

L. .L• l:' I 

o r1 E 
,.., •. , .:-o n.• 
L.! 1 ' .:,. .. r:. ""' 

3 1 5 
·':· ~ ·=-..... ·-' ·-· 
7 ·~ "' 

.::• ·-· 
7 7 -':• •. ..., 
C' /' .- , 
._t C• .:. 

461 

76E. -. .... ,.. 
~~0 

347 
300 
4 ·~ 0 
4 1 '::> 

• L • 

"':"~ ~ ..... .... . '-' 

4 95 
1 25 
1 ~ A . :;. ~ 

14 3 
15 3 
1 6 3 
1 79 
100 
k" ~? 
._1 ·-· ( 

200 
~ 0 ,._., 
'- '-'=' ..... ~ c. l ,_:-. 

-=--L- t:: I' 
? ·-:- ... 
L ._. C• 

, ~. 
r:.· ·::· J. 

668 
,- ~ --
0 C• 0 
"':''7d ·-· .. . 
651 
E. 74 
665 
,. .-. C' b .. ~. _, 
r .·· .-. 
C• 0 . .:• 

677 
64 6 
C' ...., .~ 

.J •• · -=· 

..-~ ~ 

._1 C • ..:• 

5 0-:> 
'··· c.... 

C' ...... ? 
.... t J- C• .,. ~ .... 
...1 0 0 

"'" 9 ..;o 
eo ·' -
._J -=· .:.· 

339 
4 0 7 
A I .... 
..., .l ..:• 

42 6 
<1 .. ~. 

~ i. • .. • 

,, ~, ., (" ,. 
464 
4/q . . -
A . .., .- ·, .., ... c. 
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3 4 7 
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C" ·~ ,., 
._, G. t:. 
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C' .... ,. 
._J C" 0 

31 6 
....... •=> 
.J ._1 7 

5'3 S 
4 '31 

493 
417 

126 . .... .,. 
1. .; . ..... 

145 
15 4 
167 
180 
1 0 1 
664 
32 1 
;:o 1 
210 
cl 3 
228 
23 7 
24 6 ..., r,. 
C.-'-' 

673 
673 
37 9 

6 8 2 

• 

595 

4 8 4 

48~ 

4 7 .1 

!510 
~o 2 ,. .... 

532 
52 9 

.,. ,.,., 

._. "=' "' ..,...., 4 ( c. 

4c 9 

! 27 
1 .... ,. ..:, .. ; . 
146 
155 
1 68 
183 
1 0 2 

322 
202 
.... 1 • .:; ~ 

2 2 0 
':> ., q 
t- C .. 

2 3 8 
2 4 7 

67 1 

. ,.. , 

.JO• 

49 2 

530 

:s ~ .. . , .. 

V S 0 T I f•l E 

000 0 75 
0003 3 4 
0003 0 1 
000302 
0000 70 
0 0 0 30 6 
000 000 
000 05 0 
0003 5 6 
000345 
0004 0 2 
000346 
" 0 c "" ~. C" v .:> .... ._1 

00030 ~: 
000344 
"00. "' " IJ "1' 1:. ,_1 

128 
1 37 
1 47 
1 :56 
169 
1 88 
109 

323 
c03 
212 
c2 1 
230 
239 
24 8 

:534 

7 60 

A 
li 
A 
A 
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E 
A 
A 
A 
A 
A 

A 
A 
A 
H 
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VSC AM 
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VSCRS 
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VS F LR S 
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VSJI'iAM 
VSLIT 
VSLUN T 
VSLU T3 
VSOPCf 

O OOG~E. 
0003 53 
000 076 
001l360 
000355 
000 3 50 
00 0 4 12 
00037 7 
0 003 17 
000316 
0003 3 0 
0003 11 
0 00 361 '/ ,... p T ",.. ' :> ';' Do 

'"' "' TB . ..... . 
VsTMN 
ZERO 

1 29 
1 3 8 
148 
1 57 
1 7 0 
1 8 9 
1 1 0 

20 4 
.... 1 .... c. ~-
2 22 
2 3 1 .... ~n c-. . 
24 9 

~ 92 

n I) u- "' ,, ·:· 
- oJ 1' '-· 

ooo ::::43 

628 

130 
139 
149 
158 
17 1 
190 
1 1 1 

32~ 
20:5 
214 
2 23 
232 
241 
2!i0 

594 

?10 

t 31 
• A " 
j, ··t '·' 
15 (1 
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~.,."!:) . ( .... 

1 1 2 

20 6 
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216 
225 
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726 

1 33 
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4 1 7 SKP 23 
41 3 
41 9 • 
42 0 • 
4 21 ll! 

42 2 EXC 10 

'4 .. -c . . j 

424 EX10E 

4 2 6 
4 27 
428 
4 29 • 
4 30 EXC12 
.. .... 1 ... ..;. 

434 
4 ...... ~..J 

43 6 

4 ...,., 
..:.· (' 

'"8 .... ...:- . 

4 3 9 
440 

• 
EX C14 

441 EXG16 
.:.~4 2 ll! 
4•'!-3 EXC1 7' 
4 44 Ei(C 18 
445 EXC19 
.';. 46 • 
447 ll! 
t."t 4 8 ~ 

449 EXC 90 

45 0 

4 ~ 1 Jt 

452 EXC 4M 

4 53 E:XC 92 

4 54 
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._1 ·.J • 

456 * 
45 7 ll 

4 5 8 * 
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DATA 
LDAI 

SEN 

TZA 
JMPll 

DATA 
IF'T 
GOTO 
COtH 
Irr 
GOTIJ 
LDAI 

ALO C 

TBA 
JM P ll 

CCNT 
EJEC 
PR OCESS 

CALL 

CALL 

J MPM 

J ~Z 

ST·A· 
LDB 
LD X 

LDA 
.J AN 

S UB 
JAZ 

J>( R 
IB R 
J i'l p 

LDA 
STA 
JMP 

BES 

DA TA 
DATA 
DATA 

.. 

INVALID 

CAL L 

J MP 

DATA 

DATA 

EJEC 

S EN1 

0 
-1 

SE:N2 

0 
'v'D RT£X 
SK P22• 

VO RTEX 
S I( P 2 3, 
050 00 

V $UCS 

SEN3 

OPERATOR INPUT 

TRUE 

SEriSE STACK FULL 
SET FALSE 

IF' FALS E 

IF TRUE: 

SENS E BI C LOAD ACTIVE 

EXECUTE A NO-OP TO GET ~C S ST ATUS 

RE TURN BIC ACTIVE S TATU S 

~ IDUT,3,EXC4~ OUT PUT PROMPT CHARACTERS 

SIIN 

FET CH 

E><C 90 

Ei< c 1 9 
EXC1 7 
E~< Cl S 

0 • 2 
E:<C 90 

EXC 19 
EXC1 4 

t 

Ei~C 12 

0 , 1 
EX C16 
• 
0 

COMM 
COMF11 
0 

.. .. 

I NPUT 

S IO UT,3tE:XC92 

CHM R 

• 

I MU Ol' 

INPU T EXECUT IVE COMMA~D 
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SA VE CHAR 
AD DR Of IHP UT CHA R LIST 
COR RES PONDI NG ROUT~NE ADDRE SS ES 

LE: GAL INP UT CHAR 
J UM P IF AT END OF TABL E: 

LE:: S INPUT CH AR 
J UMP I F FO UN D INP UT 

CH ECK NE XT CHAR 
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R E ~ E T ME: DIA EEFORE GET NE XT IN P UT 

PRO NP T ~H: SS: AGE 
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THIS ROUTI~ E HANDLE S THE PAGE SELECT COM MAN D CP) 
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"'.:o r. " o· A u.J •• • ·. l :'"'1 

OD5Cr Ol A 
05 43 4 7 A 

002 00 (; 
OC O lO E. .. ,... ,.._,,.,,.. ,. 
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4 75 
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• • LREA D 

L ~E A Dl 

Jt=IZ 

CALL 

J~H! 

PAGE 
JA Z 

TAB 
SUBT 

JAP 

ST B 
CALL 

LDB 
S TE E 

~' N P 

"IUTIL 

E:XC9 0 

CONV 

PGNOK 

NUMBE R MUST 
PGNOK 

16 
• 

PGNO K 

PAG~ 
Et-iDC CM 

t'AG~ 
PA GE 

EXC 10 

llE: 

PRO GRAM PAGE 7 LISTING PAGE < 

CONVERT HEX 

ER ROR EXIT 

ASCI I TO BIN AR Y 

LE SS 
IF" 

THAN 
ZER O , 

16 AN it GREATER 
NO GO OD 

TH AN 

IF' t1 0 RE TH~N 15, NO GO OD 

SA VE PA GE S P EC TEMP . 
CH ECK IF" END OF" COMMAN D 

I F" SO,RESET PA GE ttUMB ER 

ZER O 

r OLL O~ ING RE PO RT S ILL EGAL PAGE 

CAL L 

J ~1 F 

DATA 
DATA 

EJF.C 

S I OUT, 3,PA G6 

EX C1 0 · 

• MU0 4• 
T£ 11P STORAGE OF" 
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PA5E NU MBER 
I LLEG AL PAGE NUMBER 

LOAD CD~T R CL ST DR£ 
ENT ERED VlA TH E L CO"M AN D 

B SS 
CALL 
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J AP 

LDA I 

'.> TAE 
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LDXI 

STA 
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S TA 

0 
res 
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BI FL G 

LM OS 

120 
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ST A 
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JUMP If ON I~ ONE RM:C 
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o o 1 o 6 2 ·o o 1 o 1 o A 
0010& 3 00 10 6 :S R 
oo•o64 0 44 3 0 7 . A 
OQf-·6·~ 00 ~0 21 . A 
00 1066 154 302 A 
0 01061 0 0 10 1 0 A 
001070 001073 R 
0 01071 00100 0 A 
00 1 07'2 0 01074 R 
00107'3 0 443 01 A 
0 0 1074 0 0:5021 A 
0 o 1 0 7 !:5 1 5 4 2 7 2 .A 
00107 6 00101 0 A 
0 01 0 7 ;;" 001 1 02 R 
0 01100 0 0100 0 A 
001101 001103 R 
0 0 1 10 2 0 442 1 ~ A. 
0 011 03 0 0~0 2 1 A 
001104 0 06 150 A 
001 1 0 ~ 00 0377 A 
00 1 1 06 144 273 A 
0 0 110 7 0 0 1 0 1 0 A 
00 111 0 00 1 11 3 R 
001 111 00 1000 A 
0 01 112 00 1 3 1 :5 R 
0 0111 3 0 14 2 6 0 A 
00 11 14 0 0 10 1 0 A 
00 11l 5 00 11 2 0 R 
00 1 116 9 0 1 000 A 
001 117 0 0 112 2 R 
00 1120 0 020 0 0 A 
001 1 21 0 0 133 3 R 
0 011~2 014 2:5~ A 
0 01123 'ti'01 0 '10 A 
G0 1 1 P!4 00 1133 R 
CO lle:! 014 2 41 A 
00 11 2 6 0 0 61 20 A 
o o 1 1 2 7 o o o ·o 1 3 A 
00 1130 · 0~4 2 4 2 A 
0011 3 1 ·00 1 000 A 
00 1132 00 11 37 R 
00 1 1~ 3 0 ~ .42 33 A 
00 llo4 OQ9120 A 
00 113~ · 0000 0 2 A 
OQ 11J6 0 :5 42 34 A 
00 11 37 0 1423 3 A 
00 1140 144 2 2~ A 
0 0 1141 00 61 4 0 A 
00 1142 000 07 4 A 
0 011 4 3 0 0 100 2 A 
0 011 44 001225 R 
0 0114::; 0 3 4 22:5 A 
0 0 1 146 01:5 000 A 
001147 0 0~01 2 A 
00 11~0 0 04 3 :5:5 A 
tl 011:51 0 01 01 0 A 
00 11:52 00 11 :5:5 R 
00 1 1 ~ 3 0 0 10 00 A 
0 0 11~4 0011 60 R 
0 0 1155 04 4 21 5 A 
0 0 ! 1!i6 0 0100 0 A 
00 11~7 0 0113 7 R 
00 11 60 0 053 11 A 
00 1161 001010 A 
0 0 116 2 00121G R 
001 1 63 0 0 ~ 3 11 A 
0011 6 4 00101 0 A 
001 165 001170 R 
0 0116 6 00100 0 A 
00116 7 00132 3 R 
0011 7 0 
00 11 70 
00 1 171 
001 17 2 
0 01 1 73 
0 01174 
00 1175 
00 11 76 
00 1177 
0 0 1 200 
OG1 201 
"O •"' O'"' u 6 c c. 
0 0 1203 
0 01 2 04 
00120 ~ 
') 0 1206 
0"01~ 07 
0 012 1 0 
0 01 211 
001212 
0012 1 3 
001 214 
0 0 1 21!5 

044 202 A 
005021 A 
1~42 06 A 
005 11 1 A 
004 2 0 2 A 
0 54004 A 
0 141 74 A 
054003 A 
002000 A 
006451 R 
000004 A 
00 0000 
0 0 60 1 7 

A 
A 

oorc:o c: R 
124164 A 
0 :5416 3 A 
006 01 7 A 
0 0 120 2 R 
124 16 3 A 
0 :5416 2 A 
0010 0 0 A 
0011 3 7 R 

:51 4 

:5 1:5 
:516 
:517 
:518 

:5 1 9 

:520 
:521 
:52 2 
:52 3 

:524 

52 :5. 
:526 
:5 2 7 

:5 2 8 
~ 29 

:5 3 0 

531 
5 32 

:533 

~~4 

• 

:t35 LDF'R 
:536 

:537 
:5 3 8 

:53 9 
:54 0 

:541 LDBP 
~42 

:543 
:544 LD~D 
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S46 " 

:54 7 

:548 
:54 9 
:5 :5 0 
:5:51 
::1:5 2 

~53 
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555 

556 
557 

5~8 
55 9 

56 0 

.. 

:561 LDST 
562 
56 3 
~ 6 4 
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5f.6 
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5 7 1 
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• 
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JAZ 

INR 
TBA 
AttA 
J ·AZ 

JMP 

INR 
TEA 
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JAZ 

JMP 

· I NR 
TBA 
ANAI 

SUB 
JA Z 

JMP 

LDA 
J AZ 

..IMP 

CAL L 

LDA 
JAZ 

LDA 
ADDI 

STA 
JMP 
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" ADDI 

. S.Hl 
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SUB 
SU B I : ' . ' • . 
JAP 
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TAB 
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JM P 
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J t1P 
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DAR 
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JMP 
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TBA 
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I AR 
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STA 
LD A 
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LDAE 
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ST A 
LDAE 
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0 0 603 0 A 
00215 3 R 
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REA D THE CCS ~ORD 
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00202 ~ 
00 ~0 2 6 

OOZO Z7 

00203 0 
00203 1 
00203 Z 
oozo3 3 
0 0~ 034 
00203 5 
0020 36 
00203 7 
0020 4 0 
00 2 0 41 
0020 4 2 
0 020 4 3 
0020 44 
0020 45 
00 2046 
0020 4 7 
00 2 0 :5 0 

0020:51 
0020~2 
0020:53 
00 20:54 
0020 5!!5 
002 0:56 
002057 
00206 0 
00206 1 
002062 
0020 6 3 
00206 4 
C!J2 06 :5 
00206 6 
~'02J 6 7 
U020 70 
0020 71 
002072 
00 2073 
002tl 74 
0020 75 
0020 7 6 
...... ?0"77 
·.• J '- I 

0~ 2 1 C O 
002101 

002000 A 
00:5007 R 
034 0 21 . A • 

024022 
0 26 00 0 
00 2 000 . 
00630 1 
00~1 44 
04 401::i 
014013 
00 5 311 
0:54011 
001002 
00 2 0 3 0 
00 .2000 
0 '0 4661 R. 
0000 33 A 
00 0245 R 
0 0 ·1 0 0 0 A 
102024 R 

000247 R 
000000 A 
00 0 00 0 A 
1 20 240 A 
1 202 4 0 A 
1523 2 3 A 
120240 A 
14 07 0 6 A 
12 0 240 
14671!3 
1 202 4 0 
146724 
1 20240 
143323 
120240 
1523 06 
lE 02 4 0 

A 
A 
A 
A 
.:l 
A 
~ 
A 
A 
A 1:i l706 

1202~0 
143706 A 
1 202 4 0 A 
146722 
~2 02 4 0 
14 C702 
12 0 240 

A 
A 
A 
A 

'' O? i Q? '4 ... .,. ... C! .... ~ ... ~ . _,, ... ._ .. . 
!)02 103 1202 4 0 A 
00 210 4 
002 10 5 
('02 10 6 
002 107 
0021 10 
0 0 2 1 1 1 
0021 1 2 
002 11 3 
002 11 4 
002 11 :i 
01:'21 1 6 
002! 17 
002120 
00212 1 
!30 2 122 
0 02123 
(1(•=• 1 ':' 4 . ·' '- '-

:i 0 2 125 
00 :;>1':'6 

'- ,1, , _ J 

002 12 7 
n·.,~ ·'""o 11,.1 1.) c. .. .,:, 
:J 0213 1 

.... , .-. -. . .... ~. 

UVC J. ~..:Ji 

,-, ,., '.) 1 -=· 4 
' J V &... ._, 

,., '' 2 1 ~. e ·~· .... - .. :; • .J 

J02 140 
..... -.. ~ .... 14' 
U;JI."" .. J. . .&. 
! !~"'::'' ~t~-=-........... ;. t-

.--, n ...,. • ,.. ·~ 

;_I .j ,':., .o, "+ ..;,.. 
,..,. n..., , ••" 
-.' U C ... "f' "T 

00214 5 
.... "!: - · .. .. , 
I , · C. .L "'tO 

'"!n-:=t"" c::::n • • _ • ._..,...,J U 

·'"'o· ... ....... . 1 
J ;_. c .• . ._1 

.... . , ":' 1 ~ ':' 
'-' . • '- .. '-
~ I)" ' ., 4 ,_, c. .l ,.,.1 

A 
A 
A 
A 

146301 
120240 
!20240 
1 5 1306 
120240 A 
143306 A 
1202 4 0 A 
14670 5 A 

~ 

H 12 0 24 0 
141 70 6 >1 
12024 (1 
• It" " .., ,., .-. 
J. ...J ..;.. ,. ,:_ .::. 

120240 
1 5l 703 
1 

'
-=· o ·;) 4 n ..... L . • 

A 
A 
A 
A 
A 
A 

1
C'•":)''70? ,., .• J ._. .; . ;::. M 

120 24 0 
13 4 306 A 

• 4• ·~o ·~ . ... ._. ~ 

. ~-o"·'" .&. C.~ C.'"f~• 

140 7 01 

,, ... 
A 
H 

A 
A 
...... .. 
A 
A 

..• 1 ... 0" .... 
i~ l' ..:.. ..... 

'"' 1 '~40 .. h: 0 ... , _ . ..., 
J.~C.::.•.lr' 

• .• • 6 .• " 
.&. "+ .&. "-f' v 
120 24 0 
4 ... --" ..... •'"+C..,jU"1' 

1~n"='4" 
~--"" '- "" 
· ~n ~~ ... 
1 c. •. ..j c. '-' 
140707 
' " -:. "4n .. '"' ~ ;;::. "' 

A 
A 
H 

"'· H 

.... ., 
A 
A 
A 

.. ... -~ "" ·,.., J .._ c::. ~· ._, .!" :"'1 

002(10:) A 

892 

893 
894 
895 
896 
897 

398 
899 
900 
901 
902 
90 3 

9 04 

9 0 5 

906 
907 
90S 
'3 0 9 
910 

911 

• 
L IST4 

• . 
L UT7 
LISTS 
LI ST9 
LI ~T A 

912 LISTB 

9 14 LI S TC 

91:5 
.9 l6 E15~ 

JMPI'I 

LDX 

LDB 
LDB 
JMPI'I 

IXR 
INR 
LDA 
DAR 
STA 
JAP 

CALL 

JMP• 

DATA 
DATA 
DATA 
DATA 

. 
DATA 

DATA 

DATA 

L JEC 
CA LL 

' 
' -

' 

.. ···-·· ··.· -·-··-.. -- - --... - --· ..... -.··- . 

IU UTI L 

• 
PP UF' 

LIST7 

LlST 9 
0 ·2 
CHA 

LtS T9 
LI ST S 

LISTS 
LI ST 4 

•• • 

LCOUT,27,BUF'R 

LI ST3 

EUFR+2 
0 
0 
I · Ts 

... ... '• 

• Gr l'tR 

• 

I 

• 

' ' 

AF' 

FF 

• CCS LOC 

TP ::- RM 

XF' 

PROGRAM PAGE 14 

SET UP LC BUF'F'ER 

BUFFER ADDR 

ADDR OF' NE XT ROM FIELD 
NE XT RCI'I FIELD 
CON VERT TO ASCII 

SPACE AF'TER DAHl 
STE P TO NE XT FIELD 
FIELD COUNT 

DE CREM ENTED COUNT 
LOOP IF NOT COMPLETE 

OUTP UT DATA 

RET UR N 

TO LO 

' ' ' 
OUT PUT BUFFER ADDR ESS 

LISTING .PAGE < 

ROM FI ELD CON VE RSIO N COUNT 
ADDR OF' ROM FIELD TO CONVERT 

Ws MT FS TF SF ' 

I'IF' 

. . 

I M 

SH 

DD DD 

CF 

LB LA' 

• 

WR sc• 

BB 

PAGE DD' 

. TO P OF' F'CR M 

' 

572 ) 

0 2 

oz 
02 
o;:: 
02 

02 
02 
02 
02 
P2 
b2 

02 

02 

02 
02 
02 
02 
02 

oc 

0 ~ ·-

00 8 91 

0 0892 
0089~ 
00894 
00895 
00896 

00897 
00898 
008'39 
00900 
00901 
00902 

00 903 

0 0 90 4 

0 0905 
0 090G 
01)9(1::' 
00908 
0090 ';i 

009 1 0 

0 0 0 1 • 
.J ./ ~A 

02 00 9 12 

02 (! (1 91 3 

0 ... . .:. 
r. r. "' 4 ... 
I,.! .,_1 :::' ; . • :• 

. ... ··; •: , . "; .., ..• • ' - ... 

• 



. .. ~ . -
~- .. 
~ , 

' . ~ . 9 

E .2 YDRTEX LIS T1 NG 

00~1:57 
"0~' 60' ... , .._ ... 
0021 61 
0021 61 
002 163 
002 :64 
00211) :5 
') 021 6€ 
0 0216 7 
002170 
002 17'1 
""1 "- ~ ~ ..... 
'-''"-'C.Ll C. 

00601 7 
000171 
C043:5'5 
o·o6 14b 
00 0 007 
00 6 030 
002 3 1 3 
00 1 010 
002177 
00511 1 
0 .0€.03 (1 
00233 5 

A 
A 

A 
R 
A 
R 
A 
A 

0 0217 3 001 0 1 0 A 
" 'I '=' • 7 4 ... • .._ .L 

00 2 17 ~ 
nn.-,1 -:- .: .., .... ,_ , v 

002 17 7 
""'"' .... _"'0 IJ .JC. C.U 

::10220 1 

0022 1 0 
.... ,.. -- .. .. ;:vc. c. .L.t 

1)0 '='-=' 1~ l .. .._ .._ 

0022 1~ 
~,. . .... ""-~ 1" .... .... c. .:. ..,. 
n o-:.-:>1c: '· .._~ ........ 
..... ,..., ...... ~ .. ~ 
._,: .J .:.. .:. ! ~ 

O n "'"""' 1~ 
IJ .:.. L. J. •" 

"" ~ "=' -- o oJ .... .._ "- c 
..,.t'l"'\ ........ . 
"·' 1.,.1 c:. ...... c. .L 
......................... "" •.) .... c. c. c. c. 
"' ""'""" .............. 1.1 1,.1 c. ..:. c . . j 
..., ,......, ..... "" ·"" 
..,1 .... c. .:. .::. .... 

00
~..,..,.,. 

c. cc.....: 
032226 ......... ___ __ 
Ut.JC.CC.I 
nr,~~ ":' o • • ~ t;,.;. ...... ., 

nn "::\?~ 1 
v v ~- '- ... '• 

""~-=--=-"=' ~ • .... '- L. ._. L.. 

.....,j ... - ~ --1) \ ' ~C. ..;o ..:;o 
nn~-='.., 4 ... u._ c._, 
..... •" ~· ':" ":' .. ....... _.._._ . .,) 

0!.1223 6 

0022 40 
0022 41 
0 02 2 42 
002 243 
0022 44 
.-. " -;, ':' 4 "" ... • '-- .._ .J 

(l(l~-:.· 4~ •• C.\.. .. 

"llJ ?.2 4 7 
OC:? C50 
')0 ,2 2 ~1 

1)(.'122 ~ 2 
n - -- --• .. l 1 C. ~ ~I ~ 

002 1 7 7 R 
006030 A 
002324 R 
oo6e27 A 
000 17 2 R 
002 0 0 0 A 
006 2 3~ 
,..,..c n "o1 • 
UU ._fU .. ~ 

006140 
" ''"00 '=' v v •; """' 

0050 1 4 
OO C O?n ...., ~ \,· 

1202 40 
06:i000 
00614Q 
:300007 
... .. ..... 0'"' 
v ..,) .... '·' ~ 
0 02 000 
00 4 66\ 
0000 11 
00000 0 
00200 0 
,.. G • ,., .... 
UJ._II,.i 'tJ. 

002000 
OO~OC 7 
00 6 030 
0 0 0 24 6 
006027 
1)(101 6 7 
00200 0 
"O"'""'"'C' .... ~·c~ ._. 

0 05 14 4 
00601 0 
OO OOC 7 
054 10 0 
0741 0 0 
002000 
00 36 74 
034075 
006 0 27 
0 0 0 113 
002000 
006 235 
005144 
074067 
006017 
000167 
0 06147 

.... .... 
A 
A 

A 

A 
A ,., 
1'1 

A 
F: 
A 
A 
A 
R 
A 
R 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A 
A 
A 
Q . ' 
,, 
H 

P. 
A 
R 
A 
A 
A 
~ 

• " 

:·rn~o:; c:::. .-t nnn1"'7"11 ,.... 
• • ..., .._ t .. ._. --r ._, v v J . I V , ..._ 

( '\1"\ ..... .. 6'' . I ·• • \.t •.. •• . v 

- · .-."" 6 1 •.• U,- c . . . .. . -. ""' .-. ..: ... r:. , o c. 
. · ) '"• ? <='? ' '--liJ '" ..... -. ,.., ,. 4 
1,.; V .;:. i:. C • 
;'"t ,... """ ~ , .. C' 
IJ :) (,:_ C, 0 ... 1 

00 22 6 6 
. . ;. :· c. -,. 
•' '- •- ·Ji' 

,., .-. ~ . .... "'? ~ 
'.IU': C. I V 

0022 7 1 
.~. .-. .- . ...... . > ..... 
1• 1 l 1 c c r" c 

'
-. ..... ... 2 ~ ~. 
· ' 'j .::, I .:i 

00 ?. 2 7 4 
,., ') '? '.) ~ "' . . . ~ ( ... ~ 

00227 €. 
(:0 2 277 
.-.n "" ..... no ~ ... .... c; ..;,L 

~·0 2 3 01 
')02 3 02 
0 02 3 03 

""'"''"' 0 4 U I) C. ..:• I . 

.... 1"1-•"· "' · 
· ~· .... c. .:,. •) oJ 

00230 6 . -...... ~ ..... ,... ~ 

,_, ·-· t:. ·=· \,1 ., 

n n - """"1" 1 .. 1 U L":. ~~ 1..1 

00 1 C:02 
00227 ::) 
00604 7 
0 4'\f"•• i':...,. 

V\.IJ. O ·" 

014 0 ~ 5 
1"1>"-C'"'""l ' UU~l ,:> •, 

0 540 5 8 
GOlOO i:' 
,.. 0 ":) ............ . 
u L... c. ... '·' 
00200 0 
G 0 <- 6 .;. ;, 
n 0 '• :) '"' ,. u ~,: . ~':· 

00 0 2 4:0 
00140 0 
00(;67 3 
00100 0 
1)022 2 :~: 

0020 0 C 
U• (' .~ c. " ' ·r.r (:\ ,1, 

0 ,.. ........... ,. 
1..1 v '·' oJ r;. 

0002 4 ~5 
00100 1) 
00 067 2 

4-. 1"1- 4 " 1 C. IJ C':, 1.,1 

4 ... ,~~ ...., 

1 ...,....,.o ,.• r' 
14764'J .... -......... 
J. ..... i , c. . :. . 
~ ~ i:::. '=" 4 :1 .,, __ '- ... 

A 
R 
A 
R 

A 
A 
A 
A 
R 
A 
R 
r4 
R 
A 
R 
A 
F.: 

A 
R 
A 
R 
" '' ,.., ,.., 

A 
H 
A ,.., 
"· .. ,. 
H 

A 

917 

'313 
'3 19 

'320 

9 22 
923 

'3 24 

'3.2::; 

926 

927 

928 
9 2 9 

932 
9 33 

'3 34 
935 

936 

937 £156 

i 3S 

9 39 

'940 

~41 
94 2 

'-'14"' - "' 944 

·. 

94~ E1:57 

94 6 
947 

94 8 

949 
950 
9:3 1 

955 • 
95 6 
95 ? 
95 8 

960 

961 

962 

• 
£1S8 

966 • 
'3 67 I OHDR 

L.DAE 
• 

LSRA 
SU BI 

L D ~< I 

J AZ 

IAR 
LDX I 

JAZ 

:.. DXI 

LDP.E 

CALL 

TXA 
SUB I 

TAX 
LDB I 

ST:S 
SUBI 

S TA 
CALL 

CAL L 

CALL 

LDXI 

Ln:SE 

CAL L 

I XR 
LD AI 

STA 
S TX 
CALL 

L D~< 
LDB E 

CAL L 

IXR 
S T ~~ 
LDA E 

SUB £ 

JAP 

Il'l R E 

LDA 
DAR 
S TA 
JAF' 

CALL 

J SS3 

JMP 

(:ALL 

J MP 

DATA 

. . . - .. . .. 

· PROGRAH PAGE 15 

S TORE 

13 
7 

ICHD R+7 

DBH DR+7 

D~HDR+1 

P~GE 

OH 

2 

• • 

o.x 
7 

!)PAC 

PBUF 

BUFR+l 

WORD 

OH 

e:t ~ ~x 
E1:'5SY 
RWC S" 

f"15SY 
~1 Bur 

DH 

E 1 5:5Y 
IJORD 

., 

WOR D2 • 

E l ~S 

E1S5 X 

E15 5X 
El5 7 

' • 

LDOU Tr30tllUFR 

EXC1 0 

E I 5 E. 

t.!J I'JUT t 30 ,B UFR 

EXC1 0 

CHO OSE I / 0 CS HEAD ER 

IF' O.K. STICK WIT H I T 

ELSE, SEE IF DECODE 

GET PAGE NUM BER 

PUT IN HEADER MESSAGE 

ONLY HEED TIJO DIGITS 

OUTP UT THE HEADER 

• 

SPACE THE :.. 0 

INITIALIZE TH E OUTPUT 

INIT BUFFE R ADDRESS 

GET ~DDR E SS 

COr'iV ERT TD HEX 

SPAC E BETWEE N SECTIONS 

SA VE 
READ 

! UF'F ER LOCATION 
NE>a t~CS WORD 

RE ST ORE BU r F' ER POINTE R 
GET MI CRO 

PUT IN HEX 

SAVE BUFF'ER LOC ATION 

DU t-li-'E D ALL ? 

'v' ES 

ON TO DUMP NO~T 

TI ME FOR NE W LI NE? 

NO 

YES 

I F SS3 ,ABCRT DUMP 

"UT F' 11 T ' 4 '1,. 0 I WHAT REMAIN S 

• I/ 0 cs, PAGE • 

... . . -.. .. -- . . .. . .... ···--- . - .. ...... ..._.. ... ... .• .... . . .... •"'- . 

LI STING P AG E ( 

DR B 

BUFFER 

WORD 

• 

573 ) 

c . 1 

0 2 

02 .-, .· . v .:. 

0 ~. .::. 

02 
'J' -:.. ' '-

00916 

00 9 17 
00 9 1 8 

00 9 19 

00920 

0092~ 
00922 

0 2 00923 

0 2 00924 

oc· 00 92 5 

0 2 00926 

IJ C. 
... ·: 
•J ... 

,·, .-. 
'·' -=.. 
i l ·=· u .... 

... ..... 
' -. ... 
,·, .-. ,, ··: 

,.., .- , ... ,._ 

..... .-. 
·-· :.: 

... "::• 
'-' L .. 

.... -. 
'· L 
( ; ·:: 
•.• '-

!"· .... . :. 

. .-. 
:.. .. -
~ .. 
1. .. . 

'~ 

f'r :.· 
' L 
. . =· 
'•' ' 

r. ; . .. -

- -. .-
,-, .-. 
I ' •::. 

. . . . . . . -. . -. 
•.' ·:. 
.~. ·:· 
• • L 

,· :· . ·... .., .. ..:. 

.·, ·:· . '. 

(• ·:· •. ._ 

(". .... 
'·' c 

,·, ·: . 
·' ... . . ,... . 
. ·-

'1 0'"• ""7 \. \. ~c ... 

.~1 ... ~:. -=· ·:· 
~ ·:.!/'-'··' 

,., (I Q -:> •::, 
IJ _,. t; .. • ' 

•• u· Cot ·J f• t.• .. .., · ' 

G 0 ·3 3 5 

II L'' Cl ,.., .. .. . .., """ t.• 

,., ,., r't ...., "; 
I) IJ -;t .J _.• 

r: ,.. ·:. ...... .... 
... •. .I' ..;. ·=· 

009 4 0 
i"'lft •.::: .... 1 •J• • ..,-.. , 

') ... ·~ t! . .,. t • .; . ... 

r, , .. ··-=· ··• ·~ 
' • ... ... ' '"f • 

": r1 Co , , c. 
'J•. ;,, I 

(''• .. t:l , . . • 
- v .... 

,. ,., ,..,4.-
·J ,, ; · : - ,. . . 

1 • t ~ .', ': ! 

r . :'•. ' ·! tj ;': .., . . .. .. 

••• .. . - , • • - t 
._, f) : · ' .. _ 

- · - ·-· iJ i,l ';I ~.:~ ...:: 

••• ••• ·:. t: : . .. ..., . 
•.. , ... r. - , 
It • .,/ . 1 t"' 

i ·f• :.:-:;· 
< • -

('· ••• -: r.!" -:.· 
• • • ·~ ;;.o ... . ..... 

... .·. .... (.., .. · 
•.• ..• -; ~\ ·.· 

,-, ··; q '~ . 
oJ •• • • 1,.} j , 

. . ,. . .. 
lj !.J ':..' f., ... 

... .·. .--. ~ ·.. ~.. . . .-.. '· 

... .... ..._ -- - - ·-·- - . . . . . . . . .. . .... - .............. 
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£,2 VORTEX LISTING PROGRAM PAG£ 16 LI STING .PAGE ( 574 ) 

' 
002311 1~0301 A 
O CZ~ l! 14370~ A 
0 02 313 t20a4 o .A 
ott3t• 12024o ·A 
0 0 2 31~ 120240 A 
!1 0 2 316 1 423 0 3 A 
00 2317 1 ~1640 . A 
0 02 3 20 140640 A 
0 .023 2 1 1 2 62 4 0 A 
002322 1~0301 A 
0 0 2 3 23 143705 A: 
00 2 3 24 120240 .A 
C. ~ 232 ~ 120240 A 
0 0 23 26 12024 0 A 
002327 142 3 03 A 
0 0 2330 1 ::51 6 40 A 
00233 1 1 41 240 A. 
0 02332 1 26240 A 
002333 1~0301 A·· 
002334 143705 A ' 
00 233:i 1202 4 0 A 
002336 1 20240 A 
0023 3 7 000000 A 
0023 40 000000 A 

9 6 8 DAHDR DATA • DCS A • PAGE • 
• . . .. ,, 

..! 
ll .. . .. . . . 

1· 

969 DBHDR DATA • DCS B • PAGE I 
I 

• 

00 2341 
0023 41 002 000 A 

970 
971 
97e 
97 3 
974 
97~ 
9 7 6 
977 

• • 

• 

• 

• 
£1'0 

f • 

• 

/ 
. ' 

DAT•• 0 
DATA 0 
EJEC 

• 
I£TURN TO . DPERATIHG SYSTEM 
. 
·1ss 

· .. CALL 
• 

• 

• 

0023 42 
0 0 23 4 3 
0023 44 
0023 4~ 
0 023 ~6 

00 4173 
0060 ! 7 
00 477E. 
00 100 2 
0023 56 

R 
A 
R 
A 
R 

97~ £17!5 :' ·; LDAE LD DN . Rt'ID7 

002000 A 
001034 E 
100000 A 
01340::5 A 
000 132 E 
000000 A 
0 0 000 0 A 

979 

980 

. . ' 
0023 4 7 
0023 ;50 
0023 "-1 
0023 :5& 
no23 ~ 3 
0023 ~ 4 
!J023 :i:l 
0023::5 6 981 •£117 

9 8 2 

• 

!J B ~ 
9~4 
98~ 
9&6 
,87 
9S8 • 
989 • 
990 !1!1 ' . 99 1 • . • 

0 0 23~6 
002357 
00236 0 
0023 61 
0023 6 2 
0023 63 
0023 6 4 

00236 ~ 
·· o'='" G ' •' t..- <J b 
002367 

'99 2 ~ 
9!3 • 
,94 • 
'3 9 ~ • 
996 ll! 

997 ll! 
9 98 
999 

100 0 
10 0 1 

• 10 02 
000001 
0 0015 0 

A 100 3 DC 
A 1 004 OM 

10 0 5 • 
1 006 • 
1 007 ,. 
10 08 !I 
1 009 • 

002 000 A 
002350 E 
100000 A 
10 3 150 A 
0030 6~ R 
0000 00 A 
0 00 000 A 

002 000 A 
0010 43 E 
l'n·-....,5c_ R 
l'l'C.~ 0 

101 0 IORQ1 

1 0 11 

00 237 0 0025 5 1 R 
0023 7 1 002374 R 
o ·o 2 3 7 e o o 2 3 7 4 R 
;; 02373 GC236"~ ~ 
,. ., , .. 7 ... 1 0 1 "'. \.I CSS 10 v v ' ·· .... .,. ..-. 

10 1 3 • 
l C' l <l • . 
H 15 • 

0 0 2374 0060 17 A · t 0 1 6 

JAP 

CLOSE 

.. 
. : ·-

IS S 
IF'F 
EXT 
I FF 
CALL 
IfF 
GOTO 

£177 

LOFCI•!5•0•l 
.. 

•• 

. . . 

0 
VORTEX 
EXIT 
voR·rtx 
EXIT 
VORT EX 
SKP7 , 

WCS SAVE ROUTINE 
,.~······~······ 

NO 
. 

IF' · IT IS • CLOSE AND UPDATE 

. . 

c. 1 

c. 1 
c . 1 

TRANSrERS CO NTENTS or WCS TO DI SK FILE "\.ICSIMG• <WHICH RESIDE S 
ON THE OM PARTITION ) 

EXT 
EXT 
EXT 
CX T 
EXT 
EQU 
EQU 

vswcs 
VSI-ICSI 
V$ WCSD 
\i $WCSF 
V$ WCS: E 
1 
10 4 

UCS REEN TRANT SUBRO UTINE ENT RY POINT S C. 1 
c. t 
c . 1 
c . 1 
c . 1 

riLE IS FIR ST OPENED ; IF NOT FOUND, SAVE OP ERATI ON 
IS ABORTED 

OP EN OPEN AND R£UIND FILE UCS I ~G 

STA T LOO P TI LL DO NE 

IN ITIALI ZE WCS I N PREPARATION FOR DA TA TRAN SF ER 

LDAE . ..- '-' CO 
' .. ' .., INSTR TO IN IT WCS . 

.. 

,. 

I 
• 

. 
I 
I 

I 
I 

• 
02 00967 

Q2 009 68 

02 00969 
02 00970 
02 00 971 
u:-=: oo972 
02 00973 
02 0(1974 
02 00975 
02 00976 

02 00 977 

02 00978 

()2 00 979 

02 00980 
02 0098l 
02 00982 
0 2 00983 
02 00984 
02 0098 :~· 
•) ;;; 0098S 
o;-:: oo9~:? 
D2 00988 
:..r.· ')0'389 
o:=: oos9c 
;; ., 003'3 i. 
r. ·:! 0 c· 0 .;:; ? 
.I l J' ./ L. 

o:.: {:(199 :3 
02 1)0994 
n·.:.· (\•":•"::t: r-
·~ '- vv.,. _,~ 

l'l ;:• l''a I• () -=· 1. - ..... '· ' .,· ..._, J 

n ..., ~ r,· g t:') _,. v..:. t • • - '3 ;' 

o::· oos:9f.. 
" ,. • r l u· C• 1"'\ •.::i Ll -.': •- _ .. ·~ -·· 
f) .-, (! ( ,.., r: ,., 
L) r. >.J J. t.l .; 1.1 

:);:· 01 001 
0 ':• I ' 

f• ·:· 
~ ·-
0.:. 
I' ·=· .· '-

0 .•• "-

.-. .-. 
¥ r . 
n ·::· .. • ... 

,-. .( .... ,... -. • .. •J. •-• .. •..::. 
.-. 1 -~ l' .-, 1.) ll o ,;,. 

ln•
1

;"'i nA 
"' V J •r 

··• 1 1iC "' V L .. •-• ("; • .-. c· .· 
\J•U •·.) 

0 1 -J O./ 
01 00::: 

,.. .•. f1 1~'i•'• 
f) t": ~ tJ ' ·· 

( ·~· 
~ ~. . , ..... 
IJC 
t't -=
IJ IM 

{! ·=-. . ..... 

0 1 0 1 1 
.... 1 ... • 1•'\ 
f,...t. V.i.C 
" 1 (• • . -. 
1.) ·' j. .:.. 

0 1 0 1 4 
.... 1 , .. , .. ,_. 
'·' " .._; .L ·-· 

• 

• 



- . .. ·- . 

. , .. ~ ~,· ...... . . . . .... 

E.2 YCRTEX LISTING 

- · 

0'0 237~ 000611 R 

002 376 
002 371. 
0 02400 
002 401 

00 2402 
002 403 
0 02 404 
002 40~ 
0 02406 
00 2407 

C0 241C 
00 241 0 
00 2411 

OQ6:50~ A 
0'00 406 A 
000600 A 
000000 E 

006010 A 
001000 A 
054265 A 
006010 A 
000170 A 
0:54 26 3 A 

00 6010 A 
060000 A 

lOll . . .. -· . , • .,. I " ... - .. ..... 

1018 • 
1019 "-
1020 • 
102 1 

1022 
1023 

10 .24 
102:5 • 
1026 • 
1027 ,. 
1028 • 
1029 .. 
10 30 • 
1031 WCSR20 
1032 

00 2412 11425 7 A 10 33 

0 02413 006505 A 
00 2414 000406 A 
00 241~ 000600 A 
002 416 
002 417 
002 420 
00 2421 
n " c." .1. ::' ~ U\..1 ,.. __ 

""-='·' 23 .... v '- ~ 

l10 242 4 
"0 ........ .. •,J c. .,. c. .J 

0 02426 

002 427 
00 2430 
0 0243 1 
002432 

002433 

000000 E 
006010 A 
004000 A 
0~425 2 A 
002000 A 
00 261 0 R 

006010 A 
120000 A 
11 424 3 A 

00~50 5 t:l 
000406 A 
00060 0 A 
00241 6 e: 

006010 
002 434 0000 £: :3 A 
002 43~ 
002 436 
nn ........ ~.,. • . c. "t ._. f 

0 01:: 440 
001:: 441 
···!'1"" 44° ~· .... L.. L-

0~4236 A 
002000 A 
002610 R 

006010 
140000 

A 
A 

114227 A 

00 2443 006 50 5 A 
002 444 00040E. A 
00 244:5 000600 r, 
002 446 002432 e: 

00 2447 
oo 24~;o 
002 451 
00 2452 
-- o-. *· 11:' ~ .. i C"t~..l 

002 454 
00 2455 
(: 02 456 

002457 
00 2460 
0024 61 
002 .!l62 

006010 A 
000020 A 
05422 2 ~~ 
00200 0 A 
0026 1 0 R 

006010 A 
160000 A 
11421 3 A 

006503 A 
00040 •::. ~ 
00060 0 A 
00244 6 E 

00 2463 006010 
0 024 64 000 4 01) 

A 
A 

·- ~ 

10 34 

10 35 

10 36 
i 0 37 

1038 ., 

1040 
1 041 

104 2 
1043 

1044 ll! 

104~ • 
104 6 • 
104 7 

104S 
1 0 4 '9 

lO::i O lll 

lO:il "' 
10:i2 • 
10~3 

10~4 
lO:i~ 

1 0 56 • 
10 57 • 
10 5 8 , 
10:59 

1060 
1061 

1 062 !I 

1 0E· 3 ~ 
1 ,... .,.. ... -

UO ""t ~ 

1 0 E. 5 

. .... ; 6 ... u 0 

1067 

1068 • 
106 9 !I! 
1070 • 
1 0 7 1 

en .,....., 
" •..! ( c:. 
•n~ -. 
J, ,_; ( ....... 

1074 !I! 

• 

. . -. - . . 

PIIUTIL PROGRAM PAGE 17 LISTitiG PAGE ( S -st .! 

• 

• 
AL:OC VSWCSE EXE CUT E IT 
I • ..# • • ' 

INITIALIZE WCS PAGE NUMBER TO ONE 

LD AI 

STA 
LDAI 

STA 

01000 

WCS PAG 
1 2 o· - ~ 

BUF"CNT INIT CNT OF" F"REE WORDS IN THE EUF'F R 

rDL LOUING SECTION SAVE S ONE WCS PAGEt AS SU MED TO CONSIST 
0 F' 5 1 2 U 0 R D S C E H T R A l C S , 1 6 W 0 R D S D C SA , 1 6 W 0 R D S D C S :B , A tl D 
2:;6 WORDS I/0 CS. FOR WCS ? AGES WITHOUT ALL THE SE CONTRO L 
S TCRES, DATA SAVED WILL SIMP LY BE ZEROES OR ONE ~ . 

BSS 
LDAI 

ORA 
ALD C 

LDA I 

S TA 
CALL 

·. 0 
0 060000 

WCSPAG 
vswcsr 

TRNCtiT 
~lS A'v'E 

CHOOSE CCS FOR DATA TRA NSFE R 

ON THIS PAGE 
OUTPUT ADDRE SS SELECTING F' UN C WORD 10 WCS 

TRAH SF'ER ~12 G4 BIT WORD S 

SELECT DC S A FOR DATA TRANSF'E R 

LDAI 

ORA 
ALDC 

0 120000 

IJCSPAG 
\I$WCSf 

. . 

TRANSFER DATA 

LDAI t E 

STA 
Cl=ll.L 

. . 

T RNCtfT 
W::: AVE 

COMPUTE FUHC WORD 

OUTPUT ADDRE SS SELECTING F' UNC WORD TO WC S 

TRANSFER 16 WORDS 

SELECT DC SB fOR DATA TRAN SFE R 

LDAI 01 40000 

OR"l ~lCSP AG 
ALOC .. .... ,c ... .,.. 

\' .:· '-', ~ r 

T;;:AilSFER DATA 

LD~I 

Sl' A 
C~ LL 

16 

TR~CNT 
~~ S: All E 

GET fll~iC WORD 

OUT PUT ADD~E SS SELECTING f UNC WO RD TO WCS 

TRAN SF ER l E. WORDS 

~ ELEC T I/0 C$ F'CR DATA TRAN SF' (R 

l. D A I 

ORA 
ALOC 

0160000 

WCSP AG 
v:::wcsr 

TRANSF'ER DATA 

LDAI 256 

...... A 
"'' CALL 

TRNCNT 
1-l :S: AVE 

GET fUN C W'J RD 

OUTPUT ADDRESS SELECTING F' UNC WORD TO WCS 

TRANSFER 256 WORDS 

02 01016 

• 

,.. ..... 
v .:. 
02 
02 
U 
.. ..... 
~ 

02 ...... 
u ~ 

02 
t. - ·· '-' c. 
0 ~. c. 
"' ~. I,J .::_ 

02 
n ·=· -· .... 
r • .-, 
v c. 
02 

0 1 0 17 
0 1 0 1 8 
0 1 0 19 
01020 

0 1 (1 21 
01022 

0 1 02:: 
0 10 24 
010 25 
01026 
0 1 027 
0 10 2 8 
0 .... .... . ... 

... f,.i .::. : -' 

0 10 3 0 
0 1 0 3 1 

'.: 2 01032 
02 0103 3 

02 
~ .... 
'J t:. 

01035 
01036 

I'• -=- 0 ! 0 -=· ., .... '- ... -.Jf 

L2 
, .. . -. .... .: . 

- -1 • • • 
;,) .-. 

.-.... 
L .:. 

C. ":• . ·-

.-. .-, ,_; .:. 

.-.. -. : ::.. 

,., ·:· ·-· · .. 
I' ~ J c. 

, .. , .-. 
•.. ~ . 
.·~ -. 
I I · - · .-, .· 
v •• 
r • ... 
"-' ~ 

Ol ti"~·-· v .. ;. .;.. 

01039 
0 1 0 ·~ ::: 

01041 
010 42 

0 10 4 3 
0 1 0 4 4 
0 104::; 
0 10 4 6 

... 1 0 A ~ u ~ J 

0 10 4 s 

0104':> 
0 ~ 0 5 0 
ClO~! 

:Jl(l52 

1~1,-Jc: -;:. ... -· ..... 
() l neA 

0 ·J .. ;. 

r' t .- . c::: C" 
• 1U._! .. • 
.n • nc .' 
'J '· v ..... . :; 
010 5::' 
01115:::: 

lj 1 (I 5 •) 
1,., • f'l c: f• 
-· J. ·- \..' •.• 

('.:0: 01061 

.. , .... 
:. ! , • . 

;"J ·7· •• 
..... .-. ... ~ 

1-. . •• 
! .---. . 

1.' ::: 
.-. ·~ 
•) !.-

1
-. .-, 
.J ·":.. 
n -. • • 0:. 

, , , ..,, .. -. 
1, 1 J. •.1 t:".'- .:.• 

() 1 (I 6 ; f 

'

""r.ri:':" 
JJ. t.·O·-' 

U• 1' ,., .: -· 
,J .... · -· 

;)1067 
Otf-68 
0 10 r~ 9 
01.0?(1 

010 r'i 
1)107 :=-: 

'• .-. ,r, 1 0 "? ·:'. '·' ::. ,.. ( ... 

-------·-- ------- - -··- .. - . - ,. _ _._ ·-·-· ..... -- ~- - ...... ·-- - ;•• •· ... .. . ~·~- ·-· ··~.. . -· -- -- . . ...... - . . .. 



-· . 
.... ~~"" . . .. . . 

;-.. . ... .,. 

' 

. . . . 

E. 2 YORTE X LISTING 

107:5 
0 02470 00200 0 A 
0 02471 00 23~7 E 

• oo:z47e 100000 A 
002473 100550 A 
002 474 00306:5 R 
00247:5 000000 A 
0 0 2 4 76 000000 A 

1076 
002477 002000 A. 
0025 00 002366 E 
002:5 01 002470 ' R 
002:502 002567 R 
002:503 002506 R 
002 504 002567 R 
002~0 :5 002477 R 

1077. 
1078 
1079 

002506 014163 A 10 80 
00 2:507 0 0612 0 A 1 0 81 
002:510 00 100 0 A 
G02~11 054163 A 10 82 

10 83 
1084 
10 85 
1086 

002 :512 006030 A 1 0 S7 
002:513 00306:5 R 
002:514 01:5003 A 1 o sa 
(102:5 1:5 l2:5005 A 1089 
002:51~ 1450!l6 A ~090 
002:517 001004 A 10 91 
002:520 002410 R 

10 92 
1093 
1094 
109:5 

002~21 0020'00 A 
002:522 002471 £ 
0025Z3 100000 A 
')02524 010401 A 
002~2~ 003105 R 
ooa:s26 ooo ooc A 
"n2~27 ll . ..J 000000 A 

10 9 6 
no-:>~p·o .... ~ w 002000 A 
002531 002:52 2 £ 
no_,.,~...,.., 
u c. ~~ 100 000 A 
::'02:53 3 010405 A 
• . (l":" C' ":' 4 ...,v • • ..J.._, 003105 R 
00253 :5 000 000 A 
0025 36 000000 A 

1097 
10 98 

nn ~c:;"')? 
"' '- ~....J.,Jf 002000 A 
002540 002531 E 
f1025 41 10000 0 A 
Cll2542 003~50 A 
002~ 4 3 00306 :i R 
002:544 000000 ~~ 

002:54::1 00000 :> A 
1099 

002:546 006:50:5 A 
002547 000406 A 
0 02~:50 000200 A 

1100 
11 0 1 
110 2 
11 0 3 

00255 1 11 0 4 
11 0 5 

"fl""'C' C"" ·: '· c ·J -· .&. 002000 A 
1)02552 002540 E 
oo~ .... :s ~· C.J .:,. 100(100 A 
..... ,... ...... .... 4 ·; ... c....,...; 01040 1 A 
00255 5 003 10 2 R 
0025 :56 000000 A 
~. ;,"\ " t C" .., \.' u c. .J ...J ( oooooc A 

H 

11 0 6 
002 56 0 002000 A 
"""' ... 61 '-' L~ ,._ ...J 002552 E 
002562 100000 A 
002563 010405 A 
002564 003102 "' "' 002565 oooo co A 
trD:":5 69 0 0 0 0 0 0. A 
002 567 • 110 7 

1109 
002~b7 002000 A 
O"""' ...... r: IJ C. ..J ( ) 002561 E 
~;o,':)C)71 v c. . .... 100000 A 
002572 01040, A 

" .. -~ 

IDRQ2 

• 
ll! 

• 

• 
llf 
llf 

• 

lll 

• ,. 

' 

,. 

• 
!I! 

* OPN ERR 

ABORT 
IOR Q3 

• 

···· -~· ·- ·· ~ . . . . . . 

PROGRAM PAGE 18 LI ST HfG . PAGE < 

' 
URIT£ IMGFC B,DM•l•O URITE LA ST RECORD OF THE PAGE 

' 

STAT LOOP TlL. L DONE 

TOT AL PAGE TRAHSFERED SO INCREMENT PAGE~ 

LDA 
ADDI 

STA 

IJCSPAG 
0100 0 

I.JCSPAG • 

It END OF DISK FILE• ALL DONE. 
DTHERUJSE• ANOTHER PAGE TO TRANSFER 

IMGtCB 

GET CURRENT RECORD C IN FILE 
ADD BEGIN FILE ADDR 
SUBTRACT END ADDR PLU S ONE 

LDXI 

LDA 
ADD 
S UB 
JAN 

3•X · 
:!'i• X 
G. x 
I.JCS R~O IF NOT AT END CF FILE• BAC K TO LOAD 

. ·- - ; 

1-fHEN ALL DON£, SUCCESS MESSAGE OUT PUT AND FILE CLOS ED 

URIT£ M3DC B• OCt 0 r 1 OUT PUT OPER ATION COMPLETE . . 

. ~ -
• 

IJRITE M3DC Bt LD• 0, 1 

• 

I 
I . 

t ' 
CLOSE I M(\FCJJJ Dl'" 0 • 0 CL OSE THE FILE I 

• • . ' 

EXIT 

EJEC 
·' 

Ir OPEN ON FILE UCSIMG rAILS, FO LLOUING REPORT S IT 

B SS 
1-l~I TE . 

~RI TE 

BSS 
~.!RITE 

0 
~1 2DC lh OC r 0, l 

M2DC 1h LO, 0, 1 

0 
~uDcBdlc.o, 1 

TEL L OPERATOR FILE NOT FOUN D 

LIST ON LO ALSO 

' 
' . . 

• 

i 
• 
J 

I 

LET OPERATO R KN DU OP ER ATION ~BDRtED 

. . 

576) 

02 01074 

• 

02 01075 

02 01076 
0 2 01077 
02 01078 
02 01079 
0 ~ . . .:. 0 10 80 

02 01081 
02 01082 
C2 01083 
02 01084 
02 01085 
02 01086 

02 01087 
02 01088 
0'"' .:. 0 10 89 
02 0 10 9G 

C2 0 10 9 l 
02 010"32 
0 . .., '· .:. 01093 
02 01094 

02 01095 

''"? 0 .. ,..q·· 
Y- J.•.• . C• 

02 0 1097 

1'0:. ''10CIP .I "- '.J ..; ._, 

....... v t:': 
f! •;""t -· '-· " .-. .... c 
1
·, .., 
,.1 .:. 

l ... ·::. .... 
"• ..-. ;,.. c. 

,.. .. ,., ~ II"\ 
IJj.I,IJ.' 

Ol.lOG 
,., ....... t 
l.,o .a. j, OJ .a. 

"'1'1 .... I) .1 I !:.:: 

011i)3 
0 1 1 0 4 

02 OliOS 

('2 01106 
C2 OliO? 

• 

i 
. . -· 



. . - - ... 

- ~---· ~·.r " 

.. .. - . . . .. . -· • 

E, 2 .YOrHE:X LIS TING • PROGRAM PAGE 19 LI STING PA GE < 

co2~73 oo,on·: R 
002 ~7'4 01}.0.09(1 A 
00 ~~7~ OQOOOO A 

. .. 
0 0. 2 ~7'6 
002~77 
GG2600 
00 2 601 
00260 2 
0 0 26 0 3 
n 1'\ -. ,. 0 .~ 
'• .J .::. 0 J .. 

002000 A 
002~7 0 E 
10000 ::: 
01040 ::0 A 
00307 7 R 
00000 0 A 
000000 

00260 ::i 0 0650~ A 
002606 00040 6 A 
C02 607 00020 0 A 

''""""'"""~ " I\ U UC:.O .l U 

0026 11 
00 26 12 
""'"'"'~ · '"' •.JUC.O.L.j 

0026 14 
00 261 5 
0 0 2616 
002617 
n n~6 ~"' uuc.: c.u 
0 026 21 

000000 A 
014061 A 
00101 6 A 
00263~ R 

OC2000 A 
00257 7 E 
1 000 0 0 A 
1005~ 0 
0030" 6~ R 
0000 0 0 A 

,... ... -.,._,- ... 1'\ ... .... ,..0 A 
V U C. O CC. UU VUU I H 

"C"='C'=""=' ' .J '- v '-- .... ~ 
n .... ......, ,- ..,..,. 
'-" '-' C. C• C. a.t 

0026 2:5 
002626 
........ ~ 6 -~ 
' .. ' ' .1 •:. . .:. I 

00 2630 
00 2 €,31 
00263 2 
002633 
"""'6? 4 ... , v- -

00~63 ~ 
00263 6 
!"! 0 2 63 7 
0026 40 
00 2 641 
00 2 642 
Oll2 643 

:::'026 44 
;-, .. , -. ,.. ... . 
UU C:O '"t..J 

')02 646 
U0 2 6 47 
00 2 6 ~0 
00 2 651 
nn - 6 or ~ t.! (.,1 c. ..,) c. 
nn 2 6 W-"' 
'-' IJ ..J ~ 

00 2 6 ~4 

002 6::5::5 
0 0 2 6. ~ 6 
nn,..,. ~ ~~ u u,':.o ..J/ 

" 0 """ ""0 IJ (.. 0 0 

0020 0 0 
002~0 0 
00 26 1 4 R 
OOZ5 6 7 R 
00 ,..,.,,..,. ? ,.._ 

C.O ~- !". 

002 :J6 7 R 
002623 R 
0060 1 0 A 
000170 A 
05403 6 A 

144036 A 
001002 A 
0026 5 ~ R 
024032 A 
006010 A 
00306~ R 
1440 2 7 A 

006505 A 
0 00406 A 
000600 A 
00000 0 E 

A 01402 3 
144021 A 
0~ 40 2 1 A 
001 0 00 A 
00261 ·'· R 

02 401 €. A 
0060 1 0 A 
00306 :0 R 
14401 2 A 

':1 0 2661 006 ~0 ~ A 
002 6 62 
002663 
t:' !J2 E. 64 
00 266 :1 
00266 6 
002E.6 7 
"0'"'"" .. 0 .... c. 0 ( 

00 26? 1 

n n""',. .., ~ .• v c. t.') ( .:. 

0 n ':' ,:;._ 7 "':• 
i,.J ,_ v •• -...I 

0 02 674 
00267 5 

iJ0 3 0E· 5 
00 30 66 
003067 
U03070 
'" "' ~ "' ""'" •-· .... .,j u r .1 

·~,· ·o - -'·' -' -;. I t' &:. 

0 03 073 
,'"\ ........ 0 ~4 
UV ·~ ' ( 

00 30 75 
.. ... - ...... ... 

00040 6 A 
00060 1J A 
002E-4 7 E 
01400~ A 
14400 5 A 
0 ... .... 0 ..... , .. 

,.) "t •-• . .,:. H 

001000 · A 
102610 R 

000000 
000001) 
0 000 00 

A 
A 
A 

000170 A 
00267 5 R 
0 0 1 7~ 4 A 
00000 0 A 
"""C"G '' v~·t.•' '"-' 
0 0 00 0 0 
001)(1(1 :) 

' ... 
A 

15 1 71 1 A 

- · . 

' 

v 

' 
1-l· ~ITE ~lDCB,Lo,o,t LI ST IT ON LO ALSO 

111 0 EXIT ALL DON£ 
• 

1111 • 
1112 • 
111 3 II! 

F"OLLDUIHG SUBROUTINE 
IJCS TO D I~I< riLE 

TRAt"ISF"ERS BLO CK OF l.1DRDS FR OM 

1114 • 
1115 WSA\t[ 
111 6 
1 1 1 7 

l 1 1 9 

11£0 

DATA 
LD A 
J ANZ 

WRITE 

STA T 

• • 

LDAI 

0 
BUFCN T 
W1 0 

$EE IF AN Y WORDS LEFT IN BUFFER 
IF ~o, SK IP RE ADING ANOTHER RECORD 

IMGF CB,QM,l•O OTHE RW ISE, DUM P BUFFER TO DI SK 

LOOP TI LL DONE 

• •. 

1 ~0 
• .. , _ ·· "'" BUF C"T 1121 

11 2Z 
1123 
1124 

11 2 5 
11 2 ~ 
. 
1 127 
1 128 

1 129 
1130 
l 1 3 1 
11 32 

• 
WlO 

'1 ... .... ! .;...J 

ST A 

S UB 
JAP 

L it~ 
LDAI 

SUB 
ALC C 

LDA 
SU B 
ST A 
JN P 

. . 
• TRri~"T . 

~J~ O 

BUFCNT 
!MG P.Ur+120 

r · 

BUFC NT 
V$WC SI 

TRNCH"'I' 
.BU FCHT 
TR NCNT 
IORQ 4 

.. . . .) ~ . . . 

.. 
INIT DATA WOR D COUNT 

ENO UGH 
IF SO• 

IN BUFFER TO COM PLETE TRANSfER?? 
TRAN SF ER LA~T THEN DONE 

IF' ti QTj TRAN SF ER 
GET ADDR OF DAT A 

t.IHA T S THERE 
IN BUFFER 

TRA NS FER DAT A FRO M IJ CS TO BUFF ER 

UPDATE COUN T OF WO RD S TO T~ANSF E R 

LO OP BACK TO REF ILL BUFF ER 

1 134 • 
1135 • 
11 36 • 
1137 w:so 
1138 

NEXT CO"PLETES TRANSrER S BY INPUTTIN G REMA!NING DATA 
NEE DED TO FILL THE BUF FER 

. 
11 3 9 
11 4 0 

1 1 4 1 
1142 
1 14:::: 
1 1 44 

1 1 45 
1•1 46 
1 1 47 
11 48 
1149 
1150 

LDB 
LDA I 

.suB 
ALOC 

Lr:JA 
SU B 
STA . "' ... ... 
..Jrr r ~ 

EJEC 
f..ICSPAG DATA 
BUFC NT DATA 
TRNCNT DATH 
I MGBUr BSS 
HlG FCB FCB 

TRI'ICNT 
It~GBU F+lZO 

.BUFCtfT 
'./S I.I CSI 

BUFC NT 
TRN CtfT 
EUFCtH 
WSA VE 

TR ANS FER RE:MRININ G 11UMBER 0 ~ WORDS 
GET ADDR OF DA TA IN BUFFER 

TR ANS FER DAT A F ROM WCS TO BUFFER 

UPD AT E: COUNT OF BU FFER WORD ~ 

D WC S PAGE ~; 
0 :: OF WORDS LEFT lN DISK EUF t"ER 
0 c: OF ~ORDS TO BE TRANSFER£ 1 1'0/FRDM ~CS 
< " ' t i. c. t.. 
12 0 , IMGBUF,3,'D','WC', ' S I', 'MG' 

. •' . . .. ··-- ·- ...... ____ -

577) 

0 2.. 01108 

02 01 1 09 

( .. -. _, .:. 

" " ,. 0::. 

U
• . .... 

0::. 

02 
C2 
(I ·::. . '-

fl ·=-. '-

0 1 1 1 0 
0 l • • • ... ~ ... 
0 1 1 1 2 
0 111 3 
0 11 1 4 
0 1 1 i 5 
0111E. 

n;:: 0 111 7 

02 0 1118 

02 
r: -:o 
v ~ n ~ 
~~ ..:. 
02 

,. " v c 
0 2 

fi -:• 
- L.. 

0 -:o 
~. 

,., ~. 
uc:. 
1 ... , '=" -~ ,, ..... 
i-' .:. 
I \ ·~ v .:. 

02 
.~ .-, 
... L:. 

U':' .. 
.-. ·: · ... '-· 

;"";'::' 
~ ~ -,-. ·:, 
.._, L .. 

,... . ..... - ~ 
(" -:_-. ... ... 
'·. .-. . . .-:. 

. . ·:· ·-· .._ ,., .-, .. . . ~. 

r• .-. ., c . 

.-. .-, 
;.,t ~ 
, .. , · j 
c• ~ 

0 1 1 Ll 

0 1120 
0 .......... 

Jl C. l. 

(1 1122 
0 1 12 3 

0 1 1 2 4 
(11 125 

0 11 2 6 
0 112 7 

0 112 :3 
0 112~) 
0 1 • ~ .... l. .;, f.J 

"1'" ' IJ .,1 . ; , .&. 

" ' 1 ~· -·11 ""' .. ......, ~ 
,, • ~ -· c::-1_. A J. ._:, ._; 

r l .... .. 
J . J. .:.. ;:~ 

(1 11'=• 7 . ._, . 
t'l t -41 ...... . ~ 
V 1 J. .; , C• 

0 11 3 9 

0 ' '4 0 ! A • 

0 1 1 4 1 
011 4 2 

0 . ..... .: 
J.l~"'~ 

., .. ~ r=

IJ !. .i. --t .J 

(l ii .·i.!. 
• A. .LI •.,.• 
., .. i .. ~':< 

I_L .I. q. ' 
'• 1 4 A • ._, J ~ ·:.· 

-- . .. .. .... - ·· - ..... ........ ... . -.. ........ .... ~-· .............. _ __ · ·4 ¥> ____ . ...... . ""-"'' ..... ' "" ~-.. ,- .... -. .......... .,. ... .. , . ·~ .............. .......... ., ............. .. ~-.. ... -..... .. ____ ..,,, .... ·-· . ~ ·--·· , _ .,.,, .. . . ....... ~ ..... __ ... 



• ' f '" • • r 

. . 

• .. . . -· .. - . ... - -.- . . -·- ..... - .. ... . . ... - . ... -

E.2 VORTE X LISTING PU UTI L PROGRAM PAGE . 20 

-003076 146707 A 
1151 P11DCB DCB 9, ru 

00.3077 0000 11 A 
ooatoo oo3 11o · R 
00:31 01 000000 A 

11 5 2 M2DCB DCB .t 2. "2 
003102 000014. A 
003103 003121 R 
003104 000000 A 

11:S3 JII3DCB DCB 6tM3 . 
00310~ 
0 03106 
003107 
003 110 
003 111 
003 112 
C03 113 
003 114 
003 115 
0031 16 
003 117 
003 1 20 
003 121 
003 122 
003 12 3 
0 0 31 24 
!~03 12~ 
003 126 
003 127 
003 130 
003 131 
003 132 
00 3133 
003 134 
00313~ 
003 136 
003137 
0 031~0 
0031 41 
003142 

-

003143 
0 03 144 
00 3 14:S 
0031 46 
003 147 
0031 50 
0 031~1 
0031~2 
003153 
0031 54 
00315~ 
0 0 315,6 
0031~7 
003160 
00316 1 
003162 
00 3 16 3 
0 0 316 4 
0031 6:5 
003166 
0031 6 7 
003170 

000006 A 
0031 3 ~ 
000000 
120240 
15370 3 
1:51640 
151 70 1 
153305 
1 2030 1 
141 317 
1:5 1324 
1427 04 
120 240 
14 33 11 
146305 
1203 27 
141723 
14471~ 
14364 0 
14 7 317 
152240 
14331 7 
152 7 16 
14 22 40 
120 2 4 0 
153 70 3 
151640 
15'17 0 1 
15330 :S 
1 4Ci:2 4 0 

R 
A 
A 
A 
~ 
A 
A. 
A 
A 
~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
~ 
A 
A 
A 
A 

1154 Jill 
• 

, . . 

11 ~,. 
11 '8 SKP7 
11 ,, 
1160 • 
1161 • 
116i! • . ' 
1163 . .. 
J.1~4 • 
116:S • 
1166 • 
11 6 ,. • 
1168 • 
1169 • 
1170 CHMI OOIOQO A 

00,234 R 
001010 A 1171 
0 00731 R 
0 06140 A 1172 
0 003 22 A 
00'1010 A 11?3 
00 31 64 R 
005 3 11 A 1174 
001010 ~l 117~ 
003160 R 
001000 A 1176 
'000731 R 
0 0~ 30 1 A 1177 CHriS ~ 
0!54006 A 1178 
0 0 1000 A . l179 
00067 3 R 
0 05 001 A 
0 ~4 0 02 A 
0 0100 0 A 
00067 3 R 
000000 A 

1180 CHMR' 
11 s 1 
118 2 

1 1 8 3 MEDI A 
1 1 84 
1185 ll! 
11 8 6 ll! 
1187 • 
11 88 ll! 
1 189 • 

003171 1190 E130 
003171 006017 A 1 191 

COQ166 R 
:"'1 ,..- .. -. - ""•n • o " v v v . 4 r iJ . v v .&. '"'' • . ... 1 .. ..... -. 

..i. =' c. 
00317 4 0 03 1 77 R 
003 1·75 00 1(100 (~ 
003 116 ,00073 1 R 
003 177 0020 0 0 A 
0032ttO 0 0~·41 7 R 
0032 01 1472 4 0 A 
003 20 2 . 0 54056 A 
00 3203· 0 ·06140 A 

... ~ . . 

• 

11 9 3 

11 94 

1 195 
i 1 ~) 6 

DATA • UCS SAY£ AIORTED' ' 

DATA 

• 

DATA 

EJEC 
COl'IT 
E.JEC 
THIS 

I . 

• 

. . 

lofC$ SAVEl' 

.·. 

, . ,. . r 
I ·• 

• • 

. •. ' . ' 

·'MR' SELECT$;: $! TO BE TtiE ' Il'tPUT "'EDIA 
'PIS' SELECTS ,I TD IE THE INPUT PIEDIA 

. 

cA LLI"G SEGutrict 
, . . 

JM P CH ME 
RETURI't DESIRED INPUT "EDtA SELECTED 

JftPI't 

JAZ 

SU BI 

rF.TCHA 

EXC90 

0322 

JAZ CHMR 

GIT SELECTOR INDICATOR 

R ? . . . 

DAR $ ? 
JAZ CHI'IS 

JMP 

DECR 
STA 
Jf•lP . 

TZA 
STA 
JM P 

EXC90 

01 
r·l EDIA 
EXClO 

MEDI~ 
EXC10 

DATA 0 
EJEC 

I"VALID It1PUT 

SET Hi PI INPUT 

SET TO SI INPUT 

rOLLDUI"G SETS MICRO EXECUT ION ADDR 

., ..... 
~ ->-> 

LDAE 

JA Z 

JMP 

CALL 

STA 
SU BI 

0 
DE BUG 

W!+4 

E ~C 90 

E1 :3 0X 
1<';1 ::-.. -

• 

• 

IN DE BUG CONi-I GURATICN? 

YE S 

NO 

GET THE ADDRE SS 

SAV E IT 
r oo BIG? 

• 

LI STING .PAGE < 

• 

• 

5 78) 

c. 1 

02 011~0 

0 '2 01151 

02 011~2 

02 0115 3 

02 0115 4 

02 

02 
02 
02 
02 
C• ~. 
• C 

0 2 
02 
(f f:' 
02. 
02 
02 
0 -~ ·-02 
02 

02 

01155 

01156 
011~7 
01153 
0 115 9 
0 1 1 6 (: 
0 1 1 6 1 
01162 
0 1163 
0 11 64 
0116:J 
0 1 166 
01167 
0 11 6 8 
0 1 1 6 '3 

0 1 17') 

02 0117 1 

0 .•. .:. 

U• ·=-' . 
02 

02 

0 2 
02 
( ' ~. •c. 

02 
02 
r. -~ 
\J '-

0 2 
I) -:, •• 

0 117 2 

0117:::. 
0117 ·~ 

0 1 1 7 5 

01 1 ?6 
0 11 7 7 

0 117 8 

0 11 7 9 
0 1 180 
.... • .. I"'\ • 
~· .!.lC•:. 

0 1 1 82 
n • 4 r . .-. 
lJL.L O ·~ 

0 ~-:·::> ·1 ... ~va.r 

0 118 (. 
O 'l· o·· .. OJ .t 

:'": 2 0118 ::.; 
...,~ n 1<!.n .-o; 
'-'C. i)~ lO~ 

02 ~, !1 90 

02 
('t ·:. 
.. !. 

0 1 " 0 ·'::" Jr. .L .... L. 

0 11 93 

U- 11 \7•.1 
- J • 

rr t•C~ ;:,: 
- 1 -· ... 

• 
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.. 
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E . 2 VORTEX LISTIHG 

0 0 3 204 
003 2 0 ~ 
!J C32P6 
oo 3eo7 
0 0 32 10 
0 0??1 ' •. • ..J ._ ... 

0032 1 2 
0082 1 3 
003 214 
. . ..,., 1"' .J u .._, L.. ..J 

30 32 1 6 
01'1??1 "7 
~~, . ......... .._ .. , 
., ,; . ., '-' '-' 0 ·· ··· ·-· L.t.;;. 

003 221 
" 0-:> '"'""1 ... -- ~ c. 

00322 2 

,, 0 '"" ...._ .... ..., 
1, 1 ~ c: c. ... ~ 
IJQ3224 
00322 ~ 
0032 2 6 
003 22 7 
............... """ ..... 0 
IJ V ~C~ 

00323 1 
"',......,,._ ...., ~ ..... ._. ..:.; c. ~ c. 
1"1 ..... """ ..., ..... """ 
:_j tJ -.=o C. ~·~ 

~. n .., -=> ':! 4 ...... ..... .....,'-""" 
U. l-, ·-:> ~· .., t::' 

'""' '- ""'-· 
r . ...., '"" - ""' ' IJ J.l .,J C. ~ J:-

:)03 23 7 
0 0 32 4 0 

003 2 41 
0032 42 
0 0 3 2 4 3 
00 3 2 44 
0 032 4::S 
0 03 2 4 6 

0032 47 
003 2 ~0 
n n? -.> "'1 v • . • .._. '- ..J ' ' ""' ___ _ _ 
• 0_1 • :.· c. ._. c. 

:)0 3260 

00 3261 

00~0 00 
0 01 0 02 
QC073! 
00200 0 
000661 
001 00 4 
00 3 221 
0 0 2 00 0 
004553 
0 00 0 0 :'3 
o. 0 4 0 0 1 
001 000 
00067 3 

006 0 1 7 
0 0 0'6 1 3 

006505 
00040E. 
00 06 0 0 
0 0 2 40 1 
00601 0 
10 00 00 

0 0 65 0 ~ 
00 0 40 6 
OOQ f.,Q O 
0 0 24 6::: 
006 0 1 7 
0 0 017 2 
004 25 1 
114 0 2 0 

~ 
A 
C> ,., 
A 
R 

R 
A 
R ,., ,.., 
P. 
A 
R 

A 
R 

A 
4 
A 
~ c.. 
A 
A 

A 
A 
A 
E 
A 
R 
A 
A 

006~ 0 !5 A 
0004 0 6 A 
00060 0 A 
00 3 234 E 
006 0 1 7 A 
000 6 1 3 R 

. 
006,0~ A 
0004 06 A 
00 06 0 0 A 
0 03 2 2 6 E 

006(117 
0 0 0436 
00200~ 
004 2 06 
001000 
00 0 673 

000000 

A 
R 
A 
R 
A 
R 

0 0326 2 0 0 6 0 1? A 
. ·, ;-. ....... ,.., 6 "" 
'·' u v .:; .:; 
0 0 8 2 6 4 
.... . "' " "' ~ '·' u .;, c. <> ...J .... ............. 6 
'-'U ..,) CO 

00 3 2 6 7 
0 0 3 2 7 0 
003 271 
00327 2 
0 03273 
r: n ....., '"" -. 4 .._: v..:•c.t 
00 3 2 7 :5 

00 0 16 E. 
0010 1') 
00 32 7 0 
00 1 0 0 0 
00 07 3 ! 
00 2 0.0 (: 
0 0 c: ...... .. 

..Jc.~ · ... 
00 10 1 0 
0 0 33 32 
0 0 61 4 0 
000 2 4 0 

.... .... 
A 
R 
A 
R 
A 
R 
A 
R 
A 
A 

;«, ,"-.- .., , "'Ot n •~ 
'.J •' -=•C. ~ C) IJ ! \. .l l l 

~ 

H 

003 2 7 7 
OG3 3 00 
0 ~ 3 3 01 

R 
00 2 00 0 A 
00 .. ........ .. <;' 

·.J c. t: Lt 

1197 

1198 

1199 

1200 

1201 

1202 
1 20:3 
1 2 1:5 SKP i . 
1 2 1 6 
1217 
U~ l S E 1 3 0B 
1219 

1220 

1221 

1224 
122~ 
1~26 

' . . 
12C!7 

1228 

. 
1~2-J ~f< PZ 
1230 • 
1231 

1232 

1233 

... 

• 
E130X 

1237 • 
1 2 38 • 
1 2 39 ~ 

1240 
1241 
1 2 42 
1 2 43 

1 2 44 

. .... 4,. 
J.C 0 

1 2 47 

1 2 4 8 

!I! 

S 100 

' .... "'1 • 
.1 c ·-· 

0 03302 00 2 0 0: A 1 252 
"'""' -- n .... ,_. •.• .::; .;, ') ~ 

00 33 0 4 
00 3 :: 05 
" " " ~' 06 
·- · .... ~· .,j 
l""'t"\ .......... 0 .. 
'-' ·-· ·~ ~ , 
0 8 33 1 0 
0 0331 1 

O,... C" ... .. ..., 
V .J ..,. J. r· 

14 7 2 4 0 
054 06 D 
001 0 1G 
" "' """ -. < ......._ U U ~ V J. t:.. 

OOl O OG 
" 0 '"' ..... "''= '·' ...:. ~ .,:;. ·-' 

~ .... 
A 
A l ::) C''"' 

c. -· ._:, 
12 54 

1 2 56 • 
0 033 12 006 017 A 1 2 5 7 

--.... , 

.. . 

' 

.. . .. • 

PRO GRAM PAGE 21 LI STING PAGE ( 579 ) 

JAP 

CALL 

JAN 

CALL 

J MP 

ItT 
GO TO 
C IH4T 
·~r ! r 
GOTO 
E ~ $ 
LDA E 

ALOC 

LDA I 

LD AE 

LRlA 
ORA 
ALOC 

LDAE 

ALOC 

CDNT 

LD AE 

J API'I 

JMP 

DATA 
E .J EC 

' 

EXC90 
' 

S E::N 3 

E 13 0 B 

!'.:X Cl O 

VOR TEX 
SKP1 • 

VCRT tX 
SKP2 , 
(! 

EXC2 

\l$l~ CS E 

01000 00 

V$W CSF 

PA GE 

9 
E't 3 0X 
\1 $1-J C ~F 

• 

EXC2 

V$1.1CS E 

• 

TRA CE 

TMAD 

t:X ClO 

0 

• 

YES 

BI C LOAD ACTIVE ? 

It tiOT • CONTINUE 

ELSC, REPORT PRO BLEM 

ABORT BA CK TO EXECU TIV E 

GET ' STEP WCS ' 1 / 0 INS TR 

EXECUTE I T 

GET FUI'IC WORD TO SELECT 

OUTPUT IT TO WCS 

GET EFtECTJ VE ADDR ESS 

PAGE 
WOP.D 

IJ CS 

OU TPUT IT TC WC S TO S ELECT 

EXECUTE I T 

TRA CE ON ? 

If so, OUTPUT 

DONE 

TEMP ST ORAGE 

I'! EXT ADDR 

fOR EXECUTION 

ADDR 

AD !JR 

ADDR 

tOLL OIJIN G HA NDLES THE EXECUTION OF MICR OS 

LDAE 

J AZ 

J MP 

CALL 

j · H L 

SUBI 

' " .. ...JNG. 

CA LL 

CALL 

S TA 
' ~' ~ .. t-'j , :., 

. '1 ..... '*' !' r · 

I_ D A E 

. .... ~· 

0 
DEBUG 

~ 4 ... + 

E:XC90 

FETCH A 

S 1 0 0 A 

• • 

S100A 

FE TC H 

I NA ,'N" 

S 100X 
'tf+4 

TRACE 

-· ........... .c - ------ ·- - · .. 

IN DEBUG CO NF IGURATIO N? 

't E S 

NO 

MO RE 

NO 

NO 

CHARACTERS 

SO RE SET BACK TO BE GI NI NG 

GET THE EXECUTION CO UNT 

S AVE IT 
IF FREE RUN , HAND LS ~PECJAL 

ELS E, S TEP THE AP P ROPRIA TE NO. 

TRACE Dti? 
\ 

... ......... .. _. _____ , .. __ . ..... _ --- ··- -·· ·- -

OF 

c . 1 
c . 1 
c . 1 
c . 1 
c. 1 
c . 1 
c . 1 

c. 1 

c. 1 

c . 1 

c . 1 

c . 1 
c . 1 

.~ I 
1_.. • • 

.~ 1 ..... 
c . 1 

T it·1ES 

c . 1 
c . 1 

0 2 

0 2 

(12 

11'-" • L. 

02 
[ . ..., ·' .:. 
0 2 
"' ·:J . "· 
02 
n ~ . ,_ c. 

0 11 96 

U• • 1 ,::; 7 "" _, .. 

o 11 9 a 

01 19 9 

0 1200 

0 1 2 0 1 
0 1 20 2 
0 1 214 
0 1215 
0 l 216 
0 1 2 1 7 
0 1 21-3 

02 0 121 9 

0 2 

n .-. . . ~ 

o .:· 

... , ·:· ' .... ,.., .-. 
'-: .:.. 

C2 

0 ;· 
0 '-' ·! ... .-, ._. c 

0==' . -
02 
.... ---;_• c .. .-.. -, ,_, .:. 

r :· • c. 
n ·: · 
v .. .... . .... 
._; .::. 
, ... ~. 

; ; . ;.. 
. . -. 

r. ·~ . . . ·-· ... 
.·. . -; . ·-· .. 
.... -, 
fJ c 

(' .-, 
.. i \:. 

0 1 221) 

·~ 1"' '=' ' v c. ..... ! . 

U. 1 -=· ·::> •:) .......... 

0 1 226 

01 227 

01C:28 
0 " "'• -""' ·-1 

A. .::. .:. : . 

0 l ~. ':• ,., 
.. c. ·-· •' 

O lE: 3 1 

0 1 ,., "' ·~· 
f.:. ·-' L .. 

01 ·:• ? ? .. •- ·-· ·-· 
0123 ·1 
(I 1 -::. ':• "'• '-- ..... ... 
(1 12 3 6 
012 3 ? 
0 1 ·:· ·'j r. - ...... :-
" 1 .,.., .-. ..... 
1.,1 c. .,:.. :' .., . ,.., .,. .... 
•.. J. c. "'t ·-· 

Ol.2 4i 
0 1 ;? 4 2 

,., 1 ,.., .i . 4 
' } .: "'t '1 

. -,.~. 4"' •.. L C ...... 

o 1 ;;:::1 6 

'1 l "c.47 IJ ,. ( 

(! 2 0 1 2 4 9 

0 2 012 5 0 
02 01 2 5 1 

r· ·:· -· ... .-, .-. 
;, .::. 

0 2 

n 1 ·:· ~ ~· ... ~ ·J ._ 

0 • ·:· <: ·: · 
.1. '· - ·.J · • • 

0 1 2 5<i 

r .- . 0 1 • · , C' ~:; 
.... !·.. J, l:: ·-' ·-· 
':: ::: 01 2 56 

···- ·---
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E.2 VO RT EX LISTING 

003313 000436 R 
00 3314 001002 A 12~8 
003 31~ 
·0 03316 
0033 17 
003320 
003321 

0
,...,_, ~ R 
u....,.j ~.J . 

006017 A 
000177 R 
001002 A 

003322 006017 A 
0 03323 0006 1 2 R 

0033 24 
00332 ~ 
00332 E. 
0033 27 

003330 
00333 1 

0 03335 
r•o'='"Jo~ e' ... , ....,) ...,;} ~..,) 

003336 

003337 
0033!40 
003341 
00 "'"=' 4? .... , """ "-

0033 43 
0033 4 4 
0033 45 
"0"='"=' 46 
--· w ..J 

C033 47 
0033 50 
0033 :1.1 
0033:i2 
0033:53 
00 33 ~ 4 
00 3 355 
003356 
!'.:033 57 
003360 
003361 
0033 62 
00 33 6 3 
00336 4 
00336 ~ 

003366 

1)0336 7 
00337 J) 
003371 

003872 
00 ':•":>7':' ..... ...., , w 

003374 
003375 
003376 
003377 
003 ·100 
003401 

O!J3 4 02 
00340:_;: 
0 ,.. .... 0. ·-· .;,) ... ,. - ~:-

003405 
0 0 ;:: ·"~ 0 E-

006~05 A 
000406 
000600 

A 
A. 

0032:52 E 

001000 A 
0 00673 R 

f"o ,.. ·" ,.. .. .... 
l.i U0 4.,J.V 

G 0 0 0 0 1 
O::'i4031 

~ 

H 

A 
A 

0060 17 A 
0006 1 3 R 

006505 A 
00 040 6 A 
000600 A 
003327 E 

006017 A 
000 43 6 R 
oo aop2 A 
004206 ~ 
00 60 1 7 A 
000177 R 
002002 
"0'"''"'6~ u ..;. .;) ( 
001403 
000673 
0140 1 0 
0010 1 0 

A 
R 
A 
R 
A 
A 

003335 R 
0053 1 1 A 
0010 10 A 
00 0673 R 
0540 0 2 A 
00100 0 A 
003335 R 

000000 

0000 00 
0 0 60 1 0 
1 000 00 

A 
A 
A 

006505 A 
00040€. A 
" ,., "• E ,., n v .... • u · u • .. • 
l'l t"'~....._ ••• 4 ,-v u ....:; c. "'r "1· c... 
0060 10 
"""'_,. ...... f) u .;, .., .:. _, 
r. n···o ... .., \.fUD .I C. tJ 

00000 1 

006505 
:,OO <lO f. 
'"' .-. '"' r r. ,... .. •.• 1._1 '=.'1 '-' ,_. 

' '0 "'"6 4 •.! c.b . 

:: 14CiiE. 

A 
R 
A 
A 

A 
A 

12~'3 

1 260 

1 261 
1 2 62 
. .... 6~ 
J. ~ -

12 6 4 
1 265 

1266 

1 ... 6 .. L:. ~ 

1 268 
SKP3 

1269 ll 
1270 !II! 
• .., .. 1 
·'· t.":. r SlOO A 

12 7 2 
1273 • 
127 4 
1275 S l OOB 
1276 . """' . ., -. J. C.,, 
1 278 S 1 00B 
1 0::• .., 9 

L. < 

" 
1280 

128 1 SKP 'J 
1282 ~ 

1 2 8 3 

1 284 

128 5 
' 

1286 

1287 

1288 
1289 

1 290 
1291 

1292 
1 293 

• 
S 100X 

1294 
1295 
12 96 
1297 
1 298 Ill 

129 9 • 
1300 
1 3 0 1 
1 302 
1303 
1 30 4 

1 30 5 
1 306 

* * HL TCHI( 

i 310 ~K P~5 
1 3 1 1 
1312 
1 3 1 3 

1314 

13 15 

13 16 

131? 
1 .-,,n 

-~· .1 •• ,. SK P26 

• • 

- · · ·- - 0 . .... -- . . . ... 

J AP 

LDAE 

JAP 

I fF 
>~ E C 
IF'F 
GOT O 
LDAE 

ALOC 

cern 
JM P 

LDA I 

STA 

IFF' 
x EC 
IFF 
GOTO 

LDAE 

ALDC 

CON T 

LDAE 

J APM 

LDAE 
• 

JAPM 

JS$3 

LDA 
JAZ 

DAR 
JAZ 

STA 
J ~j p 

DATA 
EJEC 

• 

S -100 8 

HLTADR 

S100 B 

VOR TEX 
EXC 1 
VORTEX 
SK P3 t 
EXC1 

VS WCSE 

EXCl O 

1 

S100X 

VORT EX 
EXC2 
VORTEX 
SKP4t 
0 
EXC2 

VSWCS E 

.. 
' . "· 

TRAC E 

TM~ D 

HLTADR 
. 

HLTCHK 

EXClO 

SlOOX 
S lOO]J 

EXC lO 

S1 0 0X 
S lOO B 

0 

. . I 

PRO GR AM PAG E 22 LIST ING PAGE < 

IF' so, DO I NDEfiNITE S INGLE STEPS 

HALT SET'? 

IF so, SINGLE STE? TO HALT 

OTHERW I SE, FREE RUN 

GET 'ENABLE FREE RUN ' 

EXECUT E IT 

EXC 

BA CK FOR NEXT DIRE CTIVE 

INSTR 

SET DEFAULT EXE¢UTION COU NT TO 

STEP TH E CCS 

GET ' ST EP WCS ' 

EXECUTE IT 

TR ~CE ON ? 

EXC INS TR 

IF" so , TRACE THE ADDRES S 

HALT SET? 

If so , WATCH FOR I T 

If S S 3 , ABORT SINGLE STEP 

fREE RUN? 
IF s o , KEEP ST EPI NG 

EL SE, CHECK IF EXECU TED 
If S Ot ALL DONE 

EL SE , STEP AGAI N 

SAVE S EXECUTI ON COUNT 

ENO!JG~ 

1 

i-OLL D~lNG CHECKS TO SEE IF HALT ADDRESS REACHED 
IF NOT, ~ E T URNS TO CALLE R 
IF REACHED, OUTPUTS HALT ~E S SAGE AND RETURNS TO 
DIRECT IV E I NPU T STAGE 

DATA 
i..DAI 

T ~r 
~ r 
GO TO 
c ::nn 
IF t · 
GOT O 
ALOC 

LnAI 

LD BI 

ALOC 

0 
0 10 000 0 

VORTEX 
'S K P 2 ~ 'i 

lr1 0RTEX 
S KP26 t 
V$1-JCS F' 

T E t1? 

1 

V$ WCS I 
• 

T E:MP 

SELECT WCS ADDRE SS REG 

OUTPUT F'UNC WORD TC ucs TO 

PREPARE TO I NPUT WCS ADDR 

0 l'i E WORD DATA TRAii SF'ER 

IN PUT IT TO BUF~E R ' TEMP ' 

GET IT . 

DO IT 

• 

580) 

c. 1 

c . 1 

c . 1 

c. 1 
c . 1 
c . 1 

02 0125." 

02 

02 

02 
0 .... 

.::. 
02 
02 
02 

0 1 2 :5..:3 

01260 
01261 
01262 
01263 
01264 

c . 1 02 01265 

c . 1 

c . 1 

c . 1 
c . 1 
c . 1 
c . 1 

c . 1 

c . 1 
c . 1 

c . 1 

c: • 1 

1-. I .... . . 

c . 1 
c . 1 
c . 1 
c . 1 
c: • 1 
c. l ,.... . 
..... .. !. 

c . 1 

c . 1 .-. ~ ... . ... 

c . 1 
c . 1 
!:: • 1 

c . 1 

c . 1 
~-· 1 ;_. . 

02 
02 

01266 
01267 

02 01268 
02 0126'J 
02 01270 

o:=: o12?1 
U 
.... .-, 

c. 
02 
'12 
:)2 

"" u.::. 
02 
02 

t~ ·=· 
' 1-

02 
C2 
"'' .. , u.:. 

02 

02 

02 

0 -:J 
L. 

0 -. .--
02 
02 

02 
02 

02 
C2 
" " u.:. 
0 ·-· •:. 
" ·:· I • •-

(I .• , 
c 

(I .-, 
.::. 

0 ·=· L. 

02 
02 

02 
U• ·~-' · ,., .... 
1,.. .:, ... .-. .. -• L. 

l .• ·=· . '-
( t ·:· .... \-

02 

........ 
u.:. 

U• ·=· 
L. 

0 1 ·;) .., -~, 

.... < ..... 

01273 
01274 
01275 
0 1276 
01277 

01279 

01280 
0 i ·:: C• i 

J. ;._ v I. 

01282 

0128 3 

0 12 84 

0 1 •;;) <:.· ~ 
L..•J •.J 

0123.S 

U• 1 .-. -=· 0 
c.; ·-· ~· 

0 ··-·s-::. ~ c. .. 
0 129 0 

01291 

01293 
01 29 4 
:-l • ·::· C! I::' 
v J. L- ... ·-·· 
l"l • .-. r"t • 
,_, .L c. :? f:· 

('< .. .- , r, .-.. 
.... J. c. ,. .;;. 
n•·::<gq 
. J. L- ... • 

(J i 30 0 
i· ~ .-•. -. .. 
•-i .i. .;:. .... •. 

li"t • .-, r , .-; 
_, L ..;. I.J c 
Oi30 3 

"13''• A '.J ... ""'! 

013 (.5 
.-. ' .-• • -. ·'":J IJ J. .j •• < ~; 

0 •. -.• ,, 
l. .;.. .t ;.I 

. ' - 1 ' lj ]. :.:: J • 

Ii i i ·':· ; ·:· 
'.J •'· • •• • ... L-

n '"l ·' - .!. ._.. ..... 

,., ' ':· i e v J. ·-· .t. ~) 

• 
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E.2 YORTEX LISTI~G 

0 03 407 
003 410 
.,0 ..,41J 
o o34r• 
003 41 3 
003 414 

006147 A 1 3 1, 
00017?' R 
.011910 A 1 3 20 
003 41:i R 
OOlO QO A 13 2 1 
1b3' :3e.7 R 

003415 0 0 6017 A 
003 41 6 000 43 6 R 
0034 1 7 Q0 1 002 A 
003420 000673 R 

1 ~2 2 • 
1 323 • 
132 4 

1 32 :; 

00342 1 002000 A 1 326 
003 4 22 00 4 206 R 
003423 00 1 000 A 13 27 
003 4 2 4 0 0 0673 R 

0 0342:; 

003 426 
~ ~ .... 4 --"' ,;v~ c.o 
0 0 3 42?' 
0 0 3 430 
0 0 3 4 3 1 
no""4":!'=> .... ~ _ .... 
..... 1"\ ""'\ ,.<II """ ..... 
'J u --=· ..... ~ .,:. 
00343 4 
OIJ343 S 

. 
0 0 0000 A 

00 6 017 A 
000166 R 
0 0 1010 A 
00 3 434 R 
0010 00 A 
0007 3 1 R 
002000 A 
004173 R 

1 32S " 
1 32 9 TEMP 
1 .,., 0 ...., _, 
1 33 1 • 
1 332 • 
1 333 • 
1 334 • 
1 33~ !I! 

1 33 6 ItUTU 
1 337 

1 33 3 

13 3 9 

1 3 4 0 

1 34 1 
1 3 4 2 
1 343 
1 34 4 

00 34 36 00 60 1 7 A 1 3 45 
00 34 37 0006 11 R 

003 440 00 6 :5 0 5 A 
003 441 000 4 0. 6 A 
003 44 2 0 0060 0 A 
0034 4 3 00334 2 E 

003 444 001 00 0 A 
003 44:5 000673 R 

003 446 
003 44 6 
0 0344 7 
0 0 34::10 
003 4:51 
003 4:5 2 
0034 :5 3 
00 34::i4 
00 345:; 
0 03456 
0034:i 7 
00 3460 
00 3461 
003 46 2 
003463 
00 34 6 4 
", _.._ .. , .. 
uv..::. .... o...J 
003466 
00 3 467 
003 4 70 
0034 7 1 
00 34 72 
003473 
003 4 74 
003475 
0 03476 

00347 7 
' 003500 

0 0 3 5 01 
003502 
003 5 03 
0 03504 

00350 5 

006017 A 
0001 6 6 R 
0 01 0 1 0 A 
003 4:54 R 
001000 A 
00073 1 R 
0 0 2000 A 
0 0~ 23 4 
0 :540 03 
0 0 ~ 0 00 
00 41 73 
0 06 010 
ooooco 
0 0:5012 
006 1 40 

R 
A 
A 
R 
A 
A 
A 
A 

000322 A 
0 01 010 A 
003 4 77 R 
0 0502 1 A 
00 6 1 4 0 A 
0 0 0 '":} ., ..... A 

-.J c .;.~ 

001010 A 
003505 R 
00 1 0 0 0 A 
0007 3 1 R 

006010 A 
177 7 77 A 
00 60 57 A 
00043E. R 
001000 A 
000673 R 

005001 A 
'"' n c: r t C" -.,. H~' v u "=' '-' ._. f' 
000436 R 

1 3 46 

1 3 4 7 SKP~ 
1 3 4 3 

1 3 49 
1 350 .. 
. ... - 1 • , J. ..;, .,J 

1 3 ~ 2 .. 
1 3 :5 3 • 
13~4 • 
13::i~ E140 
13:56 

13:57 

1 3 :58 

1 3 :53 

136 0 
1 3 61 

1 3 62 E14UX 

1363 
136 4 

1 36 :5 

1 36 6 
1367 
' . 
1 368 

1 3 6 9 

13 70 
i37 1 

1 372 

1 373 

.. 

• 
E 140R 

137 4 ll 
1 375 E 14 0 S 
1 3 7 6 

... "' '""" c • r· '·' .... .;. ,.J 1 .. • 00 1 0GO A 1377 

.... j"'-. C' ... '·j .... ..;. •.J .L J. 

.. . 

000673 R 
1 378 

-· . . . -· .. . '• . . . . - . - - . .. -.. ' 

MIUTIL PROGRAI1 PAGE 2 3 LISTING PAG E < 

SU!E 

JAZ 

J ~t p !I 

LDAE 

JAP 

J MPM 

JM P 

HLTADR 

11!+4 

HL TCHK 

TRACE 

EXClO 

TMA D 

E XC lO 

DAT A 0 
EJEC 

FC LL DUING HANDLES THE 

BS S 
LDAE 

J AZ 

J MP 

CAL L 

IFF 
>: E C 
IFF 
GOTO 
LDAE 

ALDC 

CONT 
JMP 

EJ EC 

0 
DEBUG 

!1!+4 

EXC9~ 

EN D COM 

VORTEX 
EXCO 
VO RTEX 
SKP5o 
E ~:co 

\o' $ WC SE 

EXC 10 

AT HALT ?? 

IF so, CUT MESSAGE 

EL SE , RETUR N TO CAL LER 

ME SS AGE ALREADY OUTPUT BY TRA CE 

IF' s o, ALL DONE 

OTHER WISE, OUT PUT MESSAGE 

EA CK FOR DIRE CTI VE INP UT 

INITIALIZE WCS COMMAND 

IN DEBUG CO NF'I G1JRATION? 

YE S 

NO 

VERIF Y NO MORE CH ARAC TER S 

IN I TIALIZE 1-JCS 

GET '!NIT WCS ' EXC Hl S: TR 

E>(ECUTE IT 

.. 

F' OL LDUING HANDLES SETTIN G AND RE SETTIN G Of TRACE MOD E 

BS~ 
L DAE 

J AZ 

J MP 

CAL L 

ST A 
CALL 

LD AI 

TA B 
SU BI 

JA Z 

TBA 
SUB ! 

JAZ 

JMP 

LDA I 

STAE 

J MP 

TZA 
STAE 

J MP 

EJ EC 

. . 

0 .. 
DEBUG 

• 

F£TCHA 

E14 0 X+l 
END COM 

0 

• R • 

El40R 

.... 0 
·!-

E1 40 S 

E XC 9 0 
\ . 
-1 

TRA CE 

TRAC E 

D (C 10 

IN DEBUG CONFIG URA TI ON? 

YES 

NO 

5ET NEXT C~A R 

SA VE IT 
CONFIRM E~D OF COM MAND 

RE STORE THE CHAR 

AN ' R' ? 

YE S 

AN o S' ~· 

YES 

NO• SO I LLEG AL 

RE SET TRACE . 

S ET TRA CE 

• 

?? 

- --··-· ··~--------·-.. ·-··· ...... 0 0 -· ... .... _ . _ _ ........_ ____ _ _ . .. .. . .. .. 0 · - ..... ~RO O .. ' ........ .0 ~· .. - · o• • --... - .. .. _.. .. , , ~ • ' O o 
. .. ····--· .. · ·- ~ ... ...... ~· · .. . ... ·~- . - -· . 

S B 1 > 

c: • 1 

c . 1 

c . 1 

-c . 1 
1 

c " 1 
L. • 

c I 1 

02 

02 

02 

0 .•. .:. 
02 
02 

.... .... •.• c. 

0 1 3 1 8 

0 1 3 1 9 

0132 0 

01 3 21 
0 1 3 22 
0 1 323 

0 1 324 

C .1 02 0 1 32 5 

C. l 02 01326 

c . 1 

c . 1 

c . 1 
c. 1 

1 

c . 1 

c . 1 

" 

0 
.... 
.:. 

02 
0 2 
0 2 
- "' u ... 
02 
0 2 
02 
11 '=' - .... 
n~ u .:. 

n ... 
• _. L.. 

02 

1
~ • .-. 
CJ.:. 

0 1 327 
0 1328 
0 1 ::;2 ':1 
0 1 3 30 
0 1 3 3 1 
0 1332 
01 3 3 3 
01 33 4 
01335 
o 1 3 3 e. 
0 1 :;:37 

01 3 3 8 

01 3 39 

02 01 3 4 0 
02 cn::: 4 1 
02 01342 
0 2 01343 
02 0 1 3 4 4 

.-1 .... 
t .:. 01 34 ::> 

02 0 13 4 6 
:-12 013 4 7 

OE: 013 4 8 
~:2 0 1 3 4 9 
" ..... 'J c 
0 2 
.... . -. 
;~ t:. 

02 
rl -:-·- ~ 

02 

,.. -. ;_; c. 

n ·;;, ._, ,_ 
,.. .-, 
' -.,. I. • 

'J .•• • .:. 

.-. .... 
t_.1 c 
•.. -=· , . .._ 

n - . ;.o c 

r • . - . . ' -' -
r, ·:: u .. 

I) ·: · 
·- · t-

-, ..... ... c. 
' ·~ 

1,.• ·-= 

01 35 0 
0 1 3 5 1 
n 1 .... ,. .... 
··' .,;- .,J c 
0 4 _ C" _ 

J. ,j ...., .j 

0 J.354 
1"14,...oC'C 
t j l . .: • ._1 ._1 

0 1 35 8 

(J t ? 5' '-' L ~ •' 

0 1 3 E. (1 

01 :3 6 1 

01 3 6 3 

fl -. ·c: J .;. '=' ._1 

(: 1 :~: E· ~ .. ~ 

. 1 - . .., IJ ~:: t, ,.• 

Oi368 

.-. . .... ~ .-. 
IJ .1 .; o r;) , 

0 1 :3 71) 

~, . .... . , 1 
l_; .i .,:. , . 

0 1 ·~· .., ··; ·~ ,. ... _ 

(11 :37 3 
01374 

!'\ ·=- 0 1 ·~: ,.., 7 
• .. • L.. ._ I' 
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E. 2 VORTEX LIS TING 

. 
'" 

003:5 12 
003:512 
0035 1 3 
1)03 :514 
00351 :5 
003 :516 
003 :517 
003:520 
00352 1 
003522 
0 03523 
003524 
003~25 
0035 26 
003527 
'I 0 '"' "' "'0 . • .;;, ...J .:J 

003::03 1 
003532 
" 0 ""' -""" """ • .. 1 ..;; ...J y .,:-. 

0060 1 ? A 
000166 R 
OOlO lD 
00 ~ :52 0 
001 0 00 

~ 

H 

R 

000 731 
002000 A 
005234 R 
n .:Aro n.,... A 
U.J"tLIU.j H 

00200 0 A 
0041 7 3 R 
0060 1 0 ~ 
0000 00 
005012 
0061 4 0 
0003 04 
0010 10 
00 .... ~~ ..... 

i -~ ... J "t ..::· 

A 
A 
A 
A 
A 
R 

1379 • 
1380 • 
1 3S1 • 
1 382 
1 383 
. ........ 4 J, .,:.O 

J.
• "') ~0 a; ..., -
1 386 

1388 

1389 
1390 

1 3 91 

1392 
1393 

1394 

• 
!IE 

ENABLE 

ENXX 

003534 
0 03535 
003536 
003537 
0035 4 0 
0035 41 

00 ~021 
006140 
000311 

"'• .... 139:5 
A - 1 396 
A 

OOl DlO A 
003556 R 
00 1 000 A 

003~42 0007 31 "' ,., 

::1035 4 3 
0035 4 4 

0060 1 7 A 
000172 R 

003~ 4~ 00 42~1 A 
003 546 00 611 0 A 
'.103547 020 0 0 0 ~ 

• 

0035 50 
0 0 3551 
0035 5 2 
nn?5 ~ "=' uv ..., _._.. 

003:i~ 4 
003:=i~:i 

0035 :5 6 
003557 
0035 6 0 
003561 
C03562 

0035 63 
003::064 
00356:5 
0035 66 
003567 
003570 

0035 7'1 
00357 1 
003572 
003573 
00357 4 
00 35 7~ 
003576 

.-. "" to"\ f: .., ., 
• .. •VV ..Jtr 

~C3600 
OQ"l60 ' ._ -. .L 
.. •. ~, 0 ..... 
~! U W O C. 

l'ln?t:O? .... .... ...., v oJ 

00 3604 
('t.l36 05 
003 6 06 
OG ::: E-07 
003610 
0 0861 1 

006!1 05 ~ 
000406 
000 6 00 

001000 
OO;J5 7 3 . . 

A 
A 
E 
A 
R 

0 0 6 017 A 
000 17 2 
004 2:11 
006 11 0 
020 2 00 

R 
A 
A 
A 

006505 A 
000406 A 
00 0 600 A 
003553 
00 1 000 
0006 73 

E 
A 
R 

006017 A 
000166 R 
001010 A 
003577 R 
001000 A 
00073 1 R 

0020 0 0 
00523 4 
001010 
0 03635 
C06 1 40 
00'0 24 0 
0010 10 

A 
R 
A 
F: 
A 
(• •• 

00 .., .,.., ... R , .... ,o-...J . 

002GOG ..... 
H 

O n ~ "'~4 "' \,1 ._1 C. C. i'!!. 

0020 00 A 
1""1 n .. ~ , , 1 """ n l"o C"' A 4 .,. M 
1..1 1.1 .;:. r;\ .1 ~ .. •.• ... t "1' .L •· ft:. 

0 • 

1397 

1 398 

!If 
lll! 

1~99 
14 00 
1401 EN DEC 

14 0 2 
140 3 

1404 
14 0 !i 
1408 
1409 
1410 

$KP6 -

.. 

1 4 1 1 

141 2 • 
.. ... • """ Ill J. '+ J. ..;. .... 

14 14 ENID 

14 15 
14 16 

1 4 17 
14 18 
1 421 SKPS 
14 22 
14 23 

14 24 

14 1:' 5 
14 26 • 
142 7 ll 

1428 !II 
14 29 • 

SETHLT ' 4 '"'" J. ..:.u 
14 31 

1 432 

14 33 

1434 
1 43 5 
1 4 36 

1 4 37 

1 4 38 

1439 

144 0 

14 41 

•• • 

PROGRAM PAGE 24 LI STING PAGE < 

rD L LD~ING H~NDLES THE EN~B L E CONTROL ST ORE COMM~ND 

B S S 
LDA £ 

JAZ 

JMP 

CALL 

STA 
CALL 

LDAI 

TA B 
SUBI 

JAZ 

TBA 
SU BI 

JAZ 

J ~1 p 

LDAE 

LRLA 
CRAI 

IFT 
GOT C 
CD NT 
I FT 
ALOC 

· . 

Jl'IP 

LDAE 

L~LA 
ORA! 

IFT 
GGT D 
CDNT 
IfT 
AUJC 

JMP 

EJEC 

0 
DEBU G 

EX C90 

FETC HA 

E t l X X+ 1 
EN DCOM 

0 

• D • 

EN DEC 

• I • 

ENID 

E>:C90 

PAGE 

9 
oc:n ooo 
VO IHEX 
SK P6, 

VORT EX 
VS~CSf 

E XC10 

PASE 

'3 
(12 02 00 

~DR T!~ 
S KP S , 

VORT EX 
V$~CSf 

EXCl O 

•• . L ... 

I N DEB UG CONFI GURA TION? 

YES 

NO 

GET CS SPEC 

SAVE IT 
VERIF Y END OF COMMAND 

RE ST ORE THE CS SPE C 

DECODE 

YES 

l / 0 '? 

" E" I ~ 

EL SE ILLEGAL 

1 .. . . 

EN ABLE DCS ON THI S PAGE 

OUTPUT THE FUNC ~CR D TO ~ CS 

ALL DO NE 

ENAB LE I /0 CS ON H il S PAG E 

OU TPU T TH E f UNC ~DRD TO ~CS 

ALL. DO NE 

FCLLDWIHG HANDLES THE 'H' DIRE CTIVE 
SETS OR REM OV ES HALT ADDRE SS 

LDA E 

JAZ 

JMP 

CALL 

J AZ 

SUEI 

JA Z 

':ALL 

CAL L .. 

0 
DE BUG 

lli +4 

EXC9 0 

FETCHA 

SETH1 

I I 

SE TH1 

FETC H 

INA , 1 N' 

DE BUG CONFIG ? 

IF S Oo PR OCESS DI RE CTIVE 

IF' NOT , REPORT Ati ER ROR 

ANY MO RE CHAR ACTE RS 

I F N 0 T , R E M 0 V E ·H A L T AD DR 

IF BLANK , REM OVE HALT 

ELS E, RE SET POINTE R 

G E T T H E H A I_ T A DDRE ~· s 

. .. 

ALS O 

582 ) 

, 

c . 1 
c . 1 
c. 1 
c . 1 
"' I (,., . . 

c . 1 
: . 1 .-. .~ 
~ . 

c . l 
c. 1 

c . 1 
( ; • 1 
c . 1 
c . 1 
c . 1 
c ~ 1 

c . 1 

c . 1 

c . 1 
c . 1 

1 . -. '-· . 
c: . 1 

c . ~ 

.~ . . """ .'. 

c . 1 

c . 1 

0 2 
02 
02 
02 
02 
0'2 
02 

02 

02 

C2 
I 

02 
02 

02 

02 
02 

02 

02 
02 

02 

0 ~ . .::. 

02 
i' .-. ... .-:. 
(;2 

0137 3 
01379 
0138(! 
o 13a1 
0 1 ·:> r. ·.:> .... , 1;:; ._ 

Ol
~, r.--. 

._: .. .:.. ~ 

0 . ........ 4 
~ .,:, C• 

Ol ~ ..... c: 
.;, C• • .; 

0 1 38(:. 

0 1387 

0 1 38:3 
0 f3 8 :) -
01390 

0 1 3 91 
01392 

n 1 ""'\ r . .. 
0 ~· =" '-t 

0 1395 

01398 
0 • '="::} q .a.._._-
0 1 40 0 

(', .-. r. 4 .4 i"o 4 .... c. v .L "'t ._, .l. 

02 0 140 ~~ 

0 ~ . .::. 
02 
' ::; ,) .. _ 
( t -:. ,.._ 

02 

0 2 

(• ·:> 
; "' 
02 
" '"' v .:. 

0 •::> ,_ 
0 

,, 
c. 

'" -=" ... 
0 2 
·i .0:0 u ... 

02 
0 2 

02 

02 
0 2 
n ,., c .;. 

G2 
,.. ,., 
v .: 

... .-. .. . . ... 
02 

0 2 

01404 
0140 ? 
01408 
01409 

0!.410 

0 1 4 1 t 
0 '4'" ,i. • J. .::. 

r 1 4 1 3 

0 '4 ' "'· .1, A ' 

~· 4.-_! '1C: 
t,.IJ.t.L..J 

01417 
n1A ...,r1 
""' "'~ ._ .... 
.-.1.:1~1 
• ., ... .- .... .t. 

0 1 4• ·j -:I ~ ._ ..... 

0 ,_ 4 3 1 

,., 1 4 .., ":) 
v .&.. ··-· L. 

0 1 4 ., ·':) 
•J v 

014:34 
IJ
"',4 ,<1 ·""'tl: 

.L "1' .:;. ·-' 

·~t ·-- ~ ~.· '+ . .., ·-· 

n t.c -..-. :..a 1 "-t ..;. .._ • 

I~ 1 ·"' ... I .- . 
) ... "~ ._:. ::. 
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E.2 VORTEX LISTING •u UTI L PRDGRAI'1 PAGE 2S LISTING PAGE < 5S3 > 

0 03 613 
0 03 614 
O Q 3 61~ 
Olt36'16 
0 03 617 
0 03 620 
003 621 
0 03 622 
0 0 3 62 3 

0036 24 
00362 ~ 
00362 6 
00362 7 
003630 
00363 1 
0 036 32 
0 03 6 3 3 
00363 4 

147240 A 
006 0 ~ 7' A 
0 0 3 36 6 R 
0 0 6 14 0 A 
00100 0 A 
0 0 100 4 A 
0 0 3 6 24 R 
0 0 1000 A 
0 0 0 7 31 R 

0' 0 601 7 A 
000 17 2 R 
0 0 42:51 A 
0 0 611 7 A 
003 36 6 R 
0 0,6 0 ~ 7 . A 
000 1 7 7 R 
00 1 000 A 
0006 7 3 R 

1442 

1443 

1444 

144:5 

1446 • 
1447 • 
1448 

1449 
1450 

14~1 

14:5 2 

14~ 3 • 
14:54 • 
14~~ • 

STAE 

~UBI 

JAN 

JMP 

LDAE 

LRLA 
ORAE 

S TA£ 

J MP 

S1 0 0X 

~12 

111+4 

EXC90 

PAGE 

9 
SIOO)( 

HLTADR 

E X C10 

SAVE: IT 

'TOO BIG 71 

NO 

VESt REPORT IT 

GET THE PAGE NUMBER 

GET INTO POSITION 
ADD WORD NUMBER 

SA VE AS HA LT ADDRESS 

DONE 

FOLLOWING RESETS HALT ADDRESS 

C. 1 0 2 0 1441 

C.l 02 0 144 2 

C .1 02 0 144 3 

C.1 02 0 1444 

C.1 02 01445 -
C .1 0 2 0 1446 
c .t 0 2 0 144 7 

C.l 0 2 0 144 8 
C.t ' 0 2 0 144 '3 

C .l 02 0 145 0 

C.1 02 0 14 51 

0036 3~ 00 6 0 1 0 A 14 ~6 SETHI 
00 3636 1 77777 A 

LDA I - 1 

C .l 02 01 4 52 
C . l 0 2 0 1453 
C .l 0 2 0145 4 
C .1 02 01 4 55 

OC3 637 0060 ~ 7 A 1 ·4~ 7 
003 €.40 00017 7 R 

ST AE HLTADR 

EXClO 

RE SET HALT ADDR C . 1 32 014 5 6 

oo3o 41 o o1 ooo A 14~8 
0036 4 2 000673 R 

J MP 

EJ EC 

C .1 0 2 01 4 57 

00 3 64 3 
00 ::! 6 4 3 
0036 44 
0036 4~ 
003 646 
0 0 36 4 7 
0036 :::i 0 
0036 ~ 1 
00365 2 
0036 :i 3 
0 0 36 ~4 
0036 ~~ 
003 6 ~6 
003 6 ~7 
0036 60 
0 036 61 
(.1 036 6 2 
0036 6 3 
00366 4 
0036 6 ::'i 

0 0 36 66 
0036 6 7 
003 670 
00367 1 
0 0 36 7 2 
"0"''" "" "' : .. : .j 0 ,. .,) 

14~9 
1460 ll! 
146 1 • 
14 62 • 
146 3 lr. 

1464 • 
146 5 • 

FOLLOWING HANDLE~ •a• CO i1MAND 
IF PARA"ET ERS IN ORDER• DOES AN liD BRANCH TO WCS 

c . 1 G2 0 145 3 
02 01 4 5 9 

0 14 60 
0 14 6 1 
0 14 62 

0 .... c. 
02 
02 
02 0 1 4 63 

0 14 6 4 

00601 7 
000~6 6 
00101 0 
0036:$1 
0 0 10 00 
00 .07 3 1 
oo zooo 
0 0,41 7 
14724 0 
0 :54 010 
006 14 0 
00 1 0 0 0 
00 1002 
00 07 3 1 
0 0 6 0 1 7 
0 0 01 ? 2 
0 0 4 25 1 
0 Co l1 0 
000000 

1466 BRANCH 
A 146 7 

BS S 
LDAE 

0 
DEBUG D~BUG CONriG 1 

YES 

02 0 14 65 
02 01466 

R 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 

00 6 ~ 0 ~ A 
0 00 40 6 A 
0 0 06 0 0 A 
0 03~6 6 E 
0 0100 0 A 
000 67 3 R 

1468 

1 4 '6 '3 

1~70 

1471 
1472 

147 3 

1474 

147~ 
1 4 ,. 6 ·s T 1 1 1 .. 
1477 
1476 
14EH 
14 8 2 
148 3 

1484 

SKP10 

J AZ 

J ~l P 

CA L L. 

S TA 
S I.I B I 

JAP 

LDA E 

LRL A 
OR ~ t 

IF"T 
GOTO 
CONT 
If T 
ALCC 

JI'IP 

£ XC90 

BT111+1 
512 

E.XC 90 

~ A G E 

9 
0 

• 

VCRTEM 
SKPlO• 

... DR 'T E>C 
V$W CSF' 

EXC10 

NOt S O REPORT AN ERROR 

GET THE TARGET ADDR 

SAVE IT 
TOO BIG ? 

''t' E s 

GET ErrECTI VE ADDR 

PA GE: 
UDRD 

OUTPUT THE f'UNC WORD TO WCS 

DONE HERE 

02' 0 1 468 

02 01469 

0 2 014 7 0 
0 2 0 14 7 1 

02 0 14 7 2 

02 01 4 73 

02 0 14 7 4 
02 01 4 7:5 

C.l 02 0 1 476 
C.1 02 0 14 7'7 
C.1 02 0 14 8':' 
C .1 0 2 0 1 48 1 
C.l D2 0 1 482 

· 14S~ EJEC • 

02 0 1483 

02 01484 
0 2 01485 
0 2 0 14 8.6 
0 2 0 148 7 
0 2 0.1488 
02 014 8 9 
02 0 1 430 
02 01 491 
0 2 0 149 2 
02 0 1 49 :3 
02 0 1494 
02 01495 
02 01496 
e2 0149 / 

1486 •••••••••••••••••••••••••••••••••••••••••••••• ,. ••••••••••••••• ,. ••••••• 
1487 • • 
14 8 8 • • 
1489 • NAMEI READ A WCS UO.D • 
149 0 • • 
1491 • PUR POSE: TO TRANIF'ER A WO RD f'ROM ~CS TO THE INPUT BUFF'E R • 
149a. • • 
1493 • TAB LES: PA GE, ~TORE• A~D UORD SPE CIF'V THE CONTROL s ro RE nD DRES S J 
1494 • • 
149~ • ME Ur - RECEIYES MICRO BE I ~G READ • 
1496 • • 
1497 • CALL : JM P ~ RUCS ~ 
14 98 • • 
1499 • • 
1500 • • 
150 1 • ~ 

1~ 0 2 ·······~~~················································-···········~~ 150 3 • 

r. ;:- r.1· • ~ .::z .-. 
V - t_l,l"f ~·.:-. 

00 3674 000000 A 15 0 4 R~CS DATA 0 

!)2 01499 
0 2 0 1 5(1(1 
0 2 015 01 
e2 ot5o 2 
02 0150:3 
02 o15.:14 003 675 00 2 0 00 A 1 50 5 CAL L R~50 S£LE CT EFFE CTIVE ~ CS ADD R 

003 6 7 6 003 7 1 7 R 

- -- , . 

15 0 6 I F" T 
1507 :jOTO 
151 8 S KP12 GOtH 
1519 I F" F 

VOR TEX 
S ~ P 1 2 ~ 

VORT EX 

•"' .1 , _., " l"'" C: ._. t l c. IJ .;;t U •-' 
- 1 -- -1"' ' ' t.; , •.rc u ~·Ut:· 

c . 1 
c . 1 

. ~. .-. ,., 1 c::' 4 --::· 

'·' c. '·· ·-' : r 
;) 2 0151::: 

------~--~~-~- ·~~- ~- · ~-~ .. ~-· ~- -~-~-~-- ~--- --~- ···--·----·--------~-- .... _ -·-·---· ... ·-··-- -- __ .. _...._ .... __ _ • I • • 
~--- . .. . . __ :..______ ___ ---- -

•• 

• 



. . 

- . ..... ... ... . .. .. .. . . . . _ .. ~ ··· ·- · -··· .. ··· 
. . :.... . . 

~ ... ~ ..... ... . . . 

E.2 VORTEX LISTING 

00367 7 
00370 0 
003 701 
003 702 
003 703 
003 704 
0 0370~ 

0 0 37 06 
0037 07 
0 03 710 

0050ZO A 
000001 A 
0060 1 7 ' A 
00 0 171 R 
0010 0 4 A 
003707 R 
00602 0 A 
0000 0 4 A 
006010 A 
00 01 7 3 R 

0 037 11 OC 6~ 0 ~ A 
00 37 12 000406 A 
1 0 37 13 COOE.OO A 

... 0..,.., 1"' ·~ ..... , ..... 
00371 6 

0037 17 
00 3720 
003 721 
00372 2 
0037 23 
003 724 
0037 2~ 
003 726 
0037 27 
003730 
00 373 1 

001 000 
103674 

000000 
00200 0 
000 6 61 
00 1 002 

. 
A 
R 

A ,, 
H 

R 
A 

003743 R 
0060 1 7 A 
0001 72 R 
0042:5 1 
006117 
000 1 7 1 
0 n , •• -U O.L.&. ," 

A 
A 
R 

0 0373 2 00016 7 R 

0037 33 
0037 34 
00373 5 
0 03736 
00 .,7':'7 -~ ..... ' 
fl0 -:> 7 .:10 . ..., , . 
0037 41 
00374 2 

0037 4 3 
00 3744 
003 745 
0 03746 
0 037 4 7 
0037 50 
0 03751 
·; o-·~ "'~ I oj ~ ._1 C, 

00 3 753 
003 7 54 
O o ~~ eot 

.;. ~ ...,IJ 

ooG~ o ::; A 
000406 A 
0006 00 A 
003671 E 
0 0 1 00 2 A 
003756 
00 1 000 
103717 

006030 
00100 0 
005 3 44 
0010 4 0 
00 3752 
00100 0 
003745 
002000 
000 6 61 
0 01004 
003 7 24 

R 
A 
1\ 

A 
A 
A 
A 
R 
A 
r-: 
A 
R 
A 
R 

1520 
1:5 2 1 

1 52 2 

1523 

1524 

152~ 

1526 

• 

1 527 SKP13 
1528 

1529 ~ 
1530 llf 
1 531 
1532 
'5 ........ ~- .,:; ..) 

15 3 4 

1536 
1 ~ -. -. 

. .J ,J ~ 

1 :138 

1:; 39 
1 5 4 0 

!II 

R IJ~O 

RW~2 

1:544 SKP14 
154:5 
1546 

1547 

1 5 4 9 
1 550 
1551 

1552 
1553 

1 55 4 

1
_,.., 
.._f ._J ..J 

1 5 5 5 

• • 
RU 5 5 

GOTO 
LD BI 

LDAE 

JAN 

LDBI 

LDAI 

ALOC 

CONT 
JMP• 

Dt::ITA 
CALL 

JAP 

LDAE 

LRLA 
ORAE 

CRAE: 

IFT 
GOTO 
CONT 
IFT 
ALOC 

JAP 

LDXI 

DXR 
J XZ 

JMP 

C~LL 

J~HI 

I'IIUTJL 

' 
S KP13, 
1 ' 

ST ORE 

!11!+4 

4 

MBUF' 

V$1.1CSI 

RIJCS 

0 
SEN3 

RW55 

PA GE 

9 
S TORE: 

~H.l R D 

VO RTEX 
S KP1 4• 

VORTEX 
l/ $t..ICSF" 

R ~J 57 

R ~.J50 

• 

0 ].0 0 0 

~- 3 

RW52 

• . . 

·· -· . ~ · -- · ..... . . . . . . '. 

PROGRAI1 PA GE 26 LISTING PAGE: ( 

SET TRANSrER COUNT TO 

If 64 BI T MICROWORD• 

CHAN GE IT TO 4 

BU F FER ADDR 

1 

FI LL BUF' FER WITH DA ·:· ~ FROM WC S 

ALL DONE 

• 

THIS IS COMMON SUBR 
BIC AC TI VE ~ 

TO SELECT WC S ADDR 

IF so , CHECK IT OUT 

GET 

GET 
ADD 

THE EFFECTIVE 

PAG E NUMBER 
COtHROL ST ORE 

ADD WOR D NUMBER 

ADD!<~ 

SPEC 

OUTP UT F'UN C WORD AtlD CHE CK STATUS 

IF" so , REPORT ERROR 

ELS E, DOtiE HERE 

DO TIME DELA Y TO WAIT ON BUSY 

DC A TIM E DELAY 

BIC ST ILL ACTIVE? 

IF' NOT BU SY • GO SE LECT EFFE C. ADDR. 

1557 • 
1358 • OTHERWI S E , REPORT ERROR 

00375 6 
0037 57 
003 760 
003 761 
003762 
003763 
00376 4 
0 0 376 ~ 
003766 
00 37 67 

rl .... ""'\-,"'":" 1'\ 
" ' ..:• I t' •J 

')0 ..... ~- . ., 
; .,:, I t' '-' 

003771 
00 3772 
003 773 
003 774 

00 3776 

004 0 00 
00 4 0 01 
IJ :)4 Q02 
...,,... .-.:nn
U '-' ~ IJ ..._, .;~ 

00200 0 A 
0006 61 ~ 
001002 A 
003770 R 
002000 A 
00455 3 R 
00 000 3 A 
0 03 776 R 
0010 00 A 
nA(IE ..,., ,... 
1. 1 1.,1 !t ( ..:.• ,..., 

002000 
004 5 53 
000 0 0 3 
004 00 1 
00 1 000 

1 20 2 40 

1 20<~ 4 0 
1 .:1 ... ... , ., c: 

-T CJ \- ._. 

A 
R 
A 
R 
A 

A 

A 
A 

1 3 0266 A 

1553 
1560 

1 5 E.l 

1562 

1 563 

lf. 

R W5 7 

156 4 • 
'4~'~ 

l. ·J -=· ·-· 
15 66 

1567 

1 ·-- 9 ... , ;-.• 
' .• 

1 . ~-.o • J. t ' 

RW~ 9 

• 
W Bt11 

~JB ~12 

CALL 

JAP 

CAL L 

JMP 

CAL L 

J 11 p 

DATA 

DATA 

SE r~3 

E>~C 10 

0 
~ rouT ,3,J.lBM2 

EXC 10 

I 1-liJOS' 

I MU0 6' 

BIC ACTIVE ? 

IF' so , SPEC IAL ME SSAGE 

OUTP UT ERROR MES SAGE 

BAC K TO E i<EC 

REPOR T BI C BUS ~' 
OUTPUT ERROR ME SSnGE 

BACK TO EXC:: C 

REPO RT LJ CS BUSY 

REPO RT BI C LOAD ACTIVE 

584 ) 

c I 1 
c . 1 

c . 1 

c . 1 

c . 1 

02 
02 

0 ~. c 

,.. ..... ,, c. 

02 

02 

01513 
0152(1 

0 15 2.1 

01 C·:> '? 
~ ..... ._, 

0152 4 

C . 1 02 01525 

c: • 1 

c . 1 
.~ 1 
'-• . 
c . 1 

c . 1 

02 0 152€. 
0 2 0 1527 

02 
0 -:> ,_ 
n -:o - .... 
02 
0 -:o ,_ 

1)2 

') ..... . . ,:, 

02 

0 ~. c. 

02 
0 -:o ·-02 
0 2 
0 ·:: 

02 

0 '"' c. 

0 2 
' • -. ') .:. 
.... •:· .., .. 
0 2 
02 

0 ~. c. 

(I ~. c. 

01528 
(I 1 e ·::c\ •"j .J L. . 

0 15 3~1 
0 15 :.?.1 
0 1 "' ~ .. -. ._1 .j .:: 

f'· .. C" ..... t:' 
IJ .L ._1 ~ ._J 

O. e .-. , 
1 ·-' .;; 0 

0 • c:; ? •::0 
.&. •.J <.J u 

I• 1 0:: ":• .::, .I ._ • ._, J 

01543 
01544 
Ol545 

0 154 6 

01
.,. .. .. , 
,J ..... , 

Oi54f:~ 
O•c" g J.~'"t -

0155 0 

0 1 .,..,.. 
·-' .J 1 

01 ::: 52 

'·t e- e:--. u ._1 ·-' ._-, 

l"o 4c:"C' A 
1.,1 1 ·-· .,) ~,. 

015 5~ 

02 0 15 5E. 

0 2 
0:-' 

0 ·:· ·-
D2 

02 
... . . ' 
' I , . ,_ 
I
"• , ... 
J " ·-(I ·:O . ,_ 

02 

( . ..., ..' c:. 
0 

,. 
c: 

0 ·:o ·-

t• .. c · e ,..., 
·. i J. ._; ._; ·::· 

r, 1 c- ~ ::-~ IJ L ._1 -.J •• 

fl '"' "( 'J.l. ·-·bl 

0 1 56 ! 

0~56 3 
0 ,.,..- .• 

.1, ._: b '"! 
('o 'I t:' /" I!" 
'J J. ·-· J::• ~ 

E ~'E C 
· ~ ~•••• ~• ~~••••~ ••~ ••••••~••••••-~•••••~ ~ •~••••• ••~•••••••w•••••***•~• 

('2 
ri ..... 
'J c 

0!57 (: 
0 1 5 ? 1 
(1 15 72 
•'i5:7 ·j 

I.J R I T E A tl 0 R D I NT 0 ~.J C S 

--- -------:------- : .. --· - --·- - - - - --- -- ··--.. ' _, 

'' .-. ~ c. 
0 ;:· 
(t ·:: 

v .• • •...J 

-1"""'"' I) ._1,•'' 1' 

• 
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E . 2 YO RT EX L I S T I NG ., PROGR AM PAGE 27 LI ST i tiG PA GE ( 5 8 5) 

. . 

1~ 76 • 
1~ 77 • 
1:5 78 • 
J :i79 l.r 
·1 580 l.r 

1581 !II! 

1:382 • 
1583 • 
1 ~ 8 4 • 
1 585 • 
1~86 • 

• • 

P,URPD~E: 
~· . . . . 

T I=!B L[S: 

CALL: 

-· - • 
TU T~A~SFER THE CONTENTS OF THE OUTPUT BUFfER TO ~ 
TH E SPECIFIED LO CA TION I ~ WC S ~ 

PAGE , STORE' AND WOR D S P ECIFY THE CONTR OL STOR E ADD RE S S J 

MBUF - CONTAINS MI CR O TO BE OUT P UT 

J MP M ~~CS 

l ~ n~ - ~ 
-.1 0 ( . ... '""' .~ 

1~ 88 • • 
1 5 83 !11! ............................... !11! ...................................... ~ •••• • 

. 
00400 4 0 00·00 0 
00400 ~ 002000 
004006 0037 1 7 

004007 
:~') 40 10 
004011 
004012 
004013 
0040 14 
0040l:i 
~"~0'6 ..... u... ! 

006020 A 
000001 A 
006017 A 
000171 R 
00 100 4 A 
004 0 1 7 R-
" "'c~o u uo c. 

1 ~'30 • 
1~ 9 1 w~cs 
1592 

•• g"""' J..J .;> 

1594 
1605 
' 6 '' E J. 1,.1 ';;J 

!607 
1608 

1609 

16 1 0 

S KP16 . . 

0040 !7 
000004 
0 0 60 1 0 A 1 612 

~ ... ~o-" uu .. c.v 

004021 
004022 
004023 
00 4024 

OQ6:;o:=; A 
000406 A 
00060 0 A 
00000 0 E 

00 4 02~ 00100 1) A 
C 0 4 0 2 6 1 0 4.0 0 4 R 

004027 
r:: 'J q. a·3 o 
00403 1 
004032 
004033 
00 4034 
00403 ~ 
004036 
0')~037 

004040 
00 4041 
0040 42 
00 4 043 
. ... 4 ... 4 ~ .; u u .... 

004045 
0040 4 6 
0 04047 
::: :J <l 0 5 .0 
G0 40:5 1 
0 0 40 52 
004053 

0 0 0.0 0 0 
00200 0 
00 ~ 234 
00 ~ 012 
oo 6 14 0 r< 
00030 3 A 
00 1 0 1 0 A 
004071 R 
005021 A 
006 14 0 A 
00031 : A 
001010 

A 
0 ,., 

" .... 

·o o ·4·1 o 3 R 
""eO"""'l v u .... c. 
006140 

A 
A 

00030 4 "· A 
00 1 0 1 0 A 
00 4 05 3 R 
G010C :J A 
00073 : R 
C02 00 C A 
~,...~ ...... ""'\ .• ~ v u .J c.. ,:. "t ;; 

00~01 2 A 
!)06140 A ...... o .... a • vu .:> ' .1. " H 

1 614 SKF'17 
1 61~ 

1 6i. 6 
1 6 1 7 • 
1:613 ~ 

1 619 ~ 
1 620 
1621 
1 622 . ---1 bC.~ 

1 624 
l b- ~. c. ._, 

1625 

1 627 
1 629 

1 629 

•L'""""" 4 o.;·u 

163 1 

1 632 

1 633 

1 634 
• 
1 635 
1 536 

lf. 

IC S 

00101 C 
00 4 11 5 

A l 63;:: 
0040 61 
00 4 0 62 
004063 
::! 04064 
00406 ~ 
004066 
00406 7 
OC40 70 

00407 1 
004072 
0 04G73 
004074 
00407 5 
00 4 0 7E. 

004 1 01 

--. -. 

R 
00~021 A 
00614 0 A 
C003f.l i"~ A 
00101 0 A 
00 4 12 3 R 
00100 0 A 
000731 R 

00601 0 A 
06000G 
006057 
00017 1 
00601 \1 
00077 7 

001000 

A 
A 
R 

.... ,-;, 

A 
004135 R 

1 638 
1639 

1 6 4 0 

1·6 4 1 

1642 • 
1643 
1644 

ll! 

I CS C 

1 64 5 

16 4 6 

164 8 

DA TA 
CALL 

I FT 
GOTO 
CQ NT 
I FF 
GOT O 
LDE I 

LDAE 

JA N 

LD:S I 

LDA I 

ALOC 

CONT 
JMF • 

EJE C 

0 
RW ~O 

'o/ CRTEX 
SK P16, 

VORTEX 
SK P17' 
1 

S TO RE 

4 

MBUF 

vswcsc 

WWC$ . 

SE LECT EfF ECT I VE WCS ADD R 

S ET WORD COUNT TC 1 

IF 6 4 BIT MI CR O, CHANGE I T T lJ 

BUffER ADDR 

DUM P EUF fE R TO WCS 

~J_. L DON E 

fOLLC~ING IN TERPRETS CS SP EC ifi CA TION 

DATA 
Cl=lLL 

TAB 
SUB I 

JAZ 

TEA 
SUB ! 

JAZ 

TBA 
SU BI 

JAZ 

JM P 

CAL L 

TAB 
SUE ! 

JAZ 

TBA 
SUBI 

. 
JAZ 

J ~1~ ., 

LD AI 

ST AE 

0 
fET CHA 

. c . 

ICSC 

• I • 

I CS ID 

• D • 

.. 
~· 

EXC9 0 

fETC HA 

f ~I 

ICSD A 

. 
' B • 

ICS DB 
. ,, 

E XC'3 0 
• 

. 
0600 00 

ST OR E 

51 1 

WORD2 

IC:Sl lO 

GET f iRS T CHAR 

CE NTRAL"? 

YE S 

I / 0 CS 1' 

YES 

DE CODE? 

I F" tlOT , IL LESAL 

GET NEXT CHAR 

DC!t A 

YE S 

DCS B? 

YE S 
. . 

IF" tiOT , IL LEG AL 

S ET fO R CENTRAL CONTR OL STORE 

SE T LAST ADDR 

4 

c . 1 
c . 1 
c. 1 
c . 1 
c . 1 
c . 1 

c . 1 

c . 1 

c . 1 

c . 1 

c . 1 

c . 1 

02 
" ~. ll .:. 

02 
0~ 
02 
,-, ·:" 
·-· ..__ 
0 ·:-- .... 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0 ~. c. 

.-. ~. 

u ·:. 
02 
02 
02 
0 ;:: 
n ·=· . ~ 

02 

( • ? ·' .... 

02 

02 

,., .... 
... 0:. 

n ·:· 
·~· ._ 

n ~· ........ ,., ~. 

•• t .:. 

02 
.... .-. I . • ... '-
'"" .-. 
IJ c. 
0 ;:· 
... ~ 
.. c 
"' .-, 
,i .:. 

··~ ~ 
I I ·• ·-

G .-. · .: 

02 

n .-, 
:.. a:_ 

r . • - . ,_, c. 

I) C 

,-, ..-; 
' ) .:. 

·~ ·:· ·-· ,_ 

,... :-, . .... 

... ...... 
o,.! a.:. 

.-, -~ .. ... 
~ -. . . -
- L. 

,., ·:· ·-· .... 

r. -• 
t...l L. .. , ...,. 
'·· c 
02 

' .... -. . -OJ 1-

01~7 5 
01576 
015?7 
015 7:3 
015 79 
015 80 
015 8 1 
015 8 c 
01~B :3 
015 84 
01585 
0 1 586 
01587 
0 1588 
015:3 9 
01590 
0 159 1 

0 1592 
0159 3 
01€. 0 4 
0 16 0 5 
0161)6 
01607 

0 1 6 0 ') 

-· • ... 1 c· ViC• . i 

01E· 1 1 

0 16 1 2 

01::. 1 ? 
G 16 14 

) . ,. 1.
l £. ·=· .:i 
. .. . ~ 1 ·' v .. v r:• 
u1E.1 ? 
01E.H: 
fJlE-19 
01620 
01€.2 1 
rl " .,. -. .-. 
'- J. Cf c. c. 

0 1 •• '-> r 
6. f:, '- ::: • 

... j· ~·"'·~ 
•- .1, \.J C:. r ' 

11°1 ~ t:: ... , p 
'-" - '-•C ... • 

fl1E·2"3 
'J" 1 ·: ? ,., • t;. v .... 

.·-. • t: ·-·· 
'.' J. o,) ~· ~ 

,., 4 ,. .-. ... 
v ! ~:. .;:, .:. 

C ••. ~ ....... ' •. '=' ,,:, ... 
0 .J .:: ":• I':: 

...... .• .~ ·J 

01(~36 

01637 
n " • ""'n 
• ., j, b ..:;, '"" 

r. .. .. .... •'. 
1 

,_ • . 
\.' ..... •J _ .. 

0 164(: 

n ' ' A ~ .JC•"'t . 

01€.4.~: 
- 1 , . ~ IJ r.:· •-y ••• • 

011:. '1 '-r· 

0 164 5 

,., ,•, ,..l_,..A ,-
'•' c. ... -=· '1 .. _ • 

'" l ' '""' u lj .:.1' ,•' 

- -·- .... ··------· -' . .... - -··- ........... - ····-·· -~ ·-- ..... ---~ ... . -.... - . .... _ ·- ·-··· .. ... _ ..... --..... - · ·- ·-· ... _ ........... __ ...., .. .,. ____ .. __ ... ··-··· ..... .. . .. ... . ... ... ... .......... . .. . .. ........ _ ..... . .. ---·· · ~~ . ·-



.. -.... . . -- . 
• 

E.2 YORTEX L IS TING 

0 04103 
004 1 0 4 
0 1)410:5 
004 1 06 
004107 
00•'+1 1 0 
0041 1 1 
004112 
004 11 3 
004 114 
00411:;'; 
00 41 1 6 
00 4117 
004120 
0041 C:l 
nr.,11 2"=> 
... ~ "'T ... 

00 4123 
004124 
00 412~ 

004126 
004 1 27 

.,., 0 4 1 .... " l• .. .._-; u 

OO A1':1t .,. ~ ._, " 

004 13 5 
n '' ·" • ~ 6 1_1 lJ ,. .1. ~ 

,.., .... .... .. """ "'? 
l.,JI.) .... , .W? 

0041 40 
.... ,-, .... 4 • 
~-~ L1 

'"" .1 L .... ,.. ..... 4.., 
v u • t .l c 

0 04143 
004 144 
0'.: 414~ 
:· 0 4 1 4 6 
00 4147 
')0 4150 
OC4 l:il 
no A4W -
lJ ·~~ .JC. 

CtJ 41~3 

r"l"4' "'4 .... v 4 w 

00 41:i:; 
:_:~4 1:56 
,., ' I 4 1 5 7 
V\. ~ i' 

00 41 60 
004 161 
00 4162 
004163· 
00 41 64 
~:04 165 

0041€.6 
004167 
00 4! 70 
004 171 
00 417 2 

004173 
00 41 74 
Cl0 4175 
O ~ ... ~'""b' ... .... .L ( 

0 04177 
00 420 0 
00420 1 
004202 
.· ........ ~ 0 .... 
IJ ~~ "'t C. .,:0 

............ 04 
·~ .... , ""t c 
004205 

00 42 06 
0042 0 7 
i1042 1 0 

00 6 0 10 A 
160000 .A 
0060 :57 A 
0 00 171 R 
0060 1 0 A 
000377 A 
0060:57 A 
000170 R 
001000 A 
00413 :~ R 
00601 0 A 
12000 0 A 
0060:5 7 A 
000171 R 
0 01000 A 
0 0 4 12 7 R. 

0 060 1 0 A 
140000 A 
0060 :5 7 A 
000 1 71 R 
0060 1 0 A 
0 000 1 7 A 
006057 A 
00017 0 R 
0010 0 0 A 
004135 R 

0 020 0 0 A 
0054 1 7 R . 
1472 4 0 
0060 ~ 7 
00 0167 
nn£14-. V :.J g ,. 

A 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 
A 

0001.70 
00~311 
00100Z 
000731 
002000 
00~417 
147240 
001010 
104027 R 
00::5012 A 
0061 4 7 A 
000170 R 
00 531 1 A 
00 100 2 A 
000731 R 
oosoz1 A 
0061 ~ 7 A 
000167 R 
001004 A . . 
000731 R 
00606 7 
000170 
00 1(!00 
10 4 027 

00 00 00 
002000 
005234 
0010 10 
104!.73 
0061 4 0 
000240 
00 101 0 

A 
R 
A 
R 

A 
A 
R 
A 
R 
A 
A 
A 

104 173 R 
001000 
000731 

000000 
00601 "1 
. n'l rlr:" .L•.I• •••• I .. • 

A 
R 

A 
A 
A 

164 9 
16 :50 

• ICSI D 

1 6:il 

1652 

16 ::53 

ICSDA 

16:56 

~6::57 

1 6~8 • 
1 659 
16€.0 

• 
I CSD B 

1 66 1 

16 6 2 I CS DB1 

16 63 

• 
1664 

1665 
1 666 
16 67 

• 
ICS1 10 

1 668 

16 69 

1 670 
1671 

1672 

1673 

1674 
167 :5 

1 676 
1677 

1 678 
1679 

1680 

1 681 

1682 

1 684 • 

,. 

1688 J! 
168'3 :I 

16':::0 
1691 
1692 

• 
ENDCDM 

1693 

16 '3 4 

1695 

1696 

1697 
1698 • 
16'3 9 lf. 

1 ""l" ,., ''"' 
" '-' 1 .. 1 

1 7 0 1 .. .-. 

1 , ,, .. ,:. ~ 

;' .. , -
17 1) 3 .. 
1 ..... ~ ... 
.L ,·· ' J ..,. 

17 0 5 

17 06 
•' ' 1 -- J -• r 

171 3 SKP 18 

. .. . . 

PROG RAM PAGE 29 LI STING PAGE < 

LDAI 

STAE 

LDAI 

S TAE 

JMP 

LDAI 

STAE 

J 11 p 

LDAI 

STAE 

LDAr 

S TAE 

J 11 p 

CALL 

STA E 

SUBE 

DAR 
J AP 

CALL 

• 

0160000 

ST ORE 

~IORD2 

ICS110 

0 1 200 00 
. . 

ST DRE 

IC S DBl 

01400 00 

ST ORE: 

1
., 
.J 

WORD 2 

IC S 110 

WDRD 

WORD2 

EXC90 

SET F'DR I/D CS 

:SET LAST ADDR 

CHOO $ E DCSA 

CHO OSE DCSB 

SET LAST ADDR 

GET FIRST NU MBER 

SAVE IT 

LEGAL CON S IDE RI NG CS S IZE1 

NO 

YE S , SO GET S ECOND NuMBER 

JAZ ~ IF ZERO , TqKE DEFAU LT FO~ 8 ECDND WORD 

TAB 
SUB E 

r: Ax 
.J AP 

TBA 

··' 0 : o I 

~ DRD2 I. EGAL CDNSI DEk i NG CS? 

E X.C90 NO 

<:'"" E ~ L• D WORD LEG AL CON S!DE RI Ii G FIR ST NUME ER? 

JAN 

S TBE 

JMP:. 

EJEC 

EXC9 0 

~DRD 2 

.,... ... 
J. 1_, .;,. 

NO 

LEGAL' S D SAVE !T 

FOLLOUIN G CHECKS FOR END OF A CO MMAND 
NE XT CHA RAC TER MUST BE A BL ANK OR ZERO FOR NORMAL 
OTHERUI SE, ERROR EX IT TA KEN 

DATA 
CAL L 

JAZ * 

S:J BI 

I ~.1 ,.... 
.-Jnr 

> .JEC 

0 
f'ETCHA 

EN D COM 

• • 

F:f~DC OM 

GET NEXT CHAR 

A B~ANK!' 

'l'E S 

NO 

FD LLO~ING TRAC ES MIC RO EXECU TID " 
GUT PUTS TH: AD DRE SS OF NE XT MICRO TO BE EXECU TED 

DATA 
L D A. I 

IF T 
GO TO 
.~ M ~~ T ..... u! 

j 

0 
(. 1 0 0.00.0 

'•/OR TE X 
S:K P18 ' 

SELE CT ~I C S ADDR REG 

E~<I Tl 

• 

. . --·- ·- · 

596 ) 

0 2 
""' ....... 

02 
r. ,.., 
I) C. 

02 

02 

f . ·~ J .::. 

0 .-. .:. 

02 

02 
02 
02 

02 

02 

02 
ro ,.... 
v.:. 

02 ,. ...... 
u.::. 
U 
.. ·j ·-
(' ·:. 
' ·-

"' .. -. 
IJ .:. 

p ·=· ;J '-· 

0 ·:> .... 

f\ . -. ... ; c 

0 2 
r• .-, .; .::.. 

02 

... ·:· <..• L ... , .-, 
1.· -:. 

...... , 
v .:. 

,.. ..... 
1J ..:. 

rl ·:· ·-

0 1 648 
01649 

0 1 6 5!1 

0 16 5 1 

0 165 2 

01653 

016 5 4 

01655 

0165E. 

016:57 
016 5 3 
01659 

01660 

0 166 1 

01662 

"''6 ··· l,f .L 0 -~ 

.·, 1 ... ,• .... 
1_, ... ~=- t:. t:.· 

0 1 E. 6 7 

01668 

" ' 6..,. i.J l ·~· .i. 

01 '7? t• ( ·J 

01674 

016?':' 
1·,;,:7-i .. · ~ ._, ( . _: 

11'\i,C~..,. tl .. ...... ,. .. 
.-. . ~ .., .-. 
'J } . .... i'. =· 

( i '! .:: ..., C"• ._. ... ._. r _. 

• 
•'"•1""r·• 
i,.l ~ 0. C• ,i, 

·~ ... ,- .. !J 1 C: ·':! t.·· 
r, - , r. .. ... r • . ... 
~- ·:. l,.l 1 'C• .;; • • :• 

p ·~ 
.,.! c .. 
•'"! .-, .· c. 
p -~· ·-· ..__ 

. -.. -, -· .:. 
02 
.... ·:) 
'•' ~ 

,, .-. 
t.; c. 

- -' I • ' ;_ .::. 

il .~ - .:: 

f ~ ,• .. ·, . 
~ :. b·~· .· 
1-. ' E· (.·, ••·. -' .\. . ·- ·-· 
(116 8 ? 
U
.... ~ .::. .-., :::: ... ·-· ....; ..... 
D 1 ~:. H ·;· 
... , 'I , .. ... -.. 
:_. J 1:· .., ·: 

l-, ": .·: .::, i .. ,_, / ... 

·;· ~ ·""' , ... , .. , 
J: C • ::'C 

.. . . - -·; . "' .. .. 
lj~.:· :?.::.• 

~ 1 -'"roe 

'-' "' C• :? ._1 ' 

02 0 1 6';;:3 

n " • " -. '-· 

.-. . .. - .... . -. 
• . i. ;:". ::; :'; 
,.._ ,. ·-:• !"'o ,•. 

' ·' .. l · .. : ,_, ,.. .... .... . -:" ( · . 
0. c. i.• i. ;<' . _: .i. 
t· ,r, ~-· ' '";,' •• • • • 
:,; ,:..~ .":.i' ''' -
J ! : · .... ... .. ~.. • ""':" !": .• : 

•J ;. .... 1,.1 ._. 

IJ.. " "':" (I .... 
I. f ·~ . 

"' 1 0 . ·. 'J 1 ..,. .-. ,., .... • ·-= j ; ,•' !,.1 ._! 

U- :-· " ' .,. I) ,c - u .:. .· '·' 
C l I"• ~. .-. 4 -:t '[ - · · _, • ' .:M :.... .i , . • .:.: 

• 
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E . 2 VORTEX L IST ING 

0 04211 
004212 
0042 13 
00421 4 
o''-~"~·"~1"' Vli""tC. .J 

0042 16 
~n..,'='l"' ._. .... ""T ._ " 

'::0 4220 

00422 1 
"04'"''"''"' i,..l c. c. c. 
004223 
00 4224 

006505 
00 0 4 06 
000600 
003736 
006 0 20 
000001 
006010 
004266 . 
006~05 
000406 
000600 
003714 

A 

A 
E 
A 
A 
A 
R 

A 
(.'~ 

A 
E 

1714 
17l:l 
1716 

171 7 

1718 

17 1 9 

... 

.,. 

.... ,.. .. ---: •. v~~. C...J 

OO•l22 6 
0 0.6 0 1 7 . A 
00426•:. R 

G042 Z7 
0042 3 0 

'"" , -; .. --- ~ ... .... ~t c. .j c. 
Dt14::'33 
,...,.. .. -- 4 t.l \,.I 'lot C. ,:. 

....... .. -- .. u .... "t c: .;. -· 
Q(l r~23 6 
,..,., ... ""' ...... ~ ;_ · . '+ C ..::0 I 

Gti 4240 
('042 41 
...-. ............ 4~ • U""tt:.. . C. 

0042 4 3 
[!')424 4 
t"t ,-. 4 -:. 4 c:: 
v '"-' '- -,, ,, 4 -. 4 6 ·J ._. c. 
00 4 2 47 
00 42~0 
00 4 25 1 
')0 4 2 52 
004253 
00 4 2 :J4 
084255 
:J042 ~ E. 
,..,...,..2 .7' uu -,. ....,, 

,... '"" A ,... E n 1,; IJ ~t .:_ _, I.J 

1)0 <12 61 
004262 
.... ·"" ... -~ ...... 
•• ; ~ '"t c. 0 ·-=· 
')042 6 4 
00.:126 ~ 

:) ') 4 2 6 6 

')04267 
1)0 4270 
' '' 4-::>- 1 . _. ) ~~, 

')0427 2 

t"\1"\ ., .... ,......._ 
IJ V " f .:, ( ..J 

004274 
0')4275 
·~ :J 4276 
··· "·4'=> 7'? V '- ~ I 

'"' """'"'"'0" ·-· ... ' t ..:. '-' 

GG 4 30 1 
[10 4 30 2 
00 4 303 
0(; 4 3 04 
00 4305 
G0 4 306 
O!J 4 30 7 
OC 4 3 10 
1')43 11 

0 061!i 0 
0 17000 

"" 4'"' " ~ VU ~LIC• 

004243 
00~012 
002 000 
006262 
"u0~11'"'J 0 .. .1 I 

• ~"'0"'"' 1 C. U V 1) 

05402::i 
01402:3 
00 6150 
000777 
,, r. 5<"• 1 ·=-..,.., ~ v ~._ 

0060 3 0 
004 2 71] 
00 200~ 
00623 5 
0140 1 5 
006 1 50 
000377 
006110 
126400 
0~4. 01 0 

002000 
004553 
000 0 03 
00 4 267 
001000 
10 4206 

000000 

000000 
000000 
000000 
000000 

0 0 0000 
006027 
004273 
016000 
0 54 0 12 
"o ·· o,·.... fj '"T r· 

004 ., .., .... 
. c.r..:.· 

006027 
00 0 134 
0 1 6000 
001(104 
10 4 27:3 
,~ ... f"t """'C" .... c.. "t v c. ·.J 

0 1 600D 
"Ob"' '"' "" v - J. c. ·-· 

n!"\., ~~ '1.-.. "nf"'r•n ·"'\ 
1,.1 '·' 't .:,. i c. I) v •.• t_l \.1 ·~· 

00 4 3 12 
f);" ... ""'"-· ,__ ._, ... \.) .L -.=. 

0043 14 
004 3 15 
004 3 1 6 ,.. ,... ... ..... . ~ 
vv ~ ..:> i t' 

00 4 320 
1"\ ,.. ... '"' ""' • 
"-' '-' .... .,:, c. J. 
(";,.. ........... """' 
'··· .... ""' ..j c. c. 
"'"4~~3 •JV "" l-

.. . 

ronc-o • . .... \.! .J - J. • -• 

01~ 0 0 0 
1 5475 0 
oo:::;31;. 
.... ... ... ,., .. ....,. 
U .J ..,. •-• J. r' 

0 0 4 201 
124 015 
0 5401 ·! 
~e4o12 

A 
A 

1721 SKP19 
1722 

" .... 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
A 
~ 

A 
R 
A 
R 
A 
R 

A 

1724 
172 5 
..... ~6 
~ ,' .:. 

17 27 

1 728 
........ 9 1 ,. c. 
173 0 

1 -, "'j i 
~ ( ....., ~ 
1732 

1 7 3 3 

1736 

1737 
1738 
l i" 3'3 

174 0 

1741 
1742 
1743 
17 44 

• 
TI'IADX 
• 
TI1ADY 

174::5 
1 7 4 6 !!( 

A 
A 

A 
A 
A 
R 
A 
R 
A 
A 
F.: 
A 
A 
A 
A 

~ .. 
A 
A 
A 

1 7 4 7 
..... 3 .1 ,. ,.,. 

1749 
1 7 5 0 
1751 
1 7~ 2 
l '?C::":: 

, ..., oJ 

1 ........ ( ..J .. 

175 :S 

175 6 
1 757 
1

..., ... ,.., 
(" .._} ·::· 

1 7 5 9 

176 0 
1761 

1 762 
176 3 
1764 

176~ 
, .., f...,. 
.Lo" .. b 

1 
.... ..., 
... b ,·· 

1 -• n ,/ t· 0 

1769 ,.. .. ~ .,. .... 
H .lo't'IJ 

A 177 1 
A 1772 
A 177 3 
A - 1774 

1f 
~ ,. 
~ 

!f. 
lf. 

RMD 

R ~1 D 1 

IFF 
GO TD 
ALO C 

LDSI 

LDAI 

ALOC 

LDAE 

ce rn 
tHiA I 

11IUT IL 

. ~ 

VO RT£X · 
SKP19' 
V$WCS F' 

1 

TMA DX 

V$ WCS I 

TMADX 

PROGRAM PAGE 29 

OUTPUT F' UNC WORD TO WCS 

INP UT WCS ADDR <1 WORD ) 

BUF' F'E R ADDR 

L I ST ING PAGE < 

INP UT THE WCS ADDR TO THE BUF' F' ER 

GET PAGE .. , 

. . 

587 ) 

c. 1 

,.... 1 "' . 
c. 1 

c . 1 

c . 1 

c . 1 

(. ~. ~c.. 

02 
0 ·j 

' . 
• 

02 

C2 

"' .., v.:. 

C. '· 1.:: 

02 

J IF' 

0170 00 

0 110,TI'IAD IF' P AG E=O, AND SSt S ET, SUP PR ESS TRAC E C. 1 

LRLA 
TAB 
CALL 

ORAl 

S TA 
LD::! 
A ~t A I 

TAB 
LDXt 

CAL L 

3 

OH2 

0 120000 

Tf1AD Y 
TM ADX 
0777 

TMADY+ l 

. . ~ 

IN HE X 

PUT A BLAN K C~ I T~ 

S AVE IT 
GET WORD NUMBER 

OH PUT IN HE )< 

TMADY+l 

LEF"T 

LDA 
f':lN AI 0377 P UT IN A DASH AS A S EPERATD R 

DRAI 

S TA 

CALL 

J MP• 

DATA 

DAT A 

EJEC 

• 

0126400 

TMADY+1 

S ICUT'3'T~ADY ~UTP UT THE ADDR SPEC 

TM AD DONE HERE 

(I TEMP S TORAGE or ADDR 

THIS RDUT Hl £ ' DETERMINE S 
VORT EX I S THE OPER~TIN G 

If THE LO GICA L UN IT 
SYSTE M 

CALL ING 
CAL L 
RETU RN 
r~J.,.R r_ 11 1 

LDBE 

LD A 
STA 
INRE 

LDB E 

LDA 
J M·PI! 

LDB 
L.DA 
ADD ! 

BES 
T " '·I I M I\ 

LDA 
A i·l A 
DAR 
•:"'" "":" ..... 
~ . ... 
ASLA 
ADD 
<' TA 
·~ I 

!..DB 

!E QU ENC E 
Rt1D,>: 

R t1D 

0 , 2 
RMD1 
RMD 

S 'r S T 

0 ' 2 
R t·1 D 

V·?LUTl 
0 ' 2 
~ 

••• 

0 

0 ' 1 
RHLF' 

RMD T 
1 
Rt1DT 
RMDT 

'V$ DSTB 

I 

X 
A 

= LUN 
Rt.:G ZERO IF' ON RMD 

LUN PARAM OF' CALL 

UPD ATE RET URN ADDR E$$ 

SYSTEM 
RETUR ~l 

LUTi 

FL AG 
IF MOS 

LUtl ' E'N TRY 

S Y S T HI 

I S ON 

AND I H 

A RMD AND 

VOR TE X 

r• .-, 
u.:. 
'J -. ' c. 
r. -. 
IJ .:_ 

r. ·~ .... .:. 

02 
(I ~ ., ~ 
.-. . -. .... c. 

f t ·=· 
·-· t.... 

02 
r • ... , 
I I - . ,_ 

02 

r , ·:.O 
l j , _ 

02 
02 
~ ~ 
;.) .:. 

n -. 

·-· .:. 

.-.. -. 
\.; .::. 
.-, ~ . , .... 

.-. -. . _, ·-

,~. .-.. 
·-· &.,.. 

c: 2 .-. -, 
:J .:. 

.~. .-. 
·-· ,.-_ 
02 
~-· j ... ·-

0 2 

.-. ..... 
·~ c. 
•r ·=-. '-· 

... . . 
t,' I • 

(: -~ 

02 
(; 2 
f ·: · 
'u' I,.., 

r· ·:-• 
~· ~ 

f: ·:· 
' · .. , lJ t:. 

·-··--·---~~ . -~·· .. . ·~ ...... • ... ---- • • - • 4 ............ -.- - --· .. - .. 

• 

01713 
0171 4 
01715 

0 171 6 

017 1 7 

0 171 8 

0 • -. • "" .1. 1' .1.;1 

0 172 0 
01721 

0 1 7 0:, •':) 
,. L.. ,_) 

01 -,-·~ ,. c. .... 

01725 

0 1
..., .-,,. 
t c. t:• 

01?2 7 
0 .--.. -. J. ,. c. ·~ 
0 1 ...., -~ ..... 

( L.. =' 

0 1 ....,.:.1·· 
( ._. -.· 

01731 

0. 1...., " ':· I ._, 1.., 

(1173 :3 
0 17 :~;~ 

Cl736 
0 .. -:--. -, 

~ ... ..J , . 

0 .. ,~ ... 1 

J. ... ..:.. •:. 

0 1':',A . • 
j,(-r • .. ' 

0 17.-1 ·~ 
.6, (..,.1 . .. 

• 1 ~A .. , 
1.1 { "" •• ;. 

I"J 17.:1 , ·. ... .. .. ' .. 
" ' -:o .-t • -o 
.... 4 .. .... o" 

' 1 ., 4 ·~ •. . .• ·-· 
0 1 7 4 ') 
0 "1-;· t:•"'! 

J J. ,. ··-· ... 
( !1'71:::': • 
~ .._ .· .... . 

0 1 :;n:: .:"• ... ; _, ._ .. 

O • ...,. c:::eo , , ._, ,. 
(•1 ?.: .-. ',);.,·u. 

0 • ~ . . , 
1 ,-" t:. ··-~ 

r 1 - . ~ lJ ,~ b ::;_, 

0 176 G 
0 1 - ...- . ... ... . ·'t,:"~ , '. 



• 

• 

- . -- . ... . -.~ ·· · ··· · -· · · · · · - -···· . 

E.e YDRTE~ LtSTlHG 

00432 4 
"0"'""' -"' .. v .,. v c.~ 

00 4 3Z6 
OB4•St7 
00 4 33 0 
00433 1 
004332 
00 4 333 
004334 
00 4335 
00 4336 
Q01l3 37 
0 04340 

004341 
004342 
004343 
004344 
00 4 3 4 :i 
0 04346 
00 4 347 
o o· 4 3 :; o 
OC ~ 3 :il · 
00 4 3 :52 
0043:i3 
00 4 3 ::54 
00 4 3 :5 5 
004356 
00 43:57 
00 4360 
0 0436i 
004 362 
0 04363 
00 4364 
""t'\A ~6 W UU .. .,) ..J 

004 366 
0043 67 

.. o 0 437 0 
. 00 4371 
~ 00 4372 

004373 
00 4374 
00437~ 
004376 
00 4 377 
0 04 4 00 
0044 01 
004 402 
00 44 03 
00440 4 

00 4405 
00 4406 
004 40 7 
::!0 4 4 1 0 
004 4 11 
(104 412 
004413 

0044 14 
004415 
004 416 
00 441 7 
00 4420 
00 4 421 
004H!2 
0044 2 3 
00442 4 
00 4 4 25 
OIJ 4426 
00 44· 27 
00 44 3 0 
.~c;• A"'""t ..... • . ...... .,:. .t. 

00 4432 
00 443 3 
00 4434 
00 4435 
00 44 36 
00 44 37 
004 4 4 0 
0044 41 

00 4442 
00 444 3 
004444 

016 00 0 A 1 775 
1240 1 1 A 177£> 
00 :5 0 12, A 1 777 
0 1 6001 A 1778 
0043 :5 0 A 1 7 79 
006 14 0 A 17 80 
000 3 04 A 
00 1 0 0 0 A 1-7 81 
1042 73 R 
00 04 00 A 
0 00 3 5 5 . A 
0 0 0000 A 
0 00000 A 

1 78 2 
1 7S3 
1 78 4 
1 785 
1 786 

V$LUT1 
VS DSTB 
RMDT 
J! I F'LG 

• 

17 8 7 • 
1 7 88 !I 
178.9 • 
1790 • 
179 1 !I 
17 92 • 
17 9 3 • 

0 0 00 0 0 
006 01 7 
0031 7 0 
001 01 0 
00 4 3 ~ 6 
0060 1 7 
00 4 3 4 1 
0 ~ 411 1 
00 10 0 0 
00 446 3 
0 ~41 0 3 
0 6 4 10 3 
0 7 4 10 3 

A 17':1 4 SIJii 
A 1795 
R 
A 
R 
A 
R 
A 
A 
R 
A 
A 
A 

1(~ 6 

1 ?' CJ 7 

179S 
17 99 

1800 
lSOl 
1802 

0 06 0 27 A 18 03 
0 00134 R 
0 16 0 0 0 A 
00 1004 A 

R 
A 

00 4 3 7 7 
0'1 407 2 
00 1 002 A 

1 3 04 
1 ~Q5 

180 6 
1807 

1809 

1 80 9 

1S10 

1 s 1 1 

1 8'1 2 

S I I N2 

. -

00 4 377 R 
00 6 010 A 
0 00044 ~ 
00 £ 0 :5 7 ~ 
00 01 3 0 e: 
00' 6 010 A 
00 0 20 ! R 
00 603 0 A 
0 0 4 3 ·7 1 E 
0:5 ~ 001 A 
00 ~010 A 
1202 4 0 A 
00 2 000 A 
00 5 0 3 6 R 
0000 4 4 A 
00020 0 R 

1Sl 3 SI I N3 

18 14 

18 15 
1 8 16 
18 17 S l l li1 

00 2 000 A 
0026 1~ E 
1 000 0 0 A 
0100 0 2 A 
00 4 4 5 3 R 
000000 A 
000000 A 

00200 0 

,... ,., 

1 818 

1819 

A 
002624 E 
0 04 4 05 R 
00 4 4 2 3 R 
00 44 4 2 R 
00 4 42 3 R 
00 4 4 1 4 R 
00 2000 A 
00 4 6 4 0 
00 1 0 1 0 
00 4 435 

A 18 20 
R 

"' 4 .-.""".-• H" v ... .... c: .;, 
054002 A 

1 821 
1822 

•"" r.-oi". n~ 
V'-.IC.VVV "' .. ~""' 3 H .&. 0 C. 

0 "4''' R l,l 00.1 

000044 A 
""' " ~!'" ..., ._, ~· '•' c.. ~ 'J rt. 

S ILO 

014021 A 1 82 4 ~ I EX X 
02 4 0 21 A 1 S 25 
t'\ """' A ,-, "'"" 1 A -4 ,-. -"' 6 U .J"tl.l t:, H .l •JC · 

0010 00 A 
10 4341 R 

"0 .... "011 ..... c. '·-' '· 
0045 53 
0000 0 3 

. ......... 7 
1 C · C 

1
,-. ,.,0 ... -:. .: . ._. lf. 

S I ED F 

' n ~ 4 4 C' " n A .. : f:' r: , ~ •J •- ·· r · ·-• 1) IJ ""r ... ~ ._, _, r:. 

• 

. . 
• 

- •• • - •• - - • • • -· .. ~ - ..... . 0 0 •• 0 0 .. • • • • • • • 0 
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LD~ 
AD D 
TA B 
LDA 
LSR A 
SUBI 

JM Pll 

DATA 
DA TA 
DATA 
DAT A 
EJEC 

Ot2 
R t1D T 

1 ' 2 

03 0 4 

Rt1D 

0 4 0 0 
03~ :S 
0 
0 

• 

FI RST ~O RD OF' DST 
LEfT CHAR 
D ? 

A REG ZERO IF ON RMD 

LU T F'O INTER 
DST PO INT ER 
TE MP STORE 
BI ON RMD F'LAGt POS= NO, liE G=Y ES· 

THIS IS A SU BRDUTIIiE TO REA D AN RE CORD FROM TH E S l DEVI CE 

CAL LING 
CAL L 
RETURN 

EliTR 
LDAE 

JA Z 

LDAE · 

SEQU ENCE 
Silt! 
A•B • X REGISTER S RE STORED 

MEDIA 

S IIN2 J UMP IF MEDI A = S I 
. 

~I I N 

STA . : P IIN 
J M P · . 1 · f' I I N + 1 

SET UP RETURN ADDRESS 
GO T O REA D f RO M PI 

ST'A 
S T :S 
STX 
LDBE 

LDA 
J AN 

LDA 
JAP 

LDA I 

STAE 

LD AI 

LDX I 

ST A 
!-D AI 

J MP M 

DATA 
DAT A 
REA D 

STA T 

J MPM 

LDA 
ST A 
CAL L 

LDA 
LDB 
L D ~< 
RE TU• 

CALL 

S I IN A 
S!INB 
S I ItO~ 
SYST 

0 • 2 
~ !I N3 

S I F' LG 
S I IN 3 

3 6 

S IF"C B 

B UF" I . 

'S I F' C B . 

1 ' )( 
01 2 0 240 

S AR · 

36 
BU F'I-1 

• • 

' 

I N:o:IC 8, SI, 0' 1 

SOEL O 

SIEXX 

' 

SYST EM FLAG AD DR 

JU MP IF' MD S 

J UMP IF' NON-RM D 

PU T I N RE C~ RD LENGTH 

PUT IN BUff E R ADD R 

BLANK- BLANK 
; 

·IN ITIA LI ZE I NP UT BUFFER TO BLAN KS 

READ I NPUT 

SD EQ UAL S L!l ?' 

IF' s o , NO UlOU T CALL 

I NDC B REQUE STED ~OR D CO UNT 
SIL0 +2 OVERL AY WC OF ST AHDARD CALL 
LO DUT, 36oBUF'I-1 EC HO TO LO F OR REC ORD . 

S I ~ NA 
SI; NB 
S 1 PiX 
SII N RET UR N 

S100Tt3t S I EOF'M R EPO~T EOF ON S I 

. . 

588 ) 

0 2 
02 
02 
02 ,., .... "" .:. 
0 2 

0 .... .::: 

U 
•. -, 

.:. 
02 
02 
02 
02 
02 
0 ~ • .:. 
0 2 
02 
02 
0 2 
02 
02 
0 .... 0:. 

02 

0 .... 0:. 

02 
02 

02 
02 
0 .-l..-: 
rl ·:· .. ,__ 

02 
lJ ·::> 
. '· 

•) ·::J . ... 
3 2 

n -:~ 

" ... 
,., .... 
u .:: 

" .... u .:. 

0 ·:• ,_ 
0 -~· ... 

02 
0 ~ ' · 
p ·:. 
~ ·-

0 1774 
0 1775 
01776 
0 177 7 
0 17 78 
01779 

01780 

01781 
01782 
0178 3 
0178 4 
0 17 85 
01786 
01787 
0 1 7 <:.• .-:> 

( '-1 ._, 

01789 
0 17 90 
0 1 7 9 1 
J1792 
01793 
01794 

01795 

0179 6 

0 ' "' 9 "' l. ,-' r· 

01798 

0 17·-··.1 
~ ( 7 · "' 

O• nnn 
.l •::. ···' · ' 

'•1.-''J' ,... C• ' .a. 

0 1:::02 

0 1 .-. 0 ") ..:. .,;,. 
,-, 1 ~=· !"'t .., 
•J ... .., •.) "+ 

0180 ::) 
0 18 0 6 

0 1•::> 07 
• v ' 

0 1 838 

0 1onq ... uv . 

0181 0 

0 1'"'-4 t 
J. •::. J. 1 

i'! 1 •::> 1 '::> 
V J.~' L • 

' ' 1" 1 ..... u 0 . j 

0 t:=:t 4 
0 1 --· · -= Co .I. .._I 

"1•7-<r 
.... :_. "' l ,J 

n ~, o1n1-, 
) C. lO J.(' 

r. .··, 
IJ C 

02 
,.. ..... 
110:. 

0 ·=· ,_ 
.... ;""' v.:. 

02 
0 ~. 0:. 

1) 2 

02 

1-. ~. } •:' . 
' l .-. 
·- c. 

,., tO "·-· v ..i. •;..• .1 .,:; 

r'1° l q v .... ... 

" t .-. ...... "'' V10C•.• 

01821 
('o t .-. ........ , 
I) ,l. ~ l":. 1:. 

0 1 82 3 
r, 1 8 "j ,-t ... ... ' 
'Jo ~ C• ·: • r= 
' 4 ·- · L- ...:._1 ' • 1 ,.., ....... 
1J •:.• ..:. r..;. 

:-. t ,-, .-. ·~ 

u ! ·=· ,:. ... 
o"\ t ,-, .-_ ,..., 
') J. •::0 c. Co 

. 
• 
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0044 46 00 1 000 A 
002 3 4 3 R 00 4 4 ·17 

0 044~0 
00 44::11 

l ""'O""'"n '- '- .... •.J • • ""'6-· ~- ·.~ 1 .... /C ,J -~ 

iJ044~2 130263 A 

r. """ ... .. .. "'"' v "' lot .... ~' ..:.• 

084454 
004 4 5 5 
004456 
004 45 7 
OC4 4E.O 
004 4 E, 1 

,; 0 ·14 6 2 
004463 
00446 4 
~u :" .:1 4 6 -: .... --,. -
004 4 66 
OG4467 
004470 
004471 
004472 
., ......... .., """ 
U~l~ "'t(..j 

004474 
.... ~ .• 4-, "' 
.J l• '+ / ...J 
,...,.., ....... ... 
uu ..... ,. o 

004477 
004~00 
00450 1 
0045 02 
004503 
004;50 4 
0 04:50~ 
00 4:509 
00 4::i07 
C' 04:5 10 
00 '-i ~l l 
004~ 1 2 
00 4:513 
CG 451 4 

0045 1~ 
'')04 516 
00 4~17 
Q04 ~20 

U 04~21 
004:i22 
!) 04523 

01)452 4 
004~2 ~ 
1) :)4'3?6 
"04 "' ""' ..,. -.) .... ..J L.. ( 

n n .. 1 -; "=' 0 v ._, "T ..... ._t 

C'J4 ::1 3 1 
004~32 
nn4 oo:-:> -:> 
.• • ..J oJ ...J 

~o ... - -.., u "+ .J~,;' 

004:;40 
004541 
'I """ ..... ,.. ,.... 
i,. '-' "+ ..; '1' c. 
'"'"'""' .. 4'"' IJIJ .. ..J ~ 

004~44 
004 ~45 
,)0 4546 
.... ,., ... C'4.., 
U IJ "'t ...) I' 

:; 0 4 s 5 0 
00 4551 
... r'l ... t:'c;" ..... 

; ..... , .... ._! ..... c. 

... __ -·· 

000044 A 
000201 R 
000000 A 
000000 A 
0. 0 0 0 0 G A 
ooooro A 
000000 A 

000 000 A 
054064 ~l 
064064 A 
0740 64 A 
006027 A 
000134 R 
016000 
001004 A 
004~07 
" 1 40 ... ~ u .l. ' J . .J 

0010C2 
0 0 45 0 7 

R 
A 
A 
R 
A 
A 
A 

006 0 10 
000044 
006(157 
000 1 31 E 
QO e OlO A 
d00.201 R 
006030 A 
004~01 E 
O:i:"iOOl A 
0 0601 0 A 
120240 A 
002000 A 
00~036 R 
0000 44 A 
0 00 2 1}0 R 

0 020 00 A 
004 4 06 E 
1 00000 A 
010004 A 
004::'i44 
ooo oo c 
00 0000 

R 
A 
A 

002000 A 
00441:5 E 

R 
~ 
P. 
R 
R 
A 

004~15 
004':i33 
004~3 3 
00 •1 :53 3 
064~24 

002 00 ~ 
004661 
00 00 44 A 
000 2 0C . R 
0 1 40 1U A 
02 4 0 10 A 
034010 A 
00 1 000 A 
1044 62 R 

" C"o··· "" V I 1.; ""t • ., M 

000201 R 
000000 A 
000000 A 
OOOOOD A 
00000 :) A 
000000 A 

1830 JI'IP E17:5 RET URN TO OPERATING SYS TEM 

EOF' ON SI ERRO R ME SSAG E 18.31 SIEOF"" DATA • MU03~ 

1933 S lf"LG 
1334 S IINA 
1835 S IINB 
183 6 :SI INX . -~. -l 0 ..;) t'-

1838 ll! 
183 9 ll( 

1 8 40 ll! 
1841 ~ 
1 842 !f. 

1843 !« 

1844 * 
1845 • 
. ,....,. P I '•N J.'=•'-tO 11 

184 7 . -.. -..L O...,. O 

184 '3 
1850 

1 8~1 
1.852 

1 853 
1854 

1
,...~~ 0 _ • ..., 

ls "'f, ..J . J 

185 7 

18::'j 8 

18:59 

• 

1860 PIINl 

1861 

196 2 
1863 
1864 fi'IINI 

1S65 

186 6 

1867 
1863 
1869 
1 870 

1 871 • 
1 872 ?I DCB 

..... ... 3 
j, •::t r 
1 87 4 
1 875 
1

,... ..., ~ 

0 ( ._, 

1377 

P IF'LG 
PI INA 
P II NB 
PIINX 

1 · -. n ..., c:r 0 ~ 

1 ,... 7 .... • o. ~ 

1880 • 
,. .-. r.-t .... 
J. O•~J. """ 

1382 • 
188 3 liE 
1884 • 
1885 • 
1886 • 

DCB 

DAT A 
DATA 
DATA 
DATA 
EJEC 

0 
0 
0 
0 a ··~-"'-~~r .. .. ..,., 

S I Dl'l RM D FLAG 
A REG 
i REG 
X REG 

THIS IS A SUBROUTINE TO READ A RE CORD FROM THE PI DEVICE 

CA LLING 
CALL 

~ EQLI~NC£ 
PI IN NOTE: RECORD S MAY NO T BE BL OCKED ON RM D 

R(TU RN: A,J,X REGISTER S REST ORED 

EtHR 
SHI 
S T.E 

LDBE 

UlA 
J Ari 

' . 

PI INA 
PIINB 
PlrtiX 
SYST 

o,2 
PIINl 

SYSTE M F'LA G ADDR 

JUMP IF' rt DS 
• I • I • • 

LDA 
JA P 

F'IF' LG 
PI IN 1 JUMP IF' ON NON RMD 

LDAI 36. 

STA E 

LDA! 

LtlXl ' 

SHI 
LDAl 

JMP I'I 

DA TA 
DATA 
~HID 

STAT 

CALL 

LDA 
LD B 
I D" 1.. ,, 

DCB 

DATA 
!lATA 
DATA 
D ATA 
£ JE C 

f'IFCB 

BUFI 

PIFC B 

1 ' 1 
0120240 

SAR' ' . 

J6 
EUF l-1 
PI DCJ,4t0tl 

• 

' 
PU T RECORD LE NGTH IN GLOBAL F'CB 

PUT BUFFER ADDR IN 

BL ANK- BL ANK 

tNITIALIZE INPUT BU FFER 

RE AD INPUT 

LO CUTt 3 6tBUfl-1 ECHO TO LD fOR RECORD 

P I INA 
PliN B 
PI INX 
PI IN 

3E,, EUF"It0 

0 
0 
0 
() 

' 

RETU~N 

TH I S IS A SU BROUTINE TO ~RIT E A RE CO RD TO THE SO DEVICE 

CALL ING 
CALL 

SEQ UENCE 
S IOUTdhB 
~HERE: 
A=NUM BER OF' ~DRD S 
F == BUFFE R ADDRE SS 

• 

589) 

02 01829 

02 01830 
• 

02 01831 

02 
f • ~ • . • ~ 
02 
rJ ·:· . ..... 
02 
02 
02 
0 ·"> 

c. 

02 
.~. -. ._, t:. 

02 ,., .-. 
v.:. 
l 
.. ..... 
•.:. 
02 
G ·:· ··-
02 
0 2 
,....., 
uc. 
C2 

n -. 
·~· c. 

fl'=' .. .... 

. .... 
Uc. 

n - • .... .:. 

02 

n ~~ . ·-
0 -:> ..... 
(• .-. .;c. 
r. .-. 
uc. 

0 1 ,:;:, ·') p ·-· ·-· -
0183 3 
018 34 
0 1 .-..• , "' 

0 ..:, . .:J 

018 3 6 
0 1:::37 
0 1838 
0 1 839 
0 184 (1 
0 H:4 1 
0 1 8 4 2 
018 4 3 
01 844 
018 4 ~; 
0 1846 
0 1 8 47 
018 4 8 
018 4 '~ 

0 ''"' "' 0 J. OV 

0 1 8 51 

0 1 8 5 2 
01

,.,~~. 

i:o .J . ,:0 

01
,.., , .. 
Co ..... ... 

018 5 6 

0185:? 
n ~ ;::.~· 
J.:. v .... •::> 

0 1 0::' 6 0 .. ..... . 
0 1861 
0 18E.2 

02 01864 

02 01865 

( • .-. 
0.) c 
r, .-, 
IJC 

02 ,, ,.... 
" -..... 

(l':l ..... 
i· -. .; ~ 
f· -~ . .., '--

.) 2 

02 
. -

' I ·-• v-
i• ·=· ... ,_ 

I t ' ... • .... ·-.... -. 
I, • r:_ 
,·, ,-, ,_, c: 

0186 t, 
01

,.., ,..,. 
0 b f" 

0 1 8 6 :3 
01869 

01 8 7(-~ 
U• 1 C• -:> '.:0 

..... { oJ 

0 1 :::74 
01875 
0187!S 
0 1877 
0 187 8 
01 ·:·?.:'1 

\:' i ... 

01880 
01:=:81. 
01:.::82 
r. ,. ,-. .... , -~ 
IJ J. ;=' ·=· .:;o 
o•r-.·"'4 .. .&. 00 

"•' ;·; 0 1 ,-, ·:> c· , _ c• r_. ·-' 

. . _ . .... .,_.; 
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• 
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' 
. . ·. .. . 

.. • •. 

• • 
-... . .. ~ ..... ..... - - .. ···-' . . . ' . ... .. /,- . " .. .. 
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~.2 YORTEA LISTlHG 

• • . . . ' •.; • ... 17.. , . .#,, • • 

00 :5007 
00:5010 
00 5011 
00 ~ 0 12 
00 :5 0 13 
0 0:5 0 14 
0 0 50 1:5 
00 :5016 
00 :5 0 17 

00 :5020 
00502 1 
0 0:5022 
00 :5023 
00:5 024 
00 5025 
00 5026 
00 :5027 
00 5030 
OO :i031 
(.10:5 032 

2000 • 
20 0 1 • 
2002 • 
2003 • 
20 0 4 • 
2005 • 
200 6 • 

OOOOOC A 200 7 PBUf 
006010 A 200 8 
1202 40 A 
002 00 0 A 
005036 R 
000044 A 
0 00245 R 
0 010 00 A 
105007 R 

2009 

2010 
20 11 
2012 

2013 
2 0 14 . • 
2015 • 
2016 • 
201 7 • 
2 0 1 8 • 
2 0 1 9 • 

• 

20 20 
2021 

A 20 2 2 03401:5 
00 :5012 
0 15000 
0 3:5001 
0 0:5311 
0 01 0 04 
00:5033 R 
0 6:5000 A 
005144 A 
001000 A 
0 0 :5024 R 

•· • 
S AR1 

A 
A 
A 
A 
A 

2 023 
2 0 24 
202:5 
2 026 
2027 

2028 
2 02<3 
2030 

SAR2 

2031 ,. 
00 5033 04400 2 A 2 032 SAR3 
00:5 034 0 44001 P. 20 33 
0050 3:5 001000 A !034 
00 5036 00000 0 A 

00:50 36 

2035 • 
2 036 • 
2037 ~ 
2038 SA R 

00 :5037 0 010 !)0 
0050 40 00 :50.! 0 

A ~0 33 
R 

20 40 
2041 !I 
2042 I! 
2043 I! 
20 4 4 !I 
204:5 • 
2046 !I 
2047 ,.. 
2048 • 

00:50 41 0000 00 A 2049 SPAC 
0050 42 002 0 0 0 A 2050 
0 0 ::!043 00::!007 R 
00:50 44 0020 00 A 20:il 
OO:i04:5 0046 61 R 
OO:i0 46 0000 44 A 
OC:5(l47 0002 4::5 R 
uo5o :5o 001 00 0 A 2 0 :5 a 
0050 ~ 1 105 0 41 R 

0 0~0:52 000000 A 

(1 05 0 :53 
00':5 0:54 
0050 55 
OO:i056 
C'O ::iO::i7 
OO :S0 60 
00 ~061 
nn ~r.&2 

002000 A 
004713 E 
100000 A 
00240 5 A 
00477 3 R 
0 0000 0 A 
co o·o o o A 
014123 A 

20:53 • 
20!54 
20~5 ll 
2056 ll 
2tl 57 • 
2 058 ll! 
2059 ~ 
2 060 ~ 
2061 :« 
2 0 62 TPF'Rf1 
20~3 

2 064 

' . . 

·. 
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THIS ROUTINE WILL IniTIALIZE THE LO OUTP UT BUffER . . 

C~LLinG SE QUENCE 
JI'IPI'I P!Uf 

RETURn 

ENTR 
LDAI 

J MPM 

DATA 
DATA 
JMP• 

· EJ EC 

THIS IS 
CALLinG 
JMPM 
DATA 
DATA 
RE1URH 

LDX 
TAB 
LDA 
LD X 
DAR 
J AN 

STB 
IXR 
JI'IP 

INR 
INR 
JrtP 

0120 240 

SAR 

3 6 
BUrR 
F'~ U f" 

A SUBROUTINE 
SEQUENCE 
SAR 
COUNT 
D AT A ~. ADDRESS 

o. x 
1 , )( 

S ~R3 

0 • X 

SAR2 

SAR 
SAR 
0 

EI"'TRY POINT 

BES 0 
J MP SARl 

•. ' ' .. 
EJEC 

ASCII SPACES 

' INITIALIZE BUF'F'ER 

J.IORD COUNT 
BUF'f"E R ADDR 
R~TURN 

TO STORE THE A-REGISTER REP EATE DLY 

GET ADDRESS OF' CALL 
PUT A-R EG. INTO B- REG. 
GET COUNT 
'GET DATA A D DR~SS 
DE CREMENT COUN T 
JUM P IF END OF COU NT ' 

STORE 'A-REGISTER' 
IN CREMENT DATA ADDRE SS 
KEEP TRYING 

AD J UST 
RE TURN ADD RESS 
RETURN 

ENT RY 

THIS ROUTINE UILL SPACE TH E LO 
• 

CALLI"G SEQU ENCE 
JMPI'I SPAC 

RETURN 

ENTR 
CAL L 

CRLL 

f:JEC 

. . 

PBUr CLEAR OUT PUT BUFFER 

LOOUTe36•BUFR SPACE LO 

SPAC ·: ·.' RE TL'R N 

......._ __ _. . 

THYS ROUTINE HA"DLES 

CALLI"G SEQU[NCE 

T.OP OF' FORM AND STANDARD HEADER OUTPUT 

CALL TPF'RM 
RET URN 

HlTR 
F'UNC 

LDA 

LCDCBtLOtO 

PG NO 

. 
"+· .. 
' . 

·~· 
' I ! 

PA GE 1'4UP1!ER 

,. . ·-. 
.. • • 0 

• • ./.• .; . 
J''' rLt;! • ,.:. 
I' . 
• • I .. 
• • • 

!/f':t 

" 

• 

. . 

5 92 ) 

02 
02 
02 
02 
02 
02 
0 2 
02 
0 2 

02 

• 0 2 
02 
02 

. . 

01999 
0 2 000 
02001 
0200~ 
02003 
02004 
02005 
0 20 0 6 
0 20 0 7 

0200:3 

0200"? 
02010 
0 20 11 

0 2 020 12 
0 2 020 1 3 
02 0 2014 
02 '020 ·15 
02 02016 
02 02017 
02 020. Hl 
02 02019 
0 ~ 020 20 
Cc. 02021 
02 02022 
02 02023 
02 02024 
02 02025 
()2 02026 

02 02027 
02 02028 
0 2 0 20 2 ':l 

o:::? o2o3o 
02 0 203~ 
02 02032 
02 02033 

02 0 20 34 
02 0 2035 
~2 0 2 036 
02 0203.7 
02 020 Z 8 

02 0203 "? 
('2 02040 
0 2 0'-: 0 41 
02 . 02 0<!2 
iJ 
..... . ·. 
02 
02 
02 
02 
02 
02 

02 

02 

02 
02 
0 2 ,.. ,.., . 
IJ C. 

02 
0 2 
02 
02 
U
,. ~. 

c. 
02 
C2 

IJ ~ n4 .o::• 
ol ... ... o..J 

0 204 4 
.... ':' 0 4 "" ' · '- ._, 
j 2 0 4 ;, 
(;20 4 7 
0 20 4 8 
0204 '3 

0 20 5 (: 

0205 1 

•• 
1 

... r. c_.. 
•• .::. 1.) ~ lV 

:) ..... -. c r. c:. •.• ._I • t 

0205t. 
0 ...,.. ,., e ..., 

C. 1_1 ._I ~ 

f'l ~ n r-: .-. 
!,; c.. 1,.1 •.J ·~ 

0 ·::> (o C:: o"J 
l..',J ....J / 

" .... 0 ... . • ... c.• o ·. 
0 .-. t'j •• •:-) 

C'. • t.:;,o,, 

• 

• 

• 



. -
't' : • • . ,- ~-. . .. 

--

E . 2 VORT£X LISTING 

0 0~07' 4 
G O:i 0 7~ 
oo:.o 7e. 
0 0::1077 
OO::l lOO 
0 051 01 
::: 05 102 
• ne' lO~ ' • IJ ,..1 ...:o 

-:10 :::~ 104 
,'\ r~ 0"' 

• ' ·) ·- · .L · ' .J 

0 0 ') 1 0 6 
..,0""' 0 7 ... ' .... .. , 
1) ;)~·110 

U 05 111 
C'C51 12 
~0 ~113 
0 .... C" .... 

1,) ~ "' 4 ..,. 

00 511 ~ 
t! 05 11E. 
L:O :ill 7 
") 05120 
0 0512 1 
'' 1)"'1~-~ .... .._. ~ c. 
U. •' .. 1 '=' ':• • • .1 ._, .... ·-· 

1'10 "''~'4 • .... " t:: 

005 125 
('05 126 
' • •) C'• """".., IJI.,i·-' 1C.r' ... ,..e..,_., 

._,i ..J .1 ~ 1.1 

" O c-' "'1 ·-· • .J J. .;,; 

00 5 132 
" Ot'1c""""""' v ...J J,..j .;;, 

... .. , .. 1""4 - v ..J ..... 

'' 0<: 1''"'" ._1 WI - • 
f•f: C'1 ....,.,. 
·.1 _, .... J. .:.• b 

00 .,. 1 ..., .., 
.... • .;.. I 

~ • • rto .... l"'' 
.. l -.' 4'+1..1 

005 141 
!JO ~l42 

00200 0 
OO:i21 1 
02411 1 
' 026000 
036000 
006020 
005161 
002003 
005i?.11 
() 0 <:: :'t ...... 

·-· ·- c. J 

0_0013 '1 
016000 
00 1 01 0 
00511 6 
00603G 
OO:i17 E. 
""''0" " uu . .a.. uu 

00 ... , ... .., . .,; .. ~ :.; 
CO E.03~: 
00520 ::: 
00602 0 
00 "''6' ··· 0 .... .A. ::.. 

00521 ;, 
00601 0 
,.. 1'\ ~~ 0 r. ' UVV \.I J. 

006057 
0 ''"'')"' 

'-• ·- · I 1..• C• ",.....,,.._,. .... 
Ul• C.UU'J 

00 466 ! 
()(;(1(1 3 1 
nne • ~"~ 

VU...JJ."'t...J 

00200 0 
005007 
.... r.. -""' t"t ('\ 1"\ 
VI,.IC,I,.IU I} 

004E.6 1 
"'n"rl" • v u .... ·- \..1 .1 

Ooo ':'•'e 
L .. '"t -..,1 

04404 .3 

A 
R 
A 
A 
A 
A 
P. 
A 
R 
A 
R 
A 
~~ 
R 
A 
R 
A 
M ,., 

A 
F.: 

... 
1". 

A 
R 
A .... 
"" A 
R ,. ... 
R 
A 
R 
A 

2072 

20 73 
2074 
20 7 :=i 
20 76 

ZO? ? 

.... 0 ... ,.., 

.::.. 10 

2079 
2080 

20.8 1 

2082 

"" 0 '=' ·:o c;. '"'' ._, 

2 08 4 

"'0" ... c. 0 ·.J 

20 Sb 

20 8 7 

"'0"" c. 00 

208 9 

2090 

209 1 
.-. .... co~ ... - ,..,... 0 ... . ~ 
·J U.Jl "t.j U\.IJ. U ~J A 2092 

R CO ~l 44 

,.. ,... .. .. . .. .,. • • 'I..' .:. ..,. ...; 
- ... 4 ,. 
J ..,' .....JA 0 
... .., ~.4 .. ..... ... ..; ... ~ 

.... ,. ,_15" 
•''- '·;~ . .... 
O

. ~ q .. c-• 
l: '1..1 l. ...... l. 

OD5 152 
0C 'Sl ~ 3 
00 :· 1~4 
00~15:i 
OO:=il~ E. 
~o v·~~ ._. ...... J. ..J t' 

OO :=i l 6 0 
1) 0~ 161 
" 05162 
(1 0'5 1E-3 

•"•" ""1'"" '-· -· ._1 ·-· ~ 
C -=' 5 165 
0051 66 

oo:=: IrO 
00 5 17 1 
00 ~172 
OO :il73 
005 1 7 4 
.-. ,.~~ .. ..,~ 

' :_, ..J J. ; ' ...J 
•" · ,., c:: " 7 r 
•,I •• : .._; • I ~· 

C'0 5 17? 
005 2-0 0 
o o s io 1 
10 5':> 0"-' - . ,._ ,._ 

"C' ':t"',.., 
1.) I} ._! '- f.! ,; , 
~r. C" _,... .. 
IJ .. a ...J C, 1.) '"fo 

.,_,.._ ...... 
! c. 1, : c. "t ;..; 
• c- ,.,; - ,., • 
.l -· .... .,j '-' ~ 
1 .. -~ n: -1 .. . j •• · ..; ;:; 

1202 ~ 8 

1 .:1-=' ":'*"'.:!. 
• L.. ·-· v '"T 

t 4 -::-o • ._... n .. , .., ~-· v"+ 

• :='O"="d. ii 
~-- - L.-.., . 

.A~7· 
,l..,.~;l._l 

1277 04 
1 ,:1-::o-:;"t .. .,., 

.- l- l- .._1 t' 

l c- ... ~ ...... 
~ .... ( .,: . .\ 

12024 0 
14 ~ ~17 

·-' .;, J. ' 

1 4131 6 
14 " ""'1= - ( ...,, 
1 4264 0 
1 2 02 4 0 
·~ o~~ .... J. c. .;: . .:. .,:. 
4; C' "' -, "' -l.J .... ; C. ..:• 

l c-.-. ,..C' 
._1 C. .;:, V ,_I 

14664 0 
4 -.,.., '""""" n 
.i.CI..i C..~ l' 

146711 
15272 4 ....... -:- . .. 
1'+'-t ;" .L"T 
.. ~.-."""'11 .4 (\ 
.lC.;..,C'"ti,: 

!46 7 1 7 
l c- •. ~ ... .... 

.,J .l 0 "t iJ 

''"'""'4 " .l c. v .::. v 
1 "'0 ? "' ' .:. ._. c. b 

A 
A 
~ 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
n 

0 .. 

~ '. 
R 
A 
A 
A 

• A-,..-, ..,.-, A 
l""t ~rc.·:.. ,_.. 
.. ~ ...... -""' c: ,..... .l _. .::, ,;:, '-' .._) H 

154240 A 

2033 
20 94 

2095 

2 0 96 

• 
HD R 

TPM OS 

T Pit'OR 

~:J 5 2 05 
(:~: 5 2CtE. OCOOC 3 ~ 2097 r GNO 

2098 

00 5207 
.... ...... t"!' ...... • .... 

·-· '·. ·-· c. J. "-' 

•• 1 !"' r:: '!• 1 i ·. J ._. '- ... .a. 
.... ... C" -. 1 -. 
. .. l.,t - · i. c. 

100(10!) 
. ..... ~ ,... 0 c 
ll.lVl,l I 

"'! ~-, ' " (I r. ~" •. -...•V f..I•J 

"' ,._ c:" r. '"" , ... 
'·' ~ ·-' '-' '·' ·-· 

E 
E 

A 

·~ .... •J ·=t 
L.. V ,i' ..t 

2100 
2 1 0 1 
2 1 02 
·=· 1 n -: . '- • oJ 

""' • , .. , 4 
C .LIJ 

I! ATE 
JOl: 
• 
TP S T 

-

JMF' M 

LDB 
LDE 
L D ~< 
LDBI 

.JMP M 

LDB E 

LDA 
J AZ 

LD XI 

JMP 

LOBI 

J MPM 

LDAI 

STAE 

CALL 

Jf1Pf1 

INR 
RETU • 

DATA 

DATA 

DATA 
r l,._, T c.. ,..... t 

t'" V T 
0... o' \ I 

<:- •• T ,., 
- • I !"':, 

. .,A • • • -, _ 
"'o ~· -=- ·., •: . • ..... 1 ...... iJ 560 0 ij 2 10 5 . . . S TA 
.. ,.. c -• ·• 
; .... -· c.. J.. .. 

f"o "' C' ..... .. .. 
•J •; ._• c. .!. • .J 

OIJ 52 16 
.... ,.. C" ..... . ~ 
,_, 1,• .._, c. J.. " 

....... C'"' ~ o u u .... : c.c 

.,, .,.~ ...,1 

, • L• ·- • ..:_ C. 
""'1'\ C',.., .......... 
·.l • .. • ... ' .:. c. .::. 

,.. • C" ,.., r. • 
·-· ~ ._ ; ,,.. .... .L 
,.. c:~ .... ,... .. 
:,.1 ._1 0 t, l I.J o11. 

0 15 002 
"' .. ,,.,,.. .... , 
:J -· C:• ,_. iJ .:. ,.,.c-,.,,..,-. 
v .1 • .J u ._., .:, 

O ~E.OG3 
"'""' •""n"" * .. * ;_, .L ,_, ._: ;_, 

~. .... 
A 
A 
A 
A 

"' 1"'1 t:' -. -. ..... " , ,. .. ... , .. .. ""' 
1 .. • •! ·-· c c. .:, 1 ,_, ..... c .L l. r=. 

~ 1 " ~ c '·' f'..) 
""\ .. "" ..., c .L t.' • 

2 ~ 08 

..... c. • 
21 
21 

. '. 1 v 
1 1 . ... 
• c. 

2 11. 3 

. . 

I 

C"" ~ .-. 
.>!H 
'_D A 
" T ~ :> H . ... "' ... .U H 
<"' T ,.., 

·.. • .;.. I t I 

~ ~<.• r . ~ ._.:·, r ·· 

r • F -· ·- .,,, 1 •. 

·-- .. --· -... . ' ~ ... --·--·- ------~--~ .. - ·-· 

. . - . .. . -

•• 

TP S T 

JOB 
0 ' 2 
:) , 2 
HlJR +12 

TF' S T 

SYST 

0 ' ~ 
!1! +6 

TPMOS 

TF'I/O R 

HDR+1 7 

TP S T 

1 

LOl l tiE 

LOOUT t2~tHDR 

P BUF' 

LCOUT, I, BUF'R 

PGN O 
i FF'R I'I 

• P AGE 

• MOS 

• VORT EX 

0 
.:> DATE 
.;. .J n B 
( $DA TE>• 
( $ JO B) • 

G • 1 
o ,2 
1 ' 1 
! ' 2 
2' 1 

3 ,2 
T P S: T 

.... ............ _ ..... -~· 

DDDD 

• 

• 

PRO GRAM P~GE 

STORE 

HE ADER AREA 

S TOP.::: 

SYSTEM F'LA G 
VOR TEX 

MOS 

VOR TEX 

HE ADER AREA 

S TO RE 

RE $ET LINE 

35 

NUMBER 

OUT PU T H::::ADER 

CLE AR OUTPUT BUFFER 

SP ACE LO 

I ti CR PAGE NUf1BE R 

MM ID D/YY ~: C.Fti AME 

CURR EHT PAGE NUMBER 

CHA r.: 

C ...... ,.., n ,. "'-

CH AR 

CHA R 

1 - 2 

3-4 

5-6 

7-8 

. . . 

t 

LISTING PAGE < 

• 

SYST £ M MIUTIL ' 

593 ) 

,.. -=-
·-· ·-
02 
l ... , -=· .... 
02 
02 

02 

0 .... 
.:. 

'j -:, . '-

~~ -:· 
·-· L.. 

.... -=· -· '-

()2 

C2 
( · .-, 
•J .::. 

.... . .... vc. 

1-, .- • .. ; ::. 

02 

r' .-. _, c. 

02 

• 

0 20 71 

020 72 
··; -:> 0 7 ':• i L., ,._, 

(' "'11 "' 4 1 c . ... 
I"} ·:> 0 ? "'J· 
v '- ( 

020?6 

.• J -. I) .., . , ,.::,,. ,.· 

0207 8 
02079 

020 8 0 

0 2 081 

02083 

0208 ·4 

IJ. ·C· ll H e-; 
L - · "' -

0 2 :) 8 6 

I} -:· .• , <:• a 
'- ... ( ,! ~ 

1'\ ':> l... •:l ft VL. J ..-· , o 

.... .... "' ..... , ... . -. ' 
\.• ~ :; (', : .. ' ~ J. 

1 2 . . .-. 
:. .:_ 

.... .-, 
IJ .:. 
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~ 71 
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020 9 5 
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-
E.2 YDRTEX LISTIHG PRDGRAH PAGE 36 . L I S T I H G .P A G £ < 59 4 ) 

.., 1-«•• 
•• ,~ .. ~!4 .. ~:· .. , ... 

00~224 
00:122:5 
00:5226 
0 0 ~227 
00 :5230 
005231 
0 0 ~232 
00:1233 
0 0 :5234 
0 0:1235 
0 0 ~2 3 6 
(10 52 37 
0 0 5240 
005 241 
005242 
00 :1243 
005 244 
005245 
00 5246 
00 , 247 
00 5250 
0 0 :52:51 
00:5 2 52 
00 :5253 
00 5254 
0 05255 
0 052:56 
Q05257 
00 5260 
0 0 :5261 
00 5262 
0 0 :1263 
0 0 :5264 
005265 
005266 

' 

' 

000000 A. 
006017' A 
005224 R 
054 00 4 A 
0 0 5 0 02 A 
OE>4 0 31 A 
001 0 00 A 
00523~ R 
000 00 0 A 
0 14 0 25 A 
004 3 41 A 
0 54 0 24 A 
0 06 0 10 A 
00 02 01 R 
1240 21 A 
0 0 50 12 A 
02 6 000 A 
014015 A 
1540 1 6 A 
00 10 1t! ' A 
00 5 256 R 
0 05 02 1 A 
154 0 13 A 
044 0 07 A 
OOlOGO A 
1 05 234 R 
00 5l1 21 A 
004350 A 
044002 A 
00 1000 A 
10:5 2 34 R 
00 0 90 0 A 
0000 00 ,:::; 
000 0 0 1· A 
00 0 37?' A 

. ' 

······························································~········ 2114 
2115 
2116 • • 
211 7 .. 
~118 • 
2119 • 
Z120 • 
!121 • 
2122 * :: 
2123 lll 
2124 • . 
21~::') • 
~126 !I! 
21 2 7 !I! 

. 
f'ETCH 

T~IS IS A SUBROUTI~E TO ~ETCH A CHAR F"RO" TH£ INPUT BUFFER 

Olt 
Jl'tPI'I 
RETURN: 

S[QUENC£ 
FETCH 

rETCHA 

. GET F' I RST CHAR 

GET CHAR THERE ArTER 

CHAR IN A REG• I REG DESTROYED• X REG SA"£ 

212 8 ....................................................................... . 
• 

2 12 9 !I! 
2 1 30. r ETCH 
21 3 1 

21 3 2 
21 33 
21 3 4 
21 3 ~ 

21 3 6 
21 37 
213 8 
21 3 9 
2140 

FETCHA 

2141 
2142 
214 3 
2144 
2145 
21 4 6 

21 4 7 
2148 
21 4 9 
2150 

• 

2151 
2152 
2153 
2154 

FETCHB 

2155 
21 56 
215 7 
2158 
2159 

CHAR 
F~DRD 
BITO 
RHLF 

2160 • 
2161 • 
2 162 • 
21 63 • 
2164 • 
21 6 5 • 
21 6 6 !I! 
21 6 7 ll! 

· EI'ITR 
LDAE 

STA 
TZB 
S TB 
JMP 

ENTR 
LDA 
LSRA 
STA 
LD AI 

ADD 
TAB 
LDB 
:.. llA 
A t~ A 
JA Z 

TEA 
ANA 

. I NR 
J MP• 

TBA 
LSRA 
ItfR 
J MP• 

DATA 
UATA 
DAT A 
DATA 
EJEC 

F"ETCH 

FETCHA 

CHAR 
F'ETCHA+l 

CHAR 
1 
F't,.iDRD 
BU FI 

F~DRD 

0.2 
CHAR 
BI TO 
F" ETCHB 

RHLr 
CHAR 
FETCHA 

8 
CHAR 
FETCHA 
, . 
c 
0 1 
037'7 

. . 

SET UP RETURN ADDRE SS 

ZERO CHARS fETCHED 

CHARACTE-R COUNT 
GET WORD COU NT 

GET BUFFER ADDRESS 

INDEX INTO BUFrER 

FETCH IJDRD 

TE ST I,.IHI CH HA LF DF WOPD 
LEF'T 

RIGHT 
MASK OFF 
NE XT CHAR 
RETURN 

SHirT DOI,.IN 
NEXT HCAR 
RET URN 

• 

CON VERT CONTENTS OF A RtG TD ASCII DEVI~AL 

CAL LING 
LDA 
CA LL 
RETUitN 

SEQ !J EttCE 
BII'fARV 
Bl'tA$C 

RE SULT$ I" A AttD P 

005267 000000 
0 0:5270 0060 30 
005271 005354 
00:5272 0:54052 
005273 005002 
0 0:5274 014050 
0 05275 145 00 0 
0 05276 0 010 04 
0 0527'7 0 0 53 0 3 
005 300 0 05 12 2 
0 0 5301 0 0 1 00 0 
0 05302 00 5 275 
00 53 03 1250 0 0 
00 53 04 054 0 4 0 
0 0 5 305 005 0 21 
0 0:5306 124047 
0 05 3 07 055 0 01 
00 5 3 10 005344 
00 5311 005344 
00 5312 005041 
0 0 ~313 006140 
0 05 314 005344 
00 5 315 00101 0 
0 0:5316 0 0 5 3 21 
0 0 5 3 1 7 . 0 0 1'0 0 0 
00 5 320 0052 73 
o·o s 3 2 1 o 1 4 o 2 3 
00 5 3 22 1240 3 3 
OU 53 23 0 :54021 
00 5324 0 06 03 0 
0 0 532:5 00 534 ~ 
00 :5326 0 0 7 401 
0053 2 7 Ol:i002 

A 21 68 BNASC ENT R 
LD :n 

----· .. 

A 
R 
A 
A 
A 
A 
~ 
R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
A 

·---

21 7 0 
2171 
2 172 
2 173 
2 1 7 4 

2 1 7 5 
21 7 6 
' 

217 7 
2 17 8 
2 1 79 
21 80 
21 81 
2182 
2183 
2184 
2185 

2 196 

21 87 

21 88 
2 13 '3 
2 1 9 0 
2 1 9 1 

2 19 2 

GET 

GET2 

2 193 PUTLP 

S T A 
T ..... '- 1:: 
LD A 
SU B 
J o:; tf . 

! BR 
JMP 

AD D 
S T A 
TBA 
AIJD 
S TA 
fi XR 
D ~-: R 
TXA 
SUB I 

JAZ 

J~IP 

LDA 
ADD 
STA 
LD XI 

SCF 
LDA 

TABL+8 

PUT 

PUT 
0 ' 1 
GET2 

GET 

0 ' 1 
PU T 

' 

:?. EROI 
1 ' 1 

T AEL 

~ + 4 

GCT-2 

PUT 
ZEROB 
PU T 
P UT 

INITIALIZE ~CINTER 

:ZERO ACCUH 
GET REMAI NDE R 
DI VIDE BY SU B 
EXIT IF' NEG 

IH CR RE SULT 
. . 

ADD BACK .DIVISOR 
SAVE REMAINDER 
CON VERT RESULT TO -

ARE WE THRU 
-~ ... -· 

VE S 

tiD 

•. 

'\ \\ 

. . .· 

. .. 

ASCII 

CONVERT UNITS TO ASC II 

. 
AS SE"BLE 4 ASC I I CHAR 

\ 

02 02113 
02 02114 
02 02115 · 
02 0 2 11~ 
0 2 0 '2117 
0 2 0 2118 
02 0 2 11'3 ' 
0 2 02120 
0 2 02121 
02 02122 
0 2 02 12 3 
0 2 02124 
0 2 02 1 2 5 
0 2 0 2 12 E-
02 021 2 7 
02 0 212 :3 
02 02 1 2 '01 
02 0 2 13 0 

02 02 1 31 
02 0 2 1 32 
02 0213 3 
·O -:::-. ... 0 21 3 ~ 

0 2 02 135 
0 2 02 1 3 .:.. 
02 0213 7 
(; 2 0 2 1 3 8 
0 2 02139 

0 2 0 2 14 (1 

0 2 0214 1 
0 2 0 2 1 4 2 
02 0 21 4 3 
02 0 2 144 
0 2 0 2 14 5 

02 02 1 4 tS 
02 02 1 4 ? 
0 2 0 2 1 '4 8 
02 02 1 4 9 

0 2 0 2 1 50 
0 2 1 51 
0 2152 
0 2 15 :3 

n ·=-. ... 

0 2 
02 

02 0 2154 
0 2 0 2 15 5 
02 02 l56 
(:2 0 2 1 5 ? 
0 2 0 2 1 5 8 
02 02 15 ';! 
02 C2 1 6 i) 
0 2 02 1 6: 
, .. i ·=- u· -:. 1 ~ ·=-., ..... L... 'J I-

02 0 2 16 :3 
02 021 6 4 
.-, ·::0 0 ·!) 1 .: c.-
·- ,_ i... ·-· .,_1 

(1 2 0 21 6 6 
0 2 02 1 6 7 
n ·=-- .... 0•2 16 :3 

o;~ 02 1 r:. ·3 
(I .·, 

~~~ 02 1 7:) 
02 0 2171 
0 2 021 7 2 
02 0 217 3 

02 02 1 7 4 
0 2 02175 

02 
'J .-. I ~ 

0 2 1 7 (.. 
0 2 1 7 t' 

·~ 2 02 1 7!3 
02 0 21 79 
02 02 1 8 (1 
0 2 02 1 8 1 
02 0 2.1 8 2 
.-. ·:- 0 -:• 1 r. "':o .... '- '- 0 .;.o 

02 0 21 8 4 

02 0 218 5 

02 0 2 136 

02 02 18 7 
02 0218 8 
02 0 21 8 9 
02 02 1 90 

02 02 1 9 1 
02 02 192 

.. 

' 
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0 • 1 
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E. 2 VORTEX LISTIN G 

n 0 ., . ..., ..., " 
..., ..Jo:.J,j CJ 

00 ~ 33 7 
0 053 40 

00~34 3 

00 53 44 
0053 4~ 
0 053 4€. 
0053 47 
.l 0 53 ~ G 
005 3. ~ 1 
""I""' C'....,t'""'l 
\) "'' ...J ...:;, ..J ~ 

On ..:..,.C'-.. v ...J ..:, .._, -~ 

305354 
ronC..., t::"C' 
ViJ - I,j._l ... l 

IJ t' .. .. ~ - C' , 
.; , ., . . :.. ._. 0 

·~ 1""1 c ...... .. ., 
~·v._, ..:,..J~ 

005 3€.0 
u05 3 E.1 
r. ;'\tr.-.6 "' 
l~ll~ .j ~ 

0053 63 
0053 E. 4 
00 ~36 5 
'::'0 53 66 
0053 67 
00 5 37 0 
no"' ':>""'l I,; _, w i 

• I:' ...... ....,. -
' •' :; ..._, ·~· I C. 

nn -=?.,. 4 
, l. O ...,1 ....J I 

')0 :0400 
00 ~401 
~10 5 4 02 
o"\ne AQ"" 
IJ ll ..J "'t .;, 

v L :i4D4 
00 5405 
005 406 
O l:~i 407 
0054 10 
oo :A ll 

0 0 42~0 
11~ 000 
Q 0 1 c 0 1 
00~3 3E. 
00 1 000 
! 0 526 7 
00501 ':: 
007 4 00 
005(!3 !) 
.... ,.. .. ~ .. 4 
1,) l.l .J ..:· ~ J. 

0.01000 
00532 7 
GOOG Ol 
00000 0 
000012 
UUUGOO 

A 
~ 
A 
R 
A 
R 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 

"Q"l AA ~ U .u · "T "'1' • H 

00000 0 A 
00175 0 ~ 
00000 0 A 
02342 0 A 
00000 0 A 
"00~ "" u cou 

000000 
05'4031 
00614 0 
00026 0 
054026 
001004 
1053~7 
006140 
00 0 0 12 
00 1 0 04 
00 5 40 5 
00 614 0 
000 007 
001004 
1 ~- -C'u...J .j,.i f' 

A 
A 
A 
A 
A 
A 
p. 
A 
A 
" ... 
R 
A 
A 
~ 
R 

2 194 
219 ~ 
2 1 9 6 

2197 

-:> t<> O '- :1v 

2 1 9 3 
2200 

2201 

2202 
2 203 
2~04 

220 :5 
':>'-'""' ~ ..... ·-~ c, 

2207 
220S 
2209 
2210 
2211 
2212 
2 ':>1? 

o:;. . ~ 

2214 
2215 
2 21 6 
E217 
2 2 1 8 
2219 

2 220 
2 22 1 

2 2 '22 

22 23 

2224 

222 5 

006140 A 22 c: 6 
A 
A 2227 
R 
Fl 2228 
A 
A 2229 

TABL 
PUT 

ZE:ROB 

... 
• ... .. 
"-
JI! .. .. 
... 
:.! 

CONY 

000006 
00 10 0 e 
00 540 7 
0 06120 
0 0 002 1) 
001006 
01400 4 A 2 23 0 CONY! 
,.,.,....,..,.. .~ 

u '-' 1 iJ IJ ~ 

0053G 1 
0010 00 
1 (1~ :3 ::7 

A 
A 
A 
R 

~ ..... -.. co. c. 0 • , .. 

2 23c CON V2 

005 4!2 OOD OC ~ A 22 35 CONV3 

OG5 41 3 
O •"'C":' ~i .. 

UJ..- .l "t 

005 415 
1"' 0 "'4 1"' .. 1 • ..,.) Ct 

r'"'"' 41 ... ·''·" ·' ( 

oo: 417 
005 420 
0~54 21 
00 5 42 2 
00 542::{ 
"' !"'! r.!' ... ....... 
• _, v ·- · '"t c. ., 

.. ·.t.- .. .-.~ 
IJ '·· -' .... c. ;r 

n r· ·.- 4 "" r-. ·' J .,;. ... 

.. 

014073 A 
1'\ ..... ... • • • ..,. ~ "'" 
v c. '"t '-' t' 4 ~ · 

034 06 ? A 
001000 H 
000000 

00 5 00 1 
0 C' 4 "' , . , ._1 .... () .;. 

05 40E.3 
i"l ~A o"l t:..,.• 
•. f ....} ""t l C• .;_. 
nn.r•"•"'"'..., .... \.' ~ '·' c. ... 
005417 
016(1 (1:) 
006(:4? 
00541 7 

A 

A 
A 
A 
~l 
A 
R 
A 

';)';)':)<= 
'-'- ... •0 

2237 
-:-'::)"?0 '- '- ....... . 

2240 
22 4 1 
2 242 
2243 
2244 

- ·~A ,,. c. c. .... 0 

224? 
-=· '::) 4 •::> '-'- u 
... ..., 4 ~. c.c. ";' 
2 25 0 
2 2 51 

225 6 

..... .... II.': i 
c.:.~ .. '" 
.-, o"\ t: •, 
c. .:. ~· !:. 

-.~ 
~ 

lf. 

I I1 AS 

• 
!I 

Jl! 

IN~ 

... . ... - - .. - . . . . ~ . . ... --- . . : 0 0 • 
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LRLA 
ORA 
JOF 

RETU• 

TAB 
ROF 
LD XI 

• 

9 
0 ' 1 
!1! .+4 

ENASC 

PUT+4 

PUTLP 

1 

KDRE 7 

NO - RETURN 

DO AGAIN JM P 

DATA 
DATA 
DATA 

0 
1 0 ' 0 • 

STORAGE 
too.o.too a . o. 1oooo.o 

DATA 
EJEC 

CON VERT 

CALL ING 
LDA 
J t-1 p 1'1 

RETU RN 

D l TR 
S TA 
SUB I · 

STA 
J AN• 

S UBt 

J AN 

S UE t 

$UB I 

. J A P 

ADDJ 

DATA 
l. DA 
DATA 
DECR 
J MP ll! 

0260 

ASCII CHAR TO 

S EQU ENCE 
AS CI I CHAR TO 
CCNY . 

A C OfHAINS HEX 
A S ET NEGATIVE 

C0NV3 
0 260 .... 

CDI'fV3 
cnNv 
0 12 

CONY1 

C7 

CONI/ 

06 

CONV2 

B 20 

01 0 0 6 
CONV3 
0 i 0 0 6 
0 1 
CONV 

ASCII ZERO 

HE X DIGIT 

0 .. 

BE C 0 N 'w' E R TED 

DIGI"F IF' LEGA L 
IF' NOT 

SAVE CHAR 
A SCI I 0 

SAV E VALU E 
RE TU RN IF ILLEGAL 

0 2 7 2 

J UMP IF' 0-9 

ASCII A 0301 

RET URN IF ILLEGAL 

ASCI I G 030 7 

JUMP If IL l_EGAL 

A- F 

SK IP NE XT IN S TR UC TION 
0-9 
SKIP NE XT INSTRUCTION 
SET A NEGATIVE 
RETURN 

TEMP STORAGE 

THIS IS A SUBROUTINE 
~~A ~< 4 DI G IT S 

TO INP UT A Hn<ADEC I MAL ADDRE~S C OtiS TA tiT 

CALL ING 
J 1•1 p 11 
DATA 

RET URN 

L D r~ 
I T"' 'ro 
L UL' 

~ D >< 
JMP 

SEQU ENCE 
I N ::j 
"R• DR •11• 

I tl A V 
r tlA N 
IN (-;A 
0 

ENTRV PO I t'IT 

BE S 
TZ A 
S T A 
STA 
ST A 
• D T ~ '- r r:. 

L [I r~ 
I t ' r. ,... 1 ('\ r... 

I) 

I tiA A 
I NAN 
IN AV 
INA 

0 ' !: 
I NA 

R FOR RE:~n, 

A REG ISTER 
B REG I S TER 
X COtlTAHiS 

GET VALUE 
GET NUMBER 
LA ST INPUT 
RETU R~l 

El'fT RY 
I NITIAT E 

CO U~tT 
VA LU E 
PA RA~1 AREA 

GE T F·A RAM 

tl FOR NO READ 

CONTAINS 
COtiTAi tf S 
THE LA S T 

OF DIGIT S 
CHAR 

THE ADDRE SS VAL UE 
THE NUM EER OF DIG IT S 
I NP UT CH~R 

RES ET RETURN ADDR 

595 ) 

0 2 
0 2 . "' u ·-

• 
02 

02 
0 2 
0. ~. 

~ 

0 ':! ·-
02 
0 2 
02 

02 
02 
02 
02 
1)2 
r- ~ 
OJ ... 

G2 
02 
02 
n - , ._, .:. 
02 
0 2 
D .-. ~ 
02 
.. . -. u .:. 

0 2 
(I ·: · 
• 1.. 

0 2 

02 

0 2 

•) .-. 
:. .:. 

U
., . .., 

c 

n "=' ., .... 
n ., . ... . . .-. 
') ::. 
""• -. u.: 
f) 2 

02193 
02194 
02195 

0 ""'9bc:. .. • 

02 1 97 
02198 
02199 

0220 0 

0 2201 
02202 
02203 

02204 
02205 
0220E. 
0220 7 
0 220 :3 
0 2 2 0 ·;:. 
0221 0 
02211 
0 221 2 
02213 
02214 
1) '" ·=·1 ~ . c:. L- - -

02216 
0221 7 
,•1 .-• • -. 1 .-. 
'.. .:. c. ·=-

0 ~.~'2l. S:.. C I 

(t .-, .-, ·-=- 1 
·' c. c. ·-

02222 

,·) -"' ..... . -. ...... 
I C. C, C .;. 

"2 "'-·"' 
iJ c. c ·-· 

n .-, .-, ':J ,., • 
i) c.. c. ·- t:;. 

0 ~··--~ -:o c c. c ,.· 

.-.,....~.~ ··· 

·-· -=- c.. v '·' 
I' ,, ~, . .J' 
JC.C.·..; .-. 
.... ? -=· "'j -~ ..... ~ ,_ ··~· ....... 

~ ~ r. .-. -. ..... ·~ 
I.} C, . I C. 1:. .,:o .j 
~·· -=· ,-. ·=· ~· ·":I ..... 
'"' '-· OJ ~ L ~· ... 

• -~ ·:· 1'"1 ·:. -~ ··:· ~~ • .. · .... ..o L.., '-·· ·~·· .J 
o' ) ,•o • .. · ::. t'' ·:• · .. • ,_ 
!"J· •:o • . .... 

.. , ~. •. c 
~ ·:" 
.__. ·-
:" ~ ;,. 
'·' '-o1 , .. , .... .:. 

0 • ' • .. -. ~-

il ·=· • •• 

02 .-. . -. 
·~· ~ 
~I ·: · 

0 •. 

\ .-. .... .:. 
.-0 ·: o •.• ·-.... ·-. 
·.• c. 
f : 2 
. . ... 
· ... ·-· 
f"o •''o 

'·' ~ 

r • ... , 
0 :': .. -. 

l,o .: 

(', .... ~ . .... ! ... 

.... c.:. ...:· ·.:.· 
( I ":.'t ·=• ·~ 7 .. • '"· ·- ...... 
'
., .-. .-0 ,., . • - - -' •' L. '·· , •' -· 

,·, ,., ''" ' ... i u c. ;.:. .,;. ; 

'
.-; ·: • ? 4 (• 
... L...Io. .. ' 

o;::·24 1 
0 :':) O"'\ ,4 .... 

c .:. •t .:: 
.-,·;.,? ,i"• 
.__. L... 1.. t . .J, 
o'• .-0 -. ... ,. 
oJ ~ c. "t "'t 

(
• . • .-, A r· 
I L. a:. .... ... 
D2 2t.~6 
0 2 ;:: 4? 
.-, ......... ... . -. 
L' C. c: ~ ,. , 
U- ·:. ·:· 4' ·::; '- '-- ,., 
.-, ·=· ·=· c fl '-" L ., '- .J • 

.-• • - ..... C' .-, 
i.J c ,: ..J to: 
o"o .-, .... r:- .-. 
• .. • :::. .:.. ·.) .:; 
.... ·:· ·:· .... , .:! .., '- '- . . 
U
. .-• .-. c:: .::: 

..:. c .J · J 
.-. -::- .-, 1.!." , 
'J '-L....Jr:.• 
" ';l~c::u '"-.:! o) r 
( • .... • .-, r::: ..... 
·' .:. ;:. •J •:::0 
r, .-, .-, r: '""~ 

'·' c. c.·-· 7 

1-. .-• • - • .t•' .~. 
.. • ~ L: r~. 1_ 

· • .-. •' 'o ,.- 4 
,_, !..":. L... l j J. 

·-- ·-------· --· ,_ ... ·- ·. ·--· ~--------------........... -~----- ... ~-~- - , -... -·---- . .. .. ---'·-~ .. _ ... _ ,, --- .. ··- -- .. ·- -- - - - --· · -· ·-- ....... - .. ·--- ---

. 
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-. 

E.2 YDRTEX . LISTING 

00~431 0 043~ C A 2263 
00~43! 006140 A !264 
0 Q ~ 4 3 3. 0 0 0 3 1 6 • A 
0 ~~,~- 001010 ~ 2!6~ 
00543~ 00~444 R 
00~436 002000 A ~2~6 
00~43, 00434 1. R 
00~440 002000 A 2267 
OO::i441 00~224 R 
00~442 001000 A 2 268 

' ' ' 

00~443 0 0~ 4 4 6 . R 

00,444 
00~44:5 
00~446 
C0 :5447 
0 0~45 0 
OO:i 4 5 1 
0 0 54 5 2 
00~4~3 
0 0:14 !5 4 
0 0 :5455 
10 :54 5 6 
0 !'1 :5 457 
00 :5 4 6 0 
00 :54 61 
00~4 62 
00:5 4 6 3 
OU54 64 
0 0 :5 4 6 !5 
00 ~4 66 
U0 :54 6 1 
0 0 :54 7 0 
00:5 471 
00 54 7 2 
005 4 7 3 
00~ 4 74 
0 0 ~ 4 75 
00:5 4 76 
00:5 4 7 7 
0 0:55 00 
00 :5 5 0 1 
OO:S50 2 

0 0:5:5 0~ 
0 0:5 50 4 
0 05 50 5 
0 0 :5 :i 06 
0 0 :550 7 

00 ~~10 
0 0 :5 :511 
0 0 :5 :51 2 
0!):551 3 
00:55 14 

0 0 5 :515 
0 0 5 5·1 6 
0055 1 7 
0055 2 0 

00:55 2 0 
00 :5521 
0 0 :55 2 2 
00 5:i2 3 
0 0 :55 2 4 
00:55 2 :5 
00 5 52 6 

00 55 2 7 
00553 0 
00 55 31 
(105532 
0 05533 
C i) :553 4 
(! 0 5 535 
0 0 5536 
005 5 37 
0055 4 0 

226~ • 
002 0 00 A 2270 IHA3 
00:5 2 34 10: 
001010 A 
00~413 R 
0 54 03 4 A 
006 1 4 0 A 
0 0 024 0 A 
00101 0 A 
00:1413 R 
00 614 0 A 
000014 A 
00101 0 A 
00 541 3 R 
0 1402 3 A 
0 0 2000 A 
0 0 :13:57 R 
0 0 100 4 A 
00~~03 R 
0 0!5014 A 
014 0 17 A 
0 0 !5002 A 
004 44 ~ A 
0 0 1020 A 
00 !54 7 6 R 
001 0 00 A 
0 0 ~~ 0 3 ~ 
00 ~ 0 51 A 
0 54007 A 
04 4 0 05 A 
00 ·1 0 00 A 
0 0 ~444 R 

2271 

227« 
227 3 

2274 

22 7 ~ 

227 6 

22 77 
22 78 

ec: so 
22S l 
228 2 
22 8 3 
2284 
• 2 2S 5 

2 2 8 6 
2287 
228 8 
22 89 

. . .. .. 

• 
0 0 -1 000 ~ 
00 5 64 0 R 
0 0 0 00 0 A 
00 00 00 A 
00 00 00 A 

2 2 90 
229 1 
22 9 2 

• 
Itt~• 

229 3 II'IAA 
22 S 4 r NAtt 
2295 I NAY 
2 2 9 6 • 
22 9 7 

. 229 8 • 
2 2 99 • 
230 0 ~ 
2 3 01 • 
2 3 02 !If 
2303 liE 
2 304 ll! 
23(1 5 !If 
230 6 ,. 
2 307 ~ 

0 0 2000 A 230 8 I NH~ 
0 0 6367 R 
00 0004 A 2309 ' ·· 
0 0 5654 R 231 0 
0 00437 ~ 2 311 

2 3 1 2 • · 
02 41 35 A 23 13 
0 3 41 3 2 A 23 1 4 
00100 0 A 2 31 5 
000 0 00 A 

2316 • 
· 2317 • 
23 19 • 
2 3 1 9 INH 

0050 01 
0 5413 0 
0 54 130 

A 232 0 
A 2 32 1 
A 2 3 22 
A 
A 

0 54 130 
05413 0 
0 54 1 3 0 A 

' 0 0200 0 A 
0 0434 1 i:: 
00200 0 A 
005 22 4 R 
0 54115 ~ 
0 0 6 14 0 r.:, 
000 2 75 ~i 
00 1 0 10 A 
0 0 Cj6 2 7 R 
0 0 6 140 A 

.... ... 

..... -..... ~ 
c:. ~ c:. ~ 

2 3 24 

23 2 7 

-:- .., ":• ~ 
L. , ·-· (:. ~ 
-:::· ··=; '7' n 
L- ·· - _ .. :_; 

E3 3 1 

23 3 2 

• 

• 

• . 
, _ - •• t9""""'• . ... , -~· .. . - - ..... ...... -. ... . :... . . . :. · · "-: ' :::-· -- ... -- .. .. . .. -~ - ,.. ... ' . -. -. . ..,; . . . . .. "' .. . . ... . . . 

... ; 

_ ... 

. . . . . 
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LSRA 
SUBI 

JAZ 

CALL 

CALL 

J"P 

JI'IPI'I 

J~Z 

· sTA 
SUBI 

JAZ 

SUBI 

JAZ 

LDA 
J MPM 

JAN 

T ~ X 
LD A 
T Z B 

·LLR L 
J B Z · 

J MP · 

ME RG 
STA 
I~R 
J MP 

J MP 

DATA 
DAT A 
DHTA . 
EJE C 

8 
' 0316 

I NA3 

SIII'I 

r ETCH 

II'IA3+1 

FETCHA 

Il'iA5 

I NAA 
0 2 40 

I NA5 

0 1 4 

lN A~ 

It1AA 
CO NY 

I NAS 

IN AY 

4 
"+4 

·I NAS 

05 1 
I NAY 
I NAN 
IN A3 

I NHS 

0 
0 
c 

• 

"DVE CHARA CTER DONE INTO LOUER BYTE 
11 

. 
11~ READ REQUE STED 

UiPUT VALUE 

GET THE riRST CHAR 

GET CHARACTER 

SAVE CHAR 
JLANK 

GET OUT 

0'2'4 

C.DM~tA 

INP UT CHAR 
CD~V ERT CHA R TO HEX 

JUnP IF NOT A HEX CHAR 

AtCUI'I ULATED VALUE 

JU~P I F NO OVER FLOW 

REJ f: I.::T CH AR 

A,D NE &.I CHAR 
SA VE VAL UE 
INC REME NT NUMBER OF DIGITS 
KEEP TRYI NG 

l"PUT ERROR 
' . 

LAST INPUT CHAR 
ttO OF CHA RS I NPUT 
ACC UM ULAT ED IN PUT VALU E 

THI S IS A SUBRDUTJH£ TO INP UT A HE XIDECI MAL CON ST ANT 

CALLJHG SEQUEHCE 
J 1·1 PM IN H 

RET URH B COHtAINS TH£ NU~BER DF DI GITS I NP UT 
X CONTA I NS LAST i NP UT CHAR 
\' ALUE l S I N YaYt1• V+2, V+3 

J MPrt 

D A TAL· 
DATA 
OATfl 

LDB 
LDX 
JM P 

Movu: .. 

"' JNH T 
v 
I NHH 
I NHA 
0 

E N T~Y PO IN T 

BE S 0 
TZA 
STA INHN 
STA II'I HT 
S TA IN HT+1 
STA IN HT+-2 
STA IN HT+3 

CALL 

JMPM 

ST A 
SUB I 

JA Z 

SUBI 

S I IN 

FETCH 

I NHA . . -. -
I ~fH 6 

' ' 

. ' 

' 

WORD COUNT 
ST AR T LOCATION 
£HD LOCATIO N -
GET DI GIT COUNT 
LAST I NP UT CH AR 
RETURN 

ENT R't 
Jrt lT I ATE 
DIG I T COUNT 
CLEAR I NP UT DATA STRING 

I NPU T 'v' ALUE 

GET FIRS T c HqR 

IF ZERO BEFO RE STORE FIELD VAL UE 

F 
F 

r 

F 

0 2 
02 

' 0 ~. .:. 

02 

0 2 

0 2 262 
0226 3 

0 22 6.4 

0 2 2 6,5 

0 226 6 

0 22E.? 

02 . 02 26 8 
O;:: 0 2269 

02 

0 2 
0 2 

0 2 

0 2 

02 

0 2 
0 2 

0 2 

(. ~. : .:. 
0 2 
C • • , 
•.:. 

r, ~. 

v .. -: 

0 2 

0 2 

0 2 
0 2 
0 2 
(1 2 

0 2 
(

I .- , . .:. 

0 2 
0 .... .:. 
0 2 
') 2 

0 2 
0 2 
02 
0 2 
0 2 
02 
0 2 . 
02 
0 2 
0 
. ... 

.:'. 

02 
0 2 

02 
0 2 
Li 2 
02 
02 

' 

.. , ? 
' '-

" "' l' c. 

02 
D2 
0 2 
(: -:,.-. 
... ! -

02 
02 
0 2 
' "" u.:. 
02 
02 

0 227 0 

022 7 1 
0 22 7 2 

02 2 73 

02 27 4 

02275 

02 2 76 
02 2 7 7 

02 27 8 

0 22 80 
C2 2 8 1 
0 .... ~. ("o ~ 

c . .:. ·=- .:. 
0 ,., .-, ,... ·'"\ 

C. C.O ..:> 

02 2 8 4 

.. , ':• ·::0 0 5 
!,•L..L-U .._. 

02 28 6 
n """ .,..., ..-. .. , 
-· c. '~ ·=· •" 
U~ ~ -joJ Q 

L..&..t.J fJ 

0228 9 
0 '=' ~ . • :. ,~ 

L- C:7.• 

... -:;. -=· ..... 1 
i.,i '- t- =' 

0 ' • .-, ·~ •i c:: .::. ;7 ,·· 

0 ~ ::",:) .., '-- - - '-" 

0 ... ..... ,.., .<1 
C C. 7-r 

0 2 2 9::: 
0 2 2 ":J~. 
0 2 2 91 

0 ~·::.9 ·~ '- .... .; 

0230 (' 
02301 
U. ~ ':I 0 ·:· 

._ •J .... 

0 -:::o .... ,,.. ·~· '- ~ -· ._, 
02 30 4 
0230 5 
02 3 0 6 
0230 7 

O" '"'n''"' c . ...::· ~ -~ 

0 2 ::: 09 
0 .-, .-. 1 ., 

c ,.:; ·-· 

0 "=> .... .. l!.
._ ..:0 .l • . .1 

0 ':1 .-. 1 ·' 
~ .,:.. J, ·~ 

li ·j ·: · - '? v._ .._,J.o' 

0 .-. . -, 1 .... 
.:. ._:, .L ·:> 

0 2 3 2 3 
0 "" " "' 4 c. ..;,c 

0 .... o~,..~ e .:. .:. ..;, .:. ·-' 
. 0 2 02 32 6 

0 ~· n <'"\ ..... '""' ... , 
- - C:. ~ C. { 

"' "' "" ,., '" "' "" "' ~ .:11': ;<Ill; ~. .... O'tl; ....: ;1'. 

..,_ '* "' "' "' - "' * · .-.. ,,.. Jr. }lllii ~ Jli'i: • ....-. 

... ,., "" .... "' ,.. "' * :•r: . • : .'C "" :.:; ;v_; '""" • 

-------
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' 
.... . . . . . . . . ... ~·. ,. .,, ' 

E. 2 VORTEX L I STI NG 

00 ~~41 
00 ~:542 
0 0 :5:l43 
0 0 ~!54 • . 
0 0 :5:5 4 !1 
oo ~ ~ H. 

00 5 ~ 54 
!)0 5555 
... ('tt i:= ~C" I':_ 

..,: 'J ...J ._1 ._) l!;j 

" O e-~rcr~ u .,J .,J ..J t' 

0 05560 
Ct ,., C' c: r'" 1 v ._, ._, ._, c. 
..... .-. c:· c.: 6"" 
UU'-I.J • C. 

0 0 55 6 3 
005 564 
n nt:=" c- r w 
UU..J.JC...J 
"'lf\ C::~ C C 
v .., -· ..J "" 0 

.J,..,. . ., ... o 
I v ... • ._, ,-

17775 6 
0 0 1 0 1 0 
90 !1 63 6 
01 4 104 
00 1 000 
0 0 ~::1::1 4 
002000· 
00 :52 34 
0 ~ 4077 

00 1 010 
0 0 551 C 
0 0 5554 
00614 C 
00024 0 
0 0 1 0 1 G 
0 0 551 0 
00.614 0 
0 0 001 4 
00 1 (11(} 
00551 0 
0 1 4 06 4 ,...., ...... ,...,.., .... 
uu c.vuv 

0 05357 
00 1004 

A 
A 
R 
A 
A 
R 
A 
R 
A 
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"""' "" ll!'"',.,~"" w. ..... ..... ~ ;'!"; ... ..... 

ll!lf. !« lf.!fi l': l!! '!!: 
~ :.. "' ll! ~ '1!. '« ,~, 

X< • " · • !fi :q: ll! '"' 
!fi~ :f. lf.:.!:t:!fi)f. 

,. "' ~· "" ,., ,.. "" ,., 
.~ ~ ... :.-.~··· ""' · · · 

~ ~ ,., • * :t: ~ '" 
,.; . .: * *)I;:.: 'f.* ,., ,.,,.,...,...,,., .... ..., 
.7. ;or;. ,-.;; ~ .-.: w. ""- ~~ 

02 

02 
0 -=-·-
(1 -::-,_ 
02 
n ~. .::. 
(12 
02 
02 
02 
02 
02 
02 
0'=' .... 

02 
02 
!1'=' ,_ 

n -:> -:> •:"I , •• 
lj L....JV•.• 

.·,~·:0·::0• 
·- ~ oJ ._ .... 

0 ..... .-, .-. ..., c.. .;, ·:; ... 
"2-,n.-. .... ..... 0 ·::· 

0238 9 
02390 
023 9 1 
023 9 2 
I~ -::> -=· 9 . ., IJ ~ ,_, '<J 

(12 39 4 
n~ 39'3 
0 ·:o •:, 9. ,. 

t.... .._, ~ C• 

02397 
n ~ -:· '=' •::
'--' '-~ ._. .7 v 
" ·:- ':• Q 9 •• I ~. •, ,I . 

) 

• 

• 

• 



., . ·-

.. ~ -·-
r'· •i)<• 

I . " 

-··-

E.2 VORTEX LIS TING 

006244 
00624 :i 
OOE. 24E. 
0 06247 
0062 :i 0 
nnc:~~rt 
'··· OJ ~ ... '- ..J j, 
~,..,.._ -:. -:) 

._. lJ C• ~ ._, ._ 

006Z:i3 
1'.:'01",25 4 
0062 ~~ 
0062~6 
0062 :57 
1)1)€.260 
00626 1 

0062 62 
005 263 
nnc-:>C:A 
YVVI... V _, 

OOS 26:i 
006 2 66 
CCC267 
006 270 ,..,.. ,.. .... _. 
...; u 0 ..::. ,~ J. 

... ,..,..---
..; \.J c c. ~ ..;, 
00627 4 
OOE-27 5 ,..,.., .... _,.. 
vuc c. ro 
"""'"" •'*' .... ....,...,. 
t,.IUOC.t'~ 

00(.3 00 

00630 1 
,., ~-· ~ -. c· 2 
o.) J o -.. :·' 

.. :0 6303 
00€.30 4 
00 6 30 :i 
•: 06306 
~C63 07 
~·063 10 
00 63 11 
006312 
' · .... '" .,. 1 ·:· ·.• Oj Cl "'-' -..J 

:~063 14 
(:06~!15 

~ il,316 

006317 
0 0 63 20 

' . .-, 6 "=' ,.. '"· "' ~ ·-· c. ._;. 
00632 4 
1)!) 6325 
l-• .-• .: ·:· <· b-...... 0 _ , ~ 

006327 
' ' E"'"O ;.,. ·' • .j ,j 

''"6"" ' • .. • 'J .,:, ....... 1 

" !i ;; ~ -:: c...., \.'~ __ ._ ... 
nn~·~ .... . .,. 
• ·- b .,j _;i -' 

' 1 '1'"""""" "" t '· 0. ; . ·=· ., 
006335 
006336 

~1:;oo o 
o:;:; c;o a 
00:5144 
002000 
006262 
0042:i!J 
0:5~00 0 
o o· 2 o o o 
Oo • ., E ." lj -:.. • .:. 

l l. ~ OOO 
0.55 CrC O 
00:51 •~4 

00100 0 
1 06235 

A 
R 

A 
A 
R 
A 
A 
A 
A 
R 

2~84 
... -'~"'- • c. ,.J 0 .J 
..,~ ~.:: 
C...J UV 

.-..- - 7 C..JO ;o 

2~94 

0 00000 A 
oo::;o o1 -A 

25.3~ 
2536 
--q? C...J -

!I! 

OH c 

0 04 4 44 
0 06143 
000012 
001004 
006273 
006 1 2 0 
00000 7 
"0'1"" u 0 c.u 
000012 
0 06120 

00 0 000 
004050 
0020 CO 
Oo .::':l' ~ -:> 

u ._ ·-· '-

00 4 -:>u;n 
'- .· •.; 

0 ~ :5 000 
002 000 
0062 (.2 
11:5 0 00 
05 :5 000 
00514 ,! 
00 10 0~ 
1 06301 

03 4 (1 ~ () 
015001 
145002 
00!004 

A 
A 
A 
A 
R 

A 
A 

R 

2:3 -:; S 
-=-c::~o 
~ ...J ·" J' 

2600 

'"'6"" .:. u J. 

""" ~ ,.., .• c.vu ... 

2605 
26G6 
-=- ·-o7 o...l::> ' 
2608 
2609 
2610 
2611 
.... 6'" c. J. c. 
2613 
2 6 1 4 

.-. c: • -, 
C. C• J. r" 
'"" f: • ..... 
.:. Q J. -=· 

A 2619 
A 2E-20 
A 2621 
R 
A 2 622 
""' -~--M C.OC.:> 

A 2 6 24 
R 
A 2625 
A 2626 
A 2627 
' · '"'6-.~ H C ~' C. •:• 

R 
2E.23 
..... . .-- n 
C. C• ..:.• '·' 

~(:.31 
..... , .. -·-.:. •.:• ..:· i:. 
......... -~ .:. c .;;, ..;. 
26 3==1 

. 
~ 

OHA 

-~- -- -.:. .... ~· •.) ..... 
........ - .. ~ C. C• ,;"J f., . 
-=:t ~ ~ ·'}> !Ill! 
~ .. ~ ..._. .. . . 
...., .... -n :'f. 
C. l;:o .j •:• 

~ .... .--.-. -c.o .. h·~ -~ 

2 6 41 
2642 
2 6 4 3 

,.. 
MOV 1 

025001 A 
0150 00 A 
0 35002 A 
00531 1 A 
00100 ~ A 
006363 R 

.... b .. ,. .., .:.. . ..,. ... 
-=· .:: 4 0 '- ·- ._, 
-=· c: A_ c. 
~ ·-· ..., ~ 
"'\ .... c:" .... 

c. Co ·- · '··' 

MOV2 

05 404 0 " . ,. .. , " ,. ... , .l ? ... \* 0 0 

055 000 
n f'lll:.1-~ • \.' ._. J, c o:". 

0 051 44 
014033 
(1 0 10 00 

~-r-

C. (:. ·-· ...:• 
....... - r::: .• 
C. r.) ·.' "'t 
""'''c:.·c C f':o .._1 ._1 

- .. r=• c: b .... E:. 

.-. ,..., ..... 40 ....,,.., ,.""'..., ~· -
1- 1 ,_, 0 .;. .• v \,i ':> • .,:;. c. '=' r:. 

~,.., .... ......... 
l_l • .. • 0 ~ ..,. J. 

""" ... ..., 4 . .., 
'·' '·' b ...:· c. n nc-4 . ., 
IJ L! r:;o ·=· .;, 

" 1 c ,., ,.., -~ v ·.J •.•vv 
1
-oC' t~nt 

c. •.J '"' v J 

0 05012 

.-- .-en w 
.::. 1:) .) ·.:· ..... 
..... ~ ~ ..... .... ,...,,,... 
C.':' · •. •? nWY f". 
~ r ... n c. ~ r:;. _, 
.-, ., .... , 
c l') r:· J. 

ORA 
:)TA 
IXR 
JMPM 

LRLA 
srA 
J MPM 

ORA 
STA 
I~< R 
JMP• 

EtiTR 
TZA 
!- L. R L 
-c:- ! ' t:• I ..., u l.J 

J Aii 

ADDI 

~DD I 

ADD! 

JMP!I 

EJEC 

IU UtiL 

• 

0 ' 1 
0 ' 1 

DH2 

8 
0 ' 1 
OH~ 

0 ' 1 
0 ' 1 

OH 

4 
0 I '=' . ... 
• +4 

07 

0 12 

0 260' 

0 ' '..., r.c. 

PR OGRAM P AG E 4 3 

ADD TO fiRST CHAR 
STORE I tf BUfFE R 

CONVERT THIRD CHAR 

CONVERT rOURTH CHAR 

ADD 
S TORE 

TO THIRD CHAR 
IN BUF FER 

RETUR~l 

NE XT 4- B IT DIGIT 

JUMP Ir 0-9 

A-F 

COt-! VERT HI AS C I I 

RETURN 

LI ST IH G PAGE < 

THI S RO UT I NE WI LL COHYE RT THE T ~ D 
DIGI TS I N TH E B REGI S TER INTO HE X 
THEM IN THE LOC ATION I NrEXED BY X 

RIGHT-JU S TIFIED 
AS CII AND S TORE 

CALLI MG 
L.DB 
L rr >: 
JMPM 

RE;TU Rti 

ENTR 
LRL B 
JNP M 

LRLA 
ST A 
JMPM 

ORA 
STA 
J>(R 
j ~1 p . 

E .JEC 

SEQU ENC E 
Dl GIT S TO BE CONVERTED 
ADD R OF ASCI I DATA STRING 
OHA 

s 
OH2 

s 
0 ' 1 
OH2 

;) ' 1 
(I f 1 

:JHA 

LEFT-JUSTIF Y DIGIT S 
CONVERT F I RST DIGIT 

F'OSI T IOtl DI GI T 

CONVERT SEC8N D DIGI T 

ADD TO FIR ST 

S T E F' D AT A S T R I ~~ G I t: D E X 
RETURN 

MOVE IJ ORD SU Bk OUT I NE 
If THE 
IT WILL 
CALLING 
' "'oM ._,Ill I 

" ~ T ~ JJ H H 

DATA 
r, '"' ...- "" JJH iH 

RET URN 

LDX 
LDH 
SUB 
'AM 

..J " 

FO RW ARD 
t . L! B 
• n ,, 
~J..IH 

LD X 
DAR 
~JAN 

STA 
1 n ....,, 
t_ 1.• H 

~TA 
1 B F: 
I " .... ,, r: 

L D ·~ 
' .. 4 r. ..... , • 1 r· 

' T'l ~ -.. 
!... L1 H 
.... n .,.., 
H L.1 .Lt 

T H'· '"! . r. 

" fO ' AREA OVER L ~PS 
PlOVE IN A REV ERSE 
SEQUE NCE 

THE ' FRDP1' 
ORDER 

AREA 

t·18 v w 
CiJUNT 
FRO f'i ADDRESS 
ro ADDRE SS 

t.o-I_JII 
'i LJ v .... 

1 ' 1 

~ o"~ j I y rc., 

~~DV E 
~ • 1 ... . 

\,1 , l 

Y. OVE 

~~ ,..,·· r: 
l l ~·"'-· 
··; ..., 
'· • c. 
I) ' 1 

1·1 0 v c 
"'0' ' .-, rl 'o' c. 

.~ . ,_. ~ .t. 

1 ' ~ 

GET ' FROM " ADDRESS 
SUB TRA CT 'TO ' ADJ.JRESS 
JUMP IF REVERSE MO VE 

GET ' FROM ' ADDRES S 
~u E T ..... n' ',.., -r ._,UUJl l 

GET ' TO ' ADDRESS 
I1 E C R E M E tlT C :..: U N T 
JUMP IF END OF COU~T 

GET COUN T 
KEEP TRYI NG 

.- E .,. ._, ! COU NT 
ADD ' F R 0 i•1 ' ADDRES S: 

60 1 ) 

oz 
a .... .::. 
02 

02 ... ~ 
I) 0.... 

02 

n ·::-- .... 
02 
02 
0 ~. ;:. 

02 
02 
02 
02 
0 2 

0 2 

02 

02 

02 

0 2 

02400 
02 4 0 1 
n-:> 4 o ·~ vL 1..o 

0 24 0 :~ 

02 40 4 
02405 
02 406 

02 407 
02408 
<o ·::. 4 0 ~ .,.,. ~ .. 
(12 41 0 

0 2 4 1 1 
0 -=· 4 • -:-... . .... 
0241 3 
02414 
02 4 15 

024 1 6 

~"'~ """A <II -, 
I _I c._ '-f' .J. ,' 

.-.~. 4 '"' 
I) C, ..i. ~· 

02419 

02421 
.-.. -. .-.. -.... 2 -· 
1..' ..:. '·' c. "'t c. 
02 
02 
l
--, .... 
' C. 

fl ·:· - ,_ 
( • .-. 
• ; L. . -.. -, ,_, c. 
.·, ·-:· .... '-

r • . -. 
..... ::. .- .... 
:; L:. 
.-, .-. 
I, • •:. ,., .-. .. -- ~ 

J 
.. . -. 
: ·:. .-.. -, 
:; ..:. 

- ·-

.-. .-, 
·-• r~ 
,-, ·=· 
v L. 

.-. ...... 
·-· '!_. 
i I '? 
·-· !-

0242:3 
02424 
... , .-, 4 "'"• c· 
• .. c. c. ·-' 
0242 E. 
,·, .-, 4 .-. -· 
f_l c .:. , ... 
.-.. -. ... . -, .-. 
1_1 c 't c t:• _ _ 4 __ , 
I I ._, ·-· ·-~ ·'-- '-- · 
1-1 ·:C, 4 -~· . ·, 
.. IL... ·...1 ·-· 

.· . . -. 4 .-, .-, 
;,1 ~ ~ .,3 

,; .-: 4-• A ,_, c .,:. .. t 

0 2 4 :3~~ .- .-. ,.; -.. -;J .;.: ,. ..;, tJ 

(• -==· 4 ..., ·:.· 
'•''- -...1'../ 
.~. ·~ & .--, .. j 
tJ a:. • ...;. ·. 

. - . -. .A .... .... 
\.I c_ ~-,- "-t "-

rl ·~ fl · :· .·i -~ .-;~ 
.• ·· ~ ... . . ., -· .. • 
~ ..... 
I) !:_ 

. =· 
.. ·-· 

·' ~ ' .: . .-. ·:· .... ,_ 

.. l =· ,·1 .-f ·::· 
•.• •- T ·~ '.1 

.. ~ -. 4 ,, • " • 
·.• C~ ...,. '-1' ;; 

,-, ·::. A ~ ~~· ·-· '- .,. ·-· '•' 
t~ .. · ·· ~ ·:· -! c; 1 
'·' ·- ••• ··- .. ,. ... • .L 
,·, .-. ,-. . -, " e ... , 
' . ··- .• "-.,. ·' .: ~ 
, ~ .-, j o .-, ,<I ~ •' '• 

: ' .:. ·) .:. ,. . ) .; .. 
• ••• -. ,-• • -·, ,4 t:: :1 
:_: .:. •J .:_ ~ ·-· ••• 
'1 -::- : : .. '• .t e:' ::: 
.. ···- t =C-"r· 1 

• ....... , . -
··; .::: 
: · :0 
<..- , _ 

.·, .-. .. · ..:. 

. ' . 
·~· ·-
.... -:. 
v . -
:. ·=· •. .... 

. : -· . ·-
~. . . . . -· .. 
. . -. . . -' -
' . -. -· ·.:. ,. ·. :,} c 

·-· . -: ·, 
·~ ·-
i .·_, 
'J ••• 

r . - . 
\.• ·=· . ·, ·, 
'· ·~ 

. , .- .. •" r:-; -~ 
'-' C "i' o,) ,.· 

.... , .... , ,'\ r.- .-. 
•,I C. "'1 ._ 1 oj 

'J' ·:· , .· r:_~ •:j: . *·- .... ,J . 
.-. .-. ,f . .. .. , •.· ;:. .. ~ .;:. '·· 

.-, =· -i •• - l 
' .J '- .. ,. '· ~ .&-

t• ·:· ... • ·::· ·.· ·- .. ·~ '--.. -. ... ~ .-. 
·-· "-~') ·' 
; , ·:· A .•: ,., 
V '-.. ~·.•'T - ... . . -· :! ·-·r::.·-· \... ~ · .. • .._. 
r. - , A , · .!:. · .. · c. ... C'• r.~ 

(I 2 4 (-, ., 
.~ ... . - _, .-. .. ·:· -::::· .:;:. 
- . ;., -;";. I :· ... ._ , _1 _ 
., :- 4 . . , ,-. 
t_o ~ o' • .• 

.-, .-• . • ~ !' • 
;_ C. ~· o' .I 

., : r .:: ·::; ·:, 
· _. '- To' 1.. 

.... '"" .. ' ·"" ,_, c. . !" ;•' •::· 

·, -. . . ...... ~ 
!J ::~ .. ... ,·· • 

·-- -- · .. . . ·- .. -- ... -... · ~-----------••M··- ·· - 00 ···-·- ·- ~ .. ·-·-·,,-, . .. _ •• . .......... _ _. .. ._..,_ ... _-- - ......... _______ ... __ ..,# __ - --·· -·-----·- --- - - ------· ·- -· . ... - -----~-------.. ----



. -· 

' . . • 

. .... ,.. . .. . ......... - . .. . . -·· . . -- . ..... .. ·-·- .. • .. . . . . . 

. E.2 YDRTEX LISTING 

0 06344 
006:34~ 
C 06~46 
0 06347 
0 0 6 3 50 
0 0 6 351 
0063~2 
006 3:53 
0063:5 4 
0 0635~ 
0063 ~6 
0 0 6357 
006360 
0063 61 
00636 2 

01~000 A 
0 :=i 4 0 2 4 · A 
12 ~ 002 A 

' 0 0 ~014 A 
014 0 21 A 
00~3 1 1 8 
0 01004 . A 
0 06363 R 
05401~ A 
0 0~ 3 22 A 
0 0 :=i 3 4 4 .A 
01600 0 A 
0~~0 00 A 
001000 A 
0063'0 R 

2662 
266 3 
2664 
2 66~ 
266 6 
2667 
2663 

2669 
2670 
2 671 
2671t 
2673 
2674 

MDV3 

• 
2675 • 

006363 044003 A. 2676 MDYE 
0063 64 0440 0 2 A 2 6 77 
00636 5 044001 A 267 8 
0063 66 001000 A 2679 
0063 f.7 0 00 0 00 A 

0 0 63 67 
006 370 
006371 
0 06371:: . 

. 
00637~ 
006 374 
006 375 
0 06 376 
~06 377. 
0 0 6 40 0 
:J06 401 
00 64 0 2 
00 64 03 
C 06 404 
"0"4" "' V ·-· V•J 

')0 640€. 
006407 
006410 
0064 11 
006412 
:306413 
006 414 
006415 
006416 
0 06417 
00 64 20 
00 6421 
'.)06422 
006423 
(10642 4 
006425 
006426 
0(16427 
00643 0 
006 431 
006432 
1)06 4 33 
006 4 34 
D06 4 3:i 
:; ()6 4 36 
(;0 6 4 37 
006 44 0 
0 0€.4Cfl 
006 4 42 
006 443 
006444 
00644~ 
006 44 6 
0 0 6 4 .4 7 
0 0 6 4.50 

006 4~1 
r:JOG•l 52 
0064~3 

.. . 

2680 • 
.2G81 • 
2682 • . 

001000 
0 0 6316 
000 00 0 

2683 I'IDYU 
A 2684 
R 
A 268:S f'!DVC 

2686 

• 

2687 ,. 
2 €.88 • 
26 8 9 • 
2 69 0 • 
26 9 1 • 
2692 • 
2693 • 
~694 • 
2 69:5 • 
26C36 • 

0~40~:5 
.0 15000 
0'4 0:5t:. 
01~001 
05405'!; 
0 44 0 5 !) 
0 44 0 4 7 

A 2 697 MI'IU1 
A 26 ~8 
~ 26 9 9 
~ 2 700 
A 
~ 

A 

2 70 1 
2 702 
2 ?03 

• 

" 1 "0 "' 1 u ~ 'hi • A 2 704 
00 5 3 1 1 A 27 05 

MMU2 
...... o.: 
.:. I'' Q 001004 A 

106 4 51 R 
054045 A . 270 7 
00 6 017 A 2708 
1 06 C; 55 R 
0 060 57 A 2709 
000173 R 
044041 A 
OOE.017 A 
0001. 71 R 
00 1 004 A 
00644 3 R 
0060 1 7 A 
1064:5~ R 
C44032 A 
0060::17 A 
0001.74 R 
006017 A 
106 455 R 
04402:5 A 
00 60 ::1 ? A 
000 1 7~ R 
0 ~6 017 :::i 
10 6 455 R 
044020 A 
0 06 057 A 
0 0 0 1 76 R 
Oi .:l (it 4 A 2722 

2 710 
2711 

?7~2 

2 7 1 3 

2 7 1 4 
271::1 

2 7 1 6 

27 17 
271~ 

2 71 9 

2720 

A 27 23 
A 

OO E:. 140 
00 0 003 
054011 A 
0020 00 A 
oc ,A.oo4 R 
00 60 47 A 

2724 
27 ~ !5 MM.U3 

2726 
,..,..

1
-. 4r~ r-, 

uu.•J.O&' ,.. .. 

001000 A 27 27 
0 06402 R 

OG GD CO A 2731 ~ OY"W 
IJO • O fl ;:; A 2732 

..., ... ...,""' -c , .. ·-~ ·!; ;oill; 

,.., 7 .-;-. 4 .., c ,. ..;. ·"'· 

. . . . . . 
• 

. . 

\ 

• 

PROGRAM PAGE LISTIHG PAGE < 

LT)A 
STA 
ADD 
... I"'!U . ....... 
LDA 
DAR 
JAN 

STA 
DBR 
DXR 
LDA 
STA 
JMP 

· 11"1 R 
INR 
IN~ 
JMP 

0 ' 1 
· JI1CVC . 
2' 1 

JI10VC 

I'IOVE 

1'1DVC 

0.2 
0 ' 1 
I'IOV3 

l'lO VU 
MOVU 
MOV IJ 
0 

E:NTRY POINT 

!ES 
J MP 

DATA 
E J EC 

0 
1110V1 

0 

• 

GET COUNT 
SAVE 
ADD 'TD' ADDRESS 

DECREMENT CC UMT 
JUMP If END Of COUNT 

KEEP TRYING 

ADJUST 
RETURN 
ADDRE SS 
RETURN 

ENTRY 

FOLLOUING TRAftSFERS BLOCK Or UORDS fROM INPUT BUF F. ER TO WC S 
• 

SEQUENCE: 
WviHol 

CAl. LING 
JMPr1 
DATA 
DATA 

COUNT Of 16 BIT 
f"ROI'i ADDRES$ 

WORDS 

LD~ 
LD.A 
STA 
LDA 
STA 
I NR. 
I NR 
L DA · 
DAR 
JA N• 

4 I 

ST A 
I.D~£• 

STAE 

INR 
LDA E 

JAN 

INR 
STA E 

ItiR 
STA E 

LDAE• 

LDA 
SUBI 

STA 
CAL L 

I NR E · 

JM P 

MOVI'IU 
0 ' 1 
MMUX 
1 ' 1 
~MUY 
MOVMIJ 
MOVMU 
M t1 W X 

MOVMU 

M tH~ )( 
M"' "" I .. H f 

~1 BUF 

NMUY 
'ST ORE 

MMWY 

MM UY 
:·i :3 u f + 1 

i·l M i-1 Y 
t1.BU F'+2 

M t1l~ Y 

MMI-lY 
MBUF +3 

........ .. 
n ,., toc " 

t1t1WX 
;..JWCS 

WO RD 

ENT R't' PO !NT 

DA TA 
J ;~ p 

•• ·-· 

DA TA AR Er.l 

•• 
•• 

• 

• 

-
-. 
. 

GET COUNT 
SAVE IT 
GET f RO M ADDR 
!AVE : IT 
GET RF. TURN ADDR 

LOADE D THEM ALL1 
YES 
NO 

GET NEX T 16 BITS 

-

'16 BIT MICROS ? 

·vts 
HO, SO GET 48 I'IDRE BIT S 

~RI T E THE MICRO TU UC S 

POINTER TO HEXT UC S LOCATION . . 

. ' • 

- • .. 

.· \ 
. . 

• 

' 

' . 

.· 

'· 

• 

. . 

- - ... , ... 

60 2 ) 

0 2 02478 
02 0 2479 
02 0 2480 
02 0248 .1 
(!2 02482 
0~ 02483 
02 02484 

02 02485 
02 02 4 86 
02 02 4 87 
02 · 02 4 8:3 
02 0248'3 
02 0 2490 

0 ·~ .::. 
0 

_, 
"· C2 

02 
02 

C2 
02 
02 
C2 
02 

02 
02 
0 2 
()2 
r • ..., 
•J ~ 

0 
. ._ 
.:. 

" .., u c. 
r • .., 
•J c:. 
., '::> 
I_, ._ 

02 ,., .-. •. .:. 
02 
rl .-. ' .:. ,., •j 
L'L-

l-. ·:· . '-
0 

.•. 

.:. .-, .-, ... .:. 
~~ -=· ' ... 
•""• .-. ;,.. c 
!"t ...... .... :. 
02 
0 c: 

02 
.... .-. 
u t.:. 

02 

0 2 

0 ~. .:. 
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E.2 VOR TEX LISTI NG 

• 

1 44 
1994 
so a 
50S 
660 
661 

1'7 37 
30 

1 1 ~ 1 
1 ,.., .,.. 

.a. ,.,J ... , 

ll:J2 
11~ 6 
,,.-;~ ... ... _...,) . ,.. _ 

J. OL:. 

11 83 
1 l 6 

0 
0 

~70 
36 9 
3 7 0 

10 0 3 
0 

0 
0 

10 04 
11 0 4 
1 9 1 4 

0 

48 0 
481 
1 8 1 

20 0 7 
0 

476 
1872 

0 
187 3 
18 4 6 
1860 
1 s e. 4 
1374 
187~ 
1 876 

138 
459 
t:t:~ ..... \;• '-

669 
0 

175 4 
1 7 6~ 
17 84 
15 32 
153=s 
1551 
1560 
1~65 
1504 
1 242 
1271 
12 75 
1 295 
203 8 
2'J22 
2026 
20 32 

2 67 
29 6 
297 
329 
330 
331 
??~ 
~' -
"'"" ..::-oo 
3'3:5 
402 
670 , . , 
0~0 

1456 
. 1 4 3 0 

62 
1829 
1831 
1907 
1824 

0 

-- -. . 

LOR MD 
LOX 
LR EA D 
LR EAD l 
LR EC 
LSB 1 3 
LUT 
M1 
M1DCB 

M2D CB 
M3 
M3DC B 
ME UF" 

MEDIA 
MIUTIL 
MOVMW 
M 0 \•' IJ 
NMIC 
OAR X 
CA RY 
oc 
OH 

OH 2 
OHA 
OM 
OPtlE RR 
OUDCB 
p 

PE UF" 
PGNO 
PGtlOK 
PIDCB 
P IFC B 
PifLG 
PI Il'i 
PI Hil 
PII N2 
PI triA 
P II rl B 
PI Iti X 
t:': R:1 D 
PSEL 
RCN 
RDER 
RH;..F" 
R i'l D 
R 1•1 D 1 
RI1DT 
RH:::.O O 
Rl.J52 
Rl-l55 
RH~ 7 
Rl-1~9 
RWCS 
S:lOO 
S 100A 
S!OOB 
:no o ~< 
snR 
SAR1 
SAR2 
SAR3 
S:E 10 
SE20 
SE23 
S: EM1 
S: EM2 
$£M3 
S: ENO 
SENl 
SEN2 
s:E N 3 
S:EQE 
SEQE R 
S: ET H1 
S: ETHLT 
S I 
SIEOF' 
SIEOF'M 
... I,..X ~ c. 
S:IEXX 
<'·• F~ "' ·~· .L ~ .. • D 

1906 
1 2 1 

195 3 
152 
598 
509 
~64 

1 925 
1 1 5 l 
11 0 ::.: 
l1=s2 
1 1 0 L ; .• .... 
11~3 
109!5 

680 
804 

.1 ~ 99 
:!. 178 

57 0 
703 
~67 

1 208 
~o .... .;, c. 

1095 
6 0~ "'-
948 

1726 
897 

1 0 1 (l 
1 0 1 1 
1 8'35 

88 
1 0 1 
46 8 
476 
32i.J 

1474 
679 

2 064 
462 

1 86 4 
127 
142 

17':?8 
18~2 

140 
1847 
18 4 8 
184$ 

1 1 9 
228 
4 99 
6 10 

1 ;"68 
1 1 6 

1757 
1770 
'l "' O "' . ..J ~ 

1~5 6 
1534 
1547 
l5Ed 
678 
221 

1247 
1255 
1 "'"" ..... c. ... , .:,. 
1 814 
2 039 
20 30 
2027 

~. ,.., 4 c. .;:. 
30 3 
245 
27 4 
2 46 
30 6 
30 9 .... , .... 
-=> ~ C::: 

315 
61 6 
....... 0 ...,_, 

1437 .,..... __ 
c. ..:· .J 

1 817 
1818 
1 829 
19 0 1 
1820 

1 2 ( .. 

19~4 

198 8 
504 

110 9 

1106 

1096 
686 
838 

1 s 0 1 
1 1 8 1 

66 

1977 
~69 

1 2 1 3 
• &:'o9r 4 ...J C• 

11 0 5 
6 8 7 

1733 

107~ 

1 8 97 
S2 
88 

1 0 1 
47 0 

4 7 1 
1!53~ 
723 

1 3 8 
18~3 
1799 
1 000:4 .., ~· 
186~ 
1867 
1868 
1869 

11 s 
1772 
1548 

750 

12 4 9 
1258 
1 272 
l861 

267 

30 7 
310 

14 39 

1975 

605 

597 

689 
9 47 

1603 
17 9 5 

19S1 
:571 

1308 
16 00 
1 1 03 

690 

1 098 

1898 
82 
95 

1 0 1 

743 

4 6 7 

160 

18 7 0 

. l 20 

1 773 
1::592 

945 

1 260 
1 -:.• o" o 

\.. ·-· 
2 0 09 

290 

377 
391 
398 
407 

1~9 

IIJIUTIL 

1980 

604 

69 2 
1:509 
161 2 

~74 
1407 
1602 

693 

1118 

1902 
82 
95 

926 

937 

1~~6 .. 

603 

122 

1776 

1~11 

1289 
1292 
202 2 

3 79 
3 9 3 
40 C • 
409 
. . . . 

1 80'9 

. . . . . . . . . -

' 
1983 

706 
1~13 

1420 
1604 

7 26 

1904 
8~ 
9~ 

1210 

2012 

1858 
• • 

17~5 

1528 

12 93 
14 4 2 
2032 

198~ 

709 
1~15 

1480 

742 

as 
9S 

1223 

20~0 

. ·-

1758 

.. 

1450 
2033 

395 1~43 . 

416 1198 

--· 

1 a 11 ·. 

PROGRAM PAGE 

1 9 89 

71 0 
1~ 17 

1~42 

74 5 

85 
96 

1401 
' . . . -• • .. 
1 
~ 
't 

1761 

1583 

20:S1 

756 
1=s2~ 

170 9 . 

927 

85 
101 

1414 

1781 

1555 

• 

48 

776 
1~~~ 

940 

ss 
10 1 

1448 

1560 

-

• 
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E.2 VORTEX LISTING 

'!0'.,., 
.... .__ ..... -· 

1803 
1813 
1-='"'=>4 
.. ·-· oJ 

1835 
1836 
1823 
1 0 o""lo ~ .... ._. 7 .._. 

1915 

1 ·:· 0 9 
.a. ·-· ·-· 

1917 
' "" "" j...:.,C, 

1 ':,'1 C' 
'- ... '-1 

• .• 0 • 
J. "'+ OJ J. 
1 c • n 
i _, .i. C• 

1C:::?7 " ..... ..._ (' 

• r.:' •• .. 

J. ·-~ ' -+ "'t 
• ~~ .... 1:::' .1 \.:• ._, .._1 

1 €. 1 4 
1 ~. ~ 
.L ,. .l .,:. 

.. ....,. "" 4 
! •. :::. J. 

·~~9 . ~ ~ 
~ .... "' 
.j ·=- ll 
~~E 
.;:, .:, t 

.1 4 0 . , i 
oi 4 .., 

..... J, t ' 

..... .. .., 

..!:• .l , 

1 ·.-.·.·1-_, ::: . ..... .... .., 
.1 c_ C• •' 

1 2 8 1 
4 •• ~ . ... ~ 
J. ,.:. "'t ,. 

• ·• r. "" 
.,;, ..,. ·-· 0 
1 1 58 
1 4 2 1 

122 
1 "0 ..... 
llS 

63 
1924 
·~ne J. ;::- IJ ' 

1933 
2049 

' "" n 1 ·::· ,_, 

163 

17D4 
1 7 42 
174 .:! 
- • • 1 

0 
G 

' ~ "" 1 :7 c 
1 1 4 8 

195 
1 7R~ . -· ..... 
1 ?0~ .. -.... 

ro ·-n 
v 
0 

0 
0 

............. 

.l .L c. ,;• 
1 1 .., ""':' 
~ -· ,. 
1 c: .r n 
J. .J C• :::' 
. .,.~o 1 _, ( 

1 1 4 6 
1 0 3 1 

j 1 1 5 
-cc-: ro• 
! .J ::· J. 

6 (: 

e~ ··' ::' 
A ·• ..... 

... ~ • .r 
-..• C• .,. .... 
.... -=· 
.,. ' 
·~! .1 

·' Q ..... -· 

~Tr• r:: ....,. ... '- .... 
S:IIN 
~ ! T f'>l 1 
,... .6. • I I ... 

S I Iti2 
SIIN3 
SI ItHl 
S:IINB 
S I I tO( 
S: I L 0 
SIOU1 
$IDUA 
<:-TO''B ._,. .... ·-· 
~~lOUT 

S:IOLI)< 
S.lRMD 
S:KP1 
~·"''"'"" ..:-.r ... rJ.u 
,.. I' p • "" ..::. ... J. c: 
<:·I'P'"" -..JI> ... ... ....., 

<(""> .... ,... • o4 

..::. r-..rJ.'+ 
~·•··~ •c ..!-hr' .l.O 

~- ~. .... ~17 
,_;. . ... I J. • 

('"· ..... ,... . "" 
~~.r.1.o 

<"'· ' ' n " ,... .::. ,, •. J. 7 

-::" t." p? ...:· (... '-
.. -..... ,... . ...... " 
.::. " r .::. '-' 
<'• K.. n '"") 1 
~ rc..a. 

$KP22 
.-..... ,.., .,.., "' 
~· " r· c. ..;. 
r- , ...... r"o .-, ... 
~ r ... r c. "t 
, . K o ·:· o::; ..,.:.,,._...., 
<"· I·· ,.... .-. c. 
""' ... r .::.. v 
-r• t / r"l.-, 

~- "· r .;, 
SKP4 
(' 1/ 1"\ c::· 
..;...,... r ... • 
... 1/ "" ·"' ..:> ... .- r:_'t 
............ -· 
~.r--.,t",• .. 

"'"P'"' ~ r... •:• 
S r1 B I 
S:f1LO 
$MPI 
-::· 0 
~· 

SOELIJ 
$OLD 
S:OLOCH 
SPAC 
STORE 

SYST 
TEMP 
H1AD 
Tr1 AD:< 
~·r!·"D'·· I I i H I 

TPFRM 
TPNOS 
'T r'o ·~ ,.
,,- .;. .. 1 

Tr-o,'" CE 
I f'":. 1'1 -· 

T R r•l ,... ' ·1' T ., , t_. I 1 

':./ 
'·/SDSTB 
VSLUTl 
••e ! rr<;
y..,Y1 ..... ...:· 

· ·-· ·.-·C""E 
\' .;. "'" '- .;;. 
VSLJC:SF 

V$1.-JCSI 
"·-'JC"'O 'I :::.· ... w 

"OR""E'··· \' I ,·\ 

• ' • n .... .L ... 

tJ 5 (I 
''""•t "" I:• rt 

tHN2 
WC:S:F'AG 
WCS:R20 
I~ DC T 
IWRD 

1 •~·-•!r-·.I ..;;.H ·,: ~ .... .-.~. 
l -.j ""' .... . ,::. 
'·' ..... 

' ·'A { ·, 

......... Y't 
t\ i-1 .0 

~<A F .... ,.., 
.-·., C• .. ,. , .. 
..... '-· 
' ·' F "' 

136 

1796 
1805 
1800 
1801 
1802 
1 0 ·=- .-, "-' ..... c: 
·t ooq 
. ·-·~--
1890 
18"31 

244 
610 

121)(1 
1 0•=>·:> 
,1..' 71-

1 1 7 
120 3 
1 A 7 r> 
~ • ·=· 

1507 
1520 .. ..... ""' 
"' -..} .... a,; 
•ti"A 
.1 ..J ~ '"t 

1E.C7 
• -,. n -:o .L t" v , . 

'""1"" .l ( ·-' 

121? 
..... -, ·1 
,~ .. 
..... ,... ..... 
..:.oc. 
404 
412 
.-, ...,. -~ 
c:. •' .;. 

130 E. 

~ .,...., c ... 
J. c. -=· ~ 
1 

..... ...,..., 
c. •" ,. 

·~·4·' .L .;, .... 

1405 
987 

1418 
149 
, 4'"' . ~· 

1 ..... ~ .j ,.· 

1898 
, c, 9 ........... 
1 90 3 
1930 

749 
~'="":" 
C• t,_• ·-• 

lE ~"' I "t ._.1 

c-o-
.__; '...J b 

1314 
1232 
1712 
1 .... -{ c.·=· ..... 4 ..... c. .:;. 
2081 
~ ....... ~-c. 1.,1 ,·· c:. 

............... 
·~· .::. c. 

1 0 ..... -
- • ..,j b 

-::'"'C:: ,· (, ._. 
• ...,. -:o ... 
.L { •" ~ 

17C'::• 
.L ;' V t.. • 

384 
1002 
lOCl .. ... -.
.L~c.._-.. 

999 
1000 

.. - 1 .-"· c. J. c~ 
1 40 4 
... C' .c c:' 
.L . .J ._t ·-·' 
" .. .. -.. 
• 1. J. .l ... 

1 1 24 

1200 
lu'1 "::1? .... ·-
10'31 

., " -_, u t· 
58 1 
.,...., C" A 
::0 .,_1 "1' ""l'_,... 
i c::. 1..1 

1 0 .. , 7 
·-' . 

~ .- ... . 
./ r •. .. . 
r.. ... .-, 
·=· b C' ..... ..... . 
-=· ·.:· ... 

1806 

1 80 7 
1824 
1825 
182€. 

1 9 1 0 
1 9 1 1 

245 
612 

1562 
1912 

1900 
1905 

87 4 
70 7 

..... ~ 1 
J. 0 ·-· 
1759 
'""1~ i .;:, r 
1 """'4 co 
1 7 18 
1732 

?":'Q 
• ~-l - · 

2 0 .,. "'!' ' .. 
1231 
1048 

414 
·~ ·"7 L U .., .·· 

1!"'1"':14 .... ~ 
• A,-. ..... 
J. '"t ·=~ ..j 

1128 
1 t: I ..... 

C• • . .j 

""' -:o ..... ..;.. i .:> 

1 2 E. 1 
1 4 ;) 9 
1 C!" ..-. -~ 

1 ·-' :' .:,. 

1 C' .,. b' 
~· 0:• 

1 0 .,. ..... 
._ • . j 

718 
4 ~- .......... 

.L .... -=· 0 
~ ....... 
C• C• ...J 

1049 
4 &:" .... ("\ 
J. ·.J 7 C• 

•n·-·""' 
.L .. ·=· 0 
2024 

423 

24€. 
614 

15 66 

1934 

879 
7 "" ~ .j ,·· 

16~6 
1803 

1326 
1720 
1734 

916 

1 ........ ·~ .;: ·-· ... 
1 0 6 0 

·::> q 0 
;;> - v 

1 220 
1043 
l "'•f' ._} '-t ,J 

1 l 4 0 

':• "c 1 ..., . 
1263 
1417 
•rr.; 
J.OVC• 

104 2 

719 
1 r 6 ,., 

0 ·=· ............ 
:> .J c: 

1061 
1 E· 1 5 
1 ;'"':- q .... ·=- ... 
2025 

MI UT IL 

1797 

267 
616 

1739 

936 
917 

1661 
1850 

172 3 
1729 . ~ .......... 
J.t'~ l 

1'37 8 

1283 
1072 

1228 
105 5 
• ~ 1 .i. ,. Co 

1316 

.• , .. . -. 
.... v . .:.• 

1274 
142? 
• ..., r • . ~ 
J. ,. IJ '=' 

105 4 

725 
167 9 
't .~ A -l' 

J. C:.• ... t 

1073 

1090 
202 8 

1827 

20~2 
1~10 

1959 

1740 

1739 

1324 
112 3 

1 2 6 E. 
1067 

1
.,....,, 
._1 c. 0 

4 1 1 
1276 
1477 

1066 

-41 ( .. 

1 
, .,. ..... 
O·J .;. 

1 1 4 4 

1 8 1 2 

422 
642 

1893 

1~22 

2078 

1372 
112 9 

1713 

•:t '"' .-. 7~.:. 

1 •"'\t\C' .;, u _, 

1482 

1080 

884 

1 •::o "" 6 .. c. 

PROGRAM PAGE 

449 
69~ 

1907 

1~37 

1376 
1 t 3 1 

1 ........ -..:· 't C• 

1 ~ .... -c..-=. t· 

r. ,-, ·" 
::'O"t 

1 3 1 1 
15 06 

"': :"'; 0 ·:-
L '·' '-' ..._ 

1 Q-·7' 
' c' 

476 
698 

1 90 9 

1~97 

1137 

1313 

98E. 
1341 
1519 

/r 

939 

1928 

49 

60 7 ....... .,. 
I C. t 

1913 

1609 

1142 

14 1 0 

1202 
.. .-, ... .-. 
1 .j '1' .j 

1 ~ ., q 
~ ·-· ... 

<=1""1 ' .J 

1681 

1931 

._. ..... -........ .,_ ...... ....... .. --.. ----·- .. .. ·- ' ··~· ........ ..... - ........ ... ... ~- .~ ............ - . . . . ... . .. ' . . ~ ...... ~--.. ~· ... ........ . 
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E. 2 YCRTEX LI STIHG 

39 
4 2 
4::1 
4 7 · . 
46 
43 
:5 0 
37 
'=' c"' ..., ' 
~ 3 
4 8 
4 1 
40 
57 
3 :5 
5 4 
~2 
:56 
:;:; 

xr s 
XG 
XI MC 
XLA 
XLB 
XM 
XMD 
X MS 
XMT 
"O't' fo· ~ 

XR 
xs 
XT 
XTC 
XTS 
XV 
Xl.l 
XX 
X'r' 

. . 

• 

' 

7743 
... ...., .. 
I :> ~ 

80 7 
8 15 
s 1 1 
7 9:l 
827 
767 
771 
842 
819 
787 
783 
8:l8 
7:5'3 
S46 
83:5 
8:5 4 
8~0 

• 

• 

I 

... t 

' 

. .. . 

• .. 

, 

. . 
- • • 0 •• • 

r.· • ,. 
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E.2 YORTtX LISTIHG . . Y$J Cft PROGRAM P~GE 1 LI STI HG PAGE < .609) 

·-

• • • 

000001 ~ 

000000 A 
0 0.0 0 0 1 A 
000002 A 
000003 A 
000004 A 
0 0 000:5 A 
000006 A 
0 0 00 0 7 A 
00 00 1 0 A 
000011 A 
00 00 12 A 
00 00 1 3 A 
00 0014 A 
QOOOl::S A. 
000 016 A 
000017 ~ 
00 0020 A 
0 00021 A 
00002 2 A 
00002 3 A 
OOQ. 024 A 
0000 2 ~ A 
00002€. A 
0000 27 A 
000 030 A 

. . . 
000017 A 
0000 16 A 
000015 A 
0000 14 A 
OQOO.t3 A 
000012 A 
0 00011 A 
000 01. 0 A 
00000 7 A 
ooooo e. A 
0 0 0 00:0 A 
000004 A 
00000 3 A 
0 0 00 02 A 
0000 0 1 A 
000000 A 

000050 
000050 
000054 
0 00055 A 

" N 

A 
A 

• • 

1 VORTEX SET 1 PUT LAST FOR 
~ l!!THI'S IS A ·· f'DPYRlGHTED .. PRDGRAM. COPYRIGHT 
3 !!( 

4 
:5 !II 
6 ~ 

7 ll 

't'.Ii.M. I'H! •· 92L0705-017D 

VORTEX 
1972 BY VARIAN DA TA 

V2 
MACHIN'./2 

RELEA SED 03/0 1 /7 4 

s liE 
9 !II V$JCP 

TITLE V$.JCP 
1 0 liE 
1 1 
12 ~·~·············*··············*··~·····~ .. *······················*•••*~ •••• TIDB SETUP~ ' * **~ 1 3 . 
14 

. 1 :5 . .. . ( 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 
28 
29 
30 
31 
32 
3 3 
3 4 
35 
?"' _.o 

3·7 
38 
3 9 
40 
41 
42 
'4 3 
44 
45 
4 6 
4 7 
49 
~1 
'52 
53 
55 
5 6 

. :5 7 
~3 
60 
6 1 
63 
64 
65 
E.? 
68 
59 
7'0 
7 1 
?':' 
I '-

7 3 
74 
7'5 
77 
,.., ~ 
C• U 

81 ,.., ~ 
~=~c. 

M 

!II···········································~···········*· · ····~·····~* TBTRD EQU 0 TA SK THREAD 
TBST EQU 1 TA SK S TATU S 
T3PL EQ U 2 S TATUS CONT. <BIT S 15 -6> ,PRI ORITY LEVEL(5 - 0 
TB EV NT EQU 3 IN TERRUPT EVENT 
TBRSA EQU 4 A REENTRANT 
TBRS B EQU ~ B REENTRANT 
TB RSX EQ U 6 X REENTRANT 
TBRSP EQU 7 OF / P REEN TRANT 
T B R S T S E Q U S T E M P • S T G • R E E NT R A ~lT 
TB ENTY EQ U 3 TA SK ENTR Y LOC ATION 

Al'iD 
AND 
AND 
AND 
AND 

SUSPEND 
SUSF'EtlD 
SUSPEND 
SU S PEND 
SUSPEND 

ST ACK 
".,.A.~K .;> I ~ 

STACK 
ST ACK 
ST ACK 

TBTMS EQ U 10 TI ME COUNTER CLO CK RE S OL l!TI ON I N 5MS INC 
TBTMIN EQU 11 TI ME COUNTER CLOCK MIN UTE INCREMENTS 
TBISA EQU 1 2 A INTE ~RUPT STA CK . . 
TBISB EQU 1 3 B INTER RUPT ~T~CK 
TBISX EQU 14 X INTER RUPT STACK 
TBISP EQU 15 Or / P INTE RRUPT STACK 
TBISRS EQU 16 RtENT . STA CK INTER RUPT STACK 
TBIO EQU 17 BLK ALLOC<15-10)oi /O THR (9-5) d / O AC:T <4-0) 
7 EKN 1 EQU 18 TA SK NAME 
TBKN2 EQU 19 TA SK NAME 
TBKN3 EQU 20 T~ S K NAME 
TETLC EQU 21 1 ST LDC. OF TASK ALLO CAT ABLE 
TBCPTH EQ U 22 BA CKGROUND TASK QUEUE 
TBATSK EQU 2 3 TIDB LOC . Of ACTIVATING TA SK 
TE RS E EQU 2 4 TA SK ERROR CODE 

EJE C 
-~liF.-·liF.··········~·············· .. ·······*~liF.-liF.liF.···~···liF.•• :-.~·~~· w.· .. ~ ~· ···~ • 

TBS15 
TB S 14 
TBS 13 
TBS1 2 
TB S: J1 ~ 
T ... " "O 
~ - · T ES9 

TBS $ 
TBS7 
TBS6 
TB S: :S. 
Tf.S4 
T "' ·- ., n ~ . ...J 

TASK ST~TUS DE SCRIPTION ( BIT SET lJOI':D 1 ) 

EQU 
ERU 
EQU 
EQU 
::QU 
EQ U 
E QU 
EQU 
EQU 
EQU 
c- n11 a- ~\( >..,) 

EQU 
EQU 
EQU 
EQU 
EG'U 
EJEC 

1 5 
14 . -1 ..:· 

1 2 
1 1 
1 0 
9 
8 
7 
6 
"' _, 
4 

1 
0 

lN TERRU PT SUSP END 
TA SK SUS PENfi 
TA SK ABORT 
'TA SK EX IT 
TIDE CORE RES IDE NT 
CORE R E S ID~ NT TA SK 
F'DREGROUtlD TA S K 
TASK PROTE CTED 
TA SK SC HED ULED BY TIME DEL AY 
TI ME DELAY AC TI VE 
TA SK WAITI NG TO BE LOADED 
TA SK ERROR 
TA SK INTERRUP T EXP ECTE D 
OVERLAY TA SK 
UPON TERMIN ATI ON ACT IVATE TAS~ 
TA SK SEARCH-ALLOCArED -L OADED 

SC!-!ED 

"'"''"" ::'r. ;oil: ,.; 

TASK 

~~~~···-~~-···•w.••·············~~···~~·········~·····--·· ~~ *··········~· .. 
~~~ 

• 

"' . ~ 

TRS K ST ATUS DESCRIPTION 

BIT 
BIT 
EIT 
BIT 

1 5 
14 
13 
12 

- TASK OPENED 
UtlUSED 
OVERLAY LO AD 

' ... • T 
' L ! WORD ~' .... ·' 

83 )t: 

TASK ~AITI NG FO R BAC KGROUND TASK I/0 TO COMPL£TE 
TA SK LOCK ED- CUT UN TIL BG I/0 C8M PLETE DR BIT t: 
tS SET <ALL OCA TAB LE SPA CE AV AILABL E) 

1"11 c .-c -=· •-' ..... 
,..., , ·.·.l 
0 0 ..... 

87 liF. 
ss liF. 
.... " 
0:1 

90 

BIT 

F IT ,... . ... 
r:.• • I 

1 1 

1 0 
9 

... .... 
IU 

DEFINES THAT AL LD CAlAE LE S PA CE I S AVA ! ~A BL E • rRY 
ALL OCATING T~ SK AG AI N. OVERRI DES BIT ! 2 sr ; ~R 
BIT 5 IN STA TUS WORD . 
BACKG ROUND TA SK BEING WR I TT EN utl CH~~ K PO iriT FiL E . 
TASK 1-JAIT I NG FOR A TI DB TO COME AVAILABLE FOR 
SC HED ULING . 

6 'I •1 '' ~ .- D • .. l lVo.> t. 

94 
·~ 5 

'36 

•••••- -- -•••• - ••••••••••••-••-~----~ ·· ~~·-~ ··· ·•-•••w•~~ · w·· ••-••• -••••-~ • ,... ~ ,.;: :.. . ,...; Jl: .... .-.; - ,... ..... :...... ~ ""' ,... ;'lilt :.; ...... ;'1111; ... ;,.; ;'IIIIi ::...: ,... ;'OK ;or. ~ ""' ~ • ..-: ;y; ;v. ;or. • • .. • • • ..... ;"'I!; •• ~ )Ill; Ill"< '!'fl ......... ;T; :r • ... .• ~ ~. ~ ... ,...; "'Ill: ~ :.. ....-; .. :.: - ;Y. 

97 

1 0 1 

103 
104 
105 

• 
JOB PRO CES S OR LO W CORE EQUATES 

~ 

~ ;;: ~ ~ ~ ~ '"' "" .. . '"' "" "' "' "" "" "" "" • "" "' "" "' "" "" "' "" "" "' "" "" "" "" ... "' ... "" ,.., "' "" ••. ,.., ·~ ..., "' ... "' "' - "" "" ;;: "' ,., . ., • ..., "' - • .., .. .. "" '4i ... .. "' . .. "' "' "' .. . ;J!"; ' • :'!": :'II: ~ ;.-;. .,.... ,'!\ .. ,...; .T. ~ - ,..; ... ~ ,... ;.:: ,..; w. w. Jilt ;.:: w. ;-.;: .... Jill'; ;Y. .-~ ... ,...; ~ ;?';. ~ :.; .... :r . ...... ~ :.!; _,...; l'l( ~ ,.. ;,.; ..,; "- J<F, • • ~ ~ • • ,. ,.. }lit ;.,. • • ~ 11'. ~ •• !*. •• . .• :v :tt. }II'; .~ "" ~ 

I I'"• I p 
L... "-' ._, 

,, ,.. I" A"1 ., ~ .• r1 ,. 

'v' $LC NT 
'v' $ ~' C F G -... ... •.. 

r- - I I 
e_. \.'>! IJ 

E Gl U 
,... l" • ' c. :-: ,_, 

,, "' 0 \.1 •J . 

LC.JP 
LC.J P ·H 
LC .J F'-t-5 

JCP NAME 
L I ~IE COUNT 
.JCP FLAGS 
BIT 2-0 
BI T 3 

---·-
LOAD 
DUM P 

Ali D GO FLAf:;::; 
F l ... ,., .-; • - ' I I I h' F' 

I.J L - J. •. ! ! ' fl ="'" ~ ! 1 u D., •• ,.., 
•- PI !-

' . . .... .. __ .__, _ ... _ . .._ _ _,_~·-··-- . . .. ' -4 ·- ... ,.__ . ... . . ~... . -

03 
03 
03 
0.3 
(13 ..... . u . ..:-
03 

0 ~: 
0 ~ .. . ;. 
0 ':• -· 0 ··:: 
(I ·: · - ·-· 
l~ ·':· 

' ~· 

00001 
00002 
00003 
00004 
0 00 05 
00006 
Or· n··,.., 

v .. ·- t 
00008 
00009 
000 1 0 
0 0 0 1 1 
(I ll il 1 ·::. . . .... 
r • 0 1 ..., •J IJ .;, 
00014 

(1 :?, 0001':1 
Q3 00020 
03 000 2 1 
r, .; ....... , 1-, ~ .-. 
IJ ~ IJ : .. : } C. L... 

03 00023 
03 0:1024 
r. J<O, , - , 0 1-, .- , c.· 
lj .,:. lJ . J c. ·-· 
03 00026 
03 0002 7 
1:·, :: : r. fl r. ""\ ,-., 
- -- 0) • ll .:._ ·=· 
03 COG2') 
rl ':• 0 (• ,~, ~· :·J 
\o ...... .. J...., ••• 

'' .-. fl "• .~, .."'\ 1 u .;. l. v '·' ..;. 
,., .... ') (' .. , -· ..... 
1).:0 j •• .. ...:.•c. 
ro "=' 0 (I ro ·:- ·:· ._. .... • o.J ·J •J 

03 0~;(134 

03 00035 
0:3 0(1(1 :~:6 
1•• -- · 0 r~ r, -:· "':' .J ..:• '•' I,.• ...,., t 

,.: ·:· 0 " r: ..... .... 
·-· •J '·' J .,:, ·::· 

I·, "=' u· c· ') ·:· q ..J .... 0 • ... .... 

o"l , .. , l ... { , o'"j i !. 1'"1 
• .. i .,;. •) .... l '"T • .. 

o :;: a o o ,1 t 
.... -:· t, ,.. u· ~ ·=· 
' ·' - · •J ·' ·r '-
r . ,.., t• ,., 1•• ·" ·-:• 
\.i -.:· 'J ._1 - · ' 1· · •. • 
,·, -~ ro l.' 1-, •"' 11 
U ·=· IJ I J '- ""t 

0~: 01Ht45 
(: -:· .•, ..... r. ..,. .. 
·,.• ·-• I) IJ 1_1 ...... ':• 

c.:: 0(:04? 
OJ oeo49 
o:::: 00051 
03 00052 
o:.:: 0005 :3 
,·! -:· !'": I"! !"'!: C:: e 
·-· ·- · v '-~ tJ -~ ' · . 

!'!'" 1"!()~1::' ' 
'.I ·- · 'J' .... i..t - · .:;, 
03 00057 
0 ·.:: (; I) 0 5 ·:;t 
' · " ' I 'I 0 ,. 1'1 ·.1;: ·~\. 0 .. 

-~-. .-. .-; ... , r: c. ... 
IJ .; o 1,.. •• .. • CJ ~ 

t""i •:o to to 1'"• .L ~ 
. .._ • I•,.•JO • ..... 
r. •:• •'! t'! :'": .• - 7 
·-· · - · 1 •• ·- · ·- · t:• ,-

t'!·:· nno<=.q ... ...• . .... - ... 
('o : • 1"• f t f'"l 7 ~-, 
·-· ·- ' '·' .... ·- ; •.I 
I ' .•, 
• .,.1 .;o 

'" . ., .... . ... -
. ·. .... • .. · ;. 

··: ':• ·-· ·-· ,, ... 
•.1 =· 
l 
.. , -~ -· ... . ·. ._ . .;. ,, ... ._, -.. 
.- -·:· 
. , 1 - · 

•1 .- . :_, ;. 
- .-. 
" ·-· . -I! .o -.... ._' 
t• ·:· ·-· ...... ... .-. 
'·' .;· r· -. - -· ,... ·:· - --· .... ..... ,_. -:• 
... -: -·-
. ·. ·-=· 
·~· ·-
.-. ·:
·' ·-' . . . . 
'-· .; . 

' . -· '·' ._;. 

)· ·:· 
·. . -· 
_.., ·-:· ._. · .. · 
A .~ 

i_i ; : 
..... ... 
'··· .;. 

;-, ... .... .., ... . 
t; o; ;.; i ... -. 
r , t"' '"' .. ..,. -~ 
IJ t. : '· ' ,•' "'t 
n ,-: ..-, 7 c:: 
.. V OJ 0 .J 

1-, t t .-, '"? 7 _ . . _ .. _, ,.,. 
f t .... .-. ..., .-. 
• ·· ' f.J , :: 
n r• t • 0 1", 
'J ... • .. • ...... 

.-J r, :-~ .,; • 
• ·-· ·-· 'J : 

I ...... , .. , .-. ~ 
-· ._, •.I •:'•,;: 
;"· u·· r; .:;. ·") 
'J ' • ~..~ ...... 

.-. .-. .-. .-.. -
I; IJ .J t;• C'· 
,·, ,·, t'"• C• -_, 
"""' •v .· ,., .· ..... -~"• ...... ·-· ._; '·· ·:· ·:.· 
,., ,., ,., r. ,-. 
·-· •

1 
'-' 0 7 

•• --~ ' • .::; u· ... . ...... .. 
'· (•; . .-. .... 
·-· .; ·-· ._, c 

.·. .·. .·. . .... ::-._. :_. ·-· =" ...... 

- - . - -:_: i} :: 'j :::: 
r- .-. " .... • •• 
I ' !... .l I. : 1,1 

.-. ,·, ~ ,· .. -. 
·.• •.· .L. •.: ·:: 
••• f"'' "! •"\ ·-; 
I : I : ' I 1 ' o . . ... .. -
(; ( J 1 0 --~ ,., ... , . ,·.c 
•_; '· - ,_, ·~' 



. . 
. · ~ ... ~r. : . . 

. .. . . . ' 

E.2 YDR TEX LISTIHG Y~JCP PROGRAM PAGE 2 LISTiriG . PAGE < 610 ) 

' 000056 A 
0 00(170 A 
000074 A 
00007:5 A 
000046 A 

0000 47 . A 

000300 A 
000300 A 
000301 A 
000302 A 
000303 A 
000304 A 
000305 A 
0 00306 A 
000307 A 
00 03 10 A 
0 003 11 A 
000312 A 
000313 A 
0003 14 A 
0003l::i A 
0 0 0 3 1 6 A 
0003 17 A 
OOQ320 A 
000330 A 
000334 A 

000341 A 
0 0 03 42 A 
000343 A 
000344 A 
09 03 45 A 
00 03 4€. ... 
0003 47 A 
000350 A 
0003 51 A 
000:3 52 A 
0 003 53 A 
0 ··· (, ~. 5 • A u .., .,:. '"t 

00035 5 A 
000;356 A 

000360 A 
0003 61 A 
000362 A 
000363 ~ 

00 0 375 A 
0 003 76 A 
00 ........ .. ..,. " 

1.1 ~ ( t r;.1 

0 00 40 J A 
0004 01 A 
000 40 2 A 
00 0 403 A 

0004 10 (.l 
0004 ~ 1 A 

00 04 13 A 

000 414 A 
Of::)4 1 5 A 
~ ,... ~. ... ~ ,~.. ..... 
1.' •, '.1 .. ,. J. C• H 

0 , .. . -. .. ~, .-. A 
(,' t.l ~ :. .. v 

f1r · ·· "'"''1 A • ..• -* ...,. r. '-

106 liE 

107 ll! 
108 ll! 

1 10 V$EIC1 EQU 
1 11 VSD ATE EQU 
112 VSPLCT EQU 
1 13 V$BGLB EQU 
1 1 4 'v' $ C R D M E Q U 
115 ll! 
ll 6 ll! 
11 7 V~JCTM EQU 

EJEC 

' 

LCJP+6 
LCJP+1 6 
LCJP+20 
LCJP+21 
LCJ P-2 

LCJP-1 

., 
BIT 4 = DUMP FLAG IF LOAD AND GO 
BIT 9-~ = UNUSED 
!IT 1~- 1 0 = BG EXTRA CORE BLOCK S 
BIC INTERRUPT ADDR~ SS T~BLE (10 
JCP DATE RECORD 
PERMINATE L I NE COUNT 

TO ALLOC 
WORDS:> 

0~ 
03 
03 
03 
03 
0 '3 
03 JCP LIB KEY AND LU NO . <BA CK GROUN D ~JB> 

CARD KEYPUNCH TYPE. 0=026 o 1-= 0 29 D. 10 3 
BIT 0 = SYSTEM NOMitiAL KEYPUNCH MOD E . 
BIT 9 = CURREN T JOB KEY PUN CH MODE. 
TEMP. S TORA GE tOR / MEM BLO CK 

03 
. 0 3 

li!M············•••*-•••···········~·················~· .. ···•·········•···· 
118 
119 
1 20 • 
121 ··~· 
1 22 ll! 

LOW CORE DESCRIPTION 

D. 1 0 3 
03 
03 
03 
03 
0 3 
03 
03 1 23 ································~····················•** ~ ·······~··•w.•• 1 2 5 

126 
1 27 
128 
129 
130 
131 
1 32 
1 3 3 
1 3 4 
1 3 5 
136 
137 
138 
139 
1 40 
141 
1 42 
14 3 
144 
1.4 5 
146 
1.4 7 
148 
1 ... ~ 

'1' ~ 

1~0 
1 :5 1 
152 
153 
1 54 
155 
156 
1 57 
1 ~.8 
1,9 
1 ~0 
lb 1 
152 
16 3 
164 

LC EQU 
VSCT L EQU 
VSC PL EQU 
VSCR S EPU 
VST B EQU 
V$U T B EQU 
VSPTVB EQU 
V$FLRS EQU 
V$-LRSK EOU 
\I$CKPT EQU 
VSO PCL EQU 
V$LSAL EQU 
'v'SLER EQU 
V$TJ CP EQU 
'v'$:STE EQU 
VSLUP E:QU 
VS LL UP EQU 
VS IM EQU 
VSr1FM EQU 
1/S CA M F.. t'J. U 
~ EQU 
VSCRDR EQU 
VST BGT E QU 
VST I'I ~ EGU 
'',.. .,..M •• E Q U 'I .;;:. I f!''l 

V$LUN T EQU 
V$0PCF EQU . · 
VSF'GLB EQU 
VSF'REE EQU· ·: 
VSCTMS E QU 
'v' S SCV E Q~J . . ~ 

VSCKB EQU 
'v'$CRM EQU 
'·/SDSTB E QU 
VSLIT n : u 
~ E QU 
VSCT AD EQ!J 
V$ SCT L EQU 
V$ NC TR EQ U 
V$PH1 N EQU 

1 65 ,.. 
11S 6 ll! 
167 
1 6~ 
169 
1 70 
1 71 
17'2 
1 73 
174 

~ 

V$SL F' G 
VS:E RFG 
"-- ' OP 'I :.:· ...J 

V:ZLUT l 
, , ..... , 'JT"' '.'::•LI C. 

..... ' U T3 ., _:;, '-
V$lMiti 

EQU 
": Q tl 
EQU 
EQU 
EQU 
EQU 
f.Q fJ 
~ "'J - .. .... .... ; ' 

EQU 
1 -.e "' 

~ ·-· . ..,.. 
176 ~ 

177 "' 
178 ~ 

l .,.q 
I ' 

180 
1 8 1 
1 ........ oc: 
18;3 
184 
1 85 
1 St. 
187 

VSIO A 
\ISC KIT 
'v $ J C B 
:« 

* 

188 ~ 
189 V$BVN 
1 90 'v'S EF"C 

. ,.... . ., 
J. =' --· 

EQU 
EQU 
f' • ("'\ I I 
C.. t~ !,..I 

Eb!U 
CQU 

EQU 

' 

0300 
LC 
LC+l 
LC+2 
LC+3 
LC+4 
LC+~ 
LC+6 
LC +7 
LC+S 
LC+9 
LC+l O 
LC+ll 
LC+12 
LC+1 3 
.. ~+ '4 
'- I,.- J. 

LC+l:i 
LC+16 
LC+24 
LC+28 
LC+32 
LC+33 
LC+3 4 
L C+3~ 
LC+36 
LC+37 

-LC+38 
' LC+39 
I..C-~40 
L c·+ 4 1 
LC+42 
: ·- ·· 4"' '- ._. .:i 

LC+44 
LC+45 
LC+46 
LC+47 
LC+4S 
LC+49 
LC+50 
LC+Sl 

LC+59 
LC+60 
LC+61 
LC+E-2 
LC+63 
LC+C 4 
., ~+E"' 
L. '- · • ..;J 

LC+ E. 6 
LC+67 
·~+'"' .... .., 00 
I ,... o .... 0 
L..WT 0.7 

LC + 70 
L.C+71 ._ c + 7 2 
L C.L73 
LC + 7 4 

LC+75 

. . 

' .. 

CU RR ENT TA SK TIDB LO CA TIO N 
CURRENT PRIO RI TY LE VEL 
CURRENT REEN TR ANT STAC K POI NTER 
POINTER TO HI GHE S T PRIO RI TY li DB 
POINTER TO UMUS~D TASK TIDB 
PO I NTER TO NEXT EN TRY IN REE NTRANT S TACK 
FI RS T LOC. OF REENT RA NT S TACK 
LA S T LDC. OF REENTRANT ST ACK + ! 
CHE CKPOINT FLAG l =Dtl, O=DF F 
LO C. OF TIDB FOR OP CO M TA SK 
LOC. Of TIDE FOR SYSTE M SAL TAS K 
LC C . OF T!DB FOR SYSTEM ERRO R TASK 
LOC. OF TIDE FOR JOB CONTRO L PROC ES SOR TAS 
L C C • 0 F C U R R E N T A C T I V E B A C I( G R C U N D T S K T I D I: 
LO C. OF 1ST UNPRO TECT ED ~O ~D 
LO C. OF LAST UNPRO TECTE D WO~D 
INTERRUPT MASK <8 WORDS) 
MEM ORY PRO TE CT MA SK <4 WO RD:) 
CORE ALLOCAT!ON MA SK C4 WCRDS) 
U-NU S ED 
CO RE RESIDE NT DIRECTORY LO CAT ION 
TO P OF' THREAD OF BG TSK WA ITIN G TD BE ALLO 
TIM~ OF DA Y IN 5 MIL LISECOND INCRE MENTS 
TI ME OF DAY IN MIN UTE IN CREM ENTS 
ADDR. OF LOGICAL UNIT NAME TABLE 
CP COM LOCKOUT f'LA G 
KEY AND LU NO. FOR FOREGRO UND LIB 
F R E E R U N N I !'i G C 0 U N T E R I N C R • Itf tH C R 0 S E C 0 r-t D S 
CLOCK RE S OLUTION IN 5 MILLI SECO ND I NCR . 
CL ~CK SELECTED COUNT VALUE <1 TO 4 09 5) 
B A S I C C L 0 C K I tH E R R U P T R A T E I ; I 1·: I C R [! ~ E: C 0 N D S: 
CLO CK RE S OLUT ION I NC R. FO R 1 MI NUTE . 
BA SE ADDR. FOR DST BL OCK 
L A :; T L 0 C A T ! 0 tl 0 i-- B A C K G R D U ri :0 L t T E R A L T i'H L E 
i.JtiU$ED 
B9 SE ADDR. FOR CONTROLLER ADDR . TA BL E 
C8R RENT CONT ROLLER IN SCAN 
·No . OF CONTROL LE RS 
EXTfRNAL DE VI CE ADD RESS TABL.E FOR P I MS 

C8 WORD S DEFIHED IN PIM NO ORDER ) 
U Nll S: F. D 
UN US ED 
~AL TASK BUS Y FLA G 
tRR OR TASK BUS Y FLAG 
J CP DPERATtNG F'L AG 

i=B US'r' , 
• -'!> ''"'" J.- L&I..J ·~' • 

O=riL.JT BUSY 
.... - t .J ..., T 1:1' I I ~ ~-· t-.1 - • •.J S:•U -~1 

-~, T ,... . .., ..,. L u r·· ('\ D D R F n r.> j c p / ,.., p c n ~, .• ~ .,... I r: N ,., "' ' C' - . ' r:. , 1 H w .~ r u · . . ~..: r H .!:> .:._.. u , • ~. J:• L. ._ 
S TART LUN ADDR F OR UNAS S lGN~BL E 
S T ART LUN ADDR FO R D~C D M ASSIG NABL E 
3 27 67 - C 6 0 000/C5 ~V ~C l MS)) + ; 
UtiU S ED 
UN US Er! 
UNU S EJJ 
UNU S ED 
liD ,:iLGORIT HM 
CL~C~ IN T . IN PIM BEF'DRE LCCK QUT F L~IG, 
ALL S YSTE t1 BACKGRO UND PROGR AI1~ AND JCP USE 
TH IS SYSTEM BUFFER TO REA D riR ECTIVE S AND 
S OURCE RE CORDS I N. 
OPCOM WILL REA D OPE RA TOR KEV-I N RE QUES TS 
IN THIS BUFFER . IF JCP IS SE ·r NOT ACT IVE 
AND A 1 DIRECTIVE I S INPU TE n , OPCO M 
WILL MOVE TH E DI RECTI VE TO V1 JCB BEF'[IR E .,.. ,,... .. .-n··· ... G •. ~ .... ..> vn c.. u~ .&.l l ""• • .... r . 

'v'ORTD< NUCLEUS 
RES . AR E ~ .' BDTTO I~ ~F FG BL K CD MM . 
.... LK L-:.-!:~~ r ... ~r.j ·'"'"DP ~r: ·· o·'T EX ro ... ·E 
£) • • ·-· ' C) 1 ' ' . ... '•' ,. • -· .. ,., • 

1 90:::· 
19§ ~ 

196 ~--.:· MAS~ TA Bl t DEtCR IPTIO N ~~"' ~ :..: Jr. 

197 ~ 

198 ~•~••••:.: a •••••• • ~•~••••••~•••~•~ *~~ ·~~•~•~•••••~~~•••~~-~~ ~~ ••~~••~• ~• • . 
2~ 0 MT SE T 0.420 
20 1 ZER O E~U Mt ZERO t.!ORD 

03 
03 
03 
0 3 
fi? . " 
'J •"\ ' . .) 

03 
0 .., -· 03 
03 ,, "':• 
' .., 
n "" IJ ..;, 

03 
03 
03 
03 

0? 

0 ':• ... 
') •';) 
I •.0 

U
• ? .... 
•""' ..... .... ~' 

"'"' u..:o 
(l ? -· ..... .-, 
~J ,.J ,., .... 
l! -~ 
.... •') 
v ~· 
f• ' • . ~ 
n ? ... ~· 
( .. ·' . ~· 
0 :3 
'J .-. ( .;, 

') '.• 
~· 

;,) :::: 
0 ~ 
(!3 
,; ·:· 
v ~· 

0 ::: 
o' \ ~ 
IJ '•, 

0 .., 
·-· 03 

'· .... ;, ..;., 
" .... u .;. 
03 
~ ... , 
:J ,.:, - .... 'J ., .. 
... ·~ .... ..:• ,, ... 
"' ..:.· 

t · "';' 
t.l •..J . .... 
'J • . -· ,., ~. 

IMo .:J 
•"'' ol") ·-· _. ... 
v ;.. 
~. ~. u.;, 
03 
r, ,., 
'"" .;, 
03 
J ':• _, 
03 

. -u . .;.: 
•"'• ,. . 
'" ..:· 
•. -, 
~-· -.. -. ' ' •. -,., ':• 
.,., ·-· 

f• .-. .. .. .-. -. ._, -
03 
.-; ""·· .., .;. 

03 

. 
00106 
0(11(17 
00108 
0 0 1 1.0 
0 0 1 1 1 
0 0 1 l c 
0011 3 
0 0 1 1 4 
0 0 115 
00116 
0 0 1 1 7 
0 0 11 8 
0 0 1 1 9 
0 0 120 
c 0 121 
0012 2 
00 12 3 
0012 5 
0012 6 
00127 
0012 :3 
0012 9 
O fl1':•fi . " . ,., 0 .. ,., ~ 
IJ ~ .,:• J. 

c 0 1 :3 2 
n .. , .. ,-, .-, 
• \. l. .:.. -~ 

00134 
00135 
... -. . .... ,c 
IJ l.l .1 .;,; •-• 

n ,., 1 "" -:
- I) .,;; o' 

0 ,. 1'=''"' .j ...., .;, 

0 ;"'. ,. ~ .•. 
v .~.- . .;., ::t 

00 1 4 0 
0 0 1 4 1 
0 '''4':• .... ... L.. 

C0143 

00148 
00 14':1 
~~ 0 1 50 
nfl .. e• 
• • .l ..J L 

0 015 2 
t'\- .. c·-. 
ul! ~ .: .:. 

00 15t"> 

,, " 1 "' ,... !J f..l • ..J 1;:) 

Q 0 '59 

0 0 1 6 t 
nr: 1~ ·") 
V 'J.l.Ot.. 

(I il 1 ' .:_\ 
'-' "' ... b ·-· 
nn 1'' .· •.J i,; r;:., ,·. 

0 ' '1' "' i.• l:. ... I 

0 ,., .. ..- --;, 
!.1 ). C) ,.· 

., 0 • .:: .;: 
V J..V• .. • "' ... .. ·"' ,.., ·.} l..IJ.V=' 

0 .... ~ 7 n '·· - . . 
(" f ; 1 -:' 1 
'J"-'Ia •'' 

( ' .~, ... -~ .... 
_, \.· .i. , . c. 
.. n .. ...,. .... 
oJ I. .L ... .j 

·~(1 ·174 
.... - ..I. i 

0 'u i .,. · .. : . ' ' 
-~ .. -.,-
') II -. • '"-' • .., J. i '.J 

,., ·1 .. .-. .. 
-..• '..- t. .:.;,. I 

r' ., 1 , .. . .,. 
·' J_. ·::· . _ .. 

l 
.. t .-. ~ .- • • • , 
... l,t .t ·":.· ... ,..,.,4.-.. -. 
v '·' .\ r.· ·=· 
0 :) 1 :3 ·:j 
~, f1 " ·=· .. r. •• .L ./ .... 
'""' ,. .... ~- . 
t,:I IJ. ,.>J. 

,-, t· r· -:-- ·") . . _, .. ") . 
.... .... .. .-. . ·· . 
•• *.I .t -~ ,) 
r;·, • r . . ·· 
•• !,. •• ;-;· '"'t 

' I .... .: .· • .. -
1. \.• ~ :? -:> 
•"•(; "(" '• 
'.) ·- -- · 

0 '
.J ~ .... ·. - ' .. 
. t- ·- · ·-· 

• 



<":"': • -

E.2 VORTEX LJSTING 

... . ' . ' 

" . 

.. 

- .. .. 

0004?1 
000422 
000423 
000424 
000425 
000«;2 6 
0004Z7 
000430 
000431 
000 4 32 
Q00433 
000434 
000435 
00043 6 
000437 
0 0 ~• ,... AI n 

IJ ...... ..,. L' 

0 0 
,... .... ... . 

. .... ..... ..,. .1 

000442 
000443 
000444 
000445 
nn t'o~Atl" 
l' l) ,_, .... "t ~ 

000447 
000450 
000451 
0 ,.. .-1 .. "' .-. . u ,_ '"t '-' c. 
000453 
000454 "o ·· . .-.c:c-u 1..,.1 ...,. ..J .j 

00045€. 
60')457 
G00 4 6G 
Q00461 
000462 
0004E·3 
0 6 0 4 2'1 
OQ0422 
060464 
000423 
000465 
0 00 46 6 
000467 
OJ)0424 
000470 
000471 
" 0 0 ...... 0 ' ""t'CL 

OC0 4 64 
000467 
000472 .. 
Ot:J.047 3 
00047'4 
000475 
000463 
0 00476 
000477 

000040 
000000 
000060 
000020 

R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

·"· H 

A 
~ 
H 

A 
A 

,, 
H 

A 
A 
A 
1"1 

A 

A 
A 
A 
A 
H 

A 
A 
~ ... 
A 
A 
A 
A 
A 
A 
A 
r-.. . , 

·"·· t-·: 

A 
A 
A 
A 
P. 
A 
A 

A 
A 
A 
H 

000000 A 
000001 A 
"0 .... .-,,...-, .... 
vt..•.J4.' \.' ~ H 
000003 P. 
000004 A 
000005 A 
000006 A 
000007 A 
"' ,., ,., n 1 ,., ~. 
v v ·-· ~- 1.,1 t-1 

0 0 001: f1 
0 00012 A 
nn .-. ......... , ,.., 
·-· t• ... 1,.1 J.. ..::· 1"'1 
n r.. n r o1,1 .' .. 
1..1 1_1 IJ '.f ~ ""t f"1 

000 0 
0 00 0 

' "" 
J. ·-· 
16 

CJ r. ··1 ,... 'i ,7 
•.. I,.' 1,. J ,. 

~ 02 
~ o.., ... ._, 
204 
eo~ 
~nE .... - ' 
~o~ ._ I 

208 
~o"' t.:. ' ~ 
210 
2 1 1 ......... c. .L ,-:, 

'='1"' .... '"' 
..., 1 • • 

C J.'+ 
..... . "' C.J.._! 
.-. .. , 
c.lb ..... .., c. J. ,. .... . ,.., 
C. .l O 

·:· 1 ("'~ 
'- ' -. -. ..._ .... 
r::. C. L• ........ . 
c_c~ 

•""\ _., 2 
C. L. ..... ...... 
C. C...:> 
........ ~ 
C.C..'"'t 
":' ~ ... t= .. _ c .J 

0:• -:; _.. 
.... I-. t• 
'"'"" .-, -, 
t.': c. .( 
• -, ""=' r . 
t.': c. .:, 

·::. ~ 0 ........ ,. 
230 
·::> ":) 1 .... ._, 
? '=' -=· '- '\.;' ,_ 
·;, ...... "':' 
"- ..., '·' ., '';) 4 ........ 
.-. "'"' c-c .J•..J ... ,.., ,.-
.:: . . ;,. '=' 
.-, ... ..., 
c. ..=..,. 
..., ....... -. 
c. -.:· 0 ............. 
e,.;:. ~ 

240 
241 
'"'4"' .::... c. 

245 
'"'4" .:. b 
........ """:0 c.. .... ,· .... ... ~ 
.::. "i' 0 

'='C:'=: 
'- .. -· 
- r. .... 
;:.. ...,i "" .... ,,_. 1 
~ ...... 
"'~.., ·- •.. ~ 
-:o r.- ":' s.... ._1 ._. 

2~·4 
255 
....... c:' ,.-
t:. . .,) 0 
~c:'"':' ._ . ..J ,· 
..... C''""' c. -..) .;:. 
..... ~ ...... ,;:, ._.; ~., 

~,..,., 

c r;.' 1.) 

"' " . .::. t;. .L 

"'E A .:: . ~ 
265 
266 
·::- 6 7 
'- ' 
2 6 9 
270 .... ~. c. l ..L .... ..., ..... 
.-~. i c. ·-.--Ci.J 
..... - c: t:. l ._, 

2 7 E. 
.-. ~

c. i ~· 

'""' ~ ..... •• J -._ • '.J 

.... - ·-
'~ / ~ 
.-, ro <t", .. :. c .. l,.i 

.... -.. c. •:: .L 
'""" .... , ""'"\ 
I.": 0 c 
~ n~ 
.. -_ ~· .J 
·~ I""! .~ 
.... 0. ;• 

..... ... -c. =' 1_, 

291 
-':• q -=-' .... . ... 
.. -. n .- , 
c: ::0 ..;. 

·:• ~ 4 
'- -· 
·::r Ct 1:' 

~ " ·-· ..... .... ... 
c:. 7' ,~ 
.-, r-. ~ c. :;o ... 

J • • • . . . .. . . . . . 
• 

... ~ ....... , .. 

P ROGRAM PAGE 3 LJ ST ING PAGE < 611 ) 

r. sa 
BS1 

I: S 4 
BS~ 
.,... <:- E 
~· ._.. . 
- <("'• "'? 1) .:-. / 

B$ltl 
., .,.. . 1 
.1-'Vl 

T'\ ':""- 1 .-. 
.t:.• .::.. .L c. 
""'"1"' J:• .;:. ~ 

BS14 
BS15 
BRO 
BRl 
BR2 
, .._. "" .I"", 

D ~. -~· 

BR4 
·n ,., C" 
J:.o r:. ._, 

BRE· 
BR7 
p. R ::: 
T'\ ,.., .-. .o r; ; • 

~RlO 
P. R 1 1 
yo, ,..., • .-. 

DKlC. 
'-o D1,._ .... ,, ~ .: . 
BR14 
BR : ~ 
NEG 
L.H W 
t'"''''' r ;. n , ... , 

0 ~~ E 
T I I t'"l 

' J.-4 Li 

THRE E 
FOUR 
F I VE 
..... ... ~.· ·..:> l •• ·., 

SEVE N 
EIGH T 
rHNE 
TE f'i 
B ~·i 1 
T\ ., • • - , 

£ • t I <• 
~ "111 ., I:.· I ,.· 

r . .,., . ,~ . ,., . 
.... ~·1 "" 7 
£J • ·-· • 
.., I'' - ..,. .rJ ,,., ,. 

~M·~-. 
£• i .L(~ 

~M ·:"~ , 

..;. ' . ' -· ( ' 
B f•17 77 
13

.., . .... ., ... 
l!.i.l'1't' 

E;QU 
EQU 
EQU 
EQU 
EC!U 
EQU 
EQU 
FQU 
EQU 
EQU 
EQU 
EQU 
~Q" t..•v 
~ f.:l .. c:. ;., t_l 

EQU 
rro1 1 c.. l~ ..... 

,...- n t t 
t.. •;.! '-' 

E Q I' X •' 

E G: U 
E ~ U 
r" l o I I 
t:.. l ,:o! u 
EQU 
EQU 
t" r.) II .... .. -
r-.~ , . 

~ \,~ \..I 

EQ U 
F.- •"• u 
'• I,X r-.-.•. r_ 1_:.~ ._, 

E Q U 
EQU 
EQU 
EQU 
t"QI! ._ . ,.. ,,, , 
c.. ·-~ '-' 
c· n 1 1 
I.. •x ._. 

E QU 
E i-.'' \.-..! 1._! 

EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
,_. l""'o I t 

c. • .. ~ 1.) 
.- ,-. ' I c. '..-.! l_i 

EQU 
EC. U 
EOU 
ErU 
F:C' U 
EQU 
E Q L! 
E QU 

·. 

MT + 1 . 
M T+ i .. 
MT+ 3 
MT+4 
MT+5 
MT+E. 
MT+7 
MT + 8 
MT+9 
MT+10 
~1T + 1 1 
i'1T+1 2 
MT+13 
tn+ 14 
~1T + 1 s 
~1T+16 
j:1T+l7 
f'1 T +1 8 
~1T+19 
NT+20 
MT+21 
MT+22 
MT+23 
~T+24 
h• T + ·:• "" 1"1 I \... ~ 

MT+26 
MT+27 
MT-:-28 
~~ ·!"+:"9 I . • - · 

t'' T .... ·:> ro t ' ...... v 
"" ·r ~ 1 1'1 + ,j 
MT+32 
~1T+33 
MT~-34 

MT+.-, "' f ! .;.. ._J 

MT+1 
MT+2 
11 T + 3 6 
MT+3 . 
MT+3 7 
MT+3 8 
NT+39 
~1T+4 
rH + 4 o 
i'!T+41 
MT+l 
MT+36 
~lT + 39 
r1 r + 4 2 
!•1T + 4 3 
f'TT+c; 4 
J'i ~ + 4 ~ 
~-..+'"'"' ! "! l ..:· .J 

MT+.:' 6 . . ' 
M T + ·l7 

·. 

.. 

BIT MAS K 

:B!T ~lASK 

CONTENT$ 00000 1 
000002 
000004 
000010 
0000 2 0 
000040 
000100 
000200 
000400 
001000 
002000 
004000 
010000 
C20000 
QilCOOO 

0100000 
CONTENTS 01777 76 

BITS 

0177775 
L"i 1 ..., ..., -, 11 ·-; t' ,. ~· .,:, 

0177767 
(1 1 7--,c"7 

rll.J' 

1-... 77'7·:·'7 
.i .l,t(o' •J' 

0177677 
1-,1 ~~.,.'?~ .,; " / ,::. .. r 
ili?? ·:•7"7 ._ .,,..., ~ 

,-1 1 .,. 6" ..,. -1 ..,. '·· (' ,. ,, . 
Oi75i'/7 
017:3777 
(I 

.. ,.-..,_, ..,.., 
J. r.:•t ... (' ~ 

!') 1 c· /.... '"? .., ""? 
' ... 1 Oo'J' 

01 :;:7??7 
00?777? 

SET ALL 
LE FT HALF" W;:JRI; 
RIGHT HALF WORD 
CDIHAINS N UMBER 
CONTA I NS NUMBER 
CotiTA I NS NUMBER 
CCt'ITAINS NIJI1BER 
CCNT~HNS t~UM:BER 
COriTAINS tiUMBER 
COr'iTAINS NU~lBER 

MASK 0 
MA:~K 

1 

4 
5 
6 
7 
' 

177400 
0 '"\-:o~ 

·~ r r 

Cr:HlTA I rlS 
CDJ'iTAINS 
CDI-:TAINS 
BIT MASK 
BIT MASK 
BIT ~1AS: K 

~
rr ,~ .,.. ... .-. i-,H...:, .. ;, 

. IT NA::S:K 
BIT MASK 
BIT M1~S:K 
., I -, .,, H ... ~ .... 
~ I ; ... :.r, 
BI T :·lASI< 
BIT MASK 

NUMBEf: 8 
NUMFER 9 
NUi'lilF..R 10 
WORD 00001 
I-lORD 00003 
~ORD 00 0 07 
W!JRD 
l·lORD 
!JO!<: D 
lJ c ~ ~j 
1-J;JRD 
~lORD 
I-lORD 

0 0 0 17 
00037 
00077 
00177 
00 ,77 

~ . ' 
00 '7'?? 

~ ,. ( 

0 1 777 
E ~! E C 

~*~ ~ * ·~ ~~~~····~*~~··········~~·- ~ ·~··· ~~ ·~·~··* ~·~ ···················· 
"" BlT TES T BIT DE S IGNATION 

RAG EQ U C40 BT JUMPS WHEN A REG I STER I S 0 
R~l EQU 00 0 BT JUMPS WHE~ A REGI S TER IS 1 
Rf O EQU OG O BT JUMPS WHEN B REGI STER IS 0 
RBl E QU 020 BT JUMP S WHEN B RE C!S TER I~ 1 
-~~~~~~~~~~~~-~~ ~~·~·····••*********~**·~·~*** ~ ~~ ~ ~~~**** *~····-~-~···· , 
*~ .. T •• E on BIT 

~~~ ~~~ ~ ~ ~~~~~~-~~~~~--~~P.~-·~~~~~~*·~·*·~ .. ~·~·~~~Y.~ ~~~ ~ ~ ~~~ ~~Y.~~~~~~~~~ 
t:• () .. '•' 

Bl 
..... .. ., 
.t=• c. 
T\ ..... .c.; 
B4 
B"' ..... 
B 6 
B? .,... ,.. 
J:.• ·=· .,., " 
jj ·: .· 

BlO 
T'• .. 1 
.0 !. ~ 

F .... 1C. 

B • ..., 
J. -:· 

,.., I 4 
.C• -

.E. • ,.,. . . . ·-' 

'«~:t;· 

- r· .. 
;:_ .,;.! lj 
~ ..... I I c. 1;.~ ,_ , 

~- ,.,,, 

!: 1...:·~ u 
or- t * l • • c. i,;.· ;,) 

'7" ('\ I I 
·- \.'1 ·-· 
, ' ("'! I I 
C. 1,:.' Ll 

EQU 
,_- n I I r:.. 1;.' t_l 

~: (:; u ,- ,.. .. , 
c. • .. ~ ,_, 
r" f""' I I c.. ..... :_ 1 

rl 

1 .... .. 
~ .,:. 

4 
e . .) 

7 

. ·.:; 
-· 
' n . -
' . L ! 

12 
: ..... 
.:. .,') 

::.4 
'"' .!. ._1 

DEV ICE AND FUNC TION CODES 
• 
~~**···- ~~ -···· ~ ***•···~······~·~Y.········~*·~~~-~···~~················ ••*• REAL TIME CL OCK *** 

03 
03 
03 
03 
0 "=: ·-
03 
0 ~: 
0 .., 

~· 

0 :3 
03 
03 
;-, --:. 
' .-1' ·-· " .... Ll ._:, 

0 ~. 
.;. 

I) "'=: ·-
l-, ·:. . . ... 
03 
U- ·:· ·-· 
0 0:• 

~· 

0 ~; 
0 :;: 
U- ·:· -· 03 
03 
U- ·:· 

~· 

(1 3 
·,-, •"-! 
,, .;> 

U- ·') -· 
(I :=: 
0 ·:· -· 
0 ·:· ·-· 
0 -:· . .• 

'\ ·:
Li ···' 

0 .-. .;, 

U- ·:· ._, 
,.., ·":· ·.· ._. 

1-. .-. .• ... ~ . ,., -. 
IJ ·~ 

q ·:· ·- ._. . .. ,.., ;_, .:· ,.. ... , · ... ~ 
Cl 3 
0 ·:· ·-· 
n ~. 1.. ..:· 
cl ..,. 
u -· ,-. ·: · 
·-· ·-· 
0 "':• 

··' 
U
' ·. ":• -· ,.. .-. 
•J .,:. 
.... . -, 
1_1 • .,:. 

n ":: .. ..... 
( I ·:• ·-· ' ·' . -. .-. 
,j ~-

•• •••• ,_, ..:· 
'j' .- . 
' ·-' ... ... , 
.. : ...:.· 
n ·:• .... -· 
·1 .- . 
I .' ._~, 

... .-. 
~ .;_. 

"I ·--:> ·- · .. 
I) :::: 

C ·:· ~· 
p .-, 
.I ,:. 
.-, •.. , 
u ,_:_, 
,-. ·j 
\.' ·-· 
'! ·:· ·- ._. ,., .-. 
l.,t~ ,.. , .. , 
' .I • .:,. 

l"t .... 
,; ,; . 
!"! ...... 
'-' .; . 
U- ·:· .... 
C • . -. . -.. ·-· 
n .. , J ..:• 

U- ·:· ·-
~. "'=' .... . .... 
( ' ~. 

I .;o 

03 

' I .• , 
:. .;. 

I) ::; 
' 0 :~; ......... 

'--' .;,; 

ra "=' . ..... 

.......... ' ... ........... ..... ... -... ~-... --..... .. ...... ,.,, ..... ____ , _______________ ----------------·- ..,---~ ...... ----·--~---... , ·-----··--~· ---- ····-- . -

00202 
00203 
00 2 04 
0020::1 
00206 
00207 
00208 
00209 
002 1 0 
0 0 2 1 1 
0 0 ......... C.J.C 

00213 
0 0 214 
00215 
00216 
00217 
00218 
00219 
0 0 ·:· .... 0 - o..C. 

00221 
00222 
0 (I '=' ,.., "=' 

~c. .... 
00224 
00225 
l-1 fl ~. ·=· £ ~c. ..... r;, 

00227 
0022:3 
00229 
00230 
0023 1 
0 0. <> ·:· -=-

L,. ' · " '-no ..... ""''""~ .' c. ·:J ·::> 
002 :.=:4 
0 0 235 
00236 
0 0237 

0023'3 
00240 
00241 
01)242 
00243 
00244 
00245 
00246 
rl ,., .... ·• .., 
.. •-' ..:... "'f l 

0 0 2 4 ;~ 
oo ::~ 49 
,., u· ...._ C":' ~~ v .:. ...) ·' 
(! 0251 
00252 
r!· !'1 .-·, c:" "':'\ 
l l • {' ·-' .::0 

0 025 4 
0 ,-, -=· .,. ~ 

u ..... .J '·" 

00 2 56 
C r. .-. c:; ...., 

Ll c. .J .. 

0 0258 
00259 
0 026 (1 
00261 
r: n ·=· i:. ·~ • . L ~· L... 

n ,.. .-. f" .• 
J Li C. .:-- •. ,. 

( 1 tl -=· ,:., c;: • • L. • . ~ '-' 

.. u· ~ •. - ,. !J c. t · v 
0 0 2 6 / 
" l"' ·:~· .:: ·~ •J • L,.. ~.1 •<' 

0 (. ~. " 7 .- . 
: L. t i_l 

,, I .. .-. . .,. 1 
V ~! C,.fl 

•"j [I .·, .., .- . ' ... c. .. .:. 
~ 4 ...... '"? .-. 
:_. ..: .:::. ( .:,. 
') (I .- , ., .,.. 
I .:.. I ... ..1 

!'l ro ·: • -~ ·:· iJ v 1.., ~ 1_. 

... I'' - · ~ ... :" •) ·' .:. ,. ... 
0 .... ·:; -·.· •:. 

\..1 ..... (' •·• ' 
r
1
• r, -;:. ··::" o 

\, '·' '- . ...· 
no,.., ,.., . 
'- .:. ·=· -r, r• -:• o ·::> v u ,_._.:_ 
" u· .-, ,-. ... 
l_i ' C •::'.t~ 

n n-=·r.:-4 -.. .. L.. .,I ' 

1,, r. ·:· ·::> <=: 
.. ... ..... ' ..1 ·- · ·• "' ..... . -. .-IJ 1J ..:::: .: .. --. () 

') !"'\ ...... ·~ ~ t ,_. c. 0 ;' -

1)!) 28:] 
r l .-, - . ·=· .:-, •.• .. :...· .. •..-
fi(J c> 9(' .. ~.. .. ) 

00291 
rU (I ·:· q ~· "- ~ ~ .. 
1"1 (\ "; • -::. .-. . . ... ~ •' ._ .. 
00294 
'J- u· ·~":7j :-; .... .. . 
002 'J ;:. 
U- ,-, ~ ·~ ·=· " \- .,, OJ 

. . . 

.. - -



; . . . . . .. . ' ~. .. 

. . ... 

. . . . 

• 
• 

E.2 YDRTE~ LISTIHG 

' . 

000000 
000001 
00 0002 
C00003 

0000 04 
000005 
0000 06 
'HlO OOi' 
(10 00 10 

0 000 11 
1)00 0 12 
00 0013 
000 014 
0000 1::; 
00CfJ 16 
00 0017 
0 000 2 0 
00002 1 

OP. tl:JZ2 
OO OG23 
00 0024 
00 0 02 ~ 
·; (l () c c 6 
0 00027 
(1000 30 
OOG03 1 
00 0032 
000 033· 
00003 4 
.) 0 003 ::; 

" 0"" .... ,. U \..'U\l O 

000037 
1) 00 0 40 
0000 41 
00 0042 
0 00043 
:) 0 0 (: 4 4 
h 0 .......... -
tj ~l i,.I-,..,J 

000047 

0007 4 7 
00014? 

000044 
00004 0 
00004 1 
COCC42 
00004 8 
0000~0 

0000 4 0 
00004(1 
001)040 

00044 ·1 
00 0 244 

000045 
0007 4 5 
000645 
001)(145 
000 14 5 
0 002 45 
000:345 

000001 
000002 
000002 
00000 3 
0000 05 
000011 

01041 2 
0 54 0 05 
005311 
o::; 4 o1 o 
00000 7 

OOG~0:5 
(10040 6 
00140 2 
00000 0 
0 00050 
00 00 1 ·~ 

006505 
00 0 406 
0 014 !J ~ 
0 00 ('0 0 
OOOC::i1 
0 0 5 ~ l 1 
0 04241 
0 0605? 
00 -·~-.:o .... .;:, .... ~ . .:~ 

A 

A 
A 

A 
A 
A 
A 

A. 
A 

A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
R 

n 
A 
"? • • 

A 
A 
A 
A 
A 
A 
A 
A 
R 

O?f'\? .... I"\ 
,.... .., ... ~ v ..; ~1 

01500 1 A 
001 G10 A 
00003 •S 
0 1 "" r: 0 ·;· v .. ~ 

1 .., •. ~ ... .. 
...J I) '"t ..._1 • .. ' 

05'JG02 
00 5 14 ~ 

00~ 14 4 
f'J05l. 4 4 
0010CO 
~0()''" -· 1_1 \,.1 c. ...:· 
000(l 3Lo 
0100~~ 
''" 0"6~ l ~• -...,. r;;o 

1404 2 2 
0010 1 0 
00 1701 
O l flj• C'C' 

• J ..I J 

l C' •'Io ... ~...., 
~-· ... ""1 c .j 

v O l QlG 

R 
A 
A 
A 
A 
A 
A 
A 
~ ... 
R 
A ,., .. 
A 
A 
R 
A 

IJ 00046 CO fJC:55 R ,..,....,,..A "'9 
u ~ u u .. ,. 

1100050 
'10 0 0~ 1 
(l f'\ ,.. .,. - -.. 

\,.1 .... ._. ...J c 
,..,.. ..,. ,.. .-. 
•J 1 .. • 1) o.J •.J ·~ 

000 0 5 4 
00 0 055 
') •• r , n '" c. 
I I) ,_t .' \.! 0 

,.. . .... ,. ,. ... 
U J. U~O\,;;; 

0!5 ? 000 
00500 1 
0 ~ 0(: ~ ~ 
,.. "" " ,. n 1"\ 
IJ t,o ~- 'J IJ '• ' 

~10060 ? ~ 
co:5o~~ A. 
e0 6GE· 7 A 

299 
300 
301 
"> Q ':> 
~ ..... 
304 
305 
"'"6 .... " 
•• , 'f! ~, 

..."Jv' 
--~ ~ 
~· ..., ·::. 
?no ... , .... ,., 
310 
31 1 
':. f ":'J ...... ~ ... 
':<i~ 
..... .,1. .... 

31 4 
- • II':" ..:;, l ..... 

~ · 6 .,.,~ 

31 7 
':'tO 
.,., • ;;;> 

...... 0 .,:,c. . 

3 21 
322 
""'\ "" . " ...:. ~ .,:. 

324 
"> "> 5 ....... 
326 
.-. .· . -., 
.;;, c. " 
328 
329 
330 
""'1 .,., .,., 
...... ,., ~ 
..:. -:.· c. ... , ... """' 
•:J ..:J •• ::· 

3 3 4 
... , -. r' 
.:J .;. • ...) 
.-, ...... .... 
....... -~ tj 

CLOCK 
!I( 

DI 3 CLI< 
ENACLI< 
~ 

:..!«~· 

API 11 
PIM l 
~·ht~ 
( ' j. l 'i c. 
PIM3 
PIM 4 
P!M::S 
P ! M6 
PIM7 
P!MS 

:n!S:PIM 
E tl AP IM 
:WlP: lK W. 

MP 
D! S. MP 
f.tl A MP 
11 P ~I R 0 
MPMRl 
!1Pt1 R2 
t1 P·M R 3 

'·' " .£ 

s o 
LO 
GO 
:« 

3 3 7 • 
... , ... 8 .;, .;. 

3 4 0 
341 
-A "') . ·.., :., .: .. 
"'4 "' ...:; ". 
~ . • 4 .,j '-r 

34 ~ 

347 
34 8 
34'3 

!f. 

VSJC P 

JCOl 

JC 0 2 

350 !Ill 
3 51 ,.. 
~ c:' ~ '!!I ..... .. ) ': 
~ ., .., 

..;....;._ 

354 JC03 
- Ill: , .,. 
..;:; ·.} ~· 

.... ~ <: 

..::; · -· •.j 
-c~ v ·-! t 
"'~ 8 ..;, _, 
...... C' ~~ v ...... =' 
3 (. 0 
361 

....... .. .. 

..;, t.• ... -.. ~ ~· 

.J b- ~· 
3t.6 
..... ,. -..;:. 0 ,. 

368 
3 69 .. .., ~ .. ) ~ •.) 

3 - ., 
• ,, •• # 

~ 7 ; 
'"....,-= 
~ t ._, 

JC05 

J c. 1 1 

- --- -- -----

. . . . 

.. . . . . 

YfJCP 

EQU 0 47 

EQU 
EQU 

(J 7 0 ') +C LOCK 
ll lO O+C LOCK 

P!M 
EQU 
EQU 
.-~u .:.. , ... . 
1:' .... 'J ,_ l,)C .. 

EQU 
E QU 
EQU 
EQ U 
EQU 

C4 4 
0 40 
0 41 
,, 4 .., 
v .... 

.. 4 .., 
\.• •J 

0 40 
(! 4 0 
040 
l 't A 0 
\I '"'t 

EQU 0 400+APIM 
EQ U G2DO +APIM 

r~ EMCRY Pf.'OTECT 
~Q U 
EQU 
EQU 

EQU ,.- ,, .. c c. .... C". 

:l A t1 E 
,.. c:l" C. xU 

EGIU 
E Q •• . u 
EQU 
E:QU 
~ : Q u 

L Df':l 
STA 
DA R 
" T ~. ...:; .... 
EQU 
I OL ir'tK 

~ Q I I c. -
IOLI NK 

IAR 
LRL j:l 
~ TAE 

fJ .:1 r:; . . ~ 
07 00 +MF 
lfE.CO +MP 
OOOO +MP 
GlOO +M P 
0200 +MP 
, r, ( • hip ( I •. : • ,) (I + ,., 

V$JC P 
1 
2 
2 

VSJCB 
J CO l 

I C 0 ~. "-· c. 
• + 3 
$1 ~1),40 

~ . . .. 
_. T ·-• 

i. 
CHPTR 

. ..... ~ ...... , , , 

PROGRA!-1 PA G ~ 

DEVICE NUMBER ·o 4 7 

DI S ABLE CLOCK 
ENAE l. E CLOCK 

ALL PIMS DE VICE NUM~ER 

DEVICE ADDRE S ~ 04~ 
DI SABL E MEMOR Y PROTECT 
ENA.E l. E MEMO RY PR OT EC-:
S ELF CT MASK !~ EGI S ! ~? 0 
S E~ E C T MA S K ~ ~ Gl ~ TER 1 
SELE CT MA ~~ RS GI STER 2 
S ELECT MA SK RE GI S TE ~ 3 

JOB CON TROL PROCES~OR 

ADRS OF JC BUFFER 
STO~E BUF' FE R ADD RESS 
M HlU S mn:. 
.,. T , .... '· ' ,_ ·.) 1. : ro: t .. "'Dit " E '~~ H 1'. .._ . .:,. 

INITIALIZE 
CHAR AC TER POIN TER 

PI 

IN 

L ! S T i: ti G P A G E < 

S IF' CB 

CL EA R LO CK8U T BITS rOR ALL DS TS 

1 n •.,~ 

- v '""' 
I .... ~ ... 
- .~_a H . ~ .. 
....: H '-· 

LDH .... ... , ~ 
tt: 11"1 
~ T ~ ...,. , H 

: ~< ~ 
T • • • • 0""\ 
.L ,. .. r ... 
'I"x n •• r'. 

JMF' 

t • Q , . ,.. .. ..J 

L "" ..... 
J.i H 

l'l ~· .• f, t1 

~ UE 
I .,., ..., 

..Jt t C::. 

L Dl~ 
A II A 

! .., t ': 
..... 1J f"1 

S TA 
"T" . .. • •• 
. ..;'. !·1 
~ ·r ~ ..... ~t . ~ .... 
... J i;i r· 

r zB 
~ T B E 

t..' -':"" ~ TE .. .... ". '•• . '. • • .. . .... 

• "I .. , 

~ ~ (''• 

F.' ...... • """ 
' t<: .. (.". 

• f • ' ..:: !. ,•\ 

I .-. """ ..... ·- ,_ ·, f ..... 

:t' 

VsJC: f"G 
'\ .. .,. .. . 
..:) J . .. .. 

T t,l 0 
, l C ;:' X Q T 

II '"' ' c F' ,.., . .... . .J . u 

fOUR 
' f' • • 

•• • _,. J, .... 

•- n .., N t . i"'. r .. 

.. ,. ''"'~ G v -=- ._. •-· r 
. ,.. .... .... G 

. '·- 1'\ ,., -...) 

T G r-: I_ K 

BA S E 0 ~ DSf I LDCK 

J U MP I~ Er~n Qf D S T BLOC K 

CLEAR 

POT NT 

L., ... .. ..... ,T 
1.} \., " ._, ~ 

TO 11EXT 

G-E-... ' "' F' ..... -· <-· ..Jl.. L- H•.l.;;.. 

BIT 

D ~ T 

EXEC UT E Bi l' ON LY S ET ? 
'tE s u:i:: ~::t~ r E LoA n Mtr1 

NO 
f R~ OF:S 
1'1 0 

,, r- 
I C. -.:-

'· • 

sz; ERROR CG DE 
CLF. A f? J CP 
FL AG BIT S 

f .... - r .... 
• ('\ ,... 'I.J 0\ 

GO 

612 ) 

c. l 
c . 1 
c . 1 

c . 1 
a: . i 
c . 1 

1 
c . 1 
c . t. 
c . 1 

1- . 1 -· . 

~3 
03 
(l

.., 
~· 

0 -=· -· 0 3 
0 

. .., 
~· 

03 ... .-:· 
"-' ..... 
03 
( . .., . .... 
n .-. " .;, 
"c ·:· ... . .• 

0 ·-:: 
08 

( . .-. ' .;, 
(I"=' • oJ 

tn -~· . ~· 
03 
u::: 
~ 3 
:i -~· 
~ -· 
0 ~. 0 

03 
r , ·::. ..., ·-· 
03 
(I .0:• . .., 
1•• .-. 
,I • .,:, 

.-. . -. .... ._:. 
,., ·:O • . ~ . -. . . . .... ;. 

( ..... I ,:_. 

f, ::: 
,... ··:.· 
J • • 

" ~) !..,! .... 

0 0 29 '3 
1)(1300 
00 301 
0030 2 
0030 <1 
00:305 
0030€. 
0030 7 
00 ''•~ " , ·=· v •:) 
0030':' 
oo::: 1 0 
O(i"=:1' .... • ! 

oo::::12 
U• ;I ":• .. ·j 

... - · A. •.) 

()0:3 1 4 
(! 0 ':' ' -.: ...... "" ... , 
,., '• -. ·' 1 .• y ·.:• .L 1_. 

···c·-·· ··, •.1 i .:. J. •' 

U• 0 --=-· 1 ..... ..... .A ., 

0 '· ':• '::' 0 v ..... ..__ 

0(:321 
.. , .. , ·':• -:) -: .. ., .. ...,. '- '-

" , .- .-, :· 
1,; 1J .• :• C. ._, 

0 'J ·~· .- . c • ·- •C.v 

0 ;•, ,.., ..-, " 7 
I) ..:• c. , .. 

(I ,., ":• ·::0 .;) 
v • ··' l - 1-J 

(1(!32'3 
0033(! 
00331 
'j ro .-, .-• • -. 
f 1.1 -:· .:;, .:.. 

0 0 .... . -.... 
.;:; .. :;. ., 

0(1384 
C' L'l ·: · ·:> "' -· · •. • ....., .J 

(1(13 3·: .. 
rl ·:,· (' (! ·:· ·'J .... ... _ "'-.~•...J l 

,r, .- • 
fJ .:.,. 

;-, ':• .. -· 
t'"· - • 1,.1 .;, 

';' . :-.,, 
~"l ··:· v ~-

( ! , , 
.:; 

. ~ -:· . ·~ 

(.: 3 
0 .-. . :. 
rc ;. 
'• ,_, 

!'l L"l ·:• ·:. C· ·- -· '-' ·-· 
0 (I ;?, 3 '3 
r, (' "' ·' ,., 
\0 ' ~· 't 

;) (; ·::: 4 1 
0(1~ 4 .::~ 
,, l.l .-. ' •• , v .;,:. f ., _, 

(• 3 003 5 :) 
!'• . •. IJ. '' • :· " ' .... ...., ""' - · ·J \, 

03 
r ' .... ... · 
I ' o •, 

·' ._. 

r· ~ .. , • ... . . ~ ... . ~ . . , 
' . .. 

l. ! •• 
I •' . . . 

... . :. 
(: :-:: 
U. '.· ·-· 
(I ·:~ 
• ":.0 ..., ...... 

{. .-. . . ' ,.. . .... 
.; ·-· ,·. . -. v . ·. 

(' ~. 

~· 
1•• ··:· 
" " , , # .. 

..... ..;. 

. ~ .... 
I) . ,• .. . 
') ..... 
. '' J .:-. . .-. .... . ... 
() .,;: 

.· ..... 
' . ' 

r. c- c ... u • . ~· J •. 

!) ') ~;; 5 ') 
f o , ... , .-A ~.: •1 . ., ... ..:· .) !., 
~ ') · · -. c:- t; •J • .;; _: · •• 

( I (' ':' "') <0'• ' ...., ... '• 

'• ( I ··:· " ' .; ' •J • .. • . • 

'•J' •"',o~ ,· :_. i ,_. r:· ; . · .. -.~ , ,_. ... . _. t'J 

I' I'' '':> .. : .- , . .· ··-· '••' ... 
0 l

·c ·:- .• , , 
..... tj .• 

rl ~I .-. .·" ' , \. ..;.. r .• • r ,. .... .- , .- ,... 
v l• ..:· ('\ -· 
0 ... -. . • .· 

...... ) t .. t, \ 
•' ! .. .... .. •• , 
o,i iJ •. ",(•," 

( . . .... - .-
-' v .. :• t: •"': 
0 ~j :j c: ·:J 
') ,., · ·.-~.-. 
I i o .J 1 1J 

0 "' ·';> . , '.o ...; • .. • ( .... 
'J rl "=' ~ .,.., I "' .,o : _::. ... .... .... .., .. 
I.' '•' ..:.• I'' • I 

r. (' ,. 1 ~ '!!' t=' ·.· ' '• . . ._ .. 

" r• .... , ,. r; .. .;• tl.'., 

(1 IJ ·;: ;' 7 

• 

• 



E.2 VOR TEX LISli NG 

000 0 ~7 
000060 
OQ00 61 
O(f01t·.62 
000063 
00 006 4 
00006 ~ 
000066 
000067 
·-·noo ... o ... "' , 
000 07 1 
0000 ?2 

0000 7 3 
0000 7 4 
OOOOi" :i 
OOCO i" 6 
00 0 07 7 
000 10 0 
o'\1'\ n •o • 
••• i,J '"-' .L J, 

000 1 02 
000 10 3 
::100 1 04 
000 105 
"0" ' 06 •J v .L 

000107 
0001 1 0 
0001 11 
,, 0 0 1 1 2 
000 113 
0 00 11 4 
0001 1 ~ 
0 00116 
0 0 0 117 
fifl01 ""0 - c - c. 
00012 1 
000122 
.)0 0123 

000124 
00012~ 
000 1 26 
000 12 7 
000130 
000 131 
000 132 

000 13 3 
000 134 
00~). 3 ~ 

000 1 3 6 
000137 
000140 
0001 41 
000142 
0001 4 3 
000 144 
00014:i 
00 0146 
000 14 7 
0001:50 
0 00 1:i1 
0 00152 
) 001:53 
000 1 54 
0001 5 5 
000 1 ~ 6 
000 1 ~ 7 
!J00 16 0 
:}8 0161 
:} 00 1 62 
000 16 3 
~::c;0 1E. 4 
~'"' " C~ cc;; 
I) f,.f .l 0 -

(00 16 6 
~: 00 16 7 
C00170 
1)0(1 1 7 1 
00 0 1 72 
000 173 
000 1 74 
n r. f"l ] "'> "' 
'·' '·· 1_1 ,. ..... 

C: 0 0176 
000177 
cvo zoo 
0 00 201 
00 0202 

000207 
000210 

............ . ... . 

0 03 7 4~ 
0 0 6- ~ 0:i 

op37C 5 
006 1 4 7 
003404 
001010 
00 01.·~2 
010422: 
006~0~1 
0(1 41. 30 
00101 6 
00010 2 

006:\0:i 
000404 
100 000 
l 1 n •" .., 

l.! .. uc. 
ooo7e4 
00000 0 
oooooc 
0 2 0 4 1 2 
0 06037 
003441 
006017 
"0_ ...._.., . ...., u .::0-j ( C. 

0 5 6(100 
0051 22 
00~ 3 44 • 
00 10 4 E. 
00010 7 
0060 3 0 
000000 
0 1 500 2 
1504€. :~ 
130431 
055002 
01 7000 
0540 04 

00 650 5 
0004 0 4 
1 00000 
0100 02 
00011 5 
000000 
0000 00 

006:S (l5 
Q00373 
0 00 12 4 
00 123 1. 
0012 3 1 
0 0123 4 
000 13 3 
0 1 0 4 21 
0~03 77 
010412 
004241 
0060:5 7 
0 03 4 23 
0 05 001 
006057 
00 37 45 
006057 
00 3 4 1 ~ 
02041 2 
o :i 6 0 :;o 
oo 6:.o::o 
00 3 70 5 
00 6 14 7 
0 03 4 C4 
00 1 016 
OCOE',04 

R 
R 
R 
A .. 
R 
A 
F: 
A 
A 
R 
n 
R 

A 
A 
A ,.. 
" R 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
E 
A 

A 
A 
I 
A 

A 
A 
~ 

A 
E 
A 
~ 

A 
A 
R 
R 
R 

R 
A 
A 
A 
A 
A 
R 
A 
A 
R 
A 
R 
,f'>, ,., 
A 
A 
R 
A ,., 
.... 
A 
R 

" (·' ;ot ' ... u · ~ ... .L I"' A 
0 03 4 0 €. R 
O C ~241 
006057 
0034 2 4 
" '=' r-· 4 c: c: \1 L. ·~ v .-.~ 

006505 
003705 
0 0::001 4 

A 
R 
A 
A 
R 
A ,., 
t"l 

" " ' ('"" u ... J. _, .... '"T 1'1 
0 00227' R 
0 0 6 1 47 
00341 0 
O"'r·o'"" ll .1. _, • ,:, 

0002 2::" ,..,.., . __ 
v '·' 0 .1. C:. r' 

0034 :2 
0065(15 

" r .. 

~; 
p ... 
" H 

.... 
1'. 

A 

. 
378 

3 7 9 
. 

380 

38 1 
382 

3 8 3 

J CRET 

38 4 J ClAl 

3 8 ~ 
38 6 

"'>87 
.... ' 

........ ..... 

.,)00 

38 9 
390 
""9' ..3 • ~ 

392 

393 
':>0 4 
'-' ·" 
395 
396 
'"' 9"" -.j l' 

398 
3 ·~ 9 

~I C 1 ~2 

• ..I C 1B2 

J C1B3 

4 00 JC 1B4 

4 0 1 
4 02 
4 0 3 
4 0 4 
405 

4 06 
4 07 

4 08 

4 09 
410 
4 1 1 

413 

414 

415 
416 

.A 1 7 
'T ... ' 

418 

419 
42G 

4 22 

4 .-,e c. .._. 

JC 1B 1 

J C1A3 

J C1A31 

J~ R 

SU BE 

JA Z 

LDA 
JSR 

JA NZ 

WRITE 

LDB 
L D ~< E 

LDA E 

';TA 
IBR 
D ~< R 
JXN Z 

LD XI 

L DA 
AI': A 
ERA 
S TA 
LDA 
S H-l 
REA D 

S TAT 

L DA 
STA 
LDA 
LRL A 
STA t 

TZA ... ,..,..E 
.,:,. I H 

STAE 

LDE 
STA 
J ... ~, .. ., ' 

SUBE 

JANZ 

LD AE 

LRLA 
...... ,., E 
~I H 

LDF.; 

? A \J 
I H f"'t 

~l' " E ~ ' .C• 

JAN 

SUB E 

I A"' ... ,.... , • 

Y$J CP 

• 

JCGTC H•X 

N2:5 7 

JC1 E1 

TWO 
V$ DVTPtX 

JC1A 2 

V$J C B 
N5 0 

DBLK 

o , B 

J C1 F. 2 

S I FC B 

2 ' 1 
RHW 
B $8 
2 ' ){ 
JCFC BS 
• +5 
S IF'C B, S itOt 1 

O ~iE 
\ISJO P 
VSJC B 
1 
CHPT R 

IGB LK 

coutn 

\•'ZJC B 
4 ,., .B 

lJ ' ' 

JCGTC Ht X 

r.J ':." 1:' .,. 
1 i;;. .,) ( 

JC2A 4 

JC TF'T R 

1 
CHPT R2 

N301 

J C1 A33 

tl3 2 

JC1 A33 

JC P TC H,X 

~ -··· ·- - -- · · ····-- . - . .. .. . . 

PROG RAM PAGE 5 L I STIN G PAGE < 

GE T 1 ST CHARAC TE R 

I S IT A S LA S H ? 

LU N FOR SI 
S I A TTY OR CRT ? 

NO 

WRI TE " JC ~~· TO S I 

CLEAR BU FFER 

SAVE PRO TE CT I ON KEY 
SE T F OR SEQ ACC ESS BY LOG REC 
STO RE I N S IF '::: :B 
S TORE " S IF CB" ADD RESS IN CALL 

• 

READ NEX T DIRECTIVE I NT O JC BUF FER 

... 

SET JC P 
OPERATi riu F LAG 
I NITI'At:. I ZE 
CHARACT ER 
POINT ER 

ZE RO COUNT 

:'::ET LI MIT 
AT END DF J: BU FFER 
GET 1S T C HA ~ 

I S IT A SLA:::H ·? 

NO ILLE GAL 

TR MlSF E R 

J C STA TEMENT 

TO TEMP ORARY 

BUFFER • 
' 

• 

c 
c 
c 
c 
c 

6 13) 

03 

03 

0 ? 
•.J 

0? 

" . .., v .;,. 

00378 

1-, 0 ·:· ? r.. . ..... ' -·· 

00 ":• 0•' • .... , ..... .. 

00 .., 0 1 
.. •.J v .. 

nr-.....,,..., .... - -· .;. •':.' ·-~· 

03 00384 

03 
0 :3 

03 

.... . ... 
·~' ~· 

03 
(I ::: ....... 
v .,;. 

(f ~: 

03 
1-. ··:· -· ._. 

f: ~. .. ..::· 
03 
(I ::; 
.-1 ~. 

·- ..:· 

00385 
0:):386 

00388 
00389 
fi ft -":• q o'i 
- • • ...J - '· 
r'j ,., ..-. r. 1 
\.1 ... .:, ::.· .L 

1-. L"' ·:· .-.. ·=-' 
_1 1 · - · :J L-

1-J •'I ·j .:, · j 
11.: ..... -· ·-· 

o o::::94 
0039 5 
oo:::9E. 
0 0 ~: 9 ? 
' I (' ~ .. -. .-. '· • .:,. =" 0 

C: (•39 9 

C . l :13 C0400 

!'o .-., 
' .; .;, 

03 
(I ·:• 
._. ·-· 
U- ':· ·-· 

' 
.. , .-. 

... 1 -.) 

('• .-. 
,.J ...;. 

.-. ..... 
\.1 .,:. 
r • ... , 

-· . .;. . 
.· .. -. 
u ..:-

t • ·:· 
•) ·-· 
(• ,.., 
•.1 ~-

t• ·: · ·-· ·-· 

!~ .., 
\,• ·-. 
... . -. .... ._'; 

" ~. " -. ._, 

( • ·:· 
• .. • ·-. 

," , .... 
t: .,;.. 

()0401 
1)0 4 02 
0 0 4 0 :3 

r· (' d o"• <: •J• . \. .1 

0(1 40 ~·. •.. .... ... n ., 
'J t.l .. ,. • { 

!~ ('• .:1 ,- . ·:0 
•.1 • . r ,J •.} 

! ! ' I· :_• - . l i -
u ·-· • ~ ,_ 

'' ' ' '' ' 4 .4. ·-· --~:- J. • 

... . -.4'"' 
·-· v .1 .... 
r, ••. ·• • .r v u "t .L r . 

0(;4 i 7 
,..,. r. ... 1 .-, 
,_ .... '1' ·=· 

('I ,•, A 1 '"' 
~-· ·-· .. t :> 
ro('o;t ,.....~ 

1.1 ·-· .. , ,; •• • 

.... . ~. ... ..... 4 
I) 1.~ '>f C J. 

. .. , ... ... .... ... 
·~· •.• - r:· . .. . 

- - ,,- ~-iJ f ; .:.:. _..) .i . '·- -

---- -a----- -... -~ .. -••• -- '" o -·--- ---·------- - - ' --- -- -- ----.............. ~ .. ~·--· _ ....... ·--~ .. ~·. - .. ....___ :,.._ . .... . .. -

•. 



• 

• 

,. - · ·· ·-- · ~· - · · ·· -

E.2 VORTEX LISTING Y$J CP 

00021 1 
0002 12 
000213 
OOQ21 4 
')0021~ 

000 216 
(1002 17 
,{)0 02 20 
00 0221 
000222 
000223 
000224 
00022~ 
000226 
000227 
000230 
000231 
000232 
000233 
000234 
8 00235 
0 00236 
000237 
000240 
000241 
000242 
''00~4~ 
II.J - w 

00024 4 
000245 
000246 
000247 
C002 50 
nno~ c;1 .... \J ... ... _ ... 

C002 :5 2 
0002~3 
000254 
.~~'0" .... ·.. \) c. ..1 ._. 

0002 56 
0002 5 7 
000260 
00026 1 
0002 62 
000263 
000264 
00026:5 
000266 
000267 
Cl00270 
c :J o271 
000272 
000273 
0 0 0 "': 7 .4 
noo~ ~-v c. t' ..J 

000276 
000277 
000300 
00030 1 
009302 
000363 
OOQ304 
~oo~~· ;J ..;; u ..... 

000306 
000307 
0003 1 0 
001)311 
('003 12 
:J00313 
000314 
0003 15 
0003 16 
;)003 17 
0003 20 
0003 21 
000322 
0003 23 
000324 
000325 
000326 
000327 
000330 
0003 31 
.-, 0 ,-, .-. " " l..j ... .:0 .;. c 
.-. .... .... """ ......... .... v v .:;. ~ .;,. 
00033 4 
000335 
0003 ;36 
o·o o 3 3 7 
000340 
;J003 4l 
000342 

00 0 3 44 
1}003 4 5 

003751 R 
00~322 A 
00102E. . A 
00017:::: R 
00 6 047 A 
003745 R 
006:i05 A 
003705 R 
001010 A 
nno":' •'? " ' '-' ~.,.)(' R 

. A 006505 
0040 72 R 
00 1 000 ~~ 
0002::57 ~ 
005041 A 
006147 A 
0 0 34 1 3 R. 
001010 A 

R 000240 
006127 ~l 
003413 R 
001 000 A 
000246 R 
006047 A 
00 ":07 4"= •.J r · -• 

0065 05 
R 
A 

00 '3? n c: R , (' IJ .... I 

001010 
00 0 2 ::5 0 R 
006:i05 A 
004072 R 
006017 A 
On·"> 41 '=' .... ....,} . ._, R 

" ... 006:505 A 
00375 1 
005322 r1 
001026 A 
000250 R 
030412 A 
0 0.5344 A 
014451 A 
0 5500 0 A 
0 17000 I 

A 144132 
00101€. A 
00030 ·1 R 
0 1 7000 I 
144127 A 
0010 1 5 P. 

R 
I 

.9 .00304 
0 1 7000 
1441 24 ;') 
001016 A 
000304 R 
0 54423 
014431 
055(!00 
001000 
000360 
017000 

A 
~ 
A 
A 
R 
I 

l441l::i A 
001016 A 
000331 R 
o 1 7 o o o .r 
144112 A 
00 1 016 A 
000331 
017000 1 
1441 07 A 
001016 A 
000 331 ~ 
017000 I 
001 010 A 
000326 R 
147000 1 
001016 A 
003564 " 
05 4 37 4 A 
00 100 0 A 
000360 R 
017000 I 
144074 A 
00 1016 A 
000355 R 
0 1 7000 I 
144 071 A 
00 1016 A 
ooo;;: .:55 R 
0 17!)00 
144066 A 

• • 
0

,.. . ,., 1~ 

t,; .l. t..• .l Q A 
000 ..... .,.,. .... 

-_') ..J .... .t r-.. 
01 7 000 I 

4 26 
4 27 

4 28 

42 9 

4 30 

431 

4 32 

4 33 
4 34 

4 35 

4 36 

437 

4 ~ 0 _,..., 

439 

44 0 

JC1A33 

J C1 A3X 

DBR 
..JEN Z 

It~ RE 

JSR 

JAZ 

JSR 

JMP 

T>:A 
SUEE 

JAZ 

ADDE 

JMP 

INR E 

.JSR 

JAZ 

441 JC1A34 JSR 

44 2 JC1A36 LDA E 

44 3 

444 
44 5 

4 46 JC \ A4 
44 7 
44 8 
4 49 
4::10 
4:S1 
4:S 2 

4:i3 
454 
45:5 

456 
4::i7 
4:5 8 

45 9 
4 60 
·~ 6 1 
4 62 

463 JC1A41 .. , ... 
:~ c t t 

4 6!1 

4 66 
467 
468 

469 
4 70 
4 71 

47 2 
47 3 

474 
4 75 

476 JC1A46 
477 

4 78 _IC1A42 
4?9 
480 

481 
4 82 
483 

484 
485 
486 

4 S7 

JSR 

DBR 
JBNZ 

LDX 
D~R 
LDA 
STA 
LDA 
SUB 
JANZ 

LDA 
SUB 
J A~-; Z 

LDA 
S:.JB 
J A f'i Z 

.,... T...., . .:,.. ,., 
LDA 
S TA 
J t1P 

LDA 

. "' ,., L... .IJ ;; 

... li ... ,:, . ,;. 

J A f'l Z 

LDA 
~UB 
JANZ 

LDA 
J AZ 

S UB 
JAN2 

STA 
J t1P 

LDA 
SUB 
JAi'l Z 

I_ 1Hl 
SU E . 
JAN'z 
..... ~ 
t... :...• H 

·~ L' R 
~ ' 
' "' ··· z -..• J-! 11 

I n ..... 
_ · · r1 

~I C 1 A 3 1 

IGBLK 

JCGTC H,X 

J C1A 4 

DLMCHK•X 

JC1A 4 

tl2 4 0 

JC1A3X 

tl240 

JC 1A34 

I GBLK 

JCGT CH,X 

JC1A36 

nLMCHK ,X 

~2 40 

JCP TCH,X 

JC1 A36 

V$JC B 

N12024 
0 J '~ ,. 
JC TEUF' 
JCTAB 
JClA 41 

,. 

JC TBUF'+l 
JCTAE +l 
JC1A 41 

JCTBUF'+2 
Jc TAi>+~ 
J C1A 41 

JC F'LSH 
N13064 
o, x 
-1C 1C:l 

JCTBU F' 
JCT AB+4 
JC1A 4E 

JCTP.U f+1 
JC Ti-:B+5 
JC1.A 4 2 

JCTBU F'+2 
~ICTA i+6 
JC1A 4 2 

JCCH AR' 
JC1A4 6 

N 25 E. 
~I C 1 :::: F'2 

JCF'LSH 
JC:1C 1 

JCT.BU F' 
_IC;TA B+S 
JC 1A43 

JCTBU F"+1 
JC TAB+9 
J C 1A43 

JCTBUF +2 
-' CTAB+lO 
. :c 1ca43 

.JC CH AR 

.. 

.. . . .... 

PROGRAM PAGE 6 LI STI NG PAGE < 

IG NOR E BLANKS 

AD VANC E SC AN TO DELIMITER 

NO PARAMETERS 

CHECK l T : 

IGNORE BLAN KS ,ADVANCE SCAN 

TO DELINI TER 

NO PARAMETERS 

CHECK IT 

OF' BUF' F'£R 

IJITH BLANKS 

PUT SPACE CNE LINE 
IN fRONT OF BUF'F'ER 

, IS DIRECTIVE 
• 0 • • 

. A /JOB ·-;-
ND 

NO 

NO 

YES ~ CLEAR FLUSH rLAG 
S~T TOP OF' rOR M CHAR 
IN F'RONT OF BU F'FER 

IS DIRECTIVE 
A /EtiDJDB ? 
NO 

~~ 0 

NO 

F'ETCH LAST CHAR' 
JUT1P IF NO Tr::RM. 

CHECK If NEXT CHAR I ~ PERIOD 
AN't OTHER CHAR . I S A ERROR 

YES - Cl.EAR FLUSH FLAG 

IS DIR ECTIVE 
A l F' I tl I ';· 
~~ 0 

NO 

NO 

rETCH LAST CHA R 

(' 
I 

\ ' 
' 

614) 

03 
0 ":• -· 
03 

03 

0 ":• -· 

03 
0 ..,. 

~· 

03 

03 

03 

03 

03 

00426 
00427 

• 
0 0 428 

00429 

00 43 (1 

00 431 

00432 

00433 
00434 

00435 

00436 

00437 

00438 

0 0 43'? 

!)3 00440 

03 00441 

o::: 00442 

o::: 004 4 3 

U
- .-• 

.;, 

0 .-. ... ~· 

0 3 
0 ·:> -· " ~. "" .;. 
,, ·:> 
..... ·-· 
'1 3 
0 3 
03 

03 
02 
l ... "':• 

• ·J 

n ":• 
" ·J 

0 3 

0 ':• ·-· 
C3 
02 
03 

. 0 .... 
·-· 

0 3 
Cl ·:· -· 
0 3 
l) :;: 

0 ~~ 

0 0 4~·4 
00445 

00446 
:J(t447 
004 .:i 8 
0 0 4 4 ') 
0 ') 4 "' fl . J . 

00451 
0 0452 

0 0 45 2 
004 " ·" ·-• r 

0045 3 

00456 
0 045? 
0 0 45 8 

0 fl 4 .,. ·::, . .j . 

0 0460 
COc.4,61 
0046 i~ 

~) 0 46 3 
~"/'rA 
IJ•.I...,. C•"'t 

(!0 46~) 

( I 0 d .::; ··;, 
• I.,.J v 

0 0 4 ~:)~l 
(11)4? ') 
00 4 7! 

03 ~JQrl72 

03 0047 :3 

o::=: 0047 4 
o :;:: 0047!:; 

fr3 0 0 47 6 
(1 ;0: 00477 

u3 0047::: 
o:::: 0047 9 
03 CCI480 

(; ::0: 0 0 48 ! 
0 3 0 048 2 
0 '7• t"j (' 4 0 ·:; 

·-· 1.,. • v .._,. 

Ct3 0 048 ~ 
03 0 0485 
o:::: ;) 048 b 

03 00t~87 



. ··- . .. 
r~ ·;,:~ 

ilr.'! 

-· - .. -·- . -·· . . . - - -· . - -· .. - .. . . • • • • • 0 .. • . .. .. . - .. 
• 

E.2 . YOR TEX LI STI NG YtJCP PROGRAM PAGE 7 LI ST ING PAGE ( 

... 

0 00346 
OQ03 47 
0003 ~ 0 
Cr Q03tS1 
0003 '!5 2 
0003 '!5 3 
0003 ~4 
~· 0 03:5 5 
U0035 6 
('003:5 7 
0003 6 0 
00036 1 
0003 6 2 
000 36 3 
C003 6 4 
0003E. :; 
00036 6 
000367 
000370 
03037 1 
000372 
00 0 3 7 3 
:: 003 74 
000375 
0003 7 6 
00 0 377 
000400 
00040 1 
00 0402 
000403 
1)()040 4 
000405 
000406 
00 0 407 
0004 1 0 
0004 11 
0004 1 2 
0004 13 
C00 414 
0004 1 5 
000 416 

0004 1 7 
!J 00 420 
U00 421 
C004 C: 2 
0 00 42 3 
00 042 4 
0 0042 5 
~n~-~e I,.; [J ;J ... C:• 

OO::t427 
000430 
000 431 
000 4 32 
nnc 4 '='""" "'' .... ....;• ..., 
:)0043 4 
000435 
000436 
000 4 37 
0004 40 
0004 41 
000 44 2 
000443 
0004tl4 
0004 4~ 
000446 
[; 00~ 47 

0 0101 0 A 
0 00 326 R 
~4700 0 I 
00 1 0 1 6 A 
P03~ 6 4 R 
QO 1000 A 
000 32& R 
0 1 434 :3 A 
00 101 E. A 
0000 66 R 
0.0 65 0 5 A 
0 00734 R 
074::i 22 A 
00~00 2 A 
OO :=i 004 A 
0060 15 A 
0 0 .0 41 7 ~ 
0 01 0 1 0 H 
000604 R 
147000 I 
0 0101 6 A 
00 0 406 R 
006015 A 
00 0 42 0 R 
14 700 (; I 
00101 6 A 
000406 R 
006015 A 
000421 
14 7000 I 

A 0010 1 !) 
0 00413 R 
005041 
1 2042 3 A 

:~ 

Oo .,. o·· ·· ·.J ~ '-'" 

0 0 100 0 
000 36::; 

A 
A 
R 

OOG 025 A 
00042 2 R 
00 6 7 0 6 A 
00000 0 A 

14::5 31? A 
141 2 4 0 
12G24 C A 
001106 R 
l 4C:7 1S A 
142 3 1 "-: A 
14 7702 A 
00 11 06 R 
14 3311 A 
147311 A 
1202 4 0 A 
001106 R 
142301 ~1 
151715 A 
15124 0 A 
00l:i2 7 R 
14 3317 A 
1~1 324 ~l 
1 202 4 0 A 
001~27 R 
14331 5 A 
140711 A 
·4 ... .... .. n .1 ( .:. \of •• 

001~2 ? R 
1~1 7 05 II 

~o0 .. ""1 4 e .......... .. n 
-· .. _. .. .J c. 0:::. '• ·) 

00045a.. 00 1 5 2 .:-· R 
00045 ~~ 51715 A 
0 0045 4 
a o o 455 
0004 5 6 
00 0457 
c I} 0 •l 6 0 
.:! 0 0 4 6 1 
""t~,.. .~,. ..... 
1• 1 U .. I 'T 0 C 

1)!)0 4 6 :3 
•) 1)046 4 
rJ OO~G5 
iJOC466 
0004 6 7 
•"•"04..,.~ ·-· u ~ v 
00047 1 
000472 
000473 
000474 

> 

14 0711 A 
·14 72 4 0 A 
001527 R 
146 3 15 A 
1 4 37 05 A 
1 4 7240 A 
"C:4C: ,...~ R 
V I J. ""' C, ,. • 

14 4 7 1 7 A 
15 2 724 A 
1 4 47 1 4 A 
001527 R 
1 4 1 7 1 7 A 

1 " n --:· 4 'I c: . c. .... 
00152 7 

A 
A 
R 
A 

4 38 

4 8 9 
4'30 

491 

492 
493 

49 4 

4 '3~ 
49 6 
't97 
498 

4 99 

:=i OO 
50 1 

!5 0 2 

~0 3 

5 0 4 

5 0 6 
5 0 7 

50 B 
5 09 
""' 0 •' ... 
5 11 

512 

5 13 

JAZ 

SUB 
JANZ 

j ~1 p 

JC1A43 LDA 
JAfiZ 

JClCl JSR 

TZB 
TZ X 

JC 1A4~ LD AE 

JClAS 

JC 1A6 

JAZ 

SU E 
JAN Z 

L Dt=I E 

~u .... .;, D 

JAN Z 

LDAE 

SUB 
JAZ 

TXA 
AD It 
TAX 
JMP 

LDBE 

LJMP 

JC1A46 

N!~6 
JC .1 3 F"2 

J C 1A46 

JCFL SH 
JCRET 

JCPRT 1X 

J CPRTf 

JCT AB1 X 

JC2A 4 

JC TE UF" 
Jt:1A5 

JC T AB+ l, X 

JC TEU F+1 
J C l A:> 

JCTA B+ 2 ,X 

JCTBUF"+ 2 
JC 1 A6 

F"O UR 

JCl~ ~s 

JCTAB+3,X 

o ,B 

JUMP TO CLEAR fLUSH FLAG 

CHECK IF" NEXT CH AR I S PERIOD 
AN't OTHER CHA R. I S A ERR OR 

JUMP TO CLEAR FLU S H FLAG 

FLU SH 
YES -

FLAG . SET? 
IGNORE DIRE CTIV E 

PRINT JCP DIRECTIVE 

SET ALREAD Y PRINTED FLAG 

NOT THERE - ERROR 

NO MATCH 

NO MATCH 

MA TCH 

IN CREM ENT X REG 
B ~' FOU R 
GO BACK FOR NEXT 

DO l tlDEXED 

JUMP TO ROU TINE 

514 !II 
515 ll 
516 ll 

~1 7 ll 

51S * 
51'7 liE 

TABL E TO J UMP TO PROPER SUBCOMPON EN T. FIR S T THR EE WORD S 
EQUA L$ S TATE MENT NAME, RIGH T JUSTIFIED, BLA NK F J !_L ED . 

520 J CTAB 
' 

~21 

~23 
.. .... 4 . •c 

~29 
530 

...... 1 -· .:, 532 

533 
53 4 -_::;.lo!" 

• '1 • · ' • 1- 4 • • 

• 

5 311";-. 
5 .... . . .;, . 

0 

53') 
5 .4.D 

>, 

5 41 
54 2 

fO URTH ~ ORD IS ADDRESS OF ST ART! N5 LOC AT I ON OF SU BCO MPON ENT. 
TABL E IS TERMINA TED BV ZERO WOR D 

DAT A 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DAHl 
DATA 

DATA 
DAT A 

DAT A 
DATA 

DAT A 
DATA 

D ATA 
DATA 

.. 
. .::--
:: ·nA T A 

DATA 

... A T " ' 1J ! !"I 
T\ ,., .... ..... 
.1..' H ! ~·t 

' .JOB • 

JCPCON 
" EriDJo B• 

JCPC Ott 
• F I N I 

JCPC ON 
" DA S MR 

j cc:· T ... v. _ , ~,) ,, 

' FORT 

~I CPT$K 
• F" ;•; A I N 

JC PTSK 
' SEDIT 

JCP TSK 
• S i·1 A I N 

J CP T SK 

• 

• 

• 

I 

• 

I 

I U1G EN I 

JCPT ~ K 
I ! DUT IL' 

JC PT SK 
' CON C 

JCPT S K 
' EXEC 

I 

• 

J OB 

EN D.J OB 

' 

F"I N I 

DA SMR 

FORT 

FMAIN 

SED IT 

SMA IN 

LM GEN 

I DUTIL 

C OliC 

·-'""·· ··- --· ... -...... . . ' .. ~ ·- --- -------··- .~._ .. ~ - -·· __ .,. ... ,.,._-- - __ .,_ ~- .. ---··- - - ·- ... ---- -~- ... - -··· .. ... 

.. . - . 

~15 ) 

03 

03 
0 -:. -· 
0 ~ ·-· 
0 3 
03 

0 •";) 
~· 

f ..... J -:.· 

03 
03 

• 

00488 

00 48 9 
00 4 90 

00 4 9 1 

00 4 92 
00493 

00494 

00495 
(1(1496 
00 4 9 :? 
004'32 

03 00499 

03 00 5 00 
0 3 00501 

03 00 5 (:2 

,.,~ '·o c:- o .... l,l ...;, v _, .;.. 

03 00 5 04 

03 00 5 05 

03 
t · .-. ... .;,. 

1
-, ·") 
J ~ 

'u " ._, 
I' ~. 
J ·~ 

03 

00 50E. 
n o 5 ,-. .., - v' 

0050:3 
( - .. 0 --' 1_1 .J -.; 

00510 
0 0 511 

o:::: 00 51 ~: 

,·, .-. ,-) ' I e • .-. 
v .:., t I,. ._1 J. ·=· 

(13 00514 
1-. .... 
J .;, ... .-. ,_, ·=-' 

03 
I.• .-. 
·' .;, 
( ' .-. 
J .:. 

..... -. 
v ..:· 
~ .o:• ·-· ... 

n '':' J ,_ . 

'"' ... 
·) -.:• 

'i - · ,_ ..:· 
• I ··:· . -· 

,.., "":' 
•.• .... 

.-, ~-. -· · .... .-. .-, 
l• .;.. 

I~ .-. 
-· ...:· 
0 ":• ·J .... 

00 51 5 
00516 
-. - c 1 7 l. u ._ •. · 
00 5 18 
0 051 '3 
00520 

00521 
n'l c:: ....., .-,. ... '..• ._; .:.. ..:. 

On ., .... ~. 
- ·-· \:: .:_, 

00524 

:"1-r::-'=' e '-' u .._t '- .:,. 

( •lJ"50.C 
• • L.. ·-· 

r·~ L"l ~ 0:• ·:~ '•' ,_, ._ · .... 

.-1· r. a: "' -•.. l~ ..; c: -:' 
') - c: ·- ·· 
~ u ..... :iu 

00 5 31 
0053 2 

U.. ::·, ; , .-, ::- .-• . :, 
- .... ·-· ...; J .., 

U.. ·: · ~-· .. ::- .-. "' ..... J •) ._; ·:J ..., 

.-. . -. 
t.. ' .;, 

U' ·: · -· 

.-.. -. 1_. .:.• 

.-, .-. 
·-· ...:· ,-, ....... 
IJ ..: 

(1 ""'"' 1!"" 1.1 ::.0 • .:. .J 

.-. ,., "' 4 L"l '·' ,_. ·-· 

00541. 
"""'4'' lj u .._, c. 

• 



• 

E.2 vuRTEX LISTinG 

000475 
0004 76 
OO Q477 
0 00,00 
0 00~01 
C 00~02 
000 ~03 
000~ 04 
OOO:=i05 
0 00~06 
00 0!507 
n o o ::n o 
000 ~11 
0 00 ~12 
000 ~13 
00051 4 
U O O ~l~ 
OOO :S16 
000~17 
000~ 2 0 
000 :521 
000:522 
000 ~23 
000 ~24 
000~ 2~ 

000 :526 
000 ~27 
000::530 
000::53 1 
000 ::532 
000 ~ 3 3 
(;00 ::534 
000 ~ 3 ~ 
00053 6 
000537 
OOO :=i4C 
0005 41 
0005 42 
000 ::543 
0005 44 
0005 4~ 
U00 ~ 46 
0005 47 
000550 
::' 0055 1 
000 552 
G005 53 
0005 ::54 
c· oos5 s 
00 0 556 

000 ~~~ 
OO L1 ~60 
0 !)0 5 61 
000 562 
0005 63 
00 0 5 64 
0 0 0 56 ::5 
000~6 6 

OOO:i6 7 
0')0 ~70 

!.:00 571 
':100572 
"fJO"' ... .... 1, 1 . ._, ( .;:, 

00 0 ~74 
o·,q nc::."?r:r 
.· ~. v .Jr ..J 

0 0 0 :576 
000 577 
000 6 00 
000 6 01 
0 00 6 02 
"0'''"0"" 1_1 ._, 0 .:,. 

000 6 04 
<"tf'll"\r nC" 
1J 1.JV C V.J 

0 (10 6 06 

.) ::: 0 6 0 7 
1006 10 
;) (10 61 1 
0. 0 ... ,.. 1 .... 

•· o~ c. 

D OO(.l-3 
00 0 614 
00061 ~ 
00 0 6 1 6 
000617 
000620 

120 240 A 
001~61 R 
141717 , A 
14672 3 A 
1~464 0 A 
001:027 
14772 0 
14271 6 
120240 
001::527 
141714 
147723 
142640 
"c·-~ .. u . ;. ..J c. ,., 

14232~ 

R 
A 
A 
A 
R 

. A 
A 
A 
R 
A 

1 4 67 2 0 A 
120240 R 
002070 R 
14631 7 A 
140704 A 
120 2 4 0 A 
00172 0 R 

A 1433 17 
1~131 ~ A 
120240 A 
00207~ R 
1~1706 A 
14471 t<, A 
142640 A 
002117 R 
1~130~ A 
1:53640 

00221 3 
151722 
14270 3 
120240 
0(}~274 
. .. 3 ... 0 .. ....... , ..J 

147706 
120240 ,...,..,_ ... 4' uu c. .... J. 

1 5030 6 
144714 
1 426 40 
00250 7 
14170 E. 
1 1~4714 
14264 0 

A 
A 
R 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
A 
R 

. 
l'-'0723 A 
1.51711 A 
143716 A 
00301 3 R 
140714 A 
15231 4 
1 -~· 4 70:!1 
e n~'?~? V L o' ...,-..,J 

1 46 70~ 
l <:· 61S40 
1 ";1o!l':-' 4 n 
~~- "'-'- v 

A 
A 
R 
A 
A 
A 

nr. ?..,'O ? r;:. 
~;· .. · ·J....,'-t- ro. . ... . _,-o 
l ""? ...J I C. 

.. .... -=- "'=' 0 .. :. ·-- ._ ._, ._, 

141640 
1 2 0240 
..... n-=' 4 " J. C:..L. u 

A 
A 
A 
R 
A 
A 
A 

000066 R 
,.. ,..,.,0''0 IJ t_i IJ 1_1 I A 

005101 A 
006057 A 
00341 4 R 

G 14U 3 A 
001016 A 
(;0(; 1 02 ~~ 
" . . .... ~ 2 ..... l l J. "'t C. ( N 

C01Q16 A 
COC1 617 R 
C C:6~0 ~ A 

. . .,.. . 0 1 i) ll .;a L: 
. c:;- ... .-. ~o~ 

·- · ..... ""t c.: ~ •. 

R 
A 
A 

~43 
5 44 

547 
~48 

~~1 
552 

559 
S E. 0 

:563 
564 

56:3 
566 

.. 

567 
s6a • 
5 6 9 • 
570 • 
571 

572 
573 

::574 
::5 7 5 

...... ., ..., r ,_, .. _, ., 
._1 ,. , . 

~78 
579 

~80 
581. 
r..,- ~ ~ • 
- · 0 '-
58 3 JC2A 4 
"'"4 ._t 0 

535 • 
~86 

c:· ~q _, ..... .. 
«::' ..... ,. , 

··-' ::o ' .. ' 
591 

.. .., -· .... ':? c. 
e" (1 .... 
~..... .. ·-> 

'tl 

.JCR MSG 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DAT A 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 
DATA 

DATA 

DATA 

DATA 
DAT A 

DATA 
DA TA 

DATA 
DATA 

DAT A 
!l ATA 

DATA 
DATA 

I r;c R 
S TAE 

JI'I P 
r ,,_t-. c.. ..... ,_ '-' 

LDA 
J AriZ 

. ., ,.. 
:._ A.l H 

J Atl Z 

.... '"' J -~· ,... 

T.::A 
(''• ":' .... 
-.'> ' H 

.. 

• 

. 
• 

. '. . . 

JCPEX 
" CCMSY 

JCPTSK 
"D P EI'i 

JCPTSK 
" CLOSE 

JC PTSK 
'D UM P 

JC DUMP 
' LOAD 

J CPLD 
'FORPI 

JCF'CR 
" SF'ILE 

JCSF'I 
• R El.l 

JC REI.I 
' SREC 

JC S: RE: 
· wr.o F' 

J CI-I ED· 
'P F' ILE 

JCPFI 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

. " CFI LE . , 
' • • I ' 

J CF ILE 

JC:ASS 
"A L.TLI I' 

JCALT 
' 11 E M • 

JC ME I1 
' KP MOD E" 

J CK PMD • c 

J CRET 
0 

• 

END Of TABLE 
1 
ERRN 

J CRMSG 

JC F'LSH 
JC \A 2 

JC I'RTF 
.J C~i'1S l 

J CF'R T,>: 

t '"' r:·RTF 'a. '...-t • 

. . 
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EXEC 

CCMSY 

VTAM OPEI'i 

'HAM CLOSE 
c. 1 

c. 1 

LOAD 

F'DRM 
• 

SF'ILE 

RE lH ND 

SRE C 

uEnF' 

PF'ILE 

CLDSEFILE 
I.IHERE LU N IS NUMBE R ALLOW S / CflLE,LUN 

DR NAM E RESU LT ING 
CLOSE$ F ! L[ US ING 

4 LSQ LUN GT1EQ 1 0 
r.LOB AL FC B WIT H UP DATE 

AS S IGN 
SPECIAL ALTLI B DIRE CT IVE 

MEMO R'o' 

K?t-i CDE 

c 

ILLEGAL STATEMENT ERROR 

ERROR HANDLING ROUTIN E 

FLUSH FLAG AI. READY SE T ? 
YE S 

JUMP IF' AL READ Y PRI NTED 

GO PRINT -JC P ERR OR DIR ECTIVE 

RE S ET P RIN T~ U FLAG 

03 
03 

03 
03 

(13 
03 

03 
03 

03 
03 

03 
0 ~~ 

03 
03 

03 
0 .... .. ~ 

03 
03 

0 3 
0 3 

Ct3 ,, ·:· .. " 

( 't ·~ 
'• .... 
( • •'j 
• •J 

0 3 . .., --:, ....... 

0 '=· -· .... .-. 
IJ ,,:. • 

03 
n .-. 
'·· ...;. 

03 
I) ~· .•. 
.~ .. -. 
"' ..:· 
' " •"'\ 
... J 

'" ,., v .:,. 

0 ~. 

,J 

'J .... 
I ...:.• 

0 .? 
0 :3 
(I :'3 

. 0 '=' ._. 
ft ·:0 • •.J 

L., ·:· . -· 
U
&l .-, 

..;i 

00543 
00544 

• 

00545 
00546 

00547 
00548 

005 4 9 
00550 

0055 1 
00552 

00553 
0055~ 

00 ... .-.c: 
...! ·J•.J 

005 56 

0 0 ... '17 • ...! ~ 

0 G 55 ~~ 

005 5 '? 
0~:5E.O 

Go .,, •• 
·-' r;, i 

0(1562 

0 0563 
n u· s-: ,.; " ._, . 

00565 
• ., C' • • 
t; t .. _1 b f: . 

...... r,....-, 
Ull .._o o.·· 

" " "' "' " IJ l..t ...J C• C· 

005 E. '? 
0 ,... <= - , " .. , .._, (". . . 
.. , " C' ~· 1: 
IJ V·-' ···J. 

0 ( -.,·~· ... ' ':! ( ·-· 

" !' 5~ · v OJ ~- .., 

(• ,., "" ' ~ .., ... ·-' .,- '*" 

- .. , r.:· ..., OM 

I) '-· .... i , .. : .. . 

0 057 8 
~,o s 7 a <. ._ r ·" 

0 0 58 :) 
.... ,. r.··· ..... c 
I} ~~ .:1 •::• J. 

" (' r:' (\ -·· •) I .... 1 .;':> :,:. 

0 0 c· >:J ---.~ v •J 

" (l r::' .- . "' IJ .. • ··' C· .. . 

CC5 8 ~ 
O(l e .-. .. ·~ ._ .. •.:· 
r. ,·1 c- r . -:• 
l) '· ·-' 0::.• •' 

0 1., 5 f.) .:·. 
• ., IJ :. J 

··; 1.1 e ,·, ,-, 
I • .._I oJ :J 

0 0 5 9 •) 
O .. ,r.:::•:"l i ... ... ... · . 

0 ... e- .... .... 
V...J':!' o.:: 

0 05 ')3 

~, ,., c ·=· 0::~ 
1 .. 1 '-' ._1 .. •• ..... 

IJ~ j'J ~ q (:, -- .. -· 



---· -- .... 
'%' -~ "'. 

' ).:-• ... ~ . 

000621 
oooGz e 
coc e.z~ 
0 0062~ 
c:ooe.:::~ 

0130626 
00 06 27 
oooe.3o 
noo.:.31 
l· ~G f:.32 
000£.33 
OC!JE.3 4 
00 ... ,. ~ ... . •u c..: .... , 
000636 
OOOE. 37 
0006 40 
00054 1 
0006 42 
0006 43 
0 00644 
O ~n,.Ae ~'.• O "t ...J 

0006 46 
COOE.47 

0060l7 ~ 
0034 40 
0.0612 7 
003 41 4 
006057 

R 
A 
R 
A 

R 
A 

00 ·:>"" .. ._, ·~ ~~ ·-· 
00602 7 
0034l:i R 
0 01020 A 
000657 R 
0·05001 
170 47! 
004 2 50 
00612 7 
003 4 17 
006057 
003437 
0050 01 

~ 
A 
R 
A 
R 
A 

005 1 27 
0034 1 6. R 
006057 ~ 

H 

A 

00 343S R 

"~:JG6 :i0 00 6 ~ 0 :i A 
00065 1 
"0""' "'~ v · ~; c~.:.. 

OO G6 :=;3 
000 6 54 

000 4 05 
0 f"'' t A.,. .. 

u i ~tu.....: 

00 3 433 
ooooo:; 

A 
~ 

H 

0006~~ 00 100 0 
0006 56 C00664 

" H 

R 

000657 006505 A 
oooe.e.o ooo4oE. A 
0 00 66 1 001405 A 
.... ,.,,.,,.6 ... 
\ 1 u 1,.1 '=' c. 
0 00 6 62 
000 6 64 

oooe.e.e. 
0006 6 7 
0006 70 
"'"'"'Z 1 -· y .... b . 
""0 ... '9 "' l.l ._, ~ r;. , c:. 
,.._,..,,..,, ~ ...._ 

VU'--'01..) 

:JCOE. 74 
000 675 
"""6 ... "' uu ~ to 
0006 7 /.' 
00 0700 
0 0070 1 
000 702 

00 0 7 03 
0 00704 
0007 0~ 
00070 6 
O OQ7'J7 
000710 
,JQ 071 1 
00 0 7 12 
000713 
00071 4 
000 11 5 
000716 
000717 
000720 
000 721 
000722 
00 072 3 

00072 4 
000725 
00 0 7 26 
00 0727 
:)0 0 730 
00073 1 
00 0732 
00 0 733 

00073 4 
00073 5 
000 7 36. 
000 ?3 7 
00 0 ? 40 

000741 
000742 
•"• "0 "'4" 1.,1 '-' • - :· 

·-·-...... 

R 
A 

003433 
000003 
017000 l 
0:'1400 4 A 

006:50::i 
000404 
t OOOOC 
0 1 040 3 A 
000000 E 
000000 A 
00000. 0 A 
0 06 :>05 A 
00 4 160 
0 0 101 0 A 
Q007' 1 2 R 
0 1700 0 
054004 

A 
A 

R 

A 00 6 :50:i 
00040 4 
1 00000 
0 1 0405 A 
0 0 0672 E 
00000 0 
0 00000 
01042 2 
006~0~ 
004131) R 
0 0 1 010 A 
00007 3 R 
0:14003 A 
001000 A 
000 1 02 R 
1:5233 1 A 
00 0000 A 

000003 A 
000727 
00000(' 
• ""n~·" 1 c. ·' c. ... ·• 
145 3C::: 
12~252 
130640 
120240 

R 
A 
A 
A 
A 
A 
H 

074146 (4 
064 1 4 E. A 
O·o· t ··· ... .... .::. 
005311 
05 4 0 0:3 

A 
( l 

i4 

006505 ;1 
00 0 406 A 
001 4 05 ~1 

600 

601 

E.O 2 
603 
604 
605 

606 

607 
608 
609 

,.. • 0 
01 

~ .. 
01 ... 

612 

613 JC3 Dl 

• .. 

614 JC3 E2 
61 ~ 
6 16 

i1 7 

613 

619 
620 
621 

·. 

6 22 JC3£4 

624 

62~ 
626 

627 ZTY 
6 28 JCF'LSH 
62'3 JC POUT 

6 "n 
-:J t.' 

6 3 1 
6 ::: 2 
633 
6 3 4 

HAS TR 

Nl3064 
ril 20 24 

635 ~ 

6 "' ,; )K .,; . ._. 

640 
641 
64::.' 

...;C F' RT 

Y$J CP . . 

LDAE 

ADD£ 

STA E 

LDtE 

J BZ 

TZA 
DI V 
L RL;::j 
ADDE 

STA E 

TZA 
DIV 
AD DE 

S TAE 

1DLI 11K 

JMP 

IOLII"fiC 

L!lA 
STA 
I-IRIT£ 

JSR 

JA Z 

LDA 
STA 
WRIT £ 

LDA 
JS R 

JAZ 

STA 
JMP 

DATA 
DATA 
DCE 

DATA 

DATA 
DATA 
EJEC 

HOO 

E~RN 
• • 

Jcp·J1sG+ l 

COUNT 

JC3 D1 

T E tl 
s 
HZER D 

JCPMS G+3 

TEN 
HCOM 2 

JCPf1SG +2 

LU,JC PI'ISG-lt~ 

J C3 E2 

LO,JCPMSG- 1t3 

J CF"CBS+3 
!f. +~ 
LOFC B,SDtOtl 

• . 
VfSOL Q• X . -
JC3E 4 

JCFC B.S+ 3 ··s· LOFC S•LDtOt1 

TWO 
VZD\o' TPt X 

J C1A l 

.JCF" LSH 
JC1A 2 

• T y • 
0 
3 ,rf~S.T RtO 

• 

C1306 40 
01202 40 

" . .. . 

.. - .. .. . 
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110 

SET J CON IN 

ERRO R MSG 

CONVERT 

COUNT 

AND SET 

IN ERR OR 
MESSAG E 

STOR F. "LOF"CB" ADDRESS 

WRI TE ERROR MSG TO S O 

LQ = SO '? 

YES 

Itt CALL 

~TO RE 'LD FCB " ADDR ESS IN CALL 

NO WRITE ER ROR MSG TO LO 

LUN FOR SI 
IS SI A TTY DR CRT ., 

! 

YES GET NEXT ~TATEMENT 

NO SET F LUSH FLA G 

SUB ROUTINE PR I NT S JCP DIRE CTIVE ON SO AND LO DEV ICE 

STX 
S TB 
LDA 
DAR 
STA 
I OLI NK 

JCP RX 
JC PRB 
VSJC B GET FUF'FER ADDRESS 

S ETUP LQFC:B 

. -- --~-·-- .. ··--- . . ' . -·---~-------·-------·-~ ·- . ---.-- ... _____ ... _.. ·- . .. ·----- .. ~- .. ., 

-· - . . ... 

617 ) 

03 

03 
• 

0 •j 

~· 

03 

03 

03 
03 
0 -:• 

~· 

U 
• . .., 

,:, 

" ~. v . .) 

03 
') . .., •,:, 

03 

03 

0 ·~ .;, 

. . . 

• 

0 0 !197 

00!398 

0059'3 

00600 

00 601 

00€.02 
OOE.0:3 
00604 
00605 

00606 

00607 
00608 
0060 9 

0 OE. 1 0 

0 0 611 

03 00612 

03 00613 

0 ., ~· 
U• ·:• 

~· 
('> ~. 

..... ..: . 
00614 

03 OC617 

03 00 618 

03 OOE.19 
~13 00620 
c ::: GCJE.21 

03 

.·, ~. 
!_ .,:, 

0.3 

C "=' _, 
~ ... _. ·-· . ..,. 

03 
03 
, "'] -":· . ., .... 
~ -. 
1_1 -~ 

00622 

00624 

00625 
00 .. .... . t• ..... t::~ 

.-. .., / ..... -:-•.· vo c.·· 
Oo c::> •::> 

u ' ·· ~--
<"\ .... ,. ...... .-. 
:; '·' C• , ... _ :~ 

') '' 6"' " J IJ • .J 1,1 

()0631 
00632 

nn ·· 'Jr - - t• ~-· ""! 

03 0(1635 
t. ·-=· r. ;, L -:~ .c. 
oJ •..;• V •J C• ·- • •J .-.. -. ' . . ""' .... .. , .-. ,_ .. :: 
. . . -· . 
• I - .:• .. , . •, 

o,.l • -

,-. . -. .; .;: 

.-. . -. ,.- ..... -. ,_, ,_, .:• .;_. :· 

.-. ,., .. · .. ,., 
1_1 , _, ;: .... , '· 
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000744 
00074 :5 
000746 
OG0·747' 
0007:50 
000751 
000 7:52 
0007'::!3 
0007::54 
0007::i:i 
000 7:56 
Q007:i7 
000760 

000741 R 
000051 A 
030400 . A 
015003 A 
150 463 A 
054445 A 
015002 A 
1:50463 A 
14444 2 A 
0 0 1 0 1.0 A 
0007'70 .R 
C 1 7 00 0 I 
0~400 ·1 A 

000761 006 50 :i A 
C::J 0762 00040 4 A 
0 0 0 7 6 3 1 0 0 0 0 0 A. 
000764 010403 A 
000765 000707 E 
000 766 000000 A 
000767 000000 A 
000770 030400 A 
000771 015005 A 
000772 150463 A 
000 773 144423 A 
000774 001010 A 
000775 001007 R 
000776 017000 I 
000777 0~4004 A 

001000 
001001 
001002 
0010 03 
00100 4 
001005 
001006 
001007 
001010 
001011 
001012 
0 0 1 0 •1 3 
001014 
00 1015 
00 1016 
001017 
001 020 
0010 2 1 
00 1022 
00 102 3 
C0 1024 
00 10Z5 
0 010 26 
001027. 
~!0 1030 
001031 
00 10~2 
001033 
001034 
001035 
001036 
0 01037 
0010 40 
001041 
00 1042 
0010 4 3 

. 001044 
001045 
001046 
001047 
0 010:50 
0~ 1051 
0010:12 
001053 
00 10:54 
00 105:5 
00 1056 
0 01057 
0 01060 
l-0106 1 
00 1062 
001063 
0 01064 
OQ106~ 
001066 
00 1 0 6 7 
o·o 1 o 7 a 
0 01071 
0010 ·(2 
001073 
00 1074 
001075 
0 01076 

... - ,_ 

006~05 A 
000·~04 A 
100000 A 
0104 05 A 
000765 E 
000000 A 
000000 A 
1)1 0412 A 
0061 20 A 
0000:10 A 
004241 A 
0:5405~ A 
OZ7000 I 
064064 A 
00:1111 A 
.1 370 0 0 I 
001010 A 
001073 R 
017000 I 
001010 A 
001030 R 
057000 I 
005001 A 
057000 I 
006505 A 
003705 R 
147 000 I 
001016 ~ 

001 06 7 R 
014043 A 
00434 1 A 
005311 ~ 
054040 A 
037000 I 
027000 I 
005322 A 
005021 A 
C04141 A 
006440 A 
001057 R 
016000 A 
150462 A 
00611C A 
G00240 A 
0 :56 000 A 
001003 A 
001060 R 
076000 A 
005021 A 
1440 17 A 
00101 0 A 
001073 R 
0051.22 fi 
001000 A 
0010 ~7 R 
017000 I 
1440~0 A 
0 0 1 0 1.6 A 
001030 R 
014006 A 
057000 I 
OZ4G06 A 
03 4 0 04 A 

·- . 

643 
644 
645 
646 
6 47 
648 
64'3 
6:50 

651 
6~2 
6~3 

654 .JCPR1 
655 
656 
65 7 
658 

659 
660 
661 

.. 

LDX 
LDA 
ANA 
STA 
LDA 
M lA 
SU B 
JA Z 

LDA 
STA 
1-JRITE 

LDX 
LDA 
ANA 
SUB 
JAZ 

LDA 
STA 
1-JRITE 

662 .JCPRE LDA 
663 ADDI 

664 
66~ 
666 
667 
668 
663 
670 

671 
672 

6 73 
6 7 4 
675 

• 

676 .JCLA'Bl 

677 
678 

6 7 9 
680 
681 
682 
6S3 
684 
E. S5 
686 
68 7 
68 8 

6 89 
6 90 
69 1 

.;. 92 
6 93 

LRLA 
ST~ 
LD F. 
ST B 
IAR 
ERA 
JAZ 

LDA 
JAZ • 
STA 
TZA 
STA . 
JSR 

SUB 
.; Atl Z 

LDA 
LSRA 
DAR 
~ TA 
L D)< 
LDB 
DBR 
TS A 
LSRl> 
BT 

LilA 
ANA 
ORAl 

STA 
JMP 

6 .94 
695 
696 
697 

.JCLABI , ST)~ 

.JCL.AB3 TBA 
SUB 
JAZ 

698 
69'3 

700 .JCLAB4 
701 
702 

703 .JC LAB~ 
704 

. 70 5 
'766 

I Bl' 
J11P 

LDA 
SUB ·· 
JANZ 

. 
LDA 
STA 
LDB 
LDX 

' 

V$LUT1 
so,x 
P.M377 
JC TA 
S I' X 
BM377 
JCTA 
JCPR 1 

JC F'CBS+3 
!1!+ :3 
LOF'CBtSO•O•l 

V$LUT1 
LO,X 
'!JT137 7 
JCTA 
.JCPRE 

JCrC BS+3 
•+'3 
LOFCB •LO,Q,l 

ADRS OF' LOG UNIT TBL 

SO CUR ASSIGNMT 

SO CUR ASSIGNMT 
sa, SI SAME LUN '? 

STORE "LOF' CB" ADDRESS IN CALL 

NO - WRITE JC BUFFER TO SO 

LO CUR ASSIGNMT 
LQ, S[] SAME LUN 
YES 

ST ORE ' LD FC B' ADDRESS IN CALL 

NO - URITE JC BUFFER TO LO 

• 

V$JC B 
4 G 

CALCULATE CHA R 
tH AR IN JC BUF 

ADDRESS OF LAST + 1 

1 
EUFLII't 
CHPT R 
Sf'lV ECP 

CHP TR 
~lCL ~F:5 

:-·ER PTR 
. .:c:..A ~l 

CHP TR 

PE:RPTR 
JCGTCH,)( 

N~~6 
JCLA I4 

• 

BUF LIM 
1 

BUF'L U• 
~l l ;~ 0 2 4 
CHPT R 

AN D STORE IT 
INTO BUFLIM. 
SAVE CH PTR IN SAVECP. 

IS CHPTR A·r END OF BUFFER? 
IF YES • JUMP TO END OF' ROUTINE. 

UH EN PERPT R IS ZERO, WE SCAN FOR 
Ir NOT, WE ~LREAD'' KNO W WHERE '' ," 

• 

REINITIALIZE PERPTR. 
I S NEXT CHAR A PERIOn? 

IF' NOT • JUMP 
• 

CALCULATE LAS T WORD ADDRESS OF 
JCB AND STDR::: 

IT BACK INTO BUFLIM 
TWO SPACES. 

1 COMPUTE ~DRD ADDRESS . 
RAO+BO,JCLAB2 IS PERIOD IN LEFT BYTE? 

o , B 
LHt.l 
0240 

0, B 
JCLA B3 

0 , B 

BUFLIM 
JCLA B~ 

JCL AB2 

CHPTR ' : 
BUFl.IM 
JC:..A B1 

SAV ECP 
CHPT R 
.J CPR B 
.JCP RX 

NO. 
REPLACE PERIOD BY 
A BLAI'!K . 

ST ORE EACK INT O JCE. 

STP RE BLA NKS INTO JCB . 

ARE WE AT END OF BU FFER? 
IF YE: , JUMP TO JC L ~BS . 

IF NOT, It1CREMENT BAN D LOOP. 

THIS CHAR NOT A PERJOD. 
.. 

LOOK AT NEVT CHAR. 

RE ST ORE CHPTR . 

.. .. 
• 
I S . 

03 
03 
03 
'()~ 
03 
03 
03 
0 ? 

~· 

03 
0 .-. ..:0 

03 

03 
03 
03 
0 ~: 
03 

03 
03 

00643 
0064A 
00645 
00646 
006 47 
006 48 
00649 
00650 

00651 
00652 
00653 

006:54 
00655 
0 0 6.5 6 
0 0 6'5 7 
006 58 

00659 
00660 
00661 

E., 10! -JI!IF.J!lU! 

£.1 lf. ;"•*~lf.lf.~ 
' . 

E • 1 )!!: ·.: * • llf "' liE liE 
E.1~~ '40>:llfl!:llf* 

E • ! liE '"' :« liE liE liE • :« 
E . 1 *~ . .t:• ~•w. i« 
E • 1 ll! . ., ,.. lf. liE :.. :.. w. 

E • 1 lf. ~ :.: liE ~01! lf. liE 

E 1 *:O::«l!Eli!~JIE :$1 • 

E . 1 
E . l 

E. 1 
E . 1 
E. 1 
E . 1 

E . 1 
E . 1 

E.l 

. .., ... ~ "" "' "" "' ,, -~ . ... ; :.. iW. .......... ;'f'; .-• 

~' '" "'- llf ~ * il: ~ 
- . ,. ' ' " "" "' '"' ""' A' .T.: ... : ~;o~~~;~;~ . . . :h 

" ~""'"'"'"' "" "" "f': •• ,-. :'X ..... .. • ~op; ..,; y. 

lf.lflf.liEJI!ll!lf.lf. 
l!EliEl!EliEJtE!f.:«,., 

r 1 .. , "" '"' "" "' ,., "" '" &:.. • r.. ·""'· •• • • T. .... ;~ ·'" ... . 

E . 1 :.:: ~ :t.:tHW. !f: !f: :.>: 
E.l ~ '(o':t= liE ~ *ll!~ 

E 1 "" ~ ,. "' "' "' "' ,. .. • ,"91: .-; ~· ,; ,y; iTo l'r. ·'· 

E • 1 li!' * :t * Jr: * * :~ 
j:" 1 :~~: ~ "" .. * :f. w. if: ·- . .. 

E. 1 ~* ~*»:'«:« '1\ 
• l 'Ot ~lf.lf.liElf.lf.:O: -. 
~ 1 .... ,. -~ .., ... "' • .., '¥ 
~ •• :<r: l .:<r.: O'r.;"'ll;~ • ."!'!: • •• 

E 1 .,. .~ ... ~"'"'"'"' -· .. .... .. :.;;'l"';;.,.;;oo:r. ~ 

E. l~ **"'liE**~ 

E. 1 
E . 1 
E. 1 
E . 1 

:-.:.. * lklf.:¥ :«:+0 
)l,;'t'lf.lt::t':t'~ 

:e; ~ lf. liE ~HIH'f. 'f: 

lf.lf. '!' lf.lf.~:f''t' 

E • 1 lf. ·~ ''- * x-: lf. !f: * 
E 1 . "' ... "" "" ~ "" .,. • • .+. .:.; :-y; ~ .T. ..... ;T; : ~ 

E . 1 lf. .Ct:'t::t:lf. :f:~ 

E • 1 * ~ :.Hf. " ' l.O:i * 
E 1 ~- "" "" "" ·~ "" ~ "' . - ... ~ ....... ....... .. .--:;.~ 

E . 1 :»: ,.,,.,*~"'*,.. 

- 1 "" ~ ... "' "' "' "' "" '- • ""' • • ... 1r. w. ..... AT. Y. 

E , 1 r:. "' :.: * J1o: lo•: 
03 0(1663 

. ' 
' 

• 



._,. ____ .. 

-· .. . 

E.2 YORTE X L I STI ~G 

00:077 
uO llOO 
00 11Ql 
00 1 1 02 
00 11 03 
00 1104 
O U llO~ 

!)0 !106 
0 c 1 1 0 ;· 
001110 
0 0 1 1 1 1 
D0 111 2 
001113 
00111 4 
00111 ~ 
0 01 11€. 

0 0 1 
0 0 1 

. . .. 
.1 J. ... 

1 "=' n 
,L '- .... 

:1,.., • ., ....... 
•.JV ... .i. C. J. 

-~ n .L' -· ·~~ 122 
l 1 2 3 
1 1 2 4 

oc 
r! 1'\ 
.... "'' 

00670~ 
0000 00 
o. 0 0 0 0 I) 
00000 0 
00000 0 
0000 00 
0000 00 

C1004 E. 
0042~ C 
150462 
O:i 4 30~ 
01004 €. 
1 5 04€, 3 
• l ..... 0 .... 4 .... ..:.· -:.. 

0~0 0 4 0 
00500 ! 

,..,..,.r,' ...... 
U \_I t::a .,_, IJ ,_t 

OOQ4C (, 
,..t'\4Al< 
..: v • ... .. 

001117 
00 0 1 70 
0170 0 0 

A 
A 
A 
A 
A 
A 
A 

,, .... 
A 
A 

A 
H 
A 
H 

A 

R 

• • 
n n ••~C" f"or."'A"'nA ,._ 
L''-' .1 J.~ ..J U .... J""tUV""t .... 

0 0 1 1 26 
00112 7 
0 0113 0 
0 0 1 1 8 1 
0 0 1 
0 0 1 
0 (I 1 
001135 
0 0113 6 

~ nll'"'~ f_.!} ~~ 

0 01 140 ,., .. ,_, ~ ... 
0 0 
0 ( ! 
.. . . . .... ~ 
no 

1 1 4 1 
1 1 4 2 
1 1 4 3 
1 l 4 4 
1 1 4 ~ 
1146 

00 :147 
'":Q 1l:IG 
0011:;1 
!)01152 
"''"1' "' "' ·-~ u J. ..... .J 
, .. )1 154 
n n l ' "'"' ._. ·_. J. ..J ..... 

001 1~6 
()0!1 5 7 
r; ·~ 1 1 e. o 
, ...... . ,.1 
•J IJ ,t,. ,1. 0 

0 ::' 1 162 
C: l : 6 3 
,.. ..... . ~ ,-A 

•.:l,: l ... O "'t 

0 01166 
0 8 1167 
•'! ( : • 1 7 n 
·-· .... J. • , "' 

ClC:l ~ 7 1 
n ;) 11 7 ':> . ... •' '-
0 

I """ 1 v '-' • 
C G 1 

1 175 
1 1 7 6 

17 7 r ') 1 

t ·J 1202 
~ ~ .. ·• """G~ ~ .. . _, l c. ·:> 

" '~l '""' nA I I •) , ::: 1,.1 "'t 

0 ) 12 05 ...... . .... ,., ,. 
'·' •.! .L C. L1 0 

!'i'J:~ 07 
-· -

' 
. ...... . .-
l.:: i U 

'_ ')!2 11 
r. r•'''"' l'""~ 
' - ' I} ,\ ~ C. 

" r'll ''l'""~ .;.· c. .,:, 
00 12 14 

006505 
fil"or,4r•A 
VI.;U V"'t 

1 00001) 
0 0 3011 
Onll"\f"'" n 

U U 1.1 \.1 IJ 

0000 00 
00000 0 
0 1 70CO 
054004 

. 
006505 
0004 0 4 
10000 0 
0 1 3411 
001132 
000000 
00000 0 
0 1 0465 
,..,..,.&"1\C' vvo._• u-..1 
00400 3 
00:5012 
016 001 
G ti43~ 0 
0 0 6 6 1,-
"0_"" _..-v t .;o ..jO ' 

001 00 1) 
0 0 1 17 5 
02700 0 
"'6 "" ""' v J. ·-· u .,:. 
00531 1 
0 0 lC.O~ 

A 

.... 
c.. 
A 

A 
(."> 

A 
A 
E 
r-1 
A 
A 

~ .... 
A 
~ 

i'. 

A 
R 
I 
" 1--1 

A 
A 

00650 5 A 
000404 A 
10000 0 A 
0134 05 I=; 
001 00, .. 
"'"'"" ~,..,.. u i.J u .._. u v 
""O"' "" f"' U U I V\.l•J 

t"!n11 "'!":-
"'"''~ ,. ,_, 
" 1 n ... · ... l • • '- t ' ' 
v ~ ·-'-T'-' t' 

On- <= n <:-
1..,1 b .,J u .... 

0040 ':: ~ 

0 ""' " 1 -. ·~t ._, • .. • .::. 

" .. .~ t"l " , 
UJ.OI .. I \.1 " 

00435 0 
"""'" ·""· ~ ,_. '-' ~· t::• A. ;" 
t"o I"\ ...... '""', ~ v '-' -.:· .: .. 0 , .. 

00100 0 ,.,,., ......... ...... ~ 
t..• \,.I L C. C. ... 

C 270 0:J 
0 1 60 03 
"0 ... , "::' 1 1 .... ...... ..... .a. ... 

00100 4 
00122 4· 
06~0 04 

A 
A 
R 

A 
.... 
r-. 
I 
A 
' :·t 
A 
R 
A 
>I 

~~1:::> 1=· o cr"' O.,. A _ ,, _ _ o O ~ ·.J 

,-,,-, ,. "" 1' ,..,., n ,..,.. .. 
·-· 1_1 ~ c. 0 ... L' '.' ~ ,_, ... 
.... ,..., .. ....._ .. .,. 
·-· •.• ~ C. .&. r 

{.,; :) 12 20 
.... " .. -.... , 
'-' '--' '· ,:, ~ L 

" r> <"\ t"o n """ J. \.1 1,1 I ) 1,.1 IJ 

A 

""0~ o I 

"' 00 I 'oi 

7 03' 
710 
7 1 1 
71 2 
-,1., I ._, 

714 
715 
716 
717 
""10 I '-1 

713 
7-20 
721 
7~-::> , -,_ .., ........ ,. c.~ 
, ......... ,. c. ... 
725 -..... .. -.;.:.o 

.., " .., 
~"' c. r 
.., ..., n 
reo 
7 29 

....... 0 ' . ' ~· 
7 31 
"'3 ~ ,. .:: 

. ' 

733 
....... 4 
~ .~ 

735 
7 .,. . ., r:, 
73 7 
~""':' 0 
~· <.J """' 

739 

740 
7 41 
742 
7 .1._"':\ 
I ''-' 

744 
7 45 

74tS 
""47 ' ' .... 8 
t'' ~ I 

... .. .... 
i" '"t :' 

7~ " 
• - · v 
751 
...., c:: '"" ,,. ·-' c. 

..,.5 .... , . . ~ .... 

754 

"?«C r .._t o 

757 

"?.,. .... 
" ... ) tj 
~e n ,. ...... 7 

. . . . 

BUfLII1 
SAVECP 
..JC PRX 
..JCP RB 
JC PRTf' 

ll! 
~ 

ll! 

JCPCCN 

JCPl 

YtJ CP 

I JM P 

DAHl 
DA T~ 
DATA 
llA TA 
D!=IT!=I 
E JEC 

LDA 
LRL A 
ANA 
~T .... 
,)1 M 

LDA 
A ~I A 
ORA 
STA 
TZA 
IDL INK 

i..D A 
S TA 
OPE N 

LDA 
S TA 
CLOS E 

L:I A 
J S R 

TAB 
l.DA 
LSR A 
SI\:E 

JMP 

'-DE 
' n " '- -· .... 
D ~~R 
JA N 

ST E 
CL O ~E 

EQU 
LDA 
J S R 

TAB 
L DA 
L: RA 
~ f'' o ,
~ •ot, r .. 

.J f•l p 

LDB 
L :1 f~ 
CAR 
.JAr~ 

S TB 
r-• O" E ~ "- .,), 

0 ' ::-: 

0 

0 
(I 

0 

V$C RDI'I 
8 e .. - ~ 

LHW 
JC HI 
VSC RDI'I 
R Hl~ 
...:CTA 
VSCRDI'I 

JC FC BS +7 
~ + 5 

GOFC B,Go.o,o 

JCFC BS+7 
•+S 
GOFC B,GO,O,l 

FIVE 
JCLN DV,X 

1 , B ,., 
0 

i'i 3 04 t7t010 

~' C P 1 

JC F' CBS+3 
3 , B 

JCP l 

W-+5 
LOFC B, LO, 0 ' 1 

lJ. 

SEVEN 
JCLNDV •>~ 

1 , B 
8 
'1 .......... 4 ... tl ...:il_, , ., , 

JC P2 

0 1 0 

JCF C B S+5 
~ . B ·' 

! r. p •:)< ·- -· ~ 

"M +5 
BOFC Bo7o0•1 

• 

' 

PRO GRA M PAGE 11 LISTING PAGE < 

EXIT 

STORES END OF JCB. 
SAVES CHPTR WHILE WE LOOK FOR PERIOD 

JCP CONTROL S TATEMENTS 

GET KEYPUNCH MODE 

RE SET TO NOMINAL VALUE 

S TORE ' GOF CB' ADDRESS IN CALL 

OP EN "GO' FILE WITH WAIT/REW . 

STORE ' GOFCB ' ADDRESS I N CALL 

CLOS~ ' GO " F ILE WITH WAIT /UPD ATE 

L.:O 
GET DST ENTRY ADDR 

DE VICE NAr1E 

tS LrJ AN RMD 

IF NOT AN R~·iD 

LOFCB ADDR 

IF FILE NOT OPEN• DO !'! Q T CLOSE 

F"CB ADt~ IN CALL S TORE 
CLO S E ' LD' FILE WITH WAIT /U PDATE 

:BO 
GE T D S T ENTRY 

D E V ~ C E NAME 

IS BOAt! RMD 

IF Ni'T • I U AN R I~ D 

BOFCB ADDR 

Ai l DR 

IF FILE NOT OPEN 

:S T O~·E F"CB AD DR IN CALL 
' BO ' FILE ~ 1 1H WAIT /UPD ATE 

6 19) 

E . 
E . 1 

03 00664 

t~~~lf.!«:f..lf. 

~ ~~ )l!:f:lf.ll ll 
• 

03 00665 
0 3 00 6 66 
O~; 0 0667 
03 0066 8 
03 00669 
o:: 00670 
o.::: 00671 
0 ·':' ~· 

0 3 
0 3 
0 -· ·-· 
0 ":• 

~· n ·:· . ·-· 
0 3 
0 .,. ~· ,.. ..... 

\.1 ..:· 

0 ·:· ·-· 
(• .-. 
-· .:o 

0 0672 
0067 .3 
006 74 
Of.t F..75 
00676 
00 6 7 7 
OlJ.F= ........ _, ( 0 

0 0679 
00680 
I} ~I 6 3 1 

n o o· P. -:o . " ... 
r' ""68"' ,_, ... -:.· 
[1(16 84 

(1:3 0068'5 
o:::: 006 86 

E . 2~~ ~ ~ *-~'«~ 
E . 2~ ~: ~~»::r. w.:t: 

E . 
E . 
E . -t.. • 

~ ~- ~ ,., "' ~' -~ ~ c.~: .....-;., --:-; K, ;"'';;.,..:'If' 

~ "' ~- "" .., "' . ., "" ·~ c: 71-; ·" · ,.. ,., , ~- : .... ·" · :. ~ 

....... "''~~'"'- ... ~ c. ........ ~. ;v;, ..: ;,r; .... ...-:: 

•C• ~ '"' <0' ~: • ., '"' ..., "' ..... •• ~ . :'I' • • • ~ ~ . 

E ~ ... ,.,~ _., ... ,.,,.. ..... 
• ..: .no. ; .-, ~ .-.. X ;, • "' ';7. .1'h 

E . 2 _; -~ ~ ~ ~ if. ~ .« 
~ :=- ~ 'l' ~ l!: 'f. ::!! ::r it> - . -

F. • 
E. 
E. 

~. '«' "" "" "' 'li ,., "' "" .:;. ... • -:. ·"'· ,.,. ,., ;,; ~- ;v. 

~ · · »· »·~---·~ 
..:: •• ""'~ .~: ~ ;to; '"; ""· : . : 

. . .·. : ' "' "" "" "" "" ·~ c. • .:. .,, . ... . .« ~ .~ ,, : 

E .-. .. .... ~- :." - li*! - ... • C ' '"'' . r .,.. .-. . ..... :-.. ;r . t -

f- .O:t ... •• • :j: ~ ·:.: • * ::ti . . ... . ... .... :>~. , ,-, 

~ .-, . : :..: : ... :..: :..' .... -..r •..: c. • ·= '~ ·"'· ........ ;?. ..... .... -~ 

E: . ;· ~ ,., :;,: ,.. "" ., 'f. :.: ..... . . . . . . . . . . -· . . . . 

E • 2 ,., :.· , '*- * * * ll! 
E " ~ ~ .•. "' ., .. ... ,.; • c; ~ :'lr. • ..:. ;op; .19\ ..... . '? •• • 

E ·.:·:P::~··:..: ·" :a-~ . ... . .... ... ... ~~"'· -" 

E • 2 ~ '* ''~"''' »= ~ :1 '« 

_____ .. __ .. -.- .... . 
. ' . .... ·-- .. --·--------·-... .-......... _ .. _.~ .... - .. ··---------- -· -... ---- ··--... ----·-·------..... ....... ... ... __ -... .. -·-· ... .... - .... _., __ _ , __ --- ,._..... . -. --·~ ·---
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E.e VORTEX LISTING 

0 012·22 
00 1223 

. 
0 0· 1· 2,~· 
00 1225 
00 12 26 
0 01227 
001230 
00 1 23 1 
1:'01 23 2 
001233 
001 234 
00 1 23!5 
00 1236 
00 123 7 
001 240 
001241 
001 24 2 
00 1243 
00 1244 
00124~ 
001246 
001 247' 
0 012 50 
00 12:51 
001 252 
001253 
00 1254 
0 01255 
00 12:56 
00 125 7 
0012 6 0 
001 261 
00 1262 
001263 
00 1 264 
00 1265 

000000 A 
000000 A 
0 01224 R 
0 14637 ' A 
006617 A 
003420 R 
001000 A 
001271 
0 1 7000 
001016 
00060 4 
0 0 60 17 
003372 
o eo 412 
006037 
003441 
056000 
00 5122 
OO:S344 
001046 
001241 
0 ~0 4 0 0 
036000 
00~ 1 22 
0053 44 
00~122 
01600 0 
150 46 2 
0~4141 
0043:50 
114137 
0 ~60 00 
0053 4 4 
0010 4 6 
001252 
0 050 01 
0'50 3 77 

R 
I 
A 
R 
'A 
R 
A 
A 
R 
A 
A' 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 

760 JCP2 
76 1 
762 

7 63 

76 4 
765 

766 

767 
7 6S 

769 
7 70 
771 
772 

77 3 
774 
77~ 
776 
777 
7 78 
779 
780 
781 
782 
7SJ 
-784 
785 

78 6 
787 
7SS 
' . 

. . . 

JCEOF" 

JCRER 

JC4B1 

JC4BC 

EQU 
L DA 
SRE 

JMP 

LDA 
JANZ 

LDAE 

LDB 
LD )~ E 

· STA 
I BR 
DXR 
''-' NZ ..Jn 

LD B 
LDX 
IB R 
DXR 
IBR 
LD A 
AriA 
STA 
L~RA 
ORA 
STA 
ll XR 
JXN Z 

1ZA 
STA 
E >~ IJ 

00 1266 
001267 
00 '1 2 7 0 
0012 71 

006!:50~ A 
000 4 0.6 A 
000200 A 
0060 '1 7 A 
o ·o 3 4 21 R 
00 4241 A 
0 06 0 :57 A 
003 424 R 
010424 A 
054117 A 
014!163 A 
00614 7 A 
00 3 4 2'2 
00:50 12 
006047 
00374:5 
00€.0 1 7 
003 413 
0010f6 
001337 
00 6 ~0 5 
00 3 7 0:5 
'tlOlOt'O 
0 01334 
006 14 0 
0002 :5 4 
00 1 0 1 0 
0 04122 
147000 
00 1010 
004122 
C061~0 
OOOC17 
001016 
0 01 4 12 
0 17000 
00650!5 
004072 
0060 17 
003 413 
005 1 02 
00650 5 
0037 51 
014055 
0053 11 
054053 
0011)16 
00 1306 
020400 
036 000 

78.9 JC4Cl ·· L .D~E 

."· . 

,.,,.,.<:>::.~ ... ... . __ ,._ 
001273 
0012 74 
00 127!5 
Of1 1':> ., f'.. .., ........ ' -
0 01277 
0013 00 
00 1301 
00130 2 
00 1 303 
00 1304 
0 0130:5 
00 13(16 
001307 
001310 
00 1 3 11 
o o1:n2 
001313 
001314 
00131 ~ 
001316 
0013 1 7 
00 1 3 2 0 
0013 21 
001322 
00 1323 
00 1 3 24 
00 1325 
00 1 326 
0 01327 
L' 0 1330 
"0" ""'...._1 • • \..: J. -~ -~ 

r. o 1~'"'~ v ..)~C. 

0 01 333 
(10 1334 
00 1 335 
0 01 336 
00 1337 
~013 40 
001 341 
001342 
~013 4 3 
00134 4 
00134~ 
o·o 1346 
001 347 
0 0 11 ~'0 
0013:51 
0 013~2 
0 0'13~3 
00 1354 

o ·o s 12 2 
o o ~n 22 
005344 
00~8 44 · 
·o o ~ t t z· 

., 

-- .. ... . 

·U· ., . ' · ·;: 
~· -~ 

!.· 

R 
A 
A 
R 

. 
730 
791 

7 92 
79 3 
794 
·~ 9-,. ..J 

796 
7 97 

A 7 98 JC4D1 
R 
A 7 9'3 
R 
A 800 
R 
A SOl 
R 
A 802 
A 
A 803 
R 
I 804 
A 805 
R 
A 806 
A 
A 807 
R 
I 
A 
R 

808 
809 

A 810 JC4D2 

811 
R 
A 
A 
R 
A 
A 
A 
A 
R 

812 JC.4E1 

813 
81 4 
815 
8 16 

.. . 

A Sl( ' . ' 
A SIB 
A 8 1 9 
~ 820 
A 321 
A,. , 3 2 2 
A' · 82 3 JC4f" l 

,., 

• 

LRLA 
ST AE 

LDA 
STI=l 
LDA 
SUB E 

TAB 
I tlR E 

LDAE 

JB NZ 

JSR 

JAZ 

SUBI 

JAZ 

SU B 
J AZ 

ADDI 

JAN Z 

LDA 
JS R 

LDAE 

INCR 
JS R 

LDA 
DAR 
S T'A, 
J A r-1 z 

t..DB 
LDX 
IBR 
IBR' 
DXR 
DXR 
IBR 

YtJCP 

• 
JCTBUF' 
HZF',7t010 

f. , 

JC 4C1 

JCF' LSH 
JC2A4 

DBLK 

V$JCB 
N~O 

o,B 

JC4Bl 

VS LUTl 
o .B 

o.B 
LHI.I 
JCTA 
s 
JC TA 
o.B 
Jt:4BC 

V$JOP • 

NAt1PTR 

1 
CHPTR2 

EIGHT 
J CTA 
J CTBUF" 
HZJ 

I GBI_ J( 

N240 

JC4£1 

JCGTCHtX 

J C4D2 

02~4 

DLM Y 

N21 
DLMY 

017 

J C4Gl 

JCC HAR 
DLMC HKtX 

N2 40 

2 
JC PTCHtX 

JCTA 

JCTA 
JC 4D1 

VS1-UT1 
o.B 

. . . . . · .... ,.~. 

: 

' 

• • 

' \' 

PROGRAM PAGE 12 LISTitHi PAGE < 

F"INI STATEMENT 7 

NO 

F'LUSH F'LAG SET? 
YES - CONTINUE F'LUSH 

CLEAR 
CLEAR JOB CONTROL 

liUFF' ER 

ADR S OF' JCP ASSIGNABLE 
LOGI CAl UNIT TABLE 
SKIP FIRST UN I T - DC 

RESET LU·NS 
TO STANDARD 
AS SIGNM ENT S 

LAST LUN '? 
NO - REPEAT LOOP 

YE S 
CI,.. EAR J CP F'LAG 
lt~IT TO RTE 

~JOB . OR / END JO B STATEMENT 
. 
SET STORAGE 
CHAR PDINTER 

SET COUNTER 

SET JOB/ENDJOB F'LA G 

J Gtn;J RE BLAN KS 

ENDJDB - CLEAR V$JNAM 

JOB - SET JOJ NAME IN VSJNAM 

JUMP If" NO MORE CHARS. 

COMMA 1 

YE~•ERROR 
. 

EQUA LS ''? 
YE S , ER ROR 

PERIO D '? 

:~ ... 

JUMP I~ NOT PERIOD 

pHECK DELI METER 

STORt BLA NK CHAR. 

ADRS OF JCP ASSIGNABLE 
LOGIC AL UNIT TABLE 
SKIP F'IRST 
TI.IO LOGI CA L UNITS 
OC AND SI 

. . 

' -·---

· ~ · -· 

·. ' . .. ' . .. . 
• • : • • : • ' r " ; .. • - :.:._ _____ ·• .. . .... 

• 

• 

• 

620) 

£. 2•••••••• 
03 00688 
03 00 689 

03 00690 

C.l 03 00691 
c. 1 0·3 0 0 692 

03 00693 

03 
03 

03 
03 
03 
0 ~. .;, 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
0 ~. .;, 

03 
03 

03 
0 .-, " 0 -:• ~· 

03 

03 
03 

03 
03 
03 
03 

0 ., ._, 
0 :::: 

,, •") ._. ..... 

03 

03 

D3 

03 

03 
tl ~. IJ .;:, 

0 ·-:> 
~· 

03 

03 
03 

00694 
00695 

00696 
00697 
00698 
00699 

00700 
00701 
00702 
0 0 70 3 
0 0 70 4 
00705 
00706 
0070 7 
00708 
00709 
00710 
0 0 7 11 
00712 

00713 
00714 
00715 

007 16 

007 1 7 
00718 

0 0 719 
00720 
00 7~· . c -
00722 

00723 
00724 

00725 

00 726 

00727 

00 7 28 

0 0729 

00730 

00731 
00732 

00733 

00734 

00735 
1)0736 

o:;: 00737 

03 
O'j 

" 
03 
03 

. 0 3 

03 
03 
0 -:-.... 
03 
03 
1
., ,.. 
~ .;:, 

03 

00733 
0073 ':1 

00740 
00741 
00742 
007 43 

00744 
007 45 
00746 
00747 
00748 
007 49 
00751) 

• 

• 
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E .2 VORTEM LIS TI NG 

• 

--

0 013~ 5 
00 1356 
00 . ~ -~ • .j ..; I" 

0 0 1 3 60 
!) 0 1361 
00 1 3€,2 
0013 63 
0013 €.4 
llo 1 ~, -

.j C• ·-' 

(1 01366 
0 013€.7 

00 1370 

01600 0 
1~04 62 

t"'' .... ,, ...._ ~ 

U.,J"t>U ~ t 

0043:;0 
1140 35 
0~~-00 0 
00~344 
001(!4 (:. 
0013:; 4 
n 1 0 0 . .,. .4 u J. . l ..... 

05005 4 

00601 0 
~0 137 1 00 0106 A 
00 1372 
00 
0 0 
J O 
'JO 
c o 
0 0 

· ~ ~ ""' J.~ l...> 

1"':'1' 74 . ~' 
1""'t-, C' "' ..:,l.J 
1376 
1377 
1 4 0 c 

0 0140 1 
OCJ.<l0 2 
.~,..,. "'0~ 
IJ U J. "+ .;.. 

001 404 
001 40~ 
00 140G 
00 
GO 
0 0 
'..' 0 
co 

.• 0-

.:. ""t ~ 

1 q 1 0 
• 4 • • 
.l .l 1 

..... ' -J. .., J. c. 
1 4 1 3 

0 Un • .. • "" L'"tJ. ""t 

001 415 
.) 01 416 
001 ,.117 
~'" i"' ~ .• 1 """ n 
·~: IJ J, '"t C. IJ 

n • • o~ ... u .J "t .... .:. . .j 

006020 
00142 1 
00603 0 
0000 00 
005311 
0010 04 
",..,,.., ,..,..,. 
u v l.J 1,.1 0 c 

05401 3 
" ., f'!' ,.. " "" u .. ou uu 
n~c-on n 
v.J . .J.u•J 

00512 2 
no.r• .. . t 
iJ ...JJ."t"'t 

n•4" 0"' UJ. l t O 

0010 00 
001 3 7 7 
006017 
003747 
00100 0 
00 

.. _ .... ...,. 
J. .... ") ..;. / 

000000 
nnr ..... o .... 
'-' \,I 1,1 IJ lj 

000000 

A 
A 
R 
A 
E 
(.l 

A 
R 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 

1)01 421 00017 0 ~~ 
;;O 
0 0 ..... \ ·.· 
0 0 
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J C5 F' t 

rwo 
ER RN 

..... ' "'F'G -y .... ...) \, 

~I C R MSG 

S I X 
J C5 D7 

B S' 6 
J C5 F' 1+2 
N 14 1 1 
_IC 5F' 1+3 
HSW 
JC5 F 1+4 
ntLK 
J C ~ F 1 ~· :s 
JC5i- 1+6 
VS "JC B 
DBL K 
0 , E 

1 ' E 
JC5 E ll 

JC5 PTR 
1 
CH? TR2 
S I X 
IG BLK 

• 

JC6 A2 :5+1 
N 2 4 0 

JC6A 3 

F'DU R 
JC6 A2 :5 

o 1 a 

...; c S A4 

T E J·! 
JC E.C!2 !5 

SEV EN 
.! C6A 4 

0 32 

J C6 A4 

0 

JCPT CH,>: 

PROGRAM PAGE 

YE S -

SET 
'I.I·IGE N' 

IN 
SC HED CALL 

t s 

= 1 • REQ COD E = 1 
I N SCHED CALL 

SE; P l 
P 2 = 0 
SET P3 - 1 0 5 
P4 
CLEAR 

= ' E ' H i SCHE D CALL 
JC P BUF' F' E R 

S ET ERROR TYPE 
RE S ET JCP FL AG WORD 
RE SE T DUMP F' LA G 
PRO CES S ER ROR 

GO S ET ERRO R CODE 

S ET F l =O , P 2 = 0 
RE Q CCDE=l IN SCHED 
SET P3 =1 02 <0 14 6) , 
P4 = ' B' Itf S:CHE D 

SE T 
· sw ' 
F' OR T ~ SK 
I N S CHED 
CLEA R 

tiA ME 

F'I RST 
2 ~~ O R D~ 
Of JC EUF'F' ER 

LO AD S TATEMEN T 

SET P UT CH AR 
POIN TER TO 
SCHED CALL +4 

GET CH AR F ROM J C 

SAVE CHAR. 
B UHi K "' 

Y ES 

DO LLARSIGI'i 
'(E S 

NU t1BER 
"E"' I ·~ 

LET TE R 

NO 

~. • 

PU T CH AR IN 

"/ 

S CHED 

BUFF'E R 
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,-, r , 
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r . ,.., 
l,.f .;: 
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~. 2 YDRT£~ LISTING 

977 
97~ . o 

DBR 
JBNZ 

0 01761 0037~1 R 
00 1762 00~322 A 
0 0 1 763 - 001026 A 
0 Cl1?64 00 1726' R 
00 1 76~ 006047 A 
0 01766 00374~ R 
0017'67 006~0:5 A 
001770 003 7 0~ R 
0 0 1 77 1 0010 1 0 A 
0 01772 002007 R 
00 17 7 3 Cl?OO O I 
00 1774 00650 3 A 
00 1 77 5 0 0 4 0 72 R 
0 01776 017 000 I 

'379 J C6A3 IURE 

980 JSR 

981 JAZ 

982 JC6A4 LDA 

00 1 7 77 
00 2 0 00 
0 0 2001 
0 02002 
002003 
0 02 0 04 

1470 00 
001010 
002007 
14042 2 
001010 
002030 

00 ... 0 " "' 0"'''0 0 C: v .• • VL•J 

::.1 020 06 0035 6 4 

983 

934 
9 nc: 

0 ~· 
986 

987 
988 

9S9 

JSR 

LDA 
s·u B 
J AZ 

SUB 
J AZ 

JMP 
"0 ... , . ., ..,. u C.UUf"" "' 0 " 0 ... " u J J. c. u 

I 
A 
R 
A 
A 
R 
A 
R 
A 
R 
I 
A 
R 
A 
A 
R 
A 
A 
I 
A 
A 
A 
I 
A 
R 
A 
A 
A 
R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 

990 JC6J1 JBZ 
00 2010 
0 02 011 
o.i02 012 
0 020 1 3 
0 '0 20 14 
00 2015 
00 2016 
'"' 0 =>0'"' v ._ .. , 

00 2 0 2 0 
0 02 021 
0 0 2 0 22 
1) 0 2 0 23 
00 2024 
002025 
002026 
002027 
00 2030 
:)0 2031 
00 2032 
00 2 03 3 
0 02 034 
0 02 03!i 
0 0 2036 
0 0 2 037 
00 2040 
00 2041 
00 2042 

0 0 2 0 1 7 
0170 00 
0 0 650 5 
0037:51 
005 3 22 
001 0 00 
002007 
010427 
0 ~4 03 3 
01700 0 
054032 
02041 2 
0 040 41 
067.000 
001000 
001~ 44 
00601 0 
0 0 0240 
0 0 6:'!S O~ 
00 3 7~1 
00532 2 
0 0 10 2 6 
002030 
0200~~ 
0100:55 
0 06150 
0017 4 0 
1 1 0 0 47 
006 464 

991 
992 

993 
994 ·' ' . 

99~ JC6C1 
996 
997 
998 
'399 

100 0 
10 0 1 
10 0 .2 

1003 JC5E1 

1004 
. 

10'0~ 
100 6 . 
1007 
10 08 
10 0 9 

1010 
1011 

JC~£11 

• . .. 

LDA 
J SR 

DBR 
JMP 

LDA 
STA 
LDA 
STA 
LDFJ 
LRLll 
STB 
JM P 

LnAI 

JSR 

DER 
.JBN Z 

LDB 
LDA 
A i'l A i 

DI<'A 
BT 

0 0 2 3 43 
0(1 20 44 
0 0 20 4~ 
0 02 0 46 
0 02047 
0 02050 
002051 

002047 
110424 
0 5 0055 
005001 
050047 

1012 ORA 
1013 JC!'.iD9 STA 
1014 ... TZA 
1015 . . · ST A 
10 16 ll! tHE A REG 
1 017 • VSORT-
101 8 JC~Fl SCH ED 

002052 006503 A 
0 0 20 5 3 000406 A 
0 0 20 54 C0 010 0 A 
0 0 2 055 000000 A 
0 0 20 56 0 00 000 A 
o o 2 o 5 7 o ·o o o o o A 
00 20 60 000000 A 

006~0~ A 
00 0 40 6 A 
0 0 02 0 0 A 

10 19 

. -

002 061 
0 0 20 62 
0 020 63 
0 0 20 64 1020 JCTBUF 

1 02 1 

00 207 0 
0 020 71 
0 0 20 7 2 
0 0207 3 
..: 020 74 

'' 0 ... "7 .. .... c. u ._, 

1) 0 2076 
0 020 77 
002 1 0 0 
00 21 0 1 
002 1 02 
OO C:: 10~: 
(I 0 2 1 (I 4' 

.. -..... . 

102 2 • 
1 023 • 
1024 • 

0100~~ A 1025 JC DUMP 
11 0 42:5 A 1 026 
050 0 55 A 1 027 
00 1000 A 1028 
000066 R 

1029 
1 0 30 ~ 
1031 ll! 
1 032 ll! 

006~0~ A 1033 J CrOR 
00347 3 R 
00 6505 A 1 0 34 
003 4 ~ 7 R 
l ·, I) 4 6 5 A 1 0 3 5 
0 01004 A 1 1) ~:6 
002113 - R 
14700 0 I '1 037 

- - . 

.. 
• 

EXI T 

-
BSS 
EJEC 

' LD A 
ORA 
S TA 
JMP 

EJEC 

JSR 

JS R 

''' I B .;;.. ,_ 

Y$JCP 

JC 6A2 

IGBLK 

JCGTCHsX 

J Ct'-:. B1 

JCCH AR 
DLM CHKsX 

JCC HAR 
1'125 4 
JC6 B1 

HID 
JCS E1 

JC13F'2 

J C6C 1 

N2 4 0 
JCPTCHtX 

J C6 B1 

P. S6 
,! C ~F1+2 

ti 14 2 ~ 
JC5 F'1+3 
V$JC B 
1 
CHPTR2 
JC5 D-1-

02 40 
., 

JC PTCHsX 

JC~El 

VSJ CF'G 
'v'SJC F'G 
017 40 

V$JC H! 
RBO ~B4, JC5D9 

BS:"' - · ~ ..!) I 
VSJCTG 

PROGRAt1 P AG~ 

. 
AD VANCE SCAN 

TO DELIMITER 

NC PARAMETERS 

16 

FET CH LA S T CHARACTER 
CHECK DELIMITER 

FETCH LAS T CH ARACTER 
CHECK IF' COMMA 

LISTitiG PAGE< 

I F' S O CONTIN UE PROCESSING 

CHECK IF' PERIOD 
IF' SO BLANK BUFFER 

ANY OTHER CHA R. I S AN ERROR 

JUMP IF' BLANK FIL LE D 

ri LL OUT 
TASK NAME 

LH TH BLANKS 

SET Pl=Ot P2=0 
!N SCHED 
S ET P3=105 (0151) 
P4="E" IN SC HED 

SET PUT CHARCCTER POINTER 
TO BEGIN OF' JC BUr FE R 

JLAN K OUT 

RE ST OF' BUrF'ER 

GET JCP rLA G WORD 
MO VE MEM BLO CK S IN BITS 10 -1 5 

JUMP IF' NO DUMP OP TION 

OTHERWISE, SET DUMP FL AG ON 
STORE VALUE IN JCP FLA G UORD 

V$JCTM RESET TEMP. MEM CE LL . 
"UST BE ZERO AT THE TIME OF' THE SCHE D REQ - REQUIRED BY 

• 

o,o,o,o,o,o,o JLA NK MACRO FOR SCHED CALL 
• 

4 

V$JCF'Ci 
BS4 
V$ JCr'Ci 
JCRE.T 

JCC NVTtX 

J CCKTI'h X 

FIVE 
JC7C2 

n999 5 

• 

EXIT TO RTE 

DUMP STATEMENT 

• 

FORM STATEMENT 

GET COUNT 

CHECK IF BLANK CR PERIOD CH~R . 

COUNT LES S THA H 5 

. . . . 

6 2 4 ) 

0 3 0090 4 
03 0 0 90S 

• 

Q3 00 9 0 6 

03 0090 7 

0 3 00908 

03 0090"3 
0 3 0 0 9 1 0 

08 
03 
03 

03 
U
• ,., 

..:> 

0 3 

03 

00 91 1 
00912 
00913 

00914 
00915 

00916 

00 91 7 

03 0 0 91 8 
03 0091 9 

03 
03 
03 
0 ""=' ~· 
0 

,., 
-=· 

03 
0 3 
0 :;: 

0 3 

0 3 

03 
0 ~: 

·~ "J •J ..... 

:) :3 
0 .., 
~· 

(' ., 
' oJ 

03 
03 
0 "::• ~· 

00921) 
00 '321 

0 0922 
009 2 3 
009 2 4 
00'32 !'::1 
00 92 6 
0 092 7 
00928 
00929 

0 093(1 

00 9 3 1 

00
,., ,.,.._ . ~.;,c. 

00 9 33 

0 0934 
0 ') ':I . ., .,. 

I 7 • ... • ,_1 

0) -.., , 
I 'jl "" '=' 

0 ........... ..., ~· =' .j (". 

(! :) 9 38 

0 0 "=1 ..... ·"· ... ._::. ::' 

009 4 0 
00 94 1 

0 .., n '' 9 4 -=· ..., .. v "" ._ 

E ... ·,; "' "" "' "' "' ,, ... , • c. . . ;,: ~ ;,.; ;'Ill; . -..,.; . F. . 

C' ..... ,.,,.. ,.,~ ~ ... ,., .. 
t:.. . ~ ... .. ~ ... ~ ...... ... '-t 

c. 1 
c. 1 
c . 1 
c . 1 
c . 1 
c . 1 
c . 1 
c. 1 

03 00944 

03 
0 

,., 
·=· 

0 ":· 
~· 

0 3 
0 ":> '. 
C3 
0 3 
03 
03 

0 3 
0 .., 

~· 

0
" 
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0 .., .... 
0 "::• 
~· 

0 "::• .... 
(' ,., - .) 

0 3 

00 94 ~ 
0 0 9 <+ 6 
0094 / 
0094 8 
009 49 
0 09 5 (1 
o·o 9 5 1 
0 0 '?~2 
0 0'35 ::c\ 

0(!'3 5 4 
00 '355 
nrl - .,. .. 
.. . 'j ._, i.:. 
n 0 Cl ·: ~, 
... •' ..J • 

0 ') ... .,. .... : ~ .J ·:-

0 0 95 9 

0 r: ·~ ,. . .-. t... ..J •"i ,::_ 
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• 

• 
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E.2 YCRTEM LISTING 

00210~ 
(10 2106 
J 02107 
C0211Q 
002 111 
001:112 
002113 
002114 
()0211~ 

'"'0 '=' 1 16 .... '- .4 

002117 
!')02120 
l'l 0 -=· 1 ":"> 1 ·~t '- ... ._ 

n n'""'""""'-. \.VC .I.C.C. 

"0 ?1~•"':1 v 1;..41.,.-.J 

00 2124 
0021 25 
0.0 2 1 2 6 
002 127 
002130 
00213 1 
no ...._ ....... -. 
.. c. J. .,:. c. 
002133 
r>n~1 ":14 
'• OJ L,. ... ....., 

0 " ~1~ ... .. , c. .:; ._) 
'""' n -. • .-.,. 
"' u c. J. ..j c 
1: 0 213 7 
C0 2140 
11 0 ""1"1 "' .... c. ~ 

001002 
002113 
127000 
0:50-0 :5 4 
00100 0 
0 0006 6 
!)10074 
0::100:54 
001000 
Ob2174 

006~05 
003€'. 1 1 
057000 
0 .... _,. ..,..,.,. 

u 0 ... } v J 

0 0 4003 
005014 
010464 
057000 
015001 
. ........ 00" !. .j I U 

001010 
n"~l _...., 
\. \) ... . . ~.::. 

137000 
0 06l3'J 
141 722 
"0'"1 " u "' u u 
00 2142 
001000 
0006 07 
00 21 4 2 
00 €.5 0 5 

A 
R 
I 
A 
A 
R 
A 
A 
A 
R 

A 
R 
I 

•• r;.: 
A 
.... 
I 
A 
T 
J 

A 
R 
I 
A 
A 
A 

0 021 4 3 00347 ~: R 
00 2144 
,., 0 ...... ...... 
U\. Ci.,...J 

nn ....,"46 v u c. .L 

0021 4 7 
'1 021 50 
r· 0 ..... • - 1 u C.i ..J 

0 02 1~2 
t'l f1'='1C:'? '-' ... ._ ........ ..... 
::1 0 2154 
00 2155 

1J 0 21~6 
• ..., f"\~1 ~7 
"""' '- ""-"~~" 
,.,,.,~ , ... ... 
·- · • .. • L.. ... 0 iJ 

':' 02161 
" n"'IE~ .. .... '- ''-

002 16 3 
O..,....,,E4 

t,.. c. i ' 

00 21E.5 
002 166 
OC 2ltS7 
0 r" ':> 1 ., 0 

'-"' '- ~ I 

00 ':;, 1 7.., . '- ... , ..... 
..... ,., ....... -... 
U U C.i./'-t r·,.,-· ~c> U \.iCi.; ..J 
'i" n ~17.:: 
o J L. ,I/ ... 0 

l"or.-. .. ~-
,_l UC.:.i o' 
..._ ,.. _,_,...1"'1 
.. • .. cc u u 

!J C2201 

05 7000 
ooe.~o::; 

00 34 4 7 
017 000 
00101 0 
00217 4 
014006 
1~04 62 
11 7 000 
0 54003 

PO E. :iO:i 
0 0 0 40 4 
1 0 0 0 0 0 
OC2000 
OOCC!OO 
0 0(1000 
000000 
00€.017 
0021.6 0 
15 700 0 
006 6 17 

00220 ::: 
,..4 ....... ~"!.' 

U.LU~Oo-• 
na ·~..., ,..,.... 

U .. Jll..l tJ I.• 

C O l OO C 
0 00 6 07 
0066 1 7 
0034 4 3 

,..,..-_,.._ ~"'~ '"" ln~ ~ 

a__; u c L. u .:. u u u u •.; 
r,r"' -...., n..., 
U. CC. U .,:I. 

0 0 220 4 
O,... .....,-nc-

UC.C4li . ..J 

002206 
!j . .. -.,,-,. 
..,.. L· L:. .::. '-' ,.· 
,... .. ~ .-, _, • 0 
:.. 1._1 ,:. .:. .l 

0022 11 
0 02 212 

:)022 14 
r . .... - -. • c: 
~ .. ~ IJ •';'. ·:. L ·-• 
.... 0 \ - -· .. , 
l. i I) C, C. J. 0 

0 02 2 17 ,...,.. ___ ..., 
•.• '·' c. !.':. c. 4.,1 

0 ... .., .... ..... 1 
t.ICC C. 

0 0 2222 
......... ----1._1 ·-· .. ::. c. c. ..:• 
00 i:? ;:24 
~o~ ----
•.• I C. C: C: ;:, 

.... ,.. -. .-, --:,_,It C.~C.:f' 

. .. --

0 0 215 r.:. 
Ol i'OC ~ 

00 531:. 
0 (1101() 

ccr.•o 5~-
.., .--nn '"' 
1,.1 , ) / '· 1.' IJ 

00100:'} 
00215 6 

006 50~ 
00 ":1-. ' ·-·b.l .. 
(1 '=' -, ,.. ,., .-. 

..... ( •. • 'J • .. • 
,. (' ,.. "' ,. ·
.,, ! 0 , .... '·· .J 

0 0 4 0 0 3 
n 0 ... n • . t.J ._. 1. .l -

01600 : 
14 70 0 ·· 
"0.,. .. . .. v•.a. ....... .. . 
l"'l n -. """ ,, """'! 
\.' ~· c. c. -t c. 
(i 1 7 0 0 •_J 

' ·• I" ,, """' .-, 
l. "1' ·' ~ c:. c. 
"' "" C' "' 1 -. l,.t ..... ·- · ••• J. ·.:. 

I 
A 
R 
I 
A 
R 
A 
A 
• L 

A 

.~ .. 
" 

A 
A 

R 
.~ 
H 

• L 

A 

.-. 
•• -. 
"'· • i 

A 
R 
• J. 

A 
I:' 
•• 
H 

-~: 

I 

10 38 

10 3 9 
l 0 4 0 
1 0 4 1 

1042 
104 3 
1 044 

1045 
104 6 
104 7 
1048 
10.4 9 

10 50 
....... 1 
~V ...J 

1 052 
1 053 
1054 
1 055 .. ,..r:: , 
.L V..JO 

105 7 

105 8 
105 9 

106 0 

t es t 

10 62 
10 63 

10 15 ··· 
1 065 

1066 
1067 

10 68 
1 0 69 
107 0 
1071 
1 0 7' 2 

1 073 

1074 
107 5 

.,., .... 6 • v ( 

.,.....,. .... 
.&. 1..)(#' 

~n -n 
.L u ,· 0 
1f'l7<:! • v, 7 

1 0 so 
• 0 .... ' .. u l 

10S2 
'(''"' "' .i,. ! ·~ ,j 
1 n M .1 
J.UO"'t 

1085 
1

,,_,. 
v ·=· r,:. 

1 087 

JC7 C 2 

• 
"' • J CS F'I 

JCS F'1 

JC8 E 1 

JCS B2 

JCS B3 

• n,....,... • 
J. VO O 

10 83 • 
10 90 ,.. 
1091 

.. .... ,... •"'\ 

.•. •} =' c. 

. 0 ,. .. ..-, 
.L ::' •• • • 

4 ; ... ,..... A 
.1 .... '7' .. t 

1 09 5 
109 t-

109 8 
4o"'' r o ro 
.&. '·' :? :? 
1 • 1"\ r \ 
l .l • .. • l' 

JAP 
. 

ADil 
S TA 
JMP 

LDA 
STA 
JM P 

EJ EC 

JSR 

STA 
JSR 

T A ~\ 
LDA 
STA 
'- DA 
E:RA 
JAZ 

ERA 
ERAI 

JAZ 

J MP 

EQU 
J SR 

S TA 
J$R 

L D :=l 
J AZ 

LI>A 
ANA 
ORA 
STA 
<"> ,., , ... c ...;. .. ,, ,_ 

LDAE 

ANA 
SRE 

t t.1. p 
.,J 1'1 -

LD H 
S TA 
J M O 

i I I 

SRE 
.... ..., 

...J n r 

LDA 
DAR 

<:'T <"> ..,,,... 
'I' F' .._, ., 

J~R 

'_... D 
._} -.> ~. 

TAB 
LDA 
SUB 

' "' 7 .J .... ( -

L D ~~ 
<!"'> I I "1"\ 
·~ ,_, !:• 
,.. ...... '!"' 
I H F..• 

Y ~ JCP 

JC7C2 

D10000 
VSLCNT 
JCRE T 

V$PLC T 
V$L CNT 
J f''"'"' '"" -· o.'> D C. 

.... 

JCCK Lti. X 

JCT1 
,J CLND\I,X 

THREE 
ERR N 
1 ' ~< 
HtH 
JCSF'l 

Hrn 
' CR ' 

JCSF 1 

JCRM SG 

.. 
JC CNVTtX 

COUNT 
.JC CKTM t X 

COUNT 
J C8Be 

JC8E1 +3 
LHW 
JCT1 
JC8Efi·3 
o,o,o,o 

JC8El +2 

N340 
N3 ··lO t 7 t0 10 

•o.l -• r. 0 .. 
n..;.U ' ~ t 0 1 0 

. ~ .... E' ...J\..·V .1 

CO UNT 

COUN T 
. ~ ~ E' 

._ 1 '-" ·~ J. 

I•~"L" ~· X .J t .... f., P... \... 11 ' 

1 ' p. 
HrH 

' .-. - T"' 4 ·-. • .. ":-" J.' 4 

. --. .._I 1_. i i 
'\" 1 \M 
! ,....~ 

. . . 

P ROGRAfol PAGE 1 7 

COUNT GTR THAN 9999 

COUNT OK, STOR E IN LOW 
RET UR N 

BAD COU NT, 
RE STO RE PERMANENT LINE 
ERROR, If COUNT BAD 

SKIP f iLE ST ATEME NT 

CHECK LOG UNIT 

SAVE LOG UNIT 
GET D S T EN TR',' 

IF' MT 

RESTORE 

IF CR 

NO. 
ADR S 

GI VE ERROR MESSAGE 

CON VE RT Atl::t 

LI S TING PAGE ( 

COR E 

COUNT 

• 

SA VE riLE COUN T 
CHECK IF BLAN K OR PER I OD CH AR , 

JUMP IF COUN T - ZERO 

SET LUtl INTO 
SRE C MACRO CALL 

SKIP ONE RECORD 

SKIP IF' EDT 

tlOT EDT 

EDT 
SET ERR OR CODf: 
GO TO ERROR ROUTIN E 

SK I P 

t ' M , • 
t i.J I 

ECF 

IF ~ ... ~ c. u ( 

.- .... 
I..J t,.; BAC K 

D E C R Et-1 O lT C: 0 U N T 
DON E RETvRr-i 

SAVC NEW 
f""'ol""''"·'....-'"""'i'IE I__.U I '. iJ.jL 

Cn U"T ...- U I t 

REW HID S TATEMEIH 

GO TO CHECK ' 'IN L !_I j 

"'A"~ .:;. ., c.. LOG 
GET D ... ... 

~· 

DE VI CE 
"E"' I ..;, 

r. I I r-' ,- . , ... _. n c... ~ .... r--. IF 

U ~;IT 
~r" ... R " C.l f ... ! 

I .... G"' L..!_ HL 

tiO • 
·" ?'o ~ f"' t1 J.i r-.. ·.> 

LUN 

? 

TO 1 (l ) 

6C!5 / 

03 

... i · :• ... -· 
0 -=· ·-· 
03 
.~ --:. 
.,.1 ·-· 
'I . .., c ., 

')' . ., . -· 
0 .-. ..:• 
03 
0 3 
') ..., 
' ·:0 

0 ::: ,., .-. 
'J .:_.. 

lit ·':• 
~ ·-· 
0 :3 
0 3 
1-. .-. 
) ·:0 

D. 1 0 3 
D. 1 0 3 

II • 
D. 

' " ..., • I "o . - -
1 0 ::: 

D. ' 0 .... J. ..:• 

D . 1 0 3 

n. 10~:.: 
.... ·:· 
•J ~· 

0 -:· -· ,... .-. ._. ..;. 

0 3 
n-:o " ._. 

( I · : • . -· 
" .... u . .:1 
("; .-, 
',J .;. 

Ct ":• 
'.1 •.J 

03 

0 3 

0 0963 

00964 
00'0! 65 
0 (I '3 6 6 

0 0 '316 7 
(11)96 8 
00969 

00970 
009 7 1 
n ~~"'7 ~ ..., •JI J' I;. 

0Cl'373 
o o·n 4 

00977 
~"\ .-1 •:J ~ ... , 
'J I. ;? ,. ·~ 

009?'J 
f1 II CJ .-. il ~ - . 0 • 
'I , .• ,-, o'j 4 

l '-' ~ Q I 

U• ~-, ·~ .:, -:) 
1.. .., ' ·-' L . 

0 ... .-.e,.., 
IJ :J •:;;~ .,I 

0093E· 

OC!9 87 
'l 1-1 • ., ' " -=· t~.J> • .••...o 

009 8'3 
oo·:190 

0 U- .::, ,.., ·::o 
- '.? •-1 

0. r; QC•.;'\ 
YJJ •- • 

009 9~ 
(! :. (' 1) ~I 

n .-. -- ·n o • 
\,I ,:__, 1. 1 ! 1_1 J 

,•, .... 
' . . ~ 

[I .-.. . . ' ... . 
.-_i • f; f• -=-J . ... . ... 

.... • fl ~'t .- ... 
~,.; _... ) .... ... .. 
V
i"'; 

1
• , ... ; r; . 

·' • .. • ' I 

n ·-:- (j ! !~! r· '-
..,._. V L~.•~'V 

OS 
,-, .-. 
;,; ·=· 
,"\ ...., 
u .:·· 

I": '7.• - , . 
,-. ·, ,_. ._:. 

tr ·:· 
' .) ·-· .•. .... 
\..' .;_, 

:. 3 
f • .-. .... ;. 
. ~-. .... ;, 
II ·: • . . ... ... -. 
0 I • .._ .. ' 

.~. -. 
•) J 
' I - . ,_ ._;. 

c :~: 
. . .-, ·-. .:• 

t ·. . ., . . 
.... <"! 
• • • .· ·-

.· . :"' ·'"' .. 
• •• • l"o :_, '·' .:. 

,, 1 ~-
•.• \.' 

.. ,•, . ., ' . 
0 : G • • • J. 

!-~ .( f ! . ~. .. o: '.) L ' J 

.... 1 0 1 ~-v 

D .i. 0 1 ~ 
(; i (: ' ..-

.L •.,1 

f"t (r' l ~ 
t_! .•. ·.; · ~·' 

.·. \ .-. 
<J ~ IJ 1 ? 
, . . 4 . - . 

\,l 1 •. I 
. ~. J. , .. 

(! <•'•1. •:• 
. i . '-' .. •• 

'•~f' "' :"; - .... <.:. . 

0 l C.2l 
,-! 4 ;-, .... , "" 
·-· .:. f_J t' t:. 

1
.-. ~. ., -••• - . •••• 

··' -- .J 1 ... ... : 
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E . 2 ~ORTEX L ISTING 

. 
0 02507 
002:1 1 0 
0 02~11 
002 :i12 
002~13 
~ 02~ 14 

0025 1~ 
002 :116 
'"'n-o ~ 'I.., .. ....,.__ ... , 
002 520 
002:52 1 
('02522 ,.._""" _ ..... _ 
v U.:...J c. ~ 

002 :524 
002525 
002~26 
00 ~..,~~ 

5:- •- ' C. I 

002 530 
002 :131 
~o2 -~ ... ....J .:,, .::. 

no .... .,..,.., .... c. ._f .;; ..,:. 

0025 34 
00 .... ., .... .., c. ·._1 ~ _, 

002536 
O

n _ _.....,-, 
u l:. ._} ..:· t ' 

C .......... .. o .... c. ...J '"t 

00 25 41 
002542 
00 .... ..... .... c. ...J ..... .;:. 

"0~' ""44 
"""' L........, 

'JC125 45 
002 546 
IJ02 547 
00 2550 
G02 551 
002552 
0025 ~3 
0025 54 
'10 2555 
0 "' -.e- .. ..... u i:. ...J ... c 
~a""' C'C"-:.> t. c. .,J ..... I' 
.,,..~ ,..,.n 

v ... .... ~ov 

0025.6 1 
U025E.2 
002563 
002 ~64 
•' n..., • E eo 
U .J C. - · I ..J 

('{) 2566 
0 02 ~67 · 

C02~ 70 
0 025 71 
002 572 
002 573 
00 2574 
002~75 
0 02~76 
002577 
~·02600 
C026C1 
G02602 
"0"' "' n3 -· '- v v 
:) Q26C4 
002 605 
0 1.)2606 
002607 
002610 
0026 11 
0026 12 
0(12(. 1 3 
002614 
002 615 
0026 16 
C02 617 
002 620 
C02E-21 
0026 22 
0026 2 3 
002624 
00 2625 
0 02626 
0026 27 
00 2630 
(l 0 2'6 3 1 
00263 2 
1)02633 
002634 
002635 
00~6 36 

0026. 37 

00650~ 
003611 
0!54715 
140422 
OO:i012 
001004 

A 
R 
A 
A 

00 367 E. R 
1 40470 A 
001002 A 
003676 R 
006026 A no ':'I"':'~~ v .... , '-~ 

0010 20 
0036 ?6 
054157 
014700 
006::.0 5 
004003 
CO~Ol2 
0 1046 ~ 

05466(! 
016001 
004350 
006617 
003367 
00 1 000 
000607 
04700::: 
006:505 
003705 
(10 1 0 1 0 
002611 
05~6 60 
144671 
001010 
002557 
00€.140 
00 0 021 
0 0 1 0 1$ 

R .... 
H 

R 
A 
A 
A 
R 

A 
H 

A 
R 
..... 
H 

R 
I 
A 
H 

R 
~ 
R 
A 
A 
A 
R 

0025 62 R 
O

C"A ~ C'_-. 

....J"tC'i..JU 

00100() 
Oo '"' E '=' .:. ;. 4 .. ) 

047 0 0C 
0 06505 
0037~5 
00650:5 
004072 
0146 4 0 
14 4 621; 
00101(' 
0026!5 
01463 4 
14465G 
00 100~ 
0 026 11 
14·047:. 
001004 
002615 
014 6 25 
144 603 
oc 1004 
002£.11 
"44'". .1 C:• L; ..l 

0 0 1 004 
002615 
010423 
054601 
001000 
000607 

T 

' 
A 

A 
A 
A 
R 
A 
~ 

A 
R 
A 
A 

R 
A 
A 
A 

024077 C; 
016002 A 
15046 2 A 
114607 A 
056 0 02 A 
0 14547 A 
056007 A 
0560 1 0 A 
056011 ~1 
047000 I 
006505 A 
0 0 .3 7 0 5 R 
0042~ G A 
0545?5 A 
1 ·14~:57 A 
024060 A 
056007 A 
0 06505. A 
00370~ R 

1 218 
1219 
12 20 
1 22 1 
1222 

1 223 
1 224 . ....._ __ 
"- C.C.-' 
12 26 

12 29 

1 ....... 0 c. .;, 

1 23 1 
1 '.)':)o '::' 

L;. ·-· t-

1233 

12 3 4 
12 3 ~ 
l2 ;;j6 
1 237 
l

...,..,n 

.::. ,;) 0 
1 239 

124 0 

12 41 . "' .. """ ~ .;:. .... c. 

1 2 43 

1 244 
1 245 
1246 

1247 

1 2 4 3 

1 2.;9 
1 250 

1 2~ 1 
1 252 

12:5 3 

12:54 
1 25:5 
!2 56 

12 ~7 
1 2~8 
12:i3 

1260 
1 26 1 

1262 
1 263 
126 4 

1 """'"' ._ 0 ·..J 

1266 

1 267 
1268 
1 269 

12 70 
1271 
....... ..., ..... 
J. .::.. ,. c. 
1 273 
1 27 4 
1 275 
1 276 
1 277 
1 278 
1279 
1280 

1 281 
1 282 
l ?S3 
128'4 
1285 
1286 

• 
ll 
!II! 

JCP F'l 

. . 

JC11DO 

JCl lDl 

JC11 D2 

JC1 1D 3 

. . . 

.. 

EJEC 

STA 
~U E 
TAB 
JAN 

SU B 
JAP 

LDB£ 

J:SZ 

STE 
LDA 
JSR 

THE 
LDA 
STA 
LDA 
LSRA · 
SR E 

J t-1 p 

JAZ 

o:-TA .,. H 

SL: B 
JA Z 

SUE I 

JANZ 

I t·l R 
J$~ 

JSR 

LDA 
SUP. 
JAZ 

L D :·i 
SU B 

: !"\ .. ,. 
~ ... ' 

;...D A 
't"'J' ~ 
-~ \..' ... 
'AN .J . 

SU B 
JAr·~ 

LDA 

, D..., 
1.. JD 

LDA 
ANA 
CRA 
:TA 
LD A 
ST A 
STA 
STA 
INR 
JSR 

LRL A 
SHe 
tl~A 
LDB 
S TA 
JSR 

YtJ CP 

~ICC KLI'i•X 

..JCT1 
TWO 

JC1 4B 3 

~~ IN E 
JC14B3 

JCFC BS,B 

. .... 4 .. .... 
...J '-• .6 D..;, 

JC 11E3+4 
~! C T 1 
,I CUl DV, >( 

TJ-:R E E 
E P. R I~ 
1 ' r. 
e 
t~304 J 7 > 0 10 

: GBLK 
J ,..,-T.- H " 
• '-'Uit...• ' " 

.J C1J. D2 

~! CT2 

N254 
JC1 1DO 

' t-T"' ~~ c. 
J C :\ 1D3 

ll..iBLK 
JCC TCH1 X 

.. . "'CHK X A.t-. 1 1 , 

lr''T ~ - , . . ·-
N2•14 
..:.-:1 1D3 

·- 'T-....:I..·' C. 
t..; -:""• i= n 
I • .... -' V 

' ... • • D .... 
..J '-· J. .i. c 

T E t'! 
l ,.. . • n ..... ... ·-· ,\ .. ..::• 

·c - .... 
.._l ~t c. 

t<J"':-t'"r 1 ', -· ... \ 

'"" • • n"""" - ' :. -~ l J_J c. 

. r. ......... + 4 _ __.j ,!~ .;, 

~ . "' . • u 

LHW . •' ........ ._,,._., e,_ 
2, B 
n T, L ,,. 
.L J: " · ..., ,.., 
t !I ,r. 

~ ~ :.:: 

IGI:LK 
..:C GTCH 1X 

8 
JCTC: 
~12 40 
-JC: !E3+4 
7, B 
~!C GTCH , X 

P ROGRAM PAGE 20 LISTING P A GE ( 

POS I TION FrLE STATEMENT 

CHECK LUN 

CHECK If LEGA L LUN<2•4 TD 1 0 ) 

ER ROR IF' LE SS THAN 2 

CHECK 
ER ~OR 

IF GRETH ER THAN 1 0 

ER f(tlR IF' LUtl 

STO RE FCB ADDR ESS 

GET DST ENTRY ADRS 

I S DEVICE 
A R ~1 D '? 

I rn o 

NO - GIVE ERRO R t•1ESSAGE 

GET FILE 

NOT TH~RE: 

DE !... I M ITE~ 
'· ' E "' I ... .: 

NO 

""'E ... ~ . KEY T::: -r- ~- Pl 
~- ( . • , u 

AD'./AtlCE PC1~lTE R 

CHE r:' K DELI I'ilT ER 

KEV 

CHE ~~ KE Y F8R NU MBE ~ , 

<:: r r.~· '"' ~ .. OK 

T E ~ T rnR . ., . '"' 
: ~i\I AL II: 

"' IJ •1 ' ' - n tl f • .r:.:. ·'(, 

fill ~lll E R 

OK 

n:: : T FOR L E TTER 

I "l ' ' "" ' ........ I '.' h L- .: .LJ 

LEP ~ R 

HI VALID ..,. ~ .,. ~ " ,.., 
..J. :,. I r_ _.,._ r:. 
PR " c·- .,..._. f.. c .. ~ ~ 

PROT EC T 

FI RS T 
WO RU 

OF 

, ,. !.- v r... .... 1 

KEY IN FCB 

OPEti CALL 

OR $ 

03 
03 
()3 
03 
03 

0 ':' 
~· 

0 ~. . .:.· 
03 
03 

n ~. 
IJ .,:o 

0 ~ . ..:· 

C3 

03 
C ~· ~· n .... . .... 

03 
" .-, <' ..:> 
r• "'=• 
\... ~· 

') ~. . ..,:;. 
"" IJ ,:, 

{-, "":r . ~· 
,., .... · .. :; 
,., ·~ 
v ~· 
o' o .t I ... ~ 

. ., ..... 
1,... ..:.· 

0 ~: 

n'j 
l.' ·~· 

C ~· . .. ' 
! t ·-:, 
v ~· 

03 
,, ..... 
IJ ..;, 

03 

03 
03 
n ':• - ~· 

... ~. 

1.: •. "' 
li ":• .• ,_, 

f;":l 
'· ·-· 
,.. .... ,_. :0 

r . . - , .; ... 
( , ·:· ... •,) 

r . ~~ 
.; ....;. 

f: ··..-.. . 

" .... .j ..:l 
,... .-:1 
" -· 
1.... ":· .· ._, ... , ... , 
1.,; ..:· , .. -, .. ..., 
.-.. ~ ,_ ·-
" .. •.• .;. ,, ·:· 
!,.; ,,J 

.-. ·~ 
'o~ ~ 
,•, .-, 
'·' .;; 

'"' ·~ , . .... 

03 
, .. , "=' 
1.) ·~ 

.... ..... 
ll ,;! ... . ~ 
•.: .;. 
(\ .... 
;.) ..;, 

03 

01143 
0 1144 
0 1145 
0 11 4 6 
0 1147 

0 11 4 8 
01149 
0 l l 50 
0 1 1 5 1 

0 1 ........ " ._, c. 
0115:3 

0 11 54 

0 115 ~ 

C '1 C' ' ... ...J t. 

0 11 57 
0 1153 

011 59 
0 ~ i ,. ro 

- l 0 ~j 

0 1 1 6 t 
0 1 162 
0 1 . ,. -

1 0 .;5 

01!64 

0116::: 

0 • 1 - , 
I b f • 

r • .. - -•.lJ. J.6i 

0 116:~: 

01 16 ':l 
0 1 1 7 :~ 
0 !. 1 7 1 

fl. • 1 ...... 
.. J. ,. •':'. 

0 117 8 

0 11 7 4 
01:1 75 

G1 176 
1'.! 1 i .., ") ... ( .. 

0 11 7::-

01179 
0 1 .. .-.... , 

• 0 '·' 

0 ! 1 8 1 

0 1 
0 1 

182 
1 0':\ 
~· ·J 

n1 184 

0 1 
0 1 

n • 
v -
:) 1 
"l 1 

1 85 
.. .-. ·"" 
l ·=- 0::• 

18? 
i ,••, .- • 
..,. oj .. -.. 

~.!"' '=tr! ... - l .· •. 

011':'1 

D l 
.• . . . 
v • 

.. -..... 
.1. =' c 
19 3 

0 1 1 9~ 

0 .. 'I riC: 
L.i. 7 ·- ' 

0 1196 
~.1 i 4 q .., 

"" J. • ... 
:0 • • ,., v ._j.i, =' • • .' 

C. l i9·:.! 
01 2 01] 
t 't t ....... 0 • 
',.• J.C · L 

(112 0~~ 
0 1 .--, fl .-. r . -~ 

0 120 4 
0 120 5 

01206 
01 2 0? 
01208 
01209 
012 10 
0 1 2 1 1 

• 

. . . ... -

.... - ... 
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D02 64 0 
::1 026 41 
"0~6~ ~ ..• c. .... .::. 
0 026 4 3 
,.., n """" C. "' ,.. 
·.i u .::. 0 .... .., 

'"'026 45 
~ 02E.4S 
. :· 12647 
2820 50 

" 1_1~6 ~'=' 
I '"" .._ L.. 

C026 ~3 
0026 ~4 
,.. 11 -· .t:. C' co .· ... c. \:) ~· __ , 
C026 :i 6 
" ,. 

',,•(~....,c:r • 
.JC .. •JCo .L 

('0266 2 

"(.l '=' ~e. · _..., ... 
002 66 :5 
·' 0 '·' -E··-,--:_ ' C• '=' 
~ .......... e..... Li 1:. t:• ,,. 

0 0 
C02E.71 
n,... ... ~ -:-..-,. ... ; ..:. c ,. c. 
'30 2 673 ,...,.._,,., A 
'·'VC.•~ t""t 
,... n ~" ,. _,. ~ 
1...1 V t- 0 I ...J 

')026 76 
1·: n """· ,_ _, -;, , : ... < .. 0 , . 4'. 

00 27 00 
'J02701 
G~2702 
r,t • • "\o ...,,..""'\ 
.•vc. t•J ..;• 
002 7 0 4 
••• f'• 
1_. ·- · 270 ~ 

t: J270 G 
C027G7 
,., 0 p ,~· • '"' .... - ... ,_; 

"' 0"=' 7• 1 "" '- . .... . 
o'il'\'"• "'"" 1 "' 
•-•U~/ .:. 
.-..... .... ..," ..... ,_. u (.. ... J. .;, 

, ... '" "'.:.• .., 1 4 
'-" V\,1 • 

. ·, (I .-. ..., 4 c;' 

.... C.t' .. . J 

'' J2716 
• . - i,7 .. c. ,~ .. 

n "' '• ..,. "' n 
•.1 U C. I C. I J 

8:)27 2 1 
80272 2 
n "'""" ""'"' ..... • 'J .::. ( c. ·> 
I• ,.., ...., .... -"! 4 _, c. ... c. 
· -0 27 25 
"'"'2"' .... . • ., ... , c. E~ 
G'J27 27 
00 2730 
,,,... _, ......... . 
• .. • · .. • c. ... ..:· .:. 

0 02 73 3 
..... ,.., .... _ ......... 
•' 1.1 ·- , . .,:. ~ 
o,n -.- ~ ~ c. 0 0 .._•o ._, •. 
D0273 5 
: o n __ ..., ... 

·~· t.; c t' ..:: (' 
'"!'"'~ ~ .. o .• :J C. I 't' 

802741 
002?~2 
; , Q2;' 43 
v0274 4 
C027 45 
0027 46 
0027 47 
0027 50 
·""""" ~ - r" . •.1 c. 0/ ,_t J. 

f't};::'7 5::' 
. ,,.,..o7 c.- -. 
• .. • 1,.• . : ·-· .;. 

.. ~ ,-54 

'1:)27 55 
._ 027 5t. 
,-; n ~ .., c:' ..,. 
•,.i t.,i c. " ..... •" 
' I 0 .. , 7 .. .... 1,. C~ ; biJ 
•" ""' .... -,, .. 
._, ·-· '· , '::• " 

.... . 

00 1 0 1 0 
00 2 70~ 
114 5 65 
02 4 051 
n C' <' l't 0 .., 
:.; ._.1 Cl '·' , 
n n .~ C"' f"' C:: uuo ._- u _ 

003705 
OOlO:C 
no-:- 70"' v ~. ._.f 

004 2 5 0 
~"'4C" C' c:' ... ..,.I •• :. ..... .... 1 

,..h .... -:oo • 
\.1 1,) .:.· i ,,J ,..,... .. ,...,.. 
V U .l. t .. IJ .. • 

002 7 0:5 
0042~') 
e,e~-e 

.... ...J tot .... .;, ·J 

1145!7 
024 020 

1:" ~,., .. , 
.JO • .. I J. ,.. 0 

0065 05 

r. -. "' r, • ' •.• c..""t v •:. 
0 !360!1 
0 1 4 0 0 r~. . ~ ,... ... ("_ -. 
J. ..J !J "'t C:t .:.. 

114517 
0540 03 

COE. 505 
0 00 ·~04 
1 000 00 
00300 0 
GD137 rS 
,., "' ,., ,., n o•• 
V l,o i.J 1.. l i 'J 

OIJ O(o:J: 
' · "' 4 ,.. n "' ~I U J.•..I v" • 

ooco c,.; 
coo l. 30 
0000 00 
n M- ~* >:" .. .,_, C. I .1. _. 

00l l 72 
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001000 
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00~0 03 
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016000 
1:54 266 
00101€. 
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014244 
140421 
00101 0 
003171 
140422 
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00322? 
0 1 600: 
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000722 
00101 ':! 
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016001 
14422€. 
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A 
A 
A 
A 
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A 
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A 
A 
A 
A 
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A 
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A 
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A 
A 
A 
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A 
A 
A 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
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n 

A 
R 
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A 
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A 
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140421 A 
00101 6 H 
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016000 . ..,. ....... ~ ,... 
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010 4 00 
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0 1 4161 

A 
A 
A 
A 
A 
R 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1419 

1420 
1421 
1422 
142 3 
1424 
142:5 
1426 
1· 4 2 7 

1 4 28 .... -~ 
J.~C.:;1 

1430 
14 31 
1432 
14 33 

1434 
1435 
142: €, 
1437 

1 4 
. .,...., 
- · 0 

14 3 9 
1440 
1441 

1442 
1443 
1444 
144~ 

14 46 
1447 
1448 
1449 

14~0 
145 1 
14~ 2 

14~3 
14~4 

1455 
14~ 6 

145 8 
'4c;" ... ~ ~ 

1 • ?. n ... ~- -
1 4 E. 1 
14 62 
1463 

1464 
• A~ • .... o., 
1466 
1467 
1468 

14 6'3 
14 70 
}.:;.71 
1472 
..... ~-J. '"t ... .j 

1474 
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.L .,. I' .J 

1476 
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1479 
1480 
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1482 
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1484 
1485 
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1488 
i 4 8 ·:t 
.. .. .-..... .i. ..,. ::o ,_, 

1491 
149 2 
1493 

~C12CA 

J ClZCB 
J C12C3 

JC12CC 

JC12C4 

JC t2D1 

JC1ZE3 

JClZED 

JC12EG 

JC1ZE4 

JC1 2E5 

J MP 

TZA ...... _ 
wtH 

LDA 
DAR 
S TA 
L DE 
LDA 
JAZ 

SUB 
J AZ 

IBR 
IBR 
IBR 
,Jio1 p 

LDA 
M I A 
$ UB 
J AN Z 

J MP 

LDA 
STA 
J!>R 

L n:< 
DXR 

JSR 

T AB 
L DA. 
A ~;A 
JA!i 7. 

LDA 
SU E 
Jr:l Z 

SU E 
JAr-f Z 

LDA 
SUB£ 

JAZ 

LDA 
S UP. 
J A~l Z 

LD A 
SU E 

I .., ' ·1 z .. 1 H 11 

LDA 
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S TA 
LDA 
BT 

ORA 
STP. 
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1- itJ t1 
...... ..... ...... 
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JSR 

TAX 
L::J A 
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S TA 
TBA 
SU B 
TAB 
r 7 HA . -
DIV 
IBR 
LDA 
ADD 
T A •. J 
: ~ ...... 
s -•. 13 
LDA 
At-! f~ 
ORA 
STP 
LD A 
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JC14B3 

JCT3 
CHPTR 

CHPT R 
V$ DS TI 
1 , B 
JC12 D1 

JCTZ 
JC12C 4 

JC12C3 

0, B 
N17760 
JCT3 
JC12 CC 

~IC12 E3 

JCT4 
CHPTR 
JCCKUh ~ 

CHPT R 

CHPTR 
JCLND<J,x 

0 , E 
N60000 
JC1 2 B3 

..iCTl 
ONE 
. JC 12ED 

TWO 
JC12Eil 
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JC12ECi 
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C , B 
~ n .:,. , L 
RA1+El l• J C1ZE4 
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SET TO E;RRDR 

SET CM TRLR, DEV TO ZERO 

RE SET 
CHAR POINTER 
SEAR CH DST FOR NAME 
DID OF TABLE ? 
'l E S 

NO - MATCH ON 1ST 2 CHAR 
YES 

~~ 0 -
IN CREt1E NT 
PO HlTER TO 
tiEXT E NTR Y 

MAT CH ON 2ND 2 CHAR ? 

NO GO. BACK 

YES DDHE 

NOT PHYS UNIT, CHE CK F OR 
R E S £ T P ·o a: T E R 
CHECK LUN 

RESE1 
CHHRACTER 
POIIHF.:R 
GET DST ENTRY ADDR ESS 

I S DEVICE .JCP 
ASSIGNABLE ? 

NO - ERROR 

I S TH l .S 
OPCDM LOGI CAL UNIT ? 
't'ES 

NO - I S THI S ~ o LO GICA L 
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Y E ": 
I S DE VICE A T T'( 

YE S 

tl c 
CRT 
NO 

I S DE V! CE 

ERROR 

A 
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' 

DEVICE 
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NO 

I S TT'l' OR 
U!·l IT iJ ? CDt1 
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CRT 
? 
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LOG!CAL 
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GET DEVICE ADDRESS 
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0032 46 1~042 2 A 1494 
003247 001016 A 1495 
ao3Z ~O 003302 . R 
0 032!51: 01 04 22 ' A 1496 
0032~2 006~05 A 149? 
003253 004003 R 
0032 ~4 00 ~ 012 A 1498 
003255 0 1 6001 A 1499 
CC32~6 0043~0 A 1~ 00 
0032 ~7 00 6 617 A 1~ 01 
003250 
003261 
003262 
!)0 3263 
003264 
00326~ 
003266 
O"".....,";)L'"Y 
u ..;,'-Q~ 

003270 
003271 
003272 

On"'""67 R VoJ<J ' 

001000 A 
003302 R 
027000 I 
06 4 012 A 
006010 A 
151711 A 
056007 A 
014101 A 
056010 A 
0560 11 A 

1~ 02 

1:5 03 
1504 
1~ 05 

SUB 
JANZ 

LDA 
JSR 

TAB 
LDA 
LSRA 
SRE 

JMP 

LDB 
S TB 
LDAI 

STA 
LDA 
STA 
STA 

1:506 
1 507 
1508 
1509 
151 0 JC12EZ OPEii 

003273 
003 274 
00327~ 
0032 76 
003277 
00330 0 
00 3301 
0033.02 
00 3303 
003304 
00330~ 
''(1 "'"'06 

006505 A 
00040 4 A 
100000 A 
003002 A 
002722 E 
000000 A 
000000 A 
006047 A 
00374 5 R 
006505 A 
00370~ R 
00101 0 A 
0 .000~6 R 
0061 4 0 A 
000256 A 
00-1,010 A 
000066 R 
006120 A 
000256 A 
006~0~ A 
004072 R 
001.000 A 
00 3 0 1 3 R 

1 !511 JC 12£6 HIRE 

'.l l.j..j 

0 03307 
,. . , ':> ':> 1 0 
... ,_1 ..... -

(1033 11 
003312 
0033 1 3 
00 3314 
0033 1~ 
0033 16 
0033 17 
0 0332 0 
O n "'"'"'l U.,j,.jC. 

oo332 2 oo6!lo5 
00 3323 003473 
0 03324 00650:5 
003325 0034 4 7 
0 0 3326 1.50 474 
003327 0042:52 
003 330 0500 47 
00 3331 001000 
003332 000066 

1!512 

1~1 3 

1:514 

1315 

1!516 

1317 

1518 

1:519 
1:520 • 
1~21 • 
1~'22 • 

. 
" . 

A 1:5 23 JCM£1'1 
R 
A 15 2 4 
R 
A 152:i 
A 1 ~26 
A 1 ~27 
A 1:52 3 
R 

1~29 
1~30 • 
1 ~ 31 • 
1532 • 

JSR 

JA Z 

SUBI 

JAZ 

ADDI 

JS R 

JMP 

EJEC 

JSR 

JSR 

ANA 
LRLA 
STA 
JMP 

E ~IEC 

U0 3o333 006047 A 15 33 JCKPMD INRE 
003334 
00 3335 
n, 0 "' -:> -:> 6 "' .... ._. ._, 
n """""""'-7 t. u .j .;) .:J 

00 3340 
...... "" ., ..... 4 1 •.1 IJ .:.• ..,:o 

003342 
0 1) 33 4 3 
··· n ~~44 '·' ·' .,;, .. .;. 

0033 4 ~ 
003346 

0 03351 
00335 2 
0033~3 
00 3354 
003355 
0033~6 

0033~7 
.,.."' --e o IJ U .;o • .:J • . 

00336 1 
003362 
003363 

0033? 4 
00 336:5 
003366 
003:'367 
003370 

00374~ R 
006505 A 15 34 
00347 3 R 
054067 A 15 3~ 
006505 A 1:5 36 
003447 R 
001010 A 15 37 
003353 R 
140421 A 15 38 
00101 0 A 1539 
0(1335 3 R 
01042 2 A 1540 
O""'n4 -:-.... , ""t "-· ._, A 1541 

A 154 2 001000 
000607 
010046 
150463 
05004 6 
0140 50 
004250 

R 
A 
A 
A 
A 
A 

1543 JCKPB 
15 44 
154 5 
154 6 
15 47 

'1 ,..,_ .. ... "' ... ... ,.. 
.l V IJ "t C• H .1 ...J .... 0 

O~U04G A l ~ 4 S 
001000 A 1 5:SO 
000066 R 

. 
.0 0 0 ~ 0 1 
142551 
000170 
Q00 ;304 
141146 

1 ~ ::1,1 
A 1552 
A 155 3 
A 1554 
A 15 55 
A 1556 

•. 

i'H 0 1 
N142~ 
D120 
N304 
N1411 

- -· -· ~ ----·--------.. 

J SR 

S TA · 
JSR 

JAZ 

SU B 
JAZ 

LDA 
STA 
J11P 

LDA 
AN A 
STA 
LDA 
LRLA ........... 
UI'.H 
~Tf"'o 

-=>IN 

JMP 

EJEC 
DATA 
DATA 
DATA 
DATA 
tfqTA 

Y$JCP 

HID 
JC12 E6 

HID 
JC·LNDV • X 

1 ' B 

N304•7•01 0 

JC1 2E6 

JCF'CBS 
JC1 2EZ +4 . ~ .... 
~· 

7, B 
DBLK 
e.B 
9,B 
SIF'C B•2•0•0 

IGBLK · 

JCGTCH•X 

JCRET 

02~6 

JCRET .. 
02~6 

DLMCHK•X 

JCASS 

JCCNVT•X 

BM77 
1 0 
V$J CT .. 
JCRE T 

IGBLK 

JCCNVT tX 

JCTl 
JCCKTM , X 

JC KPB 

ONE 
JCKPB 
... ,,M 
iWU 

ERRN 
JCRI1SG 

VS CR DM 
r""' I I I ! t' n" 
\'SCRDM 
JCT1 
8 
' ·' - ~ ... D,. ,. ~ t.,l'. •• 

'/ ~ CRDM 
JCR ET 

0 1 0 1 
01425 51 
1 20 
0304 
:)14 1146 
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CHE CK IF' SI LUH. 
JUI1P IF" NOT "SI" LUN 

GET DST ENTRY ADRS 

IS DEVICE 
A RMD . I 

JUMP IF" NOT RMD 

STO RE SIF' CB ADDRESS 

OPEN S I IF' RMD. 

IGNORE BLAN KS 

MORE ASSIGN PAIRS LEF T ? 

NP - DONE 

CHECK DELIMITER 

YES 

MEM DIRECTIVE 

GET NUM BER OF' BLOCK S 

LI STI NG PAGE < 

CHEC K IF BLANK OR PER! CD CHP. R. 

SHIFT TO POSITION 
SAVE 11DI BLOCKS 
RET URN 

IKPM ODE DIRE CTI YE 

GET PARA T·lE TE R 

CHECK IF BLA NK DR PERIOD CHAR. 

EQUALS ZER O - OK 

EQ UALS ONE - OK 

ILL EGAL PARRMCTER 
SET E~ RDP. CODE 
GI VE ERROR MESSAGE 

rLE AR CU RRE NT SETTING 

0 .., .. ~ •• '-'"' '' E " 11 1.:. .... Y H ~ •J 

I:HO KF'MODE l~O RD 
RET URN 

632) 

. 
03 01419 
0 3 0 142 0 

03 
03 

03 
03 
0 ~ . . ,:. 

03 

01 42.1 
0 1422 

01423 
01 424 
01 425 
01426 

o:::: 01428 
' 03 01429 

03 01430 

03 01431 
03 01 432 
03 01433 
03 01 434 
03 01435 

03 

0 ~ . .;, 

03 

01436 

01437 

01438 

o:::: 0143'3 

0 3 

03 

0 
,., 
..:• 

0 ... .:I 

01 44 0 

0 14 4 1 

01442 

01443 

03 0 1444 
;) :';! 01445 
03 01 446 
03 01447 
03' 01 44 8 

03 01449 

03 01450 
1)3 01451 
03 01452 
03 0145 :3 

03 01454 
03 
03 
03 
n . ., 
\.;' .... 

1)3 

0 ~· 

fl ~. . .;, 

03 

r· .... .. t ... ., 

0 ":• ,. 

03 
0 :3 ... . .... 
'~ ·~· 
0 ·~ .;;, .. ~. 
1,.1 .;. 

r • .-. 
.... -~· 
n . ., 
'J ~ 

0 ~. ..... -. 
(' .... 
.I .;, 

0 •') ~· 
0 :;: 
,, 3 
I.J • 

01455 
01 45 6 
0 1457 
01 4 5.:; 

014 59 

01460 
0 1461 

0 1 4 62 

01 46 3 
0 146 4 

0 'I A' C 
J. '"t 0 . ...; 

01466 
0146 ? 

0 14 68 
0~ 46":l 

0 •• , ,., 
L . lof, •., 

0 14 71 
01472 
0 .4.,~' 

J. ( -~ 

0 • .• ., 4 
1 .., r 

01 • .., .: 
~~ ,.• .. ; 

014 76 
01477 
O l 47f: 
01 47 9 
0 1480 
014:3 1 
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00337 1 
00337 2 

003 3 77 
003 400 
OC340 1 
0 03402 
C03403 
003404 
00340::5 
003406 
003 407 
00341 " 
nn"' 4 11 'o;' v....., 
00 3 412 
0034 1 3 
0 03 414 
0 03 4 1 ~ 
00 34 16 
003417 
C0 3 420 
':!0342 1 
003422 
00 " 4~, " ..... '- .._, 
~03 424 
0 03 425 
0 03 4 26 
00 3 427 
00 3 4 3 0 
0 03 431 
00 3 432 
00 3 4 33 
00343 4 
003 4 3 5 
003436 
n ,., ·:· 4 '"' .., ... vv ~( 

003440 
!:!03 441 

1)03 44 3 
00 3 4 44 
:) 0 3 4 4:; 
003446 

00 3 447 
0034:5 0 
0 034~1 
003 4:52 
0034::53 
0034~4 
003 455 
003 4:5 6 
,.,,.,~ 4w-. 

l,.l IJ V '-1 ( 

00 3 46 0 
003 4 61 
0 03462 
003 46 3 
C03464 
00 3 46::5 
003466 
003467 
00 34 7 0 
00347 1 
003472 

00347 3 
00347 4 
003 4 ?~ 
C03 4 76 
003477 
003::500 
003 5 01 

1~1727 A 
12 0240 A 

02 3 413 
023420 
1467 2 4 
000340 
003000 
00014 3 
000275 
017760 
00(1~'5 ? 
106400 
002064 
00 0301 
00 0 032 
00(!244 
00033 3 
00024 0 
00000 0 
000 000 
12626 0 
130240 
1433 1 1 
0000~ 0 

145 317 
00000 0 
ocooo o 
00 0000 
141724 
0000 00 
00 0000 
00(1000 
000000 
12(12 4 0 
145303 
00000 0 
000(10 0 
00000 0 
1 30 2 6 0 
0000 ~ 0 
0 ,., ,, ·::.> .. 4 " .... ..... ..,) 

000 300 
00032Z 
000260 
060000 

0141 36 
0~41 3E. 
0141 36 
00614 i 
003413 
00101 0 
00346 7 
006140 
00001 6 
001 0 10 
003467 
010422 
0060:::1 7 
0034 1 4 
001 000 
000607 
014117 
034115 
00670::5 
00 0000 

R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
~ 
A 
A 
A .... ... 
A 
A 
~ 

H 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
M 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
(.~ 

A 
R 
A 
R 
A 
A 
~: 
R 
A 
A 
R 

07411"-' ~ 
064112 A 
00 ~ 001 A 
05450 2 G 
01047! A 
0~4501 
044243 
006~05 
0037 0~ 
0541 03 
00101 0 

•• • 
H 

R 
A 
A 

1:5:57 
l~!a 
1:5~9 
1:5 60 
i5bl 
1562 
15 6 3 
1:56 4 
1:56 5 
1::i66 
156? 
1 568 
156'3 
!570 
1571 
••-? 2 J,. ...); 

,~.., ~ 
... ..,J , ..., ·---4 .;.. .... ; ... .., .. 
.l·..JI...J 

15 76 
....... 7 .l ... u 
... "-7 ...... 
.a....J ? O 

15 79 
.... ... 0 
J....J O 
... 8. . ...) . 
15 82 

1585 
1586 
1587 
1 588 
15 89 
15 '30 
1 591 
"C:ot":l ~ 
J. ...... :i' ~ 

15 93 
1594 
1595 
1 5 96 
159 7 
1598 
1593 
1600 
1 60 1 

HSI..I 
DBLK 
..JC ~PTR 
D999::5 
D1000 0 
HMT 
N34 0 
N3 000 
D'3'3 
N27~ 
N17760 
N257 
HCR 
..JC TPTR 
N30 1 
N32 
N24 4 
ti333 
N2 40 
ERRN 
COUNT 
HCOMZ 
HZE RO 
HZF 
NAM PTR 
HZJ 
CHP TR 
CHPTR2 
CHPTRS 
ZC T 
. ..J C T 1 
JCT 2 
..JCT3 
J CT 4 

..JCPMSG 

HOO 
NSO 
N2~4 
N30 0 
N322 
N260 
N6000 0 

1602 !"! 

1 603 !"! 

1604 
160~ 
1606 
1607 
1 608 

1609 

1610 

16 11 

1612 
16 13 

1 614 

1615 
161 6 
1 617 

1618 
1619 
1620 
1621 
1 

.. .., "::.> 
bc. '-

1623 
16 2 4 
1625 
1.6 26 
•t:..--. 
.A. r~ .:,. (' 

1628 
16 29 
1630 
1 631 
1 632 
1633 
1 ,.. .-. ... 
J. '=' ,j ..,. 
1 - ..... cb .;:. • . ·' 

1637 
16 38 

JCCKTl 

• 
!I! 
)f. 

)f. 

• :« 
• • • • 
..J CCNYT 

DAHl 
DATA 
DATA 
DATA 
DATA 
DATA 
D ~T A 
DA TA 
DATA 
DA .TA 
DA:TA 
DATA 
DA=t'A 
DATA 
DATA 
DATA 
DATA 
DAT A 
DATA 
DATA 
DATA 
DATA 
UATA 
.LI tH A 
DA TA 
DATA 
DATA 
DA T A 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DA TA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
D:.! T A 
DAT A 
EJEC 

S TX 
S TA 
l. DA 
SU PE 

JAZ 

SU B l 

JAZ 

LDA 
S TAE 

JM ? 

LDA 
I D " ... ..-. 
I..J MP 

EJEC 

srx ... ... r. ..j t • 

TZA 
Si A 
LDA 
ST A 
INR . " .... 
.J ·~ P . 

ST A 
J AZ 

YtJ CP • 

· sL.J · 
0 1 2 02 40 
JC ~F1+4 
933 ~ 
10000 
' M T' 
0340 
o:::ooo 
99 
027 ~ 
01776 0 
OC.5i' 
0 1 06 400 
JCTl:lUF 
0 3 0 1 
0

..,.., 

.;; c. 

::: 244 
0 -':'?? 

-..} -...J ..... 

0240 
0 
0 
I ' 0 I 

• 0 • 
' F I ' 
VSJN AM 
I J 0 I 

( I 

0 
0 
' C T ' 
0 
0 
0 
(I 
; I 

' J c ~. o .o. o 

I 0 0 I 

0 ~ 0 
02 54 
0300 
0 322 
0260 
or;.oo oo 

JCIW T 1 
JCNVT2 
JCNVT3 
ti 24 0 

JCCKT 1 

Ol E. 

JCCKT l 

TWO 
ER~t1 

JC RMSG 

,JC NVT2 
~I c ti '•' T 1 
0 ' X 

JCN\t' Tl 
JCNVT2 

N U t·1 
TEN 
BA S E 
IGB LK 
JCGTCH ,X 

JC tiVT3 
..JC 1 3E3 

• 4 ' • .• , . ...... -· ... • • ··~ . ' . ~ ·-·---··-----·- --·-- ........... ·~ ..... ...... .._ ... _ .. , ..... _ ..... -- ¥ ....... __ .. ___ , 

. . . 

PROGR AM PAGE ~5 LISTING P AGE < 

SUBRO UT INE TO 
IS A BLANK OR 

SAVE X 
SAVE A 
GET LAST GHAR . 

JUl1P IF BLAtlK 

JUMP IF PER!CD 

CH ECK If LA S T CHAR. 
PERIOD . 

E RRO~ IF AN Y CTHE R CHAR . 

SUBROUTINE TO CO NVER T ASCII 
TO EINARY , USES SUBROUTINE JCGTCH 
IF FIR ST CHAR ZERO ASSUM E OCTA L, 
OTH ERWIS E DEC IMAL . IF NUMBER GTR 
07 7777 , ZERO I S RETUR NED . ~UMBER 
IS TERMINATED BY COMMA ,B LANK,E QUA LS ,P ER I OD 
OR C/R , AN YT HING EL S( CAU S ES JCO l. 
RESU l. T RET UR NED IN A REG . 

SAVE 
RE GI S TER !; 

lli !TIALIZ E 

GET 

SAVE 

.. ··-· ... . . ... .. 

'"T L ~ CHAR 

CH AR 

n ..., 
•J ..:> 
03 
C3 
03 
0 ·:o .... ... -. 
IJ .,:. 

0 ':• ~· 
!) -· .,:, 
0 ~! ... ~ v .;.. 
r. ":· 
v ~· .-, ":• 
v ~· 

... -· J_l ~· 

n? "-' ..... 
r J .-• 
I..• ...;. 
.-.~ 

'-' .:.· 
n ·? 
v -· n , .. , 
IJ~ 

0 3 
.-. ~. v _ , 

( . -. . -- ~ 
(l .-. 

.:;, 

1-, • ·-:· . • _. 

'
·, ·:· 
J -· r • . - , 
'--' ....:· 
U- ·:0 ·-· 
'J" -. I ..:• 

U. ·:0 -· 03 
l'i .-. 
1J .:,. 

.-. .-. '·. .. ... 

, .. , ..... 
1) ..:.: ,., ·":· .... ..., 
1"'l ·: · .... . ... · .... . -. v .;. ... . :-
" ·-, .... ... 
i.,l .. .. 

(I :;: 
t . ":• .... ·-· 
l-, .-. -.:· 
r l -:· 
' -· ,, "":• 
~ -· .-. :"" 
.· -· 

.-. :· · .. · ·-· 

0 3 

03 

f ' "':' . ·-· 
~ -:• 
• 0 ._. 

r . .-, 

v ·=· 

"J ~J . -· ..... '"'· 
·~· -=· , ... -. 
J. ~ 

,·, .-. 
._; .j . -. ~. ._, ..:• 
. . , u .... 
' -. J ._: 
.-.. -. 
l,i :· 

.... ~· -~· 
li : · ·-· .... 
I.J ·:· . .. 
0 ::: 
,-, ':• 
•. ._ . 

.... . .... 
I·' :• ... .-. ·-· ..:: 
0 :;: 

fl ·:: - ·-
•. ,. . 
• .. • ·:· 

C . ., -· 

- - -·- --·· .. ·- - ~ . ...... - . _., ....... .. . .. ,_ . . ·- -~ . ·--~ ... -.. _____ -

0143 2 
014 8 ::? 
" '4 "" l,J 1 0 ..... 

0 1 485 
01486 
" 14'-..., ·-· .:,. .. 
01 4 88 
0 14 8•3 
!)1490 

" '4 ° 4 I} ,L • 

'J 1 , , ·~· ~ • ~ .... J ... . 

::11 4 96 
~ .• 4 ........ 
·-· J. :> ? 

01 4 9::: 
0 1 4 3 '3 
0 1 50 0 
0 1 50 1 

. 0 1 .,. ,, -::. 
·-' 1., . . .. 

0 l 50 3 
0150 4 
I) 1 505 
015 06 
0 1 50 7 
0 1 5 0 :~: 
0 1 50 9 
(I 1 510 
0 1511 
01512 
01 5 1 3 
0 1 51 4 

'
., • .,. 1 c; 
u J. ·-' -..J 

C1 15 H, 
.-. 1 " • . ? l) •J J. I 

.-. "' t:: "' ,-, 
'·' L '-' .1. C• 

0 1 ~ 1 •) 
0 1 5 2 (i 
.-. 1 .,. .., • 'J ._. c &. 

U. 1 .,. . -, ·::. 
.J .._ '-

cl • C' '0 -':-
\. J. •-' .... ..• 

0 1 52 ~· 
.-.1"'J ~5 •.J • ..... 

' I 1 .,. -::. 6 ... ·-' "" . 
n 1 C" ..... ~ .. . . ,.- · .. .. .. ... . 
015 2'?. 
... . C"----0) 1 ~ .::. =' 
0 1 5 30 
' 1 5•"\l u . ._) • 
.-. .. C' .-. , ... , 
iJ 1 ·- ' .j "
;1 1 c::. "'\ •j 
-· • ·- •• ) ... J 

!j 1 5 3 4 

0 1 53~ 

·,·! l c "' - ·J ,;) b 

"'• 1 C'.., ..., 
•) .. ._ . ._,. ,• 
f'J : c; 3Q . . .... , .... 

0 1 5 4 0 
0 15 4 1 
015 4 2 

.-, 1 .,. ~ .... 
\ "" ...... 0 
r. • .,. 4 .• 
.o J. ,.J ""t 

0 1 .,.4"' .1. .:J ,J 
.- 1.,.4 , ;J ··-' f ... 
.-, ~ c:- ,.... .. , 
IJ J, •.J ._, ' 

'' lc· ~ ·:' •. • ._1 • • • 

,·, 1 c=: .. ... ..i 
••• >J ~~ .. 

0 1 5 5 (1 
D 1 53 t 
1} 1 5 :52 
[ I .. c:- c -. 
- 1 ·- · ._} .j 
0 15 5 4 
.- • C' L. .. I:: 
•) J. ·-· .. J •.J 
t"t t C' '= ' ' 
tJ ! ..J · • b 

0 155? 
l-, i c:- ~ .-. 
. .-. ..... .... 0 
~, l .- (;' ,... ... . .... ..... :.~ 

(115(.(1 
r, 1 r. ,. • 
t• ·- ' r.:· J. 

0 1562 
- 1~ ' '" IJ ·-' '=' .3 
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. . . 

003506 
003 507 
0035 10 
fJ 03~11 
0035 12 
003 :113 
('03 ::i14 
0035 1:5 
003 ::i16 
003517 
003520 
0035 21 
003522 
003 523 
0035~ 4 
00352 5 
003526 
003 :i27 
003 ::130 
01)3::131 
003532 
003 5 33 
003 ::i34 
003:i3~ 

003536 
003537 
003::i 40 
003 ::541 
003542 
003~ 43 
0035 44 
003 545 
003:5 46 
0035 47 
0035 50 
00355 1 
003552 
rJ03553 
003 ~54 
003 5~:5 
0035 56 
003 557 
003 560 
00356 1 
003 562 
0 0 35 63 
00356 4 
003565 
003 ::56"6 
003567 
0 03::570 
003 571 
003 572 
003573 
003:574 
00 3 575 
003576 
0035 77 
003600 
0 0 3 601 
0 03 602 
003603 
00360 4 
00 3 60::1 
003606 
003607 
0036 10 

00361 1 
00~6 12 
00 36 13 
0036 14 
0036 15 
0036 16 
0036 17 
00 3 620 
003621 
003622 
003623 
003 624 
00362 5 
003626 
0036 27 
00363 0 
00363 1 
003632 . 
003633 

003576 R 
006617 A 
003445 . R 
00 1 0 00 · A 
003515 R 
001000 A 
00 .......... R 

.:> '"' c. _, ' 
14445 7 A 
OOt004 A 
003::i4 3 R 
!4047l . A 
00100 ~ A 
003543 R 
001000 A 
003534 R 
010424 A 
05445 3 A 
oo6:;o:; A 
003705 R 
054056 A 
001000 A 
003515 R 
02444 •'+ A 
0 14 0:52 A 
1444 36 A 
16444 2 A 
06444 0 A 
001000 A 
003527 R 
014044 A 
001010 A 
003576 R 
00614 7 A 
00 3 41 3 R 
001010 A 
0 03:.171 R 
144431 A 
001 010 A 
'00357 6 R 
14442 :5 A 
00101 0 A 
003:57 6 R 
00612 0 A 
00001 7 A 
00101 0 A 
003:5 7 6 R 
01042 2 A 
006 0 5 7 A 
00341 4 R 
001000 - A 
000607 R 
0441:5 3 A 
00650~ A 
00370:5 R 
006:50:5 A 
00407 2 R 
01440C: A 
001 0 0 2 A 
003602 R 
00:5001 A 
034003 A 
02 4 003 A 
00670:5 A 
00000 0 P. 
00000 0 A 
0000 00 A 
000 008 A 

1639 SRE 

1640 J MP 

1641 JM P 

1642 JC13E1 SUB 
1643 JAti 

1644 S UE 
164 5 JA P 

1646 JM P 
. 

1647 JC13D2 LDA 
1649 STA 
164'3 JC13D3 .JSR 

1650 STA 
165 1 JMP 

16 :12 JC 13A4 LDB 
1 6 :5 3 LDA 
1654 SUB 
1655 f'IUL 
16:56 STB 
1657 JMP 

1658 JC13E2 LDA 
1659 JAZ 

166 0 SUB£ 

1661 JAZ 

1662 SU B 
1663 JAZ 

. 
1664 SUB 
1 66~ JAZ 

. 
1666 ADDI 

1667 J AZ 

1669 JC1~F"2 LDA · 
1669 STA £ 

1670 JM P 

1671 JC13£D INR 
1672 JSR 

1673 JSR 

1674 JC13E3 LDA 
167:5 JAP 

1676 
1677 JC13F'4 
1678 
167'3 

1680 JC11VT 1 
1681 JCNVT2 
1682 JCNVT3 
1683 
1 684 • 
16 8 5 ~ 
16 86 ll 

1687 
1688 
1689 

• • 

TZA 
LDX 
LDB 
I JM P 

DATA 
DA TA 
DATA 
EJEC 

074071 
044132 
00650 5 
003705 
0 540 66 
144 356 
0 0 1 004 
003 635 
1404 71 
001 002 
003635 
0 0 60 1 7 
003423 
00:5311 
006 0 5 7 

A 1 690 
(: 1 69 1 
A 1692 
I"< 

• 
JCCKUI ~ ~ '1. 1 

~ t '" 
ltiR 
JSR 

0 .... 4 ........ 
v ~ . c -> 

00 650~ 
003473 
001000 

A 1693 
A 1694 
A 16 9 5 
R 
A 1696 
A 16"97 
R 
A 1 6 98 
R 
A 1699 
A 170 0 
R 
A 170 1 
R 
A . 170 2 

.. 

.• 

• 

. . 
. 

• • 

... ... ,., 
~· ~ SU B 
JAN 

SUB 
~lAP 

LD AE 

DAR 
S TA E 

JS R 

J MP 

I 

Y$JCP 

N26Q,7,010 

..JC 13E1 

JC13 D2 

HBO 
J C13E2 

TEN 
~·ct3 E2 

.JC13 A4 

EI GHT 
EAS E 
JCGTCH ,X 

JCNVT3 
JC13 E1 

NUM 
JCNV T3 
HEO 
EA SE 
tlUM 
JC13 D3 

JC NVT3 
JC13 E3 

N240 

J C13ED 

N 1 4 · · . 
.J C13E3 ... 
tl2 1 
JC13 E3 

017 
. 

JC 13£S 

TWO 
E.R RN 

J CRMSG 

JGBLK 
JCGTC H•X' 

DLMC HK•X 

ti!JM 
~lC 13F'4 

J C ti lr' T 1 
.:C NV T2 
o, x 

0 
0 
0 

-ICKL Nl 
I GBI .K 
J CG TCH ,X 

'C"L 'I'"' ... · -· ,, . ' 
HP.O 
JC 14B2 

TEN 
J C14B2 

CHPTR 

. . 
CHPTR · 

JCC NVT,X 
1

J C14D2 

.. 

PRDGRAI1 PAGE 26 LI S:TING . PAGE < 

CHAR EQL ZERO ? 

NO 

YES 

NO~ 260 LEQ CHAR LEQ 271 ? 
tiC 

NO 

YES 

1ST CHAR EQUAL ZERO, 
CHANGE BA S E 
GET NE~<T CHAR 

SA VE IT 

COMPUTE 

NU M = NUM*BASE+CHAR - 26Q 
MUL l S BX + A 

TEST CHAR 

CHAR A BLANK ? 

VES 

NO - CHAR A COMMA ? 
VES 

NO - CHAR AN EQ UAL S ? 
'(ES 

PERIOD 1 

YE!:: 

NONE OF THE ABOVE 

ER ROR RETURN 

ADVANCE POINTER 

CHECK DELIMITER 

0 LEQ NUM LEQ 77777 ? 

NO 
RESTORE 
REG IS TER S 

I NTO A•B 

SUBROUTIN E TO CHEC K LOGI CAL 
UNITS, CON VERTS LOG I CAL UNIT 
NAM ES TO LOGICAL UNI T NUMEERS . 
USES SUBRO UTIN ES J CCNV T AND JCGTCH. 

:); A V E R E T U RI~ 

GET CHARACTER 

IS IT A NUfHl E R 

NO 

NO 

YES -

RE S ET POINTER 

GET AND CONVERT NUMBER 

--- ----------------~- - · - ··------

• 

634 ) 

03 01564 

03 0 156.5 

03 01 567 
03 0 1568 

03 01569 
03 0157(1 

03 01571 

03 
03 
0 ..,. 

~· 

03 

03 
03 
03 
0 --=· ~· 
0 -:• 

~· 

0 ~. .;. 

0 ':I 
~· 

03 

03 

0 
... ... , 

.;; 

0 ~. .;. 

08 

03 
03 

03 

() 3 

03 
0 ~. v 

03 

,.. ... 
" ..:> 
03 

0 ~. .;, 

0 1 572 
0 1573 
0 15 74 

01575 
015 76 

0 1577 
0 1578 
01579 
0 1 5 80 
0 158 1 
O.c-..-. ..... 

1 ._f oj C .. 

0158:3 
0 .... ..... 

1 ._1 0 ~ 

0 1585 

0158 6 

01 587 
01588 

0 1589 
01590 

O <c-n• 
1.._171 

01592 

01593 
015 '34 

0 1595 

01596 
01597 

O•e-q o 
L·J_o.,~ 

o::: 0159"3 
0 3 01.600 

03 01601 
03 01E·02 
03 ClE.03 
: 2: 016G4 

rJ --:• ' .... 
"" •' '• ·.' .;; 
0 .~ .;. 
'I .-:, •. .., 
):'=; 

'*= "" ' ~ 
0 ' J 

~· 
03 
fl~ . ~ 
(I ::· 
('' -":> 
' .... " ~. u .;. 

0 ~. 

-=· 

03 
('l:"=: 

0 3 

03 

,.. • • .- .-. '"":'! 
'.- tOUl 

') ·: .: u· -=· 
t . 4 ,_. --· 

0 16 09 
0 1 r ~ n 1 0 . . -

0 1 6 11 
0 1 612 
0 1 .... ' ..... .&. r;o .L -.,·J 

Ol.E.l<~ 

0 1E.15 ... , ........ -
1..-J.t• J.O 

01617 

016 1 8 
0 161 9 
01620 

01E.21 
)l i=~.-. I -•C.C 

Cl€.2 3 

IJ3 0 1E.24 
0 3 01625 

0 ~. ..:. 

03 

O ' E""'"'" 1 .. •C. :"I 

r 1 . ..., 7 1) f;:. c . . 

• 
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E . 2 

I") 11' ...... ~ ":" C' ..... v .,:. v ._. ..., 

.-.. "'!. ..., :::.. ~ 6 u .· .;:, ._,. -
CC3637 
0 03640 
(.: 0364 1 
fJC36 42 

":'' 4 ~ ._. Ct --

3644 
003S45 ,...,.....,, ...... 
V 0 .. 0 ..;. C• "t r:. 
, .... -.~r..4-. 

:,.I ,_· C• '+ ,.. 

""'l!'":tC C"I'\ .... ._. . .. : ._, _, . .,. 
3651 
36 ~ 2 

:!!;3 

n n 
t..' t..' 

... r.' :":: r:. •.• J -..... ,.. ......... _. 
I_; ' · ' ..j 0 ._; ~ 

~3:; ~5 

.-........ c-: ..... 
._ ~- ·-· -· ,. 

3 e. t:. o 
G03E.E.l 
... • "' "? f.~ "' ~ .,.: ............. ;: . .,:. 
'·' ~. ...... _.,.. ,.. ...... ~t..c .~ 
,-.f"'-. _...C-1 

..... - · oJ .... "" 
.. n ':I t::. c., co: 
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1518 
4 87 

17 ~ 6 
1 03 1 
l Ed l 
• 0 - ... l 0 b ..J 

614 
11 0 4 

4 1 1 
9 61 

12 8 6 
1 39 4 
1 7 1 0 
1 7 25 
170 3 
1~3 9 

70 2 
6 99 

, ....... 
'=' =- I' 

1?9 7 
1827 

4 5 8 
47 1 
... ~.c .. ou 

4 9 1 

76 :S 

1006 

867 
~39 

9 70 

974 
99 4 

1180 

1073 

11 1 0 
11 0 ::; 

S08 

1 126 

1~ 2 4 
q5 o 

6 1 9 
114 2 

492 

41 S 
":; 8 0 

12 9 1 
1 3 9 7 

170 ~ 

1 800 

YtJCP 

869 
941 

1185 

10 81 

84 S 

119~ 

15 36 
15 2 3 

6 ~1 
122 9 

59 0 

42 9 
111 3 
129 8 
t 40 9 

170 7 

18 02 

871 
943 

•• 

1086 

89~ 

1 2 22 

1534 

659 
13 6 1 

6 2 5 

4 3 9 
1157 
1303 
1512 

170 8 

18 0 7 

914 
945 

982 

133 6 

1701 

72 7 
150 3 

?6 4 

6 7 6 
1168 
1 3 10 
16 3 6 

171 7 

1810 
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916 
9 46 

~8 4 

730 

80 0 
12 12 
1 3 '~ 1 
1 6 4 9 

18 13 

918 
996 

1159 

1372 

740 

97 7 
1242 
1344 
1672 

1816 

3 3 

9 2 0 
9 9 9 

1 1 6 2 

1 441 

~"'4 r ·.J 

89 7 
1252 
138 6 
1692 

1 8 1 9 

. ··- ··--·-·· . ..... .. .. - • 

LIS:TIHG PR GE < 641) 

' . 
I 



' • 

E.2 YCRTEX LISTING 

1947 
1791 

1.!:)23 
839 
s:;o 

1680 

7 f~ 5 
760 .., .... 
... .l ( 

"=' '=-' c: ._, ._, 0 . ""'--1. c. c ~-: 
~ "' ,. 
? ._1 C• 

C ':'O v . .. 7 

654 
..,. • 1 ' . 
662 
637 
..,.1"' ' .... .., . " 
~· j, v 

1337 
133S 
1
_.,, 
:r• •-• .._I 

862 

938 
766 

10'31 
""9"" . ..) ..J 

1 062 
1049 
1126 
1587 

1588 

1589 
1590 

851 

:'i20 

10 2 0 

1570 
120f) 
119:5 
8~3 
125 

1 0 0 
~-') 3 5 

334 
0 

~ ..... 0 .;., c. 
2CO 

1 552 , ........ 
o ..:r c. 
-"'">1 v~ 

1942 
1556 
1553 
1567 .. ~ ... . 
.L 7 .... .l 

1575 

. 157 3 
1~95 

176 1 
1568 
1598 
1596 
1571 

JC LN2 
JC LNDV 

JC ME11 
JCMDV l 
JCMO VC 
JCNVT 1 
J Cti V T 2 
JCNVT3 
JCP l 
JCP2 
JCPCON 
JCPEX 
. JCPF I 
JCPLD 
JCP~1SG 
JCPOUT 
JCPRl 
JCPRE 
JCPRE 
~I CPR T 
JCPRTF" 
• ...I CPR:·~ 

J CPT1 
JCPT2 
JCPTC I-l 
JCPTSK 

JCPXQT 
JCRER 
JCRET 

JCR EW 
JCRMS1 
JCRMSG 

JC$F"1 
JCSFI 
JCSRE 
JCT1 

JCT2 

JCT3 
JG'T4 
JCTA 

JCTAB 

JCTI:UF 

JCTPTR 
J CWE1 
JCI-IEO 
JF"CBI 
LC 

LO 
LCr CB 
MP 
MT 

I'll 0 1 
N12024 
N13064 
1'11 4 
N1411 
N1425 
1'117760 
N21 
1'1240 

1'1244 
1'1254 
1'1256 
N257 
N260 
N300 
N3g 1 

•. 

1792 
..... . 4 
~ ..;;, 

1474 
576 
847 
836 

1605 
16 0 6 
1607 ..,. .., ... 

.. .,J ;} 

-.- ... 
l ...J .J 

~21 
~43 
.. 6 ... 
~· ..J 
5~3 
599 
?':>4 vv 

650 
638 
6:58 
494 
495 
637 

17 6~ 

1767 
42~ 
527 
:547 
367 
40(1 
49 3 

1217 
:i~S 
:593 
37~ 

1381 
1057 
- ~~7 

!i61 
1050 
1208 
1486 
1244 
1300 
1491 
1408 
138 9 
" 646 
815 
451 
498 
45 0 
500 
414 

1204 
563 
837 
126 
1 ...... ,j..J 

144 
1:54 
164 
180 
1 0 1 
690 

1316 
346 
61 6 
321 
20 l 
21:) 
2 1 9 
22 8 
237 
.... A6 c. •t 

255 
868 ... .. ~ ..t ..,. 0 

460 
1662 

940 
8;;'(1 

1 A·~ C: .,. ·:J ._.. 

"" '"' ... C• t..• "'t 

4 34 
13 07 
125 5 

985 
t; 7 4 
379 

1258 
10 80 
. 4 20 

1829 
748 

1497 

841 
1616 
1615 
l €-37 
743 
~~~ 

I -• ;• 

523 

. 
606 

70:5 

!594 
592 
706 

1 78 4 
1777 

443 
529 
549 
9 0 1 
400 
580 

1 1 1 8 

935 
1542 
1060 

1070 
1223 
149"3 
1249 
~ 30 "6 

1412 
1439 

6 49 
826 
454 
~02 
4 5 3 
50 3 

127 .... , 
J. ..;. 0 

146 
15:5 
168 
18 1 
10 2 
719 

14 90 
61 1 
621 
322 
202 
2 1 1 

919 
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436 

1 6D 8 
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:53 3 

1028 
1367 

1079 
167 0 

' 

1098 
1317 
1:54 6 
12~7 
1393 

1421 

720 

464 
51 2 
46 3 
761 

129 
138 
148 
1~ 7 
1 7 (I 
189 
1 1 0 
82 5 

1781 
621 
661 
32 4 
204 
.... 1 " r... .;., 
222 
231 
240 
2 4 ':o"l 

1347 

798 
1 750 

997 

1 639 

• 

• 

1093 

16:58 

613 

976 
~3~ 

1 0 4 1 
1~13 

1121 
1729 

1109 
1337 

1262 
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1127 
1 3 46 

1213 
1 3 96 

730 

470 

469 
862 

131 
140 
1~0 
1~9 
172 
19 1 
11 2 

11 0 8 

65:5 
1 32 4 

8 26 
206 
21~ 
224 
:> 3 "":' 
o;. • " 

242 
":>"' 1 ... ~· 

963 

1170 

. . . -

PRO GRA M PAGE 

1197 

100 4 
539 

11 14 
1528 

12 0:5 
1863 

1136 
1 3 74 

1282 
14 15 

782 

4 i"1 

47 $ 
864 

132 
1 4 1 
1 :5 1 
1 6 1 
173 

1 1 3 
1 15 3 

- 6 1 I;) -

1 3 30 

207 
.-. 1 h 
c. -
?. 2 ~i 
234 
2 •. , 3 
• \ I:' ·~ 

t:" .. .1 .: • 

991 

1 .... . 5 c. J. 

1233 

~41 

1188 
1:550 

1240 

1154 
14~ 0 

12SS 
1428 

793 

482 

481 
S66 

133 
142 
1:52 
162 
174 

114 
l2Q 7 

74~ 

208 
217 
22 6 
..... ..., c; 
c. ...., ·-
244 

1 28 3 

34 

1445 

~45 

1213 

1269 

1196 
1461 

1294 
14SS 

813 

485 

494 
157 0 

134 
143 
1:53 
16 3 
1 .. C) r • 

1 1 7 
12?2 

209 
~. 1 ,., c. ·::> 
227 
"=" ":• 6 ~ ._ . . 
24 5 
.... 0: 4 .:: ,_, 

1295 

• 

LISTIHG .PAGE < 642) 

• 

.. 

• 



.. ..... - ... ~ 

• 

. . . . - . . 

• 

E . 2 VORTEX LISTING 

.. ---! ..; ~I 
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1563 
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1599 
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24:i 
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237 
' ,..., .. 4 J. ·=- 0 . 

0 
0 

264 
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0 
242 
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. .. 

000001 A 

• 

. . 

000002 A 
000001 ~ 

000000 A 
o o I) 0 0 1 1 A' 

• 

1 VORTEX SET l PUT LAST FOR VORTEX V2 04 00001 
2 •THIS IS A CDPY R.IGHTED PROGRA".COPYRIGHT 1972 BY VARIAN DATA 1'1ACHINEV2 0 4 00002 
3 • . 0 4 00003 
4 • V.D.M. PA RT NO. 92L0 2 0,-003D 0 4 OOO .Q4 
' • 0 4 00005 
6 • RELEA SE D 03/0 1/74 0'4 ' 00006 
7 • o 4 ·a o o o 7 
8 • V$FM AIN 04 00008 
9 ~ 04 00009' 

10 • 04 0~0 1 0 
11 TITLE VSF MAIN 04 0.0011 
12 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~*• 04 ooo·1 2 
1 3 • • o 4 · o··o o 1 3 
14 • F I L £ 1'1 A I N T E N A N C E C F M A I N ) • 0 4 00014 
15 • .. 0 4 00015 • 
16 • FUNCTION: THI S IS THE FILE MAINTENANCE PROGRA M OF TH E VARIAN • 04 00016 
17 • VDM 620/F REAL-TIME OPERATING SYS TE~. IT ACCEPTS THE ~ 04 000 17 
lS • fOL LOWING COMMANDS FROM THE S I DEVI CE: • 04 00018 
19. . • 04 000 19 
20 • CR EATE•LUN• KEV.N AMEtRECORD SIZECUORDS),f lLE S I ZE CR ECSl • 04 000 20 
21 llf DELETErLUN,KEV,NAME ll! 0 4 00021 
22 • RENAM E,L UN•KEY•DL D NAME,NEW NAME • 0 4 00022 
23 • ENTER •L UN J KEY,OLD NAME,NE~ NAME * 04 00023 
24 • L I ST •L UN , KEY w. 0 4 000 24 
2' • INIT •L UN . KEY * 0 4 00 025 
26 • ADD •L UNt KEY 04 00026 
27 • INPUT •L UN ,KE VrNA ME 04 00027 
28 • • 0 4 00028 
29 • ENTRY: NO SPECIAL CONDITIONS • 04 00029 • 3 o • · · , • ..: o 4 o ·o o 3 o 
31 • EXIT : TO JCP · uPON ENTRY or A RECORD WITH 1ST CHAR="/~ * 0 4 00031 
32 • * 04 00032 
33 llf ERRORS: ERROR N P~INTS ' 'FMON" ON SO DEVICE, WH ER E N MEANS: * 04 00033 
34 • .. 0 4 00034 
3 ' • N=l ·INVALID MAINTENANCE COMMAtiD * 04 0003~i 
36 • 2 NAME ALREADY IN DIRECTORY ~ 04 00036 
37 • 3 NAME NOT FOUND IN DIRECTORY * 04 0003 7 
3 8 • 4 I N S U F"F l C I £ N T SPA C £ F 0 R t:: N TRY * 0 4 0 0 0 3 :3 
39 • ~ I/0 ERROR * 04 00039 
40 • 6 DIRECTORY STRUCTURE ERROR * 0 4 0 0 0 40 
41 • 7 CHECK-SUM ERROR 04 000 41 
42 • • 8 tfC ENTR Y NAME 0 4 000 4 2 
~3 • 9 RECORD SIZE ERROR 04 000 43 
44 • 10 LOADER CODE ERROR 04 00044 
4~ • 11 SEQUENCE ERROR 04 00045 
46 • 12 STR UCTOR ERROR 04 00046 
47 llf 13 INPUT LUN NOT SPECifiED 04 00047 
48 • 14 SPACE IN MEMORY EXHAUSTED 04 00048 
49 • * 0 4 00049 
50 ll! rMAlN THEN INPUTS A RE CORD FROM THE SO DEVICE, TESTS THE * 0 4 00050 
51 • 1ST CH ARAC TER, AND EXIT S TH US: • 04 · 00051 
52 • • 0 4 00052 
53 • ~ ~ · EXIT TD JCP ~ 04 00053 
54 • 'C' CDNTIN~E fMAI N COMMAND INPUT FROM Sl DEVICE * 04 00054 
5' • * 04 00055 
56 lll .. II'D ERR ORS DURING ERROR PROCESSING fO RC E A RE TURN TD TH E IIi 0 4 o·0056 
57 • SVSl'EM THRU VORTEX MA CRO 'AEO RT". * 04 00057 
~8 • • 0 4 000 5 8 

'9 ·········~····························································· 04 00~ 5 ? 61 ••••••••••• l o• ooo6 1 
62 • ENTRIES • 04 00062 
63 ............ 04 00063 
64 NAME FMAltl 04 00064 
6~ NAME fMJA 04 0006 5 
66 NAME FMBF , 04 0 0066 
67 NAME FMCR 1 04 00 0 67 
68 NAME FMEN ! 04 00068 
69 NAME fMLf . ' 04 00069 
70 NAME f MM V 04 000 70 
71 NAME F'MPT 04 000 7 1 
72 NAM E FMRR 04 00072 
7 3 NAME FM VH 04 00073 
74 NAME fMWL 04 00074 
7~ NAME FMWL I INITIALIZE LO OUTPUT 04 00075 
76 NAM E FM~R 04 00~76 
78 ·········~··· 04 000 7 8 79 • EXTERNALS • 04 00079 s o ••••••••••••• 04 00080 
81 EXT V$EX EC S YS TEM ENTRY . 0~ 00081 
82 EXT V$: IQC ' IO CS ENTR'f A.DDRESS 04 00082 
83 EXT V$IOST 04 00083 
e' ••••••••••••• 0 4 ooos5 
86 • SET BLOCK • 04 00086 
S7 ••••••••••••• 04 0008~ 
88 B SET 2 I - REGIS TER 0 4 00088 
89 >~ SET 1 ! X-REGIS TE R 04 00089 
9 0 FJEC 04 OOOS1 

91 ~ ································~·······················-~·········~·- 04 00091 9 2 •••• TIDi SETUP . ~•• 04 00092 
8 - • r.14 u·nnq~ 7:.:l . • . • .::. 
9 4 •••••••••••••••••••••••••••••••w••••••••••••••••••••••••~••••••~••••••• 04 0009 4 
96 TBTRD EO.U 0 TA SK THREAD :; 4 0 0 0 96 
97. TBST £QU , . 1 TA SK ST ATU S 0 4 0 0 0 97 
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.. 

000002 R 
000003 A 
Q0 000 4 ~ 
00000:5 A 
00000 6 A 
000007 A 
0000 10 A 
0 00 011 A 
000012 A 
0000 1 3 A 
0.00014 A 
00001~ A 
000016 A 
000017 A 
00 00 20 A 
000021 A 
0 0.0 0 2 2 A 
00002 3 A 
000024 A 
0000 25 A 
ooooze. A 
0000 2 7 P. 
000030 A 

00 00 17 A 
000016 A 
0 000 15 A 
0 00014 A 
000 013 A 
0 000 12 A 
000 01 1 A 
000010 A 
0 00007 A 
00 00 0 6 A 
OOOOO ::i A 
000004 A 
00 0 00 3 A 
00 000 2 A 
000001 ~ 
QOOOO O A 

0000:50 A 
0000:50 A 
OOOG~4 A 
OOOO~:i A 

0000:56 A 
000070 A 
00 00 74 A 
00007 5 A 
000076 A 

000077 A 

98 
99 

100 
1 0 1 
102 
10 3 
1 0 4 
1 0 :s 
106 
1 0 7 
10 8 
109 
11 0 
1 1 1 
112 
113 
114 
1 1 ~ 
116 
1 1 7 .... ..., 
4 L C 

TEPL. 
TBE:VrtT 
TB·R~A 
TBRSB 
TBRSX 
TERSP 
TBRSTS 
TBENTY 
TBTM S 
TBTM itf 
TBI SA 
TBISB 
TBIS X 
TEISP 
TBI S RS 
TB IO 
TEKNl 
TBKtl2 
TBKN3 
TB TLC 
... ,..,..P ... H 
' .C• !., • 

TBAT::;K 
TERSE 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
l:Q U 
EQU 
EQU 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQJ 
EJ EC 

2 
3 
4 

7 
s 
1 0 
• • • • 
1 2 
13 
1 4 
15 
1 6 
1 7 
l 8 

20 
21 ..., .., 
.:. c. 

24 

ST ATUS CONT . <BIT S 15 -6) ,PR i nRITY LEVELC5-D 
INTE RRUPT EV ENT 
R RE ENTRANT AN D 
B REEN TRA ri T AND 
X RE ENTR ANT AND 
OF / P RE EN TRANT 
TE MP . S TG. REEtlTRANT 
TA SK ENTRY LO CATION 

AN D 
A ND 

~~· ·"· C:·C'~·n ~ ,./ ·~I .._ I I 

SUSP END 
S:US: PF.ND 
.,. L"" -=· E 'I D ...:• I . .;,. i I 

SU ::F'EtHI 

S TAC K 
SHlCK 
S TA CK 
ST ACIC 
"' .,.. ··· c~ I' • .)I H \ . 

TIME COUNTER CLOCK RESOLUTIOtl IN 5M S IN C 
TIME COUNTER - CLO CK MINUTE INCREMENT S 
A INTE RRUPT STAC K 
B IN TERRUPT STACK 
X INTERRUPT STACK 
Or / P INT ERRUP T STACK 
RE ENT. STACK IN TERRUPT STA CK 
EL K ~ L LO CC15- 1 0), I/0 THR C9-~) , 
TA SK f>IMl E 
TA SK NAME 
TA SK N A ~lE 
1S T LOC . Or TASK ALL CCATA BL E 
BA CKGR OUND TA S K Q U ~UE 
TI DB LOC . OF AC TI VA TI NG TA SK 
T ASK ERROR CODE 

I/0 ·~ C T ( 4 -l)) 

1 1 '3 
120 
12 1 
122 
123 
124 

-~~-~-·~······················· ~* ~······~*··~~-~~·* ·•·* ~ ·~-·~···~·~·-·~ • 
1 ..., .. -~...) ... 

TAS K ST ATUS DESCRIPTI ON <BIT S
,... .,.. 
C. I WORD . ' J. ; 

126 -~~-~~- .. ~Y.~· ···················~·--·········~~·~~**-~~**~**************** 
128 T!S15 EQU 15 INTER RUPT S USP END 
130 TBS14 ED U 14 TA S~ SUSPE ND 
13 1 T BS 13 EQU 13 TA S ~ ABORT 
132 TBS12 EQU 12 TA S K EXI T 
134 
135 
136 
138 
1 3 9 
14 0 
1 42 
143 

TBSll EQ U 11 Tl DB CORE ~ ESIDEN T 
TBS10 EQU 10 CORE RESIDENT TAS K 
TBS9 EQU 9 FOREGROUND TA S K 
TESS EQU 8 TA SK PROT ECTED 
TBS7 EQU 7 TAS K SCHEDULE D BY TIME DE LAY 
TBS 6 EOU 6 TIME DE LA Y AC T IVE 
TBS~ EQU 5 TA SK WAITING TO BE LO ADE D 
TB S 4 EQU 4 TAS K ER RO R 
TE S3 EQU 3 TA SK INTERRUPT E XPEC~E D 
TBS2 EDU 2 O V~RLAY TA SK 

1'4 4 
146 
147 
148 
143 
1 50 

TBS1 EUU 1 UPON TER MI NQTION ACT IV ATE TAS K SCH ED TASK 
TESO EQU 0 TA S K S EAR CH-ALLOCATED - LOADED 

. F.J EC 
•••••••••••••••••••••••••••••••w••••••••••••~•••~ ~ ~: *~~•*~ *M ~•••--*~••~•* 
lll! 1 ~ 1 

l~Z 
153 
1 54 
l::i6 • 

STATU S ' DE SCRIPTION <B IT SET 2) 
ll 

••••••••••••••••••••••••••••••• ~ •• ~ ••••***-w•~~ -~~~~~*«•~~ ~ ~~~ ~ ~ ~*• :~•*~~ 

158 !I! 

1:59 * 
16 0 • 
181 • 
16Z lll 
164 "' 
165 lll 

166 * 
167 • 
168 • 
169 • 

B!T 
!l iT 
E:T 
BI T 

BIT 

BIT 
BIT 

~~ 
14 
13 
12 

1 1 

10 
9 

--

-
--

TASK !JPENED 
UNU S ED 
5VERLA'o' LO AD 
TA SK WAITI NG F" OR BA CKGROUND r .:'•S:I: I / 0 TO C D H P U: ~ E 
1ASK LOCKED -OU T U~TIL BG I / 0 COMPLETE DR BIT 11 
f S S ET <ALL OCATABLE SPA CE AV AILABLE ) 
DEf i NE S THA T ALLOCATA E!LE :SPR (... :::: lS f~ V~) l !. C! BLE, 
ALLOCA TING TASK AG AIN. OVERRIDE S BIT 12 SET 
BIT ~ IN S TATUS WORD. 

T R 't 
(] r;~ 

BACKGRC UND · TRSK BEING ~ RITTEN CN CHE CK?O I NT Fil.[ . 
TASK WAI T IN G FOR A TJDE TO COilE AVAILABLE FO(.: 

171 • BIT s TO 
SCHED ULING . 

6 ' - UNUSED 
172 EJ EC 
173 ~~-~····~~··············~ - ·~·--~~~···~~~~~~-~ y · ,·~~ ·~~~~~~-·~· ~ ~ ~~~ ~~· * 
174 • 
1 75 .... 
176 lll! 

JOE PRDCES~ DR LOW CORE E"""'" TE <-' \:( 'OJ ,.. ...,. 

1 
.., . .,. 
I' (' 

1 7 9 
1 80 
18 1 
1 .... -:> 0 ,_ 

1 0~ ·-· -· 
184 

1 86 

••••••••••~•••••••~••••••~••••~ ~ •~••••• .. ~•••~•w~• ~ ~ ••~• *~~~ ~··~~·~·•~•• 
LCJP EQU 050 
VSJNAM EQU LCJ P 
V$LCNT EQU LCJP+4 
VSJCF G E QU LCJ P+5 
• 

JCP tlAME 
L I ~~ E C 0 U ti T 
JCP FL AGS 

2-0 = LOAD AND GO FL AG ~ 
3 - DUMP F~ A G 1= DUMP • O=N O DU MP 
4 - DUMP f LA G IF LO AD AtiD GO 

9-~ - UNUS:ED 
18? • 

El l 
BI T 
BIT 
J::I T 
FIT 
BI C 

15-10 - FG E XT~R CORE BLO CKS 
I N.TERR UPT ADD RE S S TABLE ClO 
DA TE RE CORD 

TO AI_L OC' 
~JflRD S ) · 18 9 V$BIC1 EQU LC JP+6 

LCJP+16 
l.CJP +20 
LC JP+21 

13 0 
1 91 
192 
193 
194 
195 
196 
1

..,.., 
=-~ 

198 

VSDATE 
v.;PL CT 
V$EGLE 
V$ CRDM 
• 

- ""'t I 

c. ·-~ u 
E Q :_: 

EOU 
EQU LCJP+2 2 

' .... p ._! t,., ... 

P ERMIN RTE LINE CO UNT 
J C P l. I B KE Y AND L U liD . C E ,:.; S K "'i R 0 U ~~ D L 1 J! ) 
CAR D KE ','P1J tlCH TYP E • I) ==0 2 •S, ~ "' 0 2:? 
BI T 0 = SY ST EM NO i1I NAL K E V~ 0 ii C H MO DE . 

~ BI T 9 = CURRENT JO B KEYP UNCH 110 DE . 
Vt JCT M EQU L CJP + 23 TEt1P . STOR ASE rO R / MEM BLOCK 

E JE C . 
~ ~•••••••••••••~••••••~•••••••••• ~ ••••••••••~~~•~ ••• •• ~~~~ -~~~•~ w • ~ •~•• 

LOI.I COR E DESC RI PT IO N 

~ .... -----~ .. , .. _ ·----· .. . ·-· ·---~- - - - ~~ .. - ·- - .... _ ~-... ---· .. -~ ·- ....... ~ 
~-- . -

04 
04 ,, . 
.... '"t 

0.4 
04 
04 
,, 4 w 
0 4 
04 
04 
0 4 
04 
04 
0 4 
0 4 

04 
ft 4 
ol"'' .. 
;,.; "'t 

0 .. ~ 
:)4 
, , -< 
• .. • ... 
0 4 
94 
0 .·, 
n ·• ll .... 

04 
t1 A 
V"T 
~ .. 
1,.1 ' ' 

!) 4 ,, ~ 
·-· ~ 
" . u ... 

0 ··~ .. , ~ 
'· .. 
n A' 
lJ '1· 

I) ·1. 
'· . ·-· 1, ., . 
u 
,-. , .. .... ,• 
ro ~ ....... 
34 
I) 4 
J ~~ 
.-. ~ 
\.1 '"1 

') ..; 
,., ·' ·-· .... 
0 · ~· 
.·• d -· .. .... .. 
') ... 
n · ' ·.t ..,. 

:n. 
.·• .. ... .. 
... 4 ... 
0 ·1 
!) <1 
•i • •. . 
•• r. 
i_. \ 
,·, 4 , .. 
.... .. 
·.· "" 
;i ... ..... 
.-1 ··i · .. · ' ,, . 
;_. . .. 

.-. .. 
' ... 
.-, t . ... 
D 4 
0 4 
04 
(, ·• . ... 
:· 4 
•. 4 ,. 

l) C:· 
0 11 
04 
(1 4 
.-. " . ... 
0 4 
,-! ~·i 

·.· ' 
0 ·~ 
(I 4 
' I .• ' .• 
r. • ,_; ..,. 
i .. ' 4 
:) 4 
0 4 
: ·~ . -. . IJo ~, 

• 

0 0098 
, .. ,,in c.o 
.... "" v 7 _, 

0 0 100 
0 0 1 0 1 
00 1 02 
0010 3 
0 0 1 0 4 
c 0 10 5 
001 06 
"''11 0 . ., !) \. / 

00108 
0 0 10 9 
"'11''1 1) 1. 11. 

0 c 1 1 l 
00112 
001 1::: 
00 11 -~ 
nr· ·•c--
1,.1 · ' ... .i - · 

001 1(. 
0 (! j 1 7 
'J .·. • • .-. 
lfJ .IJ. ·:· 
r. r1• 1,..., 
I) '• .1. .! ::o 
O' 'l ?o"J 

\.' ·- -
,-, tt i -=· i ... ... ..L L- ,. 

nn1 .., ·=· - . .... .... 
U• t"'• ·; ::. ·j 

.... '- •J 

..... . ~ 4 ....... 
IJ I} , C. ""t 

" fl" ~c;' I) • .I C. ._1 

"'1 1-:>.:: .... ... ._. ·-· 
r, ,, • ~ •:.· 
'J ' .. ... ~._. 

001 3 0 
0 0 1 3 1 
001 ::: 2 
(' '11 ~ . .• f l_,.j~ 

n . .., c: 
'"' lJ 1 ._, ..... 
... . ·11"' ' •J ;_ o=.. C• 
r. ••• ' ..... -·. 
u u .L .:J ·:.· 

0 0 1 3 •J 
' I t"),• ,, , ... 
1_. -· ....... · - · 

no ·4 ~. - .1. r.: 
!) 014 3 
l'"o ...... 4 .. 
IJ l.,i J. .... 
ror, • ,-
l,f i)J.~O 

!)014? 
iJ· ··t 1 t · ·· .• l ... t _. 

1) ~: .. 4 '.; .. ·'· -
0015 (1 
... .-, 1 "' • •J ,_ ..; i 

00 1 52 
. . 1 c: -l! IJ ..; :j 
lj ;)15 4 
•> •"• t ~ .C 
.... 1,1 .. J r::· 

U. (• 1 •:: ·=· . .... '·' 
11 •. , 1 r:: q -" -.) .. 
001€.(; 
0 0 1 6 l 
... l"' ... l: ·:-· '"'•tr:• llo. • 

0 (J 1 E. ";l 
00 17 1 
i't ,... 1 7 ·;;. 
'•' "" ,1. . L .. 

~ . ... 1_, .... , 
;~· ") ,- .j ,..,, .. ,.., ... 
1.1 '·' J r· ..,. 
,, :. 1 ., C'; •.• .... , ., 

( ! i: 1 ~'J :::::. 
•J •.• , ._, 

1"\ ~ .. ..., -:
.... f.. .I. .-- ••• 
r. l-l • 7 q ... . ... ' .. 
G01:~(1 
~.-.1"'1 ... l! lj 

00132 
n r: • ·: · --::· ·-· .... •·. ·-· •..) 

0018 4 
O fl 18 ~ 
.. , f• 1 .::; .: 
'a •' '.J r;.o 
.... .. 1 1 ..... .., u·. c• r 
'J"l"' l 0 q . ' '··' -· 
00 1 '~(1 
" ... • .-. 1 
I.J t,.l ,l .., 

... (' ' 9 ·::-' .J • l ,_ 
il '•'9~: • \.• ,I , • 
.-. 'l .. ...... ,1,_ 
•.: \ J. ::0 ' 

001'?5 

••• ,•, • • ... , - :o 
•.:1.•\:,'7 ( 

::' (· 1 9 -;! 
n ··J ,.., n ft • • c; • . 

:1(•?.0 1 
f; fl .... f1 ..... . . c .. c. 

. - -
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. . . . ' ' . ,• 

000300 A 
000300 A 
000301.A 
000302A 
000303 A 
000304 A 
00030~. A 
000306 A 
000307 A 
000310 A 
0 00 3 1 1 . A 
000312 A 
000313 A 
000314 A 
00031:i A 
000316 A 
000317 A 
000320 A 
00033 0 A 
000334 A 

000 3 41 A 
0 00342 A 
0 0034 3 A 
000344 A 
0 0 034~ A 
000346 A 
000347 A 
0003~0 A 
0003:51 A 
0003~2 A 
0003:53 A 
0003:54 A 
0003:5:5 A 
0003:56 A 

000360 A 
000361 A 
00036 :::: A 
000363 A 

00037:5 A 
000376 A 
OOQ377 A 
000400 A 
.000401 A 
000402 A 
P00403 A 

000410 " 
coo411 A 
fJ0041 :2 A 

• 

. 
OQ0413 A . . . 

000414 A 
00041:5 A 
000416 A 

000420 A 
000420 A 
000421 A 
000422 A 
000423 A 
0 0 0424 A 
00042:5 A 
000426 A 
000427 A 
000430 A 
000431 A 
000432 A 
00043 3 A 
000434 A 
o Q·g~3~ A 
00 436 A 
0004 37 A 

. 00 0440 A 
: o o o44t' A 

204 LC EQU 
20:5 V$CTL EQU 
206 V$CPL (QLI 
20 7 VSCRS EQU 
2 08 VSTB EQU 
209 V~UTB EQU 
21 0 VSPTVB EQU 
211 VSFLRS EQU 
212 'v' $L'RSK EQ U 
2 13 VSCKPT EQU 
214 V.SOPCL EQU 
21:i VSLSAL EQU 
21 6 VSLER £QU 
21 7 V$TJCP EQU 
21 8 VS BTB EGIU 
219 V$LUP EOU 
220 V$LLUP · EQU 
221 './$1M EQU 
2 22 VSM PM EQU 
223 VSCAM EQU 
2 2 4 • EQ U 
225 V$CRDR E Q U 
2 26 V$TBGT EQU 
227 V$TMS EQU 
228 V$TMN EQU 
229 V$LUNT EQU 
230 V$CPCF' EQU 
231 \l$rGLB EQU 
232 \l$rREE EQU 
233 \ISCTI"'S EQU 
234 \I$SCV EQU 
~3~ 'oliCKB EPI.J 
!36 \ISCRI'I EQU 
237 \liDSTB EQU 
238 \/$LIT EQU 
239 ll £QU 
240 YSCT~D EQU 
241 \I$SCTL £QU 
242 YStiCTR EQU 
243 VSPtMN EQU 
244 • 
~~~~ 1t1 • EQU 
e46 1t1 EQU 
~47 VSSLF'G EQU 
248 VSERF'G EQU 
149 \I$JDP EQU 
2:50 Y$LUT1 [QU 
2:51 V$LUT2 EQU 
2:52 'V $LUT3 EQU 
2~3 V$11"1IN £Q U 
2:54 "' EQU 
25:5 • EQU 
256 • EQU 
2S7 ll EQU 
2S8 V$10A EQU 
2:59 VSCKlT EQU 
260 V$JCI EQ~ 
261 ll! 
262 • 
263 V$CCJ £QU 
2~4 • 
26:5 !II 
266 • 
267 !I 

• 

EQU 

.... 

.. 
268 V$BYtl 
269 '.,IS:SfC 
270 vsTF:c 
271 "' 

E QU ·· 
EQU 
EQU 
EJEC 

0300 
LC 
LC +1 
LC+2 
LC+ 3 
LC+4 
L C+~ 
LC+6 
)... C+7 
LC +8 
LC+9 
LC+lO 
LC+ll 
LC+12 
L C+13 
LC+14 
L C +l~ 
LC+16 
LC+24 . 
LC+28 
LC+3 2 
LC+3 3 
LC+ 3 4 
L C +3~ 
L C+36 
. c '=' 7 L -· + " 
LC+38 
LC+ 39 ' 
LC+40 
LC+4l 
LC+42 
LC+43 
LC+44 
LC+4$ 
IC+46 ·· 
LC+4l · 
LC+48 
t. C+49 
LC+:50 

•. LC+:51 ' 
.. 

CURRENT TA SK TIDB LOCATION 
CURRENT P RIORITY LE VEL 
CUR REN T RE EN TRANT STACK POIN TER 
POINTER TO HIG HE S T PR I ORITY T I DB 
PO IN TER TO UNU SE D TASK TIDB 
POINTER TO NEXT EN TRY IN REENTRANT S TA CK 
FI RS T LO C. OF REEN TR ANT S TAC K 
LA S T LCC. OF REENTR AN T ST ACK +l 
CH EC KPOINT FL AG 1=0N, O= CF F 
LO C. OF TIDB rD R OPCOM TA SK 
LO C. or T I DB FOR SYSl' EM SAL TAS K 
LCC. or T ID B rOR SYSTE M ERROR TA SK 
LO C. OF TIDE FOR JOB CON TROL P ROC ESS OR TAS 
LO C. or CURR ENT ACTIV E BA CKGROUN D TSK TIDE 
LOC. or 1S T UNPROT ECTE D WORD 
LOC. or LA S T UNPROTEC TED WORD 
INTERRUP T MAS'K C8 WORDS) 
I"'EMORY P ROTE CT M~SK <4 WORDS> 
CO RE AL LOCAT IO N MASK <4 WORDS) 

0 02 0 4 
00205 
0 0 206 

0 4 
04 
0 4 
0 4 0 0 2 0_7 
04 0020 :3 
0'4 0020'9 
0 4 002 1 0 
04 
0 4 
04 
04 
0 4 
04 
04 
0 4 
04 
04 

0 0 2 1 1 
00212 
002 1 3 
0021 4 
00215 
00216 
00217 
00218 
002 1 9 
00220 

0 4 .o 0 22 1 
04 00222 
04 

UN US ED 04 00224 
CORE RE S I DENT DI RECTOR Y LOCA TI ON 04 00225 
TOP OF THR EAD OF BG TSK WAIT IN G TO BE ALLO 04 
TIME Of DA Y IN 5 MIL LIS ECO ND I NCREM EN TS 04 

•• , (1 ,-, .-• .r ... c. c. 1:,. 
(o 0 .-, ,., .., 
1.) c:. c •' 

TIME Of' DA Y IN MINU TE IN CREM F NTS 04 00228 
ADDR. OF LO GI CAL UNIT NAME TA BL E 04 0022 9 
OPCOM LOCKO UT FLAG 04 00230 
KEY AND LU NO. FOR FORE GROU ND L IB 04 00231 

' FREE RUNNING CO UNTER INC R. I~ MICROSEC OND S 04 00232 
CL CCK RESOLUTION IN 5 MIL LI S ECOND !NC R. 04 00233 
CLO CK SELE CTED COU NT VALU E Cl TO 4 0 9 5) 04 00234 

· J~SI C CLOCK INTERR UP T RA TE I N MtCROSEC ONDS 04 00235 
CLO CK RESO LU TIO N I NC R. FOR 1 MIN UTE. 04 0 0 236 
B~SE ADDR. FOR DST BLOCK 04 002 3 7 

~. LAST LOCATION OF BA CKG RUUND LITERA L TABLE 0 4 OJ238 
UN US ED 04 00239 

· JA S E ADDR. rOR CONTRO LLER ADD R • . TA BL E C4 00 2 40 
.CURRE NT CONTROLLER I N S CAN 0 4 00241 
NO. or CONTROLLERS 94 002 4 2 
EXTERNAL DEVICE ADD RESS TABLE roR ~ I MS 04 00243 

C8 ~ORDS DEriNED I N PIM NO ORDE R> 04 002 44 
· ., LC+~9 

LC+60 
·: ' _, "· .. ' UN U S E D 0 4 0 0 2 4 5 

.. LC+61·· 
LC+62 
LC+63 
LC+64 
LC+6:S 
LC+66 
L.C+67 
LC+68 
LC+69 
LC+70 
LC+71 
LC+72 
LC+73 
LC+74 

L':+7~ 

• • 

LC+7'6 
LC+77 ' · 
LC+78 
LC+79 

UNU SED 04 002 4 6 
SAL TAS K BUS Y FLAG l =BUSY' O;NOT BU S Y 0~ 00247 
ERROR TASK BUSY FLAG 1=B USY , o ~N D T BUSY 04 00 2 48 
JCP OPERATING FLAG 04 00249 
START LUN ADDR roR JCP I OP COM AS SI GN AB LE 04 00250 
STA RT LUN ADDR FOR U N ASSIG N ~B L E 04 00251 
START LUN ADDR FCR OPCOM ASS I GNAB LE 04 00252 
~2767 - ( 6 0 000/ CS•V &Cr MS )) + 1 0 4 00253 
UN USE D 0 4 00254 
UNU ~ ED 0 4 00255 
UNU SE D 04 00256 
UNU SE D 04 00257 
I/0 ALGORITH M 04 00258 
CLOC K INT. It! PIM BEF'ORE LOC KOUT F LAG. 04 0025'?:1 
ALL SYSTEM BACKGROU ND P RO GRA MS AND JC P US E 04 00260 
TH I S SYSTE M BUr F ER TO READ DIRE CTIVES AND 04 00261 
SO URCE RECORD S IN. 0 4 00262 
OPCOM ~ILL READ OPERATOR KE Y- I N RE QUES TS 04 00263 
IN THIS BUrr ER. IF JC P I S SET NOT ACT I VE 0 4 00264 
AN~ A 1 DIRE CTI VE IS IN P UT~n , OPCOM 04 0026~ 
WILL MOVE THE DI RECTI VE TO V$ J CB BEF ORE 04 00266 
SCHEDULING JCP. 04 00267 
BOTTOM or VORTEX NUCLE US 04 00268 
TOP :JF F'G RE. S . A R E A /BD TT0 ~1 OF FG BLK COMM. 04 002tS S1 
TOP OF rG ELK COMM ON.'T OP oF· VORTE X CORE . 04 002 7 0 
UNUS ED 04 00271 

272 
273 
274 
27~ 
276 
277 
279 
280 
281 
282 
283 
284 
28:5 

*•································*•••••••w.••············~·····~·*····· • 
0 4 00272 
04 0027:3 
0 4 0027 4 
0 4 00275 
04 002;'6 
0 4 00277 
04 002?9 
04 00280 
0 4 0 02 8 1 
04 00282 

•••• MASK TABLE DESCRIPTION ..... 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MT 
ZERO 
BSO 
BSl 
BS2 
BS 3 
BS4 

286 BS5 
287 B~6 
288 B S 7 

BS8 
:BS9 

289 
290 
291 
292 
293 
29.4 
29:5 
?96 
i97 

.B ~ 10 
BSll·· 
BS il:C 
BS .13 
BS14 
BSl~ 
:BRO 

SET 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EC U 
EQ U 
EQU 
EQ U 
E tH.l 
EQU 
EQV 
EQU 
ElW 
EQU 
EQU 
EQU 

.. , 

0420 
1'1T 
MT+l 
MT+2 
MT+3 
MT +4 
MT+~ 
MT+6 
~1T+7 
MT+G 
MT+9 
MT+10 
MT+ ll 
MT+12 
MT+13 
M T · !· 1 4 
MT+15 
i'IT+ 16 

· P1T +17 

ZERO WORD 
BIT MASK CONTENTS ~0 0 0 01 

0000 02 
00000 4 
:lCOO l O 
0(:00 2 0 
000 04 0 
000100 
0002 0 0 
000<1 0 0 
00100 0 
0020 0 0 
0040 0 0 
010000 
020000 
(• 4 0000 

.. 

BIT MA SK 
0 100000 

CONTENTS 0 1777 76 

0 4 
0 4 
04 
04 
04 

0 0283 
00234 
00 .... ,...,. 

.:,. oj ._1 

00286 
00287 

0 4 00288 
0 4 00289 
04 00290 
"4· oo-=-q 1 •.• .._ ~ -
04 
0 4 00293 
04 00294 

00295 
00296 
002'37 

n <· 
04 
04 

. . 
• 
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E.2 VORTEX LI S TIN G PRO GRAt1 PAGE 4 LISTING PAGE < 647) 

00 044 2 
000443 
0~0444 
000445 
0004 4 6 
000447 
0004:10 
0 0 0451 
0 00 4~ 2 
000453 
0. 0 c 4:; 4 
000 4 55 
000 456 
00045 7 
000460 
000461 
00.0462 
000.!';63 
000421 
000 42 2 
0 00 464 
000423 
00046:5 
000466 
000 467 
000424 
000 4 7 0 
000471 
000421 
000464 
000467 
000472 
"0"~..,. ..... il c..•...,.l~ 

000 47 4 
000475 
0004E.3 
0004 7€. 
000 4 77 

000-0 4 0 
ooeooo 
0 00 0 60 
ti 0002C 

A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

A 
A 
A 
A 

~· A 

A 
A 
A 
A ,., 
H 

A 
A 
A 
A 
A 

A 
A 

000000 A 
000001 A 
000002 A 
00 0003 A 
000004 A 
000005 A 
00000 6 A 
000007 A 
000010 A 
0 00 011 A 
000012 A 
00001 3 A 

0000 
0000 

' A ..... 
1 5 

~ 

H 

A 
A 

"""'".,... .. """ ,..... u u'-'1.' " '' H 

00004 7 A 

00074 7 A 
0001 4 7 A 

000044 
000(14(1 
0000 41 
0000 4 2 
00004 3 
000040 
000040 
,..""0,.."""" \.' V'\.'""t' ... ' 

"""l"lA" t_l 1_1 ... ~' ..., ... 

0 0 0 A • • • . .... ........ 

('. 

. ' 
A 
(.! 

A 
A 
A 
A 

2 9 8 
2 9 9 
300 
3 0 1 
:1Cf2 
~o~ ,.j .;. 

30 4 
30~ 
306 
307 
308 
3 (I ·j 
310 
3 11 
312 
3 13 
314 
3 15 

317 
":' 1':' ...; ~ 

...... 3 ..:J A. 

320 
32 1 
322 

'"'"4 ..).:: 
....... C" 
..;tC.._J 

326 
.,.... .-. , 
..:JC.r' 

328 
3 ~ 9 
'"""" .... .j .::.• v 
"':~>~· 1 ..., ..... 
332 
333 
3 34 
j35 
336 
337 
3 ':> 0 ... ~ 
3 '33 
3 40 
3 41 
3 4 3 
3 4 4 
3 45 
346 
-4"' ..,) t:=t 

3 4<J 
350 ..... .. . 
~ .J ~ 

3:52 
3~4 .., .... 
..) ..J ._1 

3~6 
3 .,. .. ....... 
..,.,8 
..;, ._) i_ 

359 
360 
36 1 
362 
..,6 ..... 
...:· J ....:. 

36 4 

........ .,. 

.,:.or 
36 8 

BRl 
B R 2 
""' M .-, 
Ll'\.~ 

BR4 
B R 5 
BR6 
ER7 
ERS 
B R ·;~ 
ERl O 
E R 1 1 
BR! Z 
:ER13 
BR14 
BRi !5 
t~ E G 
LHW 
RHW 
0 tl E 
TWO 
THR EE 
FOUR 
FIV E 
s I>~ 
S E '•' EN 
E IGHT 
NINE 
rn; 
BM1 
B ~13 
BM7 
B 111 7 
BM :3 7 
BM77 
BM17 7 
Btrt3i'7 
B~17?7 
B 1'11 7 7 7 

EQU 
EQ U 
EQU 
EQ U 
EQU 
EQU 
E QU 
EQU 
EQU 
r- • I 
~ l~U 

EQU 
,.. rj u c. .. 
E QU 
EGI U 
E c~u 
EQU 
E QU 
ZG!U 
E r;.: U 
E:JU 
~ Q U 
::: Q u 
EQU 
E C:!J 
~ QU 
EQU 
t~ Q u 
- '" U ::.. :.~ 

£Q U 
ZQU 
E Q IJ 
E Q Ll 
EQU 
E QU 
E QU 
EQU 
E QU 
EQU 
E ~' ~c 

MT+lS 
I'IT+l 9 
M T ~:· 2 0 
MT +2 1 
MT+22 
MT+ 2 3 
MT+2 4 
MT+ 2 5 
MT+ 2 6 
t-.1 ,.. • ...._ ..,. 

r1 I Y C. I 

MT+ 2 S 
MT+2 9 
MT 'i- 3 0 - · 
MT~ 3 1 

MT+ :32 
·~+'' " .. • ..:> ..;) 

MT+34 
MT+ 3 ~ 
MT+ l 
MT.l.? ' . .... 
MT+36 
Ml+3 
11f+ 3 7 
M..,.+ .., S I .;_, _ ...,.. ...... ,... 
n tT.;, :7 

MT+4 
MT+4 0 
MT+41 
~T+ l 

MT+3 6 
.. ... ~..,9 
l 't I T ..j 

rn + 4 2 
MT+13 
~1T +4 4 
MT + 4 S 
MT + :3 S 
MT+4 6 
:1T+4 ? 

SET ALL BIT S 
LE FT HALF WORD 
R I G H T H A L F 1>1 0 R D 
CDriTA IN $ N UMBE R 
COtHAINS NUMB ER 
C 0 ~lT A I N S ~lU M B E R 
CO IH A l tiS ~lU:"lBER 
COIHAINS NUWBER 
C 0 ~n A I ~~ S N U IH: E R 

NUMBER 
liiJI1B E R 
NUMB ER 

MASK 

Ol .., ... ... , C" ,.,. , . .) 

0 
0 
0 
0 

1 7 ? 7 "') ., .. •' .- .. -· 

17??37 
I) 1 ?' 7 6 7 7 
0 4 775 77 1 < 0 ._ I I 

0 t 77 ... •7 ? - .· ,. ..., . .. 
0 1 76"1 7 ? 

f! l"?":- 777 
_. " .._. " ,. 
,. 4 ,~-• .., .., • ., ~ 

I) j. ~· ( l ' ... 

l:ll c·~ ~'? "' 
- ·- ' r' ,.· ( ... 

ii(J 77 7 ">7 
• ~ ( I ' 

D l 7 740 C 
MA SK 

1 
037 ~ 

2 
~ -· .. 
~ 

5 
6 

BI T 
BIT 
BIT 
BIT 

~iU M BER lO 
t-lO !;.: I: 0000 1 
WORD 00003 

Fii 
BI T 
BIT 
BIT 
F; I T 
BIT 

''A ···v n ..:,. .. r ... 

NASK 
~tASK 
rlA SK 
~1ASK 

~-!DF:D 
WCRil 
14 0 R D 
IHIR J:' 
WCRI' 

O r, .·,,~.., 

lj ~J v •·· 
00 (1 1 7 
00037 
0 0 0 ·;· -~ ,. •' 

001? ? 
1)037 7 
00 

. ...,., ., 
( •' .. 

0 1 ? 77 

-······*·····················~····~·~·*· ~ ~ -~ ·· *~ ·· ·• ****~·~ ······ ·· ··· · 
BIT TEST BIT DESIGNATI ON 

-~······ · ~···~·- ~ ·~·················~~···~--~··· *·····~~-~~ -·~-·~ ······ RA O EQU 0 4 ~ ET JUMP~ WHEN A REGI S TER I ~ 0 
RAl EQU COD BT JUMPS WHEN A RE GT~ TEP I ~ ; 
RE O EQU 060 ET JUMPS W~lr N E R E G l~ TER I~ 0 
R£1 EQU 020 BT JUM P$ WHZ N B RE •. T.S TER I S: l 
•~••~•·~ ~- •••••~ ~~· ~•••••••••~••w~•• ~ •·~ ~~ •••* • ~ ~ ~~ · ~ ~~ ~ · · ~~- · ~~~~~~-Y~ 

THE BI T CHECKED 

~-~·~···········~~·············~~ ~· - ~ ···~· ~~~~~ · ••E~ ·- ~ · · ~ ~·~~ ~ ·••w•~~-
£0 EQU 0 
B 1 EQU 
Be f. QU 
D3 :::-cw 
B4 EQU 
B5 EQU 
E :S 
.87 
BS 
B'3 
BlO 
B 1 1 
B .... • c. 
Bl3 
214 

r- r. t I 

::.UIU 

:::G!u 
:::au 
£G U 
r" ~I I 
~ ... -..: U 

f.QU 
t""" f"'!lt 

' · l,.,C w 
EQU 
.,.. l ' l' 
~ ' . 
E. " •• 

Ul'-' 

1 

2 
3 
4 

7 
3 
9 
~ G 
' 1 • • . .., 
• .:. 
' .... J. ..,;. 

14 

04 
D4 

p .• 
•' . 
,•, ' .._; .. , 
n A 
~; "t 

04 
.... .. 
OJ ~ 

04 
l) 4· 
(!4 
::i 4 ,., .• 
l) • .,. 

.-. ... . . .., 
n • .,; ..,. 
•""~ ... 
!,.! ..,. 

,, ;! ~ 
v •• 
• - . .4 

'·' • j · 

., ' 
i..• '"' 

,•. 4 

') .. t 

;,; ·+ 
.-. ·" ., .... ... . ~ 
• ! ..... 

... ... 

.... "t 
r . ..o 
I) ~T 

.... .~ ,_, ... 
ti4 

(l -~ 

0 i~ 
04 
0 4 
r' ,1 u .,. 

r . • 
·-· ..,. 
(i4 
04 
r . • 
I} ~ 

..... .. 
'-' .... 
n .·1 '·' .,. 

•• • ... ""' 
0 ·1 . ..,. 
, · A 
:, t ·...;. 

r~ .. • · .. · . 
.-. .., 
; I ·"'. 

!-. .• . ·, 
(! cl -· .,. 
,-. ·1 v .. ,. 
,, A 

·-· " •• • ;) '.. t 

• A :_! ., 

'.. " ·' ., 
, • , A r_ .... 

•' . ._ .., 
•• • ..... ,. 
r, ... . .., 
') ·~ 

•. . . . 
' l .· • . . 

370 
.,- 1 

E ~E C 0 4 
..... ,. ·····~-~ ~ ·························-~···~· ~·····~ *•* ••··~ ~ .. ~ -· ... * .. ~~~~- r. 04 
- ~.,) ( .-: ~ 04 
373 ••:r.• DEV ICE AND rUNCTION CO DE S 
':- 7 . ., -..., ( ,. .To 

.. 
.. .._...,. .. 
.,:. ; ._; ~-~~~··~~~~·-~·~~~~·~~~·•~~••••~ · ~~~• • !11!• .. • ~~~~~ ~ -•~ ••• ~~~·•~• .... •~r~• ~~ ~ 
3 77 
-='7-=" .... , ._. 

37 9 
380 
3S l 
? 0 .., ... v '-' 

388 
':><:, 9 
~ .... 
..... "" ..;:, ::" '-' 
""'Q .. 
.,:, -. ... ".., ...:- :'i c.. 

393 

.... ... .. 
~':' ·.J 

• ~ *• RE AL TI ME CLOC K ~~~ 
CLOCK E ~U 04 7 DEVICE NUMFER 047 ,. 
DISC LK 
El'tA CLK 
~ 

~ .... 
AP!M 
PI Ml 
P IM2 
PI 113 
PI M4 
r-'1 T • ..., C' 
r 1 i ' l .J 

P • ~· .:. .• o 
'"'"' -~ r .t. , •• ~ 
1""\ Tt,O ~ 

f*.a,. I'!Oo 

~· ·"" I"' .LJ1 ·~·- n 

P H 1 
EQU 
EQIJ 
EQU 
EOU 
· ·u ,_ l..f 
~ r. I ' 
c. t,)l(' -· 

EQ :J 
,- - I I c. .... ._ • 
,... , .. . c.. ...... _, 

EQU 

07CO +CLO CK 
OlOO +C L[)C J<; 

D 44 
040 
,, 4 1 '·' 
042 .. , . .., ~ . . ~ 
(: (It 0 
040 
... .• G 
•.• .... .J 
"' . <1 ,... 
\.• "". '·' 

0400+ APIM 

r 

DI SABL E CLO CK 
Er-lABLE CLOCK 

ALL P JMS DEV ICE I' IJ M t) C' "' 1 • l l u.._ ~ • 

~"" ·~ :.-. ... :v 

.· 4 
•• • • ; ; . ~ 
" . ... ' . 
,., A . . ' 
' · . , .... 
r: ·'" ,. 
{ • • 1 .. ~ 
. ' , ,_, ... 
. ' ;,; ~ 

.-. .. 
v ·-
.-. t -·. . . . ' 
'· ' .. . ; ,. 
,. .-1 

·> ,. 
0 .:.. 
.... .. ·-· ... 
' . '· . , 

t~ •. t 

..... -. ~·------------- ... ------ ----·-.. ------- ... - .. .... . - ... ,.,__ ··- - --· ·-.. ... --.-~ -"'·---· .. . .. -·---· .. -· --- ·~·-·····-~ ' 

0 t"l -, •' f A 
t !) ..;. \.:· .... 

(1030'5 
'1 '1 .... .. \ .,1' 
1,. ' · .; .... t:• 
,., 'I - r\ • ., 
• • ~ . . .:•U/ 
r··· ·--n·" ;j iJ ..;, t •:.0 

1• • • -, ..... n·" 
, l '• .;. ~' :;o 
nn··:: tn 

M .. ... 0 

n,·, -:·tt 
v v ·-· ~ 
') ,., ·: · .. ~~ . 
• •.• ·- ..:. t.. .. 

q r ; ·-:- ' -:~ 
• •.· ·-· .L ·-· 

'J.. • .. , "':• 'I .. , 
• I , ._o ... 

0 ... ~ 1 -·' .. ;;. r:·· 
('\ t . ·:· 1 ? 
' J '-' ._. ,• .-. .·. ,~-.. , .. . ..... 
u l' . .:. 1. .:, 
..... ... -.. ~ 
l.)iJ~•i =' 

l•. r1 ·-:, -:> L'' . ·- ,_. ... ... -.. -.. . ~ 

1.,1 "' •• : • ' :. .r 
r, "' ~ ' '\o -. .... '·' ..:· c &.": 
~ I (! :3 2 ~-; 
(• ,·, .-. ~ ... 

• 1, 1 . :• .... •·t 

U
' .-. J-', ..... c:;:-

'-' .,:. c. .. • 
r1 l •. , ·: ' .,..." f-,_ • ._•L-..J 
.- .... . -. ..... , --u i,l .,:. c: . 
, .. . ·, ..• , ···. ,. ' v I. .:.• (:. .:., .. 

... t' • ":• ·=· ·~ 
~·--·'- · 

• • -... 1 .... --. , •• 
•J '· .;. • ..:· .• 

0 (I ::::3 l 
... () ·-=· ··:. -=-· I. .._. ,_, - · 

( I 1-1 ·":• ·:• 0::• . . ·-· ..... ._. 
n . . -,r 1 J IJ .:• .. :: .:t 
0 ,.1 ··~ ··:· '-~ 

.. •..J ..;, ... 
,-. ,. , ... , r, r_· 

•) .J -:· ..:.· '=..• 

n .-. ...... -. .. , - . •' . .... . ........ . 

~·-.-.-i) IJ .; • ..;. '-j ,., ,.. .-.... 
.... i_; .: • ~ l f 

0 0341 
... ... ·':· 4 •. 
• ., ·-· ...... .i 

n .... ~ .. 1 
) .... ...:· • t .. 

l"o ,·, r , .4 , , 
ij ;~; ...... ~ lj 

.. ,.·.--·4··· ... ,_. ·, '·' 

') 1--• ..-, ·~ ,·. . .. .,: . ....... 
,...,., ,., ,~ l 

..i l.i . .: • ._• ' 

0 , ... ., ~ .. ..:> ., ..... -· ._ 
f 1 , • .-,e) A 
•' .... .,:. . "'• 
0 03~.)~) 
l'o ( .... ,c,. 
IJ ._, .;. J t • 

n ~. ~.,.. -
• ;_; -~· ,_. If 

0 , .. ,;-,&:·· · 
o.,l ._:, • I o: • 

('I ,-, ·: · '~ : · . .· -· ... .. 

• t' .-, .,. C• 
IJ .. : ._:- v '··' 
l'o ..... .... r l'o 
IJ \.i . .:• C =' 
~) .... -.• , l.' 
I 1.,.1 .,"> ;-' I r, ,..._,.,, 
V• •• ,_, , ... 
, .. , ... .. ... -, -'"" 
u '·' .,;. ,. .~: . 
n ,., ... , .., .- ' 
v '-' _ ... . ·· -...J 

'• n :r-- .• ... ... .... ,-+ 

f . .. "'• -. (.:' 
_: i_i .: •• .; •,.' 

I
:'\ .. ~ • . ··, ., .. , 
),);,• {/' 

0
~ .-. -, ... 
... ..;. ,. .:0 

t'\ ,.._ ..... ...., ·::':i 
1J ;_1 ~- r ~1 

Of, .-,, ... , .... 
_! .,::. 1' ) -· 

oo:::8 1 
1
-. ,·, .... .-...... 
) ... .; .. :;, .;, 
0 ... . -. · .... "' • 
l '·' •. ; - ·~ .. . U
.. .•. .-, ··J· .,_. 

' ; ._, ,_. '-
.. - - 6 ·;·· ·-· · .... · . ·-· ...... v ... . .-. ,.,. .. , 
I) ,_1 ._:o ('o o' 

(I fl ·: · 0 0::• . - ··-· ' ·· -~ 
.· , .- • • - ;•, I' · 
j ... .;. ... • : .. 

"'l •• , •• - ,-. .... ·.· ·=· ":" •..J 
,.,.·, .-. -1 
OJ 1 ••• .:• "j 

r. '• .-.., r ' .. 
\.' ·-· -.:..· ~ J 

1', ... . - . •"'; •:: ,_, '·' . .:• ~ ·-· 

' -"-·····---
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E.2 YORTE~ LISTIHG Y$f"I1AIH PROGRAM PAGE 5 LI S TIHG PAGE < 648) 

000244 A 

00004~ , A 
., :. ·· 0 0 0 7 4 ~ A 

00064:5 A 
00004~ A 
0001 4:5 A 
00024~ A 
00034~ A 

000000 0 0 6030 A 
000001 000000 E 
000002 01~00~ A 
000003 001010 A 
000004 600016 R 
00000~ 0740:53 A 
000006 014~04 A 
000001 0~~000 A 
000010 014~03 A 
000011 055001 A 
0 00012 01~002 A 
000013 1~0463 A 
000014 110431 A 
00001~ 0~~00 2 A 
000016 006~0~ A 
000017 005120 R 
000020 000 472 R 
000021 006 .50~ A 
oooo22 oo~i.66 R 
000023 00650~ A 
0000 24 005651 R 
000025 054724 A 
000026 0 1042 2 A 
00 0027 006:50:1 A 
00 0030 005621 ~ 
000031 0~4443 A 

000032 002000 A 
000033 000444 R 
000034 014440 A 
00003:1 001016 A 
000036 00005~ R 

000037 00650~ A 
000040 000404 A 
000041 lOOOOd A 
000042 010402 A 

·000043 000505 R 
000044 000000 A 
000045 000000 A 

000046 006~05 A 
000047 000373 A 
0 000~0 000037 ~ 
0-000~1 000441 R 
0000:52 000441 R 
000053 00044! R 
000054 000441 R 

000055 006505 A 
0000~6 000404 A 
000057 100000 A 
000060 010002 A 
000061 000~13 R 
000062 000000 A 
000063 oooooo A 

U00064 006~0:5 A 
000065 000373 A 
000066 000055 R 
00 0 067 '00044-1 lit 
000070 000441 R 
000071 000441 R 
000072 000441 R 

396 ENAPIM EQU 0200 +APIM 04 00396 
398 ••~• MEMORY PROTECT ••• 04 00398 
399 MP EQU 0 45 DEVICE ADDRESS 045 04 003 99 
400 DISMP EQU 0.700+MP DISAB LE MEMORY PROTE CT 04 0040D 
4 01 ENAMP EQ U 0600+ MP ENA BLE MEMORY PROT ECT 04 00 431 
4 02 MPM RO E QU OOOO +MP S ELECT MAS K REG I STER 0 0~ 00 4 0 2 
403 MPMR1 EQU O lO O+MP SELE CT MAS K REG I S T ER 1 0 4 00403 
404 MPMR2 ECU 0200 +MP S ELE CT MAS K REGISTER 2 · 04 0040 4 
40~ MPMR3 EQU 0300 +MP SELECT MAS K REGISTER 3 04 00405 
406 EJEC . . 04 00406 
4 07 ••••••••••••w••••••••••••••••••~••••••••••••••••••••••••••••••••••••••• 04 00 407 
4 08 • • 0 4 00 40 8 
4 09 • f I L E M A I N T E N A N C E < F M A l N ) • 0 4 00409 
410 • • 04 00410 
411 • fUNCTION: fMAIN INPUTS/EXECUTES COMMAND S rROM T HE SI DEVICE • 04 00411 
412 • • 04 00412 
41 3 • ENTRY: DIRE CT FRO" JCP ~ 04 00413 
414 ~ .. 04 0041 4 
41~ • EXIT : DIRECT TO JCP ~ 04 00415 
416 • ~ 04 00416 
417 • ERRORS: FMOl U~l INVALID CDI'IMA!iD •: 0 4 00 41 7 
4 1 8 • r M 0 :S. 0 N I / D E R R 0 R • 0 4 0 0 4 1 ::: 
41 9 • • 04 00 419 

420 ··················································~····-~~············· 04 004 2 0 422 ............... 04 00422 
423 • ·INITIALIZE • 04 00 4 23 
424 •••••••••••••• 04 00424 
425 FMAIN LD XI SIFCB POI NT X AT SI SYSTEM FC B 04 00425 

426 
427 

428 
429 
43 0 
431 
-t32 
433 
434 
435 
436 
437 

439 
43 9 

440 

441 
442 
443 
. 
444 
44~ 
446 
447 
448 

449 
4~0 

LDA 
J AZ 

STX 
LDA 
ST A 
LDA 
STA . . . L D A · ·. 
ANA 
ORA .. 
Sl'A . 

·· J S R .. . 

DATA 
J SR 

· · '" ···JsR 

S TA 
LDA 
JSR 

.. . 

:5,x 
Ft1A 

FM1 +4 
FMSII 
o,x 
FMSII+l 
1 , X 
2,X 
RHt.J 
BSS 
2•X 
rMVH l ,. ~ -

rMLC 
FMI~LitX 

"V$SOLQ;)( 

FM S L~U 
TWO 
V $ D 'v' T P ·; )( 

STA ft-1TrL 
···············~~~ '. • NORMAL REE"TRY • •••••••••••••••••• 
F"Ll CALL f"MHC 

LDA 
J ANZ 

fMTfL 
F"Ml 

. .. .. 

4~ 1 FMO '-!RITE 

4~2 STAT 

READ F'I'ISilt2tOtl 

STAT 

. '• 

I~ SYSTEM SI FCB ACTIVE 1 

YE S . STORE ADDRESS IN READ CALL 

STORE JUFFER S IZE=4 0 UORDS IN FCB 

STORE BUFFER ADDRESS IN SYST E~ FCB 

SET MODE =1 

. . INili~LIZE HEADER 

INITI~LIZE LO OUTP !J T 

CHECK IF SO=LO 

LOAD S C/LC S WITCH 

- ~ CHE CK If" SI I S TT Y OR CRT 

LOAD TTY/CRT FLAG 

HEADEP. CHE CK 

IS SI TTY OR CRT ? 

't' ES . OUTPUT • FM •'- • 

READ IC OMPLETE / ASCII /S I 

• 

" .. -. ·- • 

c 
c 

04 00426 
04 00427 

04 004 2 8 
04 00 429 

· · u4 00 430 
0·~ 00481 
0 4 00 432 
04 Of.i43:=: 
04. ;)0 434 
04 00 435 
04 00 436 
04 004:37 

04 004 3 8 
04 00 4 39 

:)4 0044 0 

C! 4 00441 
(! ·< 0 0 4 4 2 
J.1 0 0 443 

04 00 444 
04 00 445 
04 00 446 
04 00 4 47 
04 00 44 8 

0 ·~ 0044 9 
04 00 4:50 

04 00 45 1 

04 00452 

G4 00 45 3 

04 ' 00454 

• 
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E.2 VOR TEX LI S TING PRO GRAM PAGE 6 LI S TI NG PAGE < 

000 f73 
000 074 
0000 7~ 
0000 7 6 
0 00 077 
COO l OO 
~ CO lOl 

000 102 
(l00 10 3 
000 104 
000 10~ 
non •o"'-.... ..., .. ~ 

(100 107 
000 110 
000 111 
0~0 112 
0001 13 
00 0114 
000 11:5 
000 116 
000 117 

0001 20 
000 121 
000 122 
000 123 
000 124 
000 125 
000 12 6 
000 12 7 
!"1 00130 
00013 1 
000 13 2 
000133 
')00 134 
'100 13 ~ 
000 13 6 
000 137 
0001 4 0 
000 141 
O OC1 4 2 
000 14 3 
000 1 44 
000 14~ 
1)001 4 6 
:)00 14 7 
0 001~ 0 
000 1:51 
000 1~2 
COO I:i3 
000 1~4 

00 01~~ 
000 l:i6 
000 15 7 
000 16 0 
000 161 
000 1 62 
000 1 63 
1)00 1 6 4 
!1(10 16:5 
:JQ0 16 6 
000 16 7 
000 1 7 0 
COG 171 
000 172 
000 1 73 
1.:00 174 
0 0 Cl 17S 
000 1 76 
000 17 7 
000 2 00 
00 020 1 

000 202 
:J00 203 
0002 04 
ooo zo:; 

0 170 00 
004:::1:50 
006 1 40 

I 
A 
A 

0002:57 A 
027000 
00 1 0 1 0 
000677 R 

r 
A 

06 441 6 A 
OO ::S1 22 A 
064411 A 
00.~001 A 
0~4414 A 

0 1464 2 t:l 
001010 A 
00012 0 R 
006 ~ 0:5 A 
00 ~ 342 R 
OOO:i1 E· R 
00047 2 ~ 
00101 €. A 
O•o C .. "9 n R .... ,. v 

017000 I 
00455 0 A 
0 0 614 0 A 
0002 4 0 A 
00 1 01 0 A 
000 43 6 R 
00 6!SO ::i A 
00 40 7 6 R 
0 00~21 R 
00 Ct5 5? R 
006010 A 
000522 R 
0:5 4 014 A 
0 0 5 30 1 A 
054 ::l30 A 
04432 7 A 
014010. A 
1 2046 4 A 
05 4 006 A 
00 6140 A 
000555 R 
001tr0 2 A 
0 004 36 R 
006!50 5 A 
0011 32 R 

000 ~~ 7 R 
001 007 A 
0 00 1 37 R 

0065 05 A 
00 41 33 R 
000521 R 
064312 
0 14 3 41 
005311 

A 
A 
A 

OS 4 337' A 
0 :14 307 A 
006='05 A 
004() 76 R 
OOO:i21 R 
0005€."5 R 
014 301 A 
006140 A 
00 0 260 A 
00 1 004 A 
0 0 0201 
1404 7! A 
001004 A 
0 00 22 1 R 
03 0 3 4 5 A 

0 15000 A 
C01010 ~i 
00043G R 
00 6 617 A 

45::; 
4~6 
4~7 
4~8 
4 5 3 
460 

461 
462 

463 
464 
46:i 
46 6 
467 
468 
469 
47 0 
471 
4 72 
4 7'".> ' .,;; 

474 
475 

476 

4 ,. ... 
I I 

478 
4 79 

480 
481 
4 8 2 
483 
4 8 4 
48:5 

4 86 

487 

489 
4 83 
49 0 

491 
492 
49 3 
494 
495 
496 
4 (l ... 
~; 

49 3 

499 

!>00 

::10 1 ·o .... ~· c. 
:103 

. 
' 

............................ 
• TEST .FOR •;• REC ORD ~ 

··~····~·~····· ~ ······· ·•· LDA ·f" MBF 
L LSR -~ 
SU BI ' /" 

LDB · 
JAZ 

Ft11+ 5 
FMEX IT 

··~······ .. ····~·* • ERROR R E ENT~Y • 
·······-~········ FME STB F M ~SZ 

IBR 
STB 
TZ:A 

F'MLOE 

GET 1ST BU fFER WORD 
GE T fiRST CHAR I N A 

Gt ·l INPUT WORD COU NT 
EXI T ON A ' / ' COM MAND 

S TO RE INP UT WOR D COUNT 

STORE WORD COUNT IN EC HO DCE 

ST A FME? CLEAR BUFFE R POINTER FM EP 

·········~······-~··········· • ECHO COMM~ND ON LO DEVICE • 

· ···~···· · ····· ·*-·~ ·········· LDA fl'i:;LS W 
JA Z F'MI DON• T ECHO If SO=LO 

JSR FM WL1X 

DATA 
DAT A 
JANZ , 

F'ML O£ 
F'MLC 
F"MER CHE CK I/0 ERROR 

.......... ~·······~~··········· . . 
"- INPUT AND :ID .EN T IF'Y COMMAND • 

········~--~·········~········ FMI LDA FMBF 
LLS R 8 GET 1S T CHAR 
S U E: I 02 40 

.J AZ 

J SR 
' 

DATA ! 
DAT A 
LDA I 

STA 
DEC R 
S TA 

fM II Ll INR 
LilA 
ADD 
STA 
SUBI 

F"Mll~ 

JAF' 

JSR 

BSS 
DA TA 
.JOF'N 

• 

F't1E 1 

F' MNAt X 

. ~ -

F'MSC B 
F'MPl 
F' MIDT-3 

f MI I2 
1 
Fl"i C I 
fMC I 
r:- 1'1 112 
THR EE 
F M! I 2 
f MIDE 

F't1E 1 

t 
rM Pl 
FM i r L1 

ER RO R 1/lST CH AR BLANK/ 

INPUT NAME I NTO BLOCK FMP1 

INITI AL IZE ID TA BLE PO INTE R 

INITIALIZE COM MAND I NDEX 
BUt1P INDE i< 

BUMP TA BLE POINTE R 

TE ~T fOR END Of TABLE 

ERROR 1/ I NVA L ID COMMA ND/ 

COMPARE CD ~M A N U ~ ITH !D TABLE 

POINT ER TO ID TABL E 
PO IW"ER TO NAM E 
LO UP 'fi LL DJr!E 

~04 ~······~····················· ~05 • INPUT LOGI~AL UNI T NUM BE R • 
:'506 
~ 07 

soe 
~03 
510 
eill 
~1~ 
:513 
::i14 

:11 :1 
516 
.. 1 ... ...J , . 

~18 

519 

520 
521 

522 
523 
524 
525 
526 
527 

528 

~~~····~·~······~···· ~ -~ ~* ··· 

. . . 

.. 

JSR !='r.:lBlX SLOl TO NCN -tLANK 

DATA 
STB 
LDA 
DAR 
S TA 
S TA 
J~R 

DATA 
DATA 
LilA 
:SU P. I 

('1 01> 
->v i> 

JAN 

f MSC B 
F'l'! f 
FM BF' 

FM BP 
F MT-t-1 
n1 r1A , x 

~ M SCS 
FM P3 
fM T 
02 60 

TEN 
fM2 

SA VE 1ST CHAR 

BA CK UP S CAN 

IN PUT LUN S TRING TO fMP3 

IS LUN FI~ LD NUM ERIC 1 

LD X VSL UNT NO. PRO CESS AS NAM E 

········~·········~····-·······~· • LOG UNIT IS NAME - SCAN TABLE • 

················ ~ ················ FML3 ~DA o , x GE T N A~ E fR OM TAB LE 
J A Z FM E1 ERROR l~'NO ~U C H NA MEI 

SRE COMPA RE ~ ITH DIRECT I VE 

6 4 9) 

• • li"+ 
C .• ,_..,. 
04 

04 
0 4 

04 
04 
04 
04 
04 
8 4 
n.-1 ,. ~ 
8 4 
04 
04 
(• <1 
•• ; f 

04 
04 

04 

04 
04 
~~ 4 

0 4 
1.)4 

04 
0 4 
0 ·~ 

04 

•' 4 :,1 

04 ,-. ... 
·-~ ' 'T 

0 ~· 

r· 4 ·' 
(i4 

0 4 

04 
(:4 
0 .:;. 
..... ::: ... , . 

l) ·~ 

(l 4 

04 
04 
0 ·1 

0 :jo 
" ·• t..,: • .,. 

·~· 4 
f · ... ·-· ... 
•' . •.. ""' ,, ... 
'·' ...... 
04 
o.:; 
,., ·:1 
·~· . 
04 
,-, 4 ·-· 

04 
,, .:i ,. , 
·. . 
:. • "'t 

0 4 

04 

[: 4 
( i .:1 

0 4 
.-, .. 
._. T 

.· . 4 ;_· 

() 4 
.•. 4' .. 
~~ ,i; ,_, . ; 

()(1 455 
00 45 6 
0(' ·'5 "' I "t , t' 

n , . ... c::o
J IJ ~ .,.) •:.0 

00 4 59 
0 0460 

00 4 61 
00 4 62 

Of i.Af.. '? ... ~ ._. .... , 
00464 
0 " 4 '"' u t. ,,.:, 
00 4 66 
00 4 6:" 
0046 ::~ 

0 0 4 E.~· 
0 ('4'(1 ~· I' • 

0047~ 
0047 ~'? 

0 ,..., ... ~ '7• 
'-' ~ .' .. 

0 0 4 7 ·1 
00 4 7~ 

0 0 4 7::( . . -

r • "' ·' , -., II v '·' ...,. .;;. .. 
0 0 4 8 l. 
004~::J ;~ 

00 4 83 
oo-~ 84 
(10 4 8 5 

00 48 6 

I. '• 4 .-... , 
:J l' -:;. •" 

U.. t• ·' .-..... 
·-·~-=:-

n •"'• .-~ .-..... 
... '-' ..,. 0 :? 
0049(1 

r. •) .. u:~ 1 J I. ,. .. 

0 I) ... ~. 9 ;:: 

U• ,, ·' ·:. "' u ..... -~ Q 

( " '~ "' I '·' ..._, ':" ,.. 
r, l'l ·• C •• , 
·~ '"i· J t;\ 

00 49 9 

(I . "' ') . 
1..1 ·- · ... u 

0 0501 
n n ~ n ·~\ .. - - .. '-· 
l't l"'o ~· ro ..... ....... ·-· ·-· ..:~ 

0 c: ~0'4 
0 I) ~; (I ':' 

oosu.:. 
ro c:·' 'J • ._; l• I 

(o L'l c: 0 .• , 
v ._. • •:.'! 

(!(l50 ') 
G ro r • ,•, .... ..' \ ·.; 

00 51 J. 
(• l'i "' ·• ·~, .,.! .~1 l •. 

lJ·o ~t ·'· ...... ... 
O(j*"=:' A ..., ._. ... v 

f l ''"'t•• • t,.l ·-' ..... 

0051tS 
GC: 5i. 7 
00 51 ~: 

(I (• C' • .-, 
._1 ·J .L :J 

0052 (1 
00 521. 

0 U• <= ·::> ·::> 
-' L-'... u .. C" ·=· •:, 

'·' -· .._ •,J 
... •"; &::' ..... .A 
IJ I ._I c. 'i' 
" 1" - ·:)-
u.J ~· L...~· .... -- .. 1.! IJ ::• C: :; .• 
I
~ r. c- , ... , _, 
.I ,_, ·-· c: t 

'' "'2 ' IJ .._1 -..• !:! 

I 

····--... -·.· 0 -- 00M ......... , ....... __ ... ___ 0 0 . 00 - · . ....... - ----·--- ------ ·-- - , ·------ -------.. ··~~-... ~ -- - ..... .... -..... - , .. ___ , _________ _._ ... .., ___ .__ -----
.... - -- ..... .:.··-·-· .. ·-------· .. --- --- .. --·- ... -·-·--
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• 
E.2 VORTEX .LISTING PROGRA" PAGE 7 LISTIHG .PAGE ( 650 ) 

0 00206 000~6~ R 
0 00207 00 1000 A 
0 0 ... ::1 ~.l .tl 0 0 0 2 1 5 , R 
o u.lt.a·: o 150 o 1 A 
0 002 12 054342 A 
0002 13 001000 A 
000 214 000227 R 
000 21~ 005144 A 
000 216 005144 A 
000 217 0 0 1000 A 
000 220 00 0 202 .R 

0 00221 
000 222 
000 223 
0002 ~4 
0 002 25 
000 226 

014~52 A 
054300 A 
0 0 65 0 5 A. 
0 0 42:S3 R 
0 00 521 R 
0 0 0:55:5 R 

0050 01 A 
0:54325 A 
006~0 :5 A 
004133 R 
0 0 0521 R 
001016 A 
P00436 R 
005021 A 
0010 0 4 A 
000300 R 
14422 6 A 
001010 A 
0 0 0264 R 
14:;224 ' A 
001010 A 
000264 R 
064306 A 
0 06 5!15 " 
004~33 Jf 

5 2 9 

5 3 0 
5 3 1 
532 

Z33 
' 534 
53-~ 

'J"P 

LilA 
STA · 
J "P 

IXR 
IXR 
JI'IP 

. .... 6 

1., X 
F"MLUff 
F"MK 

F'ML3 

:536 •••••••••••••••••••••• 
5 37 • LOG U~IT IS NlJ M!ER • 
~38 •••••••••••••••••••••• 
~39 . FM2 LDA fMT+l 
~40 STA fMBP 
541 JSR F"MNU1X 

54e 
~4 3 
544 
54::5 
546 
547 
548 
54~ 

55 8 
559 

560 
561 
562 

563 
564 

DATA 
D~TA ............... 

• I.NPUT KEY • ••••••••••••• 
FMK TZ A 

STA 
.JSR 

. 
DATA 
JAI'iZ 

TBA · 
JAN 
. . 
SUB 
JAZ 

SUB 
JA:Z 

STB 
JSR 

DATA 
TBA" 
JAI'I 

s~s · 
JAZ · 

FM SC B 
F' MLU I'f 

FMK EY 
FMNB,)( 

F'MSCB 
fMEl 

n14 

FM C OM 
F' M3 

F'M E:Q"C 
f"M 3 

F'M KEY 
F M ~l E, )( 

F'MSCI 

FM4 

F' MCll" 
F'M3 

• 

£QUAL 7 

YES. GET LUN IN BINARY 
STORE IN COMMAND BLOCK 

NOT EQUAL 
lUMP TABLE POINTE~ X 

.CONTINUE CDI'IPARE LOO P· 

RESTORE SC~N POINTER 
INPUT NUMERIC FJEL D 

INITI ~LIZE KEY TO lERO 
INPUT tiD'tl-BLANK 

ER ROR 1/ILLEGAL CHAR/ 

. 
E XIT IJN EO L 

COMMA ? 

·-· fl\ - . . 
tt.O. STORE K EY 
SCAN PAS T I( E Y 

. . 

TEST' fOR EClL 

TEST F'OR CO MMA 

T£ ST FOR • :: • 

00 0227 
000 230 
0002 31 
00023 2 
000 233 
0 00234 
0 00235 
01)0 236 
000 237 
000 240 
0002 41 
0002 42 
0002 4 3 
ooo a44 
00.0245 
00024 6 
0002 47 
0002 50 
000 251 
0 0 0~ 52 
000 253 
00 0254 
000 255 
00 0256 
0 00257 
00 0260 
0 00261 
000262 
0 00263 

000~21 ~ 
005021 A 
001004 A 
000300 R 
144211 ~ 
~Ol:OlO ~ 
u.00264 R 
144~07 A 
0010 .1 t. · A 
000436 ~ 

060 
S66 

SUB 
JiHIZ 

F'ME.QMC 
F' I'IE1 ERROR 1/IL LEGAL TERMINATOR/ 

0 00264 
00 0265 
000266 
000267 
0 0 0 2 7'0 
000271 
000272 
00027 3 
000274 
000275 
000276 
0 0 027 7 

. ' • 

• 

006~85 A 
004076 R 
000~21 R 
OOO~:i7 R 
001016 A 
000~3 6 R 
001007 A 
000317 R 
014172 A 
140467 A 
001010 A 
000436 R 

0 00300 014166 . A 
0 00301 14042~ A 
0003Q2 001010 A 
0003 03 000417 R 
00030 4 000311 A 
000_;3 6~ 0 01010 A 
OOOS06 000417 R 
0 00 307 0003 11 A 
000 310 001010 A 
0003 11 000417 R 
0003 12 0 05311 A 
0 0 03 13 001010 A 
0003 14 000417 R 
0 00315 001000 A 
00 0~16 000436 R 

• 

• 

0 0 0 317 0141~7 A 
0003 20 001010 A 
00 0 321 000362 R 
0 0 0 3 2 2 . 0 0 5·3 1 1 ·· A 
00 0323 OOlblO A 

·-·· . . . 

567 
568 
569 
570 

~71 
5?,2 
5,3 

574 

~7:5 
:576 
:577 

078 
,79 
080 
581 
:i82 
583 

584 
085 

586 
:587 

098 
089 

590 

••••••••••••••••••••••••••••• 
• INPUT FILE "AM£ AFTER KEY • ••••••••••••••••••••••••••••• 
F"3 J~R F'MNA,X IN PU T fiLE NA~E INTO fMPl 

' ·DATA.·. F"MSCI 
. DRTA F'M P l 

· JAI'iZ - ~ F'I'IEl 
. 
JDFH 

LDA 
· SUB 

JAZ 

FM6 . 

ri'ICI 
SEVEN 
fME 1 . 

. . 
ERROR 1/ILLEGAL CHARI 

TE ST COMMAND END 

ERROR 1/'INPUT'/ 

••••••••••••••••••••••••••••••••• 
• CD""ANP JLANK ArTER KEV 't£LP • 
••••••••*••~•••••••••••••• •I•••• fl'14 ·'·.. LDf:{ FMC I 

.. ~ ... · JUB F'OUR 
JAZ F'MZ 'LIST" DK 

DAR 
JAZ 

DAR 
JAZ 

DAR 
J.AZ 

r MZ 

F"MZ 

'I ~ Ir• OK 

•ADD• OK 

'I NPU T• OK 

•. 

.JMP 

F'MZ 

FME1 ERROR 1/ILLEGAL'COMMAND/: 

••••••••••••••••••••••••••••••• 
• PARAMETERS FDLlC~ ~EV FIELD • · 
~·~·~••••••~•*••'z•••~••••••••• F'""'' LDA . F'MCI · ; '. J AZ . F'l1 I I C ' • CREATt: • ? 

... 

DAR 
JAZ 

- -· .. . 

NO 
• DELETE' ? 

... . ... ... -; · ... .. . ··~- ... 
\ 

' 
•• \ . 

l . ~ 

·. 

\ . 

_, .. -· -- -  -----~ .. _ ·-·------------ - ··--

.. . 

·- . - ··--'--- - - --

04 00~29. 

o·4 o.o5:>,o 
0:4 0053 1 
04 00532 

0 4 0053 3 
04 0053 4 
04 00535 

0 4 00536 
04 0053 7 
0 4 00538 
04 0053'3 
04 00540 
0 4 0054 1 

0 4 0 0542 
04 0 0 543 
04 005 44 
04 00545 
04 00546 
04 00547 
04 0 0 54:3 
04 0 0549 

0 4 00550 
0 4 00551 

0 4 0(1552 
0 4 OOC'C' .... 

~ ._1 v 

04 0 0554 
C4 00555 

04 00556 
04 00 .,. ... .., 

-· ..J .' 

0 4 0 0558 
c-· 00 559 

04 0056(1 
04 O ' C''l u •-' 1:;) 

04 0(1562 

0 4 0056 3 
C 4 00564 

04 0056 5 
1)4 (11)566 

0 4 ' 00567 
04 0 056 8 
0 4 00569 
04 00570 

04 0057 1 
04 00572 
04 00572: 

C4 00::574 

04 00575 
04 0 057 6 
04 0(157? 

04 00578 
~4 00 5 79 
0 4 00 ~80 
0 4 00 ~81 
0 4 00582 
0 4 00583 

0 4 00584 
0 4 0058 5 

(14 00586 
04 00587 

0 4 00588 
04 0 05B'3 

• 

· 04 00590 

0 4 005 91 
04 00592 
0 4 (10593 
0 4 0 0594 
1)4 00595 

' 04 00596 . 
04 005 97 

- -- --· 

• 
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00 03Z4 
OOQ S2:5 
o O .~jj; 
0 $.1· . 
000330 
0 00331 
000332 
000333 
00033 4 
000335 
000336 
000337 
000340 
0003 4 1 
0003 42 
000343 
0003 44 

000 34~ 
000346 
000 347 
0 ,, _ .. 0 

UU ,J ..J 

000351 
0003 :i2 
0 00 3 :5 3 
000 3:5 4 
0003:5:5 
0 003:56 
0003:57 
000 3 60 
') 003 61 

• 
0003 62 
0 00 3 63 
IJ0 0364 
00036 :5 
0003 &6 
00 03 67 
0 0037 0 
0003 71 
0 00 3 72 
00 0373 
0')0 37 4 
00037 ~ 
000376 
0003 77 
000 400 
000 4 01 

• 

000 4 02 
0 00403 
000 404 
000 40~ 
000 4 06 
000 40 7 
000 41 0 
0 0 0 4 1 1 
000412 
~ooA · u '"t j, .j 

0 00414 
000 41 :5 
00041€. 

0 00417 
000420 
000 421 
00 0422 
000 4 23 
0 004 2 4 
00 042:5 
00 0426 
0 00 427 
000430 
000 431 
000432 
000 4 33 
0 00 4 3 4 
000 4 35 

OOt34C R 
140414 A 
Q01004 A 
0 003 4:i R 
00 1 0 10 A 
0 00 4 36 R 
00:5 3 11 A 
001010 A 
000 436 R 
00531 1 A 
0.010 1 0 A 
0 00436 R 
00:5021 A 
001002 A 
00043 6 R 
0 01000 A 
0 0.0 4 1 7 R 

006~05 A 
00407E. R 
000~2 1 R 
OOO:J62 R 
00101 5 A 
000 43 6 R 
00108 1 1'1 
0004 36 R 
OO~Ocl A 
00 1 002 A 
0004 36 R 
oo1 oeo A 
6 00417 R 

0 06:50 5 A 
0 0 4£'3 R 
o o o ~ a1 R 
00 0473 ~ 
001016 i:l 
000 4 j 6 R 
00 1001 A 
000436 R 
0 0 6:10~ A 
0 042 :53 It 
0 00 :521 R 
00 0 :562 R 
0 0 101 6 A 
0 00 4 36 R 
0 0 1001 A 
0 00436 R . . 

00 5 0 01 A 
05 41:5 7 A 
024066 A 
174070 A 
001 0 1 0 A 
000411 R 
00~1 Z 2 A 
00~001 A 
1 641: 4 7 A 
06 4146 A 
014107 A 
0 0 1 002 A 
00043E. R 

014047 A 
006120 A 
0004~7 R 
Co0 ~ 012 A 
016000 A 
0:540 0 1 A 
00650:5 A 
000000 A 
000 ~5 5 R 
000 4 76 R 
00 04 72 R 
00 1 010 A 
00 0032 R 
001000 A 
000~ 71J R 

. , ;. 
"\~ 

f9S 
~99 

600 

601 
602 

. 
607 

608 
6 0 9 
610 
61 1 

6 12 
613 
61 4 

6 1::i 

616 
617 

61 S 

619 
620 
621 
622 

623 
624 
62~ 

62 6 

6~7 

626 
629 
6 3 0 

631 

632 
633 
634 
635 
6 3 6 
6 37 
638 
639 

640 
6 41 
64 2 
643 
644 
645 

6 46 
647 
648 
649 
6:50 

6:l1 
6 :;2 
6~3 
6~4 

. 6:5 ~ 
6:i6 
6:57 
658 

65 9 

660 
661 
662 

A . 663 
A 664 

• 

• 

.. 

Y$FMAIH PRO GRAM PAGE 9 LISTlHG PAGE < 

JAZ 

DAR 
JAZ 

DAR 
JAZ 

TBA 
JAP 

JMP 

, ") 

TH RE: t 
FM~ 

' 
FI'IE1 

F'ME1 

F'ME1 

FM£1 

F'MZ 

• 

NO 
'RENAM£'/"ENTER" 7 

ERR OR li"LI ST" t' 

ERROR 1 / 'INIT' / 

ER ROR 1/ 'AD D' 

'DELETE" / ' I NPUT" 
ERROR 1/ ILL EG AL TERMIN AT ION / 

........................................ 
• EHTER / RENA"E - INPUT 2ND fiL E NAME • 

········~ ····················· ········ FMS JSR FMN AtX IN PU T NAME INTO BLOCK FMP 2 

. '• 

•• • 

DATA 
DATA 
JAtiZ 

JO F 

TEA 
JAP 

F'MSCB 
FMP2 
F'M E l 

• 

fMEl 

i-MEl 

J MP F' MZ 

' ·, 

ER ROR 1/ IL LEG n L CHAR / 

E R R D R l / N 0 :·1 Ar-1 E / 
\ 

ERR OR 1/ILLEGR L TE RMINATION / ' . 

········~································ • INPUT T~C N U ~E RIC FIELD S FOR ' CREAT E' • 

················ ~························ F~IIC JS R FMtiU tX GET RECO RD S I ZE IN WORDS 

. ' . ' 

DAHl 
DATA 
JA HZ 

J DF' 

J SR 

DA TA 
DATA 
JAti Z 

JOF 

• 

F'M SC B 
F"r-1T 
F' MEl 

FM E l 

F'MNUtX 

r MSC J 
F'!1 s c tl 
F'ME1 

F'ME1 

•· 
.. . . 

. . 

. ............................ . 
• · ~tT •· cREAl~~ RECO RD COUNT • 

~•ii••••*········ ~ ··········· T ZA 
STA 
LDB 
DIV 
JAZ 

I BR 
TZA 
MUL 
STB 
LDA 
JA P 

F MSC N+l 
FM T 
F' MK1 20 
llt +3 

f'M SC H 
F"M SC ti 
FMT C 
F'r1E 1 

....................... 
• EXIT TO PROCESSO RS • 
········~······~~-· .. •• fMZ ·· LDA ~ FM C ! 

ADDI · F"r-liiJ 

. . . 

TA:S 
LDA 
ST A 
JSR 

D~HI 
DATA 
DATA 
J AZ 

J I'IP 

••••••• !!! •• 

• ERRORS • ., ...••... 
F'MEl HI CR 

JMP 

. . ~ 

. . 

0, B · 
• +2 
0 ' X 

FM CB 
F"MF' CB 
F'ML C 
F'ML1 

F 11ER 

1 
FM ER 

ERROR 1 / ILL EGRL NUMER I C FI ELD/ 

ER ROR 1 / ND NUM BER / 

GET FILE SI ZE(R ECORD S) 

ERROR 1/IL LEGAL NUMERIC FIELD / 

ER~OR l i ND NU MBER / 

DI SABL E ' CREATE " FC B POINTER 
GET S PECIFI ED RECORD S IZE 
GET COUNT OF 120 -WORD SECTORS 

CORRE CT IF NOT EXAC T MUL T IPLE 

GE T TOTAL S ECTOR COUN T 
SRV E SEC TO R COUNT IN FMSC N 

ER ROR 1/ I LL E: AL TE RM itiATlON / 

JU MP TD PRO CES SOR 

LOO P BACK FOR NEXT COMMAND IF NO ERR OR 

/PPDCESS OR ERR OR ! 

0 00436 
000437 
000 440 
0004 41 

OOSltll 
00100 0 
0 0 0570 
(110 4 6'5 

R 
A 6&!5 F ME~ LDA FI VE 

.. 
• • • -. . ..... 

-- ... -···- - --·-· . ··-. -· .. .-.,·- -··------- - - --- ------ ·- - .. ·---- ·- ----------~---

.. . . . 

- . . 

65 1 ) 

0 4 005'33 
0 4 005 99 

• 
0 4 00600 

0 4 00601 
0 4 00602 

0 4 OOE.Q3 
0 4 OOE.0 4 

0 4 006 05 
~l 4 0 06 06 

0 4 00607 

0 4 
0 4 
0 4 
0 4 

C4 
0 4 
D 4 

" A 1,.1 "'t 

(1 4 

0 4 

04 

(' 4 
.-. . .. 
'·' ~ 
04 
04 

04 
04 
04 

04 

·~ .. ,, ... 

0 4 
0 4 
D 4 

OOE.o:3 
OOE.09 
0''~ · ··· - ,_, - J. ·.• 

0 0 E. 1 i 

('0" 1 ':> · ' C• ~ 

006 i3 
' . ' ' . :,1 lj t,: . ... , 

0 '''"' 1..• b J, .... • 

006 16 
0 0 Ed 7 

(I 0 (:, u:: 

00 619 
0 0 E. 2 0 
0 [ .. .... , 

.I 0 c. 1 

0062<'c 

0062t. 

00 628 
00 623 
0 ,, .. ·~ n 

ut-v . 

1'.• • " " ,. ..... . "'1 IJ !,1 ~~ ..:.• J. 

04 
0 4 
0 4 
0 4 
04 
C-+ 
04 ...... 
·-· '1' 

.... A 
u .... 
0 4 
0 4 
0 4 
0 4 
O..f 

0 U• ,. -: • • -. 
:::• ·-· c. 

r ( • ...., .-, •J I 6 .,:. .,:. 
(1 1)6 34 
··~a .c.~. ~ 
•. Q ..:· ·J 

00 6 3 6 
0 0 (.3? .. , ,, ,: .-. .-. 
1,. '.1 ~· ..:.• C• 

UUC. <+ I) 
OOE.,+·l 
00 64;? 
0064~: 

00644 
006 45 

04 00646 
0 4 0 06 4 7 
0 4 
04 
04 

,., . ~ 

l.) • .,. 

0 4 

0 4 
0 4 
04 
0 4 

0 4 

0 4 
ll 4 
0 4 
0 4 
(14 

0 4 

" 0 E ' .-. •.:1.. , q.~ 

00 6 4 9 
0065 0 

006 5 1 
0 06 52 
I) 0 , r: .-. r::· .J ,;. 

006 54 

006 5 5 
006 5 t· 
006 5 7 
00658 

00659 

00660 
0066 i 
(1(16 6 2 
00663 
00664 

00665 

--__ .. _ _ ,_ __ . .. ............ ... . - . .. __ ..... - .... - -

•. 
• . . 
. \ . 

I f . 
I 
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• 
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.. 
• 

E.e YCRTEX . LISTIHG YtF'I1Aitt 9 
. - . ' 

c no442 oo1o~o ~ 6~6 
000443 000!570 R . ., 

JI1P FMER 

0' 0 " A '. 0 ........ ( , ... · ;, 
~ ··~ .. . ·-. ' '!"., ;, . • ~ 

00 0444 
000 44~ 
0 0 0 44~ 
0001 4 7 
0 0 0 4~0 
000 4:51 
00 04:52 
00 04~3 

00 0 4:54 
0 00455 
00 04:56 

O OO•l ~7 
0 00 460 
00 0461. 
000 462 
0 0 0 463 
000 4 6 4 
000 4 6 ~ 
000 466 

000 467 
00 0470 
000 471 
0 00472 
000 473 
000 47:5 

000 4 7 6 
0 00477 
0 0 0 ~00 
000 :501 
ooo ~ o z 
000 :5 0 3 
000 :5 04 

00 0 5' 0 5' 
0 0 0506 
0 00 507 
000 5'10 
0005'11 
00 0 512 

' 

000000 A 
0 140.2 4. A 
0 01001:! A 
100444 R 
0 0 6~0~ A 
0 0 !5.1 1 ~ . R 
0 00472 R 
001016 A 
000:570 R 
0 01000 A 
100444 R 

0014!11 R 
002 0 52 R 
0 0 4645 R 
OO Z 3 30 R 
0036 C':O R 
00 3Z7 6 R 
00 66fl R 

.0 0 7247 R 

0002~4 A 
000021 A 

00017'0 A 
005'667 R 
0 0 . .0 0 0 () A 

.,; 

000476 R 

0 0 0003 A 
0 0 05'10 R 
000001 A 
12030(> A 
14(>6~2 A 
125'240 R 

00 0 ~13 00005'0 A 
00 0 514 005'667 R 
0 00 :51:5 000001 A 

. 
0 00~16 OOOOSO A 
0 0 0 ~17 005666 R 
0 00 5 20 000001 A 

0005'21 R 
00 0 ~21 
0 00 ~22 00!566 7 R 
OOO :i23 
0 00 ~24 

000~2~ · 14172! A 
0 0 0 ~26 142701 A 
00 0~27 1~230' A 
0 0 0 ~30 14230~ A 
0 00~31 14630, A 
0 00~32 1~238~ A 
00 0~33 15130~ A 
0 00:534 147301 A 
000 ~3~ 146705' A 
0 0 0 :536 1427 1 6 A 
000 ~37 152 3 05 A 
00 0~4 0 1~1240 ~ 
0 0 0 5 4 1 !483!1 A 
000 ~42 1'51724 A 
000 ~4 3 ).20 240 A 
00 0544 14471 6 A 

667 
6.68 
669 
670 
671 
672 

673 

674 
67:5 

676. 

--~·····~······· • HE~DER CHECK • 
llllll!llll············ f'MHC E:ttTR 

-

LDA F'I'ILC 
J AP• rMH C 

JSR 

DATA 
J ANZ 

FMYHtX 

. f'MLC 
FMER 

FMHC 

END OF PAGE 'l 

YES. OUTPUT HEADER 

CHECK J/0 ERROR 

EXIT 

6 ...... ~ ,. •••••••••••••••••••••••••••• 
• FMAJN COMMAND JUMP TAILE • 678 

673 
680 
681 
6S2 ·· 
683 
684 
685 
686 

•••••••••••••••••••••••••••• 
rMIIJ DATA rMCR 

6 8 7 
6 8 8 ll! 

DATA fi'IDE 
DATA F"MR£ 
DATA f MEN 
DATA F"MLI 
D~TA f MIN 
DATA F'MAD 
DATA FMIP 

68 9 FMCI ISS 1 
690 FMCOM DATA 0254 
6 9 1 F'MEQMC DATA 021 
69~ F'MLC BSS 1 
693 F'MT BSS 2 
6 94 FMTFL BSS 1 
695 ••••••••••••••••• 
696 • ll~ECTOR~ FCI .• 
697 ·······~········· 

• • 

698 r~r~B DATA A 120 ~. ~ ·~ 
699 DATA F'MBF 
700 D~TA 0 
701 BS S 1 
rpz BSS 1 
7Q~ BSS, 1 
70 4 BSS 1 .. ·•· 
7 0~ FMK120 EQU F'MFCI. 

• 

PROCESS 'CREATE" 
PROCESS •DELETE' 
PROCESS 'RENAME' 
PROCESS 'ENTER' 
PRO CESS 'LIST' 
PROCESS 'I NIT' 
PROCE SS . ' ADD' 
PROCE SS 'I NPUT' 

COM MAND INDEX 
COM MA 
e.= I - I I I 

LC LINE COUNTER 
TEMP 
ZERO IF' SI=TTY DR CRT 

· ' RECORD LENGTH IN UORDS 
RMD BUFF'ER ADDRESS 
~CCE ~ S METHOD/KEY 
CURRENT ADDRESS 
CtlRRENT £Of 
1ST F'ILE ADDRESS 
LAST F'ILE ADDRESS 

706 ·········~········~········· 70~ • F'MAIN PROMPT MESSAGE DCI • . 
,08 •••••••••••••••••••••••••••• 
709 FMTDCB DATA 3 
710 DATA •+2 
7~1 DATA 1 
7i 2 DATA • FM•• • 

7 13 
?14 
715' 
7t 6 
i'17 
718 
71 9 
72 0 
721 
722 
72 3 
724 
725' 
72 6 
727 
72 8 
~ ... ., 

. " e. 7 

7 3 0 
731 ........ ....,. 
•' ..:> c 
733 
734 
73:5 
736 

737 

73 8 

739 

74 0 

741 

••••••••••••••••••••••••••• 
• FMAlN COMM~ND I NPUT DCI • ••••••••••••••••••••••••••• 
F'MSII DATA 40 

DATA F'I'IBF' 
DATA 1 •••••••••••••••••••••••••• 

• F'MAIN COMMAND ECHO DCB • ........................... 
FMLOE DATA 4 0 

· D A T~ tr1BF'-1 
DATA 1 

········~············· • S~AN CON TROL BLOC K • •••••••••••••••••••••• 
fMSCB EQU • 
FMBSZ BSS 1 

DATA FMBF" 
F'M:SP BSS 1 
FMTC ES S: i •••••••••••••••••••• 
• CD~MAND ID TABLE • ..................... 
FMIDT DATA 'CREATE" 

DATA 'DELETE" 

DATA 'RENAME' 

DATA ' ENTER • 

DATA 'LIST I 

DATA . I IN IT • 

• 
. .. ·. . ... . 

. 
' 

RECORD LENGTH IN UORDS 
BUFF'ER 
COUNT 

RECORD LENGTH IN UCRDS 
BUffER 
COUNT 

INP UT WORD COUNT 
BUFFER 
BUrrER PO I iHER 
INP UT CHARAC TER 

. . - ' . ~ . 

• 

LISTING .PAGE < 652> 

-

• 

0 4 0 0 666 

04 0 0 66 7 
0 4 0 0 6 E...S 
0 4 00 6 6'9 
0 '4 00 67 0 
0 4 OOE-71 
0 4 00672 

0 4 0 0 6 7 3 

0 4 0 0 6 7 4 
0 4 00 1!:.7 5 

0 4 0 06 7 6 

0 4 
0 4 
04 
0 4 
0 4 
0 4 
0 4 
0 4 
04 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
04 
04 
04 
0 4 
0 4 
0 4 
04 
0 4 
04 
04 
0 4 
0 4 
0 4 
0 4 
04 
0 4 
3 4 

OOE. ?? 
00678 
OOE. 7 9 
00680 
006 8 1 
00€.82 
00683 
00684 
00685 
00686 
00 6 87 
00688 
00689 
006 9 0 
OOE-9 1 
00692 
0069:3 
00694 
00695 
006 9 6 
00697 
00698 
00699 
00700 
0070 1 
00702 
00703 
007 04 
0 07 0 5 
00706 
00 707 
00708 
00 7 0'3 
00710 
0 0 711 
00712 

0 4 007 1:3 
04 007 1 4 
04 00 7 15 
04 00716 
04 00717 
04 00718 
04 007 1 '3 
04 00720 
04 00721 
04 00722 
0 4 0072::> 
04 00724 
0 4 
04 
04 
04 

(;(1725 
0 0 7 ,, , 

1 c C.• 

00727 . 
0072'3 

"4 0"' ....... ~ IJ I 1) •' C. -=' 

0 4 00730 
r. • 0 "~ -• IJ ' i' IJ ( .;) !. 

o·; oo73c~ 
04 !Jf.t733 
04 00734 
0 4 00735 
04 00736 

04 00 7 37 

04 00738 

0 4 0073SI 

04 00741 

• 
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• 
• 

E . e VO RT £ X LISTIN G 

•} 'J 0 :::s 4 :5 
f)() 0 :::) 4 e. 
nrtncr:47 
•Jvv.J 9' 

144724 1=1 
120240 A 
;40704 ~l 

·'. oo -:- o · ~~ '""40 ·"' ..,.,J l'i'.:..:. H 

~· a c:::s~1 

Oc ,.. .. ~. .... ..) ;:; c. 

f;00~ ~3 
00055~· 

000 :5:5::5 
OOO ::l:i6 
!)00 ~:57 

00056 2 
000 ::16:5 

120 24 0 
144716 
• "'I"""''""~~ J,. ""' ~' ....... c: ·-' 
152240 
0 00555 

OOO:i:i5 

00. 0~62 

A 
A 
A 
A 
R 

R 

~4~ ( ... 

744 
74~ 
74€. 
?A7 ,. ""t r 

748 
7'4'3 
7.50 
751 
752 
7~3 
7:54 
?"' .., • ..J ~ 
~ · <: 

I" -· ~ 
~~~ ,., _, f 

7 ~8 
7:i3 
760 
... - 1 ,.· b 

YtF MA JN PR OGRA M PAGE 1 (I L I S TING PAGE ( 

D::I TA ' AD D. I 

. 
DATA ' INP UT • 

FMIDE EQU '« 

·······~~~······ ··· ···· • FMAIN COM MAND ELOCK * 
* ••···· · ~······~······· FMCB ~QU • 
FMLUN SSS 1 
FMKEY B S S 1 
fMPl BSS 3 
F"NSCN EQU * 
F"MP2 BSS 3 
F'MP3 BS$: 3 

E .JEC 

E R R 0 R 

LOG IC AL UNIT NUMBER 
KEY 
1ST F'ILE NA11E 
' CRE ~TE' SECTOR COUNT 
2ND FILE tiAME 
L U tl S T R I ti G 

P R 0 C E 0 R ( F ~1 

• F'UNCTIOM: TO PRO CESS F'MAIN ERROR S 

• ENTRY: A=ERROR NUMBER 

EXIT • • TH ROUGH MACR O ' EXI T' I f I/0 ER ROR 

E R 

THROUG H MACR O ' EXIT ' If 1ST IN PJT CHAR IS ' / ' 
TO FM A!N LA BEL F'ML1 IF l S: T INP UT CHl=1R 1 :'.:.~ ' C ' 
OTH E R~ISE TO FMAIN RE EN TRY LAB El. FME 

) 

65 3) 

04 

04 

04 
0 4 
04 
0 4 
04 n,. 
v • 

0 4 
0 4 
04 
04 
0 4 
.-. 4 ·-· 
C' 4 
" 4 .... . 
0 4 
r, • ' .. 
~~ A :..,I ""! 

0 4 
1"11 ,4 
.... ''1' 

0 4 
0 4 
0 4 
'I ·' I, ·~ 

(t 4 
0 4 

76 2 
763 
764 
765 
76G 
767 
7 68 
769 
7?1 *~~--~···~······*··· ··········· ·~~·····~·~······~·······F-~······~····· · 00057() 

r;· n o "' ., 1 - .. ._, t 

...... ...... 7"' IJ U U ._f c;. 

0005 73 
0005 74 
000 57~ 
000~76 

0 005 77 
0 00600 
0006 01 
00060 2 
1) 00503 

0 0060 4 
0 00 60 ~ 
00060 6 
1} 0 0 60 7 
')'J 0610 
8 0061 1 
01)()6 12 

C00€.13 
0 0061 4 
n ·- "61 .. ... t)l,.l w 

(10CE. 16 
0 0061 7 
nn,..,- o 
•.' :..•UC• C. 

00 0621 
0006~2 
·~006 23 
OCOb 24 
n nn <: ;:>oo: 
\.' V\.'~--..1 
. -.nn .-· - ~ 
.. u ucc:c 
·~ 00627 

0 0063 0 
.... ,.., ..,, ..... 1 
..J ~• uo.;, 

::' 00632 
O"'"t::-"""1 

!_IVO~..:; 

0 1'! !"!<:~4 vvvw 

000 6 3 ~ 
OCiG63 6 
('00637 
000 6 4 0 
GG0 641 
C. J 06 4 2 

00. 06 4 3 
!:::) 06 4 4 
OG 0 6 4 5 
0 006 4 6 
n oo647 
0006!50 
0 006:51 

:)0 06 5 4 
000 6~~ 

_ ..... _,._- ·-- ... ·-.. .. -

00!5012 
005001 
170471 
00 4 050 
005 031 
0061C:O 
13tl 260 
0~416 0 
014006 
1 '0 4 6 2 
110464 
0~4003 

006~ 0 :5 
00 040't 
10000 (! 
0104 03 
0007~3 
000000 
000000 

006505 
00 03 7J 
000604 
00 0744 
00 0744 
00074 4 
00 0744 
0141 27 
00101 0 
n 0 n ~" "':.' .-: 
U "-" V<J 'T 

n•~ nnr. 
o,.o .A. t ~.•V '.J 

''""0 ·1 .... .-.. ... c• ~.:. t:. 

0~7000 

005111 

A 
A 
A 
A 
~) 

A 
A 
A 
A 
A 
A 
A 

A 
H 

A 
R 
A 
A 

A 
A 
R 

T 
~ 

1 C" n,...~_,. ,... 
.l-.'l, ..., o ,·· H 
001 0 16 ::l 

DO E.::50:i 
('o ,... ,.. ... f"!: .,. 
U t.ll·'+ U:"t 

1 00000 
010403 
000~05 
00 0000 
0 00 0 00 

1)06~05 
nnn..,7 ·-. 
v "' "-' ...... , ._. 

"" QL.: - .. V\J o ,..,..,. 
000744 
00074't 
""IJ. _,.,..,. 
ltU t' "t""t-
nnl'\-:> .• .• 
f..'UV <I' .,. "t 

,.. "' ... C' n t:: 

'·' '·' 0 ···' • ... • ·- · 
n "n~o·· . • .. •.*'t ..• 

10 00 0 0 
010 00 3 

~. 

~ 

' I 

A 
R 
A 
A 

R 
r.: 
R 

A 
A 
H 
A 

.., ., .-. 
" ( c. 
773 
77 4 
775 
776 

777 
..., ., 8 ,. ( 

779 
-~n 
l ·=· ·' 
:>'81 
782 
' 

784 
?8~ • ..J 

?OC , ,_, v 
~ .... ... 
, . •J .. . 

-~ .... , . Co u 

?89 
7 q u" . -
791 ( ~ 

793 

F'ME R TAB 

F'M E'R~ 

F'MERR2 

TZA 
" 1 ' • JJ v 

LRLE 
MU~ G 
~l DDI 

$T A 
LDA 
ANt-; 
0 R ;:; 
S T A 
~RI TE 

ST R T 

LDA 
J AZ 

LDA 
ADD 
STA 
IAR 
ANA 
J AriZ 

f,.IRIT E: 

ST!'lT 

794 Fr·l ERR READ 

8 
:) 3 1 
'I) :)" 

F' MER B+5 
F'f1l:R ~+ 3 
L H ~~ 
iHREE: 
FI': ER~l+3 
::-r1E RB, 3 • 0, 1 

Ff1:SL.S W 
n;EP.R2 

r-·~•R·••+o:-, . .... 1 ... ..J 

lWO 
- f·' c- R " + -:> t ·- . ..... ...., 

'(' ,... .. .... •j 
w. C- '.'t.. f 

F MER ~~ 

Fi'1TDCE o3' 0 ' 1 

. . ·-------... -·--·-- - .. --- ....... . ··- ' .......... ·-~-- -·,. .. ···-·--· - . 

CONVERT TO ASC II ERROR NUMBER 

!r DRE IN ER ~CR BUrr ER 

CLEAR LUN FI ELD IN IOC CALL 
::: E T T 0 ':: 0 

. . 

NO 
B U 11 F' 

SO==L O 

s o T" d :..o 

DO LC' OUT PUT 

OUTPU'!' • 

• • · -· 0 .... •• • • •• 

WR!TE/COMPLETE / ASCII /! 0 

, •. ._.E .... " 
~-· n •- · ,... ,.. l ' " T u .,., 

~ f11 I ·-' 

IF' NOT DONE 

• TO s o 

READ /COMPLE TE / ASCI I /S O 

.. 

04 . ·. .. ··' .... ,, . 
'· . .., 
0 4 
.-, ~-,_. ..,. 
.... .., 
••• .. f 

(! 4 

C4 
G4 . . .. 
•.: . t ,., .. 
• .. : .... 
I) ·4 

" ·' I 4 1·t 

.. , .... ... -.. ,., ... 
'·' ' · jo 

,., ,. 
I r .... 

... ~ 
v ·-. 

( . . , 
" 

n ·' ... '·-t 

• 

00 74 3 

00 7 44 
,., n -. "" r::: 
.... '·' •"' ~ .J 

0 ,.) .,. ..1_ ·' ' ,, ~ 0 

0 0 747 
0t) 74 ::~ 

007 4 "::4 
0 0 7 5 ~I 
C07 51 
(11)7 52 
00 -0:"· 

/ -' ..: .. 
0 07 5 4 
0075 ~ 
,., !'I -~ e ? 
t • • r' ....) C:• 
1\ 0 ..., C" - ;> v • /' _, , 

0 075 8 
l. ') ' ! c; ·:> 

I • ~ - . 

0 0 ;'6(1 
f . ~ .- . .JLI< t', ; 
l. ,, 'J , . ·~· 

l .lt'C•• . • 

0 0 7 6 ~: 
1)07;> 4 
"'7 '"' .... ll f_: • • _. 

00 ?6.: 
,. . ..., - .. , 
t.: l l ,. 6 .-· 
0 (1 7 E. ::: 
(:07 6 '?; 
007 71 
r l 11 -_. ... ., .-• 
~ . .. rt •;~ 

'· o ~-=- ···· •Jt("~ -.:· 

(o l) -; ., 
~· • .r .-- ~, . . .. ...., ::" 
1_1 ll ,. ,. ·-· 
( ' I'-'"' , I . • I ,·. • .... 

. '""'? ~-.. u ll ,. ,. 

,•, .... '"':' .. ... .... 
·) '.•( •:.:· •. 
110'7 ·-· t 
• I ' •.. ,. 

I . , - ,-_ ' • t.. •• _:. • • 

ro l'l ..., "-'· ·1 •.J I • •' ,. 
') ,.. '? r:t r.:: •. v . . J ... . 

(• ... l Q t: .•. .., ,. . ... ._ 
,., .- ··~ .... ... 
·.· ··' , c .• (· 0 ;.. -=· •. '·' .. '·.; . ·' 
. , 'l .. .;;:. ·=· 
·~ .. •' . .., . 
" r· ~":' ·• .·, 
I) t , .., '-' 

(('1 -:- 9! 

f] ,., -~1'""1·'' 1 • •' . ... (.' ... ' .,. . 

rJ (t ·• <::> ·:. • • • .r . .... 
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• 

E.2 VDRTEX .LISTIHG YtrHAIH PROGRAM PAGE 11 LISTING PAGE < 654 ) 

000 6~6 000513 R 
000657 000000 A 
000660 000000 , A 

0006 61 00 6 505 A 
0006 62 
000663 
08066 4 
00066~ 
•>nn ..::e,..:: 
... •vc.;V """ 

Onn c.,.,. 
v v '""" c; , 

000670 
00067 1 
''"06 7 ? ·-· ~· , ... 

001)373 
0006~2 
000744 
(!007 4 4 
000744 

A 
R 
R 
R 
R 

000744 .R 
017ooo r 
00 4 3:50 A 
006 140 A 

000673 00 0 2:37 
000 674 001016 

A 
A 

0 0 (i e. 7 ~ C 0 0 7 ~ 4 R. 
000676 0 2700 0 I 
000677 0 64 0:51 A 
000700 0 05 0 ~1 A 
000 7 0 1 00 6505 A 
00070 2. 003735 R 
000703 00~667 R 
00070 4 10 04 12 A 
000705 0 1404 3 A 
000706 120412 A 
000 707 005014 A 
000710 010000 L 
000 711 144037 A 
0007.12 005012 A 
000 713 006010 A 
COC 714 120240 A 
iJ00 715 0010!?0 A 
000 716 000744 R 
000717 0~~000 A 
000 720 00~144 A 
· .. : o o721 oo:s322 A 
000 722 001000 A 
0 00723 000715 R 
000 724 017000 t 
000 72:5 006140 A 
000 726 141722 A 
000727 001010 A 
000730 000737 R 
ooo 731 ·o17ooo I 
000 732 0043:50 ~ 
000 733 Ott6140 ~ 
000 734 000$03 A 
000 73:5 00. 1010 A 
00 0736 0000;32 R 
000737 0020tJO A 
00 0740 000444 R 
000 741 027000 I 
0007 42 ootooo A 
0007 43 000102 ~ 
00074 4 006~05 A 
000 74:5 005243 R 

000 746 006:50:5 A 
000 747 000406 A 
0007~0 000200 A 
0007 51 
:::oo 7~c 

0007 53 000003 A 
0007 ~4 0007~6 R 
000 7:5~ 000001 A 
0007 ~6 120240 A 
00 0757 143315 A 
000 760 130260 A 

795 

796 
797 
798 

799 

800 
801 FMEXIT 
802 
803 

80 4 
so:; 
806 
807 
808 
809 
810 
811 
812 

STAT 

LDA 
LSRA 
SUBI 

JANZ 

LDB 
STB 
TEA 
JS: R 

PZE 
MZE 
LDA 
ADD 
TAX 
LDA 
SUB 
TAB 
LDAI 

fMBF 
8 . " . 
f"MER2 

FMERR+5 
FMERT 

FMM'v'1X 

FMBF 
VSJC B 
fMERT 
V$JCB 

=40 
FMERT 

• • 

813 FI'IEXLP JBZ FMERX 

814 
8t5 
816 
817 

STA 
IXR 
DBR 
JMP 

o.x 
. . 

SlS F'PIER2 
819 

LDA 
~UBI 

FMEXLP 

F'MBF' 
"CR' 

820 

821 
822 
923 

. 
824 

JAZ . 

LDA 
LSRA 
SUBI 

. . FMER4 

FMBF' . 
s . c. 

825 F'I'IER4 

826 

JAZ 

CALL 

LDB 
JMP 

F'I'1L1 -· 

FMHC 

F'MERR+5 
F'ME 827 

828 FI'IE~X JSR FMULT•X 

829 
• . ' 

EXIT 

FMERT l!SS 1 
FI'ISLSU BSS 1 
~········~···*••• ~ ERROR OUT DCB • 

~················ FI'IERB DATA 3 
DATA •+2 
DATA 1 

•• 

830 
831 
832 
833 
834 
83~ 
836 
837 
838 DATA • .F'I'IOO" 

• 

GET 1ST BUFFER WORD 
GET FIRST CHAR 

PROCESS AS FMAIH COMMAND IF NOT •;• 

GET INPUT WORD COUNT 
SAVE MESSAGE WORD COUNT 

MOVE "/" RE CORD TO JCP BUFFER 

JCP BUFFER ADDRESS 

POIHT X ~T JCP BUFFER 

GET REMAINING WORD COUNT I N B 
LOAD A' WITH BLANKS 

LOOP TO BLANK BUFFER 

LOOP TO BLANK BUFFER 
JUMP BUFF'ER POINTER 
DECREMEHT LOOP COUNT 
CCNTIHUE BLAN K LOOP 

PROCESS 'CREATE' 

.. 

~, 'C't INPUT NE XT COMMAHD FROM SI 

OTHERWISE CHECK HEADER 

GET IliPUT WORD COUNT 
PROCESS AS FMAIN COMMAND 

TERMINATE LO . . 

. 
• 

• 

MESSAGE WORD COUNT 
ZERO IF' SO =L O 

. 
• 

0 4 0 0 795 

0 4 
04 
04 

00 7 96 
00?97 
00798 

04 00799 

04 0080!) 
04 00801 
0 4 00802 
04 0080:3 

04 00804 
04 00805 
04 00806 
0 4 00807 
04 00808 
04 00809 
04 00811) 
0 4 00811 
04 00812 

04 0081:.:; 

0 4 00~;::14 
04 oo:::15 
04 008H, 
04 00817 

04 0081:3 
04 Q0:::19 

04 00820 

0 4 
0 4 
04 

0 4 

OO C•?t 
·-· t;;,. 

00 ,...,,..., 
o ,-:, r.: 

0 l.l ·=· .;:, •'j ._, L.o •.) 

0082 4 

04 oo:::25 

04 
04 

04 

04 
04 
"4 ·-· 
04 
04 
04 
04 
" ~ ·J '+ 

04 

00 0?0 
·~ '- 1.) 

00829 

00830 
0083 1 
00832 
') ,, •::0 ':> ·:· 
' - •.1•.;.}-J.....J 

n '1 ° .-, 4 •. t. ._ • .., 

0 (I .... ':> "' 0 ._, .... 

00836 
00837 
OO O"'"..r •::;. 

·-· •J . ... 

839 E .J EC 04 

840 ·········~·····················*···············~·~·······~~·······~·~··~ 04 

0 ' '"'3'. ~I •::> . :1 

00840 
oo:::41 841 • liF. 04 

842 • C 0 N V E R T I I N A R Y T 0 A S C I I < F M .B A ) • 04 
843 ~ liF. 04 
844 • FUNCTION: TD CONYERT ~ BINARY NUM BER TO A PAC KED ASCII NUMERIC ~ 04 
S45 • STRINGt RIGHT-JUSTIFIED,WITH BLANK FILL. • 0 4 
846 • • 0 4 
847 • CALLING SEQUENCE: JSR FMBA•X • 0 4 
849 • DATA ADDRESS OF' BINARY NUM BER • 04 
949 .. • ~ 4 
9:50 • EMTRY: A.EQ.O OCTAL CONVERSION • · 0 4 
8~1 • ~oi'IE.O DECIPIAL COYERSION • 04 
352 • • 0 4 
8'3 • EXIT : X=ADDRE$S OF PACKED STR.IHG ~ 04 
a~ .. • • 0 4 

0 'I •::• 4 ·~; ,_ ,_, ·. 
0 , .1 ..:> 4 ":• 

'a OJ •.J 

oo;::44 
00845 
00846 
0084? 
00848 
00849 
n ·-~ •=> ..: ··~ 
... "' ·.~· ,.) 1., 

00851 
00832 
1-J u· .. -. c .-. 

·:. . .J .J 

0 (I '"' "' ., .::· ·J .:.1 

. 85~ ···································w.··············~············~······~ 04 
00855 

OOOr6i 034104 A 8 ~7 FMBAl LDX F'MEAPP 04 
000 762 02,000 A 8:53 LDB o,x GET BINARY NUMBER I N B 04 
000 763 00~00.4 . A - . 9~9 TZX 0 4 
00 07~4 0~411 .7 A ~ $60 STX F'M~AZ tLEAR ZERO SUPPRESS S~ITCH q4 

• . -· ~. . . .. .. - -· .. ' . . 

. . . 

. ·-

0 ( .. -. "' .. , i ·=· ._; ~ .. 
00 .-.5'"' .. ·=- . •:,1 
00859 
001::6(1 

• 

• 

• 



• 
• 

E.2 "D"'T .-" ¥ " . c..~, LISl'IIiG 

OOG7 6:i 
00 0766 

~ " o ~r~ U V · t'O,. 

" " 0 - "'" ·: U 1' I U 

0 00 77! 
no o"""''=' - t ( '-

:)007 7 3 
00 07 74 
(100 7 75 
0 00 776 
n ,, n '? "'7 ~ 
•..- .... v r ' r 

') (' 1 000 
00 ! 0 0! 
0010 02 
0 0 1003 
0 (1 100 4 
0 ::' ! 0 0 :! 
1) 0 !006 
0 0 1007 
OOJ. IJ l O 
'' " •"'• • .... ..- ... VJ..i ,.. ,.. .. ..... 
\.• u .i. v 
I) 0 1 0 

. ~ 
•c. . ~ 
J. ..;. 

b o tOl O A 
00 1 0 1 E. R 

01 41 0 0 A 

00~001 
17500 :) 
06 ~0 06 
00102 0 
no•on-=> v .• v .... 

020 4 2 5 
n .: .~10 '=' v u-r '-

0 0 501 2 
n • "'"• cl n <: v ~ .... "v w 

,. .-. eo • ,. ..,. 
u v .J J. "'+ •. J 

00614 0 " .... . ,-..... ,. " . . . . -vv .. ..,,,,J 

001004 
U
n 0 n ~ ..,. '":' .... , , ..... 
O

,...,..n .... 
\_I j, 1. 1 V IJ 

A 
A 
A 
A 
R 
A 
A 
A 

R 
A 

00 10 16 0 0 6030 
i"if'l0 17 00107 0 

A 

0 0 1020 

00 1 021 
0 0 1 02 2 
"" '"" .. .... ...... ""' .J J. v c. .;. 
00 102 4 
0 0 102 :l 
00 1 0 26 
00 1027 
ll 0 1 030 
1)01 031 
t; 0 !032 
0 01033 
00103 4 
00 103 5 
001036 
0 01037 
:) 01040 
0 010 41 
0 0 1042 

0 0 1 0 4 3 
0 0 10 44 
00 1 0 45 
00 1 0 46 
(;0 1047 
00 10~0 
0 010 :!1 
Oo·o · .... ' ~ ~·c. 

0 0 10 :; 3 
00 1 0 :! 4 
C 0 10:;5 ... .... """ .. _,. 
l,.JIJ J. U...J C• 

0 0 1 C :l 7 ........ . ,.. ....... 
w u . •.• o v 
00 1 0 6 1 
0 01062 
:)1) 1063 
U0106 4 
001 0 65 
1)01066 
(: 0t067 
00 1070 
0 01071 
0 0 10 72 
0 0 11 73 
00 1 0 7 4 
00 1 0 75 
n o1 o 7E. 

00 4 44 1 

0010 1 0 
0 0102? ,...,.. rz ,.,,.., 
\.1 0..J 1JUO 

020 4 25 
~ -·4 r. ~ c::: u t:• v ...) ._. 
0250 06 
12 4 0 4 0 
! ·::>4•"15 " , ~ ·- v 

05500 F:. 
00 ~1 45 
00614 0 
001076 
001002 
001043 
00~001 
0044 4 3 
00 1000 
0 0 1021 

01 :5 00 0 
00425 0 
11:5001 
0~50 0 0 
,.. .. C" r.~ ·,._ 

\J .l ·-' 1_1 \.1 .:. 

,..!1,.~·-o 
u ~) .... c. ·-' 
11:5 003 
O cre<ro l'\ • 

._1 ·-· ._, lj J. 
,....c- .,. ..... 4 tt .t._•vu 
0 0 4-25 0 
1 .. .. ,.. ,.. .. 

J.•J V U ·J 

A 

A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 

A 
A 
A 
R 

... __ ,.. .... _ -
V-J...J VUC. H 

00 1 0 ::10 A 
" ,... . .... .... . 
J V i i..' OL.t 
n ~ .~t ,... n ""'t v.· ..,. :_.! uc. 
OOE.:S0 5 
"'n,.. .,... c:..., 
U'.l"'t"t ..,J ? 

0 0 0 0 0 1 

000761 
000240 
,.. -=, ~ .:~ -=- n l.•L- •. r .. _ . 

001 7 ~ ') 
00014 4 
00 0 012 ,.,,...,., ,., " . 
u u u•.•v.1 

A 

R 
A 
A 
A 
A 
A 
A 

8 6 1 

8 62 
"' " " OCt.,j 

864 

868 
3 6 9 
870 

·. 8 71 
S72 
e .,. ,., 

. ' ._, 
'.:O ., 4 
'-'' 

S7:i 
8 76 
8 7 7 
37 3 
87 9 
8 3 0 
.-. •"\ 1 vc ... 
~ ~ ... , 
V C• 1.::. 
883 

28 4 

3 8 6 
88 7 
sss 
889 

8 9 0 
89 1 
·~ c, .- . 
1'.:+ •' c 
..... '9" 0 ..:> 

894 

,.., ..... ., 
0 =" •J 

8 9 6 
8 9 7 
S 9 B 
89 9 
9 (I • . u 
·;, 0 1 
9 0 2 
903 

9 04 

90~ 
9 06 
9 !) 7 

9 0 8 
9 0 9 
o::~ ·o ~ J. 

9 1 1 
9 . ,.. 
- J. c. 
g ·~ 
.. : . .j 

9 1 4 
9 1 ~ 
316 
3 l.? 
Q .. • F: " -

923 

'92 4 
32 ~ 

926 
9?7 
"3 28 
929 
930 
'9 8 1 
9 3 2 
'933 
9 3 4 
935 
9 36 

93 9 
g4 Q . " 

JAZ fl'il>A O . 

~-••--•••~~•••••~-w~••• 
~ DECI~ Al C D NVERSI O ~ • 
~--············· · ····· LD A F M:&A BL 

~T "' ~ ... 
LD X I 

Ft'l BA S 
F I'I BA T 

. . 

········~·················· * DECIMAL CON VE RS I ON LOOP • 
·······~~······ ~··········~ F I1 BAL1 TZA 

D I V 
::; r B 
~' r. z 
LD B 
::: TB 
TAB 
LT:A 
ADD 
ADD 
.· ,. A 
" ' rn cR 
SU B l 

.•• p 
... J 1'1 

0 , X 
E. , x 
~ + 4 

...... 

E S 4 
FI':BAZ 

6 , X 
FMZ ABL 
FMBAZ 

0 4 5 
FM.BA T+5 

!="tr: P.AL 1 

F MBA F' 

................. ~ .. ·· 
~ OCTA L C ONVE RS !~N • 
~ · - ······ ~· ····· ~ ~ -~ FM BAO LD XI FMB AS- 6 

LLR L 1 

··~······ ~ ········ ·~ ······ • OCTAL C8 NVER S ION LOOP ~ 

··~····· ~~· ·······*······ FM~AL2 JAZ •+ 6 

. . . 

<""" ~ t:_o 
~ 1 1:• 

LD B 
~ T B 
LDB 
A DD 
~:rD 
s T r~ 
IN CR 
"' ' F.' I .;.;. l.l ~· 

JAP 

T ~A 
I_ L !;' L 
JMP 

• 

........ . w. •• ••• 
• F'ACK CHt'I RS liE 
llllr:W.Mle'll( ~ lt!r: .,; J'JI(!I!!I! 

F NB AP 

F M.BA 

liMI:ABL 
F ~H:AT 

n lEAS 
t ~ f.A7 

L D::: 
, ~' A ·-~- ._ 
~~ ~ 

u r::. t 1 

-.: r c 
~ .. 
' ,.., "' '-A..' f" i 

LRLA 
ORA 
S T A 
L D t . 
• o • ('\ ..... ... -,... ... ~ ~ 
UI". H 

S TA 
_; r·1 F ~ 

S r •.1 
i ( .. , 

JSP 

D i~T A 
D l'~ T A 
,B (;; TA 
DA TA 
D;.T A 
D ~~ T A 
D ,.. -r .•. ' ; ... , 

..... ,- ,_ 
r . . J~ v 

,. ,, 
:j ' '" BS 4 
FM.I:AZ 
~ ' >' Ft1BA BL 
::-MBAZ 
6 , X 
1"1 4 5 
F"MBAS 

FMBAP 

.3 
FMBA LZ 

0 y . ' .. 
8 . " ;. ' ..... 

.:; . ~·~ 
~ 

·=· ... "·( 
.,:) , .. . . " 
l ' t\ ... .. , 

.... ' ...... 
3 
~ 4 X 
2 . :-< 
n :::: AX X 

Fi'l £~XX 
Ff1P T, X 

l 
1 . . 
• 
' r- •1 ........ . r• .D M '-

024(1 
! ·)"1 (I 0 
1 01)0 
1 0 I) 
! I) 

1 
(_, 

1 

PRO GRt='IM PAG E 1 2 LI ST! tl G 

1S T CHAR :BLA NK 
POJ NT X AT POWER O F 1 0 TABL E 

GET DECIMAL 
STORE 
ZER O '? 

DI GIT 

NO. S ET ZERO SUPPR ESS SW I TCH 

RE I~P. I NDE R TO B 

CONVE RT DIGIT TO A ~ CI ! 
S UPP RESS LEAriNG Z~R O $ 

B U M P P 0 I ti T E R 

TEST C Otl V E R S I 0 N F" Itll S H 

I NITIAL I ZE ST RIN G ?DitHER 

R01 ATE 1ST BI T I NTO A 

DI GIT 0 ? --
~· 0 • ...A"E ·.> y 

CLEAR ZERO SUP P RES S 
RE S TOR E B 
CD NV[ RT DI GIT TO ASC II 
SUPPR£ S S L ~ ~ DIN G ZEROS 
S TO ~ E CHAR Itt STRI NG 
~U MP S TRI ~G ~ DINTEk 

EXIT AFTER 6 CHAR S 

~: 

SHi f T NE>~T 
LOOP BACK 

OCTAL Dlf..i i T I NTO 

DIGIT 1 

DI GI T 2 

D T ,... , ~ -
L '.: ! l ·-· 

DI GJ T 4 

DI GI T 5 

DI GI T 6 

S TCRE EXI T 
)( fE R PAR.:Hl E TER 

EXIT ADDR ES S 
1 P ARAMETER - J· 

PO I NT~R TO B IN AR Y NUMB ER 
FM ~ ~ S TART ADD RE S S 
EL i"-' tH< 
F'O ~·IE:;;: OF 1 0 TAP.LE 

WO RK ING STORE 
ZERO Sl-II TCH 

A 

PAG E ( 6 ... "" ·, 
._1 .;_; ... 

,., ... 
, , "T 

.-. .. 
•! -. -
.-, .:.o._ ,. ~ 
.-. ~ v
r. .4 

'·' .,. ,,. .. ; ..... ..,. 

n ~ ... 
• • 
0 4 
n ,~ 

CJ .. < •. .,. 
• -. .I! 
1.· ~ 

0 ... 

o> A 
••• ~'T 

•' " ·-· 't ,., 4 
·-
... ,. 
\.i ... , 
f'l . ; , . ... 
n A 
I • •-t-

.·. 4 ... 

0 4 
•... . .. ._. .... 
r ' " .,. ,., ~,. . . 

.) 4 
;·. ... 
~· ~ 
,-, A 
' ) ~ 

( i 4 

... ·" !) "1' 

!14 
'. . ,i 
·~ ·.,. 
,·. . ._. '"t 

t: 4 
.·. ... 
·~· ~ r, -~ . . 
04 .·. .. ·.· ....... 

.. ' . . ... 
~ .. 
•.• .. 

fJ 4 . . . .... .... 
-. . ....... 
... ..· .. . 
" -'..· ·.-
ro • 
tJ ; 

. . ·• ... -~ 

!'• •. : 

' 

r. A . · .. ' . 
I ~ •. . 
r. • 
0, i 0 1 

• . . 
ol .:\. 

ro ·• I} • t 

; , ·i .... '"-; ,., ~ 
·•• 1' 
1•• •• 
) ' "t . ·. ,.., 
~ ~ · . ·, "' 
'•' ~ ., .~ ,_, .., 
( i 4 ,. ... 
•.,• T 
t" •• 
I I . ... . . 
,•, A 
•.· . ~ 
r. A ,_. ...,. 

-~~~ .. ·· «~ ~ ~ ···· ~ · ~ ··············· ~······················ Y.~ ···· ·- ~ ~····· . ~ 

•) 4 
:-. ·" •) •y 

• 

--·---- ·- . . .- ... ____ .. .. -· ...... ___ . -. .. 
• .. . ..._ . 

~--- ..._ ... ~ 

. .. ·- .. -.. , ..... "'···· 
... •J ·-· fJ 1 • • 

~"•t:r•,..£ 
IJ ,I 0 tJ IJ 

CD8b 7 

" •J ,., b"" •• , 1..! I .,::, o;:) 

Go·, o, c. q 
• I ..... • ' 

~: • ., ~.=- ..,. r, ·.· '-· ._, / . 
OOB ? l 
f • - ~ , •. 
.J !_I :::: I :::: 
.... t• .:· ........ 
4) ••• ·- · 'i .:. .. 

00874 

00 87 5 
r .r

1
.-. - _, 

'-· \. .:, i ' t,::. 
r. •"1 C· 7 ? 
' J ' · ·- · ~ • 

•i •"J •J ...., '=' .... ' ·-· ,. ·-· 
'' [• r , "'7 ,.., - ,. .. 1) ,1 •- · · · · 

1-• • -, .- •• -. 4 
} I, •:~ •: • i 

..... ... .-. ,..., .. 
·~• 1..' C • ('• .., 

Co U"' 0 0 ,;.. .... ._. v-
r· it ~ -:· .., ·-· '• ·-· ·-· .. 

r. ,., r . n 1•• '·' l l ·;. ; , : 
,·, .. , ·=· .-. 1 1. · ._ ,_, :.r 
fr n :=: q ·:·· 
~ . .. . ...... 
,·, ,•, ""' r · • •.. 
l,.l 1_1 ·~ ';i ·J 

0 (1 :::: •:J 4 

r. ,.., r- ,.... • . 
·-· ... ·=· ~ ·' 
.-, ' I •: • C• ,-
•.. "" ._, •. · ·-· 
t 1 ·;· ·=· .-. ::~ '·'' "-' ="· 
•• 1 I• ,- , ~ ,._ 
·~ .• ·.:· .· :::) 

f ' 11 C• U •::'j .• o..w7, - . . - . • • • • • • f • • • v ;_, ;, w • 
.-. .·. . ... . .. . 
'·' •. • ::' i . l 
II ,., .::, f• 'J .• ·' ..., ... ·-. - . - -• , , r • • ' ' • 
•J '·' ;' ~-· j 

" L·to u·· • • .. • -·· !..,. 

r, ··: . .._ .. ·i - , ·-· ""' -" • .. • ,. 

' . l.' ·::. •i .-. ·. . ~· ·.. · .. 
.-. ••• t::c .-. • •• 
I) • .. • • 1.,1 ; 

-. ... ..... . . 
~ · ) ..... - ·.· . . . . 
} .· . " -. ·. .·. .-. .: .... 
•.• • .. • ":' ' ~-
.-•• -. Q • .... . 
'·' lA ,.• ... .. . 

. :• .... • /"i 
..; .. . _, 
.-. • • • • • • 0 • .;:;.· ·-· .• ::· .. .) 

,-.. ' t ; ·•, •I "? 
· -~ J ' ... .. 
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;J ·-· : .i ·=· . ·: ··: ' .. -: , ·:. . •. . . . ... 
:·· ;"jt.'.i')• .. . ,_ . 
. . .·. .-. ., . ·• ·.· ==- • .. 1 
.. . I r . • .., .• , 

·.• • .. :;c. .. _ 
. ·. -. -""\ ·~ 

• • • • -- t.:. ·-· 

.. .-.. - '\ 1 
t • I - .,.. • 

J - • .. • 

•. , :) 'l ·:o "' 
~ . - . . . 
,., ... ~'""'! , .. _ ·' 
•.t ... =" .:. 0 

'

.J .. , ,, ·::. 7 
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·~ · .. .... , . . ,) .-. .. . .-. , .... . -. 
-~ ... · ~· !''. ,. 
t . r • . :, ··, .-. 
•,: ;,• -.I ·,o 
• •• ... {", ... 1 i .... ·.· ·~· .. :,. ... 
··, ·, r o •') ,-. 
'J ... :::- . ~ .:. 

,.., n -~ ··~ -~ 
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, a , •"• -':: -, •" o 

·-· ·-· .... ::Jo·.:.> 
cl i"'- ~ .-., •=-t - ll . ...I 

.·, .-. .-. , 4 ,, 
•• Jj ~ ..,. •• 

• 



.. 
4 -~ • . . . . . . 

. . - . . • 
0 O.o o 0 0 0 - o o 0 ' 0 0 - • 0 0 0 H 00 .. - o o o 0 • ,:. ... .. 0 0 0 00 0 - .. - --·- . .. - · O o O 0 . . . .. . - .. .. . . . 

E. 2 VO RTE X LISTING Y$F"MAIN PRO GRAM PAGE 13 LISTING PAGE < 656 ) 

0 01105 
001 1 06 
0 01 10 7 
001 110 
001 111 
001 112 
0 0 1 1 1 3 
001 114 
0 0 1 1 1 5 
001 1 16 
0 0 1 1 1 7 
001 12 0 
001 121 
OC11 E2 
no1 123 
0 0 1 124 
0011 2 ~ 
00 1126 
0 01127 
0 011 30 
00 11 3 1 
0 011 3 2 
C0 11 3 3 
00 1134 
00 1 13!) 
00 11.:;!6 
00 1137 
0 (: 1 l 4 0 
001 141 
00 1142 

001143 
00 1 144 
00114~ 
00 1146 

00 1147 
00 1150 
00 1151 
001152 
0 01153 
0'01154 
U0 1~55 
00 1156 
00 1157 
0 0 1160 
0 0 1161 
001162 

0240~1 A 
03 4 0 3 1 A 
0 0601 0 A 
0 77 7 75 A. 
O:i4 CI 3 0 A 
0 1,0 0 0 A 
1460 00 A 
001016 A 
001127 R 
0 051 4 4 A 
00 51 22 A 
007 4 00 A 
044 020 A 
0010 07 A 
001112 R 
007401 A 
001(100 A 
101135 R 
00740 0 A 
00100 0 A 
101135 R 
074002 A 
00650 :5 A 
004457 R 

. . 
000002 A 

. . 
001l0!1 R 

'341 * C 0" PARE N AM E S < r I'! C N ) * 0 4 0 0 '941 
942 • * 0 4 009 42 
943 I! FUNCTI-ON: TD COMPARE HID 3-loiORD FIELD S *' Ll 4 009 4:3 
944 • • 04 009 4. 
945 • ENTRY: NO SPECIAL COHDITIOHS * 04 009 45 
9 46 • * 04 00 946 
94 7 - CALLING SEQUEN CE : JSR F'" CN,X ~ 0 4 00 947 
9 48 !II DATA . ADDRE SS OF FIELD 1 . ,., 0 4 009 4 :3 
9 4 9 ~ DATA ADDRE SS OF FIELD 2 J: 04 00949 
950 • . * :J 4 009 5 (1 
951 ~ EXIT : OYF'L SET IF - EQUAL• RESET IF NOT * 04 0095 1 
952 .. * 04 00952 

953 ~-~······ .. *···························································* 04 00953 955 FM CNl LDB F MC Nrt POINT :B AT FIELD 1 04 00955 
9 ~6 LD X F'MCNF'2 POINT X AT FIELD 2 0 4 009 5 6 
957 LDAI 07777~ 04 0095 1 

g:;e 
9 59 FMCNL 
9 60 
'361 

STA 
LDA 
SUB 
J ANZ 

FMCNC 
0 t X 
0 ' B 
fM CNX 

SET LOOP COUNT TD - 3 
COMPARE LOO P 

[QUAL ? 

04 009 5 :3 
04 009 59 
04 00960 
04 0(19 61 

9 62 
963 
964 
96~ 
96 6 

I XR 
IBR 
ROF 
l NR 
JOFN 

FM CNC 
fMCNL 

VE S 
CO IH I NUE COMPARE 

BUMP LOOP COUNT 
FI NISHED 7 

04 009 6 2 
0 4 00963 
0 4 00964 
04 009 6 5 
0 4 009 6 6 

967 
963 

SOF 
J MP* FMCNXX 

VES. SET OVFL TO FLAG EQUAL 04 00 967 
0 4 0 0.9 6 8 

'69 F'MCNX ROF 
970 JMP!f. fMCNXX 

F'M CNXX 
fMPTd( 

RESET OVfL TO FLAG NOT EQUAL 0 4 00969. 
0 4 00970 

971 F'PICN S T X 
972 JSR 

STORE EXIT 
XF"ER PARAMETERS 

0 4 009 71 
1)4 00972 

973 F"MCI'IXX BSS 1 EXIT ADDRESS 04 
97'4 DATA 2 2 PARAMETERS 0 4 
97~ F"MCNF"l BSS 1 · ADDRESS Or FIELD 1 0 4 
976 F'MCNF"2 BtS 1 ~DDRESS Of F'l.ELD 2 04 
977 DATA F'MCHl 0~ 
978 F"MCNC BSS 1 ~OOP CO UNTER 04 
979 EJEC 0 4 

980 ·················································~····················· 0 4 981 • • 0 4 
982 • P R D C ~ S S C R E A T E < F M C R > * 0 4 
983 • • 0 4 
984 • FUNCTJON: TO EH 'fER A I'IEU F"ILE NAME 11'1 T~F DIRE CTORY WITH A * l4 
9SS • SPECIFIED RMD (120-WDRD)RE CORD COUNT S IZE. * C ~ 
986 • • .: 0 4 
9 8 7 • ·., • (! 4 
988 • ENTRYt NO SPECIAL CONDITtDNS * 0 4 
989 • * 0 4 
990 • CALLIIiG SEQUENCE: JSR F"MCR.:>< * C' 4 
991 • , DATA ADDRESS or COMMAND BLOCK * e4 
992 • ·· · -DATA ADDRESS or DI~ECTORY FCE CF"MCR LOADS IT> * 04 
9 9 3 • ' · . D AT A 0 * 0 4 
994 • * 04 
99~ • COMMAND BLOCK: ~ORD O: LOGICAL UNIT NUMBERCLUN > ~ 1)4 
996 • ~ORD 1: KEV • 0 4 
997 • WORDS 2-4: FILE NAME • 04 
9 9 8 • WORD ~: SECTOR · CO UNT * 0 4 
999 • WORD 6: ADDRESS Or fiLE NAME FCH CF'MCR LO ADS TH IS ) • 01 

1000 • 0 IF' F I LE NAM E F'CB NOT TO BE LO RD ED * 04 
1001 ~ ~ 04 
1002 • EXIT : A=O IF NO ERRORS ~ 04 
1003 !I! :w. 04 
10 0 4 Yo ERRORS: A=2 IF NAME ALREADY Itl t:liRECT DRY '* D4 
10 0 ~ * A=4 If INSUFFI CIENT S P AC E FO~ ENTRY ~ 0 4 
10 0 6 • A=!l IF' I/0 ERRO R *- ') 4 
1007 • A=6 IF' DIREC TJRY STR UCT URE ERROR ~ C4 
10 0 8 • * C4 
1009 •••••••••••••••••••••••••••••••~~••••••--~•~•••••••••••••~ ~ •••~••••••~- ~! G~ 

00 97 3 
00 974 
0 0975 
00 976 
00977 
00978 
0097 9 
00 9 80 
0 0 98 1 
00982 
0(1 91:: :3 
0098 4 
00985 
00986 
00987 
00 98 8 
00 989 
0099(1 
0099 1 
00992 
0099 .3 
00994 
Oo qg c-

• • ..J 

0099S 
00991 
00998 
0 ~~ 99'9 
0 10()0 
0 1 0 0 1 
0 1 0 0 2 
0 1 0 0 3 
') '1~,-•• L i.,•.•'-t 

005001 
054323 
01041?.~ 
0!14313 

A 1011 F'MCR1 TZA 0~ 

0 10 0 5 
01006 
01007 
0 10 0 8 
0 10 0 9 
0 1 0 1 1 
0 1 0 1 2 
0 1 01 .::: 
010 1 4 
0 1 0 1 5 
0 1 0 1 6 
0 1 0 1? 
(11018 

A 10 U~ STA FMCREF' CLEAR ER ROR ;:"L AG fJ '1· 
A 1013 LDA TWO .:' 4 
A 1 0 1 4 ·' · S T A F' M C R R A I N I T r A L I Z E N E X T AVA I L S E C T 0 R T 0 2 0 .; 

00650!1 A 
G-ft243 3 R 
101456 R 
101457 R 
0 74320 ~l 
001010 A 
001161 R 
0~4311 A 
001000 A 
0014 3 7 R 
014274 .A 
12e4e2 A 

... 

-
.. 

101~ ···············~······· 0 4 1 0 1 6 II ·G E T f' I L E ft A RAM E T E R S • 0 4 

10i7 ······················· ~ 04 1018 JSR F' MF'A,X MA KE FILE ACCESS / LO AD DIRE CT ORY F"CB 0 4 

10 19 
10 2 0 
10 21 
1022 

1923 
1024 

1025 
1oe6 

• 

MZ£ 
MZE 
S T~ 
JAZ 

lt'tR 
J MP 

LDA 
ADD 

• 

F'M CREF' 
FMCRX2 

F'MCRCB · .. nn:r 

SA VE ADDRE S S OF" POINTER BLOCK 
ERROR ? 

YE S o S ET f LAG AND EXIT 

• 

E. 1 

. (I 4 
04 
04 
04 

0 1 0 1 9 
01.020 
0 1 02 1. 
0 1 022 

0 4 0 1023 
)1: ~ * »: * it: * "" 
0 4 01025 
04 0 1 026 

. . . 
,. 

. . 



. ; 

' 
£. 2 VOR TEX L I STING 

00 1163 
001 1 6 4 
"'""1E. "' .; !J ... • ...J 

00 1166 
0011 67 
·~0 1170 
... ,.. .. 1~' 
·~- l' ... ,.· .1 
, , n., l ..,.? 
. . . .... .& (~ 

,....n .. .. -, 
;_. •J .l £. ( ""' 

001174 
00117 5 
f! 01 17 6 
00 1 1 77 
001200 
00120 1 
CU12 0 2 
On , .., o ., 

..., ... L.. ..J 

OC120 4 
0 0 120~ 
0 ::' 1206 
(1:) 120 7 
0 0~2 10 
00!2 11 

0') 1212 
001213 
0012 14 
0012 1~ 
00 1 21 6 
C 0 1 21 ? 
001221) 
001221 
001222 
001 2 23 
00 122 4 
00 1 2 25 
00 1 22 6 
'(11~~ .. li c.c.· 
00 1 2 30 
00 1 23 1 
"0 .. """~'"'"'~ lJ 1 c. .;, • .:... 
00 1 233 
00123 4 

001235 
001236 
'"'0 .. -.""'.., 
•.; .& c. ..;, ( 
0 !'.1 1240 
0 0 124 1 
001242 
01)1 2 43 
001244 
00124 !5 
'J012 4 E. 
001247 
0012~0 
00 12 ~1 
OC: 1 2 52 
00 1 2 :i3 
0 0 1 25 4 
no 1 2 :ss 
00 1 256 
00 1 2::7 

00 1 2 6 0 
00 1 261 
"0 · .... ~-u .l C.IJC. 

C012E.3 
00 1 26 4 

00 1 2 65 
nn·-:oc.. .. .... etb 

0 01 ? 67 
""''2 .. "' 1.1 IJ ,l (' IJ 

001 2 71 
001272 
('1) 1 273 
00 ! 27 4 
00 1 275 
00 1 276 
00127 7 
On ,..,"O _, J,. .._. l' 

O:S4307 
024 2 7 1 
Q1600 5 
0::1 43 06 
0 160 0 €. 
O:i 4300 
001 010 
00 1 21~ 
00 5014 
121)467 
0. 5 4 27 4 
0 0 5101 
o:;5oo3 
0 2 4~5 5 
015Ci0 2 
1:5 0 462 
1 1.60 0 ! 
0 3 ~002 
010•1 6 4 
0 065 0:5 

101 47 2 

006~0~ 
00474:5 
1014:5 E. 
1 0 14:i7 
00146 7 
00101 6 
0 01 44 6 
0 06 ::SO:i 
005 0 3 2 
1 01 4 73 
1 01 4:1 6 
1 01 45 7 
1 01 474 
001467 
001462 
00 101 6 
00 144€. 
0 0 1 0 0 1 
001442 

00650~ 
00 4 7 4 5 
101 4:5.6 
1014:57 
00 146 7 
00 1 0 1 6 
0 0~4 4 6 
0 06505 
0 05 03 2 
0 0 1464 
101456 
101457 
1 01474 
00 1 46 7 
001

~,~ 

"'tO~ 

00101 6 
001446 
001 00::" 
001 35 0 

A 
A 
A 
R 
A 
A 
r1 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
R 
F: 

A 
R 
R 
R 
R 
A 
R 
A 
R 
R 
R 
R 
R 
R 
R 
~~ 

~: 
A 
R 

A 
R 
R 
R 
R 
A 
R 
A 
R 
R 
R 
R 
R 
R 
R 
A 
R 
A 
R 

01:5 00 ::; A 
14~ 004 A 
144 2 42 H 
00 10 04 A 
00 1 2<l4 R 

02 4 2 03 A 
0542G7 A 
O l::i OG:i A 
0 541.7'2 A 
Ol:i OIJ4 A 
001020 A 
00 1 2 75 r; 
8 5 6005 A 
12 41 7 7 A 
o5soo5 r; 
(i 5 5iJG3 .:-~ 
00 10 20 A 

001301 001304 R 

1 0 27 
1 0 2 8 
\ 02'3 
1 0 30 
1031 
1032 .. ,... -.. ~. 
J. 1.) .;.. ,j 

1 0 3 4 
1 o"\ ""' c:-

V..::O..J 
• 0 ... ,. 
J. .;. C1 
1 u· ··:· .., . ~' .. ,......,~ 

J. v..:.o 
1 e 39 
1Q40 
1041 
1 0 4 2 
1 0 4 3 
1 0 4 4 
10 4 5 

1045 
104 7 
1 048 
1 0 4 9 
1 050 
1 05 1 
. 
1 0 52 
1 0 ::5 3 
1 0 ~4 
10!55 

10 56 

10.,7 
lO=:iS 
10 59 
1060 
1061 
10 6 2 
1 0 

. . ., 
(-) •..J 

10 F:. 4 

1065 
1 0 66 
10 67 
1068 

1069 
10 70 
1 071 
1 0 72 

1073 

10 7 4 
10 75 
1076 
• 0 ~~ 
l ( ' 

1078 ·o .. ,.. l I ;> 

10 80 

1081 

1082 
1083 
• 0 ,.. ..... J. ,, 

108 5 
1 0 86 
• 0 ~~ 
.1 ·~ ... 

• 0 ,. "" J. ..:· •::0 

•f"-t"\ 
J. I.J C• '7 

10 9 0 
1 0 '3 1 
1 092 
1 093 
1 03 4 
· o"' C' 1 .., ...J 

10 96 

1 0?0 
;09'3 
1 1 0 0 
1 1 0 ), 
1 41"1 ..... 

l •.· .:;. 

OJ13 0 c 0 5600 4 A 11 03 
l'o·~n .... ·' .t .:.0 - .;. 0~ 6 (106 A • • n .:1 1 l . . 

Y $ r-f·l A I 1-1 ' PRO GRAM PAGE 14 LI S TII'IG PAGE < 

... . . . 

S TA 
LDB 
LDA 
STA 
:..DA 
S TA 
JA Z 

FM C RN A 
.f' NCRCB 
~, B 
FMCRR C 
€. ' E 
FMCRF B 
FMCR2 

.,...E"E N ...> 'I . I 

F 11 CRF B+1 
I t'IC R 1 

GET AD DRE SS CF FI LE NAME 

GET RE CORD COUNT RE QUES T 
S AVE 
GE T FIL E FCB PO I NTEP 
SA VE IT IN FMCRrB 
I S THC RE C l·l E "";' 

' t E S 

'"A I ' [ ·-'> I OF FCB N A11E F"'E L D 

STA 
LDB 
:..DA 
ANA 
OR A 
~· T "' 

3 , x 
r MCR CB 

SE T CU RR ENT RE CORD NO TO 1 

.., . ~ 
LDA 
JSR 

·~ \, -. ' ., .. 
:...HW 
: ' E 
~ " c ' .,, 
THRE E 
F f1 f'1 'v' • X 

:17E FMCR NA 
t1Z E FMCRF B+l 

GET KEY WORD FROM FC l 
CL EAR KEY F IE LD 
OR I ~l KEY 
RE S H 'I RE IN FCB 

MO VE FILE NAME TC FCB 

~-·····~~~-~---~~-~ ·····~····~· * ~ ~- ~·· • TEST FOR NAME ALR EADY I N DIR E C~ O RY * ................................ ~ - ~~ ··· 
F MCR2 JSR F~RW , X RE WI ND DI RECT8RY 

~1 Z E 
GZ E 
P ~...;, c;. 

J AN Z 

• ... R 
..J ~ " 

M .... (.. ·-
MZE 
MZE 
~ll E 
PZE 
PZE 
JA~IZ 

FM :S D• X 

FMC RtlA 
..-~r .... ,... B !' 1 1 .... 1"'..1_. 

c- r·. :::; R F C 
FMCR PE 
F 1•1 :: ~<: B P 
FMCRA A 
' 1''".~ R E 

C H f: C K F 0 R E R R C· R 

SE ~ RCH DIRE CTORY FOR NAME 

CHECK FO R EP. P.OR 

,I 0 F n1c1H:2 ERROR 2/NA ME ALREADY IN DI RECTO RY/ 

·········~·····~*········· • SEARCH ~ ~R !L A~!~ ENTRY • 
-·~···*•••*•··· ~ .. ~ .. ... ~ .... 

J ~R ~ :-~Rw ,x 

"' "' t" 
I I {. -

i•1 Z E 
P ZE 
JAtl 2 

FMCRL 1 J SR 

PZE 
11 Z E 
MZE 
MZE 
PZ E ....... ..
r L c. 
• 1 A tl Z 

JOFN 

n~ C R C B 
r:"r~ C RF C 
F't·i c F.' p p 
F :1 ::P E 

F M- "' X .. , .~ u ' 

n~r:R AS 
; · i1 C PCB 

- .... , .. ~-.. ~ 
.. I I 1..,. r-._ r" D 

1 ;·1 C REP 
- •. ~ . .... A"· r . • ~ ... ~ H 

- ··~ ,-. r"l r-.. , •• ,.. r;. c.. 

~ ..... ,. ,.., .... 't! 
I ' .... f" .. I': .•.• 

R E II I ~~ D D I R [ C: T 0 R Y 

CHE Cf< F OR 

S EAR CH FOR 

CH '::CK rOR 

r r-. n r, R c.. -.. ~. 1...1 

P. LA t·l K 

EX! T IF NO f;:_ ;·: NK 

SLOT 

$LOT BIG 

GET RECO RD COU NT OF BLMIK 
C 0 11 P 1='1 R E :: T T H "'E"''l'..- "'T r ·-~ •C"- ~ 

ErWU GH 

EtHR Y 

corn I r·WE s :~:.:: :~ I F E L :·· ! l K FIL E r :Jo 

~·-·····~~-·,.·-~~ ~ -- ~~ -· ~· ···· • ASSIGN ENTRY TG BLA NK S LOT • 
••~~••••• •~ •~••~·" • w~ ~· • ~ ••••~ 

L D B ;- i'i C R F B 
ST A r ;·, ,· ;;: RC + l 
L D HA C' ' ' . . ' . '\ 
ST " ~ •.•. - .... ,.." . • P'1 " I • •• r-' M r"" . ,. '-

LD A 4, :< 
JBZ 

STA 
ADD 
ST A 
SiA 
l r , ...., 

._, !:' ::·. 

s ,B 
F t1C Rf;' C 
<= " ... • ' ,"\ 

I \f .... • ~ ( ) 

4 , B 

S A '·.1 E 

... A .. ,... .. " r ~ . - E "','D ·~"· "'"'[ " "+ ' I . H J.• !.• r:.. . ·~ -~ .&. 

IS THERE A FrLE .. , -.... ,_ 
11 -1 ,., r. 

. 
'r' ES . LOAD STAR T AD DRE~S .. 
STORE EN D ADDPESS+l I !J ENTRY 
STORE AS C ~JPR~NT E~F 
I S H : ER E A r I ;_ E li Ar·l E 

YE ::: . ST ORE ~ND ADDRESS + ! 

~-----· ------ -... ---· ··--- - . .. , ,_,., _______________ ---·-· '-- ---·- ~- . ···-·· ,._, ........ .. -· ~- ........ .-. - ... -- --- ... ... ... 

6 "' 7 '• ;:-. • J 

0 4 
0 4 
r 1 A 
'.J "+ 
r~ ,• 
~-· ."+ 
04 

r , .~ 
t_l "1" 

(I ·~ 
(', .·1 ... ..,.. ,., ... 
\,1 • 

.-, .. ·: .. -~ 

.... , ... 

..,; :~ 

I) •1 
<,.> loy 

,, 4 ., 
,"';; ... ·- ... 

• -t -~ 
" A • • "'+ 
~ . 
J -=t 

• • 
• T 

•• .4 
. .; -t 

:J 4 
·' . 

! "T 

U 4 
.-, .:.t 

,., .• 
~· .,. 

r • . ~ ._: -~ 

. ·, '' 
•• • "1' 

•"• ... 
• .;. ·.y 

. - ·' • ,l !' 

,· , .; 
l , ' • .,. 

. ,. ·-· .... 

(I -~ 

••• .c ·.• ... 
·; .-j 

. . . . .. _ . .... , 

.... .· 
'> T . . -~ 

! ,.I -

(• A. 

.-. ~ 

' -

• , . . . . . 
' -,, . 
. , . 

'J' .·~ . ,. 
r~ .·~ .... .R,. 
' .. 
'• ' 1' 
• • ._; .. · 
,·, -:..; ... 
~ . ._ ..,. 
) ..; 

r . • '·' ~ 
·. ' .· -
t. . . · .. · ~ 
n .-: .... ... .• , -' ... 
•"• -~ '·' .,_ 

.. . . ·.• ... 

,""t • i 
- · . 1 

;J . . . 
t •• . -. 

{• ... . . . , 

1) 102 7 
0102 :::: 
,-1 t f• ·:o •:J 
~- l. • .. t .._ .~ 

,.... .. n .. "'~ I' 
L• J. '· ' •. ) .• 

(] 1 1:') -') 1 
J _j.,> o.J .&. 

.... .. '" .-, ... , 
~-· l 1,1 ,_) ·=· 

1·.1 ' I"'' .. ,. ,. i.J .;,Y 
" • r· .-. c.· u J. -· .. ; • ._) 

U. 1 ,·· ·:. ' 
. J ·- · t· 

l
-., 1 ......... , •;o 

J. 1_1 .;. i 

•
,._, ~ r. .... ..... 

J. J._l • .:. ·: :· 

.-, 1 u·· -:.· ·=·· '· ~ • .J •. · 

(i 104-0 
G lG ·"tl 
... 
('I 1 ,-.. . • ·:: ... . J '+ :.. .. 

nl ,,_,. .. 
l_i u .. :. t. 
1"011).-1--
• .. • .&. ._, ··r • 

.. i i 0 ~ ::..: 

0 1052 

,., • .., e .-. 
•.· .1. 1,.1 • ..' ·~ 
· 1 n c;: c: l.J .&. .... · J .. • 

01
..,., ,, 

' ,_ • ...J '~ 

r· • oc:-. 
••• J , • ._; ·' 

•'.I • r. c -~ J. u .J ::..• 

0 1 0 59 
. .. , • r. . . , .. 
l. . ;. ·-· v •.: .-. ~ .-, [ . 

·'-' J. 1..' t :• J 

f_l i fl{:.• £-'.J .• L.. .. , .. .., .... .. 
l,l J. .... .. ..1 • •• 

ui0 £.:.6 
Ol Ot . . 
r. ' J .. l •"' ·~ ' 
!J ... . 0 ·- · 

··· 1 o .: ·~ v ·•• ? 
"· ~ ···~,-t' .!. Uo'' 

i! 1 ,., 7 ·, .... .. . ,. 
• •• • .-. ..., ' 'I 
•; J. •; • .... 

P 1 L.I 7:' 
'J - • ·-· 

" ' '! ... "' ·",_. •. 1., ( .... 

.- .,-. 7 (J .... ... .;. .· ..... 
r· • !'· -:- .-::. 
._. ... ·-· ( ':? . ,, .. , (., , .. 
l · .i. -' ·=· ._ 

:' • '! , .. , '=-' ' 
·.. ,, ',· ..... 1 

~ . , .... -. '• 
:} .i ; .. -.. c. 
.-. 1 ,- , ·:::- '.:· 
l., ... .. ·-· '• . 

:~ '! ;'l (.:• -~ . . .. ... ...... · 
.-. • f'· .-. .... 
• .. • .i. ·-' ·:· r:~· .... .. ,-. ,..., _, ,_. .:. .4. t:• ,. 
,.., ~ ,-, ( j ·7' ._. .. ..... •' ... 

r . t , · , ,-; r. . ' ,-. . .. ... . - •' 

f! 1 "'1 -.. ... . _, . ;_ 
r. s ~ ~ ·') ,_ ... .... -..... 
. . .. ... . -. ... '·. . " - - . 

( • • (Q (. 
·- - - • ..1 
,•, • or, '"'· - ., 

J .... ~ • 

0 1 (1}:; 
' · " f• .-. •'1 ... ... .. . . 
•• • 4 : , . , •""~ 
o, o J. .~ I I ' • 

; • 1' ,--. ·=-· ... ·-· ·. 
. j 1 .. ... i;· 1 J " .. . .. 



. -. . ..... -- ---- -.-- . ·-· - -· - ... . . ~ ·~ - .. - ~ ........ -·····-·· ... ... -- - - · -~- - . . - ·· . . . . . .. - . . . ' . . . ' . . . . ,. . . . . 
". ...... . 

: ~-. .. . . . 

• 
• 

E.2 YORTEX LI STIHG 

. -. .. 
. . 

00 1 3 04 
0 0 1 3 0 5 
00 1 30~ 
o o ra.o.? 
0013 1 0 
00 1 31-1 
001312 
0 01313 
001314 
00 1 315 
00 1 316 
001317 
0 01320 
nn • -:>::> 1 ..... ..., 4--

nol-:>'.)':' 
v . '"'' L... .... 

0 01323 
0 0 1324 
"""1!""4~ ..... -._,V.&...;oc..J 

001326 
0013 2 7 
0 01330 
00 1331 
0 01332 
001333 
00 1 334 
00133 ~ 
(! 0133 6 
001337 
0013 40 
(1013 41 
00 1 3 42 
0013 4 3 
0013 44 
(•0 13 4~ 
0013 4~ 

00 1 3 47 

f'J01 3~0 
0013 ~1 
00 1 3 :52 
00 1 3 :53 
00 1 3 ~4 
00 1 3~ ~ 
00 1 3~6 
00 1 3 ~7 
0013 60 
•')0 1 36 1 
ll 0 1 362 
0 0 1 363 
00136 4 
00 1 3 6 ~ 
:.: 0 1 3 6 6 
00 1 367 
00 1 37 0 
00 1 37 1 
I) 0 1 3 7 2 
00 1 3 73 
00 1 37 4 
00 1 37~ 
0 0 1 376 
0 01377 
'J!J 140 0 
001401 
0 01 4 02 
00 140 3 
00140 4 
001 4 0:5 
001 4 06 
001 4 07 
0 0 1410 
o] 0 :'. ·~ 1 1 
00 1 412 
,J0 1 41 3 
~: 01414 
00 1 41 ~ 
0 0 1 4 1 6 
UG 14 1 7 
001420 
001 4 2 1 
11'~ ~ .-.----
1,.1 1,} j. •t c..:. 
00 1 4 ::!3 
o·o1424 
00 1 42 :5 
00 1 426 
00 1427 
01}1430 
001 43 1 

0 10464 A 110:5 
006505 A 110 6 
003 7 3~ , R 
10 1473 R 11 0 7 
101 4 67 R 11 08 
0 141 6·1 R 11 09 
001011) r.l 1 1 1 0 
001 4 24 R 
OG6 :S O~ A 1 111 
OO:i611 R 
1 0 1 4 !5 E. .R 1 1 1 2 
10 14~7 R 1113 
0010 1 6 A 1114 
00 1 446 R 

11 1 :5 
111 6 
11 1 7 

0 0 6~ 0 :5 A 111 3 
00 27 32 R 
1 01456 R 111 9 
1 0 14:5 7 R 11 20 
1 0 1 .:0,7 4 R 11 2 1 
0 0 1462 R 112 2 
074 136 A 11 23 
0010 1 6 A 11 2 4 
00\ 44 6 R 
00 5 0 01 A 112:5 
0 5500 3 A 112 6 
0 1 412 :5 A 11 2 7 
0 :5~ 00 ~ A 11 28 
1 441 3 6 A 112 9 
0 :55 0 04 A 11 30 
0 10464 A 11 3 1 
00650~ A 1132 
00 3735 R 
00 14 6 4 R 1133 
10146 7 R 1134 
001 0 0 0 A 11 3 :5 
001424 R 

1136 
113 ? 

.. 11 3 8 
00650:5 A 1139 
002 7 32 R 
10J4:5 6 R 1140 
1 0 14:5 7 R 041 
101474 R 1142 
0014 62 R 114 3 
074110 A 1144 
00101 6 A 1145 
001446 R 
03411 ?. A 1146 
02 :5 00 2 A 1147 
0 1 6003 A 114 8 
1460 0 0 A 114 9 
146002 A 11 50 
0 5411 0 A 1151 
03 :5 00 1 A 11 52 
0 1~ 00 1 A 11~ 3 
150463 A 1154 
0 04560 A 115~ 
1641 03 A 1156 
00 ~1 2 1 A 11 ~7 
14 4 06 4 A 11:58 
14 4 076 A 1 1 :59 
00 1 004 A 11 6 0 
001445 R 
0 240 67 A 11 6 1 
0 3 4 064 A' 11 62 
0 14 0 :5 6 A 11 63 
05:5 00 4 A 1164 
0 0 10 2 0 A 1~65 
0 0 141 0 R 
0 56 0 0~ A 116 6 
1 2 4 06 4 A 11 67 
0:> 5 0 0 3 A 11 68 
0 ::1:500:5 A 11 69 
00102Q A 1170 
001417 R 
0:5 6 00 4 A 1171 
O:i 6 00E, A 11 7 2 
0 1 04 64 A 11 7 3 
0065 0 5 A 1174 
00 37 :? 5 R 
1014 7::: 1': 11 7 5 
1 0 14 67 R 11 7 6 
00 p5 0 5 A 1177 
G00f>11 R 
1 0 ·1 ~ :56 R 1 1 7 8 
1 014~ 7 R 1179 
00 10 16 A 1 18 0 
001 4 46 R 

~. 1181 

-- . 

LDA 
J SR .. 

MZE 
MZE 

. LDA 
JAZ 

J~R 

MZE 
MZE 
jANZ 

Yfff'IAIH 

THREE 
F"JIIMY,)( 

F'i'I Citl'tA 
F" MCRBP 
F"MCRRC+1 
F" MC RIJ 

F" MUR1X 

F"M CRCB 
FMCRF'C 
F'MCRE 

. •• 

PROGRAM PAGE 15 LI ST II'tG PAGE < 

EXIT IF NO REMAINI NG RMD SPACE 

URI TE OUT SE CTOR TO RMD 

EXIT IF ERROR 

··~············~··~···········~~········ • CREATE NEU BLANK ENTRY FOR REMAiNDER * 
·································~······ JSR F"MGD•K GET A DIRE C TORY SLOT 

MZE 
MZE 
M Z E , .. • 
PZE 
S TX 
J A r·1 z 

TZA 
STA 
LDA 
S TA 
SUB 
S TA 
LDA 
JSR 

PZE 
MZE 
J MP 

F" MC RCB 
F" MC RF"C ·· 
fM CRPB 
F"MCRAA · 
F"M CRBP 
fMC RE 

' 

3• X 
FMCRAA+l 
~. x 
F"M CRRC+l 
4 I X 
THR££ 
rMMv,x 

ft1 CRAS 
fM CRBP 
F"MCRI-I 

EXIT IF ER ROR 

SET CUR~ENT POSlTION=O 

STORE END ADDR+1 

STORE START ADDRESS 

MOVE •••••••• TO NAME fiELD 

URITE SE CTOR TO RMD 

..................................................... 
• NO ILANK ENTRY LARGE EHDUGH - ALLOCATE NEW SP AC E • •••••••••••••••••••••••••••••••••••••••••••••••••••• 
F'rtGRnJ JIR . . FMGD,~ GE T DIRECT ORY SLO T 

• • t.c ~ • • .. 
•• 

·. ·.,· • , · . ... M Z E 

, 

MZE 
MZE 
PZE 
" T" ~ .... 
JANZ 

LD X 
L~B 
LDA 
SUB 
SU:B 
STA 
LD X 
LD A 
AN A 
LLSR 
rtUL 
IN CR 
SU B 
SU B 
J AN 

.LDB 
LDX 
L.OA 
STA 
J BZ 

S TA 
ADU 
ST A 
S T A 
, JEZ 

STA 
S TA 
LDA 
JSR 

MZE 
MZE 

F"I"'CRW JS R 

MZE 
MZE 
J AN2 

' 
· F'MC~tl· 

F'f". C R F" C 
f"M CRPB 
F" MC RAA 
F"M CRBP 
F' M C~£ 

F" MC: RPB 
z, x 
3•B 
o,B 
2,B 
FM CRT 
1 ' X 
1 , X 
RHW 
1 6 
Ft1C RT 
02 1 
t f'lC RAA 
F" MCR RC 
f i'!C R£4 

FMCRF'B 
fM C~ BP 
F"I1C RAA 
4• X ,.. ~ 
-~ + ,_, 

:5 , B 
fMC RRC 

"-+4 

4•B 
6 •B 
THREE 
FMMV1X 

F"M CRNA 
FM CIUP 
n: :~R,. X 

' MCRCB 
Ff1 CRF'C 
Fr'tC R E 

•••••••••••••••••••••••••••• 

. --
• 

CHECK F'CR ERROR 

POIN T B AT PST ENT RY 

GET PARTITION TR ACK CO UNT 
GET GOOD TRAC K COUNT 
iAVE 
PO INT X AT PST 
GE T RECORDS /TR ACK 

• 

GET GOOD RE CO RD COUNT 

SUBT RACT OFt CU RRE NT ALLOCA TION 
CO MPA RE WITH RE QUEST 
ERRO R 4 / RM D SPA CE EXHAU STED / 

POIN T E AT F'ILE HA ME FCB 
PO I NT X AT SLO T 
GET S TA RT ADDP. ESS OF' RM D ALLOCATI ON 
ST ORE IN F ILE NAME ENT RY 

STOR E IN fl~E NAME FC E 
GE T EN D ADDRESS+ ! Of ALLO C 
STO RE AS C ~R RENT EOF 
ST ORE I N ENTRY 

STORE IN F'I LE NA ME FC E 

MO VE NAME 1 0 BUfFER 

~RITE SECTO R TO RMD 

CHE CK FOR ERROR 

659 ) 

0 4 0 1105 
0 4 0 1 106 

04 0 1107 
04 0 1 108 
04 01109 
04 011 1 0 

0 4 0111 1 

04 01112 
04 0 1 1 1 3 
04 0 11 14 

04 0 1115 
04 011.16 
04 01 11 7 
0 4 0 111 8 

04 01119 
04 0112(1 
04 0112 1 
04 0 1 122 
04 0 1 123 
04 01124 

04 01125 
04 01126 
04 0 11 2? 
04 0 1 128 
04 011 2 9 
0 4 0 1130 
0 4 01 1 3 1 
04 0 11 32 

04 0 1 133 
04 0 11 3 4 
04 01135 

04 0 1136 
0 4 0 11 3? 
04 0 1138 
04 0 1139 

0 4 0 1 1 4 0 
04 011 4 1 
04 01142 
04 0 114 :3 
04 01 1 44 
04 01 1 45 

04 O i 14 6 
04 0 1147 
04 0 1 1 4 8 
0"· 0 114 9 
04 n t 1 s o 
0 4 0 1 151 
04 01152 
04 0 115 3 
(o4 0 115 4 
'' ' 0 1'.,..,. v ..... . J. ...., ~· 

04 01. 1 5 5 
0 4 01157 
C4 01158 
0 4 0 1159 
04 0 11 6•) 

04 01161 
(14 011 62 
~ - 0 "' ........... \,! .,. 1 10 ..:.• 

0 4 01!64 
0 4 01165 

04 01166 
04 0 1 167 
0 4 011 6 8 
0 4 01169 
04 011 7(1 

()4 011 71 
(. ' ... 
0 4 
o·4 

04 
04 
04 

04 
04 
04 

0 11 7 3 
0 1174 

()1 1 75 
0 1 1 7 6 
01 177 

0 ! 1 7 s 
Ci 1 1?9 
0 1 1 8 0 

04 0 1181 

• 
• 



• 

• 

E. 2 VO RTEX LIST I HG YSF MAIH PR OGRAM PAGE 1 6 L I ~ T I N G P A •3 E <" 65~ ) 

f.1 0l ·:t32 
0 01433 
00 !434 
oc .. 
:JC 
('') 

00 

00 
( : (: 

') (l 

!43 :i 
.. .11 - t; . .... , .;.. J 

~ -·- -,. ... ""' ..; . ... 
1 44 0 
't .--:: .. •1 ... -r .... 

14 4 2 
1 4~ 3 
1 4..1. ~. 
l, • ' • . . ~ ....... -V;J. -,....,. ._; 

OU :44 0 
:"'\ n 1 ....r .. 1 -r 
.. • v .&. ""T -t I 

0 3 4041 
0 3 =*0'0 0 , 
Cl '"' n "" ~ .._H.: iJ C. 

1 "" 04" ~ _ 1 •.J ..J .__, 

0 
0 

"" " ( • n '=" ..J- •v.._ 

14 0 30 
GO lOOJ 
1 0 1454 

0 10 4 2~ 
00 1(10(1 
00144 6 

A 
A 

.•. 
H 

R 

A 
A 
R 

-~.-. ... .................. 
V .L V ._. C..;, H 

C 5 4021 A 
() n • nrn r, .... .. .... .., .... ,., 
001432 R 

11 0 1451 0 7 4 002 A 
....... ,1.·1S:::: ? ,·.n.::.sne: C! 
....... ..... ..J._ .., .... - ..,_ •• 

'""" t .. c- ~ nn ,.4 .,. .., ~ 
\J'..I-4_:..,:. v\..1 '-r ..J ~ ;r 

'JO 
00 

~J 0 

' ..... ,.. .\ ..,. .... '=· 

1.·'! .: 1 ... , ....... 
1'.10 1462 
".·0 ' ·" '4 .""tO 

(· 0 1 465 
r,r, .. ..._, (:... 
'·' ~,.. J. "+ c. -
GO 
~'0 147 1) 
~~~~ :.;7: 

C 0 14 73 
~ 1)1 4 7 4 

CC l47:i 
o ; ... .. -... " ;o • • I 

0 0 1500 
00 1 ~01 
00 1 ~02 

00 1 ~ 03 

00 1504 
~i 01 5 05 
r· n 
·' " 
00 

.. - f"'' , .. ..... ..., 0 

1 50 7 
0 01 :+1. 0 
. r"~ C' 11 

.e.,. J. . .J .1 

000 003 

0011 4 3 

..... 5 .... . .... 

.1 ,-:_ -=-. ._1 c. 

R 

A 
125252 A 
.. .-, C' ..-. C' ... , ,Jf•, 

1 (... · .~ C. ""'' C. H 

• 

00~0(11 
0~ 4 363 

U
,., . ... 4- ~ 

J. U C C. 

0 ~ 4 ,, ~..,. 
.. .~ ..::> .... .. 

0065 0:"' 
n n <> 4'"'-· ...... (;.. .,:) ..:· 
11} 2 057 
1 02('60 
074 3 ~ 6 
~~·r~·~ 
1..'\.JJ. .J. '.~ 

A 
A 

A 
R 
R 
R 

00 1 512 001 511:. r:: 
.... t'\ <I C"<I ..... 
,_1 ... J. ·-' .L ....:-

''()l .. .. ... I) .J..l""f 

(10 15 1 ~ 
........ .. -=' .. 6 ..; v .l ._. .l • 

'l"'Of"'t 1r .. ~ 
I , I ' •·' J. ,_1 ,!. t' 

0 0 1 520 

,.._ A _</O f'"l: A. 

\,.• ..:· .. ~ ... -· ..... 
n .. c- ...... r'l ..., 

' ·' .! ·-· ·- · .!. • .. • t .. 
" ~4 ..,- "" .•, ._, ._, .J I ·-• t'1 

••lA 'I C' -.4 .... •lll:l't"< " " A 
H ' · ' ·-· J. ._. c. .L \.' ... ..... ·~· .l .. 

r. ,..,_ ~ s=" ~ ...... t"'l t::' .1 "" ~ .~ 
_, 1_1 .! ·-' c. c. ,_. ._, ., .;. f -

1 182 
1 18 3 
1 18 4 
1 1 35 
1136 
1 • ~ ... J. .:;. ( 

11 -:>0 
·· ·' v 

118':3 
11 90 

l 1 '3 1 
1192 
1 193 
11'34 
1 1 ·:;t 5 

l 
, ~, 
"' ;:; C• 

.. 1 q '":" 

.L .. .... .. 
, 1 0 0 .. -" .... 
1 1 9 9 
•-:-no . '- .... 
• -~ {! 1 J. ._ .... ... 

1 "" ... ..... c. ll c. 
1 ·=- ... -":'• . -..., -

1203 

''.:' 1 0 
J, ·- i 

l 2 1 1 
12 1 2 
<I ....... -
J.C J...:. 

1214 
1215 
121 6 
i ....... .. -
J. .:. J. I ' 

l ., • .,. 

• CLEAR LOCKOUT BIT t" DST • 

-~~·~········ ···· ~ ·········· F MC ~ X LD X r M~ RPB 
I D" - .... 

··~·"'··lf.lf. :. 
!"- E RRCRS "-
ll !l!ll!•lf.lllf.!l!lf.lf. 

rMCRE2 LDA 

F MC~£: 4 
F i'1CRE 

._l M F' 

LDA 
~ T ~ 
~11-1 

I t.1 0 
"""' I ' o 

·-:.:J! lf. ll!ll~lf. 

14! E tiT R Y • 
••-•w• '!i-.<..-;., )F. ,,.., ,,.., ' ' ..... .-. • • • T, 

FNCR :';T)'. 

F'MCR CB 
~i'iC Rt C 

F'MCRAA 
r~1 CRAS 

F' NCRBP 
n:CREF' 
F' 1':C RF' B 
F' MCRNA 
F'~1C R PB 
F MCRR C 
F" l'i CRT 

JS R 

1"'1 ~ -.:"'> 

I:• ... :. ~ 

r. :::t TA 
" , • • <"' r- .,:,.,) 
~ ~.

~ ,,. ~ 

DHT A 

D ;, T A 

P. <"' •:""> 
;,;,; .;;. ~ ... ,... ~ 
.C• ..,} _\ ............ 
J • - ~ 
T'l ~"':"' n .... ... 
B S .,. .,; 

~~ <"' 
, • ....> ) 

~ ~~ 
0...:, ... 
~ 1 l_- r" 
~ . oJ r- """ 

.... ., c. ~ ,:::. . 
Ft1CR Er 
Fr". C F; X :>< 

T !-.!0 
FMC RE 

~ - ··"' r u lj "-
.- •· ~RE~ rl ; t_. -... r 
c- '"- R v r ' i ..... { \ 

FMC.RXX 
C"'M r-' T J V f It I f o'\ 

l ,, 
j 

• • 
2 
f:o1C R 1 
·:> ... .... ,.. ... . 
• . . 
• 
' · c 
1 
1 
2 
1 

POif'I T X AT DST 

CLEAR LO CKO UT BIT 

LOAD A WIT H ERROR 
E>: IT 

LOAD 

"A " ,.. •..JI y c. 

ERROR F L AG 

EXI T 
XF'J::R P .-.. P. 6 M E T c r· <' n , r-, ,, .._ r; . ... ). 

EXJ'! A:ODRE ~S 
3 PnRAMETER S 
A D CR~ S! OF COMM AND 
FCB AD DRE S ~ 
FM CR S TART ADD RES S 
·'"'' ' '"' '~"" TE H L.. '- t..l 1...- rt 

BU FFER PO INTER 
ER P :::J F.: rLAG 

FLAG 

EL UCK 

POIN~· E R S TO F!LE NA~E FCB 
ADC RE S S OF FIL.E NA ME 
ADDRE SS D ~ POINTER BLOC K 
R rr·· ~"'D ~"OU "' .. " .... _. 'J r-.. ._. i -. i ..;, .. 

TC'P S TORE 

E . 1 

-•'-' • . -. • g 
.i. 1o.':. .i. .. •~• • ~ ••• ~•~•••• ~-~~~ •••• ~••••~•• ~•~ •~•• ~w 

• - ··----- ~- ·----~-~--- --- -· ···-... ~. ;111' ;or-, ;r ,v; T , ... '(' 7. .. ""' , of", ~ .~ '"' ' -.r. •""'- ~ N. ;.-.> ,'1', ~ ~ ""' ,.., ,V ""' -;9', Ni 

F·R OCE SS T! [ 
u - • ... E E ( r1 D E ) 

1223 • 
1224 .. 

f'UtiCT I O :·~ : TO T',,.. , ,... TE " 
JJ r:. ·- t_, ... F'I L E NA t1E ,.- ~· M !','( 

r "'· LJ n DIRE CTO RY 

1 ~~ ~ • 
C. C- ..J 

1 2 26 ,.. 
1 ':1 '::)-:1 -... .. _ ._., ....... 

"' ·~~~ -... '- ~- · -· ;y; 
.. _...,."' lit 
J. L..L.~ ... 

1230 ~ 

1 ~ ·":;' 1 ..._ ..... ,. 

E NTRY: 

CA LL I :l G 

12 32 w. C DM M ~ N:: 

1 ':>~ ':' ., 
'- -· .,, 

.. • , ..... .-4 
J. c. .,:. ,. 

1
~~ ... 
c. .;. -· 

1 -:> -:o ..: 
\- -· ._... . --. ...,. J.c...;o r 

1 ~ .., ·~ 
I.- ·- · . 

1 ".:' -:.c • '- .;) .... 

E l< IT • • 

~~ SPE C JAL CONDIT ION S 

SEQUEr·u::E : JS R 
::J AT~ 
DAT A 
DATA 

F 1'1 D E , :·~ 

r~DDRE ::S OF 
F ,.. ... A'"· "!JE ~"' """ 1:: : ... • JJ , ... ... ~ ·-> 
ADD RE S S" CF 

,~oM•-tA"D .... . . . . •i 
, . ,., .- ., ,. ,... , ) 
A.• '- w ~ t· . ... 1.,.. .a.• 

.-. n I I r• T "" ;::-. ' -, 
'-· \J J 1 I ._ o ,. t .. l• FOR 

BLO CK" HDRD o: L OGl C A:_ 
K E 'r' 

: ~ ',·' ! T .... 'J , .. ,., r- C• 
- ' • t1 ' II.:,C,. (', 

WORD 1: 
WORDS FILE 

A= O IF' r·IO E RRORS ... r· T ~ 'r ,.... - ...... , r- ~ T ,... - 'T'" ,... L ,.. • , ·~ 
~ 1 f ..._ t..,... \..... · 1 "' c.ro;. I ~ '-' t U L M ", j-.. 

PR E C ED i: i·i G AN D F 0 L l 0 W I rl G 
ATTAC HED A ~iD ECUI VALEN7 

>I " M ,.. 
1 o M I t. 

r· ~t.•••( p~- n ._. ... : 11 ., .~ : ~:. 1 TO 

!I! 

... 

L I .~ TI!lG ) •• 

». . ., 
' . 

0 4 0!18 2 
::;4 0 1 1B '?! 
G~ 0 1 1 8.:t 
:";,:1 l"j!l' .. , t:' .. 
.... .. ~ .J .. ~· •• ) 

0 l 1 

;- , ,. 
·=- t"_, 

0 7 ·-· . ,.._. ,, 11~-. 

U •'\. L.& ' .J'-' 

..: .~ lf * :.: :f. :.. :.: 
lJ 4 Oll ?O 

(! 4 
0 4 
(' 4 
. • A 
... '+ 
.-. .. 

y 

.... ... . ..,. 
• • A ·.· ..... 
::: ·: 

('• ... . _.. ., 
fl A . .. ... 
... . :.,.. ....,. 
.-, ·" . _, ~~ 

'· 

.-. £.1 ., 

.... .. 
_r tot· 

(: 4 
i,.i ~ 

' · ' ·J-

:; 4 
:) 4 
.-. ... 
.. '1 .-, , 
J ~ 

'. .. ., 
,• , I 

·-· ~ 
•' A 
·- ''i' 

.·. -
('. . .. . ·' .. 
Co ·-· .. 
t· ,, 
' • T .-. ·-· ... 
·~ . . , 'T 

;: -~ 
' T 
•• A 

•• , 
·. 

'J , 

' . . · 
·, 
,, . 
·-· ... t 

01 ! '3 1 
I'J •• r· -J J. .i. :;' r::. 
0 11 9:7> 
0 1 1 9 4 
0 .. .. -. ~ 

.l.l ~·· 

0 1 
G 

1• ·~ f. . ·' 

0 1 : 

0 1 1 

'!' ·:• t"'lt 
l,i. ... l- ·- · ... 
.~ . ..-. •. ... 
.J .l . : ·~· ( .. 
1'"1 i ·:· ,..1 :, 
V.l.\...O,o • 

0 1 2 0 •1 

C 1 -:· fiJ "" 
'-· ·' 

n. • -· ' ' 1 ,: .I 

(1 1 2 'I ~":_! .. , . .-. 
... ... c .s. • 

•'"t c "'• ... i. .:. ... ,;:. .. -
u .... ·- J. ~ 

U. 1 ·::. .., ' .. . . 
, ' -. ...... •' . •J j, '._ ,;. .:.. 

~ ~ ..-, ~-. "" 
• .. • ! i: .. .:·. . 

··.1 1 ·~· ':. '1 
J ' · • • 

~I ,. ·.::· :• -:~ 
• .a, L~ \ -. .) 

j"' • .... •. -. ~ 
v !. ~ .... .-. 

1.' • ·:' J .• 
'J. '-'" .... • ·.:· ·: ·:'o 

t.._l o~.t .. , 1, 
o'i I .-, .. , ~' 

1,' '· ,.. c :: 
r, ·. -. •· 
'J .. ..: ..:· • • 

~~ I ·,:, ":'• f ......... ~' " 

:.·1 • . -. ,., ... ~ ' c .;· :: .-. ~ ,....~ .-, ... , 
V J l: ._ ;,; 
·, • ":· =· • · .. • -:... .• 
~- · , .... ~ 
·.• ... t.:.. • :· ... 

'• : -:· -. -~ 
•) J :... -· • 
., • -, .""l. .... 

. , 1. ·.: · - : · 

(~ i 2 ~: : ':1 

1 240 • " . , c •"'t •' •:•At• 
.•Y ' '~'- -.,•' 

.. -.... .6.-=.""'tJ. 

.. ":' / ! ":) 
J.~..o-r-

.. ,w, .. --
l..::.r..,..;, 

1 24S 
1 2 4 3 
1 - C' ... . C .,_r •J 

1 2 :1 1 
1 '"' fir -c. -· c. 
.. --- -~ c...J.;. 

1 2 ~4 
1 2 ~ 5 

1 2~6 
te~ ? 
1 ~ ... , •::> 

'- .... ·-· 
1 . ._ ... q c. .... . 

1 260 
1 2 6 1 

1202 
126 3 
1 2 64 
1 2 G~ 
1 2 66 

• ER ROR S : 
~ -• 

'" - . H- ! ,., - .,. .... - .... 

·"" - e ,..;-,J 
~ -, 
H- O 

ON 
I f 
0 ~· ', 
0 i'i 

. ' ' .. ~ u 11 

~: r. "' E • M I 1 

•,,,.u,., ~~ 0 0 R -... '"· 
r- -.. ~· ,- ,... '?' n ,...,. •. , 
JJ 1 f", C.. I..- I U " I <- ... .:,.J .-.T " RE ·>I " J J...,I V 

... 
' . ., 

·l 
·. . . .. 

<'; • 

' . 
.. .., _t 

~-~-~-~~~~-~~~ • r ~~~~ ~ ~~~~·~~-~ ~ ~ ~~ ~ ~~~~~ ~· *~~•~~ · •• •~Y• •~~~ •rw~• • ~~w.~•· •. ' . ·. 
f WD E 1 T Zl"~ 

<;TA f"M ::::EEF' CLEAP E RRO R F' .AG ,.. .. -. ..... u 

S TA r :; r. rA A 
··~···~~~ ~ ~··,·· ~~~ ~ * ·• - ~E T r•• r- ~·-Rn ... , . .,.. r-o,..., _ • 
...... •.l i <. '- r_ r H ,., •· • c:.. ' r .. A. .,) ..... 

~ -~-~-- ~·~ ·····* ~~ ~-··· 
JS~~ r t·i FAt >{ 

..... ..,. -! •"- '· 

.- • I -
.. 1 , .. 

• •·• r ' 
-~ ... ,.-
' .... \I · .. ,, /, . ,. ..... 
~ J,.' M 

:.~ T A 
' T"• ..... 
-U '-i 
,.. T r. 
· - I M 

- ... r • ..-(,r-.L:. r 
- M'··- '"'"' •• .J c.. ."\ c 

~ M .... r- - B r !." c.. ,_ 

f1 An:: FIL E ~C CE.~S 

Sf=l VE 

•J E " I .._~ • 

LO AD 

ADDR ESS OF 

SET 

1_ UN 

.. . " .
r '- "'1 ·~ 

TEX T 

"'OT ' I .. .-~ r l • t C!'. 

TO 

E . ! 

' . 
'•' 
. . . 
' J 

.·. .. 
\,' .,. . -

' . 
~ 

.•. . 

.... ' .. 

.• 

,-, I . -· ,. 
-· ... . ., 
.-. . . .' .... 

• ., 

'"' i .-- . .• 
'J 1 c .... " .., . -
.... .a. .;.: f : .. 

:'t ~ .- .. ... ·-· ~ .: ', 
... , .. -.. .. '·' .. .. : . ,, ... 
·. ~ .. . .. 

'· ..:. : ·=-
' ••' I o' ' .... ~- .: .. :· 
. . .... ·• :, 'J .., .::, '-r ... . :· ,- -. 
• • .s. \ • • • 

l'o • . - . ,-
" - .:. . 

., ·- '• ... 
• • 4:.r: "• ·.· ._ ' -· 

:.· -:. l . - . 
2 55 

"' -=· ~ ·=-· ..; ~ . • · ... 
••• .-, t. ••• 
~-· • :. t • 

-. ·: · ·- . . 

r. 4 .- , ,.-
•.• f. ~- --~ 

· , 1 ;j r. ,_ ' 

. 

' . . ... , - .: . :. ( , '·· ... 
•."1 ~ .- , .- ••• ·:.. . 

., ···- ..... ----·. - --- . ~ . ' -·~ ····- .... ~--· .. ... ..... . -- ..... -~,... .... , ....... ... ....... ~ ............ ... -·"" .. . . .. ... . .. ... .... ·• . ' - ' ' ' 
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E.2 VORTEX LISTIHG 
., 

0 01~2 3 002090 A 1267 
00 1 52 4 001777 R 

. . 

00 1~ 2 ~ 
00 1:1 26 
00 1:5 27 
00 1 !530 
00 1::5 31 
001:132 
00 1 !533 
001:134 
001:135 
00 1 ~36 
0 01 :5 31 
001 :5 4 0 
00 1:5 41 
001 ~ 4 2 
00 1543 
0015 44 
00 1:1 4 ~ 
0015 4 6 
001 :147 
::.1015 ~0 
00 1 551 
00 1 ~:12 

001 ~~ 3 
~0 1554 

00 155 ~ 
00 1 ~56 

0 14331 A 
120 4 22 A 
054336 A 
006 5 0 5 A 
00 4745 R 
10£Q:I? . R 
10206 0 R 
0020 64 R 
00 1016 A 
00 1774 R 
00 650~ A 
0 050 3 2 R 
1 0 20 66 ~ 
102057 R 
1 020 6 0 R 
1 02067 R 
0020 64 R 
00 2063 R 
00 1016 A 
00 17 7 4 R 
001007 A 
001773 R 

1268 
1269 
1270 
1271 
1272 
1273 
127 4 

1 27~ 
1276 
127'7 
12 ? 8 

1279 

128 0 
1 28 1 
1282 
1233 
1284 
1 28:5 
12 S G 

1.287 

1288 
1289 
1290 

01:5004 
0 :54317 
0 1:5 0 0 5 
05 43 16 

A 1291 
A 129 2 
A 1293 
A 12 9 4 

12 9 5 
1 296 
12 97 

A 1298 

1299 

l:JOO 
1301 
130 2 
1 303 

V$F't1AIH PROGRAM PAGE 17 

CALL FMDECI 

-·~·························· • TEST IF NAME IN DIRECTORY • ................................ ~·· 
t.DA fMDE CB 
ADD HID 

OUTPUT DEL£TE HEADER 

• 

LI STING PAGE < 

STA fMDENA 
J SR f MRI·h X 

LOAD ADDRE SS OF' FI LE HA"E 
REWIND DIRE CTO RY 

MZE 
MZE 
PZE · 
JANZ 

JSR 

MZE 
MZE 
MZE 
MZE 
PZE 
PZE 
JAN Z 

ft1DE Cll 
F'MDEF'C 
F"MDEBP 
FMDEE 

F'M SD•X 

FMDENA 
FMDECB 
FMDEfC 
fMDE PB 
F' MD EBP 

· F"t1 DEAA 
F"MDEE . . . ; 

EXIT IF ERROR 

SE ARC H DI RE CT ORY 

CH ECK FO R ERROR 

JOF'N fMDE£3 ERR OR 3~NAME NOT IN DIRECTORY/ 

•••••••••••••••••••••••••••• 
• NAME FO UN D - SAV t EXTENT • ............................ ~ .. 

LDA 4• X 
STA F'MD ESA SA VE STARTING RMD ADDRESS OF' FILE 
LDA s , x 
STA FMDEEA SAVE EHDIHG RMD ADDRE SS 

·········~·······~··············*·····-··········· • SCAN DIRECTOR Y FOR EQ UIVCS AME RHD SP ACE ) NAME S * 
················~···············*·············· ~ ·· CA LL FMDECH CHE CK HEADE R 

JSR 

MZE 
MZE · 
PZE 
JANZ 

. '• 

F"r'IDECB 
FMDErC 
F"MDEBP 
F' "DEE : 

REWIND FILE DIRECTORY 

CHECK ERROR 

Of FILE 

00 1 557 
00 1~60 

001561 
001:162 
001~ 63 
00 1:164 
00 156~ 
001:1 66 
0015 67 
00157 0 
001 571 
00 157 2 
001573 
001~ 74 
001~7' :5 
001576 
001~77' 
001600 
001601 
001602 
001603 
00 1604 
00 1 60:5 
001606 
C0 1607 
001610 
00 1 6 11 
001612 
00 161 3 

0020 00 
002014 
00 6505 
004745 
102057 
10206 ') 
002064 
0 01016 
o o'1 7 7 .-; 
0 06505 
0 0 2604 
1020~7 
102 0 60 
102067 
002064 
002063 
00 101 6 
001774 
001001 
001642 
00 5 0 ,21 
00 1 010 
001570 
00 1 002 
00 1570 
01 ~ 004 
144262 
001016 
001570 

R 
A 
R 
R 
R 
R 
A 
R 
A 
R 
R 
R 
R 
R 
R 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 
A 
A 
R 

130 4 n•D[L ·1 JSR 0 - · •• r~r ;:- ,~ . GET NEX T FtLE NAME F ROM DIR ECTORY 

0016 14 
00 1 6 1:5 
0 016 16 

03 4 2 44 
00 104 0 
001627 

1305 
1 30 6 
130? 
1303 
1309 
13 1 0 

1311 

1 312 
1 313 

13 14 

131:5 
13 16 
1317 

131 8 
1319 
1320 

A 1321 
A 1322 
R 

1323 
1324 
1 32~ 

00 1 617' 0 02000 A 1326 
0016 Z O 00201~ R 
oo t6 2 1 oo6~o 5 A 13e7 
0016 22 004422 R 
0016 23 102064 R 1328 
0016 24 102 0 6i R 1329 
0016 2~ 001016 A 1330 
00 1626 00 1774 R 

00162 7 
001630 
00 1631 
00 1 53 2 
0:) 1633 
00 1634 
00163 :5 

• 
03 4E34 
00 ~0 0 1 
0:5:5000 
00650 5 
00 :5 6 11 
1020:57 
1 0 20 60 

1331 
1332 
1333 

A 1334 
A 1 335 
A 1336 
A 1 33?' 
R 
R 1338 
R 1339 

I'IZE 
MZE 
MlE 
PZC: 
PZE 
JANZ 

JOF' 

TBA 
JAZ 

JAP 

LDA 
SUB 
JANZ 

~ MDEC B 
F'MDE FC 
FMDEPB 
rMD EBP 
F11DEAA 
F'MDE E 

F"'1DEX 1 

F"'1 DEL 1 

F'I':D ELl 

4 ' '< nlD ESA 
rt1 DEL 1 

···············-~········ • EQUIVALENT NA ME FCUHD • .......................... 
· LD X FMDELC 
JXZ FMDE NL 

················ ~ ····· • · LIST DELETED ENTRY • 
················ ~ ~···· CALL F"MtECH 

. •' .. J~"' ~ .... 
. 
• .. ·, M Z E 

MZE 
J ANZ . . 

FMOFIX 

F' MD EBP 
F' MDE LC 
F"MDE E 

CHEC K f'CR ERROR 

EXIT AT END OF' DIRE CT ORY 

SKIP ZERO ENTRIES 

SKIP BLANK ENTR I ES 

CO MPAR E STA RT ADD RES SES 
CONTINUE SCAN I F UNEQUAL 

TE ST LIST SWIT CH 

CH EGK HEADER 

OUTP UT FILE NAME AND EX TENT 

. 
· CHECK F'OR ERROR 

••••••••••••••••••••••••••••••••••••• 
• CDNVERT · EQUfY ENTRY TO ZERO ENTRY • 

································~ ~ ··· FMDE"l LDX F'M DEBP 
·. T Z A 

STA . v 1 X MAKE DELETED ENTR Y INTO A ZERO ENTR Y 
· JSR . FMI-IR' X· WRITE SECTOR TC RMD 

MZE FM DE CB 
MZE F'MDE:fC 

• . . -· .. 

660) 

04 01267 

0 4 
0 4 
04 
0'4 
0 4 
04 
0 4 

0 4 
04 , .. 
v ··~ 
0 4 

0 4 

0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
04 

04 

0 4 
0 4 
ij 4 
•• • ... "t 

0 4 
04 
0 ·1 
04 
0 4 
04 
04 

04 

(i ··1 
04 
04 
0 4 

0 1 263 
0 1 2&'3 
01270 
0 1-=" 71 .... ' 
0 ·~ ~ -. 

LC.r' C 

01273 
0 1274 

0 1 275 
0 1 276 
01'='..,7 - '-"· 
01278 

0 127'=' - , •' 

0 123(1 
0 128 1 
f 1

, . , 
!J ._:::c 
0128 :;; 
01284 
01285 
'1 '2r,? ... _ 1 ·=- r-· • 

01287 

01 ''"'=' c .;:, ..... 
C 1 -:.~· C• '- ..... .... 
012';40 
1"1 ..... , /''t • 
v 1C.='J. 

0 129 2 
0 129 3 
01294 
0 129:i 
0 1296 
'• t=· <:;~7 v '- - • 

0129:3 

01~=:99 

01 ·:• r: ··· ..... ·-· ·. 
01:301 
0 12:0 2 
ot:=:o ::: 

04 o 1:::o <! 

04 
G4 
04 
C4 
( ' ' ,, '.,. 
(• . 
• . • "'t 

O •r•r1"' 1 ....:00 - • .) 

01306, 
(1 '~(· 7 
.. .&. - ' • ,.. . -· ,., .-. 
l_i J. .... -, '· ' C• 

')..:,.,.r,·. 
' J. .:.. l. ·' 

C4 0 1 3 11 

04 0 1 314 

0·1 01.::: 1 5 
0 .!1 o·--·1J"' ......- J.. • .=,. .t l::-
tt4 lj 1 :~:17 

0 ... 
n -~.· ,. + .... ~ 

,_1 •r 

D ·~ 
04 

(' ,;. 

(: ·~ 

') 4 

04 

1) 4 

04 
0 4 

0 4 
0 4 
0 4 
:) 4 
;) 4 
~ 4 
0 4 

0 4 
(:4 

,., . ..... , ' .-. 
lj i .. ~· l ':J 
.-, . .... '"" .-. 
1.,., J. ... -.. c. ,_, 

0 1323 
01:::2 4 
,. • • - ....... -=
,_. l ~· c ·-· 
r. • -. "' ,. .. ~ .;. a::. o 

'1 1 ·:· •;) :• 
·~ ·-· L- •• 

01328 
,.. 1 ·:> "' ~ J,l ..._, c;:. -· 
,, ........ 0 ._, .L .;, .,j f 

0 l 3 3 1 
0 ·---~· ..... J. .;. ~ c. 
0 1 .... ·';; ·:> ..:. ~ ..... 
1\ • """ r, A ,_, l .,:; ~ .... 

~ 1 ... ..... c: v .;. ..:. ·-. 
0 1 336 

. . 
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E. 2 YO RTEX LISTING 

00163 6 
001637 
001640 
0 01 64 1 

00 1 6 42 
0016 43 
0 0164 4 
C"'64 .. .. 'IJ .. ....,. 

00 1646 
001647 
0016:50 

0016:5 1 
0016 :! 2 
001 6 !;3 
00 1 6 ~4 
0~ 16~~ 
C'C 1 6~6 

0015~7 
0::11660 
(' n t <:61 'v ... ...., 

" '' 16~" u u o.:. 

001663 
'::0 1564 

0 0 H-65 
001666 
00 1 667 
O:)!f,?O 
001671 
(:0 1672 
00 1 673 
001674 

0() 1 6 75 
('0167 6 
001677 
001700 
0':11701 
001702 
1JQ1703 
001704 
001 7 0 , 
0 01706 
0(11707 
00 1 710 
001711 
•.!01712 
~01713 
001714 

00 1::"1 ~ 
001716 
0017 1 7 
001 720 
001 721 
001 72 2 
0 ...... ~~ ...... ._, .1 , . c. .. 
nn•7" 4 UI,.! J. C. 

001725 
0 01 726 
00 1 727 
00 1 730 
OD 1 73 1 r'!,.,., ..,. ....,_ 
.... l,.t i. ,. ,:, '-

101733 
00173 4 
00173 ~ 
001736 
,.. n 1 .......... 
'·'' .. f~( 

'}0 1740 
0017 41 
001742 
0017 4 3 
001744 
0'J174:5 
001 7 4 6 
0;)1747 
00 1 75 0 
"01~e'1 IJ,.IJ. (.,_,,, 

001752 
"" 1 .......... .... 1,.1 ( .J ..:,. 

00 1 0 16 
001 774 
0, 0 1 000 
001570 

006505 
00 4 745 
1020:i 7 
1.02060 
002064 
0 0 1 0 1 6 
0 0 1 7 74 

• 

A 
R 
A 
R 

R 
R 
R 
A 
R 

0 06::50::5 A 
00 :1 0 32 R 
002070 R 
10 2 0:1 7 R 
1 020 60 F-; 
10 20 6 7 R 
0 0206 4 R 
00 206 3 R 
00 1 0 1€. A 
0

,..4 -~..., .. 
l) j.,· ,-·;. 

001007 
0017 1:5 

0 1~ 005 
144 205 
0 0 1 (I lf, 
(1:) 1 675 
015004 
0 54 2 0 1 
001000 
001703 

R 
A 
R 

A 
A 
~l 

R 
A 

~· A 
R 

014177 A 
14~0 04 ~ 
00 1 016 A 
00 16 ~1 f.: 
01 ~ 0 0~ ~ 
0:54172 A 
00 ~001 A 
O:S:SOOO A 
0 0 6::50:5 A 
00:5611 R 
10 2 0:57 R 
1 020 60 R 
0010 16 A 
00177 4 R 
001000 A 
001651 R 

01 4 157 
!44144 
0010 1 6 
C n ' ""~4 "'' " " '""' 014152 
'4 0 ··'?? . .....'- .... 
0010 1 6 
0 ,., • .., 6 ... v l I' u 
006505 
0 0 327E. 
102057 
10 2 060 
00 000!) 
001000 
o o1 ;' 60 
006505 
"0~---u C.I~ C. 

1 02057 
102060 
1020 6 7 
002063 
00 1 016 
001774 
0 74 1 17 
010466 
006505 
003735 
"0 ..... (1..,11 l.,t .:. ,. ·' 

10206 4 
0 06 5 05 
C.0!5611 

A 
A 
A 
R 
A 
A 
(l 

R 
A 
" "· R 
R 
A 
A 
R 

R 
R 
R 
R 
R 
A 
" r:. 
A 
A 
A 
R 
R 
R 
A 
R 

1340 

1341 

13 4 2 
1343 
13 44 
13 45 

1 3 4 6 
,..,...1.7 4 .._ • ...,. ( 

1348 
1 3 4 9 

1 3.~0 
1 3 ~1 
1 ..... """ .:;, ...... .:. 
1 3:53 

1 3 ~4 

1 3 5 5 
1 3 :; 6 
1 357 
... , .:',...., 
.l •.J ._; ·=-

...... ... "'"~> 

.l ... :. C• C. 

1 
..... , ... 
..j •.,J .,.: • 

13E. 6 
1 :3E.7 

1368 
1 369 
137(; 

1 371 
1 372 
1373 
1 37 4 
137:5 
1 3 76 

13 7 7 
13 78 
1 3 7 ':3 
1 3 80 
1 3 81 

1 3 82 
13 83 
1384 

138:5 

1386 
1387 

1 390 
1~01 . -........ 

1392 
1 393 
1 394 

1 39 :5 

1396 

1400 

1.40 1 
140 2 
1 40 3 
i4 0 4 
1 4 0 5 

140 6 
14 ...... '· I' 

14 08 

14tl9 
1410 
1 411 

F'ROGRAM PAG E 1 s LIS:TIHG PA GE: ( 

.J A NZ FM DEE 

J t1P FMDEL1 CatH INUE: S CAN 

········~~~····~~~···········~-~~ ~~·········~ M EHD OF EQU I VALENCES - TRY TO EXTEND BLANK ~ 
-~~•••• ~ • •~ ••~••~••••••••••••••~w ~ •••••• ~•• ~ • 
F" ~1 D £ :-; 1 J S R r t·1 P. W , X R E l·l I t ! D D I R E C T 0 R Y 

MZE 

F'ZE 
J AHZ 

d1 DEC B 
tr1DEF" C 
F"MDEBP 
F" MD E E·'"' CH EC K FOR ERROR 

········w.~······················· · ···· ~ SEARCH F"OR AD JOIN ING BLANK ENTRIES • 

·······························~······ FMDEL2 JSR FMSD 1 X SEARCH F"DR BLA NK ENTR Y 

07[ ' ... 
M ~"' c_ L . 

P -~ Lc.. 
J A !l Z 

'0 ... ~· ...... .J i 11 

Ft1DE AS 
FMDEC B 
FM J; EFC 
Fr<!.DE PE 
FMD EEF' 
fM DE AA 
F !'11• :::: E CHEC K F OR ERRO R 

E '"' .,. T 
' " J. I AT ,.... ... J , , - r-

~ lll.• ...Ji"' DIRECT OR Y 

··~···~-~~·····~ ~· ··~···~······~-~y~-~~-~·~ ·~• TEST l F t LA NK AD _I 0 IN S DELETE [NT R Y 0 N i.E F T lll ...... ~· ~ · ~ ·~ ····~~· · ···~········• * • * ·~··~~ ~ ··* L DA 5 · X GET BLANK END ADDR• 1 

• 

S ~~ FMDES A C O MP~IRE WITH START OF DEL ET ED FILE 
J (:•nZ f.t•ID ER r~ D JOit'iiNG '' 

4 • X 
FI1 DF.S A 
Fl"lD E WZ 

" E'"' I ~ • 

l~RJT[ 

EXTEtlrl FLANK TO LEF T 

OUT ZERO ENTR '.' 

········-~······~··· · ··~······· ~ ~·-··*··~~····· • TE ST I F BLANK AD J OI NS DEL ETE ENTRY ON RI GHT * 
••••••••••••••••••••~••••••••••~ ~••••••• • w ~•~•~ 
FMDER LDA FMDEEA GE ! END ADDR +1 OF" DE L~T ED ITEM 

SUB 
JAt'lZ 

LDA 
ST A 

F'MDEWZ TZA 
~ TA 

MZE 
MZ E 
JAN Z 

JMP 

4, X 
FM DEL2 

"' v 
..) ' 1'\ 

Ft1 DEEA 

FMD EC B 
f"t~ DE r:' C 
F" M:JE E 

Fl"1I'IEL2 

·······~········· • S CAN i-IN ISHED * 
········~······· .. F MDE WB LDA FMDE EA 

SU ~ -=- MrtE AA 

FMDEX4 

I " N -,> - o1 • • .:.. 

L DA 
S !J B 
J ANZ 

JS R 

l'I Z E 
r·!: E 
DA TA 

NZE 
MZ E 
MZE 
P ZE 
J Ar'i z 

. sTx 
LDA 

' <" ,.. 
..J~ ~ 

... - E r .-

F'I'IDE&.IR JSR 

,... ~· nr."' "' r .; • . , .,:,. H 

TW ::J 
Ft1 ::l C X 

F MDE CB 
rrn E r c 
) 

r ~DE X 

FI1 DE CB 
'
7 "1tE F"C 
H l r: E P :S 
F"i•1 D F. A A 
F MDii:E 

.. - . -y X 
-!- • 

F t1M'v' , X 

r~D EAS 
FM 1J EBP 
Fl'iW R, :~ 

• 

.. . . ·- . . ~ 

CONTIN UE SCAN IF NON-A DJO INONG 

AD JOIN ING 
EXT END BLANK TO RI GH T 

COI'i\ICRT BL ~:: i K 
WRITE OUT ZLRD 

TO ZERO 
EN TR Y 

CHECK FOR ERRO RS: 

EtliRY 

C~NT:NUE SCAN OF DIRECTORY 

GET END 
C0!•1P ARE 
I S ELA~K 

AD D R 0 F B L A N :~ 
•H TH PAR T flE>~T AVAIL 

A1 Et'ID Of :'l L!. .. OCATED SPACE 

YES . GET SrARI AD DRES S OF BLANK 
C0!1 PA RE ~ll'H START OF PARTITION 
I S DI REC:f Of;:Y :::1LL D t::. F.TED ~ 

YES . INI TI ALIZ E DIRECTOR Y 

EX ~T 

GET DIRECTORY SPACE 

C H E C K F' 0 R · E F: R D R 

JIID VE niTRY 1:lTO EUF FER 

&.IRITE TO RMD 

........... --·---·------ -. ~·· .... ~ ~·-·-·--·-·· . . - -- . 

.... 
• 

E. 6 1 ) 

. . . .. . 

0 4 

04 
-C: 4 

•• , .1. .. ~ 
0 4 
0 4 

~ .. 
'> "T 

·~ 4 
;)4 
04 

i) 4 
0 4 
.... . . 
;; .... 
04 

. -. .. 
tJ "7 
.~ ~ 
) ' i 

. ' • l • • 

~· .· 

04 
(. 4 
I
•• .. 
~ ... 
(' 4 

0 4 

0 4 
1) 4 
:)4 

.-. 4 •.• 
,, ·\ 
IJ .. , 

e4 
~J 4 
•• , ·i 
I ) 't 

0 4 
j ) .:! 
~ . ,., .. 
~· ... 
:J 4 

"' 4 ~· 

(14 

0 t"r 
I) c! ,. ~ 

. . ... ·:... 
i '• ,•1 -· ... 

04 

04 
n • 
. "' 
04 
il !+ 

i) 4 
..• .• '- .... 
(i .;. 

• 

013 40 

. 1 r . 1 1,.: ..:: 4 

0 1342 
0 1 ':•4 '"' ..... .. . 
" I """ ... ~ u ' .;. •-t '•t 

0 1 3 4 5 

0 1 3 46 
0 1 347 
01~: .:+:3 

'1 1 " "' •) 1,.' .; . ,_. •.· 

'il" "" ' 
' · .;. · - · J . 

0 1 .., r.: ·:• 
• ... ·.J .._ 

0 • .-. t::' .- -. 
J. • .;. • • _; ;, 

01354 
IJ 1 ·:· t,;,. r.:' 

J , ·-· .... ' •,,1 
.... • .-. c: .... 
IJ i. .. :• ._} '=.• 

0 'l ":· t~ -:·· 
J. ·- ' ._, ' 

'u , '"' C' ~ I .a. .;, ..J ~-· 

0
~ .... ~,... 
J. .,.:, ..... ::' 

C' 1 ') c. ... , 
• ..J v ... . 

'"' . ,.., .... . 
IJJ. ..:•Oi 

l... .. .-, .. - ... 
'•' J. .,:. 0 1. . 

0 1 
..-. ... .-, 
. .:.--b .:, 

0136 4 
01:::: 65 
0 1366 
(

. ,... - ~ 

I " .3 b i 

... 1 ...... ... ~. 

'J ..,;. b ·~ 

01::: 6 -:J 
0 • .-•. , , .. .L ...;:. t ' ·' 

01.3 7:. 
01 ':·7 · .. 

..... ~ L.. 

0 f ~ """':" 
1 .;., , -:.-

0 i 37 4 
0 1 :::: 7 !;:; 
0137•S 

0 1 3 7 7 
0 1 """ '""' •''1 .j ( •:.-

1) i •'j7(l 
... -·' . 

U., 1 "=: .. , ,., 
·- 0 . 

f) l 3 !~J 

0 ~ ·~..:- ·.., 
J, o;t OJ ..;.. 

01 ?•:->? 
·-· '-1 •..) 

01334 

0 1 
... ,.,..,. 
..:.· 0 ..... 

0 . -. .-.-, 
L ~· 0 9 

01388 
ll"t ~ ":• C· ~ 
'J L ,__. ·-· -· 

Q 1 3 9 •) 

'.1 1 .-..... I • .:,.;, •ot 

0 1 395 

0 1 396 
0 1 3') 7 

O " """' Ci '' J. -.> _, : .. 

01 400 

c 1 4 0 1 
01402 
01 40 3 
01404 
O · ~o"'= &. -r .... 

0 1406 
I) 1 4 0 ·::
() 1 4 0 ::_: 

0 1 4 0 ':J 
01<1·10 
0 l 4 1 1 

.. ·- .... 

• . . 

• 
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E.2 YDRTE~ .LISTiHG PROGRRI'I PAGE 19 LISTlH·G PAGE < 662 ) 

0 0 1754 
0 01755 
OQ1759 
0 Ctl1!5'-· 

0 0176 0 
0 01761 
o o1r62 
0 0l763 
0 01764 
C0176:5 
0 01766 
001 767 
0 0 177 0 -
0 0 1771 ' 
0 

.,. .,. ::> . 0 1 ,. ' .... . 

001773 
001774 
0 01 77~ 
0 0 177 6 

... . . 
1020·57 R 14tQ 
1 0 206 0 R 1413 
00101 6 , A 1414 
001774 R 

1415 
1416 
1417 

0 34106 A 1418 
03 :5000 A 1419 
0 1 :50 0 2 A 1 4 2-0 
150455 .A l421 
OS:500Z A 1422 
00 6:50:5 A 1423 
00332 0 R 
102061 R 1424 
014074 A 142:5 
C 0 1 0 0 0 A. 1 4 2 6 
102 0 55 R 

010464 
0~4070 
00100 0 
0 0 176:5 

' 

1427 
142S 
1429 

A 1430 
A 1431 
A 14 3 2 
R 

1433 
1434 
143!1 

A 1436 
A 
R 

14 3 7 

1438 
1439 
144 0 

1441 
1442 
1443 

1444 

144:5 
1446 
1447 

1449 
1449 

F"MDE:CJ 
· rMDEF"C 

FM DEE ·. 

•••••••••••••••••••••••••••• • 
!I CL[~R LOCKOUT BIT Iti DST ·• ............................. 
FMDEX LDX FMDEPB 

LD ~< o, x 
LDA 2 d{ , 
ANA BR12 
STA 2•X 

FMDEX2 j SR FMLF,X 

MZ£ 
LDA 

· JMP• 

• ••••••••• 
!I ERRORS !I 
!ll!lll!ll!l!!l!lltllll« 

fi'ID££3 LDA . . 
fi'IDEE S TA 

JMP 

FMDELC 
FMDEEf 
FMDEX)( 

THREE 
FMDEEf · 
F MDEX2 

··~············· • CHECK HEADER • 
!111!1!1!1!1!!1·········· . ; 

f:I!IDECI ENTR 
·: L DAE 

.. 
F'PtDt:CH 

~ . " .· 
STA 
LDX 
JXZ• 

LDA 
S UB 
JAN 

.J .. ~ 

ENTR 
LDX 
Jxz• 

·. 
FMDECI 

FMDI::CI:f 
FMDELC 
FMDECH 

o. x 
F OUR , 
flo1DE:CJ 

F"MDEC2 

FMDELC 
F"MDECH 

o, x 
F'MDECH 

00 1777 000000 
00 2000 006017 
0020 01 001777 
0 02002 0:54011 A 
0 02003 0340:5:5 A 
0 02004 001040 A 
0 0 200:5 102014 R 
0 02006 01:5000 A 
0020 07 140423 A 
C02 0 10 001004 A 
0 02 0 11 002023 R 
002 012 00100 0 A 
0 02 0 13 002030 R 
00 2014 000000 A 
00 2015 034043 A 
0 02016 001040 A 
00 2 0 17 102014 R 
00 2020 015000 A 
0 0 2 0 21 001002 A 
00 2 0 22 102014 R 
00 2023 006505 A 
002024 005115 R 
002 0 2!1 102061 R 
002026 001016 A 
002027 OQ1774 R 
002 0 30 006:50:5 A 
002031 00:>342 R 
0020 3 2 002076 R 
002033 102061. R 
002 034 0 01016 A 
002 03 :5 001 7 74 R 
0 02036 006~0:5 A 
002037 003320 R 
002 0 40 102061 R 
002 0 41 001016 A 
00 2 0 42 0017 7 4 R 
002 0 43 006~0!1 A 
00 20 44 004302 R 
0 0 2 0 4~ 102061 R 
002046 001 0 1 6 A 
002047 001 7 7 4 R 
0020 :50 001 0 0 0 A 
00 2051 102014 R 

1450 F'"'DECJ JSR ri'I VH' X 

FMDELC 
FMD EE 

1451 
14:52 

1453 

14~4 
14:5~ 
1456 

14:57 

14!18 
14:53 

1460 

1461 
1462 

1463 

146-4 
l465 
1466 

00 2052 074002 A 1467 
00 20~3 00650 ~ A 14GS 
00 2 0 54 Cl044:57 R 
0 020~:i 
0020 :56 
:J 020S 7 
0020 60 
0020 61 
0020 62 
~" ~"' - '"' .... l~l '~' c. v 0 ·:> 

0 0206 4 
00 2 0 65 
0"0 2 066 

000 0 03 A 

001'50 0 R 

0 0 2 0 67 ... 

1469 
1 .. 70 
1471 
1472 
1473 
1474 
147:5 
1476 
1477 
1473 
1479 

A 148 0 
A 

. . 
I'IZE 
JA tiZ 

FI'IDEC2 JSR 

PZE 
MZE 
JANZ 

JSR 

I'IZE 
J ANZ 

JSR 

MZE 
JANZ 

JMP• 

.......... 
• El'tTftY • 
!111!!'-!lllllllllll!llll 

fl'tDE STX 

F'I"'DEXX 

FMDECB 
FMDEF'C 
FMDELC 

. 

.JSR 

I!SS , 
DATA 
BSS 
BSS 
BS S 
DATA 

FMDEAA BSS 
ri'1DEBP BSS .. 
t.MlltiF.: .. ~s s. 
FMDENA BSS 
FMDEPB B:<; S 
fi'IDEAS DATA 00 2 0 70 12~2:5i 

002(r71 1R~2~E 
00 2072 125 2 52 
0020 73 00000 0 
00 2 0 74 " . , 

A 
A 1481 DATA 

.. - -··-.. 

1462 FI'IDESA BSS 

. . . .. .. 

FM!-4L,X 

FMDEH1 
F" MDELC 
f MDEE 

f MLF',X 

FMDELC 
F' MDEE 

F' Moc,x 

FMDELC 
F' MDEE 

F"MDECH 

F'MDEXX 
F"MPTtX 

1 
3 
1 . 
1 
1 
F'MDE1 
1 . . 

1 
1 
1 
l •••••••• 
0 
1 

. .. . . 

• 

• • 

CHECk FOR ERROR 

POINT X AT DST 

LINE FEED LD 

LDAD A WITH ERROR FLAG AT EXIT 
EXIT 

LOAD ERROR FLAG 

INITIALIZE ENTRY 

LOAD EXIT 

EXIT If NO LIST 

TE ST PAGE END 

PRINT DELET : HEADER 

EXIT IF NO LIST 
' .. 
GET L Irl£ CO UNT 
El'tD OF PAGE .. , 

YES, OUTP UT VORTEX HEADER 

CHECK ERROR 

WRITE • DELETE LISTING" 

CHECK FOR ERROR 

LINE F'EED 

CH ECK fOR ERROR 

WRITE COLUM N HE~DER 

CHEC K FOR ERROR 

EXIT 

STOR E EXIT 
XFE R PAR AMETE RS 

EXIT ADDRESS 
3 PARAMETERS 
CO MM AND BLOCK ADDRESS 
FCB ADDRES S: 
ADDRESS OF LINE COUNTER 
FMD E START ADDRE SS 
NE XT AVAILA BLE ADDRES S 
BUF FER POI NTER 
ERROR FL AG 
ADDRES S OF FI LE NA ME 
AD DRESS OF POINTER BLOCK 

BLA NK START ADDRE S S 

. ~ 

. . . 

--------------- ·-- -

£. 1 

0 4 0 1 4 ·12 
04 0 141::"1 
0 4 0 1.414 

• 
0 4 . 0' 1 4 1 5 
0 4 0141 6 
04 0141 7 
0 4 0 14 18 
0 4 0 14 19 
0 4 0 142 0 
0 4 0 14 2 1 
04 0 14 22 
!It i1! ll! lf! liOI! lf! Jl 

0 4 0 14 2 4 
0 4 01425 
04 0 14 26 

0 4 0 14 27 
0 4 0 14 28 
0 4 0 14 29 
04 0 1 430 
0 4 0 1 431 

E. e '«'f.llfllflll!'«'«llf 

0 4 01433 
0 4 01 4 34 
0 4 0 143 ~i 
0 4 0 1 4 36 
n4 O .. ..c~ • .., 
l . j, '-f' .;;·~ 

04 0 1 43E. 
0•1. 0 14 3'0) 
04 0 1 4 4 0 

0 4 0 1441 
04 0 144 2 
01:!· 0 144 3 

0 4 0144 4 

0~ 01 4 4 5 
04 014 4 6 
04 014 4 7 

04 01448 
04 0 !. 449 

04 01450 

04 01451 
04 01452 

0·1 01453 

04 0 14 54 
0 4 0 1 455 
04 0 1 456 

04 0 14 57 

04 0 14 58 
0~- 01459 

04 0 1 460 

04 01461 
04 0 1462 

0.4 01463 

04 014 6 4 
0 4 0 1 465 
04 01466 
0 • o1··-. ·t 'T f:. I 

04 01468 

04 0 1 469 
0 4 01470 
04 01 4 71 
0 4 Ol:l72 
04 0147:3 
(} 4 01474 
04 0 1 4 7 5 
0 4 01476 
04 01 4 77 
0 4 01 4 7:3 
04 01479 
04 01480 

04 0 148 1 
04 01 4 8;:' 

~ .,. 
• • 

' 

. . 
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E.2 VO RTEX L ISTING PRO GRAM P AGE 20 LI ST I NG PA Gr::: ( 

n .~ ~o ... .. .... ..., '- , ..J 

n n -:::- 0 ., 0~ 
- ..... L- t 

"",.,~o ...... I.• ..J ..... ;' ,' 

002 100 
0 0 2 101 
002 1 02 
002103 
00 2 10 4 
002 10~ 
0 0 210 t. 
002107 
0 0 21 1 0 
002 111 
00 21 12 
002113 
002114 
002 11 ~ 
002 1 16 
0 0 2 1 17 

002120 
0 021 21 
0 0212 2 
ll02123 
00212 4 
0 0 212 5 
0 02126 
"'"'';)1 ... ... \ J \.1 "- c. t 
0021 30 
.. ,,., .... 1':!' 
..JV C ..., J,. 

0 0213 2 
C.J 21 3 3 
00 2 13 4 
O r • ..., ~-.s 
- u .::. ,1, .;:. • 

002136 
(!0 2 1 3 ? 

0021 4 0 
·~·~ ';)' 4 1 - ' V \-. 

00 2 142 
0 0 ........ ._ c .L "t ~· 

0')2144 
0021 4 ~ 
::1 '32 146 
002!4 7 
002150 
0021 ~1 

000017 
0 0210 1 
0 000 0 1 
.... ,. .... 40 .a. ..:-.uc. 
.. •1 '""t - 0 "' J. ... .::. ..: • ._1 

1 46305 
15 '='" 0"' .. ~ ..:. .J 
.. """' 1"'1 .... .. ... 
l C. V ..:> J. "'f' 

i44 7 23 
1 5 .... .... . 1 . ..,. C ._;.~ .L 

14 7307 
12 0 3 0 6 
14 7 :' 22 
1 20 3 1 4 
1~ 271C 
. .... 0 -. ....... 
;, ~ . C. ""t IJ . --o-. ..... 
4 C. · C.~l.l 

120 240 

A 

...... .... 
A ... 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

034036 A 
025000 A 
01~ 001 A 
005111 A 
OOZOQO A 
002140 R 
004 47 0 A 
002000 A 
002 1 40 R 
004470 A 
002000 A 
0 02 14 0 R 
055000 A 
0~5 001 A 
001000 A 
102155 R 

000 000 A 
124 0 1 7 A 
0 0 42 5 0 A 
001004 A 
0 02 146 R 
1140. 14 A 
004 2 :50 A 
144 0 1 1 A 
001000 A 
102140 R 

0021~2 07 4 002 A 
oo2 1 53 o o e. :;o ~ A 

00 21 5 ~ 
t"'oo"'\-• _. ,.. 

'· ' iJ .::. J. .j 0 

002157 
0021 5 0 

~" 0 (' "' .. v 1.,1 ... v .1. 

000106 
1 '.,.-? ~, c o ·-· '- ~~ . 

R 

A 
A 

1483 
1484 
• .1, f"""t .. 
.l ~ O"-' 

1486 
1 4 87 

1488 

1489 
149 0 
14'31 
1492 
1493 
1494 
. ... '=4. 
.l'"t ... ~ 

1496 
1497 
1498 
149'3 
1500 
1 ~ 01 
1~ 02 
1503 
1505 
1:5 06 
150 7 
150 8 
1~09 

151 0 
1 ~n 1 

151 2 
151 3 

1514 
1515 
1516 

1517 
151 8 
151 S 
1:.2 0 
152 1 
1522 
1523 

1~24 
1 -~...J C. ..J 

1~26 
1~27 

1 00:?0 
• ....ll~ v 

1 -~ ~ ..J~ -:1 

1~ 3 0 
l e..., 1 

._1 .;. A 

1 ...... ~ ._I .._•, C. 

153 3 . -...... .. ! .... -=.. .... 

1 
........ .:' 
.,J.;., ..J 

1~36 
1 - -- ·.:.· ? . .. .., -
J. ._t .;.. ·=-
1 53 '9 
1 540 
1 :341 
1542 
1 543 
1 54 4 
1545 

FMDEEA 
F'MD£H1 

• 

FMDEH2 

BSS 
DAHl 
DATA 
:::lATA 
DATA 

D A T A 

. t 
1 ~ 
"+ 2 
1 
• 0 

• 

:I ELE TE 

• 

BLANK EN D ADDR ES S 
DELETE TI TLE !ICE 

LISTIN G FOR LU N • 

LUtt TEXT 

E ~' E C 
······· ~~ -~·················································*·~········ • M D D I F Y A S C I I D I G ! T S T R I N G CF M D S ) • !I 
ll FUN CTI ON : !I TO INCRE"ENT A 4 - CHARRCT ER ASC II DE CIMA L DI GI T FIELD 

~ITH LEADING BLAN KS . 
• * ENTRY: NO SPECIAL CONDITION S 
• 
• CALLI NG S EQUE rlCE : JSR FI'ID S • ~< 
• ·· uATA ASCII FIE LD ADDRES S !I 
• EXI T : ASC II DECIMAL S tRING INCR EMENT ED ~ . ~ . 
··~·~··~··········~···~··········~·······~···~·-·······~·~···~·~ · ······ rMDSl LOX FM DS P PDI~T X AT AS CII STRI NG 

LDE a , ~ CHn RS 1-2 TO B 
LDA l• X CHAR S 3-4 T~ A 
= A R IN CREMENT CHA R 
CALL r MDS S P ~DPA~ A TE CHAR 

CH A ~· s 2-3 

4 
4 0'·/ERFL 01.1 TO CHAR 

L LRL 
CALL 

24 
FMDS ~ PR "~ "' GA-r~ ur .-1 IC.. 

TO A 
CHAR 3 O V E R F L O ~ T: CHA R 2 

'" 4 .:. LLRL 
CALL FM DS:S 

C H AR S: 1 -2 
PROPAGATE 

TO A 
CH1':1R 2 OVERFL OWS TO CHAR 1 

STA 
STE 
JM P ~~' 

0 ' X . '; 

J. ' ·"' 
FM DS X>: 

R E ~TORE 
R E::'.! i 0 R E 
EXIT 

C HAR S 
CHAJ;: $ 

1 -2 
3-4 

·········~ ····· ~ ············· ···~·········~·-· • SERVI CE SU BRO UTINE TO PROPA GATE OV ERF'L Oli S * 
·········· ~ ···· ~-~~ ·····~~·····~-~ ~··~ ··~· · ··~ FM DSS ENTR I F OV ERFLOW , LOW BYTE OF A=D272 

A D D F' M IJ S C A D J.l I t~ '.:i 0 1 0 6 B U t·1 F' S l1 I G H B Y T [ • !·1 !'~ k E S 
~RLA 8 S ~ ~ P BYT ES 
J AN ~+ 3 DVERF'LO~ ? 

L 0 tl = 0 

ORA FMD $ T " E <:- , I .,;. OR HI BYTE WITH 0 366, L 0 lJ W I T !-i ' 0 ' 

S UB 
J:i P !« 

~, ...... ~ ... 
~ ENTR Y ~ 
•• Y.ll!ll!!lll!!f. ~ 

nlDS S T~< 

F'MDSXX 

F'MDSP 

• 
F MDS D 
Ft1!iS T 

' ... R .,).;, 

.lHHA 

Dt1 TA 
DATA 

FND S C 
fM DS S 

F r·1 D $X X 
F'MPT,~< 

' • • 
J. 

• J. 

f . M D :;: 1 

0106 
01 7 3 260 

RE ~: T DR E 
R E S ~ rJR E 

BYTE S 
LO W BY TE 

'"= TC"'~ EXT T ..,.. :'( C., - t .. I 

T n ,_ 

TRRN 2 F ER PA RAMETER 

EXIT l=lD DRESS 
4 , · -, , .._ r"'o " ' ..,.. ,.. ...- E ...., 
1 r H f·. H t'l t.. l " 

• 0 • 

AD
.,...n~~.,.. . ' ··~ - '• .. ~ . .. ·- ...... _. OF 

F f1 D S' S T ART 
A ~ C I I S T R r ii G 
t='I DDRES S 

16-r: IT MAS K 
E ~I E C 

··~····· ~~·····I ~ !I·············-~ ~ **.!f.!f.·~··~··· ~ ·-·~··············~····· .. .. 
• P ROCES S ENTE R< F'I'IEN ) t: 

• FUNC TI ON: TO ATTAC H ANOTHE R NAME TO A ~ EX I STING FI LE 
15 4 E. * 
'"'4 ~ J. ...! .. 

1548 
ENTRY: NO SPE SlAL CDN UITIDN :> 

154·:;, * CALLII'IG 
1550 • 

SEQUE NCE : J SR 
DATA 
DATA 
DATA 

FME N , ;~ 

AD DRE S S OF COMM AND BLDC KCCB) 
F' C ~ A D Tt ~t:S S 1551 • 

155 2 • 

1554 
1555 
l e e: .-

.._, ·- ' 0 

ll 

ll 

• • 
COfH1AND BLOCK: 

0 

WORD 0: LOGICAL UN IT NUMR~R 
~ OR D 1: KEY 
WORDS 2 -4 : O LD ( ~ ~ T S TING ) FILE 

. . -·------···--~ -~- · ·- -~·· · ......... ·- · .. ..... . . -· ---· ·-···· --····· ._ .. , .... ·---· .. -- .. . .. _... ----.. --~ . -···· - ... . .. _, .. . .... 

0 4 
0 4 

0 4 

04 

04 
04 
04 
.... .. 
u '-( 

0 4 
0 4 
04 
n ·1 
IJ ' 1' 

C4 .... .. .... ..,. 
04 
04 
'" .... lJ ~-

n • 
~· .. 
(: 4 
...... .. 
!, 1 .., 

0 :~ 

0 4 
" .. .... .., 

0 4 
)4 

0 4 
It .. 1 -· ~ . " u ~ 
r. ·• u ~ -:· 

I 'I ~; ·- ... ,. 
,.. 4 ·-· ,-, -~ •.r "T 

0 4 
,·, A 

'-' ~ , . . 
._• '!o 
r • , .. .... ,. 
f'• .-1 
.. ..t -.· 
' · . v 1-,• 

r .• . : '":" 

.. -._. ··:. 
. . , ( 

·-· •-t 

:3 4 
r . • ... ... 
..., .. ..: .,. 
')Cf 
- . 1.' "i' 

f• ... 
·-· ""t 

0 4 . :.: .::. 
n .• 
·~ .., 
04 
(!4 
(' 4 
0 4 . . . . 
•: -
' . ,, ~ 
•_i 4 

ft (,i, . . 
0 4 

0148 3 
01 4::'::4 
0 1485 
0 1486 
r. • ·' .-.. -•• 1'-t O l 

0 14 88 

01 489 
0 1490 
0 1 4 9 1 
!) ~4 '32 
n \ 4 ~ -.. , I :? .._, 

0 1494 
0 149 5 
l)l.:t '36 

··; ' c: U" ( I ' ·-· ,_, 
" • "" u· • oJ J. ...J J. 
('!. "' ~ .:-. ..... 
•J I .J t..t ,;:. 
(f ·. s n ·~· - u '-' 

.-, 1 "' 0 "'l ... ·-· . 
0 l 50 6 
0150 7 
'I ' "' ,-. ~~ ! -· _, •J 

~ l c: • • 1, .. _, • U 
:": "C" 1 ' vl ._t I 

0 1 5 1 ;::: 
O l e:'<·-· 

..... .1 .::.• 

0 1. 5 i 4 
.... .- .. c U J. -.) .L • .f . . .,, . 
IJl .:J .. '~ 

O •c:-1-. .L ..... • 

') 1 5 1 8 
1) 1 ~ · ·~ ' .• ... ~ 

') t " " , .. ,, ..... .... .. . 
0 1 5 2 1 
0 4 r:::-~. -. ' - . - - ,_, '--
t'! ' r .-, ·~ 
v J. - · c. .::· 

n ' c:' .-, ,. 
I) J. ._ J C, '• j' 

r. •c::.-.c
.J :. -~ c ..J 

Q; ~ :~ 6 
:'\. 1 r:: -j ..,. 
-.. I .._, .._ ~ 

l.! i ~ ~ ~· 
"' '· .J '- '·" 
,. • t:" '""I .- . 
J J ._; L:,_ =' 

O • r:' · 'o ,..o 
..,.._t:;,J,.• 

n:· c- . ..., .. 
•j L ·-· ~" .t 
I' .. t:· .-• • -. 
) J. .... ..,) c. 

0 ·~ -.... , ' ..... ..; . .:~ 
,.. ' C" .-.... 
4.) J. ...... ;. '"t 

0 ' r: .. ~. c: 
J. ._J • .; • ..J 

0 1 "'":> ' 
"' ,.J o,J t:· 

0 • e "':• 7 
I ·-' ·- • ' 

C• • r: ....... -~ 
0 J. ._ :. ..::: ·:· 

0 ~ ·-=. ·-:> ·: ~ . ·-· .;; 

0 ~ r.:-: ,.4 !'I 

J. ·- . "! ·- · 

0 1 5 4 1 
0 15 4 2 
0! 543 
0 15 4 4 
I) 1 5 4 ~ 
0 l 5 .;~ ~~ 
•l • c-,c -; 
'· J. .._t "1" • 

'i ! 5 .. :. :::: 
,, l' :::.:" ·" •:: .., .... .,. -
(l ••.:e.·, J, · . .1 _, .... 

.... . ""- .:-. 
·~· ~ · .. : ··-' -:.· 
1;, ' .:· "' • 
J - ·- · ·- · ... 
(! • r: ·-= ,. 
J 1 ·- · .... ~ . • 

0 1 ~ 56 

• 
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E.2 YORTE~ LISTING YtntA I 1'1 PROGRAM PAGE 21 LI S TING PA GE < 664 ) 

l ~57 • WORDS 5-7: l"fBI r 1 LE NAME !I! 0 4 01557 
015 5 8 
0 1 559 
01560 
0 1 56 1 

1 5:58 !II .. 0 4 
1 559 ~ EXIT : · A=O If NO ERRORS • 04 . . .. . · . 1 560 • • 04 
15 61 !«ERRORS: A=1 ON t UN DR KEY ERROR t: 04 
1~62 !« A=2 If NE~ NAME ALREA DY IN DI RECTORY * 0 4 0 1

., . .., 

.... b c. 
15 63 !« A=3 If OLD NAME NOT IN DIRECTORY t! 0 4 0 1563 

0 1564 
0 1565 
0 1566 
0156 7 
0156'3 
015 70 
0 1 571 
01572 
01573 
01574 
0 157 5 
0 1576 

156 4 !« A=~ ON I / 0 ERROR * o·4 
1 56:=i :.. A=6 ON DIRECTORY STRUCT URE ERROR t: 0 4 
1::'; 6 6 • . J: 04 
15 67 ............................................................................. * 04 

0 02163 00~001 
0 0 2 1 6 4· 0 ~ 4 1 :5 6 
002 16 :5 010422 
0 02166 0~4152 

A 1~ 6 3 r i"'EN1 TZA 04 
A 1570 STA F"M ENEF' CLEAR ERROR fLAG ·o 4 
A 15 7 1 LDA TWO 0 4 
A 1572 . . ST A F"MENAA INITIALIZE NEXT AVAIL ADDRE SS TO 2 0 4 

157 3 ········~·············· 0 4 15 7 4 • GET FILE PARAMETERS • 04 

1575 ~······· .. •••••••••••••• 04 0 02167 006~0~ 
002 1 70 00 2433 
002 171 10 233::i 
002 17 2 1 02336 
002 173 0 7'41:5 2 
002 174 0 0101 0 
00 21 7~ 00220 1 
002 !76 0 44144 
002 177 001000 
002 2 00 00232:=i 

A 1576 JSR fr1fA ,X MAKE. F'ILE ACCE SS 04 
R 
R 
R 
A 
A 
R 
A 
A 
R 

1:577 
1~ 78 
1:579 
1::1 80 

1::1 8 1 
15 8 2 

1::183 
1::1 84 
1~8~ 

00 2201 006S05 A 158 6 
002 2'02 00474::i R 
00 2203 10233 ::1 R 1~87 
0 0 2 204 102 3 36 R 1:5SS 
00220~ 00 23 4 2 R 1:5 8 9 
0 02206 b010 16 A 1::130 
0 02207 002 3 1 7 R 
002210 014124 A 1::191 
00~211 120422 A 159 2 
00221 2 0~413* A 1::193 
0 0 2 2 1 3 .1 ~ 0 4 6 4 A 1 59 4 
0 02214 0541 30 A 1~9~ 
0 0221::1 006:50::1 A 1~96 
00 2216 00::10 32 R 
002 2i7 10234:5 R 1::197 
0 022~0 102335 R 1::1 98 
~ 02 221 1 02336 R 159 9 
002222 102 3 4 6 R 1 6 0 0 
002 223 002 3 4 2 R 160 1 
00222 4 002 3~1 R 16 0 2 
00222 5 001016 A 1603 
0022 26 002 3 17 R 
0022 2 7 001001 A 1604 
0022 30 0023 13 R 

C02231 
002 232 
002233 
00223 4 
002 23::1 
002236 
002 237 
0022 40 
002 241 
0 0 22 4 2 
0022 4 3 
00224 4 
0922 4 5 
002246 
C022 4 7 
OO C:'250 
·:· o22 s1 
00 2 252 
00(': 2:53 
COC:2 :!4 

1605 
1606 
1 607 

A 1 6 0 8 
R 

006:505 
00474 ::5 
102 33 ~ R 
102 3 36 R 
00234 2 R 
00101 5 A 
002317 R 
00650!5 A 
00:103 2 R 
102 3 44 R 
10233!3 
102 336 
102346 
0023 4 ?. 
0 0 2 3 41 
00 1016 
002317 
00 ·1 007 
00231 6 
07406~ 

R 
R 
R 
R 
R 
A 
R 
A 
R 
A 

1609 
1 6 10 
1611 
1612 

1613 

1614 
1615 
1616 
161 7 
161 8 
161~ 
1 620 

1621 

162 2 
162 3 
1624 
1 62 ~ 

0 0 2 2~5 01 0466 A 1 626 
0 0 2 2 ~ ~ 006~0:5 A 1 62 7 

n ...... . _,,.o 
'-.i UCC.O 

00~: 261 

I• 0 '-' "" €. <> .,) '- {". - &;. 

1··,;~ .... 1""'6'' 
. 1 IJ C . C, .,j 

" 0~?6 4 i .. ••CL- · 

r n .-."' 6 ""' J • c.. .:.. •J 

003?3~ R 
102342 R 
002347 R 

1628 
1 629 
1 630 

.... 

0 104 6 4 
0 0 6505 
0 0 37 3 5 
1 b 234 5' 

. . 

1631 
, .6 32 

A 1633 
A 1 63 4 
R 
R 16 3 !5 

·-·--

MZE 
MZ E 
STX 
JAZ 

INR 
.J MP 

F'MENCB 
F'MENF'C 
f'I1ENPB · lP.+:5 
F'MENEF' 
F'MENX2 

SAVE ADDRE SS OF' POINTER BLOCK 
ERR OR ? 

YES . SET FLAG AND EX IT 

·······························*••• • CHECK THAT NEW NA ME ~OT IN F ILE • ••••••••••••••••••••••••••••••••••• 
JSR FMRW oX RtWIND DIRE CT ORY 

MZE 
MZE 
?ZE 

. J ANZ 
·. 

fMENCt 
F'MENF'C 
f"MENiP 
F MENE CHECK FOR ERROR 

L DA ' ~~~l;iCB. 
..• ' .. , 

.. .. "· ADD ' . 
srA 
ADD 
!TA 
JSR 

1'1 Z E 
MZE 
1'17.£ 
MZE 
P ?":' ... ~ 
PZE 
JA NZ 

JtlF' 
. 

FMEI'INf.l 
THREE 
FMENNA+1 
FM SD,X 

FME I'ItHH 1 
FMENC B 
f MENF'C 
F'M ENPB 
F' MEI'! BP 
f MUI AA 
F' .MERt 

Ft1EN E2 

LOAD ADDRES! Of OLD NAME 

taAD ADDRESS OF NEW NAME 
SEARCH DIRE CTORY rnR NE~ NAME 

CAE CK F"DR ERROR 

EARCR 2/NEW NAME IN F lLE/ 

··~···· .... ·······~·-············ • 1'1EL.I NAME Dl(~ FIND ~ OLD ' NA"E • · · •••••••••••••••••••••••••••••• 
' JSR FMR W•X ' REWI ND DIRECTORY 

MZE 
MZE 

. P ZE 
. . J A 1'-l'Z 

JSR . . . 
MZE 
M"E . .:.. 
MZE 
MZE: 
PZ E 
P '0• ~ 
'--

~!AN Z 

JOFN 

rM ENCJ 
·. FMENFC ~ 

Fr1 f. NBP 
tr~ ENE : 

fMENNA 
FMEN CB . 
FMEN rc · 
FMENPI 
FMEN BP 
FMEN AA 
FM F.:N E 

FM ENE3 

CHE CK F'DR ERR.OR 

.··,SE ARCH DIR ECTO RY F'OR OLD NAME 

CHECK FOR ERROR 

ERRO R 3/0LD NAME NOT IN fiLE / 

STX FMENBP SAVE BUFFER POINTER •••••••••••••••••••••••••••••••• 
• -~AVE OLD NA"E P AR~MS IN TEMP • 

·······~························ LDA SI X 
JSR F'I'I MV •X 

MZE F"MENBP 
PZE fMEtH .................. ~········· 

• ~9VE NE ~ NA"E IRTO TEMP • 
·······lP.·········~········· LD A TH ~ EE 

JSR F'MMV,X 

~ .... . .. . 

E. 1 

04 
04 
04 
04 

n 1 "'• .,. ":" ..... ·- , 4' 

0 1578 
0 1 :579 
0 1530 

04 01581 
l!lf.!ll!lll!ll!ll!ll! 

04 0 1 58:3 
0 4 01584 
0 4 01585 
04 0 1586 

0 4 0158 7 
04 0 1 5 88 
04 0 158') 
0 4 015':1(1 

0 4 01591 
04 0 ,.,.,.. .... 

.1. ._, '=' c. 
04 0 159 :::~ 
0 4 01594 
04 0159 5 
0 4 01596 

04 0 15 97 
04 01598 
0~ 0159':l 
t):j. 01601) 
0 4 0 1 601 
0 4 0 1 6 0 2 
0 4 1} 160 3 

0 4 0 1604 

0 4 01605 
C4 0 1 E.06 
C4 O·.;n7 l. - • • 

0 4 01608 

04 0160 '3 
0 4 0 1 610 
04 0161 1 
0 4 01612 

I'J 4 0 1 '' '•"• - '=" ..!. .;) 

04 0 1E. 14 
0 ·4 01 615 
0 4 01616 
0 4 0 161 7 
04 0 161 8 
04 0 1 6 19 
04 01621) 

04 01621 

0 4 0 1622 
04 0 1 623 
0 4 01624 
0 4 01625 
0 4 0162~-
1}4 01.627 

1)4 01628 
04 0162'3 
04 01E.3(1 
0 4 I} 16::::1 
C4 0 1632 
0 4 0163:::: 
1) 4 01634 

04 016 35 

• 

• 

• 
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E.2 YORT£~ L IS TING PRO GRAM PAGE 2 2 LI ~>T l NG PAGE ( 66 5 ) 

002 1:66 

oocc6 7 
"' o"' -:o '? o 1.; '-• ..._. r 

00 2 C:71 
0')2 272 
nn ':'-=' 7 ~ 
·~· .... --, .._, 
o oz c:7 4 
"' ')~ ..... "":' -1.1 .__ ._ C. 1 .,J 

0 02 276 
•. , .. ,?~ '?7 
•. 'lo. '- L ~ 

C023 00 
00 2 30 1 
00 2 3 0 2 
~o .... .... o .... ._ c .;, .;t 

n o~ ""0 4 ... '- ._, ,.. ,......, _,...,r 
:_. iJ c. .;, u ,J 

0 02 3 06 
0 02 30 7 
,..., .-. - -~,.. u v c. .j J. ... , 

" 0-.""" " 1 :... c . ..;. J. • 

n o 2-:-1? 
•• oJ ... '-

0 02313 
0 023 14 
0023 1 5 
" " 2 ..... £. '-' o.J ~ .l Q 

0 02 317 

00 2 320 
0 02321 
002 322 
0023 23 
00232 4 
0 0 23 2~ 
00 2 3 2 6 
,, 0 ':' ":' 0 '? 
"J '- ..., c;;, ~ 

" 0 "' ~ .... 0 u c::~ .:> 

ro 0 '::> "=' 3 1 V I ., .._, 

:.' 0 2 332 
..,,- ..., ..... -
;.) \,.1 c. ~ ,:, ..:.· 
0!:123 34 
00 .... ........ .. 

I C. .j .,) .. J 

" "2 .... ""' IJI.I . ~ ~t;) 

':' 0 23 40 

0023 42 
Or.J 2 3 43 
802 344 
C 0 2346 
t"!Q'::> """"' ... .... oJ "'T( 

oo ~ """' .. .. ~,. ._ ._,,.J<J 

G0 23~G 

0 02 3 5 7 
0 02 360 
002 361 
00 23 62 
"" 2 .... , .... -..' • .. • ·::> ":'" ~ 

0 " " '"''"~ • V C. ·~ ~ .... 

0 023 65 

002347 

OQ6:;o~ 

00 27 32 
10 .......... ...... .:. v ..:· ._l 

102 336 
' 0 ~ ........ 4 ,; ... .... w ._. 

0 02 3 4 1 
o. 0 1 0 1 (. 

~ 

r:. 

R 
R 

0 0 2 3 17 ~ 
074 0 4 2 A 
01046 6 A 
0 06~0~ A 
0 ('- ~~- -u .,:; f ~ ·J ;'\ 

0 0 .2 3 4 7 R 
1 0 22. 4 2 R 
"" 6 1t!' "'~ "" u u .... n .. •...J . 1 

00~ 6 11 R 
102 3 35 R 
l 023 3C R 
001 0 1 0 A 
002 :-:~ 20 R 

010 4 22 
00 1 000 
00 2 3 17 
0 1 0 4 6 4 
0 ~4 023 

034025 
03 ~ 000 
01~ 0 02 
1:504:5 5 
0 :5:5 002 
01 4 01: 
001 0 0 0 
1 0Z 3 33 

A 
A 
R 
A 
A 

A 
A 
A 
A 
A 
A 
A 
R 

0 74 C02 A 
006:50 3 H 
00 4 457 R 

000003 

002163 R 

006~0~ A 
0 03 l. l 0 R 
10244 1J p 
001016 ~ 
0 " ........ 7 ·' \.' c. ·~ ...,. 
025002 
01~(101 
15 0 4 63 
054056 

. 
H 

A 
·'· r• 
A 

'6 "" " . .....v 
1637 
.,~":t~ 
• Q-'U 

163 '3 
1640 

1 6 41 
1642 
1 6 43 
1 6 44 
1 6 4:5 

1€.46 
1 6 47 
' ~ 4'"' . .... '-' 

~ .... ... f""'il 
.l O "'t :> 

1 6 50 
.. ~ - .. • o"' ! 

16:52 
1 6 :=i3 
1 6 54 

1 6 5 :5 
1 'G 56 
1657 
16 ~8 
1 659 

1 6G O 
1661 
166c 
16 6 3 
1664 
1665 
16€.6 
16 6 7 
1 66 8 
1 669 
1 670 
1671 

l6 i" 2 
16 13 
1 6i" 4 
1 6 7 ~ 
1 6 76 

1677 
1678 
167 9 
1680 
1 6 8 1 
16 S2 
1 6 83 
1 68 4 
168~ 
' 6 ""' 4 c o 
'6"'? • v' 
1.:::0 0 .. .... ~· ~· 

~6 S9 
1 59 0 
1 6 '31 
1 69 2 
1 693 

PZE fM ENT 
~~~····~ ~ *·····~~~~········ 
~ MA~E EN TRY · IN DIRECTQ~Y ~ 

~·-···· .. ~ ·················· J SR F'MGD ,>: 

MZE 
MZE 
MZE 
r:oz E 
JA~i Z 

~ T " -.> A 

L DA · 
J <;'C" .. ) .... 

PZE 
t·l Z E 

F' MENCB 
FMENf C 
FMENP B 
FM ENAA 
FME NE 

fM EN BP 
"" I ..• 
.;, . ' 
F 1·~ t1 V , X 

FI•1ENT 
FM ENBP 

CHECK F" OR ER ROR S 

MOVE ENTRY F R 0 ~1 TEMP 

,__, , _ X 
r " ' ...,. " ' 

WRITE BU FFER TO R ~lD 

r1 z E 
MZ E 
J AZ 

.......... 
• ERROR • 
~······· · F'ME,.E2 LDA 

JM P 

F t·lE NC B 
F ME ~!,f C 
r~~C:NX 

TWO 
FMEI'IE 

F'MENE3 LDA THREE • 
F MENE STA FM ENE f LOAD 

················*~·········· ·· • CLE ~R LOC KOUT BIT IN DS T • 

·················*~········· FME NX LD X F"M ENPB 
LD X o ~ x POINT 
LDA 2 , ;< • 

ANA BRI2 CLEAR 
STA 2 • >~ 

ERROR fL AG 

X AT D ~T -.> I 

TO BU f FEF~ 

F'~E N X2 LDA F'M ENEF LOAD 

LOCKOUT BIT 

A I.UT H f RROR F'U~ G 

Jt·1P • Ft1Eh XX 

!1 ......... . 

ll EIHRY I! .......... 
F' P!Etf !T X 

FME I'I XX 

FM FNCB 
f:1 EN FC 

F'MENAA 
F"MENBP 
f MENE F 
F'MEtiN~ 
f MEI"iPB 
f MENT 

J SR 

DATA 

fMENXX 
F t1PT , X 

1 
3 
1 
2 
Fr·1 EN 1 
1 
1 
1 
2 
1 
6 

STDI<: :::: E>n T 
XF' f: R PARAt1 E TE!<' S 

! :< IT ADD;;: E S' S: 
3 P ARAME T ER::; 
C O ~ MAND BL OC K A~D RESS 
FC B A D DRE S ~ 
FM EN S TA RT ~ DD R E SS 
t ,• '"c.. ',< T ,., ' • . ... .. I ;"-. ..... !"t ,... ,- <"' ~ ,., v t-1 J. L. ,., ~· .LI " c_ ·~ ~ 

B UF FE R PO 1 rn ::: r.: 
ER ROR F" LAG 
tj H" '1il, E P 0 I " r ,... r . ~· i 1 i c.. i"' .. • _ .. 

AD I RE SS OF P OINTE R BLOCK 
E ti l RY 

E. 1 

EJE C 
· ··· · ~··· ~ ······~ ~ ············· ~ ······~*~~ ~ ·~~ - - ~-~· ····~· - ·· ~ -~~ · ····· 

F U NC T I o :~ : 

f I L 

TO F' P. OCES S 
LOC KOUT :S I T 

F'I LE 
IN 

A C C E (' 
• ( 

P ARM~ETER S, CH CC; I( 
DS T . 

r 

LOAD SE T 

. ,. ..... «; • 
1 0 :::- v 

16'3 6 • EN'':" RY: NO SPECIAL CONDITI ONS 
169 7 • 
.. ,; ,., -
J. O;t O 

1 6'3 9 
· ~ o " .t. I U 

1 70 1 
1 7 0 2 
1 ? 03 
1 ?' 0 4 
17 0 ~ 
17 0 6 
4 - ,.. 7 
.L til) , 

CALL It! G 

COMMAND 

EXIT • • 

SEQUEN CE : JSR 
::lAT~ 
DAT A 

BLOCK: :.l ORD 
!-! ORD 

0 : 
• • L • 

A =O IF f'ID ERROR S 

LUN 
KEY 

Of COMM :H~ D 
f.! f FCB 

X =ADDRE SS OF POINTER BLOCK<SEE rMG P ) 
LOCKOUT BI T( BI T 12 Of DS T (2)) SET I F 

BLOC K 

~!D E R R OR S 
1708 • 
1 70 9 
17 1 G 
. ? . 1 l . l 
171 :0: 

1?14 
.. ., .. ..: 
J. • • ' ... ~ 

1 716 
4 ... .. -, 
l (" J. '!" 

.... 1"' .L .. 0 

1 7 19 

• ERROR S : A= l I F I LLt'GAL KE V 0 ~ LUN .. . ~ 

* •····················~·····~-· ~ ~~·····~- - ~······· ~·~················· · F" MFA1 JS R FMG P,X GE T POIHT ER3 

LDB . ... "' '- L' t""! 

ANA 
S T >':! 

F MF'ACB 
f MFAE l 

2, X 
1 !' B 
R H ~ 
F l•l F'A ~( 

ER f.: OR 7 

NO. POINT £: AT PST 

GE T KE'( FRO M PST 
SA VE KE V 

ENT R'-l 

~- - - ·--· - ----·---. - . . . . . -. ---- -- - . . -· . .. --

04 
;j .. 

04 

04 

0 ·1 
0 4 
il4 

.-. ... 
•.; ..... 

ro .< 
.... '1' 
" .. ..J "T 

0 ·1-

04 
0 4 
r . ·• 
l _i 'T 

,, 4 ., 
f• : ' ·-· -, 

O ! E.3 E. 
01637 
l"l 1t:. .., O 
'-' 4 0..,1-.J\,.' 

,. . ~ ,. ,.-, () 
I) i ;:• .._:, _,. 

0 164 0 

0 1 E. 4 1 
01642 
01643 
0 1E.44 
01645 

Ott::. 4 6 
0!647 
016 4 :3 

0 1 6S2 
('·, .. (." c ·~ ... . ; ....... .. 
" ' b .. c. ... .... 4. .j .... 

'v"' 4 ) 1 • C: <:: I E. .. J .:o 
r. ,4 '"•J 1 ... c: _,. u '"t t• ._) r.:·· 
04 0 165.7 
.. , "' .-. 1 /' "~ .-. 
'.. .. ,. 1,.1 t• ..J .:. ... 

:) 4 0 1659 

04 I) 1 66 0 
0 4 ou.&t 
0 4 0 1 6 6 2 
0 4 (1 1 €.6.?. 
(! ,o ... < ~ 6 A 
~~ ' 'f ·J J. ..... ... 

.-, 4 n ' -: t: c:;: 

.... •.i ... . ... ·~ ·- · 
- A - . 4 E , .· U ,.,. r.. i .• F-.... o 
r~ ,. ~ 1 ~· , -• 
··' .1' \.' C• r;, ,.-
i14 0. ·.:-:-_. . t·- ···· .·. • i • . . .. ._. ... I. • b b ? 
.'.!: .. , "' * :« Jt: .• 'It 

!)<} 0 16 71 

04 
to ·I .. ... 
. ·. "" .,) ... 
iJ ·'l . ... 
.- . t . . . . . 
'. .. ., -
., . 
: : ' . 

•• • 

. ' ·. . . 
.-, . t . · .. • 
.-. ~ . ,• 

• ! ' . ,, .• 
;, . . . 

.. , . 
• .. • ' . 
:J J. 
: . . . . .. . 
; I • 

r.~r --, ... 
• _, J. It:' " ~ 

n1C: 'J~· 
•. ... I"J • - · 
r••t.:...,-1 
I ) .I. Q t tot 

n , .:: ..,-· 
- J, Q ..... I 

(l 1 6 :-' .;:, 

G t 6 7? 
01 6 7:?; 
rl • .... ., .-. 
• ·' , t ' : .• 

;; ·-~· ··· ,_. . t• -::-. \_I 

'I L ';. l ._ :.. ..... 
.. , ..... ,., .... 
=.· .a. b C• '-
,., • .• r-. .... 
1.' }. t • c :.·· 
O l 6 f'4 
..... .r .-.e ·-· .·. '=' ·':· .• 
1") 1 .-:f? .... 
·-' · ~ r., '-' · .. .-, • .c ·.:· .. .. 
.I - v .... . 
(t ~ : 0::• ·::· .. • . . ·-· .... . · .. 
' · ~ . ~ .... 
I • L • • • -' ·· '='· ·· ·· - .. . , . " . '· ~ .. , ., _..., ,_. 
.- ~...- ._. ~ 

.... .lo ·~ •• .... . ... ,, .. . .. ... ' ;. "} .:· 

... . .... ·. " 
,_; ... ._, J ., 
•. . ,.. q '• 
•.• '. C• .• - ' 

.•. t"'1/! ..... . • 

."'t v o~.,...o · ! .-. . . . . 
., . 

• 

,· . ·-· .... 
.. . "' ·. . 
~, .... . . ... .. . . . · . 
:} 'l 
(1 4 
' I .· 
I. '-;' 

.~. .. 
' . . . .. 
,, .• 
·-· t• 

. ' . .. ~ 

... , .:1 
- ' .. . ... ·-. . "' 

··; -: 
l · . ,• 
.·' . '-· ~ 
• • • • _, ""f 

0 .~. 

.-. . / ._.. ., 
~· J. I'"•.~· 

.... 1 :::. . ..... ' "" Lt .l • ._, .:• •. • 

'"•' ? (t ··· ·.· ... . . ·.· 
... 1 - r· , ') .. . " 8' ·· 
,... 1 ._ r . ·· · 
._t ... ,•IJ : : 

1
-. • ..., ,., <"\ .. , .. -. 

1-, • 7 ,•, A 
• o I ' '· ' . - .. . 

f! -: ._,.. ( I :;~ . - . -
f·• ? r·~ ) .L ( -· ~ ,. . .. "":' (:• "":' 
1, 1 • .J ,· 

'I~ ?'fi1 :::. ... ... . - .... 
. ·. " 7 'J. .-. ' .. · i. ,. I ::'" 

··""""· ··· •_t ·'· .; I '. 
.-. .. - • l 
t A. / ! J. 

I I " • . 7 •. ... - ~ .... 

U
. ~ ' ? •• • 

' I ' •<' ... . " 
;-, • • ..., I I;. 
I o .:. L '•, 

O i 7 16 
r~ - .. -, 
\..' .!. · :0 ( 
.., . - .. , .. ·.: :.. r ... '=-.. ,, 1 -. . .-J 
\ • ... .L : .· 



. . 

. . .. . . . .. . .. .. ... , . ... _ .. ,_ .. ,, .. -··-··- .. -·-·· .. - .. - ~- ... ... _ ·~ .. . - · ·- . .. -- .. ~ ·-. .. . ... . ... . . . . 

• • 
E.2 YDRTEX LISTIHG Yfrl'fAIH PROGRA" PAGE 23 LI STI HG PAGE < 666 ) 

0023 66 
002367 
0 9 .~~.Q 0. . i · 
002372 
002373 
002374 
00237~ 
0 02376 

002377 
002400 
002401 
002402 
002403 
002404 
00240~ 
002 406 
002 4 07 
002410 
002411 
002 412 
00 2413 
00241 4 
00 241~ 
0 02416 
002417 
002420 
002421 
002422 
002 42 3 

002424 
00242 ~ 
0024 ~6 
002427 
002430 
002431 
002432 

002433 
002 434 
00 243:5 
U02436 

1720 

1721 
1722 
1723 

JAZ 

LDB 
SUB 
JAZ 

FMFA)( 

F"MFACB 
1' B 
F"MF"AX 

001010 A 
002377 R 
024047 , A 
146001 A 
001010 A 
002377 R 
00:1101 A 
0 01000 A 
102436 R 

1 7 24 FMFAE 1 I t!CR 
17 2 :5 JMP• 

1 
F"MFAXX 

02:5002 
016003 
14600 0 
14600 2 
0:54 037 
02:5001 
016001 
1~046 3 
004~6 0 
164032 
00:5121 
024026 
0~6004 
0:560 06 
00 :5101 
0 :56003 
056005 
016002 
1:50462 

, 114021 
056002 

01!~000 
016002 
11043~ 
0:56002 
00,001 
0010QO 
~02436 
' ' . 

074002 
806505 
0044:5 7 

1726 
1727 
1728 

A 172~ 
A 1730 
A 17 3 1 
A 1732 
A. 17 3 3 
A 17 3 4 
A 173:5 
A 1 736 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

17 3 7 
1 738 
173'3 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
0'47 
1748 
1?49 
17:5 0 
1751 
1~:52 

A 1?~3 
A 17:54 
A 1 ~:s:s 
A 17:56 
A 17'7 
A 17~8 
R 

17,9 
17.60 
1~61 

A 1 ?'6! 
A 17.63 
R 

··~········· ll! LOAD FCB • .......... ,.. 
FMFAX LDB ~'X 

L DA 3, B 
• SUB o,B 

SUB z,B 
STA fMFAT 
LDB ltX 
LDA 1dl 
ANA RHW 
LL S R 16 
MU L f"MFAT 
IN CR 021 
LD B F"MF"AF'C 
STA 4,B 
ST A 6,B 
INCR 1 
STA 3tB 
STA SrB 
LDA 2 rB 
ANA LHI-I 
ORA FMFAK 
STA 2,:£: 

·········~················ • SET LOCKOUT BIT IH DST • •••••••••••••••••••••••••• ' LDB o·,x·· 
l..l:lA 2tB 
ORA . BS12 
STA . 2tB 
TZA 
JI'IPll F"MFAXX 

••••••••• 
• ENTRV ' ll 
lllll!t······ rnFa · sTx 

.JSR 
. . 

. . . -

F"MFAX)( 
r" MPT,)( 

OK IF ZERO 

OTHERUISE MUST COMPARE KEV S 

EQUAL ? I 
• . 

tfO. SET A=l TO FLAG ERROR 
EXIT 

POINT B AT PST ENTRY 
GET END+l TRACK ADDRESS 
SUBTRACT START TO GET PARTITION 
SUBTRACT Off BAD TRACK CO~NT 
SAVE GOOD TRACK COUNT 
POINT B AT PST 
GET COUNT Or RE CORD S/TRACK 

GET PARTITION GOOD RE CORD COUNT 

POINT 
STORE 
STORE 

B AT fCll 
CURRENT EOF 
EXTENl END 

STORE CURRENT RECORD 
STORE EXTE HT STA RT 

Cl-EAR KEY F IELD 
LOAD !<EY 

POINT :S AT DST 

SIT LOCKOUT BIT IN DST 

TO FL.AG OK 

• 
' .. 

STORE EXIT 
)(f"lR PARAMETER 

TRACK COUN 

0 4 01720 

0 4 0 172 1 
0 4 0 172<: 
0 4 0 172 3 . 
04 0 1724 
04 0 1725 

04 01726 
04 01727 
0 4 017'28 
0 4 01729 
04 01730 
0 4 0173 1 
0 4 01732 
04 0 17 33 
0 4 01734 
04 0173 5 
0 4 0 17·3 .:;. 
fl • " ' 7 ..... -l~ V.I..;,~ 

04 
0 4 
04 
04 
04 
04 
04 
04 
04 

01738 
0 1 73'3 
01740 
0 1 7 41 
0 174 2 
017 4 3 
017 44 
01745 
01746 

0
~ ,. . .. ..., .. ..., 

I U J. r" ""tt 

04 01 74:3 
04 01 7 49 
0 4 01750 
04 01751 
(1 4 0 1752 
04 01753 
04 017 54 
04 0 1 755 
04 01756 
04 01757 
04 017 58 

04 01759 
04 01761) 
0 4 01761 
04 01762 
04 C 176'=' • , ... J 

1764 P'ftF'A)CX BSS 1 · EXIT ADDRESS 0 4 
002437 000002 A 
00 2440 . . 

1 i!:'6:5 DATA 2 2 PARAMETERS l' 4 

17&6 ri'IFACB BSS 1 CONTROL BL OCK ADDRESS 04 

0 1 7 64 
0 1 765 
01766 
01767 
0 176 :J 
01769 

002 441 
002442 
00244:3 
002444 

1767 F'MFAF'C BSS 1 ADDRESS OF F"CB 0 4 
1768 DATA F"MF~l rMF"A START ADDRESS 0 4 
1 i'69 FI'IFAT BSS 1 TEM P STORE 0 4 
1 ~ 7 o F 1'1 FA K · B s s (· 1 ~ . ! , PRoT E c r K E v o 4 
1 ,.- 71 LH::c .. 1) 4 

1772 ··········~······································Yo····················· 04 1?':<"3 • _ , • 0 4 
li'74 • F' 1 N D N E X T F" I L E N A M E < F" M F F ) • 04 
1775 • * 04 
1i' 7 6 • .F'UiiCTIONt TD FIND THE NEXT FI LE tiAME IN THE riLE tiAt1E DIR ECTOR Y * 04 
1777 • AND MAINTAIN A liEXT AVAILABLE RMD ADDRESS COUNTE R ~ 0 4 
1778 • - ~ 0 4 
1779 • ENTRY: BUFFER HOLDS CURRENT SE CT OR OF DIRE CTORY ~ 04 
1780 • BUFFER POINTER POINTS TO CURR ENT NAME * 04 
1781 • * 0 4 
1782 • CALLING SEQUENCE: JSR FMF'f' X * 04 
1783 • DATA ADDRE S'S OF LUN ~ C4 
178 4 • DATA F'CB ADDR ESS * 04 
178~ ll DATA ADDRE SS Of POINTER BLOCK * 04 
17 86 • DATA BUFFER PCINTER ADDRESS ~ 0 4 
1787 • DATA ADDRES S OF PTR TO NE XT AVAIL AD DRESS * 04 
17 88 • • O< 
1789 • EXIT : 0\IF'L SET ON EOF * 0 4 
17 90 • A=O If riD ERRORS ~ 04 
1791 • B.EQ.O ZERO ENTRY * 01 
179Z • B.GT.O BLANK ENTRY ~ 04 
1793 ll B.LT.O FILE NAME ENTR Y • 04 
1794 • X•ADDRESS OF NE XT ENTR Y< IN BUf !'" ER > !!! 0 4 
179~ • . . . !t: 04 
1796 • £RRDRS: A•~ ON I /D ERROR .. 0 4 
1 7 ~7 ,.. A=' ON Dt RECTORY STRUCTURE ERROR J: 0.4 
17~8 • . lf. . 0 4 

1 7~3 ····················~····································~············· 04 1801 ........................... 0 4 
18 02 • -CHECK ZERD ENTRY COUNT • 04 
1803 ........................... 04 

00244' 034146 A 1 8 04 F~FF'i •L DX ' F"MFfBP · POINT X AT BUF'fER POINTER 04 
G 0 2 4 4 6 0 2 4 1 4 3 A 1 8 0 :5 L D B .. r·tl F" g.j:" C P 0 I N T B A T F" C B 0 4 
002447 02~001 A 180 6 LDB ~,B GET BUfFER ADDRESS 04 
002 4:50 0 64146 . A. 1 30 7 STB tr1FFT SAVE 0 4 
0024:51 Ol&ObO A· 1 8 09 LDA o ,B 'G ET ENTR Y COUNT 0 4 
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0 .1 7 7 1 
01772 
01773 
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0 .. -:o...,t':' 

1 t' •.• . .... 

l-, i ., -, .:: 
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01782 
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01784 
0178~; 
01786 
01787 
t. t ... .-• 0 ... I 00 

0 178·~ 

!! 1 790 
0 i 7 9 1 
(11 7 '~·~· ( - ,_ 
0 1793 
017 9 -1 
0 1 7 9 5 
0173 6 
0 17 97 
017 9 8 
01799 
o t :::ot 
0 1 ::: 02 
01:::0:3 
0 180 4 
01805 
0 18 0 6 
0 1 8 0 7 
0 t:::: 0 8 
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C . 2 VORTEX LIST I NG 

0 024 5 2:: 
0 024, 3 
U02 4:S4 
o 0 2 ft$.CL 
0024~6 

0 0 2 4 57, 
0 0 2 460 
002 461 
no -=' 46? .... '- ~ 

002 4 64 
:102 4 6 ~ 
00 2 46c 
0 02 4 6 7 
0024 7 0 
002471 
00 2 472 
0024 73 
00 2 474 

002 47~ 
00 2 47 6 
00 2 47 7 
002 ~0 0 
0025 01 
00 2 ~112 
00 2 ~0..3 
'10 2 504 
002 50::i 
002506 
00 2 507 
002510 
002 511 
0 02 512 
(I (I ':> .,. • "=' 

"--· .1~ 
002~14 
002:51:5 
00 2~16 
0 02 :5 17 
002 520 
002 ::i21 
002 522 
C02 ~Z3 
00 2524 
00 2:52~ 
00 2 :526 
002 :527 
:) 02 ~30 

002 ~31 
0 02 ~32 
no -"lo E"--. 
- C ..J~-::0 

002~ 3 4 .... .... -.3-•.) u c. .j ..J 

0025 36 
00 2 53 7 
002 ~ 40 

002541 
C02542 
0 ll ? .. 4"' • . '- ._. •.J 

--o ~ - 4. :..· c. ..J ' 1' 

002 :54!5 
" .., ::> ... ·" <: '•'"''--TO 

0 0 ~ .. .. 7 c. ..,J "t • 

00 2~:50 
no- - · · u ~...~ ._J J, ,..,.. ___ _ 
··' u c. ..J ~ .:. 

00 --w:'C. ...J..J~ 

0
,... . ._ • .:- .. 
t..• .:. ...,) ..J ..... 

0 "'- C" S'IE' v c. ....; ..... ..,) 
0025 ::16 
'l n--·'- .. c. .._1 ••• ( 

11)2 560 
r.;)2 561 
,... ,... """' .. '
I . '·' ·:. ·-' C• c. 
n ,., · ~ ., ,... -
,_, '-' ~ ·-.1 '=" .,:. 
0!) ~ - e · c ..... . "1' 
,..,. "' • .. C" ,. ~ 
I j 1.1 c ._1 1,:• o..,l no.-,e c.• 
·~· • c-• p o 
002 5 6 7 

,., 0 -:> "' ~ (! 
v~ '"""'-' I • 
,... ,., 2 ... ... 1 
'·' '·' · .. • r 

001015 
0 0 2<t&4 
00 5 (12 1 
120465 
05~00 0 

00 5 0 14 
005001 
007401 
00 1 010 

001004 
002 :1 70 
14413 1 
00100 2 
00 2:S 70 
0 1 ~0 00 
12046€. 
0:5:5 000 
00 ~ 01 4 

0 150 00 
00 5 0 1 2 
0 0 ? 4~ 1) 
0010 1 0 
1 0260 7 
00 ~ 311 
o.o 7 4 (J 1 
00101 0 
10260 7 
00 ~ 3 41 
14042 3 
1441 06 
0 0 456 0 
1 70 4 6 6 
00~021 
02410 2 
1 4 600 0 
00 1 01 0 
0 0 2~ 4 4 
01 ~ 00 0 
0 0 1 002 
002 :5 70 
00 61 40 
1 "'"' ':>«; -::> c;, ._I ~ ...., '-

OO lOli:o 
00 2!53 2 
00~1 0 2 
0 010 00 
0 0 25 33 
00 ~ 302 
06406 3 
0 1 50 0 5 
00200 0 
002~ 7 3 
02 4 0 :5 7 
00:500 1 
007'40 0 
00 1 00 0 
1 0260 7 

0 1 , 000 
00 ::101 2 
034~1 4 3 

1450 0 3 
005311 
0010 0 4 
002::57 0 
06 :5 00 3 
00512 1 
,..,., ..... f"''oO"' 
vv ~ v · V 

00 2::S7 3 
00 6~ 1)~ 
0047'2 C: 

R 
A 
.~ 

·~ .~ 

H 

A 
A 

A 
R 
~ 

H 

.... 
" A 
A 
A 

A 
A 
A 
" ,.., 
R 
~. 

H 

A .. 
" .... 
R 
A 
A 
A 
A 
A 
A 
A 
A 
"' ,., 
R 
A 
A 
R 
A 
A 
~ .., 
R 
A 
A 
R 
A 
8 
A 
A 

A ,... 
.~ .... 
R 
A 
R 

10 261 l R 
l "' ~ 6 • ~. R • .. • c. J. L.. • 
" ,.., """' ...... " ... ....... .L ... .:.. '=' J. ..,. r:. 
001016 i-f 
.,.,~ ,. o ... 
.L i..t C C• f 

"'0'')0 '' IJ .l I \J 

00 2 4 45 

010 4 6€. 
O n • r• " l"'' 

'-' 1 \.1 v 'J 

~ ,., 
A 
R 

A .... 
M 

0 0 2S72 10 260 7 R 

1 S0 9 

13 1 0 
1 s 1 1 
1 8 12 
1 8 13 
181 4 
l " . .. .;:. J. -.J 

1 81 6 

131 7 
1 :3 1 8 
1 8 19 
1 8 20 

1 821 
1822 

1 "" ~4 ·-· ~:. 
1 0 -:JC 
• v ·- .J 

1826 
1 .... ~ ., 

0 .:: , . 
t O'::'C 
.A. Vt... "-1 

1'='~ <'::! 

4 ---· ..... ""' 

1830 
1 8 3 1 
.. 1"'1 - "'"' ... Q.:.• C.. 
~ "" ..., ..... .a. o . .:. J 

1 S34 
1835 
l o .., ~ 
~ ... b 

1 8 37 
1 0?0 .... '"' .... 
1 839 
1 8 40 
1 ::3 41 
1:~: 4 2 
1 8 43 
1 3 44 
1 8 4 5 

1 94 6 
1 8 4 7 

1 848 

1S4 9 

13:>0 
1851 

18~2 
185 3 
18 5 4 
1 .... ~ ... 

0 -· ·-· 

1 8 ~ 6 
~ -CI'
J. 0 ·- · ,. 
· s .,.~ 
J. -· •:.0 

l o::o a: q 
v -· ~ 

1 860 
1 8 61 
1 86 2 
1 863 
1 86 4 
1 ~ .... -.;:. C• ..J 

1 8 6E. 
1 0 .::7 """ ,_, ,. 
1 8 €. 8 

1 86 9 . ,.._ -~ ,.,. 
.L ·~ (. 1.) . --,. . 
J.O~ .l 

1 87 2 

1873 
18 74 4---.&. ~· ( ·- · 

1876 

1
,.. ..,.., 
o r ,' 

1 S 78 
1 879 
188 0 
1 <.:' 0 • 

'-''-' .&. .,...,...""" 
J. OC' C: 

TEA 
""' r. T'l .. , ;...1 J.J 

STA 
T A;<, 
T-.. A 
' ~ 

S OF 
. .J A Z • 

FM F" F" 2 

FIV E 
0 " ' ,, 

FMF'FXX 

······· ~ · · ············· * BUMP BUFF ER P Ol liT ER • ........ .. ~· ····· · ···· · ·· 
FMF F 2 ~ AN FMFrE6 

,.-. t I 'B . " '"' -

...... • r- ("; 
vi H 
T ....... J' 
. H r\ 

FMF F 20 
FMF'FE6 

0 , X 
"'! " ... . ... ... 
0 v ' ... 

·····~- ~ ~· ····· · ······· • :D EN T l FY ENTR Y TYP E • 

·······~·· · · ··· ·~ ······ i.. DA o , ;.~ 

TAE 

DAR .,.,..,F . :;. u 

JAZ • 

DE CR 
S UB 

DI V 
"!' B A 
LDB 
S UB 
J QZ 

LDA 
JAP 

SUEI 

JANZ 

IN C F: 
I ft1.4 ~ 

..Jnr-

DE CR 
.::: TB 
LDA 
CALL 

... z ~ ! t I 

r;: o r 
' •• <:' ll! 

"" I - I I ' 

,.. ·~ ,.... ("*' '" ... , 
r nr r ~-.1'\ 

F r~ F c· "'., I o ,,,~ 

041 r-r, , , ,.., 
:· ....... : I' . 

F Mt'F T 
1 6 
:n x 

F't1Fr T 
(' , B 
r.I'I FFX 

• ll! •• 

· · -=-... ~· 

"' •• 
~- M FF T 

5 • X 
FM FF TS 

rfo1 F F T 

• 

P RO GRAM P AGE LI S TI NG PAG £ < 

' 

El'H RY COUNT 

YES 
:S f.: T EU F' F'E R 

POIN T X AT 
A=O TO 
DVFL TO 
IF ZERO 

S ET 
S ET 
EOF 

0 ? 

PO I NT ER TO W:::JRD 

ENTRY 
FL AG NO ER ROR 

F LAG EDF 
ENTR V COUNT 

ER ROR 6 /N EG E~ TR Y COUNT/ 

5 

ERR OR 6/MORE THA N :9 EtiTRIE S / 

BUMP BUFFER P O I NTE~ BY 6 

POINT X AT NEX T ENT R1 

GET WORD 1 
LOAD E:l( IT 
RE ~: ET OVFL 

Ft..ACi !N B 
TO FLAG 

,... ·- ,, L" -v ON ZER::l r- " ' .,.. n \I 
~. ! ,I~ • • 

OK 

SF:T 
EDr 

O'v' FL 
E i< I T 

TC ,..1 A·-· r _ '-' ECF 

GE T COU NT OF DAT A WORDS IN S EC TO R 

GET CU RR ENT ENTR Y NUMBER 

SUBTR ACT TOTAL COUNT 
LAS T EN TR Y '.' 

NO 
ERROR 6 / ENTRY NOT ASC I I NAM E/ 

i Lr.N K ENTR Y ? 

YES . SE T B= l AS EXI T FLAG 

NO. ~ ET E. LT . O F OR F I LE NAME ENTRY 
:SAVE EXI T iLHG 
GET F I LE END ADD~ + l 
CHE CK NEXT AV AIL ABLE ADDRE SS 

REST ORE EXIT FL AG 
SET A=O TO FLAG OK 
RESEl OV FL TO FLAG NO T EOF 

······· ~ · ~ ····· ~~~ -· ~ ········~ ~~~~ ·····~-~ • REA D IN NEXT DIRECT OR Y RECO RD ~~ CH AI N ll! 

~• ~ •• • • • 9 • ~ •••• ••~ ••••••• w ••~~ ·~~~••~ •• ~ •~ 
fMf F X LDR o,x GE 1 RM D LI NK ADDRES S 

TAB SAVE . ,.. .. ~ 
LV 1\ 

SUE 
D AR 

- - ·-- r-rc • 1 , r r 
':' v ... , ' .. ·, 

rr.F FE6 

P 0 : :-; T X A T t C E 

ERRCR 6/ CH AI N "D DR "· ,··" E<' H • C. ._, .,!:. ·- ._, NOT 

ST B STOR F ~iE XT C H A I N A D Jl f,;• E S S I I~ 
T J , o r • R 
.. ll\..· 

C .... . ' 
H LI.. 

I ... R _, -~ . 

•.. ~ .-. 
,., t!... c.. 
J ANZ • 

J ~l P 

•••••••*• 
• ERROR :.. 
••••• :e: • ~tl!': 
F'MF F E6 I ,, A 

~ ~· 

'"' P • ·-· !'( 

.-~ h' R X r t 1.. ' 

PIFF L U 
FM>rF C 
FP.FF BP 
r M r!"'V ')[ r n :- r r .. , 

Ff.1 F F 1 

SI X 
- ... ., .... F .., \I r r·r t t'\ ,.., 

,..H E··· ,.-..., ..... r-.. ~l E XT 

RE~D NE XT DIR~CTORY SEC TOR 

EXI T ON READ ERF: OR 

.- D •: .,. T t' u E 1.,. 1 . I .. 1 

SET A= E. 
EX I T 

S ~ AN 

AT EV! T t\4 

I NCREASING/ 

F C B 

" . . . . -.---.. ,.._ ...... ···-·----·---..... -.. ... . ... . .. . .. ~· -· - -·- • 0 ..... .. 0 ... ... 'Ho .. 0 

r . 4 
\ ) .... 

') 4 
..... .. ,_, ~ 
0 4 
0 4 ,., . , ... 
(: 4 
0 4 

') 4 
.-, ..• 
' "T 
.~ A 
U '+ 
n ~ .... . . 
, .. , A 

' ... ' "t 
04 

(;4 
(14 
!J4 
~I 4 
n ·' v "t 

(! 4 
, . 4 ·.· 
" A ·-· .... 
( · ' • •. : '1' 
(': . .. · ... 
0 4 

r. • ·-· .... 
i ' 4 

'
.-, , .. 
J ,• 

fl • . ... 
') 4 
fl4 
.-. ,t 
i,,l • .,. 

.~ ... , . ~ 
' .. . -· ,. 

,, . . ... , 

(; 4 
, •o A 
,_, "'1 

f: 4 

.-. .. 

.... .:.y. 

0 ·I ' ., 

r• .~ 

~-· -~ 
,.. ' '•' o.; 

.. , <I . . . ,, . 
v ' . ·. .. 
·~; .,. 
... .• 
•~: ' -t 

• ,. ·+ 
• : ."'! .... ~~ 

-. . ... .. 
··: -·~ 
c• '"< .-. .., ;.; ....,. 

... , . 
~: '-;· 

... ·' ,, ., 
0 4 

(I 4 ... . ._: ~ 
'' A 1.1 .. !' ,.. .. . . . ~ 

i• ~ ·' ., 

C4 
1•• •• 
.! ·~: 

D 4 
.... -~ ·.· -

0 180 ') 

0 1 8 1 0 
' . .. 4 .... .; l 
... 1 ·::· .l . 

0 
" 1 0:• 1 ·~ • ., ""-' .J,. •J 

(i 1 ::: 1 ·1 
0 
0 1 ·=· 1 !!:. 

• ·- · J._ •:..• 

1'\ t o-. ~ ,·, 
I) L •:1 C I. 

~, · ·-·"""' · '' L •:· C: ,, 
(i 

0 1823 
0 1 ·-. ;· ~· • •::0 c.. ~ 
0 
f) 

a 
0 18 28 
n 
0. 1 •:> . ., ( ' ·-· ·-· . 
0 1 :33 1 

U
• 4 ,-.. - .... 

1 ,: • . ;;; '-' 

' 1 ,-...... eo· u 0::• .:; • .... 
,·, 1 ·=- ·:· ,; 
'-' ·-· '-' ~ 

"· ~ .-. 4 , .. 
'·' J. .- · ' 

0 1 ::: •1 ; 
U• I •:• 4' ·:· 

J. ._, L • 

(I 
c 

1 
,·, • .. , 
·:· .... ) 

1 8 4 .:~ 
1••• i .-. ,. c "" ·..:· ..., .. 
0 1C· 4 ~· 

4- '-' ' I 

1·,· ( .-. 4 ~ 
.L ·:· t' 

0 185 (1 
01

,....,., 
"=' ·-· ; 

0 185 .:" 
0• 1 o~ e ,..... 

·:- ._ 1 ·- · 

01S5 ·-:. 
,., • .-. t: 6: 
u .• 0:• ...) ·.J 

0 • ,, 5 ~ 
A •.:0 ._ l':'o 

(l l 
.. . ~ .., 

•::.0 _, i 
'J' , ,·, C" ,. , ... ·=· J •:J 

01 85 ';') 

0 1 860 
0 
.-. 4 .;,. ,~ - • 

'I.I J ;,.· •:.. a.: 
0 . . · .. - .. 

"' •:a r;, , 

0 ' .;: . .., ' . \J \ .. •7 

0 
0 
0 
0 

1 .-. ,- --
.:;.. 0 ·-· 

l "6r . . . ,_, .. 
1 oj •• • .. .. _.:;, .. · 
1 •:':• ;;; ·:• ·-· ._ .... 

0 1 ':.•{. •. 
~ > • 

0 t , ... - • • • • 

.;. .: .... ·-· 
,., • '"' -, t 
·' .:. ·:· ( £, 

•n. 1 ~=-· .., ":'> 
·- · ; 1.. 

0 1 0 '7 ~ .• ,_. ( ·-· 
!) 1 '=• 7 1 . . . ... - . 
0 1 .... .., ' o:o 0 I· • 

A 1 ,-, -.. -• ' ; .-. .. - . . 
I.J 1 ·=· ~ ·~' ·-· I • .. • 

O •ro ~ .-~ 
... •:0 ,.. 71 

(I 1 I;! 8 (• 
0 1 ·:·c·• ·-· ·-· . 
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E.2 VORTEX LISTIHG Ytf"HAIN PROGRAM PAGE LI S TING PAGE < 668 ) 

o o ·2S73 
00 2574 
002 ~7'~ 
002 :i 76 
'] 02:577 
002600 
002601 
00250 2 
0026 03 

002 604 
00 260::1 
002606 
002607 
0026 10 
0026 11 
0026 12. 
0026 1 3 
0 02614 
00261~ 
00 2 6 16 
0 02617 
0026 20 

• 

1 3S 3 
1884 

••••••••••••••••••••••••••••••••••••• 
• NEXT AVAI LABLE · ADDRESS SUBROUTINE • 

04 01833 
04 0 1884 

' 1885 ~················~···················· F'MF"FTS ENTR 
04 
0 4 
0 4 

(1 1885 
0 1 8 8 .6 
U'1C•07 ..... v . 

000000 A 1 88 6 
0 24020 A 1 887 
146000 A 1 388 
00 1 00 4 A 1 889 
1 02573 R 
126000 A 1 890 
O::i6000 A 1 89 1 
001000 .A 1 892 
102:57'3 R 

LD B 
SU E 
JAN • 

FMF"F'A A 
o ,B 
FMFFTS 

COMPARE ~ITH NE XT AVAIL RMD ADDR 
EXIT IF NO CHANGE 

0 4 0188:3 
0 4 01889 

1893 
1 894 
1 S9 ::i 

ADD 
STA 
J~1P• 

••••••••• 
• ENTR Y • !1!., •••••• 

o, B 
o ,B 
FMFF"TS 

UPDATE NE XT AVAIL ADDRESS 04 0 1 890 
04 ' 0189 1 
04 01892 

07 4 00 2 A 1896 
006~0~ R 1897 
00 44!57 :z 

F' Mf"F' STX 
JS R 

f' MFF'XX 
FMP TtX 

STORE EXI T 
XFER PARAMETERS 

04 018'33 
04 0 1894 
04 0 1 895 
04 01896 
04 01897 . 

0 0 000~ A 

00244~ R 

0 00024 A 

. . 

.. 

1898 FMF"FXX BSS 1 EXIT ADDRESS 0 4 
1899 DATA ~ 5 PARA METERS 04 
1900 F'MF' F'LU BSS 1 ADD RESS Or LUN 04 
1 9 0 1 F' M F.f F C B S S 1 F C B A D DR E S S 0 4 
190 2 F'MF' F'PB BSS 1 ADDRESS OF' POINTER BLOC K 04 
1903 FMf fBP BSS 1 !U fF"ER POIN TER ADDR ES S 04 
1904 FMFfAA ! SS 1 AD DRESS Of NEXT AVAI L RMD ADDR 04 
1905 DAT A FMFf1 FM FF' ST~RT ADDRE SS 04 
190 6 fMF'F'T BSS 1 TEM P STOR E 04 
1907 fMF'F'20 DAT~ 20 04 
1908 EJ EC 04 
1909 •••••••••~•••••••••••••••••••••w•••••••••••••••••••••••~ ••~ ••••~••••••• 04 
1910 • • 04 

.. 1911• GET • . DIRECTDR Y SPA C E ( F' MG D> 11 0 4 
'1.912 • . * 04 
19.13 • F'UHCTIOH: TO GET SPACE f'OR A NEW ENTRY IN FIL E DIRECTOR '!' • 0 4 
1t.1.4. . * 04 
191~ • EHTRY: HO SPECIAL CONDITIOKS * :o 4 
1916 • • 0 4 
1.9.17 • CALLING · SEQUENtEa JSR F'I'IGD,X ~ 04 
1918 • DATA ADDRESS OF' LUN ~ 0 4 
.1.9 .19 • DATA ADDR£S S OF f CB * 0 4 
1920 • DATA ADDRES S OF POINtER BLOCK<SE:E FM GP> * 04 
1921 • . llATA ADDRE SS OF NE XT AVAIL RMD ADDRf.S:S * C4 
1922 • • 0 4 
1923 • EMIT : A~O IF' HQ ERRORS * 04 
1924 • . : ~ERD ENTRY ~SED IF PRESENT IN DIRECTORY * 04 
192~ • EDF' EMTR Y "ADE <IN BUf"F'ER > IF NE~ SECTOR ASSIGNED • 04 
1926 • . X=ENTRY ADDRESS(IN •urFER ) • 0 4 
1927 • IF' NE~ ~tCTOR, LI NK I S WRI TTEN CUT ON OLD SECTOR I! 04 

' .1928 • J: (;4 

1929 • ERRORS: A=4 IF PARTITION SPACE EXHAUS TED * 0 4 
193'0 • A=~ ON I 10 ERROR I! 0 4 
1931 • A=6 ON DIRECTOR Y STR UCTU RE ERROR * 04 
1932 • I! 0 4 
193S •••••••••••••••••••••••••••••••••••••••••••••~••••••••••••*•••••••••••.: 0 4 
19~~ ..................... 0 4 
1936 • REWINb DIRECTORY • 0 4 
1937 •••••••••••••••••••• 04 

01838 
0 1 899 
o·t 9 o o 
0 1 9 0 l 
0 1902 
0 l '=l J" ·:> 

J ~· .... 

0 02621 0·06:SO~ 
00 2622 00474, 
002 629 102737 
0 0 262.4 10 274 0 
0 0262~ 002744 
0 02626 .00.1Pl6 
002627 . 1.0:273~ 

A 1938 F"GD1 JSR fMR~.~ 0 4 

0 1304 
01905 
0 19 0E· 
0 190 7 
0 1 90 8 
01909 
0 1 91 0 
0 1 9 1 1 
0 1 '3 12 
0 1918 
0 1'314 
019 15 
019 16 
0 1917 
01918 
0 1 919 
01 '320 
0 1921 
0 1922 
Oi923 
0 1924 
0 1 925 
0 19 26 
019 27 
0 1 9 2 8 
01929 
01 930 
01931 
(1 1932 
01'3 3 3 
(11935 
01':<36 
0 19:37 
01 93 8 

R 
R 
R 
R 
A 
R 

MZ E 
f'IZE 
P zt· 
JANZ• 

f"MGDLU 
F'f'IGD F'C 
F' MG DBP 
rMGDXX EXIT OH liD ~RRCR 

04 0 1 939 
0 4 01'340 
0 4 01941 
0 4 0 1942 

0 4 0 194 3 
0 4 0 1 9 4 4 
0 4 0 194~ 
0 4 0 1946 00 2630 

0 02631 
00 2632 
0 02633 
0 0263 4 
00 26 3!5 
00 2636 
:::02 637 
00 2640 
0026 41 
0026 42 
0026 43 
0026 44 

0 0 2 6 4~ 
0026 46 
0026 47 
o·o 26 ~ o 
002 6~1 
002 6 !52 
0026 => 3 
002 6:54 
00265 ~ 

006!50~ 
002604 
102737 
102740 
1 o·.z ·f'~ 1 
0 0 2'74~ 
102742 
0 0 1 0'-1 6 
1 o a~a~ 
001020 
10273~ 
001007 
002630 

0340?'! 
. 01~07'~ 
14!50.01 
0 0 614.0 
·ooo 1r.o 
120466 
03 ~001 
001004 
0 02.723 

1943 
1944 
194~ 

A 1946 
R 
R 
R 
R 
R 
R 
A 
R 
A 
~ 
A 
R 

1947 
1948 
1949 
1 .9~P 
l 9~1 
19:12 

19~3 

19:14 

19!5~ 
19~6 
1957 

A 19~8 
A .1. 9:59 
A 1 .'36,0 
.A ·19 61 
A 

.A 1962 
196 3 
1964 

·····-~·················· • SEARCH FOR ZERO ENTRY • .......................... 
F'MCiDL JS R . F'MF'F'tX 

' 1 

• . 

MZE 
MZE 
MZ E 
PZE 
MZE 
JAN Z• 

,J 0 F" 1'1 

F'MGDLU 
fMGDF"C 
fM GD PB 
F'M GDBP 
f"M GDAA 
FMGDXX 

fMGDXX 

F'MGDL 

••••••••••••••••••• 
• NO ZERO ENTRIEI • ••••••••••••••••••• 

LDX F'MGDrC 
LDA fMGDBP 
SUB 
su.B 1 

ADD 
LDX 
.JAN 

1 t X 
120 

~I X 
1 ' X 
rt1G DX 

GET NEXT DIRECTORY ENTRY 

EXI T 01"1 ERRO R 

EXIT IF ZERO ENTR Y FOUND 

OTHER WI SE CONTINUE S CA N TO EDF' 

GET COUNT OF' WORDS US ED IN SECTOR 
COMPARE WITH S ECTOR SI ZE 

POINT X AT BUF' F'ER 
EXIT If SECTOR NOT FULL 

A 
A 
R 

196~ ................................................. .. 

. .. . ' .... . . 

-

• 

.. ·•· .. •• • • • 

0 4 01 9 47 
0 4 0 19 4 8 
0 4 0 194 '3 
0 4 ' 0 1 950 
0 4 019 51 
0 4 0195 '? 

0 4 01953 

04 0 1 95 4 

04 
0 4 
(} 4 

. 0 4 
0 4 
04 

0 • 95 ... 
L • .J 

0 19 5 6 
0 1 957 
01 -o::-3 .. ) !:;; 
01959 
01'36 0 

c·.;. ~ 1 96 1. 

0 4 0 1962 
(1 4 

04 
0 1 963 
0 1 '364 

(1 4 0 1965 

• 

• 
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E.2 VORTEX LISTING V$F'MAtN PRDGRM·1 PAGE ·:J .t: 
L. . ..... LI ST inG PAGE ( 

00~6~6 
f; 0 2-6$7 
'' '''"'6'" u uc. ov 

0 02 6 61 
,-, 0 '"' ... ,. ':) 
·-· '- e, r.:· L-

··· "" 2 "' "' '"' I. F U 0 0~ 

D0266 4 
C C2 E. E. 5 

002 6 7'0 
0 0 267 1 
G026 7 2 
' ' 0'"'6 . ... ~. '-; c. I' ...:· 

G:2 67 4 
!"! nc: .: ? e: 
._ y v ( '". 
..... ,.. ...... ,.. ..., ,. 
: : \..: C. C t' O 

0 ~ 2 6 77 
,., n '"' ~ 0 0 '-· ;_. c. / 
C' "' ~ .., ,., • ; •• t c. / t.1 J. 

C U 2~ 0 2 
0 (! 2 703 
O l12 704 
n , , ~ .,. 0 .. 
'- - ~ I ..J 

OC 270 E. 
I' 0 ..... .. !"t -. .• c. t u(· 
80 271 0 
00 27 11 
,. . "' ~ .. . "" 
Vl..1 c; I .&.C. 

G02 fl3 
!102 714 
i)02 715 
002716 
00 2 717 
0 ':12 7E:O 
0 02 .721 
1) 0 2 722 
0 0 2 723 
0 02 724 
00 272 ~ 
0 02 726 
00 2 72? 
00 2730 
U02 7 31 

C027 32 
C02733 
0 0 2 73 4 
no~-..~ ,_. C. I ~· ...J 

' 0 ., - '"'6 I t_ .._ /.;, 

002 737 
(;1,: 27 40 
0 027 41 
,.., n .... _, "' ..., 
·-· ·-' c ( .,. .:. 
0 0 2743 
00 27 4 4 

n(t~? C:":' ... ...., ... ,_ . ..., 
.... ,... --..- ... •J \JC..('.__: ... 

0 02 7':i ~ 
C 02 7~E. 

034062 
0 2 ~ 002 
0 160 0 3 
146000 
1 41!.002 
O r.l'" l"'! '"' ·· ,J '"t u (' '"T 

0 350 0: 
015 0 0 1 
' 5(1 ''6 ~ 4 ' ..... ..;_, 

0 0 4550 
1 64 U67 
00 :5 0 2 1 
0340 4 7 
145(100 
0 0. 1 0 0 4 
0 027 ~:1 
D .... f"! t'\1'\ 

J. ._1 ... . t.t OJ 

0 34 (' 40 
03:=10 0! 
0 .. ... . ,. ~ 

• ...J..J l.Oo•' 

C 06~0 ~ 
00~611 
1 0 Z ?' 3? 
~ 0 2 i'4C 
001 0 16 . ,.. ..... ~ .... -
J. UCf" ~ .... , 

034 0 31 
01~000 

04 :500 0 
0 3 4 0 2 4 
055 0 0 3 
03~001 
00 ~ 001 
055000 
00 5 0 41 
1 2 0465 
05 4 02 1 
04~000 
03 401 7 
00~10! 

0 ~500 E· 
005 (1 01 
001000 
1 0~1'3 5 

A 
A 
A 
A 
A 

A 
R 
R 
~ . ' 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

0 7 4002 A 
006 :50 5 A 
004457 P. 

000004 A 

0026 2 1 

01 0423 
001000 

rl 1'·: ~~ 7 c:: ·::- 1 0 ? .., "" c- r~ 
'~ • .• ' - J ._. r '- I ~ ..J ~ 

0 0276 1 034133 A 
'J 0 2 7 f 2 0 1 5000 A 

!966 . •"""" / -. J. ';J 0 ,. 
• SECTOR F ULL ALL OC ATE NEU SE CTO R TO DI REC TO RY ~ 

~-~·-···~~~~~-·~·*~·~·~·········~· ~ ···· ·· ··~·-~~-~ 
L IJ >; FI'I GDP ll 
:_ DB 2 tX 
LD A z ,B 
... U "' ~ D 
("'o I 1 , ... 
..::,. l_ .c. 
~ .... ...... 
~ I H 

! 1'1 v 
~ .&..• ~' 

0 ' p, 
B 

. .., "' ~ ,.. r. ,.. n ... 
r ' I '· ' J.. I 

I '" J l-. 

PO I NT B AT PS: T ENTR Y 

GET 
GET 
<"" ·" I I .... .,). H •. C. 

PART I T: ON TR ACK COUNT 
G 0 0 D T R A C K C: 0 U :n 

1968 
1969 
i 9 7 0 
1971 
1972 
197 3 
1 9 7 4 
1 3 7 5 
1976 
1977 
197 8 
197 9 
1330 
1981 

I r, ~~ 
'- ..... t"t 1 ' >~ 

P D:NT :.-< AT PST 
GE T COUNT CF GOO D ,.., ,- ...... n RD"' 

11'. c. ..... i..t . ~.). I N PARTITiml 

•"==~-17 0 C 

.. ,.....,.. ..... 
l :>O .:> 

A;·; A 
LLSR 
., lj ' , ., . . i_ 

TB ~ 
• D .. , L (·o 

~ ~' ~ • •. _, J:o 

, ~ r·' 
..; ~· f 

. ~ ... 
~JJ H 

. r· " ·- ~ .... 

. n " "- .;., .... 

R H. ' ' .... 
lE. 
F t>: GDT 

F'M GDAA 
(I ' >~ 
F i'i GD ER 

... . ' v ' (.\ 
F'M GDF' C 
, .. J . 

~ ' .... 

COMPAR E WITH NE XT AV~ I L ADDRE SS 
ERRO R 4/PAR T IT I ON EX HA USTED/ 

"' "' ... I ,.. ., M ~ .... I.J tt t! EX T AVAI L TO DIRE Ci ORY 
1 384 
198:5 
1986 
13 3 7 

:-- "T" ..... 
.:;.iH . ~ ~ 
..J :;. ~ 

" • ~ .. # 
1 ! 7) .. \ 

tr1l: R, X 
L 0 

,, ... 
H '-' 

lJ R ! T E 
' I"l"' '- 1 r, 

OUT 
" DD ........ '' "' ,..., ~. c.. .. ~ .. ;,:; 
CUR? E f'IT 

I NTO PRE VI OUS RE CORD 
RZ C ORD AT! D L INK 

1388 
19 8 9 
1 9 30 

1931 
1932 
1993 
1 9 9 ·1 
19 S' '5 
1 '39 6 
1 '3 9 ? 
1 9 •;J 8 
1999 
2 000 
2 00 1 

., ... , ... 

. i ~ c_ 
J A N Z !I! 

. n . , 
- J. /', 

• D ~.._ ... 
T ... , C> 
"' I l "

' ~ '< I... L• ,• 

~ T •""• - : ,-, 
I D ,, '- ,., 
T ·:- ,· .. 

(~ '"1 

S TA 
2 00 2 F"MGDX 
20 0 3 

l 
., , .. 
i f { 

L .... . ,, 1J , , 

2 0'0 4 
20 1) ~ 
~0 06 
20 0? 

2008 
200':3 
20 1 0 
201 1 
20 12 

2013 
20l4 
201:=1 
201 6 
2017 

2019 
2020 
2:J 2 1 
'"' "' '"'2 c. •J t:. 

2 023 

I t f C R 
STA 
TZA 

I t•i t:' • ... , . . . 
••••••••• 
• ENTRY • 
• l!lf. •••••• 

FMGD ~ T X 

F"I'IGDXX 

F"I'I GDLU 
F"MGDF'C 
F'MGDPB ·-"' ,.. ... ,.... ,.... r tP~.&J,..." 

F'MGDBP 
F' !'i GDAB 
F'MGDRN 
F'i'lG DSP 
~,,..D .. .,. r n u ~.:. .. 

F'MGDE R 

J SR 

B ...... .:... •.> 
DA ~· j:l 

ESS .,. .... .... 
D .J> ..;.. 
.,~ ~ 
~ , ... . ::,. .,.. ~· ... . 
D ·::- ·J 

DATA 
'!> .. <:' 
~-" ~ 

LDA 
I M C" -

....,; I I o ;..,; 

202 7 F'MGDT 
EJ ~ C 

• 

F' MG I:iLU 
F'M GI:IF'C 
F MG DX)( 

F't': GDA A 
(l • )( 

0 , X 
F MGDFC 

.. :: ' :-< 

F !'v' E 
F NGD BP 
0 ' }~ 
rr~GD BP 

' • .:, , >( 

f't1 G D X X 

:r.c;n xx 
n l P T , X 

1 
4 
• 
• 
1 
1 
• 1 

f' MGD l 
' ' ~ 
·-· . 
J 
• ... 
1 
r ~U R 
F " "'DX" • • :..J ... i''\ 

' • 

CH;:-C K FOR ERI<'DR 

GET N~X T AVA IL REC ORD A DDRE ~ ~ 
EUMP NEXT RV ~IL ADDRE SS 
P 0 I tl T ~; A T F C E 
S ET CURRENT F CB A D D RE ~ S 
POI NT ~ AT ~U F FER 

CLEAR EHTR Y COUNT 

UPDAT E BUFF ER POIN TER 
BIJ t"<F· ENTRY CO UNT 

S TOPE EDF IN BUFFER 

TO 

S ET A=O TO FLAG NO ER RO RS 
EXIT 

STORE E ~< IT 
:><F ER P ARAi'IE TC:F; S 

EX !T AD DRE S- S 
4 PC:P. M'1ETER S: 
,., D •.. .-. E ... "" 0 .,. L I • · ,· n .,.; ,..... .,:: .. :;. r '-' 

F'CB ADDR ES :; 
ADD F ES S Dr PO !N TER B LOC~~ 
N ,... .. , ...- 1""\ 1 , 1"\ T 1 ...,. r . 1 ,.... A ,.., Y"t R r ,..... .. -. 

C..f'\ ' M V t1 L L..HC•I.-1;.. JJ J.J .. ~:" ... ...::> ·,::· 

FMGD START ADD RESS 
BUFFE P POIN T E f;~ 
AL:. iJ C' ATE BLO C K 
S A '·/ L: R C: C 0 P D f1 0 
'~ A" ' ' -..... ( ,_ 

... E '·' F' I : .• . . 

" ! <"c- r:r:· .r;.. ,., r • '-- ~ ~. 

S T O ~ E 

P n J N1' t:' D • . I '-..., \ 

r I '"·I • U I 

LIN K 

.... .... """' ,., 
~-:. u ... -~ v 

... Y.llfllfll!llf9.· ~ ······~7·~·····~····· Y.~ .... · ~ ~·~ ~ ~ .... · ~ ~~ ~ ·~···· ~ «·············· 
!II • 

"'"""1 -=. .... ..,:. 
~ ··· ""'" .:. u ..:~ c. 
2 033 • ~ U NCTIC :1 : 
2034 ll! 
- ~ -.. 1':' -c v ..;: . . J ~ Eti TRY: 

G 

TO f'~ T C H 

SPE C I A'-

CALL IN G SE:QUE HC: E: 

2033 
20 4 0 
2041 
"'"'4'"' c. ,_, r_ 

EXIT • • 
'•' 
-~ 

-
--

~lOR J:t 
1.1 0 ;;· .:: 
• • - · D ,.. 
:,; u " ~-

E T p 0 I ~· 
' 1 T R E . 

'· -I' ' . 
' ' I 

-I.J 

1/0 AND F'I LF. "' Ot·' TRCi ' ...... • '"; .. • 1... F· r · N~ ~ p-. . . ~ · r_ . ~ 

COND IT IO NS 

JSR 
DAHl 

F't1G P; >: 
"'D" "'F':' :'=" .., ..... ,.. U"- - · ~ u r 

ER ROR 
OF 3-WOI?D 

o: 
1 : ..., . 
C:. • 

ADDRES S 
~ DI' R E S '$ 
ADDRES 'S' 

... , n , ..... . ., . 

.•:· '- •., , '' . 
::! F 
GF 
OF 

P S T 
PS T 

LUI'l 

D s: T 
T ,., " J:" 

t-D•-·· 

E · ·r~ ''( I 1 !"'-. 

2 0 4 3 
2 r. 4 ·1 
2 0 4 5 
2 046 
2 0 4 7 ERROR S : A 1 I ~=" LOGI CAL UNIT NIJ MBEP I ~I V P L I D 
...,,, 4 " 
c. ·~· 0 

2049 
,.., .... c:o • c. ._, ·J J. -. n c: ...,. 
c. ·~· ·-· c 
2 05 3 

F MG Pl F MGF' P 
LDA o, :..; 

· ········ · · ····· ~ ·~····· 
GET i_ U N 

F' ) 

. ~ -··. . - . .. . ,. . - . ' .. -------~·-----·-·~ ··- -- .... ... .. _ .... _ . ···-·- _.,._ _,.., ···-·- ... . . . 

. -, "' 1_. "T 

.•. ... 
•.J ·~ 

0 4 
" A IJ ..... 
n A ,_ .... 
1
-, ., 
J ·- .. - . tl :..;. 
0 ·"'r 
04 
•' ' ,_; ,. 
I": • • . . .. .. ..• . . . ' V "'T 

' A ;_. "1· 

' ' . . " ·. 
' .' '!· ,., ,.. 
• .. • ..,. 
... ! .:1 -· . 

·-

,•, .. ·-· . .,. 
0 4 

' . I 

·~· ""' 

0 4 

- . •. . •' ' .-. .. 
·- · ''f - . :... .... 
.-. 4 
·-· . -, ... c .. 
() 4 
!.) ~ 
.... •" · .. · .. , 

.~. .. -· ..,. 
Q ~~. 

,, . 
·... ""' ... -
1_, •' r 

- ' t,.f ... 

~ .. 
' ) ... 

r· • - ... 
f - , , 
u • 
.~. .. 
1_: ,· 

r .• . ~ .. ~ 

' A .. .... 
,., .• . -
.-. -· ... - . . .. .... 
•"'I .--.. 
,_. .;. 
(• "' ' .. 
' ' A ·.· .. ,.. . ' 
v "t 
.•. "' :.; ... 
.... .1 . ~ 
.... . . 
~ .• 

::: 4 
r: ,.1 

·~ 4 
~- 4 
r 4 
~· 

' : 4 
•' 4 
'.! 4 
'} 4 
~- 4 
.~. .! , ..... 
.-. ' ·-· ...... 
! -\ 
-· 4 . . ,, . ... 
: . ..,·. .. 
. ' ... 

0 1 96 (: . 
l"t • .- . /" ..., 
V L :· ~ ·' 

0 
I) 

0 
0 

' .:, ,;; •:J ... 7 ·J • 

!0::7 (1 .. -· . -
r· 1 ·~ 7 :-:· ·' ... .. ' . 
0 t .-. -·~ •• • 

J. :? ,.· .;.,. 
r, 1 q·,. , . 
v ... ~ .. .... 

0 ' q .., •: .. - ( .. 
0 
0 
0 • ·:C -,. .-. 

.l -· ,. ·::o 

0 1 '38 0 
0 1 ,-, .-. t ,. ·"':~ 

0 

f.,· 1 .- •• -. """ 
-.l 7 C· .:.~ 

0 198 4 
0 
Q 

0 

r ~ .-. ,-..... 
.: i : ·.:· ·-· 

(; 1 ~ .-. ... , 
:) t:J -· 

n ··~ q~·, 
, ... ""· ~ ·· 

0 l 9 9 1 
0 • -=· ":! ? ... ".? - · ... 
r. • .. .• ;-, .- . 
f...! J. ·; :; ..:> 

1) 
I) 

0 1 ·:;. 9 ~·' 

0 1 
- .... ' . . . ' . 
.., - -· _... ·' •' , "" ( . ..... ,-. 

IJ c_ l.o OJ ~· 

1) 2 (; 1• 1 
( -- - - .. I C 1_1 iJ ~.~·: 
(

I .-, (\ o"\ . -.. 
.~ ..:. u '·' .,: . 
0 20 04 
... -=- .~, u- '-· .... ,_ l .... ,., -. .-. . · . .... 
I} C,. I} 1.1 t 1 .. - _, - ._, 
IJ C.:U !.! / 

f • ~. n " .-. 
} (.. - I) oj 

... ·:·110 -:t .... \:.. . -· 

0 2 G 
ri ?' ;-, .... c o.J 

1 1 
1 2 

" -,.. .. .. .. l.t C IJ J. • .;. 

fl -=· .-: 1 •• . ._ .., ·'- ·r 
r· .-. ,-. • c= . .., c. ;_. ... ._1 

0 20 1 ( 
0 2[;17 

f .... .-, _, c. !.1 

. ,.., 
.!. C• .. ,.., 
. . ' . -

,., ... ,-. '" ...... v c. ,_, c. c.: 
U 
. ... (: .-. . ... 

c.. '·' c.· ... -• 

,, ...., I" .... , r.. 
.... c. J ;;._· 

U ":• fJ ::- c. '- ~ ...... 

,., ~. ~-· -. ..... \.' c. ~' .;,. .:) 
•'\ :- ' " :l i lo ~ iJ ·~ t 

.~. ·~ .-1 .-, e 
'·. .:. I_ • .:. ·-

0 .-. .... .,-, 6 
C: IJ .:.o 

r. -:• 1 .. :1 .. , .. ,_ 1,, ...... .. 
r. .... ,-. .- , ,..., 
v c. • .. •w ·~ 

0 2 0 3 9 
(; 2 f} ·l 0 
r . .-. • -. ..f ~ 

• .. • '- l.: , 1 
.. , ""' ,. , A - ., 

. c. '-· . t .::: " .... ,-, .. ._, 
t.,.: c. '·· --t -· - ~ . . 4 
' ' - ' I ' • • .· ~ ..... 
.. ~ - . . 
l '···u ··· ..... . '- · r •J 

:; 2 (i 4 7 
~ ... , ... ~. 

. ~ .. - ·., -: 
•j 2 :j 4 ·:! 
... . :,. .·. ;::: 1 

I L.. ·.' • • .' ,, 2 .~ r::_ -~ 

_. ,_, ·-· ~ 
[: 2 0 5 3 
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E.2 YORTEX . LISTING 

0027f.3 
0 if2164' 
002765 
002766 
002767 
002770 
002771 
002772 

002773 
002774 
00 ........... 1:.11-.J 

002776 
002777 
003000 
003001 
003002 
003003 
003004 
003005 
003006 
003007 
0030 10 
0 0 30 11 
003012 
003013 
0'03014 
003015 
003016 
003017 
003020 
003021 
003022 
003023 
003024 
00302~ 
.003026 

0 03027 
003030 
003031 
003 032 
003033 
0 0 30 34 
003035 
002036 
003!137 
003040 
003041 

0030'42 
003043 
003044 
00304:5 
003046 
003047 
0030 :50 
0030~1 
003052 
003053 
(103054 
0030~:5 
003056 
:)031)~7 

003060 
003061 

001004 , A 
003105 R 
001010 A 
003105 R 
004:5:50 A 
001016 A 
00310:5 R 
0044:50 A 

2054 
2055 
205€. 

20~7 

20::18 
2059 

2060 
2061 
2062 
2063 

0 0 60 30 
0 0 3.1 21 
0 0 5·0 12 
005322 
:0 0 61 4 0 
:0 0 0 1 4 ::1 
001004 

A 2064 
R 
A 
A. 
A 
A 
A 

003013 R 
00:5012 A 
00:5144 A 
006140 A 
000117 A 
001004 A 
003013 R 
00::1012 A 
00:5144 A 
03::1000 A 
03:5000 A 
074101 A 
015000 A 
0:54100 A 
00::1021 A 
144076 A 
OOHI02 A 
003105 R 
00::1021 A 
124071 A 
00:5'114 A 

2065 
2066 
2067 

2068 

2069 
2070 
20 71 

2072 

2073 
2074 
2075 
2076 
2077 
2078 
2079 
2080 
2081 
2082 

2083 
20S4 
2085 
2086 
2087 
2088 

0150'00 
15041:.3 
001010 
0(}3105 
00::1311 
054062 
004241 
124060 
120355 
005014 
0740f.2 

A 2089 
A 2090 
A 2091 
R 
A 
A 
A 
A 
A 
A 
A 

2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
2100 
2101 

A 2102 0 2,0 0 2 
004441 
00~001 
00444~ 
0~40:SO 
0114442 
00::1001 
00444~ 
001010 
00310~ 

00!5311 
0:54042 ~ 
00~001 A 
004446 A 
120360 A 
005014 A 

A 
A 
A 
A 
A 
A 
A 
A 
R 
A 

2103 
C:l04 
210:5 
2106 
2107 
2iD8 
2109 
2110 

0030 62 03!5000 ' A 

2111 
21 12 
2113 
2114 
2115 
211€. 
2117 
2118 
2119 
2120 
2121 
2122 
2123 

003063 005041 A 2124 
00306 4 124032 A 2125 

0 03067 
cro 30 70, 
003071 
003072 
003073 
003074 
003075 
00 :.3 076 

--

,..f'lo .. ""'l ·' "• l.' '-' ..J 1J "+ r t 
_._~ .. .,..."";> ,... 
'-' "' -' I.J .l ~ H 

005041 A 
14.0.422 A 
0~40!33 A 
014025 A 
Ci04241 A 
124023 A 
u~o 464 -A 
12'4026 A 

2126 
... 1 ... ..., 
C. C.< 

2128 
21· 29 
2130 
2131 
,.., l' -') -j c ._. '-
2133 
2134 
2135 

) 
• •••• • ••• • • ••,--,~••• .,•• •••• - • •• •• .,_ , ,. • ·• .- ·• • • •-.. • •·- - ·--- ~ - ••w • • • •· • • ••• ' ' ' " • ••• ' "" • 

YIF'P'IAIH 

• TEST VALIDITY Or LUH • 

·········~······~······· J-MI F"MGPE1 

JAZ 

LLSR 
JANZ 

Fr'l G F' E 1 

8 
FMGPE1 

PROGRAt-t PAGE 27 

ERROR 1/NEGATIYE LUN/ 

ERROR 1/ZERC LUN/ 

ERROR 1/LUN .GT • . 255/ 

LISTING .PAGE < 

LLRL ~ • RESTORE LUN IN A ......................................... 
• LOCATE LOGICAL UNIT TAJL£(LUTl ENTRY * 
·······························~········ LDXI F"MLUT POINT X AT LUT POINTER BLOCK 

TAB 
' DBR 
SUBI 

JAN 

TAB 
IXR 
SUBI 

JAN 

TAB 
IXR 

10 1 

F"MGP::I 

79 

F"MGP~ 

F'MGP~ LDX o,x 
LDX 
srx · 
LDA 
STA 
TBA 
SUB 
JAP 

TBA 

o,x 
f"MCiPT 
o.x 
FMGPT+l 

tMGPT+l 
FMGP£1 

ADD FMGPT 
INCR 014 

··~~················ • LOCATE DST ENTRY • •••••••••••••••••••• 
LDA OrX 
ANA lt.HW 
JAZ rMGP£1 

DAR 
STA 
LRLA 
ADD 
ADD 
TAX 

FMGPT 
1 
FMGPT ~ 
Y$DSTJ 

STX F'MGPDS 
•••••••••••••••••••••• 
• lOCATE CDTAD ENTRY • ................... ~··· 

LDB ~,X 
LLRL 1 
TZA 
l.LRL 
STA 
LLRL 
T7t"\ ...... 
LLRL 
JAZ 

DAR 
STA 
TZA 
LLRL 
ADD 

2 
f"MGPT 
2 

--J 

FMGP£1 

f"MGPT+1 

6 
V$CTAD 

TA~< 

W.Y.*·····--~~··••*-*• .. •• • LOCATE CTBL ENTRY • ........... *~····*····· 
I. D X 0 ' i< 

·~·····~~~~········· • .LOCATE PST ENTRY • 

··········~········· 

• 

·n:A 
ADD 
TAX 
L D ~-: 
TXA 
StiB 
STA 
LDA 
LRLA 
ADD 
ADD 
ADD 

FMGPT 

TWO 
FMGPPS 
fMGPt~1 
1 . . . ' 

Fr~GPT+ 1 
THREE 
rMGPPS 

. . . .. ... . .... 

SAVE IN B 
LUT BLOCK 1 BIASED BASE l · 

IS LUN IN BLOCK 1<1-101) ? 

NC. SAVE BIASED LUN 
BUMP BLOCK POINTER 

IS LUN !N BLOCK 2(101-179) 1 

NQ. SAVE BIASED LUN 
BUMP BLOCK POINTER 

G~T BLOCK START ADDRESS 
SAYE 
GET BLOCK ENTRY COUNT 
SAVE 

TEST LUN 
ERROR 1/INYALID LOGICAL UNIT NUMBER/ 

• 

POINT X AT LUT ENTRY 

LOAD LUT ENTRY 
GET CURRENT ASSIGNMENT 
E~ROR 1/LUN 0 ILLEGAL/ 

BIAS BASE 1 
SAVE 
•2 . 
•3 
ADD DST BASE ADDRESS 
POINT X AT DST 
SAVt 

GET WORD 2 OF DST 

GET DEVICE UNIT NUMBER 
SAVE 

GET PST INCREMENT 
ERROR 1/NOT RMD DEVICE/ 

CONVERT TO BASE 1 
SAVE 

GET COTAD IN CR EMENT 
ADD EASE ADDRESS 
POINT X INTO COTAD TABLE 

GET ADDRESS OF CTBL 

GET CTtL BASE ADDRESS 
ADD UN IT WJI'l:BE R 

STORE ADDRES S OF PST 
GET PST INCR EM ENT 
W2 
•3 
+3 
ADD PST BASE ADDRESS 

·-·· .. ~ -~· ·-

. . - . 

670 ) 

04 
04 
04 

0 4 

04 
04 

04 
04 
04 
04 
04 

04 
04 
04 

02054 
0 20 55 
D205E. 

-02057 

02058 
02059 

02060 
02061 
:;-~•flh~ c. .. ..J -

0 '='06 ':0 '- -' ._. 
02064 

02065 
02066 
02067 

0 4 0206:3 

0 4 
0 4 
04 

04 

04 
04 
04 
C4 
04 
04 
04 
0 4-
04 
04 

04 
(14 
04 
0 ·~ 
(14 
04 
04 
04 
04 

04 
04 
,., A 

·- ... 04 
() 4 
04 
·, A 

l ' .. 

04 
04 
0 4 
0 .~ 

04 
04 
r .:~. - . 
04 
04 
0 4 
0 4 

02069 
02070 
0 20 7! 

0 -=· n 7 ., L.. • ( ._, 

02074 
02075 
0 20 76 
02 0 77 
02073 
0 20 79 
02080 
020:31 
02082 

'u·:>oo.-, L. '.J .,_, 

02084 
U• ·=· u· ·::> :::: 

L. U '-'· 

02086 
0 .-, IJ" .-. ., c. 0 o" 

.-. ·=· u· '"' ·='"' ._ C• v 
0 20 8'3 
" .-,, I) r::. n 
V C.~ 7 . 

0 -. ---1 ;:; u '::! 

0::0092 
o:~o·~3 
02094 
02095 
.-. ~=- 0 •":'" ~ 
-,) L.. :'J t:. 

02097 
'"' .-. I' .-j .-.. U C. .t'?:"\ 

U- ·::0 ,-, Ct .::. 
t- J - •::t 

02100 
02101 
02102 
"' "'• i r 1 .-, 
'·' .:. .1 ,_. .. ~, 

02104 
\.!2 105 
0 21 06 
0 210 7 
02108 
n :=· "oq ..•. t-

0211f• 

04 OF'111 
" A ,_. '1' 

04 
0 4 
r. A 

' . ·~ .· . 
fl 4 ·-04 
r , •1 
!) ~· 

Q4 
0 4 
04 
04 
04 
04 
[• 4 
I' A 
~ 't 

0 4 
(I .::;. 
,, .. 
OJ '1' 
• A u ., 
f' ...... - , 
04 
04 
04 
04 

,.. .... .. 1 ~. I .•• ... 
·' L,.. .\. • • t,... 

I) -::• 1 1 .-. ·-... ~ 
0 21 1 4 
n.-,.,. .. c;.. 
I) C. A. J. •, .1 

tl '=' 1 1 ;~ v L... ... u 

.... ...... 1 .... 
!J 0: • .1 oj 

0 21 1';) 
I) 2 1 .: 0 
021C~l 
O ~ l':J~) 

'- ..... L.. 

0 .-. " r-, .••• c. J. .:: .: • 

0 ~. • ·j •'"'i c. .l .. _ ;~ 

:j2130 
02i31 
(I ~· l' ·:· ·:.. '- ·J~ 

0213:3 
02 134 
02135 

• 

• 

-
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E . 2 VORTEX LISTING Y$FMAIN PR OGRAM PAGE 28 LISTING PAGE < 67 1 ) 

003077 

-~ ., ~ ... , . . . 
003100 
003101 
')03 102 
003 103 
003 104 

0~ 4 0 2 S A 2136 
21 37 

. .. S TA FMGPPE 

. . . 
. 

!I( I!.····· • ~ lf. ••• I! ll • 
• '·'·rHJRPtA L EX iT "' f 
•••••••*"'-•••••• 

2138 
2139 

A 2140 00603 0 
003124 
OQ~OOl 
001'000 
103tJ 3 R 

LDX l F"I'IGPDS 
R 
A 
A 

2 1 41 
2142 

TZA 
J11P ~ 

214 3 •••••••••••••• 
2144 ll ERROR EXI T • 
214 ~ ·········~···· 

F"MGPXX 

S AVE PST ENTRY ADDRES S 

PO INT X AT TABLE 

SET A=O TO FL AG OK 
EXIT 

0 4 02 1 36 
Cl 'l- lJ2 13 7 
' I 4 'J- -::> 1 _, 0 ,_ • L.. ..., ._, 

::!4 
04 

··: ·:.. ·t 4 n \ . I.. • • 

0 2 1 4 1 
02142 

00310 ~ 00~101 A 2146 FMG PEl INCR 1 S ET A= 1 
EX I T 

TO FLAG BAD LUN 04 

02 1 4~: 
02144 
o;;::l4'5 
02146 

003106 001000 A 214 7 JMP~ FMGPXX i'\ ,.f 
v "T 

... ·:•1 4"' ...,,__ ~ ,r 

0 03 107 1 03 113 R 
214 8 ••••••••• 
214 9 lll EI'HRY • 
2 1 :5 0 ~ IU! ll !'- IUf. llf. lf. 

G_. 02 14 8 
04 0214'3 
i!,:i •,.o T 

r.·~ .. C'fl •J c .1. ._ • • 

003 110 074002 A 2151 FMG P STX Ft1GPXX 
FMPT,:-~ 

STC RE EXIT 
TR~ NSF ER PARAMETER 

n 4 OJ 0215 1 
02152 0031 11 006505 A 215 2 .JS R 04 

0031 12 004457 R 
003113 
00311 4 
003 115 
0031 16 

0031 1? 
0031 l!l 
0031 22 
003 1C:3 

003 124 
003 12~ 
003126 

003 12? 
003130 
003 131 
003 1 32 
C03 133 
003134 
00 3 13:5 
()0 3136 
003 137 
003 14 0 
00 3141 
00 3142 
003 14 3 
l)03 144 
003 14:5 
003146 
003147 
0 03150 
0 0 3 151 
003 152 
003153 
003154 
003 15~ 
003 1:'.i6 
003157 
003 160 
003 161 
003 1 62 
003 16 3 
003 1 6 4 
003 16~ 
003 166 
0031 6 7 
003170 

215 3 FMGPXX BSS 1 EXIT ADDRESS D4 02153 
000001 A 21=:i4 DATA 1 1 PA RA METER 04 02154 

21 5~ FMGPP ESS 1 ADDRE SS OF LU N 04 02155 
002761 R 2 1 ~6 DAT A FMGP1 . FMGP ST ART ADDRESS ~ 4 02 15 G 

2157 !I 0 4 02 1 57 
2158 FI'IGPT BSS 2 TEM P S TORE 0 4 02 158 

000400 A 
000401 A 
00 0 4 0Z A 

2159 rMLUT DATA VSLUT 1 . 0 4 02 1 5~ 
21 60 DnT A V$ LU T2 0 4 02 16 0 
2161 • OAT ~ V$LUT3 G 4 0216 1 

'~ .. 0 77 
• 0 ~30 1 
O;i~0 03 
0 05 002 
01:5002 
004:541 
14~000 
001t\02 
00 3216 
04:50 02 
12~0 00 
12:5 001 

2162 • • 04 02162 
2163 FM~PDS B~S · 1 ' ADDRE~S OF DST EN TR Y 04 021~3 
2 164 F MG PPS BSS 1 ADDRE ~ S OF PST TABLE o; 02lG~ 
21~~ rMGPPE BS S ! ADDRE S S OF P ST EN TR Y 04 0216~ 
2 1 66 EJ EC ·-· 0 4 0 21r~f> 

2167 ········ -~ ··················· .. · ~···· ··~··· ~···························· 0 4 02 167 2168 . • 0 4 021E. 8 
2169 • I " P U T C H A R A C T E R < r M l C > W 04 02169 
2170 • ~ 04 02170 
2171 • rUNCTIC N: TO INPUT AHD YERIF Y THE NEXT SOU RCE CHARACTER. * 04 02171 
2172 • . ., 04 02172 
Z 1 '7 3 !I E tf T ~ Y : 4 -1.1 0 R lJ . S C A N C 0 tlT R 0 L :B L 0 C K < S C B ) L 0 A D E D : w 0 4 0 2 1 "/ :< 
2174 • • 04 02 1( 4 
21 7 ~ !I WORD . Oi :BUF"FER SIZE IN WORDS * 0 4 02 1 75 
2176 • WO RD 1: BUFF"ER ADDRESS * 04 0217€, 
2 1 77 • WORD 2: CHARACT ER COUNT * :) 4 0217 7 
2 178 • .. . .. I.IO RD 3: )N~UT CHARACTER ~ 0 4 Oc: t ? :J 
2179 • .. ' it; 04 0217 9 
~1 80 • CALLING S EQUE NCE s JSR F"MJ C , ~ • 0 4 02180 
21 8 1 ~ DATA AD DR ESS OF S CB ~ 04 02181 
2182 • :+: :::4 li2!8i? 
2 1 8 3 • .f;: ~ I T : ~ = 0 I F" N 0 E R R 0 R S * 0 <~ ~; 2 1 ~~ 3 
2 t' 8 4 * . ~ B = !Ci t3> =INPUT CHARAC TER ~ 04 02184 
218~ • = S C BC3)= -1 IF BUFFER EXHAUSTED ~ 04 02185 
2 1 86 • SCB CH A R ~CT ER COUN T IN CRE MENTED UNLESS END OF l.INE<EOL) ~ 04 0218 6 
21 87 I! ~ U 4 021;::? 
2 1.88 • ERROR St A=1 If CHAR NOT ALPHAMERIC,BLAN K,COMHA , EOL ,OR ' $ ' ~ 04 02188 
;:t 1 "' 9 • 'f! v'' .! r. "' • ::! •=t - 0 , t.._ICJ.•,. 

2190 ··~··············~··········•*•••••••••*•~*····~·······~*·~······*···· · 0 4 02190 A 21 92 FMIC1 LDX FM~CP PO INT X AT SCB 0 4 0219 2 
A 2193 DE.C~ 1 C 4 n:::-1-:. :3 
A 2194 S TA 3 , X CHAR=-1 AT EOL 04 02194 
A 2 19~ TZB C L E~R HIGH/LOU BYTE SIJIT CH 84 0213~ 
A 2196 LDA 2 , x GET BUF F ER CH AR CO UNT 0 4 02 1 9 6 
A 2197 LL S R 1 CONVE RT TO WORD COUNT /BY TE S~I TCH Vt 0 21 9 7 . . 
A 213S SU B c , x :-!4 0219:::: 
A 2199 J AP FM I C5 BUrF ER E XHAUSTE D ? 04 0 2 1 9~ 
R 
A 
A 
A 

..... ~ ... o c.c. u 
2201 
22 02 

IriR 
ADD 
ADD 

2 ' ~< 
0 , X 

1 ' X 

~i D • B U M P C H A R C [J U tl T E R 
RE S T ORE ~ORD COUNT 

n"' "' n··· IJ ~ G - J.l 

0 4 02201 
0 4 0 2 2 0 ,;? 

00:5 0 14 A 
01:5000 A 
00 4 2 :5 0 A 
0 0 1 0e0 A 
0031:51 R 
0 04250 A 
1:5 0 4 63 A 
034054 A 
0~5003 A 
006140 A 
000240 A 
001010 A 
003C:1 6 R 
14042 3 A 
001010 A 
0 03216 R 
14 0 4 24 A 2215 
00101 0 A 2216 
00321€- R 
140422 A 2217 
00101 6 A 2218 
00317 6 R 

2203 
2204 
-::-zo• ~ .... 
22 06 

2207 
22 08 
22 0";1 
3210 
C:2 1 1 

2 ~l2 

---·""'~ c. c:. J. .,:\ 

2214 

T A ~< 
LDA 
LRL A 

• ., -:> 
oJ r:• '-

L RLA 
ANA 
LDX 
S TA 
SU BI 

J AZ 

SUB 
JAZ 

SUB 
JAZ 

.>U B 
J AriZ 

0 ' :>: 

!t!+ 3 

e 
RH~ 
FM ICP 
3 " ' •' ' \ 

0240 

FM:C5 

FOUR 
FMIC5 

EIGHT 
Ft1I CS 

HID 
•+ 7 

• 

ADD BuFf ER S TA RT ADDRE SS 
POINT X I NTO BUFF"ER 
GET BU FfER 1-JORD 
S~J f'.': P f.Y TE: S 
L DI~ BY TE REQ UES TED ? 

YE S . ROTATE TO PO S ITION 
C!.. Ef;R HIGH BYTE 

SA '/ E CHAR 

• e • .... OK 

CONMA OK 

ST OPS SCAM • • • 

• 

0 4 
04 

0 4 
.·. 4 ·-· 
') .. • "t 

04 
04 

.; 4 
0 4 

:j 4 
0 4 

.-, .• ,_ ...,. 

•"J ~. "' 0 .... • .:. c. ' ·=· 
(,• -.~ ~· () .! 
-'""·'- ~ ' 

,-, =· ·=· .-, •::0 ·-· ~ '-- .... ·-· 
n -·"'O'" - c. .... .. :: 
0 221 Q 
(12211 

0221t1 

. .... .. ·- .. - ··. . -~ . . ..... . .. . -~· ....... ---~·--· .. ·--·----·---· ... -· ... -.... -.. .... .. -.. -.... ......... ' ' • . .. -· --- . .. .. . .. ... . ... - , . .. . . .. -· . ----"'' .. -·- .. _ ....... ·-- -. -- -~-.. --- . .. . ... 



. . . . -

.. .. . ... . , ' . - . ,_ .,••••···• - ·a•••• 

E . 2 VORTEX LISTING YtFMAIN PROGRAM PAGE 29 LI STING PAGE < 6 72 ) 

003 171 
003172 
00 3 17 3 
0 0 31 74 
0 0 3 175 
00 3 176 
0 0 3 1 77 
0 0 3 200 
003 2 " 1 
C0 3 ZU2 
00 3 203 
00 3 20 4 
0 0 3 2 0 ~ 
003Z 06 
l"''ot'\""'....._0 .. .. • ••• ..;, .:. f 

·~ o~~ ·o ._: .:. r.. l 

0032 11 
0032 12 

n o 3 213 
00321 4 
0032 1~ 

01:50 0 0 
00 4241 
0.550 0 ~:: 
001000 
00312 7 
140422 
0 01004 

A 221'3 

On?-:><? 
...,_t-..A.W 

A 
Jl 
A 
R 
A 
A 
R 

140471 A 
001004 A 
00321 6 .R 
140467 ~l 
00 10'04 A 
003213 
006 1 40 
O noo~--u .,)&.:,. 

001004 
003216 

R 
A 
A 
A. 
R 

2223 
2224 

2225 
2 226 

222 7 
...... .. ., ""'c. ..... 
"'- 0 

2229 

223 0 

2231 
223 2 
2233 

00~101 
001000 
00321 7 

... ... . .., ~ 4 
t1 .:. .:. -=-
A 2235 
R 

• 

LDA 
LRLA 
STA 
JMP 

SUB 
J AN 

SU B 
JAN 

SUB 
JAN 

SU BI 

JA N 

••••••••• 
• ERROR • 
li!I!Y.Irllll!llll!ll! 
FMICEl INC R 

J~1 P 

•••••••• 
• EXIT lll 
ll!ll!llllll!ll!.ll! 

o, x 
1 . 
2 ,x 
F'MIC1 

HID 
rMIC £1 

TEN 
fMIC:5 

:i EVEI't 
rMICEl 

0 32 

f"MIC5 

1 
ll!+ 3 

' . 

CONVERT UORD TO CHAR COUNT 

ERROR 1/ILLEGAL CHAR/ 

NUMERIC. OK 

ERROR 1/ILL EGAL CH AR/ 

ALPH ABETIC OK 

-

SET A=l TO rLAG ERROR 

0 4 
04 
04 
0 4 

04 
0 4 

~ 4 
0 4 

04 
0 4 

0 4 

0 4 

04 
0 4 
04 
0 4 
04 

02219 
0 2220 
02221 
02 222 

0 '"> -:;>~ c: c ._ '- .J 
0 2226 

0 .... ,., ..... .,. 
.C:C.C.I' 

0 2228 

0 ;"" .... """ ...... 
c.c. c.~ 

0 2 23 0 

02 231 
0 2 232 
0 223:3 
ft "::t ~ .-..4 v L.. '- ., 

02 235 

02 2 3 6 
02237 
n c. .... ' -::• , o u ~~._. 

0 0 3 216 00~0 01 A 
00 3 217 02500 3 A 
') 0 3 220 00 .100 0 A 

2236 
2237 
223 8 
2239 
2 240 
22 41 

ri'II C:5 TZ A 
LDB 
J MPll 

3 ,)( 
rMICXX 

SET A=O TO FLAG CK 
LOAD 8 UI TH CHA R AT EXIT 

0 4 
0 4 
04 
0 4 
04 
04 

02 239 
0 2240 
022 41 

0 0 32 2 1 

003 222 
0 0 3 223 
00 3 224 
00 3 225 
003226 
00 3 227 
!:1 03230 

00323 1 
00 3 232 

00323 3 
0 03 23 4 
00 3 23:5 
nn ..... ,.,""'6 ·J j .:_. c. .j 
···o~ 2 ~ .. ... , .. : • - .;;. l 

00 3 2 4 0 
0 0 3 2 41 
00 3 242 
0 032 43 
00 32 44 
0 0 3 24 :5 
00 3 2 4 6 
00 3 2 47 
0032 :. 0 
00325 1 
o·o32=.i2 

0032 :5 3 
00 3 2:54 _. 
0032:5 5 

103225 R 
2242 ll!~··'lr.···· · 224 3 ll! ENTRY ll! 
2244 ••••••••• 

07 4 00E A 2245 rM I C STX r MI CXX 
F' I'IP T ,X 

STORE EXIT 
XFE R PARA METER 

04 02242 
C:4 (12 243 
0 4 02 244 
0 4 02 24 5 
0 4 02 24 6 006 5 0 5 A 2 2 46 JSR 

0044 5 7 R ' 

000001 

003127 

00:5001 
0:54054 

, .. 
2247 F'I'IICXX BSS · 1 EXIT ADDRE SS O<l 0 ~· ~4 .., ... .... ( 

A 2248 
22 4 3 

R 22 :5 0 
2251 
22 :52 

DATA·.· 1 1 PARAMETER 04 
BSS 1 ,ADDRESS OF SCE 04 
~~TA FMICl ' FMIC START AnDRESS 01 

ri'IICP 

. EJEC 04 

·································ll!······················ll!~······~·····-- 0 4 
. . 

02248 
022 49 
02 25 0 
0 2251 
0 2 2 52 
02253 
0 2 2 54 
0 2255 
02 256 
0 2 257 

22:53 • "' 0 4 . . 
2 2 54 ll J N ., I ~ .. I A· L I Z E < r M I N ) _, o 4 
22 ~5 • • 0 4 
22 56 ~ FUNCTION: TO INITIALIZE A ~ILE NAME DIRECT ORY * 04 
2257 ll * 04 
!) ~ "' 1:' ~ - c:....Jo • ENT·~y: NO SPECIAL CONDITIONS ,., 04 
2259 • 
2260 • CALLIN G 
226 1 • 
2262 • 
2263 ll 

SEQUENCE: ~ JSR " 
llAJA 
DA'rA 
DATA 

2264 ll ' 
2265 ~ CCMMAHD BLOCK: WORD 01 

WO RD 1: 2266 ll! 
2267 • 

• • A=O IF NO ERRORS 

FI'IIN• X 
ADD RE SS OF COMMAND 
F"CB ADDRESS 
0 . 

LOGICAL 
KEY 

UN IT NUMBE.R 

BLO CK <CB> 

* (' 4 
* 0 4 * 0 4 
~ 0 4 
Jt: (! 4 
* G <. 
'.:6'. -u <' .. 
:+. 0 4 
ll: 0 ·'1-

* 0 ··t 

n ,. ' -=· c::- ..... • C t- ._1 I:) 

0 2 259 
1) 2260 
02 261 

02 265 
r. ;'""• ,., (- ·' ... • c. c. ,;. ~' 
I' -::> ~. ,.. ..., •• "- c. 0 , 

2268 
22f;'3 
22 70 
2271 
2272 
2273 
2274 

.• EXl T 
ll WORD 0 =0: ENTR Y COUNT 

WORD 5 ::EO F(1) 
)!!' u· ,. • o ·=- ··• .... ·::) ' of b ... c r:· ... 
.., ') .1. , , .-. ~. ..., .... 
:v. Li , t.J c. c. r .... 

• ~ 0 4 0227 1 
• ERROR S : A=l ON LU N OR KEY ERROR ~ 04 02272 
• A=~ ON I / 0 ERRO R ~ 0 4 02273 
~ * C4 02274 

2275 
A e 277 ···············~······················· * · ~ ········~······~····~·~ · *··· · 04 0 22/ 5 r i'III11 TZA 0 4 022 7 7 
A 

2 '"' ..., 9 C. t 

STA F'MINEF' CLEAR ERROR FLAG 0 4 02 r:: 78 
••••••••••••••••••• •••• 0 ~ C22 7 5 * GET ri LE PARA METE RS • 04 022 80 
••••••••••••••••••••••• 0 4 02281 

00 6~05 A 
002433 R 
10330 3 R 

2280 
228;. 
2282 

2283 

JSR r MFA•X MAKE FILE ACCES S 04 02 2 8 2 

~1 Z E 
MZE 

Ft'II NCB 
FMIN rC 
FM1NP B 
•+4 

04 02283 
1 03304 
0740:::10 
001010 
003244 
00 1000 
10330 1 
006505 
00 4 7 45 
1033 03 
10 3304 
003 3 11 
001016 
0 0 3265 

. . . -· 
OO=.i001 
0 55 001 
00 5101 

.. ' 

R 
A 
A 
R 
A 
R 
A 
R 
R 
R 
R 
A 
R 

~ ;"'\ """ .. 
C.C..O'"t 

228~ 
2286 

2287 

2289 
2290 --l""t .. C.C.:>.l 
-:;,-:> q ':) 
.. · - ... s.;;. 

2293 
2294 
2 2 95 

A 2 29 6 
A . 2 297 
A 2 298 

·--

e""' T V 
~ . I' 

J AZ 

JMP • 

JSR 

MZE 
MlE 
PZE 
J AriZ ·-

FMINXX 

rMRI.I ,X 

FMINCB 
FMI NfC 
FM ItiT 
F' Ml NE 

SAVE ADDRE SS 
ERROR 1 

'I' E S . EXIT 

Dr POHiT ER BLOC K 

. 
RE WIND FI LE DlRECTOR Y 

EXI T ON I / 0 ERR OR 

····~·····~~-~~--····························~· i ' C 0 N S t R U C T"' IN I T I A L 1 ZED 1 S T D I R £ C T 0 R V R E C 0 R D .. 
•••••••• • •••••••••••••••~a••••••~• • •••• • ~•• ••• 

. . . . • 

~ .. , 
' '- " 
STA 
: ii CR 

1 ' :>< 
1 

. . . . 

S ET rN TRV COUNT TC ZER O 

• 

:) 4 
04 
(I ·:t 

(' 4 

0 4 

0-4 

1) 4 
0 4 

0 4 
~~ 4 
(! ·1 
0 4 
0 4 
0 4 

0228 4 
0 ,.., ... '\o , .. C" 

c. ...:. •:0 ·-' 
0 -=· 0::, P. f.. 1... \--'J 

02 289 
... •:> ~ .::, ., 
IJ L L- ,., • ... 

0 .......... , ,..... .. 
C.C. :/J. 

0 ~ ~· ~..·. -:. ......... ..,·:-

022 93 
0229 4 
02 2 95 
0 2296 
022 9 7 
0 22 ·~ 8 

• 

·--. ·-



. . -. _.._ - · . ... ·-··· -· . • - • "T' - • • ~· • --- ·- . . -
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• 

E. 2 YORT(X LI S T~HG YtFM AI I'f LIST I NG PA GE ( .1" .,. - • 
'=·1~:} 

0032 ~~ 
0032:57 
003;;:6 0 
0 0 3'26 l 
0032 62 
003263 
"0":'~6 4 · .. • ·-· ..... 

C'J 32 6~ 

00326 6 
oo3e6 7 
00327 0 
00327'1 
0032 72 
0')3273 
003274 
0 ,.. ..... _,.,. . 

u..;..:.t..J 

00327'6 
003277 
003300 
0(1330 1 
003302 
003303 
00330 4 
003306 
003307 
003310 
00331 1 

0033 1 2 
0033 1 3 
0033 ~4 
0033 1~ 
:') 03316 
0033 1 7 
0033 20 
0033 21 
003322 
003323 
00332 4 
00332~ 
n'l~ -:>2.: .... ..,...,..., Ct 

0033 2 7 
003330 
003331 

. . 

0:5~QO£ 
006~0~ 
po::se-11 
10 33 03 
1 03304 
001010 
003 2 66 

A 
A 
R 
R 

0 5 4 021 R 

034 021 A 
03 :5 000 A 
Ot:I002 A 
1~04:5:5 A 
0~:5002 A 
01 4 013 A 
001000 A 
10330 l R 

0 74002 
006505 
0044:57 

000003 

0 0 3 2 31 

006:5 05 
OQ::S 3 42 
003 3 2 7 
1 0332 :5 
00 10 00 
1 03323 
07 40 02 
006:505 
004457 

000001 

0033 1 2 
000001 
00333 1 
120 24C 

A 
A 

A 

R 

A 
R 
~ 
R 
A 
R 
A 
A 
R 

A 

R 
A 
R 
A 

230 1 
"""'-,..-.. 
c:.~uc 

2303 

430 4 
~~ns ...... v 

2306 
2307 
'=";~oo 
'- ..,) '.J 

<:>?1"10 ........... .... ;~ 

2310 
2~ 1 1 
2312 
-.~ .. ~ -
.:. ..:· .L. ..:J 
~":' 1 4 ........ 
23 1 5 
2316 
23 1 7 

...... 1 ~ c..:> 0 

2 3 19 

23 2 3 
2324 
..... , .. , """~ .:...:.c..J 

STA 
J!. R 

MZE 
MZ E 
JAZ 

·······~* ll ERROR • 
ll!ll!!e!ll!ll!!lf!lfl!!ll! 

;;,x 
f"rHI R ' X 

FMINCB 
FMHi FC 
:!!+ 3 

FMI NE S TA FMIN EF 

·······~·······ll!·······~·~·· !I! CLEAR LOC KOUT BIT IN DS T • 
··)!!·····~··················· LDX FMINP B 

L D >: 
LDA 
Al'iA 
ST~ 
LDA 
JMP !I! 

••••••••• 
!I EriT RY • .......... 
F"Mii·l ST>:: 

FMIN XX 

F'MINCB 
rMINF" C 

r MI N E"F' 
F"MINPB 
FMINT 

JSR 

DATA 

DAT A 
BSS 
3S$ 
BSS: 
EJEC 

0 , X 
2,x 
BR12 
·:- ' X ... -
Ft1IN EF 
FMitiXX 

FM:NXX 
FMPT,X 

• • 
3 
1 
2 
f:"MIN 1 
1 
• • 
1 

•• 

STORE 
WR ITE 

CHECK 

EOF 
OUT 

FOR 

IN BUFFER 
INIT IAL I ZED 

! /0 ERROR 

POI NT X AT I.! S T 

CLEAR LOC KO UT BIT 

LOAD ER ROR FLAG 
EXI T 

.... ,..,\.~ .,) ,.. ·' c:.. 
" .... ~ ..... ·" r rw r;· 

EXIT 
PARAM ET ER S 

EX IT ADDRES S 
3 PA RAMETER S 
CB AD DRE SS 
F"CJ! AD DRE SS 
FMI N S TART ~D DRE SS 
~RROR FLA G 

1ST 

~D DRESS OF POINTER 
TEMP 

BLOCK 

DIRECTORY REC 

········~······ ~ ················· ········· ~ ············~~·············· • • Jr: 

• LINE FE ED<F"MLf") :t: 

• F"U HCTION : TO PE~F ORM A LINE F EED ON THE LO DEV ICE 
• 
• ENTR Y: 
!I! 

• 
!I! 

• 
ll! 
!I! 

C~LLING 

EXIT • • 

NO . ' SPE C I~L CONDiiiOHS 

SEQUE ~~CE : J:; R 
DATA 

A=O IF NO E.'R'RORS 

FML;F, ~< 
ADDRE SS 

LINE CO UH TER DE CREME NTED 

OF LINE COU NTER 

J: 

2345 :f. 
-"'"' ... ~ c. .:;. 't Q 

...., ...... " -.:. .j ... , . 

2343 
2350 

2351 
2352 
23~3 

2356 
-- E" -c. .:> ..) / 
2358 
2353 
2360 
2361 
...... _6.., c..;,. c 
--,-.. 
C....:OO.j 

23 64 
..... -, c: ... ~. r:· ..J 

2366 
2367 
.......... . - ,.... c. .,.: . .:· 0 

2369 

!I! ER RORS : 
• 

" -co H- -.1 Oti I/ 0 ER ROR ... 

!lll!ll!ll!ll!ll!ll!ll! .... li! ......... :.. ................. ~ ...... ~ ... ~ ... ~ ..... ~ .. ~············*-•*Y.W-!1!!1!~ 
FHLF l J SR YMWL , X WRITE BLAN K LINE 

FMLr XX 

FMLFP 

F"MlrDC 

PZ E 
MZ E 
J ~1? ~ 

" T ,, 
~ " 
JS R 

DATA 
E ' ... " ...JI:.I... 

F"M !.. FDC 
Fl'iLF"P 
FMLFX X 
~ .,. . .,. X" 
~ ,-. ~ r ~~ 

F"MPT,X 

1 
• 
1 
,... M I .... 
i ; •. • r J. 

• .. 
!1! + 1 
• • 

SAVE 
XFER 

EXIT 
PARAMETERS 

EXIi HDDR ES S 
1 PARAMETER 
ADDRESS OF Li riE COUNTE R 
F"MLF ST ART ADD RE SS 
L I 1·1 E F E E D D C B 

.......... *···················!1············ .. ~*·····~: ••••**~············· • • 
F R 0 C E S :; L I S T < r M L ) ' • 

FUNC TI Q"i: TO LIST FI LE NAME ~!RECTORY ON THE LO DEVICE 

. - . Jj 
;_. ""t ... .~ 

l,.t '1" 

.-, .<1 
V " T 

:'"": A ·-· .,. 
04 

•' '• A 
.,! '"7 

C4 
~ .. 
'J ... 

0 4 
f'\..1 
• •• 1 - .. 

04 
0 4 
0 4 

0 4 

n .• .... ~ 

0 4 
1!4 
0 4 

04 
0 4 
0 4 
04 
- A 
._! '"i' 
~. . 4 
IJ ' "!' 

04 
f! .:J .: r ,, -
Ll '! ,.. ... u . 
u4 
0 .~ 
r. .t 
·~ ..... 
l"o .-• 
•J • ••• 

(i 4 
04 
t l A -· . 
(!4 
r: .. • ·-· .... . .. 
, . ·~ 

04 
(: 4 

r: • _, -. 
~ 4 . ·, ... 
·-· ~ .. ' :) 4 
.- .• .•• ot 

0 4 

02:::;01 
02302 
U"'~')(J-. "- -...J ... ..._. 

U
• ~ .-. ,~. ,

c. -=· \.i ·- · 

02307 
•) ;:· "':• fl •::0 • '- ._. •.1 • . .J 

r· ..... ..... 1 r. 
·' ~ ·-=· '•' 
0 <> ., 1 • .._ ·-· , 
0 2312 
, ........ 1 .~ 

1,1 c. ..:· . ..) 
0 -=· ':• 1 1.! ....... ~ 

('\ .•, _.1 1 .,. 
'./ c. . .:. ·-· 
02:3 16 
0 ·:· "" 1 ..., ~ ..:,. . .~ 

0 ~ .... 1 .. ... 
c. ..;I J. •=-

0 ':)') 1 9 ... .... . 

0 2 ... ,, ? 
..:. c. ·.J 

l-1 ":i -:. ·;:. .:-1 
"-· -· '- . 

023 25 ,. ..... -"\ .. .. 
i) ~ ,-. c:: 1:.· 

0 ·:> ·· .• ~ -:> ..... _ . ._ .. 
0 ,..,,.,.-.r. 

c. . =· ..:. (" .. 
I) ..... -. .-. -:a 

C>.:O C. .· 

0 ·::• ·-:· "=' L"l t,;.. ..... .., 

02331 
n....,~ .....,..., 

'J c.. .:,. .:.- c 
0 ... , •j .-. -, .::. ._ .... :. ·=· 
I) '"• , .. , ... .A c . .,j ~j '- i· 
~~ ""J , ., "'• c~ .... , c. .,:. •.) . _! 

0 -=· ·:· .., ~~ 
~ .... v - · r, .-. '7· -:· -\.' c.. -· ..•• 

0 -=· ":• ":• •:) 
'- .... ... ~· 1... 

0 -=· . ., "':'• ·~ .,_ ..... . .J-7 

(I ~. r, ~ I'' c. .,: ... 1' .. • 

02:::4 1 
r-:...-:. 4;.. 
1J li. •• --· '-

n .-. .-.... . -. 
\,: .:. .; . ..., .. ·, 
' I ... , .-. ~~ jl ... c: .,') ., ... t 
fJ -=- ":• 4 e . 
~ .... ··' 

n ..... . -. ..,. " 
... -::. -.:· .... t:-
c ..... ..-, -~ -:
./ \; . ..:· ~ .. 
(I 'j "':• "l .-. .,.,_ ........ ) 

(\ -:.. ":• c::::: 1 
.,. I;. • - ... 

(l ·:> •. "" •• , ,_ . .: . ...; .:.. 
, •• ~ .... It::' ..... 
I.J C, • :• ... I , ,. 

l . ...; . .. - t::" 
I \., _;,. ,_1 ._1 

023 58 
rl •. ' ·:· "' ·=-· lJ ..... -· .._, •. 

023t:.l 
0 '::• ·:· " ·;.. 

"- '-' '-' ~ 
... .• ') '=' -. ·' . 
t.1 ""t I '- •:J 0 .;;, 

0 4. 0 2 3 6 •l 
(! 4 0 -=· "':· c. r:: 
••• &... • ._. '.1 .J 
·~·, 4 0 .-, ,.., .- .!: - c. . .:• t:· t;: 

C 4 
·-; 4 
·-· 

0 "• ,.., ,. C • 
.:. .; . t:"· ·:.· 

.., ... ..,0 c...;.; • EN TRY : NO SPECI AL CONDITIONS .: n ..t o -:;. ··~~ 7 ,-, 
'"' ...,. '- ·-· .. •.) 

2371 • 
2372 • 
237 3 • 
2374 • 
...,«""1 -:>C" -c. .;- t .j .~ 

2376 • 
0:'""'7 7 • .... .:> • 

2378 • 
2379 !Ill 

CALL Itl G 

COMI'tAN D 

FMLt, x S E Q U Eli C Z : J S R 
DATA 
DATA 
DATA 

ADDR ESS OF C OMM ~N D BLOCK(CB) 
FCB ADI!RES~ 

BLOCK: 

ADDRESS OF LINE COUNTCR 

WORD 0: LOGICAL 
WORD 1: KE Y 
LIORDS 8 -'3c LU N 

Llti iT NUMBER 

STRING 

04 
G .:t 
04 
D 4 
- . 
I_!~ 
(• d -· . 

(
• ~ • • - • .., f 
t c. .;. ( ;, 

r. ,., ..... - ':!: 
f) C, ..,:. / . ..; 

r. ~ .-. ..., ... ·' ~ .. ;. ,. ..... 
'I ~, .... , .., ":" 
~.. c.. ..:· ... •J 

" 

.-, -. "? , . 

.... •• " t-• .. _.. ·- -
"• "" .- . 7 -•.1 .:.. .._ ... ( •• 

0 .-, .--, .., ,-, 
c. ..., / :. 

h -·· =· ~ ·:J · · C.·..J o' ... 

-=- ..,. -=· 0 --._, ...., .;,.; 
~. - . ..-. ') ~ 

........... ,-.,., '•' c. . j -::. •• 

2
..,~. 

~· C• J 

2382 
..... '"" r. ..... c. ·.:· ·=- .;., 

• EXIT 
• • 

• • 

2384 • 
2385 ~ 

ERRO RS : 

A=O IF NO 
SO RTED (£'( 

ERROR 
RMD ADDRES S) L IST 

A=l 
A=5 

I F 
IF 

LUtl 
I / 0 

OR KE Y 
ERI<'OR 

ERR OR 

. --·· . . 

OUTPUT ON LO DEV ICE 
'· . -.,. ..,. ,, ·" - ., ...• .. 
• : "T 

'J ·' I •; 
.... . ..... 

n ......... c. .. .. c. ; ...... J. 

0 -. . -. 0 .-. 
.::..:~c. 

1-, ~ ":• ~· ":• ... ·- ·-· ._ .... 
~ ·"')"•8A • . t:.. ...:· • "'t 

. . . ·---4""-- .. .. .. ·--··- ..... ... .. . . -- . . .. . . ... -· .. . . .. .. 
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E.2 VORTEX LISTI NG YtrtotAIH PRDGRAI't PAGE L I STIHG PAGE ( 6 7 4 ) 

0 03332 005001 A 
0 03333 0~ 4 277 A 

' 

23S6 * A=6 l F" D I RECTORV STRUCTURE ERROR ~ 0 4 
23 8 7 • »' 0 4 

2 383 -~··~···~·························~····~················~·············* 0 4 2 390 rMLI1 TZA 0 4 
2 39 1 STA rMLI£r CLEAR ERROR rLAG 0 ~ 

2392 ~······················ 04 2393 • GET riLE PARAMETERS • 0 4 
2394 ~·······~·······~ ~ ······ 04 003334 A 2 3 95 JS R rMF"A .,X MAKE riLE ACCESS 0 4 

On "=' ?""-: .... o,J .., ..., >J 

.-., 0 "':) "':) "':) 6 
J wv '-" ?·~96 o;.;. .... 0 

2397 

2393 

MZE 
MZE 
STX 
JAZ 

FMLICB 
. f"MLirC 
f"MLIPB 
•+::! 

SAVE ADDRESS 
ERROR 1 

OF" POINTER BLO CK 

0 4 
04 
04 
04 

0238F.. 
I) ·=· . ., ·=· -:;: '- .... v .. 

0 "'""' .-. ~ .-. .. c.~o·:r 
') ·::. ~· 9 ,., . ..... .., 4J 

(: 2391 
02392 
(· ·:; ~ 9 ·j u ..... .... •.J 

O ·=·~·g4 .___,_ 
, .... ...,QC" 
I.J C. .,j _, . .J 

.... ,.., .-. ·=- ~ v c. ..:• ;;' .J ,.. -. .... , ..... . ., 
I) C. .,:, =' ,.' 
rl ~~'9'"' - .._ ..:· •:i 

0 ·::. ? ..... •::0 
L- ._ 1 =' =' 

0 03337 
"} ()3340 
003341 
0 03342 
C033 4 3 
(!()3344 
0 0334~ 
0 03346 
0 03 3 47 
0 0 33 50 
0 03 3 51 
!"• 0 ~ "':' ~ '=-' 

00650~ 
002433 
103625 
10362 6 
074273 
00 .1010 
003346 
044267 

R 
.R 
R 
A 
A 
R 
A 

0 0 1 0 0 0 ~~. 
003~37 R 
034256 A 
015010 A 
054 3 14 A 
01~011 A 
0:54 3 1 3 A 

2400 
2401 

INR 
. JMP 

F"MLIEF" 
F"MLIX2 

YES. SET F"LAG AND EXI T 
E. 1 

04 02400 
ll!:t:ll!liE'+::t::t:'+: 

.· ...., ....., ... ··-

2402 
240 3 
2404 
24 0 5 
240 6 
2407 
24 08 
24 0 3 

0 03 3 ~3 
0 03 3 :54 
0 033:0 5 
0 0 3356 
0 0 3 35 7 
0 03360 

010422 
054 266 
0~42:57 
0342~5 
025002 
016003 
146 000 
146002 
054 2:52 
0 350 0 1 
01!50 01 
1~0463 
004560 
1 642 4 5 
00~122 
0642:51 
002000 
003551 

A 241 0 
A 241t 
A 2412 

00 3361 
nc ?"""62 .... ...., .... 

00336 4 
003365 
(' !1':>"':)6" . • . ,_ ....... g 

"0~"'"'6..,. l • .' ~ .;,. I 

003370 
0033 71 
0033 72 
0033 7 3 
0033 74 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

..., - 1 .... , .. .,) 

2414 
241:5 
2 41 6 
2 41 7 
2418 
2 413 
2420 
242 1 
2'~22 
2 4 23 
2424 
24 2 !5 
2426 

2427 
2428 
242'3 

0033 7~ 
003376 
0 03377 
003400 
00340 1 
003 4 02 
003 403 
00340 4 
:) 0340 ~ 

0065 05 
004 7 4 5 
10362~ 
10 362 6 
003631 
00101 6 
00354 6 
005001 
0 :54 224 

A 2430 

IJ 03406 
0 0 3 4 0"7 
0034 10 
0034i1 
00341~ 
0034 13 
003414 
003415 
003416 
003417 
003420 
003421 
003422 
003423 
003424 
003 4 2:5 
U03426 

. 

R 
R 
R 
R 
A 
R 
A 
A 

00 6~0~ 
00"2604 
10362~ R 
103626 R 
103634 R 
00 363 1 R 
003643 R 
00101 6 A 
00 3~4~ R 
001001 (l 
003501 R 
001 02 0 A 
003406 R 
015004 A 
144 210 A 
001010 A 
0034:51 R 

2431 
2432 
2433 
2 4 3 4 

2435 
243 6 
2 4 37 
243 8 

2441 
24 4 2 
2443 
2444 
244~ 
2446 

24 4 7 

2448 

2 44 9 
245 0 
2451 

24~2 
2453 
24~4 

2 45 5 003 42'7- ~01004 A 
003 430 003442 R 
0 0343 1 0142 00 A 2~ 56 
003432 001010 A 24:57 
003433 003406 R 
003 434 14::1 0 0 4 A 
003435 o0 53il A 
0°03436 001002 A 
00 3437 003!54~ R 

24::18 
-24~9 
2460 

g~l:21 ~g~l·~: ·= 24 61 
003442 01~004 A 2462 
003443 . 1l40422; A._24 63 
003444 11~004 A 24 64 

. . 
- 0 0 

~ -: ....... • ' .. 

LDX 
LDA 
STA 
LDA 
STA 

·······!If······ 11 INITIAL IZE ll 
~~~······!OI!!I!!OI!!I!.!I!ll 

F"MLICB 
8 , X 
FML IU 
9 ' )( 
F"Ml.IU+1 

MO VE STRING INTO HEADER 

0 

LDA 
STA 
ST A 
LDX 
LDB 
LDA 
SUB 
SUB 
S TA 
LDX 
LDA 

TWO 
F"MLIAA 
F"MLISA 
FI'ILIPIJ 
2• X 
3,~ 
o, B 
2,B 
F"ML IJ 

lNITtALIZE ~EXT ALLO CATI ON 
STORE AS INITIAL SEA RC H ADDRESS 

. . . AtiA 
LLSR · 
~ll)L . 
l B R •. . 
STB 
CALL 

1 , X 
1 ' X . . .• • 
RHioS . 
1 6 ij • • 

0 

F"M l. JT 

F"MLIUH+!5 
FMLIHI . .. 

, .... 

POINT B AT PST E~TR Y 

GET PARTITION TRACK COUNT 
GET GD DD TRACK COUNT 
SAVE 

GET RECORDS/TRACK 

~ GET GOOD RECORD COUNT 
\ 

STORE AS END or UNASSIGNED 
. OUTPUT LIST HEADER . .. ' . .. . . . 

••••••••••••••••••••••••••••••••••••••••••••• 
• ~UTER LOOP - INITIALIZE SCAN Of DIRECTOR Y • 

~········~·······························~··· ri'ILIL1 JSR rMRUdC 1 , . REI-Ili'!D DIRECTORY 

I'IZE 
MZE 
PZE 
JtHlZ' 

TZA 

. 
rMLI C.B 
F:~ LI F"C 
F"MLI BP 
rMLI E" 

0 

• 

CHF:CK F"O~ ERROR 

STA FMLI£A fLAG NO END ADDRESS DEriNED 

RMD SPACE 

··················k·······································~······ • IN NER LOOP - OUTPUT riLE NAME S ASS IG NED TO RMD ADDRE SS FN LJ SA • 

····································~··················~········· F"MLIL2 JSR F MF"t1X fi ND "NE XT tiLE NAME 
. 

!'IZE 
MZE 
1'1ZE 
PZ"E 
PZF: 
JAt~Z 

JOr 

JBZ 

LDA 
S UB 
JAZ 

rMLICB 
FML IFC 
FMLIPE 
FMLIBP 
Fr1!_I AA 
Fr-~ LI E 

F"M L IL2 

4 ' ~"< 
FMI. I SA 
F"MLX4 

····················~······· • NO FIND - CHE CK vALIDITY • 
···············~············ 

rMLI3 

JAN FMLI3 

,JMP 

FMLIEA 
F"M LI L2 

FMLIE6 

F"MLIL2 

. . ... " 

CHECK F"!JR CRROR 

END or DIRECTORY ? 

NO. I GNORE ZERO ENTRIES 

GET riLE START ADDRE SS 
COMPARE ~ITH SEARCH ADDRES S 
TE ST F"OR F"IND 

I S ENTRY BEYOND C U~ R~NT ? 

VE S 
CO~i T ItlUE SC:'lti IF EtlD Uti DEF"INED 

ERROR 6/EAD ri RECTDR Y ST RUCTUR E/ 

C 0 N T I N U E S C (~ :i 
• 0 

~.. . .. -

04 
04 
0 4 
(14 

0 4 
0 4 
04 
.0 4 
0 4 
04 
0 4 
f) .:l. 

04 
0 4 
0 4 
0 4 
04 
04 
04 
0 ·~ 
04 
04 
0 4 
04 
04 

0 4 
0 4 
U• " . f 

04 

04 
0 4 
04 
0 4 

0~ 
04 
04 
0 ~~ 
(l4 
04 

04 
0 4 
t"'l ._.i_ ., ~ 
•""I A 
v .. 

0 .• .... 
0 4 

04 

04 

C4 
.~ 4 ,. 
' ' l• .. 

0 4 
' ' v..,. 
34 

C4 
0 4 

3 4 
04 
3 4 

04 

04 
04 
C4 

02402 
0 240 :3 
02404 
0 2405 
0 24 0 6 
02 4 0 7 
0 ~4 n·::> '- i,.l •..J 

0 24 09 
0 241 0 
0 24 11 
"" 41 "~ u c. c 
02413 
02 414 
0 2415 
0 2416 
0 241? 
r· ~4-~·=· J ~ J.1 ... • 

O " ·'l'=l - c.. ..... . ., 
02 4 20 
024~~1 
02422 
0 -::. 4 -::. · j 

..... " - •.J 

f' -=· 4 ~0 4 '"''- c:. 
02 4 25 
02426 

02427 
(I -::. 4 -.;, 0:) 
- ~ ~ 'J 

0 2429 
0243::; 

0 2431 
0 2432 
0 24 3;";:: 
0 24 3 4 

0 24 3 5 
0 243 6 
fr =="4 '"'l""' ·- """" "' 0 24 38 
O""•·• ?t""" c. t;t ._, .=' 
0244 8 

G2441. 
n -. ·" If ... , u l-:. • .,. "1' c 

0 2444 
'J'"'o.<IIA C~ 
u c. "t ..... ·-' 
rJ ~=· ..:t .·1 ~ '-- -.- , •.J 

0 2 4 4'3 
(; ·:· ... r:, .-, 

.._ ~ -· .. 
O·""'' .•C"• 

C. ~ ·-' ... 

0 ""'\ ... C' ..... 
.:.. ~.JC. 

0 2 ..1.5 3 
0245 4 
0 245~ 

02 4 56 
:) 2 4 5 7 

02 45 8 

(i "'"'4r r· c.. r:o .' 

,., ..... ... " ...... 
•- · •:-. ""'t' r.:1 .:.. 
"'' -. .... .... . .. t,.!C.:. "-:'0 ..... 

.. ~ .......... ; ... ,. •. . . . 

. ._ --- 0 -. . . . . . . ' 

0 

.. 
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E . 2 VORT EX LIST IN G 

00344!5 
003 44 6 
003 44 7 
0 0 34SO 

1)03 451 
003 45 2 
""3AC ..... ... u ..,. .... .J 

~' ~::::454 

oo:::4 5~ 
0034 '!1 6 
0034~7 
.... o"\ - .. lll!: o 
~·.l .j 't g 

003 461 
003 4 62 
003 46 3 
00 3 4 64 
0() 346~ 

('03 466 
003 4 67 
') 03 4 70 
0 03471 
0 .... - .. -.-

U..J"t/C. 

0034 7 3 
- 0 -· .. ... .. i..' • ..:. "+ , - "'t 

00::!47:'i 
00347E. 
003477 
') 0 3500 

003501 
003502 
003 50 3 
003 5 04 
003505 
003506 
l' 03507 
003 5 1 0 
0 03511 
0 03 51 2 

003 !513 
r'! l.! 3 ~1 4 

U'0-? '"' 1 '"' ..J .... ..... 

003 5 16 
0035 1 7 
003 520 
fJ03 521 
003 =:i 22 
003523 
003:524 
I) 0 "" t .... , c w..J ~ 

003526 
003~27 
003530 
003531 

00 -:- -: 3':> 
-· oJ .... 

003 ~ 33 
003 :5 34 
oo:::::;3-:; 
oo 3~3o 
003537 
003 5 40 
003541 
0 03 !5 42 
C03 ~4 3 
00 3 "544 

0035 4 !5 
003 546 
~ 035 4 7 
C03550 

0035 ~ 1 
0035 :5 2 
003 55 3 
003!:,~~H 

0 , ......... 
\,I .j -..} . .,.f ..,) 

0035 :5 6 
00 ..., - ..... 

- ~·..J·.•t' 

001004 ;:; 
0 0 3545 R 
001000 A 
003406 R 

• 
2 4 66 

0 14 160 
00 101 6 
C03464 
015005 
054154 
14 4 1:; €, 
00:5311 
00 100 4 
003 545 
00.1 0 0 0 
003467 
14~00 ~ 
CO lO! €. 
OC3 :i 4:i 
002000 
003:564 
006 ~05 
"0"" ....... -. V ._,."TC. C 

103631 
1 ~-,~-u ..;., oc:;.,-
00101E. 
003:546 
OO!OGO 
00340 ::. 

0 1 4130 
OOl.Ol o 
003 5 0 6 
014130 
00 5 111 
054126 
144133 
00 :5311 
0 0 1004 
003375 

01 4 130 
144 1 26 
0 01010 
003:532 
006~0:5 
003320 
10362 7 
001016 
003546 
00650~ 
00·~: 422 
no"':t.::"").,. ..., _,_,<J, 
103627 
001016 
00354 G 

034 1 01 
03~000 
0150'l2 
, ••• #O . · r:r 
- ..... ~-' .... .... t .,_• 

0 ~j(!IJ2 

006505 
0 "" -. ..... ..._ '"' v .;, .;:. c u 
1 1"\ ..... .,..., ... 

v..;•OC.r 

01407 0 
1'1on • ' 1 Q" V\.f lt..• • v 

'0""'"" 1 I ,.:t C' C. ._;. 

2 4 6 7 
2468 
24 6 9 

A 24 70 
A 2 4 71 

A -4-"' .::. / c: 
A 247 3 
A 24 74 
A 24 7:5 
A 2 4 7E. 
R 
A 
R 
~ 

" A 
R 
A 
R 
A 
R 
R 
R 
A 
R , , 
H 

R 

A 
A 
R 
~~ 
A 
~ 
A 
A 
A 
R 

A 
A 
A 
R 
A 
R 
R 
A 
R 
A 
R 
R 
R 
A 
R 

A 
A 
~~ 

A 
A 
A 
R 
R 
A 
A 
R 

2477 

2480 

2431 

2482 -........ _, c. ~ .;,. ..j 
2484 

2496 
·::- 4 0 '? 
t- "'-', 
-Ap,c c: ..,. -· 0 

2489 
249 0 

2 4 91 
2492 
""',i; q ~ 
c. ..,. •' ..:· 
2494 
2 4' '3!5 
2 496 

24 97 
2498 
2 4 99 
E: 500 
2501 
•:) c=;: •• , ? ._ _, ._ . ._ 

.... .. 0 .... 
c: ·-· .,) 

2 5Q4 
2 '505 

2~06 

2~ 07 
..., ,.. 'I -:> c. __ , '- ~J ..... . oq c. ._J •• 

2510 
25 1 1 
2~12 
2513 
251 4 
'=' .. l ... J ,_ ~· 
- 11::' I ,.• c. ._1 1 0 

2:::1? 
2513 

~C'·~ 
C..JJ.~ 

2520 
':)C'_,_ .. 
- .,J t': .L 

010466 A 
0 :54064 A 

2522 
2 5 23 
2 ~ 24 
2525 
2526 
2:527 OOlOIJO A 

003532 R 

000000 
00601 7 
00 35 :51 
0 ~4 007 
0 340:5 1 
01500 0 
'4 "4~ .... J. f_l c. ._:1 

2528 
2529 
2530 

A 2531 
A 2532 
R 
A 2~ 33 
A 2 ~ 34 
A 2535 
A r"~36 

• 

Vt fi1Altf P ROGRAM P AI3E LI :S T ING PAGE < 

J A tl FI':L I E ~ 

FMLIL2 

ER ROR 6/ BAD DIRECTORY S T RU CTURE/ 

JMP C!JtlT I NUE S::AN 

· ·············· ~ ················ ·· ···· ~ fiLE NAM E rOU ND ASS IG"ED TO FMLIS A * 
········· · ·~··· · · ~ ········· · ······ · ··· FML I4 LDA FML I EA 

J ANZ FMLI5 I S END ADDRE SS IJEfl tlE.D ? 

rML I5 

LDA 
Sl A 
S UB 
DA R 
J A t1 

JMP 

SUB 
JQ t·i Z 

CAL L 

JSR 

r·l z E 
M2E 
JMI Z 

JMP 

5 • ::< 
f ML I E A 
fMLIS A 

Fi't LIE6 

~ +5 

FMLIE6 

FMI.IHC 

r- r:n r , x 

fi•1LIBP 
Fi1LILC 
FMLIE 

NO 
DE F I ~IE IT 

ERRO R 6 / Bo::lD T1IRECTDRY 

"E" I .;) 

ERRO R 6/EAD D IRECTOR Y 

r.HEc-· " - ,.. .. HEADtR 

OUTPUT F I LE L itlE 

CHEC K ER ROR 

C 0 ~H I tl U E S C A l'l 

·······-········ · ··· ~ ········· • I NNER LCO P EXIT .- EO F REA D * 
········ ~ ·······w.~ · ··· · ······· F ML I Xl LD~ FMLIEA 

JANZ • +4 IS END ADD~ ~EfiNED ? 

Ft-il I $ A NQ 

STRU :: TUR E/ 

STRU CTU RE / 

LDA 
I A i<. 
STA 
SU B 
DA~: 

F' r1L IS A 
rM:..IUN +4 

U P D~ TE SEA RCH ADDRES S 
COMPAR E ~ I TH END OF ASS I GNE D 

JAN I=" MLI L1 CONTINU E SCAN TO END 
• 

·······~·*······· .. ···········~·····~······~····· · • DIR ECTORY OUTP UT f i NIS HE D - OUTPUT UNAS S IGNED * 
·· · ····· · ··············~·~ · ·· · ·~ ··········· ·· ···· LDA FML I UN~5 GET PART I TI ON END ~DDRESS + t 

SU B FMLIUN +4 60MPARE ~ITH riEX T AV AIL 
JAZ FMLIX ANY UNASSIGNED RMD SPnCE ? 

JSR 

MZE 
J AN Z 

JS R 

" ZE 
l'iZE 
JAr'iZ 

't! !'- lP. lflJ. ··· 

• EXIT • 
lll! li! Y. ll! !f •• lP. 

FML I :< LD~< 
LilX 
LDA 

STR 
FML I X2 JSR 

1'1ZE 
LDA 
JMP !I 

ll!ll! ll! lf.ll·· ··jf. 
• ERROR S * 
•• ,.. ••• 111!, .. , 

FML I E6 :..DA 
FML I E S TA 

1 ... ~ .... nr 

r MLI LC 
Fr1Lrr · 

FMOF,X 

FMI.tU N 
F:':LILC 
rt'iL IE 

F'MLIPE 
0 , X 
2 ' X 
BR12 - " ·- ' ..... 
FMLF•X 

FML IL C 
r MLI E: F 
F -. T ... , X 1"1 L l A 

SlX 
Fr'IL I EF 
FMLIX 

................. 
• CHE CK HE ADER • 
• • ,. •• ll • •• • ••• ll.'l( 

fML I HI ENT R 
LDA E rMI.IH I 

S TA 
LDX 
LDA 
.,. L' ~· ·~ o L• 

FI'I LI HC 
FML.ILC 
o. x 
FOUR 

YE:S . LINE FE EI! 

CfJECK FOR ERROR 

OUTPUT • UNA $ ~ I Gi'iED ' LIN E 

CHECK fOR ~RROR 

PGit-IT X AT DS: l 

CL EAR L O CKO~T BI T 

L !li E FEED ON LO 

L OP.D A ~ITH ER~OR 
E ;{ 1 T 

LO AD ERROR FL AG 

LOi=l D O <IT 

F'LAG 

SP ACE 

E. 1 

. - ·- .. --· ·· ------------ ..... ... - ... -. . .._ ....... .. • .. .. . - 0 • • . . . 

675 ) 

G4 

!) 4 
• 

0 4 

0 4 
~! -l 
.~ .. 
u -

C 4 , .. , .... 
.... ·1' 

L: 4 

·~ .1 ... '-t 

.... ·' I) ~ 

0 4 

- . U 'f 
.... ' U 'T ..... 
•.: "'t 

0 4 
:j 1 
,.1 • 
'· 't .-. ·' !_, • • 

•) 4 
0 4 
0 ~ 
0 ~t 
,., -" ·-· ... 
(: 4 

04 
04 
.-1 ~ ' ... ,-, .. 
' ... 
(: .:; 
-, ., 
J ... 

•' A '··' ,. 

.-. .. ... ·,. 

........ 46"' u ..:. ._1 

0246E. 

02467 
0 •"\ 4 ~ .. '"" c. 0 •:! 

n-· .:!t'Q - c. -,- ... -' 
02 4 ?0 
C 2 4 7 1 

'• ·=- 4 ':' ·~· ~ ... '- £• ... • 

'1? 4 "? 4 1.. , _ .. 

02 4?5 
C2 476 

"~ 4 .... ,.., 
1_.; c. ,.· ·~ 

0 ':> 4-o q ..._ ~ -
0 "' 4 ,.., ' · \, c:. 0 ·-· 

~"~u=- 4°'=' .... v .... 

t. ~. 4 ,.. .. -. • c. v . .:, 

02 4 8 6 
.-J;' 4 'j .., ' ..... ,.• l' 
n ·::· - ~ .. ~ ·=· 
.. '- ..... • •• 1- ·-· 

r ·~· 4 .:. 0 J ~ O.J .... .. - ... ('\ -. .. , .. ... . , !! 
\1 loo. T • o. 

u2 4 S' 1 
'J.. .-. li .- • . -. 
· C "T :J C 

0 2 4 ~; ::: 
024 9 4 
.-, ~ .. •:i r::: . ..... - ~ .. 
0 ,_, 4 ·::. ,; ,_ . -

0250 3 

··; ·:- C" (. ·l 
• t,. _. • o I o • 

0 .. r:- (• c; 
. c..:.-••.• ...J 

1'\ -=-· c !' • c:. • .. 1 , _ ._1 ..... ~· 

'' '::> 5 Co • , I I,._. • • : 

1\ """" e ... .... 
•.1 C. ._1 ·1 C· 
! t -=' ~- .... '::: 
•J - •... - · 

.-, ... ').. • ... t:' 1 • !': 

.... ,..( ,..J .i.·.· 
,... • "'i , , c • ... 
:.J ;.,. '""' ..:. -· l i .- . · .:.,.. c:: ... _. 
;j .• • ........... .;, ._ 

=-, ,4 r,·.c · ··· 
._. ~- - .:: ._1 ,;. • •• 

lA f\ '"'•C' "_. 
·- "1' l'~ .. ..~ .. · .. 
) ,j_ t"\ , .. , r.:; 'I ,. ': 
- I o i,, •.., 4 o •-' 

;-•.• ,. .. • C' 1 ··· 
·.• ... •.· ·- .... . · ~· 
n • (.-. c .. - • 
.,.! "":' •.:._...' )/ 

" ' 0 ,' I c 1 q . :""t 1,..,,.1 , .. . . 

r; ,~ u·· ·:·· c; ·~.) i'! 
\ ' ""'T · · - " - --

0 4 11 '-•c:.-. ' 
- ' • • 1.-. J. 

0.-l 
04 
04 
1-. -< .· .... 
0 4 
.... . . 
t..' .., 

(: .... 

0 4 
,, 4 

!) 1 
:) 4 

C4 
r . A 

OJ .. 

r "' ,. .- .-J 
i ) .: ) .:!. ~-
.. , ... , c: .-• . • ·. .:. ..... .:-. .: . 
n-• :.:" ·'1 .• 
IJ C, -..,1 C, ' '1 

0 ... , C' ·::; &::' c. . ·' .... . ..J 
fl .., '5 ·j ;:. . c. L-..f 

n ~ C' "' '\ •• 

c. ·-· c .. 

( • : - c: ... _. •:.i 
' '- ··'·- · .. · 

0 .-.r.: ··· ·· c .. •,·: =' 
n .... L ··~ ,., 
J c. .... .., ... 
(i-- ~ ··· · 
.) .:.. -· :. .. 
"I .-. ..,. ..., -, 
t..' c . ..... j ..:: 

O ..... e ~.-. 

.:. ·- · •J •• ;. 
I) .... ""' ., c. .. ' .:;, ~ . 

0 "'\C' ... • r::' c. ..... ..:.- · .. • 
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. E. 2 VORTE~ LISTING .YtF'MA IH 
0' • ' .. . . PROGRAM PAGE 33 LI ST I HG .PAGE ( 676 ) 

003 ~ 6 0 
00356 1 
003.5 62 
0 03S63 
C03 ~ 6 4 
no3!565 
003~ 66 
003~67 
'.;') 3 :5 70 
003 ~71 

003 ~72 
003 ~ 73 
003 ~74 
003 !57:5 
003 5 7 6 
003 :5 7 7 
003 600 
(10360 1 
v03 60 2 
003 603 
00360 4 
003 6 0 ~ 
0036 0 6 
0036 07 
0 83 610 
0 0 36 11 
00 3612 

· oo3613 
0036 14 
00361 :5 
8 036 1 6 
0036 1 7 

003 620 
00362 1 
00362 2 
003623 
0036 24 
0036 25 
003 6 26 
003627 
003630 

00363 1 . . "' ....._ ~· ~ '"' v ._. ..:;, 0 ..:. c. 

003633 
00363 4 
003 6 3 5 
00363 6 
003637 
0036 40 
003E. 41 
003 6 4 2 
(•036 4 3 

0036 4 5 
~ 036 4 6 
003647 
:)036 ::1 0 
0036 51 
0036 ::1 2 
·~ n- .... .. ~ 
.... ·- .,::. 0 ...... ·> 
(!03 6 ~4 

0036 5 5 
'' 11~''""' 6 ·-· - ,:. 0 .... 

On -•6"' ... '.} o.;l ._ •• ~ 

003660 
003661 
003662 
003663 
00366 4 
~ -~ ' 6 · u u .,J t..l ...,J 

00 3 666 

0 0 1004 A 
0035 7 1 R 
00 1 000 , A 
003576 R 
0000 0 0 A 
03 4 04 1 A 
0 1:5 000· A 
001 002 A 
10 3 564 R 
0 06~ 0 :5 A 
0 05115 ·R 
103p27 R 
0 01016 A 
003:54 6 R 
0 06!5 05 A 
0 053 42 R 
0 0 3·6 4 5 R· 
1 03627 R 
00 1 0 1 6 A 
00 3546 R 
0065 0 5 A 
003320 R 
103 6 27 R 
001016 11 
003:546 R 
006::10::1 A 
004302 R 
10 3 627 R 
00 1016 A 
00 3:546 R 
00 1 000 A 
1 0 35 6 4 R 

2537 

25 33 

JAN 

JMP 

2539 F'~LIHC EN TR 
25 40 LDX 
2~4 1 LDA 
2~42 JAF!I! 
2543 F'~LIHH JSR , 

2544 
2545 

MZE 
JANZ 

254 6 F'MI.I H2 J SR 

2547 
2:54 8 
254~ 

25 5 0 

2551 
2:5:52 

2:5:5 3 

2554 
2:55:5 

2:5:57 
2:5!5 8 
25:59 

PZE 
MZE JANZ 
J SR 

MZE JANZ 
JSR 

MZE 
J ANZ 

JMPlll 
....•••. !1! 
• EHTRY • 
!1!·!1!····!1!· 

F'MLlHH : 

F'MLIH! 

FMLILC 
o.x 
F'M LIHC 

f:'MVH •. ~ ... .. . 
· f"MLI L(1 · 
r M L' I E ... ··. 

F".MioiLtX 

F'MLIH1 f"MLILC 
F'MLIE 

• 
·. 

F'MLf"eX 

F'MLILC ' 
F'MLIE . . · 

. 
F'MOC t )( ·. 

F'MLILC 
F'MLIE 

F"MLIHC . 

TEST PAGE El'fD 

GET l. INE COUNTER 
E'ND OF' PAGE '1 

. . 
.YES• OUTPUT VORTEX HEADER 

. . 
&:-~'\ ... . .... . 

CHECK FOR ERROR 
• . . . 

loiRITE !ND HEADER LINE 

CHECK FOR ERROR 

LINE F'EED 

CHECK F'OR ERROR 

OUTPUT COLUMN HEADER 

' CHECK F'OR ERROR 

EXIT 

0 4 0 2~ 3 7 

0 4 02538 
-

04 02539 
04 02540 
04 025 41 
04 02 54 2 

0 4 02 ~ 43 

0 4 025 44 
0 4 0 2 5 4 :::;· 

0 4 025 4 6 

0 4 025 4 7 
0 4 02548 
0 4 025 49 

04 02550 

0 4 0 2~,1 
0 4 0 2 552 

04 02~ 5 3 

0 4 025 54 
0 4 025 55 

0 4 02556 

0 74002 A 256 0 
006 :5 0 5 A 2:561 
0044:57 R 

F'MLI STX 
J SR 

F'I1L I XJ< 
F"M PT•X 

STORE EXIT 
XF'ER PARAMETERS 

0 4 
04 
0 4 
0 4 
04 

02557 
02558 
02559 
02 56(1 
0256 1 

f"MLIXX BSS 1 EXIT ~DD.RESS 
000 0 03 A 

2562 
2:56 3 
~:564 

DATA 3 3 PARAMETER S 
0 4 
0 4· 
04 
04 
04 
C4 
0 4 
0 4 
04 
04 
0 4 
0 4 
04 
04 

.. 
f"llfL. I C B ll S S 1 . . 
F'MLIF'C ISS 1 
F'I'ILILC .. IISS ,. .: ~ . · -

COMMAND BLOCK ADDRESS 
F'CB ADDRESS . 

003332 R 

~:565 
es~ 6 
2:567 
2568 

D AT A · ,.• . F" M L 1 l 
• . ADDRESS OF LINE COUNTER 

F~LI START ADDRESS 

12:5325 
14 73 01 
151652 
0000 0 0 

0 0 3 643 
0 0 0017 
0 0 3 6~ 0 
00 0 0 01 
130 24 0 
14 331 1 
1 463 0:5 
12030 4 
1 447 22 
14 270 3 
1 ::i 23 17 
1 :5 1331 
1 2 0 306 
14 7722 
1203 1 4 
!:52716 
1202 4 0 
(?00000 
0000 00 

256 9 
i:570 
2571 
2572 
2573 
~574 

• • 
.. 0 • 0 • • . .... 

F'I'IL I IP Jss· 1 
F'MLIEA ISS ~ 
F'I'ILIEF JSS 1 
F'MLIPI BS S l 
F'MLISA BSS 1 
F'ML.IT iSS 1 

.. "'• . 
BUFFER PO INTER · 
SE~RCH ITEM END ADDRESS+1 
ERROR FLAG 
ADDRE SS OF POINTER BLOCK 
RMD SEAR CH ADDRESS 
TEMP STORE 

A 2:575 
A 

F'MLIUH DATA ~•UH-s•• D~MMY DIRE CTORY ENTRY 

A 
A 2576 

2577 
R 2578 
A 2579 
R 2:580 
A 2:581 
A 2:582 
A 

F"MLIAA 
fM~IH1 

DATA 
ass 
E Q U . 1., 
D ~ TA· 
DATA DATA 
DATA 

0 
~ •-2 
F'MLlU~ F'"LIHl:-1 . 
•+2 ; 
1 
•o riLE DIRECTORY FOR LUN • 

0 ·1· 
0 4 
04 
04 
04 
(. 4 
C4 

A 
A 
A 
A 
A 
A 
H 
A 
A 
A 
A 
A 
A 

·. 

' 

258 3 F'MLIU DATA LOGICAL UNIT NUMBER 04 

2::1 8 4 EJE C . 0 4 
2~ 8 ~ ••••••••••••••••••!l!••••••••••lll•!l!••••••••••••• .. •••••••lll••lll•••llllll••lll*l!•••• G4 
25 86 • lf. 04 
2:587 • M 0 V E < F' M M V > • 0 4 
25 8 8 • . . • 04 
25 89 • FUNCTION: TD MOVE A BLOCK OF N WORDS fROM ADD~E SS F TO ADDRESS T • 0 4 
2 59 0 • II! 04 
25 9 1 • ENTRY: A • · 11 • • 04 .. . 
2592 • - • · 04 
2 5 93 • CALLING $EQ~£~CE: JS~ F'MMY• X • 04 
2 59 4 • DATA F' • 0 4 
~5 9 5 • , , DATA T w. 0 4 
25 9 6 • JE 04 
2597 • EXIT : N UDRDS MOYED fRO" r TO T * 04 
2 598 • ~: C{ 

2599 ·········!I!····························································~ 04 

02562 
I' ·"> .,. .,. ..... 
_I ~ •-' r;: • .:, 

02564 
02565 
02566 
0256 7 
02568 
02569 
02570 
0257 1 
02572 
02573 
0257 4 
02 5 7 5 

0257 6 
0257 ? 
02578 
02579 
02580 
0258 1 
0258 2 

02583 

0258 4 
0258 5 
02586 
02587 
0 .... "'8?. C . ..J J 

0 2589 
0 2590 
02591 
02592 
O ":,!J · ~·-=· 

.... . ) 7 --· 

02594 ' 
02595 
02596 
n.-.c.c;g., 'J __ , 

0 03667 . 0~40~6.A . ~ 60 1 fMMVl S TA rMMYC SAVE MOVE COU NT 04 
003670 · 00~211 A 26 02 CPA 0 4 

02.59 8 
02599 
0260 1 
026U2 

0 '· · · ··~·' • 
... . .. ,..._ · .. . . ..• .. . ·-. 

. -. . . . .. . . .. . . .. . ., .. . . . . . . . . .. . - . ' 

• 

• . 
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E.2 VORTEX LISTING • Y$F"MAIH PROG ~ AH PAGE 3 4 LI STIN G PA GE < 6 7/) 

003 671 
003672 
0 03673 
0 03674 
003675 
003676 
0:)367 7 
0 03700 
00 3701 
··· ·) ·~ -:ou· -=> •' • ...., r ""' 
!)0 3703 

0 0370 4 
(1 0370:5 
003706 
003707 
003710 
00 3711 
0037 1 2 
003?13 
003714 

003 71:i 
003716 
003717 
00 37 2 0 
003721 
0 0 3722 
00 '='"'""'~ \J ( '- •• 

0 03724 
003725 
0 03726 
003727 
003730 
00373 1 
0 0 3732 
10 373 3 
00 37 3 4 

1;0 3735 
00 3736 
0')3737 
0 037 <10 
:) 0 3 7 4 1 
00 374 2 
0 0 3 743 
(1 03744 

0037 4 5 
00374 6 

A 
A 
A 
A 
A 
A 
A 
R 

£603 
2604 
2605 
2 606 
"" r ,., .., c. 0 \,.1 i' 

2608 
260 9 

IAR 
LRL·A 
L S f< A 
STA 
I D ,, 
1- H 

SUB 
j At'i 

1 
1 
FMMV T 
F:":M'v' FP 
F'M t1V TP 
FMMVRE 

SE T ~~ = - A 

CLEAR S IG t~ 
STO RE AS LO OP COUNT 
GET F POHiTER 
~UBTRACT T POI NTE R 
JUMP I F REVER S E MOV E 

00:5111 
OQ424l 
00 4 341 
0 5 4 0 s o 
014044 
144044 
0 0100 4 
0 03715 
0 2 4 04 0 
0340 40 
007 400 

A 2610 
2 6 11 A 

A 

LDB ft1M V FP 
Ltl ~-~ F MMVTP 

B LO AD 
LO AD ~~ 
C L C::AR 

AS F POINTER 
A$ T PO INTE R 

LOOP EN D FL AG 

016000 A 
O:i :5 00 0 A 
OQ:il44 A 
005122 A 
044034 A 
0010 07 
003704 
001000 
103740 

00371:5 
0 1 40 2 't 
1240 27 
00 :501 2 
0 14022 
124024 
005014 
00740 1) 
0 03724 
005344 
0 05 3 2 2 
0 1600 0 
055000 
04 4014 
00100 7 
003724 
0010 00 
103?40 

A 
R 
A 
R 

R 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
R 

07 4 00 2 A 
OOE. 5 05 A 
004457 R 

000002 A 

003667 R 

2612 
2613 
2614 
£61:5 
2C.16 
261? 
2618 
2619 
........ ...., n 
.::. 0 c.. i .) 

2 6 2 1 

262 2 

'='6"'"' '- '- •..J 

26 2 4 
2625 
2626 
"""'"'""'? .:.c c, 
2628 
2629 
263 0 
263 1 
'=>'3'=> t-C '-
o::>E, -:>? ..... ._ . ....., 
-.6- ... c. .:; 't 
263 5 
26 36 
263 7 
·,:, ;::. ":1 C• 
'- ~ - · ~J 

,, "" '=' 9 
·- Q \J 

2640 

2E. 4 1 

2642 

264 4 
2645 
2 E. 46 

2647 
26<-S 
2649 
265 0 
.... c: 1 
c. b -· 
"' 'C:2 c. b . .J 
:> ,. 5 ...,. L.,t.),. .:. 

2654 

RDF 
ll!~lf:····'-'-ll!llfllllll!l'4! 

ll MOVE FDRI.I~RD • 
........... ll ..... .. 

F ~ MVL LDA O tE 
~~ ..... 
..) f M 

P(R 
IER 
ItlR 
J OFN 

JMP • 

fMt~VT 
t r1 MVL 

!lll!ll!!lll!!lllll!l'!li!Jr.ll!ll!ll!llll! 

• MOVE REVE.RSE -.. ................. 
FMMVRE 

FMMYLX 

EQU 
L DA 
P. DD 
TAB 
L DA 
AilU 
T A;-; 
R DF 
EQU 
DXR 
DER 
LDA 
S TA 
INR 
,JOFr'l 

~, ....... .. 
ll ENTR 't :.. 
ll!ll!lllll!llli!Wil' 

F'MMY STX 

F'MMVXX 

F'MMVFP 
FMMI/TP 

ll 

FMMVT 
F'MMVC 

JS R 

B ~: s 
DATA 
B .... , . :: . ..;. 

BS:S: 
DATA 

~ 

FMM v'f P 
FI"!MVC 

;:'f'i M V T P 
rM "" ' •' C , 'r; \i 

0 • B 
:1 '-1 v ~ .... 

Ft1:··1VT 
,..- ..... t.~ •·Lx l' ! 'r, IV 

Fr1 MVXX 
P.1PT • X 

1 

1 
I 
• 
F t1 M V 1 

1 
1 •• 

..... t::_ r: "7 l« c. ,_, .._1 { 

2658 • 

..,. ·~ c 0 ..... v •J 

"'' 6 ' C.O •J. 

C'U"'CTTI" N • 
I 1 1 I &. U II • TO 

TO 
T "'r"" ' 1T 4. ' I ....., 

• • 
' 

GET WORD 
:STORE 1.-tORD 
BUi'lP POINTER S 

E Ut1 P 
LOOP 

GET 
ADD 

GET 
ADD 

LOOP COUNT 
U~lTIL DON E 

F POINTER 
COUNT 

T PDHlTER 
COUNT 

I';L EAR LOOP Oi tl 

BUMP POit!TER :S 

GET ~lORD 
STOF<:E I-lORD 
:BU!·1P LOOP CO UI'IT 
l-OOP UNTIL DO ~iE 

STORE EXIT 
XF E P- PARAMETERS 

EXIT ADDRESS 
2 PARI~METER S 
F ADIIR E SS 
T ·A DDR ES S 

FLA G 

FMM V S TART ADDRES S 

TEM P 
MO VE. 

~ TORr. - .. '-
COUNT 

l N P U T N A ~1 E ( F' M N A 

AN ALP HA MER: SC DR ' $ ' ) NAME , 
BLANK' DR Ei!D- OF-LI NE< EG U 

I t C• 
·~ . 

2 6 6 2 
2663 
266 't 
266 5 

ENTR Y: ~lD !,: F' E C I A 1 •. CONDITION S 

CALLir·tG 

) 

TO 

26 6 7 

SEQUE NCE : JS R 
DATA 
DATA 

FMNA • X 
ADDRE '?S 
ADDRE S.:: 

OF SCA N BLOC K<S CB) <S EE 
OF NR'1EC3 -WDRD BLOC K) 

266 3 
2F:-6'3 
26 7 0 
267 1 
'=" c. .., ~) 
t- C•( l 

-- -:- .-. 
C. b l.;, 

2674 
_e....,-=: c Q ( • .. } 

EXIT • • 

ERRO~ S : 

A=O IF" NO ERROR 
B=TERMINATING CHARACTE R 
r!AM E L Ef T-JUSTIFIED• Wl TH 
8V F'L SET IF FIELD EMPT Y 

P.LA NI< FILL 

A=l 
A=l 

IF 
IF 

INVALID CHAR IN NnME 
MORE THAN 6 CHAR S 

F I ELD 

I" U n '"' "' 
• ... · •• ,..; i'- ..:.. ' 

FMI C) 

0 C:• 
1' -

.., 
•• .. .. 
~: 

)*· 

0 03747 00~0 01 

267 6 ~ ~ 

2677 -·~· .. ··~-,~·····~·~····~···· .. ·~ ~~ ~· .. ·~-~-~~ll!*ll!llll~'-····················· P 2679 F MNAl TZA (, ~ ~,-o I :; .~• .._t 

0037 :51 
0037 ~ 2 
00'3 7~ 3 
003754 
003755 
003756 
003 75 7 
0 03 76 0 

0 .. " ... A ... 

..) ~ ' "t .j 

00650~ 
00 413 3 
10410 3 
0010lt. 
00 4 07 ~ 
00601 0 
07777C:. 
05 412 7' 

t1 
A 
R 
~-·. 
A 
R 
H 
A 
A 

- .. - "" n C. 0 C• J 
.... ' .... 1 c.. to -:.:· 

26 82 
26 :?3 

2684 

""'t""'r." 

c b ·~ ·-· 
""6 "' .c:. 0 ·~ 
26 87 

MZ E 
.. ~ r~ .., -· ~ . (.. 

t. DAI 

STA 

FMitAEF 
FMNB •X 

tr'lN A SC 
F!1r-fAE1 

11777 7 2 

Ft1 t'l A C 

·······- ~~~ ···· ~ ··· • INP UT/ P AC K LO OP • 

-- ......... ..- ... ~4 .. ~-.. __ __ _...... -

CL FAR ERRO R FLAG 
SLEIJ TH R ~U G H LEADI NG BLANK ~ 

ERROR 1 / IL LEGA L CHAP/ 

LOAD LOOP COUNT WITH -7 

• 4 • ~· . • -

04 
04 
04 
.-. ·' ....... .... 

0 4 

[14 

( , ··' .... ' 'Y . -. .. ,_ of• 

n • \,t ... t 

c <!-
n • . . ..... ·- .. 

(; 4 ,. 
.-. .. ..... . . 
~ .• '-• ..... 

'I ., ·- -
0 ,,~ 

n .:.. - . 
0 -1 
f"t ~ 
~ ., 
!t .,. u ., 

r, ·" ·-· ..,, 
CH 
r A 
l. . ..... 

f', .1. 
·~ ·~ 
.-. ... •.. : :.; 

' • .1 l_ ...,. 

.-. ... •.. ::.; 

r. .• 
·' '1· 

,-. A ... ~ 
.-. .. ; 
: ,.; ., .. ... - .. 
(: 4 
• 1 ... ·.. . 

.-, ... 

. .· "t 

f: .:j, 

,· f .; 
-- .... 
(', .~ 
!-#' • :-

.-, •. ; 
" . 
! • ·"" 
·-· -r 
r . A 

'·' ... -. . 
'_! ~ 

1
-. • .. 
-• '-r 
," ~ 
··' . 
1·; .·~ 
" ~ 
·~ ... •• • 

.. . ·' . .. 
(1 ~ . . 
" A ;_ . .... 
. •. . 
' o ,A 
c •. 

t : .·" -· ., 

r. '" 
' • • or 

.... 4 

~- ·-
• A 

•,! '•1-

r; 4· 
fi 4 
• • A 
•, I • 

l·, ' . ·~ 
f' . - . 
f· .. ' .. 
f' ... .... ' 
I
.• . .. 
J ~ 

• 0 E 0 -~ u .._ . ·-=· 
0260 4 
02 60 5 
IJ• 0 t' fl ,:: 
~ . -· ...... 

02G 1 0 
U-;,~-1' ! 

\:- - .. 
0 .-.,· 1~' 

L:.O C 
l' t --:.. .:: 1 ·:· 
~ ~ I.J .._ ) .-, ·•.,.- . ... 
l! c. r.:· .\. o.t 

02E.15 
Q 2 6 1 I_; 

0 -.f-.··~ 
-::. 'j j. l 

O =' r- "r-. --:. C• J. •:.., 

0 26 1 9 
rl"\C "f• .... c. '-' c -· 
0 2 E.2 1 

n ~ c: ".:· ~::--.. c. .... · ... '·-

0 ·:> " - . " I... C• i.. .j r, •:0 ..- •,;;. A 
l• '- ':· "" .,. 

0 -. " ,.., o:; •· .. oc ,_. 

r. 0:• '~ ·::. -:. 
J ~ ..... ·- ,. 

0 .. ~. /' ..... . -. 
t"':.. r.,:. C. •=:t 

0 -=· 6 -=- ·:< 
I..... " - -· 

026 ~~ : 

l"o,.\""·-· A 
'-' .::., ~:· .;. ''I 
1) .,.•>'5 . c. t:o ._:, . 

J - ... - ~ l ... ~ . .. .... "" 
• •.. ..... ··-· •J 

0 2 ~- ::: 7 
I I 0:. ~ ·-:;o o;:. \ ..... . .., ._. •, . 
.-. ':• ..; ·=-· ..:;. 
oJ '- ':;.o ·~ -~ 

0 .... , , ... , .-. 
"- 1:,"• ~ ... 

(J 2 t.·~ l 

:' t " • ,: 4 ::: . ... ._. --

.. - - -:; C.: t · 4 C-

- .. - . .. . IJ .... .: • .:., ." 
i.,,. ·-· { ,· 

U
• , ... , .• c: ,-, 

c. b ..... . 

026~- 1 

'
., .-, ... ~ ...... 
.c_ f,.:._. c_ 

U
. , .. , ,; r:' r , c. v . .J .:_:. 

02 ~.:.54 
t'\.-, ,. .. r=c 
'-' .:. ~ ·-· ._! 

026 56 
( ! ·:. t: e: -, 
•• .._ .... . ,..1 .. 

'I -. ,. c;; .... ,_ c. r.:· ·-' .:. 
,. :;. : t=. ·:. Ll L ,. t_. •..J •• 

It ·::• ~o.: <"': (I .... t... ·.• ·..J·.• 

. ..... ,.. ... .... 
U C. :_, C• .:_. 

' I .-. _... ... t::' ... c. r:o t· -' 
' l ":< ~ ,. .:: 
•. '- Q t:· ·-· 

r: ·~ f . r= ·:j - 1... • _, -

I"! : • :::. '7 f l • ... • r • 
('• ·~ 0:. .. .., I 

1.. ·- · .. ' · 

(. ·=- <.: .,. ·::· 
• ' lo-'., ' ( L . 

r. ..... . , '"' I ... t·, • •, . .___,.. 
( ' '.) ,.. 7 ·-• !,;.;. r.:· •. --, 
.-1 , .. , (:: 7 c •. c. . t .~l 

02676 
f' ·=-~..., ,' .... c.. ._. ;' .· 
I ' ·j C ..., ·~ 
.,_. ~ • ... • F / 
,., -~ .,. 0• ... 
·- ..:. "=' ·-· 1.1 

0 26:31 

t o .-, .t'" r . . -. '·. c. r.:· .;-. ·::. 

(• " ... . -. 4. ·-· c. r::' 0 

... -.- r.c: 
I.J C. ~ • • :; ·-• 
.-, ••• ~ r , C.. 
l_i c. r;J ~~ Q 

(126£:7 

.. 
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. E.2 YCRTE>< LISTING Y t rt-1 A I H . . '· '· PROGRAM PAGE. ·· ··35 LI STING PAGE < 678 ) 

0 03761 
o P .~l-~Z 
OfaF:.II 
00376 4 
0037 6~ 

0037 66 
003 767 
003 770 
00377 1 
003 772 
003 773 
003 774 
00377~ 

00:1021 A 
0:54127 ,A 
0~4127 A 
00100 4 A 
0 03 77 4 R 
1441 2:2 A 
0 010 1 0 A 
003774 R 
144114 A 
001916 .A 
003776 R 
014112 A 
C5 4114 A 

2 688 
2 6 89 
2690 
2691 
26 92 

26 93 
2 69 4 

2 69 5 
2696 

w••w••••••••••••••• 
F'MNAL TBA 

STA 
STA 
JAN 

SUB 
JAZ 

SUB 
JANZ 

r MNAH 
F'MNAH+l 
F'MNA2 

F'MNAC". 
F'MNAZ· . 

F'MNA2l 
:rMI"IAL l 

2697 F'MNA2 LDA F'MNABL 
STA F'MNAH 

LDAD INPUT CHAR INTO PACK CE LL 
ALSO SAVE .IT 
PAC K. BLANK ON END OF' LINE 

P~CK BLANK IF .COMMA 

PA CK BLANK IF . -. -
2 698 
2699 
2700 
27 01 

··~·······~······················ .. SHIFT PACK STRING LEFT 1 CHAR • ••••••••••••••••••••••••••••••••• . . 
003 776 034105 A 2702 
003777 015.000 A 2703 
004000 025001 A 2704 
00400 1 0044~ 0 A 2705 
00400 z. · o~~O OO A 270 6 
0040 03 01~ 0 01 P. 2 707 
0040 04 02:5002 ~ 2708 
00 400~ 0044~0 A 2709 
004 006 0~~001 A 2710 
004007 00~021 A 2711 
004010 ' 1~0462 A 2712 
0040 11 114 100 A 2713 
~04012 0~~00 2 A 2714 
004013 007400 A 271~ 
0 04014 044073 A 2716 
0040 1~ 001001 A 2717 
0040 16 004 0 3 2 F. 
00401 7 014072 A 2718 
oo4o ao 144066 A 2719 
00 4021 001010 A 2720 
00 4022 OQ~776 R . . 
0040 23 bd6:5tt~ . A 2721 
0 040~4 00 3222 R ' 
00 402~ 1041 03 ~ 2722 
00 4 0 26 001016 A 2123 
0040 27 0040 73 R 
00 4030 00100 0 A 2724 
004031 003761 R 

F'MNALl tDX F'MNAP. POINT X AT P.ACK B!LDCK 

00 4 032 
0040 33 
00 4034 
00 403~ 
00 403£> 
00 4037 
00 4040 
0040 41 
00 4042 
0040 43 
0 0 40 44 
004045 
00 4046 
0040 47 
00 4050 
00 4 0 :51 
0 0 4 0 ~2 
00 40~3 
0 040~4 
CO ·~O~:; 

00 40:56 
00 40::07 

00 4060 
'? 0406 1 
00 4 06 2 
00406 3 
rl0 4064 
00406 5 
004066 
00 4 0 67 
0 0 4 0 70 
L1 040 71 
00 4072 

00 4073 
00 40?4 
00407 5 

_...;. - ~ ·· . , . 

27 2:1 
2726 
2727 

L 

. . 

, 
.. .. 

LDA O.>< 
LDB l1X 
LLRL S 
STA o , x 
L DA 1' X 
LDB 2tX 
LLRL 3 
S TA 1 ' X 
TBA 
ANA 
ORA 
STA 
ROF' 
I NR ' 
JDF' 

LDA 
!UB 
JAZ 

J SR . 

LH I-I 
f'MNAH e,x 

. ' . 
f'MNAC . 
F'MNAX 

F'MNAH 
F' M NP.~L 
F'MNALl 

Frl I C .>C 

F'MNA$C 
n1Nat.t 

" 
F'MNAL 

•••••••••••••••• 
• END OF' INPUT • •••••••••••••••• • 

. . 

014060 
00~012 
144054 
001010 
004060 
144046 
001010 
0 0406 0 
006S05 
004133 
104103 
001016 
004073 
00~ 021 
p·o 1 o o 4 
004 0 6 0 
144036 
00101 0 
004060 
144030 
001016 
00 4 0 73 

A 2728 
A 2729 
A 2i" 30 

F'MNAX LDA · F MNA~+l 
TAB 
S UB 
JAZ A 

R 
A 
A 
R 
A 
R 
R 
A 
R 
A 
fl 
R 
A 
A 
R 
A 
A 
R 

034023 A 
01:1000 A 
00 61 40 A 
1eo 2 4 0 A 
007401 A 
001010 A 
004070 R 
007400 A 
014023 A 
0•0 1 0 0 0 A 
104101 R 

2731 

2732 
2733 

2734 
. 

27 3 ~ 
27 36 

27 37 
2738 

2739 
2740 

2741 
2742 

2743 
2744 
27 4~ 
27 4 6 
274 ? 
27 4 8 

2749 
2750 

27 51 
275C 
27::i3 

.. - .. 4 C. ~..J 

27~::i 
27~6 . ' 

0 440 20 A 2 7 :$ 7 
001000 
00 ~06 0 

;,... ....... s 
H ~ ~ ~' ·, 

R 

. . ' i . . 

SUB 
;.JAZ 

JSR 

MZE 
JAfiZ 

TBA 
JAti 

· SUB ' 
JAZ . . .. 
SUB 
JANZ 

•••••••• 
II EXlT "' ,. ....••. 
F'MNA4 LDX 

LilA 
SUBI 

sor 
JAZ 

RDF' 
LDA 
JM P• 

~········ • ERROR • .......... 
F'MNAE 1 l NR 

JMP 

27:59 ••••••••• 
.2760 • ENTRY • 
"2761' ••••••••• 

.. 
• 

. .. 

F'MNA CM 
FMNA 4 

F'MNA21 
F'I'INA4 

F'MNBt)( 

F'MNASC. 
F'MI'!AE1 

F'MNA4 ·· 

F'MNACI'I 
fMNA4 .. 

fMrlA21 ' 
fMNAEl 

F'MNAPB 
o, x 
• • 

f'MNAEf": 
f'MNAXX 

• . 

F'MNA.EF 
F'MNA4 

. . . "'·- ... 

• 

., . , ... ...... .. 

, 

UO RD 0 

WORD 1 
' 

UORD 2 
' 

JUMP 
LDDP 

• • 

• 

LOOP COUNT 
UNTIL DONE 

STOP SCAN IF' BLANK PA CKED 

G~T NEXT CHAR 

. 
CHECK F'DR ERROR 

PROCESS NEXT CHAR 

GET LA ST CHA R 
AL SO IN B 

COMMA OK 

I= I OK 

SLEW THRU BLANKS 
. . 
CHE CK FOR ERROR 

£0L OK 

COMMA OK 

'=" OK 
ERRO R 1/ILLEGAL TERMINATOR/ 

GET 1ST !.lORD . 

SET OVF'L ON EMPTY FJELD 
E"'PT Y F' I £L D 't 

NO. RESET IJVF'L 
LD r~ D ERROR F'LAG AT EXIT 
EXIT 

• 

FL AG ERROR 

.. -· -·--· ... 

.. . .. .... '. .. . .. ·- .. . . ' . . . ... . ' . . 

. ~ . . 

• 

04 02688 
04 02689 
0 4 02690 ' 
04 0269 ~ 
04 ' 0 2692 . 
04 02693 
04 '02694 

04 02695 
04 02696 

04 02697 
04 02698 
04 02699 
04 02700 
0'4 0 2 7 0 1 
04 02702 
04 02703 
04 02704 
04 02705 
04 0270 6 
04 0270 7 
04 02708 
04 02?09 
04 0'27 10 
04 ' 02711 
04 02712 
04 02713 
04 02714 
0 4' 0 2 7 1 ::; 
0 4 02716 
04 02717 

04 02718 
04 02719 
o 4 o c: 7 2o· 

04 02721 

04 02722 
04 02723 

0 .1. 0 ~-: 72 4 

04 02725 
0 4 0 ~'"'"" ·' c. ,. t:. '=' 
04 02727 
04 0 ~.,·.:·<:· 

~. r ._ ·~ . 
0 4 02729 
04 02 730 
0·'1- 02731 

04 02732 
(14 02?3:3 

04 02734 

04 02735 
04 

04 02737 
04 02738 

04 02739 
04 027 4 0 

04 02?41 
04 027 42 

04 02 7 4 3 
04 027 4 4 
C4 027 45 
0 ·~· 02746 
04 027 47 
C4 027 4:3 

04 027 49 
04 02750 

04 02751 
04 02752 
......... 4 0 "7"'~ c. . .J .;. 

04 027 ~4 
0 4 027::55 
0 4 02 7 56 
04 02757 

0 4 02759 
04 0276(1 
04 027 61 

' . . . . ~ . . 
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Q r .. . : 

00 4076 
· • n4o]7~ ..., ;,J .... , .. 

0 04 ! 00 
0 04101 
00 4102 .. ,.. .... ,.._ 
JU~ .l U.,j 

00 4104 
00 4105 

004 106 
00 410 7 
00 41 1 0 
0') 41 11 
0041 12 
1)0£1 114 

on 4115 
00 4116 
004 11 7 
1 0 4 120 
0 04121 
00 412 2 
004 123 
C04124 
00 412~ 
004 12•=· 
!)0 4127 
1."•0 4 130 
1)04 131 
00 41 32 
~,o ··1~? ... ~, ... ...,.._, 
004 1 34 
004 1 3 ~ 

1)04 1 36 
0 04137 
~I 0 4 1. 4 0 
00 ·1 141 

00 414 2 
00 4143 
~10 414 4 

C0 4145 
00 4 146 
00 4147 
(; 04 1 ~0 
0041 ,1 
004 1:5 2 
':' 041:;3 
G0 4154 
0 04155 
00 4156 
(104 15 7 
00 4160 
" ........ E. VV .. l I J. 
n ""A•r..-.. 
•. • •J "t lOC. 

004163 

074 002 
OC 6=.i 0 5 
004457 

000002 

00374 7 

000021 
0.0 0 2 4 c 

0002~4 

()06 ~0 5 
00 3 222 
10414 0 
001016 
1 0 41 36 
005 021 
00 1 004 
0 0 41 30 
14000 1) 
001 01 0 
00 41 1~ 

00 ~ 001 
001000 
1 04 13f, 
07 4 002 
oor::.505 
00445 7 

000001 

004115 

OCSOO l 
OW'A"'..., O 

-.J"t l c. 
0541 1€. 
010 4 2 4 
0:5 4 116 
0 0601 () 
0 1 000 0 
G54Ci3!) 
OCE.50:; 
0041.3 3 
10 4 260 
no · r:·· c.. ... J. ·' .a. • ., 

0042 4 0 
005C21 
140 000 
,.._ ,.. 4 ,.. 4 "" 
\ 1 l' L l' ~ '~' 
,... ""' ... .. ..., .... 
.... v ..,. J. i ·~· 

~c:-,.,,..n 

.... ·- ' ...,. l. ·-- ,_, 

A 
n 

R 

A 
~I 

f1 

A 
R 
R 
A 
R 
A 
q 
R 
L. 
A 
R 
A 
A 
R 
A 
A 
F' 

A 

R 

A 
A 
A 
A 
A 
A 
~~ 

A 
A 
R 
R •. 
N 

R 
A 
L 
,:: 
R 
A 

2 7' 62 
'::> • • 6 ':• .... i ' . oJ 

276 4 
2765 
27€,6 
2 ~ 67 
2763 
276'3 
27?0 
""' - -:o 1 .:. i ' ,. 

2772 -., ..,. ..... 
.:. .~ I ..J 

2774 
.-.. -? ..., &:" c. , ., . ...J 

27 7 6 
""'--, ?' 
~/lr 

2 7 78 
2779 
2780 
2781 
2782 
-:>'?0 .., 
- lf V'<J 

0:· 7 C• ' ' '- .... "'T 

..._..., ... 1:' c. r C.o .) 

2 7 :=~E. 
"" ...,. f"• -:
.::. ;' >=-• I 

2 7 BS 
2789 
2? 90 
2 7 9 1 
279 2 
--.n -. 
~{'~.j 

-.C. ..., ~"• C' 
;' " ._, 

2796 

~ . .. 9"' (:;. f' • C• 

2799 

2S(: 0 
2 80 1 

280 4 
2805 

28 0'6 
28(17 
2808 
·:· •:0 (I •:=! 
~ .,., . ., 

F'MNA 
• 

F' M tl A X X 

F'MtiASC 
F'MN~F'B 

• 
rMNA2l 
Ff'l :"l A B L 
r Mt1 AC 
F'l1 ti A C M 
FMI'lAH 
FMti AEr 

STX 
I (' R -· ~ 

B SS 
DP.T A 

DATA 
DATA 

DATA 
:e ss 
,.., c .. -
/) ..: .. ,.) 

r M t1 A xx· 
F'MPT ,X 

1 
'::> 
~ 

• • 
• • 
F'l1 liB 1 

02 1 
n ~ 41) .... ... . 
1 
02 ~4 
2 
1 

SAI/E 
>:FER 

EX IT 
PARAMETERS 

E XIT ADDR ESS 
2 PA RAMETERS 

·SCAN BLOCK ADDRE SS 
t l A 11 E A Ii D R E s: S 
FMNA S TART ADDRE SS 

. -. • • ' ·-
BL ANK 
LOOF' CDUtH 
CDI1~1A 
PACK CHARACTER 
ERROR F'LAG 

E . ..1 E C 

········· ~ ········~············· ·~················ · ····· ~ ········ ~ ····* • w. 
• 
:f. 

I N P U T N D r-1 B L A N K C F M N B ) 
,.. fu ... ,..rr o ·~ · 11 •.., .a. •• • Til 8 LEW THROUG H .B LANK rrr• n r .... L ... 

ll 

!!' ENTRY: 
;.,; 

:f. .. 
• 

CALLI~1G 

~ C<I T • • 

E ... R ... ,.., ... 
-" ur;. ~ · 

~~ D SP ECIAL CONDITION S 

S E QUE tl C E : .JS R 
DATA 

F'MN E. ~<' 
ADDI~ESS 

A=O If NO ERROR$ 
B=SCBC 3)=T ERMINATING C H~R 

A= l zr fMIC PI CK S UP 

Of 'BLOCK 0: SC E:) (SEE 

IN VALI D CHAR . ,. 
:..;: 

*- ~ 
~• ••~• •~•Y~Y ••• ~~9 ~•••• ~• •••• • • ~~~~··~ ~ r•~~~••••~~••"-•• ••~ • ~ ••~••~• * •~~ 
F MNBl J SR FM IC , X IN PUT CHARA CfER 

FMNBX 

FM NB 

F MNBXX 

F'MNBF' 

,, .., E , ., £.. . " ., ., . ... .. 11 _ 

TE A 
J AN 

$UB 
J AZ 

T Z ~ 
'""4'~ . ...Jnr 

S T :< 
JSR 

BS :) 
DA1A 
B S S 
DA T A 

FM tiB P 
F r1N E:XX 

-o-=-· o - ·- ... 
F 11 N B 1 

rM NI:XX 

Ft1!'iB XX 
r~.o:P r ~ x 

1 
• '· 
1 
FMtiF.:l 

E lC lT ON IL ltGA L CHAR 

E " '' T ,., .l ON END OF BUfFER 

I S . .:: HAR A 

NO . SE T 
EX IT 

,, - " M- .•• 

S A.VE CXIT 

~ • . 

TO FLAG 1')" '· ,.., 

X FE R PAR ~; :·lETERS 

tx IT 
1 '~A'"'H'' '~ ETE~· , r:. ll .... 

AD DF.: ES: S OF 
FM "'B - T · -" ~) ,Rf..:l 

S:Cr~r! BLDCI< 
AD DRE :S: S 

04 

• • • 
·~ - . 

•'• .. t; '-r 
;"i .~ ' . ... .. . . .. 
: . .- "'i' 

1;
. ,, 

·~ 

' .• -· .... 
• •• .4 
:. • 'T 

0 4 
r, • .... .,. 
,._ .~ 

'> ... . , . .•. 
~ ~ 

f". ,.-: ·. . 
~ ... 1 
. ' . . .~ 

' .J • .;. 

04 
( ; ·1 v '-;· 

'· 1 :) 'Y 

•''• .. 
1_0-i' ,, . 
C· "1 

,., . .. ,. 

.-. . ·-· ~ 
r, .t 
,_, '1• 

04 
... : ! 

•,1 · ; · 

r 1 A 
;., "t 
,..., .. 
:_. "'T 

,, A 

·-· "t .-. ... 
·-· '-t 

.. ... · .. : .,. 

" U4 

027E. 2 

02765 
··· -:·~c = •.•L. rvv 

'": ·:· 7 ~ .-. 
1.-' l- o' C•:1 

(:27? 2 
•i ... ~ --:• ..... ; . ., "-' c ~· . ..:.~ 
.. , ... , - ... 1 
t.c./',,.l ... t 
.... ~ . .... .., c 
v t-- ; ~· ._; 

#"o .. ~ -,. ..., ~ 
'.' C ,.. ... r.~ 

,·, ·::.-;7-' '-' L. t ,• 

1 
... . -. .. ') .., .-. 
'J -=. • ; .~. 

.-. ~ ..., '? -., '·' .... - . -· 
r. ~ "':"' o .-, 
l,.i._. •• v •.• 

C2?:::t 
t 'o "'~ "':or.-. 
•J c. ~ .. , .:. 
• ·, -:·· ., r") :'• 
.... ,_ •' ,_. ·J 

.-• . -. -.; .. #. ,: 
• .. - ~.('., ... ! . .. . .. ·:· . .:· ... ·~: .... ~.- · ... ·) 
( - -. .. ~ ' . . ..._, ' •.JL:o+.J : • 
; •, · ::. .., OM 0 . .. ,. 

I) '- i' o-;, ,.· 
t ' t .. .._ ., ~ ... - .. 
l ' ~,-. t C• .::;· 

:, ·=· 7 -=-· q •.• ....,r v . 
.M. -"'\ :0 L ) '"' 
1_1 .::. r =' 1.1 

n . ...., - ,.., 1 ·.! .::. ... :., 

.-, ·:· ? ... 1 :.; 
·- L..~ • ·-

·· =·-.ec-=-·· t-r ...... 
• • ....... - ~«:'" ·-· c. t _, _, 

r • . -, ...... r. !i!: ,_; .:. . ::" .... 
1'>-."':'o'o • • ·-· ..:. . . :::' .·· 

• ·, .-. "? .. '}. .-. ' - ,. .. .· , __ . . ... 
('o .-, .., ·~ , . .. 
... c .... -· : .. 

r, .-. • ·, (I ' ' ·-· c.. ·:· 1,.1 

n ....., ."'' 0 ' 
·-· c ~· J • 

.· . ..... -. .. J . . 
i) c. ·:.· i -:..... 
..... ~ • • ..-. r. ... 
J c.. v .... ..::. 

.-, ..... r . ,., ,.. 
:_, .::. :-:· ... "i 

f l .-, ,....., l"'' e ... .:..•:· • · ... · 
··1 -::- ·::• (I .;: 
•. t:.. ._. - ·-· 
1' : ......... ,.. ... 

.... 1.7'- ·::· '·' i' 
~j ,:;: .::: 0 .:j 

..... ·" 1 .~ ~ .,... ~. . ... .. .... .., , .. , .. .h. 
' } :::. ··:· ,L ••• c.o v c.. " r .. "-• 

281 1 
2S12 
2 81 3 
2S 14 
28 15 
2816 
28 ! 7 

•-•••-•w·-- ••••• - - w- ---••••••-• w • • · •- w w •~ ~ww • .. • •Mww ··· -- - ~ ·w •••- .. -- - --•-•• · ~ ;"'t'\: :9!,: .:.; lr". .. :'K o .. ;?', ... .., Jll'; • :"''; :"'I': ~ ,.,.. :.;: W. II""; ...... }II'; ... l"'!; ,.-; ,... ... o oT .... ~ • .,. ;"t"; , ;:¥, l"''t '1", , • ' : .., o o ..... .~ ;'r 'r. : : .~ ~ oT. o • , 7r, : ~ o'f'o ..,..; ;"'"; o • ..,.; ~ 0'1' ~ ..... oT• ~ ...... ,.. !_ .... ,., ·=-· •:· ·i 1 •_ t., • .. · .~o ~ 

• • • 
T 
J. N p U T N U t·l B E R ( t~ u > 

~ f UNCTIO N: TO ! NPU T AN AS CII NUMER IC ST ~: I NG Rr!D CI.HlV ERT IT TO -r.•N · -" . .,. , Rio: • 

• 
• EN TRY: t1 0 S PE C IAL CONDITION S 

~ . .... 1 ,.... -c. .;:, <::• "" 
281 9 • CALLING 
2820 • 
282 1 ~ 

.... """-.., .:. 0 .:. ,. 

• • 

E "R"'"'~ · ..:. u""..,. • 

S: £Q UE :·I C:::: : JSR 
DATA 
DATA 

r r1 i·l u , >i 
ADDRE ;;S 
ADDR ES;.: 

fi:. O If' NO ERROR 
B=S CBC 3) =T ERMI NATING C H ~P 
DV FL SET IF FIEL D EMPT Y 

A=l IF !tlVALID NU ME RI C 

OF SC AN BLD CK~ SC ~) CS EE FMICI 
8 F B I N A R ~( E 0 U I '·/ :":f L E t1 T 8 ~ ~~ U t1 B E R 

F IE LD 

"' .•. 

~· 

:+. 
l ' ... ,. 

2828 
2829 
2831 
2832 
2 833 

~ --- ~~ --~ ~ ····· ~················~ ~ ~ -~·········· * ~~ ~···· ~~ ~~~~~ - .. ~··-~· ~ F MNUl TZA 

,... ,.... ""'\ 4 c. .:. ·~ 
283~ 
~0?6 
'"'"' '-' ·-· 
2837 
-:,o.., o 
~ ""' - · v 

........... 9 c: 0 ..:.· 

28 4 0 

.... 8cl ' c . l 

2842 -- .. ""' c. 0 .,. ·=-

2844 
...... n .. e 
c. 0 --r ·-' 

<" ... AH 
~ · STA 
L DA 
S TA 
LIH) I 

:STA 
JSR 

MZE 
JA ~lZ 

FM~'lUM 
r "' ..... " E .,.. , lo.lU r 
f.J GH T 
FMtlUR 
109 6 

fMNl 
fMN B 'X 

f i•l !'Ius c 
F r". i'i U E 1 

= 0 2E. O 
- ......... .. 1 r n ll ,_, t.. 

CL Ej:, F: 
CL EAR 

COUN TER 
ERi':OR FLAG 

SET !': AD I X TO 

SLEW THR U B L A t~KS: 

ERROR !/ILLE GAL CHAR/ 

1 ST 

NO 
SE T 

n • .- 1 ... .L J. IJ I 

RADIX 

• 0 • 

-r D 1 0 

• 

E . 

E. 

... ... 
,_; ~ 

r ' ·-· ~ 
0 ~-
.-. "' ,_ "-:' 
, ·, A ·-
• 0 .; 

. ·. .. 
·-

.... . .. •.· ~. 

··: ·~ 

f i .~ 
\.' ... , . 
.-. . 4 .... ~· 
.... . .. 
I •. •-+ 

; : I' 
v ~.· 

,·. .. 
lj T 

!:i 4 
- . . . . 

' T 

.. ' ' -. 
r :;. 

,, ' 
'·' '1-

.-. ...... -. .; .... ;_. c. . . i. • 
,•, ..... ,;•, •! ... 

! ) t..': .:: . t ·-

t . ::· ·:· .. ... ._._._ . . 
. - - . -;_: \::: ::: ~ 'J 
r • . - , ,-, .. 
.· c ·:!:.• 
• • • .. • ..._. "f - - . . .. . 
··~ :· ·=· . .. ... ·.· '- ·-· .. . .• 

G2E20 
.-. ""'• • · , .... 4 .... ,· ,;_. ·::. .... 
.-, "• . ... . ...... 
.., :::. •: · ··: t:: 
•• . -. ,··, .-. ·:> 
1_. -=~ ..... L. • .1 

i • ·• .• ,-• . -, I 
•.· .... Co , ,. *-t 
,., ...... - . ..... , I:' 
• • - .. - t 
..• ........ l.,. -

I"J -:'• •=• •::- ,! 
.... . . ... . . . ... ! 

.... "'' .-. "'"-:.. c. 0.:• i.:. •• 
r'· •"'I ,- - ,... ; .. c ·:· .: ~::-
.···~ c ;,-:--. 
•.' !... '- '-- -
.. . ·.) ·:· .-. l 
• .. • L. ·-· • 
;-. .-, ,-. • "f . .. 
.• C.• .- ..... . -. 
(' '=- C• ":> "':" 

· L •'"' -' 

t"'r ·:· 0:· •. • ... 
·~ L.. • •• • •• ... 

·::. ,.., ~ ~ ..., -"' . ., ~ '- ~ ;or; ;.,.; ..,.; .. " o"t't 

"' ~· . .., -~ ~ "' . .., -c. .. .!" ;"''; ,T. -. • • ;;f'; ;oro; 

,., 4 
'• 

r . ..:! 

·. . ·~ 
r. . 4 . ~ . ' 

.-. ... .. · ... 

!) .t 
•) 4 

.;, ·:· 0:.:• ' j .::: 
0 '• ' - ' - ' .# I 

• t .~ •• - • .,., "! . . .,. . ... . . .... ·- ·- . 

f"'o -.,-. -"'\q 
t.., C:.. C• ·- • .
• ""~ r A ~ -~ .... i d ~; . 
(• :· ·:· ... 1 
-· L. ·-· .... 

!) ·:• C• 4 ·:> L... .. • \o .. 

n-=-t::4'1 - ... -

-.... ·- -·-·- ......... - ..... - -I + 0 .. ... .... · · - ~ ·- ... ·-- ··-- -- --- ·~. 



-... 

. . . 

-. 

.. . ' . . . .. ... .....- .. .. _ - - -·- __ ,._ ~ . - ·· ... . · ~ ·- ·-.:r: ·- ·~·_,.,., .. •,• ...... ._.~ ... ·· ....... ·' -~---·-- ·-:·..'!~ • ' . ~·· ' --:9' ~~- -- · - · - • ___ .. _ ·- • --~- - - .... . t • .... - - - • ·- . • 
•' . . ~ . . ... . . . . -. . . . . . -~- .. . . .. . . . . - . -

• • 
. E.e YORTEX .LISTING 

0 0416:5 
0 0 4166 
c o .~~~7 . ·-. ~ . . .· ~ . . . t 

' . . . ~ 

006010 A 2846 
00631:5 A 
0:54012 , A 2 8 47 

2S4 S 
2 8 49 
28 :50 

00:5021 A 2 8 :51 
1 40000 L ~8:52 
001004 A 28~3 
004216 R 
0:54071 .R 28:54 
140 47' 1 A zs~:s 
001002 A 28~6 
004216 R 
014063 A 2857' 
0 0 614 0 A 28:58 
006 3 15 A. 

Ytf'MAIH 

• LDAI 3277 

s·TA F't1N 1 
•••••••••••••••••••••••••• 
• PROCESS NUMERIC · STRING • 
... Jf. ....................... . 

FMNUL1 TEA 

• 

SUB = 0 260 
JAN F' MNUX 

STA 
SUB 
.JAP 

LDA 
SUBI 

. 
FMtiUT 
T E tl . 
FMNUX 

F"MNUt'l 
3 277 

PRQGRAH PAG£ · . 37 
• . 

. . 

EXIT IF NDN - NU"ERIC . . 

LISTING .PAGE ( 680 ) 

. 
E • 2 Jf. lU!IU! 1f. ... 

E. 2lU! ~ -Jf.ll!.ll! 

0 4 0.28 4-A 
0 4 028 45 
04 028 4 6 
04 02847 
0 4 02848 
04 02849 

CDNYERT ASCIJ DIGIT TO BINARY 0 4 0 2 8 5 0 
0 4 0 2 85 1 

EXIT IF' NDN•NOMERIC 
. 

GET CDUNTE!t 
TEST SIZE 

• 
(I 4 0 J'A; ~. c:' •• , 

C. C• .J ..: 

04 02853 
04 02854 

00 4170 
00 4 1?1 
J041 72 
0 04173 
004174 
00417:5 
004176 
0 04177 
00 4~00 
0 04201 
00 42 0 2 
0 04~02 
00 4203 
00 4204 
0 04 2 0:5 
00 4~0 6. 
00 4207 
0 04~10 
0 "04211 
1)0 4212 
0 04213 
00 4214 
0 0421:5 

Z8:S3 FI'IIH 
A 2860 001002 

00424 0 
0 14 0 60 
024 0 :5::1 
1640~~ 
0640:5 3 
00650~ 
003222 
104260 R 
001000 R 
0 0417 0 R 

BES 
JRP 

0 
fi':NUE 1 

. 
ERROR 1/NUMBER TOO LARGE/ 

E • 2 ~ lU! lf. liOf. ,.. '* 
0 4 02S :i 5 

00 4216 
00 4217 
00 4220 
00 4221 
t)0 4222 
00 4223 
004224 
:) 0 422.:5 
0 04226 
00 4227 
00 4230 
0 04231 
004232 
004233 
0 04234 
0 0423!1 
0 04236 
00 4237 

OOS021 
140000 
001016 
004227 
006~0:5 
004133 
104.260 
001016 
004240 
OOS021 
001()04 
004241 
140000 
0 0 ·1 0 1 0 
004241 
140000 
001010 
004.241 

,. 

R 
A 
A 
A 
A 
A 
R 

28 61 
2862 
286 3 
2 8 64 
2 8 6~ 

2866 
2867 

2868 
286'3 
2870 

A 2871 
L 28 7 2 
A 2873 
R 
A 2874 
R 
R .287' 
R 2876 
~ . 
A 2877 
A 2878 
R 
L 21379 
Fl 2880 
R 
L 2881 
A 28 ~2 
R 

2883 
. 2884 

. ?88:5 
004240 044022 A 28B6 

00 4241 
00 4242 
0 04243 
0 04244 
0 04245 
0 04246 
00 4247 
0 04250 
0 04251 
0 042~2 
0 042~3 
00 42~4 
00 42::i5 
00 4 2 ~6 
00 425 7 
~0 4 2 60 
0 0 4261 
00 4262 

00 4263 
C0 4 2 64 
00 4265 
0 04 ::: 66 

• 

034017 A 
0 14 0 21 r.t 
O:S5000 A 
007401 A 
001010 A 
0042~0 R 
007400 A 
014012 A 
001000 A 
104256 R 
074002 A 
006~05 · A 
00 44~7 R 

0 0 0002 A 

004142 R 

' .. 

2 8 87 
2 8 88 
2 .88-9 
f 8 90 
28 91 
es92 
2 8 93 
2894 

289:5 
2896 
2897 

.. 

29 0 0 
2~ 0 1 
2902 
·!90 3 
2904 
29 0~ 
2306 
2907 
2908 
2909 
l910 
2~ f 1 
2~12 
2913 
2 .914 
231:5 
2916 
ec:1~7 
2913 
2 "919 
2920 
2;12 1 
29 2 2 

LDA 
LDB 
MUL 
STB 
JSR 

MZE 
JI'IP 

F'MNUT 
rMtl UI't 
F"MNUR 
n itiUM 
F'M I C d( 

F'MN IJ SC 
FMN UL1 

.................... 
• TERMINATE riELD • ••••••••••••••••••• 
FI'INUX TBA 

. . ' 

, . 

SUB . =0240 
JANZ • ~ ll.f.7 

JSR F"M NB ,)( 

MZE 
J·~NZ 

T-~ JAN 

SUI 
JRZ 

•. 

F'MNUSC 
F'MNU£1 

F"MNUY 

SUB =021 
JRZ F' MtWY 

\ 
• • ••••••••• 

• ERROR • .......... . . 
F'MNUE1 lHR t~NU[F 
••••••••••••••••• 
• END DF' STRinG • · .................. . . 
FMNUY LDX F'MHUH · 

.. l,.DA Fr> NUn 

F'MNUXX 

FMNUSC 
FMNUN 

STA O•X 
SOF' • . .. . . . 
,JRZ - · •+3 

ROF' 
LDA 
JMP• 

STX 
JSR 

BSS 
DATA 
BSS 
~ss 
DATA 

F"I'INUEF. 
F'MNUX)( .. 

F'MNU)()( 
F'MPTtX 

1 
2 
1 
1 
Fr·1NU1 

: , 

. . -.. 

' 

' 

to•CDUNTER +. NEW DIGIT 
RESTORE COUNTER 
IliPUT NE XT · CHAR . 

LOOP T·ILL DONE 

ILAtiK 1 

YES. SLE~ THRU ~LANKS 

tRROR 1/ILLEGAL CHAR/ 

E~IT ON BUF'F'ER END 

COMMA OK 

e- I - OK . . 
.' 

SET ERROR FLAG 

STORE NUMBER · 
SET OVFL IF' HU"BER•O 

LOAD ERROR F'LAG AT EXIT 
EXIT 

SAVE EXIT . ; 
XFER PARAMETERS 

EXIT ADD RESS 
2 PARA11ETERS 
ADDRE SS OF SCAN BLOCK 
ADDR(SS OF' NUMBER 
F"NU START ADDRES S 

04 02856 
04 02 857 
04 0 - ,... c: .-. c. 0 ,J •:'1 

0 4 0 -:;,.-. ~ g .._o..;. 

0 4 02 :360 

(1 4 028 61 
0 4 0286 2 

0 4 028 6 3 
0 4 
04 
0 4 
04 
0 4 

02864 
02865 
1\.-,o- r 
l• .:. '·. b t;. 

0 ·-·0£"? c ~~ 0 ~ 

02868 

C4 O ""'c."b·q . • - 0 • 

0 4 0287•) 
0 4 ( ' ·~ ~· .., i 'J '-'-' ~ .1. 

04 02872 
0 4 028 7 3 

04 02874 
04 02'87 5 

04 028 7 6 
0 4 0 ,., 0 ·~ . ., c. 0 ( .~ 

04 02878 
0 4 
04 

0287'3 
:J 2:380 

r,: ~~- 0 ~i •=· ;J 1 'T t_, O.J I..J 

,-. 4 0 ·~ -=· 0 ·=-•.• c. '.J ,_. ·-

04 02883 
0 4 0 28 84 
04 
0 4 
04 

0 ':100<:; '- ,_. ....., '-' 

02886 

C4 o:=·c:a::~ 
r: 4 0 .-.,... .~. ,., 
~ C. l.':t C• ::' 

0 4 0289 0 
f.\ 4 0 ?.8 91 
0 ·~ 0 .-,.-19 '''• 

.:. 0 c. 

04 028 9 :3 
0 4 02394 

04 02895 
0 4 02896 
04 
0 4 
04 

02898 
0 -:•C•0•3 

L . U J • 

• (j 4 02900 
F'PINUEF BSS 1 ERROR FLAG 0 4 
F"NU" BSS 1 BINARY CONVERSION COUNTER 0 4 
F'I'INUR BSS 1 RADI X C4 
F'I'HHJT ; BSS l TEMP STORE 0 4 
, EJEC 0 4 

······························~·-··································~~·· 04 •. ' 
• ' • 0 4 .. 
• OUTPUT CDLUMti HEADER<F"I'IOC) • · 0 4 . ' • 
• .. FUNCTION: TC OUTPUT THE • • • 

CDLU~N HEADER roR F'MAI N LISTIN GS 

• ENTRY: . ND SPECIAL COHDITIDHS 

·: ' c~LL 1 ffG. $EQUENCE: JSR r"ac i x · 
• DATA ADDRE SS OF LINE r. OUNTER 
• 
• EXIT : A~O lF NO £RRDRS 

• . - .. .. .... .. .. 
j .. 

. . .. .. . . . . . 

• i) 4 
• 04 
~ 0 4 
liE 0 4 
.. 0 4 
.. 0 4 
.. 0 4 
.. 0 4 
J: 0 4 

O ~ ClQ' 0:. ~ ! 

0290 2 
02903 
('2904 
0 2 905 
oc: 9o6 
0290 ? 
02•;:()8 
0 "=' ;:; n .-. .... .· .... ::' 

iJ2910 
(12911 
0 -. a • '"' 
... '· .? J. L 

0 ":• .... 1 ... ;. 
·- .? .... . 

0 2916 
U· '.Jq•-. 

L. ..; ~ •"' 

. . -. . . . .. . . . 



• 

• 
• 

E . 2 YO~TtX LISTI NG PR OGRA M P AGE LI S T ING PA GE ; .. 6 E: 1 ) 

~"A "' " 7 vv ... c:. o 
')') 4 2 7 0 
n, f1d'=' 71 _,,_ .....,.. ._ . 
(if" 4 272 
" n4~ 7 ., ..J.... - y 

o'". t'\A ""~4 
·-· u .... &:. I' 

0 0 4 27 ~ 
0 0 4 2 76 
0042 77 
004300 
OO <l 30 1 

0 04 3 02 
OC 4 3 0 3 
0')430 4 
0043 0~ 
('043 0 6 
004 307 
004 3 1 0 

00 4 3 11 
0 0 4 3 12 
OfJ 4 3 1 3 
~· 04 3 14 

0 0 4 3 1 5 
rt0 4 3 16 
:)0 4 3 1 7 
00 4 320 
0043 21 
00 4 3 2 2 
0 0 4 3 23 
00 4 32 4 
00 4 3 2 5 
!.:10 4 326 
:J0 4 3 2 7 
00 4 330 
00 4 33 1 
0(143 3 2 
00 4 3 3 3 
t. :J 4334 

0 0 4 3 4 1 
00 4 3 42 
00 4 3 4 3 
00 4 3 4 4 
0043 4::5 

<-0 4 3 4 6 
0 043 47 
00435 0 
00 4 351 
r1 n .<t""''C' ~ 
~ '·' ...,. .:; .... c 
00 4 353 .... ,., ... ..... .. 4 ·-· ·-· .. -~ .... . 
,...f"'l ... - ·-·-· ,_, ... .:J ...J ,J 

. .. ~ . 

0 06 ~ 0 ~ A 
00~ 3 4 2 R 

00 101 6 
' OA'"'OC' j. • '"t ~· ..J 

c. o e. :; o :; 
00 ~ -·""'o ..;, . .:;. """ 
1 04 3 0 7 
00 1 000 
10 4 30~ 

0 7 40 0 2 
0 0 6:i O:; 
004 4 :5 7' 

000001 

00 4 2 67 

0 00 0 21 
00 <4 3 1 4 
COOCI OI 
120 2 4 0 
1 4 3 3 1 1 
14630 5 
12(;31 €. 
14 0·71 5 
142 6 4 0 
• """ ro ""\ "" ~. 
.L c. u -~ c. "' 
152 3 01 
l c- 1'"'"'4 ·-' .;, c. 
1 21J24 0 
1202 4 0 
1?0305 
1 4 730 4 
120 303 
l

C' _., ~ ...... .... c. ( c. c. 
1 .,.1 ..,0 .. 

- · .::, ,j 

14 732 4 
nn _. .......... C" 
'-' .J .., v ~ ._1 

0 06 0 3 0 
00 ·' 4"' e 

'-t' ~ ·-' 
0 2 0 c 0 0 
0650 00 
0;) ~ 14 5 
00 6 14 0 
0 044 5 6 
00 1 004 
004 3 40 

"' • "' .!' 6 4' l'.li...' '"'T · 

0065 05 
003 735 
1 0442? 
0(144 3E-
0140 53 
4-t'\ A ,- ~ 
1 c. .... ...,. ~ ..,. 
0 ~ 4 n e • ._. '-' .,_, .&. 

.... r:. 
R 
A 
R 
A 
R 
R 
A 
R 

,., 
..... 
R 

R 

A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

A 
R 
L 
A 
A 
A 
R 
A 
R 

A 
A 
R 
R 
R 
A ,.. ,., 
A 

2 9 2 3 
232 4 
2 925 
-=· q ~c: L.. .. '- .... , _ ......... '' c. ':::1 c. c. 

2 33 2 

-:-9~ ., 
~ ·-~ 
2334 

29 3 ~ 
293 6 
2 937 
29 38 
29 39 

2 3 40 
2 '3 41 
29 4 2 .... r\.., ,... 
i::. ':' ""t ..:.• 

294 .:; 
2 945 
29 46 
2 9 4 7 
2 3 4 8 
" '"'A9 C.~'+ 

29~ 0 
2951 

2 95 2 

2 95 4 
2 9:55 
2 '956 
295 7 

.. 

• ERROR S : A= 5 ON 1 / 0 tRROR ~ 
~ ~ 

~ *~•~*** ~ -~••••• ~ ~ •• ••••••••••••• ~~ ~•~•****•**~*•**••••* ~ n ~ • ~~*~~~*** * • 
F MOC1 

!:>7£ . ... 
~1 2 F.: 
JAii Z !P. 

JS R 

MZ E 
J I•I P J! 

~······· ~ "- EtiT RY • 
····!~~!···· FM OC S T>~ 

JSR 

~ ..... ... " 
r n w t- 11'\ 

Ft'! C H 
F MOC LC 
FM OCXX 

F' MOCL C 
F'r10CXX 

r MDC >~X 
F' MP T, X 

F' MO CX X BS S 1 , 
DI=I TA 1 

F MOCLC BSS 1 
DAT I=! FMO C l 

.. 

··~·······~·····~-.······· ~ F'MA I N COLUMH HEA D DCB * 
~ - ~ ~~~~ -~ - ~ --~-~~ ~ ····· ~ · F' MC H D A T A F' MC H ~-F MC Hl 

F'M CHl 

F"MCH 2 

DAT A F MCH 1 
DAHl 1 
DA TA 
DA TA 

f. QU 

• • 
' F I LE 

• 

NA t1 E 

OU TPUT L I ~E TO LO 

EXIT Ofi I /0 l::R ROR 

LItlE F EE D 

EXI T 

ST DF~ E RE TUR ti 
~\ F'ER PARA MET ER 

RET URN ADDRESS 
1 PARA ME TER 
ADD RESS Or L I NE COUNTER 
S TA RT OF F MOC 

ST ART EN D CU RRE NT' 

E J f.C 

~ - ······· · · ····················· · · · ·· · *·· · ··· ···· ·· · ·· · · ·*·········~···· !I ~ 

0 1.: T P U T F' I !... E L I N E < F J~ 0 F ) 

~.-:. e- n -c.: :1 ._. ~;) ~ FUNCT I ON: TO OU TP UT A LINE 
EXTENT 

TO THE LD DE VI CE WI TH A F I LE NA riE AND 
29 53 • 
2 9 60 ll 

29 6 1 • __ , """" 
;:. ·::"'oc. 

2963 
29 6 4 • ,. 

• 
~ 

• • 

E ~' T R "· 11 I • 

CALL I ~~ G 

EXI T • • 

:« ERROI<:S : 

t·lO SPE CIA L 

S EQU E ~iC E' : 

A= O I F' NO 

CONDITIONS 

JSR 
DA TA 
DATA 

ERROR 

fMOf ,X 
ADD RES S 
AD DRESS: 

I F Ii O ERROR 

OF' 
OF' 

F' I LE 
L I !': E 

NAME Er-i H:Y 
COU NTER 

,.. ·-.. 

• 

2g 71 • ~ 

2 9 72 ·······~·· · ······ -~ ··········~· ~ ·· · ·····~··· · ······ · · ·~ ·· · ~ ·· · · ·· * ·· · ~ ~ 2974 
2975 
2 9 76 
-~~ ~ 
.:. j' ,. ,. 

... 9"7 ~ c. ' v 
""'' t""' ~l""'\ 
~ '7 t ' =' 
.... 9 .... 0 c. 0 

2 9 81 

~ 0::. 0:• .... 
(;. ,7 ·-· 0 

2 9 90 
, ... ,,.. t"\ • 

c..~~! -,...,..."""" 
C7 ~C 

299 3 

~· ·· · !1!· ···• •**-llll! • CLEA R BU F F ER • 

· ··· !F. ··· · · ······ F MC F'l LD XI FMO F BF 

,... ~ r"' ,... I 

t· n u r ~.... 

L DB 
~ T B •... c ., 
.&. 11 ..... 

SU BI 

J A ri 

- t I 

,•, 'I ... ' ,, 

·······~~~~··*·~*· 
• LO AD F'ILE NAM E • •••••••••••••••••• 

LDA i HR E E 
.: S R F l'i t-1 V , X 

NZE F'MO J:' BP 
P ZE FNO F BF'+l 
LDA ff'I DFB P 
ADD THREE 
ST A FMOFB P 

••••••••••••••••••••••••••• 

-

S TORE BLA N K ~ l N BUF FE. f;' 

TEST LOOP END 

Mf""' tl ,.. 

·~ u ... '-

BUMP 

N ~ME TO BUFf E::: 

BIJF" F'ER POI NTE R 

. ,, .......... - ........ -·----··-····· .. ' ··- ' -- • • · -• -- '' •-·•• ~ • • •u ·•' ._ ~~•····--•· .. --- .._ '• ,... ·-• -

C4 
,, A 

OJ .. 

0 4 
OA 
" .• v .. 

0 4 
,., A v -. 
0 4 

ro A 

"' .. 
04 
0 4 

.-, A 
') .. 
0 4 
04 
0 ··t 
04 

(t 4 
fo 4 
0 (.~ 

0 4 
:) 4 
04 
!"t A .... . .., 

0 4 
., " !,1 .. : 

04 

t: 4 
I.! ,..f -· ~ 

0.:1 
rt ~·~ .. .. .-, .. .... ... ,., ~ 

'} "'T 

f'4 
n A .... "i' 

r ·' ,. '"t 

(· ·1 -· ... 
(! .-1 . .. 
(• .. 
·-~ ··: 
,., {'1 
• • A . ·. 

,, . 
~ 

. . :.: .... . .. . . •.. 
. •, .: ... 

' . -
;0 ..:: •. ... . 

.. , . 
. ::y 

•' . .... . ., 
{I ·" J ..... 

•• 1 .·': 
' -

,., 4' ·-· 
0 4 
•• .:1 
... ' 
. ·. .. 
• . • "f" 

. ..:.. 

CJ ' ' IT .. , ., 
'· .... 
I'• A 
j .... 

r A 

•: -
·: ~ 

" ~ .-. 1 ,.., u.:.:> : 
.... -.. -. . ·~ ,_, c. 7 1. 7 

i) ::. C. -:;, (I ..... ..... '- . 
(J ·:.· c; ·:) 1 .... . .... 
"-·n~ .. , 
1,) c:. :;- L. .... ., 

n ~JQ ""''"-:o 
U L:". , C. •" 

n -:o .o. .., 1 JL..J' ... ,_ 

~ - · •:1 ... , ( ' U C:7 ,;, : 

fl :=- . =.. "=' It : - - . ..... 
,.-.c,-:;6 
" c. ·' .... 
0 -=·~-":? 

'-· -·· ..... . 
r • • -. q .... , .. , 
v .:. •' .;;, ·:· 
0 2 ·;t ~:' ·:: 
(J .. .; \~ ~i ,-, 

'-· ... ., . 
.-, -:) ~. -· . ... '-"- ... .., ' 

C294? 
,., - , r o .-. o"'\ 
•.· c. ... ~ ""' •J 
f. ' ~ 4 .:; V L • ...- .,. 

1: =· ·:r '-\ (J • L .,.. • • 

0 29 51. 
l'l c.·· ':;!' ~ :; ... 1. • 
,., , .. ,-.r · ·· 
4) .:_ :" _ , .: • 

. . ;) .-. ('_ .. , 
I)• .J'Co+ 

r· -.. :; .c • • . c. . or.. 
,,~,,-IC ,..• u __ .-.._.;-. 

.-. · .. :;~ ...... 
··- ( l l''l - . . .. 

... -......... , .. 
·-· ,. . ' ·' 
f . ·;:. 9 7 ' v ~ • 
i"o .-. "'• "? •• , ., c ::-,. t ~ 

r. -:;o.c~.., ... ~ 
. .. ..,. . ·' 

•"'• --·, , .. , . .. ,, 
ij l., ';) ( '•' 

,. ... , ..... ~ !:' ' 
IJ <:. : •' • .. ' 

029 7? 

·1 ..... -. "" • '-· c_ ... .., .;:, J 
..... -.qr- ·. ,. c . ~I. 

( · ·:• ':. C• .• • 
·-· L... " ·-· •• 

r.--.~r· t" •.• c. •' -::- -· 
n .-.nn._,C..,(..._f 

1., ·:· ·:.. ":,! '=' 
- L- 7 'J .... 

• 4" 
.. 
( . . 

• 

.. _ ... _ .... _______ .,_, __ .... _____ ~--- .. --- ... _ -·----.... -.. ______ , - ,. __ .,.,_ ... __ ..... __ ------· 
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E-2 YORTEM LISTlHG Y.F'HA I H. PROGRAM PAGE 39 LISTING .PAGE < 682> 

0 0 .4~.~' 
otU'S't 
00 4360 
00 4361 
00 4 362 
00 4363 
0 0 4 364 
0043 6:5 
004366 
0 04367 

0 04370 
00 4371 
0 0437Z 
004373 
0 0 43'74 
004 37:5 
0 0 4 376_ 
00 4377 
00440 0 
00 4401 

0 044 02 
0044 03 
00 4404 
0044 0:5 
0044 06 
00 4 407 
00 4 410 
1)0 4411 
004 41~ 
004 413 

00:500l , A 
006:50:5 A 
001061 R 
104427 R 
0 740 73. A 
010464 A 
006:50:5 A 
00373~ R 
1044:56 .R 
0044:53 R 

• 
044036 A 
00:5001 A. 
006:50:5 A 
0 01061 R 
104427 R 
010464 A 
006 :50:5 A 
00 37 3~ R 
1044:5f. R 
004443 R 

2994 
299:5 
2996 
2997 

2998 
299 9 
3000 
3001 

30 0 2 
3003 
30 0 4 
3 00:5 
3006 
3007 
3008 
3009 

3010 
30 11 
30 1 c 
3013 
3014 
301:5 
3 016 
3017 

044024 
00:5 0 01 
006:50:5 
001061 
104427 
010464 
006:5 0:5 
00373:5 
1044:5 6 
00 4447 

A 3 01 8 
A 3 019 
A 3 0 20 
R 
R 
A 
A 
R 
R 
R 

30 21 
j30Z2 
3 0 23 

. 
• LOAD CURRE"T EDf SECTOR • ••••••••••••••••••••••••••• T·zA 

JSR F.MBA• X 

l'fZE F' MOF'BP 
STX FM DFT 
LDA THREE 
JSR F'MMV, )( 

rtZE F"MOF'T 
PZE . FMCFBF'+l4 

···············~·-··· • LOAD START SECTOR • 

··~·················· I NR FMDF'BP 
' TZA 
JSR 

MZE 
LDA 
JS R 

FM:BA•M 

F"MOFBP 
TH REE 
fMM II JX 

1'17.E nlCF'T 
PZE F MO~BF'+6 

··~·····~·········· • · LOAD END SECTOR • · ••••••••••••••••••• 
INR F'MOF'BP 
TZA 
JSR 

MZE 
LDA 
JSR 

. 
F"r'IDFBP 

·' T !-IR E E 
F' MI't\I ,X 

M Z E f' M 0 F' T· 
PZE rMDF'BF'+10 . ............................ 

• URITE ~INE TO LD D£YICE • •••••••••••••••••••••••••••• 

AEQUES'T OCTAL 
CONVERT TO ASCII DIGIT STRING 

S AVE STRING ADDRESS 

~'lOVE CURRENT STR·I"G TO BUFFER 

BUMP BUF'FER POINTER 
RE QUES T OCTAL 
CONVERT TO ASCII DIGIT STRIN G 

~'lOVE S TART S T~ING T~ !UFFE ~ 

' 

BUMP BUF'F'ER POINTER 
RE QU EST OCTAL 
CO NVE RT TO ASCII DIGIT STRING 

rtD VE END STRING TO BUFFER 

: 

' 0 4 
04 
0 4 
04 

. 
I 04 i 04 

I 0 4 I 

\ 
04 

04 l, 
04 . . 04 

\ 04 
04 

\ 04 
I 04 

04 

04 
0 4 
0 4 

04 
04 
04 
04 
04 
04 
04 
04 

04 
04 
04 

04 
04 
04 
o· 4 
(i :t 

00 4414 00650:5 A 
00 441:5 00~ 3 42 R 
004 416 004432 .R 
0044.i7 104430 R 
004 420 001000 A 
0044 21 10442:5 R 

3024 
302:5 
3d26 
3 027 
;30 2 8 
3029 

3 0 30 
30 31 
3 032 

. . JSR F'MUL • X 

PZE 
MZE 
JMP• 

f' MOF'DC 
F' MOF'LC 
F"MCF'MX 

04 

0 4 
04 

EXIT .... 4 ,. 

00 4422 
00 44~3 
0 04424 
00 442:5 
00 4426 
00 4427 
00 44~0 
00 4431 
0 044 32 
004 4 33 
00443 4 
0 0443:5 

0044~6 

0740 02 
00650:5 
0044:57 

3033 
3034 
3035 

A 3036 
A 3 03 7 
R 

••••••••• 
ll! EHTRV • • •w.••••••i 
F'MCF' STX 

JSR 
fMCF'X)( 
F"MPT, X 

STORE EMIT 
XF'E R PARAI1ETERS 

04 
04 
04 
04 
0 4 

30 38 F'I'IOF'MX BSS 1 EXIT ADDRESS il 4 
000002 A 3 039 DATA 2 2 PA RAI'IETERS 0 4 

00433:5 
000021 
00443:5 
000001 

3 0 40 f'"DF'IP IS S 1 BUFFER POIIH£R C4 
3041 fi'IOF'LC IS S 1 LINE CO UNTER 04 

R· 3 042 DATA F'"OF'l F'MOF' START AD DRESS C4 
A ' 30 43 f'MOF'DC DATA 17 BUF"Ff.R SIZE , 04 
R 30 4 4 DATA •+2 04 
A 304~ DATA 1 Oa 

30 46 FMOF'Bf I SS 17 LI S T BUfF'ER 1J 4 
004 4~ 6 R 3047 F'MDF'BE EQ U • 0 4 

30 48 FMOF'T IS S ! TEMP STORE 0 4 
3 0 49 EJEC G4 
3050 •••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••• C4 
30~ 1 • .. 0 4 • 
3 0 52 • P A R A M E T E R T R A ti S. F' E R < F' ~1 P T ) • .J 4 
3053 • • 04 
3054 • FUNCTIO N: TO T R~NSF'ER PARAI'IETER S FROM A CALLIN G PROGRA M 1 TO A • 04 
305 5 • CALLED PROGRAM 2• WH l Cii CA LLS F'MPT. • 04 
3056 • • 0 4 
3057 • ENTRY: NO SPE CIAL CONDITIONS • O.i 
3058 . ., (l .t 

3059 • CALLING SEQUENCE: JSR F'MPT• X , ~ C4 
30 60 • DATA ADDRE SS DF' CALL, SEQ OF' PR DG 1 ., ~· ..-:. 
306 1 • DAT A N <PARAMCTER COUNT> ~ C4 
30 62 • BSS N CFI'I P T STORE S P~RAMET ERS HERE ) • 0 4 
30 6 3 • ~ATA ADDRE ~ S Of F MPT EXIT w U4 
3064 • " 04 
306~ • EXIT : A•B ~AVED • 04 
3066 • PROG 2 EX IT SAYED • 04 

' 3067 • • ~4 
306S ••••••••e•••••••••••••••••••••••••••••••••••••••••••••••• ~••••••••~•••• · o4 
3070 ········~-~· 0 4 3071 • SA~E A'B • 04 
3072 •••••••••••• 04 

00 44:57 0:54036 A 3073 F'l'f'P't · STA ·. f"l'tPTA · SAVE A 04 
00 4460 064036 A 3074 STB fM P TB S AY£ B C4 

3075 ··············· ~·~·········· 0 4 3076 • I~IT IALIZ£ TRA NS F'ER LOOP • 0 4 
3077 •••••••••••••••••••••••••••• 04 

0 0 4461 0 1:5000 A 3 078 LDA o ,x 04 

. . ) .• . . . . ... · ~ . --... . t -· 
• . • 

···· -··-· · ·· · ·· · · · ·· - .. ... 

029S9 
0 2990 
02991 
0,2 9 9.2 

02993 
02994 
02995 
02996 

02997 
02998 
0299'3 
03000 
03001 
0 30 0 2 
03003 
03 0 04 

0300!5 
03 0 06 
03007 

03008 
0 30 0 9 
030 1 0 
0 30 11 
0 30 12 
0 30 13 
0 30 1 4 
0':>01.0: ..., 4 ..., 

0 30 16 
0 30 1? 
0 30 1 3 

0 30 19 
0302(1 
03021 
0 30 22 
0 ..... () ,.. • .-, 

..:,. J c....::· 
o-:.o-=-~ ...... ..... .. 
03 025 
0 ~. 0 2-~ · b 
0 .-. 0 r, "> .:;. c. •' 

08028 
0 :?. ;j 2 ·~ 
031)3(1 
030:31 
031)3 ;~ 

0 ':• ') 3 'J ._, ., •..J 

03034 
03 035 
03036 
08:037 
0 .... r· .... ·a .:,. .,1 ~ 

03039 
0~:040 
0~:1) 41 

0 -:> I) 4 ::• ~ ~ ... 
030 43 
03044 
o::;045 
" ~. ("I ~ "' '~' . .:. ..., ;::o 
0~:04 ? 
030 4 8 
r·-·,)·' CJ .,.;, ..... 
0 30 5 0 
!'1 ':105' ,., ..., .... !. 

03052 
O·:· o·"· ... .... ·-' .:J 

03054 
r• ':! 0 ., "' •J .,.• Y ·.J 

()~ 056 
02.0 57 
0 30 58 
0~:0 5'3 
03060 
03061 
03062 
03:ltd 
03!) 6 5 
IJ30 E.S 
030t.? 
0 30 68 
03069 
03070 
0 30 7 1 
03072 
03073 

. 
• 



• 

• 

E.2 VORTEX LISTIN G Y$FM AIN PROG RAM PAGE 40 LI::> TII'IG PAGE ( 6 8 ·~ ., ~ .. 

(l0 446 e 
0 04 463 
G0 446 4 
0 0 44-,6~ 
0044 66 
r.n,.. A6~ 
IJ U "'+ ....,. ./ 

D04 4 70 
0 04 471 

004 472 

00 ·1473 
00 4 47 4 
0044 75 
'..'104 47 6 
00 4 47::" 
0 04 ~00 
(10 4::'.i01 
00 4 ~ 02 
00 4:503 
00·1504 
004505 
004 :106 
004::107 
0::'1 ::')10 

00 4~11 
00" ::i12 
004~ 13 
G0 4~14 
1)~4::115 

004516 
00 4:017 
004 520 
00 4 52 1 

0:5 403 6 A 
00:5042 A 
00~144 A 
01::1000 A 
054031 J::t 
• ~ • o· ...... 
!L:."f' .,jJ. 

C56 000 
0 0 5144 

024026 

01601)0 
00.1002 
004:501 
OO :i0 12 
001000 
004473 
05 :500 0 
0 440 16 
00514 4 
014013 
005211 1 
O::'.i401 ! 
001016 
00 4 4 72 

01 40 0 •1 
0 2 4004 
03 :5 0 00 
006705 
000000 

A 
A 
A 

A 

A 
A 
R 
A 
A 
0 

" A 
A 
A 
~l 

A 
A 
A 
R 

A 
A 
A 
~ 
A 

3073 
30 3 0 
30 s 1 
~ ·'S "' ..:,. .... C". 

':' 0 t:> ~ ::--· '-' ..... ""' .... ,., .. 
.,:, v.;, "+ 

30 85 
3 086 
30 S7 
30 S8 
-·o 0 9 . .:; ._, 

-· 0 "0 .,:. =" 
3091 
3092 _,.. "'..:. u ~ .:;; 
3094 
309 ~ 

STI=l 
TXE 
IXR 
LDA 
STA 
AtlD 
STA 

fMPTS l SA VE POIN TER TO CAL L 

0 ..• ' .\ 
fMPTN 
FMP TSl 
0 , B 

S~VE 

BUI1P 

PARAI1ETE.R COUNT 

I ) ·: R ................................... 
* LOOP TO PROCES S NE XT PAR~~ETER • 

········E························· 

PROG EX IT BY 

FMPTLl LD E FMPTSl PO 'INT B AT CA LL SEQ 

~-* ······~···················· * LO OP TO RE SOL VE I NDI RE CTS • 

-~~············ ·~· ··········· FMP TL 2 ~DA G, B GET PA RA METER 
J AP FMPT 2 I NDIRECT ? 

SE Q 1 

1 

30'36 
3 097 

TAB 
J MP 

YE S . FOLLOW DOWN I NDIR ECT CHAIN 

~ 0 ~,.. -=- 7 0 

3 0 99 
31 00 
3101 
3102 
310 3 
310 4 

310 ~ 
31 0 6 
3107 
31 0 S 
3109 
3 1 1 0 
3 1 1 1 

fNP T2 S TA 
Iti R 
IXR 

FM PTLZ 

0 , X 
FMPTS l 

F' MP T~f 

STO RE PAii: AMET ER 
BUMP CALL :! EQ 1 
EUMP CA LL :S:EQ 2 

Itl CALL SE Q 
POINTER 
POit!TER 

L 11 A 
DAR 
S Tt=< 
J At1 Z 

FMP Tti 
F'MFTLl 

DECREMENT PARAM ETER COUNT 

LOOP TILL DO~i E 

~······························· • DO NE RE STOR E RE GS AND EXIT • 

~········ ~ ······················ 

FMPTA 
FMPTB 
FM!='TN 
FMPT$1 

LD A ~~ M PTA 
LDE F'MPTB 
LDX 'J , ~ 

I ..... f"\ 
..J n r 

BSS 
B ...... . .:,. ~ 
BSS 
BSS 
EJE.C 

i.l , X 

1 
• l 

1 
1 

EXI T 

SAVE A 
SAVt B 
PARAMETER COUNT 
POI!'HER TO CALL SEQ 1 

2 

~ 1 12 
3 l l. 3 
311 4 
3 1 1 :5 
3 1' 1 €. 
3117 
31 1 8 
311 9 
312 0 
31 21 

········ · ······· ~············· · · ~· ····· ~·····~··········~~············· • • • 
ll 

? R 0 C E S s R E N -c.. M R E A M ( 

• FUNCTION: TO REN AME A F IL E 
~. 1 •-:"t .-. ...::· .::. .::. 

• ENT RY : 
3124 liE 
3 12 5 • CAL L ING 
31 2 6 liE 

31 27 • 
31 28 • 
31 29 
3130 
3131 
31 3 2 
"'1 ':'") .._, ._, .... 
"'"" . .-, .. 
~· .l .,:. "' 
""'1 '""' C" 
.... -. J. •. ·~· ._. 

3136 
3 1 37 
~ '3'"' .:J 4 0 
'?1 ? 9 ..J. .r. _, 

314 0 
3 1 4 1 

COM1'1AND 

EXIT • • 

ERROR S : 

NP SPECI AL CONDI TION S 

SEQUEN CE : J SR 
DA TA 
DATA 
DATA 

F MR E, X 
ADD~[ SS Of COMMAN D BLOCK< CB) 
fCB ADDRESS 
0 

BLOCK: !.lORD 0: LOGICA L 
I-lORD 1: KEY 
~lORDS 2 -4: OLD 
~l ORDS S-7 : NEW 

UNIT NUMB E R 

A=O 

A=l ...,._ .... 
;-i - c. 
u-":' .... - ..... 
~ -"' ,... - ._, 
A= 6 

I F' ti 0 E R R 0 R S 

f'!Ar1 E 
Nt=-! ME: 

ON LUN OR KEY ERR OR 
I F NEW NA ME ALREA tY I N DI REC TOR Y 
I F OLD NAM E NOT I N D[R ECTORY 
Oti l/D ERROR 
IN DIRECTOR Y STRU CTU RE ER ~DR 

) 

0 4 
C4 
.·. ... ,_. "'t 

.... . . 
'..i""' "'t 

(14 
.-. "" i.; ..... 
,, A ... .., 

0 4 
r, .. ; 
v -r 

0 4 
.... .~ 

c• ... 
04 

C4 

0 4 
0 4 

•·• <1 .. ..• 
,~ " .• .-. ~ 
·~· ::.t 
(1 4 ,., .~ 

·' .. 
f .• 
J ~ 

~ . . 
;, I '"t 

~ ' 
'·' 0..:. 

,') ,, 
,. ' 
r~ "~" 
' ·' .. , 
r • . • 
<' 'T 

,, " .... t-v 
.... "" 
t• 0 .. 

• • • • • _ l 0 ' 

t'• .; 
' .1 '-t 

0 .:! 
0 • • • . . . . .. . . . 
' ! • '! 
·.• 'I 

~· A :,.r • ... 

u4 
'• .. ~ ·.· .,. 
'" .. o_o ·-

.·. 4 •.· 
.-. .-1 •.· ..,. 

... i ·-· . ·,· 
••• .0: 

·-· .:t-
(1 .• . .... . . . . .. 
1,,' ,. 

(i ·:i-
f l .~ . .. ,. .. . ·.' .... . .... 

' ... .· 
; , . 
'. ; . 
..... , 0 .· ~ 

0307 4 
03075 

0 ";; 0 - .-. -.J ,•' oj 

030 7 ., 
o:::oso 
0 30 81 
U- ·':) 0 ·~ ·::· .... v L.. 

0 ''1'8'=' ..;,. .I ••• 

0 ~:084 
1.1 ':• I) •:• c . ._. .. .. .... 
0 '"' L'l ,.., ' 

.j ·=· t.· 
n ..... ..-.~.-• 
v .;o 1) v ·=0 

0308'3 
0 3090 

ro ""'· o·" ;-, • IJ ..;:o ;' 1 

030 9 2 

~.~ c ~ ·-· 
IJ "" :7 :• 

0 -:·ng' 
~v . "'t 

··c,··-1,! ~3 I =' ::.1 
o ~~~ u'?t. 
fl ·~· f; ·~ .. , . .,, .. ' 
1"1 ..... r. -::t ••• , 
IJ 0:.1 1.,;~ ~ o:.,o 

n .... ,..., .... _ .;olj~=' 

0310(1 
0310 1 
'I ":• 1 lrt ~ ... ...., .. , .... 
· ~' 1 " "• u .. -, tl <:• 
(I 3 : tt .; 
. ~ • 0 "' U .JJ .:; 
03106 

0 ? 1'1..,. •-.Jf.,. 
,., ·-:· 1 0 . ::0 
1_. . _. ·-· 

0310'? 
03110 
0 .-.• .. . 

..:.· ,l .1. J 

n-.11' ' iJ .;; .:: 

1·, ? 1 1 ·-:. o1 ._. .... • 

'u .... ... c:-
1 .:,. J. •• _, 

0 3 1 1(; 
l-, :·1' '' 

0 . ... • ~ ? 

n ..... 1 .... 
_.;•.L •• :.·· 

0 3 i 1 ·~ 
u 3 i 2 :) 
·" ···t ~· .... ,.;) t::~ J 

0 ?1~·-::\ ._. c '"· . .., " ·,:) :IJ ... • ,L •-·.J 
f"I ,...,,. .. ,A 
Ll .:,. ,t l .•• 

....... 1 """" ' ':' ·-· .;, c. .. 
~, 3 1 -=· ·:· '· ' .... ·-· .... .-. .. ""• ... • .. • ;,}.-:_·· 
r , '"" • .-, ,., 
1,) ~·,f I .:., , 1 

n .... .. ..., . 
... .:, .1 ..;. ~ 

G "'\1 ·-. ·--.. 
j "' ..;; .:. 

..... ..... . . -. -, .,, ;, - ..;,. :: 
('; .., ~ :0 .• 
V-.J \oJ't 

.-! , ! "':· r..:; 
""' -..1 A ._, •' 
l "~ ? .. . ) (. .. . .... ~ .. . . . 

314 2 !II! ""· · ·, .,.. , "' 'I '7.• •' •'J •• ~ ~... •' ···' J. ••• ' 

C04:522 
0 04 :5 23 
0!) 4~24 

00 45 2:5 

00 4526 
0 0 4::'.i 27 
~t 0 4 ~ 30 
·' ,, 4 5 .., • u •. ...., ... 

00 4 ~32 
" C 4'"~-. v ~· ~· .;;. 
004 534 
00 4535 
004536 
00 453 7 

OG 4~40 
004 ~41 
:}0 4542 
00 4 ~ 43 

00!5001 
0:1 4134 
010422 
054 1 3 0 

00650:5 
00 243 3 
'1046 ~ 2 
10465 3 
07 4 130 
001010 
004540 
04412 2 
00 1 Q(i 1J 
004 633 

006~05 
004 7 45 
104652 
104 653 

A 
R 
R 
R 
A 
A 
R 
A 
A 
R 

,., ... 
R 
R 
R 

314 5 
3 1 4 €, 
3 147 
314 8 
3~4 9 

~-~-~····~·········~·-···· ~ ····~ ~ · ···~·~·····~···~······~······~**~•*• · F'M REl TZA 

·~ •• C" 0 
• :, • • i. -· 

3 15 1 
31 52 

~TA f MRE EF 
LDA Tt~O 
S TA FM REA A 

·······~~~···•••w.•··~·Y. • GET FILE PARA ME TERS • 
-~·······~·····*' ·~~~-~ JS R FM fA,X 

!1 Z E 
t·1 Z E 

CLE ~~R ER ROR FL AG 

•"'tT TAL ? 7 .. .11 . l.ot~ C.. ~IE X T AVAIL RECORD 

MA !< E FILE :iCC E SS: 

315 3 
315 4 
31 5 5 
31 5 6 

ST .... , ..• 

JA Z 

FM RE CB 
FM ;':EFC 
F' :1 REP B 
:t: ..- 5 

SAVE ADDRES S OF POINT ER BLO CK 
ER F' OR ·~ 

315 7 It~R 
J f1P 

F!1REEF 
r;·: REX 2 

YE S . SET F LAG AND E::~ 1 ·r 
~1 "''"'o ~ ..J 

315 9 ~···············~-~~··········••»-3 160 • SEARCH DIRECT ORY FO R NEW NAME • 
3161 ················· ~·* ·····~·····~ ~ 316 2 

..., .. ... ..,. 
~J.b ..;~ 

3164 

j ·- ,.., ~ rt. 

fll2 E 
I'IZ E 

F tl'f f'j ~ I .. J 

l ' t "· ~ ~ ·" 

Fi·l RE CB 
FI~ R EFC 

R .. ". "'D C. HJ. Il DIRE CT ORY 

TO 2 

E . 1 

. . . . ....... _......_, ... ... -.. -o-·· 0 -..~ • ' ' ••••• .. ,.., . ... ~ .. -·· .. . . ....... ~. ,_.,, Oo .,, - ... ..... .... ti . • • .. .... • ... ... . .. '.. .... . .. . .. . .. ~·· 

.-. i · .. · .. .,. 
' ' J • 

... ~ .... ·-· .. 
·' . : ... 
~ .· .; ·. 
···, .~ ..... .. . 
'J ' ·· ·. . 

'1 4 
. ' ,) 1.,. 

- .• ;.,• I f 

,.. . ; 
•. I " T 

r . .~ . ' ... 
,, " 
• .. • ~ 

.... "' • .. • -

.. " ·-· .., 

r, ··, • -. ,•, '·' ...;, · . . -.. ;. 
r ... . ,~.-. 
v.:.•.t.t.• 
e~·! ,l! 
(· : · 4 -~ . - • ·-· .... " .... ... 
rJ~14 ... :o .... . ·-· 
1'1 "":• I A C ' 
.... .~ .1. "t . J 

.... ..... 1 ·' ' IJ : • , ~t ::0 
r. ~· ~ .ot ., ._, ... "' ~ .· 

0 "1 ·' 0 ... • ... o_• 
-, ... . " .-1, .;. 1 .. ;.1 
,· .-, " c- ··~ 
·J ..;.. ... ·-' •,• 

1 •• ·-· 1 "' ., -· ,:... ,) -:~ 

1•• .... 1 .,. ' 
'J •:J v ' ~ 
, .. , .-. 1 c. ,•• 
'·' .J ·-· ·• 

0 :31 5~) 
,., ...... c ~ 
• .. • ·:0 J •,) f' 

'a ' .., 1 r:: r-.>' •' ..J A ..,_, ' 

.-. ""'• 1 C' •. -! 
'·' .. :• v . 



; 

I 

- . .. . . .. . . . . . . .. ~ . 

• • 
E.2 YORTE~ .LISTIHG 

o·o 4:544 
0 0454:5 
0 
0 
0 5:50 
0 04551 
00 455 2 
004::i::i3 
0045:54 
004:5:5::; 
0045:56 
004:5:57 
004:560 
004:561 
00 4 562 
004563 
0 0 4~ (.4 

00 4 5f>5 
0 04 :566 
0 0456 7 

004:57'0 
004:571 
004:5l'Z 
0 04:57'3 
0 04:57'4 
004:57':5 
0 0 4:576 
00 4577 
0 0 460 0 
00 4601 
00 460Z 
0 0 4603 
00 4604 
00 460:5 
0 04606 
004607 
0 04610 
0 04611 
004612 
0 04613 
0 0 4614 
0 0 4615 
00 4616 
D04617 
00 4620 
0 04 6 21 
o o46aa 
004623 
004624 
00462:5 

0 046~6 
004627 
004630 
004631 
0 04632 
004633 

0046:57 R 316:5 
0 01016 A 3 1 6 6 
004642 , R 
0141 0 2 A 3 167 
120422 A 3 1 6 8 
05410 7 A 3169 
12 0 464 A 31 7 0 
0:54106 A 3 1 71 
0 06505 A 317 2 
0 0 5032 R 
104662 .R 31 73 
104652 R 3 174 
104653 R 3 1 75 
104 6 6 3 R 3176 
004657 R 317 7 . 
004 6 :56 R 3 178 
0 0 1 0 1 6 A. 3 1 7 '3 
0046 42 R 
0 010 0 1 A 31 80 
004636 R 

3181 
31 82 
31 83 

~ 31 84 006:50::i 
00474:5 
1046:52 
1046:53 
0 046:57 
001016 
004642 
006:50:5 
00:503 2 
10466 1 
104652 
1046:5 3 
104663 
0046:57 R 
0046:56 R 
001016 A 
004642 R 
001007 A 
004641 R 
010464 A 
0 0650:5 A 
0 0373!5 R 
10466 2 R 
1046~ 7 R 
0 06!505 A 
00!5611 R 
1046:52 R 
1046S3 R 
001016 A 
00464~ R 

034034 
03:50 00 
01~00~ 
1504~5 
0:5~002 
0 14024 

R 
R 
R 
R 
A 
R 
A 
R 
R 
R 
R 
R 

3183 
3186 
31 8 ? 
318 8 

318'3 

3 1'3 0 
3191 
3 192 
3193 
3194 
319:5 
3196 

3198 
3199 

320 0 
3201 
3202 

3203 
3204 
320!5 

3206 
3207 
3208 

A 3209 
A 3 2 10 
A 3211 
A 3212 
A 3213 
A 3214 

004634 001000 A 
00463:5 1046~0 R 

321:5 
321 6 

3217 
. 32 U3 

010422 A 3219 
b0- 10 0!) A 3 2 2 0 

, I I 
I 

; • • • J . . . • 

0 .. • ~~ • • ·~ - • • ... · - _... ..... .. ... .. • ... - • • ... ... 

• I • • . . . 

- . ~ . - .. .. . .. ... .. - .. .. .. . ···- .. . ... 
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• 

PZE 
JANZ 

LDA 
ADD 
STA 
ADD 
STA 
JSR 

I'IZE 
MZE 
MZE 
I'IZE 
PZE 
PZ£ 
JANZ 

JOF' 

f"MREJP 
fMREE 

r .M R ECB 
TWO 
F' MREI'IA 
THREE 
FMRENA+1 
F'M SD•X 

F'MRENA+l 
F'MRECB 
F'MR EfC 
F'MREPll 
F" MREBP 
f'M REAn 
FMRE£ 

F' MREE2 

CHECK F'DR ERROR 

LOAD ADDRE SS OF' OLD NAI'IE 

LOAD ADDRE SS OF NEW NAME 
SEARCH FOR HEW NAME 

CHECK F'OR ERROR 

ERROR 2/NE~ NAME · ALREADY I N DIRECTOR Y/ 

~································ • l£ARC H DIRECTO RY FOR OLD NAME • 
~········~~····--~· .. ••••••·••••••• . 

JSR FMRW•X REWIND DIRECTORY 

'• I 

l'iZE 
MZE 
PZE 
JANZ 

JSR 

MZE 
MZE 
MZE 
MZE 
PZE 
PZE 
J.lNZ 

JDftt 

LDA 
JSR 

MZE 
I'IZE 
JSR . 

I'IZE 
1'12£ 
JA~lZ 

fMRECB 
F"MREfC 
FM REBP 
f"MREE 

F" MRENA 
F' MRE CB 
Fr1R E F' C 
F'MREPB 
F'MREBP 
F'MREAA 
Fr'I R E£ 

.. F'MRE£3 
' ~ ' • ' I 

' 
1:-iR££ 
F"I'IMV,)( 

• 

F'MRENA+1 
F' MR E:BP 
F'i-HH~ a X 

f"MRE:CB 
F'MRE:F'C 
f"M REE 

.. 

CHECK fOR · ERROR 

SEA RCH F'DR OLD NAME 

·'CHECK FOR ERROR 

ERROR 3 / 0LD NAME NOT IN DIRECTORY/ 

MOVE NEW NAME INTO BUF'FER 

:' L.IRITE TO RMD 

CHECK FOR ERROR 

............................... 
• CLEAR . LOCKDUT JIT AND EXIT • •••••••••••••••••••••••••••••• • 

F'I'IREX LDX F'MRtPB 
LDX Ot>C . . 
LDA 2tX 
ANA BR12 
STA 2, X 

F'MR£X2 LDA F" MR EEF' •••••••••• 
JMP• 

• ERRORS • 
~·!f:······· F'MREt2 LDA 

JI1P 

F'MREXX 

HIO · 
f'MREE 

POINT X AT DST 

CLEA R LOCKOUT BIT 

LOAD A WITH ERROR F'LAG 

EXIT 

E 

E 

E. 1 

0 4 03!60 
0 4 03 16 1 

0 4 0 3 1 62 
0 4 0 3 1 6 '3 
0 4 03 164 
0 4 0 3 165 
04 0 3 1 66 
0 4 (!3167 

0 4 03 1 68 
0 4 0 :3169 
1)4 03170 
0 4 03171 
0 4 
0 4 
04 

0 -?1'7·:; · 
" ' ..... 

" " 1 "' "' u.;; r.;, 

0 '> '74 " ~ ' 

04 03 1 75 

0 4 03 17 C. 
!)4 0 3 1?7 

" 04 
0 4 

' 0 4 
0 4 
04 
0 4 

03180 
C '='1" ' ...... u "' 
(I ":• 1 " <:· • ._. ~· !.. 

0 4 031 84 

0 4 03 1 8 5 
0 4 
04 
04 
0 4 
:)4 
04 

(1 '"' 1 """ ._, ..... . :.. 
( I '> 1 ,~. '? 

·-· u' 

0 ''1 ('•0::• -...J. v •;) 

0 3 18'3 
0 3 190 
') ":•1 0 1 
• ···' -' 71. 

0 4 03192 

0 4 03193 
0 4 03I 9 4 

0 4 0 31 95 
0 4 031 9 6 
0 4 0 31 9 7 

" 4 '''? 1 qo 1.,' v ·- · - ,_,. 

0 4 031 9'::1 
n 4 o ·-:. ,.. i'· r • .. ,. , , c;. .. ,i . 

0 4 1)32 0 !. 
0 4 
0 4 
0 4 

U• ~- ..... (1 . .• , 
.j c. c. 

0 .. , "'I]~ .. :o c. .. ·-
0 3204 

0 4 03205 
G4 G3 2 06 
0 4 03207 
04 03 2 0 8 
.. !( ... 11 !!': .. ;~ 

0 ~ 0 -::• ·=· 1 ,., .. -.• .... .. _ .t 

0 4 1
.) ,.., .-. 4 • 

-:.· .:. ' · J. 

0 4 0-':1 2 1 2 
"1 ,-..-. ~1·~ .., ·' ·=· ..... • .;;, 
C 4· 03 214 
0 "" o· ... ·=· 1 c; ..., .;) ·- ' • 

004 6 36 
0 0 46 3 7 
0 0 4 6 40 
0 046 41 
0 04642 
0046 43 
0 0 4 6 4 4 

Oo4 6 42 R 
010:164 A 
0:5401:".5 A 
0 0 10 C:O A 
0 04~~ 6 R 

3221 F'MRE£3 
32 2 2 FMREE 

LDA 
STA 
...! MP 

THREE 
F"MF:EEF' 
FMREX 

LIJAD ERROR fLAG 

0 0 4 6 4:5 
0 01.", 6 46 
00464 7 
OO •l 6 50 
004 E. :Sl 
0 0 4 6 ~ 2 
0 04€. :5 3 
00 4 65 5 
00 4 6 56 
0'04 65 7 
0 0 4 66 0 
0 0 4 66 1 
:J 0 <', 66 3 

.. 

32 2 4 
3 2 2~ 
32 26 

074002 A 322 7 
006~0~ A 322 8 
004457 R 

3229 
OO QOC3 A 32 3 0 

3 23 1 
3 2 32 

00 4~ 2 2 R 3233 
-~ ....... 4 .;,; c. .;;. 

32 35 
3236 
~ 237 
3 ~38 
.... .... .... 9 
~c.,:. 

3 2 40 
3 2 41 

••••••••• 
!I! ENTR Y • 
!ll·ll!······ F'MR£ STX 

JSR 

F'MREXM ISS 
~~TA 

rMRECB B~S 
F'MREF'C ISS 

F' MREAA 
FMREBP 
F'H REEF' 
FMRENA 
F'HREPI 

D~TA 
BSS 
B$~ 
BSS 
ISS 
BSS 
E..IEC 

F'MREXX 
F'M PT1X 

1 
3 
1 
2 
FMREJ 
1 
1 
1 
2 
1 

STORE EXIT 
Xf"ER PARAMETERS 

' .. EXIT ADDRE SS 
3 PA R AME rE ~S 
CO MMAND BLOCK ADDRESS 
F'CB (J DDRES S 
FH RE STA RT ADDRESS 
NE XT AVAIL ADDRE SS 
BUF'f'E R POINTER 
ERRO R F'LA G 
FI LE NAM E POINTERS 
ADDR ESS OF' POIN TER BLOCK 

0 4 032 1'3 
04 o ~:c·2 o 
11~ ,., - -.":'1• .. p 1.. ..;. ..:. c. 1 

04 
0 4 (• 3 ~. -=- ·~· '.J c. •. .• 

o4 0:=:224 
0 4 
(} 4 

· 0 4 
0 4 
04 
0 4 
04 
0 4 
04 
0 4 

0 ·:· ~· ·j r.~ •J._._ ._, 
03226 
0 ":• ~ ':') 7 ...., "- ... _ . 
C ..... . -. .... . -. 

~ - - -·-· .... ·- ·-· 
0 ~ ..... ..... ~ 

.,:. c. c ::' 
0 .-• .-, .-, 0 

,j C. ..J 

0323 1 
0 ~ ~ .... .... 

•:J c. ~ c:. 
( I -:- .-, 0:• ·:• '.,} ...... c.: ._, ..... . 
( ' ~ -· ..... ... 1 • .:. c .. j ..,. 

·································~··············~················~····· 0 4 • ~ 0 4 

. . . 
• • 

l 
; . . -.. 

• 

•• 
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I 

0 04664 
00 4 6 65 
0 04666 
0046 6 7 
0046 70 

00 4 671 
00 4 6 72 
0046 73 
00467 4 
00467 ~ 
004676 
0046 77 

00<;700 
OG4 7 01 
0 04702 
OC 4703 
:10 4704 
GO <P05 
0 0 470 6 
00 4707 
'1047 10 
'"1 ·17 11 
le t\ 4 '.•1~ .. v ; ..L-

0 0 4713 
00 47 1 4 
. . .. , ... ~ 1 .. 
• .. ..... ... ,J 

00 4 7 16 
00 47 1 7 
0 047 20 
oo4 7cl 
0 0 472 2 
0 0 4 723 
00 4 72 4 
ll0472:5 
C' Q4726 
OU4/27 
'' 04 .. "0 .... .. t' .,;:. 

1) 1) 4731 
0 04732 

"n .~"Y"3 •.•u ..., ,..;. 
fJ0473 4 
0 0 473~ 
0 0473 6 
00 4 737 
00 4740 
0 04 741 
00 47 42 
0047 4 3 
00 4744 
00 4 7 4 5 
0047 4 6 

.. 

' 
0 34043 
074007 
034040 
01~00 0 
05400 3 

006~0~ 
000404 
100 000 
000000 
00467! 
000000 
0000 00 

!! 04 6 71 
00 4 71 7 
00471 7 
00471;" 
00 4717 
034020 
015001 
00~314 
OE':401 E. 
C7600 C 
(!0 ~ 0 01 
,.. .... , .... ,.. ,.. 
r_l -.: ,. '-' l! 1..• 

! 0 472 5 
(! .. ,..A,.r:" 

1 '·' ..... t.' ..) 

0 0 1(; 0 0 
' n 4 7-='C: 
.a.\1 ''- -

:1 ·7<1(:0 " 1,.. __,. .. c. 
0 0 6 50 5 
00445 7 

00000 3 

00 4 6 6 4 

00:51 0i 
03401 S 
05~(1 :) 3 
0 06505 
0 04722 
1 0 4 752 
1 04 75 3 
1 04754 
OOlOO C 
4 •• .. -,.. c:;: .-.. 
J. v .,. ,.. ...;) • .. • 

07 4 002 
00650 5 

• • 

~ •• 
A 

A 
A 
R 
R 
R 
R 
R 
A 
A 
A 
l='l 
A 
A 
A 
R 
A 
A 
R 
A 
A 
R 

A 

R 

R 

A 

32 ~-t2 
3 2 4 3 
.., .~<"11 4 ._, .._ ~ 
3 2 4~ 
3 ~46 
~ - .. .... ~ t:. ... ,. 

32 4S 
32 49 

... . ., .,. 1 

.:.O C ..J 
~ -::- ~ -=· ..... .._ <..} , ... 

- ~ C' ..... ..:1 .:. .,_1 .,j 

..,~s .,. -- _, 

""'6 7 " '-

3268 
3269 
...... ..,0 ••• :·· &:. :' 

327 1 
32 7 2 
""" - '? -· ..)i: ,.j 

............ - .,. 

.:JC I" "t 

327~ 

~ -""?l'"lo 
.. , ,;:. i ;J 

::::28 0 
,..J "::! C) 1 
.... '- v 
....._ .-, .-. """' .;. c ·:":• c. 

~ <""\ .---. C" 
~ c. 0 ...... 

3286 
"" ~ 0 - . --=· c. 0,1 I' 

328 9 
._, '::'O Q 
w " - J 
-") .. ~ Q 1 
.,..~~,_., .... 

. . 

• R 
!I! 

* F'UNCTION: 
• 
ll! ENTR Y: riO 
~ -

£ A D 

TO READ 

SPEC!AL 

RDT~T l ti 

A SECTOR FR tJ I': 

CON DITI ON S 

rM RR , :·( 

G 

TH E 

M E M 0 R Y ( r M R 

ROTATING MEMORY DEV 

• CA LL I NG SEQUE NCE : ,.. .. 
JSR 
DATA 
DATA 
DA TA 

nDDRE SS OF LUN 
F'CE AI) DRESS 

:f. 

"' ,.. EXIT 
Jr. 
!'

:.. 

• • 

~'- ERROR S : 

BUFFER PO INT ER ADD RESS 

A=O IF' tiD ERRORS 
I NPUT CO MPLETE 
X= BUF'F' ER POI NTER =EUFFER 

A=::l Otl I / 0 ERROR 

$ T~RT ADDRESS -1 

R ) 

I tiT 0 CORE 

~·~••••• .. ~ ••••• ~ ~••••••••••••w• •w~• •••••~••••••w•••••••• ~w.• •••••~ ~ • .. •• • 
FMRRl LD X FMRRF'C GET FC B ADDRE S S 

ST X FMRRR + 4 ST ORE IN I / 0 CALL 

FMR RR 

F':-TRRE 

FMR R 

FMR RXX 

Fl·l RRLU 
F M~: RFC 
FMR RBP 

L D ~·~ 
LDA 
STA 
READ 

S T A T 

L D >: 
LDA 
DECR 
LD E 
ST X 
T-,,_ 
I C:..H 

.JM P Y 

LDA 
• "1 ~ lf. ..J I ,- ' 

.~ T" " ,... 
J S R 

BS S 
~ATA 

DATA 

,..._....,,..... u ; n r,~ L.. 

0 .., , ,•\ 
Fr~ :~R R+3 

~ ' I) 

FMRRFC 
1 'J ' . ·, 
"' < A '·; i ·;-

Ff~ RRB P 

C ' B 

F ·~ "' -:· " X ,,,, ............ 

,- ....,. n ,... '' '' t l'l ... r" ....... , .... 

FM ~ f;: XX 
,. M'"' T X ;• lr' ' 

1 
" .:,. , 
• 

1 
• J. 

FM RR1 

GET LOGICAL UNIT NUMBER 
S T ~ RE I N I /0 CALL 
RE AD/CDMPLET£/BINAR Y 

CHECK S TATU S 

GET .E UF' FER 
P OINT ;-< AT 

START ADDJ;:ESS 
BU F fER - 1 

SET 
SET 

B UFFF:R 
A =O TO 

POINTE R 
r ' A - D I" r ;.. HU ~ 

"' ET ~ . "' -'"' TO .. - . .) 

:S T Of::'E EXIT 

F LA G 

XF U : PARAMETER S: 

EX I T AiifJRt: S:S 
3 P r : =: AMETERS 
L U ti G D D R E S S 
FCB " "' .. IRE"<-· M JJ J.. .,) .;. .. 

I / :J S~: ROR 

BU fFE R POINTER ADD RES S 
FM RR START ADDRE SS 

EJEC 
··~·· * · ~~~~···· ~~M~lf. lf.·········· ~ ~~· ·-· ~~~~- · ~lf.lf.*lf.lf.~~~ ~~~ ~ *~~~-~*WWWlf.* •• 
~ ~ 

~ R E W I N D R 0 T A T I N G M E M 0 R Y ( F M R W ) * 
F'UNCT !ON : TO PO S ITION 

AND REA.::J 1 ST 
THE CURRE NT 

RECO R D 
TO S T ART OF F' fl f.": 'f I T i (1 N , 

329 3 ~ EN TRY: liD S PE f!AL CONDITIO NS 

-- - --=-.;, c ., ..,) 
~ "::1 q i:_ 
...- '- ... lJ 

...... ~ ....... ~ 
~ .::. ~ •"' 
"""" .......... ..... ..;, c.::-o 
32 9 5: 
..... ""'lo ,.., ,.. 
_; • .,:. \..• t.i 

3 3 0 1 
-.?n':) 
.... ..... v c. -.... ,., .-. .,:. ~~ ._. -~ 

330 4 
~ .... o ... 
~ .j I ._ 1 

·~~n"' 
·-~· .;. ... '=' 

""1" . ; . .,:. c 

3 3 1 4 
""'1 "" .,:. ..!• .._. 

8 3 16 
":· . ., 1 -:> .... -..• r 

C ~LL I i1G 

EXI T • . 

!. EQUEN C =: : J SR 
DATA 
DATA 
DA TA 

A=-0 If NO ERROR 

F' MR~J , ~< 
ADD RE SS OF LUN 
FC :S ADf RESS 
BUFF ER P U INl' E~ ADDRE SS 

t~ T S ECT OR P.EAD ! N 
:<= BUFFE R POI NTER =EUFF ER 'S TA RT ; .... · nnr:·t"' ~<"'- .. .. 1 n .tJ' .. "- ·- ... 

ERROR S : 

F MRWj 

F MRI.J 

11 ~ E 
~I Z £ 
t•l z E: 
~! !1 p . 

STX 
J SR 

ON ! ,. 0 

• • 
r- r.i R ~.J F C 
~ " .) ~ ,•\ 

,.. r•"R .,.. • X f • ~. • • 

r tt: r;:~J LU 
rr·; R w ::- c 
Fr-i R I-: ?. P 
::- i'IRW ::< X 

ER RCF: 

4"' "r ""',..., ,.. .,. .. , .-r. ,..., 
J 1 ;,J r;. c.. J. ! ~ r •- r:· 
R [ '~ D l ~ T RE CORD 

E "I.,.. ,, . 

· t n 
IU l 

--- ·-- --·-·--- --..- .... u-. • -·· •• .. ... ·-- - .... ~ ....... __ ....... ... . .. ·-- ..• · -····-. 

04 
D 4 

r , A 
'· ' H 

•j 4 
r . ~ ·-· ~ ,., .. 
;; ~ 

0 4 

" .• ,_, ""!' 

c. ·i 
·' ... 
r . A 
'..' '+ 
n " . ~ 
C4 
r. ·"' ·-· .,. 

I t 1'1 ·-· .... 

0 4 
C4 
0 4 
G ~-

!) 4 

, , 4 
" 

(l .1. ·. . 
~: ( .. - . 
,, A 

•.· -+ 
.-. . -· ~ 
'" .t ' . .., 
•"• A • _: "'!" 
.-. . . ._. ~ 

.~. ..~ 

=-· -" .. ... ' . 
r. " . : ... 
• • 
-' .. ~. 

.-. ... 
'·' ~ r . /" 
•_I 1' 

~: 4 .-. ... ·-· .. ':' .-. ..,;. ·.: ~ 

.. . -· ..... . -. . .. 
'J ~ 
... d. 
v • 
. . . .. .... .. 
.-. .~ ·-· ~,. 

-~ 4 

.... " 
·.. '-t .. ' _. '-t 

r. • . . .. . . 
! • ~ 

. · . .... ' .. 

.-. ~~ 

ol "+ ,, . 
~ ' . 
·' . 
i, . '; 

(~ .~ 

... "i· 

.. ~ . 
:_I . .. 

., .. . ~ 
' ' 

• •• ;4 
... t t 

4 

•• . . " ·.· ~ 

··: J 

""" .• , .... ,... . .,. 
·-· .;. c. .,j I' 
1': --=· "'=' '? r:> ..., .... ~ ·.J •.J 

.-. ·:· ·:· ·:o •::. 
·-· ..... l- .,, ·" 

03 2 4 0 
032 4 1 
:)324 C~ 

(1 :3:::: 44 
o:=:24s 
'J .,., -""\ 4 , , -~c .. r • 

- ·' " .·' 0 ,... ,. t ' ' 
-..I '-· • 

(I "'..· ":" , .. ·::.. ·J- + •.: 
0324 ':) 
0 325(! 
!t "':• -=· C' 1 . ... ._. '- ..., ~. 

O ~ ..... c: --. .:• c. ...) ,·. 
U• -:> "' 5 .. , ._, ,_ .... 
032 5 ·~ 
:)325 6 
0 .. , -~ "' .., ...j ,:, .j • 

r -~ -~ c: .:-
) ·-· , .. •. J v 

.... ,_, '• c:: c 
,_, .:· '- • ..) j.' 

032:6 1) 
o ::~ 2 6 1 

0 "' -=· .t: • ., 
·- · 1;;, \..' ·-· 

o:~2 t:. 4 
r, ·::o -:::· r: c.. 
'J '--''-·J• ... • 

0 "':• ~· f. ..:: ..... '- .... "··· 
0 826 7 
(", ":'• ~ / ·=· ._. ·-· '- t• • .. . 

.-. ~. ., -~ .-. 
IJ .,:. 1.': o" ( I 
. -..... - ...,. 
'· ' ·.:• f:. •" L 

""' ":• -=- -~ ·:· lJ '-' '- ,• .... .-. -, ,.., ...,. . 
•) ;. c. . ·' 

•) ·:· ~· .., ,., ... ....... ( .... 
,-, -.. -. _, .... 
.... .;, t:. •' • ' 

0 ·:· •:, ., .I ..... ,_ .. e 
I'• r, .- , -, ..., 
J .;, c,, ( 
.-, .· • .-, -, r·, 
1, 1 ·=I C. {' Cl 

0 3 ;:: 7 -~~ .. .-, .-, .... , .. 
1.) .j ~ .,:. -· 

.-J ·"'\ - . 0"" • ' ._:, c. 0 1. 

U. ·:. ·::· :, ;:, 
'' L.. ' I -

r , · , ..-, r , ,., 
'.J .;. ,:. .., c. 
n ~ ::" q --· 
., .;. • .J -

n '"'1-:)C A 
·- · - · L. -~~ .;!,. 

0 3 ::-- 9 '=· 
.-, -:. ;:: .. :;, .-
1,• -· ·- - :, 

I ... ~ .. : • ., .... 
_, • t . ,.. I 

0 32 9 ::; 
I I ',• : • l "'t ..... 
.• ·-· :_ 7 •. 

r· .-• . -. ,., 1 ·-' .; . ..:· '·' .-, -. .. 0 " . .. . ;, .;. .,;:; 
I> '< ··~ <'I t:l . ' , .... ...: . 
-"' .. ~, ,-, ( 1 C"' 
•.1 .:..· -:.• J-: 
n ·:· ...... o~ -· · .. ·-' ~~ 

,, .-. ".• .. , ... .__ :-.._. _ , . 
"• ' ..... , ... \.' =· _ ...... ·=> 
.... , .-..-.,-; j 
·-· .::; .:_. ,J . 
r· :· ·~· t r: 
· ' ...1 • • •• 

( ' ·'j • •• 1' t' 
·..J -~ 

l'o .. , ,..., 1 .. , 
' ·' ·:.· ..:· • to::. 

• 
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E.2 VORTEX LISTIH G Ytf"MAIH PROGRAM PAGE LI S TIHG .PAGE < 686 ) 

0047 47 
00 47~0 
OQ4(:51 
0 .. ;lt'l). 
00 47~3 
00 4 7::1 4 
0047 55 

00 47~~ 
'J047 57 
00 4760 
0 04761 
0 0 4762 
00 4763 
0 04764 
00 476~ 
004 766 
00 47,7 
004 770 
00 4771 
0 04772 
00 4773 
00 4 7 74 
00 4775 
00 4776 
00 4 777 
00 500.0 
00~001 
00 ~002 
00 ::1 003 
0 05004 
0050 8~ 
00500 6 
00500 7 
00~0 1 0 
005011 
00!10 12 
0050 1 3 
00~0 14 
0050 15 
00 :5816 
00501-7 
005020 
00 ::1 0 21 
1) 1)5022 
0050 2 3 
o o ::;·o ~ 4 
oo ::;oa::s 
0050 26 
00~027 
005030 
0050 31 

00503~ 
005033 
005 034 
00 503:5 
00:5036 
00 :5037 
00 :5040 
rJ0 :5 0 41 . 
0050 42 
OO:i0 4 3 
00:'50 44 
0050 4 5 
00~0 4 6 
0050 4 7 

0 044~7 R 
3318 F'MRUXX ISS 1· EXI T ADDRESS 04 

OOOD03 . A 3319 DATA 3 3 PA RAMETER$ 0 4 
·· 3320 F'MRULU ISS 1. LUii ADllRES S 0 4 

332 1 F' MIHIF"C ISS 1 · F'CB ADDRE SS 04 
3322 F'MR~BP B SS 1 BUFFER POIHTER ADDRESS 0~ 

004,33 R 3323 DATA FM RUl 04 

• 
• 

· 332 4 EJ EC . 0 4 
, , 332 5 ............................................. ~ ····················~· · ····· 04 

3326 • . . • 04 
332 7 ~ S E A R C H ~ I R E C T. 0 R Y C F M S D > ~ 04 
~~-- ~ .. 0 4 ~~~0 . . . . . 

3329 ~ FUHCTIDH: TO SEARCH F'DRWARD IN FILE DIRECTORY F'OR A F'ILE NAME * 04 
3330 • .. 04 
3331 ~ tNTRY: HD SPECIAL CONDITIONS * 04 
3332 ~ * 04 
3333 • CALLING S EQUEN C E ~ JSR F~SD, X * 04 
333 4 ~ DATA ADDRE SS OF NAME * 04 
333~ ll DATA ADDRESS OF' LUN I! 0 4 
3336 ll DATA FCJ ADDRESS w. 04 
3337 • DATA POIN TER BLOCK ADD RE SS<SEE fMGP > * 04 
3338 ll DATA ADDR ESS OF BUFFER POIN TER * 04 
3333 • ·· ' DATA ADDRE SS OF NE XT AVAI L RMD RE CORD * 04 
33 4 0 ~ .. 04 
3341 * EXIT : A=O IF NO ERRORS ~ 04 
3342 ll OYFL SET ON F'IHD, RE S ET OTHERWISE ~ 04 
3343 • · X=ADDRE SSC IN BUF'FER > OF FI LE NAME * 0 4 
33 44 • ~ 04 
33 4:=i ~ ERRORS: A=:S IF" I .1 0 ERROR * 0 4 
S346 • , ··' · · A=6 IF DIRECTOR Y STRUCT UR E ERROR * 0 4 
3347 ll . .. 04 
~3 4 S ~••••••••~••••••••••••••••••••••*•••~••••~•••••••••••••••~•~:•••••••••* * 04 
335 0 F'I'ISDl JSR FMFF•X GE T NEXT F I LE NAME 0 4 

33~ 1 
33:52 
3353 
33~4 
3 3 55 
3356 

• 

I'IZE 
MZ~ 
11ZE 
MZE 
rtZE 
JAHZ• 

JDF 

F'MSDLU 
F'MSD F" C 
FMSDPJ 
FMS DBP 
F"MSDAA 
FMSDXX 

FM S DX 
. 

E·XIT ON ERROR 
.... 

EXIT ON EOF' 

04 
04 
04 
04 
0 4 
0 4 

04 

033 13 
03314 
0 3 31.5 
0 33 1'6 
033 17 
0 ")0:•10 ..., ..., " 
0 ":' ·~· 1 •:> ..... ._. ;; 

03320 
02!32 1 
0 " ""2 .,:, ...:· c. 
0 .............. 3 ..:. .:..c. 
0 0:• '=' "' t.! ..... , ._, 1::.. ,. 

0332 5 
0332 6 
03327 
0 ...... ~ .. -. ·~ .;, • ..;,. c. c 

0 .-, .-, .-, 4 
~V.:J 

03335 
0 "j ·'";~ ':• .-

.._. '"" .._, t;; 

0 .-, .-. •j -, 
VV ... •t' 

03338 
0 ':>??9 

..,J ._, w • 

033 40 
033 41 
033 42 
03343 
03345 

0334E:. 
0 .......... 4 .., 

~..,:\ r 
0 -:>0:•40 ..., ..., ..., 
03S: 49 
0335(! 
03351 

006!50!5 A 
0.0 260 4 R 
10:S040 R 
1 0 50 41 R 
105042 R 
10:S043 R 
10!5044 R 
OC.1016 A 
10:S0 3:5 R 
001001 A 
OO,OlZ R 
0 01020 A 
0047::!6 R 
0740~3 A 
01:5005 A 
03 404 €. A 
1 4 ::S 0·0 0 A 
001004 A 
00~003 R 
12~0 00 A 
0!55000 A 
006:JO:=i A 
001 1 32 R 
105037 R 
1 0 :=i 0 4-7 R 
001007 A 
0047:56 R 
005101 A 
0~ 4 033 A 
02 4 02!i A 
03 4 0 27 A 
0 16003 A 
14:5000 A 
0 01004 A 
00502 3 R 
12~000 A 
05~000 A 
Of 0 46 0 A 
0074 00 A 
1 2·4'0 20 A 
0 0~00 1 A 
03 4 0 17 A 
001000 A 
10~03:5 R 

33~7 

33~8 

~3:59 
3360 
3361 
3362 
336 3 

· JBZ FI'ISD1 SKIP ZERO ENJRIES 

SAVE BUF'F'ER ADDRESS 
GET EHD ADDR+-1 

04 033 5 3 

074002 
006~0::'1 
0044:57 

. . . 
3364 
3365 
3366 

3367 
336 8 
336 9 

3 370 
33 71 
3372 
3373 
3374 
3375 
3376 

3377 
3378 
3379 
3380 
33 81 
3382 
3383 
338 4 

338 ~ 
3 3 86 
3387 

A 3388 
A 3389 
R 

FMSIIX 

STK 
LDi:i 
'- D ~
SUB 
JAN 

ADD 
STA 
JSR 

MZE 
MZE 
JCFN 

!NC R 
STA 
LDB 
Ln x 
LDA 
SUB 
JAN 

ADD 
STA 
LDA 
RO F 
ADD 
TZA 
LDX 
JMP • 

•••••••:.:• 
• ENTRY • ••••••••• 
F"I'I SD S TX 

JS R 

3390 fi'ISD XX Bss · 
000 006 A 339 1 . DATR 

339-2 F MS DNA B:>S 
3 3 3'3' Fl'l t D L U B S S . 
3 3 9 4' f.: M S D F' C B S S 
3395 f'MSIPB · BSS 
3 3 96 FMSDB P BSS 
33 9 7 F'MSDA A BSS 

00 4756 R 3398 DAT A 
3399 F'MSDF'L BSS 
.340 0 F'MSDJF' BSS 

• 

F"I'TSDIF' 
:5' X . 
F'MSDA~ o,x 
1! +4 

o.x 
o,x 
F'MCN•X 

F'M S D"A 
FM S DBF 
FM S D1 

1 
F'MSDF'L 
FI1SDF'C 
F' MS DAA 
3 ,B 
0 'X 
•+4 

0 'X 
o ~x 
BR 15 

F'I'ISDF'L 

FMSDBF 
FMS DX X 

fM S DXX 
F'MPTJ X 

1 
6 
1 
1 
1 
1 
1 

'··1 
F'MSD1 
1 
1 

-· . . . .. - ·· -.... 

CDMPAR E ~ITH NEXT AVA I LA BLE 

UPDATE NEXT AVAILABLE 
COMPARE rH~MES 

YES 
SA VE EXIT F'LAG 
POINT B AT FCB 

ADDR €SS 

UP DAl' E NE XT AVAI LAB LE ADDRE S S 

LO AD OVF'L 
S ET A=O TO flPG 
PCitiT X AT ITEM 
EXIT 

S TO RE EXIT . 
XFER PARA METERS 

EXIT ADDRESS 
6 PAR'! ME TERS 
ADD RES S Dr tHH1 E 
ADDRESS OF" lUti 
F C B· ADD RES S 

• 

NO ERROR 
AT EX IT 

PCIHTER BLOCK ADDRE SS 
BU FF ER PDi iiTE R ~DDRESS 
ADORESS Of NEX T AV AIL RECORD 
FM SD START AD DRESS 
EXIT F'LA G 
~DD R ESS OF NAM E IH BUFF ER 

. . -. . . 

. . ..... ' ' 

04 
04 
04 
04 
C: 4 

C! 4 
04 
(14 

,, 4 .., 
04 
')4 

I) 4 
04 
1)4 
0 4 
0 4 
04 
i) ,., 

04 
~· 4 
04 
04 
~ 4 
04 
04 
04 

03354 
03355 
033 56 
033 57 
0 .-.~, c:'l"'\ 

+j .,j ,J ·=-

03353 
033 60 
0336 1 

033 62 
03363 
0336 4 

0 ':1?6"" ._, ..;t • .) 

03366 
0:?;3€.7 
0 3 368 
03369 
0 ~. ,., .., f) .;:; ..:t r' 

0 ..... ~ . ..., l 
,,:. ..:• " 

C4 0 3 38(! 
04 
04 

03381 
03382 

1.1 4 .. , ·:· ·:. 0 . ., 
... ·~ ·-· v ·-· 

o4 o::::3 :34 

04 
04 
04 
04 
04 
04 
04 
04 
04 

0 ':• ·':t..:. 5 ._ . ._ ..... 
03385 
0 ..... ....,1"":!"":" . ~ .;, .:;; ... 
0 ..... ""' """ •"" .J ..;. Co ·: .. 

0 ...... ~.-.q 
..;. ·:> 0 -· 

0 ':>?9 ''1 .... ..... "' 

03392 
03393 

D 4 0::: 39 4 
O .... ~.gc: ~ ·.:~ • ...J 

.. .. ... . . 
• 
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E.2 YPRTEX LISTING 

. 
~ ' I • 

00~0~0 010000 L 
00 ~0~1 0:5407 0. ~ 
00:50 ~2 11042~ A 
00 ~ 0 ~3 0~4067 A 
OC ~0~4 00~301 A 
00 ~ 0 :55 0340~0 A 
0050 !56 0!58000 A 
0050 57 01 0 423 A 
00~0 60 00 65 0~ A 
00506 1 003735 R 
00~06 2 000 070 A 
0050 63 . 00!514 5 R 
0 05064 010423 A 
1)0 ~065 006505 A 
OO:i06 6 0037 3:i R 
~1 0 ·~ 0 6 7 0 0 0 0 50 A 
0 05070 00:51:5 2 R 
:J0 5071 001000 A 
00 5 0 72 105124 R 

0 05 07 3 
0 0 ~ 0 74 
0 0!:5 0 75 
00 5 0 76 
0050 77 
0 0~10 0 
00 510 1 
oo:;1 o2 
00 5103 
~of"o W lAA 
\.' ,J..J u .. 

OO ::'i lO :i 
00 5106 
O O:i107 
0 0 :5110 
(.105 111 
0 0511 2 
00 5113 
0051 14 

006!1 0 ~ 
00215 2 
005142 
00650:5 
00!1342 
005134 
10512E. 
00101E· 
10 5124 
03 4 021 
0 10 0 54 
140464 
0 5:5 000 
0 06:5 0 :0 
003320 
10:5126 
00 100 0 
1 0512 4 

~ 
R 
R 
A 
R 
R 
R 
A 
R 
A 
A 
A 
A 
A 
R 
R 
A 
R 

A 

3 4 0 1 
3402 
3 403 
3 40 4 
"' 4" .. ..:. u ..J 

3 406 
340 7 
3 4 0 3 
3 4 09 
34 10 
3 411 
341c 
3413 
3 41 4 
34 15 
3 41 5 
3 41 7 
3 4 18 
3 419 
3 420 
""' .<1: """" .. .,:. "T c. i 
? ~ ':'? ... '"+ t- .__ 

3423 
~~ ... 4 ..:."'tC. 

3426 
......... --.;, '"+ c. ~· 

~ 4 "' '"' .:, c.o 
3 429 
3 4 30 
3431 
3432 
'"'4'""'"' ..,) ~..;;; 

3434 
34 3 5 
3 4 36 
3 43 7 

3 438 
" 4 ~' 9 """' .,:. 
3440 
3 .:l: 41 

3 442 
3443 
3444 

344 5 
... A~6 ..:.. "'t"'+ 

34 4 7 
3 44 8 

344 9 
34~0 

3 451 
3 4~ 2 
3 4~ 3 

-.. -.. ..:. .. _.,.,. 
3 4~ 5 
345 G ..., ... . ~ .;; .. ._, ,. 
34 ~ 8 

3 4:1 '3 
:H E. () 

346 1 
3462 
3463 
3 464 0 05 11!1 

0 0 :5116 
0 0511 7 
CO :S lZG 
:..0 :51 21 
005 1 22 
U0 5 1 23 
00 5124 
00512 :5 
0 0 5126 
00~12 7 
00 5130 

00~00 1 
001000 
005121 
00:1 30 1 
07 4 002 
006505 
00 44 57 

A 346:1 

Of) ., ....... 
·.J J._ .;. .l 

OO ::l l 32 
005133 

no .......... 
u ,JJ." ~ 

00 - ·- C' ·. ""' 1 ~ .J 

0;)5 136 
"0 "' '3"' ... , -..J J. ,. 

005140 

000001 

(:0 ~1 3::: 

OOl O i:J 
"'n-o-. ~ V' .. I·.J f ·j 

001000 
00~050 

000001 
• 3 " 7 c."' nv ' ...... 
1 4070? 

R 
A 
A 
A 
R 

3466 
3467 
34 68 

3469 
A 3 4 70 

3 4 71 
'"' 4 .. ... ~ fC 

3 4 73 

3 474 

3 4 75 
3 4 7 6 
? 4 7 ._, 
.... ' < - ...... .. --1'1 .,:. "'t ( •j 

.... "'A 7~ ~~ .._,..., "=' 

A 3 4 80 
A 3 48 1 
A 

Y$F'M AI N PRO GRAM PAGE 44 L I STIHG PA GE ( 6 -? . ::1 , ,'J 

E ~IE C 

····~--~~ .. ······~Y.··········· Y.~~· ····· .. ~··*· .. ····· .. ····-~····~· .. ~····*· • • 
0 u u \-' 0 R T • T T E X p H E A D R ( f ~1 'v' H I ' F M V H 

• FUNCT ION: TO FRD CESS OUT PUT or THE S TAN DA RD VORT EX HEAD ~.R . 

• ENTRY: F MV HI CIN I T IALIZEl 
"' F MYH COU TPU Tl 

~ CALLI NG SEQUE NCE : , 
ll! 

JS R 
DATA 

F'MVH <OR 
AIIDRE SS 

FMV HI),>( 
Of Lni E COU tHER 

!!! EXIT , • • fMVHt: PAG E NO FIELD FMPH= ' 0 1 

ll! ,.. 
ll! 

DATE LOADED FROM VSDAT E 
J OE NAME LOA DED FRO M VSJNA M 
LINE COUNT=- 1 TO fLAG P AGE END 

) 

ll FI'IVH : PAG E NO INCREME NTED .: 
ll! ~I NE CO UNT =V$LCNT - 3 ~ 
~ ~ 

ll! ERR OR S: A = ~ ON FMVH E XIT I F 1/ 0 ERROR "' 
~ Y. 

~ -~······~············ll!······ ~~ ··· ~ ll!ll!ll!li!W. .. ~··~·········~*··ll!······ *· ··· ~ *•••••••••*········· 
~ INITI ALI ZE ENTRY • 

~········· ~ ········· FMV Hil LDA = 1 
• 

, 

!J RA 
$TA 
DECR 
I 1"' ,, 

t.. JJ " 

ST A 
LDA 
JSR 

.OAT A 
DATA 
LDA 
.JSR 

D1=i TA 
DATA 
J MP • 

,.- """ ,., .. , r n r l 'l 

B S 4 
F 11 P li+ 1 
1 
FMVH LC 
0 ' >:: 
FOUR 
FMM'v' 1 X 

VSDA TE 
f't1DA 
FO UR 
FM1':'v' • X 

V$J NAM 
FMJN 
F"l'. \1 H X X 

~·······~~······· ·· ···· • OUT PUT HEAD ER ENT RY • 
··········~·········~-· FMVH1 J SR FMD Y, X 

DA T~ 

J SR 

·P ZE 
MZ E 
J A tl Z • 

LDX 
L DA 
SUE 

J S R 

••~'•li!···J' )I! . 
• ENTRIE S • 
••*•~••*••• 
F'MVH TZA 

r M 'v' HI 

JMP 

DECR 
" T" ~ " • ... R 
~ ~ 

r- ..... I , H .. , X " <' .. rnv " ~ ~...> 

DA TA 
F M'•/ HLC E SS 

'A-::-- -
JM F 

Fl1 p t l 
F'MJ..JL,~< 

FMHD 
F M 'y' H L C 
F' M 'y' H X X 

F M 'y' H L C 
\,' $ L C NT 
THREE 
0 • X 
FML F, X 

F M'./H LC 
r- I'~ ' I H , , '·' r ; ·1 v A ;..., 

1 
F11V HX X 
F'M P T , X 

1 
• ... 
l 
~+1 

F'i1VH I1 

· ' 

. ~ 

~D AD PAGE NUM BE R F I EL D ~IT H I 0 • 

SET LINE COUNT TD -1 TO FLAG PAGE E tlD 

MOVE DATE STRING TO HEADER 

MO VE J OB NAME STRI NG TO L I ST HEADER 

EXIT 

! U:-iP F'AGE tWM BER 

1-lR lT E HEADE R 

EXIT ON I I~ ERROR 

RE LOA D LitlE COUNT 
L INE FEED 

E>\ IT 

S ET A= O TO FLAG F'MVH £N TR Y 

S ET A=- 1 TO FL AG fM VHI ENTRY 
SAVE RETUR N 
~< F E P. P A R A 1·1 S: 

EXI T 
1 P A R IH·l E T E R 
ADDRES ~ OF LIN E COU NTER 

TE ST ErH RY SW ITCH 

............•... ,. .............. . 
• STAND ARD VORT E~ HEAD ER DCB • 
-~·····~ ~······ · · .. ········~··· F~H D D ~ TA F~H ~ E-F~HDS 

... .... D~ ,.. I' I r • ~.> 

DC! TA ~ M H I'S 
!lATA 1 
... ' TA J.• ,.. 

I 

• . . . 

0 4 
0 4 

.-. .. .... ~. 

0 4 
0 4 
'1 A ;_ .... 
r1 .1. . ' 
04 

'1 ·~ '· ' 

.-~ ·"" 
·-· -r 
,., A i_, ~ 
04 
Ci 4 
n A 
IJ 'T 
, , .·1 ... ~ 
0 4 
, , A 

•J "i 
,., 4 . ., 
r . 4 
•.• 
" .. I I ..,., . . 

0 4 

r. • ,_, ..... 
(; .t1. '·. ...,. 
ft .. .... 
n A ,_, '-: 

04 
D4 
0 4 

C 4 
0 4 
(14 
(:4 

04 
(! 4 
" .• 'J ~ 

0 4 ,, . 
:_1 ..,. 

~: 4 .· . •.· .... 

0 4 
( i 4 

.·. 4 .. 
'· 
04 

·' A ) .. 

,, . 
IJ '-;-

.-. .. 
'·' -.. 
r, .t 
ll '1' 
.. ,. ,.1 
' ~ . ·. .. ,_; ~ 
n .• 
••• "-r 

" . ·-· ... 

0 4 
r: ·4 ~ 

,-. 4 
v 

c ·~. 

C4 

' .. 
=-· "'1' ,.. ..., ... : ,. 
0 I .~ '·· ,,. 

--·--·--·---- ------- --- ~-······ .. ·-··-····- ·-- ......... .... --· · -- ·----·--. ~ __ _, __ ---·· 

03 393 
,., ., ·:· '" 9 v v v7 

03 4 00 
03 4 0 1 
03402 
0340 8 
034 0 4 
03 4 05 
(1:3 4 0 6 

.. o ~· 4 n ·;.• .... " . 
r1 "" 4 0 ·:> o., ,_, • OJ 

(! :;: 4 (I ') 

03 41 0 
0 3 4 1 l 
03 412 
r.~ .... -. 
.... .;, "t .t .;. 

0 3414 
')

-"'l.c ce 
I • ~· 't- l -... 

03416 
0 ~: t:~ 1 ? 
,..,., .. 1.'' 
IJ ...':• '.;. 0::• 

c::;:419 
U-. ·:· 4 '.) 1 
~ L, 

.~ ..... .. -.. , 
'·' .,:. ~.,. C.:: L 

0 ':• 4 -::o "" ·-·· I... •• 

r. ·:· 4 '=> ·~· 
.... ..J '- •..J 

0342 S 
0343 1) 
03431 
'I ""' 4 "' ·:> '· .;. .,:. ,_ 

0 343 4 
.. , ':• 4 . ::· r::-
· - ..... _. .._,1 
r • ..... 4 ~. c 
I.J .;o .;_, •;,• 

(., '") ~- ..., ) 
._. --. ...,; . 

(! . ., oi ~ ·=-
......... 'y •,.) .... 

.~. ,., 4 -. " ·-· . .,:. ,. ~ 

0 ·:· 1 4 f• 
·-· '"'T -· 

t"o ...., ,4 • • 
v-;· ~ "'rJ. 

C ·· ·' 4'' ..:- •. ,. c. 

0:3 4 4~; 

0 3 44 4 
(

' .-, , t •• t::' 
' .;. ... t ... ;.;,1 

03 44 ':~ 
0345(1 
(J .-, 4 "' • • • ... ..J J. 
!"1 .-, <1 C '")o 
v ·-· "'+ ...., ... . 
G -· 4 .,. ,, 

) .;., ._1 .;· 

f . .. .. "' • 
-: • .J t:.t ..... ..t 

t"' ·..,,1 C'C~ 

u .,:.. ..,. ._) .... · 

034 56 
(I -. 4 ... -· 

-:.• '"'-' I 
[I ·:· 4 '·;" .:, •· ._. .. \. 
(• ~ <4 t:' , .. , 
._, ..: ... , ·J ~ 

03464 
f; -":• 4 6 r.· y ._. .,) 

n -:· ·4 ,;; "' \.' --· ·-· v 
-. ~ .. ... ~ ·- ..:· ... ~· .' 
!l ..., ·• f." •:> ... .... ,. .} v 

n -~4'''l .... ~- 0 : 

03 4 ;' :) 
(; '~ 4"' 1 .:;, ~ . 
0 "' 4 "'"' ~ ( L. 

0 ...._ .. ...,. -. 
..;. ~ ,. .:.· 

,, ~. 4 ... 4 
I) .;o ( 

03475 
1-, .-, •• ~, r 
.I .:. '-t ,. C• 
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£.2 YORTt~ . LISTIHG 45 LISTIHG .PAGE < 688 ) 

00:5141 
0 05142 

~ iii~ 
0 0:514:5 
0 05146 
0 05 1 47 
00 :5 1 :5 0 
0051:51 
0 0:51:5 2 
00 51:53 
00 :51:54 
00 5 1 :5:5 
0 0 5 1:56 

0 0 5 1 C57 
0 0 :5 160 
005 161 
0 0 :5 162 
0 0 :5 16 3 : 
0 0:5 1 ~4 ' 
0 0:51~:5 
0 0!515 6 

., 

' . . 

0 0:5166 
0 05167 
00:5170 
0 0:517.'1 
0 0!5172 
0 0:5173 
00!5174 
0 05175 
00 51 7 6 
0 05177 
00:5200 
00 :5201 
0 0:5202 
0 0:5 20 3 
00:5 204 
00:520:5 
00 5 2 06 
00 :5 20 7 
00 :5210 
0052 11 
00 :5212 
OO:::i 213 

00:52 23 
OO::i2 24 
IJO:SC: 2:5 
0052 26 
00522 7 
0052:? 0 
005231 

.. 
142640 A 
12024 0 A 
12026 0 , A 
12024 0 A 
1202 4 0 A 
1 2 0 2 4 0 A 
1202 40. ~ 
12024 0 A 
1 2 02 4 0 A 
120 2 40 A 
120 2 40 . A 
1 2 0 2 4 0 A 
1202 4 0 A 
1 2 024 0 A 

3482 F'"PH 

3 483 F'I'IDA 

3484 F'PtJM 

348:5 
348 6 
3487 

• 

DATA 

DATA 

DATA . 

• • 0 • 

• • 

• 

VDRTt)C-2 
'VORT)<ll • 

• 

• 

VORTEX-1 · 

PAGE NU"J[R 

DATE 

JOB NAPtt 

v~ 
V2 
vc. 

0 4 · 03 477 

• 
0 4 ' 03 4 78 

0 4 034 79 

1!53 3 17 
1:51 3 !4 
14 2 730 
1 eo 2 40 
14 33 1~ 
140 711 
147240 

A 3 4SS 
A 

IF'F 
DATA 

' If'f' 
DATA ' VORTEX • 

04 03 4 8 0 
0 4 03 4 8 1 
04 0348 2 
0 4 0 3 4 83 

• . , . 

• • • 
. ' 

. ' • • 

. . 
'• 

• 

• 
~7.~ .1!56 
006030 
000000 
01o:500!5 
001010 
o o:seu• 
07412:5 
0141!54 
0!5!5000 
0141!53 
0!55001 
0 1:5002 
1:5046 3 
1141:50 
0:5!50 0 2 
001 0 00 
005334 
0 0 200 0 
0102!5 2 
0 00005 
0 0 1016 
00~23~ 

006~05 
0 0037 3 
0 0!5214 
00~33? 
00 :5 337 
Q. O 5 ~3 7 
D·O 5 3 3 7 

.. 

A 
A 
A 3 4SCJ 
A 

DA.TA 'F'r.AIN ' 04 03 4 8 4 

A 
3490 rnHDE BSS 0 04 03 4 35 
34~1 EJEC . 0 4 0 3 486 

' 3492 ··················~···················································· 0 4 03487 349 3 • : • 04 03 488 
3494 • • W R f T. E T 0 L 0 D E Y 1 C ~ • 04 0 34 89 

• 34~5 • • 0 4 03490 
349 6 • < r l't W L I , F" M W L , F' M IJ L T > t: 04 03 491 
3 497 • . .. 04 034 92 
3 498 • FUNCTION: TO PRO CESS LO OUTPUT t: 04 03493 
3 49 9 • ~ 04 03494 
3 5 0 0 • EHTRY: F'MWLit I NITIALIZE * 04 03 4 95 
3 :501 • F'MUL & OUTPUT • 04 03 496 

. 3!50 2 • FMULT: TERMINATE ~ 0 4 03 497 
3~ 03 • • 0 4 03 49 8 
3:504 • CALLIMG SEQUEHC£t JSR '"U~I,X ~ 04 0 3 499 

' 3l5 0 :5 • ;. . . • . . . ~ 0 4 0 3 5 0 (I 
3506 • . . • '· . . . .- JsR . r"ut...x • o4 o3so 1 

'3:50? • .'. ·.r. i• : . • 'DAIA DCI ADDRE$S * 0 4 03502 
3:508 • :~ D~TA ADDRESS OF LINE COUNT ER • 04 085 0 3 
3!509 • .. 0 4 03504 . 
3:51 0 • JSR F"ULT,X • 04 03505 
3!511 • • 0 4 03506 

: 3:512 • EXIT : A=O IF HD · tRROR • 0 4 03507 
3:51 3 • LIH£ COUNT PROCESSED * 04 03508 
3!514 • ' . • (1 4 0350·~ 
3:515 • ERRORSt A•S ON I I D ERROR * 04 03 5 1 0 
3516. * 04 035 11 
3!517 •••••••••••••••~••••~•••••••••••••w•••••••••••••••••••••••••••••• • •••• .. 0 4 035 1 2 3!519 •••••••••••••••••••• 04 03 514 
3l520 • INITIALIZE E"TRY • 0 4 0 35 15 
3:521 •••••••••••••••••••• 0 4 035 16 

A 3~Z3 F'MioiLI STX F"I'IULXX $AVE · EXIT 0 4 03 518 
A 3!524 LDXI LDF'CB POINT X AT SYSTEM LD F'CB 0 4 03 519 
[ 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
R 

3!527 • 
3528 
3:529 
3!530 
3!531 
3~32 
3:533 
3~ 34 
3 ~ 3 ~ 
3~3 6 

LDA 
J AZ 

ST X 
LDA 
STA 
LDA 
STA 
LDA 
ANA 
ORA 
STA 
JMP 

3:5 3 7 ri'HILCK CALL 

3!53S JAI:'fZ 

:s. x 
FMIJLCIC 

F'M l~Liol+4 
F'MIJLf'C 
0' X 
F' MI.I LF'C+1 
1 ' X 2, x 
RHI.l 
F'MioiLr.C+! 
2 • X 
F MIJLZ 

RI'ID•5 

F'I'I&.ILI2 

IS SYSTEM LO F'CB ACTIVE 7 

YES. STORE FCB ADDRESS IN WR I T£ CA LL 

STOR£ WORD COUN T I N F'CB 

STORE !UF'F'ER ADDRE SS 

· CLEAR MODE F'IELD 
OR IN MODE 

CH£CK IF LO ON RMD 

IF NOT ON RMD 

FI'II.ILFC • :5' 0 d OP£ NI L.O I IoiA I T / LEA VE 

• 

. -.. -. . 

. 
• w •• 

. . 
. ' 

. . , \ .. 

• 

. . . . ' . 
•. .. l . ' 

. . . 
• . -. 

. 

•• 

.. • . --- . 

' . 

0 - ~ . ......... ..... . ,....--. 

. . 

_ , 
.. . ·-..... _.. 

.. 

• 

.. . 

: 

(14 0 3 5 2 0 
C. 1 0 4 03 521 

0 4 03 522 
0 ·~· 03523 
0 4 03 :52 4 
04 :) 3525 
04 035 2 5 
04 03 527 
04 0 "" '" "'0 ~-' C.tJ 

04 035 29 
(! 4 03530 
04 03531 

C04 03532 

c . 1 0 4 03533 

04 03534 

• 

0 4 035 3 5 

.. . .... .. .. .. . . ... . ~ - ·-
• 
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E. 2 YO~TEX LtST~HG Y$FI1A IH 

00 5235 
005236 
005237 
005240 
00:'5241 
t"'I"'' C' ..... .., ":'' 
'"I 1_; .._, .:. '-t a:_ 

00:5243 
00 5244 
O O :i24~ 
00 ~246 

CC ~247 
0 0:52:5 0 
00 ~ 2~1 
00~2~2 
L! O :S2 ~3 
0052~4 

00~2:55 
00:52 56 
00:52 ~ 7 

00 ~260 
0052 61 
00~262 
00~263 
00526~ 
OC52 6:5 
00 ~ 266 
00526 1 
005270 
00:5271 
00~272 

no ~273 
00 ~2 7 4 

0 0527:5 
00 ~276 
00527 1 
00:5300 
005301 
00 :5 3 02 
005303 
0053 0 4 
n,.. . ..... o .. .... , ... .J ..J ...J 

00 530 6 
00 ~ 307 
00~3 10 
0 053 1 1 
00~312 
005313 
00531 4 
,, '" - 3 ... • .. OJ...J .l .J 

00 ~ 3 1 5 
00~317 
00~320 
OO~i321 
nn C"3 .... .... .• ·J c.c. 
OG ~32 3 
00 ~ 324 

' 

0 14124 
00101t 
0.0 ~ 33 4 
00523 5 
00 5 101 
054125 
010465 
054113 
001(!00 
00 .... ~ .· ._1 • .:) .., .... 

07' 4101 
01 4117 
0 01016 
00 :53 34 

~ 3:$4 ~ 
A 35 4 2 
R 
R 3~43 
A 3544 
A 3:'545 
A 3 546 
A 3547 
A 3 :'548 
R 

3549 
3550 
35 51 

A 35:52 
A 3~.53 
A 3 ~~4 
R 

1106~0~ A 
000404 
1 00 00 0 

A 
A 

0 1 34 0 ~ ~; 
005352 R 
000000 A 
000000 A 
001000 A 
00::5334 R 

3:557 
3558 
3~ 59 
3~ 6 1 034(167 A 

015000 A 35 62 
00531 1 A 3563 
0:5~000 A 35 64 
014077 A 
00 101 0 A 
Oo

k'~. ~ ... 
..J(;.f.:J 

014057 
0:54031 
001000 
00:531 6 

R 
A 
A 
A 
R 

3 56 5 
3566 

35e.7 
3 ~ 68 
3~ 69 

3570 
35 71 
3572 

A 3573 0 34 0., 3 
11 1 :5 0 01 
0 !54003 A 
0 1:5 000 A 
00650~ A 
003735 R 

00 53~6 
034 C4 .3 
01 4 0 45 
l 4:i0:J G 
00 :5012 
12 4 0 43 
0 0 :5014 
014053 
O:i:5000 
005322 
00 1 0 26 
0053 1 2 

A 3 :5 7 4 
3575 
3:576 
3!577 

~:5 78 
R 3 579 
A 3580 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

35 o 1 

3583 

3 :5 8::3 
3586 
3~87 
3588 
3~89 

.. . . ' 

f"111JLI2 

UlA 
J{l NZ 

EQ U 
I r1 C R 
SHl 
LilA 
S TA 
JMP 

.... ... ... .. c+ • r i ·• .,~ a... r ..J 

f MI..II:.Z 

• 
1 
F" MI.ILF"L 
FI V E 
tr1WLFC +2 
F~I..ILZ 

·····~·-······~·-·· ~ TERMI NATE ENTR Y * 
···~··············· FMwLT STX FMWLXX 

LDA FMI..ILFL 
.HHIZ 

CLOS E 

JMP 

....... ... z r n H '-

FMWLfC,~ tOtl 

ftHJL Z 

llllll!l!•••w.········!ll! 
M OUTPUT ENTRY • 
lf.ll!!f.~ll!~ll!'llll!!ll! .. !l!l! •• lll 

FM~L 1 L ~ X F~WL LC 
L D i~ Ot X 
!J AR 
!,; TA o,x 
LDA FMI.ILFL 
JAZ FMI.IL2 

LDA FMWL DC 
':> TA FM WLW +4 
J MP FMW LW 

••••••••••••• 
• LO IS RMD • ................ 
FMWL2 LD X 

LD A 
STA 
LDA 
JS R 

F'M~LFA B .SS 
P ZE 
LDX 
LDA 
SU B 
TAB 
r.lDD 
TAX 
LDA 
•. T " ..:. H 

DBR 
J BN Z 

FML.lLDC 
1 , X 
FMWL FA 
0 • >( 
FMMI/,X 

1 
H1LIL BF" 
FM ~ LDC 
FMI.I LF C 
o. x 
FM WLFC +l 

H1WLBL 
., " v ' .. , 

!1! - 2 

3:590 F'MI.IL'-1 '-IR I TE f lit~ LFC • 5, 0 , 1 
006~0~ A 
00040 4 p 
100000 A 
0104 0 5 A 
005~:.1 5C: R 
00

,.,,,., .. 
V \.: ".) TJ 

000000 
' . 

3~ 91 ST A T 
00~32~ CD6 ~0:i o:1 

00 ~ 3 Z6 0 0 0373 R 
0 0 ~ 3 2 7 0 0 :; 3 1 E· ' 
00~ 33 0 00~33 7 R 
00:5331 OO:i33 ? R 
00~332 
0 ...... ~ ... .., 'J ..J .;, .:;, .;> 

00:53 34 
00~3 3~ 
·: o:.3 3 f.:· 
005::1 3 7 
005340 
OG53 4 1 
00~5:342 
0 0 , 34 3 
00:5344 
00~34~ 
0053 4 6 
nnc"'"" 4""' ~· ·~· ·J ~ , 

0053 :50 
00~3 ~1 

. . 

Oo c:-~ ... ~ 

·-' ..;. ~ ~· f'!; 

00 ~ 3 37 R 
00:5001 A 3:5 9 2 F'"~LZ 
00 1 000 A 3:59 3 
1 "' - -· 4 - <> ... , .._, .,;) ·-' r-

010 4 65 A 3~9 4 F'~~L[ 
00 1 000 A 3~S:i 

OCE-~0'.:· A 3597 
00 44S 7 R 

f MWL 

3598 F' MI.ILXX 
OOOC02 A 

00~260 

36 00 
3 6 01 

R 3602 

F'MWLD C 
FMWLL C 

JSR 

DATA 

F M~ L XX 

F'IVE 
FMI.ILXX 

rM~LX X 
FMPT,X 

1 
2 
1 
1 
FMWLt 

. .. ._ ...... ~ ........... --··-----·· . . . .. . ~ ... ~ . . -... ···- -

• 

PRO GRAM PAGE 46 

EXIT IF" LO IS RMD 

LO IS NOT RMD 
SET RM D FLAG 

SET REPEAT COU NT TO S 
E ~< IT 

SAVE L-< IT 

I S LO RMD ? 

L I S TING PA GE < 

"E "' I ~ • CLOSE/LO/WAIT/ UPDATE 

DE CREMENT LINE COUNTE R 

I S LO RMD ? 

NO. GE T DCB ADDRE SS 
STnRE IN 1 / 0 CALL S EQ 
OUT PUT 

GET BUFF ER ADDRE SS 
S TO RE I N MO VE CALL 
GET OUTPUT COUNT 
MOVE OUTPUT TO BLOCKING BUFFER 

GET REMAIN ING WO RD COUNT 
IN B 

POINT X AT BLOCKI NG BU FFER 

BLAN K REST OF ~ ECO RD 

LOOP TI LL DO r~E 

&.I RITE/LO/COM PLE1E/ASCII 

S ET A== O TO FLAG 

S ET A=5 TO FLAG 

STORE E)(IT 
XF E~ PARA!1ETERS 

EXIT ADDRESS 
2 P ARA METEJ;: s 
DCB ADDRES S 

CHECK I/D 

0 I( 

I /0 ER ROR 

A D D RE ~S OF LI HE COUNTER 
F'NI.I L START AD DRESS 

---

.. -·- ~ ... 

689 ) 

c . 1 

C4 
04 

0 ~ 
04 
04 
G4 
0 4 
,-, 4 , . 

0 4 
04 
0 4 
0 4 
04 
0 4 

0 3536 
03537 

0 .. i C" -, ·~ .;, . .., .;, 0 

0353 9 
0354(1 
'u"~4' .;,, ._1 I. 

03542 
0 35 4 3 

03544 
0 35 45 
03546 
0354 ? 
G '· "' 4 .-. .,) ..,) ~· 

0 35 43 

0 4 0355 0 

0 4 03551 

0 4 0 3 552 
.-, A ., ... 
(I , .. •.: ,. 
G4 
04 
04 ,, . 
l' ... 

04 
" .• 
·~ .. 
04 
,-, ·'. .. ... 
.-, .. 
" ... 
(1 4 
04 
0 4 
" .. ... .. 
0 4 

'
~. ·"' ·' .... ~ 

0 4 
04 
0 4 
G4 .... ,, .. 
0 4 
.·. 4 '·' 
(; 4 
i) 4 
~ 4 ,., .• 
~· ""t 
" . . , .... 

-. ' J .. 

0 :3 55 :3 
(13554 
G ,..o C'C' .' 

.:J . ·' ._, t.~ 

0 .-,:. ~e..., 
....,._,, ~J/ 

0 ':. .. "" •:.• "'-' • .J ,;,_1 ..... 
" ..... .., "" ,., 
• ... .:J ._1 .._1 =' 
0356(1 
0356 1 

0 .... .,. .• ' ,;. •-' ~) . .,. 
1-J ":• ~ t!_ ~ .._, ;:a r:, •.J 

o :::5 6t:. 
0356? 
0356:3 
035 69 
0357 0 
0357 1 
( I "> <!' 7 ':• 
'.J ,;) ..... i ,_ 

U
.. .-. r:: .., .... 

.J,_Jr.j 

035 7 4 
o:::s 7s 
0 357~· 
t'~ """ I':' - - · V ~..Jt" / 

0 •7> c:: ., 0 
,_, ._1 ' ••• 

( I ·.c-~.-. 
V 0:• ._, I =' 
,., -. ~ ('\ (' 
I.J ;) • .. 1 C l ,I 

0 '=' r:, ,., 1 
. "._ 0 

'4 o ~ . .... ~, 
·-· .:, . .J ~:. IJ 

04 
::1 4 

0 4 

0 35 8 7 
i) 358:£: 

0 ':.'15 ·~ -~ -.) o. 
0 ~: 5 90 

0 4 0 359 1 
U- 4 u· ':· ..,. ·3 ·=-._. ·-' .. ... .. 

04 
04 
0::4 
04 
~~ 4 

03593 
03594 
03595 
03596 
o:::597 
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. . . •. 

• • 
E.2 YDRTEX . LIITIHG 

. . . . . 
. ~ . . " .• . • ' . r • • • •• 

·~. _,. ' - . . 

. ' 

· Y•f'MAHf . · 

. . . . .. 

PRDGRA." · p~Gt · .. , LISTIHG . PAGE < 690 > 

3603 FM~LF"C F"CI . •. ' , . 0 4 03 ~98 

• 

00,352 000170 A 
o 00~366 , R 
o 001400 A 
0 00000 0 A 
00 ~3~6 000000 A 
0 0 S 3 ' 7 0 0 0 0 0 0. A 
00!53 6 0 00 00 0 0 A 
00~ 361 146317 A 
00~362 120240 A 
00~36 3 120240 . A 

• 

0 0~364 OOQOOO A : 3604 FM~LFL DATA . 0 RMD FLAG 04 
0 0 :5 3 6 ~ ~ 0 0 0 2 4 0 A 3 6 0 5 F "~ L I L J) AT A· 0 2 4 0 J LA H K 0 4 
00~3'66 3 606 F"WLif BSS 120 L~ BL~CKING BUFFER 04 

-3607 . . EJEC 04 
'360S ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••• 04 
3609 • • 04 
3610 • U R 1 T E R 0 T A T I N G M E M 0 R V < F M ~ R ) • 04 
3 611 • . ; • 04 
3612 • FUNCTION: TD ~RITE A SECTOR FROM CDRE TD THE ROTATING MEMOR Y • 04 
3613 • • 04 
3 6 14 • ~NTRY: FCJ LD~DED • 04 
3615 • .. 04 
3 6 16 • CALLING SERUtNCE: JSR r"WR•X • 04 
3 6 1 7 • .DATA ADDRE SS 0 F" L UN w. 0 4 .. 
3 618 • DATA FCJ ADD~ESS * 04 
3619 • · • 04 
3620 • EXIT I AeO IF HD ERRORS • 04 
3621 • OUTPUT CC"PLETE • 04 
36Z2 • • 04 
3623 • ERROR~: A=5 ON I/0 ERROR * 04 
3624 • . .. 04 
36 2 ~ ....................................................................... .. 04 

00~:5:S6 034040 
0 0 !5~~ 7 · 0 740 11 
00 !5::150 ' 034b3:S 
CJD~:561 Oi4D06 
OG!5!562 1'0462 
o Q , .!513 1 1 ~v t; o 
00~,,4 0"!540~3 

A 36 27 rl'tUit 1 L DX rMURFC GET reB ADDRESS 0 4 
A 36 2 9 STX F"JIIWRIA+4 STORE IN I 1 0 CA LL 0 4 
A 3629 LnX FMWRLU · 04 
A 3630 LDA rMWRW•3 GET LUN UORD FROM CALL SEQ 0 4 
A ;3631 ANA LHW · ·~ CLEAR LUN fiELD 04 
A 3~32 .· ORA ·O•X .. a. DR IN LUtl 04 
A 3633 . STA rPU.IRU+3 STORE IN I 1" 0 CALL t; 4 

36~4 rMURW ~RITE M,O . ~RITE/COMPLETE / BINAR Y 04 
005,6!:1 00,~.0$ A 
005 :5,6 00.0404 A 
0 0,!567 lb tf OOO A 

· oo:S:S10 OQO~OO A 
0 0 !5'71 0 1J!5o6!5 R 
00 ~'72 -000000 A 
00!5!573 00 0000 A 

• • 
• • 

• • • 

• . . . 
. . . 

.. . . 
i 

-• ... . ·- . · . .... 

03599 
0360(1 
03601 
03602 
03603 
03604 
0360~ 
03606 
03 607 
03608 
03 609 
036 1 (1 ' 
036 11 
036tc: 
036 13 
0361 4 
03615 
036 16 
03617 
03618 
03619 
03620 
0 ·~.!':.'0-j 

..J Ci L- '--

0 3 €.23 
0362 4 
0362 5 
0 ·:· E:" ~. ,. 

._, ' \:. C• 

. 363~ . STAT CH ECK ST ATUS 04 (13630 ... 
0 05~:14 008~05 ~ 
00 ~~7' 0003)'3 A 
00~575 00~565 R :.' 

~ 00~517 085~06 R 
00,600 00!5&06 R 
005601 0 0~606 R 

It~· ····~· . . . 

0 0 :56 0 2 . 0 0 :5"6 0 6 ~ 
00~603 00,001 A 
0 0!56 04 001000 A 
00~60~ 10!5614 R 
Q0, 606 0!046!5 A 
00!560 7 001000 A 
00,610 1 0 !5614 R 
00~611 074002 A 
00 ~612 006!50!5 A 
00:5613 0044~7 R 
0 0~ 614 · 
00~61!5 00000 2 A 
00~~16 
00~6 1 7 
005 620 00~!556 R 

. -. .. . . . •• 

-·· 
' J 

3640 FMioiR 
3641 

3642 F"LoiRXX 
3643 
3644 F'I'IIJILU 
364::1 FPIWRFC 
364£ 
364 7 
3648 • 
3649 • 
3650 • 
36:5"1 • 
36~2 • 
36:5 3 • 
36~4 • 
36!5~ • 
36~6 • 
36:5 7 • 
36,8 • 
36~9 • 
3660 • 
366 1 II 
3662 • 
3 6~3 • • ~!-

00~821 
OO::i6 22 
oo:; 6 23 
00!5624 
OO::i62!5 

~ 3~~4 • 
054023 A 3,6!5 VSDYTP 
120400 A 3666 
0 0~012 A 366 ;;' 
016 000 A 3668 
1' !5 0 463 A 3669 

... ... ~ 
• . . . .. . . .. . . . 

TZA 
JI'IP• 

i...IIA 
JPIP• 

STX 
JSR 

BSS 
DATA 
BSS 
iSS 
DATA 
EJEC 

STJ" 
ADD 
TAB 
LDA 
ANA 

r~WRKX 

F 111£ • ~· 
: . : FML.IRXX 

rM~RXX 
fM PT,X -
1 
2 
1 
1 

· f'MIJR1 

. ' 

· SET A=O TD rLAG OK 

SET A= ~ ON I / 0 ERROR 

STORE EXIT 
XFER PARA t1 ETERS 

EXIT AllDRES S 
2 PARA METER S 
ADDRE SS OF' LUN 
FC B ADDRE SS 
FM WR START ADDRESS 

SUBROUTINE TD DE TE RMINE It LOGICA L U~lT IS 
ASS IGNED TO TELE TYPE OR CR T. CAL LIHG SEQ UENCE I S : 

JS R V$DVTPt X 

A REGISTER CONTAINS LOG. UNI T ND. 

RETURN PARAI'IETER: A RE GI SJER EQUALS ZERO - DEVICE IS 
A TTY DR CRT. 

. ' . 

A REGISTER NOT EQUAL ZERO - DE VI CE 
· I S NOT A TTY OR CRT. 

S REGISTER IS SAVED. . 
• 

DV 1 PA 
V$LUT1 

0, B 
. ., RH~ 

• "' •••• .-- ._ • • ' Y''_ . ... _.~ ~-: ~'• •• ' 

• 

G~T CURRENT DST ENTRY NO. 
,~ . . 

-~ .. -~ -.. 

04 0363 1 
04 0363 2 

04 0'"''3 .... ..:> 0 ..:> 
04 03634 

04 03635 
04 03636 

04 03637 
04 03638 
04 0363 "3 
04 036 40 
0 4 0364 1 
04 .03642 
04 036 4 3 
04 03 644 
04 03645 
C4 03646 
04 0 '='·-= 4 7 ...,...., ' 
0 4 036 48 
04 036 49 " 
04 03 650 
04 036 51 
04 036 52 
C4 03653 
()4 .0 3654 

. c 4 03655 · 
04 036 56 
0 4 036 57 
04 03 658 
04 03659 
0 4 036 60 
0 4 036 61 
04 03662 
04 03 663 
04 03664 

• 

. -



--· .. . - . --... __ - . _ ... _ . .. - - 0 . .. 

.. 
• 

E.2 YORT£X LISTING Ytf' Mt:ciN PROGRAM PAGE 48 L I S TitiG PAGE < 6 9 1 > 

·~ O .. '"'" V ...JOVC. 

00 5633 
')0 5634 
00 563=
') 0 56 3 6 
r. ;'\ "' t' '":1 7 ... ~· ;.;..• -
0 0 "' ' A, 

._ i ·=- "t '·' 

00 5641 
~J O ~E.42 

00 564 3 
00 :5644 
00 564:5 
C0 ~646 
00:0 64 7 
0 0:56:00 

00 :56:51 
0 0 ~6:02 
00 56:5~ 
00 :56 :54 
00 ~6~:0 
00 5656 
01) ~657 
0 0~ 660 
0 05661 
00 :5662 
U05 66 3 
0 0~6 64 
(1 05 665 

00 5666 
no5667 

I. . 

• • ~ 04 • • 0 • .. 

0 05311 
0~ 401 6 
a.a42ot 
1~4014 
. -. .... -«cr 
,,~ .J~ ... J .... t 

005012 
016001 
14401 1 
001010 
00564 2 
0.1600 1 
14400 6 
02400 2 
0 0 6 70::i 
000 000 
OOOOO:J 
000000 
152331 
14172 4 

07 4 012 
030 40 0 
0 1500 3 
1:5046 3 
0 ::1400 7 
0 1 so 0 5 
r~t:J4 6 3 
1 4 4C:0 4 
03400 2 
OO E)7 05 
00 0 00 0 
oooooo 
Ot; OOO I) 

tao~4 o 
' .. 

006057 

~ 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 

A 
A 
A 
A 

(.l 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

3670 
~ £. 71 
3672 _.. ... ~.., 
..;,b ,·' -

367 4 
~6 .. ... ...:. ... ,;.) 

3676 
""6"l'? -~ . , _,,..,."=" 
- · 0 . 'J 

3
- -,~ 

b ( ::> 

3680 
3681 

.-.,,....,., 
-=- C• 1:. ,-

3688 
36 3<;; 
_,~ ,.) 

.,:. '=- :7 \ 

3691 
' :"CI:l ':."l 
.._. •. • - · f;,;. 

~.6., ~ .;. 7 .j 

3 694 .... ... .. 
.;,. b =' "-' 

8696 
- ...-o ~ ..;.o:;o ,· 

35 9 8 
3693 
., ~~ oo 
~·. 

3701 
3 702 
3? (:3 
..,. ..,. n 4 ..... ,. .... 
.... ., ,., IE'" 

~· ,.. :_. -....• 

.,., 7 ' )' .. ..... "" ( 

"7t•9 ._. . . 
37 10 
3711 
....... ~. "'"'\ 
,:;. •" 1 I, 

,. . -3 -· ~ 
.. J .. ' 

~ . ..., 1 .. 
.;.. ,.· ·-' 

DVTPl 

DV TPA 
::JVT PB 
.OVT PT"'' 
DVTPCT 

llf. 
'I! 
~ 

"" ll' 
llf. 

• 
lll 

llf. ,.. .. .. .. 
ll' 

'« 

• 
'I! 

DAR 
S TA 
ASL A 
ADD 
ADD 
TA:C: 
L D ~~ 
S UB 
J AZ 

LDA 
S UB 
LDB 
I Ji'~ P 

D ~T A 
r.ATA 
DATA 
DATA 
F.: .rr: c. 

'</$S OLO ST>~ 
L n >~ 
Ll'A 
A r; A 
s ~ :"l 
LDA 
ANH 
-:-- I • T't .. ·, u .c. 
LDX 

. I J MP 

DVT F'B 
1 
DVTP B 
'-/ SD :S TB 

l , B 
DVT PTV 
DVTF' l 

1 , E 
DVTPC T 
DVT PA 
'I " ,_ ~ ,, 

0 
0 
• T y , 
' CT ' 

~ OLO l 
'·.I$ L IJT 1 
.... '< .j ' .· 

RHW 
SOUl2 
c- .. 

.J ' ·"' 
~<: H W 
S DL02 
::: OLDl 

• • ' I " ·- ' .. , 
S OL 01 DATA 0 

CD!iVE.RT 
TO 
DI :PU~ CEI'IENT 
I t~ T ~!3 LE 

AD:C TA BLE BA SE 

GET DE VICE f'H~ ME 
IS tT T Y "~ 

YES 

NO 
TRY FOR CT 
REZ TORE B 
f;' ETURN 

S UB PDU TINE TO DETE RMIN E lF LO LOGI CAL 
UN~T AND SO LOGICAL UNIT AR E AS S IGNED 
TO l HE ~RME DEVICE . 

CALLJrlG SE Q~ENC E: 

.J S R 

EN TRANC E PARAMETERS - NONE 

RE TURN PA RAMETE R A REGIS 'rE R - ZERO , 
~AM E DEVI CE . A REGIS TER NOT = ZE ROr 
DIFFERENT DEVICE S . 

B RCG ISTER IS PRE SERVED DU ~l NG EXECUTI ON. 

GET S O CU RRENT 
A S: S I G ri M E tl T 

GET LO CUR "'EIH 
AS S t GNMO!T 
H WE D I F'FERHICE 

RET !.I ~!'~ 

/ , · .... ? .. .:: 
,.... ..,:. ,. .i. ..... 'S DL 02 :JAT A C• . -.. .,. . .., 

..:· ... J. {' :. ,.., :" • !I ll! • ,. ~ :f. lt ••••• 

~ FMAI N BUFfER • 
·-····· ~ !l!l'-!1!11···· DA TA • 

• • 
• • 

rMBF f SS 120 RM D BUF FER 

:;:719 
A 3720 

37 2 1 
3722 ······~- ~~!l ·•••w.· .. ··············-········*!1·······-····--·······:········ 

R 

3724 
, -, ·=· C' 
""' , L.. • ..) 

• .. 
• 

. 
PROCE SS ADD CFMRD) 

~ FUNCTI ~N : TO ADD AN OBJE CT MOD ULE TO A PA RTITION OF A RMD 
272 7 :-. 
·: · ? -:- ';) ~ E~t' TR " "· ._, ,. t... •.,.J 1 I NO SPE CIAL CONDIT IONS 
":t7"::1 - ,. 
...... . I.. • .J ... 

37 30 ~ CALLIN G SEQUE rl CE : JSR 
DATA 
I"ATA 
DATA 

FMAD, :< 
"':"7":-l -•J • ·- · ... 

":"7"'4 ..... r • .. • 

ADDRE ~S OF COMPIAN D BLO CK 
FCB ADDr~ ES S 
ADDRE ~ ~ ~F L I NE I~ OUNTER 

"! COMMAtiD :SLOCK : WORD 0 : LOGICAL Uti l T 
K E '( 

tiiJMEER 

_, '"? - -.,:. ... ·-· •:J 

"' ~ "1 ..;. .... "'t 

"" .., 4 '.> 
~. ' 
.-.. ~ # - . 

,~. . . ~ :,. 

- • .,. .... ""? 
·~ ,. ... ~ 
3748 
_...,. ""'~ ·:.· •" ., . 
3750 
3751 _....,c-: 
.J ... rl c. 
-. - ·- -
..;- ·' =· _.:. 
3 - e · ,' ... ... 
~.., ... 5 .;:. r' .._. ~ 

.. 

'(0: 

" 
"' -. 

• • 

EXIT : 

t-l !JRD 1 : 

A = 0 I F tl r, E R R C R S 
OBJ ECT ::::JDULE ADDED TO ::· r~R l I T i DN OF 
~LL RSSCCIATE D ENTRY NRI•'Ei AD DED TO 

ER ROR~ : A=l 
A=C: 

l r LUN OR KE Y ER Pf:r 

A=4 
A=5 
C:= IS 
,.,_~ ...,_, 
A=8 

1 F ll A i'l E A L I'' E A D Y I ; i J 1 R E C 7 :J ,.- 'o' 
I F 3P RCE ON RMD r : EXHAU S T(D 
IF I/0 ERROR 
I F DIRECTOR Y : TRU CT~R ERROR 
Ir C~ EC~ - SU M ERR OR 
I F r·;o Erl TR '-;' NA r1E 

~--9 •- - ~~M~n ~·~[ ~~ ~ n ~ ..., • r ~~ ~ u~ u ~ • ' ~ ~ ru~ 

R=IO I F LOADER CODE ERI' OR 
A=ll i f S E Q UE~CE ERROP 
A=l2 IF : TRUC TOP ERROR 
A= l3 IF I NPUT LUN NOT S PE CIFI ED 
A= 14 IF' S PAC E I N ME MDR 'f EX HAU ~ TED 

RMD. 
PART ITION DIRECTORY . 

...,..,.., <: 
·~ , .. ..... ~ -- .. ...,. 
~· '·" ::.· (' ~ ······ ~ ~·~··· · ·- ~ · -- ·········~- ~~ ···························*·········· 
3758 
375'3 

::-fol ADOl f.Q U * 
~ ···~·· · ·~ · - - ·~ ~ · ····· ~ RE SET LINE COUNTE R • 

• • 4 .... -·- - ---- --· - ---- - - - .... - · ....... • ... - - .. · - .--- - .. -- - ... _.., ... .._ ___ ._, __. ... _ .... ... - - .. . .. - .. . - -- , _,_ 

0 4 
0 4 
04 
0 4 
0 ·~ 
0 4 
04 
0 4 
0 4 

,·1 A ,_ ... 
'1 • . ., 
04 
(l • ... 
04 
,, 4 ·-· 
'l .• '· .. ,, .... 
" .. 
0 4 
G4 
0 4 
( . . . .• .. ' 

r.. ·1 '. 
()4 

i~ 4 
::'4 
c• 4 
ro 4 ·.· 
('4 
~4 

0 ·~ 
(! 4 
(! ,,. 

•' 4 ,. 
04 
0 4 
c:.:: ... .. 
·-· -; 
!) 4 
1
... .I -· .. ,. 
04 
(!4 

Ot. 
r. .1 

·~ .. 
04 
:) 4 

r: 4 . -. ... ;._; ... 
,.._ .. ... ... 
t r ·i ·_, .. i 

.-. ... '· .... 
(: t.. 

04 
04 
1) 4 
04 
,) 4 •.. 
(;4 

1)4 
0 ·1. 

~ 4 
0 :! 
• A 
I) .... 

G4 
f! " . . 

0 3665 
o~:t. 66 
0 3 E. t. 7 
0 3 66:3 
0366 ':j 
0 3 670 
0 ':•<.': ":' 1 .,_, C• I 

0 0:• t:_ .., .... 
._, t;;• , c. 

O .... c_ .,...-, 
1 .:.• Ct I .j 

1) 
_ _,_, • .., 

- .:.• .r::. r ~· 

03683 
0 ':>'0 4 ...,t".,u 

( ' '• _,. ,.., "' ,J .;,. r:· ,., ._, 
~ .... ,.,..., 
'.' ..... C• ,:;_, b 

(-, ~ . ;;:.0 7 • • ._. v , 

0 'Z: .;. 8 ::: 

03€. 9 0 
036 91 
0 '7,• _,. •• ·:· .... r.:· , &.. 

03693 
0 369'i 
03695 
03690:, 
0

,., . ,., ~ 
~{:.-='" 

03t.9::~ 

0 -~""n '· ._. ,. . ._, 
1)""7(' ' .. ., , .. 1 

0 ~·'(' ':' ._'") ( I L-

1) ; : ~-- I) ·:: 

1) 3 7 0 ··1 
03?C;:.J 
.. ""'~ .. -IJ .;; , 1,1 t:. 
(

_..., . ... 
J ,.) , ll..-
u. ':0 ., 0 ·> 

-...J I ' - ' 

0 370 ::• 

0'37 1 1) 
0 - 7 1 . ..:: ~ t 
0 .-,..,.-. 
~ o" .L ...:. 

IJ37i:3 
U . ..... -.1 ··· =· ,., ~~ 

0 37 1 5 
· ·-· - 1 · u .:· .... 1..) 

r,"';• '7.0::.•::'\. 
V'-' ' "-- -' 
.... •"') ":' ...... -•) .:, . . c -=-· 

(! .-........... . -.. . .. .. ' v " ..__ . 

(!373(1 

U37:::l 
·-- ... ,., ..., "? ·:o :.-

, ,. ..... l •• • c.. -. . ,. -
~ ' 
I• . • 
. · ~ 
.•. 
•• • 

• 
. . 
._; "T 

.. ' '-' ~ ... ~ ... ... 
_., o4 .. . ..,. 

(; 4 

~ .. -
rr c...l_ -· . . -. ; ' . ...,. 
., . 
·' ... 
~ . 
·: . t 
.-. ... 
I ' .. ~ ·' 

!)4 
'1 - . • ..... 
04 

i) .., -:- ·:· ..... ,_, .- ·-· ... 
") ·~ -.1 :· ,11 ... .... · J . 

,, ... . .. ... 
'~' . .-. .. .:. ·:· 
1) .-. -·· .• . 

~. .,-.-.. ..... : 
-· -· . ·-.. . 

(; ·~·' ! ' • ·J •·· • , ') 

,., - , -, .A .oi 
IJ ,~, ' "f - • 
" , •• -~ ,, r.: 
•J .:. • • ~ ... 

0 .... .... . · . 
.,;; .... q. .. J 

. ---4"' IJ ~~- . 
0 3 7 4 ::.: 
0 37 4 ':? 
0 ~'7 "' ·'• '1:' .. t •.• 

0 '3'7 "'' • ( •• t .:. 

0 37 52 
t'l ·:· .., c ·'::· 

- ._. ,. · ) ..,• 

O ~ ""e 4 ... (' .J 

t 
• 
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• 

E.2 YDRTEK LISTING YfF'HAIH PRCGRA t~ PAGE 49 LI STI NG .PAG £ .( 6 92) 

0 060~1 
0 ,l~tl GQ . 
0 -H.;tf 

006 062 

0060 63 
006064 
00606 ~ 
006 066 
006 0 6 7' 
0 0 607 0 

006071 
006 0 7 2 
00 60 73 
00 6 07 4 

376 0 
034:540 A 3 761 
00~001 , A 3762 
o ~ :5o o o· A 3763 
00 6062 R 3 764 
0~4:5 7 1 A 376:5 

········~············· LD X F'I'4ADLC 
T :ZA 
S TA OJX 

F' MAD02 EQ U • · 
STA FM ADSU 

3766 
3767 
3768 

!1 ••••••••••••••• 

• INIT. S T ACKS • •••••••••••••••• 
00 6 030 A 37 6 9 
0 0 670 1 .R 

LDXI F'MI'I~"T 

0 1:5000 A 37 7 0 LDA · 
0 :5:5001 A 37 71 S TA 
0 :5:5 00 3 A 37 7 2 · S T A 
0 :5 ~ 0 0 4 A 377 3 . • STA 

377 4 --············ 3775 • OP£1'1 · ·s~· • 
3776 ............. . 

0 14 5 77 A 377 7 LD A 
1~0 463 A 3778 AN A 
110432 A 3 779 ORA 
0:54:5 7 4 A 3 78 0 STA 

. 
. 0 ,)( 

1 ' X 
3 t X 
·1 ' X 

F'PI S ~F'C+2 
R H~ 
BS9 

• · r MSWF'C+2 . 
3 7 '8 1 OP EN F'PIS&.IF'.C I Sl.lt' O J 0 

0 0607~ 
006 076 
006077 
006100 
006101 
00 6 1 02 
006 10 3 
00 6104 
00 610~ 

0 06106 
0 0 6 107 

0 06110 
006 111 
0 0 6 U2 

\ 

. 
0 0 6113 
00 6 114 
0 06 11:5 
006 1-tf. 
0.0 6 1'17 
0 0 6 120 
0 06121 
00 612 2 
0'06 123 
00 6124 
0 0 6 125 
0 0 61 2 6 

0 06:50:5 A 
000404 A 
100000 A 
003146 A 
0 0666 7 R 
000000 A 
000000 A 
014:570 A 
0~~~6:5 A 

OJ~3G1 A 
0~4:516 A 

o¥r6o 1 o A 
00()074 .A 
D:S4~14 A . . . 
' 

. 
~06~0~ A 
0 01.371 R 
006642 R 
006626 R 
006627 R 
.1 07273 R 
00!'260 R 
001002 A 
006127 R 
00~001 A 
0 0 1000 A 
106614 R 
00 6127 R 

0 0 6 1e7 o o t o 16 A 
0 0 613 0 106614 R 

006131 R 
· 0 06131 034~10 A 

0 06 132 01~00 0 A 
0 0 61 33 11 0 434 A 
006134 1 3 446~ A 
00 6 1 3 ~ 001010 A 
0 06 13 6 00 614 3 R 

· 00 6137 R 
0 06 13 7 00 6010 A 
00 61 ~ 0 00 0014 A 
0061 41 OO lO OO . A 
0 06 14 2 10661 4 R 

006143 R 
0 0 6 143 0 1~00. 2 . A 
00 6144 0~4463 A 
006 14~ 00 ~041 A 
0061 46 120 4 6 4 A 
006 14 7 0:54 00 :5 A 
006 1~ 0 12042 3 A 
0 061 :51 0 :54010 A 
0061 :5 2 0 1 0 423 A 
0 0 61 :53 0 0 6 ~ 0 ::; A 
o· o 6 1 ~ 4 o o .3 1 3 ~ .~ 
0 0 6 1:5:5 0 0 0 0 00 A 
006 1:59 006 '931 R 
006 1:5'7 0 1 ·0~23 A 
0 0 6 1 60 00 6~0 !5 A 
006 16 1 00 3 7 3 5 R 
00 6 162' 00 0000 A 

. 
LDA r MSWF'C+6 
STA ri'ISWFC+4 •••••••••••••••••••••• 

• R£S£T RECORD CO UNJ • ••••••••••••••••••••••• 
bECR A 

3782 
373 3 
3 7 84 
37$~ 
3'786 
318? 
9.7$'8 
3789 
3790 
3791 
379'2 

STA ' ... F'I'Il'IRCT •••••••••••••••••••••••••• 
• RESE~ UORp~~ PtR SECTOR • ........................... 

. , L. p A't ... 90 

3?93 
3794 
379 :5 
3 7 96 
3797 

37 9 8 
3 799 
3800 
38 0 1 
3802 
3803 

~TA FI'11'1UPS ................ . 
• . READ RECORD • . ••••••••••••••• 

I 

·J~~ F'I'IIR, K .. 

DATA F'MI'1.1lF' 
DATA F"I11"1RCT 
PATA F' MMWP$ 
MZ£ F'Mitt• 
DRTA f'M01'1LU 
J AP F'MADO~ 

TZA 
JMP• 

380 6 F'I'1ADO~ EQU 
3807 J ANZ• 

3 8 0 9 
38 0 9 
38 10 
3811 
3812 
·381 3 

F1'1ADSO EQ U 
LD X 
LDA 
DRA 
ERA 
JAZ 

• f'M MBUF 
0 ,)( 
BS 11 
f"M11f'PW 
F' MAD12 

38 1 4 F'"AD11 EQU • 
381~ LDAI 1 2 

3 81 6 

3 81 7 
38 1 8 
3 8 19 
3820 
3 821 .,.!2 
·~82 3 
3824 
382 ~ 
382 6 
3 827 
3 8 2 8 
3 8 2'; 

~830 
3\l31 
38 3 2 
3 8 3 3 

JMP• 

•••••••••••••• 
• PROCES S 0"- • •••••••••••••• F'I'IAD 12 EQU 

LDA 
STA 
T)(A 
ADD 

· S TA 
ADD ' 
STA 
LDA 
...iS R 

. 
F'1'1A D 14 n A.TA 

lHHA 
l..DA 
JS R 

fMADKK 

THRtt 
f"MA!J14 
f OU R 
fM AD 16 
f" lJ UR 
Fl'lM V•X 

0 
fM MCfHt 
fOU R 
F'fHl Y • )( 

383 4 F'"AD 16 DATA . ~ 0 

• 

. ' 

RESET LINE COUNTER 

CLEAR CONTROL S~ITCH 

SET 
I'IODE 

FOR 
DIRECT ACCES S - R£LATIYE 

OPEN & REWIND SJ.I 

.. 

SET CURRENT END-DF'-FILE TO THE 
END Of THE FILE 

• 

I "PUT· RECORD 

JUFFER ADDRESS LDCATIDM 
RE CORD COUNT. 
ADDRESS OF &.lORDS PER SECTOR 
fCB ADDRE SS 
ADDRE S S OF LOGICAL UNIT ' HUMBER 
J UM P IF NOT •ror• . 

NORMAL EXI T 

EXIT If ERRO R 

NO TE: ( F'I'IM BUF" ) =B UFf ER ADD RESS 
GE T BU FFER ADDRE SS 
GET FIRST ~OR D Of BUrrER 
SET NOT EN D RECORD BIT 
IS IT FIR ST ~ORD Dr OBJE CT MODULE1 
JUMP If" IT IS 

SET ~T RU CT OR ERROR 

EXIT WITH ERROR 

GET OBJECT MO DULE SJZ£ 
SAY£ IT 

. 
CR E~T E OB J ECT MODULE NAI'1E ADDRESS 

CREATE OBJE CT MOD IJL E DATE ADDRESS 

MO VE OM NAM £ 

f"RO M ADDRE SS 
TO ADDRE SS 

NO VE OM D~T£ 

' fRO M ADDRE SS 

·:!'~- .. . . . . . ~ . . . 0 oo·o. • ......, •• ~ • • t•' I - ·~ ..... - .. .... - - .... 
. . ... -.. 

.. • 
. . . . ... . . . -

c . 1 

0 4 03 7 55 
0 4 0 37 5 6 
04 03 7 57' 
04 037 5 S 
3 4 037 5 9 
0 4 037 6 0 
0 4 037 61 
t.J4 0 3 76 2 
04 0 37 6 3 
0 4 03 764 

0 4 0 3 765 
0 4 03 766 
0 4 
0 4 
0 4 
04 
04 
0 4 
04 
04 
04 
0 4 

0 4 
04 
0 4 
0 4 
0 4 
04 

. 0 4 
04 
0 4 
04 
04 

• 

03 7 6 7 
03 ..., ,.,.., 

- I' 0 •j 

03769 
0 .... ..,.,,~ 

.,j t'' I' ) 

0377 1 
03772 
037 7 3 
037 7 4 
·o 37 75 

0 37 7'1 
03778 
0 3 7 7 '3 
0 37 8 0 
0 ~ "?01 . _., "" "' 
0 3782 
037 8 3 
0 3 784 
0 37 8 5 
0 3786 
087 87 

0 4 0 3 7 88 . 
04 0378 9 
0 4 037 90 
C4 037 9 1 
0 4 03792 

0 4 0 37 9 3 
04 0 3 7 94 
0 4 0 3 7 9 5 
(J4 0379 6 
U• 4 u· ·:o -:o .... "' 

--· t' =' l 
(1 .1 0" 7 .... ,... ~ ..:> • =' .:;. 

0 4 087 99 
0 4 0380 0 

0 4 0380 1 
04 03802 

0 4 03803 
04 0380 4 
0 4 0380 5 
0 4 
04 
0 4 

o:3 80 E. 

0 '::•0 00 
~OJ • OJ 

0 4 038 0 9 
01 03 :S: 1 0 

0 4 038 11 

0 4 
0 4 
0 4 
04 
0 4 

• 0 4 

03312 
038 1 3 
038 14 
038 15 
038 1 6 
0 381 7 

04 
0 4 
0 4 
~ 4 

· 0 4 
04 
04 

0 4 
04 
0 4 
0 4 

0 -:,. .;:, 1 c. 
.,., 'J 0 

o:::s t9 
038 20 
0 ':•0 '::>1 

•J .... '-

03822 
03823 
0382 4 

03825 
038 2 6 
03827 
038 28 

(14 0 3 82'3 

• 
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006 16'3 
OOS164 
00 61&~ 

. . 
006166 

006167 
:]06 170 
00 6 17'1 
0061?2 
00€,173 
00617 4 
006175 
006176 

006177 
~ ~'"'20" 1.1 ._ ~.. '·' 

006201 
1)06202 
0062 0 3 
"')1:._,...,. 
1.1 oC.l• ~ 

') 06205 
00620 6 
!):'1620 7 
0062 1 0 

00 6211 
00 6 2 1 2 

006217 

006220 
1"!1)'-'~ -1 J Ot.-C. 

0862 22 
0 '""""''"' ..... """' 1.,1 r.~ c. c. ..;.. 
:)') 6224 

00622~ 
0 06226 
006227 
036230 
006231 
0 06232 
006233 
0062:3 4 
00623!5 
006236 
00 6237 
006 2 4 0 
00 6241 
006242 

006243 
006~ 2 44 
OO E. 2 4~ 
00 6246 
00 6247 
006250 
006251 
00€.252 
(1 ,...,,.""" ~ """' ~ u c .;;. .... ,.:. 

(' 06 2::: 4 

0062::l~ 
0062~6 
00€.2:57 
00£.260 

006261 
0:'16 262 
006 26 3 
006264 
00(.2:6::1 
006266 
006267 
0 06270 

·~o .... ..... ..,. u OC.t' J. 
"06 ... .,. ..... V t:..IC. 

• • 

R 
A ... .... 
R 
~ 
"' r. 

n 

"'· 

333 5 
3'8 3 6 

"':! ·~ ..,.7 
.._ • .._, - t 

3 ,... '"" ,..., 
C• ~ 0 

3841 
3842 

F'M AD17 

FMAD18 

DATA 
LDA I 

E QU 
STA rnu C. I.>! 

JSR 

~1 Z E 
.J AZ 

. 
rt'l t1 0 MD 
1 • 
4 4 

~ 

F'MML TP 
'It 

.. f·' r· C X r . ... ' 

Fr•tMEU F" 
Ff1AD20 

SEVE N 
F Mf.l tJ:<X 

TO ADDRESS 

INITIATE LOADE R TEXT F•OSITI ON 

COMPUTE CHECK-SUM 

BUFFER ADDRE SS 
JUf1P IF CHZCK-SUM OK 

"'"["", ''Hr,.. , .. "' ' ''~ ....... RO"' ~ ~.... c. ,_. r .. - .::. ~ 1 1 ~ I". rc. 
E)<IT IJITH E~ROR 

00 6 6 3 ~ 
006010 
000013 
00616 E. 
0 :5445 2 
00616 7 
00650 5 
00674 6 
106642 
001010 
0. 0 6 l ~ 7 

01040 7 
001000 
106614 
0061 77 R 38 4~ FM~tD 2 0 EQU 

L;)X 
• 
Ff1J IE.Lff 0 ?4.:1 <'!~ .J --...,. YI.- A '?04 ' -·v b 

~"~ 4 .,. ~I " ,, ,., 
l' .I. ,._1 I~ \.1 IJ h 

15046 3 ~: 
1 ., 4 ~ "' "' H"' 1-o.J "t- .... 

001010 A 
C 0 62 l 1 R 
0060 1 0 A 
000013 ;::'( 
00 1 000 ;:; 
!0661 4 R 
C0621: 
01444 2 
00101 C 
00622 0 
00~001 
0:5443 ~. 
OO lOO G 
ooe.::; o:--
00 ~ -.... , • ... .:~ i ' .. • ., 

0 14 420 
00 6 14 0 
00(107 4 
00 1 004 
006340 

r. 

" A 
A 
n 

"' ,., ... 

3848 
3849 

3851 

'""'lt'"\C"? ..:• ·=· ._a ·-• 

38~6 
3S5? 
-. .,r-:1""1 
..:• C• .; Co 

386 0 
. .,,..,,.1 
..j \:• r:;. 

3S6 4 
":> -::"~ • ··: -
·-· ·-· t· ...J 

00622~ 
006~0~ 
010 004 
00664 2 
0 0662~. 
0 06£. 2 7 
00666 7 
00 6 6 2 ~ 
001016 
106614 
03 44 03 
01:5000 
150434 
0010 16 
0063 11 

~ 3866 
A 3S67 
R 
R -:- 0 .::. 0:' 

..JVU'-0 

"" ':'060 " o.JV ~~ 

R 3 8 70 
R 387 1 
R 38:"2 
A 3873 
R I 
""' "'""~-.4 .... .,:. c t' 

A 3875 
A 38 7 6 
A 3877 
R 

387 8 
~· Q '7 .. • ::, .... v t J 

~~,..~ c ..;,oo 

0 1436 2 A 
005111 A 
00:5002 A 
004541 A 
001020 A 
006252 R 
00:5111 A 
0 3 43 4 3 A 
0~~00:5 A 
0:54371 A 

388 1 
.-. p ,.. .-. 
..;, v ~· c; 
'•~""'~"',.' ...;,oc.:.. 
3:384 
.-, ...... -. e 
~ •:'1 ·=· J 

3886 
38£7 
38t-:8 
.., f'!'t~"'t~ 
-...J VV / 

006010 
0 0 66:5 ':1 
03 4 336 
0 :5~ 0 0 6 

006:50~ 
007' 62 4 
106616 
10661 7 
1066 20 
006630 
001016 
10661 4 

03 4 3C:4 
01 4 364 

A 

H 

R 
A 
A 

A 
R 
R 
P. 
R 
!': 
A 
R 

A 
A 

"""roo,.... n ..;, -=- :.' l ! 

"':'<:''=1 1 -v ... -- r"' -..)V. :: c. _ ,...,.., ...... 
.,:,. ·=· =' . j 

3836 
3897 

3'300 
3901 
3q02 
39(13 
3 304 

"'"'(' '" ..;. ;? • ·-' 

3907 
""'...,"""- ...... ..) :? t • <C• 
"'9,., f""'l 
.,;. IJ =" 

FMA D22 

F'MA ll2A 

I 9"o ... 

·- 1.• I~ 

ANA 
ER r~ 

LDA 
-JAZ 

TZA 
"="' T ,"") 
..... 1 ,.., 

I ~ti ,-, 
.._, I I j 

EQU 
L~A 
SU :BI 

1
., • ~ 
, l !' ,. , 

:~ H H 
n: r·1 R c r 
·:-- l" D~~ , t tH ._._ 

~ 1 

.... 

Fr-: HD S ~J 
F M ;' :1 4 A 

i to: t·1 L T ~-
60 

FMitT.! 24 

,. •••• ,. ••• ,,. •• !1 •• 

• WRITE REC ORD • 

··~······ ~~····· 
f1Hd~2B EQU ~ 

• DATA 
DATA 
DA; ~~ 
DA T A 
f q..; T A 
J A tt Z • 

L "" .. .-' .·\ 

LDA 
Ali A 
..JANZ 

T M 0 f~ , X 

H1 MP.Uf 
rr~ MRCT 
r i 1 ~·i l ; P s 
F W S WF'C 
FM ~ WLU 
FM A DX>: 

FMM BUF 
0 ' ;< 
B: 11 
f MA D23 

GET BUFFER 

EXTRA CT P~CD RD COUN T 
IS RECORD COUNT OK? 
JUMP IF RECORD CO UNT 

S E QIJ Er~ CE EP.F:OR 

EXIT IHTH t:RRD R 

? 

YES 
C LCAR T T • • 

iHl : C HE S 

C otH i t'!UE N "' ·~ "" I"-\ ; : L PRO CESS ING 

GE-r- LOADER 
AT END OF 

T E::~ T P 0 1 t'IT E R 
F: E :· nRD~ 

.JUMP IF t! C T ,, T " . 

OUTPUT RECORD 

END ll f RECORD 

BUF FER ADDRE SS LOC ATION 
ADCRESS OF RECORD COUNT 
ADDRESS OF WORD ~ PER S ECTOR 
F'C B AD DRE S:. 
An~RE S S OF ~O G IC AL UN IT NUM BER 
Ex:; IF ERRO R 

GE- BUFfER AD ~RE SS 

E XTP.~ C T 
.J U t1 P I f 

BIT-11 
tiD'!' E~lD OF T O~ T RE CORD 

-~·····~·~······· ~~ ·········· ··~·~··· ll PUT SECTO R CCUt-tT IN CO I"'MAND B L OCk • 

·· ~ ~···· ~·*· ···· ~·--·· ····· · ·· *'~~·~··· LDA FMMRCT GET RECDPD COUNT 
IA R INCRE MENT CSUNT 

1 DI VI DE BY 2 .. . ') 
~. + ~ JUMP IF EV LN NUMBE~ OF RE CORD S 

I A F.: 
• L D >: 

STA 
f'Mr.l DCB 
e '· ' ,.J ' , .., 

IN CRC MEtiT SECTOR COUNT IF ODD 
GEl i~ OMMAND BLOCK ADDRESS 
3E T ~EC TOR COUNT IN C OM~IAND &L OCK 

STA F'r1ADSC 3AVE C DU~T 

·······~····,·· ··~~····~·~· ···· ~-~~ ~ • PUT FCB ADDRES : IN COPlMAN D BLG CK • ..... ,. ............. ~· ······ ·~ -~,. .......... .. 
. D ~ • 
i- I H 1 F i~ f1 F C B ~ .- " 

:" ·- · J:• 

LDX FhAI!CB GE T 
~E-

COMt18~lD BLO CK 
~ T -.;. · H 

.......... l:l'flll! •• 

• LIST DA TA lli' 

. ~ "' 
·.J ..... '"'" 

M;:E 
MZE 
~1 Z E 
D~TA 
J A ~l1 • 

- .. C• J1 A 

~:"lLT ,X 

r- M .~DC B 
F fl~l.'FC 
fl'if.lD L : 
F t' ! • J:. I '[l 
~ '1 ,., ..... ' ., rtn-· • ·· 

······· ~ ·--y······ .. • SET KEY IN FC B ~ ................... ~.~ 
• T> \ .. 
1. !) ..-\ 

LD A 
r: · . ... :"t ... ,.. B r .. , ,.., • ' ....., . 
,..,,..,rr. n+2 r , . ,.r· .. · £:1 

.., I 

LI:T OBJECT MODULF 

AD DRE~~ 8l=' 
AD~PE:. s or 
L I ~l E ':' 0 U •n 

CO r-MA tH'! 
r-e B 

AD VP• ? S DF ID DAT~ 
C·: l T IJ I T !-1 ERR 0 R 

GET CO MMAtlD BLOCK 

DATA 

J::L OCK 

I'· DDR,.."" , ' c. .,) ..,) 

.. -- --··-- ·---------··- .... .. ·--~ ~ .. -... .. -... _.. ... . .... -....... - ....... . ---~· ·------·--·---·· ·- - - ·-·- -

693 ) 

c . 1 
c. 1 

c . 1 
1 -L • 

c . 1 

c: . 1 

c . 1 

0 4 
(: 4 

,-, .. 
., .h 

.-. ..... 
·-· "t 
r. A 
: ,I ..,. 

:) r.i 

r. ,. .. " 
04 

'• A 
I . ' -- . 
( ! ,~ 
'-' ; 

" A _, '"t 

o.:; 
,-, 4 
'• . ·. "' ; i •. 

n .• - ..,. 

.~. .·• 
·-· "'T 

r• .· ~ c• .,. 

04 
(j ·~ 

( . .• -· ..... 

(!4 

.~. .. •: ~ .. 
0 t: 
r. · • 
!_; '"'!' 

·. . 
I ; '-~· - . ,, . 
L• ·.; 
I"· ... 
1) •y 

04 
(i .j 

" . 1,) ~ 

r. • 
V "T 

.-. "' ...... 
1·, ci 
' . 

... 4. 
'·· 
[· 4 
;·. . .. 
f_: "'t 

. . .. 

.... "' 
·~· ... .. 
r. ·" 
~- ""t 
.... ·i 
'" 'T 

·~· -::. 

84 
04 
0 4 
:: 4 
.~. . .. 
'.· ··~ 

!': :.\ ... . 
I I , i 
v ... ... 
;_ ~: 

r, A _ . ..,. 

0 ·-:> C• ':0 o• -........... 
U ... , ~ •:':' ·:· .. 

... J ... . · -· J 

I. ":+ 0 -:- ·:, J -..1 \. ' ... · -

(' . ., .-. ~. . 
IJ .... •::J .,:. -~.· 

0 ........ """ .. .:,; C• ,:;. ,, 

U• -') C• .-.:.• c: .._.v.....; .. 

0 .., 0 ..., ·:" . ... '••' "' ._, 
(J. ~· •• ~ ~. q 

·~ o;j ..;, :. 

( I ,..., ~. 4 .-. 
~ .:._. \• ;.; 

C ":• Co 4 ,.. ·-· '-• ~ 
' · .-.. -. 4 ., •; .:;, ·::· ..... 

0 -..... 4 .. ..;. C• f:, 

•i .-. C• 4 •::• 
o, •_! •-• OJ 

0 '? 0 5-~ ._; ll 

0 ..., ,., .., 1 .,:, ·=· ,J 

0 ·~· '~· c; -'' .,., •• ~ ·t 

1., ·':".- ·::· r:: .:: - .._. v ·J • 

,.. ,.., ..-. "i t: 
IJ ..;,, 0::• ...,. ~) 

(! •' ) ·:~· c: ·:) ·-· .... ·-· ·~ .. 
•• .-. ••• • t:' .... U . • . . 

..... .... •.J ~ ... 

(. -::· ·::· c •'":'-
·-· ·-· ·- · ,_1 · "' 

1~. "J -=-· .:: 1 
-· - · ·-· •J 
•"'• ..... -. •'. .-. 
•..t .;_, •:• C• ~::. 

,;1 .-,:. C• t:.. ~' 
~ .... ·v...,J 
.... " • .-. f'' ... 
v ·=· .:;, :· . f 
.......... -, .,. c: 
I) .:;, ·=· t:• ·-· 
0'386£, 
,-1 •J C• ,..• '':• 
·~ .;:. ·=· c ... 

0 ·~ ~,. ..:,. ·=· t;;• :1 
""'-.ro'"?n 
I) ·,' o •:• I ,I 

,~, -:. u -: 1 ·- . . ..-:• .. 
!) ... , r • ..., '"• 

..:. •:· t • -

•) ·:· ,:. -., ·:> 
• -· ·-· / •..J 

'"' ·:· C• .., ~ 
1_1 ..... ·-· ,. ... t 
.- . - •• -. -, f: 
l,t •• ::· '=· I' ·-' .-, .-.. -. ~ .. 
'·' ·-· ..... (" t· ..... ·:· ·=· .., ..., 
•J •• • ·-· (" r' 
•") '"'• r. ~ ... , 
! ,_, ' :· t ·:· 
·;· ··~· .;: . .., .:.., 
' ·-· .... .. .. 

U. ··) -=· ' ' I ... • \,.' .. , . 
~ • · - - ' li :_ .. ; !.:: :·:: ::-: 
t"·· ... r.n ~

\.1 o.j ·=· ·--~· ~-· 
(I ·-:· '=' -=-~ ...: 
• ..... ·-· '-I . , 

(j ··, ,-, o""\ C.~ 

·~ -~ ··: · •.":• ,_1 

0 -. ... , ... .. 
~ •::0 0 t · 

0 ") <:• C• .• , -· ·-· ._. ,., 
r. ··• . .:• . • ~. ,•-. ,_, :.· ·:· ·=· ·=·· 

n "::> c· ~ -::. ·-· .. • .... ._ .. 
-'"• - . i"'o ,•r •"• 
•.• :.· ·:-· ·' ·-· 

U. -::- -:- a -::-
·-· ·-· .;1 ... . 

? I 4 , .. , ':• •::• •J ~ 
·-· .... t,.; ·- · ·-· ;J ·-· 

(• A .· ~ 
• • •• ·-· .., ,., , .. 
:.. "'t 

0 4 
f: ~ 
. . . 
-· '"t 

, .. , , '!1 

·.: ... 

n ... .., ..... 4 
- :.- • •• • ":J 

-, -. Ct .:;, :;.-
1. .:;.. ·-· .' ._1 

.... -....... -, .... 
1_1 ..:.· ·=· =' r:· 
ft~i..~ q -- ·-· ·-· . ' 
')~ ··~· \:• ·:;, ·:· 

•J ·-· • • • 

n ·::· ·=· ,-'\ ·:r .--.• •.• ::' . 

3:::·~oo 
1'\ .......... ,., • 

·-· ..:· ::" t • l 
i) ? q 1'1 ·:.· ........ ... .. ... 
0 :3'303 
f"o ."" , -. f'\ of v .:;. ::.' ') .... 
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0 06276 
0 0 627 7 
0063 0 0 
0 063 01 
0063 0 2 
00 63 0 3 
00 6 30 4 
0 0 6 30:5 
00 6 3 0 6 
0 0 6 3 0 7 
0 063 10 

l 

1~0462 A 
1 15091 ·A 
0:54 3 £.1 , A 

3910 
3911 
3912 
39-13 
3 9 1 4 

006~0 :5 
0 07 0 23 
0 0 662 ~ 
00 6 6 6 7 
10 6 616 
0066:5:5 
0 0664 6 

. 3 915 
A 39 16 

;~ ~!~ig 
0010 0 0 
1 0 6 6 14 
00 6 3 11 

R 
R 
R 
.R 
R 
R 
A 
R 
A 
R. 
R 

391 7 
3 91 8 
391 9 
3920 
~92 1 
3922 

3 923 

3924 
3 9 2 ~ 
3926 
3927 

AHA UHl ' 
ORA · 1•X 
StA f i1HrCI+8 ••••••••••••••••••••••••••••••••••• 

• COPY SU Tp OUTPUT ~QGICAL UHIT • •••••••••••••••••••••••••••••••••• J SR fM CP,X CDPV 

• 

DATA 
DATA 
MZE 
DATA 
DATA 
JAZ 

J MPll 

fMSULU 
fMSI.IF'C 
F"MADCl 

. f'I"'MFCJ 
F'MADSC 
fMAD02 

F'MADXX 

F'~ADt3 £QU • ••••••••••••••• 
• READ RE CORD • .......... ,.. ..••• 

, 
ADDRESS OF' lHPUT LUN 

. ADDR ES ~ PF' lHPUT FCB 
ADDRESS OF QUTPUT LUN 
ADDRESS OF' OUTPUT F'CB 
ADDRE SS OF SECTOR COU"T 
I~PUT NEXT O.K. IF NO ERRORS 

EXlT 

0 0 63 1:1 
00 6312 
00 6 31 3 
0 063 1.4 

P OE-:50:5 
tl07 3 71 
0066 42 
0066 2 6 
006627 
107273 
p 0 7 260· 
001016 
1b~614 
034 3 1 7 
01~0 0 0 
1~427 6 
134 27 ~ 
0 0 1 0 1 6 
0 0 61 37 
014 3 1 0 
0 0 614 0 
000074 
1 '20 '42.2 
~01'00.2 
00~'166 
00 .1 '000 
11 0 6167 

A 3 '5128 JS R F'MIRdC IHP UT RECORD 

00 6 3lf:' 
00631, 
0 0 63 '1? 
0 0 6 320 
0063 ~ '1 
o·o 6 3 2~ 
0 0 6323 
00632,. 
0063 2t5 
006 3 26 
006 3 27 
006 3 3 0 
0063 31 
006332 
0 0 6333 
0 063.34 
00 63'3~ 
00 633 6 
00 6 3 3 7 

. ' 

R 
R 
R 
R 
R 
R 
A 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
R 

006340 It 
0 06340 01430 0 A 
00 6341 1243 00 A 
006342 00!50\4 A 
0 06343 01!5000 A 
006344 OOl .QlO A 
00634!5 006442 R 
0 06346 0 0 4~!5~ A 
006347 001010 A 
00€.3:10 006370 R 
0063 :11 uo:S311 A 
0063~2 0 0 1 0 1 0 A 
0063!53 0 0 6 3 65 R 
006 3 :14 0 0 :1 3 1 1 · A 
0063~S 001 0 10 A 
0063S6 00644 1 R 
0063!57 005311 A 
Q06360 001010 A 
006361 00644.0 R 
00636! OOS311 A 
006363 · 00~01 0 A 
00 6364 0 0 66 0 2 R 

ll 0" 3 6 5 Jt 
006365 '010471 A 
00 6366 0 0 1000 A 
0 0 6 3.6 7 1 0 6 6 1 4 R 

. . 006 370 R 
0 0 6 370 004444 A 
006 3 7 1 140423 A 
0 06372 0010 0 4 A 

. 0 06373 006441 R 
006374 140464 A 
0063.75 0010 0 4 A 
006 376 006 3 6~5' R 
006 377 001 0 1'0 A 
oo 6 400 'Ool.44 t- R 
0 06 401 140422 A 
0 0 6 402 0{) 1 00 4 l=i 

0 0 6 4.0 3 0 0 6 4 1 3 R 
0'0 6 404 001 0 1 0 A 
0 0 640~ 0 064 3 7 . R 
0 0 640 6 140 4 6 4 A 
oo 6 4'0 7 o·oloo4 A 
0 06410 00 642 7 R 
00 ·6 4 1 1 OQ10 00 A 
o o 6 4 1 z' · o . ., 6 "3 6 ~ R 

... ..;,. .. . , . . . 
' 

.. . . . ~ . . 

. . 

3 92 3 
39 3 0 
3931 
3932 
39 3 3 
3934 

393~ 
3 936 'i 

3937 
3 938 
~9 39 

3.94 0 
3941 

.2942 
~943 

3t44 

. . . 

DATA 
DATA 
DATA 
MZE 
IYAHI 
JANZ• 

LDX 
L.DA 

' ANA 
ERA 
JANZ 

l.DA 
S IJB J 

. 
Al)D 
J~P 

. JHP. 
. . 

·r MMI ur 
f MMRCT 
f MMWPS 
F'MICIA 
r MOML.U 
tr-1ADXX 

F'M MBUF' . 
o. x . 

· f MMRlT 
FMMRLT 
FMA Dll 

F'MM LTP 
60 . 

TUD 
fMADli.' . '. 
F"MADj 8 

• ., I,, 

394~ ········~~········ ~ 3946 • P-OCESS RECORD • 
~941 ~~,·············ll· . 
3948 · tft•~·~ JQU .. . • 
'3 949 . LDA . ' · . P'MI"'L. TP 
39~0 ADD i. , ; FMMlt·UF 
39~1 TA~ • 
39~2 L.DA 
39~3 J'RZ 

39~4 LL~~ · 
39~~ J AZ 

•• '!:> ' 

39~6 
39:1 7 
• 
39~8 
39~9 
. 
.~960 
3961 

396 e . 
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t' " {a t! :) 
' ' . 
r. 't' (: .~~ ? 
·-· • t • · .. ·, .- ,-. ... , . ., ·-· , . 

" .. ' l, • • ,l.! ,.. ,. ,., 
1_1 ' 1' u 

~c 
I •o •.,, 

• 
~ . 



'I ~ • • 
.. ·-. -·- - . . . . 
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. . .. .. -. -- .·--· .. - - · .. -·-··- ···"' 

• . . .. 

..... . . .. 

• 

E.2 VORTEX LISTING Ytf"HAIH ~ PRDGRAt1 PAGt .... ·. S3 LISTING PAGE ( 696 ) 

00 65::10 R 
00 4446 A 
002000 , A 
006:550 R 
001000 A 
106445 R 
0 0 0 0 0 0. A 
064026 A 
074026 A 
1:5 0474 A 
001010 .A 
106::150 R 
0:540 20 A 
014016 A 
00::1002 A 
004::141 A 
0 0 ::10 1 4 A. 
014013 A 
0 0 1 026 A 
006:567 R 
0 0 4 2·::1 0 A 
12::1000 A 
0::1::1000 A 
044004 A 
02400::1 A 
034 005 A 
o o 1 o o o· A 
1065:5 0 R 

4053 
4054 

4 0 55 

4056 
4057 
4058 
40~9 
4060 

4061 
4 0 6-2 
4063 
4064 
406:5 
4066 
4 067 

4068 
4069 
4070 
40 7 1 
407 2 
4073 
4074 

407::1 
4076 
4077 
4078 

F'l'tAD43 

• 

DATA 
STB 
STX 
ANA 
JAZ• 

STA 
LDA 
Ttl 
L.LSR · 

"TAX 
L.DA 
JBNZ 

LRLA 
ADD 
STA 
INR 
LDB 
t:DX 
Jl'tP• 

• 

. 6 . 
fi'IAD43 

fMAD42 

0 
F'l'tADSe 
F'I'IADS4 
8M77: 
F'l'tAD .• 3 

fMADSO . 
F'MADIA 

1 

fMAD~O 
•+ 3 

8 
o,x 
OtX 
FMADIA 
F'MAD:Je 
f'MADS4 
fMAD43 

1 
1 
1 
1 

! . 

. . 

. . 

. . . 

GET SIXTH CHARACTER 
STORE :JT IN ITEM BUfF'ER 

SAVE C)R> 
SAVE CX R> 
CLEAN-UP CHARACTER 
RETURN If ·BLANK 

SAVE CHARACTER· 
GET lTEI'I BYTE ADDRESS 

COMP UT E ~QRD ADDRESS 

JUMP IF' RIGHT BYTE STORE 

POSITIOn F'OR LEfT BYTE STORE 
ADD CHARACTER TO BUffER 

INCREMENT ITEM 
RESET C'BR> 
RESET <XR> 
RETURN 

BYTE ADDRESS 

ITEM BYTE ADDRESS 
CHARACTER 
<JR) 
CXR> 

006:542 
0065 43 
OQ6:544 
c t-6·S44S. 
006546 
006:547 
0065 :50 
00655 1 
006552 
006~~3 
006554 
00 655::5 
00b::S:56 
006557 
006560 
006:l6l 
00656Z 
0 06::563 
006::56 4 
006565 
006::166 
006::167. 
006::!70: 
006::17 1 
006::17'8 
006::173 
0 0 6 ::1 74 
006::17 ~ 
006::576 ' 
006::177 
006600 
!)0 .6601 
006~02 
0066 03 
i.l06S0 4 
00660~ 
1)06606 
00 6607 
00€.610 

111:5000 
0061,0 
D17777.' 
1240 33 
.0:5-032 
001000 
.006441 

A 407~ 
A 4080 

rl'tADIA 
FMAD:SO 
F'I'IAD:If 
F'I'IAD~4 
FMAD44 

ISS 
ISS 
!ISS 
BSS 
LDA 
ANAl 

OtX 
017777 

PUT REPEAT COUNT INTO 
PART OF A-REGISTER 

LOW ORDER 

' 006611 
00661 2 
0066 13 

' 0066 14 

. . 

074002 
:D06::105 
.004457 

A 
A 
A 
A 
R 

40S1 
4~82. 
4DS3 
. 
4084 
4.QS5 
4086 

A 40~~ 
A 40 S·S 
R . 

• 
ADD 
STA 
JMP 

• •••••••• • ENTRY . !!! 
11 ......... . 

F'MAD STX 
JSR 

F'I'I"LTP 
F'I'IML.Tft 
fMAD38 

• • .. . . .. 

F'MADX)( 
F".f'l F' T il X 

• 

• 

. 
PLUS T~o · I'IORE UORDS 

EXIT 
PARAMETERS 

4089 F'MADXX Bss· 1 RETURN ADDRESS · 
0066 1::1 000003 A 4090 DATA 3 3 PARA"ETERS 
0 06616 
0066 17 ' 
00662 0 .. :. 
00 6621 006057 
006622 064400 
006623 1160400 
006624 120240 
00 6 62 :5 0.0 0 146 
006626 
006 627 

4091 F'l'fADCI SSS l ... ADDRESS OF' CO"MAND BLOCK 
40 9.2 F'MADF'C BSS· 1 · .: F'CJ ADDRESS 
4093 F'"ADLC BSS 1 ADDRtSS OF' LINE COUNTER 

R 4094 DATA F'MADOl F'~~D START ADDRESS 
A 409~ F'MMF'PW D~1A 0644b0 t1RST PROGRAM WORD 
A 4096 F'MMRLT DA1A 060400 LAST PROGRAM ~ORD 
A 4097 F'MMILk DAT~ I I • 

A 4098 F'MSULU DATA 102 SU LOGICAL UNIT NUMB ER 
4 0 99 F'MMRCT I SS 1 ~ECD~ D COUNT 
410 0 F'MMWPS BSS.. 1 UCRDS PER SECTOR 

4101 •••••••••••••••••••••••••••••••••••••••••••• 006630 R 4102 F'MADID EQU . • ID INF'ORMATION 
006630 
006631 
00663:5 

4103 FMMO"S ISS · 1 OM SIZ E · 
4104 - FMMOMN BSS ~4 · OM NAME 
410::1 F'MMDMD ISS 4 OM DATE 
4106 ···············~~~····················~····· 006 641 

006642 
0066 43 
0066 46 
006647 
006 6 50 
0 0 6 6~ 1 
006 6~il 
006653 
0066 :54 

4107 F'MMLTP BSS 1 • LOADER TEXT · POSITION 
4108 fMMBUf · ISS 1 BUfFER ADDR 
410~ FMMITM BSS 3 · ITEM BUF'FER 
4110 fMADSC BSS 1 .SECTOR COUNT 

000000 
0066:5 1 
000 0 0 0 
000000 
000000 
00000 0 

A 4111 F'MADCT DATA 0 . COUNTER 
R 411 2 FMADNB DATA •+1 - ' 
A 411~ DATA o,o,o NA11E BUF'fER ·. 
A , 
A 
A 4114 fMADSW DATA 

411::1 fMMF'CB FCB 
0066:55 
0066:56 
006657 
0066&0 
0066 61 
006662 
006663 
006664 
006665 
D06 6 66 

00017 0 
00::1667 
001400 
000000 
000 000 
000000 
000000 
000000 
000000 
000000 

A 
R 
A ... . , 
A 
A 
A 
A 
A 
A 
A ' = • ... • 

4116 r"surc rca 
006667 000170 ~ ··
a· o e. 6 7 o .o o ~ 6 6 7 R 
oo667 i ·oo ·t 30 2 A ... 
00667 2 0 00 0 00 A ~ 
006673 000000 A 
OOE-674 000000 A 
00667 5 ..000.0,00 A 
006676 1~1727 A ·· 

~ .._ .. . . 

., 

\ . 

. . . 

• 

. , . 
• 

- . . . . . 

0 CONTROL SWITCH 
120tF'PII'•3•0•0 

. ,, . 

1 20 ·, n• B r , 2 , • a • , I s u I , I . ' . 

. . - . .. , ~ ........ . •, •·- •-r· · · .~.,, .. 

.. 

... . .., ... ·- _ __.. 

. . ( ..... ~ ..... .. 

I 

I 

-- ' 

04 0 404 8 
04 0 404 9 

' 0!4 040 5 0 

04 0 4051 
04 04052 
04 0405 3 
04 0 4054 
04 0 4055 

04 0 4056 
04 0 405 7 
04 0 405 8 
04 040~9 
04 04060 
04 .0 4061 
04 0 4062 

04 04063 
04 0 4064 
0 4 0 4065 
0 4 0 4066 
04 0 4067 
04 04068 
04 0406'3 

04 0 407 0 
04 04071 
04 0407 2 
04 0 407 3 
0 4 0 4074 
04 0407:5 

04 0407 6 
04 0 407 7 . 
0 4 0 4 078 

04 04079 
Qc1 0 408(1 
0 4 . 0 4 0 81 • 
04 04082 
04 04083 

0 4 0408 4 
0 4 0 408 5 
04 0 4086 
04 04087 
04 0408 8 
04 0 408 '3 
04 0 409 0 
0 4 04091 
04 04092 
0 4 0 409 3 
04 0 4094 
0 4 040'3 5 
04 0 4096 
04 04097 
0 4 0409 8 
0 4 0409 9 
04 0410 0 

. 04 04 101 
04 0410 2 
04 0410 3 
0 4 04 104 
04 0410 5 

C.l 04 0410 6 
C.l 04 04107 
C.l 0 4 0 410 8 

C.1 04 04109 
0 4 0 4 1 1 0 

04 C41 1 1 

. . 
• 

... 

• 



. . . T ... .. . .,...,.... • . - .. . . . .. _., 

• • 
E . 2 VO RTE X L I S T ING P ROGRAM PA G£ 5 4 L I S T I li G P A G E ( 69 7 ) 

0 0667.7 
006700 

: 1~ . .... . . 

0 06701 
00 6702 
rJOS 70 3 

00 6704 
OO C.705 
:::0 6706 

0 0 6710 
00 G711 
006712 
0 06713 
1) 0671 4 
" ,, ...,. 1 • 
·~ v 0 , . ...J 

OOE-716 
01)6717 
00 6720 
1)0 6721 
03 6722 
1] 0 6723 

O r.- -...._.,. 
. IJbt'C. '"t 

006725 
I' n ~ ...,. "'<" 
.,1 •; v ,. c t;:· 

,~ 0 E. 7 2 7 

no 6 73 0 
"" 6 7 ..,1 '.) '-' . ( ,_, 

0 06732 
·· 0 E ...,. "'" \.,' I i ..:: 'l,o.0 

00 67 3 4 
1)1)6 7 35 
00 673 6 
...... 6.., ..... ..., 
uu l~· l 

0 067 4 C 
00 6741 
,, " c: - 4 ':' 
·' J • J l ..... 

JC 6743 
0 06 744 
0 0 674:0 

0067~6 .... ~ ,. ......... _ 
~· vo,· 'i' t 

' 
l tl 0240 A 
120240 8 

006 7 01 
010273 
010 2 73 
00 0 003 
0 06704 
010273 
0 1 0 273 
000 003 
006705 .. ..., ..,-,_,~ . ,.,~,. ,. 

005710 
o:::4 042 
01~0 00 
001002 
006724 
150 4 60 
0550 00 
00 ~ 001 
05~001 

0020 00 
00 67' 30 
03403 0 
0~50 C l 
{)06724 
002000 
006730 
0010 0::: 
1 0675 1 

R 
R 
R 
A 
r.;, 
R 
R 
A 
R 
A 

R 
~~ 

A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
A 
R 
A 
R 
A 
R 

0000 00 A 
005 002 A 
0067 3 2 R 
005 021 A 
1 35000 A 
005012 A 
005 1 45 A 
144014 A 
G0 6 1 4 G 
0000 74 A 
001004 A 
006732 R 
00 5 021 A 
00 lOCO A 
1067:il R 

074002 
A 

....., _ _, _ _. .,... ... ~ .. . A W - -uu c, ,· ...._•v uu ... ..- ... ,,. r.. 

1) 0
, _ _ _ 

I. C• ; ,_1 .:. 

n ,...,...,C'""\ 
'.) '-~ •• -. I ._I .;, 

00 6754 

0 0 0 0 G 1 

006710 R 

4 1 1 7 
411 8 
4119 
4120 
4121 
4122 
412 3 
4124 
4 125 
4 1 2 E. 
4 127 
41 28 
41 29 
4 1 :3 0 

••* • • •w.·· ~ ~····* ~~ ~···· . . ' • ST ACK CON TRO t · BLO CK • 
···· * · · · ~~ ····· ~· ~ * •••• F' MMENT EQU :'!! 

DATA rMBENT 
DATA Ft1T EttT 
DATA 3 

F' MMEX T EQU • 
DAT A F MBEXT 
DATA t='MTE XT 
DATA ~ 

FMESTK EQU • -2 
DA TA -1 
,- 'E ~ r.. '-' L. 

ENfR V NANE STACK 
BAS E ADDR ESS 
TOP ADDRESS 
HlTR 't LEN GTH 

EXTERN AL NAME ST ACK 
BA "' E ·nDR E"·" - · H _ .... . ~ 

TOP ADDRE ::;: s 
,..,,, TR " ',.. t' r~ · ..- H 
~ 11 . · I L C..l . lt 

LAST TOP ADOR ES !; 
END QF S T A C ~ FLAG 

4 1 '":>1 . ~. 
4 1 3 2 
4133 
4134 

-~~ - - ~ • ~*~••~~~~~ * ••~~~~~~~~~~ •••~~~~*~•~~*• • *~ ~* * ~~ ~**~ ~ • w ~~~****~**** 
~-

• • 
CDM PUT t OBJECT MO DULI:: , •. H E r. K - "" ' ' ,, • 

'-· 1 .J ~ U , I < Fr1C C) 

F UNC T I ON : rc :::GriF'U TE T H D CH ECK-· S. U M D F ,.., I ' , ,_ .-.. .,.. 
U•.JC. '-· 1 f'f 0 D U L [ -~ !=: ~~ T R E C 0 P D 

4137 ~ ENTRY : NO SPE CIAL CON DITI ONS 
.. .. .... I"\ 
"tJ. ..jt:) 

4 13'3 
4140 
4141 
414 2 
414 3 
4!44 • 

-"' .... ,.l ,... L.- H L...L. J.l U 

EXIT: A=O I F' GOOD 
A r·JOT 0 IF 

, ~ R ..;.;, 

DA TA 
F MCC, X 
B U FF E~ 

CHECI:' - SUM 
BAD CHECK-SU!1 

A!lD RES S 

., .. de
..,. J. • ..J -- ~ -~-·· -~~ ---· · ................ ~ •• ~ . ~* .. . Y .~ ~- -~·· · ~~~ -~ ~-~~~ ~ · · ·~ .. ~~~ · ··· 
4146 
414 7 
414 8 
4 1 4~ 

ntccoo Eau .. 
' " .. , 
'- l l " 

LD A 
H'rP 

Ft1CC BA ., '.( 
'J ... ... 

r r<C,...Ol ' ,, ._, 

G- .- T 
l:. o 

GET 
,J u !1 p 

BUFFER ADDRESS 
F l RST WO~D OF BUFFER 

IF NO T CHECK-SUM SUPP R E ~~ 

4 1 5 0 
4 1 51 

ANA 
S TA 
TZA 
S TA 
Jr·tPM 

'"'R'"' L J. .._., 'TURN GF F CHEC~-SU M SU F'PRE SS s ; T 

4 ....... !.J C. 

4153 
4154 

4 1 55 
4156 
4157 
415S 

4 1~9 

4160 
4 161 
41 62 
4163 
4164 
4165 
416 t:. 
4167 
416 8 
416 9 
417 0 
..... -, ~ 
"t! ,' l 

41? 3 
4174 

417::1 
··~ e. '1' .1. ... 

4 177 
41 7 8 
4 l 7"3 

41 80 
"" .. -. 
"'+ " ·=· .l 
4182 

L I1 ~< 
STA 

rM c eot EQU 
JMPf'! 

JMP !I! 

o , x 

1 " ' ;'\ 

rt-1C C 1 0 

Fr-1CC BA 
1 , X 
~ 

Ft'ICClO 

FMC CXX 

•••••••• ••••••••••••• 
• COM PUTE CHE CK-SU M • 
·········· · ·····~···· F'M CClO DI'ITA 0 ' -, ., l<.u 

F "' c c 0 2 E [! IJ 
TBA 
ERA 
TR B 
I I~ C R 
SUE: 
"'· ~ ··" I .>UC. 

TR A 
JMr:· ~ 

••••••••• 
• ENTRY "' 
......... !11! 

F MCC ST :< 

F'M CC XX 

F' i'1CCBA 

' ... R ...) -> ' 

Dfl TA 
E ..: EC 

1., '·( .. ~ ... 
(!45 
F MC C ll A 
r n 
o v 

F MCCOZ 

F MC CXX 

r t1C C X X 
FM PT 1 X 

1 
•• l 

' ... 
F MC CO O 

... 

RESE T CHE CK-2U M ~DRD 
COMPUTE NEW CH EC K-SU M 

GET BUFFER A D~RE S S 
STORE CORRFCT C~IE CK -S UM 

CO ~P UTE CHE CK-SU M 

RETURN 

COMP UT E CHECK- ~ UM 
S A V ~ AC C U M ~LA TED CHEC K- SUM 
A=::< =>(.,. 1 

.J UMP IF NOT AT EN:r.J 

RET URI'! 

EXIT 
P A R A 11 r:: ":' E r;' ~ 

RET URN ADDR E'.> S 
1 PA RA MET E? 
ADDR ES S OF BUF FE R 
F MCC S TA RT ADDR ES S 

OF BUFFE R 

B- RE G. 

41 83 
4 1 84 
4 185 
41 86 

• z ••••• ~ .. ~~ •••• ~~ • * •••••••••• • • ~ • •• •••• ~• • ~ • •• •• ~w.~ • •••• • ~ • • ••••• ••w.••~ 

• 
-· ~7 • 
"t .. ·=· C O P Y Rt1D TO R MD CFMCP) 
4188 • 
418 9 ~ FUNC T ION: TO COPY FROM A F I LE ON A RMD TU A fiL E ON A RMD 
419 0 ll 
4 1~ 1 • ENTRY : NO SPE C IAL CON DIT IO N! 
419 2 ~ 
4 1 ·:.- 3 
4194 
4 1 0"' • .- ,J 

41 ':::6 
4 1 

, . ..., 
:~ ... 

41 98 
4199 

C: ALL I 11 G SEQU HICE : JSR 
DA H l 
DATA 
DATA 
DA TA 
DATA 

·fM CP , )< 
AD DRE S S OF 
ADDRE SS OF 
A D DRE S~ Of 
ADDRE SS OF 
ADDRES S Of 

I NPUT LUN 
IHP UT FC B 
OUTP UT LU tl 
OUTP UT FCB 
SECTOR COU NT 

o '0 o • ~· ••~, o a,. 0 • • . . . . ........ ~ .... -... - ....... -.. - .. -- .. --...... ~ . ' ... ......... -~ . ,., . . . . . .... ~ ... ' ~ -- ... . ~ . . ..... . . .. ' 

.... 
·-· ... 
r , A ' ' ..... . - ' 
: 4 
r. "" 
·. " 
••• • ' .. -.. · . 
. . . .. 
I) '+ 

I ' .. . • ~ 

.-. .. 
l,.i ..... 

,., . ._, ... 
,•, .. 
·-· -
' . '·' • i· 

r· .. 
•.• . . . ,_. ~, 

:.; t 

r, ' L •·-

f: ..J 

~- .: 
.~. ... 
'··' ""1'" 

:.) l 
:) -1 
r, • 
'/ ~ 
•', .• ·-· ., 
•• , . 1 
·~· .... 

• ~ A ..... , 
' I .... • i' 

.... . 
;.; -,.. ... 
'· • r, 

,·, ... 
f} . .. ... . 
,_~ -

: : !..; 

., . .. ~ 
! 0 . , .... ··: 
. -. .1 
•' ~ 
. ·, 
' . . ' 

i• 4 
.... . 
'' .. ,., 4 ., 

. ' . 
l . 

,, . ·-· ... 

,-' ...:..• •.· , 

• ; <· 
••• • 
•J "T 

... , .. , 
·' . . -. . . - . .,. 

( I .:! 
•.) . 
(' 4 
;· ,. 
,> I .. . , 
.. -•· .. , 
r , • ' · ~ 
•• • ., ' 
' . A ' . .,. 
. '\ .. . . . . ( .. 

.-. ' 
·-· -
... 4 
:I ,•j. 

fJ 4 11C: 
. • t • ,, iJ r.r J. ._, 

0 4 1 1 4 
0 4 i 1 '3 
0 4 1 1 ;;; 
0 411. ? 
0 4 1 1 :~ 

0 4 1 1 ·~ 
04i2(! 
0 4 i 2l. 
r. A 1 •':) ;-, 
·-· "1' ...... .. -: 

0 41 :"3 
f' " l''·' .l "+ c:: •t 
,-, ... ~ ,.., c;· 
1.) -t' .l C. ,) 
... 4' 1 .;:. .. : 
'.I '- ~· 
... <i 4 .·• . ... 
._...,.1.~. 

· ···" " .-.n IJ-T.t. C.f".'• 

.-. ... 1 ·~. ' • 
• ,..,. • •.J 1,1 

t"a ·' 1 .... 
.. "'t ... :. • 
,., .. 1 1 ) • "' 
·- •r ... .. ... 

::; <' .. 1 ·:: 3 
,.., " " ... , .. . 
:, .. ~ 1 ..: .. . 

...... ·-: - ··· . ·: . ~ . 
" 4 ' .-. '•' I ;o • ' .-. .. . ~. ~ 

l_! "'i i.Jo' 

n 4 " ' .... ; . .:, ~., 

.·. 4 ot "':• ~~ 

._. " 'oJ • 

0 4 '<' '' .L t ,_. 

jl • 'I • • • 
• ,., "t •• <.,. •• 

, . ... .. , ... 
._1 ~ J .. ·' 

r. ··l ···· _, " • "1' •: . 

0 "' : ,. ·:• r ... t .. 

(J •1 1 5 1. 
t"o "! 4 1;': .-• 
1_1 "-r J. ., • .: 
,... .i t C' 10 , 

'·' .... ~ -· -:: 
•• , .•1 .. c. ,, 
._ ... .L ... • · · 

.~ 4 .. c: o= 
.') ' .; ~1 

0 4 15>-
0 4 157 
•r 4 " C' .. : • J ,..J •.) 

1'!415'3 
r •" ' ..-, ._, ..., .1 t' · +,1 

(! 4 i b l 
f1 4 '(. ·:-
- 4 ' I ' ,·. 4 • .: .. 

1,; t~.J .... • 

1··""' "1' ._ '·r -"" ' .. , 
1 •• • , •• , • • , 
.~t -' .. ·' · 

t'o A ' -c. •" 
I..J 't i ._, '='' 

0 ·t · i '~ · - : t ... l. • 
,, ...... _ ... , 
'-·~ .. .._, .... 

0417(1 
( ' ·''7' J '"i' ,L .' 
.... . ~ 1 - ... V"'tl,,. t'" 

(!.;.!,17 '• ... . .;.. . .. ,., ... .. ..., , 
I) '-t .I. l .,t 

0 117 ':' 
l o .. • -,o "' 
t,: '- r l • ,. ' 
r. " .. - , •' 
·: ...... 1 I , ' 
f' ·4,- ... 
., ,L • '..1 

::: 4 1 7 ·~ 
r: -t 1 <'· ,., .. . ._ . 
0 ·~ 1 8 1 
(! Q I l'jo ,-, 
.. t ... 'J .... 

C 4 1 E'.~ 
•• . . ·1 1..:• 
~ j- ... ..... '•' 

,---. A , o''"o ·~ 
, , "t \, 0:-· •• : 
,., :1. 1 .-. ,. ._, ... t 0 . 

•' 4 1 q .. - .... . 
'· 4 1 o.";• ·=· ·~ .& '.J ... 

::: 41":1 1 
0 4 1<? c· 
04 1St ·:: . 
1,1 ·1 1~ .! 
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• EXIT: A=O IF ND E-~0~$ • • • 
. 

ERROR$: A•5 IF I/0 ~RROR 
. 

4200 
4201 

' 420 2 
4203 
4204 

0067:S:S R 420:S ~························~··············~·······················~~····~ 

006755 
006756 
0 06757 
0 06760 
C06761 
0 06162 
006763 
006764 
006765 
00676& 
0 0 67:6 7 
006770 
006771 
0067:72 

4206 
420 7 

I 42 03 
0 3 4 0 :S 3 A 4 2 0· 9 
00~101 .A 4210 
0:5~003 A 4211 
01 1~002 A· 4212 
1 ~i'O 4 6 3 A 4 2 1 3 
1140:S3 A' 4214 . 
O:S~002 A 421:S 
0 3.4 0 4 6 A. 4 21 6 
0 Oi:S 1 0 1 A 4 2 1 7 
O::'i::'i0 03 A 4218 
01:5002 A 4 219 
l::i0463 A 4 2 20 
114044 A 4221 
05:5002 A 4 2 22 

42 23 
4224 

FMCPOO EQU • ••••••••••••••••••••• 
~ SET ACCESS "ETHOD • 

···············~····· LD X . F'MCPif 
INCR A 
STA . 3d< 
LDA 2.>< 
ANA RH1J 

• ORA F'I'ICPSA 
STA 2 tX 
LD X FI'ICPQF 
IN CR A 
:S TA 3 t X 
LDA 2•X 
At! A R H 1-1 
OR A F'MCPSA 
STA 2 d < ••••••••••••• 

• COPY F ILE • 

RESET RELATIVE POINTER 

SET SEQUENTIAL ACCES S 

RE ~ ET RELATIVE POINTER 

SE T SEQUENTIAL ACCES S 

- 006773 
422:5 

R 4226 
A 4227 
R 

···!![·········· fM CP30 ~C!U • FMRRfX 006773 
006774 
00 6 7 7:5 
006776 
006777 
0070 00 
0070 01 
00700 ~ 
0 0 7 0 0 3 . 
0 0 7 0 0 4 
007005 
0 0 70 0 6' 
007007 
007010 
00701,1 
0 0701~ .. 

-' 
·. . 

0 0 70 13 
007 014 
0 0::"015 
0 07016 
0.117017 
0 0 70 2~ 
007 02! 
007022 

. 
007023 
007024 
00702:5 
0 0 70 26 

0 0 6:J05 
0047!2 
107030 
10 703 1 
007037 
001016 
1070 26 
00~144 
024 027 
0 760 0 1 
00650:5 
005611 
107032 
107033 
Ob1 01E. 
107826 
• . . ,_ 

• 

034020 
01:5000 
005311 
055000 
001010 
107026 
oouoo 
006773 

074002 
0065G!5 
0044:57 

R 422 8 
R 4 2 29 
R 42 30 
A 42 3 1 
R 
A 4 232 
A 4 233 
A 4234. 
A 4235 
R 
R 4236 
R 42g7 
A 4 ~ 3~ 
R 

4239 
42411 
4241 

A 4242 
~ 4~4~ 
A 4 24 4 
~ 4245 
A 4246 R. 
A 4247 R . 

4248 
4249 
4250 

A 42:51 
A 4252 
R 

. ' 
" ... . ;.: .. . . . 
• 

. 

JSR 

M;~ £ 

MZ£ 
DATA 
JANZ• 

IXR 
LDB 
STX 
JSR 

FMC PIL · 
fl"iCPif 
FMCPDC 
F'I'ICPXX 

F'MCPDr 
1 ' B 

. f"l'lt.IReX 
~- ~ 

.. ~E~; . ::: ' · ~ F:I'IOI'DL 
::' "z£ :·.;. •r11c~ar 

JANZIII rMCPX~ . .. 
' 

················~~········ ~ DECREMENT ~ECTD~ CDUHT Ill 
···~······················ (D)I: F'MCPSC 

LDA Ot:C ' 
DAR . 
STA .. 
JA~• 

••••••••• 
• EHTRV . • ••••••••• 
F"CP ST X 

J SR 

• • 0 ,)( . 
F'MCPXX 

, 
• 

f"lltCPXX 
F'MPT,X 

READ Rl'ID · 

ADDRESS or LUN 
AD DR ES'S OF" fCB 
DU MMY CELL 
EXIT IF ERROR 

GET ADD RESS Of OUTPUT FCI 
SET BIJFFER ADDRESS 
I.IRITE RMD 

ADDRESS OF' LUN 
~DDRESS or fCB 
£)(1T IF' ERROR 
-

. ... 
• • 

. 
GET SECTOR CDUMT ADDRESS 
GtT SECTOR COUNT 

. . . 
EXlT If Al l. DONE 

DO IT AGAIN 
• • • 

SAVE: EXIT 
XFER PA~AM£TERS 

42:53 r~CPXX BSS 1 RETURN ADDRESS 
007027 00000:5 A 
0 0 70 30 

42:54 DATA 5 5 PARAMETERS 
4 2 5 5 "F' 1'1 C P I L J S S 1 ~ · A D D R E S S D F" I N P U T L U N 

OQ7031 
007032 
007033 

. 007034 
00703:5 006755 R 
0 07036 001400 A 
007037 ' 

4256 rMCPIF BSS 1 ADDRESS or INPUT reB 
42:57 F'MCPDL· ISS 1 ADDRESS or OUTPUT LUH 
4258 F'MCPQF' ISS t '· · .~ 1 ADDRESS OF' OUTPUT F'CB 
4259 F'"CP;q , fS~ l ~ J :·ADDRE SS OF' SECTOR COUNT 
426 0 . ·DATA ··rMCPOI FMCP START ADDRESS 
42 6 1 FMCPI~ DATA 00140Q SEQUENTIAL ACCESS COD£ 
4262 F'MCPDt ·BSS 1 DUMMY CELL 
4263 EJEC . 
42 64 •••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
426:5 ~ . 

• • 

42 66 • GET !TEM F' ROM STACK CF'MGT ) 
4267 • ·. . 
4 268 • F'U"CTIO~r GET ITEM FROM TOP OF' STACK 
4269 • 
4 270 • ENTRY: ~D ~PECIAL COHDITIDft 
42 7 1 • 
4272 • · CALLIHG . $£QU£HCEt 
4 273 • 
4 27 4 • 
4 27 5 • . 

OF ST~Ck CONTROL BLOCK 
Of ~HERE TO PUT ITEM 

• EXtT: A-REG. = +l IF' ITEM TAKEN F'ROM STACK" 
• .. A-R£G• ~ -1 IF' ND ITEM TAKEN F'ROM $TACK 

.. 4276 
4 277 
4 278 
4V''3 • · 00.1.040 R 42 8 0 

• • • • .... ,. -~ •••• ••~!!. ~ ... ~ ip ·~ !" ••• ,. ......................... , •• ~ ..................... .. 
rMGTOO EQU • . · ' . · 

OP70§0 0.4071 A 4281 
007041 01 5000 A 4282 
0~?042 14:5001 A 4 283 
0·0 7 0 (J 3 .·. 0. 0. l 0 P 4 . A . 4 2 P '\ 
007944 0070.5 0 R . · . 

• • -' ,;:..., • r . . . . . . _ . . . . 
• • ¥ . .. ; _ .... .... . .' : .. • •• • • 

'- ~ .• fr~; \:. ! , . , • .,J~.L~ • ' 
~ -- "· ih· •. " ""J ' .. -:·.\...........-.. .... . ;:'" • '~t'"""' .... . . . ., 

,~., . ... ir.:t·~ .• ~ ··;--·-:·71·-- ~ . ,_ <li" t : 
.. •V_; .,·~ · ',,' • . v' 'I1, , J.:: •• ,.~~ 'l f{! .. ' " • ' ' 

• • .._:; "; .: . ',· ·'• •, •', ·,J,, , I ' .. .... , I ' ~ 

- , ! 

.. . . - . ...... .. . ; .,. . 
. · .... 

• f • • ... 

LDX FMGTSA GET STACK ADDRESS 
LDA OtX GET BASE ADDRESS 
SU B irX - TOP ADDRES S 
JAN ·. rHGTI2 JUMP If SOMETHING IN STACK 

. . . . -' . .. . 

·. ' 

·'-·-.. - -- t-.··· ···. --' ·l"':' ·:"wl' - .. ':!:-,_. . . . .. '~ . •' . ... . . -:·~ :. . ·'• 
•: . . .. .. ~- .... \.,. . . ,..,, 
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.. 
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04 
0 4 
04 
0 4 
0 4 
0 4 
04 
04 
04 
04 
04 
04 
04 
04 
04 
C4 
04 
0 4 
04 
0 4 
04 
0 4 
C:4 
lJ4 
0 4 
04 

0 4 
0 4 
04 
04 

04 
(14 
04 
0 4 

0 4 
0 4 
04 

04 
0 4 
0 4 
0 4 
0 ·1 
0 4 
0 4 
0 4 

04 

(t 4 
0 4 
04 
04 
04 

0 4 
0 4 
0 4 
04 
04 
0 4 
04 
04 
04 
04 
0 4 
0 4 
0 4 
04 
0 4 
0 4 
04 
0 4 
0 4 
C4 
1) 4 
0 4 
04 
04 
0 4 
0 4 
(.; 4 
0 4 
04 
0 4 
0 4 
04 

• 

0 4195 
0 4196 
0 41 ';)7 
04 19,.8 
04199 ' 
04200 
04 2 0 1 
04202 
042 03 
0 42 0 4 
04205 . 
04206 
04207 
04208 
04209 
04210 
0421! 
04212 
04213 
0 4214 
04215 
0 4216 
04 217 
0 421 8 
0 421 9 
0 4 2 2 0 
0 4221 
042 22 

0 422 3 
0 422 4 
0 4 2 25 
04226 

0 4227 
0 4 "=' '=> t~ ._ ~ •J 

04229 
04230 

04231 
04~~ ·:> ,_ "' ,_ 
0 4~.~ . . .., 

c. v ~ 

04234 
04235 
04"'"" -" c. -:..· '0 

04237 
04238 
0 4239 
0 4240. 
0 4241 

0 4242 

0424 3 
0 424 4 
0 4 24 5 
04246 
04247 

04248 
04249 
04250 
04251 
0 4252 
0 4253 
0 42:54 
04255 
04256 
042 ~7 
04258 
04259 
0 4 260 
0 4 2 61 
0 4 2 62 
0 4263 
0 4264 
0 4265 
0 4266 
0 4267 
0 4268 
0 4269 
0 4270 
0427 1 
04272 
0 4273 
04274 
0 4275 
0 4276 
04277 
04278 
0 4 2 7 '3 
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fJ0 7102 
r.07 10 3 

007 10 4 
007 10 5 

00 7106 

00:5301 
001000 
107130 
0070:50 
0 1:0 00 1 
G5 4 Ci<tE. 
145002 
n 54 0 ·15 
() ~ .,..0'"""' _ . .... .,>.,:, 

015002 
0 "'4''"" ~ .... c. 0 

006017 
OOE.705 
145000 
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054 027 
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0 64 (:23 

005 (1 ~2 

0070€.7 
0 1600 1 
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oo:a122 
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OO i CIO·:t 
00 71 04 
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056 000 
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0 07067 
007104 
00601(\ 
ooooo:: 
00710 5 
0 06~0 5 
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R 
A 

A 
A 
A 
A 
A 
A 
R 
A 
~ .... 
A 
A 
A 

A 
R 
A 

4287 
4288 
4 2 89 
4290 
4 ""'' .:. ::" 1 

4292 
4293 
4 ..... ,.... ... 

L;::OIIo.t 

4 2 95 

<1.29 6 
4297 
42 9 8 
"'"""na ... ..:.::; ~ 
4300 
43 01 
4 ":• (~ ~ 

o.J ·-· '
.. ,..._ n "" 
"'t..:- I.J...J 

tl3 0 4 

4 ...... ,.. .... 
...:•u o 

~ 43C9 
A 43 1 0 
...... .. -.. 
H ' t ·.Jl .i. 

A 
R 
A 
A 
A .... ,.., 
R 
A 
ti 
R 
A 

4 317 
4 ....._ .. ,.._ 

..::• l •:0 

4 319 
4 3 20 

F'MGT02 

Ilt. CR 
JM P !f. 

EQU 
LDA 
S TA 
<:;· II" 
- ..... S:• 

STA 
STA 
I D . 
·- H 

•' . 

;« 
• '< 1 ' .~ 

F MG T14 

FM GT14+1 
FMG T10 
-::- , .... .... " 
FMGTOS 

NO TH! NG I.N ~ TACK 
RETUR~l 

GET TOP ADDRESS 
F' ROM ADDRE SS 

E~HRY LENGTH 
TO AD DR ESS 
FROM ADDRE SS 
G E T E !H R Y L E 1'i G T H 
COUNT STA 

LDA E F11ESTK GE T TOP OF ALL STACK S 

$ U E: 
P.DD 
<:- T A .... ' 

" " IJ ' .. .. ""' ... . 
c. ' ·" 
Ft1G T1 2 

, n "' r- ..,.. ~ .,. ,. A 
L..J..t.l:, ' i"i i.li.L 

- BAS E 
+ E ~lT R Y LEN G T H 
S I Z E 
GET 

~TE F~GT10 +1 TO 
I ·T E M A D D R E S S 

ADDRt:S S 
~-~·· · ~ ~ ~ ~ ·~·-~-*~~--~·······* * UP DATE EAS E & TOP POINTE RS ~ 

~ ~~~~ - ~ -~~·~~-~~~ - ~ - ·~ -~--~-- ~ 

F MGT0 4 

F"MGT06 

Fr1G T0 8 

..,.. .. E 
i ;·:.. .. 

.:,. ·, ::. 
,. ~ R 

- .,_.., I 

IER 
! ") , ., 
... -· i'. 

• .. ... .;o.. 
l . J.; H 

: ~. t·., . .. ' . ' 

-I l-.:..u.u 
<.' T " ,; I ('( 

.J ~P 

C:QU 
''f'\ "'· T t. J,. ' 1 • 

E- ') u '" 

. .., . ,· 
· - ;; i ' 

1 , B 

n , ~ - . -
~ r• • : T o6 r • ·.-~ , 

GET T::J P ADDR E.:~S 
ENTR Y LE:'i GTH 

PU.,. P.~:CK 

GET BA S E AI:t DRES;£: 
J UMP I F AT S ND OF 

,.- .... ~ ,.., .. , • E " G T .. 
~1 1 1,.._1 L l l ...ll;i 

PU T Bt'!C.: K 

en,, ,_,.,. 
l ~l ;_; ll I 

ST1=lCK S 

. •· R .... -:. 
*-1 
fMNV , >( GET :TEM FRO M STACK 

04 
0 4 

04 
04 
" A l) "t 

04 
04 
04 
04 
G4 
04 

04 
G4 
04 
04 
0 4 
04 
04 
co 4 Cl 

04 
04 

[ld ' . 
04 

04 
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04 

n A .., .. 
C4 
04 

ll 4 
,-, .A 
·-· • t 

04 

04280 
0 4281 
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~ ........ 

n4.-,.,....., 
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0 4286 
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042 90 

0 4291 
,, 4 "' "' '1 v C.7 1 • • 
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0429 7 
" 4 -· ~ r"t u .::. ..... ~ 
04299 
04:300 
0 4 301 
0 43 02 
0 4 303 
04304 
04 ·:-o•' ._. .:;~ 
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0 43 07 
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FMGT10 0 
•• 1 
·-

FROM ~~ D DRE SS 
TO AD DRESS 
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4 ' ''"' ~ ..:.• C•!J •• · 

4 3 6 '· .. -,-~ . .:• -==· c_ 
... ""' .... .-'\ ..... ..:· t::• .;. 

o:- •·• T " y • '- 11 ,, ' 

CA LLI!IG 

',: o -pr- "'• r"IJ ~ r ..... .... : ~-

S EQ UEtf CF.; 

CDN D I T I O!'l ::; 

._1 S R 
DAT~ 
D QT .~ 

BS S 

FMIP, :< 
ADD RES S cr COM~ArfD 
1:' C B A ;• r. RE S S 
1 (D 1.!~~Y ) 

I:' YI T • 
'- f'l I • n- o f 'I . ... FCB • • ' ' T L T .L.' '· .t. F iJ R !Jr. .J E C T NDD UL :O:: I NPUT 

THE FCB 
TH E LU N 

IS 
T . , 

.t ·- · 

REFER EN C E D 
~EF E R Hl G ED 

~ .... . . 
" '· I;• I 

' FrlO~lF C' 

' F MDMLU ' 

43 S4 ~ SET BUF F ER AD ~ R f~S • 
~..., ~ - ---- ~ ---- - -·--- -- ·-·1!· ... ..:•r:-·..J ..... ........ . -. ,.,.. ~;T • .- .... ""·-· "" · j? ..... ... _ ..... 

BL!J SI( 

.-. . .. 

..., "'t 

C4 
[: 4 

0 ·' --;, ' ( I ~ -· ~ 
(1 4 3 4~ 
..... ... 4 ~' 
..• .. t .,:,.. t:' .. 

• .. "' n ,.. .-. ,... . -. v ·~ 1,.1 .,. .. : . ... , .;. 

.. . " v "'i" 

.. .• " . • ., * i' 

04 
(• 4 
.-, 4 ,. 
~4 
n.:!. 
v . 

0 4 
(14 

0 4 

fJ ·" ·:. ·'! 4 •• ~o.J"-r 

04 34 ~ 
(1 .!'.346 
0434 ? 
' ' ·"' ..., .... c,· ·~· -._ .... ._ 
:) 434 ~ 
0 42.5 (: 
O·t;35l. 
(. 4 .. ;. C" ..... 
J ·J -•C. 

04353 
•) A .-, o:' ~ 
~~ ..,. •. :• •J ·~ 

I• .• """ C' -==·r ..;.. ..J • .,1 

'>4 ? "' '.' ~.. o.J ...... M, 
/"t A •- ,,":,M• . .. .. ·.: .. · •' 
· · • "":· C: · • 

"-l' .. • ... •.J 

( •• ..,., jl 'j .~, : . ~: :-.. 
~ ., . .... •' 

•"• "• )"! A , •, ,. 1 ·, 
•.•'"- .. ~..;. c,.._, 

t" .... A4-.~ .._ ..,.....,, ... _... 
v ....:- "1' J. .l r' H ~ .:_. c- o 

I 9'\ '•I 
· - ,! 1 ' " 

F ..... T,..,F ... r • .1. r \..· '"[T IJ ! t"C B A DD~E SS n • ... , . 

O • OO ...... - . ....... ...... -- ~ ... ------·-•••+ ~· ~ I I I 0 · · ··-· .. 0 OM I 0 .... ·-·· ....... ,.~·-- ......... ~ .... ~ ..... . ............ ~ ..... ... _....__ ....... ~·····--- ........ ~ ......... ···-·· .. -·-·· 
• w ... · - . ........ ··-·..-··-- -- ·-···-- .. -----.. . -.......... -.. .. . 
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• 

E.e YDRTEX LISTING 

0 07136 
007 137 

' .. 

015001 A 4367 
0:54122 A 4368 

4369 
4370 
4371 

LDA 
$TA 

•:.••••:.!l!!lll!l!!l 
lll SET I<E't' • 
,., ........ l'-1!!'-

1 • X 
FMCMF'C+l 

LD X FMIPCB 

·- • 

PROGRAM PAGE 57 

GET BUFFER AD~RESS 
SET BUF FER ADDRESS 

..... . . 

LISTING PAGE < 700 ) 

C07 140 
007 141 
007142 
007143 
00 7144 

034113 A 4372 
014121 A 4 373 
1:50462 A 4374 
115001 A 437:5 
0 :5411 5 A 4376 

LDA F~CM F' C +2 
GET ADDR ESS Of COMMAND . BLOCK 
GET WORD WITH ACCESS METHOD + 
CLEAR OUT PROTECT KEY 

PROTECT KEY 

04 
04 
04 
04 
04 
0'4 
0 4 
04 
04 
0 4 
04 
04 
04 
04 
04 
04 
0.:1 
04 
04 
04 
0 4 
04 

04362 
04363 
04364 
04365 
0'4 3 6'6 
04367 
04368 
04369 
04370 
04371 
04372 
0 4 373 
0 4 374 
0 4 375 
04376 
0 4377 
04378 
04379 
04~::30 

• 

• • • .. 

. 

00 714:5 
1)07 146 
0071 47 
00 7150 
007 151 
00 71~2 

437 7 
4 378 
4379 

015002 A 43 80 
054121 A 43 81 
0 15003 A 4382 
054120 A 4 383 
0 1 50 0 4 A. 4 3 8 4 
054 11 7 A 4385 

438 6 
439 7 
438 8 

007 153 01:5000 A 43 89 
007 15 4 054103 A 4390 

4391 
4392 
439 3 

0371 ~~ 054002 A 439 4 
00 7156 002000 A 4395 
IJ071 57 010252 R 
1). 07160 000000 A 
007 161 001010 R 4396 

007163 
007 164 
007165 
007166 
00 7167 
~07170 
007171 

00 7172 
0 0?173 
£:' 07174 
00 7175 
0 07176 
007177 
007 200 
00720 1 
0 07202 
0 07203 
007204 
no7205 
007206 

007207 
iJ072 10 
0072 11 
007212 
00 7213 
007214 
00 7215 
0072 16 
007217 
0072 2 0 
00 7~21 
OL172C:2 
0()7223 
007::'24 

0 0 ..,..,.,. -::o R 
-1 61'-1 

007163 R 
006010 A 
009074 A 
054073 
006020 
000001 
001000 
007 20 7 
007.172 

A 
A 
E 
R 
R 
R 

4397 
4398 

4399 
4400 

4401 

4402 
4403 
440 4 
4405 

006 010 
00017C 
054 064 
014062 
140423 
001004 
po7t63 
140467 
001002 
007226 
03 40!53 
006025 
0 0 7270 
007207 

A 4406 

064063 
0140:52 
150462 
0 540 so 
016002 

A 
A 
A 
A 
~ 
R 
A 
A 
R 
A 
A' 
R 
R 

440 7 
440S 
4409 
4410 

4411 
4412 

4413 
4414 

441~ 
4416 
4417 
4418 

A 441'3 
A 
A 
A 
A 

4420 
4421 
4422 
442 3 

1504~3 A 4424 
1140 4 5 A 4cl 25 
056002 A 4426 
014041 A 4427 
056000 A 4428 
01 4040 A 4429 
0:56001 A 4430 
00~001 A 4431 
001000 ~l 4432 

00 722:::.0 1072:::12 R 

ANA LHW 
ORA 1ti< 
S TA FMOM fC+2 

••••••••••••••••• 
!I SET fiLE NAME !I! .......... ~······· 

LDA 2 ,,< 
S TA FI1CM F'C+7 
LDA 
S TA 
LDA 
STA 

····!W···~~!!! 
!I! SET LUN ll! 
lllW.!f.ll!!l!lP.!I!iflf!l'-!1! 

• D ~. L ~ 

3, X 
FMOMF"C+S 
4 'I J ; .. 

FMDMF'C +9 

o, x 
Sr A FMDM LU 

OR IN PROTECT KEY 

~·*··~~ ~ ~~~w.·~--·-~·-······~··· 
• CHECK F'DR LUN = " SI " = RMD • 

·········*••••••**••·········· s ~· A ~+3 STO~ E IN CALL TO RMD 
IF LUI'! IS ON RM D CALL RMD , O CHECK 

Fi'iiPO:::.O 

JAZ 
p • .,..., I I 
C.'-'fU 

LD AI 

ST A 
LIIB I 

nu PZO 

!I( 

60 

FM!JMF'C 
S IF'CB 

JMP fMIPe5 

F'Mlf'Zil EQU • 

If" Otf A RMD 

SET INPUT R£CORD SIZE 
CB) = UN IVERS AL FCB ADDRESS 

~-~······~········~··············· W CHECK FOR LU~ = 4':5'6'7'8'''1 0 • ....•........................•. ~ ... 

. 
' 

LDA I 120 

STA 
LDA 
:'> UB 
J AN 

~ I I B _,,_, 
JAF' 

LD X 
LDB E 

FM OMF'C 
FM OMLU 
FOUR 
FMIP05 

... E .. .- •• ...> 'lt. ll 

::·MIP30 

FI'IOMLU 
F~ I PUB , X 

F'MIP25 EQU • ......... ~~*····· .. · .. ~···· 
• EUI L D UN IYERS ~ L FC B • 
lllll!2·····,~~······~····· 

ST B rr~ICBA 
LDA FMJMF'C+2 
AtiA LH f·l 
STA F'to1f~I1F'C+2 
I_DA 2 d3 
ANA RH~ 
ORA rt·iDI•i t C+ 2 
S TA 
LDA 
S TA 
LDA 
S TA 
TZA 
J t-i P• 

FNQI1 FC 
J ' B 
f" MOMF'C+l 
1 ' B 

•MIPXX 

SET INPUT RECORD SIZE 
GET LUN 

J UMP If LU N < 4 

JUMP If LUN > 10 

<B> = UNIVERSAL reB ADD~ESS 

SAVE UNIVER SA L FCB ADDRESS 

AND OUT ACCE SS ME THOD 

AND OU T PR OT ECT KEY 

SET ACCESS METHOD ~ PROTECT KEY 

SET REC ORD LE r! GTH 

SET tUF FER AD DRESS 

RE TURN 

0 07226 R 44 33 F'MIP30 EQU • 

4434 ·~·····~·~·······~···· 443~:. . BU ILD • rM OMF'C" FCB • 
4436 ~-Y.·~--~~·-···· .. ···•·· 

OC7226 006010 A 4437 LDAI fMDMF'C ""'" _ .......... ..._ 
UUI'C. C. t" 

007230 
007 231 
0(1 ............ ..... 

tc..;:,c 

0"07233 
00?234 

.. . .. 

..... ,..~~,.of -
V\..IIC.O! ~ 

05 404C: A 443S 
01 ,. ............... 

'"t .,_, V 0 H 

1:1046 :? A 
1 14Q24 A 
0':. 40 03 A 

443 '9 
44 ·10 
4441' 
444 2 

a~~~ 
0 0723':i 

44 4~ 
R 4446 

4<4 47 

. STA FMICBA 
LD A FMIF10+3 
AfiA LH~~ 
iJ RA f:viOMLU 
ST A F'M!P1 0 +3 

*•······~*········~· • OPEN + RtWIND LU • 
···~····~~·········· FMIPl O EQ.U • 

. OPE~ FMOMFC,OtO•O 

' . . .. 

SAVE 'FMOMF'C" F'CJ ADDRESS 

ENT ER LUN IN OPEN CA LL 

. ..... .. . "; 

04331 
0 4 3 8 ;~ 
04 ~: 83 

04 0 4 384 
04 0 4 38~ 
04 0 4 3Sr:. 
04 0 4387 
04 04388 

C.l 04 0 4389 
C . l 0 4 04390 

. 
D. 104 04391 

C.l 04 0439 2 
04 0 4393 

0 4 04394 
04 04395 

04 04396 

04 043 97 
04 04398 
04 04399 
0 4 04400 
04 0 44 0 1 

04 0 44 C;~ 
04 0440 3 
f)4 0440 4 

D. 1 U4 04 405 

04 04406 
0<!· 04407 

04 04408 
G4 04409 

04 04410 
04 0441 1 
04 0~412 
0 4 0441.3 
04 04414 
04 04 4 15 
04 04416 
04 04417 
04 04418 
04 0 4419 
04 04420 
04 04421 
04 04422 
04 0442 3 
04 0 4424 
0 4 0·'1-4 25 
04 04426 
04 0 4427 

:) <l 
C4 
0 4 
0 4 
04 

C4 

r. 1. . . 
!)4 
04 
04 
0 4 
04 
04 

C4428 
3 4 4 29 
0 4430 
0 4431 
0 4 A •':o ·::> 

'1' ..... ._ 

0 4433 
04 434 
0443:5 
04436 
04437 
0 4438 
0 44 39 
0 444 0 
0 444 1 
0 444 2 

. . . . . . 
• 

• 

. . 

' 
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E.2 VORTEX LISTING Y$F"I1AIN PRDGF:AM PAGE 58 LISTING PAGE < 701) 

"0 ... ""-· u ,. c . .:. ..., 

007236 
007237 
0 0 7a..4tf 
007241 
007242 
007243 
007244 
00724~ 
0 0 724E, 

n n..,..,4..,. 
JVt '- .-

007250 
0072:11 
007252 
0072~3 
007C:54 
00725~ 

0072~6 
OC72~7 
007260 

0072 61 
r· n 7':'6":' ,_. iJ , '- L-

007263 
007264 
!307265 
007266 
0 ......... ., ... u ,. c. t;: (' 

007270 
nn 7~-,, 
'-"Vtt-1'.&. 

0 ~-, .'"'""''"' IJt'C.tC. 

007273 

1)0727 4 
007275 
00727 6 
007277 
007300 
ron-......,,... 
uu; .ju.&. 

0 '17302 

007303 
007 304 
007305 
007306 
')0 7307 
007310 
007311 
1)07312 
,. 0 -, 3 1 .... •J . ,. ,.:. 

007314 
n:-;(""':" .. ~1~ 
ti . ... - ... 

007316 
,...,....,._~

') '~' , . .:, • .1 r 
007320 
00'?321 
007322 
007323 
007324 
00 ........... ...., .. 

t' ..;, c ...J 

007326 
0

.~ ................. 
t..'f ·~·c.,· 

. .. . .... . , ... . .. . ....... . 

GOb~O~ 
000404 
~00000 
003000 
007261 
000000 
000000 
005001 
001000 
·o~'"'"'C"~ J, I t' C .. ..J C:. 

074002 
006505 
0044:i7 

000003 

007135 

000170 
000000 
00140() 
000000 
000000 
000000 
000(100 
00000!) 
000(101) 
000000 

000000 
005170 
000000 
000000 
000000 
000000 
000000 

A 
A 
A 
A 
R 

..... 
H 

A 
A 
R 

A 
~ 

H 

R 

R 

A 
A 
A 
A 
A 
A 
A 
A 
A ,, 
H 

4448 
4449 

4450 
4451 
•4C" .... .. ..JC. 

44:53 
4454 

44:55 
44:\E. 
44:57 
4458 
44:i3 
4460 
4461 
4462 

4463 
R 44€.4 
E 4465 
E 4466 
E 4467 
E 4468 
F: 4469 
c: 4470 
E 4471 

4472 
A4-,.-, 
~ t .:,. 

•4'"'4 .. { 

TZA 
JNPll 

•••••••• lli 

lf. ENTRY lf. 
lllllf.ll!ll!llfll!ll(ll( 

FMIP STX 
JSR 

nliP>(X BSS 
DATA 

fMIPCB ESS 
fMIPFC ESS 

FMDMLU 
FMDMFC 

FMICBA 
FMIPUB 

E ~ "7' ..., ..., 
DATA 
BSS 
FCB 

B (' , . ... .., 
EQU 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
D~l TA 
EXT 
E >~ T 
E:<T 
EJEC 

FMIF'XX RETURN 

Ff1IJ'>XX 
FMPT•X 

SAVE' 
~<FER 

EXIT 
PARAMETERS 

1 
3 
1 

RETURf'l ADDRESS 

• i 

. ' . 3 PARAMETERS 
ADDRESS Of COMMAND 
fCB ADD RESS 

• 1 

FMIPOO 
1 
J2o,o,3 ,o,o 

• 

FM!P START 
I r·lPUT LUN 
l~lPUT FCB 

ADDRESS 

1 IN?UT FCB ADDRE$S 
ll!-4 
PifCB PI 
L.OFCB LO 
.t;IFCB BI 
BDFCE BO 
SSFCB SS 
GOFCB GO 
PDFCB PO 

BLOCK 

P!fCB, lOfCB,BI FCB,BOFCE,SSFCB!GOFCB,POFCB 
SIFC B· 
• .... ~cK~J 

4475 
4476 
44 7 7 
4478 

••w••••••~ .. ••••~•••••••••••••••~•••••••••~~•••••• .. •••••• .. •••••••• .. •••~• • 
INPUT RECORD CFMIR) 

4479 ,. • • 

4480 • FUNCTION: INPUT A RECORD IF NECESSARY AND SET BUFFER ADDRESS 
4481 ll! -· · 
4482 "- ENTRY: NO SPECIAL CONDITIONS ... .. -- ."' '"t '"t o'j .j .~ 

4484 • CALLING SEQUE~CE: JSR 
DATA 
DATA 
DATA 
DATA 
DATA 

FMIR,X 
..... ,.,.a: -"t""tO..J .-.. 

,1486 :. 
...... ~._, •.. .... ··+ 0 i 
... ... r.r,:. 
.. ,. ""'t C• 0 ;,o-. 

...... ,....1'""'1 * 
~~0 :J ;o~~;. 

44 ':; 0 :.. 
44'31 :.. 
A ·• n- ~ '"t .. ::."C. 

4493 lf. 

4494 lf. 
4495 lf. 

4496 :.. ... ... ~..., -"+ '"+ 7 , · ~ 

D< 1 T : A ::: C I F iiD E R R 0 R S 

BUFFER ~DDRESS LDCATIOti 
RECORD COUNT ADDRESS 
WORDS PER SECfOR ADDRESS 
FeB 1\T'\"1"\f"'\t-<C""~ 

l"'lJ~~T.c.,;,~ 

ADDRE :;S OF LU~~ 

OBJECT MODULE READ INTO 
BUFF ER ~DDRESS SET. 
A=-1 IF END OF FILE 

·ri~:sr · T'oltFr-(r' r> v r ~ .• 

ERRORS: A=5 IF I/0 ERROR 

4498 ·······~~~······;.~·············~~~~--~····~····················*••*•••• 007303 R 4499 FMIROO EQU * 
034073 
04500~ 
01500G 
005002 
004~41 
034065 
006010 
005667 
001020 

12406::. 
007316 

A 
A 
H 
.~ 

H 
. •. 
11 

A 
A 
R 
A 
R 
A 

O ... ~r·"r: ~ ._. ·-· _, ._, .. • t··~ 

"...,4""'n ~ vc. \.'0 .. n 
016000 A 
144062 A 
o5Eoooo n 
001016 A 
007360 R 
01~000 A 
024052 A 
06 4012 A 

At=n l"\ 
... ..J t 1 v 
4 5l) 1 
.:1"-=:!1-:? ,--.JvC 
.. a,_, ,... 
"t .,.1 l~l ..j 

·" C' ,... ... 
"""t' .j IJ --t 

4505 
4~06 

4507 

4~08 
4509 
A"'"f': ~ ._, l J 
"" ..... 

.... ·-' 1 1 

45 12 
4 "' ..... . .J ... .,:. 

4514 
4 C'.C' 

•..J ,;. ·-' 

4516 
4517 
4 ....... ·-' J. ·j 

FMIRlO 

LDX 
I rm 
LDA 
T Z I: 

L D >: 
I n ,..,_, T 
\... \.; H J. 

.JBZ 

Ail D 
EQU 
<r .... ""· 
-~ I H 

LDB 
LDn 
~·~ .. ~· 
.~ ·-· J:.• ,, T ,, 
·~ o'"'! 

JMi Z 

LDA 
LDB 
·-:" T r.· 
·~ ,1:• 

rt1IRRC 
a ~ ;< 
'• •. : 
I,) !i .\ 

• J. 

;:· 1·1 I IUJ A 
=- -n!':"' 
· n s;,r 

;:-··''Pl(l . • ' .1. ; .. 

.. •... R R-' I' , ·, , IJ. .,_,....,. 

t""\ '· I 

·-· ' :'\ 
:'"" .... T ..... I1<r'"' 
r n .L r:-. ..... ~ 

0 ' B r-•.·T,.·Rr· 
I I' ' ... ('(.. · . . :;. 

0 ' p. 
Ff'ilRtlE 

.-. '·' 
1,! ' ..... 

r· t1I R r c 
FMIRIR+4 

. . . ,., ·-·- -a..--.--.. .-... ---- - . . - ·- -~~ .. ·· ~·· ····-· ~---- . ' ... . ........ -.. ~-- --.. ... ~ ............ ..... .. .... -..;. . ~ . 

GET RECORD COUNT 
INC~:Er'lErH RECOF.:D 
GET RCCORD CDUrH 

ADDr:::ESS 
cr.u rn 

IS RECORD COJNT EV EN 0,2,4,6, 
GET BUFFER ADD RESS LOCATION 
,...E..,. 
U I T.•. '•-'· F r-r E R A .... , .,., r, r co· ~£ ;_, 1.• (':, c.. .~ .,;_ .. 

JUI1P ~F RECnRD CDU~!T EVEN 

ADD PECDRD SIZE 

• • • 

"E ......... .-;-[~ "DDR ... "'" .................... ~.- .- .,._ ., M .... .,:. • .0'-'r r r:. ~•- c.. -~ -:~- r u,... .. r-f'.U' .... c_.:;..).J.' l '..J 

GE·r WGRDS PER SECTCR ADDRESS 
GET WORDS PER SECTOR 
SUBTRACT RECORD SIZE 
SE7 WORDS PER SEC TOR LEFT 
JU11P IF WORDS STIL L IN SECT:JR 

GET 
GET 

BUFFER AIIDR>-SS 
r;:;I: ADDRES;$ 

:SET FGP. ADI:RE$S 

. ... . ~-- · · ··---·-... .. ...... .. ... ... . 

• 

04 
04 

04 
r. 4 •J 

0 4 
( I ..1_ ., ~ 
04 

04 
04 
04 
04 
04 
:)4 

04 
04 

C/4 
04 
0 4 
04 
,-. 4 ·-
0 ·-l 
04 

04 
04 

0 4 
ro .4 
L' .. 

r, ·4 v 

04 
04 
(14 
. -u '"t 

04443 
04444 

04445 
Ci444E. 
04447 
04448 
0444':l 

0445(1 
04 45 1 
04452 
04453 
04454 
04455 
04456 
04457 

0 44 5 ~: 
(1 445";-J 
04460 
0 4461 
044E.c: 
04t..63 
0 44i;4 
'I ,., ·-t ,. c: t.. ·-•·t C · 1 

r 4 _, ' ,. d "t t:. · •. • 
04 46? 
G44E.!;:: 
04469 
044 70 
fl4,~ 71 - ' ' 

0 ... ,, 7 ( ... .,_,., .., 
iJ447 7 

04 044?8 
o.,; 0447·;-
r. ...... ,... ... r . • ·, 
•,l""t U ... r"·,·O(_I 

,-, A ,., 4 ·'" ,~ 1 
1,.1 '"t l l '"t ·::. .. 

04 0448:::: 
o''oA o"oAAO., .-, 
;_; ...,. l,l ! i' ..... ·--=· ·=· 
o"iA f*o .'l ,4o~A 

.,; ' 1' v ""t "t '-' .. t 
i"i o!i ""' " " .-. .:· '-' ., v -r · ·r • .• • ._1 

r. 4 ,_, . 
..... . .. 
L' '1' 

0 4 
,-, 4 ,. 
,-. -~ 
'.' "-t 

~· 4 
:) 4 

; ·, "! 
,.1 ..,. 

.-. ... I··' o l' 

.- ' r; (:. 
,-·. .~ •.· ,. 
.-. . .. 
• j ' • • ' · . .... .• 
· _! ~ 

04 

i') •1. , . . 

t"o .1 
!_! - .· 

(I 4 

.... ... 
~-i ·-;-

,.., ·.0: 
•.: ·~ 

(! 4 

(! 4 

. ........... -, 
1) ""t O.f oj / 

0 4 4 8 :?. 
f1 A4::• -:j .. ~ J . 

04490 
04491 
(1 44 9<': 
O A.-I: f.:i ···, 
t "t ... t -· -.! 

04494 
fi .·'! ~- Q c:, .. .,. . ~ .... 
04··1 9 E· 
,, o.1 (,of (".J ')' 
•..-r··t ... • .· 

•· • . -oc:l-' ' 
• .. • ~ ·- ' ) J, 

0 4502 

O ~""o~ '+ ·-· .;. 
('I .•1 '~. .-,. ..i 
·J -, ·- "' -, 

C A t• ' ·~ l) '·t-)1}..-· 

,., ..., c:: .-.. ..... 
IJ .. r ·-' '-' ::o 
r. ..:.i. c 1 fl 
'·· ' ' .._I • •• 

0 4511 
.·1 4 "'i J :,. •. •.. . ,_ 
t! 4 c::: 1 ·:· 
• .. • ••' .L • .. .' 
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E.2 YORTEX LISTING YfF'MAIN PROGRAM PAGE 59 LI S TING . PAGE < 702 ) 

o.o 7330 
C0 7331 
007 332 
0 073 33 
"0 7 '>'>4 oJ , ....,..,, 

00 7335 

0 ~7 336 

:J07 337 
007340 
00 7341 
007 342 
00734 3 
007344 
00 734::! 
,, 0 ... .., d -
I,.• t'·..J•b 

l., 0 ..,. .., 4 7 • t ...., r 

0073 50 
. 

007 351 
C0 73 ~ 2 
007 353 
007 354 
0 07355 
1)1)73~6 

0 0 7357 

'.:' 07 360 
J0736 1 
00 - .... 6 .... ,. ..::> c. 

00 7363 
00 736 4 
00 7365 

eo 7366 
0073 67 
u073 70 

00 7371 
00 ..,.,.., ..... 

(' ~t'C. 

'1 07-:>7~ • I .._' I ...J 

•) 0 ~, .., 7 4 .. (' ..., , 
0 07375 
007 376 
0073 77 
00740 0 
0 0 ? 401 
007 402 
0074 03 
0 07404 

-

05600 1 A 4~19 
034050 A 4 5 20 
0 14 006 A 4 52 1 
15 0 462 A 4 522 
115000 A 4 52 3 
05 4003 .A 4524 

4525 
45 26 
4 52 7 
4528 

4529 

STA t,B 
L D ~< Ft'llRLU 
LDA FMIR IR+3 
ANA LHU 
ORA o , x 
~TA FMIR IR+3 

········~--····· ~ · !f. READ A RE CORD • 
lf.lf.~····lf.lf.lf.lf.···lf.lf.lf. 
FMIR lR READ o ,o,o,o 

• 

LD AE F"MIRIR+~ 

. • 4 

SET BUFFER ADDRESS IN FCB 
GE T ADDRE SS OF LUN 
GET WO RD WITH LUN 
CLEAR OUT LUN FIELD 
lJ.R IN LUtl 
SET IN I /0 REQUEST 

RE AD S~STEM BINARY & SUSPEN D 

GET NUMBER OR WORDS READ 

00 6 505 . A 
000 404 A 
1 00 0 00 A 
000000 A 
000 000 A 
00 000 0 A 
00000 0 A. 
0060 17 A 
0073 4 3 R 
034030 A 
055000 (.1 

4 530 
4531 
4~ 32 

LDX 
S TA 
S TAT 

FMIR WS GET WORDS PER SECTOR AD DRES S 

006505 A 
"'00 .... ....... v .j(.j A 

R 007336 
007366 R 
00736 3 
007366 
007366 
007360 
iJO:iOOl 
001000 
107374 
0 0 7":' 60:0 . .._. ...., 
005 3 01 
001000 
107374 
007366 
0104 65 
001000 
107374 

R 
R 
R 
R 
A 
A 
R 
R 
A 
A 
R 
R 
A 
A 
R 

45 33 
4!5 34 
45 3 5 

4:5 36 
4 537 
4 5 3 8 

4 539 
4 540 
4~41 

F'l't I RNE ElW 
TZA 
J ~1Pll! 

FMIREF' EQU 
DECR 
JMP• 

F'M IRER EQ U 
LDA 
JNP• 

4542 lf.!Ut'lUElrllll!liE 

4 543 -. ENTRY * 
4544 ••••••••• 

074002 A 4545 FMIR STX 
00650 5 A 454 6 JSR 
004457 R 

4~47 
000005 A 4 548 

4 5 49 
4550 
~- .. .. ., ..J.,J J. 

4 552 
4 5 53 

007303 R 4~~4 
000074 A 4555 

4556 

;=- M 1 RXX 

FMIREA 
FMlRRC 
FMIRW S 
FMIRF C 
FM!RLU 

n1 I RRS 

"B$:; 
DAT ~ 
;.; s s 
.... <' " 
l> ~~ .., ... ~ 
J:J ..:t ..:> 

B.,...,. 
~~ ... .. .. 

L~-"' 

DAT~ 
DATA 
EJ EC 

o,x S ET WORDS PER SECTO R 
f MI~IRtFMIRER•FMIREf,fMIR E R,fMIR ER 

r-t'l! R X X 

• 
0 1 
FMlR XX 

F'MIR>CX 
F'r'IP T, X 

1 

1 
1 
• • 
1 
1 
FMIROO 
6 0 

A= O NO ERRO RS · 

A= - 1 EOF DET ECT ED 

A= 5 I/0 ERROR 

S~VE 
XF' ER 

EXIT 
PARAMETE RS 

RETURN ADDRE S ~ 
5 PARA METF.:R S 
BUFFE R ADD RESS LOCATION 
RE COR D COUNT ADDR ESS 
WORDS PER ~ ECT OR ADD RESS 
FC 3 ADDR ESS: 
AD::JRESS OF LUN 
FM l R START ADD RESS 
RE CORD SIZE 

Lrt!T I L I/0 DCtl 

·······································~ r-···· ·~· ~ ···············ll!······ '1! 
455 7 
4558 
4~59 

4:60 
4561 
4:5 6 2 
4563 • 
45 64 !f. 

4 56 5 
4~E.6 • 
4 567 

. . 
0 0740~ R 

45 68 
4 569 
4~70 
4 :57 1 lR 

4 572 ~ 

4 573 * -.~ 4 ~74 
4 575 !f. 

457 6 !f. 
4 577 • 
4 578 !f. 

4 579 !f. 
45 80 J: 
4 581 !f. 
4:; 82 !f. 
.o~~ ~,::"""' ~ ... ..1 - v . 
4~ 84 • 
458~ !f. 
4:58 6 • 
4~07 • 

LIST OBJE CT MODU LE <FMLT) 

TO Ll ST EIHR'r' 
THE LO DEVI CE 

AND 
AND 

E ~ TE RNA L NAME$ OF AN OBJECT 
EN .rE P THE EN TR Y NAMES IN THE 

ENTRY: ... 0 ol SPE CIAL CONDI TION S 

CAL L ING S EQUEt~ CE : JS R 
DATA 
DFHA 
DATA 
DAT A 

FMLT, X 
ADDRE SS OF CO MM AN D B!.O CK 
FCB ADDRESS 
ADDR E:-' S OF L I NE.: COU NTER 
ADD RE SS OF I D ~NF ORM AT10N 

COr•HlAND tLOCK: ~ORD O: LOGIC AL UN IT NUMB ER 
WORD 1: KEY 

E>:IT: A= O IF 

ERR OR S : A=l 
A=2 
A=3 
A=4 
.... - .. ..- ..J 
A=6 
A=S 

;..iiJ ~D S 2- 4: .BLA NK AREA 
:..: oRD 5: SECTO R CO UNT 
I.J 0 R D S E. - 7 : B L A I~ 1( A R E (l 

NO ERRORS 

IF LU N OR KEY ERR GR 
I f NAME ALREADY IN DiRE CTORY 
I F OLD NAME NOT IN DIREC TORY 
I F 
I f 
If 
I f 

I •• " U "' ,... I ~· • E •• T ~ '"' ~""• .... .P ~ r r •-· 1 ., .;) r ,... :_. "~ 
I / 0 ER RO R 
DIRECT ORY STR UC TDR 
~iD EN TR':' NAME 

"'0" E'·' T"" r"' 11 "' 

ERRC R 

4~88 
4:5 89 
4:590 
4:591 
4 ::592 

·······~~···--·· ~ • CLE~ R B lJFFER 1: 

·······~···· ~~ ·· FrTLTO O EQU Y: 

• 

.-

.. 

. -· ·- -- ·- ·-·- --- . 

. . . 

- - ·· . ·- -··- -- . 

~l ODU LE ONT O 
Tl • ,... r:- ·- ·r ,., R " .1 " .... ~ 1...; i 

- - ----· -

" 4 ,, 
04 
04 
0 4 
04 
0 .4 
04 
0 4 
04 
04 

04 

(J4 

04 
04 

0 4 ,.. ~ .... ... 
04 

04 
(14 
04 

04 
(14 

04 

(• 4 
04 
04 
04 
·; 4 

04 
(: 4 
04 

(J4 
f" ,., .... ' 

'I ·' < ' T 

~J 4 

r . " .... 

I'! ,4 
i,,o I'\. 

" ' 
" • -,. ' ., ... 
C • ,, ,, . 
.' .... 

I'• 11 
·,.1 · t 

. ' • • 

., A ....... 
:' I' .. 
I '' ,.': 
•J -

' . .• 
~.' T 

.. , 4 

. 
~ r 

i\ 

' .. •, l;o • 

·- . ., 
G4 

~ 4e-' 4 
v ·-' ' 
04 515 
.. ..c c .. ,. 
ll "t ._1 .i. ::. 

0 4 5 1-7 
04518 
.• ,1-u ., .J ':! 

04520 
0 4 5 2 1 
0 ,; c; ·j ·::> .., ._, '- ...... 

04 523 

04524 

0 4 "'"'"' . ...., c. ..... 
0 4 e-·:· r ... 1 :-. I;.• 

0 4528 
0 4"' .... "' ' • .... c. :> 
0 4 530 

(14531 
0 4 "' ·') ·::> ._, ..J .... 

(1 453 3 

045:3 4 
0 A 1:' .-, - · ... ,. ._ •. ;, ::J 
,.1 ... C' ..., c_ 
v " !' • ..) .j ' J 

1.1 c. t~ .. : . ., 
"' .. . ) .... , ( 

0 4. c .-, ·~· 
.J ._. " 

,, ~ .,. 4. I'' 
.... "i' ...... _, 

045 41 

• . .,. .... ·:J u q. .._; "'i I ~ 
r• A o: 4 . ., .. ~ .... J ·J 

• 

0<',54 ;' 
,.1 A C: .·~ •:-· 
'• "f' •,,.I "'T'....' 

r, A ~' :4o' 'o .... '"r .... ; ._.. ::o 

0 d r::' r::; 1"'1 
r •. J .. ~u 

..... ... c.:: t:. ··-:.o 
') '+.,;..; .·· 
n ... ~c:." Q 
iJ ""t ._! ._1 • -· 

0 ... ~ .:.. c: ·:; 
--;- .._. ..... .... 

r, .-: ~ .. : C: f: •.. ~ ·-· ._, ·-· 
~""t:6 ' ... ~ •• .J J. 

I I "'• .;. ~·' ~ 4- - , .. 
\J •...O'. JI. 

.-1 {I .. ~ ,; ·":) ·-· ,. ·-' '·" ..... 
~ --~~ .. ... 
,_. ..... _I i .• "t 

~ 41. r~ ::' (• 
o) • ·- I "' 

n .-ic~ · ::-~ 
oJ "T ·-· ;' .... 

>"o A C"' -, '"' 
1,.1 • t ·- ' ... c . 
r, .,.. c: -,. -. 
v .., ·-' ~ .. ) 

0 .. " c. ·:- .1. 
~ ·.J · 'T 

r· 4 c: ...., ·=-... , . ,_; r' .._ , 

'4'_....,,. 
"-' ··-· ;•' 1:'· 
n !." r.~- .. _, 7 
v r ... • •' , , 

0 t ·: 7 g 
1' _ 1 , "' 

n .. 1.!' .,.., ~-
.. 4-...;0V 

.... .. .. 0 ."! !'::' ~ ..... ) - .... · .. • :;:. 1.: 
... ..... - . 
~. ' .J I,._ 

:_1 l 
0 4 
r· <1 -

0
~1 \-o'''o ,-

~·) ·~··'-o 

G ,..c;· - ,r .. · 
.. !" •• _! .::, ·- ' 

04581S 
U
,-;- ~i e r-• ..., 

y ,J ·=· •" 

• 

• 
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E.2 VOR TEX LISTING 

.. 

007 40~ 
007 406 
00740 ~ 

0 g 1'·41"' 
00741 1 

•)07 41 2 
007413 
007 414 
007 415 
007 416 
007 41 7 

0074 20 
00742 1 
007422 
007423 
007 424 

007 42:5 
00 7426 
007427 
007430 
007 431 

0 \0 7 4 32 
0·07433 
00 7434 
00743:5 
007 43 6 
::J Q7437 
007 440 
0074 41 
0074 42 
0074 4 3 

0074 44 
00 7445 
007 44 6 
0074 47 
0074:50 
0074 :51 
007 4:52 
007453 
007 4:54 
007 4 55 
007456 
007457 
007 46 0 
007 461 
007462 
0074 63 
007464 
007 46 :5 

007466 
00 7467 
007470 
007471 
007472 
007473 
007474 

0 0747:5 
007 476 
00 741, 
'~ 0 7:500 
0 07501 
uo7 502 
V07:i03 

007~0 4 
007 50:5 

014~30 A 4:593 
006:50 ~ A 4~ 94 
0. 1 0 l 3 0 R 
000044 A 4:595 
007637 R 45 96 

4~97 
4598 
4599 

01422 1 A 4600 
054021 A 4601 
1.20 421 A 4602 
05 4 005 A 4603 
12 0 4 23 A 4604 
054010 A 4605 

• 
01042 3 
006505 
003735 
00000 0 
007640 

. 

46.0 6 
4607 
4608 

A 46 0'3 
A 46 1 0· 
R 
A 
R 

0 10 4 it. A 
006 :50~ · A 
0 03 73:5 R 
000000 A 
00764:i R 

4611 
4612 
4613 
4 614 
4 61~ 

46 16 
4617 

4 61.8 
4 61'3 
4'620 
4 621 
4622 

00:5101 A 4 623 
0061505 A 4624 
001061 R 
000000 A 4 625 
07400 3 ~i 4626 
01046-1· A 4 627 
00650::i A 4 628 
003735 R 
000 00 0 A 4629 
0 01'652 R 4 630 

0 141 64 
12042~ 
0540 11 
05 4 030 
1 20 464 
054037 
054053 
054060 
05 40 7 4 
006505 
007 1 25 
00 6701 
000000 
00 10 02 
007466 
010424 
00 1 000 
1 07627 
007466 

4631 
4 632 
46 33 

A 4 6 3 4 
A 4 6 3 5 
A 46 3 6 
A 46 37 
A 46 38 
A 46 39 
A 46 4 0 
A 4641 
A 
A 
R 
R 
A 
A 
R 
A 
A 
R 
R 

464 2 
464 3 

4 644 
4645 
4 646 

4647 
4 6 48 

4649 
4650 
46:51 
4652 

A 4653 

LD A 
JSR · 

FM LTBI< 
FMS'A' X 

DATA 36 
DATA FM MLTB 

·······~---~······ • SE T ADDRESSES • 
~-~····~-~ ~ ······ LDA F MLT ID 

STA FMLT06 
ADD CI'IE 
STA FMLT02 
ADD F" OUR 
STA FM LT0 4 

ll ll! " • ll!ll! ......... II. ... .. 

• MOVE ID l'iAI'IE: * 
~········!1!!1!1!'-ll!llliF. 

LDA FOUR 
JSR FM MV,)( 

FMLT02 DATA 
DATA 

ll!!l!liF.llllli!J!~ll! ll!!l! •• 

• MOVE DATE ll 
!l!!l!ll:ll!lr•••• -:: ••• 

LDA 
JSR 

F'MLT04 DA TA 
DATA 

·~····· ::t lf.llll!l!ll 

"- MO VE SIZE I! 

••••••••••••• 
ItfCR 
JSR 

F'MLT06 DA TA 
STX 
LDA 
JS R 

F'MLTOS DATA 
DATA 

•••••••w.=«•~·· 
"- GET EN TR'( • 
ll!lf.lflfllll:lll!ll!liEiflf 

.. L DA -
ADD 

F'f'tl T 10 

STA 
STA 
ADD 
S TA 
~TA ~ H 
STA 
ST .1 
JSR 

DATA 
DATA 
JAP 

LDA 
J f1 ::::- ~ 

FM LT12 EQU 
,.. ...... lf.!ll'l!:«!f.ll!l!lll!l! 

!II CREATE FILE: • 
ll! • ll! • ll! ll! • lf ,.. • : :f. • lll • • 

0 
FML HIM 

F"DUR 
rMMv . x 

0 
F"MLTDT 

A 
ft1 BA' X 

0 
FM L TO S 
THREE 
FMMV'X 

0 
F' ML TSZ 

F"MLTC B 
TWO 
FMLT 10 
FMLT14 
THRE E 
rt1L T18 
Ft1L T20 
FMLT2 4 
FI1L T26 
FMGT , X 

FMMENT 
0 
FMLT12 

t:IGHT 
r M L T>: X 

JSR F'MCR t X 
R 
R 
R 

006~0~ 
00145 1 
10763 1 
1 07632 
000000 A 
001016 A 

4654 
46~~ 
4656 
4657 . 

M--Lt:. 
MZE 
DATA 
JANZ !II 

Ft1L TCB 
F MLTF'C 
0 
FMI_ TXX 

107627 R 
4 658 
4 659 
4 660 

A 4661 
A 4.6 6 2 

liiJ!!I:J!ll!llll!lllll:lllif.!lll!ll 

" MOVE EtiTRY II ............... 
LDA 
JSR 

THREE 
F'~INV , ;-< 

010464 
006505 
003735 
0000 00 
00765 7 
00 1000 A 

R 
A 
R 

4663 FMLT1 4 
4664 

DA TA 
D.:-1TA 
JMP 

0 
FI-lL Hll 
~ML T 22 

00 7530 
007504 
005001 
054241 

R 
R 
A 
A 

.6,.. .. 
... 0...1 

' . 
FMLT1 6 EQU ~ 

T J .. a. . 
~~ ·~·~;.: .. : r M L T I I 

:1! JE ••• •lf!'J. -;~'j .~ ... 
:.. GET t 't-i'TR'l 1 • 
,.,.. •••• "!!lll!li! J!ll!!llt: 

007506 006505 A 
007507 007125 R 

4 666 
46 6 7 
466 8 
4669 
4670 
46 71 
46 72 JSR i="MGT , )< 

• 

• ~· · ··~ ... ... ..... _._ _______ - ··. ·~ • • • •• 0 • - • •• • • ••• 

... 

. . 

PRO GRAM PA GE 60 LI ST I NG PAGE < 

(A) = • • 
CLE~R LI ST BUF'F'ER TO BLAN K 

COUNT 
ADDR ES S 

GET BASE ADDRES S OF ID I NFORMA TION 
S.E T $ I 2 E AD D R E S S 

SET NAME ADIIRE$S: 

SET DATE ADDRESS 

COUNT 
MOVE NAM E TO LIST BUF'FER 

FROM ADDRESS 
TO ADD RESS 

CO UN T 
MOVE DATE TO LIST BUFFER 

F'ROM ADDRE SS 
TO ADDRESS 

A.r!E.O 
FIR S T MUST CONVERT TO ASC II 

AD DRESS OF BINARY NUMBER 
SET ADD RE SS OF PACKED STR II'iG 
COUNT 
MO VE SIZ E TO LIST BUFFER 

FR DM ADDR E:S:S 
TO ~DD RE SS 

GET COMMAND BLOCK ADDRES S 
COMPUT E FILE-NAME ADDRES S 

COMPUTE NE W F'I LE-NAME AD DRE SS 

GET AN EN TRY NAME 

AD DRESS OF STACK CONT ROL BLOCK 
AD DRESS Of ~HERE TO PUT ITE M 
JU MP IF ITEM TAKEN F ~ DM S TA CK 

ti 0 E liT R Y ti A 1·1 E 
EXIT WITH ERROR 

ADDRESS OF COMMAND BLOCK 
FCP. ADD RES S 

EXIT 1F ERROR 

COUNT 
MOVE IT 

F'R OM A~DRE SS 
TO ADD RE SS 
PR OCESS NEX T EtfTRY 

RE S ET ITEM IN DIC ATO R 

GET ITEM 

.. 

• 

• 

• 

• 

703) 

0 4 04588 
0 4 04589 

c ~ 0459o 
04 045'31 
0 4 04592 
0 .1. 04C'~o ·"> 
~ .._1 "":' ·.:J 

0 4 04594 
~4 '4 C'"C' I; Ll ·-' ~ ~· 
0 4 04596 
"4 "4C'r.-, u u _,.,,. 
0 4 0 459 ::: 
0 4 04599 
04 0 4€.0 0 
0 4 04601 
04 04E.02 
0 4 04603 
0 4 04604 
0 4 0 460 5 

0 4 0 4 60fC. 
04 04607 
0 4 04608 
0 4 0460':l 
0 4 0 4 6 1 0 
04 046 1 1 
0 4 04612 

0 4 046 1 3 
0 4 04614 
0 4 0461~ 
C4 04616 
0 4 0 4 6' 1 7 
0 4 04618 
0 4 04619 

0 4 0 4 620 
04 04621 
04 
() 4 

04 
3 4 
04 
0 4 

04 
04 
0 4 
0 4 
04 
04 
,., d 
" . 
01 
04 
f) 4 

04 
04 
0 4 

0 4 

.-, c1 
~ . 
'
~. .-4 
~j '+ 

04 
04 
(14 

04 
1)4. 
.... ·"' 
•J .. 

04 

0 4 (; "' ·;:o - c. .... 
04 -~ .. -. b c..:. 

04624 
04

, •. ., 
b c: . .:.. 

U- 4 (. ·=· (' _, ._ _ 
{Aw•-, 
cl"t'C.Ct 
r 4 • -" d bC: -:> 
04629 
0463(1 
O A''"' "'t O~l. 

04632 
0 4 63 :?1 
0 A '.-, 4 ~ o...:-

04635 
0 4 ::.36 
0 46 37 

1-. ,.. c.. ~ ·~ 
-·~Q._! .· 

0464(1 
04E.41 

04642 
·-~ 4 .... .. -::..· '·' r::· '-t .... 

04644 
' A • • r.• 1_1 <.;. ~..:· ... .~ 

046 4 6 
046 47 
0464 8 

04 0 465 3 
04 0 4 654 
04 0 4 655 
!J 4 0 4 656 
0 4 0 465 7 

04 0 4 6 58 
0 4 046 59 
04 04660 

04 04E.6 1 .-. ~ r.• "'t 
,·, 4 
•) 

0 4 
04 

04E.;:. 2 
nl ,., .- .,. .-, ... ... J::, t; •. ;, 

04664 
04665 
04666 
0466? 

' 



E.2 VORTE X LI STI NG 

0075 10 006701 R 
00 751 1 000000 A 

':1 07513 

4 673 
4 E.74 
4 675 

4 E.7E. 
A 6 •r .... ( .,. 
4 ........ -

f.) l ~ 

D0 75 14 00 650 5 
J 07515 002330 

A 4679 
R 

00 7~1 6 

007~2 3 
,,11"'1-:o C""\4 
t...I U f ...JC 

007 525 
00 7~ 26 
·1 n ., .., ..... .., 
·• .. ,.- ..,, C. I 

007 :l 30 

00753 1 
no? «-:><> .... .. , ...J ...; c:;. 
., ,.) .,.., '"'? 
. • • t ,;! .;;J ..... 

01) 7~34 

007 5 3~ 
007 !53 6 

': 07~37 
:j:J7 ~40 

') 0 7 ~ 4 1 
.-.n-,..:.· 4"" :_· '- ... .... c. 
007 ~4 3 
,...,,.. _ .. 4 4 
·- i.) ~· ~ 

0 07~ 4 5 

1) 0 7546 
')07 547 
on7~. s o 
nn..,.e or l ._.v;.JOJ 

.-, t"'t 7 1!::': ~ -=· .. 'V f·J- .... 

O fP5~3 
U 01~ 54 
I' 11 ~ • " "" ... ... ' -' .J .... 

0 0 7 S S 6 
0 0:'1'~!5 7 
(.107.:56 0 
0 0 756 1 

0 07156 2 
007~63 
007564 
. n.., ., ,.'"' u l ,. ·-' 0::• ·-· 

t..: 7566 
007'.H~' 
Q07 , 70 
007~11 
,...ra -, e ~ l!lt 
• .. • •J t" ·.J r C. 

) 0 7 57 3 
•3 07 574 

I) 0 7 ~~ 7 5 
:J U7 ::: 7 6 
.., .... . 0 .. 7 ....... · ~· ~· ; 

n ..,.,. , () I J .. , •.. •.. 

0., .., .,. •: 0 ? ._, , ,. . '-

007b0 3 
... rf"'.-' t""":4 v ._, i' f • ..., 

oo;-t.o5 

'"""6"1 .i l.i "' ~ R 
1 0 7 6 3 2 .R 
000000 
00101 6 
10·7627 

0104 64 
.... ,.. .... 0.,. 
l' u b .. .,1 .. J 

003735 
000000 
0 076~7 
00 ... .... ,0 

I .... t :; 

04 4 2lE· 

006~0~ 
007125 
006701 
0 0 00 0 0 
001004 
007 ~~ 3 

006~0~ 
002330 
1 07 6 :::;1 
107 6 3 2 
occ oo o 
COl Dlf. 
1076 2:'' 

A 
A 
R 

A 

A 
R 
R 
R 
A 
A 
R 

0 1 0464 ~~ 
006 5:.15 A 
(l o ....... .., .. ~ 

.;o tf .,) ..._I I ._ 

c oo oco 
C C7 E.E..J 
"" ,., ..., .. to: - · 
11,.1 U 1 ._1 ""' .;. 

R 
R 

0() 650~ ~ 
0 07'1~~ ~ 
00 6? 04 
()07£ 7 0 
0 0 1004 
607!5,6 
04 .. l6ei 

. . • 

1. 06 .. """ " -.. l l '•,J 

00 ? 1:!'t. . ~ ..... . _. 
C' OE.7 04 
f'! -, "> C ·~ A 
._i t;( ..;.o (a"'j' 

0 01 566 
0 !4 16 (1 
OOl C:l~l 
10 762 ? 
OJ 4!) rl 1 
n .. c- r!~"~"· 
V J. ._I U fJ ' J 

eo 1 o H 
0 0,6 11 

p 

4 6 80 
4681 
4 682 
4 6S3 

4 68 4 
4 685 
4S86 
.1 ,.. t'\ ..., 
"t r,:; .:;. ,. 

4 688 

4 689 
4 ":'40 0::. •• 

469 1 
~ 6~2 
4 6

,., ~ 
:> ..;. 

46 ~4 
4€. 3~ 

46 96 

4 ?0 0 
47 0 1 
4 70Z 
470 3 

47 04 
47 0 ~ 
4? 06 
47 07 

47 08 
4 709 
4 710 
4711 
4 712 

4 "'?1 "' • , .. ~ 
471 4 
4 715 
4?16 
4 7 1 7 
4 718 
4 7 1 9 

4 .. ..... n r c. '-' 
4721 
47 22 

... ...,. .-. -1 

..... ,·' ~ '"t 
A "":':;:) C" 
~ i.. ~;.. • ._1 

/-/ "':r~ -r 0 t.,. ~ 
A -, • ' , . .., o...: , .:. ; 

4 - ..... s ,; .:, 
d? ;.· ~ 
't' - .. 

4?3 0 

4 7 .35 

4736 A- ....,.., ... / ' .:· ,. 
4738 
4 1~~ .,.1) 
4141 

4,.G~ 
414J'3 
4744 

~OICJOt G • 7' 4~ 
t1 0 '!~Hi R 
t.l07' 7~ 0 • 
1 076 3 "? iii 

4 7l 6 
(.. 7 4 7 • • • 
4 74 8 

n 1L T 1 S 
DATA 
DATA 
J:tN 

Y$F'fo!AII'f 

rMMEIH 
!) . 

Ft1L T2S 

----~~···*··········· ~ ENT ER ENT RY NAM E * 
••*••··· ~ ······ ~ ·~·· JSR Ft1EN , X 

MZE 
t'1 Z E 
DATA 
JAf·J z • 

FM LTCB 
Ft-iLT FC 
0 . 
FMLTXX 

-·~····~~~······ * P10V E ENTRY 1 * 
!f.)ll!ll!l'-····!l!ll!ll!ll!···· 

LDA TH RE E 
JSR FMr•l\o'• X 

FMLT20 DATA ~ 
DAHl FML TNl 

FM LT22 E QU l!t: 

H lP. FML T II 
••••••• ll'!;:!l; lf.li!W.ll!!lll! 

* GE T E t'lTRY 2 lll 
)l!ll(l'-ll!ll!ll!ll!!f.lf.l'-:ll!ll!ll!llllf. 

J~R rMGT•X 

DAT A 
FML T24 DAH1 

JAN 

r MMF.NT 
0 
f" :1 LT2S 

ll!ll! ~ ·~···~··········· 

* ENTER ENTRY NA~E liE .. ~ .. ~···~··········· JS R FME N1 X 

"'""r-" i ' f c ~ ... 

NZE 
I!r'lTA 
JA NZ!I! 

~=" MLTCB 
F"M LTFC 
n , . 
F"M LTXX 

lllll!ll!lllllllllll!lf. ~ ······· 

l!! MD'v'F.: ENTR Y 2 :1! 
l1. Jr. !f. if lf. ~~ .. *' .: ~ :« ,.. •••• 

LTA THRE E: 
o ,, R ..; .:, f MM 'v' , X 

n1L T26 tA TA 0 
DATA n:L Ttt2 

F' MLT28 ~QU * 
···· ~~ -- ~······~·· • GE T E ~ TERHAL 1 ~ 

~~-~---~-~~---· ~ ~~ J S:R FMGT 1X 

DATA 
DAT A 

! .·, f'J 
'-'r-.1 

T f·l Q 
A. I t ... 

r. NI'ltXT 
::- :,• • T X 1 
I I 0 - \ 

t'MLT30 

~ GET E ~1' ERNAL 2 n 
*~y · ~ -- ~~~~-~·· · · ~ 

rM LT30 

1 ~ n ..; .:_. .. !"": 

DATA 
DATA 
EQU 
LDA 
J r~ • 

L n • .. • ..... ..... 
~. !J A 

0 ~ ~, -
,..J .-. ' {_ 

~ ·~ T X , .. ,._, ' 
F t·nn: X T 
ft~L T>~2 
:'l! 

>t1L T I I 
!=" MLI XX 

··M · TL" t • . _ ..... 
,,.. o I 
.•• • i 't - ..... ~., ... 
rt~ '- 1 ~ "1' 

.. . . ~~ .......... 

~--~---~ ~*····· ~~ ·~· ~ ·~*· 
~ ~RITE ST ANDA RD H EADER • 

···· ~ ··· · ~~-~--~ ~ ·~ ~ ~~··· 
0 ,. R ..J .:._ .. 

MZ E 
.J A r·.; z • 

-· •· . - L C tt' f: .• . 
o:· ,"·'! I ... , X v 
! I- 'I 'I 

······ ~~ ~ ~ ~ - ~--~ ~ ~~-· 
•••• • ~ ~· 0 I ~T Hr" f.> T•::' 'X' • 

'M-4' l• C.. .... ·- - - - ·· 

~-·~·~~ -- ~ ~ · ··· · · · ··· J ~ R ,. ~' i I,; l ! ;:< 

tlPTA 
w:: ~=: 

······· !t'~ :"i lEll!. 

, .•. -.. "''LH : r ; 1.- 1 

;- ;-.• : T L C . . . ._ . 

. ·· ·---~-----

PRO GRA M PAGE 61 LISTING PAGE < 

AD DRESS 
AD DRESS 
JU11P I F 

OF 
OF 
tlD 

STACK CONT ROL BLOC K 
WHERE TO PUT I TEM 
ITEM TA KEN ~ROM STACK 

AT TAC H EIHR Y ~~ AME 

AD DR ESS OF CGMMAND 
F' CB ADD RE SS 

E)<I T IF' ERR OR 

COUNT 
MO VE IT 

F' RD~I AD DRE SS 
TO AlJDRESS 

TO EXI S TING 

BLOCK 

IN CR EMENT ITEM INDICATOR 

FILE- NAM E 

GET ITEM 

ADDRE SS OF' 
ADDRE SS OF 
..J Ur·1P If NO 

STA CK CONTRO L BLn CK 
~HERE TC PUT 11'EM 
ITEM TAKE N FROM 8T ACK 

ATTA CH ENTR Y NAME T~ EX I STING 

AD D ~ ES S OF COMMAND BLOCK 
FC B A DDRE S~ 

E XIT IF ERROR 

CO L'IH 
MOO..'E. IT 

FF< cJ~l AI1D RES:S 
TO ::-.DD RE SS 

GET ~ T Et1 

FI LE-'iA ME 

""' D r·o E "· S '"' ,!.1 f ( • ...!> • 

A DDRESS: 
.JUMP IF 

OF 
OF' 
tW 

Sf ACK CONTROL BLOCK 
WHERE TO PUT I TEM 
I TE M TA KEN F ROM S TACK 

IN CREME NT I TEM IND IC~ TOR 

GE i. TT .- ~J 
1. I r- t 

AD DRt:S:::~ OF 
,., D Y o ,-, •• • ,-. <:· 0 ,C 
M • • •r · •• · ~· 

STA CK 
"uER~· t'1fl ... _ 

CON TRO L BLOCK 
T :::J P 1.1 T I T E :~ 

GET !T E M I ND ! CAT QR 
EX' T IF NO MOR E I TEMS 

G'=' T ~ ... . L !t-l F.: C 0 :_! ''iT C R 
I T ._, ,-
t.... .~•"•C.. 

,-. M ' • ... , T ~ r"< 
J '-' t.• ! 1 I ~ r.. Gt T 

..JUM P T ,-
• r ~~ !J T A T E !'! D 

Ou ·r ...... ... r ._. • <' T A ... D .~ R ... .,::. M II j 1"'1 . .1.• 

AD DRESS OF L I NE C~ U NT~ R 

~RI T E L I ST ~CADER 

De B '" DDp.- -H ,,c.~.::. 

·nn~. -- .~ -- L·r·E H - JJ"· r_:';.~ u ~ ! ., CDU rHER 

• 

70 4 ) 

04 
li c.1 
" ' .... 

• IJ 'T 

04 
l•t .1. .... 
04 
0 <;. 

0 ·~· ... ... 
v 't 

04 

04 
0 .:~ 

04 

D •1 
0 4 
0 ..:;. 
c 11· 
04 
04 
00::. 
0 ~· 

04 
04 
04 

04 
04 
04 
C4 

(14 
".:1 ~· . 
04 

!) 4 

04 ,, ' 
v -t 

D '~ 
04 

,.. ... 
IJ ~ 

,-1 ·I ' ., 
04 ., . . ,, 
~:· ··~. 

... . i - . . -. . . ·-· . . 

.~. ... 
••• • '· .. 
... "" 
·J '-

04 
,. l ., ·. . 
, .. , . 
·~ '1' 

(• ~ 

.. ! " ··' 

0 4 ... , ~ 

1,., ? 
, .. , ,A, 

,, 4 ... 
o•, A 

·-· .... 

• ' ·· ·. ,. 
( ' .. 

" . .. . . 
' . .. 

0 4 E.6 8 
o 4 s 6 s~ 
•"J46...,'' I •, •" IJ 

• 

OA/" -;>C: 
~ v , . ._• 

0 A • - • -r:::, ... ·· b 
0 ..... - -.. "' f-. . • --r - .. ' 

04 E.? 2 

0 A ... -, .... 
"'t C• t' :-" 

0 468 0 
04681 
04682 
04681 

04684 
0468~ 
04 ' <':> ' f:, O..J b 
0468? 
o ~,.ss8 

OA<:<O<:'j 
.. ,. "-' 'oJ • 

'l A <' •:'l o"o 
v " ' r_. ':J O.J 

046':11 

0 469 ;.:: 
04693 
0 4694 

04695 
"4 '" "'<' \..: -=· ~- t"J 
046') (' 
046'3 t: 

0 469 9 
r. ,, ..., , .. 1 fl 
\) ~- ,. \; ~-

0 ,:, .,. ()' l 
' .. .. 

ro 4' 7 u·· ·:. v . ,_, 

0 ... -~· ·· ·t•• 
"t ,.· u ·-· 

... >i 7 ., .. 1 : , 
v " i" •• .. ·~· 
.... .... ...., !"• ·• • 
•J .... ,. ·-· ( 

,., ~; -::; u· .-., 
v "'1'r • • 

0 4?0 9 
·-; .. ~- .. ,·. , .. I'{ .L ,' 

1·._.;:~ ; 1 
.. I" • ... 

l·, r·;: ,; ~· 
.- · ,~.~ --

04/ i 6 
1)47 1 7 

.... .4 "7~) 
... .. .. .. ,1- .... 

r. ,.: -;- -t .- • 
\,.t ·- ,. ,;,. :; 

(·: .:.1. ·::· ·:) f l . ' ,_ ~ 

1~, ,;, "';' ·::. i 
;,) . .. ,_ . 
• .., ... 7 ·:.·~ 
.... - .. !... . t.... 

l
-, ,~.-0 ..... 

IL.' • - •• 
' ' L- ' •' 

('! 4 7' ':j .... u . .. ,_ ··. 

0 4 7 2~j 
G• 4 "7;.::o:: 

• - ~ 0 

0 A-~ ... • ;;. .· - .· 
• 0 ~ • 

C ~~- ·~ .. ·· .. , ..-· :. :: 
r· "' - ~ .-. ·~ .... ( ~~ . : .. 

rl .... -, • •, .... 

' '""· · ~ .of·-· L • 
1'\ .. , "':" .- . ..... 
v .. , ... ,j .:.· 

0 ""' :3 .;; 
('t 1 --;- • ., · :.,.,. 'Y : v .. I 
~ ~ .., ... ) c, 
·· "( -.J •,, 

.... -'! ·~ . ., -:· 
·J ' .· •• · ... t' 
...: ... ·::- ._ .. ·:.· 
( ... -: ,. · - · ' J 

"' .... 7 . ., •:o -. . . .... . . 
:-- ~ "":'" . ~. ft ...._. ......... ' . . 

• 
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. . . .. . . ~ . . . - . .. .. . . . --· . . . . .. -
. .. 
~ 

·~ •, . ~ 
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E.2 VORT£~ LI~TING 

0 074 0~ 
007406 
00740.l 
0 0 1·4 ltJ' 
0074 11 

0 0 7 412 
00 7 413 
007 414 
0074 15 
0074 1 6 
0~74 1 7 

0074 20 
00742 1 
007422 
007423 
007424 

007 42~ 
007426 
007427 
007430 
0 0 7431 

0 1~743~ 
0'1.1 7433 
00 7434 
00743~ 
0074 3 6 
JQ7437 
U074 4 0 
007441 
00 7442 
007 443 

0 0 74 4 4 
007445 
0 07446 
0 0 7 447 
0 07450 
00 7 4:51 
0074:52 
0074~3 

007454 
0 07 455 
0 07 45 6 
007 457 
007 4 60 
007461 
007462 
OC7463 
0 0 7464 
00746::5 

014~30 
C06:SO~ 
0. 1 0 1 3 0 
000044 
007637 

0142 2 1 
054021 
120421 
054005 
120423 
054010 

01042 3 
006!505 
003735 
000000 
0 0 7640 

. 

A 4 :S93 
A 4~ 94 
R 
A 4:59::1 
R 45 96 

4~ 9 7 
4598 
45 9 9 

A 4600 
A 4601 
A 4602 
A 4603 
A 4604 
A 4605 

46.0 6 
4607 
4608 

A 4 609 
A 46 10 
R 
A 
P. 

0 104lil: A 
006:SO~ · A 
00373::5 R 
000000 A 
00764:S R 

4611 
46 1 2 
46 13 
461 4 
46 1:i 
46 16 
4617 

4 61.8 
4619 
4 6 20 

OO:Sl01 
006505 
001061 
000000 
07 4 003 
0 104 64 
00650~ 
00373 5 
00000 0 
00765 2 

014164 
1204~2 
054011 
054030 
12 0 4 64 
054037 
054053 
054060 
054074 
006505 
00712 5 
0 0 6 7 01 
000000 
00 1 002 
007466 
0104 2 4 
001 00 0 
107627 
007466 

4 621 
4 622 

A 46 2 3 
A 
R 
A 
A 
A 
A 
R 
A 
R 

4624 

462~ 
46 26 
4 627 
4 628 

462 9 
4 6 3 0 
46 3 1 
4632 
46 33 

A 46 34 
A 4 635 
A 4 6 3 6 
A 
A 
A 
A 
A 
A 
A 
R 
R 
A 
A 
R 
A 
A 
P. 
R 

46 3 7 
4638 
46 3 9 
4640 
4641 
464 2 
464 3 

4644 
4 645 
4646 

464 7 
464 8 

4 649 
46 50 
46~1 
4652 

A 465 3 
R 
R 
R 

4654 
46~:i 

A 4656 

LDA 
JSR 

FMLT BK 
f MS.A, X 

DATA 3 6 
DATA FMMLT B 

-·~····~········· • SET ADDRE SSES • 

··········~······ LDA F MLTID 
S TA FMLT06 
ADD ONE 
S TA FM LT02 
ADD FOUR 
S TA FM LT 04 

••••••• !l' lltll!lll ····· 
• MOVE: ID NAME "" 
l'-!P.ll!l!!l!l.:>f.l!ll!!klP.!P.!I!llf!l! 

LDA FOUR 
J SR FMM'v' ,X 

FML TOi DATA 
DATA 

llfllflf.llllflllll!.ll!llflf. •• 

ll MOVE: DATE I! 
llfllflrllfllllf··· .,. ··· 

LD A 
JSR 

fMLT04 DATA 
DATA 

•• ,.. •••• ::'. lltlllll! •• 

lll MOVE SIZE II! 

·········*••• 
F'MLT06 

INCR 
JS R 

DATA 
S TX 
LDA 
JSR 

fMLTOB DATA 
DATA .............. 

• GET ENTR 't !It 

*•··········· ' L D A • 

ntL T 10 

ADD 
S TA 
S TA 
ADD 
STA 
S TA 
STA 
S T :·i 
JS R 

DATA 
DATA 
J AP 

L DA 
J t1 ::-' ll! 

0 
FML TNM 

fOUR 
fMt1V•X 

0 
FMLTDT 

A 
ft1 i A • X 

0 
FMLTOS 
THREE 
f"MMViX 

0 
f." MLTSZ 

FMLTC B 
HHI 
f"M LT lO 
FM LT 14 
THRE E 
f" MLT18 
Fr1L T20 
F"MLT2 4 
Fr1L T26 
FMGT , X 

FMMEtlT 
0 
FMLT 12 

t:IGHT 
,. M' ~" "' r, ._ ,,., n 

F'MLT12 EQU lll 
,.. ...... !ll!lll!lP.lP.I!!Ifl!l! 

!I CREATE FIL E I! 
!l!llfjlf!IJI!!IllliW..:ll!llll! •• 

JS R FM CR1X 007 466 
00 7467 
0 0 7 470 
007471 
007472 
007473 
007474 

006~0~ 
0014:11 
10 7 6 3 1 
1076 3 2 
000000 
00 1 016 
10762 7 

A 465 7 · 
R 

MZE 
MZE 
DIHA 
J AN Zll 

F t1L TC B 
FML TF"C 
0 
FM L TXX 

0 0747:5 010464 A 
00 7 476 006505 A 
i.l 0 7 4 1~ . 0 0 3 73 :) R 
~J!'..1 7:500 OOOOIJO A 
0 0 75 01 00765 7 R 
v07 ::i02 001 0 0 0 A 
007 ~03 00 753G R 

0 0 7504 R 
007:)04 0050 0 1 A 
00 7 505 05 4 241 A 

4658 
4 659 
4 66 0 
4661 
4.66 2 

lllll!f.lllllllllllllll: ll!lf. lll!ll 

!I! MOVE ENTRY ll .. ,.. ........... . 
LDA 
J S R 

4663 F'MLT 14 DATA 
4664 n r. TA 
466~ 

46 66 
46 £--7 
4 668 
466 9 
46 70 
46 7 1 

J MP 

0 0 7506 0065 0 5 
007507 0071 25 

A 4 6 72 
R 

J ':: R 

THREE 
nnw ,~-< 

0 
Ft1LTN1 
c-r1L T 2 2 

.. . . . ...... .. . 

., 

. ' . . . . . . . . 

PRO GRAM PAGE LI STING PAGE < 

(A ) = • • 
CLEAR LIST BUFFER TO BLANK 

COUNT 
ADDRESS 

GET BASE ADDRES S CF ID I NFORMATION 
S.E T S I 2 E A D D R E S S 

:SET NA ME ADD RESS 

SET DATE ADD RESS 

COUNT 
MOVE NAME TO L I ST BUFFER 

FROM ADDR ESS 
TO ADDRESS 

COU~tT 
MOVE DAT E TO LIST BUffER 

fRO M ADDRESS 
TO ADDRESS 

A.tl£.0 
F'IR S T MUST CONVE RT TO ASC II 

AD DRESS OF BINAR Y NUMBER 
SET ADDRESS OF PACKED STRING 
COUtH 
MOVE S IZE TO LI ST BUFFER 

FR OM ADDRES:S 
TO ~ DDRES S 

GET COM MAND BLOCK ADDRE SS 
COMPUTE FI LE-NAME ADDRE SS 

COMP UT E NE W FILE-NA ME AD DRE SS 

GET AN ENTRY NAME 

AD DRE SS OF ST AC K CONTROL BLOCK 
AD DRESS OF ~HERE TO PUT lTEM 
JUMP IF I TEM TA KEN F~OM S TACK 

NO ENTRY tiAt1E 
EXI T WITH ERR OR 

ADD R~SS OF CO MMAND BLOCK 
FCB ADDRESS 

EXIT IF ERROR 

COUN T 
MOVE lT 

FROM AllDRE :S:S 
TO ADD~E S S 
PR OCCSS NEXT ENTRY 

RE SET ITEM INDI CATOR 

GET 1 TEM 

' ~· ..... 

• 

0 ... -~· ...... - - . .... ~- -~--.. ·---~·-- · - . . .. .... . ... ·-·"'''"'' -~~ . -.. ..... _, .. _ ... . . . ... ..... -- · .. ·~ · .. ·. . .. . . ·-.. 

703) 

0 4 0458 3 
0 4 0 4 589 

G l1 
04 
04 
0 4 
0 4 
0 4 
0 4 
0 4 
04 
0 4 
0 4 
0 4 
04 
0 4 
0 4 
0 4 

0 4 
0 4 
0 4 
0 4 
0 4 
04 
0 4 

0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 

0 4 
0 4 
04 
(! 4 

0 4 ...... " ... 
04 
0 4 
f.l 4 
0 4 
0 4 
0 4 
0 4 
04 
G4 
1.::.1 
0 4 
0 4 
0 4 

04 
04 
,- . u .. 

,-. ... v ... 

.... .1. ,. . 

04 
0 4 
04 
0 4 

0 4 
1)4 

i) 4 
04 

0 45 90 
04 5 91 
04 592 
04593 
04594 
0 4 595 
0 4 596 
04 597 
045 98 
04 5 '3 9 
0 4E. OO 
0 4 60 1 
0 4 602 
04603 
0 46 04 
04 605 

0 4 E•O f. 
04607 
0 4 608 
0 4 60'3 
0 4 6 1 0 
0 4 6 1 1 
0 4 6 1 2 

0 4 6 1 3 
0 4 6 14 
0 4 6 1 5 
0 4 6 1 6 
0 4 6'1 7 
04 6 1 8 
0 4 6 1 9 

0 4 620 
0 4 62 1 
0 4 622 
O ···o;:> ···. ""P r,:> C. ·:0 

0 4 624 
04625 
0462E 
0 4E· 2 7 
'• 4 E ., ,.... v ., c:. ...... ~ 
0 4 6 2 •;l 
04630 
0 4 63 1 
0 4 632 
0 4 63 :3 
04634 
04635 
0 4 636 
04637 
0463::: 

04€.39 
0 4 64(1 
0 4 641 

04€.42 
:) 4E.4S 

04644 
0 • .,. ••. 

'1' ·,;· '"+ •..J 

0 4 6 4 6 
0 4 6 4 7 
04E,4::: 

04>:.4-? 
04650 
04E. 5 1 
0 4 652 

0 4 0 4 6 5 3 
0 4 0 4 654 
0 4 0 4 655 
!J 4 04656 
0 4 0 4 657 

04 04 65 8 
0 4 0 4659 
0 4 0·1 6 60 

04 04661 
... • "4 '"' " CJ !lOt I) r::• ,_;, •:. 
0 4 0 4 6-63 
04 04€.6 4 
:J -4 04665 
04 04b6 6 
04 04667 

. .. 



E . 2 VORTEX LISTING Y:$F'fo1AIN 

R 4 67'3 00 7510 
C07 511 

006701 
0 00 0 00 
00100 4 

A 
A 

467 4 n!LTlS 
DATA 
DATA 
JAN 

FMMEtH 
:J . 

4 675 

46 76 
46 7 7 
4 678 

!.J07 51 4 00 6505 ~ 46 79 
1 075 1 5 0023 30 R 
0875 1 6 
O "'":'"tl'7 ..;, ..... ( 

007520 
007 ::iC: 1 
·~o.,. s-;.~ 
·~~ ' _ ._ 

0075 23 
007 ~ 2 4 
007:. 2~ 
00?~ 26 
!_I n. 7 52 7 

007::130 

007~3 1 
007 ~32 
. , (t ? .. ""? .· , .,.)~.._, 

0'3 7'=:i 34 
007 ~ 3 ~ 
007 !53 6 

1) 07537 
:,;~ 7:540 
•j 0 7::; 4 1 
f" ~ .. ,. .. ~ 4 ..., 
._1 ·.. ' ..... c. 
00 754 3 
n" -."'4 4 '· tj ... ..,.) 

00 7=' 4 5 

1076 31 R 
1 0 7 6 3 2 .R 
00000 0 A 
0 0. 1 0 1 6 A 
lQ-7627 R 

t'!l 0 464 
006~0 5 

00 3 73 5 
00(:000 
0 076 ~7' 
007~i30 

0442:16 

006~05 
007 125 
006701 
00000 0 
0 01 00 4 
007 !5 ~ 3 

006~ 0'5 
00

~ ., .,.., 

·- .J ~~ "" 
1076::; 1 

A 

R 
A 
P. 

A 
R 
R 

1076 32 R 
oc ooo o A 
COlOlS A 
10762:" R 

1) 07 54 6 0 1 0464 
')07547 0 06505 

A 
A 

"n..,c. e" '-' • , ...J ••• .' ,. 

!)0 7 5 5 1 
''0 7 5C:~ • ' .. ,_. "-

0 0 75 :53 
U 01"~ 54 
O o ~ • ee r ;,) •) ._1 

0 0 7 :i 5 6 
0 0""~~ 7 
U07!i6 C 
0 0 7 561 

0 07!5 6~ 
007 :563 
00756 4 
. 0 7 • • -
I) ( ··' ~. ·-' 

' 7C::""' .. 
t_ - I ._.! t • b 
007'3 6, 
::• 0 7 ~ 7 0 
00 7 57 1 
0:]7 !5 7 2 
') 0 7 5 7 3 
•J 07 5 74 

~ o- · o-u , t ~~ 

" 0 .......... .. r-
, , • ..:• ,. .,) '-' I ' 

COOOCO A 
0 (l -, ,r,:.:; ·) C• 

• t" ·~·· ..... ·- · !'•, 

On ...,•c ·- ~ 
V/~ • .J.3 "" 

OCI 650!S ~ 
0 071!~ ~ 
00 67 04 ~: 
fl07£ 7 tl R 
0 0 1004 ~ 
60 7!i66 R 
04 .. 16~ A 

• 

006 ~ 0 5 
00 ... . ... ~ 

l i. c. ._: 

' 0 ...,. c. ., d lJ l . ·.:.:• I ;· 
n n .. ~- ~~ 
1,.! V I •. ) f.:l oJ 

0 14 16 (1 
001(: 1 0 
10 7 6 2? 
n - i: ('"'; .·• ~ ., ~ ,. .... · t J. 
..... .. C" !"t ,.. ,., 
'J .!. ·-· " 'J ' ·-' 

A 
A 
~ . ' 
p 
" H ,.... .... 
R 

~&aaot A 
no'5a .. c R .. ... ..... ... .... 
t,f U , , .,} I) ~ 

1 0 7 6 3'? ;it 

4 6 80 
4 .:. 81 

4 687 
4 6SS 

4 689 
4 690 
·~ 6 y 1 
,. .- ('I .-. .,. b ~ .. ~..:. 

4 6 :~ ~~ 
4 .::: C'l ·1 

1..,t - ·· ..... 

4
~., .. 0 _, . ..; 

469 6 

46 9 7 
46 ,8 
469 9 

4 70 0 
47 0 1 
4702 
470 3 

4 704 
·'t7 0 :S 
4 706 
4 707 

,, 7 no 
-..· .... v 

47 09 
4 710 
4711 
4 712 

4 71 :> 
·'71 ·i '"+ r "T 

4 715 
4 ? l6 
4 717 
4 ~ ol, o"'\ ,.. .. 0 

4 7 1 9 

4 720 
47 21 
47 22 

47~ 5 
,'{-;~ .;:, 

, .. \,.\.;! 

47C: ? 

A - "• ~ 
~ l G. ;' 

4 ~ .... , .... . ... ::.. '-' 

4 ? ........ 
• .:. • .,j .. -..... .. .., ,. .:;. .... 

4 735 

47 3 6 .,. ..., _ _, 
"t •' ;,. ... 

4 ? 38 
4!' ~~ 

• ,.0 
414l 

4~4\2 
414'3 
4?4\4 
4 7 4~ 

4 7 16 
':· 7 4 7 
4 ........... ... ~ ·=-

Fi1L T28 

...................... 
• ENTER ENT RY NAME • 

········ ~ ······ · ·~·· JSR Ft1E N.>< 
M.., f""' 
n '~ c.. 

11 z t. 
DATA 
~I Al'l Z . 

FM LTC B 
FI'IL TF'C 
0 . 
FM LTXX 

·· ·····~~--····· * MOV E ENTRY 1 • 
ll( ll(lf.!ll'.lf.llt :l! ll!:.'ll!ll!ll!·ll· ll! 

LDA TH RE: t 
JSR FM t'1 Vd~ 

FMLT20 DATA ,, 
-· !lATA r r1LTN 1 

fM LT22 EQU ~ 

I tir::: FM LTII 
~li!C1!ll!ll!lti!li!JP. >f.ll! !ll'll!ll!ll!ll! 

* GET EIHRY 2 • 
!t:lf.:t!!t: ll!ll!ll!l'-ll!ll!ll!ll!lti!ll!ll! 

J~f< f' MGT' X 

DATA 
r ML TZ4 DA TA 

JAN 

t MM F:tH 
0 
I MLT2 S 

ll!ll! ~ li! ~ Mli!W. ~ ll!lltli!Mll!ll!~li!MM. 

ll! ENTER ENTRY N A ~E • 
ll!ll!:t!!ll'.ll!~ll!ll!~ll!ll! ll!ll!••• ~t:•ll!ll! 

JS R fMEN 1X 

•M1 7 f." ' · -
NZE 
D i'l TA 
JAN Z!I! 

>MLTCB 
F"M LTF'C 
0 
F MLTXX 

li Jtll! ll!!l!ll!;l!ll! ~ ll!ll!liEll!!l!!l!ll! 

ll! MDV~ ENTRY 2 • 
~ !1:. Jr. »1 liH~ lJ. ~ ~ l1. ll! ll! • liE !I! ll! 

LT A ; HRE £ 
',, R ....; -~ 

, .... M ~' ,, 
r 1'l I Y ' A 

n1L T26 I: A TA I) 
DATA f !';L TN 2 

F"M LT2S l=.:Q IJ * 
- ~· - ~~ -· ~· ·····~*· • GE T E ~ TER ~ A L 1 • 
~·* ·····-~~···· ~ ~~ J S R ~-MG T ,X 

DATA 
DAT A 

I A >J 
·~ r. ! 1 

1 r·' R ~ " 

i-NtH.:XT 
C" ;·~ L T X 1 
FMLT30 

:. t·l L T I I 

·~ GET E ~l. ERNAL 2 • 
~*y ·~·· ·~·~ ·~~ll! ~ - ~ 

J ~· D 
'0-J ·.:· ~-

I'IATA 
DAT A 

F MLT30 EQU 
LD A 
Jf:Z I! 

1 n '-·0 

a.. - 0 ..... . 

0 .... ....... 

._ : .' !""! 
I A .... , ~ 

.J .-· 1 1£.. 

,.. ... T X 
t• I 1 '-' ' i 

• • M ; • E v T t' ,. ' • ' l'o 

Fi~ LT>~ 2 
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rt1L T I I 
>ML1 XX 
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AD DRE SS Or 
ADDRE SS Of" 
J Ut1P IF tlO 

S TACK CON TROL BLOC K 
WHERE TO PUT IT EM 
IT EM TA KEN FROM :TA CK 

ATTAC H ENTR Y NAt1 E 

AD DRESS OF CO MMAND 
F'CB AD DRE SS 

E)<IT IF ERROR 

CO UNT 
MO VE I T 

F"R DN ADDRESS 
TO AlJDRESS 

TO EXI S TIN G 

B:..OC K 

INCREMENT I TEM IND ICATOR 

FILE-NAME 

GET I TEM 

ADDR ESS OF 
ADDR ESS OF 
J UNP IF' NO 

S TA CK CONTRO L BLnCK 
W~IERE TO PU T I 1'EM 
ITEM TAKEN FROM gT ACK 

AT TA CH ENTR Y NAME T~ EX I STING 

~D D~E SS Or COMMAND BLOCK 
FC B ADDRESS: 

EX IT I F" ERR OR 

CO LttH 
MO\'E IT 

F r<uN AD DRESS 
TO J!; Dti RE SS 

GET !T E f1 

FI L.E- "'A !'IE 

A n n r;·E S S OF 
ADtR ESS OF 
.J UMF' IF NO 

Sf ACK CO NTR OL BLOC K 
WHERE TO PUT I TEM 
I TEM TA K E ~ F ROM S TACK 

IN CREMENT I TEM IND I~A l OR 

G E T r. T F. r•J 

AD DRt.S$ Of 
"' D ~. !;'· · • "' .,. (J F 
..., · ' f ' . ... 0 ·.:> 

STACK 
' ' •J r:- R -.,,. n t:.. t.. 

CfHiTF.:OL BLOCK 
T :J P 1.1 T 1 T E ~1 

GET !T Et·1 I ND! CAT!JR 
E ..• ,. ~ 

r". • I Ir t10 MOR:E IT EMS 

GET L!NE CD~~ TCR AD DRESS 
r .- T • " ...,, .- - ,.. o ...,, ,.. ,- n 
I..J C., J t... 1• • '\ (.. .J i,.l '..• ! 1 i ~ f'. 

J UMP ~ F N8 T AT END P~ G E 

OU TPUT HE A r•C' f"• 
- l.• ,, .. o " · 

QF 
t ~\ 1:o ~ f f.' 
~ ~- - . 

WRIT E LIST YC~D E R 

DCB ADDRE SS: 
ADD o--·~ o- L·r·.. r_ :, .~ r ! 'H. CO Uf'i TER 

• 

7 04 ) 

{.;4 

04 

0 4 
!i ..... u-
0 ·' • "t 

04 
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, .. , ri 
u ,• 

04 
04 

D ·'+ 
1":.:1 ·' . 
04 
C' •• . , 
04 

04 
0 4 
0 4 
f..' ·~· 
04 
04 
0 ·~ 
I) ..-:. 

04 
0 4 
04 

0 4 
04 
0 4 
C4 

04 
C4 
04 

ro .,. 
' .. 
:j t, 
0 4 

U• " •, 
,. . 
\) ' 
0 4 
0 ·'t .-. .. •.. .. )' .. . 
I I ,• •, . . 
~, A 
o.! .., 

(\ . ... r-. 
( o 4 

' ... 

~· 4 

... ... 6,..., u ~ r,:. c~ 
- • , 4 ~-u ... b t:. -~' 
0 4(.70 

0 4671 
r'l4 " 7-;_, b ~ 
ro (\ ;· ~ ...... , 
t • rQ,·' .;) 

04 .:.7& ..... . . 
<•A (:,· -,c: vtot · ,··o-• 
' 4 . - . U '· .. · , . •J •• ..., 

r ... . - -~ J .,. b ,. ,, 
(l ~ ' - . " o"t t,:. / 0 ~ 

,,.E .., .-. 
... "t • i :" 

0468::. 
04681 
04682 
0 4681 

04(;.84 
04685 
04E.8f.. 
046 87 
0 ~ c. '" •::0 f o-10• •. • 

0~68'?! 
rj ,. f.'= •.J I I 
o.,o ...... ,o .... .... 

0 4 69 1. 

(1 4 6'3 :~ 

0 46g2: 
04 694 

0 4 69 5 
'.!469 6 
0 4 r: q ' ·:-

..... ~· I 

0469 ':: 

04€. 9 9 
,., • ., o· n 
oJ"'t'l' -

0 ~·. 7f•'i 
0 ( J .. 

0470 2 

1": ,i .., t"' r,. 
._ "'t' r ' ·- · 

( ! ... 7 t• .;:. 
' ~ (' ~· _, 

0 "' - .. ,-. 
..,. " J. •• 
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0 .. o"t .... - . . . . 
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• 

n .i -:· :..; n 
• 0 - -

!o , -i 7 ·J1 
'o' r ,. •- J. 

oj .-1 • ., .-0 .... 
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r•. <1 - .., .-, A 

·-· '"t (. c '--: 

n ~t .::: :-=· ..., ., . - . 

r: ~~ 7 ·? o:o .., . . .. ·-

,.A~··:·" 
o .. - ~ .. ·- · 
r.~-;o .. · . . • . 
... "'t -r' ,;_o .:. 
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•,.o .., • - · ·- · 
( .. -.- · I t...L. F ',.o , _,.· 
·-0~ (' ..... 0, 

( • .1 · :.· "':= ·.:: 
'• ' ~· .. . .... ·-· 
" t ... -. ··::o c.: 
- · ~- !' ·- · o,,• 

n A .,. .., - : 
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007606 
0 0~.607 
00 7610 

0076 11 
0') 7 6 12 
007613 
007614 

1)') 761~ 
007€.16 
:J076 17 
007€. 20 
007621 
007622 
007623 

00 7624 
00762 ~ 
00 l626 
(1') 7€.27 
007630 
007631 
007632 
007633 
00763 4 
· ·n ~ e~ .. u \.. r } ,.:, ._, 
':'07636 

007637 
0076 40 
0076 44 
00 7 6 4~ 
') 0765 1 
007€. ~ 2 
:J G76 :i :i 
" n 7 ~ .::1 7 
VJIIJ._t 

~0 7€.62 

007663 
007666 
007670 
0 ~ 7673 
1) 0 7 674 
007677 
007703 
00770 4 
007705 
0 07706 
OC7707 
1)07 710 
0 .... ..,..., 11 u , .. ' 
0 0 7 7 1 2 
0077 1 3 
00771 4 
00 77 1 5 
0077 1 6 
0 07 7 1 7 
'; 0? 7 2 0 
007721 
CC 7?'2 2 
00772 3 
007724 
00772~ 
nn..,...,.-::-c: 
VV/ f L.V 

007727 
00 7 730 
007 7 3 1 
007 7 32 
007 73 3 
007734 
00773 5 
007736 
U01737 
007 74 0 
........ ...... 41 •; •J r . 
0 077 4 2 
0 0 77 4 3 
(; 0 7 7 4 4 
007745 
0 0 7746 

nn"'7..,11:'1"\ 
t.t IJ (" ( ._1 U 

n n~~ l:'• 
• IJ /' l' ._1 1 

..,_,. __ .- . . .. . . 

006~0~ 
00332 0 
' f'l76 ":'"':• . "' ,. . ...., ..... 
007611 

00650~i 

Q.Q:i 342 
00 ...... .., 1/...J ._, 

10 7633 

014020 
OCE.505 
0 1 0 1 30 
OOCCI44 
007637 
001000 
007 ~ 04 

074002 
00650~ 
00 44:i 7 

000004 

00 740:0 
1 202 4 0 
007€.37 

~~ 

.474 3 
47 5 0 

R 4752 
~ 47~ --
i"'.. • -· .,) 

47 54 
4755 
4756 

A 4757 
R 
R 
R 

A 
A 
R 
~l 
R 
A 
R 

4758 
4753 
4760 
47.6 1 
4 762 
47 E.3 
4764 

47 E·!:i ,. _, ,. ,. 
"'t ,·· 0 0 

4 .., . .., 
.·· b •' 

4768 
47 53 
4 770 

A 4 771 
A 4 772 
R 

4773 
A 4774 

4 77 :5 
4 776 
4 "?77 .. ( ; 

4 ..,..,.~ 
(' t ,_. 

R 47 73 
A 47 80 
R ~1781 

4782 
4783 
4 ..,"'4 ' ~· 
4 78 ~ 
4 78 6 
4 ... .... -,. ·=· / 
4 ....... ,.., ('. 0 .:, 

47 83 
... ...,. ,--, " .,. , . :1U 

!I! r££B L INE I! 
l!! !I! lP. • I! • ll! lf. ll( "- .. • .. 

MZE 
FMLT34 EQU 
:f. lP. :f. llf ll' !IHI( 'f. !10~ :f. !II! !J. 

~ L I ST tATA • 
!I! • ~ !I! ,.. ,.. !I! ,.. if. '~ :.: !II !II 

JSR 

FML F'tX 

f M ;_ T L C ,.. 

FMWL tX 

DoHA FML TLB 
r·JZ E FMLH.C 

!!'- Je lf. I! liOif I! !'- #. l1. ll! 11! ll! ll ll !'-

!1! CL EAR BUFFE R * 
:f. IJ. I! !II! Jll! :.! I! 1'- 1J. Jr: liHf. ll! !f. • !II! 

LDA FMLT BK 
..;:;R FMSA t X 

rATA 
DATA 
J r·1 P 

.......... 
lf. E N TR Y "
• !I! lf. ll! ll! • !I! .. . « 
fMLT :;T ~< 

F'MLTXX 

FMLT CB 
fM LTfC 
FMLTLC 
FMLTID 

FMLTBK 
FMM LTB 

JSR 

B ...... . ' ._.;, ..... 
DATA 
p. ~ ~ .j .:;. 

0~~ 
..J ·.:.· ._. 

B <:' <:' ... ,. ._> 
T_l ";"' "':" 
D ... :- .,.:, 

DAT A 
DA TA 
EQU 
B .,. ... 

..:., .. ...:,;. 

FML Trir1 BS S n,.. <"' 
L .,:. .. ; .. 

PlL TDT BS S 
B S: :s: 

FMLTNl 
B ~ .;:;-

~-.> 

. .., 6 

.j ' 

FMML1 B 
tM LT 16 

Fi'1LTXX 
r r·1 P r , x 

1 
4 
1 
1 
• • 
1 
FM L TOO 
• • 

, 
• 
4 

' • 
4 
1 
3 

• l 
4 791 F ML Tti2 
4 7 92 

t '\ C"'" -L ,:. .. ~ 
~('*> <:""' ..... ~~ 
~ ...... 

.... .. 

120 2 4 0 A 
14470 4 A 
120316 A 
1407 15 A 
142640 A 
12024 0 A 
.. ~.,..-..... . ~ 0 
! C, I;.IC, "'t iJ r • 

142301 A 
1 52305 A 
120240 A 
1 202 4 C A 
1 '=' 0 ·::. '=' -:· A &.. · -..J L.. ~· 

47 9 3 FMLTXl ,.. ..,. _ .. .,. " ~ .., 
4 7 9 5 
47 96 
479 7 

F"MLTX2 

Fr·ll THD 

0 ·.:.> ~ 
" ~ ... D ~ ,..). 

't!: '='~ 
~~ ~ 

f: s s 
~ ..., ... .,.. 
J r · 1 t'1 

' l ... 
:. 
~ 
• ID HAME 

1 44732 A 
14 264G A 
1 202 4 0 R 
120240 A 
12030~ A 47 98 DAT A • ENTRY NAMES 
1 , .., "::· -:- 4 

"'1' t -..•&... 

1::51 3 31 
1 ~0"'1 " - _, ... ...,. 
14 07~5 
1 

... _..,. .. .., _ 
.... c. / c. . .:. 

1 2024 0 
1 2024G 
1 2024 i) 
142730 
l ... ~~o.,. ..... c. .,:... ._t 

1 ~1 316 
140714 
l ~o~·,. C. .. .j .l C• 
... 0 7 . ~ .1 ...,. .l ._. 

14272 3 
1 2 0 24 0 
1 2024 0 
1 2024 0 
1 2 024 0 
n 1"1 ~ 1"'1 " "" ·' v v ... , t,.t '·' 

000044 
0 ..,..,...,.0 .... 

Ut i' t,:< 

A 
A 

A 

..... 
H 

A 
A 

·' ~. ,., ., 
.... ., 
r. ,.., 

... ~1""\r'lo .., , ... - :"~ 

4!3 GO 

,_..,..I TTT 
rnt- IJ. ~ 

ri·1LTLH 
.... •.• 
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L HlE FEED 

AD DRESS OF LIN E COUNTE R 

LI S T OM DATA 

DCB ADDRESS 
ADDRESS OF LI NE COUNTER 

( A ) :: • • 
CLEAR LIST BUFfER TO BL ANK 

CO UNT 
ADDRE:>S 
GE T NO:T NA~lES 

SA V E 
X f ER 

EXIT 
PA RAMETERS 

RETURI"~ ADDRE SS 
4 PARA METERS 
ADDRESS OF COMMA ND BLOCK 
FC B A DIIR(S .$ 
AD DRESS OF LINE COUNTER 
AD DRESS OF ID INF'OR MATl ON 
FMLT START ADDRES S 
TWO ASCII BLAt~K S: 
LI ST BUFFER 

0~1 DATE 

OM .... • .,E .:_ .. ! L 

EN TRY NAME-POS I TION 1 

EN TF.:Y NA~1E-POS 1 T I Otl 2 

EXTERNAL liAME-PO S lTIO N 

EX TE~I'IAL liAI·iE-PO S I TI DN 

DATE I 

EXTERNAL IHH1E Z 

I T D1 

1 

2 

' 

·----....... ___ -- -- .. -· ------------- . ---·· 

04 
0 4 
0 4 

• 

0 4 
0 4 
0 4 
04 
04 
0 4 

04 
04 
0 4 
r..t . . 
0 4 
0 4 
04 

(1 4 

04 

0 4 
C 4 
0 4 
r, • 
OJ 'T 

0 4 

0 4 
0 4 
04 
(1 4 
04 
,.., 4 ., 
04 
0 4 
0 •:t 
04 
04 
04 
... , .t 
.... "t 

(!.:t 
;) 4 
n A 

~· 'T 
04 
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U4 
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04 
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04745 
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04749 
04750 
04751 
04752 
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0475 4 
, , 4 -.~ ~ u j.J .• J 

04756 
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- , . ,_J ·-· 
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l' • .J ;J 

0 47 6(1 
0 47 61 
04762 

0 4 763 
04764 
04765 
0 476 6 
··· 4 7 67 ._. ( . 
0 4 768 
0 47 69. 
04770 
04771 
('4".,-:. J ( ( .... 

(1 477 3 
0477·1 
C4775 
'1 4_, ....,,,. 
I. ,.· t' r::· 

04 7'"•=-
.. l' ' ·" 

Cl477•7j .. .. ( . 
0478 0 
04 781 
0 4 782 
0 4 ....... .... 
t iO •.') 

047 84 
,, 4 ....,. .-. •:.· u ,. ·:. ,_, 

n ,... ""':" o:) • 
J"+, •..J O 

04787 
') 4 ~ .-. .-. 
t.. t •J ·~ 

n 4 7·~ ·"' - • ·~· =' 
0 4790 
04 7'3 1 
[1· .. 7 ·~ ·-. 
- ~ ·_ c.. 

04 04793 

--· -~ · - ·--- - - - ·· 
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E.2 YORTEX LISTIHG LlSTIHG PAGE C 706 > 

0 0 77 ~2 000001 A 
4801 F'HL.TLJ DCI 04 04796 

C' O l 7~3 000044 .A 
0 077~4 007637 R 
00?7 55 000001 A 

-

0 077:56 
0077 ~7 
007 760 
C'Ol 761 
0 07 762 
0 077 63 
007764 
') 077 6!1 
007 766 
00 7767 
U0 7770 
0 0 77'7'1 
0 0 :'77Z 
00777 3 
0 0777 4 
1)0777 !1 
00?7 76 
:J 0?777 
010000 

C l 0 001 
!) 1 0 0 0 2 
0 100 03 

1) 10004 
0100 05 
0 10006 
1)10007 
0 10 0 10 
010 011 
0 10012 
0100 13 
010 014 
0 100 15 
01(:0 16 

0 10017 
0 1 0 0 2 0 
0100 C:l 
(! 1 0 0 2 2 
·no o 23 
Ol 00f 4 
01002 ~ 
0 10026 
01002 7 
010030 

0077:J6 
0 0 60 1 0 
00~667 
024033 
0~6001 
064003 
0 06~0!S 
0 0!1611 
11001~ 

001016 
110007 
034 0 20 
01:1000 
00:5002 
004~41 
001020 
0 10001 
03 4014 
04!S00 3 
010001 
00~001 
00100 0 
110 00? 

07 4 0 02 
0 06~ 0 ~ 
004457 

4802 EJEC 
48 03 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
48 0 4 !I 
480~ • 
4806 • . . 
4807 !I rUNCTIONa OUTPUT 
4808 • 

• · lt~C1PRJ ANll INCREMENT RECORD NUMBER IF' NECES S ARY ,, 
4809 • ENTRY:· ND I,[ClAL 
4810 • 

co"li"'i-1 o"s 
4811 • ~ALLING ~EQUEHCE' 
4812 ll 
4 8 13 .. 
4814 • 
4 81 ~ • 
4816 !'I 
4817 .. 

JSR 
DATA 
DATA 
DATA 
DATA 
DATA 

4818 * EXITI A=O If NO ERRORS 
4 8 19 II 

4820 • ERRORS: A=~ IF I/D ERROR 

. 
F"OR•X 
JUrFER ADDRESS LOCATION 
•tCDRD COUNT ADDRESS 
ADDRESS OF ~ORDS PER SECTOR 
F'CJ ADD RES S 
ADDRESS OF LOGICQL UNIT NUMBER 

4821 
4822 

R 4823 
A 4824 
R 

• 
·································~·············~······················· 

A 482:1 
A 4826 
A 4827 
A 4828 
R 
R 482~ 

4830 
A 4831 
~ 
A 4832 
A 4833 
A 4834 
A 483~ 
A 4836 
R 
A 4837 
A 4838 
R 4839 
A 4840 
A 4841 
R 

4842 
4843 
4844 

A 4845 
A 484 6 
R 

FMOROO EQU • 
LDAI FMBF GET BUFfER ADDRESS 

LDB 
STA 
STB 
JSR 

MZE 
n•cR 10 ISS 

JANZ• 

LDX 
LDA 
TtB 
LLSR 
JBZ 

LDX 
I NR · 

F'MDRIO EQU 
TZA 
JMP• 

••••••••• 
• ENTRY • 
••••••••• 
FI'IOR STX 

JSR 

F'MORFC 
1' B 
fMORlO 
F'MI.IRtX 

rMORLU 
1 
·F'MORXX 

F'MORRC 
o.x 
1 
FMCI't!O 

FMDRrC 
3•X • 
F"M OR)(X 

FMORXX 
F' MPT ,X 

GET FCB ADDRESS 
SET BUFfER ADDRESS IN FCB 
SET FCB ADDRESS IN !~RITE CALL 
J.IRITE THE RECORD 

ADDRE~S OF LUN 
FCB ADDRES S 
EXIT IF' IIO ERROR 

GET ADDRESS OF' RECORD COUNT 
GET RECORD COUNT 

IS RECORD COU NT EVEN ? - O.C~'4'6'••• 
JUMP IF' RECORD COUNT EVEN 

CiET F'CJ ADDRESS 
IN CREMENT RELATIVE SECTOR NUMBER 

A=O NO ERRORS 
E XIT 

SAVE EXIT 
XFER PARAM ETER S 

. 
0 4 0 4 797 
04 04798 
0 4 0 4 799 
04 04300 
04 0480 1 
0 4 04802 
04 04803 
04 0 48 04 
04 04805 
0 4 04806 
0 4 0 48 07 
04 04808 
04 04809 
04 04310 
04 04811 
04 04812 
0 4 04813 
04 04814 
04 04815 
0 4 04816 
0 4 04817 
r)4 04818 
04 04~i19 

04 04821) 
04 04821 
04 0 4 822 
04 04823 

04 04824 
04 0 4 825 
04 04826 

0 4 04827 
04 04828 
0<1 0482'3 
(.; 4 04831) 
04 04831 

0 4 04832 
04 04833 
04 04S34 
04 0 4835 
0·~· 04836 

04 0 48 37 
04 0483:?, 
0 4 0 4:339 
0 4 0 4 84(; 
') -·. " ~ "-.· 4 • u .,. ._ J. 

0 4 0484 <': 
00000:5 A 

4847 
4848 
4849 
4850 
4851 
4852 
4853 
4 85 4 
4 8 5:5 
4856 

F'MORXX BS S 
DATA 

1 
~ 
1 
1 
1 

RET URN ADDR ESS 
~ PARAME TERS 0 4 C4843 

FMDRBA 
FMORRC 
F'MOR~S 
FMORfC 
FMDRLU 

BUFFER ADD RESS LOCATI ON 
RE CORD COUNT ADDRE SS 
ADDRESS OF' WOR DS PER 5:: CTOR 
FCB AD DRESS: 

0 4 rot,•-:>4 •' "" r ..... r 

''·4 - -··"' v lj '"t :::: ll .. ,t 
fl""·~·. ac 
· ' "'t Co • .... 
( ' ,, 0 .. .., 
:J T v-,~ 

r· _. ·::. ,; ''"' v ~ '-' ..,. ~· 

0077~6 R 

BSS 
B S:S 
BS S 
BSS 
BSS 
DA TA 

1 
F'l':tiROO 

ADDRE SS OF' LUN 
FMOR START ADD RE SS 

04 
04 
04 
04 0 4849 

010017 
0 340 73 
00 6 017 
00670:1 
12~002 
140317 
00l004 
010031 

EJEC 0 ~ 0~850 

·····························~···~ ~~ - ~ -~················~·············· 04 0~85 l 485 7 • 04 G48 5 2 
4 8 5 8 ll P U T I T E M I t-1 S T A C K ( F M P U ) C ··i !) C. 8 5 3 
4859 • 04 04854 
4860 • FUNCTION: PUT ITE" INTO TOP OF STACK 1H 
4861 • 04 

' Ar.: c U ~ C• ._1 • .J 

iJ4856 
4 362 • ENTRY: NO SPE CIAL CONDITIONS 04 0~857 
40~6~ • o~. ~ d-e ~ ...... u . c.- • J ( . 

4864 • CALLING SEQUENCE: JSR F'MPU,X ~ 4 
4865 !'I DATA ADDRESS OF STACK CON TROL ELOCK 0 4 04 863 
4 8 6 6 ll! D A T A A D D.R E S S 0 F ~·l HE P. E I T E M T S 0 4 f.l <H3 6 1 
4867 • I) 'f 
48S8 • EXIT: A-REG. = +1 IF ITEM PUT HiTO S TACK 04 
4 86 9 • A-REG. - - 1 IF' NO ROOM IN MEMORY TO PUT ITE ~ IN STA CK C4 
4870 • o~ 04865 
4 871 

R 4872 
A 4 873 
A 4 8 74 
R 
A 4875 
A· 4S76 
A 4977 
R 

································~~~····-··!'1······· .. ··············~····· FI'IPUOO EGU • 

... 

LDX FMPUSA 
LDAE F'MESTK 

ADD 
SUB 
JAN 

2aX 
\I$LLUP 
fMPlJOl 

GET ADDRESS OF STACK CONTROL BI. OCK 
GET END OF STA CK ADDRESS 

.+ ENTRY LET~GTH 

- TO P OF' BAC KG ROUN D 
JUMP IF THERE IS ROOM 

0 4 
C4 

"I A r • .,- ~ 
i, '-t •:• C• 'J 

0 486 7 
n .,.• rr c!. •::.. c ·~ ;.) o.,. , OJIJ OJ 

[1 4 C4870 
04 
o-: 

,., 4 .-. .., 1 
f, ·=· ,. 
n ..1. ~ ~-~ ;~ 
'J'o - • o.-

00 ~301 A 
001000 A 
11011). R 
010031 R 

48 7 8 
4 879 

DECR 
JMP • 

4 8 8 0 F'I'IPU01 EQU 

A 
FMP UXX 

NO MEt'iORY LEF'T 
RETU RN ERROR 

. -· . • . .. 

. - -···- .. .... .... . .. --· .. . 

- - - - - ·-·--·-

• 
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E .2 VORTEX LIS T I NG YtFI'IAII'I p·Ra GR AM PAGE 64 LI S T I NG PAGE ( 70 7) 

0 1 003 1 
0 1 00 32 
0 1 Q,Q.;33. 
0 1 tt0-34 
01003 ~ 
0 10036 
0 1 00 37 
0100 4 0 
0!00 41 
0100 4 2 
0 1 00 4 3 
0 10 0 44 
0 1 00 4~ 
0100 4 6 
0100 4 7 
0100 :5 0 
0100 ~ 1 
0 100~2 
0 1 00 53 
0 .... 0 .. . "'"' ..~ .. 
O ,nn c:c; ... ""...., _._. 

0100 :i E. 
010 0 :5 7 

010060 
010061 
0 1 0062 
0 10063 

Gl0064 

::1100 6 5 

,.. 1 ,.., ,.. ,. ,. 

lJlUt..•OC• 

010067 
01 0070 
• •• 1 " 0 ... . 
.._I J.\.f i ('J. 

G 1007 2 
0 100 7 3 
0100 74 
' ' ' 0 0 -. or ~,.,. 4 ,. ._1 

0 10076 
" ''"' 0 " " • • .1. ..., ( ( 

010 100 
010101 
0101 02 
010 103 
010104 
01010 :5 

010106 
:)10 1 07 
010 1 10 
010111 
010112 
0 •• 0 •• .., J. J. ..;. 

010114 
C 1 0 !15 

024 062 
06 4 027 
0 15002 
0 ~ 4022 

01 :5 00 1 
0 5 4024 
O l:i 003 
001004 
0 1 00=..:. 
0540 1 1 
l25 00 2 
05 4 0 10 
006017 
OOE.70 ~ 

1 4 5 003 
00 1 01:) 
"'OO· "' ' u J. · .J C• 

co 6~os 
0 0 3735 
ooooo c 
nnnnnn 
................ u "' 

""•'"•"' • ' :.;J.l.;u...;o 

00601C 
000000 
010057 
000505 
0(! ?_,...,,. 

'•...J/'..,) ._1 

0 0 0000 
000000 

010064 
Oo ... .,i.J ..... 

..J "tC. 

010066 ,.. .. ,... .... ,.., .. 
VJ.OI .. I U1 

125 0 02 
0 5 6001 
005 1 22 
005122 
0 051 22 
0 1~ 0 0 0 
001004 
010103 
1 '=" -: ""'l u~ "=' •~ ·_. u L-

0 5 60 0C 
00!00 0 
010066 
""' C"'" '""' c.• "' .J J. u J 

001000 
.. .. ,.. • .. 1 
J. J. IJ .LJ 

074 002 
006 5 05 
004457 

000002 

010017 

A 

A 
R 
A 
~l 

A 
A 
" ' 
.. .. 

A 
R 
A 
R 

4 881 
4 882 
4883 
4S S 4 
4 ........ ~ •=> c. ..J 

43 86 
4 -~~ ~ v '-' , 

4 888 

4 889 
4890 
4 89 1 
·"'~q~ 
.... v -· I-

4S93 
489 4 

4895 

4 396 
4 8'37 
.. -qo 
~o -... -
4 839 

4 900 
4 '301 

4'302 
4903 
49 0 4 
.. '"'I"''IC' 
""t :; L• ._t 

4906 
4 907 
49 08 
49 0'3 
4 '3 1 0 .. ·::; .. .. 
"1' _. 1 .1 

49 12 
4 913 
49i. 4 
4915 
4 9.1 €. 
4 '317 

F MP U02 

F MPU C4 

LDB 
STB 
LDA 
-~ T A .j,l . .... ,.. ........... 
STA 
LDA 
J A ~i 

ST A 
ADD 
STA 
• n ,,, [ 
I... J.} 1"1 

:;u B . "~ ...J H ,:,. 

JSR 

DATA 
DATA 

F'N PU 0 6 EQU 
I ... " - ..=:. ro:o~ 

FMPU AI 
FMPUOS 
'::> ·J 
._ ' '' FMPU06 
1 , X 
Fr·l p u 0 8 + 1 

FMPU 04 

t f'.PU02 
..... •.1 

.:. ' 1\ 

F MP U0 2+1 
F ~1 E S Tf~~·. 

,., X 
J ' 

F'MF'U0 4 

r~:Mv , x 

0 
~ 

0 

-~- 1 
F t·l Pi V , X 

GE T AD DRE SS OF I TEM 
F ROM ADD RESS 
G E T E tH R ~' L E N G T H 
SAVE tOR COUNT 
GET TOP ADDRESS 
TO ADDRE$S 
GET NEX T BASE PO I NTER 
JUMP IF NO NEXT STACK 

F- ROM ADDR ESS 
+ ErlT R Y L E N G T H 
TO ADDF: E$S 
GET EN D OF S TACK AD DRE SS 

- t'iE >: T BASE 
JUMP IF COUNT ZERO 

MOVE EVERYBODY DOWN 

FR i.'~1 A i t DRESS 
TO ADT!F: ES~ 

PI CK -I.'F' COUNT 

C 0 '.!rH 
P G T I T E t•l 111 T 0 STACK 

F'M F UOS DATA 0 FROM ADDRESS 
DATA 0 TO AtlDRESS 

.. ~~--~ ~ -~ ~-.· ···· ~ --~-·--········· • UP DATE TOP & BASE POI NTER S • 
···· ~ ~-- ·~ ····· ·~ T-*W.W.ll!······· 

I.D ~ rM PUSA RE S TORE E-REG . 
F NP U 1 0 E Q !J 

T '\.I 1"' 
I /·, J:o 

FMPU12 E QU 
' f"' ,., 
L.. 1.' i1 

,=l D D 
,.. T .• 
.,:... ~ 

1 B ~: 
I ... , .. 

..,, o't, 

I BR 
LDA 

·~ . 
·' · - 1 

' .... 
J. ' D 

c"". ~ ::·{ 
1 , B 

GET TOP ADDRE :'i: S 
PLU S ENTR Y LE NGTH 
PUT IT B ACK 

GE T EASE 

A 
A 
A 
A 
A 
A 
A 
R 

4 9''"' • 1 0 

0 ' B 
Ft1PU 14 JUMP I F EN D OF STAC~ CON TROL BLOCK 

A 
A 
A 
R 
$:; 

l=i 
R 

4313 
4 ~ """"' . c.v 
4921 

4922 
4923 

4 92 4 
49::'5 
4 92 6 

A 4 927 
A 4 928 
R 

4 929 
A .:! 9 30 

A "" "'"" 4 "+~ ..;. .l 

4 932 
R 4333 

F i'iPU1 4 

" "' '~"'i H .a..· ..._., 

STA 
I r,1 0 

- o o I 

T ~· - R .ttl·-· 

j !•1 p .. 

.......... 
!I! E:riT R Y t: 
... .. l'tW.lf."- r.' 

F' MP U ST~< 
J - ., 
~ t" .. 

~ M ~ U .... '·' T'l '!!"" -r r , ... , ~ I;· .;~ ~ 

D A T f1 ,_...,.,..._ .. <',.. '1"\~ <f"'o 

r- nr u~H I:J ~:. ... 

FMPUAI E S S 
DhTA 
r 1,..... .-. c. ._i (_ ,_. 

~ v .. . ' , ~. 

0 , B 
Fl'l?U 12 

• 1 

f" ~1PUX X 

FM?UXX 
flo1F'T o X 
. 
1 

2 
• 1 

• I 

fr1PUOO 

PLUS ENTRY LEN GTH 
PuT IT BACK 

A=+1 
R E .• U R f'f 

:SAVE 
:~ FE P 

EX I T 
Pi~RAt1 ETF R S 

RE TU F:r~ ADDRE SS 
2 f- A RAI'lETE~S 
A D D RE ~S QF STACK CON TR OL 
ADD R ;:: S S 0 F I TEN 
FMF' U S TART ADDRESS 

BLOCK 

•~•••~• • ~ •~ •••• • ~ =: ••••••••••• • • ~•~ • ~••~• ~ w• •• ~ ••• ~ •••~• • w • ••• ~ ••• ~~ •••• 
~ 

• • 
~ 

!f. 
C' u N ,.. T I D '4 • 
t ' ' ""' •• • TO 

• ENTRY: " 0 ,..., 'r'o •·.c f"t J,.l 

4 342 !!!! 
4 .-..... 4"", : .... ..;, .. "",. 
.., :" f' "-t 

.. 0 " e .., _,. •r .J 

... ,.. ~ t:. -.,. ~ _, .... ~ 

4 '~47 :1. 

4 '3 48 * 

~"'L' r ·•--: '-• 1'"1 l... lt U 

r- 'I T T • 
r_ ..... . l . •·' n : 1 . .J 

'='E"U E" ~ ~. ........ ~ .... ::. . 

S PEC i;; L 

THE 

TO BE 

JS R 
DRTA 
DAT A 

STOR C ;"1--~:EG tC'~1· ~· A ·l 
'\. I ' '•·' . 

A -RE G I ~ l ~~ REPEATEDLY 

STORE l~ 
• 

F M SA • · 
c 0 IJ 11 7 
AIID P E·• 

C 0 r·iD I T I 0 N :;: 

0 1 0 1 1..:. R 
!11 01 16 02 401 7 !i 

EQ U 
L D •.. 

'I' 

f · • .~ ;~ .:l D ,- E .• 
.I . 

·- ·. ·.'11•"" •.• .. ~.a..Lt' 

'110 120 

0101 24 
C:l01 25 

(">~ .. , ...... . -. 
.. ....... II l ' ~. ·- .v ._ 
n ~ . n •• . .,:, "t ~ J. ,, • 

01 0121 

~n,.-r· u ~ 
I} 1. 1 r:.'fl ~' ._1 ._, 

00000 0 
Gl0123 
001 0 4 6 
010121 

rr. ..... - .... ""'"' " """"'"" I.J ! 1,.1 J. C. -=- I) t.• !. 1,.1 1.,1 1,.1 

0 '0'2 ~ '1 ,., ...... -.. ·'• . J. ( .1 I) J. ._;, -.:• 

. .. 
h 

A -· '" A 
:::; 
A 
R 
A 
R 

R 

... •' " r. -
""':" , :> ·-· -:. 

... , . .. 'flit ... 
- r ;.t ._, .._... 

... ' ... "! I:T 

'1' :::"· .. · ·-· 
...... rot" -

"1' ~ ·-• C • 

4 957 

.. , ..... -
., :., •• J '7 

~M<-~1" r . t.;.. H • .. • 

. r· . , L I .... 

r- n I I 
.... 1,.., '·' ... ~, ,.., 
.L! ,-.. ~ 
~~ ~ E .,:,. I H 

:- ""' I I ,._ '-" ·-. 
I \I '-1 -. _: .· ... , . .:., 
.... ,, -..... ,., r ..... 

, ... 4 ·1"' · ... . ,... 
·'" I ' .': • lo<'( I. 1. 1 

:;~~ .. 'l C:T 
~ 

.... . . '· . . .. 

.. . 
' - L 
~ ~-,....n c: .- . .:. ..., u .J 

,.. - 4!'" ,.. ,, "" , ... :- ~ ... , ,'\ 

r· ,... . ,. 
·' L ' '*' r .,. 
IJ C.. t 

, , , .,..., f ' o f"\ ,... -:-- '"'• 
,.._ Jo' .!.1 f'O,, .:, .,.• ., .. , 

·· · r••••-,:.,• 
' - · '..! t..J I : i 

T ., 
~ I ; 

" [ f ' r. ,- • AI r ..._, ~ .-. ,.,. • 1 .._, T 
.L' - 1,.. ..-; ,_ I ! c.. I ~ I · - !.J '-1 ' , I 
~ T , , - ... • ,..., - .,. . . - • 
~ :..• .... :... N -l\c...U 

LOOP 

'IJ '•F· ._ ... , i~ NOT DGHE 
""',... . .,.,,""' ... ' 
-r : • ··~•· ,~ - - . .,.., ,., ,.,,,... 

~· •..J ' ~ c. 

0 4 
0 4 
04 
,·, AI 
l'"'+ 

0 4 
0 4 
04 
C:4 

04 
04 
0 4 
0 4 

04 
04 

n " - . 
.... v -. 
04 
( .. ' " 
04 

04 
04 

l-. -... 
0 4 
04 
r. • u -. 
0 4 
04 
0 4 
0 4 
.-. 4 
'· r, < 
~; "'t 

04 
1)4 
' . .) ·~ 

0 4 
n ~ 
• • 
.-, .. ~-

' - ' "Y 

0 4 
04 
04 

04 
i) 4 

C •.• ' ' t 

04 
,•, ,ool 
OJ '0 

04 
04 

!' .'! ·-· ..,. r. 4. -· 
.- . •_. ({. 

.·. ~ :_: .... 

n 4 

; ; ,.·: -- ~ 
.·, ..c 

·-· ...,. 
!"· .. 
' 1 .... 

•' A 

·-· -
• • .'! . .. .... 
(• . 
v ,. 

0 4 876 
0 4 87? 
0 4 879 
0 4 .-. -,. lj -=· ,. 7 

0 4 380 
04881 
''4~ .......... . v oo-=: 
0 4 88 3 

"4 '"' 0 4 I) .;:: ._.. 

0 ~ 885 
04:386 
0 4 :::87 

0488 8 
!) 4 0:• ·=· "' ._, '-' -:• 

04890 

0 48 91 
04892 
04893 
048'34 

0489 7 
04:398 
0489'3 
0 49 0 0 
0 4 90 1 
04902 
0 4 903 
04904 
(14•;t(l5 
"'' ... -:::.,..,, 
·-· "t :;' IJ '='"' 
0490 7 
0490::: 
' · 4 Co u· •:.) 
~-· ./ . .... ... ·::. .. . ... 
1,.1 .... .., J. t.l 

fl4q1 ' - J j 

04'3 1 ~·· 

04913 

C4 '314 
04915 
0491t-, 

04917 
0491 8 

0 4 9 1 ') 
0 4 ·~ '-'0 

J .... -

" 4 ,-, r , J 
l' ~ ~ ' 

,.,, .. f::i-•1 
IJ "'t ,J C: '1' 

0 4 925 
.-. ... ·~· .-. ,... •.· ~ ..., r • 

'
·. ... .-. ,._ .., 
,I L I"~C:.. ,• 

; "• .. ;,. -;::. -.-. 
.... ~ J l- '~ 
!j t ··..: ·=· ·.':J ·- r i ' t.. . •• 
r . .c ,-, ...., .... 
!_I ., ::• ..) •, 1 

l-, ..• q ·:· l 
• "t _, ._, . 

I"• A ~ •: • ·:~ 
.· "+ ;r ·-· '-

1
' A •:t ,_, ., 
.'''t'7 ~ -; · 

.. , ~ 9 , • .. , 
.I f i• • 

.-. .... t- ··-·.A • 
'•' '": •,• 'I' j:l ' t I 

' ' ·.' -

f. J ... 
.. • ~<r 
.... ... 
... ~y 

C4 
' . •. i ., . ·. ... . . . 
' ~ 

• ! · - · 

. . 
••• "'t 

•' -I) • • 

.-. -~ 
·.' "i' 

f• ... ,-, ·" • .._ • • ""t '7 •• , c. 
04 9 42-

·' : .... ~.! ~ . , 
.·f ~ r r 

r' A ('I 4 ,-, 
J .. t :. "'•;) 

f . ·"' 1 ~ _, "'t ~., ~ ·' 
r. A .-, ~ .-, 

• • ~ :." ·-' 1_1 
,., ........ c ' 
·- .. t ::o ·- · J, 

,- , A r . ~ .-.. 
J,: ""t ~ .... ·:.. 
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" .J 319 320 321 ~ ......... 
~c:. c:. ..-.2 -· .:> .:> 324 

')20 .... "' 329 3 30 oj')1 
-· ...J 

..... 3 ~. 
..j .:. 333 

1736 1 976 

18 2 4 1841 18 81 1 962 

1044 110:5 1 1 3 1 1 173 143 0 1594 

1026 1194 1250 1 272 1 393 1571 

4""" v ..... 4"'"" .:> 0 . 437 439 440 4i:t 3 
:507 ~14 ~26 530 ~41 ~49 
622 627 6:54 673 80'3 8 14 
873 878 881 89:5 8~'-' . v 90 1 
91:5 917 918 919 921 922 

l OlS 1038 1 0 40 1 0 4 3 1 045 1 05 1 
10 8 ~ 1086 1 0 94 1096 11 0 0 11 0 1 
1126 1128 1130 11 32 11.39 1147 
11 68 1 16 9 11 74 1 17 7 11 8 5 11 E: 6 
126 :;. 126:5 1 2 74 1 273 12 91 1293 

.. . 

I . . . 



. . . 
. . . . . ( :. ;, . 

• 

E.2 VO RTEX LISTING 

12S9 
1 368 

.; : , 1419 
.• .... 1460 

1596 
1667 
1 8 12 
1872 
1931 
1993 

• 

. . 
• 

- ..,. . ·- . . - . - . . . ...- . ... . . . - . -· -· . . 

130 4 13\~ 
1375 1377· 
1 420 1422 
1468 1:5 06 
1608 1613 
1669 1676 
1823 1 825 
1897 19 39 
1983 1 ~85 
2002 2 005 

. .. 

YtF' 11AIH 

1327 1336 
1380 1381 . 
1423 1441 
1:50 7 1 :51 4 
162 7 1634 
171 3 1716 
183 0 1S46 
194 6 1960 
1.9 8 6 1987 
2 012 2052 . 
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. · ... ·~ '='-' " :·- .: ·-·. ""':"' ,· ·-· .. . . . .. . . .. 
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1337 
139, 
1448 
1~1:5 
1640 
1729 
1854 
1 963 
1992 
207~ 

.. ... . .. . .. . 
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PROGRA I1 PAGE 72 

1 34:5 13~3 13 6:5 
1400 140S 1411 
145 0 1453 1457 
1 532 157 6 1586 
16 48 1651 1666 
1734 1753 1763 
1863 1 S 6 E. 1869 
1969 1974 1975 
1 993 199 5 1996 

· 20 76 207 8 
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£.2 VORTE~ LI S TIHG VtiOUTIL PROGf<HM PAGE 1 LI STI NG PAGE < 7 1 6) 

I 

000001 A 

·• 

000000 A 
000001 A 
000002 A 
00000 3 A 
000004 A 
00000~ A 
000006 A 
000007 A 
000010 A 
000011 A 
000012 A 
000013 A 
00001 4 A 
OOO O l::i A 
000016 A 
000017 A 
000020 A 
0 00 021 A 
000022 A 
0 0002 3 A 
000 024 A 
00 002~ A 
000026 A 
000027 A 
000030 A 

000017 A 
00001& A 
00001!5 A 
000014 A 
000013 A 
000012 A 
000011 A 
000010 A 
0 0 00 0 7 A 
000006 A 
000005 A 
0000 0 4 A 
00000 3 A 
00 00 02 A 
000001 A 
0 0 0000 A 

0000~0 A 
0000!5 0 A 
000034 A 
0 0003~ A 

1 VORTEX SET 1 PUT LAST FOR VORTEX Y 2 
2 • THIS IS A COP YRIGHTED PRDGRAM.COPYRIGHT 1972 BY YARIAN DATA MACHINV2 
3 • 
4 • V.D.M. PART ND. 92L020!5-006D 
::; . 
6 • RELE ASE D 03/01/74 
7 * 
S • V$I OUTIL 
9 !I 

10 • 
11 TITLE VSIOUTIL 

12 ································-·················~···················· 13 •••• TIDB SETUP ...•. ~ •~• 
14 • 

1!5 ••*•··································································* 17 TBTRD EQU 0 TA SK THREAD 
18 TBST EQU 1 TASK ST ATUS 
19 TBPL EQU 2 STATU S CONT. C BITS1~ · 6),PRIORITY L~YELE~-0 
20 TBEVNT EQU 3 IN TE RRUPT EVENT 
21 TBRSA EQU 4 A REENTRANT AND SUSPEND $ TACK 
22 TBRSB EQU 5 B REENTRAN T AND SUSPEND srncK 
23 TBRSX EOU 6 X RE ENTRA NT AND SUSPEN D STACK 
24 TBRSP EOU 7 DFIP REENTRANT AND SU~PEND ST~t ~ 
25 TERSTS EQ U 8 TEMP. STG. REENTRANT AND SUSPEND S TA.CK 
26 TBENTY EOU 9 TA SK EN TRY LOCATION . 
27 TB··r~S E ~ U 10 TI ME COUNTER - CLOCK RE~OL UTION I N ~M S INC 
28 T BT~IN EQU 11 TIME COUN TER- CLO CK MINUTE INCR EMENTS 
2 9 TBISA EQU 12 A I NTERRUPT ST ACK 
30 TBISB EQ U 1 3 B I NTERRUPT STRC~ 
31 TBISX EQU 14 X INTERRU PT STAC~ 
32 TBI S P EQU 15 OF/P IN TERRUPT ST~C K 
33 TBISRS EQU 16 REENT. STA CK INTERRUPT STACK 
34 TBID EQ U 17 BL K ALLDC(15-10).J/D THR<9-5:•d/O ACT< 4 -0) 
3~ TBKNI EQU 18 TA SK NAME 
36 TBKN Z EQU 19 TA SK NAME 
37 TBKN 3 EQU 20 TASK NAME 
3 8 TBTL C EQ U 2 1 1ST LDC . DF TASK ALLOCATABLE 
39 TBCPTH EQU 22 BACKGROUND TASK QUEUE 
40 TBATSK EQU 23 TIDB LOC. Of ACTIVAT!NG TASK 
41 TBRSE EQU 24 TA SK ER RO R COD E 
42 . EJEC 
43 ~~ * ~············--············~--~······~~~~~~~·-w.••···~*~~~····*~··· ·· ~ 44 • 
4~ •••• TASK STATU S DESCRIPTION ( BIT SEJ UORD 1 ) w. w.w 
46 "' . 
47 ••••••••~••••••••••••••••••••••••••••••••~••••• ••••••••~ WM* !I!!I!!I!!I! !I!••• ••~• 
49 TBS15 EQ U 15 INTER RUPT SUSPEND 
51 TB S 14 EQU 14 TA SK SUSPEND 
52 TBS13 EQU 18 TA SK ABORT 
53 TB S 12 EQU 1 2 TASV EXIT 
5~ TBS 11 EQU 11 TID~ COR E RESIDENT 
56 T~S10 EQU 10 CD R~ RESID EN T TASK 
~7 TBS9 EQU 9 FO R:GROUND TASK 
59 TBS 8 EQ U ~ TA SK PR OTECTED 
60 TB S7 EQU 7 TA : :~ SCHEDt:LED BY TIME DELAY 
61 TB S6 EQU 6 TI ME DELAY ACTIVE 
63 TB S5 EQU ~ TA SK WAITING TO BE LQA DED 
64 TB S4 EQU 4 TA : K ERROR 
6~ TBS3 EQU 3 TASK I NT ERRU PT EXPECTED 
67 TB S2 EQU 2 OVERLA Y TA S K 
6 8 TBS 1 EQU 1 UPON l ' ERMI NATION ACTIV~T E TA SK SC HED TA SK 
69 TB SO EQU 0 TA SK SEAR CH-AL LOCATED - LDA DEV 
70 EJE'C ·· 
71 ••• • ••••~•••••••••••••••••••••••~~•••••~•••••••~ • • ~ ••w•~ ~ ·~•••••~ ~• • ~ * ~ 
72 • . . . 
73 "'** TASK STATU S DE SC RIPTION <BIT SET WORD 2 ~ ~~~ 
74 • 
75 ································~ ·~··*·~·~--~~~·*~~--~-~~--·~··*·~·*·~ ~ . . 
77 • BIT 15 TASK OPENED , 
79 • BIT 14 - UNU SED 
SO • BIT 13 - OVERLAY LOAD 
81 • BIT 12 - TAS K WAITING FUR BA CKG ROUN D TASK l/0 TO COMPL ETE 
82 • TASK LOCKED -OUT UNT: L BG I / D CU MPL ETE CR Bl l 1 1 
83 • IS SET CAL LO CP TABLE SP ACE AVAILABLE) 
85 • BIT 11 DEFI NES TKA T ALLOCA T~ BLE SPACE IS AVAlL~BLE, TR Y 
86 • ALLO CA TIN G TA 2~ AGAI~ . OVERRIDES BIT 12 SET OR 
87 • BIT 5 IN S T Af0 ~ WOR D. 
SS • BIT 10 - BACK GROUND TA SK BEIN G WRITTEN ON CHELKPI, I NT FILE . 
89 • ! IT 9 - TASK WAI T IN G FOR A TI DE TO COM[ AVAILABLE FOR 
3G • · SCH ED UL I tlG. 
92 • BIT 8 TO 6 - UNUSE D 
93 EJEC 
94 ·························~~ ····· ~~~··········· · ··· ··~· · ~~ ~ ~~ - ~-.-·~ ~···* 95 • 
9 6 ••• J OB PRO CESSOR LOW CORE FQUATES ** 
37 '" 
9 8 •~••••••~••••••••~••••••••••••••••~•~•• ~ •• * •••••••*••••~~z ~ •••~~~~• •••~ 

10 0 LCJP EGU 0~0 
10 1 V$J NAM EQU f_C JP 
102 VS LCNT EQU LCJ P+4 
1·0 3 V $ J C F' G E Q :; L C J P + 3 
1 04 • 
105 • 

-. 
------------~·~~- . 

.JCP t!AME 
L PIE COUN T 
.JCP F LAGS 
BIT 
BIT 

2-1) 
3 

. ··- · . . . . - ... ... .. ., .. 

: LOAD AND GO fL~ G$ 
- DUMP FL AG l=D ~ M f' 1 0 =NO l1U~1 P 

0 3 
03 
03 
03 
0 .3 
03 
0 3 
03 
0 ~ • .;, 

03 
03 
0 ~ . .::.· 
0 ':• 

~· 
08 
0 3 
0 '=' 

~· 
03 
03 
08 
0 3 ... . ., ,, ~· 

0 ~ . • j .... ., 
" •-' 
0 3 
0 3 
()3 
f)? ...... 
03 
0 ~ . . .:• 
0 .•. ·-· 
0 ·:· •.J 
!"\ .-. 
~ .. , .;, 

0 3 
0 -=· •J 

0 .•. .::.• 

C .-. ..;· .... .. , .., .. 
,.. .... , 

-- ' c,J 
0 . . 

..;. 

03 
n ~:· 
' .· 

0 ·:· ·-· 
0 ':• . .., ,., .., 
t..: ..:, 

U-, ') ••• 
I\ ..... 

""' 03 .-. .-;:-. 
v •J .... , .. 
•J ••• 

0 ..• 
.. ·=· 
I' ,., 
~ ·-· ,. ~ 
1) • :0 

I'' .-. 
J .:.· . '• ,, .... ..;, 

(I 2: ,, .... 
._. ;t 

I ·:• .... . .. 
f: ·:· .. • ·-· 
,•. . ... .. . . . 
I' I •",• . ' .... 
'I ·:• . ..., ,, . .., . .;.. 

('3 
(! ·:-
.• .... 
c ::: 
I I • ':• .... ...., 
... 1 ·:-
.... ·-· 
() :;; 
o:.:: 
(' --=· , .• 
C-. 

~-
03 
~ ., ·.· .;. 
r: ~. 

c · ' 
0 8 
'I . . ... .:.. 

0 ~. ..;. 

U
• ··;. 

···' ,-, ... . ... ,., . ., 
lj _, 

') . 
I ·~ 
n .-. 
J .: 

0 3 

00001 
00002 
00003 
0 0 0 0-4 
00005' : 
00000:.. 
O·O 0 0 7 · 

.. 

. 0 0 0 0 8 .. -
00009 · . :~ . .- : 
ooo 1o ·· · 
0 0 0 1 1 
0 0 0 12 
0001:3 
00014 
0 0 0 15 
00017 
0 0 0 18 
00019 
(100 20 
0002 1 
00022 
0002::: 
(1!)024 
00025 
000 2 6 
0 0 027 
()0 028 
00!32'3 
00 030 
(1003 1 
ro•,, n ·")':' 
V o - '\.

0 Lo 

(1(1033 
00034 
00035 
I) IJ0 36 
!1003 7 
C003 8 
00 039 
r'I11Q 4f• \1 v .... 

0 (! 0 4 1 
(l il 0 .:1 ::.• . ' -
C ,-,,14 ·'.) ... .... ..... 
0 ··· ·-·1 "" u •J , =·t 
" ,, ') 4 c: ••• 1..1 : ,J 

0~1() 4 6 
') l*oi"\A~ 

u.;v ~ ~· 

t'o r. r• A r, 
VIJf.l '""t :·• 
(i .-. !:J- c:: i 
tJ ._. ....., J. 

00 052 
" (' ;"lo IC' ~ 
'·' _. 'J .J ._'";t · 

00055 
0 .. ~ / i) Li ·-1 Co 

0006~) 
0006 7 
I) f• ... , .. - ..... .,.. ~. {.) .::, 

(
.,.. ..,, 

lll t.t( .. J 

00077 
( t ·-: •'"'t '7 ·~ 
~ ·-· ·-· ,. :/ 

l) i)0 80 
UiJ0 8i 
I·Jno o-=> '...• v '-

OC083 
.-. :.r· t l .:, ~ 
.., •.J ,_, ·~ 

000 8E. 
Qi) 087 
., 0 0 ° ,.. li . v .:;. 

0 008'3 
0 0090 
<• •J" ... 0 ·:::. v ' "'' _, L. 

000 9::: 
o,..r, roA 
·~ u·.J~""t 

Ot:0 9 ::l 
1) I"> n .-. ·"" . v o_; -;;- c 
00\:19 / 
J0098 
(! 0100 
0 I) 1 0 1 
0 0 10 2 
n r· .. ·~ ":t •) .• J. l,,, ·.J 

0 010'} 
0 0 10 ~ 

• 
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E.2 VORTEX LISTIH~ v•rouT"iL PRQGR AH PAGE 2 LI ST ING PA GE ( 717 ) . .. 

. .. . 

0000'6 A 
000070 A 
000074 . A 
00007~ A 
00007'6 A 

0.00077 A 

000300 A 
000300 A 
000301 A 
0 0 030 2 A 
00030 3 A 
000304 A 
0 0 0 30 ~ ~. 
00030 6 A 
000307 A 
000310 A 
000311 A 
000312 A 
000313 A 
00 0 314 A 
00 0 31:1 A 
00031 6 A 
000317 A 
00032 0 A 
0 0 0330 A 
000 334 A 

000341 A 
000342 A 
000343 A 
0 00 344 A 
00034~ A 
000346 A 
00034? A 
0003~0 A 
00{)3::51 A 
00035 2 A 
0003::5 3 A 
0003~4 A 
0003~~ A 
0 003::56 A 

. 
000~60 A 
000361 A 
00036 2 A 
000363 A 

00037:i A 
000376 A 
000~77 A 
0 0 040 0 A 
000401 A 
00040 2 A 
00040 3 A 

000410 A 
000411 A 
000412 A 

000413 A 

0 00 41 4 A 
00041:\ A 
00041E· A 

00042 0 A 
00 0 4 20 A 

106 !I 
107 • 
108 !I 

110 Vf!ICl EQU 
111 \I$DATE EQU 
112 V$PLCT EQU 
113 VSIGLB EQU 
114 VSCRD" E:QU 
115 !II 
116 • 
117 V$JCTI't £QU 
118 E-~ EC 

LCJP+6 
LCJP+16 
L.CJP+20 
LCJP+21 
LCJP+22 

LCJP+23 

JIT 4 = DUMP FLAG IF' LO AD At!D GO 
JIT 9-' = UNUS£D 
BIT 15-10 = BG EXTRA COR E ELOCKS TO ~LLC C 
BIC INTERRUPT ADDRE SS TAB LE <10 WORDS ) 
JCP DATE RE CORD 
PERMINATE LINE COUNT 
JCP LIB KE 't AND LU NO . <BA CK GROUtiD·l."IB> 
CARD KE'I'PUtlCH TYPE• 0 =02 6 • 1=029 
BIT 0 2 SY S TEM NOMINAl. KE YP UNC H MO DE. 
BIT 9 = CURRENT JOB KEYPUNCH MOD E . 
TEMP ~ STOR AGE FOR / ME M BLOCK 

119 ...................................... ~· ~ ***•••••••w.•••··~-~·····~······ 
120 • 
121 •••• LCU CORE DESCRIPTION 
122 * 
123 ········-········································*····················· 12::5 LC EQU 0300 
126 VSCTL. EQU LC 
127 VSCPL EQU LC+l 
12 8 VS CRS EQU L C+2 
1.29 VSTB EQU LC+3 
130 VSUTB EQU LC+4 
131 VSPTYB EQU LC+~ 
13 2 VSFLRS EQU LC+6 
133 v ;LRSK EQU LC+7 
134 VSCKPT EQU LC+9 
13 5 VSOPCL £QU LC+9 
136 VSLS~L . EQU LC+lO 
137 VSL ER EQU LC+ll 
138 VSTJCP EQU LC+12 
133 VSBTB EQ U LC+13 
14 0 VSLUP 0• EQU LC:+-14 
141 VSLLUP EQU LC+l~ 
142 VSI~ -· EQU LC+16 
143 VSMPM EQU LC+24 
144 VSCAM EQU LC+28 
14~ • ~Q U LC+32 
146 vscgDR EQU LC+33 
147 V$TBGT EQU L.C+34 
148 VSTMS EQU LC+3~ 
1~9 VSTMN EQU LC+36 
1~0 VSL UNT EQU LC+37 
1~1 VSOPCf f.Q U LC+38 
152 VSfGLB EQU LC+39 
1~ 3 V$F~EE EQU LC+40 
1~4 V$CT~S EQU LC+41 
1~5 VSS~V EOU LC+42 
1~6 VfCKB EQU LC+43 
157 VSCRM EQU LC+44 
t58 VSDSTB EQU LC+4S 
159 V$LIT EQU LC+4f 
160 • EQU LC+47 
161 VSCTAD EQU LC+48 
162 V$SCTL EQU LC+49 
16~ V$NCTR [QU LC+~O 
164 V$Pl"N £QU LC+51 
16:5 • 
~66 • 
167 • 
168 V$SLFG 
169 VSERF'G 
170 V$JDP 
171 VSLUT1 
172 \I$LUT2 
173 V$LUT3 
174 V$1MIN 
17:5 • 
176 • 
177 • 
178 • 
179 VSICA 
lSO V$ CKIT 
181 V S~ICB 
1 82 • 
18 3 • 
184 \I $ 'J CE 
185 • 
186 !II 

· 187 lll 

188 • 
189 V$B\IN 

EQU 
Ef.I U 
EQU 
EQU 
E: QU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
E Q'J 

EOU 

EQIJ 
,- n 1 • 

C.. <>< U 

EQU 
EOU 
EJE C 

LC+S9 
LC+60 
LC+61 
LC+62 
LC+63 
LC+G4 
LC+6~ 
LC:+66 
LC+67 
LC+68 
LC+ 6 9 
LC+70 
LC-r71 
LC+72 
LC+73 
LC+74 

LC+75 

LC+76 
L C+77 
LC+78 
LC+79 

CURRENT TASK TIDB LOCATION 
CURRENT PRIORIT Y LE VEL 
CURRENT REENTRANT STAC K POIN TER 
POINTER TO HIGHEST PRIORIT Y TIDB 
POINTER TO UNUSED TR SK TIDE 
POINTER TO NE XT ENTR Y IN REENTRANT S TACK 
FJR S T LOC . Df REEN TRANT S TACK 
LAST LOC. OF REE NTR AN T STA CK+ 1 
CHEC KPOINT f LA G l= QN , O= OF F 
L.C C. OF TID B F OR DP CDM TASK 

•. ~ LOC. OF TIDB FOR SY S TEM S RL TASK 
LOC. OF TID E fOR SY STEM ERR OR TA SK 
LOC. OF TIDE F OR J OB CONT ROL PROC ESSO R TAS 
LOC. OF CUR RENT ACTIVE BACKG RO UND TSK TID B 
LOC. OF 1ST UNP ROT EC TED WORD 
LOC. Of LA S T UNPRO TEC TED WO RD 
INTERRUPT MAS K <8 lJ ORDS ) 
MEMOR Y .PROTE CT MAS K C4 WO RDS) 
CORE RLLOC AT ION MA SK <4 WOR DS) 
UNUS ED 
CORE RESIDE NT DIRE CTORY LO CAT ION 
TOP OF THREAD OF BG TS K WA I I' I NG TO BE ALLD 
TIME OF DA Y IN :5 MI LL I SEC OND I NCRE MENT S 
TIME OF DA Y I N MIN UTE IN CREM ENT S 
ADD R. Of LOGIC AL UNIT NAME T ~B LE 
OPCOM LOCKO UT FLA G 
KEY AND LU NO . FOR FOREGRO UN D LIB 
FREE RUNNIN G COUNTER INCR. I N MI CRO S ECOND S 
CLOCK R£SOL~TION IN 5 MILLI S ~C OND I NC R. 
CLO CK S ELECTED CO UNT VAL UE <1 TO 4 095) 
BASI C CLOC K INTERR UPT RATE IN MI CRO SEC OND S 
CLO : K RESOLUTION l NC R. FOR 1 MI NU TE , 
BASE ADDR. FOR DST BLO CK 
LAST LOCATION Of BA CKG ROUND LIT ERAL TAB LE 
UNU S ED 
BASE ADDR. FOR CON TROLL ER ADDR . T A~ L E 
CURR£NT CONTR OLLER I N SC AN 
NO. OF CONTRO LL ERS 
EXTERNAL DEVI CE ADDRESS TA BLE FOR P IM S 
. CS WORDS DEFINED IN PIM NO ORDER) 
UNU SED 
UN US ED 
SAL TASK BUS Y FLAG 
ERROR TASK BUSY FLAG 
JCP OPERATIN G FLA G 

1 = B l' :S. \' ~ 0 = ~~ 0 T BUS Y 
1 - B 'J ·~v 0 - "D .,.. - .~ , , t_ - 11 . "US~ " ~ ' I 

STAR T LUN ADDR fO R JC P / OP COM AS S I GN AB LE 
STA RT LU N AD DR F OR UNASSIG NA BLE 
STA RT LU N AnDR FO R D ~ C OM A ~ ~ I GNA BL E 
3 2 7 6 7 - C6 C300 / C5•V $ CTMS)) + I 
UNU SE D 
UN USE r. 
UNU SE.:D 
UN US ED 
I/D ALGORITHM 
CLOC K INT. IN PIM BEr ORE LOC KOUT F L ~C . 
ALL S YS TEM B A~KG RO U N D PROG RAMS AND JCP US E 
TH IS SYS TEM EUF FER TO READ DI RECT I VE S AND 
S OURC E RECORD ~ I N. 
OP COM UILL REA D OPE RA TO R KEY- I N REQU ES TS 
IN THI S BUF FER. If JC P I S SEl NO T AC TIVE 
AND A 1 DIRE CT IVE t S INPIJ "f ED, OPCOM 
WILL MOVE THE DI RE CT I VE TO V$J CB BEF DPE 
S CH C.Iil.I LI NG JCP . 
BOTTOM OF VOR TEX NUCLFUS 
lOP OF f G RE S . AREA I BCTTOM CF FG BLK r OMM . 
T C P u F F G • B L K C 0 M 11 0 li / T D P 0 r 0

· .-' 0 R .H: )<; C 0 R E • 
UNUS ED . 

190 
191 
1 92 
19 3 
1 9 4 
13:5 
19 6 
19 7 

~-~···~-~~········~············~···············-~·~····~A- ~ *•*w.~····~ · · !« 

l q o . ..., 
2 00 
2 01 

0 

MASK TABLE DESCRIPTION 

········~~-~···· ~, ················~············ Y. ···~····••*•••*•• w. •••••• MT ~ E T 0 4 20 
Z E RO f. QU MT 

0 

. . . 
~· . . 

. . 

ZERO ~CRD 

. .. . 

. . . . 

··- .. ----·-·- - ---- .. ..... ·-- ... - 0 

03 
0 3 
0 -=· ~· 

0~ 
0 3 
(i 'J . ...., 
03 
03 
0 .... 

.:0 

0 3 
0 3 
0 ·:--0 
0 ·:· -0 " -. '-.1 ...:,. 

0 3 
03 
03 
0 3 
03 
03 
03 
C ~ -· 
0 3 
03 

0 0106 
00 107 
0 0 1 0 8 
00 1 1 0 
0 0 1 1 1 
0 0 1 1 2 
0 0 1 1 :3 
0 0 1 1 4 
0 01 15 
00 11E. 
0 0 1 17 
0 011 8 
00 11';l 
0 0 1 2 0 
0 0 1 2 1 
0 0 1 22 
001 2 3 
00 12 5 
0 01 26 
00127 
00 1 28 
0 0 1 2 "3 
0 0 130 
00 1 31 

03 00 132 
0 3 0 0 133 
0 3 00 1 34 
o::: 00 1 3 5 
03 00 13E. 
03 0 0137 
03 0 0 1 3:3 
0 3 00 13'3 
0 3 0 0 14 ~1 
o ::: . o 0 14 1" 
03 00 14;~ 
03 0 0 14 3 

.0 3 00 1 44 
0 3 , 0 0 1 4 ~ 
:) 3" 0 (I 1 4 6 
83 0 0 1 47 
G3 00 1 4 :3 
o::: 0 0 1 4 '9 
03 OO l ~:h• 
03 00 1 51 
03 00152 
0 3 
03 
U- ·-;> 

•J 

0 3 
0 -. ._:. 

00 1 53 
0 0 1 5 -~ 
0 0155 
0 0 1 5 Eo 
00 15 7 

Ci') 0 1) 1 "''~ ._. . ..J _ 

o:=: oot5':i 
03 00 1 60 
03 0 016 1 
0 3 0 0162 
0 3 00163 
o :=: 001 64 
o;;: oo t 6 5 
1) 3 001 6 6 
03 00 1 67 
1) 3 0 0 1 6 ::: 
(: 3 iJ u l b 9 
0 :? 00171:1 
o::: 00171 
o:=: 001 ? <=: 
03 0 017 :::: 
0 3 00 1 7 4 
o:::: 00 1 75 
(1:;; 001 7t. 
o::: 00177 
0 3 00 178 
03 0 0 17 '3 

(' -. 
J ..:· 

0 3 

,, ·") ,_. ._, 
( ~o• . J ""' 
08 
0 ·-:> ._, 
~ --=· 
IJ ·-· 

" "' u . .) 

03 
I~ ·:• . '. ·-· 
'J- ":• . -· ..... -. 
..; . .:. 

0 0 18(1 
0 0 1 8 1 
0 fl 1 C• ·: • .. ..., ..... 
0 0 1 8:::: 
0 0 1 8 4 
0 0 1 8 5 
Oo • i.• ·:, J. v . . 

0 0 1 8 / 
0 0 1 8 8 
0 0 1 3 °3 
001'3G 
0 0 1 9 1 
0 0 1 9 :? 
001 "?- C:: 
00 1 94 
00 1 95 
0 01 96 

o:;: oo 1 97 
00 19 :~; 
(1 (1 20 (; 
00 2 (1 1 

. f• ·:· 
J .... 

f ' ~0 • 0 

~· 

03 

0. -



. . . .. . . .. . . ·- - .. .. - ... ... • 0 

• 

• 

E.2 VORTEX LISTIN G Y$IOUTIL PROGRAM P AGE 3 LI S THIG PAGE < 718 ) 

~ .· . , :. 
' 0 0 

0 00 421 ~ 
0 0 0 4 2 2 .A 
000423 A 
000 4 24 A 
000 42~ A 
000 426 A 
000427 A 
000430 A 
000431 A 
000432 A 
000433 A 
000434 A 
00043~ A 
000436 A 
000 4 37 A 
000440 A 
000~41 A . 
000442 A 
000443 A 
0004 4 4 A 
000445 A 
0 00446 A 
000447 A 
0004~0 A 
0004:51 A 
0 00452 A 
0 004:53 A 
0004:54 A 
0004:5:i A 
0004:56 A 
0004:57 A 
000460 ~ 
000461 A 
000462 A 
000 463 A 
000~2~ A 
000422 A 
000 464 A 
000423 A 
00 04 65 A 
0004 6€. A 
000467 A 
0004 24 A 
0004 7 0 A 
000471 A 
000421 A 
000 46 4 A 
00 0 467 A 
000472 A 
000 473 A 
000474 A 
000 4 75 A 
000463 A 
00047E. A 
000477 A 

0000 4 0 A 
000000 A 
000 06 0 A 
000020 A 

000000 A 
00000 1 A 
000002 A 
0 00003 A 
000004 A 
0 0000 ~ A 
000006 A 
000007 A 
0 0 0 0 l.O A 
000011 A 
000012 A 
0 00013 A 
0000 14 ~ 
0 0001~ A 
000016 A 
000017 A 

• 0 0 

202 
203 
204 
205 
2 0 6 
207 
208 
209 
210 
~' 1 ~- ... 
212 
.... 1 .... •":. .,:, 

214 
21:5 
216 
217 
""1,... c. 0 

219 
220 
221 

. ~- -c. c. c. 
223 
224 ........... c. c. ... 
226 
22 7 
228 
229 
~30 
2 3 1 
2 32 
2 33 
234 
2 3 :5 
236 

238 
239 
240 
241 
2 4 2 
24 3 
244 
24~ 
!46 
2 4 7 
':>40 
""" tiJ 

249 
250 

BSO 
ESt 
B S: 2 
BS3 
B S 4 
BS 5 
ES6 
BS 7 
B S 8 
B S: 9 
E S: l O 
BS 11 
B S 12 
BS 13 
E S: 1.4 
ES l' 
BRO 
BRl 
BR 2 
BR 3 
BR4 
BR:5 
ER6 
BR7 
:sR a 
BR9 
BRIO 
E R 11 
BR 1 2 
BR13 
BP-14 
E:<:: ' 
NEG 
LHW 
RHW 
0 tiE 
TiJO 
THR EE 
FO UR 
FIVE 
SIX 
sr.v £:" 
EI GHT 
N Itl E 
TE N 
BMl 
EM3 
l;i17 
BM1 7 

EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
E QU 
EQU 
EQU 
£QU 
EQU 
EQ U 
EQU 
EQU 
EQ U 
EQU 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
H1U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQL! 
EQU 
E QU 
EQU 
Etl !.l 
e:o·u 
EQU 
EQU 
EQU 
EQ U 
ECU 
EtlU 
EQU 
EQU 

2:;1 B~~37 EQU 
2~2 JlM 7 ~ £ QU 
2 5 3 B i·1 1 7 '1 E Q U 
254 BM37 7 EQU 
2:5:i EM7 77 E'QU 
2,6 BM1777 EQIJ 
257 E~IE C 

11T+ 1 
MT+ 2 
MT + 3 
MT+ 4 
MT+:5 
MT+o 
MT+7 
MT+S 
MT+9 
MT+ 10 
MT+ 11 
MT+1 2 
MT +13 
MT+14 
1'1T+l' 
~1T +16 
MT+17 
MT+ 1 8 
MT+ 19 
M1+20 
MT+2 1 
MT+22 
MT+23 
NT+2 4 
~1T +2 :5 

MT+26 
MT +2 7 
MT+28 
MT-+29 
MT+ 3 0 
MT + 3 1 
MT+32 
MT+33 
MT+3 4 
M T ·~ 3 5 
~1 t + 1 
~1 T + 2 
MT +3 6 
MT +3 
MT+ 3 7 
MT+ 3S 
MT+39 
~1 T+4 
MT+40 
MT+4 1 
~1 T + 1 
MJ+ 3 6 
MT+39 
MT+ 4 2 
i'lT +43 
MT+44 
MT+45 
MOf+35 
MT+46 
MT+47 

JIT MASK CONT ENT S 000001 
0 0 0 00 2 
00000 4 
000 0 10 
0 0 0 0 20 
0000 4 0 
0 0 010 0 
000200 
000400 
001000 
002000 
00 4 000 
0 1 0000 
020000 
C4 0000 

0 100000 
liT MASK CONT ENTS 0 1 7 7776 

01 7 777'5 
01 7 7773 
0 1 7 7 767 
01 77757 
01 77 73 7 
01 7 767 7 
01 7 757 7 
017737 ?' 

SE T ALL BI TS 

nl ·re'? '? .... .. ( ., ,,. 
017'5777 
0 1 7 37 77 
016777 7 
01~·7777 
D 1 '3 7 777 
007 777 7 

LEfT HALf WOR D MAS K 0 1774 0 0 
RIG HT HA LF WORD MASK 03 7 7 
CONT AINS NUMBER 1 
CONTAIN S NUMBE R 2 
CONTAINS NUMBER 3 
CON TAINS NUMBE R 4 
CONT AINS NUMBER 5 
CONT AIN S NUM P.ER 6 
CONT AIN S NUi1E ER 7 
CON TAIN S NUMBER 8 
CONT A:N S NU ~ 2ER 9 
CO NTAIN S NUMBER 1 0 
BI T MASK WORD 0000 1 
BI T MA SK WORt 00003 
BIT MASK WCRD 00007 
BIT MA S K WC RD 0001 7 
BIT MASK WORD 00037 
BIT MA S K WORD 00077 
BI T MA SK WORD 001 7 7 
BIT MASK UORD 00377 
BI T MASK WORD 00777 
BIT MA SK WCRD 0 1 777 

258 ················ ~··················*···-~·~···~~········~~······*······ 2:59 • 
260 ~··ll! 
261 • 

BIT TEST BIT DE S IGNATIO N 

262 ll!········~········ y······················ .. ············· .. ········ ~ ······ 264 RAO EQU 0 4 0 BT JUMPS WHEN A RE GIS TER IS 0 
26' RA l EQU 0 00 BT JUMP S WHEN A RE GIS 'fER I S 1 
26 6 RB O EQU 060 BT JUMPS WHEN B RrG IS TER I : 0 
267 RBl EQU 020 BT JUMP S WHEN B REG IS TER I S 1 
269 ·~······ ········ ················ ··~···-~~~ ··· ····~~*· · ~·~·,····· ·· ··· ~~ 2 7 0 . • 
271 •• 
272 • 

THE BIT CHEC KED 
0 

273 ···············~········· ~ ······~·~···· · ~~ ··*~--~~····~···~·····--·~·~·· 27' BO EQU 0 
276 B l EQU l 
277 B2 EQU 2 
278 E3 EQU 3 
279 F 4 ~QU 4 
28 0 BS ~Q U 5 
281 B6 EQU 6 
282 B 7 ~QU 7 
28 3 BS ~QU S 
284 E9· EQU 9 
285 ElO EQU 1 0 
286 Ell EQU 11 
~ 87 Eta EQU 12 
~8 8 Bl3 EQU 13 
489 B14 EQU 14 
2i0 B 1.5 EQU 15 
291 EJEC 

292 ~-~·-····································~······~······· ~ ······~······· C: 9:3 • 
2':14 !I ••• 

295 • 
DEV ICE ~ND fUNC TION CODE S 

296 ~······-~·······~························· ~ ····~·····~················ ~ 2 98 •••• RE AL T IM E CLOCK •~~ 

• 0 

• 

03 
03 
0:3 
03 
0 ~: 
03 
0 S: 

0 ~. ,;. 

0 
.... 
,;. 

0 .., 
'"' 

0.3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
0 3 
03 
0 3 
0 

..,, 
·ool 

" ·:O ~ o.J 

0 :::; 
03 
"'":> '·' ..... 
03 
03 
08 
0 ~~ ~· 
0 ·:o 

~· ,, .. ,, 
~ •.J ,., ":• . . ·~· 
0 :::: 
0 :;: ,.. ~. 

. I .;. 

•. "' '·' .... , 

0 ":· 
~· 

C8 
tJ3 

". ·:· -~· .... "' \. .,:, 

0 ·":> 
~· .... ..... 

"' .; . 
0 :;· 
03 
··, ~. 
~~· ,:. 

0 -. .;. 

( I ·~· ~· 

0 ~. ~· 

03 
0 ~ . .::0 , 

03 
t'i ~ •• 
\1 .; . 

(1 3 
.·. ·:.\ J ... 

t ' ~ -.. 
f ...... ... .... 
0 :::: 
03 
0 ·~· ~· 

U 
... ... , 

I ._:, 

0 ' ·.:> 

IJ3 

(l ,. 
• .•. 

0 ... ... ....... , 
v .:. 
0 -. .. ;, 
0 ·:· ·-· 
0~ 
0 . ., ~· 

03 

02 
03 
0 -.· ~· 

03 
0 .-, ·.· 
(l ":• ·-· 

002 02 
0020:?! 
0 020 t} 
0 0 2 0 5 
00206 
00 2 07 
0020F; 
(l(r2 0 9 
0 0210 
0 0 211 
00212 
00213 
00214 
00215 
00216 
0 0 217 
00 218 
0 0.2 1 9 
002 2 0 
002 2 1 
00222 
002 2 3 
0 02 2 4 
0 0223 
0(122 6 
0 0 2 27 
00228 
0 022 9 
0 02 30 
00 231 
00 23 2 
0 l~i ·.:- -":1 • :· 

'J '- o.J ..... 

0023'1 
n 'I ~ -;. c.: 
:,)~ 1.,.. ....;•.; 

00236 
00 2 ~: 7 
0023::> 
0 023 '3 
(' I' ....,AI'' 

I •' C. "'t •' 

0 0 24!. 
n n '=' ... .A -::· • • 1- L . 

i)0 24 3 
00 2•l4 
00 245 
002 4 6 
0 ( I 0::• 4 ":> ... L- •• 

0 j•• .-_ A o'"'\ 
v c. ... ·:. 

002 4 '3 
002 5 0 
O ··· ·~c-· 

·-· c. ·-' l. 

r: 1.' .--, c .4 
··' ·' L': • • ,j '+ 
n f'l 0::• r':' •:.· 
u '-' '- · .. .J • .J 
' (I ·=· c= ,::: L . • '- .. ; ,_, 
·;· u·, -::· r.: '";" . '- ._. •' 

n C --"') c: ..... 
- .:.. . . .J -=· 
eo 2 5 9 
0 ,•. ,•, .r ••• 

•) ,-:, fj :..; 

"r· ..... 'h • u J c. .. ,:, 
0 026 2 
:1 ,-. -=· c ....; ·- .... .._ ·-· .,. 
n.•, .- , , c-
u ... tc..b..,_e 

U
• ,., --j ,. ./" 

._ c_bb 

i'J tr ~· ~ 7 ' •J '- ,_. • 

') .-. - . ... t:"J 
I V C. b ? 

0 r: -=- -::o ,., '·' '- ,. ,_ 

0 0 2 71 
0

,., -,-.,....._ ,_, c. t c. 
I' t) -=· -, ·:· J '- I' ·-1 

,, ... ·~ .., .... 
v .... c. •' •.:.' 
00277 
e :J 278 
f . r• .... ~ .... !.J'J C..'=' 

0• l.' ·:· o ' ' • ._ •J . ... 

.~ .... ~ o""\ .. 

v '· ' .-:: ·=· l 
( I ') .-, ('\ - , 
.JIC..O ~~ 

0028 3 
<ro ,~, .-, ,-. A 
•.1 :..• .::. .:;. =--t 
,", t"'!-. .. ~~ 
l) '·' .. :. 0 ·..J 

0028 E. 
fl l

., . ., r'• •• , 
.. • .._ •.> 0' 

00 28 8 
n :-; ·;t 0 ::J 
I) ~· '- >,,! •• -

0 1., ·:· .-. , •• 
· ' ·- ::0 ·.• 

n ... , .-, ,-. 4 

'-''-' l.:. ':J.i. 
n C ~ g ,_. 
..J L • -j-, .-, "":" c. 'J 
,_. t; l- -:? ·-· 

002 3 4 
00295 
r; r· ..... 0::: ,. ·- -· c . .I' -::· 

• 
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• • 
~.2 VORTEK LISTIHG P.-DGRAM P~G£ 

.0 ~ p. 0 4 7 A 

Q00747 A 
~i~ 000147 A 

000044 A 
00004 0 A 
000041 A 
000042 A 
0.0 0 0 4 3 A 
000040 A 
000040 A 
000040 A 
000040 A 

00.0444 A 
000244 A 

00004~ A 
00074:5 A 
00064~ A 
00004~ A 
00014~ A 
00024::i A 
000 3 4::1 A 

000001 A 
OOOOOe A 
000002 A 
000003 A 
00000~ A 

. 

299 
300 

CLOCK • • 
DI~tLIC 
EtfACLK 
!I 
!1!!11!1!. 

APII'I 
PIM1 
PIM2 
PIM3 
PIM4 
PIM~ 
PIM6 
PIM7 
p 11'18 

EQU 
. 

EQU 
EQU 

.. 

PI !'I 
EQU 
EQU 
EQU 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 

047 
' 0700+CLDCk 

0100~CLOCK 

044 
(I 4 0 
041 
0 42 
0 43 
040 
040 
0 4 0 
0 40 

DEVICE NUMBER 047 

DISABLE CLOCK 
ENABLE CLO CK 

ALL PII'IS DEVICE NUMBER 

~ 

DISPI" 
ENAPII'f 
ll!!l! !r. ll 

30 1 
302 
304 
30:5 
306 
307 
308 
309 
310 
311 
312 
313 
314 
31~ 
316 
317 
319 
320 
321 
322 
323 
324 
32 5 
326 
327 
328 
3 29 
330 X 
331 B 
332 S I 
333 s a 
33 4 L[] 
33::1 !II 

.EQU 0400+APII'I 
EQU 0200+APIM 

MEI'IORY PROTECT 
MP 
DISMP 
ENAMP 
MPMRO 
MPMRI 
MPMR2 
i'IPMR3 

336 · !II 

337 !1! . 
338 !II ' . • 

339 !I! 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQ U 
EJEC 
EXT 
EXT 
EQU 
EQU 
EQU 
EQU 
EQ U 

3 40 . NAME 
3~1 VSIUTL LDXI 

342 TZA 
343 IUTLA STAE 

344 
34::1 

346 

347 
348 

DXR 
JX NZ 

LDBE 

LDA 
JAZ 

04~ 
0700+MP 
0600 +1'1P 
OO OO+MP 
OlOO+I'IP 
0 200+MP 
030 0+MP 

DEVICE ADDR[SS 04~ 
DISABLE MEMORY PROTECT 
ENABLE MEMOR Y PROTECT 
SELECT MAS K REGISTER 0 
SELE CT MASK REGI ST ER 1 
SELE CT MAS K REGI S TER 2 
SELECT MAS K REGISTER 3 

SIFCJ,PlfCJ,LOFCB•BlfCt 
BOFCJ,SSfCBtGOFCB•PCfCB 
1 
f 
2 
3 ., 

. . 

V$IUTL 
100 

LUHLST,X 

IUTLA 

SIFADD 

G,B 
IUTLAD 

EHTRY POINT FOR 
11 0 UTILITY PROGRAM 

CLEAR 

STORAGE 
AREAS 

' . ' 

IS SIFCB OPEN '? 
1'10 

LI ST ING PAGE ( 

oooooo oo6b3o A 
000001 000144 A 
00000~ 00:5001 A 
ooooo3 oo6o~:s A 
000004 005004 R 
00000~ 005344 A 
000006 001046 A 
0 00007 000003 R 
0 00010 006Ci27 A 
0 00011 0046S3 R 
000012 01600E. A 
000013 00l010 A 
000014 oooo\7 R 
00001~ 010422 A 
000016 057000 1 
000017 030400 A 
ooooeo 015003 A 
0 00021 150463 A 
000022 0~4450 A 
000023 015005 A 
000024 150463 A 
00002~ 144445 A 
000026 001010 A 
000027 000073 R 
000030 010421 A 
000031 054617 A 
000032 0060:57 A 
000033 004640 R 
000 034 0:57000 I 
00003:S 010070 A 
000036 057000 I 
000037 010071 A 
000040 0~7000 I 
000041 010072 A 
000042 0:57000 I 
000043 010073 A 
000044 057000 I 
00004~ 0100~0 A 
000046 0~7000 I 
000 047 010051 A 
00005 0 057000 I 
Ofl0 0~1 010052 A 
0 0 \.10 ~2 057000 I 
000053 0 1005 3 A 
000 054 0~70 00 I 

349 
350 
351 
35'2 
3::13 
354 
35~ 
3:56 
35 7 
3::18 

. . .~ 

tUTLAD 

LDA 
STA 
LDX 
LDA 
ANA 
STA 
LDA 
ANA 
SUB 
JA Z , 

TUO 
rCBLUN+12 
VSLUTl 
sa,x 

SET EMTRV IN FCBLUN TABLE 

GET CUR AS SI GHM ENT 

000055 006505 A 
00 00~6 00040 .; A 
0000~7 00 14 05 A 
000060 00443 7 R 
000061 000036 A 

000062 006:50~ A 

• 

3::19 
3 60 
361 

362 
363 
364 
365 
366 
367 
368 
36 9 
370 
371 
372 
., ... 3 

·~ r 
374 
375 
376 
377 
..., ... " .:. .. 0 

379 

330 

• 

LDA 
STA 
STAE 

STA 
LD A 
STA 
LDA 
STA 
LDA 
STA 

·. 

LDA 
STA 
LD A 
~TA 
LDA 
STA 
LDA 
S TA 
LDA 
STA 
IOLINk 

l-iRITE 

• 

RH'-1 
IU TA 
L O d< 
RH~ 
IUTA 
IUTLB 

ONE 
LNC HT 
F'AG NO 

P RT FLG 
V$DATE 
HEAD+£. 
V$DATE+l 
HEAD+7' 
VZDATE+2 
HEAD+S 
V $DA TE +.3· 
HEAD+9 
V$ JNAM 
HEAD+11 
V$.JN AM+l 
HEAD+12 
V$J I'IAM+2 
HEA D+13 
VSJNAM+3 
HEAD+14 
LO,HEAD,30 

LO FCB,LC,Otl 

. . 

-· ... ·- -·--- ·----~ .. ··----- -·-· .... ·-----...... ·~---·· .... 

fOR SO 
LOG. UNIT 

GET CUR ASSIGNMENT 
F"CR L D• 
LO• S O, S AME LUN? 
YES 

NO - INITIAL I ZE 
LINE COUNT AND 

SET PRINT F"LAG 
SET U P PRINT L INE -
MO VE 
DA TE 
TO 
HE ADING 

MOVE 
J OB 
ti A 11 E 
TO 
HEADfi'IG 

./. ~ 

-. 

WRITE HEADING 

• 

. _ .. ··--...... . . ---.. .......... ,_ ..... . 

7 19 ) 

03 
03 
0 3 
0 ':• , . 
03 
03 
•j ,. ... .:.-
0 3 
03 
(I •".( . ~ 
03 
0 . ., ·-· 

00299 
00300 
00 :301 
0 0 30 2 
00304 
00305 
00 :306 
00307 
00308 
oo:::oo;; 
003 1 0 
0 0 31 1 

0 8 00 3 1 2 
03 0031 3 
03 003 1 4 
o::: oo::::15 
03 0031 6 
0 3 003 1 7 
0 3 003 1 9 
0 3 0032 0 
03 00321 
o::: 0 032 2 
0 3 0032 2 
o :: 00324 
o3 oo:::2 5 
03 0032 6 
03 00327 
0 .. , ..::• 
[:3 00~~2'9 

03 00330 
o::: 00331 
03 003 32 
o~: oo33 3 
03 003 3 4 
0 ~. 00 ..... ""' ,;, . ·-=· .:J .J 

o 3 o o :n ,::. 
03 0033 ? 
n ..... oo ~ .......... u .J .,:1 .J 0 

03 003 39 
U• ':• ·-· U• 0 ~. 4 .·, .:, 1., 

o::: 00341 

o3 oo:::; 4 c: 
0 3 . 0034 8 

o3 oo:::4 4 
o ;;: 00345 

03 0034 6 

o ::: 003 4 7 
(1~: 0 034 $ 

03 
1-; ~ ... 
03 
0 ~. 

..;. 

I' ~. 
~ .;, 

03 
(j ·:· 
·~ ·~ 

03 
(l 

,.., 
.,;. 

0 3· 

03 
0 •") -· 

003 4 9 
00350 
0 0351 
0035 2 
0035 3 
0035 4 
003 5 5 
00356 
0035 7 
003 58 

0 ,, . ._ c: .... 
l,.l .;, ..J :;t 

0036(! 
.-. -:· 0 0 .-.. - • ._. -' ..::• t:• L 

03 o o 3 6 c~ 
0036 3 

03 0 0364 
0 ·:· •.J 

,., ·-=· 
·-· •.J 
n • .., 
L' ~~ 

03 

0 - ~.-:r:: IJ.3 o .. J 

0036 (; 
0::1 36 7 
0036:3 

(: ;3: 0 0 :;: E. -~ 
(• 3 
;)3 
n ·~ - ~ 
r. -. 
IJ •J 

03 
f: ~. 
J .;. 

r. "' 
'J ·-· 

.... ~ ·- .; . 
~. '"' ·.• ,;. 

OC370 
0037 1 
00372 
003 ?3 
00 37 4 
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D. 
D. 

1 !) 3 
l 0 ·") . ..., 

r • u· ~. Ll a J. .:J 

D . 
D. ... 
,!.. I '* 

D. 

1 (;. ·') ··' 
10 3 
l (I ·~ 
A •-. ,., ~. 

J. I) ..;, 

·(· ·:> .. • ..... 
03 
'1 .., ' ...., , ..... 
l .:.• 
n " I j .,;. 
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0 ·:;; 
.... •") ....... 

0 .3 
03 

" . .., 
t) ·=' , -. •J ,.:J .. -:;. 
..... -· 

00:356 

"0 .... 5.., V •=-'• I 

• 
Oo ·:•c: o .... ...J v 

00859 

008 60 

00861 
0(1862 
00863 
00:364 

00865 
00:36 6 

00867 
f'086::: 
') ·;· .-. ;" .-. 
· · c1 0 =' 

(1(18 70 
(", ; ... . ~ ~ · 
u \.• ·=- f' l 

0 (1~ .. ; 7 ,·:.. ... 
.. -I ., 

On -=- ..,.., 
c. ·-· ; ~ 

0087·1 
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0037 6 
OQ:?. 7 7 
·' n ..... ...,. r, •) .. ·~ ~· •.:> 
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~ ... ,.. - ·:· ,. ;) 

00:38(1 

0 (1 ::: :3 J. 
0088 2 

" 0 . -. /'"\ c.· ... 1,. ·::· ~ .,_ I 
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1-. ,-, ,;: • • -. 7 
-" ·-· ._,. ·~ 

E • "* "" ·..: "" -~ ,., ii( ... • ... . . . t .... J<F, • • . .. • .. . 

D. 

,.. ..... .. . ..::· 
" ~. 
I ' ,• 

... ·:· 
<J ·-· 

.-. ·:· ... ..... 

.-. .-, 
) .;. 

.~ . . -. 
:., ..:· 

1 . • -:. 
;, .... .... 

. . . .. ... 

l
··: ~. .. 
-. . .. 
_, -· •.. -· ., .,:, 

"" ·) 
• • 
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~te A J •-' 
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[ I • 

1 !! ":• .. ~· ·-· 
1 .... ~ .: ,_. ..:~ 

·~ '? ·. .. . 
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03 

t"J ·~ Co C"J 
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•l r. o G 1· ... ..J ._, • 

n~1 r.q:: .. - . ~ - .... 

O:i 89 5 
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1,1 •J o;) 7 r::-
n·"!'jy ~:· 
;,J l 0 -· • 

00898 
C 0 !3'3'~ 
·j 0 9 0 (! 
t": .... , ... ,.. • 
1,.! .... :? !,.1 .L 

009 0 2 .... .... r.o --:, 
•J '·' :. • ·~ 

0 0'304 
u o·~o 5 
:) ;)90 6 
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00 1::517 
0 01~20 
00 l~21 
o o1=szz 
00 1~23 
001~24 
00 152~ 
00 1~2 6 
001 52 7 
00 15 30 
...... ~c-"' 1 
.1 v .i. ._t .;, 

')" 1_. ........ • ..... ..J .;, c. 
00 1533 
00 1534 
00 ·- - i. ...J,j...J 

00 1536 
0 01~37 

00 1540 
J Ol541 
00 154 2 
00 154 3 
1) 0 1 54 4 
00 154 5 
001 54 €. 
00 1547 
')0 1550 
00 155 1 
001552 
00 .~ .. ,-:J...,J._ ..., 

00 1554 
00 155 ~ 
r: ., ... C',6 
· ' .. .1. .,J ._ 

0 0l~:i7 
001563 
00 1564 
IJ 0156S 
00 1566 
!) 1) 156 7 
IJ0 15 7 0 
11 01571 
ft(l "1 ~7 ~ 
_._ .~, ..., ,'-

On<c;7? 
·-· ~._,._ 

0 0 1·5 7 4 
OtJ157 5 
0 01576 
00 157;-' 
OOIE.CO 
0 0 16 01 
00 1 602 
00 160 3 
(l ... . .- ... 4 u .1 0 u 
~ 0 1 605 
00 16 06 
" 0 " '" .., ._, . .&. CU ... 

0 01610 
0 01611 
001612 
1)0 1 613 .., .. \ . ., .. ... 
UVJ.OJ."t 

00 10:.15 
· , " 1 .: 1 It! 
VV .I.t...f • V 

"' "" ...... .. .., l...iU .L O J. f ' 

O!J lC-20 
:} •! 1 e. 2 1 
f! "' .. ... ~ .... 
.; U J. C• ,;-, C: 
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r::LJ 1624 nn · .- ..... c · 
.•• ·- 1 b c...., 
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'•' V ~ \.JL.. 

,-, n 1 -= .., F ·.• ·-· ~ ·-· '-' -· 
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'·· .!. 0 y ~ 
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n··: ~F-,41 ··- - -· · -r"'l ('\ 4 ..- A "'"lo 
·. • '·' .1 C• "t C. 

!'1 0164 3 
~" • F ~ 4 .... '·' .l -· .... , . 

C 0l64~ 
0::1 164 6 
,..., .... . ..... .... 
• ., \,1 .1 0 .., ( 

.. 

O=s700C I 
017000 I 
1440~1 A 
0::57000 I 
006017 A 
001506 R 
1 :170 00 I 
14 7 000 I 
00 101 0 A 
0 0. 051 6 R 
037000 I 
00· 1046 A 
00.1421 R 
0 1'7000 I 
14 7 000 
057000 
00 101 0 
0 0'. ~"' ... : .&. ..jW ..:• 

0 270 0 0 
00 5 00 4 
006Cl6 
00 50 23 
006055 
00 5023 
00 5144 
005 1 22 
00 5041 
147000 
00100 4 
"0 . ..... .... u 1..J't ~ 

00 1 0!!0 
001344 

I 
I 
A 
R 
I 
A 
A 
R 
A 
R 
A 
A 
A 
I 
A 
R 
A 
R 

000000 A 
000000 A 
000000 A 
000000 A 
00 000 0 A 
0 0 O.b 0 0 A 
070000 A 
OOOCtO O A 
OOOOOC A 

006~ 05 A 
0 041.2 3 R 
00 1 0 10 A 
000 07 3 R 
0 57 1.:!00 I 
00 65 0 :=i A 
00 4 034 R 
0: .~4 31 2 A 
01 416 0 
150462 
1 1 4 30 7 

A 
A 
A 

0 54155 A 
0 14305 A 
006505 A 
003727 
00 5 3 11 

001004 

R 
A 

006G2 0 t; 
000016 A 
00 5 004 A 
t'lo,.., .... ,..., .. ~ A 
V"-10V.1 -.J 

0 ,.. .. ,. r." •• ["" 
,u .. eo,.o-. "" 
00 1 01 0 ~4 
0 ,.,. , .... """ .. ~ v i .;.• ..:- .1 ,... 

1 ,.. .. _..,~ " 
.,_ "tCO I' ,... 

00101 (' A 

00514 4 A 
00!5144 A 
O 

.... C" __ ...._ ""' 

'-J -~ -=- c. c. !"1 

GO i OC:G A 
00162 2 R 
00 10 00 A 
ooo51 :J r:: 
00601~ A 
00 4 65 5 R 
054123 
00 5 012 
0 • 4 ...... -. 

L C. •' C. 

0!56000 
0 17 COO 

A 
A 
(.) 

A 
• ... .... .. ... ,..,..., . ,... 

t..' ,., 0 'J '..1 J. N 

922 
923 
924 
925 
926 

927 
92 8 
929 

93 0 
931 

932 
933 
9 3 4 
9 3 ~ 

936 
937 
9 38 
. 
939 

'340 
941 
94 2 
94 3 
'34 4 

9 4=s 

946 
94 7 
94S 
949 
950 
9!51 
9~2 
'3!~ 3 
954 
~~~ 
956 
957 
'3!~8 
959 
960 
961 
962 

96 3 

964 
96~ 

966 
967 
968 
96 9 
97 0 
'3 7 1 
972 

97 3 
974 
975 

9 76 

97 7 
9 73 

979 

980 
9Sl 

982 
383 
9 8 4 
38 , 

98 6 

987 

9 ~~ 00 

98 9 
"390 
99 1 
992 

• 

.. . . .. -.. 

ST~ 
LDA 
SUE 
STA 
LDAE 

AN A 
SU B 
j Az 

LD::.: 
JX tiZ 

LD A 
SUB 
S TA 
JAZ 

LDB 
T ,. "" .:.. ,, 

IUCPRK LDAE 

IUTBUF' 
IUCPX 
IUCP'r' 
IUCPZ 
IUPF'LG 
IUBAD 
PBFLG 
N70000 
IUC~EF' 
TODCBF' 

• . : 
• • 
!II 

IUPRN T 

IUPF'A 

IUPF'Bl 

IUPF'Cl 

. . . 

S TAE 

I XR 
IB R 
TXA 
SU B 
.JA N 

JMP 

BSS 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATt:l 
DA:A 
EJEC 

JS R 

JA Z 

S TA 

S T A 
LDt:\ 
ANA 
ORA 
s T:~ 
L D Fi 
J <'· r. ..::. r~~:. 

DAR 
STA 
' . ' .... ..., ,.., ., 

LlJP. I 

LDA E 

JAZ 

I XR 
IXR 
TIBR . ~ .... z 
·-• D 11 

,,: MP 

LD>=I E 
... .... ... 
~ 1M 

i AB 
LDA 
~· T-
~IH 

LDA 

J •• ~ n r 

... . .. .. . . .. - · - . . . . . . . . . .. . . . 
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TCDCB+l 
TCDCB 
f.DDC Br 
TODCB 
WRMAC +2 

N340 
N340 
I U ERR~ 

MC NT 
I L1 Cf.P fij 

RCtlT 
~C~lT 
F' :N T 
I UCP RD 

I.I CN T 

IO!lU F,B 

IDBUF',X 

RCNT' 
IU CPRK 

IU CF'RB 

4 
0 
0 
(I 

0 
lj 

. . 
0 
0700 00 
0 
!) 

. . 

I UC NVT,X 

!:JTL! 

·r ,.. ~t T . ..... . 
I UCK Uh X 

IUPF'Zl 
RDMAC1+3 
LHW 
I UP f'Z1 
R~MAC1 +3 
lUPF'Zl 
IULNDV,X 

I UPF ID 
I UPFD l 
0 A .... 
f'CBL UN,X 

IUPFBl 

r to r-= r- ""'1 : l_•r ft.. 

IUF'i.C l 

IUF' F A 

I U£ RR3 

F'Cl:'LUN+hX 

RD MAC 1+4 

IUPf iZ 
0 ' B 
BIJF AD 
1 , E 
T"~F E I l I .. . - . 

-. -. .. ., . ...,_ . . . .. 

R£SET \.lORD COUNT 

TE ST roR 
END OF' TAPE CR DEVI CE 
YES ·- ERROR 

LA ST LUtl? 
NO - GO BACK 

YES -
RESET 
READ COUNT 
BUF'F'ER EMPTY 

BUFFER NOT EMP TY -
TR ANS FER 

REMAINitiG 

WORD S 
TO 
BEGI N 
OF 
BU FR 

PA CKI NG rLAG, O=NO, >O=YES 
CU RR ENT BU FfE R ADDR 
PA CrB FILL OUT FLA G 

PRINTING RO UT INE -
PRINT S FIL ES CREATED FRDN 
L.P. OUTP UT ROUTED TO OTHER 

GET NO . OF fiL E$ TO PRINT 

9ET INPUT LOG. UNIT NO . 

SET INTO LUN F I ELD 
Of' REA D NACRO 

DE .rERM INE DEV ICE TYPE 

SAVE TYP E FLAG 
NOT AN R~lD 

S EA RCH f' CELUN 

ti ULL ENTR'I' 

FOU ~! D 1 T 

L A S T E:tH R Y ? 

TABL E FOR LUt'l 

r; D ~ C HEr:: 1': tiE X T • 

YE S - ERROl? 

MO VE FCB A J'JD~ E SS 

INT O REA D il:::lC RO 

SET RECORD srz E 
I N':'O FCF.: 
PUT INP UT !:t:F'F ADDR 

. . 

D£1/I CE 

• 

729) 

D. 
II • 
D. 
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D. 
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D. 
n. 

03 
0 3 
03 
a. ? 

~· 
03 

03 
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IJ ..;, 
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.- .... .)..:; 

03 
0 ~ . .:. 

03 
0 :3 

r· .-. .I .,:. 

03 
U. -:-,., 
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( • ·':> 
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03 

r.,. -:: - ~ 
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1 0 '3 
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1 •.1 -:.· 
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• -:, 
·-· 

1 n ":• 
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1 0 ::: 
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.1 ·' .;.. 

' f• •7> 
.l -· · -

D . lf.l3 

D . .... ,_. . 
1 .... "':• ... .... .. . .... " l. t,.l •• , 

D . ~-e;~: 
T• • r. -~ 
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D • 1 0 ·3 
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u • .:. ·-· ,_, -, J.., • 'i ,-, : · 
... u ._. 

D . 1t)3 
,..., .. .... -. 
·-· • !. l.• .:. 

:. . : 0 2 

r. . ~. o ~: 
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T"o ~ O. ~. 
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1 I ! ·:• .. •. ·-· 
! c: 3 .. ... . ..... 
.! .... -~· 

Tl • ' ~ 
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.,., I'· ·: · .... ' . . ..... 
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"'' ~ r. - , 
J.J • l ~- .,:, 

D . . .-. ,.., . . . .. .,., -, .. .-. ,-, 
,l , ,i_l .,: 

It • ~ (l -"), - - ~ 

ro . ~ o :;; 

r: . • r . ""*• . ·-· ..... 

009 17 
009 1 8 
0 0 9 1 •:J 
00920 
003 21 

00922 
00 92 3 
00924 

00925 
0 0 92E. 

009 2 7 
00928 
00929 
00930 

0093 1 
00932 
00923 

00934 

00935 
0093G 
00937 
0 0 93:3 
009:::9 

009 4 0 

009 41 
009 42 
n I·; -::. 4 ·~ . -· .... 
0094 4 
oo·;. 45 
009 4 E· 
009 •> 7 
009 4 :3 
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0 0950 
009~ 1 
n tl .:. !'i ·::. .. . .. ..... ..... 
0 ( Cj r.• ·'I 

I -· ;J -=> 
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009 55 
OOS 5 6 
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L.l I) q "" ·:; . -· ._, .. 
00')60 
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0 0962 
0096:::: 
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L.l .·1 ·::. t' .:> 

•• -·· 0 , . 

0096:; 
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0 0972 
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4 ' · -~ (' ·=-· 
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o, I, ';;' 0:• j • 
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009 C:3 
') flJ t:'o 0 ~ 
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0(1987 
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00 1 6=> 1 
001652 
00 165 3 
0 0 1 65 4 
001655 
00 16:56 
001657 
00 1660 
lJt.:~66 1 
'JC1E.62 
001663 
00:664 
u0166:5 
001666 
C0 1667 
0 0 ·1 6 7 0 
·:: ·) 1 67 1 
')01 672 
00 1673 
:10 1674 
10 1 67~ 

tJ0 1 676 
·: '.) 1 6 7? 
C01700 
001701 
f)01702 
00 1 703 
00170 4 
C'0 170:5 
U31 7 06 
:.::017 07 
00 171 0 
')0 1711 
00~7 12 
0017 1 3 
00!7!4 
~~ C:l7 15 

0017 16 
00 1 717 
OCI1720 
001721 
O'J li"C:2 
001723 
00172 4 
')0172 :5 
001726 
00 1727 
. ., n 4 -. """'0 v ... t ;,.~ .:, 

:J0 17 3 1 
001732 
~·01733 
001 734 
D0l73~ 
,, 0 1 ... .., 6 
·- I ..j 

001662 R 
014245 
0 570 00 
0 170 00 
0 57 000 

A 
I 
I 
I 

995 IUPF'Dl 
996 

017000 
054105 
00~001 
0~7000 
006505 
004034 
054231 
01 .~'::>">? 

.... L,;, <J-

r 
A 
A 
I 
A 

. R . 
A 
A 
I . 
I 
I 
A. 

997 
998 
999 

1 000 
1 001 
1 002 
1003 

1004 
1 005 
1 006 
1 0 0 7 
100 9 
10 0 9 
101 0 

057000 
017000 
057000 
005C01 
0~7000 
0 1 7000 
054220 

I 1 0 1 1 
A 1 0 12 

01 4 220 A 1013 
037000 I 1014 
0060 5:::0 A l Ol::i 
005004 R 
014213 
006055 
OO::i005 
005144 
OO::il44 
077000 
047000 

A 
A 
R 
A 
A 

l 
I 
A 
R 

101 6 
101 7 

101 8 
1 0 1 9 
1 0 20 
1 021 
1 0 2 2 

1023 

10C:4 
10 ?.~ 
10 26 

I 
006:105 A 
003670 R 
001010 A 
00 1 725 R 
0 17 Ci00 
147000 
00 1 002 
0 00:102 
017000 
00 ~311 
0~7000 
001000 
00 1 6 6 2 
037000 
005344 A 

I 10 2 7 
A . 10 28 
I 10 29 
A 1 0 30 
R 

A 
I 

10 31 
10 32 
1033 
1034 

A 103~ 
~i 1 0 36 
A 1 0 37 

00 ~ 344 
077000 
01 4 012 
1::504 6 2 
00611~ 
005004 
054 006 
0060 1 5 A 

R 
A 103S 

10 39 

I UPF'E 

IUPfEO 
IUPfE1 

LD~ 
~·r~ 
LDA 
S T A 
LDA 
STA 
TZA 
STA 
JS R 

STA 
LDA 
STA 
LDA 
S TA 
TZA 
STA 
LDA 
STA 
LDA 
L D)< 
STA E 

LDA 
STA E 

I XR 
I XR 
STX 
ItlR 
JSR 

JAZ 

LDA 
SU B 
JAP 

LDA 
DAR 
STA 
.JMP 

L DX 
DXR 
D>'R 
<"" ..,. , ... .., .... 
LDA 
ANA 
OR AE 

S TA 
LDAE 

001737 
!J0 1 740 

OO::i005 
054004 

R 
A 1040 

1041 
S TA 

TOF'f"UN F'Ui'iC 
C017 41 006505 A 
00 17 ~2 
OJ 1743 
001 744 
J0174~ 
001746 
0017 47 
U :J l75 0 
..., .... .. '"'? k" 1 
.JIJJ.(...J 

II 0 1 7 52 
00 175 3 
(10!754 

00 1755 
00 1 7~(, 
0 0 1 757 
•; 1) 1 760 
;:, ·:;: 761 

0004Qt. A 
10 0000 A 
002~00 A 
000000 A 
OCOOOC' A 
000000 A 
00650:0 A 
0 ,...,..-. .... ~ '!""\ v ..,. c. c. (' ..... 

J. 037000 
OO l !)t!,E. ~~ 
0(1172 6 R 
001755 R 
017000 
00101S 
001 -'(."' ~ .) c. 

I 
A 
R 

001000 A 
0 " 0 ,, .., ' • ... l • v ; ..:.· r:.. 

104 2 

1 0 43 
1 0 44 

1 0 45 
1 046 
1047 

1 048 

IUPf"N 

00 1762 R 1 049 IU P FO 
l O!i O RD M~Cl 

::017 62 006505 A 
;J 0 1 7 6 3 0 0 0 4 0 4 A 
::;0 1 764 1 00000 ;':; 
00 1765 010002 A 
0 0176 6 004535 R 
::'01767 000000 A 
OC!770 000000 A 
00177 1 006505 A 10::51 
.. ,.. 1 ... - ·.U t ' fC. 00 42 27 R 
!70~7 73 
01) 1774 

00 6017 A 
00 1 76 4 R """ .. .... ............. ,.." " ..;"" "'' '.J J...J fV\.··.: ..... ~ ...... ~ ... _,...,.. .... 

'· · ••· J. , ( 0 J. .. ( 'J l' ._, 

• 1 

(!0 177 7 001010 ''l 
002000 0020 1 ·"· R 
:J0 200l 147000 I 

• 

1 0 :; 2 

10 ~3 
10 :;:t 
1 0:5 5 

10~6 

• 

J SR 

EQU 
LDA 
'A"' -. .J 11 , _ 

JMP 

EQ U 
r;: E AD 

LDA E 

<"" It ~ 

·::> v e> 
J AZ 

SLI B 

0 0 0 - OP 

Y$IOUTIL 

• 

IUPF DZ 
FRDC B 
.EUFAD 
FR DCB+l 
F'DCBA D 
RD~1AC 1+4 

LCNT 
IUCKL Nt X 

IUPf"Z1 
IU Pf"OZ 
TDDCB 
BUFAD 
lDDC B+1 

TDDC B+2 
TDCBAD 
IUPF'X 1 
IUPF'Zl 
LCIH 
LUN LST tX 

IUP F'X1 
LUNLST+ltX 

LCNT 
IG.ELK 
IU SCAN,X 

I UPF' EO 

LCN T 
lil4 
! UER R1 

IUPTR 

IUPTR 
I UPFE 

LCN T 

t':CtfT 
H !F' FUN+3 
LHW 
LUi'!LS T, X 

TDF'F' UN+3 
LUNLST +l,X 

TC'FF"UN+4 
o,o,o,o 

IOC HK , X 

11 CN T 
:UF't El 

.. 
TCNT 
IUPf O 

T.U TLB 

• r Rnc; E.sr,o, l 

IOCHK,X 

RDM AC 1+2 

N 3~0 
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GO .E ACK TO PROCESS NEX T LUN 

LU !'! CCUrtT 
DEC TH.t1ENT 
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002377 
0::!24 00 
0 02401 
"30 2402 
···~'=> 4 0., .., ... ..... oJ 

002 404 
.,n..,4n~ 
t..;v~ v..J 

(; 0 2 <Hl ::. 
no':> 4 Q7 ... ..... " 
0 0 24 10 
0024 11 
'j 02412 
002413 
002 414 
002 415 
002 41 6 
0024 1 7 
::102 42 0 
0024 21 
C024 22 
002 423 
002 424 
002 425 
002 42 6 
001=? 427 
0 02430 
0 02431 
(:02 432 
0024 33 
1')0 2434 
302 43:1 
~0 2 436 
002 43 7 
1~':'2 440 
0('2 441 
:::0 2442 
002 443 
:J02 444 
·~(12 44~ 

0('2 44 6 
'J02 44 7 
0024 ~0 
002 4~1 
002 452 

000016 A 
005002 A 
006016 A 
00 46.54 R 
144l7 E. A 
00 101 0 P. 
0 02 4 45 R 
0 0:5 1 22 A 
005122 A 
005344 A 
0010 46 . A 
00 2400 'R 
01 41 66 A 
140423 A 
001004 A 
002 430 R 
1 40 467 A. 
001002 A 
00 243 0 R 
120467 A 
00 4241 A 
006120 A 
000016 A 
005012 A 
00 1 000 A 
00244~ R 
0 05 0 02 A 
0 30466 A 
006016 A 
0046~4 R 
00 101C A 
00 244:1 R 
00 :1122 A 
00512~ A 
0053 44 A 
001046 A 
002432 R 

A 001000 
000~02 R 
f3 641 37 A 
014115 t=i 

150462 A 
114 130 A 
054113 A 
!J 4700 0 I 

1232 
1233 

1 234 
1235 

1236 
12 37 
1 233 
1 239 

1240 
1241 
124 2 

1243 
1244 

1245 
1246 
124 7 

124 8 
124 9 

1250 
12::i1 
12~2 

12:; 3 

1 254 
1255 
12~ 6 
1 25/ 

12:)8 

12 :5 3 
1260 
1261 
126 2 
1263 
12€.4 

0024 ~ 3 006 ~ 0~ ~ 1265 
002<: 5 4 
::'02 4~!i 
C02 4~ (. 
OC2457 
C 0 246 0 
00246 1 
(j02 462 
002 463 
('~246 ~· 

0 0 .'": 46 5 
002 466 
002 467 
il fl 2 470 
00247 1 
002 472 
01)2 47 3 
00 2474 
002 4 75 
1) 0 2 4 76 
·) 0 2 4 7 7 
002 500 
002:50 1 
002:502 
:'0 2:50 3 
0 02504 
002 !10:5 
002!106 
002:i07 
0025!0 
:('2 :511 
002 512 
r.'02 ~1 3 
0025 14 
G0251 ::i 
002:5 16 
002:5 17 
002::i 20 
002 ::i21 
002~22 
002 :523 
o·o 2 :5 24 
00 2 52 5 
0025 26 
0025 27 
002 :5 30 
00253 1 
00 2 53 2 

0036?!J R 
C!54 12S A 
147 000 T 

'· CO lOl l} A 
002473 to: 
147000 r 
(1 0 ....... " A 

~ \.1 .&. ._. !-1 

C: 02473 R 
0 47000 I 
00(,50!::. A 
003670 ~ 
006505 A 
00 4260 R 
001000 A 
002474 R 
0 541 07 A 
006036 A 
004655 R 
0 0 5001 A 
114103 A 
110431 A 
055002 A 
074063 A 
006505 A 
004123 
00101(1 

R 
A 

000505 F~ 
144606 A 
00 ~. 002 ;.{ 
ooo~c :s R 
1 2 460 3 A 
0~40:52 1=1 

0 :56000 A 
0060 1 7 ~ 
004 51 3 P. 
0 560 0 7 A 
0 ~601 0 A 
~:56011 A 
006047 A 

R 
0 1045 4 A 

0 06:i05 
0 03 67 0 
00 1 (1 10 

A 
A 
R 
A 
R Q0 2~i6 2 

144053 A 

1266 
1267 
12 68 

1 2 6'J 
1 270 

127 1 
1272 

1 274 

1275 
127 6 

127? 
1278 
127~ 
1280 
12 tH 
1 282 

1 2S 3 

""""-4 .. c. o 
1 2 8 5 

1286 
12 67 
1288 
12 8'3 

1290 
1291 
129 2 

1 294 
1 2::5 
1 29 6 

129 7 

1 298 

TZB 
IUPFAB LDA E 

IUPFB 

IUPF" C 

IUPF'D 
. . . . 

IUPF'EC 
!UPFEG 

IUPffi 
• 

~:UB 

JAZ 

IBR 
IBR 
D~<R 
.J XN Z 

LD A 
SUB 
JAN 

S !._1 B 
JAP 

ADD 
LRL A 
ADDI 

TAB 
..JMP 

TZB 
L D ~< 
LDAE 

J AZ 

I BR 
IB R 
DXR 
JXN Z 

JMP 

~ TE 
LDA 
AN A 
[]f.:: A 
~ T ,, 
~ . .... 
I II R ....... 
.j ..). ,.., 

S TA 
SU B 
JAZ 

SUB . "' ... ._I H .:.. 

HIR 
.J S R 

J 11 P 

STA 
LD XE 

TZA 
ORA 
ORA 
"T " ~ H 
S T , . 

.·\ 

JSR 

J.::!Z 

....... . 'B 
-~ ._ . 
J OP 

ADD 
LDB 
S TA 
L D~1 E 

<:: ... .... 
..., • i"1 

STA 
sr;; 
T .. , ,.... !:" 
4 , , " ... 

LI:A 
S";A 
.J S R 

J AZ 

SU B 

YflOUTIL 

F' CBLUH,J 

I UP F' Z 
IUP I-"D 

IUPF'AB 

lt.IPF"Z 
r ou R 
I UP F'B 

S EV EN 
I UPF'B 

S E V F. N 
1 
1 4 

IUPF' D 

S I X 
F'CELUN,B 

I UP F"D 

IUPF'C 

IUERR J 

I UPF'V 
CFMAC+J 
LHW 
I UP FZ 
DP f1 ::l C+3 
IGBLK 
IU SCAN•X 

IUPFY 
"' .... ..,. 4 . . n c:. oj 

IU PFEC 

tf2 1 
ILIPF'EC 

IGllLK 
IUS C.~t':IN tX 

DLMCHK•X 

IUP F'E G 

I UPF V 
FCBLU N+l,B 

IUPF'V 
"~ .... 
J:• ·.: C• 

OPr·~ J.IC+ 4 
IU CN\I T, X 

!UERR Z 

ti 2rl 0 1 
r ur: ..:R 2 

N20'J 1 
C P ~I=IC +4 
0 , B 
D:SLK 

.., " , . ' J:· 

::; , B 
9 ' B 
IGEL K . . 
: :-!R f. E 
l: t.: P r~ 

I : .• <:- t: AN,)( 

rJPt~A C 

• 

PROGRAM PAGE 19 LI S TING PA GE < 

I S THE RE A F'CB 
AL REA DY OPEN F'OR THIS LU N ~ 

YES 

NO -
DOE S TH IS LUN~ USE A GLO BA L FC B 
NO 

NO 

YES 
CCtlPU TE ADR S FOR 
FCB LIJ N E tHR~' 

fi ND FCB NOT AL READY IN USE 

fO UND ONE 

Itl :..: $ f. -

END 0~ TABL E 
NIJ 

YE ~ - ERROR 

? . 

SAVE ENTRY NO . 

P UT LUN HI 
OPEti MA CRr:J 

GET PR OT . KF.Y 

I $ T~ I S A r.E LIMITE R ? 
YE S CIJ I'IMf'l 

'tE S EQUI"'l~ S !GN 

NO -
AD VA NCE ~ C A N TO DELIMI TER 

CH ECK IT 

N 0 K E '.' - R .S: ~ U !1 E 
GE l FC B ADR S 

IN F' CB 

ZE ~lJ 

S ET FO R SEQUE NTIAL ADRS 

P UT 
"E "' I . .) 

F'C F ADRS IN OP~N MACR O 
GET ~~C OR D L ~NGTH 

TOO SMALL - E RRO ~ 

TC!J LAR GE - Ct;9[!R '- r·~ , .. 

SfORE REC LENGT H I N FC E 

BL r.: ~i K 
OUT F"'IL E NAME 

SET CCUIH 

GET RT HAN D CH AR FO R F ILE N~ ME 

E rlD OF BUF fE R 

PERIOn ~ 

? . 

. . .. . . ~ . . . 
• • • 0 • • • • . .. . •• • .. • .. .. ~- . • .... , ,. • - .. ·-----------~....... - . . .. 

c 

• 

7:34 ) 

03 
Cl ,, 

;;, 

03 
0 .·, .j 

0 
r, 
·!• 

n .-, 
•J .;:, 

,., ·:· 
'.: .... 
0 

.... 

. ;, 

U
• ":. 

•ol 

0 .... 
.j 

0 , •. .;, 

03 
0 :;: 
03 

03 
n ... . . :· 

03 
0 ·:· ._, 
03 

,, "':' 
' ., ,., ·~· ... ~· 

03 
.... . -, .... .::· 

I) ·:· ·.· 
,., .-. 
1,1 .;;. 

0 3 
C• ':· .•. 
I'"' •"'; .· .. ) 
·'I ;' I 
;.,.. :-

01227 
0 1 ·-·-=- q c. &:.. ... 

• 
0 1 22'3 
01230 

0 1 231 
0 1232 
0 128 :3 
01234 

U• 1 ·=· -":• r.:: t;:. v ._ .. 

0 1 ·:-.-..-
'- "" ·-· 

(J 12 3'3 

0 ..... ,. 0 
L C..-,.. 

01241 
r.l~•4'" U I':. C. 

01 <~43 
012 ~4 

0124 ~i 
0124 6 
!"i • ""' " ., 
vJ.C""'t • 

OJ.24'?1 
n .. .-. ~ .-, 
·J .L L . ·- ' · . 

012 5 1 
0 .. .-. t:' ... 

L C. ._; '-

. 1 .-. ., :l u c. .. .J ••• 
,.. .. ..... c r-· 
lJ :. C~ ._! ...J 

0 , ·:· "'J .~ ·- ....._ . '-' 

0 1 E' 5/ 
!'o ~ ~. '1:".' . - . u ). c v ... ~ 
f"l i~C"C 
' J J . t • ..JJ 

r, .,."'t ~ • .-, .,.· r• \.: ·-· '-' .•. c. .• ._1 

~u o:• 
~· 

1.) 8 

,... .... ....... -;. 
ro • '1 
U ., 

'• 

li ·:· - ·-· n ·:· .. ·-· 

U. ·:• . ., 
.- .., . . 

0 . . 
.~ 

U3 

,-. ·"'' '--' .;. 

..... 
I,) .:_; 

-.. -. 
.. J .;. 

0 
..,. 
·' 

" ~ . 
'J -:.· 

r. ·:· . ~· 

C -:· ~· 

.... ·--:· 

... . . -· 

~ t' , ;. .. . .. 
0 ':· . ' .-. . ., 
lj ...:· 

:) - ~· 
~· 

r, ·:· 
~..~ .. 
... . ' 
' J ·-· 

r· :-· ... .. . 

0 • ·:., " ' .. \. . o.J • 

') .. .-... - .-. 
I I -,-; , .. 

-'-"-~· 
.... ~ ..-, .... .." ... :. ~.:. ., . ':• 
, ... ~. - _,i 
t_l L .: .. f:. • :-
.... . .-, , "':: 
1_; .1. c. r~ ... 1 

( ! 4 '=' r: •::• 
-· J. ~ <,J ·-· 

0 ... -.7'' L C. tJ 

,., . ..-. .., .-.. 
1..i L f:: ,.. -.:. 
OlE:? :::: 
r . l .-. . ., A 
1_: .::, i' l ·j• 

n • .-, -., ·:..-
1,1 L C :' . •• ; 
;'1 ".-.7•' 
t; J. .:: •• t:• 
.-. . -. ..., .... 
·~· J. c. (' t 

.~ 1 ·=· -, ·::· 
'· , _ ;' I., 

r. 4 ••.• ....,. ..... 

v '. t.:. r' 7 
r . ~ ~~ c~ "'' v .; ; · .. : ·•• 

t"'o <I ~i I 'lo 4 
IJ ,.. L .::0 1 
r.~-. n ·· .. 
1.1 .l. .::. c. .~ 

,.. 1 ~. ·~ •"\ .... c. •::0 .,:. 

I. • .• ..... . .. J L C .. .::• '1" 

o"o 4 -, ."''o ·"'' 
o,) L \:. •::0 1;:o 

r1 1 ·:1 C' ·-;:-
·• ..... u .. 
f'! ~ .-, r~ ''""' 
o) ,'. C ,-, •: :• 

,, .. -. -. ,., ,_. ... c.~ ·. 

.-. . ::-- '1 • 
V L ..... -

'J"' ~ .-. •::l ?, 
' L S::. .. ~ C 
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E. 2 VORTE X LISTIHG 

O n":> c. ~ ,. 
..,~ _ _. ...,. 

,... ,... ...... ...._ .. 
u ;. .:. ..;) .;. ...J 

t: C2536 
002537 
0 0 2~4 0 
·"' .... .... -..... 
:,.~ IJ C. ...J "+ J. 

"0 :::0 C:4 ":' ·-· ..... '-- .... -
!) n •::> C:: 4 ~ 

\,' ·- ~ ..., 
,.., ,.....-,.:=-,. .. 
... v~ .J ~"t 

,, 0 -;:o ~ .... C" 
... " . ·-· "t ,J 

Ct 025 4€. 
• (• - C' ... .... ..... c.~ ... ~ 

0 0 255 0 
0 0 2~~1 
0 02 ~ 52 
00 25 53 ,.., "' __ _ 4 
1., ._, .:. .... ...,_J 

00 2~~~ 
,-~ s"' " :.. . ..., c -c. 
•"c - ee -· .. • c. ..) ..,.t J' 

:.10 2:0€.0 
rH~ 2 5 €. 1 

:.10 256 3 
~C 2564 
'J 02 :S 6:5 
:.JG2:J66 
') "2 ::5 67 
l " ..... .. - o .,. _ c .Jt 
') 0'0' "' 71 

"' &. .. - I ... ,... ___ .... 
. C..Jf C. , ,,. ___ __ ..... 

.; ·-· c. .J ( .;.; 
('\ <"\ ":') -t 7 A 
· ' .... 1..- ..... t '":· 

"' r·-=-~~~ 
·- - -· t • 

(; 025 7 6 
n n-:>"<'1" 7 .... ·.} ._ .._. ( ' 
0 02E.OO 
:) 02501 
nn'!">~o<> ... ... ...... ..... '-

~G 2 6 0 4 
:Jt: 260~ 
,... " ~ (;'; ,... ~ .. . ·... .... '·' v 

) ,: ....,;"~ :.. ·.. c b 1,: .. 

-- ~---- 10 ' • V . _: r:• I 

,.. ,.. ........ .. -. !&.-··I . ~ - ...... 
r. ,. ~ , 2 0 
J '-' L;. .:,_. 

:J D 2 t. f.~ 1 
t"lo " ' ~ ••• .... ~ 

'J .. :. ;:) c. c. 
!.1 0 2 \£. 23 
(: 0 ~: (. 2,~ 
r· . ' ............. e' 
.J \.- c.oc .. • 
0 0 2 t · 2 6 
l"t .-. ":- , . ·:- 7 
........ L.. ..... '- , 

o'o f'c "' -"'""".-., 
" '-' '-' · C• .,:. ~ ,._,.. ..... , ........... 

...; '-; ~ -=· .:.· .;.. 
._ ~ -..- ..... ,. 
I •' '- C..:• "+ 

.-..... - . t:._ - · C' 
· •• i) c u ,,;, ._. 
(.,.. ................ .... 

I U 1':. ' ..;o 0 

. • n ":"r. ':07 ._, ...,._u..._,, 

"' ,... _., E • . 
.... .; . .. lJ, 

'' !) ~ '4~ v .::. :;. .::. 
002643 
,. n "' .; 4 4 
o 4 ~ r 

·~:) 2E.45 

;10 2 64 6 

,.. ,... .. ~~-· 
1, 1 •• •':. ;:: •• _1 .~ 

0010l0 
00 2~ 62 

1~4 0 :5 0 
00 4 2 ~ 0 
0 :5404 2 
0 06127 
"0 .... ..... ,._ v '"t~.,:O. It 

05600 7 
0 0650 5 

A 
R 
A 

A 

0 03f~ 7 0 R 
0.010 1 0 .:-~ 

00256 2 F.: 
144036 
0010 1 0 
00 2 562 
124 03 3 
!1.4 02t-. 
0:56007 
00512 2 
01 40 2 5 
0 05 3 11 
GO l GlE. 
00252 5 

00
,. ~ ...... 
o...,u ,.~ 

0 0040 .:1 
10 000 0 
00 300 0 
000000 
1) 0!)00 0 
!J !J OOO O 
0 0650~ 
n" ~~ -~'J v v '-r ,~.: c. 
02•:t 0 11 
0 HOC 4 
00 6 056 
0 04 6 54 
00100 C 
00007 8 
000000 
0000 0 (' 
oo ooc r 
00 00()') 
QOCOOO 
0002 ~ 6 

005505 
004 1 23 
05700 0 
0065 0 5 
!) 04034 

,, 
,., 

"' ,., 
R 

., 
r .. 

" h 

~~ 
p 
R 
A 
R 
A 
A 
A 
A 
A 
A 

l='l 
R 
I 
A 
R 

f"C"AA~ .. ,'"\ 
U ...J"'t'~ l ... l M 

047~i00 I 

0036 70 R 
14700C I 
C0 1 002 A 
0 n r· c- 1'\ C' ' " u.t._•v ... • I":. 

12042 3 A 
OD 1 00 4 A 
0 005 05 
0 0 4254 
0 544 6 1 
01412 1 
• ' ": '":'" ,., n 0 
·- ·~ e..•t.· 
c 4 .... •"- r.' ·"' 
, ~ ..... "'t ..., .:,. 
• c:.- ,.. ... r_ ..,. 
.1 _ : •; '"+ n .:.. 
•1" ·"' ... -cr 1 ""t"I' ·J ... 

0541 14 
,.. .• ~r.n;"' 
U '"t·1 •.•V U 

(!0 -c: n,.. 
t· ·-· .... ,J 

00 41 23 
1444 5!" 
t'ii'J1C02 
,.. ......... C' ... .. 
l _t \.1 I) .1 (..1 ._1 

124•1- 4 5 
0 ,., • ,., • n 
• ·-· l. :_. J. • •• 

R 
A 
~ 
A 
I 
" .... 
"' .... 

~ 

. ' 

.... 0""11 ....... - c- -. onr.~ n c• C' 
' I ii. t C. ~ ._1 C. f • • •• t ,_1 t.J _ 1 

·1 n ~ .-r. ,. 
'- 1.. C.~• .JO 
no.,., ...... .- e -. 
1. 1 ._, t.-:. •::" ·-· { 
n .... ~ .·e o '.*\.• C. C' 
n l"'l -:'\ -- 1 •.• ;j (' t· t'· 

(i .,. .• 4' ..., .,. ..... ~ . .;. ·-' 

0 06 505 
C037 27 
,.. "' C':" ""' 4 • ._1 '.! ._, .;:_. .1 ,1 

,, ,.., 
... ,.., . .... ,. . .. , 
t.l t.,t 1 \.1 I I .... t- : 
" o- ~1~ ~ \.' c.: " ... .J ,.,.. 
,.,,.. c-- ,. .... 4 
IJ t.l •J '.J '·' 

1299 

1300 
130 1 
1 302 
. ..... ,.., """' 
J. .;;;, v ..;;, 

1 304 
13 0 5 

1 306 

1307 
1 308 

1 309 
1310 

1 3 1 6 CPMAC 

1317 

131 3 
1319 
1 320 

13?.1 

13C?2 
1323 
1 3~4 
132~ 
·~ -=-6 ........... 
1 '" ... ._ ... ..,) c. ;• 

IUPF'Z 
IUPF'X 
IUPFY 
IUPF'LJ 
IUPF'V 
tH~~ 6 

1328 
1 32'3 ~ 

133 C1 " 
1 ~ .. 1 
... -· ~ 
1 

? __ , ';) 
-.J .~ ~ 

• 
IUDUMP 

1 ........ .... 
~~.:. 

1 33 4 

133~ 
13 3€-

1 338 
1 3 3 9 

1 3 40 
1 341 

1 342 

1 345 
• """'A I'" 
J. ..:J '"4< 0 

13 47 
1343 
·~· 9 .6 ..::· ..., 
.. .. .. ~· ~-\ 

J. ..j J u 
1 ""'"" 1 ~ -·-
13 52 

1 354 
4 """'- ~-J. . ._:, .... ) 

1356 
• -Cl'-. 
J. o.;) ._1 f' 

1 3 58 
• """\f'=rt"\ 
!. .;:. · - ' ';' 

1 3~. t') 

. ...... ,. . 
t .,:t '=." L , _ ,. ..... 
J. -.)OC. 

._ , ..,. 
.L ....... r:· ·-· 

. . -
,• 

' 

J~Z 

ADD 
LRLA 
S TA 
ADD E 

S TA 
.,I S R 

JA Z 

SU B 
JA Z 

ADD 
ORA 
STA 
tBR 
LDA 
DAR 
JAN Z 

OPEN 

JSR 

LDB 
LDA 
3 TAE 

JM P 

VATA 
!lATA 
DATA 
Di1 TA 
DA TA 
DATA 
tJ E C 

J SR 

S TA 
INR 
'" R ..J ...:!- • 

.$l! B 
JA P 

ADD 
J ~ t·l 

L ~L A 
·~ .,. A ,.:a, t 

LDA 
;~ l'l A 
0 ......... l:. ;·1 

~ Nt't 
::::RA 
~ T ~ 
~ . H 

., "'J. t l r~ 
1 - ';" 

v .... . ... 

, ... R . '• -- •. 

. ,., -
·.J n c_ 

i . •' 

Y$ID UTIL 

• • 

t:.lr' MAC 

!UP F'X 
tl240 

.,. • B ' . 
IU ~C AI'hX 

OPI1A C 

tl 2~6 ·~ · 
0Pt1A C 

tl2 s 6 
I !.!P FX 
-· '0 ,· ' ~ 
I UPF' IJ 

: 1.: P F G 

IUC HK•X 

• •. F' ~ l.' 
l v r v 
T I ....... f ·~ 

• - • L... 

F C 'I' Llt l': , B 

!UTL B 

i! IC NVT•X 

.,. C:f'i T . 
I U C K Ll"f d< 

T ' IT\""'Z .l •..J !J ,.. 

~:3BLK 
I l.! :?.C AN, X 

N? :: 4 
I i.JE :7: R2 

FOUR 
~· I I !:"' ':;• R '.) 
-. •,..' l. I '• ~ 

c .-, 
• c 
'~' ! ~T'•C• V 
4 ·- · ~ I I 
... _,. .-. r-. D + "' ,., .... ·-· ,.., .,) 

t·110 7 7 7 
... I I T• ,-, \I 
i • .. • .-• t • I 

I 1 I I I 
L :"" W 

i. ;,; r; p z 
M_, ......... D+3 h ,_. ~ 

'' ~-"?'\• K ,l_l.OL 

-· -· r- ArJ >', ;. 'U ~· · - · 1 , 

"· ' ..._, _ HK X ·: o_ •'•t,.. '. 

; ·.:crw r, x 
r·l 2 fJ IJ 1 
~ :_• ~. ;;: R 2 

"' 'JO l l ';t:i 

: ~ I '!') p 'I . . . . .. I 
.. oon_.., 
.. ' ·· J.' r- £. 

lt= L ND V , X 

.,. •. .,.. - D 1 •-· .a..· :- ' 
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PRO GRAM PAGE 20 

' 
YES END OF' EUF'F'Ef< 

SA VE CHAR 

STORE 
GET ·RT 

IN 
HAND 

F'I LE NAME 
CHA R 

END OF' BUF FER 

PE RIO D ? 
Y E S 

NO -
COMB ! NE ~ITH LH CHAR 
STOR E IN F'IL£ NAME 

GE T COUNT 
DO tlE ? 
NO GO BAC K 

OP EN FCB 

CHECK 1/0 S TP. TUS 

GOOD -
SET !...U N IN 
F'C BLUN TAB LE 

RE TURN 

DUMP SU BCOMP ONENT 

GE T NO. OF RECORD~ 

GET LO G UN I T NO . 

GET MODE 

IN VAL ID ER ROR 

Itf 'JALI D -

<' ( ... .,> • 

l=l tl D 

IN TO 

I t I "'-' 
L... \o I : 

READ 

ERROR 

~1A C F: tl 

LI STING PAGE ( 
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·;- ·7'1 . ·-. 
0:3 
(:3 
~) .-. 
I . .:,> 

03 
r, ·":· .... . ... • 
1-. •"• .i • .;. 
(! ·:. .... ·-· 
:"1 .• . :.. .::; ·. .-. 
•.1 ._-.. 

01931 
0193 5 

01936 
I.J • .., "=' .., ... J ...J { 

0 193€1 

0 1 93"?. 
01940 

019 41 
019 42 

019 4 3 
0!9 4 <1-
0 1 9 4 '5 
0 1 9 46 

0194 ? 
019 48 
0 1 '34 ·::: 
0 • ..... "' .-. .l ::>' ..J 1,1 

01•5)51 
ti 1952 
Gt'358 
01954 
o:. ·~ss 
0195~; 
1)1957 
0195;=; 
0 195"? 
'• 'CI6 ''' u ... ,ol' :.1 

019•.)1 
01.96 2 

0 -
:,- " 1 ,.._ r .-, 

t • :7 0 - · 

03 

n "=' ... . .. , 
0 ·:-" 

~ "' ._, .:::; 

0 ::: 
r, ·:• 
~ .. ~ -· 
!) ~. . .::: 

o'" I ,., 6 ~ 
:_I J. ·;. . ..... 

01965 

0 1 9 6 (. 
0196 7 

019 68 
(J .q ,: •:> 

6o ... v -· 
(•t<=•7(! 

• .i ~ •• 

01S?i 

lr 19--.-:-
.) f' ·-

• 
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E.2 VORTEX LISTING 

0 04254 
!:: 04255 
0 04256 
00 42::i7 

:::0 4260 
00 4261 
':10 4262 
00 4263 
00 4264 
!JC 426 ~ 
004 266 
00 4267 
00 4270 
00 4271 
~ a .. --~..., "TCi-=. 

004273 
ro4274 
,., n ,.. . ..., --:- c:
~o.;IU'•tC.i.J 

C!0 4276 
fJ0427 7 
004300 
0043 01 
00 4302 

0 04303 
00 4304 
00 4305 
:,O,.l306 
00 4307 
00 4310 
004311 
00 4312 
"0 4"'..., f._l I .;. j. ..;, 

00 431 4 
00 4315 
00 4316 
00 4317 
0 0 4320 

0043 21 
00 4322 
004323 
0 04324 
' 0 4"'2-,J ..., ::• 

C fi.:~3 26 
~ ....... ....._ ...... ...,. 
V\.J"t~c.r 

0043 30 
00 -.. ~ ~· 

"'t - · ..., J. 

~· .......... -... • .. 't ..,:) .:> c. 
00 4333 
00433 4 
': 04335 
OG<l3 36 
004337 
"'~ .. ..._ ... ..... .... .... '1' .,:.. .... l.J 

':' 0 4341 
0 04342 
.. . ,.:1 ~'4" ·' . ' ..:· .;, 
O'.l4344 
C0 4345 
0043 4 6 
') 1) 4347 
00 4 3 5 0 
""'~ .. --.. L I I.} "-t ..:_. ._} J. 

00 4 35::" ,..,.. ... _ _. ..... 
•.J '-' -.. .; . ·-· .;. 
t"\I"' A~t:'A 

:.r 1.,1 ._, .:.• • ... ' ~ 

00 4 3 55 

006~0:; 
000 40 6 
0002 00 

001010 
004301 
144365 
001010 
0043 0 1 
144 363 
00101 0 
004 301 
006120 
000Ct17 
001016 
00050 5 
010412 
,..,,.., .. - .~· 
UU"+C:."1 t 
1~,1.1~5 
~~-r.a. ._ 

0060:i7 
004432 
00670 :5 
OOOG OO 

0640 66 
0740 73 
005012 
OO::i004 
006145 
004401 
001{104 
004321 
005144 
00614 5 
004 40 1 
001004 
00432i. 
005144 
004321 
00612 !:i 
0044 01 
00602~ 
00440 ·~ 
1260 0 G 
no~o 12 
OlE,OO G 
15046 3 
"",.., ~ - . 
IJ V .,J .,;. .1 4 

n-=:"An Ar: 
V-' ""tU.., .J 

00 420! 
1 ~ • ... ~ £ 

c. ...,. •..: ...:· 1:;• 

1
~

0
-, e r.· 

C:, I .:.0 ._1 ._I 

005012 
016001 
.. ..... 0 ~ r. 
~ .., .., ,_, ·-' 
00101 6 
" " 4 ..... f. •1 ;; v .;:. ~ •J 

t"''<t;-f'onl> 
1J J. 0 1• 1 IJ - 1 

004352 
<IC"f'• .... ~ ... 
l. ·-' 1,.1 '"t t.• ~ 
12 0~tO f: 

005112 
('\4'"1"'' 
t.• .1 0 ... ') ··' 
.. c=' ........ ,. __ 
J .._, 1.,1 .. r c• .,:. 
nne:-....,~· 

v 11_1 ·-' ..:J J J. 
,... ..... "'1~ ... , ._, .., u ,. 
nn A-.1"1 11 
1,1 ... , ~ c. ._, .L 

12401 5 

A 
A 
A 
A 

A 
R 
A 
A 
R 
A 
A 
R 
A 
A 

R 
A 
A 
A 
A 
R 
A 
A 

A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 
R 
A 
R 
A 

1978 ICCHKD E::.:IT 

19 7 9 
1980 
1 98 1 
1982 
1 983 
1 '3 :3 4 
1985 
19 8 6 
1987 

19S8 
1 98 '3 

1990 
199 1 

199 2 

1S94 
19

,.~ 

:J...J 

1996 
1997 

1 998 

IDCHKZ 

"' lf 
ll! 
lll 

• 
llf 

DLMCHK 

DLMX 

1 999 
20 00 .. 
2 0(1 1 II! 

2002 II! 
2 00 3 II! 

2004 ~ 
200::'; llf 

2006 II! 

2007 --
2008 ll! 
2009 .. 
20 1 0 ll! 
20 11 
2012 
20 1 3 
20:4 
2 015 
2 0 1 G 
2017 
2018 
201 9 
2020 
2021 

~. 0 ~ ·~ c. r.: c 

20 23 
2 024 

2 025 

2026 
2027 
2028 

202 9 

2030 
..... ..... -. 1 c. 1.) ~; 

~n --c. u.;.c. 
c. .... 0 ':> ·-:-

~· .... 
_n ..... ... c.. t,.l ..:~ "'t 

~a~ ~ 
c. v -· 
203 6 
2037 
~a~.-. c. .. ..:.o 
2039 
20 "t O 
2 0 .; 1 
2042 

2043 
2044 
c:o 45 
2046 
20~::" 
,-., .... "' """ C. 'J' t C -.... .. .-. c:. .... - :? 

2 050 _ .. , co • 
.:. l,l - · .1 

"'"""r::"c. ,,., ·-· t:. 
2053 

• 
lf 

ll! 
lf. 

"" lf. 

'·/ $DVTF 

DVT F5 

DATA 
EJEC 

JAZ 

SUB 
J AZ 

SUB 
JAZ 

~DDI 

JIHlZ 

L D ~~ 
LRLA 
ADD 
S TAE 

I J 11 P 

STB 
STX 
TAB 

SUB E 

JAI"I 

I >~ R 
SUB E 

JAN 

IXR 
EQU 
tUDE 

LDBE 

ADD 

ANA 
~ ~ n 

JJ H '' 
~ .... ,.., 
,_,; I t 1 

I_ D A 

L D f~ 
L SR s:l 
H tl ;~ 
ADD 
I l·l C R 
I 'r• A 
L .... • t~ 
................. 
r1 •• ,.-

."'\. ("""I A N .:;. L 
A n • . 
H w :,. .. 

- . . 

Y$IOUTIL PRO GRAM PAGE 30 LIS:TING PAGE: ( 

ERRCR CM SO - EXIT 

0 

SUBR OUTINE TO CHECK DELIMITER . ENTER ~ITH 
CHAR ACTER IN A REGISTER, IF COMMA OR EQUA L_$ S I GN , 
RETU RN IS MADE ~ITH A = 0. IF PERIOD , IU P TR I S 
S ET TD END OF JC BUFFER AND RETURN IS MADE WITH 
A - 0. ANYTHING ELSE CAUSES AN EX IT TO JUERRl . 

DLMX 

~l25 4 
DLMX 

tl2 1 
DL11X 

0 1 7 

IUERR2 

'v' $JCB 
' • 
D80 
IUPT R 

0 ' X 

EttD OF BUFFER 

COIH1A? 
YES 

EQ UALS SIGN ? 

YE S 

FE RI DD ? 

NO 

"E "' I .,;, 

ERROR 

:SET IUPTR TO 
END OF 
JC BUGf'ER 

RETURN 

SUBR OUTIME TO DETERMINE 
ASS IGNED TD TEL ETYPE OR 

I~ LOGICAL UNIT I S 
CRT . CA LLING SEQUENC E I ... . 

..) . 
.J S R 

ENT RANCE PARAMET ER : 

RETURM FARAME TER: 

I'""D\•'TP " •' .., ' ('I 

A RE GIS TER CON7AINS LOG . UNIT 

A REGI STER EQUAL S ZERO 
A TT Y 

"..-'IIC,.. J.JC.I r. 

DR CRT. 

NO. 

IS 

A REGI ST ER NOT EQUAL ZF.: r;.:o 
I S NUT ~: TTY 

DE'.I ICE 
OR CRT . 

B REGISTER 

DVTPA 
DVTPX 

ll V I_ Ll tl , X 

D ..... ,.. .. ., 1 r ..,.1 

DVLUtl 1X 

DVTF5 

11'./LUN , X 

"' ' ' t 'I T ·~ u ·, ... lr...: '"' 

0 , B 

~ " ,_, ' ;) 

"H 'l • • • 

l.ll/f FF 
1 
JVT PB 
'·/SDS TB 

l , B 
lJ'·/T F' SP 
li\I TF'10 

1 I) 

\·'$LU T3 
0 12 
(i " E 
t• t I ' t 

·~ ( ... 
n ·· ·-T'\ .i.VI rD 

l 
"'' TPB :.' ... 

IS SAVED . 

:S A V E R E T U R tl 

IF' IN LUT 1 

I F I N LUT 2 

L U ~l 
AD JUS T FOR LUT ENTR Y 

BA SE ADDR n::-.... 
CURREI"l T D ...... ..>I 

LUT 

Ei·lTRY 

TA BLE DI : PL~ CE~ ENT 
AI: :: ... AE LF: BA S E 

DEVICE NAM E 

NO. 

I F' NOT A UNIT 

DE VICE NUMECR <BIT S 12-4) 
P D :~ IT I ON MS B QF UNiT NUMB ER 

:SP GOL LUT !::A$ E 
ADJUST PAST L~T S I ZE WORD 
. ~ u' · F·..- .,T ..... J\ . '-.11 [ I ,-. T' 

~' I no . 

TA BLE DI S PLACEMENT 

--- '" _.. _ _ _ _ _, __ ,. , , .. _ .. - ' • I • • • _., _ _ ___ ___ _ ____ _ 

........ -.. ._ ... -. .... . ........... --.. ·---- --- .... ~ . . ··-· . - ---- -·- .. . -- .... --- - _.. ·-~ _._..__ . ··----· 

74 5) 

E. 
t. 
E: • 
E . 
E. 

E. 
'E • 

E· 
E: -
E . 
~ . 
E. 

E. 
E. 
E. 
E. 
E • 
E. 
(. . 
~. 
e: . 
E • 
e: . 
e: . 
~ . 

~ . 

(, -:- 01'=l""~·~ 
' ·.J , ~ 

• 
03 
03 
0 3 
03 
n ·:. - .... 
U• ·") ·-· ,., .... 
1_1 • ..:• 
.-, .-, ·- .;. 

U- ·:· ·-· 

') ., 
l .:;, 

03 
03 

n ~ u .,j 

0 -:-
~· 

0 ':• 
~· 

'I ~ L 0:• 

03 
(r :::: 
i)3 

.-. -:· ·-· ·-· 
ro ~ 
._1 .;. 

.-1 ":> v ._.. 

.-, .-, ·-· ,;. ... .-, 
.... ·:> ., .., ... . _. 

~ .... ,_, .:· 
t'\ ~· ~I · - • 

,, ';) .. . . .. 
( , ·:· 
·- · J 

01974 
0 197 5 
01976 
0197 7 
0197 8 
019 79 
0198(1 
01981. 
O• a·:· ·=· ... ..? 'w' .. 

0198 3 
0 1 984 

01985 
0198 6 

0198 7 

01988 

01'3 93 

01994 
01 995 
0 1 996 
0 1 9 ~~? 
C 1 C, C) ::-

' . ' 
n • "' ·=~ ·=1 -.1. -· - · 
02(;00 
0 20 0 1 
r• ~:· o ., ·:.:-., ..... 1,, .... _ 

'"" "' ' ... "''' 1.) .::. 1.,1 1,) .;, 

020(1 '-i 
0200::.1 
02001; 
0200? 
0 ..-, n .... ·~ c: --- ~ .,., 
02 0 09 
02(!1 0 

,., -, ,, ........ ! . ... , .;;, •. c i.} .•. 
.. >.: ~ ~ ~ '« ·r. ~ * ! ........... ... ~ .... ~ ..... ... 

1 "" * li( jfo; "' :o: )I! ll' 
I ""' :t. ~ '-"' ""' . . . . ""' 
... ;or; • • • • ~- .v. " · !t. ;v. 
1 ld.:J!''W.: ~- ..... · w w .L w. . :. : JV. .-.: • • ., . ... 

' "" ·~ ,.. "" ~ ,., "" ·~ .L , ,-.,.; ;"f. ;r; ., o o""''o oT. ,Y. 

-
. ~ ~ ,., ""' "' "" ... '""' l ·· · ·· ,.. ,.. . , ,. ,... ... 
.. * ~ :.:* ~*'*-* .. ··· ·· · · - ·· 
1 "' ,. . ., "' "' "" ,., '"" ' ' . ... • X. Y. • .,-. T'. .. 

1 ·~· ·• "" -~ ·~~ ~- "' ;!""':". • • ... :TO ;9: .. .. 

' "* "" .~. 'f: ~ )I! .. '1( 
• •. ,., .• , "" ~ ~· w ,., J. " • I . • ..._ ¥. ,_, ,'l/fl' ,'i"; 

. .., .,, ,. ~ ~ .~ ~ ~ 
.:. ... . • • • .:.; ...... .. , No ;.,.; 

- .•. : :~ -~ "' ~· ~ ~ " ' · • .or. !r. . .,.; ~ ;or, ~ 
..: ' o"o! .,., • • • :..: :..: )A' :...: • 
' · ... • .. :w; .... ... . l'f'; "~ 

• • "L · -• ~ - ... -l. ,.; ·• :-. A : y • ..-. ...,. V. 

·~ ·~· .. ~ ~~ ..... 
H";. .~ : .. w ~.; .'r, .~: ..... 

• 1r ~~: 1t:~ ~- ~ ~ 

• • • ?"" ~~ -...: ~ :...: ]!f. lt 
.. ... 4 - · • • - · • * 

1 f:.' ·r ·r ~ ··· :.: :« *' 
• • • • 0 • ~ • .• • • 

. ......... ~~ ~ -~ 
.i. ~ • ·'"' -... .... ... : ;:r ~ -~~ 

.. ""'; :- t * "fi ~ ~ :.! 

' "' ~· '"" . . . '"" ~ ~ ,., L r; ~ . ~ ~ ... ~ !r. ;,o;; "Yf. 

, ~; ·w· :a; ~ ~ :.;: ... :;. ... . . .. . .. ~ • .•.. . 'fit 

~ -~~ :r"*. ·~~~ ;, 
A 

e: 1 ~- '1•: ·~· ~: * ~· '<I ;Jt • •• 
c- ·:· ;>' • . "' "' '"' ~ ,., • •• ~ • '- • • • ""' ""'· ... ·"""' At 

f., 
E . 
~. 
f:. 
e:. 
~
E. 
[. 

.--, ""· • ..,. 11.: •t:; 41\' '.,..: ..... ·=- 'll"" .. • • • ... 

, ~· -~ ~· ~ w -..l:...o-
... • • • • • • ·" ;~ ]111, 

~~· - ..... · :..· 'flo: w ~ :w 
! • • · ·""····- ~- .. 

-: ~: ~~ ~: ~~ :tt ~ ~ :.-; 
• 
. w ' ., · · : ·~,.. -~ ~ • • · 'A . ~~~ ~ 
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0 04356 
0 0 4 357 "' " ... ,..,,,... U U ..,. ..:II C:H J 

0 04361 

0 0 .. .... ,. .... 
"'t ~t) .,:O 

o~Q A ?-' 4 ._. -r ""'•O 

') n _.,,..,~ t 

• V .. t~ O..J 

0 0 4 366 
00 4 367 
0 0 43 7 0 
1') 0 4 37 1 
1) 0 4372 
00 437 3 " ..._ ......... .., ,. 
U '-• .,. ..;o ~ .,.. 

n o 4 .., 7 5 OJ ._. , 

(' 0 440 0 
00 44 0 1 
00 4 4 0 2 
0 1)4 4 03 
t· ·'"'·· "' o~ v .... · : "t \ ,, 

0 0440 ~ 
0 0 4 4 06 

0 0 4407 
0 0 4410 
CC G4 ll 
0 ·~ ... .... ~ 

l' "-i· 't lC. 

00 44 13 
:10 44 14 
C0 4 4 1 S 
"£1 4416 
"" 11 '~ ' 7 v ..J , ., . .. 

C04·:t20 
OIJ4 421 
0 04 42 2 
00 442 3 
00 4424 
U'J 44 25 
00 4426 
0 " ...... """ .., ... ~ .. ... c , 
0 :.~ 4 4 30 
('(; 443 1 
0 0 4432 
0 04433 
1.; : 4 43 ~ 

0~ 4 43 5 
OO<l4 36 
00 4437 
') 04 440 
'J 0 4 441 
00 4442 
n ,., ..... 4 .... 
. ..,) '1' "t ..;, 

0 0 4444 
0 04 44::> 
oJ0 4 4 4 6 
004 4 4 7 
00 4 4 ~ 0 
00 4 4 51 
· I ~'"! .-1 -•1C'-. 
J v ,"1· ...J C 

:10 4 45 3 
!) 044 54 
C: 4455 ...... ... .., .,. 
;j l..l""t' J...JO 

00 44~ 7 
00 4 4 60 
. .. 4"'~ ~~ ~ • v u .... "+ OJ. 

""'·' ~6 ... IJ U "'t "t C: 

CQ4 4 6 3 
00 4 4 6 4 

0 0 •~ 4 6 6 

0 04 46 7 
't n.:. 4 ... 0 .. .. . (" 

120355 A 
00 50 12 A 
" .. '" ~~"'~>• -VJ.O UUJ. H 

144 0 1 2 A 
00 1 0 1 0 A 
00 4 3 6 6 R 
016 0 0 1 A 
144 007 A 
02 4 0 0 3 A 
03 4 0 10 A 
00670 5 . A 
000000 (.j 

000000 A 
000 0 00 A 
• c:"- -. - "' ...... J. -' C. ..:O..> .l. H 

l 4 1·7 2 4 A 
15 1720 A 
oo ciooo A 
00 00 0 0 A 
Onn• AC" A 

ULI J."t ...,i 

000 11 7 A 
0000 00 :i 
00 04 0 0 A 
0004 0) ~ 

00 04 0 2 ~l 

A 
A 

07401 2 
030 40 \1 
0 150 03 ~~ 
1 :50463 A 
0 :54 00?' A 
0 1500!i A 
15046 3 A 
~ 44004 A 
0 3400 2 A 
00 67 0 ::i A 
000000 A 
00 00 00 
00 0 0 0 0 
0 001 20 
000 144 
1 4672 4 

A 
A 
A 
A 
A 

1 4 2 00 0 A 
0 0 02 4 0 A 
OOOO CO A 
0 0 0000 A 
0 00 2 6 0 A 
000 0 0 0 A 
00 0 00 0 A 
0 0 00 1 4 A 
13 0 7 20 A 
1 4 07 0 7" A 
1~ 26 4 (l A 

A 
A 

2054 
205 5 
-. n e "' 
C. U -'0 

20 57 
2 05 8 

20 59 
206 0 

tVTP10 

2 06 1 DVTPl 
2 0 6 2 

2 0 6 4 
206~ 
2 0 b6 
2 067 
20 E.s 
2 0 6 ·~ 

2.0 7 0 
,.. ....... 1 c. u; 
20 72 
207 3 
-. ("o - .. 
C. U l "'t 

2 0 7 5 
2 0 7 5 
20 77 
2 0 7 8 
20 73 
203 0 
2 03 1 
2 0 82 

DVTPA 
DVTPB 
DVTPTY 
DVTPCT 
DVTP SP 
DVTPC 
DV TPX 
DVLU N 

D'v'LUT 

• • 
~ 

• 
Jl! 

2 083 !I( 

20 84 ~ 
208 5 !I( 

2 086 !f. 
2 087 • 
2 0 88 lll! 

2 03 9 ll! 
2 09 0 !II! 
2031 ,... 
2 0 32 
2 0 93 
2 0 9 4 
'::>00 .. 
"'- ..... 7 ..J 

2 09 6 
20 97 
~ n '"" ""' c. u ;." 0 

2 0 ':)9 
21 0 0 
2 1 0 1 
21 02 
210 3 
2 1 C 4 

21 0 5 
210 6 
21 07 
210 9 
21 09 
"' .. ~'\ C. J..I. V 

21 1 1 
211 2 
-:!'' J.'':! 
"' 4 ~ 

21 1 4 
211 5 
21 1 6 
21 1 7 
...... " .. ~ C. J. J. o':) 

~ O L 01 
S OLC2 
D80 
DlOO 
HMT 
H ...... U .!. 

ti240 
ICiP.LK 
IUF'TR 
N2 60 
NUI'I 
:B A~E 
i'' 1 4 
:-t F.: AD 

1 302 6 (' 
13 0 2 6 1 
12024 0 
1 2 024 0 
1 20 2 4 0 
1202 4 0 

A "' • • "' C.J. J. :> 

. ""' ............ .... 
AC:. \.' C:. ... U 

12024 0 
120240 
1 2 024 0 
1 202 4 0 
1 2024 0 
15 33 1 7 
1

., , __ 4 
~~o.• 1 -~ c:. 

1 4273 0 
.-.n 2 •" .&. C.tJ "+ U 

1 4 4 7 1 7 
1527 24 
144 71<.1· 
1 '"' 0"" '' 0 c. '-- ~ 
1 202 4 0 
12 0 24 0 
1 ... ........ 4 ... c. ,_, c. o..J 

A 
A 
A 
A 
A 
A 2120 
A 
A 

A 
t"t 
A 
A 
A 
A 
A 
A 
A 
A 

2121 

2122 

. 
' 

• 

ADD 
TAB . ... ~ 
:-.u r-t 

S UB 
JA Z 

L. D f~ 
S U B 
LD B 
LDX 
I J t'i P 

DATA 
DA TA 
DATA 
DAl A 
DATA 
D A TA 
DATA 
DAT A 
DAT A 
DA TA 
Dr: TA 
DATA 
DATA 
EJ E C 

S TX 
L Il ~': 
LDA 
AN A 
Sr A 
L. D A 
A t'! A 
f"' I t T:'l 
.. ·> ;_; r .. 

DAT!i 
DAHl 
:::l ATA 
DATA 
DATA 
DA TA 
D~T A 
!l AT A 
D A TA 
DAf A 
~ AT A 
t AT A 
D f.: TA 
DATA 

t AT A 

DATA 

DATA 
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V$D S TB 
. ... 
J. ' b 
DV TPTV 
DVTP 1 

1 , B 
DVT PCT 
D'v' TP A 
DVT P X 
0 ' ~< 

0 
0 
• T Y • 
' C T • 
. ... p. _,. 
0 
(I 

1 0 1 

0 
V$LUT1 
VSLUT2 
VSL UT3 

S DLOl 
V$LUT1 
'? 'J 
'"" ' l\ 
RHW 
$ 0L0 2 
5 J ::< 
F· H ~· I 
~ O L C2 
$ DL01 
.... , 0 ~ 

l~ ' ... , 

0 
0 
~0 

100 
' f'I T' 
0 1 4 2000 

0 
(: 

C2 S O 
0 
0 
(! l 4 
' lr AGE 0001 

• 

• 

• 

• VORTEX' 

• ICUTIL • 

• • 

. ' 

ADD TABLE BA S E 

DEVI CF.: tiAM E 
I S I T TY ? 

't E S 

NO 
TR '.' F OR CT 
RE S TO RE B 
RE TU RN ADD R 
RE TU RN 

L t I ho i 
V II ~"i t J USTMENT TABLE 

LUT TABLE 1 AS E ADDR 

SUBR OU TINE TO DETERMINE lF LD LO GI CAL 
UNIT AND S Q LOGI CAL. UNIT ARE AS S IG NED 
TO TH~ SAME DEVICE. 

CAL L IN G SE QU ENCE: 

JSR V$SO LO, X 

ENTR~NCE P ARAMETE RS NONE 

R E ~ U R N PA RA METER - A REGI S T[R 
S~M E DE VI CE. A REGIS TER ~ CT 
DI F FERE NT DEVI CES . 

ZE R[t ; 
7 '" 9 0 - ... t..l•.' 

E. 
E . 
E. 

E. 

E • 
E. 
E. 
E. 
E. 
e:: . 
E . 
E. 
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1871 
1951 
2 0 E.3 

.... .. . .... ...... . -.... ,.. . . ... .. .. 

- - · ---- -·~ -·· -··-• 

LISTING PAGE ( 754 ) 

-- . . . . . 

• 

. . . 
• 



. . .... - . 

• 

.. . • - . . . . . .. . - · - . . . . - ... ··-t -· - . - . ... . . . . . ... 

• 
. . 

E .2 VORTE X L I S TING . . . . .. PROGRQM PAGE 1 LI ST it~G P AGE ( 

• 

0 0 00 00 A 
0 0000 1 A 
0 00 0 02 A 
000003 A 
0 0 0 004 A 
OOOOO::i A 
000006 A 
000007 A 
0000 1 0 A 
0 00 0 10 A 
000011 A 
000012 A 
000013 A 
000 0 14 A 
0000 1 5 A 
0 0 00 1 6 A 
0 0 001 ? A 
00002 0 A 
000021 A 
000022 
00 002 2 
000024 
000025 
0 00 026 
000027 
000 030 
000031 
000032 
00003:;: 
00003 3 
000034 
000035 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

00003E. A 
000037 A 
00 0 0 4 0 A 
000041 A 
000042 A 
O " "O· ~ v v ... .;. A 

A 000044 
000045 A 
000046 A 
0000 47 A 
000050 A 
0 ""'""'" · - -'-' •J J. J .;. H 

0 ,... ('I .. " ·1 C; 
\_tV~J ..,. r 

000 1 22 A 
00 01 74 A 
000175 A 
000176 A 
000 17 7 A 
00020 2 A 
D00205 A 

~. 

H 
~,.., ..... ..., ... -
V t.• '· ' C. J. .l M 

OD0212 A 
000213 A 

1 T I TLE ME RGE 

2 Mil!~············-~········-······························~··••••••••• 3 • 
4 • VORTE X OPERAT I NG SYS TEM SORT UTI L I TY 
5 !I! ' 

6 -~ ~ ·····Y.!I!II!II!II!II!II! ~!I! ··············~·~···· ·~ ·· · ······· w. ·· · · ········· · ·· 7 ll 

8 ~ SORT ME MO RY M~P 
9 ll! 

1 0 ··········~·········· · ··· ·~ ···· · · · ····· ~ ~·· ·* ~ · ~~ ······ · · ··· ··· ·~~ · 1 1 • S NDl * lll END OF WOR K AREA S 
12 • ~ lll 

13 • S I NI • INI T I~ L ! ZA TION PH ASE • STA RT Or SORT PliASE WOR K AREA 
1 4 !I! .. !I( 

1 5 lll S RTl ~ SORT P HAS E II! STA RT OF MERGE 
1 6 • • • 
17 ll! XI T2 • DUMM Y OUTEXIT 
18 ll! • 
1 9 • XIT l ~ DU MM Y I NEXIT 
2 0 • 
2 1 !I 
22 • 
23 Y. 
24 )If 

25 • 
26 • 
~..., IIIII: ,_, ... 

!I! 

l: TOA "- RO UT I NE S 
• USED 

MOV E ~ BY 
• I NITIAL I ZATION 

COMP • SORT 
* AND 

SRTC • MERG E PHA S ES 

• • • • • • • • • • • • 28 • 7.t • 

29 ~ MER G • MERG E I~ H A S E • 
30 • !!! • 

31 • RO OT !1. PR I MA RY COIH RDL . • 

PHAS E I-IO RK ARE AS 

32 ~ -~~-~··········· · ··············· · ······················ · ~·····*·~ · 3 3 ••••••••• ll! •••• ~ ll! •••••••••••• ~ ~ ••••• 

34 • THE F OLl- OW ING EQ UATES REPRESEN T Dl SP LACE MEN TS IN TH E SO RT CONTROl_ w 
35 • TAB LE . FU NCTIONS OF THE VA RIOUS CEL LS ARE COMMENTED IN THE SO RT 
36 • TABL E GE NE RATION CODE. INDE X FOR TH E TAB LE I S SYMBOL S RTC 
37 •••• • ••• • !I! ................ .. .. w. * ~ • ~ * • ~ 

38 INPT EQU ~ 

39 ACCP EQ U 1 
4 0 IN~T EQU 2 
4 1 DLTD EQU 3 
42 ORCT EQU ~ 
4 3 INRL EQU ~ 

44 OTRL EQU 6 
4~ SLG H EQU 7 
46 SBLK EQU 8 
47 MBLH EQU 8 
4 8 FSO B FQU 9 
49 SOUT EQU 1 0 

' 50 S P CT EQU 11 
51 S PWT EQU 12 
52 I NBF EQU 13 
53 OUBF EQU 14 
~4 CMt r EQU 1~ 
55 SBE G EQU 16 
56 SEND EQU 17 
5 7 SCU R EQU 18 
58 SNUM EQU 19 
59 MFLH EQU 20 
60 S WKl EQU 21 
61 SWK2 EQU 22 
62 ~WK3 EQU 2 3 
63 NCTL £ QU 24 
64 S ND l E QU 2 5 
65 
E. 6 
67 
'0 bw 
69 
70 
71 
72 -...., 
( ~ 

7 4 

76 
77 
78 
79 

. 8 0 .., . 
OJ. 

82 
83 
8 4 
85 
86 
R "' - ' .., .., 
C• 0 

89 ....... :;ov .... , 
:;<' J. 

92 
93 

SfPT 
:noT 
TSEQ 
<=' ~TB 
"" t • s Tf-11 
.., .,..M~ 
..,) I C,. 

T 0 r;, C 
4 I I •, 

CILI 
CTLP 
LCNT 

CKEV 
CKE l 
C .... .- '"" ""' ,... •. c. 
CKf:3 
CTL F _,..,... T 
·~ '-' ,.. 
'!""" ~""' r r"'\ 
·~ L· I r 
SC TL 
SS P T 
SLPT 
S OP T 
'( "" - ...... C"" 
~ rM -.> 

S FAL 
S FAO 
C"" "' ~ ..... .:, ,..... ·' ,. 
""' .-. ...... 
·.>Nl-r 
... ,.., 0 p 
·~ H 

OCAB 

F:OU 
EQU 
EQU 
E G! U 
>au 
EQU 
EQU 
E QU 
CQU 
EQU 

EQU 
EQU 
EQU 
EQU 
r-!"'11 r.. \."' u 
,.. l"'""o I I c.. 1 ... : ,_. 

·- Q" c.. ... lJ 

F.QIJ 
EQU 
[QU 
EQU 
,... ,..,. I I c.. \.'( ._, 
,_"'' ' c. '-': ,_, 
EQU 
E Q :J 

~. ,.._ 
: .. C'• 
.-. -
~ I' 

2 7 
.-. ~~ c o 

.:; 0 
' • . .:.l 
~~ 

.:>.:. 
?-" ·-· ·.;• 
... t ~- ~ -· . 
~ "' -=· • • 
. . ... 
~o 

3 7 
..... ,.. 
. :_\ ·=· 
3 9 
40 ..... 
.~ •,J ., ~ 
( -
-:-~ 
' J ~ 

1::: 4 
1 t=: ~ 
1 26 
1 2 7 
1 3 0 
i -· ..... j, .,:. ~ 

1 - . , 
L ._-. ':J . ~ ... 
J. ·.:· •' 

1 38 
139 

.. 

7.55) 

00 
00 
00 
0 0. 
0 (I 
00 
0 0 
00 
00 
00 
00 
00 
0 0 
0 0 
00 
00 
00 
0 0 
00 
00 
00 
0 0 
0 0 
00 
00 
0 0 
0 0 
co 
00 
00 
0 0 
00 
co 
00 
0 0 
OQ 
00 
0 0 
eo 
GO 
r. u·· ,. 
00 
0 0 
eo 
r . '' u •J 

OG 
0 0 
0 I) 
0~ 
C) 0 I, 
Q (i 

00 
00 
0 0 
0 0 
0 o) 
r. (! 
'·' . 
:_1 I) 

,-. u· 
'·' 
:) :) 

0 0 
:·: n 
'• I·· 
v ·' 
•' ') ,. 
... 'J' 
"' ' 
" ' ... . ... 
f• ,·. 
J J 

0 3 
(I(J 

0 :J 
0 ] 
;,ll'j 
1·, I' 
J · ' 

!)0 
() 0 
. . 
• ' • I •.J ••• 

(l (I 

00 
00 
GO 
0 0 
0 0 
.~ 0 
0 0 
'I ' l ' '• n ,.. 
') ._, 
,. 0 ;J 
,, 1.' 
·-· .J " ,, • .. • v 

1'1 t; . ' 

0 000 1 
00002 
00003 
00004 
00005 
00006 
00007 
0(1008 
00009 
0 0 0 1 0 
0 0 0 1 1 
00012 
0 00 1 3 
00014 
0 0 0 15 
0 0 0 16 
0 0 0 1 7 
000 1 8 
0 0 0 1 '3 
00020 
00021 
00022 
000 23 
00 024 
00025 
00026 
0 002? 
00028 
0002 '3 
000 30 
0 0 0 3 1 
0 00 32 
00033 
ooo :.34 
00035 
00 03 6 
0 003? 
tJ(10 3 8 
fl l.l ,, -;, -=1 - ,., ...., _ 
00040 
00041 
,.., ... 0 4 -· ._; "' c 
0 00 4.3 
00044 
0 0 04 5 
0 00 46 
G0 0 47 
00048 
00 0 49 
00 0 50 
00·051. 
n (I " .:; ·=-- u._t.. 

0 005:J 
00 05 4 
00055 
0 0 056 
00057 
0005~: 
0 005 9 
,., ... u· ~ ._~· 

·- ·-· •.J ' . 

i lf: l"l6 1 
00062 
U• j• il £ ;::! J -. 0 J 

30 0E. 4 
000 6 5 
rj (l:j6{. 
0 Cl 06:: 
00 0 6::0; 
OO C6 9 
" ,, 0 -. 1.1 I.J I.J ~ • 

00 07 1 . . 0 .., .. 
IJ Ll I ;:: 

1}(107 4 
,., r. o· .. ., t."!' 

'~' •.• t ' ·-· 

0 0 0 76 
00077 
0007:3 
0(107'3 
00 0 80 
r· or, .... · ._,_ .. ~1 

00082 
000 8 3 
0 0 08 ·1 
00085 
00086 
r' l.l I' C• " ,.. ·' . ..., ~ 
00088 
000 8 9 
(1(; (1 90 
1\ t"'l .... l"''l • 
r.J 1.,1 1. 1 :1 1 

1)0092 
o o o ·n 

---·- ----.---...... _ .. _ . .,._ . ._,_ .. -- -.. ~·----···-... - ....... - ........ . .. ... ________ ........ _. _______ _. ... ___ ........... ,_,_.,. __ .. __ ·~-------..... - --.. -- ·--··~ ...... ____ ...__ · ~-.-·# 
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£.2 VORTEX LISTING PROGRAM PAG£ 2 LI STING PAG E < 756 ) 

.' 

000000 
000001 
000002 
000003 
000004 
000005 

000214 A 
000215 A 
0 002 1 S A 
00 02 17 A 
00 0220 A 
000221 A 
000222 
0 00223 
000 22 4 
00022~ 

0 0 02 36 
00024 7 
00 02 60 
0002 61 
000262 

A 
A 
A 
A 

.A 
A 
A 
A 
A 

00000 1 A 
000002 A 

0 000 40 A 
00 00 0 0 A 

000420 A 
00042 0 A 
000421 A 
00 0 4 22 A 
000 4 6 't A 
0004 23 A 
00 0 46:5 A 
0004 66 A 
00 0 4 67' A 
0 00424 A 
00 047 t A 
000462 A 
0 0 0463 A 
00042 ·'• 
00 0426 
000 4 2 7 
00043 0 
000440 
0004 41 
00 04 42 
00 0 444 
0 0 04~0 
0004 ~ 1 
0 0 046 0 
OOC4 6 1 

A 
A 
A 
A 
P. 
A 
Q 

A 
A 
A 
A 
A 

000000 p 
00200C A 
000000 E 
00200 0 A 
000 000 E 
002000 A 
00 0011 R 

000006 006 505 A 
000007 0004 0t. .:-. 
000 010 0 00200 A 

0 00011 000000 A 

• 

94 DCAE EQU 140 
95 SFAC EQ U 141 
96 SFFC E ~ U 1 4 2 
97 DCE :5 EOU 14 3 
98 FSID lQU 144 
99 D~I EQ U 1 4 5 

100 DILU EQU 146 
101 F S CI EQU 14 7 
102 S IDI EQU 148 
1 03 S liD EQU 149 
1 0 4 S 2ID EQU 1~8 
105 S3IO EQU 167 
1 06 ~W C H EQU 176 
107 LP S W EQ U 177 
lOS MBUF EQU 178 
109 •••••••• w •• 
11 0 w END OF SORT CO NTROL 
111 ........... . 
112 X EQU 1 
11 3 B ~ QU 2 

.. 

• • • 
TABLE . :.. . . . .. . . . . . . . . . 

DISPLACEMENT EQU~TES ~ 

• • • • • • • • • • • • 

114 ········ ~··························································· 1 1 :5 • . 
1 16 lltlU!ll 
1 17 • 

BIT TEST BIT DE SI GNATION •••• 
1 18 ··~·············**••············~······················ .. ············ 1 1 9 R !lO t: g U 0 4 0 B T J U M P $ &.1 H E N A R E G I S T E R I S (J 
1 20 RAl EQ U 00 0 BT J UM P S &.!HEN A ~EGI STE R IS 1 

1 2 1 ········~························ ~ ···· ·~·················· ~ ······ · ····· 1 22 • 
12 3 •• !'-. 
12 4 • 

MASK TAB LE DE SCR I PTION 

12~ -~······~······~················~·~······················~······ ~ ~-···· 1 26 MT SET 0420 
1 27 ZERO EQU MT 
128 ONE EQU MT+1 
123 ·rwo EQ U MT+2 
1 30 T HREE EQU MT +3 6 
1 3 1 f C U R F.: ;::;> U M T · ~ 3 
1 3 2 ~I V E EQU MT+37 
133 SIX EQU MT+38 
134 SEVEN EQ !J MT+3' 
1 3~ EIG~T ~;u MT+4 
1 3 6 TEN EQU MT+41 
137 LHW EQU MT+3 4 
138 RHW E QU MT+3 5 
13 3 BS3 E QU MT+4 
140 B S~ EQU MT +6 
141 B:6 E QU ~I T 4· 7 
,4~c. n~? ~_ n !J ~ ·r ~ _ r.• ·.:J' r-l"~ i• -+ c. 
14 3 BS 1~ E QU MT +16 
144 ERO EQU ~T~ 17 
14~ B R l EQU M~+ lS 
14 6 BR 3 E Q~ ~T+ 20 
14 7 BR 7 ~QU MT+2 4 

B t~S 

BR15 
NEG 

~ l""''o •• 
C..b!V 

_.,. ,,.._ .. 
• • • f ..,. c. ..;,;} 
Mi+3 2 
l"i!T + ? 3 I ' ...,, 

ZERO I-lOR D 
CONTA! N~ NUMBER 1 
CONTAINS NUME~R 2 

CONTAINS NUMBFR 
CONTAIN S NUM BER 4 
CONTAINS NUMB ER 5 
CONTAI ~S NUMBE R 6 
CONTAIN S NUMBE R 7 
CONTAIN S NUMBER 3 
CONTAI NS NUMBER 10 

3 

LEFT H~LF WORD MASK 01 77 400 
RIGHT HAL r WORD MASK 0377 

BIT MAS K CONTENTS 
00 00~0 BI T 
OO CG 1 0 BIT 
000100 B IT 
0002CO BIT 

01 00 C'Hl BIT 
017 777 6 
01 .,. .. .,..,.5 

I ; o I 

0 1 ? '- -: '? ,·t(" • .·f' 

01775 ?7 

B
~ .,. 

• • 
EI T 
E I T 
1> T ' o' 
.D • • 

S ET 
:S f. T 
SE T 
SE T 

3 
5 
6 

S t:T 15 
RES ET 
f<ES E r 
R ESET 
!" (SE T 

01773 77 BIT ~ C S E T 
0 077777 BIT 

017 7777 ALL O~ES 

148 
1 4 9 
1 50 
151 
152 
1 53 
1 ~4 

E QU 
EQU 
NA:~ E 
E>n 

s R·rc ,CDMP,f10YE,BTOA,XIT1 
/~ IT 2 tSRT1,!1NI 

15 5 

156 

157 

SO RT r:. Q u 
CALL 

CAL L 

CAL L 

E XIT 

1~8 EJEC 

<' T t·' T .; .&. i J. 

':: r~ T 1 

END THE PP!JGRAt1 

0 
1 
3 .., 
' 

159 ~ ~ w••••• • ~•••••~••••••••••••••••~~•••••~••••~••~•*~•••*~~~***••••~•• 
160 • 
16 1 ~ MERGE P~I AS£ R QUT I~ES 
162 • 
163 ~ MER G - MERGE PHAS £ PRIMARY CO NTRO L 
1 6 4 • 
1 65 • MERG US ES THE T~D-UAV POLYPHA S E ME ~GE METH OD TC RE PEATEDLY MER GE 
166 ll! THE SORTED SE QUENCE S FR OM TUO WC RK FI LLS ONT O T:~E TH lRD WOR KF I LE . 
1 6 7 • ·LON GER S EQUEN CES RE SULT FROM EACH MER GE . PASS n~D F IN ALL Y A 
1 68 • S INGL E S OR TED S E OUENCE I ~ OUTP UT . 
163 !II 

170 !II 

1 71 ll! 

172 ~ 

E XAI'IP LE: EACH DI GIT REPR ES ENT ~ TH E LE ~ GTH OF ONE S E QUENCE 

1 7 3 !II 

17 4 ~ 1 
1 7'::i ~ 2 
1 7 6 • 3 
177 !II 4 
1 78 • 

~!JR KFIL£1 
~ 1 1 

3 3 . . 
~ . .) 

1.10R KriLE2 
11 1 11 

11 

-

WllR Kf'IL£3 OUTPUT 

22 2 

- 8 

179 ·······~·~····· ~~·-···································~ ~ ····· :~ ···~·· 180 f·tERG ENTR 

. . 

. .. --:----. ..... ... . . •. . . .. . ~ . . . .. . .... ,... ....... .. . -· . 
-----------------------------

15 

00 
0 0 
'0 0 
0 ;) 
op 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
0 0 
0 0 
00 
00 
0 0 
00 
O::t 
!lO 
00 
00 
:IG 
00 
00 
~0 
00 
00 
(• r 
! ..... 

00 
~ ,, 
... ~,.! 

(I ~I 

00 
00 ,.. , .. 
" ,. 
'J (t 

0 \:' 
r, ~ ..... u 
') 0 
i· •) ... ' .• 

.-~ ,~, 

u •.• .- ,·, ·.· ·-· 
r. ·"' :_; ;: 

00 

.... . : 
'.; IJ 
,-. ·: 
.... . ... 

• 'J . ' '" 'j IJ ,- ,
v • 

.. -. .... 
1_• 1..• 

l-. •· . u . -. ,., .... v 

o"': 1": ,_, u 

t • ( , 
• .. • ·-· 

. ~. .. . 
·-i l_l 

1'\ .-. 

'-· ·-· 
.- . •'t 
u ·J 

00 
,, " .... .., 
'I ;, - ~ 

. ... . -,_, -· 
r. ') 
J • 

r • .... 
v iJ 

~D 
co 
GO 
~ 9 
r. tt 
~ •' 
("! ... .... . .. 

000 94 
0009 5 
00096 
0 0 l) 9;' 
0 0098 
0009'; 
00100 
0 0 1 0 1 
00 1 !)2 
00 103 
0010 4 
0 0·1 0 5 
00 106 
00107 
0 0 1 0 8 
0010 '3 
001 1 0 
0 0 1 1 1 
0 0 112 
:)0113 
0 0 114 
00 115 
0 0 ). 1 6 
00117 
00118 
0011 ":.1 

00120 
001:::: 1 
00122 
0(; 123 
0 0 12 4 
00125 
00126 
OOJ.27 
00128 
(1(1129 
" ,., 1 ·:· c·s '.l .... ...... -
0 0 1 3 l 
(I 0 ~ ':• ·=· .. .._. ,_ 
I' r, 1 '=' .-, 
:..l ,_, ·- · ·-· 

"o·~· ,_. .1. ..:.• ~ 

0 0135 
r, t"J i •":• ;.: 
·-· • .... • • .J •:· 

0 ,., 1 --. .., ... .;, ,.· 

0 IJ. i ·:. .~, ......... ·-· 
'0(;13':;· 
0014~: 
0 0 1 ..1. :i. 
l•l i' 1 A ':.' ~ ,; . ...,. ~ . 

00143 
('lfli d L"!_ 
tj. ..... .&. • .,.. 

' ' u·· 1 4· i:\ v ~ • .J 

~ c . . ~ t; .• ,.:-... 
v ... . ....... 
,., ... • 4" ..., 
l_ v;. / 

"0'4 C! u -' .&. _: 

f• f! l- <:" ,~ !J .. ...J • 

0 0 i 5 i 
n. ;-,4c -, 
• I.J • .) C: 

00i'5:.?. 
f: :·~ 1 ~ c. . -·- ·- · 

.... ~~- e ~ 

l..i i_. i ·- ' t · 

l't • . - - -
•.J L:l~,/ 

.., ' ) . .... 
IJ '.J. O l. 

0(; i 6{:~ 

f • '" -4 L_-_ .r, 
) J)iQ·:O 

C0164 
0 :) 1 6 5 
00166 
~ n .. .--,. 
1
,) OJ i f':, / 

00168 
0 0169 
0 0170 
0 0 17 1 
0 (I L~ 2 
00173 
0 0174 
r . .. , .-
J j f • • - . .... ... ( ._, 
" ' '1 .... . ' :_.: l ' ,r 0 

') 0177 
1.,,1., '-::" ·:.0 
.J ·- ... (" 'J 

..., ,, • ., <"\ 
·> -•l<;J 
'):) 180 

• 
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E.~ YORTE~ LISTING 11ER GE PROGR AM PAGE 3 LI ST ING PAGE < 

0000 1£ 
0000 13 
0000 14 
o o·o-o· i ~ 
0000 16 
0000 17 
000020 
~ 000 21 

0 000 22 
C00023 
000024 
000 02~ 
00002 6 
0 00027 
000030 
00003 1 
000032 
0000 33 
ooo:o34 
000035 
000036 

002000 
0027~6 
Q02000 
003026 
006030 
002473 
0 1 .5260 
150444 
055260 
006 444 
o.o c 0 3 E. 
002000 
003204 
006017 
003326 
1~04~1 
00£0~7 
""0 ""' ""''"1.' u ~..:-c.c 

002000 
003146 
0 0 60 30 

A 
P. 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 

,..,..,..,... ...... _ "C"""".., ..... -
V\.IUV~/ U , .. ~ ..:• .... 

000040 
0000 41 
0000 4 2 
0000 43 

000044 
0000 4:5 
0000 46 
~a"'"' .. ~ :J u 1,.1 "t , 

0000 5 0 
0 000 51 
0000 :52 
000 05 3 

0000 54 
OOOC 5:S 
0000:56 
0000 ::!7 
0 00060 
00006 1 
00(1062 
000063 
00 ;":; 06 4 
00006:5 
(:000 66 
000067 
C' OC070 
000071 
000(:72 
000073 
C0007 4 
'JO CC7:i 
0000 76 
n nnn-:r~ .... "" \ .... ' , 
· ~o'"" IJV J.UU 

0 00 101 
00(! 102 
00 ~· ~ ... ... J. v ~ 

00010 4 
rJOOlUS 
000106 
100107 
00 ,.. ,,,.. 

"-' o6. ... ""' .... ,. ,., ... . 
•JUUJ..L! 

000112 
~ :,c .. ,? 
~ v· !~"""' 

0 00114 
000 11:5 
:.: 00116 

~ o "' .. -."' ·-· v J. c. v 
·~ 0 "' ..,1 ... v "' '-

000 ..... .... • c. ,:, 
'"' "n"--VVVJ.C. ..:; 

c::: o124 
oo c 125 
000 1 26 
00 0 1 27 
OOC' 130 
o "'' f"' ll"'\"~' 
'·' ' ' J .L .;. 1 
'I ··~ -"'~ ~ ..., -:> 
·- 1-..J -'-''. -~ n . ~.., 

._1 IJ 1, • • • .:_, ,:• 

OiJ0134 
000135 
00 0136 
0 n n 1..,-. 

.... ~· ..:,. r .... ~ ~ ........ 
•} IJ ,_, L .., • .. • 
... ,... ...... ..... 4 

v '·' \.I J. ., 1 

!J~ Ql42 

005001 
055001 
05:5002 
055003 

01~0 33 
00 :5 311 
00 1016 
0000~4 
0 1 517t:. 
025175 
o:;:it7~ 
06517E. 

015033 
.0 0 1 0 1 0 
0 0 0 50 2 
00 ::! 31.1 

001010 
000 -:>?-:::-'- '-'' ._ 
OO ::J 311 
0010 1 0 
00022::J 
0 1~17 6 
02~17:5 
0 .:- c- •~ ~ 

...J ..J J. t' •. J 

01:> 1 74 
055175 
0 6517 ·-; 
002000 
002176 
00€.030 
002473 
n -::- ~ 1 7 1': 

""''--'"'' '-' 

016007 
150441 
056007 
,.,. ...., e • .., . 6 

v ~ ..... •.&..t"1' 

016007 
150 441 
0 ::! 6007 
"""'~1 ... ~ V C. ..J /...J 

016007 . .. .... ~ ... . 
j ._1\,1 .... ... ... 

056007 
0251 7 .:. 
0 <=""""'1 ' O .J C. C • 
"'•!":0"'\1"1~ 
VJ.QV'-' l 

006401 

"'"*'C!' • -cu ~ ·-' .&. I ..J 

0160 0 5 
05601 0 
n .. r ·'O ""' V L OV ...:.• 

001 0 1:;, .., ,.. n • ... • 
•J '·' •• ... ·:0 -

016006 
056 0 10 
016004 
1 ........ ,..f'l ..... 
l c. 0 '.1 u -=-
OOlC lC 
I) ........ ~ ... .. 

I I I I - 0 ' 
- '" ..... I • 

0 001 3·-:-
026 00G 
n-=·'no ·· ..... ~. ~ 

0 1"'~' 0"' . . ..) .. ~ .... 
05600i 
"'"'tO"' .... "' '-' -. '·' '·' 
0 ~ n 1 A .... 

• \.1 '·' ., c 
002000 
001? 7 7 

A 
A 
A 
A 

A 
A 
A 
R 
A 
A 

A 

A 
A 
R 
A 
i=l 
R 
A 
A 
R 
A 
H 
A 
A 
A 
A 
A 
R 

R 
A 
A 
A 
A 
A 
H 
A 

H 

A 
A 
A 
A 

, .. 
H 

A 
A 
A 
A 
R 
A 
A 
A 
A 
1=1 

R 
P. 
A 
A 
A 
A 
~ ... 
R 
A 

1 8 ·1 

182 

183 

184 
1 85 
186 
.~ ... 
~ 0, 

1 88 

1 89 
• 

130 
1 9 1 

192 

193 MGO 

1 9 4 
19 ~ 
196 

CALL 

CAL L 

LDXI 

LDI=i 
ANA 
S>TA 
BT 

CALL 

LDA E 

AtlA 
STA E 

CALL 

LDXI 

TZA 
STA 
STA 
STA 

SlCA 

SRTC 

SWCH,X 
BR 3 
SWCHtX 
RP.0 + 4 ,1'1(i0 

IFCJ..S . 
~-b 

fCBI+2 
.,.. ., ..... 
D 1". 0 

FCBI +a 

IFC A 

S RTC 

ACCP•X 
It!ST , X 
DLTD ,x 

RE - 0 P E tl 

R£•0 PEN 

SCRTFILE:l 

SORTFILE2 

RESET LIS ER EXIT 
J UMP IF NOT TAG 

EOF SWITC H 
SOR T 

CLO S E INPUT fi LE 

CHANGE INPUT ACC ES S METHOD 

RE - OPEN INPUT FILE 

ZERO ACCEPTED 
ZERO I t1S ERT ED 
ZER O DEL ETED 

RECORD 
f?ECORD 
RECOR D 

COUNT 
COUtfT 
COUNT 

TO DIRECT 

197 
1 9S 
l 9 ':) 
200 

CHECK F"O R 
LDA 
DAR 
JAN Z 

DNE SEQ UENCE •• 
T$ EQ,X 

• IF S O St-li TCH SF AND LF POI NTERS 

201 

202 
203 
204 
""'0"'" .:. ,.) 

206 
207' 
208 

20 9 
21 0 

2 1 1 
212 

213 
2 14 
21~ 
216 
217 
218 
219 

221 
........ ""' c. c. c. 
223 .......... .:..c.o., ....... .. 
C.C...J ....... ,.. 
c.c.o _':)_, 
.:: .... ,..-
..... ""'" c. c. Co 
..... " .... .::.c.:;J 
230 

~":"
~--·C. .., ........ 
c..=..;, 

""' ....... c ..:> I" 
? ..,. 8 
o.. ~ 

...... .-. t'"'l 
,::, ..:• :-:; 

24G 
""' 4 " .... . 
242 

·243 
244 

... ~ ~ 
c.~, 

248 
--A~ c. .. r :"' 

250 
..... ~. 
c. ·-· J. 
~ ~ ""' c. . ' .-

~ NOl-l 
MGl 

MG4 

. . 

MG~ 

MG7 B 

MG7C 

MG7A 

LDA 
LDB 
Si A 
"-B ..::. 1 

P RD C: ESS 
LDA 
.J nz 

DAR 
JAZ 

DAR 
JAZ 

LDA . ~ .... 
'- ... : 1:1 

LDA 
STA 
~·T p 
~ I ,.,., 

SALL 

L tn< I 
LDB 
L I: A 
Ati A 
S TA . ~ .... 
L ~· ~ ..... ..., 
'-"'"' 
r~ '..! r , , ,, , ,.., 
~ ... " ..:,. I t-1 
. ..... ,.... 
'- JJ L 
·_ rA 
... ... · . 
~ '-; ,. ... 
~TA ,,;) i 

'_DB 
"·p. > • • 

I 'r,"'\ 
;_ .... , .. 
ET 
. ...... 
..... u ;:. 

'- i.. ;4 
~ y ~~ 
: ;: ) --.... . "~ z •.. )j.-:~11 

LDF-1 

Eq H 
:.. DB . ,., ,.. 
•- 1' D 

LD ~ 
:ST A .... ~ 
·-.! n r 

C~ L L 

MGt 

s oPT , x 
S LPT, X 
S LPT,X 
S DPi t X 

l'f OI<:t'l ALL Y 
T S: E G'!f X 
MGND 

I'IG2 

MG3 

so pr,x 
SLPT t X 
S i_ ? T '· )( 
!S PT1X 
s opr,x 
s ::, pr , x 
~ CM P 

SR TC 

SDPT t X 
7, B 
3 RO 
? ' B 
~ .::-. n-r X 
~ ..>r' t J ., ... 
I J E.• 

Ti '"' n .J ,.. t .. : 

,., ' E 
... r-..... 
i' , ., u 
· ·:- ~ 
.. ~ J.:• 

SL!='T t X 
$f" FCtX 

<""' I ,-. T \.I 
~~ t....r 1 t " 
c:. -o • .., • :.1-

•• • T'o .;:. . .~ ... .,., 
·~ ' ::; .. ._ "":" ~ , , l.J ~ _, 

t:..,B 
.'"\ '!"'' 
·: · ' .j 

4 ) ;:; 
" " • -... ' .r:.· 

• 
(. : B 
4 , :0 
:S FAL+ l, ><: 
1 , ? 
··r;~ .... 
I' ~ _, ( N 

GET TO TA L SEQUENCE CNT 
TOTA L SEQ=u GO TO END OF JOB 

"IHUS 1 
JUt1P 

JUMP 

If TO T $EQ CNT 

IF TOT SEQ CNT 

GET O~T PUT fiLE PTR 
GET LF PTR 

1 

MAKE THE OLD OUTPU T FILE , TH E NE ~ Lr 

MAKE THE 
MAKE THE 
CO MP UTE 

OLD 
OLD 

NEW 

SF FILE , THE NE W OUTPUi 
LF FILE ' THE NE~ S f FILE 

GUTPUT SF9UENCE CNTS 

SET OUTPU T FI LE PTR 
GET $ WITCH 
TURN OFF WRITE SWITCHE S 
SAVE SJ.liTCH 
DO THE SAME 

FOR OTHE R FILE:'? 

GET LF F IL E POINTE~ 
MA KE IT THE C U~RENT ~ILE 

r • ' .r.a.L.C.. S~liT: H GET 
Jllt1 p IF DUt-111'-1' $W ITCH ON 

GET BLK 
MAKE IT 
GET REG 

IF 

P£R 
NELl 

~ '" '( ~; f l ' 

R.-- s •r.· .... u _., 
B ' f' ,•, I, II to.J T 

1- .. , : . :...1 •-1 I 1 t 
,.. n U t•' .. ,_.u ·': 

I ,. 
·' 

IF NO T GET BLK ~ ER SEQ • 
MAKE IT THE BLK COUNT 

GET S HORT ·::~;;. CUUtlT 

S HT 

r" l I I-:"' r L.. \.' .:; . 

J l 1 •.1p . _, . D U ~-•. ~·. '•' <;· r . ·-· 
! F LE P. O 

RE IU1 ...... I I ,.. 
1 nc. LF ~ :.JI T CH 

READ AN IN I TI AL SEQ 

.;> I fl.• n ' ·J n r 

t:o t 1..' 
DL ·. 

FOR t! LE 

OKAY 

S f Q 

MG7A 0~ M/39) 

ON LF 

. . '' ' ' ' ' . ~ . .. ' . . .. .... · ·-···--· ~·-·--- .... - - - - .......... . --... . . _ •• _ . ..• - ..... .. . 4,.,., ' . ..• • • .. •. .. .. - .. -· - -·-·· 
·~- ...... ....... ........ ... - .. ·~ · ·-··-. 

• 

. . . . 

• 

757) 

E . 
E. 
E . 

0 0 

• 
00 

G ~ 
(I 0 
00 
0 I) 

01) 

00 
00 

0 0 

00 

oc 
00 
0 0 
0 0 
) ') 

QO 
O i) 

(l ll -·- ..... 

0 0 ,.. ,., 
IJ U 
•• , <"'' 
> ~ 

0 0 
.-. ... ._. ._. 
••• t"l 
~ ' 

GO 
,) c 
~ ,, 
•_: '·' 
:: 0 

OD 
!'! '1 .... •. 

0 0 
~ ., ,, l· 
,.. !"• ·-· •.· 
• 1 ••. 

' -
r. , •• 
I) '.• 

. ·. .·. 
i.J .,1 

~~ !J 
00 

.... ' ._. •J 

0 1) ., .·. 
'·' -., . 
,, f• 
:, 1 J 

.•. "' 

~ -. 
j. • • 

!, • :J 

~c 
n I·· ·-· -· 

• ' ' 0 t 0 ' I . ' 
.~. .·, 

.-. '• 
:. . :: 
f• -. 
·~ ) 

.-. ,-. 
l . · .; 

o o 1 a 1 

00182 

0 0 1 8 3 

00184 
0 0 1 8 5 
00186 
00187 

00188 

00189 

0 0 1 90 
0 0 1 9 1 

00192 

0 0 1 9 3 

00194 
00 1'35 
00196 
00 1 ':17 
0 0198 
0019 '3 
00 2 00 
00201 

00202 
0020 ~;~ 
0020 4 
0(?2 05 
On ·=·fl ( • L- - j 

0020 7 
00 2 08 

0 020 9 
Ont-='l f' .. L.. ... 

0 0 ~ .. . r t:. .!. l 

0021 2 

.... .... 2 • -. 
V\.' J. ~ 

00 21 4 
0 .-. - ... II:! 

*J c .1 ·-· 
0 '· - ·1 ' l, f c. . 1:"• 

00 2 J. ?" 
n .... ":• .. '::" 
.. 1,.1 l- ... ·-· 

0 '1-. • -I.C.J. ~ 

0 •) ........ ... o.cc:•.• 

C rt<:•?• 
'·' '-· '- . 

0 .· . . -. ·;) .-. v .:. c... .:. ,., ..... -. ...... .... 
u :...• c. c. ;. 

i""' ,•, ...... ,.. c:~ 

•..- I) i:. C •,) 
.... .... .., .... ,. , , ;1.- r r:. 

0 .... ...... -. ... 
• !_f c. i: ::' 

(I i• ·:· -:- 4 . ·' '- .... 
'' ' I .-, ""' •.;... u ... •':. ..;, ...J 
(j .~ ·::. " .. v 1: . • ,., lj 

I.J L"• 'J 7· C• . .... ..., ~· 
"' ,., '• ,•1 ... , 
. .. 1_.1 ~ ..... . . . 

I"J , , ·=· ·' 1 
\,.0 .__ ""' 

r. "' ":\ .c ..... 
• 1 l.i c. .., .::: 
1,, (! ·:· 4 .•. 
'.) ... _ .... 

1
.., ,, ... ,.,,..,'*'...,~ 

• • .-r; ;op;. .~ • • ..... ]Ill; 

'-& ., ,.,,.,,..,~,.w , ..... . . . ,.r;, ... ~ ; .. ,.... .,.. 

• :.: :; ,., "' . ., "" "' ll' .!. • . 1"< 1"". . ...... . 

··\ r· 
• J 

0 •:• 
r· r• 
'-' . 

, . . , 
... t 

.., f• ·:· .• ~ • .I ! .. ... . _, 

( . ' I .-, ... -, I ·• .,,. .r' 
_. • L- ~ ' 

,.., ,., .-, e ,. 
• ..• '·' c. ·-' •' 
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E.2 VORTEX LISTIHG 

000144 
1)00145 
·:: 00146 
OOQi47 
0001~0 
0 00151 

000(100 
006030 
002473 
00 6 017 
000144 
001004 

A 
A 
R 
P. 
R 
A 

0001~2 000271 R 
" on ~ E'-. .• >IU.L..J .;, 

0 0 0154 
"") on·-·· • \. '· .&. ...J .._) 

0 0 0156 
:) 001~7 
O;J ~J !60 

00 0 161 
0 0 0162 
0 0 0 163 
0 00164 
0 00165 
::! 00166 
·· no•e..., u v • .&. l 

000170 
"Or.'""'' IJ J j, ( J. 

0 00172 
OOOJ.73 
00 0174 
0001/'!i 
:J:)0176 
0 00177 
000200 
') 00201 
OOGC:OZ 

·~ 00203 

0 0 0204 
000 205 
000206 
0 00207 
0 00210 
S00 211 
')0 0212 
000 213 
0 0 0 214 
0 0021~ 
000216 
0 0 0217 
00 0 220 
00 0221 
0 002Z2 
n o " "' -· -:-.. ·- ._, ._ c. ..... 
00 (1224 
Ot'0 ?.25 

··~oo·=>~t '· '\.to-W 

' ' 0 0'"''"'"' ... c.~c. 

')!) 1) 233 
000 234 
tJ 0 0 235 
('00236 
·· r'JO-:>'"'~ i.l • .. L ,.:t ( 

000240 
r.: 00241 
0 00242 
,..., n n ""'\4'"' 
'-· IJ V C. ·~ 

0 00244 
n ~o'"'4-rJ l,..f C. -..) 

000246 
000247 
r"t nn-""c-n 
l_, ·-· u c. ._, '.} 
0 00251 
000252 
000253 
000254 
') 00255 
00 0256 ... ...... ,.. ........ ...,. ,_,._,u c.vr 
000260 
0 00261 
0 :=!0262 
000263 
0 8 0264 
:) 0026~ 
0 00266 
0 00267 
000270 
a·oo271 
nnn~-,~ 
• .; ._. \.1 c. ( c. 
000273 
000274 
n ·~ n c.'"' 7 "'i • t..: ~ t ... 

0 (1 (0 2 7 6· 
0 00277 

n...,c- ........ 1 ~J 
uC....,JC .t .l n 

01600 1 A 
o:=:e.o oo A 
02~17 4 A 
006010 A 
000142 R 
00605 7 A 
00014 1 R 
0 "'"'''1~ I" ' o -J C. r:• r l 

0 l 6 0 0 7 A. 
006401 A 
0 0 0302 R 
02~1.74 A 
01600:':• A 
056010 A 
016003 A 
001016 A 
0 0020 3 R 
01600E. A 
056010 A 
016004 A 
126002 A 
001010 A 
000304 R 
000203 R 
026000 A 
026004 A 
01~2 0 0 A 
056£J01 A 
002000 A 
001777 R 
000000 A 
006030 A 
002473 R 
006017 A 
000211 R 
001004 A 
00030 ·'1- R 
02~21 0 A 
0160 0 1 A 
0~6COO A 
0010tl 0 A 
OOC721 R 
02~175 A 
"4f:.l't"("o {:; 
·-· .l 0 ,_, i,) fJ T"""' 

145220 A 
0 01010 A 
00006::; R 
02~17€. A 
01600 0 A 
'4"'"""'"'0 l .J c. c. 
001010 
000055 
015260 

A 
A 
R 
A 
A 
r:"i 

055260 "' 
~ t•-.--. A 
·-· .J c. c.. .:_. 
0560C O A ,....._ .. -4 ..... , ... 
I.} (:. -. J C. .l c_ t-1 

0160 0 1 A 
125011 A 
no~..._ .... 
.... ·-' ·~ J. .l. A 
056 0 0 2 A 
O C'C' •:>1-' ...... . ~ ,:.._ "'i' 

0 1 .,. I) " .-. 
..) ~ ..:• 

Co ... -.- 1 
.J ... : l • 

001 0 1 6 
000065 
4"\ .-. &.· " ..,. cr v c. .J J. t' •J 

005101 
056002 
0160 0 7 
110422 
{". C' ,,. (• 0 ... 
v .J •:> · ' • t' 

A 
A 
A 
A 
R 

A 
001(; 0 0 
000065 
150442 
056007 
025175 
0 ·1 6002 
C01010 
C00421 
016007 (:! 

1104i:2 A ' 
Ci56 0 0 ? A 

A 
R 
A 

A ,., 
H 

A 
R 

254 

256 

258 
2:i3 
260 
261 

262 

"""'""' ._ Q .... , 

"'6" .. ~ ... 
265 

266 
"'""" .::. 0 ... .... ~,... 
C. C• 0 

26'3 
"'""'0 C. I 

271 
272 
273 
274 
27~ 

276 
277 
278 
27'3 
280 

............. 

.::. o c. 

283 

2S~ 
286 
287 
2 8 8 

289 
2 '30 
291 
292 

"'9~ C..v 

294 
295 
'"-'Q"' L.JO 

?C)? ._ - , 
238 
299 
300 
3 (l 1 
302 .... ~ .... 
.:>v.:> 

304 
305 
-.o~ 
-~ f.) 

'"' 0"" .:J •" 

"'08 ~· -..,,..,... 
·~ 1.1 :" 

310 
3 1 1 

......... 
""~c:. 

313 
314 
315 
316 .. ........ 
~ "- ,. ...... ,., 
..:>~ 0 

319 
'"'"'0 ..:;c. 

321 .......... 
.;,. C. L 
-...., ..... 
..,:.c.,.:. 

324 
-.~-, 
·-' ~ 'J 

3 26 

... . - . . ·-

MG9 

MG11B 

MG11A 

MG3 

MG2 · 

MG6 

MGS 

LDXI 

LDAE 

JAN 

LDB 
LDA 
~TA 
LDB 
LDl-1! 

STAE 

LDB 
LDA 
"'T~ .J H 

LDA 
JANZ 

LDA 
STA 
LiiA 
ADD 
JAZ 

E- .. •. : :..J 

L DE 
LD B 
UJA 
STA 
CALL 

' D" • 
'- "' J. 

L D ~E 

t ,., •·J 
.,J t-i 1 1 

!...DB 
, D , •. 
L.. ~-1 

S TA 
.J MP 

LDB 
LDA 
S UB 
JAZ 

LDB 
LOA 
"'U ..... .:. £ . 

JA Z 

LDA 
OR A 
LDB 
S TA . ... ~ 
'- J,; t-i 

ST A 
LDB 
LDA 
ADD 
D/ d ... 

H r-. 
STA 
STA 
LD A 
tl ;~ R 

I '· NZ .., H I . 

L DB 
lN CR 
S"!'A 
LDA 
0 R t':": 
or"' .... />. 
..:> I N 

Jf'IP 

MlA 
ST A 
I I ' , 
"- I J-• 

LDA 
J AZ 

'- D A 
lJRA 
~TA 

I'IERGE 

~RTC 

~1G7A+2 

f'1G8 

SALPd·( 
1' B 
0 !I B 
" ''PT X · ~· ~ ' 
~1G 7A 

MG7C+1 

SF'FC,>~ 
?,B 
01,MG10 

•·"' PT X ~ ·~ ' 
~,B 

s,B 
3,B 
NG11B 

6,P, 
s.:s 
4, B 
2 • .B 
MG12 

4, E 
:?f'AS+t,X 
1 ' B 
:'iRRA' 0. 

$RTC 

~·1 G 11 A+ 2 

... ~1"' •• J..l c. 

sAsr,x 
l '~ o,E 
MRGE 

S LPT,)f 
. .. .,.., 
v ~ .0 

F '- J. O " .;, . '" 
r·1 G4 

SOPT,X 
0 , B 
FSio,x 
MG4 

s: wcr:,x 
s s pr,x 
:S: WCH,X 
FSOI,X 
0 , B 
SAOF',X 
1 , B 
r so:s,x 
2•B 
OCAE,X 
TSE t:: ,X 

<""- t r . T ' ~ .:.:. t_r 1 •• 

~ ...... 
, ' r· 
TWO ... ... 
~ ' C• 
.,. G ·• I I ~,. 

BRl 
7 '!tB 
SLPT•X 

NR50 

• 

PROGRAM PAGE 4 LISTiNG .PAGE < 

JUMP IF' EOF 

GET PTR TO LF AREA PTRS 
GET START OF IO AREA 
MAKE IT CURRENT LF AREA PTR 
DO THE SAME FOR 

GET LF READ PTR 

RESET SWITCH 

THE SHORT FI LE 

GET :SLK 
MAKE IT 
GET REG 

PER REG SEQ 
NEW BL K COUNT 
SEQ COUNT 

IF A N Y , B L 0 l~ K C 0 IJ N T IS 

IF NOT GET BLK PER SEQ, SHT SEQ 
MAKE IT THE BLK COUNT 

•• 

GET SHORT SEQ COUNT 
F'LU S DUMMY! 
JUMP IF ZERO 

GO MERr,E THE SEQUENCES 

GET OLn LONG FILE PT~ 

LF SAME FILE AS FINAL OUTPUT 
YES CAN'T M~KE FiNAL MERGE 

GET nLD OUTPUT FILE PTR 

OF SAME FILE 
YES CAN" T 

AS FINAL fJ UTF'UT 
!'I~KE F' I N~~ L MERGE 

P ASS 

PASS 

TURN ON FINAL MERGE PnSS 
GET SHT FILE PO I NTE R 

" " IT •''H _ ... ".. ;_. 

GET FINAL FIL~ PTR 
STORE (i S OLD ;; F 

GET OUTPUT AREA FDI ~ TER 
GET START OF AREA 
PLUS OUTPUT RE C LGH IN WORDS 

M ItiUS 1 
MAKE IT NEW END OF ARE R 

SAVE END-AREA ADR FOR FINAL OUTPUT 

JUMP I~ TOT SEQ CNT h CT 1 

MAKE OLD LF ·-·o" "1 T ~ \ • 11 - • .. 

T URti ON OLD I r
t-.r S IH TCH 

TURN OFf DUMMY SWITCH 
SA 1.,'E s~;ITCH 

GET 1-F PTR 
GET DUMi1Y Cf'H Li-

GO S TART NEW PASS 

GET FILE SWITCH LF 
TURN ON DUMM1' SWITCH LF' 

. . . . . 

7~8) 

E. 
E • 
E. 

(10 

0 0 

0 0 
00 
" fJ v • 

00 
0 0 

00 

0 0 
0 I) 
(10 

0 1) 

0 0 
00 
00 
(' (I 

00251 

0 0 25-2 

0 0253 

00254 
O fl'=>5 5 '·' ._ . 
0 0 25 6 
0 02 5 7 
0 (I -=• 5 '" • L.. .. 1J 

0 ,., ,..., .- .-. 
.• .:. f::· 1.,: 

0 0 26 2 

00263 
0 0 264 
0 0 265 
00 ..... 6~ c. - :.J 

00 ? --·- 6 ,l 

0 0 0 ~);~6 8 
0 0 0 0 26 9 

1
~,...~ ... ~~~ 
~ . . ~ ~ ~ ;~ ~ 

l:t!:.;l!f:«'«:.''t~ 

l"'i't:~lf.'t:~ll!lli. 

00 0 02?0 
01) 0 0 271 
rl (I 0 0 .-. .., .-. 
- .... c. (' ·=--
r-l I) 0 n .-, ., .-. ._ c ,.. -~=-

(!') 002 74 
1'.', l"l r. ,-. ·~ "'7 C." 

. .• c. " ·-· 

'1) U' ' I ,... ~ .., ,. ' ~ V·':.··· t.-. 

0 !'! 0 r, -=' ., .. J 
.._. ..... L- ,· .. 

,,.. '"' "' n ~ -. .-. 
t_l :,j t) I) 0::. ,·· •:.• 

'I .-, " " ~ . .,. ·:· f.,i 1.. ........ c. i ·" 
f \ ,.., n ,., .-. t··· ,., 
o.;. '-1 IJ •.-1 C. C• t_l 

I) ~; 0 02t: t 

~· (! IJ" ~I "=' i::• ·-:-
.. . ... .... l... ..... -· .... . -. ,·, .-. .-, .-. .... 
'-' ·-· '··' I_; .-: • .;:: • • t 

~.j 00285 
OJ 0028~:-

f'\o• · o· .. ~l"t ""\ u_ .. Ut.- ::O C. 
r"l .·, (J. r, ~. 9 -=· '·' •· ·- r::. ·-· 
(!:) (1 (12 94 

f.l f.i , .. , l"l .-, Q ' •.! c . .. f;:o 

1\ :': , .. , ,-1 ·;, CJ •:J 
J ' .. • v .. .... ... ... . 
.... ,•, .... ·;- .-..... . -. 
1,.. o,.l IJ t • .:;. l,.' ._1 

(: ;; 0 0 8 (l 1. 
:; o 0 0 :3 GE' 
::;:j 0030 :3 
•· ,·, r ., .-, n '" !. 1 '·' _j ,_ .;. _, .... 

1-~ ... r. u- ·:· .-. ;:~ 
., ~ v ._. ·-· ~ 

; .. . -. 
,_, ·-· 
:" 1 : . , .... . .. 
.... .-. 
'··' . _; 
. - I' 
ij •J 

1) 0 
.... .-. 
I ' • I ,, . 
:1" (} -· ·-
t'"! f• . . .· 
!"' • ..... 
•.; •_. 
·'"! ,, 
· .. · -· 
( · .... 
.... l._i 

n n .. ·~ 

1-, f t ... ., 
'1'", ..... ._, ·_. 

•. '"~ ,, 6 
._. '·' .; . !J 

0 0:3 0? 
.-, .-, ·:· l"l ·=· ,_ '·· ._. ._, 
r. (' ,.., ,-, • l . 
·- · ! .;. ·- :. 

()0 3l i.l 
r, ,., ·~ 1 1 
.... •.• .J 

00 .-. 1 ·:> 
- .;. L . 

,.. ;'· ...._ 1 .-. 
.; · .. • .:,. .:_, 

D 0 :;: 1 . :~ 
rt (\ ·: · 1 ,..
I.J ._; •.) .0. .,:. 

.-.......... 1 /' 
l_i ' · ' ·~ ~~ 
.... :"l.-•1""' u J_. .j ·' 

U- l~ ·";> 1 ·=· ' ,,_I • !_I 

f) "-·t·-1 ... ""' I. ·- . ... 

• 
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• 
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E. 2 VOR TEX LI S TIN G 

000300 
0 00301 
000302 
0 00303 
000304 
000305 
000306 
00 0307 
fJ003 1 0 
~100 311 
•:• 00312 
000 313 
000 314 
000 315 
0 00316 
900 317 
·~ ,, "" .... -'"' o..J:..: U ,;)C.U 

00032 1 
Uoo ':'':' ':' 

v ~ l~ 

000 323 
000 324 ..,,.., ... __ _ 
u u l.i .;, c. ..J 

30 032E. 
000327 
0 0 0 330 
00 033 1 
000332 
~oo ~~ .... . .. t . \. .,: • .:J ..j 

000 334 
000 335 
300336 
00 033 7 
000 340 
;) 00 341 
000 342 
n no·:-,1? 
' J v - ..... . .., 

C 003 ~4 
J 0 0345 
000346 
000347 
0 '10"' .. 0 . ., ...; .J 

0 0035 1 
0003 5 2 
'2:00 3~ 3 

C00 354 
O"l 03:S::l 
00 03::16 
0 0 0357 
OC03 60 
':1 ~0 361 
000362 
000363 
1)1)0 364 
000 365 
000366 
OJ0367 
000370 
000371 
000372 
')00373 
0 0 03 74 
""1' '='75 ~.l ;,.l._o ...,.J( 

OOC 376 
(100377 
0 0 0 4 (1(1 
0004 0! 
000 402 
0 '1" ~0 ..., , :.; .., .._, 
' t l n ,, (' , . 

.... .,'J "T ~ ,..,..,,.. .. ~ .. 
tj .... ·-· "'t ·~ ..... 

!:10 0406 
(100·~07 
.... "' "" .. .. .... -.. . .; • .; · ; ..a.u 

000411 
·J o a 4 1 2 
" (l (' -~. 1 .., .. .. • • ,J ,.. .., .... .... ,. 
1JUV "t.l'"t 

000 41:5 
,...,, ,... .. 1, 
'-· ·.· '.• .., '=' 

-:-no4 20 
,..,..,,.. ... _,1 
II 1,1 o, l ~C .. 

t' f' ~ ·~ 2 2 
' I 0 ·" ...., ""' ... '-t c. •J 

"' "" ,... .. -... I.J v ,_, .. ,. c. ... 
n u ,.~ 4 .... .,. 
J ·~· c. ·-· 
000 42 (, 
000 42 7 
n .., 

1
l"'! .~ ..., n 

U\J.J "'t ..:"U 

no .., .• ..,l 
'" V "t~ 
........ ,.. ... -..• •.• ,_, ..,. ~ c. 
ol";f"'ll,... .... - ..... 
•J \) '·' ~ ~ ~ 

OOG 434 

001 0 00 A 
000156 R 
150442 A 
056007 A 
025174 A 
016002 A 
001010 A 
00(1421 
025175 
01-600 7 
00€.401 
000322 

R 
A 
A 
A 
R 

025174 A 
016007 A 
110422 .A 
0:56007 A 
""'0"'"' ..... UU.l. UU H. 

0007'21 ,.. -. .... .,. .. 
UC.-..'J.I .. J 

016002 
02~ 17 4 

1 
... ,,. ..... ..... 
"+ C+ 4.J U C. 

00101€. 
000 335 
0560 0 2 
025175 
056002 
001000 
000421 
0010 0 4 
000346 
025l7~i 

056002 
O ~'"'J7• c ..,, , , ,T 
005(101 
056002 
On 1c•o •· .... ... . ._ 

"G'"' "'.., " V V~C..l 

005211 
005111 
0:56002 
0050 0 1 
00 1 000 
O n"-....._1 
uuv~ 

o cs 1 7 5 
016007 
0061~0 
17 7'11 7 2 
0~6007 
(1 ... ~ • ..,.4 c. .J ! ( 

0 1E.007 
0061:50 
177'?72 
0~600 7 
025175 
016003 
126 004 
02~ 17 4 
1260 (: 3 
1260 04 
0 ... .,. 0 ....... ·-· ._, . ~· ..;. 

0 15 260 
006407 
000421 
0 2:;1 7·'1 
016 00::: 
12 ;:'.(10~ 
12 E.002 
"O'n'.: v .A, ..., .. ~. 

,.. ""' ........... 
V IJ l,.l .,1, J. ..,;. 

0 -·e'l't~~ C.. ... • I ._! 

12 E. 0 03 

R 
A 

~ ... 
A 
R 
A 
A 
A 
A 
R 
A 
R 
A 

A 
A 
A 
A 

A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
~ .... 
A 
A 

· - -~ ......... .. -.&.C.O U'-'""1 H 

001010 A 
oo:n : 3 R 
""'')'" \J'-' 0' .. . _. 
""' .......... .... ..... 
UUU~.JO 

006057 
000141 
001001) 
0 (l 0 1.: 3 
r. n . .-,... ..... n 
~ ... , ·=- •.• .. ':' . J 

00 .... 4"''"' - . .,-
L- • ·-· 

0 .-..~·,-. c. ._1 ( . _, 

0 • ~ '·6'' I,; .L ••• c. •.• 
1504 50 
o55c'.60 
016003 
l .... ...... n ·· C. r:" .... or ~ 

1260(12 
f\:_IIC'" .. ""!' e" 
\! C. ·-' .t,. I . _1 

.. -. .... ~!"\-
·'· c:. "'=' ....... .;. 
l ..... ,o~A c..o • v ,.. 

"' M 

A 
~l 
A 
A 
A 
" ., 
" M 

A 

327 

328 MCH 0 
329 
330 MG12 
33 1 
332 

333 
334 
335 

336 
337 
338 
339 
3 40 

34 1 MG14 

346 
347 MG16 
3 4 8 
349 

350 MG17 

351 
352 
353 
354 
355 
356 

357 
358 
"':' ~0 -'-"' 
3"6 0 
36 1 

36~ 
366 
367 .... ,; ..... 
..:0 •• ~ 

3£,9 
370 
.... .... 1 
.;}( 

372 .... .., .... 
..:. i ,) .... ... . .:,, { ., 
375 
376 
~ .. _, 
..;I ( i 
.... .... 0 
.;o ' 1.1 

379 
-,oo .......... 
...,"'1 .... .., -·--..)OC 
~o -:.-. v _. 

338 

38'3 

. 390 

..... g ..,c. 
~ . 

393 
...,'=14 
~~ 

395 
• .., Q 6 -:> •• ----~ .::' " 
"":!'=:0 
-· .. v .... ~~ 
• .:.• ::0 =' 
"'"""""" ~ ._, (.1 

401 

f1 G 1 5 

MR20 

. . . 

MR50 

. . . 

J MP 

ANA 
STA 
LD:S 
LDA 
J AZ 

L:DB 
LDA 
BT 

LD:S 
LDA 
ORA 
STA 
_) ~1 p 

LDB 
LDA 
LD B 

STA 
LDB 
STA 
JMP 

JAN 

LDB 
:::TA 
LD.E 
TZA 
STA 
JMP 

CPA 
IAR 
STA 
TZ A 
JMP 

.. 

LDB 
LilA 
ANI1 I 

STA 
' ... "' 1-IJD 

LD~ 
ANAl 

STA 
LD:S 
LDA 
ADD 
L.DB 
ADD 
ADD 
<'T A 
.,:, 1 M 

LD CI 
BT 

LDE 
Lil A 
AD:J 
ADD 
JA ~IZ 

LDB 
ADD 
,, ... D 
H L ' 

JAZ 

LD AI 

STAE 

' D" y ~ ,, .L 

LTIB 
LDA 
AN f:) 
STA 
LDA 
ADD 
ADD 
LDB 
A r ::: 
Af! D 

·-; . .. · ·- . 

"ER GE 

:1G9 
. . ... . 

ER1 
7 ,E 
SSP TdC 
2,B 
MR50 

SLP TtX 
7;B 
O t,MG1 4 

~ !> P'T"~)f 
7•B 
TWO 
7,B 
~1RGE 

SLPT tX 
2•B 
S SP TtX .... .., 
C. ' L 
r~G t7 

2,B 
SLP Td< 
2 •B 
MR~O 

t1G 1 5 

SL P T tX 
2 ,B 
s:,; pr , x 

2 · B 
MR :..J O 

2,B 

MG16 

SL.P T, )( 
7 ,B 
017 7772 

7 t B 
S: LPT t X 
3 , E 
4 tB 
SS PTtX 
":> .... .... ' ., 

• 

4 > B 
T :I; [Q , X 
S WCH t X 
0 007 tMR:50 

'• ... ..... ' ~-· 
4 , 13 
~ ~ ·- . -· 
~LP Tt X 
8 , B . .... 
... ' ,#j 

MG 5 

... --11 i I.J ~j 

r1G7C +1 
... ~ r 
;· ...... • • .J 

, ..... ... .
. ~. I 1_,. 

S OP i , X 
S l.lC HtX 
'l' o - -, 
:....., ·' ~ 
S WCti tX 
,., 1'':0 
\,)' U 
,,1 ~ ..,. ' :..."' .... ~ 

.:. ' .i.• 
._ t I ... T \I 
~ L.. r t'~ ....... ..... ~ r.· 
4, B 

... ·-. . . . - -. -- - -

PRO GRAM PA GE 5 LI S TING PAGE ( 

TUR N OFF DUMMY S~ITCH S F 

GET SH T F ILE PTR 
GET DUMMY CNT SF 

GO S TA RT NE~ PASS 

GET LF PTR 
DUMM't S WITCH 
DUMM'o' S ~ITCH 

GET Sr PTR 
GET SF SWIT CH 
TURti ON DUMN Y 
SAVE IT 
GO WRITE S EQ 

Lf" PTR 
DUMMY CNT 
SF PTR 

LF 
OFF LF" 

SWITCH 

FROM LF" 

SF 

GET 
GET 
GET 
SUB 
NOT 

DUM CN T SF PR OM DUM 
EQUAL 

ZERO DUMM Y CNT 

ZERO LF DUMN Y CNT 
S TART NEXT PASS 

JUMP If RES UL T NEGATIVE 

GET LF 
MAKE 

GET SF 

PTR 
LF DU t1M Y 
PTR 

COUNT 

ZERO THE SF DUMMY CNT 
START NEXT PAS S 

MA KE SF DUMMY CNT -- THE 

GET LF PTR 
GET SI.JITCH LF 
TURN OFF EOS A~ID ~RITE 

SAVE ! T 
D:J THE S AME 
FOR SF 

GET LF PTR 
Lr REG SEQ CNT LF 
PLU S SHT SEQ CN T LF" 

PLUS REG SEQ CNT S F 
PLUS S HT SEQ CN T S F" 
STORE TOT SEQ CNT 
GET SYS TEM SWITCH 
START NEXT P ASS IF FEDF 

GE T SF P TR 
GET S F REG SEQ CN T 
PLUS SF SHT SE Q CNT 
PLUS SF DUM SE Q CNT 
IF NOT o, LEA VE S WITCH TO 

GET LF PTR 
PLUS LF REG SEQ CNT 
PLUS LF SH T SE Q 
IF LF I:L K C ~H = 

GET SF READ PTR 

C~H 
(l • READ 

CNT LF 

DIFFERENCE 

DIFF"ERntCE 

SIH TCH 

SWITCH ON 

READ LF 

LF FOR 

SET SW IT CH TO EYFASS LF READ 

GET S YSTEM SWITCH 
TURN OFF FE D~ SWITCH 

SAVE SWIT •: H 

SE QUENCE CDUNi 
D u w·l Y co u rn 

r,· ~T. Lo~,·~ ~r ·. l· . ~ po···TE" 
·- ·~ - ttl . .... 

759) 

' 

• 

00 

0 0 
0.0 
00 
00 
00 

00 
00 
00 

00 
0:) 
00 
0 0 
0 0 

00 
0 0 
00 

0 
,, 
~· 

G 0 
GO 
li:J 
00 

co 
0 (1 
D ~~ 
0 0 
0 0 
no 
t"l (I ... ~, 

00 
1)(1 ,., ,, 
l,) ••• 

ft ••• 
vv 
.·. ') ·. . 

0 !) 
" ' I OJ ~ 

OJ 
l'o l'o 
\• u 
0:) 
(l(l 
.... ·~ 
• .~ ... 

. . :_· Li 
GO 
(I (I 
••• 'J. 
•. t I 

" ) ,_. ' . 
0 0 
.·, :;· '· . ,, ') 
' - ' I 

!) 0 

n r. - , 
1"! r, .. • . ./ 

• ·, !"\ 
•. I .• ' .-. .... ... "' 
" 'I t • ... 

. ' iJ ! ,• 

~ •• -1 u: 

00 

,··, t"'1 ,_. IJ 

1•• :1 .' ..... 

•. ·J·· \ . 
,-, .·• . . . ' . . . ·. 
,-.. ;: 
.> ' 
t ~ .•. 
,.... ,. . . . 
~ -;,; l' 

/' ' .-, ,, . 

'· '· 

00321 

00322 
0032 3 
00324 
00325 
00326 

00327 
00 3 28 
0 032 9 

0 03 30 
00331 
0 U• ·:· ·") ·j ...... ....., .... 
00333 
00334 

00335 
0033(; 
0 I.J ":• ":: .,, 

._, V I 

0 r • .-, ..._ .-. 
\.l..:i ..j<O 

00339 

(I 0 :::: 4 (I 

0034 1 
0034 2 
00343 

003 4 0:: 

oo::::4 5 
00346 
00:34 7 
003 4 8 
r. r, ·:· ,. •::0 
...,~_, ..... t o/ 

,, u·· ·:· C' iJ. v ._, ,_1 • 

0 035 1 
U• r. ·:· •• :--v ·-· ;,J .... 

0 'I ., e .-, 
\.: ..:• ·- · .j 

0 03C: 4 
0 !"'• ·-:· c:; ... 

·.• ·- · .,_ .J 

0(135 :.:. 
C035 7 
O f1~C' ~I ._, .;. ,_ . ..: .. 
j", ,.. ·"'\ C' .- , 
.... ' ·' -~· J :' 

"'1~'6 " IJ L • .,:. \,I 

0 0 :3 6 1 
1'1 o"\ .-, ;- ·~ 

._, 1. 1 -=· 0 · ::. 

no .. - o:. 
!..' ..;, b •-' 

Ou• 'Jb"' -· w 
0036 7 
( ' " .... ,. ..:'J'J 0 J;i •.} 

O r: ?f~'·l ... •..J ., •' 

i • !1 ":• -, f l . . - . . r. ,..-.-· 
t.; ~J .;., •" J 

'
·· a ~.-. .-. . . . . ... 
.,. ·-· " '·· 

"0- """' '"" 1.,.1 ·~ •"' ..:~ 

0 'J" ·:· -· 4 • •._! (' 

•; ·~ .-. -, C:' 
l_t t . . .:. j'

0 ., I 

t'l ,., .-. ,. i!_ • 
u t...l •• j ,•' r.:• 
•• , .• ·:o .., 7 
., -· •J , • 

'· t'l ·-:> "=' ( I 
•..J ·-· '"-' • 

0 0381 

r, r, .-. • -. '"" v i_l .. : . '=.• ,:, 

003 82 

00384 

1.1 .·J ·:· ;:. c.-
• I '-' V ._1 

( I 1.' "7\ c' ~ · ' ·- ~..J ,,., .. , "' .-. ,., ') ... ,_,.;,o. 
- "• - . r-. •• , 
t··.t.~C·-' 

r. l'o .-, •::::) •" 
1,..1 ', t -.:• •' .. t 

r: n ·-:: ·::a -::. . . ' ....- ... 

~- . .. . ....... . ... ..... .. ---·---------... -..... ..._ ..... __ .. _ .... - ---. • o ~··-r-• _,,..-.., __ _ ,._ ..,.,,,.,,_ • -·--·-·-,.--·---·- ·-- ·- - ... - - •·•• ·---·-·---- -. .. - -----·---••·--- - ,_ .. ...... _. _ .. . -....... _. ...... 
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E.2 YORTEX LISTING 

000435 
00043£ 
000 437 
COQ 440 
0004 41 
OD0442 
000443 
0004 44 
000 44 5 
000 446 
00044? 
000450 
000451 
0 •'"4 .. ..... u \.1 ..,} .:::. 

:) ·~0453 

000·1 54 
,- r fl 4 .,. .,. 
.jiJ~ ..J.~ 

OD0456 
o ·o o 4 57 
000460 
000tl61 
"''"" .. I·~ .... •.J .' 1,. ... oc. 
000463 
000464 
00046~ 
000466 
000467 
000470 
000471 
000472 
·· r."4~ ~ ... : _, ·~· ,. -~ 

00 0474 
80047:5 
000476 
000477 
000500 
--~0050 1 

000!:102 
000~03 
•)()(! ~04 

G!JO:JO ~ 
t)00506 

000507 
000510 
·'o"- 1' ,_, u ~· J. 
,., " 0 .,. .1 ..... 
U<.; ,.) C. 

iJ 00 513 
0005 14 
OJO~l~ 

000 516 
000517 
non c- .... n t.• v .... .J c. 'J 

OC0 521 
...,,.,n C'~""\ 

v u 1_: ....; c. .:. 

uoo523 
"O n"''"'4 
"' •J -~ c. 
""0 ""'"'.,. ,_, ._. ..J c:. • ..) 

0130526 
000527 
000530 
'J 00~31 
001)532 
:"' .. ., 0 c ..,. ~ 
·J ·-· ...; ......, ..... 

000534 
0(1053 5 
., 0 r: ·~ ... "' 1.1 I ... ._1 .:,. ~ 

0 "0"' ...... - 1,.1 ._, .:.· l' 

0005<+0 
i)l) 0541 
000542 
01)0543 
000544 
"""' " e'"" C" 
• .. • .... ·-· ·-' "'t .•• J 

(! J0546 
000547 
000550 
Ll005~ 1 

000552 
·-·no-- ·-._~ _, ..J ;J .:, 

0005~4 
n no-·· ,_ v ·-' ._, •-' 

000556 
"" fl .... ..... 
'·' •J • ·-· ..... i """",._ .. ,..0 ,_, .... .... ._1 0 

000:561 
000562 
00056::: 
o :Jo56 4 
00[1 5 65 
000566 
000567 
000~70 

12600 2 ~ 
055033 A 
015260 A 
006446 A 
OOC446 R 
006410 A 
001 .., .. ~ t;' 

... J..JO '' 

001000 A 
000502 R 
02517G, A 
016000 A 
006120 A 
000036 A 
"O"" ·~•l u ..,J.;:,. J. 

054001 
002000 

A 
A 
A 

00000 0 ~ .. 
006030 ·~ 
002473 R 
025174 
016000 

"· .. .. 
A 
A 
A 
A 
A 
~ 

005311 
O:i4001 
002000 
000000 
006030 
00247.3 R 
0251..?6 A 
016(it)O A 
00:5~11 A 
0~4001 
002000 
000000 

A 
A 
A 

006030 A 
002473 R 
001000 A 
000054 R 
006030 A 
002473 R 

A 
A 

0 1:5260 
00641 ). 
001762 R 
0 00~07 R 
0020 0 0 A 
003204 R 
'"'O'O""n , .. v o . .:.·u H 

002473 R 
015001 A 
• .., ... on'"' o LC. -..f ~C. rt 

054002 
00200C 

A 
A 
R 
A 
A 

004206 
000000 
064(!04 
002000 ;::. 
004042 R 
000657 R 
000(100 
000000 
000000 
ooooo::: 
002000 
003350 
00200 0 ~~ 
004042 R 
003402 R 
000000 A 
000634 F.: 
000000 A 
000054 ~1 
002000 A 
003365 R 
0060 30 A 
002473 R 
0150 12 ~. 

0 54002 A 
002000 A 
00420€. I? 

A 
j::r 

A 
A 

OOOOOCi A 
064004 A 
oo2ooo r: 
004042 R 
OOG666 R 
000000 A ,... 

H 

00::1000 A 
()00005 A 
" " "' ( ' ........ V\.I QI ~I.I 

002 4 74 
005041 A 
054(!4:3 ~. 
1 2046 ·-; 
n c-4n··'"' 
"4 .J - ' 1 c. 

A 
A 

402 
403 
404 

406 

407 

408 
409 
410 

411 
4U? 
413 

414 

415 
416 
417 
~ . ~ 
.,_LO 

419 

420 

421 
422 
423 
424 
42~ 

426 

427 

428 

429 
430 

431 
432 

433 

434 
4 35 
4 36 
4 3}'' 

t.~ 

438 

441 

442 

444 
445 
446 

447 

MR51 

MGt'fD 

MGNO 

MGI'I2 

448 MGM3 

449 

4~0 

451 
4~2 
4 ... 3 . ;,.) ·-

-.s..· 

ADD 
STA 
LDA 
BT 

BT 

JNP 

LDB 
LDA 
r4 D D I 

DAR 
STA 
JMF'M 

LDX I 

LDB 
l.DA 
DAR 
STA 
.. HI PM 

LDXI 

LDB 
LDA 
DAR 
STA 
JMPM 

JMP 

LDXI 

LDA 
BT 

EQU 
CALL 

L D ~<I 

LI!A 
ADD 
S1A 
CALL 

STB 
CALL 

CALL 

CALL 

CA LL 

LD i·~ I 

LDA 
STA 
CALL 

STB 
CALL 

LDXI 

TXA 
STA 
ADD 
STA 

MERGE 

z, B 
TS:EQ,)( 
SWC HtX 
RA0+6,1'1R~1 

RAl+ StOEOr 

MGtfD 

SOPT,X 
o,B 
30 

l'-+2 
(I 

SRTC 

SSP T,X 
0, B 

•+?. 
0 

SRTC 

SOPT•X 
0 ' B 

~+2 

0 

S:RTC 

!'1G1 

SRT C 

SW CH•X 
RA1+9,-F"PICM 

!e! 

rrcLs 

t RTC 

ACCPtX 
INST,X 
•+ 3 
BTDA,O 

PROGRAM PAGE 6 LISTING .PAGE < 

DUMMY COUNT 

JUMP IF" NOT END DF FINAL MERGE PASS 

TELL USER OUTEXIT ABOUT EOF" 

DONE 

GE;T 
GET 
PTR 

OLD OUTPUT riLE 
l/0 MACRO PTRS 
TO CLOSE 

STORE 
CLOSE 

IN JUMP 
OF WITH FILE MARK 

GET SHDRT riLE MACRO POINTER 

OPEN SF" riLE WITH REWIND 

OPEN OU TPUT FILE WIT H REWIND 

GET SWITCH 
FINISH UP MERGE OMIT FILE 

-CLO SE INPUT FILE 

GET ACCEPTED RECORD COUN T 
PLUS !NSERTED RECORD COUN T 

CONVERT TO ASCII 

MGM2+4 STDRE AS S O U~CE 
MDV E,MGS1+19,o,o~o, 5 

CLR5 CLEAR THE LIST OUTPUT BUF"FER 

11 C!"E 1_. 1,' MGS1 10 BUFFER 

l.-JRT5 WRITE ~lESSAGE 1 

-~· "' T C ._. i'. 

: our,x GET T ~TAL RECS DU1PUT BY SORT PHASE 

.E: TOA , 0 CONVE!::T TO r~ :S:CI I 

MGM3+4 
MOVE ,MGS2+4•0•0• 0•5 

:S: RTC+ACCP . 

M 1- ., •• • -. _, 1 .~ 

THrEE 
r·1 G r·J 4 

LOOP 

TOT"L . • H 

TIMES - ACCP, 

M(•;•G'E RE,..._.,. ,,_, .. "-·- TO ~1 :;; G 

HIS T, DLTD 

76.0) 

r 

F 
F 

F 

00 
00 
00 
00 

00 

0 0 

00 
(it) 
ftl) 

0 0 
00 
00 

OCt 
00 
(t '1 . ~ 
,., ,-1 
'-· -
(.0 

01) 

(II} 
.,., n 
1.! '• 

0 I) 
r . ,., 
IJ lJ 

0 fJ 

(' ,-, • •J 

00 

0039(. 
00397 
0039 8 
Ou-~.r .. ..., .:> ~·=' 

00400 

00401 

00 402 
00403 
00404 

00405 
00 4 06 
0(140;' 

0040:3 

00 4 0'3 
0 0 4 1 (I 
0 0 4 1 l 
00 41 2 
00412 

0 0 414 

00415 
00416 
OD~-tl? 
..... 1 -" 1 ~ 
IJ f,. '"'V ' •::t 
0 0 4 :. 9 

004\~J 

""""""'*"""'"'"" ~. ,.,., :r. ' • ;.-; ..,, • •· ,;p; 

n n 11 o"'t ·• ,... .-, 
II :.,1 J l' "t c.·=· 

')(i 

,·, ... 
l.l ·.1 
.-, n c . 
(I I) 

I'- ,-. '" ... 
' 'I 'l ' ·-

'I r. :.. '_: 

" ·, •J 'J 

,.. -. 
! • lt 

. .-. 
•.1 v 
; •, .... 
·-· O.Jc 

.-1 .. . 
\. .. . 

l., 11 
· ~ ,, (· .... . 

... , .... .• ,_, 

0 . .. '2 ~ li ~ ' 't 

00425 
,-, 0 4 C:• t: ... '- ' ·' 
00427 
0042:3 

0043: 

jl r: ·• ":• ·:> 
J ·~ ...,. ·-· ·-

nn-·-· · .... ·-' ,., ~ •• ,;:. .::> 

•) ('4"'·· I · ,• ·-• .., 

QO<t:35 
n i"• .-1 ·:· .c: ,_, •.• ~~ ,_, r_o 

Go ··'":·~ 
'"1 ·-' -...I 

i,o o"'IAIAo•o 
·J ,_, • t '"t t; 

00 44l. 
0044i~ 
,... (• ·1 .1 "' IJ ;J "o ' .:::) 

0 0 i.:. ·~· .:1 

• 



. .. . .. ... -· . .. . 

' 

• 

E. 2 VORT EX LISTING PRO(i P.AM PAGE 7 LI S TING PAGE ( 

00 0~71 
:):} 0~72 

OO O:i7 3 
0 00~74 
000:1 7:1 
nnn ... -. 6 
lJU U ._fl' 

000577 
000600 
00060 1 
C0::: 602 
000 6 03 
00 0604 
'1')0 605 
0 00 6 06 
OOO E.07 
000 610 
000 611 
,., ,... " , . '""' 
•.JV VO .&.t.:. 
~ ,...,..., . .., 
..J UUO J. o...~ 

00 06 1 -1 
')00 615 
,, ~ n ~ • "
;.. u~o .. o 
ooo::.17 
~100620 
')00 621 
CfJ 0622 

~0 062 4 

0006 2 5 
...... 0~"' ;.,I I.J IC.oC,~ 

,. ...... n..--7 
l,.o .' . .; 1:• ~ 

00063 0 ., , ........ _1 
. ... 1J '=' ~· 
00::1 6 32 
:J 00€.33 
00 0€.34 
:J OC6 35 
000 636 
000 63 7 
r.•·)<:!6 40 
00064 1 
0006 42 
01)1} 6 4 3 
00 064 4 
(10G 64 5 
000 646 
000 647 
:·o oG:iO 
'JOC'E- :11 
:.10 0652 
00 0653 
,, .... 0 6 .. . 
I,J •• I I ..;,.1 .., 

0006 55 
'' 'j "~6 r6 ~· I) .j 

iJ00 657 
J'J 0660 
:)') 066 1 
OOG-662 
0:) 0 66 3 
3 ')()664 
:J 0 G 6 65 
0 00666 
0 00667 
vO l-670 
0 C0 67 i 
('; ,.. "' ,. 7 " 
•.: '·' L' 0 C. 

uv0 67 3 
(' :) 0674 
f. ·' 0 6 -· .., ........ , ~.J 

OC GG76 
'' I n 0 6 ~? ... ~· ( . 
S:: OG?Ot:' 
., nr. -,""• v ... •.•.;u .&. 

000702 
,, ,., ... -.... """" ._, '-' ._, / v .:, 

00 0704 
C 'J0 7:J5 
000 706 
!J0 0707 
OOC7 1 0 
:.:~:(1 711 

000 71 2 
000713 
"0~"'" -4 A 
i_.l ~· t' J. ""' 

00 0715 
0007 1 6 
000 71 7 
00 072 0 

. · ·-·-----~ ...... 

0 14012 A 
12042 4 
0 ~4010 
01:!;000 
0 :14 00 2 

~: 
A 
A 
A 

"'0 ..... ,..,..,., ,., 
V C- V U U .. 1 

004 20 6 R 
000000 A 
0 64 00 4 A 

A 
R 

002000 
004 0 42 
000 66 6 F~ 
0000 0() 
000 0 00 
ooooco 
00000 ~ (1 
044020 

A 
A 
A 

A 
0340 1 7 A 
00:5 0 41 A 
144 0 16 
00 1004 A 

R 000571 
002000 A 
004042 1\: 
003402 
0 0 0000 

R 
A 

V006b2 R 
000000 A 
00007E. A 
002 000 A 
0 

,... ..., -. t:. rr ,., 
u ,.) .;;) 0 . .) .... 

001000 
100 0 11 
00 0000 
00 0000 

H 
R 
~ 
A 

120240 A 
151 7 1 ? A 
1 51324 A 

A 12 o3o:;: 
1 47 7 1 5 A 
150 3 1 4 A 
142724 
1 4 :~ 654 
1 20 3 17 
15 2724 
1 ~1)'"""' "' _, - ..:t '- ·-' 

15 224'.:' 
1 .,. 1 " n ·

·-' .:;.. \,1 "". 

A 
A 
A 
A 
A 
A 
A 

1~17 1 7 ll 
151 30 4 A 
120303 A 
14772 5 A 
147324 A 
1366 40 A 
'5"• ':'':'Q ... ~·-..~..., 

15433 0 
154 24;) 

A 
A 
A 

,_,.. _,.,...., ~::""!; 

.1 C:. V ~ "'t 1 .. 1 n 

14670 5 A 
• .,.1 .....,,..~ "' .. .J ... -;. v •. · i"-t 

OA'"" 6..,. .,. A J. ..,. .:.. • • ._, 

154 33C A 
1 .,. 4 ... , ....., ,... "' --' ..;:1 .;. tJ H 

1 .,.4 - ' ·' '"' ..... ...:. "1' ·~· A 
120301 
.... .. -"0""' 1'"1'L t • ..:• '"' 

1 4 ~. -, " .-. A .:. ; c. t.l 

1 52 30 5 A 
• .. ·=> -. .., C' A 1 '""" ._ , _ , ._, 

1 C' 4 -..... ,.. .J ..: . ._") v 

A 
A 
A 

.. ....... -,.""' - A 
J. ...... c. j'' c. .:. 
,- --o ~ ...., • -' .:_ ..;, ._I ,., 

14227 5 A 
A 

.C" ... --('0 ...... l. ._t "'t ._:. .. :• IJ M 

154241J A 
120 30 4 A 
14 271 4 A 
14 2724 
.... ....., -0 . 
.L .... c..... .... 
• -66 A ... J. .,:. ..,. 1.1 

154 3 30 
154 33f.l 

A 
A 
A 
A 
~ 

4~4 MGNl 
4::1:5 
4~6 
4~7 
4:5 8 
4:59 

460 
461 MGN2 

462 
46 3 
4 64 
465 
46 6 

46 7 

46 3 

469 

470 
4 7 1 
47 2 

MGN3 
MGN4 
MGS1 

47 3 MGS2 

474 

475 

LDA 
~DD · 
STA 
LDA 
STA 
C ~ L L 

ST B 
C ~ L L 

INR 
LD X 
TXA 
SUB 
J AN 

CAL L 

CALL 

JMP• 

DAT A 
DATA 
DATA 

DATA 

DA TA 

EJEC 

MGfi£+2 
EIGHT 
M G1'12 +2 
o.x 
!lf.+ 3 -
BTO~,o 

IVMP MOVE TGT TO NEXT TO TA L 

GET TOTAL 

CONVERT TO ASC II 

MGN 2+4 MA KE IT THE S OURCE FOR MOVE 
MOVE,MG$2+4,o,o,o,s 

MGN3 
MGN3 

BUMP PTR TO BINARY TOTAL 

MGN4 
MGN l IF NOT ~ONE - GO CON VERT L MO VE 

1-!RT::I 

~lERG 

0 
0 

MO VE 

IJRITE MESSAGE 2 

RETURN 

MG S2 TO BUFFE R 

• SORT COMPLETE• OUTPUT RE CORD COUNT= 

• MERGE=XXXXX ~C CEPTED=XXXXX • 

• JNSERTED=XXXXX DELETED= XXXXX • 

ANOTHER 

• 

476 ·······~~~·····················~···················~····~~···~ -~~~ ·· 47 7 • 
4 7~ • MRGE - MERGE PHA S E ROUTINE TO MERGE TWO S EQUEN CES 
4 79 • 

- . 

'• I 
/ 

_.., . ... ~ ···--··~-----------·· ·-· .......... ,.____ .. ........ ··-.--· ... -- ·- -......... ...... _ ..... -........ ,. .._ .... ~ .. -· ..... ~ .. ......... ._, ..... ---···· -· ·- ~ .. .- ....... - . ~- ~ --· 

• 

761) 

00 
0(1 
00 
0 .. 0 
00 
GO 

0 0 
00 

00 
0 c 
0(1 
0 I) 
00 

0 0 

00 

I) 0 

0 (1 
0 :) 
(! !) 

00 

0(1 

00445 
00 44 6 
00 44 7 
0044 8 
004·1 9 
00 4 5(: 

00451 
00 4 52 

0045 3 
00 454 
00 4 55 
00456 
0(14 57 

(10458 

0 04 5'? 

004 60 

00 4 61 
0046 2 
004 6:3 

0046 4 

00465 

(f (I 0 0 4 6 E. 
.... ·' 
'· oJ 
i) 0 
(: 0 
0 I) 

004 6 7 
0('46 8 
00 4 6'? 
0047(1 



• 

E.2 VO RTEX LI S T I NG 

000721 
00 0722 
u 00 7 23 
00072 4 
0 3072 ~ 
000726 
000 727 
00073 0 
00073 1 
' l 0 0 ... ...... "' ( ~ .:. 
D00733 
000734 
ll' 0 0 .., ... .,. t .:.· ...J 

000736 
000737 
0007 4 0 
0007 41 
0007 42 
0007 4 3 
00074 4 
00 0 74~ 
000746 
OC0747 
000750 
ll00 7:il 
000752 
000753 
00075 4 
:.l00755 
0007 ::56 
')0 0757 
::1 00760 
000 761 
0 0076 2 
000763 
GC076 4 
Cl0076 ~ 
I_! f') (I 7 6 6 
::'0 0767 
000?7 0 
00 0 77 1 
000?72 
!:•('0773 
00077 4 
00ll77 5 
000776 
':0 0777 
001000 
':'01 001 
')0 1002 
001003 
00 1004 
0010 05 
::!0 1006 
00 1 007 
0010 10 
00101 1 
00 1 012 
00 1 0 1 3 
C:J10 14 
~010 15 
0010 1 6 
::'0 1017 
001020 
:)0 1 02 1 
1):) 10 22 
001023 
ou 1 o24 
001.025 
0 0 1026 
1) ~ 1 0 27 
00 1 030 
001 03 1 
J'J10 32 
(l(i~03 3 
!_! 0 1 0 3 4 
00 ! 03~ 
001036 
[.;01037 
001040 
,., "' 1 ('1. i! • 
'•' I.J V ...,. ,i. 

001042 
001043 
00 1 0 4 4 
.. ,,.. ... 0''"" 
..;~ .&. "'t ..J 

n·rJ 1 n 4" V I ... V Q 

(.(1 10 47 
" " • n ""' IJ t.l l 'J ._1 tJ 

0Lil0 51 
0 0 1 052 
G0 10!1 3 . 
OU1 054 

006030 A 
002473 R 
025 175 A 
016007 A 
006401 A 
00 1101 R 
O ~ ~r·~ .. C...JJ. I ""'t-

Q 16007 
006401 
00112G . R 
025175 A 
0 · ·-c·"'~ 1 0 I U ,-• 

006400 
0 0 1 1 6 1 
025174 
016007 
006400 
0 007 ::04 
0020CG 
001563 
000000 
006030 
002473 
006017 
000745 
00 1 004 
0 0 1 1 6 1 
015210 
055215 
015 174 
0~~216 
Ol:"i26C 
00 6406 
001326 
025215 
016000 
05401G 
01520 5 
0~ 4 00 4 
0 1 5007 
054006 
0 0 ":t , ... 1 (t ti 

1;;. ... .., .... 

004042 
oocooc 
000000 
000000 
cocooo 
00000:) 
006030 
002473 
025011 
015260 
00640Eo 
001C1C 
0 """ 1:' r. "" _. C...JVC. .... 

005021 
125205 
0 II:" ~ -· " t= ...J..J C:..U...J. 

145 2 14 
001002 
001167 
025215 
016000 
1 25024 
056(10(' 
146002 
OOlOOo:;. 
000721 
0 "" I:' ..... • ? c. .._, .::. .l '=" 

0 .... 0 ' ·' .&. 0 - .!. !J 

00 .,.,, ·: 
...JY.&.A. 

05 601(! 
On, n , ..., 

V L '- ' .a. •- · 

001035 
00100 .:: 
0 ..... - • ~ . u J. c. .t :j 

016003 
0010 1 0 
001047 
005311 
0 r: "' ,0 ,.. ... 

•...J C• • .. • '-' .,;. 

C .. -.-. ..... -. 
J. ._1 '·' ..:.• .,:. 

nnl:',."'" ~ v v ...J .,;;) .l .;. 

0 --~· ---..... ,J v .:- .,:. 
00 lCO Q 
n c •o c:.:: v ,l.~.,_, , , 

0 1 6004 
QOlOli.i 
OO iO S6 
{105311 
o::;6o0 4 
001000 

A 
A 
R 
A 

A 

A 
R 
A 
A 
R 
A 
R 
~~ 

R 
A 
A 
A 
A 
Po 
A 

A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
P. 
A 
A 
R 
~l 
A 
A 
R 
"" H 

A 
A ,., 
H 

::'l 
A 
R 
A 
A 
A 
A 
A 

R ... •• 
A 
A 

.•. 
H 

R 

A 
A 
R 
A 

~ 

H 
0 

" 

4SO 
481 

4 82 
48 3 
484 

4S~ 
486 
487 

488 
4 89 
490 

4 9 1 
492 
493 

494 

49:5 

496 

497 

4 9S 
4 99 
5 00 
~(11 
5 02 
50 3 

504 
50:'5 
506 
507 
~08 
509 
5 1 0 
51 1 

512 

5 1 3 
514 
515 

516 
51 7 
5 1 8 
519 
520 
521 

522 
523 
524 
5 25 
52 6 
c:' .-, .., 
•J c. ,. 

S28 
529 
5 30 
.. , ':1 1 
~ ~ 

5 32 

534 
:13::5 

53 6 
C" ..... .., 
.,Jv<' ,.. _,_ 
.,J .;, 0 

539 
540 

~ 4 4 
545 
""4"' ·.J o_, 

PROGRAM PAGE e L ISTI NG .PAG E < 

~- * ··~···~~--~·*·~ ·············· ~······ · ····· · ·· · · · ··· ·~ * ~ · · ··~· · ··· MRG E LDXI SRTC GET SORT CONTR OL TABLE 

MR3 

. 
MRS 

MR7 

MR 6 

MRS 

MRM1 

MR 3 4 

MR3 5 

MR22 

MR 12 

MR 16 

MR1 4 

LD B 
LDA 
BT 

LD B 
LDA 
BT 

LDB 
LDA 
BT 

LD.B . " ..... L..J.I ... 

BT 

CAL L 

LD XI 

LDAE 

J A ti 

LDA 
STA 
LDA 
STA 
LDA 
!3T 

LDB 
LDA 
STA 
LDA 
S TA 
LDA 
STA 
C~L L 

L'!JX I 

l. It F; 
LDA 
BT 

LD B 
T~A 
' "' 
A liD 
<' T .... 
~ : .... 
SUB 
JA P 

LDB 
I Il ,., 
• • I ,..., 

ADD 
STA 
SUF.: 
JAN 

LD B 
LDA 
Di'IR 
ST A 

' ,.., ~ ,_,.., ,... 

LDA 
.J~Z 

DAR 
STA 
' n ~ L .LI H 

DAR 
"T'"' .., , ,... 
J MF' 

LDA .......... 
.__! f'1~ 

DAR 
S TA 
~' f'l p 

SL PT t X 
7 • B 
01.t'IR1 

ssrT , x 
7 , B 
0 1 , MR 2 

SLP TtX 
7 , B 
oo , MR4 

GE T 
GET 
JUI'1P 

LONG F' ILE 
LONG F ILE 

IF DUI'lM Y 

P TR 
SI.JI TCH 
SW I TCH 

GET SHT 
GE T SHT 
J UMP IF 

F' IlE PTR 
F'IL E SW IT CH 
DUMMY SWI TC H 

I S 

I S 

GET LONG 
.J UMP IF 

F'IL E SWIT CH 
LO NG FILE WRITE 

ON 

c ~~ 

S WI TCH I S ON 

SS:P T tX 
7 , B 
OO t MRG 

GE T SHORT F I LE S WITCH 
JU MP IF S HT FILE WRITE S WIT CH IS 

MC~P ,O 

SR TC 

MR 7 + 2 

MR 4 

sAs r ,x 
SFf-l C, X 
SSP T t X 
SFFC , X 
S:-I CHt X 
OE,M R9 

COMPARE RECOPDS FOR MERGE 

GET SORT CON TROL TABLE 

GET COMPARE RESULT 

LONG FILE REC LT SH T F I LE REC 

GE T SHORT FILE I/0 AREA P TR 
MAKE IT THE CU RREN T RECO RD 
GET SHO RT FILE P TR 
MA KE IT CURRENT FILE 
GET ~n k T S ~U TCH 
JUMP I F FINAL MERGE PA S S SWITCH 

SFAC , X GET CURRENT ~REA PTR, PTR 
Ot F GET CURR ENT ~ ~EA REC PTR 
MRM1 +4 STORE AS S OUR CE 
SF AOtX GET PTR TO CURRENT O ~TPU T AREA 
MRM 1 +2 S TOR E AS TARGET 
SLGH t X GET INTERMEDIATE RECO RD S IZ E 
~ +7 ST ORE I N CALL 
MOVE t O,Q,Q,o, o MOV E CURR ENT REC TO OUTPUT 

SRTC 

FS:!J BtX 
SWCH , X 
6 tMR 3:5 

MFLH t>~ 

SFAO , X 
~ FAO t X 
OCAEtX 
~1 R 1 t 

SFAC ,X 
0 , B 
t1f""L H~ X 
D , B 
.. , ·c. 
C. ) Lt 

'1RtiE 

SFFC , X 
8 ,I B 

MR1 3 

") F. ..... ' . 
NR14 

" "' ..:. J r;, 

lS£~ ,x 

.,.. ~-- '"" I ....> C. •.\! ' ("' 
, .• R • ... 
• t .1 ... 

~ ' :s 
~1 R 1 6 

GE T " "RT .ju o TABLE 

OUT P UT RECORD LENGTH 
SWIT CH 

.J UMP I F F I NAL MERGE ~A SS 

ME RGE REC loENGTH /'T'A,....,.. 
' ' u .;;. + RECND 

PL US OUTPUT AR EA PniN TER 
STORE NEl-l OUTPU T REC P TR 
MINU S END OF OUTPUT A ~t A 

JUMP IF OUTPUT AREA FULl_ 

GET 
GET 

c:..~ R~E NT 
CiJ:<~E tfT 

AREA PTR , 
~EC PTR 

PTR 

PLUS I N TEPMEDIA T~ RE CCRD 
PUT t ACK I N ClJRQ ENT AP[i~ 
M• ~;·t·:- ..... =·~. 'rr (1., F ... , .-.. , oc-••.,. . .. { .. , 

J. I ' '..: J L ._ : '• ft. '- I j i R l< ' ·· M 

L E M,. ·r'' ,., '··' . ~ 
PTR 

.JU MP IF' MORE REC:ORD S I N AREA 

1::; E ... , ,.-. • I :;· t;• E .. ~ ·,· r- I I ,.... p 'T' " 
- .~·-· ··· -•• • r ·.r:.. , ,.. .. 

GET BLD C~S ~ E M~ i~ IN G 
MIN US 1 JU S T READ 

SAVE I'~ E t~ ~ E t': A I N !il G C 0 U t'li 
~.F co·· ··r "' E "' "" .... r .. ,._. ... ,.. .. 0 

.... 1.' I 1 £ - ~ LJ S : I • ._, '- ._. I ~ .:_. ~ 

GET 

-T • I.J I • 

R EG SEQ .-. '·l ... 
~' ' 

I t:"" .... - ~ ., C H ,.- , ..... '"" 
I G, (.,. ,-.: t.o ' ' t:. o._. ;-,. 

MIN US 1 

o"• 
IJ 

~ 1-' 'T' 
~· .. s r. (l 

<r'- - Ll r- ~ .• E I I R ... ,... 
·~Hvr_ ! )~ ....,. c.u ·~,... ·~ ..:. .:_ ..... r'• ...... .,.. 

·-· !1 ' 
D ........ R,.....,. ,...,,.r 

C.t_. r ... t · ~ r_t l 

TO TAL SE 9 Cl"lT 

GET SH T SEQ r. ,, .,.. I • . 
~ ' ....... p 

•..J U I ' ! 

MI NU S 1 
STORE 

~ ..

L r 0 

" ""l ' t lC.. '.f S H::JR T SE Q 

"OL'N"' . .., '-· , I ..! 

CNT 

I S ON 

DR REC ) 

7.6 2) 

E. 

1)0 
00 

00 
00 
ob 

00 
co 
0 1) 

00 
0 !) 
0 0 

00 
00 
00 

00 

00 

00 

u 0 

GO 
00 
co 
00 
!)(; 

00 

!)I) 
n !'"' .., ... 
o a 
"' 0 co 
~ •' • : !,.' 

()I) 
r • .• , 
'>.' I. 

00 
00 
;j c 
I' ,, ) .., 
00 
( I t1 . •.• 
O[! 

00 
t"'• I · . . . 

co 

• 0 . ' , o -

' .. ... ' .. 
i I t o . '•' 

00 4 71 
00472 

00 47.3 
00474 
0 047 5 

00476 
0047? 
0047 8 

00479 
00 4 :30 
00 4 81 

00482 
00483 
00484 

00 48 5 

00486 

004:3? 

0048:3 

00 48') 
OC490 
00 4 '31 
"f' '9" '·' ·' ""t . .:. 

00 49 3 
00 4 94 

00 4'35 
00 49 6 
00 4-:J ? 
00 498 
0 0499 
00 500 
00501 
(' ,-, "" r· -::· . ·-· :_l ~· ,_ 

0 0 50 3 

005(1 <j 
005 0::5 
00506 

00507 
00508 
f . .... C" "' q 
..! ._; ·-· 1_1 -· 

n "'c-1" I.J 1,.1 •-1 I) 

00511 
r, .... t:" .. .-. 
·-· i..· ·- ' J. L. 

(' 0 513 
--~.:· 

IJUvl•1 
r: ' 1 r: -I e.
J \. ·- · J. ._t 

OC ::oi 6 
~ ..... -. c:= .; -, 
,_, ;.• ·-' J. i 

C • • -. r= 4 .- • 
I f } .• ) .'. .::o 

005 19 
.... ... , r.: 2 o' 
u t_. ·-· •J 
Of; C: ·=> 1 

1,1 ,_,. '- ... 

r. ,-, c .-, . ...., 
1.) ; _; ·-· c. .:. 
,.. r. C" - ..... , 
·-· ..... _ i c .:_. 

(I t"! ~· 0 "" ';:o '\ ... "' ·-·L.. .... 
00 0(1 52 6 

" f' llO """'~ l!J ·- ''-·' ,, (• 
( I 0 

(!' (1 
(J c 
,., -. 
lj • .. • 

G G 

l'i r . 
·-· l l .-. ... 
\..1 ._. 

' 0 ... . ~ 
" (I u ·' 

.... ,.... '=' ~ •• -. 
I_; J ·-· c. ·~· 
ro !~"'~ eo ..-. o"''. 
t,o IJ ._1 C :• 

0 1)0:' '·'0 . . ... _, 
r·nc·'t • 
.,; •• : ·-· .;. J. 
~ f'\ ~ - • .-.. 
IJ t; ._1 .:.• C. 

(• ,-= C'" ...... ·:· 
'.1 J ·- ' • .) ._, 

n 0 c ...... . 1 
1_1 l · - ' .;) · ~ 

n - c:: .-_:; c: 
-' lJ ·-· ·-· .... : 
~. (: c:- -· c. v ... 1 ._, .:;; '• f 

0 ')5">"'' ' ...; ,· 

0 



-·· . 
• 

. . 

• 

E .2 VORTE X LISTING 

~<0 1 0 :5~ 001 0 4 2 R 
0 !310 !6 
00 1 0 ~7 
:; 0' 1 0 6 0 
00 1 0 61 
OC10E.2 

00 1 0 64 
O~ l OE-5 
00.1066 
1!! 10 6 7 

DO 
f'f': 
~· v 

1070 
1 0 71 
1 ... .,.~ v, ~ 
1 0 73 

f"'of"'',Q,74 "..i u ... 

00107 ~ . ..... ,.. .. 0~' 
1.i ... 1 J. ,. 0 

"0' '0 7 7 ;.J • · , . 

00 110 0 
001 1 0 1 
:J (f 1102 
00 1 1 03 
::! 01 1 0 4 
0 0 110~ 
00 :106 
00 11 07 
1"'11 n ., ., " n 
1..' \.. .l.llU 

0 0 1111 
00 1!12 
r,,., l 1.~o' ~ u !.• ..... 

iJ 01 114 
r. ~l 1 " C' J v ... .i....,) 

~ ~ 1 1 1 6 
::! (• 1 11 7 
CC'l l20 
8 0 112 1 
CG 1 1 22 
t · ,.. "! . ~ ~ 

.!. c. .... , ·. . -
-~· (1 1 1 2 4 

1 , "=' -; 
"' " '- -" .. ,., .. .. -.~ 

·.: ·: .t .L c. r:· . ~ ~ 
l c. ... 

1 1 ~. ·=' .! 
~ , I <I 't -.. """ 
• .J ·... .1 .1 ~· c;. 
::_; ( 1 1 1 3 3 
~ .... ., .. _ ,. 
••• ••• <A J. ...:.· .,. 

CI!J1 135 
)(i1 1 36 
:)':'1 1 37 
OCl lo!O 
·, 0 : 1 4 1 
! ..... 

""" n 1 •• v .. 
. . ..... 1 
~· ,_. 
·' ~ 1 . ' 
0 lj l 
C1 c 1 

. . . 

143 
0 A A 
J. "t 'Y .. ., 
.&.~....J 

146 

' 0:: 1 . ~· 

·~· ') 1 l 5 2 
:) ·:: 1 1S3 
.. ! .--~ 1 154 

.-, ,-. 1 1 e . "" .... ~· . -· ... 

... ,, l' l' c:: .., .... .... -· .. 
') !) 1 ~ t. :) 
,•. ... .. • r • 

.. 0 .. 

... . . . . . 
·. 
cr 
• · -· 

J. 

1 l62 
~ .. ~-- A. ':> .;. .. ; , "' 
•• fj ·~ 

1 1 6 : 
1 i 6 E. 

0 151 75 
145 2 1 6 
0 01 010 
0 0 106 5 
0 251 75 
001000 
001 066 
0 25 17 4 
016007 
o.o 6 4 0 2 
0 0

~ .... ... . v .:;;. ...J "t 

1 1 0 4 2 1 
0 :56 007 
0 ,... - "" • ,. c.. ..... c. .1 c, 
016 007 
11D 4 2 3 
C!560 0 7 
001 000 
000721 
02 ~ 17 4 
C16 00 7 
OOE- 40 1 
001146 
11 0 421 
0 560 0 7 
0 251 75 
0 16 0 C 2 
0 05 3 11 
0 :56 002 
~ · 'OO-. u .&. 0 ... 

11 0 4 23 
0 5 6007 
"" . ')"() u u 1 • 1J 

Occ ... ':''"' . " ..... ,. 
OCS ·H2 
n~a~ ~-· 
'-' 1..1 l ...:> .:» 
c 1 6002 
00 ~ 31 : 
0 ~6 002 
0010~6 
,.. ,.. .. ...... -
'-' v 1 l .,:.. ._; 

0 16007 
150 44~ 

0 ~ 600~ 
~·~ "'6"' .... .1 ..• J ~ ,_, 

1 1 04 30 1"11 __ _ ,. ..... 

l ' ..... .J .::. t;;; .... 

001 1 3~ 

01 6007 
l 1D423 
05 6 01:'7 
02~1 7 :5 
(l)£. 0 0 7 
110 4 ~1 
056007 
0 01000 
00073~: 
02 51 (.,j 
01 6 00=' 
0 25 1:'4 
146002 
,... r.. c:: 1 7 c:: "" "- ._, " -· 
" "' 6 .-. ,... .-. U ...J V\: .:._ 

C1 .,. ~6·'• ·-· '- ..., 
11 i~4 ""'' .. ... .... ..... . ... 
O C'" C' "'• ··~"~o 

_ , ..... C' .. "=" • .; 
•" , .. , ~ ,., j , f"'t 
VoJ .6. \."V1,; 

0 ,., "J 4 ':• • 
.... • '- .&. 

f't • C' ""'t' ~ l. ·- · c. .1. 

0 t:' C" ..... i 1'::"' 

..:.• -· c. ... :.: 
,.., .. C' • ...,C" v .1 ._I 1 , ..... 
f"o C' e"- <1 ,. 
I.' -· ..... C".. • :;:, 

OO l CI OG 

A 
A 
A 
R 
A 
A 
H 

R 
A 
A 
A 
R 
A 
A 
A 
A 
A 

A 
R 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 

R 
A 
R 
P. 
A 
8 
A 
R 
P. 
A 
p 
A 
A 
A 
R 
A 
A 
q 
~ 
A 
A 
A 
A 
~ ,., 

A 

,, 
.... 
A 
J;=: 

,, 
.... 
A .... 
A .... ,., 

. f"'; .. ~ ... ~ "' ...,t:: .. - , ,., 
:. ·U.l ... C ( t..I C.-'J. t"~ r-
:iQ 1 17C 02t. OO \J A 
.: (' 11 7 1 
:· 0 117 2 
~ c . 7"' .... .. ~ ..:· - ,.. 
• I ) .. ~ 
·•• t) 

. . , . 
•.. ·-· 

: i 7 4 
" • ~ C"" 
J. J. (' ·- ' 

1 : 7 6 
• 1 ~ ~ 
• I ' 

'"''"' ....... of'\ .... •: •.J .i. c.. 1._1 1) 

-. ..... -. nl 
~~ .~. c. u . 

•' ~ t._l • • 

. -

..._ ,; 
~ ' · •... . ... 
" ' 
•. ·.· 
""'! "-: . . . · .. · 

.. ...... ,.., _ 

.l c. f.l .:. 

. .... n ... 
J. c. ·~ .,:. 
1204 
·~n c
J. c. -· ·-· .. ~ ........ 
.. c.. ~· 0 

1207 
1 21(1 

02E·OC 4 
01520E-
0 ~ 60 C ; 

0 .. ~-~""1 
.L ·-' -::. - '·' 

I"\ .... -- ... • .. 
\.1 ·- - 0 - ... .. ~ 

0 0 1 2 0~ ,.. ,.. ..... ,., ,.. .... 
.... '·' .:. !,· ._ •• 

I" C" .... f"tol"\1"\ 
v .... ~ •.· .... ·-· 
,.., "" • 11"1 r ,... v .... .1 ._, I..• .... 

001016 
0020('0 

A 
A 
~ ... .... 
A 

" ,... 
A 
R 
A 

~47 
543 
~4'3 

550 
551 

5 5 2 
553 
5 5 4 

.. c-, 

.J..;, 

~~ a 
55 9 
5 60 
561 

562 
:;63 
564 
... , ., 
.,J 0 .... 

56 6 
:;6 7 
:;6 s 
569 
5 7 0 
571 
57 2 ...... .. 
..... ~· oj 

5 7 4 

57' S 

5 76 
~77 
:t7 8 
5 79 

:580 
5 8 1 .. ., .... 
;...1 "'~ c. 
~8 3 
!5 8 4 

5 86 
5 87 .. -·"'"" ._, c ·:) 
~ 8 9 
~30 ....... . 
...J':.' J,. 

~3 2 
5 93 
....... 4 
..... j 

5 37 
5 98 
c:- oet ..; _,. , 
6 ~ ~ v .... 

.c ·~ ' ....... . 
6 02 

6 ,, ... :,! o...l 

• n b. b-,. '• ...., o ,_; r 
r • • -bVO 
- ,.. 9 b c • 

MR17 

MRlS 
MR19 

MR1 

I'IR2 

MR2A 

MR21 

MR4 

6~0 t1 R l l 
E. 1 1 
612 
6:3 
E- 1 4 
61 5 
h' 6 - 4 

b 
... .. ....,. 
... L •• • 

0:. 1 "' 
'-'•'=' 

6 1 9 
62 G 
6 21 ... ~ .... 
C'" C. C. 

6 ~~ c.:> I'!R 1 3 

• 

. .. 

LD A 
SUB 
J AZ 

LDE 
J MP 

!L DB 
LDA 
BT 

ORA 
S TA 
LDB 
LDA 
ORA 
STA 
JM r' 

LDB 
LDA 
BT 

ORA 
STA 
LDB 
I.DA 
DAR 
ST A 
L D ~. 
!J RA 
~ ......... 
~ i H 

JMF' 

B T 

l DA 
!lA ~ 
~T A 
~ . 

Lil A 
A NA 
S it; 
LDA 
OR P. 

Ll':P 
ORA 
ST P. 
LDE . .... ~ 
'- 1 ' t-i 

OR'1 
ST A 
J "iP 

Lt 3 
LDA 
LP B 
St.: E 
• " 1:• '- l.• .u 

STA 
LD A 
a R:~ 
S T A 

' M F' ~ ' . 

S T·H 
. .. " i. ~ : .... 
~ ~ ..... 
..!;I H 

... t~ F' 

i..DB 
LD~ 
STA 
L ... " J..l '~ ..,
D I 

l • ; 

CAL L 

I_ P '=< I 

LU S 
L'J A 

CF<L L 

- .. 

SLPTtX 
SfF'CtX 
MR lS 

~LPTtX 
MR!9 

S $ PTtX 
7 ,B 

. . . 

PROGRAM PAGE 9 

GET LONG riLE PTR 
MINUS CURRENT F ILE PTR 
JUMP I r CURRENT riLE IS 

GET LONG FILE PT R 

GET LONG FILE P TR 
GET. Sl.l I TCH 

LI STHIG PAG E < 

LONG r iL E 

R A 1 +2 .t'IR20 JUMP .IF' EOS ON EO TH FILES 
ONE ., .. 
7,B 
S f F"C tX 
7 ,F 
f'C UR 
7, B 
MR GE 

SS PTtX 
7,B 
£i 1,MR21 

!JNE 
7•B 
SL P TtX 
:=! • :s 

2' B 
.. y;, .· ' ~ 
f'OU R 
7 , B 
~ .. !;• ---: 
I • •., ... 

7, B 
BRl .. ~
~ . . 

: ~: r: H' X 
P.$ 7 
~~~ c1-· ,x 
lll: 

':" ' 1). . -
-· -.. ' :s 
~:_P T,X 

~ ,E -... ,_ L.o ll r_ 

?,B 
M P ·~ 

• :>L.f' TtX 
2 , F 
ssP r,x 
:=, :a 
SLP: , x .... .... 
c. ~ ~-

"' 'J ·-· H X .... '-'i ' 

-. "" '? • • ..,). f 

...... . . 4""" . , v 

..:: . ....,. ,..,. n ' " 
M " · ' " u· I l ,.. ' ' "' 

_,.., , ,.... v,• ..;. ,.. . ..... :"' ' j" 
X 
X 

4 l B 
s;r ··; o+l,X 
. -.:. . :,. 
<'' • .-. II '- .I 
._:. ~ .. ,.,. , ' ('\ 

'"' · '· '+0 r . H J. 7 ~ 

. ...... .... 1:11 
I I r., """' ~ 

:?A OPtX 
1 , B 
,.. " 
·' ' :· 

MRR~ ,o 

• 

TURN CN ~RITE SW IT CH FOR NON - ACTIVE 
AND SAVE 

GET CURRENT 
TUIO:N ON EO S 
AND SA VE 
MAKE AtlOTHER 

tiL E SIJITCH 
SWI TCH 

PA S S 

GET S HT ri LE PT ~ 
GET S WITCH 
JUMP If DUMMY SWITCH ON 

TURN CN SH ORT F! LE WR:T E SW 
AND SA VE 
GET LO NG fiLE o; R 
GET L ONG fiLE DUMMY CN T 

t1tNUS: 1 
AND SAVE NE~ DU MMY CNT 
GE T Lr S J.JI TCH 
TU RN ON EO S SWIT CH 
A tl D S ;Cj 'v' E 

Ir DUMMY A\ D EOS , I G l'l :t RE DUM MY 

DU MI1Y r" ~ !' ' " T , I - J ' • SF' GET 
t1 Il't US 1 

SA'v'E 
J JF' 

!oiF.: lJ DU MM Y CNT 
D l.!r'.MY COU~H NOT Z E RO 

GET S F S WITCH 
TURN cr r DUM~Y S WITC~ 
S ~l'o/ E S J.J S l-J I TCH 
GET S Y ~TEM ~w:~ : H 

TURM ~N FEDF' ~W I TCH 
SA VE SYS TE M ~w : rcH 

GET SF S ~~ ITCh 
T " RN n N ED4:" ::-. , ,. ,..c· · 

•.J .. ..... " '""" ' i'1 
S A \·'E 
GET LF PT R 
GET Lf S ~J!T CH 
TURN ~N WRITE LF SWITC H 
A f" D SA 'v' E 

GET :... F PTR 
G E T L !' D U !1 1'1 Y C N ; 
GET SF PTR 
MIN U~ Sr D UM~ 'i CNl 
GE T L.f PTR 
~ ....... E ~ ' E ' ' ~ . . ... .. r .. " ,... ,. . -.... , ,.., V 1': , .,j J...1U 11 : 1 l '-.• l l I 

G !=: T ~- lJ I T C H 
T Uf'· :-t 0~ FE CF "C' -~ . 

<'• T R'' ,.., ..,. 
~ , rr, • A '-'C' 'I l l - .-.; 

S I-< IT::H 

GET LF I/0 ARE A P~ R 
MAKE I T THE C ~ R~ EN T 
G£T LF PTR 

r· r. r· a R ... -.. ~-· , J,, 

... ~ " E n M r .. 

GE:i 

GET 

READ 

.... • • C UR RUlT 

S: WIT CH 

THE Ou TP'J T 

A~I O T HE R 

F . ' ... 
.!L.. ~ 

BLOCK 

TAGS 

fROM AC:T ! VE 

riLE 

F IL E 

763 ) 

F' 
F" 

00 

0 (; 
00 

(!(i 
n ') . l 

0 0 

00 
00 
00 
Q G 
co 
00 
Of.l 

c o 
c: (; 
c 0 

0~ 
(I 0 
1) (! 
;: 0 
,... ~, 

• I, 

' (I oJ • 

00 
oe 
:; (I 

(1 ... , 
·' v 

eo ,. ,~. 

• 

r •. 1) 

n n - .. 
··. I' •. ' 
... . •'\ 

•. ·' , . ,. 
, .. •J , .. , (" ,_, 
'· ~ • • ,i 

' .. 
•.., ~· 

') ,• 

,. :' . ' 
•• • 

. . . . ·.• .• 
• • ...-1 
) .. .· ' ·. ' .·. (· •.' .• 

~· I) 

c 1~1 
DO 

.- (t 

·" 

.·. . .. 
·-· 

. 1• ·-· ... ·. " .. " 
~ . . . . 
'z •"i . .• 

._ l' 
' I • • .... ,_. 
...-. r. 
•: t,.l 

- ' - •. 

005 3 8 
0053 9 
005 4 0 

0054 1 
~oc:- · ... v ..J "'tC: 

00 5 43 
0 (1 5 .; 4 
005 4 5 

0 05 46 
00547 
00548 
00 5 49 
0 0550 
00~5 1 

OO:i52 

00 5 53 
0055 4 
0 055 5 

()(1556 
00557 
0 (I C' C' .-. _, ..... ~ 
00559 
0056(1 
005~~ 1 
.... ,..c-~-. 
IJ V ...,) r::' C. 

(!1)562 
0 (! 5 f . ..; 
0 

,, .,. ,. ... 
... ..... r:• ._) 

OC:566 

,,.·· C' .;' .... 
... ... -· r.. ·=· 
(", .... r.." c .-J 
1,.' f..l .._, ... o :7 

Q(l 57 0 

"(l5 7 ~ .,1 ... I _. 

!"'I r: e .. , -:? -:_, 
- • - f ... 

.•. J'J t:' '? . • 
•,..! : ,..,1 I ·: • 

n .. c-, ... 
·- · ' • I ;.,I I '"t 
-, ... , c ~ ~ ,_ '·· ..... .' ._: 
"''t c -,L: i..' •.. •..J ... • • 
r: (; t:" 7 ~ 
.• ,., ... J •• 

C(J <" 7C.• 
' ! ' • • ~ . -

; ~ L.l =: • .,. ·:"~ 
1,, .... • ... 

11 0 :.:, ~ ,·! ... ... v -.. -
i! .. t:' · : · • . ., ... · ' .. ~ 

.-. ,·, c; • • -. • 

.. • t_i ·· ' ·:· L.. 

........ c:',... "' : 
I.J • .. 1 ._1 0 ... -.. 
,, ··I c- o ,.; 
J I.. ;,- I .J-r 

~- "· C" - . C'" 
•: •J ·· '.;;. - · 

0(' 5·:- t. 
( • ,•, C" r • ._, .: •) -· ·=· ( 
.... ,., c '"" ... , 
'.' . ' - : · ::• 

.· • . · , c: ·::r •• • 
:_. •.• ...; •"' ·-· 
r • . ·, C' • ... • 
1, 1 ·~· •.J ::: ... 

••• ~-! C" . - • • - · • 
,_ '-' ... • .-:o :..· 
n .-. ~ ,. .. 
'. . . ' - ... ·. . .. ~ . .. - .. -'J 1.' ::.1 ';! ~ .. 

···(I" '·· '·' ... =' •:· 
(• ,., •:: •:i "? ,., . . .. • ' ,. 
,•, ,• C' .-• • - • 
•.• 4.. •' : ... ~-

; l"t • l"' • 
1. ' l } 0 I J. 
•• . • .• t .• • u ... : '=' ;..: c 
,•, .-, ~ o'"i ,-, 
l.J :.: ~· ·..1 .;,. 
(', r•,_(•·• 
I I I • , • • . .. ... • ' 

n(• • r· t: , . t · OJ . _ I 

-_,; 11! :. ~ .. ~~ '1' 

~- "' ,., ~ "' ~ ~ ~ .. ........ ~ ..... ~ .... 

.. ,.. 

. ' 
,., .·. ·.· . 
. ,., 
' ·.· --

r· r. c: r. r 
·~· •.• C• •. • '=. 

r, ' ..:.. t•:J .. . - "- . 

~~ ' c"· ·· · · ~"·· · · · . . - -
·: ···-; "' · · .... ·. -· .. •.· 
·"'· ro ~ # ·-· '·' . .:.· 

r, (• .: • -::• 
.... ~· "" t.... 

. ~------ ------- -------... ·------.. ---.-.. ~-·----.... .,. ....... -. , ,.,.._....., _____ ,_____ _ __ 
.... w ...... ..- • • ~.,.,,,._, _ ___ .., · -• • • _ , ___ ,,~-·--•·--· --- ._,.,_. 

• 
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· E.2 VORTEX Li'STitiG 

00121 1 
00121 2 
001213 
0 01214 
0012 1::1 
001216 
00 1217 
001220 
00 122 1 
00 1;::-;::--:--- '-'- ~ 

001223 
00 1 2 24 
(I 0 1 ;:> ':' ... ... , .......... ..; 

:J0!22E• 
001227 
001230 
,., 0 1 ......... 
1.,1 c. ..., 1 

8012 32 
301233 
"0''"''"' 4 1,.1 J. c. ..:.• 
" 01-.-.cr 
J ... c..~·...J 

· ·· r.4"'\ ..... 6 
'.I VJ.C.~ 

rf ,... .. ...... - 7' .u ... ..::...:-
!J0 1240 
t_: 0 1 2 4 1 
!)0 1242 
0012 43 
001 244 
00 124~ 
0012 46 
(' 01 247 
00 12~0 
0012~1 

00l2:i2 
t:OlZ~3 
0012 ~ 4 
0<'12 ~~ 
00 12::i6 
00 12~7 
.~ n 1 -:- "' () 
·-..ov "'•-0 

001261 
00 1262 
~f'1-;:'tt":~ 

._. -· l:- 0 -

•:· 0 1 2 6 4 
(1 01265 
00 1266 
• ' n 1 ''"'' ? •- _ l -O t 

' '' 1"'"'0 _, ~ ,. 
1:)01271 
;_:(t1272 
:jl'•l '='?? • &....(....., 

... ,..,1~ 7 4 '-· ·-· '- ( .......... ---;,. ,_. .L C. f . .J 

' '0 1'"'...,6 : .. s .::. t' 
,, 0 • .,. 7 ... ... ) , .. . ( ' 
001300 
00!301 
O~J1302 
""1 '"'0? :,t J .j """ 

00 1 30 4 

0 01777 
000000 
006030 
002473 
0 06017 
001212 
001004 
002030 
015216 
145175 
00 .1010 
001230 

001000 
001231 
0 "'.,.1....," C. ,J ~· "r 

"''flO.., V.LO .. S r 
006402 
0012:50 

R 
A 
A 
R 
A 
R 
A 
R 
A 
A 

.A 
R 
A 
A 
R. 
A. 
"' H. 

A 
R 

" 4 c:- .-, 1 I;' ,._ 
V.i ·.J C.l._l H 

145211 A 
001010 
" 0 '~4-u J. c. ._) 
0 ~--'10 C. ....I C. 

016001 
056000 
001000 

A 
R 
A 
A 
A 
A 

00072 1 R 
02~211 A 
001000 A 
00124l. R 
01 ~260 A 
006406 A 
001312 R 
01:521::; A 
145211 A 
001010 A 
001262 R 
025210 A 
Oo tnn" 

A.VVV 

00 12 63 
0 -.:> C' -:> 1. 

~...JL-.&..1. 

016001 
0 54 0 16 
016002 
c 0 , 1 1 1 
14~ 02<1-

05600 0 
025212 
016 0 01 
0540 05 
015010 
0042 4 1 
05400E. 
002000 
004042 
000000 
000000 
000000 
000000 

A 

A 
A 
A 
A 
A 
A 
~l 
A 
A 
A 
R 
A 
A 
" H 

A 
00 1 305 00000 0 A 
001 .... 0,. 00,.,....,,.., t>. 

. ..;t 0 -=· '-.1 ._"\ .... r: 

. ~0 1 '"'0 7 ·- • .;, r 

'' !'! 1 " 1 n ·-· ·' ,J ._, 

00131 1 

·:1 01312 
'1013 13 
:) 01314 ... o .. -. .. C' 
'.I .1 .,)o J. .... 

0 01:;!16 
n 0 • '"' 1 ...., . ... J. .:.· ,. 

0 0 1320 
00132 1 
r-n·--"'"' ·. . .... .l .;. c. c. .... ,., ........ _ ..... 
·. i ·-~ .1 .. '"! .=. .J 

0'01324 
l)n .. ---. ~ 
. ,_ J. .:.• c. .... 
00 1 326 
001327 
, ., n 1 ..., .., n 
.... • .. • - ·:: .;;. i) 

nnl-' '"' 1 • ,1 • •• .:;. ~ 

00 1332 

0 0 ? 4 7-:> ~ I • ..,o 

"0' " "" \,I J,. lj IJ IJ 

001167 

01,215 
145211 
001010 
no•--.-. ..... 1.) I .l .._") C. .,:o 

02521C 
" • r 0 n • '-' J. '=' I \1 .a, 

1)5600::: 
001000 
,.~.-- .-
u v 1 ·=· c. -=· 
02~21 1 

R 
"' H ,.., ,.... 

A 
A 
A 
R 
A 
A 
A 
A 
R 
A 

0 01 000 A 
0013lf' R 
0 1~ 260 
006404 
n "' . ...... ..... 
• ·-· .!. ... ,_ c. .;. 

A 
A 
R 

02~21~· A 
0 26001) 

• 

624 

6
..,.,. 
c. .J 

626 

62 7 
6 .... ,.. 

c. c. 
629 

630 
631 

632 
633 
634 

635 
636 
6 -:>7 

·-· f 

638 
639 
640 
641 

642 
643 

644 
64~ 

646 
647 
643 

649 
650 

651 
652 
6 5 3 
654 
655 
6~6 
657 
658 
659 
6 60 
661 
662 
6 63 
664 

6 '""" 0 ·.J 

666 

667 
668 
669 
670 
671 
672 
.:: ? ·"j 
'-'' ~ 
674 
675 
676 
677 
b
- ..,. ,.... 
'0 

679 
6 80 

681 , ,......., 
~;,c.• C. .,......., 
bO.;i 

684 

6 .. .. 
0 _, 

... n ..... 
0 -=· b 

687 
68 3 

689 
690 

. 
MR23 
MR24 

11 R 2 7 

MR2& 

MR2:S 

MR29 
MR30 

MRM2 

• 
• FINAL 
• • 
!f. 
ll! 

:« 
:ti 
!f. 
ll! 

""' 1'1 R28 

MR32 

MR31 

MR9 

t'IERGE PROGRAM PAGE 1 0 LISTING PAGE ( 

L D ~< I 

LDA E 

J AN 

LDA 
S UB 
JAZ 

LDB 
JM P 

LDB 
LDA 
BT 

LDA 
SUB 
JAZ 

LDB 
LDA 
S TA 
J 1•1 p 

LDB 
JMP 

LDA 
E T 

LLlA 
SUE 
JA Z 

LDB 
JMP 

SRTC 

~1R13+2 

Mt1CG 

SFFC 1X 
SLPTd( 
NR23 

~LPTtX 
MR24 

SSP TsX 
7.:B 
02 , MR25 

SFAC tX 
SAL P• X 
MR2E. 

St':lS P I X 
1 , B 
o.B 
~1RG E 

SALPtX 
1·1 R 2 7 

st~cu, x 
0006 ,MR28 

SASP1X 
~1R30 

GET RETURN COD E 

INV ALID END OF FIL E 

GET ACTIVE FILE PTR 
MINUS LF" PTR 
IF EQUAL• LF IS AC TIVE FI LE 

GE T LF POINTER 

GET SF POINTER 
GET SWI TCH FOR INA CTIV E FILE 
IF ErJS, JUI"1P 

GET f1CT IVE AREA 
MHiU S PT R TO LF 
..JUMP IF LF' AREA 

PTR• PTR 
AREA PTR 
I S ACTIVE 

GET Si- AREA PTR, P TR 
GET START OF AREA 
MAKE IT CURRENT AREA 
MA KE ANOTHER PASS 

GET LF AREA P TR, F'TR 

GET SW ITCH 
JUMP IF FINAL MERGE 

GET CU~R E NT AREA PTR , PrR 
MINUS LF AREA PTR , PTR 
JUMP IF LF I S CURRENT 

GET PTR. I T:': CURRENT AREA 

~ET !.r PTR ITS CURREN T AR EA 
GET STA~T OF ACTIVE ~ REA 
MAKE I T THE SGURCE 
GET END OF ACTIVE AREA 

PTR , PT.R 

PTR L DE 
L. DA 
STA 
LDA 
IAR 
SUJ3 
STA 
LDB 
L D r~ 
STA 
LDA 
LRLA 
STA 
CAL L 

MFLH•X MINUS INTERMEDIATE RECORD S I ZF IN WORDS 

LDXI 

J MP 

o,B MAKE IT AC TI VE AREA PTR TO F ORCE E~B 
SAOP• X GET CUfPUT AREA PTR. f'TR 
l~B GET ~ T~RT UF OUTPUT ~ RE A 
MRM2 +2 MAK E IT THE TARGET 
~: .B '- K , ~~ G E T B L 0 C K L C! S T H 1 N IJU ~: D S 
: TIME ~ 2 
~+7 STORE IN CALL 
MOVE,o,o,o,o,o MOVE INPU T BLOCK TO OUT~UT BLOCK 

.. -.. .... ,.. c 
,,::. ,.-.. I 

MRt l 

GET SORT CONTROL TABLE 

1-lRITE T" E on OUTPUT T o l ,., I"' : ; 
.l:• t .... l .! ..... f ... 

ME RGE P ASS 

ACTIVE AREA PTR POINT S TO MERGE RECORD 
IF IT IS A DUMMYs ONL Y CUTEXIl I NS ERTS ARL AL LO W£D , ELSE DO NE 
READ CTA GSOR T> OR MOVE <FULL REC ~ G~T ) RECORD TO OUTBUF 
IF NO US ER DUTEXIT, WRITE AN D GO GLT HEXT R~C <MR22) 
CALL USE R RO UTINE 

? 64 ) 

C{O OOE. 1 3 
• 

00 00614 
') 0 00615 
30 0061 6 

no oot.17 
(i:) OOE.H; 

01) 0061':i 
00 00620 
00 OOE.2l 

00 
J 0 
r. .... 
vv 

0 0 
0') 
00 
00 

00 
00 

00 
00 

00 
~! 0 
(:I) 

fl '" ' ., .-, (• 
'· ._1 
.-. -~ ' . ' . · .. · ... 
l't t1 
·_: ·-· 
(!!) 
I) :) 
.-.... 
V ;_o 

'
-. .-, . ...., 
,-, .-. -· .... 
,-, q 
·-· ·-
~0 
I • ... , 
•j · -· 

n :·, 
•,o OJ 

00622 
(•06'=''~ .,., L.. • ., 

(·oc:~,. IJ._,._ ._.. 

00625 
n C1 6 -:· ~-- c. -
0 0 627 
0062::} 

O(IE.29 
00630 

0 C
o •• .-. ' • b.;,.L 

00632 

00633 
::10634 
0 -.... ~r.~ 

{; 1:;o .;., .,.) 

(J0636 
oot.3? 

0 .-1"'?•• 
V t'o ...J o:) 

..... , E ~ ..... 
1_1 , _ ' .;. : : 

0064(1 
nr • .::At 
' J l,.l ._, ~ l. 

~~ r, .:: , ·: · .... ·-· ._. ~· ... 
0 U. ,; .• ·:· 

..... ~ ·..1 

O:JE.44 
~1064~ 
,-, ... ;:: 4 . : ·- ·- ·-' ,_. 
O~ G 4 7 
rl i• f-- • . - . 
-· ·-· - · '+ .:,. 

( t ,·, ,-;; c- .-. 
·-· , ....... J ~-· 
.... -. .... c:: 1 
'-' ·-· '=' - 4 

0 .,., t"o 0 ,.. C' -. 
... '·' ''=' ·, .• C: 

(< (i 

•••• , . 0 

I I o) 

.-. '"] 
1.1 I 

00 

t . , .. , 
v ·-· r! ,., ·-· .. 

•' ,-. ,- .::: .-, 
·-· ) 0 ·-· .:. • 

( 
• • C' • 

~ :..: 6 ..,; 4 
.-• • -, ... t.7 1'." 

o_l I. C• ·- ' ·-' 
"O·~.: · 1. ! '=' .. ) '=" 
OOE.5? 
rl .-, f-.. ::: ..... 
,_ ;_. -· ~J -::
r. ,-. ,.. c: .-. 
t,.l '·· 0 ..... ~.· 

1 .. , t~ .::, ..:: ,-, 
J'_.'-V-• 

IF RECORD INS ERTED, IJRITC IT , GET !'!EX T OUT IF f;~[.J , GO CALL iJSE R r. ,.-, . -
IF EOF, D~ NE EN D OF MEPbE PHASE 
IF RE COR D AC CEPTED, WRITE IT AND GO GEf NEXT REC (~ R22) ' . . ' .; ;_; 

I.DA SFAC,X GET CU ~ RENT AREA PTR, PTR 
SUB SALP oX MIN US LF AREA PTR, PTR 
J~Z ~R3: JUM P I F LF C U R~ENT AREA 

LDB 
LDA 
SHl 
J r·1 P 

, ..... , B 
L. 

J~1P 

LD A 
BT 

LD B 
I.. DB 

SASP tX 
1 ' 'B ,, B 
·~· ' 

:srAc .x 
0 • B 

GET S~ AREA f TR PTR 
G ~T ~ ··· ~~ T (',. ~ n~r~ 

- ·~· ! M i~ t J M '' ~~- H 

MAKE IT CURRZ Nl AR EA 

13ET 0 ,... 

1..( AREA 

.- ,- 'T -::- ! • • ! -r r: J..; 
UC.I · .· H •. • -· . . 

~;u rtP !F KEY 

GE T 
GET 

C.U ~RD!T 
CURRnlT 

. . . 

SURT 

- ··-·. - ·· · ----------- --··-

roT R r 1 , 

~-. .-. 
: j ·_; 

.-. .-. 
1.) ·-. 

00 
1) 0 

--·--- - - --- -

( .. ,,~,..., · 

I ' I t•o t ··, I ·- ·- - ·- ·-

n t • .:: 6 '=' 
'"''-'V J •~ 

1··, ••• 6 ... .-·, 
) i,l _ , C • ::o 
'" ... rC. • .,. fl i,• 'J r.,:t ,.. • 

1 
... ( • .:: .., ~ 
_. ·-· .... ,. .._ 

P"'t f"it: "~'"· 
...., '·' .... ,·· ·: 
I' ,,-. ,. _, ... 
J u t.:• ,·· :. 

ft fl " "7 "" ..... r_:. ,. ··' 

00676 
OO;:j?;.:· 

• 



• 

E . 2 VORT EX LIS TIM G 

~10 1333 
00 1334 
00 133:5 
00133 6 
fl0 1337 
0013 4 0 
0 013 41 
0013 4 2 
0 0 134 3 
0 0 . ..., .• .. 

. .1. ..... "'t .... 

G 0· 1 3 4 5 
00'13 4 6 
0 013 4 7 
'"\ 1'>""0 .... u ....,~ 

.... 0 ....... .. . u ... .;: . .J • 

" 0 1 .... .,. .... ;,... ..;; ..., c. 

0 01 35 3 
001354 
001355 
n 0 1.., c: .::.. v ... ~ ....J-

,., ,, 1 ., "' ':> 
•.1U ·-•....Jt 

0 "" ............... 
U.L..:O OV 

001361 
001362 
80136 3 
001364 
"o · -, -v .i. ..;..c..J 

001366 
0')1 367 
""1_ ... ,.., 
IJ U ..:0 ( 1.1 

.... .... . ~ ~ 1 
1.) '. J. .j i 

0 (; 13 7 2 
n , 1 -::: ,~ ., - . ..__ ...., 
t~ I"' 1 '? .., ·"" 
' · ' • .& ._, I "'f 

0 0 13 7E. 
~""""" _ .., .... -.· ; - - · -'· 
OC 14 00 
.... . " .. ·" ( ' ' l_i ._, ... .., - ' ... 

~ 0 1402 
0 0 1403 
Cl0 1404 
r.? !J 140~ 
001406 
.., Q 4 .. n ~ 
U J."tVf 

U~"l4 '0 u . ~ . 
0014 11 
!)0 141 2 
')0 141 3 
001 414 
0 0141:5 
"G ..... .. .:= 
·-· J. ..,.. l 0 

0 0 :417 
0 0 1420 
0 0 1421 
:::01 422 
;:101 42 3 
a r. 1 4 2.4 
:J 0 1425 
001 42 6 
00 142 7 
3 0 1 43 0 
00143t 
•(J"~ - -. 

·-· .l .., .:,. c. 
0 0 143 3 
"" 1· ~· ;.•u '"'t V~ 

.. , .... ,.~C' 
IJ -• .1. '"I" ~ ...J 

0 0 1436 
!"1'·1 ·~.., ..... oJ "t .:;. .• 

"" 1 • • G :. I ,1 "'"~ '"1" ,) 

'J014 4 1 

1)01",44 
0(11 44 5 
.... .. , ~ ...... , 
UVJ. "'V ...,O 

00 1 447 
:)0 145 0 
:j;J 1451 
001452 
,·.lnl ·' .,. .• , ·- - ..,. ·-' .;. 
. ~. ~ 1 ... C' ... 
'·' c.• :. ' ..} ..,. 
':10 14 55 
;" ·JJ•'"-=' ... 
I, I I , "' ._, '=' 

0 1.6 0 0 0 
14044 0 
001010 
001344 
016000 
00 5111 
0 01 0 16 
001360 
0053(11 
Cti40 5 5 
035024 
005344 
00 1 040 
000421 
no · ·--""" tj ...,.I .LC.C. 

0 1 6000 
144046 
0010 1 0 
001346. 
006030 
002473 
,_.c:- ..... •o u • ..J l.l '-t 

006120 
000036 
025043 
0 05 00 1 
.. , ... . ~ 6 -'0'-' ...,. ..,) 

00~021 
! 2 ~040 

0050 12 
0 16 0 00 
054 C2 2 
016 0 01 
0 54 0 2 1 
015006 
054020 
0 2 52 12 
01600 1 

054011 
12~ 0 11 
0 053 1 1 
056002 
,.,. _ _. ... " 1"' v c. ~..J c. ..... 
0 1 60 0 0 
124 00 ~ 
r! .,. • [I 0 ·' u .......... ..... 
0 02 0 00 
0040 42 
0 00000 
000000 
ooo c oo 
000000 
00000 0 
ooiooo 
001450 
000000 
025043 
00:5 0 01 
16 0 ~ 6:. 

005 021 
1250 4 :" 
00 50 12 

,..,,....- . """'' e 
v ~· 0 J. c. ·-· 
1002 15 
"0 .. ,. . • .-, v ·-•v ~c. 

(116000 
00101 0 
ftn•; .. -" Vl.lt .. t C. J. 

ft"-11" v l.l ·-· J. 

0 01 0 10 
,..,..,._4" ' 
V U I..,I C.J. 

... ~~--·. \.f IJ ,_j •:."J .l ;. 

054002 
0 02 0 0(; 

A 
A 
A 
R 
A 
A 
A 
R 
A 
~j 
A 
A 
A 
R 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
~~ 
A 
A 
A 
A 
A 
R 
A 
A 
A 
~i 

A 
A 
A 
A 
A 
A 
A 
A 

R 
~ 

A 
R 
A 
A 
A 

nr . .. .. · -,..c ro, 
UU J. O I' "t" t\ 

COOO OO A 
006030 A 
,.. G '"' .., .., .-. V L. '""'f I .;, 

o t5 c: Go 
150 4 4 2 
" c=' ~ ~ t: .- • 
I) ._1 ; _.t C. ~ I } 

0 06 4 10 
n" ' 4"" 
'·' ·-· J, v c. 

A 
A 
R 

~ 0 145 7 0 4 !'5001 A 
001460 oo 1 oo .~ n 
~ ') 1 "' 1 t_l I .. ,. J:t 

!)0 146 2 
0 0 14 6 3 
0014 64 
''01.,.,. 
·-· - "1' t• ·-· 
OG 146 E. 

,. 0 • , , c -· IJ LV ..:• 

0 1 0422 
D54 0 1 4 
..... .. .;:" ...., I"' -
'·' L ·-' C. C\ 0:. ,., .,. .. r ....... 
f.' ._, "1' · ' .1 ·-· 
"' ... cr .. "o ~ V1.JC, I ._I ....... ,..,.. _ 
'·' ..... ...,. •. • '· ' t" 

~ ., 
A 
A 

6 91 
692 
6 93 

694 
69~ 
69 6 

697 
.- g 8 0 . 

699 
7 00 
701 

... 0 ... I" • . .:. 

703 
7 04 
705 

706 

.... 0 ... " , 
7 08 

7 09 
710 
~. 1 ,. < 
~.-~ J. c;;: 
71 3 
714 
71:5 
716 
717 
718 
719 
....... 0 ,. c. 

7 2 1 
722 
7 23 
724 
7 25 
7 t6 
.... _7 •' c. 
7 28 
7 29 
7 30 
73 1 

732 

7 33 
734 
7 3 ~ - ...., , .. ..:• b 

7 37 
73 8 
739 
740 
741 

744 

... .. .. 
~ ... ·..J 

746 

747 
~4" ~· 0 

750 

751 
752 
7 ~~ . ~ ~ 
7"4 ,..J 

?C'C' 
• ..J ...J 

756 

MR9A 

MR., B 

MR9C 

MPAD 
MR33 

MR 3 6 

OXIT 
DXT O 

' . . . . . 

LDA 
SU 2 · 
JAZ 

LDA 
IAR 
JA r'IZ 

I 
DEC R 
S TA 
LDX 
DXR 

IBR 
LDA 
SUE 
J~Z 

LDX I 

LDA 
AD D! 

LDP. 
TZA 
M t I I 
II U 1-

TBA 
ADD 
... ~~ 
tH D 

LDA 
STA 
:...D A 
STA 
LDA 
S TA 
LDB 
LDA 
S TA 
ADD 
DAR 
S TA 
L D:S 
LDA 
~ nD 
ST A 
CPLL 

JMF 

DAT A 
LDB 
TZA 
:vt U L 
,T B A 
~DD 
TAB 

YA B ... 
LDA 
JAZ 

JAZ 
r .... ~ 
1,.:-: " 
·:; T f':J 
cr- ·_L 

L DA 
~ tl A 
... ,. A 
,:, H 

BT 

tNR 
JMP 

' ""' ~L. .L' 1-1 

" TA .._, t • 

:... II >i 

" . ... ... -. . . 

MERGE 

.. 

0 d~ . ... 
B S l~ 
MR9A 

0, B 

~1R9 C 

1 
MPAD 
~1 F L H, X 

. ..... . ~.s. 

0 , :;:: 
tl F' AD 
~~R9 E 

SRT::: 

CTLI•X 
3 0 

CTLC , X 

CTLI•X 

o ,B 
MR M3+4 . .... 
~ ' .:-· 
MRM 3 +:5 
OTRL tX 
MRM3 +6 
SADP • X 
1 , B 
MRM3 -4:2 
F ~ DB t X 

2, B 
::> FAC t X 
0 ' :s 
I·~ RM3 +4 

P'RD GRAM PAGE 1 1 LI STING PAGE < 

GET r iRST WORD OF CONTROL FIELD 

J UMP IF LOW VALU E, BYPA SS FI LE WRITE 

JU MP IF NOT HI GH VALUE 

GE T MERGE REC LE NG TH AS LOOP CTR 

I F DUMM Y REC • END OF PA S S 

GET 
F'CR 

PTR TO 
RECORD 

CTL F LD 
110 VE 

NUMBER OF CTL FLDS 

PLUS S T~ RT OF CTL FL D TABl. E 
PUT IN B REG 

GET RECOR D FIELD DISPLACEMENT 
STO RE IN PARP. MET ER 
GET RECORD s r ART I NG BYT E 
S TORE IN PA RAMETER 
GET OUTPUT RE COR D LENGTH 
STORE IN PARAM ETER 
GET OUTPUT AREA P TR 
GET S TAR T OF OUTPUT RRE A 
ST ORE AS TARGE T 
AbD OUTPUT RECORD LENGTH I N WOR DS 

I'IIN US 1 
MAK E IT NEW E:i !l OF" OUTPUT BUFFER 
GET ACTIVE AREA PTR, PTR 
GET ACTI VE AR :A PTR 
FLUS DrSPL A CE~ENT OF RE::: OR D 

765 ) 

00 00673 
00 0 0679 
0 0 00680 

• 

00 00 6 84 
0 0 00685 
00 OOE.86 
t);) 00687 
0 0 00688 

:~ o oo6S9 
I') O 00690 
0(; 00691 
00 00692 

co 0069 :3 

00 00694 
00 00695 

0 0 00696 
00 0069? 
0 0 
0 0 
0 0 
(• ... 
'·' u 
0 0 
0 0 
00 
() Q 

:J O 
0 ~I 
00 
') 0 
ft ,, 
v ·' 
•I ,.1 
' '· 
:J 0 

0 0 
.... .-, ...... 

OOE.9 :3 
006 9 '3 
00700 
0U701 
0070 2 
0 0 70 3 
0 . "7". :.JUr•J .,; 
00?0 5 
00 706 
00

.,,... .. , 
• ; l,.i , . 

00
..,., . .... 
I L' •:• 

0 0 ? 0 ·;< 
,., ' I -., .. .·. 
1,_1 '• /' j I I 

001 1!. 
0 07 L~ 
' · l·. -. 1.-. 1) 1 , _ : • 

0 11"" ' .• 
··' .... l • t 

0(1 7 1 ~ 
,, 0 - • . lt I ~ '::· 
"'1 ""1 "·· ,_. ;_ / ... 1•1J;:N3 +4 

Mov E.o,o.o.o ,·o NOVE F!NAL OUTPUT REC TO OU TPUT AREA 
!J 0 
0 0 '"J ' I . .. , ' ' ' :. ,.. .i. • • 

MR36 

0 
CTLC t X 

r: '..,' E 

U" .... ' ;,. 
SFHCd( 

o,B 
1·1 R 50 

!1! +3 
MRRI ,O 

S: IHC 

~ WCH.>< 
};; J;: 1 
S ' '"H X .. .: ·-· ' RA !+S ,OXIT 

ACCP , X 
r1R34 

TWO 
IJ XT1+ 4 
- " ' I ,.... \I ~ · · .,... ._, r ' t"t 

OXTl+C: 
STA O,X 
""-" 'Y""+ .... 
u "" ! -~ .;. 

. . . .. . 

GO CHECK FOR USER EX I 1 

GE T NUM OF CTL FL DS 

PLUS ST ART OF CTL FLD TA BLE 

...... T 
u~ 

ADD 

GE:T 
I F 

IF 

TAR GET WD DI SP 
S TAR T OF MER GE RECO RD 

RELATIVE 
LOW VAL UE , 

!=: E C :::1 J;: D ~W r1 B E: R 
::::N D OF" PA~' S 

HIG H VALUE' E tlD OF 

STORE IN CAL:.. 
REA D ACTi.:A L .-. E c ~ '"· ,., ,.,, ., L.l ~ .. J. INTO 

TUP. N 

J UMP 

Of"F ACCt:.PT OUT PU T s·WITCH 

IF OUTE :-< !T 

ADD 1 TO ACCtPTED OUTP UT CTR 
GO ~IRI T E 

GE T 2 
SET C P TIDI'i F LAG 
GET O UT P~ T BUfF ER 
STORE IN CALL 
GET OUTPUT BUFFER 
SiORE IT'i C~LL 

.. 

DE F AUL T 
PTR 

PTR 

TO 

OUTPU T r~RE A 

-- ACC EPT OUT 

0 0 

0 0 
I)(! 

0 0 ... ,~, 

" •. 
' • .... . '·. 
(' •' J , . 

f) !) 

C: C 
' I ,, \, ,_. 

»' ,.., •""' 
\.1 '· 

~· 0 
1,) 0 

00 
'I ,., ' ,, 

r· ,., 
·~ \.; 

(. .·, ' '·' 

0 0 
0 :j 
() (I 

oa 
(1 0 
0 ') 

00 ,, ( ' ' ·' " ,, 
'·' t • 
·J 0 
' I ,., ... ' .. 
.... .-. ... ·-· 

0 0 72 0 
O ('r-,.~" 

• t ' L:., J. 

0072 2 
n 0 7 <=• ·:o '-J • , '- ""· 
;·· l"l '? ~ 4 _I f L-

('1. ... ~ "') c..: ,., "' (' '·- . 
n 0 • ·j .-
;J • ;' '- •: · 
,.., ... ~ .-. ;-, 

•-· *-' I c: ,. 
n f"' - ., -. ,-, 
1) IJ / C. 0 

0 " .., .-...... 
V I C. : • 

'·n~ --.;-. 
·~ . I .;, '·' 

1.)(1 7 3! 

0 (f73 2 
') L.l 7 .. , ·:· 
1: •' o..J ·-· 

·' 0 - ..... I _I I . / ·:'.: .:.,_ 

0 ... 7 -: . .... 
... • •.J -

~-, .·, 7 · "· C 
IJ ~· ;• .• :• .-_. 

007 37 

00 ? :::8 
•• , .. 1 ., ·~· ·:~: v I. ,. ._. 

1•• 1'1 7 ,. . • _I • ,· t ._, 
.. • - , • t 

U U r' c} L 

1111 7 4·:> 
) • 0 t,; . 

., 0 -: ,. ·;. 
... • t' •• 

... 0 , ·' • 
'·' ,., ~ .. ""1 

I) (' :"" 4 5 
1•• ~-· ..., .. ~ ... : 
-· •• • ' "-T ·- · 

') ,. . ..., ... ..., 
I '•' ,.- 'f' •' 
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0 01470 
,., ,.,.4 ... 1 v u • ,. 

!)0 1472 
0 0 -1473 
:) 0147'4 
001475 
001476 
.:-."· .. --:..JI.Jj. .. ('l 

001:500 
001:501 
00 1502 
001503 
001504 
. ·, ,., 1 .,. 0 "' ..,. L' ..J .,J 

001506 
00 1507 
>.1 3:510 
001511 
')01 ~12 
:)0 1 513 
01)1514 
00 1~1 ~ 
C01516 
00 1~17 
00 1~20 
0 0 1 521 
001 522 
00 1:523 
001524 
001525 
001~26 
C0l:i27 
00 1530 
., ... 1 .. .... . 
·-· a_: ;,.) .:;, ... 

0'.11 ::132 
'J!J1 ~33 
')0 1534 
OfJ1~3 ~ 
:-o n ' "' "" b. · - -.Jt.J 

001::540 
00 1541 
00!~ 42 
('(11 543 
C~ l54tl 
.-,n "'-:4 " ................ ..J 

OC 154b 
-. n·"' 4 ... ·~ J .. ~ , . 

,.... ,.. .. .... ,. 
.: : ... · ! ._ ...... 'J 
,., ,.. • .,. .. 1 . - .... ._, 
001:5 ~ 2 

')0 1555 
00 155 6 
"~ l .. c- 7 ... ... ...J ...J 

00!5E.C 
"}~ 1561 
•"'ln "'e '-. !J \,.t .;. ..) 0 c 

00 1563 
0 01564 
1)01565 
:) 01566 
0 0 1 567 
.... ' . 1 C'"""!' " ... v ... , ,.u 
G0 1571 
00 \ 572 
... "" . ~ ..., ..-. ... .., J. ... , , .:> 

00 1574 
•'! n 1 c: -,

1 
c; .... u ....... , -

""1 ""., '" V• .. • ._t i Q 
l"'f"'t1 e"~ ~ 
'J \JI .l .._, , I 

00 1600 
'~" l "'n ' .... ... ._. u ... 

' .... 6 0 ..... 
·· ~'J. ·· C 

• " 1 "' 0 .., • ..J ... ~ .,..1 

~101604 
,., •) .. .· " . 
l.f 1., .. ";\ ••• v 
001606 
001607 
n .., ,,-. 0 
. t.•.!.O J. 

IJ ;) :'. 6 1 1 

01!5260 
006 150 
177774 
055260 
002000 
000000 
000000 

A 
A 
A 
A 
A 
E 
A 

30000 0 A 
000000 A 
0060 1 7 . A 
:ootsoo . R 
15046 4 A 
006030 A 
002473 R 
115260 A 

.055260 A 
' 0 06 4·00 A 
:oo 1521 R 
{00640 3 A 
· ooo~o2 R 
006401 A 
00 153 ~ R 
04~003 A 
001000 A 
00 101 6 R 
04:5002 A 
015262 A 
0060:57 A 
003 33 7 R 
006 403 A 
001::i43 R 
006401 A 
0 0154 3 R 
04:5003 A 
001000 A 
001:543 R 
04:i001 A 
Ol:i206 A 
006057 A 
00 ............... ..;. ,;, ~ I 

0 1 :5260 
1:50442 
c::;::2GO 
002 0 0 0 
OC21 04 
0 06030 
002473 
01526!) 
00 6 4 t'3 
001462 
0064Cl 
tl0 l <q ;2 
00 1 001) 
001 0 1(:. 
110424 
05 5260 
!) 05 00 1 
oot ::cr. 
('0 1463 

000000 
00 603!.1 
0 C ":! 4 .., .• , 

1- t ,.;-

C1 .,. .. ...,r. 
•J 1.1 ~ J 

0 .,. 5"'::.>7 ...J 1 ... to. . 

0 1 e: r•"7 .J ... ~ .:. ; 

0 0531! 
Oeo:- .. · :>

;j -..) " ' \- l' 

00 1 0 0~ 
co; . .:.:.s::: 
0151 13 .,.., ... o ... -jc;_..,, . c., 
• "'""f'•A •'"'' " c:. •J .. t 0 C' 

1 45 030 
C050 1 2 
0 2 'SOOO 
Cl£.0 0~ 
. ..... c:' ..._f\.._ 
1 c. ·-' c. v c. 
0 540 1 7 
0 16(10 : 
C 540l to 
01 6 C O;:. 
, ..... ~1-_c, ._ .(1 

R 
A 
A 
A 
A 
R 
A 
R 
A 
" H 

R 
A 

" A 
R 
A 
A 
A 
A 
R 

A 
A 
R 
A 
A 
A 
A 
A 
:1 
R 
A 
A 
A 
A .-. ,, ,. ,. 
A 

763 
764 

765 
76 6 

767 

768 
769 

770 
771 
772 

773 

774 

77:5 
776 

77 7 
778 
779 

780 

781 

7SZ 
783 

784 
78~ 
7S6 

787 
738 
789 
790 

791 

C£X1 

DEX! 

CEXl 

STA 
CALL 

LDAE 

ANA 
LD)·( I 

ORA 
STA 
BT 

PcT 

BT 

INR 
J f'l p 

INR 
LDA 
STAE 

BT 

ET 

It!R 
JMP 

INR 
LDA 
STA£ 

LDA 
ANA 
SlA 
CALL 

L ... '-'I lJ ,., 

S~CH •X 
0·177774 

S ~CH,X 
>~ Ir2.o .o.o 

tJXT1+4 

THREE 
S RTC 

S~CH•X 
SWCH.>< 
OoOEXl 

03oM GND 

DLTDoX 
f'~ R 2 2 

INST,X 
Mn u;,x 
FCB0+1 

Q3,0EX3 

Ol,O £X3 

DLTD•X 
[1£ ~·~3 

ACCP1X 
SFAO +l•X 
FCBO+l 

SWCH • X 
ER1 
SWC H•X . 
t-l RDB 

$RT C 

s·wc H , x 

TURN Ot AC CEPT IID S~ITCHES 

CALL USER OUTPUT EXIT ROUTINE 

SELECT BITS OF RETURN CODE 

SET USER RETURN CODE s:~ !TCHES 

JUMP IF INPUT ACCEPTED CREC INS ERTED > 

DONE IF EOF HAS BEE N REACH ED 

JUMP IF OUTP UT RECORD ACCEP TED 

ADD 1 TO DELETED RECORD COUNT 
GO GET NE XT OUTPUT RECORD 

ADD 
GET 
P UT 

1 TO INSERTED RE COR D COUNT 
PTR TO I N~ ERTED RECORD 
Itt OUTPUT FC B 

JUMP IF ECF H~S BEEN REA:HED <INSERT S 

JUMP IF OUTPUT RECORD ACCEPTED 

ADD 1 TO DELETED RECORD COUNT 
GO ~RI TE 

ADD 
GET 
PUT 

1 TO ACCEPTED RECORD 
P'r R TO OUTPUT BUFFER 
!N OUTPUT FC:S 

COUNT 

TURN OFF ACCEPT OUTPUT SW ITCH 

~RIT E FINAL OU~P U T R~CORD 

UN L'r' ) 

792 
7 93 

• n ,.., 
~~H 
nT 
n ; '· .• , 0 X IT ... ~ ..:· ~ J UMP 

JU MP 

• F ... 0,.. ' '"'H' ... ·• c..r ,-, ... BEE N REACHJ;:D ~ INSERT MO RE ) 

794 

OEOF 

soo 
s!) 1 
802 
8C3 
80 4 
805 
0 ,., .::;_ 
vv .... _,.,. -
0 ' I ·"' 
8 1) 8 • 

f'1 CMP 

BT 

J~ P 

3 l •OXIT 

MR:::2 

BS 3 
'""r. H " ..,!. • • 4 J • ' " 

" VT"> '-' . .. " 

:F OUTP UT REC AI"' ( (t:•Tr:'D i"1 ..... ... • lk. 

Go G ,.._ .... ...,,...c..XT ... .. .,. ...... 'T' RE""'"' ·-. D r. 11 L; ·.J >I' >.JI _. _;<', 

TURN 0~ DUTE ~ [ T EOF ~Wl T~H 
SET OPT I ON CJ r E TO ZE ~~ F OR 
JUMP TC US.ER £:>: I T R £11.~·; I :-!E 

MERGE PH~ S E ROUTINE TO r 0 1•1 P H- ::> "" ._, I . •·· . . . RE .... - .. ,..~. 

..... ..J •"' ,:J • .;, .. 

CALLING $ E ~ UENCE : CALL 
~HER E RETURNCODE = -1 -- ... 

.! 

t•' C '·1 r"o r-. ,_ "!" 1 1 r , ,._ , r ,.., T'• !"' 
1 •• r ~ " ,:., ; •- • !"( • l ..... ll .:. c. 

T."' Lr:' -. . .., . , T• t:• r r , ._ :i ~ . _ ._ "' 4..' • _ r~ll T OIJT 
,~.._.,, 

r r :"'- •1 ~11 ... 

~· ~. ·~· - · - !.) 
T"o • • 
£;· .;., 

•' · j oT~>j)T 
• •• 1 . .. • 1 r _ · 

309 • CnL LS: COMP 

< J !'ISE RT 

EO F' 

P. SF OPE 
B'::J::J~:E 

MORE> 

S' F 
' F ·-

8 1 0 ••~•••••**~•••••••~•••••••••~*~•·~~*~~··~~-~-~~~·••~w~~~~~~~~~~w~ 
~. 1 0 ;, 

8 i.2 

~1"' - .... 

814 
8 15 
8 16 
817 
S18 

,.., -n .,_. c. =' 
:::"~0 - .. ., .... l 
1:..\ ..;. 

r• ~ •.• ? 
'I \..- I' I 

MCl 

r "'' T n C.. I '; I f'(, 

LDX I 

! P"\ ·"' t..lJM 
~ T r~ - ' ~ 
LDA 
r:q~ 
<' TA ... . .... 
...:A N 

LDA 
ADii 
ADD 

. n,... ' ,., -. . -
I 1'1 / ·, 
o.. ~H 

HDD 
.... ,..c.. 
.;;. J ~ 

LD~ 
STA 
t '" r!'"i ,_ ;.1 ;""' 

$ RTC 

t , .... -. X , ..... ~ \..., 

S l-! K 3 , X 
=-·••u' ""' ' ' .•. • ~ r, ~· ' " 

$l.SK 3 ,X 
"' r· r. n ..... ·:• 

~c pr , x 
<{"ol fl/"'t \.,1 
·~..,.a " ~ , , , 

r~(; TL,x 

., To 

'·· ' D e , 3 
~ F p L,)( 
;'1'!:3 +2 
.. ~ 
.. !I .... 

. . ,. . .. . .... . - . ··- . ' .... ... . 

GET CONT G. DL y,.,, ! ::-,ro; ,c __ 

G E T 1" 1.! ~1 F.. E R 0 >"' r· . ... j .... l~~· 
-L' t l ~·-! ~ 

::· ,. -: D"' 
. .l ~- 1... ·-· 

~ A V E: 1 :·! S 0 R 1 ~; ·:· ;:- ~ 3 
•-: ET r.z ,· · ~· -.. ,.. ... .... -..., , _ .• • =- ~ 1'\: u r 

MiliU S l 
\- r t' -r ,.., , . 
· - .... l ! ,... .. u .. 

S A 1/ Z C U iH R 0 l ~ r r." l T t i r.w ~ Cr 1--· -rR· , 4 L . L.- '- .,_,, , 

G[T 
AD D 

,.. I "' · "'· ·· · r c.. •- •:;. 

<' n ,-, T C 0 ~-J ..- ;> !'11 F I ~ ' •' ._; 'J I'If..t • I· · ..,J- , .. '-J,• 
• - . o.r : ,- T r • T• .- . , - ["'I 
"" I L r l C:.L.LI '.. : r::. 

PTR 

r: . .Jc..~T TC>Rfi~-r, 1 1 1' ~. T "·r:• r ,...,- :: "1r' .. JT 
..., -- , • • • ._. ... .. .. , L. i-'1 ..... :..: ·-· · · 

A:lD ::; 1=' ARE'l P T;.,: 
,...,.O R . .,. "R•- ~T ... '"' ·A""A " E.,.'""' , 0 t., 0 u •• • > ~. ~. ,.....-~1 • • r· "'. .... .... ..., - ·~ -! • ._,. 

G E .,. T A , 0 ·- E - •.. ,. .,. -
.J I ;~~ r;. : ,; : £.> : .:. 

S TORE I~ PAR~ !~~r ER 

GET SGURCE WD ~iSPLq~z M ENT 
ADD S F t':iR::.Ji :- T •; 

. 
• • ' ' w ' . . ' ' . . . ' 

TA BLE 

(: 0 
00 

0 0 
0 0 

1)0 

00 
00 

oc 
0 0 
0 0 

00 

0 0 

00 
OC 
oc 
co 

(• 0 

r • .., 
L -..1 

0 !) 
CG 
co 
ro 
00 
r, ,· , 
'-· ;_;: 

00 

., f• 
' .I •' 

() ') 
~ ,, 
'J '-' 

(: (• 

l'o t"'o .. ' 

.-. :: 
·. -,. ~ 
••. l • 
~. (: 
' ·-

... n 
~ . .·. ·_: ,_; 

. . ·~ 
I I I' ·-· '·' 

r ,• . 

' . 
1' • • ~. 

" . 
~ r· .. 

' . •, 
-· .• ... . 
I,' •· 
• ! • ' 

• J 

. . (; 

. .·, 
' ' . 

(! .·. 
. .. 

. .: ·' 
-.. -. 
... . ·' 
: ·~ .-. 
·-· ·J 

':0 . . .-. '-' ... 
.. • • '! ·- .· 
:: ,) 
. ., 
J • . . .·. ·.· ;.; 

,·, ;. 
•• J 

; . -·.. ·' 
. . ' • ,. 

. : ;1 

0 0 7 5 0 
00751 

0 lj ,, 5.2 
00 7 <: ~ 

' .J . .:) 

0075<1 

00755 
•• -:ae. 
IJIJ,·~•b 

00757 
(10758 
0 0 7 5 ., 

00 76 (1 

007 61 

00762 
G076~ 

fl0 76 4 
00 76 5 
0 0766 

00767 

0 ., ... 6" ;,) ~ .:;. 

r• ,., '7 -:- r· 
J 1..• t .. · ' 

!)0 7/1 
0 r. -:o -,. . -, 

I; , . / ::. 
nr,7 -, ... 
•.; u ' ,· .;:; 

nfi/':'AI ,_ ,. .. ,. 1-t 

'l '' .., ? '!:; ,_. ·~ ,· " .... 
(• i! '? 7 ;:; J v .. .. ...... 

,., .. , ~ ~-
u •. /,•' " 

r t'! ..,. '? •=:-,_. ·-· , , .... 

tl :'! .., 7 c. 
.J v ,• • •.· 

r· !'! ·;"' .~ ~: 
' ,;' . .., ,. ·:) •. 

~ . .• , ., 8 1 . .. .. . 

·· : .·, ? .:, ·:· 
·-· •.J " ._. • • ,. . .. ~ .. :- ~. 
1.-.'o.- ~' T 

=· r· 7 ·=· r-:. J • u _. 
('o i"~ .., t:• . . ... · ;...• . 

,, •"' "? .;:. '7 
' J" J .' •.J. 

(: f'; -,. Q '::!' - · ' .. ' .... 
(· r· 7 -. ~. ... ... .. :;, 
. ~ . ... ' ? ,-, ' · . . _; .. :..-: ... 
• j" l -:- •• , ... . 

.,; ._. ... ~" .•. 
r; ,·! ·;:o •:j ::; 
... " ' " 

:: .~; ,'? ··~ ·~ . . ,. . 
~- ,., -:o r : -::· 
.,; ,.: ••• ::0 .. • 
,·, ,-. ":- r · .,. 
,. ...· •• • :;1 -:-, 

, •, .-. ~ , .. , , 
·~· ' ' . :' ,. 
..... ,-. -:-, .... 
.... .· .• _": ·~ 

.... ,-, .-, ..... '"' 
u ·.• ;;:. ·• '· 
,-. ;' I •:: .· , ; ·- •· .... ·- ~. 

.· .... ·:· ... ·:-·- ·. ·-· ·-· •. -. . .., .-. .., ..... 
•; ·: ::: '} .; 
;, I; H f• l'i . -" _, -. .. - . - . . . . . . . . . . -
.., ··' -=· •J _, 

.. . - - . ·..: u ·:~ •.· t-. 
.-. . -.. -. .-, /. 
' J ... ·=· '-· 
1" "'> n .-.. c· •.; •. =- J.· C::· 

.-•• • • .:· .-. ·=4 

. ... v - · ... . .-.. · .. -. " ,.. - ._. ·=· .. ·' . .. . ~. ":• "' . 
. • •. · ·-· J. -
· ; .·, .;:. -; ·: 
·~ •. ·- · ;. 1-. , . - . . . . . •. • .. .· ·.· ·.• ·-· - ·-· 
:') I I ..-, 'I , .. 

!.,. '• :· .. ·-

... . • ,., ·l 1'
• I ,-, • • . . - .. .. . •. .... .. . .. . .. ·- .. -· .. ' 

' 

• 
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00 161~ 

00 1613 
0016 14 
00 161~ 
001616 
0016 17 
G0 1E.20 
0 0 1621 
00 1S22 
0 0 1623 
0016 2 4 
.~., .......... C' 
I.J ~ J. t,:• C. ._1 

')0 1626 
00 1627 
001630 
001E.31 
0 01632 
0 01633 
h t'lo 1 -'"'"~! A 
VV .LO..:O"t 

001635 
:)01E. 36 
0 ~ .... ~...,...,. l V .LO..:· ~ 

00 1S40 
"",._ " ,.. 4' J.)IJ J.Ij J. 

0016 42 
0 0 1 6 43 
0 0 1644 
0 01C.45 
001646 
3016 47 
00 ~ 650 
00 1651 
•""n1 c. c- 
uu .~.uo ... .l.:. 
00 16~3 
O C 1E.54 
00 16 5 5 
00 1656 
00 1657 
001660 
0016 61 
D 0166c 
n" l~~"" •.,t ·.t 'J C• ._. 

00 1664 
0016 65 
0 0 1666 
001667 
001670 
,...01,.. 7 ' •.• ;:,, ,L 

()016 72 
: ot673 

0016 74 
tJ0 1 6 75 
00 1 676 
00 1677 
:J 017 00 
0 0 1701 
~01..,"'"' ·~: ,. v c. 

001 703 
001704 
"'O " """' I"' c: i,.l .1 ,. u ,J 

0 0 170 6 
,... 0 1707 
iJ 01710 

001712 
"' "'1~ .. ..., .• ,_. r 1 -~ 

"' "" .. ~"' •.J '·' ~ .r .1 0 

00 1 7 1 7 . ,.. .-.-n 
I...• ·.J J. I C.V 
'' I 0 1 .., .., ' ' · ( c. 1 

001722 
G:) 1 7 23 
n n • -,..., A 
utJ J. I' ~~ 

On "7...,c-
• .. • .L , c. ...,t 

0 0 1726 
r'lt'\1-, ....,...,. 
• .. • '· ' J. r c. r 
0 0 1 7 30 
')1"' ., .., ..._ .. . ...... t.:.• l 

0~4014 A 
016 00 3 A 
O::l 401 3 
0 16004 
054012 

A 
A 
A 
A 
A 

0 1 6005 
0~4011 
0 1600 6 A 
05401 C A 
00200 0 A 
0.0 3452 R 
00000 1 A 
000002 A 
000003 A 
00000 4 A 
000005 
00.(1006 
0 00007 

A 
A 

00603 0 A 
002 47 3 R 
OOE-0 1 7 A 
001633 R 
001010 A 
,.., .. C' -, ..,. 
U.._I L-'IU R 
001002 A 
001645 R 
001004 
001666 R 
0060 1 7 A 
00 1 632 R 
001010 A 
001661 R 
0 0~301 
006057 
1 0 15 63 
00604 7 
001:i63 
001000 
101563 
0 0 5001 
00605 7' 

A 
A 
R 
A 
R 
A 
R 
A 
A 

101~6 .3 R 
001000 P. 
001655 R 
00601 ? A 
09 16 32 R 
00 101 0 A 
0016~2 R 
001000 A 
001661 R 

000000 
00603 0 

A 
A 

002473 R 
01~26 0 A 
0064 ~ 1 
001732 
r\-C'- .... 4 

U C. ...JC..L.l 

O ·~~o.,. ... ·..J .:.. .,J 

056001 

(4 

R 
A ... 
A 
A 

0060 1 7 A 
F:' 

05600 3 ii 
0 0200 0 H 
0 ,.. ...... ~ .... 

Lt .;, L 0 tJ 

006~0~ 
" Of'\-..- •.• - 1.' ·=· ~ ....... 
003151 
Of'l 4-,> "'"'!r:' 

•.• 1 I C ·~• 

O,., ,.._, .... e 
'-' £ I C. ,,t 

0 0172 5 
n,.., .. -,..., "'.:" 
'·' \,.1 J. I C. ..._,1 

R 

R 

~ ,.., 
00604 7 A 
001674 
00100 0 

-,.. . . 
A 

' 0 ' 6"' '' ;:;> £ \.: J, I "'t n 

006030 A 
0 ,., ......... ~ .... '"" '-' c ... ( .,:. ,-;, 
n .. c:' -. ..... .. /". 
•.. J. ··' C C. .1 M 

00100 0 A 
0 0 204 ~ R 

S 32 
833 
8~4 
83~ 
336 
837 
I"\ ' '"H""\ o...:.o 
839 
340 
3 41 MC3 

S42 

843 

944 

S45 

846 

847 MC4 

848 

843 MCS 
8~0 

851 MC7 

852 

853 
8 5 4 . 

MC6 . 

8::56 MC~ 

8 :5 7 

858 

S TA 
LDA · 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
CAL L 

LD XI 

LDA E 

JAZ 

JAP 

JAN 

LDA E 

JAZ 

DECR 
SfAE • 

IN RE 

TZA 
S TAE• 

JMP 

LilA E 

JAZ 

JMP 

MC3 +4 STORE IN PAR AMETER 
3 •B GET S OUR CE BYTE 
M C3+ ~ STORE AS PARAMETER 
~ . B GE T NUMBER OF BYTES 
~lC3 +6 ST ORE AS PAR A~ET E R 
5 , B 
~1C3 +7 
G oB . GET RESULT I t'ID ICA TO R 
MC3 +8 S TORE AS PARAME .rER 
Cot1P .t•2r3•4• 5 , .6, 7 COM PARE THE CONTROL F IELD 

--
S RTC 

MC3 +8 

f!C l 

~1 c 4 

MC5 

11C 3 + 7 

~~ c 6 

1 
~lC MP 

MCMP 

MCMP 

MCMP 

MC7 

MC3+7. 

11C8 

MCG 

GET THE RESULT 

JUI'1P IF CONTROL FIELD EQU AL 

JUMP IF LF CT SF RECORD 

JUMP If LF LT SF RECORD 

GET SEQ INDICATOR 

ASCENDING SEQ , LF GT :F 

DESCENDING SEQ LF GT SF, MOVE LF 

ASCENDIN G SEQ LF GT SF , ~lO V E SF 

GET SEQ INDI C ~T n R 

ASCENDING SEQ LF LT SF , MOVE LF 

DESCENDING SE Q LF LT SF · MOVE SF 

3:59 
860 
SEd 

EJEC 

·······························•• r. •••••••*••···· ~··· ····~ ~ ······· • 
862 • MRRI 
863 11! 
86 4 • 
865 ll! 
866 • 
867 

- t1 ERGE ,PHASE ROUTIN E TO READ I NPU T FOR ' :' ,... " I • 0 R D J.. C.I""" . 

CALL ING SEQU ENCE: 
~-!HERE RECND IS 

CA LL S I 
ERROR EXI T: 

CALL MRRI, RECMO 
THE RECOR D NU MB ER OF TH E REC 

IF'RD 
HER6 IN MRRA EtlD S THE JDB 

,~DR .... 
•;Jo ' I 

TO BE READ 

868 
.... 6q 0 . 

870 
871 
872 

• 
~·······~·······················~· ····· ~· ········ ·· ······ ·~······ r1RRI EtlTR 

873 
8 7 '1· 

........ 
,;, ( ..; 

876 
-=' 7'7 
~ ' 
n~ c· 
( j t' ;,.;. 

881 

882 

883 

8 8 4 MIER 

"' " "" 0 "=" ...... 
886 

lIn < I 

LtA 
BT 

• n B '- .. 
• nA '- -
STA 
LI':AE ll! 

ST AT 

I i'IR E 

LD XI 

, n H~ 
'- ~· 
.Jto1 p 

• 

S RTC 

SWCH • X 
RA1+9,MOMT 

D ~ I , X 
':: FAD • X 
1 , E 
NR RI 

t•l R R I 

M RF: I 

S RTC 

D "' • ·~ .: .L ~ n 

r·i E R 6 

GE T ~lHTCH 
BUILD F'I LE Uc TAG S 

GE T PTR TO SORT I NPUT FC B 
GET ~UT PUT A R ~A PTR 
ST ORE !N TH E S O~T IN FCP. 

G E T R l C 0 R D N U ~: I> E: R 

S TORE IN F CB 
REA D INPUT RE CORD 

CHECK STATUS 

I NCREMUlT 

RETURN 

RE T U~N PTR 

GET PTR TO I NPUT F' CB 
FRINl' ERROR MSG AND END JOB 

. . 
·~- ·- ----- ·--·-------·· .. . .. _. ..... .. Uo• • •- • •· ·---· • ·--- , - ... .,_, • - •• ...-.__...._~ _ ___ ._ _..._ ,. _ ., • -· - ••- ·- -· 

••H· - .. - ' ... 0 .. 0 • 0' - · ... -· 0 

-,_- .. 
( b I' ) 

f 
F 

0 0 
0 0 
03 
OD 
00 
00 
0 0 
0(1 
(10 
0 0 

00 

00 

00 

00 

OJ 

0(1 

0 0 

co 
oc 

0 I) 
1)0 

(j(l 

i · n J • 

(! 0 

••• 1'• ,. -
00 
co 

I • '• f .... .., 
.l ti 
C!li 
(:(I 
, , !"' 
1,1 ·' 

00819 
00820 
00821 . 
00822 
0082 3 
008 2 4 
00825 
00826 
oo:::2 7 
0082 8 

0082 9 

OOS30 

008 3 1 

008'32 

0083 3 

008 3 4 

008 3::.~ 

008 39 

0084(1 
00841 

00 '='4 "=' v ·-· 

00 8 44 

00845 

0(184 ( 
0 0 8 4 ? 
l., 1.' C• 4 .;; . .. ..... . ... , 
•"; ,·, .-. 4 .~·, 
I ~I o:o ') 

008 5 1 
0 0 :;:: :H~ 
008 5 :3 
00 85 '! .·, .· .-... "' ...... f,:O ..J~ 

f1fl85f· " .. , .:;. ~ .., 
l,.' ·- '.J ..., ,•' 

r. ••• ,-. ,- .-. 
._. 1_1 ·=· ... ) ·=~ 
r·or-- o:;r.• 
J - · '-' ·' 

~. , •. (' 1'10 ~':-'• 
. •.- U ~ !o-· V··' 

,, .·. . ... ·. ~. ~ ~ 

•..1 •.• ..... '·' \:• tJ .• 

(;') 0 08 66 

I) (! 

;J I) 

00 

008 f>7 

0 0 86 ·~ 

008 71) 
"l.l '"• """ ' !_: " =- ,· J 
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001732 
0 01733 
001734 
00173 ~ 
.-.n1?'?~ 
• .,.. .., •t .._,v 

U- ,-, 1 ,, ":· ~ 
v ... ._., 

001740 
001741 
001742 

001743 
001744 
00174~ 
•: 01746 
00 1747 
001750 
:)01751 
001752 

"'"'
7 54 'J..J.t.t 

00 175~ 
0017~6 
1'1017'=:7 ... . , ..... , 
"G"' ~rt"r IJ .l.t'OU 

0 01761 

001762 
001 763 
!)0 1764 
''"1~6 --,_. 1,.1 ;' ..J 

001766 
00 1767 
')01770 
01)1771 
00 1772 
r. n 1 7 '""' ..., 
·- \,' t ( "-" 

(10 1774 

001732 
006020 
003336 
019001 
124040 
0 5~0 0 3 
,, .-1 ·"" u- 1 7 v "' . .;; .a. ( 

1():1674 
00605 7 
0 0~1 (I 0 0 
" o· ·~ ... --u : Lr "'tC. 

044032 
0 14(131 
146000 
001010 
00 1 754 
006047 
001674 
001000 
101E.74 
002000 
002 1 0 4 
005001 
054016 
00100 0 
001750 

001762 
01 4 0 13 
001010 
001772 
002000 
001 674 
000000 
001000 
001762 
002000 
003254 
001000 

R 
A 
R 
A, 
.A' 

A 
R 
A 
A .... ..... 
A 
A 
A 
A .... 
r:. 
A 
R 
A 
R 
~~ 
R 
A 
(:: 

A 

R 
A 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 

(~ 0 17 75 000507 R 

001776 

001777 
002000 
002 001 
002002 
1.! 02003 
;)02004 
002005 
002006 
00200 7 
nc-:>o•n 
.... 0 '- ... ·-· 

1!0 2011 

0020 12 
l"o .-. n·'"' _. c. .• .1. -:· 
.... ,..._,., .. 4 
•...: fJ c. '·' .l 

0020 15 
')02016 
00 2017 
00 20C:C 
;)020 21 
~0 2022 

002023 
nn _.._ _ _.. 
i..,JVC.IJC. ... 

00202 ~ 
O'G2Q26 
nn --o....,..,.( 
~I,;C. c. 
002030 
002031 
0020 32 

002033 

0 00 000 

(100000 
0 0 60 30 
002473 
C06015 
10021(. 
120471 
054005 
005311 
054001 
002000 
00000() 

OC6505 
000373 
0000 00 
002033 
002077 
0 .......... ~ .... -

f v .::.. l . i , . t " 

002033 
00~001 
006057 
10 1 77;" ,..,.. ,. ,.. ... ...,. 
V\J ~IJ"t-' 

001777 
OO lO fJ O 
'0 1_,.? .. ... ~ r r 
iJOGOlO 
l ... n..,.,.,. 
~ .. co ~· 

~ ... An..,..., '·' ._. ~ . ..;:. ( 

f-02 033 
0060 1 7 

A 

A 
A 
R 
A 
A 
A 
A 
A 
~ 

A 
(~ 

A 
R .... 
i"'.... ,., 
R 
A 
A 
R 
" H 

R 
A 
R 
A 
A 
A 
R 
A 

• 

887 
888 
889 
890 
331 
09~ '-' '-
0::03"' '-' ~ -~ .. o~~ 

~ .... .,. 
.:, ·='....; 

S96 
997 

899 

~ 

ll! 

"- MD I'IT 
"-
"-
MCMT 

·~o C MDMTA 
90 1 
902 
903 
904 

905 MCMTX 

906 

907 MCMTl 

908 
909 
910 

• 

E.JEC 

BUILD 

EO.U 
LDBI 

LDA 
ADD 
STA 
LDAE• 

STAE 

EQU 
INR 
LDA 
SUB 
JAZ 

IN RE 

JMP • 

CA LL 

T ZA 
STA 
'M .... ...J • r-

LlST Dr 

lr. 

F'CB O 

1 J 3 
ewe 
MOIHA 
MRRI 

0 0 0 

llt-1 
ewe 
ewe 
o.:s 
t·:Ot'IT 1 

~1RR I 

~1 R R I 

11RC1 B 

ewe 
t'10MT X 

TAGS ON THE OUTPUT riLE 

OUTPUT .ADDRESS: 
PL US CURR~NT OUTPUT 

RECORD NUMBER 

BUMP CURRENT 

TEST FOR END 

S H.P RETUR ~~ 

- E)<IT-

WRITE TAGS 

ZERO 
WORD COUNTER 
-C< IT -

WORD 

91 l 
912 * riNISH UF F'IL E OF TAGS 
q•3 ~ ~ 

914 
91:5 
916 

91 7 

918 

lit 

F MOM EQU 
LDA 
J AZ 

CALL 

.. 
, . ' I (' 
""' yr.c - · 

F'f'1fJM 1 
RE CC RD CUP 
-YES-

PUT TAG OF ZER O 

LCOP 

WORD 

9 1 9 rMOI'11 

JMP 

CALL 

JMP 

f"MCM 

Of"CLS CLO S E OUTPUT riLE WITH f"ILE 

920 ~! GN 0 

• 
CWC DA TA 0 CUR RENT WORD CCUNTER 

F.:.JEC 

MARK 

921 
922 
923 
924 
92~ 
926 

••••w.••·~·~····~·~~········~···~ ·~~ ···· .. ~·~····~·~~···· .. ~·~····~ .. "-

9
..,.., 
C.<' 

928 
929 
930 
931 
932 
933 • 

- MERGE PHASE ROUTINE TO READ A SEQUENCE BLO CK 

CALLING SEQU ENCE: CALL MRRA,RETURNCDDE 
UHER E RETURNCDDE - -1 I F EOF 

CALL S: 
E.tiT R IE S: 

0 DTHERWI~~ 
WDR KF'ILE READ MACRO IN S~TC 
MM£F, MER6 TO EilD THE JOB IF ERROR 

934 
935 

·······~·······~~~~··············~ ~~~ -~ ~~ ······· *' ·~······ ~~~ ~ ~*~~ t·1RR A EiHR 

9 ... ,.. ~I \:.I 

939 
'340 
941 
94 2 MAl 

943 MA2 

944 
~A or 
;t"'t..J 

'347 

943 

949 
950 
951 

... ,.., ... 
nM.:,. 

;~~EG 

MAER 
MMEF 

LD --· ('\ :. 

LD AE * 

ADD 
STA 
DA~ 
STA 
J~lf''M 

'.~ThT .... . ,.., ; 

I ~· ,.., E , ... 
Jl·lP~ 

LDAI 

SlA 
EQU 
L!l AE 

NA1+ 1 
0 

MRF:A 

M 
,, .... ,.. 

I "- 1'. t1 

f., R R A 

0 0 ~ 0 .. ,·· 

"'" ,- M ""'\ + ... 
,. , .. _ " · ·:0 c. 

• 
NA2 +2 

,. .. . . . ~· ... .. .. .. ..... 

GET C ~RRSNT FJL~ PTR 

GET ,.... ,. r" 
I f '"· 

Hl 

STORE 
READ THE 

To R .-.- " 
\C .. H'-' 

STiH 

· u·~"' ...J Hr 
BLOCK 

STORE RETUR~ CODE 

• "J ,... P"\ r• • ·• ,- •·• T 
.&. i 1 ..... ~. {" ... I I -: .. I, I 

RE TUIHl 
"' H,. ,, ,_ 
n f\.C.. 

n £ • ' 1 """ "'' r:. iU"-11 

GET PT~ TO RCAD 

. ... . . . . . '. ..... • .... . . . . -

0 FOR 

PTR 

MACRO 

RETURI'l 

768) 

F 
F 
F 
F 
r 
r 
F 
F 

F' 
F' 
F' 
F' 

F' 

F' 
F 
F' 
F 
F 

F 

F 

F' 

F 
r 
F 

F 
F' 
F 
r 
F ... 
r 

F 

F 

F 

f 
F' 

:t::«:.tliEit:ilfilf:« 

liElf.*!t:J!lt:lf.lf. 
'Q'jf. lf.:f.'t:;t:Y.:.; 

'*''"'~ --~- ""' ••• ;'!' ... ~ w. ;y; ; .... ::~ .... 

ltD~ it" liE ~ :40! ;$; 

lf. :f. ,, jf. ll! * if. * 
lf.;f.:.;lf.:ltilf.:t::« 
lri:tilf.ltl'::e!::::l\ 

--~'"'"""""""" :'r. ,.,-. ~~ ;op; ~ ..,.-; .. .,.. ;.,.; 

lf.lf.:t.lf.lf.i«lf.!IE 
.............. ... "' ..., "' 
'"' "' "" .. • 11: "" "" ,.. 
~"'""""'""' ""'""' ~ • •• ~ ; <JO; ~ Y. ;v. .~r. .... 

lf. :~ lf. 31: * :ti liE lf. 

~ '+I * l+' * :<iO: '+: lf. 
:ti:t:lf.:t:lf.!+:it:'t. 
;f.it:lf.lf.lf.!:i:ti:ei 

-.:.::.:+::«:9:lf.;to; 

.... ·~ ~; ""' . ·~ . .., .. . 
;"t'; ""' ;or. Jr. ••• ;or; • ~o; :1'. 

lf.*.:t:lf.lf.lf.lf.:¥ 
lf. ~ :t;~ )t:i!flf.~ 

r. :.; lf. lf. !:i ~ l>' ""-

. .. \li '"' "' "' "' 'I> ·~ :P. . . • . . ]'f'; .,.,o; ;.- • • • }!"; 

lf. "' if. ~ ;~.;:tql( ~ 
lf.~:o!lf.~ ~lf.;,< 

lf. ~"*' lf. i4E * lf. ~ 
*- ~: :1:: :t: ~ :t: ~: :1~ 

~~:t:~~~~~ 

"'o'l: '''~·~:..:- ·.a.:·i 
"'!"; 1t: . • ;-.r ;o;o:; • • .or; • • • 

:+: ~ .. r. :.; :.: :+! ;v. ~ 

'OO:)t"f.*-*-* '~~' * 
'L; (I r. U,. C• -.. .-, .. 1; \. • ~- a:-. 
,. , Co o ,-, ,-, ""'? ,•·•, 
a.; u I.•C• I ·. · 
/"! .... 

"'' t• 
i ! .-! 
~... .... 
r, ,-, ;_: ,_, 

00 
(: 0 

.... ,., 
'~' ·-· 

o"'t o"'t I ': ~ .1 
!) (..' .;;. ,.· 'i' 
n o-a C1 '":' r:: . .; ·.· ..... .. . ... 

,-, .-1 c 0 i 
·-· l . . ·-· 

rl .·, (· ,· • • •• •: • •:.' 
•.,.. '•' ,... ,I ,_, 1 • . • 1,, 

... ; ~ : . .. \.. . ·, ·, 
• .. · ' 

;-.. -, 
; l , o 

.-. . ·. v •; 
l"'o :' o 
•J . _! 

( I {, 
v " 

r, ,., ,-, ,- -. 
! ,I !_I .:• t;;;o .:.,:-

.-. . -. ,·-.. -. :-.,_. ·-· -::· •.: -· 

.-, .-1 •::> '" •. t 0, OJ oJ •- ' 

, , L'' ..-. tJ ....,. 
: I • • - , .-, .· - - - . 
.... !l ,-. v .. ~. 
, i • . .:. : u 0::• 

. ·, .-. ·=· -::· ·:· ·-· .... ·-· . -· .. 
r' ~ ,..., r , 'I 
.' · .. • -==· : .. • ·-
('1 ,-, ._; • ..;:, ' -· .. ..... .... .. 

, -. :"· .-, ~. 0 · , ,-· , -

tJ • ,1 ',.' 1... C• ~ 1:;, 

•) ., 
'· l..o 

• 

O(trol"'\'*• 
..... .;:. 7 .;, 

C ~i8 '34 

U' f1 09" ... ·-· ·:) 

E 1 '\6-! '.0'*lK.-:~: :.:.::Ift 
~ . . · . "" .... . . ........... -~-. • 

00 00898 

• 
' 
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!J0 203 4 
00 20 3~ 
002036 
0 0,037 
0020 40 
002041 
0020 42 
OQ2043 
002044 
002045 
00204(. 
0020 4 7 
~02050 

,.,,.._""",... C' ~ 

,_, u c. v ·-' 1 

0 0 2052 
.... "' '"' c· .,. ..... 1.,1 l,.l C., I ._1 ,~ 

,., ""' ..., ,.. C"' .. 
UUC.t..I ..J'"t 

0 02 0 5 5 
, .. , ~~ -:--... ~-·, 0:: .c 
'-' '-' '--'-'V 
r.r..-.~ c- -. ou.:. v ..... • t ' 

002 01 4 
12 0423 
00 ~ 0 12 
016 0 00 
12 0467 
0 54 0 0 4 
On-:>onn 

"""~ ....... , 
0040 4 2 
002074 
00 00 00 
0 .00000 
000 0 00 
000006 

006:505 
000 4 04 
10 0000 
G 1 0405 
002 0 65 
0 0 0000 
.nr."'r•'"'""' UU U IJ U'-1 

R 
A 
A 
A 
A 
A 
A 
" r>. 

R 
A 
A 
A 
A 

A 
A 
A 
A 
R 
A 
A 

00 2 010.0 00 2000 A 
002061 

002062 
.-. .-.. ":) 0 ,- ..... 
u '-' '- 0 ..:· 

002064 

..... ,..-...._ , , 
l.JUC:. V O O 

0020 67 
00 2 070 
~C2 :J 71 
0020 72 
r,n,...n. ~..., 

·-· 1,! r.. 1J t• .:, 

0020 74 
0 0 20 75 
002G76 
002077 
00 2 1 00 
f.t02101 
002 102 
:) 0 2103 

O Q':> 104 
• .J '- 4V 

:_;:)2 105 

0 0 2 1 
:)(121 
0021 
r. r. ""• 4 • .. · .... c. 1 

n ('-. • ·; I C. 1 

14 
15 
16 
, 7 
~ .. 

'•G -. 1'"'' ·- · c. C.J. 

006505 
OOC4CE. 
0 00 200 

R 

A 
A 
A 

"""'"'""'""'~ ,, U VIJUUt' H 

002070 R 
000 0 00 A 
12C24 0 A 
~1::"~"'"1'""" ... " .l...JJ.;' C "'t H 

'. 3 0266 A 

...... ,, ..... 4 0 .a.c. • .. c. ' 
1202 40 
1 ""'""' - .. "' C. IJ C. "t IJ 

005 301 
006057 
1 01 7 77 
001000 
1)02 0 24 

000000 
006 (: 30 
t'l,.. ...... ,._.., 
ll u ..:. .. ,. ... ~ 

02 5176 
0 1 6 0 CO 
00612 () 
000024 
00~ 3 11 
0 "" 41'1~-· '-' .. .,:. c. 
054022 
t\,..,C" . 1 ' I) 11.1 ,J J, J. 

054032 
01 5~~ €.0 

00 64 4 E. 

A 
A 
A 
A 
A 
A 
R 
A 
R 

A 
A .... ... 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
'· .. 

'' Q -. 1 ""'"""" t"'n .-. , .,. r 1.- c. c. c. l,l \,.! ..::. J. ~· 0 R 
0 02 i2 3 015 ;:'~(:. 1 ,-., 

.... ,., . , ... . ,. t.• ;_; .&. .. • .i :_. 

• -. n.-.. ••..,C" nn_,.,.. _~ "" 
IJ u c. L c ._) .... \.1 c. J. .., r::• r; 

............. . ~ ...,. ; ; ;_, ·::. ... c. ,. 
~.n •ol~'' 
1_1 1_1 C, .;o 1.,1 

.. ""_.. , ...... 
• '-· C.~..:O J. ...... f, ..... · - ,_; '- t:. .&. ..:· c. 

0 ,., C."-.~ .... 
C .JC. U t:• 

n ne- ..... -.-. 
' · ' l.o ·-· ._ .... c. c 
n ro .- r• c."" 
•: u•:..'~ .. • o .-· 
"(···~ ..... -. ~ 
~~ • ...:> •• ;. ~ r 

,-. ,.. ..... .. ...... . ""\ .... r.:- ... .... . . 
t.,.l I) C. j_ ...;., ~.:.• l t .._.1 "'t ...... l J, 

002 1 3 4 0060 :\ !J A 
• •' ! ":• .. ':· c.. 
• . • . ... ,J. ._ •• J 

4 "'"\ ... ,., • • • ... i" 
.1. .::. ·-· .:. :.! ;. ~, 

11"\t'o ~ · .... . ' 
• • '·' ..:. ... ..:· '=' 
.... ..... '!I' 1 ":" "7 . ·' .._ ........ 

,.. c:.· ·" f': r. -
•• : ._, ....... · ' 1..' ' ·' 

O r, ·~ rlnn 
V!...": . L• ~· 

A 
A 

· , , .., - • A n n r o ,-, ' ' r. " • ,.. ...... c .' "t '·: .... • .. • ··' i,.l •.; 'I M 
• • • • ~. .. , .. • ... 1 ....... '· ... -
·- • . "' 1 •:• l 1,.1 .l. • ..,. .... . _, _., t 1 

• ""' ""' ' . 1 ...... :. iJ c. .L "+ .:.. 
•• .,... .... ~ ... ·""1. 
•.• l,.l c. 1 '"1' -~ 

("'!(";·' J'I " '" 
'·' .. ..1 1:) • l.• :_1 
n ro' .... ,., ,.... 
\.1 t.l ~ '•I 1_1 1,) 

n n -.1 .~ " ~,... '"' "e-.-.,... 
r~l f_J C. ...,. "'t .. ! l ! (.'"_ J. •) •w• r'=, 

3:i2 
'3:i3 
'35 4 
3 :i:i 
9~6 
'3~7 

9 ...... ...... •:i 

959 

MER6 

MER l 

96 1 MER2 

962 

9 63 
96 4 

MER3 

MAEf 

AD D 
TAB 
LDA 
HDD 
S T~ 
CAL L 

WRITE 

CALL 

EXIT 

DCB 

DATA 

DECR 
STA E• 

.JM p 

'366 E JEC 

FrJUR 

0' B 
SE VEN 

I GE T PTR TO f CB 
GET PT R TO fiLENAME 

MER1 +4 S TOR E AS S OURCE 
MOVE tMER3+4tOt Ot Ot6 MOVE fiLENAME 

MER2t :5,0, 1 WRITE ERROR MSG 

TO ER ROR 

OFCL S CLCSE OUTPUT fi LE WITH FILE MARK 

END THE JOB 

7 tMER3.tl 

I • 

1 GET - 1 

t·l R R A S TORE AS RETURN CODE 

MA3 RETURN 

MSG 

96 7 -~······*~·····"-···········"-·····~·······-~· .. ···l«····---~~········ '36 8 • 
96'3 l« MROB 
97 0 ,. 

MERGE PHAS E ROUTtNE TO WRIT E A SE QU ENCE BLOCK 

97 1 l« CALLI NG SEQUENCE: 
'37 2 ....... ~ 
::;" ( -:.• CALLS: 
97 4 E r.;:R OR EXIT: 

CAL L MROB 

WDRKFI Lr WRITE MAC RO I ~ SRTC 
MER6 IN MRRA :NDS THE JOE ...,_C' 

:'1 ( .. .J 

976 
9 7 7 
9 7 8 

• 
••••••••~r.•~••••~r.•••••••••~~••••••~•••••c•~~•*****~*•••••••••••••• 
t1RO B E':NTR 

979 
9 80 
Ct t""" ~ 
:>Oi 

984 .,,... C' 
7 0 ..... 

9 8 6 
987 
9 ..... ,... 

0 C• 

9 8 9 
'3 9 (, 

991 
9 9 2 

'3 9 4 

r"\ c; '""'!" --:;_,-

998 MR03 

1 [) 0 0 
1 00 1 

LDX I 

LDB 
LDA 
AJJ.:JI 

DAR 
STA 
s:r: 
rnR 
S TA 
L D f~ 
BT 

LilA 
J AZ 

LDB 
T'o ...... . 

.1.• "" .... . 
. ~,..,, ,-

,.:; 1 .a:- r_ 

' .... " LJ.JH 
<' T ..... 
..:. I H 

L.DA I 

LD A 
S T A 
.j t1 F' 

SRT C 

SOPT 1X 
0 , B 
20 

MRD1+1 
rlRo:::+ t 

~iR0 2+2 
SWC H, X 
RA 0 +06ti'1R01 

LF' :'> Wt X 
~1F'D 1 

SFAO+l,X 

• ~ ....... . E 
L..~ l~\· 

I I 

0 11 B 
:"" - ~ 

I - .... .. E 
L ..> nY 

0 , B 
MR02 

GET SOR T CONTROL TABLE 

GET 
GET 
GE T 

OUTPUT 
OUTPUT 
P TR TO 

fi LE PTR' 
F ILE P TR 
WRI TE 

PH: 

PU T 
PUT 

PU T 

JUM P 

J:.J MP 

H! JU~l P 
IN ~I UNP 

I ~· .i 

IF 

• c-
• • 

S TAT 

~~ 0 T 

NOT 

F'INAL 

I ~ tJ r
'-1 l r_ 

GET PTR TO OUTPU T 
Mi t'lUS 1 
Pt.iT !11 OUTPU 'T FC B 

S .... I.}C" n"r- <" ' 
M ... r. n w r r - • 

BLAN K IT 
WRIT E 

RESTORE 
GO CHECI( 

BU Ff- 1 
S TATUS 

MERGE 

PRIN TE R 

BUfFER 

P ASS 

OUTPU T 

002 1 4 5 OO DO OC A 1 0 0 2 L~AVE 0 
0 n n .-.c. ,.. .-. 

• ;_I t=. i \.1 1.· 
•.• ""' .... 1 .... - ,.. ,... ,... ,..,..,.. ,... 

•
1 

• .: 1 ""'!' ,- '·' '- ' '· ' \.' l.1 
• - • N 

........ _ , C' ,.. ,.. ,.. ,~,...: ,.. 

·.• .._. .:, ! ·-' t..• '•' .._, Q ._, '·' .J H 
~r..,c c: <~ ,..n n ...... -:o.-. p 
'·' 1,.1 l-• .t ._1 1 ,_. ,_, '·' ~ . .:;. 

1 ') ~ ~ I \.1 .;:,o MRO l 

1 00 4 ~1R0 2 

I ~ ,-... ... , ·-· ,., : .. 
S TA T 

--· -- - ----·--- - --~ ~-· ~·- ........ . ····- ·- .. 

I SSUE THE ~tR IT E 

• -· 

' -

769 ) 

00 
00 
~0 
0 0 
00 
0 0 

' 

00899 
00900 
0090 1 
00302 
00902 
00904 

OG 0090 5 

0:) 00906 

00 009 0 7 

(II) 00908 

0 0 

00 
00 

GO 

0 0 9 0 9 

009 10 
O f.• 91 !. 

0 0 912 

'l" (1 tt01 -7• 
'·"" ...... ~ .... J 

OG 0 Ct'31 4 

'I ~ !..- tJ 
{ • t'"l 
.... t.• 
r· ,-, ._. ~· 

00 
0 i) 
I'• l"l -· " ,, ... ..... 
.-. u-v 
.·, .-, 
·; '· 

00 
00 
"" ) '·' 
;. ,-. 
·) .. 

... .-. 
;__. IJ 

;J') 

00 9 1 5 
00 9!6 
(l [J9 1 7 
0. . .... ·:. 1 ·:· 

1,1 ... ' '·' 
.t". ;-.Q>~q 
I) 1.1 . •· J. •· 

"' '·~--') 
t.l '·' •• c. . 
00'3 2 1 
009 2 2 
0 0923 
il ~-· .:; ':.< 4 v J •' ..... 

0 0 9 2 ~; 

U-r. q2 ' 
"' ... lj 

i t'o .... •''"I _, .J \,i :-;; ,: ;' 

t"oll""'o t"'t2 ' .... 
.... ') -::' - 0 

0(; -:j-::>q 
~ "- -

'J' ... ·~ .... ... 
''-'7 ~ .· 

0 093 ! 
( .. -.. ~ ..... .... I 1_; :.• .;. C 

" ( ' ;::: ..... -. .... .t " .., .;-

(1 l·, .:. ":• "' ' .... .. .. _., 

(! tj 0 (i 9 .~ .:. 

••• 'J-
\.• ; 

. . .-, '·· ._ 
:) ij 

r ,•, 

'·' ·.· ,-. ,, 
·-· ~-· 

... ~. 
·- ' 
0 =~ 

1-J ·J· Q '7t ~ 
• J •J .H 

00 9 4 1 
r. I'• """ A .... , 
1.1 .... '::' "t c 
0 094 3 

oo·~ .·~ 4 
, .. , ;-1 C· -1 o:..: . ., ·- " ., ..... 

~ 0 ,... .4 • 
I • · • ~ • - . -

OG 00949 

;) :) 00 9 31 
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002152 
002153 
00~.154 
002155 
002156 
002157 
nn"' '"'O """'"-"'-~ ~ 
......... -...... 
t.IUC..!O.i 

002162 

000000 A 
002167 R 
OOElbl . R 
002161 
002167 
001000 

R 
R 
A 

102104. R ,.. .... ,;. .... .. ..,. 
UUOL'J.<~' 

002152 

' 

1005 

1006 MRER7 

JMF• MROB RETURN 
· .. 

LDAE MR02+2 

002163 006057 A 1007 STAE ~1A2+2 
........ ,...,.,.,_. ni"-•'•• .. R 
UUC.J.C"t UUC.._J.L• ..... 
ror.-.. , c-
\.IUC.J.O..J 

002166 
'"'0'='1..- 7 ..... '- 0 ~ 

'' Q ,..., 4 ~ n O..I ' C.J.ll,) 

002171 
.... n.-.4 _,_ 
1,: • .. : .::. J. ,. .:. 
('It'\-· ..,._ 
t.l _1 L7.. J. t' ._:, 

nn-.1"?.-1 
V"-•f:.4t "T 

:)02176 
002 177 
0022 00 
002201 
00220 2 .-.n ..... "'"\o~ 
l_.t ... c:. c. .:;. 

002204 
002205 
:~02206 
Oli2207 
0022 10 
",... ..... -... 
·-· lj .:. c. .l l 

002212 
002213 
00::'214 
"""'.-, ""'"C' .... ._, L:. c:. .l ..... 

O 'I""!'::'I'J1.C 
'-' ~- '- .a. ·-· 

~o~~ 1""' .... c. .:. ,. 
~ .... -.-...., .... 
f.l t,.l c_ C. C. !J 

002221 n,.,,........, __ 
·-· ·-· c. .:. c c. ,, '-"'- ..... ....,
,_, 1,.1 c. ~ c. .:,. 
n n ~'='c.~4 -'-'-L-..... " --""'~ ·-· ... c. ~-: c. ..... 
'"" ,., -..... ...... (~ ,_, ._, c. ..:. c. ~".:• 

,..,., ...... ,.. .... 
iJUJ.UUU 

002030 
""' n _,. ,-1 1 ..., u l_: 0 I... ,· 

002152 
120423 
O"ero'IJ-• 

V ._I U .i. .::. 

016000 
nn•rtOO v .... &. ... 

000000 
006030 
002473 
0251.74 
016003 
0010 1G 
00 ......... ~ .-. 

~ ..:• c. ;::. 
025175 
"4'~·o·.., J. 0 1,.1 .;,. 

001010 
002244 
r>n4f"'•#'\,. ... , u .&. l,.i v ~+ 
Go ...... , .• .• 

.::.::."t'-1' 
01~003 
"""'"'J""'·" ll C.. ·-' , t' C• 
1'1 C"' ,. ,.., (\ -

1.1 .... 0 ·-· v ..:. 
n~r-::17.-1 
..., '- ..... .., " ·r 

O .. c;·~o-:o ;,_ .i. ·-· ·-' ,_. 

O_C' .. ...,C" 
C. ...J 1 I' ,_1 

146003 
,..., ... J..., ·' 
V C-·-' .. :' C• 
'"'e--,.." •" t.' .J r;:. t .. • \.t '"t 

005001 
,., C' ,. ..,, n ~ · • 

'-' ·-· e:• '·' '·' c. 

A 
R 
A 
R 

1008 

1 009 

1 0 10 
A. 1 ·~· • \,1 .1 .L 
A 1 ""' 4 ~ 
H J. •- • J. c. 

MRER LDAE 

ADD ... ,.., ... 
f t1 ,C, 

' ,... A l..J.J 

Nr1EG 

M~02+2 GET PTR TO IJRITE MACRO 

FOUR 

A 1013 MRJMP j f•l p 
o,:?. 
MERE. 

GET PTR TO OUTPUT FILE FCB 
PRINT ERROR MSG AND END JOB 

A 
A 
R 
A 
A 
A ,..., ,., 
A 
A 
tl 
R 
~ 

H 

R 
A 
A 

A 
A 
A 

1014 EJEC 

1015 -~·-···~~--······~·····································~·Y.······· 1016 • 
1017 
1018 
1 0 19 
• n ..... n J.I_ICU 

1021 
1022 
1 0 .... ~. 

c...:. 
10 24 
1025 
1026 
1027 
10 28 
1 029 
1030 
1 0 3 1 
1032 
1033 
1034 
1 0 3:; 
1036 
10 37 
1038 
10::'3 
1040 
1 04 1 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
104 ''3 
10 50 
1 0 51 
1052 
10 53 
10 54 
1055 
1056 
1057 
ln .,.,.. 

- ·-· ·=-
1059 
10 60 
1061 
1062 
·r:E'' l. ..; ' -.J 

1 0 E. 4 
1065 
10 66 

10
,.., 
I;) ,. 

·u-·"~ .L 0 ·-· 

1069 

1070 

1071 

•n-r-""'1 
J.Uf·.~• 

1 0 -,., 
• i - .. 

1075 .. .... ..., ,. 
.&. L• t r.:1 

1077 
.. ,........,.o""'' 
iiJ('~ ., ,..., .. ,. ..... 
!.. ... , ( ';' 

1080 
11~ ~ • .. ' ·~ !. 

l082 

SCMF 1'1ERGE PHASE ROUTINE TC CONPUTE tlEW OUTPUT SEQUENCE COUNTS 

CALLING SEQUENCE: CALL S01P 

~*~······~~---·~··~··············~*··~··········~··••w.••··~······ • • 
S:HDRT FILE 

sse DSC 
* • 

RSC 
OUTPUT FILE 

DSC BSS BRS 

••*••···~~····· 1*~~··········~···~·····*·······~········~··· ····· • • 
:!IE 0 
lf. 

"if. 
lf. 

• • 
l'-

l'- L'E LF'RSC 
lll 

• 
:« 
~ 

• • • 
:. GT LFRSC 
• 
~ 

0 
LE LFRS:C 

GT LFRSC 

0 

0 

HE 0 

0 

• • • • • • • • • • 
tfE 0 • 

SFDS:C 
«"".-'r."~c ~ r .,:,. .:.::. 

LFR~:c 

SF"RSC 

SFRSC 

SFRSC 

LF"RSC 

(I 

0 

<'F ... "C ...... ..:, .. .;). 

-LFRSC 

0 

SFDSC 

SFSSC 

SFRSC 
-LFRSC 

0 
0 

0 

0 

0 

0 

0 

0 
0 

S:FBSS 
+LF"BSS 

0 

LFBRS 

SFBSS 
+LFBRS 

S:F"BRS: 
+LFBRS 

LFBRS 
SFBSS 
+LFBRS 

SFBSS 
+LFB RS 

SF"BRS 
+LFBRS 

SFBRS 
+LFBRS 

SF.BRS 
+LFBRS 

"<'FBF.·" •J " .~ 

+LFBRS 

········~·········~··········•·:.~ .. ········Y.···········~~~~~·~~·~· ,.. 
* OUTPUT 
• 

FILE TOTAL SEQ COUNT DFSSC + --
* TOTAL SEQUENCE COUNT -- LFRSC + u·ssc + 

OFRSC 

SF"RSC 
• 

WHERE LF' 
SF' 
RSC 
""C -~...) ""' 
DSC 
BSS 
BRS 

--

----

LOf'lG FILE 
SHORT FILE . 
REGULAR SEQUENCE COUNT 
SH~RT SEQUENCE COUtlT 
DU MMY SEQUENCE COUNT 
BLOCKS PER SHORT SEQUENCE 
BLOCKS PER REGULAR SEQUENCE 

+ SF"SSC 

• 
~••••~••••••••••~~*••••••••••*•••~••••••~•••••**~~w•••*~=*•••••••* 
SCMP ETHR 

' nv I - , 

LDB 
LDA 
JAZ 

LD'B 

.JAZ 

o A t·' ...J H 1 

LDA 
LDB 
STA 
~DE 
• n t"': 
'- .i.,t" 

. D P 
l.. "' 
SUE 
0 ....... 

'- .1.1 D 

STA 
TZA 
"' ... "' ·~ I ~ 
0 ~ ... 

~ Lt !:' 

SRTC 

SSPT,X 
3,B 
:';: c 11 1 

s. Cf'12 

2 , B 
::: c:Pr,x 
~ ' P. ·-· -·· ,...p ·r x :::; ..:,_, ' .. 
.... 1:' 
.;. !I .n 
~· L , ... T ,, 
.. -... rt'A 
. ., '0 
._. ' .v sorr,x 
4, B 

GET SF PTR 
GET SF REG SEQ CNT 

JIJMP IF 0 

GET LF 
J:;:EG 
IF' 

SF 
JUT~P 

PTR 
SEQ CtlT MINUS 

SF' REG SEQ CNT 
LF 

LESS THAN DR REG SEQ -- LF 

GET LF REG SEQ CNT 
GET OF PTR 
OF REG SEQ CNT c LF REG 
GET SF PTR 
GET SF REG SEQ CNT 
GET ' .F FTR 
MINUS LF REG SEQ CtiT 
GC:i Of 
OF SHT 

Or DUt1 
GET SF 

PTR 
SEQ 

SEQ 
PTR 

,... "..J ,... -
Lrl1 I- SF REG 

c tiT= 0 

REG SEQ CtlT 

CtH 

SEQ CtlT 

SEQ CNT - Lr REG 

770) 

"'Et:> '"'" ~.;: 

0'0 

00 
0 0 
00 
00 

• 

00952 

00954 

00955 
,., t"'' ,;--, r: ;:: 
uu~..J. •'::J 

0 0 9.5 7 
00'358 

00 00959 
00 00960 
00 009E.1 
GO 
00 
00 
f• ., ;J ... 

0 ,.0 
'·. ·o o 

(• ·-1 ··' ... 

nn - -co 
00 
"n ·-· -
00 

00 

(II} 
r. ,.. 
· .. · !) 

Co (• 
·-· ,J 

(· .-, 
•) 1 .. 

!) I) 
1 
.. , I I ... . ... 
t):j 

00 
()0 

DO 
!JO 
r . .. , 
'-' ,_, ,., ,, 
co v 
0 ') 
i l .-, .... ._ 
'I ,, c \) 
I' I , ... 
v u 
l .• f: • v 
n ·) . l 

O:J 
00 

00 
,, ··o ·.1 ~· 
00 
!)0 

OG 
00 
0(1 

.-. u·o . .. 

.-. ~-. 

·.. I) 

0 0 

1)0 
i) :) 

r"'t , .. , 
v •> n ,, 
'.} •.1 
., f'o 

:..\ 1.,1 

I}!) 

GO ,., ,., . ' ' ' . , . 
I~ ('! -· ) 

'"' !""~ ·-· •.I 
!) ') 
- 0 

00962 
i)(l96:3 
009€.4 
"Jf'iQ"r-' 
l1v~.b.:J 

00966 
00967 
(I .-, o- o .::: o"'O 
.. '• :;' 0 '=" 
0 0 9 6 ') 
00';;l7:) 
00971 
00972 
oo·~?:3 

00974 
l)o q7..-J ' ""' .. . 

Ao ~ .., .... 
U ._, . · .. .,. ,. '· . 
!~ ('t q .., ·=t .......... , •. 
0098 0 
- . , Q 8 i u ,_, ... . ~-

n n -=.o·=- ·=-'·-·'-'L .. 

00'38:3 
c 0 9 8 ~~ 
0 0 ·;: ::: c.:, 

nn.~·- -l,iU..,(JO 

I) (I o::, •=• 7 .. ~ v. 
n ("! .::. ··j .:-. 
'·. :;:o •'..J '· • 

I) 1., '"" ·=· q •• .,. '.J ... 

OI"• C! Crfl ._, "' ;_-;; ... 
I! (j q 9 1 
'-!".. .. .. -

" ,, ·~ g ':) ........... :. : .. 
0099 .3 
00994 
00995 
ro L'l -=4 q t~: 
v .,. ~ " 
ro o'~ •:Z •:'\ ·:' 
i) .. ·-~ .? .-
('I l"o f'": o""o r'l 
1.J 1,1 :.0 ? .;;, . 

0099 9 
!j 100(1 
~llOOl 
0100 2 
0 !. 0 (I ::::: 
r ..• ~ .... "' ,IJI.I"f 

0 1(! 0 ':.i .,.,.,. 
IJ "J. 1J J_1 ;',;:. 

0 1 0 (.1 ;:: 

:j 1008 

0 lOOSl 
0 1 0 1 0 
01011 

0 1 0 
0 1 0 
0 10 

i ;:: 
• •• 
-~ .;,1. 
.. . 
.!. ~ 

G 1 0 l 5 

0 1 0 
0 1 0 
0 1 0 

16 
1 7 .. . ,..., . 
.L .-. .. 

r·iu-·19 ' - -

··o1o .... ~. ., s::. .:,. 
r.) 1 n :::· .;t . . ,._ . 
0 
0 

l r i:)r.· . .._ ._ . ,., .-. .::· 
I. '·' C. .-.:,\ 

• 

• 
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002230 
0022 31 
0 0223 2 
002233 
:)0223 4 
1'\ .,.. ~ - '""' C"' uu c..:...:...J 
00223 6 
n " ,.., ~ ,.., ..., 
v '"-~ ,:. c. .;. ~· 
002241) 
0022 41 
.. ,""""'""'"' """ '~· ._, c. c. ... .::. 
.... .,.. ..... ~,. .... 
'-' u c. c. .. .;j 
0022 44 
,.,,-., -'\ AC" ,_, ._, c. c. ... ._. 

002246 
002247 
0022:50 
... ,.. ......... .. .. 
v lj c. c. ..... .l 

C022 52 
,.., .... ---VUC:.C,._J .,:, 
.-..n-. ..... IE' .. 
uuc:.c. .... •"+ 

00225 5 
C 0225E. ,.. ,..-..., .. ~ 
UUC.C.J/ 

002260 
002261 ,..,.,..., .... ~ .., 

UVC.C.g C.. 

002263 
00226 4 
, .... ,., -. -.6 .. 
t..l ..; c. c. ,J 

8022 66 
0022 67 
0022 70 
C022 71 
r'O""''""" _, .... , u c. c. i ' ..:. 
ron- .... "":0 ,.., 
OJ UC.C.I.j 

0022 74 
,,., .. -.,"""'""':' .. 

• _; 1. • c. c. t ,J 

(1 0 227 6 
002277 
,..,...""" ..... """" J_: ll C. .;1 IJ iJ 

0 02301 
00230 2 
"02':>0':> ·-' . .... . .... 
(!0230 4 
00230 5 
r . " - -., 0 ,.. 
1_1 ·- · c. ·:J 0 
nn ........ o ..., 
·-· ,_, c. ..;, •" 
r:'02 ~ 10 
r. .r .. - ·~ '1. ,_, ,_. c. ~- l. 1 

00231 2 
n n""'"'l .., - '-' c: .;:, ...,. 
,.. .,.. _,~, 'lA 

t_; ·-· c. ._ .. J, ..,. 

0023 15 
0023 16 
nn~-:.· 7 
· -· - t.... ._, .1. ( 

002320 
('" . ... , ~ ..,. -=' 1 
0... "- .._ .._, '- A 

1""!!1'='"'::1":" ':. •.. ·. .... .._. '- '
,... .,.. ~ ......... .... 
·-· v c. .;. c:: .;, 
00232 4 
:"'102 3 2 5 
' ! •"!: ::- .., "" 6 .... .. _ ..... c. 

002 32 7 
r •• ·. -·-J-·o 
I.) :,) C, -.J .,:o 
,., t"' ...-~ , . , - • 
1.,1 1_1 .::. ~· .;;; 1 

fl i ; "" ,, "':t ':> ., ... c ''"" _, '.. ..... -. .., ..... •""\ 

;... "' c. •J ...:; ~ 

0 """-.""'.'l' .... c. ..:• ..;. .... 
G l"' ""' .... ..., c::' 
\JC..~W·J 

r. n..., _, ...,,. 
v t..•C. ·;; ~o .... ,......, ..., ...,..., 
... ·. c. ..:0 ~ /' 

002 3 40 
1'"1"' ""'\-"" ~ 
·-· 1.! c. ... -. '"1' !. 
t"' ........... ..... ,"'"' 
u v t:. .. • "' .::.. 
" 0 -,""\.:1 -.. ._1 c:. .j • ...;. 
... ,, ,.., ,.,4 . 
·- · I..' c. .... ~ 
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0 02351 
,..,.,..., .... c- ...... 
l,l •: t::. -:· ._t ~ 

"'' "':. -""~ -. e -"' 
·-· '·· t:. •:.l ._) ,,:: 
0023 54 
-. ·" '"' "' C" I:' 
. :_r c. .:! ·-' ·- · 
t"'t"'- - t .~ 
:..1 I_! (:, ... ~ .,,) 1;o 

1- , ... ....., ~ C' -:o 
.. t.· c. .......... I" 
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'·' '·' c. ·;t '::' 1 
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IJ •) r,_ ..;. '=' C.. 

0 16 00~ 
02517 5 
126005 
02 517 6 
05600 5 
02 51 74 
0 1'""'nl:" 

J.OUU ..J 

02 517 5 
1 '=' 6 l"l 0 •'~ L.. .... •,.I 
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,... c:' • .,. •• 
c. ·-· J. ( b 

0 .5 6 0 0 .;. 
00100 0 
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0 2517 4 
0 1
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1 2600:5 
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,.. .. ..... .... 0 • 
U J. 0\.1 "t 

0010 1 0 
00227 6 
02517 €. 
056004 
00 5 001 
O "" '""C~ -'OV C. 
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O,....c=" • .., C' 
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126005 
025 17 E. 
056006 
001000 
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02~174 

0 1600 2: 
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02~17~ 
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00 2421 
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02:i176 
05600 ·~ 
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co 1000 
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001010 
00
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~"'~~'"\ C't -, r 
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001010 

001004 
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..JJ. O•U..:.• 

025176 
" ~ , ... ,.. -. '-i ._, r:- L' V ,:. 
1'\- C"" "?A 

u c. ·-· j,_ ( ·--: 

01 6 004 
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v c:. ·.) .:. ,. ·-· 
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J.~t)JJ t,J.j 

0251.7 ~ 
056004 
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0560C2 
,.,.-,-= ~ ~, 

'·' c. ._ .. J. t ' ~ 

·--~.-. ,.. r:-
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r: ~._ C"' • '? ... ,. _,, .. .. . ._ - . . "' 

0 .,. ,; n o , . '-'- -, 
0 ...... 11:' .. ..., • • 

c. ·-· J.. ( '1· 

01 .-,...,.. ,. 
I, t:• '~' V ·:• 

0 ""'"'1 "" '" - c. ._J , . ,' 
._ ,. ,..,,., ~ 

.1 c. ._. •.• '·' ~ 
, .... , C' • ., ... 

'·' c:. ·-· J. ( :• 

0 ·--r~o ·· • .:Jb. l ;'t 

A 
A 
A 
A 
A 
A ,.., 
H 

A 
~l 
.~·. 
H 
.~. .. 
A ., ,.., 
A 
·" H 

A 
;:-l 
A 

A 

~ 

H 

A 
R 
A 

A 

A 

" H 

A 
r
..., .. 
A 
A 
~ 

H 

R 
A 
A 
A 
A 
A 
A 
A , .. 
H 

c • • 
R 

A 
A 
A 
R 
A 

R 
.-.. 
H 

A 
A 
R 
A 
R 
A 
~1 

" H 

A ., 
. ... •• 
A 
A 
~ 

H 

A 
·" .. 

·' ' t 1 
.... 
:'1 
-"' 
l"l .... 
M 

.-. 

1 083 
1084 
10 85 
10 86 
1087 
1 088 ... n--J.U0 :1 

10 90 
1 0 91 
1 0 92 
1093 
1094 

1095 
1 0.96 
1037 
1 098 
1 09'3 
1 

• .., .., 
~ 1.0 u 

1 1 0 1 
. ....... -
J,. ,i.V.:O 

...... 1"'1-.1 J. \_J .J 

11 0 4 
1 1 () 5 
1 
. .., ,.. 
~ u C> 

1 10 7 

1 1 0 8 
1 1 0 9 
1 1 1 0 
1' 1 • • J. J. 

1 1 1 2 
1 11 3 
1 1 1 4 
1 1 1 5 
1 1 1 6 
1 1 1 7 
1 1 1 3 

1113 
1 1 ;::o 
'J. • ':) • 

1 .... 1 

112 2 
1 123 
11 24 
1 1 25 
1126 
• ., - -y 
J. .1 c. •' 
11 2 8 . ... ~ ,...._ 
.LJ.C.7 

1130 

1 1 3 1 
1132 
1 13 3 
113 4 
11 35 

1136 
1 

. ..... ., 
J. ... ~ t 

1138 

1 13 9 
11 4 0 
1 1 4 1 

P42 

11 4 3 
114 4 
'I • ... C"' 

i J. '"t ·-· 

1156 

• 1 .- ... 
), : . 0 .,_ 

l "!.""c=' 

·' "' ·.J 

SCI1 2 

S CM3 

S CM4 

:":; CI'i! 

. .. . -

LD ~ 
LD B 
ADD 
LDB 
S TA 
LDB 
LDA 
L DB 
ADD 
LD.B 
S TA 
.J M p 

LDB 
. D"' '- H 
LDB 
STA 
LDE 
LDA 
LDB 
~DD 
' ... T'l L .1J £• 

S TA 
LDB 
LDA 
JAZ 

LDB 
ST A 
T ZA 
STA 
LD:S 
LDA 
LD.B 
ADD 
LDB 
S TA 
J 1•1 p 

I. DB 
LD A . " ... ..J Mi.. 

LD B 
3 T~ 
T7.~ 
STA 
LDB 
L DA 
LilB 
STA 
JMP 

... -~ 1"\ 
tt.N 

' D ~ 1.., ,,. 

<:"TA ..., . 
~~ " .,;:. t M 

JMP 

LDB 
LDI"i 
JAZ 
, D.,., 
i.... D 
cUD .... &..• . " ., _, ..... l;,. 

JA N 

LDA 
LD B 
:"' ..... . ... 
...; t H ....... 
L.JJD 

LD A 
LD B 
S :J B 
LDB 
$TA 
T _ ,. ..._ 
I t:~ H 

STA 
LDB 
LDA 
:_n3 
..... n ~ ,.., .a.; l.' 

LDB 
~-A 

.~ I H 

LnB 

-=·B ~ . 

SLP T ,X 
s . B 
sop r,x 
5, B 
SSP T,X 
5 , B 
SLP T•X 
6 , B 
$ OPT , X 
6 , B 
SC MT 

SSP T , X 
3 , B 
SOP T , X 
3 , B 
~ ' · P T X ~..l> ' 

5 , E 
SLPT , X 
s . :s 
SOP T • X 
5 , B 
.~ ... PT '-~ 
-~ ~ ' f" ~ .. ~ ... ,J:1 

$C 113 

SOP T , X 
4, B 

2 , B 
S S: PT , X 
6 s B 
SLF'T • X 
5 ~ B 
SOPT , X 
6 o B 
SC t1T 

~ ~· p~ X 
~·.!- I' 
2, B 
SC M4 

sof"r , x 
~. ~ 

~ ... 
'"- ' .n 
SLP T1X 

:s .. 
. .J 

$CF' T , X 
6, B 
SC F1 T 

SOP T,X 
4' B 
·;) . ") 
I-. r ..... 

.,-. .... M .,.. 

..:_. '-· • 1 I 

.$S:P T , X 
4 , B 
3:CI1 S 

3 s B 
:,; npr , }: .... ... 
.. :• .. .0 

<':'"> ("> '"' T X ..:;. .._, r 1 ' 

4 • B 
'\" I r, T X 
·. '- I ' 
·~ -... -.. ' r; 
S:OP T , X 
4 ' :f; 

2 ' ~ 
.. -. .... F' .,.. X .: ·:!- I ~ - ,., 1:- , ;:. 

~~ LF- i , X 
. ~ 

·-· ~ b 
' 0~"'"" :: r, ,,.,., 
5, .~ ............. ,, .• .,.. X 
·.!· -.>ri J 

6 , B 

.r ., 

0 ' .D 
~ .. !'., • 'It ..... ..., 
.• --. Ur- l , l\ 

C• ' B 
~ , .. . ,.. ~ 
-~ i_ . ,., ! 

- - ~ 

• 
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GET SF B/S 
GET LF PTR 
PLUS LF" REG 
GEl OF PTR 

RE G 
PT R 

OF E/S 
GET S:F 
GET S F B/ S 
GE T LF PT R 
PLUS LF B/S 
G.ET OF PT R 
OF B/S SHT 

RE TURN 

GET SF PTR 
GE T S F REG 
GET OF PT R 
OF R EG SE Q 
GET SF PTR 
,..~ ... 
1.1 C. I 

GET LF PTR 
PLUS L F" B/S 
GE T OF PTR 
OF 
GET 

B/S RE G 
PT R SF 

SF G ~T C. I 

JU NP 

GET OF 
CF SHT 

OF DUt1 
GE T SF 
GET SF 
GET LF 
PLUS L F 
GET ::JF 
Of B/S 

RE TURN 

SHT 

P TR 
SE Q 

SEQ 
PT R 
B , .. r' .. ~ 

P T R 
B/S 

PT R 
SHT 

GE T S F 
GET 

PT R 
Sf" DUN 

y ~ 0 J. r 

GET 
OF 

Of 
'C" l..• .... 
.;.. t I 

OF D UI-1 
GE T LF 
GE T LF 
GET OF 
'"'u F "" ·· <"> 1:• , .. ~ 

RE TURN 

GET 8F 
OF '<"UT 

-.> <' I 

0 f D U~1 

RE TURN 

PT R 
SEQ 

SE Q 
PTR 
... ,-
D f~ 

PTR 
SHT 

PTR 
SE Q 
S EQ 

GET S F 
GET 

P TR 
Sf SHT 

! F 0 IIJ M C· -· ' '. 

SF REG SEQ 

SEQ CtH 

SEQ=S F BIS REG 

RE G SEQ 

SHT SEQ CNT 

SEQ=S: F BIS REG 

S E Q CNT 

Ct"IT=S: F REG S EQ 

RE G S E Q 

REG S£Q 

SEQ=S f" B/S REG 

SEQ CNT 

r •J T-<' F ._, ; 1 -~ 

C ..... ll I () 

SHT S:EQ 

~ HT 

RE G SE Q 

<:: -::- Q - <:: F B1 I <:: .... - - ..... -

SEG! C:tH 

C ~lT =S F 

CiH - 0 

'"' >G ,.. .. - l S EQ 

$EQ=L F 

r tJ T 
._ 1 1 I 

.-. N ~ 
'- · i I 

0 
0 

CNT 

I I t.: f'l 

" , .... J:• , . .:,.. 

SEQ 

S HT 

S F:Q 

REG 

GE T 
r·1 T '·! I I '~· 

U PT R 
LF :( E i:i 

~ EQ CN T 
. ... , ,J ...;, 

... li ·r 
~ ; 

:S E Q CNT 
LESS THf'l N DR 

LF 

GET 
GET 

REG 

!...F 
OF 

SE Q CtH 

L- •. 1 T · 11 

SEQ +LF 

SEQ +LF 

CNT 

SEQ+L F 

CIH 

SE O-.. LF 

CN T 

OF 
GET 

REG 
PT R 
SE Q CllT -- Lr REG S EQ CtiT 

SF Pi R 
GE T S F SH T S EQ CNT 
GET LF PT R 
11 I tW ~~ L F R E G S E G! 
GE T OF PT R 

C 
• . .,. 
·1 . I 

OF '"· ; IT ·-. ,") 

!JF Dl.Jt•: S E Q 
GJ::T ?. F PT R 
··· E .,. ·.-.: F " ' ... 1..,' ~ 1 ..., D o"'~ 

1-.-,.. I - PT '"• 
.1..:.. '· · ' · " 
P ~ ;_; S L F B i ' S 
GET 'JF PT R 

B/ S RE G 
S!:" P TR 

OF 
GET 
o":. .- ., ._.t. o 
~- c- T 
.I · -

~ [-
-~ .. B '"' ( -~ 

PTR 

,-. ,.I r - <"· r ....., ,, -.,:. 

CN T 0 

SH T S E t;! 

REG SE Q 

S:EQ=SF BIS 

SHT SEQ 

P t tl<"' 

'- ·-· ·.} 
• r- ,. .• ~ .,.. ~H T t..r !.:1··· ~ _. SE Q 

~ ,.. .,.. ,.., .... 
I.J C. t LJ ~ 

OF B/S 
RE T IJ R~·: 

...,..,." 
r 1 " 
SH T BIS 

S EQ ~IH -LF 

S HT SEIHL F 

S E. Q+LF 

B/S REG s 

B/S SH T 

B/S REG 

B/ S REG 

REG SEQ C 

B/S REG $ 

B l <"' f _, SHT 

.... ·- . 

00 
0 I) 
00 
00 
00 
DO 
00 
00 
0(1 

00 
00 
0 0 

!) I) 

I) (I 

0 I) 
,, 0 ,. 
,.. " 1.) 1) 

') 0 
r: o 
co 
0!) 
0(1 

G 0 
' I n c • 

(' ,, ·' :.; 
00 
ill"! . ' 
..... ' l 
~ ' co 
f l tJ 
'" ' ., (' 0 ... 

"(; OJ 

1i 0 u • 

0 
,, 
C• 

00 

oc 
00 ,., , .. 
:._; • j 

co .. , ,·. 
\.! '•' 

(; 0 
(il) 

GO 
GO 
CG 

.,., ,. 
:) 11 
.'l I j 

·- ' 
•' •) 
' • ' I 

" •' \1 • • 

i• •"• 
... . '·· 
r: ,~ . . . 
I • l"• 
;J I 

'· " . ·' ·' ··: . . . '·' 
' · ,·, 

• J 

0 0 

... , ,., 
\ ·.• 
(JjJ 

!) .:; 
,-., ,, 

• I 

J :· 

u !J 
.... '· 
'J '·' .. .. 
• I 

.-, I . ,_. .I 

r. n I} 1,. 

• • t". 
. . ··' 
::· ;J 
,.1 •) 
'-· 
..... (· 
' .• 

. ' l' . . 
I~ (. 
,'\ •'J ..... . .. 

,., ,. 
·- . ., ... ~ 
J • 
(• 1. 
·~ .l ,, ,. ,_ .; 

• 

01028 
0 1 02 9 
01(1 :3 0 
0 1 0 3 1 
0 1032 
'r 1 u· -=- ·-:. ·- ..... ._, 
0 10 3 4 
0 1 0 3 5 
0 1036 
01 03 7 
01038 
01039 

01040 
r. " .-. A 1 v i .. , ..,. 

0 1 0 4 2 
0 10 4 3 
0 10 4 4 

• 0 1 0 4 5 
010 46 .. 
010 4 7 
0 1 0 4 8 
0 10 4 9 
r,• • "' c:- r... ,L I~·.J•o~ 

0 1 0 51 
0 1 0 52 

01053 
0 1 0 5 !~ 
(", .. .. t:' r= oJ. U..; ._I 
,, ' (I r:' , IJ l • ._1 •:" 

0 1 0 57 
0105:::: 
0 1 05'3 
0 1 0 60 
0 1 0 6 1 
U ' ' Ot'-.. J. ,;::· 

0106 :: 

0 1 0 6 4 
01 065 
n • 0"\ ,.... C 
l,i l '·" 0 ·-· 

0 1 0 6 7 
0 10 68 
0106'3 
0 10 7 0 
0 1 0 7 1 
0 1 0? 2 
010?3 
"'')..,.. 1,.i J. I t ' ~ 

0107'"; 

010 7 6 
0 1 0 7 7 
0 1 :) 7 •::0 

I '-' 

U107'3 
I) 1080 

0 1 0 8 1 
r- t n n? v .. . 0 ,_ 

01GS: 8 

(1 1 08~ 
010 85 
0188(. 

01087 

"lO r,, •, 
,_, ij '=-' 
U108'~; 

(' • r·r• .... 
• J, ) ;;;• '·' 

0109!. 
n i •· c- : O.' L ... ~ "' , _ 

0 109 ~; 
0 l. 09··~ 
0 1 0 9 •: 
010 96 ,.,, .. ~ 
l)i!.t:J/ 
Ol. O~:·; 

(! i (i~· ~: 

0 1 1 0 (; 
Q 1 l 0 1 
,.. • • t .... .... 
l,f ._ .l I •.:. 

n• -:o-~ ... ,\ . ... ·-
0110 '; 
O • • t· "" • . .:. · .. ··-' 
(!;• r-r 

- .!. oJ t.:_o 

Oll P:' 
0 ;. :l I} :::: 

i) ~ 1 !f.' 
i ' ' ' l" _, i i J. 

• 
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00236 4 00 2421 R 
00236 5 02 :51 7 4 A 
0 023 6 6 0 16002 -A 
0 112367 00 1 01 0 A 
00 2 37 0 
00 237 1 
0023 72 
002 373 
00 2374 
002 3 7 5 
0 .... ~ .... ..... 

Lt C. .,) I 0 

~1 0237 7 
002400 
00 2401 
0 02 40 2 
002 4 03 
(102 4 0 4 
00 24 0 5 
002 4 06 
002 4 07 
0 0 2 41 0 
00241 1 
0024 12 
0 0 2 41 3 
002 4 14 
0 02 41~ 
0"0 2 41 6 
::1024 17 
002 420 
00242 1 
002422 
002 4 23 
1 0242 4 
002425 
~02 4 26 
002427 
~02 43 0 
OC2 43 1 
0 0 2 432 
00 2 4 3 3 
nn ""\ ,. ...,4 
._. ,,1 ...: ... ~ 

0 0 2 4 3 5 
00 24 3 6 
032 4 37 
0024 4 0 
002 441 
~·~ 244 2 

0024 4 3 
::1024 44 
:) 0 2 ·1 4 ::; 
(J 0 2~ 4 6 

0 0 24 4 7 
!J02 4 :5 0 
00 2 4 5 1 
0 02 4::5 2 

00 2 'l '5 3 
OG2 4 ~ 4 
:102 45 :5 
00 2 -l 56 
0 0 24 :5 7 
tJ:J2 4 60 
:) 02461 

00 2 4 53 R 
025 1 76 A 
0:5600 3 A 
00500 1 A 
056004 A 
05600 2 A 
0 '"'"' 1 ...... "' c. ...,) ; ._, <H 

0 1 6005 A 
025 1 76 A 
056005 A 
001000 A 
0 02421 R 
0 2 5 1 74 ~i. 
0 1 60 0-l A 
025 1 7 6 A 
0 5 6003 A 
00 5 00 1 A 
056 0 0 4 A 
Oer c· o'"' ..JO I C. 

0 25 1 74 
0 1 60GE. 
02 5 175 
1 26 005 
0 '.:>'""1""' ·' ~ . .) ( 0 

0 5 60 05 
0 2517 5 
0 16003 

A 
A 
A 
A 
A 
A 
A 
A 
A 

1C:E.00 4 A 
0251 74 A 
1 26003 A 
1 26 004 A 
05 5033 A 

A 0 2 ~ 17E. 
0 1 6003 A 
1 2€.00 4 A 
056001 A 
02 ~1 7E~ A 

A 
A 

0 1 60 0 3 
00 10 1 0 
0 02 4 45 R 
0 1 60 04 A 
0 01 0 1 0 
0 0 24 ~ 0 
0 0100 0 A 
10 2 1 75 R 
os :;. oo:; A 
0 0 1 000 A 
0 0 2 4 40 R 
0~6 (1 0 6 A 
OOlCIOC A 
1 0 21.76 R 

006505 A 
00 0 4 04 A 
100 0 00 A 
o 1 o 4 o·5 P. 
00 2 ~ 6 ::0 
0 00000 
c ooo oc 

R 
A 
A 

0 0 2 4 62 00650 ~ A 
C02463 0 0040 6 A 
0 0 241:",4 QOG2 00 ~1 

0 0 2 4 65 0 00003 A 
00246(;. 
" '1 '"' 46"" ~· '· c:. · . ... 
·:o?4 -o . .. I 

0024 70 
000000 
1202 4 0 

R 
A 
P. 

<C"<7"A ~ ,! ._• L C.~ n 
.. -.n~~ 4 A J,...).C- 0 . M 

,.""_ ... ... _ ~ 
·-· ... c. ..... , .:,. ~-

00(;0 00 A 
O O IJO GO A 

1167 SCM~ 
11 68 
1 1 69 

11 70 
1 17 1 
11 72 
11 73 
1 174 
11 75 
1176 
11 77 
1 1 78 
11 79 

1 1 80 
11 8 1 
11 82 
11 83 
1 184 
1 185 
1 18 6 
11 87 
11 88 
1189 
11 90 
1 1 9 1 

• 

SCI'I6 

LD~ 
LDA 
JA Z 

L'DE 
S TA 
TZA 
STA 
STA 
LD :S 
L, DA 
LDB 
S TA 
J 11 p 

SSPT•X 
2 , B 
SCM A 

S OPTJ)( 
3 ,B 

::; spr ,x 
4 , B 
S OP T• X 
3 • B 

4•B 
ro, .,. 
C.' D 
S S PT •X 

GET SF" PTR 
SET S F DU~ S EQ CHT 
JUM P It NO DUMMYS 

GET OF PTR 
CF RE G S EQ CNT=St DUM SEQ CNT 

OF" S~IT S EQ CNT = 0 
OF" DUM -S EQ CNT = 0 
GET L t PTR 
GET LF B/S REG SEQ 
GET OF PTR 
OF B/S RE G SEQ=LF" B/S REG S ~Q 

RETUR N 

GET S F" PTR 
GET SF" S HT S £Q CNT 
GET Or PTR 
OF REG S EQ CNT= S F S HT SEQ CN T 

Ct SH T SEQ CN T = 0 
OF DUM SEQ CN T = 0 
GET S F P TR 
GET S F B/S S HT SEQ 
GET Lt PTR 
PL US LF EI S RE G SEQ CNT 
GE T OF PTR 

0 0 0 1 1 1 2 
00 0 1 1 1 3 

E.1••••••ll!~ 

00 01 11 4 
0 0 0 1 1 1 5 
00 0 1 1 1 6 
0~1 011 1 7 
00 0 1 11:3 
0 0 0 1 1 1 9 
00 0 1120 
00 0 11 21 
00 0 112 2 
00 01123 

0 0 
00 
00 
00 
0 0 
0 0 
0 0 
00 
00 
0 0 
0 (1 

11 92 
1193 S CMT 
1194 

. l DB 
LDA 
LDB 
STA 
TZA 
~ T A 
STA 
LDE 
LDA 
LDE 
AD D 
LD:S 
S TA 
LDB 
I. D A 
ADD 
LDB 
ADD 
ADD 
S TA 
LDB 
LDA 
ADD 
srA 
LDB 
LDA 
J AZ 

6 ' P. 
SLPT •X 
s . n 
SOF' T•X 
~ , B 
SL P TJ X 

Dr E/ S REG SEQ =SF" B/S S HT SEQ +LF" B/ S REG S 
GET Lr P TR 

00 
00 
00 

0 1 12 4 
011 25 
0, 1 1 2 6 
01 12 7 
0 112 8 
0 1 1 2 9 
0 11 3 0 
0 1 1 3 1 
0 1 1 3 2. 
0 1133 
0 11 3 4 
01 1 :.3:5 
0113 6 
0 11..,7 ...... v .. 

1 195 
11 9 6 
11 97 
1198 
119 9 
lC:OO 
120 1 
1 202 
1 20 3 
12 0 4 
1 205 
1206 

12 0 7 SCI'I9 
1 2 0 8 

1 2 0 9 

12 1 0 S CI'I7 
1 c 11 

1212 SCMS 
1 2 13 

121 4 S CMA 

12 1 ::1 

121 6 S E04 

1 217 S T 0 4 

LDA 
J AZ 

ST A 
J MP 

• 
WRITE 

E ... , . ~ 
" J. I 

DCB 

DAT A 

3 , B 
4, B 
ssr T. x 

4, B 
T SE CIJ X 
~O P T , X 
3 • :F 
4, 13 
1 • B 
SDP T•X 
3 , B 
SCM7 ' 

4 • B 
SC M8 

S CM P 

~hS T04tO 

• ST04' 

GET REG SEQ C~T LO NG FI LE 
PLU S SH T S EQ CN T 

PL US R~ G S EQ CN T SHT F I LE 
PL US SH T S EQ CNT 
STD R ~ A$ TOT AL SEQ CNT 
GET OUTPUT ri LE PT R 
GET SHOR T S EQ CN T 
PLU S R: G SEQ CNT 
MAKE I T TH E OU TPUT TOTA L SEQ CtH 

GET OF" PTR 
GE T OF REG SEQ CNT 

JUMP I ir 0 

GET OF S HT SEG! 
JU MP IF" 0 

RET !_; RN 

Or B/S REG S EQ = 0 

Of B/S S HT S EQ = 0 
RETU RN 

. ~ . ~ 

£ C.L0 

1 21 '3 
1220 
1 2 2 1 
1222 

r JEC 

···~····~~~······ ~ ························*······~················ · · • 
• ' SRTC - SORT CON TROL TABLES 
!I! 

4 ..... ..... ""' 
,;, .::. '"" .,.:, • 
1 •;:. ·:· 4 "' """-'- ~ 
.. •'"\ ~ t= 1111111! 

.&. C. C.J ~ 

SRl"C CONT AINS POINTERS, 
ri LE MA CROS AHD CONTROL 

WO RK AREA S AND 
BLOCKS 

1 2 26 ·~·············~~-············· ~ ···· ~ ··· · ·······~*······ ············ 1 2 27 ~AM E IFC A, Of CA , S lCA• S2CA t S 3C A · 
12 28 
1 .... .... ,.., 

c. c: ~ 
1230 
12 3 1 . ...., ....; ....; 
.&.c...;. c. 
1 2 33 
·~--4 
J. c. ·~ 
.. -... , .. ~ 
.!. C·~·J 

1 23 6 

:-:> IH C 

NAME IF CB,O FCB, S 1CB, S 2C B, S3C B 
N AMZ X~ F l, XS f" 2 , XS F" 3 
NA NE ~- l C LS tS2CL :S , I F CLS , CFCLS 
NAt1 E I FR D 
iH1 :1 E 
NAME ._,., ,, 
!: 1.:" ·- · 

JiA T A 
DA T A 

CLR~,~R T5 , LU~, LU 5F 
TLFC , C TL S 
~ 

') 

0 

STA RT OF S OR T CON TRO L 
I NPU T R ECO ~U CDU~TER 
ACCEPTED RF:r a RD COUN TER 

TA BL E 
I !'1 P T 
ACCP 

S ET 
S ET 

BY 
BY 

AST1 B 
A:S NB 

90 
~ {) 

0 .; ,. 
00 
00 
00 
0 tl 
00 
(I (I . 
I) 0 
0 l) 
00 

01138 
0 • • 3 q 

J. ! . 

011 4 0 
0 1 1 4 l 
011 4 2 
01143 
0 1 < A • 

lt..t 4 

Cl ' 1 A • • ! ""i· • .) 

01 146 
U" ll-i/ 

.. ........ I' 

0 1 148 
01 i4 9 
o 1 1 s e 

co 0 1 15 ~ 
00 011 5 2 

00 ('11 1 53 

ory 01 15··· 
00 0!. 1 !'\ 5 

... , .. 1 .... ·• 
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E .2 VORTEX LISTING 

ooe6e:5 
002626 
0025 27 
00 2630 
00 2631 
002 632 
002633 
0 02634 
002635 
002636 
002637 
:..:02640 
002641 
002642 
002643 
0 026 44 
002645 
002646 
00 2647 
002650 
00 2651 
002652 
"'"'"""'' .. ..., , ...._ C.O...J.,) 

002 654 
00 2655 
002656 
002 6:5 7 
002 660 
G:'2E.6 1 
00 2662 
'l n "" 6"" "" • v l,.. '0 -.I 

(!0 2 66 4 
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\10 2737 
0027 40 
0Cl27 41 
002742 
0027 43 
n n-.....,.1: ,.. .. • .. • c. ( ..., ...,. 
0027 4 5 

000000 A 
000000 A 
000000 A 
000(100 A 
00000 0 A 
000 000 A 
0 0 0 0 0 0. A 
0 00000 A 
000000 A 
00000 0 A 
000000 . A 
000000 A 
000000 A 
000000 A 
00000 0 A 
000000 A 
0000 00 A. 
000000 A 
000 00 0 A 
000000 A 
000000 A 
000000 A 
000000 A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

000000 
000000 
000000 
000000 
000000 
00000 0 
000000 
oo ocoo 
00 0 00 0 
000000 
0000 00 
00 2 74 2 R 
00272 1.) R 

R 
r. 
A 
A 
A 
A 
A 
A 
A 
A 

002731 
00000 0 
000000 
000000 
00000 0 
00000 ~ 
00 "('~~ VfV \.1 

000000 
00 00 00 
00000 0 
002672 R 
0026 7".5 R 
0027'0 0 J;: 

A 
A 
A 

OOOCO::J 
OOO OO::J 
000000 
00000 0 
003377 :< 
0000 :)0 A 
003324 R 
OOCOCO A 
0032 1 7 R 

A 

00 .-, , A ~ .... 

.;) J. f;~ / " 

002757 R 
000000 
00 0000 
0 0000 0 
000000 
00000 0 
00000 0 
000000 

A 
A 
A 
A 
A 
P. 
A 

ooo ooc 
003027 R 
0 00 (;00 A 
QCOOOO 
oo oco o 
!JO OD OO 
000 00 1: 
0 00000 
000000 
,., n ,., "' 0 .., ._, u ._, .... to• 

A 
A 
A 
A 
A 
A 
A 

003077 R 
000000 A 
8000:) 0 
GUOO OO 

A 
A 

1306 

130 7 

130 8 

• 

1 309 

1310 SPTS 
1311 LPTS 
131 2 OPTS 
1313 fASS 
1314 
131~ 
1316 fALS 

• 

1317 FP.ns 

1 3 18 
1 319 
1 3 2 0 
'""""1 ·~c. 

1 3 2 2 
1 3 2 3 
132 4 
1 3 25 
1326 
1 3 2 7 
1 329 
1 3 29 
1 330 
1 33 1 !II 
1 33 2 !II! 
1 333 • 
1 3 34 • 
1 335 • 
1 33 6 • 
1 ..... ...... -.:,. ..;, ,. .... 
1 338 
1339 
1 3 40 
1341 
1.342 
1 3 43 
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XSfl 
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PROGRAM PAGE 20 LISTING PAGE < 

D~TA 

DATA 

DATA 

D~TA 

DATA 
DATA 
DATA 
D!HA 
DATA 
DATA 
DAHl 

0 ' 0 ' 0 ' 0 • 0 • 0 ' 0 CTL FLD 3 

0 ' 0 ' 0 • 0 ' 0 • 0 , 0 CTL F'LD 4 

<XSF' 3) 
<XSF't) 
o:s r2> 
0 
0 
I) 

0' 0, 0 

CTL F'LD 5 

CTL F'LD 6 

PTR TO SOR T ~CRK fiLE 3 
PTR TO SO RT I~DR K fiLE l 
PTR TO SOR T WORK i-ILE 2 
PTR TO CUR REC IN SF I/0 AREA 
PT~ TO ST ART OF SF I.'O AREA 
PTR TO END -1 Of SF I/0 AREA 
SAME AS AB OVE fOR LONG FILE 

SSPT 
SLPT 
soP ·r 
SF' AS: 

S f A!.. 

SET BY INIT 

$ ET BV It'll T 

S ET BV II'H T 

S£ T BV INIT 

SET 
S F.: T 
S ET 
SET 
SET 
SET ,, ,.. T .,::.. c.. 

'BY (~ S NB 
BV (.J S MB 
BY ASM B 
BY Irl iT 
BY !NIT 
B't !NIT 
EY INIT 

D ~ TA SAME AS ABO VE FOR OUT PUT FILE SF AD SET BY I N ~T 

DAT A <F'A SS) PTR TO Sr A~EA PTRS 
DATA ( f ALS) PTR TO Lr A RF. ~ PTRS 
DATA <F ADS) PTR TO Or AREA P~ RS 
D~TA 0 P TR TO ST AR T or C~~ OUTPUT RR 

SAS: P 
SAL P 
S AO ? 
DC AI' 

DATA 0 P 1R TO END OF CUR ~UT P UT AREA DC A~ 
~ATA D PT R TO ACT I VE ARE ~ ? TR S F AC 
DA7A 0 PTR TO AC T IVE ARE A p ·rR 
D~TA ' LU5) LUS DCB 
D0 TA ~ SNC B IF ~O P !~ N SAM E AS OUTP UT 
DAT A CFCBI> PTR TO SORT IN PUT reB 
DA TA 0 SOR T IHPUT LOGI CAL U~IT NUM 
DATA ( O ~C B> PT R TO OUTPUT FILE I/0 MACROS 
DATA C IF~ B> PTR TO INP ~ T FI LE ! / 0 MACRO S 
WORK riL E SEQU EN CE CONTR OL 

~ .- .- -. 
·.> r r .. ... 
D ,-. .t"• ... - . -,- .- I ' • r .:. ·--
DS l 
DI L:..; 
FS 01 
S I D! 

UORD 0 PTR TO I/0 MA CR OS FOR TH I S WDRKF I LE 
1 SEQUE NCE COUNT 
2 DL1Mt1 V COU NT 
3 REG ULAR S EQUEN CE COUNT 
4 SH~RT SEQUE~ C E CDUN 'r 
5 BLOCK COUN T f,ER R~GULAR SEQUEN CE 
6 BLOC K COUNT PE~ SHORT S EQUEN CE 
7 BIT G = WRIT E 3 WIT CH 

BIT 1 ~ DUMMY : WITC H 
BI T 2 = END OF SEQUEMCC SIJIT C~ 

S ET 
S: !':. T 
::.£ T 
~E T 
~ E T 
,~ .- T ._., .:. 
<"'" 1.:"' T' 
._ .. r_ 1 

·. ~- T 
.> ·-
SF. T 
~ r- T 
~ &.:.. I 

. ,- T 
-~ c. 
<' ,. T ;,. &:. 

BY 
BY 
BY 
!3 '( 
:SY 
B 't 
""' " Dl 

B \· 
BY 
BY 
BY 
BY 
BY 

DATA 
8 FLO GK COUNT 

<S1CB ) ,Q,o, o,o,o, o ,o, o PTR TO S 1 !·iAC Sl iD ~ ET BY 

ASIH l 
AS t~B 
A·:; M B 
H! IT 
Il'i!T 
AS MB 
A~ l'l B 
A::,· l'l B 
HI I T 
~) S fsj J} 

r ,. ,. ,. . ~ -
.. ':~ M B 
A S t·1B 

DATA CS2C B) , Q,o, o , o ,o, o , a ,o PTR TO S 2 MAC S2I O ~ ET BY I MIT 

DATA 

774 ) 

00 

DO 

f)0 

0 0 

GO 
00 
" . L· Lf 
f) O 
DO 
1)0 

00 

co n ,, 
' .... 
!) ~~ 

"" .. , ._, 
:·· ., ... . , 
(!!") 
y .... 

.... ,, 
-· ·-· uo 
0 :) 
, ... '"II u ,_, 

(: 0 
0 I) 

,., ') ,_. ; 

lj c 
.·. li .. . 
00 ... .. , ... '. 

GO 
" . '-' iJ 
c: 0 
1 
. ., ... - ··' 

fi ,., 
·' v 

,1 ('j . . 

• 

01246 

01 "::>4-, ... { 

01248 

0 124 9 

012 :50 
:1 1251 
01252 
01253 
01254 
, .• ~. 55 
ViC.· ... · 
n . .... .,.6 
~ 1 c. ..... 

01257 

0 1 258 
" ' '=' 5 •) " ..... 
O li~E.O 
"1 .-, .;• l 
\J C. C• 

O i·J~ ·J 
A.C:U &... 

01263 
Ol26 ·"'~ 
Cl265 
f . .. .-• .c: . ..-
., .~. '~. "-" 0 
n • ....... -t..: :.. •:.ot 
8i26 i: 
fl 1 ·:· f:. q 
. L L- .... 

(I • ·~ . , 0 
J. •- ,.. 

Ot ·=·7J. '-- . . 
r. i ·=· ? ·::· l..i 1- '- (' t.. 

0 1273 
('I 1 -=· 7 t . ... . .• ,_ . . 
.-• .;;.- • • -,!:';" 

•.;. .\ •-:. ,; ·-' 
n,--.-~ .... . ;. c. t' -:.-. 
(11..-,...,7 
.. .:. •- I • 
•'1 1 .-.. ., '"' l. i:tC• 

0127':; 
0 1 :~ 8 !) 
ro 4 ~""or'o4 

IJ l ..:. C• L 
,.. . .. " ..... 
"' - ·~ 0 !''. .... 1 ·=- 0 ""::• ' .I , __ ...., ..... 

0 12 84 

01285 

• 

( 
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0 0 2 7 4 6 
0 0 27 47 
0 0 2 7~ 0 
0 0~ 7:51 
l·Jo '"'..,. .. ? C.t'..J L... 

00 27 56 

00 27 :; 7 
0 027 6 0 
~ n .... ...,. ,. • 
·.• • .. • c.r· o1 
002 762 
0 02 763 
no2 764 
00 276 :i 
(1!)27 66 
nu.:: 76 7 
002 77 0 

ooe ?72 
n ""::''77 ~ 
'-' \J ~,,-

0027 74 
,, n .... "-~' ...,. IIIII:' 
!l t,:C.i i .J 

~0 2 7 7 6 
~"' ""' ~ ""?~ 
... J) c. i ( ( 

0 0 3 0 00 
00 300 1 
0030 02 

O(' .,no'' ,...,.., ._, 
"·'"'" o· U J.I.j lJ '+ 

''U' " OC~ .... .,) • .J 

0 030 06 
0030 0 7 
"' ,., .... ,.. . ,.._ 
u u~._, .a. v 

n n ?n 1 '. .... .... ..... ""' 
C r. "" " ' '! ~ .; .;; ~ ..... 
~· ·" ..... " """ ~ u.:.· v .L ..:· 

00 0000 
000 00 0 
00 0000 
00 00 0 0 
0000 00 

. 
00000 0 
00 0000 
00 0000 

000 0 0 0 

0 06:5 0 ~ 
00 0404 
100 000 
00 30 00 
003 2 66 
00 0 00 0 
000 0 0 0 
00 1 0 0 0 
1 0 2 7 5 .:. 
0 000 00 

0 0 6::50~ 
000 4 0 4 
1 00 C O O 
01 0001) 
" 0'"' '"' 6 ·' v .j .:. Co 

OO OOGO 
0 000 0 0 
001 0 0 0 
1 027 7 0 
oc ooco 
0 065 05 
,.., ,., ·•· ... n "' \,1 \J 1,.1 •-;- l• ,. 
.. n,•,l·, ,... ,., 
~ l,l l.t I .J,. 

0 1 0 ·~ 0 0 
;'\ i"o .- , ,-, E ' 
U U .;, • .:. "" r ... 
nni"'!. f\no'\ u u u l,.l v ..J 

0 0 !) (I() :.; 
r,~ ... ~(· c:-: ._. \J L ' .1 . ' • .J 

. , ... ""' " 0 ' J. \ ,1 .;., v ·:. 

A 
A 
A 
A 
A 

A 
A 
A 
H 

A 
A 

A 
R 
A 
A 
A 
R 
A 

0 • • 
1='1 

R 
A 

R 
A ,.., ,., 
~ 

A 
...; 

"' "'· (103 1) 1 4 00 0000 

,...,, ..... ,. C' nn ,:- c r rt":' c,· 
1_1 ... ...> ~J 1 -· u \.1 0 ·-' v ... ' 
~. 0 3 0 i E. 0 0 0 4 a lf A 
'·"'-""'17 u~..;, ...;. , 

U~ .. , ~~,... ..... 0 
,_;.j oJ C.. (..; 

0030 21 
rt !"' ''J ;'\ ':'> ":\. .... ._. u ,_ '-· 
ro f ' "'"\ r . -. -
'-' ,1 ..;, ·,;. c. ,_J 

.. ,.. ...... ,,., ,.. -
" u ~~· ~· u .... .... 
01 3 4 0C ,-:; 
nn--·-s·- n ;,; u ..::,. · ~. • •.:· " ,.. ,.. ....... ,.. .... '" 
U U ll t • I,.• :_; H 
,.. ,.., .. , ..... ... ..... 
!J u '·' '.1 · ) • •1 

('030 2 4 0 01 ')(1') ·" ... 
• ,.. ""' .... ~ - • !" ~.., 1 .. ..... 

._; 1.- ..;. ._.: c. ..; .. ..... - · "" ... ... ;t.. 

U . ...... ..... - ""':: 
•. ..... . -· '·· 
· · ~n .., , ... . . ·- ·-· ..... 

! • l'o '" ;... - .., 
· • I ~· '•' .;,. C 
... n""'""' -•.1 'J ..;. ~-· ~ .:_. 

ro-,·r ~· . ·' .... ·- ..... .,. 
,. l- ......... ~ 
._. •. ·-=· i, ' .;. · - · 

" GO!" n ...... 
~· ' '· '-

0 

v u 

, o n .:). c~ ·1· 
'• "' o I 

1 000 (1~.: 
,., .... .., r· 0 . ... 

l.,l '..l ,:,o ,I I •_I 
,...,.. ..,.. ....... . 'I"' ·-· ... .;;, .;) . · .. 
OC OC'"' 
r. ,.. ...... . ,, r... 
! ·-· 1.) ,_, • .. • : .. 

...... .... - .. - . ... ,... ,.. , I.' "'" 
' .. ' V ..,) '·' .; o 0 i, l '·' L ,I '..' 

0

) 

.-. -
A 

C• . ' 

"'· 
C~' 3 03? 10 3 0 2~. R 

,, 0 3 c .• ' ,_, ..... 
····"""'"'' ... '4'"' ._1 ·-· .j .... c. 
t"' ... -.. I'\ ... ~ 
• .. o • o,::. •.• ""! .;:. 

~n .- r:-·.,e 

' · ' ~· ~ ._. 0 • • ·' 

n " ""' ~ ·- ........ ~ ... -
" nn ~ "'tt'\ 
! • .. • :,• .... ' ' ' · ' 

,., .. 

1346 ,. 
1347 .. 
1 3 4 8 • 
13 49 • 
1350 )f. 

1 3 ~1 ~ 

13~ 2 * 
1 3~ 3 ,.. 
1 3~ 4 • 
· ~ - 5 -. ..;,;;:~ '"' 
1 35 6 • 
1 357 ~ 
.. ..... c:' ..... 
... • :,. ...J 0 

1 3 5 3 
, . .,,..o O 
J. ·~· .. .,..... ,. .. -
~ ,.:, 0 ... M. 

·~ 6? • 
~..., ... 
1 3 6 3 !t: 
1 3 64 • 
1 365 ~ 
• '"' 6 6 ... . ,;. "'· 
· ~c. ~ ... ... ,.:. I' ~ 

1 368 lf. 

" '"' '9 .i..;,;. c:> 

' '"' "" 0 < ~ ' 
1 3 7 1 
1372 

-.•. 
~ 

Y, 

:« 

I/0 

4 -"'\ -:t ..., i ._:, I .;, 

! 3 7 4 
1 37 ~ 

• 
S lC ~ 
S lCB 

1376 

1 377 
1 3 78 

1 37 9 

! 3SO 
.. ~ ..... 1 ... .. , 0 

1 38 3 S lCLS 
1 384 

1 ~ .... ...:· 0 ..,J 

1 3 86 
1 3 87 

• 
' 

I'IER GE PROG RAl·1 -"' --,...H\.It. 2 1 LiST I ;; G PAGE ( 

S '(S TE" SW I TC H 
EIT 
BIT 
BI T 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 

DATA 
DATA 
DO::; TA 

0 
0 
0 

0 - ON• AC CEP T INPUT 
1- ON • AC CEPT OUTPUT 
2 ON, US E R EX IT 
3 ON, END Or FILE- S ORT IN 
4 0 N , K E Y !·l 0 R D S D R T 
:S ON , END OF SORT ~HAS E 
6 ON , FINA L MERGE 
7 0 N , F E 0 F Otl S F 
S DN1 USER O U TE>~IT 
9 ON, SKI P FI NAL t'1 ERGE 
<::: '( ~T E M '" " 1"' .-. " ...... _.. .~...., .. , ~ .... n 

LI NE PRIN TER OUTPUT 
PHA S: E OUTEXIT 

F ILE SW 
l::U FFER 

S WCH 
L PSt~ 

MBUF 

S ET BY ASMB 
S ET B'( iN I T 

S ET B'l' I NIT 

MACROS F OR INPUT, OUTP UT AND 3 WOR KFIL ES 

S INI 
S IN I 
S RT1 

•Ar-R,... ,., c.. u 

DATA 
0 t..c.- N 

I 1 .. 11 

, I Mp llf 

DATA 
READ 

DAT A 
~lR!T E 

J ' l!:' ~ I I . .. 

DATf1 
CLO S: E 

J !~(' i1 . .. 
Tl :=if A 
0 P E r~ 

• "'' """' w. -.J , ., r ,.,.. 

D ..... ,. ,... ,..... , .... 

, ., r -t' "" 
t '\ 0:.. M L• 

FI LLS 
CALL S 
CALL S 

IN LOGIC AL UNI T NUM BE R ~ 
S 1CA, S2 CA, S3 CA, IF CA,O FCA TO OPEN ALL 
IFRD TO READ INP~ T FIL L S EQ UENTIAL LY 
SDR TFILE1 AND 2 WRITE I•IA CRDS 
S lCL S AND S2CL ~ TO CLQ SE SOR TFI LES 1 

C" L •._ ~ T .- ,... ,.., ":"'- 1 ,.... ,... ~ ...., •""' ,... <"" """' , .... A .,. ,.., n r-. ,... ... , 't ~- • n 1 t 'T' A .-., To 
H _.. .1. r '-' H J ...:;. J. '..- H f ~ a=. I,.,. h J ..:;, ..:0 ..... H I L 1 LJ f'"' ~ I '1 .1. I "i r V I H 11 J..l 

5 FILE S 

At·! D 2 

IFRD TO REA D INP UT D I ~ECT L Y CTA GS ORT) 
OUTPU T, S DRTF IL E1 , 2 ~ ND 3 WR I TE MACR OS 
CLO SE MA CRO S ;: OR ALL 5 F ILES 

0 I / 0 MAC RO S 
>r; B l,Q,(I y(j 

• -a 

" ... 3 

' M .... -. -o 

(I 
r· c s 1 , o , o , 1 

"' .... •• - o"'; 

iJ I / 0 NACR OS 
r cP. 2 ,o ,o, o 

- ,., "' -o 

') 

rc&:2 .o.o,1 

F OR 

FOR 

l 

S ORT ~J O RK FI LE 2 

-.-- ... I'/'~ .·· 

F 

00 
0 0 
00 
0 0 
() () 

c:o 
0 0 
:JO 
!) (I 

01286 
U· t ·':J07 oo.v• 
0 1 288 
0 1 2 3 9 
0 1 290 
0 1 2 9 1 
0 1 2 '3 2 
0 1 2 9 3 
01294 

Q(, 0 1 29 5 
(!(! 0 1 2 9 6 
.• . t' "" ...: "' "' "' ,.. ~- . . :..: ,.-. '"' ;.- ,-.,; .:.; 

r. ;, 0 1 "'9 7 .... . _, c. N • 

· · 01 - ·· o u IJ c: '1 ·-· 
a o o 1 2 9 ·3 
oe 0 1 ~:o o ,., ... 
·- " 
(i(J 
(i ( I 

co 
G 0 
00 
DO 

; , .... 
•) •J 

0 .·, ~.· 

(;0 

n :"r . ' 
... , l 0 l 

"" 

r . u·· 
·-· 

. -i.i . : 

0 1 3 0 1 
0 1 :302 
0 1 31) :~: 

U• 1 ·:· ,-, 4 .... ·-· 
0 1 .-. ;·r c:: 

.:, - ·-' 
0 1 :3 0 6 
0 1 :'30::' 
01 30:3 
0 . .......... ,...., 

... ..:• u =' 
0~310 
o 1 ::n t 
0 1 

,.., .. .-. 
..:· J. ,:, 

l'l I ':• 1 ·:• j, ..... • •• 

0 1 :::1 4 

0 13 1 ~ 

0 1 3 1 6 
0 1 3 1 7 

0 1 3l 9 
0!32 0 

U-- • .-• .-. 1 
1- ..:· c 

:) 0 0 1 32 2 
.· . . -. 'j • ·:· ·;j ';· 
•.• :; I I ,L '•' t, ,. J 

(. ( ' 
) . I 

G :; 
,.1 (; 
·~ .... 

"" '.) ·-· 

U
,., 1 -. ... e;· 

,) c. ·-· 
0 1 326 

_ 1,_, .... -.. 
!J ,,) c: •' 

.-. 1 ....... -. ,. 0 

v .:, • • ·:. ·::· 

or: O l3c~·::: 

---. . ... ... .... ----- ·------.. ·-··----·---... ---~ .. --.. ···------ -.. -·-··~·---·'"---· ..... --·- - - ------·-·----.. ---··- ---·-·---- ·- ·--- - ----····- - -·-----· 
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· .,~~··· ., . .; .. · •, ... . . .. " . . . . 

. . - .. .. - ·- - - .. . ·~. ... . . ··- . . .. 

' • 

E. 2 VORTEX . LIST l NG 

003044 0 1 0000 A 
0030 4 :1 003300 R 
0 0 3 Q 4.6, 000000 .. A 
o oao~+?": 000000 A 
0030~0 001000 A 1391 JM Pll 
C030~1 1 0 30 40 R 
0030~2 000000. A 1392 DATA 

1393 WR I T£ 
0030~3 00650:5 A 
0030::54 000404 A 
0030:;:5 100000 A 
0030:;6 010400 A 
00 3057 003300 R 
'J03060 000000 ~ 

H 

003061 000000 A 
0030€.2 001000 A 1394 JMP!« 
003063 103052 R 
003064 000000 A 1395 S2CLS DATA 

1396 CLOS E 
00306~ 006505 A 
003066 OOOC;04 A 
003067 100000 A 
003070 013400 A 
003071 003300 ~ 

"' :)()3072 000000 A 
003073 000000 A 
003074 001000 A 1 397 JMPll 
003075 103064 R 
0 03076 · 000000 A 1 398 S3CA DATA 

1399 S:?.C B OPEN 
003077 006::'.iO:i A 
003100 000404 P. 
003101 100000 A 
003102 003000 A 
003103 003312 R 
003104 000000 A 
00310~ 000000 A 
003106 001000 A 1400 JI'IP• 
003107 103076 R 
003110 000000 A 1401 DATA 

1402 Rt~D 
003111 006505 A 
003112 000404 A 
003113 100000 A 
003114 010000 A 
00311~ 003312 R 
003116 000000 A 
003117 o c·o o o o A 
003120 !)01000 A 1'403 JM P • 
003121 103110 R 
003122 000000 A 140 4 DATA 

1405 WRI T£ 
003 1 23 00.6505 A 
003124 000404 A 
00312~ 100(100 A 
003126 o fo 40 o A 
')03127 003312 R 
003130 0 i)O '0 0 0 A 
0 0...., 1 ...., • 

..:>~VJ. OOGOOC A 
003132 001 000 A 1 406 JMP• 
003133 103122 R 
003134 000000 A 1407 DATA 

1 4 09 CLOS E 
003135 006505 A 
003136 000404 A 
003137 100000 A 
003140 0134C :} A 
003141 oo~·'"'l"' t ..;. .;) c. R 
···o~•4-:-·.• ._, . '- ()00000 A 
0 r' -=· 1 4 ·:> ... ._. ..., 00(:1)(1 0:: A 
;) 0 3 1 4 4 001000 A 1409 JMP• 
003145 103134 R 
0')314E. 000000 A 1410 IFCA DA T A 

1 4 1 1 IFC B ::I PEN 
:)03147 006505 A 
0031 50 000404 A 
no~· ·"'l j • .;. J. .._1 100000 ... 

M 

003152 013000 A 
~·'"'"'4C'""\ 
l J u ~ J. ...... ..:> 0 ,.,. ""' .... ._ ..... ... u ..... ..;;. c. ~ .... .. , 
r'>f',..o4 C"A 
~.,t t.; ..:1 J. .._f ""t 

n ,., >"'\ t" • ,., "" -..•u•J•.•c v " M 

'J0 .... 1c-"' ; • ..:;, _, ...J 000000 I~ 
"'\n""\4*'' VU.jJ.,_to 00100 0 A 

H 1412 JMPlr 
""0_1_'"" v .;, ...J, 103146 R 
003160 000000 A 1413 IF"R D DATA 

... 4 ... 
J.--+~'-+ READ 

003161 "0 6 "'n"' v ._,u-• 
,, ... 

"U.,'€"' ... ..;6 ''- 000404 r. 
" 003163 100000 A 

003164 GltJ OOO A 
003165 00332·~ R 
nn~~ .. "h • .. .;.. .!. -::- -

..._n,.,.nrro 
'.' '· •.• '·' '·' '··' 

~. 

M 

003i.67 000000 A 
003170 00100 13 A 14 1 :5 J~1P• 

.: . -. . . .•. . . . . . .. . ,. . ~ .. ' . . . 
• 

P ROGRAM PAGE 22 LISTIN G . PAGE < 776) 

! 

• - s 00 
-

01330 

0 or; 01331 
fC:Bz,o , o,t . 00 01332 

!f!-S 01) 01333 

0 CLOS E IJITH f iLE MARK 00 01334 
FCB2t0t0t1 00 Ot?·"IC;' ...., .j ._ .. 

ll - 3 00 01336 • . 

0 I /0 MACROS FO R SORT l~ ORK riLE 3 ·o o 01337 
FCB3t 0 t0t0 00 01-"':,-?•:;. 

.. ....., o,J ....J 

~-3 00 01339 

0 00 01341) 
FCB3,Q,Od 00 01341 

•-a I) 0 012:42 

0 0 0 01343 
rc:s3,o, o ,1 e r) 01344 

"--S 00 01345 

0 r. I' v J 01346 
FCB3t0 t 0d ,., il ' . 

, .... .. .. 1)'"4 ... 
"' -· . 

' 

ll!-8 IJO o·· ... ~n J. •,) ~ . ·.:· 

(I I IO MACROS F"tJ R SORT INP UT 00 (11':'4'=< 
· - ' .1' rcBz,o,o,t OPEN I-II THOUT REWINDING * r . (J • 1,; (;1350 

. 

l«-8 no 01351 

0 0:) 01""" .,, ·-· -
fCBI,OtOd 00 f•1':>~? .... ..... ·- ·--· 

•-a O;J 01354 



.. . 
• 

E . 2 VORTEX L IS TIHG 

00317 1 
3031 72 

00 3173 
13 03174 
00317 :5 
0:)3 1 76 
tJ 33 17 7 
00 3200 
003 2 01 
"'n- - o~ 1,.1 •J ..:· c. c. 
003 2 03 
•"~03 20 4 

00320~ 
"o·:·~n,.. IJ J <-J '- U 0 
r.,..-...," ... 
UU.jC.U ... 
n ..... .., ~.,o 
........ -.J - ... 

003 211 
,~ " ........... .. ~ 
~ \ .1 ..:· L:. .1. .::.. 

O o "':t~1.., 
- L. . .... 

1 03 1 60 
000(100 

R 
A 

006505 A 
00040 4 A 
100000 A 
G 10400 A 
00 .., ......... 

..:•...:•C. ..,. 
000000 
000000 
00 1 000 
! 0 3 172 
000 000 

R 
A 
A 
A 
R 
A 

006505 A 
000 4 0 4 A 
.. ,..,....,._nro "' 
.l u.U U V U H 

<1Q"::t.:tOO l• '•• r 
i"ot'"l '""' .. \ - •• V Li ._:, ..;;. C. :.;. 

.... "",.,""' t)l)IJ4.1liV 

000000 

A 
R 
r:t 
.~ 

i.4 1 6 
1417 

141S 

00321 ' GCl DOG A 142 1 
003 21~ 
I.)J 321 E. 

~o ...... -·_,. IJ .,j C. J. / 

003220 
033 221 
""" .... ---V..J..!IoC.C.C. 

I '!!"\'?~~--=-_,.,.; ..... """~ --· 
, .. ,,.. ..... """"_"' 
I) I) .,;. C c_ '"t 

n "-."""-C" 
1.1 '·' ._;) .:.. c. ·.J 

0 .. ..,~ ~6 .., ._-.._~. 

,, . ' -.......... ., v '·' ..;,. c. c. t 
· t•'"l -. """l """'r'o . . ... ·~-, c ..:· ,_, 

.,....., ,....n .t 
l L' .:.• C \.• "1' 

000000 

f'tn ' r, Q ,.. o_.IV0-1 _, 

fJC0404 
" "~"'"' 0" J.VUI.,.I 1,.0 

n1-n n n 
U .l.::> II.IUV 

00 ? ":1-:1·~ '" ...... .... ·-· 
~00 0 0~ 
t">f'"("'l"" \.' l' !,• 4,; v l.1 

0010 0 0 
1""""'"'"' . ,. .L U ..;)C..l ;::. 

0(: 0(100 

.... ,., 
A 

A 
A 
A 
; . i 

A 
R 

A 
A .... 
r: . 

A 

00 6 505 A 
000404 A 
1 00000 A 
010000 A 
003 3 36 R 
ocooao A 
0 00000 
00100 0 

A 
P. 

103 23 0 R 
· ·· ·--=- ·-=- ~":"" n··J r•n•c" -· .. • •• ·- ~ L.. - i_ •.• • ' ·-

003243 OC6 :;o :; A 
"''r1 ":""=' ... 4 onn ....,_f'!."'! ,-::, 
•• ·-· .... !... '"T ~ \.' • ., ....,.. •.• ,. 

00 
t"t (. 
v:.J 

~ ·~ 4 .. .;.. c. ...., 
32~ E. 

ryo 3247 
00 3250 
" ,., "" .., ., 1 . .., ·-· ...;, .:. "::) 

on::: 2~2 
Cl0 ~32 :i 2 

tJ c 3 2~ 4 

':0 3256 
' ,.. -· -. --:, -..>\.;..;..C. .J I 

n , .. ~--.. ,..o 
J '-' ·= r.: 0 

" ,, .., "' <: , '"''"""·' '- ... '• 
~----.-.6~. • .. • .: ..;. c .:. 

C'J 32 6 ~ 
., !] ~ -. " .. 
~ · .:• .::. 0 I 
" (", -· ...... -, .. , !J \J ... ·• ,._ ( •J 

!)0 3 27 1 

.... i"o "*• .... , .., ""\ 
·''-'V C I' .:• 
·~! ~!3 274 
• ! , ., -:· ·~· "7 c: 0_., ._. V •- I • .. • 

~ "l ............ -- , .... ... ..;..e,,• o 
'"I ' ' I ":! :0 ? ~ ... - -· ~ ' ,. 

10 0000 A 
0 1 00.· 00 A 
00:3 3 36 R 
000(;()0 ~~ 
000000 A 
OC l Ol• O A 
103242 
OOO OO C' 

006:::005 
00 040~-

l ~~ co ~ 
l' '·' .... 

00000 0 
OO O OC>O 
1\ r . ,... ~ 0 '' '-''-' V .. I'\.! 1.. 

0 0 0 0 0 0 

.... .-. .-. .... ... \ ) ..... '·' 
r, .-. 
uv 

0 ,., L"' I"' ' .. • . . . (. " • v 

' .-. ... .... ""' .·· 
~ L.. i) .:: !i.r \,.i 

~ ...... ... ""' .... "" 
J.C:.. U~ .... IJ 

1202 4 0 

A 
A ,, 
H 

A 
R 

~ .... 
A · 
~ ,, 
H 

~~ 

,.., .... -.. ..... "' "' 1"11 ,., '"' ,.. ,., ~ ...... 
' ... : • -:.: 'J ... '·' ,_, ·.• ._, \.1 IJ H 

·· __ , " L-.~(1 0 ' A 
' ._ • J tJ . I •J • .. • r 

,. , '"" ~ .-., ,., -"' ,. ,., • 0 It ,.., 11"1 .... 

'·' ' .J -.:.· •• :.· .... a:. ·-· .... • .. • '·t ._: ... 1 .. , 

~""' ,., ,__ .... , ,....., n'·'n G'' .... ...... 
'• ;_• ~ .:.. I, .;_. _1 1_1 I) . 1 •.._1 '-' 1'"1 

0"\f"' ·'-t - o " nn- r, ..., .......... 
• ") . :- .:. "' ·-· ·-· 1.1 · ' .... •.i ' • 

.. .... -.,.. . .... C"' ,..,..,.""" "' .,... ,",' 
',' •, I ,_-; .;:o 1,) '• 0 i,l 1_1 I) l,f \,I 1,1 ~ ... "'_ ..... ,..~ ,... .... " ... ,., ..... ,., 
'·' 1.' ·-• -::.· '-' C• ,_. '·' '·' '·' 4..' '·' .•·~ 

00330 7 1:-:'0 2 40 ~1 
,.., ;'"' ;;, ":' 1 ,, .. .-. 1.. ~ ... .-. ,.. 
•..1 f,J v ._. ... ~ .1. ..:. .J c. - . .; :'1 

00~~3 1 1 12D2 4 0 A 

142 2 

1424 

'"2"' 
.1 '"t ·- · 
142 6 

1427 

1428 
1429 

1430 

14 3 1 
1432 

1 4 33 

143 4 

1435 

IFCLS 

OFCA 
crcB 

OF"CLS 

FC El 

F'CB2 

1 4 36 FCP.3 
nn -- ...... ... ,_ .,;. -:.· .!. c. 
,... 11"1 -- 4 ..... 
1.) •: • .:_. .;, J. ·=-
n 0 -· ..., • 4 .. ·' ·=· .;::. .L 

000008 
nt">,...-.t"'o ,... '·' ,_. .... ,_, ·-· ·-· 
0 00 40 0 

DATA 
!.JR ITt 

DA TA 
CLOSE 

JMP J! 

DATA 
OPEN 

DAT A 
REA D 

J MP• 

DA T~ 
WRITE 

'" .. ". ...J I t I" 

DATA 
CLOS E 

JN P~ 

FC B 

FCB 

FCB 

P1ER GE 

·a 
FC BI 

• -B 

•-a 

• 

PRO GRA M PA GE 

CLOSE I-IITH OUT 

. . 

23 

F'ILE MARK 

0 SORT 
F'CB C,O.CI•l 

OUTPUT F'IL E l / 0 
OP EN WITHOUT 

MA CROS 
RE Wi ti DIN G 

~ -8 

0 
F'CB O,OsO, l 

1ft ·- 8 

(l 

FCB OiO,{l,l 

~t-8 

0 
f CP. o, o 

CLO SE 
' 0 ' 1 

~ .. 8 

• ' 

• • ' 

. ' . 

UITH 

. ' . 

• • ~ 

f iLE 

• 

• 

MA RK 

FILE CONT ROL 

r · t ! r. r • ._ '- COI':T RDL 

• 

LI STI NG PAGE ( 77/) 

llL K SORT 

BU< "f"RT -~ i.J 

~lD RK 

; .

0
~ . .,.. 

r .f :1:. 1 .. 

F I LE 

F r r. .. E 

00 
oa 

• 

00 

01355 
01356 

0 1 3 ~ 7 

···1 ""'L=' ,...· u .,\. .. ~ .j '-• 

0 1 3::09 

0 (1 0 1360 

00 
*:: ;) 

Ou 
0 I) 
'} 0 

01) 

0 1 36 t 
01.362 

O t ")O::'J 
.;. ~· lj o,J 

01 -.t"_ ,t 

.:• "' ... 
0 ~-?t~r: 

L ·-' .I •.J 

013 66 

I) ,"'1. .-, • •'!• 6 ~ 
.• "' '.J ... ·- · , 

" ··· n 1 ':· c. ·'":'· 
) '·' ._ ·-· t;J ~.· 

., ... , ,_, ... . 0 136<) 

0 1 3 7 ~· 
U··•"='7' .J. ·-· ... 

0 '17 ' ... ·~ c. 

l 0 .J 01 1'\ -"7•'"; ..:. { ' ...... 

0 13 74 

• 

. ' . • • ' • F ILE CON TROL BLK SOR T WDR~ F I LE 300 0 1 37~ 

. . ......... _ .......... ................ - .... -.. ._ _ ........ , . .. ~ . ....... . .. .-. ... - ~ . . ... __ ,.., .. ..... ........... .. _, .. ....... ........ - ..... . 

• 



. . . . .. . . .. . . . . . .. . .. - . . . . . . - . ·- .. . . . -
• 

. 
E.2 VORTEX LISTING PROGRAM PAGE 24 LI ST ING PAGE < 778) 

• 

0033 1:5 
003316 
0033 1 7 
0 03320 
003 3 2 1 
003322 
003323 

00332 4 
003325 
003326 
003327 
003330 
1')03331 
00333 2 
003333 
00333 4 
00 ........... .. . .j .:. ~ .... . 

00333 6 
003337 
003340 
003 341 
003342 
0033 4 3 
0033 44 
0033 4:5 
0033 4 6 
0"033 4 7 
')03350 
.... ,.. ............ 4 
;.; u .::.~ .j ..J J. 

0!)3352 
0033 ~ 3 
003354 
00335~ 
' • n - ,.., c:> 6 Vll.:'i~...J 

0033 57 
C033E.O 
00336 1 
00 3362 
003363 
"" ..,..,64 './ .... ._4 .._. I 

!)033 6~ 

S0336 6 
1)0336 7 
00337 0 
,, ') .., .,. 7 1 
._. ~· v 
'"ln- ..... 7~ . ·.· ., ...,) ._ 
'J O? ? ?~ 
... - w ~ -

00337 4 
00337 ~ 
0033 76 

0033 77 
003400 
·:-0 340 1 
')1)3402 

0 00 000 
000000 
ooo ooc 
0000 00 
120240 
120240 
1202 4 0 

A 
A 
A 
A 
A 
A 
A 

• 

1437 F'C:BI FCB I • I I o I o • F'ILE CONTROL BLK S ORT INPUT FILE 00 0 1376 
000000 A 
000000 A 
000 40 0 ~ 
000(100 A 
000000 A 
000000 A 
000000 A 
1 2 0 2 4 0 A 
1 202 4 0 A· 
1202··,o A 

1438 F'CED reB . , . . , . • riLE CONTROL BLK SORT OUTPUT F'IL EOO 01377 
0 0000 0 A 
000000 A 
000 4 00 A 
000000 A 
000000 A 
000000 A 
00000 0 A 
12024 0 A 
120240 A 
120240 A 
000000 A 
006010 
120240 

A 
A 

0 54 02€. A 
00 2000 A 
00 4042 R 
003403 R 
000000 A 
003402 R 
000000 A 
000116 A 
001000 A 
10 33 ::50 R 
00000 0 A 

006:50::i A 
00040't A 
1 00000 A 
010 40~ A 
003377 R 
000 000 A 
0 00 00 0 A 
001000 A 
1 03365 R 

00005 0 A 
00340 2 R 
OOOO OC A 

1439 
1440 

1441 
1442 

1443 

1444 
144~ 

CLR:S 

1446 

1447 LLI5 

EtHR 
LDAI 

STA 
CALL 

. 
JMP• 

ENTR 
i..:RITE 

JMP• 

DCB 

144S LU:5B B$S 
144 9 EJEC 

• 

MDYE BLANKS TO LIST OUTPUT BUFrE R 
• • 

LU5B 
MDVE,LUSB+t,Q,LU5B,0,78 

!": LR5 

. 
LU~'~'Oil 

i.IRT~ 

4 0, t U5lh0 

WRITE LI S T OUTPUT 

DCB rDR LIST OUT PUT 

1450 ~--····~·~·····~ .. w.~······~·····~·······*·······--~·w.••••*~Y.··~··*~··· 

0 0000 0 
000001 
000002 
()00003 ' 

14:51 • 
CDMP - VARIARLE- LENG TH COMPARE 

CCMP IS AN ALGEBRAIC COMPARE ROU TINE. 
. IT CO Pl rARES THE TWO ~ lRING S EY SU BTRACTING 

ONE 1-:0RD AT A. TIME. 
THE t1 

IF THE NUMBER Of BYTE S 
ALGEBRAICALLY <S HIFT ED 

CALLI NG SEQUEN CE 

IS ODD~ THE LA S T BYTE S ARE COMPA RED 
LEFT AND SUBTRACTED) , NOT AB SOL UTELY. 

CALL 

1 • TARGET r rELD WORD ADDRESS 
TARGET FIE LD BYTE NUMBER <O DR 1 ) 
SDU RC~ FI EL D WO RD ADDR~SS 
SOURCE F I ELD BY TE NUM BE R CO CR 1) 
NUM BER OF BYl.ES T O ~ E COMPARE~ 

1452 • 
14 53 • 
14 54 • 
14~ 5 • 
14:5 6 ,. 
1 4~ 7 • 
1458 • 
1 4 5 '3 ~ 
1461) * 
1461 • 
146 2 • 
1463 • 
1 46 4 • 
1465 • 
1466 ~: 

1467 • 
146 2 • 
1469 • 
14 70 • 
• 4 .., . • 

2 . 
3. 
4. 
5. 
6 . SE QUENC E IN ~ICATOR,O-ASCENDIN G ,-1-DE SC END 

R E S \) L T 0 T G T E Q .i: R C -/ . 
~ t' ... 

1472 • 
1473 • 
1474 • 
.. ... .., .:;, -
.l "'t ~- .. .. 

1476 ~ 

EXIT PARAMETER S : PARAMET ERS 
P AR AMET [RS 

1477 ~ CALLED BY S I N J,SRTl,ME~G 
1478 • 

1 ' 

+1 - TGT GT SR C 
- 1 -r i-_'T t T 

- lu' Lt 

4 AND 6 A~: E U~~C: HAN GED 
3 AND Cf-l ANGE D 

• 

1479 ···~~~·-······ .. ··············~--~~·~···~--~·*•••** ** •·· ~ -·~········· A 1480 TW EQU 0 DI S PL TO TARGET WORD Pt.R 
R 1481 ~B EQU 1 DISPL TO TARGET WO RD EYrE NUM!ER 
A 1482 SW EQU 2 DI SPL TO SO URCE WORD PTR 
A ' 14S3 S B EQU 3 DI SPL TO SOURCE WORD BYTE NUME : R 

• 

00 
:)() 

00 
00 

00 

00 
0(1 

00 

01378 
01379 

01390 
01381 

01382 

(I 1 ,.., '"' ..• 
~ 0 .;, 

01::::84 

0 .. """•"""I t 
J. .,.:. 0 ·-' 

0:) 0138E. 

~0 
t"l f• ..... ..., 
(!0 
00 
00 
(i(.l 

~· i) oc 
00 
0 0 
(I (I 

00 
t::J 
(II) 

00 
;j(l 

Cl 0 
0 :) 
00 . ~ 

tl u 
00 
!J 0 
!)-:) 

00 
(I (I 
.... ,, 
v _, 

t• , •• 
•• t ) 

i'"t ... 
·) ·• 
( • ( t -... 
0 0 
o·o 
00 
(1 (I 

01387 
01388 
'J. '! • :' C• Oj 
1 .&-·-•v.~ 

D 13 9 0 
" '1 ·:· ·:- ' ._, ._. . ·. 
,. 1 -""\ ..... •""lo 
IJ •."'• jl c_ 

0 t .-, .-. .... 
1 .,:. :.? .. :-

nu1'=:q4 
I. ·- ., 

01::::95 
0 ··-·•::a' J. ..:,. •' b 
0139? 
t'\ • .-. rl ,.., 
1.,1 J. •:i : oj 

rl • . . r'l r. 
.. J. ..;t :;" ;.-

(1 1 ·1- 0 ;) 
Oi.:i(li 
O··· r·· .... ;. ....._, ,_' t7". 

0 1. 4 0 :3 
01404 
0140':\ 
014(:6 
,. ... .... 0.., 
;,; .&. • ... ( 

01.:108 
0:.409 
(! 1410 
0 J. .; 1 1 
.-,;4 --·:;,. 
V A l L. 

(' '4· ,·:• • J, ~ •J 

01414 
Oi4 15 
n ~·i " ·~ .. .i. ~ J. ;:-• 

0 1 4 17 
0 14 1 8 
... t '! ;..A 1 •=a 
v A. t •'• ... 

01 420 
~11 42l. 
(• 1 4 .-, ·:;. 
J ... c. '-· 

... 



. . . . . . . . .. . . .. . . . . . .. _ ·- ... ~ .... ~· _ ..... . .... ... .. 
. :. . . . 

I . .. 
' .. ;.: ' ' : 

E.2 YORTE~ LISTING 

0034~2 
0 0 34~3 
0 03 4 ~4 
003 4=.i5 
003 45 6 
003 45 7 
003460 
003 461 
003 462 
003 4 63 
003464 
003465 
003 46 6 r·o - ... ~..., U ~ '"t O .' 

00 3470 

"0 _ .. _,. ..... v .;.. '"t t' c. 
0 03473 

"O""' .. ,IC" U .:J ..... I.J 

00 3476 
003 477 
~ 03:100 
00 3 :i 01 
003 ~02 

00 3~03 
003 504 
"0~ "' 0"' u .:>..J ..J 

~ ·o ..... -=o"" J .,:. ._1 C• 

003507 
J03 51 0 
"0 ''"'1' v ..)-1 J,. 

0 03512 
00 3513 
003514 
C0 3515 
003516 
003517 
0035 20 
003 ~21 

003~22 
003523 
003524 
003:=i2:i 
00 3526 
O n:"? C: ~7 

J V-J'-r 

00 - e ~o ..,;; ._1 ..:J 

003531 ,.,,., ___ .... 
IJ V ..;) ·-- ..:• C. "0_ .. __ 
'-' " .,J .., -~ 
C03534 
003 :;3~ 

003:i36 
0 035 37 
,, 0- ... ~ ... 
IJ . ~· .J "'t 1..,1 

00 0 00·4 A 
000000 A 
006037 A 
003452 R 
01:5004 A 
0010 1 0 
0037 4 0 R 
015001 A 
004241 A 
12500 3 A 
004241 A 
006120 A 
003 471 R 
05 4001 A 
001000 A 
003 471 R 
00. 1 000 A 
003762 R 
001000 A 

A 

001000 A 
00400 7 R 
001000 A 
... o .. ~·- ... -ll "+ 'J c. .. , ~ .. 
01!500 4 A 
00:5311 
0010 1 0 
003530 
005311 

~ 

H 

A 
R ,.., 
H 

n ~ t:r.,..,. A 
\J .J . .J l' v ... 
nob-r'1"' .., ..... ...., 
100000 

A 
A 
A 006145 

!0 0 002 A 
001010 A 
00 35 21 
001002 

001004 
003746 
01~004 

00101 0 

R 
A 
R 
A 
R 
A 
A 
R 
A 
A 

003740 
045002 
04!5000 
00100!: A 
00 3 502 R 
00601:0 A 
10000 2 A 
.. - ... A-' - -J....JIJ~OC H 

0:5 422 5 A 
00 6 015 A 
1 00000 
l ·o ·"'_, ~oc. 

144221 
0 010 1 0 

A 
A 
A 
A 

1484 LGH 
148:5 COMP 
1486 

1487 
1488 

1489 
1490 
1491 
1492 
1493 

1494 
1495 CJPl 

149 6 CJP2 

1497 

1 498 

1499 

1:500 coso 
l::iGl coo;; 
l::i02 

1~ 03 
1504 
1505 

1506 

1 507 

1508 

1509 

1~10 
1~11 

1512 
1~13 
1514 

l:il::i COOl 

l::il6 C003 
1~17 
1 5 18 

1:519 
l:=i20 
1:521 

iJG3 ~4 1 0037 4 0 R 
003542 00 1 00 2 A 1522 
00 - - .. -t .j._,.,. .;, 

00 3544 
003545 
O:..t 3546 
003 :547 
') 035 :50 
0035 51 
00

_ ... ., .... 
V..J..JC. 

003 553 
.... ,; .... C' 54 v v ..:• ...J 
Oo ....... C'c: 

.._:, ..J .J ._J 

003556 
. , , , - C' c- '""? 
VU~..J..,t ~ 

003560 
003561 
.... ,.., .... C' ,2 v v ..:• .,J 0 

"' "'- - '-1,) .... ..:; ,J 0 ..;; 

0035€.4 
"'0- C" ' -v V-' O ....J 
..._,.. .... c:-E " 
IJ '•' . .;) •J i 0 

0035 E,? 
~r.-r::-7"' 
•.• fJ .;:_. ·-· u 
00 3571 
nn ~ ... - .... 
• " ..:· .J l .:. 
~"• ~ - C':' ..,. -lj 1.1 v ,_1 (' .,;t 

........ -.C"~4 
'·' ,_.~ ~.:.! .... r -, ., ... ,., _ 5 
c.l ~~ ...:• ·-* -/' , 
-0""'~6 I J . V -...' I' 

003 57 7 
003600 
''0"'"0 1 \. ' ..;.. 0 

00374 3 R 
001000 
003746 R 
015004 A 
00~31 1 
00101 0 
00360 2 

055(10 4 
006015 
10000 2 

A 
A 
R 
A 
A 
A 
A 

04500 2 A 
n" ..- ,.,""" a- A 
UUOt.•c. .__• H 

100002 A 
004450 A 
.... ~ ... .... ,... 
vu .. • L .L.&. H 

006l25 A 
1 00000 A 
0 "'' ~ 1"' ~ ._i L I) '·' 1"1 

003574 R 
nn•r.~ ·-,. 
'-' ... L 1..' '..' ;_ 

,.., ,... 
003 7 4 2 " 
0 0 lOOO A 
n I"! """ -:- · • ,.
t..! .... .;; ( ..,. ~;. 

015004 
00101 0 
00374 0 
C450GG 
001000 

R 
A 
A 
R 
A .., 
({ 

00354 7 R 
r-. ,., ..... r n ,... n " ,. ~ • .:: ,A. 

'•' \.' ·::! 0 'J C '·' \.f ~ 1.1 J. ·-• M 

O·J 3E.03 
() ... .... __ ,4 
.. ..... •::0 '=' 4.1 

n "' ~,... 0,.. 
·- · \. 0 ~ '=' .J 

" H 

10000 2 A 
004250 
001(10() 

1~23 

1:524 
1525 
1526 

1527 
1:528 
1 529 

1530 
1~31 

1!532 
1 C' •"'\""" 
~ ,;} ._) 

~ C'- .. .a. ,..) .:> .,. 

1535 

1537 

153 8 

... -9 
t. .J.:> 

1540 

1541 
1542 

COSl 
C012 

1543 COlt 

1544 
15 4~ 

"ER GE 

EQU 
EtiTR 
LDXE 

LDA 
JAZ 

LDA 
LRLA 
AD D 
LRLA 
AD Dl 

STA 
J NP 

JMP 

J ~1 p 

.JM P 

LJJA 
Dl'iR 
JA Z 

Dt:IR 
f"• 'T A 
~I H 

"'l'T·E• ..., • .t:• 

JAZ 

j.;p 

LDA 
JAZ 

INR 
IN R 
J !1 p 

AiiA 
STA 
LDA EM 

AtiA 
SU B 
JAZ 

JA P 

JMP 

LDA 
DAR 
JAZ · 

DI=':R 
S TA 
LDA E• 

LL RL 
CPA 

J AZ 

J AP 

JMP 

LDA 
J~Z 

INR 
J ~lP 

LRLA 
JMP 

4 

•-1 

LG H,X 
CRT F.: 

Tt.x . 
1 
s :&,x 
1 
C.JP2 

CJ P1+1 
C.JP2 

COSO A 

COS 1A 

C1SO A 

C lSlA 

LGH , X 

COO l 

I r-tt X t... un• 
Tw. x 

~+6 

CRTG 

CRTL 

l GH , X 
CR TE 

sw , x 
T l • '·' ..-.: ' {". 

C002 

i..HW 
CSA'·l E 
T W ,:..; 

LHW 
C$AV E 
CRTE 

CR TG 

CR TL 

LGH, X 

C0 11 

LGH,X 
sw.x 
s w.x 
s w,x 
8 

Tw,x 
-·-~ TO 

C: RfG 

CRTL 

LGH, X 
CRTE 

rw .x 
(;1)12 

sw ~ x 

8 
C003 

....... --- ----· - - ·---- .. 0 0 0 -o • - - .,_,. - ........ 

PROGRAN PAGE 25 L I S T I li G P A G E ( 

DI SPL TO LENGTH 0~ MO VE 

GET PARAM LST PTR IN X REC 

GET NUMBER OF BYTE S 
RETURN EQUAL IF LGH IS ZE RO 

GET TARGET BYTE NUMBER 
TIMES 2 
ADD SOURCE BYTE NUMBER 
TIMES 2 
PL US START OF JUMP TABLE 

STORE 
GO TO 

IN JMP I NSTRUCTION 
JUMP. TABLE 

TARGET BYTE o, $0URCE BYTE 0 

TARGET BYTE Q , SOURCE BYTE 1 

TARGET B 't'TE 

TARGET BYTE 

1 , SOURCE .E YT£ 0 

1 ' SOURCE BYTE 1 

GE T BYTES FOR COM PAR E 
MIN US 1 

GO PROCESS LAST BYTE 

MIN US 1 MOR E 
SAVE REMAINING 

GET TARGET WD 

MINU S SOURCE WD 

C ..... 11 I 

RETURN FOR TGT HI 

RETURN FOR TGT l. ESS 

GET RE~AlNING LGH 
RETURN EQUAL IF THATS 

IN CR SR C WD 
IN CR lGT ~!D 
GO TEST SOME MORE 

GET SRC ta 

CLEAR t: YT E 1 
SAVE IT 
GET TGT WD 

CLEAR 
MiliUS 
EQU AL 

BYTE 1 
SRC B'(TE 
RETURN 

GREATER RETURN 

LESS RETU Rtl 

GET LENG TH OF CDMP 
PIIN US 1 

GO TEST LAST BYT E 

MINUS 1 ~lOR E 
SAVE RiMA INI NG COUNT 

GET SRC l-iD 

INCR :S:RC "'D 
GET SRC: WD ~ 

PTR 
1 

AL L 

PUT TWO SRC FYTES 
COMPL EMUlT 

IN A REG 

PLU S TGT WD 

IF E,... .• ""' ' I,. .. ! VML..' CONTI NUE TEST 

GREATER .RE T U r<: tl 

LES S RETURN 

GET REMA i t!IfiG BYT ES 
R£TUR N EQUAL IF TE ST 

I NCREMEN T TGT WD P TR 
IJO TEST SOME MORE 

GET SRC IHI 

C0 11PLE TE 

PUT SRC :BYTE 
COtiT!NUE 

ltl LEfT HALF" 

... ., , __ .. - ·· .... o • · -

• 

- . . . . ·-· . 

77 9 ) 

F 

r 

00 01 42 3 
00 01424 
00 01425 
• 

00 01426 
0(1 0 142 7 

00 01 42 9 
00 01429 
o·o 01430 
0 0 0 1 4 3 '1 
00 01432 

00 (11433 
00 01434 

W 'a:'*~"""'""~ .:.;; .... ... JIItJIIIOt.-:.: .... 

00 
0 0 
00 

00 
"" f"o JJ v 

00 

00 

0 I) 

00 

oc 
•) (: 

00 

OG 
OG 
0 0 

OG 

Df.l 
' .. Lo t .o 

00 
.... . . 
I o 1.,1 

0 c 
.-. ('I IJ 1., 

0 14 39 
014 4 0 
0 14 4 1 

0 1442 
"'4 4"' i.,.f 1 ,::J 

0144 4 

0144 5 

01446 

014 4 7 

01448 

01449 
01450 

01451 
01452 
0145:3 

01454 

01455 
0 1 456 
01457 

0 1458 
0 14 59 
01460 

co 01461 

00 

(II) 
;J 0 
00 

" " 1) ..J 

·> ~~ J ., 

(I (I . 

00 
(1 I) 

00 
(:(I 
.) 0 
l' •) 

no 

00 

co 

~~ 0 
(lti 

00 
:J a 

01462 

01463 
0 1 4 6·4 
01465 

01466 
Ol •l67 
0 1 46:3 

014·6 '3 
01470 

01471 
01472 

014 7 4 

01475 

0 14'"' " 4o • l b 

0147 7' 

0 1 4 7 :3 
(1 14? '?1 

0 1 4 so 
0 1 48! 

0 148 ;=' 

01483 
014'::4 



. . . . . -·· ·· ... ... . ._,, . .. . -· . .. 

' 

• 

E.2 VORT£M LISTiHG 

003606 
003607 
003610 
')0'3611 
003612 
nr.-.t: •"""' 
IJU.,jQ.l..j 

()03614 
!)03615 
,., ,..._,6 .~ 

i .. 1 UV J.O 

003617 
tl , .. , .., i: "=" 0 ·-· ..., .._. '-' "-

,, 0 ""' ? ~. "' •) .:;, C:• i:. .j 

•"'· ,.,. -. r - ~ -· v .;. 0 c. ,. 
f'03630 

·"· r'"l ..... 6 .... ""' L .,. .;, ..;,, C. 

Co '?C"::'? . ..... u .... • o.J 

···r;~r ..... .. 
1.1 ·- .j c .:;, "+ 

003635 
003636 
·""1~"""6"'~ ,_, u .;.. ..;, t' 

003640 
""""64 ' .... ;., ....., ... 
"0...._ ...... _ 
1.J ..:.• C• "t C. 

003643 
003644 
00364:i 
O n-:-~a.6 • .., ...,} ;,J ---. 

003647 
003650 
003651 
003652 
C "'""E"""" . v ..:;, • ...... .,:. 
003654 
003655 
r,n-.6"'<: 1.: v .j ..J •.J 

i)tJ3657 

l'· il "'"6' ~' ·~ .. :·v•.A. 
0 0 3602 
003G6:J 

003532 
015004 
005311 
001010 
003641 

R 
A 
A 
A 
R 

Oncr""""" • .!'•. u .,j ..:, .1. .1. t-.t 

05501J4 A 
006015 A 
100000 
045000 
006025 
10000 :: 
004450 
006145 
• nronn-• 
.L U I.J 1,1 U C. 

001010 
00 '"'"'''~· ' .;. '=' .:;, -=· 

,, 
H 

:~ 
A 
A 
A 
A 
A ,., 
A 
R . 

nn•,-,n-. ,.., 
UI,J.&.I. It.,;C. f"1 

0 0 "'=' "7 t1 .- . c, .. .... •. -~ . ··' ~ 

0() ~-•4 "- R ..:. ... :.:• :, 

015004 A 
OG1D1G A 
n()""-.4'' V I ..,;t / U 

045002 
001000 

055004 
006015 
100002 
• 5 f't ,.., c. ·::> 
.a. v-rv a_ 

054113 
006015 
100(:00 
004~~50 
150~>62 

144106 
00 101 0 
003740 

R 
A 
A 
R 
A 
A 
A 

"' n 

A 

A 
A 
A 
A 
A 

nn•on~,... 
vv~ u1- H 

0 0 374:3 
001000 

nro~--·. -e. 1 
l,; ll ._1 ..;) .i. J. 

OOl O ::J 
: '1 o"· ...., .... t:. .1 n n .... ... ;o .,...... ••• 
• .. • .., • ._. C• ~· :;.,- U ~; ~· ,.· C. ;j F:. 
003E,E.5 
'' ""'66b-.. .... ..... . 

003670 
"' ""'"'"1 .... .., ...,f..:., 
(l .-. ..... .. ..,. ., 

.... ..:•bt' c. 
.... ... ~E ....... .• v ... ~ .. ,-.;.. 
1-n- ... -4 :..J l · .;:: b / . 
.... n-.E··~ 
_I '-' ,:;. • ( --~ 
~~~6..,.~ 

: ' '·' ..;, ( r:-
nn .. ., .. --.-, 
.. L..:,.b, .. ,. .-. .......... ...,. ~ ,., ,_ . .... .,;. ,. v 1,..1 

:}03701 
On..,··o"" ._ ._, ,.. "" .:. 
,. . ..... --,, .. ..... 
~-' v .;.; t' ... , ·=· 
~~~ ... 04 1, ..,1 ..;: I 

f! J3705 ,.., n ., -, n F . ··~· '( _, .. • 
"I ro ~#, -, 0 ..,. 
-., U .;:,; i' I l ' 

n o -·-1 -.• .;; .... . ll 
'.""t ="" ~:· ·;:o 1 1 .. , ,_. ·-· , .~ ~ 

,., '"' 11::' -.. 1 1 u tl ..... . ;;. .4 .L 

055004 
"n--··1·'-' \.: f:) ·..1 ,J 
100002 
04 .,.r;o-· .J l .:. 

n
n~, .. ,....,r=

, \,.J ~~· \.f L:. . -' 

,•. . ·, 
A 
~~ 
A 
A 

.. ,.. .... 1"'< 0 .-, /'< • 

.L \ .1 '· ' l_t .:. ,..., 

004450 ;.:-; 
054063 A 
006015 :=~ 

100000 A 
04~00G 
006025 
10000 0 
~"4"C'" i_: 1,.1 ... ._ ..... 

144054 
00101 0 A 
"f·-~· --· 0 i.,l .. • .;,. (

0 ! .j ;' -. 
I'! ,., • I"· ,.. ...... 
\,1 \,.I 1. f..l l,l , ·, 

0 "13-4 ~' l· . , . ..:· 

nolO "'· v • '!,.i :._; 

,, 
.-; 

!;' .. 
·~ o ·""l-l'of-""1: n.-• ..-..~ ... .... !"" 
t.J f ..:J t J, 1 ':. I) t_t .;. ,·· .. t (:f !'"-. 

0 0? '::'1·:· 
·- • ._. .. .&. • J 

.-. I) .-, ..,. .. o~> 
,_, .. .;... • . .l ''f 

(~o"\ .... ~4~ 
.' .J ..:· ,.· .1. ._1 

0
.-..~- '! ~ 

U..;:.t' .tb 

:)03720 

.-. .... -. " ? .-. -. 
·.; ~...:~· ( c.c. 

·: :"' ~:· ~1 -;:- eo 
• ...1 •••• ' L.. ._, 
l"''o~ -. -, ........ 
U U..,j r'l-0 

'"'" f'\', 7 ":.'> ~ 
• .,1 '"' .. ~ .. '- •" 
<"'\ ,., ..-, ..,. ..... ("' 

• .. • '·' .,;o f' •..:! '~' 
nr.~~--~ 
I,I'J •.:.• .~ ·:J l 

' . I ' .-, -:" ,..,._ ""' 
.j " I .,: • .-· ,:;. .::. 

" (l -· ..., ~ -. :.,. . ..;:. / .;:,. ,.: . 
.... ·o· ..... ~ ..... A •,,t I .:;o ,.- ·~ ~ 

0037 3 5 
.,., o"\ .-. ...,. - ,. 
.... .... .,:. (' •:.0 0 
~. lf""o ... . -,. - -:" ,_, ·~· ·.:· t .,:. (' 
... 1 f'l .. .., "" I ' 0 l• '·' .:;. ... + 
"-. n .-.~-~~ 
'·' '·' ·.:· ( ..,. J. 

0 ,.. .. .., ~ .• """ 
1_1 -.:· ,.. .... ,:;, 

" (' 1 .-, • ,, 
'·' ' '· ·" :,_1 

003740 
00100 0 

A 
R 

0 ,.. ,,,..4 ... :" ..... 
'-' 0 ' · J. ·-' 1'"1 

100 0 0 2 

,.. , .. ·"' ••• 4 " :' v u r.) '-' .i. .._1 

A 
A 
A 
.~ 

~· 
•oro~rr· .,. .. 
• I 1_1 1.. "' -..1 ~·0 

n o , . .., ,. ,, 
... ..,. .. . ,_1 - · 

-: c:-.-,. ~ r ""'• 

~ ·-• • .. • ~r co c. 

OOlO .iO 
00374 C 
Orott'l,.. .... , 

·~· J. 1.,1 \,1 c. 
{)0 -~l' -· ·.:.'1 ,·· .... ,:. 
,... ..... ~.,..,... 

.... ,_. J. ·-· • .. : !~! 

0 
,.. ..-, -,. ,1 _ ... 

I .' • .:• ~" "'t l~'t 

r: 0 """'" ' 1_0 I .J 1,. 1,.! .l 

r l rolt"o l"o" 
.... • .. • .. ·-· '-' '~· 
0
~ . ., -, .,. . 
.... ·~ { ._· J. 

,-. 
c1 
.•. ... . . 
.•. 
~· A 
R 
A 
R 

R 
A ,.., 
H 
!;' . '• 

1546 
1547 
1548 

154'3 
1550 
1551 

1552 
• "'5'> .. ..., ._ -...1 

1554 
1555 

1556 

• cr c: ..,. J. .J _, i'' 

1561 
1562 

1563 
1~64 

1~66 
""'6~ 1 ...J •• • 

1!568 
1~69 
1570 
1571 

1572 

1573 

l "''?E ..) .· _, 

1 .,. .... -.. 
-.J { , . 

1 C::70 -.. '-' 
.. C' .... '"' L ._, r ::o 

1580 
·c.·r"ol i ·..J C• 

1 "' ,., ·• 
.J ·=- "1' 

1587 
1588 
1589 
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.J .... -, .. t '+ 

00!.04 0 

.... ,.,t'::"...,.., ... 
u l,l ,J ..:.·· .. ,. ""+ 

0 0 - .-. • ..,. 
b '· ' 1 r 

104 204 

. (~ 
R 
• H 

R 
t:'l 
A 
" 1' .. 

A 

OD4 07 E. 001040 
.-, ,-., A ,.., -,. ..., 1'\ i"o A • ~ A n 
•J IJ ""t v (' .~ v ·-· ..,. J, ,. .. t r:. 
00 4100 
00410 1 
;)0 4:0 2 
00·~103 
.-,,, ,~ 1n4 
' • ' .... ""T lj 

"o ··o~ .,..: I (t J. ,J 

.. ! 04 106 
!:!1.-"!~ o..,. 
'•' '• .,. .1. I 

004 1 . ~ • u 
:] 04111 
'"" ·~ .. . . ..... ,_. ·-· "+ l. ! c. 
O!J41 13 
0 04114 
:)(!4115 
'J!J4 116 
004117 
G0 4 1 ZO 

(!4410:::: 
04 4 1 03 
00100 0 
0 0406 E. 
n r.~rll-, 
~· '-' ·-· ... ,. . ,.~ ........... .. 
.i. u t.t c. u .,. 

15 04 62 
~ - • u··· ·l' -· ;,; ..... '-i' • l .:.. 

f"'""' "" ... .. """!0 u l.l b '-' .l , .. 

C• . ' 
A 
A 
R 
A 

.,n ."!~Q ""• ~ 
,&. v -,· L- .... :r.: 
' C' I' ' A 6 -, J. ..... · ' :. ,. ... .,;. 

114067 
n n .::n eo~ 
.I v ~ ._ • .._1 .. 

A 
A 
A 

104205 R 
00 1000 A 
004174 R 
00534 ·4 (1 

"r.'"·An c. v .... J. .... "'t '· ,., 

oc ~~- 141 R 
004123 005344 A 
·; 0 <1 1 2 4 C 0 6 0 1 ? A 
.~. n~,2 "' ;_; o_; q. ... ·~J 
r , r , ... 1 _, 
1,.1 I,.: '- fo .1. i:. r::-
1-, n " 1 -.. .,. 
.• o. l •t L. i 

0 04 1 30 
;_:: 04~3 1 
......... . ..., .. .....,-. 
lJJ '-t'J,.:,C. 

OOL-'!.133 

!04204 R 
n .. ~: ro tr Cl" 
• ... ...... 1,..: •• 1 ._: 

Oo r.C"'7 .. "- . 
1o •·=>o • t.,. .__ 'T 

004450 
006057 
10 .. ~ 205 

A 
A 
R 

OC 4134 00~. 040 A 
.... .... .. .. - C' 0 0 ... l. .....~ ..:!. ..... u ll i-t .1. .,:, _, ..,. • -~ rr .. 

1672 
1673 
1674 
1675 
1676 
1677 
1673 

1
~-..-, b ,. :> 

1691 

lt.82 
1 .- 0 ..... 

b ~· .J 

TOSO 

,_,. ,..,,... .... 004 J.o•=-o 

'6 r-,-. J. •J ,.· 

1 6 .-. 0 o;:. OJ 

16f:::9 
1690 

1691 

16 9 2 

.. . -- ... J. (~ :.~ '1' 

1€-95 
16'36 
1697 

1698 

TOOl 

T00 3 

1699 TOS1 
• ~~I~ J. ,.• l.,i. 1) 

1701 
1 702 

1703 
't7(tcl. .1. 0 o -T 

170~ 
.... ~6 
J. ~ 1,.1 

1707 

T013 

004136 044046 A 1708 
,.,,.... ... ,...-,-, nr.•r•""•' ."'-. ,. -, ,-, ,-, 
G U~•0t V V !VU U H &~V~ 

')'"'""At"\ f'tl">.-l 4"""'ro n 
!.U '"t .L "tU VU '-!-J.C.Lt ("", 

0041 41 006017 A 1710 TOll 
........ 4'4~' t j ;_1 ,1 C 

Or.A .- A•"-\ v "t ~ .... j 

:) 04 1 44 
i'GA' 4"' 
·' ... l. ·-· .. ..... ... .. ... ..-
••• -..; ""t J. ~ r;, 

0 04147 
.... 1"\ ..... C'~ 
o.} l.i ""t ,1 ,,J lJ 

0041. 51 
0 04,. 52 
,... r • ,.. .. c-•• .-. 
·- · '-' ~ .1. ._ : .,:.~ 

'' •' ' 1 "' 4 •.! · .. : · ~ ~ 

004155 
C:04! 56 
00.:1157 

~· .. , 
001000 
oo .::. lOE. R 
l"'r. ~,...,,,. ·• 
'-'U ·J·::- .. o..;-

l"'lnr-o"' ~? 
'\of' ... ~ · 

··o· ""'"'t-· t} I "-:· .:,o .,,.t .J 
n c- r'.1 ( • ..... r: 
v "·' • .. ,j ·-· 

..... ,., 

;"'\ .-. .~ (' .. . ., / ·. 
1) lt l';:o I .! ," r-' 
' 0 "' -. ('! ~ .!;.· .'. .._ ""t C~ t.! ._; 
- c· n .. .. ·- , 1-•.lt:.!-bC: H 
1 'I A r , r , , · , ... 
~ .l ""t '·' C. ' !'" H 

r. n•r:n;.., .'·· 
.\.tl!, IV I,I H 

004160 D04i.32 R 
""4 ' "' 1 VU .;.Co 

r . .., 4 1 r- '=' 
1_ , ·- · ~ !.... 

,-, o~ 9" 4 r A 

U '·' "'+ J. C• .. t' 

00•·1 165 
0041 E. S 
!:! !) .-; 1 £. ? 
.~ n A • ...,. o"'' 
._,.;,; 01'J. i ' U 

1; 04171 
--·~··· ~ -. v ........ ; J. ; .:. 

.... ro .::- • ..., ,.. •• r . 
~~ v ·-' . .:;. "t ..... t ·i 
('o(,,l"l""'1~ ..... 

I) 'J '=.' '.1 ·'· :" ~ 

""'4''1 "e l l _, '· ... . .1 

006(: 1 7 

,, 
" A 
A 

.. ro A , ... n '':' • "t 
j. l• "t ~;. u ... : r: 
4 t :' ,., .. r .. , .~·. 

J. -.1 ,_.. "T C• i:. H 

• .. ·• n • · A .L J.•-t -l '. 

OO tOOC ~i 
~ o .... ..,.~ .... , .. ...... -.. ,. -:.,. ...,. 1. I .;. .... \ ) ~ ... I ..,. , ...... 

, , n ,, 1 7 4 v l,.o-,. ,... , 
"",.. .... -ttc u: I,; ~+ ... ,. ._; 

O·o A • ..,. , "1' .1. , . r:• 
004177 
1 ... ·" ·· -n~ .) 4...• .. .., 1.:. .,1 l,i 

00 4201 
0 0 4 i:' "'=' .. - ........ 
"''' 4 '0 '"' ·-· ·-· .._ . .,:. 

C 
.... ,. .-. ... .... 
> ;; f .. , , •• • 
\.' ..... .... ..... .. 

4-,.. .... ,. e:-
l C. •-• ~ Co ._r 

00 -o"'~ b · . .1 ( 

•• 
~:. ,, 
: ! 

00404::: F.: 
f"\ ,.. ... f"o ,.. ... 
\,I 4.,1 1 •J I_J IJ 

1C4042 

,, 
H 

F: 

1 -. 1 ' ,• . 
1712 

• -. of -. 
.l t' J.V 

1714 

1715 
171£ 
of ~ • ..., 
J. t' J. , •• 

1718 
1?19 
4....,""'\t't 

.1. •' c. ·-· 

T1~0 

1721 TlSl 
1 ..., ..... .. ... 

l. ,·· c. c. 

1723 
1 7 24 
172 5 

4-,~ • ..
l.I''C. O 

1 -----.,. ~·· ~ ,.· 
1 7~Q ... .. "- ..... 

1
.,. ..... ,... 
/' .,:. u 

173 1 

1 7 34 

MRHI 

MSAVE 
MV S J..I 

LDA 
STA 
LDA 
STA 
LDA 
LDB 
JAZ 

JMP 

JBNZ 

DXi<: 
I X '"" .... I '-

D '·' ,.... ..... "' 

I HR 
HlR 
.J ~1 p 

ANA 
~ T A 
~ I t'i 

LDAE• 

"" "~" M "H 
OR P 
STAE lll 

JMP 

D ~~ R 
I , .. -,o ..; , .... c:.. 

DVR ,., . 

LDHE • 

INR 
LflBE ll! 

J ...... ,.., ' 
INR 
,J 11 F' 

L .... "' 
(':, '- " 

j 11 p 

D :.; R 
LDAE* 

LS:RA 
STA 
• .,., ..... E • 
l- L' : 1 

A r~ A 
0 F: A 

,.., .. , ,-, 
l.i , ... r:. 

Lf: AE• 

" t' .... H 1H 
~ T ..... 
-~ I H 

LDA E* 

• '1 ~ ..; ,. r 

LDAE 

AD D 
STAE 

PIERGE 

rw,B 
MVTW 
Sl-l• B 
MVSW 
TB,B 
S B,B 
!f.+6 

TlSO 

T1 S1 

TOS1 

TOOl 

.,..,,.,.., , 
1'1 111J"' 

t1R HI 

i•'j v s w 
NVTW 
TOSO 

M" "'" y ·..> ..... 

LHU 
M ~A \I E 
r·1V T ~l 

RH ~4 
MSA'•/E 
MVTW 

MRTN 

TO 11 

'A" "'II • • \' ..,) trot: 

MVSW 
MVS LJ 

~-.:;. 
~" T" n v N 

NRHi 

i'•i ·.,o T W 
, . fl ~- 1 I t.,J .:;;. 

11VS W 

0 ._, 
T003 

~tv s ~J 

8 
W3 A'./ E 
...... l l '"r tl 
I'! y I ., .. 

L.HW 
i·1 S A 'o/£ 
T013 

t.~ l l <r"l' 
1'1 ., ·.!:· " 

,-,,,,, 
F-. n .... 
..... C""' .. ~ ••• E 
r •- ~!'1 ',' 

,,·•·rw 
\ I '/ 

I I I I I 
L.. n ,,.. 
!-,.,-:--· ... ' IE , ,..;. H\ 

T00 4 

'"nVE I I 0....1 -

,... .,. • IE 
: ... '/ 

'·' C'' '-~'~ \' c.. 

,., .. ,_,,_ 
l l...i 'IC... 

1 
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GE T TGT WD PTR 

GET S R C WD f>TR 

TARG ET BY TE • • - SOURCE BYTE 0 

TARGET B\'T E 1 SOURCE 

TARGET BYTE 0 SOUR CE 

BYTE CnUNT 
GO P RDCES:S 

NI~lUS 1 
L ~1ST B'I'TE 

NIN US 1 NO RE 
GET SOURCE WORD 
.... .,.. ,.., "' ,
.;:. 1 u r:. r:. IN TARGET ""R'"' H l..t JJ 

B'rTE 

B'l'TE 

I':ETURN IF •~·~, .,..~ E .~O'INT ~ L· '· ZEI':O 

INCREMENT S O U~CE AND 
TARGET 
GO 

IND I REC T PTR:S:: 
MOVE S:0!'1E i'lDRE 

GET SOURCE WO I':D 

LEFT BYT E ... .., .. E 
~MV 

~n -roTr-T( l' n L.. L' J. r 1. . •.I SDU IC: CE ,... ... .,.. 
UC..I 

.,.. , ... ..,.,...E,.. 
;;.1r:.u' 

RIGHT I!YT E 

l l f"'P. "'' ..... u .· . .L• 

DR TnGE THE:R 
STORF' Hi TAR !:J ET 

RET URri 

~JORD 

F'fT E CnU NT M '"''J'<' 1 ·~i l •• . .. 

Go M,....,_,_~""' r 1'. u .__ r • . ;:. ..:> L ..... "'T B ' ·' T ..,.1 .;:, I I L 

MINU S l MORE 
GET SOU R CE I~ORD 

I ~CR E~OlT 
GET ~ DLIRCE 

F'TR 
PLL'S 1 

LONG LEF T 
S TORE Itl 

~ .... .... .,.. 
..=,n.i, :, 

,.. ,...,""' . . ,.. T 
I t"1 f"o. :.:. !:.. , 

8 BITS 
FIELD 

RETUIHl IF "'""E c, I I COUNT ZERO 

IMCRE MENT TGT UD PTR 
GO MOVE SOM~ M8RE 

GET S C UPC E IJ!JRD 

SHIFT LEFT 

"· ' 1' T c..- r-. "' ' ' r•,.. r.• f . • • .: ' - ' 't I 

GET ''0 · ' .... 1-'E . .,l I ._, ,_, I'. -

8 FI TS 

t•1.~i~US 
1.-1 C F.· D 

1 

S:H!FT ;.:> IGH T :=.: 
S:A VE ~·10DIFI ED 

BITS 
:::; OURCE 

LEFT B'r'TE 
,, ,..., T 0 '~ :: · T H E R wr:. J'--· · . . 
GO TO TDSl ROU T INE 

FYTE COUNT 
GET :::: ~ U RCE 

RIGH T BYTE 

•rtT .. JII'.'· 
l l ll1•J ·~ 

v,..·~ --· . f Ll .. ""· 

1 

~AVE MOD IFIE D SOURCE 
GET TARGET IJORD 

LEFT E'·t'T E 
0 R T ., - '. T I ' ~- R u 1 .. , r... . • . .... • 
GO TU TOSO ROUT INE 

R r- ..... . ....... . 
~ I U ,., I~ 

1 

1 

782 ) 

00 
00 
00 
0 

,, 
v 

op 
00 
0 0 

(l 0 

0 0 

0 0 

00 
(I I) 

' l ,, c 'J 

0 0 

,., ,, 
"' u 

00 

ou 
0!) 
00 

0(! 
00 
00 

0 (1 
00 
00 

00 

(I 0 
OfJ 

01584 
0 1 C't~C' ._,.,.,,, . -
0 1 ~ ,-.~ 

._t 0 b 

0 1 5 8:--7 
Ol rr.n 

._1 c' ·::. 
01589 
015'30 

0 1591 

01592 

0159 :3 

01594 
01595 

015 9 6 
Oi 597 

0159:3 

01599 

01601) 
0 16(11 
0 1602 

(11 603 

0160 4 
01E.0 5 

r.t607 
01608 
0 1 609 

01610 

il'''1 -~b .L . 

0 4 ... 1 ~ 

J. r::· .l ·= 

00 Oit-1:3 
00 Oi61·~ 

'• I'' l.• -· 
(i;) 

00 .-, ,, 
u •.t 

00 

•'\ 4 •"41:' 
;.• J. t· .l •J 

0 161 6 

:}i) 01 6?. 0 
f.lfJ '"'"6'"' 4 

i.l J. .• c: l 

(1 !) O it.:.2 2 

0.) 
00 

00 
1-1 ,-. 
- •J 

i • ... 
·-' I..! 

OCt 

00 

OG 

(-, .-. . '•' ,, ,, 
! f .I 

:' t (• 
OJ •J 
!"' ~-v '-' 
00 
,... ,-, 
uv 
0 0 

0(1 

.., ,., 
I,• IJ 
•} ... 
1,. II..' 

DO 

0 :' 
.-. .-. v fJ 

0 1.; 2 :j 
01624 

O 
.... .., .. ;o 

.. l.bC.:. t 

0 

0163 0 
0 1 6 3 1 
Olb- -~·=· • -....: I •.• 

!t i ~ .-, .-. 
.., ... 0 ..:· .,;, 

[:16 3 4 

f; •··· -.c 
J. 0 .;;, ·-' 

0 16 36 
'I 'C r) "? 
l.:l. •~ -.Jo' 

r11h.1.1 
\I LJ~,J, 

,., • <" 4 --. 
1,.1 i t:• c .. 
0164 :3 

01 64 4 

Ol ...... t::· 

b "+ ·~· 
0 1 E.4 ~~ 

• 
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0 04206 
004207 
0042 10 
004211 
004212 
nn4'"'"'"' \J;J C..l.., 

00421 4 
004215 
!)042 1 6 
OC 4217 
O'l42 2 0 
""4 '"' ..... !. j .... c. c. 
G0 4222 
004223 
n rt tt. -:- =- _.., 
- - '- '-"""1' 

''n4 "'"' " IJ l • c. c. ._f 

··· o"""'~ ... .) ·'1--::.~ b 

n n 4 -=- ._·:· 7 - - ... 
" "4"'"'" ., 1 :, ' C. •:.• IJ 

00423 1 ... ..., ,. -:_. "':- -:" 
·- • r '- ._. '--

0 ,, • ;:> -:: -::: 
••. 't ~·- ...... '-

0~ 4 2 34 
"' "4'"'"' ~ _; IJ C ._:. ,_1 

O'J 'lc36 
'l n 4 '"' .... ...,. ·- ... c: ..;,. ~ 
004240 
""''"' 4" ' . '-· 

1 T C. 1 

0 !)42 42 
.-...... - 4 .... 
·-· ,J ~, c. ..:.· 
"0""""""""' ) . ~ L:. '-t ..,. 
f'l,t"!A~1e: 
·-· •J ..,. ..... '+ ._. 

00424E· 
00 4 247 
,-. "' ,; ..., C' 0 •.J u \.; ...:. ._. 
....... 4 .. , ... 
i..J 1.,1 c.. ·-· .t. 
tJ042~2 
0 "4"'c-"' '.: c. .... ..;J 

C0 4254 
'' "4"' "~ o,i ~· C,. -~ ~· 

'""' ~"' 4"'"r 1,1 :..• c. __ , 0 

.-. 'l 4 "::' r 7 ·-· '-' '- ..) ~ 
,-, ,... ... ""' , ..... 
'·' ·-· ... c. 0 v 
nnA-""',... • 
:,1 : .. 1 ~ c. 0 ! 

oooooc 
00 60 27 
lo A""'"' .. l' "''":. v 0 

005001 
17047i. 
~ 4 ... ,.., - ....., 
J. .1 ""t 4,.1 ..:> I 

00 4 25G 
054034 
005001 
17047 1 
11 "''3'=' ' ..,. ... "" .... 
0 C"' A t'o ~ -~ 

.,J "'t v c. ' 
Co .,.,.,, , 

·--'UUJ. 

1704 71 
1140 26 
00 42 50 
1 1'020:. 4 '+-~ '-
05 4 021 
(l ""''[l' .... ·-· '·' \,; 1 

170471 
114020 
054014 
005001 
' .,. r. A .,. ' 
!1 .. •'-tll 

1 14014 
00 4 250 
1 14 007 
0~400 6 
006020 

0060 4 7 
004206 
00 100 1) 
10 4 206 
000000 
OOOOOG 
OOiJOOG 
000260 

A 

" .... 
A 
A 
A 

A 
H 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
c .. 
' ' 

A 
A 

A 
R 
A 

OOOOOC' A 
005017 ~ 
00

~~.,.. • - c· , .-4 ' .. '"' . 
1 20464 
00 ,,, ... -, 

~ ... ._, •.. 
""0"'-c- .. '.' ..,. c. .... ... 

R 

17 3~ MVTW · BSS 1 
1 7">t: t ..., v EJEC . -.. - -. 
.L t ' .j I 

1 ..,."":'0 
t ..., v 

-~~····lJ.W.lJ.~····lf.lf. ~ ~············ ~ ·lJ.······~~ ~ - lf.lJ. M······· ~~Jf.Jf.~··· ···~·· )!{ 

1 f7 3 9 
1740 
1741 
1742 
1743 
1744 
.. ..., .... C" 1lat 
.&. ,. .... ._, ... 

1 74E. Jf. 
1 747 * 
1748 lJ. 
.. ...,. .... 9 -J. ••• • .... ;To 

1750 lf. 

BTDA JINAR Y 10 ASCII CONVER SIO N ROUTINE 

BTO A CO NVERTS A BINARY WPRD TO I TS 
5-C HAR ACTER ASCII DECIMAL EQU I VALENT 

CALL ING SEQU EN CE 

EXI T CDti DIT ION $ 

CALLED l> Y SIN I, 

CALL BTOA ,B INARYWDRD 

B REG CONTAIN S ADCRESS 
LEfT-AD JUST ED ASCI I 

OF THE 
NUMBER 

SR T 1, MEr:G 

4 - ~ .. J. ,.. .,_, .a. ~~~··· · ~~~~--~ - ~~-~- · ~···**~·~*~~~~~~-·~~~~~~~-·~~-~-~-·~~~·· ···· w.~• 
1 -.c- .... .... ) c. BTOA C rlT R 
1 '7'5 ? •' _, 

1 -,e' .. ~ 
,.· ._f ... 

1 7"'i": ..... -
1 ..,.c:-:' ... 

I' ·-' ..:. 
• ~ c:- ..,. 
J. ;"' ._. i' 

j '"::" e: 0 
.~.J \J 

1759 
1 760 
1 ...,.:::1 . ,· ·-· "' 

.. ~ ~ 1 J. ,•' ••• 

1772 
177 3 .. ~ .... ... 
J.r'i'._. 

1 7 '7 5 
1 776 
177 7 
1 

.......... 
,,. I '-') 

1779 

1780 

1 70::0" r '-' C. RSL T 

L.nB E• JITDA GET BIN AR Y WORD IN B RE G 

T ZA 
DI V 
OR A 
L ~L A 
S'TA 
TZA 
D ... • y 

:S T (4 

T ' .... ,_ ... 
DIV 
ORA 
LRL A 
ORA 
.r"· T t\ 
~ I . , 

TZA 
::JIV 
ORA 
~:; r A 
T ';'•""! ' .... ,.., 
D I \·' 
OR;; 
!_ RL A 
ORA 
•f" ,.. ... 

.::.. ~ 

:_n13 I 

Ii'l R E 

DATA 

T E ~~ 
R2E.O .... 
..:'• 

RSLT +2 

THI 
R .-, ,- 0 

• 1., o_) 

" "'L T+1 r:. . ",: . 

..... .... .... •" 
P!, .;, r~, U 
.-, . ;;, 
R~ LT +l 
-, .-. L... 1 ~. ·.:• i + 

TEN 
~260 
R s: L T 

T Ul 
R260 
8 
P. ~ L T 
F.:S L T 
R o;;· I -.-

....... - J 

BTOA 

B TO~ 

PUT 0 H I 
DI './ IDE 

A REG 
BY I. 0 

A~c rr IN$ERT 
SH I FT • r-t"'· r '"'o L- ~ r 

P UT 0 Itl A REG 

Z ONE 
.,.. . T ... 
J:.• J. ..> 

R26 0 DATA D26 C 
~~• •~••~~~~ ••~•~ ~~ ~••••••~••••••x~••~•••~~~•••••~ ~~ •~••••Y.~••••••~• • 
't' 

1 ~.-. ---
••• •::0 0 

1 -:o•:; , ..... J 

i ""? .::, .... , 
"' ( .. ·"' .. ~ .-... 
J. ;•' =' J. 

1 792 
• 7 •::j • .., . . ..., 
.. "'7 - .A J. •" '7 ...,. 
i • ., ·~ r:: 
4 •' "' .._; 

~ XITl 

179 8 :.. 
1799 :.. 
• ....,,.. r'o ~ 
J. .,:. ..... !J 

1 '="~·· ~ • .., v ,.1. ~ 

1 , .... '" .-. w o::, {.I .;:_ •· 

"' ~ .- • ..-, !'M 
! ~~ .... . ; . 09". 

; •:o l-' , < 
.4 ·-· • • t 

1 ,••, ,•, C::' 
·::· ·-· ,_. 

1 ,... r. 6 :: o ,_. 

1 0 f'l'7 
v • .. • ( 

1 0::• r. CJ 
- '··· l .. f ·-· 
" ;""\ I'\ .-. 
.L r.:· 1,.1 ~ 

lBiO 
' ~ I • 
.L ·=· ~ .i. .. ....... ...... 
J. o;:. .l c. 
181 3 

"" . ·~. 

"' ., 

- DU I'H1Y INE XIT ROUTir·lF: 

;::~,: LI N G S~JU ENCE: CALL Xll· l ,INB UFFER ~D UTB:JFFE R, FLAG 

THI S 
' ~ . 
2 . 

" t' .. r. J:· E ...... I ._ , .. , lNBUrFE R IS TH E ADDRESS OF YHE l HPUf REC 
OUTBUFfER I S THE ~DCREiS JV THE BUFtER TO 

11 H ~ C H 0 N I ~· ,-. ,. R T E D ,·, r .-. M ,., ~. '" ' 0 <' .,. r . E M n .. .- ~· " ' ,' '>! J T ~ 
..... ,.. r-T li ·.:· C,, f j+. r .. ._ U ~. JJ n rJ '·' 1 £) I I. • 'I C-• . U SJ ,., .,. 
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:S24 
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255 
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4:::9 
1442 

704 
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625 

543 
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1230 
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777 
1504 
1574 
1 5€. 5 

1445 
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1007 

832 

S ~l 

961 

6::!6 

3 11 .... go "' . 

261 

460 
A6 .., .., .. , 

"' ... " '·l ~ .L 

1 ?29 

-gc:t I . .J 

~1ERGE 

952 

1:510 
1578 
156 '3 

1441 

834 

8 :5 2 

313 

881 

448 
1 ....... , "' . 

1010 

1:524 
l C'q ~ 

...~ ..... 
1:597 

1442 

836 

8:54 

461 
1732 
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~ ~~ 

C:• w ~· 
6'38 
700 
70 7 

1 009 
l OOE. 

481 .. . . 
._• .L l 

654 
·~ ...... , . .;, J. 

--~,.., uu.;· 
10 04 

O"" 7 ~ C• 

977 
935 
8 ~· i ! 

1 729 
1 733 

1 26 

1 734 

1 73:i 

'"7 06 I ./ 

~~~ 
i ... ( 

7 84 
7'30 

1 42c 
..... --.:."t.:O ..) 

l 4 3 l 

76 €. 
l ":t'~ "':' ' ._, ~ 

' . "' .&. 1 ;J 

•I - "' j. .::. \,.: ·. ? 7 4 .. , 
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.1 .;, ~· ._1 
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1335 
1 3'3S 

..., . 
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"n :>U 
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1 t"' ,..... C' 

1 i_l ~ -· 

1 1 1 9 
.. . .-. . 
.l .1. ._:. J. 

" 1 .·- ~ 
.L .l '=' t ' 

1 180 
1 "" • n C.!V 

1 212 
120 7 
12 1 4 . ,.. , ...... 
J.VOC. 

1 1 ~ ~ , , , .;. 
0:• 1 ·-· 

!34 

MR2:5 
l'iR26 
"'R-:-"" q ' '- l 

MR28 
MR2'3 
MR 2A 
MR3 
MR30 
~1 R 3 1 
MR32 
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.~ .... . ..:_; ~ 

I'I R34 
*"' ,... """'e n"v..; 
MR 36 
11 R 4 
MR S 
MR5 0 
~1 R 51 
MRE. 
!'t! ~ -, 
II P.. I 

1-.•, C> '=' ,, ..., 
M ~:3 
MR 9A 
MR9B 
MR9C 
MR ER 
"' R r:- c.• 7 1 I I ..._ ~ 

MRGE __ .,.. . 
rr r .. n 1 

M R~12 
... "'r~ " ri~ , ..:;. 

-"' -· 1'1 ,.., u • 

MR:2 
MR03 
MRO B 
MRRA 
MRRI 
M RT tl 
M'S~V ~ 
MT • 

MVS W 

., v,. w r, •' . 
ti CT L 
OCA E 
CED F 
OE X l 
,.., E 'Y. ~ u . '• c. 

OFCB 
OFCL S 
~ ~~~ 
U I C. 

OTRL 
OXIT 
D ;no 
n'-'T 1 Un 

R260 
RAO 
RA 1 
RBLK 
RHW 
RSLT 
" '.-A ....... 
S lC:B 

oro .-, .-. n 
~· C. t_. D 

<'~'' LS ~· c 1_. 

S:3C A -..... ·--.;;.~L>.t» 

SAfJP 
<"-A -."" ~ 
.; .. H~r 
<' ~ 
.,:. F; 

SB LK 
~,... ....... 
•-"> t._. 1'1 J 
~· t-!'1•~ -
.~ ,_. , .. .. -.... ..... ..... 
.;. L.- 1 ·1 ·-~· 
.. ... ,.-. M A ..... '-· r .. ,. 
~ ,_ .... C.'" 
.,:. '-• I'! . • 

S: Cf'l .S 
<>· .-. M -. 
·.!· ·- · .., 

<;.,... . • ,q 
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S: CM A 
-("'< ~· .... ,.., ..::. '-' , .. ,.. 
". '"' '1 T ·.::· ~-· r 
s:c P r 
-;"•f'""t*'l •• 

..!- c.. '·' ..,. 
S E VE !'! 

63 4 
6 ..... ... 
~I' 

643 
645 
648 
579 

650 
680 
E· 8 €, 
6 ,...,... 

'J 0 

75€. ....... 
._1 .1 .J 

73 2 
4 9.0 
C' .. ., A 
._t ,. "t 
.............. 
..:;c..,.:,. 

4 05 
"' ..... --""t :J V ...... ,.. 
..,. ~ C'l 

609 
:i 03 

7 05 
696 

1 0 0 ~-
1 004 

?'"='~ 
~ ._, ~ ..... ,.. 
JV 0 

6 :'3 3 
-;o 1 F. 
( ~ -
-,.., -,.O-J 

986 
984 
617 
2 5 3 
7 49 

1 67 1 
1 6 93 

12? 
136 
l ... r. .. _. 

1 6 7~ 
17 22 
16 7 3 

"' 1~ C• ..;, 

406 
7 7':' < ..._ 

77 4 
7 80 

1 ? -:;. -, ..... '-, 

1228 
9 l 9 
:5~~ 
7 19 
7 5 4 
79 9 
~ "' " ,•' ...J 0 

1 7 56 
187 
40 6 

1273 
1695 
1758 

1 81 

- -- ""l" c. ..J ,·· 
~ ... ~ 
.j I.) .,:, 

,..., ..... .,. 
.:. .. ~ .. . 

• 4 ..... . 
.4 '7 J • 

66 1 
1 ... . - ,.. 

IJ 0 C.• 

•nc_rt. .'. _, Q ,. 

1 l 0 7 
.• • ..... 1 
.L.i.t.~-
-t .. "'"' .-. 
.&. J. .:,. ~ 

1141 
1206 
1 •-• ,..., ro c, 1) ";) 

1 ::: 11 
1 1 .; .-. - :> . ... .. ;-. 

c. • -
1 ,,, ,.l ... 

•. :::0 ..,. 

8 1 ·;~ 
12!4 

9 .,. ... 
. .j ._I 

497 

1004 
100 4 

3-:lO 
.. ft .... 

:J'-S O 

660 
? i~ 
I > '-' ........ ..., 
:0' c' o 

1 0 I) 1 

790 
281 
878 

. 6,.., ... 
• ·=- I' 

16?- 6 
1~8 
1 ~-. .;,, 

146 
1 6 ....... 

.:. ,.r 

168 6 

'?0!' 1 ' ~ 

1329 
9~9 
~ F
'-' -· .J 

760 
1 761 
4 0 ~ 
~~ o ..... ..;. 

1227 

. -~ -.. 
!.":"• ,- , · 

1 142 

• "' f'\ "' J, c. 1.) :;1 

lli8 

1 6 i 4 

3 49 

~ 27 

390 
10 06 

907 
623 
2 82 

1 69 8 
1 71 6 

129 
13 8 
147 

1 6SS 

1 689 

7 83 

l .J..,O ·- ~ 

794 

~ r"" / 0 c. 
1 7€.5 

9 88 
e"'4 ,J .J 

,.. .. 6 
lj".,j 

65S 
.- .. ""' v ..:..o 

121 3 
1 1 3 0 

ME RGE 

3 5 6 

~61 

723 

1 0 0 9 

1005 
945 
883 

1 7 0 7 
171 9 

1 30 
1 39 
14 8 

16 9 1 

1 694 

76 7 
1771 

616 

1 7 6 8 

6 4 2 
72 1 
6 4 3 

11 35 

378 

641 

.,. .... 0 ,- c. :7 

9 46 
898 

1 72 4 
1 3 1 
140 
149 

1 70 2 

1 6'37 

1775 

1 .... ..... ( , c. 

647 

681 

11 6 6 

.,_ ..... 

604 

730 

94 7 
90 ~ 

1 7 27 
132 
H · l 
1 50 

1 703 

1706 

87 4 

t777 

6 ~1 

1179 

PR CGRAI1 P AGE 

701 

9 64 
90 6 

1 .... 0 • 
t' "'r 

1 70 8 

1 7 7 8 

6 79 

·-

744 

91 7 

1 34 
14 3 

171 0 

1 71 7 

1779 

68~ 

.. . ,, .. . .. . 

33 

746 

13:5 
144 

171 4 

1725 
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95 

es 8., . 
87 
96 

0 
133 

86 

153 
4'3 

0 
1 2 34 

84 

1217 
1482 

10 6 

6! 
1691 
1692 
168 6 
1710 
1 706 
1 6 82 
16~~ 

1?13 
1721 
1481 

136 
1 30 

12:75 
67 

14 80 

1 29 
1 622 
1444 

112 

S F'AC 

S F'AL 
S:F'AO 
SF' AS 
SFF"C 
S INI 
S I X 
S L GH 
S L PT 

S OP T 

S:ORT 
S:DUT 
S: RT1 
SRTC 

S:SP T 

STO 4 
sw 

SW CH 

S I·HC3 
TOOl 
T003 
T0 0 4 
TOll 
T01 3 
TO SO 
TOS1 
Tl SO 
T1S1 
TB 
TEN 
THREE 
TLf'C 
TSEQ 
TW 

TWO 
TW S II1 
WRT::i 
" A 

49 9 
741 
250 
507 

. 279 
2 34 
15 2 
821 
~ 09 
203 
32 1 
4 82 
6 -.:>o::> ... ~ 

1 139 
2 0 2 
610 

.1 1 1 6 
1177 
1 82 1 

4 44 
152 
15 1 
426 
62 4 
88 4 
216 
3 53 
562 

11 0 ~ 
11 87 
121 6 
150 6 
1564 
16 38 

184 
:1 0 2 
751 
7 9 7 
81 4 

1683 
1712 
1728 
1700 
1 720 
1690 
16 8 1 
16 79 
1€.8 0 
14 8 9 

9 3 8 
4 5 2 

12 33 
199 

1505 
1:5 8 4 
16 4 1 

3 16 
16 2: 9 

•4 "' ... 0:. 

1 84 
205 
225 
266 
3 GO 
~~":' 
...,~_, 

370 
399 
4 4 4 
50 1 
519 
""~ 0 ..J_, 

5 ~~ 7 
E.13 
638 
6 6 1 
709 
751 
7 7~ 
79 7 
.... ·~ 1 C• ,.;. 

l OSS 
11 05 

151 3 
1~ 3 9 
155 9 
158 1 
16 2 0 
1 6 4 1 

50 4 

826 
518 
"~1 o.;, 

263 
154 

204 
333 . ........ 
. ., ~· 0 

E. 3 0 
1 1 ·1. s 

20.5 
079 ., , 

1122 
1182 

155 
1 83 
4 28 ,,.,. 
0 0 .... 

9 -...:· b 
2 ·1 8 
366 
597 

111 2 
1196 

1512 
1579 
16 7 4 

1 86 
514 
7 53 

8l::i 

170, 

1 67 6 
17~!5 

7€.8 
1267 

2 07 
1~13 
1:585 
1 672 

32:5 

468 
186 
20 7 
22'3 
2 79 
30 1 
336 ..... .., 
..;,. ~ ·~ 

40 3 
457 
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615 
6 42 
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71 3 
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to:::s 
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1136 
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" .. n..,. 
J. .L 0 I' 
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1 3 18 
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1518 
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30 3 
3 41 
3 76 
404 
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55 7 
60 1 
619 
64 4 
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7 1 ·• 'j 
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7 7 8 
8 14 
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,'J E ...J 

1 06 7 
1 0 90 
1 1 1 2 
1 139 
1 1 62 
11 89 
1491 
1 51 8 
1 5 43 
1 ~· 6 3 
1 58 5 
1 ~ 25 

MERGE 

606 

613 

215 
34 7 
550 

107 6 
116 2 

21 7 
1 0 7 8 
113 2 
1200 

220 
44 8 
75 0 

1063 
260 
379 

l 0 64 
1136 

1:52 9 
1581 

30 0 
:5 85 
765 

820 

1 7 64 

376 
1:53:5 
1599 

757 

1446 
19 6 
214 
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28 9 
3 0 5 
34 3 
377 
4 08 
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581 
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109 2 
1 11 4 
11 44 
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15St:. 
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761 
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351 
567 

1084 
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221 
1086 
1144 
1204 

254 
449 
76 '3 

266 
415 

1074 
1146 

1:530 
1595 

3 7 7 
6 0 1 
770 

1770 

403 
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1619 

197 
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379 
415 
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68!1 
724 
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784 
817 
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10 74 
1095 
111 6 
1146 
1167 
119 3 
1 5 04 
: 528 
1.5 50 
156 7 
1592 
1630 

646 

785 

5:57 

233 
362 
!'J90 

1090 
1129 
293 

1 09 2 
1150 

282 
481 
7 91 

2~9 
485 

1082 
1154 

1531 
1620 

3 93 
603 
7 71 

1774 

:538 
1 55 1 
1622 

199 
216 
250 
293 
::J 0 9 
35 1 
334 
421 
491 
513 
538 
583 
606 
630 
649 
6 ,.. ... 

•.J ~ 

727 
763 
78 5 
819 
937 

1076 
1 097 
11 1 9 
1! 48 
1 1 7 0 
11 9 6 
'"'O C' 
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1529 
1 5 51 
1574 
15?5 
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67 8 

876 

608 
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370 
o9s 

1 1 0 1 
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1 160 
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3 9 5 
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4 9 ~: 
'514 
':..4 0 
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6 3 2 
65 1 
689 
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1 0 9'3 
1 1 2 2 
1 ). 5 0 
11 75 
1 1 9 9 
1 5 0 6 
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1 5 ~ C' .. , ... -~ 
J. .. ~;:. 

1 ::i 99 
l '":• A 

4.) •• ·• -

689 

991 

62 7 

. 289 
384 
59 9 

1114 

40S 
11 03 
1164 

414 
512 
8 4 2 

336 
5 00 

1095 
11 67 

1555 
16 32 

404 
644 
789 

1199 
1553 
1630 

203 
2 19 
260 
297 
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362 
39 3 
434 
49 9 
~16 
547 
59 0 
6 08 
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78 9 
92 2 
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15 7 9 
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727 

937 

312 
399 
60 7 

1126 
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1108 
1170 
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618 
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343 
S52 

10 99 
118 0 
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1634 

429 
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1567 
1637 

204 
221 
"'E.? 0:.-oJ 

299 
330 
36 6 
395 
4 :::: 5 
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518 
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61 0 
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70 7 
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77 1 
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1 128 
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1816 
0 

1343 
134'4 
134~ 

XITl 
XIT2 
XSf1 
XS f 2 
XS F' 3 
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152 
122, 
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1 81 7 
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1312 
13 1 0 
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. E.2 YORT£~ LISTIHG SORT PRDGRM1 PAGE . l L I S T I H G .PAGE < 

. . 
•• 

. 
• 

000000 A 
000001 A 
000002 A 
000003 A 
000004 A 
000005 A 
000006 A 
000007 A 
000010 A 
000010 A 
000011 A 
000012 A 
00001 3 A 
000014 A 
000015 A 
000016 A 
000017 A 
000020 A 
0000 21 A 
000022 A 
00002 3 A 
000024 A 
00002~ A 
000026 A 
0 00027 A 
000030 A 
000031 A 
00 00 32 A 
000033 A 
000033 A 
000034 A 
00003~ A 
000036 A 
000037 A 
00004 0 A 
00004 1 A 
00004 2 A 
000043 A 
0000 4 4 P. 
0000 4~ A 
000046 A 
000047 A 
000050 A 
000 11 3 A 
000 1 14 A 
000122 A 
000 1 7 4 A 
000175 A 
000 1 76 A 
00017 7 A 
000202 A 
000205 A 
000210 A 
000211 A 
0002 1 2 A 
0002 13 A 
000214 A 
000215 A 
000216 A 
00021 7 A 
000220 A 
000 2 21 A 
000222 A 
0 00223 A 
000 224 A 
000225 A 
000236 A 
,..,..~- ... - ,.. uuv .:.-. 1 H 
000 26 0 A 
000261 A 
0011262 A 

OOCOOl A 

• 

1 TITLE SORT 
2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
3 Ill 

4 * VORTEX OPE~ATING SVSTE" SORT UTILI.TY - PART 2 
:5 • 
6 ...................................................................... . 
7 • 
8 ~ 
9 !W 

1 0 .. 
11 • 

NO LITERALS DR INDIRECT POINTERS MA Y BE GENERATED 

SORT MUST BE ASSEMBLED IN TUC PARTS 
BECAUSE or U~ER EXIT EXTERNAL RErERENCES 

12 ll 

13 ~~~~··----·~··············~·····~-·~·····················••*w.•••····· 14 lf. • ll • « •••••••••••••••••••••• ll ...... .. 

1:5 ~ ~HE FC LL D~ING EQUATES REPRESENT DISPLACEMENTS IN THE S OR T CONT RO L Ill 
16 • TABLE. F UN CTION S or THE VARIOUS CELLS ARE COMMENTED I~ THE SORT Ill 
17 ~ TABL E GE NERAT ION CODE. INDEX FDR THE TABLE IS SYM BOL S RTC • 
18 • ~ ................................. . 
19 INPT EQU 0 
20 ACCP EQU 1 
21 IN ST EQU 2 
22 DLTD EOU 3 
23 DRCT EQU 4 
24 INRL EQU 5 
25 OTRL EQU 6 
26 S LGH EQU 7 
27 S BLK EQU S 
28 MBLH EQU 8 
29 FSOB EQU 9 
30 SOUT EQU 10 
31 SPC T EQU 11 
32 SPWT EQU 12 
33 INBF EQU 13 
3 4 DUBF EQU 14 
35 CMBF EQU 15 
36 S BEG EQU 16 
37 SEN D EQU 1 7 
38 SCU R EQU 18 
39 SNU M EQU 19 
40 MFLH EQU 20 
41 S WK l EQU 2 1 
42 SWK2 EQU 22 
4 3 SWK3 ~QU 23 
44 NCTL EQU 2 4 
4~ SND 1 EQU 2~ 

4 6 SF PT EQU 26 
4 7 STDT EQ!J 27 
4 8 -.-~ .., C' QI' ?7 l .._.,. c.w _ .,. _. -

49 SF I B ~: Q U 
:5 0 STMl EQU 
51 STM2 ':: t~ U 
52 I PRC EQU 
53 CTLI EQ U 
54 CTLP ::: 9U 
55 LCN T t::QU 
56 CTLC EQU 
57 CKEY EO:.J 
58 CI( E 1 EQU 
~9 CKEC: EQU 
60 ~•·•r 3 <"'Q" ~,...r, ::_ c..*;; 

61 CTL F EQU 
6 2 SCPT EQU 
63 SCTP EOU 
64 :s:: CTL :au 
6:5 SSP T EQU 
66 SLP T I=:QU 
67 S OF'T UW 
6S SFAS EQU 
69 S f AL EQU 
70 SFA D EGiU 
7 1 s: A SP EQU 
72 S ALP EQU 
73 SAOP r:'QU 
7 4 D~~ B EQU 
75 OCA E F.: O.U 
76 !' F"AC E t;1 U 
77 .,. .... F,.. 

•..:> ( ..... 

78 I!C B5 
7 9 FSID 
so llS:l 
Sl lJlLU 
S2 F'SOI 
S3 S IIJI 
S4 Sl iD 
!=! "' <''""T O - ...,) -..> r. .. A. 

,.... f!': or .., ,. " 
OCI .:.. .. ~.:• J.U 

87 S ~lCH 
S3 
8 3 
90 
91 
92 

L P :'3' IJ 
MBUF 
Ill " • 
!!!! END . ~ . 

EQU 
E f,) " ' 

·" u 
El>iU 
E QU 
E n" ....... 
EQU 
EQU 
E QU 
EQIJ 
,_,...,, 
c.. ... v 
EQ U 
EQV _,.,,, 
~ t"' ._) . 

• * • • 
OF S ORT . .. . . 

EQU 

~0 ....... 
29 
3 0 
31 

~ ..... _..;, 

34 
3'5 
36 

.... ~ 

.J •J ........ 

.J7 

4 0 
·~ ... 
I .J 

7' 6 
82 
12 4 
1 25 
126 
1 ·::. • 
"'" ! 30 

1 ') •" .... .;, 

1 36 
137 
138 

140 
1 4 1 
!42 
14'"' ' · ..;) 

1 44 
1 4 5 
146 
14 7 
1 4 3 
143 
158 
167 
t 7 6 
177 
1 7 8 

• • • • 
CONTROL . ,.. ~ . 

1 

• • • 
TABLE 
lll • • 

• • • • .. • • • • lll .. • 

DISPLACEMENT EQUATES • . . . . . . . ~ . . . . 

, . 

. . 

790 ) 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 :) 
00 
00 
00 
0 0 
0 0 
00 
0 0 
00 
00 
00 
00 
00 
oc 
no 
00 
00 
ou 
()Jj 

0 0 
0 0 
00 
00 
00 
GO 
00 
00 
:)0 
00 

00 
'JO 
01) 
O C' 
00 
00 
oc 
co 
0 ,, ·~ co 
0 0 

00 
') ., . ., 
()0 
" ,., 
~· '.I 

00 
0 I) 
00 
(;I) 

00 
(l!j 
(: :) 

00 
0 ·:o 
.... ,•, · .. • ... 
11 0 
00 
!)i) 
0 :) ...... 
v #.} 

t• , •• 
•.J ~ 

0 0 
00 
, .. , .... ....... 
GO 
tJ 0 
(~ (I 

· OC 
f) I) 

GG 
oc 
(;C 
00 
;JO 
()(' 
no 
~ I) 

. . . 

000 0 1 
00002 
o o o o·3 
0.0 0 0 ~ 
0000!5 
00006 
00007 
00003 
00009 
0 0 0 10 
0 0 0 11 
00012 
0 0 0 1 3 
00014 
000 1 5 
00016 
0001 7 
0 0 0 18 
00019 
00020 
00021 
00022 
00023 
00024 
0002 5 
00026 
00027 
000 28 
0002'3 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 
00038 
00039 
00040 
0(104 1 
00042 
00043 
C0044 
00045 
00046 
1)(1047 
00042: 
0 0 0 4 '3 
000 5 0 
000 5 ~ 
000 5 2 
(' ,., ,-. 5 .-. 
'.J v .1 ·-· 

000 54 
(!0055 
00056 
00057 
000 58 
(:005'3 
OG06iJ 
00061 
00062 
OOG63 
0!):) 6 4 
00065 
00066 
• .., u- .- .., u ~ t;. •. 

OOOE.:~ 

00069 
00070 
000 71 
00072 
00073 
00074 
00075 
00076 
00077 
00078 
0 c 0 7 ·~ 
0008(1 
00081 
00082 
C0083 
00084 
CCC85 
00~•=36 
0008 7 
00088 
0008':1 
0 0 0 9 0 , .. 
00091 
00092 
OG0'33 

• 

- . 

.. 

• 

' ·. 

... 

• 
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' • 

E.2 VORTEX LI S TI NG S DRT PRD GI<'AM PAGE 2 LISTIN G P AGE ( 

' . ' 

000000 
00000 1 
OGG002 
000003 
00 0004 

0000 0 2 
000002 
0 000 0 5 

000040 
0 00000 
8.0 0060 
00 0 020 

000 ,1 20 
000420 
000423 
0(10424 
0 00425 
00 04 31 
no o~ ~ ~· C) I .... ._:..._; 

,..nn,. ... n 
UUt., ._...,.U 

0 00 441 
000445 
" "O~"''"' ... ,u ~-·.J 

000460 
0004E·1 
00 042 1 
0 (!04~.':> '-.- c. .... 
OOG464 
00 0423 
00 04 65 
·"'"''Q""L"'. 1) Ll '"t ._. r.:o 

00 04 67 
000424 
0 0047 1 

A 
A 
A 
A 

A 
~~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
"'' .. 
A 
A 
A 
A 
A 

000000 A 
""'0' ... .... vv o ~( ,., 

000000 R 
1 20464 A 
00 6 05 7 A 

.-. C" O"c- n nr, 0 nn •J •J · v.,.• vv•J v•~ 

000006 0 0 1000 
00 0007 l COOGG 

B EQU 2 
s r EQU · 2 
LD · EQU ~ 

94 
95 
96 
97 
98 
99 

~-~····~w.*• • •••w.~ · ···········-~·- Y. ·····~·····~···Y.·····~· · ····*····· * BIT TE ST BIT DES IGN ATION 
1 00 
1 0 1 
1 02 
1 03 
1 04 
1 0:0 
1 06 
1 07 
1. 0 3 

"' 
~ ~ ·····Y.*.W.~··· ·~ ·w.•••••• • ••••*•• •••*•·· · ~··*······~······ ~ ······ ~ ··· RA O EQU 0 4 0 BT JUMPS WHEN A REGISTER I S 0 
RA1 EQU 00 0 BT J UMPS WHEN A REGI STER I S 1 
REO EQU 060 BT JUMP S WHE N B RE G I ~ TER I S 0 
RBI EQU 020 BT JUMP S WHE N B RE GI STER IS 1 
~~~···· Y.·· ····· ,.,·· ··· Y. ·~ ~ ······ Y.~~· · ···~~~· ~ ~~-- ~~~ · * · ··~ · · · · · ··· ··· • 

. " ..., .a. .... ~ 

lf. *.Y.!I( 

ll! 
MASK TABLE DESCR IP TION 

1 1 0 
1 1 1 ~ · · ···· · ~ ······ ·~ ······· .. ······· · ~ ····· ~ ·· · · ·· · ·~ ~· · ···~· · · ·· ····~·· 
, 1 ':) 
~ ,., 1-

1 
1 
1 

• • !'? 

1 5 
1 1 6 
1 ' ..,. . ' .. ~ 
..L J. ~ 

1 1 9 
. ..... 0 .l C:. 

1 2 1 
1 22 

1 2 4 
125 
1 26 
. ~ ... ... .:::: ,. 
123 
1 2 '3 
1 3 0 
1 3 1 
1 -· '.) _ ... .._ 

13 3 
1 34 
1 3::5 
1 36 
1 - ., .:· , 
138 
. ~., 

i ~J' 

~ .,.. 
l"l i 
..., , . F.: 0 
L r .. .. 
..... .- .... . 
L~C. 

ES4 

~· ... 1 ... ;;. . .;... c. 

~ Po Lo. ,., ..... ~ 
.A) r: ~ .. 
..... r; ...... 
,r.. r:. J. c. 
BR15 
t~ E G 
0 ··' ,... 11 r .. 
T 11 n 
' ~ u 
·-· CO( ( ! ~·I . , 

FOUR 
FIV E 

S EVE N 
EI GHT 
TEN 

~E T 
EQU 
E (:11J 
£ ':'11J 
• nu _.,. 
S Q U 
EQU 

f. Q U 
,_ • ") ' I 
r_ ~,.e 'J 
r• t "' I I 
C. II.."! I.J 

E QU 
EQU 
EQU 
EQU 
t.. G· U 
E: Q :.J 
EQ U 
r Q '' .:. l.,.l 

CQU 
·~ Q Li 
::: i,) u 
tl A M E 
EXT 
"" "' T .-__ t\ 

E }{ T 
EX T 
~ ... , T 
- " ,_ ,, ~ 
C.. /\ I 

L<T 
E., ... 

( ' I 

EX T 
E XT 

0420 
NT ZERO ~lORD 
r·1 T + 3 ll I T r1A S K CnttTEWTS 000!30 4 
J:1 T + 4 00 00 10 :SIT 

C0:!0 20 
00 0400 
01. 0 000 

0 lO OCO O BIT 

~1 T+5 
~1T+9 
i'1T + l3 
f1T+1 6 
MT+17 BIT MA SK CONT EN TS 01 77776 .... .,.. . ,.., 1 
I 'IITC. 
... .. "r 0 """ ~ : ·1 f T C. 7 

0
1'"';0..,-,~..., 

J, l .' ~- •J t' ... , • .. ~...,.-,7 . ., 
'·' J t.:• ( ... ~ .. 

- 07 7 7:7'7 u. -'· ~ r·1T+ 3 2 
•1 -.- .!. ':• 3 I" I • ._, 0 • 7.,. 7-,..., Al_ l l tt- t't' 

rn + 1 
MT.J.. c.~' 
I • I + 

M T-'- '=' "' ' ' ' . ...., ~ , 1 ...... . .-, 
I ' 1 T ..;,. 

~1 T + 3 7 

C O NTAIN ~; 
,-. 0 tJ .,. A T N <:'· 
~ I I ~ ·..> 

,~ 0 ' ' T '' I N ·:-. _. I 1 ' ' I ...,. 

C ..,~, ... A T o-J<' 
... Uill J.ll ·.J. 

COtHAINS 

NUt'.BER 
tiU~1B::::R 
NUt':B E R 
Nl .......... R , ,.,c, c_ 

Nl!WE:EF: 

1 
~. 

c. 
·-:> ·-· 

...... -r • .-, ,... ..... 0 .... 'T' t''l T .... , ~ N 1 I ..... T'o t - r. ~· 
f' I ..... .;, 0 t_,.. J 1 I n J. i i ·~ ..) i'i .t.• C.. 1'. t:.• 

MT+ 3 9 CONT AIN S N U ~BER 7 
~T+ 4 CONTAINS NUMB ER 8 
MT~4 1 CONT AINS NUMB ER 10 
J-:: IT 2 ,SRT l,S I NI 
SRTC , COM P , MDVE , BTDA,X IT l 
r FCA ,Of CA,S1CA , S2 CA , S3CA 
IrCB,O FC B , S l C~ ~ ~2CB,S3CB 
WS f l,X Sr 2 
!: 1CL S iS2C LS 
I FRD 
CLR5 , LU:5 ,L U5 E 
TLF C,CTL S 
GOFC B 
::, rFC B 

E >~T ~~RT ~ 

SET ..... 
-=· 

~E ... _, I 15 

BIT 
O NE:~ 

RESF.:T 

1 4 0 
1 4 l 
14 2 
14 3 
144 
14 5 
1 4 6 

~ ~~•••• ~ •~ ••••• .. ~~ •• • •~ ~~ ••••• •~•••••~w -.~ .. • • • ~••• • •••••• ~~ ••••••*~* • 
• 

147 ~ XI T2 
1 ... - ;t! 

.,. t =· 

1 4 9 • 
15 0 *-
151 "' 
152 :.: 
4 ~ - w ,i. ,J ..:.• ·T· 

• c:'A -
> ...0'? "" 

1 55 :. 
1 5 6 :.: 
1 57 • 
!5S ~ 
~c." .- -.i. .. J ~ ;op; 

160 !If. 

1 6 1 * . , ~ 
; c .. '~ . , ~ 
.L 0 ...:· 
' • A .i. t .. "'t 

-.~. 

....... C" * 

.i.C'o ..J .... 

1 6b * 
1 6 7 ~ 
1 ~-=· ,.. . ·-· ..-.... 
4 / r o ~ 

.LO =' ·• · 

17 0 * 
1 7 1 * 
1""':""""'1 • > ( c. 
....... .., -_. ,. ....J .,..; 
17 4 "'-

DUMMY US ER DUTE XI T ROUTINE 

C()L LING ~ EQUENCE : CALL XIT2 , INB U FFER~OUT B UFFER,FLAG 

T ~!IS 
• • • 
~. .... . 

WHERE I NB IJ FFER I S THE ADCRE SS JF T ~ E BUFFE R TO 
~lHI C H RN I NSER TE D REC8RD MU ST BE MOV Er BY Xll-2 

OUTBUFFER IS TH E ADDRESS OF THE SDRfED ou ·r PU T 
RECORD 

FLA G r s SE T r v SORT 
- 1 · I F ~ IJ r F-· u T Eo F 
+ 2 0 T H E r-;· W I S E 

~~FORE CA LLING 
J US: T L! CCURRED 

·,.t ... T .., • 
.·.~ C:: • 

FL AG I S S E r B \ XIT 2 
Fl T 0 - i IN S ~. R ·r RECOR D H I I riBIJ Ff ER 

BEFORE 8 UTP U I RECO RD 
C • ... 'LI._ • .. ••r -• ,._,- ,.l ' M lj J ~ l' H ,•·, .a. c. ,.... 1_1 r ., 1 1 " , n 
OU TP UT RECOR D 

r'1 ~1 D 
:s r, rJE 

-.. " l' IG NO RE I •J ."'" " '~'" [ ..... 11 :. 11-:·v :o- r r:. 

:SIT --1 1 
0 

~ ~~-,- ,..., T 
H t..._. t-r l 

DE LET E 
O oi "'T"r-'\-1 • ~ ..._. r r u t 

OU TPUT 
RECfJRD 
r:;·-CO P D .... t_ , .. .. 

DUMMY USER OUTE XIT ROUT I NE, LIKE THE DUMM Y 
S AT I SF IE S TH E E X TER N ~ l R EF~REN C E 
A C .... r ·:· T ~ "' ll 0 u T p· IJ T !;' r.·· c· 0 C,· rl .::· 1- ;- c ; I T ;:· ,, I T - v t.- <:· 

"""' ..... • I ~ M I I ' 1.~ - · IT· . .... ~ '-' L- .. , • ' · - I .. ,) 

O T ~E R XI T2 I S LOADED WITH S GR 1 ' 

I I! E X ! T , 

CALL EY ~:RG FOR EVERY SOR TCD OUTPU T Rt.CDRD DEFORE I T IS 
IJR IT TEN TU THE FINAL OUJP UT FI L E ~ IF DUTEXIT=YES ~ND 
~ 0 OTH ER XI T2 I S I ~ F RO NT OF IT I N TH E SAME LDAr MOD UL E . 

.... C' 

J. (' ·- · 
. •••• ••• •••••~ • • • •• • • ••- • •• • • · • • ••• • • • • •-•w~-·•••••••w-• • •-•• ••••• ~ .. JE .-; ,.,; ;.- -. ·•· .., ;llr, ~- ~ .:r, 7#' • .-.. :.; ;'Ill; :.;; :., ,.,., oT-< 1f". ,..,.. :,.-. ' " • .... ,.-, -., N . ,'!;, ..... "" ,'!'\ ... M ,.,_· ~ ,,. ,.,. •"'• :..-; .~ ... : ~ .¥; ~ ~ ,.; ~ V. ,.._ N 7#. ~. :.0: .. . •" • ~ 6. ~ _.. ~ W. ;.: ~ 

176 . ..., .., 
> / ,. 

.. -:' l'""l ! ... •;:) 

17 9 

180 

id T 2 :::. fH R 

-.~ 

. n "' ... . . l ,... ;::. 

I; D D 
;-:; ·rrH: 
J 11 p JE 

,_. 'Y T ~, 

o'\ l. I C. 

THREE 
>: IT 2 

'.I i T "' 
" - c. 

~ .... 

791 ) 

15 

E . 
E . 
F 

r· ~J J • 

OC: 
,~ t1 "-' . ., 
Oil 
0 0 
00 
00 
0 (1 
00 
GO 
1) 0 

no 
0 0 
0 0 
00 
(II) 

0 (' 

0 0 
uc 
0 0 
co 
00 
c: (: 
C 

,, 
J •. ., .--
v tJ 
~i :J , .. n 
·~· i.,; 
0 u 
0 0 
GO 
OCI 
• • • • 
;_; ·.• 
0 , •. •• • 
0 •) 
0 :) 
.... .... 
'~' 1..1 
0 ., 
.-. ~. 
IJ I, 

0 0 
C'J 
c ~) 
0 :) 
0 0 
,, fl 
v • 

" "' u ·' 
0 0 

00094 
u0095 
0!) !) 96 
00 097 
00038 
00 0 9'~ 
00100 
0 (I 1 0 1 
0 0 1 0 2 
0010 :~ 
0 0 1 0 4 
"')'0~ I) I J. ,_1 

0 0 1 0 6 
0 0 1 07 
0010::: 
00109 
0 0 1 1 0 
00111 
0 0 11 2 
00 11 :?; 
(1(1114 
0 0 1 1 5 
0 0 1 1 6 
0 0 1 1? 
001 1 :3 
0 0 1 1 9 
00120 
.... ,., .. - . 1 
'·' '· J. c. 
00122 
0 012 :3 
001 2 4 
0 0 125 
0012 6 
(l ..... ~ _, , ,_ .. ._ , 
0012:3 - ,.. .. .-...... u '·-' .i .;: :> 
001 3 0 
00 1 3 1 
OG 
0(1 
00 

1 " 0 -.> o.. 

133 
1 ,.., ·1 " -, 

n •'l '=' •; i.,l ...., _ , 

"0" '"" ·; •J ·' • -~ ~ 
0013 7 
n .-. .,. ~ .-. '-' v ! .:> ,._. 

001 39 
0014 0 

(111 r • • -,14 "' • • • t,.tiJ, .:. 

1.)0 0014 3 

;•, •.. , 
lJ ') 

0 0 
CD 
00 
,: 0 
.. . .. 
'·' •' 
,• , (' I 
IJ 4_1 
1'1 ,, 
•.• .... 
.-. ·"' •) I I 

:) (I 
('l , . , .•. .. 

• • •• 
·-· •.J 

"n ,, . 
.. ~~ 

f
. ,, 

... ·.• .... .J , .. . . 
I • • ' 

' I '• ' . . .. 
.... '·' 
I • ' o ·- •; 

(' (I 
r: 0 
r· o 
:j J; 

~; 0 
;; 0 

r ,•, 
: . 'J 

') •) 
.... . -. ,_, \.1 

r, ,•, 1 • • 
I} l l - I t ~ 

00l•l:5 
001 4 6 
00 1 4 ~' 
,.. ,..1 . ... . 
u ll .... •.::! 

0 (I 1 4 -~· 

r. r. v ,_, 

U• [' .. 
0 0 
.-. t · .., ,. 
0 :) 
GO 

.. &:" •"I 

.L •,J •.• 

1 !:i 1 
1 t.' oJ . ,.,._ 
, c ·- · .~ ,, -. 
1 c~ ,. '"' ·~ 
155 
15 6 
1 c . ' ...Jt 

fl fl 1 s .-. .,..i._.:;. 
.... . ... u ;. .. c: •:) 

J ..; :.-

0 0 1 6 :J 
0 0 1 6 1 

001 6 :.: 
00 16"! 
,·, 1-1 ., . ....... 
'·' '-
00 16;-' 
0 0 1 6 8 
0016S• 
0Ui 7 (.! 
0 0!7 1. 
00 
00 ... ~. 
1, 1 ... 

0(1 
(I (I 

.. . . ·• 

.1 I' ..:.: 

1 ., ·:; I ·-' 
.. . ?' ... J. ... • ,. 

1 ;' 5 
1 . , .·· ( .. 

00 1?7 

0 017 :;:: 
(1 1) 1? '? 
.• I"· • 8 ,, 
. ) ) .1 '· ' 

•. 
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E.2 YORTE ~ LIS TING SORT PRO GRAM PAGE 3 LI STIH G PAGE < 792 ) 

0 00 010 
0 0 0011 
000012 
000 013 
000 014 
0 00 01~ 
0000 1 6 
0000 1 7 
0 0 0 0 2 0 
000021 
000022 
0000 2 3 
00002 4 
0000 2~ 
000026 
000027 
000030 
000031 
COC032 
000033 
000034 
00003 ~ 

000036 
000037 
C00040 
0000 4 1 
OOO!l 42 
00004S 
0000 44 
0000 4'!5 
0 000 46 
~00 047 
000 05 0 
0000 '!51 
~: 00052 
0000 ::5 3 
0000~ 4 
OOOO::'i ::'i 
0 0 00:5 6 
0000 ::1 7 
0000 60 
0000 61 
00006 2 
0000 63 
0000 64 
G0006 ::'i 
0000 66 
000 06 7 
000070 
000 07 1 
00007 2 
000073 
000074 
~0 0 0 7 5 
0 0 00 7 6 
ft~!"t0 7 t"" . - .. - ( 

000 1 00 
C0 0 1 01 
1 •• ~ n .. 0 ..., 
.• ... ' .. • .L t:. 

000103 
000 1 04 
!~OIJ105 
000106 
0 00 1 07 
o·o :; 1 1 o 
00011 1 
(10(;112 
00Cl13 
0 0 0 1 14 
000 11 5 
" ""1 1 '" .; '-' v 0 

i:' OC117 
n ,~ ,._ .. ,._n 
• .. • v '-' J. c. ._. ,.,,.,,.,1 ..... 
IJ tJ \.' C. 1 

0001 2 2 
r' "'""" ,.,.. ...._ v ~· •J .&. c:. ..,;) 
'.!"0 0 1 2 4 
00012~ 
0001 2 6 
Oo n ' """ - ~C.( 

000130 
000131 
000132 

000 0 00 .~ 
002000 A 
0010 56 R 
00 0000 A 
0 060 17 ~ 
000013 R 
006030 A. 
000 0 00 E 
0 0 1 010 A 
000027 R 
oo t ooe A 
00014€. R 
O l :=l221 A 
001000 A 
00074 4 R 
04:'.5000 A 
0 1 :5260 A 
1 5044 1 A 
O::'i ::S260 A 
0 0 6 4 02 A 
000064 R 
0 4~ 001 A 
0 2:5 01~ A 
06~01 7 A 
0 1~ 02 1 A 
1 4 ~ 022 A 
0010 02 A 
OOOO!lO R 
0 020 04 A 
001001 R 
0 020 0 0 A 
0 0 1114 R 
0 0200 0 A 
0 005 73 R 
01:5 02 2 A 
1 2:502 4 A 
0:5~022 A 
0 1~2 6 0 A 
0 0 6403 A 
000 0 6 4 R 
0 064 0C' A 
00 0030 R 
001000 A 
0 0001 1 R 
005 101 A 
0 5 40 10 A 
01~01 ~ A 
05 4 00 4 A 
0 1:50 1 6 A 
0 54 003 A 
0 0 2000 A 
000000 E 
000000 A 
0 000 0 0 A 
o oooor~ A 
0060 1 7 A 
0 0 007€. R 
1 ~0464 A 
0 0 60~7 A 
000076 R 
006Cl30 A 
000017 E 
015260 A 
00 6 150 A 
i7?? ?4 A 
0 0 611 7 A 
000076 R 
0 ·- .. .... ...,0 A ::,...JL:Ct 

006401 A 
000125 R 
006433 A 
000162 R 
00640C A 
000137 R 
045003 A ,..,...,.... n,.. -" 
u 4.) J. ... , .., v 1"1 

0 0 00 1 : R 
0 4 500 2 A 
02~ 0 16 A 
06 ::S 0 1 7 A 
006403 A 
000040 R 
0064 0 0 A 

1 84 * MERGE PH~SE UOR K AREAS START HERE 
1 8:=1 ~ 

1 86 ··························~······················~················· 
1 87 ··~···············~············································· · ··· 1 88 • 
1 89 • SORT PH ASE RO UTINE S 
1 90 • 
1 91 • SRTl - SORT PHAS E PRI MAR Y CON·TROL 
1 92 • 

1 93 ~·-······························ · ·······~·········~················· 194 $ RT1 EtHR 
1 9 .. 

- ,J 

1 96 

1 97 

19 8 

199 

2 00 
201 

202 S R1 
203 SR 2 
2 04 
205 
206 

-o~ c ,. 
208 
20 9 
'210 SR3 
2 1 1 
212 

CALL 

LDAE 

L r . " I t.tn 

JAZ 

J AP 

... ~ 
I.. .U H 

J MP 

INR 
LDA 
AN A 
S T A 
BT 

Iti R 
LD B 
S TB 
L D~ 
S UB 
JA P 

•-1 
SRTC 

SR1 

([l f" 

DSI • X 
ER R6 

I NP T • X 
SWC H1X 
ER O 
SWCH •X 
02 ,USER 

ACC P1 X 
Hi :S F , X 
CM BF 1 X 
SEND , X 
SCUR , X 
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.... .... 0 'T •J 

;; _1 1) 6 4 6 
1)')!)64? 
0 r'l ;J650 
0 0 06 51 
:" 0 f) ;-~ 5 2 

0 006 53 
·; ~: 0 6 54 
:):)0 655 

.., -~ 0 ,.. C" ~ 
·- u c...J .. ' 

0 0 000 0 A 
006030 A 
000424 E 
Ol:i043 A 
0550 4 2 A 
0150 4 0 A 
05 ~ 04 1 A 
015044 A 
0 55045 A 
0060 1 5 A 
100041 A 
12 ~ 022 A 
05 4 025 ;::; 
0 4 5041 A 
00601~ A 
100041 A 
05402 2 A 
0 4~ 0 41 
00601 ~ 
1 0 00 4 1 
006!.25 
1 00045 
054 0 1:5 
0450 4 1 
0 0 60 1 ~ 
1 00 041 
O:i40 1 2 
0450 4 1 
006013 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

100041 
054007 ;~ 
045041 

" H 

A 
002000 A 
000 4 €- 2 E 
0(10 00 1 A 

A 
A 
A 

000008 
000004 
oo oco:: ~l 
00 6030 A 
000573 E 
Ol.5f.l 4 2 A 

0 " <; ' ::>1 1 v ..., .;;, ... ... 
O"'r:n4 "' l,·. 

._1 ··' '• ':.. r 

00 1016 A 
cor;E.O-" o 
0 1 52 6 0 
CCo404 :':l 

R 

000604 R 
OGOE.60 0060 10 A 
.~ '"' t.. ,. ~ 1 '.J 1.) V C• o 

~l ()06E.2 
OOGE,42 E 
00;£-120 

nn"'"'""" 1'\f"o•.,.f"• ,c;• A 
'-' •.1 1. 1 0 0 ..;, 1,1 \.' • .. • 1,.1 '"t 0 H 

nn..,.-t"" 4 t"''c:' ~ !"'1·1 C' ,-., 
· .. • .... l' 0 ~ v .... ..... 1_. .,. ·J !"1 

00066~ 00100 0 A 
""'"'~,.. ....... ,.., 
UUUOV"t ~ 

OOl GDO A 
10057 3 R 

L J EC ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
396 
397 
39S 
399 • 
4 00 
401 
402 • 
4 0 3 • 
404 • 
4 05 !I! 

4 06 • 
4 07 • 
4 08 • 

S MOV - SORT PHAS E ROUTINE TO BUIL D WORK RECORD IN S ORT ~RE~ 

SMOV BUI LD S TH E rCLLOWI NG WOR K RECOR D rRO M THE INPUT RECO RD: 
CONC ATEN ATE D SORT C C NT ~ OL FI ELDS FOL LOWED BY 
INPU T REL AT I VE REC NO <TAG SORT) OR ENTIRE INPU T RECORD 

CALLING SEQU EN CE: 
CALL ED BV: 
CAL LS: 

CALL 
SRT1 
MOVE 

s ~1 0 \) 

4 09 ········~····················•• w. •••·······~····~··~·············*~·· 41 0 SM OV EN TR 
411 LDXI 

4 12 
413 
414 
4 15 
41 6 
417 
418 :SM Cl 

41 9 
4 20 
421 
422 

423 
4 2 4 
42~ 

42 6 

427 
4 28 
429 

4 30 
431 
43 2 

4 33 
4 34 
4 35 

·1 36 

4 '=' "' ,_, ~· 

A "" ,._ .,. ~~ 0 

439 
440 
441 

442 
443 

444 

MP l 

44~ KE:.Y J.I 

446 

44 7 

S M02 

LDA 
STA 
LDA 
STA 
LDA 
ST A 
LDA E• 

ADD 
S TA 
IN R 
LDA E• 

ADr E• 

STA 
I!'iR 
LDA E• 
...... ~ 
SIH 

INR 
LDAE• 

STA 
I f·l R 
CA ... L 

LD XI 

LD A 
JAZ 

DAR 
STA 
J AN Z 

LDA 
BT 

JMP 

LDA I 

ADD I 

:ST A 
J r,, ~ . " 

45 0 LI EC 

SRT C 

CTLC ,)( 
Lcwr , x 
8T LI->: 
CTLP , X 
CK EY, X 
c :< £ 1 I X 
CT LP, X 

SCU R, X 
C'1P1+2 
CTLP , X 
CTLP , X 

1'1P1 +3 
CTLP,X 
CTL P•X 

~1P 1+4 

::: TLP ,)( 
:": TL P, X 

M P1 + ~ · 
C TL F' d~ 
CTLP,X 

GET SORf TABL E AR EA 

GET NUM BER OF CONTROL FIELDS 
ST ORE IN LOOP CO NTRO L COUNTER 
GET PTR TO CONTR OL FIE LD TAE ~.E 
STO RE AS CONTROL F IE LD TABLE f TR 

GET TA RGE T W~ DISPLAC~M F- NT 

PL US CUR RlNT SORT AR EA PTR 
STORE I N MOVE PARA MET ER 
INC R CONTR OL WORD PT R BY 1 

GET TRRCiET EYTE DI S PL nC F: MENT 

STORE IN MOVE PARAM ET ER 
IN CR CONTRO L WORD PTR DY 1 

GET SOURCE WORU DISPLACE MENT 

PL US S TART OF SOU RCE REC OR REL BLK 

S TDRC IN MOVE PAR AMETE R 
IN CR CONT ROL WD~D PTR BY 1 

GET SOUR CE BYTE DISPlAC l~ E N T 

S T~R E IN MOVE ?RRAME TE r 

GET NUMBE R OF BYTES 

MP1+6 STORE IN MO VE PA RA M['[R 
CTL P,X IN CR CON TRO L WD ~ D PTR 
•i0'./ E d•2•3•4•5 HOVE A C8t-:TJ;:OL F l EL D 

"'R "'~ .~ I L 

LCNT , X 
... .. . i1 ~. 

~ •••. t ~ 

L.c~n , x 
<:• M:'1 1 
W I I ~ o 

!.W CH , X 
0 4 , :( ( y.., 
$ MOl 

't:"'t:•TC ._ ... , ... J 

r·L' £~ 1...· ...... .::.. 

C I·' .... 1 " .. c. . '"' s M rJ 1 

-"i.J" ~ t i v 

rET ~o~T TA~LE A D~A U -..> ,•., " D ~I , .., 1- t1 

G E T C D t; "I R 0 L 
T""T " •. , L n t1 .. ~ .. i_ 

MINU S 1 
SAV E IT 
GO P ROCESS HE XT CONTR~L F IELD 

GE T S WI ·r C H 
I.TS A KEYWORD S ORT 

GET RE CORD 

GE T S ORT TA2LE POI NTER 

1~DD Dt S PL. TO REL RCD PNTR 

ST OR~ IIi S OURC E PTR CELL 
MO VE REL REC NUMBER 

RE TURN TO C A L L I ~H! F' R 0 G 

431 ~····••• :. ••·····~·~········· · ·· ~ · ~ ··· ·~ ~ -~~· ··· ··~~···· ········~~··· 452 • 
AC'~ ._ ..... ._. ..... ~"" 

. ... ~ w .:.,. .._: . ' .. 
S WR I - S ORT P HAS~ S E QU E ~C E ~~ ITE ~O UTt~E 

796) 

00 
0 0 
00 
00 
00 
0 0 
0 0 
00 
00 
0 0 
00 
00 
00 
00 
00 
00 

0 0 
00 
I) (I 

00 
0(1 
00 
00 

0 0 
00 
00 
00 

00 
~· 0 
0 0 

00 

00 
00 
(10 

0 0 
0 0 
I) c 

0 0 
00 .... . .. 
vv 

(I (I 

00 

00 
00 
DO 

" ... ,, v 

• 

0 0 387 
00388 
00339 
0039(! 
003'31 
003 92 
00393 
0039 4 
0039 5 
00396 
00397 
00

,.,..,,..., 
..:.· ~ ~:a 

0039'? 
0040(1 
00 4 01 
00 4 02 

00403 
00404 
00405 
00406 
00 40 7 
:)0408 
00409 

00 41 0 
0 0 4 1 1 
QQ ri. 12 
oo~A. ~:::: 

0041 4 
004 1 5 
0041 :; 

0 0 4 P' 

004-1 :-" 
00 4i '7' 
00420 

01)4 ~ i . ,_ ~ 
0 ') 1 ' ... ., • • l": • . 

0 l"l , •. -, ·:· 
t '-~ ··' 

00 4 2 4 
0 042 5 
.. , u· 4 .-, f:. 
I. .. (,. _. 

00 4 27 

U• (J 4 ·;, :-· ,_ .:> 

;)0429 

00430 
00 4 31 
00 4 ~;2 

00 00436 

00437 
• 

()(. 0043::; 
00 00439 

~ ;, ' . 0 044D 

·~ 1) 004 ·";i 
(l'J 00 442 
0 ') 00 4~- :? 
;)~ 0044 4 
.~ i'1 " I) ., .• "' u .... l • .. , .... ·-' 

• 



. . 
• 

• 
E . 2 VO RTE X L IS TI NG SORT PPOGRAtto PAGE LI S TI NG PAGE < 

000 671 
000672 
000673 
00 0674 
000675 
OOCS76 
.... <"\ ,.. .... "7 ... 

L' L•Ot'f' 

000000 
006030 
000661 
006015 
100032 
O!J€. 12 0 
0 0 (; 0 2 •t 

A 
A 
r. •• 
(i 

A 
A 
A 

Q ...... no noc.:n 1 '=' r 0 u 11'
0 

OJ .., - · · - · .... ... . .~ 
n ')f! 7"v 1 l"" e,A~o ~ ",• 
-· . ..... , •• y '- ~ ~ · - .. ; 

000702 
no~":'v""'=' ..., ..., " .... 
0fl0 70 4 
'.) " ,., ..,. n 5 •J ... O(i,}..., 

'"' ,..~'"" .... OJ 1,:: ol,..l r ' V CJo 
n" ,..,_"'_ 
IJ I_." lf l f,; o0 

J'J0 71 0 
..... ,... - 1 1 '-.fUI.IF 
•"!! ,.. .... _ .. ~ 
UU L•IlC.. 

0 "0 ... 1 ... . ~;;,.;,. 
- ' ... ... 1 4 Ll 1.• '-· i 
n ;-;n-,..! C" 
J "-; IJ ,. .1 ....) 

1).} 07 16 
.)[: 0717 
""f - .... n 1.' o.J .,1 ,.· C. I 

;:.:'.) 0:-'21 
""" . .,_......._ 
,_: •J ·- ' t c. c:. 
•"n n -,. .--""'11 
·.. .J t,.l i c. .,;. 
'' 0')~-:> -• .... ,· '- ,.,.. 
' l,...,., - -,u 
• ..t 1,.1 ,·· c; • .) 

000 72 6 
000727 
'"•n t"!:~~~ 
t_ v ,_. ,. .._, '·' 

000731 
•.JOO -. ~ -. ... ~·c. 

:) 0073 !5 
00 073 6 
"On"? "t.} I 1.,! , · ~ ,I 

OC0 740 
000 ('41 
000 74 2 
0007 4 3 

00 07'44 
01JiJ 745 

r nn~ -· ~ •..;t,. { .... ( 

oou?so 
... . -·n7 c: 1 

.J • ,_. ( ~· .. 

1'!(1 [1753 
O f',r-7 ~.1. "._1.-...J .....,.-

000755 
l··c "' ~"'6 ,.1 ! !_I t ' .,.1 

.~! n rr :.' r.:: 7 ... .,. . -. _, ..., ,...., , 0 
VV• .. •r t• 
000 7€.1 

,... ,.., ~ ~- -, ... uu .. · oc. 

0 ')0 76 3 

(' , , .. , ..... ~ 6 • 
'·' IJ 1.) ,·' "1' 

•.! 0 0765 
..... ~ ... ,. .c 
l .. i ... t.• .,· '=' t:.• 

'1 ~0 7 E.., o...•l•• ( ,,. 

•'•fi it77n 
,' , •J o'f ' .• 

.~ n ,., ·~ ... 1 
~· '- ,_, {' ( 
... ..... .... ...,....,. ~ 

'j u U , .. I L.. 
"" """ ,... ...,. _, _ 
._, • .. • • .. • I' ( .;. 

n n o ?7 4 
n 1'1: n ~ -:o C' 
.. v .... l..- .... • 

•'•"" '"""'""'~ .• ·.1 , ; f C• 
.. ,...1" .. ._..,~ 
"' ) IJ ,.· ( ,' 

C. 0 10 D :J 

006505 
,... ,., n ..-• ...,. .-. 
U i.; v ,.j I ..: • 

"O"On" U ; Lt t ,,;. ! , 

00073 ::. ..,,., ..... -. .-. -
0 u v ,.· ..:· ....:.. 
00073 :::' 
000735 
0

,... .,. ,.,_,... 
UOt .. t ._, u 

OOGE.;-' 3 

A 
A 
A 
R .. 
.~. 

R 
R 

t"' .. 
0152 60 A 
00 €.4 05 'l 
,.. t'\ .... ..., ·~ /' 
'-' V ._, ,. C C• 

OOE.01 7 
~n 'l'"~' 1 ,_, \, -=· .,. J. 

03601] .. ;. 
0550()1 
"0 "'3 ....... IJ .J c. c. 
OE.40!Jl 
00 20 0(• 
n" "0 n " I) i,.l 1,1 1,1 •) 

O n,..o··U OL '"tr' 

000671 
V
nnfnn :-t 

V 4• .. , v ... 

·oo~ ~· 
1 '=' ' .&. 

0060 1!' , ..... ~-·-~ .. .:,. l) c. C• I 

0 ~ 4"" .... .. " ..... 1.,' ..; , · 

0060 J ::' 

"' ,, 
A 
fl 
A 
A 
R 
A 
R 
A •. , 
H 

A 
A 

000 ? 1 2: ( 
00601 3 A 
'0"0 ...... ... ~~· .. ~ \.:. 
, ~r· .. -..-l C. ,I "'t C. .,;. 

005 01 2 
0 1600 ::: 

12046 7 
05 4 004 
00200 0 
00063.:1 
000 7:-:" f. 
., "'! n !"'\ ,-. ,.. 
.... "''·'·-··· ·· 
O n,...,..,t''• "' v 1.,1 u .... 1,.1 

OOCO iJO 
oooo o;:. 

00650S 
0 r. .-

1
. A r 1 .4 

v 1 ... ,. l• '"'l· 

lOOOl;O 
0 
0 

1 I' ,:"1 (':; ~ ... . . v ·-' 

0 t'! ·:- "' ":" • t' - ~ 
..,.~ .·.n r.,... v "-' ..... 'J v • ; 
0 0 0 (! (:I) 

.... ,... r c ,., '-' 
... . .... '="> ·-' '-' ._1 

C r. ,., ... r, .:: 
"-' :.r 'T " ' J 

OOCOG::-' 
r. fl f 1 ·::o 1- ;:. 
·' .. ·.· ( ·-
nn,... r• 4"1"' 
l' v ... ..' t,..l ' .. • 

. ~ . -. ......... 
I • I I ... I"' I .. - . -
1 ., - ... .. 1 

c. t"·~~~ . 
1 ~ ,..., .-, .~ .... 

- I ; , ... t • I 
\ ,. . --

A 
A 
A 
E 
R 

A 

A 
A 
0 • 

A 
R 
A 
A 
R 
A 
A 

. •• 

455 
456 
.. 1:'7 
"+ .... ' 
458 
4 53 
460 
461 
4 62 

464 
46 5 

46E. 

.. ,. '? 
"+·0 , 

458 
469 
470 

47 1 

4 72 
4 73 

4 74 

-~ -. ""t ,. , . 
,.., ..... 
.. to 
47 9 

4 80 

4 to 1 ..... 
4S2 

4 83 
4 84 

4 86 
4 87 
4 88 
4 89 
4 90 
491 

49 3 

4 0 ,, 
•' T 

:.! 

• • 
:It 

~ 

S ~J R I 
Atl D 

CHE ~---~ .... ~- ,_!, 

I r IT ~.,.. 

.L .:. 

THE CURRENT THE S-T ATU S OF 
ERROR, EOF CP EOD , ABORTS 

s~liTCH rs orr , 
OU1' P UT F !LE fROM 

0 U T P 1.' ·y F I L E 
TH E JOB 

I F THE END- OF-SORT-PHASE 
S WRI WRIT ES THE CURRENT THE SP ECirlE D 

* CA LLING SEGUEtiC E: CALL SWRI ,O UTPU TBUFFERRDDRE SS 
• CAL LED B'f: SRT1 , S~ EQ 
ll C A L L S : f1 0 V E , S R T C I / 0 R 0 U T I ri E S 

EUFFER 

~••••••~~·~•~•• ~ ~~•••••••••••~•~~••••~•~•·~ ~•••••••••*w·~~•••••••••• 
S WRI EtlTR 

S I.JRT 

SI.JER7 

SW ER 

• 
ERR6 

EP.R MV 

' D ... · T 
\.. 1 ,.\ .1. 

lllAE ~ 

TAB 
...... .,.. ........ 
.j, I H 

S TAT 

I ~ t,.-1 ,• 

L.. J.J •'" 

LDA 
BT 

' n ..:. r-w. 
· - J. ~ 1-

I ..... ' • ·' l 0 ,.·, 

.S! A 
t DR 
, ....... ,.. 
.:> I ,;o 

LD AI 

LD XI 

RD D 
TA!3 
LDA 
'' T T H ... - . 

ADD 
s rn 
,.. A I L 
·-· ""'! ·-

tl :<·I TE 

EVT T 
l'o J. 

~- n - C .;..,. i'=. I GET SCRT CONT ROL TABLE 

S FP T .>( GET CURR ENT OUTPUT FIL E PTR 

~~3 STO RE IN STAT MACRO 
o~swER,SWER7, SWER7,SWER 

~- - ..,.c ..... ,..., . . 

IF END OF ~~ 0 •;> T - .. .... ET I' '" 'J "'· -· I.: , 

<:· t' 'l'i ! • • • ' <f I -. GET OUTPU T BU FF ~P ADD RESS 
.1 ,.., 
.... , ,!;• 

' . ' • Ill .x, 

0 

-. .. R I ....... · ~ \ 

• 0 '? • ,. 

1- r" "T' ·r ' I ·- F r· -r. JC-.1 InC .. ~,rf 
··~t ""' D .-. E ·:-· ~ ., lJ rt. .:. ~· 

S TORE BU FFER 

... T 0 .... E 

.,:.. ' r-.. 
I S SUE 

REru ;;:N 

rN ''J,.,.,.., .. '-' ' ••r 
THE ~l R I H~ 

ro[T'II r.,. o 
1'- ~ I U l " .• l 

IN 

[ RR06+2 C H ~NGE ERR i'l :-:::1 TO ST07 
'C"·· - T c 
~ f':. I 

....... ... 
'..l C.. I Hl I ' .., . u 

o ,B GET PTR TO F: P. 
PTR T~ FCB IN A R~ G 

!E'·/Eti 
[RRr1V+4 STO RE AS SOUR CE 
~OVE ! E RR06+4! 0 !0~ n,6 MnV [ FILEN AM E 

EN .D T HE SORT 

FCB 

F OR t~ F:IT E 

TO ERROR 

PA S T EOF 

MSG 

4 '35 ER RMSG DCB ? ! ER R06 , 0 

4 96 ERR06 • • 

4 9 7 t: .J E C 

4? 8 ~~~-~~- ~ ~ - ~·····~-~-~--~-~ ~ ~~~~~~~~--~-~--~······· *·····~·······~~-· 
4 99 ~ .. ... ~ 
·-· ~-· •J .,. ... . ·-· •,• .. . 

C' ..... . ·-· '·' ·-· 

... 
• 

., . ... "' T . _ ... u " SEQUENCE 

...... B ... 
·~ ' . u .. ,_ .. ~ ... 
r : -:.. .·": ' 

C0f1PUTES 1-JHICH 
OIJT?!JT F IL E rnR 

OF 
A 

r: ,~. ,.. ..• TA.,..,.. M-.1 
J I J · l !' '-' . l J. ~! l l " 'l 'J T ,. .... ·l". w • li1L . 

THE TWO SORT WORK F I LES I S TO BE ~H E 
S C R r E D S ~- Q U ~ N C [ A ~i D r:: E E P S A R IJ N t~ I it ~ 

797 ) 

0 0 
0 0 
.... . ... 
;_; IJ 

0 0 
I) 'J ... ,, 
;_: +) 

""' ,.. u u 

tl 1"1 .... . ... 

" f' U , I 

,.. .... 
~· :_. 

DO 
u i..l 

II !j ... 

,... ... 
1,1 ' · ' 

:J (I 

.... •"'• 
I. • 1.1 

r.~ ,.. ·-
, ....... 
; • lJ 

i \ .-. 
!,.! !,t 
,., ... 
•: 

....... 
J ·.' 
,·~ ... 
•.. '·· 
r ··, 
' ·-
;, ,-. · .. · .· 
;•, r . 
l_r IJ 

;) ·) 
.-. .. , . •) 

• 

00446 
00447 
00 .. ~48 
00 44 9 
00 45 0 
0045 1. 
(J0 4 . .. .... • .J c. 
00 453 
00 454 
00 4 55 
0 045:0: 

0 ·4 c:"• u .J .... 

~ " A 0:: ,-, u oJ "'i ._, -=· 

1'04c:q ~ ·.J ... 
...... • .. r 
UiJ <tf;.,_i 

00 4 6 1 

OC462 

00 463 
(J ll ,; (.., ·' ,--r_ .... 

00 465 

004E-6 
Q 0 4 6 ~· 
I' •"t o4 -'" •""• .J .... ... 0 0 ...... .. . ~ .... 
IJ l.,t "-t 0 ./ 

00470 

,.. ,., (.' .., . 
f,l l.,t T ,·· ,L 

0 0472 

00 473 

... , ....... ,. 74 '· ... . . 
0 0 . t 7 c• .., . .... 
O'

, .• .., ,c 
.. t ...,. r rJ 

')n 
• . .., .. , 

t . • ·tr .• 
00478 
00 4 79 
0 •'"l .... t"t .·, 

I.,J • ., 1::1 ;a ' 

n- Q ·' .-.. <I 
- '"t · ~· l 

00 48 2 
fii' 4P :~i 
• J -· -

O::t 0 (• 484 

.... . . v ,. 

•,:: •,) t) •• , 4 ,.. ,-
'J' • " t;, ·:_. 

0 0 

( · •• ! ' ,. ...... 
J .' • ' 

! • • • 
·-· ·.· ... , . 
·-· 
' • ' I ·- u .·. . ·. 
: .. : .. • 

00 48 ? 

0(!4 88 
..... I'\ ... 8 •:) v v .... . :. 

00 49(: 
I' , •• ,. ('\ .. 

• .. l .... t : I L 

00 4 ')2 
00493 
0049<1 

. -·----------~-··- ....... , __ ~ ..... -- · .. -~. ·- .. -·---·- ·· -· .......... .... ~· · ... .. .. -.. - . . . . -.. -



. . .. .. 

-.. ' . . ' . 

•· 
• 

E. 2 VORTEX .LISTING SORT PROGRAM PAGE: LISTIHG PAGE: < 

001001 
001002 
'}0 1003 
00100 4 
001005 
001006 
001007 
001010 
001011 
" "10'"" c..•u •c.. 
001013 
00 1 014 
n!'11unl "' - .. .. ~ 

' 'Qln 1 • 0 U.a. C 

001017 
001020 
:'C1021 
001022 
0(111.123 
001024 
00102~ 

1:101026 
:::0 1027 
00 1030 
001031 
0!)1()32 
() ....... """!.,, v J. u ~f .;,. 

!)('1034 
::3(11035 
, .. , n 1 ,., '=' c 
"' v .i. v -...I '-" 

')0 1037 
00104C 
:::01041 
:~: 01042 
.,,-,104? -· ... -· 
(:(110 44 
,., 0 1 0 4"'i 
-' -" a ._ 

0010 4 f.. 
(1(:10 4 7 
0!) 10~0 

000000 
006030 
00073E. 
01:i033 
001010 
001026 
04:5033 
015033 
145034 
001010 
00103€. 
001004 
001036 
015035 
0:55036 
015034 
055035 
!25(136 
0 ..... n ~ .• 

...) ._t '· .;:, "t 

00 1 000 
001010 
00 ~ 101 
055034 
0~~035 
00~001. 
n G<. "' n .., <= v.J .J • ..)o . ..o 

04 C' .... -....J '·' ., .,:. 

001000 
001042 

14:i03 6 
00100~~ 
,..-1,-5, ,, Ll .J 1 •• 

006020 
00 1'1 :~~.., . - .. , 
,.. <: 5 •.• "' ·::> ..... ,, ... ............ \,;.,. 

0460Cl 
00100!) 
101001 
006020 

A 
A 
E 
A 
A 
R 

A 
A 
A 
H 

R 
A 
R 
A 
A 
~1 

A 
A 
A 
A 
R 

R 
A 
~l 
A 
R 
A 
E 
;) 

A 
A ..,, 
I 'r.. 

A 
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.-., ... , L 
l.;HL.. 

, ...._ _.. • o I 
I_.Hl_l_ 

CRA 
...i~ii Z 

LDXI 

C '"' l I 
H L &. 

"'~ L l 

BT 

• """' 0,# I l... .u i". 

Lr AI 

STA .......... 
..J ··i r 

00167 1 00200(: A 9 23 SI41UB CHLL 
.... , . .... ... -
•• • i,J .l ;::. f c. 
r- .... .. ,. - •'\ 

!) J. t:• ,.· ~ 

001674 
"• .-. 1 ~· ..., c:-
' l,.i.&.C•(• .• .' 

•"• o\ ... ,. -, 6 
•. ' JJ.CJ r . 

·~ ;_, 
I"" ("! 
._1 ·-· 

1677 
1 700 

'"' -,. ,., . 
.• •.,l ,l,-'1,1 .\ 

!:! 0 1 7 0 2 
.... ·~ '! ~ 0 ·':· '· -· ... , ·-· 
G0 17 0 4 
- n l ' 'O"' t.,~ • • .. 

00 1 70~. 

0017 07 
H117liJ 
:: G l/ 11. . . . . 17 1? 

" '1 ; '" .. 
, .. , .... 1 ...,. •! .:-

• .. • ,_, ~ ( .l ·-· 

0017 1E· 

..,,_ ._, _"' 
·-· '-' J. ( c. iJ 
~ .·· 17 ':·~ 
I.' ;_I .&. o' ~- •• 

.... .... ~ .-..... 
I} 1_1 ,!, ( 1::. ._;, 

00200 1) 
0027 4 3 
0 

·•. ' I .:. ... 
oo::.o 

OQ 
1 

•.. 
c. 

oo5 t.no 
00~002 
OOS O l 
"'f"ft::'" .#' f"t • ... 
fJ .... .J t) .... • ... 

0 ,, ... " (1 " ;_. ·=- 1.,1 .... 

U020L. !:'l 

"' •• 

::" . ·. 

"' ,-._ 

R • • 
.1' .. .. .. 

, .. 
r 

,, 
~ ... 
n 
.~. 

r.n. .... ... r .c ... . 
t.' •.' t:• "'r •.. ..,. ~' 

"' /"': '"""""'\- -. ,_; I..• ... ,/ ,·} • .J ~ .. 

~. " '• _,.. A l'o •'"• ./\ 

' ·' l.' •::0 "'1' '·' 1.::. M 
o' 'o .... .. ""'• "=' "':) ,.. ,., • -.. .... .. M r"' 

!wl .l ol • ..;.J Vi,.,' JI'..;t.,.: f"', 

··· nl724 D0~4t-· 8 t : 
... -~,.,~ nn · ~• • r' 

•.· ... ' · .. . t · •-· _ ,· ., ~ r . .. .. .... -""' ,., .... . ~..-. - -
·-· .1 ;" (,:, o::,O 1_1 1 .. • t:,o 1.,1 \ I f 

. . . ... ,_, 4 - """> o"l 
.l. • • ~:· ._, 

("o - --.• 

••• ,.1. " ~· .•. ,. ,-- .... ., 
..... _ • .A ( '· 

·• o•-.: "':. -.. .... .... .i. ,. ... ...... 

0 0 1 
n..., 
"' ·-· 

1 ...... , r. 
.i / ._j ·-' 

G0:6 r:.~ ,.. ,., ...... ~. . .. , 
;.1 I) t::> 1. • ,•, •.• 

" ""'~"'"'' "',. 1,' 1.,1 1,1 1, 1 1.• I 

o') ~ t= ... o -' • 1 
v ..... ...,; ·- i .• 

OOlO C~ 
" ,, v \,1 

... - :o ... . 
,1, ... .. , •• 

,, ,.,. 7 .-,~ f"''l"\-. ,;•;•o ("' 
'•' 1,.! .~ 1 ._•, '::• 1.,• 1.,1 i:. -:•o ,_;, ,, I 

,.,.. ,..,. " -- ..... ~ "' n .. .., - ,• .. ., _,. 
•.• •.· J. ;' ..:· ,. ... , '--' .:.. ,. C'. (' 

..... ,.. . ~ ... . 
• .. · • • .!. "'' "'f ! 

.... ,., .... ,,...,...('\ 

.... '·' c ·-· •. .. 

[ 

. ' · 
·" f 
..... .. ·. 

8 2 4 

........ 
OC...J 

8 .... c. t· 

82S 

~ ·: .. " • ... • ... • ,L 

3 3 2 

--.... •:• ~I 

838 ,... ..., ,. 
~· .:> 7 

840 

n A • 
~..,i 

SI41.JC?A 

S I 4 J.12B 

$ I4J.13A 

- - ------- ..--.... . .. 

CALL 

"T'"' · ~ ' H ,.. - , L 
~ .... H .. ~ 

LDAE 

UiLL 

fJ F: A 
J .• ' ·l z . ~ . . 

' " '<' '-.LOt ,L 

CALL 

ET 

I ?"'t - • 
.... J.' ..., J. 

::- - •"'• 
~·,., 
JMP 

=.AL L 

,... A I I 
l_.HL. -

SORT 

SCAN ,T B4 

SI4A 
ATO.S o <C 5 ) , 2 

SI4A 
030 oll!+6 

~;CAN , TB5 

Sl4A 
:1TOI!, (C9) , 2 

("• ·=-1_.. .,-

RMD 

S: I4A 
~! HHB 

:' T'L•"':• 
.~, ,,p...,.. 

..... ,. ,-
·~ J. 0 

~.,.,·· c 
..:;:, f'. I 

.~ ..... · ·~ A 

.,:.. J. ..... •"* c::.; 

,. I 4 •" ._, n 

" Tn"· ~ ~ . l.C• f 

C 12 

~.MD 
.~ ,., . 

(C l2h2 

:;-! 4 i'"t 
'S I "- ~l2 B 

f"'r':'t 4 . ' .... 

" r r= . .: J ,..J 

FU11 + 4, S l4 W2B 

<:'• ..... , •• • 

·.':· rt. I ~-' 

(""> .-. i ... B . - ' ._:. {,_ . . ,• 

F :O:: JO , X 
SJ 4:..J3A 

~· r. t'' ~· ·.·· -· . ~ 

... r. /'t, ... . 
-.!- -• H I" ~ TE .... I ~ 

--------· . 

PR OGR AM P AGE 

OUTP UT 

SA VE RETURN 
OU TPUT LUr-l 

14 

CO DE 

OUTP UT REC S I ZE 

JUMP IF tiD 

ERRO R 

WORK 1 

WD RK1 LUN 

MU:ST 

JUM P 

CHECK 

ERR 

BE RMD 

IF 

IF 

T I • 

• r 

i-f;:ROR S 

'l ...,"""'~ · "UI'\ ",J. S AME AS 

I NPUT 

If S :'H1E OU TPUT 

PTR 

WOR K?. 

~OR K2 

MUS T 

J UnP 

ERR 

E .... ,., -~ft. 

BE R~ID 

!F ER RORS 

IF I-IORK2 S AME AS 

-'• F 'J~""~,..• V.~• ~ !.,1 1"(, '· c.. ··.' ,., "" E ....., M . I ,, ·~ 
M ·-" 

L I ST I t-I G PAGE 

ANO THER FILE 

INPUT 

(WR K 1 

SAVE P TR 1 ~ SAME AS OUTPUT 

1-J OR K3 

.. • • 

803 ) 

0..0 

0 0 
00 

O(i 

00 
(; tj 

(i(l 

00 

co 
00 

r. , .. , 
•: v 

•• 1 0 
'· 

0 0 
(i C; 

00 

0 0 

t: i) 

r:- 0 

lj 0 
t:O 

' 
.. ) 

01) 

(II) 
" ~ 1,., 1_1 

r; 0 

"! , •• ·.. .• 

~- 1) 

00 

,~ I) 

L' I) 

;~ I) 

n .. , - .. 

00788 

00 7 83 
00791) 

00791 

00 
00 

0 r . ..,. ... 4 
·' I ';) 

00796 
nu-..,-=17 .. ; .. . 

00 798 

~i D 793 

00800 
00 801 

00802 

0 'J ~ r • .•• 
I <:;o 1,.1 .J 

i) ,..r,.•.4 
i.J •:i i.J 

008 tl S 

ro, ') " fl .• 1,J I C,) _ 1.) 

0 I) 8 1 1) 

oo:::ll 

, , l-. C:• 1 .-• 
•.1 •· .. ·-G ,., ... "• 

'.--' L .• - ... · 

· r.-.tc:\1 .J ·:• -· 

(1 (l ::: 1 G 
( 1 :) 8 1 7 

(J 0 ::: t F.: 

oo:;:t9 

'J(i 3 2 t) 

0 G 8 2 ~· 

00 ·:· ·:· ~ ··~· "·- ., 

') t·, •C• -:; "-. 
.... • ._. ... ...J 

"0'" .-., oJ • ..;. c. IJ 

8 0828 



. . 

. . . . . . . . . .. . . . . . 

• 
• 

E.2 VORTEX LISTING 

001742 
00 174 3 
001744 
001745 
0017 46 
001747 
f! n 1 7 r 0 •J•J ~...; 

0017:5 1 
0017~2 
001753 
0017:54 
001755 
001756 

001757 .... ,..4_,,.,.. 
l.l v ,1. ,. C:• lJ 

"0' ... 6' IJ ~;· J. 

001762 
80176~3 

0017C4 
001765 
,., t' ' .., E- 6 I ,J J.i i' · • 

"0".,- r ~ u .1-t· c, ,·· 

001770 
0 01771 
O n ... .,_, ..... 

·... .a. l" ,. .:. 

11!'17 1...,.., ._. ~I <l ....J 

0 01774 
fJ0 1 7 7 5 
C0 1776 
;-. " . .., .., ..,. 
•.J Li J.,·r; 

o"''n--.1"'!0" 1,..1UC.V C 

C::J2001 
002002 
0 0200 3 
0 02004 

002006 
f'n-,roo..., .... .... c.,~.o; / 

002(' 10 
fJ 02Gll 
n.-,-::-n1~ _.v._v .. ._ 
::: 0 2 0 1 3 
~!02014 

00201.5 
:J-) 201 6 
t) !~2 017 
nn-=:-rt':>n ... .... ,_ .... ._ .... 
,., ,n -:::' (• '=' 1 ·- ·' '- ' '-

(1 (12 (!2 2 
::') 202 3 
1)!) 2 0 24 
QC 2 0 25 
n n -.>C'-'6 .... . ., ._ L. ' 

00 2!) 27 
... 0 '="• "' ... ,_, • """' v -· •J 

' •' ..... '140 :. ... c. '· 
~""'"""~"'~"'• ;_, 1..1 ~ ._, '"t J. 

fl n ·::-')4~ 
'-' ... '- • L. 

.... (\ ......... , .... """ 

... ; I, I .::. ·-· "t -.:· .... . .. -. .... .... .... 
- ,_, ,·:, ~-· ~ 't 

l·, nc> n •=
~· '·' '·· ._. ''t ._1 
, • , f'o ,. .. , •'") - / 

• .. • ·-· c. ._ '1' ~· 

002 0 47 
~~ 02050 

002051 
,., ,., ....... (\ f: .... 
1 .. 1 1.,! C. IJ .._) C. ----- -s .... i_l u c: lf .... ..:• 

·- - - ... C'' :; ;,) t:. l f .... I:• 

!"'lo~ ~ n r n 
U U C. UOU' 

C020E. l ,..,.., ....... ..... ,- ....... 
1_. l.,f t:. OJ l;:"o C. 
,.."' .... ,.., ....... 
•-• IJ C. . • ':- .;o 
,..~-.n - .1: ........ c.. ,_, b ..,. 

002 7 43 
00 :5 341 
054011 
002000 
0 0 60 12 
005606 
000002 
0 0 60 1 7 
00:560 6 
002000 

R 
R 
A 
A 
R 
R 
A 
A 
R 
A 

0 0 :57 2 ~ .R 
006110 A 
000000 A 
001756 
001016 
002002 
006030 
00544 3 
00200 0 
00214 0 
00 - ... ... . ., b ~ \ r. 

0020 02 
00 6 40 2 
0020 0 ? 
C0 6 44 :::: 
00 20 0 6 
00603 0 
001 7' 2 7 
0 0 60 1 0 
000000 
055 2 2 0 
001 000 
0020 06 
0020 00 
00

,..,,. ..... .,. 
..::. 0 . ) ....; 

002 7' 2 7 
005 3 41 
002000 
O n~?4 -:> "' ..... , ..... 
005347 
00!010 
00201 7 
(10 2 00 0 
0 0 '=" .,: .. , .. 

........ ) .J •• J 

0027 27 
"""' ~)·' 7 u v •..J ·~·· '""' t 

oo:: or o 
nn-=.r,1 -:t ""' "' ..... .... .,. .... 
00 561~
(' 0 00 0 2 
"0 "=> "0" v "- ""' ... 

0 0 6 012 
0056 1 6 
OOOCC2 

R 
A 
R 
" H. 

R 
A 
R 
~~ .... ... 
A 
R 
A 
R 
A 
E 
A 
E 
A 
f~ 

R 
A 
R 
R 
'"' ,, 
A 
R 
R 
r-1 
R 
A 
R 
!( 
R 
0 . . 
R 
r. 
A 
A 
R 
o;> . ' 
rr 

0 0 2 0 0 0 A 
0060 1 2 ~ 

0 0 -:.• ,., 0 ,. 
..... 1.• ;; 

Oc cn 1 '-" •.I ._, A , _ 

005 $ 2 3 
oo ooo r: 
00 200.:. 
00 601 2 
" 0 II: ,;'" ,... ,. v ... •oco 
00 00 0 2 
r: o ·:• I) O f1 
' · •• • 1., -

0 l·r ·,~' f• r: ,. ... ..... .. 
0060 1C: 
0 0 1:" , . .... ·: · ... • o v .... 
"0 " ' 0 ..... t.• IJ ,J 'J c. 
0 0 ..... ... ~ ~ 

C. I.IVI. ' 

A 
R 
'"' ,, 
A 
A 
R 
r:-: 
~-, 

A 

R 

R 
A 
A 

,.., ,., ·' .~. ... ·~ ,... 
UU OI..tJ. .::.. ~ .. 

0 05t, 3 5 P. 
OO C00 2 A 

n n ro • ..... 
VtJO~ ! C. 

0 0 56 ItO 
.... ,.. ,..,,., ,.. ...... 
V l''.I \.I U~ 
, ,.,~,...,..,.. 

'-' ..., c. ••• I,J •J 

rf"'' ·~ n · --'-' .... b i.. 1 c. 

R 
A 
" ., ., . . 

, ,.. - , ...,r ,r ,..,...,... n,.. -, r-. 
~r. vc.v oo tJU ~..tuu ~ l'"t 

0 02 0 6 7 0 0200 0 A 
~ " ..... 0 ~" ~·uc. t•J ..,.., ..... r. ..,· 
• .. • 4-•C..tf.!. 

C02 0 72 
"n ..... n ........ ·-· ... c. - t' ·~ 

002C74 

0 06 0 1 2 R 
0 "~<:~000 

.... ·-' Q "t .... 

(.1 0 (' 01) 2 
q o ·=' ..... nO • • ! . .. · .• .. 

,~0 6 0 12 

0 0 5 6 4 1 

R 
A 
A 

'"' R 

S 42 
8 43 

844 

84::1 

246 

S47 SI4A 
S4S 

84 9 

S50 

851 

S52 

853 

854 

855 

856 
857 

S59 

ScO 

8 E· 1 

863 

86 4 

S6:i 

866 

"67 
0 ' 

E: 68 

8 6 9 

S 7 0 

"'7' 0 ~ 

872 

973 

S I4W3B 

S I4K 

. . 
. . 

STA 
CALL 

LDAE 

CALL 

ORAI 

EQU 
JANZ 

LDXI 

CALL 

BT 

BT 

BT 

LDX I 

LDAI 

S:TA 
,H1P 

CALL 

CALL 

JAZ 

CALl 

CALL 

CALL 

CALL 

CALL 

CnLL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

SORT PROGR AM PAGE 15 LISTING PAGE ( 

SI4A 
ATOF,(C15)•2 WCRK3 LUN 

: 

C15 

RMD MU S T BE RMD 

Y.-1 
~l4W3 B JUMP IF ERRORS 

ITB:5 

SI6 

RA1+1 , S I4W 3B 

RA1+2 ,SI4W3B 

RA0+3 , S I4K 

SRTC 

~3CB 

Fs:ro , x 
SI4K 

Sr::ER , S TOt,TB7 

ER R IF WDRK3 

ER R IF WOR K3 

SAVE PTR IF 

S AME 

S AME 

SAME 

AS 

AS 

AS 

L~CRK 1 

WORK2 

OUTP UT 

SCRTI<E't' 

SCER •ST01,<TB8> ER ROR 

A TDB,<C18 )s 2 CTL r LD 1 ST ART CO LU MN 

A!OB ' <C19h 2 · CTL F" LD 1 END COLU MN 

ATDB , <C2 1 ),2 CT L rLD 2 S TART COLVMN 

CTL FLD 2 O lD COLUMN 

ATOlh <C24) ,C~ CTL FLD 3 S T ~RT COLUt1N 

ATDB , < C25) d~ CTL rLD 3 rtiD 

CTL FL D 4 START C:DLUNN 

ATO E: , <C28) , 2 CT L FLD 4 F.:-lD CDLUHt~ 

ATOBdC30) , 2 CTL FLD 5 START CDLU~N 

AT QJ:;, ( C31 ) •2 CTL FLD r- ~t f I 

-~ ~l v CDLUNti 

CTL· rLD 6 STA RT COL UMN 

ATOlh < C34), 2 CTL FLit 6 COLUM~! 

• 

80 4) 

00 
00 

00 

0 0 

00 

00 
DO 

0 
,. 
'J 

00 

00 

0 0 

0 0 

co 
0 0 

00 
00 

00 

(;(} 

00 

00 

00 

co 

00 

(I!) 

(l (1 

r, •) - . 

(; I) 

0 0 8 2.9 
0083 0 

00831 

00832 

00833 

00834 
0 0 ·=- ':' 1:" ...,,.,,J 

I) 0 ~. ,... ., . -=· . .;. " 

0 0 f: 3 8 

00839 

008 4 0 

00841 

0084 2 

0 (I ::: 4 :::; 
00844 

00845 

00847 

0084'9 

~-8c::· lj lJ ._, 1_: 

0085 1 

008~2 

fj (' Q.,. • ., 
.J •:) . .. ·-· 

008:3? 

0 0 008 5 '?. 

'JO 00860 

• 

• 

• I 
' 

• 

. . . 

• • 
' 

\ 

• 
' . • 
• 



0 • •• • ~ - · 

• 

E . 2 VORTE X LISTING SORT PRO GRAM PAGE 16 LISTIN G PAGE < 

CiJ2076 
002077 
00 21 00 
')0 2101 
002102 
002103 
002104 
002105 
002106 
002107 
002110 
:)02111 
002112 
0 02113 
n n~., 1.4 u v L- £ 

00211~ 
00211E. 

000002 A 
002000 A 
002743 R 
00:53:5~ R 
00101 0 A 
002 1 10 R 
002000 A 
00263~ R 
00272 7 R 
One.-..w_. 

.... .J .:> ,J ...; 

0.02000 
0 , ....... 4 .... 
\.l•Ct ..j 

005363 
0010!0 
002121 
002000 
002f,35 

R 
A 
R 

002 11 7 00272 7 "' "' 002120 
" "...,1"='1 o..• v~ "- .;. 

00212 2 00~~5 (; R 
00 2123 00200 0 A 
nn'::l1':' .. 1 nnG:" -:o -. c- :·'t 
.... "'"' '- ... l- ~ ......... ..; , · .:. ..J . ... 

o"'#"o4t"'4 ,.-
UV.L.I,.,J. C H 

_.., " •"'\ .. - 6 \.IU C.lC. 00223 0 R 
0 02127 00603 0 A 
t"''on-. .. ...-.0 I'll"\~,.......,,. 

UUt::.l...:• UU·.J ..J ( J. R 
...... ""1"'1 ,,., ... ; ..... ~' 

002132 
C0 213 3 
n .... -. • ...., A 
u ·.• c. J. ..;, .... 

nr:.-:-1":'5 
·~ v L- ~ ...., ._ 

r•..-. -' 1"'6 I..IVC. .,:. 

nn """ .-.-. 
. . • C.1 .Jt' 

0 02140 
002141 
002142 
IJ02 1 43 
.... ,.. ..... 1A4 ,_. 1,..1 c. .... 
00 2145 
0021 4 6 
1"\1"'\ .... <1 ... .., 
;J 1.· c J. "'!' t 

':'121::10 
nn"'l"'i1 - - L """ 

'
')li'J1~'=> 
- · .... Lo. - ._ ...... 

0 0 215 3 
')!1~154 
1)1)21 55 
002156 
002157 
00~1E. O 

oa2~6 1 
('0 2162 
·~ o .. ··6~. • .. • c. .!. .,:. .... .... ... , " ~ ... 
'~' u c. l. "·' "'t 

0021€. 5 
Oo c::-1<: ('" .... .._ ...... ,... ,... ...... ,_ 
._, v c. .I. 0 I' 

002170 

. -. o"o .. ~ ""':" .... 
• .. •V C.J. t'&:.: 

o"'' i" -=:- <I 7 ':0 l o ... t....Lf -..o 

r o ......... ? 4 \.' .... c. J. f 

t"o o"\ -. .. ~ c. ... 
v :.• c. J. I' _. 

Ll tH:176 

' 

.. , L"l --· ' ... .. , 

.. • ·:. l.t l 

002200 
(- - -~ .... o· .. IU1.:': C: 1 
• Ol ,. .. o "' I'll ·~ 
l oo o,.l c. c '-' ,:. 
t'l ,... · "'' "'"" n ..., !J !_r ~ C ) ; • 

- -- "" n4 ULIL.L. OJ 

rl ,., - . .... 0 e' ,_. c. c. ·-' 
..... ~- -· ~"" ... IJ !.) C. C, 1,.1 f;O 

00~207 
I) fl ~. -=- 1 0 •• c..._ 
0 02211 
n- ' '21'"' • . .lc: ~ c. 

--2~·5 t ·i..l C. l o 

002000 A 
002140 R 
15044 5 A 
r. n. • n 1 ,. _,._ uv.t.• .. • o ,.., 
00 -:>':''? Q ._ .... ..., 
001000 

cooooc 
00500 1 
O""AOa ' ._, .. ,. ...,1 ..;:. 

oo:::.o2o ,..,... ... _. 1 , .. t.• ·..J ·~ ~ 

0640,1 
07405! 
0

_ .., ,.. ... , 
c. .... '·' "t •" 

03 4 047 
0"'b- f!02 .. ~ .. -
1)(!601 5 
100 000 
!306 14 6 
100(1 0 0 
00101 6 
oo2 c! Ol 
O 

...... C' ••. ,,, .... 

..:· ·-' ... \. v 
026 003 
01500 0 
146000 
O(,on1 ~ • .:.u ·.:. 
002 2 0 1 

R 

A 
A 

,., 
H 

.......... ~,... .. "· 

.1 ~ 0 '· ' ·-· .l i-1 

CC l f.llE. A 

" .. 1:: .- . o"\ ~ 
iJ t .J '-' '.J c. 
1 4-= '"10 "' .. ,_, ... ·-

.. ...... . 1,... ~ 1'" 

•.' C""t • .. • .·· '-• ,.....,., ... .... .. .. 
,_, ,_, ""!" ..... "1' l 

06401 4 
·~'40' ' •.• .l . .!.l. 

''"'O ' · t" ·" J. c. 1, - C' 0 .. 

05 4 00 7 
144 0! 1 

A 
A 
A ... ,., 
A 
{i 

P. 
A 

.•. ..., 

-~ .. 

00i.0 (14 f; 

I"\ " .1 r: ,.. ·' 
·-· ..!. ~ ·' ·-· -

-· ., 
001 Qr.l) A 

ron .-.-.1' • ....,.....,.,. ,.,... -
1,.1 ·,.t 'C- C. '=' 1 I.} C. J. •y '..' ~. 

8 7 4 CALL SC ANtCTJ9) INE XIT=YE S < DR -NO . NO I S DEFAULT) 

8 7 5 JAZ 

876 CALL 

877 CALL SCAN . CTB10) 

878 I A 7 ~ ... lll +6 OUTEXI T= YES (OR NO. NO IS DEFAULT) 

879 CALL !:C E R.ST01,(TB10) ERR OR 

sso 

S S3 

'"''"'4 00 

ogcr v -.J 

886 

88 7 

LDAE 

CALL 

........ a.j 7 
..JHi l-

LDXI 

CALL 

ANA 

.J '·1 "' I' I 

Cl 

RMD 

ITB1 

"'6 .: .. J. 

BR 4 
"' "' -~ .1. -..1 

SI6 - ~I L ENA ~E COMPARE 

CALL ING S EQU ENCi:: 
CALL $ 16 

GETY INPUT LUN 

IN P lJT ON RMD ? 

NO ~~EYWORO S ORT tiOT PO SSI :BLE 

GET INPUT TAB L E 

IS TT SAM E AS ANOTHER FILE 

YES KEYWORD SORT tiOT POSSIBLE 

NO THIS IHL L BE A KEYWORD SORT 
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899 ll 
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ll 893 
894 
S95 
89 6 
897 
898 
839 
900 
9 1) 1 
'302 
903 
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904 
90~ 

906 
9(17 
908 
9 09 

910 

91 1 

912 
913 
914 
915 
9 l E. 

91 7 

92 1 
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7C.'"t 
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.:.o 
9 2 7 
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• • 
~ 

w. 
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A REGISTER BIT 4 
a 
2 
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0 

ENTR 
TZA 
STA 
LDBI 

ST:S 
...... ~ ,, 
. .:,. I '" 
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L D ~< 
LDB 
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JAr~ z 
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LDB 
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..... · - · J:l 

I ."\ "" 7 ..JJ"111 .... 
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SU B 
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LD A 
S UB 
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r: ~- C R 
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T7A . -
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, o '"'L 
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'I ., ' ' ) 

00 

00 86 8 

00 00870 

(I •. , 

' ' 

•·• u· u 

0087t 

oo :::72 
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:J' 1 ~· ~ ::' r.;·, n r= ;::, .,~t "=', 1 
• .... .. '""" ... • ·-· •• •• • • .... .# 
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•: ._t ... ' · ' ·:.· 
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.!.!:. ·.•· .. • J •.• n,.. ... -1: ~ 

I. L• ·-•-...• ~ J. 
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A 
A 

. 
t 1 

9 3 7 
9 38 
939 
940 
9 41 

9 42 
943 
94 4 
94 5 

94 6 
947 

94 8 

9 5 0 
9 5 1 

953 

9 54 
9 55 
956 
95 7 
95 8 

9~ 3 
96 0 

'3 61 

9 6 2 

9 6 3 
9 64 
96:i 
966 

9 6 7 

9 6 8 

96 9 

9 ?0 

971 
9 7 2 
9 7 3 

9 7 4 

9 76 

9 ..., ., 
( ( 

9 78 ., .,."" .... ( ;7 

9 20 

9 ~ · •:.:0 J. 

"' x '=' " " ... ..... ~ . .-. 
'J' -=· .~ 
I"'\ ,... •• 
:? ~~ .... 

•:l 0 5 ,. ..... 
98E. 
9 87 
9 82 
9 8'3 
·~ 9 0 
n q ~ 
:7 • .t. 

c ~· "'=' .... . ·· ...... 
'9 9 3 

.~,.... ~ 

:? ·: :O ·-· 
C: -:": o·~ ...... 
-- g -. . .,.,. • r 
,-. q n 
':? • ":..• 

l OGO 

SI6B 
SI6X 
SI6T 
SI E. D 
SI ? 

SI~ 

SI 5A 

SIS 

S I l'O 

~ I 1 1 

DA TA 
DATA 
DATA 
DATA 
LD XI 

LilA 
ORA 
S TA 
L D >:I 

LDA 
BT 

BT 

LDBE 

LD A 
SU BI 

J ANZ 

L DA 
ORA 
ANA 
S TA 
LDB E 

LDA 
SUBI 
.... .. , ... 

..J t"l ll '-

LDA 
ORA 
STA 
Jt•tPM 

LDA E 

J ANZ 

CA LL 

LDA 
S TA 
LD AE 

CAL L 

J A ~iZ 

IN RE 

LDXI 

INR 
C ~L L 

l " " I . ,' , .. , 

LDC! E 

'.>TA 
Si A 
S Hl 
AJ D 

S T A 
DAR 
S TA 
ADD 

l AR 
~~ T A 
<" T A 
.,:. t H 
~ T" ..... 
·.!· ! H 

S TA ... n ... 
ti .•. J..l 

DAR 
:;TA 
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0 
0 
0 
<TE7) 
SRT C 

!; WC: H,X 
BS 4 
S WCHt X 
S RTC 

SWCH,X 
R A0 +9,SI~A 

RA 0+ 4,ST08E 

ITF 7 

o.B 
• " E' • I • 

S I 8 

S RT C 

SWCH oX 
"<':) k· .,). {_ 

BR 4 
S WCH •X 
I TBS 

0 , B 
• y E • 

S ilO 

SRT C 

$ 1-J CH'X 
B S S 
SW CH•X 
SI 5 0 

SERRO R 

SRET 

RETURti CODE 
END 
GET SORT CONTROL 

GET ~WITCH 

TABLE 

TURN ON KEYWCRD SORT SW ITCH 
SAV E I T 

GET S ORT CON TROL TA BLE 

GET SWITCH 
ME RGE OrHT OFF 

ME RGE OM I T, BUT NO TAG S ORT 

GET I NEXI T 

RE SF' D W~ E 
I S IT 'i' ES 

NO 

GET S ORT CON TR OL TABLE 

GET SW IT CH 
TURN ON INE XI T SWIT CH 
TU RN OFF KEYWORD SOR T S\.IIT CH 
S AVE IT 
GE T CU TE XIT RESP ON SE 

I S IT 

NO 

GET S OR T CON TR OL TABLE 

GET SW ITCH 
TURN ~ N OUTE XIT SWITCH 
S AVE IT 
GO INIT I AL I ZE EVERYTHING 

I F" ERR ORS IN CTL RECDR rS 

S KIP F" I ~ . E O P E ~ S AI: ORT J D'S NOW 

<:- r rc· .... .. ' I TJ1t, CL1 PUT REC IN 

~ RT C 

I NBF'• X 
CL 1+:5 
(; :5 

LP 

$: I 1 1 

GET 

GET 
PUT 
GE T 

S' fJRT CT L T B I_ 

S ORT HI ADDRE$ S 
I N CALL 
OIJ TF' UT ~IJN 

I S OUTPU T A LIN~ PRINTER 

NO - j " MP . .., .. 
cs I NC OUT RE C LEN GTH FO R FCB ONLY 

:~ R T C 

LPS W•X TURN ON OUTP UT LP SWITC H 
~: I F C , I T :S 2 , C L 2 F :J 1 R E C ~ I Z E ~ r I L ~ IHll': E ' 

GET " 0" ... ;, • 1", I CT L TA BLE 

v .... ' " f' [_ I 

GE T S TART CF' !'!Ef"GE IJDRK AREA 

~- .... A ! '-' ..:> r ..,, , n 
::. FAL -1-l,X 
(: ' <1 +5 

S: Jo" ~l OoX 
s: r AD+1,x 
(:1_2 +:5 
CL5 +5 
S B:. }: , x 

S T OR ~ IN WOR Kl CALL 
S TORE IN SF CUR R ARE A PTR 
STOR E IN SF' BEG ARE A PTR 
GET S TART OF" SEC OND r:ERG E 
ST ORE IN SL CU RR ARE A PTR 
S TO RE I N SL S EG ARE A PTR 
ST OR E IN WOR K2 CAL L 

MINU S: 1 
ST ORE SF END AREA-l PTR 
GET END OF 2 ND ~ R~ A R E ~ 
S TOR E I N S L END AR EA-1 P TR 

PLU S 1 
STORE ::; O 
·' T 0 .... ..- ·C· 0 .:, ,.., C"- .:, 
~ T 0 , . ., ,. 
·~ r~. t". .. 

S TORE 
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' - . ! l I ~ 
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CURR. AR EA PT R 
BEG ~RE A PH: 
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- " ~ .1 .... _ 
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CALL 
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F 
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·o C' 
n j"'' - ' 

oe 
.-. I~ ., J 

GO 

co 

0 0 
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•) •.• 

(: :} 
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IN CR BYTE INDI CATOR 

GET 2ND EYTE OF WORD 

CHECK IT 

ABOVE C3 32=Z 

J UMP JF ERROR 

BEL OW :) 301=A 

~I IHI P IF ERRO R 

$ 

IlL AN~ 

. ... . . ........ ~.. . ... . . . .... . 

• 

914 ) 

00 0131 4 
00 0131~ 

• 
00 01316 
o o· o 1 3 1 7 
00 01318 

00 0 13 19 
00 0 1 320 
00 0 1321 
00 0 1322 

00 0 1 323 
00 0132 ·1 

00 01325 
''0 0''='~'6 ;_I .. J. ..... c. 
00 0 1 327 

(II) 01:;:28 
00 0 1329 
00 0 1 330 
cc 01331 
00 01332 

0 0 ,... • """ -. ,., 
lj 1 ..:0 ..;, .;;, 

00 01334 

00 
00 

00 
Of.i 

00 

00 

0 0 
00 
00 

.... I"' ·' .... 
00 
0 (I 

0 0 
00 

:)0 

00 
oc 
G') 

00 

r-o ~'I IJ ·. 

0 0 

00 

(!0 

0 0 

0 (: 

'I " \. ·.· 

00 

0(1 

r. , ... 
;; ._. 

00 

00 

0 1 ~ . ..... "" 
..;, .;, ·-' 

01336 

01339 

0 l.341. 
(11:34:: 
01 ~. 4~' • .:., • J 

0 1~:4 4 
0 1:=:4 5 
01 ·:•,''" ._. , -· 

01347 
01348 

01.3 49 
0 1 ":• t:" .-1 

~ .. J ·-· 

01 "'"" ' ....., ._, .. 

01352 
01353 
0 4 ·: · ~ . .. 1 ._, ._• T 

01:::55 

"I 1 ., "' ' l.,l ..:l .,.) '=· 

01 '">&:''? 
...:• -.1 I 

01358 

0 1 359 

01360 

01362 

01363 

01364 

'"•1 .-, "'" 1.· " ...:· b t.':· 

01367 

Ol36S 

0 136S· 



• 

Z.2 VORTEX LISTING 

003663 
00366 4 
00366 ~ 
0 03666 
00 3667 
003670 
0 03671 
003672 
003673 
0036 74 
·~ " .... "' .. .,. \,1 ;J .;, 0 t' ..J 
,..n ~ ,_ -., 

>J V ~· o ; v 

000004 
001016 
303402 
001000 
003634 
006047 
0047 37 
00601? 
004736 
,.._ .... c::-.~ 1 

v ~· ..J .,:. J. J. 

o. 0 6 (I 57 
0047 3 £. 

A 
A 
R 
A 

A 
R 
A 
H 
,., 
H 

R 
00367 7 001016 A 

H 

"' 0'"""-pnn u .:,. ~ v i.) 

0 03701 
00 3702 
,..~ ...,-,.n-, 

'·' V .J I V ~ 

"0" 7 0"' -..; -· •. .,. 
•)n-.-,n c
•.v~~lJ._I 

0 0370E. 
00 3707 
t"' n~"?•n 
V \,I .;;, I J. 1...' 
.... ,...- ...... . 
•• t .,; .:;, I .l J. 

f'l "'-71 ~ 
J Ll ..:· l' .:. 

tti'11 "':•7 i ·:
vl) .,_. ,,l· .. • 

f: !';":''71 ... • ...... •J' .. 

r.n '~ ?• ~ -· v ...., .... -...I 

O i .. l':•71"'' 
• .. J-..Jt ... o 

~0"""_, .. ., ... .;, ~ .&. •• • 

,, n '? 7 -::t 0 
~· .... ._, I' L-.... .. ~ ....... ' 
·J ,J .;. l c.. J. "0 _ ..,. __ 
(~ .j I C. .: 

!"l Q'?"7':''? 
~- '"" ,. '- .._. 
')l"t ""• 7 ~4 t.: ;j .,:, ' .:. 

Oo """t4f'-e' 
..:• I C. .... .' 

003726 
., i1 ":• ? - "'7 , _ _ ._. , c., 
i• "I - - """' "" ,J 1.. .,:.i l ..:• I) 

On-:>7-:>J 
'..J ....., ' ..... 

.. ..., """ ?- v-.. ~ .;.. , .;. .. c 
'10 --.- • ..=., ,. ..:· •• ) 

(11] 3734 
n rl ,.., 7 ~ II:' 
• ..• • .:. ( •:J ._; 

Q(l3 73f. 
003737 
11 n ~.., 4 r> 
" ._. -..• I -..• 

~ 0 - - ..... 
1.1 ..:.• I ~ .1 

0 
r. __ , ... , 4 ., 
.. ~ ·-· '-

nn -..~ ... -
~ ,_ ·~· t' ' -t -~ 

0 ... ..... - ... ~ :..• ..;. l '1' ; 

003 7 4:5 
0 03746 
00274 7 
0037 50 
I) !_: :.:: 7 5 1 
1
.., (\ ~-, -:' C' .-, 
_, ..... .~; l .... c. 
n """ -· - 1::" ~ •• ..; .,j ,· ...J ..;. 

(.':) 3754 
.. o -· ~r:e .,; I .;;o I ...J ..,) 

00375E. 
003757 
00 3 7 60 
UiJ 3 l 61 
0 ,., .·-. -. -- " • • .. · ..:.• t c•c. 
00 3 7€< 3 
•1 0 ·=· .,. 6 " '• ._, o' .T 

• • • ..., ~ ~ t::' 

U t.• .:,. t' C• ·-' 

O n; o •.,.rr 
I,J .:• , 0 C• 

1 1'\?"1'~7 
..JoJ _. , ..... 

.... n..-.~ ~n 
',.1 :_; :..· ; ,. l ' 
') ......... ~ ~ .. 
-. .• .;, I ll 
n • 1 ":' 7 -:- ':" ._ .... _, ,. _ 
,.. ;"\ ......, ~ ..,. ..... 
v . , ·-~· t' ,. .;.. 

0 )311 ~ 
,, .... ..,~7 E 
. .I ·-· . • ""' ,.. .-, ..., ..,. ..,. ,_. '·' ,.;) , ( / 

:) '1<}00 0 
... -.""n n• 
._1 _, ~ - ,_. 1 

'I ,., • (' 0 '=' '· U : L 
. I •'j ... I '• :"l ~ 
.. 1, ., ... , ·-· ·- · ... . -. ... ... ... .. 
'""' - . ·-· ._. ..,.. 
• • .... ·• "" ,--, eo 
,• .... ~ _. ._. ·-' 
I):J ··l006 
,., .-. .. ... ""' ..,. 
·.• .. . .. ·.• l 
., .... . 1 ,..." 0 1• ,, ~1' '·' ,L I 

JC :l011 
111 ·'"' n • ~. 
. . .• it '·' .!. .:. 

"""6'"'" .... u l.' .:.. .1 ...... ~ 

0010 0 0 ;:'l 

""4..,. ..,-. ... '-' o' c. ..:;, 

" "'n"" 1.,1 \J l, J \,I \J 

D03720 
n ,.. .c f'i :1- ;:t .... .... ,_, ..., _,. , 
,.. ,.. .. -:o '"""' "" 
Ul.l"'t/'C.C 

00500 1 
0 ,, "- ('I "' .., \.<0 .... ,,. 

004723 
0 06027 
1 0 ·=-~'4":> ,_ ,. ..J 

016005 
001002 
Co .... -,...,.., . .;.. ,. .:.. ... 
OO:i2 1 1 
0 0 5 1 1 1 
005 3 1 1 
054002 
00 420 1 
006120 
000000 
126002 
146004 
001016 
00375 1 
0 14 774 
006 40 0 
00374:'5 
(' (l t t"o 1'\ ""' 
V l J. IJ \,1 l_t 

00307 0 
('10:'5001 
054?6 6 
"~1""0 
" ' ·~· t.l v . 
003073 
01475 3 
0 064lJG 
00

-;)_,,.,. 
o.JI' OJ 

014745 
054742 
014744 
054741 
0 1600 4 
120464 
056004 
1)01000 
00 ~: 254 
005001 
O C"A-:"A ~ 

.J ..,. ••• ~ tj 
n ... c:r.no:
v .a. ..... '·' v .;; ... ,... . ,.." ..... 
v t.; .a. •.·v~ 

nl"' --:o·.,,. 
U Ll .,:-, <t' ,·· \ t 

00!5211 
O ("lot:'1 ol -4 

'-: • .J .1. J. ·' ,..u-,. 0 n.-. v ._t ..., ... v ,._ 

0042CI 
ODE-120 
000 00 0 
12t·002 
~C' A -,."'e' 
•.· ..... . .,. .;' ,j_i .J 

tl;:.OG 4 
1 "' 0 4" 4 .::.. .. . 0 
<('o ~ r i"o ('> A 
t• .,_I ~ 1.1 'V '"1 

• ,... A _, ... " 
.!. '"'"? ..,. ., '·' .L 

t'o "' - ,., .., ...... 
'-' ·~· .:._. .... !' .;. 

G ~ .- (• 1'\ • • . c. t:;t ·' \ .• "'1' 

01 600 : 
o'\ .-. .. l't r. ~. 

... • .. • 1 '· ' ·-· c. 

R 
A 
Q ' . 

A 
R 
A 
A 
A ,, 
.... 
A 
A 
!=1 
A 
A 
R 
R 
A 
~. ,... 
R 
A 
R 
c . 4 

A 
A 
R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
<'"· 
1"1 

R 

A 
A 

..... 
H 

" .. 
A 
A 
A 
A 
A 
P. 
A 
A 
A 
1"1 

A 
R 

n ,.,,.,.,,.-"' l'\n ··,,.1 ..,0 
' } ·' • .,. •.• 1 ..:.· v \.1 .:,. 1.. ( 

0 ... 'I' ..... 

••• ..:,. 1,.1 14 
,. , ,.. ,1 r. .. C' 

'·' •• ...,. ·.• .1 • ... • 
' "" ' " .1 ' * 1 .~ I.J '•' "1' \.' .,L '=* 
n n 4-
'•' '·' I,.J 17 

0060 27 
., n "" -.• .~ "" 
.1 • .. • c. ,. "'t .,:. 

nn 1(''"'"' •.•• .. •J. •v v 
G04002 

A 
.... 
r:. 
A 

1:390 

1391 

1392 

1393 

13 '36 

1397 

1400 

.. .. ,.. .. 
A, "'t IJ ,L 

SC3!5 

SC19 

i A ,._ -:) :":_ c :'=! 8 
. "T ... ' '- - -

1403 
1404 

14 0:5 

1406 
1407 

1 4 08 
1 4 09 
1410 
1 4 1 1 
1412 
1 41 3 

1 4'14 
141~ 
141 6 

1 4 17 

1419 

14 2 0 
1 4 21 
1422 

1423 
1424 

14 25 
1426 
1427 
142 8 
142 9 
14 30 
143 1 
143 2 

'4"' " .L :· ..:. 

.. ... -, 
~ ... -=· 0 

1437 . ...- -""' .L..,....:o o 
1

.~,., 

.. t .,:-. ::> 

1440 
1 4 4 1 

1442 
1 44 3 
1:444 
1 44 5 
1446 
-4 A ..... 
.&. ..,. .,. (' 

1448 

1 44 9 
1 45 0 
1451 

• 4 . .., .... .1 ._, .;;.. 

SC39 

SC40 

~ C43 

SC 4Z 

SC4 4 

SC4 6 

JAtt Z 

J t1P 

I NRE 

LDAE 

DAR 
STAE 

JAN Z 

J i·1 p 

LD AE 
n,. 
I:! I 

INRE 

J ~~ p 

IN!<: E 

TZA 
STAE 

LDA 
I - 0 

J HI 

CP'l 
I AR 
DAR 
STA 
ASLA 
ADD I 

AD D 
SUB 
JHN Z 

L r i-=1 
BT 

J 11 P 

TZA 

J t>: P 

LDA 
STA 
LDA 
STA 
LDA 
ADD 
.-. T"" .:, H 

Jr-I P 

l'ZA 
$T A 
LI:A 
J A P 

CPA 
IAR 
.. T"' .;, H 

ASLA 
ADD I 

ADD 
S TA 
I_ D ~ 
ADD 
.,... "' ,. ... 
··' 1 t1 .... ,. ""' ... "> u r:o 

' t • .., .,; M C:. 

LD B 
LDA 
JAP 

j :·1 p 

SORT 

S C17 

SC37 

ECPT 

CKLP 

CKLP 

SC31 

SC19 

CM S B 

OO ,$C38 

CM <"t:> . ') ..... 

CMSW 

CMSB 

SC AN 

5 ,B 
SC40 

•+ 3 
1 
• 

2' B 
4, E 
SC42 

$WI T 
""' ... C43 1,.1 •J ' .,_;. 

0CER R 

S I.J I T 
SCRT 

SWIT 
r.o,~C 44 

CI'I S W 
FEI-IL 
Cf1 SB 
F'E BL 
4,B 
TH RE:£ 
4•B 
SC3 

SWIT 
~.:e 
:c~ :s 

•+ 3 
1 ·-· 
' ... · ,· :t ·;'l 

THR EE .. ~ ..,, J:' 
.... -I I .. 
• ~ !,., ""f ... 

:>C RT 

4•B 
1 , B 
<· .- . ... ... "' ·.> ._. c.. ~; " 

:SC AH 

SC46 

. . . . .. ., .. ' .... - ·--· . --··--· 

PRO GRAM PAGE 26 LI STif~G PAGE < 

JUMP IF' ERROR 

INCR EX P CELL PTR 

GET LOOP CTR 

LOOK AT NEXT ~ORD 

F IELD £S VALID 

GET DELiMITER BYT E INDICTAOR 

JUMP IF :EVTE 1 IS CURRENT 

MAKE I T :B 'l'T E 1 

INC R 1-JORD p Tri: 

t·1Af( E B';' TE INDICATOR 0 

GET MAJOR PT R 

OF ENTRIES 
POSITIVE 

GE T NU ~1 BER 
JUMP I F 

INTER TABLE 

MA KE POSiTIVE 

• 

TIM ES 3 WORD S PE R ENTR Y 

PLU S STA RT OF INTERM TABLE 
MIN US CURRENT PTR 
THAT WAS NOT L.~ST ENTRY 

GET Sl-II TCH 
LAS T ENTRY SWITC H CN 

ER ROR :-:ETUR i1 

TURN OFF LASl ~NTRY SWITC H 
RETUR~l 

GET LA S T 
JUN P IF' 

ENT RY 
CN 

SWITCH 

INITI ALI ZE STA ~ T 
POINTE RS FOR NEX T 
FIELD 
SCMl 
GET CUR R INTE RM ENTR Y PT R 
!NCR TO NEXT ~NTRY 
SAVE 
GO PRU CESS liEXT ENT RY 

SWITC H TURN O~r LA ST ENTRY 
GET tiUM or ENTRIE~ I f'l I NTERM TAB LE 

TIME ~ 3 

PLUS FIRST EN TRY PTR 
SAVE FOR LOOP CO NTR OL 
GET CURR EN1 R1 PTR 
INCR TO NEXT ENTRY 
S AVE 
• ........ , • I <~!"> L 0 0 ,.., , ., • " u ·.> ,... - ,., "'' T r" 0 I '.J U1111"'. L.. 

RETUR !i 

GET EtlTRY PTR 
GET OP 'fi ON SWITC H 
ERROR IF R E Q ~ IRE D MISSING 

GET MAJOR PTR 

.... ··-·. " ...... ····~ . ·- "· ... ~.- ....... -·· ...... ~ 

• 

. . . ~ . ' . 

~1 5) 

Of.\ 

00 

f' 1) 
•• J '· 

..... . ... 
uv 
(": j.., 
vv 

,·, , .. 
._, IJ 

1)0 

OG 

0 •' ,. 

DO 

00 

00 

,·. .-, 
-· •.) 

G 0 
0 0 

0 0 
00 
") 0 

.-. ') ., . 
••• i'"t IJ ,_, 

1)0 
.-. ( • 
: .. ' ·.· 
"" ·: '.) 

'I :"• 
·' . ·' 
..• n 

I " - -
1-. • •• 
' .· 

(. ,, i t.,l 

00 ,, 
' .1 IJ 

:) (I 
r. ,·, 
•) !,.• ,., ... 
J u 
.J 0 .. , .. , 
·~ 1..· 

l ::: 

... , .-. 
' . ·. ,.., ,.., 
1.,1 1,.1 
,-, ,., 
u .... . ·, . ·, 
;j :_1 

i)!) 
.., . · . 
~· :J 

GO 
" ,.J 
~~· . 
:) 0 

.... {' 
•. i ... 

~~ ') 
DO 

" ') ... • . 
,) ~· 

(. ,, t •.• 

DO 
,·, (I 
I. • '• 

,- l ;"1 .•. .. 
.. ' I '· ; '. 

01 3 70 

0 1 3 7 1 

01372 

01 :3 72 

0137 4 
0 1375 

t"'C •'"\..,.1" 
1,.1 1 ..:· t' ~· 

0137? 

0137:; 

0 ..... .., •:0 
1 V t " 7 

U• 1. ·:· 0 'J ._. OJ • 

01 3 81. 

01 8 :32 

U• 1' ,., .-. ·j 
~O ·J 

U- i ·: · ·::· ..; 
... ·- · ._. "t 

0 1 ·:· .:, "' .. o I.J •.J 

01 ... ,.... ..:.• 0 b 
a 1 ~ ..... , . .,1 -· :t' .... ..., . 

01
-.,-, .~ 

.;, 0:1 .:;. 

01 -:•oq ._, v -· 

0 1 :;: ·:nJ 
01 -..-.. 

.;. :" .L 

fl ' 3 9 .-. \. ... ._ - c. 
0 • """" ...... -. 

1 ..;. -:> .:, 

0 1 ~: 9 4 

0 1 '3'?7 
.-. .""" r' :""'\ !J 1. • ') ::' .--_. 

.-. . ,.., .-. .... 
,_, l • ..;. "::? .., 

0 1 40 (1 

., .. .. (' . IJ ,0_ '-t .1 !. 

0 1·• c·-. ... ..., . ' -

't I .. ·1 Q ·::. 
' • L .._ .. 

0 140 4 

r·•"o ·~ ) ... •t ...., 

01 4 06 
e 1. 40 ? 
(: 140:3 
O l. ,l O'? 
0 1 4 1•!) 
,,.<'4 .... 
:., J. . .. ;. .. 

;>_, ' 4 1 .-. L .L ,; .. 

:J 1 4 1 :~: 
<• ' 41·' t.;: .:. ··:· 

<) 1415 

0! 4 17 
0141f::: 
(: 1419 
( 1 4_, .. ~ • • - 1_, 

lj ~ 4 2 1 

01422 
.-, 1 4 '::i .-_, 
1.-o J-. t..:. .... 

0142 4 
0 1 425 
0 1 42>., 
1"\4,4-. · "":o 
\.1 J. "'tC. : 

0 ~428 

01429 
(l 
i_l ' 4·-· l .l. ..') • 

·,·) 1 4 ~ . .... .;, . .: . 
014 33 
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. .. 

(.)0 4 02 0 
00402 1 
00 4 022 
004023 
00402 4 
0 0402~ 
0 04026 
J0 4 027 
00 4 030 
004031 
00 4 032 
00 4 033 
00403 4 
004035 
00 4 036 
'J0 4 03 7 

• 0 0404 0 
0 0 4 0 4 1 
004 C4 2 
00 4 0 4 3 
00 4044 
00 4 0 4 5 
0040 4 6 
0010 4 7 
0040 5 0 
00405 1 
004052 
004 0 53 
00405 4 
0 0405 ~ 
00 4 0 :5 6 
01)405 7 
00406 0 
00 4 06 1 
C0 4 0 6 Z 

0 04 06 3 
0 0406 4 
t:1 o 4 o e:s 
004 0 66 
00 40 6 7 
00 4 07 0 
C0 4 0 71 
')04072 
00 4 073 

0040 7 4 
00 4 0 7:5 
004076 
00 4 07 7 
00 4 iG O 
'J!J4 101 
00 410 2 
O fJ41 03 
00 41 0 4 
0 041 0 5 
0 0 410 6 

14!54 ll! 
14!55 • 
14!5 6 ll! 
145 7 • 
1 4 5 8 ll! 
14 5'3 • 
1 46 0 !II! 

1 461 • 

SIFC - PUT RE CL EN, fiLENAME AND KE Y IN CALL TO S IUf 

CALLI NG SEQU ENC E -

A 1 462 S lfC 
A 1463 

000000 
00603 7 
0 04020 
02:500 1 A 
0 3 5000 
006015 
1000 1 1 

.R 

A 
A 
A 

14 5 4 
1 465 
14 66 

0560 04 A 1 4 67 
0060 1 5 A 14 68 S I F2 
1 00000 A 
056003 A 
0060 1 5 A 
1 00003 A 
0061 4 0 A 
1 202 4 0 A 

4 A6" .L .,. ':1 

1 4 70 

1 4 71 

00 10 10 A 1472 
0 0 40 55 R 
015003 A 1 47 3 
05 6 00 7 A 1 4 74 
0 06 015 A 1475 
1 000 06 A 
00 614 D A 1 4 76 
1 20 24 0 A 
00 1 0 1 0 A 14 77 
00 4 0 5 5 R 
006015 A· 147 8 
1 00 0 06 A 
00 4 350 A 14 7 '3 
0 5600 €. ~ 1480 
006 0 4 7 A 1 4 Sl 
004020 R 
006047 A t4 S 2 
0 0 4 02 0 R 
00 1 0 0 0 A 1 4 8 3 
1040 20 R 

S IFl 
- . 

JM P M S I FC 
DA TA <PTR 
DA TA <P TR 

ENT R 
LD XE 

LD B 
L D)< 
LDAE• 

STR 
LDAE • 

S TA 
LDA E• 

SU B~ 

J RZ 

LDA 
STA 
LDAE • 

SUB I 

JAZ 

LnA E• 

LSRA 
ST A 
I NRE 

I NRE 

S I FC 

1 , X 
0 ' :< 
9 , X 

4 , B 
0 ' ~< 

• • 

S l fl 

..... 'X .,:. , 
;:- , B 
e; , x 
• • 

Sif l 

a 
6d~ 
S I FC 

S I FC 

S IF C 

TD INTERMEDI ATE SCAN TABLE> 
TO CALL TD S IU f ) 

GET PARAM .PTR 

GE T 
GET 
GET 

CALL P TR 
I NT ER MEDI ATE 
REC ORD SIZ E 

STOR E IN CALL 
GE T L U ~~ 

STOR E IN CALL 
GET FILE NAME 

I S THER E ONE 

NO fi LE NAME 

GET FIL E NAME PTR 
STOR E I N CALL 
GET KE~' 

I S TH ERE ONE 

N!J , FINISHED 

GET KE'i' 

PU T IN LOW ORDER 
STOR E IN CALL 

TABL E PTR 

S IFW - PUT FILENA"E AND KEY I N CALL TO S I WF 
1484 • 
14 8 5 • 
14 86 • 
14S7 • CALL I NG SEQ UE NCE -
'4'='~ ,. .a. '-''-~ • 
... .. n~ * 
J.. ... 0 ., ·"' 

000000 

1- 4 90 
1491 

A 149 2 
A 14 9 3 0 0 60 37 

00 4 06:::: 
006 0 7 7 
004 0 2 0 
0 2:50 0 ! 
03 :5 000 
00 1 !:100 
00 4 03i.l R 

R 
A 
R 
A 
A 
R 

1 4':14 

1 495 
14 9 6 
14 '37 

J MPM S IF"IJ 
DATA ( ~ TR TO INTE~ M E DI A TE SCAN TABLE ) 
DRTR <P TR TO CAL L TO S I WF) 

ENTR 
LDX E 

S TX E 

LDB 
L ll X 
JMP 

S IFW 

S IF C 

~ ' X 
0 

' 
.,, .. 

INIT IALI ZE 

EXI T 

GET CALL PTR 
GE T INiE RMED TABLE PTR 

1498 • 
1 4 9 9 • 
1 50 0 ~ 

1~ 0 1 ~ 
150 2 • 
150 3 !f. 
15(:4 :« 
1 5 0 5 :. 
150 6 !f. 

150 7 :« 

SBIF - FILL ! i'l FCB' S 

' "'0'.., J. -:.1 0 

1 c: ( -..... ._r ~ 
00 0 0 0 0 
00 6037 
00 4 074 

A 151 0 
A 15 1 1 

O ...... 'J"" C.JffJU 

R 
A 
A 151 3 
A 1 514 
A 1:5 1 5 

0 1 C4 23 
0 5 4046 
01 6 00 3 
1 1 5001 
0 5 E. 0 03 
0 14 0 42 A 

t1 151 6 
~i 

" 0 r. .... "'I • .,.., 
t.,t - ·-' .:;. A. A. M 

1
.,., -
·-' .j, ,_; 

• ... 1 ~ 
A ..J C• 
.. -=- .. ....... 
.1. ·-' L :;' 

CALL I NG SEQU EN CE -

• 
* S B IF" 

S UF" 2 

JMP M S: I I~ F 
DA rA CP TR TO S TART OF 1 / 0 MACROS FOR THIS FIL E> 
DATA LUtl 
DATA RE CLEN 
DAT A BUFF ER ADDRE S S 
DAT A KEY 
DATA FIL ENAME 

ENTR 
' D" ,.. L o", C. GE T PARA I't PTR 

~ E T l /0 MA CRO PT R 
GET LOOP CTL 
SAVE LOO P CTL 
GET l. DGI CAL UNI T CELL 
DR ~I TH LO GI CAL UN IT NUM 
PU T IN I / 0 MA.CR O 
GET LOO P CTR 

00 41 07 0~ 4 0 40 A 1 5 20 

L DB 
i..DA 
ST A 
LDA 
ORA 
ST A 
LD A 
DAR 
~ TA 

MI NU S: 1 
S: AVE I T 

0 04 110 
00 4 11 1 
!J0 41 1 2 
00 4113 
,.., , .... • "'I ... 

•..tV ~ .LJ. .. t 

0 04 11!5 
')04116 

0 ,.. . ,.. . ~,"" ... - .. 
V J. • .. • 1. :J H l. .._~C •• L 

"OA • · ~ ~ u ..,. J. J. ,. .... 

0 05 0 21 A 1 5 22 
1 """' ... - · c:. v "" ( J. 

00 ~ 0 12 
0010 0 0 
0 04 1 02 

H. • e ,... '""" 
1 -JC..:) 

..... . .. ~ ... 
" .a. .... c. ..,. 
A 1525 
R 

00 41 17 0 2 6004 A 152 6 S~ F3 
00 4 120 0 1 5002 A 1 527 

' A.., 
" <.. 

T~A 
ADD 
T ~ ~ 

t t 1 D 

J/'tP 

LDB 
LD A 

TEti 

SW F"2 

ADD 10 
TO I / 0 

MA CR O PTR 
PROCE SS I T 

GET FCB PTR 
GE T RE CORD LENGT H 

. - .. -... 

81 6 ) 

0 0 01434 
00 01 4 35 
00 0 143 6 
0 0 0_1 4 37 
00 0 1433 
Ob 0 1439 
00 0 1 4 4 0 
Oi) 0 1441 
00 014 4 2 
00 0 144 2: 

00 0144 4 
00 0 1445 
00 0 14 ··l 6 

00 0 144 7 
GO 01448 

00 0 1 4 4 '7 
00 01 45 0 

00 01 45 1 

00 0 1 4 5 2'. 

00 01 4 53 
0•) 01454 
01) 0 1 455 

00 0 1 4 56 

00 0 1457 

00 0 145 8 

00 0 14 5 '~ 
00 01460 
00 0 1461 

co 01 462 

CO 0 1 4E.:3 

0 0 0146 4 
00 01 4 65 
(' :) 01466 
cc 01467 
0 0 01468 
8~1 0 146'::: 
() [1 01470 
00 01 4 71 
co 0147;:: 
'w·· o'J. 0 " _. -, .-, J. "'t ,.· .,j 

00 01475 
co 01476 
( l ". • 0 < A -,. •• J. ...,. { • 

co 0 1 478 
0 0 0 1 4 79 
U·, •,) ro f 4 o 'I IJ £. O..J•. 

00 01481 
00 0148:~ · 
00 
1) ... ••• 
OCI 
0 I) 

U• l. 4 . .::. ·j 
._. •J 

01484 
01 4 85 
Ol 4 B6 

00 0 1 4:?.7 
00 
00 
:) (I 
' ; (J 

0 1 488 
f•i-'v ·::. J ~ ._ ••• 

0 14 9 0 
0 14 91 

00 01 4 '32 
00 01493 
ca 01494 
00 0 1 495 
00 0149 6 
1)1) 0 14 9 7 
0 0 Ol .•q•:"> ... •' · .. • 
I)(; 0 14 99 
00 0 1 500 
00 01501 

oo o:5o2 
00 01503 
00 1)1504 
00 01503 

00 0 1 506 
00 0 1 ~0 ~ 

·.I 

.. 

I 

...... .. - . 
• 



. -· 

• 

E.2 VORTEX L ISTING 

004 1 E:l 
004 122 
,... n A t "=' ? 
\,.oV"T4a- oJ 

00 4124 
00 4125 
nnA t-=>c 
. ,.. ~· "T a- 'J 

004 127 
OO<ll3 0 
""•'1'0'' <J' v ., ..J "' 

..... ('I .... 1 "> "" 
•.••..J ""( VI-. 

004 133 
!3041 34 
004 1 3:i 
nnA 1-. ...
\.: •.J•t.&.~O 

:"\(14'1":t 7 .... .... ... - ' 
004140 
0041 41 
(J04 l i-l 2 
~ ~ t'. ! .... ..,. 
'-" ... • '"'t -· 
" "' ... . .. .. •.• L•'"f'.l 'T .... 

004 145 
~~4'A~ ;.,; ;.,: L 1-t 0 

004 147 
0041 ~(.1 

00415 1 
C04 15 2 
on4•C'....., :_; u it l .... t..:; 

!)01~5 4 
00~ 155 
r ,.. .. ' C' .r 
\. • •1 ""t I. ...J 0 

004 157 
00•1· 1 60 
00 4161 
004162 
004163 
004 164 
('0 4165 
0(1<1166 
() 04167 
: :;4 170 
004171 
00,+172 
n ~Al ~~ 
. LI"'t ,·.~ 

(loJ4 174 

0~6000 A 
0 1:5 003 :=! 
0 ~6 00 1 A 
0160 02 A 
115 00 4 A 
056002 A 
015005 A 
001010 A 
004141 R 
"'" "' 0 '" V \.•....J•.&. -r" 

0.1 5 000 
0 ... - r,o-..;b ... i~ 

0 15 001 
0 560 10 
0 150 02 
O:i6C!l1 
00 .6 0 1 7 
004074 
120466 
,.. ..... ~ ... -~ 
VU 01,.1,J t' 

O n·1"7 0::. v Lti.l t , 

O r- . ,...n .. , 
\.~ .L !_I \ , IJ 

• 0 ...... .... .. 
i "t UI"T 

00000 0 

0 0000 0 
00 -1"11 '"' b '-" " 
005556 
00 5 0 12 
0061 4 7 
00 5567 
00 1 002 
004163 
006027 
00 55 67 
00€.0 6 7 
00 52 72 
00 40 0 1 
006067 
0 0 -=-o ::- ~' .., 

"" t,;.. ' •J 

00 2 00 0 
006062 
000000 
000000 
006030 

" n 

A 

A 
.... ... 
A 
A 
A 
R 
A 

R 

A 
A 
r. 

'" 

.... ... 
A 
1=: 
A 
R 
A 
R 
A 
A 
R 
A 
R 
A 
A 
•':> .. 

. 
1 -: -=:oo 

-· ~ v 
l:i2 3 
1~30 
153 1 
153 2 
1~ 33 
1534 
l:i3:i 

1 536 
1537 
1 53 8 
-.r -. ~ 
J. ._. ~~ 7 

• c::' ... 0 ! • . .J ""t 

lS::tl 
1 542 
1543 

1~4 4 

1 a' A ~ 
l ._l ..... 0 

154 7 
1 te"At""" 

J. ·-· ...,. 0 

1 I:: ... t"'\ ._, "+ ;) 

1550 
"'" s 1 J. ·-' ·-

1532 
1553 
155 4 
1

.,..,.,. 

....) ..... ..J 

1556 

1551 
1 -=: C'J C.'t _. . ~-· 

155 9 

156 0 

1561 

1562 
1563 

1564 

156~ 
..... ,.. .. . _ .. ,.., .... -.... ...,. -
,., '-' ., 1 f ..... '·' u c. ··r o.; r ~ 

G 4 . ... ~ 
.' J . ... 0 

004177 nc ,. -,.,,.. 
·~· ~ t' c. ~· '·' 
GC42 01 

('042 0 :3 
nn4-=-n4 .. ~ \..:. . 

0(14205 

;•. ,.._, 4 ..... • • 
........ t:.1.1 

·)~ 4212 
004213 
C04214 

006017 A 
004 1 72 R 

1~66 

... .. C" ..... iC" - 1-'-i.• .... ·.J u J. _, !'"1 ._. 0 ,. 

006 1. 27 ~i 1 568 
005272 
0550 1 6 
006017 
1054!6 
00 i 016 
004216 
006017 

0060:57 
1 0 541 6 
00 100 0 
0 ,.. .1 _, "" c

'""" ;.,. .:: " ...J 

R 
A 
A 
~· 0 •• 

A 
R 
A 

. --. 1 .J i .. 

157 2 

1~7 3 

1574 

. . 

SWF' 4 

SI.I F'l 

* 

STA 
LDA · 
STA 
LDA 
ORA 
STA 
LDA 
J AZ 

T AX 
LDA 
STA 
LDA 
STA 
LDA 
~ TA 
LDA E 

ADD 
S TA E 

JMPll 

S ORT 

o ,:e 
3 ' ~< 
1 , B 
2•B 
4, X 
2lB 
5, x 
s~~f 4 

0 , X 
?,E 
1 " ' t"\ 

8, E 

S ... ~ ~. 
~ · ! •c.). J. ..... 

:;;; I I~ f 

DATA 0 

• 

PRDGRM1 PAGE 

PUT IT IN fCB/DC B 
GET AR EA PTR 
PUT IT IN fCB/DCB 
GET KEY 
OR' IN AC TUAL KE Y 
SAVE I T 
GET fiLE NA ME PT R 

28 

If o, DCB' fiNI S HED 

PUT F ILE NA ME 
IN fCB 

GET PAR AM PTR 

COMPUTE RETURN 

RETURN 

IJORK CE LL 

LI S TING PAG E ( 

* S I50 
• 

CD"PU TE 
COJWIPU TE 

1-f DR K AREA BUf FER 
CONTROL FIE LD 

LO CA TION S AND 
t1DV E .:-triD CO MPARE 

SIZ~S 
PARMI E TE RS 

:« 
• CALLING SE QU ENCE -
:« JMP M SI50 
:.. 

SI50A 

Et'lT R 
LDAE 

T ft f: 
:';;U BE 

J AP 

l. DBE 

S TBE 

ASLB 
S TBE 

SALL 

: D v I - " 

LDAE 

ST H 
ADDE 

MO 
' ' ' 

C4 

.. -

cs 
'BUF'L 

1 
.BU F'LI 

s rGc .o,o 

SRT C 

S I 5 0A +e 

INB F'' X 
BU F'L 

Ot.J BF',X 
JTP,2+9 

;: f ll1 + 9 

•';" .,. ~· .-. 
-::- •' ..., -.:.. 

.. 

GET INPUT t~ ORD COUNT 

SH'v'E 
MIN US 

H l B 
OUTPUT WORD COUN T 

JU~lP C4 >=C8 

S AV E I / 0 BUFF ER S I ZE CWORDS > 
• 

MA K E 
SAVE 

WORD COUNT 
I/0 B U~ f'E R 

- 2W ORD COUNT 
S IZE <BYTE S> 

GET AVAILABLE CORE LOC ATION AN D 

GET SORT CONTR OL TA BLE 

GET AVA ILABLE CORE LOC ATION 

MAKE IT SORT I ~:PU T BUFFE R AR EA 
ADD I/ 0 BUFF ~~ LEN GTH 

SIZE 

MAKE IT TH F ~; ORT 
GET OUT PUT fi LE 

IN OUTF'U T BUff ER 
RE CO~D LEI'tGT H 

J UMP IF NO T ZERO 

GET I liPU T FILE RECORD LEI'iG TH 

MA K E IT THE 

C ::HIT I ~lU E 

OUTPUT RECORD LE~GTH 

B 1 7> 

00 
0 (I 
00 
l)iJ 
00 
0 0 
00 
0 0 

0 0 
:)fl 

0 0 
00 
" ,., oJV 

0 0 

OG 

co 
0 0 

0 0 

00 
oc 
o) (I 

ou 
0!) 

00 
00 
OD 
r. •' u \.1 

~ 0 ;j 

01508 
0 1 5 0 ? 
015 1 0 
01511 
01512 
0 1 5 1 3 
0 151 4 
0 1 51:5 

0 1516 
01517 
0 1 5 t:::: 
0 1"'''=! L..J.L • 

0 1520 
0152 1 
01522 
0 <1~""'\

J. ._1 c _\ 

01527 
01528 
01529 
01 530 
015 '3 1. 
01 532 
0 1 53:3 
01534 
0 1 5 35 
U"1 5'=' c 

•J ' - · 

01537 
01 <:::':1•"'> _ , oJ .::;. 

llt i)Q 0153'3 

~ oo 01540 

E 
·: ... ., .. .,~ ....,..., .,.., 

• • .... · "' ""' "' .'0< ... , "' "" 

~ oo 01542 
E • 1 )It :: :« :« ll€ !'- w. '* 

0!) 0 15 44 

'1 , . " ) 

ro ') r, 1 1:" . ..c -:-
1.1 • '-' .... '+ ... 

E • 1 "' " :.ut: • ~ ,_ .« 

!) I) 

(I tJ 

0 lj 

,, " 
I} I, l 

0154·::, 
- ~r-e·, IJ J. ._, .... • 1.• 

0 1 r.:, 5 ·:> 
L ._ • .._ 

0 n .-:: 1 4 ~· 
V•J 4. , 1575 S I51 f ;"f' 1+9 IHtiUS' :NPUT eor- .-· 'JR D LE~· - 7 H · ·· '- ·---· .i t:-. :: (J 0 1 555 

1 05402 
0 0 10 10 

C n A":'t~ t OO· ·" ~~r::: c 
.... .,. '- '- • ..,. '-- 'tJ J r . 

P G·' '=> 2 "" ·-· . ~ .:. ' 
...,. , n•'"" """l ,, ... , .- .~ . .. - -
o1 n ....... ""-~ '- ._. .:.; .. :. .:..· .:. 

0 · ~ -, ,.~ .L .. ,, .:::.o c.; 
., 0 , 1 ., . .... 
"' ' 0 ,J ... 

0020 (10 
0026 35 
f"',..""" ..,. ...... 
f...' \,.I t:,;. t .;. J. 

00 0000 

.•. ·-· . ' 

A 
R 
R 
H 

1 !5 76 

1 579 

1 "' 00 .,J ..... 

~. "' ........... - f'\ ,.. , ,-, '"' ""' . .... .. C' ........ 
·-· ._, '"'t r.. ... ~ ..:.· ••• v '.:.• ._, ~ I I H .L ·-· ·=' " 

""'"' "" '"'-\.' \! ..,. L • · .. • --n r:. <t..."", ':ll ..,. ~. 
.... v ' .... ......... r.o - cf'"" ·' t:• ·- .~ ... 
.-. n- .• ""'1 ..... - 1 ("- C " I " ' '"• ,.._ 
'~I 1_1 ~ ~- 0 r::• j. 1,..0 ._J ....,. IJ •:. ~. 

C0 42 40 
(i i~·12·1 1 
.... ,.. ~ - ... -
l_i J..f '"t c. .... c. 
p · '! ~- '=:t 4 .., 
. • • .. • -. '- -..,f 

C G 4 2 t"- :i. 
0550 03 
0252 6S 
f" ..... .1" .. - . ... 
4,.1 \.f -=· ...,. c: ·: 

0 04 25~ 

1 :582 

15 83 
15 84 
l ~ .··.r:

._1 0 ._1 

·t:'~ ,. 
J. ._. 0 t;'• 

Oo o~o.4 <""\ AA 00'"'"-,. "'1 ,, ... ,.... ... :,: ... ,.,. c. ~ ....,. r.,.:. l.+ , . ·..I ;-; .a. .... 1 c· •• 
, ., . \ _.. .-. A e 0 ,.. A -. r.:' o"\ r . 

'-~ ·-· .._. c. ..,. ·-' v ""t ..:::.. ·- · 1. " !". 
r, •') A ., 4 ~ 
'•. ..... .. t " . ;:. 006 057 A 

$ 152 

.. ' 

JAZ 

LDA 
A r·l A I 

~ ( ' o I 
.... .. t .. -

I "' <o,J ,. 

- L.i ' " .L 

LDAE ll 

i..RLA 
STA 
L D F: 
~ .... 
n 1 

tT 

,. I.,."' v ...J C.. C!JNTINUE Ir S ORT IN PU T AND OUTP UT LEN GTH EQUA O!J "'1 ~"'u ..... ._1 •:· 

$ I.J CH,X 
0 1 4 c 4 

._-. ,.. c ,.., 
:-- J. . ... c. 

S CER oST 02tO 

~ ...... T,... 
.;-~ "' ._, 

iTE 1 +9 

1 
r fi R L' X 
:SWC H1X 
RB 1+ 02.SI~2A 

o-:ET .,. H ... "'""T EM U I t t:., ·.>1~ I 

U <::: 'c.· R E '>! I T r ,.. ., 
- to , ... ~.•' 

... ~ ,.. ~ 

I C. .;, 

PRIN T 

" " u , ... 

ERROR t·tS: G 

S ~JC H 
OR SK IP 

GET IN PU T 

TIME 2 -
SET I ~lP U T 

" , 
Rt: C rRD LENGTH 

Of BYTES 
RECORD LEN GTH 

JUM P If Il'l E ~< IT 

F INAL 

RB0+01 0• SI~2R JUMP IF tiD OUT EXIT 

F. UFi.. B CU TE XIT o r~ L Y - l.ICRKRECL EN 

.. _ _.. .... - - . - - ... .. ~~ .. 1'-· ·- · .. ·- ,., __ ...... - . .. . . 

~1 ERG E 

0 .. '~. 
1.• .• •·:i .. e~:.··. _L •..J ·-• ·J 

01 560 

(i ') 01561 

n r· 
- J 

0 0 
;j(: 
. -, .·, ·- ,, 
l'l ... ... 
f: fi ·-· . 

015€.2 

0 1 56:::' 
0 1564 
C l ~ - ... .. :• b ._. 
'""' • I':' "" ,; · IJ J, ._1 ,.._. .- , 

1 e €-, '.1 .J ... 

INLEN E 1 • • : ·~ ~ ·o: "" ~ "" .... 
• L • ·• ....,.; • • No ~ ...,.; ."r 

.. - . .. , , . .. - . -- · - ··~ .. 



. . . . •.. ,.,. ...... .. . . .. . __ - .. . .. . . ···-- - -··- --... ..... .. ~ .. . · ..... . . : ' . . . . . . . . . . -· . . ....... . . . . . 

~-~· . .... N •O • ' • ""' .. 
• i,. • I 

• 
E.2 VORTE X LISTING SORT PROGRAM PAGE 29 L I S T I H·G . PAGE < 

00 4 24 7 
00 42~0 
004 ~~1 
o o .. 4 a.a.e. 
0042~3 
004~~4 
00 42:5:5 
00 4 2:56 
00 42~7 
00 4260 
004261 
004262 
004263 
004264 
00 426~ 
0 0426 6 
()0 4267 
0042 70 
00427 1 
004272 
00 427 3 
0 0 4 2 7 4. 
00 427~ 
00 4276 
00 4 277 
00 4 3 00 
0 04301 
00 4 302 
00 4 3 03 
00 4304 
0043 0~ 
0043 06 
0 0430' 7 
CO(t3 l 0 
00 4311 
00 4312 
0043 13' 
0043 14 
00 431~ 
0043 16 
00 4 3 17 
00 4320 
004 321 
00 4 32 2 
C0 4323 
00432 4 
004325 
00 4326 
00 4327 
00 4330' 
00433 1 
00 4332 
(.'1) 4333 
00433 4 
00 4 33 5 
00 4 33 6 
00 4337 
00 4340 
00 4341 
00 4 3 42 
00434 3 
C'0 4 34 4 
00 4 3 45 
00 4 3 46 
00 4 3 4 7 
0043 50 
(10 4 3 51 
00 4 352 
00 4 ... .. -;, .;. ...., .... 
"0 4'"'"'4 ._, ~ -· 
00 4 35 5 
t::0 4 35o 
0 043 57 
0')4360 
00 4361 
0043 62 
00 4363 
~i0 4 3E.4 
00 4 36 5 
0043StS 
1 •• 'J" .. ... c: .., 
.. • I ... .;:;4,;,-. t 
~o 4~ .... o .... .,:, (' 

00437 1 
00437 2 
"""'"'-.- v u .... ..:.F ..:, 

00 4 374 
o· o 4 3 75 
, " 4 .., .,. ... 
'·' ·-' v f 0 
004377 
""'A "'"" "' 1,1 \,I "t "'t 1,1 l,t 

00 4401 
00440~ 

004403 

. . . 

00:527 3 R 
006017 A 
1 05416 R 
O:i~ 0 11 A 
004241 A 
0::15006 A 
0 0 6 4 6 2 . 1=1 
00 4263 R 
00643 0 A 
004263 R 
0060~7 .A 
OO:i 27 3 R 
006462 A 
0 0 4 271 R 
0060 1 7 A 

1589 SI52A 

1590 
1:591 
1:5'312 
1:593 

1:i94 

l:i96 SI:i2B 

159 7 
00~272 
00100 0 
004272 
005 00 1 
1 2~01 €. 

0550 20 
055 022 
006010 
000 0 0 0 

1598 
R 
A. 
R 
A 
A 

1599 
1600 

A 1 60 1 
A 160 2 
A 1603 
E 

0~4754 A 1604 
006010 A 1 60'5 
000000 E 
054752 A 1 606 
00 6020 A 160 7 
00:5614 R 

S I:i3 
SI 54 

064 7 50 A 1 608 
034 74 7 A 16 09 SIS:5 
01::50 02 A 1 610 
001 010 A 1 611 
004441 R 
14 4760 A 161 2 
00~311 A 161 3 
00 1002 A 1614 
0043 3~ R 
015000 A 1 6 1 '5 
oo1o 1 o a 1 616 
00433.5 R 
144751 A 161 7 
00531! t:'l 1 6 1 8 
001002 A 1 6 19 

1 620 
1 62 1 
l G22 
1623 
1 62 4 

1 625 

004 33 !5 R 
01500 2 A 
1 45000 A 
00 5111 A 
0~473 0 A 
0 01 010 A 
00 4 335 R 
001002 A 
0 0' 4 3 4 3 R 
002000 A 
002635 R 
00273'3 R 
000000 A 
001000 A 
104 1 51 R 
015000 . .A 
005 3 11 A 
005012 A 
005001 A 
170422 A 
03470 3 A 
065002 A 
0550 03 A 

1626 SI55A 

1 627 

1628 
1 629 
1 630 
163 1 
1632 
1 633 
1 b~ ...... 

..:• ""t 
1 6 3 5 

02 4 70 1 A 1 636 
01 4 702 A 1 637 
055000 A 16 33 
0 5 60 C Q A r639 
0 5 6002 A 1640 
0 14 ~.77 c, 16 4 1 
0550'0! r:1 1642 
''C' -"00 ' U...t O J. 

05€.003 
0 14 674 
c ssoo4 
055004 

A 1 E. 4 3 
A 1 6 4 4 
A 1645 
A 1646 
A 1E. 4 7 

005024 A 1648 
005012 A 1 6 49 
005001 A 16 50 
170422 A 16 5 1 
<01- A,-;-A 
JC."TOO"+ H 1652 

A 
A 
C! 

054663 
0050 2 1 
12466() 
054 657 A 

1653 
1.654 
16~~ 
165 6 

"' 4 .. ~ cr· "'? n · • !!:. • ..., I.IJ.._.o._• f' ,.., .A t:t..Jf 

0010 1 0 ;::; 1 6 ::; s 
0 04411 .R 
"' ,.... -...... 
r .. • '·' '-' ~ J. .L A 

. . . . 

.. 

SI57 

STA 
LRL A 
STA 
BT 

BT 

STA£ 

BT 

LDA E: 

. J ~1 p 

TZA 
ADD 
STA 
STA 
LDA I 

STA 
LDA I 

STA 
LDB I 

ST E 
L D >: 
LDA 
JAZ 

SUB 
DAR 
JAP 

LJ:lA 
JAZ 

SU B 
DAR ' 
JAP 

Lil A 
SU £ 
IAR 
STA 
.J AZ 

JA P 

CA LL 

J MP • 

l.DA 
DAR 
TAB 
TZA 
DI V 
LDX 
ST B 
S TA 
LDB 
LDA 
STA 
STA 
STA 
LDA 
ST A 
ST A 
STA 
LDA 
STA 
STA 
rrn< 
TAB 
TZA 
DI V 
ADD 
STA 
TBA 
ADD 
S TA 
l:D A 

DAR 

ITB2+9 GET OU TPUT RE CORD LE" GTH 

FSOB•X SE:T OUTP UT RECORD LENG TH IN ~ORDS 
1 · TIME S 2 ~ ~ OF BYTE:S 
OTRL, X SET OUTPUT RECORD LENGTH - IN BYT ES 
RB0+02,SI52B JUMP Ir NO INE XIT 

RE1+010•Sl52B JUMP Ir OUTEXIT 

BUF'LI INEXIT ONLY - ~CRKRE C LEN = CUTLEN 

RE0+02,SI~3 JUMP I F NO INEXIT 

BUFL GE:T 2N D BUFFER LENGTH 

:'; !54 

OU.E f1X 
SB EG,X 
SCU RtX 
TLFC 

S IMP 
CT LS 

SIC P 
C l8 

SIC F 
S I CF 
2 ,x 
S I56 

PUfL B 

S I '5 5A ·.· 

o. x 
S ISSA 

BUFLB . 

S ISS ~ 

S I LG 
Sl55A 

SI5 7' 

.. 

GET A ZERO 
PLUS SORT OU TPUT REC ORD PTR 
MAKE I T THE SOR T ARE A PTR 
MAK E ! T THE CU RRENT SORT AREA PTR 
GET START Of CTL fLD MO VE PARAM 
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0 " ... " "" ' t_l ._I t:;t .._' J. 

1 ·';!--'!'~, .. ~ ... ,· .·· 
(1 c f) 0 0 1 
O" "" C""-· u ·-· v .,_, c. , ---··- -.l ( ,.·· , •. • t'~ 1:· 

OO GGO 1 
0056 5 4 
17 7:0'71= • • ( .J 
f"><"\nr·,<"!i • 
l_l v '-' •.• i,.i l 

., 
r .. 

A 
A 
R 
A 
A .... ,., 
A 
A .... 
r:. 
A 
A .... .... 
t: 

R 
A ,. ... 
R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
H 
''• .. .. 
R 
A 

,, ... 

1904 

19 0 ~ 

1906 

1907 

1 '30 8 

1'3 09 

. ,..,. .. , 
J. =' J. IJ 

1 "3 1 1 

19 1 2 

.. ,..._, 4 ..... 
J. 'jl i .,) 

1 ,.., • "' 
':J J. "'' 

• Q • ,-
.&. • • j, 0 

191 7 

19 18 

191 9 

1 920 

1921 

1922 

1 923 

ITB6 

ITB7 

IfBS 

DATA 

. DATA 

DATA 

DATA 

DATA 

DA TI=i 

DATA 

DATA 

DATA 

DA Ul 

D ATA 

DATA 

D AT A 

DATA 

Y'\('\ -..' A 
.'.' M I I : 

PCwTH" -. ' 

-~ .... "' I • .... o..,o . ' . 

SORT 

(C1 8) , 2 , -1 

(C2 2 ) , -2,-1 

(C2 3) ,-ld 

.. ..... .-. .. .. ..... . .... _.e, .... ; , - ~, J 

<C25) ,- 2 ,-1 

- 1 ' 1 

_.,...._, "'? , - • ,,..,. c.r,.. ' -c:.'- L 

(. ( ' .......... , 
.... c. o ,j ' -2 ,- i 

·· C ""=~' 1 .• 'c .... ) , - ~.L 

• - J. 

( c 32) ' - 1! 1 

- 1 

( C34) ·, -2 ,-1 

1924 - EN D INT ER MEDlA TE TABLE 

005 5 5 0 
"' 0 "' tr:' C'" • l t ._; ._t ..J i 
.. , ·~ c:- ~· C' .... , 

... .,1 ..... ..J c. 
. • J "i « c; -=· .. .... ...~ ........ 
,... ,.., '=' c C" ... v .; ..J ..J .... ~ 
"''F f I ..:~ t::' C:: C:' 
•• I.' ... . ·-' . ..J _ , 
~o c:oo;: e .:=: !; .;,_; ._; .. J .. • 
........ .. ~C'~ 
'J • ) ._ • ._. ·- · ... 

' ') cern •• . ,._I._.I C•U 

0 C" C" ... .. 
. .J • ,J ._1 b J. 
., ...,r= er-. 
1. 1 I I •,.• • .,.1 t;o .:::. 
r-1\ •.::JO IC'r--. 
' . · ' .. 1 ..... c, .:;. 

1• -,. n -::o E n 
....J•.•L..-J\. 

1 
1 
1 

. .. , ..• . --. ~ n 

..;, u (;~ 0 1 ... 

. _.._..-.... .. 
1 c. ~· .::. ;o .• 1 

~-. r· ····• "" l c. 1,: .::. "'t t) 

1 -:• ,., -::- t: n 
-· ,,. '-• 0 '-' 

, -·"" .... ,.."' 
J. v ·-· .::. 0 •.) 

13026 0 
1 ~-~-,.. --=· I _I t::. } •• t,.. 

1 ........ .... , , ... .. ...:· '·' .::. ~=· ·~· 
• - I"• .-•, •* o'\ 
J, .::. ._, .::: . .. ,. '·' 

•. , 
H 

A 
A ,, 
••• .... , ,., 
"'· H 

A 
A 

. ~ :.~ f . .! 1 2 0 2 ~ 0 ~i 
.r• o'CC"/' ~ • ~,_ --..,. ,·, A 
' I 1.) ..., ._; C• ._I 1 c I_.J .:-_ "t ,_, H 
" n~ e.- .
• • -• ·-' C• C• 

;) ( .; t'!";h·~ 

' • <J _, ·-· -· .. .. ,,...,,':" e~.·. 
I t If ,_, ..... :' 1, 1 

' t:'"L" -t 
• ' • I ._f .... .l 
. -, ... . - .... . ' . _. ..:; ;:; ... · c. 

.... "'' .._ ._:- ~ .-. 
I ', • ~· ... 1 ,. .:_o 
··rlr-· c ~.t l ' o I t .' .,., .. . .. ·-· . . 
L'f:J5 575 
.. , ,.. •: &..: ..., ? 
' -• , I .,_I ...) ... '=' 
,,._nc:- e-:o ~ 

·- ,_. - · ._. t' -( 

n r~ c:Enn .. .. ..... . '· . 
• ~. ,., t::' "'" t"i • 
•• ·-· ·-· •-:. ,_, i 
•o ."o r-.!' ... t"'o""' 
·-· • .. • .... ! ·~ '·' ~ 

C .• , e; ., n ., . .. .... .. --· ·-· 

12C240 
t '=' r· -::• ·· 1""1 
J, ...... . ._1 L.,. '=' · .. 
• ........ .-, # . ' ;., 

.~ •. ") '·' c:. 1.;> ·' -
~ ........ ....... - "' ,... 
! ~ l,t c '·' ·: .. 1 

1 
~ ... , - , . . ..:. :_, .:-. •_./ ._. 

.1. 
~ "" r· -::· .:. ~'' .c. .. • ... ~ .. 
1202·#··~ 
.~.-. ...... ~ ·"' 
1 c li .::. . 

• ""'' ""' .-. .• r 
1 c. '·' ~ .. •. 
''"'') """'~ ·""~ .&. ..:• I i: ~ ~:• ·j 

" ' ' 

. ..... ... ..... . . ... ... 
.1 ·.:- •.• ~- ...... ' .J ... 
• ""' t'1 .-, • • • 
J. c. '·' c. .• ·J 

1 ,.., .... .-, .. 1 
- I . • • L. •.• ,__ ,.. • 0 . . 

. ·~ -::.- "" -~ • c .. • j 

19 26 
l q .... ~ 

J c./ 
1928 

1'3 2'3 

1?34 
1935 

l q ... -•. ;. b 

1 ~ .... -..... - ,f" . . ._ .. 

EX PAN S I ON -.•. 
Cl 

C2 

,- .... 
-'-' 
C4 

,-.., _, 
C8 

C9 

ClO 

.- . . 
'-· !. ! ,- 1 . ., -· . ..~. 

i"" 4 .-, 

·- · .!. ·~ 

·:, C· -1 ,·. 
~ • • r' ' 

- ' T • lJ -j I .... : 

r. •i T A 
DAT 1:: 

~ " ..,.H"' 
l.J ~· 1 

DATA 
DATA 

DP. TA 

DATA 

• . .... _, ___ , ______ .............. _,_ .......... . 

CEL LS: FOR S ORT 

'00 00 ' 

• • 

' . 
· oo oooo · 

'0000 ' 

• • 

• • 
' 1)000 00 ' 

' 000 0 ' 

• • 

• • 
' I) iJ ;) 0 • 

• • 

- . . . 

PRD GI<:A t·1 PAGE 

CT L 

CT L 

CTL 

CTL 

CTL 

CTL 

CTL 

,.. T. '-' ,_ 

CTL 

,.... •f" I ..., , .... 

CTL 

CTL 

CTL 

,...,. L 
<.. I 

CT L 

CT L 

CTL 

r. .,. ' oJ I !..., 

FLD 1 

FL D 1 

FLD l 

FLD 2 

FLD 2 

FLD 2 

,..L.., r ._, 

FLD 

FLD 

3 

3 

3 

.... . ... 4 
f L...U 

F .... ........ 

FLD 

FLD 

FL D 

FLD 

FL D 

F LD 

F LD 

4 

4 

c: ..., 

5 

5 

6 

6 

6 

'"":• 4 
~· 

START COLUI1N 

Er'lD COLUMN 

S E G! I tl D I C A T 0 R 

S T ART COLI.Iml 

CDLUI'!N 

INDIC ~;TOR 

.f" T "'• n T ~ f (-, .... CD LUI-iN 

E NI; CO L UMtl 

S E C: HlDICATOR 

r ~-· r· ~ 11 .J 

f" 1'"'1 I I I .... hi 

l.·ULUI'I n 

I~~ D I CA "!"DR 

STA RT COL Ut1r~ 

Er-i 'D C 0 L U t·1 N 

H!DI Co;T OR 

~ .,. O RT 
...:. • I ' CO L<..lr'1 N 

E t·; D 

-:"'" r f"": 
• ... I • • ...,, - ·.·. 1 "'' r: '!' ~ ... . .,.. 0 ,.., 

I 1 j_! ~ !,,. I • I ~ .. 

I NEX IT I ND!CATDR 

O IIT ~" " 'T - _ ..... ... I i'it: I C~TO R 

CONTRO L CAR .CS 

LI S TING PAGE ( 

S ORT I ri LD G!':'AL. UNIT :·; U l'i BE R 

S 0 R T I tl 

SORT 
S ORT 

F' T l F J. ••• 

!,. ~ ,, 
f'.C.. I 

'. •"': t.1 E I 1 1 I I 

RE CORD S I Z E Hi l~ 0 R D S 

SORT DUT LO GICA L UNIT NUM BER 

.,..,.., R ... 
~ u 1 

"\: QD T ·- I . 

S ORT 

WO RK 

WORK 

WORf~ 
~~ 0 1<: f( 

OUT 

OUT 
0 IJ T 

FILE 

KE Y 
R ,. (' 0 F.· D ::. .,; ... 

I L OGTCA:... 

SIZE 

UNIT 

1 F I LE: ~I A M E 

1 .: > •.: • - t 

" L • LQGII.~AL U ~~IT 

... .. ... ... 

t·iU !H: ER 

l'iU ~' BER 

v..;, ·~ '" v s.. ..... " 

01) 

• 
00 

0 0 

00 

"(l v 

·' ·.~ ~ .• .' IJ 

0 0 

(: 0 

GO 

r:r. . . 

IJO 

00 

00 

()I) 

::· 0 

01) 

....... 
!.." '·' 

00 

00 
0 0 
n· - u 
.... '• 
J u 

.. , J ,, I. 

J 0 
c, u· 
·' 

... f :i . " .. 

... 0 
"J 

G 0 
'j I) 

DO 
,.. ... , 
u '·' 

' •' •.• ... , 
;. "'· 
'·' 1.; 

(; 1) 

01884 

018 85 

01 88 6 

01887 

0188 8 

01 889 

0 1890 

0 1 B9 1 

(; 1 8 9 i.~ 

0 1893 

1)1:::94 

01896 

0 18 9? 

0 1 8 ·:Hl 

01899 

01'~00 

0 1 9 0 1 

0 1 '302 

n :·::cl ··· 1..: .. J v 

[' 1 '304 
•,) t 0::.Q"' • .. ... ... 
019 06 
n • ,., 0 -.· 
~ 1 :? • 

!)~'308 

IJ- .. .-.. 1 ... t :" .... 

!)1911 

0191-1 
0 1 9 1 5 

0 ' g. ~ : l • L b 

1'• 4 -:a . ..... 
It 1 ~ J. .:, 

I) 1 9 1 ~ ~ 

.... io- n ,_,_ ... c.:, 
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E.2 VORTEX LISTl HG 

0 0:560 4 
0· 0~60:5 
0 0:5 Q06 
0 O·fH, 07 
00~6 10 
00 ~61 1 
00:5612 
00 ~ 613 
00 ~ 6 14 
00:561 :5 
00:5616 
f.'O:S6 17 
005 6 20 
00~62 1 
00:\622 
005 623 
00:562 4 
0 0:562:5 
00 5626 
00:5627 
00563 0 
~10563 1 
or- ~632 

00:5633 
005634 
005635 
00~636 
005637 
0056 40 
00 :5 6 41 
0 05 6 42 
0 05 6 43 
0 0'5 6 4 4 
C0 55 4 5 
:)056 4 6 
0056 4 7 
005650 
0056 51 
0056 52 
005653 
0056 54 
0 0 5655 

120240 A 
12024 0 A 
13026 0 A 
130 260 A 
·~o~·4o ""- c . 
120240 
12024 0 
·-""'-4" lC.UC. l 1 

130260 
'"'O?C:Q 
... ..J ~ "'"" 

130 260 
130 260 
120 240 
130260 
13026 0 
130260 
130260 
12024 0 

1 ... 0 .... "1' ..;, L~ r.t _. 

1302 60 
l. 2024 0 
!3026 0 
130260 
13026 0 
• ... n~"' o .l~I..C".O 

120240 
130260 
130260 
130 260 
1 ........... 6 0 

.,;:, I..' .:. -
• ~ .. ·; .-. • I) 1 C.. I C"t 

130 260 
130260 
13021;0 
130260 
120240 
12024 0 
1 20 2 4'0 
• '""0"'4" J.C. c. u 
12024 0 

A 
A 
P. 
A 
A 
A 
.A 
A 
A 
~ 
A 
A 
A. 
P. 
A 
A 
A 
A 
~~ 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
() 

A 
A 
A 

1941 C14 
1942 C15 

1943 Cl€• 

19 44 C1 7 
134:5 C1 3 

1346 C19 

1947 czo 
1948 C2 1 

. 
1949 C22 

19:::l0 C23 
195 1 C24 

1952 CC!:; 

1'353 C26 
1954 C27 

1955 C2 S 

1956 C29 
1 9 ~7 C30 

1959 C3 1 

1959 C32 
1960 C33 

196 1 C3 4 

1962 C35 
1963 C36 

1 96 4 C37 

DATA 
DATA 

DAT A 

DA TA 
DATA 

DATA 

DAHl 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DP. TA 

DATA 

DATA 
DATA 

DATA 

DATA 
DATA 

DATA 

DATA 
DA TA 

- - · ... .. - ·-- · 

SDRT 

• • 
I 0 0 0 0 I 

• 

• • 
· oooo · 
• 0 0 0 0 • 

I I 

1 0 0 0 0 I 

~ oooo ~ 

• • 
· oooo ~ 

1 0 0 0 0 I 

• • 
·o ooo ~ 

·o ooo · 
I I 

· oooo • 
·o ooo • 
I I 

~ o o o o• 

· oooo ~ 

• • •• 

I I 

I • I 

. .. . 

• 

• • - 0 

PRDGRAt-1 PAG E 35 

I.IORK 2 KEY 
I.IORK 3 LOGICAL UNIT NU MBER 

I.IORK 3 FILE NAME 

I.JORK 3 KEY 
CTL FLD 1 STAR T COLU MN 

CTL F' LD 1 END COL UMN 

CTL F'LD 1 SEQ INDICATOR 
CTL F'LD 2 S TART COLUMN 

CTL FLD 2 END COLUMN 

CTL F'L D 2 S EQ INDICATOR 
CTL F'LD 3 S TART COL UMN 

CTL FLD 3 END COLUMN 

CTL FLD 3 SEQ INDICATOR 
CTL F LD 4 S TART COLUMN 

CTL F'LD 4 EN D COLUMN 

CT L F'LD 4 SE Q INDICATOR 
CTL F'L D 5 S TART COLUMN 

CT L FLD 5 END COLU MN 

CT L F LD 5 S EQ INDICATOR 
CTL FLD 6 S TAR T COLUMN 

CTL ,.. • D r '- 6 CND CO LUMN 

CT L F'LD 6 SEQ IND I CATOR 
INEXIT RE SPD I'iSE 

DUTEXIT RE SPON S E 

• 

. . .. - . .. . 

LI S TIHG PAGE < 

.. . . . . . . .... . ' 

824 ) 

0 0 01921 
00 019 22 

• 
00 0192 ':3 . 

00 01924 
00 0 1925 

00 0 192 6 

00 01927 
00 0 1928 

00 0 1 929 

00 0 193G 
00 01931 

00 01932 

00 019 33 
00 0 193 4 

00 01935 

00 01936 
00 01937 

00 01938 

00 0 1939 
(I (I 0 19 4(1 

00 019 41 

00 0 19 42 
00 01943 

00 I) 1944 

1 9 6 5 • . . . . 
1966 • SORT CONiRDL t ~ RD SE~RCH CON ST ANTS 

00 01 945 
00 0 1 ~ .. ... 

;"'"'tO 

.. ••' 

0056 56 
OO ::i6:57 
00 5660 
,1 0:5661 
005 662 
005663 
00 5664 
0056 65 
0056 66 
005667 
005670 
00567 1 
·o o 5 6 7 2 
005673 
00:167 4 
00 :567' :5 
005676 
00 ~677 
005700 
00 5701 
00:570 2 
0057 0 3 
005 70 4 
005705 
005706 
005707 
0057 1 0 
005711 
0057 12 
00 5713 
·J 05 7 14 
0057 1 5 
"0"'.., '6 u ._. t .L 

005717 

n~r.::7 ... . 
... \." 'loJ c. 1 

00572 2 
005723 
005724 

1967 • 
15 1717 
i:5 1 324 
1 42 716 
1 4 2323 
147722 
15224 0 
14 4 7 16 
150 32'3 
1 :S2275 
1 2'4 2 4 0 
1477 25 
1523 20 
1527 24 
1366:50 
1~371 7 
1:51313 
130€. 7:i 
12424 0 
153717 
1 51 313 

A 1 968 SAl 

.... 1'"'"""' .l .;, c. t ...,) 

124 24 0 
153 7 1 7 
1 51313 
13 1 675 
1 24 240 
151717 
151324 
145705 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

'"' A670: ~ L..J"'t ..J n 

12424 C A 

1969 SA2 

1970 SA3 

1971 SA4 

1972 SA ~ 

1973 SA6 

1974 SA7 

1975 SAS 

14471 6 A 1 9 76 SA9 
142730 A 
144 724 A 

, •" _, -,. -. e Hr. 1 Q 7 7 
J. .., .... " c. ...... ~ ., 
152305 A 

1 C' ---~ ~ J. .,_1 c. c. ( ... ~ 
ooo:::: 5s 
nnnAr ""\ 
iJU• .. • .,.. o.;, 
0 0 0 462 
000421 
nro o'"t .. -.2 
'~' U IJ ~ c:_ 

A 
A 
A 
A 
A 
A· 
A' 

~ ,.., .. .,.,. . ..... o· o " 
.J f,l l.J "'t ,., 

000 40 1 
000 4 02 
• 

A 
A 

. .. 

19 ?2 
1979 
1980 
1 '3 81 
1' 98 2 
,. ,..... n ...... 
.&. ~~ ..,.:. 

1 98 4 
1935 
19 86 

SAl O 

VSDS TB 
RH W 
LHW 
B S 0 . 
BS 1 .... 
\I$LU T1 
V$L UT2 
V$L IJT3 
llf 

DATA .. 
DAT A 

D~TA 

DATA 

DATA 

DATA 

DA T A 

DATA 

DATA 

EQU 
EQU 
EQU 
EG!U 
E QU 
.- Q'. :. . u 
EQU 
EQU 

' SORT" 

'ENDSORT • 

'INPUT=< 
·~ 

• .. 

'1-lORK l=< • 

'WDRK2=< • 

'l.l n RK3 = < • 

' SDRTK EY•< 

' lNEX IT= I 

' OUTEXIT=' 

0 3 55 
046 3 
0462 
ONE . 
TWO 
04 0 0 
0 40 1 
.o 40 2 
' 

I 

START 
START 
ST AR T 

LUN ADDR rOR JCP/OPCOM ASS IGNAB LE 
LUN AD DR rOR UNASS IBNAB L( 
LUN ADDR rOR DP CDM ASSIG NA BLE 

•- ou------ ·-

00 0 1947 
00 0 1948 

00 0 1 94'3 

00 0 195 (! 

(10 01951 

00 0 195 2 

00 01 '353 

00 0 1 955 

00 01956 

00 01957 

• 

• oo 019 59 
• oo 01959 
•• ll!ll!ltill!:«lll 
lti:«:«:« :«l!i :« it!l! 
ll'::«ll!:«:*.lt:lti:t: 

00 0 1960 
00 0 1961 
00 0 1962 
co 0 1 963 

' 

• 

·-~· 
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E. 2 VORTEX L ISTING SORT PROGRAI1 PAGE 36 LISTING PAGE < 

Oo e-. -.1 
..J •"' .,) 

r1 n c: "? ? "!) .., v_, ,_,.._ 
·~ 1.... c.:: .., "':\ "':• V) ·..Jo'..,.o-..• 

,... .... r-' .... .... 4 ;,.} u _, l .;, 

005735 

000000 
,1"'1-tt"'l"'t"\ 
Ut•C.I..•VV 
n (' -=; 7 " ..,, 
'-' ' I ·- ,· ""T - , 

"''4.-.~ .... 
l..f u ·-~· ..... v 
006 14 0 
!"'lnn"':'n.-1. "'""" "" _ "'..,. 
001030 
. ,..q~-:o ....... r:J 
lU...JlC.. ·-

000000 

A 
"' ,.., 
R 
A 
A 
"' , 
A 
R 

A 
A 

1987 liE 

19 88 :.! 
l:)S S 
..... -.-0 J. :::' ·:.J 

1'3 '3 1 
• nn-.. ... ~ ~ c. 

19 '33 
i9 94 
1995 
.. ,...."" ~ 
L :7' ;J J;:• 

-.•. 
Jr. 

~ 

~ 

~ 

:~ 

RMD 

2 000 )f. 

... ""1 c. '-' v 
~ ",...""' c•J•.• c 
20 03 
..... ~. ,., ,... 
C. U '-.1 .... 
_ .... ,..'=' 
c u v ._l 

20 06 
'"\ ,-. r. 7 c. lj 1.1 

......, .... ,...""' cv vc 

2 009 .... ,.. .~ 

C.UJ. U 

"' .•. 

"' ·-
~ 

LP 

RMD DE TERMIN E I f THE LOGIC AL UNIT IS ON AN RMD 

CALL I riG :";EQUC:N CE 
A REGIS TER CON TAI NS LU N 
JMP M RMD 

RETURN CONDITIONS 
A REGISTE R 0 I ~ LUN OM P.Mll 

EN TR 
CALL 

LSR A 
'"U ..... .,) .C• l 

JMP ~ 

D 11A ME 

n ...,,., 4 
1_. .;:. 1,.1 

F<: ~i D 

GET 

D .... • 

Dr " •r.E t y ~ - · 

RETU R~i A 

L F' DE T ER M I~~ E I ~ THE LOGICAL UN IT 

CALL I t!G SE QU ENCE 
A REGI S TER CONTAINS LUN 
·~ n ... • 

..JI't .- 11 
. ..... 
t..r 

RETU RN 
A 

CONDITIONS 
.-...-..-IS T'. ,..· -- 0 lt. c. u '- , ..... 

E NTR 
.... A' ' t, . L L 

I ~ LI NE 

GET 

PRINTER 

n ,.. , ,I,...,.. 
J. r.. \1 ,_ c. 

REG 

I S A 

............ 
llH i"IC. 

0 IF 

' I ., E 
I.. I ' 

R 11 D 

PRINTER 

~0 574 0 00614 0 A 2 0 11 S L!B I ' L p ' LP ? 
,-;nco-, A 'I 

a.•v ._•t "t.l. 

(1057 42 
O n=~4-. oj ...J ,. ..;. 

00574 4 
, .. , .... r:• -, 4 "' 
U V ._1 I ....J 

n() c;: '?4 6 
'.1 ~-Jtl 

0 05747 
.., n -= ..,. C'o 
VU..J~ ._, 

I'! P "' '?"" 1 • . .iv._J, •• J 
O f ol::..,. ...... 
.. ._: ._, l ..J .:.. 

'J n~ ~ c-
U.J/ ..J,j 

0057 !54 

0051 56 
0 05757 
, , .... c=' "" 6 0 
_. ·-· ·-· ,. 
n "' e ' '!" 6 ' J I...! J l .a. 

C ~576 2 
... , !"! r-: 7 E ..,. 
.... ·-· ·-· ( 0 .... 

,·,nr.-:7t: S ........ ._, , o 

0 •1 "' '? " " ·-· ··-· f \;.' ·-· 
,~l~ -,6-. ... ··-~' / 
t'"t ('t c::: .,. .,. 0 
'·''.!'WI' I .... ,..t.· --. .. 
;,.1 '·' ._j I' ,. • 

........ ,.;r-. oy-, 
UU..J," ~ C. 

005773 
lll~ C: 774 
V V ""'' I I 
- , .... e" ~ ...,. C"' 

• .. · :.• ·- . . ( ·-' 
.. , •. c.~ ~.C 

./' J .J o /•J 

••• .~ C" ., ...,. "? 
V-.J-lt't"o' 

.-~ "",.~"'~n" • •.:OU.t iJ 

(!(!~.(1(!1 
.. , .~. ,. J'l 0 -. 

,_; ._. ~· .I' .c ,... .... ,.,.,.,.,. ..... 
..) UUVV ..:• 

4 ... .......... ..... ...... 

.1 ..... '::> ..:.' c:. :_ • 

00 1(10 0 
l ns7'j "" v ,. ._, ,J 

00000 0 
006030 
000400 
1 ~ c; r,• n f"! 1.... - '.! .,V 

OOC",.., .. ...._ 
._, ~· ~ c. 

01 -,,nn t:- .... y v 
· ~o ... ~-.-. J...J loojootj ~ 

005311 
05403 4 
"0"' ..... ,... 
1...1\."'tC•i ~ 

1 '=' 4 0 .,. -::• L.. ..... '-

1 2 0 355 
00~012 
016f.'Ol 
005130 
' "'17~.., .&. .._1 , ~ i_: 

0010 ~0 
005771 
"'6r•c• ;_,4 ... .... • ... 

001 :JOC 
• oc:? .·•-~ ~ .,., I' '"t ... ,. 

01 60CG 
004 3 52 
1504 5 7 
'! ~o· "' '1-=-... '- '"" ...... _ 
" oe • .. . . v ·.JJ. l · t 

C 1 50"" ... . .., .. 

"' .... 

•'· ,.., 
A 
R 
A 
A 
R ,.., 
.~ 

A 
A 
A 
A 
•' .-. 

• -"'"""'"' c- A J. c. .... '-' \.1 ....! 1'1 , ..., o ...... c=s:::- "" J. c. ... ., ..... _, 1"1 
,, 0 "*=' ... .. , 4 ,-., 
1.1 I ,.] '·' J. ' + 1--i 

t\1t:r.n · r 
'·' J. ·-· '·' '· ' ~ ... t 
0 01 000 p 
tn c:-- .• ·• ,... 
J. V-...' 1 ~1' .... r .. 

20 1.2 

20 24 
2025 
·~!"' '"""'' 
&;,;.. v !':: c -,.. -..... .::. u .:. ( 
""'n ......._ ,.._ 
c•.:c: o 
-==r. -::t~ ,._ .... , _ ;;J 

2 031 
2 032 

20 36 

~ t"! ·-:. '? 
L- •...J .;:; , 

Z 038 

20 39 
-. ~Ao 
c.. t..·~ · 

2 0 4 1 

.-, nA-. 

.:. 4,.1 ~ .J 

20 44 
....._ .... ... C' 
c. l.· ..... .._, 
..... .... A /!' 
c.~..oo~r:;,. 

·;:. •'"t 4 ? ..... l.• I 

20 :1-8 
...... .... ... ~ 
C. V'"9'-" 

·:) n ~ n ..... ....... " -. ,-.. co .. 
~ '"' ........ 
-. ~~ =" .... 
C. > .. 1 ' I C, 

2 053 

" n r• r· n··· ... _, ·' -' \.1 ,_, A 20 5 4 
20 5 5 

LP 

DNA ME GET I E '·/ IC E NA I'! E 

'*' 
~ CALLIN G SEQUEN CE 
~ A P EGI STER CONTAINS 
~ S AL L DMAM E 
,.. RETU Rtl CON DI r iDN~. 
~ A REGISTER CO NTAINS 
~ 

DNAt1E 

DtiM3 

DSA'v'E 
~ 

ENT R 

AD D 
TA B 
L OA 
A r~ A 
DAR 
STA 
AS L A 
"l DD 
'"' -. D . . . .. 
TAE 
LD A 
S F\ A I 

I A.., ..... £_ 

LD~ 
'o I,.... 

...! 'lt- ;y, 

' ,.., ~' l- JJ r i 

""\ • ! , .... 
n 1 ':,; 
~ yo, ,.. 
,. , 1J ) ,1 

I " , .. ... 
1 1 ·-· ~ . 

LD A 
.:: NA 
D 

.,..., ,-, 
r1 (~ . 

S T ~~ 
L~~L. A 
1"\ .... , ... 
H V V 

hlJD 
~ A . .. 
I ' •.., . -..... , 

'...i .. • • : 

DATA 

. .. 

VSLUT l 

0 , X 

0 ' El 
r"oll !l 1\ n...,. 

DSAV E 
1 
D -<· ..... • ,. E 

·.;, . .., '• 

VS DS T B 

i ' .B • ~ p. ... 
DNM::: 

1 ~ p. 
Dt! AME 

~ ... 
'·' ' .C· . ~ 
L C' 

"''- '1[ "' ._. c.,\ 11 

vs:_u r3 
,... .. . .. 
.... .&. ~ 

I) ' ~ 
"' H . • ;.; ,., 

i ' 1 
DN A 1·1 E 

A REG -· 0 L.P 

LU N 

FIRST WORD OF DNAME DR 0 IF LUN 

GET PTR TO PARTl OF LU N TABLE 

PLUS LUN TAE LE PTR 

GET CURRENT DST EMTR Y NO. 

CON ,.r- .-, T 
I Y C.. ... , I 

TO 
D I S P U~C: EMENT 
IN TA 'E::..E 
ADD T;":; EL E BA S E 

GET tEVICE NAM: FI RST WORD 
I S IT A S POCLF.:R 

-YE ::? -

- NO
RET UPN 

P '""' < "' 'T~o·· U ~ J. J. 11 
... ,.. B 
I ' I •."'.. 

P f I I <f"'> 
._ ...... ·.> ~ PCOL E R 

CE l TS 
OF UNIT 

B A$ E 

'"-•-4 ) ••• 
"'11 '"" ...... : . _n J:•r- r:. 

.-, .-. c ( 1!1 
c. '·' · ... ' -· AT OB ASCI I TO BINARY CONYER SI ON ~O U TI NE 

DGG 0 12 OUODO D 
OG GG 1 3 0 0 602 7 

-("'oc.·-.. c v...,) I' 
.-. ~ .. -n 
..l'll'"t .-; t;,;.. \., - .,., 

':' .-, C' .:, 
'- .... . .J "? 

20 60 
2 061 
.-, 1'1. ,;* .-. 
··· ,! r•1 c• '- .. .. .. 
.-. . .., ·"'' ..... 
C. I.J If...\ ,) 
...,,., ,.4 
c. ,_, ·=
"""'I"'! ,;• C' 
!'.:. • •• • ":O .... 
""'n .- ,.. c:. ,_, b ~=-

2 0b7 
.-, .... .... .,... 
c. ·-· ~ ~=· 

CAL L I r~ G SEP.UEil CE 
, ; I' I F' ~I ~1 T 0 :t: 
r ~ ·r A CPTR TO ASCI I ~O RD S ) 
;· ;:. ;;. i·.U I'lB ER Or WOR DS TO BE C 0 '1 V E RT ED 1 TO 

RETUr i·l CONDITIONS 
B i~ nR Y RE SU LT REPLACES FI RS T ASCII ~DRD 

"'".- IST .-'"' ,._ !:. ·~ c.. !'( -1 If OVERFL OW ER RC R. 0 OTH ERI~ I S: E 

"' ~· 

A TD'B EN T~ 
' D "r '- r .. ,.._ :1! -1 GET PARAMETER PTR 

--·· ..... -.. ---~ .... ,... . -- .. _....... . .. .. . ~ ~ . .. . .. . . ~" ·- -··· _, .. __ ,_, .... ·-· ...... ..... .. - .. .. ....... ··--· 

3 

NOT 0-255 

. -. 

825 ) 

C" 
• 

F 
F 

F 
F 
F 
~ 
F 
F 
r 
F 
F 
F 
t" 

F 
F 
F 
F 

00 01 '3 64 
00 0 1 96 5 
co 
0 0 
00 
'I .•, c v 
0 ') 
0:) 
,., 1"1 
\,1 •• 

GG 

0 0 

" (· 
'-' ·' 
0 0 

' I ·' c c• 

0 0 
l 
.. , ... , 

'·' ., .... 
~ c• 
·. 0 ' . 
1) 0 
~. ' • J 1,1 

00 
r. ..... 
1,. IJ 

V
n• r. L, r 

• :?o o 
01 ';-6 7 
01 9 68 

0 1 9 7 1 
01 97 2 
G 

01 9 74 
(l "' •~7l:l .... J. - ( • 

.. , 1 c *7 -;.' 
~· ·" .~ . 
c 197 :3 
.... . ro_, • .., 
• .. t L :;' ,f :: 

01 98 0 
0 1 9 8 1 
01982 
.-, f q ·=· ·:· ._. J,. .,; 0,;) •.J 

.... . ,., .-. ... 
I.J .i.~\::•'-t 

i\ 4 r i o""\t;: 
1_1 1 ·' 0 · . . • 

0198tS 
01 '~ 87 

[1 0 (I 1 9 8 8 

:) I) 019 :3 '? 

(:(: (I 1 99 (: 
00 0199 1 
•• , 1'' 
·- ,.1 

:) (! 

.. r·· 
• ,J .• 

u 0 

I • ,·, 

• ) · . 
..... ' . 
' I • ' 

I t .~! 
•• t.• 

: 0 
•. r , .... ,, 
' • ( ' • . .' . . ( • . . . .- ., 
l' (: 

' ' ... 
'• .. .·. r· 
'I •' 

(: 1 ·;: '3 2 
1._1 1' .;:;, .-.. ·:· 

... ;? ·-· 

:'1 l q ·~ . t ~ ·' - ...,. 
0 1995 
•.J- .. i'j .- . /' 

J. ? ; 0 
r.: i e: q ·; .. 

.1 - · .. • 
.-1 ' .:, .-.. .,-, 
'• ... .J ;! ' J 

.-!~~aa ..., ,.. ;}..,. .· 
•"• ..., f• 1' '' l_t c. _, .. • i_t 

0 2 0 16 
.... .... 0 
·-· c: 
0 ;:--~ 0 

' .., l .-

~-! '::• (I 1 " I 
· - · ..... • .1. : ........ , 0~ ... . · . 
I) C. C. '_J 

02021 
.... ~· o ·""'·· •J .::. c .:·. 
n •• n .-. ' ,_, .:: "' ~ :. · ':• 

~ -~ ... ~ ... :.:~;..: 
'!I ~= :""' • ~ :, ==· ·~ 

-;- ~ :If. ..: ~!] ::J ~ ~ 

·'f 'e· :.::; ·..: * )'; ~ ~ 
•: f'. :;· ~ ~ fl lf ill 
.. ~ ..,,., .M ,., ~
,.. · ' · . -.. ..... . v; ~ .. ; ""' ~· ; 

"":f. *'t:~ )ll: !li.~ 

'6; .. : :.: ,.., ... :.: :~t 

~ ':f :~ »; l'$. l-t' * ~ 
+= -l ·.: ~ ~ :.: ... ~ :.. 

A; ' '" '<' ·.;,: ;o, ..., ,._, "· f: • ...-...... , . . v ..... ;.,.; 

~· "< f. !>::.t§ ~ · .. 

~: ' ·~ :1'' ~c•: "' :;: 
'K; "' * :0: '¢: :IIi "" 't< :,:, ··: :.: *' !li. :.: :.: * 

.. .. , 
j.. ;_ 

:l O 
r· I"' . . ·' ... ,.1 
' ·. 
.... I'· 
t ... 

" 1' ,. . 
00 
n n .. . 
1"': f'l ..... .. ...... 
: •• IJ 

OG 
i) I) 

0 ,, ... 

,... .... r· ..... . -. 
~~· c. _, c. ;;-• 
.-, ·::• ( I ~· .. •::. 
'•' I.. .... •' 

.... ·:· Iii ":• , •. 
•J L- •. - · ·-· 

n ?n:: ~ - ......... l 
', , :• r l . . · ·:J ...... r . ..... ~. 

U. ·:.., '). •') "" 
\,.., I •- ' .... 

~, :J L"l ' ' r::: f, ! ..... .., ..... .... ..... n ..... .t' 
'-' L: - .., •. •;, ,., ~ n - .. , ,, ,.J .. : .. 
,. - -. - -.., I 

'" -:> n ..--;. ·~ -· ~ .. ._. ·-
f,• .- . ·) ...... -. ·' :-. •.. ..:.· 
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• 
E.2 VORTEX LISTING SORT PROGRAM PAGE . 37 LISTING .PAGE < 

006014 
;) 0601:1 

~g.~~}:~ 
0 0 60 20 
006021 
00 6 0 2 2 
0 060C!3 
006 0 C!4 
00 6 0 2 :=i 
00 6 026 
00 6 027 
00 6 0 3 0 
00 6 0 3 1 
0 06032 
00603 3 
0 0 6 03 4 
006 0 3 5 
') 0603 6 
0 06037 
0060 4 0 
006 0 41 
0 0 60 42 
0 0 6 0 43 
0 06 0 44 
0 0 6 04~ 
006 046 
0 06 047 
00 6 050 
0060 !51 
ooso ~ c: 
0060~3 
0060 54 
OOGC ~:=i 
0 0 6 0,!5 6 
0050 :5 7 
0 0 60 60 
00 6 061-

006012 R 
036000 A 2069 
016001 A 207 0 
o:;4041 A 2 07 1 
0 0::5 0 02 A 2 0 72 
0 1!50 CO A 2 073 
0 0 4244 A 2 07 4 
0 0 43::54 A 20 7 :5 
160471 A 20 7 6 
001016 A 2077 
0 0 6 0 4 ::i .R 
015000 A 2078 
004254 A 2079 
004354 A 2080 
1E.0471 A 2 0 81 
00 101c A 20 S2 
0 0 6 0 4 5 R. 
0 1 40 23 A 20 33 
00 5 3 1 1 A 208 4 
0 :54 02 1 A 20 8 ~ 
001 01 0 A 2 08 6 
0060 5 0 R 
OO :=i144 A 20S7 
00 1000 A 20SS 

ALP 

• 

006 0 21 R 
005301 A 
001000 A 
0 06053 R 
006037 A 
10 6012 R 
0 6 :5 0 0 0 A 

2089 AERR 
20 90 

A 0060 4 7 
00 6 0 12 R 
0060 47 A 
0060 1.2 R 
OQ 10 0 0 A 
10 6 0 12 R 
000000 A 

2091 ARil'i 

2092 
2 0 93 ARE:T 

2094 
. 
209:5 

!096 ACNT 

LDX 
LDA 
STA 
T ZB 
LDA 
LRLA 
LSRA 
MUL 
JANZ . 

LDA 
LRLA 
LSRA 
~lUL 
J ANZ 

LDA 
DAR 
STA 
J AZ 

I XR 
JMP 

DE:CR 
..J 11 p 

LDXE• 

S TB 
II'IR E 

INRE 

JMP* 

DATA 

o,B 
1 ' B 
ACNT 

o. x 
4 
1 2 
TEN 
AERR 

. 0 ' X 
12 
12 
TEN 
AERR 

ACNT 

AC NT 
AR TN 

ALP 

1 
ARET 

ATOB 

0 'X 
AiCB 

AT Oll 

ATO B 

0 

-1 

GET ASCII WORD PTR 
SAVE liUI1BER 

OF WORDS TO BE CONVERTED 

GET WORD FOR CONVERSION 
GET RID Of ASC II ZONE BITS 
SHIFT NUMBER TO LOW ORDER 
MULTIP L Y BY 1 0 AND ADD NEXT DIGIT 
ERRO R IF .RESULT GI':EA TER · THAtt 1 !-lORD 

GET NE;H DIGIT 
GET RID 0~ ASCII ZONf- BITS 
SHifT NUMBER TO LOW ORDER 
MULTIPL Y BY 10 AND ADD NEXT DI GIT 
ERROR IF RE SUL T GREATE R THAN 1 WORD 

GET CNT 

RETUR N IF 0 

IU"P TO NE XT CONVERT WORD 

ERROR EXIT·, RETURN CODE = -1 

GET PTR 

STORE RESULT 

RETURN 

• 

209 7 ~ 
2093 !t! 

209,9 • 
210£.1 • 
!101 • 
2102 • 

SIGC ~ OBTAIN LQCATlON ~riD SI ZE or AVAILABLE WORKSPACE 

CALLING SEQUENCE 

210 3 • 
2104 • 

A 2105 \I SCPL 
A 2106 V$LLUP 
A 21 0 7 V$ BFC 
A 21 08 S IGC 
A 21 0 3 
A 2110 

211'1 
21 12 

~113 

·. 

SIGCl 

..JMFM S IGC 
DATA LO CATION or AVAILABLE SPACE 
DATA S IZ E IN UCRDS 

EQU 
EQU 
EQ:.J 
E ~i T R 
LDB 
LDA 
ANA 
JAZ 

.. 

0 3 0 1 
0 31 7 
04 15 

VSL LU.P 
V$ CF'L 
BR O . • 

' S tGCl 

ENDSIG 

. . 

PR IDR IT'( LC:V EL 
TO P J F BA CKSROUHD 
TO OF fO REGR OUND 

J:l=TO P Or BA CKGRO UND 
GET PRIORIT Y LEVEL 

STRIP OFF' BIT 0 
IF 0 OR 1 MU ST EE BACKGROUND 

B=TOP Of S ORT PROGRAM 

A= TOP OF AVAILABLE WORKSPA CEUND 
PLU! 1 

-·· :-·· ... ..... -- - <-- ~ .· - . -· ··--·-· 
• 

826) 

0 0 02043 
00 0 204 4 
0 0 020 4~ 
00 020 4 6 
o o 020 4 7 
oo·o2o 4 s 
00 020 4 9 
00 02 05 0 
00 0 2051 

00 0 2052 
0 0 0 20 53 
00 020 5 4 
0 0 020 55 
0 0 02 05 6 

00 0 2057 
00 02053 
0 0 0205'3 
00 0 2 060 

00 0 2 0 61 
00 020 6 2 

0 0 02063 
0 0 0 2064 

00 0 20 65 

ou o 2o66 
00 02067 

0 0 020 6 8 

00 0 2069 

00 02070 
00 02071 
0!) 02 0 72 
00 02073 
00 O E~ 074 
01) 02075 
0 0 02076 
Ou. o ~· o 7 -c. •' .r 

00 0 20 7 8 
• oo o 2 o 79 
* 00 02 080 
• oo o2o s t 

0 0 0 208 2 
• oo 0 2083 
l!E Q I) 02084 

00 0208 5 
01) 020 8 6 

0 0 020 8 7 

020:3 8 
0 -:· n -=> -:. 

L - V./ 

' 

006062 
0 06063 
0060 64 
0 0 60 6:5 
006066 
00606 7 
00 60 70 
IJ 0 6 0 71 
0 06 0 7 2 
0060 7 3 
0060 74 
00 60 7::1 
00607 6 
0 06077 
006100 
00 6 1 0 1 
00 6 10 2 
006 10 3 
::; 06 1 04 
C0 61 05 
006 1 06 
0 0 6 1 07 
006 110 
0 06 111 
0 06 1 1 2 

0 0 0 301 
0 0 0 31 7 
00 0 4 15 
0 0 00 00 
0 ~ 0 317 
0 10 3 01 
150 441 
001010 
006072 
00 6 0 2 0 
00 6 1 7 7 
0 050 21 
0 0 ::1 1 1 1 
006 14 0 
001 3 6 7 

A 
A 
R 
A 
R 
A 
A 
A 
R 
A 
A 
R 
p 

2114 
211~ 
2116 

LDBI 

TBA 
IAR 
SU B I S IN! MINU S BEGINNING OF I ~ ITIALIZATION RO UTINE 

!tiO O 
0 0 
00 0 2 0 9 0 

0050 12 
0 060 1 0 
00 1 36 7 
0 0 60 :5?' 
1 0 60 62 
Oo f!.r• ~ 7 - ·' ..,. .. 

R 
A 
R 
A 

006 062 
00 6 06 7 
10 6 0 62 R 
006047 A 
00 6 0 6 2 R 

2117 
2 1 1 8 

2119 

2120 

2121 

0 0 ! 00 0 A 21 23 
1 06062 R 

2 1 24 • 

TAB 
LD AI 

S TAE• 

I tiRE 

S TBE• 

I NRE 

SlNI 

S IG C 

SIG C 

S IGC 

S IG C 

SIG C 

0 0 6 113 0 0 0 0 0 0 A 2125 FORMOD ENTR 
2126 • 

006 1 1 4 00 10 1 0 A 21 2 7 JAZ~ FO R MOD 
0061 1 5 10611 :3 R 
00~ 1 1 6 0 5 4060 R 2 1 28 
006 11 7 15042 1 A 21 2 9 
00 6 12 0 00 42 51 A 2130 
00612 1 0060 30 A 21 31 
006122 00 4 44 3 E 
00 6 12 3 
00 6 :24 
o·oe. t 25 
006 126 
006 127 
0 06 130 
0 06 13 1 
006 13 2 
0061 33 

.. 

0 "" "'-. "0 ,. ..... . ... ... ....,t .... 1 C. 0 H C. .L ·::J C. 

01 4 052 A 2 13 3 
15 0 4 22 A 21 3 4. 
0 0 10 1 0 A 2 1 3 5 
1 06 1 13 R 
00 6 0 1 7 A 2 136 
0 01375 R 

·. 1 ::. 4 (; 4 3 A 2 137. 
1 16C:OO A 2 138 

. . . ' .. 

• S TA' 
ANA 
LRLA 
l " ,, 1 ' u~ . 

FO RFLG 
BSO 
9 
S RTC 

S i A ., S W C H , X 
LDA · F' OR F'LG 

··AN A P. ~ 1 . I : " 
JA Z!I! FOR MOD 

LDAE 

ANA 
ORA 

OS CF'+3 

•• i'1 $ 1 0 
0 ' J:l 

SAVE LE NGT H IN B REG 
GET S TART OF INITIA LI ZATION RDUT£NE 

STORE LO CAT I ON IN CALL 

POINT TO SIZE CELL 

STORE NUMBER OF WORDS AVAILAB LE 

COMP UT E RETURN 

RETURN 

CHE CK tOR f OREGRO UN D MODifiCATIONS 

NO MODIF ICA TIONS 

SAVE FLAG ;..J iJRD 
SAVE F IHAL MERGE BIT 
MOVE TO I:IT 9 

SAVE IN S WITCH 
GE T F'LA G 
SA VE PARA METER FLAG 
EXIT IF OF F 

tiODIF Y OPE rq "S l" 

\ 

F 
F 
F" 
F" 

0 0 02 091 
0 0 0 2 0 ')2 

00 (1 0::009'"" ~:.. · ..• 

0 0 0 20 94 

0 0 0 2 095 

00 02 0 9 6 

0 0 02097 

»: liE • lit ll lltll! liE 
..: ·.: ,.. "' ..: "' ~ ~ w . - ;.. ,.. :r. ~ ~ ;v.: 

J!l!:.! :.f. le:~~-
..., ,., ..,,., ,.., ,.,,."' 
,;, :« ~:liP>~ •... ..,.; 

F liE :4tliEliE***"' 

F' " <: ~ , .. ....... ~,.,,.. 
• • .... • .: 1111: ,...; ;'liP'; :or: :.: 

F' ,.,..,,.,,.,,.,,., .... "' 
1'110 ,.. :or. ;.,..; .-.:: ;>p> ..-; ; ~ 

f ll'!~· * **~'* 

f 
F' 
F 
F' 

F 

F 
F 

"' .... . " "' "" "" "" .... w. .~ . • . .,.- - N. ""' 7V". .... 

•••• **•* W.:41iliEliEliEW.'f.liE 

"'"""""'"' = """" ..,..; :;r. ........ ""· ;;rt; ~- ~ 

:. ..:~lltliEJill:t: 

ll! :q: '+! * liE * lf. * 

• 
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E . 2 VORTEX LIST~N G 

00613 4 0060~ 7 A 2139 STAE 
,., (1 c: 1 ., .. 
'"'•v•~•..J 

"Q6'"'C 0) .L. • \j \./, 

1) 06 137 
006140 
006141 
0061 4 2 
006 14 3 
006 14 4 
0061 4 ~ 
806 146 
006147 
0 0 6 150 
006151 
.... .... ,. .. -=~ 
VUC•J. ....J .:. 

nn 6 '"'"' JU l.~l ..;,.. 

00 £:. 15 4 
" "'r •l:" t:' 
v. o L~'..J 
,....,., ,. .. 5 ' 
~-•vo ... c• 
:30615 7 ,... ..... ,.. . ,. ,.. 
I..JV O J.C• '-' 

'' 0 "' ' ' ' 1..· . r.,:. J. C• .1. 
;"• 1""1 ~ " r ~ _, ...,.._, J..c.-

G0 €.163 
n n C. • r A 
l.l ' _1 ::;. .l Co \of' 

00 6 165 
00616E. 
1'\ 1"\ ,. 4 6 ..,. 
UUO .l I' 

00137~ 

00601 7 
0 0 141 7 
15403:5 
ll~OO C 
0060~ 7 
00141 7 
0 06030 
001 4 20 
01 5002 
'"" 0 " "-. J....J 'TOC. 

11600 1 
0 5500 2 
rl1 6 00 2 
l"' c::'C"" f"•"' " 
I,J ..J .J U V 1,, 

0 1.600 3 
055CG7 
01 6004 
05501 0 
,..~ , ,., ,.,. rr 

U.I.IO(.•V..J 
l""t c • ~.' f"o 1 4 v ..... .. ) •.• .. ,1. 

00603 0 
00 0 00 0 
1"1 4 C'r,n ,4 
u .&. ._1 t.,l u ... 

1 "'4n ' " _. y ... .... 

05 50 04 
"0 " ~•1 '":' v ~ v J. ••• 
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' ' "" -. ...... ~ ~ 4 ...... _ ... ,... ,..""' ..... ,_, ,_, c _.. • ~~-· ! c. .. '-' ,_ :. ~ 

.... ·' - ..., ... . 
·-· • ;._:, :::- - !. 
..... "' ... , ...... ........ 
·-· .... r: ·:!' ..,. .:. 

,... ,.., • (' o ; ..., ,,. 

·-· :.• J. '· ' ,_, ·' 

nn"'" ,... '"" ~ .. ,_, '.i ,_, ' · \..' .... .. 

9 3 3 
" " 4 jl ..:· 

937 

9 3 9 
') 4 0 
94 1 
9 A " ..... 
9 43 

* ARGU 

ll! 
~ 

ARGUX 

9 44 AR GUl 
945 
9 46 

9~ 1 
-? 52 
~ c: ~ :;: _, .;, 
9 5 4 
955 
'3 56 
9 .. , .. .._. , 
9 5 8 
95 9 
96 0 

"r" ~ C• C. 

9 .: 7-,.,., -· 
..... t: • 
'/ ·-· .. ., -.- ~ :::0':!- ...J 

q - -. ·~ ~:_ .... 

,... -. " 
~ t ~.· 
O:" i -' . ..... -. ,.., 
-='tC.. 
...... ""7 , .., - . . -. -
9 7 4 

.... ~., 
:1 .-· ·J 

97 6 
977 

9 ... 8 
9 '":~~ ' -· ,... ........ 
J 0 ll 

Q - .... ... - ·=- ._ .. 
.... .... A 

~ •::- ""t 

c.c- 
;1 .... .:1 
··~ ~- .·• ~ .;_. -=· 
<>n-
;7 0:· • ~ 

9 !3 9 ,... ..... ,.. 
=' :-" .,; 

AR GU2 

FETN 

.. ·-·-~ .. -·--- ... ., .. 

I 'n .-"\ T 
~ J..l 1"1 .1 

,.~ r • ._., , r 

,_ .... ·r '"' 
c.. 11 "" 
• T'\ r-, 
L.. .l)M 

JAN 

Ei'I TR 
~ ~ A 
~ . .... 
L ft X I 

LDA 
S UB 
.J AZ 

TX A 
ADD 
T """' ,, .... ,, 

I M <:' ..... . . r 

D .... ~ (·, "· 
L DA 
-ro ... ,.. 
....., : .... 
D .. , .-. 

:'. "'t 

i.. D A 
~· T {\ 
·-' t ,... 

,. ETCH 
EliTER! 
~ ' ' T T • ~o.o.A~ ; • 

E •.. .,. ..... 
i " I r,'. 

r .. 1 • ,.,H ._ ._ 

T 1-i ::< 
' T"• ..... 
'- J..' t' .. .. .. ·:; - ·-. ,, .. . 

I D" - . ..... 
~ ~ .. 
.:· f .o 

I ...... ' '"• 
1... 1"1 

;_SR A 
("' ,.., .. 
'-· - L ~ 

ADD ,..,. ,_ ..... , .• 
1'\ c. ' ... 

,.. ~ .,.,.. H 

... -:.. t t_. 

- ~ . T ~ R . t. · 1 ' c. • -._,_ ... -. 
~ ·" .Lf • 

- ~.! T n 
L ~ 1 t ~. 

.... C" ,.., .... 

..;. - " c. 

c 
r. ~ ... "' 
~ t:. l l U 

ARGERR 

(• ,, 
.,.. • •• ~ '-J X 
I 'lr" A 

GC LO G ERROR ME S SA GE 

Atl'f 
NO, 

YES , 

... M ~ .- ..... R r- u"',.. ~J ... ... "• 
I"I U"C. M ll n C. Ill.,),. 

LOG ERROR 

RETLI RH 

S' TA B+4 S EA RCH FO R I~A M E OF CALL£D ROUT INE 

" . ~· , .L 
.,. • "' v X l l l o l't \ 

~k G U 2 

PI C K !.J P A DD R E SS FROI1 S TAB 

MA TC H? 

AD D RE SS POHHER 

ARG Ul 

0 ' 1 
R P I·1 ~t+5 

(I , 1 . 
R.P I·l ~ +~ 

N U ·.;;:: ~ I C A R G U 1"1 E N T 
C AL ~ fETN 

AN D CONT I NUE 

c; scr i t;::::JU TI NE HANE 

TO ERRO R t1 E~; .:;A GE 

OF 6 W O ~ D A ~ BINA RY EQUIVALE tiT 
~ ~ ::i BCD CONSTA NT 
: i E ><T A R G UN E N T I ti 

( 3 2 76 3 !~PX VAL UE ) . 
CALL I S NUMBER CDMVERT EU. 

-. . '- ;;. .. 

: 0 0 0 

fE TR ·- - ..,.. -"'t-' ""· 
~. . 
·:0 ' ..:. 

4 

F E '·F: 
~ r-- ... 
r ~ 11 

RE C ORD ARGI.JMENT 

GE 7 A:J DRESS 

GE T ... , ., ,...I ...... 
.Uii.J ; ..) 

SA VE ::; ,4 
C:JI'l'./ ERT 

Bi i~ AR Y 
:Z.ERO TO 
"' l n .~ o ~ i.J •J 

TO 
A 

T !J B !NAR Y 

G E T •·: D DR E S S 
S AVE TH OUSANl' S: 
GE T L O W - DR DE ~ 3 BCt 
S H i F ~ nrr f RACT ! GN 
CD :4 \ : ~ T TO EI NARY 

E \. ,f ., ..... 
(' ; I 

C .~;_ L r ET R 
A·• AD DRES S OF STA RT RE COPL 

DIG ITS F I RS T 

. . .. . .... .._. .. - ... 

D 

! I 
D 

D 

-
D ... 
J.• 

F~ A C T IO 

D 

f't ':' . ·-
0 ~ 

( I ·:> ,_ 
.... , .... 
•.· c 
!J 2 

r· ~. .. ... 

D2 

0091 2 
0 0 91 3 
0 0 91 4 
00 91 5 
f f O:. t '• ._; .J -·· t-
no q• -:~ 
•J •• "" r 
0 ( I 9 1 :=-: 
(1(1 9! '3 
009 2 (• 

r· ··;a ~ l 
·- · 1 • •• L. 

00 '3 2 2 

00 9 24 

(I"• 00 9 2 5 

···• :=· ·• -
., 'j ._, '-

.~. . .... 
·-· c. 

.---. ... 
J .:. 

.·J ~. 
I L., 
,... ... , 
.... .:.,.. 

.·• -. . -- ·-,• ... , . . -.· -
-. -. -· ·-- ... . •: . 
!1 : . ... ~ ... 

. . . . . . -- '·· 

•. ".:• -· 
.·~ ... 
·- c ... .-. ":· --.. 

-.. --. 
f ; -
;; =· ·-· -,-. -. .· 

• • .. -. 
·. .. 
' .... 

-· I C. 

,·, u· ...... - . • -• 
v :? c. •:'· 

00 '3 31 
r. ' I .:. ·: · ·:. 
'J I. .;' ,_. ..... 

") •-. -. """ ·-· . ;;' -:· . ~. 

•' (• ,-, ..... I 
l_l _, :::' .,:.0 "'t 
>"'• "' r o ···, r : 
1_1 u =' ~ ·-' 
( ! lj" ':1- : · ,· 
~· ~ . 
:·, I I ('J : • - · ... . ., . ._. 
t!'t .... ,... ... . -. 
l_f IJ ";' ._:.. t;,l 

;'; 0 c. ·:· i 
;.I .; ·- · • 

" 1'1 ~ · • I' •JJ .. ":' ... _. 

r • .-. v .··~ t fJ .... . ..... 

.-, :'t ·:~ (.~ -:· 
'-' • - -" T !-

.-. ,"', r• .•~· 
~· !J :.- '"t .• • 

0 ,., a ;~, c ... ... ... 
:J 0 9 4 ';I' 
·•. (• ·::. ,- : 
_. J .-· -r ·.• 

.·.!·· ·· ·-~·· =.: J _., ..,. . 

:'1 ....,. r . c " 
..... ' · ' ~ ._1 • 

J· :·l o5• 1 .. .. .. ~. . . . . . ... . . ( . - -· ·' .., ::-- .· .:· 
·~ r; ·:: ~ ~. .. ., .._._ 
,., '). ·:. ,. <' ·-· .. ·-· .,. 
!"! ') •':J C', .: • .... . .. ' -· -· 
,., ~· .-.. C" ... 

•J '"' ::::' -· l.• 

-. .... .-. . · ..... , e .... 
·-·J ':J -J .' 

j -·-
·-... ·.· :. .--· 

'{; :· . ·:: <::' .-. ·- .. . . ..., . 
(', . . ..... (. (', ·.· _. .., _, .. 
• ... i , ... -:-~ ;':', t 

' ' . .- .-.... 
) ·~· ·: .: .. 

•· ::· .·• ~. •::o .: .-. ... .; '• - .... . ' 
.·' 
. . . 

.-. . -. 
f .. 

:. .-. 
J ' ... .... 
1_. ·: 

.... -. . . 

' , .. -
. ' --.._ l:. 
.~: ,:t . . 

) -~ , ·:· ..... . -. . . -

.... .. .... . 
J 1.) ~ .:-. . .. 

;"I (t C.\ ,.. ,. 
J., ,· t · . 

... . •• 0:· .- .-. ... • ·' .;:;. .-. 
' · ... r . .. ,...._ -· ::- () : 
.. , J q 7 :·· .. . 

........ 1,.. - , 
i,! ·.•7"' '• 

·, ' .-. -, ..... .. ·' .. _. . . . 
-. •• . ·:· 7 :'• 
· - JO .. .... 

0')97-1. 
,.., •' • r . ..., et 
*.J .. : :- , . ..: 

.-. ,, ~ ~ ,•· . . .• ~· .· ... 

!' .~' (' ( I ·~: ~ .._ 
J ;;'( : 

.-. ·~ 

-. -:• 
.• L. 
.... ~. 

·- t.: 
'• '::' 

( • ·~ -· ·-
,•, .-. 
,' ·:. 

.-. ,•1 •: : 0::..• , .· ... .. ·-· -· 
,~, (1 r,~ ') t 
. -· .;' ·-. . 
••• J' .-. .... .. ... ... . ::- ;, 

:-, n q :)-. . .. •., ... 
;' .... , c, ;":': .1 - ... ., .... 
.- . -=· .-;, "· ·- ·-· ·" ·- . 
.-. ."'r ...... '"' ·' 
·~· ·. 1 :<' •::- •: 
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. E.2 YORTEX LISTING ~PGRT PRDGRA~T PAGE 16 LISTING .PAGE < 950) 

00234 4 
0023 45 
00 2346 
0 02 34 7 
00 23 5 0 
0023~ 1 
0023 52 
002353 
no~"' -· 4 v .......... t.,; 

0 0235~ 
0023 5€. 
0023 :57 
002360 
0023€. 1 
002362 
002363 
00236 4 
00236 :i 
002366 
0 02 367 
002 3 70 

0023 7 1 
0023 72 
0023 7 3 
!)0 2374 
0023 75 
002 376 
002377 
002400 
00240 1 
002402 
('02403 
n n·.:-404 •• v '-

CG2 4 05 
002406 

002 407 

0 024 10 

0:)24 11 
U024 12 
0024 1 3 

0 02414 
002 415 
002416 

002000 A 
010102 R 
005014 A 
0150 0 1 A 
0 540 03 A 
00 4 3 41 A 
0 0 1 0 0 0. A 
102343 
000000 

R 
A 

991 

992 
993 
994 
99::5 
996 

9 97 FTMP 
'398 • 
999 • 

1000 !'-
10 0 1 !!! 
10 02 !I! 
100 3 ,. . 

GETR GET ADDRESS CALL 

T~X 
LDA 
STA 
LSRA 
RETU• 

1 , 1 
fTMP 
1 
f ETR 

GET BYTE ADDRESS Df FIRST FIELD IN RECORD 

DATA 0 

STORE BCD NUMBER 
ENTER& B=BCD NUMBER 

FORM ~DRD ADDRESS 
EXIT 

X=P OINT TO WORD 1 Of 6 WORD BCD NUMBER 
EXIT: NUMBER STORED INTO WORD 3• ZEROS STORE D INTO 1-2,4-E. 

0 00000 
0 06010 
osoooo 
055000 
00500 1 

A 1004 STBCD 
A. 1 005 

ENTR 
' LDAI 0'>000 0 

A 
A 1 0 0 6 
A 10 0 7 

ST A 
TZ A 
ST A 
STA 
STB 
STA 
STA 
RETU• 

0 ' 1 SIGN + D1-3 

0 ~5 00 1 A 
055002 A 
06"5003 A 
055004 A 
0:1:5005 A 
001000 A 
102355 R 

000000 P. 
06 4 01 3 A 
002000 A 
00 .... ..... 1 c. ,. c. 
004250 
054006 
002000 
002721 
1140 0 3 
02 4003 
co 1000 
10237 1 
000000 
000000 

R 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 

000000 A 
00000 1 A 
000457 R 
0 004 60 R 
000024 A 
000025 A 
0 00026 A 
00 i)027 A 
0000 30 
0 0003 1 

A 

•• 
A 

C 005 13 R 
" O""c- " .. ~ V V.J.L '"t , , 

0 000 30::. A 

0 00 177 A 
, _..,. 0 ...... 
l t'o•" ;,; 

1
~,.._,...,"":' 

tl.tf'(f'" 

0 01000 

A 
A 
A 

0 47000 I 
03 7 0 00 I 
0 17000 I 

1 008 
1009 
1 0 1 0 
1 0 1 1 
101 2 
101 3 

1014 • 
1015 • 
1 0 16 ~ 
10 17 • 
101 8 • 
101:3 • 
1020 S TF 
1021 
1022 

1 023 
1024 
102 5 

1026 
10 27 
1028 

1029 OTMP 

10 30 
1 0 3 1 
1 032 
1 033 
10 3 4 
1 035 
l 0 36 
1 037 
1 0 38 . .,...." ,.... 
.LV..;)=' 

1 0 40 
1 041 
1042 
1 043 
10 44 
1 n A cr 
J. IJ ~ ...J 

!If 

IOV 
I C 1 
I X 1 
IX2 
IG 
IE 
IL 
IP 
IZ 
IM 
I P RE 
IF' 
ILC 
I l 
199 
MS. Il 
N$1 2 
MSK L 

ENTR 
STB 
CALL 

LRLA 
STA 
Ct1LL 

ORA 
LDB 
JMP I! 

D~TA 

1 , 1 
2' 1 
:-3 ' 1 
4 ' 1 
~' 1 
ST BCD 

0 
0Tt1P+1 
GBAI 

8 
DTMP 
GBA I •• • 

0Tt1P 
OTMP+1 
S TF' 

0 ' 0 

EJEC T 
I ND ICATORS 
DATA •J 
EQU l 
EQU 0 13 
EQU 014 
EQU 20 
EQU 21 
EG'U 22 
E ~.U "" ;,.-.~ .: . .:,; 
r'"" 1"""1 f I 

I:."'U 

EQU 
E ...... "'u 
EQU 
,., '' T ,.. ._.' I ... 

EQU 
EQU 
Df.IT A 
DATA 
DctT A 
F.~I EC 

., . 
.,.. t • .. . 
25 
032 
0 33 
034 
29 
127 
Cl77 077 
Oi. ? 0 7 77 
0 1 0 0 0 

D4-D7 
D8-D11 
D1 2-D 1~ CONLY SIGNIFICANT VALU ES> 
D1 6-D19 
D2 0-D23 
EXIT 

GE T CHA R FROM NAME STRING 

(jy INDICATOR 

OVERFLOW INDICATOR 
MODE VIOLATION INDICATOR 

POUND DITTO INDIC~TOR 
FI RST INDI CATOR 
LA ST CARD I~DICATOR 

NOT p ,z,M 
NOT G.E,L 
L :L t~D !C ATOR 

10 4 6 
1 0 4 7 
104 8 
1049 
1 050 
1051 
"~"'e-"""' 
.a. '-' ...) c. -~·····-~······ ~ *·························~·····~~···················· .. • 
1053 • RU N-TIME IMTE RPRETER 
1 G 5 4 • -' t; M F S T D C 0 r·: M A N D S ll B R 0 U T I N E S 
1 0 ~~ • ENTRY !NT = NORMAL 
1 056 ~ INTS # RESET SFFG 
1057 • ~ X I T lNT P = NE XT GENI C BYTE LCCATION 
1 0~8 ~ IN TC = COMMAND DI SPLAC EMENT 
1059 * JNT H = CURR ENT GEN! C F YTE LOCATION 
106 0 ~ I NT O = A-REG = E··REG = OPERAND 
10 6 1 * TYPE 4 , LCBF' SET WI TH F IELD DATA 
10 52 • 
1 "' ~· ""' uov ··············· ~ ·-·······~········~····~~---~·························· !NTS INR S F~G 

IN T LDX IN PA 
LIJA HtTP 

..-.~ ... ....,..,.__ ,..._?nnn 
lJ I..J ~ "t .L ( I , ...J ,· I,J l.f OJ 

10 6<1 
10 6~ 
10€-€. 
1 067 
1 068 

~ ~ " 
.>IH " ..... v- H .L. il I CURRENT BYTE LOCAT I D·N 

GET NEX T GE NI C BYTE 0024 2 0 C02COC 
0· ,..,- ... ~· JVC. .. C.~ n o "' ... '"'' u ~ (· c.~ 

A 
R 

nn-.. -.-. • •~ft"" • " " '" UUC ~ ~~ · ~ ~VU u L ~U O ? 

002423 0 0100 2 A 107 0 
00~ 4 24 

002425 
(10 2 4 26 
nn -. 4 ""-. ·-· ... c. c: ( 

• 

.., ll"'o - .. ......... 
'·' .._, ~ .,. ·-' ·-' rc. 
i27000 
0 01004 ·A 

• 1 

tJ 02 435 R 

10 7 1 
1 () ( 2 

• 

• 

J t-1P M 

SU B 
J AP 

ADD 
J HN 

GP.A I 

0100 
~Ni 2 

020 
I NT1 

COMMAND CONST ANT 
TYPE 4,~, 6 

TYPE 0,1,2, 3 
TYPE Odd~ 

02 

0 2 
02 
02 
02 
0 2 

oz 
02 
02 
02 
02 
02 
02 
02 
02 

00987 

00938 
0 0 98.9 
0 0 9 StO 
009 9 1 
00'392 

009 9 3 
00394 
0099 5 
00'396 
00'3<97 
0099 :3 
0 0 99 '3 
(I 1 0 0 0 
0 1 c 0 1 

02 0 1002 
02 0100 :3 
02 
02 
02 
02 
02 
02 

.J2 
·o 2 
l .. , •::. · ~ 02 
02 
0 2 
0 2 
0 2 
0 2 

0 -. 
0:. 

Of' " . .._ 
•J c. 

0 1004 
0 1 0 0 5 
0 1 0 0 6 
01007 
(!1 008 
01009 

0 1 0 1 0 
0 1 0 1 1 
0 1 0 i 2 
0 1[:1 ·~ - - ~ 
0 1 0 1 .:.: 
0 1 0 1 5 
0 1 0 1 f 
0 1 0 17 
010i:3 

0 1 0 1 9 
0 1 02(1 
01.02 1 

0 2 0 1 022 
0 2 
0 2 

02 

C2 

~ ~ 

. • '... ,_, 
.,: '· 
. ~, ..... 
I,• .:. 

f'• ·~· ·' .... ,.. ~. 

·.. t.-: 
t) 2 
0 2 
0 2 
0 2 
0 2 ,., .... 
v .:. 
n -:• , .... 
0 2 
0 2 
1) 2 
fJ ·;· ... 
0 ~. c. 
:j (' 

0 -;:, ,_ 

(' '=> - ... 
0 2 
02 
c· 2 
0 2 
'1~ 
• • 
·~ . ., u c 
('-::> . .... 
0 2 
0 

,., 
0:. . " IJ !':. 

q-:.. .. .... 
1)2 
!'"~ ·:• , .... 
0 ·::-•• 
:)2 

0 1 0 2 3 
f't<(IO:;c! v"" ~ .. 

0 102 ~ 

0 • t'"l .-. , 
1 ._. ..::. ;::. 

0 1027 
0 1 (' -:;; '=' 

- 1 '"- ,_, 

0102'3 
0 1 030 
010 ~'31 
n .. n .-, ·=· 
-· l.- ·:> ~ 

" 10'"''~ I,) .. • .j .;: 

0 1 0 3~ 
!) 1035 
0 1036 
0103 7 

0 1039 
01040 
01041 
0 104:~ 

0 104 :3 
0 1044 
rJ 1045 
010 46 
0 104::' 
(1 1048 
0 1 ~ 4 '} 
0 1 I) 5 (: 
0 1 0 5 l 
01052 
n •os·:-u 1 ._. 

0 1054 
01055 
01056 
010 5 7 
010 5 8 
01059 
0 1060' 
(I 10 6 1 
0 1 0 6 ;? 
.., • n 6 ' ' \...IJ.V .:.; • 

~ 1064 

::12 01065 
( -:· 0 1 0 6 E. 

0 2 01067 
u;:: o 106 8 

. .. 

• 

• 
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E.2 YORTEX LISTING RPG RT 

002 430 
002431 
OO . .? ;l~ ~ 
0 0'!48.3 ' 
0 024 3 4 
00 243~ 
002 436 
002 4 37 
002440 
002441 
002442 
002 44 3 
00 2444 
00 24 4 5 
002 44 6 
002447 
00 245 0 
0 02451 
002452 
00 24:5 3 
00 2454 
00 2455 
00 245 6 
00 2457 
00 2460 
0 02 4 6 1 
00 24 62 
00 2 463 
00 24 6 4 
C0 246:i 
002466 
00 24 67 
00 24 70 
C0 24 7 1 
00 24 72 
0 0 247 3 
00 2474 
002 47 5 
Ci02 476 
C02477 
0 02 ::1 00 
00 2 ~ 0 1 

• 
1 

00 2~02 
002503 

057'000 I 
002000 A 
Q0272 1 R 
00~012 A 
0 17'0 0 0 I 
12?'000 I 
0::57000 I 
06 7000 I 
12700 0 I 
0 050 14 A 
615000 A 
157000 . I 
054 007 A 
015 0 00 A 
157 0 00 I 
0043:52 A 
11.70 00 I 
057000 I 
005021 A 
001000 A ,..,.. ,.,,...,n,... ."'\ 
1U VUUOJ H 

1073 
1 0 7.4 

10 7:5 
1t76 
1077 
1 078 
1079 
1 0 80 
1081 
108 2 
10 83 
1084 
10 8 !!5 
1 086 
1087 
1 0 ~: 8 
1083 
10 90 
10 31 

10.9 2 
109 3 
1094 
Hl '35 

127 000 I 
004250 A 
057 000 I 
0 02000 A 
0027 2 1 R 
11 7ooo r 1096 
004 55 2 A 109 7 
0 04 14G 
147000 
001 0 02 
002477 

A 10 98 
I 10 99 
A 1100 
R 

() C: 70 " " _ , · J I.: 1 1 0 1 
0 0 5 02 1 A 11 02 
06700 0 I 11 03 
'00 2000 (l 1104 

• L 

002523 R 
01 7000 I 
02700 0 I 
127000 I 
b-eto oo A 
002 4 3 6 ~ 

11 0 5 
110 6 
11 0 7 
11 08 

1109 

INTI 
IN T4 

INT ~ 

INT2 

INT3 

S TA 
..IMP M 

TAB 
LDA 
·~ D D 
STA 
STB 
ADD 
TA X 
LDA 
ANA 
STA 
LDA 
ANA 
LSRA 
ORA 
STA 
TBA 
JMP ll 

ADD 
LRL A 
S TA 
JM PI'I 

OR A 
LLS R 
LS RB 
SUB 
JAP 

S TA 
TBA 
ST T; 
J t~ F' M 

LDA 
LDB 
ADD 
J MP 

EJEC 
1110 ,. 
'11 1 1,. 
11 12 • 

SETUP ' FROI'I' 

111 3 • 
. ' • 

A 1114 SFRfol 
I 1 1 15 

E XIT 

I tHA 
GB AI 

INT ~ 
060 
I tiTC 
INTO 
CMM D 

0 ' 1 
M S t< 0 
INTS +1 
0 • 1 
BI TO 
1 0 
IND+ 1 
IHD+ l 

(l 

0 1 0 0 
8 
I tl T A 
GBA I 

II"HA 
1 0 
6 
0 4 0 
I tiT 3 

II'ITA 

I NT'B 
STO 

INTA 
• t ' ... , B 
·' l OJ20 
INT 4 

L IST 
LCBF 

CONTROL 
SET 

• ·-... - - - ... .. ; . ... . . 0 · · -·· 

PRO GRAM PAGE 17 

TYPE 3 
GET INDIC~TOR NUMBER 

RE STORE COMMAND · 

CURRENT OPERAND 
COMMAND TABLE ST ART 

COMM AN D TABLE ENTRY 
SUBROUT IN E LOCATION 

OPERATIONA L BIT 

MER GE TO ; •• INDICATOR 

GO TO COMMAND 

SA'./E 1ST BYTE 
GET NE::< T BY TE 

CO MMAN D IN A-R EG 
OPE RAN D IN B- REG 

TYP E 5 ,6 

T'tPE 4 

SET TO LCB 

R£STORE CO MMAND + 060 

BLOCK 

. - . 

LISTING PA GE ( 

• 

. 00 2504 
0 02 ~ 0::; 
0 02:506 
002 5 0 7 
002:510 
0025 1 1 
00 251 2 
0025 1 3 
002514 
002 ~1 5 
00 251 6 
0025 1 7 
00 25 20 
002521 
0 025 22 

000 000 
0370 00 
017000 
0 0100 4 
002!5 13 
0020 00 
00 2!!547 
001000 
102!!502 
127000 
055001 
017000 
o::;::;ooo 
005001 
055003 
0010 00 
102502 

I 11 1 6 

EN TRY 
LDX 
LUA 
JAN 

FRMA 
LFRO 
S f"Rl 

'FROM' LCB ADnRESS 
GET LAST FROM FIELD 
NEGATIVE IS LITERAL 

NU MBER 
A 111 7 . . " R 
A 
R 
A 
R 
I 
A 
I 
A 
A 
A 
A 
R 

11 1 8 JMPM SLC E S ET FIELD ADD RESS 

1 1 1 9 

1120 S fRl 

SFR M 

t1SKO 
1 • 1 
LFRI 
0 l 1 

GET LENGTH-! 
COUNT 
DATA LOCATION 

1 1 2 1 
112 2 
1 12 3 
1124 
11 2::; 
112 6 

ADD 
STA 
LDA 
STA 
TZA I'I OVE CONTROL ~ORD 

""'"" 0 "" " vuv uu ,.., 
002 52 4 037000 
00 252~ 00 2000 

I 
A 

112 7 • 

.- v,... 
~•H 

JM P• 

1128 * SET "T O ' LCI 
1129 * ENTRY 
11 30 
...... 1 ... J. ._:, 

11 32 
11 33 

• 
S TO E tiT RY 

LDX 
JMP M 

3 ~ 1 
SFRM 

A-R FG = FIELD NUMBER 

TDA AD DRE S S Of " TO' 
S LCB SET 

002527 0 0 1 000 A 1 134 JMP * STO 

''0 .-..r"• -.~ c. ...J "" J. 

no 25 32 
00 25 33 
"0 ...... ~ "" ~ '·' c: ·-· .,: . .., 
C0 25 35 no .... ...... ,.. 
.... L':: ·-· .;,, t:' 

Or: ....,.l::""" ..., 
lj c.. ..;.t ..:0 (' 

002540 
00 2541 
00 2542 
OIJ 254 3 
~ ., ""' c;" ... ... 
V '-' G ..J '1' '"t 
nn ""\C' AC 
'•' IJ !:, ._, "'t ,,., 

0025 4 6 

000000 A 
017000 I 
027000 I 
06700G I 
05 70 0 0 I 
n • _, '"I " ,, ,~• 
. ~ t'•.V '.J 

00 2000· A 
00252 3 R 
0170 00 I 
027000 I 
06700 0 I 
" C'" -. ,. "" .... 
.... ..... f '·' '-' •; 
... ... • 0 ... ,.. 
IJ V ,1. • '•' '._1 

102 .,. ..... 
,_ • .,:0. .l 

• • 

• ·' ,... 
H 

R 

11 35 . 
11 36 * S ET 
4 .. ····7 -• • J. ~ ~ 

11 38 S TOF 
11 39 
1 1 4 0 
1 1 4 1 
1142 
11 .. .. ~ 

· · ~ ·.) 1 1 ,, 4 

• • 4 .. 
• .L ..J 

1146 
1147 ... ... -
J.J.'"f'~ 

1149 

• • .,. 0 "' 
.&. .l ·-' 40111; 

" TO ' LC B ~ITH 'FROM" 

EtlTR Y 
LDA 
LDB 
ST B 
ST'i 
' D "' L.. H 

J t·l PM 

LDA 
LDB 
STB 
S TA ,._.,.., . 
·-' l"t r ;-. 

TO 
FROM 
TO 
FRDt·l 
Lf:"RO 
STJ 

TO 
F ROt1 
TO 
tROM 
STOF" 

1 1 51 • SETUP LI ST CO NTRO L BLO CK 

• 

. ... ·-· . ·- - ·--· ... -... ~ ..... ·- · ... .. ... ~. .. . . ... . .. .. .. . ........ -·· .. 

FIELD . 
' 

EXCHANGE INDIC ES 

FROI'I FIELD 
S ET I TO" LCB 

EXCH~NGE I ND I CES 

,. 

LCB 

. ~ .. 

~ .. .. .. .. 

85-1) 

02 01069 
02 0 1 070 

0.2 0 1 0 7 1 
U 
. ..... 

.:. 
02 
0 2 
(• ..... 
~ .:. 

02 
02 
02 
02 
02 
0 2 
02 
02 
02 
') ~. •.:. 
(t -=· "' -.... 
r. "' ... .:. 

02 
0 2 

02 

C2 
0 2 
U• ;'"• 

c. 
02 
02 

n ..... • c. 
D2 
0 ~. .::. 
02 

02 
" ..... ·.; ..:. 
02 
02 

•] ·:> ' .... 
02 r, ..... , 
1.) c. 
02 
02 
02 
02 
n -=· ., .... 
02 

02 

(12 

02 . .;:, 
u ·t'"t ., · .. · '-
( I ·:-. '-
02 
l) - . ... _ 
0 2 

02 
0 2 
02 
.. , -=· ·. ~ 
02 
0 2 
n ·=· . '-

01072 
0107 3 
01 074 
01075 
01076 
0 1077 
0 1 0 7 8 
0 1 0 7 9 
01080 
0 1 0 8 1 
010 82 
0 108 :3 
010 8 4 
0 1 085 
01086 ' 
0 10 8 7 

010 88 
01089 
0 1 0 9 0 
0 1 0 9 1 

010 92 
0 1 0 9 3 
010 9 4 
0 1095 
0 1 0 9 6 

01097 
01098 
01099 
0 1 1 0 0 

0 11 0 1 
0 11 0 2 
'110 '-:l u .;. 
0 1 1 0 4 

0 1 1 0 5 
0 1 1 0 6 
0 11 0 7 
0 11 08 
0110 '3 
0 1 1 1 0 
0 1 1 1 1 
0 1 1 1 2 
0 1 1 1 3 

011 1 ·~ 

0 1 1 1 3 

0111 6 
0 11! ? 
(1 11 13 
0 1 1 1 '? 
0 1 120 
G 1 1 2 1 
0 l 1 .... ...... . c.c. 

0112 ·~ 
0 11 ,::.~ '- .... 
0 11 2(:, 
0 11 27 
0112 8 
0112-:; 

02 Oii 3(! 

.~ ... , 
·' c. 
Q ·:• ·-r· ..... 
•J c. 
0 2 
I) 2: 

02 
02 
02 

0 1 1 3 1 
0 1 1 32 
(; '1 "· ·" 1 ~· ·=· 
0 11 3 4 
011 35 
0 1 1 3E. 
0 1 1 3 7 
0 1 1 3 .3 
0 1 13-:1 
0 1 1 4 G 

0 1 1 4 1 
0 11 42 
01143 
01144 
01145 

02 01 1 4E· 
r • ...., •.• c. 0 11 4 7 

. . 
I 



' I • •" 

•I o '" ' . ) .. .. ;.. ,. ' 
0 •• ~ . .. . .. ~: .. ; 

,. ' •• 
: ... . .. . :~ ··: • . . 

. . . . . ,. . 
. . . . -. . . . 

... - ~ ·· - - --··1f:"-- 1'·-··- • .--- ~~·--~·11- !""'A.....,..,.. c-·~~'· iltwlll'l..,.~--~..,-.._,.... .... _ .. ~<··- -·-·- • .., .... ,.,._..,_ ·~-..- ~ _ ,_ ..... -··-- _ ·- _...,. ._...,.. .. _ • · • • · 'f -;W:T ' , . \l":"lF ':"" ·'- ('1: • • ' • • • t, ' ·· r ~ · ' . • • • • . ... · ";' i, ...... " ·.:-; . l ' .. ~ ···~ . · t ··• ',,... · · •· · .. .,·v~ : (. · .•. 
. '( .· "'~· . • 1·. •. : . .. ·· ·;.~ . • ·· . , · • • ' . 

- ·· ·· - ·-- ~ • • 0 - · "" -· • - • - .. 

•• 
• 

. E.2 YCRT£~ . LISTIHG 

002~47 
002~~0 
002 ~~1 
0 02!5:52 
002 !5~3 
002 :5:54 
002~~~ 
002 ~:5 6 
00 2 :5!5 7 
002 :560 

0 02 :561 
0 0 25 6~. 
00 2:563 
002:5 64 
00 2~6~ 
002 :566 
002 :567 
002:570 
002 ~71 
002 :572 
002 :573 
002 :574 
002 !57~ 
0 0 2 576 
002~77 
002 600 
1)02 6 0 1 
002 602 
0 0 260 3 
002604 
002605 
00260~ 
002 607 
0026 1 0 
002 611 
00 2612 
00 26 13 
0026 14 
0(1 26 1:5 
002 616 
002 6:7 
002620 
00262 1 
002622 
002 62 3 
00262 4 
002 62:5 
002626 
002 627 
0026 30 
0 026 31 
002632 
002633 
0 02634 
00 263:5 
002 636 
002637 
0026 4 0 
0 026 41 
0026 42 
0026 4 3 
00 2644 
0026 4 :5 
00 26 46 
0026 4 7 
0 0 2650 
002 6:51 
002 6:52 
0 0 2·6 :53 
00265 4 
0026:5:5 
0026:56 
0 02 6 5 7 
002660 
00266 1 
0026 6 2 
o·o 266 3 
0 0 26.64 
0 0 2 66-'5 
00266•6 
002 667 
002670 
00261'1 

.. .. . .. 
~~-

·. 

1152 • 
1153 lll 
1154 • 
11:5:5 • 
1156 • 

000000 ~ 11~ 7 SLCI 
127000. I 11:58 
0!57000 I 11:5'3 
00.:5012 A 1160 
0~' 6000 ~ 1161 
o; soo2 .A 1162 
00~012 A 1163 
ol6000 A 1164 
1!57000 I; 11 6 :5 
oh:soo t A' 1166 • 

• 
r· . 
' 

0 16 0 0 0 
00 4 2 41 
1:57000 
0 :5::50 03 
0010 04 
002577 
0 04341 
0 ::5::5003 
016000 
001004 
002607 
016001 
001000 
002655 
00 4241 
00100 4 
00 2603 
00:5122 
0 0::5021 
00 4201 
001000 
002655 
0 2700 0 
005322 
016000 
001002 
00261 0 
1:570 0 0 
00:5012 
0 1 50 0 4 
00 1010 
002660 
146000 
0 01002 
002660 
1260 0.0 
146005 
001004 
002632 
01:5004 
0:56 0 0 ~ 
0 15004 
1460 03 
00 1010 
002652 
126003 
0 :5 6003 
005 311 
077000 
067000 
026001 
002000 
00 30 20 
005 02 1 
027000 
0370 0 0 
05£>004 
0160 0 4 
0 2:5.0 0 2 
12~0 ·D 1 
05~000 
0 01000 
102547 
00 50 0 1 
o ·~~o o 1 
0 !7000 
0 5500(). 
0 170 00 
G ~70 00 
(.'! 05024 
0 2:5007 
0 0102;J 
102547 

: 1167 • • 
1168 • GET 
11 63 • 
1170 • 
1171 • 

A 1172 
A 1173 
I 1174 
A 117::5 
A 11 76 
R 
A 
A 
A 
A 
R 
A 
A 
R 

1177 
1178 
1179 
11 80 

11 81 
1182 

A 1183 GfD1 
A 1184 
R 
A 
A 
A 
A 
R 
I 
A 
A 
A 
R 
I 
A 
A 
A 
R 

118!5' 
1186 
1187 
1188 

1189 
p90 
1191 
119 2 

. 
1193 
1194 
1195 
1196 •. 

A 1191' 
A 1198 
R 
A 1199 
A 1. 200 
A 1 !0 1 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
I 
I 
A 
A 
R 
A 
I 
I 
A 
A 
A 
A 
A 
A 
R 

1202 
1203 
1204 
12 0 ::5 
1206 

1207 
1208 
1209 
1210 
1211 
1212 
1213 

1214 
121::5 
1216 
.1217 
t2ia 
1219 
1220 
1 2 21 
1222 

GfD6 

. 
GfDl 
.GFD4 

GP"D9 

. 
GfD3 

A 1223 IX£R 
A 1224 
I . 1225 
A 1226 
t 12 27 
r 122a 
A 1229 
A 1230 
A 123 1 
R· 

··::··· - ··.- .. .. ···· ·· · 

• . . • . • • ,. 1 • • t. • • • • • 
• l • ~ • • • • .. • • • • • • • • . • . . . • 

• . . 

. ~ . 

RPGRT .. LJSTI~G PAGE < 8~2> 

ENTRY 

E ·~ IT 

ENTRY 
ADD 
ST~ 
TAB 
LDA 
STA 
TAB 
LDA 
ANA 
STA 

BIAF' 
F'PTR 

. 
0 ' 2 . 
BYT1 
1 ' 1 

riELD DATA LOCATION 

·. 

LOCATION IN POINTER TA.LE 

• • 
POINTER TD fiELD DAT~ LIST 

EN TRY X-REG = POINTER TO LCB 

LDA 
LRLA 
ANA . 
STA 
JAN 

L.SRA 
STA 
.l. DA 
J AN 

LDA 
JM P 

LRLA 
JAN 

IBR 
TBA 
ASLA 
JMP 

l.DI 
DBR 

B-RE G = FIELD DATA LIST LOCATION 

o , ?. 
1 
MSKA 
3, 1 
GFD7 

1 
3, 1 
0·2 
GF'Dl 

1 , 2 
GF'D3 

1 
GF' D6 

1 
GF'D3 

F'PTR 

fiELD CONTROL UDRD 

IMP OR CONST FIELD 

DATA CONTROL ~ORD 
TABLE-FIELD 

F'tF'LD LOCATION 

ALPHA IMPLIED 

.YTE ADD RESS OF' DATA 

fiND TABLE TO ~HICH F'I£LD BELONGS 

~ LDA 
' 

. . . 
JAP . 

ANA 
TAB 

. LDA 

' 

JAZ 

SUB 
JAP 

AD~ 
SUI 
JA N 

LDA 
ST A 
LDA 
S U B 
JAZ . 

ADD 
STA 
DAR 
STX 
STB 
LDB 
J MPf!l 

TBA 
LDB 
LDX 
S TA 
L-DA 
LDB 
ADD 
STA 
..,IMP• 

TZA 
STA 
LOA 
STA 
LDA 
~TA 
nr:< 
LDB 
J Bz• 

MSKO 

4 . 1 
IXER 

0. 2 
I XE R 

4, 1 
:5, 2 
4' 1 
3 · 2 
Gf DS 

TMPX 
TMPA 
1' 2 
BINX 

1 , ' I 
1)(£ t 
0' 1 
DLNK 
IX E2 

7 , t . 
SLCB 

·· • ~'"' ~ ···· ·· ·· . , ., .... . , . . .... . 

• 

.. -

POSITIYE IS F'IELD 

INDEX VALUE 
INDEX ERROR 

TEST V'S. MAX 
'NDE>: OVER 

HXCiHEST INDE:~ 

NEU HIGHEST 

LAST INDE X THIS TAB LE 
SAM£ 

NOT SAME 
SET NEW INDEX 

. . 
SAVE TABLE POINTER 
LENGTH PER ENTRY 
COMPUTE DISP LACE"£NT 

JIN X WIPE S CUT X-R EG 
SET NEU DISPLACEMEH T 
DISPL.ACEMEHT 
fDI.. POIHTER 
ADD F'I£ LD BIAS 

· ··J)ATA LOCAT l ON 

INDE X ERROR--SETUP DU"~y LDC 

BYTE LOCATION 

USE BLAN KS 

TABLE DVERrLDW lN~ICATOR 
tiON£ 

. .. ' . ' '• . .. 

. . . . ... ·-·· . -·-- . -·. - ·-··· .. ·--·- · . ·- .... .. . -- . . . - .... . - . . . . 

02 0114 8 
02 01149 
0 2 0 115 0 
0 2 0.1 1 5,.1 
02 01152 
02 0 115 3 
02 011 54 
02 01155 
02 0 115 6 
02 01157 
02 01158 

·02 011:53 
02 0 116 0 
02 01 161 
02 0 1162 
02 01163 
02 01164 
02 0 1165 
02 0 1166 
02 0 116 7 
02 0 1168 
02 0 116 '3 
02 01170 
02 011 71 
02 0117 ~ 

02 0 11 73 
02 01174 
02 0 11 75 
02 0 117 6 

02 01177 
02 0 117 8 

02 01179 
02 0 118 0 

02 0 11 81 
02 01182 
02 0 1 183 
02 0 11 81 

02 01185 
02 0 118 6 
02 01 1 87 
02 0118 8 

0 2 01189 
02 0 1 190 
02 01131 
02 01192 

02 0119 3 
02 0119 ·~ 

02 01195 
02 01 196 
02 0 119 7 

OE: 0 11 98 
02 0119 '? 
02 0 120 0 
02 01201 
0 2 0 1202 

02 0 1203 
02 0 1204 
02 0 1 205 
02 01206 
02 01207 
0 2 0 12 08 
02 01209 

02 0 121 0 
02 0 1 211 
0 2 0 1 212 
02 0 1213 
02 Pl214 
02 0 12 15 
02 0 12 16 
02 01217 
02 01218 

• 

. 02 01219 
02 0122(; 
02 012 21 
02 0 1222 
02 0 12 23 
02 0 1224 
02 0 1225 
02 0 1226 
02 0 122 7 

. . . . .... 

. .. . - . . . ~ 
• 



' . . ... 

E. 2 vO RT EX LI S T ING 

C~ 2 6 72 ........ .... ... ..., ..... 

UU C.Ot' ~ 

00267 4 
0 0 2 6 7~ 
00 2676 

nn "j ~'? 7 
t.• v ~ ,,.., f 

C027 0 0 
C0 27 0 1 
l"'\f"t ?7 Q ... .... v &.... , c. 

0 027 03 
0 0 2~04 
00 270-:i 

·· o ... ~o~ - C. :' l 

00 2 7 1 0 
CC 2711 
00271 2 
0 0 27 1 3 

002 7 16 

017000 
00 20 0 0 
.... 0 ... '"' 1 ~ t,.t I .;) C:. 'T 

00 1 000 

0 00 000 
01 7 000 
00 ~3 1 1 
0 :5 70 0 0 
0 6 700 0 
0 0 1000 
1 0 2 6 77 

000000 
03700 C 
0 1500 2 
02 :i003 
0 04:5 4 ·~~ 

0 0 ~0 4 1 
l 2 7 0GG 
0 ..... 0 "" _t /t.UI_I 

005021 

· a....,..., ,.. , 
.L C.IVC• 

I 
A 

A 
R 

A 
I 
A 
I 
I 
A 
R 

A 
I 
A 
A 
A 
A 
• J. 

I 
A 
A 
R 

1 ? ?~ ... '- -· ~ ·--. .... J. c. .;, .,:, 

1 23 4 

,._ .... ., 
J.. C. ..:...J 

12 3 6 
1237 
1238 
1 ':' ? 9 . ~ ~ 
1 240 
1241 
1 24 2 . -... ~ 
J. C. ~ ~ 

1 2 4 ·1 

.. .... ... -J. C '"t .J 

........ ... t:: 
L C. "TQ 

124 7 
.. - ... 1'"'\ J.. C.._.O 

1243 
• ..., ... 0 
J. C.._I 
.. ·~ C" 1 .l .::.,J 

1 2 :-i2 
12!\ 3 
1 2~4 

1 2~ 5 
125 6 
12 ~ 7 
125 8 
1 25 9 
... ..._,.0 
J. ·:. ..... 

l!! 

* PUT 
* ll 

P UTL 

RPG RT 

L DA 
JMP i'l 

J MP ll 

IJ ORD TO 
E tlT RY 

ENTRY 
L DA 
nnR 
S TA 
ST B ~ 
J MP ll 

TRU E 
S I N 

S: LCE 

LIS T 
B- REG 

l·l 0 

uo 
~HJ 
P UTL 

P RO GRAH PAGE 1 9 

-- VALUE TO P UT TO LI S T 

MA KE ROOM IN L I S T 

STO RE VALUE 

UN LOA D I NT EGE R F~ CM WORK LIS T 

* UNLI 

EN f RY .- ,, . ..,_ ,.. 
C. r\ ,t I 

EtiT R'f 

LDA 
LDE 
LL S R 
Tl<A 

NUM ERIC VALUE ON WORKL I S T 
A- RE G = BCD INTE GE R EQUI VALE NT 
VAL UE REMO VED F ROM WORKL I S T 

' . 0 •• 

"' • ~ . 
4 

!!'·I • """ T 11 1- ~ 

' ..... ..... IJ 

U ;·; L I 

L IS T I NG P AGE ( 

1261 ,. 

0 ~ ......... 1 ;.; C. I C. 

00 2 7 22 
00 27 23 
OC2 72 4 
~·, n ~ "7 ...., c: 
•.J v .:.. r c. . .J 

00 27 26 
l'lo ... ""'..,""" ~ 
I.J • C. •" C. ~ 

~o ... ..,. ... o • ., . c._ (~ . 

" l-1 '• ., - .. v c. ,~ ..::J J. ... ~ ., ~ ~...., 
• J • .;. , . ..:> c. 
:.''0 27 33 
......... ... -,.- ... 
~: _I ~ I .;:, "t 

:) "l :=-o 7 .... C" ... ~.~ ... I 

! ': ,, ":'! ~ - ~ 
'•' •.J '- I ..;,. 1:• ,.. .... ..... ~ - ..., 
•.1 I) C. ,.• ...:• I 

.. ... - ~- q .... . .. . . 
- t-1 · ·-· 

0 0 0 00 0 
002 0 0 0 
"0 ... 7'"" " u c. .;, u 

00 20 00 
00 3 01 1 
0 0 1 000 
1 027 2 1 

l:'l 
A 
R 
A 
R 
A 
P. 

000 0 00 A 
0 7 7 00 0 I 
00 20 00 A 
00 2 7 ?7 F.: 
157000 I 
0 370GO I 
00 1 000 A 
· n · .... -- .... J. _J c. t ._:. '-' 

00 0 00 0 
" "'"'Ofl" U t, C. ~JU 

0027 6 2 
oc;:::ooa 

A 

.... -.. -, -,. .. .. ,.. .... """ ... .. . ,. .. 

.... ,_. • :. • • "1' "1- .... u ~ .... J. .! "" 

~~·o ~ " v \.' ... u u 
....... .. 4 ..... ,.,_...,·· r. 

' · 1.1 C / b .i. U t:. I 1t .I 

..... ... .... ~4""' l ' •• •• ~ ·-'L- • • 

(; ,...,_, .,. ... 0 .... ~ ,..;) 

"' .... .. ..., C" • 
• -' C ; .._, L 
., ~ · ,.._ 7 C' ~ 

·.• .... t.7. , ._1 .: 

) •'':>75..., 
!, iJ ~ •. .,:. 

• -• .-. ~ C' ... 
I t.l "=- ( ~· ~ 

'11 ... -. -e-~ 
IJ •J t,;: _ <' .. • .• 

OODOOG 
Co . .,,, .. _c: '·· ~~ .. ·~ 
n t'\.....,-:o,·-
1,.1 UC. f 'J C 

,., c;- ~'0 '' 
v .l ·-' '·' '·' 

0 0 "' .. , 1 , 
•.J .,j ' .L 

o"\ r;: -- ~-~ ~ '• IJ ._1 •.J .. l 
~ ~C"r"'lo !"> • ,_. c. __ , '·' ') ! 

R 

il. ,-j : .• -.•• ...,, . 5 ::._ i1 0 Cj '? ;> -~ ,··1 ... '. ... ·- ·-·' ·-:_. . 
. . . · •. •·, -,c:- "':' 
' ·' ... i ... ,. ·-' ( 

': "':· ~ e. r: 
~ .t:" . 

.'"l • ... -,r_ -. 
. •.JO:rOC. 
,,•, r .. ~ ,r.-o 

·-· •J ..::: .. . '=' .:; .-. ..... . ·. ...,. ,.. ... 
'· ' '.! c:_ I C" "'f' 
r- ~-~ .'*' ='-' ,_, c. , '=" -· 

,, ,. !:" .- , .··, • 
•: 0 ·-' '· ,_; ! 
" 0 1 ,.., ,-.. .... 
~: ~· ·; ~· 

10 274( 

n nt"' t"'•!"'' •"'. 
1,.0 f..J l_l l_l IJ 0

0
1 

0 5 1 ... 0 0 0 
.-.-.-r . ...... . ,_, ~ ( _, ·-· '-' 
f':n""'·,,.. .; 
•.: t ! c. ... \! ,_. 

. .. 

.--. 
T. 

1 26 2 
• ·~ 6 ... J...:: ..,) 
126 4 
1 26 ~ 
l2 E. 6 
1 2 6 7 

1 2 6 9 

,., 70 . ,_ 
l .-. _,. 4 

.:. ; .L 

1 27 2 
1 ~ 7 ":> .... , ~ 
12 ?4 .. -. ~ ·~ J. a:. / .... 
1 2 76 
1 27 7 
1 2 7S 

127 9 
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1585 
1 5 8€. 
1537 
1588 
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· ~ ,.... o 1 ...J :J 

1591 
1 4:!"--... ._. ~ .::.. 
159 3 

1~ 94 
1 5 9 5 

• • , 
SETS 

SEO 1 

S E0 2 

TO 0 1 
XC rU.I 

X C O 1 

159 6 Y. 
1 ~9 7 • 
159 8 
15'3 3 
1 6 00 
160 1 
1 6 02 

1 .- n ~ 
0 IJ ~ 

1607 
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.L t::. :.• 0 
... ..... "" ,.., 
j. b IJ ~ 
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JAN * 
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j ... ,.... w 
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' D" 
'- '" LD A 
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A 11 A 
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~~ 0 
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•CDi'IT INU E 

SE T THE CARR Y TO CN E 
• OU TPU T THE RES UL T 

• 

LI S TING P AGE < 

SET S TH E S I GN OF TH E MULTIP LY OR DIVIDE 
S ET I NDE X TO TOP OF ~OR K LI S T 
fiR S T WORD OF 2ND OPERAND 
f i RST WORD OF 1S T OP ERA ND 
S HI FT S O S IG N IS I N F AR LEFT POS ITI ON 
JUMP IF FIR ST NEGA TI VE 

S ET NEGATIVE I F ~ ECOI~ D NEGAT I VE 

RETURN , SAME S IGN 

S A ME S I G tl , RETU RN 

"" E.,. •-> I T HE S I GN or THE RESULT 

RETURN 

DO NOT A LLOI~ 

MA ... .... 
1o!'>r'\ 

• 
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•THIS ROUTIN E EX C H ~ N G ES THE
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lll 

if. 

S ET TH E S HIFT COUN T 6 

S ET TO TH E BOT TOM OF THE 

'« 

•PIC K UP TH E fiR ST 
• SH I FT ON E DECIMA L 
=« RETi.J Rtl ~lO R D 
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EN TR Y 
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*R ESET DIG IT TO LE FT 
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0 1 5 64 
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E.2 VOR TEX LISTING 

003 447 001 0 00 A 1627 
003 450 10 3437 R 

P03 451 
0034:52 
00 3 4:53 
P03 4:i4 
0 034:5:5 
b03 456 
po3 457 

·. 003460 
f.\ 03 461 
00 3 462 
0 03463 
0 03 464 
00346~ 
003 466 
0034'67 
003 470 
0 03 471 
003 472 
003 473 
0 03 474 
003 47:5 
(1 03 476 
C03 477 
0 03 :500 
0 03 :501 
0 03:5 02 
0 035 03 
00350 4 
~' 0 350 5 
00 3506 
l! {) 3 50 7 
oJ0 3 :510 
t-; 03 :511 

16 2S • 
1629 • 
t 6 30 • 

0000 00 A 163 1 CMPN 
00 ~ 001 . A 1 632 
0~7000 I 1633 
037000 I 1634 
0 17 00!) I , 1635 
0~7000 . I : 1636 
0 1~000 A 16 37 CM01 
00 4541 A 1638 
051'0 0 0 I .1639 
0 1 ~006 A 1 640 
00 4 541 A 1641 
14 7000 I. 1642 
001010 A ' 1 6 43 
003 472 R I 

057000 I 1644 CMIO 
00 1 000 A 1645 
1 03 4~ 1 R 
004441 A 1646 CM02 

1 647 
1648 
1 6 4 9 
16:50 

0041~7 A 
067 000 I 
147000 I 
001010 A 
003502 R 
001000 A 1 6!5 1 
003467 R 
0 170 00 I 
005311 A 
00 1 004 A 
1 034 :5 1 R 
057000 I 
005144 A 
00 10 00 A 
003 4 57 R 

1652 
1 653 
165 4 

1655 
1 65 6 
1657 

CM03 

1658 • 
1659 • 
1660 • 

0 03 ~12 000 00 0 A 166 1 NCPit 
A 1662 00 3~ 1 3 

00 3 ~ 1 4 
C C' 3~1:5 
C 03 ~16 
0035 17 
0 03 :520 
00 3~21 
1.) 03 :522 
J 0 3 ~23 
., ,.. "' ~ ..., 4 ...... --c. 
80352 ~ 
003 ~26 
0 (13:527 
0 0 3:530 
003 ~31 
0 0 .... ... ...,..., 

.j ._1 .;) c. 
:.J 03 533 
C~3~34 
'J 03 53~ 
003 :536 
003~37 
(! 03~40 
0 03541 
0 03~4 2 
'3 0 3 ~43 
('0 3544 
0 0 3 5 4 5 
0 03546 
0 035 47 
00 35 5 0 
0 03:5 51 
1) 035 5 2 
0035 53 
0035 54 
003555 
0 0355 6 
0 03557 
0 035 60 
003 ~61 
·~ o".,. 6 " u ~..,.) c. 

0 03 563 
o·o 35 64 
003 565 
0035 66 
0 0356 7 
003570 
1)03 571 
00 3 572 

I 1663 
00~001 
057000 
037COO 
0 1~000 
00424 3 
001004 
003550 
0 15006 
OS7000 
0 0 424 3 
001004 
0035E·O 
002000 
0 03437 
0 0 20 00 A 
0034~1 R 
017ooc r 
001010 A 
003 54 3 R 
0 17000 I 
0010H A 
003 54 3 R 
12700C I 
OS 7000 I 

I 1664 
A 1 6 65 
A 16 66 
A 1667 

037000 
01 7000 

R 
A 
I 
A 
A 
R 
A 
R 

I 
I 
A 
A 
R 
A 

05~006 
0010 0 0 
1 03512 
015006 
o57ooo r 
004243 A 
00 10 02 A 
003560 R 
04700 0 I 
001000 A 
C03527 
057000 
001000 
1 03512 

R 
I 
A 
R 

1668 
1 669 
1670 
167 1 

1 672 NCO~ 

1 673 

1674 
l 675 

1 676 
~ 677 

1678 
1 679 
~ 680 
1 68 1 
1 682 
1 683 . . 

NCIO 

1 68 4 NC15 
1685 
1 686 
1 687 

1 688 
1 689 

1 690 NC20 
1 69 1 

1 692 • 
1 G93 • 
1 69 4 • 

000000 A 1 6 9 5 C"PR 
o p~O O l A 1E·96 
0 5 7000 I 
017000 I 
0 01 002 
(' 0357 7 
0 1 7 000 
00 1 00 ·1 

A 
R 
I 
A 

1 6 97' 
1 6 98 
1 69 9 

1 7 00 
'1 7 0 1 

cooo 

ENTRY 
TZA 
STA 
. D" 1.. ,., 

LDA 
S TA 
LDA 
LLSR 
STA 
LDA 
LLSR 
SUB 
JA Z 

LLRL 
L~RB 
~TB 
SUB 
J~Z 

JM P 

LDA 
DAR 
JANlll 

STA 
IXR 
J 1'1 p 

ENTRY 
TZA 
S TA 
L D :< 
L DA 
LRLA 
JAN 

LDA 
STA 
LRL A 
JAN 

JMP M 

JMP M 

LDA 
JAZ 

:..nA 
JAZ 

ADD 
STA 
LDX 
LDA 
ST A 
JMP • 

LDA 
ST A 
LRLA 
JAP 

IN R 
JMP 

STA 
JI1P !If 

. 
EN TRY 
T~A 
STA 
LDA 
J AP 

RPGRT, 
' . . . 

. 
• s c . .P1.1 

CMPI 
wo 
NLSl 
TEMP 
0 ' 1 
1 
TMP Y 
6' 1 
1 
TMP'I' 
CM02 

CMPI 
CMPN 

1 
1:5 
Tr1PY 
TMPY 
CM03 

CMID 

TEMP 

CMP N 

TEMP 

CMO 1 

DI'IBF 
wo 
0 ' 1 
3 
NC15 

6 ' 1 
:OM!lf'+l 

NC C' O 

SCP !.l 

CMPN 

DMl:l f' 
NC 10 

CM PI 
NClO 

MSK O 
CMF' I 
1.10 
D ~1 BF+1 
6 ' 1 
NC PR 

6 ' 1 
DMB F+l 
3 
t·! c 2 0 

Dt1BF 
NC0 5 

CMPI 
~lC PR 

CMPI 
LCD F+1 
COO l 

LCBT +l 
CMP R 

.. 

"""" Mt 
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PRDrGRAH PAGE LI ST ING .PAGE < 

INITIALIZE COMPA RE Rf.SULT TO = 

SET TH E COU NT ON THE NUMB£R OF WORD S 

GET THE NEXT ~ORD 

SAVE IT 
GET TH E FIRST OPER ANDS ~PRD 

FIND THE DIFFERENCE 
TEST THE REST OF THE WO RD IF EQUAL 

SET THE COMPA·RE WORD 
RETU RN 

SET TO FIND DIFFEREN CE 

CON TINU E COMPARING IF EQUAL 

PLACE RESU LT 

lHE NUMERIC COMPARE ROUTINE 

INITIALIZE THE BOTH NEGATI VE FLAG 

IF THE SECOND OPERAND IS NE GA TIVE• 
JUMP 

SAVE VALUE 
IF TH E FIR ST OPE RAND IS NE GATIVE , 

MA SK CUT SIGN 

COM PAR E NUMER I C 

IF NOT BOTH NEGATIVE , JUMP 

IF THE RESUL T I S =• DON T BOTHER 

INV ERT THE RES ULT 

RES TOR E THE SI GN TO TH E FI RST OPERAND 

IF 1ST POSITIVE SET RESU LT GREA TER THAN 

SETTH E BOTH NEGA TI VE FLAG 

SET. COMPARE I.JORD EQUA L 
• 

THE BYTE COUNT gr THE FIRST OPERAND 
• 

THE BYTE CO UN T CF THE 2ND OPERAND 
RE TU RN IF l. l STS EXHAUS TE D 

. . . .. . 

85tD 

02 01623 

02 
02 
02 
02 
02 
f\ 2 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 

02 
02 

02 
0 " .:. 
02 
02 
02 

0 1 6 24 
0 1 62.5 
0 1 626 
0 1 627 
01628 
0162'3 
0 163 0 
0 1631 
01632 
0163:3 
0 1634 
0 16 35 
01636 
01637 
01638 
01€.3 '3 

01640 
0 16 41 

0 1 642 
0 1 6 4 3 
0 1644 
01645 
01646 

02 0 1 647 

02 0 1648 
0 2 01649 
02 016 50 

02 0 1 651 
02 0 1652 
02 0 1653 

02 
02 
U- ~ • .:. 
0 2 
0 2 
02 
02 ... ..., 
I.! C. 

0 t!! 
02 

02 
02 
02 
0 2 

0 2 

0 165 ·1 
01655 
0165f.:. 
01657 
0 1 6 58 
0 1 6 5 9 
0 1 6 6 0 
01661 
016 6 2 
0 166 :3 

0 16€.4 
0 1 6 6 3 
0166 6 
0 16(, 7 

0166 :~ 

02 0 1 6 6'3 

02 
02 

02 
02 

02 
02 
0 2 
0 2 
02 

IJ. ·:• ·-
0 .~. ..:. 
r ... , J ..:. 

l·~ ·:· . ,_ 
,., ~ ........ 

0 ~. . .:. 
0 2 
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0 2 
l'o ,, ._, c. 

0 2 .... -. 
IJ ·: 

02 
02 

0167 0 
0167 1 

0 167;;? 
0 ....... ·'j 

L 0 o' • ... • 

0 16 74 
0 1 67 ~5 
0 167 6 
0 1 - ? · ~ 0 ;> .. 

'11_,..., .... 
1.. 0 ,. ·=· 

0 1 6 8 0 
0 1 fS8 1 
016:32 
U• 1 '"' 0 :7· - ._, ··' 

0 168 4 
0 16 85 

0 1686 
Ol.687 

01688 
0168 ':1 
01 69 0 
0 1 6 91 
0 1E- '32 
Ol ... (;l•'' 

0 ... .,) 

0 1696 
0 16 97 

• 
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E.2 VORTEX LI ST ING 

003~73 

0 03~74 
0 0.3 5 ~ :; 
0 03:576 
003 ~77 

003 600 
0 03601 
00 3602 
0 03603 
003 604 
00 3605 
003606 
003 607 
00361 0 
0 0 3611 
00 3612 
003613 
1) 0 3 6 1 4 
00361~ 
oo 3E.1 6 
003 1Sl 7 
00 3620 
oo 3E.21 
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1 
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001000 
1G3G23 

000000 
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117000 
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A 
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A 
r 
A 
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A 
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A 
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A 
A 
A 
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•• A, -, .-. , , .-. 
IJ ~ ,~ IJ V U 

017(100 

0(:(1(101) 
" , .., r· ,.. -~ 
1.'~-t .. ,t..•· .. • . --- c,- ~ lc. ,. li· .. • 
• c::- ..., r. "' .-. 
!. ._. r' ij • .. • · .. • 

0010 1.0 
""L..,~-:-'""~ ·-· • ..::- r J. ._ ... 

I 
A 
R 
I 
I 

A 
• • 
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1704 
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1707 
1 7(18 
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1 7 -1 1 
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, . i -

171 6 
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171 8 
1719 
1720 
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1 ~ --·'"' t" C. C. 
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1 72 4 
• .,. . .... C" 
J. ,·· c. ..... 

1726 

COOl 

C002 

C003 

C004 

11 
ll 

"' PCSI 

1 727 • 
172 2 • 
-t""'?"'C J. ••. c. 7' 

1730 . .... .... 1 
.L " .j 

17 32 
1?3 3 
1 73 4 
17 35 
1736 
'7":'::0 
J, ·-· ~ 
17 38 

• . 
SfTR 

... 

S FTRl 

173 9 ll! 

1740 ~ 
1 7 4 1 
174 2 
' 7~ ~ .L ~ .,j 

1 744 
17 45 
174 6 
1 .,. .. .., 

' . ' 
1748 
1 7~ <=l . ' .... 
1 7 50 
1751 
1 ~ C:::::? 

( ·-· ~ 
17 5 3 

175 5 
. -,.c- .,.. 
4 ... ._J 0 

1757 
1

~~,.... ,·· _, ·=
.. ....,. C ' 0 
J.. (' ._1 :> 

1 763 

17 £. 4 
17 £. 5 

ll 

POS O 

P (I 0 1 

POOc 

SDLO 
Jti 
lli 

~ 

D~~ DM 

1?66 DR01 
1?6 7 DI<:02 
1 ~ .~,-. :..·. 

<' '=.• v 
1769 :« .. _ .... 0 .L ,.,.- ,..., 

1 771 
1?72 
1 - - -.L t' ,.. ..=. 
i-:' -:' A 
.!. i' ! ~ 
i .., .... c::
.1. (' .( .._. 

:~ 

I ~lii M 

17 , ... 6 ...... 1 • J. ! 11J 

LD~ 
JMP 

LD X 
JMP M 

STA 
LDA 
JAP 

LDA 
JMP 

L D)\ 
JMPM 

STA 
Ji1 PM 

' "' ... · ' H '-

JM F' lll 

DATA 
LDA 
J i~ p M 

STA 
Ltll~ 
JNPM 

DATA 
STA 
LDA 
ORA 
STA 
LD A 
NOP 
A ~l A 
J i•l p .. 

DATA . " ~ l- l) ... 

IJRA 
:S: TA 
ORA 
.s T A 
LDA 
DAHl 
1 t~ A 
.] F.: ~ 
D A ·r A 
S TA 
!Mt:- . 

._, I I I ' 

LL RL 

~ "'"" "'Y :.•11 "--. " .... 
~ Lo ...... .,. u ,.. 
~ r:· 
\; ( " •oJ 
1'\ r \;1 

X AI'! 

ST A 

INR 
LD A 

..... ... ..... 
M l 'l t"'! 

I ,, ":0 
._, ;..; t' .. 

RPGRT 

B 
C002 

F'RMA 
GBAI 

BYT F 
LCBT +1 
CO G3 

B 
C004 

TDA 
G I : A I 

BYTT 
CMP 

cooo 
C f1 PR 

0 
0 ' 1 
S F' TR 

<"" r · ·r n 
: I f"(, 

POSI 

0 
TM PA 
~ ARO 
WQTR 
SF : Rl 
Tr1P A 

DMSK 
SFl R 

(l 

S DLO 
HQ TR 
P0 02 
0100 
POOl 
f) ' 1 
0 
"""!' ...... ..... K 
•'•i ·..>' 
TMPA 
0 
0 ~ 1 
,. .. , ... <If'· 0 
1 u .;.;, 

0 

DriPT 
NU NB 
!:! RC1 

DMP T+1 
014 

(I 

l;NPT 
i·i U i·l B 
r1 .. ., 
W'.l~ 

T '-' ,, 2 
,!, I" II 

" Mf• T ~· !'I 

..... 4 • ·~· '' 
• 4 •• ···------.... - . ...... --..... - .- - ..... _ _ , ........... . . ........ . .. _ ... . ....... _ .. , .. . , ......... · - • "• ...... ~_ ..... ........... .. ' ...... 

··- . . . 

P ROG RAM PAGE 2 5 LIST ING PAGE < 

SET TD BLANK If FIELD EXHAUSTE D 

SET 
GE T 

TO 
THE 

DA Hl LIST 
BY TE AND -Itl CREME NT 

S ET TO BL ANK If fiELD EXHAUSTED 

GET TH E BYT E IN THE S ECOND OP ERAND 

C011PARE TH E TW O BYTE S 

If IT !.lA S AN E QUA L RESULT 

RE TURN 

•PO SI TION THE INPUT 
•~D R D CONTAINING DI GIT 
• SHIFT TO fAR RIGHT 

• SAVE RE SULT 
•WOR D CO NTAINING DIGI T 
• SHIFT TO FA R RIGHT 

:«RET URN 

ll SHIFT DIGI T RI GHT 
,.,.,. H· ,.. nr- ·T ... , c.. ll. 
THE IN S TRU CT ION LSRA 
•THE AMO UNT TO S HIF T 
• SET I tl S T R 
lf DI GI T 
• 

CONTINUE 

MAS K OUT ALL BUT THI S DIGIT 
•R ETURN 

•O UTPU T DI GI T 
F ORM TH E LLR L I NS TR UC T IO N 
THE SHIFT A'10 UNT 

FO RM THE LLS R INSTR UC T IO N 

~ L OAD WORD CONTAING D: GIT 
li SH IFT TO RIG HT 
MA SK OUT THE DIGIT 
~PLACE DIGIT TO BE Sr ORED 
* S HI FT LEFT 
* RETURN WDP D TO LI S T 
"'Rr-T' 41R~' . L f• ... 'til 

INC REME NT TH E ACCUMU:.A TD R 

S ET TO NE XT D! GI T 

SF:T TO F IRST DI GIT 

PlJ JNTERS 

*INCR £ MENT THE AC C. 
*T H ~ QUAR TE R COUN T 
SET TO NEXT DIG I T 
MASK OU T ANY CARY 

PO IN TER*
~: 

• 

• ~ .............. ._. ......... . 

959 ) 

02 
1
~. , , 
;.:. 

• 
02 
02 

02 
02 
02 

02 
02 

~ " vc. ,...., 
lJ c. 

(l ~. c. 
02 

') ·=-.... 
02 

02 
0 2 
0 ~. . c. 
()2 
02 
.- , -""''o ... .:. 

n ·.:. 
" ... 
(12 
02 

i'l ·:· 
. ·-
U
• . .... 

.::. 
r, '=' , . .... 
, .. , ~ 
•.· ~-: 

l ... ·J . -. . 
~: ..:. 

U .. ·=· .... ,.. ~. ,_, c.. 
( , .-, 
.; ,_ 
... , .... 
u c. 

• 

01698 
~. 1 ,. 9 •:I 
IJ 0 .. • 

01700 
0 1 7 0 1 

0170 2 
0 1 703 
0 1704 

0 1 7 0 5 
01706 

0 1 707 
0 1 708 

0170 '3 
... . .. 1 ,., 
IJ 1 ,"' I,J 

0 1 7 1 1 

0 1 71 2 

0 1 71"'• ( ~ 

0 1 ? 14 
01715 
0 1 71E. 
0 17 1 7 
01718 

0 1 7 1 9 
0 17 20 
0 1 721 

l'! j ., •.:. .-. 
. ,. l.. L: 

0172 3 

1 ?:'30 
0 1 7 3 1 
0 

~ ..... ..., .. , 
1 ,.· ._t .--; 

.-. ·"J rl ; -=' .-... ~ ........ ..... , ..... .., 
"':' 0 1 _ ...... ,. 
·· ' '- J. ... .J '"-' 
1' -, \.' c. .. , .. , 
•. c. 
"": ~ .... . ... 
02 

,, ·:> 
•J l .. 

... ~·. '·. 
,·, ~ .. 

,. .... .-
' _, ·:. 

.· .... ... 
'~ 

r: -=-.. -
It -:• 
•.: L. 

r . "" J ;;:. -~ -... .•, .-. .::. 

,·, =· 
' ·-
. .... 
vc. 

' .. •.• c 
: 't :-· J ,_ 

I •, -=• 
._, ·-

n 1 i'? '~~ 
,,I •• ,. o,J ,. 

.... • . ., "=' .-. •) .:. r· ._, ,-, 

0 • ~ - . .... 
I J. ," ~ :~ 

0 1 7 4 0 
!) 1 741 
0 1 7-12 
0 1 74 '?: 
•."J i "-""" J. ( .. ,. ., 

c l7 ~:_i 

:)1?46 
Crt?ti l 
0 1 74 8 
0 ! ? 4 •:) 
.-. .~~ e,·. 
IJ J. t • ....J l 

0 1 75 ). 
r. 1 ~ c:" •:;. u I' ........ 

r:c-,-:-~ 

Ul·' ... t:'J 

0 1 ?54 

' 1-- -lj , '":1 ,.. 
, ·, J.4 7 c: .· .. • 
'•I I ·- -

1)175 9 

r . 1 -;- ~ ('o 
!J.Ll ·.JV 

l"t1?0:::.i , I .,_, I, 

.-. 4 ..... 6 -:. 
V 1o" . c 
... j 7 .: ., ._. ._ ,..., ,_, - ' .., . . UJ. ... b ~ 

· ~ ( ' ',":"LI: Li c. ... ~ 0 .j 

"• .-. 
L ;:., 

-. . -
, .. , ... , 
'·' r .. 

0176 E. .,1 ., . . , 
\.' ~ E:· l 

r. ~ ..., (. .. , 
) .L ,.. • .. ·: · 

Ll -! 7 ,.·. ·=-~ ..... v •. 
,·, .. ..,. .., .. 
•.1 1. "" r ·-· 
1'1- f '7 7 •. 
• .. ~ 1 • ' . . 

.-. ,.., r,,· • .., 7 ·. ·. c. 1 I" ·-
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E.2 VORTEX LISTING 

003711 
p03712 
003713 
POS 714 
00371!5 
0· ,._- .... .. ~ 

U ..j l J.g-

00:3717 

p03720 
00372 1 
P0372 2 
i:J03723 
003 7 2 4 
00372 ~ 

003726 
003 727 
P037SO 
00373 1 
003732 
0037 3 3 
01)373 4 
003 7 3 5 
003 736 
00:?. 737 
003~40 
003 74i 
0037 42 
0037 4 3 
0037 44 
0 037 4 :5 
0037 4 6 
b0 3 747 
0037 50 
0037:5 t 
01:'37~ 2 
0037:53 
0037:5 4 
OIJ37:5 :=i 
00375 6 
0037 57 
:o 0 37 60 
{103 761 
003 762 
003763 
0037 64 
003765 
003766 
0037 67 
:) 03770 
0037 71 
0 0 37 72 
00 3 773 

'003774 
·o o 3 7 7 5 
003776 
003777 
00 4000 
00400 1 
004002 
00 4 003 

.00400 4 
00400 :1 
004006 
00~·007 
00 4010 
004011 
004012 
004013 
0040 14 
0040 1:5 
00 4 016 
00 4 0 1 7 
00 4020 
004 02 1 
004022 
U0 4 023 
00402 4 
004025 
004026 
00 4 027 
00 40 30 
004031 
004032 
004033 
0'0 4034 
00 4 03~ 
004 0 3 6 
004037 
1)0 4 040 
00 4 041 
004042 

... . . . 

0 0 1000 A 1777 
1 03702 R 
027000 I 17 7 8 
00~322 A 1 779 
067000 I 1780 
00 1000 ;:; 1731 
003710 R 

IN02 

1 732 • 
1783 • 

: 1734 • 
01t 000 .I 1785 GL EN 
001010 A 1786 
004062 R ' 
0 02000 A ·1787 
004072 R : . 
0 17 000 I ' 17SS GLNS 
1 37000 I. i l7S9 
0~7000 I . 1790 
00 200 0 A 1791 
0033~7 R 
017000 I 
1470 00 I 
0:570 00 I 
001000 A 
0037:51 R 

1792 
1793 
17 9 4 
179~ 

017000 I 1796 GLE 
001010 A 1797 
004 0 10 R 
002000 A 1798 
004072 R 
001000 A 1799 
0037:51 R 
017000 I 1 800 GLEX 

I l ZGl 
I 180 2 
A 180 3 GL ES 

127000 
057000 
002000 
003512 
0 1 7000 
003002 
00 4001 
003004 
00 4 00Z 
0 0 30 10 
004003 

R 
I 
A 
R 
A 
R 
A 
R 
A 
I 
A 
A 
R 
I 
A 
R 
I 
I 

1804 G003 
1 805 

0 0 5 0 21 
141000 
005002 
0030 1 0 
00 4 0 00 
017000 
00 1 010 
004004 
01 70 00 
127000 
057000 I 
067000 I 
001000 A 
002414 R 
027000 I 
0 2 7000 I 
027000 
0270 00 
0 17 000 
005311 
001000 
003774 
005001 
057000 
002000 
002~02 

017000 
00 4 3~5 
1 57000 
0:570(!0 

.r 
I 
I 
A 
A 
R 
A 
I 
A 
R 
I 
A 
I 
I 

1806 

18 0.7 

1908 
18 09 
1810 
1 9-11 

181 2 
181 3 

1814 
1815 
1816 
181 7 
1818 

1819 
1 820 
1 821 
1822 
1823 
1824 
182 5 

1826 
1827 
1828 

1829 
1830 
1 83 1 
1832 

o 17 ooo r 1833 
0043:5!5 A 1 834 
1~7000 I 18 3!5 
127o oo r 
11 7000 I 
14 7 000 I 
001 00 ·1. A 
004050 R 
001010 A 
00 4 05 4 R 
002000 
00 4 0 72 
0 0200(1 
002 531 
0 02000 
00 4 0 7 2 
OOcOOO 
00 3375 
047 0 00 

A 
R 
A 
R 
A 
R 
A 
R 
I 

. . -

1336 
1837 
1 838 
18 3 9 

1S40 

1 84 1 

184 2 

ta43 

1844 

1845 

GOD S 

G001 

G I 0 1 
GI 02 
GI03 
GI04 
G010 

G011 

G012 

• 

JMP* 

LDB 
DBR 
STB 
JMP 

LDA 
JAZ 

JMP M 

·L DAll 
.ERA 
STA • 
J MPM 

LDA 
SUB 
STA 
JMP 

LDA 
JAZ 

JM PI'I 

JMP 

LDA 
ADD 
ST A 
JMP I'I 

LDA 
XAP 

x A·ri 

TBA 
S UB 
TZB 
XAZ 

LD A 
J AZ 

LDA 
ADD 
STA 
STB• 
J MP 

LDB 
LDB 
LDB 
LDB 
LDA 
DAR 
JMP 

TZA 
S TA 
JMPM 

LDA 
LSRA 
ANA 
STA 
LDA 
LSR A 
ANA 
ADD 
ORA 
SUB 
JAN 

J AZ 

JMPM 

J MPM 

JMP·M 

JMPI'I 

INR 

RPGRT 

IND M 

DMPT+1 

DMP T+1 
I r~ o 1 

S F'F'G 
G02:5 

LDNS 

1-lO 
N$GN 
1-lO 
HJZE 

INTC . 
03 
I tHC 
GLES 

SFF'G 
G 0 11 

LDNS 

GLES 

INTC 
060 
I tHC 
tlCPR 

CMP I 
GI02 

GI03 

GI04 

I NTC · 

GI O l 

SF'F" G 
GO 10 

IJO 
013 
IJO 
IJO 
INTS 

TRUE 
01 06 
0107' 
0 11 0 
IJO 

GO O? 

CNT1 
SF'RM 

LC BT+3 
13 
0 3 
TE MP 
LC BF' +3 
13 
03 
TEMP 
TEMP 
02 
G0 15 

(j Q 2 0 

LDN S 

S TCJ F' 

LDNS 

SF'F' G 

:;..:, ·. ·~ ... 

PROGRAM PAGE 

•RETU RN 

•INCREMENT 
• • • 

THE IJORD 

LIST HIG .PAGE < 

PC INTER!!! 
ll! 
ll! 

• 

INVE RT THE ENTRY'S SI G~ 

960 > 

0 2 

02 
02 
02 
02 

02 
02 
02 
0 ~ . .:. 
02 

02 

02 
02 
02 
02 

. 
01773 

017 74 
01775 
01776 
01777 

0 1 778 
01 ..,..,9 ,. ,. . 
01780 
0 1781 
01782 

01783 

0 1784 
01785 
01 7 86 
01787 

RESE T THE OPCODE TO NON NEGATIVE OPERATION 
02 
02 
0 2 
02 

01783 
0 1789 
01790 
0 17 91 

SET TO G:T 

SET TO LT 

SET TO EQUAL TO 

IF' THEY MATCH 

SET RESULT TRUE 

IF' YOU LOADED NU"ERIC 

RE SET THE WORKLIST 

GO RESET TH E S fFG 

GR EATER TH AN RESULT 
SET TO LE SS THAN RESULT 
SET TO EQ UA L RESULT 

GET THE MODE Of THE fiELD 

~AS K OF'f T~E REST OF' THE IJ CRD 

MA SK CFF' THE RE ST OF' T~E IJORD 

ALPHA COMPARE 

MODE VIOLATION SET FALSE RES ULT 

LOAD THE NU MER IC VALUES 

SET UP THE OTHER E NTRY 

PLA CE IN CORRE CT ORDER 

RE S ET THE LOADED F'LA G 

' 

' 

• 

' 

02 
02 

02 

02 

01792 
0 1793 

01794 

01 795 

02 0 1796 
::1 2 017 97 
02 0 1 798 
02 0 1799 

02 0 1 800 
02 0!801 

02 01:302 

02 

0 2 
ll 2 
02 
02 

01 803 

0 1 80·~ 
0 1 805 
01806 
0 1807 

~ 2 01808 
02 0 1809 

02 
•;" ·=· . ... 
02 
0 .-. .:. 
02 

02 
02 
~ 2 
02 
(12 
" .... t.,t r:.. 
02 

n-:-- ... 
0 2 
0 ~. 1';. 

02 
02 
1)2 
02 
0 ·=-L. 

0 2 
02 
02 
02 
02 

0·2 

0 ~. c. 

02 

02 

0 1810 
0 1 8 1 t 
01812 
0 18 1 3 
0181 4 

0 1815 
0 1816 
0 1 817 
0 181 8 
0 11::19 
01820 
0 1 8 21 

0 .. .-.~-. 
A. -=· c. c. 

0 1 
......... . ., 
0 c. •J 

0182 4 

01825 
01326 
0 1 8 27 
01823 
0 1 3 29 
0 .. r'l '"\ t'• 

1 ·=- -~ J_l 

c 18 3 1 
0 1 832 
01833 
0 1 834 
01€:35 

01836 

') . .-. ..-, .,. 
I 1 O·.>t 

0 1 :3 :38 

02 0 1 8 4 0 

02 01841 

• 

• 



·~ 

..... . . . 

• 
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E . 2 VORTEX L ISTING 

004043 
004044 
004045 
004~46 
004047 
0040~0 
00405 1 
0040:i2 
00 4 053 
004054 
""'"050: U ._I "' t ,_ .._1 

0 04056 
004057 
004060 
n n ,., n c 1 
'-'V"'Tir,IO 

,- ... A ... 6-.J .... "'+ ·,) .:: 

GC4063 
004004 
~:o40C5 

.... .. ,... , E 
••• .,.t';I.,I CJo 

C:04067 

017000 
1 37000 
0~7000 
001000 
003751 
002000 
003563 
001000 
0037'52. 
017000 
0 -~a"t' ,&:., I V .• 

002000 
oo:;:214 
001000 
n 0 -:> "" 5 ·• "" .J •• ~ 

017000 
Ollr-,..."""""' 

...Jt"UU IJ 

001000 
00 4(112 

T • 
I ,. 
'· 
A 
R 
A 
!<: 
A 
R 
I 
• • 
A 
R 
A 
R 
I 
I 
A 

002000 A 
004072 R 

n ...... ,... ........ o~·~·,..,.. -
.JU"·tVt'U UJ.I.I UU H 

... .... ·• '" ..,. • 0 "u ... ~ ·"' 1 -=; R . .; U "'I' IJ I J. -.? ._. 

004072 
...... A 0 -. vu....,. r.;, 
004074 
"n4n7c; vv •Jt -

000000 
017000 
1470GO 
001002 

A 
I 
• L 

A 
004076 oo-:::211 R 

004100 
""4' 0 . ·.J l' .1. L 

004102 
.-.n.~•o-:> J v "'T • ..., 

:)(14104 
004105 
004106 
004107 
004110 
~04111 
r.<"''oA• 4 -o 
i_l ') ,. .1. 1 c. 
1')41 
004114 

1"\ ,., •• • ""' 1 
L• 1_, ~ J. C. 

004122 ........ ... ~ ..... ...._ 
U IJ ..... ,1. C. .:.• 

n 't ·' • .... 4 . !..."tLC. 

004125 
.-..... ,. . .... , 
·-•-.. · ~J.C-':t 
:·, n 4 ~ - 7 ·-· - _c.. 
.,... !'0 .•1 1 ':" 0 
• • '-' 'T .I. ._, 

o'ol'• •,.1'"'1 '.) ._, ~ .;o 
-~ r. ... .. - ':'I 
t_i 1} ... ~ .I. ..., ..... 

OJJ4133 
f'lf'! ~ '\":" .1. 
~vr,a..._,,. 

,., .-• ·• • ""' cr 
! .. ! ~: ~ l ~.J 

Hl4136 
004 13 7 
,- , ,-.. .4 • A "" 
!..,,' ·,! "1' .t. '"t u 
C04141 
• ~4' A.-, iJ '.1 J. '+ a:. 
,, ,., ... 1 ,, -':> 
·-· ,_. ..., -r ._. 

D G 4144 
:;~cl145 
n :-- .. ·•1::. (., ._. . . .. 

(; :)4151 

····04 1 ~4 .. J, .... 

'' ')4 ....... ._: ' l ·-' .._. 
··'411:' ~ ~ .: .I .!. ._t E· 

0 t'\ ~ ,., f"t r. 
VC.L1 V!J 

003 16 0 
1\ 1:: ..., .~ ('- ••• 
U ,J .r l• li IJ 

057000 
0543 13 
057000 
057000 
005311 
05700() 
0 .,..., 0 nn 

...._, tt.Vt-1 

017000 
..... ""? ~· ,... t'\ u ~, u l1 .... 

017000 
001004 
0043 54 
(} . ..., 0 .-.n 

.:. ( '-' \.: 

127000 
057000 
027000 
016002 
"0A~5n 1,.1 I "'t .~ \,; 

157000 
057 COC 
0 ...... 1.'0 " ~·( .1 11_; 

0(12000 
00 .,..,..,, 

·-, -.... 

14700:J 
001010 
004164 
147(100 
00101 0 
004330 
14 7000 
001002 
00 4260 
1 -.:--·- on L .·· U ;; 
001004 
0042 50 
[' "' ,... n 0 {1. . ._, ._. 

0 1700 iJ 
0053 11 
n ao;~ r: o~ 
l,.i-''•''-' V 

1)17000 
0010C2 
00 ~~'::::=· 

T ~ "- ~-

A 
R 
• L 

I 
A 
I 
I 
A 
I 
I 
I 
• 1 

I 

R 
I 
I 
I 
•• 
J. 

A 
(i 

I 
I 
• J. 

A 
R 
I 
A 
R 
r 
li 
0 . ' 
I 
A 
R 
• ) . 

~l 
R 
I 
I 
A 
I 

1)?.70 00 I 
00 20D:J A 
003414 R 

. , .... . . . - - I"' - ..,. ~ ,.., ..... 
I,! I' ""! l, -..) t ' l' ·~ { 1•1 1_: 1~1 

• 
J. 

'CJ41 6(1 0 020r!G 
. • r. .. • ,. • 
~· '-• 14 .1 C• J. 
.... n"' """" •.: ·' 't ! r;, c. 
·) ~4 163 .... · ... . ,. ... 
·-· :_. 't .!. ~ '1' 
... 0~ .-: . .. ~ ~ ·-· v ., J. 0 ..,., 

004 1E. E. 
0 0 4i67 
.... ... .... .. ~ 0 
.... ·-· ..,. .L , ' 

,...,.._,4_ .. .. . ,..., •. 
• ~0 '<J __. • 

057000 , ... (,,... .... 
IJ .1 r .,.1 \.' ,_. 

00 lOOr.:: 
00 412t. 
0 1 .., (i fi fl " ~ . .. -
(\ " . .... ,.. .-. 
"' t.• .1. v "' ~ 

A 

•• J. 

• 1. 

A 
') 
" 
I 
-·· " i"'~ fi.-11~1 -'· · -' 00 ~ 21 2 ~: 

..... ..c .. - 2 •. • ,_, .,. J. , 
,·, .-. ¥.. . ...., •'"\ 
·-· ,_ • ...,. J. ,. ~,;. 

., ... .... "..,4 
; . .;"+ J./ 

·n •..,r•"··· '-! _,_ r ·' l' ._1 

" ""' ..., r; .-o .~ 
t ~ ~ ,_, ·-· ,_, 

147000 

• 

• J. 
r 
J. 

T 
' · 

1 8 46 
184?' 
1843 
1849 

18~0 

18:11 

1852 
1 ,.., ...... 

C• '-' .:> 
1854 

1855 

18:!i6 
18:i7 
1858 

G015 

G020 

G0 2:5 

13:59 LDtl 

1861 ll( 

18 62 
1 8E,3 
1 864 
186S 
1 ,.., 6 ,. 

0 "' 
1867 

1868 

1869 
1870 
1871 
1872 
'I l"'o ..,. -. 
! \';'(.,.> 

1874 
1875 
1 876 
18 77 
._,....,...,~ 

!Ct' O 

18 7'3 
1880 

1881 
18S2 
10Co":t 
"' ..., '-0 • .., 

1 
,.., ,.... .• 
0 C• ~ 

18 85 
1886 
1887 
1888 . ,.., " " .1 Ct C• .. =' 
18 9 0 

1391 
1 .~ '=" -. ·=- :. ,:, 

18 9 3 
1894 

1 895 
1896 

1897 
1898 

1899 

llf 

• 
L DNS 

LOO S 

1 :'10 0 LOlO 
1 901 
190 2 
1 903 
1904 

1905 
1 so e. 

1·90 7 
19 oa 
• 1"\ n 1"\ 
.1 :1V ;> 

1910 
• " • 1 .1. -:? ,;, 

1 9 J. 2 

191 3 
.. .-. . ... 
.1. j" J. ~ 

• •"'\ .. t:' 
J =' J. ._1 
.. ·"""' .. ,-
.1..:? .1. 0 

1917 

:_o 14 

L01 :5 

LDA"
ERA 
STA ll! 
J MP 

JMPM 

..JMP 

LDA 
LDB 
J 11PM 

J t·1 p 

LDA 
STA 
J 11P 

J r1P M 

' ... '"' ..J , . , i' 

ENTR Y 
LDA 
SUB 
JAP 

STA 
" .,..A 
- I 

~ TA 
S TA 
S TA 
D ~~ R 
S TA 
STA 
LDA 
S TA 
LDA 
J A 1'1 

L DA 
ADD 
S TA 
LDB 
LDA 
:..SR A 
AI~ A 
STA 
LDX 
JMP M 

SUB 
JAZ 

SUP. 
JAZ 

SU B 
' A '"' .J ,. 

ADD 
-' t.Hl 

STA 
LDA 
DAR 
STA 
LDA 
JAP 

L D ?( 
, J M P M 

, D" '- {\ 

..iHPM 

T ;: A 
STA 
LDA 
JAP 

LD A 
JAP 

LDA 
"'D " t1 I J.o 

SUB 

. .. ' . . -- .. .. .... . . . ... .... . .. --... ·--·~--...... . .. ... ~- ... . ·• 

.. - -- --· ·· - ~· 

RPG RT 

~J 0 
CN Tl 
~l 0 
GLES 

CI1PR 

G003 

TRUE 
T o, ,• 2 
1 (') 

S I f·i 

G005 

~; ~GN 
ern 1 
G 0 1 2 

' D t·' ,... ,_ , ~ 

... ......... 
J.tlf 

PEND 
wo 
RTOF 

-. ... I "T' 1 ,_. ll I 

L DI S 
Tt1P Y 
Dt'lPT 

,.. '" T ·::. '-11 c. 
ALFG 
tl L E 1 
I ... 1 G '" Lll.J I 

LCBT +3 
L065 

" " ; .; I) 

!H. s 1 
T M P :x: 
' :~ B' 'f' + 2 .. ·~ I 

·::. 11 -::. ·- '~ .;;, 

DNS: K 
!JPO $ 
To ,::; 
GBAI 

B 
L015 

016 
L060 

014 

012 
L 0 3'J 

:- ~1 P A 
L ~!G T 

UlGT 
CNT2 
L 030 

~~ 0 
::.:FTL 

- , .... ""' X t 1·1 r 
PO S O 

CNTl 
LCBT +l 
L005 

CNT2 
I •'"a •'"\ C' 
L.. •) c. ._. 

I ••• - T ,_ . ., :_) 
-r. ,., ~o ~ s..• r ·..!> 

'i!:tEC 

• 

• 

.. .. .. 

PRO GRAM PAG E 27 LISr iN G PAGE < 

COMPARE THE ALPHA VALUES 

S.E T T H E 1'1 0 D E V I 0 L A T I D t-1 I N D I C A T 0 R 

GO SE T THE RE S ULT fALSE 

SET THE ENTR 't ' S SIGN ~~EGATIVE 

•LOAD NUMERIC INSTRUCTION 

!tRETURN ... .•. 

THE LO AD NUMERIC SUBROUTINE 
IF THE ~OR KL I S T WILL OVERFLOW , 

HALT 

ZERO 6 WORD S OF THE WORK LI S T 

INITIALIZE THE PO SITION POINTER 
IN JTIALIXE THE NEGATIVE I NDICAT OR 
THE NEG AT I VE OYERPUNCH INDI C~T OR 
INITIALIZE THE OVERFLOW INDI CAT OR 

ON 

I NIT I AL IZE THE 
HIITIALIZE THE 
SET THE LENGTH 

DECIMAL POIN T INDICATOR 
SPEC IAL CHARACTER FLAG 
Of THE ENTR Y 

PI CK UP 
· JUMP IF 

THE MODE 
ALPHA OR 

I f-!D I CATOR 
IM PLIEDCNaRMAL IZED ) 

SET TO THE BOTTOM OF THE ENTRY 
IN ITIAL IZE TO LAST WORD OF ENTRY 
THE PO INTER TO TH E FIE D DATA DEXCRIPT ION 

GET THE IMPL IED DECIMAL PO S JTION 

TO ALPHA LOCATION POl tiTER 
GET THE NEXT BYTE AND IN CREMENT 

IF A BLANK CON T I NUE 

IS IT A DE C::MAL POINT .. 

IS I T GREATER THAI'! 3 

IS IT LEES THAN 0 

DE CREMENT THE INTEG ER CO UNT 

I F THERE HAS BEEN A DECIMAL POINT, JUt1P 

S HifT THE Et!TRY ONE DIG!T TO THE LEFT 

SET 
OUT 

TO 
PUT 

LAST DIGIT 
THE DIGIT 

SET OFF NEGATIV ~ FLAG 

THE COU NT 
IF STILL 

ON THE 
SOME TO 

IF DECH1AL 
JUMP 

SET OFLOW 

. .. ~ ,, _,., 

POTN 

I t l PUT 
PROCESS • 

DCCUJ;:E D 

• 

G.DN TINUE 

861 ) 

C. ·:> 
' <:. 

02 

fl ·:• - ~ ....... 
u c 
02 

02 

" ... u c. 

,, ~ 
u c 

01 C4·:> 
' '-' '-

0 I .-. • .-. 
... ~0 • ..,. ,::J 

01844 
1 .• , 1 .-. 4 c: ·=0 .j 

01846 

01847 

01 •:>4C• 
""-' •..J 

0 H:49 
0 1 s 50 

0 H:51 

01852 
01853 
01854 

02 01856 

02 0185? 
0 .-. -·-
02 
J2 

01
_.,,.,.., 
0 •JO 

0185'3 
01860 
0 1 8 6 1 
018 62 
0186 3 

G2 01 864 

.~. . .... 
i) c. 
ft ~· - '-

02 
(:2 
n ·"'• " -- '-
,., ·:> 
"' ·-
•"J .... . ..;. 
.-. '"• ._; c. 
,., ... 
.... ·:. 

n ·:· - ,_ 
02 
... ~ ·:· -· '-

.-. .-. 
'.1 •':. 

.... . -. 
·-· .:. 

0 ~:· 

.-. -. 
0) .:, 

,. • ::o 
o_t ,__ 

it ·";.· . ' ·-
f_J ? 
0 2 
.•. . ·. 
r • . ' ,_. ~ 
[ ' ;. ·-

n ·=· - ·-

0 1 0::• 6 t::' ,_. •J 

01866 
01:367 
U'1°6'-. I,J . "-' 

01869 
01:3 7 1) 
01 ·:•/..,, 

... o .. 

01872 
018 73 
O IQ--, ,.t 

.l ~~ I '"t 

0 1 "'"'"' ·:· r .J 

OlE:?.;; 

0 1 
0-0 ...., . , 

0 0 0 . 

0 
(• l ·=· ., •:) ~ , .... I ~· 

0 · ·~·· ·· J. •:• I:J t , l 

01::: 8 1 
0 1882 
018 8 :3 
018 8 4 
0 1C•u.:: 

- "-' 0 .. ! 

()l
o .. ,r, ,, 

I 0 C• v 

(•1""•""> '-1 C• C• ( 

018 88 

0 1 C• .;- •:) . .. ._, . ..., 
0 1"' "(1 .. C• -~ • 

0 189 1 
r.J 1 ~ ca ":I .. '- •' ·-
( I 1 •C""' • .;. =' "'t 

( t 1 ·:> ... "' '.J ,., _, ..... 

1)18 96 
018 '3::' 
r-1 • -=~ '1 ·=v .. '-' ..1 • : 

01 89 9 
0 t 9(10 

01901 
0 19()2 

02 0 1903 
::::: 0190 4 

..... .., 
IJ .:.. 

U2 
02 
(' 2 

(• .-. 
·_I t:, 

.-, -. c .;:, 
•) -. :. c. 
02 

0190 3 
0 1 9 0 {, 
0 190 ? 
01 0'1'"' •• '· o;) 

0 1 9 0 ·:; 

0 19 11 
... ro•r• l " .1. :- ,-

1) 19U; 



-. 
. .. . . . . - ... - -· . .. - - . ... . . . -- -· .. 

I 
E.2 VORtEX! LISTING 

00417:5 
004176 
0 04177' 
0() 4200 
004201 
oo 4cOc 
~0 4203 
004204 
!')0 420:5 
00 4206 
0 042 07 
00 4210 
00 4211 
00 4212 
004213 
00 4214 
00 4215 
0042 16 
004217 
004220 
004221 
00 4222 
00 4223 
00 4224 
:J0 422~ 
004226 
G0 4227 
00 4230 
004 231 
00 4232 no_,.., ...... -"1 
v "+C.~ "' 

00423 4 
00 4235 
004 236 
')oJ 4237 
OD4 240 
1')0 4241 
0 042 42 
::. 042~3 
0 04244 
0 042 4~ 
00 4246 
0042 47 
'J 042:SO 
00 4251 
0 04252 
00 4253 
00 4254 
00425 ~ 
~ 04256 
00 4257 
~0 426 0 

00426 1 
00 4262 
00 426 3 
J 04264 
00426:S 
00 4266 
00 4267 
004270 
004271 
0 04272 
0 04273 
004274 
00427:S 
C04276 
004277 
004300 
00430 1 
00 4302 
00 430 3 
00 4304 
::'') 43 0 5 
OO•-l306 
00 430 7 
"1) 431 0 
00 4311 
0 04312 
0 04313 
: 043 14 
0 04315 
0 04316 
0 04317 
0 04320 

"0 4"""' """-' •J ...:- c. ~ 
00 4 330 
no 43 31 

. ' 
• . ; . . 

o s 7 b oto· I 
0 1 7 tl OiO I 
1 470 O!O I 
0 0 1 0 110 A 
o o 4 e 1:2 R 
05i"OQ'O I 
0 3 7 0 0:0 . • 
OO~OQ,O 
o o 341A 
0 1 7 0 o:o 
00531.1 .. 
C01QIH 
o o 42 d1o 
c 1 7 o oio 
1:5700~0 
11700!0 
1 1 4 2 Qi 1 
0 !17·0 Q;O 
o o z o o;o 
oo;33~7 

o 1 7·o a;o 
0 0 10 Q;c: 
10401,2 
0 2 7' '0 0:0 
01i"OQ·O 
OOlOO' O 
0032t4 
ooioO'o 
10407..2 
0 D'O 0, 0 
00103-4 
OO·H~. 2 
OO:!i3~1 
OS70QO 
037000 
C17CIQO 
057000 
0020Q.O 
OOS647 
oo2odo 
0036~6 
001000 
0041~2 
127000 
001' 0 1 0 
C04~l1 
00~001 ' . 
os::ro~o 
0470QO 
001000 
00 4164 
14i'OI) O 
001010 
"04""1" ""' ... .;:, . _, 
0 570 Q 0 
017000 
001002 
o o·4c: :n 
0170Q O 
0010\}2 
0041f?4 
0 1;700 0 
14700 0 . -
00 .1010 
004304 

I 
A 
R 
I 
.A 

~ 
I 
r 
I• 
ii:. 
I ' 
A 
R 
I 
A 
R 
I 
I 
A 
R 
A 
R 
t 
A 
R 
A 
t 
r. 
I 
I 
A 
R 
A 
R 
~ 
R 
I 
A 
R 
A 
t 
I 
A 
R 
I 
A 
R 
I 
I 
Fl 
R 
I 
A 
R 
I 
I 
A 
R 
I 
A 
R 
I 
A 
R 
I 
I 
A 
A 
R 
I 
I 
A 

~~rga~ 
004164 
127000 
00~004 
0041£;4 
0570PO 
0 17000 
05.4t ·to 
0 01000 
00 4H 6 
01i"OQO 
0570QO 
O OJOOO 
00 4 2 55 P, .. 
00 2000 A 
goz7~1 R 
14 7 0 0 0 I 

• 

19 t"e 
1919 
t9co 
1921 

1922 
1923 
1924 

192::1 
1 926 
1927 . 

L021 

1928 L02:1 
1929 . 
19 30 
1931 
1932 
1933 

1934 
193!i 

1936 
19 37 
1938 

1939 

1940 
1941 

1942 
194 3 
1944 
194::5 
1946 
1947 

1948 

1949 

• 

L026 

L030 

19:50 L039 
19:51 

1952 
1953 
1954 
1 955 

L03S 

L036 

19:56 L040 
1957 

1 9 :i8 
195 9 
1 ':> 60 

1961 
1962 

1963 
19 6~ 
1965 

1~ 6 6 
196 7 

1968 
1969 

1 970 L04 4 
1 97 1 
1972 
' 9""" .l I .:, 

1974 L04~ 
1'3 75 
1976 

19 77 

1978 
1 97'9 00 1 0 '* 0 A 

G043}1 R 
0 170'DO I 1980 
00::53)1 A 1 98 1 
0570~0 I 19 8 2 
;:; 4' 7 0 0 0 I 1 'J 8 3 
r:o t ooo A 1 98 4 
00 42~3 R 
017000 I . 1 9 85 
1470_0 0 I 1 9 8 6 

L060 

1 .. 
' • , 
.. 
' 
i . .. 
.! 

• 

STA 
LDA 
SUB 
JAZ 

STA 
LDX 
JMPI1 

LDA 
DAR 
JMP 

LDAllf 
AtlA 
ORA 
ORA 
STA• 
JNPM 

LDA 
JAPllf 

LDB 
LDA 
J ~1P M 

JMP• 

LDA 
JAN 

DAR 
STA 
LD X 
LDA 
STA 
JMPM 

JM.PM 

JI'IP 

ADD 
JAZ 

TZA 
STA 
INR 
JMP 

SUB 
JAZ 

STA 
LDA 
JAP 

LDA 
JAP 

LDA 
SUE 
JAZ 

ADD 
JAP 

ADD 
JAti 

STA 
LDA 
~- T "
..::, ' 1'1 

J ~1 p 

LDA 
STA 
J I·~ p 

JMP M 

SU B 
JAZ 

LDA 
DAR 
STA 
INR 
J t1 p 

LDA 
SUB 

RPGRT 

TMPY 
NDEC 
DPOS 
L025 

LNGT 
wo 
SFTL 

LNGT 

L02 1 

wo 
WMSK 
CNTl 
LDIS 
wo 
TWZE 

Tl': p '( 
LDNS 

I X 1 
TRUE 
SHI 

LDNS 

U~GT 
L014 

LNGT 
Dt1PT+ 1 
DMPT 
11 G! T R 
POS O 

DRDM 

L014 

03 
L0 4~ 

CNT1 
ALFG' 
L015 

0 1 1 
LOSS 

TMPA 
LC BT+1 
L035 

ALFG 
t ,., • ., 
\... IJ J. .;.) 

TM PA 
033 
L044 

0 13 
i..Oi.5 

012 
LrJlS 

TMPA 
N~GN 
LDIS 
L () 1 0 

tlSGN 
CtiT1 
L036 

GBAI 

R 
L04~ 

i..CET . 
LCFT 
LCBT +l 
L Q2 5 

LMGT 
NDEC 

.. 

- . ......... ... . _ ... ____ - -·- . ..... .. . . .. . . . - . --

...... 
• 

PROGRAM PAGE ea LISTING .PAGE < 

SET TO SHIFT ENTRY 

IF' NO MORE SH I F'TS ' JUMP 

SHIFT THE ENTRY ONE DIGIT LEfT 

DCCREMENT THE SHIFT COUNT 

PRE PARE TO DR IN SIGN 
THE S IGN . 
NEGATIVE OVERPUNCH 

DO NOT ALL~W ANEGATIVE ZERO 

SET THE OVERrLOW INDICATOR ON 

SET THE INtiCATOR 

DONOT PLACE MORE THAN 9 PLACES AFTER THE 
DECIMAL POINT 

OUTPUT THE DIGIT 

CONTINUE PROCESSING 

IS IT A MINUS SIGN 
IF A MINUS S IGN SET NEGATIVE FLAG 

SET OFr THE NEGATIVE FLAG 

SET THE SPECIAL CHARACTER rLAG ,CONTINUE 

IF A -C-sCHEAK FOR AN R 

IF' IT I S NOT THE LA S T CHARACTER 
INCREMENT THE SPECI~ L CHAR . FLAG 

IF A SPEC . CHAR . HA S OCCUR£D, 
CONTINUE 

. . . . 
-

962) 

02 01914 
02 01915 
02 01916 
02 0_1917 

02 01918 
02 0 1'319 
02 01920 

02 01921 
02 0 19 2 2 
02 0192 3 

02 01924 
02 01925 
02 0192 6 
02 0192 7 
02 0192 8 
02 0192 9 

02 01930 
02 01931 

02 01'332 
0 2 0193 3 
02 019 3 4 

02 019 35 

02 0193 6 
02 019 3? 

02 0193 8 
02 019 3 9 
02 0 19 40 
02 0 1941 
02 01942 
02 0194 3 

02 

0 -:. ..... 

02 
02 

02 
02 
02 
02 

02 
02 

o::: 
02 
0 .... c. 

02 
n, ? . '-

02 

01944 

0194 5 

01946 
0 !94 7 

0194 '1 
01'34':! 
0 1950 
0 19 51 

0195 2 
0 19 58 

01954 
01955 
0 19 ~~ 

019 5? 
0195 :3 

IF' IT IS A OVER PUN CHE D 0 SET NEGATIVE B.2 1) 2 
0 195 '3 
01960 
01961 

lr IT I S GREATER THAN AN OVERPUNCHED 9 

OR LESS THAN AN DVERPUNCHED 1, 
DONE 

SET THE NE GAT IVE OVERPUCH IN DICATOR 
PLACE THE DIGIT 

SET THE NEGATIVE INDICATOR 
G 0 ~ E T T HE S P E C • C 1-: A R rt C T E R r L A G 

GET THE NE XT CHARACTER 

SET NEGATIVE IF AN R 

'· ·, 
RE S TORE THE PODNTER AtlD THE 

COUNT 
SET THE SPECIAL CHAR ACTER FALG 

SET THE OVERFLOI.l 

. . 

D 

•) .... ,_ c. 

n-:o - ._ 
02 

02 
,, " v c. 

02 
!) ·;· .. '-

02 
'! .... , 
u c. 
0 ~. 

c. 

· 02 

0 ~. C'_ 

02 
0 2 

0 1962 
0 19 6 3 

01964 
0 • Q 6 ,._. 

L ~ -.J 

01 '" '""' ~ 0 l;_;t 

01 9 6? 
0 1'? 68 
0196 ':l 

0 197 (1 
(11 971 
019 72 

0 19 73 

0 19 74 
0 ' •:. ., c· 

L ./( ._1 

0 197 f.. 
01977 
0 197 8 

'J ':• Q 1 C! 7 •:'1 • L.,. ... • • • 

i~2 0 198(! 

02 01 9 8t 
O;:: 01 9t:2 

• 
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E . 2 VORTEX LIST I NG 

'' n A "'=' ~ ':" \.OV "'T _ _ _ 
,.. ,..,. __ _ 
;.J U'"t...).j.j 

004334 
0 0433~ 
0 04336 
00 43 37 
004340 
00·1341 
0 04342 
~.0 4343 
(10434·4 
004~: 45 .., ro_.,.., ... , 
IJ 1,.1 '"f" ...::• ..,. r;. 

0 0434 7 
n '' .~ "> ..: n '.1 .... ..,. ..... ..J 1..1 

i"• , • ."1 """ C' .. :.• .._, :.t ..:· ._1 j 

C 04 3:l2 
004 35 3 
004354 
0 ('\ .• """ -:' C" 

I) "i' .,:, .._I ._; 

no.o1 ' >C:6 ...; "'T .,_} _, 

''""'.- "" '"""5-... , u ~.,j 1 
.... ..... ... ...... , ~ 
VIJ ~t ..:-C:•IJ 

0043€.1 

0~7 000 
Ul70GO 
O:i 7000 
03?000 
057 0 00 
002000 
00 3 41 1t 
0 17(100 
005311 
001010 
004347 
001000 
"'04 .... ~'" .... ~ ...:· ._1 

0 1 7 'J n •' 
... u ·-· 

'o:- 1""7'nnn 
~..._ v ........ 
~" r.:· .., ,., " ,.., 
.... ·-· t ,_, :~' :_1 

OO. l OGO 
004253 
0042·:t 1 
r.t'\tr'>n .1 
UI..I!IJ W "'t 

n n "'.-. .. c 
..., '"" li,f- .;;. 0 ._: 
r.'=' 7(•!"! .... ,. "' '-' ..... .. . 
~1 -?t"or.l"'\ 
,_, J. , '·' ._t .... 

002 0J O 

I 
I 
I 
• L 

I 
A 
R 
\ 
A 
A 
R 
A 
R 
[ 

I 
• J. 

A 
R 
~l 
A 
R 
• • 
• J. 

~~ 

1987 
138 8 
138 3 
19 90 
1991 
19'32 

1993 
1994 
1'39:5 

1 '3 9 6 

1997 
1 "='"'3 ... .... ... . 
4 .-. .... '""" .i. :.., =' _., 
2 000 

20 01 
"""" n ro " " .:.. l.; l . .l .::. 

2 003 
"""' "' ,., ... 
..:;. v · .. • l, ... 

....,n ne:
,;. 1.) •·-' .,) 

L 062 

L063 

LC6!5 

n n ... ~6"' oo•onn u v '-t ..;, ..:• J. \. tt : .. • A 2 006 
00 4 364 104072 R 
, .... n ...._ .-., c_ C' 
'-' l ' ~ .,:. 0 ._1 

nn.• - ~c 
UU '"t ..JOv 

0 04367 
•'" 4" ""'0 I,IV ..;,~I 

n n ·' -..., 1 .l l,.l ~ .jl' 

nl Q·i"':'' -:":' 
·' \,; "i" """' , c. 
nn .... ,....~-
1.,1 1. 1 '"f •.J I ..:J 
l"• t"'.-1 ...... "":"4 
•' 1,1 '1' ..:· ,. 

Oo .· ~·· e ., .... ,' .J 

00 437 Eo ... ,.. ... -..., .... 
U U ._,. -~I ' 
n n <1· 400 1 ... OJ I 

00 4401 
r' ......... 0 ~ 
·J ·.~ "t 't c: 

r. ,...~ .... o · · ' ;_, "+ ~r ..,. 

') A' Oe I I I • ·. .. • I ... . . : ... 
,.,n.,,,06 
·-· .... ..,. "'T 

00 4'-:· 07 
00 4 410 
f'\C. ,l-''1 ..; v ...,. - , ... 

00 44 ~2 
""~·" ""1"' ~ \,! ..,. "-t .;, 

00 44 1 4 
:)0 44 1 ~i 

')044 1 6 

'":0 4417 
'"' 1'1. ,.. •• .. ., n u •.1 .... . t c. ·-· 
00 4·~21 
0 n "' '-' '=' -=-"- "T •''- "" 

" """' ""- ..... 'J f.J Lt ..,. c. .;. 
0 o"\ .. .. - 4 v ..., • .,. c 
nn .. ,,, -.c; 
.,,,._o·y~ C. ., o 

'" t'l •• .• "" b' v ., •; ... ,c. 
1) 0 4 't 2 7 ,., ,... _. ,.,.0 
U Lo "+ 1 T .._, 
~ . t. 
• :.1 
(': ~ 
• : 1, ! 

r r 
' ' 

.. . .. -· ... 
"t ' !'.;1 C • 

..., ,... ...... ........ 
v._,. ,. ~ ~ . ..-
•• , ......... c-. . . . .. ..... .., ~ . .... . ' ..... ,_ 
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liE XCHANGE THE ENTRIE S 

liS ET UP FOR COM PARE ROUTINE~ 

COM PARE THE 8PER ANDS 

SUBTRACT TliE TWO ENTRIES 

~R E SE T WOR KLIST BOT TOM ,. 

liL OA D NUMERIC IF" t~ 0 T S: TACK 

IF IT IS AN IN VERTE D DIVIDE s 

~ EXCHA NGE THE ELEMENTS . 

ZERO TH E ll UFFER 
i( 

SET THE MAXI MU M SH IFT FO R 
"'{ 

SET TO UNIT S POSIT I ON 
• 
S ET IHE SI GN OF THE RESUL T 

* PR EPA RE TO COMPU;E 

C CM P ~ RE TH E E~ITRIES 

SHIFT L!JUER EUFFER 

•S ET SH if T 
!I SH IFf TH E 

"' I F D I 'v' I $ 0 R 
• 
OVERFLml p · 

LDCAT I O!i 
UP PE R E::.JFFE R 

S Pl ALL 

~ RE S ET SHI FT COU~l 
• I ;·l ::RE M EN T : ! ·: r:. I• ~1 F' 0 I ''I T E R :'.!: 
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E.2 YORTE X LISTING 

00 4734 
004735 
0047 3G 
0 0 473"7 
00 4740 
00 4741 
0047 42 
00 4743 
C0 4744 
0047 4:5 
0 04746 
0047' 47 
004750 
(10 47'51 
0 0 47'::52 
00 4753 
0 0475 4 
00 4755 
00 475~ 
0047 :57 
0047 60 
0 0 4 7 61. 
:J0 4762 
00476 3 

00 3 647 R 
017000 I 
0 0 5 31 1 A 
0 0 1 0 10 A 

2202 D0!50 
2203 
2 2 04 

R 005224 
0 5 7000 I 
0 020 0 0 A 
003666 R 
017000 I· 

I~ 
. A· 

220:5 
2206 

2207 
220.8 
220~ 

1 2'70 0 0 
0 0 5 014 
oozooo 
0 0" 3414 
00 2000 
0 034 5 1 
0 1700 0 
00 1004 
004 735 
00500 1 
05700 0 
057000 
001000 
00 471 2 
000157 

A·: 2 2 1 0 
R ~ 
A; 2211 
R 
I : 2212 
A. 2213 
R; 
A 
I 
I 
A 
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2214 
2215 
2216 
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221~ 
2220 
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DMB3 
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MUL 00 4764 

00 4 76 5 
00 4766 
0047'6 7 
0047 70 
:)0 47?1 
00~ 772 

004 773 
00 4774 
Of.or~. 77 5 
IJ 0 4776 
004777 
0 05000 
0050 0 1 
00500 2 
0050 03 
0050 04 
00 500 5 
0050 06 
0050 07 
0050 10 
0 050 11 
(.1 0:50 12 
00 :50 1 3 
0050 14 
00 :5 0 1~ 
0050 16 
00 5017 
005 02 0 
0050 21 
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005023 
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0 05025 
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0 05032 
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00 5040 
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'"1050 42 
() 0:50 4 3 
')050 44 
005 045 
00 50 46 
0050 47 
0 0 50 50 

002000 
00 40 72 
037000 
oo5oo z 
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0 001::14 
0 05345 
001002 
00 4 770 
067000 
067000 
017000 
00 5014 
127000 
0570 0 0 
01?00 0 
0~ 7QOO 
00200 0 
003334 
0 1 7000 
0 2700 0 
067000 
002000 
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0 0 101 0 
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005014 
006015 
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R 
I 
A 
A 
R 
A 
A 
R 
I 
I 
I 
A 
I" 
I 
I 
I 
A 
R 
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I 
I 
A 
R 
A 
R 
A 
A 
R 
I 
I 
I 
A 
A 

2223 MUL$ 

0 170 0 0 
144236 
001004 
00 :51 77 R 
0:5700 0 I 
01700 0 I 
147 000 I 
0:5700 0 I 
005002 A 
004:54 2 A 
127000 I 
0 5 7000 I 
00 :5 001 A 
0 ~7.0 00 I 
00 4444 A 
0570 00 I 
0 1 70 00 I 
14 70 00 I 
057 000 I 
01 4 2 11 A 
(1 57000 1 
0 1700 0 I 

On C'f'llt"• t" e -, o nt"', T 
V..JV Y.l l'..J' l:V .L 

0050 52 0 1 7000 I 
00 ~ 0 ~3 C 270 00 I 
00 5 05 4 OG700 0 I 
0050 55 00 2000 A 
00 50 56 003635 R 
o·05057 127000 I 
005 060 05700 0 I 
0050 61 034200 A 
00 ~062 002000 A 
00 ~06 3 0027:3 0 R 
005 064 004~144 A 
0050 65 127 0 0 0 I 

22 24 

2226 
2227 

2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 

...... 3 ... c.c. ,. 
2238 
2239 
22 40 

2241 

2242 
2243 

2244 
2? 45 
2246 
2247 
2248 

22 49 
2 2 50 
22~1 
c>2 :52 
2253 
22:5 4 
225:5 
2256 
2257 
2258 
22 59 
2260 
226 1 
2262 
2263. 
2 2 64 
226 5 
2266 
'"''"'6 ... cc. " 

MO 0 1 

MOOS 

• 

2268 MOJO 
2 26 '9 
22 70 
2271 

2272 
::)2~'"' ~ .. ,. ~ --..,. ... C. C.t' "'t 
.,... __ _,C' 

C.C. f._j 
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• 
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LDA 
DAR 
JAZ 

STA 
JMPPI 

LDA 
ADD 
TAX 
JMPI'I 

JMPM 

LDA 
"JAN 

TZA 
STA 
STA 
JMP 

~ATA 

JMPrl 

LDX 
TZB 
STBE 

DECR 
JAP 

STB 
STB 
LDA 
TAX 
ADD 
STA 
LDA 
STA 
JMPM 

LDA• 
LDB 
STB · 
JM P P1 

..!~Z 

TAX 
LDAE 

ADD 
STA 
LDA 
SUE 
JAN 

STA 
LDA 

· S Ll B 
STA 
TZB 
LL SR 
ADD 
STA 
TZA 
STA 
LLRL 
STA 
LDA 
SUB 
STA 
LDA 
STA 
LDA 
STA 
LDA• 
LDB 
STB 
JMPrl 

ADD 
STA 
lDX 

. j ~1PI'I 

LLS R 
ADD 

' •• 

. . . . . 

• 

. . . ... . .... . . 
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-
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u ~~ E>( 
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005760 057000 I 
COS76 1 001000 A 
00~762 0024U5 R . . . "' . 

' «''..,..,; '.·· .•• 
' ,_J • 

00:5763 00200 0 . R 
00:5764 004 417 R 
O O:i76~ 017000 I 
0 0:5766 047000 I 
00:5767 001004 .R 
00:5770 00241::S R 
005771 017000 I 
005772 · 00100 0 A 
00:5773 006017 R 

2633 
2634 

STA 
JI'IP 

. 
PS']S 
I H 1'·· . 

263~ • . 
2636 • SKJP 4 Ir rALS£ · 
2 63 7• • 
2638 SK4F' 

263'3 
2640 
2641 

2642 
2643 

2644 • 
• 

. .. 
.JKPPI ·; 

' . . 
LDA• ' 
INR 
JAN 

LDA 
JMP 

264~ • JRAnCH F'ALSE 
2646 • 

.. 
' 

LD;J S 
J 

w o' wo· 
I l'tT 

o6i 
BR.U4 

005774 017000. I 2647 BRr LDA TRUE 
00~7~5 001000 A 2648 .JMP BRT1 
00:5776 00600 0 R 

2649 
26:50 
2651 

• 
• B'RAMCH TRUE 
• BRT 
BrHt 

TZA ' 
E'RAII 

, INR . 
JAP 

"'8 . . 
uo 
tNT 

. 
• 

. . 

.. ~, · .. _, __ 

GET IMD~CATOR : YALUE 
' . : : 

NDiol ON THE LI$T 
1' EST I r. : TJ~ U E . . 
. TRUEt ·. NO SKIP 

. 
rALSEt( SKIP 

. . 

GET LDGI~AL YALUE 
F'ROM WDRKLIST 

f'tO BRANCH 

· . 

00 :5777 
00 6000 
006001 
0 0 6002 
00 6003 
006004 
00 6005 
00 6006 
006 007 

00~001 A 26~2 
1370 00 I 26:53 
047000 I 26:54 
001002 A 2655 
002415 R 
00,001 A 2656 
027000 I 2657 
002 000 A 2658 
003214 R 

TZA 
L:DB 
JMPI'I 

RESET PREYIOUS STATEMENT lNDICATDR 

0 06010 
006011 
006012 
006013 
006014 
0060 15 
006016 
0060 1 7 
(106020 
006021 
006 02C: 
00 6023 
0 06024 
00 602~ 
0060 26 
0060 27 
006030 
C0 6031 
006 032 

006033 
:)06 034 
00 6035 
006036 
1)0 603 7 
006040 
006041 
006042 

006 043 
') 06044 
0060 4!5 
00 6046 
0 06047 
006050 

0060 51 
0060:52 
0060 :5 3 
0 060:54 

0060:5::i 
006056 
006 0:57 
006060 

. . . 

2659 • 

IPRE 
SIN 

~660 • BRANCH UNtBNDITIDnAL 

0 17000 I 
0042~7 A 
001002 A 
006023 R 

2661 ll 
2662 BRU •• · 
2663 
2664 . . 

0 170 0 0 1 ·2665 
• 0 0 4246 A· 2666 

004306 A 2667 
127000 ! 2668 BRU4 
0570 00 I 2669 BRU3 
001000 A 2670 
002415 R 
0 1700 0 I 2671 BRU2 
001010 A 2672 
0020 24 R 
127000 I 
00 5014 A 
0 1:5 000 A 
00 1000 A 
006 020 R 

2673 
2674 
267:5 
2676 

2677 • 

LDA 
LRLA 
JAP 

I..I1A 
I,.RLA 
ASRA 
ADD 
$TA 
.JMP 

LDA 
JA Z 

ABD 
TAX 
LDA 
JMP 

2678 • PEitf"DRPI 
2679 • 

A 2680 
I 2681 
I 2682 

00 !50 0 1 
0 !57000 
0!57000 
0 2700 1) 
002000 
002677 
001000 
o o 6 o·1 o 
0060 1 0 
OO:i777 
OO:i774 
006036 

I 2683 PER 
A 2684 
R 
A 
R 
R 
R 
R 
R 

127000 I 
005014 A 
0 15000 A 
0!54001 A 
001000 A 
1060 47 R 

268:5 

2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 
26'36 
2697 

:BRUR 
BRTR 
BRFR 
PERR 
• 
• CALL • 
CALL 

• • 

TZA 
STA 
STA 
LDB 
JMPI't 

JMP 

EQU 
EQU 
£QU 
e:au 

ADD 
TAX 
LDA 
STA 
JI'IP 

INTC 
us 
BRU2 

INTO 
6 
6 
INTH 
INTP 
lNT 

INTO 
EXIT 

BIAA 

0 ' 1 
BRU3 

RET ·I 
PST I 
I tfTP 
PUTL 

BRU 

BRU 
BRT 
BRF' 
PER 

BIAC 

0 ' 1 ••2 •• 
2693 
2699 
2 70 0 

• LOAD IND£)( F'RDI'f 

0 02 000 
00 2~23 
002000 
0 0 40 72 

002000 
00 2706 
0 02000 
00 30 :57 

A 2 701 
R 
A 2 7 02 
R 

• 
UNF' R 

2703 • 

JMPM 

JMPI'I 

2704 ~ STORE INDEX 
270~ • 

A 2706 XLF'R .JMP" 
R 
A 2707 JMPM 
R 

• 

STD . 

L~NS 

. . . . 
n:tllM , 

UNLl 

D F: B I l ' 
• 

.. 

TEST lf" IHDIRECT 

YES 
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£)(T£ND SIGN . . . 
ADVANCE COUNTER RELATIYE: TO SE LF' 

ADDRESS TABLE DISPLACEMENT 
ZERO NOT ALLOUED 

ADDRESS TABLE BIAS 

GET ADDRESS 

GET NEXT GENIC ADDRESS 
PUT TO &.fDRKLIST 

BRANCH 

GET LOCATION IH CALL TABLE 

SUBRDUTIHE ENTRY POINT 

SET TO .. T I ELD 

LOAD NU11fRIC 
• 

GE:T INTEGER F'RDM WCRKLIST 

CONYERT TO BINARY 
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02 02653 
0 2 02654 
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02 02659 
02 02660 
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0 -::' " .c. ·j L.. ...:• u .,J • 
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02 
02 
02 
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02 
02 
02 

02687 
02688 
02689 
026'30 

02 026'31 
02 02692 
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02 02695 

02 02696 
02 02697 
02 02698 
02 0269'3 

02 027(10 

' 
-- -· .. . 
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STA 
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006066 
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006105 
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006114 
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002000 
002706 
00200 0 
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R 
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05 7000 I 
001000 A 
002415 R 

002000 A 
002523 R 
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0 02000 A 
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00200 0 A 
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002000 
003160 
00444 4 
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00 1000 
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A 
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A 
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2726 
...,...,~..,. 
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27 33 
2734 
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2736 

2737 

2738 
2739 
2740 
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~ LOAD 
ll 
)f. 

)f. 

LD XL 

J MP I'I 

STA 

I ti DE X 

Ji1P M 

LDA 
J MP M 

J 11P M 

.... "' ..J n ,-

I ND EX 
E NTRY 
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J 11PM 

JM PI1 

L LRL 
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.;_.. I t; 

S TB 
JMP • 

TO 

FROM 
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~ T I1 

LDNS 

TO 

Uti L I 

DEBI 

TO 
I tiT 

S TO 

~ •' T 0 ~Y 

LDXL 

UNLS 

INT 

TO LIS T 

ST OR E IN • r ROM • INDEX 

SE T TO FIE LD 

L 0 A D N U 11 E R I C 

GE l I NTEG ER F ROM WORKL I S T 

CONVER T TO BINA RY 

ST ORE IN ' TO ' 

SE TU P TO LCB 

GET SAV ED 
LOAD TO 

' TO ' 
L I ST 
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I NDEX 

IND D~ 
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GET TABLE P OI NTER 
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006174 00 1000 .A 
00617:5 006201 R 
006176 0370 0 0 'i 
006177 002000 · A 
006200 00272 1 R 
006201 0~7000 . I 
0 06202 037000 I 
006203 002000 A 
006 204 002730 R 
006205 057000 I 
006206 017000 I 
006207 147000 l 
006210 001010 A 
00621 1 :006214 R 
0062 12 001000 A 
006213 006231 R 
006214 017000 I 
00 6215 002000 A 
006216 010660 R 
006217 1:57000 1 
006220 057000 I 
006221 017000 I 
006222 002000 A 
006223 010660 R 
0 06224 1:57000 I 
00622:5 117000 I 
006226 002000 A 
006227 010~34 R 
006230 0:57000 I 

006231 R 
006231 017000 I 
006232 001010 A 
006233 006244 ~ 
006234 002000 A 
00623:5 0063:52 R 
006236 002000 A 
006237 
006240 
0062 41 
006242 
0062 4 3 
0062 44 
00624~ 
006246 
0 06247 
006250 
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006255 
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006247 R 
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147000 
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0 02000 
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EQU 
LDA 
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MS-KD 
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MODE TEST 

ENTRY 
LDA 
LLRL 
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LDA 
JAZ 

JI'I PI't 
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YES 

NO, EXIT . 
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STDR£ AS SOURCE JVTE 

TEST POST CONTROL 
SECOND PASS 
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STORE NEW BYTE 
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TEST TO fiELD 
CCNTlf'IUE, MORE TO COI'tE 
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NDRMALlZED NUI'IERIC 

ALPHA DEST 
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001000 A 
106503 R 
017000 I 
147000 I 
001004 A 
00'6513 R 
Ot7000 I 
0 5700 (; I 
017000 I 
00 10 10 A 
006525 R 
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0 07717 000000 A 
00 7720 000000 . A 
0 07721 006010 A 
00 7722 00771 2 R 
0 0 7 7 2 3 . 0 0 2 0 0 0 A 
007 724 002063 R 
00 772:5 0010 26 A 
00 771:?6 002133 R 
00 7727 00 1 000 A 
00 7730 10767:5 R 

3464 
346~ 

3466 $PRct 
3467 
3468. 
3 469 

3470 

3471 
3472 $PR1 

347'3 

347'4 

347:5 

3476 

RPGRT 

LDJ 
J _JZ 

EQU 
LDA 
LDB 
CA LL · 

L DA I • 

STA 
t.IRITE 

LDAI 

CALL 

JBNz · 

LDL.P 
$PR1 . 

•• 
fCBl~ 
fCB1~+1 
MD~B 

RP~LD 

FCB1~+1 
. fctt~.t~.o.s 

. SPRl 

STAT 

SER 

~ RNT 

. 
> • • 

. , . . 
.. . 

JU"P IF LO HQT PRINTER . 

GET ~DRD COUNT 
A"D ADD~ESS .. 

... -·- . . ... . . . . •.·· - . 
• 

LJSTIH~ .PAGE < 884) 

c 
c 

02 034~7 
02 034:5 8 

SHIFT REQDRD R~GHT ONE CHARACTER 

02 0 ,345~ 
02 03460 
02 03461 
02 0346 2 

' . . 

URITE ~ECORD ASCII 

. 
• 

, 

CHECK STATUS 

110 ERROR 

• 

02 0346 3 

02 03464 
02 03465 

oz 03466 

oz 03467 

.0 2 0 346:3 

3477 fCB1~ 120t0t1tt"LD'•" ( I I 

' • c 
0 2 03469 

02 03470 
00773 1 000170 A 
0 07732 000000 A 
007733 000400 A 
00 7734 000000 A 
0~ 7735 000000 A 
007 736 000000 A 
00 7737 0 000 00 A 
007 7 40 146317 A 
C' 0 7 7 4 1 1 2 0 2 -4 0 A 
007 742 1202 40 A 

3478 • 
3479 • 

00 7743 
0 07 744 
007 74:5 
0077 46 
0077 47 
0077 :50 
0077 51 
007 7:52 
007 753 

007743 
127000 
057000 
002002 
010130 
017000 
ooeooo 
010002 
001000 
007561 

3480 • SPAPt 
3481 • 

R 3482 SPCE 
I 3483 
I 3484 
A 348:5 
R 
I 3486 
A 3~87 
R 
A 3489 
R 

• 

EQU 
ADD 
STA 
JAP" 

LDA 
CALL 

JI'IP 

• LCNT 
LC I'iT 
SO\/ 

TI'IPR 
SPACE 

WRI4 

3489 
3490 
3491 

• TOP Qr FD~N CLUHzl~) 

007 754 
0077:5 :5 
007 756 
007757 
0077 60 
007761 
007 762 

007 763 
00776 4 
00776 :5 
0077 66 
0 0 77 67 
00 7770 
00 7771 
007772 
n ..... -,~ ., ..... 
... ·-· ( ( ( .:J 

007 774 
0077 75 
(1(' 7776 
007777 
0 10000 
0 10001 

• 
3492 

A 3493 000000 
00~311 
00 101 0 
007762 R 
006110 A 
000300 A 
0:5 70 0 0 I 

• SLEIJ 
A 
A 

006~0~ A 
000404 A 
1 00000 A 
OOt>'l- 1 7 A 
007 ?3 1 R 
000 000 A 
000 000 A 
0 06 010 A 
007763 R 
002000 A 
002063 R 
00 102 6 A 
002 1 33 R 
001000 A 
1077:54 R 

3494 
3495 

3496 

3497 
3498 SL£W! 

3499 

3500 

3501 

3502 

3503 • 
3504 • 

ENTR 
DAR 
JAZ 

ORAl 

STA 
FUNC 

LDAI 

CALL 

JBNZ 

JMP• 

0 

0300 

FCB1~+2 
FCB1 ~t1St0 

SLE~' 

STA T 

SER 

SLEIJ 

3505 • SPACE N ~I"E$ CL UH=l~) 
3506 • 

0 10002 000000 
01000 3 0 57 000 
0100 04 010421 
o· 1 o o o s o s 7 o o o 

A 3507 SPACE 
I 
A 
I 

0100 06 006:505 A 
Cl l0007 000404 A 
0100 10 100000 A 
8 100 11 00241 7 A 
0100 12 007731 R 

. . 

3:508 
3~0 9 . 
3510 
3:S11 ·SPC1 

• 

EHTR 
STA . 
LDA 
STA 
FUNC 

0 
TI'IPR 
ONE 
FCE HJ+2 
F C"B 15,1~•0 

.,. 

" .. . 

SPACE tt LINES 

lOP-DF"-F'DRM 

MODIFY F"Utt CTifll'i 
GO TO TOP OF F"DR" 

CHECK STATUS 

1'1 0 D. I f Y F" U tt C T I 0 N 
SPACE ONE LINE 

' . .. . .. 

• 

02 03471 
02 03472 
02 03473 
0 2 03474 
02 034 ? 5 
02 03476 
02 0347 7 
02 03478 

02 . 0347 9 
0 2 .0 3 4 8 0 

c2 03481 

02 0348~ 
02 03 4 83 
02 03 484 
02 03485 
02 034 86 
02 03487 

E.2•*•••••• 

. . 

02 03198 

02 03489 
o 2 o 3 4 9 o· 

. 
02 0349 1 

02 03492 

02 0 349 3 

0 2 03494 

02 03495 
02 03 49 6 
02 o:::497 
(} 2 0 3498 
02 03499 
02 0350 0 
0 2 03501 
02 03502 
0 :::> 0""'0 "~ - ._. _, ..j 

• 



•· 

. . . 

' 

~ . 2 YORTE~ LISTING 

010013 
010014 ..... "" ()"• 
u " iJ J. ...J 

010016 
01 0 017 
0 1 0 02 0 
Cl 0021 
"I'"'"""'"""' :.J I.J U C. C, 

010023 
010024 
010025 
010026 
~11 002 7 
010(130 
:~U.l 031 

u1003 2 

r_tiOO.,.,. 
.1. • . ... -· 

01003 4 
0 1 003 5 
010036 
n,. """"" -~ t..~!UU~ .~ 

~10040 
()i(104l 
(110042 
:J10043 
010044 
n•nn .. ~ 
'.1 J. 1.) u .. ...J 

0 1 0046 
0100 4 7 
.... .. ....... 1 C" 0 
,_, ~ 4,.1 ~-· ..;) 

01005 1 
G10052 
0 1(1 (153 
010054 
010055 
0100 :56 
:J 10057 
G 10 0 GO 
..... .. ""'\,.,6 ' 
·.J l. J \.1 ' 

:) 10062 
010063 
G1 0 064 
:~:1006 :t 

Gl 0 06E. 
0 10 0 67 
O!'J0 7 0 
01007 1 
010072 
310 0 73 
:)10074 
:J 1C07~ 
010076 
010 077 
010 10 0 
010101 

000000 
000000 
0 0 ,. r. • ,., 

OUJ.U 

010006 
0 02000 
0020 53 
0 01026 

0 1700 0 
0053 11 
00 1010 
11000~=: 
057000 
00 100 0 
0 1000E. 
177777 

ooooco 
06 4 042 
07 4 042 

0060 1 G 
1 7 '7 -::' ":' !"'l 
4 l'o'..,;U 

O,...,..,..nn 
C.l \.Ill I.} 

06~000 

00514 4 
005 1 11 
()

,..,.nn A 
V 1UU..,. 

010042 
024027 
,.. "' r:- rl ~ • v u ... ••. c. J. 
14 7 000 
0053~1 
001004 
010056 
027000 
00 5222 
06~017 

0340 1 7 
0 - ~ro,., .-. c. I' '-' u .... 

0 15000 
0 c:" ,. i 01 r. ,.., 

.,_J fj i_i \.,l IJ 

OO C" <II . .... 

- · J. '"t '-t· 

005122 
() OA (I ' " J. "t .1 i) 

00 5111 
0 54 0 0 6 
0 .... 1 ........ 

U •.JU"T 

010062 
014005 
0 _...,,..,..0 

.j/I..IUI 

001000 
110033 
000000 
ocoo oo 
0002 46 

~l 

~1 
A 
R 
A 
R 
A 
R 
I 
A 
A 
R 
I 
A 
R 
A 

A 
A 
A 
I 
A 

I 
A 
A 
A 

R 
A ,, 
M 

I 
A 
A 
-, 
j<, 

I 

~·. >i 

A 
A 
A 
R 
A 
I 
~l 
R 
H 
A 
R 

3513 

3514 

35 15 
35 16 
~ c:-1-. 
.;, .... " 
35 18 
35 19 

3520 
3:52 1 
- C' ...... ., ..;; ._, .:. c. 
~n"":)..,. 
... , -' "' · .,J .-- ... ~ 4 
..:0 ·-' L: 

3 ~25 
3526 
3:.52 7 
3~2 8 
3529 
3:i30 
""' -=' """ .. ,;.._}.,J~ 

3~32 
""\C .... ..-. 
j ._1 ..:J ..;, 

353 4 
.-. c: ..... t:' 
.,:. ..J ..:• .. . 
""'C' ...... .... 
..>...J..:"O 

353 7 
3 c: ""'• n ...., .;,. •::t 

353~ 
3 540 
35 41 

3542 
3543 
~r4 4' ~' ..J 
-"' 4 '"' .j..J ...,) 
-- c- ... ,, 
,:, ...J ..,. 0 

3547 

- C';' C' .. ..:· ._, ._, .1. --- .. ~ .; • ....J _ , c; 

3!553 
3554 

3555 -., -,. 
~,...J...JO 

""' It:'.: ~ 
,.:; ...,1 ._I / 

3558 

3559 

U JLP 
!!! 

" ~ 
Jr. 

:« 
:« 
1'1DBF 

MCBFl 

MD:SF3 

M0Bt2 

MCBFT 

BUFEND 
35 E-C :.. 

~ cr :=::.,. 
..., .._1 .... ._. 

..... ,.. 4 ..:.,...,10 . 

_..,, . 
.:.· ._J t:_\ b 

GET 

'110 10 2 0000()0 
0 1 0 1 03 037000 

A 3567 GETR 
• ""tr:'6..., .L ..;, ..J . ·:> 

010104 00200 0 A 356~ 
~! 1 0 
"'! i 0 
0 1 0 
" •' D '·' 
u 1 0 

. .... ., 
• u .... 
106 . .... -. 
i u r' 

1 1 0 
l 1 1 

,..,., .... -;!'..., .. 
'-' u c. ... .c. J. 

004 25 0 ...... ~"',.. ,.., 
1,.1 J I 1.1 I) •) 

004241 
001004 

!;' 
" 
A 
I 
;. 
A 

.......... 4 1~ 1.., ...,.,...-. -
:.: .1 1.,• L .:_ J. '•' J. IJ C:. ""-

(; 10113 
,, l' 0 'l 1 ..• ~.) ., 

002000 
0 027 21 

A 
R 

3570 
- eo ~ .. 
..;,. .... t' .L 
.-,c-~""\ 
.,: • .... t' .::. 
..... ~ ...., ··) 
.;, ~ ••• ...,J 

357 4 

'' ' " 'or 1 " ~~"0 T -e -. c: 
·~· .• I' ... J. ..... .i. I ·-· v ... 1. ~ .... I ·-' 

- . n •• -Ui.t.t l t 
.. 10 .. 20 
•"1"1 ~4 -"1 

.... ...... J. c.. J. 

r: :1. Gl22 
(l 1 0 1 2 3 
P1G124 
U1 0125 

..,. --~ ,...,... r. 

\.1 .... •"' '· ' f,.l ~ 
.,c:"""':"l"'!f"'';r. 
.1 .... ' u fJ •• 
4 ,..., ~ ,-, .... ,.., 

J. , _ ( ... ·-· ;_. 

05700 0 
00501-'; 
01500 1) 
1 C"~··· n ,... .._1 ,"' !.,t .._. !.,I 

0 "' -, 1-) () ,, _, ; l_. 

T • 
I 
·r 
L 

I 
A 
(l 

J 
• ... 

-.::' - ,. 
~._• f C• 

~~ C' .,. 7 
..:· ·-' f 
- . C' ...,. ,-. 
..:· ·-' (" "=' 

3580 
~. ~ r. 1 
..:· •, .. 1 ·~ 
.-, C' "' <'""\ 
..:•....J OC. 

35S3 
ft •n• ~,. nn1n n n A ~co ~ 
U&U& C~ VU -U UC• - ~ ~0 -
11'\411'\of""\-:o •• r• • n ""'-. .... f,.I J. C,( J.J. l.I L '.JC. r;, 

.. . .. - -· 

RPG RT PRO GRAM PAGE 51 LIST ING PAGE < 

LDA I 

CALL 

JB NZ 

!..Dn 
Dr::.R 
.JAZ • 

STn 
JMF' 

DATA 

..... ~,,.,... TO ,., '.J , . !;. 

:: ~lT E R: 

EXIT : 

:C f'1 TA 
ST B 
ST X 
LUX 
LDA ! 

LDB 
S1.B 
T\/R .. ~ 
IA R 
JA N 

f "'• ~ • &) •.1 

TRA 
S UI! 
!) A I~ 
.J A i'i 

LDB 
" ,.., ,., 
'""'rD. 
ST B 
LD X 
, D,., •. &> 
l. DA 
S T~ 
I >( F: 
IE: R 
L D !-i 
IA R 
ST A 
JA ~1 

DATA 

DATA 

SPCt 

~TAT CHECK STATUS 

SER 

Tr1PR 

SPACE RETURN IF COUNT 

Tf1P R 
SF'C1 

-1 

CARD BUFFER 
E =~l D RD CQU~lT 

X=LO CATION OF DAT A 
CREF SET TD BLANKS 

f) 

MOBFT 
~lOBFT +l 
AD RB 
-40 

0 ' 1 

NOBF l 

05') 
.. 

0 50 

rmBrr 
t-1 0 B F T + 1 
,..., ,.. ,-, ~ 

'"'! JJ ,. D 

SAVE 

CLC AR 

THR U? 

L H1 IT 

AND f'ILLED 

BUFFER 

MOVE TO 40 

i.- !I !. 1'10\I E DATA 

t1 0 Ef" T 
MOEF2 

!:UFE ND 
Ar~E 
~1Ci BF' 

0 ' 0 

RJU t+40 

TH RU!' 

YES 

ZERO 

WITH SOURCE 

I.HIRD $ 

R£COR D 
E ~< IT 

P D • ~·,. .- 0 
1 11 1 1.:-r;. F"ROM GENI C 

LOCATI Ot1 IN 
Nl:.G IF LA ~ T 
RECORD DATA 

E J'iT F: y 
L D)< 

• .._ .. ,-i .... 
.J i' i I i'j 

L PL A .• r ~ 
"" ~1 
L R Ul 
.J A :·1 "-

J .'1 P r·t 

.. ~ I , .... 

\ . tt ! .. 
,.., l " ,-. ,. ,. ;_) 

·,· A ::< 
l.[;A 
(~ N A 
" T ..... 
~ H 

~ .. ~ ,...., ~ ... ,., ... 

~· !:- r' F-•· ·- -
""E "' D I ~ ' ' ' ,.-, r•- -~ ""- fw , . 

·"- r. • E G M I '1, 

INPA 
GBA I 

8 
R E ~~ D 
• J, 

C~- T R 

G~AI 

r-. ..- ''i' n ..-r_tJ .. 
,.., ·- •.• D f". L I ' 
,., .. <t' CP 
It~ 

F. ., ... , ,..., 
' .~ . ~" 
"'r' F ro •- - · 

(I ' 1 
~i :~· f:: 0 
~' E. C P 
GE1R 

-

= RECP 

TE S T 

EN D 

GET 

DATA LI ST POI ~TER 
RECORD Hl L I ST 
LIST POHHER 

DIRECTIV E P. lT 

TAB!_E 

uF RECORD LIST INDI CATOR 

:;:ECORD DATA l T <"· T 
.a. ·~ t POINT :-~ 

BUFFER 

- co .-. <: • ;::. .... ~ 0 ~ S:ET O VE RFL O~ INDICA TOR 

.. . .. .. . 

- r·· "1 ' '"" ,, ~ . 1 I I". I 
,. n ..- G H- , ... c.. = + IS 

. .., ........ ___ _ ... ~ .... ____ ,_ ·--·......- ........ . .. .... . . . - ····-· __ ... .... . .... . -. --... -~ ..... .,..,., .. -- .. ... 

TRU E 

,,_ .. ........ - -·-··· ... - .. . ... ~ ·- __ .. -~ ... 

• 

c 

c 
c 
c 
c 
r· ~ 

02 
j '\ ,.., 

'-' c. 

02 

r ..... ... .::. 
.... ·:. v ,_ 

t • •j 
·,) ._ .-. .., 
1.: .::... 

02 

~. '"\ ..; .:. 
..... -. u.=. ,., .-. 
·~' .-. 
i t ·=
•J ·,·, ·:+ 
• .. • '--
.-, ·=· ·- ~ .-. . -. 
fJ c. 
02 
·~ -=· ., ... 
n~ - -· 
02 

p ·::. -· ,_ 
,-. . -, 
• J .:. 
n .- , ,_, .:... 

t t ~:· ._, '-
.... .-. ,_, ..::. 

U2 
.~ . . -. 
I) C, 

1) :=: 

,., ·:· ·- ... 
r • .-, 
IJ 1:. 
it ·;, 
.... l-.·. .-. 
v .:. ,., -::..,._ 
(i2 

,... . ... 
l.,. c.. 
.... .-, ., c 
n -:• 
~-
~. -. 
•• L. 

;1 . .., 
v ~ 
r. ·~ .... ~ 
.... ·""'\ 

, ·' ~ :. 

•• ·=· ... ~-

{• ·:· ... . .... ... ·~ 

'• . 
I": ·-:. .... ; .. 
.-. -~· 
. .. t -

03504 

03505 

03 5 06 

03507 
03508 
0350':l 

035l.IJ 
0~:511 

035 1 2 
n .-.r: .. -. 
j ,") .. J.l..:J 

03514 
035 1 5 
0 "='~ 1 1.: . ., ._, ._, 

0 "'""1"" ._, ._I ,· 

(1 ~:5 18 
U- -:: .,. 1 •:j ._..., . -
0 3520 
0 35 21 

(I ·:· 5 -=· .:; .., '- .... 
""~" I' IJ ~ ._t ..._, · ' 

( ' ·"j "" -· ;, i 
<~ · .. · -..• · ... • • 
0 "'=' C" ':• '=-' 

....., ·-· """' ..... 
l' l ~. c ·~ ·-~ 

.;, ·- · .:J .:.; 

L-, .-. ::: "j ., ,; ..... , ,., .. , 
0 ,.., c:' -~ c:
~ ._, ..;, .J 

0853·~ 
0 ~e.-.~ v .... .j ( 
n ...,. C' -. , - _ 

v ...:· ..... .,) ·=-
0 -:·s ·:•Q ... ..,. ... 
1-1 ···, c: .• ,-, 
• ..:· .._l '·+ •.) 
0 ····"'4' 

... •• ·-· .&. 

0 ... , C:' .... -. 
.:, ..,.1 .. ; .: . 

0
.-.r: .~ .-. 
..:· ._. "t ._) 

0 3 54 .:f 
') :. r:, .. 1 r.-....... ,. ~ 
,·,•. c-4 .-
• .. • .j ..,a ,._, 

03 547 
0 •. ,.,. 4 ... 

.:,. . .J ·:.-. 

" "::· t:' t:" n v ..... ... ,,J , 

D ... .;. r=, .,. ' 
o,J ... . J ... 

0 -. c c-.,., 
.j ·-' ...J .;, 

, .. "':• 5 \.": r::: 
.. . .... _.,1 

0 -,,...,-, 
;. ...... ) ... 

.-. .... '--' t: ,-, 
'-.• -~· ·-· ••. .1 ·:· 

.-. """' f• ..... ~ r" -:a 
;..• .:.. J ..... ·-' ,.J •• 

~· 2 0 ~:560 
••• ~'"> r• "'=' c::" i : I .... ._ .I ..._ • ..J • 

r. .-. 
'-' ·:: 
r. -. 
' .. · ·..: 

.-. .-, 
'·' .:. 

rl • F-. ,~, .0: '' • ._, .._ r,:, ._.. 

U• •"1 C ' l: t:: 
·- - ' '-' .,1 

O ,..,c;- .- , · 
·:0 ·- · ·~ 1.:) 

~ .. -. f' .-, I:' t:. ..., 
I..•C. '.J •:.• ,_IQ/ 

.·. -
~· t:. .- ~-· .J ~ 
.. , ·=· ·- ·-
,-, .• 
•J ·=r ... , 
·) ·=· 
( ! :.· ·-· , .. 
,-, .-, 
'·' ;:. ' .. . ·' . -· 

.-.- ... 6~ v ~ .._t -...: 

0 .-,r-·q ._. .• ) f., .. 
.-. ..... c ., ,-, '-' ~ .... ,. . 
-~ --~..,1 
• .. ::>· .. • ••• 
0 .., .,. " ~· ., ... ,,. "'· 
l.l ... , ~-· ..., .•·, 

-.) ..... l .;; • 
.. ,,.,. .,, •J .,; • ._1 ,.. •• 

C( .-, c:' • ., .. . 
• .;,; ._1 •' ,J 

: - :· ,-. .... , C' .., 6 ·-· ·- ~ ... -:· ..... , . 

(•2 1)35 ~? 
1-. ·• ' . . ·-,-, .• 
I.J •:. 
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E.2 VORTEX LISTING R~GRT se ~ISTIHG PAGE < 

3~88 • 
3~89 lll 

Ol013Q 000000 ·A 3~90 SOY 
0 10131 137000 I 3591 
0 10132 027000 I 3 ~92 
010 133 002000 A 3593· 
010 134 003214 R 
0 1 013 5 001000 A 3~94 
0 10136 11013 0 R 

• 

ENTRY 
ERA 
LDB 
J'MPM 

Jt1Pll 

TRUE 
IOY 
SIN· 

s [] v j . 
' 

• • II .. ,.__LSE 

. .. 

. . . 

•• • h 

' ' . 

i 

. 359::S 
3596 
3~97 

II DUM"V •ryp• FOR STQP STATE"EHT ' . 

0 1013 7 
010 140 
010 141 
010 142 
010 143 
010144 
0 1014~ 
01 0 146 
010 147 
0 10 1 ~0 . 
010 1:51 
0 101~2 
1) 1 0 1~3 
IJ 10154 
J l()1::f ::l 
·) 101:56 
0 101~7 
010 160 
010 161 
':1~0 162 
0 10 163 

0 1 0 164 
0 10 165 
0 1016f. 
0 10167 
010 170 
01017 1 
010 172 
010!73 
0 1 c 1 74 
010 175 
0 10176 
01 0177 
0 10200 
0102 01 
010202 

0102 03 
010204 
0 1 02 0!' 
01020 6 
0 1 0207 
0 10210 
')102 11 
0102 12 
0 10213 
011)214 
0 1021~ 
'3102 16 
010217 
0 10220 
010 221 
010222 
01022 3 
01022 4 
0 1 0225 
:i1022 6 
0 1022 7 
0 10 230 
010231 
0 1 0232 
010233 
01023 4 

002000 
010102 
017000 
004341 
0 570 00 
017000 
1~7000 
00:5014 
12700 0 
057000 
00::1041 
054315 
00:5111 
004341 
057000 
027000 
002000 
010402 
006010 
0 1106::1 
057000 

A 3:598 
R 
I 
A 
I . 
I 
I 
A 
1 
I 
A 
A 
A 
A 
I 
I 
A 
R 
A 
R 
I 

3 ::S99 . 
3600 
3601 
3602 
3603 
3604 
360:$ ... 
3606 
3607 
3608 
3609 
3610 
3611 
3612 
.3613 

361:5 

• TYPE 

• 

. .. 

. . ' . , : -. 
J 

3616 TYP£1 
006505 A 
000404 A 
1 00000 A 
010417 A 
007731 R 
000000 A 
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0 10433 
0 10434 
0 1 0 435 
01 0 4 3 6 
0 1 0 437 
0 10440 
01044 1 
0 10442 
0 10443 
010444 
010 44:5 
0 10446 
0 10447 
0 104~0 
Ol 0 4:i1 
0 1 0 452 
0104:i3 
!.1 10454 
0 104:5:5 
0 1 0 456 
0 1 0 4~ 7 
0 1 0 460 
0 1 0 461 
0 1 0 462 
0 1 0 4Eo3 
010 464 
010 46:":1 
010466 
0 10467 
0 10470 

0 10 471 
0 10472 
0 1 0 473 
010474 
0 1047~ 
o'10 4 76 
010 477 
0 1 05 00 
0 10 50 1 
0 10502 
1)10 50 3 
0 1 050 4 

. . . . 

3733 • ENTER IF" CHARS 1•2 LEADIMI ZERDS • 

0044~0 A 
00101 6 A 
010373 R 

3734 • 
373~ OBTG 
3736 

0044~0 A 3737· DBTF" 
11401 0 A 
00~012 A 
014007 A 
001000 A 
0103:5 3 R 

3 ..,....,,... . 
r .:> o 

3739 
3740 
3741 

OETH 

114002 A 3742 DBTI 
0010 00 A 37 43 
0103 6:5 R 

LlRL 
.JANZ 

LLRL 
CRA 
TAB 
LDA 
JMP 

ORA 
JMP 

000 260 A 3744 DBZ£RD D~TA 
120260 A 374~ DBBZ DATA 
12024 0 A· 3746 CB2BLK .DATA 
130260 A 3747 DB 2 ZE DATA 

3748 • 
3749 lit 
37~0 • 

8 
DITI 

8 
CBBZ 

CB2Jl1C 
CBTZ 

·OBZERQ 
DBTF" 

0260 
0120260 
0120240 
0130260 

•' 
• • • . ' 

. . · 

.' 

CHECK CHAR 3 
NOT ZEIIt.Q 

SUPPRESS CH~R ·3, "DYE CHAR 4 

J•· CHA~ 3•4 
SUPPRESS CHARS 3•4 

' ,. 

• 

37~ 1 • 
37:52 • APPEND SPACE CHARACTER TO PRINT LINE 
37:53 • 
3 7:54 MDPB 00000 0 A 

064063 A 
014 063 A 
00:501 2 A 
1:504 21 A 
001016 A 
010413 R 
00604 7 A 3760 
007731 R 

375~ 
37:56 
37:57 
3758 
37:i9 

·00:5021 A 376.1 MOPBO 
144116 A 376.2 
001004 A 3763 
010420 R 
024113 A 3764 
064022 A 376:5 MDPI1 
0050 01 A 
0:540 04 A 
01700 0 I 

3766 
3767 
3768 

0~4004 A 3769 MCPBZ 
002000 A 3770 

3771 
3772 
3773 
3774 
3775 

010471 R 
000000 A 
01 106:5 R 
000000 A 
014010 A 
001010 A 
110402 R 
005311 A 
054 0 04 A 
002000 A 
010444 R 
001000 A 3779 
010424 R 

3776 
3777 
3778 

APK1 
APK2 
APK3 

000000 A 3780 MDPB3 
000000 A 3781 INPC 
0140~1 A 3782 
001004 A 3783 
0104~ 7 R 
005012 A 3784 INP~ 
016000 A 378:":1 
004350 A 3786 
00~222 A 3787 
064012 A 3788 
00100 ·0 A 3789 
110444 R 
00!5211 A 
00~01 2 A 
016000 A 

3790 
37 91 
3792 
3793 
3794 

1 :50 46 :.:~ A 
00!5122 A 
064002 A 379:1 
00100 0 A 3796 
110444 R 

1NP2 

000000 A 3797 BUYP 
000000 A 3798 TBYT 

3799 • . 
3S CO • 

000000 A 380 1 PAK 
00~002 A 3802 
00601 7 A 3803 
110471 R 
006047 A 3804 
110471 R 
006047 A 380:5 
0 1 0471 R 
004541 A 3806 
006127 'A 
1 1047 1 R 
006047 A 

3807 

3808 

,. ,___ . 

• 

0 
BUf f" 
TBYT 

E.NTR 
STB 
LDA 
TAB . 
ANA 
JANZ 

INRE: 

' .. ~~-0 
-~ ,; 

. ·· ,, I'CJil ~ . 

TBA 
SUB 
JArt-

• 
L D.B. , 
STB · .) 
T_Zlt 
SfJI 
LDA 
STA 
CALL 

DATA 
DATA 
DATA 
LDA 
JAZ* 

DAR 
STA 
CALL 

JI'IP 

DATA 
ENTR 
LDA 
JAN 

TAB 
-LDA 
LSRA 
CF'B 
STB 
JMP• 

CPA 
TAB 
LDA 
ANA 
IBR 
STB 
JMP• 

DATA 
DAT.A 

ENTR 
TZB 
LDAE• 

INRE• 

ItiRE 

LL SR 
ADD Elf 

HIRE 

.. .. .. ~ 

D132 
MDPBl 

D132 
MOPB3 

APKl · 
K240 . 
API<3 
PAK 

0 
RPGLD 
0 
1'10PB3 
MDPB 

MOPB3 
I NPC 

MCPB2 

0 
0 
EUf'P 
INPZ 

O t2 
8 

BUF"P 
INPC 

0 '2 . 
BM371 

EUF'P 
I NPC 

O· 
0 

0 

PAK 

PAK 

PAl< 

1 
PA K 

· PAK ' 

. . 
• ' 

' ' 
• . 
' 

. . ' . : ·• . 
. . . 

SAVE RECORD ORIGIN 
GET BYTE COUNT ' 
SAVE BYTE COUNT 
DDD HU"BER Cf BYTES1 

INCREMENT ~ORD COUNT 

RESET IVTE COUNT 
GET LEADING SPACE 

INSERT CHAR INTO PRINTER IUF"f'ER 

MQVE COMPLETE 

GET BVT£ rr.o~ RECORD 

FIRST CHAR? 
IJDD/EYEM CHARACTER TEST 

GET ODD CHAR 
RiGHT JUSTlf"V 

RETURN 

GET EYEN CHAR 

GET BVT£ COUNT 

INCREMENT IT 

ADD BUFF"ER ORIGIN 

. ' . 

·- ........ 

• 

• 

. 
oe 03702 
02 0370 :3 
02 03704 
02 0 ,3 70:1 

o2 03706 
02 03707 
02 0 3708 
02 03 709 
02 03710 

02. 03711 
02 03712 

02 03713 
02 03714 
0 2 037.15 
02 03716 
02 03717 
02 03718 
0 2 03719 
02 03720 
02 03721 
0 2 03722 
02 03723 
02 037 24 
02 0372:5 
02 03726 
02 03727 
02 0 3728 

0 2 03729 

02 0373 0 
0 2 03731 
02 03 73 2 

0 2 0373 3 
02 03734 
0 2 03735 
02 03736 
0 2 03737 
0 2 037 3 8 • 
02 03739 

C2 0374 0 
02 037 41 
02 0374 2 
02 03743 
02 03744 

02 03745 
'02 03746 
02 037 4 7 

02 0 37 4 8 

0 2 03749 
0 2 03750 
02 0 3 751 
,., ==' 0 '1 ,. ~ ":' 
IJ - - .. - \;.... 

0 2 ' 0 37 s 3 
02 03754 
02 03755 
02 03756 
02 03757 
02 03758 

02 037'59 
02 03 76 0 
0 2 03761 
02 037 6 2 
02 03763 
02 03764 
0 :::- 0 '"'760.' 

- .,:i I ·-' 

02 03766 
02 03767 
02 03768 
02 0 376~ 
0 2 0 3770 
0'2 0 3 7 7 1 

' 02 !)3772 

02 03773 

C2 03774 

oe 03775 
02 037 7 6 

02 03 77 7 

. . . .. .. 

- . -
• 

• 

·-



. . .. . ...... 

• 

E.2 VORTEX LIST ING 

0 1023 ~ 
0 10236 
0 1 0 2 37 
010240 
0 10241 
;., · ""~4~ U l =.I C. c. 
0 10243 
010244 
(1 1024~ 

8 1 0 246 
0 10247 
0 10250 
:J 10251 
0 10252 
"' "'~...,-=- "'"' .... J. v c. ..... .;.. 
O ""...,C'"' J. IJ C. ,_1 ""t 

0 1f't~ C::: C::: '""""'._ ....,_ 
n .. "" ..... C' ~ 
, I .i u ~ ...J c, 

0 1 02 5 7 
01 02 E. O 
n~ ~~.-:.~ 1 

..I. V L- 0 "-

010 2 62 
0 102 63 
n1 r"'-::> ,.4 
.. . .t. ·-· L . D 

01 8 2£· 5 
0 10 2 6 6 
0 10 2€. 7 
010270 
') !02 7 1 
.... . ......... 7"' 'j .i. Ll c. . c. 
0

.,...,...,~ 

l U C. I .:.• 
rt '!:n ':' 7 4 ... ... ._. "- ' 
0 1 027 5 
'"' """-""' ' V J. I..I C / 0 

0 . , _. ,, 1
.,... __ _ 

"' '- '; 
"•. • 4 ~' ,... o Co .l 1.,) .;,. IJ 

"'u '""' C ' J.IJ -..') 1 

0 10 302 

010 3 04 
0 10 3 0 5 
:' 10 30 6 
0 10 3 07 
') 10 3 10 
•• 1r•":: i1 
.. A. ·-· - · A. 4 
o'"\ 1 <"1o - · ..., 
•. J. '..,'~J.C. 

010 3 1 3 

0~40:56 
004201 
124054 
120355 
005014 
01~001 

15 0 462 
OOE.l3!J 
142000 
00101 0 
010311 
015001 
006130 
141 ? 2 0 
0 0 1010 
010310 
n• s on • .... • • v 4 

no ' 1"'"' f"i u: 0 J. .:, •J 

A 
A 
A 
A 
A 
A 
A 
~l 

A 
A 
R 
A 
A 
A 
A 
R 
A 
A 

14 1 .,.-:--:- A • , L-L. 

001010 A 
"'('":· n7 L• ~ ' ~· '· ' t' 

0 1 !5 00 1 
00613 0 

0 0 101 0 nt o ":'nO:: 
"' 4 ' _, .... ._, 

n••nro· ;_; .1. ._1 \o •.,; l 

00 6 130 
'41 7 ":.' •"" 4 , L. ..... 

0 010 1 0 
010 3 0 £ 
01 5 001 
·~ '1 ... , .... 
.L -· ~ ... ,. 0 .::. ,..,., 1!.": .- o 
V IJO L ..:-

15 2 (1(\IJ 
0 01010 
n•c·-- "' ..... .... .L J .:,. "-' :::• 

00 5 021 ,.. -.·-, c· n 0 UC. t" •V I 

001000 
110203 
0 05122 
005122 
0051 2 2 
005 1 22 
no• t"' n n 
._. J. ·-· \ .l 1,) 

010 3 02 

R 
A 
A 
A 
A 
0 

" A 
A 
A 

A 
A 
A 
A ., 
" A 
I 
A 
R 
A 
A 
A 
A 
A 
R 

3664 
3665 
366E. 
3667 

.... .. 7 0 ..:· t.;, 

367 1 

3672 ,..,,..-;, ""' ·=· 0 ,. .,) 

367 4 

36 8 1 
~?O'.:t 
..... C• '-' '-

..... "" -""" ..;ob O.j 

3684 
368 5 
,.., ,.... n r 
..:0 000 

36 8 8 
""' ..... ,...~ 
.,:. 0 0 ':1 

3690 

3692 
3693 
.-. ,; a 4 
.;. ~· :=;~ 

...... . - .. 
-:· b ~ 1;. 
~. " a ..,. .:> t)o :.? t ' 

DEVTSl 

DEYSTO 

DEYST l 
:DE\ITS2 
DEVTS3 
DEVTS4 

:4\ 

:« 

S TA 
J~SL A 
ADD 
ADD 
TA X 
LDA 
A r·1 A 
ERA I 

JAZ 

·- "' A T c. 1'1. .l 

J AZ 

LDA 
ERA I 

JA Z 

i.. D ~ 
ER A I 

J AZ 

• D ~ 
L.. ~· 
ERA I 

J AZ 

LDA 
At! A 
ERH I 

JAZ 

T BA 
LD B 
J l'lf' :. 

! ER 
II:R 
IBR 
IFf': 
J •• .-. 

1'1 ,.. 

RPGR T 

O:BTA , 
• 
DBTA 
\o'$US: TB 

l ' 1 
L HI~ 
014200 0 

DEVTS4 

1 ~ 1 
0 141720 

DE VTS3 

1 ' 1 
0 1 41 722 

DE 'v' TS2 

1 ' 1 
0 1 463 20 

DE V!. T1 

• • 
1 ' • 

' C T ' 

nr •· "T 1 J.l c._ y .;) 

1 !' 1 
L H l.l 
C l 5 20 00 

, .. r-,1 <-' Tl 
U C.. 'I ·2> 

' L'M L... • ', 

DE. './T ST 

... , ,_ , , ~T o 

.!.l c.. v ·~ ' 

PROGR AM PAGE 

TIME S 2 
PL US 1 

IS IT AN RMD? 

53 

IS IT A CARD PUNCH? 

IS IT A CAR D REA DER ? 

2S I T 

IS IT A 

GOOD 

IS I T A 

GOOD AS 

RETURN 

LItlE PR I NTER? 

CRT 

A ' T N C' L- J. ._ 

TTY 

A L I IlE 

WIT H LU N 

PRI NTER 

PRIN TER 

IN B-r;~ EG 

LISTING PA GE < 

c 
c 

c 

c 

c 

88 7) 

E. 
E . 
E. ,.. 
c. • 
E . 
E • 

2 ~ !IHUE ll! !« lUE - ~~....,..,~ . .., . ..,~ c .1011 -.: ~ ;or. ;or. ~ ,..; :'Ill: 

,.,,.. ~""~"'"'ww .:.. ~. -..:: ~ • ..:: :.. ..: ;or. :.0 

2 ll' .. ~ liE ll J! liE • :« 
_,_ • .,~WW 'M~ 

~ j'l'; :or. :-.t w. lP. ,.,;; ~ ;It': 

2 :.. * "' ll ~ )f:O« ~ 

0 2 0 3 645 

02 
,, ~. 

v c .... . -, 
u .:. 

036 4 € . 

0 "'4·-· .:, b •· 

O ~'E 4·=-.;; ' ,_, 
03 6 4'3 

~: 2 036 5 1 
, .. , ·:· ,- -. , . t: - • .., .•. J ..;.o ...; c 

0 2 

02 
02 

r. .•. 
,,' ~~ 

0 "'=' "' <: . .,. 
o.J O .J-• 

E . 2*J: :«~»: ~ lt!~ 

E . 2~* :..*~C« ll!,., 

~ . 

E. 
E . 

~ .., w •t. ,., ,.. "' "' ""' .:.;: •••••• • :"1': }P: ~ 1r. ~ 

- "' ,.. • .., "" liC' "" "' -;:: ..... ;q,. ;.-~ •• ~ ~: .... 

.-. w '< - ,.. - "" "' ~ '- ;1, . • ~ ;.: w. ~ ~. ;QO; ;;v. 

( ' ... · .:. 
'I .., c c 
(I ·:· •• 

0 2 
02 
0 2 
1) ·j ••• "' -. '-' c 

' 
....... 
~· c. .. , .•. 
' -..... 

0365 7 
l .. .... .c <= .-. 
··~O ..J •~ 

fl. -. ,. C" ,..., 
'.} ·:> t • ...... ;~ 

0~:6 6 0 
" ::: 6 6 1 lj ._. .. 

(1366<: 
.. ,., . . ·•·. 
I) ..:.'. b E.. .:, 
0 3 664 

-:o.::go _. ._. v ~ B I I'i ARV TO ~S CII CONVER S ION ,, ... , .. .:. 

036 6 5 
0 3 6 E.E . 
0 :3667 

8 10314 
0 i0 3 15 
0 1 03 1 6 
0 10 3 1 7 
11 
"' ",.. "" ..... 1 ,_. ... l,.o .:,.. c. 1 

n•(l "'"'"" 1) l I .;> C. C 

0 10 323 
' ' 1'1" "' • ,_, ,_ .;. c. ~ 
010 3 2 5 
0 1 0 32 6 
·~ 1"" --.""" 1.) 1_1 .j c. l 

iJ 1 I) 3 3 (l 
0 1 (!33 1 
·~ 1 ~ ...,. ~ -=-·-· ... · .. · ""' ......... 
"' ~.0 3 33 
.... . .... ..... ~ ... ,, 

... .j .,j .;. " " 

., ., ... 3 '"'"' • .. · l ;_, . ..:.· ._, 
••• "' f"l ..... - ~ 
·' .'. :..• .,:, ._:, u 

0 •! ,., ":' .... ('J 
- .l. .... ._, '"t' ••• 

" .... -. .... 
J ! •.! ..:. • .., ..:. 

0 ' 0" 4 "" 4 • .... '-

n .. ~ ~..,. .-, 
1, 1 J. •.; ·~ lot ...:· 
,.., .,(',..,.:.1 ..., 
!,.1 ~ t.' ~ •' •t 
. ... ~ ... - 4 .. 
·•• 4 ·-· .;, ' .._:J 

000(100 
07 4 036 
005 0 1 2 
00 5 001 
006170 
~ o · -,e o"\ 
\.' 1 ;I ._. '· ' 

n n • n ~~ l•L• "t .; ._t ·; 

0 54 00 :'5 
005012 
~ o 5 r. ~· lf . ,.:IJj. 

00 6 i ;r!J 
n ,.. ,... . ... . 
·' v '·' J ... ,. .. :-

00603 0 
0 ' 0"' "'" ... · •.J-'J 

00 :5 0 6 4 
Oo •; n•=-... • J,. "-

00 :'51) 0! 
no " l "' '· . - ·-· .. .. ·-· 
~' OO(J ' -:> v • .L -

OC40 5 !J 

""' ,... • r ,., ·• • v l· .J ._ • .., l 

0 010 10 
~ 1 ( • "'.) ,. ":' 
•.· .... '•' ... ~ t::· l-
• <: !'' (! ' · - · ,;.., .. l ,: t c:c 
0 0 10 1 E. 

:) 1 0346 0 1 t)3 5 7 
i~l0 3 4 7 
'k!l :J25 0 
.... . , .. .... C". 
.) .'. 1,• .;. • ._. J. 

~ . ~ ..... .... ~ .... ,. , . . . 
• •" o - I 

0 0 5(15.i 
n.-.•r· - · --, 
1_1 .,:o 11 ,: '.,. I 

A 
~; 

~i 

A 
A 
A 
H 
A 

F: 
n 

.~ 

• 
~. •• 

.-, • n"""""' ,.. ..... - ._~.-, ,.., 
' J. .... ·=· ..... ..., ·~· .!. l_i •• "') ·-' .. : · t' 

.-.. ..... ~ c:· ~ nro t r• t"><'• 
l,.l !. • I .._;, ,._I _ I 1,1 l ' J '•~ I, '.' 

, 1 f'""":e ,.:. 
'} A ,1 ·~ ,;,_"l •-~ -'• ' 

·:,· " a 9 ·- t;',J ~ 

3700 
3701 
370 2 
370 3 
3704 

.... .., 0 .. 

.; . ;" " ...J 

370 6 
-. ...,.o"\ ~ 
.; . I' ~I ( ' 

.-. ~0'"' ..:• ••· C• 

37 0 9 

........ 0 

.;:. •' .&. 

371 1 
371 2 
"':'":"'! "':;\ 
.. .. . • .l,. -

"':• .., 1 d 
·- • I' -,. 

-· ... 1 ... .;. ,·· ... .J 

-":• "'? i . 
·-· .. I. f:, 
-. ...,. . -
.:~ r J. •" 

? 7 • 0 
• .J • ... •.• 

....... , .. 1 ... .. r 
~ 0 --. ..,. -..., 
-.=· ,·· c. ...: 
":· '? ~ ":' 
·- · ~ !- v 

..... ...,,..,., .... -. .. ;- ·-· ·- . ._ , 

:« 
OBHI 

DBTC 

OBTD 

OETZ 

"'\ ...,. .... -, . .;:. ,·· c. ~· 

3? 29 
n <~n ,... c-~ 
'·' .!. ,_. ·~ ._, ( n • " fl "'' ,_. .\ ""'t ' · c .: "' ...... ~ "'"' "' ........... E 

!..t !:• ! 

' 1!"1 -t.~l"'' .. • ,_ . ..:;. -:,-. '-' 
•"' "'"' "'"'!"' ~ ·.' 1 1_1 .;.. J:. 1 

r 1 ·.:· f' ·.:· 1. • 

I"'!. C"\ 4 1"', ,.. 1" .. 

'·' v J, ·- · '·' '··' 
~ ·n ··._ - .... ,.. 
IJ J . • ...:.:- ::• l l r 

.- , .., .-, ..... :.a.: 

..::· I' .. : ,; ?.; 

" I " "' .... .... , __ .. _ .. _ ---------·-··· 

01 r R 
S T )< 
TA l:' . .., 
T Z A 
!.:IV ! 

• ..., ' B L..l'o.L. 

ST B 
·1· A"' C• 

Tl A 
DIV I 

• ,.. ,, I 
L. } ,1 ,···, 

~ ,~ n
I I C. P:. l j 

rru: 
T ;: A 
DtV I 

LP. LB 
"1 ,... r.:· G ' ~ ' 
T . 0 ' 

1'\ . -. 

j(l f: 

•) t J • .-.... .. . .. 
0 • 0 

j .... t .,;. "'l' 
f I 1 L. 

I .... ... , 

:. . .'' '1 
. , "',. 1-,. r . •"=: .J . ,. ' .. . 
·- J • ... 

. .... . . . 
·- i.' .~ •• . L 

I l ,of ,.., ':at 
·..J r • ·- ~· 

0 
DP.TZ+l 

1000 

OBTC+l 

1 0 0 

1 I) 

8 
0 ~: 2 

GBTG 

L !-! : .. J 

l11::1 e.: 

01:: 1~2 
.., "' 1 1,.1 ·-' 

!'1 T"o ' .. \ ., E -..: L • . ._ 
(' .. -. 
.. • r-..;. c. 

r. .. , . ,., - · D I f"\' 

IF NO LEADING ZERO 
I r"' ,.., - '-' , .... 

r • .., '"'I 

·- ' ' ' ! . 

r. ,.,..,~E 
-.!:.· ~C: 
- '['o T D l ! ~ I • 

....... ·- .... --... -- ............ ~ ........................ - .. _..-............ __ ·-

S AVE X 

A=REMAINDER,B=QUOTIEN T 
FIR S T CHAR ACT ER 

FIND HUNDRED S DIG I T 

PO SI TION T~I R D CHAR 
A OR B TO ~: ~ CHAF:S 3 ,4 
GET CHAR S 1,2 
BOTH CHA RS 1 , 2 ARE ZER O 

CHECK 
NO 

CHAR • .l FD ? ZERO 

YES , 
X DR 

S UPPRESS LEADI NG ZERO 
A TO A, CHiiR $ 1,2 

X' ,....., " Tun n !- ~~ .r .c- ~ CHA RS 3 , 4 
RES TOR E X 

... ._ .. ~ .. _ .. .. - .. ..... . ........ --·----·~ , ___ __ 4·•"•• .. ... - -· ··----· .... ~ ... . ..... . _., ... _ ... , _..,_ •.. ·~ .. ' 

•j 2 
1) 2 

0 ·=· 1.. 

0 2 
0 ':> ·-' . I;~ 

02 
0 2 
02 
0 ~. .:. 
02 

,) ,:-. . 
' 1 ·:· 
0 · -

02 
,.., ~. 

1,. • .:. 

0 2 

0 2 
,.1 ·:::0 
•. ~ 

l" .... J c. 
0 2 

,.., ·::o 
·J .... 

1) F' 

0 2 
0 2 
i J .=.: ,, .., 
v c 
0 2 

.·J ~-. ,..• 6 .... 
f • .:. t:' ·-=-
0 :3 t;. G ';! 
U• · ~· {.. "'I (I . .,..,. . . 

o"\ -. . 7 • 
J_• .:.· b . ""t 

n •"• E .., ·' <} ,~ 0 t' l':,.o 

' I ,...... ,. .., -~ 
'· .;1 '=' ... t 

0 ,,.7 .... 
w t:• ( .:'• 

" "' ... . 7 q !.J .;. ~· : 

(
• ·*\ .!:: ·'""~ .-. 
I .,;. ';,• r'J •.' 

0 3 E· 2 ·l 
,, ·":> t" t:• e:: •.· ..... . ..... ... . 
(1 3686 
(.1 •• , .-: 0 .., 

..... ~· 0 ,. 

•• • ..., .:; I"\ ,-. 

!) ·~ - · 0 ·=· 
.... ., " 3 ·~ lJ ... \..' •' 

0 3 6'3 1) 
n --. ,:. c; 1· ....... ... ... 
!"! -~'.\ .-: .~_t ·=· ·-· .... '·=· 7 •, . 
n "':• "" '-" '"-' • ..... t:· ~., ._. 

.... .... ••• ..... ~ .-. f!': 
1,! c. ... .,.., 1:_"'1 :.':f _, 

U 
. .... 

1:. 

n:;: 
0 ·:O 

'·· 
,) .:: 
,., -. 
1,. : .:. 

n .... , ·"" ,- ) .., 
· • ~"·· ·· -- ~ . - - . . 
. ,.. . - --• • • ' t... ' ·-' • • . .. • ,:. ' J 7 . 
(· ·-·?'·n -· .:,. • .. • J 

(I .:· !j :::: 7 I) l 
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. E.2 YORTEX LISTIHG ltPGRT · . LISTlHG PAGE < 888> 

0 10362 
0 1036;J 
0 10364 
0 10365 
0 10366 
(' 10367 
0 10370 
0103 71 
0103 72 
1) 10373 
0 1 037 4 
0103 75 
0 10376 
0 1 0 377 
010400 
0 1 0 4 0 1 

1.110 402 
0 1 0 403 
010 404 
fJ 1040 :5 
~~ 10 406 
010407 
0 10410 
') 1 0 411 
0 10412 
G1 0 413 
0 1 0 414 
010 41~ 
')10 41E
U l0417 
0 10420 
0 104 2 1 
0 10422 
010423 
(11042 4 
010425 
(f 10426 
0 10427 
01043 0 
0 1 0 4 3 1 
!J l'J432 
0 104 33 
010 434 
0 10435 
010 4 3 6 
010 437 
0 10440 
0 1 0 441 
010442 
0 1 04 4 3 
010444 
010445 
0 1044 6 
0 10447 
0 10450 
0 1 0451 
010 4 52 
0 1045 3 
010 4~4 
0 1045::! 
0 1 0 4:5 6 
010 45 7 
0 10460 
010 461 
0 1 0462 
0 1 0463 
0 10 464 
010 465 
010 46 6 
010 4 67 
010 47 0 

010 471 
0 1047 2 
0 10473 
0 1 0 474 
0_10475 
0 1 0 476 
0 1 0477 
0 10500 
01050 1 
010:502 
1) 10503 
0 10504 

• . . 

3733 
3734 
37 35 
3736 

• EHTEit IF CHARS l•t LIAD!~I ZERDS 

004450 
00 10 1 6 
010373 
00 4450 
114010 
005012 
014007 
00100 0 
010353 
114002 
00 1 000 
01036 ~ 
000260 
120260 
120240 
130260 

A 
A 
R 

• OBTG 

A 3737· OBTF 
A 3738 
A 
A 
A 
R 

373'3 
3740 
3741 

OBTH 

A 3742 OBTI 
A 3743 
R 
A 3744 OJZ.£RD 
A 3745 OBBZ 
A· 3746 OB2BLK 
A 3747 DBC'Z£ 

37 4 8 • 
3 749 ,. 
37 ~ 0 • 
37~ 1 • 

LtRL 
JANZ 

LLRL 
CRA 
TAB 
LDA 
JMP 

ORA 
JI'IP 

DA.TA 
DATA 

.DATA 
DATA 

8 
DITI 

8 
CBBZ 

OB2JLIC 
CBTZ 

,OBZERQ 
CBTF' · 

0260 
0120260 
0120240 
0130260 

CHECK CHAR 3 
NOT Z£R.Q 

. 
$UPPRE$~ CH~R 3, "OVE CHAR 4 

J•· CHAft 3,4 
SUPPRESS CHARS 3•4 

... ... :::. , CHAR 3 .l.H A . ... .. . .. 

• 

' 

' •• 

• 

• • :-. . 
37:52 • APPEND SPACE CHARACTER TD P~IHT LINE 
3753 • 

A 37~4 I'ICPB 000000 
064063 
014063 
005012 
150421 
001016 
010413 R 
006047 A 
007731 R 
00 5 0 21 A 
144116 A 
001004 A 
010420 R 
02 411 3 A 
064022 A 
00 :5001 A 
0:54004 A 
017000 I 
0:54004 A 
002000 A 
010471 R 
000000 A 
0110 65 R 
000000 A 
014010 A 
001010 A 
110402 R 
005311 A 
054004 A 
002000 A 
010444 R 
001000 A 
010424 R 
000000 A 
000000 A 
014021 A 
001004 A 
010457 R 
00:5012 A 
0 16000 A 
0 04350 A 
00~222 
0&4012 
001000 
110444 
00~211 
00~ 01 2 
0 16000 
• "" 0 4 .. - ~ J. .... 0 ·.:• 

005122 
064002 
0 01 000 
110444 
000000 
0 00000 

A 
A 
A 
A 
A 

A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 

37~~ 
37:56 
3757 
3758 
37:5'3 

3760 

3761 MOPJO 
3762 
3763 

3764 
376 5 
3766 
3767 
3768 
3769 
3770 

3771 
3772 
3773 
37 7 4 
377 5 

. 
3776 
3777 
3778 

3779 

MDPB1 

I'IOPJ2 

APKl 
APK2 
APK3 

378 0 MOPJ3 
3781 INPC 
3782 
3783 

3784 I NP 1 
3785 
3786 
3787 
37'88 
3789 

37'30 
37'H 
3792 
3793 
379 4 
379 ~ 
3796 

3797 
3798 
3799 

INP2 

JUF'P 
TBYT • • 

000000 
005002 
0 06017 
110 471 
0060 47 
110471 
0 0 60 4 7 
0 1 0 471 
00 4541 
00 6127 
110471 
006047 

3800 
A 3801 
A 3802 
A 3 303 

• 
PAK 

R 
A 
R 
A 
R 
A 
'A 
R 
A 

3 804 

3806 
3807 

38 0 8 

. . 

• 

ENTR 
STB 
LDA 
TAB 
AriA 
JA ri Z . . 

INRE 

TBA 
SU B 
JAI1 

L D.B, ~ 
S TB :) 
T_~ . 
St~ 
LDA 
STA 
CALL 

DATA 
DATA 
DATA 
L:CA 
JAZ • 

DAR 
STA 
CALL 

JIIIP 

DATA 
ENTR 
LD~ 
JAtf 

TAB 
LDA 
LSRA 
CFB 
ST~ 
JMP• 

CPA 
TAB 
LDA 
ANA 
IBR 
STB 
JMP • 

DATA 
DATA 

ENTR 
TZB 
L.DAEI! 

INREI! 

INRE 

LLS R 
AD DEl! 

INRE 

... .. , ... ~ 

0 
B U F I'' 
TBYT 

! 

~ .... 

D1 32 
MOPBl 

D132 
MOPB3 

APKl 
K240 
APK3 
PAK 

0 
RPGLD 
0 
110 PB3 
MOF'B 

MOPB3 
I NPC 

MOPB2 

0 
0 
BUFP 
INP2 

Ot2 
a 
BIJF"P 
INPC 

0 •2 
Bl'l377 

BUF' P 
INPC 

O· 
0 

0 

PAK 

PAK 

PAK 

1 
PA K 

· PAK . 

• 

'· . 
• 
. 
• , . 

• 

' ' 

. ' . . . . . ... 

SAVE RECORD ORIGIN 
GET BYT E COUNT ' 
SAVE BYTE COUNT 
ODD HU"BER Of BYTES1 

• 

. 
NO, INCRE"ENT YORD COUMT 

RESET JYT£ COUNT 
GET LEADING SPACE 

IMSERT CHAR INTO PRINTER IUF"FER 

"DYE COMPLETE 

GET BYTE FrOM RECORD 

FIRST CHAR'? 
ODD/£YEN CHA~ACTER TEST 

GET ODD CHAR 
RIGH't: JUSTIFY 

RETURN 

GET EYEN CHAR 

GET BYTE: COUNT . 

HtCREMENT IT 

ADD BUFFER ORIGIN 

• 

. . • ' ' I • 

• 

. . - . -• . .... ... . . . . .. . . . . . . .. . . 

• 

02 03702 
02 03703 
0 2 03704 
02 0370 ~ 

02 03706 
02 0 3707 
02 03708 
02 0370 9 
02 037 10 

02 037 11 
02 037 12 

02 03713 
02 03714 
0 2 0 37-1 5 
02 03716 
02 03717 
02 03718 
02 03719 
02 03720 
02 03721 
02 03722 
02 03723 
02 03724 
02 03 725 
02 03726 
02 03727 
02 03728 

02 03729 

02 03730 
02 03731 
02 03732 

02 03733 
02 03734 
02 0373~ 
02 03736 
02 03737 
02 03738 
02 03739 

02 0374 0 
02 037 4 1 
02 037 4 2 
02 03743 
02 03744 

02 03745 
·o 2 o 3 7 4 .c, 
02 03747 

02 03748 

02 0 37 49 
02 03750 
02 03751 
02 037 5 2 

0 2' 0 37 53 
02 0375 4 
0 2 03755 
0 2 03756 
0 '"'c. 0 .... ... ,.. ..,. 

-~r .J f 

02 03758 

02 03759 
02 03760 
02 03761 
02 03762 
02 03763 
02 03764 
0 2 03765 

0 2 03766 
02 0376 7 
02 03768 
02 0 3769 
02 03770 
o·2 o 3 7 7 1 

' 02 03772 

02 03773 

C2 03774 

02 03775 
0 2 03776 

02 0377 7 

. . . . ... 

• 

• 
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E. 2 YORTEX L IS TING 

C l O:i O ::i 
(' 1 0 ::5 06 
OlO:iOi" 
:; 10~10 
810::111 
010:. 1 2 
1)105 1 3 
010514 
01051~ 
0 10516 
(!10517 
010520 
010521 
0 1 0522 
0 1 0 ~23 
0 1 0 524 
010525 
0 10526 
.... -.n o"'"' """ 
f,.11U ..... t:./ 

010 ::130 
0 105:1 
G l0~32 
U10533 

010534 
010~3 5 
o1n~36 

010 :1 37' 
010::i 4 0 
IJ105 4 1 
0 1 D ::i42 
IJ10:i 4 3 
01(1 ~ 4 4 

01Q ~4:; 

010~46 
01054 7 
0105 50 
(.105:51 
010552 
l'1G ~~3 
0 1 0554 
01 tJ 555 
010556 
01 0 557 
Oi 1J 560 
01 0 5 6 1 
0 10 562 
010563 
010564 
010565 
0105€.6 
010567 
010570 
01057 1 
01 0 572 
:"'' <ft~ --..
iJ .;, •• ) •. .J I' .;, 

010574 
,.,.~""1 "" U l. IJ ._1 ...J 

0 111"'\0 ""P6 
... ~-· ._1 ( 

0 1C5 77 
'" " """nO '-'llJOU 

I} l :) t;. 0 3 
0!:_1€.04 
:J l 0€. 05 
(!1(1(.(1 6 

0 !. 0 ·=·0 7 

!)10610 
fl ~. 0 6 1 1 
n ~ Of'l"' • • :> c. 
0 10613 
'1~ 0"' 14 ~ .• • ':> ,....,,.. ..... .:' 
I) .i. \,.1 0 J,. ._1 

0:0616 
'' 'n '"l ... L' .J.' ... O t' 

o ; :)E. ZO 
n ,/'\ ..--1 
1} ... ·-· ':) c. i 

. . 

0 1 0 4 71 R 
00 :5 01 4 A 
00404 1 A 
0 1::! 000 A 
006 1 56 A 
n 1 o 53 1 ' R 
05 :::0 000 A 
006017 A 
110471 R 
00 6 0 4 7 A 
0.1 Ct 4 7 1 R 
001020 A 
0 1 0:526 F: 
115000 A 
055000 
00100 0 
11.0471 
004250 
0010 0 0 
010522 
000000 
17 7 4 00 
000204 

000000 
06 4 325 
0 7 4 325 
00~002 
1 3 4 0 ~ 4 
00 1 010 
0 1 06 C3 
13 4 0~1 

004551 
006120 
0 1061 0 
005014 
005 021 
03 :5 00 0 
00511 2 
1~4034 
0030 10 
0106 07 
00512 :;: 
1540 33 
00301 0 
0 1 060 7 
0044 01 
0050 21 
1 ~ 4 ,.1 ':· -. 

'- .. .., ~ 
0 0 3 (I t :) 
0 1 060:-
004 4 01 
005021 
1 54 0 23 
00301 0 
0106 07 
005041 
0060 00 
0 1 0620 
0020CO 

0060lll 
ooooc ':' 
00100 0 
010~? 5 
OO~OE>·l 

1 ::> 00:: ':> ' 0 ·-.... ~ ~... .• 

OOQ(t (.O 
oooo .: .. :; 
1)€.30 1)1) 

oooo r~· 
Ot) .-.. r, .. ..... 

;:.. ~· \. •.) 

oooo r..o 
0 ,_, r (I ,. ' ' .:;. '=' 0' ·~· 

A 
A 
R 
A 
A 
R 
A 
A 
A 

A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
rl 
r<: 
A 
f~ 

A 
~l 

R 
A 
A 
A 
A 

,.. 
• 

n .. .... ,. ,t:' ,.., 
...- .l ._, ':) : - · ,.., 

I 2 1 2 ;• ::; A 
l """ .... _, ~ . ,.., c. •::0 ( ' I '•' 

380 9 
38 10 
3 811 
38 12 

3 813 
3 8 14 

3815 

38 16 

3817 
33 1 8 
3319 

3820 "" ,.., ....... 
.:>OC. J. 

3322 

3823 
3524 
382:i 
3326 
'"'8~~ ~ c. i 

382 8 
3829 
3830 
3831 
3332 
3 83 3 
383 4 
383 5 
...... 1'"\ ..... 6 
..;, C• ..;., 
..... ~~ ? ~._,..._,, 

3838 
3839 
38 40 
3841 

38 42 
38 4 3 
384 4 

38 4 5 
3846 

38 48 
3849 
3850 

3851 
?O C::-:> 
... ·-· ....J "-

386 0 
38€. 1 

3862 
3863 

3 8 5 4 

3868 
~,.., , ..... 
·-· ·:) r:· =' 
- .~ "'? 0 ..:· ·::· ( 

3875 
,..., ..... .,. /> 

..,::. ·=· l' 0 

.... ,, 1 .. • , 
,J 0 .~ 

. .. 
• f • • 

' 

. .. . . .' . \' 
·'· • 

. : £t•' t •. . . . . ... 
," :;..' ' 

, ' ' I t' •' • 
' ' " .. . . .. , . .. . . .. 

I> • .. . 

~ ·· .,· . . . 
• • : ' : f ' . . . . .· • l 

; t. 

• 
• • • .. . . 

0 •• 
;. ' . .. 

.. 
I • . . ;I 
. ' 

,. 

. 
. . • . f, 

.. . 

• 

. ' . .. 
~. I 

' • • 1' 
., r r ·. 

·f . ., 
• •v•~j~' -~ ·~··· · ~· · ~" ' \ ·~··· " .at." /yo• •<' ' • • "l•\::'. ·' ' ~ f ' ~ .. ~ ' .... .... ., . • • 

• •. " l' ~''(1: <to \>' 'fl.~ 4,~·!::.· \ :' ··~ . 
' •• , 'i :J"' ·~ ..... ·}.· ~.. • . • 

f 1 ' .;,c .•. •. .~ .... ': .. - ·.;; ... ;· 0:: 
' ''#- . ~ -- ~ ·· . . ' . . . .. 

,.. ' : :•; .. · .; ,• . .. 
. . '. .. . . • • 

. , ___ - . ·-··~ ·· . .. ·~- - ·- .... ___ , .. .. ..... -.. ·-· .... ._.. .... . -- ---·· - · ·- --·. . . . . . .. ---- . -·- - ._. ... .. . ... ,~. .. . . -

PAK1 

PAK2 

MSKE 

D132 
• • ,. 
ll! 

!'f. .. .. 
• • • • 
~ 

HCAS 

HOAl 

HCA2 

HOA 3 
!!! 

!-'! 
~ 

HOA4 

HDA5 

HGA6 

HOAS 
H D A 9 
HOA7 

. 

RPGRT PRDGRM1 PAGE 55 Ll STIHG PAGE < 

TAX · 
LR L! 
LDA 
ANAE: 

S TA 
l. DAE• 

I tl R E 

~' B 2 

LRL A 
Jj'l P 

DA TA 

DATA 

ENTRY 
S TB 
STX 
T ZB 
ERA 
J AZ 

ER A 
LLS R 
ADDI 

TAX 
TBA 
L ""' ,, 

1...1 A 

INC R 
ANA 

INC R 
ANA 
X A Z 

LASL 
TBA 
ANA 
X AZ 

LAS L 
TBA 
ANA 
'"A'" ,, <-

TXA 
L DX I 

CA LL 

L.DA I 

J ~1 p 

MERG E 

SEQ:J EflC E 

DATA 

DATA 

DAT A 

nnT A 

l 
0 , 1 
~I S KE • 2 

0 ' 1 
PA K 

P AK 

PAK2 

c • 1 
0 • 1 
PAK 

8 
PAK l 

0 · 0 177400 

132 

SUBROUTINE TO 

MASK OUT BYTE SLOT 

IN SE RT BYTE 
RE STORE I.JORD 

CO iiVERT HOLLERITH Ta 

SEQUENCE 

ASCII 

CALL ING 
LDA 
J I1PI'1 
RE TURH 

CARD c nL BI NAR Y <HOLLE RI TH) 
... qA S 

• 

RElt.rR'NS 
B AND X 

. .. .... .. 
A·terr IN A REG 
REG~ PRESERVED 

HO LL E~ITH TO ASCII CONYER SI ON 
TEMl 
T EM 1 +1 

HO A9 
HDA 2 

HO A9 
9 
HGA 4 

Cl ' 1 
0 1 2 
HOA 4 
HOA3 

CHE CK 0 - 2-8 

SP L IT OF"F 
2'0NE BASE 

ZO NE 
TAB LE 

DIG IT PORT I ON 
z or·l E VALU E 

ADR 

023 
HOA S 
HOA3 I F NO ROI.J 2, 3 ,6, OR 7 

1 

~ : 0 A E: 
fiOA3 

1 

HOA 6 
HOA3 

HOA7 

lFET CH 

1 E· 

HOAl 

f..l64 

I F NO RO W ... 
C o OR 9 

OF HO A CONSTANT .$ IS CRITI CAL 

0'2 ~20 0t060•040 

063 000.020 

o::~ooo ,o6o 

03600 0 
" '"I "' 1=. t-'1L!P'1-

· ··- · . ot2 3 7oo.~ e :9 B7 654321 I' 0157 2 5 3 . I ( <. [ IH GF" E DCBA& ' 

~99 > 

B. 2 

'C• ,.., 
&.-. c. 
B. 2 
B ':> . "' 
B ·:> . .... 
.... .... 
..C:• • ..::. 

~· .... .co • c. 

02 
0 2 
" ... •: L 

C2 

02 
02 

0 2 

'I ·::t. .... 

02 
02 
0 ~. c. 

0 2 
0 2 

02 

02 
02 
02 
02 
0 -=· ..... 
02 
0 2 
,... '=" ,_J 1-

02 

'J -. I 1:. 

0 .··· 0:. 

n ·=· . .... 
;I ·::> 
' · 0... 

02 
rl ·;:> ' ... 
ll2 
Q2 
02 

0 2 
02 
02 

02 
r. , ... , ._, c. 
r -, 
J c 

lj 2 
02 
tj 2 

'I .--, •.. •::. 
02 
02 
'· ..... I} C. 

.... .··, 
•J i:-.. 
') . .., . '-' .-, .-. 
v ::. 

") ~) . . .. 
l .. , ·:r ~. 

0 ... .::. 

02 

r .... 
·.I . ;, 

i! -:. . '-

.-. ~. 
c 

02 
c .: 
t't ·~ . ~ 

(1 2 

f' .-. _, c. 

,·1 -. 
0 -" ,_ 

o3? 7 e 
03 779 
0 3 7 8 0 
03 7 8 1 

0 378 2 
03 7 83 

03 7 84 

03 7 85 

0 3786 
03787 
0 17~ ..... ...., I :;;,.) 0 

037 S 9 
0 .... 790 ..;,, . 

03791 

0 " " 9-=' -.J " .. ..... 

0 3 793 
03 794 
03795 
( I ·-:. '? ·~ <. ....., r • v 

0379 7 
O ·:O?CI~' ·J.. "" .,.,:, 
r l ·-,-ng ... ·-· /' '=' .. 
0 ·:- ·" 0fl """0 --

0 :3 8 0 1 
O·:·soo -.,.1 I '- • 

0 ...... -.~, ··· .;, t:• L .;_, 

0380 11 
(. ? •;:> 0 c.: 

I ....,• \J •..,.' 

03806 
03.'30? 
o~: so::: 

C3809 
03810 

038 11 
,, .... c·t ·:. l: . jo •_.• L ... 

03813 

0381 4 
(t:=: t:15 

.·l : - ·~· ~ f l 
'· -· ,_, l- • 

fl ::: :=: p 1 
U• '':< ,-, .... ,::. - .;:. r. (, 

n .-, , ... , .... , ·J 
I) .:- ·::- c:: ..;.;J 

1,·. ·:• •:0 :• A 
'J .,J ,_, '-· .,. 

r, ..... ,-, i:'. c: 
IJ •:.•0 ., .1 

lr", ..... - • • - • .!: 
',) .;:. ·.:· ('_ r:" 

; , ·") ,-, .-. .. , 
,_, ·-· .;:. c. (' 
,.., ':I ,., 2 .... 
1,.1 ·~ • ::· '.:) 

,-. 'J ·:· ·J •;'II 
V-...1 *-' L- : 1 

( I ·::· 0:• ··'\ , •• 
•,.I '-' •, ) .,1 

03831 
0 ·') 0 "') ,.... 

..._,._. • .JC .. 

r - , P. .. -. c: 
t) .;, -· • ..) ·-' 

~, --:. ~ ~ -, 
.. ·-' '=' .;) I 

0 3 ,-, ·? .::-
·~ ..J ' ..1 

0 "j .-. ·:- .:, 
.;) .;, ._. _, 

() 3840 
038 "'' 1 

n ., <;• ·• -:> 
IJ •..,0 \;,_1 "1 1., 

.· , ...., C• ,• ·' •. .; . '-' t -t 

. . . .. 0 • . .. ... __ .. .. _, _____ ... ..... . _ , __ ····- .. "'· ·-- ·- - - .. . .. . ........ _ . -- . . - . .. . . .. 
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010622 
0106 23 
0l06.24 
0 t. Q;.f..a !$: 
010626 
010627 
010630 
01063 1 
01063 2 
010633 
01063 4 
01063~ 
010636 
010637 
0106 40 
0106 41 
0106 42 
010643 
010644 
01064~ 
0106 46 
0106 47 
0106~0 
0106~1 

0106 52 
0106 :::13 
01065 4 
0 106 55 
010656 
010657 

0106 60 
010661 
010662 
01066 3 
01066 4 
010665 
010 666 
0106 67 
010 670 
C106 71 
010672 
0106?'3 
010674 
0106 75 
0 1 06 76 
') 10677 
0 1 07 00 
!Jl0 701 
010702 
010703 
01070 4 
01 0705 
01070 6 
010 707 
9107 10 
01 0711 
fl10 ......... .. t'J.~ 

0 107 13 
0107 14 

' 0107 15 
fJ107 16 
0107 1 7 
0107 20 
0 10721 
01072 2 
0 1 0723 
0 1 0724 
0 1072~ 
0 ' 0 ....... ~ .1. l C.C• 

U l0?27 

ll'!"'r'\ ..... ...,. 
UJ.I,.Io'..;;.•l 

0 10732 
"'·o ---uJ. 1~..:.· 

010 734 
o·t o 7 35 
010 .,. ..... , 

,. ~ r;, 

010737 
010740 
0107 41 
0107 42 
010 7 43 

1 2 1672 A 
134670 A 
133666 A 
132664 A 
1 31662 A 
130640 fl 
1572:53. A 
1 24274 A 
127333 A 
144710 A 
1 4 3 70 6 .A 
142704 A 
141702 A 
14 06 4 6 A 
1 56273 A 3378 
1246~2 A 
1 2 2 2 4 1 A. 
151321 A 
1 50317 A 
147315 A 
146313 A 
14:52:55 A 
1376 76 A 
157645 A 
126 335 A 
1~5 331 A 
1 54327 A 
1 53325 A 
152323 A 
1276 60 A 

337.9 • 
3880 • 
3981 • 
3882 • 
3883 • 
3884 !I! 

388:5 ll! 
3886 ll 
3887 • 
3388 !I! 
3889 ll 

000 00 0 A 389 0 ASHD 
1:5700 0 I 389 1 
00612C A 3892 
0106 71 R 
004460 A 3893 
026000 A 3894 
004460 A 3 89 5 
001000 A 3 896 
11066 0 R 
000042 A 3897 ASHT 
004400 A 
004200 A 
004100 A 
004040 A 
004020 A 
004010 A 
004004 A 
00 4 002 A 3898 
C04001 A 
002400 A 
002200 A 
002 10 0 A 
002040 A 
002020 A 
0020 10 A 
002004 A 3899 
002002 A 
002001 A 
IJ 01200 A 
001100 A 
001040 A 
001020 A 
UOlOlO A 
001004 A 
001002 A 
U01001 A 
0 0 4 202 A 
oozooc. A 
001202 A 
003000 A 

3900 

001022 A 
000000 A 3301 
002202 1=1 

0 ,...,...""'"' ..... VU UtJ C• H 

000 1 02 A 
002 102 A 
001042 A 
00 4 000 A 
000022 A 
I.J04022 A 3902 
·· o ..... o- .... "' .,., c. c.c. n 

002042 A 

DATA 

ENTRY 
ANA 
ADDI 

LLRL 
LDB 
LLRL 
JMPll 

DATA 

DATA 

DATA 

DA TA 

DATA 

DATA 

SUBROUTINE TD CONVERT ASCII TO HOLL ERITH 

CALLING 
LDA 
JMPM 
RETURN 

SEQUE"CE 
ASCII 
ASHO 

RETURNS HOLLERITH CARD CCL BINARY IN . A REG 
B AND X REGS PRESERVED 

077 
AS HT 

16 
0 '2 
16 
A!;H D 

TABLE BASE ADR 

EXCH I'HfGE Ar~ - ER 
HOLLERITH 12 BITS 
EXCHANGE AR-BR 
RET UR N 

00042t04400t04200.04100t04040t04020t04010t04004 

. 
oeoo4,02002.o2oot,o120o,o1too,oto4o,oto2o.ototo 

oooo o,o220Z,ooooG,ootoz,ozto2,o1o4 2,o4oo o,oo ozz 

.. 

. . . . . ... _ -

890) 

02 03847 

02 038 48 
.o 2 0 3 8 4 9 
C2 03850 
12 03851 
02 03852 
02 03853 
02 03854 
OE' 03855 
02 03856 
02 03857 
02 03858 
02 0385 9 
02 0 3 860 
02 03861 

02 03862 
02 03863 
02 038 64 
n, :=:• 0 .,. ·.:· <= c:;, ,._ •J\.~·v-

02 0386 6 

02 03867 

02 03868 

B.2 02 0386'3 

0"2 03870 

02 03871 

. . - . . ' . 
• 

. . 

---



'. 

• 
E . 2 VORTEX LISTING 

0 107 44 
C l C7'4 :"5 
(! 10740 
0 10747 
0107 ::1 0 
01 0 7 ~ 1 
~·o~ .. ~ :,l .l,l/...,IC, 

010753 
:"l l 0 7 ~ 4 
I' ' 0 7 .. ,. "'• ),1. ~ ...... 

(' 1 (.) ., ., "' 
~ /._11,.1 

0 1 07'~? 

0 1 0760 
0 1 0 761 
0 107E·2 
010?E. 3 
010764 
'' ' 07 "'"i • .. • ... r 0 ._ 

0107 66 
0 1 0767 
0107;"0 

1•, 1 c ':' ... f ' , ( ~ 

..... """ ~ 7 , ... 
•• 1 .l •. : ; . .::. 
,, -: !\ 7 ., • .., 
' ' ~ • I ,. ' • .. ' 

~i.1 Li"??4 
.. . " f"'.l '? - c ) I ~ ( o' ,_1 

010716 
" '0 .. 7 .. lJ,L I' ,' 

:') 1 1000 
GllCIO l 

••• 4 1 (1 0 2 . . . . 
•,J• ~ 1 -. "" .-. 

~ ,1 1,.0 1,.1 ~ 

01 1 004 
(ij10 0!5 
0 ~ lOOf. 
1)1 1 0 0 1 
;J1 1C1 ~ 
01 1011 
0 11 012 
..• · "" 1"' lj ,i ,!. I J • ) 

.... , ... 1" 
;,...:.Jt.•- "'t 

0!10 1 5 
O .t 1016 
'": 11 0 1 7 
0 ~1020 
' "" .. .. II"\ ..... • •J J. J I) C. J. 

0 .\ 1 022 
(!11023 

0 " " "'"''" • ... LUC. ..J 

011026 
·' ' .. • ·" .... . 
._ 1 .. 

~ . 
"' . . 
0 1 

1027 
1 I) 3 0 
l 0 ~ 1 .. ,.. , .. .. ' 
... v .; . .::.. 

''1103 8 
0 ! 
;,) 1 
:. 1 

.~. . 
' . 
I' • ·' . 
.... . 
... ! .. . 
·.1 ! 
.... . .. . 
... . 

l 0 :; 4 
1 0 ~! 5 
• 0 ~ . J. .;. l..,t 

1 f · ·: ·~ 
... J < 

1 ,, .. 0 
·~ ... 

1G .:;. 3 
1 (I <! <i 
1 r. .. C" 

'·' ., ... . " . .. 
J, i,l ~l"'. 

• " .. 0 
..1. 1..' - · 

(
1 

'· 0 5 1 
;_;'lf.'52. 
r; 
(' 

,,.. c-. 
l , , . ..t..:. 
.. ( . ~· .. ' ...... · ... 

.... · • ,· c · ..: .. . ... ._ ..... . .. . ..... ,. . · .. · . ' ._, _, ":'• 

..... ,, ,, C" .. . 

In• .I '· ' .. • f' 
,...,. " r. C . ,., 
• .. • t. •• r;;.o·.· 

00 4012 
00 110 2 
""' ..... ,...0 .... U\.IC.~I V 

00 41 02 
00140 0 
00 10 00 
000400 
000200 
OOOl.OO 
0000 4 0 
000020 
000010 
000004 
000002 
(10(1001 
0 ,..,.."'=",..-· 
"'U IJ C.UC:. 

002012 
nn 4 [14 ·:· ... v - ~ 

000012 

A 
A 
A 3903 
A 
A 
H 
A 
~l 
A 
A 
A 390 4 
A 
A 
A 
A 
A 

0010 1 2 A 
OO lOOE. A 

00(1000 
064070 
0 7 4070 
OU6030 
011.002 
002000 
!.111(142 
001001) 
110771 

01 100 2 

0 7 630 1 
'4 . .... "' -· 1 1 ... ") IJ .;. 

1 4 2305 
1 43 30 7 
1·14 3 11 
150722 
1 •• t ~~ 4 ""'' , c. 
1:-2 726 
153 72-0 
1 ... 4 _, .. . , 

... J ( -, C. 

161744 
1 60::74 o;. .... ~ ... ..,.c .l r;, ..; ,. ,..) 

1645 1 2 
o=-77 4 0 
0 ... -.c w c

"'t ~ ~-· .J ·-' 

O-l01.3 2 
077573 
05555~, 

050175 
046535 
05611E. 
0 " "" .. .. ,.. o.J...J 't r..: 

04554! 
1

..,. 0 .. ,.., , 
, . ..:. .. Q • 

171 3 63 
1 ~-::;, ..... . ~e 

,. ..... .::. b '-' 

1 .. i' ":,! ·~ "'" ..., ,._, v fjr 

1 ~4 ._ ... . 
I ,J I l 

0 ~"' ' ~ ... • • ,_I 4 ._.~ 0 

046 116 

(l000 GG 
07·1 00 4 
15 70 0G 
n f' C •'•"" -, 
• .... ·-' f..l ._, c. 
IJG-l5 4 l 
i)06 1 21i ... . ~ ... ..., 
l .L LU'""t · 

r '1'1~" fj J. '· ._. ·' 

00501 ·+ 
015(1(' :~ 
r. 0 ~ ,., ... ,·, 
I) .~ ~~ C, '~l 

0 11 (1(-.2 
r«."' -./'ot"• ~ 

J. ...J ( '•' f,.T ·~' 

0 2 4 0 c .:. 
""4" ' .. 
1.1 ~ '·' •. · .. 
' I 0 ' ... I ' • ••• 
\ J. '·' t '·' 

A 
A 
A 
~ 
R 
A 
R 
A 
R 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
·'' .... 
A 
A 
A .•. .... 
A 
A 
A 

A 
A 
I ,. -

3 90 :) • 
3'306 • 
3907 • 
3 908 • 
3 909 • 
3 910 • 
3 911 • 
3912 !I 
3 913 
3914 
3 9 15 
3 '3 1 6 
3 91 7 
3 918 
3919 

392 0 

392 1 

':\0 .... '::' 
v :1C.'-

3 923 
392 4 
3 '325 
3 926 
3927 
39 28 
392 9 
3930 
3931 
3330:: 
3 9 3 3 
3934 
3935 
"'CI?.O. 
o,J J ...., "" 

'"'9"' .. .;t .;. r 
~~-:-oo •J J ...;) 

3939 
3'3 40 
3941 
3942 
39 43 
3944 
39 4 5 
3'346 
3947 
3 948 
39 49 
3950 
395 1 
-ti""''r;'~ 
.,:. ·~ ..J ~ 

3'3~3 
39 ~i 4 
.... •':I C' tt 
.;; J •.J·..J 
- . . .... t: •• ..,; • . , ._, b 

3957 
3953 
3'359 
3 .9 GO 
396 1 
3 '3 6 2 
3'363 

ll 

• 
!IE 

COL ATE 

ll 

COLT 
SATA 

!I 

TfETCH 

R 3964 TADR 
.:-! 3965 
.. ) '390:S 
A 3':.::67 
R 
• J. 

~l 

A 
A 

.............. '"" 
·~ ~ ~ •:>-
,... _""""' .;o -.. ~ C• "Y 

3970 

•• 

DATA 

DATA 

EtiTR 
S TB 
STX 
L D ~<I 

CALL 

J 11P • 

EQU 
FOR M 
SATA 
SA TA 
SA TA 
SATA 
SA TA 
SA TA 
SHTA 
SATA 
SATA 
SAT A 
SPTA 
SATA 
SA TA 
Sfl TA 
SA TA 
SA TA 
SATA 
SATA 
SA TA 
SATA 
SATA 
SATA 
SA TA 
SATA 
SA 'T A 
SATA 
SATA 
SA TA 
SATA 
SAT A 
~ ~~ TA 
SA TA 

ENrR 
STX 
ANA 
T ZB 
LLS R 
1~ii DI 

EQU 
T Ai< 
LDA 
" B '"' " "-

ANA 
L DB 
I D" - ,, 
.J MP • 

... _.... . .. .. . -... ... . .. . . . ' . . . ., .. - .. . ..... ...,.. . . . 

RPGRT PROGRAM PAGE 57 LISTING PAGE < 

0 1000•00400•0020 0 t 00 1~0•00040• 0 00Z0• 000 1 0 1 00 0 0 4 

OOOQ2,00001•00202s02012•04042•00012,01012101006 

SUBROUTI NE TO CONV ERT ASCII TO CO LLATING SE QUENCE 

CALL II'UI 
LDA 
JMPI'I 
RE TU RI'i 

RETU RNS 
B AN D X 

TEMl 
TH11+1 
COLT 

TfET CH 

COL ATE 

I.U TH 
REGS 

CH AR 

CCL.:LATING 
PRE SER VED 

RE TURN 

VALU E Il'f REG 

ASCII TO COLLATING S EQUENCE CONVERSION 
llf 

e ~ s 
124119 3 
194, 19~ 
19 6 1197 
198 1199 
2001201 
2091210 
2 11!C:12 
213,21 4 
21~ d!1 6 
21.7,226 
227122 8 
C:2'3 •230 
2 3t .e32 
233,74 
9~122 4 
7'9 . 10 9 
64 , 90 
1271123 
91' 108 
80 112~ 
77, 93 
92,78 
107 . 9 6 
75, 9 7 
240 .C~41 
242·243 
244.2 4:5 
2 46.2 47 
~~4 812 49 
1 22 194 
7€. 1126 
11 0.1 11 
SU BROUTI M£ TO FET CH A VAL UE FROM A PA CKE D 

TA DR 
07 ;1 

1 HA LVE TA BLE I NCR EMENT 
•• 
• -1 

0 I 1 
rFE R 

BYT1 
T E i'i 1 
T E t•l1 + 1 
TF'f:TCH 

TABLE 

":"A BLE 

• 

..... 0 • • • .. .... ... _ -- - ---....------· -•·•.£.. .... . ... -·--.. . ... . .. ... . - ... .... . . . . . ·--· . .. .. . . . 

• 

02 

02 

0 ?"7~ ..., 0 c. 

03873 

0 2 0387 4 
02 0 3875 
0 ... -:> 0"'" ... 6 .;t o~ / . 

0 2 0 3877 
02 03878 
02 03879 
02 0 388(1 
02 0.3881 
02 n · . . c. 
U- .•, .::. 
02 
02 
ll 2 
il ·;· - ... 
02 

02 

1
· , .-, 
J ::. 

02 
r: ·j •.. '-.. , ·~· 
·- L •• 

02 
02 
'I .• , ... c 

0 2 
02 
02 
. ' -:" .. 
~, -. ,_ ·:. 
02 
02 
02 
I" .-, 
. ) .::. 
() -:':• .. 
0 2 
( · ..... 
·.' t: 
"J ·.;. . . . 
'J 

., 
' -·~ •) .. , 
\,. t.:. 
'J :0 
I '-

l .. ·:· . ·-... .... 
1,1 c. 
' . '.) , ..... 
0 2 
n -. ._, :.:. 
c. a 

,• ... ·.. .::. 
··, ..... '·. -:. 

,., ·:• 
•. ~ 

(• :· --
02 
0 ~ 

.-. ·:· 
J ... 

··J .., . . . 
l' .,.., 

I •::: 

I"'• .,.., 
' -. ~. 

U- ~ .• -. Q ·::> ·-· -=· ,_, ~ 
0 ·:· ':• 0 ·:· 

·-· ·-· ··J ·-· 

0 ,_, ,-. 8 ,
~:, -=· ~ 

1 .. , .... 0 8 -· 
.J .;t ~~ I , . 

'j 0:1 -=· •;) ·::· 
I i • .0 ,_, (.,.• ' - ' 

I) ":':• C· •:. ;:"-t 
•J ......... • •. 

C .--, .-. f"• . , ., ... -; N, ; j 
~ ' . 

n •:-.. ·=· ·~ 1 . · .. • • ... • .. · 

1·, "~C··~ .t 
.I ·-· ·-· .? ' 1 

,... "j .,:. w .. 
·.1 ·.' '•' J ':.• .. , -·~· ' . .:. .-:, . 
'.oJ•.•;J,· 

l) ....._r, ,.-. ,.._ 
..:· .;. :;7' •:0 

0 ':'• ·=· f:J. q ·-· ._, .. 
.-. - •. - j r. r· 
'-' .;. - L• ·' 
;) 39(i 1 
n ·;. o 0 ~· 
'.1 -· • • ... .... ·~ . .-, (• .. 
... .:· 7' _. • • 

) ~ '• r "' 
' .;;. ..r ,J ·-· 
(J ··;, Q l"l ... ·-· .. -=· 
0 ..., .- (' -, 

.;> -~ ·' ' 
l'r. -:, 0 ( t .-:~ 
') •..J / ...., O,J 

.•• '":• ,-, f r .:,. 
•J • ·' ;;' 'J ... 

j) ·:, q 1 (I 

J. ·:· -.:, 1 1 !,.., .,. L 

"'; ·:· q 1 -;-. 
'· ·. J • ' ...... 

n -. ·:: 1 =: . .;. .; ·-
l. 1 ':! C! • " 1-..) .-J. + 
n :·· ·-;, 1 ~, - ;), . . . 
(J - ..... l' .;.. ;.· r;. 

0391? 
ro ':1 •:a • C• 
u ·-· 7 J. ·-· 

0 ··~"19 ._.. .,. . 
0 ·71 •:'1 ,::~ f· 

v :7 -·' 
( t ")' •: t ·.:..· 1 
·-~ ~ ./ L- J. 
r· "=' ·~ -:· -:::· ·.' .•. ~ '·- ·-
. • . . 4 

I i - ' '-1 -• • •. ' .... .; ~-

"":..-olJ~•, .. • 
'J .;.. 7 c. -· 

0 392':l 
0 ·-:· G ":• r., 

·-'J V •. 

" -.q --•r 
... J.;;) ,...j r;: .• 

,., ,... •:a ...... -, .. ) ·=· .. ~ .,:. t ' 

O ':>q3 •~. .... •' ·.: .. 
I) "> 9 ":• '·' • ._, •J · ' 

'·~•c.4r· ... -~ J' J 
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E.2 VO RTEX .LISTING RPGRT PROGRAM PAGE 58 LISTING PAGE ( 892) 

0 11 0 61 
01 1062. 
0 110€.3 
0 ll-044 

0 110 6 ~ 
011066 
01 1067 
011 07 0 
0 1107 1 
011072 
01 1 0 7 3 
0 11074 
0 11075 
0 11 0 76 
0110 7 7 
0 111 00 
0 111 01 
1) 11102 
0 1 1103 

0 11104 
0 11105 

0 111 06 
0 111 07 
0 11 110 
0 1 1 1 1 1 
0 1 1 1 1 2 
0 1 1 1 1 3 
0 11114 
0 11115 
0 1 1 1 1 6 
n <~~••1., 
Ul J.J. I 

0 11 1'20 

0 111 2 1 
0 111 2 2 

11104 2 R 
004350 A 3972 
000000 A 3 973 
00000 0 A 

011065 
014443 
054433 
0 04 3 41 
057000 
1444 2:5 
027000 
037000 
076000 
005122 
0 0511 1 
001004 
01 107 4 
001000 

3 974 
3 9 7 :)" 
3 976 
3977 
3978 
3979 

R 3 98 0 
A 3981 
A 3982 
A 
I 
A 
I. 
I 
A 
A 
A 
A 
R 
A 

3983 
398 4 
3985 
3986 
39 87 
3988 
398 9 
39 90 
39 91 

3992 
011433 R 
177777 A 3993 

399 4 
177777 A 399:1 
OOOOO'J A 3 996 

004250 
057000 
00 2000 
011 3 47 
117000 
054 40E. 
017 000 
0010 0 2 
0114 37 
001000 
011433 

3997 
3'3 9 8 
3 9 99 

A 400 0 
I 4 001 
A 4 0 02 
R 
I 
A 
I 
A 
R 
A 
R 

400 3 
4 0 04 
4005 
4006 

4 007 

TF'ER 
TEI'Il 

LSRA 
DATA 

8 · 
0 ' 0 

EJ EC 

~······································································ • 
• RPG IV LOADER 
• 
~·······~··~·························~·································· RPGL D EOU • 

• 

CNL OC 

LORI'ID 
liE 

BIRMD 
BIRF" 
lll! 

L.DA LDADR 
S TA CBL C 
LSRA 1 
S TA TM P1 
SUB CORE 
"LDB Tt'IP1 
LD ~-~ tlA 
S T X O d~ 
IB R 
IAR 
JAN 

JMP 

DATA 

DA T A 
DATA 

CNL OC 

GN DIR 

-1 

-1 
0 

• RBS DL UTE ORIGIN 
• 
AORG 

AO RO 

LRUI 
S TA 
JMPM 

OR A 
S TA 
LDA 
JA.P 

8 
Tt1P 
GBYT 

TM P 
CBLC 
Tt1PX )( 
GND1 

.JMP GNDI ~ 

STARTING BYTE ADDR FOR LOADIN G 
CURRENT BYTE LDC COUNTER 
COMPUTE ~CRD LOC. 

COMP UTE NEG. LOAD AREA S I ZE AND P UT 
~ORD LO C COUNTER IN B-REG. 
BL ANKS 
CLE AR PR OGRAM AREA FROM LOAD ADDRE SS 
UP TO THE END OF" THE ~ORK SPA CE 

CLEAR NEXT LOC 

START LOR DI NG OBJECT TE XT 

BI LOGICAL RECORD FL AG 

SHifT Eli TO HIGH 8 BITS 
AtlD SAVE 

GET A B'Y TE 

BUILD 16 BIT WORD 
RE S ET CU RREN T LO C COUH TER 
I S THI S A DD RG DIRECTIVE 
YES, GO TO SAVE DAT A ROUTINE 

GET NEX T DIRE CTIVE 

c 

RELATIVE ORIG IN 
4008 !I! 
4009 liE 
4 0 1 0 • 

XORG R 1244 00 
00 1 000 

A 4 0 11 
A 4 0 12 

ADD 
.JM P 

CP.L C 
AO RO 

RE SET LOAD ADDR TO PREV + DI SP LACEMENT 

0 111 23 011113 R 
4 0 13 liE 
4014 • EXTER NAL REFERE NCES 
401 5 • 

0 111 2 4 "034 3 7€. A 4016 EXREF' LDX 
LRLA 
S TAE 

f13 . 
':111125 
0 11126 
(' 11127 
0 · •·-:-o l ;. .1 ....., 

"' 1 '""'1 ..; J. J. .j 

0 111 32 
0 1 1133 
0 111 3 4 
0 111 3 :5 
!:: 111 36 
011137 
011140 
01114 1 
n • • 1 4 .... • J.J. c. 
'' '1 14""" •• .!. ._. 

0 1 1144 

0 11145 
G11146 
..... .. . ~ . "'""' 
·~· .!. !- .1 .... t' 

)11 150 
0 111 51 
.J 11 152 
•"'1 11 .. C"""' u l ,l J. .,_, ..:0 

f 'J 1 "i '*C'A 
-· ... ... J. ._! ..., 
•• , .. .. .. t::' e-
,_, ... J. l ,J...J 

011156 
0 111~·7 
" ''1'"" j .'. J. '::' I) 

0 111 6 1 
C. 1 .. , ,. .,., J l ,., C• ~ 

011163 
......... t: .. 
••• • J. J. .L ~ "'t 

U l1165 
.. , .. .. .. E ~ 
·-· J. i J. • ~· ......... ;-:.~ 
.._, J. J. J. '=' (' 
"'! - · ·-;1 :...• .t J.J. t" .. 
... -. ...... _, .. 
•.•!.!.!t'.L 

0042 5 0 
006055 
002237 

A 
A 
R 

4017 
4 0 1 8 

oo 2oou ~-1 4 0 1'3 
01 1347 ~ 
006 1 15 A 
002'237 R 
006055 A 

R 
A 
A 

00 2237 
0 0~144 
DO 1040 
0 1 1 1 45 R 
002000 A 
n . ...... 4 ~ ~ 
- .1 .1. v •" r-.. 

4 0 20 

4.0 21 

4 02 2 
4 023 

4 0 24 

0 0100 0 A 4 02~ 
n 1 '1..., ~ R ._., .£ A. C. . .J I 

4 0 26 • 

J MPM 

ORAE 

STAE 

I VR t"11 • • 

I \.ol ""II . .; "' .:.. 

JMP M 

JMP 

s 
RP I13+7•1 

GB'\'T 

RPM3 +7,1 

RPI'l 3 +7,1 

TABSC H 

Gt:- " T ._, I 

EXP.E F'+l 

4027 • TABLE SE ARCH RO UT INE 
Ar• -r'! w 
..,. •JC.O N . 

0 0 !51 0 2 A 4 0 2 9 TABS C H I i l C R 0 1 0 2 
006017 A 4030 LDA E XSTA B 
l"'' nt", ,....-:- r n 
\,I U J,.l ,_;. t ' 0 r:, 
t"'C' ..,OO" 
u.._~ ' '· ''J 
05 700 0 
03435 0 

1 40 31 
I 4032 
A 4033 
I 017000 

!JOE.l35 A 
4 03 4 
4035 

00101 :3 A 4 03 E" 
0 1 1162 R 
COlOOO A 4037 
Clll. 74 R 
0.::"}7000 I 4 038 
00~144 A 4 03'3 
DOl040 :1 4 040 
011170 R 

" 4 •"• ..... 
~ .... .., .t 

" 1 • 1 t:' «"\ t"\ 
t,.l - J. "" ._I •.:.• r--. 
"0"'0...,, .._, l ..J I:. J. 
r-.n .. _,.,""" ,_, ,_, -., c. 'J r_ 

A 4 0 42 

TAB 

TAB2 

TA:S3 

... ... A .:. I 
S TA 
LD X 
LDA I! 
ERA E 

JAZ 

J I~ P 

Il"lR 
I>~R 

• \.1 ..,. 
·..J ....._ L 

. .. ~ ·.i ,., r 

TBA 
~S Ui 

HlP 
Hl I-' 1 
t~.., . "' 
HlP 
RPt'13 +7, 1 

TAB 2 

T~t1 

HlP 

~ .... B '1""! .,:. 

-· c. 

NEG NAME LE NGT H 

1 ST BYTE 

GET A BYTE 

TAB LE SEARCH 

GET A BYT E 

GET NEXT TWO CHARA CT ER S 

START FOR f~A MES I N THE TABLE 

NEG NA ME LE!'l GTH 

DO ES TH E TWP CH ARA C"fERS OF THE NAME MATC H 

YES , TRY NE XT 2 CHAR S 

NO,TR V NEXT ENT RY 

THRU CHECKING? 

GO COMPARE NEX T TWO CH ARACTER S 

YES, COMP UT E DISP LACEMENT 
FOR CA LL I NST RUC TIO N 

02 
02 

02 
0 .... .::: 
02 
02 
02 
02 
02 
02 
0 

.... 

.:: 
0 .-. c. 
•.• ·=· ·- ._ 
02 
02 
02 
02 
0 2 
02 
no::-. .... 
02 

02 
02 
02 
n? 
v .... 
n ·;:. 
v .... 

02 
:>2 
02 
02 
n -:• '-''-

r, .-, 
lo~ .. -_ 

U •. -• .::. 
I'• .-, .... c. 
02 
02 
'J .-. ; ·:. 

02 
0 ·:;: 
.... ·:: •· ... 
0 :· 
... , ·:· ·- .... 

02 

02 

02 

02 
02 

.... .-. 
1_1 ·:. 

02 

11 ? 
~ ... 

02 
U 
... -~ c. 
n ·=-·- l-

0 2 

- .... u .: 
j) ._·, 
v .... 

I"'• .- , 
..; .:. ... ~ ._. c 

J2 

- -. IJC. 
• 

. 0 2 

0 ·:. ·-0 2 

( . ..... 
i .:. 

.... -. 
IJ C. 

0 39 41 
039 4 2 

• 
039 4 3 
039 4 4 
0 3945 
039 4 6 
03 94 7 
03 948 
03949 
0 -·a "' o ..J7..J•. 

03951 
03 952 
0 3953 
O ..... ,... C' ... ..:· ;;" ...... ~ 

039 5 5 
039 56 
O':><l5"" '•' ./ ( 

03958 
03 959 
039 6 0 

03962 
039 63 
03964 
039 65 
039 66 
0 ..,~ --,._"! . ';} b ,. 

03968 
O?r,,-.-. 

v:/0:.! 

0 3 97 0 
03971 

0 3 972 
. 03973 
0 :?,·;,?4 
t) .... , •::. -,. r 

·::.t .."' ... ..J 

039 7 6 

'" "'• .-.. -. .... , 
V ~•;JO~ 

0 3 "354 
0 3 985 
' I ':'• ~~ C.• ~: ....... "2 v . ... 
!'"' --:. ·~ !=- 7 '_I -..I ~ ..... 

0 3 '388 

0 ·:09C.•q 
..... v ~· 

0399!) 

03 99t 
039 92 

n '' .-. n '::' .. .,::, :? ":J ._. 

0 --="~ 94 ·-· .., 
03995 
U"' 0 9 C ..J J OJ 

(1399? 
03 "::198 
0 3 9 99 

04000 
0 40 0 1 
04002 
04003 
~4~JO : .J I .. , 

04005 

040(16 

04007 
0 4008 
04009 

04010 

0 4 0 1 1 
0 40 u 

' . .. .... . 
• 

.. 

• 



- . ... . . - ·-··- ... __ ·- ·· - · ...... .. _ ··--·· ... - ·- -- ·· · .... 

• 

E. 2 VORTEX LISTING RPGRT PROGR AM PAGE 59 LI S TING PAGE < 

0 .... - ...... 
.Loll/C. 

'' 1117'~ .... • , v 

0111 74 
0 1117:5 
!', 1 .. 1""6 
• 4. - A ,f 

o'\ • • • ..,. -
a.; .1. ... .& ,.- ... 

'::'1 1200 
011201 
011202 
l ... , • ..,n-. 
1.1 .&. .1. c. u ..;. 
0 1 120 4 
; ... .. .. -0 .. 
U l J.C • ..J 

001000 A 4 044 
01 1 22'3 R 
0 0~ 021 A 4 0 45 
006 14 7 A 4046 
001031 
00 1 002 
0 .. ... 0 ·' J. l c. ' ;;:. 
00512 2 
01 7 00!) 
. .... ~00 " J. C/ •.a 
001000 
0 111 ~0 

R 
A 4 048 
I 4 049 
I 4 0:50 
A 40!:>1 
R 

TAE1 

4 0~ 2 • 

TB~ ' 
SUBE 

JAP 

IBR 
LDA 
ADD 
j ~~ p 

' - EX R1 

STAB 

P RI N 

TMP 1 
04 
TAB 

HA VE ALL ENTRIES BEEN COMPA~ED 

YES 

NO,TRY NEXT ENTRY 

40 53 • PRINT NAMES Dr MISSING PROGRAMS 

"'1~ 06 '·· ... ~ 
:) 1 120 7 
... ~ ... --1~ 
...Ji.1C. rJ 

0112 11 1"": . , .... . -. 
\J A. 4 c. J. ..:. 

0 1 1 2 1 3 
')1 1 2 14 
··· · t"-'1 "' -· ~ '- .,_,1 

0112 06 R 
0 0.6 0 1 0 A 
002230 R 
00 6 057 A 
0 077 32 R 
00200:J A 
002 1 7 4 R 
006010 A 
00 2 201 R 

4Cl54 !II 

40~5 PRI N 
40 56 

40 :i? 

40~8 

40:59 

4 060 • 
0112 16 0020 00 A 40 61 
,., ' 1 2 1 7 0 r1 ., ,., 6" .., 0 
o,.; i . - , '- ..... "'' ·-· ,, 

Gl12 2C 001026 A 4062 
1)1122 1 

EQU 
LDAI 

STA E 

CAL L 

LDAI 

CALL 

J Bt!Z 

.. 
RPM3 

FCBl:S+l 

EWR 

EWRl 

REPORT MISSING PROGRAM 

CHE CK STATUS 

1/0 ERROR 

• 

017000 4 063 
4064 

LD~ 
ll! BUILD CALL 

STAT 

$ER 

04 
IH STRUCTION 

SET EXIT Ir INVALID CALL 
~ITH DISPLAC£MEHT I N Ti1 PR 

I S EXE CUTED 

.. - 1 ........... 
t.J .L c. c. .~ 

n••-:>~ 4 
~,.-h ...... .:. 
·· ~ .. 1 ... ... ... ;.) .~ .:. r. . . ~ 
;·. :1226 
,... .. ·• """' .... ""'? U J.J. C.C. o,. 

011230 
;,)112 3 1 
,., • • ""' ...... 2 
lj£J.C.~ 

n • l2""'"' ..., A. ...... ._, 

'
-.... ~""'4 J l J. c. .:J 

') 1123:i 
- 1 12..,-1 .. 1 • .:.0 f'J 
,, 1 1<>""'7 ,_1 .t c .._, 

0112 40 
Oi1241 
':1112 42 
0112 43 
1 11 2 44 
01 1 245 
0112 46 
0 11 24 7 .. , .~ · ~ll:'o . ,., •. .~ ~ .... . 
" 'l .... C'' ,., .1. c. .,J J,. 

1.11. 1 252 
···· ·""' ~ ...... .. , 4 .L c. ...... ..;. 
•)1125 4 
G11255 
01 1 25 €. 
1)\12:57 

0112 6 0 
C'1l2 E.l 
,~ • • .... r -
"' .i. 4 ,:, 0 i:. 

0 11 263 
0!1264 
I' - 1 '::0 6"' •• • •• • t,;.,. ..... 

fll1.::6 6 

.... . .. ~-~,., 

·- .t. ..:.t't.l 

0: 1 27 1 
" 11 "' ...... • .. • &:. ,. .::: 
. 1 ... ....... .. c.r ~· 

n ~· .... ~~ 
' ·· .:-. .6 , ;. {' {' 

::: 13 00 
. ' ...... 0 1 

·-· .1 .t. ~ 
~11 :13 02 
·~11~:(13 

057000 
01 4 302 
0020 00 
0113?7 
~u "7 r"0"• .1 • ..., J 

40 65 
I 40 66 
A 4 067 
A 40 68 
R 
• L 

0 020 00 A 
01 1 377 R 
001000 A 

4 069 
40 70 

4 071 
0 114 33 R 

!I( 

EX Rl 

40 72 ~ 

STA 
L.OA 
.JMP M 

LD A 
JM PM 

JMP 

TMP 
K240 
FILE B 

r MP 
fi LE B 

GN DIR 

4073 • GET NE XT OJjEC T RECORD 
40 7 4 !II 

000000 
0 17000 
0010 10 
01 1 27 1 
017000 
00 10 10 
0 11 26 G 
00 5211 
057000 
006010 
000273 
05 4 066 
006010 

A 4 075 RE~OR D ENTR 0 
I 4 076 LDA f.IRM D 
A 4 077 JAZ REC2 

0 ............ 6~ vv .,:. ~ 

0540~? 
0 "'4 ' ... "( • ..... ..:. ....., j 

006020 
000275 
0 01000 
0 11 31 6 

00 ~ 21 1 
3 5?000 
""" ,.. .... n 1 ..... IJ v r,:. ,. ... v 
000 1 77 
0 :540:5! 
00 6 01G 

R 
I 40 7 8 
A 40 79 
F: 
A 
I 

40 80 
4 08 1 

A 40 82 
R 
A 
A 
R 
A 
A 
A 
R 
A 
R 

4 083 
4084 

4 085 
4 086 
4 087 

40 88 

4083 
40 90 

n 4 09 1 
I 40 32 
A 4 093 
R 
l=l 4094 
A 40 '?45 

C 'l ..... - .. - - c: ... t.l .:. I ..::• ,.-.. 

C ~4 03 2 A 40 96 
,.. • . !"' .. ·~- .. ,.... 4" " ... 1,1 -· '-t t:. ..:· ~.,. t -1 ... , 7 , . 

006505 A 
00040-1· A 
100000 A 
000006 ~ 
"'"",n o ·' ,., 1..' '-' t.J _ . G. f~. 

o:::ooco 
GCIO O OO 
006010 
0 •• • ,..,. 1 

J.J.Ct' 
... .... 
' ·-l 0020 0!.1 

00[:(16 :3 F:: 

4 099 

41 0 0 

• • 
RECl 

REC2 

L DA 
JA Z 

CPA 
STA 
LDA I 

STf.l 
LD AI 

STA 
STA 
LDBI 

.JMF' 

CPA 
srA 
LI"!AI 

STA 
LDAI 

~~A ' . - . 
STA 
READ 

LD (.- I 

BIRf 
REC1 

BIRr 
CRB f+60 

SEQ +l 
CRB r+120 

CK S 1+1 
LLC Br 
CRBr+ 62 

REC4 

B I~~ F 
CR.F;F 

SEQ+ l 
CR.Br+60 

CK S 1+1 
LLC.Er 
FCBloB l'O'O 

REC2 

STAT 

01130 4 00 10 26 ~ 41 01 
0: 1'30 5 0021 33 R 

CAL L 

.J B ~~ Z 

L.DBI 

LD A 
ANA 

$ER 

01 1 306 00 6 020 A 41 02 REC3 c r.c P. r+2 

·: Rllr 
~ ........... -
t} . ,L •• ~ t) , .. • 

l;J. 1 3 10 
-... 4""'1 ' ••• !.. .1 :: J. 

I· no-·" " .i.•.c.v.• 
1)1 70 01) 
157000 

, ... .... 
I 41 03 

41 0 4 

- --------- -

~l S G 1'4 

~ ... u - · -·- ---- - • _., . .. __ .. _ __ ... _·-~ _, __ o4 

DISPLACEMENT 

SAVE CALL INSTRUCTION 

GET NEXT DIRECTIVE 

IS Bl A RMD ? 
NO 

YES, fiR ST LOGICAL RECO RD 

NO, SECOND LO GI CAL RECORD 
UPDATE LOG IC AL RECORD FL AG 

MODifY POINTERS TO PROC ESS 
SE C O~D LOGI CAL RECORD 

UPDA TE LOGI CAL RE CORD r LAG 

MODIFY P OINTERS TO PROCES S 
FI RST LO GI CAL RECOR D 

READ RE CORD SYSTEM B INAR Y 

CHE CK STATUS 

GE T POINTER TO 3RD ~ORD 

FIR ST RECO RD? 

• 

c 
c 

c 

893) 

02 

02 
0.2 

0 ~· ·-
(12 
32 
.-. ·=· '"' .... 

0 4 013 

0 4 01 4 
0 4 01"5 

C 4 01E. 

0 4 0 1? 
0 4 018 
n ·'"l"' ., .... I.) 7 

0 4020 

02 0 4 021 
02 0 4 022 
~ .. -. vo:: ,... ..... 
'J t': 

02 

02 
r. ,., 
IJ C. 

02 

04023 
0 4 024 
0 4 02'5 

0 4 02t. 

•"1 4 0 r, .., !,.; .:. ,.. 

0 4 02:3 

02 0 4 02'~ 
•"! 2 () 4 030 

1)2 0 4 031 

02 
j • ? 

" ·-I"• .-. 
i.l .:. 

0 .... "' 02 

0 -~· ,_ 
0 2 

r· .., 
.J -

( ' :. . . . 
,·, :. ' .... 
02 
02 
:"t ·j V'-

(! ·:· .. 
U 
..... 

.:: 

(; 2 
0 .: 
(' :· .• ' .. 

.. ) ..... ' -·-
0 2 
02 
n -::· . ' . 

n ·~ ,. ~ 
,.! -:. 
.• ·-

t"i ·'"\ .. -
,., . 
-' '. 
G2 

;-. -. 
·- · !-

n ~. 
,_l .:. 

r1 ~· 
·-· l 1 .,, .. . .. 

02 

r. ·.:i .... 

0 4 1-, ..... . -, ... ..:;, .:.. 
" •• IJ"' ...... -. u ...,. ..) ·~ 
0403 4 
0 4 03~ 
o4o:n 
0 403 7 

0 4 038 
0403':1 

0 4 040 

0 4 04 ! 
0404i:~ 
04043 
0 4 04-1 
G404~· 
04 0 H 

1)404 ; 
!'' 4 o 4 e 
,. -1 .. 4o"'' 
I) .. t IJ .:~ ::-

1, 4 t"' <: ( o l.J • .t .... 

0 4 0~:;1 

04 u52 
( ' ....... r:: .-• 

I ~ 1,.1 ... . •:.! 

0 4 0!:; 4 
0 40 ::i:S 
(I 4 I) ~; t:. 

0 4 058 
0 4 0 5 ·:; 
r)4Q6!J 
(j ~r• • • "+ v l;:j .;. 

0 4 0 E. :: .. 

040 6 ::: 
04G64 

0406:-) 
C40E. f.. 
t"'' I ~ -"' ··~ 
1) '+ ,_. :.:. •' 

0 4 0€.:?. 

··: :· ,., ... {') -,·. 
lj~ I J 0•' •.• 

(; :: · l)4(t7J 

l .• ·:· . .... 
lj -:::· 

(• 4 f• ? ·::· 
J' o J '-

0 4 • -. • . U t"-3 

.... ·- . ..__.-.......... --·----· -··- -- -· --··- ----------.. -· . ---- -. . 
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011312 
011313 
011314 
f.i 11·31 ':5 
011316 
011317 
,... " " .., ""' n \.1 .L J. .,) c. v 
!)11321 
011322 
011323 
·~ ··~~4 .... .. J. -...J '-

01132~ 
011326 
;111327 

001010 
011316 
006020 

~ 
R 
A 

000212 R 
064202 A 
0 3420 6 .A 
005001. A 
006135 A 
000273 
00:::5144 
001040 
011330 

R 
A 

.A 

4105 

4106 

4107 
4108 
4109 
4110 

4111 
4112 

~"''0"0 u u .L u A 4113 
R 

REC4 

CKS1 

') .. .. '""' '""' 0 '- .l .L .;.. v 

011321 
001010 A 4114 CKS2 

........ -. .... 1 

._t J. .1 ~ .,j 

011332 
,... . . .... -'""' 
• .. • .1 J. ·=· ._:t ·=· 
·.: 1 1 3 3 4 
01133:5 
•"11""'"'"' •J ·=· ·=· r::· 
011337 
011340 
011341 
011342 
011343 
011344 
01134~ 
011346 

0113~4 
01135::) 
011356 
011357 
011360 
011361 
011362 
')11363 
' ' " "-.6A :_: .i .i. .:,. "'t 

n 1• ----a' u i 1 .:., • ..;, ._1 

010466 
001000 
00216:i 
006017 

A. 4115 
4116 A 

H 

R 
A 4117 

000177 R 
1 ""'~0"" • .._1/_IJ!) J. 4118 

41 19 
4120 
4121 

14416 7 A 
044166 A 
001010 A 
111234 R 
010467 
001000 
002165 

000000 
077000 
014147 
144152 
002002 
011234 
0 270 0 0 
014141 
044140 
157000 
005014 
001 010 
011365 

A 4122 
A 4123 
R 

4124 
4125 

A 4126 
I 4127 
A 4128 
A 4129 
A 4130 

I 
A 
A 
I 
A 
A 
R 
A 
H 

4131 
4132 
4133 
4134 
4135 
4136 

011365 " 006015 A 
R 
A 
A 
A 
R 

4137 
4138 

0 11366 
'"""""',.-, ;,.1 J. .L ,j 0 ... 

q,.,":\7n . . ... ...., . -
01 1371 
.•. 1 ........ _,""\ ._. J. ·.:> ... c. 
~. 1 ...... -, ..... 
• .; .L ..:. ,. .;, 

;·;~ 1374 

011375 

000173 
0 <=' • rl "' .., ._1 6of' 1., \,I .,:o 

005021 
006155 
000175 
004340 
037000 
001000 

A 
I 
A 

4 ......... 9 
~ .. ~ 
4140 
4141 

4142 
4143 
4144 

;"'t~ .. -..,-;.. 

-· .L ~ .;) ( - 111347 R 

1)11377 
~~· ·Aoo ... J. "' ~ 

011401 
011402 
011403 

000000 
057000 
n 1 4" ""',.., \J J.C,IJ 

00434 1 
057000 

4145 
4146 
4147 

A 4148 
I 4149 
A 4150 
A 4151 
I 4152 

,._41AflA 
0 w • .\ J. ~ l .... 

01140:i 
" ''406 

1441.12 n 
oo1oo4 r1 

4 .... ..... 
~...Jv 

41:54 
~ ~ ~ ~ . 
1"11140.,. .... ...... , 
, .. ,1 .'' 10 
· .. '- '1' ' ....... ..... 
l,l .i. -~ •-:- j, J. 

n .. ~4·~ - .\. •.• . J. L.. 

···1'4'-· ..... l . . .1 .;,. 

01,''14 . _ ... _ 
,.., •• 4 1 .. 
;.,; .i. J. -· 
.~ .... 4'" :,.; .l .~ .:. -=· 

:)11420 
.... .. " ......... .. 
: ) .L J. '1' .::. J. 

011422 
..... 1 • "' -""'' 0,) J. .. • t .: .... -.. .. " . .. ..... ... 
·- ' ~ J. .., c. "'!' ., ....... -... 
•.. J. j, '"t c .. ·-· 
011426 
"1 .... """'~ •.• J.- t~{ 

n • ~ .~ - n 
I) J. J. '"r .:,o 1,1 

0 .,4..,, 
.l • . .;. "· 

1)11412 
011407 
010423 
(10 1000 

G01010 

;::27000 
0640 0 2 ,-... -. .... n.-. 
Ll J. ;-' 1.) IJ r,.. 

027000 
GG500C 
ro ,-, A "'• a' .~. 

L• '-' &.t C. ·-' '·' 
,._.-..-.nr. 
~ ·-.1 ... '~' \.I .. • 
~ n "" r· ..., -: •. : ......... _, ..... ;. 
r. e-..,.-.n~ 

• .. : ·-· {' ,_, •.. ·-· 
""\ o1,1f'"l ~~ 

·.: ......... • .. • t ' .1 

" nlnlon •.. ;,; . .... 

.... r:. 

.. •• 
' ' 

,. 
!. 

" t1 

A 
n 
: ··. 
T .• 
A 

I 

41~5 
4156 
4

.~.., 

.1 ,_. ( 

4158 
... .. co ,..,. 
~t' .!. ._1 :: 

4160 
4161 

4lf.2 
4163 
4 1 E. 4 
4!6~ ,. .. , ~ 
...,~oo 

.... ..... ~ 
~· .!. t:• , . 

4168 
416 9 

T' ... '! ~ l"t 
1. .... J. ( ,_, 

.... ll't ~· 

H "1' .L r' .l 

- 4.-.., ""~ .l ..... .:: 
, • .,· .. " .. ""' ..... 1 " .. ..... -~ .. , ""' 
'·' J. .1. "'t ._;; C. 1 .l L .:;. I' I r:. 

n ·t·~ ..... .... . .... ..... "" • • I - ._ 
nr. ""'"Qn IJ ,.f C. 1.,1 • .. 

0 "1"'-4 "1 '! .-a..'! ·-, ! "f ..:;i "f IJ !, •• ') 't ,. 

011435 ()0 1010 

A 
R 
t• 
' ' 

4173 
417'1· 
41 75 
.... .. ..,. .... 
""'t .l./'CI 

4 i""'7 .:, f ,. 

SEQ 

!f. SAVE 
• 
GBYT 

GBYTl 

GBYT2 

,.. 
!If F'ILE 
• 
F'ILEB 

PTB 

F'IL1 

FIL2 

FIL4 

• 
lf. GET 
~ 

GNDIR 

JAZ 

LDBI 

STB 
LDX 
TZA 
ERAE 

IXR 
IV"'? 

..; '" .... 

JMP 

JAZ 

LDA 
JMP 

LDAE 

AtiA 
SUB 
INR 
• .J A Z • 

LDA 
JMP 

R.PGRT 

REC4 

CRBF"+11· 

PT1 
M60 

CRBF"+60,1 

CKS2 

CKSt 

SEQ 

s l ){ 
SE:R3 

CRBF 

'BYTl 
SEQN 
SEQN 
RECO RD 

SEV EN 
SER3 

INilEXiGET A BYTE 

PZE 
"T" ~ 1\ 

LDA 
SUB 
JA:"M 

LDB!I! 
LDA 
INR 
AliA 
TAX 
JAZ 

INR 
LDAE 

STA 
TBA 
AliAE 

L~RA 
LDX 
JMPY. 

TMP2 
PTl 
LLC Bf" 
RECORD 

PT1 
HLFWI 
HLFI.U 
BIDT 

GBYTi 

PTl 
$HF S,1 

,. . 

GI:YT2 

FSBTS,l 

0 
H1P2 
GEYT 

PRPGRAt'l PAGE 60 LISTING .PAGE < 

YES, START AT 12TH WORD 

COMPUTE CHECKSUM 

CHECKSUI'I ERROR 

TEST SEQUENCE NUMBER 

8 BITS ONLY 

FOR NEXT TII'!E 

SEQUEUCE ERROR 

SA '.IE I NDD: 
CHECK ~0 SEE If LAST WORD 
OF RECORD HAS BEEN PROCESSED 
YES ,. 

GJT CURRENT WORD 
DETERMINE WHICH HALF 
WORD TO EXTRACT 

STEP BUFFER POINTER 
LOGICAL RIGHT S OR 0 

EX !RAC T 1ST DR LAST 8 

8/0 
RESET INDD: 

OF THE 

BITS 

DATA OF' CALL IHSTRUCTION A BYTE ~ T A TIME 

PZE 
STA 
LDA 
LSRA 

J A r·1 

EQU 
LDA 
JMP 

LDA 
RNt=l 
LDB 
JAZ 

'-DB 
STB 
LDA 
LDB 
NOP 
' ~.I A L. fC. l-

A ti t1 !« 

f'lERGE 
STA~ 

INR 
''1"'w _, i ;- ;,o; 

TMP2 
C:E:LC 
1 
Tt·: F' 1 
CCRE 
F I L l 

!I' 

FOUR 
-E"-. .:;;; r:. .;. 

CBLC 
BIDT 
Sl-lT8 
f'!L2 

s t·i f 0 
f-"IL4 
,., .... ~ ' 'P + 
I:• ! IJ. 
T ' •• p ..... 
I o: ; • .. 

' • L.. 

r• ,..,... '"' 1 tnr 
0 21 

Tr1 p '· CBLC 
FI LEB 

NE>:T DIRE CTIVE 

JNPM GBYT 

JAZ :>0·1 L T 

COMPUTE CURRENT WORD LOC 
F'ROM CURREtfT ~YTE LOC 

I S PROGRAI1 
NO 

PROGRAM TOO 

GET A BYTE 

TOO BIG 

BIG 

FROM CRBF" 

END DIRECTIVE WHEN A-REG. IS ZERO 

894) 

02 

02 

02 
o ·2 
02 
02 

02 
n ·:Jo 
V'-

02 

02 

0 .-. r:.. 
0 .-. 

o:. 

02 
,, ~ 
uo:. 
02 
0 .... 

0:. 

02 

02 
0? 

02 
02 
0 -=· .. 
t~l .- . ·.• .:: .. , .... 
·) :: 
.... "=' 
I; ·-
0 2 

02 
t• ·=· ., .... 
02 
0 ·::. ... 
02 
02 

r . .., .• 1 ..:. 

0 -. 
0:. 

C! ·:> 
• L. 

C •. -. ; a::. 
0 " o:. 

02 
02 
'J. ·:· . '·-

02 
f• .-. ) .::. 

0 - • 0:. 

(I ·:• ,_ 
(. -. ' -. ... 
;J2 
02 
... . ·.:· 
'•' t.w 

'I ,.., '· c. 
0 ~. c 

0 -::o ... 
02 
ro ·:· .., ... 

,., .-. 
" -• L. r, ·.:• . ,_ 
: ., '"' ,_. ,:, 

'). ~:. 
' L. 

.~. .-. 
\,I 1:. 
..... .... 
vO:. 

02 
(I ·:> . ... 

02 
02 
,, ·:> 
cl L. 

l't -:> 
'J '
(1 0::1 
v ~. 

02 
02 

U 
. .... 

0:. 

04074 

04075 
• 

04076 
04077 
0 40 78 
04079 

04080 
04081 

04082 

0408:3 

04084 
C A fl ~ -;...,._,~ . .:..· 

0408t, 

04087 
04088 
0408'3 
04090 

04093 
04094 
04095 
04096 
04097 
0 4~"~90::• v ..... w 

040 '3 9 

04100 
0 41 0 1 
04102 
0410:3 
04104 
04105 

04106 
0 4107 

0410::: 
r.4l n·· .. . :' 
04 1 10 

0 4 1 1 1 
0 41 i 2 
0411:::: 

0 4 1 14 
0411 :5 
0 41 1 ( 
ro4 1 "~> .... .. l .. 
04118 
·"'~ ·"11 ' .... :.• '1' ,;• 
,.,. t_'!_ i 2 ,., .. -.. ... ..... 
n ... - 1· ·:o i 
- l - ... 

r. ·'l~, .... 
-~ .... OA 1':. Co 

( .. ~ 1 ~.:o .. , • ·-r ....... . 

0 4 1 24 

0412 ~. 

04127 
'' A 1 ,...., ~·, 
(_I ~ c: () 
04 • . ~,.. 

.L c. ::o 

0 41 ~ . .. 
..J •.,! 

0 4 L3: 
041:32 
it A • ":• ·::-
'-' 't .!. ·-· ·-· 

04134 
04135 
r·4•-·r J ~ -.:• 0::• 

O Al"'' .., .:;, ... 
041 '?•"' .... •::0 

0413 9 
04140 
1)4141 

04142 
0414'3 
04144 
04145 

04146 

. ' . . . . .. 
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E.2 YORTE~ LI S TING PRPGRAM PAGE 61 LI STING PAGE < 895) 

1~ 11436 011!503 R 
~ .• 4-
·J .l J. ..;, ,. 

0 11440 
Oi144i 
0 11442 
'),··~4" ,_ ... ).. ..... <J 

(1 11444 
') 11 445 
r.;t144E. 
(1!14 47 
011450 
0 11451 
n'' 4"''-> v ... .. ....... L. 

0114 :5 3 
0114 54 
::1 11 4 :5::; 
0114 56 
" 1·4c:-. u ... ..J ~ 

0 1 1 460 
0 11461 
011462 
0~1 463 
011 464 
01 1465 
c:l 466 
0!; 467 
0:1470 

:.1 11471 
:) 11472 
01 !473 
0 11474 
D\ 1~75 
,... .. . ~ --:~ ~ 

"' .L J. '"t , 0 

(1~ 1477 
"''"" C'O"' IJ ,i J. ...J \,J 

01 1~01 
0 11502 

... 1"' 1)? t.. }. ._1 ..;.t 

1·· · 1·oA I .~ •,.,,1 -t 

'' ' ' "' 05 ... . ......... 
~: 11::'106 
1'\ " 1 C" 0 .., 
V.tJ.....J; 

01 1~ 10 

0 11:511 
01 1~12 

('1.1 ~13 

0 1 1 5 1 4 
011~ 15 
0 11516 
011517 
,.. .... C' - 1\ 
·~· J. .l ..J c. .... 
0 l 1:521 
fJ11522 
011523 
'"" ' .. -.... _ ... 
·.: #> .1 .J c:. ..,. 
01 1525 
011:526 
011':i27 
1.' 11530 

01 1532 
,... • ~ r- ...... ""' 
'·' l \ ···' .;;. .:;. 

- ·1"' "4 .... J. ...J .:> • 

0115 35 
,·, . 1 e "' ,. 
• .. • 1 ,..1 ·:> '.:I 

r. •1c:' ...,.., 
.-• J ._, ..;, r 

0 . 15 40 

. . 

00 ::'1 014 A 
147000 I 
001002 A 
011~11 R 
1 27000 I 
02405 6 A 
147000 I 
001004 A 
01 145 1 R 
O ~ .... ,·,o··, 

C.i' · ... '~-

067000 
0060 1 5 
000366 
057000 
14 7000 
001010 

I 
I 
A 
R 
I 
I 
A 
R 

4 ·--~ 1/ 0 

4179 
4180 

4181 
418 2 
4183 
4184 

4 18 ::'1 
4186 
4187 

4 1.88 
41 89 
4190 

011465 
014041 A 4191 

4192 
41 93 
4194 

004341 A 
144034 A 
001002 A 

R 
A 

011407 
002000 
01 1 347 R 
00 1 000 A 
100 130 R 

4155 

4 196 

GN D1 

GND3 

GND2 

TAX 
SU B 
JAP 

ADD 
L D.B 
SUB 
JA N 

LD B 
ST B 
LD AE 

STA 
SUB 
JAZ 

LDA 
LSR A 
SUB 
JAP 

JMPM 

010 
GAR B 

0 1 0 
M3 
0~ 
GN D3 

0 3 
HJ~XX 
ItMT IL•l 

TMP . 
IT M TBL+3" 
GND 2 

CB LC 
1 
CO RE 
PT B 

GEYT 

TMP 

CK FOR VALID DIRECT I VE 

DOR G DIR ? 
11 0 

DETERMINE ADDR Of COR RECT DIRECTIVE 

RO UTIN E AND S AVE 
I S ADD RES S XDATA 
YES 

DETERMINE IF LOC COUNTER I S TO O BIG 

YES 

GET A BYTE FROM CRBF 

GO TO DIRE CTIVE RO UTIN E 

4197 ;« 
4198 • SA'"E DATA ITE MS - TMP CONTAI NS THE NUMB ER OF BYTES TO BE SAVE D 
419'9 • 

005014 n 4200 XDATA 
002000 A 4201 

T A ~< 
JMPM 

PUT BYTE COU iiT IN ItlDEX 
CiBY T GE T A BYTE 

0113 47 F?. 
002000 ~~ 4202 
011377 R 
..,,_.,..-., 4A 
UU...J.:> "t 

001040 
A 4 203 
A 42 Cl4 

0 • '4 ....,...._ ~, 
.l ' ~ ..:- , .. 

001000 A 4205 
0 1 1472 R 

J r·1 PM fiL EB 

GN DIR 

>!.DAT A+l 

F ILE BYTE IN CURR EN T BYT E LOC 

DECRE ASE BYT E COUNT 
GET NE XT DIRE CTIV E 

GET BYTE OF DATI~ 

4206 ll 

017000 
001010 
0 11!114 
0:57000 
00100() 
002415 

4207 
42 08 

I 4209 
A 4210 
R 
I 4 2 1 1 
A 4212 
R 

011511 R 
010455 A 
001000 A 
002 15:5 R 
011!514 R 
01042 4 A 
001000 A 
002 165 ~ 
000000 A 4 219 

4 213 
4214 
421!1 

4216 
4217 
4218 

000000 
000273 
000000 
1 -; -,. ..,. "'7 e 
f~f'tV 

004450 
000273 
1777C 'l 
000240 
000001 

C27200 
01 t ':i31 

A 4 " "0 c. c. 

R 4 221 
~; 4222 

4223 
4224 
4225 

A 
A 
R 
~~ 4226 
A 4227 
A 4228 

4 ·~-::.- g .:. ..... 
4230 

A 42 37 
R 

4240 

• INITI ALIZ E ro R RU NT IME 
• 
XHLT 

GAR B 

NOTX 

CORE" 
HLF' WI 
PT l 
CBLC 
M3 
SHTS 
LLC BF' 
ME-0 
K2 4 0 
SEQN 

L OA 
JAZ 

ST ~ 
.J ~~ p 

F.: ~iU 
LDA 
JMP 

EQU 
LDA 
JMP 

DATA 
DATA 
DnTA 
DATA 
DATA 
DATA 
D A T~ 
DATA 
DA~A 
DATA 
EJEC 

BIAG 
NDTX 

IN TP 
ItlT 

• 
f i VE 
SER3 

EIGH T 
$ ER ~: 

0 
0 
CR BF +60 
0 

~. 

-~ 

n o44 ~0 

C RP.f +60 
-E-;) 
0240 
l 

LOAD OK? 

YES 
GO TO RUN TIME INTERPRETER 

I NVALID OBJECT RECORD 

PROGRAI'l H:JT E><E C UTA'ELE 

HALF l~ORD INDICATOR 
BUrF[R PO I NTER 
CURREN T BYTE LOCATION 

L OtiG 
LA S T 

LOGICAL SH IFT LEFT 8 
BUFf E R LOCATION +1 

S E Q U E 1'1 C E C 0 U riT 

·······~······· ~ ~~· ·········· · ··· ~··· ·· ·~···· ·· ·· ............. ~·········· 
NOTE - LOAD ING OF OB J ECT CODE STARTS AT LOCATIO~ 0 12400. ANY 

MODi ri C~TI ON TO THE RUNTIME /L OADER THAT CAUS ES THI S 
ADD RESS TO CHANGE REQUIRES THA T ' RTLC ' IN TH E COMPJLER 
Bf CHANGE D TO A NEW VALUE. 

~~~• •••• •6~••••~ ~ ~~ ••••••••••••~•Y.••• ~· ~~~ ~- ~~ ·~ -~~••••• •~••••• w•* ~•~ •• 
L DADR DATR 013500 •2 LO~D ADO R E ~: P OIN TE R C 
~ ODP T EQU ~ - 1 

~ ~--~···-~····· ~~·· ·············~~-·~* ~· ~~~~~········~·~· · ····· ~·· ·· ~ ·· ~ . 

02 
0 2 
02 

02 
02 
02 
02 

02 
02 
02 

02 
02 
02 

02 
0 ·~ c. 
02 
02 

0 2 

04147 
0414 8 
0 4 14 '3 

041:50 
0 4 1 51 
041::'1 2 
04 1 5 ::1 

04154 
04155 
04156 

04157 
04 15 8 
0 4 159 

04 1 60 
0 4161 
04162 
0416.3 

04164 

02 04 1 6 5 

0 ~. c. 
02 
02 
02 
0 2 

0 2 

0416E. 
0416? 
04168 
0416'3 
04170 

04171 

02 0 41 72 
0 2 041 7 3 

02 

02 
0 2 
02 
02 
02 

02 
02 

02 
02 
02 

C2 
U ·j ·-
.)2 

0 2 
,) 2 
iJ2 

02 

.-. .. ' -. ,_ . ' .-. \.' c. 
r~ ·:. 
J ... 

0 :=' .. 
n -=· 
' ·-8 .?. 
' ~. u c. 

r, - . 
•J -::. 
~ . 
'· L.. 
0 :: 
' t ~· •. '-

02 
0 C.:• 

L-

0 417 4 

041 75 
0 41 7;:, 
04 17 ? 
1)417 ::) 
0 :1[">-=l - . ~ .. 

04181) 
0 4 1 8 1 

:) 4 1 8 2 
0 41 8 :.: 
04184 

04188 
1) 41 8';J 
:) 41'30 
U ..., J.~!. 

0419Z: 
(14 1 S::i 
(: 419 4 
•"1 41'~"' - .. • ..! 

0 41 9 6 
~J4197 
() 4 1 ,., ·-:: . 7 • 

0 41'3:1 
04200 
04201 
0 4202 
. 4 ~ 0 .-1) c. ..::: 

kPG IV LOADER IN ITl~L I~H T [J N 
.: ... ... 
;JP;. -· .:: 

0 4 20 ·" 
0420~ 
042(16 
Q42 U? 
0<12 0 8 
04209 
04210 
0 4 2 1 1 
i:4212 

011532 R 
010317 A 

A 006:)57 
011517 R 
OOE.05? A 
l) l-, t'i .., • ·: · .. ( ....... 
057000 
157000 
n c- .. n"'·' -.- ._, ( . '..' .... 

r.;: 
I 
• ... 
I 

....... . ~ -. -'"?C.""tC. ..... CTHE FOLLOWING CODE i S ~V[~LR ID BY DEJECT ! EXf) 

4 - A 0 &:". ... ~ • t ~ ••••••• ~••••••~ •~• ~• • ••~•••• • ~ •••Y~• ~·~ ~-~~~• • ~•·~~ •••••~•• ~•~ • ••~•«~ r 
4245 

4248 

4 249 
4 250 
4 """1 c ·-· 

RPG RT C: \:1 1.1 • 
LDA 
S TrtE 

ST AE 

VSLLUP 
CO RE 

ws:T;:':l 

S T A ~ J ·~ 
~HIA Bli1 
3 TA WBIT 

GET LAS T Uf!F'ROTECTED I~O RD 
t1ARI' EtiD OF' CORE 

t1ARK l.I~1ITC: D~- WORK ~. TACf( 

010 ,..,., .• 
- '·' ·-' '1" A 4 2~2 dlC. V~Lr::HT 

. .. ·-----·--- ·~-. - ·- ·~-. . ~--- ........... . _ ,.. __ .. . ..... . .. ·- --- _.,.,.- ..... . 

l 
.. ~ . -·-0 -:• ,_ 
0 E: 
') . ., . . . . 
'J ·: · . ._ 

02 
02 
fl ~. . c. n . .., . c. 

(. ,.-.1~' ' ... c. ._ .. , 
0 4214 
0421~ 
I) ..j. 2 16 

u 4 2L' 

(; 42 18 
04219 
0 4 22(1 
0 4221 



.. - · - · · ·~ 

E.2 YORTEX LISTING 

0 1154 3 
0 11544 
0 11545 
n 11~46 
01 1547 
01 15~0 

011 552 
0 1 1~53 
011 554 
0 11555 
011 556 
0: 1:557 
0 11560 
0 11561 
0 1156 2 
011 563 
01 1564 
0 11565 
0 11566 
0 11567 
0 11570 
0 1157 1 
011 572 
0 11573 
01 1574 
0115 75 
01 1576 
0 11577 
.... . 1, ...... u .. 0 u u 
0 11601 
01 1602 
0116 03 
1'11 1604 
Ul 1605 
0! 1 606 
01 1 607 
01 1 6 10 
01 1611 
011G 12 
0 1 1613 
01 1 614 
ll 1 ! 615 
c 1 1 6 1 6 
01 1 E. 17 
"" 1 1 E-.;-O .... • t;;;;. 

01162 1 
0 11622 
0 1 , , ..., .... 

J.OC..;t 

C 11624 
01 1625 
ri 'l6"f. ... J. c. ... 
0116 27 
01163 0 

..... . . .... "' . 
1..1 .&.40 .... ~ .1 

0 11632 
0 11633 
01163 4 
01 1635 
0 11636 
0 1 1 637 
01 1 6 40 
0 1 16 4 1 
0116 42 
0116 43 
0 1 1644 

057000 
0:57000 

I 4 253 
I 4 2 54 

0060 1 7 A 4 255 

42!56 
42:17 
4 258 

000 434 R 
004201 A 
00 5111 A 
006057 A 
000434 R 
00511 1 A 42::;9 

A 4 260 0060:57 
000436 -R 
006017 A 
0 00441 R 
004201 A 
0060 57 A 
00044 1 R 
00601 7 A. 

4 261 

42 62 
4263 

4264 
00(1703 
00 4201 
006057 
000703 
010421 
006030 
000 41 2 
03!:i000 
0 15000 
006 1 37 
000 16 5 
001010 
0 •• 6 ... 

J. J. -=- .l 

006020 
0 0 0 0 1 1 
01~00 0 
0 5600 0 
0 1500i 
056 0 01 
0 15002 
0 5 6002 
0060 ~ 7 
011 1 04 
01 4 040 
150462 
00611(! 
000151 
0 54034 
0060 17 
01 1 27 4 
1 50462 
nn, ••n 
UVO.L. .lU 

000 151 

R 
A 
A 
R 
A 
A 
A 
A 
A 

4265 
4266 

42 6 7 
4268 

426 9 
4 270 

A 4 27 1 
R 
A 
..... ... 

4 272 

P. 4 273 
R 
A 
A 

4 27 4 
.4" '"'c. 7 r:: .,. ,. .J 

A 4 2 76 
A .4 277 
A'\42 78 
A 4 279 
A 4 28 0 
R 
A 42 81 
A 4 282 
A 4 28 3 
A 
A 4 28 4 
A 4 2 8 !5 
R 
A 4 28 6 

......... 7 .. c.o 

4 28S 
R 

0060 57 A 
01 1 274 
00 1000 
01165 1 

A 4 2 89 
F.: 

01 1631 
D060 1 0 
000006 
0020 00 
010203 
0053 11 
00 1010 
0 11 6 51 
0060 10 
00007 4 
006 0:57 
000002 
005001 

4 2 90 
R 4291 
A 4 2 92 
A 
A 
R 
A 
A 
R 

429 3 

4 2 94 
4 29 5 

A 4 296 
A 
A 
R 
A 

4 297 

~o ' o-~ ~ IJ 1:"1 ,.1 ...,1 ,'' ~1 

4 29 3 
4 299 

0111 04 R 
OOl OOC A 4 300 

.~ 1 •ren '"'" • '" '"" ... - .t '.:.\ ..... 1
•
1 

·-· J. 1 0 '=' 1
•
1 R 

• 

• 
RPGLt 

4 30 1 P.PGL2 
·' 1 ' E "'" 1 \ : J. I .._, 

(' 1165 2 
'!""' ... , tf"'_ .......... 

~ l J,. '=' ·-' ·=· 
~ 1H· 54 
'I 1 ' ~- c:- ~ 
·- "" ... ::- ._ J ._t 

0 11 6 56 

006505 A 
0004· 0 ··~ A 
100000 A 
003006 A 
00000 2 R 
COOO O(i A 

0116 5 7 cocooo ~ 

STA 
STA 
LDA E 

ASLA 
I A 1': 
STA E 

IAR 
S TAE 

LDAE 

ASL A 
STA E 

. 
. LI~ ~E . 

ASLA 
ST AE 

\.nA 
L U~ I 

1..;nx 
LDA 
SRA E 

J AZ 

LD BI 

LDA 
STA 
LD A 
STA 
LDA 
ST A 
S TAE 

L DA 
ANA 
ORAl 

S TA 
LDAE 

ANA 
ORA l 

S TAE 

J 1•1P 

EIW 
LDAI 

CA L L 

DAR 
J AZ 

LD A I 

3 TAE 

TZA 
ST AE 

Ji1P 

OP EN 

01!.6 60 
006010 
0000 1 5 
00200 0 

.... .• , 4 :::02 RPGL2A ElW 
l'! 116E.O 
~1 1166 1 

C ...... .... ~ ....... 
• .•.l C• ~·C. 

A 
A 

·· ··6 ~- ~"•,.._"'_ ~ 
••• ·" J. t:• ·=· ·-· .l '-~ c. ,__. ..:· ..... 

nJ J.666 

0053 11 
"" '(! ' " ·-· '·' .L .\ t:r 
0 1 1 7 1 4 

(:06 505 
')(104 04 
~0(l000 

A 
A 
R 

,, .., 
A 
A 

• 

4 3 03 LDA I 

430 4 CALL 

4 3 05 
A -. l"o 6 "i" ..:· ••• 

4 30 7 RPGL3 

DAR 
.JAil z 
0 PE ii 

RPG RT 

f. 

' 

.. 

.. .. 

~. 

LINE 
LCNT 
ADRA 

1 

ADRA 

ADRC 

ATB2 
.. 1 

AT B2 

l 
IXE1 · 

BSO 
V$ JC11 

0 ' 1 
0 ' 1 
NA 

RPG Ll 

fC B1+7 

0 ' ! 
0 ' 2 
1 ' 1 .. ') 
~ ..... 
2 : 1 
2 , 2 
BIRM D 

RPGL2.+3 
LHW 
105 

RP GL2+3 
r:: EC2+3 

LHW 
t 0 5 

F: EC2+3 

RPG L2 

• 
BI 

DE 'ITST 

r?.P!i L2 

6 0 

FCBl 

BIRMD 

R PGL2~ 

FCl!l,BitOtO 

ll! 

13 

DEVT ST 

RPGL4 

PROGRAM PAGE 62 LI STIH G .PAGE < 

CREATE BYTE POINTERS 

FROM WDRD POINTERS 

IS OF~ECT ON CATALO GUE D FILE? 

NO 

YES, MOVE F ILE NAME 
TO FC E 

INDICATE OBJEC T FILE ON RMD 

PU T LUN DF BACKGROUND LIBRARY 

IN OPEN REQUEST BL OCK 

AN D READ RrQ UEST BLOC K 

GO OPEN OBJECT FI LE 

CHECK IF BI I S A R~1D 

YES 

NO, MODIF Y REC ORD LENGTH 

OPEN / REWIND OBJECT FILE 

CHEC K IF 1 3 I S R Rt1D 

JUMP IF NOT 

OPEN/REWIN D PI FI LE 

--- -~ 

• 

c 

c 
c 
c 
c 

c 

896 ) 

02 
02 
02 

02 
02 
02 

02 
02 

02 

02 
02 

02 

02 
0 .-, 0:. 

02 
02 

02 
02 
02 

"() 2 

02 

r. ,.., 
t.t c. 
02 
0 2 
02 
02 
02 
r l .-. ... .:. 

02 
02 
0 -:> 

I • 

(J":' - .... 
02 

" .... I_! C. 
" ., 
fj c. 

02 

0 . ., ,_ 

02 
0 2 
02 
-, '.) 
u~ 

0-=' - "" 02 

02 

02 ..... . -. 
'._I ,:, 

02 

0 4222 
0 4 223 
042 24 

• 
0 4 2 2.5 
04226 
04 227 

0 4228 
04229 

04230 

04231 
0 4232 

0 4 233 

0 4 234 
04235 

0 4236 
04237 

04238 
04239 
042 40 

0 4241 

3 4242 

0424:3 
042 44 
042 45 
0 4246 
042 4 7 
0 42 4 8 
Ct40::• 4 q ' ... -
0425(1 
0 4251 
04 252 

0 425 .3 
042 54 

0 4 255 
0 A .-_ c=' ·"' .... c. .J 0 

0 4257 

O .... ~s·:· r •- •..1 

0 4 2 59 
0 4 26(1 
04 26i 

0 4262 

0 4265 

0 4267 
04268 

0 4 269 

02 0427!) 

02 
U-. ·::> .... 

02 
r . .... 
'·' c. 

0 42 7 1 
042 72 

0 4 -::. "? ":• 
'- f ·-· 

0 4274 
:) 4 27 ::. 

(I ;~ 042 76 

• 



.. 
• 

. . . -- .. . .. . . ~ ... . ... ~ ...... ~ · · · .. . .. . . . . .. - -·~··· · -···-·· ~-~ .... ·-- -•J- •·, ... . .. .... _ .. - . . .. .._ ..... ~-.. ·- "':-····· - ... ~ -- · ..... --•- ·· ·· ... ~- - · ~ · .. . . · -·~ .. . 

• 
E.2 VORTEX LISTING 

011673 
011674 
Oll67:i 
01167 6 
011677 
011700 
011701 
011702 
011703 
011704 
"'1"'" ot •) ~ r' 1_1 ._1 

011706 
011707 
011710 
011 711 
0117 12 
0 ,1..,.'"' ~ ~ ~ ....J 

007173 
000000 
000000 
006010 

R 
A 
A 
A 

011667 R 
002000 A 
002063 
004460 
006130 
000020 

R 
A 
A 
A 

0.0 1 0 1 6 A 
011.714 R 
006130 A 

A 
A 

000020 
004460 
001000 
002133 R 

A 

4308 

430 9 

<I· 3 1 0 
4311 

4 '"'1~' ~· c. 

4313 

43.14 
4315 

LDAI 

CALL 

LL.RL 
ERAI 

.JANZ 

ERAI 

LLRL 
JMP 

4316 RPGL4 OPEN 
01171 4 

01171 6 
n • 1 7 " 7 O.J .A ,..~.~ 

011720 
0 .... ..,.~ .. 

J. .Lo• C.1 

!)11722 
~,,.., ......... 
: .. 1 ~ .t. .-· c. .;. 
........ ..., -.... 
... •.LJ;"~ ... 

(I • 1 ~ ~ ~ •.,•1 ''-V 
r. .. " -, ..., E 
1.,1,1,1/C-• 
n, .. __ _, 
:...: LJ.lC.l 

0 1 .. ~-.o l J. ,.· ~· 

..... ~..,,....1 

U.l .LI ·~ 
n,<t-1~-.-.. 
u .l .l ~· ..:. c. 
(i 1 1 ..,. ~- . ., 
) ' ..... v 

•• • 4 .. .., ~-. 4 
•.• J .i I ~· 

A 
A 

006505 A 
000404 A 
100000 A 
003016 A 
007663 R 
000000 
000000 
006010 A 4317 
011714 R 
002000 A 4318 

R 
A 
A 
A 

002063 
004460 
006130 
000(:20 
001016 A 
011741 

4319 
4 320 

4321 

00 <:•"'·~ Q J . .,.); v A 4322 
n ., " -:o -. r: n ro ,... t"t - ""' r, *- .L ,i, (' V ,_1 IJ ~~ IJ t_l C. IJ M 

,, ' 1 --:- J ... 
~.o 1 I .... •b ........ ~ ...... ..,. 
•-•.l.Lt·v; 
........ -.. .• 0 
1, 1 1 .1 ,, -r 

004460 
001000 
002133 R 

, LDAI 

CALL 

LLRL 
ERAI 

J~HlZ 

ERAI 

LLRL 
JMP 

4325 RPG.LS OPEN 

nl ,..,.4.., 
.. ... ... .j 

0117 44 
n11- ·'•e·-• r ' ~ ,...1 

011746 
''1 174":> IJ ~ , ( 

C:C1750 
0 1 1 7~ 1 
I~ .. • ..,. "' .., 
)1. .!.(·- •C. 

0 ..• -, .. ~ 
•• .:. / ...,1 .:;. 

011754 
011755 
0117:56 
011757 
011760 
·~"' ,.-, r l tJ.lJ.t'O 

011762 
.-, ··~~6" 
' · J. J. t' .;. 

011764 
011765 
011766 
011767 
011770 
" 1 .... ..,. 1 I.,J J. ;" ; 

0 11772 
01 1773 ... .. .. ~ .,. ... 
;..i .i. .L ~I'"t 

" · l"T...,.C" i.Jl /f...J 

r·' l77b' ·~ ..L , , 

01 1777 
nl~onn 
lJ c. '-' u 
01200 1 

012002 

on65o5 
000404 
100000 

A 
A 
A 

003017 A 
O

n: ___ l 
u ./ ,( .;:, 

~~ 

4326 

4327 

4328 

000000 A 
000000 A 
006010 A 
011741 R 
002000 A 
00206:'3 F: 
004460 
006130 
00002~ 
001016 
011766 
0\.16130 
000020 
004460 
001000 

A 4329 
A 
A 
R 

4330 

A 4331 
A 
A 4 332 
A 4333 

002133 R 
006010 A 4334 
""00'.., u u .1. .~ ·" .... 
002000 
010203 
140423 
001010 

A 43 3!'.5 
R 
A 4336 
A 4337 

011065 R 
005001 A 
006057 A 
010032 
00100;) 
011065 R 

~. ,., 

4338 
4339 

4340 

'::13777 01 234~ 

4341 
4342 

A 434 3 
R 4344 011:032 

ENTRY flAMES 
"1" ·--~ R RPGR T ... 1 .J ..:· .. . 

'""".,. ~Rr·~" ' tiA"'~='~ C ... Att:. •. ML.. n._ .~ 

RPGL6 

LDAI 

CALL 

LLRL 
ERAI 

JAN Z 

ERAI 

LLRL 
JMP 

LDAr 

CALL 

SUB 
JAZ 

TZA 
~TAE 

.. Jill p 

PSS 
ENDI"'RK DATA 

EifD 

~PGRT 

RPGL3 

STAT 

16 
0 20 

RPGL4 

0 2 0 .• 

16 
SER 

RPGL4 

STAT 

16 
02 0 

RPGL5 

0 20 

16 
SER 

RP G L~ 

STAT 

16 
(i 2 0 

RPGL6 

0 20 

16 
ZER 

15 

DEVTST 

fOUR 
RPGL D 

LOLP 

RPGLD 

. . 

U-"'+013777 
_:o 1234:5 
RPGR T 

I.HJ OOOO E GDFC B 
s Y I'll> a L ::> 

000000 E V$EXEC 00000 0 E V$IDC 

:)07644 R $CP:J 
00216 ~ R S:ER 2 
004510 R A002 
r. ,.. ......... """ .-. R 
J l,f .;. .:_. c. c. . 
00450i R 
000436 R 
1-, ,.. .... .... .. , .. r:-. 
•• '.• '""!'""+(.1. ~-

·~ " 1''3 ~ IJ .l J. J. ' '"-
..,1 r- .~ t::' t:: ·•· n 
IJ '·' ..... •J • .. • ·:> f""i. 

ACOl 
ADDS 
ADRC 
AOOl 
AORlJ 
AQO 1 
ARGUl 002271 ~: 

010660 r;: ASHO 

0 r. "" 1 "" .... ~· c. ..:! ·~ 

007703 
004536 
003331 
0045!4 
000437 
004451 
010427 
004577 
002302 
010€.71 

R fER 
R $PRO 
R, A010 
R AC02 
R ADIT 
R ADRD 
R ADNL 
R APKl 
R AQ05 
R ARGU2 
R ASHT 

00214 6 ~ 
007712 R 
004~42 R 
003274 R 
000434 R 
006271 R 
004444 R 
01043() R 
002253 R 
0 02265 R 
00~723 R 

$ER1 
$PR1 
A011 
ACRY 
ADRA 
ADTD 
ADNN 
APK2 
ARGERR 
ARGUX 
ASTR 

' 

63 

CHECK STAT US 

AND PC 

AND LD 

CHECK IF DEVICE 15 

FLAG = 0 IF NOT LP 

GO LOAD OBJECT TEXT 

ADJUST TC 6K 

ooooao E vs1osr 
0021~7 R $ER2 
0071:54 R $READ 
00 3275 R ACOO 
004477 R ADD 
0004 35 R ADRB 
000163 R ALFG 
0 1110 6 R AORG 
010431 R APK3 
002257 R ARGU 
005717 R ASCO 
000441 R ATB2 

. . .. . .. . . - ' .. 1 - • • • ·~---·• ~M--·-~·----·.-• ...... , •• -··•· ,,, -.M o ..... .._.. _ • • ,.,. ,, __ • .,_._ • .,....,. . -•••- .. · ~ .. - - · - ~ ·· -.. -. ,. , ···- ...... ~ ......... ~ .... . 

IS 

LI.STING PA GE < 

AN LP 

c 

c 
c 
c 
c 

c 

c 
c 

c 

c 
c 

c 
c 
c 
c 

c 
c 

c 

c 

c 
c 
c 
c 

c 
.~ 

·-· 
c 

c 

c 
c 

c 
c 
c 

c 

897) 

02 

02 

02 
02 

rr -=· - ... 
02 

... ~ 
OJ C. 

02 

• 

04277 

0 42?8 

0427? 
04280 

04281 

0 428.:: 

0 428 ~3 
04284 

02 04285 

02 

'' ·:· ., ... 

02 
02 

0 ~. 

c. 

02 

U
. ·::> ·-.. , ·:· 
'• ... 

... .., 
u c 

0 2 

' .. . -. 
u ·::. 

o c· 

r ·=· •• I-

. . . .. , 
l · ,.::. 
'l .~. 
L ,- . 

02 

02 
r • .-, 
u t:. 

U• ·: ,_ 

02 
l-, ·:· .... 
I' .... .. -- -
- .... , 
IJ ·": 

0 :=-·-o c· 
.'\ ... 
·,.· c 

04286 

( .-,~ J '" ~ .::: ,. 

04
~ ..... .:, 
c. •:> '·' 

04289 

04290 

(:4291 

(• 4 ·=· .::. ·:;, 
J L- ;;'I .. 

U- 4 ~· •7j -~ ,_ - ' 

04295 

;"J 4 -::- q (. ·- -

f1 ·1 .- . y ~:" , ..,.C. .. •. ,! 

(I 4 -:• a .:. • L. / • 

r. " .-, ('o r 
1) ..,. • .;: '-' I_• 

; I 4 ·:• (i ··:· 
·- ·- · v 

- 4 - . • U· 3 Lf.:r 

"4 ""•('C: 
1_1 ~:- ·J ·-' 
0430=S 

( • .1. .., 0 .., 
) ,. .,:. . ,.· 
0 4 :::: (I :~l 

0430'?! 

(I 4 ::: 1 (: 
•• 1 4 .-. .. . 
,_ -.:· J. ; 

0431 :3 

. .. ... . 
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E.2 VORTEX LISTING RPGRT 

00~262 
006 441 
0 06416 
0 0 0·717 
00 0720 
00304:5 
003020 
000 627 
000472 
00:5774 
006010 
006010 
0004 2:5 
010 467 
00073 4 
0(!3577 
006043 
000 662 
000 657 
0034 57 
~)05 721 

0 00675 
000 136 
011517 
00 4644 
004712 
001674 
0 01744 
005720 
010302 

R ATMB 
R AUDB 
R AUD $ 
R :SIA C 
R :SIAl 
R BID2 
R B Y M '·I J. n ,..., 

R :SIT1 
A Bl'11 7 
R BRf R 
R BRU 
R BRU R 
A BS4 
R BUFP 
R BYTF 
R COOl 
R CALL 
R CBRA 
R CEO F 
R CMC l 
R CMt1 A 
R CMPI 
R .-. t' T ' '-· 1 I J. 

R CDR!:: 
r<: D001 
R D030 
R DATE 
1': DATEX 
R DECI 
R DE'v'STO 

0 10310 R DE VT S 3 
00 4636 R 
0 00505 R 
003701 R 
013777 
00 6710 

R 
R 
R OCcCt7 7 

002114 R 
0020 42 R 
00?663 R 
000043 R 
000 126 R 
0 11412 R 
000465 A 
000413 R 

DNSK 
DR02 
END i1 R K 
EtH X 
o ; 1 
E >~C P 
E '-'"1 1'•, r\ 

FCB14 
FCB4 
FCB PT 
FIL l 
FII/ E 
FRot1 

003764 R 
004 012 R 
0 11511 R GARB 

~~ n ne' y .... u ...... 

G012 

r;: GBYT2 
1': GFIJ1 

C 11373 
002 607 
002603 
00·~001 
0 03 720 
0!:!3 176 R 

1': GFDG 

R GL EN 
G r.J r. T 

I I- .A 

,..,J i" 1 .!t ~ ~ ,.., r .... ""' .,. R ,... ,. _ _ F', UllJ..I.L 

0 0 66 15 F.: GT:< 
000 377 R H011 
D 101:.10 i\ H 8 A4 
0 10517 R HOA8 

A 0(l !J 177 
0 00 024 A 

1 '39 
IG 

U 'Jr, ,......,. 
I '-' U ,;:; .L 

QtJ 0636 
010 4~7 
(• 0 .., 4 .., "' 
;,J C. V ..J 

A 
R 
R 
R 

... 
J. n 
I ND 
••. p.., 
.J.Il c 
I ~~ T 1 

00 2453 R !NTS 
1..1 0 0 7 2 3 R I r1 T H 
U . ....... , 1 -=·-:" R • "' U M \.1 .:J ... .... ._. J. l , 

'J0 0366 R IHiT B L 
1)0 0 70 4 R I >~ E2 
~n4' ~ ' "LO. Or.; !) ... . .L c 0 ·"· -

004 2 00 R: L021 
~IC 425 3 r;;: L0 35 
00 43 C4 F.: L044 
0 - .. -- -u '4- ~ .;; :J 

ro c·o -o "" ~ ' .,. I 

t:! L Of.-2 
F' LCB F 

0 0 4 ·137 F LD0 1 
DU•+ OE. E- F.: Lrt t·! 

. . .. .. ....... ......_ 
J J. J. .i. u ..:· 
,, 0 A .,- -,. t'\ 
• .. ~ .• "'t r r •.• 
0 ,... ......... _,. 
- '.,1 ..... .i. .;,.. ... 
"" ,, 'If'!!!' .. c;" ..... 

·-· .... .... ,l • ._; ..:· 

r• • r-·nn 
r<. '- r "- u 
,.., , fl.• ~ T 
:"'.. 1-lltJ 

R LOLP 
R LORM D 
R ~1:)01 
,., Mn•...,. 
,, u .i ' ,.-. ............. ,.. 
H, J'l f..l W IJ _,.. ... ..., 

1'1 '-' ..,. 1.,1 

n ·1 i 52 3 R 
'J 1 0 0 4 2 p 
010 40 2 F: 
i.i :i. 0 •H 3 r .. 

_r., nr-1 nupr 
i"1D PB , •. , p ., .,. 
I I ' ··' J:• ..;J 

'l 1"~ .:.!1" o., I.JL- . . . 1 
f .. ... ... ~ ..... 
•.. t. ·~.LJ 

0 0 
..., r ..., ...., .. , 

i :.• 0 .;. c. :·. 
002 4 l~3 ~ 

006373 
000674 
000400 
000665 
000705 
003036 
011105 
000630 
000 46 3 
00::1777 
006023 
000421 
000426 
000506 
000735 
003602 

.000140 
000663 
01132 1 
003 4 72 
000 7 21 
003451 
000137 
007 624 
00464 6 
004 735 
00171 5 
0006:54 
OG67 32 
0103 06 
1!'\4,...~·1 u .L U..,j ! 

00476 3 
0057 22 
003666 
006702 
00701 0 
ljtj2105 
0020 24 
0001 75 
0077 3 1 
00005 6 
00011 7 
011 4 20 
000 4 23 
002354 
0"'\t'\.-,7 -,A 
VIJ.,;) r ... 
004050 
00 27 21 
0027 30 
,..,,..,~ .;- c· c: 

UVC.fJ...J ,.J 

002577 
004002 
003 751 
0 11437 
000000 
00€. 627 
010 575 
0 1 06 1 3 
0 1 0 615 
000001 
OOOOZ6 
, ...... ... 10 1_1 !.,1 .::, • • ~ 

R AUD 
R AUDI 
R B 
R BIAD 
R BIAR 
R BIDE 
R BIRF 
R EIT2 
A BM3 7 7 
R BRT 
R BRU2 
A BSO 
A BS:5 
R BWRD 
R .. EYTT 
R C002 
R CARY 
R CBRC 
R CKS1 
R CM02 
R Ct1MD 
R CMPN 
f""• ,.. • .,..T .... 
r<. '-· 11 c. 
R CPAS 
R D005 
R D05 0 
R DATE1 
R DCNT 
R DELl 
R DEVST1 
R DEVTS4 
R Dt1B ~ 
R DOLL 
R DRDM 
R HIT 1 
R ENTY 
R EX2 
R EXIT 
R FSBTS 
R F'CB15 
R FCB5 . 
R ' FCBPTT 
J;: FIL 2 
A FOU R 
R FTMP 
J;: G007 
R G015 
R GBAI 
R GETB 
R GFD 3 
~~ G F" ll 7 
~: 
R 

...... 0" u .l ~ 

GLES 
R GliD 1 
E GO FC B 
R GT::<1 
F: HOAl 
R HD AS 
R HOA9 
A ICl 
A I L 
R 

0037 02 R 
IN 0 1 
I r! D ~1 
I NPA 
I NT2 
!NTA 
IN TO 

0 0 0 4 8 3 . R 
00 2455 R 
OO C634 R 
00 0724 R 
00 2 4 07 R 
0004 5 7 R 
0026 6 0 R 
C04146 R 
00421 2 R 
O n4 ~c.·Cj R .. -- L.....l ._ • 

!O V 
I X 1 
IX E R 
LOl O 
L0 25 
L0 36 

004 3 11 
00 4 347 
"""II A UU !J'i .a.~ 

F: L045 
R L06 3 
R LCBT 

0 11 ~ ':' 1 • • ..) ..J 

004 072 
t'• '"' ,., 4 " ..... IJ (..t 1 .. 1 0 C, 
..... ,..._ ...... &:;.., 
UIJ ..,._"' .1,.,_/ 

""~0 1 .. u u ,. .J 

" " "n"· '-' 1,,' ·- · IJ ~~ J. 

0050 (1 7 
005 !.4 4 

F: LD AD R 
R LDrl S 
A L H l·l 
R UiUM 
R LDOl 
R L U i'i 
R MOO~ 
R r1 'J2 0 

""' .... _ .. •-r -
' -' '- ' ._1 .6. ... 1 w K 

_,... .~ .. 
1'1 v ...:. J. 

0 ..... c- "' .... ... r"' IJ ~ C. C. h.of ,..., 

Oli 5 2 'S R 
M050 
r·16 o 

0 .. ~- ''"" ,- .... .1 1,.1\JOL. 

"' n ·· · ~-v.:. l ... : .&. ..:.· 

0 0 f_; G 2 8 

R MO BF 2 
R r·1 D ?B O 
R t10 '·/C 

0"' _ ... ._ ... -
'.J I.J C. ~ t, L. ~. 

30 040·1 R 
000<;06 R r·1 s K z 

006423 R 
006420· R 
000006 A 
0007 0 5 R 
000705 R 
000737 
011104 

R 
R 
R 
A 

AUD1 
AUDN 
BI 
BIAF" 
BlAT 
BIDT 
BIRMD 
BIT3 
BM7 

0006 2 2 
000467 
006000 
0060 20 
000433 
000431 
000175 
0004 0 1 
003611 
011~22 
006543 
0113 =3•) 
003~ 0 2 
0063 5 2 
00 3 5 63 
010771 
0001 7 7 
0046 (·4 
004744 
0017 30 
003062 
006760 
010242 

R BRT1 
R BRU3 
A BSlO 
A BS8 
R BYTO 
R C 
R C003 
R CBLC 
R CERK 
f': 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

CKS2 
CM 03 
CMP 
CMPR 
COLATE 
CREF 
DO 10 
D0 55 
DATE2 
DEEl 
DEL2 
DEV TS1 

V" 10c.~ f' ~ .... -· R DE\I TS T 
000154 R Df1BF 
0 00702 R DPO S 
0052 6 0 R EDMF 

R ENT2 0067 0? 
0 02 1 7 4 
002110 
011223 
0000(12 
000015 
000071 
002315 
01142 3 
000145 
000664 
004004 
0040 ~4 

0113 47 
0101 0 2 
0 0 2610 
0026 32 
0040 0:::: 
0037 46 
0114 E.5 
0 0702:::: R 
00067? R 
01 0603 R 
010 6 15 R 
0105 34 R 
00 002 5 A 
00241 0 R 
003713 R 
0007 20 

R EI.JR 
R EX3 
R EXR1 
R FCB1 
R FCB2 
R FCB6 
R FEHI 
R ·r I L 4 
R FPTR 
R FTSl.J 
R GOlO 
R G020 
R GB VT 
R GETR 
R GFD4 
R GFD9 
R GI 0 4 
R GLE X 
R GND2 

GTAB 
HIND 
HO A2 
HO AE· 
HDA~ 
IE 
ILC 

0 104 ·<-4 ~ 
00 24 7 7 R 
000 63:5 R 
00071!. R 
0000 2 7 A 
0004 60 R 

I tf 0 2 
I NDP 
INPC 
INT3 
INTE 
rrn r 
IP 
I X2 
I Z 
L01 4 
L0 26 
L0 3 9 

000030 A 
0 041:'=·2 R 
004217 R 
004250 R 
0043 P5 R L 055 
00435~ ~ L065 
0007 :-:o ~ L CBX 
00441:::: R LD I 
006110 R LDXL 
0007 l.!:i R LitlE 
0000 0 5 A LD 
0070 03 R L002 
n 0 0 ;o -::- -::• v .. .... -

0 0 .. 0 "',, 
...J ·~,1 \:. 

0051 51 

R LXA 
R r1010 
R M025 

OO~l C:.? R r1032 
oo52 3 t. R r1o:s5 
0001 :3:::: R NCPT 

~· MOEF 3 
'<: t1 DP£ 1 
:;.: 11 0 v :: 

0 1 00".:: 6 
0104 2 ~:'. 
0006 ::: ·~ 
00 06:::5 r<: 
000 4 G5 R 
0004 ~ 5 F.: 

M ... K'' ~ • 1.,4 

~1 SKD 
~! SO P 

PROGRAM PAGE 

0 06417 
000673 
000706 
00070 7 
003041 
003025 
000626 
000646 
005774 
00 5777 
006017 
000435 
010101 
0001?6 
003 56 6 
003614 
006::i60 
000655 
001 256 
003 467 
006 36 0 
011074 
011002 
000442 
00470~ 
010:5 33 
001745 
003057 
006714 
010307 
004634 
000 152 
003700 
000424 
006633 
002 20i 
0 02 1 00 
011124 
00717 3 
0000:30 
000104 
0 0234 3 
0 11 377 
0 1)0 43 0 
00 .,. 7«•? 

· ~···-· ·-· 
0040 1 0 
0 0 4062 
0 11 365 
0 .......... "'?-v c ( l .· 
0 0265 2 
004000 
0 0 ........... -. j I .,:, ,. 

0 0 ..., ... .... ~ 
. .;. •' c ..... 

R AUDA 
R AUDP 
R BIAA 
R BIA G 
R BIDl 
R Bitil 
R BITO 
R BLNK 
R BRF 
R BRTR 
R BRU4 
A B$12 
R :SUFEND 
R B ~'T1 
R COOO 
R C004 
R CBRl 
R CCNT 
R CLO SE 
R CMIO 
R CMP1 
R Ct~LDC 
R COLT 
R CTAB 
R DCt15 
R D132 
R DATES!.J 
R DEBI 
R DETO 
R DEI.ITS2 
R DIV 
R D~1PT 
R DROl 
A EIGHT 
R nno 
R EWR1 
R EX4 
R EXREF 
R FCB13 
R FCB:3 
R FC:B 7 
R FETR 
R FIL EB 
R FR~1 A 
R G003 
R G011 
R G025 
R GB 'IT 1 
R GET W 
R GFD5 
R GIOl 
R GLE 
R 

0 1 14 5 1 
0 0 703 5 
011,20 
0106G7 
01 0 620 
0 000 35 
0 0(•514 
0030 11 
003 1 3 6 
01045 0 
002 4 15 
002 4 36 
000 72 2 R 
01)j~414 R 

R 
R 
R 
R 
R 
A 
R 
R 
R 
R 
R 
R 

GLN S 
GND3 
GTW L 
HLH: I 
HOA 3 
HOA7 
I 1 
IF 
ILCE 
INCR 
INF'l 
INT 
I NT 'I· 
!NT C 
INT S: 

00 0 5t :?l 
0 0 0 7(1 ':0 

.J, '-' '• 

0 1 152 7 
00 41 6 4 
00 4 2 32 
004260 
0043 30 
00436 5 
0.0071 6 
0 04 4 1 7 
0 0 073 3 
O ll c.· ":'"" 

.J ~ ·-· 
011531 
006767 
0004C3 
00512 2 
0 0 ... 1 '" -:::• ..... : . ,. ( .. 

0
, .. 1;' • ..,,..... 

v ·-· i i'' c: 
005 252 
010('33 
0 1 007? 
0 1 0424 
0 00146 
00 ,,6~· 

,.1 , .., .l 

010531 
00 476•!· 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
~ 
R 

IPR E 
I XEl 
K24 D 
L01 5 
L030 
L040 
L060 
L070 
LCtiT 
L DI S 
LFR! 
LLCBF' 

R UlDPT 
R LOO K 
R M 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

~~ 0 1 5 
NO 2 E· 
M035 
N060 
r·l 0 B F 
1'10BFT 
MOP B2 
1'1PPT 
t1:;KA 
r-1 S K E 
r-1 U L 

.. ... --
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E ..... • c .. VORTE X L ISTING RPGR T PROGRAM PAGE LISTING PAGE < 

00 4766 R MUL S 006162 R MV 006170 R M\11 006176 R MV2 
(1 362 01 R MV3 0062 4 4 R MV4 00624 7 R MV~ 006271 R MVI'11 
3 063 17 R MVM2 00 63 3:5 R MVM4 006342 R I'IVI'I' 00631 0 R MVM6 
00 62:57 1<: ~1 V 11 T 006 1 35 R MVTO 006214 R MZTl 006231 R MZT2 • 
GG0 1 6:l R NA 003~ 27 R NCO~ 00 354 3 R NC10 003550 R NC15 
':103 560 R N C20 0 0 35 1 2 R NCPR 00045:5 R NDEC 000502 R N Iti 1 
"O"' c- 1 t,IJU O.J R ~liND 000 47 0 A NINE 0 00 5 05 R NINT 000511 R NL E1 
0 00512 ~ 

!<. NLEN 000451 R NL S l 00 0 45 2 R NLST OO:S716 R NNC B 
C !l514 R NOT X 0 006 22 R NSGN 00045 0 R NU~1B 000454 R 010 
('t I'• r. C' ...... , 
• .. •l''.J..J..jC 

,., 
!<. 010 0 ,.. .-. n I:' ...... _, 

\,1 u ·' .,J ..,) ; R 010 6 00054 0 R 0107 000.4~S R 0 1 1 
~(10541 F.; 0 11 0 0004~6 R 012 000606 R 0120 000 45 7 R 013 
···n oe.o .. ~ .... , R 0 1 3 7 000460 R 014 000610 R 014 7 000461 R 015 
:)00502 R 01 6 000 !!503 R 017 000 61 2 R '"0177 000 4-1 6 R 02 
OOO::i06 R 020 000617 R 0200 00526 3 R 022 OOO::'i1 0 R 026 
0005 11 R 02 7 000 44 7 R 03 000512 R 030 000 ~ 13 R 032 
OCC:i14 R 0 "'" ·J ,j 000 4::5 0 R 04 0 00:51 5 R 04 0 00056 0 R 0400 
000:516 R .04 7 000 4 5 1 R 0:5 000:517 R 0::50 0 00 452 R 06 
:)00520 R 060 006256 R 067 000 4 53 R 07 0005 2 7 R 0 7 7 
·~o"'o .. ? 'J ·-· , 1<: DA 010400 R O.B2BLK 0104 01 R OB2Z£ 0 10377 R OEBZ 
0 1 03 14 R DBTA 0103 30 R OBT C 01035 0 R OBTD 010 3 57 R OBTE 
1) 1n"="C~ 
..' "- '-•oJV "' OBTF " 01036 2 R D.BTG 010370 R OBTH 010373 R OBTI 
010353 1<: OBT Z 010 376 R DB ZE RO 000561 R OM2 000 421 A ONE 
•)0 110 2 R OPEN 0 0 042 7 R ORAl 0024 05 R OTMP 010471 R PAK 
010522 R PAK1 0105 26 R PA I{2 00 2 747 R PBAD 002 74 0 R PBAI 
)00710 R PEtH1 0060 36 R PER 00573 1 F.: PERI 00 60 36 R PERR 
0 •)6516 R Pfl 00653 2 R Pf'AU 00651 3 R PF Cl 006505 R Pf'CO 
OD64 45 R PFD 00646 2 1<: PFD1 006:50 3 R Pf'D 2 0 00 135 R PFDC 
:):)652 1 R PFE Q 006524 R Pf'GR 006525 R Pf'L£ 00 7525 R P tl'C H 
003656 R POOl 0036 61 R P0 02 003623 R POSI 00 364 7 R PO S O 
'' n c:- 7 C) 4 ..... ...., ... R PO ST 01l206 R PRIN 00767 :3 R PRNT 000727 R P ST I 
OJ. 152 1 ,.., ,.. PTl 011407 R PTB 00276 2 R P UTB 00 2677 R PUTL 
:) U 0 ·102 R R 0001 76 R RBUF" 00 1 3 37 R READ 0 1126 0 R REC1 
~1 1 1 271 R REC2 0 11 306 R REC3 011316 R RE C4 000141 R RECF 
OOC6f.l R RE CG 011234 R REC ORD 00014 2 R RECP 000660 R RECS 
I"' ( , - .......... C' 
: .. • ',I • c.. \f v 

,.. 
1'. nr-D " !'.C. u 00 7213 R REDl 00 74 ? 7 R RED9 0001 4 3 R REND 

000656 R REO F 005735 R RET 00 57 50 R RET2 000726 R RETI 
· ··tcc:e 

;,1 ... .1 ·-~ ... , ..... 
... ... REWl 001562 R REI-l 2 00 1532 R REI-liHD 000 4 63 A R HI~ 

,., ,., ..,.4 00 ... .... ,. .. R RMOl 007 4 04 R RM0 2 0 074 1.5 .... 1\ Rt104 007472 R R~105 
11n:-4 73 • * , ( i<: R~10 6 00735 ? R IH10 9 000633 R RI1SK 00? 41 3 R RNOT 
'"' ~· ~":'\ ! '.• .t. J. C~' R RPG L l 011651 ~: RPGL2 011660 R RPG L 2A 0 11667 R RP GL3 
01 171 4 R RP GL 4 01_1 7 4 1 R RP GLS 011766 J;: RPGL"6 01 1065 R RP GLD 
0 115 3 2 R RPG RT 002212 R RPM l OO Z2 21 R RPM2 00 22 .30 R RP I13 
•) ~! ? 4 1 4 R RSC I 007257 R RST1 007 261 R RST 2 (11)7 2 2 1 R RST3 
0(' ..,"' "'6 l( ..::c:. R RST4 007242 R RST~ 000 4 04 R RTAB 00321 1 R RTIJF" 
:)0 4 6 14 R $001 00461 6 R $002 00 4 6 25 1': S0 0 3 0004 25 R S ALO 
1)1)0426 R SAL S 000424 R SARO 0060 77 R SAVX 00702 2 R S BL2 
·~ n n .. ........ 
1_1 - - "'t c. c. .... 

1'. :SBR 1 00042 3 R S BR 2 003437 R SCPI.l 003665 R SD LO 
0032 4 0 R SDRO 003350 R S E0 1 0033 53 R SE02 01 1335 R SEQ 
81 1 530 R S EQ N 00333 4 R SET S 000 4 67 A S E VEN 006610 R S F" 
~034 23 R S F 01 000725 R SFF" G 00660 2 R S F' I 002513 R SF"F<l 
'"' 0'"'"'0"' \,l ~ ~ .:.. R SF" R 11 003 4 1.4 R SFTL 003635 R S FTR 003643 R SF TR1 
"1'"' 1 7 4 Ct .. i~! · R SHF"O 00017 3 R SHFS 0115 24 R SHT8 00062t:. R S IGti 
006131 R s It11 006122 R SIM X 003 214 R $HI 0 0046 6 A .,.. I '·' . .;.. (\ 

:) 0 57 6 3 R SK4F 00760 3 r;: SKIO 007610 R SKI2 00761 7 R "' KJ'"' .... :. 
0 07575 R SK I P 001601 R SKI? R 0016 2 4 R SK IPRl 0 01641 R SKIPR2 
OG 16 4 4 R <>-''I " R 3 ·> ,._, r 00 1670 R SKIPR4 002 :54 7 R SLCB 0077:- 4 R S LEW 
!)(17763 R SL EW1 0 1 013 0 R sov 01 0 002 R SPA CE 0 1 0006 r;· S PC l . . 
•""' .-, -, .., 4 """ ._; ;J' ,~ r , .;, R SPCE 003242 R SQOl 00 ""'2 ...... .,:) ;,;).,;; R S Q0 3 003267 R SQ0 5 
':' ') 4 'll2 R ST01 001031 R STAB 00206 3 R STAT 002065 R S TAT 1 
0 ,, ";) ':' .,. 5 

" , ., .... ...,1 R STEC D 002371 R STF 0043 76 R STI 00252 3 R STO 
...... '"' ...... C" ..... 1 
'.! IJ C ...J ..:• 

,., 
1'. S T OF 00572 4 R STOP 0046 03 R SUBN 00460~ R SU BP 

0 '132 41 R SUBQ 000 4 2 1 R SVTO 00337 4 R TOOl 011150 R TAB 
t:' 1 11 7 4 R TA Bl 0 1 1 162 R TAB 2 01 11 7 0 R TAB 3 011153 R TABA 
000 144 R TA BP 0 11 1 4 5 R TA BSC H 0 11 050 R Ti=IDR 0 00 74 3 R TBL 1 
rr:o7 ~4 R TE L2 01 0 47 0 R TB YT 00 ::12 6 1 R TDMF 0 11 063 R T E 111 
" 11 0 1""0 • ' ,., ..J R TE !1P 01106 2 R TFE R 01104 2 R TFETCH 00 174 6 R TINE 
!)07146 R T LC l 0070~0 R TLU 00 70 76 R TLUl 007120 R TL U5 
,.., '" - , ..... f. 
~.~ ·; (' ... c. .... 

1'. TL U6 0071 3 1 R TLU C 0007 ::E. R TLUK 00013 0 R TMP 
o::; o13 1 R TMPl 000 1 32 R TMP 2 0001 31 R TMPA 000 1 32 R T MPB 
'1 r. ~ 1 ....._ "" ·• ·; u ~ ..;, R ~M ",_ 

o 1r '-' 00071 2 R T i1 P R 0001 3 4 R TMP X 000164 R TMP XX 
("'ol"'oo ·- · 
.... ·-· ,; l .,:, .... J R Trl P'o' 000 42 0 R TO 000 4 31 R TOA 000626 R TR UE • 
,.. ·"' G 4-""" :., ·-· ~ c A TWO 0033:57 R HIZE 010137 R T YPE Ot 0 1 6 4 R T)'PE 1 
CG OOOO R u 002237 R UCHK 00:56 (10 R UN1 00 ,6 0 4 R u t! 2 
•·l"'o e!l' e -n> ._. ..... .... r:. ..... I' ....... •'1- • 

,_, 1 ·" J. 
~,.. .......... """ 
tJ u ._1 .J c. c:. R ''"'iT'l L U l P 0 " .. 6"'' 1.,1 ..J .... J. R U ~lC 0 00 ~6 31 R ' 'ri""r-·~ J..l ~-•. 0 ~ -:,> ~ 1 ' .. ' -..) .... ( R u ... i , . 1 1 r •. ... 0006 ~ 2 R UNE C 00 ~35 7 R UNE L 00 5415 R u r1 E:< 

, .. , .. 66 ... 
'-' ·-· ..J . .; R 1' "'' ' - 1 _: I 1 f oo ~ ~o ~ ._1 , . / 

~. 

1'. Ut1F2 oocr6 ··~ .J l ( R UNF3 005671 ,, 
" U tl F 4 

. . .., er~"O 
-·J ..)(Ui 

~ 

1'. ''"'' f"' ._..1 - ...J 0060:51 ~ 

1'. Uti F R 0056~4 .... ,.., UN FS 005400 R U tl t F 
005267 R UNL D 002706 R UNLI 0052 64 R UNU! 005313 R Ul"lLS: 
· ~ n C"' - r .,. 
·J v ·J ·~ ..., .J R U~H1D 00~5 015 R UNMS 00:544 6 R UliNC 00~645 R UtH!D 
..... , - 4 - ...._ •. \J ._, c.. c. R umlF 00::551 2 R UtHlM 0006::; :;~ R U N tiC 00 !')532 R Uti OP 
'l'. ""61'"' •• ·.1 ..J G R UN ?l 00~6 05 R UtlP B 00564 0 R UliPC 000647 R UNSG 
n ·~ C' C" ll' .. 
f., I IJ ._1 ._} .J "'t 1': UN S T 006064 R UNTO 000070 A 'v' $D ATE 000355 A VSD:> TB 
DQOOOO E VSE XEC 0000 00 E VSI OC 0000 (11) E VS I OS T 000 412 A \ISJC B 
0 000 5 4 A VSL CNT 00031 7 A \I $ LL UP 00 0 4 0(1 A VSL UTl 0004 02 A V$LU T3 
,., .. 0..,. 44 
I ) •J ,.:; A V$TMN 000714 R 1,.10 0. 0 3 1 0 1 R WOOl 003116 R ~j(l 0 2 
0 ........ 1--. 
.. ·-· .... I' c. R ~J:B I T 00146 3 R '-lEDF 00 1~ 06 R ~EOFl 00 151 3 R WEOF2 
f' ; 3100 R ~~ l•i 0 '·/ 00 0404 R wr·1S:K 000701 R ~~ QT R 000 127 R WRFL G 
·~ o\ -, II: -. 4 0 .. 1 IJ ,. ,J ..:_1 J;: • J .... . 0 • 1' . ... 0075 36 R I-IRI 3 007561 R WRI4 00756E. F~ ~~R ID 
• • ... · ~· J:' • -. 
OJ o_o ." ·~ .L c. ..... ... "R . I w · . .L 0075 07 R 1-1 R IT 0 013:· 1 R I,.IRITl 0 0 1 ':l ., " .. ·- ( c. R WR1T2 
-,- 141-
..., '·' "' R WRIT 3 001 3,•5 R ~.!R IT E 0 0071 :: F' WS TA 00:340 0 R ;,.; c 0 1 
""' '"' -."""-: C' ·-· . ' .;- ~ r ·-' 

.... ... "'"~'';..J " •-· n . 
..... I'\ 1 '"'I ... 0 I .. 
' .. ' f..J ·:0 ~ ,_. " ... " C ' " " E t"\ · L U ,). 0 114 7 1, r.· XDA T A 0 11 503 R " HLT " . 

."'ln.- nC" tr 
·~· 1.) t;) 1,1 •"J • .J R -,.., " . ""L.. rrt. 0 0 6 0 ;:· 0 R XLTO 0 01237 ,., r. X OPEl'! 011121 R X ORG R 
- '1n" ... 6 •J . . .. . ;, ,. R XSiA B 0014 ~4 R XI-IRIT 00 01 71 '. . ... ZE RO 00065 0 R ?. IND 

. . . . ... . ~ . . . . . _.. . . .. . 
I ,..,,, , ~ - - - ·- - ----- ... _____ ..... _ .. ··- .. --.. ··--·· ..... .. ··~ .... ___ ... ___ ,.,. ...... ........ _ ... ·-~ . . . 
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E. 2 YORTEX LI STIHG RPGRT 

003 1 60 R ZW RK 
0 ER RORS ASSE MB LY COMP LET E 

892 
898 
902 

0 
4'C""""~ 
.1 .... •co 
1544 
1549 
1527 

0 
0 . ...,.,.. 

.1 .:.. :'1 

0 
34 

2077 
2061 
20~4 

(l 
g'"'~ • ~ u 
9 ..., .. 

-~ .... 

944 
~. t:" 1 
7 ~· 
941 
1 1 3 
342 
3 55 

1365 
1368 
1362 

?70 
"' 

1 ....... .:.· ~ .i. 
..... 4,.. 
.l.:> 0 

282 
'"'~4 ,:)V 

46 
27 

n 
v 

0 
0 
" IJ 

0 
0 

33 
29 
..., " 
~v 

31 ..., ,.. ...,. 
.:.. =' ,. 
'"'"4 c:o 
283 
366 
....... -...;. 0 .,. 

1 698 . -,,... .... .L ~ ,_. "t 

1706 
l 7 1 l 

" v .... .. 
oj '"+ 

"' A ..., ·J "t c. 
1 

.... ........ 
r; • .:J (' 

1646 
1 - C'
.:. C• ·- ' C. 

l h " 4 - ..,. . 

r. 
'·' 

. ,. -. .., . ,-.. ' . 
~ - - -

~ -· 0 ~,.-_ 

·~ .. ... . ·-· ... . 
" v 

1 n...,. 
1.' ,. 

4 A • • 

.L '-i , 
~ c: ,., ,. ·-' •.• 
763 

...,. ~. 
t' C· l. ...... ~ ,. .:;. \..-• 

"1 " ,.. ..., ~ 0:• c 
1379 

0 
.... 
OJ 

" •• 
0 .... ..,. 

::' '-" 

SERl 
$ ERZ~ 
$ER8 
SREAD 
ACOO 
ACOl 
A C02 
ACRY 
ADD 
ADDS 
ADRB 
ADTD 
ALFG 
A 00 1 
ADtlL 
~ c t~ t~ 
A ORG 
ARGE RR 
~1RGU 

ARGUl 
ARGU2 
ARGUX 
B 
BIA F 
BIAI 
B I:lJ 1 
BID2 
E: I DE 
EIDT 
... 'T ... . 
L.;.Jl.L 

EII'iX 
BITO 
ELtiK 
B t11 7 
Er·1377 
BRF 
...... F ... r,, ,.... ~ 

ERT 
.E. R ... ,... 

; I r:. 
BRU 
BRUR 
BSO 
~· <-- 4 r. 
.t•~J.U 

'[o <"- 1 -=• 1.:1 ..:,. L. 

E:S4 
ES5 
B S8 
EIJR D 
1:1 .. 1 - .-, £:'1 ,._. 

BYTl ,.. ..... .,.. ,... 
.0 I I r 

E'i' TT 
cooo 
COOl 
C002 
C003 
COG4 
CALL 
CARY 
c:....o:s E 
Cr,1•"11 • 
... ' '·' J. 

c rH• 2 
C ·~ n ~ ... '· ·=· 
CMIO 
Cr1r1D 

,.._ M ~, ..,, • ... n r :, -.... -~ -.,n r , ... 
C ;·i T l 
.... ··; ... -
·~· t I t::. ,... p "' ,~ 
.... ,.... -==· 

':" REF 
, , ..,..AY'. 

\... ' H .£.• 
T"' ,..., ,. • 
.&.1 M I C-

DiH£ 1 
T"o •""• 'T'" r-• """' 
t.' H ! !:.. f: 

Lii~ TE :S~J 
,.t ,.., T c-'·/ 
u h ;f... t\ 

DEBl 
DEBI 
DETD 
r.,- .. T.-.T • (:, \' ..!-
... T I I 
.:.) ... y 

L IV L 
r • . ... -ro r
J,.r I'! £ • r 

887 
906 

1 480 
251 

1 548 
1550 
1 :541 
1 :529 ........ 

C..lO 

167 
630 
245 

1 876 
2072 

1 ..., .... ,. 0 

':.JQI .... . 
10 9 
d"?""' -,( 0 

1:" .-. ...... ·-' ;, ..:;. 
754 
350 
94€. 
467 

1702 

369 
1373 
1370 

,.,0 .... •J L:. 

1 368 
1354 
1213 

295 
1 227 

,.. "" ,.. 
0 I.J ;I 

861 ..., ..... ,.. 
c....;,o 
.......... 9 c..:;, 
::> ·":) ,. .... ~o ..., .... ...,. 
C. .,:. I 

234 
235 

"' n ,... """' c.vo~ 
-,.-.,"':) 
~ .::._ J' 

618 
,-. 5 C• .;:. v 

'"'6" 0 .:;, 

477 
135 0 
1 .... ' ' ~ J. !. 

1163 
.. ...,. '"" ,,. 
.11" IJO 

1713 
1715 
1 --q -::: 

tJ - -

170 3 
1708 
1

..,., ... , 
, l. ·-· 

242 
1508 

441 
1 rc:'...,. 

'!• ·-· ( 
1 Er4 3 .. ,.. ~ ~ 
J. '=' ·-· ~· 
1 r ~ 1 

0 . .J •. 

1080 
1 7 1 ·:t 
1 6 0 l. 
1804 
.......... C' 

.t.. C"' ""! ·- · 

1 -.,.. . 
~ u .1. 

1827 
1 C' "':' !'1 

·-' -.-J ·-· 

1 4 1 ... -..) a:. 
-. c::::' ..-
..) ...; :;:. 
_., -~ ., 
"'t .... ·=· 
770 
~ r ·" (' '=' -:,. ... ... --/be: 
7E. G 

1 .-. .-. n 
.:_. j •.1 
374 
""""l4-:o .:. . (' 

-. .-., '41 

:':. c .t 

1 7 D 

89 0 
93 2 

.... , ., 
c: ! ~ 

168 

1 95 4 
207 4 

179 
""'0 .... a:. c. 
l 0 9 
........ " 
"1'0~ 

474 
603 

~4~ 
1 709 ....... .. 

.;; •.J "'t 

813 
1 3?2 
1356 
1352 

296 

820 

727 

58S 

1279 

1512 

1603 

1716 
1847 
1 .:' ..... -,J .; •• ;,. 

316 

765 
7€.3 

~ ..... -c.:..:. 
1 71 

1 6 ;:. 3 

1.9 61 

180 
20 3 

513 
484 
60 7 
873 

592 
1 89 1 
• 1 ... ,.. 
.l ...JO 

1 3 65 

1 086 

1528 

16 1 3 

1 ,.-..-. 
or...:-

1 05 0 
1 ~ 57 
187 ~ 

767 
.... 5 . r 

1 3 32 

1 6 69 

1 81 
20 4 

523 
496 
6 12 
937 

6 4 9 

1 3 4 7 

1 539 

1 633 

1 8 7C 
190 3 

772 
777 

1674 

····- ·· - .. 

:5 :56 
:504 
6 50 

679 

1 4 92 

1 ~4 5 

1644 

1910 
1913 

16 8 1 

.· .. 

8 7 9 
~ 0 9 
680 

70 9 

1676 

1930 
1 99 1 

16 8 ~ 

. ·- .. .. 

PRO GR AM PAG E 

925 
5 19 
7 1 0 

753 

1679 

1 953 
1 33 3 

1 688 

92 9 
5 4 6 
721 

791 

1690 

1975 

66 

93 6 
:5 52 
724 

960 

1697 

L I STI NG PAG E ( 

• 
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• 

• 

900 ) 

-
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E. 2 YDR TEX LI S TING 

9 2 DMPT 1 ~ 3 ~ 
l 7SG 

29 2 DMSK 1737 
336 DFC S lSSS 

17 66 DROl 1762 
1 7 (;, 7 DR02 17 6 3 
17!59 DRDM 1765 

0 E...JEC 17 
0 ENTC 24€. 
0 OHR 16 

9 08 EW R 83 9 
S:SB E)( 1 8 :5!5 
863 EX2 8:55 
86 => EX3 .... ...... 

O..J.J 

859 EX4 864 
~ "?1 
Of' E :<CP ~ 3 4 
830 EX l T 4 27 

0 E><RE F 1 0 9 
836 EXX1 n _., A 

0~ ~ 

1 0 6 F8BTS .... 8 .... c. ,;, 

52 FCBl 67 
0 f'"C B1 3 ,... .... .. 

O.j ..J 

G FCB1 4 8 .... "? .:>i 

0 F'CB15 838 
54 FCE2 68 
~6 FCB3 69 
58 FCB 4 70 
60 F'CB!5 71 
,; ... 
- c. F' CB6 72 
64 F'CB7 73 
74 FCBPT 4,. .... , ,;, 

• 598 
66 FCBP TT 4 72 

968 FEHJ 469 
613 

990 F'ETR 485 
'336 

36 FOUR 948 
89 F'PTR 11 59 

134 rRMA 4 '"'"" Ol 
1- .... c. c. FROM 11 40 
997 F'TM P 488 

,.,..,Q A ,L,=- - ~ G003 18~1 
1 8 1 (l G005 1 855 
1 8 1 6 G007 1 82 5 
1823 G 0 10 18 1 3 
1 826 GOll 1737 
1828 G012 1 858 
1 ""' co " J. 0 ·~· .... G0 15 1"'' ..... 9 0..:> 
1 .............. 

O..J C. G020 1840 
1856 G025 1 786 
1266 GBA I "'0' ~• L 

1890 
1276 GE TB 1267 

0 GETR 874 
1"""'"""'""' ..:> c. c. GETW 1278 
113'3 GF'Dl 1 1 so 
1221 GF"D3 1 1S2 
1190 GF'D4 1192 
1218 GF'D5 1206 
1 1 8 E. GFD6 1184 
.. 1 "' ..... .L 0 ~' Gf'D? 1176 
120 4 GF'D'3 1201 
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