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000460 A 
000 4 21 A 
0 0 0 42 2 A 
000424 A 
000425 A 
000426 A 
000 4 25 A 
000 42 3 A 
000430 A 
000 431 A 
0 0 0 43.2 A 
000 43 3 A 
000434 A 
00043~ A 
000 4 37 A 
000440 A 
0004~1 A 
000431 A 
000430 A 
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0000 1 ~ A 
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000016 A 
000 4:5 7' A 
0 00437 A 
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0 00424 A 
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00042~ A 
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ooor.:o::; A 
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000010 A 
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000013 A 

000000 A 
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Q.0 0002 A 
00000 3 A 
0000 1 '1 A 
(. 00004 ~ 

" 0 00005 A 

103 BR1~ SET MT + 32 
1 0 4 BSO SE.T MT+l 
105 BS 1 SET MT+2 
1 06 BS3 SE T MT+4 
1 07 ES4 SET MT +5 
108 BS5 S ET MT+6 
1 09 Dl~ S ET E$ 4 
110 BS2 SET MT+ 3 
111 BS7 SET MT+ S 
112 BSS S£T MT+9 · 
113 B S 9 S ET :1T+10 
11 4 ESl O ~ET MT+11 
1 15 BS 11 ~ET MT+12 
116 BS12 SE T MT +l3 
11 7 BS 14 S ET MT+15 
118 BSl~ S ~T MT+16 
119 BFR · ' SET ERO+B r 
120 BrS SE T B~O+ Br 
1!1 EXBIAS SE'f BS7 
12 2 Dl5 S ET El1 1 7 
1!3 fiV E S ET MT + 37 
1 2 4 rLf S ET ~ H+Lr 
12~ FOU R S ET MT+ 3 
l 2 6 n · 0 S E T S H ·~ f 0 
127 FPOR S ET BRD+fPD 
128 FPOS $£T E$ C+fPD 
1 29 FRE S£ T SH+ RB 
13 0 FRBS S~ T BSO +f RB 
131 r FM S ~T S H l· RM 
132 GF S SET SSO+ Gf 
133 EIG HT EQU MT+ 4 
1 3 4 INR SET BRO + IN 
13~ IN S SE T BSO+ IN 
136 LFS SET BSO+ LP 
137 LHW · SE T MT+3 4 
13S NIN E S ET MT+ 40 
1 39 ONE SET Ml'+ l 
140 PDR Si T ~RO +PD 
141 POS S ET 3 S O+ PD 
14 2 R ~S S E T ~SO + RB 
143 ~H W ~ E T MT+3 ' 
144 SCR S ET BRQ+SC 
145 SE VEH S ET ~1' +39 
146 SIX ~ ET MT+3S 
147 BR SE T 1 
148 PR . SE T 3 
149 RMS .SE T BSO+RM 
1 50 SCS S ET BS n+SC 
1 51 TEH ~E~ 117+ 41 
152 THREE ~ET ~T + 3 6 
15 3 TR S SET FSO+ TR 
154 ·rwo S ET ~ T+ 2 
1 55 V ~D VH S E T LC:+76 
156 V$CPL SET l8+ 1 
1 57 V$C RS S E T LC+2 
15S V$DS TB S ET L ~ + 4 ~ 
159 VSLU P S ET LC • l 4 
1 60 VSLL UP S ET LC +I S 
161 4$LUT 1 S ET ~ c +64 
16 2 VS ~UT2 S ET LC~65 
163 VSLUT3 3f T ~C ~6 6 
1 6 4 V$S TO :::. £T I.C+2S 
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1 76 BL S ET 1 
177 
178 
1 79 
180 
1 81 
182 
183 
184 
1 8 5 
186 
18 7 
18g 
18 9 
1 9 0 
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SET I N FLAG 
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000006 A 
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GL DF AL F" C:S FL AG 
BUF F ER FIL L F LAG 
BF AB S VA LUE 
WRI T!':: FLA G 
Et'! CODE/ DE CO DE 
DI REC T ACC ESS 

FLA f 
FLA G 

:t. ll! lf. • ,. •• )II' • )I( ••• 

ll! :': TA C K OF'S ll! 
~ liE ::f. ll! "' !If • J( .t: lr • • • 

STK SZ SET 

• 

1 0 STACK SIZ E 
C v .-. 

,. .. i_. 

Cl R 
CEX 
C I O 
CRB 
CH: 

<:· E ..,. .., . . - - <>n t: J: " LO .. , ... ·-• .. ' , r:.. 
CA~L EX EC FOR I OL I NK 
CALL ERR OR 
CA L '- EX I T 
CAL L ! / 0 S t: T 

:::a:: T 
SET 
... >:"f :> •• 

'; wo 
f' HREE 
FOUR 
F I VE 

CALL REE NTRANT BLO CK 
TE !H 1 I tlA T E 

C::TR V 
CXF 
Cfl K 
~ E.·\.,. . r 

C ~ .. i"', W 

S E T 
"r · T ' . ... lo .... 

c: '. S I X 
S EV EN 
,. . G" T c. • n 
,, J •• ~ 
1 . l 'i C.. 

ICN 
F.I.~ V EN 

P ARAtlET ER >~ F ::: R 
BAC r:, P ACE 
E • J T\ ~ T I -

' ''· " 1 '- r:.. 
R F.: w 1 rc: 
READ 
''Rr ·~~,.... ., ,~. , ... 
·~L o"r F~ !E I_ i ..::.. · - - -

CRD 
~ C !.: R 
~ CC L 

":c c :s 
~c o P 
COP V 
!!! CO B 
CD C 
CEN 
C RA 

-::- r. T 
--~ '-· 

!" I~ C: l •tl E 
l HI RTEEN 
1-' [tU RTEI::N 
14 
FI FTEEN 
~ 6 

CL ~ ~ E BLD CKF.D FI LE 
0 P E ~1 FILE 

•• E ... .,.::. I 

:;E T 
.. -:- c- T 
...; .. OPE N BLOCKED FIL E 

DE CC DE 
SE.T 
<.· E l' -· -

~ C WA SET 
'-" ~ :t. ll ••• lt : .. ; ~ 

";: MACRO S ~ 
!«lf.,.,lf.ll! •• lf.~ :.. 

J 
. ..,. 

- ~ 
1 ,., 
J (") . .... 
I :" 

HI C 0 !)f 
D ! f~ F.: C 1 
'n ... """ t"' ..... ...,. 
JJ.i, ;.:. _~l 

~~ ~ ll!!l! .. ll! ~· ······!l!*·•~····"-~~-~ll!~ ~ 
~ ArD B- ~E r TD ~ - RE f INTO B- REF ~ 
ll!~~-ll!ll!ll!~~ ~ ~··!l!· ~ ~ll!~~ll! · ·~lf.····lf. ~:t.~ 
ADBEB ~l AC 

ADD • 
: r ~ 
Et-1 A C 

P ( i)tB 
;·' ( 2) ,B 
P (3) ,B 

•w.~-~~-~ ~ ~--·~~ ~ ~-··~··· 
!f. DE C RE M EI~ T/IN ~/ B- ~£F * 
· ~ ~--~~~~~-···-·· - ~-~~--D A P. M;1C 

LDA 
D AR 
·~ H~ 
~ ...., ,., ,-. 
c_ n H '-· 

.... < • ) B ! < , 

. . ... 

~~~•••• ~ ~ ~ •- •~~· ~ ••z••••••••••••~~ 
• DE CREM[N T B- R E F / ~ N A/T O B-REF * 
W ......... "' ... ,._, M " "' ...... "' ... W ,.. ... W ,... ~ W • W 001 ,. r• "' ...... "' "' "' "" - · ,.. .-. ... ;.-, ,._ •• · .~ ., I<"; .~ ~ •• • •'" ,fliT i\ ,.., ,. • ..,., ;.; • • • .... ,., - ,.... :...: llli ·y , .._ M Jlt ... 

F'( 2) ,E 
l ~1 , .. J c 

·~ ~ -~-!!!~ .. ~ ·····~~-~····· • D E CR E ~Eii T/ IN A/X-R: F ll! -- - - - -- N·• •W*"'"'"' _ _ _ _____ _ 
~ ~ • , , ... -~; ..... ""' .- . ... .... .... . ... .... ;-.; ;'0, - ~. .... ~ ... ..,..,; 

D .... ... ~ ~ .. 

. . ~. 

.. ~ ; ::-t C"' ' ' " • .. J. .I ' ·" r: ~1 .:t c 
~~ · ·~·~~~~ ···~· ~· ~·:t.·~--~~~·-~-- ~~ ~· 
• ~ D V E ! ~' C F CP TC F - ~E F OP THRU A • 
lf :.: • ll! !f. If. • y ~ 1(. ll! •• '!I .. .. ~. ~ "" ••• ll! ;~: lt: ~ ll! lf. !I! 'f. .. :--: ;II. :« ll! • 
M D V E ~ B ~~1 H C 

• '1 "' L .... . 1 

"5: T '~ ,. . .. , ..... c 
\ .... , .. 

••~• ~~ · · ~ft ~•• :~ •· ~ ~ ~•~•••~• z ••• 
• MO VE B -~ E f TO X- P EF THRU ~ • 
~-~-*~--~~~~-~~~ ~~ ~·*··~~····* r. :r; P. A X ' •1 A C 

L.JlA P( l ) •B 
< r " ·.· ( ':') .. •.> ... • • • • • ... 

,- !'J'" · ... r. t, : 1 ••I .., 

~~•••••• ~ ~ .. ~••• ~ ~~ .. •ll!w.•••~~••~••w•~• 
• NOVE P-RE F DP a· ~ B-REF OP TH RU A • 
• ~ ~ ~ ~ ••n ~~~ •••I• • ~• •~~•~• ~ ••••••~ ~ ~ • 

Lt'A 
·~ T ,'J ·- , 

-~~• .. •• • ~ ~~ •••~ ~ ~~ ~~••••• w •~•••• 
• MOVE P -R Ef/ THRU A/ TO X-REF* 
··( ~ ~ ~-~~ - ~ ···· ~· ~·············· 

.~. rct"<:- S ................. REA D 
WRI TE 

• 

LI S:T IHG PA GE c 

• 

7 1 5 ) 

•y•? ... 

Y2 

P D 

I I .-, ., c. 

'o/ 2 
t• ~-
y~ .. ~. v.::. 
V 2 
'o/2 
V 2 
V2 
11 2 
t ' ,., 
'I C. 

..... 2 
~I ~, 
'I to:. 

PD 
F' D 

07 
07 
07 
0 7 
07 
07 
f'! 7 
07 
07 
(I > 
" . ' t..• ~ 

0 / 
0.7 
0 7 
07 
07 
07 
•. , ? 
' I 
rl . ' ' ·' 
f.' 7 
~ -U l 

" 7 ' . 
07 
, .. , '? 
\' I 

I, 7 
'-' 

07 
,, 7 
" ' ... . .... 
!., l 
' •-v ... 
. . ' ·. . 
0 7 
"7 •. . ,., .., 
I I ,•' 

C? 
07 
07 
07 
07 
'• ... .. ' 
0 7 ..,., 
., •' 

Ol 
(t ? 
0? 
... 7 
'J 

,-. 7 
• • _. . 
u? 
•' 7 ·} . 
·' ? ,. ' 
·' ? . . . .- :' •.· , 
•. .. . ,. 
1) 7 

0019? 
0 0 1'3 8 
00 19 9 
0 020 0 
0020 1 
0020 2 
00 2 0 :3 
1)0 2 04 
0 020 6 
0 0 20? 
002 08 
00 2 09 
0021 0 
0 0 2 1 1 
0 021 2 
!) 0 2 1 '3 
00214 
00215 
0 02 lt> 
0 02 1 ? 
00 21 8 
00 2 1'?1 
'JC:220 
00 221 
0 02 22 
01!22 3 
0 0 22 4 
U• L'l ·:• ·:· c. 1- .._ ..... 

0022) 
0(:2 3 0 
(• ... .-. ,., 1 
•.J \,I C. ..;, 

0 0 •:> .., ';) 
'- ._, ..... 

00 2 3 •l 
0 0 23~j 

0023 ? 
0 0 ~. ') ,. c ....... v 
00 2 89 
002 4 :) 
0 02 4 1 
0 024 2 
00 2 4 3 
002 4 4 
002 4 6 
0 02 4? 
• • - -i -
U IJ C ··· ~ 
fl , , ·::· d. <"t ·.· ... '- ~ . 
(;(125 0 
• • .- r::- 1 UU C: --• 
i• (I '.:• "' ··:· '.J . t....._l&.. 
" ... ,a, c- .... , 
•.• ·-· c. _, ..:> 
0 025S 
t• : 't •";) 5 .::. 
' ) '·' L. <J 

'ln .-• t: """ i. •.1 c . .._) I 
,·, 'J' ·j 5 •:1 
V • t..,o.. ' .l 

r·. ? ·0 J'• ·=· r..: ~;· 
••• • , ' L. '-' -

, , ~ .... fJ -=· ? .... 
• I ' I.J 1-- '=' o,) 

. ..'7 :) 02 (-.i 
. -' I ,• 

. . . ) 
L• ,> 
c ., 

lJ ;..· . . . 
!' ' . . .. -· 
t. : ., 
'- I 

' . ":• . ' 
I .. 
~· ,. 
r. ') -. 
(• ? 
•. ' 

.. / 
(\ . 
. ' . -- . r. ; 
.-. "? 
·-· ' 

r. 7 
·~· . -. • I 

"· ·; .. . 
• J 

: 7 ..., ; ' 

.-. ? ·. .. 

. -.. · I 

.• ., 
L. ,• 

:·· il ·: · " 6 ) " - v .. .. ,.., .. .., 
IJ l,i -::, f.:;. ,. 
"0 ~--: ·~ . ., .......... .... 
,"'\ I ' ·::• ,('. •:j 
·-· •) 1- . ,.,. • 

"' ... ...... -, (J .... ;_; c.. ~· 

.-! (• -=· "? - . 
•' ' • ' L . o' •-' 

........ -... .., .... 
',1 I) C ," "'t 

.-. l'' -=- ., 1:.' J • .._ r ... 
:'t .-1 ·:> '? (:., 
1.1 t ..... ~ .... 
,., ('I " • .. , 7 v t • ,-_ ••. t 
,., 0 '.:• '? :-> 
v t_( ' "' 
.... n .:, .,. ..... 
•,. V 1- I ') ,.. ......... ~ . 
........ C- 0 J. 

~, (I ·=· r:, ."J ~ •&... V._ 

0 028 3 
rl f"1 ·:• ~· I 
~ -· l .. ..... . ... 

0 0 28~ 
0 028 6 
,._ ,., ~ n ~ 

\ • .' 1,1 . ::-. ·=- , . 
" ,., ·,::0 ·=· '7~ ,_, .. , __ ..... • ' 

00290 
... fl ... '='l \,; - c. .. ~ 
0029?. 
" • '=' 9 '.) i.r U t.:. ._,. 

0 fl ~. ·::. 4" .c. . 
0 (12 ') 5 
(1!) 29 1' 

0 0 29 8 
r, 'J. ·:, •::. •':1 
I,J ' L:. ·" ~ 

~ --·----- ... - ··· .. --....... -·--- ---- - - -- --~ ... -.. - -·--.-..-...----------~ ...... ...... ___ . _____ ----·-·· .. ·--- --- --- -~-------- -- --- -·-· ·~ ·- -··- ··- ··- - - ---.·--··--··· -· - - · 



: o . ......... a 

' .. > 

• 

E.2 YDRTE~ L1STIHG 

. . 
• 

.. 

300 
301 
302 
303 
305 
306 
30 7 
308 
309 
310 
311 
313 
314 
315 
316 
317 
318 
319 
321 
3 2 2 
32 3 
325 
326 
327 
328 
329 
330 
331 
332 
333 
335 
336 
337 
338 
339 
3 4 0 
34 1 
3 4Z 
34 4 
34 ~ 
346 
347 
348 
349 
3~0 
351 
352 
353 
35 4 
355 
3~7 
358 
359 
360 
361 
362 
363 
36 4 
3 65 
367' 
368 
36 9 
3 7 0 
3 7 1 
3 72 
37 3 
3 74 
3 ., .. I ._, 

37 6 
377 
3 7 8 
37'3 
380 
3 0 -:t '-' ... 
383 
384 
38::1 
386 
387 
38 8 
39 0 
39 1 
3 92 
":' ... .., ...... '=' ._. 
39 4 
39~ 
39 6 
3 97 
399 
4 0 0 
4 0.1 
4 0 2 
4 0 3 

MCIVPAX ~1 AC 
LnA 
S TA 
E r~AC 

Y$R ERS PROGRAM PAGE 

? c 1 ) 

~~~*···~*~~--·~ ~ ~!= ~ ~····~····· 
lll MOVE . X- RE F TO· ~ - REF THRU ~ !II 

-~~-·--~~ ~ ~-~--~ ~············· MDVXAB Pin e 
L !'IA 
STA 
ENA C 

········~~-····~~-············ • MOVE X-REF TO X-R EF THRU A • 
~ ~·~·····~~····~·*~·······~··· MO VXAX MAC 

LDA 
S T A 
EMAC 

• ill. * • II! •• !f. ·" ·" · ,.. !1'. 
!f. P OP / J l! ~lP !f. 
••••• :. . *::llll'*- ll 
P OPJ MAC 

IF F 
G CT O 
'r. "l i::l 
Grn o 

WCS 1 C U'H 

UC~2 CO~H 
1: "' , ... c - . 1 n 

··~····:-! .. lf.!l!!f.J!!I!ll! 
• PCP OP T Q X ll! 
ll!~:ll! llll!ll!li!Jr. !:l! r. :t:ll!ll!ll!ll! 

POP X t1 AC 
L I: X 
I:') R 
. D" l . • ..... 

E Mf'l C 
,. Jr. -.: lf. • ll! • :.. ~ ~. l( .. • 

!I! PL:SH P Cl> I! 
!lll!ll!l!l!ll'!ll!!!! 'l(ll! :t!!ll!l! 

PUSH HAC 

• 

PIR 
I. D ~< 
L DA 
S T A 
EMAC 

P<1>.>< 
P <2hX 

wcs 
1-iC$ 1 
01 0 5 065 
WCS2 

POJ 

OPS TKP,E 
OPS TKP,B 
-: , x 

CP S TKP~B 
ll P S TK p ·, B 
p (l) . 

v ' X 

- ~ ~ ····· ~ ~· ····~ ~.~·······~····· ~ PUS H lJ P OMTD ~ S F C RT I O ST ~CK • 
~ ~ -·-··· ~ -~-~~·** ~ ~ · ~·········· PUS Kr Mt=! C : . 

i... DX ANP.B •B 
'... D X ·o P ~ T K P ' ~ 
D >: R 
~ ~..-. 
..... t r" • 

T ~<A 
I. i) X 
::\ T A 
c- ~"-' /\ c ... . ... 

1\ OJ 

·' ' ·" 
::': fiR B, B 
OPSTKP•X 

·-~···· ~· · ·····~~·~·· • PUSH/J U~ P TO F< l > !I! 

·· ···· · ~~~······- ~ ~-· PU SHJ ~l A C 

J..JCS l 

W C~ 2 

I C' ... 
• • --. ·- .. l, U I ~ 

tl RTA 
J '.HA 
f, i 1 T Q '-'• U I 

earn 
i_ D··:! I 
' .,.. R .... • • .:> .... 

SJiH 
£: ~F~ C 

we::: 
WC '\: 1 
0 1ll 502 5 
P • 1 • 

(. J. J 

" ~"' S '=' ..... _ ... ..... 

F ( 1 ) 
PsJ, x 

··~·····~······· ~,..·~ ·········· • SU BT Rq cT B-RE f MINUS B·- REF • 

········~~····· .. ~~~······~···~ S UTBI MAr:: 
LDA 
~ ' ' E ~ J 

P<l > ,B 
~' ( 2 > , B 

0 1AC 

·······~2 ~ ·····~ ~~~- - ~·······~········· • S UBTR} CT ~ - ~E f MINUS B- REf" TO B·· REF • 
•••w•••~ ~ ~ .. ••~• .. ••••••••~~••••~~ ~ ~••••~ 
SLIT :B"SB MAC 

L ilA 
SU B 
ST A 
E~1 ;~ C 

?Cl), J 
P <2) ,p. 
P (3 ) tJ 

~-·····~ ~ ~····· ~ ~~ ~···················· • S l! BTR AC "r B-R Ei- r; I tfUS P · REF" T O ~- RE F' • 
~• x •••• n » •••••~ ~ ~·~ •• ·: ~••••••••••~~•••• 
<' f ' T B ~ "' ~ .) . , S} 

,.,. ...... ,... 
1: ~ ·-· 

L I1 !='I 

LI STIH G P~GE < 

• 

7l 6 > 

F" G 
FG 
F"G 
FG 
f" G 
FG 
FG 
FG 
FG 
FG .... ,.. 
r u 
FG 

Y2 
Y2 
V 2 

FG 
FG 

V2 
1/ 2 
V 2 

rG 
FG 
f G 
FG 

V2 

FG 
FG 
F c, ,.. ,r ,, 
FG 
;: G 

V 2 

F'G 

07 
07 
0 7 
07 
07 
07 
07 
07 
0 7 
~~ ? 
() ~" 
-' I 
07 
0 7 . .., u ( 
07 
0 7 
07 
0? 
07 
07 
07 
07 
07 
07 
0? 
0 

., 
/ 

(17 
0 

., 
l 

0 ., . ( 

07 
0 -/ 
(' 7 
(' 7 
(;7 
ui 
Ol 
07 
07 
0 7 
f) 7 ,.. .. 
' ' I 
07 
07 
0 7 
C7 
07 
• • -Jl' 
()/ 
01 
n ., 
o.; / ' ., '· . 
Ol 
07 
W? 
• ? I) ,. ..... , 
'· . 
C 

., 
/ 

0 1 
r; i 
•. 7 
.; . 
·) 7 . ~ 
o) ( 

,, 7 ,. 
•. ? ·. ' ,., ... 
' I 
t"' 7 '· ' 
0 7 
~ ..• 
... l . ..,. ., , ,. .., 
.) ... 
07 
(I ;· 
.-. ... . ... 
n -, 
•: ' 
(' : 

' ' .. lj ( 

07 
07 
0 ;,1 
" 7 -'• 
07 
0 7 
r. : .. . . . 
(;7 

'*I .... ,, . 
r / '. 
3l 
C 

.., ,. 

C? 
fl '? 
(I( 

00300 
00301 
0 0 3 02 
003 0 3 
00305 
0030 6 
003 0 7 
003 0 8 
00309 
003 1 0 
0 0 3 1 1 
0 0 3 13 
00 3 14 
00 3 15 
0 0 316 
0 0 3 17 
003 18 
003 1 '3 
r. o~ ·~1· " ........ 
:)0 32 2 
00 32:3 
00 ~ ... -._, .::. .:, 
(1 (1326 
00327 
0 0328 
0 03 2 9 
0033 0 
O ~"l"':, ..,t 

1.1-...I V ... 

t\ .... 4"\ -'"'\~ 
1_. !) ..:> • .:; t': 

O l) ~')'7' 
• •J ...., ..... 

00 335 
(,, ... ':) '=' 1: 
.J ... ._. -J ._. 

O n..-.3~ v ...:• .• 
0 0 333 
r, 0 ~ '· . } v ...... ~ .. 

0 0 3 40 
0 0 3 4 1. 

00 342 
00344 
003 4 5 
00 .,, .~ 

._ .... 'J 

0034? 
0 0 3 4 S 
0 • .... A • 0 ..;. ""' . :~ 
('(13 5 ': 
00351 
1)(1 :35~: 

(1 (135 ~ 

0(13 5 ·~ 
-•• -. '? c;: ~ !_ v ._ • .J .. 

(1 ,., ..... ., - . 
'~' ~ -..J ,,. 

0(135 8 
0 .... ·~-. 5 .;. 

v •.J -· 

f, ,.. -, 6-~ 
J V..:• 'J 

(' I t •:• C. ·~"· 
•' OJ •-' ·~ !-

0 1., ~- .-': ·: · .. .... v · .. • 
0 u 3 6 ": 
U.. . .. "':• .::: ·=. 

"'' .... v '•. 

,., tat . - , , .. •""t 
I ..... .;. C• ;... 
(• (' r , -, •'I v . ..:; ~ ,_ 

•j03? i 

OD3 ? 4 
,-. ( ! ··:· , c:-, ; -· ..... r -
n 0 """'! • ...,. r 
t' • .;) l C' 
... .. , .. _., 7 -... 
!) • ... •• 

0 ,•, .-.... , .~ 

4,.1 .;, ,., · : · , , .. , _ ,... 
•; j .;, r ·==-

0( ~· ') '"1 I .: .. •J 1.. 
n (I ....... o ·:·· 
._,o a '>J 'J &.. 

0 0 38 3 
00334 
t"\ ... , ·:o -~ e 
"'' v ._. v ·- 1 

0 (: "':• ~ .c .... ...., '- J 

00387 
0038!~ 
0 039 ::: 
00391 
CCt 39.~ 
O r, , ·~~ .. ._ - . 
Oo ?q A. ._. -· . 
0 039 :::; 
.... ,, ":• 0:; . 
~- .. -..} " .... 
0 0 ::~ 9 :~·· 

'' 'I ':) q " ... .. ._, .. 7 

'' " 4 0''' u ... ·-· 
00 4C i 
00 4 02 
oo4o::· 

• 

• 

• 
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E.2 YDRTEM LISTIHG V~RER S PROGRAM PAGE 5 LISTING PAGE < 717) 

---· ~ ----·-

000001 A 
000001 A 
000002 A 
000002 A 
000003 ;; 
000003 A 
000007 A 
000007 A 
00001 0 A 
000010 A 
000011 A 
000011 A 
000012 A 
000012 A 

40~ 
40~ 
406 
408 
4 0 9 
410 
411 
412 
413 
414 
41 6 
4 17 
418 
413 
4 20 
421 
42 2 
4 24 
42~ 
42f, 
427 
423 
4 23 
4 30 
4 ? ·::> ........ 
4 33 
4 3 4 
4 35 
436 
4 ?7 ..... . 
4 38 
44 0 
441 
44.2 
443 
444 
445 
446 
448 
44 9 
4:50 
4~1 
4~2 
4~ 3 
4~4 
456 
45 7 
4 58 
4~9 
4 60 
4 6 1 
462 
4 64 
<l 6 :':i 
4 66 

<'II"D ,., .... ... 
STA 
EMAC 

p(~) 

P<3hB 

~·-···~~--·················· • TEST NEGATIVE/IN A/ B-FEF • 
·······~····· ~ ·y·~ · ······~·· T ri tiP. N A C 

l. D A 
J A~~ P( 2) 
:: t'H~ c 

~~~~~~-~~~ * ····· ~~ .. ·····~··· 
• TEST ~EGAT I V E / I N A/ X- REF • 
··~···· ·~ ··················· TNAX MAC 

Lt:A 
_I A f'l 
<::'lAC 

~-~····~~········9·········· • Tt ST NCT ZERO/IN A/E-REF * 
-~·~···~~~~·-~·~~~--~~-·~ ~ ·· 
H i Z A 1) 1'1 A C 

L DA 
• r • .,.., ..., 

•.JHI • .:. 

E r•; A C 
·~~~~~~ ~ ~ ~~~~·~·~ ~ ~-~~·~~*** 
* ~E~T ~ D S ITIVEt"!N A/ B-R EF * 
~-*-~*·~~ · ····~~ ~~ ~~~ ···· ~ ·· 
TPAB :1AC 

I ('-. t;:o 
•..1 H 1 

E ... ~··c I I r I 

" ( '"' " r ' . c. .> 

••~••••~~~ •••••~w.~ ~ •~••••w••• 
If TE S T BI T;"R ES E T/I:l A/B - REF" • 
-~-- ~~ - ~ ~ ~~ ~--~ ~ ~···· ~ · ·~~~ ·· 
TRAB ~!AC 

LD;.":: P(l)d: 
.iiT M? $ T + P(2) ,p (3) 
': il A C 

~~~•••• ~~~~•••••~~ ~ ••••••x• 
• TEST BIT /S ET/ IN AlB-R Ef • 
•••••••••~~• ~ ••~w•••••••••• 
TSAB NAC 

L !JA 
.E T 
c· "1 r:. C 
-I .~-

~ (l) ,B 
ASET+P( 2 ) , P(Z) 

········~~····· .. ··········~ • TEST ZERO/ IN A •' B-R SF • 
··~· · ···~······~~···~-~ ~ ~ ~ · TZAB tH~C 

'·· D A 
JAZ r:• " .... .... r ·. c. , 
01 A C 

~~~····~·······- 7·· ······ • ~E~T ~r "~·r r·l H~ 'V- RE~ • 1 ..,) -r. :\. U I , ~. r 
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46 7 T7. A~< 
4 68 

M A.
' 0 j J ·-

I ~ ~ - Jj . 1 
t A ·:; 

P r ' ) " ·. .l ' ... , 

46 9 
4 70 
~-- -... ~· c. 
4 i'3 
4 74 
47' 5 
476 
4 77 
4 ?8 
4 7'3 
4 8(1 
4 ~-.• 

0 ·' 

... ,.., l -. P(?. ... 

ww•lllll*...,.* '"' _. ._ ... _.,.. ... . .r:._ •• 
··--· ~ -- - .... ....... ~ .... .. . _ H;; ,.,.. .... ., ,o,;;: .-., ~ 

ll' ZERO T}!RU A / ~- RE~ ~ 
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~ ·''l .- . 
1"i M • .• · 

T -; c:-. 
i ... , I 

::,:··g !="• (i) ,I; 
~ ..... :4 c 

~~· ··~ ~ ~ ~ ;. ····~~ ~~*- •• 
• ZER O X- :~ EF TH~ G A ~ 
--~~---~-~- --••••w~•• ;,.-; -.; , • • ;lll!; :.. "' :.· • • ':·. • Y. .... llf': ·"' ;or. t . y ....... ·~ ~ .~ 

4 82 - ... v - L ..., , .• 

4 83 
48 ~ 
4 S 5 0:: i·l A C 
,..,... , L !!.-~~ 
... <C• r,:.. '- ,,o , _ .., 

P ' l ) , X 

V2 
V2 
vz 
V2 
V2 
V2 
V2 

A87 ~ ~~YI!I!·~~ ~ ~·lf.l!ll!~ ~·z ~•····~········~······~·~·~····~·······~·~···~·· ~ ···· 
4 0~ ~ ll! ""' ..... 
4 89 
4 90 
4 9 1 
493 
4 '7 -1 
4 93 
49 6 
4 97 
4 92 
499 
~00 
5 0 1 
5 02 
50 3 
504 
~ 0~ 
S 06 

~ ~ A S E - R E L A T I Y E S Y M B D L S * . .. 
~ ~ ······~ ~ 7.ll!l!li!~~~ ~ ........... **••·~~······ .. ·~·-~····~·-~··Y.······~· · ···· ~ : 
1_ (1 (: 

R !-lC C 
i. [i c 
~ .... C B :-t ~ ... .. , n ~ 
I '.,.,• 

AC:C 
UJ C 
ACHB 
U:l :::: 
Alt;.C B 
' 0" o • • \.. ._. 

AF' S :B 
· nL- r: - -
AGr AR 

~ ~ . , r_ , 
<-- ,. • · r . . . -
~> E T 
S E~ 

:: ET 
,, f- -.
~ ~ I 

S E T 
S ET 
.. -. r- -.-
• !' • • • i 

"'' r - -~ . . ' ·' - . 
~· E .,. .; . I 

< .•. 
: 0 i.; 
U1C+ 1 
I r-t 1' ... 

c_ 1J ' -

L QC +l . . .... ,.... 
· .. ·~ ... 
I_!] c ~· 4 __ n c 
t. rJc ... t 
' '] ..... ·- f ..... 

0 ~~ -L l 
'I_ tJ 1_.. T 

: .. 0 c 

:..or. 

AD DP ES S OF ACC UM ULATUR ACC 

AD tRESS OF B~ FfER SC E 

4 -J.IfJ R!:.l ACCU I1 :.J LATOR 

AD DRESS OF D£ CIM AL DI!iiT ARRAY 

DC P....- F CB ADD r.• ESS 

ADDRF: S S OF" F"ORMAT 

ADD RESS OF" ' <' GRnUP J::LO CK 

v-c 
\

,, ':"! •.. ~ 
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f:7 
07 
1 •• 7 
J • 

07 
');' 
0 ? 
~7 
07 
C· 7 
rl '; .. c• • 
n-
v ' 
07 
t • . , 
' I ; 

I' -· J / 

07 
07 
I' .,. 
v ' .. .,. 
•.• . 
0 7 
n7 . . 
!) 7 . . 
••• '7 
. ' 
0? 
0? 
..... ":,.l 
' J •' 

,•. 7 
L' . 

0? 
(I 7 .... ( 

. -:o 
I) I 
(I ":' 
u ' ., •' 
L• I ,, .... 
I. ' 
(, 7 
·.~ . 

' -.• ,.. 
r • ' . .. .·. -;• 
; . ( 

(• ? 
' . ,·, .., 
•J ' 

07 
,. ., ... ... .. -. ' .... ..,. 
o.J 1' 

r. .-
,-, 7 
co . 
,-, 7 .... •. 
~.. ,./ 

. -... •" 
; : . I .... .· ... -;, 
' .! l 

G7 
... 7 
·J • 

,·. ., 
·. ' ·. / ' 

• > . ' ,·, . .., 
•. . 

. 
~ . . . . ' . ~ .. .. · ,. 
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' 

I _? 
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. - . 
' -. . . 

( · .. 
OJ • 

~ .. 
fj .. . 

,·. -. 
.J / 
~J I 
0 • I 

" I - , 
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- -· .. ·. .. 
0 7 
fl ; . . 
r. ~~ ·- . 
.... 7 - . 
;I 7 - . 
,•o . ... 
.' , 

•. •' 

00 404 
0 0 4 0~) 
00 40 6 
0 1) 4 08 
0 0 4 09 
00 41 0 
0 (1 41 1 
0 0412 
00 41 :3 
0 0414 
00 416 
OG 41 7 
00 41 8 
0 (141 9 
00 420 
0 0421 
0 ,., 4 -=· ':' .... t- , _ 

0 0424 
0 0425 
0 042 6 
0042? 
0 042 !?. 
00 42 ') 
0 0 4 3r.! 
0 ;I 4 ., ·:;. 

V' -...1 I " 

0 0 4 :::: :;: 
0 0 4:=t4 
n (1 4 ·:. <. . ..., ..; 

(I (I 4 :::: .~. 
.; ,., · i .-•• , 
.. ' '· ' "1' ..:.· l 

I·; u· ·• ·: .;; 
.... •.J 'J 

0')~· 4 0 

00 441 
')04 42 
(; 04 43 
00 44 4 
08 445 
C0 44 ~. 
00 ·~· 4:::' 
0(! 44 '1 
004 5 0 
Orl·'""l 

' · ... 0 ..... 

"O A"""' u .,_,. ,J .:.. 

8 0453 
00 4 54 
004 5 6 
" (4"'..., u .I ..J ·' 

00 4 58 
00 45 9 
00<;61) 
O::J4t. 1 
!}(1 4 6~:: 
() i l 4 ,- 4 .. · .... r:· 

(. (146 0:: . 
.-, u· .,. ,. .., ·-· ., ,..., ~ - . ' .. -• • • t • ..... 0 • 

I .__, ~ '.J o:o 
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. ., 4 ljll ~ · . ·-· , ( 

,.. .... ' " -, I. • ·.: ·: .,. ,·· ·-' 
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!; ll ! l 6 .. .. .. --··· t: tl '+ / / 
.... ... ·" ~ .-·, -.; ;... t:.t { .j 
.-, ... a. ,.i O:o 
v ·~ • r - · . - -' I •• •<! '.JJI 
I_. '•' "+ V o.• 
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' •• •,J J 
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!] (1 49 ? 
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(:(1 4'3 ;3 
0 0 4 ·;;. ·;;. 
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•) !"J "'" .-, .-._, ·J ·- ... 

0 050.3 
0 0 51~ -f 
:) 0505 
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E.e VDRT£~ LISTIHG 

000013 t:l 
000110 A 
000013 A 
000014 A 
000027 A 
000014 A 
000015 A 
00001~ A 
000016 A 
000016 A 
0 0 0 0 1.7 A 
000017 A 
0 00020 A 
000020 A 
000021 A 
000021 A 
000022 A 
000022 A 
000023 A 
000023 A 
000024 -A 
000030 A 
000031 A 
000024 A 
000025 A 
000026 A 
000025 A 
000026 A 
000026 A 
00 003 2 A 
00003 2 A 
0000:50 A 
0000:50 A 
0000::11 A 
0000:51 A 
0000:52 A 
000052 A 
000053 A 
0000:5 3 A 
0000:54 A 
000054 A 
0000:55 A 
000055 A 
0000:56 A 
00005t. A 
000057 A 
0000~7 A 
00 0 060 A 
00 006 0 A 
0 00061 A 
0 00064 A 
00006~ A 
000061 A 
000062 A 
000062 A 
000063 A 
000052 A 
000062 A 
000066 A 
00006 €. A 
000077 A 
00007! A 
000074 A 
00011 1 A 
00007 7 A 
OC0100 A 
000100 A 
000 101 A 
000 1 0 1 A 
00 01 02 A 
000102 A 
0001 03 A 
00010:? A 
000104 A 
000104 A 
OOO l O!!i A 
00010!'5 A 
000106 A 
000106 A 
00010 / A 
000107 A 
000 113 A 
0 0011 3 A 
000114 A 
00011 4 R 
0 0 011!5 A 
0 0011~ A 
0 00116 A 
000116 A 
00011 7 A 
0 0 0 1.2 3 A 
0 0 0"1 1 7 A 
0 00120 A 

~07 
50 8 
~09 
~10 
511 
512 
513 
~14 
51~ 
~16 
~17 
~1 3 
~19 
520 
521 
522 
~23 
524 
52!5 
526 
~27 
!528 
529 
~30 
~31 
!532 
:533 
534 
53!5 
~ 36 
~37 
538 
539 
~40 
~41 
54 2 
54 3 
544 
54 5 
546 
547 
548 
549 
550 
55 1 
5~2 
55 3 
5 ~4 

555 
556 
557 
558 
~59 
!560 
5&1 
!562 
~ 63 
5 64 
~65 
!56p 
!567 
563 
56.9 
570 
571 
572 
57 3 
57 4 
575 
576 
577 
578 
5 - o ( .. 
580 
581 ....... ~ ..-c-c. 
:s 8 ~·; 
584 

LD C SE T 
A IBUF' S>ET 
AISC B SET 
LDC S ET 
ALBF' SET 
ALCC SE T 
LDC S ET 
ANPCJ SET 
LOC S~T 
ANR B SET 
LDC SET 
AOF'S TK SE T 
LCC SET 
APBF' SE T 
LOC :";;f.T 
AS CI SE T 
LIJC SE'f 
ASF L SET 
LOC S£T 
ASYSDC SET 
LOC SET 
BCHAR SET 
ECO D£ S:ET 
EEX P SET 
LCC ~ET 
Bf P T SET 
Ef WPT SE T 
LOC SET 
BSC B St: T 
LO C SET 
CHB SET 
LOC SE T 
CH BPT SE T 
L n C ~· .,. ·.• •~ f ._ .w c. I 

CHNH DR .. SET 
LDC SET 
COU NT SET 
L DC S E .i 
CVFL SET 
LD C SET 
D S ET 
1 n ,~ .... u .... 

DEXP 
LO C 
DT 
LOt 
EDE: XP 
LDC 
ERN 
LDC 
FCHAR 
F'CODE 
FDLKEY 
LOC 
FMPT 
FR 11T 
F'R F'T 
FS:C B 
LOC 
GDRP C 
LOC 
GF RPT 
GSRPC 
I CH AR 
IDE XP 
LDC 
IFW 
L IJ ::: 
iiBS Z 
LO C 
IIWSZ 
LOC 
I i~ F L · 
LOC 
IO GOIH .......... 
.... u ... 

ID LNK 

"' [T ... • I 

SE T 
SE T 
SE T 
SET 
SET 
$ ET 
SET 
SE T 
SET 
SET 
SET 
SET 
SE T 
SET 
S ET 
St.T • .. ,...,. 
.,)~I 

SET 
~E.,. 
... I 

SE T 
~ET 
SET 
<:- ·- T .... t. 
"" ,_. "!" -.> ~ I 

<',.. ... 
.,;:. t'.. I 

S ET ,. E .,. ,, . 
·::'" r. T .. '> •• • 

SET 
S~T 
SET 
~E T 
S 

, . ... 
C. I 

SET 
SET 
SET 

5S5 ID S TAT SE T 
586 LO C SET 
~S7 
:588 
589 
~ 90 
5 9l 
~92 
~3 3 
!534 
~9~ 
596 
~97 

.· 5 98 
~99 

I SCB 
I M ~ 
... u ... 

I TH1AD 
L tJ C · . 
ITEI'IUC 
LDC 
IT MINC 
LOC 
ITMDDE 
LOC 
LGOY 
LISTF' L 
LOC 

~' ,... *'r 
~ C.. I 

SET 
SET 
SET 
SET 
SET 
SET 
SET 
S ET 
SE T 
SE T 
"'~T ..:. .. 
S C:T 

. . 

YtRER S 

LO C+1 
t ~C B+l 
LOC 
LCC +l 
BSCR +l 
UJC 
LOC+ 1 
LDC 
LOC+ t 
LOC 
LOC·H 
r.oc 
'- a c + 1 
LOC 
LCC +l 
I. 0 C 
I.. OC+ l 
LCC 
I.. OC +l 
I_ DC 
I..DC +t 
BS CB+ 2 
ES CB+3 
LUC 
LDC+ l 
BSCB 
l.OC 
Ul C+ 1 
LOC 
LOC+ 4 
LOC 
L.OC+ 14 
:...oc 
LOC+ l 
LDC 
LnC+ l 
L OC 
Ln: +t 
:...oc 
LOC+ t 
LOC 
LOC +1 
LOC 
LO C+1 
LOC 
LOC+ 1 
: .. oc 
L.r.C +l 
LDC 
:. 0 c + 1 
F' SI: B+2 
r- :;,.: :&+3 
LDC 
U:l G+ 1 
,.. ~· .~ '0 r .,). ...., .u 

f ~:C E +l 
F'SCB 
LOC 
~-DC + 4 
LOC 
1 

,... I~ + 9 - "" -GDR PC+3 
G :~~ R PC + 6 
!SCB +2 
LD(; 

·~_CC + t 
I 0"" - .... 

LOC +l 
L8C 
Lf.'C+ l 
:_ 0 r; 
LDC+ 1 
LO C 
LDC+ 1 
LOC 
LDC+ l 
~ DC 
LL-C+ l 
j _ c c 
LOr: +l 
UJ C 
L.O C+ 4 
LOC 
L0!..: +1 

·.:. , r.::c 
LDC + l 
LDC 
LDC+ 1· 
! oc 
l.OC +1 
: . ~I..IC 
!. lJ c 
LOC +l 

• 

PRDGRMt PAGE 6 LI STIH G PAGE ( 

LIST ITEM ADDR ESS 
ADDRESS OF' LIS T ITEM SC B 

ADDRESS OF' LOGICAL BUFF ER 
AL DC ENTR Y FLAG 

ADD RESS OF V$F' DRTID POP/ J UMP 

AD DR ESS OF VSFORTIO DATA BLOCK 

AD DRESS OF' CP STACK 

AD DR E S S D F' P H'r S I CAL B U f F ER 

SCAN BLOCK ADD RESS 

• • • FLAG 

ADD RESS Dr SYS TEM DCB 

BU Fr ER CHARACfER 
BU FFE R CHARACTER COD E 
BI NARY D(PO NE NT 

BU fFER CHARA CTER POINTER 
BUFFER WOR D POIN TER 

BUFF"E R SCB 

DECIMAL DI GIT ARRAY 

CHB ARRAY POlNTER 

f C~ CHAIN HEADER 

COUN TER 

CHARAC TER VALIDITY f ~ AGS 

FRA Cl' IDNAL F IEL D WID TI~ 

D E C I r. A I_ E X ::> :::J ~I E N T 

WO RKING FRACTIONAL FIE LD WIDT H 

EX PLIC IT DECIMAL EXP ONENT 

ER R.CR NUMBER 

FORMAT CHAR AC TER 
~ORMAT CHARA CTER COD E 
F'IE LD DE SCRlPfOR ICE"( 

F'D RMAT STRING POINT F~ 
AD DRESS OF FORMAT S l ~: NGCO IF NONE > 

·FO RMA T STRI~G CUR R[N T P OINTER 
f ORMAT STRit:G SCB 

•c• GR OUP DYNA MIC ~EPEA T Cn UNT 

•c• GROUP F"URMAT POINTER 
• c• GROU P STA TIC R~PEnT COUN T 
L I ST ITEM C~ ARACTER 
I MPLICIT DECIMAL E ~P :N ENT 

IN T(GER FI£' LD WIDTH 

IND I VI DUAL I l'EM BYTE S IZE 

I NDIVIDUAL ITEM WORD $ l 2 E 

INITI AL ENTR Y fLAG 

V$IO C CONTROL WORD 

IOLINK CONTROL WO RD 

I /0 ST AT US 

ITEM :::cB 

ADD RESS OF LIST ITEM 

COUN T Of WORDS RE M~IN ING IN IT EM 

LIST ITEM WORD IN C~EMEN T 

LI ~T ITEM MOllE 

LOGICAL RE CORD DVERL ~P 
LISI DAT A XF'ER FLACi 

• 

718 ) 

V2 
V2 
V2 
V2 
V2 
..,. 2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
I I -. 
1 .::. 

1.12 
V .-. .::. 
V2 
V2 
V2 
'¥'2 
' I "' Vi:. 
I J ,., v .:: 
1/2 
V2 
V2 
V2 
V2 
1/2 
V2 
V2 
J I ,-. 
IJ .::. 

"·:· .... 
V2 
V2 
V2 
"i 2 
I I .-, 
YO:. 

V2 
V2 
V2 
'•i 2 
I I ·~ •; c. 
I ' ~. I 0:. 

V2 
V2 
u <:· 
y ·
I.J? 
y ~-

V2 
V2 
' . ""'• v .::. 

V2 
V2 
\ ,' ~ .... 
V2 
V2 
V2 
V2 
V2 
I I.-, 
v .::. 
\ ! "'' •• 
V2 
I J .-, 
YO:. 
'I ·:· 
' ·-... -. 
"v.::. 

V2 
\J .-• . c 
; 1 .-. 
YC 
V2 
V2 
V2 
'vi ~, llli .::. 
V2 
I • ~. 
I .::. 

I I ":l' y ... 
1,.t 'J ..... 
• 1 .-. 
v.::. 
V2 
V2 
"·' .... vc. 
V2 
V2 
I I .-, 
YO:. 
f ! ..... 

\' ·=-
""' v.:. 
I I .-, 
YC. 

'•/ 2 
'?'2 
V2 
V2 
V2 
l _l -=· y • • 

07 00~07 
07 0050:3 
07 00509 
07 005 1(1 
0? 0051! 
07 00 51 2 
07 0 0 513 
0 7 0 0 5-1 4 
C7 00515 
0 7 00516 
07 00517 
07 00518 
07 00519 
07 00521) 
07 005f: 1 
07 00522 
0:.' 00523 
07 00524 
0? 00525· 
07 00526 
07 00527 
0? 00528 
07 0052'3 
07 0(;530 
0 ? 0053 1 
C7 00532 
(!7 
01 
C7 
07 
0

..,. ,. 
0 7 
(17 
07 
0 

., 
•• 

07 
07 
07 
(i7 
(17 
0? 
0? 
0 7 
r, '? v •• 

00533 
i:J0534 
00535 
00536 
005'37 
00538 
00539 
00541) 
005 41 
00542 
00543 
005 44 
00545 
005-16 
0 0 5 <!.? 
005 4 8 
00549 
C CJS~C 

07 00551 
00552 
(;05 5~ 

005 54 

07 
07 
01 . .. 
I.: ( 

0 ? 
(;7 

0? 
0? 
(!7 
0? 
07 
0 / 
07 
0 ? 
01 

0 ., 
07 
07 
~· 7 
':;? 
[J 7 
07 

OO C't=C' 
l ..... ...J -..) 

Li0556 
00557 
0 0 , ... , .-. .:>..Jo 

00559 
0056 ') 
u 0561 
,)()56.~ 

005 6 J 
00564 
00565 
0056 6 
" ( "' 6 -. .... ,._..,,... 
0 0 r:: " •::> .J .._. 0 '.J 

1)( .,.-t •• Jb ':J 
()057'~ 
0 0 571 
00572 
00 573 
0 ll :;, / ,..;, 

,- ., f "5..,"' ..., .• J f) . ,. ·-· 

~: 7 OO~i 76 
0 (:5?7 . ~ 

'-' / 
0 7 (l 0 !:it' :3 
07 
07 00 5:30 
o);' OO::i8 1 
07 
07 
·' ... v 
07 
0 7 .. 
q ~· v ,. 

07 
Oi' 
07 
07 
l'l ., .... ;• 

07 ,.. ... •• • 
07 
•"i - . 
•· I 
1)7 
0::' 
07 

00 583 
00 584 
()' ' ' '-" ,.., r: U...J~.J 

005:36 
00581 
00588 
0 0 58 ') 
0 0 5 9 l) 

OG51l. 
00592 
0059 3 
0059 <1 
005':)5 
005~6 
00597 
oos·?e 
(; (1599 

l 

• • 

.. _ 
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E.2 YORTE~ LISTIHG YfRER S 

I.OC 
LOC +1 

PR OGRAt1 PAGE 7 

L INK COUNT 

LISTING PAGE < 7 19 ) 

V 2 
V 2 

000120 A 
000121 A 
0001 2 1 A 

;:~ · · ·: •• : • I 0 0 0 1 2 2 A 

600 
60 1 
602 
603 
604 
60~ 
606 
607 
608 
609 
610 
611 
6 1 2 
613 
614 
61~ 
6 1 6 
617 
613 
619 
620 
62 1 
622 
623 
624 
62~ 
626 
627 
623 
629 
630 
6 3 1 
632 
S 33 
634 

LNKCI1T 
LOC 
LRECNO 
LOC 
LRSZ 
LD C 

SET 
SET 
SET 
SET 
SE T 
SET 
SE T 
SET 
SET 
SE T 
SET 
S ET 
SET 
SET 
SET 
SET 
SET 
SET 
SET 
SET 
SE T 
SET 
SET 
SE T 
SE T 
:S ET 
S ET 
SET 
SET 
~ET 

LOC 
LOC+ 1 

LOGICAL RE CO RD NU MBER 

LO GICA L RE CORD SIZE 

u ~. 
y c. 
l.l ,., 
v.::. 

07 
07 
0 7 
0 7 
07 
07 
07 
07 
07 
0? 
07 

• 
I 

I 
I 

I 
I 
f 
t 
' 

I 

I 

' 

'• 

..... . ,. .... . . 

- ·-- --- -

000122 A 
000123 A 
00 0123 A 
000124 A 
0001 24 A 
000125 A 
000125 A 
000126 A 
000 1 26 A 
000127 A 
000127 A 
000 14 1 A 
000000 A 
0001 4 1 A 
000142 A 
000142 A 
0001 4 3 A 
000143 A 
0001 44 A 
0001 4 4 A 
000 14 5 A 
00014:=i A 
000146 A 
000 1 46 A 
000147 A 
000147 A 
0001:50 A 
000150 A 
00015 1 A 
00012!5 A 
000012 A 
0001:5 1 A 
000154 A 
000154 A 
000 155 A 
000 15 5 A 
00015€. A 
0000 32 A 
000156 A 
0001 57 A 
000157 A 
0001 6 0 A 
000160 A 
000161 A 
000162. A 
000161 A 
000164 A 
000164 A 
000165 ~~ 
00016 :5 A 
1)00166 A 
000166 A 
000167 A 
00016 7 A 
000170 A 
000170 A 
000 1 7 1 A 
000171 A 
000 1 72 A 
000172 A 
00017 3 A 
000 1 73 A 
000174 A 
000174 A 
000175 A 
000175 A 
00017 6 A 
000176 A 
COC17i' A 
00017 7 A 
00 0 1 77 A 
000200 A 
000200 A 
OO O~J 1 A 
000201 A 
000202 A 
OOOC:02 A 
00020 3 A 
000203 A 
000204 A 
000204 A 

6 ""' .,;) .. , 
6 36 
6 37 

L Rt~ C 
LO (; 
MD',.' 
LD C 
N 
UJC 
NFF 
LO C 
OPS TK 
LD C 
OPS: TKP 
PAR LV 
LdC 
P ER C 
L::J C 
PES Z 
LD C 
PBWC 
LOC 
PRECND 
LO C 
PRLINK 
LO C 
P TF L 
LO C 
QFL 
LDC 
R 
ROPSTP 
RETURN 
L.OC 
RW FL 

63 8 LO C 
63 9 s 
640 UJ r. 
641 .ro , .. , ' E 

.,)H~ 

642 SCF 
64 3 LDC 
644 SG FL 
645 LfJ C 
646 :SVRE CN 
6 4 7 LOf. 
648 SYS !IF" 
649 :SYS DCB 
650 Ul :: 
651 TE i1 P 
652 LQC 
6~3 TEt-1 Pl 
65 4 LGC 
655 
656 
657 
658 
659 
660 
66 1 
66 2 
663 
664 
665 
666 
667 
668 
6 (;9 
6 7 0 
671 
672 
6 ., . ., 

~ ·-· 
674 
b~ ~"' t' " 
67 6 

LOC 
UNI T 
LDC 
w 
LO C 
WT 
LiJC 
"'Fr.L " . ' ~,.., '- u ._. . " ,-- , 
."\ !" '-

L :JC 
;x: r w 
• r, ,

~ l.l ·-

XSG 
L n.-.., ""' 
.?.FW 
L OC 
YYY 
AZC R 
L8C 
BD1 4 
LOC 
B!'l 20 
L ~ .-. . . ' ... ... 
B lT'~ K! 
LllC 
,.,. ".-.!K" D t_ t 1 C. 

LOC 

S ET 
... ... T 
.:,~ 

SET 
Si:. T .......... 
~~· S ET 
S ET 
S ET 
SET 
'" t..- T _, . 
SET 
~ ·- ·r .:, c. 
S ET 
~ .- T ._, ~ 

:r. T 
S ET 
SET 
SET 
SET 
...... T 
·' c. 
~ E T 
:;[T 
... -T ,, c. 
SET 
St:T 
·:"' ,- T .:,. c f 

S ET 
SET 
,, E T 
·~ - I 

SE. T 
~. ~ T 
~c. 

SET 
... F ... ->- • 
S ET 
... ~T ,, c:.. 

SE: 
S ET 
... E ... 
_, - I 

<:"" ~T ' - . - .... . 

SET 
SET 
SET 
SET 
SE T 
SE T 
SET 
SI': T 
SET 
S ET 
S ET 

., . - ,- T 
~ ·-

LOC 
LOC +1 
LOC 
LD C+l 
I. 0 C 
LDC+1 
LOC 
LDC +l 
LCC 
l.OC +1 
l.OC 
LOC+ST KSZ 
G 
LOC 
LDC+ l 
LlJC 
l.OC + l 
LDC 
t(l::+ l 
LO C 
LO C+l 
· r· c ,_ J 

LOC +l 
LCC 
:_ ~ C +1 

LOC 
LDC+l 
I f"l ,-. 

L. l..' • "" 

LOC +l 

~T K S Z 
· or· '·- -" 

i..OC +3 
LGC 
LDC +l 
LOC 
LOr_; +l 
CHB 
LQC 
LDC +l 
LOC 
LO C+l 
LO C 
LO C+ l 
S:'r : DCB+l 

M (' 
'- 1.1 ·-

LDC +3 
~DC 
'..OC +l 
LOC 
LT1C +1 
1 n 1-· '- .... ..., 
LCC +l 
LD C 
: ... DC+ 1 
L.OC 
LDC+ l 
:... oc 
i..CJ C .j.1 
LOC 
. .... ~ + 1 '- w ·-· 
L C :.: 
! rc + 1 ·- .... , 
! ! ' c 
~ .... 
. "r . 1 i_ ;,..I., V 

1 n r 
..... L.' ·-

•r . ·-· +1 
~- L,.l .... 

• ,... 1-
• .. . _, ~ 
I -. '., ,_ l.4 1_. 

tf11;+ 1 
LC"G 
C..OC + l 
U'C 
t . r:: .~· 1- 1 
i._ [i c 
Lf.'0: +1 . . ~ 

~ . .. . L 
· 1-rJ. l - -' ._ 
l ,.., r -.. -· 

LOGI CAL R ECO~ D REMAINING ~OR D COUNT. 

MUL T IPLY OVERFLOW S~ ITCH 

HIT /X FIE LD WI DTH 

NUMERIC FO RMAT F I ELD VALUE 

OP S TACK 

DP S TACK PIJ!IH ER 
FO RM AT " ( " GR OUP LEVEL COUNT 

PH YSICAL BUF FER RECORD COUNT 

PH YS ICAL BUFFER S I ZE 

PHYSICAL BUF fER RE MA INING WC RD COUNT 

PH YSICA L RECOR D NUMBER 

PRE VIOUS FCF. LINK 

• • • FLAG 

QU OTE FL AG 

RE PE AT COUNT 
.. ... RE.. '"'r:-v~ r-.. , .. 

RE TURN 
OP S1AC:: K POINTE R 
ADD R/ ' END ' AC DR/ " ERR " 

FL AG WORD 

SC!'-!LE FACTOR 

SAVE PARAMETERS 
SCALE FACT J~ FLAG 

S I GN FLAG 

SA VE RE CO RD i'IIJ 

AD D~ES S OF" :Y STEM BUFF ER $BUF 
SY S iEM DCB 

TEI'!P S TURE 

TEMP STORE 

PRODUCT TE Rt'l 

I /'J IJ NIT N'_iMI;E R 

FIEL D WIDTH 

UOR V ! ~ G VALU E OF U 

P ~RA ~I ETER xr:R ENAB LE FLAG 

E ~P ONENT F' IE LU NON-BL ANK FLAS 

EXPO NENT F I Et.t WIDT H 

EXP ONE NT S IGfi FLAG 

LE AD I NG ZER O F I ELD WIDTH 

END OF SA 'IE BL OCK 
AS CI I ZERO 

DE CI:1AL 14 

Df=" :::::r1~ L 12 0 

ASCII BLA~ K CHARACTER 

A$ CI J. BLA NK WC Rfl 

END OF DAT A BL OCK 

ADDR 

V2 
V2 
V2 
V2 
' I ... , 
YC. 
V2 
V2 
' t -. v c. 
V2 
'v' 2 
t I " \'C.. 

1/2 
FG 

'·' ~ vc. 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
' ' .-. \ ' .::. 
! I -:-
0/ .... 

V2 
V2 
'v' 2 
V2 
V2 
V2 
V2 
V2 

P D 
P D 

V2 
I I ..... 
y c. 
V2 
'I ~. '0:. 
• ' ... 1 
Vt:. 

V2 
l ' .-. y.:. 
1 I ·~ 
YC. 

V2 

V2 
I I .-_ 
YO:. 

V2 
\) -:. . .... 
'I ~ • ' . ..... 

I I ~. 
YO:. 

V2 
V2 
V2 
I ' ~. I C. 

V2 
V2 
I I ~, 

'I C. 
I I 0:0 \ .... 
I ! .-, ., c 
'y' 2 
'.; 2 
'•l2 
V2 
V2 
1/2 . ' .... \f c. 
11 2 
~ I ..-, 
IJ .:. 

V2 
I I ... , 
'l c.. 
\

I •j ,,_ 
'I~ ' .... 
V 2 
I t "I v c. 
f 1 .... , 
YC. 

V2 
'I .... 
' c. V2 
V2 

,, _, 
~· •' 
07 
07 
07 
07 
07 
Ol 
f!? 
07 
07 
07 
07 
C? 
07 
- 7 1_1 •• 

07 
0 7 
J7 ,.. ., 
v t 

07 
(t '7 
·-· I' 

i) -/ 
07 ... ~ 
•} / 

'} 7 
.- -:; l 

07 
0 7 
07 
07 
I' ..,. 
• i 

- -· l, ,. 

(J;' 
07 
07 
(:/ 
0? . -. u .·· 
07 
IJ7 . ~ u , . 
0 ::' 
0? 
0? - ·~ n t 

I' ., .• t 
,· 7 
... . 
07 
07 
•) 7 
(:? 

. ':' l 
~ ~ 
• • ' .. . . . 
.... : / 
, .. , . ., 
'·' I 

t:7 
' · .., i,.· ,. .. ·~ 
1,.1 ~ 

. • -'' ,. '· . 
') .. • < 
· ... 
·) .... 
; , ? . . 
ij 7 

: . ... 
' < , .. u.
~-. '7 v. ,, ..., 
•• t" 
f'l '? 
'• •' 

U/ 
r• -
J • 

' ~ 
'·' / 
fl " 
·- I 

677 
678 
e. 7 'J 
680 
E.S1 
682 
683 
684 
685 
68 6 
68 7 
683 

~J EC 07 
·~······ ~ ~·····~~~·~·········~·~· · ····· ··· •**•·~~·······~···········- ~ · 0 7 • • 07 
• P R 0 C E S S A F D R M A T D E S C R I P T 0 R < A I P ) • v7 

68 9 • 
6 9 0 • t U N C T r. 01-1: T 0 P R 0 C E S S T H E A F 0 IHi A T D E S C: R I P T 0 R : R A 1~ 
691 !f. 
6 9 2 • ENTRY: DIRECT FROM fRS 

te C' I 
" 0 .,. . . .. 
~ c? - ,. -· w. u/ 

. ... -~ . - ~ --------- ·-----.... -- -.... - _ .. -·- -"'· • · ---- - a • --· ... .... . -..... - .._ .. _.,.. .. . . . . . . ·- ...... ·- · . - .... . --. . '. - . .. - --- .. 

00 6 00 
00601 
0(1602 
0 060 3 
oo e. o4 
00 60 5 
00606 
0 U • .,; n .., 

<J • < 

00 60 :3 
00609 
OO E.l(! 
0 0 6 1 1 
00 61 2 
00613 
006 14 
006 15 
00616 
006 1 7 
0"06 1 8 
0061'3 
0062 (1 
00 621 
00622 
00 6 23 
0 0624 
0 0 625 
006 2 6 
00627 
00628 
00 6 29 
0 063 0 
0 0631 
0063::' 
no·-')') ;.) c .... .... 
OOE.34 
o o e. 3 3 
006 36 
0 . - - -· IJ(:, :j,-

00638 
00639 
0(16 4 0 
0 0641 
00 642 
0 . -4 " !J b .;. 
00 6 44 
006~5 
006 4 G 
006 4 7 
00 64 8 
1)0 64':; 
00 65 (1 
00651 
00652 
0(1 65 :3 
OCr6 54 
. ~ . c ... 
Ul.lt.-•'.l 
-· , r;:r u ll 0::• ._q:;. 

00 65 7 
.. ... ... t: .... u !J .;:. .... ·:> 

OQ€. 59 
00660 
00 €.61 
'(' ' 6 '" ,_, . ':• ..:: 
co.:.\;:3 
" ·~ ,.. . ... u ' J C.• f.. .., 
00665 
!i'Jt.G6 ,.,r - - --v,Jf:. b t 
r .. , .. ~· 
• I IJ i,:o t::• •:;t 

0 I'll c. " q 
0 ~· v . 

:·) (IE.70 
006 7: . 
oot:. 7 2 
!J• l'' " 7 ·: · • ·-· ( •J 

uot:.?4 
00 6? 5 
1) 0676 
00 67 / 
,.1 (I ,r._ 7 C• 
v •.Qt tJ 

80 679 
0(1680 
0 . .. 0 1 

1.1 t:• .... 
,., ... .. ~. ·:> 
•J '-' t'· 0 ~-

1)0 683 
0 (1 6 8 4 
0 0685 
00686 
00687 
o o.:.s:~ 
00689 
00690 
00691 
,., .. ' II ·~ LJ ._, J:, ~~ c 



·. 
..• 

E.2 VORTE~ LiSTIHG ' Y$RERS; PROGRAM PAGE 8 LIS TING PAGE < 7~0) 

0 0 0 0 0.0 R 
000000 R 

000000 005001 A 
000001 056107 A 

000002 016113 A 
000003 0 56110 A 

000004 016171 A 
0 0 0 0 0 5 1 4 61 0 1 .A 
000 006 0 560:52 A 

000007 016202 A 
000010 056030 A 

0 00011 0 0 6010 A 
000012 005411 R 
0000 13 006505 A 
0000 14 005042 R 

00001~ 01E.l:54 A 
000016 0064 11 A 
000017 OOOC63 R 

000020 006010 A 
000021 000115 R 
OOG022 006505 A 
000023 005042 R 

l'00024 016030 A 
000025 ('56111 A 

000026 016013 (:J 
000.027 056:)21 A 

000030 006010 A 
00003 1 003557 R 
0000 32 006505 A 
000033 005042 R 

000034 016171 A 
D00035 001016 A 
000036 00002 0 R 

00 0037 
000040 
0 00041 
000042 
000043 
000044 

0000 45 
00004€. 
000047 
000 050 
000051 

0000 52 
0000~3 
000054 
000055 
000056 
-n"O,.. .. , ;;;.;u ..J~ 

OOOOE.O 
000061 
000062 

016101 A 
146170 A 
056052 A 
005311 A 
001004 A 
00110C R 

016202 A 
056111 A 
016 15 ·~· A 
11043 2 A 
0 56 1 :54 A 

006010 A 
•J0 :5411 R 
006~05 ~~ 
00:5042 R 
016154 (.> 
150452 A 
056154 A 
001000 A 
00 110 0 R 

000063 01601'3 A 
000064 056iJ21 A 

110006~ 006010 A 
OOIJ 066 001754 R 
C00067 006505 A 

. . 

693 • ~T = ~ = TOTAL FIELD ~IDTH ~ 07 1)0 693 
00694 
006'=.t5 
0069F.. 
00697 
oot.9:3 
006'39 

694 • IIBSZ = BYTE COUNT DF S INGLE LIST ITEM ~ 07 
695 lk ITEMAD = ADDRESS OF LIST ITEM * C7 
696 • RWFL(BIT WR) = 0 READ * 07 
697 :« = 1 ~R IT£ ~ 0 7 
693 :« ~ 07 
699 ll! EXIT : INPUT : DIRECT TO F"RS ~ 07 
700 :« OUTPUT: T.llRECT TO FRS THRU OBC "' 07 

.. ., ... . uu • . uu 
7 01 lk ~ 07 0 0 70 1 

.00702 
00704 
00705 
00?0? 

702 ~~····••w.~·~·····················~······················~~·······~····~ 07 704 AIN EQU * 07 
705 AOUT EQU • 07 
70 7 ZAB ~ JBUf-1 SET LIST ITEM SCBCO> - 0 CBYTE COUNT ) 07 

708 MDVBAB ITEMADtAIBUf 

709 SUTBBB ~!T ' I I B S 2 ' C 0 U N T 

710 
711 
712 
713 

~~~~~-- .... ~ ... Y.li!W.~~ .. ~-~····~· 
~ SLEU rHRU U-IIBSZ CHARS ~ 
••~••••~~~•••••~~~~••••s•~• 

f'lOVBAB 

714 PUSHJ 

715 TSA:B 

716 lklk~li!IIHIIlkllllk 

717 • INPUT • 
718 lll!lll:!t.llflklkllflll!*. 

719 AIOL1 PUSHJ 

720 

721 

722 

723 

724 

725 
726 

727 

728 
72.'3 
730 
-..,1 /v 

732 
733 
734 
735 

MO'v'BA B 

PIO VBAB 

PU~>HJ 

Hl7.AB 

SUiBBB 

DAR 
JAN 

f•!OVBAB 

LDA 
I'> '·j ,., 
... t 'i 

'-=' T A ·' ' 
. .) ~1 p 

736 ~······l'il!EIIE 
737 "#. OUTFUT * 
733 ~ .. ,.. •••• ,..:«,.. 
739 AIOL2 .,, ,., 'I ~·A B •• u v w 

740 ~u"<:'HJ ·-· 

Bli'IK 1' BCHAR 

RSH 

RWFL,URsA!OL2 

CBC 

BC:-{AR, ICHAR 

PCH 

!-J f, A I 0 L 1 

I I ES Z dJ. COUN T 

FR$6~ 

BLNKl tiCHAR 

P.~lFL, B 
t I .-, .., 
~>·• ~- ·~ 

i~WF L,B 
~ • • 1.. .: ' . \.-, . ; 

R>~FL' B .,,., ... .... ~ ,, 
1\:W'='L,B 
, .• R <:- ~ .. 
f • ....>-.J 

ICC .. 

SET LIST Il.EM SCBC1) = ITEM ADDRESS 

GET EXCESS CHAR COUNT :~T-IIBSZ 

LOAD BLANK ~S REPEAT CHARACTER VP. 

REPFAT CHARACTER 1 / 0 

TEST xr.· INPUT C:R OUTPUT 

IHPUT BUFfER CHARACTER V 2 

MOVE CHAR FROM BUFF SCB TO ITEM SCB 

SET SC~ TO LIST IT~M 

PUT CHARACTf.R IN ITEM 

LOOP TILL FIELD IJIDTH WT EXHAUSTED 

G E T CD ~-; ,'{ T 0 F E ~; C E S S C H A R S I N I T E 11 

EXIT TO FRS IF LIST ! TEM F I U.E D 

LOAD BLANK AS FII. L CHARACTER 

S E T W R I T E ;-· L A G 

FIL L OUT ITEM U!l'H Rl. AHKS 

REST~RE I/0 MODE TO READ 

AND RETURN TO FORMAT SCAN 

l ~f " · ·· ,.-· ..... , 

SET SCB TO LIST ITEM 

- - - -- -- -

I -i EM 

V2 

vc. 

V2 

V2 

V2 

V2 

0 
.• 
/ 00708 

') ::' 007 0'3 

07 
07 
07 
07 

00710 
0 l) 7 1 I - ' . 
00712 
0071:::: 

07 0071-:t 

0? 00715 

;'j .., 
'•' , 
01 
0? 
07 

(i..,. 
• I 

00716 
oo;7 1? 
0 0 7 1:::; 
I) 0 7 i ·~ 

1)072(1 

07 00721. 

{! 7 00722 

,, '? 0 (' -, 'C• ,., 
~, ., .. _ .. ~ 

f• ~' 0 rr 7 2· ,A 
.. • I '· * -t 

:·1 -, 
J ( 

(: 7 
O n;~r:-. •.• .. '- ...• 
00?26 

·' 7 (1 ,, 7 ';) - ...... .... .... , L-:' 

t ·' •. .. 
r ·~ .i .... 

07 
" 7 
' • ' .!' 

C,7 
.... ' ( .. , 
Ll ... 

"107"'¢ .• L •J 

1., 'I 7 ·~ .:;. 
.,1\,.- L. / 

0 073 0 

0 
,.. ..,. ,.., .... 
IJ , .;o ,:;. 

00 7":1::' , . ._, -

0 .) .., ,. r.: 
J •" .;.. • .;. 

,.,.., nr - ..... -, v•· _ ,Jl .. :~~ 
n '7 u'· n '7 . ., r. 
•.1 0 .... ,...J .. ' 
'I 7 " 'I 7 -:- ("'j '· ' v •• I' "-' · " 

~ .. 
i • • .. ' " r• ..,. A " 

f..' ~ I '"·~ '·' 

• 

) 
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E.2 YORTE~ LI S TIHG 

00007 0 OO:S042 R 

0 00071 
0 00072 

000 073 
0 00074 
00007!5 
000076 
0000 77 
!) 0 0 1 0 0 

000 101 

t.:00 102 
C00103 
000 104 

000 10~ 
000 106 

0 00107 
000 110 
u 0 0 1 1 1 

016111 
0:560 30 

006010 A 
002646 R 
006:505 A 
005042 R 
001000 A 
000063 R 

03601:5 n 

01601 4 A 
001016 A 
000107 R 

0 067 0 :=i 
0 00000 

A 
A 

0001 0 7 R 

00 50 ~ 1 ~ 
020 3 02 A 
0 76 00 ~ A 

741 

742 

743 

744 
745 
746 
747 
7 4 S 
7 4 9 
? :so 
7:51 
7:12 
7:53 
7~4 
7:5:5 
7 !56 
757 
7:18 
7:5~ 

760 
761 
762 
76 3 
764 
76:5 
767 
769 
770 
772 
773 
775 
776 

7 78 
779 
780 
782 
78 3 

784 
786 
7 8 7 
7 !:.'8 
7 90 
792 
7':13 
795 
7 96 
797 .,. (' ·::. 
~ ·" ~· 
799 
s (I 1 
8(12 
803 
804 
'=' 0 --v ~· 
806 
0 0 7 .... , 
8~ 8 
8 0 9 
81 0 
8 11 
~ 1 ... 0 c. 
~13 
814 
3 15 
816 
.... l ... <> • ~ 
81 8 
9 1 9 
820 
S ?l 
8 2 2 
8 23 
824 
825 
0~£ 
~ .. .~ .... 0 

827 
828 
829 
8 3 0 
83 1 
~~~ 
0 '"'' .. _ 

833 
83 4 

Y$R fRS PRO :J f?Arf PAGE 9 LI STI HG PA GE < 721) 

Mll VEAB ~ CH AR ,BCH AR MOVE CHAR FROM LIST SCB TO BUFf SCB 

P L!$ HJ lj C B OUTPUT CHAR ACT ER TO BUFFER/E XI T V2 

• 

J MP AIOL2 LOOP T I LL DClNE 

EJ CC 
~~~····~·~~····~~~······~····~- ~~~* ····· ~ ~ ~ ~~---· ~ ~····~*· ~ ····~ * ~*·*·~ . ~ 

C A L L ~~ 0 N R E E N T R A N T B L 0 C K ( C A N ) 

~ fUNCTION : TO ~ E TURN TO V$FOR TIO 
lit 

AL OC • ~~ E • ~ ENTR Y: 
!II: • E (;!. 

0 
0 

lf VSRC: RR 
IF" V~R ER R 

!":: ~lTE RED BY 
(l'iTE RED B Y 

ALDC 
DIRECT J urtP 

!f. 
!f. 
~ 

:.. 
"' EXIT 
:.. 
!P. 

V$CRS = CU RRENT REENTRANT STACK POINTER 
VSC RSCPR' - LO CAT ION ~1HERE P-R EG <RE TURN ADDRE SS) 

• • TO V$f 8Rf iO POP / JU MP ADDRESS I N AN POJ 

RETURN 
'VORT EX 

\/I A 
VIA 

DEALO C 
DIRE CT 

A D DRE~SES I N 
I I CALL FROM 

IF EN TERE D BY PL OC 
J UMP IF ENTER ED BY DI RECT 

VSFDR T IO STACK S AVED IN 
BACKG ROUND TQ NUCLEU S . 

JUt1P 
. 

V SRERr.: 

IS STORED 

IF 

~ 

t: 
J: 

"" V2 *-
V2 Y

!f. 

* IIi 

!f. 

" lf. 

V 2 . .;.: 
V2 :t: 
,,,.., llo: 
y .:. ~ . 

* 
* lit lf. 

~ll!lf. •• ll!.~ll! ~~ ll!ll! •• ll!lf.ll!~ll!·lf.·ll! ll!~ ll!ll!ll!~li!~ ~ ~ ·· *~ ~~ W ~ 7 ~***~***•~·~~ - ·ll!*~ll!lf.• ~ ~ ~-· ~ ~ 

CAM LDX ~ NPO J,t POI~T X AT VZF O ~ TID PUP/J UM P V2 
IFF t\ UC FG 
GOTO NUCl FG 
IFT VII f G 
G ~TO NUC 2 FG 
L DA t~ • .. oc , B GE T P. LOC ENTRY fL P.;J FG 
JA NZ c ~:11 fE S T VORTE X BA C :~GR !JUN O CAL. L TO NUCLEU S r G 

~ ~ ··~~- ~ ~ ~ ~·····~~~~-~--~~~·~~~-~ , - ~ 
~ EXIT TO VSFUR .r iO VIA ClRECT J~l MP * 
••••~~- ~ ~~ ~•••• ~ ~~ • ••~•• •r~•••~* P ~ *~ 
NUC l 

0 • X 

t-!UC 2 c orn 
-~····· ~ ~~ ~····~ ~ ~~· .. ··~-~-·~*· 
~ EX JT TO Y$F OR.IO VIA DEAL GC • 
~-~······ ~ ·~---~~ ~~ ~·····~·*··· CAN l ::tW ~ 

T r- ~ 
.;.. r r 
~I' TO I ] •..,J 1 

T F' ~ . ' ,, -·-Lin r .. 

.. . ' ~ r ,_, ,_ 

ii u c i 
o t .,. T 
... ... J. 

4'.-T ~""" EC -.) t:. t- .. , 

S AIJ[ B 
STATE:: TD 

TBA 
t nB 'I''ZCRS PO :NT B AT ALOC ST ~C K ,. ~ .. ., 
v 1 r. 

,. .. r-, 'I:• . ,., , .u ~ T ORE POP / .JU MP ADDP ! M P-RE C 
,. t-. F 
f.jOT D 
$PA C 

•• T I 
ol ' 
'J 1 I 1 

·~····· ~ ~~ ····· ~~~~ · ···········~ ~ -
~ VSRERR IS IN VORT EX II NUCLEUS ~ 

~~~·~·· · ~~~··~- ~~~~-~~·· ~ *···· ~ ~ ~~ 
oe-~ ~ n r. 
.,) ~ t~ .J 

T ,..._ ~"\ 

I 1 -i _&;, 

I n '•' T 
l. L' • • • .1 

D C' ,- Q . . .... . ... 

.... ,.., ~ , .. 
,,· , 1•. .. £:. 

' J. 

..... [ ~ ............ 
"- ~ILJ~ C. B 

'· ' T ' ' ..:;,1--t t ·, r • ,., ., .. T p " 
,• I J I"' ...; ' ' ' \ I "I I TT ''' I-..' · . H '- l. c-_ 

. !i .... .... -. •, ~ · · . . ~· "' ,,.. ..... E . r .;.:.i ;..,i t 

.e-- "' .... c ...... - '" . 

C 0 IJ NT TC .• 1 

~~~~~~~~~~~~~-- ~ ~-- - ~ --~ -~ ~~·~- - ~ ~~··~·~~~· - ~ ~• :t ~~~ ~~-· ~ ~~ 
- : 0 D P - " .-r I N D .. " ~ [J f R ~ ~ l ' R N .-, D ~, "' c· " '"' E. " · ~l 'I ~ ~ .- <.:' 1 • l' "' - " ~ v « ~ - I U •• - ., r. I t ... t , M :. "- , _ -!· ..:.-. ..::- - '• -.. I U • ... .1 ..;. I ( "'( l..o ,-.., 

~ ~ ~~ ~ ~ - ~ [ ~· -···~ ~~ ~ - ~~-~ ~ ~~ *· ·~· ~ -~ ~~-~ ~ ~l~~~ ~ p ~· ~r~* ~E~~~ ' 

CAN L l 

CArie 

.,...,.,.., 
I ' ; : '1 

L DI': 
SU P. 

: ,, 7 
' · , . 
l. r: r4 
• of'· :;:· H" 

' • •. I •., 

T ;:: ~~ 

.. n-- T~- B t- !,_. ···:· .. "' 
,~ " "' "' · n i l ·J 

.• ' X 
r t. ~< 
r ...... '\! C' 
.• ·o! · · ·J 
. " .J ' ~. 

, .. , ,•-. "I · ~• ,. ,., ,, ._, 
- . ,. C" 
... . ,. ,_.1 

l. A ;"; L l 

El'i JJ 
NO. 

DO ~·: T 
L ~ ~) ;; 

OF 
- r · -r 
I,.J •.. I 

B ·J n P P o r n n : ~ 
AN D Cn tH I NlJE' 

<:·T ··cv ._.. • H r·. 

"IT. H L"XIT ... . ' ;"H:.o , 'r 

FI£LD 

Fr -' 
FG 
FG 

F G 
F G 
FG 
:· ,-:-, 

I • 

F G ... , . 
r •.l 

rG ... .. 
r l ; 

I I ,-, , . .:.. 
\I .•, 
I .. -. 

V 2 
I I A 
y ·=-

c- -· 
' I.J 
F' G 
FG 
~ G 
!':' r: ' ._, 

FG .. .... v . ..: 
! I .-, 
y .:. 
' I •:.) 
"I ' -' . . •, y .:. 
! .1 ... , 

'•' •:. 
' . l:-: 
' ' ' ,. 
- 0 

r: u -- ~ :- t . 
FG 
c· .-J· ·-... G t .. 

FG 
Fu 

1/ 2 
I ; .• 1 
\,1 .:. 

V ·:· ..... 
'I ·:. ...... 
; , ..... 
v •":. 

FG 
1/2 

FG 
FG 
F Ci - ·~ . ' 
."' ·~ 

F G 
FG 

07 007 4t 

(11 0074 2 

0 7 

.. , 7 
' ,. 
,)? 
n ., I. •.. 

0 . ., .. 
o. ;;' 
07 
Ol 
07 
07 
C? ,, -: .. 
..... .. 
07 
(17 
,-, ~ ._. ' 

0 7 
n .., 
•, . ... 

07 .-. .. .; (' 

(! :" - . 
:.., l~ 

,·, ~ 
.... i 

n 7 . . . 
.-. 7 -· ft .., .... (' 

~-, 7 
v , . , .. , 
I) , •' 

.-. . .,. 
c• ' 

i' ~-- . 
0? 
.-. 7 ··' . 
.. . 
'I.· ,• 

' ., I > . . . 
r . ~ 
tJ /' 
- -' . . 
. .·· .. ' 
r. ~ 
' ) .· ... , ., ·-· . 
: i . . 

'. 7 -· . 
' . .... : / 
• ~. ";! 
; _: . 

! • ? .. · .. 
,. ' ' .· • • 
' . I . . " . 
:_. .:.-· 
' ·-' . / 

·-.- • ll .. ' ... 
.-. 7 

. ' 
... • • ;;o 

·.. -· 
" . . . .. .., .· 
f'! 7 ·-· ( 

. -, ? · .. • ,. 

:''; "7 .. , 
.-. ~ .... ,. 
.-, -,. 
IJ i 

oj ·' . ·. :; .... ,. 
• ' 7 ., . ... . ·' . ' 

00743 

0 07 4 4 
00 7 45 
00746 
00747 
007 4 8 
0 0749 
0 0 7 5 0 
0075 1 
00 - ·~ ~ I . .,.J .:. 

0 075 :3 
00 7 5 •1 
01)755 
(•0 ? 5 6 
flo 7"' "' '.J ( ,__1 i 

0075:3 
flrt? c; O 
..., ••• •• .,J / 

0 0 -, -n 
l f.:. '··' 

0 0 -,. , . • • • r·b;. 
,., L" 7 .::. .-, 
'•''IV L. 

00764 
007€.5 
0 •' 7 " ~' • .. • I C• ; 

0 0 7 6 '3 
0(177 (• 

•' . -· 
ft ft -.- ., --:-, .. . ( ( '-

0077:3 
00775 
0 0 7 7 E. 

oo7 7":.1 
0 0

..., ,., .. 
"' • I' C• ·-' 
(' 0 ? C• -::• 
J •• ' · ' '-

1 .. .. , , .- . --. 
·" '• I' C• .:_. 

- ( ~ - i IJ I ,.. .. 8 "' 
0 (: 7 ;::: (. 
(1(17~: / 
i • IJ- ., o .:. ..... •. v .. ,. 

' · (;70 •'! v -· '· " r· ..... n ·-
lj J •" ::- t_ 
'J- .-, 7 Co -:, ' \. ... .,.., 

Ocl 7 n r-
:;> • ··' 

. ' I ·:o ,..., ·'" 
•' \. l ':? f"_:o 

(1 t• '? ~..., ~ 
.J "-' I ... · : 

')- .-1 7 .::; ·=· • v ,. ..' ·-· 
(: 0 7•)•;; 
1"1 t o C· l ' ' •.• ... t...• !. ..... ,.... .. . 
u~..Jc. u.:: 

''""0'"' .J ... ;:5 ·=· 
')(1 -::'o l~ ·· 

. ·-· ... ..., 
0 (! ::: 0 :5 
"' ' ~ r . . -, -!: 
,) .... ~ ... ·~ 

0 1)8L1? 
,., (' ++:• .~ ~· vL.J uv · • 
'"'t ~~ r. ,... .-. 
oJI.IO'.',i 

u 0 [' 1 !J 

,.. 'I ··:· , .. , 
'J • ·- · J. t . 

008 1 :3 
... ..., ·=· <I ·i 
J v ..... . ... 

~-Jr>t_, .J • .,::. • ! 

" o· . •. , I •-• : .· . ·-· ... . 
'1 0':·~ \· . • ,_. J. .. . 

(' u· ·::· ·• ... i 
.. t,:;! l -

U-. u· ·.< -::• l' 11. 1 , I 

r) ' I •:-? • 
I ' • '-' '- I. 

.·, :. ::· 0 ·. , . ..., ... '-;,..... 

(l "'· C• ":~ ", 
OJ •J ........ '-• ·-
- ,.. -~ . 1.1 l- :-: c ..• 
' I , , 0 '::. ··; '·'· ·-···- ·· . : ,. ,·, ,., ·~ ·:· ··": 

'-' ' ' · '-' ,_. L. l.:• 
.. , ':'"1 ·- . - ~ 
.J/ 
.·, ? 
v , 

0? 
1) 7 
Oi .. , ~ ... .. 
1': 7 . ' 

0 08 :~·7 
00828 
C08;2·;t 
0 08 :3 (1 
0 Ci8 :3i 
··t 1). 0:• ·:. : . ·- ·-· .. .., · . . 
(I 

'

-, •"':• ~-. ·::· .. - .. . :,. ·-· 
U- u· ·::. :. -' 

·-· .,J ... 

--- ... ~ ..... - --·- ·-----..-·--·-· .. ... -- --.. - .... ···· ------ --- ..... ---~·····-. . ..... .. ,. .. . .. --·-··-··--..... - .. .... _ ...... _ ...... _ ... ______ .. __ ,. ......... -.... ________ --- --·- ·- - .......................... _.... . ... -----··-·····.-··--·--· --····· - ··. -- ' ... -... .. 
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E.2 YDRTE~ LISTIHG VtRERS PRDGR A!'I PAGE 1 0 LISTING PAGE < 722) 

' 

000112 006~0:5 A 
000113 000000 E 
ooo114 ooo7oo n 

0 00115 03600Z A 
000 116 076021 A 
oou117 015ooo A 
000120 006400 A 
C:0012 1 00012€. R 

000 122 00601Cl A 
000123 001173 R 
0 00124 006505 A 
ooc 1a:5 oo:5042 R 

. 
00 0126 0.16171 A 
(100 12 7 00531! A 
000 130 056171 A 

0 00 131 0161~4 A 
000 132 0064~2 A 
000 133 00014 0 R 

. 
83~ 
8 36 
837 
838 
839 
840 
841 
842 
843 

~U B 
CP.A 

AOPS TK,B V2 
F"G 

() 7 00835 
07 00 8 3E. 

844 CAI'IL2 
8 45 
846 
847 
848 
849 
8~0 VI I 1 
851 CAN~ 

LDX1 
STA 
CPA 
INCR 
ADD 
ADDI 
TA E 
LDA 
:::TA E 
JXZ 
IBR 
IXR 
JMP 
(;otlT 
tEAL DC 

BASE 
RIJPSTPoX 

014 
t'lNRB oB 
nP:STK+STKSZ 

STDRE STACK ITEM COUNT-1 

SET X = -<STACK ITEM COUNT-1) 

POI NT B AT V$FORTID STACK 
OoB MOVE STACK ADDRESSES 
BA S E+STKSZ - 1'X . 
CANS EXI T AT END 

BUf1P POINTERS 

CANL2 LOOP TILL DONE 

RETURN TO V$FORTIO VIA DEALOC 

V2 
F"G 
FG 
FG 

•' 7 , . 
07 
07 
07 

V2 C7 
FG 0 7 

V'2 
V2 

FG 
V2 

FG 
r:· -.L:t 

I I .-, 
10:. 

FG 
V2 

07 
07 
07 
07 
07 
07 
07 
07 
07 

8~2 NUCl CDNT FG 07 
853 E J EC 07 

854 ·······~~~~····~···············~-~~·····*······························ 0? 8~~ , ~ 07 
8~6 ~ C Y C L E B U ~ F E R C H A R A C T E R ( C E C ) * 07 
851 • • C7 
8~8 • rUHCTION: TD HANDLE CHA RACTER I/ 0 FROM ! TO BUFF ER ll! 07 
85~ • • 07 
S 60 !I! ENTR'r': BU~F'ER SCB( 0) =CURRENT CH AR COUNT * 07 
861 • iHlFL<!IT WIO = 0 READ V2 01 
S62 ~ = 1 I.IRITE lf. 07 
863 !I! WT = I.ITDT H REMAINING J ~ FORMAT ~IELD * 07 
864 ll! lf. 0~ 

86~ • fXIT : R~,.jFLCBIT WR) = 0 DIRECT TO ICC CINPUT> V2~ '? 
866 • = 1 DIRE CT TO P CH(O'J TPUT ) * i:7 
867 ~ WT = WT - 1 * 07 
868 ll " 07 
8o9 ~ ·~•••••••••••••••••••••••••••••••~••~• .. ~••••••••~••••••~••••~••••~•••~ o7 
871 CBC LDX ABSCB•B 07 
872 STX R :~ B,B SET SC E TO BUF F ER C7 
873 LDA OrX GET CURR ENT CHAR COUNT 07 
874 BT ASET+BO,CBC4 ON WORD BOUNDARY ? 07 

00837 
00838 
00 83":1 
00840 
00841 
00842 
00843 
00844 
00845 
00846 
00847 
00848 
00849 
00850 
00851 

00852 
0 0 8 5 :j 
0085 4 
"Ooec: V vJ...J 

00356 
00857 
r. r. •=> .,. .~ 
I) !_I C · ._1 0:: 

0035'3 
00860 
C.r.o.: 1 . .... v v 

008 62 
00863 
00864 
0086 5 
00866 
00867 
00868 
0')859 
.. c 7 1 lf t: ,_. ( ' 
8087 2 
"0'=•7? v .... #( ._. 

00~:74 

87~ PU~HJ GBA YE S . GET NlX T BU F FE R ADnRESS 'o/2 o? nos:75 

3 76 CBC4 IJT DE C:REMENT r~:::~ AINIG fiELD I.Jl :ljT H ~? 0 (18 76 

877 lRA! RW~L,rc,C!C6 JUMP IF NOT EHCODE /DE CDDE PD 07 00877 

000 134 0361~2 A 872 
OQ0 13~ 001040 A 879 
000136 000140 R 

LD X 
JXZ 

~ETURti+ 1, B 
CEC6 · NO COU NT AnDRE SS 

P D ,, - 0 - ,.. 7 ..... .J/ u.::: 0 

PD ~r 7 0087·:, 

000137 045000 A BSu 
88 1 CBC6 

It!R 
TRA B 

Bu ~" ~ Hftn A~T~R " Ra~~ ~~ E D C[J L;w T I • r v t1 ..-~ H ._, ·- - ,- \, 1:_ -.') ·.!- 11 

RE AD : EX lT TO I~? UT C~A~ ~ROM BUFF ER 
pr, ;~ 7 oo!::8o 
PD C? oo::r:::t 

0001 4 0 0161~4 A 
000 141 0064:51 A 
000 142 001754 R 
000143 0010 00 A 
0001 44 0035:57 R 

882 J t·1 p PCH WRIT[ : EXIT TC PUT CH AR lH BUF FER 0? 

883 EJEC 07 
884 ·······~~······~~·*····~······· ~ ~-~····~~-~···~~~~-············~····~·· 07 885 • .: Gl 
886 • C L. E A R ~~ U f F r. r ( C !... B ) * G 7 
887 • * 0~ 
8 8 8 !!! FUN C T 1 0 t·; : 
889 ll 

TO CLEAR A BU I'F ER 

8~0 • ENTRY: 
SS' l • 
892 ~ 
S93 ~ 

394 !f. 
8~ ~ ll« EXIT : 
8 96 ll 
897 liE 

FRMT = 0 Ir UNFORMATTED 
BFWPT = ADDRESS Of PRE VI [JUS BU fi-~R ~URD 
LRI.IC = LOGICAL RECORD REMA ING ~~.Z U COU NT 
PBWC = PHYSICAL ~U FFER REMA INI NG WOR D CrUNT 

E UF FER = BLANKS ON FOR MATT ED l/0 
~ 0 ON UNrn RMATT E D I/ 0 

"' ' ., ·"'' L' •. 
""· " .. ,.-; !.! ' •• 

~ ,, "? 
" ( :• :; ..... .. 

J: •"'! '.1 

~ ., r .,, ,. 
~ .... -; .... .., ' 
~ [l 7 .., ...... . 
•.• ... i' 

898 ~-~···· .. ·~·······~·······~~···· ~ ~~~~-~- ~ ~ ~ ~ ·····~~~·····*··········· ~ · ~ 07 
0 ";• ~00 CLB KOV BAB LRWC oTEMPl -. 

(i 'J •;i 0 -:; 
.. \J · -· 1 ... 

"''"•no~ 'JVCJQ·:':I 

00884 
,-t ,•, C.• 0 C.' 
.... ll ._ • ._, ... l 

ooe:aci 
1'1 t't : ' ' C• "? • • .. • C: v , 
t"'t :-. C• •:> 0 
. .. ·-· ._, u ·- · 

..., o'o C• 0 1·1 
oJ ·-= .. • .,· • 

0!:1892 
00893 
nu''"'9 4 .... ..., 
00895 
0089f ... 
00897 
c 0 8 9 8 . 
~·~·:;~oo 

0 00145 tJ161~3 A 
00 0146 0:!616:i A 
n C0 147 146144 A 9 01 
00 01:;0 001004 A 902 
0001::11 0001::14 R 

SUE 
JP. !'! 

:=> B'.!C ,B 
Cl.E4 S ET C 0 UN T :: ~1 ! N I M U I~ ( L R W C , P B ~! C ) 

Ci' 0090 1 
8? OC902 

~03 MO VBAB -=> B ~· ! C , T E 1'1 P 1 C? 00903 
000152 016144 A 
·o o o 1 s 3 o s 6 1 6 s A 

904 CL~4 TZAB TEMP1,CLBX EXIT IF CO!.i:iT=O 0? 00904 
000154 01616:5 A 

.. 

• 
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r 
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£.2 YDRTEX LISTING Y$RERS PRCGRAI1 PAGE 1 1 LI S TING PAGE ( 723 ) 

0001~~ 001010 A 
!3001~6 000200 R 

o o·o i '7 
000160 
000161 

000 162 
000163 
r:C0 164 
0 0016~ 
('00 166 
OOQ1G7 

000170 

000~7 1 
000172 
0001 73 
000174 
00017:5 
~00 176 
0001 77 

000200 
000201 

0~0202 
;) 0 0 203 

.j 0CJ204 
(•0 0205 
('0 0206 
0 00207 
(100 2!.0 
000211 

0161:54 A 
006403 A 
000200 R 

016063 A 
0 01010 A 
000166 R 
016203 A 
0 561 64 ~ 
036025 A 

000170 R 
005144 A 

016164 A 
0·55000 A 
005041 A 
146 025 A 
146165 A 
001004 A 
000170 R 

001000 A 
0 04110 R 

010432 A 
0561~4 A 

006010 A 
006150 R 
0065115 A 
005042 R 
001010 A 
00570 2 R 

f.00 212 006010 A 
0002 13 004216 R 
0002 14 00 650~ ~\ 
CC021~ 005042 R 
000216 03601 E. A 

COC 217 
0002 2 0 
'.'00221 
('00222 
\:!00 22 3 
000 224 
v00 22:5 
"'IJ0 226 

('002 27 
1.10(.12 30 

~ . . ,o--1 ... .. c.~ 
'00232 

0 1 6167 A 
0 5 51 0 4 I~ 
0360~0 A 
0 15 01•'> 0. 
C0 64:55 A 
0 00 252 R 
0064:54 A 
0002 :5 2 I'< 

0064:56 A 
000 2 40 R 

0 16143 ~ 
055000 A 

G0 0233 0060 10 A 
0002'3 4 005011 R 
G002 35 OOG505 A 
:~00236 005042 R 
G00237 036010 A 

90~ TSAE RWFL,RB,CLBX DO tH CLEAR IF READ - BEFORE-IJRITE FLAG SET 07 00905 

906 TZAB FRNT , CLBS CLS AR TO Z(R OS ON UNFORMATTE~ vz 07 00906 

907 
908 
90 9 
910 
9 1 1 
912 
91 3 
914 
91:5 

916 
91 7 
918 
91 9 

920 

LDA 
CL'BS STA 

LDX 
ll~~····!l!lr.~ll·· 
~ fiLL LOOP ll 
lr. JD! lit ll ll lit ll! !'- ~: ll ll I!! 

CL'BLP EQU 

CLEX 

lXR 
:10 'v' BAX 

n;A 
SU B 
SUE 
JAN 

POPJ 

BUIK2' B 
TEMP 1 B 
BFW PT,B 

... 

TEi'lP•O 

CLZ AR TO ELA~ K S ON FORMATTED 

LOAD X AS BUFFER P~INTER 
MOVE FILL WDR~ TO ~UFFER 

LOO::' TIL L D O ~l E 

' EXIT 

' . -· vc. 
V2 
V2 

' , .... 
YC. 

V2 
'v'2 

I I .-, v.:. 
V2 

()1 
Oi' 
07 
0 7 

(; ·;• .. 
07 
0 ? 
(17 

07 
0 7 
0 7 ,., ., 
i,.l ,. 

FG C 7 

921 f:JEC 0 7 

9 22 ··~·····~~~····~- ........... ~ .. ··· ~··~····~~~~·-··~········~~········~·*•• 07 92 3 • .. ~7 

92 ~ • C L 0 S E F I L E < C L S ) ~ C 7 
925 ~ ~ 0 1 
926 ~ ~U NCTION: TD r ROCESS CALLS TO CLO SE A~ ~~ D fli_E ~ J7 
927 ~ ~ C? 
9 2 S ~ E N T R \' : ;) I R E C T F R 0 M R B E ~ l' ' 
929 ~ TE MP = OP = CCL CLOSE NORMAL RMD F ILE V2 * G7 
930 ~ CCE CLO SE BL CIC KED CLJ~IC AL ) F t i .. E V2 ~ 0 1 
931 ~ RETURN = CALL S EQ UENC E ADD RE S S ~ ~ 7 
932 • ~ ETURN(~ ) = ADD RESS OF UPDA T E / ~E A V E CLOSE PA RAMETER ~ 07 
933 • ~ 07 
934 ~ EXIT : FCB REMOVED FROM CHAIN ~ 07 
9 3 :i • B UFfER F :. US H E D IF L 0 G 1 C ~i L F I l. E t: G ( 
936 ~ ~ 07 
937 !!! ERP.OR S : ER4 I ;- tJ t'lOT ON CHAIN "" 0 ? 
938 • ~ 07 
9 39 ~-~•••• w.~~~•••~~~*-•••~••~• ~ ••~••~ ~ ~••• ~ ~ ~~* ~~ ~~ ~~ ~~ •••• ~ *- ¥~~•***~ ~ *•*~ ~ C? 
941 ~~~----~~~-~~·~ ~~ ~ ~7 
942 * S ET UP CONTR OL ~ G? 
943 ••••••••~•~••••~•~ n? 
944 CL S L D~ WR$ S ET WRITE F LAG V2 87 
94: S TA ?~F L,B 0 7 

94 6 ~•*••••• ~* **•**** **•****** G/ 
9 4 7 ~ S EARC H FCE CHAIN FO~ U • ~ ~ 
948 ~--·~·-·w-~·····~·-•~··-•• l.l/-• • • ;or; .'T. :T· • . • Yo .. :Y. • • • .... • w. 1r. :'r. ·"'· I"': ,liP' ~ ;'Y, ;..: ~ 11'- :..: "" ;'!"': 

94 9 PUSHJ ~ CH S EAR CH F"CB CHR IN V2 0~ 

95 0 

951 

954 
,... .. v 
:;, ...J - · 
9 56 

9::l7 

~~ 8 
9~ 9 
9 t· 0 
9 61 

J AZ 

P USHJ 

l.DX 
:--1 ::J \·' B A X 

l . l) )( 
LDA 
ET 

BT 

.-R~ L.. .... 

FFW 

AN!<'f tB 
J r•lJ T, IDCO~T 

!7; RST +F LF• CL S20 

ARS T+ FR M• C'l.!20 

··~····~~~~~···*·~~····~~ 
~ U IS RMD LOGI C~L FIL E M 

··········~···· ~~~~ --~·~· BT qR~ T +FP O~ CL S 1 0 

ERRCR 4 / FCB(U) tlOT ON CHAIN / 

PRD C£S S FDRT ~A N UN IT NUM~ER U 

IN ITIA LIZE • 0 -. .. l .. 

POHiT ~< AT rC!! 

CON~ ROL WDRir 

TEST FJR LOGI CAL FIL E 

~ ~iD R MD 

1/2 
1/2 

ll~ ,. c:. 

' ' ..... ~ .:. 

1/ 2 
~ I ·:> 
I ' · 
1/2 
V2 

(• 7 
;) . 

ll7 
( . ';'" 
.... i' 

. -
~i / 
') .,. • i 

: . · .. • . . 

0~ , ., 
'' I . \ ' 'I ,' 

l.l 7 

0090? 
00908 
fJ090';i 
00910 
0 0 9 1 1 
oo·:n2 
00 '3 13 
0 09 14 
o·o ·3 1 5 

00916 
009 17 
00918 
,., 0 9 1 •:I .... . .. 

no9 '='" v ,_ ... , 

(1092 1 
0 0 0 ':>·~ ...... ... 
-~·· 1'\ .. ~ ..... ,., 
iJ IJ .; C. .j 

0092 4 
1) (1'325 
00~26 
~ ra q "'=' - .. u ... J ._, 
,-, 09-=' · .. ·· ·~ '- 6 

" ,, ..., • ., "0' 
u .... ';' - · · .... 
U. ' I •=> -· ·:· 

' • :#'" o..l .._o 

U. 0 •:. ·:· .. 
~ ·-· ., 

,., ( ' ;'"'\ ·"'' "
·-· I '7' .._'It .J 
.)09:::6 
0 0 ·;; :::: / 
0 (I 9 ::.:: :::: 
n u· c. ·) ·=> - , .....,.., 
1}(1 ';! 41 
f: il q .... ::-__ ., ....... ~ 
0 (1 9 43 
00 '3 44 
OO':l4S 
a o 9 H, 
009 4 ? 
(1(!.9 4 8 
'J. r, C. ,; ·~ . ... ., .. _, 

00 9 50 

D (1 9 5 :-~ 
,.. .., •:J c- ·. .J l .r ·,J •J 

., ,., 9 c: " 
'..! ·' .... .,. 

; , t"! ;':I t-: 0 
.J • 7 ._. ·-· 

00 3 5':1 
0 (! 9€. 0 
0 (1 ~~ 6 1 

962 ~·B -.:· /- 0 . "' . " ' YES . LOAD FCn(O) WITH PH YSICAL BUff S IZ E ~ ~ ~ 0 9 €.2 

963 

964 
96~ c u; 1o 

PUS HJ 

LDX 
Mu VBAX 

P ~ .:' :~ _: 

1-U: F CB,B 
i? Dl20 ,0 

AND POS T B l..iF'f'[ R 

REST OR E X 
SET FC P.<O) 120 WORl.:S 

.., ,, 
v '"· 

V2 

.. -; 
, ' 

07 
~. 7 
' ' 

00'363 

fl ,.. q (; ;< 
- v .. .. t 

0 0 96~ 

- ·- ·- - ------ -· ....... _.~ ·-· .. ··-·- .. - -··-... - .... ~ .... ,_. -' • - ... . .... 0 • • . . .. .. • ....... #"- ' . . 

• 
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E.e VORTEX LISTlHG 

0 0 0 240 016201 A 
000241 055000 A 

.. 

. . . . . • 

PROGRAM PAGE 12 LlSTlttG PAGE < 724) 

966 TZAB LGOVtCLS15 lOGICAL RE CORD OVERLAP ? 07 0096t) 
0 0·.0··42 016123 A 
00 024 3 0 01010 A 
0 0 02 4 <l 0002 50 R 

967 ADBBE YE S. BUMP PH YSICAL RECORD NUMBER 07 00967 
000 24:1 
000246 
000 24 7 

016145 A 
126142 A 
056145 A . 

. 968 CLS1~ MO'VBAX · ?RECI'iCt3 SET r CEC 3) = PHYSICA L RECOR D NUM BER l'7 00958 
000 25 0 
00 0 251 

0 1 6 145 A 
0 5500 3 A . 

G0 0252 
000 253 
0002 54 
0002 55 
0002 5€. 
···oo ., .. 7 

036 151 A 
0 3500 5 A 
015000 A 
001010 A 
000260 .R 
010 43::'1 A 
006 11 0 A 
003400 A 
116167 A 
036016 A 
05:5104 A 

969 ········*········ 3 ···~····· 970 • CALL IOC TO CLOSE riLE • 
971 ·········~·············~·~· 972 CLS20 LD X RETURNtB 
973 LO X StX 
974 LDA o,x 
975 JAZ ~~ 3 

POINT X AT CALL SEQUENCE 
POINT X AT UPDATE/LEAVE PA ~AME TER 
GE ·r UPDATE/LEAVE PC:RAM ETER 

07 00969 
07 00970 
07 00971 
07 00972 
07 00973 
07 00974 
()7 0097~ 

.,., ~ ,J 

0002 60 
0002 61 
000262 
000263 
0 00264 

976 
'977 

LDA 
ORA l 

! Sl2 
3 ~ .; 0 0 

S ET FLAG FOR UP DATE 
ME RGE IN IU C CLO SE SK ELETON WOR D V2 

07 00976 
07 · 0C 977 

978 
979 
980 
381 

ORA 
LDX 
STA 
DAX 

UNIT•B 
ANRB1B 
lDCIHtT•X 
l.UKC NT 

OR IN LUtf 
POINT X AT VSFORT IO VATA BLOCK 
STORE JOC CONTROL WORD IN V$fO RTIO 
DECRE~ENT LltiK COUNT 

07 oo·~78 
07 00979 
0? 009 8!) 
07 0098 1 

0 0026~ 01~120 A 
0002 66 00:5311 A 
000 267 05~120 A 
0002 70 0 10 464 A 
0 0027 1 006505 A 
0 0027 2 00~0 4 2 R 
00 0273 0360 1 C A 

982 
983 

LDA 
JSR 

CJIJ 
PSJ!X CALL ICC 

V2 
V2 

07 00982 
07 00983 

984 
98~ 

LDX 
T R ::: '13 

ADFC B,J POINT X AT F CB 
IHIFL ,Lr•CLS'30 LOCl'ICAL F IL E ? 

0? 0098 4 
07 00985 

000274 01 6154 A I 

0002 7:5 0064 41 A 
00 0276 000301 R 

986 YES. REs ·roRE LOGI CAL REC Sl l ( IN rCBCO) 07 00986 
0002 77 016122 A 
0003 00 0:55 000 A . 

000 301 01501 2 A 
000 302 036146 A 
000303 0~5012 A 

00 0304 010422 A 

987 
988 
989 
'990 
991 
992 
993 
994 
995 
996 
9'~7 

·········~·······~···· • TAK£ FCB orr CH AIN • ....................... 
C l.~30 LDA lO, X 

LDX PRL!NK,B 
ST A 10•X 

ll!ll!:tll•••• 
• EXIT • 
~ll······ 

LDA CEX 
pu:;Hr 

.. 

GET FORWARD LINK 

HOOK 10 PREVJOUS LINK 

PUSH EX IT D~ ONTO V$FD RTID STAC K 

r'J 7 
07 
07 
•J' ? • < 
., -
J ' ~· . . 
(;7 
.·. -, 
~· l "" -.· -· ' ,. . _,. . ' .., , 

l ' 7 ' . 

00987 
009 88 
0 0 98 -~ 
00 '390 
009 9 1 
00992 
0 0 ')9 3 
0:;!994 
0099 5 
0099€. 
n (J ......... .., 
I.J :::·,~ 

• 000 305 03601 t) A 
00 030G 03 ~ 0 0 0 A 
00 0307 0 0:5344 A 
0 00310 0 55000 A 
00 0 311 00~0 4 1 A 
0003 1 2 036016 A 
CHJ0 31 3 ossoon A 
00 03 14 001000 A 998 
00031~ 000 101 R 

JMP CAN EXIT TO V$FOR 'r iO 07 009'3 8 

999 EJEC 01 
1 000 ··~····~-~-····~~~···············~~~-~~~* ~~· ·~~~~*~**~*· PM~ ~···* ~*-~*·· 07 100 1 • • 07 
1002 • 4 - ~ D R D D I V I D E B Y 1 0 C D 1 0 ) * 07 
1 003 • * 07 
10 0 4 • rU"CTION: TO 'DIVI DE A 4-UORD liUMBER BY 10 • 07 
10 05 ~ * 07 
100 6 • ENTRY: AC C = DIV IDEND * 07 
1 0 0 7 • ~ [, .'' 
100 8 ~ E~IT : ACC = ~C C/10 * 07 
1009 • • 01 
1010 •••••••~~~•••~•w~·~~•••~~~••••••~•~• B •• ~n~~•*~•~~•~•••~•~• ••••••~•~•~• ~ ~ 1 

0 00316 005024 A 101 2 D10 TBX LOAD X AS 2A : I~ REGI~TER ~7 
0~03 17 00~00 1 R 10 1 3 TZA CLEAR H I GH ·- U~JER WQ R~ Or DIV IDEND 91 
000 320 02:5003 A 1 014 ' .. !J.E: ·"!C C•X r.•7 
0 00321 17 0 471 A 1 015 DI V Tnt AC C((:) ::ACC(C )/ 1 0 ;.!7 
0 00322 065003 A 1016 STB ACS , X 31 
000323 02~004 A 10 1 7 LDB ASC·~ l• X g ? 
00032 4 170471 A 101 8 DIV l EN AC CC 1 )=CA CC C1 l+ REMC0 ) )/10 ~ 7 
0003 25 0 6 5004 A 1019 $T B ACC +1•X G7 
0003 2 6 02SOG~ A 1020 l. DB RC C+2,X 0 7 

0003 27 1 70471 A 1021 DIV TE~ ACC<2>= CACC ( ?) + R(MC 1 ) ) /10 07 
000330 06~00 ~ A 1022 ~i· B ~CC+2 o X 0 7 

00033 1 025006 A 1023 l.DB ACC+3 o X 07 
000332 1 70 471 A 1024 DIV TEN AC C(3)=CA CC <3> +RE MC2))/ 10 07 
0003 33 06,00 6 A 1 02~ S TB RCC + 3 • X 0/ 
0003 34 00~042 A 1026 TXB REST ORE BAS[ REGISTER B 0/ 

10 2 7 P Ui-J AN IJ EXIT f'G G7 

00999 
(• ' (r 0 jt .I ). 'J 

01.001 
()1002 
0100 :?: 
Ol.00 4 
0 1 0 0 5 
0 1 0 0 6 
G 10 C 7 
D! OC8 
u ~ 009 
0 lC 1 0 
Ol.O tc 
0 1 0 1 3 
0 1 0 1 ·1 

0 1 0 1 ~ 
01C1 7.. 
0 1 0 1 7 
0 • 0 1 q . --
;jl 0 t ·:l 
01020 
!) 1 0 2~ 

0 1C2? 
01 02:3 
(!1(124 
0 • ft ~· .,. 

4 • ·- ._1 

01026 
0102 7 

'0 0033~ 001000 o4 
0 00336 004110 R 

~1 0 28 EJEC I:Oi' u 1 02S 

~ . - . . . . 

• • 

, .... 

I 
I 
• 

' • 

i 
l 
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E.2 VORTEX LISTING V$R£RS PRO GRAM PAG E 1 3 LISTING PAGE ( 725) 

!)00337 
000 340 
C003 41 
0 00342 
0::103 4 3 
0003 44 
(;0 0345 
0003 46 
00034 7 
0003 ~0 
'.:'')03 ~1 

001004 A 
000344 R 
0~6100 A 
00 1000 A 
000347 R 
00 ~ 2 1 1 A 
00~ 111 A 
0~617E. A 
046147 A 
001000 A 
002701 R 

0003:52 R 
0 00352 R 

000 352 0160:54 A 
0003 53 0:560:52 A 

00 03:54 
1) 1)0355 
00 03~6 
00(1357 
!J 003E.O 
lj 00361 
J0036 2 
fJ00363 
000364 
000 36~ 

0161:5:5 A 
00 10 10 A 
000374 R 
0 01 004 A 
0 00372 R 
0 4 60 ~2 A 
146054 A 
0 05 311 f='l 
001004 A 
0 00374 R 

1 029 -·~·····~~--~---~ ~ ············· ···· ···· ~~~~ ~~·····~·-··~ ~~~····~~····~~ 07 
10 30 * ~ U7 
1 031 ~ P R 0 C E S S D I E I F r U T P U T D E S C R 1 P T 0 R S ~ 07 
1032 • ~ 0/ 
1 033 • ( D E r ) liE 07 
1 034 • ~ 0? 
1035 ~ FUNCTION: TO PROCESS OUTPUT UNDER THE FORMAT DESC RIPTOR ~ : SRDU .D * 07 
1036 • SR E~.~ * 07 
1037 * SRFW . D ~ 0 7 
1 038 * SRG~I.D * 07 
1 039 • ~ 07 
1 0 4 0 * E N T R Y : A = I N ·r E G E R r I £ l. D C 0 U N T '!" 1J 7 
1041 ~ ~ 0/ 
1 0 42 • EXIT : DIRE CT TO ONF * 07 
1043 !!! PTF'L : l - •, • fLAG * 07 
1 0 44 • IF A.G E . O IrW = A ~ IN TEGE R FIE LD WI DTH * 07 
104' • IF A.L!.O ZF~ = - A = ZERO FI LL f!ELD WJD l H * C7 
10 4 6 • ~ 0? 
1047 •••••••• a ••••••• • ~•••••••••••••~••••~•••~~*~~•••••••~••••~••••~~•~•~•• ~ 0 7 
104'3 DEF J~N nF.:F4 IS A .GE. 7. f. f.'iJ " C! ? 

10~0 
10:51 

10:52 DEf4 
·o· "' ' ..J .:, 
10:54 
10~~ 
10:16 

DEFS 

S TA 
JM P 

CPA 
IAR 
STA 
INR 
JMP 

1 FW ~ B 
lJEFS 

ZFW •B 
PTf' L•B 
0 ~~;. 

YE S . STORE AS I NTEGER FIELD WIDTH 

A l'fEGA TIVE 

LOAt LEADING ZERO riLL 
D/E/f HAVE A '. • 
EXIT TO OUT PU T NUMERIC F IE LD 

,., l ,. 
117 - . 
,, '? .. • ( ,.. -. 
l l 

f. ~ _; / 
,..,'? 
•J •• 

.... ..., 
IJ ,t 

10~7 EJEC 01 
1058 ••*•~•••••••••••~ • •••••••••••••~•••••••• *•••• ••~ ~ •••••~••*•••••••••••w• 07 
1059 • • 97 
1060 * P R 0 C E S S D I E 0 U T P U T D E S C R I P T 0 R £ • 0 / 
1061 * * C7 
1 0 6 2 !I < D E 0 ) * ::; ::> 
1063 • • 07 
1064 * FUNCTION: TO ~R OC ES S OUTP UT UNDER THE fCR MAT DE~~Rl P TOR :~ : SR D~J.D * 07 
1065 • ~REW .D * ~; 
1066 * SRG ~ . D • ~:· 
1067 • • o;· 
1068 * ENTR Y: DIRECT FROM FRS • ~? 
1 069 * TO DOUT FOR "D" FORMAT DF.' ~ CRIP 10R ~ .:;-? 
10 70 • TO £O UT ~='OR 'E' fORMAT DF: ~> CRIP T:': * 07 
l. Q7 1 * TO EOU T f~ R 'Ci" FO RM AT D:.: SCRIP Ti!F: • ~7 
1 0 7 2 • S = S C r~ L .:. ;" A C T D R ·.;; :) ? 
1073 • ~ ~ 7 
10 7 4 ~ EXIT : DI RE CT TQ DEF ~ 07 
1 0 ...... "' A - S .~.'. '' 7 

;..; ;--,..: . - ·-·· 
1076 ~ ~EXP = D ~X P - S = DE CIMAL EXPON EN T • ~7 
1 077 lR :V: FL = 1 - EXPON EN T FIE LD FLA G J' (; .' 

1 078 lf. XFW = .:. ;;- EXPONE NT FIELD I.<ID TH ~ 0? 
1 079 * IF' S . GT. o, DT = MAX( O ,D1 -S +l ) "' ·~'i 
1080 !I ~ ·•? 
1~81 ~ -~- ~ ·~~~-~·····~~~~~~-~-~~~~···~ *~~~~-*~ - ~--~~~~~·~~~· ~·~~~·~--~ ~~~~ ~ · :J :• 
1083 DOUT E~U • C7 
1084 EOUT EQU ~ ~ ; 
10 8 ~ MQV BAB D, COUNT SET S IGNI F I ~~N T DI GIT COUNT Tr D ~. · 

1086 

10 8 7 

1 088 
1089 
l (' 9 0 
1091 

TZ~B 

JA N 

ItlR 
<"U..., 
" Jj 

DAR 
J ~; tl 

:-, JJEOlO 

rn :.: NT,B 
n.r 
r:r.~ [1 1 0 

EXI T y ~ ' lO ~~A LE F ACTOR J. r a .,:-. '- ,...; r1 _. • 

SCALE FACTDI..: IS +. 1:' ' 1 "' ,., ,... 0 " t · -r T 0 .t.t V t•r ·- ;_; 1, 

OK IF D r:, c ..,. . ... "'. . . 

D+l 

. "; .. ., 
·-· ~ 

( . ~ .. ' 
r! 7 ._.. 
f • . , .. .... . .. ., 
l • ' 

_., :: . . .· 

01029 
01030 
0 1 0 31 
0 103 2 
0 1 033 
0 1 031 
0103 ::; 
01 fJ"' vb 
01037 
01038 
0 1 0 3'SI 
0 10 4 0 
0 1 0 4 1 
0 10 4 2 
0 1 0 4 3 
010 44 
0 10 4 5 
0 10 46 
0 10 4 7 
0 10 4 '3 

01050 
010 51 

010 5 2 
010 :'5 3 
01 05 4 
''10 0: "' 1_, ._I o._l 

"lo e· v -· c. 

0 1 0 57 
0105::: 
0 1 059 
010 60 
0 l 0 6 l 
01.062 
0 t0 6 :3 
0 1064 
0 ! 065 
0 106E. 
~ 10 67 
0 10 6 8 
I) 1869 
0 10? 0 
0 1 0 7 1 
01072 
0 107:-.l 
0 1 0 7 4 
U- l ,., .., "' .... / _; 

0 10?E
O 1 0? / 
0 10 7 :0; ,., ' r· ., • 
I) 1 ) r· ~-. 

•) tl) 8l) ., ,,, . ., . 
'J • ,.1 v J 

~ .. ~ ;-.~ t.. J. ' · ' '=' .... 
0 10:3 ··~ 
1... • 'J r-. "':: 

• j. ' ·=- ._1 

. l'' "'f.. U V C• . 

0 1087 

0 1G83 
0 1 0 :3 ·~ 
;)109 ') 
f•1 l'• Ot 
""' I .... ' 

1092 PI'JV BA:B s· . co uNT OTii ERWI S E, ~ ET S SI GNIFICP NT DI GITS :;/ 01092 
~00366 
') 00367 
001)3 70 
·,·, 0 0 "::! 7 • 
- - ~ .L 

0 00372 
000 373 

00 0374 

(10('3 76 
O'J037? 
c:~.J 400 

000 401 
000 402 
(: 00 40 3 

016155 A 
0~60:52 A 
0 01 000 A 
000 3 74 F1 
1260 ::'i 6 A 
056052 ii 

006010 A 
006032 R 
00 6505 A 
00:504 2 R 
0 4 6173 ~ 

0 160S5 r-l 

146155 A 
056 0 5:5 A 

t; 00404 01042 3 A 
0 00405 0:56174 A 
C0040 6 0161:55 A 
000407 0 01004 ;.) 

10'? 3 

1 094 
1095 
!096 

1098 
1099 

11 ()0 

1 1 0 1 
11 0 2 

DEO::i 

DF.OlO 

J 11 F 

HIR 
:-'U TBBB 

._., .. PA" 
tt •J'I Q 

LDA 
JAN 

y· ·-· r• 't n 
J I ~ ....: ... v 

DT,f. 
r::u ur,r,B 
R r-· n 

XFL ,B 
~~ ' ": P , S , D E )( P 

,. B 
.... ' . 

DCF 

$Ct7tU.: FACTO R . .. J. .,.,. • 

ROUN D DE C I ~~ L FIELD 

<"· •• .,.. 
' ': l:.. I 

• D • 
. ,..E .,. A :~ D ' E ' F: IJ T H :·if~ V E 
._;. - ,, E.'·' p - ,. ·-· .. , f' ...... A) ..... - .. . _ ... . - ~· 

CC U:-ll TO DT- S 

c:- ·' P o t" r · " T ... r E • ~J ~· ._;> .. 1 - . · 1 r ... _ ._J •. ~ 

E XPCl~11.t'IT F I <. l .Ll 1 S 4 CHARS >~ ! tiE 

. -:. / .. 
.' .. . 

. . -· 
' ' ~ ' 

r~ '? . . 
(! 7 

. "···-· ~··-- . ·-----· ..... ~ ..... -............. -.. .. ...... .... . --·------ - ····-- ·--.,. . ·- - . -.. . . . ··- ,. ...... ... -·· . .--- ---.. --- ...... _.,_ ........ .... ·-----..... , ..... ...... .. _ ...... -- ............ --··--···- . ... .. -- ·- _ .... _, .. _ , ....... ·-.......... - ....... _ .... - .. 

0 1 0 9 :;; 

01 0 9 !1. 
010 'J ~j 

0 1 0'3 .:'! 
' I 1 •"1 <.:. ·~; lo 1_. ./ ,• 

0 1IrJO 

0 1101 
0 11 02 



... .... . : . . 

E.2 VORT£~ LISTIHG 

. . 

Vt'RERS PROGRAM PAGE 14 LI STI NG PAGE ( 726 ) 

000 41 0 000 337 R 
000 411 00 1 0 1 0 A 11 03 
0 0 0 412 0 00 3 37 R 
0 00413 0 16056 A 11 0 4 
000 414 14615 5 A 110~ 
u0 0415 005 111 A 11 0 6 
0 00416 001002 A 1107 
0 0041 7 000421 R 
000 42 0 005001 A 11 08 
000421 056056 A 11 09 
000422 016 1 5~ A 1110 
0~0423 001000 A 111 1 
000424 000 337 R 

JAZ 

LilA 
.. u· .,.. 
~ D 

IAR 
JAP 

DEF" S .GT. 0 ? 

YE S 

SE T DT = MAX <O •DT-S+l) 

07 0 1103 

07 01 104 
07 0 1105 
07 Oi106 
07 01 10 7 

1.' 0042:5 
'J 00 42E. 
'JD0 427 
CCC 430 

T?A ' ~ 
STA 
LDA 
J 1·1 p 

DT,B 
s ,B 
DEF" 

EX :t:T WIT H A = S 
P ROCE SS S 

07 0 11 0'i 
C? 0 1 109 
1)7 0 1 1 1 0 
07 0 111 1 

111 2 E.IEC 07 

1113 ·······* W ~ *···········•*•*••············~·········~--~~* *~····*~~~*·~·· 07 1114 • * 07 
1115 • P R 0 C E S S F" D U T P U T D E S C R I P T D R ( F" D U ) • 07 
111 6 • * 07 
111 7 • FUNCTI ON: TO PROCESS OUTPUT UND ER THE FORMAT DESC RIPT OR: SR F"W.D * 07 
111 8 • ~ 0? 
111 9 • ENTRY: DIRECT rR O" FR S * 0~ 
1120 * OE XP = DEC IMAL EXPONE NT * 07 
11 21 • S = SCA LE ~ A C TOR * 07 
1122 • * 07 
11 23 ~ EXIT : ll iRECT TO DEF * 07 
1124 • A = DE XP = DEXP +S • G~· 
11 2~ • ~ 07 
11 26 ..................... ~ .......... r. •••••• ~ ....................... ~ ..... ~ ~ - ~ ····~ ~ ··••* • 0~ 

000 42~ R 1 128 F OUT E QU .. 07 
016155 A 11 3 0 LDA S •E GET SCALE FAC fO R 07 
!26 0 :5~ A 11 3 1 (l DD JJE>:P •E ADD DEC I MAL EXP ONENT 07 
1260~4 A 11 32 AD D D, B ADD FR ACTIO NAL f~ELD COU NT 07 
0~60 ~ 2 A 11 33 S TA CDUNT•B STORE AS SlG~ IFI CANT DI GIT CDl! NT 07 

11 3 4 PUSH J ~N": ROUND TO S I Gr! Iflt:MiT DIGIT CIJU NT V2 :::7 

0 1 1 1 2 
0 111 :j 
0 1 1 1 4 
Olll::.i 
0 11 1 6 
0 1 1 1 7 
O 'l':~l ,_ ~ -
0 1 1 1 9 
0112e 
0 1 1 2 : 
0 11 2 2 
,, 1 1 ? 3 .., ,. ._ 
0 112 4 
0 1 125 
01126 
"1 1'"' " "" c .... , 
0113U 
0 1 1 ? 1 

.:. 4 .....J 

0 • • ""'\"""' 
1J..jC 

0 11 3::, 
0 1 1 3 4 

0 00431 0060 1 0 A 
000 4 3 2 006032 R 
00 043 3 006505 ~l 
0 00434 00 :504 2 R 
0 00435 0 1 605!5 A 1135 
000 43 6 1261:55 A 11 36 
000437 0 5605 5 A 11 37 
000 440 001000 A 11 38 
000 441 00 03 37 R 

LDA 
ADD 
S TA 
JNP 

• 

D ~- :>< P , B 
s ,:s 
D E>-: P t B 
UEF' 

BUM P EX POMEN~ BY S 

EXIT I~ ITH IN TEGER FIE LD WI DTH IN A 

0? 0 1135 
07 0 11::;;:; 
(:;' 011 :37 
(l? 0113 :~ 

:::-00 442 00:'500 1 A 
!'J 00 44 3 056062 A 
000 4 44 
00044~ 
000446 
:)00447 
000450 
'J OLI4!il 

UiJ 04:; 2 
~J J04~3 
r.: 00 4!54 
O 'J0 45 5 
000456 
::::0 457 

056 07~ 
0~6 11 1 
O~f. 141 
0 56 1 55 
00:"5101 
05512'5 

A 
A 
A 
A 
A 
A 

006010 A 
002!13 R 
00650 ~ A 
005042 R 
0 0644 3 ~, 

005 7 05 R 

11 39 EJEC 07 
1140 -·~·····~~~····~~~~······~···*··~ ~ **~·~· · *•*****·~~**~*~~*~*~*·~~*~·*~~ 07 
1 1 41 • * 0? 
114 2 * F 0 R M A T S C A ti ( F" R S ) :« •J 7 
114 3 • * 0? 
114 4 • FUNCT IOM : TO S CA N AND DEC OD E A FU RM AT CHA RACTl ~ ~TRING * 0? 
11 45 • * 0? 
114 6 i!: ENTRY: t'i O SP ECIAL COND ITIO NS * D? 
11 47 ~ * n7 
11 48 lll EXIT : F'D LKEY = Ct:HIVERS I ON COIH: ID KEY * ()i' 
1149 ~ f O DES CR I PTOR PROC ESSOR FOR HIXIT <NO DATA XFE R r ROM LI ST ) * C? 
1150 • TO DES CRI~ TOR PR OCESS OR FOR OTHER S IF l.IST ~OT EXH AUSTE D * 07 
11 51 ~ OTHERW J SE EXIT TO VS FD RTI O THRU GNL V2* Ol 

Jt t'r 7 11 52 • vo 

1153 ~ ERRORS : ER1 ON INVALID FORMAT S!R iti G :t: 07 
1154 • * r!7 
11 55 ~ ········~~-~··*·· ~ ····~······· ~-~-~···~ ~ · ~ ~~~-~~~~··~*~~~~*·~ ~ - ~~ ·- ~ ·· ): 
1157 ~*·····~~-~··*· ~· 07 
11~8 ~ INITI AL ENT RY ~ 07 
115 ? ~-~~*··~-~~·~- ~ :~ ~ ~ ~ 
11 60 fRS ZAB FRP T CL EAR F ORM~T S TRING POINTER 07 

0 11 3'3 
0 1 i 4 (1 
0 1 i 4 i 
01142 
O i i4:3 
0 1 i .:~ ~~ 

0 114j 
U·;l· .;. ~ 

~. • J 

U'1' ··.: · . ' . 
0 1 1 .· .~ 

( •• ·::0 

U•1i ' G 4. • • J . 

O ' l' "•'t 
• .L ._j ·-· 

0 1 1 51 
0115;:? 
'J-'15.., .. ... ·~ 

0 1! 54 
01155 
0 1-" "' - .i. •• ; f . 

0 11~5~3 
·· •t<="O •J ... ..J ,i 

t't ••(: •'• t.• .i. .l :. ._; 

1 1 6 1 
11 62 
1163 
11 £.4 
11 65 
1 156 
1 !67 

S TA 
-:-- ~ ,.., 
,:,. I H 

~ TA 

f1:SRPC +l• B 
. " ""l' '"L B •- .._ .. '> r ' 
PnRLV ,B 

CL ;:AR 
CL F.AR 
CL E:~;R 
Cl l:: AR 

LEVEL 2 GROUP REPEAT (:OU NT 
LI S T DATA XFER FL~G 
• ( • .- ,: ... , u· F' • ~ ' J ;: • • • lJ u r·· ·r .. ._, . .. .. J L t. ... - L ..... 1 

(:7 0116 1 
0? Ol.162 
t) 7 Ol1 ,.; .l 

1 1 E. S 

.. -. 'T" ("'! .:,. I ,.., 

Ili CR 
STA 
P " '·' HJ l.• ·.J. 

BT 

1 169 ~~~P.· ·· ~~~~·· 
11 70 ll ' ( ' EHTRY * 
1171 ··~···* ~~ D ~·· 

S s R 
1 .. 
R ~ B 
It~ F 

~iP.S T +LP• ER! 

SCA LE Fr-.CTOR 

S E T IT'il T I AL • C' REPEAT 
INPI: T NON-Bl r. NK FORM nT 

CO UNT TO 1 
(.~ H A ~Ul C T E R 

E RRUR 11 1S T FOR MAT CH AR NOT . ( . I 

f"! 7 :·1 1 " t.: .. r ... ,. v .• J._, ., 
C? 01!.(,~5 

0? Oll 65 
IMI ? f t 1 " L -:;• 
... ,. '-' ,.,. l.J .. 

n -: . •' 

C 7 C ll 69 
.· -lJ / 
I • -J 

·~ ( 

0
1 _. • ., ,, 
.. l ... t 

0 1 1 7 1 
000 460 0 46141 

016141 
140423 
30 10 0 2 
005705 
0 16012 
1261 4 1 
005014 
0 161 25 
o::; ~oo o 
055006 

A 1172 FR~2 lNR ?A i;;. Lv ,B 
:"'A RLV,P, 

B u :·1 p • ( I u:: ..... r:: I_ 
... • • 0 

;, / "1'-..~ •.: J. I .-. 

~,..,""''"' 1 v •.; v "+ 0 
~~~4 '~ •_J\J\J . C"C 

000 4 63 
~: 00 464 

UD046 !5 
000466 
00!)467 
000470 
000 471 
:) 00472 

l ·- . 

~ 1173 LDA 
p 
A 
R 
~ 
(.'J 

A 
A 
q 
A 

. ....... 

. . -.. 
4.lt"t 

11 7::S 

1 176 
1177 
1 ] 7 8 
117 9 
1180 
1 1 8 1 

. · , ... 

LDA 
ADD 

LDA 
~ TP 
~ TA 

F ' 1 ~ · ~ ..., •.l" 

~ ( r 
( .,, 
• ;t ,..., 

ER RD~ 11 M C~E THAN 3 0 ( I 
• Lt-VELS I 

PO !~ T X AT SR DU P RE P EPT COUNT 
G E ·r t! E P E IH C f.' JJ M T 
S TORE IN DY~n ~ IC GR VUP REP ~AT COUNT TA BLE 
STOR~ IN STRF!C GR QtJP RE PEAT COUNT 1'AB LE 

07 ... ~ 
•' 

[17 

,, .,. 
·. ' 
- ... 
:! ... 

C'7 
1l 7 . . . 
I) ••. 

0 11 ::" 3 
0 11 7 ·~ 
'l '1 7~~ 1) 4. ,_! 

0 11 70 
!"f4'l 1.., v 1 .!. ,.· .~ 

~ 11 ? .~ 
n 1 1 "9 - . ; -
n 1 1 se 
0 1 1 8 1 

., . 



• 

i: "lkj.: .. ...... .. . 
• ' f ·: • 

£.2 YDRTf~ LtSTIHG 

000473 
000 474 

.. ~ ' . .. . 

C00475 
000476 
000477 
0 00500 
0 (; 0501 

,:J 

016062 
055003 

0060 10 
00 7 077 
056053 
00~10 1 
056125 

A ll8P. 
A 11 S3 

1184 
1185 
1186 
118S 
1189 
1190 

n 1191 
A 
A 1132 
A 1193 
A 1194 

119::! 
000 502 00 5 00.1 A 
000503 0 56156 A 
000~04 056054 A 1196 
0 00~0 ~ 0~6022 A 1197 
0 0 0506 0 5615 0 A 1198 

• 

YtRE~S PRCGRAt1 PAGE 15 LI S TING PAGE < 

LDA PRPT •B GET FORMAT CHARACTER POINTER 
~TA GFR PT-GDRPC•X SAVE IN GROUP TAB LE 

·········~·····*'··············~ • INPUT NEXT riELD DESCRIPTOR • 
········~~~····~ ~~····· .. ··••••• 
·········~····· ~~~· ······~······~~········~·~···· 
lf. ENABLE ALF/BLANK/NUM/','/'('/'-' / ' '' / ' ) ' / ' 1 ' / • 
·~···~··~ ~ *···········~·~··*····~·~·····~-~*·~·***~ FRS5 LDAI 0 7 07 7 

S TA 
r tl c R 
S TA 
ZAE 

C'v'FL , B 
1 
R , B 
SC F 

SET ~EPEAT COUNT TO 1 
CLEAR SCALE rACTO R FLAG 

CLEAR FR ACTIONAL F IELD WIVTH 
CLEAR '•• FLAG 
CLE AR QUOTE ~- L AG 

1199 FR S 10 

STA 
ST A 
STA 
ZAB 

D • B 
ASFL ,B 
QF"L oB 
S GF"L C L E A R S I G tl F L A G 

000 507 005001 A 
0 00:510 0561:57 A 

1200 
000 511 006010 A 
0 00~12 002113 R 
00 0513 00 650~ A 
OOO::S 14 00 ~ 0 42 R 
000~1~ 1~60~3 A 1!01 
0 0 0~16 0010 1 0 A 1202 
C':' O::S17 OC~ ? o ::; R 

0':10~~0 
0 0 0~21 
0(1 3~22 

f.l ~ C=>2 3 
0 0 0~24 
0 0 0~2:5 
COO ~Z6 
000:52:7 
0 0 0:530 
000531 
1) 0 0 :532 
0 ~ 0:53 3 
o ·Jo ~ 3 4 

0 00 535 
C:J 0~36 

0 00 537 

C-00 540 
(' 0 0541 
0~ 0:542 

J00543 
OC0:544 
Of'0 545 
::; : · 0 5 4 6 

,.,.,0"'4~ 
•· ._, .J ' 

0 0 0 5 5 0 
('('0 ~~1 

120 3 
1204 
1205 

A 120F.. 
A 120 7 

016065 
006402 
000~07 
006403 
000 .460 
00 6412 
0005 47 
006404 
000631 
00 6413 
00 11 0 7 
006405 A 
000640 R 
006400 A 
000703 R 
046150 A 

R 
A 
R 
A 
R 
A 
R 
A 
R 

0 1046 0 A 
056 125 ~ 
o~6tn. A 

010 424 A 
056061 A 
0 0 1 0 00 A 
00 1 065 R 

0 1 6012 A 
126141 (i 
00~01 4 A 

1208 

12.09 

1210 

1211 

1212 

1213 

1214 
121~ 

1216 
1217 

121S 

1219 
1220 
1221 
1222 
1223 
1224 
1 ~-:-· ,_ \; • .J 

000~~2 0 1~000 A 
000 55 3 00:53 11 A 
C C O ~:i4 0:55000 A 
e r a:;~~ oo1016 A 122 6 
O OC'~ 56 00062 ~ R 

:30 05~7 
OG0560 
0 ('0 ~61 
OC U:562 
O:J 0563 

016141 rl 
005311 A 
0 :16141 A 
001016 A 
0011~5 R 

1227 

1228 

P t.: SHJ 

AN A 
J PZ 

,. ... ,. ••• ,..,..-lr. •• 
• TEST C Hr~R • 
........ !l!!f'll!lf ... 

·-
LDA 
BT 

BT 

BT 

BT 

BT 

ET 

:FT 

!NR 
MOVPA B 

$ TA 
t: C 'v'PAB 

,J 1': p 

•••••••:-:~'fo.-~11! 
• ')' l f'I PUT • ......... .t' lf.··· 
fR S1 5 UJA 

• 

f'l r. D 
T A)< 
DA ~< 

DAB 

JA1'iZ 

CV F L•I 
ER1 

:. ·' ' 

IN PU T NON - BLANK FO~ M~ T CHAR ACTER 

CHE CK VALID!T Y Of CHAR 
ERROR 1/ Il.! .EGAL FCR~1 AT CH rl R l 

FCD DE'B RE LCA D FORMA T CHAR AC TER CODE 
ASE"T-f-.CMiFRS10 TE S T FO R '•' 

~~S ET+LP , F'"R SZ TE S T FOR ' ( ' 

q z ET +RP,fR S l~ TESl. FOR . , . 

'l ~: El +MN' fR S 20 

AS ET+SL,fRS70 

A..-.::- ..- +NM '"R "' o::>l< v. t 1 r -...J, .. .J 

.'::~ € T +AL, FR S35 
,., ,..., 8 
.. " ... -' 
B R1!5,-N 

W T , E 
E: ::iH T,FDLKEY 

. ... ~60 r .~ -~ 

'l GPA R,B 
PARLV,S 

c 

PAR LI,' 

TE ST FO R 

TE ST FOR 

• - < 

• ,• t , 

TE ST r:O R NUME RI C 

TES T F8 ~ AL PHA 

MU ST BE QUO fE . S ET FLAG 
S ET r i EI_D W: DTH TO MA X INT EGER 

Lo ::: n • H • DE :;; 1.:. RIP TDR I<E Y 

EXIT 

POINT X AT . C' GRO UP ~EPEAT COUNT 
DECREMENT D ~r~ ~ MI C ' <' Ri FEA T COUNT 

IS ' ( ' GRO UP F I !~ IS H £ D '? 

" E .. .- • '> • D E C R E i'! £ ~i T . ( . LE VEL 

C O riT Ti"JU E S;: A; -: IF Nr: LAS T . ) . ' 

122~ ~--·-~~ w.~ ·~····*~~--~~··· 
1230 ~ PR OCE S S R I GliT~l DS T • ) ' »: 

00') ~64 0 0~ 0 01 A 
00056~ 0 56061 A 

,)'1 n566 0060 10 A 
0 0 056 7 Q01 3 6 1 R 
0 .1 0570 006~Hl5 A 
000571 005042 R 

0 00 572 
OOOC .. ?'"' 

•J ( .~ 

J 0 057 4 

016113 A 
146115 A 
056113 A 

0 (1 0 57~ 016 114 A 

1231 ~--~···~~~ .. ·~··- ~ ~···~--~ 
1232 l ~ B F ~L K EY Dl '"' " B' E p v •:-··> t-t""" i ... l r1G UE 1- F. <:· ••• . . .... ' 

1233 G E T A " D R ... ~ -- ., ~· N ~ . ' '" l I ~ T .> .; r -~ ,, ._ . 1 ; . ;., ' • ~ I T E :1 

1234 S UTB BB ITEfAD tiTMINC,IT EM AD R ~ INITIA L I 2[ LIST CONTRO L 

ADB'Blt ITE M ~C,ITMINC,ITE M W C 

-------

7~7 > 

vz 
V2 

'v'2 

'v' 2 

V 2 

V2 

\.'2 

0 7 
fl 7 
07 
07 
. 7 u, 

,... ~ 
'> ; 
Oi 
0? 
0/ 

0 ? 
07 
07 
07 

0 1192 
011 8:3 
0 11 8 4 
01 185 
0118C\ 
0 118 8 
0 11 89 
0 11 9 0 
0 1 1 9 1 

0 11 9 2 
0119 3 
0 11 94 
011 9 5 

(1 7 01196 
07 01197 
07 0 1198 
C. ? 0 11 99 

(;/ 012 00 

07 01 2 01 
07 01 2 02 

0 7 
" 7 IJ •. 
. . . ., 
" ~ , ' 
(;7 

r· 7 " , 
.... .. , ., , 

.. .., 
I I · . ' 

• • 7 .... ,. 
n-; 

•) .., . -· . . 
' -t. ,. "' 

... 7 . .-
~· ? . ..,. . . ~-· 

n ·; . , . . ' . ' ·. , 

o 1 co 3 
o 1 c:o 4 
0 1 21)5 
01206 
c 1 2 0 7 

0120::: 

0 1 2 0 '3 

0 1 2 11 

0 1 2 1 2 

1., 1 ·=· l" -:· 
'J ._ ' · . 

i• 1 -=· 1 "' ... " • t 

0 1 2 1 ~ 

l) 1 2 1 6 
1., 1 ""'• .. ..., .. c:. J. •" 

·•t • .. • t ·-· l.• C. C • 

0 1 2 23 
C1 2 24 
0 1225 

(i _, :; 1 ?. 2 6 

·j 7 

:: 7 

.-1 7 •. , 
" ., ' -· . . 
:J? 
1•• , 
-· ' 

"1 ~-- -· s .J ' ·· L 

0 1 ·=· -;:o •:j ... '- . 
f: 1 230 
0123 1 
... 1 ~ .-, .-. .,. .:.. ~ .:. 

i ' ? 0 1 2 3 4 . 

r' 7 ') 1 ,. ':) "' 
.I t' I C:: •.I ....,) 

.. ... _ .. -.... _ ... __________ ,..___ ---·-- ... -._ .. ______ __. ....... - -----~-- ..... -~ .... ·- --- .. - - ·- ·-- ~-----·-------· .. - ·-· - -· -·· ~----



E. 2 YOR TEX LISTIHG 

000 ~ 7 6 1 26 11 :5 A 
000~ 77 0 5 611 4 A 

1236 
C00 600 006010 A 
000601 005464 R 
000602 -006505 A 
000603 0050 4 2 R 
000604 0 1 6117 ~ 1 23 7 
000605 001010 A 1 238 
000606 00~70~ R 

000 6 0 7 
.; 0 D 6 1 0 
000 611 
000612 
C006 1 3 
0006 14 
OOC6 1~ 
000616 
000617 
000620 
000621 
000622 
00~623 
~;),.., ....... 
V IJ C• C, '-t 

000625 
00 0 626 
000627 
00 0630 

1) 1] 063 1 

0050 01 A 
056 11 7 A 
036012 A 
005 1 44 A 
0 4 6141 A 
01500f. A 
055000 A 
0 1 5007 A 
0010 1 0 A 
0 0 0 6 2 5 .R 
046141 A 
005144 A 
015006 A 
0:15000 A 
01 5 003 A 
0~6062 A 
001000 A 
000475 r. 

0 4 6157 A 

000632 0 0 60 1 0 A 
OC0€.33 002 1 1 3 R 
000634· 00650~ A 
·:. ~ 063 5 005042 R 
000636 0064 4 5 A 
000637 00 5 705 R 

1 ~39 

1 2 40 
1 24 1 
1 2 4 2 
1 2 4 3 
1 2 44 
124 5 
124 6 

1 2 4 7 
12 4 8 
12 4 9 
12 5 0 
1251 
1252 
12:'>3 

1 25 4 
1255 
1 2'56 
1 257 
1258 

1 2~ 9 

• 

Y$'R ERS PROGRAM PAGE i6 LI S TI NG PA GE ( 

I XR 

.. 

PU S HJ 

LD A 
JAZ 

2A B 

L D ~< 
I XR 
IN R 
LDA 
S TA 
LDA 
JAZ 

I ti R 
r :< R 
LDA 
:;rr.. 
L!JA 
STA 
.J MP 

J!J!!t!J!··· !!! ll! ..... 
• '-• I NPU T t! 
~ •••••• 11! ~ '"' ):; • ll! 

FRS20 I NR 
PUS HJ 

ET 

RCL 

LIS TF"L 

AG P AR•B 

RE CY CLE LOGIC AL BUF FER 

ER ROR 1/ NO DATA Xr ER DE SCR I PT OR S I 

CLEAR LI S T DATA XFER F' LAG 

PO INT X AT' ( ' LEVE L 1 
PA~ L V•B AL S O LEV EL COUN TE R 
GSRPC-GDRPC,X 
o , x RE LO AD L EV E ~ 1 DYNAM IC REP EA T COUNT 
GS RPC-GDRP C+1•X 
FRS 19 I S THE RE A 2ND LEVEL. ? 

PAR LV,B YES 
US [ 2 ND ' ( ' LEV EL 

GS RPC-GD RPC , X GE T STAT!C REPEAT COUNT 
0 ' X RE t. DnD D 'i'tH~MIC RE P EAT COUNT 
GF'R PT-G DRPC J X 
FRPT 1B BA CK UP SCAN TO ' C' 
FR S ~ RE SU MF. SCAN AFTER CC RRES?Ciii:CII'IG " <" 

~GF L,. B 
li'!F' .. 

ARST +NM,ER1 

SE: SIGN FLAG 
I NPUT rlON-F. LANK f OLLO tJ H~G • - • 

ER ROR l / NOT NUM ERI C / 

1 26 0 ·· ~ ·····w.······· ~ ····· 1 26 1 • NUMERI C CHAR J~?U T • 

000 64 0 
0006 4.1 
'::006 4 2 
:):J0643 
000644 
C00 6 45 
0006 4 6 
0006 47 
('30650 
00 0 6 51 
::rooss z 

OOC653 
00!) 65 4 
0006 5 5 
0006 5 6 
000 657 
G00660 
00066 1 
:)00662 
0 00663 
000664 
r.nn 6 6"" ... ... " ;;.) 

000666 
:Jf)0667 

1e62 11!••••••• ~ ~••*•• ~ •••••~ 
1 263 FR S25 PUS HJ lF F 

0060 1 0 A 
002054 R 
006505 A 
00~0 4 Z R 
006 1 50 A 
00021 :i A 
u0 1 0 1 0 A 
005705 R 
016065 A 
006447 A 
000670 R 

1 264 . 

1 266 
1 267 

0461 3 6 
016te6 
036157 
0010 4 0 
000662 
0052 1 1 
005 1 11 
0561:55 
006010 
000041 
056053 
00 1 000 
0005il7 

1 ~68 
1 269 
1270 

A 1§:71 
A 1 272 
A 1 ~ 7.3 
A ,1 27 4 
R 
A 1 27:5 
A 1276 
A 127 7 
A 1278 
A 
A 1279 
A 12SO 
R 

ANA l 

.J A 2 

L Nl 
BT 

02 1 1 

ER 1 

• • 

~ cD DEtB 
rrRS T -> P S • F'R S !O 

······· ~~············~······ • DES CRIPT OR HAS 'P' F IE LD • 
· · · ·~ ~~~~· ··~·· * ·~~···· · ~ · ·· I ~· r-. 1'1 ~ • 

' r't"~~ . .._, ._.,,., 
I Tt • .~ • .. ~, .... 

CPA 
H': R 
S H ! 
LDA I 

~TA 

JMP 

'SCr• B 
NFF ,B 
$ ut"L ,B 
* -; 4 

$ ' :B 
!J4 1 

. -

":'VFI_,B 
:- <:• -~ • 0 . . . ..:. '· 

IN PUT NU ME RIC FO RMAT FI EL D 

EN f~'BL E 'P' / ' ( ' /ALPHA 

E RROR 1/ I Ll.EGAL TERMI NATOR I 

TEST I F ·r ERMIN ATO R IS • p • 

SET SC ~ L E FA~TO R FL AG 
GET S CALE FA~TOR ~RS VALUE I N A 
GE T ~ I G N FLAG IN X 

NEGATE A I F S IGN F !.~G SET 

LO ~D SCALE FA CT OR S 

E N ~E L E ONLY N UM E R I C/ALP~A 

128 1 ·········~··~--~~· ~···~······· 1282 • NUM ERI C - NOT SCAL E FA ST OR * 

:J00670 0 1 6 137 A 
0 0 0671 0010 1 6 A 
OO:JE.72 005 7 05 R 

"' 0"6.., .... O...l ~o,l ~ ..;; 

JOJ G7 4 
"0" '"7 "' ;.; .... 0 ..J 

000676 
:::! 3 ~~ 677 
,... .......... -" ""' t...U\.1/ U V 

G0 0701 
0 0 0 702 

016 1 26 A 
056 1 25 A 
056171 A 
0160 6 5 A 
006403 q 
000 4·00 4R 
0 054 4 0 A 
00 5705 R 

000703 R 
000703 0 1 6064 ,:'i 

1283 - ~··· ~ · ~-~~···· ~~ ~ --~- --~ - ~ ~·· 
1284 FRS30 TNZ AB ~GFL ,ERl ER RO R 1/ • - • PREt EnES REP EAT COUNT I 

1285 

1286 
1287 
128 8 

1283 

1290 
1291 
1292 
1293 
129 4 
1295 

• 

STA 
l D~ 
B~ 

NFF 1R 

.-.~r:T + LP C"R-2 , ..:"' '- ' ,, . ..!:>. 

·· ~ ·····~~~····~~~ .. ...... . 
• A L PHAB~TI C CH AR INPUT • 
• •~•~ • • ~~ ~••••• ~~~ ~ · • ~•~ r 
FRS3 5 EQIJ 1! 

LDA fCH~: R ,B 
IFF rwr. 

LO AD REPEAT COUN T 

AL S I'J AS F IE LD Wl})T !-: FOR Hl >< 

TES T FOR I • a •, 

ERROR 1/ Tf RMI NATOR NCT AL?HA I 

GE 'r FORr AT DESCR I PTOR CHARA CTER 

·- .. . -- . 

7 2 8 ) 

\1 2 

V 2 

V2 

V2 

V 2 

V2 

V2 
V2 

F'G 

0 7 0 1 236 

07 0 1 237 
(• 7 0 1 238 

07 01239 

07 
0 

. , 
·' 07 

07 
07 
U
- .., 

{ 

07 

l 
.• ~ 
.,I 

" '"I .J ; 

07 
0 7 
0 7 
07 
G7 

07 
07 
07 
07 
.- '? 
•.! I 

C ·~ ,I 

n -. I 
(17 
0 7 . ·~ I) ; 

'I ., · .. / 

(l - .. -; 
Ol 

07 
C? 
(!7 
07 
l-. -,. 

! •• 

(!7 
07 

•'1 .., 
..., t' 

n7 -. 
U
• • 

·' 
f] 7 

IJ 7 
• + ·~ ... 

·- . 

012 4 0 
0 124 1 
012 4 2 
01243 
0 1 2 44 
0 1245 
01246 

0 1 24? 
01248 
01249 
01250 
01251 
0 1 ·:> c:: "' L ..J 1-

01253 

012 5.!! 
01255 
01256 
012 5 7 
l)l 25:3 

01259 

0 1 260 
0126 1 
01262 
01263 

01264 

01?65 

01266 
C i~· 67 

Ol.268 
01269 
0 1270 
(1' 0::. '?1 ~ J. ~ .. ... 

U-;·:·7 ·'J - '- . ·-
;,; ·:·?·J 
\..' 6-L.-i' oJ 

01 2 74 

01275 
0 1 2? E. 
0127 .? 
01C~?!3 

n , -=- '7 ., , ,,. t_ ,·:J 

0 "' ·:· ~:· j) .l t- • .... . · 

07 0128 1 
(1 .., 0 1 ·:· 0 ·:> - ,. '- ._, ~ 
r;7 01E'S3 
(· 7 11 1 28 4 

C? 01283 

1)7 
C? 
r -· .I / 

r7 
') ":! . .. 

0128 $ 
0 128? 
01288 

0 ' '"'8" 1 c. .. =' 

012;3 ~~ 

0 1 2 91 
0 12 92 
1.:-. 1 :· c.. ·7· • L-7·- · 

,; 1 -::< 9 ,., u ,_ .. ( 

U- 1 ·:0 .::. 0::: .;._ ·' .... 



I 

! 
l 

I 

I ' • •• 

r~ 
l 

I 
I 

I 

I 
I 
I 

I 
• • 

• 

- ·• . . 
' 

• 

. . -

£.2 Y~RTC~ LISTlHG YtRER S PRO GRAt1 PAGE 17 LhTitiG PAGE < 

;) 00704 
000705 
000706 
0 00707 
0 0 0710 
00071 1 

006030 A 
00001 2 A 
006145 A 
00 1132 
00 1010 
000717 

R 
A 
R 

0 0 0712 001040 A 
00 071 3 00 ~705 R 

00071 4 OO!i344 A 
!:'00 71:5 00 1 0 00 A 
C007 16 000706 ~ 

000 7'17 
00 07'20 

000717 R 

00~041 t4 
05606'1 ~~ 

1296 
1297 
1298 
1 299 ttV2NUC 
1300 

1301 rR S Ll 

1302 

r.iOTO 
1FT 
OME 
CCNT 
L D ~<l 

SU BE 

J A2 

13 03 IFf 
13 0 4 GOl D 
1305 IF T 
1 30 6 GDT D 
1307 NV2NUC C DriT 

NV2NUC 
VI I 
~~P,V$STO SET EXEC STATE TO 00 

FRS~I T-rR ~ CHT-1 GET TA BLE COUNl. 

F RSC HT•X 

FR S 40 MATCH ? 

VI I 
VI!NUC 

lN X 

1 308 J XZ ER1 ERRO R 1.1 I LLE GAL F OR MA T C H~ R I 

1309 NV 2 NU C 
1310 VIIN lJ C 
13 11 

f.iOTO 
CO tiT 

F RS3 9 
131 2 NV 2 NU C 
1313 

cor-n 
DXR 
JMP 

DRO P TAB L E COU~lT 
1314 

13 15 
1316 
131 7 
131S 
1319 
1320 
1321 
1 32 Z 
1 3 2 3 
13c4 
132~ 
13 ~ ::. 
132 7 
1 323 
1329 
1330 
13 3 1 
1332 
1 333 

1334 
13?~ 
1336 

1337 
1338 
1339 

1340 
1341 

FRS39 

NV2NUC 
f RS 40 

1 t" e . ' ,. 
Gcrc 
IFF 
!j o r o 
DME 
JMP 
corH 
EQU 
IfF 
GO TO 
1 F T 
UM E 

NV2NUC CONT 

F l':S L1 

r·w c 
NV2NUC 
t I .. -
y: .&. ... 

""'=>"'U C t 1Y .,;. . I't 

~~ AP , V$ST3 
ER1 

ll 

r: u c 
N'./2N UC 
VII 
;>1 AP , V$ST3 

T X A ' • 

AND CONTINUE C OMPA~ ISDN 

SET EX EC ST ATE TO NN 

SET EX EC S TATE TO ~ N 

: T ~ F DLK EYoB SAVE A S DES CRIPTOR K EY 

·····~···~····-~ ~ ~ ·············*· • S CAN B~YC NB Df SC Rl~TOR LETTER * 
•~ • ••~• ~ ~~••••~~~· • •••••••x••~•• ~ 

· · · · T l~ ~ · s c ~,FRS45 DOf S 

F'D LK E'I',B 
F' OUR 

YES 

DE S CRIPTOR HAVE ~ SCALE FACTOR ? 

LD A 
S U B 
J P P •: R 1 ER ROR 1.1 JL L~G AL S CA LE fACT OR I 

FR S 4~ L DA 
'SU B 
J~ N 

S UB 
J ANZ 

L r.,, . , t 1 

F!JU : n•,J 
E TG HT 
>R S 46 

TWO 
F RS 6 0 S C A~: FIN I SHE C F OR H/ X 

729 ) 

FG 
FG 

Y2 
FG 

V2. 

07 
(17 
::; ; 
0 7 . .,. 
!J ( 

0 1 296 
0 1 ?. 97 
012913 
0 1 29 9 
0 1 300 

V2 07 0 1 :30 1 

07 0 1 302 

FG 0 7 
F r. I'' -. 

- ·' l 
FG C 7 
FG 0 7 
F G (! 7 

'./2 07 

FG 
c-, lJ 

"'=' y • • 

FG 
V2 

FG 
FG 
FG 
FG 

V2 
1. J -:
y • . 

FG 
V2 

FG 
iG 
FG 

V2 
F G 

u -, v.::. 

07 
07 
0 7 
0 7 
f) 7 
0 7 

07 
07 ....... 
~ ! 
i'l7 v •. 

01' 
0 7 
0 7 

G? 

07 
( • 7 . , 
C7 
(17 
r, "? <.; , • 

Oi' .... .., .. ' 
. 'i' 
IJ ' 

c 7 
') '7 ' . 
·, 7 . , 

••• "? 
iJ ( 
.... "? 
' , .-. -, 
· } ~ 

(! 7 
,., I 

c· ? 
01 

01 303 
01 :30 4 
0 1 3 0 5 
0 1 30 6 
0 1 30 7 
0 1 308 

01 30~.; 

01310 
0 1 3 1 1 
01 3 12 
01 3 1 .3 
01 3 1 '"~ 

0 1 3 1 5 
0 1 3 1 (; 
11 4 '" 4 '~ 
_,l . ').Ll 

01 3 1 8 
0 13 1 9 
0 13 20 
0 1 32 1 
n 1 -:. 2 '> . "' '-

0 1 323 
01 32 4 
''1 ?~ C:: v ._, '- ... J 

·o 4 -· .... ,. J. .,:, C C• 

0132 7 
0 1 32 8 
01 32 9 
01 33 0 
. 1" "' 1 lJ ..:,.,:. _ 
r.l "'"' .... ' ""' - ~· ..;, c. 
,, 1 ") ":. '? 
... ...,, ...., -.J 

U• • ..... ,.., A 
J.~.,:O L.t 

01 ''":•"" .._ . ....., ·-' 
01 33 6 

'). ~ •j ..-:,. ·=· . . ..... .... -· 

0 1 8 4 I) 
l•jlrJ4i 
- ~ .... J.. 

U- ; ·-=: i'l. =· ... ._ , '·-r, .. """'• 4 ··• 
·- 1 ...:1 •• : 

. 000 721 
000722 
00072 3 
000724 
:) 0072 ~ 
l•0 0726 
000727 
0 0 0 7 30 
00 0731 
01)073i: 
(i')(;733 
(•00 734 
00073 5 
[!:) 073 6 
000 737 
(1 .) 0 740 
~; 1) 0 741 

.J00 742 

016156 A 
001010 A 
000730 R 
'01606! A 
1404Z 3 A 
0010G2 A 
00:5705 R 
016 0 61 A 
14042 6. A 
0 01 004 A 
000743 R 
14 0 42 2 A 
00 101 6 A 
00 1 0 6~ R 
0161 2 5 A 
14042 2 A 
00 1 00 2 A 
005705 R 

1342 
1 3 4 3 
1 34 4 

S U £; 
__, (lp 

9. ·~ 
TW O 
E :·U ER ROR 1 .1 "T" DESCRI P iO R HAS ~EP EA T COU NT . ., 

Ll , il 1 ":• ... ~ .... ""'t ~ 

uoo7 43 0 06010 n 
0 0 07 44 D02 ll3 R 
C0074:5 00 650:3 A 
0 00746 00:50 42 ~; 
C'J'J7 47 00 644~ A 

0007 ~1 ......... 0---uu ~ .Jr. 

0007 5'3 
0007 ~4 
(,.} ()7 :;:5 
000 756 
C0 0757 
000760 
')!)07 61 
OU0 762 
000763 
OJ0 764 
00076:5 
"' " "7 6t: v ..., v ""' 

0 007 6 7 
00 077' 0 
0 0077 1 
00 07'72 
0 00773 
:) 00774 

C0 ~70~ R 
. 

006010 tl 
O QC! O ~H R 
00 6 ~0 3 !=I 

00~0~ 2 R 
·' 1 "' ·- ...:" U 0 J. C C• 1'"1 

0 ~6 1 7 G A 
00 101 0 A 
"'O .... O .. J u ,J,; .. 

0 1 60 61 
14C4 2 3 
0 01 00 4 
0007/2 
1404i?3 

P. 
A 
~ 
14 
R 
A 
A 
R 
A 
~ 

co 1 00 <1 
00 1 0 11 
001 0 00 
001(16~ 
016 0 6 5 l=-i 

0 064~0 A 
" 0 "',_,. 0 .. f) .j( .J R 

OiJ0775 00601 0 A 
002 11 3 R 
006505 A 

... r. o-."T~ 
'·''-' (( 0 

000777 

1345 F RS 46 

1~46 

13 'l 7 

1 3 4 8 
13 4 '3 
13:5 0 

13 :!1 
1 3 ~ 2 
1 , . •. "':I v ~· -..1 

13 5 4 
1 3 5:5 

13'56 
.. 

13~1 FR S47 
13~8 

1 3 5 9 

PUSHJ 

BT 

P LI S HJ 

• ..! A Z 

LDA 
S L' E 
JAI1 

s u '~: 
: ~ t'l 

LDA 
BT 

P!JS HJ 

... ~ ........... __ ......... -...... _______ , .. _ ·- ····._.. .... ......... " '. - .. ... 

·r- ~ 
• r r 

•· ,... F ., 
nr '.o 
' ~ " . --" ' . .. ... l 
,· " 
fD LKEY,J 
FT •.: P. 
F~ $ ~ 7 

fOUP 

' -. <' (. 0 r :---. .:> ' 

FCD TIE,B 
n::;- s T+PT.ERl 

IN F 

....... ............ - . . ~. ....... . . .. 

It! r' U T tl D N- ~: i. A !'i K F Dr.: :·1 AT CHAR t.l C T E R V2 

ERR 'J R 1/ NON - NUM Af TE R DE SCR, P TOR l.E TlER I 

Hi P UT tiU~l r:: Rl c': F'!F.:LD 

L0 0 ~ FIEL D ~ :~ TH W 
ER ROR 1 / Zf RO FIE L~ U ~DT H / 

C O W!' I N UE S C !=I~i FO R 11/ F./ f IG 

"'0 C'"'"' "'' Tl""' '~ ' 11 • r. ;.. ~ u i 1 r '- D F I H . r F OR I /L/ t=l 

S C~ ~ FI N !SH~D FOR T 

/ CRR OR 1/ T rR MIN ATOR NGT I e 
• 

IN PUT N ON -f ~AiiK FO ~ MnT CHARA CTER 

.. ·-···· ..... -... .... -~· .. . ' ,, • ,.._. ,, ,, • "" I ' ' • 

V2 

\
1 ~. 

I \:,, 

'J2 

;)7 

' .. 
I,.' / 

"' .. - ·' 

;, 1. ":• 4' c ._. ~· ·-' 

0 7 fl134::: 
' ., "1 1 0:•4 .~ ',ll' \;...;) • ' 

• • :< ( I 1 3 ~ I) 

.., 7 '· . 
07 .-. . , . ~ 

0 7 
(. ; ., 

(' ,., . . .. 
l I' 

0 13 51. 
') 1 .. .. C':' -::. • ._;. ._J L. 

·~ · · ·· c:- ...... •-• L .;, ...; ._:, 

0135.S 

01 3 5 ;:; 

.... • -. C' •"'\ 
I) J. ..;,. ·J "::-

.. .... 



E.e YORTE~ LISTI~G 

001000 00~042 R 
001001 00644~ ~ 1360 
0 01002 00!570~ R 

.. . 1361 

llT ARST +tU'I• e:ru 

PUSHJ I fF 

LDA NFF ,B 

PROGR AM PAGE 18 LISTING PAGE ( 

ER ROR 1/ NON-NUMERIC AFTER LETTER I 

IN PUT NUMERIC FIELD 
001003 
<;0 1004 
001005 
001006 
001007 
001010 

0060 10 A 
0020 54 R 
006505 A 
005042 R 
016126 A 1 362 
056054 A 1363 :T A D'B STORE DECIMAL FIELD WID TH D 

1364 
.1365 
1366 
1367 

~--····~~-·····~~-··············· • DESCRIP TOR RE QUIRES LIST ITEM • 
··~--~-~~~--··~--~··············· FRS !50 P USH J GNL GET ADDRESS Or NEXT LIST ITEM/EXIT 

001011 006010 A 
001012 001561 R 
'n01013 006:50~ A 
001014 005042 R 
0 01015 046117 A 1 369 

00 1016 01tH70 .A 
0 0i017 056 171 A 

001020 0160!54 A 
C0102 1 056056 A 

C01 022 
0010 23 
001024 
00 102~ 
001026 
~.., n 1 n ~.., 
oJ 4J ..., ..... , 

001030 
00 1 031 
00 10 32 
001033 
001034 
C~1035 
001036 
001037 

005001 A 
05600 3 A 
055004 A 
056005 A 
056006 A 
0:56022 n 
0560 55 A 
0!56 10 0 (.'j 
056147 A 
0561:57 A 
0!56173 A 
0~6174 A 
0!56176 A 
0!56166 A 

0 0 1 0 4 0 0 1 6'0 0 2 A 
001041 0!56021 A 
:J010 42 016061 A 
001043 14046:J A 
001044 001002 ~ 
1)0!0 4!5 00106 ~ R 

1369 

1370 

1371 

1372 
1373 
13 7 4 
137~ 
1 376 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 

138~ 
1386 
1387 

. ~· . 

rr-m 
~tO V BAB 

MOI!B~B 

STA 
:;:rA 
STA 
STA 
STA 
STA 

STA 
STA 
STA 
STA 
STA 
NGV BAB 

LDA 
SUB 
JA? 

LlSTF"l dl 
~h W T 

ACC 

ACC+ 1•B 
rtCC+2,B 
fsCC+::h B 
ASFL• B 
DE:X P,B 
In~. P. 
PTFL ,B 
SG FL 1B 
xn .. , B 
~<FW •B 
zrw,s 
TERM1 B 
ABSC B,ASCB 

FDLKE:YjB 
F'l\IE 
FRS60 

1388 
1389 
1390 
1391 
1 392 
1393 

·····ll!· --·~ ·,.··· !!!~'t:···· .. 
II! NU"ER IC DESC~J PTOR • 
~·-··ll!:.lll!~~~~~-·~ ·· ···· 

0 01046 00!5111 A 
001 047 0561 5e. A 

c;; 1oso 0 1 6 1!54 A 
no 1os1 006411 A 
~:C 1C52 001061 R 

IAR · · 
STA 
TSA B 

1394 ·II!······ 139!3 lll READ • 
1 3 9 6 ll! lil ll! ll lUHI! W. 

139 7 PUS HJ 
Ot•1053 0060 1 0 A 
::'0 1054 002 1 37 R 
f;u105~ (10650:5 A 
C01056 005042 R 
00!057 00100 0 A 1398 
001060 00 1065 R 

JM F' 

001061 
"v "J ' "u G ':1 U J, . '-

··; n106"" . , J} J. .... 

''CilO'~ u 0 .. , 

006010 A 
0012:53 R 
006505 A 
0050 4 2 R 

1399 lU!lf. .llllllii W!IE 

140 0 !« I.IRITE "' 
14(1 1 ··~······ 1402 FRSSS · .. PUSH J 

SCF1B 
~~IF' L , I.J R t F' R S ~ ~ 

FRS60 

Gt-:1 

! 40 3 
1404 
14 0 :5 

·······~~~·····~·~··· • EXIT TO PRCCE$ SOR * 
!«~ll!ll!ll!ll!ll!•~ z ~•*•• ~ ~ ~~ •• 

00 1065 
00 1066 
::101067 
00 1 070 
00107 1 

016061 
004241 
00501 .1. 
0161:54 
150432 
00301S 
000612 

A 140 6 
~ 140 7 
A 1403 
A 140 9 
A 1410 
A 1411 
R 

FRS60 LDA FDLK (Y,B 

.. , 0 .. """'~-
-..• J. v ' .::. .... 0 .... .,. ..... 
'.1 J. u I' .j 

00 1 074 006035 A 
·o 0 1 0 ? 5 0 0 I. 1 4 5 R 

1412 
141 3 
1414 
141!5 
141 6 NVc NLIC 
1417 

141 8 
141 9 

Ll?l.A 1 
T ::1 ~< 
' n..., .. . J • ., 

A ri f'l 
''"'""' Z f"' H li 

GU~ O 

If T 
0 t·1 E 
CQIH 
LD;\ 1=' 

Hf 
GUTO 

"''l ~' B .... ., .L.. , 
WRS 
I XR 

liUC 
"" ' I I ..... ~<~• u c i t \ .:.: 1 " 

\1 i I 
l~A Pt VSSTO 

:iV2li UC 

SET LIST F'LAG 
SET WT =IJ 

SET DT=D 

CL~AR ACCUMULATOR ACC 

CLEj:':R '~' F:..t'lG 
CLEAR DE CI MAL EX PONENT 
CLEAR INTEG~R FIELD ~IDTH 
CLE (';R '.' FLAG 
CLEA R SIGN rL AG 
CLEAR EXPONENT FIELD FLAG 
SET EXPONENT FIELD WIDTH TO 
CLEAR ZERO fiL. L FIELD WIDTH 
CLEAR TERMI~ATING DIGIT 
SET SCB TO BU~FER 

ZE RO 

EXIT ON NON-NUMER I C DE~CRIP10R 

DI SA ELE SCALE FACT OR FOR I 
TEST RSAn OR WRITE 

INPUT 

INP UT E~TERNAL NUMER IC FIELD 

GFT NUMERIC L IST I TEM 

SET X = DESCRIPfDR REA D KEY 

J UMP KEY FO~ WRITE 

SET EXEC STAT~ TO 00 

GET PROCE SS UR ADDRESS FROM TABLE 

730) 

Y2 

V2 

Y2 

V2 

V2 

V2 

V2 
V2 

1)7 01360 

07 OJ. 361 

07 
07 
(1 7 
07 
07 
(17 

01362 
01363 
01364 
01365 
01366 
01367 

07 01368 
(1/ 01369 

07 01370 

07 01371 

(! 7 
' t!7 

07 
07 
C1 
f'l . , 
<• I 

07 
07 
n~ .... .. 
07 

' '7 ,I ' 

07 
t' 7 ..., , 

(i7 
('? 
:J? 
C? 
(I? 
.-, 7 
·-· 

07 
... 7 
"· 
.~. -, 
•J ' 

07 
I• 7 
.,; ' - ·~ 1_1 ( 
. i • .., '·. ..~ 

07 
:1 7 
t) 7 
07 
(J7 
07 
07 
07 
0 7 

01 ·':.'>"7~ 
..... r " . 

01373 
01374 
01375 
01376 
01377 
01378 
01379 
01380 
0 138 1 
01382 
01383 
0 138·~ 

IJ• 1 ":' 0 « 
..., v "' 

01386 
01 ':>0':> -· "-' .. 

0138:3 

.-, 1 ·:· c. 'I ~_.. ..... ,.., ... 
0 1 3 ~ 1 
01392 
Oi:393 

013 94 
0139 ~ 
01:::9€. 
c; 139? 

1)1:399 
(1!40(1 
01,;·0i 
0140 ~.· 

01402 
01404 
01 .~!'\"' y ..., •. J 

01406 
0 1 40? 
0 14Ci8 
c 1 4 0 ~ 
01410 
0141l. 

F G 0 7 01 412 
0 141 3 
0141 't 

' .. - G .-. .., ..... < 

• - G 
V 2 

F G 

n .., . ( 

0 7 
•'\ 7 .... r n _, - , 

0 1 410::: . - ..., 
0 141 .:. 
0 14 ~ . ' 

rG o? C1418 
FG 1) 7 01419 

·. 

• 



. . 

.. 

£ ..... 
• c; YOJH[)( LISTINiJ Y$RERS PRU GRAM PAG E 19 L I S TING PA GE ( 731 ) 

0 0 1 0 7 '6 0 0 6 7 0 5 A 
00 1077 00 0000 A 

001100 
0 01101 
00 11 02 
001 1 03 
001104 
00 11 0 :i 
001106 

00110 7 
00 1110 
00 111! 
0 0 1 1 1 2 
00 1113 
00 1114 

001 115 
001 11 6 
001 117 
0011 20 
~ 0 1121 
\1 0 1122 
001 12 3 
00 1124 
00 1125 
00 1126 
00 1127 
00 1130 
00 1 131 

001 13 2 
Ou 113 3 
tJ C 1 13 4 
00 113:i 
001136 
00 113 7 
00 114 0 
'1011 41 
001 142 
J 01143 
001 14 4 

0011 4~ 
0 0 1146 
::! 0 114 7 
00 1150 
·::C 1151 ......... u u .&. ... ._. t:. 
' l C' 1 • c ..... 
• ct L -J ·:> 

,-, .... 1 1 C::: 4 ,, ..., . . ._. 
:·: 0 1 1 55 
.-. ~ 1 ! ,. £ ,C ~ .:Jo 

00 115 7 
": C 1 160 
::: C! ! 61 
0 8 116 2 
"'0 1'' "' ~~ J.O ..:J 

00 1164 
00 116 5 
;) 0 1 1 6 6 
00 1 167 
''"' '1 7 0 -· ·• 4, -
0 ,,. ,.,. . 

.... .. .... t ' J. 

·~0 1172 

016125 A 
OO:=i311 A 
O:=i612::5 A 
00 101 6 A 
00101 1 R 
001000 A 
001121 R 

006010 A 
005464 R 
006505 A 
005042 R 
0010 00 A 
000 4 7:i R 

00 6 010 .... 1 

002113 R 
00650:5 A 
005042 R 
0 ·1 6 0 6:; A 
006402 A 
0 00475 R 
006413 A 
001107 R 
006 41 2 A 
000~47 R 
0 01 0 00 A 
00:5 7 0!5 R 

0 01132 R 
17777"7 
1 7 7 1'77 
17777 7 
177776 
177 7 57 
0 01l 0 1 6 
0 0 0013 
177771 
1.,7760 
000004 
000 3 24 

H 
A 
n 
A 
A 
A 
A 
A 
A 
A 
A 

0 0114 5 ~ 
0036 07 
000.352 R 
OOS607 R 
000 :3 5 2 ;;.; 
0 036 07 R 
000 4 25 R 
' '" ""60 -. vu.:- r 
00 1 61 5 
-~ 0 '"'60-. oJ .:J r 

F: 
R 
R 

002125 ~: 
006 5:50 
006550 
002443 :< 

~. ,., 

0 02501 
000000 
000000 
00 164·7 
001647 
006534 
006!534 
0063lfj 
0063 1 0 

R 
F.' .... 
"• 
R 
R .. 
" 

14EO 
1421 
142 2 NV 2 NUC 
1423 

IF"T 
OME 
CONT 
I J 11P 

V I I 
11AP, V$ST3 

0 ' ~< 

1424 ..................... . 
1425 • TEST REPEAT COUNT • 
1426 ••*•~·-~····~··~-- ~ ·· 14 27 FR S 6 5 DAB R 

142S 

1429 

1430 
14 31 
14 3 2 
14 33 

14 3 4 

Jj:HU 

JMP 

liC'!l: lP. ll! llllll IIUt ~ Jr. ll! Ill( I! !II ll! 

• PROCESS 'I' • 
'#ll! "'~!'! ··ll!ll!ll!llfl!llfllfllf 

F RSS :i 

F RS 70 P US HJ RCL 

J t·l p r . ... ~ .., , r . ....; ...J 

1435 ··~----~ ~~~·····~--~~······ 
1436 • P ROC ESS FIELD SEPAR ATOR • 
1437 ··~-~---~~---~--~~······~-~ 1438 F'R S 7 5 PUSH J INF 

14 3 9 
1440 

1441 

1442 

L D~ 
Bi 

BT 

BT 

F'l DDE•B 
ASET+CM, FRS S 

~$ ET+SL, FRS 70 

AS E T+RP t F'RSl S 

SET EXEC STATE TO HN 
EXIT TO PRO Ct.SS OR 

DECREMENT RlPE AT COU NT 

RE ?EA T DESCRI P TOR R TIMES 

T H E ti R E S U ME S C AN 

RECY CI_ E LOGI CA L BUFFE R 

AND SC AN FORWARD FOR NEXT 

GET TER MIN ATIN G CHARA CTER 

GET CH AR 
TE ST FOR 

COLE 
• t 

' 
TE~T FOR ' / ' 

TE "T r:-nR • ..:. r w • 
. ) . 

DES C~ IPTO R 

144 3 

1444 
144:=i 
14~ 6 
1447 
1448 
1449 
l 4:50 
1451 
1453 
1455 
1456 
14 57 
1459 
!4 6 0 
1 46 1 
1463 
1464 
14 65 
146 6 
14 6? 
14 68 
1 4 6 '3 
14 71) 
14?1 
1 4 72 
14? 3 
1474 
1475 
14 7 6 
1477 
147 8 
1 4 79 
1480 

JMP ER 1 ERRCR 1./ I LLEGAL TF. RMI NATOR / 

14 82 
14 83 
1484 
148::1 
14 86 
~.:107 - ' ._. , 

·· ~ -~--~~~~~·l!···li!M~ ... JIMWll!ll!·~··~- ~ ~ ~ ~
~ TABLE OF VALin FORMAT ~PCC CHAR S ~ 

~····1!··~~-·ll!·~ ~ · .. ····ll!·~ ~ ~··~~~ ~ ·~· 
FR S CH T EGU :.. 

nATA -1 S RD W.D 
DnTA 
D(.)TA 
DATA 
DATA 
DATA 
D~TA 
!)CIT A 
D ~1: A 

Dr.:c:A 
W. ll! !t: lit Jr. • :.! ~ '!' :"i !f. !IIlii ll! 

• JUI1P T t~ BL E • 
... , ••• li! J::S. >r li.Jill! 

FR SJT F.:Q U 
P -, r• 

• • (. -
P ZE 
PZ F: 

p -; c 
~-- ·-

~ 
-, -

"'" ~· • • 

? ZE 
P 2 E 
P -. .. 

.:. ·-
•.• (-~ t;: 
I - • -

F ;, c.-
~- -

F' - -· c 'f'. 

L • ' ? V r t . ~ 

n ·~ ,.-
¥ • • .::. 

f') / L'"' 
' L 0. 

•, · .. c:· 
t"" <:.. • •• 
() -... . . 
• <. "-

'=' ·>c • o • ._I .., 

.. j 

• -L 

-2 
-0?. 1 
0 1 c 

4 '-' 
(1 ; 3 .. - .-
- 020 
4 
0 ::-: ·;;) 4 

~ 

D I ~1 
DOUT 
El N 
E ' ' " T •• .1 1 ... 1 

f" lN 
F OU T 
.- 'Y .... 
l.lJ. t i 

!, Q I IT 
- •.J I 

! H i 
Yrt t •T 
j, L,.t 1_.1 I 

; : I t'l 
i: DU T . . .... 
L.. • • i 

L D'j T 
f "t 'I "'! 
M , o 

fHJ•J T 
H Jr~ 
' _j r • • . T 
\., ·-· -· : 
•. • T ·". 

• - o I 

:>\ D •JT 
T ~ N 

T t . •. T 
' •J 

S Ri:' W. D 
S RF W. D -... -.. .., 
.) f' I..J~.L' 

RIW 
RZW 
RL W 
R A ~4 
N H ••• 
NX 
TN 

F"G 0 7 
V --- - ., .:. f_! ( 

F G 0 7 
0 7 

V2 

., .., 
t:. 
0 ? 
,•, 7 

" ' 

0 7 

~ '? • • 

0 7 
0 7 
0 7 
0 ? 

0 ? 

01420 
01421 
0 1422 
0 142 3 

01424 
01425 
(1142 r:. 
0142? 

01428 

0142? 

0 1 4 30 
0143 1 
0 14 32 
0 1 4 33 

0 1434 

V2 

0 7 0 1435 
0 7 0 14 36 
0 7 01 43 7 
0 7 0 14 3 ;3 

l.l"' YC 

V 2 
U '::> 
y ... 
' . .-, v c. 
V2 

V2 
\1 2 
I I 0:0 y ~ 

V2 
V 2 

r • .., " ,. 
0 7 

(• .,. 
V I 

r, -;-.. .. 

0 7 
'17 
0 7 
'I ., ' ,. .. .. 
._, I 
, , 7 
i,,l .. 
t', -,. ... . . 
Jl 7 • 
(1 / ,., :' 
·~· .. 
- -;_ I 

u ? ,.. . ...., 
·-· ... 
1'1 7 . . 
(J ? 
.. , -:> 
\,' .. 
• "? lj . 

L' 7 
(! ':"' 
I. l . . 
(1 7 
(, ? 
(' :· 
,·, . .., . .. 
r .., • I ... 
I

• -, . ·' , .. , ~ 
' .
' ! 7 . ' 
I' .. 
J ' .·1 ~ 
v .. 
. ' ·~ u ,.· 
,.. 0 ·" ... ~ 
. -. ·' . . - , iJ (' 
:·, ~ .. 
(• ., 

' . . ? . ' 

(• ., .. . 
(! i' 
' .. c I 
"" -, !. .. 

0143'3 
0 14 4 0 

0 1 4 4 1 

01442 

1)144 3 

01444 
0 1 4 {~ 5 
01446 
0 1 4 4? 
014 4 :3 
0 14 4 ':0 
f: 1 .• c; 1 •• . ..... ..... -
0 1451 
,·, 1 4 r:. ·-:, 
v - · .. , 

014 "' "' .J .• ) 

0 145 6 
0 14 5 ? 
fi14 C: ·~l 
• ..J · ' 

0146(1 
- 1 • • t u - 4 b .. 
0 !.4E, ~: 

0 1 464 
0 1465 
0 146 6 
C1 467 
0 1 4 6 ;3 
()14 6 <.:· 
Ol .• -... ~ 

, ~· r ·-• 

0 ~ 4 ? 1 

0 14 7 :~ 
0147 4 
- 1 • -l! ';. ,. . ..J 

- l A - ' o . ..., .. ·· c. 
0 147 ? 
0 1 4 7 ::: 
" 1 47'=l v • -

0 14 so 
0 ~ 4 8 1 
0 148 2 
') 14 8 '~ 
C•1. 4t: ·'l 
0 148~i 
0 148 t.. 
0 1 4 t: 7 
0 1 •H; =,-; 
' t 1 4 ·:o r, 
... .. .I -

·14 88 
149 0 
14 9 1 
14 9 2 

~ ~ ~····*·~ ·l!·llf·~ ~ ·,~·l!· ·· ··~·-~~ ~ *~~····~·~··li!····N·····~*····~········~ • • 
•) ? 
'"' 7 .. . 

0! 49 1 
·: 149 2 
0149 2 
8 14 9 1 
0 <4 9 5 
0 149(-. 
0 14 9? 
0149 'J 

14 93 • 
14 , 4 '« 
" .... ~ ..1. ' .. =' ...J 

1 4 96 
TD 
OF 

PB I-IC 

G 

--

E T .B U F F E R A D D R E S S ( G B A 

GE T ADDR ESS Dr N~ X T BUFFER WORD• AN D HAND LE 
L. DGIC AL ~ND PHYSI CnL RECO RD BOUNDAR ! ES 

COU NT OF WJRDS I 'll eu • '<"I [C• l • , rnT ·.!- . "" ' ' 

) 

CRO S S I NG 

"A! II • .,. 

"" " / 
~ .. 7 

• f• -. ~ 
~ r. 7 .. . .. :: ~ 

• • • 

- r ..... __ ____ ···-- - ··--· ... 
· ---~---~------------·- __ ......... ~ .. -·-···· .. --____ .. ·- .. - -~ .- --- --·-·•· _.. .. ....... -·- .. .. -····- · .. _ .... -.. ~ •u -



• . . -. 
! I 

j 
I 

! 

I 

. 
£.2 V~RTE~ LISTlHG V$RE R~ PROGRAM PAGE 20 LIS TIN G PAGE < 7 3 2 ) 

., .. " . .. 

1499 * 
1~0 0 • 
i5 0 1 • 
1 !502 ~ 
1~0 3 • 
1504 !!! 
1~05 lf. 

1 :506 lf. 
150 7 lf. 

LRUt = COUNT OF' 
BFI.IPT = AD DRESS 
RWFL<T R> = 1 Dl'l 

UORDS REMAINING IN 
OF' PRE VIOUS BUrFER 
TERMIN ATE CALL 

LOGICAL BUF f ER 
WORD 

~ 0 7 
w. 0 7 

V2~ 0 7 

I F · P ! 1.1 C • L E ;· 0 ·. 
~c:) CALLED TO RE CYCL E PHYSI CAL BUFFER 

~ 0 7 
V2"*- 07 
V2* 0 7 
V2* 0 7 
V2~ 

, . .., 
._1 l ' 

tJ ·:> ,.. 
v~.-:-r. 

1503 ~ IF LR~ C .LE. 0 V2"*-
1509 * LREC NO = LRECNO+l V2 * 
15 10 !t! ALEF = BFWPT V2 '*-
1~1"1 ~ I :.-:we = LR SZ 1,'2!« 
1512 lt! .HFPT = 0 '.12* 
1513 * CL. D CALLED 01'1 URIT E IF TR =O V2* 
1514 * P ~WC = PBUC-1 V2 * 
1515 * LRWC = LR WC- 1 V2 * 
151 6 * * 
1517 ····~····~······~~~····· ~ ········~·*··~~'-······ ~ ··················•• * ** 
1519 ······· ~ ~······ ~ ~·-·············~~~ 15 20 • TEST ~- GR END UF PHYS I CAL BUFF ER * 
15 2 1 ~~~··~~~·~~····~·~~~~···!«~·····~ .. ·~ 

07 
07 
07 
0? 
07 
07 
07 
f• .., 
·' I 

07 
07 
(i7 
(I"" • I 

0? 
07 

00 117'3 
001 174 
00 1175 
00 1176 

016144 
005311 
00 1 002 
0 0 1 2 0 6 

A 1~ 22 GB A LD A P~ ~C ,B ( 
., 

) r 

01499 
0 1 500 
0 1 50 1 
01502 
0 1 50:3 
0 1 504 
0 1 50~:. 
0 15 06 
01507 
01508 
0 15 09 
0 1 510 
0 1 5 11 
0 1 :5 1 2 
0 1513 
0 1514 
0 15 15 
0151& 
01517 
0 1519 
01520 
0 15 2 1 
01522 
01523 
0152 4 

A 
A 
R 

00 1177 016154 A 
001 200 006412 A 
C01.2 01 001~47' R 

(10 1202 OO G010 A 
00 1203 005 52€. R 
0 0 1204 0 0 6505 A 
0 012 05 0 0:5 042 R 

1 ~23 
1:5 24 

1 ::126 
1::5 27 
1528 
1 52'3 

1530 
15 3 1 
1 ~3::! 

'.1 0 120 6 
001 207 
00 1210 
00 1211 
00 1212 

046 025 A 1533 
016123 A 15 3 4 
00 531 1 A 1 535 
00 1 002 A 1 536 
00 1237 R 

·~::112 13 04612 1 A 

00 1214 016 025 A 
O::J 1215 0 5 60~7 A 

15 37 
1:5 38 
1!1 39 
1 540 
1541 

D AR 
! "p .... , G" " "'· O u n ·..J 

TSA B RWFL IE CI !l:CAS O 

lf.~~--~--~·Y.·····~Y.Y.lf.lf.lf.lf.··~ 
• END OF PH YSICAL BUFF ER • 
·~······~·~····~ ~~ ~···lf.lf.lf.lf. 

PU3H J R E C Y 8 !. E P H Y S I C A L B U ~: F E R 

*·~~~···*-~·~···~~---~~~··*·····~*· 
~ TEST F8R END OF L OG IC~L RECOR D * 
-- ~ · .. ····~~~··· ·~ -~--········~·· ·· GBA50 INR DrWP T,B BUMP BUFFER 

LI:A L~:..J C,B 
DAR 
J~P -

• 
G! A?O 

········~ ~ ····· · ~ ~······· • END OF LO GICAL RECORD lf. 

~~w••••• ~ ~~•••~~*~ ~•••••• 

• 

WORD PCII NTER 

!. ~H;: U -: E C N D , E 
·~ OV EAB EFWPT,ALB r 

BUMP LOGICAL RECORD NU MBER 
UPDnTE LOGI CAL BUF FER ADDRE SS 

1542 GB AS5 r·10 V J!AB LR:SZ ,LRI.I C REL OA~ REM~ INIHG WORD COUNT 
00 !216 
'' J l '"'l ... l .. t c r 

Ol61 22 A 
0~612 3 A 

'J0 12 2 0 00:500 1 A 
0012 21 0 ~ 6 0 26 P. 

00 1 2 22 0161 54 A 
00 1 223 0 0 64:51 A 
00 12 2 4 001 2 37 R 

1:5 4 3 

1 5 44 

0012 25 006404 A 1 5 45 
001~ 26 001237 "' 

2AB 

TRA B 

.. ... 
I> ' 

r.F p T CL EAR BUFf [R CHARACTER POIN TER 

lJRITE 7 

A~E T+TR,GBA70 YES . TE RM INAT E ? 

001227 R 1546 GBA60 
15 4 :-" 

C:Q!J 
DAB BF"WPT NO. ~C T UP Ct ~ 

0 0122 7 0160 25 A 
0012 30 0053 1 1 A 
!~'J l23 1 0560 25 A 

O'Jl232 006010 A 
0012 33 0001 4 5 R 
:)0123 4 006505 A 
00 1235 005042 R 

1548 Pt'S HJ CL B CL '~AR LOGICAL. BUFF ER 

00123 6 046025 A 154 9 !NR iFW PT,B RE STO RE BFW P T 

0 01237 016144 A 
0012 40 0 0 ~ 3 11 A 
0012 41 05 6 14 <1 A 

0 01242 01612 3 A 
IJ 0 1 243 00:5 3 11 ~ 
00 1 244 0 5 6123 A 

00 124~ 0 0 1000 A 
OOL~46 004110 R 

0012 4 7 0161 4 3 A 
lJ012 50 056J. •l 4 A 

1:5 50 • • •••••••~~ •• ~•~•• !«•••••~~~·•~ ~ ~ w~~ 
1 55 1 ~ D EC R 01 Er'i T R E M • ·~ I ~l G W 0 R D C 0 UN T E R S. -. 
1 ~ 52 :. !f. * • ~. ~ :~ .. :.. :.; • lf. *. ll'. >:f. ~= :1( ~ !Ill •• * ll: .. * JE • :.: ~ ~ ... · ~~ : ~ 

15 53 GBA70 DA B P ~ W C 

1554 

.. «:" .. , 

••• ·J ·-· '=' GBP. 80 

LRW C 

PO F J 

~1iJV BAB P 1~ :; Z , P B 1-1 C 

EXIT 

R E :) E T EN C 0 DE I DEC 0 DE P 0 I NT E R S 

C7 
07 

PD 07 01525 

V2 

PD 

V2 
V2 

u.-. v.::. 

d7 
J7 
07 
0"? ... ( 

0? 
01 
07 
.... -,; " ( ... , . ., 
... ' 
I ; / -· ' 

" .. I) i" 

- -· ll / 
p~ .... .. 
·-· 7 cl , 

n 7 ·. ' 

.. , 
: .• ('. 

01526 
01527 
()1528 
01529 

0 1531) 
0 1531 
01532 
0 1533 
01534 
0 1 '"""' ._ • ..:> .._1 

0 1586 

0 1537 
01538 
0 153 ') 
01540 
0154! 

015 42 

0 1 54:~ 

()7 0 1544 

(:? 01545 

01 0 1546 
1!7 1)154~· 

.... • :0 
u ( 0 15 48 

07 0 1!3 4') 
f) -~· l.l • ... r.· n .t _, ._j ~ 

G? 0155i 
':J 7 01552 
'}7 015 53 

O:? 015~H 

r:-G "7 0 ' """""' r 'J ;. ~•·J ·-· 

PD 0 7 01556 

.. - ------- ---- ----



.._ --....... 

E~2 VORTEX LISTINQ V$RE RS PRO GRA M PAGE 2: 1 L I ST ING PAGE ( 733 ) 

AlB FtBF'LJPT PD 07 0 1557 
00 1251 
(; 0 1252 
01)'12,3 
0012~4 

•'; 01 2:5~ 

':' 012 ::'f6 
00 12~7 
0 012 60 
0012 61 
(' 0 1 26 2 
~ 0 12E.3 
':1012 64 

00 1 26 ~ 
001266 
001267 
0012 70 
;)012 71 
001272 
00 12 73 
('0 127 4 

,·, ,, 1 ·::> ..., ~ ·.· .J L..( ,..l 

(:;)12 7'6 
U" l'\1'=<?7 v•'-' 
.::; 0 1 3 0 0 
00 ! 3 01 
00l.302 
00 1 303 
~ 0 1304 
(' 01305 
00 1306 

() 0 130 7 
0 ul3 10 
00131 1 
~" 0, ... 1 .... .. , •• .,j .:. 

r·:-· 1...,,.., - .... ..., .. -
0 01314 
001315 
00 13l b 
0 0 ". 3 1 7 
0013 2 0 
( 01 3 2 1 
"0 1 ~~ .... ,_. ..;. c. .::. 
0 0 1 3 23 
O<J l324 
0 01325 
001326 
001327 
00 1330 
'' ') 1':' .... . ..,.,)1 

00 1332 
"0 . ... ... ..., ··' .. ~ .:_. . .;, 
00133 4 

:Jr.: 1335 
00133~ 
00 1337 
00 1 3 4 0 
00 1 3 4 1 
0013 42 

- ... __.. ---· 

0 16027 A 
0 ~60 25 A 
00 100 0 A 
00121 6 R 

036113 
0 150 0 0 
0 0 43 L~ 

056 157 
016 11 €. 
140422 
00 100 2 
001301 

A 
;'l 
R 

1558 

1 -- ~ .j ..J, 

15 60 
1561 
156 2 
1563 
1564 
1565 
1566 
1 567 
1568 
1 569 
15 7 0 
15 7 1 
1ct7? 
.. ._J , ~ 

. .. 7 "' J. ..J ..> 

1574 
157 5 
1 57€ 
1 577 
1578 
1c:;?a ... -, ..,. 
1580 
15 81 
1 58 2 
1~ 8 4 

l:i 8 5 
1 5 86 
158 7 , .,.,8 
... ...,J ,,. 

15 s '3 .... qo 
1 -' -

1:5 91 
15 32 
...... 9 ., 
.&. . .... <J 

1:! '34 
15 '35 

01~00 0 
001002 
001 274 
00 ~211 
00 :511 ! 
00 1 004 
005 70 3 
0561)0 3 

A .1 59 6 

0 1047 2 
056024 
00 100 0 
00 141 2 
00 5311 
0 0101 0 
00 1335 
140 42 2 
0 010 1 0 
00 136 0 

015000 
001002 
00 1::'::1 3 
00~211 
0 5 6 16 4 
0 1 500: 
1:50 46 0 
005024 
00501 2 
0 151f.4 
0 65 16 4 
004:; 0 7 
1 4043 0 
05 3 024 
065003 
0 1~16 ·~ 
005002 
00 4 507 
3 65 0 0 ·; 
oo o 042 
0 01001) 
001 41 2 

0 1 5001 
00 4 3 1 7 
056157 
015001 
00 1 002 
00 134 ·:> 

A 1:59 7 
A l5 9S 
..... .... 
A 1599 

A 
A 

A 
A 
R 
A 
A 
R 

A 
A 

A 
A 

" H 

A 
A 
A 
A 
A 
n 
A 
R 

1 6 r. 0 . " 

1601 

1602 
1603 

160 4 
16 (1 5 

16C6 
lF:-07 
1608 
150 9 
1 610 

1 E. 1 1 
16· -:. • ! .... 
.. . ~ .. 3 
1 0 ~ . 

1614 
l bl~ 
1¢16 
161 7 
1618 
• r; .. ,... "'- -jl 
1 62 0 
1621 
162 2 
1 e. 23 
1624 
1625 
1 6::'1; 
1 627 
16 28 

1 629 
16 3 0 
1 6 3 1 
1 632 
~ - ..... ""' ~ b ·.>.:> 
1 6 3 4 
i 6 35 
163 & 

J i1 p Gl::A 5S PD 

EJEC 
-~~---~~- ~ ······· ~··········~ ~-~~·······~-~~~··-~· ~····~·~--~-·~······· . ~ 

• GE T HU ME RIC ITEM<GNI ) lli 

~ F' UNC T IO~ : TO ~ ET A LI ST IT EM AND CONVER Y IT TD A CH AR S TRIN G 

• E tiTR Y : 

* • 
l!l 

• • 
~ 

• 
Jf. 

EX IT • • 

~ ERRt:IRS : 
!f. 

.YT EMAD 
ITMODE 

CHB 
DEX P 
SGF'L 

----

-
-------

ADDRESS OF' l I S T I T01 
MODE OF LIST ITEM: 
0 1 - WORD IN TEGE R/ LOGICAL 
1 2- LJ OR~ IN TC Gf R.' LOGI C NL 
2 REAL 
3 DO UBL E PRECI SION 
4 COMPLE X 
5 DOURL E PRECI Sf ON IN T~GE R 

F RAC TIONA L PARTC.i0 2~ AL I ZE ~ STR IN G 
DECI MAL EXPONENT (= l I F : :i 3=0l 

') P OS IT IVE ITEM 
- 1 NEGATIVE ITE M 

E R3 I f !NTEGER ITEM 

OF DECIMAL DI GI TS) 

·~****·~~·*•*•• ~ w.~~ -!f.~*****~··--~* *~**••*~*~*****~*******~~ ~ ·***~**-**~•* 
G N I L D ;-.: 1 r C.: M l=l D , :S F' 0 ~ j·; T X AT I T i: ~1 

L DA o , x GE ! 1S T WOR D OF ITEM 
ASRR 1:".i 
STA S GFI_,B SAVE S IGtl 
LDA ln~D D E •B 
S UB 1 Wn 
JAP ~~ :4 TE ~ T FOR I NTE GER LI S T ITE M 

'«:t:•· ~~ W.*!f. :1< l1tlf.lf.l( •• 
"' INTEGE R IT EM * 
Jf ~ )Y; !II liE ll ::f. ll' !;' •••••• ,. 

G tl! 2 

GN1 4 

LD ~ 
JA P 

CPQ 
IAR 
J A~l 

ST:-:l 
i-HJVP A E 

J MP 

DA R 
JAZ 

~":s .:. .... 
J ~ Z 

~li:Y.lllll!llllJ!!f."-lltliJf 

• REAL ! TE11 • 
.. lf. :"t;. "' ... .. :~ • ~ J! 

LDA 
JA P 

"' T .•, ., " 
:.r. A 
A r1 ~ 
TBX 

, ... A :.. u ....... ~ 
:.·, I L • 

'"' "' R L H · ~ 

SI A 
.::; T B 
LDA 
T '7 .,, 

..... . ·' 
LA S R 
S J B 
TXB 
' ., p ~ .. 

0 , X 
,. N • -. 
o..) I J. C. 

ACC,B 
U15.BEXP 

GN I l 0 

(jtiTS 

"""D . .... 
,- ... I 9 
v ' ' 

0 , X 
~+ 3 

T El'l P • B 
1 v . " 
B R1 5 

TEMP • X 
T Ei'ir . x 

F.:X BI AS 
BE i< ~ , X 
,., ,... t" '< r H ... ._, J r 

•' EI·tP , X 

7 
·) GC ~ l,X 

G N ~ 1 0 

········ £~ ·· ··· ~ ~*··-···· ~ DO UB L ~ PRECIS ! ON ITEM ~ 
-~~-!f.Y.li~WMY.Jf· ·· · ~ ~ --- ~ll liEW. 

GNIS LD~ l , X 
..... ·~ J:' A ,., .• . 
S TI=) 
0 - .._, 

' ~ U H 

J AP 

1 
.,. ,, 

;>I..; F L, B . .. 
I. ' .", 
• +3 

GE T 1 t!TfGER 

ERR:-1R 3/ 1 : ·1 '/ ~i! .. ID I tHf GER / 

S T :J R ::.: I tl A C C 
LO AD INTEG E~ BIAS A~ Bi rt AR Y 

DO UB LE PRE C T::::I ON 

NO 
TE ~ T DP IN TE GER 

.. 
" 

GE ·r 1ST WORD Gf REAL I T EM 
COti'v' i-.~ T TO i:.BS 

SAV E 
GET 2N D WCRD QF REAL I TEM 
CL[ :':l R B1 5 
LOAD X AS SASE REGI ST( R 
2Nt WORD TG B-·RES 
IS '~ W~ RD TJ ~-~EG 
S A V : 2N D WU;:>;:, 
GE T E IN AR Y EX PONENT 
'I''. T .., .. '- •'i J''j l"'i ~) -... ' . --· ~ H •/ c. 

I T 

S TC ~E 1S T M ~ N TI SS A WO ~ D 
R E .. · 1 l~ R E 2 N I! '·! r:1 R D 
CLEAI<~ B 

R E s;·QR l B A S E RE GI S TER B 

GEl · ~ r .1 •• ~ i·1 AI'iT!:) SA WG Rli 

GET s:; GN 
R E L 0 ,-< fo H DR D 1 
I .... ~ ' L" M 'IE ,.... "' T I " F.' ·.> .&. t c..n I c, .., V .. 

'v' 2 

l.l .-, 
Y L:. 

EXPDHEN"i 

D • 1. 

1,} ~ . · ~ 

V2 

. -..... ---·--------·- - ... ... . . . -.. ~ -·- ·- ... . . . . .... . ..... --

0 7 

(' .. • / ... ., 
•.J •• 

Ol 
07 
(J ? 
{t 7 
•' . 
')~ -.· . , 
07 
.·• ? 
'J • 

.. . .., 
'· I 

- . ., 
1.1 • 
0 7 
"; ~) . ,. 

07 
C7 
n 7 ...: . 
.. , ~ . .. ,, .. 
'J ' 
... ~ 
• • 
.-. • i' 
'• . 
•"J ? ' . 
1-. ..,1 
. · ' ,, .... ,. " 
"I ..., ' ,• 

!~ 7 
C• '? 
• • . -~ -. 

. •, . ,. 
·-· ,. ... "? ... ' 

"7 ·' 
- .. ' : . , .. 

C? 

.' 7 
.• !' 

.... -~ . . . 

: . " 
'J ' 

.-. ? ·-· , . -... . ' 
: • "7 ,_. ( 

., '? 
' . 
" .. . ; . . 
r:; 
1 •• '":' - ,. ,....., 
I) ,-' 

£' 7 

. . "::' ·-· •' 
1'1 I , . . 
f • -:• . . 

• . . -. 
.., .. 
'·' I 
' -. ,. 

1 ... -, 

·-· / 
(! / 
,.! 'l 
•.• , 
:· ' 7 
• .. • t .. -!_: ,, 

:_: / 
' .., 

•.1 • 

-. .., 
t., •' 

. ' ':" . . 
.-. 7 ,. , 
·~ 7 
: . 7 
~· . 
, .. 'l . •' ' . .., 
tt ,· 
.-. .. . . . 
. -• • 
'-' •' 

...... ..--..... ..... --- --- · --··· +•··- · - - .... ---· . . . 

0 1 55 S 

(\.C' .. 9 u 1 ._1 '-' 

0 15 6 0 
0156. 1 
0 ·~ £" . L ... •o c. 
0 15 6:: 
0 1 564 
' 1"'' 5 u -· 6 . 
Oi ::. SS 
"• 1"". 7 u ·-' t .. 
0156:3 
0 1 56·S• 
Oi570 
0 1 5?1 
0 157 2 
0 1 57 3 
0 15 ? t~ 
1'1 1c:; ? 5 
v ... ~' 

0 1 57 t: . 
r 1 

. . .. .. 
J . ,I ... / 

0 1 ~ 7 8 
n i c;;; "'? ·=-· 
.... ... .._. " 0 

:J i5 80 
··1 "' 0 1 l.,o ._1 L • 

.... 1. t:; ;;, ·:i 
) · .. ·.· • . 
0158'1 
0158 ') 
0 15 86 
0 

.. ,_. ,_, . .., 
L ....J C• ¥ 

0 1C'0•'"" 
J • .J ._, ' · 

O '! e:Or:t 
~o,_ov .· 

0 1 59 (~ 

' 'I ' C' ·:. 1 • ... ... .J J 

0 .. c: r:J .. ~ • 
... .... 7 ,_ 

,, 1 e: .~ ~. 
o.) -· ::1 IJ 

···· -= 9 7 o_l .\ ._1 , 

tt 1 r:, 9 •:'> o..;,,_ ""' 

1._1 1 <:' C! ' 'l ·-' "" . 
0 .. ;:. u·· I' .. ..... . .. 

(!l601 

01 6 02 
:) 1 6 0 ·:: 

;.;lE. O ··l 
(: 1£. 0 ~ 

0 1 6 0 6 
... • .. 0 ·-u :. t:• •' 
... .. ... r,l ••• 
;J .i. b t. ·= 
:""14 /o'l .. ) 
uJ. t:•l•; 

~ 1 61 0 

0 1 E. 1 l 
O lt.l ? 
01~-t :: 
rt • L";t 
·~· ... C• .1 
<r" -1 ·- ~ ... 
l} l.l :. l •. .l 
• 1 • l . u ... r::. . c. 
i)l£. 1 ? 
0 . .: 1 • l ,_. .. .; 
..... 1 ..... 1 "=·' 
~' J.. - · •' 

1"'> 1 ... " 1'' .... J. to c. .I 

f1 " .. ...., • 
J ~ t;.. .::. J 
r

1 
• •• .-, •• , 

•..~ L t• L... ,· 

1-
... 1 .• ".:• ·J 
II ., t• L ... ·-' 

;:: 1 t. 2 4 
•'J l·.-. • 
'.b .. -: .. • 
fJ , ~ ':.• (.', .. _, '--
:1 1 £ ~· -~ 
Y J. Ul-o' 

111~.o·:· . .. .... v 

.. . .• .., ..... 
:_ ;.. r: • ..:.... :' 
.. ; .. ~ ·Jt'• 
o , ' , OJ <J 

01631 
(\ • .- '=' .... 
•J 1 r:. ..... C'. 

l"'t ' .- .- • • - . > ~ t .. ;:. .;:. 
0 1 £, ~ ~ 
.... . ... ? _ 
·. = J. ~ ._-: 



' . ~·~. 

E.2 VORT E~ LISTIHG Y$RERS PROGRAM PAGE 22 LI ST IIiG PA GE ( 

00 1343 
00~3 44 
00 1 3 45 
0:) 1346, 
0013 47 
3:) 1 3 50 
00135 1 
0013 52 
001353 
001354 
00135 5 
00 1356 
00 1357 

A 1637 0 0 52 11 
0560G3 
0 1 5000 
14 0 43 0 
056024 
0 1 500C: 
15 0 4€. 0 
0560 04 
0 150 0 3 
1 !504 6 0 
05600 5 
0 0100 0 
00 141 2 r~ 

CP ~ 
STA 
LDA 
SUB 

YES. GET ABS VALUE 

001360 
00 1 3 61 
001362 
0013 63 
DC136 4 
00136:; 
001366 
.... ... ,~t:. "'T 
_..., .,.. ~wl' 

OC1370 
00 1 3 7 1 
~0! 372 
00 137 3 
0013 74 
nn1 ?-,~ 
.,.,-..~ ... ...,# ..., 
00 1376 
001377 
nn 1.1_nn 
VV 4 -,-Vo.J 

"0 1 4 0 ' •.,1 .& ... 

0 0 1 4 0 ·2 
C:'J 1403 
00 1404 
00140~ 
00140 6 
1'1 '1 1 40"' • 'ol ... ~ 

0 01410 
001411 

00 1412 
{; 0141 3 
0014 14 
001 4 1 5 
0014 16 
'3 014 17 
0 0 142 0 
C01 421 
001 422 

t} 0 1 4 2 3 
0 01424 
001425 
C!0 142o 
00142 7 
(; 0 1 4 3 0 
C:Ci 1431 
001432 
00 14 33 

00143 4 

"':1 14 3 :5 
;) (1143 6 
OU 1437 
OC 1 4 4 0 
00 14 41 
0014 4 2 

~ n • 4 4 ..., 
VU .A. .. .,:; 

03 1444 
00 14 45 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

006010 A 
000036 A 
0!56024 A 
015001 A 
1 50 4 6 0 -A 
05000 0 A 
O:=i6004 A 
0 1 !5000 A 
0 ~6 003 A 
00100 2 A 
00 141 2 R 
00!5211 A 
0:5 6003 A 
0 1 S004 A 
00740(l ~ 
00 1 01 6 A 
00140 €. R 
0 4 6003 A 
001001 A 
00570 3 R 
001000 A 
0 0141 2 R 
005211 A 
005 11 1 A 
1:=i 0460 A 
05600 4 A 

0 16003 A 
1 1 600 .4 A 
1 1 6005 .~ 
0 01016 A 
0{)142 3 R 
00510 1 A 
056055 A 
00 1 0 0 0 A 
00154 0 R 

006010 A 
0 0 2575 R 
00 6505 A 
00~042 R 
0160 2 4 r. 
00 1010 A 
00 154 0 R 
00100 4 A 
00 1 4 4 3 R 

0460:5::-i A 

006010 ~i 
000 .... .. R 
• -..") J. 0 

006505 (l 
00 5 042 P. 
0010 00 A 
00 14 23 R 

1 20 46 4 A 
00!004 A 
00151 7 R 

..... ,... .. ,.,. , "'vnu:o~~ ... :::'} UI.I J. "t .... O a...__ ~ 

"' "' """ 4 .. U U J. "'t I 

'JlJ 1 4 ~0 
!J 01 4!5t 
.) 0 1 4 5 2 
00 1 453 
·o o 1 4 54 
0014~5 
001 456 

... ~ .... ; ...... 

G0 1 50iS R 
0 16055 A 
00 ~ 3 1 ! A 
00 1 002 A 
00 1 506 R 
0 16003 ~ 
OQ ~14 G .; 
0 €>3 1 4 ~- A 

1638 
1 6 3 9 
1 6 40 
1641 
164 2 
164 3 
1644 
164 5 
164 6 
1 6 47 
1648 

164 9 
1 650 
1651 
165 2 

16!53 
165 4 
1655 
16::; 6 
16::57 
16:i8 
1659 
1660 

1661 
1662 
1563 
166 4 
166:5 

1666 
1667 

1668 

1659 
1670 
167 1 
1 672 
1673 
1674 
1 67 ~ 
16 7 6 
167 ? 
1678 
1 679 

1 680 
16S1 
16 82 

S T A .
L DA · 
ANA 
S TA 
LDA 
ANA 
STA 
J t·1 p 

. . 

ACC,B 
0 , X 
BXBIAS 
EEX P,B 
2 .>< •. 
E :~ 1 5 
r~CC +l,J 
3 , X 
:£;1': 15 
ACC+2•B 
GNI10 

••••••• :«lt:IEliEliE •• 

liE DP INT EG ER • 
lk liE :t: liE !II liE • * W. :« 'UE •• 
GNI9 LDAI 30 

·. 

STA BEXP,B 
LDA 1•X 
nr~ A .'3R l5 
STA 
STA ACC +l•B 
LDA lh X 
:<:> T A AC.C d: 
JAP Gtill O 

S T H 
L!l A 
ROF 
JAil Z 

ItlR 
. 0 C" 
~· . 

I M £::' 
-' ' 

AC:C ,E 
ACC + 1 dl 

GNl'HI 

ACC •B 

·- ...,, T f 0 
Uil .a. J. 

l.iN i 9A CPA 
IAR 
.... ~,,..., t:· "'l '"' H l lh p i\, ..J 

STA AC C+l•B 
•w.•••·~-~ · ······* • TEST FOR ZERO w. 
·····~·~Y.~~···~~~ 
Gtf i 10 LtA AC C, B 

URA ACC+ l•B 
O~A ACC + 2 d~ 
J ANZ G N ~L l 

I HC R l . . S TA T> ... ·' p B 
.. • r ... " ' ' 

JMP GNIS O 

LO AD WORD 0 or ACC IJ M UL~TDR 
GET BINARY EXPO NENT 
UN B I~ S IT 
SAVE 
GET WOR D 2 
CLE AR B15 

GET 1-!DRD 3 
CLE: ~: R B 15 

LOAD BIAS IN BINARY EXPONENT 
GET 2t~ D WORD 
CL EAR HIGH B~T 

STORE 
GET 1ST ~JOS:D 

SA VE 
NE G AT IV£ ~: 

YE S . TAKE 1 - COMP 

IS WORD 2 XE RO ~ 

YE S . 2-COMP WD R IJ 1 
ER ~ CR 3/I NVq!_ lD NUMBER/ 

TAKf 2-CO MP OF WORD 2 

I S I T E M = ~ l R IJ ? 

VE S 
YE S . SET D£CI !~AL EXPO NENT TO 

1 68 3 ········-~···~··-~··············~······~ ~······~~······ 168 4 • CO N V E ~l TO HO RMAL I ZE D rRACTIO N ~N D DECI MA L EXPOhF NT • 
168 S ••~•••• ~~· ~••w.• ~~•M •• ~ ·· ~ ••••••~~-~•••• qi ~~---~W~k ~ ~-~-
1686 GNIL l P US HJ ~R~ NOR ~ AL J 2E :~~N TISSA 

1 

1 687 
1688 

BE XP•B 
GNI5 0 riN I SH ED IF RJ NARY E >~ PO~ENT - ZERO 

1 6 s '3 G~'il2 0 

·~······· ~······· · ·············· • < A C C , ~ r.: :>< P ) • G E • 1· JJ !: 'J I DE BY 1 0 :t: 

- ~ --~····~······~~·············Y. 

1690 
169 1 
1692 
1693 
1 6?- 4 

INR DEX P,B BUMP DE C I ~RI_ 
I'US HJ DJO AC C ~ ACC/10 

1 695 . r~ .... .... , 'r S N!L l l.OCl? TILL 

16 9G •~•••~-~~ ~ ~-~-•~•••••••~~••••••,,. ,, 
1 697 • < A CC , B~:;-' P).L T. 1 TEST I F .GE. .1 ll 

1698 ••••• ~ * ~ ~•~ *•~ ~ n•~~ -·~•• ~ •••• ~ • *~~~ 
1699 GN I2 0 ~DD : ~ ~E E 
17 00 JR~ G ~ IJ O <ACC ,BE XP) 

1 70 1 I- ..... -V H : • L 
.,-.,., . -· U11 .\C. ...J 

DD<P , B 

<ACC , !> E XP) 

• L T. 

~ -~ . ur . 

1 7 0 2 
1 703 
170 4 

L DA 
DQ R 
.JA P GNI25 DO tH OS CIL:_ATE: 

1?05 
1 70 6 

L'DA 
'" !_: B I 

·"iC C ' B 
0..:·3 146 

• 1 IF BEi{P . LT. - 3 

rF BE XP . GT . • 
• L -3 

7~4 ) 

V2 

D. 1 
D. 1 
II • 1 
D . 1 
II . 1 
D. 1 

()7 
07 
0 7 
07 
07 
07 
07 
07 
0? 

07 
0 7 

07 
Cl7 
07 
07 

07 
07 --• 
"' ' (: 7 
07 
07 
07 
07 

I) ? 
07 
07 , . .., 
v ' 
C7 
... .,. 
1,; ' 

07 

01637 
0163 3 
0· • 6?/l ... . ...., ~ 
0 1640 
Ol6 4 l 
01642 
016 4:3 

.0 1644 
01645 
0164:£. 
01647 
01648 

016 ·~ ·~ 

01650 
Ot65 i 
0 1 65 2 

. 1 -"r:"' u t:• ~.J .j 

01654 
01655 
Olf-56 
0 1 (-":::-:o 

J. .; ~~ 1 

01658 
0 • . - .,. .... 

J. ;::. •J =' 
01660 

0 1€.6 1 
0 · 6'~ - i 0 c 
0 ! 663 
0 1664 
0 16 6:5 

0 1-" C: ' .a.CJvU 

01667 

07 OJ.E.68 

· V 2 

V2 

V2 

'17 . . 
07 
C' 7 
0 ? 
07 
J7 
j) 7 •• • 
07 
0 7 
~ ' 
07 
07 

if 7 . . 
.... -.· 
'.J •• 

07 
·) l . .. -... 
~ r -. .., 
·J I 

~ -· "' t' 
~. .... 
• J ' 

fi / " . 

U7 
07 
•"'\ .-, 
:. ,. 
0 

. ., .. 

. -:_· / 

07 ' . 
C7 
~ ·. ,. -. 
,, -
·' I' 

r: ' 
( ... 
:JI' 
•. 7 
•J ,., 
·-· " 

.·! ' ·- ' ., .., 
l ' 

0166 ') 

f.lj.~.79 

(J lt,8 0 
0168 1 
o 1 G 8 c· 

01688 
01684 
(•i-OC"' 
... . b•..J...J 

01686 

01637 
I•J 1 C:: C• C ._ • •• _. '...1 

0168~ 

() 1 6':?0 
c 1 6 9 1 
0169 ::-~ 
0169 3 
(o 1 t". •::.: A 
""' .. • " y 

0 1 E " ._, . .... ... 

0 1 f: •:0 ;:., 
· ' / J 

016'3? 
0 l 6 9 8 .. .. ,.~ . .., 
v ... o:7;, 
r)170(! 

0 .. ...., r. • 
L I' U L 

O I'?Q ·::> . ,. ·-
0 '"'0"' • ' -J 

0 17 0 4 

0170~ 
01706 

' 

' 
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E . 2 VORTEX LISTING 

001 4:57 
001460 
3 01461 
~ 01 462 
-o 1 4~"'u "" b ..... 
i)01 4E·4 
00 14E.5 
l') l) 1 466 
00 1467 
' •• ·1 :".1 " A ~ o"\ ... ..y ... 1.,1 

::·; 1472 ... ......... ..., .-. 
... ..: 1 ... I' .;; 

.·. c ! 4 7 4 
,., ;; 1 4-..:; 
~· v ~- ..... 

oot...; ?t. 
- --- .. 
v oJ 
.. -'I -- • 
' ' ' 

00 1 "'"' I ,,J\.o ~ 

;•1 t"' ·' v 

00 
.. ~ 

, n 
-· u 

,. n 
,J l l 

(' f.: 

.... . , vu 

-: c:: f ' t ..,. .. _ ........ 
1503 
1 50~ 

~ .. ,.., ,. 
J. ._r \.1 u 

1~0 ? 

1510 

• •• 1P 

.L .,J ;. .i. 
1 -=:: , -=-
- '<..J .AL-

1 C:01 "':) 
.A _, .a. •J 

"'J 1~17 

00 1~20 
(" !11 521 
·. n, ~~c."' 

"'" - ' · 
,, (' 1 .. -· ...... .... 1.. ...J c. ...:.· 

001004 C! 
001517 R 
001016 A 
001 5 0 6 R 
0 1 600 4 :1 
0 0614 0 A 
"" ' 46 - · "' ._. .,j 1 ...;) .. . 

oo 1004 r~ 

00151 7 F.: 
OOI.OlE. f1 
00 1 50 6 
···1''10 "'" .... fj \, ._1 

006140 
D 146 2! 
uu1(10 4 
:) 01 5 1 7 
,., 0 1 n 1 -· u ... ... . o 
C 01 5 C~ 
G 16 00 E. 
C0614 0 
" 4' ~ 1 ~ .;. lj._j ..... 

nn • no ·· v 1,.1 .1. u "i 

001 5 1 7 

n n t ,.., ,.,. "' uu . ..Jvu ... 
1~6 02-1 
0 560 5 2 

00 6 01 C 
~ nc ~1-:• u ..._..., ._ ... ..... 
0 0 650 :':. 
CO:S 0 4 C: 
OC l ODC 
001 5 1 0 

010423 
0 560:5 :::: 
126024 
0 560 2 4 

0 0601 0 

A 

.~ 

.~ ... 

R 
A ., 
...... 

<;:• . ' 

~. ... 

:1 u l 5 2 4 0 0 6 2 1 3 R 
n ···, C:~&;,. , ... 0"''""0 "' " 
•.J · - ... .._, ~ ·-· v ' '-' ._1 """' i ' i 

0 0 1527 
0 01530 
"t t ', I 5 .-, 1 "' "" . .;.. 

006010 
0 0 

..... . , ., • 

..::. .... , .) i.l 

oot.sr5 

':' 01533 01605::.'i 

nn 
J 

1 ~ .., .... 
... --· 
o~~ e-.~ 
J. ..J • .;. ...J 

15 3 6 
'1 " 1::" ':17 
·-· ... ..J .... .r 

0 015 40 
·~: :) 1541 
(ln .. c:- ... ? 

-' _. ,_. "+ '-· 

~: 01~43 
(• (', .. *" ~ ... . • ,, : J. ..J .. ~ '"t 

:J O 
' " y J 

1 C:4C: 
~ ~ J 

.. c.,· 

.lw~b 
("'o t\ 1 ft ... ~ 
.J .... • • ..,.f · 1" ... 

0 0 1 «:"' 0 ... w ;,.t ..... 
... ,.. .. c;;:rr:• 
•. •J ! . • .... .j .!. 

.:~ 0 15 52 

001553 
(l 0 1 ..... ... 

.., .._, ._r ' T 

'JC1~5~ 

,, 0 c:- .-. " • u ,J ..;:.. J. ... 

0 5 60 5 5 
0 01 000 

006010 
~n'*tC""""'*' uuc .J .;. .; 

0 06505 
C 05 0~ 2 
0 3 G0 5 !:i 
055 ~ [) 1; 

0051.4 ~ 
07 6 D 5J 
1460!17 
146200 
OO !. Or4 

(', 

' '• 
A 
A 

·"' M 

.., 0 1 r:• r.t ~ (l f' .. ... .. ? .... 
•.J .J ~J '=' .· J. .• ) 't .... ,,:, 

" 0 1 r , -; -.l ... - ~~· 
r • . ·~ ... " 1::560 

0 0 lOGO 
004,1 -~ 

1707 

1703 

1 7 09 
1710 

1 7 l 1 

1712 

1 7 13 
171 4 

1 ~! 5 

1 ?16 

1?1 7 
1 '?1 '-" .. ..... 

1719 

1720 
1 7 ~· 1 • • • 
1722 
~ .,. ........... 
J. (' t:_ ...:. 

J7 24 
1 ... .,~CI' 
.. •• ..... ..J 
4 7 ~C • , ~ v 

1728 
1

., _,,.., ,. c. :;1 

1 '? ":' !1 
( ·" ...... 

l "'"l . , .. ,:) 

173?. 
17~-:'1 
,._ I ..J o.J 

1 7 34 

1736 

1 ... -. 7 
t' .;, ' 

17 38 
1739 
' 7'! 1! 
~ ' ' 
174! 

1742 
• . , 4 ., . , ~ 

17 44 
\7 45 
1 7 4 6 . ""' ... -, 
,1 ," .. ,. ; 

1 7 4· 8 
1?'43 
1750 

• ~ c • 1 J. ,. ..... • 

17~2 
17:'13 
1 754 
1 755 
1 7 5 6 
1 - •. 7 

; ~' 
... ..., c- t"t 

). (' ·-· "=" 
1759 
1760 
1 761 

\I$RE P.S 23 LISTING PAG E < 73 5) 

-.. , . --tJI1 .C.C ...J 

J AN 

!_ D A 
SU BI 

JAN 

J A tl Z 

l_ I I f~ 
$ UB I 

) (, ' l . ,., , , 

J A t~ Z 

LDA 
~ UB I 

fT .., ...... 
I £ , t-1 
~ ., ~ ,\ w .C• 
~ .. 1 ... 
~ ' .. 

t M 0 
..J I t I 

, ... J·-o 
Utl&...)o 

Gi-: !2 5 

AC C + l•B 
03 1463 

~ .. ' r ·::- 0 
0..1 I ' • "-' 

.- ' I ~ ..... c'-1 I .l ':. .J 

" .-. ,-. + .~. .... 
M '-" "" C.J D 
... ~ .. .. - ."'1 
1.) .1 ..... ~::· .:J 

•":'·1' 1~5 ~ ' ... 
(;C C :- 3 oB 
C ct S 31 5 

G r·' I"'O I 1 .,_t 

,- t' I "' n 1,.~ I • ..J V 

TES1 

TEST 

TE~T 

TE S T 

LO AD 
"' H~..-T ,.) ~ ' I 

~~ORD 

l~ORD 

~40R D 

WORD 

SHIFT 

W.~Y~~-W.~ ~~ ~~ ·w.·~~ J -W.W. ~· ~~~~- -- ~ W.*~ W~ ~~ 

)!( ( AC C , tf:XP) .L T .. 1 ~1ULT 1 PLY BY 10 w. 
~-w-·~-• - ••••••w -•• ••••• ••••• •• •••w •• • . • W • • -. "" l F. .,;, ,"fT. , ' ,•• ,-,r,. W. W , N ,.,.. , , , . !" • • ;.-; ~ ;otr, ·;p; oy, ..... ] ,• , ;t; ;.,. ,-., ;lf', ;,. •"• ... ;o~ .~ ;II'; 1'\ 

GNI30 1~V PA B ro ~ R , CDUNT SET S !~ IFT 

O. LT .. l 

1 • '·- T • • 1 

·-·· r 1 c. • ._ • • 

3.L T •• l 

COUNT 
1::J F'O S IT l lJN 

co tn-: T TO 4 

,.r- .. / ,... B .. . c .... . - ' E U 11 F' BINARY EXPONENT BY 4 
-:"" T " • 
..:. . ' " 
f- :J S H J 

Pt.: S: H J 

'f,f.:' '·' PoB 
. • . !' 
• .. • 0 t ::, 

'" . (-· 
• • .., I 

"E '._Jo • • .. ·, 1 

(: "ll i.l 

-~~ ---- ~ ~ ~·--~~ ~ ~ -- ~ ~ ··· *~·· * GENERAT E DE CI :· ~~ DIGIT S ~ 
~-~*~~** ~~ *~~~· ~, · ~ ·-~~~~** * 
GNi so M0 1' BAE ~ c :~B .cHBPT 

r:NTL2 '..1 0 I 4. 

T " ' ,. .. ~. i1o'r.. 

:; :;- IJ J 
; ...... . ,,: .. ' 

L tl X 
"' - r . .:O • H 

J. N::.R 
~.. .,. .... 
..::. 1 A 

S U B 
::. U.E' 
: t:• f t .... ' .. 

·~ ' I C' I l t., t·-

E •r- t · ..... '- . 

.. .. ,.., t ' T"t 
i , ~ .: II ~ U 
• ' .. f'! 
I ' ; , '.' 

~"""'' .......... T B 
~ ., .o r ' 
tt ';I' .... ' .. 
.... . 1 -
: .. • "t · ) 
r"' I _!'"" ..., T' 'r_'t 
t.,.. ,, t . .,. I J J;l 

.-·- '-' B B . l- . . ' 

: · !! 1 ·1 , B 
f , N ,IL2 

s: H I .- T - r . .... T r- L' T 
r:. ~ ·.l · · 4 

AC C 

DRUP DECIMA~ ~ XPON E NT 

L O:JP TIL L r.to t--1 ' 
,..; • • I t:._ 

INIT1f) LIZF. _ ... L' i:• 
'~ ' I o ...., 

.:. D I ... 'T' r· r. r - ~, 1 • r (, 

··· ··rrP ' "' i'l-' '- L.. l 0 'v' E ~: f-" l !) W 

PO lrl "!" 
~ T . • t · 
-..> """" •• , r ... 

h r- .-. ~ • .-. 
1-i "_,.\..o- · ··~v 

'X A T, " 0 "' '"( c .. r.· • • r -1 • ~ , , H .-. J 

IJ EL.:!M S:.L DI G! r 
~ t.:' ~· • ., r.r ~. r:· r:. v ... • .: · .f'. ~M 

'j. ~ T f ' -rt n 
t - • A • • ! r._. ;'\ 

Lo " " .. '·. ,--

... '( ., 1' 
r~ ' , I 

T I I. L 

FU~G 

• 

CHB 

GENER ATED 

'' ~ y '-

.. ..., 
v c:. 

V2 

' ' ,..., y.:. 

V2 

u ·=· y ,_ 

fG 

•~~••••~~ c: •• •••• ~~ • ••~•~~~~ ••*•rY•~K• ~•~ ~· 2 ~~~~~-~~~•••• ~ ~~•••~ ~ ~• ~••~ ~ . ~ 

liE 

• 
liE 

G E T 

fUNCTIO N! TO 

ENTRY: ITEMAD 
X TM INC 
lT 01;.iC 

~ X T L 

ADDRE~ S- OF 

I 

r·j l=- ' t T ... I 'r['•' I • I I 

D ~. R E 

f / 0 

ADDRES S OF PR EVI OUS LI ST IT ~ M 

( G N 

' T ... T i .,. .. ) I 

~l 0 R D I IH.' R E T1 E t-1 r L >: T W E E i"-1 >_ ' . ~ i'l <: I'IT S n F L I S T 
CCUN T Of WOR DS REMAit:!liG t ti L I ~ T IlEM 

I TH1 

07 

I) ·-. ... 

1•• ~ . -- ' 

- . .., 
IJ ... 
('t ··.~ . ' 

--, ? ·- . 
' ";> 
v ' 

..... ·~ 

I ' / 

(J? ,., .... 
t_, ,; 
•' . -. .. ' •.. .. . ·, .. 
·-· i r· ~., 

·_I .. 

0 7 
r. 7 
·~ ,· 

' ' ..., '-' . 
., . .,. 
... •.· 

,, 7 
v ' 

C? 

r . - 4 

IJ :' 

(' ·:o 
"J ,• .-. .., ._. ( 

( ! ·; . ,. 

. • ·. ' 

.-. . , ,- . 
- .. 

! ' 

,., '? 
J ' . : ... ·- ' 
·~ ·- .. · 

f'• ' :" 
·~· ,. 

., ... - -

.- ~ 
I - • 
u ' 

. . " 

!... .• - ' 
' I . • 
• .. · ' 
.~, . ? 

! I •' .. .. 
~ .. ·• .. 
' ·. •' - . 
:1 :.> - -.. , -.. 
·. .. 
( . . .• ·. .· 
' -· ... : / 
~ ., 
·- ' ,. -. . 
,-. · ~· 

' 

017(17 

0 1 70 8 

01709 
0171:) 

0 1 7 1 l 

fl 1 7 "[ ~·· ._ . . ... 
01 7 1 ~.: 
0111 4 

0 1? 1 0: 

0 1 ? i 6 

01 7 1 7 
0 1 71 !~. 

. , 1 ..,. .. .. , 

l,l J. ,. .1 • 

r 1 .. ., ~ ·, .I J. ,- c. L, 
Ur"l 1 "7""'~l 

., I C. 

0 1 ""'":\ •") 
~ ... L, I ' 

rs t .. ., ....... . \,; .. t.:. .:;. 
t) 

0 
1 

..., .. , ,• ... c. !;._. 

1 7 ·:.~ r:-, ... .. ...... . 
0 1 72 .;1 

lnJ " '7 '=- ·~ .1 •• c .. ... 

0 1 -~· •;:) •".) ' .... .. 

,-, . ~ ..... .. ..., ,, ,·.:· • .. .. 

.. ; -, :. 1 
~ J ,. • 

... . .... .. .. 
.) \ ... '·I' ,.., 

( · 1 -.A •=l 
v .. • " t • 

·:: 1 7 4 ' 1 
'1. 1 ...... t..." q 

· ·'-' ~ . 

:)' "7"' 1 J, .. •J 

,, 1 7 ; : .... .... .~. ... ..:; c 
"!1--&: "'. 
.. - ... ...J ... 

i) 
;) -.-: ... J. ,. -..) ._. 

''l • ..., c:: ~ - ,. ..... ·-
r_1 1 -;· t.-: • .•. . J .• 
, ... .. --,r . 
oj I <I' •,) : • 

"'! t ' J t :" ., 
!, I •,} • 

' I • .... .. .. 
•.. J, ,.., i':'J 1.1 

i_: j ?..:~l ·' ,_. , 

-- - ··--------·------ ---~--- .... 4-- .. -- - - ---·---· ... --- --------- .. - ----- - ·- - - - - - ··- - - - - - ------ ----·-- - --------·. 
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E.2 YORTEX L·IST1H6 · Y~RERS PROG R~lM PAGF.: 24 LI STI I'iG PAGE < 736 ) 

.. . ' .. 
•' • I ' 

016113 A 
12611~ A 
0 ~61 12 A 
016114 A 
00~311 A 
001002 A 

' .. . 
1762 • . ~ 07 0 1 762 
1763 • EXIT : ITEMAD = ITEMAU+ITMINC • 07 017~3 
1764 • IF ITEH ~C .LE.O EXIT TO USER PROGRAM * C7 01764 
1 76~ • I TE~W C = IT EM~C-ITMINC * 0 1 0 1 765 
1766 • ~ ~7 0 1766 

1767 ~······~········~~~·····-~······w.~·~·········~·-·······~~~···········~ * 0 7 01 76? 1769 GNL ADEBB ITEMA D•ITM INC .I TEMAD BUMP LIST ITEM ADDRESS 07 0 1 769 

1770 
1 771 
1772 

l.DA 
DA R 
JA P 

IT Et1WC•B 

(j ~'II . 2 

."1 '? 
'• I 
... , ., 
. I 

07 

017?1) 
Oi? ? i 
0 1

-, ..,., . ... ... ,.._ 

0·0 1 :161 
~ :J1562 
0 01563 
00 1564 
00156~ 
001566 
~· 0 1 s 6 7 
00 1~70 
0 01 571 
OOU572 
0 01573 
O::ll!574 
001575 
00 1:576 

0 0 1 6 1 0 11 
006010 A 1773 LDAI l:iNL 2 

OPSfKP•B 

OP S TKP oB 
0 • X 

LIST ITEM rlNtSHED ? 

YES V2 0/ U• 1 " .., ·:· , " ·-· 
001610 R 
036000 A 
00 5 3 44 A 
07 6 000 A 
05500 11 A 
010422 · A 

0 01577 036016 A 
001600 03~000 A 
00 1601 00~344 A 
001602 O:i:JOOO A 
IJOH·03 00 ~ 041 r.l 
001604 036016 A 
.:: Ol6Ci5 O::l~ OGG A 
00160 5 0 0 1000 A 
CC 160 7 000101 R 

e'J l610 016114 A 
0') 1 611 l461l:i A 
0!:!: 6 12 056 1H· A 

""161~ :.,; ... ._, 
'J 016 14 

001000 A 
00411U R 

1774 
1775 
1776 
177 7 
1778 
1779 

1780 

1781 GtlL 2 

178Z 

t nv - , ... 
DXR 
STX 
STA 
LDA 
PUSH F' 

JMP 

SUTB BB 

POP.J 

CE X 
PU SH RET URN ADDRESS GNL2 

PU SH EXI T OP 

EXIT TO VSFURTIC 

\. ~ I ._ 

FG 
rG 

V2 

u? 
~· 7 vl 
01 
0? 
07 

.... ~ 
vI 

l TEMt.IC t ITMlttC, lT f.MWC DE CREMENT L IST I TEM WORD COUNT 

EXIT F G 0 7 

1783 EJEC • U/ 
1784 ~~-····~·~····~~- ~ ~····~~····~· ~ ········~~~-~~~·~ ~ ~···· ~~ ~~~···~ ·F· ~ ·* · 07 17 8 5 • • 0 7 
17 36 * PRDC , £S S G OUTPUT DE S CR !F' TO RC GDU ) ~ ~-~;> 
1787 • ~ 0 / 
17 88 • fUNCT ION : TO PROCESS OUTPUT UND ER THE G FORMAT DESCRIP r OR : SRG W.D ~ ~ 7 
17S9 ~ ~ c ~ 
1790 ll! ENTRY: DI REC T f'RD M FRS • (. / 
1791 • OU TPUT NU MBER IN C~CC, tE X P) ~ 0 7 
1792 ~ WT = U ~ TOTAL FIELD ~!DT H ~ 1: ~ 
1793 * DT = D = ~ RACTIDNAl FIE LD WIDTH • ~7 
179 4 !f. ~ [1 :: 
179~ ~ EXIT : DIRECT TO EOUT IF <ACC , DE XP) . LT •• 1 OR .GE . 10-~n T N 0;' 
1796 • OTHERWI SE DIRECT TO ONF' ~liT H * (;/ 
1797 • DT = DT·- !1EXP ~ (' ? 
1798 • rn.1 = DO~ P .• , ·.),~ 

179 9 • XFW = 4 ~ G7 
1800 • XFL "' 0 ~ t) ? 
18 01 ~ * 07 
1802 •••••••~-~~•••••~••••••*••~••••• .r ~ ~••~•••~~••••~•~~ ••••* ~• *•*••• ~~ ••• ft ~ :17 

0 01 61~ 
0 0.1616 
00 161 7 
0 0 1620 
OC16 21 
0 01922 
H1 6 23 

A 1804 GOUT LDA D~ XP 1B GET DECIMAL [XP ONE ~ T ~ 1 0160:5!' 
0010 04 
0 00 352 
1460 54 
0053j 1 
001002 
00035 2 R 

A 1 8 U 5 , t f.. ~{ r :) tH F' R 0 C E :;: S A S ' E ' 1 F )j E X F' • L T • Z F. R 0 ~: l 
R 
A 
A 
A 

001624 0160SE. A 
001625 05605 2 ~~ 

1806 
18 07 
1 l3()8 

1 so 9 

S UB 
DAR 
JAF' 

110'./EAB 

... 'D 
..J J ., 

rour 
DT,Cl1UN T 

PRO CE:)S . AS ' t:: ' • GE. 

LD ~D S I GNifiCANT DIGIT COUNT 

• 

D 

,~, I . , .. ., 
.. 01 

I I ., 
- ' 

0 177 4 
01 7 '} 1)' 

( I . _1 

0 17 7 C 
0 17?7 
fl -•?0 ~ 1 ' I • • • o 

0 1 7?~1 

01?~ '1 

( . • . ., t-. .- . 
I r • ,. ·. ·- ,_. ~ 

11 .. ~"7 <.o ·• 
·' i ( --· ._, 
~· ~~f--1 u l. •• • ·=· .... 
G 1 .7 ·=- •:::: •. u J 

r. " ·'? 0 -= u ... ,· v .... . 

0 1 
... ..... . .., 
, .. 0 ;' 

0 178:::: 
U· ·7v•::'J 

J. , ._. ..... 

0~790 
017'3 1 

(j .. -, f.,j ~ 
0 .&. .. .; • •. 

•) 1. 7 9 ::.: 
IJ~ 1 7 ·.~· . ... , M. r 
(' .; .., ,o.• ~~ .j,,,-:1 .• 
0 1 -:::· () (· 

r .• . J 

(J•-;-:o .:.:. ··; 
.... • · ' 0 

I) 1 ? 9 :3 
.... 1 --; ··:· ·.; '. 1 •• .,,. ~ 

o~ j Co ; ·. 1·1 oJ,C• •.•·. 

'J' • 8' t! • L o... • 

o t:;:o ;:o 
'1 180<: 
'• • 0:• ,·. c: v .t. v '-' ..} 

... 1 ·~· ,~ .c. 
0 . ... } · - · 

( I , ·~· ; , -. ;, o,. 0 ..... .. 

.-, .. o:: ; ·::· 

... J.. ·- · ·-· 0 . 

1810 PUSHJ R I~ D RO UND DEC IMA !. DIGIT ~ r· RING I• ? '"I ,. ':' '! .~: 

.. • . _. ~ o_o ·" ••• 

0016 26 006010 :'l 
:J 016C!7 006032 R 
')0 1 630 00650 5 ~ 
(!0 1 631 00 ~042 R 
00 1 632 0 1 60 56 A 
' · ; 1 633 14 605~ A 
0 0 1 6 3 4 f) 0 1 c 0 ··~ (-. 
00 1~~ 00035 2 R 
Q0 11~~0 :i6 0 5 6 A 

001 i:~7 0 1 0423 A 
oot 6 4 0 o~.::- 17 ·> A 

00 1641 OO:iOOl A 
C0 1 6 4 2 0 :5617 :3 A 

1 811 
18 12 
1 8 1 3 

1314 
1 81 :5 

181 6 

11317 
0016 4 3 0160:55 ;4 
')1) 1 6 44 0 ::5610 0 :'l 
0016 4~ 001000 A 1816 
00 1646 000337 R 

t DA 
' "E ...,, v . 
JAf'l 

ST A 
l'l DVPAB 

ZA P. 

MOV BAB 

. ; M p 

1819 EJEC 

D E C R E ~ E tf T r R ::! G T I 0 N A L f I E L D 
P~ O CfS S AS 'E " ON ROUii DING OVE RFLOW 

nr ,n 
( i ' !J R, X F W SET EXPONEri T F IEL D WIDTH TU 4 

•: c- L " . SEl' F~AG TO BLAN K O ~T E XP O ~ EN T F IELD 

LOAD I N T E ;j E. ~: F I E. L D J.J ! D T H 

I' EF P RO CE S S ~S " F " DE SCR : P TOR 

1820 ~••••••~2•••••••*w••••••••••••~~~ ~ ~••••~~ - •~•·~~ =2•~•*••~~~•~••*~~ ~ ·~~• 
18 21 ~ • 
1822 lit P R 0 C E S $ H ~ f. S C R J P · T 11 R < H l IJ ) ~ 

. . . 
• 0 •• • 

,o_... . . 

-~ _, __ ------------------ - -

-, .. . ' •. . 
:: . , 
c ::-
l . .. ,' 

t"o .• . " -· . 

q ·".· . . 

• • ~ o .. , .. • 0 

-· ·'· ·-=· .•. ,:· .... ... :--. . ·, 
:J! •-:• .j ·· · 

,... .,.. •• ,A 

'·' •0 ·=· .i. :-r 
, ... 1 ,.., -: =-0 
•.1 I. V .' .... : 

r t ·=' ., ;~ .J . . ~.• .L o 

IJ 7 !: 1 R "' r . 
0 • ,_o • ~· .I,. • 

' ., 
·' l 
r., ; -. 
b •· • 
, i ·~ - . 

.-, 1 o-0 .. o-. 

;. • -6. o':o t :--
f". '!t') ~;.• 
141 , ' ··' " ·- •• 
.-. ~ ...-.. ·~ .. 
J .i ;:o,·-:. t 
,-. i ·=· ·:.·· . 0 

.. .1, ·-· ..... lo, 

• 



E.2 VORTEX LI S TING 

001647 
0 01 6~0 
00165 1 

OC1 6~2 
.' Cl653 
.)Qlf-5 4 
, , 0 .• 6 "'-... J. ..J ,., 

' ' 01~ ... -•' b ..J b 

0 0 1 (,57 

00 1647 P. 
00 1 6 4 t'' R 

0 161!5 0 
0010 1 C 
00 1 7 10 

00 :5311 
OOUJlO 
00 166 0 
0~61::10 
00100 0 
0017 2 0 

0 01660 016011 !"'i 
·)016 61 O~ E.C: 21 A 

U0 166~ 
00 166 3 
00 1 664 
·'"1 6 € "' .... ' "" . ,_, 

"01F "'" u .. ._,, v 

' " 16 71 ... J ,. .1,. 

'J 1 1.:?·:-., .. ... v,._ 
'"l E""' ~ .. 0 1,.. • , ..... 

UOlt-74 
"'~' 167 5 

:];.!1 676 
.~11"\1 "" ~- ., ..., t· , .. "'' 
80 170 0 

006 0 1 0 
00 1 7 5 4 
006 505 
0 050 <}2 
006451 
"o · --o~ u J. ,.. .J 

oce.o1n 
001 -o-~-. 

l ..J ' r 
nnb" '"'O'~ .... ~, ••• "' -J 

0050 4 2 
006 451 
00 1 12 1 

.. , 
"' 

01(:.06<~ A 
00531: .:s 
0 ~6062 :, 

00 1701 0 1615 < A 
):. 1702 C06'!-l! A 
' I 0 ' 7 " ~ 1.: .1. v ..,) 
:1 0 l I 0 4 

OOI7 05 

(' 0 1 ~l-,~ J ..,; ,.' 

··•).t7 1 0 
001 711 
00171 2 
·~" ''1"' ..; .... .. ~ ..J 

.-,,,1 7'4 
·-· ¥ .... 

J01 715 
0(! 1716 
00 1717 

00 1720 
00 17c1 
00 1722 
'J0 172 ::.~ 

onl.'2 t!'~ 
·.:0 1 7 2~ 

o:l01 726 ·:··,-,,? ... . ' .. ... ( 

001730 
1)0 1731 
;} 0 1 7 3 2 
00 1733 
"0 1 .... ~ · IJ t' .;• "t 

001730 
04-61 5 0 

0 1 60 62 
00531 1 
0 5 6062 

0 1 61 2 5 
(1053 11 
05612~ 
001004 
(100475 

016 154 
006411 
00 173E. 

... 
~: 

A 
A 
l~ 
: l 
<> ,, 

A 

~· R 

0060 1 0 A 
00 0115 R 
0 0650 3 ::1 
00~1)4~ ~ 

0 1 6(1 11 
0~ 6 (!21 

0 16030 
0~6(164 

006010 
003 :5~7 

006505 
00~0 42 
""'n•~"' v u l _, v l,.' 

A 

R 
A 
R 
A 

1823 
1S24 
13 2~ 
1826 
18 .,.., 

' ... ' 
· s~'"' "' .:. C• 

1 8 29 
1830 
1831 
1 .~ ..... ""' ·=- .;.. c:. 
1833 
~ ~'"\""'\ flO 
J. v .,j ... 

1 83 ~ 
1836 
1 Q ":".,. 

'-' ~' 
1 ::; 3 9 
1840 
1842 

184~ 
1S44 
1 s :~ 5 
1846 
1 8 '·l-7 

1848 
1849 

1850 

18 51 

•oc:-C..-, 
.L -..:• ._) 

1 853 

1 ,.,~-= '=' . .J ... ) 

'""'6 l O..J 

1859 
1 8 60 
1 8 61 
18:52 

1
,, _.,.., 
._, C• • ~ 

1 86 4 

1 8o 5 
1866 .. ,.. ......... 
.&.001' 

1868 

1869 

1870 

1871 

1Si'2 

V$R E:F: ~: PROGF? AM PAGE LI STIN G PAG E < 73 ?) 

FU NCTIO N: TO PR OCESS THE FORM AT DESC RIP TO RS 

~I H • • 

ENTRY: 

EXIT • • 

• • • •• • 

~ - FI ~ L D WIDTH< - 2 ~~1 5-1 
HIN : IN PUT ENTR Y 
HOUT : OU TPUT ENTRY 
Q F L - 0 ~: H • • S P E C I F' I E R 

= 1 ' ... ' S PECIFIER 

DIRECT TO FRS 

FOR • • • • • DESCR IP TOR) 

~ -~····~ ~-~--~--~ · ~····-~~-·····~·····~-~~~--~-~-- ~···*········· ~ ~····~ HIN EQ U !:o! .. . , 

HCl UT EQU * 
T;?' AB QFL • HI06 

~~~·····~~····· ~ ~·· · • ' .. • • SP~ CIFI ER ~ 
~•~•••••~~~•••• • w~~ 

DAR 
J AZ HI02 

HlO ! 

HI0 4 

ST~ 
J 1·1 F' 

o u~H · . ~ ..) 

BT 

T ? All 

Q(J.,B 
1-: 1 0 1 0 

,._,... .... ,..B " .. CB 
Hr ~ • .... '""' -lo, 

' .... -
•• - L• 

AR S T+QT,HI04 

·rL .... ;..... 

AP.~ T+(;!T,FR S 85 

Fr~ P T 

C!FL •B 
~ •A ,._ .... T 
( II . I 

-~~••••• ~ •••••~ ~ •n 
»< NH .. SPt:C IFIE R * 
*•····· ~ ~~-··•• « * ~ H I 0 6 !lA B ;I 

'AN 
~ " 

T S AB 

!l'll!El)( ~ll!-*'« 'r. 

ll It!PUT • 
!l! ~ )f. • ~ :~0:1! ;1! ~ 

H J: 0 1 0 ;: , r $ H J 

~10v' BA:E 

NOV FAB 

J ~· p 

f'Ft:$ 5 

R ~J F'L, 1-JR, HID15 

~CHAR , F"CHAR 

r-· c H 

.. .. ~.j 

l "f .L f l 

• 

TEST IF H '"'"' .._: f'_ • D[S CRIPTCR • • • • 

QF" L 

YES. 
AND 

:S ET 

:?. '? 

SE T QF L ::. 1 
INPUT CJ VE: R 2tiD QU OTE 

TO F :JRf1 AT STP. It!G 

JN P~T FOR MAT CtinRACTER 

IS CHAF:. A G! U::JT E ? . 
YES • I liP U T r~ E :,.; T C H A ~ r~.: T E R 

lJ ,-,. 

EXI T FOR MAT SCAr! S HlGL [ 

~ ,.. 0 •• "' E' C " T I " E &.;. ;_,. I' •) • t.) Y 

\'ES. 
BACK 

? . 

SET 
' . 0 .... 

QfL --
'QO ·>i" T 
I ' ' ' f ,-. I 

I" • ' ,., T' r- ....... 
~ '-' lJ J .:.. ...> 

2 
PO I :iT ER 

~'"''='LD • J ••• • WII: TH N 

BAC K 

E XI T tJHEN ~fi:( T1 
, J.·- - .J EXHA US TED 

I liP U T BUFF::R 

SET SC B TO FJRM AT STR ING 

PA IR 

V2 

QUOTE 

FDR ~1AT P TR 

V2 

V2 

MOV E CH AR ~ ROM BUF FER SC B TO FORMAT S CB 

P UT CHAR A S T E~ IN FO RM~ T STRI NG 

P R , .. (" , .. ~ ..... u .... r. ........ -~ 

vz 

07 
,... 7' 
' .· ,, ..,. 
' , 
~ ~ 
1, •• 
' '7 IJ •' 
07 
" "? '-' ,. 
J .7 

1) 7 
07 

0 .:: - ~ 

u ·' 
.-, 7 
·- ' 

') ~ t ,.· 
' . , 
I} ,' 

r; 7 
07 - .., u f 

C? 
('j 7 ... . .. 
. . v' 

1•• ...,. . ' ' . 

01 823 
0 1 8 2 ·i 
0 1 - ... -::: c.. ":) 
0 1 82Ji:, 
018 27 
U• 1 ,-. ':I 0 

0 .......... 

01 82~~ 
01830 
0 ! !::3 1 
,.. 1 f"• ..... ... 
'· ' C• .;:.. ,·.:. 

018 34 
0 1 83~ 
0 18 3G 
01 0':• ' ... """' ,.• 

01 ..... "':,·~ 
.. 0 ~ ~ •' 

0 18 40 
0 1 s 4 2 

0 1 8 4 3 
01844 
0 1 84~; 

01 ~: 46 
0. 1 C• 4 '/ ·-· (' 

018 4 3 
018 4 9 

" l "' r:- r .... . 0 ..J .• 

0.7 0 1 853 

n · :-
• ... • r 

•. 7 ,. 

... ..,. 
vi 

•' ~ 1,.~ ... 

07 . .., 
1: / " 

I' --:-. ' - . 

. 7 u . 

f; 7 
A -, 
.; { . .. ~ . . . ..... , 
:. /" 

1-, 1 C• t= :I .• .v..J •·. 

0185(:. 

\Jl85? 

,-, t ,.., r: ,., 
') ·:> .. J 7 

"'' "I ·=· .. t. ··~ t;,·b·.• 
'• l .-. ,. I :., C· ;. . 

(:1R62 

0186:5 .... .. ,..,_ , . ... •.• t o ···-=· 
0 l 8E7 
n 1 ,-. ,_ ,., 
'J • .:,.. t' •. -. 

0/ ~1869 

07 0 1 87 ') 

07 O l t::?J. 

(;7 ,, 1 ·.::-. 7 ~) 
1, 1 -- - I • 

---·· - -------------------- --- -- ---.. ~ .. --.._ .. _ ..,_,,_ ..... -*----· ~- ... ______ _ -- -~ - .. --· .. ·-- ....... ·----~--- ·- - ·------ -· ·-···--"·- . -- -· . --- . - . 
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E.e VORTEX LISTIWG YtRERS PROGRAM PAGE 26 LISTING PAGE < 738) 

00 173~ 001647 R 

. . . . 
1873 ·······~~·~ 1874 • OUTPUT !I! 

187 5 :-J!lllf.······· 
1876 HI01' MOVBAB 

. 
AF'SCJ,ASCB SET SCB TO FORMAT STRING 

07 0 1873 
07 0 1874 
07 0 1875 
0 7 ;) 18 7 6 

0 01736 016011 A 
00 1737 0560 2 1 A . 

1877 P US HJ !CC INPUT ·FORMAT CHARA CTER V2 07 0 187 7 
00 1 7 40 0()6010 A 
0 01741 0017 54 R 
0 01742 00650 .~ A 
0 0 17 4 3 Ob5042 R 

• 
1878 MOVBAB FCHQR,nCHAR MOVE CHAR rROM FORMf1T SCB 'TO BUFFER SC B 0 7 0 1 .... ., .... 0 ~· •::> 

0 01744 0 16064 A 
U0 1745 0 56030 A . . . 

1879 P :J SHJ OCB OUlPUT FORMAT CHAR ~ CTER TO BUF'F'ER ve · o7 0 1 879 
001 746 0 06010 A 
00 !747 OO Z646 R 
00 17~0 0 06505 A 
00 ! 7 51 005042 R 
001 7 5 2 0 01000 ~ 1880 
0 0 1753 001647 R 

. ~' MP HOUT PRO CF S S NEXT CHAR 

1881 EJEC 07 
·18 82 .......... .'f. ••••• *•;.( .............. lr: . liE~ ...... Jill£ ••••••••••• !lilt! !IIi« ~· •••• lJ.Jillll! ...... 0 7 
1883 • ' • 0 7 
1 S8 4 • I N P U ;T / C l A S S I F' Y C H A R A C T E R ( I C C ) ., 0 7 

' 1885 • • 0 7 
1886 • F'UHCTIJN: TD INPUT AND ClASSIF Y A CHARACTER FROM A STRING. • 07 
1 8 87 • .. 07 
1888 • ENTRY: A~tB = ADDRE~! OF STRIN G CONTRDL BLOC K SCB * 07 
1SS~ ll • 0 7 
18 90 ll S CB<O>: CURRE"T CHARAClER COUNTER • 07 
1891 ll SC~ < 1): STRI"G ST AR T ADD RESS liE 07 
1892 ~ ~ 0 7 
18 9 3 • EXIT : A = SC B<3) = CHARACTER C O ~ E * 0 7 
1894 ~ SCB C2) ~ r HARACTER * C7 
189~ • • 0 7 
1896 ~•••••••~~*••••~••••••••••••••••••~••••~,~~•••••w•••••••*-•~••••••~•••• ~ 0 7 
189~ ········~·~·····~······· .. 07 1893 ll GET CHAR rRDM STRING • 0 7 
1900 .......................... 0 7 

A 1901 I CC LD X ~!C B•B POIN T X AT SCB 0 7 
A 1902 LDA o , x GET CUR RENT POIN TER 0 7 
A 1903 INR 0 • ~ BUMP CURRENT POINTER 0 7 • 
A 1904 sor scr 0 7 
A 1 90~ LRL~ 1 ~ CON~E R T BYTE TO ~DR D COUNT 0 7 
A 1906 XAN ~ OF OV FL SET IF HIGH BYTE 07 

0 1 8 81 
0 1 8 8 2 
0 188 :3 
0 1 "' -=· 4 1,..• IJ 

0 188 5 
0 1886 
01:::87 
018 8 8 
0188'3 
01 890 
0 1 89 1 
01892 
0 18S' 3 
018 9 4 
0 1 c .. ::. 1::' 

v 7 ·-' 

0 18 9 6 
01898 
0 ! 8 99 
0 1 90 0 
0 1 9 0 1 
0 1 9 0 2 
0 1903 
0 19 0 11 
019 0 5 
0 1 90 6 

001i :S4 
0 017~~ 
00 175 6 
0017 :::! 7 
00 1760 
':'::11 7 6 1 
01J l7p2 
;.' 1.1 1763 
00 1 764 
ll0 176 :1 
0 '.1 1766 
001767 
OC 1770 
!J 0177 1 
00 1772 
00 1773 

0361)21 
0 1~000 
(1 4:::! 0 0 0 
007401 
0 0 42:S7 
00 3 004 
0023:5! 
1~046 0 
12:5001 
00::>014 A 
01:SOOO A 
00 3 0 !1 1 A 
002053 R 

R 
A 
A 

1907 
1908 
1 909 
1 910 
1 'H 1 

P. NA 
ADD 
TA X 
L It A 
X Dr 

n. ' X 
L$RA 8 

CLE AR S IGN :S1T 
ADD s ·~ RI~G STAR T AnDRESS 
POINT X :H WOR D 
GET WORD 
RIG HT JUS TJ fY BYTE 

07 0 190 ? 
0 1903 
01 9 0 9 
01'3 1(: 
0 1 '::1 1 1. 

·~ 7 
07 
0 

. ., ,. 

07 

u 01774 
OOJ.77 :S 
0 01776 
001777 
0 !0 2000 
00 2 0 01 

1:50463 
036021 
0:5 :5 002 

• 

034011 
005144 
1"~000 
001 0 02 
001775 
01~022 

A 
A 
A 

191 2 
19 13 
1914 
1 91~ 
191 6 
191 7 
191 8 
191 9 
19 2 0 
1921 
1 92 ::! 

A 192 3 
A 19 2 4 
A 1925 
A 19 26 
R 
A 1927 

1928 

:.~ 0 2 0 02 036021 A 
r ~ 200 3 r. ::;~oo3 ~ 

192 9 
193 0 
1931 
19 3 2 
19 3 3 
1934 
193:5 

0 02004 0 0100 0 A 
~ 0200:::! 00 411 0 R 

19 36 
1937 
1938 

o o2006 oo2ov6 R 1 933 
0 0 2007 000240 A 1 ~ 4 0 
C02 010 000 0 0 1 A 1941 
0 0 2 0 1 1 0 00006 A ! 94 2 
0 0~0 1 2 00000 1 A 194 3 
0020 1 3 0 0 000 1 A 1944 
b02 014 00 0 001 A 19 4~ 
0 0 20 1 ~ 000001 Q 1946 
00 2 016 0 00001 A 1947 

~NA P-I-ll~ 
!.DX :"i S l:F ,J 
S TA 2• X 

-~······~--....... ~ 
• CLASSif Y CHA' • 
········~~ -~····· 

. . 

N V2 NUC 

ICCLP 

NV 2 NUC 

I C' ~ ' . 
fi Cl O 
1 F T 
rnn: 
CQN T 
L D ><: 
I XR 
SIJB 

- .J A f 

LD A 
! F"F 
GOT!] 
IFT 
iJ :·t E 
C Oi'H 
'- D :-< 
STA 
PC?~' 

N'J C 
ti'-12 NUC 
V! I 
~lAP • V$STO 

I f': CC T 

· 0 , X 
:· , ,-. , p . , .. .. 
~ G CC T1 - ICCCT,X 
li UC 
fiV ~ N UC 
\.' f. I 
i·: f-'1 P • V $ S T 3 

t ; :SC B,B 
3 t X 

CLE AR 
p 0 : I'IT 
STORE 

HIGH 
X AT 
CHAR 

.8~'TE 
~ C:B 
IN SC P. 

SET EXEC STATl TO 00 

PDt~T X AT CLASSI Fl CAT IOH TABL E 

GET CHP.RACTER CL A SSiri C~ T IO~ CO~ f. 

SE1 ~X EC MOD E TO NN 

POIN T X AT 
A ·= S C P.(3 ) 
EXIT 

) CB 
- CflDf. 

••••••••~ • •••••~~r ~••••••~••••• ~ 
• CLASSIF IC ATIO !i TA BLE - CHARS ~ 

··· ~ ····~-~~~ .. ~~ ~ ~~~······~······ ICCCT P ZE -:~ 
DATA ('2 40 
D A TA 02~ 1-02 40 
n~ r A C?~ ?- 024 1 
DATP. 0 ? ~ 0 - 0 247 
DATA l~ 5 & - 0 2 50 
DA:A 0 ~ ~2 - 0251 
n q TA 0 2 ~ 3 - 02~2 
DATR n ~ ~ 4 -02~3 

SPF: CIA L CHAR 
BLAN K 
S P r:: C !~l C H ~F! 
• :1 !: rJ T E 
• <' LC F'l PPREN 
• >• RIGHT ?~R£N 
SP EC: ~ L CH t"!l\ 
"+" PL US SIG~I 

• 

F' G 
· r G 
r G 

V2 
FG 

FG 
FG 
FG 

V2 
FG 

FG 

07 
0 7 
•"t . ... ... / 

07 
,... - '1 
~ r 
0 7 
0 7 
') 7 
lj ;' 
1)7 

0 ? 
0 7 .. ..., 
l_i / 

,, 7 
J , . 

()? 
0? 
l ' -, ,• 

' 7 . " 
!) ,? 

1 • . / 

· '? 
"' ' , , 7 
~ ,. 

C? 
0 ... ,.· 
0 7 . ., 
l / 
;J 7 
) 7 

~ 
J ' 
U7 
.. -.. 
~~ .. 
(~ ~'] . ' 

') 
1 .... • •• 

t }. ..,.., J ·-· 

1) 1 9 1 ':1 
') 19 2(1 
" . ..--, ... ~ ;.; .;., ,:. c. .1. 
r. ~ ·=t .-. ·• 
IJ 1 "" L: t::. 
•) 1 c, ·:. ·:. 
..... ..- 1-. •J 

IJ" ~ g ::· ~i - .. ·- "( 

,., , ... ..., .~ 

'.J .. :? ..::. ,/ 
0 i ·=~ C: 8 
J-. •• .-J ~ .. r:;. 
•,J " . JI '-- . J 

.... 1. .- , .-: .-! 
• .. - 1, :· ..:, ' .' ,.. . c ...... , 
1J :.. .... ..,:. i 
•.. . q "~· v 
O,J _:.. • o..!' 1-

:•, '=-: ") .. , 
•• ~ • ' .. JI .j - ~ ,-. ~- .. 
U .i. :~..::; .; 

t) •• (,:j "':.'• ' -: 
•,J Jr. ./ ·J -· 

..... . , .. , .... .... 
lj l -:;. .. , 0 

0 1 9 44 
,-, ~ o 4 • · 
\,< :. . .. • • • 

' I 1 -::• .,. ~ 
J_ ;. - ·· .., •• 

''19" " •.--• -r ' 
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"n """ .... " -.: ;,, c u l •"' 

1):)2020 
tJ02021 
··: 0 2022 
,., ,., ? n 
' · • J> '- o.) 

'"'"~r, ·~· ·-· ._ v 

Df!2(1 
0020 
0 I) 2 ~~ 

0::.? ........ 
24 
..... C' 

c. ·-· 
':' C 
~v 

.... "' L. •. · 
ro n _ _,_,~ 
i_o U C, 1_1 .~o IJ 

00 20 
00 20 
GU20 

31 
32 
..,"':"> 
~ ~ 

~J020 .. ~ 3 
11 n '=' n ·4 ::.1 .... ~ .._ "' . 
--· ··~ - ....... C' ~~ ; c. ;,; '"'i ._; 
,., ......... .,... .• ,.. 
·, 1 i ,i c. : ,: · .. ,. C• 

· · ""!-."" ~~ •,; c. \.; .J .... 

~ .. ""'"""""-:~ ,) ;... c. l,.j ·-· - · 
,.., .... -:.,n -- .... ._, .. ... ::; ,:: 

. "'' --:. !'I c::' ,. .. ·-· .._ ·-· ·-· .._. 

0 0 2 0 54 
,·· ,· , ..... ,.. -=::- -.. : ;,.) . ..; ...... 

2 020~b 
... ..... ":10 "'""' ;_; '-; "- ~ I 

" ':;) 0 € , ... u .... . '" 
0020€.1 
:J 020 E. 2 
OD2 063 
00 20€.4 
··· o2o 
00206 6 
,-, 0 206 7 
.... ·~ -~,.,~~ 
"" .... ·-: ._, t .... 

::'020 
,., fl "' 0 
'.J' "- J 

~ ·~ 2 0 

.... . 
I 1 

00 20?4 
D0 2075 
1-_ •• (1,... ,...~ , 

.... C..')i C• 

C820 7 7 
0(1 2100 

0021 01 
002 102 
f:021(!3 
0 1)2 104 
002105 
~:02 :1. 0E. 
!"':'1 230 7 
~u!~1 10 

Gt12111 
0021 12 

000001 
0 0 00 0 1 
!) (1 (10(11 

ouooo1 
000 01 2 
OCO OO ? 
ooooL· 
OOOOO.t 
0000 1 2 
ll 0 fl 'I .1. .-._, .I I. -T •.-' 

002030 
:::ooooo 
0000 0? 
0000 00 
"' G ' ' ' 0 "., 1_1 J. u 

0000 1 0 
oo zoon 
0 0 000~ 

DOOlOO 
;:1 00004 
"' ,... .... ,., ...,. ..... 
..., v s.: i,.l c. IJ 

0 00.:.1-0 ~ 

!J 04000 

~~ OO OOl: 
G !J 0 C C 1 
,.. ~ <"• ._":::' Vf' 
v '-' ;; ;_; 

"' "' ~ ('I () • 
i..i v ·-· .t 
!JOOOD Q 
•.• () .1. ,--:;t, 5 ' ,' 
.; . ... ..,... MO -

0 05001 

nl"n"4 ... b •.. b .· 

~ "'-0". t.l ... •b ib •-t 

0 1 
0 0 

·= 1~ .: •..J t ,. r.;o 

n n."""'4 r= 
1,: '-' l"j .;;. ... ...) 

no 1002 

,, .. ,r • ..... ,. 
U ..l.O L C I." • 

!'l O"'Jn::- .• .;.,l..._ •r 

'"" "' ... ~ ~· ..... '-.· t.l r~ ._l C• ;_1 
.... ,... ... ~ 1 
• 0 I) .... ; 

'J05C21 
0(!50 

o•or!J''• •'"\~ 
•J l . '· ' 1..1 

,:, 

r. oc:-, !"\~' 
'·' .• J ... ._1 .,_1 

(1 551F.~6 

OO E. O ~. O 
C 01 7 5· i 
L·,, 0 ' 5 r "'' t:· ;J ~J 
r. 'cl "' ' I 4 ~. ._. ._1 ._ c. 

C 0640 ~:i 
00 
0 0 
r o 

2 056 
~ "' ·•. .. b .. . _: l 
-::; ·1 n 'f 
· - J. ,_ 

00 1(10 0 
0 0 4lli.'! 

(-l 
(4 

~' 
A 
h ,., 

..... 
••• 

,-, ,., .•. 
1., 

...... 
ri .-. ,, 
r, 
" 

·'· H ,.. 
1-1 

( '• •.. ,, 
" ' · ~I 

A 
p 

~·, ... .. . ' • 

•.. ,., 
;;.~ 
'··. 

1'348 
1 .:::04C! .. ~ 

1 .::, "': 0 '" .. 
1':j51 
1 '3 52 
1 ·;:. 5 3 
1954 
19 55 
1 9 ~·6 

1') 60 
196 1 

1 .-. E" ~ ·" . .;, 
1 <~ 6 4 
1'3 5:i 
1Q~.;:; 
1. .•.. -...:• ~· 

1 
1 

o':) , . ~ 
~ .. · b r ' 

'IL"-·'Q ~ .l ... 
o; ~ 7 1 
..... • .•j, 

1 •::'! ~ '::' 
.i. ~" (' .... .. ,_, ... ..., 
J,.;::J ,I .j 

1'37 4 
• r'> -tC' 
.1. ~ r' ._; 

l 
.. q "'! ~ ... ,· c 
1077' 
.L ../ Io' 

.. ..... -, ,., 

.i:J/C.. 

1 S7'3 
• t.:1 r_., ii l .... o_o 'V 

., q 0 1 

... ,; o-• .. 

! 0? ~~ 2 
... 1 •'"'' Co ') J ._. ._, 

• •7.t ·:· •••• .\ -' ._0 .,. 
• r •: ,-o c 
J. :-:o •::. • .J 

1 ·::. o':o ,; 
• ., • ._ 0 ._, 

1 ..... .; •:· "7 "' - ·-o ,. . . ........ . ~. 
.L ::· (;· •::0 
1o'.:"J ::'- •"• ... .. .. _. "' 

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

1 •:."':'J .-.. -;'· ... _ ...... '-

1 Q o;" ":· 
..... .... -· 

199 4 
l oos ..... ... 
........ r-o,o: 
.i. ::;: ::o r .... 
.. 00 ·~ 
ol. r-' .,•' '-' 

""n c o ,_ .... 
..... '"' n • L:U v1 

2 002 

2003 
.......... ~. 4 .::.vu 

2005 

-. n.-, -c. 1,,: t.· / 
-, .... ... r. 
.:: 1 .. ' ·-· ·=· .-, .... ;•, q c. i.,l l..f J 

2 010 
-=- !"'! ! 1 .._ .... ~ ... 
20 
·=> u· 
~. 

12 
1 -:;. 
'· ~ 

'c.-. f• '! .;1,. ,.l J , 

2 0 15 

201 7 

. " J. 0 

2019 

2 G2 0 
202 1 
2n -...... 

L'C. 
~ r,~· -~ 
~ .,1 .:. ..:· 

~ 0 -· 4 c. ·-· c. . ..... 0 ...... c. c: ., .. 
~ o <:~ 6 

PRO GR M ! P AGE 0:,"7 ..... , LI S:l T. tiG PAG E ( 7 ·:: '=1 .... 
t . ... . 

.... ...... ,.. .,., 
- · 1"'1 I I· 

D AT A 
D A Tf.l 
f: ATA 
I: ATA 
DATA 
DATA 

025 5-0254 
;, .-. -= " - u· .-. 5 «= 
\,o ,;: • ..; '--' c. ,} 
1-! .-. 1:;" '"? 0 .-. c:: I'"': 

# .:. -~ ; - c. ,_1 0 

(' .:::::.o -0257 
!'J , :. ;..' 2 - (I 2 6 0 
o :;:o 1-o 272 
(: 820-0301 
:) :::: ::· 1 -0 320 
U. ·•· ·•· '' u· "" "" 1 ~· .:,. .:,. - .,:, c. 

. ' . . ' 
COMMA 

• • • 

~ii NUS S; I!::N 
,.., ,. R T f) D r c.. L . 

•./ • ~:·' =·"l ~H .- ._.. •- I, ·-" 
tiU !'1 0:: ~ c 
·7· F· r::- ,-. r , , I 
.;:.. 1- '-" ... , ... -

t::l L P 1·1 A 
p 
ICl L p 1-; A 

C H r~~ 

ft A ~A ., ~n~ o-~~ ~" ~ ~ U H ; H I_ •t • I - ,:. .j V . .) r , .... 1,. . T' ·" I , , .. L- CHAR 
w~ • •• ••• •·yw •••• · · -~w • •••~ •••·- ~~~ • · • ;T; .T: W. ;..-,: ;.,.; :"t". ;-r ~. - ' •• ;or: ~ :p; ;or. :1'; :'r • ' ."'!' :r. ;"'!"; :or; ;or. · • · ;.,.; ,..; ,'I'; W. ... ; " . .. " ' 

~ CLASS:~! C j:.n I 0~' TABLE CODES '~ 

·~*ll!lf. ~ ~~ .. ~~···· - -· ~~ ···~~ ~ ~*·'1!·~ 
ICC CTl EOU ~ -1 

L <:" '=' .... ·=· _ .. I ... H v 

'1 ATA 
T • ( ... T ,•, 
,1. / t. ~. 

~oT 1-· l_l ' · • ~ 
T'! ,-. T H .. 
.AJ , • • 

...... "' . ... ..... 
;..: ,.; :H 
!'I , ... .,.. ....... 
...... :-;l l· i 
n ,.., T ,., 
J..• ' I 1 1"1 

o"'' ..... r A 
i.' ·· i H 
T) . .... . , .. .... .... . .. . ... . . . . 
~ ,;·· T ·~ 
- .- ~ I ,.., 

T'\ ,... ... ..... 
.:_; ~"'ii :-; 

" ................. 
.i.,'i . ; iH 
~ -, "i , .. , 
1,; 1 ''1 I o- , 

• •• 0 ' ' 
I •"'•fi ' 
L. "' " ,... 

r· ' ' ' ,. 
j' , _; r.: i_. 

0 

... , . 
:: 1 0 0 0 
0 l 0 
.... ..,,0 0 ,_ v 

D 1 0 ::' 
·:1. 
r • '=" !"'! 
·.· ··- ·-· 
tJ •l u 0 ... ~·r·n o .... -. . . ) 
.... •• r.. ;_. : r : * 

• 
" ,..-. nl"'' 
.. · · - ... o ·-· 

• 

' v 

·~ " 

SPECIAL 
.B Ui ~{ K 
:SP E C I AL 
• ( .. ' , l' ~· E i.:o' =-~ .:. ' . ( . . ' . -· 

CHAR 

CHAR 

'::' f"'' !:· c ~ _.,.., ! {' .. I I ,...,_ r"'> ._ .. r ··- #- H ._ ;._.. n H ~. 

" + ~ P L u s s 1 G r·1 
• ' • ,- r~ ~, r·l H' ,_. I I j 
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, e049 • DEXP = DECIMAL EXPO!·: ENT Y 07 
20~0 • S GFL .EQ. 0 + • 07 
20~1 • .NE. 0 - * 0 7 

' 20 ~2 • ~ 0 7 
2 0~3 • EXIT : DIRECT T;O ONr - ~ ~ 1 
2 0 ~4 ~ ItU = DEXP ~ 07 
2 0~:5 • . * (! 7 

0 2038 
020 3'3 
0 2 0 4 0 
020 41 
020 4 2 ! 
02043 : 
0 2 044 ' 
0 2 0 4 5 
(; 2 0 4 6 
0 2047 
0 2 0 4 8 
02 049 ' 
0 2 0 50 : 
0.2 0 5 1 

' 20:56 ························································~~·· .. ···~ ~- ···· ll 7 00212~ R ' 20:58 IDUT EQU • . I 0 7 

0 2 0 5 ? 
0 205 :1 
02.0 5 <~ . 

0 2 05 5 
0 20 5 6 
0205 ::: 
02060 2 060 MDVBAB DEXP•CCUNT 0 7 

00 212~ 0160:5:5 A 
00 2 126 0 !56052 A • 

2 0 61 PUSHJ ' RND RO UND TO DE XP DIGITS V2 ::. 7 0206~ 
002 127 00 60 1 0 A 
002 130 0 0 6032 R 
0 1)2 131 006505 A 
00 2 13 2 0050 4 2 R 

• 

2062 MDVBAB llE>~ P, I F"t.l SET I NTEGER CO UNT 10 DEXP (; 7 020 6 2 
C02 133 0 1 6 0 !55 A 
0 0 2 13 4 0 5 6 1G C A 
0~ 2135 00 10 00 ~ 20 63 
0 0 2 136 002701 R 

JMP CHF' OUTPUT HUMiRIC FIELD t ? 0 2 06 3 

002137 
C02140 
002141 
002 142 
0~2 143 
C02 144 
0021 4~ 
O J 2146 

00~00 1 A 
0~60:57 A 
056077 A 
056124 A 
0~6175 A 
0060 1 0 A 
000074 A 
~ .. 6 0 " " U ..J C "t A 

2064 EJ~C 07 
?.065 •••••••w~w.•••••~~••••••• ~••••••••*•••••~•••••••••••••••~~ ~~ ••••w.• ~ ••••~ 07 
2 0 66 • * Cl 
2 0 67 *· I N P U T £ X T E R H A L N U M E R I C F I E L U < I X N > • 07 
2 06 8 • ~ 07 
2 0 69 ~FUNCTION: TO INPUT / CONVERT AH ~XTERNAL :lU I'IERI G i-! ELD t: 0 7 
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2 0 7~ * S GFL = 0 ~ ~ 7 
2076 ll! J,.JT = t.l :: F'IELD t.IIDTH IN C HARAC f E.~S ~ U .:" 
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002651 016171 A 2413 
002652 00:5311 A 2414 
C 326~3 001016 A 2415 
C: 02654 002660 R 
002655 006010 A 2416 
0026:56 000252 A 
002657 0~6030 A 2417 

002660 006010 A 
C:J26 61 000115 R 
002562 006~05 A 
002663 00:5042 R 

OC2664 016171 A 
0::1266~ 001010 P. 
002666 00267! R 

002667 001000 A 
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2420 ' 
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0 0 2 6 7 1 0 !l 6 0 I 7 . A 
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00267'4 140424 A 24 23 
OOf67~ ootooc A 24?.4 
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002700 OOll.OC R 
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F.'IGHT 
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rR SG ~ RETURN TO fO~MAT SCAN 
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2428 • !f. C7 
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2435 ll! 
24 36 , 
2437 * 
24:;l8 • 
2439 * 
2440 ~ 
2441 ll! 
2442 ll! 
2443 ,.. 
2444 • 
244~ !If. 
2446 • 
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2448 ll! 
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SG I~ L = SIGN = 0 FOR '+ 1 
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Cli~ = ARRAY Of BINARY DE CIMn L DI GITS = NORMALIZED FR RCTIONA !_ PART GF NUMBZR 

DF.XP = DECIMAL EXPO~ENT 

IH = F IF: l D WIDTH 
IFIJ = ltlfC GER FIE LD WIDT H 
PTFL = 1 !F 1

.' TO BE OUTPU T, 0 CTHERWI~~ 
DT = fRA Cl' IONAL F'JELI ~I D r H 
ZFIJ = ~ - ~·f H OF LE~DING ZER O F' I ELD 
X F L = 1 1 F EX P 0 N t IH FI r:: L D F' RES On , 0 0 ; :·; C !\: 1..11 S E 
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SU ~T R~C T SP ~ CE FOR '.' 
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250'9 

2 ~) 1 0 

25 11 

-=· 5 l ':> ... . ,_ 
251.3 
·=- "' 1 4 '- ... · 

f)P3Q ll ()06(!10 ~: 251 1=: 
., ,..,.. . ., .. -
;JU WUJl:. 

.... """.---.""'1" '·' ... .,.:,. u .;, 

.... i.• .-, () 
.1' •J .;. l_o .. ....... "' 
'·' l_f • .,:. IJ 
,.. 1'\.., • 1 ·- -· ...... ,., 

1 4 
1 5 
1 E. 

" 0 " -~ r "' vc._•c 

0 0650 ~:; 

'~ ;-. 

2517 
25~8 

!"! {'t "'=' o· " r .•). " ~ ,.. _.., ·:::· !::· 
·- · • • -· ,1. • • \! •.J -.· ..,. ·- • • 

0')3020 
........ ~('" 1 1,.1 ... 1 ,.;. I C. 

, n "" 0 '=> ":> .... -..; ...... '- .... 
... , .-, ~ r• -. " ,_; ·- ~ .., .::. .:.. .. 

. 03024 ..... -..-,.,. ..... . 

..._ ·-· .;: . ... c. ..J 

.... <'"':-at"';.-.~ .... ::.· :,, c. ... J 

.. • .. ":1 ....... 
,_, P .... ue- / 

. ~ 0 ':>0"'0 .... ._, -....~ 

1"': :"'! '""' :-) " 1 ••I J.l .j • ..;} 

~· n- n~'""' ... •.• ·=· ·-· ...;, c. -- r:---.-.. i_l o..i ·~ u ..:s ~ 
" -, "" 0 ...., 4 V I. • .;, .,:t 
,--.,....._n-• C" 
IJ ,_. .;• ·-· ~ . .. 
............. '"' ~ c.. 
:_· .... .;. '·' - >;l 

.., 1_"..,,. u t:-. i. ,· ,...,. 

C ~ E-052 
A 

0 1 5 1 77 A 
0560 3C. ~ 

0(1 61)1 0 
~c: -- "' · ... v ,.J~J.J, 

" O ·;rr'll~ 
... ':) .J u ·- · 
oo ::> 0 42 

., 

&16 0 56 A 
t4617E~ ~ 

f'" C" .~ .... e- - .... 
... ...J l'j v ..J ·.:. ~ i 

-::>•?l3 ,_ . .; 
23 cO 
~ ""2' ~ -' J. 
..... . 2" c. .... c. 

2524 

•;:- -.· ...., ~ 
j;_ •• J '- C"• 
-:;. l- ':) -
... . .. i " - t' 
"""' C: ~\n c. ·-' c. .., 

- · , _ __ ... """'t:" "" Q 
·-· l b \_i .::· ·== ...... ~ ..... '=- .; 
~ "'5 -. 1. - -;)'-' "" 0 i._l V -=- I. ....... 1 ~ ;:) ..,, 

"" ,.. • ~. ,., 4 ~·. ·~ r.: ..... .. 
•~· \.1 L 1._1 ~.~ ""t ~ C:. -..• .,:. .1 

~~~lf!t:llfllfl'-~ii!J.-!1':.!~!« 

.- a u T P u r s r G ~~ • 
lt. !I ;t: !If ~ it: .. ~· * ;¢' ;.: .. * it. • 

,. , ,':~ .. · .,-,- , 
IL.t""'I.D :;. U I·L.. , ONF20 

1 .• D ~ I ,.. ..... r::' C' 

··' r:. ··' .J 

~~~-~--- ~ ~ ~ ~~~-~~ .. ~·-·-· 
~ OUTPUT INTEGER FI ELD • 
~~~~-~~~~ ~ ~ ~ ··· ~~ ~ ~--~·· 
ONF 20 MG / EAB J~W,COU NT 

UNFLl 

"0 " ~ .... .... :j ~.' tJH £• 

I.DA 
DAR 
J A t'l 

STA 
' D" '-• I •, 

:· I'' r;· 
l.D A 
~ r r: 
-:" 1" f"' 
·~ , ' 
"'1 ..- HJ :· ~ .j 

I T1 t \ 
... •• f" . 

SUB 
""'l't• ., 'J .... 

.. ! A t'i 

110V BAB 

P U :_;'.. H .1 

-~ ·~ "' ~ "' "' ~ ~ '· ~ .. "' "" lr. F.'.· ... . .. J ••• • ,; ::.. "l' •• 1'·. Wo" ~. 

)II! OU TP UT ·' •• ~ 
~ ~- ·•· ~ ~ .., "' ·r ,. ...,. "' ,., "' "' ;of', ~ , ., .~ • • T . •• ~ ' • -... , T ; ~ 1r; 

Dt~F30 

LDA I 

~ T r; 
PL!~ HJ 

I'H': HE , C: H B F' r 

CD UN Tdl 

n t J ~ ·:t 0 
lo. l i I i ·-1 

CCH.l N T~B 
•· ·-· ~ P T E : I U J 
·-u-r.• t:- T E ._,, . .... ,J I J 

:' ::T :;· , B CH AR 

"-· r u p;,_., , 

P l~ L,ONF 40 

... .-. ,~,.., R .., 

.:•-· 1" .' • I Co 
, , f. ~ 
i....l .__. ,r;, 

P ROGRAM PAGE 35 LI S T HHi PAGE < 

no r-: T DUTPUl . ..;.. . S I G tl 

OU TF'UT • • 

L 0 fl I1 1_1'] 0 p s n u l'iT 

I ti l r I A L I Z E C ~ B ARRAY P OINT E~ 

DE CRE.M ENT 
E XI'T WHE!i 

CO U NT 
F IN I $ H[I1 

BU f'i ::-' CHE P!J !~i'rER 
GET DI GIT 
C 0 f; V :::: f·· T T 0 A S C I I 

OUTF'!..! r TO BUF FER 

LO AD '0' '' <:· ..:. r- p -· AT r· H t:. P A' ,~ T r:- ,..,, ;-t., •. •, t. I .•. . • , ., V ,,,; 

ouT r· :.rc • (I • 

"''( ' 0 ..... r .. " r IF' 

LO All • .' 
OUI P UT • • 

r t '- L. 

I ' • 

O'' T'"'UT ·.~ r . C H t'· R• A C T '." r, 
I i h • I f .. ... . 

~~ ~lt~~~ •ww~~l!l• • p•~~ ft ~ ~·~~-~·~~~~ ~• «~~~~~~ ~ • • 

l'": 0 U T? :.J T ~. E A D I N G . .: ~- R rJ S I N !" R A!: T • :~ !~ H L c- I <: :_ n • 
""" ._ ..- -., - :er ·~ - - ""' !IC - VI -- • .a ..- • .._ ..., :.w • : )I' • .... ..,.. »r 'W ::.& a! ~ w- •• » ., ~ l,. "at '!f ...,. ::.• ·v " t ' W 
; • • , ,.-, - . :.', ~. ;.,; ,-, T ~ .. ""• ,-., <'" :T; .9; - • J -.. Jt;; , P ' "' ~. 'f'· -;T' .':'\, ..... . 9'; ;'t'> ... •"' " 'Y , .• :~ • .,.._, ••• .~ .- -.. .~ 

·1 "' ' ' ~· ,.. B rw•t .') M 

F-'U S HJ 

..... -:· r;; r:' 
~ •· : • I • 

r,- • 1 
~- L r-. 

•B CHAR 

••-•••• .. ww w .. •••• • • • •••- - •• ,. ..... .,-. ~..- ; .. --.... ' .. . .. ~ •• ~:.-:.: .~ •• -- ~ ~ ...... ,..;'9" .. .,. . .. .... 

~ OUTPU 1 t ~ ACTI 2 t~A~. PART * 
p ·····~~ ·-~ -~~- ~ ~ ·-·*~ .. ~ ~ ~ 
ONFL2 

~ UTB BB JT , :Fw , cr!LINT 

UJ A 
D A i? 

I A • I 
-.,' "'I I 'f 

,, ... .- .• 0 
,_, · ~!' "1 

' 0 ,., D ,_ ."'1 . • I) • 

DU!' t-' U ' 

L 0 ~I D 

DE C~E:i Ef'iT 
E X I 1 J.; 1-: C: r·~ 

7 •. R 0 -- c.. 

~· :·· '·' [' A T . •. I -

r- r·, , , •.. T 
1_. LJ '--' i ~ 

C , .. on cr-r:• nH"',.,J ·-· ~ ·. 

7 ~1":'fl"~ ,_ r_R- ·-

f' ., ! I t·j T E' R - ... J • .. • 

r ., · .... T 
• 

·-· ·.,r~H,... n 
~,;;•1 , ..... f:._ 

747 ) 

V2 

112 
l .l J"', 
v .:. 

11 2 

' I .... \ c. 

V2 

'·' -=· . .... 
. ' .... , 
''i c. 

V2 

I I ..-• .., c. 
\,• ·~ . '· 

V2 

I I .-, 
v c 

(} "? 
" ( 

.~ .... 
') ( . -, 
!} l 
r. '? 
o; l 

,. ~ ' . , .. . 
r, '? ·- . 

07 
07 
~ ... '? · .. • ( 

(· 7 
o,l I' 

.. , ~ ., / 

0 ? 
,.J ., . / 

•) ..,. . .. 
( ' -J .. · .· . ...., ... : ... 
~ . : . . 
(!? . . 
n -, . . .. . 

t• --; - ... 
... 7 
~· :, -; 
J ; 

t• 7 .. ' 

02484 
""4f"o "' •JC. O ·..J 

02•H;6 

02488 

ll '=> 4 ~ .;, 
e .. H _. "/ 

02491) 

0 249: 
02 4 92 
02493 
C2 4 94 

0 '" 4 9.:-c. .... 1 

02 49 6 
0 24 97 
0 ':> 4 r. •:l 

L. . 7" ... 

0 2 4 9 '3 
02500 
0250 1 
02502 
·, ...... c::: 0 ~. 

I_J c ._, . 
c 2sn ~ 
0250 '5 

1-, ·=· 5 D ~ .... '- . -· 
r•' .-. c:· l... -.• 
-C.·.J • l 

02508 
,., ..... J::' •) . j 
•JC....JI •" 

,·. 7 ,.., ·:· .. -) 1 (t 
·.; •• J .... - ~ 

- _, u ,.r 

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

.--: .. '"' 

.·. -,. . .· - . 

. • '? 
'..t ... 
A -o .. . , . ' 
• • • .1' 

~ .. ... : ... 

... ·-· ,_, 

r · -.•. •.·· 

- -· . . . 
'J •• 

,·. -:o 
·) ... 
(! '"";' 

·, ~ 
._; t " 

A-
IJ l 
'· -' . , .. • .. 

0 2 5 1 j 

(; ~' "'1 -.::. .... ..: 
!) =· s t ~: . l ·- ... 

r, ·::· :::, 1 . ,_. L,. -

- ... - 1 ' It-•:--, I . \.. .. . 

0 -·-1' - .. ·..... . . -· 
r. ""'\ c • ? 
.• C · .JI · 
•. ~·l.1· · vf.,_ • ._ .. 

• •• :;, C" ',) • 
\..o L • '"'"' L.. l_t 

:~: ~~~1 Cl 
!l":'''-~ ?'"":o 
vt- ... &..&.... 

( • -;) c ....... , 
I 1.,.. ·-' C .. ·.""I 

r. .... C' ... 1 , .. 
•,.1 r.:. ... :. c. ~) 

,·I ·:·, C" •:• ,"'\ 
• ' I ,. I I, • o;) 

02525 
'1 -:;> L '7Hf l_. I.. ,I .,J .._ 

.... ; ' f : ~"'"'• 1 
• .. t:. ·-· .. :. 

_ .. _ ..... ·---·- .. ··-- -·- ·--- ... . . ... -·---- ... ··--·--- ---------- -·-·· ·- -. ·--· . ·-- ........ -··-- .... -. --··--· .. -···- - -- -· ···- . ... .. ~ .............. - -..... . .. . .. ..... ~ _ _.__.. ... ·-· .. ·-· ~-·- ..... ·--.......... --. - ·--



. , 
• 

.. .. 

E.2 YO~TEX LISTING 

00303 7 0560::52 A 2532 
003040 036050 A 2533 
0 03041 0 4605 0 A 2534 
00 3042 015000 A 2535 
0030 43 126177 A 2536 
00304 4 056030 A 2537 

2538 
0030 4~ 006010 A 
003046 002646 R 
003047 006505 A 
C'03050 00::5042 R 
CJ 305 1 016050 ~ 2539 
C03052 ~46007 A 254 0 
00 3 053 1462~0 A 2541 
0 03054 001004 A 2542 
::· :)30:55 003033 R 

c: u305 6 o t£>1 7 7 A 
8 0 3 057 05603 0 A 

80306 0 006010 ~ 
'J0306 1 0054 1 1 R 
003062 
··· o'"'06"' :..; .,j .;, 

006:;)0~ A 
00:5042 R 

80306 4 0 16173 A 
00306 ~ 0 01016 A 
003066 003077 R 

u \.1 3067 010423 A 
:J 03070 0560::i::! A 

0030 71 
o o3o7a 

01620c f:l 
0:56030 A 

1"0 3073 006010 A 
003074 00:5411 R 
003075 006505 A 
003076 0050 42 R 

2543 

2544 

2546 
Z547 
2548 
2~49 

2!550 

2552 
2553 
2554 

0030 77 
00 3100 
003101 

006 0 1 0 A 2555 
000305 A 
056Ct3C A 2556 

003102 
(10 3103 
00 3104 

0 16061 A 
001016 A 
0 03110 R 

C0 3105 016030 A 
003106 00 531 1 A 
('03 107 056030 A 

2~57 

. . 

STA 
I_DX 
IN R 
LDA 
ADD 
S TA 
PUS HJ 

LDA 
~u~ 
SUB 
JAN 

YfRERS .. . 

COUNT•I 
CHBPT,B 
CHBP T.ll 
o. x 
AZE~ •B 
2CH AR•E 
OC.B . ,. . 

CH ll F' T•B 
nC HE,B 
BD14•B 
DI'IFL 2 

• 

PROGRAM PAGE :36 LI ST IHG PAGE ( 

POIN1. X AT DIGIT 
BUMP CHB POINTER 
GET DIGIT 
CONVERT TO ASCII 

OUT PUT CHAR TO BUFFER 

MOV BAB t- ZER ,ECHAR LOAD •o• A S RE PEAT CHARACTEn 

PUS HJ RCH OUT PU .. :- '0' F"lLL 

TtiZAB XFL,ONF"~O TEST E X~ DNE~ T FLAG 

• ................. ~~ .............. . 
~ OUTPU T BlANK lXPONENT FIELD • 
········· Y. ·····- ~ · w. ····~······· M~VPA~ rOUR •CDUNT SET BLANK COUNT TO 4 

MO VBAB B L.NK 1, liC :-lAR 

?USHJ RCH 

·······~·········--·· .. •••• • OUTPUT EXPONENT FIELD • 
·······~~·~······*··~···· . 
ONF'O LDAI 0 3 ~ ~ 

STA 
TNZAB 

'OAP. 

BC~ARtB 
F".OLK EV•CNF~?. 

• 

:SCHAR 

OUTPUT 4 BLANKS AND EXIT 

SET EXPONENT CHAR~CTER TO 'E' 
IS raRMAT D~SCRIPTOR 'D' 1 

'f£s. LOAn • L • 

2559 0Nf~2 ?USHJ UC!' OU TPUT ''!J' OR 'E' 
0 0 3 11 0 006010 A 
~ 03 111 0026 4 b R 
003 112 006505 A 
0031 1 3 0050 4 2 ~ 

003 114 016 202 A 
003! 15 056030 A 

00311b 016055 A 
(; ') ::t 1 1 7 0 0 1 0 0 2 A 
0 0 3 12 0 003127 R 

2~60 

2561 

u u3 1 2l oo5211 ~ 2~62 
003 12 2 00~ 111 A 2563 
003 1 2 3 056055 A 2564 
00 3 124 006010 A 2~6~ 
0 0312~ 00 0255 A 
03312 ~ 056 0 30 A 2~66 

2567 DNr~5 
Q03121 006010 ;:; 
0::'3130 002646 R 
00313 1 0065G5 A 
003132 005042 R 
C03133 00~024 A 2~68 
003134 00 ~001 P. 2~69 
003 13~ 02~0~~ A 2~70 
003136 17047 1 A 2~71 
003137 0~~0~~ A 2~ 72 
0031 40 00 ~ 02 ~ ~ 2~73 
~ 0314 1 00~04 2 A 2 ~ 7 4 
003142 126177 P. 2575 
003 14 3 0~6030 A 2~76 

003 144 
·,...n ... 14'"' 
~· ·- . .., "'-' 
003 14 6 
0 ::1314 7 

0 06010 A 
0026 46 R 
00 6~0~ A. 
00 504 2 R 

2577 

TPAB 

CPA 
IP.R 
STA 
LrA I 

~T ~ 
PUSH J 

T ~' 0...1 
I U t \ 

TZ A 
L[IB 
Dl'./ 
S"'!'"A 
TEA 
TXB 
H!JD 
STA 
'=' "''HJ . v ..... 

.. · 

:r.LNK 1,BCHAR 

DEX P,DNF"5!5 

DEXP ,B 
O •.> c 5 ..._ ~· 

iSCH ARoll 

DEXP•X 
T EN 
l.i F. ·:;; P ' X 

LORP BLANIC FJR PLU S 

IS EXPONENT N FG A~ IVE , 

YES 
CO I':'·/ERT TO ABS 

LIJ AI' • - • 
OUTP UT EXPDN [: NT S I GN 

LOAD X AS BASF REGI ~ TER 

GET E:XPCtiENT 
GET D ~C I~A l DIGITS 

GET T£N ~ LI GIT IN R 
R E S T 8 ~ E EASE REGIS TER B 
Co •. 1 .. .. . ... T ·ro r. "' r I· 1 V '- ~~ t1 .,j. _ J 

OU:~UT TEN S ~ ~G I T OF EXPONE NT 

748) 

07 02532 
07 02533 
0 7 02534 
0 7 02 535 

\12 iJ7 02536 
07 0253 7 

Vfl. 0 7 0 2538 

07 02539 
07 025 4 0 

V2 07 025 41 
0 7 02542 

Y2 07 0254 3 

V2 0 7 02544 

'v' 'e. 0 7 0 25 4 5 

0;' 
0 7 
0 7 
07 

"~"'4<': \,; .... ... • \,;.I 

02547 
02 548 
0 25 4 -~ 

V2 0 7 02550 

V2 

ve 
V2 

V2 

V2 

'./2 

V2 

'./ 2 
V2 

V2 

'./2 

07 025~1 

07 02552 
07 02 :55 3 
07 0255·~ 
07 025 5 5 

Ol 02:556 
ll t' 02 5 5/ 

07 0 255 (~ 

(; 7 02560 

07 

'J' • ., . , 
!'~ 7 

·~ ~ C' ·~ 1 oJLa •.J....., 

0 ::;-r:;,-:~ 
" • '<.J' l:.O ~ . 

0 ~ . .. · 6 -· c. ,_1 -·· 

't ..., c.- ~ . t 
t...:C._ICI .. T 

07 0256 .:; 
[! 7 !:1 256 ? 

i) ., 
i 

0 7 
0 7 •• 

01 
C7 
('? 
V I 

07 
0 7 
rJ 7 
0 7 

02568 
025 6? 
0 257(' 
f\ ? ~ 7 1 
.... &: - •-' ,. 

0 257 2 

0257~ 
O ~ c;7 .. 

L.. _ .. _. 

0 ~~ 5 7 f. 
02 5 1 .· 

• 
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002150 
003151 
D J31~~ 

~. n .... 1 ~ 4 
·. '-' ..:• .J 
;• . :.J ':! 1 ""• C" .... ...., .. -..; 
,.... ') .-. 1 cr t: 
.J " .,j A ...) Q 

(' " ? 1 "' 1"'1 • . .. . •.J 0 J 

(:!)3 161 
G03162 
···, ( • ':J 1 b' --:. l•Vv ..... 

:::t.r31E.4 
,•1,·· ~"6"' 
.... "' ~ J. • ..) 

C:03 166 
003 167 
.•. , ... """"" .. _,0 
i i ~' ._'"! J. , . 

'J03171 

OOJ 1 77 
. ··. 0 ':' .... "" 0 
•• • .,J c. v 

iJ 03201 
''0'.,20~ . . . ·-· c .. 

80 3203 
003?.0<', 
.-. ; ... "'J ·;) 0 .. 
:..; lJ '•' '-. I ._1 

00 3 206 
003207 

n 0 ..., ., 1 0 l,.l I ..:i ,.=., 
··n-. .... 11 •• : J . ;, c. 

o"'\t't .... -""11" '·' ,_, .;. c:. c. 
•"'t .... .......... 
... .j c. J. .,:, 

0160 ~~ 
126177 
~<:"0""" 1_1 ._) 0 ., .. : 

A 
A 
A 

0060 1 C A 
00264C. R 
006505 A 
''0.,.'"'4'·' R .... ...J v \.... .. 

OOlOOG A 
00315 3 ~ 

016164 
0 06140 
000 01 6 
0(!1(1 1 0 

A 
P. 
A 
A 

0 03167 F.: 
0 10422 A 
110427 A 
0 56154 A 
03601E. A 

01 ~ 162 
056035 

A 

2578 
""""7" c; ._, , =' 
.., C!' n ,., c......,, 0 u 

2581 

·:;, ... 0 -:) 
L. ., .. 1 v ..... 

<:- a;: C• 3 L. .._. v 

258 4 
2585 

DtlF'60 

LDA 
ADD 
$TA 
PUS HJ 

J t·l p 

DEXPtB 
AZE RIB 
BCHAR ,B 
0 •:: B 

U!"l F6 0 

RESTORE 
COn'·lER T 

OUTPUT 

UNITS DIGIT 
TO ASCII 

UNITS; DIG IT / 

V2 

I *. • V2 

fl 7 
I. •' 
,· .., d ... 
1- .., 
' . 

( ; ., ..... ,• 

0 ·/ 

'=" ! ;:- I~ ,•1 7 
' ·· ~~ '-· ~ t t 

~--~~-·~~· *··~- ~~-~ ····~~······*·~-~~·*~~~~-~---~~~·······~····~~·~···· 0 7 
.. 1: (J? 

2586 ,. C. P E N I L E ( 0 p N ) .. -tli 
2~5 87 
2 583 
~ ' " 89 .... J 

2590 
2 591 
2592 
2~93 
2594 
·:> co: c. 5 
'- -· .,.. 
2596 
259 7 
~59° '-..... . .... 
2599 
2600 
2601 
2602 
2603 
2604 
c60:5 
2606 
'='EO '' ..... ·' ( 

':> 6' 0 '=' ... ,_. 
2609 
26 1 0 
;~ 6 1 1 
2612 
2613 
2614 
2615 
.... ,.1.: 
c. 0 ·-· _ ,... ...... 
c. T.) .L ,. 

2618 
~b- .... c. .&. J 

':> b- ':>no.; ,_ ~ 

..,

·- ~· .:.b.::J. 
~ ::: ":l ":' , _ ., t... L.. 

..... - ..... ""' c.Oc.,:~ 

'"' . .. 

FUNCTI ON: TO PROCESS CAL.LS TO OPEN AN R~ID FILE 

ENTRY: DIRECT Fr~D M RBE 

EXIT • • 

UNIT - FORT RAN UNIT NUMBER U 
RE TURN - CALL S EQU EN CE ~DDRESS 
RlTUR NC 5) ADDRESS OF' LOGICAL UN IT liUMB ER 
R£TUR N(6) - ADDR ESS OF FCB ARRAY 
RE TURNC7) - MDDECR EWIN D DR LEAVE) Of VSIOC 

FOR LDG!CnL FILES ON LY: 

RE TLIRNC8) 
!'~ ETURN C '31 ) 
RE TURN< lO) 

---
ADDRt~S OF LOGICAL RECO RD S IZE 
ADD RES S OF I / ~ EUF'F'ER AR~AY 

ADDRESS OF RE AD BE rr~E WRITE 

F CE LINKED TO CHA IN 
AD FCB ADDRESS OF FC B 
FC BCO) - LOGJC ~L RE CORD SI ZE 
FC BC 1) e BUFFER ADDRE SS 
FCE O PE ~ E D BY V$IOC OPEN CALL 
FC BCll ' - U fORfRAN ;}NIT NUMB~R 
F' CEC12)C BITS 0-7) - L l . ~GICAL ~ N IT NUMBER 

LOGICAL FIL ES ONLY : 

FCB(3) CURREN T LOGIC AL ~ECDRD NUMBER 

L 

OPEN 

FC E <12)CB IT RB ) 

LF) 

- 1 EN n BL.E R[AD EEfDRE WRITE 
3 DI SA Bt. E READ EEFOR E WRITE 
1 LOGICi~L F'l!_':: 

r-r,.,( l "" ' i~ '-' .u ..;, ,• 

r •. • T 
.. J. .. ~ 

( p. ! T 

R t1;. 

G ..... r _. 

0 NOT LOGICAL '-ILE 
• R r·1 n .. , t" v r r- -1 .L; ~- 1.., t .. 
'1 ... . - -r ~ t.l D " E l' T ,... r-4.J HUI • ·· • J.J y ~.._.;.._ 

1 GL0'f.(1:_ F'CB 
0 i'iDT GLOBAL FO:.B 

CAL L 

,,~, -.: 

y c. .~. 

V2~ 
u ·:· ., 'f L. ,T , 

I ) ,.., :..! 
... .:;. ."1': 

I f ":: *: I '-· .. . 
I, I~· .: .; '- ... 
~· -""' ..... ;:~ .. · 
• I .- ..... \• c: ;:;:, 

07 
0 /' 
(I;' 
( ' .., ... - ·~ :.,! .... 
(! ., 
. ' 
fl 7' . . 
07 
'j 7 . ' ,., -:-
IJ / 

' I 7 ·- ' 
{ \ '?' . .• ,. 
fl ? . . 
(I ·,· ,. 

0 7 . .., 
U I 

0? 
Cl 
0? 
.... , - :o 
•: I 

07 
n ~-· . ' ,, . 
!_. ,. 

'J' ..., . ' 
rl ,. 
.· . 
,-. "7 

'· ' 
(i '"? 

' .,., .,. 
I 

.-. 7 
'-' ,· 

. .. 
.-, ""'" v i 

l
.-, 7 
' .. 

:~: :.:-· 

.-. -· 
" ·> • 

·.·•.· ·. . . -... U/ 
.-. -.. 
:_t l 

-. 6 ~. 4 c. c: ~-·••••••w•••••w~w~••••••w~•••••~·· ••• ~ ·~ ·· ••••• • ••www'•-••••••··· ~· - • • ··-• : •' w:. • ....: .... ,-, lit!; w. "'· ,!Ill'; .·r; ~ ,...; :0.: ,-, ~ • • •. ' T. •• )F. ...,; ;y; ..... ]If; ,'1{ • ' • :.. w. :.. }til; . . .. . ..... ..,.-, ;or. ~ ••• w:. .. ,¥;. ... ,,.; :or. ~ ~ ,.; :¥. ;'I'( .""P'; . '1'; ,. .'l't ;,.., • .,.; :v. ;or. ~ :.; :.; ..... .-r. ~ . ' :.. ~~ :v; ,.. ~ :'I': ••• 

2626 ~~--~~~~~ - ~~-~ 
2627 * INlTIALIZE ~ 

2631 

.-.~-.~ 

c. 0 ..:.. ·-

·::- .:: ":• c 
• -·~v .. J 
·::· ~ ·:.· ~ ·-........ ._. 

,..,.,."":1-, 
.:_r;:..._,,· 
.., .. - .-, ..... 
.::. 0 ,J '~ 
-::o,::-:>a '- v .._, :_;I 

,, .... . ., "" "" "' .., '"' ~ ..... ~ "" "" "" ,., N • . ... ~ ff. .~ • .. ;'I'. :'P', ~. ;"!"; .. . ;., .~ 

0 P tJ ' . D ;~ 
<:' o.J: 1,:.~ 1 ·-· ' -

L II~) 
IJRA 
.:;rA 
' lJ' " L <·· 
hi n '-.= v A t:· 
I • !. 1 Y .. , U 

T El'l F't E 
.-. ~·r· • : ..... _, - y-

)(,: . !.. ·:· . . . .,,., 
l.FS 
I . I <'• r, ··" 
R~-!FL, B 
Arif<B,B 
.-. " ·~ .,. c- -:· ,., • ·' E + -~ . _.. r ..... . ;;• r !I ._ .. " .,. .. , 

GET OP 
T\T .. ,~ IT 
D 1 · ·.> , 

LDGi r;A L nu:: 

YES . SET FLA ·:; 
<:·t:.- ·1" T''I"' I a' r ·; -· FL'•G ._, .. r~, .. · .. ~. " 
S T 0 R E F L A G ~lD :~: D 
F' 0 I ti T >( f.i T 'i ._., :. iJ R T I iJ 

.. :;- ;.u;· .-- ~ ..- ... r 

~~~~~~~~~ - ~~ ~ ~~~ - ~- ~-~~~-~- ~~ - ~~ ·•~*~~•~w•t~~~• 
~ MOVE P RR~METER ~ F'RDM CAl l. SEQ TO DATA ~!_OCK ~ 
W ~*~~~~~ ~EE J!~lf.~~ ~ ~ ~~~~*~* ~~ -·~~ ~ q ~~*~ *~ Gre : ~- ~~ 

IJ rHA B L uCK 

I I _.., ,. .::. 
I I ~"'• ... .:;. 
' .. -. 
'J .:::. 
t I .-, 
'I !..'":, 

I \ .-, 
'I ,:;, 

l I ,• • ., -·, .... 

; ' ... , If ..-. 
. I ... ' v .::. 
' ; .... ' n -..... 

. '? .... ' 
( ! ? 
.... :-
' ' .-. ~ 

• I ... 

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

1 ' • ...... 
' .. 

. ' ... ·• 

... ~· 

0 "' £''•1 ~ ~..a. ...J " - e·•n H ..:. • '"f 1_; L D X R E T U R t4 , B P 0 ·~ t~ T i< ~ T C: ~t L L S 1:: Q 

015005 A 
llS E-032 A 

015006 
~c- .- o-•" ~... ·-' '=' • ..,. u 

A 
A 

0 1~007 A 
1)~6033 A 

Cl61~4 A 
OC644l A 
003214 R 

01~010 
05 6 034 

A 
A 

01 :5 011 A 
056035 A 

Q 1 ~0 12 
O c--n""'~ 
-•bv~o 

A 

2641 

264 3 

264!5 

2646 

264? 

MQVXA E ~ . ~ AVE ~0~~ ~D DRES S Df LOGIC AL UNIT NUN BER L 

t • " ' : " " .... ' I Li Y ;'·, f'1 L • 

'f l ' H' '" ' ~ 1:1 

f'l!:i VXAB 

l·l uVXAB 

·' '"' "' "E+r '=""' ' ~ · .... ¥ v 

? , :s: ;:;VE+ l 

RWFL, LF' o:-'~14 

:~ , ~ AVE+2 

':h :.>"! V E + 3 

:o ,SA VE•4 

-a,_,-i'i •.• t" 

M 0 '·1 E 

<:~ D D ,... r ..,.. c.. ...! ;:· .... . •r:. ...... ~ . · ...... . 

"·DDRE ... '' ~ J •. - -~ -~- OF 

L ".I"'L u <J ... f; ~·I· r. r . ~- .:.. 

"'C ... r .t• 

11 P E t l 

Y -;:- ·:~ 
- 'ool • 

r·iOV E ,~rOD ~ ESS DF 

MOVE tUFfE ~ ~ DDR ESS 

"· D' 'RE ·:c<:-t--t .lJ ~· ._. OF REATJ 

· '~R'""'C'" r1 . ~ ,., I 

t1 0 ll E P .:-· !\' :l '1 ,..1. ER '''···' ,.._ 

LOGic :·~!_ 

BEFORt.: WRir E rL AG 

' ' .., y .:. 

' .... \' c. 

. ~ -. ·. / 

.... .. .. ,_ ... 

t'o / 
\.i ' 

. , ., 
'. • I 

,-, • ' C' r"' . •. , 
1.1 C. .. • C • a: ~ 

(o . - , '::' ;,-, .··, 
u -=. · . .1 ·=- .. ::· 
1 •. .-, c · r, 4 
J ::.:. ._1 Co 

0258 ~) 
U• ·: · Cj C• ( 

L... ·- u •. 
n ·=•-=p .o:' 
- L... ·-' ..1 • 

U• ·:. c; ·=· .;:;. 
'- ,_, "-' ·-· 

0 ·:• c- C• •:"~ 
.... ·-· w · ' 

U.. -:• c: rt 1.1 
'- .J ::' -

0 2591 
j .-.. t:' ·:r .-, : c. ._1 ./ . : •• 

;-, ·~".)' ·:1 -::· U L . · Jl· •. • 
- ~"'~ r· · ·· ' I -· ·-. . .f .... ... ·- ·-· . .. 
0 261)~: 
et26n1 
0 ""'1)'' 1": t'i ;, . 

0 26C2-
r, "::• t.: lj .. 
'J '-• '·•' • I 

!1 ..... .. 0 , .. ·- .::. 1::0 __ ., 
.. .... .. 1"' I I ••' f• I , 

.... '-· .... ·- I.J 

'1 ·::> F:, I ) : ' 
- 1.... ·- •• • 

02~.(1:3 
o 2t.o·:~ 
, .. , ·=· I" '[ ,-. 
· -· L,_, ·-· • ·-· 

fl ':J ~. 1 ~ 
- L . .. . 

IJ. ·:> (', ·! :=> 
'- - .. -

•' J ':• f: .. ·: .. 
,_ · - ··' .1 ...J 

n ·:-· ~. ··, -·.:t. " L ' • • • • t 

U ~· .:: 1 '" L... .. _. .J 

'1 ....... ~ .. ·" 1.. C. r.:;o ,j, Co 
; . .... , r • · .· 
I) i:. r,:o .l : 
.-. ..... .- .. -. u .::. ::. 1 ': ' 
n -::• .:: 1 · :· 
..... '-· ·-· ... -· 
fl ':• ~= •:.\ f' 
. t.~--·t.... . 

C• •') c ,M•, .• . •. (_ ..... ,·: ,:: 
.-. ···, r· .-·· ... 
t_: ·::. : • ,:_ • 

rt -;: • .-.: ·::· l o 
....... t:..Ot_ .. ~ 

... ! .- . , . .-, . 
·.• L · .. • '-· ·.":• 

.' I ·:o ~'; •,j •.> -· \. .. ·-· ·- • .. • 

'
-. . -•.. · c.- .-. . .. . . .... ·- ' , . -· 

. ·. · ::: ·:· 
·-· \. ' ' ·-· J 

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

' . - ' . '-. . : : .. . : 
. . -· : .· ,_ .· ... ·. . -.. · ._. .. 

•.. -=· ·:: ~· ·. 
·,.1 ... '•• ' ..... 

r • • -. r .-, •· • 
l ) i.: 0:• ...:· -::· 

() ""· .• . ·, .-.. -· , . . ' •) .. '-- ·-· ~-· ... 
.-. -=· .:: ... ! • '! ·) •- •,.•Y·,• 

D ::~ 1::. 4 

1"- ~ ••• ·" -
'·' C.. r;. 'i", 

r;· -:-' t f.l ,::: . ..... -· .. 

OC.~64? 

-~-----·-····~-~, .......... -...... ....., .. . .. ......... -----..-.-----·-------------~"''" ............. ....... -................. ····-·----..-.-...·-----..- _............. ·- . ____ ... _._ _________ ......... --. .. -· --- ~· __ ., .. ___ ........... --...... -... --· ................. .--..... ~·-·--.. ·-·-~- ~- ... --.... ...... __ _ .. ___ .. - ·-. . .... 
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E. 2 VOR TEX LI S TING 

0032 14 
:.:032 1:5 
0032 16 
003 217 
003220 
:J0322 1 
OU3222 
003223 
:)0 3224 

2 64S 
2 64 9 
26 5 0 

00 321 4 R 26 5 1 
2652 
26 5 3 
26 54 
2 6 55 
26:56 

0 1 6 0 1 4 A 
0 01 010 A 
0032 2:5 R 
0160 4 Q A 
006,05 A 
006262 R 
;c:620u A 
G06505 A 
00626 2 R 

2 65 7 
2658 

2659 
;~ 660 

··~···~--~~······~···· • PRD C E S~ PA R AM ET~~ S • 
··~····~······· ~ ··*••• CP N4 EQU • 

IFF NUC 
GOTO NUCl 
IFT VI I 
GOTO VYil 
TZP. B nLOC ,CPN~ 

LDA 
' ... R .J.> 

ADD 
JS R 

SAVE: +6•B 
TEK , X 

PROGRAM PA GE 38 LI :STIH G PAG E < 

. 
S KIP BOUND ~ TEST IF NOT BA CKGROUND 

TEST F CB I:·; U~CKGROUND 

0032 2 !5 

00322 ~ R 266 1 DP N5 
2662 VIJ l 
2663 NUCl 

03603 2 I~ 266 4 

EQU 
CO tiT 
Cur-iT 
LDX 
MDVl< AB 

S AI/E ,B 
o.SAV E 

GET AD DRESS OF LOGI CAL UNI T NU MB ER L 
GET L 2665 

:::0 3226 01 :5 000 A 
:1032 27 0 56 032 A 

0113230 
00 32 31 
003232 
303233 
r; o 3234 
n ,.._..,...__ 
.... ...,~C::Wi.J 

003236 
003 237 
0 032 4 C 
0 0 324 1 
0032 4 2 
0032 4 3 
C03~~44 
!~03 2 4 ~ 

C~32 4 6 
(1032 47 
0 0 32 50 
:j032 :5 1 

006010 
00421 €. R 
C06::SG5 
OO =:i 0 4 2 

A 
R 

(I ::: s 0 3 3 ;l 
C l :=JOO O (.) 

A 001010 
0032 <1-1 R 
01043:i A 
11603 2 ~ 
00611C A 
00300 0 1) 
0360 1 6 ~ 

0!5:51 04 A 

A 
A 

2666 

266 7 
2668 
2669 

26 7 0 
2671 
2672 

2 67 3 
2574 
267 ~ 

0 1 6040 
056010 
0:5:5010 
oo:;o14 ~'l 

A 2676 
2E.77 
2678 

00 32 ~ 2 0 1 6201 A 
1)032 ~ 3 0 !5 ~000 A 

0032 54 
0032 5 5 
i) 0325 6 
003257 
0032 60 
00326 1 
•'tQ-:10:.0 0:~ ... ·"" '-"" ._ 

003 263 
(1(;;:;2 64 
00326 5 

0 1 603~ A 
0 5 5 0 0 1 A 
0 1 5002 A 
150 4 63 
0061 1 0 
001 4 0 0 
055002 

A 
C\ 
A 
A 

2 679 

26 8 0 
2681 
2682 

2698 
268 4 
268~ 
262(, 

0 1 0464 A ;::68? 
006505 H 2688 
r·o su· ... ;:-, ? vl: -.. .·. , ..., 

00 32 66 036 14 6 ~~ 

26S9 
2 6 s·o 
2691 
2692 

00~267 
0')32 70 
00327 1 

0032 7 3 

0 ') "3C:?~ 

0')32 76 
:.J C3277 
0033 00 
003301 
003302 
003303 
0033 0 4 

f'0 33 0 :5 

0033 0 6 
003307 
003310 

o.:o-:· ,. , v.,· .... • 

0 1 6010 ~ 
0 :5 501 2 A 
03601 6 A 269 4 
04512 0 A 26'35 

26?6 
2697 
~ ,; 0 ,;:. 
'-\.otJV 

00 ~ 014 A 269? 
270 0 

0 1 6 1 67 A 
0 ~:5 013 A 
C l 61!54 A 270 1 
150447 ~ 2702 
0042:54 A 2703 
11 6032 A 2704 
0~ ~ 0 1 4 A 2/0~ 
0 0 6 4::5:::i A 2706 
0 03344 R 

036034 

01 ~000 
0~ 6034 
0360 1 0 

270 7 
2708 
270'3 

A 2710 

A 
~ 
A 

2711 

27 12 

PU~HJ 

l.DX 
l.DA 
Jr-l Z 

LDA 
r.RA 
ORA l 

L D ~-:: 
STA 
NOVB AB 

S T A 
T P~< 
r·lOV BA X 

~10v BAX 

S~tVE +lt:S 
:) ' X 
i'E ·! ::: 

~ !' 1? 
SAV F." e B 
c ~- 0 1 0 

At iR E ' B 
1DCD NT r X 
SAVF.+6 , ADF" CB 

i::: llFC B,X 

.B D12Q ,Q 

SA \I t. +3,1 

2 , X 
!<HI.! 
01 100 

,. ·r A :J> X 
..: "" ' 

--~····~~~ -····*~* ~·-~ • MAKE JOC O P~H C~ L L • 
~~· ·· * ·~ ~- ~ * · ~ - ~ ~~· * •* 

I r. I) 
.... J.J ,. • 

... . . . J - -..,r._ 

•• ~ •~ • • •~r~•~•• ~ -~~ •• 
!It LI NK FCB ON CHAIN * 
- ·-• • ••• •w ~· - •· ~ ···· • • ... ... ~ :.; ... ;"'iit .;Y.; o'F. ,.,._ '• '~, ;9, ~ W. f', ;>!i<, • .~ 7r. ... 

I [; '·' ... "" MDVDAX 
~- r.;: '- i N K ' B 
... T· I . i . ~ 1 Cr ···- · . ., s:;o, .., 

PR~CESS UNI T NUMEE RS u , L 

POINT X AT OPE N MODE MC REW IIiD ,LE AV E > 
GET M 

SET LEAVF.: B 1T 
MERGE IN L 
ME ~GE I N SKELE TON DF I CC OPEN CO NT WD 

POINT X AT VSF CRTI O 
S TfiRE 1/0 CONTROL W~RD IN VSFO RT IO 
GET FCE ADDRE~;s 

AL SQ !N VSF ORTIO 
P O I tH >: AT FC:IS 
SET fCECO) - ~20 WORD S 

LOAD BUFFER ADDR E~S INTO F C BCl) 

GE T ~: E Y WORD 
CLEr~R UPP £P BYT E 
SET MODE TD S EQU ENT!nL 

CAL~ V$FORTIO TO DO IOC OPEN 

POii"T X AT l.A~ T LI ";f( 
L I :;t, F"C:B Or~ ~·HA I H 

0 F" f" C P. Olf) I N 

LDX ANR 3 , B POI ~ T X AT V' F ORTIO DATA BLD::K 
Pi R : !--; ~~ C tn , >~ I: :J ~ F· L 1 N K C 1) U ;!J 

•• ~ ••••~~~~••••w•~~~~ ••• ~•••••~ ~ ~ • 
• LO AD P R~AMETER S :NTD ~CB AR RAY w. 
•w • w•••• ~•w • ••• ···• w ··· M~ - -• • •• • • ~w , •~ ::9lt •• ~ .... . ..,.; ""' ....... . l¥. .-.. ~ ~ }K ;rr , ,, .T. !'. ~ . .. .: .i. :ot"'.: , .-.; .~ Jilt 191; ...-; "'· "' ... ~ ' • 

·rAX PO ~ NT X AT ~ CB CU) 
i·l J '..' E A X '.J ; 1, I T , 1 1 r1 ~ V:. f" 0 R 1 P. iH~ U r~ I T tiLl N B E R U T 0 F' C B ( 1 1 ) 

• .. D n 
/'\, a.t A 
t- · i:r·~ 

:->'l t"L , B .. .... . 
I i'IR 
-:. H 
~ [)VE •B 
1 . . , , .. ...... ' ... , 

GET !="LAG WO :~ D 
C L [ ~~ IN!TI P•_ IZE F i .. QG 
POS~ '7 ION 
ME ~GZ I N LOGICAL UN!T NUMBEP L 
STat<:E HI F Ci;<12:, 

LR LA 
Cl"A 
STA 
RT nrs ·r +FLF, OP N20 TE~T I~ LOG I CAL F I LE 

-~~·**·~ ~ ~~···~·~ ·~ ~*·*~~~--*~~ - ~~ ~ 
~PROC E SS L OGIC ~! .. fi LE rARAMETERS • 
· ~· ··~- ~~ ~~~ ··~ ~~~ K ·· ~ ~ ~~~,~ · ~ ·· ~~~ 

LDX !? AVF.: +2 , B 
MOVXA B ~ ·SAVE + 2 SAVE LDGICnL RECOR 1 ~ lZE 

~Hl 1· C B, B P 0 IN T :<: AT F CB 

750) 

V2 
FG 
FG 
F.G 
FG 

E. 1 

0? 
07 
07 
07 
01 
07 
07 
G7 
07 

D . 1 0 7 
V2 07 

V2 C 7 
V2 0 7 

E. 1 
FG 
FG 

1/2 

(1 7 
07 
fl7 
• • 
07 
0? 

0 264 8 
02649 
0265;) 
02 6 51 
02652 
02b53 
02654 
0265'5 
02656 

02657 
02658 

02659 
02t.60 

02661 
o c:E.E.2 
0266:-:: 
02(=.6 ·1-
02665 

V2 07 02666 

V2 

V2 

'./2 

V2 

V2 

•. ,. 2 
V ·::> ·-

V2 
V2 ..... 
'Y.:. 
'12 
'1 ~ y ... 

'v'2 

0 7 
(17 ,, ., . . ( 

07 
~I 1 ,, ,."" ... . 
Oi' 
0? 
0 ;· 

..... 
li , 

07 
r. ? ' ... · .. 

0? 

0 ? ... ., 
.. ~ t 
.... '? " ,. 
(! 7 
07 
(!7 

.. , 
•J • 
(.' 7 
.... "r 

, i ' 

r, 7 -. 
. . • • • ' . .. . . ;: .. ( 

. .. , 'I •. ..· ... , .., . ·' " ,.. >' . . . 

J7 

" -· ,, ' 
n ., ' · ... ., 
'"' r ' ...... 
'.• / 

L· / •. ~ . .. 
,·' . ., 
. ' 
l' ? 
~~ 

.. -·. ( 

02€.6? 
0 -:> ..... ... 

,_ ~ lj (;o 

0266? 

fJ2t.83 
, , -:;. ..- 0::. :! 
• .. t . I::••J, 
t 1 ·:.0 ,-.; C• J: v L. d \..1 ·) 

i"i -:. t: '=' 1:. 
•,J ,_ v '-' ·-· 

0 ... .,. 0 ... 
c: 0 ·~· .. 

, , !:> 6 ·~· ,_, 1.0 ,_ .. ~ •J 

. .. - -
I • . ' t ' .o .... . ,., t: J ,7 ·-· 

0 - - r" ?. (:. j C• 
r, ·=· .. .:-~ .. ,.. .. \.. . ·' ... .. 

0 -:)-o· .._ ~' : . 
') 2702 
r ·''? o ·~ .... .. ;:, 

0 2 7 0 ·} 
O ·:>?Q~. '- .. . " 
"':>'?0' -.J t.~ ,.· t• 

O"..,n~·· . .:. " -
I ' - · 

•. 2 ... , " ..... 
<.) I " ~-' n·.) ,o·• •. '- ~" ' -
n "' -~ 1 n - "- I' • 
n ·.) 7 1 ' '-' ~ . . 

0 "-1" c:. / r. .. 
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E.2 VORT EX LI STING V$RER S PRO GRAM PAGE 39 LI ST ING PAG E < 7 51 ;• 

O:.J33 11 

003312 
00 3313 
0 033 14 
·~ n -:>?•« .._r oJ .._, <J 4 .J 

Cl0 331E, 
On?? 17 V'-'- f 

003320 
003321 
' t'!?":t2? 
• J ._#-...J .._ . 

003323 
IJ!J33 2 4 

0'] 333~ 
rll"'..-. """'""'6 ••• u .;, ..:, ..:· 
!"' ·'"'!~ ..,":.'7 .. ..,....,~ .... , 
003340 
CJ33 41 
0033 4 2 
'' 0?""4" ... - ..:> ._, 

O'J3 344 

0 033 4~ 

J 033~6 

'10?350 
.·. ...._ ...., '"" c · l ... .... .;, .;:, ..J • 

(1 033 ~2 
" 0"? "':?. '"' ... • w...J-

003 355 

0 ·~3 ? 5" • lt..• ""' -=· 
.-. I) ~. "j 5 .., 
·-· • ..> ... , t 
U- .~ ? "j " I) 

•' ...... -~ 

O:i5000 A 2713 
2714 

0 16154 A · 
006440 A 
0 03344 R 
03 6035 
c 1 5000 
001010 

A 
A 
A 

2715 
2716 
27 1 7 

0 03322 R 
0 1 0 440 A 27 18 
1J 3601 0 A 2719 
11501 4 A 2?20 
0 :5:5014 A ..... .., _ 1 

c.; c .1. 

2722 
0 0:500 1 A 
0:5 :501 5 A 
~ 1 5 003 A 2 7 23 
G0 :5311 A 272 4 
00 1010 A 27 25 
0 0334 4 R 

2726 
2727 
2723 

00 :1 0 24 
004560 
l6:i201 

" ~-. ... 3 H C.. t C. 

A 2730 
H 2731 

17 :5 0 34 A 2~~32 

00 5 021 A 2733 
'J0~0 42 ~I 273 4 
0360 10 A 2 73~ 
':1 0:ill1 H 2736 
055003 A 2?3 7 
0 10 4 22 A 

036016 A 
03~000 A 
00 "'''·• • c,· ..,) .. :: . ., .... ..-

2738 
2733 

055(!00 A 
00 ~041 A 
0360 16 A 
0 ~!5 0 00 A 
00 1 000 A 274 0 
f-00 1 0 1 R 

STA 
TRA:B 

0 ' >( 
rH! f 1• , R M , ll P N 3 0 

STO RE LOGICA L REC OR D S IZE 
EXIT If tiOT RMD 

1 N' F C B < 0) 
I. l •,:. 
y ... 

L U >< 
LDA 
J~ Z 

SAV£ +4•~ 
o , x 

POI NT X AT 
GE T F LAG 

ADDR OF READ nEF ORE WRITE FLAG 

LDA 
L D)< 
GR~ 
S TA 
Z A :-<: 

. n .• , ' . . , 
D!"'R 
,! q z 

1! +3 

AD FCB1B 
12 ,X 
l -:- v 
..... J "' . ':' - ~· 

SET READ BE FORE WRil' E FLAG 
PO I NT :>< AT F CB 
MERG E WITH L 
STORE IN FCB < 12) 
SET FCB<13)=0 TO MARK EUFF E ~ EM PT Y 

GET CU RREtiT RECNO 
CH ANGE FROM BASE 1 TO BA SE 0 
EXIT IF AT STA RT OF F l LE 

·-~~~~-~ ~~~ -~--~~ ~~ ····~~~ ~ ~·~·~w.~······~~~-~ -·:.~~··· 
• CONVE RT PHYSICAL RECNO TO LO GICAL RECNO IN f CBC3) • 
····~-~~-~~···· ~~~···········~·~~~······~~ ~ -·~·w.··~·· 

TlP N 30 

TB X SAVE EASE REGIST ER IN X 
Ll.S R 
r-. u L 
DI V 
TEA 
T y t'l 

" "' L DX 
!l'l R 
STA 
LDA 
n '...' '; H F' 

J:wiP 

1 1=. 
BJ 1 2 Q,)( 
~""'" E + ... X -->H 'I C. J 

~D FC B•B 

1:: JEC . • 

C O ~VER T PH YS:CAL PO SIT I~N TO LOGIC AL 

RES Tn RE BA SE REGI STE R B 
PO Iti r X AT FC:B 
CH nNGE FROM B ~ SE 0 l' U BASE 1 
ST aRr L O G I C~~ RECOR D PO S! T !D N IN FCB C3 ) 

P USf·: EX IT QP ONT O ~ SFDRTIO SfAC K 

EXIT TO V$i- ORTIO 

V 2 

1/2 

P '? 
'.J i 

0? 

(!7 

.. ~ 
u .·· 

0 7 
(l ~· ..., .. 
07 
-· ..,. u ,. 
(:? 

07 
07 
, ... , -... 
' ·' ·-· . 
~"! "7 ·-· .. ,., .,. ,_, / 
.-. ~, .. 
·~ ' .... -· :.• ,. 
(' I 
C7 
•' ..,. u ... 

.-. - :o . . . 
~ 

i:: 7 
"1 ? 
~ , 
., -. . -

07 

n ? 2741 
2 742 ·······~~·······*·········~···· ~ ~~~~···~ ~ ~ ~ · ~ ··~~ ~ ~~····~~····~-~ ~ -~~·· . .. 274 3 
2 ? 44 .. 

~ ' ,., .., 
:.; " 
G? 

0 16164 (~ 
1404 67 A 
0 56 0 3 3 ,; 

p R C C E S S A U X I L I A R y 
274~ 
2 7 4 6 .. rU JiCT I ON: TO ;·R eC ESS THE FO RT~AN AUXILIARY 
2 747 " 
2748 ,.. 

lJ. 

• 
2749 ll 
2750 
27~1 
27!'52 !I ENTRY:. 
2?53 .. 
2754 • 
2 7::J5 !I! 
275 G 
2757 ~ 

2 7e;S ~ EXIT 
27 59 !f 

• • 

.'3ACK SPA C£ U 
i.Ntr lLE U 
RtlJI riD U 

F" RO M RBE DIRECT 
uru T = 
TE MP -

FO RT RAN UNIT NUM BER U 
~p = 6 BACKSPA CE 

= 7 £l'I DF IL E 
= 8 REWtND 

TIJ V$FIJ :;:T IO ~ITH 
I / 0 AN D C { IT OPS 

EXIT OP 
ST ACKED 

S TACKED 

I 

T/"' ... l . 

I 0 ( p P. X 

.,, -, ,... T - "" r.:- .. • r :, . • ..::. l""t t... ,., r;. : ., , .,j • 

) -.: .. -
:r. u /' 

* ., 7 ... - . '' " ., · ..... 
.. (I 7 
!f. (I 7 
* (• 7 
~: 0 7 
* ·. f'• ~ ,. _, /' 

,··· .. .. . . ,. 

·"· ... 
~· ,.. 
!-. ~ 
' .1' .. 

:j . 

'I ~ ,_ . 
07 

27~0 • ~ 07 
27 61 ~~~••••~~~*••••~~ ~·••••~~·~•~•••x*~•*••* ~ ~* •*~• 2~~ ••••••~ ~ •••*••~• ~ • •• :y 
2763 PAX SJTB PB f ~~P , CBK , S ~VE +1 GET BI ASE D ~p V2 

2? 64 ~ ''FL. \ ...... CLF.:A R FUlG ''~'~R' " ' • .. '-' i..l 
,-. "":"' 
·• ' 

02?15 
0271(. 
02717 

') "'..,1. ... C. t' ;._.: 
(I 0:• "? 1 q 
•Ja...l •' 

·' ~. 7 ~ o· IJ C, C: 

02721 
C2 72? 

U.'.>72".> 
!;.. I -

... , ~·, ? ":• 4 
v c. •' t:. 
,., .... , '? "=' 1'!.' 
·- c ,• ·- ... . 

0213? 

il27::l 9 

0 -:;,•) 4 0 .. ' -
02711 
0 '.>74~' a;.. .. ~ 

C. -. ··4'' ' c. / .,:.. 
0 -:/7d ... 

~- • "'t '"\ 

( o·J - '.A '•' . .._ I ..., ·J 
........ ~4- · 1.. - / • r ... .. .... . .. 
0 27 4 .? 
U• '0 7 4··· 

.... ' 0 

0274 9 
02750 
(12 /5 1 
r .. ... .: .... , lJ c.. ,.r ._ • ..::. 
U.. ·"'\ -~ r:' - ~·· 

i . ~ :..; ... 

0 2?54 
,., ...... .., c: r.:
•.J C, / ,.) I 

~·· ·:. 7 r.:: ~ ' J ... . ' ..., ' J 
,-, , · , -, I • •• 
!..• -:-.. .. • .:- ... 
• • .o:_ , ..., c: *\ 
·~ ":. ( .J ·=· 

1 .. , ·:· : • ~ ,•, 
.· '- " c -· 

......... -J •• 1 ·-· .:. " ,~) 
(1 ·::- 7 ~:_ "> 
·· "- • "-" -

00 3361 00 50 0 1 A 
003362 056 15 4 A 

0 03363 
0 03364 ............. ""'~ .. 
vv,;,~o.J 

r. " .., .., r • uv.:-.· .:.ob 

003367 
003370 
:': 03371 

003375 
00 3:::76 
~:) 3377 
0 03400 
0 03401 

006010 A 
00 4216 R 
006~0~ A 
0 0~04~ R 

0161 ~4 A 
00 6440 A 
003 517 R 

016033 A 
00 1010 A 
003 402 R 
0 05311 A 
00 1 0 1 :J A 
0 0 3 -4 ! 6 R 
00 1000 A 
003 50 3 R 

27E-5 

2766 

2767 
2768 
2 76 9 
2 710 

27 71 
2772 .. . . 
2773 

PuS HJ 

!lUll! l'! !I lR !II !II I( ~ ~. ll: lJ. 

• U 1 S R ~1 D • 
...... li.Jl' :T. 'J.J!ll! 

T2A.S 

JM P 

SAV f. +l,P AX1(1 

PAXl ~ 

F'A X30 

2 77 4 ·········~······· 

PRGCf~ S fOR l.RAN UtiiT MUM8ER U 

TEST Ii- R~lD 

NO 
ENI.l flL E ' 

NO . RI::!-I IND 

\I·-· c. 

V 0::• 
~. 

~. :; 

.· . , n ~- 6 ,. 
l .... J, 0::. , - • ·~ 

.-. "-" 
,J .·· 

r ·-. ' 
: .... 
- . 

t I 7 . . , .. . . ' ., .. 

'!-="'; "£ ? •. L. ,_, • 

0 -;o 7 (; ·:J 
- . v IJ 

0 ~,- ... ,-
.:_ ,.I 'J . ,. 

I) ':J -~ .., •') 
t.. .. I (' • 

0 '"'77 " c. ' . -
027 7 2 

') .... ... 7 ·. c:. ( •. -. 

n "".· o~, .,--~ 'J \,,.1( 

. -------... --·· ' .. . . ... .... -..... -... - ~ .. ·-··- - -·----- ··-·--.... -... ~- . _ ....... -""' .......... --- --· --~ .. ---- .. -... -.... __ .__ ... ______ ,. "'- - -· ~- - ... - -- -------.-··- ··-·-



• 

. . . ..... .. 
.. .. .. ' . ... 4 • ·p ~.,a. 
· ·..:.~ '"::. ~-"" 
, .. ·-:. . ' . . . 

E.2 VORTEX L!STIHG V$Rt:RS 

003 402 016154 A 
0 03403 006407 A 
0 03404 003517 R 

277' M BACKSPACE R"D • 
2776 ·······---········ 27~7 PA~lO TSAB · RWFL tGF,PAX~O 

. . . . . 

PROGRAM PAGE 4(1 LISTING PAGE < 752) 

07 02775 
07 02776 

CALL V$IOC BACKSPACE IF GL OBAL FCBY2 07 0.2 7 7 7 

2778 
2779 
2781) 

~--····~~Y.················~·····~ .. Y.·~····· • BACK~PACE BY SETTING rCBC3) = FCBC3) -1 ~ 
07 02778 
rl . , 

I I 0 2 77 '3 
02780 
02781 
02782 

········~······~···~··············Y.~··· ·~· ~ 07 
l)j f.l03 40~ 036010 A 2781 

27S2 
·· LDX ADfC BtB POIN T X AT fCB 

DAX 3 DE SREMENT CURRENT RECORD NU MBE R IN FCB<3) 07 
003406 01~003 A 
C03407 005311 · A 
0034 1 0 0 5~ 003 r-i 
00341 1 00~311 A 2783 
00 3 412 001004 A 2784 
0 0341 3 0 03:5 0:: R 
003414 001 0 0 0 A 2785 
00 3415 0 03527 R 

D~R 
JAN 

2786 ·····~- .. ~·~···· 2787 ~ ENDriLE RMD • 
2788 ~ ······~--······ 

PAX3 0 

P AX70 

DO REWIND If fC !C3 ).Li.1 

EXIT 

U7 027S3 
07 02784 

0 7 02 785 

0 7 02 78 6 
0 1 02787 
0 7 0 278 8 

2789 PAX15 TRAE RWfL ,pQ,PA X1 6 PC~T BIT SE: 7 V2 07 02789 
l~~ 'J 3416 0161' ·~ A 
003417 0064 4 2 A 
0 0 3 42 0 C0342:i R 

'J~3 421 006010 A 
003 422 00:1011 R 
0 03 423 006:505 A 
0 0 3 42 4 005042 R 

Z790 PUSH J 

10 3 4 2 :1 0 06 01 C A 2791 PA X16 LDAI 
<. 0 ... 4 ... ... u ~ c. c 
O'J 3 4 2 7 
003 4 3 0 
: 03~3 1 
00 3 4 32 
0 03 4 33 
0 0 3 4 3 4 
0 03 435 

0 1340 tl A 
1 1616 7 A 
03 6 015 A 
0 ~~104 A 
0 1 6154 A 
006441 A 
003456 R 
036010 A 

0 03436 016201 A 
C0 3 437 055000 A 

2732 
279 3 
2?94 
2795 
2796 

2797 
2798 

00 3440 0 1612 1 A 2799 
U0 3441 00:5311 A 2800 
0 0344~ 00502~ A 2801 
00 3443 0 04560 A 2802 
00 3 444 165122 A 2803 
00 34 4 5 175201 A 2804 
~ 034 46 00101 0 A 2805 
003447 0 03451 R 
~03450 005122 A 2806 
00 3 4~1 005122 A 2807 
uo 84~2 00~021 A 2soa 
003 45 3 005042 A 2809 
0 034~4 0 3 6010 R 2810 
00 3455 0 55003 A 2811 
0 0 3 456 0 10464 A 2Sl2 PAX20 
003 45 7 0 065 0 5 A 281 3 
00 34 6 (1 00 5 0 42 R 
~ 0 3 4 6 1 006 0 1 0 A 2814 
003 46 2 01 300::: A 
0 0 3 46 3 1 1 6167 A 2815 
0 0 3 4 6 4 03 6 01 6 A 2 8 16 
0 0 3 ~ 6 5 055 10 4 A 2817 
0 0 3 46 6 010464 A 281 8 
0 0 3 4 67 006505 A 2819 
00 34 7 0 0 0504;:: R 

28 20 
u o347t 0161~4 A 
0 0 3 47 2 006441 (-) 
(1 1) 3 47' 3 0 03 5 2 ? (;: 
0 0 3 4 7' 4 0 36 0 1 0 A 2 82 1 

0 0 3 47~ 016122 A 
0 03 476 055000 A 

28 2 2 

2823 
0 03477 016121 ~ 
003:100 055003 A 
0 03~01 00100& A 2S24 
003,02 003527 R 

::J ~ A 
LDX 
$ TA . " · 
L DA -
B r - '· 

l. DX 
ML! VBAX 

LD~ 
DAR 
i BX 
l. L~ R 
MUL 
Jll V 
JA:Z 

IBR 
IBR 
TBA 
ncs 
I. D ~< 
S IA 
LDA 
JS R 

LD AI 

ORA 
L f! ;.: 
$TA 
' ..-,A L.. }, 1 

J S R 

!_ nx 
MO VRA-X 

;' i iJ VB A X 

JMF' 

2S25 ••••••• ~- ~~••• 
2$26 * REU~ND RMD • 
2827 ·······-~~···· 

PSB 

01340 0 

UNITt I 
,-:; 1'1 P. B ' B 

·: I C C C" T t X •. . · 
RWF"L ,B 
A RS 't+LF ,PA >~20 

ADFCB, J 
BD1 2 0 , 0 

LRECNO,B 

16 
LRsz , x 
.S D120tX 
~~ + 3 

A!lFC lh E 
? v ._., .... 
CI O 
F' $ J,)~ 

'J 1 8 0 00 

Url1 T,B 
Ai'iR B ,B 
I OCONT tX 
Cl O 
P-s.J , x 

Rt./ F'L ' LF"' PAX70 

ADF' CB•B 
LRs z , o 

:.. R::: Cti0 •3 

f ''"'··.~-.o . · •·· r. t 

2828 PAX30 TRAB Rw r:. ,GFtPAX33 
003~03 016154 A 
00~ ' 0 4 00644 7 A 
80 3 ~ 0::1 0 03512 R 
0 0 3 ::10 6 0 06 0 1 ~ A 2829 I ... DRI 
0 03 :507 00 3 000 A 

'00 3 ~1 ~ 001000 A 2630 J MP 
OU 3 ~ 1 1 003522 R 
003:5 1 2 03601.0 A 2831 PAX33 LDX 

. . 

Pf'I X 5 :5 

~nr c s ,B 

'( £ S . POST BUFFER 

· GEl. SKELETON CLO SE/ UPDATE CONT ROL ~D 

. MERGE IN LO GIC AL UN~T NUMB ER 
P 0 H n X A T V $ F 0 R T I D D r-t T A E 1.[1 C K 
STOR E IOC CONT ROL WORD IN V$f ORTIO . . . 

LOGICAL F'ILE 1 

YES. POINT X AT F'CB 
SET RECORD S IZE fCB( O) = 1?.0 WORDS 

CONVERT FROM BASE \ TO BAS E C 
SA VE BA SE REGISTER IN ~ 

G E f U 0 R D C 0 :.; I'T 

V2 07 02790 

'v' 2 Cl 7 C279 l. 

V2 

0 7 
Ol 
0 7 
o;; 
07 

07 
0 7 

02792 
0 279 3 
0 2 7 9 ·+ 
0 2?9 5 
'• -'"•7"' ( vc:; :J .... 

0279? 
0 -=· '? 9 ,., '- f o:) 

CO~ V ERl TO t e D- WORD PHYSICnL REC CNT V2 

0 7 02 7 99 
0 7 028 0 0 
01 0290t 
0 7 ' 02B 0 2 
0 ,' 02 8 0'3 
'); 028 (1 ·~. 

0 7 0~: 8 0 5 

BU ~1P l F" OR Pt~RT I AL. RE CORD 
BUMP l TO CO NVERT TO BASE 1 

RES T ~RE BA SE REGJSTE ~ B 
POINT X AT FC E 
S T ORE CURREI'H PHYSICA L RECtlO !N FCB(3) 

CALL VSIDC FO~ CLO SE / UPD ATE 
V2 
\1 2 

GE T !O C OP£ N/ LEAVE S!! ( LETO N Cll tiTRDL WD V2 

ME RGE IN L ll ~I CA L U ~ J T NUMEER 
POI NT X AT VS~ OR T I ~ 
S T O ~:~ IC C C!l~ T ROL ~! U RD IN V~F DRTI O 

C A I. L V ·~ I C C !=" IJ R 0 P E ti / !.... ~ A VE 
\12 
V2 

07 0280ti 
~7 
' , '• I 

' I / ' ., 
0 

., 
i 

07 

ro .... ·~ 0 -· 
v \.':. -=· ( 
0 2 8 08 
0 -:;. 0 (' .:; 

L.. • ._. d ~ 

0 ~·: · 1 fc 
I. . '"'' 

028 1 :. 
0 '=' ·::> 1 ·:-

.. "'' l - . 

0 -. r. . .-. 
C: C• .1 .;, 

0 28 1 4 

:) :' 0 2 8 1 5 
u7 
,-, / 

. -L: ... · 

,·, ·:· C• l. ? 
•J ·- '-' ,. 

rl .-, C• " ... , 
• L":. '-' J. ::_• 

U.. :• C• i •:'"o ..... .... . . ~ ' 

EXIT IF MOT L~ ~ IC At_ f i l E v 2 .j 7 0 2 8 2 ( i 

POI NT X AT ~C :E 
RE ST !JR E LOGI CAL RE CO RD S I ZE IN F CBCO) 

R.ESTORE CLI RR I ... OG Rf C: Ot<:D NUl'!!: ;:." ;.· IN F CB ( 3) 

C: UlBAL f"CB ? V2 

. .., ... , 
( • ..., ..... ( 

0/ 

-. 1 l· 

lo "'J 
~· I 

0 7 
0 7 

0 282 i. 

0 ~8 -:>"' 
- ,J. ..... · - · 

0 282r:. 
G ':) ....... ' ? 

L. •:I C. f 

0 " 0? 0 
C... • J L- '· ' 

Y E ~ . ~ ALL V$ I OC U PE ~/R E WI ~ D V2 " 7 02829 

) ? 0 2 83(: 

P01NT X AT FCl:~ IJ? 0283 1 



. ' • 

E.2 VORTEX LISTING 

·· o., -1"' u <J...J .,) 

803 51 4 
:j Q3::51!5 
·~ 03~16 

00~101 A 
05~003 A 
001000 A 
0035~7 R 

2832 
2833 
283 4 

2835 
28 3 (. 
2837 

0 03517 036033 A 2838 
2839 
28 40 
2841 
2842 

0 03520 
003 :521 

0 035~2 

i.1C 3 523 
003 :524 
.. .... ., .. '!> .. 
• .... ..... .,j ._ -

···r·- "~6 ... u~..J c;,. 

~ 03:527 
~')3 :530 

') 03531 
';')3 ~32 

00 353 3 
" 0""""?-" ..... ..... ..J oJ '1' 

"0-.. ... ...._ .. '· ~...~~ .... 
0 03536 
00353 7 
U03 ~40 
003~41 
:1 0 3 :54 2 

~ 03~43 
0 03:544 
0 03545 
('. 03~46 

DJ3 547 
no~ .... ,., 
"-' ..:. ...J .... " 
"'\ f"\ ""'11 .... . L. .J .j ..J ::J .~ 

0 03552 
::: ~:.)553 

·• .., '"' ... """ t,.l .J ~ .J ..J ... 

' ' l) ., .,. 5 "" OJ y ...,) -..} 

0 0 3 :556 

2843 
006015 A 2844 
0035:54 R 

116167 
036016 
055104 
007400 
0 01006 
0 074 0 1 
0 1 04~~ 

2845 
2846 
2347 
2348 
284 '3 

A 2850 
A 2851 
A 2S52 
r-4 ~35 3 
A 2854 
A 2855 
A 2856 

28:S7 
036016 f.l 
035000 A 
005344 A 
0:5~000 r-l 
00::}0 4 1 A 
03601 5 A 
0:5:5000 A 
001001 A 28~8 
000101 R 
010464 A 28~9 

2860 
036016 A 
03::5000 A 
0 0~ 3 44 A 
0 :55 000 :l 
00~041 A 
0360 16 A 
0::15000 A 
001000 A 2361 
000 1 01 R 

0 1 200 0 
001000 
00 140 0 

2852 
2S63 
C'S64 

A 2865 
A 2866 
A 2867 

PROGRAM PAGE . 4 1 LI STING PAGE < 

I t { C :<: 
ST A 
.J MP 

1 
3 t X 
PA X70 

·······~······· ~·~····· • . CALL VSI OC TO DO DP • 
···~·····~·····~······· PAX50 LDX SAVE +1tB 

IFF NUC 
t1DTD :i'v' 2 NUC 
IFT VII 
OME MAP,V$STO 

NV2NUC COIH 

SET CURRENT 
EXIT 

RECOR D NUMBER 

GET BIASED OP IN X 

SET EXEC STATE TO 00 

L DAE PA:-< TA B • X GET ICC CONTROL UDRD MODEL 

IFF 
GDTO 
IF"T 
ONE 

NU C 
l'iV 2 NUC 
VI I 
i11'lP ' VSS T3 SET EX EC S TAT E TO ~N 

NV2NUC 
PI=IX~5 

C G ~'IT 
n~ A 

L!JX 
s rA 
ROF 
DATA 
SOF 
LDI'l 
F'USH F" 

UtiiT d~ 
ANR'f.1B 
!':' CONTtX 

MERG~ IN LO G:C AL. UNIT NUM.ER 

STORE AS IDC CONTROL WORD 

PAX70 

J 0 F' 

LUA 
PU S KF" 

JMP 

0 1006 

CE X 

CAN 

CIO 

PUSH EXIT fJP 

• 
EX 1 I lF' DONE 

PUS H I/0 OF' 

EX IT 

•••••a••~«••~•• .. ~~•••••••••••w~••~•• 
• AU XILI ARY I / 0 CC NTROL UORD TABLE • 
••~•••••~ ~ ••••~~ ~~•••Y•••••••~w~~~ •~ 
?A XTAB DAT~ Ot2 000 BA CKS PACE 

DATA J ! OO O WRIT~ fOF 
,~TA 0:~0 0 REWIND 

• 

t 

753"J 

FG 
F"G 
FG 

F"G 

f"G 
FG 
FG 

V2 
FG 

r, 7 
~ . 
07 

' I 7 .. . . .., u ,. 
07 
l., "';' 

• I 

07 
l'j 7 .. . 
0 ? 
'• ..., L• ~· 

n ., 
<• ' ,. -o)/ 

07 
f · '? ._f • 
,-, 7 
~ I 

rr 7 
• I 

07 
I 
. .. 
_: / 
~ ~ 
\) ,.: 

0?' 
1) 7 

0? 
07 
0? 
"'1 7 
> • 

r• ., 
t l I 

q ~ 

'· .. -.,. 
1_1 ; 

!~ 7 . . 
. .. ...,. 
'..' .~ 

( · 7' .., ,. 
': ) ·-· .. 
, , ' !" 
I) ; ,.. ~ 

~ I 

28 68 
286'3 
2870 
237 1 

E ~l~L: 
~y~~~--~,~ ~ ····~ ~ ~~·····-~~···* ~ -~~·~~~·~~~·····~ ·~····~~·~··~~*~~~-·~~ 

-. ~ .... •.· 
' .. . ' . .. 

0 03557 

!JC'3 :S60 
003 561 
.)03562 
l-. 0 ..., ... 6..., . ..;:;..J ~ 

003 564 
L! 03 565 
:1 03566 
00 3567 
OC3 ~ 70 
0 0257 1 
003 57?. 
003573 
;.) 0 357 4 
0('~575 
1)03 576 
003 ~77 
00360 0 
003601 
C03602 
,. , ~ ? .c. 0 ? 
'.! \J '\J 0 ..... 

003604 

, - ~ ~ '· :<t-. ' ·· •• 

287 2 ~ 
2873 ~ F"UNCTllHl: TO 
2874 • 
2875 ll! ENTRY: 
2876 ll 

2877 * 
287€ 1l 

2879 ll' 
2880 ;,: 
2881 ~ !:.X IT • • 

ASCB = 

SC B<O> 

P U T C H A P. P. C T ~ R ( P C H ) 

;:eRE A CHARACTE R 

~DD.ZESS Of STRING CCNTRD:_ BLOCK SCB 

SCP<O) : 
::" , .. 'tl ,· 1 ') • 

•• • • \,.1 .. • 

<" (" ·;:. •• ., '" • 
' ... .., \;+ • 1,:. ·' • 

CURRE HT C ~AR~CTER C~UMT~R 
ST ~IN G START ADD RESS 
=~ HnRACTEP ;O EE &!GRED 

-. ~~ CB<0>+1 

-~ G 7 
Ji • -. . '·. . 
• i t . _; 

• I .. .- .. ·· 
' . . , 
" ~-· . •' 
.• ' 

' . 
i• .., ·' .. · 
,•1 - · ·-

28S:;) 
A 288:5 

2886. 

. ~ 

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

.. . . . . 
. -· I ' . .. . 

036021 

~ 

2987 
2888 
2389 
Z89 C 
2391 

2S92 
2893 
28 94 
289 5 

01~00?. A 
0 :56164 A 
01500C A 
04!5000 A 
007 4 0i. -~ 
CC 4257 A 
003001 A 
002351 R 
1~0460 A 
125001 q 
005014- A 
015000 
0010 07 
00360(1 
007401 

A 289€
R 

0 0 42:5 0 
1501462 
116164 
00;3001 
003577 
o::,~ooo 

A 2897 
A 2898 
A 2899 
A 2900 
A 2901 
R. 
A " 2902 

PC~ LnX ~- ~- : B oB PO INT X AT ~ CB 

LRLAS 

MU V ~:A B ~' fEMP SA VE CH AR 

LDA 
I N~ 
~l.JF 
LRL A 
~~ ~= :'t 

A~l'l 
~ DfJ 
... AX 
Ln.~ 
I " ' -' N .... lJ . 

S OF 
. ., ' "' 
·- t t:, - " 

Ali:'i 
r:JRA 
xm 
STA 

.. 

.. 

D , X 
' ... ) :' . "\ 

1 5 
'?..,F • ..J 

E:r<· l5 
I y . ' . ' 
(J , ) . 
. ., ..;. ·t 

~ 
UHJ 
TUIF' , B 
'C•' "' 8 • ... ' •• t t 

0 , X 

GET (TRREtiT ? 0 I NT~ R 
l3i.H:P •.:U RREWi ::'OlNT E ~ 

C 0 N 'v' £ R T B ·tT f. ~ - 0 !.l 0 :< U C :J IJ N T 
CVFL. SET IF ti~ Gti R v~· E 

YE S 
S WAr" J3 Y T r. S 
CLEA~: UNWANTED BYTE 
l'l E R ::. t: I If tl Dt (. H A R A C T E R 
SWAP BYTES Ir YlG H BYTE 

STO~·E I t f ME MORY 

.. , ~ ... .. 

.-. .. ) .• .. . 

••• "'7 •.. . 
.-. ..,. 
••• l .-.. ; .. .. 
.•• ? . -· . .-.. .., '. . 
.-. /~ ·. . 
·'; 7 
.-. 7 
' .. 

(! • ~ 
.• ' 

'• .. 

'• .., . ' ' . . 
f 7 J t' 

0 .•, ,-, .-. r c .:;. ,j . ... 

(I .-. . -. .• .. , 
c.. 0::0 .. ~ ( 

o"'l •::i .. : o •") Co 
v .... ·-· •..J ·.~ 

U
• r"', .-o .-.. -. 

c. ·=- ~ :.> 
0284(; 
C284t 
.-, .-. ,.... ... ..... 
U C:.U '"tf. 

D284 :?> 
02::: 4 4 

02845 
0 -:> ·::. 4 .~ ..... '-' ...... 

0 ·=· ·=- ... ' '? '-- . ~ ..,. . 
n -. .... 4"' ._. C.C• • .1 

02849 
0 .-.c- r r.. 
c.~ .. _,.: 

"' "'"' r oc:• IJ L. C.--. ~ 

0 '=' C• c- ·:; 
.._ '-' ..J 1-

0 -:> C• 5 ·-:. 
.... \.J .. ; 

G285 4 
:J 285 ~ 
0 .-..;:.;;: , c. ._ . ..... ;:. 
(j ~nc:-~ C. C• .J ' 

~~ ·::- ·~ r= C• \,I 1_. t.J ..; OJ 

0 .-.or.;:;~ c.w ._, ,. .. 
,~ '.:o •:0 ,- "I 
·.· .... -' v ... 

..... .-. . -. c. r_· 
v c. 0 ._. .J 

028 6 .:. 
lj
. .-, "'"• ;• .. c. (.· ;:-:- .. 
~ 0 - · .-. • .. . •. c.o.:• o•: 
r· -:- ..... ... o:. .... , .. ... ~;: . . . 
' ! 0:::• C• '";'0 .. : 
• ., ·~ ._, " •J 

.... •'); :.. ·. . 
c -:.····· 1 

(I .... . -. . , .... ,-_ .;:. .. . . 
--: :.• ·::• ·::- "':• 
... . '- • .. • .. .. .o 

I) - ' .. , , A 
t• r C• (' 1 

• , ·:· 0 • .., l" 
l o •, V I • 

.-.. ·, .. -~ . r. 0- ... • 0 

.... ·:· •"':· ·:.· . 
,,1 '· · v ,• ,. 
,·. ·:·, i.:· • :. :j 
'· L.. "" ,• o.) 

IJ. ::~ ·=· ',) •";" " . ..... •' 
.-. • ... o" ' • ..... ... 

' ::... -::· . . ··' --- ·- · ' 1 · .. o ~-· o,,f 0 
... \,., '-' o, I .._ - .. ... -· .. 
I • . • 0 • • • • • 

) ~-- o·;. -::.. .:. 
(. .. .- ... . .. .. .. • -· .• 
..· ·- ·-· ... ·-· 
U- -:,.,_·.-:: , 

L. o o •' ,.-

(1 ~- ·= •.:. ,; .· ... ·-· ._.. · .... · 

'
-.. -. ,· ' .-. .. , 
~ t=:. C• C• ,.· 
.-, • ..._ n r . a-: 
il_t c. 0:• ·=· •:.• - - - - -t I ._, ._ • ' ,• 0 0 

"-" '- '-''-' ' 
n · ~·.,.J-:.·1· 

! ·- · - · .1' •• 

·· 'j•:· q · 
I I,_ ' • ' "' o 

t t ·:> .: . 0 -=· OJ '- ._. . .. .._ 

•• .-, .-. Q ..... ..... c ,:. ./ .; . 
r· ·:. .:. er ,, -· ._ ·-· _, 
' ) -:- t:• <':"J - . . ·-. ·' '"' ... 
1'\ .. '\ i""\ "l .. ,_. -::. •:• ,• •.:• 

··J· -::. 1:. ,..J ..::. . ·- ..... ./ .... 
(! :::: 9 0 l" .-. . -..... ,., . 
o) C • . :.t '..} ' 

n ·::- 9 (' ~, . 
• '- ' 1., 

,..._,,--...... . --...... ·----·· .... _ .. _, .. _ ._._. _________________ ... ___ ._, .. --·-__ .. __.__ - .. -... -·---·-· . - --· . .-.,.._.,._,_. .. . . ..... ~ ··- ----.. -------· . - -- ----·- ·- . ---~ ~- ·- ---· ---~ __ ., __ 
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E.e VORTEX LISTIHG Y$REPS PROGRAM Pf4GE 42 LISTING PAGE < 

2303 POF'J EXIT rG 07 02'303 
00360~ 
C03 606 

003607 
003€. 10 
003€> 11 
0Ci3b12 
00361 :3 
oo:;~.14 
:1 0 3 E. 1 5 
OOZ616 
!)02 617 
003620 
L: 03621 
('J3G22 

001000 
C0411u 

A 
R 

0036(17 R 
003607 
003607 
C03607 
00 -··· o~ ~ 1:;. ~-

R 
R 
R 
R 

007401 A 
016004 A 
11600 5 A 
11600 E. A 
003(11 0 ~l 

002351 ~: 
116003 A 
001010 A 
004012 R 
OllillS A 
140422 .::, 
OOlOOZ: A 

2904 EJEC 
2905 ••••••• ,1. .. ~·····~~--~······~·····~·~~···· ~ w,·~····~~······················ 
2906 • * 
2907 • P R 0 C E S S N .U M E R I C I N P U T D E S C R I P T 0 R ~ 
"qOn !« . .:. ,; 0 . 

2909 
2910 
2911 
2912 
2'318 
2914 
2915 
~91" . ... 0 

2917 

ll! 

,., 
.~. 

~91° ~ ._. v . 

FUNCTlON: TO PRi.ICE:SS 

""· R'~"IF D 
..: ~·- · 

. $k EW.D 
:i<: FW.D 
~: R GW.D 
RIW 

( p I ) 

THE INPUT FDRNf-lT IIE:S:CRIPTDR :> : 

2'319 ~ ENTRY: 
2920 '!!: 

CACC,BEX?,SGFL) INPUT NUMBER• WHERE 

2921 :« 
2'322 ~ 

2923 ~ 

2924 ll! 
2•325 ~ 

2926 ~ 
2927 )!t 

2928 ~ 
2929 ~{ 

2930 ~ 

2931 .. 

ACC - HORMALIZED BINARY FRACTION 
BrX~ = BINARY EX?DNENT 
SG~L SIGN .EQ. 0 + 

• NE. 0 
ITEMAD =• ADDRESS Or LIST ITEM 
IIWSZ = WORD COUNT or LIST ITEM 
!TMDDE -- LIST ITEM MODE 

~ 0 1-WORD INTE GER/LO GI CAL 
-- l 2-WD PD IN TEGER/LOGICAL 
- 2 REAL 

~ DOUBLE PRECIS I~ N 

- 4 COMPLEX 

2933 
2934 
2935 

*- EXIT : DIRECT TO F"RS w. 

., 9 ., .,. .._ -· .. 
<>o~. , 
~ -.:1 .;. ·-· 

2939 
2940 
2941 
c943 
2944 
294~ 
2946 
2947 
2948 
294'3 
2 950 

2951 
2952 

~9111f"":' - -'"-' 
2954 
2955 

~ ~ 

-~~·····~~--~--~~lf.················lf.··~*~~*~····*~~~·····~·-····*······~ DIN EOU ~ 
E IN EQU !t. 

f iN E (W * 
GIN F QLI * 
rrr, u~ u ~ 

~~····•••*-••••••• 
~ TEST FO R ZERO • •. 

~-··~···~~-- .. ~-~~ SQF •. .... 
L~h 

OR i~ 
0 R r~ 

Af:C+ t,B 
~f.:C+2d~ 
,..,.. ,-. J3 B 
~ _. .__,'T ' 

.. , A -, ,· \ .:.... 

ORA 
J (4 z 

LDA 
SUB 

I ,-.. t:' 
- M' 

. ·"'J F" .. , '-· 

ACC ,B 
PIH 50 

OV~ L R~SET IF ACC(1)=ACC(2)=ACC(3) =0 

EX IT IF ACC=O 

TEST INTEGER LIST IlEM 
003623 003672 R 

0(1362~· 
n 0 3€.2~ 
1)1)362€· 
·~) 3 6 2 7 
0 03~30 
0 03631 
003632 
-~ o--:-6- .... ..... • ""' ..::> ..:> 
1)03634 

003635 
003636 

001001 
005703 
01602·1 
0 0 "' ·:.· 1 ' ...,) ..... "· 
001004 
005?'03 
1404 72 
001002 
00~703 

016003 
056164 

':.\0~£ ._ -" ~ ~· 
~<.:>11<7 
L...7~l, 

2953 
A 2959 

A 2960 
A 2961 
A 29 6 2 
R 
A 2963 
A 2964 
R 

2966 
0 03637 00'5001 A 
003640 056003 A 

0036 41 

C03642 
0036 4 3 
0036 44 
0036 45 
1)0 :.3646 
.., .-. ? <C 4 7 
-· v ..... v 

003651) 
00 3651 
0 - ~-s~ u .;~· f. '"· ._ 

005024 

2967 
2'~68 
-.-.rq 
-=-~o ... 

A 29 ? 0 
2'371 

2972 

2973 
2974 
2975 
2976 
2977 
2978 

JAN 

S !J B 

;'10'./:BAB 

7 r· B . - . 

• J . : ) .. r. -·- ... ._. 

. ~. ·- ·-• p B /'..(_, ... , ' 

n 1 ., . -· ._. 
t• , ....... 
I' I'- . . • 

~~--~~-~ ~~~~~~~~~~~~-· 
!II INTEGE R :s:H.::FT LGDP * 
~~~---~--~~~~~--~~ ~ ··· 

PNILl 

.,.. 'Cl •• " 
I _, /\ 

LD(.. 
L l) J3 
I A ,-. L ·- .;,. 
~ .. 'I" , ., 
..;; I .. , 

ST B 

T'rr-··'0 r· ;:.. ,.· .. • 

,_ r · !-. X 
•· i ·-·J !I 

1 , . .• ,.. Y. (_;·, ,· ' •" 
• 
· ·"~" r· ,.... . ,~ .. , '-' . .., ' :~ r "':" ,., . ., ,, 

.. • ' 1": 
l' ' ··· J I 1 I I I ,_ 

003653 
G03654 
003655 
003656 
0036 ~7 

015024 A 
005311 A 
0 55024 A 
0 01004 ~l 
003656 R 
015(!03 A 
0251 64 A 
004401 A 
055003 A 
0651 6 -1 A 
001000 A 
00364.~ R 
001026 A 
00~703 R 

2979 PNILlX J B f'i Z 

--- ··--· 

E R I( U R 3 .I N 0 1 I tiT E G E R 

GET BINARY EXr !) NENT 

ERRCR 3.1 NOT INT£GER 

ERROR 3/ NOT INT EGER 

,. 
' 

,• 
( 

SAVE LEFT-JUST!riEn IrtTEGER 

CLE~R ACCUMULATOR ACC 

US E ~ AS BASE REGI ST~R 
DECRLMENT s:ri~RY E~r'8~{ENT 

EXIT ON Flt'.;IS~ 

I IHE G f:!? INTO ~~ r· ~~ 
.. · -· '4 

C [] lH I t'lU E T ! t .. f)Qt~ c· 
•• I , , _ 

ERP CR 3 .1 NOT INTEG ?~ I V2 

0 7 
07 
i! 7 -· . 
07 
0? 
u? 
07 
07 
- 7 u < 

07 
fl7 - ' . ~ 
f . .' t" 

!)? 

07 
(17 

I•) 7 ,. 

07 

0
., 
i 

07 
07 
07 - . 
n 71 - . 
07 
07 
07 
n ., -· - ' 

0 7 ,. 
II 7 - . 
1•• ~ 
·~' ... r .... -' ,. . . ., 
... : f' 

(i :? - . 
07 
0? 
1)7 

0? 
0/ 
07 
U .. '".'!' 

.-
0? 
fl t'"J 

0/ 

. "} 
'· ( •. -) u ( 

. , 
. : ~· 
II "J .. ' 
!t "':"J .•. : 

- ~ u ... 
j't ? ... ~ 

r. :o . . .. ' . 
!.J? 

r -. 
-· 
u? 
. -· 

!,! ,··· 

,., ~ 
v ' 
(I :? - . 

02904 
02905 
02906 
0 ·::>q ·u·? 

L:. J " 

029:)8 
0290'3 
02910 
0291 1 
02912 
02•;,1:3 
02914 
029j5 
0 2 '3 1 6 
02917 
02918 
0291•; 
02920 
02921 
0 ~0~':· 

L.. J' ._ 1-

0 -=· ·=- ':'1 ":t 
'- ,; " · <J 

0 ,, •::> ·::. .... 
L ... · &... ' 

0 .-. .-, ..... t= c. :::• ,.._ ,J 

o:::926 
0 ~•0'?7 

..... :;t a... • • 

n ~o~-=-- ..... ./l_,\.,0 

0 ~ >:) ~ ·=· -./ '- ... · 
r, .:;, 0 .., o· 
V'-../...J 

r. •:=t I:'J ':I I 
- '--"·.Jj. 

0 ,., '3 ? ":• C.. VL-

0 -=· e, ·":o ":.• '-7 -..J-J 

o::.93c. 
1) ':·0') .. '- ./ ._, .._, 
(I <":> ') -~ ;> 

&. .. . v. 

l-, .-. -.-. ·j -:.• c:. .... ·-· · .. • 
(I ., 0 -~· ·:; 

·- .I ..... -·· 

'• ·::> q 4 J"l L•&.-,; .• 
.. ~-:1 4] fJ '- .... . 

02 94 8 
02 944 
... ,.~q c_~.:.. 
IJ 1- .,1 ~ .._, 

029 46 

02951 
U·-. ·~ ·~ e ·: • 

' - ,. .;) I . 

O ... , .• , c-. 
r ·~ I • • J .... . . .. 

0 2c•54 
••. ·~ •:J I::' r. 
.... L, 7 •. J ·-· . 

.-, .:_, ·~ L~ ~· ·- "" . .. ._. .... 

0 " ')·--,.. .. . '· 

,, ::· q .:: ··:· ,.,._ ... v ...., 
.... .'"'\ .. .. ... 
' . c· ';;! 1:- ' 4 
" - J ' 

r. ; oi~q~ e. 
• . , ·.J --,;1 ,/ ~; 

r; -.:· • ·1 ·:.> •:& .- ,:· 
•.Jo' v ... .-~b'., 

t • ·::, .., .-
!) 7 
r. -, 
·' . .· . ;. . ' 
.. , • ;o 
J •' ,.· 

f 
., 

J ,. 

... ' . ·' .... , .. 
n '? -· . ,·, ., ·-· ( . ·• ') ·-· . 
i.l/ 
n ·;.:· - . 
f-'7 . . . 

IJ- ·::. ·::~ ~-- '? 1.~ ......... 

1-, ·:· •:=· .:: .::;. 
~ 1.,, w'' ~. 0 '- ' 

'' ~ . .-. .· .-. 
;JL:.•b:;~c 
. .-. ;:J .., .-, 

iJ c. , . ,·· ·_. 

0 .-, \:"• _, ,.., c.:. 7 ... ~: . 

r· .-. ,., 7 . ., .: .::~ :? f .: • 

0 ~~· ~ ,7 ,-'!, -- . ~ - .. .. .. ,, ._ .. _. ... .. 
' •' L • ./ • ' 

fr ·:O ':)·~ ·} ..-: 
•., L - ,. · • • 
r·r,r,-, · } J •:.... :?.-·, 
,-, "..:0 q -:- ( ': 
.. • .. .; ' <.,;; 
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E.2 VORTEX LISTING YfRERS PRO GR AM PAGE LI STING PA GE < 

003660 

(: 03661 
0 03662 
003663 
00366 4 
00366 ~ 
003(,66 
003667 
' l 0 3 6 7 0 
iJ0367 1 
003672 
00367!3 • 
::) 03674 
003 675 
.:JG 36?'6 
0~3677 

003700 
0 0 37 Ql 
0037 02 
I ' ;"\ .., .... 0 .... 
._ .., .,j ... .j 

0037C4 
oo3;.:ro :J 
::-D370G 
'30 370 7 
. . ') ":' ..,. 1 0 
'-.· ...J I 

00371 1 
S037 12 

On->7 1'> .... ..J ( -.J 

00 3714 
U n...,~1 -= v _, , .A. ...J 

·~ l'l ., ·.• • ... ·-· ... w t J. v 
• r. ·~- 1 -. ... .... . j i ., 

no ·~·..,20 - ._,( " 
'• !'l .,., ':' "' 1 .. ·.. •J ( '-· 

0')3 722 
n.-,? 7 '='~ ·.· ._, ....., , r .. ....., 

,, 'J ':· .,. ':l' 4 
'J ._: ( L. 

')0372~ 
OC3726 
O(i ........... .. 

.;, ... '- ... 

IJ iJ:.3 7 3 0 
00 ':0 7 ':'1 v ( ..... .. 

fli"'!3 ?~-;:J 
• • ... ·- • ..,.1 -

0 03 7 34 
Q£13735 
j"' ·) 3736 
·.---. ... 3 ... u d .;. ,· ... 
003740 
_·•, .. , --:. 7 4 1 • • .J ....., ( 

U- 0 ·) 7 4 ':· 
_, ( ·-

01)37 43 
0 •· ? '?4 4 -.r ._. " 
,, ,., ·':! . , 4 c:: 
VV-...11 -

:) i) ::: 7 4 6 
i. "'~·j "7A7 
v • ...., 'i ""'' • 

003750 
00 3 751 
·Jn?, .,:o 
" ... .,.J I ...,.# ._ 

(!0 3753 
!l~ 37:S 4 

G0 :::7:i:5 

"•n·.,-. c...,. 
l,. ;,..l ,.jt' OC. 

('"""'"::' 7 6., ~;,.· U...Jt ._, 

00376 4 

~0376::; 
1)0 :3766 

0"10 .376 7 
GC. 3770 
;) 0 3 7 7 1 
')03772 
0 03773 
...,., 3 --,.4 '· ._. ; , 
003 775 
003776 
003777 
00 400 0 

OG:i0 4 2 A 2'980 
2981 

01 61!>7 A 
00 1010 A 
0040 1 2 R 
0 1 6003 A 
00~2 11 
0051. 11 
056003 
OOl.Ol'O 
u04012 
130464 
001010 
0 0 4 0'·3 5 
14042 ;~ 
00 1010 
0 0 ?7 ''4 -· " ..., 

A 
A 
A 
A 

A 
A 
R 
A 
A 
R 

01-6004 A 
120430 A 
u 0 7 4 00 A 
(10 1002 A 
003707 
005001 
046003 
0:')6004 
001007 
0037 1~ 
046024 

R 
A 

IJ 10437 A 
0~600~j ~ 

r.o~OZ 4 A 
Ol~OC:< A 
12 0 430 A 
025(103 A 
004407 A 
0 ~::5 164 A 
0 1:500 3 A 
02 ::1 004 11 
004407 A 
0 :5 :5004 A 
OO:'i 0 42 ~ 

2982 
2983 
2984 
2985 
2986 

2 9 87 
2988 

2989 
2990 

2991 
2992 
2993 
2991 
2995 
2996 
299 ;? 

2998 
29S9 
3000 
30 01 

3002 
3003 

PNI4 

TXB 
TZ~:B 

L DA· 
CPA 
lAR 
... T .1\ 
~\. ' " 

JMF' 

ERA 
JA2 

SU B 
.J n z 

(,CC • B 

Ae c ,:s 
PNI:50 

TH RE E 
?NI60 

TWO 
PN! 8 

····~····*·······~ • CONSTR UCT REAL • 
··~~~--~~~~ ...... ~ ... 

LD A ASC +t,B 
ADD B ~7 
ROF 
JAP lf.+~ 

TZA 
ItlR 
STA 
JOF" N 

INR 
MOV PAJ 

TB X 
LJ) A 
AnD 
!...:C~ 
LA~ L 

A::C ,B 
().-. ,...,.1 B 
· '"'-· . ' 

;:ot : l .. ,.. ._) 

r· c· " p B .. .. ·" I 

BS14 tACC 

SE ;~ PtX 
. ... , ~· .. A .. .tt ••·· ,.;;. 1 ..) 

Acc ,x 
'? 
TEMP1X 
Ar::c .x 
PCC + t,X 
/ 
ACC +lsX 

RE ~ TCRE 
IS ~IGN 

BA~E REGISTER 
NEGATIVE r 

YE ~ 
NE ~ A":"E INTE GER 

D. P . INTEGER 

4i· p. 

G£ f 2N D MA!'!TI SS A 
ROUND UPW ARD 

OV£RF"l.O W ? 

'l'ES. CLEAR WORD 
BUMP WORD 0 

OV ER F LOW '1 

I.JC RD 

B 

YES . F.U~1P F.I~iARY 
SHIF'T fiELD 

E X PatiENT 

LO AD X AS B ~ SE REGI S TER 
GET BI NARY ~~~ CNEN T IN A 
AD D 1nrH1 RY EXFONENT EIAS, 
GE f HIGH WO f D nF MAN 'f iSS A IN 
PO S I TICN AB ·ro MAKE 1ST UURD 
SA VE 1 S T WORD Of REAL 
GET 1S T MAN~!SSA WURD IN 
GET 2ND MA ~1IS ~ n WORt IN 
P 0 S ! 1' 1. 0 N A S 2 tl D W D R D 0 F 
STORE Ir~ ACC 

A 
B 

~E f'lt... 

B 
Of REAL 

300~ 
300:5 
3006 
3007 
30(18 
3 00'3 
3 0 1 0 
30 11 
30 1 2 
3013 
30,14 
301:5 

LD A 
U'E 
LA 't;l. 
ST A 
TXB 
~H1 V BAB TEr-lP, ACC 

RE ST ORE BA SE ~EGISTE ~ 
LOAD 1: T W!Jf.~D OF RU1L 

B 
JTiTO AC C(O) 

0 1 61 64 A 
o=:;e.oo::.:; A 
001000 l='t 
003775 R 

016006 A 
0042 41 A 
00 1 00;? A 
(• 0 ;., ":' ~::·· "':• ~ • • ._. , •..J ,, 

C' 'l·60 0"5 ~l 
016005 A 
00 1002 A 
003763 
0 4 6~04 
00500 1 
05 E.005 
0 H. 0 0 ·~· 
001002 
003763 
046003 
OO:iOO l 
0:56004 
0 1 6003 
0010 02 
0 03 7 63 
G 4E.02.;. 
010 437 
0 ~600::: 

R 
A 
A 
A 

A 
A 
" H .... ... , ,._ .-. 
·'' " 

01600:; A 
0 ~ 6 00G A 

0 1S00 4 A 
0~0:.00 ~ A 

0 1 60 03 
05600 4 
;) 16024 
12 1' 4 ''-•• .j ... 

o :;6003 
0051 24 A 
016157 A 
00101C A 
004003 R 
0151.)03 A 

3016 

3017 
3018 
3019 
3020 
3021 
302 2 

"' 0 ,... ~. ...., C...:'J 

3(12 4 
3025 

.3028 
3 02 9 
3030 

3031 
3032 
3033 
303 4 
'"'O'"' or .;;, .j...J 

J 11 p Ptn 19 

················~············· • CONSTR UCT DOU BLE PRECISION • 
······· ~~~····· ~~~ -··~········ PNIS I. DA ACC +3, B 

LRU:j l 
JAP PN!t e OV ERf' LO W 

• N ~. . " l D ~) 
• .... F· J ,, 

IHR 
TZA 

YE ~ . .BU MP 
GE 'I Wi.:! RD 
Dilt:R :=- L OW 

AS C + ltB YES. BIJt·1P 

·~ . 

I_ D A 
I • .._ .. 

..... ~ . 

ACC+2,B 
,.., .-. ·•· .~ 1 B 1-l ' •' •• . J 

't-' ' ' ' 18 I I ./, 

CLEAR WORD 
Gf. T WO RD 1 
DVER tLDI-l -:-

, . ,., . • n 
....: ..J • \ .~J 

ilO~lj 

! li R ACC· B YE $ . EU~1P l.J'J IHi ... ....... 
: .. :.. . ·. 
... -A 
~ · LDA ....... 
..J .... • -

C U~r::? WOR D 1 
GE T ~Jr:R D '! 
0 .. ..- .... F' D'' y c.. f \. ._ .,-of ? 

0 

3 0:6 i NR 
L UA 

YE S . 
At~ It 

B U i1 P -::>-l··'u R V •.. . . , EXPONENT 
"'0'"'"' ~ :.· t ' 
- (.1 ., 8 ..;... .;, 

303":1 

30 40 

3041 

3042 
:?0 4.3 
30 44 
3045 

Pt'iilS 

3046 Ptll19 
30 47 

31)48 

i'iDV B AB 

LD A 
ADD 
S TA 
I NC R 
LnA 
J AZ 

. ... ~r-- B 
-·i - .... J 

tt ~ C + 1 'ACC+2 

t'.:!CS' ACC +l 

'IH: x :-> ' B 
B:-:~I AS 
'I CC ,P, 
.... .-, .. 
•J ...: ...... 
<' - -· ~ ~ :.} ,.. l .. , 6:1 

l--~ · ··'"'·O r, . .. c; 

(1 cc , x 

•:-•• • r-r ~ . • :-1· . .--· OW • ,:. ..... J. r t .. .,, '·. ~ r ·-
S T Sr; :;: I.!CRD 0 
~ ·~ ~ F 1 F I E L D 

GE-; BINARY EXPONENT 
ArD ~!NA R Y (~PON ENT 
S T G ;;; ::: Itl !W r.: J: 0 
POINf X AT r ~S E •1 

I S S IGN FLAG S E1 ? 

YE S 

'f\ ,. . .,. 
1j. 4. I 

I · I AS 

755 ) 

... 2 

V2 

V 2 

07 
. 0 l 

..... '7 ·-· 
'• .., .... , ... 
!)/ 
1
... '":) 
-· ' 

(1/ 
0 ? 

07 - . , 
oj ( 

•"'! "? ' . - -, u ( 
(J,? 
- .. ~ • u ;· 
:"'1 7 - . 
0 7 
.... .. J 
., F 

t'' • .., 
~J ; 
•) .., ' . - ( 

Ol 
07 

0? 
('1::' 

0? ... ~ ..... . 
:) 7 
fl7 . . 
I) ;;. 

L-. 7 . . 
07 
(o 7 -· . .... , . ., 
l.i ,• 
1 I ,; .. . , ' 
•' .., •.. . 
, .. '1' 
J • 

. ::' .... . . 
(!7 
" '7 ... . 
.... .., 
t,; .. .-. ..., 
J i 

(:l 
~ . .., 
• • 

- -. : . ./ ' . ,·. - ; 
•.J ,· . . . . . . ,. 

. ... 

. . . ":' 

'·" " 

-. .., ... ~· 

' ·~ 
•. ' -. ' ' . .... -,. 
\o' :' 

' ' :0 . ( 
' t 7 - . 

,, . . . ' ·- . 

- ·-· I ; -" 
• t 

Pl .. / 
• •• - . ' t• .... 
. -/ 
I} t 

(· ? 

f• ...., •... ;' 

0298!J 
0298 1 

02982 
0 -:· '=I •:l """ ..... •• \J ... 

0298 4 
02985 
l)":•q O(.', 

'- .; Q .. 

(
I 0:• •:. (J .. , 
' '- -'VI 

02 988 

02990 

(:2';t 9 1 
n~.ao~·· . C.7 ;;>. 

02994 
tJ' I 0 q .::. c.; 

L,. .; J' . .. 

u299t:, 
029')::' 

02998 
02999 
03000 
030Cl1 

(I "=· a c· ~ ·-· ·' '· 
(. '.) 0 ') '.) ..... J •-.,J 

030':1~~ 
n·?- 0 5 ., •..! u 
r • .-., 0 n b' IJ .:, U 

03007 
03008 
0:300~ 
0 30 1 0 
0 3 0 1 1 
03012 
03013 
r• ':\ 0 1 .:0 -· ._, . 
0 30 1 s 

(J30 1 7 
0 3 0 1 '· 
0 30 19 
.-, "=· u· .... r, •. .... r.;: • ... . -, ... , •:::;; 1 
.... ~·:· 1,.1 \-, 
.. -· ... - , 
!,.' .:: u ;~ :.!. 

•'I .-, 1'1 r , •• ·- ·=· .. ,. . .. 
; , ·-=· ,:-, ·.:. •' 
•.• J .J ~ '· 

r. ,.., 'J' -•••• .· .. ~, . ,:• ·•· 
~- -,o ~·· V .j .::, r, 

~ .., n ...,. .. , 
v._,..;.,J;) , .,o.., ·· ._. -.J .._, • ,. ...... .. ...... :-
"' . .j I.} .,;, .J 

..... -· ... .., ,. 
:... .;: ·.. .., :.. ' 
.-. ..... ,·, ') .. , 
'· ' -~:. 1 • .' ·-· •• 

( ; ';r ' 'i '? , ' • ._, I. '• ' ') 

, . ? (' ..... ("" u , ... ',j } 

,-.30 ·1 ' ) .,. J 

•· ·::.. u·· d ... " 
v ..1 r ""· 
(, ' 'J ,-. ,j ·~ v .... • -J -. ·.• 
"'~·o·• .. ,_, ..;, •• '"i 

.-. ·:. 0 4 -=-v _ , .. 

~t 3(,4(-. 

030··1' 

,·, ·:• I) 4 •::• · .. · ..... - '·' 

. --·-·-··---- -------- ... -...... __ ·---~------,------·-·--·-· -· -·------ -··-- . - ... - --- -·-~ - ·-- -· .- - ·~~-- ... ··--... -... .. -.- .. -- · .... ________ .,. ____ ·-____ ... ...... ·---·~·· ... ·--- ... -



• • 

. -

E.2 VORTEX LI STING 

00 4 0 01 
004002 

004003 
<J04004 
00400 :5 
004006 
004007 
0011('10 
00 4 01 1 

005211 A 30 4 9 
0:5:5 00.3 A 30:5 0 

3051 
30 :5 2 
30~3 

0 1 60 24 A 3054 
1 20 43 0 A 30:5:5 
001004 A 30:56 
0 05 703 R 
1~0 46 2 A 30:57 
00 1 0 1€. A 30:5S 
00 5703 R 

.... ' . . . 
• 

C? A 

• 

Y$RER S 

srA ~cc.x 

• 

. -

········-~······ ~~ ~-···· • CHECK EX PONE NT RANGE • 

········-~·····~- - ~····· PNI20 LPA P.EXP tB 
ADD .<; >.: tiAS 
J ~ ii E R 3 

AN A 
J t:; i'i z 

LHW 
.- r'o .... 
c. "· .,) 

30~9 ~·······~~······~· 30 60 • LOAD LIST ITE M • 

0 04012 005 0 01 A 
00 4 0 1 3 0 5 6052 A 

00 4014 01600 1 A 
0~40 15 05616 4 A 

0:! 40 16 
004017 
00 4 0 2 0 
'j 0 ·l 0 2 1 
004022 
004023 
00402 4 
0040 2:5 
0 04026 
':'04027 
004030 
004J3 1 
004032 
0 04033 
OC1 ·~ 03 4 

016 11 3 A 
056024 A 
036164 A 
O l:iOOO A 
03602~· A 
0:5:5000 A 
0 46164 A 
045024 A 
0 4 60:52 A 
0 1 60 ~2 A 
1 46 102 A 
001CI04 A 
004020 R 
COlOOO A 
001100 R 

3061 ·······~~*····~~~~ 3062 PNI ~ O 2AB COU NT 

3063 

30 6 4 

3065 
3066 
3067 
3068 
3 069 
30 70 
30 71 
3 072 
3073 
3074 

307 :5 

PNIL2 

MD V BAB 

Mtl'v'BA B 

LDX 
LDA 
LDX 
<;' T ~ 
•.> I r-1 

INR 
T'V C> 
.L I I 1'-

INR 
LD~ 
S UE 
.J At~ 

J ~1 p 

AACC ,TEM P 

T T E ~1 AD • Bf.XP 

0 0,/ 
I ,'\ 

LEXP ,B 
0 • X 
r Ei'l P , B 
FlEXP ,B 
:.: r: urH, B 
r.: ourn ,B 
I l WSZ tB 
P N~L2 

·. 

.. . 
. - . . 

PROGRAM PAGE 

NEGATE NUM .HR 

GET BINMR Y EXPONENT 
ADD BINARY EXP ONEN T EIAS 
ER ROR 3 / UNDERrLDW I 

ERROR 3/ DV ERrLOW I 

CLEAR COUNT!::~ 

IN ITIALIZE ACC POI :tT ER 

LISTING PAGE ( 

INIT IALIZE LI ST ITEM POINT £R 

POIN T X AT ACC 
GET WORD 
POI ~ T X AT L I ST ITEM 
STORE DATA IN LIST ITE M 
BUM F ACC POINTER 
B U~ P LIST lfEM POIN TER 
B U:'IP LOOP C:JUNT 

LO OP TIL L • T r ,,, 4 ._,. 

EXIT TO f RS 

FIL LF. D 

00403~ 
004036 
01) 4 037 
~'} 04040 

OO'l04 1 
C0 4 042 
ut.l40 4 3 
0 !:140-1 4 
:J0 404:i 
8 U4046 
·:0 4047 
0040:50 
0040:31 
:'040 ::')2 
0040 5 3 
{' 040:54 
OO~C5:i 
004056 
01)4057 
:~C: 4 060 
0 0 4 061 
0'1<1· 062 

•U U4 06 :3 

307'7 • 
01600~ A 3078 PNI60 
11 6006 A 3073 
001016 A 3080 

PI<OC ESS 
LDP. 

ODliBL ( PRECISIO N lN T[GER 
r.'l CC -+2tB 

.;')0 4 06 4 
00 4 065 
(: 0 4 0 .6 6 

0 04067 
00 40 70 
0040 71 
00 4072 
004073 
00407 4 
00 4 07:5 
00 4 076 
0 0407 7 
004100 
0~1· 101 
f'04102 
1.: 04103 
0 0 4104 
" o··· o· .... '* J,. .. ... 

00 410 6 
C:J4107 

00:5703 R 
0 16024 A 
00:5311 A 
001004 A 
0 0:570:: R 
0 06 1 40 A 
00003€. A 
001002 A 
005703 R 

3081 
3082 
3033 

30S 4 

3085 

0 0~02 4 A 3086 
00~1. 11 A 3087 PNI62 
00 10 02 A 3088 
00406E. R 
0 :5:5 02~ A 3089 
015 0 03 A 309 0 
025004 A 3091 
0045 (.1! A 3 032 
05500 :3 A 3093 
0 650 0< A 309 4 
0 1 5024 A 309~ 
001000 A 3096 
00 4 052 R 
00~042 A 3~97 PNI64 

3098 
0 1615 7 A 
0 01010 A 

3099 
3 100 
3101 
3102 
310 3 
3 1 04 

004012 R 
01500 4 I~ 
025003 A 
00 ~ 2 1 1 A 
oo 32 e2 A 
00511 1 A 
001 GfJ2 A 
0041 03 R 
1 3044 •J A 31 05 
00~122 A 3106 
O:=i:iOO~ A 3107 
06~003 A 310S 
00~042 A 310'3 
001000 A 3110 
004012 R 

PNI66 

OR~ 
Jt'lN 7. 

LDA 
DAR 
JAN 

S CBI 

JAP 

T B ~~ 
If~ R 
j(~p 

;· T A 
l.DA 
:. D p, 
L~S I~ 
~T A 
STB 
LD A 
JMP 

TXB 
T 7()B 

LDA 
l. 1J p. 
CP~ 
C:Pl'\ 
tA R 
JAP 

,, ,.. ..... 
~;. i H ......... 
...... t D 
...... , '1"\ 

I ,\ J:o 

J r·1 2 

-:tCC +3•B 
•. ;:;o ? 
~ .. ,., 

BExP ,B 

ER3 

3 0 

F'N I64 

Bt>:P , )( 
~,. ,... X 
I I ;_.. r . .. • 

'' C " -'-1 X .~ . ... . ' 
., ..::c , x 
CICC-~ 1•X 
.. E . t · -· X ~ . \. ' 
· - ~''' 2 . ,.,. . .:. 

::; Gfl. tPNI50 

•':lCC H,X 
11cc , x 

.., t i l 6 6 

'J.:<" " C' . . ... ;. ... 
A C C +l,)( 
... , ... ,-. "' 
;"' ~· . ., ' l' .. 

NOT INTEGER 

NOT INTEGER 

l'lCT Il'i1EG£R 

POSITION VA LIJ E 
no~IE 

RE ~ Tn R E BA ~ E REGISTER B 
POSITIVE :SlGN 

NE GA .. .' E VALUE 

• 

756 > 

V2 

C7 
07 
07 
07 
0? 
07 
07 
IJ ~· 

0 7 
07 

0 30 49 
03050 
0305 1 
03052 
03053 
03054 
0305:0 
03056 

03057 
0 ~· c "'o ..:. J .J ·-· 

0 7 030 5 9 
07 03060 
07 03061 
07 03062 

07 03063 

07 0 3 064 

07 
0? 
07 
07 
0 7 
D? 
0? 
'J ... . ,. 
C7 
... ·' .... { 

03065 
0 ·:-orF .,J ~ ·-' 

03067 
n"o ·'"' \1 ..:· .. :. 0 

03('6? 
0 3070 
n ..,O ., . ... ..... ,.. l 

030 72 
0307:::: 
03 074 

03075 

lr. ~I ? Q 3 0 7 7' 
... 7 ~·""0"' '~0 ~J ' IJ .;,. •' '..J 

07 030?S· 
' 07 03081) 

07 030 81 
07 0308!"' 
,. '7 0 -:; 0 0 . J J; "<tJ V•ol 

')7 030 8"'· 

07 03085 

0/ O ~oo.::.: v t· 
,-1? (•0:.007 '• , ...., ' . I I 

; • 0 

••. I" 

0? 
r: 7 
'-' 7 '· . " . ' 
·~ ., 
I, • ( 

C: 7 
:; ? 

r1 ,, u· ;·, .... 
• .. --J 0=' 
0309 0 
030 °~1 
0 "' (J'I 4 ·::. W · _. L. 

.., -:• n "' ., 
•. ...... - 7 ·:'1 

u7 ()3099 
•)7 0 ~:100 
•:: 7 ') 3 1 0 l. 
:..:i ~)310;:: 
•• ' ~ '=' .. 0 .-, .· y._. ... v 
"' • ., •• • ..... 4 r. "' · .- v..:.lU-. 

') ,' 03,. 0~) 
0 ~; :"'"' C " +,.; ..: l J'::) 

0 0

/ t'i -:o 1 0 ., ..,1 ._, . .. 

r:;:- 08 10;:; 
i; ;' 0310~) 
" .::· 0 ·:> • 1 ,., 
o,J •• .} .l . ·-· 

3111 E .. !E C 07 0 31 11 

3112 ······· ~ - ~ ~····~~ ~ *···~~--~····~K~~ --~-*~~*M~~-~~*~~*~*~*~~---~·~~~···· 07 03112 
3113 " 
3114 • P C P I ~; U M F C F' 0 J ) 
311::5 !I! 

3 1 1 6 "- r U N C T I 0 11 : T D P P n V I D E A F 0 P I J \1 i'i ? C A P A '13 l ~- I r Y 
311 7 111! 

3118 • ENTRY: ~P STKP = DP STACK PO INTER 
3119 lP. 
3120 • EXIT : DI RE CT TO ROUTI NE SPECIFIED BY OP 
3121 • OPSTKP iNrREM ENTED 

. ,, ., 
' . 

• r,:; o ::: 11~· 
Jr. (· 7 0311::: 
... l' ·.· "' . ' 
~ (J? ... ' ..,~ . • ..t 

J'! ~~ / 

lr: iJ / 
* ~! 7 

0 "' 1 1 • v 4 •.J 

" .... .. .. "7 1,.• .:J J. .. •• 

- . - ---. -- - -·-------- - ------------· ------



' . • 

'. ,1 J . ' . 
.t: ~ .. 

£.2 YDRTEX LISTING VfRf~S PROGRAM PAGE LI ST ING PAGE < 

1)04110 
1) 04111 
0~4 112 

00 4113 
')0 4114 

C0 411=s 
.) 0 4116 
''HJ41 17 
~~ 4120 
00 4121 
· ·~ ·q 22 

!:10 41?.3 
OC~ 412 4 
00 412~ 
00 4126 
C 041E7 
( :'41 ::JO 
0 04131 

036000 
03~000 
046000 
OOG70::i 
00 00 00 

016164 
00614C 
0000 20 
0042~0 
0~6104 
0 01010 
004 12:5 
010432 
110431 
0 0 6 110 
oozooc 
O::i£1:54 
0361:51 

3122 • • 

3 123 ~-~-- .. ~~·······-~~··············~~······~~········~······~ .. ·····*~~···* A 3 1 2~ POJ LDX UPSTKP,B POINT X AT OP 
A 3126 L DX '),;< GE T DP IN X FG 
A 3127 INR OPSTKP •B B UMP STACK POINTER FG 
A 3128 I JM P o, x EXI T 
A 

? 1 -:> <> ,. I ,.. C " ~~ ~ ~~ PD 
3 ! 30 ••~••••~~~•••••~• •••••••••••••~•• •••••***•••••• ~ •~•••••~ ••••••••~•••~PD 
3 13 1 • • PD 
3 132 • ? R D C E S S E N C 0 D E I D E C D D E *PD 
3 1 33 • ~PD 
31 34 • FUNCTIO :·: : TO P ROC ESS THE FOR TRAN STATEMENTS ~P D 
3 1 35 !I! ENCOD F.<S •f,lh C) *- PD 
3 1 36 !I! DE CODE<S ,rd: , C ) * PD 
3137 • *P D 
3138 • EN TRY: DIRECT FROM · RBE ~P D 
3 1 3 9 lf. RETURN :.:: ADDRE. .S S OF" PAR At!ET ER LIST ~ P II 
3 14 0 * UNIT = BUFFE R SIZ E *PD 
3141 liE fEM P = or-· = CDC DECODE :.: pn 
3 142 ' !!! CEtf ENCODE * PD 
3143 liE ~PD 

3 144 liE EXIT: ENCODE - !'JF"FfR BLnHKED ~ P D 
3 1 4~ * rRM T = ADDRE SS OF F"OR HAT S TRING •~D 
3 146 • XF FL = 1 PA RAMETER XFER ENABLED *- PD 
314 7 • ITEMWC = 0 COUNT CF" WOR D~ REMAINIMG IN LIST ITE M ~ PD 
3143 • DIRECT TO FRS TO START FDPM AT SC~M li! PD 
31 4 g liE ~ PD 

3150 ~••••~•••••••••liE••~••••••~~••liE•liE••~••••••••••••~• -~••••• ~•••••••••~• *PD 
A 31~1 PRD LnA TEMP 1B . PD 
A 31~2 SUB I CD C PD 
A 
A 
A 
A 
R 
A 
A 
A 
A 
~ 
A 

31:53 
31:54 
31~~ 

31:56 
31~7 
31~8 

31~'3 
3160 
31£1 

L I<' Ul 
ST ~ 
Jl-'ll 

U lA 
Of.! A 
01-1nt 

!: TA 
l Il ~< 
:'~OV XAJ 

!OC ONT•B 
!11!+3 

~ · R S 
~ FS 
C2000 

RWF'Ld! 
RET:.JRN .J! 
!5 tF' RN T 

POSITION RE RD/~RITE FL~G 

SE: T 
SET 
SE T 

WR ITE EI T 
F ILL F' LRG 
EN CO DE/1\E CODF.: Bll 

lNlT I~ I.tZE READ /U RITE F'LnG WORD 
PCt NT X TO PARAMETER LIS T 
S~ VE FOR M~T ST~IN~ ADDRESS 

p II 
P II 
P lJ 

PD 
PD 
F' D 

PD 
f' D 
PD 

0 ') ,;_ 1 3 E 0 1 :5 0 0 ~ A 
0 0 413 3 0 :56 063 A 

0 7 
(J? 
' · ... I) ;I 

0 7 
') 7 
fJ 7 

• "? u. 
fl7 
.... ·~ 

' ' 07 
r, 7 , . . 

(17 
07 
r.7 - . - ~ v r 
.-. ~ .. ; 
. .. • :0 
1.r r 
1-. 7 -' .... t -:• . ,. 
r. -;" 
') .~ 

0? . ..., . . ,-
0 7 
(• 7 
f.J 7 
.-J 7 . ' 
(f7 
~ . 
:i7 - . 
0'7 - ' 
07 
, ~ 

"-' ( 

.... . ... 
• F 

07 
') 7 ,, ..,. . ' 
0 ;. 
u/ 
0 7 

03122 
U. ·'j 1 ·:0 ':) 

•..J . L. ...J 

0·-=·1 ~ ., 
-· '- •.J 

0312€. 
O '':> t 2 7 

..J -· 

0312'3 
03130 
I'! --. 1 ~. . \: ..;:) ..,:. J. 
..• -':) 1 "=' "j •J..., ... J .... 

03 1 34 
03135 
03 1 36 
081 3::' 
0 -:• 1 ') ·=· ..J ......... 

031 3 '} 
~i:3 14 G 
0 3 1 4 1 
0 :3 1 4,;.: 
(1 '"'14'"' .,:. . ') 
(! 3144 
··· ·:·1 ·• c: '.1 "-' L Lt o.l 

08 14 6 
0314 7 
03148 
o::: 14 9 
0 3 1 5(1 
0 3 1 51 
o::: 1s 2 
.... .... ., 3 u ...,:, .L .,) 

(1 3 1 5 ·~ 
0 3 1 55 

031 5 6 
03 1 57 
031 58 

03159 
03160 
0 3 1 6 1 

3162 M:J VXAI P D 0 7 0 3 162 
~0 4134 
0 0413:5 
OC4136 
:H: 4 137 
00 4140 
f' r;.q 4 1 
0~41 42 
0 :)4143 
;_! O<i144 
G0 4 14:5 
C0 4146 .., , .,4.., 
:,1 .... <.;. ' ~ 

) 041~(1 

0 04151 
1'; 041:52 
0 (' ·~ 1 s .3 
00 4!S4 
i.10 41 55 
004156 
DG 41 57 
01:' 416C 
·~ ':' '~ 1 6 1 
:) 1)4 16 2 
0 04 1 6 3 
0 04164 
r, Q 41 6~ 

0 1:5 006 A 
0 :5 60 20 (4 

0:5602 7 A 3163 
00531 1 A 3164 
0!56 02!5 A 316:5 
0 1::'itJ0 7 A 3166 
0 ~ 61 ~ 2 A 3 16 7 
0 01010 A 3!SS 
0041 ~1 R 
oo:so14 n 3169 
005001 A 3 1 70 
o~:soo o A 317 1 
036151 A 3172 
0 1616 7 P. 3173 PRDl 
0 05 1 11 A 3174 
004 30 1 A 3175 
0 ~61 4 3 A 31 7 6 
0~6 144 A 317 7 
05 6 122 A 3178 
0~612 :3 A 31? ') 
00~0 01 A 318 0 
056167 A 3181 
03=s0 1 6 A 3 1 82 
0 1 0 43!'5 A 3 183 
115104 A 3184 
0~~104 A 3185 

3186 
OC4 16 6 0161:54 A 
l0 4167 0:5~1 ~ 4 A 

0 0 417 0 
GG41 71 
! . , { , , 7 ~ 
V •.· .LtL... 

00 417 3 
0 04 174 
00417:S 
004 176 
00 417 1' 
0 f1 4Z OO 
00 4201 

0 16014 A 
OOl C lO F1 
C0 4 2 0~ R 
0 1~020 A 
~0 6 5('15 A 
006262 R 
1261 43 A 
00 ~31 1 A 
('06~0~ A 
006262 ~ 

3187 
3188 
3 189 
3190 
3191 

3 19 2 
3 193 

3194 
3195 
3196 

3 1 97 VIIl 
3198 NUCl 
3199 PRD2 

~HI 
n ~~ ~ 
" T " ... \ ' 1"-( 

L!'P. 
STR 
JA Z 

r ~n< 
;b) 
ST A 
L D ~< 
!_ D A 
! M\ 
A S ~ A 
>; T '' . . . ,.., 
:\TA 
r:· T A .... .. , ..... 
·..Jo I f "C 

TZ A 
" r ·' ., • H 

LDX . ., ..... . '. - ' . 
iJR ::. 
S TA 
l'!n VBAX 

IFF 
GOT O 
I FT 
GOT D 
TZA ~ 

CON T 
S ONT 
2AB 

iiL BF",B 

BFW?T oB 

R!: ~·J Rtf+l,B 
' · • • .• 1 1 1 • r, ~ £ 

o.x 
R ::TU RN, B 
u tl : ·r , 11 

urn T d~ 
"'' ' R" X ,...; i l ~· • , 

' OCON T•X 
rnc otn . x 
RIJ'L •R~F :.. 

!" !J c 
•. • l t ,. .. .. 
· l ·-· · ~ I. v ,. 1 . .. 
t=> LOC . PR D2 

Af· .rF , X 
T nv . X ' r .. 

F'BSl, E 

• ... K X . .:. . ' 

!IF P T 

C H 11 :U~ C T E R - P R C C E S S E 'D C [l U N T A D DR E S:; 

NO CCL! tti F t F:_Il 

!Nl T I AL IZE SOU HT 'v'ARIAFLE 

BU'-F[R SIZE 

M A I~E BUFFER COU NT ~:DRDS 

SE'!' 1-l '"l U~l!T 
P OI NT X RT V$F ORTI O D~TA B ~rCK 
IO C MODE I S G ~ Cll 

ALO C FN1.RY FROM BAC KGR OUND 

YE S 
T~ ~ T DUFFE R STA RT PDUR E ~S 

TE S T BUFFER fN D ADDR~ S S 

CLEAR BlJ FF'ER CH A~A CTER POINT ER 

rn 
PD 
p r: 
PD 
P!:t 

P v, -· 
PI: 
PD 

:--D 
'='"' ' :..• 
~· 'D 
v ·., 
• •• 
~ ;-1 ' ~. -!"-' :. I 
-:'• !I 
?11 
F' i.l 
C· .,.1 . ~ 
;.· D 
PD 
p l) 
. ~ i.' 

~· r:· ,· ,] 

C" (" 
' J 
t"' •: ' . ' 
FG 
PI'i 

Pr: 
P ll 

p l : 
PD 
C.> ,.., . ~· 

Hi 
,:· c., 

I) ;" 
n 7 .. ' .-. ' ,:' 

' ' " ., t; ... 

" -, 
·J .: . -, ' . ' .. 

.... .., 
·. ' . . . 
" " .... . ,':' . . - ., I. • .. ' 
.-. ..J ·-· ( 

·: ? 

~I .., ·- •"' 
- . > 

1_1 ... 

:) ? 
..... ·' 
·-· .~ 
· . 7 - ' 

• • • J 
· •. r 
') -;> . , . . ~. 
;) I' .· . .., " ,. 

•• ' . 

' -· • .. l / 
I""; ··~ 
v o 

.j ? 
. ., 
·- { 

.. ~ .,., ... 
( '!' - . 

iJ l 
~ . .... 
r .,. 
. ' 

~~ 7 .. . . . - . 
"' fl ... . r _ •.· i 

('
_. , . ..., 
.. ~ I ., .. .. '. - .... 

C3164 
I"! '*:• .; ~ r.· ... ~ ,• ~ ... 
o:::l6 b 
•) ') <I <= ' " v ...., v . 
(t ·:· .. :: .... ... •..-• .. '-" ·-· 
··l · j 1 ·: ••· ... ... ... ,1 .~ 

t! · :· • ' ") "'' "-·' ·.; J. t '• . 

' '".)1 ''1 " ·.l ·.>l• J. 
'J' ·:. ; ., .·;. ....;. . ( c. 
- - • 7 -. . . ' 
•• ~· i. 

' I -:· 1 7 ,·. ..... . . . 
,-, •j 1' ..... r_ 
..: ._, I' · ' 
'J~ r , <i --, ,r 
• ...... 4 ' r, .-. 1 .., ., 
·- .:.. ,, t 

•) ::: i 7 r;~ .. , .-. ... .._, .·, 
1.. ~ J. , •' 
~ ...... ., '3 (' 
1,.1 .j l ~· 

{j ·:· '• •? J v . ..J • 

.-, ·~· .. () .... , 
. ,. 'OJ ,. •) (, 

f ''"' l '"'' 'J -~ ,.~ •.) 

0318~ 
- ~1 '"" u ..:. !:-i ... 
. ..... .. .-, ,.. 

_: .: .... ~ ~· 

r· .-. .. c· .... 
'J ..:. • '-' ;; 

- -- ) 0' ~I ,j .. • li 
03191 

o:;:1.9 ~~ 
"- 1 9' .. :::: . .. . 
,-. ~. 1 ,:, •I 
.,,..., . ./ "r 

n •:· ' "' •·: • ·· ·' .t. .j' • 

C319~. 

:"1 ? 1 Q - · ···"-" ro' 

O .... , .. r,.--, 
- ~· 1 :· " " 

:1 '~' 9'1 ~ ... ,\ . . 
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E.2 YDRTE~ LISTING 

:)0 42 0 2 00~001 A 
004203 0~6026 A 

:) 04204 
0 0420~ 
004206 

094207 
[•..)4 210 
0042 11 
f.i0'l 2 12 
CC42 13 
0 0 4 214 
')Q42 1::'.i 

004216 
::· (' 4 2 1 7 
c.u 4220 
00422 1 

(! 0 4 2 22 
00422 3 
0 04224 
!)0 422~ 

004226 
1) 0 4227 
00423 0 

016 154 
006451 
004213 

A 
A 
R 

0060 1 0 A 
00 0 145 R 
006~0'5 A 
OO::'.iC1 4-2 R 
046172 A 
00 1 000 A 
0 00442 R 

3200 

320 1 

3~02 
3 203 

3204 
320~ 
3206 
3 20 7 
3203 
3209 
32 10 
3211 
3212 
3 213 
3214 
"'**I """t 4 co 
~ C..L...J 

3216 
3217 
3218 
32 19 
--,~~o 
~ ~~ 

... ........ 1 .,:,c. c. 
32 2 2 
.... 2 """ -, .;, .::..~ 

3 224 
3 225 
32 26 
3227 
-:1':::>2"' 
-· "- c;. 
3229 
3230 
3231 
3 '"'""''::' c. .j ··-
3233 
3234 
"'"'~"c .,) C,..,> '\,) 

3236 
3237 
3238 
3239 
3 24 0 
3241 
32 4 2 
324 3 
3244 
'"' "' 4 c.· .,:,t:, ...) 

?'=' 4b~ .... ·-
324 7 
32 4 8 
3249 
325 0 
32~1 
3252 
32 54 
3255 
3 256 

016167 
15046?. 
001016 
005702 

A 3257 

016154 
ooo4=s3 
004231 
036\~1 

0 1 :5011 
001000 
004237 

" "" " "' ,-, ... ..:>c.: ..,_l 0 

A 3 2 5 9 
R 

A 
A 
R 
A 
A 
,:'j 

R 

3260 
3261 
32t.2 
3263 

32 6 4 
3 26~ 
"" ..... l":,. 
~ .:. 0 c 

PROGRAM PAGE 46 LIS l iHG PAGE < 

RWF"Lri.IRrPRD4 WRITE ? PD 07 03200 

Pli!:HJ CLB 'tESs CLEAR BUF F"ER P.D 07 032 01 

PRD4 INR 
JN? 

>~ f" FL. dl 
r· R s 

EN A BLE PAR ~M ETER 
TO FO RMAT $C AN 

XF"E R PD 
P Il 

EJF.:C 
~-~----~~~~······~~~····~·~·····~~y~--~-~ ~ *~•*···~~~--~-~-~ * ·····~~··•** • • 
• P R 0 C E S S U N I T N U M E E R C P R U ) * 
• • * F"UNCTION: TO PR OCESS A F"ORTRAN UN IT NUMBER U 

• ENTRY: 
• • • • • • 
ll 

• • 
ll * • 
~ 

• • • • 
EXIT • -

UNIT = F8 RTRAN UNIT NUME E ~ U 
RlJFL<Br ) = 1 
RW F"L CIN ) = 1 If OPEN CAL L. 
F' CB CHA IN ITEM XFCB HAS VORMAT: 

~fCBC1 2 )C BlTS 0- 7l .- LCXFCB) 
X~ CBC 12 )< tiT 1 2) - 1 RM D FII_E 

C tlOT Rf1D fiLE 
~:FCEC 12 )CE IT 13) : 1 LOG I :R L FILE 

0 NQT LOG ICA L FILE 
XFC BC12 )C EI T 14 ) - 1 UNP1 ST ED DAT~ IN BUF FER 

- 0 NO U~~DSTED D~~A IN FI ~ E 
X r C lH 1 2 )( B I T 1 S ) = 1 E f'l A B l.l-: RE AD BE F 0 R E iJ R I TE 

= 0 DrS•U L F:. R E AD BEFORE WRITE 
Xf~B C13) = PH YS I CAL R ECOR~ ~UMBER 1:1 BUFF ~.~C O IF" 

~D FCB = AD DRE SS OF DCB/F CB 
UN IT - LOG ICAL UNIT NUMi ER L 
LRSZ = FCBC O) - LDGIC~L RECORD ~ IZE IN WDR DS 
AP Br = ADDRESS OF PH YS IC ~L BUFF ER 
~ L BF' = AD DRE SS Or LOGI C ~ L BUF FER 
P BS Z : PH YSICAL BUFFE~ SIZ E IN WCRDS 
RWF"LCBIT RM) - FCBC12)fBI~ 12) RMD FLAG 
R W F L ( B l T L r ) - F" C B C 1 2 ) ( E I ·r 1 3) L :J I: I C 1':1 L F I L E 
RWF' LCBI T PO) ~ C3 C1 2)~ B TT 1 4 ) r~S T F L~C 

r LA G 

R ~FL C Bi l RB ) = FCBC12)CE IT 15) RE AD BE f ~ Rf WRI TE FLAG 
~ WF"LCBI1' BF) = 0 IF REAn ! S TO ~E TURN J/U WO RD COU NT 

1 I~ RE~D IS TO RE TURN ~~~L l BUF F <Bl.ANK 
RWFLC BJT GF ) - 1 r r GLQ~~L F CB 

T H E r- 0 L :_ 0 !.1 I ri G A P P L Y 0 N I. \' T 0 L 0 G I C ~ L r:-1 • c·• · r ... ... . ... 

'12 
V -:. ,., 

.... ;,II 

V2 
II~ 
\' ... 

* .. 
' t •"'\ ..:. y .::. ... , 

V2 *
* .. 
'"' "" NON E ) .: 
* :ti 

'./2 
'./2 
V2 
V2 
\ ' -::-... 

* it: 

* 
!f. 

* 

FILL)V e 
1/2 ~ 

lf. 

LG C'v' = 
' .. :.- ECI'ID 
PBRC -

I r~ r:: REMENT 
- FC F.<3 ) 

F R C M ~ T PI R T 0 ~ ~' '1 Y S l C A L r U S T A ~ ~ - [I F LOGI CA L 

'« ERRORS : 
* :« 
:. 

E R4 
ER 4 
F:R 4 
ER 4 
E R4 

IF 
I F 
I F" 
IF 
I f 

= L D G I ::'A L. R [ C 0 f. TJ ;.; :HH. f R 
:-- 0 !J tiT ::J F 1. 2 0 ·- w 0 R :) R E c u R )) ~ l r-l ,~ H y S' ( c A L B IJ f' f' ~ R 

U NOT I N RANG E 1-2 55 
L HIVAL1D 
FORE GRO UNn RMD N O ~ 
JACKGROU~ D RM D NO ~ 
U A L R E A D Y 0 N C i-H·' I t{ 

.., P ,.. "'' •: D u ~ ... -

OPE ~ [ ~ NOR WIGL OBA L 
F 0 R 0 f.· ;: ll C A i. L 

r · ... -
I ! .; .tC 

,., 
:c:: 
=~ 

V""" c;_ • 
••• •• 

~~~•~••~~~~-•~•••~ ~ ~-~~~ ~ .. ~•~·~ ~~• ·< ~~~~* ~~~-•~•~Y•• • ~* ~ *• w~ ~-~•~•••~ ~ ~ ~ 

·~~-·~--~ ~ ~·-~-~-~· 
W TEST RANGE Of U • 
*· ~ ····~~~ --· - .. · ~~~~ 
P RU L DA ;_:n .r r ,F 

f-1 I'! A ~-. H 1.1 
J H iH .:- F· 4 

L n ;~ • r: A 
~ - I o"'' . r· .. c-.. ., : . 

;::: ~~ ~=' !_ , D A , P R U 0 

:::: 1:: 1 :J R !'I ' B 
:t ' l 
... I' ,\ 

n 1'"'1 t I t'"t q' 
:· ..... . .; •.I ,J 

GET I _I 

4 1 u NU f 

n:r~ E c~· Acc:::- ::s 
FC F.: ~': DDRE $ !: 

I N ' 1 ·::. C': 5 )' ' . .. . ;;;.) / 

07 
07 

,-, 7 - ' fr'"! - , 
07 
07 
07 
07 
D -, ... 
07 
... . .... 
1.,1 • " 

n ·:o 
'.1 •• 

{)7 ·-· .. 
37 
n -,. ... ,. 
r, i' 
·. ' ( 

... 7 
O.l .. 

·; 7 
07 
07 
'J? 
n ~· 
•J ' 

')? 
') 7 
07 
0

.., 
•' 

n -,. v, 
07 
n ·,· .... ,. 

0 i' 
,·, .. ... , : 
" -. u ... 
,-. "") v ,• 

07 
.~ ., 
• • f 

' -. ' " ( - -
: 0 " - ' 
•) 7 
~ . 
... , -::· 
. ' 
r: ..... ., 
v ,. 

;I "'"!' 
v ' 
:'> ,..., 
~· 

" ., ·-· . 

" ? .• .-. _., . , . 
. . . . . ,. 
•". . ,.· . . ( 

~· . . . ' . ' ..... , 
-· . 

• '• 'I . . ..• 
. -' l ,· 
. . ./ 
. ' . . .• 

··, ·. 
' - ' . ;; ·- . 

' .. .... .. 

.. . . .• 
M ' ~ 

032(12 
03 20 3 

0320 4 
0 -;;. '=' rr c. 

- L- ... ... . 

03 2 0 6 
03 20 ? 
08208 
03 2 03 
03 2l0 
0 321 1 
0 ?""1"" •J ._ .... 

0:3214 
0 ........ 1~ ,j t: ~ ._, 

O ':>'J 1.~ ..., '- ..... ._ 
0 .... 2 • -· ~ . ·'· ( ' 

03218 
03219 
0 32 2 0 
032 21 
0 ?2 '='"' ,.., -' ...... 
0 ,.., .-, 2 ,, 

.;:, .: . - ._: . 
,, "' -;:. . -, . ! 
•J .:;;) ,_ • • ·, 

!) 3 22-:. 
0 '=" ·:.:· 0::• r., .. ..... ,_ ._ 
0

~_., ....... .., 
..;J ,,., r:. l 

0 ...... -. .-, 1:~ - - . ... , "- .... ... • 

( • ·:. -::- .A '1 
.... '·· '"t .• 

,., ··:· -:· 4 • . . ~· .__ ... 

') ~.~ ~· ·~ ·':; I , ._. ..... '·r •.! 

( 
- r . -

', ·~ .-· l'll' ·· .... ... . . . 
t"'•'··-· ,..1 · ~ 
I,,' ,..•C"+ ··· 
"" ..... -.,. ...... 
v.;• C "T•J ............. 
U .J ... • c., t .. ..... ;;.. . .. 
0 ,., .... 5 .·. 

~.· r':. ...,. 
• ... . . . , .- t c 1 . ...::· ~-:. ·-' 
it -: ·::. '-= ·~ v .... ...) ... 

r. "':• .:_-. r::- ·1 ... . . ... ...,. . 
.... --~ ··-, '·- .. ~ 
',) • . .. f' . ·' ._· 
( • •') .... .. .. -
1..1 ..:· . -;: .J :_: 

l'l ·7• ·:• r: ... 1 
.. .. . ... I .. 

.~. 'j .-. c.: .... 
J ...... c. ._; •J 

..... - . ·:0 ;;- ";)~ . -=' ( .• •. ) 

L-. ·7· ·=· .: n .. • .. '~ ' · - - . . •J • o • ..0 •- ' I • •."'i L- \.' t. 

1-. ·::• ·::· ,:.._ ·j 
_, ., . L 0..JI~ . ,· ... , .~ ~ 
1., ~· •': '=' .;, 

i:':ll•:.. ,.:·-.. .., ....,._.,._., 

3267 P RUO FUS HJ <""~L' 
'l_. r; S E ~) r: C 1-1 F' C B C :·1 A I N 0( .. o-:. .-..--. 

.. '.;:, f•, F 

004231 
OO rl23 2 
004 233 
00 4234 
004235 
00 4236 

0 04237 
o o4 c 40 

006 0 10 A 
0 061!5 0 R 
006~0!5 A 
0 0 ~042 R 
001010 A 
00434~ R 

3268 

3263 
""" .... ··.· 0 .,) (,:. .,· 

0,60111 
0 361) 1-... 

3271 
A 327 2 
,:) 3272 

JAZ ., ,..,, ..... .... .. ._. .... 

~--····~~~~--~~·- ~ ~ y~ 
!II! U IS i:HI FCB Cr: >, :<<·! ll! 

~~~~~*· ~~ ·~~--~ ~ ~ ~ ~ -~ 
PRUO' S T A A ..... :·c B, B 

! . D ~·: ::'1 I'! P. :;:.; ' B 
F"CB 

E 

. .. . ' ._, .. 
!'"'! • ":' 
'.; ... 
,-, ~ , . ( 

. . ;.• . . . 

,., . ~ -=· .:. 0 trJ . ...... ~., v 

,, .., ~· , ·='! ... .... . ~. b"7 

.. -:. ·"'~' n l, • .. •l-1" . 

,.. ··.:. "':• .,. 1 
oJ·-·: .. 1 

0 .. J '.J ~ :. 
.,., L. • '· 

t • "f"'"• 7 - · 
\1 •• ~ c. •' ·J 
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E.2 VORTEX LISTING 

::' :)4241 
0 0 4 2 4 2 

0 04243 
0 04244 
00 4 2 4~ 

00 4 2 4 6 
0 0 4 2 4 7 

00 4 25 0 
30 4 25 1 
U0425 2 

00 4 2 :=i 3 
:):)42 :=i4 
':'042~~ 
0')~2 5 F. 

80 4257 
:JC4260 
00426: 
004262 
c:::4 2 63 
J0 4264 
00426 ~ 
004 2 66 
:' 0 A ~ t: "l' 
·~ .. .... c .. 
!J'l!l27iJ 
~10 <l27 1 

0042 7 2 

"04?":"? lj '- ' ..J 
"' ("' ... ":' ..,. .. 
• _,. .. I o o' I V 

0 " 4 ?~ "' .J '- / ._I 

'.10 4276 
~1:: 4277 
., ~ ~ ., n " u :..1 .. , .;. v ;; 

00 ~3 01 
':! 0 4 302 
004303 
,., ·' 4 ... 0 ~ l,;i.... ~ ... 

~ :::14305 
- ~ ~"06 ... .... "T ,.:, . 

0')4307 
.:.J43 1 0 
'''1 4? 11 "'' ~· ...., 
;._' J 4 3 1 2 
'.'C 4313 
"' '' ... ""'1~ .; ... .., .,;) "i 

0 34 31::i 
0 0 4316 

n .. ~ ""1-. ."' "" ..,. ..:> r 
::o~.~. 32::: 

'L4321 
r. r 4 "':• '=' -:-
·-· ~ ..... &;; . '-

•'!""! A ~ .... - · 
' •' .. r r ..:, C .J 

."' ·" 4 ": ~ 4 

.,. '""' -'-
f : • ' ":'~ £' 
... .... ""T ..... .. _ ..; 

.... ,... .... -. ~, 

.•• +J • : .:J .::. 0 

"""''~?7 • .., <J L;. 

o') •"'!;o-! ':-?0 
1 • ..., ............. 

8 04331 
l;. !) •' --:> ... 2 ... ...., ... . 
·, 0 4 ':) ') .., 
J w .... ..., 

!l 0 . ........ 
• I ~ .,) .,:t ~, 

)1) 4335 
00 4 33C
')04337 
00 4 340 
00 4 3 4 1 
G0 4 342 

00 4 3 4 3 
00"'3 44 

004345 

...... ,-.~.

·• I.J ' l •.J .-• .:.• 

.., r • A ., 4 7 • ., · r ~· , 
" ·J""' .,. o . .. 't.,:. .._1 

''04"' c1 U'J ~...J 

0~~010 
0 0 ~ 0 11 

3 ~ 7 4 
3275 
3 276 

0 1 6 1!54 A 
0 0 6406 A 
0 0 ~7 02 R 

3 277 
015 0 0 3 A 
056 16 0 ~i 

0 1500 0 
0 ~6 1 22 
05 6 1 4 3 

01:5 0 01 
0::5 60 2 0 
0 ~ 6027 
01 :'1 0 1 4 
1::; 0463 
0 5 6 1 6 7 
0 15 0 14 
0 04 3 !:i <t 
!161 !5 4 
O:i 61 5 <l 
OCG<i-4 1 
0 0 ~6 1 5 
006'40 0 
00427~ 
15 0 4:5 1 
0 :56 1 5 4 

0 01 0 0 0 
00 4 1 1 0 

0 0 4 2 7 5 

.:'1 
A 

32 78 

(4 3279 
3280 

A 
A 
A 
A 
A 
A 
P. 
A 
('~ 

A 
," ; .. 

A 
R 

3 281 
3 2 82 
3 28 3 
3 2 8 4 
3285 
3286 
'"'""8 7 '-''- r 

32SS 
3289 

3230 

32 91 
3 2 9 2 
~ -.... -
.,jC, ::;;JI' .,:i 

3 2 9 4 
3::95 
329 6 
::l ~ 9 ..,. 
"-· L. ... 

~ '=' 9 -:· .... .... .... 
01 50 0 3 A 
0 5 6 1 21 A 
0 1 6 1 22 A 3 2 9 9 
005 0 2 ~1. 
l .:.l 520! 
0 01 002 
00 4 3 1 2 
0 1 :520 1 
00 4 56 (1 
17~122 
005 1 02 
001000 
00 4 321 
0 1 5 12 2 
004560 . ... C' -o · ~, ...JC- l 

0010 1 0 
00432 <-
onc:;, .. ~ =· u- J. ........ 

00531: 
001010 
0043:?4 
0 0 5 1 22 
0 6 51 4 2 
oo:s oo : 
l€>:::201 
065143 
0 1 5 1 21 
0053 11 
0045 6 0 
~ 6C:1 <) <:• • ·..J .... l 

1 7 5 20 1 
005122 
0651 45 
05 5 1 2 3 
1 25020 
0 ~502:' 
005~ 4 2 

00 1 0 0 0 
00 4 1 1 (1 

036 C l 6 

IJ 1 502 ::: 
05601(1 
055(:10 
0 0 501~ 

' 330 0 ,., 
A 330 1 
r.: 330 2 

A 3 303 
A 330 4 
·' H 

A 
A 
R 
~ 
~ 
A 
" l·t .., ., 
A ... 
H •. ·-R 
A 
A 
A 
A 
A 
A 
A 
A 
A ..., 
{) 

A 
A 
A 
A 
A 

330 ~ 
3306 
3307 

3 3 08 
3 3 0 '3 
331 0 
23 11 

33 12 
3313 
331 4 

33 15 
33 16 
~ ~1'? 
V-.J ,r.. t 

""""'"'~ ~ ..;, ~ J. -::· 

3 3 19 
"' "'"' 0 ..:.· .j .:. •' 

33 21 
33 2 2 
-:- 3~ ~ 
J ... .... 

"' "'C::0 4 ~ .,:. [;. 

3325 
3326 
""' •""\ .-. .., 
..:, .j '- ,. 

333 2 
~ """' "'"' """\ .;:. ~ .,:. ·~ 

3 3 3 .:; 
H 3335 

· 3 3 3 E· 
A 
A 
A 
(' . ' 

""' ..... ,.... . , 
~ . .) -~,· 

........... "'"',-. .;,..,J .;; O 
"')~"':~~ -...:; _, .... 

00 4 352 0 1 ~001 A 
u ::r.:?:53 056020 c, 
10 4 354 0560 2 7 A 33 ~ 
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SH1 
TA X 
TS A'E 

Mll VXAB 

NOV XAB 

STA 
11 C V XA B 

~HI 
L DA 
At! A 
S T A 
LDA 
l SR:~ 
ORA ... ... ..., 
.)O H 

B T 

BT 
"\N"" 

1 • • ~ .... .,. ....... 
.) I ... 

? OP J 

~ nr-c s.x 

IH.IF' L • IN•ER4 

o , t. RS Z 

PB S Z,B 
1 ,AP BF' 

AI_ P.F'•B 
1 2 , X 
F.~ L4 
UN IT•B 
''='X -.... ' 
$H 
!i:WFL oB 
Rl.:rL •B 
;.,R ~ T +LF'•PRU50 

ASE-r +RI'1tP RU 1 

BFR 
Rt..: F" L •B 

"~~····~~ ~~····~·~~~~······· 
~ U IS AN RMD LUGlC AL ri LE • 
~--····~~~~·*··~ ~~ ·~··-~ ~ ·-· 
PRUl E \.l t~ "' 

PRU2 

PR :J 3 

PRU4 

tH::'./ XAB 3 , '.- RECNO 

::;u .s 
JAP 

L DA 
LL"R 
T'IT '' 
l.i ' y 

I 1'1 C R 
: ~.~ p 
~ ' . 

LDA 
. . • R -- ... ~ 
DT ol 

~ y 

' ...... 7 _,_,..._ 

T ,.., -, 

J, n "' 
DAR 
J AZ 

"'D~ J • .• , , 

~- , 
~i~o.~ 
T ?I"\ 

I ~ r "1 

' -" 1 I I 
1 I U l... 

(' T r.· ... _. 
: .. DA 
l! A;~ 
LLS R 
M ' I I ' ' ._. ··
T"oTtl 
J.; J. v 
IF:R 
.,~, T ~ . .) . ~.~ 
.-. #r "' 
._. I ~- ' 

r '' '•'"' •• , ,1:0 

Pl1P J 

L RSZ tB 

., ... .., ,. X 
" i l • 1:. 1/ • J 

Pr:'U2 

F ll ! 20 , X 
~ 5 , ,.., .. ..,. X .. ... . . "' , 

;_r:-~z . x 
' . . ~ 
.E!l l 2 0•X 
""1 ' l • - , , J ~ 

'f: l,.'? . . ... 

..:· "' "' C X . ~· ~~ . ' 

" "' "' 0 X . •) ..... ;, c:. ' .-..... .... - X ~ I' -., .t · I 
j • .. .. ' , 

:~· ~· :· ... N 0 • X 

··, r·· · · ... "' o , >' I ~, ·~- ·~ 11 l 
, - n • ' ' J l 1.) oJ ¥ f l\ 
, .., C• C•.: X ... , "'"' ' ' 
A'.sF . x 

AL SO IN 
POINT X 
ER ~OR 4/ 

V $~ 11 RTID 

AT Ft.: .iJ 
DPUl C ALL 

.... 1'\ ltl' 
•.> M Y..:. RE CORD ~lO 

f::: !'IDS u ON CHAIN 

S ET LOGICAL RE CORD S I ZE -- FCB( O) 

AL S O PHYSI CAL RECORD SIZE 
S ET PHYSICAL ~ U FfE R ADDRES S 

~L S D LDGrCA L BUFfE R ~ DDRE ~S 
GE T L 

STrH~ E LrJ G I Cc~L 
GE T F I_ AG S: 

UN IT 
F~O M FCB 

N U t·i BER 

PO S I TI ON 
f1EP.GE I NTO RE:A D /t~R 1 TE 

EX!T ON tiJN-LOGJCAL F I LE 

RM D -:o 

NO. CL EA R F I L. L F LAG 

EXlT 

LO A!J LOGICA L. RECDR U IW MB E R 

GET LDGICAL RE CORD SIZE 
B AS E. 

I S LOGICA L 

"' ET . .) i 
T~• • r F,.. .-, Lour C."-

c ··1 r •-• T r.- .-, •L A• • ~~ 

TO 

T ,..,; ... 
• LT. 

1 RECrJRD 

GET 
AN "·t 

r. OU tlT n .u: PH~'S I ::~ L R ........ ~ S'.. '-" .. \ 

u E .-
' ..> • BUMP "' . OCAT T ~ : · .... ';. . !_ J. o.JI 'I 

ll tJ:•iP C OUN T IF 
:\: T i ": ~ E: P H Y S I :: -~ L 

NOT rACTOf<! OR 
R E. C G ;:· IJ C 0 U ~lT 

G - ... F' L: ._, ,... • r. ,., L .l i... I n I ..!- 1 ~' 1; 

'>' T "R c-..... ~ " ... 
- Er• n -Tc·"' l.J · .. • J f~ .a. .- H 1-, 

r. 0 '·' '' ... " T ..... i l •; .;. ,;, F- n ~•·1 1'- L. " 

B' • r· r- ( ~ u r r •"\. 

C• ·=· I' 0 R lJ' , .. '-''- . 
I . .. , <:· E 

' M ._, 

<.. ... 7 r · 
.. ~ J. l.. r • 

l'i Ut·1P. ER . ~-, 
• 1,. 

fCB < 1 ) 

IN UNI T 

1 2 0 

Itl LOG 

~·11JL TIP LE 

(I 

,-:; ;::- ·r · · '~ R D ,-. ••· ' · ,.~ ... T 0 ' · \,i ~ ..... ,.,; V ,_. - I ' 0 -.::- • . .-,T OF I '"•E "'NO .1 •'· ._ !-o. L-
G E ~r ::-· ~ ·: '( ~7; I C (.; L :~ C:: C Ci P if 

' 
.. , .. ,.1.--·--T -· R '"" 'A ~·-. ..,!;,J r \! • • ~ t- l_. ;n 1_; ;:;~ : · 

(; 0U t'!T ~c i..REC tH1 
.. ':': B A S ~: i 

._. H\,_) ., .... I f .. ' -. i 
r ,..,:,. .· r-t . . tW M I: F.: i< 

-=:r·; ..,r. 
""'' .. \, ·-

Mllr- .-. ·- , ,,, 
1..• ,, t., f'(, t , . ; ..., 

L .,,:- ., ,. A , . ..., ""' .... .... E • I - · 1- F.: R 
'
. . . ..... . . 

··· E · -r~ 'rr· . ~l ...... . . . . B 

• I< lr. •••• Jll !I< • ll! IIi ... ... ·:· ' :.. •• lO'. :«."' ••• ll: • ;f. 

• U NOT ON FCB Cii ~! N SET L= U ~ 
~~-·~~· ~ · ~••••• ~ - ~ ~~••• z ~~••2~ ~ ~ 
PR U5 LD:· ~ ~~~~ 'B rDINT X AT VS~ORTI ~ 

.. ~ ' '< A B -~ ~- ... - DC " "' ·.- C " 1_1 ..... "'·.·. ') -e F.., ' · T • '' "'· ... T [ •• , , l : '•' • . - · t !- ' M ., f L' _ ·'- '; --r" lJ ("., .! ·. :l- I ;. 

.. -. "! . ... . . . .... -. 
' , ' .. {\ 

" ' 1 F L-. t) X • • J. • ..... ~ 

n ,:: r ~~ 
'1 c t 

: : J 'v' X A B JU ·:" : 
~ .. VS FO RT!n SYSTEM nUFFER SBU f 

~ ·.· ...... 
.. ·~ I ~ 

t ·• ,., \ ,• . ., / "f ' ·' ,, .. , ....... ...... . S ET REC ORD S ! ~ r T ~ ",..RD '"' "'4 •• ... ) 

l 

? 

·- .... ~ . . "' .. 

753 ) 

E 

\12 

f G 

V2 

V 2 
'y' 2 

FG 

' •' ~ I ._ 

V 2 
I I ,-, 
YO:. 

\l 2 

I I ~ 
Yo... 

I I ' ""' Y C. 

V2 

•.,• ~ ·-

I t -'o 
'{ .~. 

FG 

,,. 0 ·-

C • .., . ( " "} ,.J .-

0 7 

07 

0 .,. 
; 

(: 7 
07 

07 
'J' 7 • < 

~ 7 
07 
0 7 
07 
07 
0 7 
07 

07 

.-. -:r ,, ,. 

r. ~ 
l • •" .- ~ . . . 
~ ' 
it -:;:• 
',} .. 
•• 1 ·:; ,_ ,. 

f; ""':" ._, .· 
'. -' .· .., ' 

-- ~ " . 
v ' 

r. 7 ._, 

7 .. • . 
.-, . :• . . .· . . 
,·, I ... . 
' 7 ·-· .· 
:.; ? 
.... ..., 
'· 0 ,·· 

• • • "!" 
.J ... 

.-. -, 

._: •' 

.-. ""':" -· ( 

,. .,. 
J .. 

} l 
. -. . .. 
·-· ' . . 
. .. 
' . . ' 
:_: / 
' . .. · "' 
. .. .., 
. ' 

.. 
' ' - ., 

.. '. . 

.. ·- .. 

.-. . . 
. ' 

. -· .: .. ·· 
- ' . . ' 

0327 4 
o:::275 
0 '"·'.:>'?~ .:, ~ .. . .... 

0 " 'C) ... '"' 
·-· &;. (' ·~ 

O '=' c."'"'~"?~l .... ' ' 
03 2 80 

03281 
0 ............ -.~. 

..J c. oj r:. 
0328 3 
03284 
03285 
0 3 2 8 6' 
0328;' 
0 , .... , ,... ·=.._, c. 0 ._ • 

0328'3 . 

0:32'30 

fl 
.-. ..... ,.., . ..,. . . ., 

.. ·J .._ .. ,. 

0 ·":· ·;} q •:'1 
- · L... ..... , 

fl -.-. l"; t 
- .;. .;. ·-· J. 

0 ':> ':> 0 ~' _, ._, ... _ 

,.. .... ,.-,n-
L' ..:_. ._:, i,l . j 

:·, .-, ·~ n.v 
•.J ._. ,_, v , 
'I .-, .-, .-,. -..-: 
;_. ..:• ~ L .J --; .-..... n r 
• -~ .,:. .. C:• 
r. '?' -:. ·"l 7 
V....J • ,' '-'• 

0 .......... o"''l ·~ 
~ . J IJ •"" 

l"l ?':• fJ ".:.• 
.... .....,. ..J • • 

(J ':• ':• 1 -=-· 
·- ·-· • - · 4. • • 

n .-, .... ,,. !', 
.. .;~ ·-=· J. · ·' 

') ·:· · : 1 ~-. .. . ...... ·" ._, 
"'! ...... -. .. • • !_ •• ; • .._:, .i , . 

0 ::: ~: :t :J 
.-. ·: . ··: · 1 .--. 
·-· ..... ...... J . · " 

1., ·~ •':0 ~:· ,•, 
: ._,. ..... .... . .. 

I
~ ... , ··-, .--, ~ 

_, -~·· .. -. .... ~ J. 

{ ·-::· ·:· ··:· . ' •.1 ·-• • .. • L . 

'j .-.. -, .... . --. 
f_l . ::, • ._) i:. .:. 

il "':• ':.• -=· ;;_: - ..... •, I .. _ " 

08~:: 2~) 
.-. ·:· ":· ·-:. .
"' .... • -I '- I:• 
r • . -. 1 - • .-_ •• , 
'J .,;;· '•, S..:. I 

~, ·':· ·':> ·=· ·:· ... . ....... .._ ._. 
.-. -::_. ··-· ·":- ,.:, 
•.J ·- . .... .._ _, .. ..... ..... .... .. 
IJ ·-· -:.· -3 ;_. 
t . ·:· ·:. .:,. i '-' •-'.....,......, 

r. ":• ·~ 3 -:-. 
oJ ..... ._. ·-

1-i .., ~.}_ ':' ":'• 
.... •,.J ._. • • - · 

:)3:;: ~ -l 

!) 3 33 ":. 
i't -:· ·:- • ) .. --
·- · ·- ' .... ., _. f'• 

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

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

'

-. - f'· .-. .-, _A ( · )," o) .,:..; o "1•.' 

·_: / "' ..... ,..., ··I • 
..... .-• • ;,. ' " I, 

- - --------- · - ·_.__ _____ _ ,., _ __ ..,_ .. _ - - - ------ ·-- _ • • ~ 4 ,...,_ . ·--- -··- ...,, _ _ _ _ .... _. .,.., • ,._ · - -•· - .. • ·-~----- ,- _ _ .. ___ ___ • ·-· ·-- • • ••r-. -· ---- --• • , .., _ _ ... ... __ ·- -- ____ .. ____ -- - . ---·- ----- ·- ·- . -· 
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03 4355 
03 4356 
C0 4357 
0 04360 

CC 4361 

OC 4 3E.2 
0043 6 3 
~· .~ -1·:>--4 
..... .1 , .... o 
00 4 365 
00 4366 
OC 43 67 
00 4 370 
00437 1 
0~4 3 7 2 
004373 
00 4 374 
':' ::: -~ 3 i' s 
:)0 4376 
(1043 7 7 
004400 
CG4401 
:..: 04402 
004403 
004404 
,J 0440:i 
C:4406 
0044 07 
00·14 10 
0~4111 
U "'"'" lu ' ; -;- c 
'1'31413 
C'J·:l 414 
004-i· l::i 
00'l416 

00<1-41 7 
0!) 4420 
:: 0 4 4 2 1 
t~ ~4422 
004 423 
~··~~, 

._. • ' o T "i" C. "t 

')04425 
0 :~442(; 

'J'J4427 
004430 
':'04 431 
1! 04432 
(!; .. ~ tl33 

00443 4 
')~~ 4 35 

0 ~443l\ 

OCI<'l-437 
00 4440 
~0 4441 
(!04 442 
0044 4 3 
o : •l 444 
0 c >445 
:.: :)44 46 
OO<l447 
0044:50 
00•~4~1 

004452 
00 44~3 
00445 4 
004 455 

004456 

016201 A 
055 0 0 0 A 
0 5614 3 A 3 3 42 
056122 A 33 4 3 

3344 
33 45 
33 46 

0 36032 A 3347 
3348 

0161~4 A 
00640 6 A 

3349 
004 36G R 
03 616 7 A 
005 041 A 33=>0 
0 01 0 1 0 (:: ' 335 1 
00 4 6 1 5 R 
00 6 030 A 
000"100 A 

3352 

00~311 
056164 

A 
A 
·A 
A 
A 
A 
R 
A 
n 
A 
A 

0 0 5 1 1 1 
(\06140 
0001 4:i 
00 1 004 
0 04412 
0051 4 4 
0 5 6 1 64 
006140 
0 00 1 17 
0 01 0 04 A 
00 4 412 R 
00 5144 A 
05616-1 A 
016 164 A 
03::5000 A 
14~000 A 
001 002 A 
00 ~7'0 2 R 

33~3 
3354 
3:3 5 :3 
33:i6 

'33 5 7 

33~8 
335'3 
3360 

3 36 1 

3362 
3363 
3364 
336 :1 
33'66 
3 367 

005141 
12 6 1 64 
00501 4 
0 1 5000 
1S 0 4 63 
056037 
0010 1 0 
00 4 615 
00~024 
0053 12 
0 10 3 5::i 
160464 
00 5041 
005024 
005012 

0 1500 2 
004346 
1:504 73 
001010 
00444'~ 
010421 
1161~ ~ 
0:561~4 
00640 6 
004615 
006400 
004:5 2:5 

3368 
33 69 
3370 

A 3371 
A 3372 
A 3373 
A 3374 
A 3375 
A 3376 
A 3377 
R 
1-l 33 7 8 
A 3 379 
A 3380 
A 3381 
A 3382 
A 33 8 3 
A 338 4 

338 5 
3 386 
3387 

A 3388 
A 3389 
A 3390 
A 3391 
R 
A 3392 
A 3393 
A 339:J 
A 3395 
R 
A 3396 
R 

S TA F'BSZ•B 
STA LRSZ, B ........ ~~ .......... ~~· ··· 

• TEST VALID ITY 0~ L • 
••••••• ........ -. •• w .. Y.•••• 

PRU6 

L D;< 
T S I~ B 

t ,., '·! .. u , , 

T>: A 
JAZ 

SAVE 1B 
RW FL , If'hP~U6 

UN il•B 

PRUS O 

L ~' S AVE ON 
OP EN CALL 1 

NO. L=UNI T 
GET L Hi A 
EXI'r IF" L=O 

OPE!i CALL 

LDXI 

DAR 
STA 
!AR 
SUB I 

V$LIJT1 P 0 ! N T X A T L U N P 0 I IH E R T A B I_ E 

1s·r BL OC K BIASED BA SE 1 

PRUlO 

JP. N 

I :< R 
STA 
S UB I 

J!Ht 

I Y. R 
STA 
' ""' ,.., L.. I.J ,.., 

TEMPtB 

l 0 1 

PF'U10 

PR UlO 

TENPtB 
TEMP tB 
o,x 

SAVE 
RE S TORE L IN 1; 

I S L IN BLOCK 1 (1-100) ~ 

NC. BUMP B LOCK POI NTER 
SAVE BIASED LUN 

IS L IN BLOCK 2Cl01-180) ? 

NO . FUMP BLUrK POI I'lT[~ 
SAVE BIASED L 
GET BIASED L 
POINT X AT BLOCK PO INT ER LDX 

$UB 
J ... <;• 

·• H t 

0 
.. , 

' l't 

ER4 
C [] r: PARE B I I'!~; ED L ~II T H B L 0 C K S I Z £ 
ERR OR 4 / I NVALID LU N / 

·~:t.!llllllll!l!!~~~····~ 

'«GET DST INfO*
•••llllllllli!Y:lf."-••••lf. 

!NCR 041 
ADD TEMF ,B 
TAX POINT X AT LOG ICAL UNIT TABL E Ef'ITRY 
LDA n.x 
ri !·! A 
:::: TA 
J ;:'; z 

RHW 
S~i\! E:+5, B 
c::o-· ·· s o ' ..... \J 

GET DST INCREM ENT FROM LUT 
S A VE 
EXI T I F L= DlJN~~'t 

TBX S AVE BASE PO INTER I N X 
DE CR 0 1 2 BI P.Sf.O DST ~ OUNT TO P 
LDA VS LS TB A = BASE OF PST T A BLE~ 
M~ L THR EE B ~ nS T AD~r ·-~s 
TXR A = E ~ SE R~ ~IS TER 
TB X PO INT X AT r ~T 
TAB RE ~ TORE BA SC REG IST ER B 

-~·······~~·····~ ~· ·· .. •····•· • TEST IF" L ASSI GNE D TC R~D • 
····~--~ ~ -···· .. ~~ .... ·~~······· LD A 2• X 

LSRA 6 
A :i A E :·13 7 
JAZ •+ 3 

LDA 
oR r, 
STA 
':)T .r.• ! 

:ST 

RMS SET RMD FLAG 
:n-1 r L, B 
rHJF"L,B 
AS ET+IN,PRU50 EXIT ON JP EN CALL 

A!:'>ET +RMt PIW30 

• 

3 397 •••••••w.•*••• 
3398 • L NDT RMD • 

0 1 606:::: A 
001010 A 
004456 R 
0150()1 A 
00 44 56 R 
076032 A 

3393 ·······-~ ~ ~·· 3 4 00 TZ;~B 

3 401 
3 4 02 
3403 
3 4 0 4 
3405 
3406 
3 4 07 
3 4 08 

LDA 
PRU1 5 EQI.' 

rFF 
GLJT O 
IFT 
011[ 

NV2NUC t:CrH 

FR IH , PRU 15 

l '·' . ' "' JE 

~ AV E,B 
NUC 
I~'J2~WC 
vI I 
:·i A P , V $ S T 0 

F"D R:·i f~TTED I/IJ '? 

Y E S • G E T 1 S :· HI 0 C H A R S 0 F N M 1 R 

00 4457 C3 41!51 A 3409 
3 41 0 
3411 
3412 

LD;•; PRl; D TB 

SET EXEC S~ A T E T~ DO 

PO iri T X AT D~.V I r E TA BL E 

. 
004460 
004461 
004462 

00:5144 
' 14~1)0 0 
00101 0 

A 3413 
A 
A 

34 1 4 
3415 

·-~·-~~ ~ ~ ~ Y.····T.~~--~···~-~ • LOOP TC IDENT :FY DE~ICE • 
~~·····~ - ~~·~········~~--·· PRULl •xR 

SUB !J , X 
.J AZ F'Rll2 0 

'BUNP TABt. E F'DINTER 

EX .£T ON ~HHr.'H 

• 

760 ) 

'.'2 
V2 

V2 
V2 

F'G 

V2 

V2 
V2 

'V2 

V2 
FG 

V2 

V2 
V2 
V2 

F'G 

V2 

V?.. 

V2 
V2 
E . 1 

F G 
F G 
FG 

V .-. .:. 
FG 

V2 
V2 

07 03342 
07 
07 
0? 
0 ·~ r 
07 
a) 7 

0 '? 
•• 

07 
07 

07 

07 
Cl 

07 

0 7 
07 
07 

07 

07 
07 
0 ·:· 
07 
07 
(:7 

03348 

0 •'j 'j 4 .-. _ • .._, ;J 

03350 
0:33 51 

03352 

03353 
03354 
03355 
03356 

0335/ 

03358 
03359 
03360 

. 
03361 

0 ........ 6~ .:; .;, ..) 

03366 
1
.. .... ...... • -, J . .:: . ..:.·6 ~ 

1., • •• • 0 ..... .., .., ,.1 
• .~ .;) .. :. / ' 4.. 

r,. 7' 0 ":• ·':• -, ' 
J ' ._, -...J r -'· 

l-, 7 ft ·' j ·~ 7 ·=· • v ·.J·-·r~ 
li ~ .~, .-, •I -, .-, 
t • •' lJ .;., ..:, ,. ..;. 
r, 7 0 .-, ,-, ...., 4 v •. .,j .;,. •• • 

P7 03378 
07 03379 
OJ 033SO 
o.--7 0388 1 
.... '?, 0 'j 'j 0 ·::> 
\J ..J _,OJ -

II 7 I' .., '=' ·=- ·-=-' J t' ~· ._. ......... ·-· 

;)l 03384 

;J? 03388 , .. . _, 
., ' 
' I ., ' { 

(1 7 - . 

[. ~ .. 1 / 

(• -_, 
v ·' 

U
• ~ 

l ,., ..., 
·- ( 

0 7 
II -:<' , .. 

01 

r . ' 
.I ·"' . -, 
IJ I 

07 
- -· • .,! I' 
'J ~ : .' 

""' ~ .... ... 
" t ._, 
;.. /" ... ..., 
\.• .. 
1' 7 . ' 
1;7 
i] '? 
'• ( 

:": /. - ' I' .. )' .). ,. 

0 . ..,~,_, ,, 

.. :. ..,:. ;, '.1 

02.39! 

G ..... ~.:]· .") ..:.· ·_, ·.J 

-~ .... . ;)/ u .;; .:> -· ".> 

03397 
0 ... .:. ·-=· Q •:> 

._, ... ., J' ' ·' 

0340l 
:) ..... "" ("\ .-. 

.:.• "'t , I C , 

0340:? 
03404 
0340;5 
0 ~:406 

03413 
(:~! 414 
... .-. 4 .. •. v .;;. l .j. 
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..: 04 463 
0044 64 
0 0446~ 
8 04466 
{;0 4467 
0 04470 
00447 1 
f"0 <l472 
0 04473 
':':J 4474 
0 0 ~~ 4 7 5 

00 4476 
:J0 4~77 
···. 4:500 
0 0 4 :501 
0 04;502 
004;J03 
·: 04!504 
~ 04~05 

::. 0 •1:i06 
C!J 4:i0? 
0 04:::>10 
' J ') 4 ::; 1 1 

004 ::l12 
00 4~13 

~:04515 
~'1~ 516 

0 0 4 .,,.,. .... ... ,. 

00 4:521 
':'0 4522 
::: 0 4 5 2 3 
·~0 4 5 24 

!)1) 4525 
0 0452~ 
00 4527 
00 4530 

.., 0 .. ~ c: ...... v ... ...J .. ,. J. 

'J0 4 33 2 
IJ0 4533 
3 0 4534 
0 04 535 
00 - =;-,q_..., c 
0 0 .• ., .... ..., 

't..J~I" 

C 'J 4540 
0045 41 
•\ (• .... ~ 4 ..... 
.... .... '" ...) ~ 
, • .., 1 "' 4 .... IJ U L t- ..J .,j 

:0 4 :::>44 
00 4 5<1 5 
'' '1 ·'"'46 ·' • "v ..,) 

004547 
0 0 

. .,.. ., ,.. 
; , ·-' ._: u 

j ) , 1 c:;"' 1 
•• ..., .. ._, ._, ,1. 

0 04552 
00 455 3 

0 04554 
00 45~5 
00 455G 

004470 
0 01002 
004460 
006030 
004640 
015007 
001004 
004514 
005014 
001004 
004514 

R 
A 
R 
A 
R 
A 
A 
R 
A 
A 
R 

1 5 0431 A 
0561&4 A 
0 0 5 0 41 Q 
0 3 6010 A 
!50 46 3 A 
o~5ooo A 
05614 3 A 
O:i612 2 A 
0161~4 P. 
1:50451 A 
1 1 6164 A 
0~6l:S4 A 

00100 0 
0 0411 (' 
0 04514 

03603C: 
015000 
0043:5 2 
, e; n .~ "' .,. 
... _, "" ... ' ""' " 
005120 
0002 6 4 
0 0 5 0 14 
0 01000 
0 04 3 66 

A 
R 
~ 

A 
A 
A 
A 
1'1 
A 
A 
A 
..... 
"· 

010 3 01 A 
140 4 22 A 
001002 (! 
oos;•o 2 F: 

Olbl6 7 A 
0 06110 () 
00 14 00 A 
0 5 E.l(l5 
G l 6l 6 7 
140422 
0010 0 4 
004554 
1 4 04 70 
001 0 02 
004554 

A 
A 
A ,.., .. , 
R 
A 
A 

124063 A 
0 05 0 1 '1 A 
0 3~ 0 0 0 A 

001040 
0 0 4 5 ::; ·"-
0 1 500 5 
00101 6 
0 04 6 01 

0 30400 
015 002 
1 46 0 37 
15046 3 
~01016 

" " A 
A 
R 

A 
A 
A 
A 
A 

3416 

3417 

3418 
341'3 

3420 
3421 

3422 
3423 
3 4c4 
3 4 2 ~ 

PRU20 

3 426 NV2NUC 
3 4 2 7 
3 4 2 3 .... , ........ ~ 
~'"tt:. 7 

3 430 
343 1 
3 432 
3 433 
3434 
343~ 
.,4-,.-: 
.... ...J r;. 

3437 
3438 
34 3 9 

344 0 
3 441 
34 4 2 
344 3 
3 444 
344:5 
3446 
34 4 7 
3443 
3 ~· 49 
3 4:50 

3451 
3 45 2 

PRUZ~ 

NV2NUC 

JAP 

LDXI 
LDA 
J Al'i 

T A~< 
.J A~~ 

IFF 
GClT 0 
IFT 
" 1E .... . 
CDN T 
ANA 
$ TA 
... "' ,., 
11'\ H 

LDX 
ANA 
STA 
STA 
:ST A 
LDA 
M rA 
0 R ~~ 
STA 
POPJ 

EQ U 
I FF 
GDT O 
IF T 
OM E 
c orn 
' D \ ! ... . . 
L DA 
LSR A 
AN A 
AD D! 

TOX 
JM P 

3 4 53 ··~· .. ·•· w.~ •· 
3 4 5 4 ~ RMD F I LE • 

lt:li!!IEJI(JI:Jl. ;e( .«:tf:ti . 

PRU30 LD A 

• 

PRU L1 

PRUDTE 

LOOP TILL DONt: 

POINT X AT END If NO fiND 
PfH!DTE-PR UDTI• X GET 

SPOOL 
DE VI CE 
UNIT 

PARAM S: FR OM 
PF:U2 ~ IF" 

' '. 

NUC · 
NV21'lUC 
oil I 
~1 AP ,V$ST3 

Bf"S 
·1 EM P' 8 

ADFCB,J 
RHW 
0 ' ~< 
P B ~; z,B 
!... P <; Z ,B 
RWFL' B 
EF'R 
l E!"!P dl 
RWF'L•! 

ll! 

NIJ C 
NV2 NUC 
VII 
MAP , VSST3 

s ,:::VE •B 
(I ' >~ 
1 0 
S E V EN 
·~ o . ~ 

• 0:· C" l ' " i 1". I Co 

'v'$CPL 
TPO 

SAVE 
IF' sn ooL UNIT 

SET EXEC STA TE TO NN 

S A \ft.. 
RE : TOR E A 
POINT X AT DCB 
GE": Rf.CORl.i S ! ZE 
STORE IN ncr; 
ALSO AS PHY lTC AL BUFfER SIZE 
AL ~D LOGICA L t~ f f' ER S IZE 

ME RGE FILL FLAG 
INTO RERD/!~RJT E FLF:GS 
EXI T 

S E T EXEC ST •HE TO NN 

DS T :~:D DR 
DS '..! NA :1 <BIT :; 12 - 4 ) 
P OS ITION f1SB 

SET TO LU~l 

GE T PR IO RITY LEVEL 

TABLE 

·? 4 "" '3 ..... ·-'. 
SUB 
I A ,.., 
~ r ,.. -.4 

c.. "· ERR~R 4/ FO~ r GROUND RMD FI LE NOT OPEtf 

3 45 9 
3 4€.0 
34 6 1 
3 4€. 2 
3 4 E.3 

3 ~ 6 4 
340 5 
3 465 
3467 

34b8 
3 4 6 '3 

3 4 7 0 
3 471 
3 4 7 2 
3 4 73 
3 4 7 4 
... . 7 ... 
..:. -. ,J 

3 4 76 
3 477 

3 4 8 6 
3 4 8 7 
3 4 8 3 
3 4 89 
'"\ 4 ..... ,, 
·.:> :1' ~ .. • 

3 491 
-:; .uq ;:: ... ....,. " .. _ 
3 493 

~*~·~···~~········~······~-~-~~** ~ ~***~· · M~ 
~ BACKG~UU ND PR 8 GRAM- CHECK GLGE; L FCB' ~ • 
~~~~~-W. !/ ~~~ ·~···~·~·-~·······~~ - .;·~ ~~·~·~ · ~ ~ 

' .... A ''" • ... " i": £ T ''-._ .... t,.Oi lJ.I 'D -

0 R A I 0 1 4 0 0 t·l E R ·:: t. I 0 L I N ~: S K E L E T 0 N C 0 tiT:<: C L WO RD 

NV2NUC 

fiV2NUC 

~ .,....., 

-"" I H 

LD~ 
:::u B 

- .I B ~ .... . 
.j A p 

.... . -
;. t : ' 

GUT O 
IFT 
r~ ,• ~ 
l oJ ' I • • 

CO NT 
~D D 
T 1'", V 

I ,- 'I 

L ::n< ......... 
• r r 
Gr.:r o 
T l' '1' 
• r 1 

o r~ r::. 
r~ c r·!T 
J , .. ... ·- ..... ~ . 

I_ D {~ 
J A!'~ Z 

I GLtliC, B 
:Ji·; i i ,B 
T l~ O 
" ''""• ' ' ..... . r· n:_ u .;. _1 

:'i I ri E 
F'Ru :::: s 

f•l u c 
,,v~: NUC 
I I T T 
y J. .. 

;··.:. p , VSSTO 

0 " . ,, ,, u , .. 
. 1 . \.,. 

~!V2 NUC 
VII 
o1 P. P • V $ S T 3 

F' p '·' 3 5 
• . v 
; ' .... 
·,·C•I: ·iu'o ' " ... ,. 

••*•~••~ ~· ~••••~z ~ ~•••••••••• 
• N 0 G L 0 :r: :: L F' C B 1 ::- S T U = S I • 
~•~•••• r «~ ~ ••••• ~~*~• •~ •~ ~ • •• 
PR U3S LD X V£LU T1 

' " I " · •• .L: 1'"1 

SUB 
- .. . 4 

i~fill 

J M ' Z 

c~ . x 
2 1)'v' E•5 , B 
~· i.: l'.i 
• ' I ' 

ER 4 

• ,., I I ..• ,. 
&a.J ..... tl r ' 

GE T ' '-
CO NH:uL 

IG NDRE L=l 

WORD 

N 0 Ci :_. LH: A L F' C. B • ::;; T. 1 0 

SET S
~ . . ,..,.E. 
1 H I .. TO (;(} 

rc R L .-. n r· ">L '..J •- ._. D r-. 

AD D TAB LE (: ~DR E SS 
P ::J ll'iT X AT G' r. BA L 
P::J!N T X AT S'.O B f:I L 

f'CB TABLE 

' <:'"' • """ 
TE S T 

$ f.T EXE C ::;: TATE 

GLOBAL 

GET ~~ A SS I GN .~ ENT 

.. ,... ,., 
' ·- D 

TrJ 

F• ('· T.o . • ' .~... 

CIJ I1 P>i RE WI H I L I1SS I G~li':J:fH 

ERPDP 4/ RMD FILE NOT OPEN / 

F C F: 

/ 

761 > 

'¥2 

E . 1 

V2 
E.l 

F'G 
FG 
FG 

I • •:J 
~ .... 

FG 
V2 

V 2 

V2 

F'G 

C? 

0 7 

07 
07 

0 7 
n ./ . . 
(1 7 
0 7 
.-, 7 v , 

07 
0:" 
07 
07 
fl7 . . 
;)7 
• "? ll I 

.-. ~ 
o_i ,r 

r· -: v •. 

fJ ":' . ' 
C7 
i) -=' .. .. 

'l 7 . . 
07 

E ":• ... 7 
• '-·'-'~ 

E '.;> f ' 7 
• L- .. ( 

[ 
·::· ,~; · -;oo . ~ ·-· ,· 

E. 1 
E:.1 
E . 1 
r. 1 ·-... 
t:. l 
E . i 

f'G 
FG 
F G 

V2 

FG 
FG 
F'Li 

C' • • 
1 1.1 

. I ,-
'Y !~ 

i'o - "1 ._, ,•' 

I< -
) / 

(! "? •. ,. 

(t 7 ' . 
:1 7 ·-· , 
,-, -·.· ,' .-. ~ ... ... 
..... ~ 
'.' ... 
D? 
•') '":1 
;,_. / .. , ~ 
·. I 

.... .. 

. -· .. -. · . 

; . :"' 
' . 
. ~ : ... / 
' ·-iJ ,.· 
f; -.. • ... . . . 
,• ~ 
:_ ... 

·' -.._r ... • 
'· .., . ' 
I ' "':' 

·-· l 
<.. ' . .· 

,_. . 
.j ? 
" ., .. -· . . 
07 

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

-. 
· , -, ·-· ,.· 
( 7 .. 

;~. ,/ 
~ .. 
: . .. .. 

03 41 6 

0 3417 

0 3 41 8 
03419 

0342 0 
03421. 

0 ~' 4 "~' ·.) c. .:, 
0 3 424 
... , ·:· 4 ~· ') 
..,;IV '- • 

03 4 26 
03 4 2 7 
~3 4 28 
03 4 2':> 
C: 3 4 3 (• 
03 4 3 1 
" " 4 '?-:1 ""' .;:. w t-
0 3 4 33 
034 3 4 
034 3 5 
0 3 4 3(!1 
' I "" ... "=' ·-:• ·- .;, ~ .. ,., , 

03440 
c:;:4 41 
.... "':• ~~- 4 '.> I) .._. , L. 

""4 4 '-'J ..:· .. ~ 

034 4 4 
0344 5 
. - t ' IJ -· ·:•. ,; I•• .... • .J 

,, '? 4 4 o:", lJ .._. t.:.; 

0 •j 1 4 0::0 .... q . 

03450 

03451. 

.·, •:. ~ ::: .... 

..J - · ..... ._, .J 

02.454 

,, ·: · • c; ., 
IJ .._, ~~ • . .1 .-· 

1-. .•• , .1 c::' l''t 
_, -=· '1' ..... -:,.. 

03 4 5·:~ 
o"' ,.... _. ,.~ o"l 
IJ~'t"TO'• 

'J ·7· .1 '" 1' • -...1 .......... .-. -. ~.. ,.- .. . 
...:.· .. _. ~ ..... . 

j' ~ •1 {- ~"-t 
+ -..; • ... • 

,. - A • u :.:: ... u.:; 
03~ 6 !;; 
·''=' 1 'C 
V W iT b '..! 

03 4i; ? 

r; "';o ,.; ? t'l .......... . .,. ~ "-
,-• • -. " ., 1 
.... ..::• :~ r • . ..., .... ]- ..... 
' .J ._4, ~ (' ·~· 

l"l ·: 4.., ~·, 
-• _ , ' . I ,., ... _...., . 

"-i .: • .... I' .... 

0 ., 4 7 ·-" . . .. 
l!3 47'f· 
:J3·+ 7 ;' 
IJ "? 4 .., .-. 

.... ' ,., 
1 '~t:;1 7 •:· 
~ ·oJ '~ •' 

• .... • .4 r, ,·. 
•. ..:· '"t ·=· .,1 

(I :;: 4 f; ], 
( • ·':o 4 0 -. 

' o,.J ' ·' t:~ 
• ·, .-. .i .~ •••• 
:_ .:. ~-t r.· ·, 

1 ... ·:· ,.; ,::, "' 
-· .._. '"1' ,_, 1 •• 

,-. ·j ... . ;:. ~ 
. • ·- . .... v .._, 

03486 
.-. .-. ., .-. . • .., ._:. • , o ... 

0349 3 

---- - - - - --------- - - - -----·--------· ... _ ... _- - -· .. . ·--------- - -- ·-· .. ------ - -------- - - --- -·4 .. -----~----~- . 
...... .. _ ... 



. . . 
• • 

• 

. 
' 

... .. .. . .· . 
. .. f. . ,r.~ . . 

E.2 VORTE~ LISTI~G YtRF.R S PROGRAM PA GE 50 LISTI~G PRGE < 762 ) 

0 04:561 
00 4~62 
OQ4~~3 
0 045,4 
004 :565 
00 •~556 
004567 
(1!)4:570 
004571 
004 :572 
001:573 
004574 
004575 
:,)04 57 6 
004577 
004600 
()04601 
b046 02 
0!.14603 
00 4 604 

004605 
004G06 
00 ··~607 

004610 
00 4 61.1 
00 4 612 
O::l 4 6 13 
00 4614 

005702 R 
010422 A 3494 
00611 0 A 3495 
001400 A 
056 10:5 A 3496 
006010 A 3497 
000050 A 
056143 A 3498 
056122 A 3499 
0360 1 0 A 3 5 00 
055000 A 3501' 
006030 A 3502 
00000 0 E 
0 15 00::0 A 3503 
001 0 10 ~ 3504 
005?02 R 
005041 A 350:5 
056010 A 350G 
036016 A 3507 
05501 0 A 3:508 

3509 
0J6105 A 
05~10~ A 
0161:54 A 3510 
11043 0 A 35t1 
056154 ~ 3512 
010420 A 3513 
oo6:so5 A 3514 
OO::S042 R 

PRU40 

3~1::1 PRU~O 

L.DA 
ORAI 

STA 
L.DAl 

STA 
STA 
L.D X 
STA 
LDX I 

LDA 
JAZ 

TX A 
:$TA 
LDX 
s r ;':! 
MDV BAX 

LDA 
IJR(.l 
SH'I 
LDA 
J~R 

P OP J 

TWO 
!\ 1400 

lDLNK,B 
40 

PB:.z ,B 
L.RS Z•B 
.:.nrc B.B 
0 'X 
SIFC B 

AtFC B,B 
flNR lhB 
HDFC B,X 
l [1 L N K , I D L f~ K 

I<' 1-:F' L' B 
GF S 
~w~·L ,B 

cxc 
P'SJ•X 

L .:. S I 
MERGE IOLINK SKELETON CONT ROL ~DRD 

IOL. INK CONTROL WORD FOR SIFCB 

AL SO PH YSTCAL BUFFER SIZE 
AL SO LOGICAL BUFFE R SIZE 
POINT X AT VSFDRTIO DATA BL OCK 
SET RECORD S IZE DCB<O) = 40 WORDS 
POINT X AS SI GLOBAL FCB 

ER RO R 41 RMD NOT OPEN I 

GET FC~ ADDRrSS IN A 
STORE 
POI NT X AT V$ FDRT IO 
STOR£ IN VSFOR TIO 
MOVE IO L IH K CONTROL WO RD TO VSF~RTIO 

SET GLOBAL F'C U FLAG 

PU:.\H IIJLINr. OF' 

EXIT 

V2 

V2 

V2 

V2 
'v'2 
V2 
V2 
V2 

'07 03494 
07 03 4 95 

07 03496 
07 03497 

07 03 4 93 
07 03 4 9'3 
07 03500 
07 03501 
07 03 5 02 

07 03!503 
07 03504 

07 03 5 05 
07 0 3 506 
07 0350 i' 
07 03508 
07 03 5 09 

07 03510 
07 035 11 
07 03:5 12 
07 03513 
07 0351 ·i 

F'G 07 0351~ 
'1 0 4 61~ 00100 0 A 
U;J 4616 004110 R 

00 4617 
0.0 4 ")20 
0') 4 621 
00•+622 
1)!)4623 
004624 
004625 
:~') 4626 
nQ4'~-. ~..:· OC.I 

:J 046 30 

~'" "6 ...,1 ..... OJ .,. ~ " 

004632 
004633 
00 4 63 4 
GC 4 €.3 5 
OC4636 
(1(:4637 
0046 4 0 

0046 41 
004642 
!~!.'16 4 3 

Ct0464 4 
004€.45 
004646 
C0 4647 . 

3516 
3~17 
3::ll8 

~-······~······~~--~··· • GLOBAL rCB POINT ERS • 

~················*~···· 0 04:17:5 
000000 
000000 
000000 

E 3~1'3 
A 3~20 
[ 3521 

PR U~S I P7.E SIF'C B 
. DATA · o 

,, "" E ' ... . P ' •:· ,... B 4 I 1..-

S I < 
SO< 
p I < 
LO( 
B I < 
BO < 

2) 
"' ') . ' 
.... ). ,. 

GLOBP.L f CB 
NO GLOBAL F C:S 
GLO"':'~ L FCB 
GLOB~;:_ f C B 
GLOB AL fCB 
GLOBAL fCB 
GLOB ::'IL F'CB 
GLD:S AL FCE 
GLDBM. FCB 

07 
('7 
J7 
07 
1)7 
07 
07 
(17 
:::7 

=~ ., 
~·. 

000000 E 3~:5Z3 

000000 E 3!524 
000000 E 352~ 
000000 E 3:1 26 
000 000 E 3::!27 
004630 R 3::l28 PR.UGT 

PZE 
PZ E 
PZE 
PZE 
f'ZE 
PZE 

lrJ i"'C B 
Jn r CB 
BDF CB 
SSFC B 
GOFC B 
PDFC B .. 

6) 
~ ., 
I ' s s < 8) 

GO < 9 ) 
PD<lO) 

u? 
'J • 

U 
• .., 

l 

., ;· . . ' 
3529 
3:'530 
3531 

.~:llill!!l!l!!l!!l~ll!ll!l'-'11! .... ~ 

• DEVICE TA BLE " 
~""~·····~ ~ ~····· 

07 
07 
'"' ·;, -. 

004631 R 3!5 32 PRUDTB PZE "' i • , ., ,. 
353~ 
3534 
3535 
3536 
3537 

141 7€C A 
000002 A 
000002 A 
0043~4 A 
00340 0 A 
0004 1 1 A 3538 

'f) ;H A ''::P 1 

DATA ~: 
llATA 2 
DATA :• 4 37 4 
DATA • .:::: ·~1) 0 
IJATA (:1j ! 

1 ST 2 
' C R ' 
I c r • 
I L p . 
: s p : 
: T V : 

CHARS DF DEVICE NAME 
V2 
V2 
V2 
E . 1 
[ • l. 
V2 

' .. , ,, ,• 

,~ ~ 
.... .., 

' l • . ' 
; ' ,·. ,. ,. .. ,· 

·;· :> . ' 
077 ?7 7 A 35 3':1 
004640 R 3540 
00005 0 :; 3541 

PRIJDTE 
D :'"iT A 
EQU 
DA TA 
nATA 
DATA 

(!7 /i'? 7 
i!'.- j 

40 

TA BU: El'iD MARI<ER 

CON S~ LE FLA G/ BU FFER ~IZE 

IJ 7 
u7 
iJl 
ft '1 0 0005 fJ A 

000450 (l 

0Ct0102 A 
17777? A 
000450 A 
00 0074 A 

3~42 
3 5 43 

~ 0 
"' ,.. .. • f) F' " r•.; ' "' ,.. 

. ' 
v c: 

3 5 •1. ·t· r: tl 'i" A E. F:. 0 l 
3545 DAHl -1 S:PrJOL Ui"'I'T H;:i'JICATOR (. 1 11? 
3 546 nA ·~ A 4CtB F'A V2 0? 
~547 D ~ TA 60 ~~ 
3~4 8 FJEC 07 
35 4 9 ·······~ ~·~ ····~··············~-~~~······~ ~~· ~ ~ ~ ~--·····~~········ * ···~ 07 3:5!50 !'I ~ !) ? 
3 5::ll • P R 0 C E S S R E A D I ~ R I T t ( P R U ) ~ 0 7 
3~5 2 • ~ 07 
3 ~~ 3 • F'UNCTI ON : TO PROC ESS THE F'D RT?AN STATE~E~TS : * :~· 
3:5!54 • * 0? 
3 5 :5 :5 • !:! E A D < U > ~: ( ! '? 
3' ~6 • ~EADCU ,f') ~ 07 
35:5? • i-! Rl TE<U> * 0."' 
3~53 • WR. TE<U d" ) :.: 'J/ 
3 5 :19 w. ~ ~7 

3:5 6 'l • ~ (!,"" 

3:561 • Ef'ITRY: DIRECT FROM RBE ~ P ? 
3~62 • RETURN :: ADDRESS OF' PARA~H:TER 1 • . ! ST * ::; "/ 
3 ~ 6 3 • R E T U R N < 5 ) = 0 I F U N I=' r: R r•: ~· T H: D *- ·:. '1 
3 5 6 4 • U ~~ I T = F 0 R T R A N U N I T r-; U rH F.: R U " (I 7 
3 :5 6 :; ll! T E M P = 0 P = C R D R E A D V 2 11 t: 7 
3566 • C~R ~ RITE V2~ 07 
356? !It »: ~. i 
3::l68 • EXIT : READ : 1ST RECCRD RE~D ~: (;7 
3~69 !I WR ITE: .3UF FER CLEARED ~ ":. 7 

3~70 • FRMT = A~ DRESS Of F'O~Mr.IT STRING :.= r:l 
3 5 7 1 • 0 I F' U r1 F 0 f~ M A T 1 i.' J.l ~ ') ? 
3:172 ll! i< F'F'L = 1 F'ARA~t::::TF. R >:FE ~ EN A'Bl.ED ~ .:: ? 
3 S 7 3 "- I T E M W C :: I) = C I'J U rH 0 F ',' 0 R D S R E f1t~ l N I N G I ti L I S T I T 1:'.: :1 ¥ •:· ? 
3~74 • UNr ORMATTED: DIRCCT TO '.' IIJ ~ t:7 
3 5 75 • ~ ORMATT E D : DI REC T 1' 0 FRS TO S TART r OR MA T SC~N ~ '7 
3!5 7 6 "' IDC0fH = !DC CONTR OL !~GP.D * ~·'?' 

• 

03516 
03517 
0351 8 
0351 9 
0 ~. c:' '::; ,., 

.,:o -..I '- .. 

03521 
0 .... .,.,.,2 

.;., ...... -: ... 
0 .., r:: -=· ? ._, . ·' .... .. , 
03524 
O·:.s""' ...... .. ... .., 
'J .-. ~ <;) c. I .:_, .._1 '-- ._) 

~ ") f.' .. • -=· -:~ ;.J ,.1 ,_1 L.,. ,. 

0 "':I c:: '::1 ... , 
......... \.. '-J 

0 :::: .:. 2 •;) 
03530 
.~, .- . t::' ... • l' . . :I .. 
.. '-' ,_ •J 

lr. ·::. =- ·:. :,. 
!J ..... ·-' ._, '" · 

(rr ~, e:- .. ., ·::. 
~ .,;- •• _t • .,;. ·~I 

(!3 53 4 
~·· .-. C' .-, c: v .,: • .,.._1 ...;. • •• 

r, .-. r.:. - , 6 
._, ,:t ·-· .,;) 

, ,.-.c,..., .... 
... .:, ·-' ~- ·=·· ..... ---.. :- ~. , ... 
·.. .:;, • ..,, .;:- ,? 

03540 
03541 
('35<1 2 
.-. ·:;. C' 4 ~, 
v ....... _1 ·-· 

l.J ~:· .,. .• .; 
••.. · .• · t t - ( 

.-~ ... ~. 1.~ ... "'~ 
V·-• ~ "'t• ... 

,.... ·:· -. 'l ' " ...... .,., -· 
0351 ~' 
.... -· 00:.. ,'f ,"Jo 
I.J .;, _I " ' ·~ 

0 3 54 ':• 
0 ":• r:;: c. ~" • .._, ._, ._, v 
r'· '":'I '=\ t', l ... ... . ._, ~.. . 
I'J3S!:i -:l 
, .. ,...ec.. '\ 
d ..::.· .J J .J 

a::; ss4 
0 -· .::· "' <" .;:,. .J .. ) • .) 
r. .. · -.~·~: .. -·· ·J · . ·~ · 
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\J 15 0 1 0 
056153 
00467 6 

01500!3 
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u \,I "'t .' .,;1 .;. .... 0 c. c. 

, ~) 4 7 3 4 C 0 5 I) 0 1 
00 4735 C:3 602 E. 

00 473.:. 
(1 " · 7~ -. ........ ~,. 

004 74 0 
OiJ4 7 41 

•""11 •'1·" .... , _ 
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JR Z 

l. D A 
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LDA 
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ST A 
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5,F RMT 
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• 
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EX IT AII DRE S~ 
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·•n !::-", ...,..0 ~ ... .... ... -· I/ $ FC:RT IO 

M 0 1/ E 

AL fJC 

Y E S 
fE ST 

T E ·~ ,. , __ I 
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0551 0 4 A 

OOLO DO A 
00·11.10 ~ 
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• 
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3689 
3 6 l':J ~;. 
36')0 
8691 
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"•' -,, 
A = 

RF: iURN ADDRE :)S 
CA LL ADD RESS OR OP 

• Gf.. 
. LT. 

0 1 0 0 
0 1 0 0 

A D DR E S S ( :l :. ; ; ' I ti 
c;p 

RETUR N S TACKED 
A = ADDRESS: DI RECT JUM 0 TO CA) 
A ::: 0 P : S T A C K C 1': :8 0 P , T ~! f. r; C A L L F: l) 

• 

'• I·!TI 
t 1 •. lJ 

T ,_. E ~' 
" - . l 

E X I ·~ T U CALLED 

E i( IT fO V$F'I1 HT IO 

* "' 
r ·: .. . 
07 

~ ...... ,.; .. . ... 
l! .... 
·-- -.. l

. . . . 
u 1 

~ r:, "7 ..... ... ,. 
. ., 
' .. • ; 

f• ? .. . 
,. . :,! 
' . . 
,., 7 . . . 

., - 7 
!,1 ' 

l .. , t. ;' 
,· • ·-;o 
· .. · (" ,., ~· 

:,.. .. · 
f ·~ 

' .. 

U- -:. ... . -. 5 
w~• .:>· 

036 36 

0363? 

0'36 3 f~ 

03639 
03E.40 
03641 

0364:3 
0 3 E. 45 
03646 

O"EA"' ..:• .... .. · 
0364 8 
0 ·:>0::.1.0 

""'' v .,. ~# 

0 ·-=-·· so ...J '=· . 
03651 
03652 
03653 
( •"> ' '-'4 I ..:· f:, .J I 

11"'""' t= .. .;.i 0 ...J . ) 
..... ..., .. t:' ,.. 
tJ ..:.b~b 

0 ·:· .:: ... 7 
..... IJ .J ~ 

0 -? (:.. c; .::, ._ •. _. ..... v 

O···.rc::-.-. ..;:,. r.:J •.J =' 
0:3660 
0 3661 
03E.6;~ 
0 

.,.., ... . ....... 
~ b t, .. .-.· 

U
., .... .- ,. ~I 

.;;.. t:;. 1_::. 1·r 

CJ ·~· .~ " ., ._. ·-· \. ' •.) 

03666 
0366? 
(1:366:;) 
(l --. , (. ,., 
J • .:::c•;•:? 
n"')t:.7r, 
l. i -..J •J 0• o,; 
r• .-, ... - ·~ • 
,_: ..:• •..:· r J. 

11 ? -": .., ·:--
_..:,~ : ,/' .. • 
('I -~ ... ..., .. IJ .j b • . •·:· 
ro .-, I' -, .-
+! ..;, C• ,; J 
n ...., .·• - ·'" !..• ..:• C• ~, :; . 

0 3 6 7 ~~ 
,.. ':> c: ~ .. , 
._. ·- · 0 ~ ·:-· 
r. -=~ ~ ·.• .-• .... ... <:· •• -·· 
n-Jt:C :' I 
~~ ...., ·-· '-' ·-

IJ- •J .- .-. : 
.... tJ .:; ). 

,, .· .• ,. ·=· •::'\ 
tJ•~ '_IO..,JI, 

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

,-, -':· c: 0:..· ;: 
'. · - • L · •-' ' 

1
-. • ... "' ,., ..... _, . .:,. '=' .::; •:':t 
.-. . -. _.• 8 .. - "- ... 
'J' ...., .... ~ • • 

" -· ..... ,, .. ,._.,, 
·-· -· .... ~ '·' , .. , ... ,_..,·.c 
'-• :. '.·='l 
1-, ·::- ,;.. .::, ,·::· 
~ -· ._, .;' -

.-J ..... •• .-... 0 .;. t • ? ..;., 
i "} "j ~ •':.. .I v 'oJ ...., ,-;> .... 

r• ~ ~ r , ·-
• .. • ~ C• ::; ·-• 
. ..., ' 9 -..• ..=.:.::. b 

fJ ·"') .. - ~ ·:-· ---·'I.·J ·.· 
r•3<= oC) J v _ ... . 

0 ' ' 7 n ' .;.or I) 1 

fJ37o :; 
··: ":• -:· .-! :1 '*' .... ,· ·.• ..... 

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

n~'"'07 '-'"-'( . 
(J 3 7 !) :-:~ 

n ::: 7 n ·• .. ... .. ... 
II ~ 7 1 f : .) ._, . . . 
037 1!. 

. . 

• 



-· 

• 

' 

• 

E.2 VORTEX LISTI NG V$R ERS 
.. 

PR[] ~:;: OM PAG~=" LI ST! Ii G PAGF: < 76 :5 ) 

0 05 0 42 
00 :504 3 
005 044 
0 0~045 
0050 46 
0050 4 7 
CC:JO ~ O 
00505 1 
005052 
.... ,, .. ,, .. ~. 
• \,• ..., I,.; oJ .j 

l1 05 0 54 
'JO ::i O ~~ 
OO ::i O:i6 

056164 
00 :5041 
03 6 000 
0053 4 4 
0 7 6000 
0 55 0 00 
0 161 6 4 
00:5 014 
:) 04 3 4 6 
00 10 1 0 
00 5 05 7 
0 0 6 70 ::. 
0 0 0000 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A .-. •'· 
A 

37\3 
3 714 
37 15 
3 716 
3 717 
3 7'1 8 
37 1 9 
3?20 
3 7 2 1 

3 7 23 

0 0~0 5 7 0 1 0423 A 3 7 24 

':: !') ::; :0 r:. 0 
::0 5061 
00 506 2 
')0 ::i 063 
.~0 5 0 64 

00 5 06~ 
00 ~06 6 
::: ~ 5.0 57 

00:30?0 
005071 ,..,.. "" ,....,_ 
·JV..J VIC. 
1'\ 1"\ c-· 0 .. .., . u.J r .. •• 
003:)74 
00 5C?:i 
00~076 
0 ·) :507 7 
0 0 :51 0 0 

005 101 
:::0 51 0 2 
00 :51 03 
00:510'~ 

0 05 1 05 
005 1 06 
~: 05 1 07 
(1(1 5110 
0 05111 
C C511 2 
(:05 1! 3 

03 6 0 16 
03 5 000 
0 0 ~ 34 4 
0 5 5 000 
00 5(14 1 
0368 1 6 
0 :55000 
0 1 6 1 6 ·~ 

A 
A 
il 
A 
" ro 
r, ,, 
A 
A 

03601€. A 
035000 .:-. 
"0 .. "' 4 ~ u ..J..::> ... 

0 ... ... 0 .... ' ..., ...J u ..... 

00 5 0 4 1 
036CI16 
0 55000 
00 1000 
000101 

015172 
0 0 101 0 
00 5 70 4 
036 01 6 
Cl5 1 l6 
0 5 6 11€. 
016063 
00 5 00·1 
00 1 010 
0 0 51 14 
03 6 J j;;:, 
00 5114 

A 
A 
A 
R 

A 
(4 
R 
.:. 
A 
A 
~~ 

A 
.-, ..... 

3726 
?7 " -,. .... c: ,. 

3728 

3729 
":t?":.'tQ v. ..... 
.., ,., ':' 1 ..., ~· ... 7 ~ . .., 
.;j .:.• c. 

373~ ....,..,. ........ 
.,j •• .j b 
~ '? ~ ..,. 
•••• .. -.1 ~ 

3 738 
..,...,.""='~ 
...,J •• ...J :;1 

3( 4 0 
.... "'T A 1 ..; •• ~· ""t 

37'-1 4 
3 745 
3 ;,• 46 
":• 7 4 ? ._. ( , 
3 748 
3749 
375 1 
3 7 52 
3 ? <: 3 . _, 
375 4 
3755 
""" -, c:: .... .. ;, .' ..., 0 
" .., ~ . .., .;, ,·· ~ r 
3758 
3759 
..... .., b" •' 
..:> ... ·-· 
"· ·~ t.- ~ 
..j .. ..J .:. 

376 4 
..... '? I'" C' 
.;. , C:• ..J 

3?6G 
3767 
3768 
...,-• .-9 
._:, { f.:• 

.-::· .., ":' 0 ...., .. , 
3771 
.., ? ·;..- ·j _, ,. ~ 
3773 
3774 
3775 

STA 
TXA 
L DX 
D >~ R 
STX 
STA 
LlH4 
TAX 
LS RA 
JA Z 

I .J 11 P 

LDA 
P US Hf 

LDA 
PUSH F 

J !·1 p 

11 P ST I(P,B 
.~ ' '/ v ,, 

TEMP ,B 

6 
~+4 

0 ' ~< 

c I'' :B 

·.- L' ' •1 0 ., oc:;..lo )Q 

CA N 

SAVE EX IT 

?OHlT X AT 
DROr:· S TA CK 

P U~H RET URN 
RESTOR E A 

STACK 
PO IIH ER 

EXT E ~N A L RE QUEST ? 

NO . J UMP D I R::C T L 't TO 

PUS !~ RET URN 10 YSRERR 

"' A ' 1 C'U - ~ ..... ·-
PUS H '/ SF:JRT I !J 

OP 
OP 

EXIl TO V $ F Ll ; .~ r I 0 

I NTER N~1 L SUBROU T I NE 

FG 
FG 

Ll ~: r. 
~ ~ ~-~~~ ~~ ~*···~ ~ ~ -~ -~---~~-·~~* ~ ~ ·ft ~~~~ ~ ,· ~~ - ~ ~~· ~ N W ~-~~ ~ ~ ~* -~***·~ ~ ~**~ 
~ ~ 

~ P A R R M E T E R T R R ~ S F E R C P X r ) ~ ,.. 
~ FUNCT !O~; : 
~ 

TO f-' ·,·· '' r E <;- ~ 1,\,. ·~ .., • .,~ :::NT RIE S "To '•, .,. ·"'o 
l.' r t i h TrJ/ fR Dt1 Atl I/ IJ LIST 

-·. 

"' .•. 

ENTRY: 

,... "IT r:. ,, • • 

EI'.RORS: 

IT MOD E 

I I 1HZ 

I! BSZ 
I Tr1 I NC 

I TEI'IAD 
IT EM WC 

--
--

--

ER 2 I f 

----
-·--

----
---

0 
l 

1 - WCRD IN TESC R ILOGIC n~ 
.., "O,...,D IriTC"·- ,-, , .. , nrYr/·,• 
C. - H it. '- I.J L P., l i- U ;._i ...i. L· !-i ·-.., 

r_ REAL 
DOUBLE P REC I S ION 
CCNPLEX 

- D 0 U ''" C' P .., E C 1 <" • ,.., f·' :J ., '- ... " • . _;, l •• l I r' T :: ' . •;:- ,.., l , . __ ,. t( 

! ~! DI V I DUAL I TE~ !JC RD S!?~ 
• r- 0 R • ' ' " R ,... I ""' ..,. r- , ... ,- n ·' • ,..... , .. \' .~ "" • ~ J T - -~u H l ~•f.U C. i~.- l- 1...0· ": ,. ••• . -;L.). 

2 F' 0 R 2 - W 0 R D I ;, i t: G E!? .. ·' '- :: ~ ' .::; A L $ 
2 FOR REALS 
" C" 0 R T> n t...i B L E P " E , ... T -;-- I ,.., •·• ~ '1 t ~ d i'• v • ..:- Lf i i ·.;, 

2 FO R C 0 ~1 PLEXE :> 
::· f!JR : :~:.;B LE P REC '! ~ f 0!'"{ !. r ~T ~SER 
2~ II WS Z I NDIVIDUAL I ; ~·~ BYTE ~ ~ ~ E 

INDIViDUAL IT E~ ~L:_ oC Ar"DN IN L•UR DS 
~ 1 ',.J <:-. 7 ,.. 0 ,., "' l l • " [ "" •:' ,.. ,,. :" ·:· ...:· ,. " - ~ li 1 :-· r• I N T < ,. ' · " ' L 0 •~ 1 l~ ·"' ' ~ _ - r , , H - • 1 • ._.. r_ .·, ...... · . , • ~ . .. . , . ,J "· ... : --:. ~ I u ,. t 1 L ~ 
~ , . 0 R ~ " 0 ~ ~ T •-• ,. ' . ,- r R / · ~ · T ,... ... L "' -=.. f' . (. - I'• ('C ..U _ o ' , t L ; _j C- .. • .. •., ' _, A • •. • ~! ;:. 

:;, DDF~ E SS OF' 
HlTAL W:J RD 

LI S:T 
.~ 0 [! ..... -r 
1'1 ·-· i j i 

I TOi 
·""· • ' 0 ,-. .... ,. r n 
HL. L · ;,_ '" · r"':-1) 

ILLEGAL CALL T O ~Jl • $1 '?.• · · · 

TO I T ~- T 
l • ... .::, 

.•. 
" 

.•. .,., .. 
;•. 

-~ 

~ -·••w•••••••••~ •• •••••w w w•••••· ~~w ••- ·• ~ ~~ · •• • • ~ w~ w~ •• w w ~ :· ~--- ~~ --~ • • •• ~ ..._ ..., ilK ""' , ~ ...- ~ ::.;: ,,.; ;r, ..,., :. ~ ,-.r, Ji'; ;lf; ..,. ,._, w. . 7. y ; ;o,~. .~ .:.. ~ :... ..,.. n . . .. . ,.., .¥". ~ ~. r.. " . • • ~. ~"· ~ ;Y. . t . • -, .. .... . ,);{ ~ ff. '"' ,,. ~; ,#; ,.., ;'!lilt ;""' 11'. ..... • "" 11' ~ ;~ ... . .. 

P V C" ". 

PXF5 

L D ?<' 
L Df-t 

LJJA 
r -, ':< ' - . 

• T t t.; ...... ... '" 
f:; IJ U 
I FF 
G;J 'I O 
IFT 
OH~ 

I""' \ . ,. -= ,- ;x. . . ..J 

:T:--l:J DE · 'B ... -
"'.' llr...' 
I o '-' 

:-'\'2N UC 
' . I • ,, I 

_, " r·· , , M \ v~:no 

.- , I 
t.:. { 

P U ·r ''1. ~ .. ... . . .. ~. 

Tl l,''" ·· ··· L .1 ,_ t. ._ ._, f4 CAL.t 

·····-·R-r-····. ·· u· ' , , . .. . '· ' ~ 

TfJ •• 

NOVE l •n D· r
· r '-' c.. 

,. ~' .. _ "'1" t _r ("; F- r· ~- ·r "' 0 
I ;~. '.• j 'j y .... •J I'll! I l T IJ ' I""' ERR •. ~ ~ .. .. 

.~ E -.. 
·=> ; .,. .._ , ... ~ 
J. i c. . 

SE"!' 

· -~- ..... t ~fl ' ·~-. }. t. • l • .,. _ i\, _, 
~ 1 1" • !~ '1"1 ··· - • t ' H: J..J •·. JJ ' J./ ,.: 

;:" v r' .- . ' . . ··. c ._. TO 

1 

., ['I 
' . ,. -, ~-· I I '':,. 

, .. , .-, 
~ . 

1 
UtiF !:iP1fH I E [l 

'./2 
f- ,-_ , . 
FG 
F. G 

V2 

0 7 
C7 
f • .., ~ ~ 

. '7 u. 
0 7 
07 
fl : ' - . ,.., -:-; . . 
(I ? 
n ,~ .. . 

07 

037 13 
03714 
03715 
(1~3716 
U- .-;, 717 .... . . 
(1~:7 1 8 
037 1 9 
03?20 
0372 1 
03722 

0 "':\ "'? ~ ":I 
~· ( '""'" ..... 

r.? 03724 
!- .. 0 ~ .. -,. <""II t::" J,: ..::OlC:~t 

!)7 
C? 

0'7 ._ . .. 
~ -· : ,. .. . 
(o - ~ 

'-' ' ,-. -." ·-· , 
f t ,.· 
v .. 
' ·. -::o ·- .. 
~!. 1 ,./ 

:·· • .1 ·-· . .-, ,. 
-...... ,·· 
; : ;:-· 
!i7 

'· .. . ~ .. . 
1.• .. . . 
! .· ' •' 

.-. --. - ,.· 

.·. ~ 
·' --· ; 

·. : .. 
-· . . .., 
·-· 
. -. .·• . ., 

. . . - . . . -·· .. . -. ; ·' -· 

. ' 

' .' . 
• l .... .. 

. . 
• ! .. 

.. . · .. • ... . .· - . 

. : ? 

. . ' . . .• 

. . -:-

. . . . ~· .• 

.. 
:: t' - . 

03726 
03727 

0 ..., -... ~ •:) .., ,. .._ .... 

It ·::· ? ":• •! . · •. •o' -.J;, 
.... ... •• "'1 ....... , 
') ..:· ... .,;:. .:.. 
I) ··~, - ... •'';! ' ·' 
' .1 ..... . • -· ' · 

'I ';o ""? •") :: !J ...... ,..., • • 
.-1 ..... , 7 "') /' 
·- ...... ,. v ,,J .-..... ~ "':) -, 
'-' .,:. ( ·,.) ,: 

0 ...... 7~·-· ..:.-. .. ~ ·:.• 
:: ':! 7 ··:· ·:~ 
OJ ,. ,o ' ._, • 

r ":• -:, 4 .-. .J ..... ,. .. 
:'"\ .-, -~ .:j 4 ·.• .,:. ~ . . 
i: ·:· 7 "" ·::· 
• .,~ ._. 4' ~ ·-· 

-. ' • ~ .... .,. 
•J .;:., ... ~,. ' 
f .- . 7 .. '!::\. 
·- .;., (" "+ ..... 
t~·:· 71 ot; 
·-· .., , Li ·- · 
ll'lo-.- ... -•.• ·=· ,·· "'t •• 
0 ..... ~4.-- ' ' ~ .._, . .. 
1., ·-:· .:o r:: • 
-· .... .. ...) J 
n-:: 7 ~:.. ..._, -..Jo v •. 
r . .-,, ~., r.; •"> 
... • •• v • . • 

' ... ... ~· . 
t_: ::..- :-; 1-. .. · . ..... ~:- ... , _. .:,. ,.· ..... .. 
. . ·j ~ t:: .:, -· ..... ,.. ... • ... 
. .. ..• ' -. . . . .' ·' .. . : 
• .. • ·- · ,. C:• '· 
!' • · :· ~? ~ : .. 
·-· - · .. •.J ... 

' ........ • . . ..., 
I ~·, o" W ' 

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

, .. ~·. .. .. .... 
• . • t ·. -. - - . . 

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

·, ·. . . .,. ( ... :.· . ; ' . 
... ·:· -....... ~. 
'.J-'o'( o , 

.. ~ ::. -_; ·' ·:· 
\..• Yf ' " J 

'"' , •, -, ·~ . I .._, .,:. ,~ I "1-
.-. --:, ..., - .J :-· 
. ...... ,· ~ ._.l 

8 7 7 6 NV 2 N U C .-. 0 rlT L•-- .. ,·.:.-;_, , .. 

::; .;511 4 
.j.;5 115 

006015 
005165 

A 
R 

3777 . .,.._ ,, E 
· - ; 1 ... 1 

y..-c . . ' 
-: ::1 r o 
I F. ·r 

~ -., , -.. """ "'' ' -~ N U C ,....,.,,_, T' ..:,rt ... -..:,. t 1 Y C. v :J , : t 

005 1 16 0 5 6 1 02 H 3783 S'TA 
00 ~ 117 
00 ~1 20 
005 1 2 1 
00 ~1 22 

r. ., ~ .. .. .. 
\,l ..... l;;t J. J. .... . 

00 4 24 1 
1) 56101 
00 :0 3 44 

..,-a.. , .... b 
~...,0~7 ._. (' , 

~ r r . 
• .. " I t·1 
I~ ~ {'\ 

L... r .. •- r t 

ST ~ 
"''•." 9 .L• ..... . 

J:· :·-· · .:-: Z T , X 

;..:uc 
.. . ,- I" L'C · ·J ·. ·· ·· 
.. • T ... J • • 
I"" ;~ ~:- , u ~.::: T ":! 

• ' ' y .. ..., ·-· 

:~w:;z , B 
1· ·r · .. ! "'~ r. '!\ .. ·- l~· ' i:) 
• 1 

I •-n ·- z E I. )-• • :~. • ' 

G£7 ~- T E" M 

~ E-.. 
·~ f 

·- T" ~, n "' 
. I L.; I" .. .:. 

·"" L ''' 0 H ·-· 
,- [ T \ ' 
• . .! f ! 
·:-- ~ ,- r· ,
·~ I t J "- C. 

T .... E •• 
.'.I If 
•. ,- t-" 
I C. • .'1 

I N 

I I r . 0 .. ~ 
~ .. IJ ":: .J 

<::; • - , r 
· .lt- 1:. 

B ·.! .. ·, --. <:" ~ . ,. E . .;; • . L / -

TA ~LC. 
. ..... ' 1•-•( ' ' 

I I .-, ., ,:. 

r ,-•. ;..;, 

o:- r,· ' -
:- 1.:: 

I t . -, 
YO:. 

.-. --: 
' 

' -. ~ ,· 
' . ' ~ ... 
.-. . . ... . 

~. ~ ..., ... 
.;:. I l' ; 

r .-. - . - J • .J ,:.. ( . . .:_. 

. .. ..; "';" ·:. ;'• .... .... . ·~ 

r, ·:• -;-.• •7' .. 
•J •• ' • ..., l 
..., - , ·-:o n '".J 
1_.• ._:, ,.• v • .. 

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

:/ 

··: .... 
.. -;. 
. • ! 

r'• r , .. ., ,· •, ·I 
'.: ·--=· , . 0 • .,. 
.- ..... , " 'JI , . , •,;: 

!) .. :' ,· .:.; .' 
• ~ "") -,.. C.· .-:. IJ.,,, ,.,, , .. 

. ..... - • ' !t :; .;.: / t : , .. 

. . ... - . ··-- ·---· .... ., , __ , __ -~ ....... --. .. ----------·--·------~-~-·--- . - -- - -..- . · ~·· . ... ' ... . . , .. . ... ... .. .. .. ~ . . ..... . . .. 
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E.e YGRTE~ LIS~IHG PROGRAM PAGE 54 LISTJHG PAGE ( 766 ) 

0 Q' S 123 
O::l ~124 
O J~1 .25 
0 05.126 
00 :5127 
~!C ~130 
005 131 
00~132 
00 5133 
005134 
01):5 135 
00!5 136 
005137 
00~1 40 
005141 
00 :5142 
C0 5143 
OO ::il44 

001046 A 
005126 R 
046115 A 
016063 A 

~~~~ ·!~ ~ 
016061 A 
140423 A 
001016 A 
00 ~144 R 
01611.6 A 
140422 A 
001004 A 
00:5144 ~ 
140464 A 
001016 A 
00~704 ~ 
036151 A 

00:5 14~ 01 ~004 A 
00:51 46 0::16114 -A 

00 :5147 : 
00:51;50 

01:500:5 A 
0:56113 A 

00 :51:51 016014 A 
00 :5152 001010 A 
00::11~3 0 0 :5163 R 
00:51 :54 016113 A 
0051:5:5 00650:5 A 
OO::S1 ::S6 006262 R 
00 :51:57 126114 A 
··· 0:5 160 00:5311 A 
00:5 161 00650!5 A 
C!05 162 006262 R 

. 
C0:5163 
00 :5164 

001000 
004110 

A 
R 

3789 
3790 
3791 

3792 
37.93 
3794 

3795 
3796 
3 7 97 

3798 
3799 

3800 
3801 

3802 

3803 
3804 
380~ 
3806 
3807 

3808 
~!09 

• 
381C 
ss 11 
:'3812 

. . 

PXF'lO 

3813 YII1 
381 4 NUCl 
3815 P :-< F20 

. 
• 

JXNZ 

INR 
LDA 
JA2 

LDA 
SUB 
Jl!'lN2" 

LnA 
SUB 
.l At~ 

SUE 
J At~2 

LD>< 
~lOVX AB 

MOVXA B 

If"F 
GOTO 
!FT 
l;iOT D 
TZAB 

LDA 
JSR 

ADD 
TIAR 
.J S R 

co rn 
CONT 
P OP J 

• 

!1!+3 

lTMIHC.JJ 
F'RMT ,B 
PX F"10 

F'DLKEY·• B 
F' OUR 
PXF'10 

!TMODE,B 
TWO 
PXF 10 

THREE 
F:R2 

RETURN ,)! 
4tiTEl'IUC 

:; ,ITEMAD 

NUC 
~~ u c 1 
V 1 I 
VII 1 
ALOC,PXF"20 

ITEMAD • B 
TBKtX 

!TEMI-JC,E 

r BK , X 

2-WORD INTEGER /L OGI CAL ? 

Y ES. SET INCREMENT TO 2 

ALL MODES OK f"OR UNFORMATTED 

I FORMAT DESCRIPTOR ? 

'I'E S 

IIHEGER ITEM 
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E.2 VOR TEX LISTING VtRERS 

4100 RCHS F'USHJ C P. C 
005 440 00 6010 A 
00 ~4 41 000 11 5 R 
0 0 ~442 00 6:50 :5 A 
iJ0 54 4 3 0050 4 2 R 
00 ~444 001000 R 41 0 1 
CO ::i -14:5 OO:i4 1 1 R 

J MP RCH 

4 1 0 2 !It !UI !It Jl! !I!!UHU! 

41 03 "' OUT PU T ll! 
41 04 ~ll!:«.l!lll·!ll~ll! 

00~ 4 46 001001 A 4 105 RC H10 JOF 
00:5447 0054 !5 6 R 

RC H1 :5 

00 5450 0060 1 0 A 
G0 54~1 0035 :57 R 
00 5452 006505 A 
005 453 005042 R 

4 106 
4 107 
4 1-0 e 
41 09 

0 0 5 4 5 4 0 0 1 0 0 0 .A 4 1 ·1 0 
00 5455 00~411 R 

4 1 1 1 
411 2 
41 13 
4 1 14 

G:J~ 4:5 6 00 6 0 1 0 A 
005457 00 2 6 4 6 R 
<.;0 5460 006505 A 
;)05 461 00~0 4 2 R 
00 ~462 00 1 00 0 A 41 1 :5 
00 :5463 005411 R 

~ -!ll·•••••«••···-········ ll! OUT PUT TO HDN ··B UF FER ll! 
~~* lllll!lllll!llllll ~:« •••• ~ r ~ ~ • • ••• 

PUSH J P CH 

JMP RCH 

~~!llllllllliiM~:«~:«llllllllllll · -~*lll 

~ OUT P UT TO BUF FER :« 

· ~ *···· · ······· :«~ • * • R CH 1~ PUSH J UCP 

J 1·1 p RCH 

PROGRAM PAGE LI S T I NG PAGE ( 

IN PU T CHARA CTER FROM BUFFER 

LOOP TILL DON E 

pu·r CH ARAC TE R 

LOOP T ILL DONE 

OUTPUf CHA RACT ER TO BUrFER 

LO OP T IL L DONE 

.. 

770 ) 

\12 0 7 0 4 1 0 0 

07 0 4 101 

!l7 04102 
0? 0 4 103 
(17 0 4 104 

V2 (.17 04105 

..,. 2 

V2 

07 
07 
01 
07 

0 41 06 
04107 
0 4 108 
0 410'3 

(1 7 0 4110 

07 041 1 1 
(17 0 4 11 2 
Oi" 041 1 :-:; 
07 04 1 14 

07 0 4 113 

4 11 6 EJEC 07 04 1 1 S 

4 1~7 ······· ~ ·-····· ~ ·-·············· ~ · ·· ···· ~~ ·············· ~············ · · 07 0411 7 41 18 • • 0 7 04118 
4 l 19 ~ R E C Y C L £ L 0 G I C A L B U F f E R < R C l > • 0 7 04119 
4 1 2 0 • • o ~· 0412 0 . . . 
41 21 • fUNCTI ON: TO M~VE fORWARD TO NE XT LOGICAL RECORD • 07 04121 
41 2 2 • ~ 0 7 04122 
4123 • EriTR Y: LRWC = C O~ Nt OF WORDS ~E MA I NIN G I N LOGI CAL RE CORD • 07 0412 3 
4 .1~4 !f. "0 1 0412 ~i 
41 2~ • EXIT : LRW C = LRS Z • 07 0412 5 
4 1 26 • • ~7 0412 6 
4 1 B 7 • ~ •••••••••tk••• ~••~••••••••••••• ~ • ••~•w. w. • • •••••• ••••••••• ~ •••••*• • • ~ • • ~ 7 0 41 27 
41 29 RC L TRA P. !?.1-JfL • L f, RCL~ LOG I CAL FILE~ V2 :)7 0<112'3 

OO :l46 4 0 161~4 A 
005 46~ 0 06441 A 
C O:i 4 66 0 0 :5471 R 
OO :i46 7 006 4 00 A 4 1 30 
~10 5470 005 4 ?6 R 

• 

41 3 1 RCL ~ 
005•1 71 
005 472 
(!05473 
') 05474 
0 05 4 7 ~ 
005476 
::· 0!5 4 7 7 

:~ (!5 5 00 
0 05501 
C0 5502 
00 5 503 

OP5 0 01 A 
0561~3 A 
0 56 14 4 ~l 413i'? 
001000 A 41 33 
005506 R 
0 0644 4 A 4 13 4 RCL 10 
00550 6 R 

4 13~ 
0 16123 A 
001016 A 
005506 R 
0 4 6121 A 4 136 

41 37 
1Ju 55 04 0 01 000 A 
0LJ5505 004 11 0 R 

41 3 8 RCLl~ 
(10550 6 0 06 0 1 0 A 
00 ~ 507 00 11 73 R 
(·0 ~510 006505 A 
005511 0 0 5042 R 
005512 0 16123 A 41 3 9 
005~ 1 3 00~111 A 4 1 4 0 
00 5314 1 4 6 1 2~ A 4141 
00 5515 001004 A 4 1 4 2 
n_ o··. ":l6 no"' /1 64 n ., ~ ~ ~ :;:) ... . ~ 
005 5 17 046123 ~ 41 43 
00 55 2 0 0 4 61 4 4 R 41 44 

005 ~21 0 1 6 0 25 A 
005~22 0 0 ~31 1 (.l 
co5 ~ 23 0 :5 602!5 n 
....,,.., _ .. .... 4 .... u ..J .J c. . 

005 :02~ 
001000 A 
00 4110 R 

4 145 

4146 

BT 

SIA 
J I~ P 

BT 

TN ZAB 

I!'iR 
POP J 

P US HJ 

L DA 
I AR 
~UB 
JAN 

INR 
I NR 
DAB 

PllP J 

~'l~f. T + R M• RCL l O 

• r · ... c 
;..,. ''· ..... 

YL> . R ~1 D ·r 

NO. rORCE RE CY CLE 

Ptw c ,B C L E~R WORD COUNTS 
RCL15 

ARS T+TR,R CL \ 5 TERM I NAT E LO GICAL RMD 1 

LRI-J C ' RCL 1 5 

LRECHO•B 

GBA 

LRSI' •B 
RCL 

;...Rwc .B 
~ E:~~ C •B 
u···· ··· r .c• ,. ....., r· 

YES . END 0 ~ LnG I CA I_ RECORD ? 

VE :) • 
1:: X IT 

BUMP LUG!C AL RE CO RD NU t! BE R 

S TEP THRU tOGlC AL :BUH.- E"R 

LOOP T I LL L D ~ ICAL BOU NDARY P~ SS ED 

RESTO RE UORt COUNl· ~ 

AND BU FF" E ~ POINT ER 

EXI T 

D . 1 Cl !.'4 130 

'J2 07 1)4131 

(l7 .. ' 
D . 1 'J / 

D . 1 (• 4 .-., , .. 1 ·-· ·~ 

1:: . 1 0 7 04135 

!1 . 1 (;? 
r G o i' 

1)413(;. 
04137 

D.t 07 0413 8 

( i 7 0413") 
');' ~4140 
0? 0 4!41 

D . l 07 04142 

F"G 

(:? 04143 
iJ? 04 1•1 4 
C7 041 45 

!) 414 6 

41 47 EJEC " / C4147 
41 43 ·········~······ · ~ ~ ·- ··· · ·~··~·· ~E~ ~· ·· · ~ ~ - ~- ~M ~ - - ~ ·· · · ~~y~· ··· ··~···t:~ ~7 0 4 1 4 8 
4 143 • • G .' 041 4 9 
4 1~0 • R E C Y C l . E P H Y S I C A L E U f F ~ R ( R C P ) * ~: · 041 ~~ 
4 1 :01 • • 0~ 04151 
4 1 ~ 2 • f UN C T I 0 rn T 0 ~ E C V LF.: A P H Y S I C ~ l B U F' F E R •: ') ? 0 .:1 t 5 ;~ 
41 53 • ~ 07 0415 3 
4 1 ~ 4 !!! ENTRY : PES Z = PH 'i' S I CAl .t II f fE R S T 7 E IN i~ iJ ~ D S ~ C ? 0 4 J. 5 ·~ 

··-------- - -· . -·· - - - - ... .... 
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E.c V OR1E~ LIS T ING Y$REf':S PR OGRAM PAGE 59 LI S TING PAGE < 7 71'> 

:JO~:l26 

C 05~27 
\.105530 
l., 11 c:.; ,. ':' 1 

• -· ...., ..J ... 

o"'t ~ C' "")3 
,_,).I ....J~ 

.-.. '" e C' ~ ""' - •) ..... ...J .j "'t 

DU5 535 
... , .. ... s ·~e. 
·-· v ..... -.J 

..... .... u C' """ '""" ... , lj '-' ..J .:.. , 

00 :5~26 

016 1~4 
00£4 46 
0055 44 
0 CJ 6~'· 4 2 
OC55 40 

R 

0 060 1 0 A 
00 5 0 11 R 
0065 05 A 
0050 42 R 

41~~ 
41 56 
4157 
4l:i8 
41 59 
4 160 
41 6 1 
41 6 ~ 
41 63 
4164 
416 5 
4 166 
41 6? 
4168 
41 6 9 
41 7 1 
41 72 

417 3 

4 174 

(; 4 175 

~ 

* ll' 

~ 

~ EXIT 
~ 

lf. 

~ 

'f. 
'f. 

* 

• • 

AP BF' 
IN = 
PO -

IN --

--
1 
1 

1 

PHYSICAL BUFFER STA RT ADD RESS 
I F INITHlLIZING 
IF BUFFER MUST BE POS TED 

BUF'FCR P OSTED IF' 
1 / D SUPPRESSED 

PC SE T 

IN -- 0 

PBW C - PBSZ 

., 
V ~ "' ._ :or: 

V2 * 

V2 * 
V2 * 
\ '.., "" . c .•. 

\12 * 
t I ......,_ !a: 
v.:. :.: " ..., ~: y .:. :.. 

I . - .... 
j ·;.; ,.. . 

,I .._. • • 

IJ ·:· .. : y ._ .... 

* BU FF'ER CLEA RED BE F'ORE NON- RMD REA D V2* 
'f. ~ .. ~~-············~· ~ ······ ~~ ··*·* ~~~···*~ ~-~-· ··· ~·~ ·····~~~ ······ ···~ ~ ~ RC P EO U lf. V2 

TRAE RWFt. ,I N, RC P5 Ir1IT IAL IZi f1G '? V2 

1~ T A ,.,~.,. + PD "' c·p ··· ,, ~ i • 1". . .,) '( E S . UNPDSH:D 

PU ~ HJ Y E S . P OST BUFF"ER V2 

"' ' 'F' B ~ • ....: 1- ' WORD 
0 0 5540 

016 1:54 
0064 51 
005570 
00 1000 
005617 

::) 4 1 76 RC P3 
:..DA 
I: i AR S'!" +W R s RCP 15 

RE STO P.E FL Au 
RE AD ' I 't .• -=· . ... 

•"'!nc:-c::;Al .. · ... ·-' ........ 
417 7 "' ,-. p '":' 5 F"'. '-' ,_ NO. WR I TE 

• 

41 72 RCP~ :·i OV E~ B RE L. DA D P'H" '::' T .~A ' t I ...:o ..._ "'-" ._. IJO RD C DU t'iT 
005 544 
005545 
,..,,,c c:-4 6 
..... ~~ ..J ..J 
........ c:- _.4, 
1..1U._j..J · ~ 

!~ 1': ·~ t: 1:' 0 ;_ • .• • ....; ..J ..J 
,..roec:- • " 
,_, '-' • ..) ·-' ,, .&. 

iJ0 5~!i 2 

('~ '3~:5 4 

:·o ~::;~:; 

r· 0 ,. ..,. "' F ,_: •. _I , • ..I...JJ 

~'!!)555 7 

0 0~ ~ 60 
. I _,. ~ 6 1 ',.\. J .J"I 

·' " ·~ 5 E -:> ._,..,..., ''-

005 564 
1);) 5~65 

:~ 0 55 6 6 
00 :555 7 

f•l'l 5"'70 ·. ,_. ..,} , 
,, ,, c ... 7 1 

} ;.._l ,.,.j 

(;0 5572 
.. l.l c; "'• -., . ., 
··' ._, ._ -.J 

005574 

0 161 4 3 
0 56141 
01 ~'·":'"' - u '- / 
14 6 02~ 

005311 
4 ~ .... ~,~ .... 

J. c. 0 '· c.. ·-· 
0560 27 

0 16020 
00 :531 1 
0 :5 60 2 :5 

A 
A 
A 
A 

A 
A 

0 1 6 1::'i4 ~I 
006"1· 11 A 
OO::i 61C R 
006442 A 
005 570 R 

0060 10 A 
0050 11 R 
006 50!5 ;) 
00504 2 R 
0 16154 A 

006400 
0056 10 

0 1 61f,7 A 
0010 1 0 A 
00561C: R 

41 7 9 
41 8 0 
4181 
4l S2 
41 83 
41 84 

4 180 

41 86 

4187 

41 88 
41 89 
41 90 
419 1 
4 1~2 

419 3 

0 3 "( i" bu .. u ~) 4194 
41 93 

!)0 5576 
(;0 5577 

C') 56C C 
"' .... -=- ,.. o · .... ,_. ..J 0 "' 

0 05602 
U··c· "' "O..., I ._1 Col .;.o 

8 05604 
00560 5 

016123 
056034 

0 1!5 0 00 
~"61~ -. v _. c. ...:· 

" ,. 
A 

A 
A 

0060 1 0 A 
00014~5 R 
0 06505 A 
o o504c R 

G05606 0 1 60 34 A 
.:.0 5607 0 5 6123 A 

00 5 6 10 
80561i 
........ t.. .. ,.. l ~ 

'~' ,_ • .._, '=' 1:. 
00 561 3 

006010 
006105 
('0650 ~ 

Oo "iO''-" .... ~ ,_ 

A 

:) 056 14 0 161 5~ '" 
005615 
(10 ~61 6 
0 0561 7 

006 451 
Oo ... E~~ . ,J ,o l t T 

00 6441 

A 
H 
!:> ,., 
A 

4196 

419 7 

41 98 

4 199 
4200 
4 20 1 
4202 

4 203 

4 204 

t D ~~ 
~ UE 
Dh R 
..... . ""'D I ... 11 ~ 

STA 
DAB B 

TSA B 

ALBF , B 
. ~· ' ' .... T B .:.. r ~·<~ ,.. ' 

A' ' P. ' B r · , ' 
ALEF ,B 
APEF , BFLJ PT 

R~FL s i-IR,R C P20 

UPDA TE ADD RESS OF 
I NITIALIZE E:J f' F'ER 

LOGICAL 
POIN TER 

BT AR ~ T+PO,RCP15 v [· ·<· ' ._ .. . I·~ N '-·' , . , I IJtiPQST Ell 

PUS HJ P S B Y E S . PO S T .E:UFff.R 

LDA ~~FL ,B RESTORE c- L ,., r. 
I ,•l "-' W 0 ~<: D 

~~~~~~~ , ~~~~~~lf.~·~~*~~~~~~~lf.~~~ w 

• CLEA R BUF FER 0 ~ rtON-RMD READ w 

•lf.*~~~-- ~ ·~ --~- ~~ ~· ·· ··~·~~lf.· ·· ~: 
<'• f"C• 15 
i'lo.v• "' 

T?. A.B 

L D ;.~ 
M., ... .,..., ... 

I.J '•' AI H .D 

AS:ET+ RM • R':P20 

·· ,.,,... .-. B B .· .•; r ._. !I 
1 t·· • • •"• C"' .-" ''.-+·-·• 
l... .... ~ .. --t ' - · ' .,::. t-1 y c.. ~ 

-r·l.,,,.. 
.::, n 'I r: 

RMD 

!H! !': T 

I_ R ~J C 

'• ' 

C ! f''v - • i'"1 . , L=O 

MflVX AB ~ r:J RD cou~n 

PUS HJ 

:1(1VB AB 

~· n 
' f.- !'"' 

<:'r'•'·'E.+':) L "'l l t~ ·->P""'V ~.;.. J ~n\.; RE SH!R E 

••~••••• ~~ w••~••~•~ •••~•· ~~ *•~ 
~ RERD/ J .. Rl TE ?H YSiC AL RE ~OR D ~ 

~~~ • ~••• r ~~ ••~~ ~~~ ~ •• ~ '* ~•~ ~ - ~ 
RCP 20 Pu :;t-: J F::-:·::; RE . · r.;;::~..: H 

• ~' !I~ ·-- ··- ·-·· 

"H ''~" ~- "L r, 1·.::-A.._· H 

TRAB RE P!l 1 

BUF FE R 

BU FFER 

F C'E((I ) 

RCP2~ BT AF:S T+LF , F: CP 40 WRITE. LOG .I CAL FIL£ 

. ·- .. .... ·-··------- .... ........ --.. -- ..... --------~- .. ~--· , ........ ~ .. -· ._ ......... _ ... _ ---· ' .. • . - --·~ . --·--·"'<- '-·· ... -- . . . .. ' '. ' . . 

D . 1 
D . t 
D . 1 
Ii • 1 
D . 1 
I! • t 

(: • !. 

V2 

\ ' ~. I C. 
I) ? , ... .:. 
' ' .... , ' .: 

I l '"'• 
~ .::. 

[I • 1 

' I ., 
._. 1~ 

I & .,._ • 
'i c 
t I ·-· \'C.: 
'I ~ ' I c: 
I I .-. ... -:. 

D . 1 

I' -) ,.. 
'J 7 . ' 
07 
0 7 
o; 
1)7 
G7 
1;- 7 ,. 

0 7 .-. ., 
·-· ( . ., 
:_: .'' 

u7 
r1 ..,. .. •' 

07 
0? 
o' I - • ' 

I . . . 
07 

04155 
0 41 56 
0 4 15 1 
04158 
04159 
(; 41 60 
0416) 
04162 
0416:3 
0 4164 
04165 
0416.;.. 
04167 
0416::: 
04 1 69 
0 4 1 7 1 
0 4 1 7 ~: 

'1 4 1"'~. \.; ... ;:, 

C? 041 ? 4 

f'l7 . . . -· u l ' 

( • -::o 
lj ... 

' .. ! : .• . -· .{' 

(J :s 
. ' 

' -;.' / 

'· . 
, '\ .. ,~ . _. ( 

,.. ., 
•J ... 

0 4 175 
(jq. l ?f::. 

0417 ? 

. ' • J 
,• 4 .. . .. .. 
v .. • ._, 

•• , d 1 """:' •:-'> •,.• -,-1'. 

I'IA11"''o 
1,1 '-t .;. • ~· • 

1)41 88 
04l~< 

')? 1)41 :~5 

A ., 

I ' ' . . r . ... .. ~, ,. 

_! .... ~ 0 ...... 

···-=· ·-- 4 ··=··· ·-· ( .... ........ ( 

.·. ::' 
' . ' , • 

. -.. 
. . ·~· ., ' 

.. . . 

'. ,'J 

.. . . 
l .• . 

' I ..,. ·. ' 

.·. ~ .. 
.... . .. 

, -. ' 
·~· ~ 
fi >· . . 
~ -· . '" . . 
. ' : .. / ' 

0418r-~ ,., ,. ., ..... ..-, 
l,O '"f ,L •:1 : • 

u 4 1 ·~ ':: 
l., r.1 :. I . . ... .. 
" ' J ·:l· · . ... .... . 

,.., ... .. r. ~ . 

..... 'r • jl 

••• ·" ~ • 'I 
•..t ·r L • • 

.~ .... " ""' 
•.t"f .~~. •. : · 

r"" • " r· · 
'J Lt. ,'., ;! 

'! • 1 ;:, .;:, l .. i' ,;.1 •, ,1 

.... • ' I fO' t• ' 'I r. IJ ,I 

I I ~· •• , .. .,, .. ,0, 
··' r "- .. . 

(. ? 0 4 2 (f J 



• 

E. 2 VORTEX LISTIHG 

\) 0:5620 00 56 63 R 
00562 1 0360 10 A 4205 
0 05622 006440 ~ 4206 
0 05623 0 05663 R 
0~5624 110423 A 4 207 
00562 5 0~6154 A 4 208 
005626 01 5014 A 42 0 9 
005627 110437 A 4210 
00~630 05~014 A 4211 

421 2 
005631 016154 A 
00 5 632 006443 A 
C05633 005660 R 
~05 6 3 4 0 36 01·6 A 4213 
00 56 3 5 0 151 04 A 4214 
005 636 1 5 0451 A 4215 
~0 5637 055104 A 4216 

4217 
00 5 6110 006010 P. 
00:564 1 00 61 0 ~ R 
00564?. 00650~ A 
00 :'1643 0050~2 R 

I 421S 
C0 !\644 016145 A 
00 5645 146142 A 
0 05646 056145 A 
0 0~647 036016 A 4219 
00 5650 015106 A 4220 
0 03651 OOS311 A 4221 
00 5652 001004 ~ 4222 
00 5 6 53 0056:55 R 
0~ 5654 05:5106 A 4223 
00 5 6 55 01 51 0 4 A 4224 
8 0 5 6 '6 11 0 431 A 422~ 
0056 :5 7 05~104 A 4226 
~0 566 0 0360 1 0 A 4227 RCP3' 

COSE-·61 0 1614~ A 
D0 ~6'6 2 05~015 A 

4 228 

4229 RCP40 
00 ~ 6 63 0161~4 A . . 
005Q 64, 1)06406 A 
00 ~ 66 ~ 0 0!5674 R 
005666 ~ 0 6405 ~ 4230 
00 !5 667 00~674 R 

005 670 0 0 6010 A 
00567 1 000 145 ~ 
005672 00 6~05 A 
00 5673 00 5042 R 

. 
4231 

C0 5674 0161 54 A 4232 R C P~O 
~0 5675 150446 A 423 3 
0 056·76 1504 4 7 A 4 234 
0056 77 056 1~4 ~ 42 35 

:Jo 57oo oo1oo o A 
00 5701 00 4110 R 

4 236 

• 

YtRERS PROGRAM PAGE 60 LISTIHG PAGE < J72 > 

LDX 
BT 

D~A 
ST~ 
LDA 
IH-~ A 
STA 
TRAB 

LDX 
LDA 
ANA 
STA 
PUSHJ 

ADF CJ,J VES. POINT X AT FCB \1 2 07 0 4 205 
D.1 07 0 4 206 ARST+RMtRCP40 RMD ? 

POS YES. SET PO ST FLAG D.1 07 0 4 207 
RL.lFL •B 
1 2 o X 
FPOS ALSO I·N FCBC12) 

07 0 420 8 
07 04209 

V2 07 ~42HI 
07 042 11 
07 0 4212 

12• X 
RWFL•RB•RCP3~ IS RE AD BEFORE WRITE ENABLED 1 

ANRBtB 
IOCCttTd( 
B·RS 
rncn l'fr.x 
R.Pll 

YES. POINT X AT VSFORTIO DATA BLOCK 0 7 0421 3 
0? 04214 

CLEAR ~RITE BIT IN V$IOC CONTROL WORn 0 7 0 4215 
0 7 · 0 421 6 

READ NEXT PHYSICAL RECORD Y2 07 0 4 217 

S UTJBI PRt. ~ NOtPBRCtPRECND RESTORE PHYSICAL RECORD NUMBER 07 0 4218 

LDX 
LDA 
DAR 
JAN 

SHI 
LDA 
ORA 
ST A 
LJJX 
MOVBAX 

. • 

TSAB 

BT 

PUSHJ 

LDA 
ANA 
ANA 
STA 
POPJ 

M'iR:B, J 
!!:':)TAT•~ 

~+3 

ICSTAT•X 
JOCO HT•X 
B:; a . 
lOC DNTtX 
!HIFCit E 
P REC NDt 13 

Rt.IF'LtiNtRCP~O 
.. 

ASET +SC.RCP50 

r.L.B 

RWFL tB 
;:c R 
I N ~~ 
RWf LtB 

. . : 

• 
PDHIT X AT I/$F'ORTIO lH.TA BLO r.K 
GET STATUS OF READ 

TEST FOR E:Df" 

CLF.AR EDF' FLAG DH RE~D B£F'DRE ~RITE 

RE STORE WRITE BIT IN VSIOC CONTROL WORD 

UPDATE FCB C13 ) 

EXI T ON INITIALIZE 

CLE AR BUFFE R ArTER ~RITE 

CLEAR CL EAR SUPPRESS FLAG 
CLE~ R INITIALIZE FLAG 

EXIT 

07 0 421 9 
07 04 22 0 
07 0 4221 
0 7 0 4222 

0 7 1) 4223 
07 0. 4 22 4 
07 0 42 2 5 
~17 0 422 6 
07 0 42 27 
07 04228 

D.l 07 0 4 2 2 '3 

1'1 .1 'J ? 04230 

n 1 0 ·.7 • 04?31 

D.l 07 0 4 232 
D.l C/ 0423 ::) 
V2 07 04234 

... .., 0 4 ~· -:· II;' ~· I '- ._, ._1 

4237 EJ EC 07 

4238 ·······~·······~················ Y.·· ············*·~·····-~~·······*••*•• ~/ 

00 ::5702 
0057 03 
')0 :5704 
00 :570:5 
0 0570(;. 
005707 
0057 10 

• 
0 46~60 
04606 0 
046060 
036016 
01606 0 
0,~060 
010421 

4239 • ~ 07 
4240 • R E E n T R A H T E R R 0 R P R 0 C E S S 0 R ( R E R ) • C7 
4241 • ~ 07 
4242 • FUNCTIO:'i: TD PROCE S S ERRORS IH V$ RERR V2 Jt: G? 
424 3 • • ~l7 

4244 ll EHTRY: ER1 F'O RM AT * n· 
4245 ~ ER2 MOD E • Ol 
4246 • ER3 DA Tn ~ ) ;· 
4247 • ER4 IID ERROR • 07 
4248. WE (:7 
4249 • EXIT : DIRECT TO CAN • 07 
4250 • ERN = ERROR NUMDER-1 • ~ ~ 
42~1 • ERROR D ~ PUSHED V 2 ~ 3 7 
4252 • • 0 7 
4 2~3 •••••••••«•••••~•~•••••-••••••• ~ w~~••••~~~*••••~.,••••••~*•~••••~~*••~~• 07 

A 4255 ER4 I fiR . . . .t-:i-:. ,'i , B I I!J '; i ' 
A 4 2 :56 E R 3 I N R ·~ R N ) E D A 1 H 0 7 
A 4257 ER Z INR E~N .B MODE ~7 
A 42~8 ER1 LDX ANRE•B POINT ~ AT V~fO~TIO DATA BLOC K ~7 
A 42~9 LDA ERN,J r.7 
A 4260 STA E~ i'l , X MOVE ERROR NUMBER ;) 'l 
A 4261 LDA ·:u~ GET E:RROR IJF' C7 

4262 PU S Hr ~~ 

0 42 3 ·:-
0424(; 
04241 
04~~42 
04243 
04244 
04245 
0 4 24 6 
04247 
0424:::: 
0 4 2 4 ·;: 
D4250 
0425J 
04252 
0 425 :3 
0 4255 
042 56 
0425? 
0 4 258 
0 425~) 

04260 
0 42 r;~. 
0 H : G ~:. 

00,711 036016 A 
C0 5712 035000 A 
00:57 13 00~344 A 
00:5 714 · OS:SOOO A 
0 0:5715 0 0::5041 A 
0 0::5716 0 36016 A 
00 5717 0~500 0 A ;-
00 ~720 00100 0 A 4E63 
00!1721 000101 R 

JM P CAN EXIT TO V$F~RTIO ')? 04263 

42&4 EJE C 07 0 4 2 64 

426::5 ········~········~·······-·······~···············~·······~······~······ ~' 0 4 2 65 

.. 



~ . 2 VO RT EX L~S T ING 

• 

4266 
4267 
4 :~ 68 
4 2 6 9 
42 7 0 
42 7 1 
4 2?2 
4 273 
4~~ 7 4 
4 ·:;. 7 "' .. _ .... 
4 .. , - ~ ,~ I,J 

4 2 7? 
42 78 
·' ..., 7 9 ly .:. t 

42 80 

"' "' !f. 
• 

PRO GRA '·1 PA GE 

P E .P 0 S I T I 0 :'i F I 

6 1 LTST!It G PAGE < 

L E ( R F" L 

Jl 

ll! 
f Uti CT I Oli : A f iL E 

SPEC i fiE R 
TO RE.P DS IT IDN 
A T F !JRMAT 

A T START 
- .:- Q" IRE ·-· 

or A RE. A'D OR l.iR ITE, DR 
PHY SirA L BA C~S PAC~ 

IF 

;I! 

!I( EN TR \' : 
*-
:« 

* 
* :« 
• * EX IT 
llf 

• • 

AD f CE 
f~ F' B F' 

AL B F" 
·-·Bs.., r .:.. 

-
LRSZ 
P RECND 

READ : 
t.:R I TE : 

t< ...: - I ...J. A 

k !:tDR ES$ OF DCB /f"CB 
~ DnRESS OF' F'H YSfC:)L BUFFER 
ADDRESS Of LOGI CAL rurFER 
PHYS I CAL BUf FER S J l E IN !·lORD S 
l. OC ICAL RECORD ~ I ~E I rl WORDS 
-· P H 'i $ I CAL R E C IJ r~ D ~W t1 E: E 1': 

1ST RECORD I N B U~fE R 
BUF FER CLEARED 

• 

I~ 7 ."'\ ., . ~ •' 

fl 7 
.. ? ... •· 
~ . ..., 
' i 
f• ~ .. . . 
ft/ 
t t ·~ 

' ' I 
.-. "';1 
•) ... 
,·, -, 
•.. l' 

:..; / ' 
f l 7 • • .. ,. -;-:. 
·- ' ,•, _, 
J_, I 

i"l ? 
r 

•· ":" ;·' I 

0 / 

- . - ... -I I ,., '• ' '• ..... 

'-' .... ·- ·-· -· ....... -=·6·"' .... "'t ...... =' 
042 1'0 
042 7i 
f' ..; .-. -. .-. 4, Lt c. I" ( '. 
'J ,. ·::0 .., -·. ' .,~ ....... 

IJ
• .; ~ • ., -, 

'"I' C •" I 

~1 4'::0 7 '3 ... l.- •• • 

.-. 4 .-, ~ .-')· 
U - ' • L. • 

0 4 2 8 0 
1) ~28 1 4 2 81 

4 28 2 ~~·~•••~~ ~ -"'~~·• ~ • * ••••~• • •• • ••• • ~ * "'• *~~ - ·~ ~ ·~••~ ~·~•w ~ •~ ~ *••~•• ~ ~ ••• ••~ l ' o 7 ,, 0 .. ·::. ,;:. '=' 
-'- VL 

(. :)5722 
0 0 5 723 

0 ;.': ~72 4 
0 05725 
.... . ,r= -, ~t": 
... ... ...; .: ~ 0 

IJ 0 ~ 7 2 7 

C 0~731 
" .. _,._,_... 
t; ) ...; ,. .J c. 
00 ~73 3 
00 ~734 

,., 'J -=- ...., .., E u·._er . .:.• 
') 0 " 7 ~ ., ' ..J .:;, ~· 
'"' .... " .,. 4 0 .... :...· ·.1 ,. 

00 5741 

005 742 
C'J57 43 
~J ') 5 7 4 4 
005 74 5 

I):) 5746 
tj 0 57 4 7 
o c ·:i 75o 
0057 51 
., 0 ~· .., c:' -••• .J ,. .... .:. 

L:!J 57 53 
00 ... .,..,.. ...J r _, ,.,. 

0~ 57 56 

'J05 7~ 7 
0 057 60 
I I +'1 &. ~ '? e. 1 ...,_r ._, .._ 
00 5762 
00 :! 76 3 

1 ' 1' "'764 • .. ' iJ ...J 

!.)0 ~765 
' !:::1 5 7 6 6 

to\ 1::" .., ~ " 
.,<J .J((U 

005771 
l)l)~j 7 7 2 

!J nC' "'?"'7"""~ 
..JV~ ~ .,:;; 

I)G!:i 7 7 4 
1.) 05775 
0 05776 
UO C!?.,/ 

-' ( f , 

•• ,. , :!. u u·.. :-, 
• • ., J v 

" ' · '·'tOl .., .. -· " 
'J0 6002 
006 0 (' 3 
!1 )6 0 04 

· u· oo.... b / 

G06C l l 
Oi1 E.012 

0 161 22 
0 561 23 

0 1 6027 
00 5 31! 
0 56 025 

0 16 1 43 
0:56144 

016 15 4 
~ Q ,. A A ' v Q .... • l J. 

00~73E. 
006400 

A 
A 

A 
A 
A 

A 
A 
'"' ,., 
A 

00574 2 R 

4 ~0 4 ·- ._. 

42 ~ 5 

4286 

4287 

4288 

428'~ 
42 9!J 
423 1 

006~;1 1 

006(123 
00 1 000 

A 429i~ 
R 

00 "'"'"'6 ..... ... J c. 
~ 429 3 
R 

016020 
1 2 6143 
• .. ,.0..., .... 
.i. .... o (",. ( 
056144 

0 360 
0 1'5 (1 
0010 

1 0 
1 5 
1 

,, 
" 00602 ::; 

14614 5 
001010 

A 
i=i 
ct 
A 

R 
D 01 0 02 A 
0 0602 5 R 
~ "' 6 ' " ' iJ ,J .10 .... 

1 "'6'•"' c. • .1 .... c. 

,, 
"' c. 

Oo r ?1 1 A 
' .,) ..J ... - f", 

00 1 004 A 
006025 R 

0 ''"' 0'.,. 
J. ..J i -· 

o :; t . l45 
O O:SQ2 '~ 
~h c c. n, 
V U._..I •U .l . ... . - .. ,-., 
J"'t'O .l O..,. 

G0 45 6C 
16~;2 (l l 
,,..C' . ...... 
l'O ·-•J. O 'i' 

005G4<:: 
GlE-02 7 
1 "' ']'' 4 c. t::• . 0 
(I t:" C. ,-, 2 '? 
v ,J .... ._. ,. 

,-, r :1 c:; ·:) .. 1 
V~ ·-•-..•J.4 

U
·'11 t:' "' .... , ... .,. 

._) 0 l t'::. ._1 

01614 ·~. 

14616'~ 
05 6 14 4 

... ... 
A 

·-=-· 

,., ,., 
A 
A 

~· A 

4294 
4 2 9~ 
4 2 9E. 
4 297 
42 '3 8 
""'"",...,""" .... .:. =':? 
4 3(;0 
4301 
4 3(; 2 
4 8 03 
430 4 
4 30 , 
4:3 0 6 

•13 G 7 
4 308 

4 309 

4 3 10 
4 3 11 
..:1 "'="1 <:1 ...... . .., ...... 

4 '"'1 ~. ..:> v 

4314 
431 5 
41 1 6 
4 3 .. , . . ' 
4318 

.• -"" ,.. .., ..:) c. .... 
4 32 1 
4 3 2 2 .. ...... ""' --... ...,~...;/ 

4 3 2 4 
4 ..... -. ...,. .,:. i<":. ... , 

t.! •') ·:· 7 .,. .. , .... 
4 .-. .... . -. 

.j -: • • : . 
A, ...... - •• -. 
'"t -,:)C~ 

4 ·':) ~· ~) ·.J .;) '· 

<1 ·~-'jl 
~('..) oJ 

4 332 

RfL MO VBAB L R ~~ · LRWC IN I T !RL IZE LOGI CAL WOR D CUU N1 

DAB.E 

MOVBAB 

BT 

' . ... .. BF,EFWPT 

<-' t t •· ~ L F ,.., ,...1 .. JT..·!'" L.. ' . , JY .. r ... ...J 

n "' - ~ ~. 0 M ,... .- I 1 0 
,., ..,;. ,._ • • "' ' • , .~. ; t_ 

~ ~ ·~ ~~~ ·~~~ ~ - - ~~ ~ ~~ ~ ~ ~~~ 
' NOT LO GI CAL R M~ F ILE ~ 
!$' :J: ~= lK !J. )f. lr. ~ ~- .1. )!! !J. :« !f. * !!( ~ !!': '!!' * "" ~ ~ ~ 
RFL5 ET r,::;;;.. T f.HR , RfL40 

,., c ... 
" · • j'" 

~~~ ~"'"'"'"'~ * *~••• n » •~ ~ 
* LOGICAL RMD FI LE !f. 
~~-~ ~~ !J.!J. •!J.~!J. !J.!J. ~ - - !J. ~ I 

R fLlO LOA ~~ rF.B 

·~ ·· B " ' BF ... .. ,._._ ··-- '~ 

::-· f A :=- B i..l C , B 
~~* •* ~ ~ ••r• ~~M ~~~·~ ~ ~ - ~ ~~ ~ ~• 
,., TEST I ~" t.RECN n Id Burr-eR ~ 

~~ - ~~~~ ~· · ~~•w•·~ ~ - ·~~ ~ ~~* * * 
LDX 
L 'i A 

l ('-• . , 
.... 1""1 ·-

~ I'~. .,;· .. . .·:. 

' ' · ·~ F ~-· " B . ......... --.w ~ 

1 .-, '- J 
.. ·.:· ~ A 

'"I "'0 . . .. ._; 

.. .... ··· o • rt_ ... • 

Y r !'!"' ,.. n 
'-'" ' ' 0 

P , r-. t""" B ... ....... , 
•·F·; o:;r. 
' \.,., ·- u 

~ ~ ~---~ ~~~ ~---- ~ ~ ~~ ~ ~ 
~ L RECND ! S RE S: n L~ T ~ 

~ ~ -- ~ ~- ~ -~ ~ ~ ~·· ~·~, * ~~ 

, . .. . . 
i ~ /·, 

..,.. _ , ~. 

I .:_, • 1o 

•>"'li t"'\ 

-~ '-' -=· 

"!' !' . 
I f '•' '• 
•: •• .,. 1""1 . " 
1- .. . • ,. .. 

... "' .1. 
a ! ~ r ... 
~ ,. ,., 

/. 1"' 1'• ;; ' } .. 
:·· T to. .. .. . . '"' 
. . ... 
·.': : . 
~- . 1: ... . ... 
·"' T 'l ... ~ • I. 

. -, -r Err·'" .. .:~ !' ;• rr.. ... 1 u 

r~· to..rn 1:' ,. __ ,. r,» 
1 :S 
t:• Tf 1 ~· ,., ' " ... ... "-· •J • , , 
.. , ,.. ... \I 
• i: ' ; • ,., 

, ,, .... ,.. t:,• 
'"' ""'·J."• i ' r. 
r r: · ~· ;•, "P. .. ' -. .-., ~ v r .'D 

; .... ... . , .. .. 

1' •• - I t··· T .... 
·· · · .-.t ~· ' D 

" • • ... 'Co 
f •• ; _ ' ..... 

• ·l t.• t:• 
·~ ···· · -· 

~ .. i.: .. ~· ~ B 

INI T~ I~L I ZE B i_! i'F E R ' J [ I r.·· ~·· ~ ... ,, J< 

I t·l 1 T I A L I ? E F' ;-1 '/ S J C A L IJ 1.1 R D C 81J N 1 

LlJGICAL r:LE ? 

v e--l .... ,!, • !F R 11 D 

r:- t - ., D ... "- ., 
'i'E $ . REC · .. ·c· r · _ ,, -... . .:.. F'HYSIU4L. BUFFER 

INIT TALI ZE PH YS I CAL WORD CO UiiT 

TE S T !f BL!Ff'ER EMPTY 

C 0 •• •: , ... " E 
I I ' 1'1 ,, BLI':' c"r'l'• ., ,- -- ~ , D D , .. 1 · ., - 1' I ·r · ' H ('( ~~··~ ·~ ' • 

L R I ~ ;,Jr~ - ..... . , R c- ·=< r r.' "'T ,_ ._. "· _, .. ·- . 1 •• F ;; , .. ! I t A : . ,. ·- .... 

S A VE.: ( R ,... ,.. . .., .. ,D 
- · c... ·- ·...i rt. I "' ~ n •.- ~~ ,.... "'-' 1. ) il ...,f'- ... ,. r ... , 

p~; c .-. .,o 
• l •. t:..• .... ll 

UP DA 7 E PHY S I ~~ L RECGPU MUM~E ~ 

:S AVE BASE 

'"E~ ... , :;"EC DRC 

(' 0 r' ...... r. ·r - l ... ~ . . • TO 

R E 5 T (1 :~ E 

, .,, 'r- : : I ~ ..,. c· P 
~ t... • • ~ I '- t" 

~ t . • .... ("'I ,... • • , ..... 1' • • ~~ ,,. C.. I r_ I 1 

II ,.., ,. D 
" ' .( '-' ... r 'l·" ~• f 't~r- ~, T 

.. • ·-· <: .. t.. • ' t 

r.• ~ ... [· ... ~ 1 l_ •;; : . t. . • L .._, , r • .. p 

:BU !~P I OGI!~ (, ·- ~ ~ ... •.... _.·, '._1 != F' E •. :·. ' ~ " ,.. ,... ·- ~. l l' _. !"' '- .::: •• ;.. 

• I "' . ' ~~ - .;o • I 
~'''F'r r-r .• . ~.-. ·,·, r.:· •.J r ~:.. r.. : .. • iJ r: . . u 

D E C R Pl E tn C•' J ·,; .-. l ~-· (l l ,, ,, .... "- .-· ~ 
' i .-. r .. r, 

• '-•••• .6.. 
~-. 0 ,! t..i ! 
\,; •-• t I I 

4 233 RFL20 i 'S ·, B ,. , :..~ :- !_, ~j R , R F L 3 0 
~·"t"' ·' '.'.LO .._,~ 

'3 064 11 
,., G .: I"'! ~ e:: 
V 'vl.' J · .• .. , 

0161.4~ A 
12614 2 ,:: 

P .,,..,...., ,.., P ""·- P REr. •·l ,.., • · .r- • .. · • u ~ '='"-...., ' · .... 1 w 
,, ., ,- -
t c. . ~ .. ...... . ..... p 

£ • t_t f I 

~ I •'"'! 
' c. 

I I ""'i y ;.::, 

'I~ . -~ 
" ~ ,, ~ 
V2 
V 2 

F G 

\. '':> ,. -
I I _..., 

~ .: 
V2 

V2 

V2 

I ,I -=. ,_ 

.•. ~ 
·J r 

,. -· .. 

' ..., ··' ... 

0 4284 

.. , ,... ....... 0 •.: 
·- ~C.·.J·. · 

0 4 -=· .:: ,-:, ,_ ~ . 

D - 0 .1 ~ t '\ ~, 
I / -1· ._-:, tj , . 

-. -, 
' ,. 
-:· 7 . . 
.• ' 
.... - :o 
·: ' 

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

' .· 
. . 

l_, ./ ... ~ . ... 
.-, ·::· 
J r 
. -. - ';' 

') r .-.. ., 
' ' r. --:: 
v ' 
.- '? 
!.J ,' 

,-, 7 
•j .. 

(; i ' 
,• . ..., . . ·' ... .. 

. ~ 

; l .... 

·. -,. 
. · . 

,· 

. -, -.. -· ,. 

. . ;· 
·' ,. 
·-· u,.. 

r - • 

. 
' 

. .. 
·~ .. 
. .. . . 

·. 
I • 

.. 
. . .. . 
·. ·-·-· ,. . ' -' 
• I 
:·, .. 
,' ,: 

! : .. ' ·-· .. 

. .. . . .~ . .. 
·, . 
• • -.! .. 

'. -· .. · ,; 

n 4 -:• o O: · 
'J \..- v ._, 

n ·1 ~-· 9 -::. - ,. L. .. .... 

.... .... ........... ~, 
o,; ~ c.::.. .~ 

"· . .-. , .... ,-,_ . ..... c :? ,_. 

'I . .-. """ , 
1,; ~+ L•. ~ 1:.• 
;; 4 ·:. g / ' v '- •• 

t"':1 .. .,,-. ... , 

I_I~L-"'7 - . - - .. Jl 1'1. • .; Ll . I 
•.• r .. .:.• · ·• 

,-, .-! ·:. !-, I 
•,.o -r .. v 

() ~ -.-. . · . 
" '" •• : . l _l . :. 

.-. ..oi ·-:· .-. -. 
• .. · ~ ·-· ·-· . . 

.-. . .. . -. n r:

.... ..., .;. 1, · ... ' 

( , ..i ·:· .... ,; . ., -: ·-· •.; ... 
.... . ~ .... t'. ~ 
t• "t ..;. 1_1 : 

l.. i ":• ,... . . 
•,! • ., ·-· - · • 

-r- i - . r. . 
' - .... ; . I' • 

............ ·. 
; _ . ..... . ,:. l • . 

r . .. , ., 1 <ll 

•.• "'-r.jJ.' 
:"• ... ·:· 1 ., .. . ..... .. ·-
ft .": : · i . ·-· ., ·.. -
t -; ~ ·:. I .. ; 
•,, "T • ' .0. ' ' . . .. .-. . .-
\• ·; ...:. . 

~-. ~ -· .;. ' . 

.... . . . -. ~ -. 
.' ', ..;. ' ·':· 
•'\ ! ':· .. : . . -. ._. ~ . 
.-.. · - '"; ' 
- . _ . t... .' 

.· ,. .-. •"'\ :; !. , ·. ;. 

.-. . ·:· .. •, -. ·-· . . _., _._ 
,~ .- --:· ·-
- .... •1-.o ... ... .•. ... . . - . -·- ' '-' " · .-. .. ·:· -::.• -· 
-·-~ · •• · 1 •. t " .. ,·- .-.. ~· 
·-• ' ,. .,_, L. ' :• 

t , .... ··:· ·:-· . / · .. · ... .... . . . 
.-. ,.; ··-. :· ,•·, 
•J • ,. • .. • .... . • • • .-. . ·" ...... . -. 
t, f "1• .;. I~ ;" . . - ·- . 
, ;/. ' J ' I • 
'-' ... '·· . .. ... - .. -. . . , .• -· . 
·~· · - .. • · - · J 

( ..:t "'': 'j .. _.. ·- ... . . 

.·. - "• ...... .. ;_! '-r- .; • ..;, • .,. 

------------ --- - --- ·- -·-·- ---- - - - -·------------ ·-·--- ---.-.- -· ·-·-·----- ------ - ··------ -- ----..... .. ----··-·. -··----·· -- . -----··--- ·---· -----· .. - -. 
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E. 2 VORT£~ LISTlHG YtRERS PROGRAM PAGE 62 LISTIHG PAGE < 

006013 001000 A 
006014 004110 R 

433:5 

0 ~6015 1104Z3 A 4336 RrL30 . 
006016 0~615 4 A 4337 
0060 17 036010 A 4338 
006020 0 1~014 A 4339 
8 06021 110437 A 4340 
00 6022 05:501 4 A 4341 

4342 RF'L40 

POPJ 

ORA 
STA 
LDX 
LDA 
nRn 
STA 
PUPJ 

PCS 
RWF'L•B 
ADF'Cihl 
1 2 I X 
F'POS 
1 2 ,)~ 

AND f:XIT 

SET PD$T FLAG ON ~RITE 

POINT )( AT F'CI 

ALSO H'l reB 

AND EXIT 

rG o7 0433~ 

V2 
Y2 
Y2 
V2 
V2 
V2 

FG 

07 
07 
07 
07 
U 
. ., 

•• 

C7 
07 

04336 
04337 
04338 
04339 
04340 
04341. . 
0 434 2 

::.0 6023 001000 A 
00602 4 00 4110 R 

·:: 0602~ 
0060 26 
0 0 60€7 
00 6030 
005031 

:; o e.-o 3 z 
006033 
006034 
C0603~ 
006Q 36 
006 037 
0060 40 
:::060 41 
0060 42 
0060 43 
!)0604 4 
0060 4:5 
'.: 06 046 
0060 47 
:::OS0 :50 
;:' !)6. 0 5 1 
006052 
::l'J6053 
o oe.o54 
~. 860 5:5 
O'H. 0!56 
·~ ::. 6057 

0161' :54 
110427 
0561:54 
0 010 00 
00:5526 

4343 

1341 
34~ 

•••••••••••••••••••••••• * LRECHO NOT IN IUF'FER • 

·····················~·-

• 

A 4346 
A 4347 
A 4348 
A 4 3 4 9 
R 

RF'L50 ~D~ RWF'L•B 
ORA IriS 
ST A RWF'l.•B 
jMP l'i:CP 

SET INITIALIZE rLAG 

RECY CLE PHYSICAL BUF'fER 

V2 

07 
07 
07 
07 
(1 7 
07 
07 

4 3 ~ 0 E.l EC 07 
43Sl ~•••••••~•••••••••••••••••••••••• ~ ••••••~•~••••~••••••••••••••••••••••• 07 
4352 • • 07 
43 ~ 3 * R D U ~ D DEC I ~A L A R R A · V < R N D ) • 07 
43~4 • • 07 
4355 • F'UHCTI OH : TO ROUND DECI~AL DIGIT STRING IN ARRAY CHJ, PROPAGATING • 07 
43~6 • CAR RIES F'OR WA RD ~ ~7 
4357 .. • 3 7 
4358 • ENTRY: ARRAY CHB CONTAINS BJN APY EQUI V~LENTS OF DECI~ AL DlGITS • 07 
4 3 ~9 • ~OUNT = ROUND POSITION • 07 
4 360 • DEXP = DECIMAL EXPONENT • ~7 
4361 • ACC = B INA RY FRACTION P.EMAININil AtTER 14 DIGITS Y2• 07 
43 62 !I! • I) 7 
436 3 "'EXIT: DEXP = DEXP+l ON fiELD OVF.:RF'LC!.: I! 07 
4364. • 07 
436~ ~·~•••••~•••••••••••••••••••••••~••••••~: ••••••••••••••••~~~•••••••••••~ u7 

~ 4367 RNA EQtJ • 07 
A 43 6S RND L DA CO UNT•B ~7 
A 4369 JAN RND X EXIT IF' CCU ;;r NEGATIVE FG 01 
R 
A 
A 
R 
A 
A 
A 

4370 
4371 

4372 
4373 
4374 
4375 
~376 
4·377 

RND5 

LDA 
ADD 
DEC R 
LDA 
LRL A 
JAP 

. J !'! p 

~t CHB,B 
ED14•B 
014 
ACCIB 
.1 
RI'IDX 

~NDL 

AtH~ •B 
L.o) UNT , B 
0 14 

IS COUNT .GE. 14 ? 

YES 

POINT X AT LAST DIGIT 

EXIT lF' NO RUI'I P 

OTHERWISE PROP AGAT E CARRY 

POINT X AT R~UND PDSl liON - 1 
GET DE CI~A L DIGIT 

V2 

V2 

FG 

07 
( ' ? .· ' 
Oi' ., ~ 
U I 

' I -._ l 

l·. 7 . . 
,... ' J ·-· .. 
l . ":1 . ' 

. -t.! •. ~ 

.. , . ., 
~ I 

~ 7 
( ' 1'/ 

0 4343 
04344 
0 4 3 4 ·:; 
0434 6 
04347 
04348 
043 4 9 

04350 
0 4 3 51 
04352 
04353 
0 4 3 5 4 
04355 
0 4 35(. 
0 4357 
04 3 53 
0435') 
04 3 6 0 
04361 
0436? 
0436 ::: 
0436 < 
04365 
04367 
04368 
04369 

04370 
C437 : 

04372 
04373 
n4 ~ ., ... 
'- .... r ·~ 

,, .A ·:· ? r::: 
f.,.;~o.Jr ·-

0 
• _.., .., .., 

' .- ~· / i 

o 4 3 r;~ 
0 438 0 
0 4 38i 
0 438 2 
0 4 .... 0 .·. 

..:.v..;, 

006032 
0160~2 
00-1004 
006 1.03 
14 6 200 
001 0 04 
006051 
01 6 007 
12 6 20 t' 
00:5 3 1.4 
016 0 0 3 A 
004241 A 
0010 0 2 A 
006103 R 
00100 0 A 
006065 R 
016 007 A 
1260 52 A 
005314 .~ 
015001 A 
140465 A 
001004 A 
006103 R 

4378 

4379 
4380 
4381 
4~82 
4383 
4384 

L DA 
~ C D 
DECR 
LTJA 
SUB 
J AN 

~ ' X 
FI IJ E 
R~PJX EXIT IF NO CAR RY FG 0 ? 04384 

438 ~ T7. AF CDIJ NT,RttDlO TE ST COUNT=O 
·~; O. (. u 6 0 0 1 6 0 :5 2 A 
006061 00101 0 A 
o :J 6062 006100 R 

43 8 6 .. ,.X L .•• 1 CLEAR LAST DIGIT IN CASE OF OVERFLOW ()/ 0438 6 
006063 005001 A 
00606 4 055001 A 

\.1 0 60 6:5 
006 066 
0 06067 
C060 70 
0 06071 
00607 2 
n 607 3 
0060 74 
CJ 6 0 7:5 
006 076 
~ 0607 7 
1)06100 
(' 0610 1 
::.HJ 6!02 

04~000 
0~15 0 0 0 
140~71 
001004 
00610 3 
00~001 
0:5:5000 
00!)345 
14 6 00 7 
0010 02 
006065 
0 4 60:5~ 
0 0~1 01 
0~~001 

4387 
4~88 
4389 

A 4390 
A 4391 
r'l 4392 
A 4393 
R 
A 4394 
A 439:5 
A 4396 
A 4397 
A 439 8 
R 
A 4399 
A 440 0 
A 4401 

4402 

·······~~·······~w.··········· • LOOP TC PROPAGATf CARRtrS • 
········~······~-~-·········· RliDL I NR o,x JUMP P RECEDt~G DTGIT 

RND10 

RNDX 

LDA O•X 
~U B TEt'l 
J~~ ~NDX EXIT IF' HO CA~qy 

TZA 
STA 
ll!:C R 
SU B 
J~O 

I tl R 
INC R 
STA 
POPJ 

'l•X 
0 4"3 
A C:l-:B,J 
!?NDi... 

rF.x P,J 
1 
1 , )< 

CL £~ R DtGIT 
DE ~~~ MEHT c :~~ ARRAY P~IHT£R 

IS CAR RY PR OPAG ATED OUT OF CHE ? 

V E ~. BU MP U£C!MAL ~XPON£N T 

SHI ~ T CHB RISHT 1 
EX Il 

(' ., - { 04 -:•r: ···. ·-· -· : 
0 7 
r, ;..· 0 4 38') 
. ., 
'• o' ., . ·' ., ' 

,.. G '-' . ._ ,, , -· . , ,.., r - ~ v··t..!l :.O' ·J 

l.) ;.: (J 4 3 'h 
0 7 0 4 3 9 ~ . 
('7 'j~ 39 ':> 
C7 0439 ? 
07 04398 

07 
o • I 

0 7 
FG 0 7 

0439') 
0 4 4 0 0 
c 4 4 0 1 
0 4- 40 2 

t::061 03 0 01 000 A 
006104 00 411 0 R 

• 

4403 EJEC 0 ? 04 ~ 03 

4404 ·················~-~~···~······~ ~······~~---~~--~·······~· ~···········~ ( 7 0440•J 440:5 • • : .. • 7 !:1 44')5 
4406 • R E F R E S H P H Y S I C A L ~ U F F E R C R r ! ) ~ ~~· 04406 
4407 • ~ ~ ~ 0 4 40 7 
440 8 • F'UrtCT I or~ J TO READ OR LJR I TE: A "HYS ICA!.. ElirF'ER w. 0 7 0 440 8 
4 4 0 9 • P. ') 7 f) 4 ·~ 0 ·:; 

> • 

. . 

• 

. . 

. . 

• 

• 
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E. 2 VORTEX LI STING V$ Rf:"R :S PAuf 63 LI ST ING PAG E .• 
I. 775 :: 

' . 

00610 ~ 
C0b l06 
00 61:0 7 

':1 06 1 10 

OO Gl'll 
" ') -: 1 j 2 ·~ • tJ Jv .r. 

006 113 

14 
l::i 

0 1 61::i4 A 
I) 0 6.4 4 1 r:'! 
006 1.14 R 

036010 

016 14 '3 
C5 5003 
0 550 1 5 

0104 64 
~ 0 ,. .;" ,.. I ;> u lj .... u ._· 

A 
A 
A 

!J li6 11 0 D0~042 

"" ~ "'- 1 1 7 
4,~ IJ lj I 

·: oc t eo 
' ·~ "' 1 "" t ·' ~O.a. L.o 

I' ;) 6 1 "" . ., 
~~ " L... '-

') 0 6123 
''

1'"' 1 "" 4 ... .., w ._ 

0')6 125 
·.:)6 1 26 
' · 0<='"'7 ,_. v.;.~ . 

006 130 
' ' (1613 1 

.- ·1 c. .. .., ~ 
·- ·-· 0 1 ....... 

i1 0613~ 
~J 'J 6 1 26 

0161:54 
ll OE:. 446 
00 6 lr:7 
i: 16020 
12 6 14 3 
14 602?' 
0 0 1(1(10 
0 0 6 1 3 1 
0 ? ' ' 1 ' .... b 0 t . 
01::5144 
0 ~6 1 4 4 

0 1 61 :54 
(106 44 1 
('051 3 7 
006400 
') 0614~ 

A 
R 
A 
A 
A 

A 
" I'• 

006 1 3 7 0161. 44 A 
'::0 614() 056122 A 

(!~) 6141 001 00 0 (.: 
!" 16! 42 C041 1 0 F.: 

" "6 '4 ? '-' •} 1 ..., 

u u6 !>14 
:)~€. :45 

' · ·' .· • 4 6 ..... ·' r:. J. -
,-, ,·.:; 1" 7 
~· .... \J '"'T • 

nf"\C " W " 
IJIJ r:l ,• ..J •.J 

: . !) 5 1 5 1 

'J06 15 4 
~: 0 6 15 5 
G0 6 ! 5G 
r r' 1 "'1-... _. o ...... 

0 16145 
1 2(:.1 4 2 
I) s 6 1 c ;; 

00 10 00 
0 04 11 0 

,., 
h 

... 
H 

R 

G36C1G 0 
1. 05041 A 
0 061.20 A 
00003 7 A 
056 14 6 A 
0 !51.2 0 ..i 
05(.052 A 
035051 t=l 

4 4.1 0 
4 41 1 
4 41 2 
44~3 
44 1 4 
4415 
4416 
44 17 
4418 
441 '3l 
4420 
412 ;:: 

4423 
4424 
4·1. 2 5 
4·126 
442 7 

4 428 
4429 
4 43 0 
~ ,, ., 1 
'"v -.,. -· 

4432 .. ... .., -
"'i• "i' .:> ..,;., 

4t:!· 3 4 

4 4 ':><' 
·~·· -.) 

4439 
4440 
44 ·~ 1 
444Z 

44 4 4 

44 46 

4447 

·~ 4 50 
4451 
" '"'" '1' .. ., ..... ,;: 

4453 
4 4· ~4 
....... .:-1 r.; C'".J 

• 1' - • 

4 4 5'3 
4460 

£1,452 
.. .. -!. E. 3 
{... .... ~- ... , . ..... '-' '"+ 

'- ENT RY ~ 
llf 
!I! 

~ 

ll! 
:"! 
:« 
ll! EX I T • • 

ADr CB AD DR ESS or -- DCB /:-CE 

LOGIC AL FILE S ONLY : 

P.B WC -
PR ECNO 

PP.f.'C --
:: C URRE~IT 
COUNT or 

PH';' SlCAL RE:CORD 
1 ;::o ·-WOF:D RECOI':DS 

F'H YSICAL. 
- F·RECtiD 

I,J IJ R D c rw ~n 
+ PBRC 

HUM BE R 
IN P H'(S I Ul!.. BUFFER 

- ~····· ~ ~~ ~ ····~················ ·· ~··*~*~* ~ · ~ ···~· ~ ···· ··~·····- · · ·•*• • RPB f ~~B RWFL 1 LFt RPBlO TES T IF I_ OG ICA I. FI LE 

~~ ~- .. ~ ~ ~ ···-~··· -~~ ·········* • LOGICAL FILE - SE T UP FC B llf 

~ ~ ~• • ~- ~ ~ •~• ••• ll!••~ •• • • ~••x • • 
LD :< ('DF'C B,P 
· · ~".,A'-' ,. _, ·~ u "" . ·. r.· ~- c "' a " ,- .. L 11 ' ~ 

S TA l ";: , X 
· ~~ · · · !1! ~ !1! ~ ~·~·~~ ~~~ · ·· * CALL !G C 10 DS I / 0 llf 
~ ~~ •••~ ~r ~ ~ -~ ~ ~~ w~ ~ • • • 

P P£ 10 ~D~ C J D 

T ~, 1'\ 'C' l ='--., ..... 

... !· r1 . . ·' .-

.... .. • X ' ,., . . 
"' :J F._ ' I N I R p B 1 l 

POINi >: AT FC:B 
MOVr PHYSJ:C~L 

AL S C F CB (13 ) 

C ALL VSIOC 

1 ~· T .,. 1 r, 1 1 ·;· • 'l r:: 
', _1,. I .. , L... ' 1. • I _.. 

RECNn TO FCP.( 8) 

DO I / 0 

( 

.~ 0'1 0 11TE Or.'M I'o TN I NG 
.... j I - ' I - ;-.. l... I I r., I. I I I PHYSICAL WORD COUNT 

RPI:l l 

RP B1 2 

RPB 15 

RPz.20 

' H p 
...J i ' l 

I n v i_ • • . .. 

' !) .~ L :. d 
~T .. 
' · • J ,, ' . 
TO ·"' B I 1 '<. f., 

... .,. 
t> l 

·- - n ~ B ~ I . . . • IJ 

.~ .. P'>J ~· T'J i-'f, , , , .j • J 

!=-" Bw:: , 
p BtJ c I 
C:• ' I t:'" I I 
' ' ..... I l -

B 
X 
B 
Lf , RPEl~ 

" ,. r r. A R c H 

!'lO T 
>~F ER 

NO . 

EXI T 

,-. 
~ 

TfJ TTT AI T-::' l' ,J I-
4 ' 4 I .I. ~ '-• _. -', ,I. I I i.J 

I /0 W:JR fJ S[!U t'IT 
; nl- ,. ,,,.,, 
1.-l~.l.t.....,r1-

')' ,., .-. 
• ~- ·~ r R .,:, 

t • 1..• 

•: <:>nA•C' ... ,;.; . ._ 

r:-r:r.-? 
L ' • • \. ,, 

,, 
• . 

rr;: ot1 

1 a n .... I D ........... :( 

t~ I ; ' .... . . 
• • -·· · · · - r •~' L t" H T :·. ,,. r' 

1 •• l . I ...... . , .. \ I N I ., r 
·~ 

'v' $ ; · :J R T I 0 

co urn 

.... .... r .. • ' 
iC ..:.,. - IJ 1°' J. 

H ) 

t l U ··1 '0 E s;· 
I ~· .. •-... 

FUNCT ION : TO ·:: r. ·" ° C H A "I . ... .,_., " I . F ::; B C H ·~ : f·l F' 0 R ~: · : r II E '" ~ .1. ' ... • t 
, - · 1 f • ,. R A '" , I_. ~ . • II 

EXI T • • 

~Hi IT '.I 
~. 1! K C 1'1 T C: OUIH 

QL OC 

-.I , ! r,• L · r .. ; ,-. 
.. , ... ,. n _, ... . ·-. : .... .. - .. ' \ ( . . ' . "" ,.., 

() 

"'D r ,.., 1 ... "!"• ":"' .... \,•~ · --
0 . -

& r ' . ._. 
-:::· ·:- L I r·• " • , , 1 " --

I T I " h' C.. 0 I 

~ 0 -, - . 
1 1 ) 

: f 

or 
NGi 

:JF' F'C!l ' ~: 
'·' f ' c ,.... ' . .. ~ ..... • 1) ,, 1.; .... 

" DD '"''- -.._1 "r_ :,..: .... 
''(V- t""·~ o. - ..... ... , .. _ ;. } 

r' t· • l...i 1 1 C H A I :1 
r; 0 r o ~.• ,...l ~· ., 
~··' 1'11\ ,: , .,. : • 

., or:: ,, E ... ~,.. 
·- , ' 1 " ,I•, I 

(' • ,..... ' l""o 
,. L· .C• ON ;_: HAl!! 

I I .- t-o r I"' ,.., r - lo.l ., 
'l...;. .;, c:.....-.. 1"\. i:l ! l ,- "'' E n t:.,. ., .i_.o 

!j • ·' ,,... f " ' ,.., ~ rl .._ .J f •• 

A - • (:l •'\ ' 
i"". ,..; H l ! IF 

a·· •' "• J "' - · " H ' . 
0 

.... .. .,. ,.., 
r l"' r" C..'o 

• .... I I ~ 
J. ... : 'J . .:;. 

1._1 -; 1 r · U ·"' r - • ... 1 J l • · . .. '1 

,-. L' ' .. -.• ~ T t-J • • 
\, I t '1 A. to •- ... I 1 ('< 

V 2 
V2 

E. 1 

E. .. 1 
E . l 
C' I ·-· . ,• 

C' , 
t... • 4 

E . 1 
E. 1 
'· .' ":' ... '-

FG 

~ 

:Jo: 
~ 

u )' 
.*: 

V2 
=t: 
·-. 
~: 

t I ,••. 
\.' i . . 

• Y ~ - ~~ ~ ~~~~ · ~ ~~ ~ ~~~ ·~~Y~*?W~~~ · 9· ~ ·~-~~ ~rl< ~ W~~ ~·~ ~~ ~ ~ ~ ~ ~) ~~~~ · C ~5 ·~~~- ~ 
:t' :tor :or. Y. :« :eE ,.. :or. ~ ~ _.-; :.. ?1. ~ ~ :J' .. :· , '!'' 1t! ... 'ft«' ~ 'lf' :" 

44 6 9 ':J I rJ ITT - . - --1 .L H l • . . /. ~ 

.. .. ~ .. 
""t '"t I ! 

4472 
4473 

44 7 4 
4475 
Ll -~ --:- c.. 
I ..... ( r~·· . •" -:- - : '+•tl" r' "'.- .... , ... ,. .:_. .. ,.·· 0 

4479 
4 480 

t r, • ,• .. ~ .. - . ' - . . . 
~ , . . . .. ; . 

. ~ r . • • 't 

'"' ••• : .• J. 

s r :-.:, 
L. n ·.; 
..... - '• .. ~ , r 1 

'"' ' I t ~ · .,., . . . , ,. . . ' n 

- ;;:L ii'I K oB 
· .• N.<" f'IT • X 
- ., L' · · r ro ... , .... - ..... 

l.. it >: ·~ . : I ; i·HI P. , X 
:¥. lf. :f. • 1: !41' ll( ~ .... . ~: :ll lf. •• ll! 

"' "'EARr 'l ' OOP • .•. ..~ .;• t'l ~-

~ ~ .. , "' - - "" "' ~ _, - "' - - » ,'I' ;~ ,• , ,,., ~. ~. ,••, y , .'i'"~ •• , :.', ~ • • T, 1fT. .T . 

Co D D :;· !·· <: <'" ... • ..... • ~ > 

.-.-.,I' • · 
t-' LJ;..,'•l ?~ -·,; · n~· ·:;:

i •.. t.. ·'- '"· - ' -· ' r N" •- " r" 
t':L "*":' I T foo.:L.•' 
• ... • • 1 • • • • I • 1''" , ... ... ~. -..:- I J r ·,_ 
.... o · .. ~ r J .14 i'-: 1 

···n ' ' ''l ._. .. . .. . ' . 
L -; '='• t 'J (' Jl I I h' • · J _ ..,.J•_t ·1 · 

A T ·; f. ~' D G ;.· C i·hH r'l 

HEAD ER 

' I .-, 

·.· c. 

07 
&:7 
,·, "? 
•.J .. 

.-. ? ·-· ( 

,.1 ., ' ,. 
07 
0? 
0 7 ,-, ., 
" . 
( -., .J .. 

, .... .,. 
· •. ' 
t· _, . ,• . ' 
0 7 
0 7 
i r -. ., 
. ' 

(• 7 
.-. • ;o 
v ' 
1.! -•.• .. 
. • .... 

.-. ~ ..... •.· 

04410 
0 4 4 1~ 
0441 2 
0 44 13 
04414 
;1 441 ~) 
0 441( 
04 4 17 
.. 4 4 1 :·:, u . .. 
(;4 419 
04 42(1 
04 42 ? 

(1 14 2:i 
0 44 24 
0 4 42 5 
0 4426 
0 4 4 27 

0 4 42 8 
0 442 9 
C; • ..; ..; ·:• ·"\ 
\..• 'i" -r ..... '· 
~. . .. -.. 
IJ •1 'f- ..:• J. 

0 4 43 2 
n ""' .... ,..., -. .) "+ ...,. ..:.· ... 

f" • ' 7' ") 4 ' ~ • .... .. t· '-·;.;: ; ... 

, .. , .., 
... ; ,·· 

. ' . ;; / 

.. , -.. • . .· •' 
' . ':• 
; . . .. 
f . : . • 
; -:-. ' 

. -•.' : 

' ., • 
·-· I 

f · ? . . •' 

(• 7 ' . 

,. ' 
... -:-

. . .. . .• ... - ... , ' 

•. ., 
' ' .. 

., 
·.: ,. 

' · ~ ' . . . .. 

.·. . -
' .. 
' ·.· . 
" . 
; .' .. ·· 

(• .-'! ·"' ·-=· .:;:: . ... .,. . .,. '•·. . .. • 

I! A .·1 "':• ':'"! 
·- · •• , " 1 ' •.J • 

0 ·1·• ·• 1 ~ •• ' ·;· .. .. J 

,.,_ . ; •" A ... , 
;,. '-i• .... ""\ L. 

,', A A ...( - , 
·.· · r ~, .( ·.! 

... . ~ .~ .-1·· 
· - t "' • ,. 

,., ., .. ...... . 
'. ·r .. ., "'t . .::• 
·, -i Jf A . · l 

•·r ' • • i :, 
.. .. ' - . '· " i· r'{o ~.) !_t 

•' • ... l":' 
' • • f •• , • .,. , 

.. . . .. 
i.. . . .... ..._:, 

[: ·!~ .. : . r:: - ' . . . ~ .. 
,· , A 10'"": • .... ~ ·. ) ~ 

.· ·"" ,. ...... ·; : .,. .. .J .. 

•" ·"' ... o:-: •• 
'.'t 'l> .,_ l_ 
•• •• ... c-' ,;.·· 

•' .. ,. ..... .. 
... ..~- -·: t • 
I ' V • ' 

.• 1 ,.. .. 
l • J, 

.; .. : . . ..; •. . . 
·. .. -{ { . . _:. ~ 

.,. · ... · .. : .: 
• • • • • _J .... 

- . -
I • •- .·"" • • • • r -; ... • • .. • ... ... .. ... . -. .. . · ) .. 
.,. ... .. .. . . 
: :..;. .. :..:- ·-

.·. -., .. ... .. ... .. . 
• • •' · - · ·-:- j ~ • • . : 

. -. . .· .· . 
.· 

,· 

" . ... 
' ' ._, . 
~ 

'J •. 
. : -::· ·-· . 
' . .· _,· .-
' .. 

.·.;-- .·;">·: · .. · . -.. . . 

,"": t!.<t , 1 '"? , ... , .... ~!· 1• • •, 

( • :.of ..o'l .., 1'~ 
·-· •• ,. •t ' ·.' 
• . .. • -1 ... 
1.1 .•• :.;. '"" f; . 
- ' . ..... . " I o ( o' j ' o J • • • 

.,.· .. ~ -, .. ._. .. r ··T ( . ·=·· 
!': .'! -~ -:o ~ .. 
'•' ... ~ ··;- ,. :· 

............. _____ ..__ -· . -- - , _., ____________ _. .. _..., .... -.... _ ----· . .. ~ ...... -- __ .,_ .. __ .. . - .... ....... ..._ ___ . _... . . . - .. . ····- ... _. -..... -.... ·-... ·---. - ,.,. ..,.,, _ _ , .. _ - · - · 0 .o o ,. •-' o --. • • -.,......•- • . ... ·oo4 
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E.2 VORTEM L ISTIN G VtRE:RS PROGRAM PAGE 64 LISTING PAGE < .776 > 

006160 0 160 52 A 
006161 001010 A 
00.6162 006211 R 
00 6163 0 0 53 1 1 ~r 

0061£. 4 0:560~2 A 

00€.16~ 0 16014 A 
00€.166 0 01 010 A 
: 0€.167 006200 R 
'.:06170 076164 A 
006171 0 0 50 4.1 A 
006 172 0 0 650'5 ~ 

H 

00 6173 006262 R 
0C 6174 120472 A 
'J0 6175 006505 A 
(106176 006262 R 
0061?7 036164 A 

006~00 01:5013 ~l 
il06201 1 4 61 6 7 (:j 

006202 001010 A 
006203 006210 R 
:)062 04 076146 A 
006205 0350 1 2 A 
006206 001000 A 
Oll6207 006160 R 
00 6210 00::5041 A 

00621 1 001000 A 
006212 004110 R 

4481 SCHLP 
4432 

4483 
4484 
44 35 
4486 
4487 
44 88 
4489 

44 90 
4491 
4492 

4493 
4494 

44 95 
44~6 tofU c 1 
4497 V I I 1 
4498 S CH, 
4499 
4500 

4:5 0 1 
4502 
4~03 

4:504 SCHX 
45 05 SCHY 

LDA 
J A.Z 

1JAR 
STA 
I FF 
GOTC 
I F1 
GDTC 
TZA B 

STX 
TXA 
.. 1 S R 

ADD 
~I S R 

LD)< 
CONT 
CUNT 
.L DA 
SUE 
JAZ 

STX 
L D)< 
Ji"'P 

TXA 
P Df'J 

CULl tiT' B 
SCHY 

COUN T•B 
ii JC 
iiUC 1 
'.,'I l 
VI I 1 
~Loc.scH :5 

rEMP •B 

T BK,)( 

D15 
TB !-\ •X 

'ff~MP,B 

1 1 ' X 
UNITr B 
SCHX 

PRLI ttl< dJ 
1 o . x 
SC~L P 

FLA G NO FINl) BY EXIT UITH A=O 

DECREMENT C!:W HT 

VORTEX BKCiND CALLING NUCLEUS 

YES. SAVE: X 

TEST fCB<O> IN BAC KGROUN D 

TEST rCB <14 ) IH B4 CKGR DUND 

RE ST ORE X 

CDt1P4RE IJ I TH U 

? 

EXI T ON FIND ~ITH X=rCB ADD RE ~ S 

UPDP.TE PREVIOUS LINK 
PUiNT X AT NEXT LIN K 
LOOP TILL C I~AIN EXHqUSTED 

FLA G FIND BY A.NE . ~ <FCB ADnRESS) 
EX!T 

07 0 4481 
f'G 07 04482 

. 
07 04483 
07 04484 

f' G 07 04485 
F.G 07 04486 
f'G 0? 04487 
FG 07 04488 

Y. 2 07 04489 

07 0449(1 
07 04491 
07 04492 

07 04493 
07 04494 ' 

07 0 449 5 
FG 07 0 44 96 
f'G Ol 04497 

07 04498 
07 04499 
07 04500 

(17 04501 
07 04502 
07 04502 

07 04504 
FG 0 7 (J 4 5'0 ~ . 

4:506 EJEC Ol 04506 

4507 - ·~·~·····~···················· ~ .. -~-·~·········~-~-·····~~···········~· 07 04507 4 ~08 Ill .. ~ 7 04508 

' . 

• • 

. . 

4:509 • S H .I · f' T A C C U M U l A T 0 R n C C C S H ~ > • 07 045U3 ' 
4510 Ill • 07 04510 
4:511 Ill f U~CT ION: T.D SHifT THE 4-UCRD ACCUMULATOR ACC !IE ut: , 04511 
4512 • • 07 0451 2 

.. . ' • • . . .. 
• .4:513 ll! ElhRY: CO UHT = + SHIYT RIGHT' COUN T • 0: 7 0 4513 

. 4 51·4 • =-SHIFT LEFT 1 • 07 04514 
. . tf~ 1 ' • .. . !K 0 1 0 4 5 1 5 

4:516 • tXIT : NQ SPECIAL CONDITIONS • 07 0 4516 
4~17 • . ~ 07 0 451 7 

, . · 0062 1 3 . 00~024 A ~g-~~ ;~~·•••~;~•••• • l!!w.:t••.•••••~••·~~~~· ~ w.:;•: ;;~·~;7~~~~·••• ;x •~~•••••~~•••w~ ~ ~ g :~~ ~ 
. . . . '. . · . 4 ~ ~ 1 ·:S H"A L~ T ~-:~X C 0 IJ N T • S H A :50 T E ~ T D I R E C .... I 0 :'! 0 F ~ i-1 ! r T 'o/2 ~ i' 0 4 52 1 
e;:,·· t: o &e t4".,o 1.~0'52· ·A : _. .;:· :'.. · . ·· 
!; ; i<::.q 0'·8-2 ..1:~· .. ;·~·1H 0·0 4 ·A·, . . :. ·· · .' . · , : · · · · · · , .. , ~''· o·. };,.~ a··., '6 . ..• ri c. a·· ..... :,.' . ~ .. ... ' ' .. :. . . '... ·. . '· • .• : . U' Q ,, ) .. "' Q ..... 1:;:~ · ·~ . • ' ' ' . ' ' 

:: . . :.: . ~;o· ~e· t .7 ';oo·roto· -A 4'22 · · ':. · JAZ 
! .. :~· tfQ 6-~~o· . o·~ ·f1z57 R · . 

::,:, , 0062 fH· · ~ .Q~31 .1 A 4:52-3· · DAR 

.. 

f.·: ,:.n:n 6 _;? 2 ~- · B,'~ ~· o ·.~ ~ . A .. 4 :5 2 4 . . ~ T A . r C i.ltH , X 
' · ·.:· · . .. . • , ; · . 4525 Jl[!l···· · l'-lUHI!I •• !I . . . . . . 
··· .. · · .: 45 26 ·.ll! R1GHT SHirT lli :· · : .· ~ .· 
•. · .. . ' ·4:52 7 · ••.••••••• l'-!11!!!!··· 
j ·: _::.~ 0 6 2 2 ~ . 0 e·~ 0 0 c A' ( 4 5.2 ~ · . L Ji B A C ': + 3 • X 
~ ~ _: OQ622. 4 . · o :1~005 - ~ · . . 4 .tH?9 · ·: ·., .. LD,A ACC-+ 2d( 
k·~ ·•o 0 ·6 a 2!\: -: 0 0 ·:4 :5 0 1 · A .. 4 5'-3_ 0 ·: . " .. : 

1
• > • ·.L: A S R 1 .,. . 

::-: O ·Q62,2:~ · · 06!5006 · A 45 3 .1 · . .. ·: ... ; ·. srB ACC +3d< 
• · ·.u 0 6 2 2? . 0 2 50 0. 5 . A 4 5 .3 2 · · ' · . . · · L D.B . A C C + 2 • )( ' . . . . . ' ' ' . . 

i '· 0062·30. 01~004 - A 4~~3 · ', .: l:. .IlA · l~l'CC +l,X 
;: · , 0 o 6 2. 3· C 0 0 <\ 5 0 1 ; A . 4 5. 3 4 .• . . .. :_- · · : L A s R . 1 . . 
~~·.: 0 0 6~.3~·. · o- ~!50 0 ~ - A . 4!}3:5. ··s.T.E . AC.C+2 • X 

'· 0062.33· 0 .2~01l4. A. 453.6 . '. LD'E ACC +l,X 
· ... 00623.4·· 0 1'500 3 ·A ·'45 37 ' L'OA. ACC • X 

; .. · . ·otl-62.35 0· 0~·501' A '453·8 LAS.R 1 
., · oo ·6236 { 0 6:5 00 4 A 4·539 · .· :;rB· qcc+t, x 

GU6~37 055003 A .45 40 STA AC C • X 
. 0062 40 001000 A ~541 JMP ZHA L 

. 006?- 41 0'06214 ·R 

I • 

C0624" 0 1:50 03 
006243 · 02~004 
00 6244 004401 
006 24:S ' 0 :5:50 03 
(106246 0 1:50 04 
006247 02:500~ 
C0 62~0 004401 
00625 1 0 550 04 
0062 5 2 0 1!50 0 .~ 
0 062:53 02:5006 
0062 54 004 4 01 
0062:55 05500 :5 
006256 065006 
1)0 6257 0 0·50 42 

454 2 
4543 
4~44 

A 454 5 
A 4:546 
A 4~4 / 
A 4:548 
A 4:549 
A 4:5:50 
A 45:51 
A 4:552 
A 4:5:13,. 
A 4:5~4 · 

~ 455:5 
A 4 5:56 
A 4~ 57 
A 455:3 

4~59 

•••••••• !!£,. •••• 

,. LErT SHIF T • 
• "- ••••• !1£ !:-: ~- !I ••• 

SH~ )( 

LDA 
LDB 
LASL 
STA 
LDA 
LDB 
LAS L 
~ TA 
LDA 
L.D B 
L AS·L 
ST A 
ST B 
T><l3 . 
F"flPJ 

~c r.,x 
ACC+ l, X 
1 
Acc,x 
~~CC+l•X 
ACC +2,X 
1 
ncc+t , x 
ACC+ 2• X 
ACC +3, X 
1 
ACC+2,X 
t:'IC C+3 r X 

• 

EXIT ~H EN F 4N ISHED 

DE CREM ENT SHIF T COUNT 

SH::. FT ACC< 3) 

SHirT ACC( 2) 

S ~IFf ACC<l> 
SH lr' T ~CC (~") 
LO ~? TILL !J UNE: 

SHIFT ~CC<O ) 

SHIFT ACC<l> 

SH ir"T ACC( 2) 
SHIFT hCC(3) 
RE :':rO RE BA S: ~~ 
E:X:::T 

~EG IS'IER B 
rG 

~I . :1 

... , 
t..: ' 
"' 7 . 
:.l7 
C? 
') 7 
,., 7 
• • . ? • .• , 
,., ~ 7 

'· . 
I) 1 
07 
0 ' ? ,. 
,··, . ., 
·... ,. . ~ 
. ,. t' 

~7 
(• .. ... , / 
{'-:' . , 
~ -· t.;l 

0 7 
·~ 7 

07 . . 
(i ;t 
(17 
07 
o r' .... .. , . , , 
~) 7 
•J .., . ' 
01 
!ll 
1)/ 
0 7 
ul 
,1 ? 
I'" ·' ., ; 

;·, 7 
• • 

.. - J 
.i ,. 

0 7 

0 4S'-> ··· .... ...: a:- r:.. 

04"" ... ··•· ..JC. V 

0 4524 
04525 o ·c-· -4._. c: o 
0 4527 
•j 45 28 
U 4 5 ·;;·o:) .... ... 
0 4 53.: 
Ct453i 
• 4 ... ·j ·:;;. u .•• ·.J ... 

04'· ~,.-, 
._I .:J .:J 

(J 4 ~ ·j. ,;j 
• ... >oJ '"( 

.. 4 c:" .-, ,. .. u ._, .:,. ·-· 
0453G 
3 1537 
0 .A ~ , .. , •'""• ..,. ._} .;. ·:;i 

0 4"" ... ,. .. ._i .~ ~ 

04 540 
0 4541 

0 4 542 
" 4""4~' .... ...... ..;:,. 

04544-
0454~}' 
04546 
0454/ 
04548 
0~549 
<) 4550 
0455i 
'1 4"ic·:· ' ... ...) «-

0 4"""'~ ..J .J ~ 

0 4 554 
0 45 55 
0 45 5E· 
0 4~ 5? 
04.,.5'" ._1 0 
04~;5~· 

. 

• 

. 

• .. . . . 

• 
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E . 2 VORTEX llSTING 

006260 
00626 1 

·~ 0 6 2 62 
0 06263 
00 6264 
00 626~ 
~') 6266 
1)')5 267 
006270 
O!JF. 27 1 
OD62 72 
0'J6273 
oJ 0627'4 
~! ')6275 

C06 Z76 
0')6 27 7 
006300 
') ')63 01 
0063 0~ 
~~6"' 0"' 1.1 v .,:. . .;, 
00 6304 

006 30~ 
,, 0 6 ~ 0 6 
r, " .:: ., 0 .,. 
JV V...J i 

006310 
~·063 11 
0063 1 2 
(! !J G 3 1 :J 
0 06314 
0063 15 
1063 16 
·• 0€.3 17 

0:163 20 
n,.. ........ ~ 
.. t l.;t v c. J. 

0063 22 
00 6::l23 
:!06 324 
::: 06325 
') ""'3"'" • ._. co ~ c. ':\ 

00100 0 
004110 

1403t6 
00100 4 
006276 
120316 
t40 J l7 
Ob10 1 0 
006273 
001002 
00621'6 
120317 
006705 
000000 

0303 1 6 
01 0 432 
0~~000 
00~001 
O =s ~OOl 

0 .... 0 ... 0 .... c. ~ c. 
076003 

C Q6 :i0~ 

0001 1 3 
000700 
0004 32 

006310 
006310 

016026 
056032 
016170 
005311 
056026 
146 032 
00 1004 
006327 

01E. 122 
00424 1 
146170 
001004 
005705 
0 01000 
00637'4 

A 
A 
R 
A 
A 
A 
R 
A 
R 
A 
A 
A 

E 
A 
~ 

·. 

4~60 
4561 
45E.2 
4563 
45b4 
4565 
4566 
456 7 
4568 
4 56'3 
4570 
4571 
4572 
4573 
4574 
4 .......... ,.J, -

4576 
A <; ·7 ? 
..,. •.J ( -r 

4 578 .. -- l""l ""'t ,.JOU 

458 1 

4582 
45 83 
-1534 

4535 

4 586 
4587 

45SS 
4 58'3 
4590 
4~31 
4~92 
45 93 
4 59 4 
.. ,~ 9~ 

4 -=:: ..... -._,='0 
4 ~ 97 
4598 

4599 
4 600 
460 1 
4 60~ 

4 603 
4 6 0 4 
4605 
4606 
460 7 

4 610 
4 6 ;. 1 
4·6 1 2 
4613 
4614 
4615 
4616 
4617 
4 613 
46!9 
•. · ,.., 0 .... ........ c. 

!> • .:: ,.., .., 
" "'toCC. 

R 4 -~ , b L.. ... . 

A 
A 
A 
A 
A 
A 
:1 

.:l 
f') 
• • 

A 
R 
A 
"" ... 

4625 

4 C.26 
4G27 
_, - ~ 0 .,-b ... v 

4 62 9 
4630 

4 631 
4 63 2 
t~-6..,2-

4 634 
463!:\ 
4636 
A6..., ... 
~ I..:.· ,.• 

'- .... 8 " b .;,., .., 

4 639 
4640 
46 41 

.. 

' 
! ... 

Y$RE ~S PROGRAM PAGE 65 LI ST ING PA GE < 777 :·· 

EJEC 
Ir'F NUC FG 
liOT O NU C 1 .. FG 
1FT VJ I F G 
Gf.H O VI tl FG 

~ ~··~··~ ~~ ~•••• ~~~~ ••••••••••~•••••••~•• ••~•~••••••••~•w~••••••••••••~ ~ 

T 

!='UNC T I Ot·l: 

EN TR Y: A 

E: s .,. 
• C K G R 0 

TO T E :; T I F AN ADD RESS 

-- TE S T ADDRESS 

CA LL ING SEQUE NCE : JSR T:SK, X 

u N 

IS 

D 

IN 

f.l D D R E S S 

T HE BACKGR'JU ti D 

( T K ) 

~ ~ 

.. E :<IT : IF OK• RET URN WITH A UNCHANGED ~ 
• OT HERWI SE , SET UP A MEMORY PROTEC T ERROR * 
~ * 
~ ~ ~ - ~·-~--~·· · ··~ ~~~ ····~·~·····~~~~·····~· - ······J · ~ ······ ~~ ··········· ~ TB " 
I " 

·- l' ~· ;, • J:.• 

ADD 
~II , ...,. ... . ' . 
JAZ 

JA ? 

~DD 
r .J r·1 P 

'v' S:LU P 
T:8K1 0 

\':!. LUP 
li $ !. L UP 
Y+4 

T:BK10 

V~L.LL1P 
0 • :>< 

ERROR IF A. LT . V$ LUP 

RESTORE A 

ERROR IF A. GT . V$LLUP 

RE STOr.. £ A 
R F.: T U R Ti I F 0 K 

~ ••••••r*~ ••••* ~~~~••~•~•••••••••~~--~-~ ~ •~••~ 
• ERROR - CONST RUC T MEMO~Y PROTECT VIOLR ,. IUN ~ 

~ ~ * ~~ ~~~~~~···· ~~ ~~-~ -~ -~-·-· * ~ ~ ~~~ ~-~- ~~~~ ~-· 
T E K 1 0 L D ::< ' ,.' S L UP P D! w~- X :~1 T 1 S 1 E A C KG~ C U N D ~.! 0 R D 

L D A r E K Jl1 P 
-.:: . , . " (I " "" M •• ~{\ 

TZA 
S TA . " " L 1.1 ~· 

1 ' X S T 0 ~·. E • .J M f' 
"' o • ... ... B "' ·r r .\•1i t1 

0 ' IN BACK GROUND 
~""""K .. ... ' 1"1-., 

• • 

S TX 
nt:: ~L DC 

:SET r.EALOC ~DnRESS TO 1ST ~ A~ KGROUND 

T~K.JI'I P 
VI l 1 
l'IUCl 

SET 
C rHH 
corn 
:::JF.: C 

P.S '3 
.. 

WORD 

FG 
FG 

···~~-- ~ ~······~····~··· .. ···· ~ --- ~,.~ --~--~~~···~·~·~····· ~~ ······~*~···· . ~ 

~ P R 0 C E S ! T t 0 R M A T D E S C R I P T 0 R < T I 0 ) * 
• 
~ FUtiCT I~N : TO FROC E SS THE FO RMAT DESCRIP10 R: T~ 

• 
ENT RY : 

EX IT • • 

ERRORS: 

DI RECT FI': OM F R S 
RFPT = CUR RENT BU r FE R 
W = SPE C IFIED }' . tFF ER 

+ BFPT/2. 

~ H\ F.: A C T f.. R P Li S I T I u d ( I: A S E ') ) 
.~'-'.-.. r:..:··""TEr. p· ,,·· rTIO"' f"''" E 1 '> \..o loK• .. • ·. ~- ~ . • • •·':- ! l ~r.•"'"t.;) 

DI RE CT TO FRS 
BF PT = ~~- 1 
Bf' WPT - ALE F" 
RW FUBrT SC) -- 1 IF' LOGICAL F' HYS I ·:ALL 'i POS IT!OHEu 

ER 1 I F W OU TSIDE LOG I CAL R E CO~D 

:8AC i<V2 

... 
~! 

;.: 

)i; 

'*' •.:; .•. 

· · · • ·~•• • • •• •· - • ~ •• • • ~• )l!•• ~•w-~ ••••• ~ --~••• • ··•· •- ~·• w• n • · ••••~ ·~ ·· ••••w w ·· ·w•w•· :l: .-or. ;y ~. ,.., ;or, ~ ;#. ;.,._ • , ~. w. ;., ~ ~. "lf', ;>p; ~. :~ , ~ "'- ~ ... ~ :r- ;..-; W. ~ :..; ~ Jill;: 'l J;< ,,.; ,.. • ;, ~ .¥. ;"9'. ~-.. •• •• ~ • .-. ;.v. .. ~ w. h: ~: ;ot; * ~ ~ ;.: .,.., ., , ~ .. ~!'< "' .~ ~. ;~ ,,.. ;,o. .r: . . ~': w; .'t": ~ •. , ~ 
..,. ...... , 
I .l 11 

T Q 'I T 
' ~ 0 

,- ,. .. J I 

c. •:.: '-' 
EQ iJ 
··• ~ , , r. " B • i :..J 'I • 1"'\ 

• ' ,.. A ._ t; : 1 

-J f) C• . '. 
";' T ~""• 
...;) . . ... 
SU B 

J /"-) t,l 
.,.. ,.., ~, 

~ 

.f. 

:t:F?T t SAV E 

E F P T , B 
<'r.\ ' '" B ..., ,.: I f .. J -

~~····lf. Y~·~---~ ~lf.·~· 
~ POSITI Ot1 F'OR W AR~ ~ 

·· ~· §.·· ~ ~~ ~-~~- ~ ~~ ~ -

LPL A 
nJ3 

' ,.,, I I 

- •. , i i 

• r-. '<' • !"' 
l..,_~ ... ... , L• 
J 

.. ,.., . . ~- . 
riO LP 

··~···· ~~·· ···· ~ ~ -~ ·· 
~ P 0 S I T I 0 i·i B A C K ~; iH< D • 
~~ ~ ---- ~ ~ -~-- --~ ~~ ;~ -· 

S A 'v'E 

GET I • .... 

:SUF'n: r< CHAR FrR 

C G NV ~PT F ' R~r4 BA!E 1 TO BA$L n 
S T ~~ E AS BU ; F·;,: R ~ H ~~~C TER P O!t; TE R 

T E .... T :0 I R ,... " T ' .• ~· 0 ·- ~" .. c.'· ,.,, 0 ~· ! T I '1 •.! ~' • ' C.. '~ ' oj 'l r -> -

YE :S: 
r;.J L". ·~ I .... G T r ... , < - '- 'J. ·~I"l - RECOR D BY T E CO l.J NT 

1/ J..l Of' '"\'• • ·n[ 
.__~ • ._ .. J. - !U. C ORD / 

. ' ..... YC 

\·' 2 
\·' ·=· •.. 
I I . -, 
·.• c. 

n 7 
·~ ' 
~-v/ 
q/ 
•. ' 
.-. 7 · .. ' . 
r ., ' . . ' 

,··! 7 .• . 
iJ 7 •. ' 
1·, 7 
·' ' .-. 7 . . 
(I '"; .. . . . .. ..., 
IJ ' 
07 
(I;"' 
.. ., 
l' , .. 
IJ 7 
07 
(• 7 
- ' 
0 ? . ' ) u , 

,.. ., 
'~ I 

07 

" . 

..... ... ' . . .... ,• 

' ) ~ 
1,_. / 

,. .. , 7 
•.. .. 
.. • J " . OJ f 

. ., 
u •' 
07 

•7 ·- ' 07 

i.' .. · .• ~ 
' ' 
I
, . 

...; / 

' . 
I • · ,-,. .... , 
.... .,. .... 
(• ~ 

' . .-. -· ' . . 
! o ..... . · .· 
: . " .· .. 

-I I •"' ._. .. 

••• ':"J . .. 

.-. . -:: -· . 

·-· . .. -.. ' .. 
(: ., 

.. 
. .' .' 

•. . .. 
:: ? 

' I .. l . . . 
.. ' 
tt· 
. -

J / 

r. ·:· ,. ' . ... '"':"' . . .· 

t"-: • ' . :" 
'7 ' . .. 

' .. . ' . 

. -· ; . ... .. ' 

) ;; . 

;; 7 . . 
.~. -
' I ,•' ,, . 
t • -: .. ·-· .. 

04560 
045E. J 
0456 2 
()tj.56 :·~ 

0 A , . ' fl 
~.,. . .) t· ""' 

0 ,<= ··.: 
:J. '~' b ., ,1 

" 4'"(:•" u .;; =· 1:· 
n 4 C ·· •·: IJ ._1 t o / 
• 4 5 .. ,•, u '· ~:. .:. 
. 4 "' . ·::. u ~-' f.:.. ... 
04 570 
0 4 5?1 
04572 
04

.,., ,., 

._1 , .:.· 

04574 
0457~) 

(14576 
045? ;· 
0 45 78 
04 5 80 
0458! 

n 4 c: ,., "' 
IJ ·J 0 ,: 

1·, 4' c; () . .., .. ..... v ._, 

04584 

04595 

0 45 S6 
0-4 <:

1 
o':\ 7 .... ,,., .. 

" 4 c:' ~.=, .~ l.l ...,, ,.• 0 

, .. t 5 q ... u ... . . .J 
,., ..e ~· .-. r 
iJ ,. ·-• ;; r . 
n\.1 4 c."' ;_;, .: 

._,l .... ( 

;J 4 .) . .::, .:. . . ... .. . 

r, "' r-- r· -=· v -r _.v.__ 
· n ,... ~ t"' ...... 

·-· '1' t• l_l .j 
f'l ,.1 t: "j ·1 .., ""t ... I_; f 

r -1 .,... ... , r-• .J ..,. '=-' .. • • •. 
-, A 6 ... • ,_. ""t ,_, •'J 

.-. A .• ,., • 
1..! \ b t· . 
• 0 .... f: t"'! •:"· 
.. •"r-• v·- · 

(r'i.::"' :. .· -,' .. . ... . 
. . ;.,: 1 ' -· ~ ··' ~ 
(•4.::~:· .) •.• •l l • 
,· . ..; . .: .; ':'~ 
• .. · r·.I ..L · , ' 
·j ,; ,·: 4 • • ; 
· - ...... ._. ,!, -~ 

,·, ..; .:: ..; , ...• 
' I I '·•' ' •, • 

~· .~ ! .. · ·••· ·• ·-· ...... 1:• .l •• 

~ . . 1 .. • • • • • 
·y t:. -!. .... 

r . • .,.- ., . , : ... · ~ e_ .-
, I ":\ ,:: .-.. ' .... . .. , . -· . . . . 
f': ·' ' ~· .' 1: 1,•-rC•• ··· 

'·4 ··:· . ·-· "'-' . . . . 
t.A:··- · · d ..... •..:· .. ·' . 
,• A • -:; ~ :,: .... : .:._. 

:'0 A ~= ~· •:-
\1 ""<f' ~· .__ • 

'· tt .-"~"'1"" 

·~ •-to ':• ;, 1, 1 

r~ ,.4 .0: ·") • 
·-· I' •..:· J t 

n t! C":'--
._, ~ ;,_J •.J ~ 

:"1 4f.:'i':' 
..} '--" - · .j 

r.A..- ' ) .·1 · • ·+ ·:::.._ ... 
:1 , .:-,. '? ..:.., 
v '"-1 .... . 
,~-: "':•-

,_. L,i· · - · o,J - · .... ... ~ ...... -:
·~: ~ ,. ·-· .. :• ' 

" ·' .- . ·, ,., 
!.) .... r.:l -.:· . ' 
•, " ~ I ' 
: •• '- ~ f_.:o \.1. :. I 

"! I~ (., ,-1 '! . . .. ' . 

----- -- ----------- --·---·-...-..·---·--.. --·------·-··· . - ~-.. ------ - · _ .... __ ·- - ---------.. ·-- · ---- -·---·---·- -~ ... - ........ ---- ·. ---~-----·-· ___ .. _ --- - . . ·-·- ·--- - -- -- - --
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E.2 YO~TE~ LISTING - YtRERS PROGRAM ·PAGE 66 LISTIHG PAGE < ?78 ) 

00632 7 016026 A 4642 TI010 
006330 00434.1 A 4643 
006331 126027 A 4644 

LDA 
LSRA 
ADD 
SU B 
J~P 

BF'PT•B 
1 
ALBF',J 
APBF',B 
TID20 

GET ~DRD PO S ITIDH 
GET ADDRESS 

0 0 i3.32 1460 20 A 4645 
C0 6 333 001002 A 4646 
0!16334 006361 R 

:)0633 :5 
006336 
··06'"'"'7 t_, ..) ~ 

:J063 40 

036010 A 
01~015 A 
146142 A 
0 :51:.14::5 A 

00 6341 016027 A 
')063 42 12614 3 A 
006343 0:56027 ' A 

!J 0 6 ::: 4 4 0 1 6 1 5 4' A 

4647 
4648 
464'3 
4650 
4 6 ~1 
4 652 
46:53 
46:54 

4655 

·. 8t:.3 4~ 056033 A 
006346 0064~1 A 46~6 
'jQ 6347' 0063:5 2 R 
0063 ~ 0 110424 A 46~7 
306 3 ~1 0 561~ 4 A 46~8 

·······~ ~ ············ • REPOSITION BUrr ER • 
·········~·····~~~··· LDX P.D F'C!h I 

COMPARE ~I T H BUFFER START ADDRESS 
EXIT IF STl ~ L IN BUFFER 

LDA 13, X GET BUFfER RECORD NUMEER 
SU B F'BRC ;B 
ST A PREC ND•B BACK UP FI L E 
ADE EB ALBF'•PBSZeALBF BUMP LOGICAL E Uf F'ER ADDRESS 

MUV~AB RWF L,SAVE+l S A V E FLAG IJ 0 R D 

ARS1' +WR,TI01~ WRITE 1 

RBS YES. SET R[ AD lEFOR£ WRITE FLAG 
RWFL,J · 

46 59 TIOHS 

BT 

ORA 
STA 
PUSH.J RFL REPOSITION fi LE 

0063 ~2 00601 0 A 
C06353 00~722 R 
0063 54 006505 A 
0063:5 :5 00:5042 R 
C06356 016033 A 4560 
00 6357 .110426 A 4661 
006 360 056154 A 4662 

SAVF:+t,B 
scs 

4663 11020 

LDA 
URA 
S TA 
DABB 

RWfl., B 
AL BF .. BfWPT 

0063 61 
0 06362 
C06363 
!J0 6364 
00636:5 
006:3 66 
0 ~ 63 67 

016027 A 
0 0:53·11 A 
0 56 0 2~ A 
016020 n 
126143 A 
146027 A 
056144 A 

006370 0161Zi A 
00 6 37 1 056123 A 

006372 00::5001 A 
006373 0~6032 A 

4664 
4665 
4666 
4667 
4668 .. 

4669 

467~ 
4671 
4672 

~ 0637 4 0 16026 A 4673 
~063 7~ 14603 2 n 4674 
C0 6376 OOtOlO A 467~ 
006377 C0 11C!l R 
GJ64 00 0160~ 2 A 4676 
00640 1 0 4603 2 A 4677 
006402 0042~7 A 4678 
006403 001004 A 46 79 
'J06 404 00 63?4 R 

468 0 
006 40~ D06ttl0 A 
00 6406 001173 R 
00 64 07 006~0:5 ~ 
006 410 00:504 2 R 
006411 001000 A 4681 
0 0 6 4 ·1 2 0 0 6 3 7 4 R 

. . 
LDA 
ADD 

• S1Jl3 

f.'1F:Sf•l 
t:>BSltB 
ALBr•B 
~I!WC•B 
LRSZ1LRWC 

. . . . 

ST A 
MO'Y' BAI 

ZAB ~AVE 

·······~ ~ *·····~~ PDSIT IUtl LOOP . . • 
~·······~······~~ TIDLP LDA BFPT•B 

S U B •: 'I'·' "" B ..... ' . -, 
JAZ F' ~Se ~ 

LDA 
IN R 
L".L A 
J A !'i 

PIJS HJ 

. 
JM P 

GBA 

Tlr.lLP 

RESTORE rLAG WORD 
SE"!' CLEAR SUPP~ESS FL~G 

INITlALIZE BU FfER ~ORD POINTER 

REINITIALIZE PHYSir.AL WORD COUHT 
AL SO LOGICAL WORD CGUNT 

ALSO CH AR COUNT ER 

EXIT TO F'ORM~T SCAM WHEN DONE 

lUMP CHAR CCUHTER 

WO RD I:OUt~DARY ? 

YE S . GET NE~:T BUrF·rR ADDRES S 

LOOP TILL D J N~ 

07 04642 
07 0464 3 
(' 7 04644 

' 07 046 4 ::) 
07 0 4 6 4 6 

07 04647 
07' 046 4 8 
07 0 4 649 
07 04650 
07 0 4 '6~1 
07 0 4 652 
07 0 46 53 
07 046~4 

07 04655 

\12 07 04656 
• 

V2 07 04657 
0 7 04 65 8 

V2 07 046 5 9 

() 7 0466 0 
V2 0 7 0 4661 

0 7 04662 
07 0 466 3 

:17 04664 
0 7 0466~ 
07 04666 
07 0 466 7 
01 0 46 (.8 

\:7 0 4669 

07 04671) 
0? 046?' 
~j? 04672 
•1)7 Ot!673 
u7 0 4 6?4 
07 04675 

C;" 04676 
(17 0467 7 
07 04678 
iJ7 04 (.7':~ 

Y2 07 04(:.80 

07 04 68 1 

4682 EJ £ C .0 7 04682 
4683 •••••••••~•••••~•*••~••••••••~••~•~•••••••*••••••~~••••~"•••••••••••••• c7 94683 
4~84 • • ~~ 0468~ 
4 6 8 ~ • T E R 11 I N A T E < T R M > • :; 7 C ,, 6 8 5 
4686 • • 07 0 468 ~ 

46 87 • fUHCT I DH: TD rR OCE SS A TER11ItiA TE <$ND > CALL • 07 046B? 
46 88 • • 07 04688 
4689 • EHTRV: NO SPECI AL CONDITIDHS ~ n7 0 4 681 
46 9 0 • • 0~ 04690 
46Yl • E~IT : LOGICAL BUfr£f< RECYCLED GN I.JR!l E t.: (? 04691. 
4692 • EXIT OP P~SHED Y2* 07 u 4692 
4693 ~ I/0 DP P~SH[D Cti T£R11INAr E LIRIT ~ NON-LOGICAL V2• 37 0 4 693 
4694 M ~ 07 C4694 

4695 ········· ~·······················~~·~*··~················~~···········~ 37 0 4 695 C~ 6413 0161~4 A 469 7 TRM ~ DA RI.Jrl•B Y2 0 7 04 697 
00641 4 11042~ A 4698 ORA TRS SET TERMIN ATE FLAG V2 07 046q8 
006415 056154 A 4699 S TA RIJF LoB V2 07 C469g 
006 416 006441 A 4700 BT ~R S T+LF•TRM20 TEST LOGICAL FIL E V2 G7 04 700 
006 417 00644~ R 

470 1 
4702 
4 703 

00 6420 006440 A 4704 
00 64il 00644:5 R 
00 6422 0064~1 A 4705 
00 6423 006431 R 
006424 ' 0~61:54 . A · 47'06 · 

4707 

!11!1! !It •••• , )!! "' ••••• , 

• LOGICAL riLE ~ 

·······1'-·······!1! BT AR S T+RM,TRM20 

BT 

ST A 
P 1JSHJ 

OR ! T+loiR' TRI'Il 0 

RlolfL,B 
RCL 

Rt1D ? 

YE S. loiR ~TE? 

YES. RECYC lE LCGIC~l BUrrER 

- ---- ---

• 

V2 

V 2 

07 04?Ul 
. .J ? 04701-.' 
r7 C4708 
07 04104 

l' 7 fJ470!"i 

0 7 04706 
0 7 0 4 70? 

.. ...... 
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E.2 YO~TEX LISTING 'i/$R£RS PIHIGRRI'I PAGE 67 LISTING PAGE ( 779) 

fl064 Z:S 
0864 26 
l: 'J 64 2~ 
006 430 
006431 

(! 35432 
006433 
('0 6434 
00 '4""'"'" . b ..;: ...... 

006 436 
0 06437 
80 G4 4 0 
006 441 
C~54\12 
.1""! f'l ~- .:! .1. ~ ,_, - ...... ---. --,.. ..... 
006444 
nnc44.:: v u- .J 

nn ....- t1.1r. 
I..• ._. -· ---. ,. o..J 

;J06447 

0064:il 
COS452 
0 ~1 6453 
0 06454: 

OOS4~~ 
C06 4!5 6 
~·!)6 457 

C06 4E.O 
00646 1 
1"o QC4C":' 
'J '~ '-' '-

•"' 0"' 4£·:-·- · \:...' C• ...,., 

~"> Q C:.-11: ~ 
· - · 0 ._ • ...,. '-' ...... 

7'J6 465 
CJ6 466 
005 467 
o~e. ~~-70 

COS 17l 
~ 1"'\C A..,.~ 
- +J ....., a;., '-

:J0€. 473 
f'. -~ .... ... ..., 4 ;_ .. ) IJ .... , . 

005 475 
GO S476 
r;,..,,- .... .... -:o 
. V W Ltt' r' 

8 ~6:500 
noe. c-n~ ·~ .J ...... 

'"' ... . ... 0? J,l\..lb-...• ... 
,....,..,... .. 0 ... 
' - · .I ;:, ..J ..::; 

'' ""'504· .... v ._,. 

')'J6505 
0 06506 
;:) ()6507 
0 06510 

006 511 
0 06512 
' · '1" "'1'"' ;_, '.. Co ._l .:. 

.1 06514 

··· n ~ "'l"" ,_. .. -:> ·-· • ·-· 
o"'t - ·" C' 't .·• 
"'.. .) • ::.· •.• J .L 0 

00 •55 17 

00 6 520 
006~21 
006522 
:)i)6~23 

006~24 
006~2~ 

.. 

00601 0 
.o 0 ~464 
006505 
OO !S042 
036010 

016122 
0550 0 0 
015002 
007401 
006410 
006441 
007400 
016160 
003001 
!J OE- 504 

A 
R 
A 
R 
A 

A 
;:.) 

A 
A 
A 

4708 
4 ?0 9 

4710 
4 7 11 
4712 

,17 1 3 
4?14 
.,.71 ~ 

TRI'I10 

'i :i:i003 A 4716 
0 1 0422 A 4717 TRM 20 

n--.·c · · u..jbo.lb 

035000 
005344 
0~5000 
00~041 
1)36016 
05 50 00 

01€.1~4 
0 0 6 441 
006465 
006400 
000101 
036010 

01614 :::: 
055000 

A 
A 
A 
A 
A 
" H 

A 
A 
R 
A 
R 

A 
A 

4713 

471 9 

4720 

4721 
4722 

4723 TRM30 

LDX 
tHlVIAX 

LDA 
SOF 
B T 

RDF 
LDA 
'-'0 L-" . 
STA 
LDA 
PUS HI=' 

TRAB 

BT 

LDX 
MO··lt ~X 

T.;:A B 

' 

ADFCB,B 
LR:sz ,o 

':) .. ' 
'- ' ;c, 

ASF.T+s,•+3 

S V i<: E C tt • B 
TR MI 

3tX 

RWFLiLF'tTRM30 

ASET +RI'ItCAI'I 

t:DFCBtB 

R W F L , W R , C A tl 

POir'iT X AT F'CF; 
L 0 A D F C B < 0 > ll I T H L 0 G I CAL 

GET ACCESS MODE FR OM FCB 

SET OVFL IF SEQU ENTIAL 

R E S T 0 I~ E R E C 0 R D N U r•t J3 E R I F 
OTHERWISE :.!PDATE 

STO RE IN F'CP. 

PUSH EXIT OP 

LOG I CAL ? 

YES. , .. . I y 
t- 1-. ; IF 

IF' !'!fH'i-RMD • ~ET 

EXIT ON READ 

RMD 

FCB ((!) --

RECURD 

DI REC T 

P .... ,. 7 
L ._., ~-

S:IZE 

V2 

\.1 -=· y ... 

V2 
1 I .... , 
v .:. 

D . 1 

1:7 
07 

. '] 
tJ ( 
' 7 IJ .. 

1
-• .., 
) ... 

07 
fl7 . . 
lj '7 ' .. 

fJ7 
.... 7 
·-· ' 
~ .., 
..... ,.· 

04708 
04709 

1) 4 710· 
fl-" '71' • "'T ' J, 

fl .-. -;o 1 ·:) 
-~· · ····· 
.,4.., . ... , J. ,. J. .:,. 

0 4 71 4 
r 4 7 1 c u ,. .j, .. .) 

0471t. 
0471? 

07 04?1'3 

t) 7 ... ( 

r, '7 ·. ( 

.~. ~., 

:_, ' 

( -~ ' ~ c• ' 

0.:+ 7 20 

0 4 ?21 

(; 1 -;o ·: · •• • 
OJ ,, ,.. t_ ' • ' 

016154 A 
005451 A 
000101 R 
00 6412 ;; 4 724 BT EXI T FOR ENCODE/DECODE PD 0 7 
000101 
!J1046'~ 

036016 
035000 
no r...,,., ,, 
'.,1 • .J ... :- .... o..:-

055000 
noc:-~ .. .. 
;,. -~ '·' .... .i 

R 
.~. 

" 

A 
A 
. ... 
H 

A 
A •• 

036016 A 
055000 ~~; 

001000 A 
000 10 ! R 
C16121 .:-; 

006010 A 
001561 R 
C06SOS A 
00 5042 R 

006C l 0 
001 1 73 
00 6505 
0050 42 

Gl61:54 
G064 11 
0065 2-:-. 

A 
R 
A 

~
!1 

A 

036025 A 
0 1 5000 11 
G36113 A 
055000 A 
00 1 000 A 
00650~ R 

4725 
4 726 

472l 

4728 TRMI 

LD~ 
P'J SKF 

JM? 

L DA 
4 7 ·:.·-=> t:' •c- c .. .... .... ·-._; .. _ 

Cir.J 

CAN 

LR E CI'Hh B 

WR JT E LA~T NON- :...nGICAL RECORD 

EXIT TO ., "' •• "r. ·r· y (] \: .;, r .J it. "' 

4730 ~~~•~••~~~~••••~~••••~••••*•••~~Y••••~•*• ~ •••s•~~~~••••~~ • ~••~• ~•~~•~• • 
4731 ~ ~ 

f : 7 "' ,· 

(- 7 .. ' 
·1 . ., v; 
0 ? 
• f ~; 
1,.;· ,. 

. 4 ~ - .. l l . .. . .... •·. 
,. t:.. ·- · 

. . . r 4 -- .- -.J •. · c. r::. 

;, 4 7 ·:::- ( l 
' J •• .. _ ..... 

04?2 ) 
1"1 .1 ~-. . ~ u "+ i .;;. 1,• 

.... ,1 ·~· -': • ! v , .. .. ........ 

~ N F' 0 R 11 A T T E D I N P U T I 0 U T P U T ' I v I 0 ) * !) 7 0 4 7 ··;. ·:-, ,. ..._ . . -

4-734 ~ FUNCT J Or-l: 
4735 !« 

TO ~ROCESS· UNFORMATTED 

4736 
4 737 
4738 "-

ENTR Y: 

473'3 1« EXIT • • 

ITEM AD 
BF'WPT --

LIST lTEI'I 
ADDRESS OF 

ADD RES:S 
DATA WO RD 

TO YSrORTIO THRU GNL 

1 1'1 BIJF'F'ER 

47 4 0 
4 74 1 
4 7 4 3 
4744 
4745 
4746 

~ * 
~~~*···~*~~···~~-~~············~~--~~--~-~·-~·~·~~~·-~·~-~-~*~~~·~~·~·~ 
-~~••••*~*z•••~~• 

4747 

4748 

4749 
4750 
475 1 
4752 
47 53 
47~~ 4 

4755 
47 56 

• T RRN SFE~ tD OP ~ 

- ~~·~·* ~ ~~···· ~~~ 
UID PUS HJ Gf~L 

PUSH J l 

TS:A F. 

·······~ ~ • Ifi PUT :1! 
~·'l'llllr«liE•* 

!. :l X 
LDA 
LDX 
STA 
J •.• ,... t I :' 

GBA 

~ W F'l_ , ~~ R , U I ~} 4 

~F:..IP T,B 

r..: ' X 
I 'fE.MA Dol~ 
o~x 
UIO 

GET NEX T L!S T ITEM ACnRE SS/FXI T 

GET 

TE S T ! NPU T OR OUTPUT 

POINT X AT DATR IJORD !N BUFFER 
GET DATA 1-lO ,..,_D 
POIN1. X AT ~ IST ITCM 
STORE INPUT nATA WORD IN LISl' ITEM 
LOO P UNTIL 1JGr·: E 

\ ' -. 'C. 

'vi -=· ,_ 

. -. ··; . _, ,. 

') .. -. ; ,. 
.... -:• 
' J ,· 

·-· . 
:"1 ,7 - . .. , ;·· 
.-, ? 
' I •' 

.·, ~ 
_; ,.· 
.· ' 
I • /' 

. . ' 
r· -.:-. . 

. ' } 
J) •• 

.... ... ~ , ... ..... 
I) "'t •"' .. :• . . 
,.., "" '":'-' .. ~ ... 
0,.1 ~ .. ~-' ·-. 

•*• ... ..., .-. •: .... ~i..:; ._ : 

(.' 4 "" '') •: 
-· .. ·- · 1 ... 
' . ~ .. . 1"4~ , ... , - ,. ·-· .. 

r 4 ~ ' . I · .· ' j i I •.· ~ . . 
-· "7 4 · :J "T f' ... . .. ... .., .~ ·, 
•..' ...,. ... . ., .. 
' "' ' 7 ' I u ' ·! .· t:.: . .... 
;. -~ -, -· ~ -=~ 
.... "t ,• . , ·- · 
,.._ A ~: ,,j -

·J "t,. • 4 1:.~ 

(J 4 / 4 :·· 

0 ? f) ~t ..... 4 8 

r. -· ; { 

I 'I :,_: ·- . ... -; 
' .• 
... ":0 ,, / 

(r? 
' .., ._, .. 
. .. 

, . ' 

') ~7'"• t "r ..) ' t 
,.. c, ·.,. r e 
- t ' ·-' ·-' 

!J 475 E· 

- ·~---~---~- ----· ··-0.··· .. ·· ····-·· ... '· .... " ... " --· - ·· -~·--... -·-.. ·---... ~.... . .... -......... _ .... __ ,....,_.,_, ..... __ ......... ____ .., ___ ... ,_ .... _____ , __ ...... .. ~.--,.--- .............. ,. ,. .. - ·-·--· -·---· .. - _.._. ........ -.......... ~ ... · ... ... ... -_,_, _______ .. ____ .._ ............ ........ , .... -.--... - ·- - - . - - ~ . - -·- ~ -~ 
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E.e YDRTE~ LISTIHG Y.RF.RS PROGih'IM PAGE 68 LISTING PAGE < 780 > 

47:57 
4758 
47:59 

•••••••••• 
• OUTPUT • 

0 06SI' 036113 A 4760 
0 06:527 01:5000 A 4761 

·0 0 6 :530 03602:5 A 4762 
00 6:531 0 :55000 A 4763 
006 :532 001000 A 4764 
006:533 006:50:5 R 

•••••••••• 
UIC4 LD X 

~DA 
J,..DX 
STA 
JMP 

ITEMAD•B o.x 
BF'~PT,J 
o. x 
UID 

P 0 I H T X AT. L I S T 
GET DATA UORD 
POINT X AT DATA 
STORE DA TA IJ:JRD 
LOOP UNTIL DOH£ 

ITEM 

UDRD IH IUFF'ER 
IN OUTPUT BUFFER 

07 047~7 
07 04758 
07 04759 
07 0 476 0 
07 0476 1 
0 7 0 47 62 
Cr i' 0 476 3 
07 0 4764 

006:J34 R 
006:J 34 R 

006~3 .4 016202 A 
006:S3~ 0:5603 0 A 

006 :536 01612:5 A 
00 6:53 7 0 :560:52 A 

006 :540 016002 A 
0 06:541 O:J602 1 A 

476:5 EJEC 07 

4766 ·······~-~·······~·····························~·······~~~············· 07 4767 • • 07 
4768 lll P R 0 C E S S X r D R M A T D E S C R I P T a· R < X 1 D ) * 07 
476 9 • ~ 07 
477 0 w. F'UtfCTIO N: :To PROCESS THE FORMAT DESCR I PTOR• NX lll r.7 
4771 • • 07 
477 2 lll EtHRV: DIRECT FROM FRS • 0 7 
47 73 • H = FIELD ~IDTH • 0 7 
477 4 • • 0 7 
477~ lll EXIT : TO F'RS lll 07 
4 776 lll • 0 7 

477 7 ·······························~-~········ ~·······~······~·······*····· 0 7 4(7~ XI N ~QU ,.. 07 
4780 XOUT EQU • r.7 
4'782 MDVBAB : BLNKltiCHA~ LOAD BLANK AS REPEAT CHARACTER V2 07 . . . . . 

I 
' 

0 4 76 5 
04766 
04767 
0 4 768 
0 476 9 
04770 
04771 
0 4 77 2 
0 4 7 73 
0 4 774 
04?75 
04776 
0 4 777 
04?79 
04780 
04782 

47!3 MOV!AB '.N' COUNT SET REPEAT COUNT Tn N 07 0 4 783 
• 

4784 ' MDVIAB ABSCB.ASCB SET SC B TO BUF"F'ER 07 0 4 784 

478:5 P USHJ R CH RE PE AT CHARACTER I/D N TIME ~ V2 07 04785 
00 6:542 006010 A 
00 6:543 00:5411 R 
006~44 006::105 A 
006 :34::1 QO:S 0 42 R 
00&~ 46 001000 A 4786 
0 06:5 47 00047~ R 

. ' 
J . 

JM? RESUME FORMAT SCAN 07 04 7 86 

• 

·. 

.. 

4787 EJEC 0 7 04787 

4 7 88 ·········~······················· ~·····~~········~·····~·~·····~······· 0? 04788 4789 • • 0 7 0 478 9 
4790 ~ P R 0 C £ $ S 2 D E S C R I P T 0 R < Z I M I l D U T · > • 07 04790 
4 79 1 • • 07 04 79 1 
4 792 • tUH CTI DN :._ TO PRCC £SS THE 2 FORMAT DESCR IPTOR: R? W IE 07 0 4 7 9 2 
47 93 • • 0 7 0 479 3 
4794 • ENTRY: DIRECT F R0 1'1 F'RS w. 0 7 0 4 7 9 4 
4 7.~ 5 !r. U T :: IJ T ll TAL F' I E L D IJ I :!J 1' H !F. 0 7 0 4 7 9 5 
479 6 • IIBSZ ~ nVTE COUNT or S ING LE LIST ITE M • ~ 7 04796 
4797 • ITEPIAD = ADDRESS OF LIST ITEM »: 0 7 0479? 
4798 ,. RUF'L <BIT UR> • 0 READ • 0 7 0479S 
4 7 9 9 • ,. s 1 1J R I T E • 0 7 0 4 7 9 9 
4800 • • 0 7 C48 00 
4801 " EXIT: INPUT t DI RECT TO FRS II! 07 0 480 1 
4802 * OUTPUT: DI RECT TO FRS THRU DBC • 0 7 04802 
48U3 • .. 0 7 0 48 0 3 
4904 ··················~············,.·····~·~· .. ~· .. ··~······~·*~~·-·········· 07 0 4804 006~:50 

006::1~0 
R 4806 Z IN E~ U • 0 7 0 4 806 
R 4807 ZOUT EQU ~ 0 7 0 4 80 1 

00~001 
OS6107 

480~ Z~ B AIBUr-1 SET LIST ITEM SCB<3 >r.O <BY TE COUN T> 0 7 C480 9 
A 
A 

~81 0 
C 0 6 ~s'S 2 0 1 6 1 1 3 A 
006:5:53 0~6110 A 
0065~4 016171 A 4811 
006~~~ 005111 A 4812 
006 :5:56 0 0 4301 A 4813 
006:5:57 146101 A 4814 
006~60 0:560:5~ A 481:5 

O 'J 6561 016202 A 
0 06~62 0 :5 60 3 0 A 

0 06 :56 3 006010 A 
00 6:564 00 :5411 R 
006:56:5 006:50~ A 
0 0 6 :5 6 6 0 0 :5 0 4 2 ~~ 

006:SG7 
0 06:570 
00 6:57. .1 

' 

016154 A 
006411 A 
00663 6 R 

4816 

4917. 

4820 • · 
:.. · •>821 Zl01 

0 0 6:572-
006:573 
006:5 74 
0 0 6~ )'~. 

b0,010 A 
0011-115 ~ 

0 0."6 5 0 ' .-:: 
O.D~O 42 R 

0 06~?6 006010 A 
006:::17-7 006667 R 
006600 1106~0::5 A 

4822 

MOV!AB TTEMAD•AIBUF' . SET LIST ll EM SCB Cl l =ITEM AnD~ESS 

LilA 
JA~ 
ASRA 
SUB 
STA 
MDVB;.I 

PUSHJ 

I tlPUT 
P C:> HJ 

PUSHJ 

Wl•B 

1 
IIBSZtB 
COUHT•B 
RLNK1,BCHAR 

<A>~BYTES TO PROCES : 

EXCES ~ IVTE~ 
S LE~ THRU W/ 2 - IIBSZ CHAR 

RUFL,~RtZ104 I/U TEST 

C::BC GE T BU F'F'ER CHARACTER 

ZI D6 I~ Pu1· CHARA CTE R TE~T 

07 04810 

C7 0 481 1 
07 0 481 2 
07 0 4S13 
07 04814 
07 048 1 5 
01 0 4 81 6 

0 :'" .) 4 817 

C7 04818 

0 7 04820 
') 7 04821. 

':1 7 0 48 22 

. . 



E. 2 VORTEX LIS TI HG 

0066 0 1 00~0 4 2 R 

006602 
006€. 0 3 

001.:.604 
D06605 
~o ··-n-
' · t. b v b 

n o--u-~ 
- b b ' 
006610 
':'06611 
006612 

006616 
006617 
(' ""<!?O .I '•' :.., '-' ·' ~· 

~! I) 6 6 <2 1 
0 0 6 6i2 2 

~l 0 662 5 
C06626 ..,n..., .... -
·~· J obc.r· 
OOS630 

016030 
056111 

!tltSl.71 
U01010 
006623 

A 
A 

006010 A 
000115 R 
OOE.505 A 
005042 R 

006010 
00661;7 
006505 
oo~04c· 
016111 
004204 
1 2 60 30 
0 5 6 1 11 

,, 
"' ,.., ,., 

016013 A 
056021 A 

006010 
003557 
006505 
005042 

A 
R 
A 
R 

4:323 

· 4 82 4 

4 325 

4 826 

4 1327 
4 828 
4 829 
4 830 
4831 Z I02 

483 2 

4833 
0066:::1 01E.l71 A 
••• I"'! 6 ....... ... ..• ._: c ..:· c. 

·> " 6 ~ ""4 ·-· v u '-' 
(• r , ~ ' - .:._; ·-· ~ '=' .:J ·-· 

1)06636 
" 0"'6""'~ ·- · (J ~ t' 

806640 
... :~.S641 
l-06642 
O:J6643 

,·, n C E A -' 
;: . ·-·· • "+ '=" 
' . • ·, "' " · ,, ? 
-..''--''""'\;,0'"'' 
!)~:6650 

0061.;51 
0 06652 

,-, .... 6 ,. .,. 4 
1_1 ·- · c ...... 

OC:6G55 
806656 
.. " .... , ,.. ........ 5-
'-, ._, '.J t'J • r 

0 0 E.SC.O 

(•0666 1 
::· 0 6 6 6 2 
iJ06663 
0 06664 
0 0 t.:,665 
•'"6"66 • iJ 0 

···""E6 .. 1 .. • v 0 • , . 

~06670 
. 0 - .... 1 u t.E,,· 
''1"''6.., ... 1 .. 1..1V t'C. 

:J06E.74 
.,.. ,-. tt:_ 'If:_ 7 -: 
.... ..., 00 , -
,., " ,. £ .., t:' 
•~•UQO~O 

006677 
::·~S700 

(;06701 
(;06702 
..... r, C: -, 0 "" 
'J ... • ... • ,. .:;, 

006704 _ _ ,_0 _ 
!J lj t;:) ·"" ~ 
.... -. c: . .., 0 6 
'.VVI t 

00~707 
"' '.16710 

0067 1 1 o"'l..-, ,-...,.., 
._ •. _.~,.;,,. lC. 

,., 0 ,. ~., 1 ....._ 
JJtOIJ. ·.) 

1)06714 

"O'C'l ,.. 1,.1 I i I ;; ~ 

00 • .,. ..... 
b . .J/C.. 

001000 
001!.00 

016013 
056021 

006010 
n n• _,.ct,.. 
UUli..JL.t 

C06505 
00:5042 

006010 
.-. n ' ":11 1 ·:· vvf:., AV 

nr..rf:':o "" 
v 1J r:· ...J ·- ' 

00504;~ 
0 1 6111 
00430 4 
016111 
CC6150 

R 

R 

A 
A 

A 
R 

4834 

4836 

4 339 

A 4:3 4 0 
A 48 41 
f;1 4 842 
i:~ 4343 

000177 ~~ 

006010 
006713 
006505 
005042 

006010 
002€.46 
006,505 
00 !5 042 
(10i00.0 
006636 

(4 

R 
A 
R 

4 845 

4S 4 G 

• 
Zl 04 

016030 
006140 
000260 
001004 

4 848 ll! 

4849 Z I C6 
4S:iG 

' ... 
056030 A 
140471 A 
00 1 004 A 
006711 R 
1 4 0467 ~l 
ClO 1004 A 
005708 R 
14046? A 
001002 A 
C05703 R 

4 85 1 

4852 
4 0 & ,' ') ._, ..... ~ 

4 S55 
4 856 

4:357 
4858 

()06120 
i)00020 
056030 

A 4 859 
A 
A 4 SGO 

4861 ZI0 7 
001000 
~O·HlO 

016111 
00612":1 
000260 

A 
A ,., 
1'1 

4 SE.3 
4864 
4865 

• 
ZIOS 

MO VBA:B 

F·USHJ 

PUS HJ 

LDA 
f-ISL A 
ADD 
srr.. 
T'IOV BAB 

PUS HJ 

T NZ AB 

JMP 

OUTPU T 
r10V B A B 

PUS:H J 

LDA 
A<.:; fHl 
L D t~ 
Ail A I 

F'USH J 

PUSHJ 

J MP 

c r. c 

I CHf'Hh! 
4 
BCHA R.B 
iCH::! R•B 
HISCB,ASCB 

PC H 

wT , z iDl 

fl I SC B, &:I SC B 

ICC 

-,I".., L.. .. : .:;, 

IOH) R, B 
4 
ICHA RtB 
01?7 

Zl08 

.. 

·~ I n 4 • • i.J 

LDA 
IHP UT CHARACTER 

B C :J HI':, :B 
:O: li:S I 

JAN 

STA 
"' I ' "' oJ .., 1:• 

J ,.. r·· t l , 

SUB 
JAt'l 

SU B 
J AP 

~ I: D I 

... T .... :>.H 
PDPJ 

• 0 • 

:e c::."l R, B 
TEN 
"";o ., r., ~ 
• •• J. •J ~ 

SEVDI 
-:~ ,., ""> 
· - l . . _, 

,.. . •• .-N 
.~,. l. y t:.. 

E " ·-:> ~- ...... 

') ·:· •" .. '" . . 

:P. :; : ;I R • B 

GENE RA TE CHAR ACTER 
L ,. . 1,..1-'C!R B lJ H •.- t... ' 

ADD! • o • 

PRO GRI<M Pl'tGE 69 LI ST!H G PAG ~ < 

F I ELD WIDTH EX HA US TE D 

GE T NEX T CHARACTER 

IN PUT CHA RACTE R TEST 

APPEND RT HALF' 

SET SC B TO LIS T ITEM 

PU T tHA RACTER IN IT EM 

LOOP UNl'IL~ FIEL D WIDT H EXHAUST ED 

TO FORMAT 

SET .,...,... B .::: ..... TO LIST IHM 

I N?UT CH~RACTER F ROM L I S T liEM 

OUTPUT CHA~~CTER 

GE T ~: T HALF" 

OUTPUT CHA~:ACiER 

CUTFUT CH ARACTER TD RU FFER 

LOOP UNTI LL 

0 -9 

E X IT 

' . 

7 81) 

07 0 4 8 2 3 

- 7 u. 

'·. 7 •• 

0 4 824 

0 4 ,.., ..... '"' OC..J 

0? 04826 

1) 7 
07 
,. '7 

" < 
07 
I~ 7 

0 4 827 
0 4 828 
04829 
0 4 830 
0 4 f:ii31 

C.? 0 4 832 

07 04833 

' ) . .,. 
c ' 

n 4 c• .., .:< ..., ._ . ....;) , 

!) 7 0 4 8 3 ~ . 

07 

07 
.-, '? ,_. ( 

t, -,) .,.., .. 
,• .., . ... ... 

(I? 

•. , 4 t:• -':• ~ 
... '-' ·-· .. 

(14840 
l·; 4 ·~· _, 1 ·-· ~ . 
.-... j .;:. 4 -:) 
•J .,. '.J ' ·· ...... . -.4···. 
,,.~ '"t ·=· . .;:-

l'o 4Co _..•:. ~ 
J ._. '-,· -. 

G? 1)4~:45 

f!? 

: . ~ ... ... . 
('• . .,. ·-. , . 

(J ? 

fl 7 . ' ,., ...., 
i.· ... ,, ., 
·.: ~ 

' . , ,. ., 

" -· \.i / 

,. • "'1 

" ' 
(· . ' .. (' 

,-. . ., 
C' ' 

":. / 
'· ' rr ~ - . 

l-, ~ .-. • £ '-~ .-. , ..... . _ _,_ 

1-, 4 \:t .-i .:, 
•' ·- · ·t ·-· .. , 4 8 ., .... 
-· ' -r ... 

I... ,. ~~ t;..- .- , 
: ...,. C• .J I_ 

n A- <:.' 1 1.. -+ c: ,,J 

0 4 r;. " ·~· C• _. '-·· 
, .. 4 ¥';, C' ... .) 
OJ ._. ~' ._, 
,.. ,. .-. .:-- ·! 
\,, ~ o".) ._1 I 

0 4 0:: c:; .,. ._: ._ .. .) 
l·, 4 ,-. e 1r '·=• .j ..:.• 

.-, 4 ·=· r:' ;-:, 
••• ._ • ._1 -·· 

(' 48t.l 

.... ,; .-. ..- .-. ,, -r ·::· 0 ..;_. 

04864 
048:::·_; 

•·' ..... .... .. ·~ ..... ·-· .. ··-· .._. _ __ ,. _ _ _ _ ....... .,.. ... ... . ......... . -·-<' "' -.-----·- --·------..... . ............ ,., __ . .,._, ·-... ·• .. -· ··-·- ..... ___ .,. __ .. _ __ __ __ ;_• .. ........ - .. • .• . ,,_,_.....,.,,, __ _ _ , ............ ...,._ ..... ~ ............ - ..... - ---- · ··----··· ···~- ... _ ... __ ,_,.._.. ... ....... . ... -... -. ·-······ .,__ ··-· ._...... . • - ..... . 
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E.2 YuRTEM LISTING PROGRAM PAGE 70 LISTIHG PAGE < 782 ) 

006716 056111 A 4866 
0 06717 006140 ~ 4867 
006720 000272 A 
0067Zl 001004 A 486! 
0067!2 006725 R 
006723 120467 A 4869 
006724 056Jll A 4970 

006725 001000 A 
006726 004110 R 

4971 ZID9 

STA" 
SUBI 

J~N 

ADD 
S'fA 
PCPJ 

; ICH!'!IRtl 
v27c 

ZI09 

SEVEN 
tCH~ReB 

EXJT 

EJEC . ~872 
4873 
4874 
4973 
4876 

·······························~················*·········~············ 

oo67e7 R 

0 067~7 
·~0~7 30 006732 R 
t)0 6i"31 006:155 R 
00673! 
OCIG73.6 006761 R 

4877 
4879 
4880 
488.1 
4882 
4883 
~884 
4883 
4886 
48!7 
4889 
4889 

. ~ 

If. V S R E R R D A T A 8 L D C K Y2* 
• • 
········~*~·····················~················-~·············~······ BASE £QU ~ B~SE ADDRESS or DATA BLOCK 

IFF' NUC 
GOTD tiUI:1 
I t T ',' I I 
uOTO VIIl 
:£$S 1 . . 
PZE · v~cc 
PZE VBSCB 
!SS 4 
PZE VCHB 
BSS ! 

OP STACK POINTER 
ADDRESS OF ACCUMULATOR ACC 
ADDRESS or BUFFER SCB 
4~UCRD ACCUMULATOR " 
ADDRESS OF DECIMAL DIGIT ARRAY 
DCBIF'CB ADDRESS 

F'G 
F'G 
F'G 
F'G 
F"G 

:j Q6737 
0067.40' 
0 06741 
006742 
006743 

007011 
007014 
007036 

R 4890 
R 4891 
R 4892 

VOf'STP 
VAACC 
VABSCI 
VACC 
VACHI 
VADFCB 
VAF!CB 
VAGPAR 
VAISCB 
VAL DC 
VANPOJ 
VMiRB 
VAOPST 
V~PBF" 
VASCB 
VASF"L 
VASYSD 
VEEXP 
VEF"I.IPT 
VBSCB 
VCHB 
VCH!PT 
VCHNHD 
VCCUN 
VCVF"L 
VD 

PZE VF~CB 
PZE VGDRP-1 
PZE 'liSCB 

ADDRESS OF FORMAT SCB 
ADDRESS OF •c• GROUP BLOCK 
ADDRESS OF LIST ITEM SCB 

006;~44 000000 A 
00674:1 . 
IJ06746 007070 R 
C'J6747 
~067~0 
0067~1 
0067~2 
0067'53 
0067::54 
0067:i5 
006761" 
0 06777 
OJ700 0 
:} 07001 
0 ::17002 
007003 
0 ~? 004 

!.' 07005 
007006 
00700 .7 
0 07010 
C0701! 
007015 
C07026 
1;0 7027 
(;07030 
007031 
007 032 
007033 
007 034 
0 07035 
007036 
007042 
007043 
007044 
007045 
~1 07046 
007Q47 
0070::50 
007051 
007052 
007053 
~: ()7054 
0010~5 

1)')70~6 

007070 

007071 
007072 
007073 
007074 
00 7075 
007 07 6 
007077 
007 100 
0 0 7.1.0-1 
0071 02 
·o o 7 1 o 3 
007104 
1)0710~ 

oo71oe. R 

oonooo A 

000001 A 

000000 A 

... .. . 

4993 
4894 
489~ 
4S,96 
4897 
4898 
489'3 
4300 
4901 
4902 
4903 
4904 
490~ 
490 6 . 
4"90 7 
4908 
4909 
4910 
4911 
4912 
4913 
4914 
4915 
4916 
4917 
4918 
4919 
4920 
4921 
4922 
4923 
4924 
4925 
4926 
4927 
4928 
4929 
4930 
4931 
4'J32. 
4933 
4934 
4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 

V !IEXP 
VDT 
VEDEXP 
VERN 
'11F"DLKY 
VF'SCB 
'VGDRP 
VIDEXP 
VIFIJ 
VIIBSZ 
VIIIJSZ 
VINF'L 
VIOCON 
VIOLNK 
VIOSTA 
VISCB 
VITEMA 
VITEMI.I 
VITl'IIN 
Vl'Tr1DD 
VLISTF' 
VLNKCN 
VLRECN 
VLRSZ 
VLRI.IC 
v ~l [J y 
VN 
VNF"F' 
V I I 1 
VOPSTK 
VPARLV 

4943 VPBRC 
4944 VPESZ 
494~ · VPEUC 
4946 \1-PREC:"i 
4947 VPRLIN 
4948 VPTFL 
4949 VQ~="L 
4950 VRF.:TUR 
4951 'v'RWFL 
49~2 
4953 
49~4 
495:1 

vs 
VSCF 
V$GF'L 
VSVREC 

BSS 1 
DATA 0 
B:';S l 
PZE VOPSTK+STKSZ 
tSS 1 
BSS l 
BSS 1 
PZI:. VSY~IJC 
BSS 1 
BSS 1 
BSS 4 
BSS 14 
BSS 1 
B S S . 1 
!S S 1 
BSS 1 
B .... ..;: . ...:;. 

B ..... -~ ~ 

ESS 
BSS 
DATA 
BS~ 
B S S · · 

BS: S 
.ess 
B SS 
D;HA 
ESS 
! <"· ...... . .. 
~ ~'> 

BSS 
DP.TA 
BSS 
BSS 
B~"S 
ESS 
BSS 
BSS 
BSS 
BSS , 
P.SS 
B$S 
B~S 
BSS 
B ..... -~ "' C[1N l" 
BSS 
BS~ 
IFT 
GOTD 
BSS 
BSS .., .... 
p ·~ -..) 

!'SS 
'Do:' <:" 
D~~ 

BSS: 
B ~S 
B SS . 
.:· <• .... c· . .:_ ... . ·.~ 
:B S S 
EL~ s 
.B s -~ 
]l :'; $ 

. . . 

1 
1 
1 
1 
0 
1 
4 
9 
1 
1 
• .. 
1 
1 
1 
1 
0 
4 
l 
1 
1 
1 
1 
t 
• 
L 

1 .. ~ . .. 
1 
• • 
1 

~n:sz 
1 
\.1 I I 
':'I I t 
1 
1 
1 

'· 1 
1 
1 
• 
' • ... , 
• .. 
l 

• • 

ALOC ENTRY FLAG 
PUP I JUI1P 
DATA BLOCK 

ADDRESS OF" V$FORTIO 
ADDRESS OF' VSF"DRl' IO 
ADDRESS Of DP STACK 
ADDRESS OF PHYSICAL BUFFER 
SCAN BLOCK ADDRESS 
'• • fLAG 
ADDRESS Of SY$TEM ~CB 
BINAR Y EXPONENT 
BUffER !.lORD POINTER 
BUFFER SCB 
DECIMAL DI ~ IT ARRAY 
CHB ARRAY POINTER 
FC.S CHAIN HEA!!ER 
CO UNTER 
CHARACTER VALIDITY FLAGS 
FRAC T IONAL FIELD ~JDTH 
DEC I t1AL EXPON ENT 
WORKING fRA I: TI~NAL FIELD WIDTH 
EXPLI CIT DECIMAL E:XPntiENT 
ERROR tW~lBER 
FIELD DESC RIP TOR l ~ 1 TE R KEY 
F'ORMA~ STRING SCB 
"<' GROUP EYN AMIC REPEAT COUM"f 
IMPLICIT DECIMAL EXPONENT 
INTE GE R FIELD WIDTH 
INDIVIDUAL ITEM BYTE SIZE 
INDIVIDUAL IT~M ~ DR D SIZE 
INJTI AL E~T~Y FLAG 
I/0 CONTROL ~JDR D 
!CLINK CONT ROL WORD 
I/0 ,:";TATuS 
LIST IT01 S\:'B 
ADDRESS OF LIS T ITEM 
COUNT OF ~OR rS REMAJNING IN lTEM 
LIST ITEM WORD INCREMENT 
LIST ! TEM MODE 
LIST DATA Xr£R F'LAG 
FCB CHAIN LIN K COUNT 
LOGICAL RECORD NUMBER 
LOGIC~L RECORD SIZE 
LCCIC AL RECJRD REMAINING Y ~JRD COUNT 
MU LTIPLY OVERrLOW i WI TCH 
HIT/X F:EL ~ ~IDTH 
NUMERIC FD~~AT FIE LD 

CP f-TACK 
FORMAT '(' GROUP L EV EL COUNT 

PH YSI CAL BU~rER RECORD CCUN1 
PH YS ICAL BUrF CR SIZE 
PHYSICAL BU FF~ R REMAINING wn~D 
PH YSIC AL R~CGQD ~UMBER 
PRE VI OUS LINK OF' F CB rHAJN 
• • P'1 Ir·IT c-• n·~ • L; ' ~- '· ~ 
llUDTE FLAG 
RE TUR ., "'"D "" -'"'~ . ' ,., !J !<:. t.. ..!- .:;, 

F'U~c; WCf;;D 
:SC ALE FACT :JR 
S CALE FACTD ~ FLAG 
•-• SIGr·l F : . . ~iG 
SAVE RECORD N;"; 

COUNT 

Y2 
Y2 
V2 

FG 

V2 

F"G 

F"G 
FG 
FG 

V2 

07 04866 
07 04867 

07 04868 

07 04869 
0? 04870 
0 7 -04871 

C/ 04872 
07 04973 
07 04974 
07 04S75 
07 04876 
07 04877 
07 04879 
07 04880 
07 04891 
07 04882 
07 04883 
07 04894 
t17 04885 
07 04886 
07 04887 
07 04889 
07 04889 
07 0489 0 
07 04891 
07 04892 
07 04893 
C? 048 '~4 
07 04895 
0 7 0 4896 
IJ 7 0489? 
0 7 0 489 3 
07 0 489, 
07 04900 
07 04901 
07 0 4902 
07 04 9 0 :3 
07 04-904 
07 04905 
:.17 0 4 '30~. 
0 7 04'307 
IJ7 0 4 '3CS 
:) 7 04'30':) 
C• 7 C491li 
J7 04911 
(: 7 0 ..... 9 1 .:: 
C? 04'31:~ 
•:t? ~·491~1 

O/ e 491~:; 
1)7 (1491(.. 
0/ 04917 
Oi' 0 1918 
D7 0491';! 
0? 04920 
0? 04921. 
, .. , -:" I'> .1 '9 r , .-, 
•.: r· •.. '1" C o;,. 

07 
'J 7 . ' 

0492:3 
0 4 '3 2 4 

(l 7 
•) 7 

0 4 925 
04926 

0 7 0 492 7 
0 7 0 492 8 
07 0492 '?.j 
07 0 4'33 0 
0? 
('I 7 
• • 
.~ "" u .. 

0 4 931 
04932 
04'33.3 

.)7 0 49:::4 
07 04 935 
!) 7 04'33.£:. 
,_. ... 0 4 93 7 
0/" 0 493 8 
~ 7 04939 
Ol 049 4 0 
0 7 04941 
:~ ,' 0 .::. 9 1 2 
07 0494:3 
07 
07 
07 

0 49 4 4 
0494~ 
0 49 46 

0? 04947 
:~,/ 04948 
07 0494~l 
C7 04950 
·;? 0 4 9 51 
n ~ :o 0 "-~ q c: ":.' 
'· ,·· • •. ...Jt . 

~~ ? 049 5 :3 
0 .'/ c A , •• c; 4 ... ::'.J' 

07 04 955 
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E.2 YO~TEK LI STING 

'.)0 7106 
"J0 7107 
U0 7110 
0 0 7111 
0071 1 2 
·· n "' 11 "' v ••• ~ •J 

007 114 
t.: 07 11~ 
no711E. 
1)071::-' 
00? 120 
0 0 7 1 2 1 
00 7122 
007 123 
0 0 7 1.2 4 

0 0 7 126 
0 07127 
l) 07130 

000000 
000000 
000000 

00 0 000 

0002 60 
(1000 16 
000 1 70 
000 24 0 
1 20 24'{) 

0071 31 

, .. : ~HRY Nr~t·lE$ 

; , .. . . . 
A 4 ' ~6 VSYSDC UA TA 
A 
A 

4 9:57 
4 '3 :5 B 
49 5'3 
49 (.0 
4961 
4962 

A 4 '363 
4'364 
4965 
4966 
4967 

A 49E.8 
A 4 9 6 9 
A 4970 
A 4 97 1 
A 4'::172 

4973 
4974 

R 4~7 5 
4976 

VTEM P 
VTEMP 1 
\I TERM 
VUNIT 
v l·l 
".: T vh 

VXF F'L 
VXF L 
v:<:Fw 
V>~~ G 
v z F'l.j 

VI I 1 
t-tl! c 1 
vzzz 

BSS 
ESS 
I .. ~·":" ·' ..., .. . 

DATA 
T"' <""' ~ 
.t• .) ~ 

B - .. ~ .. ). 
llS$ 
P.$ S 
DAT A 
DAT A 
DATA 
DATA 
DATA 
r: OtH 
c r.J .H 
~QU 
EN !1 

YfRER S 

1 
1 
1 
1 
]. 
l 
.... 
•' 

1 
1 
1 
1 
0~ 61) 

1 4 . ... ,., 
,e, ., 

c 2 4tl 
' I 
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PRD GRM1 PAGE 71 LI:S:TIHG PA GE < 

SYS TEM DCB 

TEt1P S TORE 
TEMP S TORE 
PRO!JU CT TERM 
1/0 UN IT NUMBE R 
F IELD WIDTH 
WO RKIN G VAL LI E UF W 
PAR~MTER XFER ENABLE FLAG 
EXPCNEN T FifLD NON -B LANK FL nG 
EXPONENT FI E L D WIDTH 
EX PONE NT SIGN FLA G 
LEAD: NG ZERO F I ELD WIDTH 
ASCII ZERO 
DE S H1AL 1 4 
DECI!lAL 1 20 
AS r. JI BLANK 
A S C I J. B L A ti K W iJ R D 

END OF DATA BL OCK 

. ':' !'532 2 R \I$ R£RI 
:: :<rERI'l AL NAM E$ 
00•~€.23 E BI F CB 
0 0 4 62 1 E PIFCll 

0000 01 A V$R f.R N 0051 73 ~ V$RERR 00 0000 R VsR ~ R ~ 

. " 6..,"'' ,... l.' u ..j u c;,. c. "- E , .. ,... .... . .;:· ,.., ~ ~ 
-:n1BOL S 
" ~ :)~01 A AACC 
........ .... ,.. 1"' '-'*J'ju u 

00 0000 
OO !JOOG 
oo:::o16 
00004 0 
')1)0023 
'J tl e OOl 

A HD FC ll 
R A I 1'1 
t:; A L 
A Ml R B 
f.; AR S':' 

ASY:SDC 
El 

" "'01'1 1~ ..... 
·- '.)~' , ,-. El:5 
000 005 A 
OOOI.lZ: l fl 
:.· ~0 010 A 

B5 
FCODf. 
BF' 

\ ,... ....... -. • l"t. 
. •V ;.t '"tO:,.J. i"'1 

"':':: 0 2 0 2 !=t BLNK1 
B 1'17 7 :" 0(' 4 74 

~:; :; ~ 42 
"' "'(1A~"' 
l,. U I "t r=• U 
,.... t"'' !'\ ... , .:= . ... "' ..., ..,. ..... 
..... ~ ,.. "' """ 1 .... u v"'t~l 

""00<'-:- c: ._1 7 ...J ._, 

1.: 0t.J 424 
.. , t"'! ,., ... ~ 1 
. " v ~· ~7 ..... 

0:')0 10 1 
..1001 26 
::.uo 4 24 
nooc-:----. •·"--
0 0014 5 
·' · ... r. ~r~c• ''\..* 1.:-\." 0 

0 0 0 252 
,-, ..... ,, .-, c; ::· .... ......... ~ -~-

•'t ·····~ .... . ,. ~ ·- · oJ ..... ,. ~ 

•. • -. r. 4 "' " ·.• •.u c_'~' 

01)0472 
0003 44 

,., 
..... 
R 
R 
A 
A 
R 

~R' .0 J. 

C ;:HI 
CE C4 
CEf 
CHB 
CL B 

C• CL'C·Y 
. ... .IJ ~' 

R CLS20 
A 
., 

G 
CiJUl'!T 
c 1': w 

f~ c >~ c 
A DlS 
;;: DEF 4 

··· ·) n o C' "" "' "' e· " ,... •4· • •.. .....) ._, t1 .u ~ ,., r 
Jj0001 2 A EC 

~3 0457 
o u 0014 

!': EOUT 
P t:R 4 
A FDLI( i::Y 

DiPT 
A FPDR 
P. FR N 
,.., ·~ R ... ' 0 
i't. r --> .1. 

•' n ,..,. .- - , ~ r.- t.' ~ '""'c. 0 
' -J "' 0 ~ J. .... • ... -

:J 00l l 7 
00047 5 
001100 
ll0113 2 
:)0 1173 
no 1237 
000071 
0014 1 2 
""1 "'1 ...,. 1,1 .... .J ~ 

10 1360 
·.· 01561 
(' ()0 0 7 4 
JG 1660 
C0 1754 
0001 11 
0 02 1 01 
000 102 

R FRS <iiJ 
R F"RS5 
R FRSG5 
;;: F RSCHT 
f': GP.A 
R G.BAi'O 
f.1 GF' Rf·f 
R G rl I 1 0 
R GNI 30 
R Gti!'3 
~ GNL 
A GSRPC 
R HI02 
..... 
"· ~. 

H 

R 
A 

I CC 

\102 11:5 R 
000 1 05 A 

I CHAR 
IF"FLl 
IIW S2 
IN FLP 
I OUif< 

004624 
004627 

E BDF CB 
£: PCF CP. 

0000 0 2 A AESCB 
OOOG1 : 
000020 

.~ .... 
" " 0000?.7 A 

0000 1.7 A 
0000 21 ~ 

000177 ~ 
00(101·~ 
000002 A 
000006 
00020 1 

A 

('\ ,.., 

AFSCB 
AIO L l 
ALEF 
f.;CJ P $ TK 
ASCE 
AZER 
Bl2 
B2 
£6 
BDlC'O 
BFA 
BF'W P T 
BUiKc 

00040'J 
00002~ A 
000203 A 
004624 
00 0 4~ ·1 
000443 
00 04 4 7 A 

ErFCS 
A 'B R11 
E 

ER2 
E R6 
'!:• ..... • 
J:• ...:, .l 

~. 

000 422 :~ 
000437 
00042~ 

H BS14 
P.S4 

oo0 4 82 A r. s 9 
C C 0 1 0 7 R C A t·l 1 
000,. 4 C ~ CBC6 
0 0 0021 A CS N 
000050 A CHB P T 
00 0154 R CLB4 
OOC?.C;=· R 
()•)0301 R 

CLS 
CLS 3 ') 

:::~ CRA 
0 1)0 46!:- A CTR 
coo 4 E.6 A cxr 
000 4 25 A D16 
~11)(13 4 7 J;: IIEF' S 
"1"•'"'?1">- ,-. 
IJ .J ..:0 0 V •' 1'. 

0 00057 A 
00570:'3 R 
000060 A 
00 3 607 ·~· 

" ............ ........ ""'\ ... 
VWU "'tC. ..;• ~ 

000 4 37 A 
OCJCJ063 t=1 

R 
R 
R 

.... 
"· n 

"· A 

r' T ... 
I ,1 11 

EDE>(P 
£R1 
ERN 
FII1 
FO UR 
F 20$ 
F" R r1 T 
~- ~ .. ~ 
r~..> A-...J 

FR S25 --- .. ·-t'K.:.'f:i 

FRS5{' 
FR :::ro 
FRSJT 
GEA ~O 
GBA 80 
GFS 
G ~l I 2 
,.. • • t "' ,'1 
1.) ll l. ... 

000~ 4 7 
0 00 64 0 
000730 
001011 
OOJ.l.O/ R 
0 0 1 1 r+ 5 
00120€. 
001247 
000430 
00 127 4 
0013Q;, 
001406 
00 1 6.10 
00 164 7 
001705 
1) 0 2006 

R Gr'l i'3A 

O ·~cn-· .., U .. I t' 

R H I ~I 

..... ... 
A 

R H!04 
! CCC T 
IDEXP 
IF W 
IN 

A 
(~ 

000100 
000006 
0 00 4·1 7 1=: 
0 00 10 6 A 

,. ... R J.ll 
IOSTAT 

0 0 46 ~ 6 E 
00 4 61 7 E 

0000 03 A 
0000 12 A 
OOOO G::: R 
000014 A 
0 0 00 0 ') R 

GDFCE 
SIFCB 

ACC 
AG PA R 
Airl L2 
Ai..OC 
ADUT 
ASET 
B 

OOOOO C' A 
000002 A 
000 0~3 A 'B13 
0000 0 2 A B3 
00 67 27 R FASE 
0002 00 A BD14 
000 0 26 A EFPT 
604 623 I:: EIF"CB 
000 4 ?'2 P. Br·t ! 7 
0 00001 A 'B R 
0 C 0 4 ~; 5 A B R 1 2 
0 004 4.· 4 A :B R3 
C00 4 !'<C A BR7 
0004 8 3 A :BSIO 
000440 A BS15 
0004 ?.6 A BSS 
0 00021:. A BSC:B 
000112 R CAN~ 
0004 6 7 A CEK 
0004 <.'1 A CER 
000051 A CHNHDR 
0001!:.6 ~: CLB8 
0 0 0 2 ·• 0 !:: C L S 1 0 
00()0 0 2 (< C11 
0 0 0 4 .~ ;;: A C R B 
OOOOC5 A CTRV 
00005~ A D 
00001 ::: AD A 
0 0 0 3 .,, 4 R D t. 0 1 0 
000 3~2 R DDUT 
000 4 i~ 4 ~·1 EIGHT 
00 ~ 7('4 R E~ ~ 
OOOOE, ·~ P. FCH AR 
0004 (, '5 A Fl\'E 
0 C 0 4 ;.: ~;. R F 0 U T 
00 ,.,,..' ..., H~ ""r RB v v J • .... 

OOOO G2 A FRPT 
0006 1.' 5 ~ F' R~19 
0006 :-' 0 ~ FRS30 
00074 :~ R FRS46 
001061 R FRS55 
OOll i ':i R FR S75 
0 0 0 7 C E. R 
00.\2'E.. ~: 

F"RSL1 
1': ... ,., c <:' u r.· ,., ... ..... 

OOOOGE. ;::; GDP.PC 
0:)3f- C'7 F.: GIN 
0 , 1 4 "'· ::. D 

''· ,, 0 .. C' I* ·' ,., 
.... ). .J .. ~ u ~-

0014 2 ? R 
004 6 2 6 E 
0 01 72 0 R 
00 1 7 i 'J R 
0 0 203 0 
002054 
000101 
002113 R 
OOOtt27 A 
002125 1': 

,.. t·l . ..... ,., U ' LC:I..I 

GNI5C 
Gl'illl 
GO F CF 
HHllO 
H I06 
I CCC T~ 
IFF 
IIB SZ 
HIF" 
HI S 
lOUT 

0046 22 E LOF CB 
0 04 62::i E SSF'f....E: 

0000 07 
000 1 10 
0000 !3 
000015 
000020 
00 002 2 
0000 0 0 
0000 16 
000004 
0 00030 A 
000024 A 
0004~1 f.r BFR 
0 0 01)') 1 H BL 

A ACHE 
A AIBUF 

At! PO J 
A APEC' 
A 1='1 SFL 

BO 
B14 
B 4 
F;CHr~R 

0 . . 
..... .. , 

000 4 /3 
00044J. 
00 0 4 5 7 
000445 
00 045 1 
0004 34 
0 00423 
0004 30 
0 00 4 30 
00011:':i 
00 0020 
00042 ;;:: 
0004?.. •1 
0001 ::' 0 
0 00 2:;, 0 

BRO 
..... '!:'~~4 

' • ~ ... .L 

:=: E R 4 

, ..... l-!~11 ' . .. - .. "• 

A BS2 
r; BS 7 
14 .,., )' ETA<:' 

£.• • "' • v 

i:.:. C E. X 
~ CiiJ 
~.:-::: 1..,' • 1:• I t:-

- "-' ._ ,£.) .._ • 

R CLSl5 
0000 1 6 '1 CDF'V 
0004 ? 1 f~ CR:) 
0 00 (1~.)3 A 
000316 

1-.: ; r- 1 ., v r i.... 

DlO 
:CEF" 

..... 
"'· 

0 U• t'l ·~ · ~ ..,. 
• o.J ...... R 

0003 ? 2 
000 056 
0 0 :3607 

~: ~)EO~: 
•' ,., DT 
R E IN 

U" 0 5 ., ,·, -:-, 
._ I ·' _. R ER3 

oooo c; ~ 

00001 ~.:· 
oo o o ~c 
OOOt, ·; G 
G 0 0 4 ·~: 
0004 6 :; 
000 7 :.::: 

A F r " 1't I=' ... u .. ~ 

A FL;:
p r- r , n r r L ' 

A F nt:· 
,..., ,10; ~ .. 

"' " ·-r K .::. 

R FRS? 
R FRS ::: :, 

-n · ... - - .... -ll '· u / .... c.: ;.;, - ~ "=""' •• -t I'( .. ~ .. . 

0010 ;:.,_;; C • ""R~" '" - r: r .. ·- ':· .. J 

0 0 1 1 ·.-'. ,' .. . F ...., ' , , . .,. .. .... r . . .=,. ·~. _, 

0 00062 ~· FSCI! 
00 1 2E:? 1'. 
0000 0 7 ~. ..... 
O f 1'='' ' '' 0 ., ~ ·.J J ,.... .. 

0015QG " ., 

0013 3 ~ f\ 
001 5 •t 2 R 
00 1 ~1':, 
001 7 2(, 
0016 p 
0 1'1 • ~ ' " ~ ,..., 

• J. " •' .... : "' o c 2 o .. :' (. r .. ~ 
01) :36 0 7 
OOOJ. o :::· A 
00 010,;> A 
000107 

" •' 

A 

G.BAJE.(: 
GF' 
GNI 
G tl I ;:: r:. 
r- ,.: T n 
tl Jl J, ·;, 
"'"IT ' -L.: ;'I • . ._:: 

GOUT 

I ,-. ,-,. I t'"o 
1_. ~ - : 

'r r- r· • 
J. r c ... 
I IN 
T >.J ["' I 
.l ll r L.. 

;: o cor; T 
I SCB 

783 ) 

V2 
V2 
V2 
V2 
112 

.. 

FG 
FG 

'J 7 

0 7 
C7 
07 
07 
f 7 J ' 
07 
0? 
07 
07 
07 n ., . ( 

07 
07 
07 
07 
')' ~ ' ( 

07 
07 
07 
0 / 

. . 

0 495 6 

0 4 957 
0495 8 
0495 9 
04960 
04961 
04962 
0 49 63 
04964 
0 49 6 5 
04966 
0 4 967 
04968 
04969 
04970 
0 4 971 
0497 2 
0497 3 
0 4 974 
04975 
04976 
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E.2 YCRTEM LfSTING 

000113 ~ ITEI'IAD 000114 
002 137 10! I XN 00 2237 
0 02311 R I X li 2 0 0 02 32:5 
0 02~'1i R IXN 5 002342 
002 373 R IXN55 0 0240 7 
002422 R IXfit.O 002 233 
Uu2400 R I>:r!L3 000612 
000422 A LF S 000 123 
00247' 1 R LI NX 000117 
00 4 522 E LOFC B 002:524 
C00 1 2 1 A LREC NO 003:5 ? 7 
0 02 0 :53 R LSR ~8 002:530 
000046 A MAP 00000 4 
000 125 A N 0001 26 
(J 0 2:17:5 R NR M 002621 
·:· 0 0 0 0 1 A NUC 002646 
000 421 A ONE 00 270 1 
C030€.4 R ONF40 002731 
003127 ~ cr·1rss 00315 3 
003 1 6 1 R [] p tl 00334 4 
0:30 127 A DPSTK .. 000000 
003402 r:' PA X10 ' 003416 
003 ~0 3 1\ P A:< 3 0 003512 
003 527 R PA :<70 003:'5 5 4 
00 0144 A PBlJC 0 03557 
003763 " Pt!Il8 0037 75 
00 4 0 12 R PNI5 u 00403 5 
0 0 4 103 R PNI 6 6 003734 
00 4 0 20 R Ptlll2 00 000 2 
000 44 3 A POR 00042 3 
00 41::51 R PRD1 0 042 02 
0:'0 14 6 A P RL I rlK 0 0 4 216 
1)0 4 27 :5 R PRUl 00441 2 
004 470 R PRlJ~O 004~14 
D0 4:5::'i4 R PRU3:1 00 4 324 
00 461:5 R PR U50 00436 6 
00 4640 R F'R UDTE 00463 0 
0 0 4 672 R PRI~O 004661 
00 471 0 R PRW2 004734 
000007 A PS 00!)0 11 
0 3 001 0 A PT 000 147 
0 0:5163 R PXF"20 00:5114 
0 0 0 011 A QT 00012~ 
00 5 23 6 R RBE10 00 :5 334 
0 0'5316 R RBE4 00 :5 2'14 
0 0 :5 37 1 r.: RBE ~!T 005 41 0 
00 ~4 4 6 R RCH1 C OQ:5 4::5 G 
005464 R RCL 00~ 47 6 
0 0 :1~26 R Rt::P 00~:570 
00 ~ 540 R RCP3 00~ 6 60 
CU5 67 4 " RCP~O 0001:51 
0 060 0:5 R RF"L20 006015 
006025 R RF'L50 00tl46 3 
006032 R RNA 0060 32 
0 06065 R RNDL 00610 3 
00 0012 A RP 00610 5 
00 6131 R RPB1 2 00613 7 
0001 55 A s 000032 
00 61~0 R SCH 0062 00 
.) ;) 6 2 1 1 R SCHY 000 4 46 
000157' A SG F"L 0 000 1 .-:. 
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000006 A 
000001 A 
000010 A 
000400 A 
000011 A 
000012 A 
000 013 A 

197 
198 
199 
200 
20 1 
202 
203 
204 

IN 
Ci F' 
BF' 
BFA 
1.-lR . 
EC · 
DA .. 

.-

SET 
SET 
SE T 
SET 
SET · 
SE T 
SET • 

6 
7 
s 
0 40 0 
9 
1 0 
11 ' 

INITIALIZE fLAG 
GLOBAL FCE FLAG 
BUFFER FILL FLAG 
BF' I=I!S VALUE 
1-JRITE FLAG 
ENCODE/DECODE FLAF 
DIRE CT ACCESS FLAG 

000012 
000420 
000 421 
000 422 
000464 
000423 
000-46:5 
0 0 0·0 0 :s 
0 0 0.4 6 6 
0 0 0 .. 4 6 7 
0 0 OA24 
000470 
0 00471 

206 ~~·····~~~··· 207 ~ STACK CPS ll 

2oe ~~*••••~••••• 
A 2Q9 S TKSZ SET 
A 210 C~t SET 
~ 2·11 CER SC T 
~ 212 CEX SET 
~ 213 CJC SET 
A 214 CRB S ET 
A 21~ CTR SET 
~ · 216 CTRV ~ET . A 217 CXf S lT · 
~ 218 CB K SE T 
A 219 CEf SET 
A 220 CRW SET 
A 221 CR D SE T 

222 * CIJ R SE T 
223 :.!CCL SF:T 
224 liCCB SET 
22~ "-COP SET 

1 0 
ZERO 
OtfE 
TWO 

. THREE 
·' fO UR 

::- zvs:.: 
5 

.. - SIX 
SEVEN 
EIGHT 
NlNE 

... 

STACK SIZE 
CALL EXEC FCR 
CALL ERROR , 
CALL EXIT 
CA LL I/0 
CA L L REENTRANT 
TERMINATE 

• . 
PARAMETER XF ER 
BAC KSP ACE 
ENDFILE 
R£l.II tfD 
REA'D 
IJRITE 
CLO SE fiLE 
CLOSE BLOCKED. 
DPEI'I FILE 

IDLINK 

BLOCK 

FILE 

000016 A 226 CCPV SET 

TEN 
ELEVErt 
TW ELVE 
THIRTEEN 
FO URTEEN 
14 
FIFTEEN 
16 

DP~ N B(DCKED . FILE 
DECODF: 000020 A 

000021 A 
00 002 2 A 

.. 
•' 

'• 

• 

.. 

' 

227 liCOB SET 
228 CDC . S ET 
229 C£1'1 ~E T 
230 CRA SET 
231 •CWA SET 
2 :J 3 ,. :.! ••••• * ll!ll! 
234 !I! MACROS • 
235 ••••••• ll! •• 

1 7 
18 
19 

EN CO DE 
DIRECT ACCE SS READ 
DI P.~ CT ACCESS WRITE 

237 *••••····~······W:llllllllllllllllllll····~· 
238 • ADD B- REf TD B -REF INTO B-RE F • 
239 ·········~·········,············· 240 ADBBB I'IAC 
241 LDA 
!42 ADJ) 
243 STA 
244 !::MA C 

f·( n,B 
~ (2h B 
P<3hB 

246 ··~····~················ 24 7 ll DE CRE MENT/ IN n/E·- REF ll 

248 · ~ ··,···~~~······, ~ ~ ·-··· 
249 DIU NAC 
250 L DA 
251 DAR 
252 STA P <l> •B 
2S3 f~·1 A C 

25~ ················~·~·············· 25 6 ll DECREMENT B-R E F /t H A/TO B- RE F ~ 

25 7 ~~~····~ ~ ~····~~*~~-~~··········~ 
258 tAB B MAC 
2~9 L DA P<l ),B 
260 DAR 
261 Sl'A P<2 >.B 
4!6 2 EMAC 

264 ·······~~~····· .. w.~······ 
26~ • DECREMENT/IN A/ X-REF ll 

266 ·~·····*~--····· ~ ········ 267 DA X MAC 
268 L DA P <1hX 
2 69 DAR 
270 
27 1 
273 
27 4 
2 75 
!76 
277 
278 
279 
281 
282 
28 3 
284 
28~ 
286 
287 
!S!J 
2~0 
2 91 
29! 
29j 
294 
29:5 
297 
298 

:.,. E99 

, . T A 
... I 

Dlf~C ........ ~~~-····~~~···~·········~···· * MDWE E- REF DP TD B-REF OP THRU A • ......... ~~······~·~··~~··········- ~· · MDVBAB MAC 
LDA 
ST A 
OlA C 

••••••• :R W~~-~-·~-~--······~~·· • MOVE B-REF TD X-R EF THRU A • 

········· ~······~············· MDVJIAX MAC 
LDA 
ST A 
ENAC 

<' <l> •B 
Pnn . x 

·······~·········~············· · ···· ll MOVE F-REF DP TO B-REr OP T HR U A • 

················~~···············~~· MCVPAB MAC 
LDA 
STA 
EMAC 

P<l ) 
P <2> •1 

·······~·················~~····· • MOVE P-REF/ .. THRU A/ TD X-REF * 
·······~~~·····~ ················ 

. . 

.. . . 

. . . . . 

. . 

LISTING PAGE < 

\ 

• 

796) 

Y2 
V2 
V2 

V2 
PD 

Y2 
V2 
Y2 
V2 
Y2 
V2 
V2 
Y2 
'./ 2 
V2 
V2 
V2 

PD 
PD 

07 
07 
·C 7 
07 
0 7 
07 
(17 
07 
07 
0? 
07 
07 
07 
07 
07 
07 
0'7 
0 ;' 
07 

' 0'7 
0'7 
0 7 
!17 
07 
07 
C7 
07 
07 
0 7 
07 
0? 
07 
e7 
07 
07 
07 
·o 7 
n7 
•J ( 

07 
07 
C7 
07 
C? 
07 
07 
!)7 
0? 
0 ; .. 
, 7 ., 
C7 
')7 
07 

{J 7 
(1 7 
07 
07 
07 
C? 

0 0197 
0 0198 
0 0· 19 9 
00200 
00201 
00 202 
00203 
.o 0 2 0 4 
002(16 · 
00207 
00'208 
002 0':) 
00210 
00211 
00212 
0021 2 ' 
0 02 14 
00215 
00216 
00217 
00 21 8 
002 1 9 
002 20 
00221 
00 22 2 
00223 
002 2 4 
002 2 5 
00226 
00227 
0 0228 
0 0 229 
00230 
00231 
00233 
0023 4 
00235 
00 '.)?~ 

' L.. •.J (' 

00238 
00?. 3 9 
00240 
00241 
0024 2 
00243 
002 44 
002 4 6 
1)0247 
00248 
0024S 
0 0 25C 
00251 
00252 
CC:253 
0025!-5 
00256 
00257 
(10258 
00259 

0? (1 026(• 
0026i 
00262 
(}(1264 

;)7 
0? 
r l ? , . I 

1
., ., 

I ,' 
' ' 

( . -. , ,. 
.. , "? 
' • I 

!)7 
r' -·' I -,-V/ 

(I;' 
ro-. ,· ( 

07 
07 
07 . -1) (' 
,.., 7 
J. 

')? 
~7 
0 7 
n ·~ , (' 

(• 7 
" Ol 
07 
I) 7 
Ol ..... 
l I 
07 
(! -· . I 
r'J 7 
I);' 
07 

0 U- ·=· c c:J L- ' J • 

0026t. 
002 67 
0 l.• ·=· (. ::{ .... - .. 
n n ·:· r'. ·:i • • L... ... • 

U- l.' ·=- "? ... 
f '- .. OJ 

0027 ! 
(} •.• '=' 7 -:::-'· ~ . ._. 
00 27 ·l 

·.-.~c::;: UUc.r·,_. 

00 2? 6 
I.J L"' ·::. ~ .., 

' '-·'•' 
~J r, ·::. -• ,., 
~_;VL..t'•:O 

00279 
00281 
')0282 
00283 
00284 
00285 
00286 
00 2 8,... 
O ... ·=·a·"' v .... ) ::" 

0 0 290 
00291 
oo~·q '' . .. c . L.. 

00 .... '3. ·' c. - -
0 0 2 9L; 
0 0 29 5 

0 ;I 0 "I .-. q 'l +.. c. • I 

n7 oo·=~<;~-= 
_. ' L . - ~· 
•"I / ~!1)-:>gq 
..., : "" L.. .. 

I 

. ' 
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•• 

•• 
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30 0 
3 0 1 
302 
"0.., .,:\ ~ 

30~ 
306 
~n..., 
~ . ' 
308 
309 
31.0 
~ .. 
~ L L 

:313 
3 14 
.... 1"' ..:> ..J 

• ., 1 "' 
.. ~ .A. v 
.... 1 .., 
..;, r ' 

31 8 
3 19 
~.-.::-1 -~ .• 
"'"'2 ..,:. c:. .. 
323 
.... "' .,. .j c. ,_} 
..,~~ 
· .. '- u ....... -
.j ' :. ,' 

':'":'c-
.......... '.J 

329 
330 
•'"'\ ""' 1 ..:; ..::· ... 
........ "" ..:. -=· .::. 

MO','PAX Milt: 
LP.A 
':'::TA 
fi1A C 

p ( 1 ) 

~~~~••••~ ~ ~•~•~••~•••••w•••••• 
~ MOVE X- ~EF TO B·· REF THRU A • 
~ .. *·~-~~~·~····~~-~········~·· 
t•1 0 VXA B !i A C 

LOA ,, ,. " 
· ·' H 
,_ M'' C t.. I H 

,-, / "\ 'I .. r\.:. .. ~ 

~·~·····~········~~·······~··· * MDV£ Y-RE F TO X-R EF THRU A ~ 

················--~············ MOVXAX !1AC 
LDA 
S T (. 
o~ ~~c 

lJ.'t.!!(lJ.!'- •• l!!:f.~~· 

lf. P DP / .J UNP • 
.. J' "" lf. lf. !f. • lf. .... , .. .. 

POP~! MAC 

.. -. - 1 
1-l '··· ·~ 

t I I'"" ·::' ~ 
;...! - · ·..:· ~ 

IFF 
GflTD 
II :.:. T Cl 
G[J TO 
Clli!T 

•"· P f<T ..... &...1 t 

E .... ,... 
i' • H • .... 

F''(t ) 
p (;;?) 

"r."' 0-<.f - · ·~ 
II~- .,.. 1 p" ...... , 

' X .. 
" ' ,, 

(' 1·· -=o~ .: . I 4 ..... ..J t) ..J 

~· r:s: · ... .< .• . c: 

f-'D ..J 

?r,, c •••-••• • - • •••-• - · ....., ._1 , f', ,.,, ,- , ;'Ill; Jll> ~ #Po n , ;'f'; ; • o-:'o 7f', ,.,., J'l'; M 

336 • PDP OP TO X • 
337 ~* ~ ~·~~~~~ - ~*** 

...... .,. 
...l '-;· ..J 

346 

t .1 ..... , ••• 

i'l H t,. 

I ~ ' •.·' l. .._I ... 

~ I' ·! ~ .L • • ., 

'"tA ·'l" .. ' '·' '-• . . . . 

Jr. PUSH P(l) Jr. 
Y. :11: ,,., lt' lf. lt' lt' ~ l'! "" "' .. .. 

r1 <o -::- T I' p ..., 
..,, I ·,> l ', , D 
" ,., <:· .,.. •• p E 

1 .... r ._-. , r.. J 

, '·' '·' :. .. '•, 

347 P!JS.H 
·':) 4 ·:) 
"wJ ·-· 

" (\ (' I I H ~ 

T •• , R . " DPS TKP•B 
OP ~ fK F•B 349 

~ "" 0 
..,) -· 
:351 
3~2 
3 ~3 
...,_ 4 
~ ._1 

- c.- fC' ..:;, ,J .J 
?«7 .._, ._1 , 

--, ...;; t.;. :_. 

. .., .., 1 

..:. i 

-. ~ ·-.j( C, 

"':1'7 .., 
~' ~ . -. .., ,.; 
.,:, ,. "'t 

.-. ""7 C' 

..:) ,. ...) 

0 T " ' , 
L.. l J t-. 

L ,..~ ...... 
~.) ,.., , ... .1' 1 • . ) 

.:: · ...,. r 'r t'" V 

.,.:. ,, ~:;,., 

Er~ ~~ c 
~~~~lk~·~ ~ ~~· .. ~-~~ ~ lklk~lf.lklf.lf.lf.~ll!lf.lk .. 

lf. PUSH OP ONTO V$FO RTIO STACK Jr. 
.. ~ - ·lklf.~~~~lf.·lk··~ ~~ ~-~····ll!lf.ll!lf.lkll! 

PUSHF MAC 
. I J'.) '! \,, ,.• , . ._ 

• T"! •• ,·· 
.. • 1.• , •• , 

11 · .... ;_,"'1 
A.. 1 ', I '-

~ · . .' ..... 
I ,·· ·, : · i 

L 
..,, 'I 
iJ ,:· .. 

~ .. ..,.. ..... 
V i H 

:" N p '!:" " : . r-.. . . ....... Js;, 

n p ~ T ,, p ' ,':.· ; . ·-· ,..,. 

..... .. .. 
!I ... ' 

Er1f-:; C 

·~-lklf.lk*· ·~ ~ -··· ~- ~ ~: •• 
lllr 1"'\11-f"' , _I .I l l lt.<t t"'\ TM r"'\ • " 4 • •• 1M 
·•· r u . .,.;,. n 4' ...J v • ' r • Ll r· . .1 ,, ·• 

· ·2 ~*·· ·~* ***~- - ~ ~ ~-· 
PUS:HJ f·lA C 

,. r · .
"- ; r 

GOT D 
DA TA 
D (~ TA 
: n.· ,-, uu : u 

~ ~r- ~·r ..... -· •.": .. 
·, · n c:o "S L .;.U ... • ~ 
:-. .. · ~ · .. 
i ... ... ,.1 ,, , ... .. -. ,., 
... , .~ . ··. c . 

376 L~C ~ 1 - r· tJ -l.,; tJ.I 

378 
,_It ~~ I 
J sf(: 

F' ( i ) 
F· ::;: ._i ~ >~ 

3?9 WC5: 2 , ... n : .. ; T 
L. \o,J I t 

. .,. 0 l"' -'-~' . 
382 
3 0 . ., ...... 
..., -=· 4 
"'~ " .... ~ 
~O.J 

3S6 
387 
388 
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39 4 
-,qa: -•. ..,.} 

395 
..., g-.· 
.,:; - t' 

399 
40 0 
A " 4 "t 1,.1 J. 

·" n ""' • , .... c: 

403 

• C' !!-~ ( '' .-. 
'-'',.., .... 

~~~·~~·~~- ~~-~~ ~ ~ ~ ~~ ~ -·~·~~~·~ 
~ ~ UBTRA C T B-REF MIHUS B·-R EF 'f. 
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•.4 A '"" r : H '-· 

l fJ A 
Sf.JB 
~ r-•qr: C. I T ..., 

~~~*~·~ -~ ~ ~ ···~~-~~ ·~··~~·~~ .. ~~~~ .... lk.'f.'f. 
• SU BTR ~ CT B-RE F M[ NUS B-REF TO B- REF * 
~ ~~ •• •~ ; r• ~ ••'f.~·~P ~~~• ••~~ ~~•~•~~ ~a •••• 
S U T B B B :·1 A C 

LDA 

.. .......... ,.... 
, . fiH '-' 

p(J),B 
~· f2.-t~ B 

f' :: 3) ,B ~ 

~-~--~-· ~- ~····~*~~-~---~---~·~ · ~~~···· * ~UBT R A CT B- RE F MINUS ~- REF 1· 0 B-· REF ~ 

~~ ~ ~~~~- ~~ ~--~· - ·· · ·~*~~-~~···~· · · ~ ~··* 
':"" I I 'T' ~ J-o B 
. .) •-' I ,.Cl !'"' 

LDA 
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E.2 YDRTEM LISTIHG YtRERF PROGRAM PAGE 5 LJSTIHG PAGE < .7~6 > 

• a• • · ..... . :. . . .. 

• 

' 

000001. A 
000001 A 
000002 A 

. 000002 A 
000003 A 
000003 A 
000007 A 
000007 A 
000010 A 
000010 A 
000011 A 
000011 H 

, . , OQ0012 . A 
' ' oi1ol'l12 A 

40 4 SUB p ( 2) . .. 
40~ ~ STA ., P<~hJ 
406 EMAC 
408 •••••••••••••••••••••••••••• 
40' • TEST NEGATIVE/IN A/I-REF • 

410 ·······~··········r.········· 411 TNAJI MAC 
412 L DA · 
413 JAN 
41 4 ., · E MAC 

P<lhB 
P(2) ' " 

416 --~··••w.···················· 417 • · TEST NEGATIVE/IN A/X-REF • 
4l8 ••• ,~······················· 4l9 TNA)( MAC 
420 L DA 
4!1 J AN 
422 EMAC 

P<lhX 
F' ( 2 ) 

·.·• 

424 ···~············~~~·········· 42~ * TtST NOT ZERO / IN A/I-REF • 

4~6 ················~~·········· 427 TNZAB MAC 
428 LDA 
429 J~NZ 
430 EI'IAC 

PC1 h B 
P u~) 

432 ·~·····~·······~-·~········· 43 3 * TEST POSITIVE / IN AlB-REF • 
434 ·······~·······~~··········· 43~ TPAB MAC 
4 36 LDA 
43 7 JA P 
4 38 E MAC 

440 · ~ ·····~·······~············· 441 • TEST BIT/RESET / IN AlB-REF • 
44 2 ··~·····~·*······· ~ ·····~~··· 443 TRAB MAC 
44 4 LDA 
445 BT 

? <l)•B 
AP.ST+P(2),p(J) 

446 ENAC 

448 ·······~········~·········· 449 * TEST BIT/SET/IN A/B - REF • 

4~0 ·········~················· 4~1 TSAB MAC 
4~2 ' LDA · P~l > ,· B - · 
4~3 BT A~t.:."r +P C 2 > •P<3> 
4~4 . F.MA C 
~~6 ·······~ .. ·····M·········~·· 4~7 • TEST 7~~0/ IN A I ! - RE F • 
4~8 ········ ~ ······-~~·····~··· 4 ~ 9 T Z A B 11 A C 
46 0 L DA 
461 JAZ 
462 Et'AC 
464 ·······-~·······~······· 46~ • TEST Z E ~ O/IN AI X- R~F • 
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y .:. 

I I .-I 
y c. 
,11 ·:· 
'~ 

I I •• o 
y .:. 

I l .-, ., c. 
t 1 .- . •,1 c 
.. : .... 
y l:'. .... , 
Y C. .. ·: · 'I ..... 

I I .- , ., . ' .... 
t I ,.., 
v.:. 
' ,,1 ·:) 
' ... 

I I .- , 
I C. 

I I .-. 
\' c. 

\- I . .... v· c:. 
I I ..,.., 
v .:. .. ~ 
·.· c 
• I .-, 
'I C 
I I .-, 
\' L_ 

t I , ... ... c. . 
' I .-, 
i C. 

\l"=' .... 
t I •-o 

II_: a. • 
I ,I -:-
• ~-

\} ·: • 
' .... 

'· ,l -:) 
' '-

1 I ...-, 
: .. . 

V2 
I I , - , 
v.:. 

I I ·~ ·•• .c. 
I I ... , 
;.: .:. 
'.,' 2 
J I • .. , 
'i ,:. 
I I . - , ,, . 
' L. 

I l "=' " • ... 
'J ·:· '·· 
l I ..... 
'I .::. 
I I •"'t ... .:. 
11 I -=· , l • . 

; I .-, 
•,• L: 

!. ! ·:J 
•' ... 

I ' -, 
,I .:.:. . ; ..... 
" c. 
; ·' ·:. ,. .... 

1 • .. , . . ' . ~ 
I ,; :, . ... 
: ; r , ... .::.. 
I • .-, 

'/ :::. 
' .-. •' • L 

I I .-, 
v ... 
i) ·j . ~· 

I I .-, ., . 
~ ..... 

i ; .- . 
y L-. 

: -=· • • • 
; _; ·:· 
.. ·~· 
I •"'• 

I( c . ' . ~ l/ c 
1 I r·, 
.., '· ' I , ., ' .::. l I .-, 
\' c. 

I I ·"'• y c. 
1.,1 ":t 
' '-· 

'·r· -=· .... 

07 
07 
0 7 
07 
0"7 . ' 
07 
07 
07 
0 ?' 
07 
07 
0? 
0 7 
1)7 

0 7 
07 
1) 7 
(; 7 

07 
U7 
J7 
07 
07 
tJ7 
Ol 
I"\ • !' 
OJ I .-. _,_ .., / 

:) 7 
,·. -:o 
1_1 ~ 

r. -;: ... .. 
,..~.., 

' .. .., ._. ,. 
•J" 7 
' ' ,•. --! 
;_; I 

... 1 "':' 

i I ·· . . ,-. . -~ -· .. 
I I 7 - ' .... ...., . . ,. 
:' ; -,., 
'J •· 
t! ., 
'• ' I 

.-. ~ . . . .· ·-· . - -· . ~ .·· 
" ' 
"l ~ . t 

' . . 
• 't - ;o ._. . . 
. ~ 

--u •. ·• 

~ -. 
J,i • • 

'• ., 
" ' , ... 7 . ' 
'• 7 _, ;' 

• -. 7 . . .· 
t• . ' .· ' .-. ..... 

. -~ 
{ • -.... ·-· .· 

.·1 ·; .. 

("! --
1 • ..·· 

I 't ,,._, 
... .... 
,., .., ._. / 

.... ., . ' 
•. ~ 

' . ' ' . 

.~. · .. ;• p 

. ' ' 

. . ' .· . . .:: .. 
• .. 
! 0 _,.· 

u 7 ., 
-· ... 

~ . ' . . - , . . - . ·, .. 
;,.. f 

.-. ..., . . .. . ' ... ,· 

( 

' . 
(· ,? . •' 
.. , !' 
• ,I ,• 

•, . 
' ,,· ._, 
,, -._. l 
{ ; 7 

00~07 
00 5 0 3 
00509 
005 1 0 
00511 
00 51 2 
( "C'i" J ll ._1 :;: 

00514 
00515 
0 " ""1 " (I . .J I:· 

0051? 
005 18 
0 0 5 1 ';l 
00 52 0 
0 0521 
00 52 2 
'30523 
00524 
(; (1525 
0 0526 
0 0 5 2 7 
0 •. , C' ·::. ;:, 

I. -..1 r- ...., 

00 52 9 
00530 
r. ,-. ~ ·:· 1 
.., v ..... -
t"'i ,., C' ·'"'\ •• • 
f...l IJ ._J ._;, '-. 

00 ~ 3 3 
r.J l.' 5 .-. ... • .... :.· "Y 
r~ .~. c::- •""ll c::;
•-• ,_, -~1 ·.'! ·-' 

U- .-, c ~") c. 
v •• J .,., c-· 

• •· t::" ,-, • ., 
U IJ ._; .;. • . ·· 
f: ~-· c:' ·:. .-. 
-· ) ._1 . ... ·=· 
0 05~:9 
(!(!54(: 

C0 541 
0054 2 
.-, l"' .., ~ ·:· 
·~ • ·-' "i ._ • 

fl ,•,r:= .• 4 
• \,t .__. ..... 

- ·~ 4 ·" I ' - .•. L- ~· ,J . .J 
.~ . . ~. =- 4 t' ._, u ._i =-~ . . . - . . f· -~4 ··· 
· ' •. I ._; .-' 

c· .•. "' 4 ·" .._, I~! ._) 6 

l-. ,-, C' 4 <.;, 
' ·-· ._1 -" 

r. r·· r- c:- '"" l_i , I ·-' ._i It 

~- ;•; e r:- "l ·-· .._, -· ...; 
.- !~ c=' c:: -:' 
: •. ·-· ._r ·- ' •~-
~ -.c e -··, 

'·. I_; .._1 ._ I ~ 
f'• .-. r::- t.= ·1 
.... ·-· ,_; -.1 ~ .. 
~- .-. c C" c.. 
._; ·-· ·- · ,j ·.J 
t"-o t"t C" (,.' , • 

.... v ..... .._; ·=· 
0 f" c . ·~ -, 

'-' _. - .· 
0 .... c::: e: ·=-· 
·- · ••• • - · •.J •..J 

.-. f ! I:" ·~ ':· 
::..• '•' .,_I .._. -1' 

!"· ~·! e .::. · . ... · , · -~.;::; ... 
.-, .-1 a; .:: 1 
.._ ·-· ·-· r::• • 
rol"oL ?·-, 
u ·.• ._; a ..:.. 
(I _..1 c: 0:: ·'j ... .. .., .... , ........ 
l', .·, i: • .: .;! 
·-· ·' ._. "-' r 
~"• ~'• r:.· • '-: 
I) :..• . J ·;· .. : 

r: l': c;- .c ."": 
\._ I '•' •.f :, ' 

f· t~ ··= ::: :' .,,.._ . . _,v.· 
..... r- .··r: 
'-' I) •.J ':< 1:'• 

' 
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r: o' o C' " ? • 
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£.2 YORTEX LISTING PROGRAM PAGE 7 LISTING PAGE < 900 ) 

000120 A 
00 0 12 1 A 
0001Z1 A 
000122 A 
000122 A 
000123 A 
000123 A 
000 1 24 ~ 
000124 A 
000125 . A 
000125 A 
000126 A 
0 0 0 1 2 6 -A 
000127 A 
000 127 A 
0 0 0141 A 
0 0 0000 A 
000141 A 
000142 A 
000142 A 
0 0 0 1 4 3 -P. 
000143 A 
000 144 A 
000 144 A 
0001 4 :S A 
0001 45 A 
000 146 A 
000146 A 
0 00147 A 
0001 47 A 
0001:5 0 A 
0001:50 A 
000 1~ : A 
0 0 0125 A 
000012 A 
0001:S1 A 
000154 A 
000 1 54 A 
ooo :.!l:s A 
000155 A 
0 0 0 1~6 A 
000032 A 
000156 li 
000157 A 
000157 A 
0 0016 0 A 
0 0016 0 A 
0 0 0161 A 
000162 A 
000161 A 
000164 A 
000164 A 
0 0 016 ~ A 
00 0165 A 
~ 00166 A 
000166 A 
:100167 A 
000167 A 
0 00170 A 
00017 0 A 
00'0171 A 
000171 A 
000172 A 
00017 2 A 
000173 A 
000173 A 
0 0 0174 A 
00017 4 A 
00017~ A 
00017:5 A 
00017 6 A 
000176 A 
000177 A 
000177 A 
000177 A 
ooo 2ou H 
000200 A 
000201 A 
000201 A 
000202 A 
001l202 A 
000203 A 
Ob 0 20 3 A 
0 0 0 204 A 
090204 A 

• .. 

60 0 LN KCHT SET LOC L J NK COUtU VZ 0 7 
601 LOC SET LOC+l V2 0 ~ 
602 LREC~O SET LOC LOGICAL R~C ~RD NUMJER Y2 07 
603 LOC SET ~aC +l . V2 0 7 
6 04 LRSZ SET LOC LOGICAL RtCORD SIZE V2 0 7 
605 LC C SET LOC+ 1 Y2 U7 
606 LRW C SET LDC LOG ICAL RECORD REMAINING UrlRD COUNT V2 07 
607 LOC SET LOC +1 V2 07 
608 MDV SET LOC MULTIPLY OYERFLOU S~ITCH Y2 07 
609 LO C SET L0: +1 V2 0 7 
610 N S£ T LOC HI T/X FIELD WIDTH V2 0 7 
611 LOC SET LOC+1 V2 07 
612 NfF' S ET . L~C NU MERIC FORMAT FIELD V~LUE V2 07 
61 3 LOC SET LOC+l . V2 07 
614 CPSTK SET LCC DP STACK V2 07 
615 LOC SET LD:+S TKSZ ~2 07 
616 CFSTkP SET 0 DP STACk POIN TER . F"G 0 7 
617 P A RLY SET LOC FORMAT •c• GROUP LEVEL COUNT V2 07 
618 LOC SET t Or. +l V2 07 
619 PERC SET LDC PHYSICAL BUF Ft R R( CO RD COUNT Y2 07 
620 LOC 5ET l. OC + l V2 ~7 
6Zl PBSZ SET LOC PHYSICAL BUFFER SIZE Y2 07 
622 LCC SET l.OC +l V2 07 
623 PBWC SF;T LO C PH YSIC AL llUFTf.:R REMAINING !.lORD COUNT .'v'2 07 
624 LOC SET LCC +l V2 ~7 
62:S PRECNO SET LOC PHYSICAL R lCU ~D HU t:n ER V2 07 
626 LOC SE·r LOC+l V2 0 7 
62 7 PRLlNK SET l.OC PREVIOUS FCB LINK V2 u7 
628 LOC SET LUC+l V2 07 
629 PTF'L SET LOr: •, • FI.AG V2 0 7 
630 lOC SET LOC+l V2 0 7 
6 3 1 QF"L SET LOC QUOTE FLAG V2 0 7 
632 LOC SET I_ CC+l Y2 07 
633 R S ET N REP :::"AT COUNT 112 IJ 7 
684 ROPSTP S ET S TKS Z VSRER~ OP S TACK PO INT ER V2 07 
63~ RETURN SET I. [I C RET URN ADDR/'END' ADD RI •£RR• ADDR PD 07 
6 36 LCC SET LOC +3 PD ·o 7 
637 RWFL $ £T LOC · FLA G ~~ OR D V2 0 7 
6 38 LOC . S'::T LDC +l Y2 0/ 
639 S SET LCl C SCALf FACTOR \12 0 7 
64 0 L CC S ET LUC+l V2 "07 
641 SAV E ~ [T CH B SA VE PA R AM t ~i::R S V2 () 7 
64 2 S C f ~ ET LOC SCALE FACToq F'LAG \/2 07 
c4 ~ LO S SE T LOC +l V2 07 
644 SGF L ~!:: T LOC SIGN F' LAG V2 t'7 
64~ LOC SET ~n C+l Y2 Ol 
646 S\.'R £CN S E T LDC S AVE RE CORD NO t: 7 
647 LO C . ~F T LOC+1 01 
648 S YS BF ~ ~ ~ SYS DCI+l AD DR ES S OF S~STEM B~FFER $BU F V2 C ? 
649 S ','S DC B -st -r L. OC S'( :P::.: M D CB V2 (: 7 
6~0 LOC SE : ~ ~C+3 V2 0 7 
6~1 TEMP ~ ET LOC TEMF' STORE V2 07 
6~ 2 LO C SET LOC+l V2 07 
6~3 TEMPt $ET LO C TEMF ST ORF: 0.7 
6~4 LOC SET LOG +l 0 7 
6~5 TE.R M SET ~. !J C t'RCJl :.JC T TERM V2 0 I 
6~6 LC C S ET LDC+l Y2 07 
657 UNIT ~E. T LQ C I /iJ l!,_. IT N U~l BF.:R Y2 07 
6:S8 LO C S ET LO C+1 V2 07 
659 &..1 SET LO C FI EL D WtDTH 'v'2 C7 
660 LOC S ET LOC+l V2 97 
661 WT ~:::: T :.. fJC UORK~NG VALl.' ': OF U V2 07 
662 LO C SET L O C~- 1 V2 Q7 
663 XF I-L ~E T LO C PA RAME TER Xf ER ENABLE FLAG V2 ~~ 
664 LOC ~ ET LOC+ l V2 t7 
6 6 !5 X r L S C: T l G C E X r 0 r-t E NT F I r. r_ II N D tf - BLANK F L A G V 2 ~· ? 
66 ~ L\JC: S ET 1. 0:: +1 . V2 •) 7 
667 XrU SET ~o: EXPO~EN T FIELD UIDT :-t V2 07 
668 LO C SET L~ C +l V2 J/ 
669 XSG SET LOC E X~ O ME NT SIG ~ FLAG V2 ~7 
67 0 LO C ~ ET L ~C +l V2 ~ 7 
671 ZFW ~ ET LOC LEA~:MG ZE Rn rtELD WID TH V2 Cl 
6 72 LO C SET L0~+ 1 V2 ·) ? 
673 ·nv :\ ET L:-.. c (ti ll Of" SAVE B~iJCY- Y2 J7 
6 7 4 A 2' r: R S <. i L 0 C A ~ 1: I J Z E R 0 V 2 :• 7 
6 7 5 L J r: ::: <;: T 1. C. f." l· 1 II 2 () 7 
6 7 6 B I'! 1 4 S f~ T L 0 C Tl E r J l l ll L 1 4 \.' 2 ·~ ? 
6 7 7 U J C S E T l. 0 C + 1 V 2 t~ 7 
678 :SD120 S ET :..::·c DEC :::f'tL 1 ~0 V2 C:' 
679 LOC ~ ~T ~ 0 C+ 1 V2 ~7 
680 BLNK1 SET L.O ~ AS CI : BLPN K CHARACTER V2 0 1 
681 L~C S£T LD ~ + 1 V2 0 ? 
682 BUIK2 S E:T '.OC ASCl I I:l.nN ~ WOP.D V2 !'! ? 
683 L·CC ~ ET LOC•1 V2 0~ 
6 8 4 Z Z :Z S E: T L ·~ C E N I t 0 F D A T A E 1_ 0 C K Y 2 C 7 
68 ~ EJ F:C 1•7 
685 ··~····~·-·······~·············~~·- ·· ~ ···· ·~~-·~·-·····~············ ~ ~ · 01 687 " . • ~ ~ 
68 8 • P R 0 C E S S A r 0 R M A T D ~ ~ C R I P T 0 P < A I 0 > • ~~ 
689 * • ~1 
690 • F"UHCTI DN I TO ?F''lCE:SS THE A FO R 1~ A·i DES CRIP TOR : R ~) iJ • ~? 
691 • • (I 7 
692 ~ ENTRY: DIRECT r ROM FRS • r7 

- ------------ ---- - - ·- -- - -- --- - .. 

00600 
0060i 
006 0 2 
0060 3 
006 0 4 
00 60'::; 
00606 
0 0 6-Q 7 
00608 
00609 
00610 
00€.11 
00612 
OOE-13 
00614 
00615 
0 0 616 
0061 7 
00618 
00619 
00 6 2 C 
pot-21 
006?.2 
00623 
00624 
0062~ 
00626 
00627 
0 0"6 2 8 
OO G29 
OO G3C 
006 3 l 
00632 
00 633 
00 6 3 4 
0 063 5 
0063S 
OC:63 7 
00638 
006:~9 
00640 
0 0641 
0 0 642 
n o 64 3 
OC.€. 4~ 
006 4 ~ 
006 4 (:. 
(106 4 ? 
0 06 4 :3 
0 0 E. 4 ·j 
0!)65 0 
~ 01:. 51 
:)06 52 
0 'J ,- r:- ·::-
J' ··-'·J 
00 6 5 ·~ 
OOE.5::i 
0 '"J ;- .,. .: f...; ._1 : · 

00657 
OC65J 
~O E'S9 
0066t:: 
00661. 
l] n··, . ' b f-, .:. 
00663 
0 ')66t~ 

(I 0 '=· 6 ~j 
006 66 
01)6 6? 
OG6S8 
'it)E.6 9 
O:J E-70 
006 ?'1 
n "• .~ 7 ~ 
Vt.' '•'· 
.~.··67 -Q , .. - ._ 
on674 
006? 5 
0067(::. 
0

,, , ., ._, 
· .. · r:·~ .. 

1) 0(..78 
0 06 7 ';:1 
Ol: ~, f.\1) 
0 (16 8 !. 
00 6 8 2 
OOfS.83 
OOc:.84 
(;(':.;.8~ 

C 0 E-86 
OOt.8:? 
006 8 :~ 
(10689 
OCI69C' 
IJ 069 i 
,., (' " "' ":.' 1." ' 0 "' ._ 



E.2 VORTEM LIS TI NG • P ROGRAN PAG E 13 LI S TIN G P AG( < 80 1 ) 

000 0 0 0 
000000 

R 
R 

000000 00~0 0 1 A 
000 0 01 056 1 07 A 

00 000 2 
00 0 0 0 3 

0 00004 
000005 
·-n oon'· ...; u l, 

00 0007 
"""""'0 :o · .. ;;v ... 

016 11 8 
05 6 1 1C 

0 1 6 1 ?1 
1-4Gl0 1 
('1 56052 

A 
A 

. 
1-1 

A 
A 

0 16202 A 
O ::i G03:l A 

'J 0 0 0 1 1 1 0 5 D 2 ~ A 
~1000 12 00 47 1 5 R 

100 0 
' U'"') v ' :.: '• 

13 
1 4 

')0001 ~ 

0000 16 
000017 

0 161~"1- A 
006 4 11 A 
OOOO :i 3 R 

1 0~02 5 
000070 

A 

:::oo o2o 016030 A 
000 021 O:ii"; lll A 

"u~ r.n~':) !) 1 0: 0 1 "'"' • •• v '- '- ~ •J - · t~ 
_._ n •"" Q ...,..., 
JU V C. .> 

00 0024 
C00025 

000026 
000 02 7 
n"O O?O ·-· ..., -.1 

000031 
r.ono-=-2 . ... ..... 

0 00034 
000035 
000036 

000037 
::: 0 0 0 4 0 
000041 
0000 4 2 
.... ;"\ 0 1"1 ....... 
I...·V 11..1\.ofo,,:, 

'..0004·~ 
C0 0045 
000046 
!~00047 

000050 
0-:' 00~1 
nooo52 

n5r:.0 21 

' 0 ... 0'"'~ j. .J c. ...... 
C 03276 

0 161 71 
0 0 1 0 16 
00 0016 

0 1 61 01 
146170 
n "" 6n c- ·-. l, ...J \.1 ..) c. 
0 0 53 1 1 
00 1 004 
001003 

A 

A 
A 
0 
•' 

A 
~~ 
A 

R 

0 1 6202 A 
(l 5E. 1 1 1 ~l 

016i5 4 ~; 
110432 t:l 
O C' ,'l"'' . ... 0 ......... 

!0'~025 
0 04715 
0 16 l::i 4 
1:50 4 :52 
0 56134 
0 01000 
uo 1003 

,., '., 

.•. . ' 

A .... 
·~ 

0 10053 0 1 60 1 .3 A 
•: uCC5 4 0 56 0 ?.1 A 

000 055 :030 25 ~ 
'!)O•J ~E Ou l 6 12 R 

00005? 0 1 6lli. A 
C:JC 360 05 6030 H 

0!:10061 
n·~o~--. ., ~.1 ' UbC:. ,, ,., ,, " ,.. ...., 
O,f lo.l ,I I.J ~ .,, 

. 
~ 

. R 

6 93 
6 9 ·1 
695 
63 6 
.. 9 7 b • 
.: oo v - · .... 
"' .... -ry :· ":1 
., (; .·. •• u 

7 (1 1 .... . -. .-. , • .._, G . 

... 0 A •.. ' ~ 

?0 5 
"""' -. ..., ,.· lJ ( 

• J - -.. u ~ 

709 

71 0 
7 1 1 
~ ..... 
•• - J. c. 
~ . .... 
, J. ...;, 

7 1 4 

7 15 

WT I.J 
l iB S Z ·: 
IT EM AD 
RIJfL <BI 1 

Tr.J TA L f i ELD 
:bYT E COUNT OF 

flD DR E S$ OF' L l ::-T 
WR> = 0 RE AD 

IITD ' " L' 
~"' "' .. . 

SING LE LI ST 
J T E t1 

1 1-lRI T E 

ITEM 

~ EX IT : I NPUT : DI RE CT TU F RS ~ 
'« OU TPUT : D't RE CT TO F' R:S THRU I:H;C ~ 
~ ~ 

~ ~·*····· ~ ~····~~ - ~-~··· ·~ ~·· = • • * * ··~·~·~~~-~-~~~~·······~·····~·····~· ·"' T ..,, 
N J. I" 

t'" ("'\ I I 

c. ·-~ ·-· 

Mij'v'B AE 

:.>U TEEE 

il!B UF - 1 

ITE: M A D,~li BUF 

W7 •! I BSZ , CO:J NT 

~- ~ -· ~ · M ·~···· .. ~~~ --····· ~ ~ 
~ SLE U THRU W-I IBSZ C HA RS ~ 

~~ ~ ~ ~ ~- ~ ~ -~ ~~-- ~- ~E ~ ~--~ ~-~ 
r.• r ... • · - ,... n 
•·U J ..:OHD 

"" I .. _, I , .. B... . "' R f.,., ,," J..' \, oi H 

ru~HJ 

S£ T LI ST I T Df SC B (O) .. 0 <BYTE. COUNT > 

SET LI S: T IT EM SC :B <D IT EM CID DRES:S 

GET EX:ESS CHAR COU NT WT - I I BSZ 

LOAD BLANK A: REPEAT CHAR AClER 

REP ~ ..... .... CH""' "··rr~ 1:. HI f.l~ ! , ·- C..,._ I / 0 

!r ' <:" T • I:. .... IF INPGT DR OUTPUT 

V2 

. ' ..., v c 

7 1~. * ~ *- ~~ Y.~~~: 

.?17 ~ I~tP U T:.. 
718 - ~ .. ·~~· ~ :~ ~ 

7:9 AIO L1 PUS HJ 

720 

7 ? ·.:. 
•. '- l-

723 

7 ~4 

725 
726 

? 2 7 

72 8 
729 
....... 0 ,.· ._:t 

-., ..... " 
/' .;, J. 

7- ...... 
' ..:> c 
7?? , ... ..; 

7 ';.• 4 ' ~ .,. ""' .. ~ 
I' ..;. J 

740 

741 

.., 4 ~,. 
' ... 

744 

p !J :;;: H J 

t1iJ'•iP.A B 

:... ll A 
- R· ..1 " H 
'• . ,.. """· ., , ... 
F' "~'" J -· ~· n 

1.. D A ,._,_,,., 
r"'•li-f 

.;.TA 
I ~A ,-, 

.,J t I •" 

!II' 't: lOr: • ll! ~ ~ 'f: ;.< 

~ OU TPU --:- ~ 
lr. ~ ~HI! lf. ~ lf. ,.. .- ~ 

;· ... -. u J 
I !.....' :0.1 1 

.. .,.,.,.,A.,., 
Pi..,,.v~ s:i 

~' I I ,. ~J J . . . . .. . . 

I t-.: ,-. 
·.,} ,., :· 

·" 'f '"C E' r.~ ,~"' 1""1 ... 'l . , H~ J u 

P - lJ ' .. 
l~T,n i OL t 

~. ':r: s z , w, counT 

r.· .,, " ,., 5 
' I' • "• l: 

"'•[ ' 'l'' l 0 •• I • " !f 

loi: l-l F' L , B 
· •r;· ·.· 
'"" r• •.• 
:< ''' "' ' 'r\ '·"'· "•- • s;;; , ... ,. I ' : : ..... : 

f\'!..:i--L , B 
• . c " ' ..... r. n. 
· ·· · · ~· · B ...... ~ ........ . 
~ t • .... ,. c=:: 

• <. .. ,.... .J 

r r L-- . 

IC H('IR 

'· ::. !-! A R I l3 c H A R 

1
., ••. ,.., .. .. ,. .. 

,., T r ·~ H , •: •. c . 

INP :.JT B IJFTE R CH.::R ACTER 

r•1 n 'I;:- r · ' ' .. !;' t..,; \ _ ... . . ~{I .. 

-:- E , . <:" .-. : 
.,.,) ...> ·- .&...' 

" n fw 

BUF'F 

LI ST I TEM 

It~ I1Et1 

SCB TO I T Et-1 :?.CB 

LOOP ' . - I . l 
I ' • - F' I ELL' WI DH! t • ·r .. . F. XHAIJ $ TED 

G.E T OF , . ··' .~ E ... ~ 
'· ·~· . ~ --

EXIT 

' o··· r· I ., l'o; 1J 

S ET 

F' I LL 

i 0 F RS: If 

"'1 1 T , _ J 

~\ <:;" 
"'1 ·-· 

I 1· r rr. 
' <. ' ' 

LIST 

i- ILL 

.... •·~ r. r . r- "T" • ' n •·• H i 1 ... A ('_ I u r-.. ·o; 
T , , ,.- '::J f" ' 1 A ., 
• _ , ,. r\ :' •-: ~ 

- '-''"·UT 1 ' ' r ~ 

'.: ET .. , r u 
~ - . • TO 

r· H ;, R ,·, ,-. , • F· 
..,; I 1"1 -. •..- ••• • 

LI .:; 1 

.. .. . , t. 
~~--t) 

r: OVt:.. F. u 0 •-' ,..._ • I 

!JUT F'li 'f ,~ H A ~· ;., : ·. "' .. r r;· 
\...,. t ..... ~J~ . . 

I ,.., ,., F' 
I _ u !...I T • : L 

' i -

T,., 
' -~ 

l. TEt1 Fl : l.f:D 

RCA D 

SC AN 

IT£M 

' 1 :\: T '· ~ 
i ' ti;-1-... 

.J. I '-• r • 

usr HI 

P ! IF" ("ER·;r: '!I T • # • t • • • .. • 

IIi 

BUFf 

I t ":i 
'I 1-

1. J ':.• 
y ~-

V 2 

I f ..... 
\ ' -'· 

I ; ~. 
y;:_ 

$C.B 

07 
07 
Cl 
07 
il 7 . . 
07 .-.. , 
c· ' 
'I ~ ~ .· 
(17 
" . 
,., ·-:o . ,. 
" . 
(1 7 
.... 7 
•J .. 

0069::: 
00694 
00695 
1)069£, 
00697 
00 6 9:3 
0069 ';) 
0070(1 
00?01 
0 (I ;:- (; c: 
0 , . ..., n ~ ... ,.• ... ..,. 
(1 (1 70~i 

0070/ 

~!7 007 0::~ 

!""l.? u .. 
'o -l · ,' 
. ...,. 

v ' 

00710 
0 0 7 1 1 
.-, .-. ~ 1 -. 
IJU.~ .&. C 

........ t"· o~l .... IJ,/ I) 1,·· •,'• 

0? G07 1 4 

•' .:;o n r• -: ., .v v ~ ,. . .. · ' 
tt ·... , .. , .... '7 i '7 
•,•( 'JU -f' J.• 

IJ '? . . 
f: '> 
' .. 

.... ·--:..; .. 

.-. -:.: .. ·· 

.... , .. ,,1 ·-;t 
I) •. ,· ,L o,..t 

~ 0- ~ •'"" u ,.. .1 =~ 

,., .·. -~ ,• .,.,.·JoJ 
,J ..... .. '- ' · 

f• -. r, l.' -.... ·:i ·:;. 
·- · • • •J • •• '- ,_ 

'J' .., . ' 

C? 

.-. "' . . ' . . . . ., 
U / 

,·, ~ 
' ' . . . 

!'17 . ' 
) : .· 
:. . .• . .. 

. .. ' . ' . •' . . . ~ 
' . .. . .· . ' 
·. ' .. . 

( : -· 
.- -, .• . .-. ~ : 
·.: / 

I • ,.-

'· ' 

·' . . . .. 

'J- rr '"7' -:, ·7t .. . '- ..... 

.-. .-. .., ,., "' 
·-· .. , i c. . . 

f1 II 7 :.:• :::• .. - . - ·' 
~--, n 7 ·:' -:-; v . • ,_ .. ... ,.·.···! ._, J l ·- · · . . 
• • :"'o ·.o . •, 
'-' •.I ' • -.:• ' 

(' !
-. '"> ...... . 

l -· •" ~ 4.. 
(. f~ 7 -";. ~ 
.·t.~·· ... • -.J 
.-.... ...., ,., i 
: _; ,_ ; ... ..;. :, = 

. "' ·-· .-, .... tJ ·-· f' -:.· ..• 

r, .-~ -., - , .,
;_, ;_, ... ._:, -:.· 
' 'I '""':'·-··-: IJ J .. .._... • 
-. .- . . . ,-, 

:; ... • .-· .,j • .. , ... -, .-_, .· ·. ·-· _. ·-· .· 

•• -. .-. '? o'l i 
.• '.• I ""T •. 

,., .·1 "'? 4 ·:J 
\.• '· ,. ·-

.~ •• -:a 1 .-, 
I ! i , .•' • · ' 'o . . . 

----··· ... -~ ---------·---- ..t------------------~--------- -....---...... ·-···--·---- --· - - --- - ---- -- . ~ - ..... _ _.. .. . .. -.. _... --- ~ ... .... ··--·--~-------·- · ... ·· - ·· .. ____ .. _____ _ 



• 

-. .... . .. , .. 
• ~.;. t:'\<'· ( . 
... t'"" • 

.. 

•. 

·-
.

' 

. . 
. . 

'· . . ' 

• 

. . . . ;,;,-.. . ,, 
' ' . 

E.2 YDRTEX LISTING Y$RERF' PROGRAM PAGE 9 LISTING PAGE < 902) 

00006:5 03601~ A 

' 

000066 00670~ A 
000067 OOQOOO A 

000070 R 

.. 

' 

• . . 

. . 

74~ ~················~······~·······~~····································~ 0? 00745 746 s • 07 00746 
7 47 • C A L L 1'1 0 l't - R E E l"t T R A l'i T B L 0 C K C C A 1'4 > • ·o 7 0 0 7 4? 
748 • • G7 007 4 8 
749 • FUNCTION: TO RETURN TO YSFDRTIO • 07 0074 9 
750 • • 07 00750 
7~1 • El'tTR~: ALDC .HE. 0 · If YSRERR ENTERED BY ALOC V2~ 07 00751 
752 ~ .EQ. 0 If Y$RERR ENTERED BY DIRECT JU"P VZ* 07 . 00752 
753 • • 07 00753 
7~4 • VSCRS ~ CURREI'tT REENTRANT STACK POINTER ll! 07 00754 
755 • V$CRS<PR) 2 LOCATION WHER E P-REG <R ETURH ADDRESS> IS STORED ~ 07 00755 
7:56 • · -· • 07 00756 
7:57 • EXIT . : ·TO YSFDR TJD PDP/JUMP ADDRESS IN ANPDJ • 07 00757 
'758 • • ~ 7 0 0 758 
759 • VIA DEALOC If ENTERED BY ALOC Y2• 07 00759 
760 • YIA DIRECT JUMP If ENTERED BY DIRECT JUMP Y2* 07 00760 
761 ' • V2* 07 00761 
762 ll! RETURH ADDRESSES IN YSFORTIC STACK SAVED IN VSRERR IF • )? 007 62 
763 • VCR1£X II CALL FROM BACKGROUND TO NUCLEUS. • 07 00763 
164 • • 07 00761 

765 ·······························~- .. --·····~·~··~~~··*····~··~············ 07 ~0765 167 CAN LDX ANPQJ,J POINT X AT v;rcRTIC POP/JUMP V2 07 00767 
769 IFF NUC FG 07 00769 
770 GOTO NUCl FG 07 00770 
771 SPAC FG ~7 00771 
772 IFT VI I · FG 07 00772 
773 Go·ro NUC2 FG 0 7 00773 
774 SPAC FG 07 00774 
77~ LDA AI.CC,J GET ALOC ENTRY FLAG FG 07 00775 
7 76 JANZ CAN 1 TEST VORTEX ~ACKGR!lUND CALL TO "NUCL F.: US F"G 0 7 0 0 77(>. 
777 SPAC FG 07 00777 

778 ········ ~·······-··················· 07 00778 779 • EXIT TO V$FDRTIO VIA DIRECT JUMP • FG 07 00779 
780 ··~·······~·····················~··· 0 7 00780 781 SPAC FG Ol 00781 
782 NUC1 CCNT FG 07 00 7 8? 
783 IJMP o~x FG 07 CO?BJ 

784 
786 
787 
788 
7"90 
79?. 
793 
794 
79:5 
796 
797 
798 
799 
soo 
SOl 
902 
803 
904 
805 
806 
807 
808 
809 
810 
811 
812 
913 
814 
815 
9 H ) 
817 
818 
819 
820 
821 
822 
823 
824 
8?.:5 
8~6 
8~7 
82!3 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
939 
840 
841 

NUC2 CCII1T 

·········~~···••w.•~·········-·· • EXIT TO vSFORTIC VIA DEALDC • 

···············~··············· CA!'Il E ~U . • • 
IF F NUC 
GCTO NUCl 
SPf.iC 
IFT 'v'Il 
DM E M~f',~ $ST2 SET EXEC SlATE TO NO 
TEA SA VE B 
LDB VSC RS P01HT B Al ~!.OC ST ACK 

FG 
fG 
FG 
FG 
F'G 
fG 
F'G 
r-G 

...... 
YC:. 

V -:; ... 

1)7 
07 
.~, ,:t 
' ,J> •' 

1'"1 '7 .... ( 

U7 
07 
.... 7 
. .' ( 

0 7 

0078<', 
0 (I 7 8 6 
00787 
00788 
00790 
00792 
0079 :3 
oo ... g.' . t . . 
C0 795 
007 9 €. 
;)(17?7 
" 07C'•: ; I_! I ~~ ,_ 

STX PR• B STORE POP/ JUMP ADDR IN P-REG FIELD u ._·:;, -, .., l'"t (t "? ·~ •::t "' ._, .., .... ( "7 .·· 

SPAC 
I!="f VII 
GllTD VI!1 
SPAC 

~······~·~*····~·~················ • V$RERR IS IN VORTEX II NUCLEUS ~ 

·M··············*~~············-·~ SPA t; 
TAB RESTOR£ B 
LD ~-<r 
DECR 
::iTA 
LDX 
SPAC 

B AS F.: 

1 
I<OPSTP,)( 
Of'ST KP,J 

INITIALIZE COUNT TO -! 

•••~••••• ~*••••-•~•••••••••••••••~•••••~·~~w•••~•••••••~~• 
• · LQDP Til Fittb TOP DF" RETURI'f ADDRESSES IN \l$fORTitl STACK • 
····~-~~~···~·~···~·······~····*~**~···~~CA·~~-~~-·····~-~ 

F G 0? 
F .• ~. -. , .., .. /' 
F G .-. ' 

·-· r 

FG 
FG 
F'G 
FG 
FG 

Y2 
·~'2 
V2 
V2 
V2 

FG 
~G 
FG 
FG 

.... '7 
• . 
. ") 
tl • .... , 
J • 

(l - · I ' • 

'7 ,, ' 
!'' ., 
J ( 

(I ·.• . ( 

. -.... t' 

·. ? 
v ( 

0 7 
.- . ' ;t ;,; .. 

SPAC fG 

00 8CO 
0 0801 
' 1 l-1 .;:. (t ·:· •. ._, • L-

0 0 8 0 ·-: 
0 0 8 (J 4' 
Oo r'(l"' ·~ •• 1 

0080E· 
00807 
0 0 8 0 :?, 
0 0 80 ., 
0081(1 
oo :~:1i 
:)(181 2 
00813 
00814 
(1 ~1815 
0 0 81 6 
:"'1"1 ~1 ·:' 
J • · -· • ' 

TXA rG 
CA1'1Ll su• ~UPSTK•I FG 

0 081::1 
J ; · a o 8 1 ·) 

JAP CAN~ END Of STACK 1 fu 
LDA Q,X NO. GET OP ~ROM ST~CK FG 
su ~ c::x · . v2 
JRZ C~ :i ~ DDNT ~AYE STACK ~ITH EXIT UP V2 
LDA 0- X LD 1I::J OP V2 
LSRA 6 V2 
J~ H Z CAt~2 EXIT ON ADDRrSS CP VZ 
I NC R 04·~ BUMF· POINTER f"G 
JMP CANL1 AND CONTINUe: V2 
SPAC FG 

••••••••••••••••~ ~ ••••••••••••••r.•••••••~•~••••••••••••••••••••••••• F' G 
• TOP OF R&TUR.N ADDRESS STACK FJCND - MDVF FROM VSFDRTID TO YfRERR • FG 
•••••••••••••••~ -~~ ~•i•*••••••••~·· ~ ••••••~•~••••••••••••~•••••••••••• ~G 

SPAC FG 
CAN2 TXA. . FG 

SUI · -. ACPSTK•B V2 
CPA . . FG 
LI'XI ' 9 0:S!:: V~ 
STA RDPSTP•X STCR£ STACK IT£M CllU NT-1 FG 

.-. .. 
" : 
0 7 
U? 
0 ·" 
l)/ 

(.: 7 
'"J ., ; ( 

07 
U7 
Q7 
o I "!' .., ... 
rl ., . ( 

( .. 
... ,1' 

CPA FG 01 
INCR 014 SET X • -<STACK ITEM COlJHT-1) FG 
~DD nNR J,J V2 

••• • .,.. r 

' '? ) . 

0082(' 
::JC s 2 ~-
0. 0 <::0 ~ ·:::> \..'c. .... 
:JI)8 2::S 
0 (; :=: 2 ·~ 
0 0 f-)1~ '1 
00826 
0082? 
00821? 
00829 
OC830 
0 0 8:) l_ 

01)832 
0(183!l 
00834 
0('83:5 
008 36 
00837 
0083.;,; 
0 083:1 
co e 4 c1 
00841. 

. ' . 



. ' 

E.2 ~ORTEM LI S TI ~G YSR£RF" PRD GRM·1 PAGE 1 0 L I S T t I~ G F' A G E < 903) 

·.• ' . 

C10 070 
C!J0 071 
nooo ~ ':) .... , &,... 

:} 00 073 
000074 

00007~ 
C00076 

;)')0077 
0 0 0 1 00 
n n " ' 0 1 '->VU 4. 

000 10 2 
000 103 
000104 
0()0 1 05 
OC0 106 
000 1 07 
800 11 0 

0001 .11 
::'00 1 12 
000113 
G0011 4 
r! no • ' "" l• U L .1 .,J 

C0 0116 
0001 17 
000 12 1) 
000 1 21 
!)0 0 1 22 

G00 123 
000124 

O•J U12~ 

00012 6 
000127 

0 00 13 0 
1)00131 
"" 0 ' '"''"' r;u ' J. ..;;,C. 

000 1 33 
000134 
000 1 35 
noo 1'"' ·' • • ._) 0 

000137 

0 3 ~00 2 
076021 
0 150 00 
006 40 0 
00 0(17 ;' 

A 
A 
A 
A 
R 

1 05025 A 
001 0 72 R 

0 161 71 
00~311 
C~ 617 1 

A 
A 

01 6 1~4 A 
006452 A 
000 1.11 R 
036 1 52 A 
00104 0 A 
000111 R 
04:5000 A 

01 6l~ 4 
00 ()4~~ 
00 1€.1 2 
00 10 00 
003 27 6 

D161~3 
0 5 616!!i 
1 4 6 144 
001 0 04 
000125 

A 
A 
R 
A 

A 
A 
A 
H 

A 
R 

0161 44 A 
0 56l 6"i A 

Ot 61 6 ::i A 
00 1010 A 
0001~1 1<: 

:3 16154 A 
Ov6 40 3 A 
000 151 R 

0 1606 3 li 
"01" ' " .-. :J '·' .L \' ,., 

0 0 0 1 31 i? 
"16'"'0'"' "· •J L. . .:;, t..., 

056164 li 

S4Z 
843 
844 
845 
846 
8 4 ;7 

848 
C> -' 9 ..., ... . 
850 
851 
·~ c ~ tj .. J ~ 

8 .,. ~ 
..;..., 

854 
S5~ 
S:56 
857 
85 8 
8!i 9 
860 
8E.1 
:36 2 

864 
.~ , c 
,., 0 ...J 

8 6 6 
86 7 
863 
969 
87 1 
.-. ...,. ""' 
OlC. 
0 "? '') ..., ' ..., 
87 4 

07 "' ..., ..; 

. . 
Ct!NL2 

v r I 1 
CAH5 
NUC l 

f:lD~I 
TA B 
LDj:< 

• '< ~ v ' 4 

IBR 
I XR 
JMP 
COIH 
DEAL DC 
COIH 
E .'t: C 

DPSTK +~T.KS Z 
PO: tH 

o , : MO VE 
!lA ~:E. +ST KS Z -1 , X 
:: AH5 EXTT 

B UI'IP 

C' At-1 L 2 LO!JP 

B AT 
STA CK 

V$FORT I O STACK 
ADDRESSE~ 

AT E:t~D 
POINTER~ 

TI LL 

RETURN TO V~VORT IO VIA DEALO C 

fCi 
V2 
V2 

fG 
V2 

FG 
FG 

V2 
FG 

V ~. .:. 
FG 

~······~~ ~ ~~····~············~·~~····~··· ~~·*························*• 
c y 

fUNC T ION: 

C L 

TO 

E B 

HM!DL E 

u r r £ R 

CHARA CTER 

:.: EN TRV: 
* "K. 

*-
'« 

*- EX IT • . 

BUFFER SC B CO > •= CURRENT 
RW.FL< BIT WR) = 0 READ 

WT -- tJ IDT H 

R l.JF"L< BIT 

I I T ... W T- 1 --

= 1 1-JRI TE 
R EMA Ti'iiNG IIi 

--

. 

0 
1 

.DIRECT 
DIRE CT 

c 

I / 0 

H A R A 

FROM / TO 

C~ AR COUN T 

C T E R 

~UFFER 

FORMAT F IELD 

TO I CC< lllPUT ) 
TO P CH(fJUTPIJT) 

( c c ) 

V2 

* * * V2* .. 
:.; 

w••~••••• • -••lf.•~ w~·• •••w~••••••• ~ w• w •••·-w ~ ~w••• •• -••••• ~ • •• •••• •••w•••• •·· 7r. ,T , • ·· :.'. • 1'1': ~ .. Y W. ;.,.;; • ;T, , • .T , ,: • • "1'. ~ 3r. ~ w; • . T. ;:II'; ;'ilK Jr. )I'", :9'. ;or; •• ~ , :Yo • • :.0: ~ :r. :or. :.. •• • ,... W. W. ,.,.; ~ 01r. Jll"; ~. W. ~ "" ~ ~. _,... 1r. ., """" ..... W. Jll't """ :r. Jr. W. Yo ,y; ~ 

CB C L DX · ': r ~C B•B 
"T '··· , . . , .. r ... · B ...)- t\ i·f ..: . . ..; D ' 

! !I A fl '•. ... ; ,.:., 

B . .,. • I •<"·~ T +BO C "' ('" 4 
..... ...:· · - t ' r.· .. 

o "'"HJ 1 \. 1 .. , G.Bi=: 

SET 
GET 

<- " B TO ,.., ...... ..-ER -;:- \., .L· '·' r r 
CURREtlf CHAR COUNT 

ON wo;.:n E~OU ND AR'.' '• ! 

YE S . GET NE XT BUFFER ADDRESS I t '""• v L: . 

876 CE C4 t 1 . .. 
•• I DECR EM ENT REMA INIG FI ELD WIDTH 

0 7 ., 
I, i 

C7 
0 7 
07 
0? 
0? 
07 
0? 
0 7 

' 0 7 
(17 
0? 
()7 
0? 
07 
(1 ; ' 

f' 7 
0? 
07 

... 7 - . 

.•. '7 
1,1 ' 

1)7 
.-. I' u . . .., u,.. 
~. -, 
IJ l 
,-. 7 ., ' 
I"! -::· -' ,. 
r, ~ ... .' 
. ~ . ' '· ,. 

00 84 2 
00343 
co:::44 
OOS: 45 
OOS46 
00847 
00848 
OfJ84';. 
00850 
0 0851 
0 0852 
00353 
00854 
00855 
008 5t:, 
0085? 
00858 
0(1:359 
o ·o s 6 o 
00861 
0 0 ... ·6 ·:· .. 0 L.. 

() 1)86 3 
i) (l:::64 
( " OL'.C I U ,_, r;• .j 

00 866 
1 •• l.' .-. ~ , ..• •·:•,,•,.. 
"" " r. b' ,-, v •.•o ·:'• 
0 08 6'3 
') r . .... .., • 
I OO::•t' 1 

0 0 <:: 7 ·::> ·- ,_ 
,., IJ. .:;, 7 -? 
•J ~· .. .., 

') 1-1 ·=- 7 4 I ' .. •-• t 

(I '":'" '"'J 0 C • 7 1;':" ·~· 1 i, ; V 0 .J 

n ~ ooc·-, .· v.·· ~·t t.. 

877 f•:Wf L , EC, CBC6 .J u r1 P IF NOT ENCODE .'CECODE F. D .., .., '·· .. 

878 
•)-,. Q 
"'-' I ~ 

eso 

L O:-< 
J Y. Z 

Ir~~ 

;.,. f . : URN+ 1 , -:;: 
,. •:: c "' 
. ~ ._. C• ND CCJUNT AIITJh' F"<; S 

~H~ ~ft r rcR -· 0 DO~E ~ ~ En ..... , t1 ....-.. n _. ·- • r.-. ..,. _ .}. ... CIJ" ~q 

PD 
F'D 

F'D 
881 CB C6 ., •.•. '\ ti 

I "• ( ' ,I, 

BU;'!P 
RE~D : r.::>(I T l" :J INPUT C !lAR FR~1r~ BUFF ER c. .. ·r. . ... 

88 2 

8 83 
S84 
88~ 
8 f ; 6 
C\ C.• .. , 
u '" 
0"'\ .-•• ~ 
C•OO 
-.:.
:::~~ 

8 9u .-. ~ . 
Q • J. 

892 

8:~4 
895 
S96 
8 97 
S 9S 
900 

901 
'3 02 

'30 3 

904 

90~ 

90 6 

907 

J "''=' . ' WRIT [ : EXil 

E ,! E r. 

"'9' .. , 0 I I T 
' Uti.J CHi-l R T "' ... ":••r r· F E'"' ,~... r rc. 

~-~····~~·~·····~-~-·~·-~- .. ·~--~~ ~~ - ~ ~-*~ ·~• ~:·~ · -1 ·~~----~*~•~«~~~·~-~ 
~ ~ 

f"U ti CTI :] J"i : TO 

ENTRY: f"" RMT 
;:;r1.4PT 
LRW C 
p JH.l c 

--
----

f.l< IT • • BUF"f ER 

C L £ A R B 1.! F F F.: ·=· " 
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• 0 ' .. 
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"' .•. 
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" D 
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' 

7, ~ ·;;"· 1"· c, l ::, T ,-. j > ~· • 
'' •,. .> i"', 4 I I "' .... 'lolo • 

r:: rn RY: A I NT l G ~-: R FIE LD Cl1UiH 

EXIT • • DIRE CT 
PTF'L 

HJ 
1 

1 F 
1 F' 

A. 
A . 

G F.: . I} 
LT . O 

= 
ONF 

' • 
IFW 
ZFW 

' FLAG 
A 
-A 

I r~ T E G [ R f I E '· It ~l I D T H 
z r: R:J FILL q(LD II ITH H 
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·-· 

.-. 
'" 
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• 

• 

· £.2 YORTE~ LISTING 

ooo3D1 onoJo5 R 
000302 056100 A 10~0 
000303 001000 A 10~1 
000304 000310 R 
00030~ 005211 A 1052 Dtf'4 
0~0306 00~111 A 1053 
OU03 07 05617~ A 10~4 
0 00310 046147 A 105~ DEF8 
~003 11 00 1 0 00 A 10~6 
(;;003 12 00 2471 R 

.. .. . .. 

STA 
JMf" 

erA 
.I AR 
S TA 
INR 
JMP 

rru,B 
DEFB 

.. ~ F' J,JJ B . 
PTF'L,J 
0 , .. F' 

PROGRAM PAGE 13 LISTING PAGE < 806 ) 

YES. STORE ~S INTEGER FIELD UIDTH 

A NEGAT 1 VE · 

LOAD LEADING ZERO FILL COUNT 
D/E / F HAVE A •.• 
EXIT TD OUTPUT NUMERIC FIEl D 

07 01050 
07 01051 

() ;" 
0? 
07 
0 

., 
I 

07 

01052 
01053 
01054 
01055 
01056 

1057 · EJEC . 07 01057 

1058 -·~·····~~-·······~··············~······················ .. ·······~······ 07 01058 10~9 * • 07 01 0 59 

' 1.060 • P R 0 C E S S D I E 0 U T P U t D E S· C R I P T Q R S • 0 7 01060 
1'0 6 1 • ;· .. () / 0 1 0 6 1 
l 0 62 • , < l) E C ) • 0 7 0 10 62 
1D63 ~ · . • 07 01063 
1~64 ~ f'UNCTIONt TD PROCESS OUTPUT UND£~ THE f'CR"AT DESCRIPTORS: SRDU.D • 0 7 01064 
1b6~ • SREW.D • 0 7 01065 
1066 • SRGW.D .. 07 0 1066 . 

• 1067 • • 0 7 01067 
' • 1068 • EHTRV: DIRECT FRQM . F'R$ • 07 01069 

1069 • TO DDUT F'IJR •n• FDRPIAT DESCRIPTOR II 07 010 69 
• 1 0 7 0 • T D E 0 tt ·r F' 0 R • E • F' 0 R MAT D f: S C R I P T 0 R • Cl 7 0 1 0 7 0 

1071 II! TD EDUT FOit •c;• F'CRI'IAT Df. SCRIPTO~ I!! 07 0 1071 
1072 • S • SCALE FACTOR • ?7 01072 
10 73 • . • 0 7 0107 3 
1074 • EXIT I DIRECT TO DEF' II! 07 01074 
101~ • ~ 3 s • c ~ 01075 
10 76 II! DEXP • DF:XP - S :s DEC PIAL EXPONENT II! C 7 0 10 7C. 
1077 • XF'L.: 1 ~EXPONENT FIELD f'LAG If. 0/0107 7 
1078 • Xf'IJ = 4 ;; EXPONENT FIELD iJIDTH II! 07 C107B 
1079:.- IF S .G ·r. o, DT • I'IAX(l),DT-S ·H> II! ~? 01 0 79 
10 80 • II! 07 0 1080 
108 1 ·········~·····~·················~~·····~~···········~···~~···· .. ••••••• 07 01081 000313 R 

000313 R 
1083 DDUT EQU ~ 07 01083 
1094 EDUT l~U II! 07 01084 
lOS~ ~OVBAI ~,coUNT SET SIGHIFIC~NT DIGIT COUNT TO D 07 01085 

000313 0160:S~ A 
000314 0:160:SC: A 

1086 
00031:1 01615:5 A 
000316 001010 A 
C00317 000335 R 
000320 001004 A 10 87 
(.11J0321 00033 3 R 
000 3 22 0460:52 A 1088 
0003 23 146 0 ~4 R lOS S 
0003 24 00:53 11 ~ 10 90 
000325 001004 A 1091 
000326 0 ()033~ R 

1092 
0 00327 0 161~!5 A 
0!10 3 30 0!560:52 A 
0 0033 1 CO l OCO A 10~3 
00033 2 00033!5 R 
J00 333 12 60 !56 A 10 94 DEC, 
000334 0!5605 2 A 1095 

1 09 6 t£010 
00 033!5 10502~ A 
000336 005 302 R 
000 337 046173 A 1038 

~003 40 01605 5 A 
00034 1 146 15 5 A 
0003 42 05605~ A 

1099 

11 0 0 
00 0343 010423 A 
0,10 344 0561 74 A 
0003 4~ 016155 H 1101 
000346 001004 A 110 2 
OC03 47 000300 R 
CO OS!50 001010 A 1103 
00035 1 000300 R 
G00 352 01605 6 A 1 10 4 
0 00353 146155 A 1105 
0 00354 005 111 A 110 6 
0003 55 00100 2 A 1107 
0 00356 00036 0 R 
000357 005 0 01 A 1108 
C00 360 056056 A 1 109 
00 0361 016 15 5 A 1110 
000362 001 000 A 1111 
00 0 363 000300 R 

IZAB s,D£010 . 

. 
JAN DE 0!5 . : . 
INR CC 1JN TtB 
:-:: i..! n n , B 
!lP.R 
J rH~ DF.:OlO 

MOV!AI s,CCUNT 

J ~P 

ADD 
STA 
PU S HJ 

~ ~010 

':l T,B 
COU NT, I 
RND 

II'IR XF'l'B 
;; U T J B B ~ l E X P , S , D £X P 

MOVPAB fDUR,XFU 

LDA 
JAN 

JAZ 

L DA 
SUB 
IAR 
JA P 

TZA 
S TA 
LDA 
JMP 

s,B 
DEF 

n:::.r 
lJ T d~ 
~ .B 

' . ":) . . ,. ·-· 

DT •E 
s .B 
lJO" 

EXJT I F NO $CAL£ FACTOR 

SCALE FACTOR IS +. BUMP COUNT TO D+l 

DK IF D.GE. S 

DT :·:ERIJIS£, GEl' S SIGNIFICAN T DIGIT S 

SC~LE rACTOR IS -. S E~ CO UN1' TO DT -S 

RO UtlD DE C I~ ~L riELD 

• D' AND • E • :BOTH H~VE EXPO t"' EI'P" r I ELD S 
SET DEXP = DEXP ·· ~ 

EXPONENT f! ~ i-D IS 4 CHARS WIDE 

S . GT . 0 7 

YE S 

SET DT : MA X! O,D T-S+l) 

~XI';' UITH A - S 
PRrtCF.:SS S 

0 7 01026 

('7 01087 

1)7 0108 8 
Ji' 0 108 '3 
t.r? 0 1 09(! 
') 7 0 1091 

'J? 0 1092 

...... • !l 1 QC'O'; 
\} \,; "' J .... 

07 01094 
0 7 0 ·l 0 9 5 

Y2 07 0~. 09>; 

~:· .. ? 01C9f.: 
'J.7 01 0 '~,:.:; 

0? 0 110 !) 

ij 7 01.101 
0 / 0 11. 1);:': 

Ot' C l.10 3 

01 0 110-1 
a ? 011'J:. 
'• "} . 1 1 1~ r v, u '-' ·.·· 
') 7 0 11 07 

Gl 0110:3 
r-11 0q v . \,; . ' · ':' .. , . . 

07 0111 0 
01 11 ! ... '? ,. ( 

1112 EJEC 0? 
1113 -~~·····~~~····~~~~······~··--~~~~~~-~-~~~~-~--~~~--~--~~~~····~-·~···· 0 7 

0 1 1 1 2 
0 11 ). :3 
01! 1 -: 1114 • • 0 7 

111~ M P R 0 C E S S F D U T P U T D E S t R I P T 0 R C F D U ) • 0? 
111 6 ,. lf. 0 7 
1117 c FUNCTION: TO PR OCESS OUTPUl UNDCR THE ~· ~~ MAT nESCRIPTD R: SRF W.D • 0 7 
1118 • ~ ~ ~ 
1119 • E~TRY: DIRECl' FROM FRS • S 7 

.. 1120 • DE'XP = ;:::~ c I Mrtl t:XPONENT If. 1: ? 

• 

0 1 11 ''" 
• • J 

0 1 • • . •' 
J. ;. i,j 

:J l. 1 1 :> 
0 1. 1 1 3 
0 1 1 l ') 
0 1 1 2 !J 

. . 

• 

• • . . 
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£.2 VDRTE~ LISTlHG 

(:0 0364 
- n o '? " .. l ". wO.._l 
" 0 ,... ..... ....... 
~- U.:ibb 
1-, .~ ,-, --:- b- ... 
.•<J • ...., ,,. 

8::303 70 

0 00374 

(, •) n "? ·::: •'· 
, . • !) ..... ( ·-· 

,., ... 03"'""' 
\.,; ...J ' ,. 

0 00400 
n o'n401 •.I v v 

00 0402 
t";f'\f'l 40"' d ..., ..... .;J 

000~·0 4 
.. ,n ,... .• 0 ... 

; lj .. --· 
r, 0 0 ., 0 .: •.. ~ o;,.o 

0 00407 
000410 
00(!4 11 
r' ·"''n "l'=> ·~ .., .... .... L.. 

''"' ,... n _. ~ ...., 
LI UU"t1~ 

1} 00414 
.-.nn .- .. c-
l: ..; ....... .i. -· 
.... r: n ... • ,: 
•-V '- ""tJ.:J 

000364 R 
0 161:5~ A 
1260~~ A 
126D54 A 
056052 A 

10'5025 
U- 0 ~ ·:> I~ .-. 

·~ •J \.1 c. 
0 • r .-. I':' I:' 

J. r:. ...... ...J ..J 

126155 
-, c:· - -, 5 c t. .._J (:. l· ........ 
001000 
000300 

•o 
' ' 
~~ 

A 
") 

~-

OO:iOOl A 
G:560f..2 A 
056075 
o ~c. 1 17 
056141 
055155 
00510! 
f'C'k 1~C' u _ t •J J. c. ...J 

10~025 A 
001742 R 
006443 A 
CC5157 

046141 
01E.141 
140423 
C01002 

r;o ... 

000 417 805 157 R 
!.) 00420 
GC0 421 
000 422 
000423 
,-,,-, n4~4 
;, ; ,)(,.> c 
': U0425 
'""' ""''""4~.-0 1 ' '1 ' c.~ .. ._. .. ..... 
000427 

000 430 
000 431 
000432 
000433 
000 4 34 

;~I ·~ 0 4 3 5 
000436 
0i)0437 
(!00 440 
:)!)(1 44! 

ro 1 "' .-~ 1 -:> 
OJ ... v ....... ~ 

1261 4 1 
005014 
G 16125 
05500 0 
055006 
nl,.,...,. ., 
u o•~• c t:.. 

nc-crf"· o~ u ...J ·-' l. l .;, 

0 0 60 1 0 
007077 
0 .. £.- .. ·:. 
-•"'U~ ..... 

005101 
0 :56 125 

" O"'c· o · l• .J I 1 

(:56156 
(i 560 5.-', 
056022 
0 5 6 150 

A 
A 
A 
A 
A 

A 
.·., 
" 
A 
(-'1 

A 

000442 005001 A 
(::Ht 44 :3 (; 56157 A 

000 444 105025 
1)00 445 001745 
000 446 1 56 0 5 3 

A 
.... . ~. 

11e1 
' 122 
1123 
llc4 
1125 
1126 
1 , <> 0 

... ~ '.J 

1 1 3 (I 
1 l 3 1 
1 ''-'? ... ._, ~ 
1133 
1 1 .., .• 

~· .... 

1 135 
1 ' ·:> t-... .... ' 
... 1 i ·:· '? .. ·-· .. 
1 1 .., 0 
- .I. _. ·-· 

' 1 .., •:l ... ...., .... 
1 1 4 (l 
l l 4 1 
.. '! t, -;:> 
J. ·' ._ 
" ..... ...... 
.L J. .... .,:, 

1 , ..... 1 .... ~ 
• 1 4 c; .i ... _. 

1146 
1 1 4 .., ... ... .. · 
1 1 A'" 

~ ·=-
1149 
11co:n 
...... y ·- · 

1 1 51 
1 152 
1 , "' ":) • ...J~ 

• • r -" L .L • .J "'+ 

'l C'"' ,.. ._I ._1 

1 1 57 
• " ¢'" .... 
L l .. .1 .;:, 

.. " «=" 1"""1 .L J. ._1 :;;o 

• 1 - n .:. c .... 

1 1 6 1 
1 • r? .L r-,. ~,;,. 

1 163 
'! 1 .::: .·1 ...... v.,. .,,.c: 
.l ... ,... • .J 

11C?' ' ... .,..., , 

1168 

• • 6 g 
~ ! -

1 1 70 
1 1? 1 
• 1 - · ? J. /' '-

1 173 
1174 
• 1 7 c: 
l ( ·-· 

1176 
117? 
1178 
• • -, 9 .l .l , 

1180 
1 1 8 1 
'! .. .-. -. 
... J. 0 .::. 
.. 1 n-. 
J..tO ..:• 

1184 
1185 
11 86 
11 0 •::> . ._. .... 
1189 
1 1 9 0 
1 1 9 1 

1192 
11 9 3 
11 '3 4 
1

..,,=: ;::; 

.l J · ·-' 

1 1 ·:n; 
1 1 97 
1198 
1 1 •j 9 

1200 

12 0 1 

PRDGRM1 PAGE 14 LISTING PAGE ( 

-- SCALE fACT DR 

EXIT : DIRECT 1'0 DEf 
A - DE~P DEXP+S * 

~ * 
·······~--~·····**~···············~~····~~~···· .. ·*·w.~···~··············~ FDUT EQU '* 

LDA 
ADD 
HDD 
·::· T ,, 
v I .-1 

PUSHJ 

LOA 
ADD 
STA 
j t1 t:· 

o:- t !::"' c 
t .. ... 1.:. 

DEXP,B 
D, B 
CO UNT , B 
R ~~ D 

.,.,r- •,, ,.., B 
<.1 r .. . ···. r· • 
~~ 1 B 
DE\P t'B 
·n E :-

GE T SCALE F;ICTOR 
ADD DEC IMAL EXPONENT 
AD D FRACTIONAL FIELD 
STOR£ AS SIGMIFlCANT 
ROUND TO ,-. T ,- k ' I F I C A >. I T 

~.LL1: "1 11 

E '>~F:·o .. -"'T •.• Nt.. 11 BY 

CDUNT 
DIGIT 
DIGIT 

CCiUtlT 
:::. ::JU tH 

n~ 1 r IJIT U , . ,, ... - ER 
. ,..., • 1'1 i t.. l.J " c· , <- I D 

I .&. 1:,. .,. WID TH IN A 

~~~~•••~• ~ ·~~~-~~~•••~••••••••••••~•~~~~••••~•·~~•••••~• ••••z••• u ••••~• 
~ . 
~ FORI'IAT SCAi'i<FRS) ~ 

• ,.. FUNCTIOH: T D <' ,-.. - t· j ..,;. ...... H I AND DECODE FOR~l A T ·-uAR·~cr -R ..... 1-.. -t:.. .. S TRIH G 
~ 

* ENTRY: NO SPEC IAL CONDITIONS 
"-
~ EXIT ,.. 
"-
:« 

• . 

ERRORS: 

FD LKEY C ONVER ~ !DN CODF. ID KEY 
PROCESSO R FOR H/XIT <NO 
00 0 l~ Es~~oR F"R OTH- 0 ~ r~l 

·~:0 DE"'"',..,' ' 'Tnn . ~ ..... ,. .. ,- u 1'\ 

T 0 D E ~ .~ 0 f ·-· T 0 R I ...t ...... I '~ 4. I I ' I I'- - .._,. !. ::.. L.1 I I ~ 1'., ~ 

OTHER•~r ::;: E D~ IT fO VSFO RTIO THRU GN L 

ER1 0 •. , . ' T•Jv·L• n l I I H ... FORt·lAT S TRI NG 

DATA 
L T <:'· '! 

,I' ~ I 

:<F ER F ROr-1 LIST ) 
liOT O~HAUSTE1l 

~ 

* ,., 
* ~ 
lt' 
:t: 
:.: 

" ·:· ,. 'I '- .. . 

J; ,., 
* ~ 
-~***** ~ -~~······ ·~·····~~******• •• *• · ·~~K ~·~ ·-~ -· ~· · ··· ~ *******~*****• 
~-······~~~···~ ~ · • INITI AL ENTRY • 
~-~··~···~····~ ~· 

ZAB 

STA 

- r--~:, H 

'!' t. J r"> n 
.i. 11 ;_." 

STA 
-:. ;• <:- HJ :- ,_o .. :-

?T -·' 
~~, ....... ~ ...... 
"' '< • E ~!TRY • 
~ !f. "' !I '- ~ ll( "- ~ ~ . t ll( .,.. 

F ~ ~ ""' T •. I r-.. 
"' ~· C. i I 11'<, 

L D ~~ 
<;UB 
.J HP 

I T'o ..... 
~ .i..i ri 
...... T"'' ..... 
H J,J J,.l 

T ~~ ::< 
t T"l ""'· ,_ \ .. 1'1 

:~ R P T 

t::=SRPC+1,B 
L T <• T ... ' ... 

.i.-~ rt-'&~ 

F'ARL I,',B 
-· 'C ..... ;a IJ 

• 
' R , E 
r r1 :-

AR S T+LP,ERl 

PA2L'Yt! 
F';:';~LV • B 
F rl n ,.... 

'-• • it. .. ~ .-.. 
<. .. i".. .1 

,.., (": r:-.o .. " R ' r-~ ~ 'J. . ,.... .., 

t""•t"'·~ · '' 'P. 
I J•i ,"f t.... Y ' -

, , n 

·s. T R I rt G PiJitiTER 

CLEAR LEVEL 2 GROUP RCP~AT C~UN T 
,-.,r-An 
,_ L.. .::.. to'\ ;-;. 

CL ,-•. o 
r_ f.. "'· 

LIST '!"""I ...... , ...... 
.lJ i ~ i M 

• .. • r: r ""'! !! o L E • ... · ---. !. 1 ... -•~. !..;G t 
'::"'r .. r 1 r-· ·- ·' C.,. . ... ,t:"'' 
. .,:, · ·~ r { ~ C.. i' :-: 1 W :T.. 

,- I ,.·., ,-
t '- H U 

C!JUN T 

S E T I f··i I T I A L ! ( ' 

I I'·! o : : ,.. t-1' 0 r1· -- ':" : : ... "·10 i/ 
i o_l I I J 1 J,o ~ • ., I ' ' 

RE P EI:.)T 
FO Ri'!AT 

C 0 Uti ·~ T 0 1 
CHAP: ~lCT ER 

1 / FO Rr-1AT CHHR I ( I 

"'"'~F· .DU ll 

.-R"'O"' c. . ro:. r. 

. ( . 
. ' . ; 

I F 1
··' ::- l 

~ .. . ·- -

'" .... , r::· ·:· 
I l • ... 1 • · -

POINT )\ AT G ~ ;.:! UP 
G ...- ~ •·· ,.... .-, E , .. T 
.J C..I ~c.r .. r--: ·-·"' 'r·'T ..... · .. ! ... 1 

. ( . I ": I ·' r:" I "" L ,_ ·,• ... - ~· 

REPEAT CD t'liT 

/ 

V2 

/ 

.-~ T r. 
:}- I t -1 

" ' 4,o 

Cl ' >~ 
r : "' "' o C - G D :;o P C , X .... . .:·~· ,, 

"" T fJ R ·- .,. f·J .~ i . \:.. .1 . 

~ T o ·: ::'a :7 } •,·j 
..,. I ~ ~ I • 1.. • 

r, · .. · ~· · ·'·· ~·· r r· 'I t1 '·-.: , - · 

~r ·-· '· I r ·-. H I ,_. 

G"' Q IIC• 
;':. ·-· : 

GR DU P 
REPE AT COUNT TABL~ 

REPE AT COU NT TABLE 
I Y'\ ,_, o' ' t ' o ·- · 'T' 'r' ,- ,- •,-
f... l.J H ,· r.:. ,.. t J .D t_:. C.. I y-, '1 • ~~ T r:· (", r L.1 J. t I L . !~ 

"' T ,.. ,- ' . "' "' T G D "" P ,.. X .,... ' ' " ,... ~ H u:"' - ~ ~t ~H¥~ 

~-~····· ~- ~-·-~~ ~~ --~--~~~-~~-* • INPUT NEXT Fl FLn DESCRIP 'rD R * 
·· · ·~-~~ · ······~ - ~ ~ -~~-~~ - ~-** * ••-••••·· ~ ·-w••w~·••••••••-••~•~w••·~·-• •··•,• •~•••• ;..,; .-.; ~ ~ ..,., <'F. .;op; .... . '!". •' ·'!", :Y; •'P'o _..,.., - ~ ·. • • ~ •• ~ • ..,.. ~. ,""f. ;or, ;rp. ,1\ • • :"!' ·""'· ;or, ,y , ,., :'r. • ,v; ,.,.; ~ ... • y; ;~ ,T . • • '\• ,'f', ~ ~ -.,.; ... ,'Y'. 

*. • E t,J A "'L >. "' L F ,. B ' ~- " " ·' t' U f' ·' • ' ' ' ( • ' ' ' ' ' ' ' ' ' ) ' " ' ' ' ' :.: :... 1 D.._ ' "" ~ l-H fi r.._ ,- 1 ' I t' ' ~· t ' -~ r r r •" , · 

~ •~w.-.w.'f.~* r ~•~ • ••* ~ ~**~ .. • ~ ~••• ~ ~~ ~• ~ •~•• ~ · ~• * • •••• 
" ,..., .,... 5 
f r: . ..;;. 

I Tl ..• I .... ~..~ H 

·!;"· T .. -., 
·.:: I h 

I ~i C R 
-<· T ;, 
.. > I M 

-. ... . - ..... -r.' ,.·· .J l' , 

!· . \ , : ;: t ... •.,.,,._, r, 

' • 
C: To ·< ;t lj i. 
-· · l· .. -. :·. . ... 

S ET REPE AT Cfi UNT TD 
CLEAR SCA LE c ~cr O P F i_AG 

rr;:s lo 

.:"• 'T f ''l 
~· I M .. -- . ... • I • 't 
,_;. I • '\ 

::-. ·.~ ,. .. 
·..)- i i-f 

7A. B 
~ . 

.,. . . . 
.... ' !:"• 

(' .,. F I 'I> <\ :. '-'D 

,·. ' ' B 'w'{ I ' '-- ' 
t:'· ,- ,- I 

·. :· ~.1 r L-

.- . I E ,· C:• '-o L.. ·- I 1 r;, r- L I=' ,.·, ;:;. 
~ -- ,.., .~ 
;~ L r:-'" R .... ,_ ,..., 
,~ L ...- ' ' F'· ""' C. M ·. 

FR. t"-·T' , , , _. ,,, n.._. . .. • . ..:11.-, L. 
I ." 'o ,-: I ~ I 

' ~ 1 . • 

(.'1 I 0 T '=" :.x .. ' '
-<'· T t- ~J 
·~· J. \.) I 1 

VUl G 
FLAG 

r r E u• W1DTH 

PUSHJ IN PUT NON-BL~N K FDR~IA1 CHARACl'E R 

CV i- L,B CHECK 1v' A L I iJ I T ''( 0 F CHAR 

...... .. -~-- ------- . - ~ .. ... - .. ~ .... .,_..._ .......... .., ........ ... . _ .... __ ···- ... 

\
I .-. • .:. 

V2 
V 2 
~.· · :;',o ' .... 

V 2 

V2 

07 
07 
n7 - . 
07 
!"t '? 
0 ·' < - -.. IJ ,-

07 
07 
,. ~ 
;) l 
f .... 
o.l / 
l 
.. , 7 . ' 
07 

fl7 - . 
0/ 
07 
, , 7 -· . 

, .. , .. ;, 
' ' . - . 
~ -· ... / 
~) ·t· ,/ 
1-, ? 
_ o ,. 

,., ~ 
: .. 1 { - ., 
!j , ... 

.-. '"':' •.. ,.· 
II -:: ,.,. .· .·, . ., ·-· .. 

(J7 ·- . .. ., 
,) ,.· 

.... .., 

. _; . •' 

1: M;o 
'.J •• 

D? 
. ::· ,. ' 

t"' ":' ... ; ... 
f.: 7 

. , . ,. - . ,, ~ . . ' 
~ .. 

' · -. . .. 
'·' r 

"I ·-·_ , .. · 
co -.. . 
. ·-: ! .·· - . 

• 0 • ...,. 

iJ ... 

.. .. ~ 

o) ,. • 
:; ·-;;· . . 

.- -. ' -· . .... · ·~ 

.... ,! 

r .., 
; . . . . 
. ' ; • r 

I • -:,o ·_. .· . ., ..,. . . ,.· 
. ·" ' ·' .. 

' ' ":' ,_. .. 
... , ~ 
. I 

t.,. ·' - -·: .... · 

I ! :; - . . ··-. ' 
-· l 
··, ... _, t 

... ~ 
· .... I 

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

0 1121 
01122 
0 112 3 
01124 
0 1125 
01126 
0112::l 
0 1 1 3 0 
0 1 1 3 1 
0 1 13 2 
0113:3 
011:34 

I) 1 
(j 1 
0 i 
0 1 

1 
.-, C' 
~ ..... 

i3 6 
; .-. ·; 
4 .;, <' 

1 -"j ~' ._, •. ) 

0113'3 
01140 
0 1141 

1 4 ,, 
' 4 ..... J. .... -~ 

0 1 
;) 1 
0 1 1 4 ~ 
f i11 A&:' 
\.' .J. -r . ..1 

0 1 1 4 6 
0 1 1.1,'7 

.A. -,- ,. 

0 1 
0 1 
c 1 

1 4 . 
~ ' J 

149 
i c.: f • 
.1. ...... ,_. 

01.15:~: 
•• -.. 1 1 . o= -· l .J ::: 
.-, 11 r.A ,_o .... _ 1 .,. 

0 1155 
(! 1 1 c:: -~ 

~ .._, o' 

. -. 1 • c:' I"\ 
"_1 A. l -· ('o 
r-.e-t e .~., 

1_1 L .'. ..J :~ 

:j 116 :) 

.-:1-: .... ~· ... 
·-' ... l C· .::. 
0 1 l f ~ 
fl .. 1 r: •::: 

J. .• · • .I •• 
.-. .. .. ... •. 
u i .l t,.. : ... ' 
:"': 1 .. .- ... ' .... .. . l ,_ , • • c• ' 

i) 1 1 t.: •:> ... ~.. ... _. 

0 1 1 f'. ·;:· 
. J •· 

( ! ~ 1 7 t : 
- ~ I '•' 

t'i • • - ., 1 
. .. .\. i ... J. 

~Jl17.:~ 
f ; 1 1 7' ·:· o_, ... ... ,· ·-
r , • " "'l' ... 
•) j j ... ..... 

t'o ~1 '? C.." 

l..i ! 1 ... . ~ 

!": f 1 ":!' .~· 
o,.. i. ... •. o . .. 

c· 1 1 -, ·~ '..1 .. • • 

G 1 
,-. 1 •.' 

.. ~ ") 
• o•' .- • 

.., 0 ... 

4 -, o-·. ,, ~· ... , 
' 1 ~'=' ··· ·-' - .i ._, . _1 

·"·J ~ t.J ~ ;_: !. ·' ,_, .. 
!": • -t ,-. ... 
·-· ... .i. •:."• ••• 

1
{"1 '! "! C.• ·~) 
i.J 4.. .~ •• • ·- . 

.; ·=· c .. . ·-· ... ,-, .. .. .-. -~ 
•. L .i •:· <:.• 
l) 1 1 ·=· ·:· 

.J, • ... • ~I 

.-, ' j .-.. -; • . '· . o:o : .. 
Ol i -:?0 
0 i i 9 i 

"1 ~ 0~ ""'· ,_, J. ... "· 

1 .. , 0 .. o:;. ··.:. 
, ... .1. ... ..• 

0 ~. i 9 4 
i.i 1 1 9 ~~; 

- i 1 .. ') IJ' 'j ,. 

0119::: 
0 ! 1q9 . - . 

(.7 01.2 (!1J 

~ .•. 
t..: ... 

•-0~ 0 ·~OOoWoW ...... o O-

f 
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E.2 YDRTEX LISTING YfRERF' PROGRAM PAGE 15 LISTING PAGE < 909 ) 

000447 001010 A 1202 
0004:50 00:51:57 R 

. . . . . .. . . . 

000 451 
000 452 
000 453 
0 004:54. 
0004 ~:5 
000456 
0 0 0457 
00 0460 
000 461 
00 0 46 2 
000 4 63 
000464 
000 465 
000 46 6 
000 4 67 
000 47 0 

. 
0 00471 
000 472 
000 47 3 

. 
000 474 
000 475 
00 0476 
000477 

00 0:500 
0 ~0 :5 01 
000 502 

. 
000:503 
OO Q:/04 
00 0~0:5 
o oo=so6 
000 ~07 

016065 
0 06402 
0 00442 
006 40 3 
000 41 3 
006412 
000500 
0 06404 
0 00556 
0 0641::~ 
001012 
0 0 6405 
000563 
00 6400 
0 00624 
0 4615 1) 

1203 
120 4 
1205 

A 1206 
A 1207 
R 
A 1208 
R 
A 1209 
R 
.A 1210 
R 
A 1211 
R 
A 1212 
R 
A 1213 
R 
A 1214 

121:5 
010460 A 
0:56125 A 
0:56-171 A 1216 

1217 ' 

010424 A 
0 :56061 A 
001000 A 
000770 R . . 

1218 

1219 
1220 
1Z21 

o16oi2 
126141 
00 5014 

A 1222 
A 1 2 23 
A 1224 

122 5 
015000 A 
00:5 3 11 A 
0;55000 A 
0'01016 A 12!6 
0 00 552 R 

. 1227 
oop~ 1o •16141 A 
00 0~1.1- 0 0 :5 3 11 ~ 
eo o~12 0::56141 n 
00 0!5l3 001016 A 
000 :5'14 001016 R 

1228 

JAZ 
............... 
• TEST CHAR • ••••••••••••• 

LDA 
BT 

BT 

BT · 

BT 

BT 

BT 

BT 
• 

I NR · · 
NDVPAI 

STA 
f'IOVPAB 

••••••• !lllll!l! •• 

!II • > • I I'IPUT • 
llf lll! !I! •• !II. I! I! lP. lU! • 
fRS15 LDA 

• 

. ADD 
T~X . .. 
'0 AX · · 

J~I'IZ · 

DAB 

JAI'IZ 

ERl ERROR 1/ ILLEGAL FORMAT CHAR / 

fCDDE•I RELOAD FORMAT CHARAClER COD£ 
ASET+C"tFRSlO .TEST FOR •,• 

ASET+LPtF~S2 TEST fOR • c• 

ASET+RPtFRS1S TEST FOR' ) ' 

ASET+"I'I•FRS20 TEST FOR • - • 
. 

ASET+SltF'RS70 TEST FOR 1
/ ' 

~SET+NI'ItFRS2S TEST fOR NUMERIC 

~SET+ALtfRS35 TEST fOR ALPHA 

QfL•I MUST BE QUUTE. SET flAG 
BR15•1'1 SET FIELD WIDTH TO MAX IHTEGER 

IJT•B 
EIGHTtfDLKEY LOAD 'H' DESCRIPTOR KEY 

FRS60 

' . 
AG PAR;J 
PARLV•I 

0 

fRSlt 

PA RLY 

F'~S7:S 

EXIT 

POINT X AT •c• GROUP REPEAT COUHT 
DECREMENT DVN A"IC • c• REPE ~ T COUNT 

IS •c• GROUP FINISHED 1 

YES. DECRE MENT • < • u:~iEL 
. 
• 

. 
CONTINUE SCA N If NOT l~ST ' ) ' 

I • 1229 
1 230 
1231 
1232 

••••••••••••••••••••••••• 
lll PROCE SS RIGHT ;msr • )• II 

·················· ~······ .. ZAB f DLKEY DISABLE PXf MODE TE ST 
00 0:515 005001 A 
00 0:516 056061 A 

000 :51 7 10502::5 A 
00 0:520 0 0143 6 R 

12 3 3 PUSHJ '3NL · GE T nDDRES S OF NE XT LIST I TEM 

1234 SUTBBJ IT EMAD,ITMIHCtiT F.M~~ ktiiHTIAt.JZE LIST CDHTRDL 
000:521 016113 A 
0 00 :522 14611:".i A 
00 0:523 056113 A 

000 :524 016114 A 
000 :52:5 12611~ A 
00 0~26 0 :56114 A 

1235 

... 
123~ I. PU SHJ RCL 

• 
RECYCLE LOGICAL BUFF ER 

000:527 10502~ A 
00053 0 004757 R 
0~ 053 1 0 16117 A 1237 
00 0:532 001010 A 1c3S 
0 00:533 005157 R 

1239 
0 00~34 00~001 A 
0 00535 0~6117 A 
000~36 03601 2 A 1240 
0 00~37 0 0~144 A 1241 IXR 
0 00540 046141 A 1~42 
00 0~41 01 ~ 00 6 A 1243 
000542 0:5~000 A 1244 
0005 43 015007 A 1245 
00 0544 00 1010 A 124~ 
000 545 0 005~2 R 
000 546 046141 A 1247 
0 00 547 005144 A 1248 ·· 
00 0:55 0 01~006 A 1249 
000 5~1 05:5000 A 1250 
0 005:52 0 1500 3 A 1251 fRS19 . 
00 0~53 0:56062 A 1252 · 
000554 001000 A 12 53 
0005 :5~ 000430 R 

LDA 
..IP.Z 

ZAB 

:... DX 
IXR 
ItlR 
LDA 
$ T A 
LDA 
.JAZ 

IN R 
IXR 
LDA 
S TA 
LDA 
STA 
JMP 

12~4 ··~·····-~··· 1255 • •-• t Nr::·u T • 
• 12~6 ··~···· £ ~ ~~·· 

LISH'L•B 
ER1 

llSTF'L 

ERROR 1 / HO DATA XFER DES CRIPT ORS I 

CLEA~ LIST DATA XFER F~AG 

POINT X AT " ( " LE VEL 1 
PAR LVtl AL S ~ LEVEL COU NTE R 
GSRPC-GDRPC•X 
0, X RE L~;n !) LEV n 1 DVNMHC REP F.AT COUNT 
GS~PC-GDRPC+1•X 
FRSt9 IS THERE A 2ND LEVEL ? 

PA RLV•I 
. 

GSR PC-GDRPC,X 
0 ' ~ 

. GF :<P T -GDRPC' X 
FRP TtB 
f"R .S S 

YE5: 
USE 21'iD ' ( • · LE VEL 

GET STATIC REPEAT C OU ~ T 
RE LO AD DYI'IAMl C REP EAT COUNT 

BA CK UP SCAN ·ro •c• 
RE SU ME SC~ ~ AF TER CORR ESPOND IN G I ( I 

Y2 

07 01202 

07 01 2 03 
0 1 0 1.2 0 4 
0 7 0120 5 
07 0 1206 
0 '-' 01207 

07 0120S 

(J 7 0 1' 2 0 9 

0? 01210 

07 01211 

01 0121 =~ 

07 0121 3 

07 0 1 214 
(? 0 1215 

0 7 012 1 6 
07 01 217 

C7 0121 8 

07 0 121 9 
07 0.1220 
0? 0 1221· 
Cl 0 1222 
C7 0 12 2"3' 
0 7 0 1 2 24· 
0 7 0 122 5· 

0? 0122 6 

C? 01227 

0 7 012?.8 

0 7 0 12 [! 9 
':! 7 0 1 230 
07 ()1231 
07 01232 

V2 0 ?' 0123 3 

V2 

ll 7 0 1?.3 ~ 

0 7 01?.35 

" 7 0 1 '::.> ., '-_, •• v ., 

:)7 01237 
,, 7 () 1 2 3 8 

07 0 12 3'::0 

(J? 0 124 0 
07 0 1 241 
07 0124<; 
0 7 0 12.4 3 
(1/ 01244 
ll? 0124 :J 
C' ? C l.24 t. 

~;; C12 4 7 
07 01248 
(1 1 0 124'~ 
u 7 o125e 
(' / 0 1251 
C,? 01.252 
!') ::' 0 i 2 5 :;: 

')/ 0 125 4 
1') / IJ 125~ 
0 7 0125~-
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E.2 VORTE X LISTING • 16 LI ST ING PAGE ( 

000 ~='0 
(1 00:560 
:100 :i61 
0003€. 2 

:)00~63 
C0 0 5 64 
:)1)05 6~ 
.-. 0 1'\ c:' ~~ ,-
' .J U..JOC, 
••• ,., .... r' c 7 
·' v ~J ..J ._. ,. -. o n "' ·~ ,., 
• .J...JI "" 

• • • -. ,.. C' .., .. .. ...1 IJ ..J t' l. 

,·, .. , 0 ~ '":' ·-=· ... OJ ._, (' ,__ 

('1) 057 4 
0"1 I 1'::; 7 c::: .. . .... ...; , ._. 

····:.;C: 7 !' 
~ 1,.J · -· I' ... 

!.' :1 0 3 7 7 
... , - r; ~ ;\ :-: .. ... v..., uv 
~"""'~ ,.. .. :..vv ov.a. 
_, fl ,.. • "' -

I ._, ' •' 1~ iJ .:_ 

04&1:5 7 "' o'1 

('\,... .. -4 rr. ,.... 
V \.J 1 I ·-' " · 

00644:5 A 
00~ 1 5 7 R 

1 0 5025 A 
001 7 1! R 
00 615 0 A 
0 0 0211 
001010 
005157 ,, . 
u • 
r. r, 
v , . 

,. ,.1 , c 
I:J l. D ._1 
I.: A,~ : 
O.J ~ 'f' o' 

046156 
"1,_" 1 ~C: 'J ,.IJ, ""'o.,.l 

!"! ""' tC 1 ~ . ., 
\1 .,:. ·::0 4 ..J , 

001040 
aoot:.n3 
,.. 0 .. .. , • .. 
u ..; .. - J.. 

005111 

A 
("o . ' 
,·, ,.., 
l"'l 
0' 0 

t 
o ' 

:JOC€:. 03 05615:=; M 
f''tnnt:,f1~. nn\!Q 1 11 •.•v vo ... , vOJV .. J.V 

" "(I'D~ fl00~- ' •l'• )) b.• ..J - o,J . 

,,nor~n.:: '•'""' -v...., 
C'006C7 
•:·:"'t ' ,"";f1 - ... ~ 

')0(16 1 1 
'):;0 1:- 12 
, "0 "''-:--· • ., v ... ._, 

0006 14 
OOQE. l:} 
.)~i 06 16 

'.1(10 517 
0 006 2 0 
t• l "" .... ....._l 
• 'J 1_1 ~ ~ 

GO 'l6 22 
·. 006 2 3 

0006 24 

'O"b'"'"' 1,• 'J c. .J 

o" 0' n r '=' c. ...,vv::- '-o 
1'1 II I~ &:. ·::. 7 

" I) t,J ·- I 

OOC63U 
000631 
00 ,..,. ...... 

l,.l Co ..:· .:.. 

''! 11 0 .:: ':":0 ,_ - ...., ..... ·-· 

- ~·- .... o-,.-... -. .. 
v..J<..J ..J.....; 

00 1 000 
00044C' 

0 161:5 7 
00 1 016 
CC~ l~7 

0 1 61 26 
05E-l25 
036171 
(1 1 60 65 
006403 
000413 
0064 4 0 
0 0 :5 1:57 

0 00624 
0 1 606 4 

006030 
(!()0012 
•J0 6 1 4 5 
00103 1 
001010 
0006 4 :) 

0 0 1040 

A 

··-... 
~· . ·. 

" H 
r o " 0 .~ - ,.. ;-, 1"1 t::" • r:' _, .-. 
• .. 1 1;,1 0 ..,·, ~ IJ U •J J. ~I o" ;o:, 

f:Q 063 5 
I "i ·J- c.. -. r 

... ·- • ~' ..;. 1:1 
~--1"'\]" 3-.• l o.o,O ,'' 

00:5344 
00 1 f.l00 
000627 

0006 40 

A 

---. ·. 

12~ 7 
1 2!58 

1 -=' .. '3 .. ~· 

1260 
12 (-o l 
1262 
1263 

126 4 

1265 

f R~20 

F.T ;')f? ~T+NM , ERl 

-~~-~···~-~-~··· ~~~· ·· 
~ ~UMER JC CH~R I NrU T • 
~~~•*•• •• •••*~•~a• ~ *** 
'- r-"7' -:> C' o ' ' -::-· H I l' -· t:." • r::. - .... _, . _ .. ,. ._ . I I 

.!INA I (J 2 t 1 

E.. R 1 

I I ' o ,•., 

L.~ .u t"' 

SE ·r, ~ 
·~ 

~NP UT 
!Grl F LAG 

NON -BLANK FDLLOLH tiG 

ER RO R 

IN PUT 

,.., .. ,OLE 
c. ' 1 .. ~ D • 

1/ NQT r·WMERIC / 

NU~1ERIC FORt·i AT FIELD 

' P 1
/ '(

1 /ALPHA 

. ..... . 

E RI<DR 1 / I LL.£ GAL T E R ~~ I N A T 0 R / 

1 2Eo6-
1 ~~€. 7 ET 

~-::: O DE, B 
:lF:·" T+PS r r RS 30 T E •7· T ,, . T ERr. I NrHD R I p I 

• -""\""1"'\ 
.L .::f:.,G 

1 269 
1 2?0 
t -=· ~' 1 o_ ' 
1•::07? 
~ ..... '· 

12 ?4 

... _ .,. C' 
J..C. I.J 

12 ::' 6 
12i"'7 
l27 S 

. D ,, ... . ,-{ 

0 D ,_o 
1.. ... •• 

• .. J .,. 
,,.) ,.., .::. 

- --;r: 
I 'l"t ( \ T 
'-• -...... ... 

~ T ro 
... 0 0 

I ~ r:• . " 

""' .. ,.. B 
~ ..... , .. ' 
"f'.- • "' I t I 4,• 

<· · r· l•. "' .:, l l " IJ 

ft! +~ 

~· B ... ' 
•"t ... 1 .. ..,. ... 

~ 'It· L " ..... • I J D 
.- ,., - .. 0 
rf\.J.l 

S E T 
r: E ·r OJ 0 

G E .... 

SC ALE 
i· ,-.I'"· l C' 

0 0 . _, l"'i H ""' .. ., .- ... . 
:O LUil 

r ~~r· To"o ,_, .... "( 

, .. t'• ..... y 0 "' 
1· ·i i..~ 1 r (. 

F : ,, ,
L.. ,., ... 1 IN 

T r 
' 0 

. I - ... 
~ U11 

F U "lG 
ABS VALUE 

I I ....... 1• rLf-t ..l SE T 

LOAD :::-, ... .., .. ,L E 
·~;t ·-- ,.., -

,- ~~ "o 0 I ,. 
c_ I 1 K .... '·· • . ·.!ol'o1C'Q 1· r _., H. LPHI-t' 

t ~I L..I .,'-'"• I 

IN 

128 1 - ~ ~ ·~··· ~· -~··· ~-·~ ~~-~~·~ ~~ ·-~ 
128 2 ~ NU~ER :C NOT S: AL E r ACT OR ~ 
1 28~ •~~·~•~w ~~ ~•••• ~~ ~~ ••••••~•* ** 
1 2 8 4 F R S 3 0 T r ! ? A E $ G ~· L , E R 1 E R R ll R 1/ • • o ,., E f' c- rt ~- ~ 

I K ... ._ .... .. ..,. REP E l~~ 

1 -:;, C:• .. 
L. ._. •J 

1 ·~ ~ I' c. t:J _, 

12 8 7 
1 2S8 

1 2:.. 0 
1 29 1 
1 

1.., qe 
...... J....; 
..... q, 
.t c "' 0 
1 -=-· { '! -.~ .. '- •' ,. 
.. """' .. ~ 0 
l t:.~ ·. · 

1 ::::o 1 

1 ·:· (' ·:> 
... ·-· ' c 

1:303 "': .., ,.., _, 
-4 ..... ""' ~ 

1 "(" .; . J :;. 

13(1 3 
~"'::' 1 '~ ... ..... 'J 

.. .-. 'II .. 
J:.t.&. .l 
., .., 1 ':' 
... .. I .._ 

.. ... , 1 ~. 

.I. .;, ._·. 

• "' ' 4 .L • ~ • 

... -.,..,1 ;, .. :. c. 
'!. """": ..... •""t 
J._ ~ (", c. 
1323 
1 32 4 
1 - ..... "' V C, ' I 

~OV BAB 

S TA 
LJJA ,.,.,.. 
., 0 

•• T 
01 

Nf'F~R 

' '-' -· -~ + ,... L ,..; f"'l" ~ I M f E R J. 

-~~~---~ ~ ······ ~·~~~-~~~~ 
• RLPHA~ ET IC CHA R INPUT • 
~ -· · ~-~~ ~ ~~~··· g~~ ~ ·~~·~~ 
F " - ' " " r : . .:, .. ..:• ...J 

No·.-' 2NUC 

NV2NUC 

VI !M UC 

~ GIU 
f ..... ..... 
'- 1.' r1 

rt'F 
., ·r o ! ~ Ll 

1 F T 
r1 :.: .. 

;::n Nr 
~. D ~< r 

•-:- : ' r. ,.... . • ., ; , r_ 

I /', ·;. 
.... I' I.: .. 

~ r F 
, .., ~ I ' 
' · • . • l ,_, 

I .-- • " 

... j ' 
f'• rt •• , ... 
•• J 1,.1 I-• 

~ 'l '·l ·r .. . '" . . 
' . -~ ...,t .... l ..... 

r, -. -, l) 
. u ' 
, ... . -. . ,, T 
~ ..... ' ' . 

~ .. , -' . 
r .• ..- J · r
.... l I i I , .... .... ,.., 
L.• ~-.. i"< 

• rt --. ·-· , ( "' 

T c· F 
' 0 

•:.; !J T 0 
1 r;: 
'.: 8( 0 
fJ r·: ::: 

: t,'l f) 
._; 0 ' 

... " ... 
l r I' 
'"r[] 

I...J\.JI! 

r F ; .. 
~ .• E u 1' 1 -

l' 

,__- r ..... n B 
r o • • r! i-1 "- ' 

I o I C I 'i ' . ...; 

:·1 .: ~? N U C 
o r T . ;, . ~ 

,,. ··: F , V S S: T ll 

FR~J T-F'R SC HT -1 

,. r, <:· I · H T \' 
•'- ·.:. ~ , , ,, 

I '"T f' ' t lr"' 
\' ~. ~ ' 1 I.J V 

• ., : ' . fJ '. c • • . • . .J 

6"0 . . ..... --- 9 . . . . ......... 

"I "' . ·-
- ~V2t--I U C 
' • t 
' . " 
;"'.

0 2N UC 
1'·1 .-, "'I- • \.' ~ ~ T '? . . . ... ... ..... 

.. _ • r ' r 
''"' -· N\1 2NUC 
\1 1 I 
!·1 f~ P • ·.; $ S: T 3 

REPEAT CDUNT 

...... ... o " "' r··o . •. ..., '- v , ..., . .;;. J. r. •- J.l 

TE <; :· FD R • c • 

ER
.,,., ~ 

1'\ '- .~ 1/ 

FOR 

GE T FORMA T DE S CRIPlDR 

Sf. T TO J c: 

'-.1/ V 
f 1 ~ ,, 

,.., 1 r.• 
1
.1 ,.., 

l"'i '-. M 

i: E To "fA~ ,.. 
u ....:: ·- • ( ' 0'1""' · 'L· P· IN X 

MA TC H 

f:" 0 1;\ I'"' r'\ 
·- '' . ... •,• 1'\ 

' o 
' . 

1 / I . . ,. . " I 
I_ ' \ l_j~-· 

nR :Jr:· TA.Eu: cou:n 
AN ~ c: ONT I N lt ~: COMPAR IS ON 

S ET E \! E .. . • , I.,.. 

EX EC - ... .. ·r r. ~ I H ·• 

TO 

TO 

f ' ._ I 
I ~ 1 I 

r·; t·t 

1•. Ll f'· C:• _. r r ~· ~ ,.._ 

A 

C OUNT / 

I 

____ ...... _ '--·-----------·---·~-.. ---·--.... ------------- --.. ···- --.. ----""--"'---- - .. ·- -·- - .. --- - . ..~~ ........ . ~ .... ~ .. ·-----· .. · . - ..... .. . .. .... ... --~ ....... _ .. _, . ·- ---~·- ""n , . _ 

vz 

V2 

V2 

r. ·:o . . . 
') '? 
' ' 

.~ ' 'l' ... ... 

0? 
0/ .. . .. _, 
: .1 

.-. _, 
v i 

... .. .J / 

07 . ..., 
1.! ... 

i) 7 ,., -: 

' - .., 
;J .. · 

07 

r . .., 
OJ 
• • • ""? ,_; ,.· 

t• _-·-· .· 
.- ? 

012 ~7 
012:58 

0 1 -:o " o..) ._ ..J . .; 

0 1 260 
01261 
01262 
U• 1 -:;. ..: ·:· 

.... t,;.• .... 

0126 4 

01265 

0 1 ~0 t=, f:. c J • • 

0 1 ~::6? 

0126:3 
Oi269 
0127(1 
01271 
0 1 .-. .., .-. .::. ,.• c. 

U• 1 •:o 7 ·:o .._ .. ·-· 
0 1 •:J 7 ··1. ·-' ' 

U• • ·::. 7 "' . '· ., ·-
012?6 

V2 : ·.. ··;.: 0 i ....... , .-. 
... • J, ·:". ,.· · : · 

V2 

I I · --y ,:,. 

V2 
F G 
,..- ,
• L1 

F'G 
•,,1 ·~ ' o_ 

FG 
' ' -,. c. 

; I , .. ' 
vc 

FG 
c-r: 
0 <..o 

F C:~ 
FG 
c· r: 
' " I I ,_, 

v L:. 

c ,-· 
0 •.J 
o:-r, 
r -' 
FG 
FG 

1 I .-, ..., ~ 
u ·:· 
v ·-

r, ,7 ., 
. -;_,/ 

r, ~ 
._; ,.· 
r, . :· 
;.,. ,· 
i) ;;-

.. ? 
•. . . 

;·I .• 
. f 
,-. .. 
.· .. 

-... • .. 

.-. . ., .... . .· 
.• I ,• 

.*. ... .. 
v 

.··• -· '·· . •' 
.... ~-. .. 
' .· 

• • """'l . . 

' . 
:":. ... ·-· .·· 

-. -. 
.. 
" -· .. ' ..... 
~~ .. ' 
• 0 

.:~ .-

., . 

. .. 

,-, 
'•. . 
·, :. 
• < 

"'• 7 ·.. . 
- -. : , .. . 
., _;· .. ., 
.. • 

' ,-,· 'o-.1 ... 
I -· { 

F 1-_]. ; , .., ·-· .. 
\( ::0 ... , . , ..... r... ,.· 

0 1 ::-8 1 
r.; 1 ~ . . -. .-, 

.:. 0 .::.. 

0 
0 

!J 1 ...:- ·=· -=; 
I " ' ·•' -

0 ; ~ ,., •· 
• ·:. 0 f;. 

1"'1 1 ~ 8 ... 
\J r:. l 

V
ro 1 ':) ....-J ·:· 

L W '- ' 

0128~ 

(': f ..... . - . ..... •j·. c ::; -. 
~129J. 

::'1 1295 
(! 1 ;:~ ·:;. (.. 
, .. , . . ·, ,~. · -; 
•, } ..... - ~··' 

'J
.. , ·:1 q ::, 

J , ~ • 

L .. ! , .-:· u-, ; .. .... '· 

t"t ; .,.., tJ' .... 
"' " ..:1 c 

01:3 03 
J • ... , ,...I . I 

1 .;. v • 
!._ 4 .-. r. -:'" 
...,_ I, _. •.· ...., 
., .. .. .n .... 
l• I t.! •.:: 

~·~ i , .._ .. ·:. ..J -. .~iJ ... 

.) 
() 

I) 
:) 
(I 

1 0:•-J•'• 
6. ,_,~ .l ·~· 

1 ,, " i ..:• ~ . 

. "=· ~ ·:·· ). .... ... . .. 
1 ·;· lo ' . -. ·, 

r)18~5 
fJ 1 .0: ! ·: 

...... ~ ·-· 
o'ol:.; : v ·-..• ... 
(' . 1 .. J J. ~:· :_: . 
lj l. ::::: 1 ~, 
l.l 1 ·:. ·::. (f 

o..J 1.. • 
, ,,-, r, ~ 

o,.i .. ..;. &:. .1. 

0 1 J4, 'j =· 
..:01-~ 

U, L .. -, ~ -. .;. ,-_ .;; 

1-J 1 ·:· :. ~ ·-· '- '• 
;_'! 1 - .-·. r..· 

• :. !:". • .. ' 
i .. ·: I ·-; ·.:. t.' .. • ... : 



I •• -t ... . . " ~"" "' . ·' ~ - ' ••• ' ! 

tr' f '· . \ ' ' . . 

• 

. . 
' 

. . 

: . . . . 
. . 

. . . . . . .:. - ... . . . ~ . . . . . . . 

.. 
. . .. 

• . . -
• 

• 

£.2 VORT£~ LISTIHG YfRE:~F PROGRAM PAGE 17 LISTIHG PAGE < 810 ) 

U00640 
•.: 0. 0 6. 4 1 

0 0 ~0 41 A 
0:56061 A 

1327 
1328 
1329 
1330 
1331 
1332 
1333 

1334 
133:5 
1336 

. 
1337 
1338 
1!339 

1340 
1341 

NV2NUC CONT 
TXA 
STA rDLKEY•I SAVE AS DESCRIPTOR KEY 

········~·········~·············· • SCAN B£YCND DESCRIPTOR LETTER • 
•••••••~•z•••••w.••••••••••••••••• 

TZAB SCF ,rRS4~ DOES ·DESCRIPTOR HAVE A ~CAL£ rACTOR ? 

LDA 
SUB 
JAP 

LDA 
. SUB 
JAN 

SUB 
JANZ 

'F" DLKEVtB 
FOUR 
:::: R 1 

F'DLKEYtB 
EIGHT 
F'RS46 

TloiO 
F'RS60 

R,B 
TWO 

YES 

ERROR 1/ ILLEGAL SCALE rACTDR / 

SCAN FINISHED fOR H/~ 

F'G 
V2 

07 
CJ7 
07 
07 
07 
07 
07 

01327 
01328 
01329 
01330 
01331 
01332 
01333 

07 01"334 
07 0 1335 
0 7 0 ,1331S 

07 01337 
07 01338 
07 01339 

07 01340 
0.7 01341 

!J00 642 
000 643 
000644 
00064~ 
00 0646 
0 00647 
00 0650 
0006:51 
OOOS:5 2 
0006:53 
0006:54 
0006~5 
0006:5 6 
000 6:57 
000 660 
000 661 
oo o6 6e 
0 006 63 

0161~6 A 
001010 A 
0006:51 R 
0 1 60 6 -1 A 
1·40423 A 
001002 A 
OD~51~p R 
0160~1 A 
1404!4 A 
001004 A 
00066 4 R 
14042 2 A 
001Cf16 A 
0 0 0 7;7 0 R 
0 1 6 1 ·.2 :5 A 
1404.22 A 
001002 A 
00:5157 R 

1342 
1343 
1344 

l.D~ 
SU I! 
JAP ER1 ERROR 1/ •T• DESCRIPTOR HAS REPEAT COUNT 

07 013-12 
07 01343 
07 01344 

. 
00 0664 10502:5 A 
C0066 :5 00174:5 R 

134:5 rRS46 ~USHJ Itif INPUT NON-BLA~K rORMAT CHAFACTER V2 ~ ? 01345 

000666 006445 A 1346 BT ARST+HI't,£R1 

IFF 

ERROR 1/ NON-HUM AfTER DESCRIPTOR LETTER I 67 01346 
00 0667 00:5157 R 

C.0067 0 
00 0671 
000672 
000673 
000 674 
00 0675 

g~g~~~ 
000700 
00070J 
00070 ! 
000703 
0 0 07 04 
,)00 70~ 

0007 06 
(' 00707 
000710 
00 0711 

00071 2 
000713 
0007 14 
0 0071!5 

000.716 
000717 
•J 0 0 ;' 20 
00 0721 

10502:5 A 
001711 R 
0161~6 A 
056170 A 
001010 A 
00:51!57 R 
016061 A 
14042~ A 
001004 A 
00070 i' R 
140423 A 
001004 A 
00 07 22 ~ 
001000 A 
000710 R 
0160"65 A 
0064!5 .0 A 
0051:S7 R 

10!502:5 A 
00174!i R 
00644:5 A 
0051:S7 R 

10502:1 A 
001711 R 
016126 A 
0~60!54 A 

1347 

1348 
1349 
1 350 

13:51 '· 
t3:se 
13:53 

13~4 
135~ 

13:56 

' . . . 

1357 FR~4" 
13~S 

13:S9 

1360 

1361 

PUSHJ 

LDA 
STA 
JAZ 

LDA . 
SUP. 
JAN 

SUB 
JAN 

LDA 
.sr 
PUSHJ 

• ·· B T 

?USH J 

NF'F',B 
WtB 
EI'O!l 

riJ LKEYtl 
fOU R 
f'RS47 

f '.ltJR 
fRS:;O 

F'RS60 

fCODEtl 
~RST+PT•ER1 

INF' 

~RSl+NMaERl 

IF F 

LDs::> Hft•l 

INPUT HU~ERIC F'IELD 

LOAD FIELD MIDTH IJ 
ERkUR 11 Z~RU riELD WIDTH / 

. 
CONTINUE SCAN fOR D/ E/ F'/G 

• • 

NO fRACTIONAL D F'IELD FOR 1/L/A 

SCAN fiNISHED fOR T 

ERROR 1/ TERMINATOR NOT •.• I 

INPUT NCN-!LnNK fORMAT CHAR~CTER 

•ERROR 1/ NON-NUMERIC AfTER LETTER I 

"INPUT NUME RIC fiELn 

STP Dt8 STURE DECIMA L fiELD WIDTH D 
1362 
1363 
1364 
1365 
1366 
136"7 

·······~- ~·····~~-············••w. 

0007 22 105025 A 
0007?.3 00143 6 R 
0 00724 046117 A 136S 

00072 5 016170 A 
0 0072 6 056171 A 

00 0727 016054 A 
00 0730 0:5605(, A 

000731 005001 A 
000732 056003 A 
000733 056004 A 
0 00734 05.600:5 A 
ll 00735 056006 A 
000736 0~6022 A 
00 0737 OS605S A 
0 00740 0 5610 0 A 
0007 41 056147 A 
000742 056157 A 
000743 0:56173 A 
000744 056174 A 
0 0 0 7 4 5 0 :5 6 .1 7 6 A 
0007 46 056166 A 

1369 

1370 

1371 

• 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
1381 
13SZ 
1383 
1384 · 

0007 47 016U02 A 
0 007~0 0 :56021 A 
0007 ~1 016061 A 1385 
000 7~2 14046~ A 1386 
0007~3 001002 A · 1387 

• DESCRIPTOR REQUIRES LIST ITEM • 
········· ~ ······ .. ·~··~·· .. ••··••·· FRS~O ?USH J GNl GE7 ADDRESS OF NEXT LIST ITE~/£XIT 

INR LlSTFL,B 
MCiiBAB WdH 

I'!Cv~AI l),DT 

ZI!IB 

ST~ 
~ T A 

S T~ 
STA 
ST~ 
STA 
$ TA 
SH; 
S TA 
ST A 
ST A 
STA 
MOVBAJ 

LIJA 
SUB 
JAP 

ACC 

ACC+l•B 
ACC+ZtB 
A8C+3,B 
AS :' L•B 
D£XP,B 
If !!, B 
PTF L,B 
S GFL,B 
X Fl. , B 
xrw ,B 
ZF"W•B 
Tf.RI1,B 
A :-3~ CB,ASCB 

F"llLKEY•S 
flVF 
FR :'; 60 

SET LIST f"LAG 
SET I.Jl"=lol 

SET DT=D 

CLEAR ACCU I~UL nTOR ACC 

CLEAR • •• r L ~G 
CLE ~R D£CJM~L E:XPDNENT 
CLEAR INTEGER FIELD I-IIDTH 
CLEAf': •. • FLAG 
CLEA i< SIGN FLA G 
CLEAR E X PON ~ NT riELD FLAG 
SET EXPONENT FIELD WIDTH TO ZERO 
CLEAR ZERO F!LL FIELD WIDTH 
CLE~R TERM!~ATING DIGI T 
SET SCB TO BU~FER 

EXIT ON NON -NU ME:RI C DESCRIPTOR 

. V2 IJ7 01847 

V2 

. 
0? 01348 
0 7 0134':S 
07 01 3 5(1 

07 0135 1 
-07 01352 
07 01353 

0 7 01:?54 
07 01355 

0? 01356 

07 01 ::.: 57 
(:;::' 01353 

:)? 0135 "3 

!)7 01~61) 

V2 1)7 01 3 61 

V2 

V2 

07 013~2 
07 013 63 
07 01364 
" .1 0 1

"' "' \) .:.. ·=· 0 .J 

(: 7 01366 
:; 7 013 67 

)7 01368 
0 7 01 3 E.SO 

;; 7 01370 

07 0 1371 

07 01372 
~;; 0137.2, 
(• 7 0 1 ~1?4 ,, ., o ·...-;.~r: 
t • f" 1~t"-' 

·~ .? o·~ - \,; .~r :.~ 

Ui' 013 77 
.., ., 0 1 .... 7 '=' 
·J r .:J , ~-· 

01 0 1379 
G7 01380 
=: i· 1)138 1 
J/ 01382 
"7 01" .. )') •.· .. : . (,J ••• 

0 7 01::18 <} 

07 0138';j 
rJl 0138-:f 
1)7 0!. 387 

. . 



E. 2 VORTE ~~ LIS TI NG 

('[!0755 
'"'00 7 ~6 

'"'u0,-,t:::t'"'7 
-~ t..J l' 

~•1:0 .760 ... : . ....,,. l 
·· ·.· ~=~·c. 

i"'l"'t .,. O:::'::' 
......... v ·-

:-:r:'0 7 G3 
U 0 rJ 7 E. ~ ., ..... - ,. .: 

;,; .... b..J 

~~ :J0 76E· 

•·· (· ~-, ~ .., u· ... ~ .. t .-. • '• ;" -. -, .. ·. ·J· ... . ·I' J,. 

•"•': ....,.? "' .. . ... .. · ,:. 
lt r . . , 7 .-. 
·~ •. • r ._:, ... . . . ·. '""' ..., .. ...... : ... ,- ;-

:"'; 1"1 ( ; .., ·:- ~ 
OJ ~~ 0 o' ._o 

eoo ..., .. ..., 
•' I <" 

~ -- 1~ 0~ ._: .; ;..:. u 

" 1)1001 
co 

'!" l003 
S:J 1004 
.•• .... .. !'l n -:. 
·.·.• .i.vv-..• 

OU1 0 06 
:J01C0 7 
::•0 10 1 0 
:JClDll 

G010j2 
l 0 1 3 

1 4 
·""' -
-· w 

D 0 1 0 
'"' .. .... .. C' 

-· iJ l u J. ._1 

:J !j 1 0 1 t. 
:••'•!~"' "' ·. · •••• J., 

"u~"'~ ...... -o '· ' .1. L' C. 

'J0 1Ci21 
,"\ 1'\ <l t"'t 
••• •J .l v 

; 0 : ~ 
8 0 1 0 
(11)10 

22 .., .., 
.:. .,:. 

24 
.... "' c. .... 

-. '" .. ,., ........ - .... ,J \.1 c. c. 

G0 1027 .-. .. , 

DO 
. ~, .... 1 
.... 1., 

;_; 0 
0 0 

t · .... !" 
·-· .:· .J 

1 0 :> 1 
l n ..,• ':) 

IJ ........ L .. 

1 0 
1 0 

- -~~ 

35 

0 0 1 iJ 

000770 

0 0 5 l. 1 1 
C5E.l56 

0 16154 
OOt:-41 1 
0 " -, ., E -

\.1 l · ,.. ' E-

!0 502~ 

000 
r nn -r -,.n .... ........ , ,. ;_, 

·' 1'-t'J <=i 
.... ... ·-· • \.J .1. 

r . ~ "' •'\ • ~ 
I.• V._, O:, '"": J 

0 05 0 14 
.. , 1 ~ i 
.... .. ·-· J. 

,.., 
r·. 

r: 
" 

" ... 

,-, 
~ 

-·-H 

-. ; 
r~ 

~ e:' , · , ... .- • • ••• , .. 
A ...,1 I) .... ..:• i:. ~ 

003(11 ·~ ,.:; 

OC6C: 
00 1 0 •• d 

• ,. "-t 

006?05 
(1 00 00C 

0 1.<-l":>e: 
.A ~· I -

1'1 n a:- ... , .. • 
... '-" ..; ...:~ ,i .\. 

r·. 

·' 

,, 
"· 

0 ~6~ 2 j ri 
00101:=- li 
0 00 7 22 f,.~ 

00 1 0 0!) ~· 
" 0 ' <1"1 - · "' v j. ~· c. v 

1 0 5(12'5 
0 04 ?57 
00 10 Q:J 
,...,...,... .... ,...n 
U Utl~I ... • V 

i0 5 025 
0 "1"'•"' t; ... "t .J 

c 1 ~ c (. ') 
0 c t• ., " ·~-. ,, '-' . 
~o r . ..- .... ,.., 
V\.l..l'-t ...,'U" 

00f, 4. J3 
C 010i 2 
006>1t ::: 
00 0 5(::) 
00 1 00 0 
· oc-lc--, (I .. J ........ 

no 1081 
1 ·--,o -r :,··-7 , ~ , ,. ,. 

17 7 ?77 
• .., - 1' • :0 ·~ .., • r.-~..- ,·.~ 

'---- -.1 , . r· .,. ,. .;:. 
• ., . ., .• 1>~ 7 

l tl·'~'~ 

000016 
D OO CI ; :?. 

,.., 
;o.:, 
,.._ ... 
•') 

c, . -,., 
;':, 

(.:• . ·-
·'' •• 

.~. 
, I 

1 388 
138 9 
13S'O 
139 1 
1 392 
1 393 

l -:-q4 _, -
1 ":: a c . ..... ... · ...., 
1 ..,0 t.: .. ._. .;' \.' 

1 ~ q ,·, . ~ .. 

1 .. , "' -=-.._, ~ \..I 

1 .. _ .. t;;', '=' . .... - ... · 
.. _, .... 0 
J. ... ,. 

l 4 (i l 
1 402 

141) :?; 
1 ·" .·, <'; ... .. 
1 ·Hi 5 

1 . . .-. 
q iJ ~ 

1 4 i 0 
1 ·t i 1 
... L r .a, ... 

1 41 2 
1 4. 8 
1 .. -:'" 1 ..; 
1 .. . t::' 

'• .i. ._, 
1 416 
1 41 7 

14 18 
141'3 
1 
l , .. 2 1 . ... '"""' ""' ;. "i c. .::. 
14 '::>":1 L.. ._, 

1 4 24 

1 A ":) •"> 
...... ::> 

1430 
1 4 3 1 

1 4 34 

1 4 35 
1 4 :;6 
1 .. '!. --.

-? .;,. I 

1 4 2:8 

• A -1"'1 
.1 .... ..:.::-

'l .. '1- 4 !) 

• .• '~ 1 
~ .. :· -. 

1 4 Q ;? 

14 4 3 

1444 
1 4 -~ 5 
1446 
1 .• 4 ... , Lt l' 

1 4 ~~. 8 
:, ·14 9 

1 4 51 
1 4 "' "" ..... ..;. 

1 4 "'r. 
·-· • .J 

1 4 5b 

V$R [ j;:F 

·········--·~···· ....... . 
!I! NUMERIC ~[SCR lP TOR !I! 

y ·~---~~~·· ~ ~··· ~ ~~ ~ - ~· 

SCF o S 
! 4 R 
S TA 
TSA B :~ tJ r L , w R , F R s s 5 

!ll!ll' )r; JI!JI!ll!l!. 

lf. READ .. 
JI' JII!lr. .'l;; ~~~ ~ 

?U .~ HJ 

.. J'. ~ ~ ,. ~~ :.: :f " 

:t: ~lRlT': 

~ -"'~~ ~ .. . '!< , 

.. 
F- "' ·-- "' r.: rc., ~ ... • ._, 

F " ~- -· 0 fl . ..:. tJ 

• I .... H ' 
:.... ...:,. ...,1 

. . . .. ._ 

._ L • ,., 

! •"• I tl' 
~- 1" • • • H 
.,.. f ... \. .1 . . ., '\ 

I ~. •'"! 
'-· i.' ... 

A ri ; ... . ..~,. .. , .... .., 
' ' I.:_ 

~ ,.. ... 
L • r 
-::·:r o I • ·~ . 

I ._, f·l 
..... i • 

FRS E. 0 

Ci r·~ I 

.- T· · l"' t" "' 
• · ' · ' I_ . • • ..... l 

! 

.... ,.- 'i 'I!• 
1.', • .; ;· - ~ ~ . ;-. :" 

... .. " ..:.· 
r • ' - . 
I ,-. . I' 

l ..•• !,-. ..... . 
i .. t '.:' 2 i '~ u c 
v t ! 

' B 

I F r 
u rH: ~· t.i P , V S S T 0 

:>I\1 2NUC r: ~NT 
.... • I L
LO .••, r_ 

IF F 
,•• n .,.. •-' . . . . -· ..... . -

·-~.,..IT , X r r .. ..> .. ~ 

f.J ~I I 
I ._, " "' ...... ~ ... . ,, ,... ,·, y,,:. ,"" .... 

o I '"" ._ 

·.• J. .:. 

iJ ~" ... ... .. 
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E.2 YORT£~ LISTING Y$RERF' PROGRAt'l PAGE 19 LISTING PAGE < 812) 

001040 
0010 41 
00 1042 
0 0 1 0'43 

177'771 A 
17'7'7'60 A 
000004 A 
000324 A 

001044 R 
0 0 1044 0033:?.~ R 
00104~ 000313 . R 
00 1046 00332~ R 
001047 000313 R 
00 1050 00332~ -R 
o o 1 o :; 1 o o o as 4 R 
0 0 1 0 ~ 2 0 0 3 3'2 5 R 
00 10:53 001471 R 
001 054 003:325 R 
0010 !5!5 001~!54 R 
':!0 10!56 00!5i"36 R 
0010=:7 00~~36 R 
001060 002(t~1 R 
001061 002303 R 
00106.2 OOOQO O ~ 
::! C l063 000000 R 
00 1064 OOH521 R 
0 0 l 0 ~ .:5 0 0 1 :52 1 R 
001066 005724 R 
0 0 1 0 6.7 0 0 5 7 2 4 R 
00 1070 00:5~12 R 
00 1071 0 05512 R 

: 

J 

. . 

14~7 DATA -7 RAI-l V2 07 
14~9 DATA -020 HH... V2 Oi' 
1460 DATA 4 NX V2 07 
1461 DATA 0324 TN V2 07 

1463 ··········~··· 07 1464 ~ ~U"P . TABLE • 07 
146~ ··~····~·~···· '0 7 
1466 rRS~T £QU • 07 
1467 PZE DtN 07 
1468 ·pzE DUUT 07 
1469 PZE EIN 07 
1470 PZE EUUT 07 
1471 PZE t. IN 07 
1•4·72 PZE FOUT 0 7 
F4 7 3 P Z E c; I N 0 7 
1474 PZ E ~ C UT 07 
147~ PZE tiN 07 
1476 PZE TOUT 07 
1477 ,lE liN 07 
1478 PZE ZCUT 01 
11479 PZE LIN 07 
1'480 PZE LOUT 07 
1481 PZE AIN 07 
1482 PZE ~OU T 07 
1483 PZ E HlN 07 
1484 PZE HOUT 07 
148~ P2E XtH 07 
1486 PZE XOUT C7 
1487 PZE TIN 07 
1488 PZE TOUT 07 
1490 EJEC 07 
1491 •••••••w.•••••••~* ~ ••••••••••••••••••••••••••••••••••••••••••••w•••••••• 07 
149~ • • C•i' 
14 93 • G E T B U t F E R A D D R E S S < G B A ) • C7 
1494 * • 07 
1495 ~ FUHCTI OH : TO GET ADDRESS OF NE XT BUFFER WORD• AND HANDLE CROS S ING ~ 07 
14 06 • OF LOGICAL AND PHVStCAL RECORD BO UNDARI ES • 07 
14 9 7 • ; . ,_, 01 
!498 • ENTRY: PEWC = COU NT OF WORDS RE~AINING IN PHYS ICA L BUF fER ~ Oi' 
1499 • LRWt ~ COUNT OF WORDS RE ~AINING IN LOGI C~l BU~F'ER • C7 
1~00 ~ . ~ EFWPT = ~ » DRESS OF PREVIOUS BUffER ~CRD liE 07 
1501 !II RIJFL<T~) = 1 ON TERMINATE CALL V2lf. u7 
1!5 02 !II IE 07 
1!5 1)3 • EXIT : IF Plio!': .LE: . a V2liE 07 
1504 • RCP CALL~D TO REC Y C ~ E PHYSI CAL BUFFER V2~ 0 7 
1!5{)!5 • V211E 07 
1!50 6 ~ BFWPT = EFIJ PT+1 V2liE 07 
1~o7 ~ vz• n1 
1508 ~ IF' LRUC .LE. 0 V2liE 0 7' 
1~09 • LR~CHp,. = LRECHC+l V2 ~ 07 
1!510 • ALB F' 2 BF'~PT ve• C7 
1!511 • · ' LR I.JC = LRSZ V2• 07 
1!512 • l$FPT = 0 · Vc* r,? 
1!513 !'I C~ J CAL LE D OH WRITE IF Tf\> = 0 V2lf. C7 
1~14 !'I PBIJC · = PFWC - 1 Y2* 01 
1!51!5 ~ LRIJC = LRWC-1 V2liE 07 
1!516 !II • 07 
1!517 ••••••••••s•••••••••••••~~•••••~•~•••••••~•••••••••••••• .. •~•••••••~•·~~ C? 
1!519 ·······~·······~···············~~E~ ·l 7 1520 !II TEST FOR END OF PHYS IC~L BUFF ER • J l 
1521 ~·~••••••~•••••••~••••••~••••••••~~ C7 

0 0 1 0 7',2 
~ Ol073 
0 01074 
0 0 1 0'75 

016144 
00~311 
001002 
001103 

A 1!522 GBA LDA PBIJC,B. :•7 
A !523 DAR r:; :• 
A 152 4 JA P . CiBA~ O 0 7 
R 

- . 

01457 
014~9 
01460 
0 146t 
01463 
0 1464 
01465 
0 146 6 
0146 7 
01468 
0 1'4 6 ~ 
01470 
0 147 1 
01472 
01473 
0147 4 
01475 
0147 6 
0 1 4 7 ::· 
01 4 78 
01 4 7':.1 
01490 
01481 
01492 
01483 
0 1484 
01485 
01486 
01487 
01488 
0149 1) 
0 149 1 
0149 2 
3 1 4 9 3 
0149 0: 
01495 
01~'3f. 
01497 
Oi49 8 
01499 
01501) 
0 15 0 1 
01502 
0 1503 
0 15 04 
01 ~0 5 
0150 ( 
0150~ 
0 !5C 8 
0 1 50 ~: 
01~ 1 1) 
0 1 51 l 
0 15 1 2 
0 1 5 1 :3 
0 1514 
f) .. r., .. r"' 

J. -' .... '•• 

0 151 ( 
01~1? 
0 1 5 ' 9 
!'1 5 2 0 
U"1C'?1 " v &., .... 

n 1 .... -. "' - •J c;' 
0 1 1:' " ·j 

. ... a G ... · 
0 1r.'':;.'l'\'i ,A. \,.•·-t 

1525 . RWF L l tC • G:SA90 PD 17 0152 5 
c 0 10.76 
1) 01077 
00 110{) 

016154 A 
006412 A 
001141 R 

0() 1101 105025 A 
00 1102 005015 R 

1526 
1!527 
1~28 
1529 

1~30 
1531 
1532 

001103 046025 
:l0 1104 016123 
00110~ 00~311 
00 1106 0 01002 
001107 · 001132 

A 1533 
A 1534 
A 1535 
A 1536 
R 

0 01110 046121 A 

0 0 ·1 1.1 1 
001112 . 

:V-16'tl 25 A 
0~6027 A 

0 01113 016122· A.. 
o o 111 4 o 561 2 3 A. 

. . 

. 
1~37 
1538 
153 '~ 
1540 
1 54 1 . 

. .............. w.··~········· 
• END DF P HYSICAL BUFFE~ • 
•••••••~••••••••w••••••••~ 

PU3 HJ RCP RE CYCL E PH YS I CAL BUF~ER 

··~····~~··••••*•••••MMM••••~*· ~ ·· 
• TEST FOR END OF LO GICA L RECORD * 
··~··~·········· ~·-············~-· GBA50 INR BFW PT,B BUMP BUrrER WORD POIN TER 

LDA LRI-lC•B 
!lAR 
J~P G:BA70 

·······~········~· ~ ······ • END OF LOGICAL RECORD • .. ,.,. ............ ~~······· 
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-· - - . - - -
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;.'17 ()1526 
0 7 0152 ? 
ij 7 tJ j :i 2 :3 
!)~ .. ., 0152·:.. 

07 
. ? u . 
07 
.-. 7 ... 

I; 7 
fl"' - ' 07 
J7 
07 

01530 
0 1 531 
015 3:~ 
0 153 :? 
0153 4 
31!:. 3 ~-; 
(! 1 5 3 (·. 

Oi 53 7 
( ' " . •') '" '.J J. ;:) ' .• \,") 

01 529 
0 1 5 4(! 
l) l 54 l 

07 01512 

' 
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001201 
00 1202 
001 2 03 
001 2 04 
001 20:5 
001 206 
i.J0 1207 
0012 10 
0012 11 
0 012 12 
0 0 !2 13 
C012 14 
00121:5 
00 1216 

. 00 1217 
00 122 0 
001221 
00 1222 
0 01223 
00122 4 
00 122~ 
001 226 

00 1227 
0 01230 
001~3 1 
(.~ 11:! 32 
001233 
00 1;:!34 
001~3 :5 
0;,) 1~36 
00 1237 
uot~40 
0012 41 
0012 42 
00 1243 
0 0 1244 
00 124:5 
00 1246 
001247 
• n ' ..., ,.. 0 tJ ;.J - .:. ...J 

001251 

001 2:52 
00 1253 
0012 :54 
jQ 12:5:5 
0012~6 
00125 7 
0!)1260 
0012 61 
001262 
0012 63 
00 1264 
O'J 1 265 
8012 66 
0 01267 
1)0 1270 
001 271 
001272 
00 1273 
00 1274 
00127 :5 
0(} 1·276 
00 1277 
(1 01300 
0013 01 
001302 
0013 03 

00 1304 
00 1305 
00 13 0 6 
001307 
00 131 0 
0013 11 
00 1 3 12 
00 1313 
0013!4 

1606 
1607 
1608 

A. 1 60 9 
A 1610 

015000 
001002 
001 2 0 ~ 
0 0 5 211 
0:56164 
0 1:5 001 
15046 0 
00 50 ~4 
005012 
01::5164 
06516 4 
00 450 7 
14043 0 
05 ~ 024 
0 6S00 3 A 
01~ 16 4 A 
0 05 002 A 
00 4 507 A 
06~ 0 04 A 
0 0:504 2 ~ 
0 01 0 00 A 
0 0 130 4 R 

R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1611 
1612 
1613 
1614 
1615 
1616 
1617 
16 18 
1619 
1620 
1621 
1622 
1623 
1624 
1 625 
1626 
1627 
16 2 8 

1629 
. 1630 
1631 

015001 A 16 3 2 
00 4317 A 1633 
0 5615 7 A 163 4 
01 5 001 A 163 :5 
0 01 002 ~ 1636 
0012 36 R 
005211 A 1 637 
0 56 0 03 A 1638 
1)15000 A 1639 
14C430 A 1640 
0 56 02 4 A 1641 
0 15 0 02 A 1642 
1 5046 0 A 1 6 4 3 
056004 A 1644 
0 1~ 003 A 1 6 45 
150460 A 1646 
0 56005 A 1647 
001000 A 1i4 8 
0 0130 4 R 

1649 
1650 
1651 

00 6010 
090036 
056024 
01 ::5 001 

A 165 2 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 

1 50 4 6 c 
050 000 
0~6004 
0 1~ 000 
0 ::5600 3 
001002 
001 304 
00 5 211 
0 5~ 0 0 3 
0 16 004 A 
0 0 7 400 A 
00 101 €. A 
001 300 R 
0 460 03 A 
00100 1 A 
0 0::51:55 R 
001000 A 
001304 R 
0052 11 A 
00:5111 A 
15046 0 A 
0 56 00 4 A 

1653 
16~ 'i 
1655 
1'656 
16~7 
16:i8 
16:;9 
1660 

1661 
1662 
1663 
16'64 
16 ~5 

1666 
1667 

1668 

1669 
1670 
1671 
16 7 2 
1673 
1 67 4 
1675 

016003 
116004 
1 1600 5 
001016 
OD1315 
00 5101 
056 0 55 
001000 
·o p 1 ~ 2 o 

A 1676 
A 167 7 
A 1 67 S 
A 16 7 9 
R 
A 
A 
A 
R 

1680 
168 1 
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••••••••••••• 
• REAL ITEI'I • ••••••• !1. ·It··· 

LDA 
JAP 

Cf'A 
STA 
l. DA 
AtiA 
T Bl< 
TAB 
LDA 
STB 
LASR 
SU B 
ST~ 
STB 
LDA 
TZJ 
LAS R 
STB 
TX B 
JMP 

TEMP, I 
1 ,"X 
:BRl :S 

TEMP,)( 
TEMP, X 
7 
IIXBIAS 
lsE XP•X Acc,x 
TEMP , )( 

7 
ACC+1dC 

GN ilO 

...••.•. ~ .. ~····· .. ····•··• 
~ DCUJLF.: PRECISION ITEM • 

····~··········~········· GNI. LDA l•X 
.. . ASRA' '1!5 

' .. ·. 

S TA SGF L,J 
LDA t,X 
JAP !1!+3 

CPA ' 
STA 
LDA 
SUB 
STA 
LDA 
ANA 
STA 

,. L DA 
AN~: 
S TA 
J MP 

ACC ,J 
0 ' X 
.SXE IAS 
.3EX Pdl 
2 • X 
BR15 
ACC +1•1 

" 3 " ~ , , .. 
~R 15 
ACC +i•B 
G tl I 1 0 

··~····· l!! lll.ll!ll!ll!. 
• DP IN TEGER • 
!lllllilll•·· ~ ·31!··· 
GNI9 LDAI 3C 

. '. 

S TA 
LDA 
AN A 
STA 
S T A 
LDn 
S TA 
JAP 

CPA 
STA 
i.. iJ ~ 
RDF 
JAI'IZ 

INR 
JDF 

JI'IF 

I:f.~< P' I 
1 , >~ 
BR15 

ACC+l,J 
n , x 
ACC,J 
Gn ilO 

ACC,B 
~CC +1,J 

GNI3A 

ncr. J 
ER3 

GN i l O 

GNI9A CPA 
IA~ 
AN A BR15 
S T A (I C ·: .... t , B 

········-~······· • TEST FO~ 2F.RD ~ 

········~······ ~ · GN~ 10 LDA P.C L tll 
ORA ACC +1,1 
OR A A CC -~2• J 
JANZ SHILl 

~ I NCR 
STA 
JMP 

. 

• • 
IH.:x P,B 
':i Nl50 ' 

GET 1ST ~ORD cr REA~ lTEft 
CCNYERT TO AJS 

SAVE 
GET 2ND ~ORD or REAL JTE" 
CLEAR 1115 
LOAD X AS BASE REGISTER 
2ND WOR D TO B-RE G 
1ST ~CRD TO A-REG 
SAVE 2ND UORD 
GET BINARY EXPONENT 
UttBIAS IT 
SAVE 
STORE 1ST MANTISSA ~CRD 
RESTOR[ 2ND WORD 
CL r. AR J 

SAl/[ 
RESTORE BASE REGISTER 8 

GET 1ST . MANTI SSA ~ORD 

GET SIGN 
RELOAD WORD 1 
IS I T EM NEGATIVE 1 

VES. GET ABS VALUE 
LO AD lJ CRD 0 Uf ACCUMULATOR 
GE T BINARY EXPONE NT 

. ·UNBIAS IT 
SAVE 
GET WORD 2 
CLE:AR 815 

GET WORD 3 
CL EAR 815 

LOAD BIAS IN EINARY EXPONENT 
GE T 2ND WO F<:D 
CLEAR HIGH BIT 

STORE 
GET !ST WORD 
SA VE 
NEGAT~V E ~ 

YES. TAI<E 1-COMP 

IS WORD Z ~f. Qr.J ~ 

VE ~ . 2-C OMP ~O RD 1 
ERR OR 3~INV~LID NUMBER~ 

TAKE 2-C OMP 0~ WOR D 2 

IS ITEM :o Z £~1J? 

YE S 
YES. SET DECIMAL. EXPONENT TO 1 

···············~~··············~~~~~···~~ ~~-~·····~···· • CONVERT TO NO RMALIZ ED rRACTION AND DE CI~ ~L EXP~N E NT • 
•• * •••••~•~•••••• ~ ~••••••~•••~•~~~ ~ •• ~ •~ ~ s~••••~•~••~~• 
GNILl P USHJ NRM NO RM ALIZE MANT I SSA 

•• 

• 

D. 1 

V2 

V2 

V2 

J) . 1 
D . 1 
D. 1 
D . 1 
D. 1 
D . 1 

Y2 

07 0160 6 . 
0 7. 0 160 7 
0 7 0 1.6 0 8 
07 01609 
07 01610 

07 01611 
(:? 0 161';? 
07 0 1 61 3 
C7 0 1614 
0 ? 0 1 i:.15 
07 0161(. 
07 01617 
07 01618 
07 01619 
07 0162 0 
07 0 1621 . 

0162 2 
(':7 0162 3 
07 01624 

01E.25 
0162 6 
016 27 
0 16 23 

()7 
07 
0 7 
0 7 

07 01€.2'3 
07 0 1630 
07 01631 
07 0 163 2 
07 0 16 3 3 
l'7 0 1634 
07 0 16 35 
07 0 16 36 

07 0 16 37 
0 7 0 f 6.'3 8 
0 7 0 16'3 9 
0 7 01640 
07 
0 7 ' 
(17 

0? 
0 7 
... 7 ... ' 
0 7 

0 164 1 
0 1 E·42 
0164 3 
01644 
0 1 64 5 
0 1 6 4 €-
01647 

0 ? 016 4 8 

0? 0 164 9 
07 0165(1 
~17 01651 
0 ;> 0 1 6 5 2 

0? 01€.5 3 
07 01654 
0? 0 165 5 
07 0 1656 
0? Oi65 7 
,,., 016">" •.)t' ... ._._, 

C? 016~ '3 
0? 0 166 0 

C? 01661 
('7 0 1E.6 2 
:7 01E.63 
~· ;' 016(. ~ 

f:7 0 16 £.5 

07 01666 
(! 1 01-66 .7 

lj? 0166 3 

c~· 0166 ':'> 
( -, 0 1 • ' I • ;,..- b,, L: 
~:/ O!E.7 1 
~. ; 0 167 2 
(!7 01 6 78 
()? 0 1 6 7 ·1 
:.1 ~-· 0 1 · ., e .. E· , ·-' 
01 01676 
u7 0 1 67? 
')7 1) 1 678 
07 0 1t. 79 

07 016 8(1 
1!7 0 1 681 
:"•7 0 1(.82 

f.? 0168 ~i 
tt7 01 68 4 
07 O!E-83 
01 0168 .::. 

. . ' • • '• . . . . 
. . 
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E.2 VORTEX LISTING Y$RERF PROGRAM PAGE 23 LISTIKG PAGE < 916 > 

001424 002326 R 
00142~ 0360~0 A 1744 
001426 O::I~OOJ A 174::1 
0 Q.~4t)t 0 0 ~ 14:5 A 1746 
00 1430 0760~P A 1747 
0 01431 146007 A 1748 
001432 146200 A 1743 
00 1433 001004 A 17~0 
00 1434 001423 R 

LDX 
STA 
IN CR 
STX 
sus 
~UB 
JAN 

CHBPTtl 
o,x 
0 4~ 
CHBPTtl 
ACHBrl 
ED14•B · 
GNIL2 

PDIHT X AT ARRAY CHB 
STORE DECIMAL DIGIT IN ARRAY CHB 
JUMP ARRAY POINTER 

LOOP T·lLL 14 DECIMAL DIGITS GENERATED 

EXIT 

07 01744 
07 0174:5 
07 01746 
07 01747 
07 01748 

V2. 07 0174'3 
07 01750 

00 143~ 10~06~ A 

. .. 

' I . . . 

. . 
' 

' . • • 
' 

00 l436 016113 A 
001 437 12611~ A 
0014 41) 056113 A 
0 0 1 4 4 '1 0 1 6 1 1 4 A 
00 1442 00:5311 A 
00 1443 00 10 02 A 
00 1444 00146:5 R 
001445 1106010 A 
00 144& 0014 6 ~ R 
00 1447 0. 36000 A 
00 14~0 00::1344 A 
0 01 4:5l 076000 A 
0014 ~~ 0:5:5000 A 
OC.l453 010422 A 

17~t 

17~2 
17~3 
17S4 
17.55 
17:56 
17:57 
17::18 
17::19 
17.60 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1769 

1770 
1771 
1772 

1173 

1774 
177~ 
177~ 
1777 
1778 
177~ 

PCPJ F"G 07 01751 

EJEC 0 7 

········································· ~·············~··············· 07 • II 0 7 
• G E T N E X T L I S T A D D R E S S ( G N L ) • 07 
• • ~I 7 
• F'U"CTIDN: TO GET ADDRESS OF' NE~T ITEM ON liD LIST • 0 7 
!II • 1)7 

lll ENTRY:· ITEMAD = ADDRESS OF' PRE VI OUS LIST ITEM l! 0 ? 
• ITMINC = IJ CRD INCREMENT BETWEEN ELEMENTS OF LIST ITEM • 07 
M ITEM~C = COUNT OF' UORDS REM~INING IN LIST ITEM • 07 
• . • o·7 
• EX 'lT J ITEPIAD •• IT£MAD+ITMINC • '07 
• Ir ITE~WC.LE.O ' EXIT TO USER PROGR AM II 07 
• ITEMI.IC = ITEI'IUC - ITMINC • 07 
• . • 0 7 

. ............... W:········~~······················~······················* 07 GNL AD~ BB ITEMAD•ITMIMCtiTEMAD BUMP LIST ITEM ADDRESS 07 

01752 
01753 
0 1754 
0175 5 
01756 
0175? 
01758 
01759 
0 1760 
01761 
0176?. 
01763 
01764 
01765 
01766 
01767 
01769 

LDA 
DAR 
JAP 

ITEMUC,J 

GNL2 LI~T ITEM riNISHED 7 

VES 

0 7 01770 
0 7 01771 
0 7 01772 

LD AI 

LDX 
DXR 
STX 
S TA 
LDA 
P U~HF" 

GNL2 

CPSTKP•B 

OP~TKP.'B o, x 
CE X 

PUSH RETURN ADDRESS GNL2 

PU ~H EXIT OP 

V2 

YE: 
fG 
FG 

YC. 

07 0 1773 

C7 01 77 4 
07 01 775 
07 01 771S 
-:7 01 7 77 
07 01778 
'J ;' 0177~ 

0014:5 '4 036016 A 
00! 4:5:5 03~000 A 
00 14:56 00::1344 A 
00 14:57 O!.i5000 A 
00 14p0 00::1041 ~ 
001 46.1 036016 A 
0 014&2 o~saoo A 
001 463 001000 A 1780 
001464 00~065 R 

JtiP 

SIJT JBB 

,. 

.• 

• 

EXIT TO VSFORTID 07 017SC 

. . . 
00 1465 016114 A 
00 1466 14611 5 A 
•) :} 1 4 b 7 0 5 6 1 1 4 A 

0 01470 10~'06~ A 

1781 GNL2 ITEM~C,ITMINC,IT t.MWC DECREMENT LIST ITE M WORD COUNT 07 01781 

• 

1782 POPJ EXIT FG 07 01782 

1783 EJEC G? 01783 
1784 ·········~··············· .. ······~~~·····-~*····~········~~······- ~ -·~-· 07 0 178 4 178~ • • 07 ~1785 
1786 • P R 0 C E S S G D U T P U T D E S C R I P T 0 R < G 0 U > * 07 01786 
1787 • ~ Ll 0 1 7 8 7 
1788 • F"U~CTION: TO PROCESS OUT PUT UNDE R THE G FO RM AT DESCRI~ TOR : SRGW.D * 0 7 01788 
1789 • • C7 0 1 78~ 
1790 ~ENTRY: DIRECT FROM F"RS * 07 0 179 0 
1791 • OUTPUT NUMBER IN CACCrDEXP> * 07 01791 
1792 • WT = U = TOTAL FIELD WIDTH ~ C? 0 1792 
1793 ~ DT • D = fRACTIJNAL FIE LD UIDTH ., 07 0 1798 
1794 • ~ D7 0179 4 
179~ • EXIT : DIRECT TD EDUT If (ACC,DEXP> .LT •• l OR .GE. 10~•DT ~ 07 0179 5 
1796 • DTHER~ISE DIRECT TO ONF" WITH * 07 01796 
1 7 9.7 • D T = D T -l:J EX P I! 0 7 0 1 7 9 'l 
1798 • ~ IFU = DEXP • C7 017 98 
1799 • Xr~ = 4 • n 7 01 79 g 
1800 • Xr L = 0 I! 07 01800 
1801 • ~ 07 01801 
1802 ~·······~······~·········~·····--.~~-····························~·w.••• .. 07 0 1802 001471 

03 147'2 
001473 
00 1474 
00147:5 
C0.1476 
001477 

0160:5:5 
001004 
000313 
146054 
00:5311 
001002 
000313 

A 1804 GOUT LDA DEXP•I GET liEC IMAL E XP ONE NT ~ 7 0 180 4 
A 180~ JAI't EOUT PROCE S S AS •E• IF DEXr· .LT. l.ERC 0 7 01803 
R 
A 
A 
A 
R 

001~00 '0160,6 A 
OOl:SOl 0~60:52 A 

\ 

00 1:50! 10:502:5 A 
001503 00~302 R 
00150 4 OJ60~t; A 
00150:5 ' 1460 :15 A 

1806 
1807 
1808 

. 
• • 

1809 

1810 

1811 
1812 

1'10\IBAI 

. 
PUSHJ 

LDA 
SU B 

o,B 

EOIJT 

DT,COUNT 

RND 

PRIJ CESS AS 'E' IF DEXP . GE. D 

LOAD SIGN IF ~CA NT DIGIT COUNT 

ROUND DECIMAL DIGIT S TRING 

· DE CR EMENT FRAC TIO NAL FlELn 

-------:------ - - -- -

Y2 

:) 7 0 180 6 
o ? o:. so 7 
J? 01808 

0 7 0 1 80~) 

07 0181~ 
'J ? 01812 

... 
' . 

•• 
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E.2 YDRTEX LISTING · PRDGRAr'l PAGE 25 LISTIHG PAGE < 818 ) 

1869 MDVIAI ~FSCitASCI SET SCI TD FDRM~T STRIHG 0 7 01869 
001:570 016011 A 
0 01:571 o::;G021 A 

1870 "OVE CHAR FROM BUfFER SCI TO FORMAT SCI 07 0 1870 
001:572 016030 A 
00 1:573 056 0 64 A 

1871 PUSHJ PCH PUT CHARA CTER IN FORMAT STRING Vi. 07 0187 1 
0 01:574 10:5025 A 
0 01:::i7:5 
00 1:::i7 6 
0 0 1:577 

00 32 76 
0 0100 0 
0 0 1 :5 2·1 

R 
A 
R 

001 6 00 016P11 A 
0 01601 056021 A 

1872 

1873 
1874 
. 1875 
'lS76 . 

JMP 

ll!!l! * ...... ,.. • 
,. OUTPU T II 
........ Jr. ... 

HI015 MOV'BAI 

HIN 

. AF'SCB~ IUCB 

. .. 

PROCE S S NEXT CHAR 

SET SCB TO FO~MAT STRING · 

0 7 

0 7 
0? 
0 7 
0 7 

018 72 

0 1873 
0 1 8 7 4 
01 8 7 5 
0 1 8 7 6 

1877 ~ USHJ · ICC INPUT F'DRM~T CHARACTER V2 07 0 1 :3 7 7 
0 0 1602 10~'02~ A 
0 0 1 6 0 3 0 0 1·6 1 2 R . 

i 1878 MUVBAJ rC HAR•ICHAR MOVE CHAR FROM FORMAT SCI TO BU~FER SCB 0 7 01 8 7S 
0 0 1 6 0 4 0 1 G;O 6 4 A 
0 0 1 6 0 :5 0 :5 s.o 3 0 A . , 

1879 PUSH.J OCB OUTPUT FORMAT CHARAC TER TO BUFFER V2 0 7 01879 
0 01 6 06 10502:5 A 
0 0 1 6 0.7 0 0 2 4 4 1 R 
~ 0 1610 001 0 0 0 A 1880 
0 01611 001:521 R 

J MP HlJUT PROCf.SS NEXT CHAR 0 7 0 1 8 8 0 

. . . 

• 

1881 fJEC 07 
1882 ••••••••~••••••••••••••••~•••w.••~•••••••••~•••••~~•••••• ~z~••••~••••••• 07 
1883 • • 0 7 
1884 • I N P U T I C L A S S I F Y C H A R A C T E R < I C C > • 07 
188, • • 0 7 
18 8 6 • FUNCTI ON: TD I NPUT AND CLASSIFY ~ CHARA CTER FROM A STR I NG. • 07 
18 9 7 !II * 0 7 
1888 ll! ENTRY: AS CB =ADDRESS OF' STRIN G CONTRO l. BLO CK SC:B t: 0 7 
18 3 9 • • 07 
1890 • SC B< O): CURRENT CHA RACTER COUNTER * 07 
1891 • ~CE < l): STRING STA R T ADDR ESS liE 07 
1892 ll! .. 0/ 
1893 • EXIT : n = SCB C3) = CHARACTER CODE ll! 07 
1894 • SC BC2 > = CHARACTER liE 07 
189~ • .. 07 

1896 ·······························~ ~~ ~······~ ~·--·~········~~············~ ~ ? 
1898 ········~~·······~······ 0 ? 1899 • GET CHAR FROM S TRING • 0 7 
1900 ·····~············~·~··- 0 7 A 1 90 1 IC C LDX AS CBd:: POt ~ T X AT $CB 07 

A 13 0 2 LDA o , x GET CURRENT POINTER C7 
A 1303 lNR 'J ; X BUMP CURRt:t!T POINT E ~ 0? 
A 19 0 4 sor · s ur c 1 
A 1?0~ LRI_A 13 CON VERT BYTE TC WO RD COUNT 07 
A 1906 X ~N ROF OVF L ~ET If ~ IGH EYT E 0 7 

0 1 881 
01882 
0 1 8 8 3 
0 18 84 
0 1 1:: 85 
01886 
0 188 7 
(I 1 •! • v .-. 

~· '-' •J 

0 1889 
018 9(1 
0 1 8 '3 1 
0 18 9 2 
0 189 3 
01 8 94 
01 8 95 
01 8 96 
C 1 •::0 q ~') 

v - "' 
0 1 8 99 
019 00 
0 1 9 0 l 
0190 ::' 
C l 9 0 3 
Ot 9 04 
c 1 9 0 ~; 
0190 6 

00 1611! 
') 01613 
001614 
00 1 6 1~ 
001 616 
00 161'7 
00 1620 
00 1621 
00 1 6 22 
0 0162 3 
00 16;:;4 
0015 2:5 
0 0 1626 
0 0 1627 
001630 
00 16 31 

036021 
0 1~0 00 
04~000 
0 07401 
0 04 2~7 
00 3 0 0 4 
0 0 2 1 70 
1 , 0 46 0 
12~0 0 1 
00~014 
0 1~ 0 00 

0030 0 1 
001710 
1:50463 
0 36 0 21 
0:5~002 

R 
A 
A 
A 
A 
A 
R 
A 
A 
A 

190 7 
19 0 8 
190 9 
1 '31 0 
1 'H 1 

ANA 
ru~ n 
T A ~< 
Lll ~ 

BR1:5 CL~ ~ R SI GN BT T C7 0 19 0 7 

0 01632 
') 01633 
001634 
001635 
0 01636 
00 1637 

034010 
00~144 
14~000 
001002 
0 016 33 
015022 

1912 
191 3 
1914 
1915 
1916 
191 7 
191 S 
1919 
1'920 
1,21 
1922 

A 19 2 3 
A 1924 
A 1925 
A 1926 
R 
A 

0 01640 036021 A 
0 01641 0,5003 ::'I 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
193~ 

0 0 1642 105065 A 
1936 
1937 
1938 

0 01643 001643 R 1939 
~01644 000240 A 1940 
00164~ 000001 A 1941 
0 0 1646" 00'0006 A ' 1942 

1 ' ~< 

. XOF 
o,x 
LSRA8 

' 
AN~ R f.H l 
LDX H ~C ~·I · 
STA 2 , X 

•••••••*•*·····~· 
• CLASSIF"Y CHAR • 
·····~- ~ ~ ·*····~~ -IF F NUC 

GOTO NV2NUC 
IF" T \III 
OME MAP,YtSTO 

NV2NUC CO tiT 

ICCLP 
L nx 
IXR 
S UB 
JA P 

I CC CT 

o.x 
! CC LP 

ADD ST RING S TART ADrR : SS 
P 0 I N T X A '!' :Hll<: D 
GET ~lORD 
RIGH T JUSTIF Y BYT E 

CLEAR 
POI NT 
ST ORE 

HI Gtl 
X AT 
CHAR 

BYTE 
SC B 
IN SCB 

POINT X AT CLASSIFI CATION TAB LE 

FG 
FG 
FG 

ve 
FG 

•• , '? 

' ' r• .,. 
~· .. 
I) -, ,. 
r. • J 
'.J / 

... .. .. ( .. 
0 7 
(I? 
(.1 7 
•. '? 
• I 

07 
('! 7 . . 
. '") t; ( 
• '? u : 

0 l. -:_i 0 :) 
0!9 0 9 
tl 1 9 l 0 
0 1 9 1 1 

0 1 9 1 2 
0 1 9 1 3 
0 19 1 4 
019 1 5 
lj 19 i 6 
01'3Jj ? 
(. l " ' • . .. ·' =' .L •..! 

O i9 ~·~ 
0 1 9<'(1 
l., 1 G ·:;. ; - .... . 
O t 922 

(1 ~: 019 2 :?
o~· C-1 924 

01925 (t 7 
ti .. 
' I 0 1 .-. '.) -: 

:;;. '- l,J 

LDA 
1FT 
G ~:PO 
IF T 
OME 
CONT 
L fJ X 
ST A 
POPJ 

ICCCT1-ICCCTtX 
NUC 

GET CHA RACTER CLASSIFICnTION CODE . .. . ,. 
~. ,· 0192 7 

NI/C:NUC 
V I I 
MAf', V$ST3 SET EXEC MOD E TO NN 

N'J211UC 
A S C~,J~ 
3, X 

POINT X AT 
A ::: SCB<3) 
EXIT 

········~·····················~~ • CLASSIFICATION TABLE - CHARS * 
·······~·~·····~·~·············· ICCCT PZE !t! 

SCB 
"' CODE 

DATA 0240 SP EC : AL CHAR 
DATA 0241-0240 BLAN K 
DA TA 0?.47-0241 SPE ~ IAL CH ~R 

rG 
FG 
FG 

V2 
F'G 

FG 

~· 7 
'• .,. ,. ' 
(! 1 

0 ' 9 •:;, .:;, 
j. " • ..., 

0 1 '3 29 
o '· ·n 0 ·, :-.. :) i 9 :_:; 1 

'• ... " ( 

0 ? 
' '? 

1.1 ' 
() 7 

C. 7 

') 7 
07 
":7 

0 1 9 32 
0 1 Q , ., ..... 

' ""'" 01 93 4 
01 93 3 

019 4 0 
0 1 9 4 1 
0 ; '3 4 F.: 

--·-. - .... ~-- ··- -

. . 



E ·:. . ... 

GC 164? 
'"'0 ! 65 0 
... : 0 1 6 5 1 
J 01652 
; ... 11S 53 
Cl01f:.. ~4 
.'10 1 6 55 
. .. .... .. .. C' / 
l,i '-' ... ·-· ~ ·=· 
l-, •' -· 1 - - C" ~ 

0 ..._t I 

I} I] 1 660 
S D 1E.6 1 
·1 n 
t ·-· 
0 :; :, - ... ·-t:. b .. :: 
l"' 1·" "" • 
-· ... ... c t:· "' 

... 0 1 6E.E. 
:J i 6 67 . - ~ '"' .. ,, 

~ . ·~ 

,·, .... ~ , ~ ..... 
~o• ll .a. i.:.•~··· 

f\ ·t 1 w •• 

~!.; 1 £,74 
"i) • .=- c--· '• ~ ~- ,. .._: 
I o oi 1 ~ ., C. ... ..., ... ._. , .... 
!"'• t! .. c: '7 ':"' 
. ... ·-· ... 'J t '(' 

u•) l ?OO 
:-. tl "": ...,. (ll 1 .... .... ... ,. ~ .. 
J 0 1 
0 0 1 

7 02 
:' ') -:> 
•• ' · v 

(!;J":/0 4 
'"' ''1 705 
' ··J -· ~706 

170::-00 

-, ~ .. 
··' .l 

.,. , ':I 
I " L .• 

' " !'to ~ ..,. , .., .... ... (' --
-~ ~ 7 1 4 

- 'I , .• r·· .., ,:j 

:.. .. n 171 5 
.... ~ -:- 1 -, 
'-1' 4 ('' 4 I 

.... .. .., ... , .., 
,I J. ( C:, l,.! 

00 17 2 1 
..... 11.., ...... ~ 

J J.,"'C.C 
r,J' ·,J .. . .. , ..., ""' J. ... (.. .,j 

')0 1724 
Crj l 72~ 

.... !J l726 
0 01 7 27 

I • ) 4 . .. ... 7 30 
1 ? 3 1 

.... 0 1 ?32 
:) '} 1 
0 017 3 4 
: 1 :)!72-5 

i) ') 1 
) ') 1 
(' ~i i /""~ (i 

i,i !j 1 7 4 1 
(• t'• 1 ? 4 2 
!'•,·.·,· ~ --- A··· ·.. ... ,·· .... ;;.. 

·' ,. 1 -.,1 ·~· t ' 

VORT EX 

"' t '• I"! r. n " ... v ,- ~· v ... 

c 0 0 0 0 ! 
!} 0 0 0 () J 
!) 0 0 0 (1 l 
ooooc l 
Q 0 0 0 0 J 
(l [) I) 0 0 1 
. JOO:.J Ol 
JOC (: 0 ! 

01 2 ·1 0 ~ ./ 1.1 

0 0 
0 0 
i! 0 

(· ···o-. l. l , . 

n .~ .. -v•.:.t .. 
GO 

''0 ... .... l~• l,.o I} 

G G G ~: 

u l 
1 2 
"'' t.:' .., ... t 

no • .. ::r. .. .::. 
•J ' · •' V ' I 

;_; ~i(:00G 
~ ~ 

u~ 0000 
000 . ... 1 : r. ·-· "' •.,; 

·"" rJ 1 !""! ,... o· 
;; .. A. · - · v 
~ (,, ....... " .. ..., .., :_, " v 

GO ,., 0 ·-· 
• ., •"'l .:. ._. 

., D :·· r• n :1 
•J • ., ••• ._ ...... 

::: 0 0 1 .• ~. ~ •.• 
;'o r. (': r. n .A 
vv ._, ~,.._.r-r. 

(i0 (!(!2!) 

000 4 00 
U'n"'"'"" '• o..,. "-' <..I IJ 
'' r! ,., '""' 4 (', .... ... • •• l.i • ., 

:JOO OCC! 
0 0 0 0 0 1 
00 02C O 
,.. f'! ~. .... " 1 l• ...... _. l l ~ .,- ... -co ~· 'J v:.l' 
•'! .... ... ....... C' .... 
... 1,.1 "'+ .:_ • ..... '·' 

CO ~ OO! 

. .... .,- .. 
.. ' ... 1::- .i. 
n e- .. ~. 
, . .J b L• 

~ 1 6 1 

? 7 

~ c ~~ .. "' C' !), Q .:'I \..J 

DO 10 02 
... ('It: • I:" -, 
l ; • .. i .J .;, ..._l 1 

0 1 E· l. 2 E. 
0 050 2 4 
0 0 456 0 
1604?1 
0 0 50 2 1 
()050 4 2 
00? 4 CO 
1 2t.Ob4 
001.(:(1! 
0 (J !:;i j, 57 
05!:)12·:. 

l (i 0: .- , ~. "'i .... _,_ . ., 
0 I) l r., 1 2 
I' I"', • ..t ,• , ::: 
'./ •' tj - i IJ . .. 1 

0 0 i ? J. -:· 
OQE.a.o, 

l-., ~ 7 ·:. ~: ;_; . • ... ...., C• 

10 506 !3 

LISTI HG 

A 

A 

~-.-.. 
H 

.~. 

•• 

~i 
A 
1•1 

~·· •• 

. '· •• ,., 
n 

• H 
~·. 
h 

.. 
H 
.... : 
r• .• 
; i 

A 
A 
A 
A 
~l 

r: 
A 
;:· 
. ' 
A 

,._ 
I' ! 

~ .. .. 
-·· 

~-

,. . . ,.., 

~ <:l :1 .. ~ ... ~ ~ ...., 

1944 
19 4:5 
1 9 .::;. E. 
l r3 4 7 
19 4 8 
1 ,_ 4 ~ ,., . -~ 
" '"" c:- if'; J. =" ._t L' 
• n -=- • .1,. ::;? .,_ I l 

1 ·-:. 5 ') .. ·" ·- (.;, 

1 , .... c ........ 
.... ..__l .,:, 

• .-. r (' 
... ::;t 0 J 

' • r • 
j -: t:.• .. 
1 •'lt:O:. • 
.. ... · ,_::. L. 

1 9 E-:3 . ..... _, ... 
• :,. C:• ..... 

l :;.t.5 
lqF-. E. . -.- ..... 
J,. j- 0 .... 

"CICO .... ,, ·-· .... 

l ':3 7 0 
1 0 7 1 
A J" •' A 

•
; .-..:: "? ~~~ 

~ · '-
• •'::! "":' ..,. 1 ../ ;' .. _. 

.. ,..., ..... ,. 
l. :." <' ·-' 

1 
.. ., ;o ,. 
/ ,. b 

1 
1 

9 71 
, ... -. ..... 
;, , ·=· 

CO:" 
.... ·- · v 

• n •·• J. ,j.• -=-~ .1. 

'9:::::··· ..1. - ~ , _ 

l '3 8 3 
• '9 ~ .• .... .;::. ~.,. 

1 ' ':1 "=' t~· 
.., ~· ..; 

l 
1 
1 

..., .... -· 
J .:::· f 

' 1 o c• ... • .. • .... 
! 989 
.. -....... 
,1, :::0 :,. I, 

.. ~ '::: 1 A ,., .,; 

1 ~·.:l~ ... · ...,. '-

1 ...... .-.. """' ::- :; .. ~· 
1'9 '3 4 
! 995 
1 ·~ a ..::: 
J. •• ~ _, • • ..; 

.. . ..... ..... ""' 
I i' ::o •=• 

1 •::. ., q .. . .. _ .. "' 
":'!' .... ~,., 
..... v ·- · . , 
,. . .... .~: ., . -.. ; . '•' ·. 
- i ... . -. ~ 
(' 1.• ._1 1-

~r: ._ ~ G3 
2 0 G ;~ 

2005 

-:;. n ,, E 
l...o•ul 1 ' ..J 

20 07 
-=- o r·. -~ ._ .. C • 

2 009 
2 0 l !) 
2 :~ t 1 
2 0l i:~ 

20 13 
""""f'I • .A c .. l ..,. 

::>O '"' - ! .;;J 

.-. ,... . ~ 

.::. iJ l • 

2i! 

~. ,-. 
c. ·' 

1 0 ... ·~ . 

' • ·') .... .... 
.:.. I o i:. l_o 

V$RERF P R D G !': At ~ PAGE 26 LIS:TIH G PAGE 

'I A -· ;.; 

TA 
T A 

• ~ • r • 
! ,.1 i M . .. -·- ... 
i: H. I·! 

D '-4 ·:-- H 

-. ... - .. 
,L : ;.;:~ 

D "'· r A .. ' 

r • .-, . . ·0-0'=' 4 7 ..., ... , .J ..... 
) ... . •"!! • .,.... -:- C'i' 0 t . ..:.. ._. ; - u '- ..... 
- -=-~--·-o ::> s t '·' ~ -· .... -
1 •. , ;:> r-J. ? - 0 ? 5 ::::0 
•' '--·''""' "" "' '-.......... ~, 0'"'"''"' 1_. .- .... . , - ' c. •.J .,) 

(, 25::·-0 25 4 
{! ? 5€. -0 2 55 
,.., .-, r. ., roo """\ r:: "' 
••• .::. ...J , - \.1 c.: .) '=' 
'J 26 0 - 0 2 57 
.:12 72 -o2 6o 
i'• ..... ..... ... r. .. -. _, .,.., 
........ ·- · i - ,_. c. (' c . 
t)3~' (1 

0:.:!21 
-0 3 0 1 
-0 320 
-0 3 2 1 

('I- ""' -. - u ..:, .;:,.;:, 

' .-. " o ·r c-•X '-' .,j ~ . ( ' . ) . !: F T P h REN 
RI GHT :-~ ~ : N 

.~ p "- .. .::, '- .... 
• + • 

r ... ' 
•· H L 
F" 1'~-

- ,J ... ,. 

~ H ~. r . l... ... , ro:. 

' ' . C 0 ~HI A 
• • . ' • 

f-li ti US S I SN 
~ .• - r-.T (JD r ~ ~- J . 

• 1 • .:::L ASH 
r'l U ~·1 E R I C 
·~ ,.., ,.. ,-. ' "' I ' 
• .) i t:. '- ,I I· 1-

AL ., ., .... 
~ ,.., .... 

S P r· r'· • " ' i:,_;,.,. J.M &... "H ,., " .... .... ''-
~~ ~ ····~ ··*~··· ··* ~ *****•••••••* 
~ CLASS I F IC ATION TABLE CO DE S 
· · ~-~-·~ - · ~~-·· ~·- ~ - -~ -~ -~····~· 1 CC CT1 c· Q• I I ... , .. 

,., ,. •r " 
).1 r-: ; " 1 

"' ..... ..... """ .;;-o ;H 

..... ...... ..,. ..... 
"'J H · H 
" J'o. ~ .. ""' ,. J M I 1"1 

• 

~ ' " 

CHA 2 

CHAR 
,.~ • . • n ..,. ,.-
._...; .._. 1....1 1 r_ . ( • ' ... · ~ r P-"· .... E l·' .... r.r t-t·· .. , 

n ... .,.. 
U" ' H 

. " 
,.,~-·-:-on'• 
.. •• 4 . .. v • ) e R I G H T P :1 R E N 

' ""!""> ,., "' t'\ . 
'-...>~HO 

I 

n , ..... .. ,. ' , 
I , • ,. ., ' , ., 

T'-·'. Y , .. 
,'t--.I H 
n ,.., r r. 
.. , I'' • -

-t~, !'.. ..... "" .. .... . ,., 
r ! ......... "'! 

• t \ ,.., ., ,., -- '"' l ,..., I t' o 

r• ....... Q 
\;li +·· ... , .... .. •• ; . f...: 
,.. --- ..... 
" . H : >; 
,, '"\' ,~! , , ,. , ,., 

~ - . .;H . H 
l ~ , .... ... 
I,..,,. t , H 
,..- ! :.: •• 
I .. .,., '- V 

p Ll T 

••• ·-· 
1 .. ' ' ,.. I' 

" J 
I ., 

(: ::· 0 
.. . . .... ' · 
'" ...... ~· .,) 

r, A ~~ '' 6 .. . ., .... 
~ • • •"! r, .... . -· 
r• 
• 

~·, o I o (1 .... ... •' 

• 

.! 
'•·' 

N u t·l Q 
r .. I 

-::' 0 l.;- ~- l t\ I ·.J> • ._ ..... ..., H._ 
• + ! 

' . ' ' - ;; 

' ' • 

l•' l I I'."· . • I.J .,) 

,-. U :~ I• 
..... . . rot ."~" .. 

~ ' .- .... 
...). L L.• I '• 

' I' S LAS·H 
MU •·•r:•··r r-· t i I I !. , 1' A. • ... • 

... .. . ' ··· p --- · ..... , 
oj 1,.,. '· ' J, • •, L,. 

~. ,. 
L: ... . 
l I .-. 

A L F H ~~ 
·<- p er·" ' _.,, _ .,.J H '-

F' r: 

"""· R .,; • 1 :"'1 

R T F I E L 
•.. 
. ' ' · 

F UNCT l O~; : TO 
FOR iH4 T 

~tiD 
FJEL ll 

CO I'i'v' E R T D - (''!1·1" 1 
t:.. ·-- rl ·- S TRING 

-.. 
:~ •• 

-.-. 
EtiTR Y : 

:.: v r. T, '-" 

nr ~· ~ 
I) ' • I '. o 

,__, , _ ..... ..... 
r" l, . f1H f'". 

E ,NA RY r.;· r. • 1 .,. ._,. !"\ 1 ~ ".J ·~ 
t • , • • ·-· ._ -.' H - '- I 1 I I N 

-,, C:: RRO!~:;: : ERl IC" • G T . 
~ 

~"1-~ !f ~"fW'~ 

. r ·. .-

~ '! N p ! ~ T .' , ... n r-J \,• l" C T 
4. I I f - · o o .. oJ I o 'i ~ 1 .... I 

. ~ ,, -:. 

.. . :- , .. . . ' 

LC D F' '!f 
·~ ~ '!!- "!!. ~ ~ ~ ~- -~ ... ~ ~ ~ ~ •• ""'!"' .... e:~~ 

--- .. .. t:. ;..- ;"OR J.. t:·· 

• ' I ,.... ,•· ,. .. 
'-· l-Ch•·· 

l 

..... r ·* , , r·' ., . i 
'-· u 1-' 1 ;,:, .... 

!F f l ::' '_: :- B B F.: L" .... ....... - R 
. · • .-1 r .. ' H '- c.. . ' 

~ 1-. I I ... , ,.., ,· .._. 1, 1•·, r. CJ •·•' /1:' "' -r .. . , .. ,:.. ~ .. r-1:;c r I n! GIT TO 

I r· F L 1 

• 
' ~· I 1 

... -. " .. , 
.._ I I '1' 

~ · ;:. 

; , ..... L'l 
..._, ,..i I 

LD r< 
'T' D V 

~ ; .- ·, 

..,. . ! I . .., ~ 
T r.· • 

t:• ;. I 
T •.• 0 

{ 'o .. . 

.- " . " . . ...... D 
h ,L; 

-::· , · ..• 
·' ' 

• 

: ·" . u I 
·-~·., ,. 

r: ; 
r: ... 

1"". ,..._ : •• 

I' l J ~ ·-

:_· ' ! . .-
._... ·- 1, 

· • -r'"' t'1 ; t 1 j ' • ~ 

":· .. _. ""? -. . . .• 

r'"" t""" .. 
.: ~- .~ 

. ,· ... •: . 
• • '. "·l 
~ .. 

r • F.' • . . ' 

· · · · · ~- , , :'.t• .... ' ,, 

r t 
' 

<: :· . .- ·1 + I; L , 1 f' f l. 1 

••• 
I ' 

.... 
w ~· I ' 

.... 
!:• L A 

~C· ' ' f·'T '" R t. ' ,_; 1 t""_ .... 

rr .... ...... . . 
"' H • ·, B f. ·~ !) L r I P L r 

E R "" f' ''' ,t.. a..o I '· 1 / r" lJ r·· ··· ::· R 1 I ,r_. .... ., r or '.n RG E 

"E ,·. " n ,. E. 1'- ... . :~ r .-.J •.. :. r· o · · r·· : ·=- C(· ... ,_, ''·' 
~ ,) \' '-• ,:..l""i .~-... T"' , ... " r· ,_. ;.; ...: c: .. .. ·- ... • - . T E "' ,-':.1.:1~":: .• IT." 

:~ 
I N 

R E ' ., ., •.. c 
, . .. . ... . ~ r._ 

n ,, ·~· .
i>M ·>. i( ( (i l 

l~l': l;f, ... "- . 
1:. D r: " ; '1 

.,, ,F . . 
I..J v ·-

t I • • • ' 
'1 t. ~ ... r 1 T1" ... T' 

'··' .. •.:J .i. 

t.- R ~ -.,_. . . .... , • • i •. li i) '• ~- ..... C.• . . " 

'JF· "··.~..- ,~ 0 11 "' I J..-hlr . .. . .. 1-: 
r ,. r·. 
' ~·- r:, 

""'T .... -
..... : I ~'" t-.:' 

'·) 

" 

... ·· 

. ,., 

~-· ~·· ' · .-. I 1 ' • NE. XT ' ' I ?-i !._1 .... 
- ._. · "" t • ~ • 

.-. ·~ ,., •:· 1.' ,~ T E !:':· · .. . ...., .. ., _. ,~ 

.. 
I ' " r-

L'J OJ:.· 

,., ~· OJI1 

~ 

' 

... ' , .., • I .. ... ,. 

... ,_, 

f.j l i ""t-i~ ~.·. j'• 
l • , ... ' . I.e, p .. ·-· 

0 1 
•'•' . 
..,, • t """" r · r:• .. . _., ,..., ,_ ' C' L • .... 

. .. ,. H A 

I F 

rR Of'l A 

L• T •·• {'\ C• , ,. 
, • 1 ', ' ,,..., I 

f 

' I 

10 

F 

'• ~ 

( 

) 

' ' ... 'I t"';, 

I t ,-, 
y .:. 

V2 

.•. 
~ 

... .-. ,, 

.. .. 
" ... 

FG 

··: :,; 
:¥. 

~ 

!I< 

07 
( ~ -· 
' 

.. ., .. 
~..:/ 

•• 7 

, .. 
-· 
!_I •• 
(', -:o 
'·· .· 
0 ;: 

.·• 7 ,, . 

.... 7 v. 
(J 7 

!) "> 

(' ' J ' 

'' ... 
·~· / 

.-, -/ 
II "' 

. . '. . 
• .. ' 
· ~ ' 
I) ~- ' 
, .. 

·-
• .. 

•.' . .. 

' 

. . 

.-. . ·~ 

•J ' .. 
·-· t" ..• 
:.,i ,.• 

' -•J .. 
: .. 

.. 
' . .. 

' . . 

I ' . , 

,·, , 
.· 

'J .., 

.--· .. 

.. . 

' 
; 

... 

.. 
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. . 

•' 
·-

., 

• 

' 

' ., 
.I 

0 1 9 4 3 
0 1 9 44 
0 1 9 4 ~. 

0·1"4' ~ t.:• 
:..:19 4 7 
0194 .:< 
0 19 4 9 
',J· 1 •.:, ·~ ... ~· •• J ·' 
,.t r o t::' • 
·-· J. :? .._J J. 

0 1'352 
:)· 1 •;I "'. ~· 

, .; ...... ·~ 

Gl954 
0195 :.) 
1.-) 1 0::, c I~ •' ...) .., 
( 1 C• •:.· -, J ./-...1 ( 

0195 :"1 
019(:,0 
0196 1. 
01?62 
. 1 , ... - .-. IJ ·;;ob.J 
" ''"I·· • .... l. ;; i;:) •. ,. 

0 ! 
'J- • .-... - ... -. ... -. :::;. .:, 
"' i ....... .. , 

'-' L :) f.::. / 
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(• -~ () '.1 
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( ' 1 q ',': . 
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•.. J. .;' . . t 

... 'I '., •:, •• • 
'·' .. . ,. -"' 
r . • . . . . . 
·-· 
.. , , • t'"o 

•.. '· 

.·. . .-. , ... . . .. .. .... . f~ : •• . . . . . . ... 

r· ~~~ · .. ·.: .. ~· 
,· •, .... ,· . ' . . .. 

"""' • ... j • •• .. ' . '' 

.. ·:- . '· 
• • • i •' 

. ·' t. t. 
:.. 1 .. · .. • ' ' 

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

l, ' .. 

' ... 

. , .. : , .; 
'·' .. . . . . . . . . •, 

.I 

. . ·:·. , .. , .; ... 
·~· • • • .L. ·~ · 

.. ... fi 

.. ::.,-.. :.-. ' . . 
,. . ·. . . 

' . ·' 

·::· ,., '"\ . 
. ·.• f: 

:, .. 

.. (' .. ~ 

•}.:..• i,: 
,.. .• . ' ..... ... • • ' c.. 
.-. . (• --=· ... · ....... _-. . -~ . .._. : ... 

----- - - ----··-- -----· ... ------~-- .. -. ---··-· ---~----~- - ··--·~---- ·---- ... --------·-- - --- -·-·-·--- .... 



. . . 
• 

" .. ,. 
•• . . . . . . • 

£.2 VORTEX LISTING YSRERF PROGRAM PAGE 27 LISTING PAGE < 920) 

0017 4:5 016011 A 
00 1746 0~6021 A 

20~~ • ·FU"CTION: TO SCAN THRU A FORMAT CHAR STRING TO A NON-BLANK • ~7 02025 
E026 • • 07 0202G 
2927 • ENTRY: NP SPECIAL CDNDITIONS • 07 02027 
E028 • * 0 7 02028 
2029 • EXIT I A c FCODE • NON-BLANK FORMAT CHAR CODE • 07 02029 
2030 * ~C HAR = FOR"AT CH~R ~ D7 02030 
2031 • . .. 07 02031 

2032 ~··········~·········*·········~···~·········~···*········· ·········~·· 07 02032 2034 IN~ MCVB AB ArSC BtA SC B SET SCB TO FORMAT STRING 07 02034 

20 3~ IN~LP PUSHJ ~cc IffP UTIC LASSIF Y CHARACTER V2 ')7 02035 
00 1747 10:S02S A 
10 1750 00 1612 R 
oo 17:s1 oo64nt A 2036 
00 17~2 001747 R 

l:T 

f'OPJ 

4SE 'f+BC., IIH"LP LnOP Tlt.L NON-BLANK lNPUT . 07 02036 

FG 07 02037 

• 
00 17~4 
0 0 1753 

' • 

. 
• 

0017~4 R 

0160:5~ A 
036052 A 

:'J0 17:S6 105025 A 
C0 17~7 005302 R 

2037 EXIT 

2038 £JEC 07 02033 

2~39 -~~········································ .. ••••••••••••••••••••••••••• 07 02039 2040 ,. • 07 02040 
2041 !II! P R 0 C E S S : I 0 U T P U T D E S C R I P T 0 R ( I 0 U ) • 07 02041 
2042 !II! • 07 020 4 2 
2043 • ~UNCTION: TO PROCESS OUTPUT UNDER THE FOR~AT DESCRIPTO R: RIU ~ 07 02043 
2044 • Ill 07 02044 
204~ ~ ENTRY: DIRECT TO lOUT • 07 02045 
2046 • NUMBE'R IN < CHBd)£XPtSG~I..) !-'HERE ~ 07 020 4 6 
2047 • • 07 02047 
2 0 48 • CH B = 14 - UORD ARR AY 0~ BI NARY DECIMAL DIG ITS II! 07 02048 
20 4 9 • rEXP = DECI~AL E XP~NE~T Ill 0 7 02049 
20~0 ll S(;F"L .EQ. 0 + ll! 07 02050 
20~1 * .NE. 0 - II! C7 02 0 51 
20~2 • • ':;7 
20~3 • EXI T : DIRECT TO DNF" ~ 07 
20~4 ll! IFU = DE XP * 07 
205:5 .. * 0? 

2056 ~ ········ ~ ······· ~ ··············~·-~·········~··········~·······~···~·· 07 2058 IOUT E~U • 07 
206 0 MOV BAB DE XP,CCUtiT 07 

• 

02052 
0 "0"'""' c. ...... ;.. 
021)54 
1)21)55 
02056 
0205:3 
02060 

206 1 PUS HJ RND ROUND TO DEXP DIGITS V2 07 0206!. 

. . . 
2062 :'!OVBA B DEX Pt IFJ.l SET T. NTEGER ~UUN T TO DEXP 01 0\~062 

00 1760 0160 :5~ A 
l1 01761 0!56100 A 
0 01762 00 1 000 A 2063 
U0 1763 002471 R 

JMP . OUTP Ur NUME~I C FIEI_D ' • .., :'I ~· 0 , ·':) ... 1 _ e,: r:. ..... 

00 1764 
!) 0 1 7 6 :s 
(; 0 1766 
0 01767 
0 01770 
00 1771 
00 1772 
001773 

00~001 A 
0~60:57 A 
O:S6077 A 
O:S6124 A 
0~617:5 A 
0 O'E.O 10 A 
000074 A 
056024 A 

2064 ~J EC 0? 
206:5 · ·~~••••••~~•~••B~~ •••••••••••••~~~~••••~-~ ~ ••~• n ~• •••••~•~~•••••~~~•••~ ~7 
~06~ • . • 07 
206 7 • · I · N P U T E X T E R N A L N U M F R I C F I E L D < I X N > • ~7 
2068 • * 1);:" 
2069 • rUNCTt ON: TO INP UT/CONVERT AN EXT ERNAL ~UMERIC F IE LD ~ ~ ~· 
2070 !!I * l.i' 
2071 ~ENTRY: AC C<O•l• 2 ,3 ) = 0 * t7 
2072 • . f' TFL = 0 ~ 07 
2073 !II! S = SCALE rACTOR. * ~7 
2074 "- SC~ = !:1 FOR I :.:JRM AT DE::C RIPTIJR ~ :' 7 
207~ • ~ GFL = 0 * ~-
2 0 7 6 * 1.1 T = J.l = F I E L D W I 1l T H ·1 N CHAR A C T E R S J: •) l 

' 207 7 • . * ::? 
207 3 • EXIT : Il'iPUT NUNBER = <SG FLd~C C ,BE XP> , WHERE liE 1) 7 
2 0 7 9 lll S G F L = S I G N FLAG = 0 ~ 0 R + :t: C :,• 
20 80 ll = 1 FO R - * 0? 
20S1 ll ACC = NORMALIZED EINARY FR ~CJION liE C7 
2032 • BEXP = BINA RY EXPnHENT * ~7 
208 3 • • ~ ;· 

2084 •••••••••••••••~•~•••••••••••••• ~• • .. •••~~~~•••• v ••••••••~•••••••~~~ ~••• Q7 
20'86 ·······-·······~- ~ ~······~~-· 07 2087 • CLEAR FLAGS AN D COUNTERS • G7 
2088 ··~············~-~~····· ~ ··· ~~.' 2089 IXN ZAB EDEXP CL EA R EXPLICIT DECIMAL EXPON ENT 0 7 

(•2061 
02065 
02C 6 6 
(J ':> r· r. -;-

"· ... u • 

02'068 
OC::06';) 
02Q7r. 
ry2071 
02072 
O ~n·;o·"; 

" · ·;~ .. 
020 ;;4 
C' 2 Cf'":_. 
0~~0?6 
r> -;, "I ? ? •J .. . 5,.i r r 

r) 2 0 7 [~ 
0207·~ 
0 2080 
'J. , ., (I 8 ' 
' (~- • 1 
,-, .-. u· P. 'j . 
.J c , # c 
0208 ::: 
0(~08 <!. 

0208·~·. 
0 ~'0"'"' I ,• • .;:, ; 

n-·os " " c ·.· 
.. •j ... 0 {• '.1 t,.l . ,,, ;} 

209 0 
20 91 
2092 
2093 ' 

S TA 
SiA 
" "'" " , ~ I M 

LD AI 

t!•EX PtB 
r,uv . B 
•. , ~ G B 
1\ ~· ' 

CL EAR 
CLEAR 
CLE;:.R 

IMPL !C I T 
MULTI PL't 
o~ P o ~-: r-: rn 

DE Cll'iAI_ EXP!H!ENT 
av:::H-i_DU FLr)G 
s:IG~l FLAG 

ft7 0 20 9(1 
!J7 0 20'::ti 
•j(" 020';!2 
:: / :) 2 (J .::: .J 

2094 
2095 
2096 
2097 

STA BEXP tB BIAS PCC AS INTCGER ACCUNULt3TJ R 
···············~~---~~-······~·--···· ll · INPUT lriT Ec;ER A~lD F'R Ar:TION AL PART ~ 
•~•••••• ~~•••••~ ~ •~•••••~••••••~w ~ ••• 

V2 07 1)209·~ 
C? D209 ~ 
(•? 0203 ~ 
0 7 02097 

0 0177 4 
00 177:5 
001776 

006010 
OOO:SS6 
O:S60:S3 

A 2093 L n A I o 5 c. 6 EN 11 r, :.. E B unn: 1 I , I / I - I .... r·! u M r:: R 1 c 1 1 + I 1 I • • V2 '"' · ., Ct P u· 9 '·"' ... / - .. ·' 
A 
A 

901777 01~171 A 
0 02000 001010 A 
00 2001 002161 . R 

2099 
2100 IXNL1 

' " 2101 

• 

• 

STA 
TZA B 

PUSHJ 

C ' . . . L B ., v • ' 
WT, IXNSO EXIT IF r i fl.D EXHA US TED 

c~c INPUT BUfFE~ CHA RAClE~ 

tj > :)20'~':.' 
J210r."! (', · ;; 

. ' 

V2 ('7 02 tC .t 



E . 2 

'J 0 2002 
~:J 2003 
0 02004 
f.l 0 2 0 0 5 
...: J200€, 
f '020 0 7 
,.') 2010 
')8 2011 
J'J 2012 
:., ~!2 0 ! :;: 

._. 020l4 ,.. 
·' " ~·c •• 

. .. .. .... 
.~. (", -" . ~ 
••• ·.1 t:: .J .l C• 

~: : a 2 o 1 7 
,, ,--. ::• C -:.o n 
OJ' < 00 ,_ \.- V 

,·, .. -':• (' ~ . . , .., ,_ . c. .l 
1~ 0 2022 

t"'.=- c ~ "' .... _ c...:. 
:) .}2024 

--- ....... 
..; l~ l) ;::: (:. 

~. r. ..... ~ ..... -
) • .1 c. 'V c.. • 
~ ~ ........ " """""" ..., !.;.:::J ..j .j 

' 020 ?.1 

.. , ,..=- r~ v '- .• ..., ,, 
-· .; l: t • 
,.. , .. .... ... 

.... c. l

.·~ -. ,.., ·. .. c. \.: 

........ -.... 
·) --· .;:... v 
0 
.... -~ '::> f! 

..; ..... J .. -... • • t.:. I.' 

3 4 -· ... ..:· _, 

• • .. -
44 

(f •'1 ·: .. t"t 4 (.. . ,._ \.' -
(: 20~- ? 

, : n -=" '" c:- n ._._y ...,J•-· 

':! 8 20:i l. 
J 2 0 

· ~ 0 t I : j C. 

C:: ":" ·-· '-
~ .... _, ..;;. 

82 0 5 4 
:· .. J 2 0 ~· ... .... ..... 

.. 0 ':' " 5 ,', 
'-- ' .1 ..., 

•· J20 ~ i 
.-. " '·. 20 60 

.,~n.:: 't 
.... 'J ·- v ..... 

.-:'=' rn E .... •J ~o.• t- . •t.. .... 

!";020 6 3 

:J 020 E.5 
I o :) ~ r"': C G 

._ •' ._. 'OJ 

''0 2 0 71 
• • r. ..... ~-,..., 
·~ ..,.1 C. J. l ( C,, 

o")f""!o -• •• o ~ ·~ 
' . .. I ...) 

•1 0 -:' c ,7 ,.1 
·· - '"-· t 
,.,. '·, .- ' •') - ;o C ' 
\_I \..• ,-. I ,- ,_. 

1-o f"\ ' • r. - <': 1.~ I) ,;:,. .) ; ' p 

:.~iJ 2 0 7 7 
•': 0?100 

~.!02l C!2 

OG2103 

ooc· ~o7 
:)021 1 (1 
U02i Ll 
0(;2 11 :~· 

!)(121 1 2~ 

ViJR TEx 

1 0 ~ 0 2 :i 
0 000 7 0 
1

11;:" ,.,... r:r -. 
.Jo••..J :• 

OOlOi !J 
0051 5 5 
016031 
006402 
002 16 1 
OC€.400 
002071 

(1 (!64 4 J 
0 

0 1 €.177 
0 5 6 03 i) 
00100:: 
OC206 2 
01605 :; 
150445 
15C4·17 
::; ~;.;o::;3 

Olt.031 
~ o ~·nr. u .;. "'•1- IJ ;. 

002041 
0 0 6 ~- :1 ·~ 
"' " -'"' ·" ,. u ~"' .:'4 u ... t:'· 
011:.05 2 
306 41 4 

...... • ...._ n · 

.:: ... c. ~· 
-~ ... , 
V ~ ,. C• 

~ '(":'... ,) . 
0 0 1 0 
0 0 
Gl 6 0 5 3 
00£:.4 1 1.;. 

nn~,~~ 
•J\,.• 1- • 1.- ""'' 

00 t(IOD 

i'4 C: •~ ·-· ..... '"' 
?rrc "" 
- " ..,1 '='' 

00 
0 0 
0 4 - ' . ' ? ::_,..,q, 

" · • .- () « ~ '• J. C• j ._1 .,:. 

1 5045 : 
'"' C""- r"'l --": U ._I t:.' •,.I :_, .;. 

001000 
001 ? 77 

01 60 5 3 
nn:!: "J 1 i) 
- \,.' •J ' -

010121 
C 5 :5fl ll) 3 
0 16(i30 
146177 
0 

135025 
00232 €, 
nn•o!'l ·~ .;;,.1,. t..••,• 

1)1.)17? ,-

016030 
n ,.. .~ • "' ,., 
•J U Q L '+ ~-~ 

n 0 n ·""' n "' 1) • IJ .,:. t,.l ' " 

co :oo ·.~ 
'" ,.. C" 1 c:' c... v ... , ........ ... . 

1 ·o · 2 ·~ .......... l!. 

00 10C 2 
0 0 C' 1 "' ·= .,_j • .) ... : 

0 0 60 1 0 
00016€. 
0 ~ 605 ..? 

016171 
0010 1 .:1 
t: 02 1 5 :-' 

• " C' ,.. ., ~ 
J. v ·-' .• c. .._, 
(100070 

IJ (I 1 I) 1 I) 
005 15 5 

Lr S TltiG 

A 
R 
A 

.-. ,, 

• • ,., 
·" 
.") 

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

... 

A ,., 
·~ A 

!'' .... 
II 

A 
' · . , . 
' . 

A 
A 

21 0 2 
2103 

2104 
2 1 05 

2106 

210 7 
2 

2 1 ; 2 

2 1 ::. ::: 
2 l 1 4 
-:• " L' 5• ..... ... 
2116 
2 1 1 7 
21 1 8 
2 1 l 9 
2] 2 0 
21 21 

21 

., 1 ..... """' 
c. ' '· .) 
2124 

- •......, r .:. .L L. • . J 

212 6 

~ .. -.. -,. 
..:. " c.. ,. 
'=' 1 ·:'I•='-- ..... '-•' 

2129 

2180 

2. 
2 i 

';' ") ·-· ..... 

..... , - II\' 
L.. • • : ... ..... 

"'1") " L.. .... t:, 

2 1 3 ?' 

2 1 3~ 
2 ~40 

2 1 4 1 -.. _..., ' ) 
C:.J. -r t-

':>1 ·'' '-· IT ,j 

21 4 .. ~ 
'::"1 1 ... ~ 
""" J, ..... ,.) 

2146 

':' , ,1 '? ,_,.,-y , 
~ .. .. , " 
"- •' "+ ·:0 -. ... '"' c_ .l "1' ~ 

2 ~ 5 0 

~ '1 5::' .... .. -
~ ,, c::' ..... , 

"'" .t. ·- ' ...j 

2 l 3 ... 

"::• 1 ... .,. .. ·-'.., 
- , 5 .. r:: • . b 
:=> l 0.: · ~ 
- .,J t' 

~, '.l r: ~ .-. .... :_,~ •J 

215 9 

2 1 6 1 

2162 
2 ltd 

Y$R ERF' P R 0 G R r. :·1 P AGE 28 L I S: TIHG P AGE 

l.DA 
"' • 

BCO II E•B 
:::"J:';:E T +C t1' I X N 5 0 

BT 

ll! ~Cf. !I ~ 'l lf. 10 

::' R 0 C E .:, ~ 
.,., -.. -.:lr::t:lf.~~ . · ~ ·.>; J;~ :tE 

BLA tH~ Gi-l AR • 
·~-- ~~ · · · ~ ~* * •** ~- ·~·* 

T • l t- ' 4 
J. ~·. l 1 

'('• '\' 

J r·! P 

,, I"· <"' . , + .. ' 
h" . ..)l T.•t.. • 

'.~ HI Q , . . . .. 

r·•·r · .... , -
; . 0 ,tJ 
~ ' . ., 
r . ,..., (.. 
~ •• I ~ . 

I .B 

~~~ T A ( 'v·~-L ,B 

- ~ ~·····~~ ~~~-· ~ ~~ - ~··· 
"- PR OC E :'> S '+' A :i~ ' ' ~ 
•~ - • •~ • •~~• ~ w ~r, ~ n~: ~~~ ~ 

TV f\10 
lo l'o ' : \w• 

TV'·' t !) ,., 11 • 

t~ , . ,, 
-~ ... 
id 

E1 
... ~ ' ~. 

J. I I • " 

If·'" C· 
..... 1 I I 

L r~ t:. 
t.> T " . 
..... r_-. 

-..J ' I , 

I P-.! f") 
t. o I I "-

' ~ ' .. I I "-• 

.. ·- --. ; ~-r 

I •' r-, 
,_ t f 1:· 

. ' ,-. .• 
. ..; ' 

~ T ' ' . ., . . " 
n t': •.· .... 

<c t: .1:' • • _J •• 

- :A 
l ' ' I ·- Ll j 
I ' - ' • f' l 

.0: •• , .. 9 

... ·- ~ -· J. 

, ... .... 
... ,., ' ' 

. .... ':. .. . ,. ' ' 

• • r-- r 
,t: . t.. i •. - P. 

,;,; 1:.. ' ' 
f+PL ~ 

.- ',} ~ L !E ,. 

• ~ ,- 1 n 
~ l..,l t .__ ' .D 

>: L 1 

1 I. 
0 

"' ' I 1 ~ I 'I ••• 

:-, ·· \,:· , B .. . .. ~ ,' 
, ... . . ' .. • 't:' ·-· .. ; _ ' ~ 
•n r:• I") ,.. . ; .. . ·' 
... . . .. . B 
·.. '.' • t.... J 

I ' ' r1• J. , , '- 1 

.. • • • • • T"' 
• • ~- ~ j') 

"' ... 4 """ .. •.• .. c. .&. 

. - I ;:" t 

' \ , E 
~.-.. , • ....., ,..E.' 0:• I . t"":' ,.., ;"" .. ~ 

-:.:: C: F' ' B 
1'"'"!i tp, ' r ... . . . , ,. -

' n ! •. 

., t•J • • • • ... w 
.l • , I . ·~· I ·" · 
~ - ~ , '; ~~ -

'BCHAR , E 
,-., l"o •• .:• :. . .. .. 

·: ~ -• • 

. . 
- c. ., ' .. 

I X ~\ 4 

'T v "-1 c.· 
J. ' .. i 1 . ... 

r • ., " 1 8 ~ .. .. l l 

•1 ' l t-1 "=.,· 
( •, o I '•' 

~ * ~ *••• ·r ~ ~ -~~~ -~ · • , •~*~~*~ 
"- F' R ~i:.:: c ·; <; f: X P 0 l'l [ ' ' - F' J E L !) ,.. 
.: ~ ... . it *- ... . , ' .. ·~ "' 'I( ' ¥ .. ·~ .• ' 'Of * ~ "' ~ ;.: :')' ;c. 

r "' "' .,, • -
J fl ! 1 L .:. ' • 

, .. , I 

. . . ... 

" 

r ... J r "-' .;~' ,..., 

, ... I I 1--"' I ) r. __ , . .. \., -. . .... 
• 

,. ._ r· 
1. . .. 

,· · r, t r.f ,B .... . . ·-
r. " ·-"· .;. 

3 1 

" I LL EGAL CHAR 

CH A R~1CT ER CO DE RE L Q(• D 
ST OP 

TES T 

TEST 

~ ,~ , N . ,;;. _. H 

~1LPHA 

ON . ' . 

BL ANI( 

I 

REPLACE WITH A ~C I I 

• • 
• + ' 

RELc ,:-~n CH•~R CO D E 
TEST ' + ' 

TEST • ' 

, - . I .~ 

.·. o:- X P D N E r·rT 

.,.. E ., 
..:> I . ' r- I ·' '• t""' 

r '- :-J •.l 

CO ii'T r ,. .• 1 • E
.~,. , t lJ~ 

• ~ . 
CONrinUE 

.,. C" -o:- T 
' ._ .> 

• • 

S ("• , , •·1' 
._.. ._. ,"'f I 

• • 

;: • •pn"-'- :V T .. )'. ~..~ •• t. . 

• 

• I J 0 I' T ..... . ._, . , . .- .,.. 
. r_ f F L AG • 

• • • 

r r t.J -T .. ''IE 
'-" U I \ I .&. i j i., 

t .... . -. A ,._, 
..,: .. '-· l ' ·. 

I F :BIT 

BIT 

1 ·:> 
'· 

l 
.-, 
.:. 

" • P ··1 ('. , ~ .,. ,. · ~ ,., ·:- •. : r Hl- 1 r·- ,· r ot ... 11 • ... 11 S I G ~~ 

GET 1 ":'='I'T ,. ,,, -· !·J ...; r C • I ~~ , .... ........ - .., • • ,.. C• .... ..... : .... 
~or·· · · ·· . . " . 
.... • 0 ..... 

ER •.. ,., •. ' ... ~ ~ 

l
·p r ~ , .. .. ~· . . 
- .. 1...1 ' • 

·.;; .... 
" ' 

('I~ .;• 
,., ~ l. 

''j ("• ,... ~ 1 ... 
~·..- · .. ·J V 

T . 

. .. ,- ' •·.! 
.._j. I J' - , 

.... ' j ,. 

.., .,l ... ' . 

tJ ;: \,' 
I I .. I 

..,-
1 l : .. . 

+ 

D .ff.: IT 

~,. - ..... . ~ 
1 I . . ··. · 

• i '• • 
~· 

. -. , .; 

r o 

I C' t ,_ 

' - ' ·-· 

B 1 N :'1 R \ ' 

,1 ,. 

/ 

:ZERO 

SE T 

.~ l" T 
~' r:. 

~. I A I \~ _.' ' + I t ' 0 
i:j '- ,..C : I' o' 

. ·' . 
I • 'N ' " - ,., yr. , ; .._J,i!:~ r; J 

.. t'J .. . . ..,. 

.1 •1 •' '-·1 

..- R .-. r ~. c_ . .. ·- •• 

. ~ , r I"" T ,
o• .i. • 

... ,.~ .l c-'-- .-~ J:• f,.. I .---- t' h 

·j : 
· ... · ~ I 

r 
" 

r- 0. J I I . ·~ o I .,..., f" r- "' 
C.. •• \ :~ H •-· ~ ' C:.. U 

: .. ;j 8 L / 

. ---... ·--· · ~-- ... . - .... .... ·-· --- --·-.. --· .... ~. . . . ~ ~ ....... .. ..... - ..... ..... ·~ .... ' .... 

82 1 ) 

V2 

V 2 

••. • -=y ... 

'v' ":• •. 

\ 
I •'"o 

I .::_ 

\
I .-. . '· 

" ·::. v ·-

(' .... .• .~ 

n ... u t' 

•, . ., 
:,. / 
:;? 

~' ... · 
(, ... -:,, ' 
.. , 7 ·- . 
... 7 

-.· :) f 

If~ 
·~ 

i\ . ' 
• .J .• 

f) .·' 

-~ .. 
. ., 
' !'. . .. 
'-' ... 
. . .. .. 
.. 

' 

'.' ,· 

L / 

. • J 

... 
! ' ... 

•• • 

• 

( , .. · 
. . 

·. 

.. 

' 

.. . 

• 
•. . · .. . ~ ... 
f o -; 

' 

.. . 

. ' 

. . - :-

: ... .. 
. ,. 

'• 

.: 
., 

.. 
.. , . : 
.• ' 

0210 2 
0 ·:)1·~ ':\ . ... ... u ... 

0~~ 10 '-' 
0 21 0 5 

0210 6 

1 ... ~ 
·' 

1 0 ., 
r; 2 :l 0 ;,.; 
0 E: 1 0 ' ' 
0 2 110 

0 2 1 1 1 

0 .-. ; 1 •j 
.:, " ... '· . 

G C::11 :~ 
0 2 11 '-~ 
0 2 1 i 'J 
021J (, 
'·'. .-. ·r 1 .• I .:; .1. 

,, 2 1 1 ::: 
:l J. .:] 

,.1 .-·, c. l 

"') .. 
L. 

. -. ' .::. .. 
-::· ·~ ' 
" "' 1-

''.· .-·, .::. 'l . ·, , . c 
., 0::0 ., .- . ~ 

"' c. -I· 

( J ·"'\ .. 
v C 1 

,, .., 
'·' L. l 
(r ::o 'I' ... . . 

.·~. ' 
•• 

' L. : - . ...• ·-. 
I.- ~~ 

,-1 -. .. .. .. ..... 
'· c: .t f.: ' 

,. , ,., '1 SJ .\ 
·•.: . ... . j •. • 

021 :3'' ... -. 
1 • • ~. t, .. - . 

... , '"I 

.;:_. .. , .-. ·") 
1..· .::.. ... ·: 

1 .-. I. • .:,: ._:, 

- •;) l· l . J 
.,. .. ·' . .. . 

t · .-·, •I -·:.· 
, I •:: ·' ~ -· 

.=' " • 
• - I • . •, 
. , 
I ', I, 

.. i ' ; ~; t . 

,-, ·.,..r 
L • r.;. 

!'• ··, . . -: 
.... - .. ·' -... " -r ,• 

--•• '-';,· • I 

' .. . ·' ·i .. 
'-- ..... 

• • • 
-~ ' 

'""• ... 
..: •• J. 

'\ .- I 
OMO ' · 0 

.. , .· ·t -·- .::. ... 5 ... 
'\ - . t.: 

,-, • I 

,.. - - r ; 
•.- .. j 

' ... ·. .. .. 
J' :.:: 

' 
,•, '"'• I ' I ' 

.:_ I . 

"· . . .; ~-l; •" ' •. • • 

.·. ;: .. 
:' ... 
' 

. .. 

t· <:· l ·-· · '•• ,I .l -. ' . 

f' :=· ' :. .-. 
.·, .-, 
' I t ':_ 1 .: "':• ·- .... 
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E.2 YORTEX LISTIHG 

0 02114 0}6031 A 2164 
~ 0211~ 006402 A 216~ 
002116 0021:57 R 
Q02117 006441 A 21G& 
0 02120 002130 R 

2167 

2168 

• 
• 

' ' 
.. 

. 
.fr,;, 
~-

YS'RERF' PRDGRAf'l PAGE 29 

LDA 
BT 

BT 

11u'v'IAI 

. . 
BCOD£•8 RELOAD CHARACTER CODE 
ASET+C"•IXHlO STOP S CAN DN '•' 

ARST+IL•IXN2~ TEST rOR BLAMK 

AZER•JlCHAR REPLACE BLANK UITH ZERO 

LISTIHG PAGE < 

00 21~1 
002122 
C021C:3 
0 02124 
0 0 212:5 
00 2126 
00 2127 
0 0 j:130 
uu 2131 
0 02132 
002 133 

016177 A 
OS6030 A 
00100 0 A 
002144 R 
0 06010 A 
000166 A 
0 560 53 ·A 
0160~3 A 
150445 A 
150447 ~ 
05605 3 A 

2169 IXN18 

J MP 

LDA I · 

IXN2' 

OlGS 

0~ 2134 
00 21 3 ~ 
00 2136 
0 0 2 13 7 
00 2140 
0 0 214.1 
00 2142 
C 02 143 

016031 
0 0 6 406 
002104 
00 6 444 
00 2 144 
04 6 1 7~ 
00100 0 
0 02 104 

00 2144 01 6 03 0 
00 2145 
0 0 2146 
0 02 1 4 7 
00 21!50 
:30 2 151 
Oll 21:5a 
002 153 
0 02 154 
00 21 :3 5 
00 2 1:56 

14 6 1 7 7 
0 0 ~ 0 2 4 
0 2 505 7 
16 0·(;7 1 
06:50:5 7 
00:504 2 
00 1 016 
00:51:5:5 
0 01 0 0 0 
002104 

2170 
2171 
2172 
2173 
2174 
2 t'7~ 
2176 
217 7 

·A 2 f78 
A 2179 
R 
A 
R 
A 
A 
R 

2180 

2181 
2182 

2183 
2184 
218:5 

A 2186 
A 
~ 
A 
A 

2187 
2183 
2189 
2190 

A 21 91 
A 2192 
A 2193 
R 
A 
R 

2194 

·STA C\IF'l•l 
IXN20 LDA CYF'L18 

ANA iR4 
ANA BR6 
S l'A CVF'LtB 

• 

ENAB!.E BUHiK/NUMER I C 
NDN-8LAHK INPUT 
DISABLE •-• 
DISABLE '+' 

·······~-~·······~·····~······· • PROCE SS EXPON~NT '+' OR •-• • 
····~··*··~······~············· . LDA ECOD£,8 RE •. CAD BUFF'ER 

BT AS ET+PL•IXNL2 CONTINUE 
CHARACTER CODE 
s c A tl 0 li I + I 

BT ARST+MN,IXN2S rEST F'OR . -. 
II~ R 
J MP 

XSGtB 
I X t·l L 2 

SET •-• EXPONENT 
C D tiT I IW F.:. S C A N 

··~·······~····~·~················ • PROCE SS NUMERIC EXPONENT DIGIT • .......... ~ ~ ·····~~ ................. . 
IXN2!5 LDA BCH AR,B GET ASCII DIGIT 

SUS AZE R1 B CON'v'fRT TO Eit'iARY 

S IGN FLAG 

TB X S AVE BA SE REGI ST ER Sf:TTING IN X 
L D :S r:: :IJ E X P ' X 
MUL TEti 
STB E DEXPd~ 
, ..; B 
J ANZ Ern 

UPDATE EXPLICIT DE CI MAL EXPO NENT 
RE S T O l~ E BA SE REGI STER B 
ERROR 3/ E ~ P O NENT TOO LAR GE / 

CONTINUE S CAN 

. . . ' . . .. 
'l't ... 

922) 

Y2 

V2 

V2 

vc. 

0 7 0 2 1 6 4 
07 0216 5 

07 0216C.:. 

07 0 2 167 

. . 
0/ 0 ?.1 6 :3 

0 7 0 2169 

0 7 021 7 0 
07 0 2171 
0 7 0 2 17 2 
07 0 2 1 7 3 
07 0 2 17 4 
0 7 021 7 5 
07 02 1 76 
0 7 0 2 17 7 
0 7 02 1 7 f) 
0 7 0 217 9 

0 7 0 2130 

07 02 1 0 1 
0 7 0 2 182 

07 
C7 
0 7 
0 7 
0 7 
fJ 7 
0 ::' 
(I "? 
- ' 
07 
0 7 
0 7 

02 1 83 
0 2 1 8 '~ 
02 1 8 ~ 
0 2 186 
0 ':•1('\ ' ~ .... ... OJ; 

0 2 1 88 
"~10 C1 vC. t. v., 

0 2 1']1) 
0 2 1 91 
0 2192 
02 1 93 

0 7 02 1 9 1 

219:5 IXN30 

J MP 

ZA ~ 

I XNL! 

~ c r .. DI SAr LE SCA ~ E fACT OR IF EXT ERNAL EXPONENT 0 7 G 2 1 9 !3 
')':' 21:57 
30 2 16 0 

0 0:5001 A 
0 :5 6 15 6 A 

2196 
2197 
2198 

A 2199 
A 2200 
A 2201 
A 2202 
A 2203 
A 2204 

. 
·······~········-~~-·~······ • CON VERT TO ST AN DA~D ~ORM • 
~·-·····~······~·~ ~ ~····~-~-
IXN~O LDX A n ~ C ~B 

LDA ll t X 
ORA ls X 
URA 2~)<" 
ORA 3 d < 
J AZ I l< t'IS7 

00 2161 
002 1€.2 
0 0 2163 
:.10 2164 
00 216!5 
'") 2 166 
0 0 21 6 7 
(; 02 17 0 

03G001 
0 1:5000 
115001 
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E.2 YORTEK LISTING YfRF:RF' PROGRAM PAGE 35 LISTING PAGE < 829 1 

0026:51 0010-16 A 
0026~2 0026:$6 R· 

2:5:58 DAB ~CHAR YES. LOAD 'D' "12 07 02~:58 
002653 016030 A 
0026:54 00:5311 A 
0026:5:5 0:56030 A 

002656 105025 A 
0026:57 002441 R 

orB o u T P u·T I n • c R I E I V2 C7 02 559 
.. 

2!560 MOVBAB BLNKltBCHAR LOAD BLANK ~OR PLUS V2 07 02560 
002660 01620.2 A 
002661 056030 A 

2561 TPAB DEXPtOHF'5S IS EXPONENT NEGATIVE 7 07 02561 
002662 0160:55 A 
00 2663 001002 A· 
002664 00~673 r.: : 
002665 OOS211 A 2562 
~ 02666 00,111 A 2563 
002667 0560!5:5 A :2564 
00 2670 00t01C A '2565 
002i71 00 2!5:'5 ~ 
002672 05 030 A 2~66 

CPA 
IAR 
STA 
LDAJ 

DEXPtB 
0255 

YES 
CON VERT TO A'B:S 

07 02562 
07 02 56 3 
07 02564 

V2 07 02565 

2567 DHF'5S 
STA 
PUSHJ 

'BCHAR•B 
OCB 

LtlAD • -• 
OUTPUT EXPONENT SIGN 

V2 07 02566 
V2 0 7 0256? 

00 2673 10:502~ A 
002674 002441 R 
00267~ 00:5024 A 2:568 
002676 00:5001 A 2~69 
00 2677 0250~~ A 2~70 
002700 170471 A 2:571 
00 2701 0'~0~~ A 2572 
002702 00~021 ~ i~73 
00 2703 00,042 A 2~74 
002 704 126177 A 257~ 
00 270' 0'6030 A ''76 

TB>< 
TZA 
LD}) 
IJIV 
SHI 
TBA 
TXB 
ADD 
STA 
?USHJ 

DEXPt>C 
TEN 
D£XPt>C 

LOAD X AS BASE REGISTER 

GET EXPONENT 
GET D~CIM~L DIGITS 

GET TENS DIGt 'f IN A 
RESTORE BASE R£GISlER B 
CON VERT TO ~H~I I 

07 02 ~6 8 
07 02569 
(17 02 ~ 70 
:.J? 02571 
Ci' 02572 
07 0?.~73 
07 0257 4 

!577 

AZU~, I 
ECHAR•B 
OCB . OUTPUT TENS DIGIT Cr EXPONENT 

V2 07 02575 
07 02576 

V2 0 7 0257 7 
002706 10~02~ A 
002107 002441 R 
00.2710 0160,~ A 2~18 
00·2711 126177 A 2:579 
002712 0:560~0 A 2:580 

2:581 DNF'60 

LD~ 
ADD 
SH'I 
PUSHJ 

DE XPtB 
AZERtB 
BC HAR•e 
DC~ 

Re S TORE UNITS DIGIT 
CC rtV ER T TO ASCII 

OUTPUT UNIT S DIGIT / ·~· / EXIT 

07 02 57 :3 
V2 07 02579 

07 02580 
\12 ()7 02581 . 

• 
·, 
' . 002~- 13 1Q~02 ~:. ~ 

'J 02714 002441 F? 
00271' 001000 A 2~8~ 
00 2 71 6 002713 R 

JNP llNF6Q D? C25 S2 

2:583 EJ EC 07 
258 4 •••••••••••••••~~w•••••••••••••~•~••~••~**~•••* ~~••••••~*••••••••*••••• 07 
2585 • • 07 
2586 • D P E H F I L E < D P N ) • C ;' 
2:587 • • 0 ? 
2588 • F'UHCT l OH: TO P ~OCESS CALLS TO OP EN AN RMD F'IlE * 07 
2~89 • • 07 
25 90 ~ ENTRY: DIRECT fRO M RBE • C7 
2'91 • UHIT : FCJr.' TRAN UNIT NUMB ER U • 01 
2~92 • RETURN = C~LL SEQUEHCE A~~RESS * 8 7 
2593 • RETURN CS) = ~DDRESS OF LOG ICAL UNIT NUMBER L ~ 07 
2:594 Jf RETURIH6 ) = ADDR ES S Or F' CI: AR R~ Y If J 7 
2595 • RETURN (?) = MOnE<RE~tND OR LEAVE) 0~ VS IOC OPE ~ CALL ~ 0~ 
2,96 ~ • 0 7 
2597 • rOR LOGI C ~L F'ILES OHLY: M 0 ? 
2598. • •)1 
2S99 • RETURNCS> = ADDRESS OF' LOGICAL REC ORD S I ~ E ~ 07 
2 6 0 0 ~ RET U R 11. ( 9 ) = All DRESS C F' I I 0 B Uff C: R A R R ~ Y I! G 7 
260 1 • RETURN < 1 C ) =AD DR ESS CF' ~ ::: AD Bf:f' ;J R£ WRin:: F'LAG * J7 
2602 • .. C? 
2 6 0 3 • E X I T : ~· C B .L Hi K t:.: D T 0 C H A I N ~ 1j i' 
2604 • ADF'CB = ADD~ESS OF F'CB • G7 
260~ • FC B CO) a L OGICAL RECORD SIZE * V7 
260~ • FCB(1> = ~UF'FER ADDRES~ • ~7 
2 6 0 7 • F' C B ['] P F.' 1'1 E ll B Y '" $ t 0 C 0 P 1:: N C A L l * 0 7 
2608 :.~ rCBCll> -: U =FORTRAN lJI'iiT t'IUMEER * •Ji' 
2609 • FCBC12>CBITS 0-7 > = L :: LOGICAL UNIT NUMBER * 07 
2610 • !IE ;}i 

2611 • LOGICAL FILES ONLY: !IE 07 
2612 ~ * 07 
2613 • F~B < l> ~ CURRrNT LOGICAL RECORD NU~BER • 07 
2614 • tCB<l?.)<BIT RB> = 1 ENABLE READ B ~FUR£ W~ITE Y2* 01 
2 6 1 :'5 ll :.: 0 D I ~ .~ 'S :.... E R E A 1) B E F 0 R E ~I ~ I T E V 2 1E I) 7 
2616 ll <~IT LF' > = 1 LO GI CAL riL.E V21E 07 
261? * 0 tiOT L OGIC A~ F"ILE V2* 07 
2619 • <BIT RIO ·.: 1 RMD ~f:V ICE V;~ • t~ i' 
2619 !I! 0 I'IDT !;(!1 D DE VI CE. V2 • ~/ 
2620 • <JtiT GF') = 1 GL 8B.AL F'CB Vi~ * 0? 
2621 • · 0 NOT GLORAL t- ·:~ B V2* :j ; 
2622 • F'C~(13) = 0 ~ ~7 
2623 lll * (:-:' 
2~~4 ···············~·················~~····*·~ :··-~---~·····~··········~-~~~ '7 2626 ••••••••• ~ ~•~• V2 Ol 
~627 lll IHITIALIZE • V2 ::~ · 
2628 ~••••••~•~•••• V2 t 7 

002717 016164 A 2629 OPN LU~ TEMPtB GET OP V2 '~ 
0 0 2 7 ~0 , 0 Q·6 1 4 0 A 2 6 3 0 ~ U B I C: 0 P './ B I A S I T V 2 : ;' 
002721 OQOQ16 ~ 

- ~---- . ·--- - - -- - - - ·--- - - -- . 

02~83 
02584 
!)2 585 
;J2 ~i8f., 

02587 
02589 
0258~ 
02590 
025 9 t 
02592 
02 5 93 
0 25';..4 
0 2595 
0259 -:-. 
')~ c.· ~J? 
·~ C. .. ~·- · 

(1 2 59: .. : 
025·~~ 
r 1 ":\ C ,-. •) 
, , j • v .... '• 
"'~; . r t '.) c b .. 
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02~. 1)4 
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0260 >:, 
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r· ~ • 0 0 
.I ·- -=· v 
02 6 ')9 
~126 1 0 
0 "' '- 1~ t.~ c . ... •. 
.... 0::0 t.: 1 ·:· 
J.j '"' '-' ... I • 

0 2 1.:.1 :~ 
0 2 t.1 "-
0?.615 
0 2 61 6 
02 61 / 
02 61 8 
0261'3 
0 ·::. .::: ') n 

... t_f t:. ·~ 

·' -:. <"- ,., 1 0a' L -.,;.o ~ 

r: '=' 0:: 2' ·;; ., 1.~ f.J ' I, 

02 6 t:J 
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c l 5 f.l , ? . ~ 

03 6 0 

105025 
00372v 
03603 3 
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00 10l'J 
.. , 0 ·~ ... , 4 
V L-r· ~ 

C lo ,....,c:: 
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c: o ::: oo o 
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c 5 :::; l 0 ·~ 
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E.2 VORTE~ LISTIHG 

003011 0361 46 A 2692 
26'33 

0030 12 016010 A 
003013 05:5012 A 
0030 14 03601£ A 

! ' 

v.-RE:RF' 

LD.X PRLt MKtB 
MOVBAX ADF"CBdO 

' 

PROGRA tof PAGE 37 L I STING PA GE < 

POINT X AT LAST LI NK Of FCB CHAIN 
LI~K FCB DN CH AIN 

'. DX ANRB•B POINT X AT VSF ORTID DnTA BI. DCK 

• 

1 

930 ) 

1)7 02692 
07 02693 

0/ 02694 
· oo3ot~ 04:5120 A 

2694 
269:5 
2696 
2697 
2698 
2699 
2700 

.INR t. NKC NT•X BU MP .LINK CV ~I NT 07 02695 

003016 00:5014 A 

003017 016167 A 
003020 0:5~013 ·A 
1')03021 0 16154 A 
003022 1:50447 A 
003023 0042~4 A 
1)0 3024 116032 A 
00 30 25 05:5014 A 
003026 006455 A 
0 :) 3027 003067 R 

0030 30 03603 4 A 

0 0 30 3 1 01 5 000 A 
0 0303 2 0 56 034 A 
003033 03 6 0 10 A 
00303 4 0550 0 0 A 

003035 016154 A 
0 030 3'-> 00i440 A 
003037 003067 R 
0 0 30 40 C36036 A 
003041 015000 A 
0 030 42 00101C A 
o o·3 o 4 3 003045 R 
00 304 4 010440 A 
003045 036010 A 
003046 115014 A 
0 03047 055014 A 

OC3050 00:5 0 01 A 
003051 0:5:5015 A 
o·o3o :s2 0 1:5 003 A 
0 030 53 005311 A 
'J03054 001010 A 
0030~~ 0030 67 R 

0 030:56 0 0~024 ~ 
':!030:57 004560 n 
003060 16 ~ 201 A 
003061 17'5034 A 
003062 005021 A 
003063 005042 A 
0 :'30 64 036010 A 
0 0306:5 00:511 : h 
003066 0~5003 A 
OC3067 010422 A 

00 30 70 036016 A 
003071 03:5000 A 
003072 005344 A 
00307~ 0~:5000 A 
0')307 4 00:5041 A 
0 0 30 75 036016 A 
0 030 76 0:55000 A 
003077 001000 A 
003100 00006:5 R 

. . 

: : J 

: ; 
: . . . 

. . ~ 
' . 

' . . 

• ' . 

············~···~~················ 07 0 u. 9 E. 
• LOAD PAR AMETER S INTO F'CB ARRAY~ · 07 02697 

·····~ ·~····~·····~······~~······· 
(' ·~ 

•• 02. 69::~ 

TAX POINT X AT FCE<U) 07 ozG·n 
MDVBAX UNIT•11 MOVE FORTRAN UNIT NUMBER U TO FCBC11) 07 C2700 

2701 
2702 
2703 
2704 
271) 5 
2706 

LDA 
AN A 
l.RLA 
ORA 
STA 
BT 

RWFL ,B GET FLAG WORD 
INR CLEAR · INITI AL JZE fl4G 
SH POSIT- t"C N 
~ AV E,B MERGE IN LOGICAL UNIT NUMBER L 
12 , X STO RE IN F CB(12) 
n RS T+F'Lf.O PH30 lEST IF LOGICAL F ILE 

V2 0 7 02701 
V2 0 7 0 270·2 
V2 . 07 0 2 70 :?. 
V2 07 027 04 
V2 0 7 02705 
'./2 07 02706 

27 0 7 
2706 
2709 
€710 
2711 

········*-········~·············~·-~ • PROCE SS L~ GI CAL FILE PARAMETER S • 
········--~~····~~~--~···~·····~·~~-LD~ S AV ~ +2•B 

MOVXAB o , SAV E+2 SAVE LOGICA ~ RECORD SI ZE 

07 02707 
07 02708 
07 02 709 
07 02710 
07 02711 

2712 
2713 
2714 

LDX 
SHI 
T!O:AB 

ADFC Bdl 
0 , X 
RWF"'L , RM •OP H30 

POINT X AT f"C:t; 
S TrW f. L. 0 c; I C A L R E C 0 R D S I 2 E I N F C .B ( 0 > 

EXIT IF NOT !HID V2 

07 02 71 2 
0? 0271 :3 
07 02 71 4 

2715 
2716 
2717 

. 
2718 
2719 
272 0 
2721 
272a 

2723 
2724 
2725 

2726 
2727 
2728 
2729 
273 0 

I,. DX 
LJ' A 
JAZ 

SAV:::+ 4tB 
'J ~ X 

POIN T X AT ADDR OF READ BEf ORE NRITE FLAG 
GET fL~G 

LDA 
l.l)X 
ORA 
STA 
ZAX 

LDA 
DAR 
JAZ 

II! ; 3 

n~:s ~. 
H)Jf'C BtB 
I 2 ' X 
:.c~ ' ;< ..... . ~ 

DPN3 0 

SE T RtAD BEFORE WRITE fLAG 
POINT X AT F'CB 
MERG E WITH L 
ST ORC Hi F"Cll<12) 
SET FCBC13 )~D TD M~PK EUFFER EMPTY 

Gr.T Ct RRENT REGNO 
C~ A~Gf FROM rASE 1 TO BASE ~ 
EXIT I r AT ~ TART Dr F lLE 

········~········~ :·· ····~······ ~~ ~ -···~~~~···-···~~·· • CDNVERT PHYSICA L ~ECtlO TD LOG ICAL REC~O IN FCB C3) • 
•••~•••~~~~••••~~~~•••••••~••~•~w~: ••• ~ ~ · ~ r~~~ ••~·~~•• 

TBX SAVL BASE RfGISTER lN X 
LI.S R t6 

V2 

o-.. 
07 
• "I 
t) • 

0.' 
0 -; 
" ()7 

0 7 
07 

0:-' 
('17 
07 

0? 
~·· ? ... 
C:7 
1) l 
('I '). 

' ' 

02715 
0271 6 
(J'.>'?1 ~· ... , ( 

027 1 .3 
(),2 7 1 9 
o ·2720 
02?'21 
02722 

0 2 7 2 3 
02? 24 
Q 0 ..,. . ., ' ..... ,. ,_ ~. 

027 2 :S 
(' 2 727 
0 '=' .,. -::><> "· , ._ .;, 

027 29 
0 ·:.· ; · "'.) .. , 

L,. ,. '• ' ••• 

2731 . . 
2732 
2733 
2734 
273:5 
2736 

I'IU L B::)lf?.O • X 
DIV ~~V~• 2•X 
P!A 
TXB 
LDX 
I (~ R 

l'lDF'C J,B 

CONVtRT PH Y) I CRL P 8~ ITION TO LOGICAL 

RES T~Q E BAS ~ REG! s ·r[~ B 
POI !'I T X AT F' C.S 
C~JA :: GE r ROM BASE 0 TO BASE ! 

~i7 OZ73;. 
02732 
02733 
0 2 7 3~1 
02735 
02?36 

07 
(I 7 . 
0? 
07 

2737 ST A ST URE LOGICAL RECORD POS ITI ON I N F' CB<3 > 
2/38 OPN30 ;..DA 
2739 PUS HF" PU 3H EXIT DP ONTO VSF DRT I O ~ l~CK 

1),7 
(17 

f'l-':1":" ~ ·? .. ,_, -...~ .· 

02738 
(J -:, ? .-. q 

r.-t.J .. 

2740 J r·; P CAN EXIT TO VSFURriCI 07 C2?40 

2741 EJEC Cl 
2742 ·········~2······ 11············~·-·-····~- R ~··· ···· ··· ··* ·· ············· ~7 2743 • • ~7 
2744 • P R 0 C E $ $ A U X I L I ~ R Y I I 0 C P n X ) • 0 1 
~74~ • • Q7 
2746 • F'UNCTI -,N: TO F'ROCE $$ 1 HE F'OR TRI'Hi AUXtl!~RY I / 0 S'fAT E M~ :HS I • :);' 
2747 • ~ 07 

• 
i749 • ~AI..K$PACE u II 07 
2749 • f.Mr.F"II~E U * 07 
27SO • I"EWIN D U Ill 07 

· 27S1 • *' 0? 
27S2 • EHT-VI DIRECT F~OM RIE • 0? 
27e3 • Utl lT • FO R TRAN UNIT N l)MICE:R U Ill ~ 7 
27,4 • TtMP • OP ~ ' tACKS~~CE ~ ~~ 
~?~~ • • 7 tM~ r! LE Ill 07 
27~~ • : 8 R£~I HD ~ 0 7 
f 7 :57 • liE '; ? 
215. 8 • P:MIT I TO IJf,.O!tTID !HT H EMIT OP STACKF. D Ill (• i' 
a7~9 • 110 AHD E X IT nPS STA C K ~ D Ill 0/ 
ei'e.a • • u ~-
~76 1 ·········*••••••• •* •···········~~~··••J· ~- ~·-··-~······* ~~ ······**~•··· 07 17,3 ~-X .iUTB ~t I!MP , CJK , $AV~+1 GET BI RI~ D DP Vi G1 

- -------- -

0274 1 
0 -:.-4·=-~ I' •.. 

02743 
0274>1 
0 .... ..,. .• ~· c:. i ' , ., "") 

02? 4 6 
0274;' 
02748 
... ·~· • < 4 9 u-1' . 
0 (:75C 
O ";''?~ f 

' .. I ..., '• 

02?'52 
r:a:;s :3 
"'=· ·., ~ ~ .., """ •' \J .. ,. 

02755 
0 ;~756 
... "7'· .. y ~ ...,) ~ 

G275G. 
l1275~: 
027 6 (1 
oc~7'6i 
0 2 76 :3 

. . 

• 



• 

• 
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E.2 VORTE X LISTING Y$R ERF PRO GRAM PAGE 39 LI STING PAGE ( 831 > 

003 1 ll l 
003 102 
' • (I 3 1 0 3 

016164 A 
140467 ~ 
0:56033 A 

0 03 104 0 0 ~ 00 1 A 
'' 1) 3 1 0 :5 0:56 1 54 ~: 

')03 106 10~ 0 2~ A 
o o3 107 ooJ?e o R 

003 110 
0 03 111 
0031 12 

0 03 113 
0 1''") ! 14 ..., -· ... 
rt"3 115 
ll03 116 
0 031 1 7 
~) 0 3 1 20 
···o" l"' . .;. c. j. 

.·. ,, ...., 1 ':) ., 
'-' "..-~ ...., ~ ..... 

0 161:S 4 A 
006 44 0 ~ 
0 03 23 6 R 

0 16CI33 A 
00 1 0 10 A 
003 123 R 
(;.Q53 1 1 A 
00 1 0 1 0 A 
00:3137 R 
001000 f.l 
003 2 22 R 

2 764 

276:5 PU:<: HJ 

2766 l'RAB 

27 67 ~•••••••w*~• 
2 76 S • U IS RMD • 
2769 ~·~·····~ .. ~-
27 70 TZ AF. 

2771 
27?2 

..., .,.,3 
t::r t 

DAR 
J A'7 

~-~ ~ 

JN P 

R 1·1 F L 
' 

PRU 

RWFL tRMtPA X50 

SAVE+1•PAX10 

277 4 -·~····~ ·- ~···-~~ 
277 :5 • BA CK S PAC E RMD * 
2776 ~·~-- ~ -~~ ~ ~····~ ~ 

CL EAR fLAG J..IORD 

PR OC ESS fORTRAN UNIT NU"BER U 

TES T I f Rf1 D V2 

BA CKSPACE 

NO 
END F'JL E ? 

NO. RE WitfD 

27 77 PAX lO TSAB RWF L,G F t PA XSO CALL V$!0 C B~ CKSP ACE IF GLOBAL F' CBV2 
0 03 123 
"' 0.., 1'='4 •' ...., ~ 

') 0 ... 1""" I .;, C. ...) 

00 3126 

0 0 "' 1 ... ..,. .. .:, .::. ,. 
00 3 130 
0 !)313 1 
0 03 132 

:) 03 1 3 7 
OC3 140 
~·03 141 

003 142 
.' 0 3 1 4 3 
( 1 0 3 144 
00 3 145 
, , " ":• 1 4 t' . """ .., . . 
t:!03 147 
no~4 C'n 
.) .j J. ,._• IJ 

(1') 3 151 

':10 3 154 

0 03155 
·J 0 3 1 56 
C" "lc;· U..,, ,,,-,~ ..J; 

0 0 3 160 
0031 61 
') !)3 162 
003 1E.3 
')03 164 
~ ., ...., .. 6 ... 
1. •' ..,:. ... ..; 

0 03166 
·' ' ':> 1" 7 '-'' ..., - b 
.) 0 8 1 71) 
0 1,) 3 1 71 
00 3172 
0 03173 
Ofl3 174 
:• ;J3 175 
t! L) 81 76 
'·' 0 3 1 ::' 7 
(, 03 200 
OJ320 1 
0032 02 
0032 03 
U0 3204 
00 3205 
0032 06 
003 207 

016154 A 
00 6407 A 

R 

036010 ~. 

" 

-~·····~-~~···~ =- ~ ~·····*·~······· · ·····~·• BACKS ~ AC E BY SE IT tNG F CBC 3) = F CB( 3)-1 ~ 

-~-·-··- ~ ·· ·····~ ~ ~~ -~-- ~~ -····· ~ * ·~ ~-~-~ ~ ~ L DX n~FC B, S POI NT X AT F CB 

2778 
2719 
27SO 
278 1 
2 ?82 £AX 3 DE CR:M ENT C ~ ~R ENT RECO RD NUMB ER IN FCE(3) 

A 
0 1 50 0 3 A 
00 53 11 
05 50 0 3 A 
00 :5 3 11 
001004 P. 

R 
A 

003222 
0 0 1000 
003246 R 

2783 
2784 

27S6 
2i'S7 

rP.~ 
t ., N 

..J I"t1 . 

JM P 

... !1!!1'-li·····!I!!Jf.!l!l'-ll 
lll END F I LF.: Rf1D II 

2788 ~-~-~~-~-~~···· 

PAX3 0 
• 

2789 PA X l~ TR~B ~WrL t PO tP AX 16 
0 1 6150:: A 
00~ 442 A 
C03144 R 

2730 

27 9 1 

10~ 02 :5 A 
00 4 45:1 R 
0060 1 0 A 
013400 A 
1 16 167 A 2792 

2793 
A 2 79 4 
H 27 9~ 
A 279.; 

0 360 lE. 
0 5:i104 
0161:54 
0 0 6 441 
0 0 3 1 75 
0360 10 

A 

R 
A 

A 016201 
055000 A 
016 121 A 
005311 A 
C050 24 A 
004560 A 

A 

2797 
2798 

2799 
2800 
290 1 
2802 
28 03 165122 

175 20 1 A 2904 
o o 1 c· t c 
003l? C 
005 1 22 A 

A ,., 
•'· 
A 
A 
A 
(~ 

005122 
005021 
005(14?. 
0 360 10 
055003 A 
0 1 0464 A 
006505 A 
00 4 ~1:5 R 
006010 ~ 

01 3000 A 
11616 7 A 
03601 "::. A 
0~5104 A 
0 1 0 464 A 
1!06505 A 
0 04515 F.: 

~.-.o ... C. Q ..J 

2906 
2907 
2808 
2809 
~811) 

281 1 
2812 
28!3 

2814 

... ,.,.or, 
c.o J. 
'"' .... , .. c. .. :. . b 

28 1 7 
2 ·3 18 
2819 

2820 

PA X16 

PAX20 

PU!HJ 

LDAI 

I. !I :< 
l·l 0 '•' .B A X 

L [I A ,.. (\ -. 
1 ' •• • -.. 
"\" .. ,.. ~., 

• t; ....... 

l. l.~R 
..... ' t • , ., u-

CIV 
J(.:;Z 

.( P. R 
t 'f: :· 
T f; ,::j 
,· ~ · ~· 
t ' .. ,Ct 

L [I i·; 
~ T ,-., 
' · ,.. 

I_ Il A I 

DCA 
LDX 
<'T "
~ ... 
UJ~ 
J ~;;j ,., ., 

,. 1 3 4 0 0 

l; N I T 1 B 
•' N ,., '" B r ·· • . .&.:• !I 

~. DC llttTtX 
rH lf"L, B 
A R~T +Lf,PA X2 0 

' ;:.r r· ~·o B l.. t't-'-"1 1 • 

\6 
tf;·sz ,x 
tOi2 0.>< 
l:E+3 

~, x'' 
' (' I I) 

·.·· :; J ,x 

1..13 000 

Ut'i! T, B 
AN:~ ~ ,B 

JO CONT • X 
CIO 
PSJ , X 

f·: WF'L , LF', PAX70 

DO Rl::lHND IF F~ B < 3 LL T.1 

EXI T 

P OSl BIT ~~T ? 

GET ~ KEL ET8 ~ CL OS E/UP DATE CONTRO L WD 

ME RGl: IN L GLd CAL U !H T NUMB ~R 
P O Ir1T 
s rr; I'' £: 

~: "" T '-' "" r. ,.. ,., T .. n 1) "' T "' ro • ,.. ' ' I( I • l"t v •• ~ " .l • . ., H .t:o - ••• ..... .. 

I OC : :J:{TR OL ~ D R D I N Vt FJ RTIO 

LOGI C~ l F ILE 

YE S . POi.NT ~~ A T s:"CB 
SE~ R2 CORD ~ lZ E FCf CO) - 1 20 

CO N VE~ T FRO ~ ! AS E 1 TO BA S E C 
SA VE BAS E Rf~I S TER IN X 

G E T !! 0 R D C !::! :j r·n 

WORDS 

C 0! ! V ~. i'T T 0 1 ;:· .J - W 0 R D PH 'I' S I C ~~!... R f. C C IH 

BUMP 
BU MP 

1 
1 

F'OR F' : ~RT l N. r?E ~ ORil 
T ,., - ., ' \a r • • - T 'J A <" E u -. ·. , ' 1 r . ;-. I l o ~ 

RES1 0RE B~ S£ REGIS!E R B 
PD l tH X AT l'C l: 
S T iJf<·~ CURRE. ~T Pfl l2: \:~'d . RECN!1 IN FC.8 ( 3) 

C A I . L 1/ $ I 0 C ;· ~ f.: C L 0 $ f h .l P D A T E 

GET I OC OP ~N I L EAVE S KEL £TON C[INTROL WD 

ME !X G[ 
POl l':-:'' 
ST:RE 

IN LDG TCAL UNJ'i N U MB~R 
:>( AT \i-l.:i' uR TI O 
I 0 C C U tiT R D L IJ 0 R r. I l'i 'v' ~ F ~l R T 1 0 

CA ll .. V$IOC FO R OPE N/ !. EAVE 

EXIf IF NOT LDt;ICAL F i l. E 

vc. 

vc: 

V2 

V2 

V '• c. 
V2 

I ' '· ' c. 

\12 
V2 

, I 2 •, 

0 7 02764 

07 02 765 

C., ·.? 0 ";) '? 6 6 
> ' I 

0 7 
0 / 
07 
0? 

0 ... .. 6.., 
C. I "'' 

02 7 6 8 
" ";) 7 .::.. '" V'-f \oo• 7 

02770 

07'027 71 
07 02772 

'1 ,. ·.. / 

• 7 
u ' 
~, ''? ·- .' ,., 7 ·-. 

0 7 ,·, .., .... ,· 
.-. 7 
•. . 
I"· ""';" 

' . . 

.-. ..,. 
u { 

.... -.. 
"·' ... 

,., ·:· 
~ •' .- ... 
:) .... 
:17 . . 

:'\ "';' 
. . ' 
.-. .• 
•) .. 
. . ... ·-· , - .. . , . . ' 
f l 7 ·. ' .·. ~ :_ ,. 
.. ~ . ' . ' 

( ·: ·- ,· . ·, 
• . . -· I o · " .• . 
. . . · 

; I . ' . 
. ' .- .. . ,. 

. ·-. ·• . 
·, 
•' 

.• . . . 
' . 
; . ' . . 
I ~7 

•.: ·' 

·- ,-

i", 7 -. 
. -. 
: .. / 
. -' . , . ' ., .· ·-· . 
' ., ' . . ' 
~ .. .. ' 

• ,.. 7.., A U C:. r' ... ~ 

0 ,., ..,. .. , c: 
C.t'f_) 

0 '0'?'"')~ 
~- , ~ •..J 

C ~ .. , ""? ":" 
"- , .. . 

0 ':> ·;o 7 ·::· 
- f' • -.,1 

0?.77·~ 
(;~: 78 0 
0 .·, -, r, • 

C.tV J. 

1.1 ·:. ? 0 ··;. 
.. loo.. v' 

0 .-. .., o··• .::. ~· \..' ._::. 
.·.~·7r-'• " 
l,t C. , OJ " t 

"2 '70~ l ' , v t · 

(:o ..-; ..., ,-. I \.; c. ,. ;.t "-

... "=' .,. tj ~ • . ..... •' .. ' . -
•'• .,-., 7 ~~I ' ' 
1_, o:. 1 ::,.. · -. 

(l ':) 7 l,.l 1• 

'- I ' - ' 
r • ... .. , r. ' 
l,. c:,,·-; ...• 

- - .... . . !• , .. ' ,·''"" , ' 
... , : · · -: ._:.. 0:· 
··-· .... . ~ • .. 

.·. .... .-. ,.. .~. ·.· '· (;• \' .. 
•j 2 :.:. •J I 
(J .-•• ;, 1) ·=· t."'. •. • ' • 

') ' •'~ lJ' .· c .. ·-· ... 
(J .-, \:• l"i ,. I .... ·-· .. . 
(\ , . • • - ..... I:. 
•• .:. ..;. • .. 1 J 

.... - . ..... ,.. ;-o 
I_ I I";, , -, .,1 •:: 

.... .:.,. C• t'J' ('I 
• J L.. '· • • 

'J 0:· C• .. I' ' 
t lo. .... ·' •• 

fl ,-, ~. l ' . c. :-; J 
, .. l ~~ .-:. I ·:, 
... l • •• • ... 

r -;} .. -. 1 ,. • · .. • . . . "' 

i!~R1··• . ~ . ·' . 

, .. ,_., .-. 1 ... 
~ t" • .. , ... 
~ - ... ,. L, ,-:;: :7i lb 
I) . . ,,., 1 7 

(~ ··:· t 

,.,_1•"' 1-•.' ·· . v =' 
(1281 ~ 

'7 G cr:: 2 o 

··--- ... -·---· ···- · ··- .... ·· -· .. . .... .... ..._--· ~ · ... - . . . ... . . --. .. .. .. .. ' ·-- ~ .. . - .. . - ·-.. ·-~ ~· ' . ~ ....... ... _ . . . . . 
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' .. . .. . 
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-~·-'":·f.:···:· .. · ... :;; ::·~: ...... .. :·-~·:.~! :· .. ; .··· ..... , . I' : 
· •. • • . \ . . ..... . r . - ' · . ····· " l . • J..: • • •· • 

• o ',•~ .... ·'.-,-.~ ~~- - :.~. , ,:• •••,;:w•',,~ ••' I •;' ' , ' , o ~ '•••' , ',·,, 

~-..~ ' . .. •. • .• -~· . , . ·' · ·..::' '···· •. ; • ,· ' ,- .• ·.,' '' ·:. -~ t: •' • · , -~,1 · ·, , .... , . ' . . ... 
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; .·:·: : ':" .·.:·:.: · '.•J: : -~ :.~:·~ :::.: ' .. ~;.-."'._ : .:-: ·: : : ... :·_> .. . ·,'. :-~----- , ... 
·.:· ~. . . .... . ·. , .. . . .. .. . 

~ ... .· '• ... 
. . :. .. · ... .. · .:, .. :.~·-_, ··: :-, . . . . -. 

. . : . . " . 
... . . . 

..... ·: ·.,,. : --._;~ . . . ~ . . ' . . . . . . ' . .• . .. .. ' . . .. . .. . . ' . . . •. , . . 
:. ,f • • '' • • • 

· ::.' .·.~:; > £ ~ e .V:IlRT E >< l :l ~:t I H G. YtRERF' PROGRAM PAGE: ·39 LI ST ING PHGE ( 832 ) 
. ··. -. . . . . . . . ; . . 
'· . . . . . . . . . . . . 

·. 
2921 
2822 

' . 
" 

LDX 
MC VBAX 

ADF"Citl 
L.R~z.o 

POINT X AT FCil 
REST ORE: LOGICAL RECORD SIZE IN FCBCO) 

~ 7 02821 
07 02822 

•' C032.14 016122 A 
0:5:5000 A. ... 09321:5 

· 2823 
016121 A 
0:5:5003 A 
00 1000 A 2824 
00324E. R 

MOVBAX LRECN0,3 RESTORE CURR LOG RE CORD NU I~BER IN FCB C3) 

. .. 

no 3216 
003 ~17 
!)03220 
J03 221 

. 
·:· 0 3 2 2 2 0 16·t 54 A 
003223 0 06447 A 
0 03224 003231 R 
~ o 3 2 2 s o o e.:o 1 o A 
003226 00 3 000 .A 
0 03227 001'000 A 
00323 0 003\,241 R 
003 2 31 036010 A 
0 0 3 232 00:5101 A 
0031?~3 0:5 ~003 A 
00323 4 00'1000 A 
00323:5 0 0 32 46 R 

00323 6 036033 A 

. . 

00~2~7 00601:5 A 
0032 40 003273 R 

28~~ 
2826 
.2827 
2828 

282g 

2830 

2831 
2332 
2833 
2834 

283:5 
2836 
2837 
2838 
2839 
2S 40 
2841 
2842 
28 43 
28 44 

2 845 
2846 
2847 
2S4S 
2849 

JMP 

·········!!!···· • RE&U ttD RMD • 

~········lf'···· PAX30 TRAB · R~FL,GF,PAX33 

LDAI 03000 

JMP PAX~~ 

PAX33 LDX 
l.NCR 
STA 
JMP 

ADF'CB•B 
l. 
3,x 
PA X70· 

~········~·······~····· • CALL \' SIOC TO DO DP • 
········ ~ ····~·****•••• PA ~ 50 LDX ~AY E+1•B 

IFF i"i UC 
GDTO NV2 1iUC 
HT VI I 
OME M 8 Pt~$STO 

NV2NUC CO tlT 
LTIA E PA XTAll,)( 

I F F 
GOTO 
1 FT 

• 

NU C 
NV2NUC 
V I I 
MAr-' oV$ST3 

• <I 

EXIT 

. GLOBAL F"CB ? 

VES. CALL V$IOC DPEN/RE~lND 

POINT X AT f CB 

SET CUR RENT RECORD NUMBER TO 1 
EXI T 

GET BIASED DP IN X 

SET EXEC STA l E TO 00 
• 
GET IOC CONTROL ~O~D MODEL 

SET EXEC S1 ~ TE TO NN 

• 

.,, 2 

V2 

V2 

FG 
FG 
FG 

V 2 
F G 

FG 
FG 
FG 

V 2 
FG 

0 7 028 2 3 

07 OC:824 

07 028 25 
07 028 2 6 
01 02827 

.07 02828 

07 0 21329 

07 0 28 30 

07 02831 
07 02832 
(17 02833 
0 7 (12834 

37 0 2835 
0 7 0 C~836 
r, 1., 0 r , 0 ·:0 ., u c.. .._, oJ ( 

' · ., 0 "' ,., 3 ,... ._( c.o 0 

07 02839 
0 7 028 4:) 
,... .. , f'l ..,, n .. " 
':,_t ( 1.;,1 C. C• ..,. I 

07 02842 
"I '?, " ~. " 4 "' li v c; .,:.. .:· 

(!7 028 44 

, .... . J ~· 

U
• '? 

; 

0? 
t • ? 
v ' 
07 

02845 
02846 
028 47 
(I ..... -. 4 .-. c 0 ,:_. 

0 03241 116167 A 28~0 
003 242 0360 1 6 A 28~1 
00324 3 0~:5104 A 28:52 
0032 44 007400 P. 28 ~3 
00 32 45 001006 A 2S5 4 
~ 03246 007401 A 28~5 
0 0 3 247 0~0422 A 28~6 

·n 1'1£ 
NV2NUC CO~H 
PAX~S CRA 

o T o '( '- ... , 
~TA 
ROF 
DAHl 

P~X70 SDF 
LDA 
PUS HF' 

Uf'fl T •B 
ANRB,B 
rocorn.x 

01C0 6 

C F.: X 

MERGE IN LDGJC AL UNlT NUMBER 

S TOR E AS I IJC c a~HROL l~ORll 

' • '? ~· ' 
0 ? 
:-i ? 
, ., #' 
J •• 

~ .. , 
·. ' 

0 28 4'3 
028 50 
02 851 
0 "'"\I""'' C' •? c. 0 ..... 

0 ·~ f~o t;. •":-
I.,V-.J· . ., 

O
~ .~c:: · ·:-. c ...; 4 

r. 7 . ...., ~ 8 ~ e ... · ) ..... . ...., ·-' 
0 7 0285!"· 

0 0 3 250. 
0032:5 1 
0~~2:52 
G032:53 
0032:5 4 
003~:5~ 
0032:56 
' : 032:57 
003260 
00326 1 

.jtJ? 262 
003263 
003264 
00326:5 
0032 66 
u 032E.7 
003270 
093271 
003272 

('1032 73 
01)32 74 
0 0 3 2,.5 

' 

... 

2857 PU SH EXIT or.· , 1 ·-;o 0 c."" t:J e ..., . •' , .. .,) ,. 

036016 A 
03~ 0 00 A 
00~ 3 44 A 
0:5:5000 A 
00~041 A 
036016 A 
0~~ 00 0 A 
001001 A 
000065 R 
010464 A 

036016 A 
03:5000 A 
00~344 A 
05~000 A 
00~041 A 
036016 A 
055 0 00 A 
001 000 A 
000065 R 

28~9 
2 860 

2861 

JOF 

L DA 
PUS. HF' 

JMP 

CAN 

CIO 

C 1~N 

EXIT If D:JtlE 

PUSH I/0 OP 

EXI T 

('7 

0? 
, , 7 

" ' 

'
· . ., 
-· / 

2862 ·······M························~~~· 0~ 2863 • AUXILIA RY I/0 C~ NTROL ~ORD TAB L( • ~ ~ 

2864 ·~······*~~····~~ ~ ·············~M*~~ ~l 012000 A 2865 PAXTAB DAT~ ~1 2 000 BACK SPACE S7 
00 1000 A 2866 ' DATA r,~QO O 1-!RP E EIJF G/ 
001400 A 2 867 DAT A t14~0 R E ~' ! ~, D ~7 

' . . 
.. . 

E
~ n , 2868 EJ.l. ~ r 

2S69 •••••••~-~~••••~~ ~ ••••••••••••••• ~ • ••••~~: *•••~••~~•••••~*~*••~••••••••~ 07 
287 0 • !f. ': / 

2S7 1 • P U T C H A R A C T f R < P C H ) lf. 0? 
2 872 • • 01 
2873 • FU"CTIONl TO ST ORE A CHARACTER * 0 ? 
2374. ~= :)7 
2875 M ENTRY: ASCB = ADDRESS OF STRING CO NTR OL BLOCK ~C S * ~7 
28i' 6 • • 0/ 
2 877 • ~C B C O>: CURRENT C H~ RACT E:R COUNTER * ~? 
2 8 7 8 I! ~i r. Ji < 1 ) : S T R I N G S T A ~ T ~l D D R E S S: • ~! ? 
2879 • .3L:B( 2): CHARACTER TO P.f.. ~- rar: E D * (:-:< 
2880 • ~ ~} 7 
2881 • E)(IT I SCICO> = S CP<C).+1 • 07 
2892 • * 07 

. . 
" 

-. ' :. , . . 
' 

• . . 

02858 

02360 

02f.;61 

02862 
I• 2 ,;_, ..:: 3 
•J v '-' 
•J C: :-: t. ··.~ 

, ·, -.ra ~ ."'" 
v C..<..•O .: 
02867 
n ,..., ,.... ,.. 
.. c 0:• F.;:. <· 
02!:36S• 
0 .··• .-. -,. ... J 

(; .. ·.... .. ' 
028?1 
O· "'n -, •\ 

C.Ot'C. 

('
. ·:. C• ? .-, 

I.... O..J i ,_) 

• ... - • ., t 
'-· ·:.b i' ' 
0 •""'\ ~! -:> r"" r.: •. •l·-
028?r= 
1'1 'c._ o 7 '7 
fJ ' ~· r ' 
'' - , r·, -:o .. • ... . ~ c .. ·,~.· 

0 ""C·?•:l 
L . ~· ,• / 

0 2 8 8 (• 
'lC881 
,., 'j 0 0 -::. 
~ L.VfJ._ 

• • 

" 



. . • • • 

.· ~ . . . . 

E.P YORTE~ LISTING 

('0 3277 
0 :) 3 3 0 0 
0 03301 
033302 

0360~1 A 
2383 
2385 
2886 

01:5002 H 
0:56164 A 
01:5000 r~ 2S87 
04:5000 A 2SS8 
007401 A ~SS9 
00 42~7 A 28 90 
003004 A 29 91 
002 170 R 
1:50460 A 2892 
12:5001 (l 2893 
00~014 A 2894 
01:5000 A 289~ 
0 01007 A 2896 
003317 R 
0 07401 A 2897 
0 042:50 A 2898 
1~0 462 A 2S 99 
116164 A 2900 
003001 A 2901 
00 3316 R 

' YtRERF PROGRAM PAGE 40 LISTING PA9E < 83 3) 

-~~···· .. ~········Y.Y.·····~········-~····~··············· .. ~ ;t ······· ~ ···~ .. !) 7 

07 
(17 

PC H LDX A ~CB,J POlMT X AT SCB 

LRLA8 

MOVXAB ~,TEMP SAVE CHAR 

LDA
INR 
SOF 
LRLA 
:>:A ti 

ANA 
ADD 
TAX 
LDA 
J OFN 

SOF 
LRLA 
ANA 
URA 
X OF' 

o,x 
o, x 
1~ 
RDF 

ER1:5 · 
l • X 

0 ' X 
!1'. + 4 

s 
I. HW 
":"EMPtJ 
LIH AS 

GET CURRENT ? OINTER 
BUMP CURRENT POINTER 

CONV ER T BYTE TO ~ORD COUN T 
OVFL SET IF HIGH BY TE 

CLEAR SIGN B! r 
ADD ST RING ST1~RT ADDRESS 
POINT X AT lJORD 
GET I.JDRD 
HIGH BYTE: '? 

VES 
SLU1P BYTES 
CLEAR UNI.JANTE D BYTE 
~ERGE IN NEW CHARACTER 
SI.JAP BYTES IF HIGH BYTE 

J? 
07 
07 
07 
) ' ~ ,. 

. .., 
tl •' 
07 ,. 
-I 
07 
.) i' 

07 
07' 
0 ? 

02883 
02885 
D2SS6 

"29:0 -, v - v f 

02888 
0 2889 
02890 
02891 

02892 
0289 3 
02894 
0289~ 
02896 

02897 
02898 
028 99 
02900 
02901 

0 033 04 
003305 
:::033 06 
003307 
C033 1 0 
::333 11 
00331 2 
0 033 1 3 
0033 14 
0113 31~ 
O:J3 316 
C033 17 
!) 03320 
0 03321 
003;3 22 
UJ3 323 0 ~ :5 0 0 ') :1 2 ~ 0 2 

29 03 
S .HI 
POPJ 

0 I X STORr. Iti ME MORY 
EXIT F"G 

(J? 02902 
07 02903 

00332 4 10~06:::5 A 

:) !)3325 
003 326 
::' ::33327 
003330 
00333 1 
00333 2 
0 .03333 
00333 4 
00333 5 
n 0:?.3 36 
003337 
003 340 
0033 41 

1.1 033 42 
003 343 
:' o334 4 
()033 45 
0033 46 
0 033 4 7 
U03350 
003::::51 
003352 

• 

0033!~ 
00332~ 
003325 
00332~ 
oo33 e~ 

00i'401 
016004 
11600::; 
116006 
003010 
002170 

2904 EJE:C 07' 
2~0~ ....................................... -·····--~·············~-~~···· .. •••••• .. 07 
2~06 .. • 07 
2 90 7 • P R 0 C E S ~ N U M E R I C I N P U T D E S C R I P T D R !f. ~7 
2908 • • Jl 
2909 lll < P N I ) »: P ? 
2 910 ~ *- C7 
29 11 ~ FUNCTION: TO PROCESS THE INP UT FORMAT ~E S CRIPlORS: ~ 0? 
2 912 ~ ~ u 7 
2'H3 »: SRDE: .D • :;? 
29 !4 ~ SR=: lJ.D * (:7 
., 9 ' "" '*- - . .... ,, D lit ... '? .::. J. """ • • ::.; ;r: r ... • . ·.· ,. 

2916 • -:>~G ILD *- 87 
29 17 * k !U ' ~ ::•7 
2918 ~ ~ ~~ 
2 9 1 9 ll! E N T R Y : ( A C C ' B £ X P , S G F L J = l N P U T -N U M B E R , ~..J H E R E * ~· ? 
2920 * ACC = NORMALIZED BINARY r·RAC TION * 0 7 
c~21 • BEXP = IIN t< RV EX P!Jilf. NT * (!l 
2 9 ~2 !I S G F L = S I G ti • E Q. 0 + .: t' ;-

29.23 !I . .N£. 0 ~ 07 
292 4 ~ ITEMAD = AbD~E:SS OF' LI ST I TEM *- :~ 7 
2 9 2 !i ll! I I W S Z = :.~ 0 R D C 0 U li 1' 0 ~ L. I $ T I T EM Ji ' ., 

292 6 ~ I T~ODE = LIST lT [M MODE ~ ~ ? 
2327 • ~ 0 1-WOI"D INTE GER / LOGICAL :t: ~-7 
~928 • = 1 2-WORD INTEGER/LOGICAL ~ ~7 
2<:1 23 1t = 2 REAL * 0 7 
2930 • - 3 DOUBLE PREC ISIO N ~ 0 7 
233 1 • -::: 4 COMPL EX .: ~·? 
2932 ~t ~ C7 
29 33 ~ EXIT : DIRECT TO f:"RS 'If. ') 7 
~93 4 ll! * ~ 7 
29 35 •••••••••••••••~•••••••••~•••••••~•••••~~- ~ •~•••~•••••••~ ~ ••••••~•~••~ ~ C? 

R 2 9 3 7 D I N E Q IJ ~ (: ,' 
R 2938 E1N EQU M · 7 
R 2939 FIN EQU t~ (•? 
R 29 4 0 GIN EOU '« :) 7 
~~ 2 9 4 1 I I N E Q U :¥. •. ? 

29 4 3 ~-Y.·~~-~~~ .. ·~--~~ ~ 7 
29 4 4 "-TEST f OR ZERO !I! ·::? 
294~ ····~-·~··•w.•ll!··· : 7 

A 2946 SOF ·::? 
A 2947 LD~ ACC~l•B J7 
A 2 948 ORA lC C+2,B :7 
A 2949 ORA ''C C+3•B 0 7 
R 29 ~ 0 XAZ ~O F DVFL RESET I F ACC<l ' =~C C <2)~ACC(3)=0 ~ 7 
R 

11600 3 k 2951 
C010 1 0 A 2952 

ORA 
JA2 

nr::c .a 
PNIS O EX IT IF' ACC'~ c ' • I 

•. ,. 

003~30 R 
016116 A 
140422 ~ 
001002 A 
003 41 0 R 

2953 
295 4 
2955 

0 0 1 0 0 1 
00:515~ 
01 6(1 2 4 
00 5 3 11 
001004 
00 5155 
140472 
00 1002 
00 515 5 

2956 
29~7 
2958 

A 2959 
R 
A 2960 
A 2961 
A 2962 
K 
(l 2963 
.... ..... 9 ·' ' ,... c. ..;• .., 

R 

LDA 
~ U"B 
J~ P 

ITMOD£•B 
~ wo 
Pl'i! 4 

-~················~·· • INTEGE~ LIST l1' EM • 
~·····••w.•~····~~~* •• J D f ::: R 8 

l. DA 13t.X P•B 
DAR 
J A.N ( ~~ 3 

S UB tJtS 
j "P ,.,.... ..., ,.. <.. f \ . ~ 

TE ST INTEGER LIST ITEM 

ERROR 31 N~T IN1lG fR I 

GE T BIN ARY EXPONEN~ 

ER ROR 31 NOT INTE GER ,• 

ERROR 3/ NOT INTEGER / 

•.• 7 .. . . .. ...":' 

07 
r: ';' 
• • 
... 7 -. 

. . . 
; I ; . . 
. -· .. l 

07 

"7 , . 

029C4 
02905 
029(1(, 
02?107 
C29C~:J 
0 '~ 9 0 ·; 
[I '::> 9 1 (I 
029i!. 
"' ·::· q 1 ·:. 
.. • .._ ,J · ' · l-. 

0 2 929 
.... .. .. -. ""' .•, 
I) J:. 'jl ,;:_, ' ~· 

n~O·"J'• 
\.1 L": ;.? ._, J. 

') ..... ·~ .-.. •. . .:::. ' ·.:· .. ' 

,, ., c.. '> •) 
Jr..;_-;7._, 

i =·- 4" .; ._ ~ ;_, 

r· ~=·c. 41 J ... J 

·~ ':"• ·~ 4 -~ .. .._ " ·-

-. :· ' ·"'1 •. '-.J~ 

t·, ·:· .:. 0.: .-, .. .. J ,;:-.1, •• 

1)2 '3 5 6 
"09 "'-1J \... ._, • ·' 
02 9 5S 
.~ :::. 9 c; ·7> 
•.1 .. ... ... ' 1 

lJ• -:. Ci ' 1: L.. _, t. . 
o ;:::9G t 
,, .... c. 6 -:; 
'--'C.7 ··-

'J" ·:> ..... .: .• , 
1 ~ ? u .. ~ 

02964 

29 6!'5 MDVBAB ACC ,TEMP SA ~E LEFT- ~US TtFIED INTEGER f.r? 0 2 9 6 5 
00:33 ~ 3 016003 A 

. -_ .. _ -· --·-·· · ·· . .. .. .. ... ..,_ . 



I 

. . ·.;:··: . • 
' 

E.2 VORTEX LISTI~G 

0033~4 0!56164 A 

0033~~ 00 5001 A 
C0 3356 . 056003 A 

2966 

2967 
2968 
2969 

:~ ':J 33:57 00!5024 A 2970 
2971 

2972 

29 7 3 
2 '37 4 
297:5 
2976 
2977 
2978 

YfRERF" 

ZAB nee 

-~·····~·~············ ~ INTEG ER SHIFT · LOO P • 

········*······~~~~··· 
PNlLl 

T B~< 
DA X 

JAN 

l.'OA 
LDB 
LAS L 
STA 
STB 
JMP 

:3 EXP 

PNIL 1X 

ACC ,X 
TE MP•X 
1 
;lCC , X 
n.:MP ,:< 
PN IL1 

• 

PROGRAM PAGE 41 LISTHIG PAGE < 

CLEAR ACC UMULA TOR ACC 

USE X ·AS BASE REGI ST ER 
DE CREMENT BINA RY EXPON ENT 

EXI T IJN FINISH 

SHIFT IN?£ GER INTO ACC 

U03360 015024 . A 
0033 61 00!531.1 A 
C03362 0 5502 4 ~~ 
!J 03363 001004 A 
~-• 0336 4 00337 4 R 
00336 5 0 1500 3 A 
0'03366 (;2 5164 A 
003 367 00 44 01 A 
003370 055003 A 
0033 71 06516 4 A 
003 372 00 1 000 A 
0 03 3 73 003360 .R 
00 33 74 00 1 026 A 
00337:5 00 :51:5!5 R 
8 03376 oo~0 4c A 

2979 PNIL1X J BNZ E~3 

CONTINUE TI LL DCNE 

ER ~UR 31 NOT INTEGE~ ,• 

RE SlO R£ B AS~ RE GI STER B 
I S SIG N NE GATIVE ? 

2':;180 
2981 

:_: 0 3 3 7.7 
003 40 0 
003 401 
003402 
003 40 3 
003 404 
00340 !5 
003406 
003 407 
;.;03 410 
0034 1 1 
003 4 1 2 
00 3 41 3 
') 034 14 
0034 15 

0 161:57 A 
00 1010 A 
003::530 R 
016003 A ?.'382 
00 5 2 11 A 2983 
OO:illl A 2984 
O:i6003 A 2985 
!)0 1000 A 2986 
003530 R 
130464 A 2987 
001010 A 2988 
003553 R 
1'+0422 ('j 2989 
001010 A 2 990 
003l!-52 R 

2991-
2992 
2993 

~ u34 1 6 016004 A 299 4 
003417 12D430 A 2995 
~ 03420 007400 A 2996 
00342 1 00100 2 A 2997 
003 422 003425 R 
003 423 00 5 001 A 2398 
003424 046003 A 29 99 
003425 056004 A 3000 
~ 03426 001007 A 3001 
003 427 003433 ;<! 
0 03 430 046024 A 3002 

30 0 3 
iJ 03431 0 1043 7 A 
D03 432 056003 A 
J03 4 33 00~024 A 3004 
) 0 3 434 015024 A 300~ 
~ 0343:5 120430 A 3006 
: 03436 025003 A 3 0 07 
:03437 004407 A 3008 
J 03440 055164 A 3009 
)03441 01~003 A 3010 
10344 2 025004 A 3011 
!034 4 3 004407 A 3012 
10 3 444 05500 4 A 3013 
; 0344~ 005042 A 30 1 4 
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' I ,... .-. . , •. , 
·~ ~.::. .. "j .:. 

.... "':1 ~~ ·-=· ·:-l ... ._ .... "" -· 
r • .-1 -=· .... .. , 
., ... '- .,. 1.· 

! • ':· ,-, 4 .• 
I - ·C. I> 

n -:: ~ ..... ·:t 
· ·- C: .•. . 

( 1 ·? ~ 4 ·::: ... ...,. ._ .•. · 

•' -1 . - • • ~ ~ 
I) ~ '-· '"'f ,•' 

f ..... ..... ·1 ,. , 
·' .-. .::. .. , :· 
1., ,-, "' 4 ':) .. •' .. :- c. .. 
C • .~ ... ·:· C' ~-, 
'"'·' •- ·J ·. ') ......... 5 • . . ,. . ._. - ~ 

(. -. ~. 5 ., 
I ,.) ,:, . o: 

, , -;. :· c: .... v _. , __ ._f • 

n ~ .. , ~"' '· .,:. r.. -J ... 1 
,., ~'! ... , t=: ,. 
·r;.c .. • ~ 

. ~- 5-•I --' · -• ' •• \ J <JL.- - .. • 

o:;:2 r:. o 
l'J .., ·::. ... ~ 

•' L 0 .i 
-. ..... (. -IJ...:.-,.- ;,c 

. -... -.6-
I , "·' o • ' .,: 
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E.2 VORTE~ LISTING 

003 7 27' 
!3 03730 
OU 3731 
0 03132 

0361~1 
0150 ll 
0010 00 
003737 

A 
A 
A 
R 

32 6 4 
3265 
3266 

LDX 
LDA 
JMP 

YfR ~R F' 

,., .. , 
: .• ' '"" 

PRCGRAt1 PAGE 

DI RECT ACCE SS 
F'CB AD DRESS 

45 LI S TIHG PAGE < 

3267 PRUO PUSHJ 

F"RU0 5 

SCH SEA~ CH FCB CHA IN 
003 733 
00373 4 
003 7 3 ~ 
C03 736 

003 7 37 
003740 
')03 741 
003742 

00 3743 
C0 3744 
003 745 

:J03 746 
!::03 747 

003 750 
0037~ 1 
003 752 

003753 
0037~4 
003755 
003 7 56 
003 7!57 
1.)03 760 
00376 1 
003762 
"0?76 "' .... ...., ..;. 

00 3764 
003765 
;,a) 3766 
0 03767 
003770 
003 771 
(103 77 2 

1 0 50 2~ A 
00 :541 ~ R 
001010 A 3268 
0040 4 3 R 

32€.'3 
32 70 
?~71 _ ... , 

056010 A 
036016 A 
055010 A 
0050 14 A 

3272 
3273 
3274 
3275 
3276 

0 1 6154 A 
006406 A 
0051 54 R 

3277 
01:500 3 A 
O:::'l616 0 :'-l 

015000 
0~6122 
0561 4 '3 

015001 
0 560 20 
0 ~60 27 
015014 
15046 3 
056 16 7 
01 5 0 1 1 
00 :~354 
116154 
0!56154 
006 441 
0043 1 2 
006400 
003774 
1:5 045 1 
0:56154 

A 
A 
A 

A 
A 

3278 

3?. 7 9 
~ 2 80 

A 3281 
A 3282 
A 3283 
A 3284 
A 3285 
A 328 6 
A 3237 
A 3288 
A 3289 
R 
A 3290 
R 
A 3291 
A 3 .... 9 ~' o::..c. 

3293 
003 773 105065 A 

00 3774 
r' O?..,...,. .. . __ ,,y 
rJC 3776 
no- ""11 ~ ... ... .. .j / ,. ,. 

'; 0400 0 
0 0400 1 
C0 4002 
(.! 0•'+003 
'J0 40 04 
""~()""' ... • \.I q. ' U .,J 

C 04~06 
C:J 4007 
'! 0 4010 
') 040 11 
00 401 2 
() 04013 
00 4014 
00 4015 
j !) 4016 
0040 1 7 
1.) 04020 
0 0 4021 
004 022 
O'J4C23 
:)!) 4024 ., c ............ .: ... . -, '-' c. ..... 
C0 4026 
0(; 402 7 
00 40~: 0 
;:1 04031 
(1 04032 
00 4 033 
00 4 03•} 
O " ~o~"' l.• .... ~ ..... 

~ 04036 

004037 
00 404 0 
0 04041 

'004042 

003774 

01~C03 
0:56121 
016 1 22 
00502 4 
14:5201 
00100 2 
0040 1 1 
Ol::i201 
004:560 
1 .. ""1 "'"' ~~ .:;. ::. 
00~102 
001000 
00.4 02 0 
0 1~12 2 
004561) 
175201 
001 0 10 
00 4 02 3 
00512::: 
0 05311 
00 1010 
00·~023 
00 512 2 
065 1 4 2 
005001 
165201 
065 14 3 
01512 1 
0053 1 1 
00 4560 
165122 
1 7520 1 
005122 
065145 
0 ~~ 1 "' " ..J, -.1 c. ..:.. 
12502 0 
05~027 
0 0;5042 

1 0 C' fl 6 •. 
._1 • "' 

R 

A 
A 
A 
A 
t=; 

A 
R 
A 
A 
h 
A 
A 
R ,, 
• • 

A ... ,., 
A 
R 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
n 
A 
A 
P. 
A 
A 

A 

-

329 4 
3 29~ 
32'36 
3 .a'37 
3298 

329'3 
3300 
3301 
3302 

330 3 
3304 
330~ 
330 6 
3307 

. .., .... 0 1'\ 

.,;, ~ •::. 
3309 
3310 
3311 

3312 
3313 
..... . .., . ' 
~ ..)' .l •'f 

3 315 
331 6 
·':· .-. 1 7 ..... ,:) ,. 
3318 
3319 
3320 
• ., .-. ':> 1 v .:;. ,_ 

3 .., ·~ 2 ...., c . -
.., ...... 2 •') 
<J ~ .. .. . 

3324 
3325 
-."""\ ..... ,. 
·=" -~ i::. 0 

~ '""'--... "'J..)C t' 
"'"" ,..,. ,.., n 
.:;. ._"\ ..::. 0 

" "'"' -..... ,_,._,c. ~ 

.,., .-, """' 0 
~·~V 

3331 

JAZ PRU:3 

~-~····~- ~ --··- ~ ~~··· 
~ U IS ON FC! CHPIN M 

~·~~-~·~·~~·~••w.~~~·· 
P RU0:5 S TA ~ DFCB ,B 

LDX Ar·;~B ,B 

STA ADi-' CB•X 
T "' " • t1 A 

TS~:B -. ' ' ... · I N ,.. "'4 ,..._ ... , r i.- ' ' c.. ~ 

:w!tlVXAJI 

!'lUVXA B 

Sl":l 
MOVX AB 

STA 
LDA 
MiA 
STA 
L D ~. 
L ~ RA 
ORA 
STA 
Bl 

BT 

ANA 
ST A 
~ .. OP J 

1 . SVR E:CN 

O, LRSZ 

PBS Z ,B 
t . ~r Br 

ALBf",B 
t2 , X 
RHW 
LJN ii •B 
1 2 , X 

·-·· ·r· n !", '"' .... ' ~ 
RW F'L ,B 
Af.! ST+LF t PR US O 

ASEf +RJ1, PRU l 

.B F R .., ,,.,-.B. 
~~ .... rl...' 

········~~----~-~ ~~~········· ~ U J S q N RMD LC GJCAL F!LE • 
~·--·····~~~···~ ~= ·~~· ········ • 
PRU l EOU • 

PRU2 

PRU3 

PRU 4 

MOVXA B 3•LR ECNC 

LDA 
TB ~< 
S UB 

I " !" - 1"1 • 

LDA 
i._I.S R 
DIV 
I liCR 
J ~1 P 

LDA 
LLSR 
DIV 
~' A7 

I BR 
DAR 
JAZ 

T:BR 
S 1B 
l- 7'' c' .. - . t 

M ". 'v l-
~; r .B 
LDA 
D I~ ;,;: 
LLS: R 
~1UL 
DIV 
IBR 

.._-. T,..,. 
~·,;;,. 

sr r.. 
ADD 
S T t~ 
1;..; l=! 
POPJ 

LR~z, B 

r.!J 12 o.x 
._, R 'J -:-
' I '- l. 

. -.i. I ;., 
• r; ~ ""? ,, ... ~...) ~._ , ;-. 

B 
PRU3 

L ......... u 
~ • ..,"-. I , ' /"t 

1 6 
t:1112 o. x 
Dl;• !' 4 r • ·· ~ ... 

. ., -... + ~ 

<=· '!:> r:. ,.. X 
f ~· '' ._, J I 

, .... ~.o" 
r• 1.1 •. ~:.. ' " 

P BSZ t X 
LREC ttO,X 

i .;:. 

... 0 1 ' X l.~-. I f ., 

'1:=·BF tX 
.· 

STORE ~CB ADDR ESS 

~ L S 0 I N V $ F 0 tn I 0 
POI NT X AT F'CB 
ER ROR 4/ OPEN CAL L F IND S U 

SAVE RECORD NE.I 

OM CHA I tf 

SET LOGI CAL RE CORD SI ZE -- ~CB<O> 

AL SO PHYS I CA L RE COR D S IZE 
SET PHYS i CAL BUFFE R ADDRESS -- FCB < 1> 

ALSO LOGI CAL EUF'F'ER ADDRE SS 
GE T L 

S TORE LOGl C~L U~IT NUMB ER L 
GET FL AGS c RC M FCB 
PO $ ITION 
ME !~ G E I N T 0 R t: A D / ~~ R I T E ~ LA (j 

EXIT ON NON-LO G!C:AL FIL ~ 

N 0 • C i. E A R F ~ L L F L A G 

EX ~ T 

LOA r LOGJCA:.. RECORI: !'!UM B E R 

GET LOG I CAL RECORD S IZE 
SAVE E AS r· c• J I NT E R I :i :><: 

IS U l GICAL :IC' P MRfl i' . ... ..... u ' ~T z• ....,_ ' · 

''( ~ ... c ~ 

.LT. 

SET BUFFER S I ZE TO 1 RECORD 

IN UNIT 

'2 0 WORD~ 

GET CO UN T OF PHYS!CAL REC S I N LOG ~ EC 
A li 'I' P E.t1 A I N f ; £ R . .._. 

'l' E ~ • :a U M P 0 L L 0 C A T I !J ~i 

BUMP CD U~T IF NOT f AC TOR OR MULTIP LE 
STJRE P H Y SIC A ~ RECJ RD COUNT 
·-r .. PHY~· r ·~ ,, . l.,l . I ~ '-'"•I L... ~UFFER S IZE 
STOR E 
G£T LOG iCA '-
l~o .. ·· ·.:: ·' r ,., fl\' ~· ... FR J~ 

RECORD !'lUMBER 
BASE l TO BA SI: 

GET WOR D C ~ ~NT TO ST~R T OF' L~ECNO 
GET P HYSIC~ :. ~ECG R U CC UNT TO LRECNO 
C - . . . ' c- R - - r.... - • .. .,.. ,. - · - ~ ~· • ... ~ ... - ,.. • U :"1·,,- I t ,,i...t :·, &aH .. ':.t.. ..., ~ U DH ~C'- • 

SAVF P HVSi C~l RECC ~ D NU MEE ~ 
~ T ··: '· ·- .- ' . E " ,... ' 0 ' . ~ w h :-_ u \' .. , ,· ... :; .. 

STO RE ADr~f SS ~F L,JGtr AL 
R~ ~T~I RE B AS ~ RESIS 'I' ER B 
... '1( • " ' - . . ... , . 

:sur :-·ER 

s ~ •••••• ~~~~•••• ~*~•~••• ~••••~~ ~ 
• U NOT n~ FCB ~H P IN SE T L=U * 

- . --·-- . 

E 
E 

••• 2 

V2 

FG 

V 2 

V2 
V2 

FG 

' ' ..... 'I C.. 

V-::o 
"· 

V 2 
V2 

V2 
? 

V2 

V2 

V2 

V 2 

FG 

0 7 
0 7 
07 

0326 4 
03265 
03266 

0 7 0·3 2 67 

C? 
('o ? .· . 
" 7 ' ,. 
07 
!*· 7 v •. 

07 
(I '7 .... ,. 
' ' 7 " ' .... ...,. 
u ;' 

O"c" 6 P • ...J ' ·..J 

0326'3 
03270 
032 71 
0 327 2 
0 ""'""' _,..,.... .;) c. ( . j 

03274 
0327 5 
0327& 

0 7 03277 

07 

- ·~ 
ll ' .. -, u ( 

07 
07 
07 
07 
07 

0 7 
(l7 
()7 

03278 

0 3 2 7 •:J 
03280 

o:::c:s t 
032 8 2 
0 32 8 :3 
0 328 4 
0 ?? 0"' +J C. C! oJ 

032.86 
0 . ., .:. ,~.., 

. ........ v ~ 

U. "" .-, r. r . ..,:, c. 0 oC"J 

0 •':) o'J 0 ~:a w 1- .... ./ 

07 0329! 
0 7 03292 
')7 03293 

I' .., 
·' •" 
'-j ? 
- •'J I ! • 

' . ' 
.. '? 
u ' 

07 

. ·~ 
I ' ' • I 

~-· ? •.· ,.. 

" "' ' ' .-. ~ 
~ ' ..... ,· 

l'l "" ._. .... 
~ ·~ ' . .· ... , 
S7 
t)? 
;) 1 

- . .. . •,; r 
07 .-. .., 
·~ ' 
0 7 

.-. '"? , , r 
-. ·; 
~ .. 

f~ 7 - . 
t l .., . . •' .- ... . , . 
.-: 7 
-· ' 
i : 7 ..., ' .· :; 
·-· . 
·~ '7 .... ' .· ~ 

' ,. ' 
"' ,_, 
I) .. · 

0 ,. 
... ~ ; ,/ 

."', 7 
. • ' . . "' ,/ 

... -· ·.. . . 
('. ., 
c . 

,.., -· . ' ,. - . 

0 --::•-:- ·~ 4 ._, . .. 7 

0 ":• -=-· 3 7 ..;./ Lo ." 

0 ':> 2 ,., ·=< ..... .. ... ... 
C3 300 
') --rt· ..,') .:.· 1_.. 1 

0 "=' ':• (\ •:) 
o.J ._j OJ ..... 

033 03 
O??Q-" ~ ..... '"i . 

0 '? """ .... "-..J~Uv 

03 30E. 
(i ·') ., u- -., 

o.J ·-· . #' 

0330 9 
033 10 
" ~. ·':' 1 < 'J .::! ..... . 

03312 
'1""' "'•1'" v ..:> .j .;) 

G33 14 

Q33 15 
l ... ·-:· ·i 1 .. ,: J o,J v ·--' 

.-, --=· ·-:.· 1 . ,; .......... v t 

0 ,-, ~ .• .-. ,::. ~- J. •:> 
,.) . ., -~· 1 .:; . ...., .... -· 
U- .., -=· " l-1 ._. ·~· ~ 
1'! ":• ? .., , v ·-· ._. ("_ J. 

0 ·:· ·':• ·=- -~ 
.... ·~ ..... t. .. 

(\1 ":• ·:-· ·::· ·J 
\.' .... ·-· 1- · -·' 

c:=:324 
083 25 
( .., .. ,..., . J ..., .,:, .::. r:. .. 
C - .-, ~ -.. ...-:- .:..• c. .. · 
0 ·-:. ... , . ~. ;'• 

,J . j .:: 0 

0 .......... ·~ ...... 
·~) ..:.· t- :. 

'"' ..... - i -. "": 
•• ··""" ._:, .,j .... 

C'332: 1 

n
~ .-, ......... .,. . ., .. , .• ..... _._._ 

0 ·-=- .. , ... , - . 
•.J ~:· ..) .j 
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E. 2 VORTEX LISTIH~ ~$RERF P ROGR A:>~ PAGE 46 L I ST IN G PA GE < 

0340 43 036016 A 

0 04 044 
00 4 0 4:5 
eJ ~G 4 E. 
'J:J c~Q.;l. / 

01~02 3 
0~ 60 1 0 
05:501 0 
0 0:5 0 1-'~ 

A 
A 
A 
A 

3334 
..... ..... ~ .. 
..; • .,) ..> ..) 

3336 

33 3 7 
"'>"'>3 "" •J .... ._, 

~~w•~••~~~~•-••~~~*•••••~~ ~ ••~~~ 
P RU ::S :. D~; :) tlRB , B P C I NT ~'< AT V$ F ORT I 0 

MD VX AB ~ S'tS~ C .A DFC B USE VSFO RTI C SYSTE M 

~ TA ·" • · r C n " .,,,I) , ,.. 

::lATA 
DCB 

BL OCK 

.-. ...• -~ 
...., .j .:, ;1 

T A ~< 
Mc~ ·..-·>~ ~B l,APEF 1 • ~ r: ... ...... ... VCFO R '~" ' .... : ._. ·~ v '.> T["" 

·~·-.. , . DUF F'" ER $'SUF' 
() 040 5 0 
(. ) 4051 
:J!~' 40 ~ 2 

00 4(1:5 3 
0040S4 
0 0 40 ~:5 
.0 40:16 

00 40~ 7 

00 406 0 
0 040€. 1 
0040 6 2 
00 4C6 8 
0 0 4064 
~04065 
,.,~ ... c-- ~ 
~ • .; ' •I Co C'.1 

C04v6 7 
:: :4070 
'' " "o - · ..... ~ v I 4 

n ,., ..., !"' 7 ·:-
Y v~< v ,._ 

J " 4n7? .., .... f ....., 

C'J4 074 
!) 0 4 0 7 5 
·~ ·1 .::'()7 "' ... ~t ,u 

! (1 407 7 
C'J 4 1 0 0 
0 .) 4101 
:· 0 4 1 0 2 
'"" '"" .. 1. 10 "' 1 .. · ·~' ~ 4 ...., 

:~ ·~ ' 1· 1 0 4 
•· u 4 1 0 5 
,.!:J .f l 06 
')0 <;107 

.... 4 1 1 0 

0 15001 A 
0 5 602C A 
056027 A 334 G 

0 1 6201 
0 :5 :5000 
0 56143 
0 5 6 122 

036032 

C 1 61 ~4 
00 6 40 6 
004064 
0 3 6157 
0050 41 
0 01 0 1 0 
004 3 1 2 
0060 3 0 
000400 
0053 11 
0 5 61 64 
005 11 1 
006l.4C 
000145 
00100 4 
004110 
0 05144 
OS6164 
00 6 14 0 
0 0011 7 
00 1 004 
0 0411 0 

A 
A 
A 
A 

A 

A 
A 
R 
A 
' 

A 
A 
A 
A 
A 

334 1 

3342 
3 34 3 
3344 
334~ 
..... ..... . ~ I! 
,.j ...;, L., 0 

3347 
33 t1, 8 

334 9 
3350 
-. .-. c-1 ...... ..:> .... 

33~ 2 

3353 
3 354 
335 ~ 
?'"'5' v ..;, lj 

331S l 

33 6 2 
"""""' ' ..... -=· ~· b .j 

S T~ 
1'10 \I BAX 

ALB r 1B 
:=.Ll2 o,o 

S TA PESZ1B 
S TA l. RSZ1 B 

~······~~ W. lll····· ~ llllll.lllll! 
• TEST VRL I DITY OF L • 
··~lll·~- ~ ~ ~-~···- ~ · ~ ··· 

PR U6 

• 

PR UlO 

LD){ :> AVF: ,B 
TS A:S R.~ F L,XN,PRU6 

L D ~< 
T \#,..... 
I ~·" l-i 
I A "> ., ...... 

L D ~~ I 

r ,..,, . 
r-•• ·, 

S UBI 

I ;... .... 
.J HI 1 

S TA 
"' u· '! ) I "' -' 

• ""' ""! ._. t'" . . 

,... .... ...... 
.. : .. l rt 

~- DA 
I ,.._ , .,. ._ _,;. ~-.. 

UH JT,B 

V$LUT 1 

,. r. "' '"' B I · . • I i ' 

' 0 < . .. 
P Rfi 10 

r ~· •.- F' B -I : J 

7 9 

r. , .. ' . 1 0 
• 1 ( •J 

i !' 1'1 P , B 
, . ... '· o B 
' ,- I I , 

..., 'l ... ., . ' 

SET RECL RIJ SIZ E TO 1?0 ~J ORDS 

S A'./E ON 
0 P E" ~; C A l L 'l 
L -

ti C. L=UNIT 
c;r.:·r L I N i~ 

EXIT IF L=O 

OP EN CALL 

POiNT X AT LU N POINTER TAB LE 

1~~ BLG CK BI AS E ~ E ~ SE 1 
$ A v' E 
RE ':: TOR E L It·l :~ 

IS L 

NO . 
:S(4'-lE 

IS L 

•_. "'• "'' ,.,,,K 11 ~· '- ._, ._. 

. ~· l 11 B ' !··:'"' I•' 
L.. - · -..; ... 

~ I I t!'f C:. 1"'• j r-, ,-. 1/ 
~ \,.1 · - · · x;, .,_ . . ...... !\ 

.8 I A S: t0 ~. 
r: E ·; '!.' • .~ <:- ,... ') u ... ... ;-t .,) r . J. .. 

l 'l •·' ") '.. - J. . .' IJ 

~· · ·r · t "O) c ' .. L..I J -· ·:, 

F. 0 I N 'T ,. ,., . . '-·· ,, 

Po :: r-.. r >.: ~~ i ,... . .. • '*"" .... 
.""· ·- J.,; ..., r ... P .., T •t •. C" R . .. . ....... 

" • 

·. · ·~· r~ 1. , "' .1. L . 

00 5144 A 
:· s E.l.6 4 ~~ 
016164 :", 
03:50 00 ~ 
! 4:5 00 '.' A 
CC1002 P. 
~0 :5l~4 ~ 

~ .. . I E .. . '-' . . : ' '·! .. . ' B ,. (' ' .. .. ; . ·. . ·. I ._ WI-:- H BLOCK SIZE 
1 3 
1 ·~ 

C ~ H 1 ~ 
':'0£'. :.16 
1) 04117 
)1.1 41 2 0 
(1 1.)4 12! 
::: :J4 l22 
, , ,, " 1 ~.., 
........ - ~ ...J 

t"J:! ,~ l2 4 

0') 4 1 25 
(1 0 ~ ~ 1 2 6 
':!'34 12 7 
.. ,... ..... - n 
·~ ~- "" • ·=- •. 
J(1 4 1 31 
0:3 <': 132 

00 5 1 4 1 
126 : 64 
C O':i014 
0 1 :30 0 ~ 
1~ 0 4 63 
0 5 6(1 37 
00 1 C l:J 
CC4 3 12 
~ 0502·~ 
0 0 53 L~ 
010 3 53 
!G f! 46~ 

00 50 4 1 
00502 4 
('05!'1 1 2 

,, .-. 

" . ' 

" •• 

Q 

.~ 

:.:; 04 134 015 0 02 ~ 
.:· ,, d 1 3 5 0 0 4 3 4 ,:. A 
C O<:. l8 6 15047.:: .i 
··t•' A . -"' ''• • .., .... J. .:· l 

'J041 4 0 
:);] 4 14 1 
0 :3 ..-:. 1 4 2 
~1 1)4:1. 4 3 

00101:"'1 
0 04 1 i2 
() 10421 
11 6 1 54 
0 5 6154 
0Ct6 •'tl)(, 

•)(t11 1 45 00 4 8 1 2 
·~ :: 4 ! 4 6 0 0 6 4 0 0 ...... , ... . ..;_ / 
·-· • .._, ... \of t 

~ • 

. . 

iJ04 15 1J 0 16063 ~I 
.~~~ j5l 00 1 0l0 C1 
···o·l ""' "' 1,.1 ' J. ·-' ,:_ 

0 0 4 1 53 

004 154 

C. 0415 4 R 
015(101 .:l 

3 3 6 8 
"'"' 6 9 .:.: -· . 
3 37 0 
3371 
"':'..,?? 
.._j.J(- I , 

3374 
33 7 5 
3 37 6 
3377 

3378 
337'3 
33 80 ___ , 
.::.· ...:· ;:- .. 

' '":- p '•. . . . ,.. . .. ·~ 
- ,:o, • .,. 

!I! •••••• . ~. ':':' ... 1! • l!! II': lie 1: 

~ GET D ~ T INrO "' 
......... !II!:OO:!f.'"!!l!~··"' 

n ':: ::: 04 1 ,.., _ .., 
n t.• .t..J 

; A,.,.: 
' ~ 1": ~ ~~ t"': 

(~ !'"! :') 

: i ) .~ .. . .. 

1
. >:· ,_ 

.L' .. ~ 

D [ : R 
l ;:; ;.:, 
' I' t I 0 

f l '-''·-... · .. · .... 
: ·'·· ' •! , . .... '. 
1 t:; ... 

'\' c- t·• C) ' ~ ... ... .l;i 

" " ') ' ...... 
• . ~· l • 
;'\ ' I ..... 

0 • ·::-
4 '-

' ' "" ., -:- T B \' •. . U . ,. 
' . J •:· , . e: 
. ri ... [ _ 
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A ·· E ~-:-• :~ E 0 r 'i · •. ~ ·: T (~ p, ~ 
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~ ... ~,.. ~ 
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? ? q •:) % ~ ~---~~ ~ ~ · ·· ._ . ._. -· 
3·HI 0 
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I "' .-. .. Jt !"I 
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-~ 
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-~ E ·.· .;, I RMD 

1:" ·' I T 
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F JR ;tl C~ T TE U 
.. . ..... 
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ENTR Y 

LUT 

B 

or N ·=- '· -, R • o-w I ' 

V2 
V2 

V2 
V2 

FG 

V2 

V2 
u .-, 
\ ' i: 

V2 

V2 
:" G 

V 2 

" .-. Y C.. 

v ~· 

' 
.-. · .:. 
F G 

I,J -:-. ._ 

...... 
'•' c 

; I .-, 
~ .:. 
E. 1 

f •? . ' 
f . ..,. 
J • 

' ~ f.r / 

"' 7 :.J, -, ~ ., .... 
": ':' .•. •' 

(• 7 
·' ' 
iJ ? 

0 ..... 
07 
0 7 
C7 
0 ? 
07 
07 

.. , 7 
' 
0 7 
07 

07 

0 7 
.... -, 
oJ I ., .., 
·' l 
·~ 7 
, .... ., 
• , I' 

..... ·' 
• I' 

) 7 
,., 7 . . 
u ? 

' • • :t 
1.,. ' 

( I ,7 . . 
.·. ~ .. 

I /' . ..., 
,, ~ . . . . 
' " ) ·' . 

•) ':" 
• • 
: I' 

' • .., 
• • 

, . "':!' 
.,_. ' .. . ..,. . , 
' . 
; 7 

. ·, 7 

·' -, . . 
'I -, . . . . 

' ! ~ .. 

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

' 

.... ·,· ·-· ,. 

• I . ' . . ~ . . 
·- ' 

. . .. ,. . 
·"! ., . . 

' ... 

.. ·~ 

' . -·· • 
... 7 

0 ") "':.• , 4 
... .... -..J 

0 ....... . :-.., .:: 
-..J ·- · ...., ._, 

I) j ":• :~ : 
""" .... ~· ·-· 

n .-• ..--; ,.., , .... 
1 l .. .. • ·~ • • -..J ..., .... •• 

C" " 4J"• ...... ;, ) 

033 41 

0 ''"' 4 '~ .:... .,:;. r:. 
0 .., . .,. 4.., 

"'"' v 
0 3 3 4 4 
0 ........ 4 ... 

.,:..;; d 

03346 
0334.-=' 
0 33 4 3 

0 33 49 
0 ""• ~. c: l"l .,: • • ;. ••• J 

03351 

(1 33 !'12 

0 3353 
(! 3 3 54 
0 ..,~.5 1:' .... ._:, ·-· 
033 5 6 

li 33 5 9 
0336(1 

03361 

(1 33 62 
03 ?' ? ._, t· J 

0 ':1?64 
oJ ·-· 

033 6~· 
0 -=· ? b' '? ..... ..... ,. 

03368 
C ')-:>.: c; 

~o.,..J IJ . 

') ") "":' ? ,.1 . ,_,.._., • .. 
03371 
(13372 
03 2:7~ 

0 .3382 
n ·.:. ~"' 8 ~~ . _ .... ...., ... 

f ··: . . -, ~ -::: ,,. ~ - ( 

~ '· -·s ... IJ _;, .j C.• 
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E.2 VORTEX LISTIHG 

(: 04! 55 

00 41:56 
00 4157 
~;0 4160 

:":0 41€.1 
:30 4162 
00 4163 
CI0416 4 
00 1165 
00 4166 
00 4167 
0 04170 
0041 71 
" 0 .. . ., .... :..,1 • i-t J. ~ ~ 

00 4173 

00 4174 
~ C417~ 
0 04176 
004177 
004200 
00 420! 
0 04202 
00 420 3 
0 04204 
00 420:5 
00 4206 
00 4207 

00 4210 

0 04211 
':'0 4212 
!:'0 4213 
f.'04 214 
00 tt215 
00 4216 
OJ 421:" 
004 22 0 
·: 04221 

!10 4222 
0042 23 
1) 04 224 
'(14'"''=' "" ,. \j C. r-.,J 

004 226 
OG 122,· 
004230 
(' 04231 
004232 
•) 0 1 2 3 3 
00 4234 
•"j 0 4 2 3 5 
00 4236 
00 4 23? 
004240 

0 0 4241 
1C 4242 
00 424 3 

0042 44 
004?. 45 

3 404 
3405 
3406 
3 407 
34GS 

034147 A 3409 
3410 
3411 

00~144 
1450 00 
001010 
00 4166 
001002 
0 04156 
006031} 
004334 
015007 
001004 
0042 11 
OO~Ol C; 

00~0 0 4 
0042 1 1 

• 

150 431 
0~6 164 
005041 
036010 
1:5046 3 
055000 
0 5614 3 
r. s6J.22 
0 161~'-'· 
150451 
116164 
056 15 4 

105065 
004211 

036032 
01::SO.OC 
~0 43~ 2 
1:i 0 46 7 
006120 
000264 
005014 
00 1 00 0 
004064 

01030 1 
140 422 
001002 
005154 

0 1616 7 
0061 10 
001400 
05610:5 
C16l67 
14 0 42 2 
001004 
004251 
t40470 
001(102 
004251 

3412 
~ 34 1 3 
A 3414 
n 3415 
R 
A 3416 
R 
A 3417 
R 
A 
A 
R 

3418 
3 419 

A 3420 
A 3421 
R 

A 
A 
A 
A 
A 
A 
A 
A 
A 
~ 
A 
A 

A 
R 

A 
A 
n 
A 
A 
A 
A 
A 
~ 
" 

A 
A 
A 
R 

,.... 
~· ~~ 
A 
A 
A 
R 
~~ 
A 
R 

3422 
3423 
3 424 
3425 
3 426 
' • ... -~ .:> "tC I' 

3428 
3429 
3430 
3431 
3432 
3433 
3434 
3435 
3 4 36 
3437 
3 438 
3439 

3 440 
34.:.";1 
3442 
3 443 
3444 
3445 
34 46 
3 447 
34 48 
3449 
..., ... "' " -· ·~ _, .... 

3 4~1 
8452 

3 45 3 
34:i4 
34!'55 
34~6 
3 4=-7 
3 4~ 8 

3 460 
3 461 
3 462 
3cl63 

34E.4 
:3 465 
3466 
3 467 

34E.e 
34G31 

3 4,·'0 
3471 
3 47 2 
~. 4.., .... ..:• ,. .. :. 

1 2 4062 ~~ 

00501~· A 
035 000 ·. A 

3474 
3 4 7 5 
347t; 
3 47 1 
3 47 8 
3~·79 

. . 

001(14":l 
004251 

A 
R 

.... 4 .-. t"l 

.,j ou 
":>40 ' ..., ..., . 
':• 4 ~ -=· 
..... ~· L.. 

.... 4 .-. "? 
~ 0-J 
' 

YtRE.Rt f'ROGRAM PAGE 47 LI STING PAGE ( 

IFT 
GOT C 
1FT 
0 ~~ :::: 

NV2NUC CONT 

~we 

t!V2f'IUC 
·n r 
:~t; P,V$STO 

LD;~ P.IZU Dr:S 

-~~·····* ~ ·····~*·~········ ~ LOOP ·1· 0 IDENT IFY DEVICE • 
·~~·~~~W~**·~-- ~~· *• * •••••• 
PRULl I XR 

S UE 
'A ~ .... L 

LDX I 

P ~Li20 

PRU L1 

SE'f : %EC STATE TO 00 

POINT X A1 DEVICE TABLE 

BUMP TABLE POitiTER 

E X!T ON ~1 AT CH 

L 0 D P T I L L JJ G t1 E 

POiNT X AT END IF NO FIND 

PRU20 Ll) A 
J AN 

PRUDT £-PR UDTB, X GET 
SPOOL 

DE v i CE PA RH t·1S 
Utll T 

FRIJM TABLE 

TAX 
JAN 

I fF' 
GOTO 
1FT 
0 ~1 E 

NV21'1UC CONT 
ANA 
STA 
T X~ 
L D:< 
ANi-! 
-:- T .. -. ... ~ 

P RU2:5 IF 

PRU 2~ 

:'l u c 
'''· ' ~NUC ,,, ._ , 
' 0 T 1 y l 

~ F':; 

fE MP,B 

HlJF'Clh B 
.~ H W 

SAVE 
IF SPOOL UNIT 

SET EXEC STATE TC MN 

SAVE 
RESTO RE A 
P:JltfT X AT DCJ! 
GET R:::C ORD $ 1 Z E 
S HIRE It( DC B 

S TA 
<:' '1"" ........ 

0 ' :< 
P BSZ ,B 
• .-.-.,. B -- n.~ ~--• . 

AL SO AS ~HY~IC AL BUFFE R SIZE 
A l~O LOGlCAt. BUFFE~ ~ IZE 

F-:W FL ,:S 
P r. ~~ . ,, 

MER GE tiLL FL AG 

L D (.; 
AMA 
DRA 
$)'(.! 

i-' OPJ 

fE MF' 1B 
RIJFL, B IN ~O R EAD /~ki~E FL AGS 

EXI T 

PRU25 

NV2NUC 

EQU 
IFF 
1: " ., . 0 
"J !o..l I 

IFT 
1111£ 
r r.:t ri T 
i. D ;< 
L~A 
L~R A 
r.;~~ 

ADl.i i 

TAX 
,IMP 

!It !OCt! !It • !It ll! !!1. ~ l'- ~ ll! 
Ill RMD F' ILE !!! 
!'!'! :~ :r. !It lf. !I! • ,.. :.: '!" !I! • 

P RU30 

.. 
NUC 
,,, 'J' 2 N U. C 
V I 1 
~ Ap ,•.;ssT3 

O:: AV E,J 
u ' X 
1 !) 
S EVE N .... () .. ·=· . 

t>RU 6 

V$Cf'L 
rwn 
t" R ·" ~ ., 

SE~ EXEC ST AT E TO NN 

DST ATIDR 
DSUN RM CE:TS 12-4 ) 
p o:; ITT Ol'i 11~P. 

SET TO LUN 1.8:-i 

GE ·r PR IORI TY LEVE L 

ERRO R 4 / FU REG ROU ND 

-~·····~ ~ *· ···· ~ ~ ~~············~-~·····*·~~ ~ BACKG ROU ND PR C GR ~M CHECK GL OBAL FCB ' S ~ 
•~•••~~ 2~•~•••~~ !~ ~••••••~~•••r•·• ~ ~ ••~~• .l ~ a 

L n~ ' l~' ! 'f B G~T ' -•H U . l ... ' c... '-

Rt1D FIL E NOT OPEN 

CRAI 01<? 0 ME RGE I DLIN K SKELETON CONTROL. WORD 

NV21'1UC 

I'IV 2NUC 

STA 
I_ \) ~~ 
S U E 
J ~ :·; 

:S UB 
JAP 

JFF 
-,.,, 0 h i_l I 

r.FT 
DME 
r; Ll f·i T 
~~ t D 
.... "' .. , 
I r1 , \ 

L D ::< 
I ;:· f 
GUT O 
• ' T '· r n M , ,. 

• A It 1,.. 

D.'~' .. ' .... 

rc:_~o~,B 

!Jt'l!i ,B 
T fi ~ . ... .... 

"' I "' -· 01 . • t. 
·· ·FJ~· ·-- s 
1 ' '"· 1,..1 .;;o 

!iUC 
~jV::-N UC 
' I T l ' . . 
'1rlP • \I$S TO 

') P. I ' .- T . J ._, 

0
,. .. , 

• l\ 

!·i ll 1:.: 

'i , • ·:. .... u·c I 1 • • I l 

v t : . 
h< ' ' 0 I V<!:ST, • , .. ,, ._.-.I 

.--. ,... . ...... 5 
I " · . . ;, 

I 0 ! . I N K C miT ti: D l. :~ C :;: f.l F D R t G t. I] 13 A L r C r. 
-ET , u ' ... 

I G •·• n .._. ·:-•1• .... ~ ·- L= l 

SET EXEC s ·r·A1 E TO 

AD P T ~ B L E ~DnR E SS 
P 0 .~ N T X A T r) l. 0 B A L 
F D . " T v A T .- ' IJ ""' A ' ;J .ll1 • • ...1._ &I'-

"' C" 1 -· . ~T A 1 E 

· so· HA S GLO BAL 

.) 0 

;:· t: B 
·- ,.... ... 
'• ... 
I ·• ' ... 

TO 

FC: B 

TABLE 

/ 

FG 
FG 
FG 

V2 
FG 

V2 
V2 

V2 

E'. 1 

1/2 
E. 1 

FG 
FG 
FG 

V2 
F G 

V2 

I I ••t \' c. 

I. .• ,., 
v .:. 
V 2 
V2 

FG 

0 7 
0 7 
() 7 
0? 
0 7 
07 
07 
0 7 
n " / 
(f ? 
v ' n7 - ' 
07 

07 

07 
l' 

., 
' ' 
07 

0 7 
07 
07 
07 
07 
07 
07 
0 7 ., -.. 
•• l' 
(• -:o y ' 
,, 7 
•J •• ,, , ,_, ,. 
(t 7 .. . .. 
l
., ..., 

I { 

" . , 
I) i 

07 
0? 

E ,., l-. ., • c.: • . 
,- ..... 7 c.. .C.. .. ·r· 

E -:. ,., / 
. -..;.. ~ , 

E ~Co ? . '- .... ; 

E . 2 0 7 ... ~.~·-: r... • '- :.J •' 

E .-., .~ .. , . ;::.. . , / 

E. 1 
E. 1 
r=: • 1 
E. 1 

' . ' . ' 
' -· 'j .... 
,, ..., 
•.• i 
•• ' ? 
·, '. 

E . 1 
1 ~-- . 

ve. 

FG 
FG 
F G 

V 2 

FG 
FG , ... .. 
•• 1.) 

f- ,.,. 
•.l 

:~ 7 . ' .... . ., 
,J •• • 
.. ~ -, 
l ' ,-. .._,. 
L ,.· 

.. -._I ,.· 
t.7 
·~ ' 

•• , 7 - ' ,., 7 . ' 
~ 7 ·-· " - -, ·- , 

··; ~ 
c• l 

.. ~ 
!) •. ·· 

~ - ? 
-. :~ ·-· . 
; ; . ' 

.-. ,·· 
J ' 
l · - .. 

l 

.-. "? 
oJ, 
t ..., - ' :.: ... ·· 
, ... -, . . ,. 

·j / 

.. ' .-. .., 

. ;' 

. .• 
;". 7 
oJ , 

0 3 4 i.J4 
03405 
0 3 4 0 (, 
0340? 
03408 
03409 
03 41 0 
034 11 
034 1 2 
0 34 1 :'3 
03~1 4 
0 14· -· ' 1 ::> 

0 :3 417 

03 4 18 
0 ~ 41 ·~· •J . 1' 

03420 
03421 

03422 
U- '=' t. •;) -=· ._.. 't '- ·J 

03424 
03425 
03~2~ 
0 ~ . ... 2 .., 

..:O "t ( 

0 .... . .... ~. .,:. ,., .: . .. . 
0342'3 
0343 0 
0343! 
0 ":> 4 ':• ~ - -.. 
03433 
03434 
03435 
0343E; 
03437 
1! .. 1 ':I 4 ":• ·=-· 
1,) o,J o,J ·-· 

D .... ..... . -. 
.:.; 't -:r :· 

1) 3 4 40 
03d· 41 
0 3"'· 42 
c 34 4 :3 
(t34 4 ·~ 
03,~ 4 .j 

(134 4(;. 
0344? 
0 3448 
f"t"':•~rt A O 
0, 0 ._o I ' t .. ' 

0 '• ,"l 5 ,•, 
... ~. '*t !,.· 

0 ':•4 C:' ._, ._, ... 

0 '=:4 "":::> 
- ,J · -

n ,.-, AC'-"' 
J .:, ,.., .... v 

0 3457 

·~ ?~,- ...... 
1,1 ._ • • ,· 1~? 

U- ':· 4 -) 1) . 
;,;:) ( ' 

0
~ ... ·.,, 
.;. ..... ,.· ~ ,. ' ... ,. -•· ·'.:1r .. • •., ..,• T o' I-

'J
,.,,..,,, 

I ; .,:, "'f I' .. 

(134?~ 
r1 -:;.47c: - .;;; ( w • • ~ •• c. 
IJ _;: ~ / -· 
0 2 4 7 . . 
034?::! 
~-· 4 '''' 1.: .:, ,. :,i 

0348 !:: 
I•; •"j ti C; I 
.} ·-· , u ... 
f) ' · ~ -==· ·~· .:, ~; .... · .. 
( 

......... ,., ... , 
) ·~· '1 C• ... :• 

' . 

' . 
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E.2 vORTEX ~ TSTING 

0 042;4.6 .0 1~.00 ~ 
004 247 
0042~0 

:;0 42~1 
004 252 
004 25 3 
'10 4254 
00 425 5 
00 425 6 
~ "' "' ~ c;' ..,. ,.t•,.l ""'' ._~ .· 

;)04 260 
... , .. , ... -:;. 6 1 +J v ... ~ 

:) 04 26 2 
:)0 42 63 
00 4264 
I'IJ A"' - 5 .., "tc.b ... 
0 0 426 6 
;:.0 4267 
00 4270 
U04-271 
C0 427 2 
')04·~-~ .., 
I ., C,(' 0:• 

0 0 4274 
.... 0 .. ...... ..,. ... 
• ,.1 '"t C. t ...,) 

"0 ~"''"'6 v .... c.,.. 
'"I r; 4 •:;> "'? 7 ... v L. r 

0 043 00 
·: (l 4 3 0 1 

'::~ 43 0 2 
004303 
~'~ 04":'"4 
"' -""' 
.:; u 4305 
0043 06 
00 430 7 
0 0 4310 
"QA ·~•l .,) .... .,jJ. 

0010 1 6 
00427'6 

030400 
0 150 0 2 
146037 
1504€.3 
0010.16 
0 051~4 
0 10 422 
006110 
001400 
05611)5 
006010 
0000:50 
0 !56143 
OS6122 
036010 
o5~ooc 

OOG0 30 
OOOOOG 
01:500 5 
00 1 0 1 0 
00:5154 
00:5041 
0!56010 
0 36016 
0:5:501() 

016 1 05 
0 5 5105 
016154 
11 0430 
0 5 6 154 
010420 
0 0 6 505 
00 4:::il5 

A 
R 

A 
A 
A 
A 
A 
R 
A 
(.'l 

A 
A 
.:'1 
A 
A 
A 
1-l 
A 
A 
r. 
~i 
~ 
R 
A 
A 
A 
A 

H 
A 
A 
A 
P. 
A 
A 
R 

3 484 
3 4 85 

3486 
3487 
3488 
3489 
3490 
3 4 9 1 
3 4 92 
3493 

3 4 94 
3 4 95 

3 4 96 
3 4 97 

3 498 
3499 
3500 
3:501 
3502 

35 0 3 
3504 

3:50:5 
3506 
3507 
3:508 
3 509 

35 10 
35 11 
3512 
351 3 
35 14 

• '.'$R ER F' PRC GR AN PAG E 48 L I S T l t-l G P A G E 

LDA 
JAN?. 

"' ) ' 
.J ' \ 
PRL 40 

····~-- ~~ ~~············· ~ ·~·· • ND GLOBAL reB TEST U=SI • 
~~~-~~-~~*··~···~*~····~~~~-· PR U3 5 LDX V$LU T1 

PRU40 

LT!A " .. ~ .:;_ I ,Y, 
~ · - Y> ..,J. • .., IJ 

"' •.. A ,..; ~ j 

JAT'I Z 

LD A 
01-:A I 

<;• ... "' v • H 

!. [I A I 

'STA 
ST A 
L n >~ 
S TA 
l !I X I 

LDA 
JA 2 

TXA 
S T A 
L!lX 
... T" ,.> I i'" t 

r•!tJVB AX 

LDA 
OR A 
... T "'· ...! . ; 

' D ·' '- H 
J SR 

;'": AV E+~5. B 
RH W 
[ R-1 

n·::; 
:)! 400 

J OL NK ,J 
40 

•·I:s·z ,B 
1.RSl11:1 
' .-, -:· ,-. B B ·~ ' .... , 

" v 
J ' , .. 

? T !=-C B 

c: 'J 
~J ' ...... 
c· R '-..,. '+ 

ADF CBtB 
ANR t,B 
ClDFC B,X 
lO !_NK, IDLNK 

c .·. I '' •.. _._., .. 

T E -~ ... .~ t GLOBAL FCB ENAB LE D 

GET SI ASSIGNMEN T 
COM PARE ~ITH L. ASS I GNM ENT 

E R :~ CR 4 / RMD F I LE NJT OPE N I 

L - SI 
MERGE J OLIN ! S KE LET ON CON TROL WORD 

lOLiN K CONT ROL ~ORD FO R SI ~ C B 

AL S O P HYSICAL BUfFER S IZ E 
AL SO LO GICAl. BUF FER SlZ ~ 
POI NT X AT ~SF OR T ID DATA 
S ET RECORD S ! ~E DCB(O) 
POI~T X AS ~~ GLCB~L FC B 

ERROR 4 / RM C NO T OPEN I 

GE T FCB ADDR ESS I N A 
STORE 
P O!tl i X A T V$ FORTIO 
SfPR~ IN VS fOR TID 

BLO Ck 
40 IJ ORDS 

MOVf IO LINK COiiTRtJI_ WnRD TO VSFOR TIO 

-~ E ..,. 

~· ' GLOBAL FLAG 

pu s 1-: !OLINK OP 

, 

' 9 4 1 / 

V2 

V2 

V2 

V2 

V2 
t J ..... 
y 0::. 

t ' .-, 
y 0::. 

V2 ' , .-. 
YO:. 

07 
,..~ 7 
' ' 

t ~ ... "' 
r- 7 
·' •) ~ .. .. 
0 7 
" . ' '.) . 

. -, 
1.- ;' 
I . . ,. . / 

.. , ., 
' ' 
. . , 
l. ,-· 
.- ~ . ' 
~ -~ .. ·/' 
('• :-
'J ' . ' 

(l7 
(•? 
'· ~ .J I , ... . ' ' 
i) 7 

(1 7 
r, 7 
'• 
"• ..... 
. ' . -. . ' ,. 
( • "'? ,. ' 

251~ PRUSO POPJ EX IT rG o? 
::0 4 3 1 2 1 050 6~ (4 

'.:0 4 313 
004 31 4 
O'J4 31~ 
~· J43 1 6 
·i n ~ ~ 1 "'? 
OJU""T - ' 

.... " .1. ":." ~ 1"\ , . . ~ t-i.l 

. . 1" "'"'1 .. ; ... -·r ..:1 C. 

"') 43 22 
G 0 432:3 
• n A .. , ':::' -t ....... ~'- ' • 

0012 2~ 
~') 4326 
'J043 2 7 
nn4 -:--:-o .• OJ ._, .;;J 

004331 

"04":'"' 4 . -· ..;, 

00 4335 
!'1" 4"'":' 6 • ~1 ._ ...... 

''0 4337 
:: 3 43 40 
0') 434 1 
:.: 04 342 
."; . ii ·:; .. -; ? 

-· ~ ,.J ~ ..-; 

00 42 72 
c oo cor. 
000 0 00 
000000 
000000 
000000 
oooooc 
GOO OOO 
ooococ 
r.04 32<:-

004 32 5 
1417 20 
000002 
0 0 0002 
0048 74 
003 40 0 
00041~ 
" 7 71 ... 7 "' ... ( (' 

00 4 334 
0000 5 C 
!JCt 0 0 :5C 
000·1 5 ;:1 
000102 
• -, "'? ....,. • • • . ... 
! f'((,' i 

000450 
00007 4 

E 
A ·-c. ·-c. 

E 
f. 
E 
E 
R 

A 
r-l 
A 
A 
A 
A 
A 
R 
A 
r1 
A 
... 
A 
A 
:~ 

3516 
3 517 
351 ~ 
35 19 
3520 
3 !.i 21 
3~ 22 
3523 
3~24 
? cr c~ "'1 
-.J -· ... 

.... 5 ..,.., 
..;) .:, t.":. 
~C:: "='~ 
~· ·-· J o.J 

3531 
3535 
3536 
~c - ...,. 

~ ..J .• :u' 
":'W. ~':! 
-...~- '-'"" 
":'0:: 3 "' ....,,.., , ~ 

........ 0 
~· ,J .... 

3541 
""'4':) ..:• ·-' L. 
3~43 
3544 
354 ~ 

- . t:" &:' 1 
~· J .... 
... c;" c: ~ 
..:· ·-· . . J " .. 

- . ec.-4 .j ._l ;J 

3555 
":'"""'6 - · ..J ,:J 

3558 
"5 • . ~ 
.._. ' ~ ·' 
3560 
- <: - 1 
:.; ·-· $.) .-..... r-. "j 
• j .__, - '-

r, t: ~ ,i_ 
..,:. ·..J u ..,.. 

8:::.65 
3566 

·······~*-••*•··~~ ~~ ···· • GLOBAL FCB PD l~lE ~S • 
••••••• • ~•••~•• ~ *r~•* •• 
PR UASI PZE ~ IFCB 

nr. r,., 1 
.A) • .. • • 

PZt:: 
P .. _, ~· .._ _ 
P - -r . ..... 

p ZF.: 
P , .... ' . ··- --
0 ? f" 
I C .. C.. 

'"" ~ ~ • "·· c.. . . . 

? I FC B 
L tH=· c s 
P.I c.: B 
.-.u r--:: E 
... .,... .. . , .... F. . .. ~· .,; ~· • ; _, , .,1 

Ci U F C B 
•: • •1 r ! .... ~ • •.J r""' &; 

P R U G T P ,_: E • 
I!W.Ill!:.:lll!lf!'-'l :r. !"'lll! •• lJ. •• 

~ DEVICE i ~BLE ~ 
!II! !II ~ Ill! ll! ll! ll! ll! ~ ,;. :l ll! • ~ "' • 

PR UDTB PZF: =" ,. ,,-r,.., 
•• M ol.._ 

DAT A 
n~T~ 
f ! f1 T A 

r• ' .- -,_._· r_ .... 

. ,-. .-.. ' .. ;-
~ ·--::> .... 
.-, , . .... ~4 
'• ' .. ·-~· ,. 
(' 3 400 
c 4 1 ! ,, ., .... , 7 7 ,, ,, .. ,· 
w . ~ 

·' ,-t •• .. v 

1 I ' '· . 
4C ·- 3 F'A 
~. 6 

• - . 
, •• • : 1"\ ,... 1'\ ... . ~ ~.· '"' 
;. c: 

S I ( 
SO( 
~I .-' . 
1. 0 ( 
B I ·: 
B!J ( 
, -:;: ( 
• ..; ·-· ·. 

2) 
4 ) 

.. ' t · ) 
·:· "t , . 
p ... . ' 

I.J- 0 ,- ~l ·., .. . ,. 

P O( l C) 

GL03Yl FCB 
NO s:...:i.t: AL F" S B 
G• o:.r ·' ' '- •.. ..., "" 
:-; ' 0 .., ·~ : -·- ..... '-
Gl o 'l:• '>' 

.1;• -. • 

r:; L a :t.:-': 1_ 

GLO?. :: L 
G L 0 E -:. L 

.... ,.. ... 
i ._, L 

n.:B 
F C .B 
FCB 
F .-· o 
~ .> 

rc:e 

l '':'f ~. C"HA 0 ~-~ .::. ,·, ..... ,-. r· . . .... IIEVIC E 
• ,.. !,) , -,, 
• c 1' . 
I l p o . "'" .;) . • ..;, i .. 

• T ""-·· • . . -

"" O ' ] "L . .:.. ; .. : U~II T HD ICATC R 

t!AM E 
V2 
V2 
V2 
E. l 
£. 1 . ' -. ...... -

[ . t 
!., ) ~ . ~ 

lf. , : * • lr. "' • " '. 
ll! 

• ·r ••~•~ • ~ ~ ••••• ~ •••••• ~• ~ « •~••• ~ ~~ ~~ 2 li! S ~ ~• • •~ •~• v ~ •••••• ~~ •w ~~ 
~ 

~ p D C E S 
!!;! 

R ;: . ·, 
" D / !...!R IT 

lll FUfiCT i.~Hi : TO ~ ..-. · · ·-· E-s ~ :-.:; u '-' ~· THE -<- T· .. r :=-r-•r· N r ~ • W P'1 •• I ' • · ..- • 

~ 

lf. 
)l 

:.: 

• • 
lf. 

't' E NTR Y ~ 
:. 

"' '* 

~ !:: fi D(U) 
~? ::. :··=· .lH u , r > 
:.· ',• ~ ,. f. ( u ) 
l •:;: ;: TE<U ' r > 

D I R E C T ~· ::: ._1 11 ~: BE 
RET URN ADD RE S~ or P~ R A ~[TER 
~: t: T U R N ( 5 ) = 0 I ~ U N F" 0 r< !1 !'~ i f [ D 
U~I I T = r QRT RAH UNIT N U MB ~ D U 
T£ MP - a~ = CRD REA D 

C:WR I-IRilE 

Li S T 

r ·- ( l,l 

lt ~ •• ,, c:. . 
I I .... , ~ y c .. 

. .. ----~-~--.. - - -...- ·- ~·--·· -...... -..... - · ... .. .. .. -~ --····--· ·- .. . . . .. ~. . . .. -----.. . .... .... . . . . . 

:; ~ . t 

ii/ 

.--. 7 

. ? 
• 
7 . . .. . 

~ l , .., 
o, I ,, --. .. , 
- -· .. . ... 

/ 
• 1 .,. . •' . , 
.. . .., 
·. ' 
I I , 0 

• 
~·· ? . . ., 
. ' 
't -:• ' .·· 
)/ 
" . ' .,. .. . . -, . ·' , . -. 
f• 7 - ( 

o) ,7 .. .. 
.. -. ' . ..., . ' -· .. 
: : ~:> 

~ .f i' 
(• "':"' 
~ . 
,., ? . .. 
., -. • . ~ 
' ' . . 

.. , . :' . . 
~ .· 

? .. .., 
• •• 
L' .... 
. •. . . 
... 
... .. · . 
t. ;: 
I ' _:,. ... 

03484 
03 48 5 

0 3 4 8~ 
034 81 
l .. , •:i 4 Co ·j - ._. ·.· 
0 34 8 ·j 
0 3 490 
1) 3 4 '31 
03 4 '32 
U• "=' 4 a · .. 

.... ~' J 

03 49 4 
0 3 4S5 

,.J ., 4 9 ~ 
oJ - '-' 

0 3 49 i' 

03 498 
0 3 49 9 
U- ·:. c:- rl t'l 

· ~· ... •·-· 
0 3 50t 
U• ·: · 5 u·· -:. 

'OJ " ~-

O"'"'n·" .;. ..... .. ..;, 

03504 

0350~ 
,-, ·:> c:- 0 c:: v .... ..... ._ • 

0 -'j r:'o ... -, 
w ..J •J I 

O" "'n"' ·=· ·-' . ·:) 
0 ":• c ') <:j .... .... . 

0 3 5!:) 

0 ~ "') 1 c , 
o,J .... .... ._, 

0 3 !:· 1 () 
0 3 51 >"' 
0 ...... c::' • .- • 

.j _, .i. ·: -

n ""' C"<f ... -, ..J~: l 

r: " ,1 t:- ·=- ' i '-~--' ·''-· 
r· ~ c:- ·..:_.._ I 
... ~ . ) L-

o":' r.;; j :;t 
.... - t- , _ 

· , ... , C' ·;::. ':'• 
... .. . .... t- •J 

{I ·') ' :' -.:) ·1 
••• -· "'' L. .. 
r"':\ e -:: -. .......... - -
"' ·-::· C'' ~:·· -v .... -; ,_ .. 

I"J ~~ G ' -"\ . , .;, ...... .::. ... 

ra "=' r;:· ·.:· ;""'; 
U .._I .,J l. o 

:.., ":' '=' . ·:· r, 
.. ... , ._1 ........ 

n -:c; ·~ ~ 
• .. · ... . - .... 

r: -"':· t::' ·-:· • ;:) 
J ._, ·~' ._ ••• • 

f) .... ...: c; "':• . 4 

. ·- '- ·-
(.! "~ · - --· I , o-, ·.o-1 

... •• • > -

(f ·::· ~ ·-. i: 
.• '• ...... ··-· ',J . ..... , .. . -. . 
· ' .;) .. ) -.~ . .. 
., "':- c..: . ·' ·-' • w ._. ._, • J 

... , -'7- -=:: • . • ... t .... ... ... ,• ··-· .. 
"'! ·:· C' .... ~ . 
I,. ., • • .,.t " ' • ' 

,... '.· '" 4 1 1 ... """·-.' 

,.., -:. C' -1 -~ 

• • ·-· -· "' t. 
"' ~ J'; .. .., 
·,I .:• .• t.y • ·, 
.I • •','\ "';.. ·"" ~ . .. , ·-· ,. . 

"' ":• -=: .~ . .. ..... ...... t • • 
{ .. ./' I -. Fl. ::o 
t """' ._ I-. • 
.- , ,..., .. ~ ... •.,j 
_; .:;, .._; Li- ·~ 

f. ~ ~ .:1 •1 - .. ... . 
~ • ~ f"' l:' -, lJ .,, ._1 ., ,I 1_, 

IJ' , .,. c-: ~ I 
. .. . ,J . J '• 

0 ·:> 1:"' c ,..... 
._ ..... ..... . 
.. , ':• t'' ~ "" 
• • I · - ' ....,. _. 

I ' .... t· 5 ; . . ;,. '··' : .. 

.. , ·j c ::: .::.. 
... oJ • • 1 ..) • • - ... ·- - .... 
' I ' .. • • I '" ' • • • .... .. ._. ~ 
1 ... ". • 1':"\ c : :. .. .. . ·- ·-' . ., 
U... ·";. ~ ~ .:, 

• • • : ..... ....J .... 

f .-. -= .· ... .I .• ') ._; b ;_ 
!"• .-. -=· /' • 
. • .. ) .... '01 

•j :'35 6f' 
.-. .-. ' c:: '-< ., .. -· ._. 
.. ... !;' .. ... 

IJ ·: . , f-. •··· ... . - . 
· • ;;..M-00 

:,1 :·.: J 6 ~ 
,, ··~ r:' .. • 
••• • • _1•j',• 



~.2 VORTEX LISTING YSRERF PRO GRAr·i PAGE 49 LI S TiNG PAGE ( 8 4 2) 

G04 344 
·) 0 434~ 
(· ·~ 4 ') 4 6 J.., .... 
0 0 ·1347 
1) 04350 
:_; ~)43 51 

004352 
004353 
::: ()4354 
01)4355 
004356 
:::C4 357 
:) 043 60 
00436 1 
00 436~ 
00 4363 
004364 
0043 ;~ 

004366 
IJ04367 
004370 
')043 71 

016164 A 
140471 ~ 
004250 A 
056104 A 
0 0 1 0 1 0 A. 
00 4 353 R 
010432 A 
1104 31 A 
056154 · A 
036151 A 
01 5 003 A 
t4042e A 
001016 A 
004366 R 
0:561:5 2 A 
05615 3 A 
001000 A 
004372 R 
0 15.0 0 7 A 
056l52 A 
015010 A 
056 15 3 A 
00 437 2 R 

004372 0 1500:i A 
00 4 3 73 0 5 6063 A 

004374 10~02~ A 
004375 003720 R 

O'J43 76 
004317 
') .')4 400 
00440 1 
004402 
004 403 
00 44!14 
00 440 5 

004406 
004407 
004 410 
':'!)11l,11 
~: 04412 

016 063 A 
00101(1 A 
0 044.02 R 
0 1043~ A 
03601 5 A 
11 6167 A 
11610 <'!- A 
055104 A 

0 16 154 A 
055154 A 
016 15 2 A 
0551 5 2 A 
016153 A 
0 5515 3 A 

004 414 oo5oo1 n 
'104 415 0 5602 F. A 

3567 • * 07 
3368 II! EXIT : READ : 1S T RECORD READ ~' 0 7 
3569 ,... ~R ITE: .OU i"F' ER CLEARED *- 0 7 
3:570 "- FRMT = ADDRESS Of FORMAT STRING * 07 
3571 • ;J IF' UNFORMATTED lf. C;' 
3 ~ 7 2 !I! X F F L =· 1 PAR AM E T E R X tc:: ~ EN A E L E D "' (! 7 
3 ~ 73 * I!E MWC = 0 = COU FI T OF !~[lRDS REnAINING IN LIST ITEM * 07 
3:574 w. UN F'CRM I't T TE D: DIRECT TO Jl.O * 07 
3 :i7~ ~ fORMATT Ea : DIRECT TO FRS TO :TART FORMAl SCAN ~ ~7 
3~7& ~ IDC ONT =: IOC CONTROL WORD * 37 
3577 ,.. * 1.)7 

3578 · ·~·-··~* ~*····~~~-······*••~··*~~·····* ~• ••*******-•···~- -~ ···········* 07 358C P ~ IJ LDA TDlP ,B GET UP 0? 
3 58 1 ~U B CRD V2 0? 
3582 LRL~ S POS I TION READ/WRITE FLAG C7 
3 58 3 srA IO CONT•B FOR IOC CALL CON TR OL WORD 07 
3584 JAZ *-+3 V~ 07 

03S67 
03568 
03~69 
03570 
03571 
03572 
03 !) 73 
035?4 
O ~C'...,I: 

.j..;) ,.J 

035?6 
03577 
0 :~ 578 
""'-=-a· IJ,)-.J U. 
03581 
(!3582 
03583 
03584 

3 ~85 
3586 
3587 

LDA 
ORA 
ST A 
LDX 
LilA 
5:' UB 
JAN Z 

J..l RS 
Bf <;; 
RWFL ,B 
t.: ET URN•B 
3 , X 

SET WRITE I:IT 
SEI FI LL FLAG 

u ~· Y- 07 03585 
07 0358f.. 

3588 PRWO~ 
3589 
3590 
35 9 1 

3592 
35 9 3 
3~94 

359:5 PR~O 
3596 
3~97 
35 9 8 
35 99 PRW t. 
3600 

3601 

3 6 02 

360 3 
3 604 
:3 605 
3 60 6 
3607 
3 6 08 

3 609 
3610 
3611 
3 612 
? 61? '"' . ...., 
3 514 ..., ......... 
VO J.'-' 

36 1 6 
3617 
3:5.t8 
361'3 
3620 
3621 
3622 
3 623 
3&24 
""'2 .. .;,b_ .... 

36f~6 

PRIJ2 . 

V t I 1 
i'IIJC 1 
PRJ.l 4 

. . .. . 

S TA 
ST A 
JN P 

LDA 
~T A 
Ll!A 

.. $TA 
EQU 
MO\I XAB 

t-US HJ 

TZA ! 

LDA 
LrX 
OR~ 
ORA 
STf"l 
f·1:J\~·~ AX 

LDA 
STA 
L Ur-1 

IFF 
tiUTD 
IF r 
GDTO 
TZAB 
I " _.., 
1,. J.' ., 

JSR 
r~ D D 
rAR 
J .... -~ ....:. t\ 
cor; T 
C(Hi T 
ZA :S 

TRA:S 

TWO 
r' ~=: w o 

RETURN+1•B 
RETU RN+2•B 
r· R w 1 

7 , i< 
RETURN+l•B 
s ' ~< 
k:E:TU RN+2,B .. 
5> FRMT 

F" RMr,PRW2 

. - :B ~ 12 
' :'Hil"dh ·:s 

UNIT' ,B 
I r;:.:: 0 I'IT ' E 
IOCO NT•X 
rw rL, RloiFL 

RETURN+l•B 
RC:TURN+ l,X 
R r. T !_; F! N + 2 , B 
n ,.-..,. l ' R tv + ,.., '' f'=; ,., t I 11 C.!l .<\ .... .. c . ' . . 
:w c 1 
V I J. 
·n I 1 
Q! OC r P RW4 
::l P :.:; F , B 
TF.K , X 
PisS Z,B 

T.l:lK •X 

ilF'P T 

t:'I'F L,Lf',PRW6 

IN I.fiALIZ E READ/WRITE FLAG WDR~ 

GET RE A D/~RITE PAR AMETER COUNT 

WAS rROGRAM CO MPIL ED WITH 'G' COMPILER ? 

NO. CL EAR 'E ND ' EXIT t'{DDRE :~: ~ 
CL EA R 'ER R' f.X IT ADD RESS 

PROGRQM WAS COMPILED BY 'G' COM PILE R 
SAVE 'END' EXIT ADDRE SS 
GE T • E'RR I ( ~~ I T AJJD~ ESS 
SAVE 

S AVE FORMAT STRING ADDRES SCO If NON E) 

PROCE S S FORTRAN UNIT ~UMB ER 'v'2 

IOC :>:IJ DE I ... -~" s ·~ .,) I BIN~RY FOR ~NFORMA ·, ··rED V2 

IOC t:O DE I~ AS CII FO R FORMAl.I ED 
PO ! NT X AT vcrORl' I ~ DPTA B ~OSK 
ME ~GE IN LGGI 8 AL UHIT NUMBER L 
MEr G~ IN RSr~n/~IRITr: ~ I T 
STO RE I N Vst· o~ Tl O 
MC~E FLRG ~CRD TO VSFORT I O 

MOVE 

AL11C 
YES 
TC:ST 

RET URN A~ DRES $E~ TO V$F.r RTIO 

~ NT R Y FRO M BAC KGROUND 1 

BUFFER START AD D~ SSS 

TE ST BUF FER END AD D~ESS 

'i 2 

PD 
PD 
PD· 
~D 
FG 
FG 
FG 
FG 

u~ 
y '-· 

.-. 1.,. u· ,...; c: r. -, v .;:,._t.::,Ot' 

~7 03588 
07 0358 '3 
0/ 0359(1 
')i' o3s·:n 

0? 03592 
07 035'33' 
0 7 03594 

0 
.• 
/ 

07 
0 7 
1'\ ~ 
•,, I 

•1 7 ' ( 

03595 
03596 
.0 3 5 9 •7 
03598 
(:3599 
03600 

07 0360).· 

(17 03602 

07 
07 
i.Jl 
C7 
ii 7 
~ . 
07 

•' . .., J; 

0? 
01 
07 
0 7 
·," '7 
' ' t"' ' ,1 
' . 
J 

.. , 
I . / ... .. 
• I 

03603 
03t.Ot; 
03 6 0~:: 

03 60 .:, 
!!3 607 
0360:3 

03609 
03610 
0 ':1.':1 t 

...., ..., " .1. 

C'?Cl~· o) '- ' Q ..} 

03F.16 
n-:>-:1 ·-' 
1.1 '-' r,:o ,. 
•1 ":' " 1 ·~· •J-..I~ .'.J 

0 361'3 
0 3620 

l'! , l "~ ~·~· • '.J ..:• C • ,;:. .L 
•, . ~ 
./ 

F G ... ·~ 

~ .' 
fG .•. ..., 

'• I 
.... ";; L ~,j i.J ..... C'• ,_ • 

CLE~R BUF'f SR CHARA CTER POINTER n ., . ' 

I 0 .- I c 1 ' < '- '..l < • r-t ._ F ILE ~· Oi' 
0044 16 016154 r1 
"~4417 006441 A 
0044 20 00 4 42 4 R 
004 421 03 601 0 A 3 62 7 Ll)X 

KO\IB AX 
ADFC B,2 
PBSZ ,O 

YES ', .. ., (' "':'• L: ,, " ;> 
'-' I . ...., ~· •- / 

0 044 22 0 1-&1 4 3 A 
00 44 23 0:55000 A 

004424 1 05025 A 
00442 5 005174 R 

004426 
004427 
00 4430 

004431 
004432 
004 4 33 
004<13 4 

01615 ~", A 
006451 A 
0 0 4-~~4. R 

10 !i0.2 5 A 
0 0 0 1 1 (, R 
00 1 (106 (.l 
Q46J 21 A 

3628 

PRiol6 

3 6 30 

36.31 

3632 
3 6 ·3 3 P R 1.!1 0 
363 4 

PLIS HJ 

T R r-H: 

PUS HJ 

DATA 
I I'IR 
MDV BAB 

RFL 

r: I . B 

0 \0(1 6 
U?EC HO,B 
I. Q S L ~ LRI.IC 

.. 

SET FCBCO) = P HYS I CAL BUF~ ER S IZE 

REPO S ITION FILE 

'1' E " .. ~ . CL tAR BU FFER 

S KI P 
B U~P LOGICAL RECORD ~UMBER ON 
UPDAT~ LRWC fCR SHORT RECORn 

--- - -· - ---- -·-

READ 

V 2 

V2. 

V2 

V?. 

.·. 7 ,. 0 ~ c. 0 :·, 
.... o~;t-

... , 7 "• .~, ~ -":• ,-, j"' • \1 • .;) v y ._, 

01 

07 
(l7 
(I ? 

0 ...... - .... 1 
·-> 0 ·.> 

0 -~ " 3 ·::> .. • 0 ·~-

03633 
(J ?i.: -'J.l 

... "' ._. '+ 
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00 443:1 
00 44 36 
004 4 37 

(' 04440 
00 4441 
00 4442 
00 4 4 4 3 
004444 

;~ 04445 
C0 444 6 
(: 04447 
"04450 
00 4 451 
(:04452 
'3044:53 
;) 0445 4 
00 4455 
00 44 56 
C04~57 
::;c4460 
0 04 4 6 1 
U• O't..-! "'6 ~ v . .,-.,. ~ 

~:0 446 3 
00446 4 

OO (I.46::i 
l'l"4<l5£:. 
' ' 0 ·~4 67 

004 4 70 
004471 
""4 4 7 -=> \,oV ' ~ 

00 44 73 

::l!14 •'i74 
~!J 447:5 
C0 4 4 76 
00,~ 47 7 
(:0 4:50 0 
J 0 4501 
0 0 4:5 0 2 
:J04 !103 
~ J 4 504 

;':1 4:50 5 
0 0450 6 
.~. "'"'~-o .... 
lJU~ ..... 1 o' 

1)')4:510 
." · ;";,<C t < 
... oJ ....,. ·J .i 

''n ' "' 1..., ll • • ,.,. .._1 c; 

0045 1 3 

::: 045 1 5 
C'0 4 5 1 6 

Oi61~Z ::.t 
G$6123 A 
0 4 617 2 s:l 363 5 

3 63 6 
INR 
T ZA B 

Xrr L,B . 
F~M T ,UID 

EN ~ BLE P~RAMET ER XFE R 
PR OCES S UNFORMA TT ED I / 0 I F 

01606 3 A 
001010 A 
00~701 !?. 
0 01 0 00 A 363 7 
000377 R 

J MP E X! T TO F ORM:=l T SCAN IF FO R~H1TTE D 

016164 
0 0614 0 
00 0 022 
00 425 0 
056 10 4 
0 0101 !) 
00 44:5~ 
0 104 32 
11 0431 
1 1 0434 
0561!54 
0 161 6~ 
14 0 4 2..'. 
0561€c<. 
00 1 000 
oo4 ~.;s~ 

0161:54 
1:50443 
0:561:54 
03601 !) 
0 1501 4 
150457 
055014 

01:5015 
05 :5 003 
036016 
0 1~ 10< 
11 0431 
0551 04 
0 1 0464 
00 &:5 0 ~ 
004:Sl~ 

0 161:54 
0 0 6 41 1 
004514 
0 36 0 1 6 
0 1 5104 
150451 
05 5 1 04 

F': 
A 
A 
A 
A 
A 
~ 
A 
A 

A 

~ 

A 
A 
A 
A 

rl 
R 

A 

..... 
h 

• ,., . 0, .. ,., 
J. u ..J . t:." ._. ""1 

056164 
00:5041 

A 

363 9 
363 9 
36:;C 
364 1 
3642 
3643 
36 45 
36 46 

3647 
36 4 S 
36 4 9 

3 6 50 
3651 
"6 ... " .,:; ...,) c. 

3653 
3654 
365 5 
3656 
36::51 

365 8 
36 :59 
3660 
3661 
3 662 
3663 
3564 
3665 
3666 
3 667 
36 68 
3669 
3670 
367 1 
3673 
3674 
367 5 
36?'6 
3677 
3 6 7e 
367 9 
3680 

368 1 
3682 
3683 
3 68 4 
36S ~ 
3686 

3687 

EJE C 
••~•~••• 2 ~ ~•••••••~•~••••~r.•••• ~••w • •• ~ •• ~~ ••••• ••* *• ~ •lf. lf.~ • ~ •••••• ~~ !r.lf.lf.Jt. 
~ lf. 

• P R D C E S S D I R E C f A C C E S S C P R ~ ) ~ 
!f. ~ 

•••••••· ~ • -•llf•*•••••••••••••--• ••~ ·-•- -w ~~ -----~~ · M~-~•4 ·· w ·• • •w---• ··• •-~~ Yo ..... ....... ~ ;..,. 'l"'": ;'I'; . .... . ;9: Jr. ..... :It ~ ;or. ,., ...... w. ~ ;.,..; ;op; ... H; : .... l'l"; ;otl{ ;.,; ~ w. ~ " .• ;'!"; ~ ;"!"; l'l"; w. ... . . . ~\ :rr .~ ;op; ~ ;-,<, ' • ;flt: ;>!It ;.,.. w. ;"' .!r • • • ~-= ,,., :-'~ .~ .............. :'t"; ..... :e': "" 1r. To ~ '" 

r"\ ~ \ol 

r ~ '"' L DA 
SuB I 

LRUI 
S' l A 

! ,... '? 
~H<. 

LDA 
:J r~ 11 
a ~" r<.H 

:~ TA 
LDA 
SUB 
,. T ,., ... ' .... 
JMP 

'E ... "' ~ I ' 1' 1 .- , Q 

r: RA 

s 
tncr.nn .B 

:~ W F' L ' B 
T t:: MP , B 
E:!GH T 
T£MP ,B 
:-'R!J O~ 

PO S! TIDN R E~D/ WRITE FLAG 

... E .. ..> I 

SET 

D .:R E CT 

' . .. r· 
' J R E A D / W ;"< I T E 

..-' A.I L. U 

t::J EC 
•••••••~~•••••• ~~•••~•••~~~• •* •~ ~ w ~ ~-· ~ ~ w ~ ~ ~~ ••~•*~•• • * ~~ ·~••••~~ ~~ •••~ . ~ 

• • 
P D S T B U F r E R ( P S B ) 

• FUNCTIO N: TD WRITE OUT BUrrER TO RMD 

.. 
• E ~n T 
• 
:?. 

• • 

AD fCB = 
? CI(13 ) 

IC B QDDRF. S S 
= PHYS I CAL RECDPD 

BUFFER WRI TTEN OUT TO ~ M D 
RWF LC BIT 1 ) = rCBC12)( ?I 1 

NU~l B ER 

1 4 ) ·- 0 PO S T BITS --

TO BUr FER -.. ·. 
" - - - ... - "" - .... - •• Ill ... . ,.. ................ .., -- w Y! - ... ~ - >< -,.. - "' ., "' * .. , ... * - w ... ~ "' .• ,., ~ "" ~ "' - "" ~ - "' "" - ... * ~ ... ~· ... - ~ . . ,"!l'. 'II". o'P _,., JP; M. .,.; ;'!"; o<f> -"" • • ~ ·• ,., ;-., ."1111; W. ."'Il; •~ • • • , o9'1. . t •• -. · "' W. ,-. r .~ • • V •• Y. ,-,... · ·• ~ ...... • ·· .~. ,,._ ."'t ; .._ ~. ''\ , :-. ~ .,-. Jilt ~ ;.-, ~ • • -.p-••• •• -,.-, ~ Jr. ;?. 1'fl', ff, . y. ~ • .T. \ ..,., ; .,; •• · ~ 

PSE Lt A P~F" L,B 

• 

.... ·· '. ,0 , p .. " H .- :< 

$ T ;~ 
I T'> • ' 
'-· i.: . ... 

~: T F'• ' · . 
!•101/X AX 

, D., ·- ( . 

STA 
I ,, <~"· 
i- J.J t'"i 

• <(:- F _, ...;. . 

T ~A B 

f 

,.. ..... 1 I 
i .. .. .. ~ - ' 

n:JF"C B •. JI 
l 2, X 
F .· Ufc' 
1 ?. , X 
! 3 .. 3 

r: ~: R B • B 
IOCO NT,X 
~"" a .., ... 
; ccn Nr. x 
CID 
P$J , x 

R ~..: r 1. , w R , P s B x 

C ' ,. " r:o "-' ,_ .~ .:. 

C L ': r: R 

PO S T 

C• 0 •':' T 
' -· 

'P 1 ,.. .... ' 

t:· .. ·,· 
'-' .l I 

r iH"'~ ... . ._ WOR D 

I N -~··r,< < ':>) 
,o_.. L"t.'-

LOAD OH'l'~ "':'f"'""d If .,,..., ..._,,, ,_ RECORI; ~,1 U M t> ~· <:• 
, , ll.t"•L-1-.. I tiT 0 

P n -;-..:- v 
..... .. i ' • • ··, AT , . .• ~· !JR r r •· }...,.• , I IJ 

,.. #- T 
..>1:. . ~lR ITE n ,. .... 

,r;. ,. ! IN 
0 U"H' I , ) j 

WR IT F. 

E " I ~ . .. , f 

r/o o:--
our E::.;F· ·~E ~: 

C ~l ""' •.•. i H ·~ J • ..:. 

t _t ~ r :! r· y ... . • .. ..... 

BL n -•· t. t .. " 

CliN rF.: J I. WORD 

'I c· 

V2 

V2 
'·~ \' c. 

FG 

368S.:'' 
3699 

LD X . - ~ 

L. ~ H 

t'; t ' R :S , B 
l r-: r· . "' T " iJ ... . u ., ' ;--.. 

P 0 ! ~i T V .;. r 0 R T I !1 D A T A B, o·-•-·- 1__, ... 

36 90 . 
36 9 1 
3692 PS :S)( 

1:~ ~i i~ 
'(' T , .... 
...,;. ' r1 

P UP .J 

~EC 

... -. 8 ~ . ,, 
' ·· • r·· " r·• T " .• :, t ... I~ l ' h 

1-• • - l'o, f"'o 
... ~ r. ··. : :. 

EX .~ i 

I I <'• T T .-
• .,. r;:_ J.i• •• .... ,-; ~; T t:• 0 L t •• . .,~.,,['_ !'r'IC:· -J .... "-~ '' · 

3 693 
3f.;9 Ll 

·,' .. . 
1< J! ~ •• • '!J.Jl 'I' '"' 'l' •••• !"' ~ 'f. >r. *. ll ~ '*' It! '.e * * * !f. 'f: ~ 3:!: l: il * ~ J'i Y. :J t: .~ ·~ ~ Jl.' J! J! ;J. *. .:.: :r. • lf. K 

..... ~ ·~ c.· ..:.o.;.:J 
...,. ,. •'""'(. ..:.v :r:-

!f. 
p u ·-·:lo H / J :.,; t1 p ( s. ...1 

3697 
3698 
369 9 
3700 
370 1 
~:7(12 

f U N C 1 I ~ :·1 : TO ::;rr~ ~K 
ROU i' l N[ 

RET U R :·1 A D IJ r ,.. •'· <"· r ,-. . . c. . . ._ .. .:.. ·~ r1 c• <-
. ' ~· ' 

"' .•. E I'll R '¥' : 

3703 ... 
370 4 
3705 
3706 
3707 '+' E>< JT 
3708 ~ 
3709 :t~ 

37 10 • 

• • 

= --
RET URN ADD RE '"<::: 
CA LL ADDRE SS. OR 

• G E. 
• LT . 

0 1 0 0 
(1 1 0 0 

" D"~c<"·~ ·" z ~ u •N •.. ~ .~. - .. ~ -~ (. .,... • n .l 

OP 

R ETU RN S T r~ CI<ED 
A e ADD RE S S : DI REC T JU~P 1 0 <A > 
f•,. OP : ST AC K CR B Qp, ''H~~~l C ALLED op, 

' . 
~· h.~ '~""t 
,-., ' I J. • EX I T TiJ 

•;···"'-TIM ... ' ., ' . ' ::.. , 

CALLtD 

TH[N EXI T 1·0 V$FORT ID 

FG 

..,..,, . 
~ •.. l ~~w. •••·~· · ··· ~ ~- ~~* ··~········· ~~ ~ ~ - ~ - ~~~;~ ·-~ ~ .. ~ ~~-~ ~w. ~~~~ ·- · ··· ~ ····~ 
':•71 '> -· ,. ._, PSJ S TA 1~M P , B SAVE ~XI T 
3714 T \.} "'• 

I"H 

• ·~- • •• ·- - --------- ·· 4<0 .. ...... . - ... ·- .. . --- ----· ..- .. .... - ·- ... ~--- ----~· · . - ...___. __ ·-· ... . .... 
M o 0 _.._ 0 ·~ 0 0 0 0 · ·---

··I ~ ·- ( '1 -, 
' ' 

' I ·' .; 

('-, • l' ... / 

" 7 
07 
:, 7 
'· 7 ... 

07 
."') ..., 
') ' 
f• ..., ·' ( 

'J '? ' .. 

07 . ") u ( 
. 7 s.: • 

·:! ? 
1! -:o 
•J t ,.. .., 
o_, I 

l
·, .., 
• • 

t • .., ,, ' 
f l ""J • • t' 
.• ~ J • •' v • 

,. ~ ... ( 

0 7 

(.1 7 
( ' -, 
' ' .. . 

·-· " 
Gl 
( 7 
r· '"=' \ i ,• 

1'7 
&,,1 ,• 

;' 7 
'·· . 
,. . 
r ., 
J .. 

- -. . . . . 

- '] r.: 1 
.·. ., 
-~ l 
r -.... / 
., .... . . " . . ·' . ,. 

·' 

'I -'· :1 .- -
' J • 

_.. . ) 
. . .. • 

• .t I . , . ' 
.... . ., 
-· ,. 
. ' ., . 
' .... . 
. . .. 
. ., -. . . . 
·-· . 
··: . ., 
' -. ·' . ., 
• • . , . . 
.· -, 
•'· ..... 
.. .., .. . , •' 
,.J .. 

• • 
• ·' I 

. ., 
' ; " • ... , ·; 
. ' 

--. ~ .. 
,•, .~ 

• r 
~ ' :-

• -· ,I 

0~ 635 
0 363(. 

0 .., .") ... .;. 6 -. J ( 

0 -=· .. ":' 9 ..... t. •.J 

0364C 
03641 
0 ":• .• 4 ·:; o..Jt L 

I.J '=' .:. 4 ::; '-·' '= ..,) 
, ... -. .. 4 "' 
I..' .. '} b ._1 

C:3646 

fl '? ,:. 4 7' - ....., - . 
U. -=· t" 4 .-. ..., . ..... 
01 ·:o !". d. ·=l ._. _ """T. 

L
. I,..,L_C'A 

.;. r.• ..,) ... 

03655 
0 30:.'5 6 
U 
..... , L_C' .., 

,.:; C• ·- ' ,_ 

r,'j,c.C' ... , 
v ._ • ..-,; • ._) ·~ 
., ,., .... C' '"' 
l~I..":•.J:> 
n '• ··· ··rl _I ...:· r:· b . 
036.S1 
0 ·-·r·"~· -=-:.l:oL.. 
f• .... .... .... •""' .. -.:· r:· b ._:.. 

OJ664 
(', ,.., .l.. c:. 1'!:'" 
1; ·=· r:· v ._! 

03 666 
036f.7 
,.~. L_i!: ·""• 
0..' .;.. L • Co 0::; 

0 .-. ' ,: •"j ..:· b ~· ;. 
0 ·:· .~ ., ('! ._. -· ( . 

r. ~--· ., 1 -· .;.. :::· ,· 
(• ~. t" "? ') . ..:· . ... . . 
O ~ t: .., ,<'l 

v ·-· , •.• 
r. .. ~ 0:::: ""'? .-
IJ ·-• '•-' t ,..• 

~
.-,;~r 

t ...;;, b I' t• 

fl 
... ,,_ ._ 

,~ .;.oto/' ,-" 

f:' .-, r 7 ,-, J-:.·t:.,v 
t\ ...... ~ ~ .-
,_. ...~. C• /' :J 

_, .... ··-· 0 ~ ..•.•. Ill. 
.. -.J •.J v 

0 •') " •;) ' V L• l.J 4. 

" ., (: 0 ·;.. 
!.·v~··''-

,.. ""' .C: r . -, 
..... ,:. ·-· .:, I' 

0368P 
r, "':• ~- 0 '' . . _, ... ._. ::; 

f) ":'• ( ·:·.. . -· · ... • .. • - .. 

''. .-, ,.• o""\ .• 
' I ~J 1, .. • ;7 ('• 
q.-, -:o--,; 
\,•.JV,/o' 

I'• ·-:o 0: G ':',o 
• ,l ...;; ~· ;.;o ·-· 

03 69'3 
'J '=' ~ c· '· .... ~ .. . 
0:3?(1 1 
i' '7.• 7 IJ- ·~\ 
t,.• ·-· "' • 

I·~ .-, - u·, .-. 
• ..,J " ._. 

1 o ':• - :' (a ,. 
~· ..... ,. -..· ' r 
( ' I',:• -:" fl .. -
J .... . ( •• 

.-, ·:. ·~ i": ": • . ... -· •' .... , 
03? r):; 
L., ··.:o " u· ·:·, .... . . 

"' -. -~ f u .... -.~· J. a. 
. ·, ·j "";' ; .... 
.... .... •• J, • .. ) 

•• , ·-j -.. • l 
1., -.:• ,.· .l • 

I 
I 
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')04:517 
004~20 
004~21 
004:5 22 
00 4~23 
0 04~24 
OU 4~2~ 

CU4::526 
00 4~2 7 
00 4:1 30 
004~31 
'.! 04532 

(104~ 3 3 
0045 3 4 
C0 45 3 5 
004 53 6 
0 045 37 
00 4~40 
00 4 5 41 
C0<l5 42 

0 0 4543 
004:54'} 
( i 0 4 ~ 4 5 
004::546 
0 0 4547 
00<:;.550 
004551 
G04S:52 
0 04 ~5 3 

0 0 4 5 !54 
:'0 4~:5:; 
0()4~~ 6 
00 4 5 57 
·:;o 4~6 0 

(1 04~61 
l:o0 4562 
0 04 5 63 
0 04564 
0 0 4 5 6 5 
0(!<15 6 6 

0 04::567 
0 045 7 0 

004:571 
0 0 4572 
00 4~7-3 
0 0 4:5 74 
00 4 51 ~ 
0 045 7 6 
0 045 7 7 

.. 

03600 0 A 3?15 
00~344 A 3716 
076000 A 3717 
O:i~OOO A 3 7 1 8 
016164 A 3 7 19 
00::5014 A 3720 
0 04346 A 3721 
001 0 1 G ::l 37 22 

LDX 
DXR 
STX 
STA 
LDA 
Hn< 
l.$R I=I 
J AZ 

UP S TJ<P,B 

OPSTKP tB 
0 I X 
TF. MP 1B 

POINT X AT STACK 
DRO P STACK PUI NTER 

PU S H RE1URI'I 
RESTO RE A 

EXT ERN AL RF QUEST ? 

07 03715 
FG· 07 03716 
F' G 0 7 03 7 17 

0"7 0 3 7 1 8 
07 0 3719 
o 7 ·o 3 7 2 o 
07 037 21 
07 037 22 

004::53 2 R 
0 0 670:1 A 
000000 A 
010423 A 

I Jf'lP 0, X tHl . .JUMP D I RI:::CTL Y TO I NTERNAL SU BROU TINE .; 7 

036016 A 
0 3 5000 A 
0 05344 A 
055 0 00 A 
0050 4 1 A 
036016 A 
05:500 :: A 
01616 4 -A 

0360 1 6 A 
03:5 0 0 0 A 
005344 A 
0:5!1000 A 
00:50 4 1 A 
0360!6 A 
0~5000 A 
001000 A 
0000 6 5 R 

372 4 
-- ; ·, cr 
.:;r r:...J 

37 2 6 
3 7 2 7 

3729 

LDA 
F' US HF" 

LDA 
P USH F" 

..iMP 

CRR 

TE MPtB 

CA I'f 

PUSH RE TURN TO VS RERR 

RE :;": Tr.J RE CA LLED OP 
PU SH V$FORT ! O n P 

E:X I T TO V$FCRTIO 

• 

O i" 
0 ·~ ,. 

0 7 
0 7 

0 7 

0 '") ·; <:> 4 ...,, .... 
0 3 7 2 5 

03726 
03,-' 2 7 

....... .... 9 ..:>ro;:. 

37 30 
37 3 1 

E.JEC 
·······~-~~·····~·······~··••*•*~*~~-~~**•*~*~··~·~·-~~~~~~····· ~ ~· ···· • • 

07 
0? 
0 7 

0 3729 
03 7 30 
03 7 3 1 

. -. 

3 733 
3 73 4 • 
37 3 5 • 
373& .. 
373 7 • 
3738 • 
373~ .. 
3740 !'-
3741 !If 

374~ "' 

T R A N S F E R ( ? ~< F ) P A R A M E T E R 

FUN CTI Oh : . TO PROCESS ENTRtES TO XFER n ·HA TO /FROM AN r ' n • < Ll 

ENTRY: 1-WO RD IN TE GER/L OGI CAL 
2-~0RD IN TEGER / LO GICA L 

= 2 RF.;AL 

IT I'IODE - 0 
1 --

~ 3 PO UBL E PREC I S ION 
= 4 l:: OMPLEX = 5 DOU~L E PRtCISION INTEGfR 

LI ST 

':'"4':' .._, ..- ~ • t XIT : I ti.ISZ ~ INDtVIDUAL ITE M WORD S I ZE 
374 -1 .. 
3 7 45 ll! 

3 7 4 6 ll'! 
3 ?'4 7 lll 
3748 ll! 

374 9 ll! 
'=: ?"'=1 • -. ..... 
37~ 2 ll! 
37:53 ll! 

375 4 l'! 

3755 ll! 
37:i6 !« 

1 f OR 1- WCl RD i NTEGER/ '_nr; ~~ ALS 
:: 2 roR 2 -WOR D IN TE G E R /L~G ! CAL S 
--
= 2 fOR RE~LS 

• : = 4 fOR D ~ti BLE P RECI S ION S 
= 2 F' OR · COMPL EXE S 

• = 2 FOR DOUBLE P RECI S ION ! NfEGER 
IJBSZ ~ 2 •I I ~S Z 3 INDIVIDUAL IT EM BYTE S I ZE 
ITMINC = INDIVIDUAL lTfM AL LOC ATJ ON IN WURDS 

ITEMAD 
I TEI'I WC 

- II~SZ FOR ALL J TE MS E XC~P T 2-W CRD IN TE GER/ LOGI CALS 
~ 2 FOR 2 -WDRD IN l"E GER /LU SICALS 
= ADD ~£ S! OF LI ST ITEM 
= TOTAL ~DR D CO CNT ALLOC ATED TO LI ST Il E ~I 

• 1: 7 
• lj 7 

* 07 
~ 0 7 

• 
" 

"7 ' ' 
(
. .. 
I l 

(17 

0 -~ 
07 
01 

* fJ? 
!!! Oi' 
ll! 0 7 
* c 7 

,.., ~. 7 ,.., -::. 
\) .:) ..:;,t,.:. 

0 3 -) •'J•? ' ..... ._, 
03734 
03735 
03 7 36 
0 ":I W:' .., ~ .... ( .,_, ( 

0 3 738 
0 ~ 7"':1C ... .. -_, 

0 3 740 
0 '='..,4 ' ...., ,. .i 

037 42 
037 4 3 
0 3"7 4 4 
03 74 :5 

"" •'I ., .. " ~ • .,. 4 .r ..,;; ~o.; :' u .;,, '=· 
~ 0? . 037 4 1 
liE r.•: . .- C3 7 4!3 
~ 0? 0•37 4 9 
* 07 037!;!1 .., 0 ., ,, .. ,.... ? r= -"" 
""' ~ 'J~ r .JC .. 

.w. '' 7 )':> 7C"" 
v \. '""' . ""' .:" .. c ."' 0 3 7 '5 ~· 

,; :)7 03 75 :; 
»: .... ., 0 37 56 

,., -.-=:--, 
.:J ~ ._} ,. ... - n ,.' o .... '"?C'.., 

" · "' 'J • .::. I' .J ,.. 

01 6172 

375 8 
37~ 9 

3 7 60 
A 3 7 6 2 

001010 A 3 7 6 3 
00~1:56 R 
0360 16 A 
01~116 A 
056116 A 
0 1~ 0 6 3 A 
005004 A 
001010 A 
00 4 5 G7 R 
I) 3 b ·1 1 6 A 
00 4567 R 

3 7 64 
'"'76c .;) ....J 

376 6 
376 7 
':>?6 0 
.,;t (' ~· 
..._.., ..... Q 
~ •.. 0 ,; • 

.. , .• .,.0 

.::. ' ( ..., ., -· 1 

..Jo r i ' 

377 2 
.... ..,.~~ 
.,j I t' .,.> 

3?7 4 
3?75 
""" .., .., 6 -=.. ~ ( 

0 060 1 5 A 37 77 
004€>25 R 

. I 

0~6102 
Oti611~ 
90'42 41 
0 56101 
0 05 3 4 4 
00 104 6 
0 0 46 01 

...,..,..,,.., 
• :, t' "' ~ 

3 77 9 
3 78 1) 
37 8 1 
?..,"2 ...., •' i:"l 

..... -??0? 
.., .... i' • -' ..;.; 

A 37 8 4 
A 3 78 5 
A 37 8 6 
A 3 7 87 
A :· 37 8 -8 
R 

• 

lf. ERROR S : ERZ I F ILLEGAL CA LL T fJ S I1.SI ?. t... V2'; 
, * 
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• vsr ri~ 1:0 STAC K EM PTY - RESUME E ~ECUTIUN ~ROM VS RERR srncK ll! 
------· -·· ·-···~ ·· -~·--··--·-·w~ · ww•-•w•w• w- •-w•w•-~··•w- • -•~ ;.,... ,.. """';'It"; Jr. ;or;~,......,.. , ' 1'0 .?: :.": • ....: ,... I'!"; : :9:. -. .' ~ ~ 1"1"> 11"'; }//!'~.or,:;..-;""~ •.• .• ;fo-' • • ••• '!\ Y. ~ •• • ""' •• : .~ ,\·~ ,.-., ..,. :"1'. •· · ;rr. ~ ••• ,.., • """~;or. :t; ;'?; ;(,:<, fl", .,... lK-

. A.., 
~ .. 

"- C• ..,-. •· t,.• p V 
;...; , ~ • r, ' ' " 
.~i !JPS TK, X 

RB E9 0 ' ERR OR/ VSRE RR STACK EMPTY / 
I n~T\ nA~E D~,-r~~~R a 
'- "-" 1" 1 W .r:. -.> I-.;, ~ :j , .,;. I L... I .,; 

·popJ RE ~UME EXECJTI ON FRO M VSR E R ~ 
~~~~~~~~~~ ~-!IE ~ !IE~** * *****~~W!IE!IE* ~~ ~ ~~ · ~~ **~ 
* ~~$FCRTIO S TACK HAS OP TEST l!f-4L IIl iTY * 
~-~•••~ r ~ •~•••~ ~wn~ •••••~•Y~~~-·~~~ ~ ~~·*~ 
RBE~ LDX ~lP S TK P,B 

RBE:lO 

UJA 
S:.J BI 
J A ·~ 

S L' ~· I 
.J :::t P -,n ·, . 
:- ... • .1 

L :n ;< 
'): ·; A 
~U P. 
J A;: 
l.DA 
t' AT A 
L r f~ 
.tJ A -~ 
.... T ,- , 
~ I ,•, 

T A ~'\ 
U:.' 'P. 
• . i) ;i 
.. . . ... .:, ' ... 

"' .,, 
,_l ' ,\ .. 1 

.. 
' ·. 

r;> ·~· 1: • <"! 0 . . - , 
1 l 
r: P. r: 9 0 
n ~. :"> 
~·..:· \ :0 L ~ 
.• . " ·- z;. 

TEi'lP,X 
CXF 
RB F: 1. 0 

'
'"1'='$ Tv...., . "' :., • r .. ' A 

o :. J0 6 
:; P •..; 7 K P , X 

-n -- Tvp X iJ r· ,:::.. , .-... J ., 

~EF:P. 
T F. •·1? , B 
,· ! ' ' I ... . .' ,· 

,..,.. ... 
I.J C... i 

ER POR/ ILLE GAL OP I 

ER ROR/ ILLEG AL DP 
RE:: S IURE OP 
r.:. D .. , .• ·r 
o • I X AT '/$REf;:R 
SAV L OP 

PP.F.' A t•1ETER ·:<;r<;.1~? 

I 

DI'Jl A BLOC :< 

~D . !NITIR~I 7( V S R[~R STACK 
SKIP 

PU S H V$RERR ST A~K 

POINT B AT VS ~ ERR tA TA BLOC K 
RELIJ17•n PP 
PU SH DP ONTO VS RER ~ S TA CK 

STA CK 

LllR 
• n • . ... "'' ,:'( 
~ ,, ., c 

·' !'' " ,: • B ... _ .r:lo.l'. Pu Jrq B A T •.,o ::,;:· of<: Ti r..; PP. TA B LOC K 
,:, D 1 .~ : 7 :x; A T .,_.. :3 ;( E fc' R L fi ~r r.~ B L 0 C ~< 

... ,. I ~~ 

. -. ·::. 4 8· <.: :::- ~:: r .,:;,1' - ' ... 

.-... . : .. .. , 

..;, ::; ... ) '-' 

.....,,.._ 5. 

.::; ~ ·' 
·J .:. C"~ -:') 
...J .., ... , ..... 

...... •:l c: '" ..:,. J1 .J .. : . 

3'354 
::>95 5 . -..... ., .: 
.;o :? .J .. ,;. 

l rl ,., . " 
j ::; ;;: 
.· .. '·r·~ r . v ,~ 

' ~- r\ ...} ._.,. (C. 

•T ~; .-.,. 
I d 

J ~" ... ~ .~ 
,.~ n r•" ,. . • • l 

'=· :: T U R •1 .,., 
' " '· ttJL 
~· ; : '{ I j R ~J X · - . .,,,,, .• 
~t-- ~. ·~ \.1 
1-!;:· .. , ~(\ 

·.· .: '! . .... ' 
'l •• ~. t ,• ' J 
. J ' ' ' ,. ... 

-,. ·~. t • ~.,/ 
.,1,.' • • ~ ,, 

~o.: ,. • I 1 
I ,. I -

M(l \J E 
TE

,_ ..,. 
,, i 

T£ S: T 

~-· •' l I ,._ ..... .. -
.... E..,. " R I • • !"'!. IV , ' • 

II r. .-. D 
"' ' ·' I· .. 

L T <:· ., 
! o.> I 

.. t I 

.!. ·, 

OF I: ATA 

BACK::iR OUND 

B f'.l CIC G R 0 U tl D 

BLOCK Iii JH1C KG RN D 

vc: 
FG 

V2 
FG 

V2 
FG 

ve 
FG 
fG 
r- .• 
;l:J 

V2 
V2 

FG 
FG 

V2 
V2 
'v' 2 
V2 

FG 

V2 
u ~. 
v c. 
V2 

FG 
'v'2 !1E 

FG 
FG 

V2 

FG 

PD 

V2 

V2 

FG 

. ' ~. YC. 

3957 
395 8 
39 5'3 

J sf;: - ... ., , IJ 

•:- :- ' X 
" " I' 0 

TE ~T LA ST ...... ,_D 
•v ~· o( , OF BLO CK IN BACKGRI~D 

........ . 0 .... ~ E:. 

L D ~< 
LDA 
STA 
J <'<> ... !'> , ... 

LD x 
LDA 
S :J B 
~· I J .. I ... ~ .. ~ 

rc;: T.l ••• ? 

~·it·J ' i.J J ' f: 
•• 0,1 ••• M j X' 
:l 't •''Lt ' 

·:· J.: K • X 
p "1j t;" t~ r·. _, •- ,._, 

::! P 'S T K P , B 
{. t·.t .. 1 ~· ' '}{ o l ,o .,.,,o t o 

V0 °S: TK-BA S: E 
- n ,.. ,. 0 to. . .. : 0.:. ) 
~ . ,. •.; ~ 7 

! .... ..:, .. -

N 0 0..1 E tl 0 N -· i~ C :.:. f'l T R t1 t1 T r .. 0 P I J U t·1 P 
T~ ~T NDN - R~~NlR~NT PUP/JUMP 
o r "' T ·,.-, " ~ .-. · · L ..., or •• A N ' r · L 0 C ;.( 1 ~-4 4 i 1 1"1 ;"<; o: ~ i 1 ) ~ I o .~ · ... 

COrP n RE WITH Eo ·r,·o;, 
ER ~~ R/ PR0 7 ~ C l' ICN I 

- ·---

S TAf.:K 

(lD!I RESS 
H1 BACKGP.OUND 

V .-. c. 

V2 

07 
07 
( 7 
C7 
07 
07 
07 
01 
07 
07 
:) 7 
0 7 
07 
07 
07 
C7 
... '"""! . / 

07 
0? 
07' 
07 
07 
(17 
0;' 
07 
07 
07 
07 
07 
07 
(I 7 
" .., •. ' ; . 
•j ," 

0? 
(17 
•j 1 ... , · ... 
J ' 

' I -. 
' I 

07 
..... 7 
oJ ' 
0? 
07 . •, , ... .. 
07 
(! ..., 
v ,• 

(:7 
0? 
1\ 7 . ' 
(' 7 

C7 
0 7 
0? 
t! 7 -. 
(1? 

.. 
t ; ,/ 

t"• 7 . ( 

'J
. _, . ,. 
0 7 
rr 7 
(.1? ,., .., 
' I 
~ '7 ·. .. 
i • / 
~ . 
"• .. .. ,.· 
. i ., 
• I 

C' ? 
• • . , . 
' . .... 
,•, ... , 
' I ,-· ., "":• . ,. 

.. . . . . . . 

03875 
038/6 
03877 
03818 
03879 
03880 

03 882 
03883 
03884 
03885 
03886 
0388/ 
G '=' o'"' o '=' .._. Q 'J 

0 ':• CJ •;j 9 
oJ v u 

03890 
0 "80' .. ") .. .,r 1 

:J3Ei 92 
0 ':• !:! '9 ':l oJO v 

03894 
03895 
1)~:8·36 
03 :::97 
1.1 ':I 0 ."> o:) ., ....,v7 · .. • 

038'~9 
03900 
03'Si01 
03902' 
03903 
o s:~o 4 
03 9 05 
03 9 06 
0 3907 

r.-::•ooq V-..1 #' . • 

OJ9 i0 
I.J .-.. ::, ' • .,:. .... ... /.. 

i"• ":> C1 1 ':l· ......... .... : ... 

U 
• .-.. :o ; ~ 

.,::) ;? 4 'T 

.... .-, ~ 1 c: 
~· ~ ., ._ 
0 ·-·C!ii: ... ~. ... '-. 

t1 ·'•9<'? ...,..;, J,t' 

D3918 
0 39 19 
(• "':• 0 2 (! 
•J ..... ·" - .... 

0 3'321 
0392 2 
r, ...., (j .- , . -, 
.... -~ ;-11 ,:,. .:, 

I) 8 9 3 (! 

0 393 1 
I) ~ .:, ·":· ~:::· .:J ,.r v t . 

0 '='9~·~ ... , .. o.J • • .' 

0 ? 0 ~ ·' ~, ...., ... , 

n ":• q ., ~ 
f) ._, _, o..J • 

l"o "' I""• -") ,- , '-· -:· ;; .... " . 
" .... '3 .-. ... . ... . . ... , ·- ._, ... · 

(',.:,941 
039 4c. 
••· <> C• A ·7, lf .;) ,;~ ..,. ·-

o ~-; 9 4 ·~ 
r, '=' ·~ 4 " w.. ~· 

03946, 
( o ~ ·~· ...; c> ·-· •,J ,/ ...,. • 

J/ 03949 . ~. , 
'"' , 
~ . .,. 
o.), . . , 
u / 
.~ ~ . ' ' ., 
IJ t' 

(• 7 

... .. , 
:J I 
•. , 7 . . . 
.. , '7 .. ( 

G 7 
.; . ·' 
" .. ft . ) 

( 

0? 
, ·. .t' .. . ') 

1.' ' 

r~ •:. ·~ J::' •• • ·~· ..., J • I ·-· ... ,...,...t: .. l 
(.I ,;, ';f" ._1 , 

.·, .... .:, c I'! 

... .. ~7.J'" 

.. , ·::. ·:. . ,. r.: 
~ ··7 ,.., .. . .... 

1.,,,96~. 
,l .:,. ' •• : · 

03964 
(! :39 65 
0 39 6.:. 
039t.? 

-
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·. 

VI I 1 
RBE 4 

JA P 
I t"i R 
LD~ 
LDA 
SU B 
JAttZ 
LUA 
JAZ 
c 0 ~~ 1 
EQL! 
I FF 
OME 
I N:: R 
tiAT A 

~IUC 1 CCIH 

RBE9 0 
£1PSTK P,"B 
REEB 
TEilP ,B 
r. ;,-; F 
·~ 1:· r· 4 • • .1' -

'<F FL ,B 
' .,., r: ., 0 
• OJ '- ;J 

• 
VORT D : -2 
MAP ,VSST3 
1 
' 
0 1 u D 6 

ER ROR/ P ROTECTION / 
POP VSFOR TI O STACK 
POI~T B AT VSRERR DATA BLO CK 
RELOA D OP 

IS OF' PARAM El.ER XF ER 1 
YE S . GE T XrER ENAB L E FLA G 
EXiT I F IL i .. ES .-"l L OP 

... E ~ 
·~ I 

SET 
EXEC 
ALOC 

ST rl TE 
Ern ~·; 

TO tnt 
F LAG 

3':}68 
3969 
3~70 
3971 
3972 
3973 
3974 
3975 
3976 
3977 
3918 
39 79 
3980 
3981 
3982 
3983 
3984 
398~ 

•••••••• ~~ ••••• ~, -.•••~~w .. •••••• ~~~ ·•~••••• 
• REENTR AIH MOD !IL E CALLED BY DI ~C:.C T JU~t ? lr. 

~-~·····~~····· -~·····················~··· 004633 
004633 00~001 
:) 04634 056014 

R 3 986 
A 3987 
~ 39SS 

0 0463:5 
J 0 4 636 
!J0 46 37 
'J0 4640 
00464 1 
::, 0 4642 

0 0 4643 
.) 04644 
)0 4645 
3 0 464 6 
00 4647 
00 4650 
00 4651 
00 46 5~ 
0 0 46~3 
1_1 046~ 4 
:) 0 465~ 
('0 4656 
. J0 4657 
:)0 4660 
~' 0 4661 
00 4662 
::;0 46 63 
::'0 4664 
00 4665 
'J0 4666 
00 4667 
00 4670 
C04 671 

00 467 2 
00 467 3 

3989 
3990 
3991 

036000 A 3992 
015000 A 39'33 
056164 A 3994 
004346 A 
001010 A 
004644 R 

105065 A 
015000 A 
00~ 144 A 
076000 A 
14046~ A 
001 0 04 A 
00 515 4 R 
001010 A 
0 04667 R 
005311 A 
001010 A 
004671 R 
006140 A 
090016 A 
001002 
005154 
03615! 
035004 
015000 
0~6167 
00 ~001 
056172 
036l6 ~ 

A 
R 
A 
A 
A 
A 
A 
P. 
p 

3'395 
3996 

3997 

3998 
3"999 
4 0 00 
4001 
40 02 

4003 

4004 
4005 

40 0 6 
. 

40 07 

40 08 
4 009 
4 0 10 
4 0 11 
4012 
4013 
40 1 4 
4 0l:i 
4016 
4017 
40 18 
4 0 19 

00603:.; 
00 4671 

A 4020 
R 

40 21 
~022 
40 23 
.:: 024 

V$RER1 E9U ~ 
TZA 
STA .. , ..... ~,. 

!I TEST rJ P ::r: 
llll!~lf.lf.ll! . .. ~ :..• 

RBE15 

REE2~ 

REE30 

r!V2NUC 

LDX 
LDA 
ST A 
LSRA 
JA Z 

F'OP J 

LDA 
.... ..,,.... 
l. ,.., ~ 

s r ::< 
S UB 
J I'H~ 

DAR 
' .... ..,. -.1 11 c._ 

S UB I 

JAP 

L n ~< 
. D v 
... . f""to 

' n ,,, .._ ~ , ... 
~ <tO" "" ~ l h 

TZA 
S TA 
. 0" L.. (" .. 

! ~.,. r 

G OT O 
TC"' T . ' . 
OME 
co rn 
LDXE 

IFF 
-, r Q u ·~· j 

1 f T 
~ r1E 

A,,,r· ,n 
'-· rJ , L 

tl PST K P, B 
o , x 
fEMP ,B 
6 
I<' :S£15 

OPST KPt B 
;~ T R 
-· "4 ' · i"\ 

,:. ') F. .-. 5 
f'• JJ • r:. 

F" BF. 3 0 

:: F r L , E 
'i' E :··1 ::· , P. 
'1' 11,... • 'J ._. 
' •J I 1 ~ t .,l u c 
lo Yt- 1 ' 

~I T • 
\ ' . ' - ~ 

~1AP , II$STO 

"II~ I t ,_. 

VI J 
:·i ~P , I/$ST3 

402~ tiV2tfUC 
00 46 7 4 00670 5 A 4026 

.... t ~ ""<! T 

._. LJ ' ' I 

I . ·- p '"' . ' S , X 
OC~ E.7:5 OOOOOC fl 

OO tJ€.76 
("•0 4,: 7"' ...,. •J I 

00 47 00 
~! 0 4 7 0 1 
(:0 4702 
(•0 4703 
C0 4704 
00 47 0 5 
(.0 470 6 
00 47 07 
00 471 0 

4 027 -~~---- ~~~~--·~~ ~ ~~· 
4 028 • PROTE CTI ON ER ~ ~R ~ 
4 c 2 9 ll! ll! .. llf. !II "' ... :-; : :.: ... " • , • . ~ . . ;¢' II! 
.. o''\ .--. 0 
.. V.;) 

4 03 1 
4032 
~0 33 
403 4 
40 35 
4036 
.. 0''\ - .., 
.... 1 . ._1 ..:> t' 

4 038 
4 1"1 "~""· • .:> "7 .. "" .. ,._ ... v..,v 

005fd1 ~: 40 ·1 1 
00·1554 i< 4042 
003 1 0 1 R 4 0 4 3 
003101 r<: 4044 
0 031 01 ~: 4045 
00434 4 R 40 46 
004344 ~ 404 7 
000 152 R 4 0 4 8 
000 15 2 R 4 049 
002717 r.: 40 50 
0027 17 R 405 1 

RBE90 

. ~ .... ,. r r· 
,. ~ ,., .,.. "1 
•Jl,;J u 
T.,.. -
.A. r i 

l- o-r" . . ..., .. .., ,.. 
''- H 

.. , .. -.. 
I • ._, l.. • 

V T • -. 
' ! T 1 
·' .. .. -

...:i1P T EK 
VI I 1 ·C G rn 
tWC 1 C C'h T 
~~~ -~--~ ~ ~~ -~-- ~~ «~ 
ll! £>(IT .. il_! t~ P TAB!_;:: ~· 

RBEJT t:• -; t, _ <.. ... . , , .. 
: ( , t•. 
~ ·· . . -,.... I' • ._ 

;:, ;- :-
• c. -

P ?;: 
.-. / r 
r - ~-
"2-'... t:. ,., .., E - ( 

"' :7 r • ... t'-
p -~ /'::.. 
1""\ -~ r 
r '- r .. 

r .··. ~~ 
, ' :... J • • .·, . 
F' f~ ·" 
C• ,.-.. ":<. 
• ':'"'I • 0 - . ". t-' R ,< . ·• ~. ; : 

' ' . ' . - - . . .... '< tJ 
j· • ·C· 
. L -~ 

~-'.,:; N 
up~-~ 

. ··-- ·---·- ..... ........ . -~·. . ..... - · . --

RE S ET ALOC EN TRY F LAG 

GET OP IN A 
SA •.,.• E 

I$ OP RETU~N ADDR ESS ? 

"' E~ ' .... . RETL.:R N 

RELOA D OP 
P 0 " "' T A c 1·· '.~ _:.. 

ERROR 4 / I LLEGA L DP / 

NO UNI T A SSOCI ~T ED WI TH TERM IN ATE 

N 0 U tl I T A S S: 0 :~: I A T E D IH ·r H P A R h M >~ F E R 

4 J I L l c· .- ... I a p ) , .. . . , . .. '- f 

PO I NT X AT FORT RA N UN:T NUMB ER 
GET rCR TRAN UNIT NUMBCR 
STO RE 

DI ~A:E LE 
LOi'"D !JP 

P ARAME TER 
A$ .JU MP T Ar.:..::: 

SET EXEC STA T ~ TO CO 

GE T PROCE!~U R ADt RES S 

S E1 c-···· r.c ·- .'·· ._ STATE 

EX T• .. ' 

FO R: E TBK E~ ROR 

T£R ,'! I l'lAl E 
P .-..., .. ,A ..... ;- 1 ,-"' · ' · r .... 

Ht\ .. :,·ic. c.~. , •. c •. 
~ !'\!..._, ,. ~~· AI'' r 
D ;, -·" ·· ' . ,.. v C. 

lJR ~ -I E EOF 
RE WINt.i 
RE ;) J) 
~~ R r. l E 
... I ~ 1 ro r• 
1 ... - , • -~ 1:. RMD fi Ll=: 
1- ' '1 , , :- ,.., '. D C" T • -"" '- ... ·~ • ·• "'t'l t ·- ,._ 

OPEN Rr-1D F l·. i:-
" "' •• ' i" , ., .,. D r" T "t .-
L:'"" f"-1 f'.,n r 1. . C:. 

. . ... .. .. . - • 

CA LL 

' I .., \. I 

F G 0 7 

V2 
V2 

FG 
V2 
V2 
I ' """• YO:. 

V2 
\I -:• .... 

F G 

07 
(1 7 
0? 
07 
07 
()? 
07 
1)7 
• • 
·' ~ 
'·' t' 
0 7 
'17 ,_. . 
07 
07 
0 7 
C? 

V2 0? 
t I ,•, t· 7 
y c. ·-· , 

( • ~ 

\/2 

FG 

f G 

FG 
FG 

Y2 

• t' 
t ; 7 
co ' 
.~t ..,. 

·~· " 
1·, '7 

• I 

"* ' ) .... ,. 
.-. 7 :... ~ 
0 7 
07 

(17 - . 

'

"'! 7 -· . 
,, 7 
• ,I .. 

" I "? 
~ .. 

112 
CALL 

. . , 
tl .. 
. -. ? 
!.· • 

' ' .-. •.:. 

V2 
FG 
F G 
,... i"'' 
t ~i 

V2 
F. r.: -· I I '• " -. .... 

F G 
FG 
F 

,. 
·.J 

V2 

0 ·-,. 

" .. ... .. · 
07 
,-, '7 
~· . 
n .. ,. 
i..• ( 

0 ·~ l 

!1 7 • • 
~ ..,. 
.... / ' 
(\ ·~· ·- ' n . , .. 
·_f f' 

fl -, ._, I 
., 

;j .. 
! '! '"} 
·-· f 

07 
•"! . .., . ' .. 
·. , ,_. I . . . . 

Li ;' 
r·· r• r , 7· ' ·~ ... 

.- .... 
r u 
FG 
FG 
F S 

FG 
F G 

I t '"' ¥C. 

-. '? ·- . 

- -! ./ 
•. I - . 
I.} / 

' .> ( ·--. .... -, 

' ' r. ~ . .' ,. 

' · .., - ; 
(~ 7 ' . 
' -· ' . . . . . 
- -::,.; ( 

il ~ - < 
r ' . . . 
' • J ' : ; 

r . -. . . ·- ' 

' . 
' .. . .. . ,· 
' . 
o .. , 7 

' ' 
o'o .., 
• • > . . 
l-1 ~· . ' .··, -- .. . . . ., . ' . . 

03968 
03')(,') 
03'3?13 
0397 1 
0397;?~ 
(J ';• Q ., ·:· ..... .., ~ ·-·· 

0 ·~ 9., .~ 
-.J ~ 6 

O ..... :C7"=J 
•-=' ... f • 

0 3 98(; 
,., .-.,q-1 
!J ....,t .. ~ 

03982 
0 ? r.) () ·-;> 

.., . ...... ·J 

03984 
03985 
0 398 (. 
0 ?907 

-..J '-' • • 

0 ..... a .... ,··• 
..j J • .;. ·=· 

0 --:> •::. C• 9 
.J J~ 4 

0399!) 
03'SI~~1 
0 3 992 
0 •";o 9 9 ·:> ._. . ... 
0399 4 
03995 
03 9qE 

03997 

03999 
040()1) 
04001 
0 4 0 0 2 

040(J;;: 

04004 
,-, -• ("I 'J. =: 
~· '1 ' -· 

0 4 00? 

0 4 0 0:2 
(1400·:; 
D 4 0 10 
(! 4 011 
0 4.0 1 2 
0 4 0 1 3 
0 40 1 4 
O <H! 1:; 
04016 
fJ ... <1 J117 t .. J. ' 

(J1018 
(1 40 19 
r. ·• I) ~) ,-, 
'-' T • . .. •' 

0 4 C 21 
f • ~ n "":· ·;· 
._, t \.; . \.. '·-

(14023 
C 4 02'i 
,·, A i~ "• w-.: 
OJ '"t .. t t:, • .., 
- . 0 ... -• . - r, ~ . .... -
.. ·,co '='-' ·-· . ,_ .' 
,_ .. ,.., """' .' ·-· .... v c. .:;, 
l-1 <\ ··J ·:; .:; 

• • .._ J 

0 4 0 3 :) 
0 40 31 
"40 "':' ... ..... ' · 
,, ol ,, ':• ·: 
u ,. ..,) .... ·-· 
Q4 03·'1 . . 0 ~ ... u 4 ~ :,:; 

·· Ao ,..· ·· .. ,_. ...., .;) .. 
(, .... u·· -":'· •.:· • .. • . .,. .... •. J 

( .. ,,-. .. 
! "+ • .;:,. ... 

n 4 1"'1 •• '""' • IJ ''t '.' 

0 4 0 4 1 
r. • ,---. ,. -. 
" .. ~ .. · ' t ,:._ 
.-, ... ,., ., " 
•• ' 1" ..... ... -~:· 

f O lf..ll ' . . - 4 4 
.. 0 ·-

(o .:\114"' .... - .J 

IJ 404 E. 
04 C 4 o;: 
(• 4 ,-, .1 -:· ., _o 'r o,.• 

rl '-1'4··· . .,., I · i 
... I" .. -

n 40 5ii 
l'o .~ ,-, r, i 
·~o ~- I..• o, } -I. 

• 



. . .. . 

£.2 VORT£x LISTING 

0047 11 003633 R 40~ 2 
0 04712 003633 R 4 0 ~ 3 
00 4713 00 44 4~ R 40 ~4 
0 04)14 0044 4 5 R 4 0 55 

004715 R 40~6 
4 0 57 
40~8 
40:59 
40t.O 
4061 
4 0 62 
4063 
4064 
4 065 
4066 
40 6 7 
4068 
406 9 
4070 
40 71 
4 072 
4 0 7 3 
4074 
407:5 
4 0 76 

~ 04715 016052 A 4078 
00 4 7 16 0 05311 A 4 0 79 
~ 0 4717 00 1002 A 4 080 
0047 20 00472Z R 

00 472 1 
00 4722 
(;0 4723 
00472 4 
C0472 5 
0 04726 
C047 2 7 

1 0:5065 A 
o~.;o:52 A 
0 16021 A 
1460 02 A 
0 0 740 0 A 
003010 A 
00 161 5 R 

408 1 

4 082 
4 083 
40 84 
4 085 
408 6 

40 87 
004730 016154 A 
00473 1 OOE.411 A 
oo47 3a 004 74 ~ R 

4088 
4089 
4 0'?0 

00 4 73 3 00 10 01 A 4 09 1 
00 4 73 4 0 04 74 1 . R 

00 4735 
0!.! 4 7 3, 
0 04 737 
C 04740 

4 092 
40 93 
40'3 4 
4095 

105025 A 
00 161 2 R 
0 0 1000 A 4 0 9 6 
004 7 1::1 R 

4 0 97 
4098 
409 9 
4100 

'J3 4741 1 0502:0 A 
00 4 742 000070 R 
004 743 00100 0 A 4101 
00 474 4 00 471 5 R 

PROGR At-1 PAGE 55 LI ST I NG PAGE < 949 ~ 

r..l E PRD DECODE PD 07 04 0 52 
PZE PRD EN CODE PD 07 0 4 0 :5 3 
PZ £ f>"X READ - DI REC T ACCESS . 07 04054 
PZ E PR X ~RITE - DIRE CT ACCE SS 07 0 4 055 

R2EJTE EQU * Y2 07 04 056 
1FT VII FG 07 0 4 05/ 
tO TO VIIl ~G 07 04058 
IF F NUC FG 07 04059 
GOTC NU Cl FG 07 0 4 060 

RBEB 
NUC1 
VIll 

DAT A BA $E V2 07 0 4061 
CONT FG 07 0 4062 
CO ~T FG 07 0 4 063 
EJEC 07 0 4 06 4 

··~······~·············~·~··············*~·······~·······-············· ~7 0 40 65 • .. 07 04066 
• R E P E ~ T C H A R A C T E R I I 0 < R C H > * 07 0 4 067 
• • 0? 0 4 0 68 
• FUNCTIO N: TO REPEAT A CHARACTER liD OPERATION N TIMES * 07 04069 
• .. 07 04070 
Po ENTRY: COU~T = N • 07 04071 
• BC HAR = CHARACTE.:R TO BE OUTPUT * 0 :.' 04 072 
• .. 07 04073 
* EXIT : NO SPECIAL CONDITIONS * 07 0 4 074 • * 07 . 04075 

························~······~·················~··············-~····· 07 040 7 6 RCH LDA CDUN T,B 07 04078 
D AR DECREr1ENT COUNT J7 0407'3 
JAP ~Ctl2 ' FG 0? 04 080 

RCH2 

POPJ 

~TA 
LDA 
SU B 
ROF 
>:A Z 

TS AB 

ll!lll!l!•••••* 
liE INPUT liE 

••••••••• 
JOF 

r:ou~n.P 
AS: C: lh B 
:~ B ~C lh B 

;~c H s 

~······· ~ ~······-~~·········· • 1 NPUT T r NG f'Ro :: I'! O N - BUFn: ~ • 
•••••••~*~~••••w• ~ ~ •••• z ~ M ••• 

£ XIT I F CO UN T .L£. 0 

SET OV FL i f BUFFE R SCB 

PUSH J T r,~ IN PUT C HAR~CT £R 

J~1 P RCH 

~ - Y; ···· ~~~'- ···~~~- ~-····· • INPUTTING f' RDM EIJ FFER • 
~· ~ ~•••~·~~•••~ •~r ~ • ~•• ~* 
R C H 5 · ;:o ~I ~ H J C }: C 

.HlP 1<: C H 

LO lJP TILL D:Ji·!r 

IN PU7 CH ARA Cl.E R ~R O M BUFF ER 

L 0 iJ P r I L L D t; ~: ~ 

FG 07 0 40 81 

FG 0 7 
U? 
... 7 ' . 

V 2 0 7 
V2 0? 

0 4 082 
C4fJ 83 
0 4 084 
0 4 0 8 5 
0408G 

V2. 0 7 . 04087 

V 2 

V2 

l·, ? 
• • 

0 ·' 
;j l -·., II ,. 

07 
(1 7 
f);::' 
1'.; 7 

. 7 
•J •' 

... ..,. 

., ;' 

l; 7 
r, -, 
<• I 

0 4 0 8 8 
04 089 
0<!0 9 0 
04 0 9 1 

0 4 092 
040 9;;:; 
0 4 09 4 
O ~ o·~"'. 0../ ;:;' o.j 

04096 

D4 09l 
') 4 0 9 8 
04C'39 
0 4 1 00 

;) ? 04 1 01 

4 10?. !Kli!W.llllll!l!!f. !I()P. 

4 103 ):! OU TPUT it! 
41 0 4 lX II:W.ll!l!!liE!I!lP. ~ lf' 

('7 0410c: 
:j ? 0 4!(1 .~: 

(: 1 (f 41 04 
0 047 45 0010 01 A 410~ RCH10 .J OF 
·~04 745 00 4 7~3 R 

tJ 047 4 7 
QG4 750 
G0<~ 7 51 
" n''7 ""~ '·· ..., ... ....; r.. 

10 ~02 ~ A 
00 327 6 R 
0 010 0 i:· A 
00 4 71 3 R 

410 6 ··~····~- ~ ~··*·~~ ~*··~·· 
410 7 ' OUT PUT TO N ON- ~U FFE R • 
41 08 ······· ~ · ~ ··lP.MliE ~~ MM . :W.llfllf llf 

4 1 0 ~ P 'J S H J ,. C 1·: 

4 11 0 .. : i1 F 

4111 ~~ ~--~!1!~ ~- ·~···· ~·Y · 
4 112 • OUTP UT f U BUF FER • 
411 3 ~ ~ ---~-- ~~······ ~ ··· 4114 RC H15 P~ S HJ OCB 

00 4 7 5 3 1 0 5 025 A 
00475 4 0 024 41 R 
004 7 55 0010 00 A 411~ 
004756 0 04 715 R 

JNF' RCH 

PUT CH ARAC!' fR 

LOG? TI LL D:JtlF.: 

OUTPU T CH~RnC T£R TO BUFFER 

LOOP TI LL IlrHiE 

4 1 ;~ ~: lit E NT R Y : L ~ ~ C = C iJ UN T 0 F ~~ IJ R D S 1<: E !'1 A I tl I N G ~ N L 0 G I C •~ L R £ C 0 R n 
4 1 24 • 
4125 ~ E }~ IT : LRUC : ~ ~ ~ z 

. .. 

'12 (;7 04105 

fJ ? 0 410 "J 
0 '1 04 1 0 >' 
I! .' C 4 j I) 8 . 

V2 ,., .., 041');1 

'"I 7 ·. . 0<11l(' 

0? (HllJ 
~· 1 (i 4 1 l ~~ 
Cil 04 1 13 

V2 (J'( 0 4114 

[J7 (!4j 15 

.. . -0 l 
J: io ..., 

·-• r 
~ -, 
"" tl ,. 

0411(., 
0 41 i7 
IJ 4 1H~ 
\:4119 
0 4 i2 !) 
0412! 
0 412;:~ 
n 4 1 c· "': - . ·- .. 
;; 4 12 4 
:j412 5 

.. 

' 

. .. 



E. 2 VORTEX LISTING PRD GRAi1 P AGE" 56 LI ST IIiG PA GE ( 849 ) 

. 
OC47S7 0161:54 A 
') 0 4760 006441 A 
0047 61 004764 ~ 
::; o 476e oo 6400 A 
0 0 4 7 6 3 .0 0 4 7 7 1 R 

412~ • ~ 0 7 
41 c 7 ••~••••••~••••••••••w.••••••••••~·~··~···~••••••••••••••w.••»•••••••••••• 01 
41~9 RCL fRA B R~rltLFtRCL~ LO GI CAL r :LE ? VZ 0 7 

' .. 

41SO BT AS ET+RM,R CL 10 YES . RMD ? D 1 r ., • .I •• 

0412 E. 
0412 ? 
0 4 H ? ·:;, 

0 4 130 

41 3 1 RCL:5 LRt.JC NO. FORC E RE CYCL E Gl 041 31 
0047~4 00!5001 A 
00 4 7 6:5 0 ~61Z3 A 
0047 6 G 0:56144 A 41 32 
CC 4767 00 1000 A 4!33 
0 04770 00:500 0 R 
C047 71 006444 A 4 134 RCLlO 
C' 04772 0050 0 0 R 

~TA 
J :1 P 

P B~C •B CLEAR ~ORD COU NTS 
r .::L t~ 

:: : R ~ T + T R' R C L 1 5 T E R f'l IN ATE L 0 G 1 CAL R r1 D 1 

0 
. , 
,•' 

II • 1. .~. ·~ ·.· , 

D. 1 " ? v ,. 

04132 
04 1 3 3 

04 1 34 

413:5 

'ST 

TNZA I LF:W C ,RCL1 5 YE S . EN D or LOGICAL RECORD ? D 1 0 ">,, "41 ~<' , IJ 3 ,_. 
00 4 773 0 1612 3 A 
00 4774 001016 A 
0 0 ·1 7 7 :5 0 0 :5 0 0 0 R 
00 477 6 04.6121 A 413~ 

4 137 
INR 
PO PJ 

LRECtiC 1B YE S . BUMP LOG I CAL RECORD NU t!BE R 
EX ! T 

D . l !j 7 0 41 36 
FG 0? 0413 7 

00 4 777 10~ 0 6~ A 
4 138 RCL1S PU S HJ S TEP THRU I_ OG I CAL BUF F ER D.! u ;' 0 41 3 8 

0') ~00 0 
005 00 1 
·o o s o o 2 
() :)5 003 
00 5 0 04 
00~005 
OO::i00 6 
00~007 
IJ J50 1 0 

10:5 0 25 A 
00107 2 R 
0 161 23 (.l 

005 11 1 A 
146122 A 
001004 A 
00 4 7 :57 R 
046123 A 
046144 A 

0 0:50 1 1 O lE.Oe~ A 
0050 1 2 00 5311 A 
005 0 1 3 05602~ A 

4 139 
414D 
41 4 1 
4 1 42 

4143 
41 4 4 
414:5 

LDA 
IA R 
SUB 
J A N 

l f' lJCtB 

LRSZ ,J 
::.r- L .... '-' 

:..~wc.s 
?BI.lC tB 
'!'.! :::- W P T 

LO OP T ILL L OGICA L BOUN DARY . PASS ED 

RE STOR E WORD CO UNT S 

ANt 2UFFE~ PD!NTE R 

It. 1 

0 7 . .., 
ll ; 

·~ 7 - . 
07 

, _ 
~· / 
" .., - ' ... 
;,.: ~·· 

04 1 39 
0414 (; 
0 4 I 4 1 
0 41 4 2 

0414 3 
04144 
0414 ~ 

4146 POPJ ~XIT FG ;)7 0414 6 
00 50 14 1 05065 A 

4147 EJ EC 07 
414S ~~•••••••••••• •~ ~ -·~•••••••••••• ~•~ •••~•~ ~ ~ ~ ~ ~•••~•••~•~ ~ ~*••••~••••~•~ 0? 
4149 • ~ 07 
41:50 • R E C Y C L E ~ H Y S J C A L E U F F E R C R C P > ~ 07 
4 1 :51 • ~; f:!l 
4152 • rUfiCT ! O r~ ~ TO i-~ ~ CY LE A P HYS I CAL BU F' F' ER l : 0 7 
41~3 ~ ~ 0 7 

41~4 !I ENTRY: ' f-B S Z = PHY SICAL EUF'F'ER S I Z E Hi WORD 2. J: :) .:' 

4 155 ~ ~ P BF = ~HY S ICAL BUFFER STR RT A DL~~s s • D? 
41~6" IN = 1 IF I N lTI&:l L I Z I II:J 'v'2~: !J7 
41~7 • PO = 1 I F BU tFE R MUS T Er POSTE J V2 ~ Cl 
41 5 8 • ~ Ol 
4153 ~ EX IT : TN = 1 V2• 07 
41 60 • V2 ~ 0? 
'+ 1 6 1 lll J U F F' E !~ F' D S T E D I F P D S E T V 2 ~ (' 7 
41 €:' 2 • l i D :O:, '_!f' ? RESSED VC.:~ 07 

, 1:."' ,.~.~ ~,,.., 4 - 0 .;., !f. y. .:. "" l' 

4 1 6 4 ll IN = 0 V2 • 1)7 
u .-, ... ll vc ~ 

ll PB WC = PB Sl V 2~ 

- .., u ,. 
0? 

0414 ? 
041 4 8 
04 14 9 
0415 1) 
0 4 1 51 
0415 2 
04153 
04 15 -; 
C4155 
:J4 156 
i.l41!.:i / 
r·4 1"' '' ,_1 ... .,J ·":S 
.-, 4 • ,. •:, 
'·· 4 .J .... 

0 4 1 6 ~: 
0 4 1 6 l 
0 4 16 2 
,, 4 ... t:. .. , 
•J .Lv ~ 

0 4 1 6 ..... 
04i6 5 
041(:. 6 

4H.5 
4 1 e. f. 
4167 
416S 
4169 
41 71 
41 7 2 

• BUFFE R CL E A RE D BEFORE NON-RMD ~E A D V2 • 07 0416? 

0 0:50 1~ 
•)0 :5 0 1 6 
00 5 0 1 7 
0 0 ~020 
00 5 0 21 

0 0:50 22 
00 5023 
C05024 
" o ~ o~ .. .._ _, C. ..,I 

•'' "50 .... b' •• 1 '·· c. ...... .. o .... ~ 
IJ \,I .J - C ~ 

00 503 0 

0 0 5015 R 

OliE-1:54 A 
C0€. 44 £ ~ 
00503 1 R 
006 44 2 A 41 7 3 
005025 R 

41 7 4 
1 0 5 0 2~ ~ 
004465 R 
0 1 61 !14 A 41 75 
0064 :51 c; 41 7 6 
0050 :5 3 I<' 
00 1 000 A 4177 
00 ~ 076 :<: 

*- ~ 

········lJ'~ll••••x ~ ~············· · · ~~ ·· · · ~ X J~ !I ~ ···· ~ ~ · -·llll ~~~ ·····M-li!M~ ~ ~ 
RC P EQU ~~ V2 

R CF' 3 

.,.. ,_, " .. 
I , • t1 D 

Ei 

P t: S HJ 

LUA 
B T 

JMI' 

~.;~s r+P O• RC P 3 

RW F"L tB 
'I F: SI + ~IR I RCP 1:5 

,., f . ........ "' , _. f "' C". tJ 

IN ITi flL IZli'iG " 

'l E S . ;:JY( UNPOS' TED 

YE S . 

R "" .,.. 'T ,., , • ... .. L ,.. .-
r:. . .:,. ' ""' '' c_ r , .. ;..., WD~D 

NO. " R'T"" !""-. .. ... 

DA TA ? 

V2 

\ ' ... ' .:. 

V2 

4 178 r.'CP :S i•l u VEAB '·' !: S Z ' P B ~ C 
!):) :5 0 31 
:JG :; IJ 32 
OJ5 03 3 
...... --.. c- 1" .... 4 
•.1\,I ..J VV 

(1 '1)503~ 

l)iJ50 36 
005037 

0 0 5040 
J0 5 0 41 
"o c o·· "' 1.1 ..J .... c. 

0 1614 3 ~ 
0 :56144 A 
016 0 27 A 
14602~ A 
0053 11 A 
126 0 20 A 
0 !16 027 A 

0 16020 A 
00 5 311 A 
0 :56 025 A 

00 5043 0 161 5 4 A 
(' 050 44 0064 1 1 A 
0050 4 5 00 50 7 1 R 

41 79 
41 8 0 
41 8 1 
4 .: 82 
41 83 
41 8 4 

41 8 5 

L Dr: 
SUB 
f,A;;: 
~ D n 
~, r r~ 
nAB B 

TSA :S 

~lL:gF ,B 
T: F"W PT ,B 

t~• "' ;.; F' , B 
HLl:sF tB 
:':i !"':r:;'F , BFWPT 

~IJ FL , WR• Rt:: P20 

UP ~ QTE ADD~F S~ OF LOG ICAL BUFFER 
INlTI A LI ~ E 3 ~F F' ER rDIN 'fER 

I':F:AD ? 

D . 1 
"I I .L • • 

D . 1 
D . l 
D. 1 
II . 1 

V2 

..... .. ~ ......... .... -~.,, .. ._,_. - " . .... - .. - ·- -· ·· .. •··· .... . ~- . .. -. ·--- ·--·-··-· . ..... . ··-- .. - - .. - ···--·- .~ ... . -· 

~ -· . . 
~... ,· 

{J -; . . .. 

C7 

,, '? ., ' 

f . • , .. •' 
" .. ·. I 

041E.:~ 
~J -i16 ':} 

041?1 
0417.::: 

0 41
..,,, 
t .... 

0 4 175 
1} 417 6 

fJ 417 7 

';? 041/ 8 

( .. 
' ' . .. 

0 -. ... 
1)7 - . 
fl ., 

-· ' 
(:7 

0 4 1 7 ·; 
0413 0 
04181 
0 4 1 8~ 
0418 ~ 
~14 ! 3• 

':." 0418! 

. ----·· 



E.2 YORTEX LISTING Y$R£RF PRDGRAr1 PAGE 57 LI STI NG PAGE < 

0050 46 006442 A 4186 
:J v =.; 0 4 7 0 0 :i 0 :i.3 R 

BT ARST+PD•RCP15 YE S. AtfY UNPOSTED DATA ? 

4187 
00~0'0 10~02~ A 
0050 51 00446~ R 
00~0~2 016154 A 4188 

41 €9 
41 90 
4191 

0050~3 006400 A 4192 
~;0 50~4 005071 R 

4193 
005055 0 15167 A 
005056 001010 A 
005057 005071 R 
005060 0360 1 0 A 4194 

00506 1 016123 A 
005062 0 5 6034 A 

0050 6 3 015000 ~ 
00 5064 056 1 23 A 

C0 506~ 105025 A 
005066. 000116 R 

. 
005067 016034 A 
005070 056123 A 

41 95 

4196 

41 97 

419 B 

? USHJ PSB VES. POST BUFF ER 

LDA RWFL•B RES TORE f'L A~ WORD 

·········~·····~················ • CLEAR BUF FER ON NDN-RMD READ • 
··~·······~·····~··············· RCP15 BT AS ET+RM• RCP20 RMD ? 

TZAE UNIT , RCP20· ND. DCN T CLE AR I·F L=O 

LDX AD FC!,B 
MOV EAB LRWC,SAYt+2 SAVE' LRaJC 

MO V~ AB Q,LRUC SET LO GICAL ~ORD COUNT = F' CB<O> 

PU S H.J CLB CLEAR T!UF'H.R 

MDYBAB ~AV E+2• LIHIC RE STORE lRIJC 

4199 ···············~·············· · 42 0 0 • READ/URJTt PH YS I CAL RE CORD • 

D05071 105025 A 
005072 00~35 4 R 

..:0 5073 016154 A 
A 
R 

4201 ···············~ ~ -············ 420 2 RCP20 PU S HJ RPB · · RE F' RESH PHY SIC AL BU FFE R 

42 v3 TRAB RIJFL ,IJR•R CP50 READ ? 

::::05074 
0 05 075 
005076 
005077 
no :HOO 
00510 1 
00 510 2 
00~103 
[;0510 4 
00510 5 
0 05 106 
!JC51 0 7 

0 06451 
005147 
0064 41 A 
005140 R 
03601 0 A 
00644 0 A 
005140 R 
110423 A 
0 56154 A 
01501 4 A 
110437 A 
055 0 14 A 

4204 RCP25 llT ARS T+LF'•R CP40 

Arf.CJ,i, 
~RST+RMtRCP40 

NOt IJRITt:. LDGI C~L FILE ? 

00 ~110 
00 5111 
'J 05112 
005 11 3 
(1(! 5114 
C1051 1::'.i 
OJ 511o 

...... ... 17 ...JU ..JI.&. 

0 05120 

016154 A 
0 0 6443 A 
00 513~ R 
03601.6 A 
0 15104 A 
1504 5 1 A 
0 55104 A 

10502:5 A 
OO::'.i354 R 

4205 LU X 
4206 BT . 

42 07 
4208 
4a o9 
42~ 0 
4211 
4212 

4213 
421 4 
4215 
4216 
4217 

I ' . ' 

ORA 
.- S TA 

LD A 
ORA 
STA 
TR~ B 

LD X 
Lil A 
M ·!CI 
S TA 
PU S HJ 

PDS 
RWF' L•B 
12 , x 
fP DS 
12 , x 
RWF'L•IUI• RCP35 " . 

nNRB •B 
TOCO NT•X 
.2RS 
TO ;:: ONT•X 
:~ p B 

. . 

YE S . ? OINT X AT F'CB 
Rf"tD ? 

YES. SET PO$T F'L~G 

AL SO Itl F'C~<12) 

I S RE~D BEFORE WR ITE E~l ~BLED ? 
" 

YE S . POINT Y. ~T V$FDRl iO DATA BLOC~ 

CLf AR WRITE BI T I N VSI OC CONTROL WO RD 

RE AD NEXT PHY S IC AL RZC ORD 

850 > 

C.l 0 7 04 1 86 

V2 07 04187 

v2 
V2. 
V2 

V2 

0 1 
07 
07 
0 7 
07 

0418 8 
0 41 39 
0 419 0 
0419 1 
0 419 2 

D. 1 07 04193 

D.1 07 0 41 94 
07 0 419 5 

07 0 419 6 

V2 07 0 41 97 

07 04 1 98 

V2 07 0419 9 
Y2 07 04200 
V2 07 04201 
V2 07 0 42 02 

V2 07 04203 

D.l L' l 04204 

V2 07 0420 5 
D. 1 07 0420 6 

D.l 07 0420 7 
C7 0420 8 

V2 

(• ., 
;J ,. 

07 
07 

0 7 
Cl 
01 
0? 
., 7 
U I 

" 4 ':> 0 ·:. •.: .. _ ~ 

0 4 21 0 
0 4211 

0421 3 
04214 
0 4215 
0 42 1 ~. 
042 1 7 

42 18 SUr BBJ PRFC~OsPBRCtPREC NO REST ORE PH Y~ I C AL REC ORD NUMB ER 07 :J4218 
005 121 
005122 
:J C5123 
0:.15 124 
00~12 ~ 
005126 
"" +"'t cr • .,... -: .. i u J J. c.. t 

::1 1)5 1 30 
C05 1 3 1 
(.05 132 
Jj'J5 1 33 
005134 
0 0 5135 

0 1 61 4::'.i A 
146142 A 
056145 A 
036016 A 4219 
01~106 A 4220 
00~:31 : A 4221 
00100 4 A 422 2 
0 05132 R 
055106 A 422 3 
015104 A 4224 
110431 A 4225 
055 10 4 A 4 226 
0360!0 A 42 27 

422~ 
005 136 016145 A 
:.:0 5137 05:;1015 A 

RCP35 

4229 RCP 40 
005 140 0 161!54 (j 

C0 ~141 0 0 6406 A 
V051 42 OQ 514 7 R 
0 05 143 006405 A 42 30 
00 ~ 1 44 00!51 4 7 R 

005 14 5 
:.10 51 46 
[) 0 ~ 1.4 7 
J0 5 1~0 
)Q :Il!il 
)0 ~ 1~2 

. 
105 0 !5 A 
00011 \S R. 
0161:i4 p 
1504'-':·6 p 
1504 4 7 A 
0 56 1 5 4 A 

4231 

4232 
42 33 
42 34 
42 3 :1 
4236 

RCF-'50 

LD X 
i.... I:.:l 
D~ R 
JAr~ 

STA 
LD ~ 
ORA 
:nA 
j.. D)< 
"' ,.. . • "'"" X H UYD " 

fSA E 

BT 

Pu:;H J 

LDA 
A~A 
A i'l t'l . . .. 

P!JP J 

ANR EtB 
r 0 ·.; ·rAT • X 
.. . ,., 
0 ··,~ ..;; 

lDST AT.>< 
I OCOI'fTtX 
F. •..•. ""' ' ... :,..:;, 

l iJCONTdO: 
f.l !If c B. B 
F';<::?:C NC •13 

RW FL tiN,R CP50 

ASE T+SCtRCP50 

CL B 

fdJF'L tB 
SCP. 
I·NR 
RWF!_ ,B 

PO INT X AT VSF'ORT I G BA TA ~ LOCK 
GET S TATUS JF REA D 

TE ST FOR Hl f 

CLEAR EOF ~ !_ AG OH RE PD BEF OQF WRI TE 

RESTORE ~RITE BIT I li VSIO C CaNTR OL WOR D 

UF! P.T E F CB <13) 

E~IT ON INITIAL I ZE 

CLEAR BUFF'ER AFTER WRI TE 

CLEAR CLEAR S UPPRElS FLAG 
C L E r f' I N I T ~ ~ !. t Z E f L A G 

EXIT 

07 
(! 7 . 
0? 
'J7 

(17 
•) 7 
·J 7 
07 
(:7 

0421 9 
04220 
0422 1 
04222 

0 <12 23 
0422 4 
0 4 ~~·~ ,_ '- ·-
0422 6 
0 4 2 27 
042 2r. 

D.l 07 0422 '::1 

D. 1 07 0 4 230 

D.t 07 0 4231 

D.l t' 7 
D.1 OJ7 
'./2 

FG 

()7 

07 
C 7 . . 

. 
0 4.2 3,2 
04233 
04234 
04235 
0 423€. 

)05153 10 5065 A 
·42 3 7 E.JE C . 0 7 0 423 7 
42 38 ···~-~··········-~ ~······~--~~--- ~ ~····· ~~ ~ --···~ ~·~····--~~-·~···~·-~·~ 07 0 42 28 

' . . 

• 

' 

; 

( . 
. 1 

.. . 
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. . 
• • 

4C: 3 ':J 
4 240 
424 1 
4242 ~ 
4243 llf 

424 4 "' 
424::! llf 
4 246 llf 

4 247 ll! 
4 248 
4249 
42~0 
42:51 
42:52 

R E E N T R A N T E R R 0 R p R 0 C E S S 0 R ( R E: R ) 
• (; 7 
.. 0 7 

F'UI'fC TlOtl : 

ENTRY: E~ l 
ER 2 
'::R 3 
ER 4 

TO PROC ESS E RROR S 

F'O Rt':AT 
MO DE 
D A T~ 
J IG ERRO R 

IN VSRE RR 
~ 

V2!t! 
li'1 

* 

. ~ 

~ EXIT : DIRE CT TO CAN ~ 
llf ~ RN = E~ R OR NUMEER-1 ~ 
• ERROR l)P P US HED V2~ . ~ 

(17 , . 
07 
1·, -.. ' 
( o -;' ... (' 

(' 7 
0? 
07 
f 1 7 ._. . 
n7 .. · ' 

0 (1~1:54 
00 ~1:5:5 
005 1:56 
~ 0~1 :57 
0 05160 
0 05161 
0 05162 

046060 
0 4 6 060 
046060 
036016 
01 6 060 
055060 
0 1 0421 

42~ 3 
A 42:55 

~-~-~~-- ~~~···=·~~·····~·~·--~~~~~~ ··Y. ~~~-~-~~ ~~ ~~~-~·~ ~ ~~ ~ ~··· ~ -·~ .. ~-~ 
ER4 INR ERN tB I /0 

,., ..,. 
v . ...... 
• .. • / 
, .. , 'l 
' . 

00 5163 
00 :5164 
005 165 
005 16£. 
0 0 :516 7 
0 05170 
00 :5171 
00 ~172 
(1'35 173 

A 
A 
A 
A 
A 
A 

03 6 016 A 
03:50 0 0 A 
0053 44 A 
05500 0 A 
00504 1 A 
0360!6 A 
0~5000 A 
001000 A 
000065 R 

• 

00 :5174 0 1612 2 A 
.J U::I175 0:56123 A 

42~6 
42:57 
42:5 8 
4 259 
4 260 
42 61 
42 62 

4263 

E ~3 INR ~ R N tB DATA 
E~2 INR ERN oB MOD~ 
E~l l. DX ANR B•B POINT X AT VSFOR TID DATA BLOCK 

!..UA ERNtB 
S TA r::rn: . x 
LDA Cc. R 
PU~H F' 

J ~lP C i-I N 

E I '7',.. 
""""'- ,.,. 

MO VE ERROR NUM BER 
GC:T ERROR OF' 

EXI T TO V$ FORT ID 

······*·~·*····~ ~ ~ ~·········-~·-,·~ --~*~· ~··*••···~·-··-· ~ *··~-~-~ ····· • • 
42 64 
426 5 
4266 
4267 • 
426 8 lli 
4 269 • 

* 
FUHCTICii: 

R E P 0 S I T 1 
• 

TO ~ ~ PC~I TI ON A FIL E 
A T Fl,R MAT SPEC I F IE R 

0 N F I 

S TA R r 
~ .. c-,··ur~:~E -:· 
l". - .:-: ' ' • .> 

ENT~Y: ~~ FCB = ADDRE SS OF DC B/FCB 

L E ( R F L ) 

OF A READ OR w ~:: IT Et IJR 
A PHY S I CA L BAC~:SP ~CE 

IF 

0 7 
•..• '? 
·-· ' 
G7 

Ol 
r • ...., ..• " .. "":) J .. 

.. •' 1 

.- .., ., , 

·~ "":' '· . 
j , .., .. .. - .. 
I_! / 
. ... .. 

r, ·~ ,j / 

:)7 
,..•) , .. 

4210 
4 27 1 
4272 • 
427 3 llf 
4274 llf 
427:5 llf 

4·276 • 
4277 .. 

APEF : ADDRESS OF PHYS! CnL BUFFER 
~L BF = ~ DDRE:SS OF LOGI CAL BUFF ER 
PBS Z ~ PHYSICAL BUFF'ER S IZE IN W D :~ D S 
LR.S Z = LO~ IC~ L RECORD SIZF IN W8 ~ ~S 
rREt"b = PHYSICAL RE CORD ~UMBER • r 7 ' . 

42 7S !I . ~ :0 / 
42 79 • EXIT : RE AD : l~T RE COR D IN E l!F'F~R ~ 0? 
4£80 ~ WRITE : FU F f [R C LE~~ED ~ Gl 
42 8 1 !II ~ 0 7 
4~ 8 2 ~~~••••• ~~ ~•~••~ ~~•••••••Y~•••• ~~ ~• •r~~- ~~ ~- ~ ~!11***••••• ~ ~~~•••~~•~~ ••~ • C7 
4224 RfL ~1VB A B L~Sz,~~W C INITl ALIZC ~.~ G ICAL WO~ D COU ~!f C7 

04 2 39 
0424C 
0 4241 
042 4 2 
042 4 3 
0 4244 
042 45 
04246 
0 4 247 
0 42 4:3 
04 24 ':.' 
0 42~ 0 
0 4251 
0 4 2 5' 2 
04253 
0 425 5 
0 4256 
04257 
0 425 8 
0 4 2 5 '3 
04260 
0 4'2 6 1 
0426'2 

C4 263 

1) 4 264 
0 4 26~ 
0 426 t:. 
t:42S 7 
0 4 268 
042 69 
0 <127fl 
0 4 271 
0427 2 
.-. 4 ....... '> 
:; C r' -

04274 
0427 5 
•'4 ..-. -, .-.J c. ; t.;\ 
') 4 

., .• . , c. ..... 
C427 8 
,-, A ,. ... """!',-. ;_, ..,. c . ,. ;; 

04 2 80 
G428 i 
., 4 c.~·~':> 
~ U '-
" 4"0 .< v c '..1 '"'1 

42 S~ ALEf,BrWFT It,.~l-' I .... 
1J.I HL... , i.C. POitiH. R " "' vc. ··· ~ n • ""?1""1 1!!"" 

' · ' ,,- 1,.1 '"• c. 0 .J 

00 5176 
0 0517:1 
00 :5200 

:.10 ~201 
0052 0 2 

0 16027 A 
00531l A 
0:5602:5 A 

0 1 61 4 3 A 
0:56144 A 

42 86 

42 87 
00~2 173 0 16 1 ~ 4 ;:, 
0052 04 006441 A 
~ u 5205 00~210 R 
C D~206 0064D D A 42S S 
~~ 05 20 7 00 :5 2H· R 

GD '5 2 10 
• . ,., C' , , 1 1 
·' '.J ...J c. 
0 ::1~212 
C05213 

00 521 4 
~ 0521~ 
uus2H, 
0 05217 

:) 0~220 
' ,., ·~ '.) .., 1 
,~ ..J --· ~-

00 5222 
0 05 223 
i:· 05224 
0 'I c ~ ~.,. 

\....JC. t"-.J 

0052;.;: 6 
OiJ52 27 
C05 230 

006 411 ~ 
0052:' ··1· R 
001 0 00 A 
00501 5 R 

4289 
4290 
42 9 1 
429 2 

429 ~ 

4<:: 94 
429:.: 
429 6 

016020 A 4297 
126143 A 42 98 
146027 A 42 9q 
0 56 1 44 p 4300 

036010 
015015 
00 1 0 1 0 
005275 

4301 
4 30 2 
43 03 

A 4304 
A 43 05 
~ 4 306 
R 

43 07 14 6 14 5 A 
G0 101 G A 430a 

R 
00 1 00 2 ~~ 4309 
005275 R 

MOVB AB P13SZ tPBJ.l C 

TRAE 

£T 

~ ·-·· ···~·····~ - ~ ~~ ····· * l'iOT LOGI CAL R:: IJ F I LE ~ 
~~~-~~ - ~~ · ~*~-~~~~~ - ~~ ~-
RFL5 BT ~~ ET +~R> RFL4 0 

JNP ,.., , ... r, ·"' ..... ,... 

:« ~ :r. !I ~ • :*! • 'fC. ::>' :f. •• * :1 ~ : ,. :« l>' * 
• L 0 G I C A :.. R i'l D F' T !_ J:: liE .. . ~····~~ ~ --~-~ .. ~~r. •• 
RFL10 L ~A : P2 F •B 

·~D D ?!L z ,s 
.~ UB " 1 ,., ·- r:: ~\ .J Ho , lj j f 

~ T ·~ :~ :0:: w C , B 
~~••••• ••~ ~ •••• ~~ ·~ ~ * ••••r,• 
~ TE ST If LRECNC : N BUF F ER ~ ..... ~~-~-~~~~~~~~ ~ ~ ~· -- ~~-·· 

1- D ~< A "~··c· " ., . ...< .. •" · 1:' !' t' 

LDII ~ :<: , ~'( 
.J ~ 2 , .. ::- ' .,. 0 

~ I ,., . , 1 

S\J B P r. ,:- C N 0 • B 

J AF RF'L50 

I N ~ T I A L I Z E i-' f-; ·r S ! CAL W 11 R D C ~n: i t1 

LOGICAl.. rILE: ? 

''i' E S . ,.. C" .. -. , . 
t 1 - ,_,, I 

~' E S . PECY CLt: 

IF RMD 

PHYSICAL EUFF C::: R 

1 N t r r ~ L r z v. ~ H -.- s r c A L IJ IJ R n co 1.! ~lT 

V2 

. .. -. 
'I .: 

V2 
1 I .-. 
y c. . ' .-, \' c.. 

fG 

I t .- , 
y .:; 

V 2 
1 I •I ,, c 

G7 1)428:!.: 

C? :!428 7 

G/ . 04288 

, .. ; ., 
v •' 
... ? 
' . 
-, '? 
~.: . 
:_1 ; 

.-, 7 . . ,. 
~ . . ., . . . 
~ . . -l_i I 
•1 -, · ... • .. 
D7 
, ... -._: .~ 

... ·.. . - . 
!"': . ,. . . . 
r ·-! ,/ '· . 
' . . .. 
.. 7 . . .. • • ·- .· 

. ., . . ~/' .. 
/ 

i!4 28 S: 
01290 
0425! 1 
C ' 'J 4 •' • tt ._ _, .... 

:.:: 42 9~· 
0 A •:J •'> ? 
~ ._ j •. 

r. 4 ~. c:. , .. , 
...,: C. ~C· 

(142 99 
r· .. . -. ,., 1·1 ..,: .,. •.) v . 

04 3 01 
-· <1 - •• .. • ' • 
"" -... :· -... ... ·. 

0 .; ~, 0 4 
r·4-=·r·~ ... -· -· -· 
;, .. 1 ..... t'" c. 
f.} " f' ..;, J . J 

(' 4 "'"'• ) v '-' ·-:· 

-----------·----------·-·------·-"-~-·· .. ,_ .... _,~·-----·-··-----... -- .. ·--~------· ... ---- ..... . _, __ _ 
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E.2 VORTEX LISTIHG 

005231 0~6164 A 4310 
005232 126142 A 4311 
0 0~233 00~311 A 4312 
0 0~234 001004 R 4313 
00 :523~ OO=.i27::S R 

STA 
ADD 
DAR 
J(Hf 

Y$RERF 

TEMPdJ 
PERC .B 

RFL50 

4314 ~-~··2·~-~~--~-~~~~··· 
4315 • LR£CNC IS R£Siil£NT • 
4316 ··~······ .. ••••• .. ~~···· 4317 MOVX AB 13,P ~ECND 

00 ~236 
00~?.37 
00~240 
00 :1 2 41 
U0:5242 
00:5243 
00:5244 
00 :5 2 45 
':10 :5 2 46 
0 0:5247 
00:52 :50 
::1052:5 1 
00:52:52 
0052:5 3 
00 ~2:54 
00525 5 
0 052:36 

01~ 0 15 R 
0~614:5 R 
005024 A 4318 
0 0 :5001 A 4 3 19 
146164 A 4320 
004560 A 4321 
15::5201 A 432 2 
06:51 64 A 4 3 23 
00504 2 A 4324 
016027 A 4 3 25 
1 261€.4 A 4326 
056027 A 4327 
00::53!1 A 4328 
0:360?.5 A 4329 
01614 4 A 4330 
146164 A 4331 
0 56144 A 4 332 

4333 RrL20 
(:05 257 0 161~4 A 
0 05260 006411 A 
00 5261 0 052 66 R 

T B:< 
TZA 
SUE 
LL.S R 
MU L 
STJ3 
TXE 
LilA 
AI'ID 

. S TA 
'D AR 
S TA 
LD A 
SUB 
STA 
fSA! 

TEMP,B 
16 
BD12o.x 
1EMP , X 

At.B FtB 
fEMP .B 
AL.BF ,B 

B F:~ PT.B 
P BI~ C•B 
T E 11 P, B 
i' BJ..JC,B 
RWr L JI.I Rd~rl30 

.. 

PROGRAM PAGE 59 LI STING PAGE < 

SAVE - <RECORD INCREMENT> 

UPDATE PH YSICAL RE CO RD NUMBER 

SAVE BASE R£GISTER 

GE T RECORD IN CREMENT 

COiiVERT TO WORD IN CR EMENT 

RESTO RE BA $ E REGISTER B 

BUMP LOGICAL BUFFE R ADDRES S 

AL SO BUFFER WORD POINTER 

DECR EMENT PliY S ICAL WORD COUNT 

READ ? 

• 

4334 ADB BI PRECHC,PBRC,PRECHO YES . BUMP PH YSICAL REC HO 
0052 62 
0 ''"'"'6 "' V..JC. c.:> 

(10526 4 
. 

00:5265 
005266 
0 05267 
00 :5C: 7 0 
')0 5 27 1 
00 5272 
!JV 5213 

016145 A 
126142 A 
05614 5 ~~ 

10,065 A 
11042 3 A 
0~61~4 A 
0 3 6010 A 
01~014 A 
110437 A 
0~501 4 A 

4 3 35 

4336 RFL30 
4337 
4338 
4339 
4340 
4341 
4342 RFL40 

• 

f'DPJ 

ORA 
S TA 
LllX 
LOA 
DR n 
ST:i 
PCPJ 

PCIS 
R :.J r L , B 
~lD FC B,B 
.. ., v .. '- ' ,, 
FPOS 
l2 • X 

00 5274 105065 A 
··~············~~-~~j···· • L~ECND NO T I~ BU FFt~ • 

00 5275 
OD5c7 S 
OG =.i277 
OQ::i3 00 
005 301 

0 1&154 
11042 7 
05&1~4 
00 1000 
00:5015 

43,43 
4344 
4345 

~ 434 6 
A 4347 
A 4343 
A 43 49 
R 

··~············· ~~ .. ····· RFL~O LDA R;·IFL •B 
0 R A ~ fi .::: 
S TA RWFL •B 
JMP ~cr 

AND EXIT 

SE T POST F!. AG OH WRifE 

PD XNT X AT F"CB 

AL ~D IN F' CE 

AI'ID EXIT 

SET INITIA L I ~ F FLAG 

RECY CL E PH YSI(: AL BUFFE R 

. . 

852 ; . 

V2 

'12 

V2 

FG 

V2 
V2 
..... 2 
V2 
V2 
V2 

F G 

V2 

07 
07 
0~ 
0'7 

04310 
04311 
0 4 .3 1 2 
04 ?1':' 

w ·-· 

07 0 4 314 
07 04315 
07 0 4 3 1 6 
0;' 0 4 317 

('7 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
0 7 
07 
·o 7 
07 

0 4 313 
04319 
0 4 320 
04321 
04322 
0 4 323 
04324 
04325 
0 4 326 
0432? 
04 328 
0 4 32'3 
!)4330 
0 4 33 1 
0433? 
0 4 333 

07 04334 

07 

07 
07 
07 
07 
07 
07 
.. 7 u. 

07 
(li' 
07 
07 
C ·;o 

·' "''l .. ... 
[: 7 . . 

04 335 

04336 
04337 
0 4 338 
04 ·?":i0 

"' "' "" 043 4 (1 
0 4 341 
04342 

04343 
0 4 344 
04345 
0 <l3 4 6 
t"t A "' 4 "1 ..., ' ·! ..:1 ... 

0 4.3 4 9 

43~0 EJEC 07 0435n 
4351 •••••••~~~~···~~~·~•••••••••••• P ~~•••••~ ~~~••••• ~ ~*••~•· ~ ~•••••~ ~ •••••~ C7 D435L 

('1()5 302 
;.1 ~ 53 03 

(18 ~304 
'J 053 05 
t) (J 53 0 6 
005307 
00 5310 
0 05 3 11 
005312 
0~ 5313 
0053 14 

(!::! 5 3 16 
0053 17 
005320 
OC~321 

0053 22 
005323 
00:5:324 
00532 5 
00532(. 
o·o 532 7 

11,352 • 
4 3 5 3 • 
4354 ~ 

D E C I M A L ~ R R A Y ( R H D ) 

4 3 5:5 • FUHCT ION : 
43:i6 • 

TO ROUND DE~INAL DI GI T STRI NG IN AR RAY CHB• PROPAGAT I NG 
CARRI ES rDRWARD 

4357 • 
435 8 • ~NTRY: 
4359 !l 

4 36C !!! 
4361 • 
4362 .. 
4 363 Ill EXIT : 
4 3 £4 !f. 

ARRAY CH B CCNl' AINS BIN ARY £QUJ VALEN~S 
C~U NT = ROU ND POS ITIO N 
DEXP = DEC IMAL EXPONENT 
QC C = BI NA RY F"RA rT ION REMAI NIN~. PFTER 

Dr XP = DEX P+l ON F IELD OVERF LOW 

:lECIMn L DIGITS 

14 DIGIT S 

005302 
0 1605 2 
001J04 
005353 
14£.2 00 
001004 
00532 1 
0 16007 
126200 
005314 
0 16008 
00 4 24 1 
1)0 100 2 
005353 
001000 

4365 
R 4 367 
A 4 3 6 8 
1='1 

R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
R 005335 

01600 7 A 
126052 A 
005314 A 
015001 A 
1 4 046:5 A 
00 1004 A 
00 535 3 R 

4 369 

4 370 
4371 

4372 
4373 
4374 
4375 
4376 

4378 

4 3 79 
4 3 80 
4381 
4382 
4383 
4 384 

4 385 

RtfD~ 

su~ 
....1 A i~ 

~.~~ 
ADD 
D'-C R 
LDA 
I . ~ L A 
,J ~ i' 

J 11 p 

LDA 
ADD 
UE CR 
!_ DA 
S ~I B 
._: AN 

TZ r..'tB 

;:l.U 14•B 
o·· t·l n ..,. r.. . J . ... i 

ACH!: .B 
:3Dl4 or. 
(I 1 ·1 
<iCC •B 
l 
RliDX 

. RN DL 

~ Ci-! B • B 
r. o UN T. , B 
rn 4 

1 ' X r .~ VE 
12' ... " '· .• ...n .\.' r. 

EX ! T IF C 0 'J 1-1 T NEGA 1'! VF 

I S CJUHT 14 "' 

VE S 

POINT ~ AT L~ST DI GI T 

El<I T IF NO 

OT HtRW ISE PROPAGATE CARRY 

POINT X AT ROUN D PQ S ITION-1 
GET DEC IMA L DIGIT 

EX ~ T IF tlO C ~r? R '.' 

TEST C' OUNT -=0 
00533 0 0 160 52 ' A 

- -- - -·· --· 

w r • ..,,, 
'"' .. ' 

* 
, .. ·; •.· ; 

_. ""t ··' Jll': ... ( 

..: c 7 
~ 0 7 
~ I) ~ · • 

~ ... .., 
w. • .... . 

!IE 
v 2 !fj; 

~ 

07 
07 
(: / 

V'2 

V 2 

* liE 

FG 

FG 

'J 7 
:: I 
(· 7 ,.. .. ,. ,. 

'., 
I) t' 
l i ,, .... . 

,.., 7 
'J • . .. , 
t: r 

'I 7 •. 

i.J? 
,-, ··~ 

u ' 

l-. -•l 

(t '? ' . 
&7 ... ~ 
·~ . r .. , ·.J , 

(:/ 
l'l ; ·. . 
,, 7 
'· 

0 435~~ 
n4 ,..,c: ... ·. .... ..:• ;:; ... . 
,.. r'~ ... , c:- 4 
v •tV ..J 

04355 

.. . ,.. ., 
l''=·..:::~ ~ 

:J. 4 'j ;; ·:· ... ( ' ·· 
0437.::: 
f! .:-, 'j 7 1}, .. ~. . 
.. <1 ~ ') 
U J ~ • • -~ · ' 

0 4 37::: 

04878 

C4 3?'3 
04 ~;s ·:~ 
n ..,. .. , r" ~ 

- · • ·."· OJ. 

0 " ''0:• .. ., .. ....... 

07 04 385 

·- - - · - - ----- - -- ·- ... ----·--· - --· ···-.. 

' . 
( 

• 

---· 
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E . 2 VORTEX LI S TING 

(.'(J ~ 3 ~ 1 
0 0 :5 33 2 

8 0 1010 
00 :5 3 5 0 

P. 
R 

Y$R ERF P RC f.i i<'AM PA Gr- 60 LI S T HIG PAGE < 85 3) 

43 86 ZA X !~7 0 4 3 86 C L E~ R LAST DI GI T I N CASE OF UV E R F L C ~ I . 
0 0 ·~ 3 3 3 0 0 ~ 0 0 1 A 
0 0 ~ 33 4 0~~ 00 1 A 

()('1 ~ 3 3 !5 

C0 ~ 3 36 
C0 5 33 7 
00 !5 3 40 
00 !5 3 41 
00 !5 3 42 
00 ~ 3 43 
0!3 ~ 34 4 
0 05 3 ,1 ~ 

·:: o~3 4 6 
00 ~ 3 ·'l 7 
n -. c- .., co: n 
'J .., - · '-' ..J "" 

') 0 5 3 51 
') 0 ~ 3 !5 2 

4 3 S 7 
4 3 SS 
4 389 

······•·w. ~ ···~- ~ ~ ~ ~····· · -~ ·· • LOOP TO PROPA GATE CARRI ES • 
······~ ~~ ~-~ · ·· ~ ~ · ~·-· ~ ··· *- ·W. 

• 

('.., 
•} I 
' ., ~I ,. 

,~, -:" 
··• I 

0 4~ 00 0 
0 1~ 000 
14 C4 71 
0 0 1004 
0 0 ~ 3 ~ 3 
0 0:5 00 1 
0 ~~ 000 
00 ~ 3 4 ::1 
1 460 07 
00 1 0 02 
00~335 
0 46 0 55 
00~101 
C! :i::S OO l 

A 4 3 90 RNDL I NR Q, X BU MP P RECE~ING DI GIT ~ 7 
~7 
07 

A 
A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 

10 ~ 06 ~ A 

4 3 '3 1 
4 -:> o-::> 

-.J ,. '-

4 3 9 3 

4 39 4 
4 3 9 !5 
4 3 96 
4 397 
4 3 98 

4 3 9 9 
4 400 
4 4 01 
44 02 

IHIDlO 

RNDX 

LDA o ~ x 
SUB 'l E N 
JA N ~ ND X EXIT IF NO C ~ RRY 

·r z A 
ST A 
Il E CR 
$1J E 
JAP 

INR 
I NCR 
~ TA 
PO P J 

EJ£'C 

0 • :< 
0 45 
:=tC HE •B 
RN DI.. 

DEX F' sB . 
J. 

CLE AR D!GIT 
DECRCf'lENT c:a: ARRA Y POI NTER 

IS CARRY P R8~A GATE D OUT OF C:i B ? 

YES . EUMP CEC I MAL EX PONENT 

S H I ~ T CHB RIG HT 1 
EXIT 

FG 

0? 
0 t' 
,., '";' 
; I I -, .. . 
• .J / 

( J • ., .. ' 
fj ..., .. • ~ 
.-~ '":'-' 
.... t .. -, 
'J / 
• f - · ·- . 

······· ~w. · ~ ····· ~·~ ······· ~ ···· · ···~·-· .. ~ ~~ ·· · · w.~ ~ - -- ~ ·· ·~ ····· .. * ····· ~ .. ~ 

4 403 
4404 
4 405 
4 •:0 6 • 
4 4 0 7 • 
44 0 3 • 
44 0 9 • 

') -. I 

R E r R E S fl p H 'I s I C A L 

F'Utt CT ICtt : TO REA D OR ~ R I TE A P ~'VS I C A L 

4 41 0 "' EfiTR Y : 
44 11 
44 1 2 ~ 

4 4 13 lf 

ADF'CB ::: ADDRE SS OF D C B / F C~ 

LO GI CAL F IL ES J NL Y: 

B U F" F E R < R p B ) 11 ... . ' 
0~ 

.iWF F E R :..6..' ... , --, 
:.:: '. • / 

n 7 . . 
·.~.·. . 7 :} .. 

44 14 ~ PREC ND = C U ~ RE NT P HY S I CAL RECOR D NUM BER ~ 0 7 
4415 • ~3RC = CO UN T OF 1 20 - WOR D RECO RD S I N PHYS I CAL BUF FE R ~ ~7 
4 4 1 6 • ~ u 7 
44 17 ~ EXIT : P BUC = P !~ Y S IC AL UO RD C OU~T ~ 07 
4 418 • PRECNO ~ r·RE CNO + P BRC * 07 
441 9 * * C7 
44 ~ .... 0 w •····-··-~---·-- - · --· -~~- -- - ---- ~~ ---· · - -- -- - -- - - -- - ---- W WW W W W W-MW W • w = ·~ • • .._ IK W. • • :.; Jr. ""' • ;., • • ll '!f ,; :" ~ ••. :.:; ;..-. ~ W. :Y.: -:.-. "'I( :.4 ~ •· • ~ ;..: W. ~ • • • ¥. ,101{ ,-.,, :~"': :.. W. ;:op.; :"'f :.'YO .'A ;,.; :Y. .'11( w. :'r. .?;. ;-..; " · ."ff. .._ •"-'· • .;. .~ .~ ~ W. ~ ,.,.;; .~ """" -~; tJ ; 
4422 RPF TRAB RWF L , LF, Rr·B1 0 TES T I F LUG I CAL FILE u ~ 

OOS3S4 016154 ~ 
00 :5 3 :i !.'i 00 6 441 A 
OO :i3 :i 6 00 :5 363 R 

30 5 3 ~ 7 

·-~ - '" 6 0 :.J v ;;J.;, 

00 !5361 
O n -: ~6-:> 

V oJ - li-

0053 6 3 
00 ~ 3 6 4 

0 0 :5 3 6:5 

'J:J 5 36 6 
0 0 5 3 67 
; ... ..... e-~ 7 0 

..) ._I..JI 

0 " .. ?. "" 1 ·.• ..J - I 

·' ' ! C" - ...,. ~:J '-' ·.. ;_1 .:· ,.- '-
,., ' ) -""' ...,. ..... 
Ul.:~-.) t..:> 

'1() 5 ~ 7 ~ 
.. , '"I c: ..-. ..., *" 
·-• • ...J .;, , ._) 

00 ~ 37£, 
f( 0 C' ':> -, .., 
·~ :;Jv(/ 

.:: ·_: 5 ·1 0 0 

fl 0540 1 
(1;) 54 02 
. 0"' 4 0 .... ..... .J .:J 

4423 
4 4 2 4 
o!i 4 2 ~ 

0 36 010 :1 4 4 26 
4427 

0 1 61 4!5 A 
0~:::50 03 ;; 
0::! !5 0 1 '5 A 4428 

t". 4 c 'i 
4 4 3 0 
4 4 3 1 

01 0 464 A 44 ;!2 
0 0 6~0:1 A 4 4 3 3 
00 4 ~ 1 ~ R 

4 ·~ 3 4 
0 1 6 1 ~4 A 
0 0 64 4 6 ~ 

OO :i 3 76 R 
0 1 6020 A 4 43 :5 
1 2 614 3 
l 46 0 2 ;-
0 01 000 
0054 0G 
C3 60 1 6 A 4 439 
3 1 5 1 44 ~I 4 4 4 0 
0 "'6'' ·' .J • J. .... .. A 

016 1 54 
0 06 4<- l 

A 
A 

!)0 5 40 6 R 
0 0 6 40 0 

4 ~ 4 1 
4 442 

4443 
0 0 5 405 0054 1 1 

.......... ~ ····· ·~~ ~- ~ ··· · · ·· · 
• LOGI CAL F ILE - SET UP FC E • 
~ • ~ ••••~~~ •••~• w~ ., • •~ • • •• ~ ••• 

LDX ADFC B, B P OI !• ~ ~ AT r ~ B 
M ~ VE A X PR SC NC, 3 MC VE PHYS!CR 1 RE CNO 

S H I 
w•~••••~ ~ • ~ ••••~~~ ~ ••• 
w CALL IO C TO Dn 1./0 • 
~·-··~-~ ~ .. ~---~ ~ · w.* •~· 
RPB10 LDA C I U 

J S R fJSJ s X 

. n ....... - """ . , A ' > 'C' L • ... i '!t J..• r f c, 
..... t:· ,~ •. .,. B 
~ -'·' .... L J ' 

ALSO 

C AL :... 

rCE c:13 ) 

V$l OC ,.. .. . .... 

IIII T IALI Z~. ~il.i 

'I' E !; 

DO 1 /0 

( 

ro FCB(3 ) 

D' . ,... B t ..... vr- t· CO t1P UT E P }{'r'S I CAl ~~ U R D CCJ tH 

RPBll 

RPE12 

L D ;.; 
L. D1~ 
<" T (': 
;, J '1 

f RAB 

BT 

;, ~. ~' ' ., 
t •• j) .. c 

r. •.•r> ~· B H i ~ ~, ,:. J 

p :2- j...i r.:· ' X 
·::- .. ., " C' " 

• -' "'" J D 

:-;: 1J ;.- I. , L F'' R P :C 1 5 

.~ :::; E: T + R M , R F' P. 2 0 

NOT Itli T I A:_ ~;,' I N G 
X F E ~ I/ 0 WOkD COU NT 

L C G I C A L :: .~ I_ E ? 

"r't: S . R ~~ .n 

V$ F CRT I D 

E . 1 

E . 1 
._- 1 
~- . ... . 
C'. • 1 

E . • 

E . 1 
E . t 
i:" • 
~ • l 
• I ":) v ... 

'·i 2 

.) l 

,, . ., . ·' 
iJ/ 

i_l ? 
07 
'):" ·. -. 1 . .; .' 
' 7 
• ./ . . 

.... -,. - ' I • ;' 
•.· I 

t' 7 ·-· ' ,. . -. 
-!": ? ,. ' 
: . ., .. . .-. ..., 
·-· . 

.·. 7 t.f • 

n 4
_,,..,., 

. .,: . .;:. ·' 

.c .. 0 4 ~·9 ···· ..... ·-· 

04397 
0 •?9•:;) 
~ -· ·-· 

0 4 391 
0 44 1):) 
0 44 0 1 
1)4 4 02 

0 44 03 
0 44 04 
0 440~ 
04-1· 06 
C 44(i7 
C:44(1:j 
O<t40':1 
0 4 410 
0 4 4 1 1 
(1·'41'·' .... ,_ 

0 4 ~· i 3 
0 4 ·:t1 •l 
04415 
0 4 4 1 6 
(I 4 4 1 ;:· 
0 441:3 
(14<:' 1 ':i 
0 442(: 
,.., ... 4"' ~ 
\,.I ..,. c t..:. 

04 4 2?. 
'' 4 A ":'• -t v ~~-r 

04 4 25 
C44 26 
U., 4 ~ .-, ., 

""~ .::. .· 

04428 
0 4 4 2 ':1 
044 3 0 
.-, 4~~·· f.' I • ,• ::. 

.-,~4 " ;'' ..•tv .. 

'! 4·1. 3.:.1 . . . 

~ 4 .. .... . . •:., .... ~.-
"'' . T ._ • 

"4 ·' 3'' v ~ . ::; 
044· 4l~ 
04 4 1',) 
' t • ' . • ., .:.t 'f '"'' .: 

4 444 ~PP.l 5 ;·tCVBAB NO. ~P DA T E ~JGICA L WOR D CO UNT l I <~-t \' c ') ; · 0 ~ 4 4 ' 
00 '5 4 06 
(1 (; 5 4 07 

\1 1 6 1 44 A 
0 ~6 12.:.. ~ 

'3il 54 1 0 1 05 0 65 A 

0 0 5 4 11 
0 05 41 2 
(1!) 541 3 

0 1 6 1 4 5 A 
1261 4 2 ~~ 
0 5 6 ~. 4 5 ~l 

0 0 5 414 1 05 0 1;5 A 

444 5 n,.., p j 
' •.J EX I: 

4 4 4 6 RP li 20 <:· r· '=' " •• n p .,.. <=· ,-. F· R t:. ,-. r· ' C I r • . 1.,.. ' 1 U ' .. ,--.., •.., J 0-J 1 RUMP PHYSICAL R ECU ~ D NUMB ER )? 0444 

44 4 1 

4 448 
4 4 49 
4 450 
44 5 1 

? QP . .J EXI T FG 

c.: E c 
~ ~ · · ~ -- ~ ~ ~••••• ~ a~ ~ • •• • ~ • *~ •• • •~ a~ ~ ••••• ~ ~ ~ •~ • • ~ ~ • ~ *• *~•~ ~• •••• *• • • ~ ~~~ 

• • 

•.. . 
l' ( 

• '? 

'~· ' 
··i 7 
' ' . ~ 
l! l' 

...... , . 
-· c. A R C H F' c }'; C H A 1 ) 

:.= .-. .. .. ."''; ·~ •' 

. . ~ - _ ... ~ ... -- --· .. ... .. . . .. . ~ . .. . . . . ' -.. . .. .. - . . . . . 

04 4 4 

0 4~ 4 
0444 
0 4 45 
0 4 45 



; 

E. 2 VORTE X LISTIHG YSR ERr PROGRAM PAGE 61 LISTING PAGE < 854 ) 

0 05415 
00 :5416 
':::l :5417 
00 ::5420 
::.''J :i421 
.~ n "' 4 .... •. • " ..; &:. c.. 
OO ::S42S 
OO ::i42~ 

no -4 .. . 
v ....,} '-""" 
0 0 54 26 
005 4 27 
')05 4 30 
00 543 1 

00 :5432 
(:0 54 33 
005434 
:} 0 !54 3 :5 
-:1 0543 6 
'J0 5437 
00 5440 
005441 
:; ~ 5442 

036016 
OO:S041 
Oil 612 0 
000037 
0 :5614 6 
0 1:5120 
0 :560!5 2 
03:50 :5 1 

445 2 ~ w. 07 
4 45 3 • FUNCTION: TD S E RRCH AN FCB CH~IN FOR A GIVEN FORTRAN U~ IT HUMBER U W. 0? 
4454 ll liE 07 
445S • ENTRY: lJ iiiT z U ~ 07 
44 56 !f. LNKCNT = COUNT OF FCB' S ON CHAIN Y2 07 
445 7 ll EACH CHAI N IT£~ Xf"CB HA S FDRIHlT: liE 0 7 
4458 ll XFC EC10) = ADDRE SS Or NEXT FCB ON CHAIN .liE 01 
44 5 9 ~ ~FCB< 11) = U <X FCB ) ~ 07 
4460 ll! AL DC . • r;E . 0 1 F V SRERR EtiTERED B Y ALDC V2 0 7 
4461 • w. 0~"' 
4 46 2 !to. EXIT : A = ADDRESS OF" F"CB ARRA Y, IF U ON CH AI N IE 0 7 
44 63 !f. = 0 IF U NOT Ctl CH AI N If. 07 
4464 ~ PRLINK = ADDRESS OF" PREVIOUS CHA!N LIN K * 07 
4465 ~ ~ 07 

4 46 6 ~-~·~~···~····· .. *~~···········-··~*····~---~·~·····*·······~·········*•• 0 7 446 8 *!f.~··M··~~·~··· ·~~·····~··· 07 
44 69 * INITIALIZE SEAR 8•l LOOP ~ 0 7 
44 70 ........... ~ ···· · ·~········ 07 

A 4471 ~ CH ~ ·o x A N ~ BtB 01 

0 445 2 
0 44 53 
0 44 54 
0 44 55 
0 44 5(, 
0 445 ? 
0 4 45.:~ 
0 4 459 
0 44 60 
0 44 61 
0 446 2 
0 44 63 
04464 
04465 
04466 
04468 
0 -14 6 ·~· 
0 4 4 7 (; 
04471 
04472 
0 4 't 7 ;:.: 

A 4472 TXA GET DAT A BLO CK ADDRESS 0 7 
;:'! 4 4 73 ADDI CH !':H DR-1 0 AD :J BIAS 'v'2 07 
A 
A 
A 
A 
A 

44 7 4 
4 47::5 
4476 
44 77 
4478 
4479 
44 80 

STA PR t. INKdl 
Lil A L'H(C NT'>~ 
SlA COIJN TtB 
LD X CHNH DR,X 

········· ~ ····· "- S EAR CH LOOP ll 
~!l!flf.ll!ll!llll!ll:ll''ii(:'J.!f. J! II!ll 

POINT PREVIO US L IN K AT CHAIN HEADER 
GET LI NK COUNT 
STORE AS LOOP COUNT 
POINT X AT !~ EAD OF CHAIN 

• 

tl 7 04474 
07 044 75 
07 044:"6 
07 04477 
07 0 44 72 
0 7 04<!· 7 ;? 

O l €.0 ~2 A 44 8 1 S CHL P LD A COUN T,B 
07 
07 
0 7 

04480 
04 4 81 
1) 44 8 ;:: 0 01 010 A 4482 

0 0~44 8 Fo~ 
0 05311 A 44'3 3 

44 8 4 
44 8 5 

056052 A 

44 86 
4 487 
44 88 
44 89 
4490 
44 9 1 
44 9 2 
44 93 
44 9 4 
4495 
44 96 
4 4 97 

fl 44 98 
A 44 99 
A 45 00 
R 
A 
A 

4501 
4!5 02 

A 45 03 .. 
I( 

NUC1 
VI I 1 
~ CH~ C15013 

1 4 6 16 7 
001010 
005442 
0 7614 6 
035 01 2 
00 100 0 
0054 2 5 
00504 1 A 4~ 04 SCHX 

4 505 SCH Y 

JA Z SCHY 

D~R 
ST A 
I FF 
GOT!J · 
IFT 
GOT O 
T ZA B 
STX 
L"< A 
.JSR 
ADD 
~' S R 
ll'X 
corn 
COH T 
l. ::l ~) 
:SUB 
JAZ 

sn< 
LD X 
JMP 

TXA 
P Of' J 

C' OUN TtB 
... J ! r,-· 
11 ~· • 

, ..• u c 1 
V 1 I 
VI! 1 
AL DC , SC H:5 
TEr'1F tB 

TBK,~< 
DiS 
T:F; K ,X 
T[M P,B 

1 1 , X 
UN d . , B 
~;C H X 

PRLII'fKtB 
1 0 , X 
S r:HLP 

FL AG NO F I ND BY EXIT ~IT H A=O 

DEC PEI1 £NT CC.UIH 

VOR1 EX BKG ;iD CALL I NG NUCLE US .? 
vc- .,- -~A VE '•' ''-·"' · . .). ,, 

TE ST FCB(O) IH BACI(GRGUND 

TEST FC B CH) 
RE S ·r ORE X 

iN I:A CKGIWU iiD 

COMPH RE WITH U 
EX l T JN FIN~ WI TH X= F"C B AD DR~ S S 

. 
UP D~ T E PREV lOUS LIN K 
POINr X AT NEX T LI NK 
LOO P TIL L CHAIH E XH~US T ED 

FLAG FIND BY A.NE.D 
EXIT 

<FCB A'D DRESS> 

FG 

FG 
FG 
FG 
FG 

V2 

FG 
FG 

07 0<!· 4 8~ 
07 0 41.!·24 
07 04 4 f:~"'i 
C7 04486 
07 0448 ;.' 
C7 0 44 8 :3 
07 04 4 89 
'J ? 0 4 49 0 
G7 044 '::' l 
07 04 4 92 
(• 7 ., ., 
l ' 
0? 
07 
.... '7 .... ., 
0 7 
07 
:-. 7 .... , 

044 9 3 
0 44 94 
"4 ·' " '"" IJ .,. ;t . ..,1 

0 4496 
04 4 97 
::J<- 49 8 
0 4 4 9 ~? 
0 450(; 

• 
07 0 ~· 50 1 
07 
(I ~ 
·I 

04:002 
0450 3 

J7 
FG C 7 

0450.!1. 
.. ,. -.: 0 ~ u .- ..... ._, 

~·054 43 10~ 065 A 

") 05 445 
00 :5446 
')05 447 
:)0 54:50 
•)U5 4 5 1 
0 05452 
~:) 545 3 

00 5454 
00 5455 
0 05456 
0 0 :~!"4 57-
0 054 6 0 
0 05 4 61 
005 462 
005463 
-o 0 54ft4 
005 465 

4~06 EJEC 07 
4 ~ 07 •••••••••••••••• !~~ ~ •••••x••••••• • •~• • ••• ~ ~•*• ~• ~ · a ~ • ~ •• ~•~•••••~••~• ••• ~1 
4~ 08 ll * C7 
4~ 03 * S H I F T A C C U 11 l! L A T 8 R A C C < S H A ) ~ 0 7 
4::11 0 ~ .. ~·7 
4511 ~FUNCTION: TO SHIF T THE 4 - ~0 R D ACC UNULAT~ R ACC * 0 1 
45 ~2 • * c~ 
4~ 13 ~ ENTRY: COUNT = + SHIFT RIGHT COUNT w. 0 7 
4514 ~ ·• - SHIFT LE FT 1 * ~7 
4 5 1 ~ * * 0 1 
4516 ~ EXIT : MO SP EC!AL COND I! ! DN S ~ 2 ;• 
45 11 lll liE C7 
45 ~. 8 
452 0 
4· 5 2 1 

0 15 0 :52 A 
00 1 0 04 A 
00547 3 R 
001010 A 45 22 
005510 R 
00531! A 45 2 3 
0550 5 2 A 45 2 4 

4525 
4 526 
4 527 

A 45 28 

* ~--~-·-Y-~llli!··~ ~~ ~*~II!II!~II!~Mlf.:'J.~II! ~lf.~ 2 ~11!*ll ~q ·~-~ E lf. ~ ~~~ -*II!II! W~·· ····· ~ · ~ ~·-~ 
S H A T ~ )'; L 0 A 11 X A S .. :· A ".: ~: P [] I :q Lli: 
S HAL ~NAX CUGN T, S HR50 TE S l DIRECT IUN Of S H! F" T V2 

JA Z ~ HA X 

DAR 
S TA COUN T,)( 

!(! -=•••--•~ ~w !l!•l'l•• 
~t: RIGH T SHI F'T • 
!4!ll!:.!ll!ll!lf.l1Ellt l!\ .ll!ll(ll!jl!ll( 

LD£1 
LD A 
I f• <:' R 
·- f""' ~ 

E X l T 1-1 ~·: [ ti ::- I I~ ~ SH E D 

DE CREME NT ~H IFT CO U~T 

' 

•; 7 
.., -· ' / ' . 
r , "? . . ' 

G7 
r •. 
.J / 
f• 7 
~ · 
"J" 7 ' ,• 

·: 7 
r . , ...... 
~· l 
':.1 
.... 7 .. ;• 

0 45 () (:. 
0 .:1 "' ( • ., ~ ..... 1 l 

"4"' " ··· , i .• . • 1 
.·, .. ~ t-o .. "\ 
.... ,,. ·-' :,.J . , 

0 ,. C" • • ... 
•• , .,J J. • 

r . 4 c::;1 1 
.., ..... .. .L 

0451;? 
0 4~1::; 

04514 
') 4 ,. 1 ·~ ' . I ~ 

';4 ~:il 6 
roAc:;• -· 
;.; •t .... J. .. 

1) <1518 
0 4 

,., ...... , . 
...... c. •.· 

0 4 "' -:) " ._'1 '- .. 

U• 4 "' ·=· ':.> ·-' '- ._ 

0 45 2 :3 
(145 2 4 
0 4 <= -::. . -

' ......... ·-' 
04:) 26 
0 ~, ... ... 

'Y ~· ..... ,, 

( 1 4 5 2 :: 
0 4 5 2 '3 
'J 4 C"' ·:'· ,., . ._, ..... ·.· 

02~0(1(.:, 

0 1 5005 
004:501 

A 
A 
A 
A 
A 
A 

0 € .. 5006 
025005 
01500 4 
00 4 5 01 
0 65 0 0 5 A 
025 00 4 A 
.015 00 3 A 

45 29 
4 530 
4 531 
4 532 
4 583 

-~ .,.. B '" •. LD B 
:::. C C + 3, X 
?l Cr. + 2, X 
AC C+ 1, X 
1 
ASC+ c•X 
•':t :: : t:; + 1 ' }~ 
•'!CC ~X 

SI-I!F'T P. CC CD f.i? ') 4 5 81 
) ? 0 45 32 

45 34 
45 35 
45 3 6 
45 37 

LDA 
LA ~ R 
ST:El 
L 1) !3 
i . . :1 A 

$1il~="T ACC<2 ) 

(; 7 
0 ? 
(. 7 
~ . 
IJ 7 
07 

.... 

:J 453 8 
0 45~L-1 
('453 ~5 
r,4.:- ~, , 
. .. • ._1 ... . •,) 

('45 3 :" 

. . 

.. . 

i 

.. 



•• 

. . . 
r· .... • , 

E. 2 YD RT.E X LI STI~G YSR ERF P R iJ GRAr·l PAG E 62 LI S tl NG P AGE ( 855 ) 

!)0 ~4 6 6 
::1 0 :5467 
00 ::1 4 7 0 
0 0~471 
'J0 54 7 2 

00~ 4 73 
005 4 7 4 
00 54 75 
30547 6 
C03 4 77 
0055 0 0 
C0550 1 
C J 5 ~C2 
00 :5 503 
00550 4 
!:10 5~05 
J0 5506 
(, " 00: ~· 0 -, 
~· .., ...J ~ ~ 

10 5 51C 

. ... .. .. 11 
- ... ..) ..J 

0 0 5!512 
0 05 ~ 13 
()0 5S 1 4 
005 515 
005 !5 16 

0 04 :50 1 
06:500 4 
0~ ~003 
0 01 0 0 1J 
0 0 544 5 

01 50 0 3 
0 25 004 
0 04 4 0 l 
0 5:5 003 
0 1 :5 0 0 4 
02 500 5 
004 4 01 
0550 0 4 
01 5 0 0 5 
0 2 5 00 6 
(104 4 01 
0 5 5 0 0 ~ 
0 6 30 06 
00~0 4 2 

~ 4538 
A 45 3 '9 
A 4:5 40 
A 4541 
R 

4~:i 4 2 
4 5 4 3 
45 4 4 

n 45 45 
A 4546 
A 454 7 
(l 4 ~ 48 
A 4 5 4 9 
A 4 5 50 
A 45 :51 
A 45 5 2 
A 4 !553 
A 455 ·1 
A 4555 
A 4 5 56 
A 4557 
A 4 558 

4559 

l.AS R 
ST E 
:TA 
JMP 

li!I!J!llll •• !f. lr. :';; l": .il'.ll 

• LEFT SHI FT • ......... ll!!f.··· 
S l-IA 50 LDA 

SHAX 

LDB 
l A$1.. 
STA 
LDA 
LDP. 
LASL 
STA 
LDA 
LD B 
LA ~ L 
S TA 
STB 
T"'P " .. • 
P OPJ 

1 
A t:': C +~• X 
Acc , x 
SHt1L 

'~ C C, X 
ACC +l d( 
1 
ACC , X 
ACC+l • X 
' ·-c + ~ " 1--1¥..- ._ t o"\ 
• • 
!":CC + I ,X 
ACC +2• X 
ACC + 3 • X 
1 
t.CC + 2d< 
..... ,-. (" + ~ '·' )"'\ ._,. . ... <J • , .. 

SHJF'T ACC(l ) 
SH! F T ACC(O) 
LOOP TIL L A!n~H· 

SH!Fi ACC(O ) 

SHIFT ACC(l ) 

SHIF'T ACC<2) 
SH ! tT ACC<::~) 
RESTORE BA SE REGIST ER 
EXIT 

B 
F'G 

07 
0 7 
ti 7 

,., ..,. 
~ I 

,) 7 
( . 7 

.• ,· 
()7 
;J 7 
~I 7 . .., ; ... . 
0/ 
0? 
07 
(1 7 
1 
.. , ~ 
-· . 
•) 7 

' 0? 
(j -~· .J ,. 
.~ 7 ••• 

10~0 6 5 A 

005512 R 
Oll55 1 2 R 

0 1602 6 

EJEC 
I FF NUC F'G 
GCT O NL:C l F'G 
I F T VI! FG 
GOi O Vl ll F'G ......... ~ .. ·~···· ~ - ~~·····~----~- ~ -*~ - - ~ · *~*- ~···· · !f.······ ~ ~ · ·······~-~-- ~ . ~ 

T A C K G R r. U N D A D D R E S S ( T B K ) 

0 7 
•" ? ,. 
(:7 
0 7 
07 
07 
(! ,? 

4~60 
4 56 1 
4562 
4 :563 
4!564 
4 ::56~ 
4:566 
4567 
4 5 E. S ~ 

T E S 

TO 
!IIi ··; ? ,. 

4:56'3 !ll FUffCTI Dr·l: 
4570 

A = T E ~T ADDRESS 
4 572 :.. 
4 5 7 3 * CALLI NG S EQUE NCE : JSR TBK • X 
4 57 :; ~ 

IS IN r ..... .. _ BAC KGR OUND !f. (j ? 
~ ... ' 1 
~ -..; j ' 

~ (' :-' 
"' ~ .• . ,. . . u / 
13 7 

4 575 
4 ::1 7 6 
4 ~77 
4 5 7 8 
4 S />9 
4 5 80 
4 :581 
4582 
4 ~83 
4 ~8 4 
4"'i8 5 
4 586 
4~ 87 
45 8 8 
4 :58 9 
459 (1 
4 591 
4 592 
•1593 
459 4 
4~95 
4~96 
4~ 9 7 
4~ 3 8 
4 ~99 
4 6uG 
.; e. o 1 
4 50 2 
4 F.!:3 
4 ::.0 4 

"' E X 1 T : ! F C K , R E T U R N ~ I T H 1=1 U 1·1 C d A N G E D * :~' ? 
~ OT HERU I SE , SET UP A ME ~D~Y P ROTECl ERROR ~ 0 7 
w - , _, 
·'· "' v F 

•••••••~~ ~ ••••• ~ ~ ~ •••w•~ I •••••••• ~~• ~ • · · ~~ #• !f.~ • • ~ • ~ •• ••~~•• • •~ • ~• • • ••• • 07 

TBK 
~PAC 
SU E 
JAN 
ADD 
s I_' p 

V$LUP 
T:£:1(10 
V -".· 'f P - . -
l.l~l I U"' v -., _ ~.. r 

'-" '> »: • A .J ..... ,.. ..-. -r .., 

E R RlJ:~ I F A. LT . VSLUf' 
RE S T OR E A 

J~ !· TBK10 ERROR IF' n . Gl . VSL LUP 
ADD V ~L L UP RES TJR E A 
I JM P ~ . X RE1URI1 I F CK 

~~·······*· ···· ~ ~ ~ ··········· · ··· ~ * ···· ~ - ~-~* · ~ ER R OR - CON S TRUC T MEMO RY P ROTECT VIOL ~!£0 N * 
·~~··· ~ ·· ~ ····· ~~* ~·····~*··· · · · · ~~ ·· · · · ~~~ -· "' 1BK1 0 LOX VS LUP P OiN'i' ~ AT l~ f BACKGROUN D 

L!IA T:F; i(J ~~p 
STA !) ;:·.; 
TZ A 

~iOR D 

STP 
L D F: 

1 , X 
VZ CRS 

S TORr. ' J~lP 
P OlNT t AT 
SET ilEAL!J C 

:.: • IN B~ C K GROU HO 

TB KJ I'fP 
V I ! 1 
NU C l 

:1 F.: ~LDC 
--F.. T .,) .. 
corn 
.-. , 1 .. j ' f' 
\,.. \. .; 1 I 

t' J 7 c . . ~ ... 

"' ., .... . ·~ ' ~· 

s :ACK 
~u.: r ~<'E s s T "l 

• •• 1ST Dt:CI(GROUND WORD 

FG 
·- G r ·1 

~ • ~ •••ll! n~ ~ •••~••• ~ E ~••~ ~ • ~~ ••~~ ~ ~~ ~~ ~ ·~ ~~~ ~ - ~~~ ~ -~ ~ ••~• •~•~ •~•• •~~ ·~·• ~ . ~ 

0 7 
•'"t '/· 
• • 

(1 / .. , .., 
' ' " . ' \.' ·' 
, .• 7 
•.; ' 
01 . -, 
... / 

C ., ' Ol 
87 
n 7 - . 
( .., · .. · . 
~ . ' ·' . 
:J l 
( • 'l .... ,. -;..1 / ... ~ . ' " .., -/ 
('I ·' 

• 

. . 
:; '. 
•' .., . ' 
J J . . . . 
• 

46 0 ~ ~ 
<1-60 6 .. 
4607 !I 
4 60 3 )1. 

46 0 9 • 
4610 !f 

4S ! 1 * 
4 612 :f. 

P R 0 ~ £ T T n E ::;· C R I p T 

"'U "' CT . ....... . r 11 '- .. . . , . TO PR OCESS TH E FORMAT UES C R lr T~R : 

E NTRY: n iRECT r~OM FR S 
3 F' P T = CU RR ENT B l: F' F' E: R C !·: :"~ R AC T E R P "J ::; I T I 0 ti ( BASE f; ; 
lJ = S PEC I F!ED BUFF ER CHRRnCTER r:~IT IO NCFRSE 1 ) 

( T 1 0 ) 
-. . I . . ., 
. I - .. 
• .. / 

~: "• ? . ' :.: ) ... . .. 
~ •.! .i' 
··: "' .., . ·' . 

4 613 
~6 1 4 
46 15 
4 6: ~. 
46 17 
4618 
46 t9 
4 620 
46 22 
4 6~·3 
... .r'"' c: ...,. 0 c . ....., 

• • 

"' ERR O R$~ 

:I IRE CT T:J f RS 
R F' P T = 1' - 1 
BF !.-I P T ,.., ~L B F' 
., ' ' r. L , B T ·r ... I •. J. 

ER l l ~· 

+ --
BF'PT /2 
l I F I_ 0 G I ':: A L IIL F" P H"-<' T .- ,·· t' v 1·.> •- i . L. I PD S!T~ ONED EACKV2 

*. ~ 7 
... :, ' .. ·.1 l' 

• t -:" .· 
I' 
J t 
•') .. . . . . 

~ ~ 

~ • * • ~• • ~~~ ~ • •• • ~-~ ~ •• • • ~ •~ • • •• •• •~v••••• ~~ ~*~•· ~~ ~·~ • ••*~~ • •••~~~ • ~* ~ * ~ 

·. -,. !.. ,.· 

T il'! 
TIJUT 

.·- r . ' • W. r:. '>" \J 

t.f.! :) ..,. 
•·• n , • ,.. A ..., ,., ,. • ·, ·r <-• A 11 I"' 
: t u v Z> D r• ~ r· 1 , ~ ,. r .. •':"" t' I ' t ""' 

•.:~ M •: ~~ :" I'R R Er~· •.t 'j • I " o'\ I 'J f. '1 "" 1-· ' . B ' J,.. 1:' r. ,-, c· u""' '" T R '· r" • •• (":, • n N " I 

.... . ~ 
' -. 

.J ' . . .• 
·' / 

056032 A 
0 1 617 0 r'! 4 626 
005 311 A 46 2? 

'I ~ : •• , D !jE T W 
,~ "' ; · • ' c ·~ T ... R o r·t "' A ._. - 1 -· o B ·" -=- r:· -, _. ...., • , '' .~ r ~· . ...,. t. t ,... ...... - •. 

(l '7 . . 
05602 1; :~ 46 28 

- -- ---·--- .... . . .. 

'r'' r- r•, . .,.. B 
;:.~ ,..., 

-· ~-. -----~- - -· --...... 

STORE AS BUF FER CHARAC TER P~lNTER ,., "? 
· ' . 

. . . -· . . ·-· ·-·--·· -· . .. . ..... . -·· 

04538 
0 45 39 
04 54 0 
0 4541 

04542 
0 454 3 
04544 
0 4545 
04 54E. 
0454 >' 
1'1~5 4 8 
0 454';l 
04550 
04551 
0 ... C' c:' .-. .... _...,.::, 
(•4553 
0 4 554 
0 4 r. · <: "' .: . ..., •.} 

0 45 56 
0455? 
04 ""5" ·-'' C• 

04 55 9 

0456(; 
U'f5 E·l 
04562 
" 4<:' 6 ~ ,., ,_. ~ 

04364 
0 4565 
045t.6 
04567 
04 5 68 
O<',e.6q 

·~ -
0 ''-" 7 •· tat ,_, •. 

O.•C: '7 1 '"+ •-' {' L 

0 45 7 2 
'J4 5 73 
04574 
0 .1 c:- ..,. e~· 

"+ . .J t' .... 

0457E. 
(
._.~r:-,-, 

' "+ ·-' t' ,, 

0 4 0:: ..,. .... 
..) ( ·~ 

0457S! 
D45 8 0 
04581 
(!4 58;:: 
0 45 8 :3 
fi A !".)r,.-. 
. "t ·-0'1 

04585 
0 4 5 8 E. 
0 ,1 II:" r. --:,. 

... ...... 0/ 

04 588 
0 45 8':1 
0 4 5 ':Hl 
!'.! 45 9 i. 
C4:::·9< 
04593 
0 45 94 
04 5 9~; 

0 4 0:. ' r 
. .J j r ... 

1! 459? 
"""c:o·~ IJ .,.i, ._t 7 '=" 
(\ ... ;::- 0 ·:.. tJ "'t ._, ... • • 

0 460::. 
04€.01 
0 460 2 
n 4 ' 0 ··• ~ t.:. .:, 
(', ,./ .. ., 
.... .__. C• U ._., 
r -1·--:no:: 
... ta:. r_. ' w ·-· 

( 4 . 0 r 
..1 b "=· 
0 4E.0 7 
C -·o·· ..,. t:. : •. : .,.,. .. ·oq 
¥ • b .. 

') 461(1 
Q4E. l i 
f'o c:!.'l. ' (:. ~ 
, , ... ..: 1 ·::· 
.... lOT ~· : • ..... 

04E.h 
C4 ,' 1"· t:· ., ' 
r· 1-E. t E 
0 4E· l7 ,., , .. 1.
v 'tb •:' 
,·, ..1. f 1: ..: 
\.' -.- - • L • 

0 46 2 ( 
11 4 -:. ,... ..... c.\- c 
1••• ...; ~= .. -. ·.: 

• """ - 1,. • 

r. 1-""'C: . ,.be .. 



.. 

£.2 YDRT£K LISTI NG 

? 05!517 146032 A 4629 
0 05~2 0 001004 A 4 630 
005:52 1 005531 R 

00 :5522 
0·0 ~5 23 
0 0 ~5 2 4 
tO~:i2 5 
00:5 :526 
00~~27 
0 0 55 30 

0 05~31 
005~32 
005533 
005~34 
00::·535 
::'05536 

00 :3537 
005540 
005 541 
0 05~42 

4631 
46 32 
4 63 3 

016122 A 4634 
004241 A 46 3::5 
146170 A 4636 
(10 1004 A 46 37 
00::5157 R 
001000 A 46 3 8 
005 574 R 

4 639 
4640 
4641 

016026 A 4642 
0 04 3 41 A 4 6 43 
1260 27 A 4644 
1460 20 A 464:5 
00100 2 A 4 6 46 
005561 R 

4647 
4648 
464 9 

036010 A 4 650 
01:5015 A 4651 
14 61 4 2 A 46 52 
056 14 5 A 465 3 

4654 
.~ 0554 3 01602 7 A 
0055 44 1 26 14 3 A 
0 0:5~45 056027 A 

00:35 4 6 
Oll5547 
0055 50 
-:' 055 51 
005552 
005 :553 

C0:35 :54 
00555 5 
005 55 ,; 
0055 5 7 
005560 

0 16154 A 
056033 A 
006 451 A 
0 0 555 -1 R 
110424 A 
05 6 15 4 A 

1050 2 5 A 
00 517•1 R 
016033 A 
~ 1 0 42 6 A 
056154 A 

46 55 

4656 

4 657 
4 658 
4G5 9 

4660 
4661 
4662 
4 663 

0 0:5561 0 1 6027 A 
0055 62 005311 A 
0 05563 056025 (l 
005564 0 1 60 2 0 A 4664 
0 05565 12 6 14 3 A 4 665 
0 05566 146 0 2 7 A 4 GC 6 
00 5567 0561 44 A 4 667 

0055 70 0 1 6 12 2 A 
0055 71 0 5612 3 A 

005:572 ::105001 A 
005573 056032 A 

46 5 9 

4 669 

4 670 
·4671 
46 72 

- or:: ""- 4 u ...., ... ,, 
J 'J::-575 
0 0 ::>:575 
0055 77 
t)05600 
(" :j560 1 
( 05602 
:J056 03 
-:'05 604 

A 4 673 
~ 4 67 4 
A 4675 

0 1€.026 
14603~ 
001.0 1 0 
:.J0 1 0 2 0 
016032 
0 4 6032 
0 04 2 5 7 A 
00 1 00 4 A 
005574 R 

R 
A 
A 

4676 
4 677 
467 8 
46 79 

46 80 
0 0~605 105025 A 
00560 6 00107 ::: R 
0 05607 001000 A 46 8 1 
0 0'5610 005574 R 

SU B 
JAN 

YfRE'R F 

SAVE •B 
r rr:n. o 

~ ........................ ~. 
• POSIT I ON rOR~ A RD • 
·······~ ·~·••••« ~· ·· LDA LRSZ•B 

LR L~ 1· 
SUB th B 
JATi ERl 

JMP ri iJ LP 

.................... y •• 

~ POSITION BACKWAPD • .................. ~··· 
TI010 L DA BF PT,B 

LSR A 1 
ADD f:j LBF'•B 
SU B ~PB F•B 
J ~ P TIOC? O 

~···~~--~~ .. ······~ ~ -~ * REPOSITION BU FFER • 
········ ~ ~ .. ···· ~~·~ ·· LD)'; AD FCB,B 

LDA 1 ~. " .;. , h 

PBRC dJ 

PROGRA M PAGE 63 LI STiriG PA G£ < 

TE ST DIRECTION Of RE POSITION 

YES 
GE T L~ GICAL RE CORD BYT£ CO UNT 

ERROR 1 / ~ OUTSID E RECORD I 

GET WORD P O ~I 1 ION 
GET ADDRESS 
CCMPAR£ WITH BUF'F'E R STA RT ADDRESS 
£ XIT I F ST IL L I N BUF'~ER 

GET BU FFER R£CORD NU MBER 
SU B 
S TA 
AD BBB 

PRECNO•B BA CK UP r i LE 

T I Ol~ 

TI020 

'ET 

ll~ A 
S TA 
PUSH J 

LllA 
ORA 
STA 
DA B.B 

LDA 
ADD 
SU B 

. ST A 
~10V llAB 

Z AB 

ALBF ,PBSZtALBF' 

A R :~ T + WR• TIIJ15 

.. , B ~ 
'" ..> 
x W ~="l. •B 
RFL 

S1~'.J E + 1, B 
scs 
Rl~F L • B 
:'1LEF" I BF'YPT 

. 
AP J:!F", ~ 
P:ZS ZaB 
;:-t L B F , B 
r· ::n~ c , B 
LRSZ ,LRI.JC 

S AVf. 

~·······~~~- ......... 
• POSITION LOOP * 
-~····~· " **••*···~ TIOLP LDA tF P TtB 

SUB :;:A VE aB 
JA Z F' R S3 !5 

LDA 
I NR 
LRLA 
JAI'i 

PUS HJ 

J~P 

·~HV E ,JJ 
SA\1 :::: , £ 

T~J;_ p 

GEA 

TlO L P 

BUMP LOGICAL BU FFE R AD DR ESS 

SAV E FLAG IJDRD 

WR ITE ? 

YES . S£ T R~ 11 D BEFO RE WRIT£ FLAG 

RE POSI TION FtL£ 

R£ STDRE FLAG WORD 
SE T CLEAR ~UPP~E~S ~L~1G 

IN I1"IA LIZ E EUFFER W OR~ POI NT E~ 

RE I NITIA LI ZE PHYS I CA L WORD COU NT 
AL S O LO GICAL ~!ORD CO UN T 

AL SO CHAR C81J NTE R 

EX IT WHEI'I DD NF.: 

BU~ir CHAR ·:;o :.. tH ER 

wn ~ n BOU NDAR'( ? 

YE S . GET NE :~ ·~ B!JFF"ER ADDRE SS 

LOO P TI LL IION£ 

46 87 • · F U~CT ION : TO PROCESS A TE RMI NArE t SND) C~ I- L 

00 5611 
01)5 611?. 

0 161:5 ~ A 
11 0 425 A 

- - -- . 

956) 

07 0 4 62 9 
't/2 07 0 4 630 

V2 
V 2 
V2 

V2 
V2 
V2 

V 2 

V2 

V2 

V 2 

V2 

07 04 631 
0 7 0 4632 
07 04633 
07 04634 
0 7 046 3 5 
1:1 7 0 4 63E. 
07 04631 

07 04638 

0 7 
07 
07 
07 
07 
(1 7 
07 
0 7 

07 
0 7 
0 ? 
07 
() 7 
07 
07 
07 

046 39 
04640 
0464 1 
046 42 
0 4 6 43 
0 4 644 
0 4645 
0 4 6 4'6 

0464? 
0 4 6 48 
04649 
0 4650 
0 4 6 51 
0 4652 
04653 
04654 

07 04 655 

07 

07 
0 7 
0 ,l 

' ., " ,. 
07 
( ") J • 
!\ •• 
\.• •" 

0 4 656 

0·~·6 57 
0 4 658 
0 4 E.5 9 

0 4 660 
0466) 
04662 
0 4 6 63 

0 7 04 66 4 
(\ i' 0 4 t:=,6 '3 
Ol 04 666 
07 046G7 
l)? 0 4€.68 

07 0 4 669 

U 7 
07 
0 7 
07 
0 ? ... ~ .., 

0 7 
f.J l 
l 
. .., 
J •• 

"4£"'.?•"• v 0 I '•' 

0467 1 
0 4f.:, 7 2 
04672 
046 74 
04E.75 

0 46 7 6 
0 4 6'77 
Ot;67f: 
0 4 

. .... 
(., ,. '-:: 

') 7 0468 (• 

0 7 0468 : 

w •• -, 
T, • .. ' 

J! c 7 

r'4 '"'.:.0 ~ ,_, 0 '·"' C' .. 

0468::{ 
04684 
04685 
04686 
0·4 6 :3? 
04 f. 88 
04G89 
04690 
0469 ~ 
O • c · ~ &( v '.j ,"J 

04692 
0469•i 
U• 4 ' .::. "' I:> •. J 

(;46g 7 
~ - . 
0469f 

• 

• 



•• 
I 

. E.2 YDRTE~ LISTING Y$RE RF' PRO GRAM PA GE 6 4 LI S TING PA GE < 957> 

.. 
00 ~613 0~61'4 A 4699 
00 ~614 00 6 441 A 4700 
oo ~tl~ oo 5641 R 

STA 
BT 

R I.IF'L,B 
ARST+U"• TRM20 

4701 
4 70 2 
4703 

!lll!ll!ll!············ 
ll! LOGICAL F'lLE :t: 

0 0:5616 
l' t'l!5617 
0 0:56 2 0 
.)•)5621 
:::05 622 

0 0~623 
00 :5624 
00 :562:l 

[' 0:56 26 
0 0:562 / 
CO:S630 
00!5631 
005632 
005633 
005634 
005685 
(105636 
005637 
00:56 4 0 
0056 41 

(.'1 05642 
00:5643 
t' 05644 
005645 
:J O:S E-~6 
005647 
0 05650 

0 0565 1 
• • (t d'6"'" l.· ·-· ·.J ..... .:.:. 

C0~653 
0 0565 4 
n3~6~~ 
!) 'J~6:56 

OD!56!:i7 
')()!5660 

1)0 :5661 
~-'""6~' _..f...Jo C. 
00:5663 
t)IJ ~664 
!) 0~66~ 
IJD56(>6 

0 0~667 
C: 0!567C 
~ ,.. .. E. .•• 
• • • f .... ' t' i. 

IJ (J!5672 
0 0 ~· 673 
·:: 0 ~ 6 7 4 
0

.., ,. ,.~ .. 
U -' 0 I ..J 

C0:5676 
qncc77 
.. V·.Jv t 

J 0~7PI) 

!ll:!t'll!····liE ~ll! lr.••••w. 
0064 40 
00!5641 
0064 51 
00!5625 
0~6 1:54 

A 4 70 4 
R 
A 470:5 
R 
A 4 706 

4707 
10 5 02:1 A 
00475 7 R 
0360 1 0 A 4 70S TRM1 0 

4 703 
016122 A 
0 ~:5000 A 
01 5 002 A 47 1 0 
007401 A 4 7 11 
006 41 0 A 4 712 
00~63!5 R 
007400 A 4713 
0 1 6 16 0 A 4 7 14 
003001 A 4715 
0 0 5700 R 
0 5 5003 A 4716 
010422 A 4 7 1 7 TRM20 

036016 A 
035000 A 
0053 44 A 
0 55000 A 
0050 41 A 
035016 :"! 
055000 A 

471 8 

4719 
0 16154 A 
0064 41 A 
00556: R 
006400 ~~ 4720 
00006:5 R 
036010 A 4721 

016 14 3 A 
O!:i ~ OOO A 

4722 

4723 TRI'I30 
0 161~4 A 
O t 64~1 F! 
ooooe'!5 R 
0 0 64 12 A 
OO'J0 6~ R 
010 "· 6 4 A 

0360 16 A 
C3:10 0 0 A 
o o:-34 4 A 
O:::i'!5 000 ::\ 
00 '!5 0 4 1 A 
03 601 €. A 
C5~00 0 
001000 A 
00 0065 
0 1 6). 2 ! 

R 
A 

4724 

472'!5 
~726 

TRI'li 

BT A RST+R~tT ?M20 

BT 

STA 
PUSH J 

L D>( 
MOV BAX 

LDA 
S UF 
1T 

ROF 
LJ:) ·~ 
X OF' 

~TA 
L II A 
P L' !::Hf 

TRA J 

ST 
. . 

LD X 
>1 t'! VBAX 

TR AB 

BT 

LDA 
PU :S HF' 

JMP 

L DA 

ARS T+UR,T RM10 

RWFL ,B 
RCL 

ADFC B,B 
LRsz ,o 

2 , X 

ASET +S,•+ 3 

S V :'":t:CN • B 
T R i1 I 

.-. .. .. ·..:;, , ,, 
r· l:" " .... r ••. , 

AD f CB,B 
PB:\~ ,o 

P.WfL ,I-JR, CAN 

f:C,C AN 

CIO 

CAN 

LREC I'!O•B 

TES T LOGICAL FILE 

R 1·1 D ? 

''fES . WR I TE ? 

YES . RECYCLE LOG ICA L BUFFER 

P O!tfT >~ AT FCB 
LOAD FCBCO ) WIT H LOGICAL RE COR D SIZE 

GE T ACCESS MODE FROM FCB 

S ET OVFL IF SEQU ENT 1AL 

R E ~T~R E RE CJ~D NUMBER JF DIRECT 
OT':E.I':IH :SE ;.n-'Dr~ TE 

S TrW E I tl F (: B 

PU : H t::>< IT ... . -
' J ,-

LOGICAL. " 

YES. E>-;IT I F' Rl1t 

IF NDN-RMD , ~~T FCBCO) 

EX IT ON RE·O::: n 

EX IT ~DR E~COUEI D ECODr 

= P B SZ 

" "' I T •. ' "- T " ,.., ~· L C G • ~ "' ' ,.... E ~ 0" D .... ~ C. - ,., .~ ; 1 I,J I'" - } _:. 1.,. t't L. 1\. • ... • l". 

EXlT TO V:H!JR TIO 4727 

472S 
4 729 
4 730 
4 731 
1 732 
4 733 
4 734 • F'UrtCT IOI'I : T D r R IJ CESS l j l'l F 0 R f1 AT T E 1l I/[j 

,.. , ... , f ~ 

I,.,HL--' 

4 735 ll 
4736 • ENTRY: 
4 737 !l 

EXIT • . 
• 

IT EMAD = L IS l r-:-::11 Al)D ~ESS 
tr i.IPT = ADDR(S~ OF DATA WwRD 

TO VSFOP TI O THR U GN L 

I N nUFFER 

V2 
V2 

V2 

V2 

V2 

V2 

V2 

V2 
V2 

07 04699 
fl? 0 4 700 

() ... •' 
07 
C7 
:J? 

01 

n'? . . 
07 

.-, ~ 
OJ I 

0
~ 

/ .·, .., 
v ' 

. . ' 
l! r' - -, 
lJ l 

0? . -
IJ/ 
0 7 

0 4 701 
0 47 02 
04703 
04704 

0470~ 

0' 4706 
0470 '? 

04708 
0 47 0'3 

047 1 0 
04711 
04712 

0' ' 71 '7• 4. ·' 
1) 47 14 
iH715 

0471(. 
04717 
04/1 8 

07 04719 

07 

n ... 
. ' 
07 

0 4 720 

0 4 721 
047 22 

D. 1 f' ..,. 0 4 '? '::> ·: · .J•' .. ._ •• ~ 

FD 0 ? 

, , '? 
. .. i .... .. 
' J I 

( -, ' . . ' 
0 ~-

~- ,-, 7 
~ ._. 

, . 7 
:.J. 

M 0 7 
.: ;; 7 

,.. ... .., ..... ~

IJ -.,. , . c. ~· 

0 47 2 :: 

0 4 - ·j ....... , . 
c 4 73 : 
•' 4 7 ·:;. , 
'J r v •. 

(I 4 '7 ·-:> • 
r ••• , 

0 47 2 : 
04 ..., . ., 

(" ..... 
0 4 7 4 : 

4 738 'I 

4 739 ll 
4 7 4 0 
4 741 
4743 
4744 
47 4 5 

~ ••••••~~ ~ ••••• ~~~ r••••• •~~•~•••• '· ~· -~ ~~~·~· ~~ * ·~ • ••••*• ~ ~ ~ ~~••~•****** 

~**~···~~ -~ --~~ !· 
,-. ~ 
·-· •" 

:J47~ ,.. ... ..,. . 
•J "t , ~ 

? O:S 701 
C 0~702 

, .. '-. ..,.0 .... 
. ,,I,).J( v 
005104 

1 0 :102:S A 
00143 6 R 

10~02~ A 
00 1072 R 

-.a~7o 5 016 154 A 
00 5706 006 411 A 
005707 0057 1 6 R 

• TRAN SFER LOO P -
~ ·~··~ ·~·~liE ·~~~ ~· 

47 46 Ut.O , - O,.t I 
... ~ I ' • . 

4747 PU ~ HJ 
, .... ,... 
q ,{ ~ 

GET NEXT LIST J TE M ~DDRESS / EXIT 

GET IUFFER Al1 tRES S 

4748 T SA I! , :: t.;~ L, I.IR, UI0 4 TE S T IliPU T SR OUTPUT 

4 7 49 
4 750 
4 751 

:.Ellll······ * INPUT * 
:«ll :t': li!IEll!ll!liEll 

'' .................. .. -.... . . -'. ' ' .. ,. ' ... '. . . .. .. .... . 

.... ':) . · ~ 
V2 

V2 

• • • 0-

p 7 .. . 
u7 
.._ .... .. . '.J ,' 

rJ <l74 
(J /1'~4 ... 
(:474 

(; ~· f! 4 7 (1 .. ' . ( y 

(17 
.-, -
\.! .. .-, ..., 
'.• , 

0474 
(1 47 5 
0475 



E.2 VORTEX L"ISTIHG Y~R £RF PRDGRAt1 PAGE 65 LISTIHG PAGE < 958) 

•J0 5710 
C0~7 11 
035 712 
00 :5713 
00 5714 
~· 'J 57 1 ~ 

U057 16 
00 5717 
005720 
00572 1 
~O:i7Z2 
(1 ,., ... .,. "' ? • ;,;), r;...., 

~ 0572 4 
0::1.::. 725 

~· 0 "" .., .., ,:: u ,_,;c:,~ 

005 7 27 

"" 0"'7 '"' 0 u . ...J .;, 

:)05 731 

036025 A 
Ol='iOOO A 
0 3 6113 A 
05500:1 A 
0 01000 A 
00~701 R 

4752 
47 ~3 
4754 
4755 
4 7:56 

4757 
4 758 
4759 

l.DX 
LD <:l 
LDX 
STA 
JMP 

lll!lt!f!!lll!llfll!ll!!'-ll! 
lll OUTPUT lf. 
lllll!~ll!ll!lllllf!llP.!'I! 

BF"WPT•B 
o, x 
! H.: I'IADd~ 
0 ' ;< 
LIIO 

POINT X AT DATA UORD IN BUFFER 
GE T DATA WORD 
POINT X AT LIST ITEM 
STO RE INPUT DATA WORD IN LI S T ITEM 
LOOP UNT I L DONE 

07 
(ll 
07 
07 
0? 

0 361 13 A 47 60 
0 150 0.0 A 4761 
036025 A 476 2 
055000 A 476 3 
00 1000 A 4764 
00570 1 R 

UID4 LDX 
tDA 
I. D >: 
ST !=; 
J MP 

ITEMAD•! 
0 ' X 
.&F"WPT,! 
:l ' X 
1.1 :.. 0 

POI NT X AT LIST IT EM 
GET D~ TA WORD 
PO I NT X AT DA1"A WORL IN !UF FER 
S TORE DATA WORD IN OUT PU T BUFF ER 
LOOP UNTIL DOt'IE 

07 
07 
07 
07 
01 
07 
07 
07 

4765 EJEC 07 
4766 ~~ ······,..~·····lll~ll!··············lll~ll!llllllllllllll!li!W.II!!Itli!W.II!li!W.~···~-·~~···-······ .. •• 07 
47 67 • • 07 
476 8 • P R 0 C E S S X F 0 R M A T D E S C R I P T 0 R C X I 0 ) W. 07 
4769 !f! !IE ::: 7 
4770 • FUNCTI ON : TO rRO CESS THE FORMA T DESCRIPTOR: NX • G7 
47 7 1 • ~ 07 
47 7 2 * ENTRY: DIRECT rROM FRS * 0 7 
4 7 1 3 • N = FI ELD WIDTH liE 0 7 
4774 .. * 07 
47 75 * EXIT : TO FR S * 0 7 
47 7 6 * !IE 07 

4777 ·········~~·········-···········*~~····~~················~·····*·····~· 07 005724 R 47 79 XI N E~U ~ 07 
005724 R 4 7 8 0 XOUT Z QU * 07 

0 1 6.202 A 
056030 A 

0 161 25 A 
0560~ 2 A 

4782 MOV EAB BI.NK t,BCHAR LOAD BLANK AS REPEAT CHARACTER V2 C? 

4 783 NOV BAB N, CDUfH SET REPEAT C~UNT TO N .. , 7 :.,.. . 

04752 
04 7 5 :3 
04754 
04755 
04756 

04 757 
04758 
0475'3 
04 7 6:) 
0476 1 
04762 
0 4 763 
04764 

04765 
04766 
04767 
04 7 68 
04 7 69 
0477 :) 
0477! 
04772 
0 4 773 
04774 
047?5 
047 76 
04777 
04779 
04780 
04 78 2 

47 84 110'./BAB :~:E :': C Jh ASCB S ET SC B TO BUFFER ~j7 0 4 784 
016002 A 
056021 A 

4 785 Pt;S HJ 
• 

R£P[AT CHARAL 7 ER I / 0 N T1ME S V2 07 04785 
005732 1050~5 A 
C057 33 0 0471 5 R 
~ 0573 4 00 100 0 A 4 786 
00 5735 00 04 30 R 

. . J I'IP c-RsS RE-S IJ M E f DR I'! A 1 S C A ti 0;" 0 4 73() 

4 7 S 7 . E ,l E C C 7 G 4 7 8 7 
4 7 8 S ~••••~·-~~~·•••~ ~•• ••••••••••••~ •••••••••~~~ ~••• ~ •••• ~ ••• ~ ~•••********* C7 04 7 88 
4:" 9 9 liE .. (!;' 0478'J 
4790 ~ P R 0 C E S S Z D E S C R I P T 0 R C Z l N I Z 0 U T ) ~ C7 0 4 790 
4 79 1 liE liE D~ C479l . 
4792 • FUifCT liJ ti: TO PR OC £ SS H l E: Z FORMA T DESSRIF'TOR: RZI·l :-< !J ? C47'32 
47 93 ~ liE ~7 04?33 
4 794 * ENTRY: DIRECT FRUM FRS * G7 0 47 9 ~ 
47 9 ~ !Ill j..iT = !-.J TOTAL FI£LD WIDTH " ~: ? 0 4?'35 
4 7 96 * IIBS Z = BYTE COUNT OF SINGLE L I S T IT E ~ ~ 07 04?96 
479 7 * ITEMAD -: AD DR ES S OF LIST ITEM * 07 04797 
47 93 * RIH'L(.F. IT WfO :: 0 READ liE C;" 0 <',?'7 :3 
4 799 ll1 '= 1 j..IRI TE liE (' ' 0419~ 
4800 * • ~1 04800 
4801 ~ EXIT: IN PUT : DlR ECT TO FRS * u.: 04801 
48 02 !Ill OUTPUT: !.I It<. E CT TO F"RS T HRU OB C * G 7 04::!02 
480 3 liE liE 07 04 80 3 
480 ~ •~•••••~~•••~•• ~ ~ liEII!••***•lll*ll!llfliEliE~~-~liEliEliE!I!~-~ W~ JIE ~ •~• ~lll •*****•• *liEliEW.liEliE!IIliEliEliEliE ~ ·!7 04804 

005736 R 48 0 6 Z IN EQl 1 * 0 7 04806 
005736 R 4807 ZCU T E ~ U • C? 04 80 7 

4809 ZAB ~IBU r-t SET LIST IT EM ~CB CO)=~ C BY ~E COUNT) ~·7 048~9 
0 0!5 736 Oll500 1 A 
o 0573 7 o~e.to7 n 

0 03740 
0 0:57 41 
·~0 574 2 
0 05743 
."! :)5744 
•""; •) 57 4 ~ 
CiJ 5746 

00 :57.7 
0 05750 

4810 
016113 A 
056 11 0 A 
0 161 7! A 48 1! 
0 0511 : A 4Sl. 2 
00 4301 A 4813 
14610 1 (.; 481 ·1 
0 5605 2 A 4 81.5 

0 1620"2 A 
0 5 6 0 30 A 

-4816 

41317 
0 0 5751 105025 A 
005752 0047 1S R 

::. os7~3 01615 4 A 
oos7 ~ 4 006411 n 
005 7~ 5 006010 R 

005756 10502!5 A 
0051:57 G0007(l J:;: 

"0057 6 0 
00~ 761 

. . 

105025 A 
006 031 R 

481 8 

4820 • 
48 2 1 Zl:Ol 

4822 

4 823 

MOV IAB 

; I••' L.. • , ... 

I A~: 
AS:R A 
~IJ :B 
S TA 
rl OV !tAB 

P US HJ 

TSAB 

I !'t P U.T. 
F'U$HJ 

P US HJ 

~10VBAB 

lTEt1AD,AJBUf 

I~ T , E 

1 
rns z,B 
CDUN T,J 
BUl K 1 I BCH fl R 

F.: CH 

;;: tJFL , ~IR, Z I 04 

;n aG 

£CHAR•lCHAR 

SET LI S T J l ~ ~ SCB<t> =I TEM A~D~ESS 

CA )=BY TES TO PROCESS 

E X f . ,. ,-. .... .,., . ., T - .-:--
- ~. .~ ..). .L ' c. ·..> 

SLlW THRU y,· e-IIBS2 CH AR 

I /0 TF.: S T 

GET BUFFE~ C~AR~CTrR 

IN Pllf CHARACT~R TEST 

---·----- - - - -

~=-"' ;:t4 n 1G 

' 7 .. ,. 

C? 

0 ~8 1 t 
'"' ''0'1 .... 1.) ~1,1.~ 1'. ·. 

,., 4 c• 1· ·: · 
'"' v •J 

0481.:! 
048,. 5 
;j 4 8 !6 

1)7 04 8 i7 

[•7 048 18 

0 ? 
u? 

04820 " ........... 
1.) '1' " c: .;. 

07 048 22 

n7 04823 

. 
• 

. . 

' 

J 



. . 

.. 

~ . 

E.2 YDRT£~ LI STI HG 

00 ~762 0 1603 0 A 
.:. 0~763 0 !5 6 11 1 A 

4824 
0 0:5764 0 161 7 1 A 
OO::S 76:5 00101 0 A 
0 05766 00~777 R 

482S 
00 ~7 67 10~02~ A 
1)0 :5770 000070 R 

':'') 577 1 
0 057 7 2 
OO::i773 
C0 ~7 7 4 
CJ :l77:5 
00:5776 

C0 ~777 
006000 

10:502:5 A 
006031 R 
016111 A 
004204 A 
12603 0 A 
0:::16111 A 

0160 1 3 A 
0!56021 A 

49 2 6 

492 7 
4828 
4 829 
48 30 
4 831 ZI02 

4 832 
0 06001 10~ 0 2!5 A 
006002 00327 E. R 

4833 
00 6003 016171 A 
0 0600 4 0010 16 A 
00 6005 OOS7S E> R 
006 0 06 00100 0 A 4934 
') 060C7 001003 R 

48 3 6 • 
4837 ZI04 

006010 016013 A 
0 0 601 1 056 0 21 A 

4 8 3 8 
00 6012 10502:5 A 
8 0 6013 00 161 2 R 

4 839 
0 06014 1 0 50 2 5 A 
J0 6015 006054 R 
0 0601 6 01611 1 A 4 840 
~ 0 601 7 0043 0 4 A 4841 
006 020 01 611 1 A 4842 
0 06021 006150 A 4843 
0 0602 2 0001 77 A 

4 8 44 
0 0 602 3 1 0 !50 2 !5 A 
00 60 2 4 0060!54 R 

484~ 
006 025 10:5025 A 
00 6026 0 0 2 4 41 R 
~ 0 602 7 0 010 0 0 A 4846 
00 6 03 0 no 6 0 10 R 

0 0 6 0 31 
::1 0 5032 
006033 
:.") 6 (j 3 4 
00 60 3 :i 
OOE.036 
00 6 03 / 
~; 0 604 0 
0 (1 6041 
i.J0 6 0 42 
~0 60 4 3 
0 0 6044 
~- 0 6 0 4 5 
0 06046 
!)0 604 7 
') ~ 50 50 
'J0 60~1 
GO G0 5 2 

4848 • 
016 0 30 A 4S49 Zl06 
006140 A 48!10 
000260 A 
0 0 1004 A 48:51 
OO~l:i5 ;;: 
0560 3 0 A 4 852 
140471 A 4 8~3 
OC 10 0 4 fl 4 854 
0060~3 R 
140.46 7 A 4 8!15 
00 1 0 0 4 A 4 856 
0051~5 R 
14 0 4 67 "' 48!57 
1)01002 A 48 ::i B 
OO:Sl:J 5 R 
0061 C:C A 4859 
0000 2 0 A 
0 ~60 30 A 4860 

4861 ZIC7 
1050 6 5 A 

4863 • 
0060~4 C16111 ~ 4 864 ZI0 8 
o c s n5 5 c o61 2o P. 4865 
0 0 (. ~ 56 0 00 2 60 H 
~0 6 05 7 CS6111 ~ 4 8 6 6 
00 6 0 b0 C0614 0 P 4 867 
C•0 6061 0 0 0 2 7 2 P. 
0 0 606 2 0 0 100 4 A 486R 
•• •1 "- 06.., " 0 -' r • "- <i: R . .._ - · - v Vo-.•Ov 

0~ 50 64 1 20 46 7 A 4 8 69 
C05 C 6~ 056111 P 4 870 

4 8 i'1 Zl09 
1)06 06 6 1 0 5065 fl 

YSR ERF 

TZAB 

PUSHJ 

PUSHJ 

LDA 
ASLA 
ADD 
S T A 
~1CV IAI 

PUSHJ 

TN ZAI 

JMP 

OUT PUT 
MDV BAB 

PU SHJ 

PUSH J 

L II A 
ASRA 
LDA 
ANA I 

PUSHJ 

P US HJ 

JMP 

'.IT•ZID2 

CBC 

2 106 

ICHA R,B 
4 
SCHAR•B 
ICHA R,B 
AIS:C BtASCB 

PCH 

IJT,ZIOl 

FRS6 5 

ttC 

·; T 0 ,., 
(, , . 0 

ICHAR,B 
~ 

lCHA Fhl 
0177 

~I f18 

Z I 04 

TEST 
LDA 
SU BI 

IttPUT CHARACTER 
ECHA R,B 

JA r; 

STA 
S UB 

I "N -~ f'1 

! UB 
JA N 

SU B 
' ... ,... ..._. 1'1 I 

At DI 

S 1 A 
PCP J 

• 0 • 

E~ 3 

!{CHA R,B 
TCN 
· ~ " " '7 1". liJI 

:::. EVEN 
E. ~ 3 

(' :> ... 
... l . •J 

P. C HAR.Il 

GE NERATE CHAR ACTER 
LD A IC:HA R tB 
Ar1 DI •o• 

STA 
S li ~I 

JAN 

! CHAR , B 
I ,..._ -:' ..... 
•• • .::.. i ' ~-

., l n -
•' . ' "' '-J 

~- ~"t:" t' . • · - 't ·- 1 

· · · " ' R " J j .. . - ··l ' .I) 

PRO GRAI1 PAGE 66 LISTING PAGE < 

F I ELD WIDTH EXHAU S TED 

GE T NEXT C:~ARACTER 

INPUT CHARA CTER TEST 

AP f·' END RT 1-!ALF 

SET ~C B TO LI S: T ITEI·1 

PUT CH ARA CTE R IN ITEM 

LOOP UNTILL FIEL D tHDT H EXHAUS TED 

TO r CRMAT SC AN 

SET SC B TO LI ST ITEM 

I NPUT CHARA CTE R FRO M LIST I TEM 

OUT PU T CHARA CTER 

GET RT HALF 

OUTP UT C H A ~ AC TER 

OU TPUT C HA R ~CT ER TO BUFFER 

LOO P UN TIL L D:J NE 

0- 9 

EX :': T 

EXI T 

859 :> 

0 7 0 4 824 

07 0 4 8 25 

0 7 04 C: 26 

0 7 
l' ,7 
07 
0 7 
07 

0 4 8 27 
0 4 82 8 
04 8 29 
0 4 83 0 . 
0 4 83 1 

07 0 4 932 

0 7 048 33 

1)7 0 4 83 4 

0 7 04 83 6 
07 0 4 8 37 

'; 7 0 4 3 38 

i} 7 (t 4 ... . , <:> 
IJ •.:0 • J ~ 

(l 7 (1 4 g 4 (1 
1) 7 0 4 8 41 
u 7 0 4 84 2 
1"· 7 "4 0: 4 -· -' . u ._: ..;. 

(t? 0 4 8 44 

;):" !.1 4 8 4 5 

07 0 4 846 

n ., 
• I 
( . ,7 
v' 
• .. , '? .... .. 

0 4 "' 4 '=• 0 •.• 

0 4 8 4 9 
04 8 5 (: 

0? 0 4 8 5 1 

• • fl 4 n..::-. o_l , . .1 oj .J t:_ 

D7 0 4 8 53 
( ! '? .-. "" .... 5 • 
·. • •. i) '"T .:, '· ( 

ro ;• ( 4 o c: o::: ~· ·· J ,_, ._, .. · 
i)/ 0 4 85 f, 

i· ._, n 4 o 5 ·;· 
-· • . v . 
07 0 4 8 58 

o ~... a 4 8 6 G 
~· / 0 4 8 6 i 

•i ~ 
L • 
.-, ·-.· 
•J ' 
.-1 ., ·- •. 
,., ""':' 
•; .. 
(' .., . .. 

.. 7 ·-
'J .,. 
' ' .. ? .. ' 

0 4 8 6 :5 

0 4 i::6 6 
(·4 ·=· .: -:> .t •JV (' 

,-,4o .: c· 
v '..) V ~· 

(1 4 8(:.9 
r. 4 C• ., .-• v 0 i' ,_. 

·:· l 0 4 8 7 l. 

48 7 2 EJ EC 0 ? 
487 3 •~••••• ~ •~•~••• ~ ~ ~ • •••••••••••••• ~ ~••••••*•••••*••••••• • ••~•••~••~••••• C7 

0 4 872 
1·, 4 ·=· 7 ·'.J ·-' ·- · t . • 

487~ • • ~:7 0 4 S 7 ··~ 
4875 * V 5 ~ E R R D A T A B L J C K Y2* ~;· 

... .. - ...,-•J Cf :.:; ,.. ::t 
.. ,...""? ,.. - '."' (,'7 .,. ·~ ,. 0 . • . ;,.,.:; - 0 4 ,.., -, ;::., 

·~ t' -

4 877 ~~ ·····? ·· ·······• w. ••···· · ··~····~~--~ - ~ ~Y.~····~········ ~ ~ ~ ·~ · ·· *·· ··· · 07 0 4 877 
006067 R 48 7 9 ~AS E [Q U ~ BA S E n DDRE S S OF DA TA BLO CK 0 7 ' • 4<>/'1 t "'' . . 

48 8 0 IF F NUC FG ~ 7 

. ' . . , .. .. , ..... --. .... ~ . ... . . . . . . 



£.2 YDRTEX LTSTIHG 

. . 
' 

,-. . _ ... 

4881 
4882 
4883 
4884 
4 885 
4886 
4887 
4SS8 
4 SS9 
4890 
4891 
4892 
4893 
4894 
48 95 
4896 
4897 
489H 
4899 
4900 
4901 
4902 
4903 
4904 
49 05 
4906 
4901 
4908 
4909 
4910 
4911 
4912 
49 13 
4914 
4915 
4916 
4 917 
4918 
4 9 19 
4920 
4921 
49 ~ 2 
4923 
49 2 4 
4 9?.5 
4926 
4 927 
4928 
4929 
4930 
4931 
4 932 
49 33 
4 93 4 
4935 
49 36 
4937 
~933 
493'3 
~. 940 
4941 
4 942 
4943 
4944 
4945 
494 6 
4947 
4948 
4 9 49 
4950 
4951 
4952 
4953 
4954 
4955 
4 956 
4 

.... C" • • 
':7 ...., i" 

4 95 8 
495'~ 
4 960 
4961. 
4962 
496 :~ 
496 4 
4 96 5 
4966 
4967 
4968 
4969 
4970 
4 97 1 
497'2 
497 3 

VDPSTP 
VAACC 
'v'ABSCB 
VACC 
VAC HB 
VA DFCB 
VAF SCB 
VllGPAR 
VAISC B 
VAL DC 
VAN PDJ 
VP. NRB 
VAO PST 
v,:;PBF' 
Vr:lSC B 
V S:: SF' L 
VASYS D 
VBEX P 
VBF &.SPT 
1/B SCB 
VCi-: B 
VCHBPT 
VCHNH D 
VCOIJN 
VCVFL 
VD 
VDEXP 
VDT 
VEl' EXP 
VER N 
VFDLKY 
VF'S CB 
VGD RP 
VI II EXP 
V. IF&.S 
VIIBSZ 
V!I&.SSZ 
VI NFL 
VIOCDN 
VI OUIK 
VI OSTA 
VI .SC B 
V!TEI1A 
VITEMI.J 
VIT MIN 
VITI10D 
VLISTF" 
VLf'l K CN 
VLR ECI't 
VLRSZ 
VLR&.SC 
VN:JV 
VN 
V!'lfF' 
V I I 1 
VOPS TK 
V?~RLV 

VP~ RC 
VP BSZ 
V? Et.IC 
Vf'RECN 
VP~ LI tl 
VPTFL 
VQfL 
VR::TUR 
VP.W rL · 
VS 
~I .,. -. .,. ... L. r 

'v'SGFL 
VSV R£C 
'ISYS T.IC 
'y' i EM P 
v ·r ~::MP 1 
VT ER" 
VUrfi T 
'v' ~~ 
VWT 
v~;q=·L 

V·i< F L 
v )< rW 
VXSG 
VZfW 

'J I I 1 

. . 

YSRERf 

GDTO 
lF'T 
r; or o 
BSS 
P 

., ... 
~.:. 

PZE 
BSS 
:->ZE 
BSS 
C7 E ' ... 
PZE 
PZE 
.BSS 
DAT A 
ESS 
PZE 
BSS 
B<;:S 
B SS 
?ZE 
B:s 
1:1 s ·-... ~ 

P. SS 
B.,.. .. 

..).~ 

.E S S 
BSS 
BSS 
BSS 
B SS 
BSS 
BSS 
BSS 
DATA 
BSS 
B $S 
-o.,.~ 

1.1 ... ~ -~ 

'3 S S 
B~S 

"" ... ·- ~ 
B SS 
fSS 
l>SS 
BSS 
.P.SS ,: . 
'r· '\ ~ :) :> ·:> 

BS S 
;:l A.i A 
'0:• ' .. ··:· 1..' ... ~ 
~ ,. <"'
.0 '• ~ 
J-; s s 
Ji~ S 
'To ~- , ... 
l) ,) o:J. 
., ... <::· 
L ~ • • 

:(1 ~~ T A . 
B <::S 
P ~S 
';) c::· ..-. /.J•> •') 

'P SS 
:': rH A 
::J,''f ~~ 
:r:• ~l T n 
:: '. T A 
D 

(l .,. ,., 
I 1 I .... 

t: •J"' T 

... 

I~Uf:1 
VI t 
VL: l 
1 
VACC 
VESC B 
4 
'·/CH B 
1 . . 
'.J F' SC B 
VG DRP-1 
VISC B 
1 
0 
~ 

VOPSTK+STKSZ 
l 
1 
1 
VSYS DC 

1 
4 
14 
1 
1 
1 
1 
l 
1 
I •• 
1 
0 
• • 
4 
9 
J. 
l 
• 
1 
1 
1. 
• • 
0 
4 
• • 

1 
1 
1 
l 
l 
1 
1 
1 
• 
.1. 

~ TKSZ 
• 
' l .f ' ... y • • 

v I r 1 
1 
1 
• 

1 
1 
). 

1 
t 
' -• • 
' • 
1 
1 
0 ' 0 ' 0 
t 
• L 

1 

• 1 

' ' 
. 
• • • 
1 
1 
0 ?.6 0 
1. 4 
• "I) .I.C:. 

fr240 
• 

... 

• 

PRDGRM1 PAGE 67 LISTIN G PAGE < 

OP STACK POINTER 
ADDRESS OF ACCUMULATOR ACC 
AD DRESS OF BUr- FER SCB 
4-WDRD ACCUMUL AT OR 
AD DR E ~ S OF DECIMAL DIGIT AR·RAY 
DCB /fCB ADDRE ~S 
AD DRE SS 0~ FCRMAT SCE 
ADD RES S Dt 1

(• GR OUP BLOCK 
ADDRESS DF' LIST IT EM S CB 
ALO C ENTRY F'l~G 
ADDRE SS OF VS FORTIO POP/JUMP 
ADD RESS OF VSFORTIC DATA BL~CK 
ADDRESS Of or STACK 
ADtRESS Or PH'o'SICAI. BUF'fF.R 
SC AN BLOCK ADDRES S I.. FLAG 
ADDRE SS OF SYSTEM DCB 
Bir~ ARY EXPUilENT 
BU FFER WO Rt POINTER 
BUF F;.R SCB 
DE CI MAL DIGIT ARRAY 
CHE ARRAY PO INTER 
F'CB CHAIN !-lEA DER 
CO UNTER 
CH ~ RACTER VALIDITY FLAGS 
f R n C T I 0 N A L F. l f. L D W I D T H 
DE C I ~1AL EXPONEtn 
~D RKING FRACTIONAL ~IELD ~IDT H 
E>:PLIC I T n ;::cMAL EXPDHE NT 
ER ROR NUNE t:: ~· 
FI EL D DES CRI PTOR LE 7TE R KEY 
FO ~l~I ~T S T R I ~G SCB 
1 < ' c; R D UP D Y t; M1 I C :; E F' EAT C UIJ NT 
IM rLIC IT DECIMAL E X~~D HENT 
IN .~ E GE R FI E: .. 11 WIDT H 
IN DIVIDUAL IT EM Bv ·· ~ S IZE 
IN DIV!DUAL I TEM ~O RD S IZE 
IN ~TI AL ENTRY FLA G 
I/0 CI;NTI':DL l·iDRD 
IOLIN K CONT~OI. WCRD 
I I r. -. ·,· ,, T I I - . 

LJ :S1H 1 ... ::> 
L l :n I TEN S: CB 
.... Y\ .,, r;· [ <:: <"· ., c- I 1 .,.. T I T r. .. 1. 
t1 ;.) JJ I " - , .,. ...;) u • - £ •J. • I' 

CO L~~· OF WOR D~ REM AINING I N i TEM 
LI ;; T ITE N :~ :::R!:l IN CRF ~ll::riT 
• ~ ~-· ITE'·1 ·.;r:n·: - ~ I • I ' • • J -.~ 

LI S T DATA ~~ER F L~G 
F' CF CHAIN L I:-! K COUt-:T 
LC GICn L RE CORD MUM2~R 
LO GICnL RE CDR~ S IZE 
L D G I~ R l. RE :D~D RE~ A :NING WORD COU NT 
MUL!! PLY OVERF LOW S ~!ITCH 
H/T/X F IELD ~IDTH 
NU MERIC FO RMAT FIE LD 

DP ST :: CK 
FO Rr : r.n • ( • '.1 R'J U? L :::V EL COU~lT 

PH Y~JC AL B u F· ~~ R RE C CRD COUNT 
PH Y SI~AL B !J~F~R S I V ~ 
PHYS JC AL B UF~~ R REM q iNING ~ URD CO UN T 
PHY SICA L R fC J~D ~U ~ ii[ R 
PREV IOU S LI~:·( OF FCB CHAIN 
•. PCI~IT F:...;:: G 
QU fiTt: fLAG 
R E T II f.''ti A D D '" ~- ,. ~ .. . .... .... . r ........ ....., 

F L A G t' 0 f' ;; 
S C ~ L E r ACT :) R 
~r ~L E- ~ A L~T:J. ~ ~ LA 1; • .. · JI , I , ' · ._, 

"-
1 ::.~ I C N F' L(~G 

SA IJL: RECQR!I " iJ 
.-. " ~ T E ., D ,~ B .:):1 .. ) _, , • 

TE I': P ST[; ;·d: 
T£ "1 P '> HiF-·E 
P " ., '"· I ' ., T T E .... "' j'\, ', _. +J • l., ' ~. I t 

I I ; . ; . . ·! I .,. .., ' . '· .:. ,. "' w ·- • • I I 1 I ; . ,._. ,-, ~ 

FI ;:-• n I'"Pf ' J ~- L ·- .~At L !J I , 

W 0 i<: :< I N (i \l FL !i f': 0 F W 
P A •:: A !'IT :::: R >~ ;.: E ~ E 1'1 ~ P. I. E F L A G 
... X -. "~· ,.. N T F 1 - · " "'"' " ~ ' """ K r- L "'G r_ , r L' •.,..:. t-_ •• 1' . ,~, 1 · }. • ._ .., , ., r ,., 
E Y. •••• ' c I>J ,. F ' . . 1 w I )' T ·-· ., ;· ~:.·1 . ... . , , t:_L' J " 
E ·· ~ r~ ~ ~T •. , ~~· FLA ~ • .-.. r _ .• "- 1 • ; ·> ... ~- 1 t1 u 

L E "' ... • .. .- ., • ,. ... ... r E • n ,. I r· ... H " • . ~ , • ·J '- •. •~ '- ' r . L ,,, • 1 
.... <:• .- . 1 1 '? : r;:• 0 
M •> \.. . - . , ~ 
I I I=" , •• ·: "' ..... L ~ 4 . ... - l I P'1 .t. 

lJ '::CIM ~L 120 
A ,•. ,•. 1r '!> ' (.• "-' V 

·> . . •. ?I_ 1'i l p , 
{':11 ,:-•,, \ '0'T 'l""o l ~\ !oJf• 
,., ~ l,, .l J. .u t . I' !. t •• 

F'G 
FG 
F"G 
F'G 

V2 
vc. 
V2 

FG 

112 

F'G 

FG 
FCi 
FG 

V2 
V2 
V2 
V2 
V2 

F G 

07 04881 
07 0 4 882 
07 0 4 8 83 
07 049 84 
o 7 ·o 4 s s s 
(;7 04886 
07 04 E' 87 
0 7 0 4 8•88 
0 7 0 4 8 8'9 
07 04 8 90 
07 048 91. 
07 0~892 
07 04898 
07 0439.:! 
07 04 8 9'5 
07 04896 
07 04:397 
07 04898 
07 0.4 8 99 
07 04900 
[! 7 04 9 01 
07 049 0 2 
07 04903 
07 04904 
07 04 90 5 
07 04 906 
(17 04907 
07 0490:::: 
07 0490'3 
0 7 04910 
07 ' 04911 
07 0 4 912 
07 04913 
07 04914 
07 04915 
0? 04 9 1 G 
07 04917 
07 04 9 1:3 
1~7 0491 '~· 
07 04 92li 
!) 7 0 4 '3 2 1. 
·:·? 0 4922 
07 04 923 
l:t i' (~4 924 
it? (t492:j 
IJ- ., u· 4 c. -:. ' 

0 i to-~· 

(:? 04 5~ 2?" 

') / 04928 
07 0 4 92'3 
0'/ 04 93fl 
(: 7 04931 
~7 04932 
01 0 493 3 
(;? (1 4 93 ·:1 
!~ ? 04935 
(!7 0 493(. 
u i' () 4'337 
G7 04938 
(:7 "49'=''"" '•' ..., ... 
:; 7 G4 9 4fJ 
(!l 04 9 41 
07 0 4 942 
0? C<l9•'t3 
·:: 7 0 4 $' 4 <; 
C/ 0494 5 
07 04 946 
.· .. , 0 .' 0 , • . , 
~·I' ' 'T J'T o 

Cl 04 94:3 
~· ? (14 94 9 
!.' ? a 4 ':;1 s (• 
1)7 ~ 4')5i 

Ol 0 4952 
>::? J4 95::; 
')7 0495~ 
I'J "} '' A ,., 5 ':: (' :_t .. ~::" .. ·J 
.. , 1 ,., ,. ':;)" 5 ..:: . . .., , . . _, 
07 :J ~ S5 ,·· 
f;7 ()4';)58 
C? 0495 ':i 
(• ·' :j 4 9 6 0 
:)7 0496! 
.-, '? u· .0 ·=< r: : :> 
\; • ..,. _, ..1 · -

..... '? 0 ... ·::r f:"' -":• _ , .... ...,~ .. J 

::•;: 0 4 96 4 
D ;'., ~; 4 9 17, 5 
•;/ (:~ 96 6 
i) / 0 4 ~6 7 
G.·«o 04968 
;_:7 ;)49€.9 
S7 0 49 ? ·:: 
0? !) 4371 .. . 
' ' I ." 
07 

(o 4 a " -:;. •.• ~ I ' • 

0 ~ 97 3 

.. 



E. 2 VORTE X LI S TlHG 

4974 NUC l 
006067 R 4975 VZ ZZ 

4 9 7 6 

c L1 r 1 T 
EQ U 
O l D 

YfRERr 

..-~T RY NAMES 
0 0 4 633 R \I$RER1 
EXTERNA L NAMES 
0 04 3 17 E.: BI F"C B 
'J 0 4 3 1 !5 E P I FC B 
OOOOC O E VSEXE C 
S YMB OLS 

0 0 0 0 00 R VS RERr OO OO OC A Vf RERN 

000 0 0 1 A A ACC 
~ 00010 f:l A D F CB 
000 000 R A I N 
000000 A AL 
U00 0 1 6 A AN RB 
C0 0 04 0 A AR ~ T 
00 0 0 2 3 A A$YS D: 
Li OOC 0 1 A El 
00 0 0 1 7 A B1!5 
00000 5 A B 5 
') 000 31 A . E CO DE 
0000 1 0 A BF 
0 0 0 4 31 A BF S 
00020 2 A BLtll( l 
!)00474 A EM77 
000 4 42 A BR l 
OC0 4 60 A BR1 :i 
00 04 4 6 A BR5 
'J::l 04 2 1 A BSO 
000·135 A E S 1 2 
00 0 4 2 4 A ES3 
0 004 3 1 A BSS 
:J00 0 6 :i R CA N 
000 1 1 1 R CBC6 
000 0 2 1 A CEN 
0 0 0 0 5 0 A CHB PT 
0 0 0 1 2~ R CLB4 
G00 15 2 R CL S 
0002 4 3 R CL S 30 
0 000 2 2 A CRA 
C·IJ 046 5 A CTR 
000 46 6 A C >( F 
t:' CoJ 4 2 ~ A D1 6 
:J 00 3 1 0 R DE.FS 
·' n ~ "' ~ • " D I ',·J 1. · 1.) ,_:, ..;, c. ..,1 f". 

0 0 0':)5 7 A EDE XP 
Dil 5157 R ERl 
'J') O(lE. C A Ef;: ti 
':' 0 3 3 25 R F I I'f 
(' ~ 0 4 2 2. A fOU R 
000137 A F P OS 
:1 C 0 0 6 3 A r R M T 
r.' iJ G 5 0 0 R r R S 1 5 

•)0 ::16 5 1 
-, 0 (l ... -::> ? 
... v ; '-' 
.·, 0 1 0 • ? 
.... l. '-

G0 1044 
')0 1 !(' 3 
.'0 11 41 
0 0 0 •~ 30 
':l0 1 1 66 
0 0 11 7 3 
':' (11 3 0 0 
•n• AC .. ... ..., . .,..._,-.~ 
C 'Jl~ Z1 
n ·· l tlf• "" ,., t,.· .,.) ..., • ., 

•: J 1 64 3 

O:J G 1 00 
ooooo s 

~ f RS2 :5 
R rR S4 :5 
R fR S 5 0 
R f i': S7C 
R r R S JT 
R GF. A5 0 
R GBASO 
r: Gf S 
R GN I2 
R Gl'll4 
R G ~fi 'Sl A 
R GNL Z 
R HI N 
R HI04 
R I C C CT 
n 
A 
A 

I F W 
Hi 
I NR 
I OS TA T 
IT EI'HI C 
I >~ N 1 0 
• " t' ~. 5 J. l .. , c.. 

~:C 044 7 A 
0 0 0 1 0 6 A 
•J0 0 114 
00 2062 R 
J:J 214 ·1 R 
0 0 2 1 61 I XN 50 

R I XN5 7 
R I XN S 

'):J0 11 7 
~ " ' \ •') ""' 4 ,,j._. ::..J C. 

(''133 1 6 
" ') ~ ..., .., b, • C...:> C. 

IJ 0000 4 
000 12 6 
002 4 15 
0 02 44! 
1)0 2471 

R ! XR 
A L GD V 
A LI S TFL 
R 
R 
R 

LOtJ4 
L R U~S 
Ml O 

A MN 
A Nr: r 
R N R M4 
R OCll 
R ON::-

'" '" ...... - .... • ~ 0 .. , , .. . u v c ..J c. .l '' 1 1 •• ..) 

0027 1 3 R DN F" E. O 
0030 67 R OP !-1 30 

0 0 4 3 2 0 E 
00 4 32 3 E 

BO FCB 
POF CB 

A AB SC.:l 
r~ ArS CB 

0000 0 2 
OOOU 11 
0000 1 6 
0000 2 7 
00 0 0 1 7 
OOO O Zl A 
C O'J 177 A 
00 0 0 14 A 
00 0 0 0 2 
0 0 0 006 
0002 01 
0 0 0 4 0 1) 
0 00 025 

!.: AtOLl 
A ALB F 
~: A OP ~ TK 

ASCB 
AZER 
E l 2 
1!2 

A B6 
A BD1 2 0 
A Br A 
A F.FWP T 

BL NK2 
EOF CB 
BRl l 
ER2 
ER 6 
ES l 

00020 3 A 
0 0 432 0 E 
000 45 4 A 
0 0 044 3 A 
000 44 7 :':j 
000422 
0 0 0 437 
000 4 2~ 
0 1) 0 4 3 2 
00 0070 
000 4 67 
0 0 0 4 21 
00 005 1 

A BS 1 4 
E S 4 
B S 9 

R CrHi l 
A CBK 
A CE R 
A C: H r-:: l DR 

000137 ~ CL B8 
0 00202 R CLS!!J 
000002 r-: CM 
0 0 0 4 2 3 A CRB 
0 0 0 00 5 A C T R 'I 
00005 4 :'"i D 
0000 1 3 A D j:~ 
000 335 R DE 0 1 0 
0003 1 3 R DDU T 
00 04 2·~ A E I GHT 
0051~ 6 R ER2 
OC.O G6 a. ('; FC HAR 
00 046 ~ ;._ 
00 0 364 1<: 
0 00 0 1 7 A 
0 00 0 6 2 A 
0 0 0 5 5 2 R 
00061: 

F I Vr:.. 
F"O !JT 
F"R B 
FRP T 
F RS : 9 
C" ......... .. , !"\ 
I ,, ~ •:J I_• 

~ FRS46 
F RS !:, ~ 

00(.66 4 
00076t- :<: 
.i0 1 0 1 6 R 
00 06 2 7 !\: 
00 111 3 R 
0000 6G A 
0 0 -::: ~ ~ ~ r:-

- ....J ..... .. ~ ,-,;, 

0 01 :33 1 R 
01) 1 4C!O R 
00 1 31 5 F. 

0 0 1 5 66 !:' 
C O J~:i t. R 
ool€:.6~ r--: 
00 171 : 
0 00 1 0 1 ~ 
0017 <1~ R 
0 0 0 ·1 ? ;· A 
0 n 1 ~ •· • t,J ~ .... .. 

o ~Jo 1 J.~ 

C 02 071 

R 
A 
R 

,.. r. ...., t c · . , <;> 
··' J C" . ... •J ~ 

r:,- r.:• <:"" ..., e ,,, ....... , ..... 
r RSLl 
GBA 55 
~; D ~ •=- C 
GIN 
Gt1 I2 0 
G~li 5 0 
GNI L l 

H I!J lO 
H IO S 
I CC C T l 
IFF 
I IE S i' 
I NF 
I NS 
l OUT 
I Hi~ NC 
I " M 1 .. 1"\ I l ; , ....) 

1 '' "'J "' "' 1\ ,-1 ..:> •. ; 

0 0 21 7 ;· ... ,, I XN5? 
00 2 2 2 5 i" n <N SC: 
0 0 177? R I XNLt 
000 3 00 A L C 
3 0046 :=> A L H W 
0 0 0 1 2 (I o Ul k C t! T 
0 0 230 ;":: ~~L OU T 
000 1c:2·A LR SZ 
06234 4 R M1 0 4 
00 fl1 2 •f A MDV 
0 00 4 1fr ~-, tO NF.: 

· o .-.e .-. :-u c. ..J ·:0 ·-' 

R NRM L 
R DC B4 
1<: lJNf" 2 1) 

;'\ II"\ ""' .;• A ~ ,.., , .._, ~ e ,... 
u u c:. ...;. ... ·- ' f"':, LJ i 1 ,. -..} '·' 

002 54 1 R ON F U 
0 G 2 ,' :-: ? R 0 P N o.i 

0043 2 2 E GDF CB 
0043 : 3 E SIF CB 

00 00 0 8 A 
000 0 12 A 
0 0 00 ~ 3 R 
0000 1 ~ ~~ 

A CC 
AGP AR 
A IO L2 
~LO C 
AO UT 
ASE T 
B 
B13 
B3 

OOOO 'J O R 
0 000 0 0 A 
0000 0 2 A 
0 00 01. :5 A 
0 0 0 0 0 3 A 
0 0 60 6 7 R BAS e~ 
0002 C O A B D14 
00 002 E. A BFP T 
004317 E BIF CB 
0004 1 2 R BM 1 7 
0000 0:1 A BR 
00 0 4 5 5 A BR1 2 
0004 1 4 A BR3 
000 4 5 0 A BR 7 
000 4 3 3 f.l BSlO 
00 0 4 4 0 A BS15 
0 00 4 2 6 A B S 5 
0000 2 6 A BSC r. 
0 0 0 070 R CBC 
0000 2 0 A C!JC 
00 0 4 ? 2 :~ CE>~ 
0 0 0 4 6 4 1~; CI D 
0 0 0 1 4 ! 
0 0 0 2 12 
0 0 00 ! 6 
0 0 0 4 :'1 
0 0 0 0 ':.!3 
Ooo ~ r · 

• """ • . 1 u 
0 (!0 3 00 
0 0(13 32: 
0 G C 0 ~- E. 
0 0 -. ••- c· .:> _, ,... .... 

00 5 1 5:5 
000() [, 5 
00 0 0 1'5 
O O O'J '.~. 
0 0 c 4 .-: 0 
0 0 0 :; :·? 
0 0 0 4: 3 
On Q ' '"• ·' 

1.1 0 ·- . > 

00 0 ? 0 7 
OOC7 7 tJ 
00 1 0 2(' 
0 0 0 0 r.. 2 
0 0 1 L >:l 
OO C• O G7 
001 1 ··~- 7 
0 0 1 ~ ., ' ...., . : ,, 

0
,... .. _ .. , ...,. 
i,.l .io c. .-. .. -

R CLB L P 
r:· CL S ! 5 
A C C PV 
(l CRD 
A CV F L 
R Ill 0 
f~ DE F 
R DEOS 
A DT 
R E Il'l 
R E R3 
~~ F C DDE 
n F LF 
A f PO 
P. f RBS 
R F" RS 
P F RS 2 
.... ,., r- R t""-. r. r • ~ .. ·J .. • 

>:: fR S47 
F. F R S€.0 
r;, F R S8 5 
0- F S CB 
P GBA6t:1 
c; Gr 
R GN I 
R GNI2 5 
R G ~I S 

0 014 .?. 3 R G:-I I L 2 
GUUr On1 4 ·' 1 v •. -' 

001 6 :(. 
0 1) 1 5 2 1 R 
O Ol E- ~ 3 P 

~: H 10 ! 5 
1-: 0 !J T 
I CCLP 
I F FL 0 0 1 .. , ' ~ ~· 

. iJ~· ·~ 
" 0 3 ., ·' ., oJ --' "- · ~ 

... 
" OG0 1 0 3 H 

-;": 

OO O ! f!,! 
oo o:c::-
ooo i ~:::. r 

. ' 

0 , "" t ..... , c · d C. .L ~4 1 ~

" Oo "'fl ;..' ·:·· ! 'r: ~.: . ~ . ..,, 
0 0 ? 2 05 R 
0 0 2 0 ·:'. E. r:· ,,, 

I I N 
I 1'1 F L 
I OCONT 
I ... .... ... 

.,) .... v 

I HI D DE 
· --~J1,.., ... ~ .. 11 0 

I XN4 
I X ~1· ,. -:.> 

I ...J -.J 

I ,, "" ,: 1\ 1 1 .. 

R I XNL2 
r.; Lr 
h: L ! l'l 

0 0 0 2 ... 4 
oooo ::; .::: 

.. J t M ,- , 
, - ·.J .. . 

OCtOt;~::: A 
0 023?0 R 
(l (l04 :C• (• A 
0 :)00 ~· 5 A 

LP 
LRWC 
M J. O~( 

M! 
NM 

0 0 P 4 .::: .7 ~: N R 1'1 X 
0 02 ~ €. ~ R DC llb 
0 .•1 ·::0 <. ;.: t" 
• ._. L .. ,J 'J -• :;:: Ot1F 30 

0026 1: 7 '"' Ot'l rL2 
0 0 0 1 27 f:. OPST K 

. . .. --· ., - ... -· -------~.. .. . 

P RD Gi< 'ir1 PA GE 6 8 

END OF DA TA BLOCK 

0046 3:; R V$RE R R 

004 3H. E L OFC B 
00 43 :-! 1 E SS FCll 

A AC HB 
A AI BUF 
A AIS C:S 
A AI"IPOJ 
r.: A? B F 

00 0 0 0 7 
00 0 1 10 
00 0 0 13 
00 0 0 15 
00 0 0 2 0 
000 0 2 2 
0000 0 0 
00 00 16 
00 0 0 0 4 
0000 3 0 
0 00 0 24 
00 0 4 5 1 
00 1) 0 0 1 
0 0 04 13 A 
000 4 <~1 A 
0 0 0 4 57 A 
0 0 0 4 4 5 A 
0 0 0 4 51 
0 0 0 4 34 
00 0 4 23 
00 0 4 30 
0 0 04 3 0 
COOO?? 
0 0 0 4 2 !! 
00 0 0 3 2 
0 00 1 16 
000 1 5 1 
(10 0 2! 4 

A AS F" L 
A BO 
A Bl 4 
A B4 
A DCH:~ R 

A 

BFR 
BL 
B 1·13 : 
BRC 
BR1 4 
B R4 
E R S 

A l:l $ 11 
A B$ 2 
A BS7 
A l l>( Bl i': S 
R CBC4 
A 
A 
F: 

CEF 
CHI:l 
CLB 

R CLBX 
r;~ C L ~~ ·:=_: 0 

(I 1) 0 0 3 2 A C 0 ,_. 'I T 
0 0 0 4 ;; (1 r~ C R il 
oo0 4 20::: ex .~ 
0 0 0 4 ::-2 ·~ D1 ~ 
0 0 0 3 f.'5 R r:EF4· 
O OO:J~i ~i A DE XP 
oo n.o:c ~~ EC 
0 0 031.3 
005 1 5·"; 
0 0 0 G !) ' · 
·l·"" n -, .. ,., '· •.t v \.1 :-;. l: 
O·o·4 c:: " u ' · . 
f'0 l) f · 1 ·' .. ) . ~ 
0 0 0 4 -: (:~ 

0 0 0 t: ·- . 
._1 :l w 

0 0 06 4 0 
0 n " o\ • ••• 

t_l :..J • .,. • • • i • 

R F.l1UT 
R E~4 
.,) F n L ~<' E 'l 
A rt'l f' T 
~· F ;:, fl C• , . r \, J • •• 

~~ F F"U'i 
:~ F R:-;: : 0 

0 0 1 0 r, :; ;:..~ r R :;: 0 5 
0 G 1 0 3 t f.: F R S ·:. ·-; T 
00 1 072 P GE A 
001 1 3 2 R G B A 70 
001)07 1 r; Gf"RF' f 
0 :) 1 3 a ·'! R G I~ I 1 •} 
0 014 08 
001 2 :·;;::: 
0 0 14 :3 6 
00!)0 :-' 4 
00 15 3 2 
0 0 1 6: 2 
0 0 0 u 1 

<;: G ~l ~ -::: fJ 
r.· G ~l I ·3f 
R GN L 
f.l G S R "' C 
R H I02 
i: I C( 

00 . ~ - .
l t'•.~ oj 

oon. 1r2 ~~ 
0 0 1 7 ·;7 R 
000 1 0 5 A 
0 00 1 1 3 ~) 
0 0 1? 6 4 :< 
0 ,., ... 1 '"' " 

\J c. . .J .} 

C0 2 04 1 
0 0 ~. ;. 1-::-' 

C. - L . 

C• 

" R 
P. 

00223.:!, R 
0 .~ 2 ':> • ., c: • ~ .. {' f'";. 

0 D 'l 4 2 ~· :-{ 

T (' H ··.. _ , ! . j , 

I rr:• 1 
I ' • • j, 

- r ' . · .. -. 1 ... ...., ... ! . 
• I • F . ., 
~ ·1 :.... :-
; OL '• "" 
• • I ' f'. 

I TE".!t .. \ T\ I I • , •j ~ 

•.. N ! ,l':, 
l'- ." kJ·~., 
.. t'"t•1~. v 

I " t' .,. t -. ~ ' 

I " "' ~~ (1 I\ I: .. ' 
I ,, ' j ' ~. ,h.,,_ .. 
L :- <:· . _,. 

0• 1'", •:• ~ ·;:. ::. ,.... I [ :...; 1v ' 
..... '" ...... . .. '· ...... . , {' .. 

' ·}r-·r· 
L l, ~ - ~ 0 I) .... :?:: • ·~ 

(• 0 ,-. 1 ., • 
• .... I • J .-, L x E ·:: ~i 0 
0 '"1 "' " 1"' ~ ,r • ..• 

.. 
'~ 

0 0 I) 0 ,.;, ~. " .. 
0 ;j I) 1 :·: :.:; t::. 
U• u· ·=":t ·; ; L.. <J , •• 

. . 
' 

IJ., I) ·1 ,., :' .•. v ,,, ... '-" 

0004 :-'! 

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

M(':;.,... 
l 'i • 1: ~ 

N 

r< r. :.J! 
I I •

1 
.. • ' 

(1!) 2t;J 4 F.: Ori;:4o 
,., "' .-. """ ' .-._ ,...., M "J ,- c::' C"' 
r.t f,l ,:,.. Co {' .. • ,-.. U 11 " - · ... ' 

002 /''. 7 ·~ OP I~ 
o o o ::l . : o ~, n P s r K r 

- - ~ .. . .. ... _.. . .. 

LI S TI NG PAGE < 

I ' • • • ' • • 

96 1) 

FG 0 7 04 9 74 
0 7 0 4 97 5 
0 ? 0 4 976 

• 

. . . . 



£,2 VORTEX LIS TIHG YSRE:RF PRO GRAi-1 PA GE 69 LISTIHG PAGE ( ~62 ) 

000 141 A PARL V 003101 R PA X 0031 23 R PA><10 0031 37 R FIA X1 5 
O:J3 144 R PA X.16 00 3 17:5 R PAXcO 0 03222 R PAX ZO 003231 R PAX33 
00323 6 R PA X 50 00~'241 R P AX~:J 0032 46 R PAX70 00 32; .. 3 r. PAXTAB 
0 00142 A PER C 00014 3 A PBSZ 000144 A PBWC 0032 7 6 R PCf-1 
0 04·3 1:5 E PIF C» 00000 6 A PL 003:501 R PN 118 00 35 1 3 R PtU 19 
')03~21 R Ptil 20 003 4 1.0 R PNI4 003:5 3 0 R PNI:50 003:55 3 R PNit.O 
003:370 R Ptil 52 003604 R PNI 64 003621 R PH I 6 6 003452 R Ptil3 
!.103360 R PtiiL1 003374 R P N I I. 1 X 003:S36 R PN I L2 000002 A· PO 
004323 E: PCF"CB 00 362S R POJ 0004 1::·3 A P UR 0004 23 A POS 
000003 A PR 003633 R PRD 003657 R PR D1 00370 6 R PRD2 
''0 ":> .. 1~ OJ .,J ~· R PRD4 00014=:/ ~i PR ECN D 00014!. A PRLINK 003720 R PRU 
003733 R PRUO 0037 3 7 R PRUO~ 00?7 'o A w , . ... R PRU 1 · 0 0 4'1 1 0 R p;;;u1o 
0041:5 4 R PRU1~ 004011 R PR U2 004166 R PRU 20 00 4211 R PR U25 
004020 ~ PRU3 004222 R PRU3 0 00 42:5 1 R PR U35 00402 3 R PRU4 
00 4276 R PRU40 004043 R PRU5 004312 R PRU~O 004064 R P RUE. 
00431 3 R PRUAS I 004325 R PRUDTB 004334 R PIUJDTE 004324 R PR UGT 
00 415 ~ R PRU Ll 0 0 4 3 4'4 R PRIJ 004366 R PRWO 004355 R PRL.:OS 
00437 2 R P RIU 004434 ~ PRW10 00 44 02 R PRW2 004414 R PR W4 
00442 4 R PRW 6 004445 R PR X 0000\.17 A P S 004465 R PSB 
00451 4 R PSBX 004515 R PS J 0 00010 A PT 0 0 0 1 •I 7 A PTF"L 
004::i:S4 R p >: F' 0046 1 7 R P XF'10 00 46 c~4 R PX F20 004567 R P>(F'5 
!30462 5 R P :>-; F SZT 00 0 150 A QF'L 0 0 0 0 1 1 A QT 0001 25 A R 
0 00003 A R:S 004644 .... .... RB£1~ 00 4 667 R RB E25 004671 " ' . RBE30 
0046? 6 R 'RBEJT 00471~ R RBEJTE 000424 A RB S 0047 1~ R RCH 
00474 5 R RCH10 0047 53 R RCH15 004722 R RC H2 004741 R RCHS 
0047 :57 R RCL 004771 R RCLlO 005000 R RCL l~ 004764 R RCL5 
00 5015 R RCP 0050~ 3 R RC P15 005071 R RCP20 005076 R RCP25 
0050 25 R RCP3 005 1 35 R RCP 35 005140 R RCP40 005031 R RCP5 
0 051 47 R RCP~O 000 1!51 A RETU RN 00517 4 R RF"L 005214 R RF"LlO . 
00:52 :57 R RF"L20 005266 R RF"L30 005274 R RF L40 0052 10 RF" L'5 

. 
R 

00527 5 R RF'L50 000463 A RH l.l 000000 A RM 000421 A R~1S 
00530 2 1\ RNA 005302 R RND 00~350 R RNDlO 00532 1 R RND5 
00533~ R RNiiL 005353 R RtiDX 00 217 0 R ROF 000012 A ROP S: TF 
0 00012 A RP 005354 R RPB 0053 G::" R RPBlO 005376 P. RPBll 
')05 400 R RPBl2 OO:S•106 R RPB1~ 0054U. R RPBC?O 0001::i4 ,. RWF'L 
0001:5~ A s 000032 A SAVE 00000~ A ..-r. .. ~ 0001:56 A SCF" 
OIJ54 15 R SCH 005432 R SCHS 0054 2 5 R SC HLP 00544 2 R SC HX 
'10:5 443 R SCHY 000446 A SCR 000 4 26 A <:",...~ ........... 00046? A SEV EN 
(;00 157 A SGF'L 000014 A SH 005444 R S HA 005 47 3 R SHA50 
0:.1 ::544 ~ R SHAL 00:5510 R SHAX 00 431 3 E SifCB 0004~6 A SIX 
0000 1 3 A SL 00161~ R SOF' 004321 E SS F" CE 0000 12 " STKSZ ..... 
000 1 60 A SVRECN 00016 2 A SYSBF" OOOH.l ... S'tSDCB 000 16 4 A TEMP ' ; 
000 16:5 A TE:I1P1 000 4 7 1 A TEN 0001 (. (, A n:Rt1 00046<+ A THREE 
··o •::s •"' lJ ~ ... c. R TIN 005531 R TIC10 005~5~ .. ;. R TI Cl5 005 5 61 R TI02r:l 
., "' ~ ... 7 4 u .,., ._; ... R TIOLP 00:5:512 R TOUT 000004 A TR 00~611 R T R i1 
005 625 R Tli!M10 005641 R TRM20 00566J. R TRM30 0 057(1(1 R TRM I 
000 4 25 A TRS 000422 A TWO 0057 (! 1 R U I.O 0057 16 R 1_1104 
000 167 A UN I ·r 000 414 A V$BVN 0003 01 A VSC PL 0003 0?. '"' ,, V$CR$ 
00035 5 A V$DST B 000000 E VSEXEC 000317 A VSLLU P 00 03 : 6 ,, 

H VSLU? 
•) :)0 400 A V$L·UT1 000 4 01 A V$LUT2 (' 0 fJ <'! f• -=· I ;r ' .._, A V$LIJT3 00463 3 R ··~'<;' ~1 v ..... ·- ~ 
000001) R V$R ER f-' 000000 A VSR£R!'I OIJ463:::: R 'v'$RERR oooo~r. -:. ,, ' • ~~ R t • r, <:' '•' ~ ... _ ,. ·~ 

Ou 0334 A .V$STQ 000335 A V$ST 1 0003 3 6 • 1--1 VSST2 fll"!03 ' )7 . .. ... , .. 
H \1 ~ ~ T ':> 

·~~·-
;)00000 A VI I 000004 A VORTEX 00 60 6? R vzzz 000 1 :-' (l A w 
::'') 0 001 A wcs 000011 A WR 00045;::: A WRr- 0004 32 A 1-<R S 
C~10 1 7 1 A WT 000001 A X 0001 7 2 A XF F" L 000 1 ;' 3 A >( F L 
0~0174 A XFW 005724 .... ... XlN 005724 R XOUT 0001/::i A XSG 
0 !:!0 17 7 A 'r'YY 000420 

'"' 
ZERO 0001:-'•; ~ ZF'W 0057 2 6 0 

" Z!N 
00 5 7 56 R ZIOl 00577 7 R ZID2 0~6o:o -,, ZI04 006{) :.i 1 R ZI06 
OCE.0 ::53 R ZI0 7 OOF.0:54 R ZI08 01)60~6 R ZI09 " 0 5 .,. ., ~ v t ; ..:.0 ..:· R ZUUi 
:)00 204 A zzz 

0 ERR ORS A$SEI1:SL Y COM P LE TE 

494 AACC 2 199 3 0 6 3 
496 n BSC B 871 1384 4 084 478 ~ 
498 ACC 1014 10 ), 6 1017 101 ';.) 10 20 102 2 102 3 10?-:'j 13 7 1 

1 3 ·72 1373 1 3 ~- 4 159? 1622 1626 1 6 ~S 1644 16 4 7 
1 6 ~7 1659 1 662 16 63 1 6 66 1 572 1 , . ., 6 

Cot' 1677 tE.78 
170 ~ 1709 1 .., ..... 

•' l ~ 1 7 1 ;· 2 321 ·'\~'"'I· ...... .... ..;; .t 
"""' .. ., .. ~ .... c. ... ·. ~~ 2"" " 4 .;,.:. ~'?"':-' , . vwoO 

?.337 Z339 2340 2 34 2 2 365 2?. 69 ..... ·. F. 9 c. ~.; .. 237'J '='3 7 0 '- I 

?.3?1 ?. 'j ., 1 wi e:.:;?z 237 7 2 3 78 2380 2 -":• .-:- ~ 
·- t ~r...• J. 2382 2384 

2385 238 6 2 38 8 232?- 2 9 47 2'343 ze 4r' J 7 23"' 1 
..J '· 2965 

2966 2 9 73 2';176 2 Q 8 :-~ 2 985 2 994 2 999 301)0 3003 
30 07 3 010 3!) 1 1 301 3 30 15 3020 3 (!~3 30 2 1- .o:·o 2€ ·-· - ' 
3028 3 029 3031 303 :'3 3 0 34 ....._0""',..._ ..:· ... ..:1 0 3fJ 39 3039 3 0 •t 0 
30 40 304 1 304 ! 3044 ":>04"" ~· .... 30~0 3 0 ? 8 30 79 ::'0 90 
30 "91 3 093 . 3~94 309'3 3 1 00 3 10 7 31 03 4 37~ 4528 
4529 453 1 4c.- ~ .... 

J ... ") c: 45 33 45 3:5 4536 4 537 4539 ·~ 54 0 
4545 4:546 4~4S 454 9 4550 45:52 4. 5.., 4 5 s ': 4556 

' - •.J 

4 :5:57 ' 
~00 ACHB 1 7 41 1 748 249:5 250? 2540 4372 4 ~79 439 7 
502 ADF CB 954 964 984 2675 2676 2693 2 ., l "' i •• . 2719 2735 

2781 27'37 2 S l0 2821 2831 3272 32 ;· 4 "':) ""' ·"j r. 
v~~v -·33.., .;:. • I 

3430 35(;0 3506 3"'0 r , ..... 1") 3 f.27 3676 4 '· 9 4 4 .... ') "" c. • .. •J 
4 .... ,.. ., c:.c:.r 

4304 4338 4 4 2 ~. 4 65 0 ··:. 708 47~ 1 
504 AFSCB 1850 1869 . 18 76 203 ~ 

506 AGPAR 1176 1222 1240 
508 AIB UF 707 708 4809 48 10 
701 AI N 1 4S 1 
719 AIOL1 7 2 3 
739 AICL2 7 1 5 743 
509 AI SC B 721 7:39 4~ 3 1 4 837 
17 :5 AL 121 3 ''·;~ 9 . c. .. 2106 

... & 0 - , .. -

• 

. ..... .-. 

-·------- - · . 



• • 

. . . , 
• -~ 

.. 

£ .2 VORTEX LISTING 

:11 1 

:'518 
70!1 
:520 

6 6 

67 

524 
:526 
674 

6 8 

AL Br 

~ LOC 
~ NPO J 
ANRE 

ACPSTK 
AOUT 
~PBF" 

ARST 

AS CB 

ASET 

ASrl 
A SY S DC 
~ZE:R 

B 

1:541 
4299 
77~ 
767 
3~8 

ZS16 
3:"G4 
-14?'1 

S1 9 
1482 
3162 
443 5 
44~ 

1 358 
2706 
46 56 

7 21 
1 333 
' 453 
1 288 
2106 
3396 
1 19 7 
3336 
2002 
~"' 4 '> " - ...J ._ 

.-,A 1 .:. ....... 

285 
386 
43 6 
7 6 7 
0 '? ~ 
..., f .... 

'""' C' ~ /..JC. 

1054 
11 0 5 
1 .. . -. .., 

• ..:>~ 

1 1 77 
1206 
1252 
1287 
13 ~7 
1377 
1406 
1 ~37 
1, 6:5.3 
1 6 7 8 
1 724 
1770 
1857 
20'32 
2 12 5 
2 14 4 
.... 10' t:. v ~ 

22J7 
2344 
2459 
2 4 7::> 
., .. 0 " c: ..... - ~· 

2~32 _ __ ....... 
c. ._1 0 ~ ... 
-. ... ..., ~ 
c. b..:...J 
2~S4 
":"'?'q-:'1 
'- '"" '-

2831 
2951 
3020 
3036 
30::'0 
"' 1-· .:;, .J }, 
..., 1 ....., ,~ 

"" .1. ••• 0 
...., --:- """ .. :. c. ,. .:. .. ,_('-., 
..;,;..:.uo 
~..,,3 
~j ..;.. 0 .... 

·~ 4 ..,. ";) - ..... ...., 
34 '31 
..-. r .. , ,., "" 
..J ..j C• \.1 

';• 6 J "' ..J .... J 

36 45 
3E.88 
""- 6-, .. :. ~ ( 

.. , -=· ,.. .., .... ..... ... ..., 
3940 
3 99 2 
t!OS3 
4 1 79 
4219 
-<297 
'l ":l ~ e: .... ~-
4346 
, ..... 9.., 
~ w r 
4474 
·~626 
4 652 

l~:::i7 
4 32 ~ 
26~ 6 
335 9 

363 
285 1 
387 4 

83:5 

3 192 
46~~ 

95 6 
1 36 0 
2796 
4 700 

.. , .., 9 
I .;, 

• 2 0 3 4 
S74 

!<!-40 
21::: 1 
4130 
13?~ 

2 1 1 1 
2575 

2 4 2 
~-=-4 c.-
3f:7 
444 
7? ~ 
878 
9 54 

1055 
1 I) 9 ' ). 

liE. 1 
1 17 9 
121 4 

1 4C '3 
1538 
1657 
te.:::t 
1725 
~77 4 
1 q n ; 
., •' IJ J , 

2 0 9 4 
2l27 
21:'50 
~t -=6 
l .,. ' ·' 
":) """' ·:· ., 
l. .. C.·- I 

......... , .• 6 c . .. > lO't 
-:>< .::o .... ~ ._. 
~4 "' "' .... ,· (;• 

""'\ c;· . • 1 
l. .. , •,) l I 

-:os ~ ... L. .; • .j 

2 5 E. 6 
2640 
2 70 1 
·:..\..,. g ~ ... ,· ..;} 

2 .... ..., ... 
.. -. -.:• 0 

":"f.:;~ -:'I 
~- .~ , J v 

30 23 

3 07 1 
3 1 : .. i 4 
~,7 ..,. 
,.. . • I 
"""' ""'\ --.· ., ..;) c. •. ...., 
' ""' .. . . .... fl:' 
..:1 ..:. -:.· .. J 

3 3 (;. 4 
343 4 
'"' " '"'6 -~ '+ '::' 
..... ,.. .. t"'\ """' 
.;, • ..; ·:· .:> 
35C6 

·-:. ·-=· (' 0 ........ ...... 
•") •:." ... ~ 
-..J 7 ". t-

3')94 
4084 
41~0 
4 227 
4 2 '3 S 
4 3~~6 
4 ':;10 ... <:+ c.• 

4 ':• ·~· 9 ...., ·' 
44 76 
~ 6 c: 8 
..1 £ c: ·? 
.., C.• .... v 

--

3 1 63 
4327 
3 1 91 
3950 

8 4 1 
3182 
3-.:103 

3 2 8 0 
4 664 

'""' .. _, 
;'J -· (" 

1 852 
3 289 
4 7G4 

372 
2885 
1 207 
1 4 4 l 
2 124 
4 1 ·;c: 
2412 

2148 
25/9 

2 4 3 
310 
394 
4 c;: -::> -· ... 
7? 9 
90 1 
'364 

108 8 
1 11 0 
1 1 ( . 2 
1 "0":.' l u._ 

1216 
1 

,... .... 
.:.. C"J f.:., 

1 ':'~'.:1 
... . '- -I 

1363 

H ?.9 
1 5 9 9 
1659 
1613 7 
'1 7 32 
17~<= 
~ • J 

1 :; 13 
2('99 
21~ 1 
2 1 ~9 
2 1 87 
~"""""'\ ') C. C . .;o .,., -.... .... -
C:..J""O 

2 -tE. 1 
2477 
'""'It:' ~"" c. .... I.J .;. 

2~? :5 
265 7 
2704 
2 7 :J5 
235 0 
o::;o c .... ..... ., ·-· ..., .., . ·~· ... 
~ ...... ' t 

~IJ .~":' ._ -. -. L, ..... . , --<""~ 
.,:. 1..• ,. c. 
. -. • r 0 ...:· " . .; :;; -. . ..... ,.., 
~ i ,· c 
'""' - . -, ... J ..:.·c.. / . ~ 

-. ~ . ... ,J ·=· .,j ...,. ' 
.......... ? 
~ , ") . ..-. 
"':' .... '":' 11:" ,_. ........... . 
...... ~ .... '") 
..;) . .. 7 '·" 
-. t:: n -, ..;. ..; C• , .. 

3609 
3 6 5 3 .., .• ,5. 
~ ,. J. 

3 .:~ R 2! 
'71 o.:o t I I 
,_. ·- · J, • ,' 

400U 
4 i ~~ 2 
41. 8~ 
4 2 2 :::') 
4 ' ( > ·~ ,._ / .' 

4 327 
4 ~ . ... C't 

.:· 1:1 .... 
...tl -o (
· ~· . . c. ~ 
4481 
462 9 
4 .. ;:::' ,""\ 

lj .. . • •:, 

-. . 

Y$ RE RF 

328 1 
44 37 
3617 

3'.3 4 2 

3 9 09 

3328 

3Gi. 
1 8 54 
41 34 
~ 705 
1334 
408 3 
12 08 
14 4 2 
~ 1 '=' .-. 
~ • '-• '.J 

4 ~"' 0 C..:> . 

2 4 7(1 

216? 

25 0 
339 
3 9 5 
4 6 •) 
812 
907 
9 7 ';'• , .. 

1 08 9 
1 l 3 0 
l il: ") . " ~ 
'1-=l ~' . -... 
1 2?2 
1 2 7 1 
1

.., ..., • 

..j .j r 

13€S 
1380 
1~22 
1 6 1 2 
1662 
1 6 9 3 
1733 
1 804 
1 933 
2102 
2 ......... .i. .,:, ,-. 

216 2 
? ' 9 .: .......... .. 
~2 ..._, ..... 
L. ,.;J (' -- ~ .... c. ,-:: ,. ,J 

? 4 - ., .... b · 
-=- " 7 -=· o"' ~ I ' ~' 
.., -.- !l ... r... .._1 ~- • 

?.53 6 
- c..: ., " c. ..... I' 1,) 

265') 
27 1 0 
2797 
.., ~ ..)« 1 ..... . . ' 

2 9 8::. 
3026 
"" ·'4 • ;. \ ,1 '-+ 
"='07'> ... , ' ._. 
-. .. ........ 
.:; ,:, 0 1.· 
..... 1 .. , -.... ~ ,· ~ 

3654 
3 -, 1 ., ... / ..., ..,. 0 ,. ...., ., ...., '"' ~ 

? C• ~ ... 
.... ·- · .:;o ... ,. 

4 ('0 8 
4 1:36 
418 :,:! 
4 -::> ? c; ,_ ..J ... 

4 3(;(1 
4 329 
4 ":• .., ... 

'-' I '•' 

4 4 -=·.., ._. , ) 

448 4 
463 ~ 
4 66(1 

3 329 
46 44 
3 80 7 

9?9 
333:5 
3 364 

3 91~ 

3 3 39 

116 8 
2 1 1 0 
4 17 3 

1850 
47S4 
1 20 9 
1 5 45 
2 16 5 
"' . .._. ·"' ,.., "f C.O O 

21S7 

252 
3 4 0 
396 
47 7 
a19 
90S 
973 

1 (; '34 
1 1 3 1 
1164 
11 9 4 
1223 
12 72 
1337 
1372 
138t 
• co .,....._ 
• ..._1 .,:,...._ ... 

' 0::"4 . ·. ~ ~ 
1663 
1 ""0 ... .. I C. 

1742 
lS OE. 
2 0 1.13 
210 4 
2 1 34 
215 4 
.. ....... no .:. c. u c 
226 1 
., ? 7 "" L.. ..._,. ..., 

? ·'! b' '::> '-· .,. ..... 
':• 4 .., '=' 
I .. .f / 

2 5 0G 
2 53 7 
,.... c· ..., S . ..... .... ( 
2 66 ~, 
27 1 2 
"-' ""9 ~ 1:. ,. .. ~ 

2885 
·::> 0 '-' 5 ...... ~ -..... -,.., · "'•UC.C' 

30 4E, 
3078 
.., I , "' ...:· . '.:'• .,;, 
.... " ~ 1 ..;. l. 0 

3 234 ......... ... ~ 
... -=· '+ .::;,. 
3 393 
,.... c'!_ - ("t 
.,: ... ..j '-' 

~· c- oo ..:• ._1 .., .,.".., 
.,) .... 7 c. 
3618 
3656 
., '7 1 n 
.,:, I ::' 

3786 
-; .. ;:> '7 4 ._. · .. · ( 
":• ·::;; t: ":'• 
·-· ~ {J •J 

d. (J11 
.:1. t· .-. 0 .. ..;) ~ 

4 ~. 88 
<125~ 
11. 31)~ 

~~ 3:?0 
,.-·7'=' 
"""="·~ 
4486 
4490 
4636 
466 ;:: 

·- - ... ·- .. ~ ... - -· 

PROGRAr1 PAG E 7 0 

3340 
4654 
39SS 

2 6 3~ 
3307 
4213 

.... 9 ·~· ? .;, ._, ..;,; 

36 1 8 

12:59 
2 12 2 
4176 

1Bt.9 
4831 
1.2 1 0 
20 1 7 
2 179 
-1 292 

2 503 

259 
348 
403 
'"' "0 ,.· c. \J 

O"' t: IJ .;, , .. 1 

'?.09 
9 ' ? 9 . , 

1 G '35 
1 1 32 
1l. E. 6 
1 1 9 E, 
1237 

15 3 4 
1638 
166€. 
1 70 5 
17.:!4 
1::3 1 1 
-=- ..... . t1 I" 
L.. · ' .,. C• 

? i 1 3 
~· • --;. 9 ~ . ... ..... 
'·'1"7 0 ·- . ":" ~ ,., 9 
\,.., ""· .... 
2 2 64 
.., t • ... 
L': ' • l ..:J 

::0 4 r. "' '·· ...... ,. 
, , .... -. i 
"'- ..... ~·"' 
,....r:'rt"':" c. ,_1 ~: l 
• ._. C ""o c:.. .:,.._;.._:,.,. 

2 5 ?9 _..,. ,.. _ 
... ;:;. t • .... 
- -·s c· "'.· i.. ._ 
~ .... -.1,... ... .:;. ), "' 
291J(1 
..., •:: q &_ 
L. _. ... --....... ,... 
.; . • _; .:.. ':7 

-. ··~ c:: .. ._. ~.· ......... 
-· r·· -1' ~ .,.:. .• ,. ::-
~ . .. .. t 
.,:. r, b ..) 
... . 4 - 4 . •. ~ ~· 

I ":,'1 Q -~ 
.... L. . ~·I' 
...... ~ ... .., 
,:, .. ...,. ( -..... ,., .. ...:· -=- :- ...,. 
..., , • .!. 
·-··1'i'v 
· ~ ·:.· .... ~ 
.. •• · - ' l..o b 
,... C. ' .-....... 
. ,: · - · • t ..;; .... . - .. ,. 0 ' . . ~-· · · 

.. ·~ -=· 6 
._, { I . . ,..• 

? ~ ·::"tC: ..... ,. t,J , 

"':. ·:· ·=· !=i ..... . . . .· ... 
, • ~-... - ·:'l .... . ... -
4 (I •. 3 
4 1 4 1 
c,ttQ4 • l . ..- . 

•12 56 
4307 
4 2 ~ 1 
4 

.. _ .. .,-'jo 

..... . ...... 

.. 1· .·~ 9 5 
4 t.<;· 2 
4 6 r:. 4 

41 79 
4 654 
4489 

26 ?3 
3604 
4213 

4 iC''::> 
L. "' ' .... 

1 2€7 
2t30 
41 86 

1 8 7 ~-
4 ·=· "=' 7 '"' ~· 
1 21 1 
2 •i 1 -=· ~ .> 

22 60 
- • 4 ~. "t"t .;, 

25 1 0 

261 
,..., :.1 .-. . .:. .... : .. 
4 c· s 
.., ~ o··· 
( ..... . 
.-, A 4 
• :,.. • ~ J. 

1 j .,., •-;, 
. . . ;;::. ·-· 

1 ~ ·';" .-. 
. ·. .. c. 

11'?? 
1 ::· ,, (I 

... I • ' .. .-. .. -.• 
J,. \ • • { 

1 -'4"' .;. ·:.. 
131 4 
1 ... . . .. . 

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

1 : <: 0 
1 6 ··l 1 
1 t= :' ':• 

• ' 10,. . 

1 7Ll9 
17t.1 7 
1 "1-' ·-· , __ 

2(; 1 3 
2! 1 £, 
2 '· 4 : 
2 171. 
22 1~ 
22':-J~ 
- 1. .. '!' c. . . .• / 
z,:.7o 
":) .... ·:;. ·.:. , .. r •., •• 

•'"\ ._- ... l'' 
~ ... • -. 
-- ...... -· .· ' ._. l .,.. , • .., 

"""'~ 1 c:
C. .:; . .. ·-' 

-.nr.c:
.j '.• ~~ ._, 
~ .. r; ., 
.j f.: :J ... 
-.,. L-::. 
.jj,rJ( 

..... •:: r. -:· .;. c.. •. l; _ 

~-:,t"""'n ....., ' . ...... (",: .......... ,... 
..;:, o..J ,. :: 

'"'\ 0: .. . .. ... 
.;, ·. ... ..:• 
3 ·:~62 
"" C" ,.. .,. 
~ ._; t..• ... 
...., ~ . ,, .~ 

..; .,> ;..) 
' ':\ .. ..... ":0 
..j L• L. ,. 
..... ., .... 
..:· ;_:, , -=-·· 
• ., -;o ~ ? 
o..J f ·~· ' ·-·";):-.:;,··· 
....., ,. .... 1o.' .-. - .· .-. 
... ) .. · ·.· .·· . ... , ,·-.. .,. ~ 

~ .. ,. "' 
4 :: 1-1 
4 ~ ,i·~· 

A. • ·-

4 2()5 
425? 
4 3 11~ 
4 ":' -. ··~ • J .;.> c: . 

4 :'9 9 • • • 

4 < .-i.l. 
1o. • ;o 'T' 

< •• 4 
. ... 

f.:. ..... ._. 

·-· . . ... _.._ __ .... 

4183 
4663 

269 4 
368 1 
42~ 8 

4184 

1289 
2 1 6E. 
4204 

19 0 1 

1 2!2 
203 :=, 
32'30 
4712 

2 71 
-~ ""• 8 ~ ~' 

412 
1'32 
844 
919 
991 

11 0 1 
1 1 ... , C"' 

.. ...) .J 

1 ' 7 .-. • • • • 

1198 
l -::. 4 ·:;. • ~ I.~ 

12 7 "j 
1 3 4 ·;• 
13 7::.. 
....... ~ £:::' 
;. ~ 0._1 

1549 
1 6 4 ,• .... - ... J,t.;. ,·t· 
17 1 3 
1 74 •=· ' .... 

2 0 ,~ 0 
212 0 
.-. 1 c; .-. .:... .. .;:. 
21?4 
22 15 

...... • .... ..... c.. t;, ; : · -- -,.. c: .... ..j • .. . 

":"' Q 1 .... -
._ "'' -· ..... Q ...... 
C ... "t C• 
.., ;"i 0 " - ... u 
'j ("o -. • ' • 

o,J v ., ~· 
-.n~-:o 
.;><Jb ... 

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

"";)':il."'l.., 
-...~~ J ... 
~ ...... C' .. ,,:, .;_ ...... .. . 
............. ,.., 
=· "'i' c ·=· 
3 ... ; 5 ''· 
- , ~ I , •, 

.;, .' L '· 

3 5 ~ :.· 

42 8 5 
46 66 

2 793 
3 6 8 S 
4439 

4297 

1346 
21CO 
11-206 

1 91 3 

1 2 1 3 
;~ 1 0 5 
.-, -? 9 C' 
.,: • ..._. ._j 

47 20 

2536 

278 
""'" ...~ t;• ,.;) 

4 .... . ~ 
c..:. 

7 --=· 4 ' ~· 
•. 7 1 o, 

945 
1 0 5 i) 
11 0 4 
t t ·?.O: 
... ·-· 0 

1 1 7 E. 
1 20 1 
1247 
128 E. 
1 35 1 
137 6 

1 7 1 7 
17 ,·~·9 

1S 4 S 
-.·q· .-.. I ... .l 

21 2 ::! 
.::143 

- · c ,.., n .::. .J c . . ::' 
·:- t::: r': ' ,. 
'- ..... .... 0 

-=- r.. "'=' ~. .__ () ..... . 

2 9 ,:. 9 
3002 
-·-~-- · .;. t.. .;.. .... 

3 c e. 9 
'='10:' 7 ·-· ·-
"7'17 ~ ....... ' ._, 
•;o 2 <: A 
·- · t:• .... 
--~ "'""t ( ' I t,_• .._! c. / .;' 
..... .. • • .. :" I"\ .; • ...) .... , =' 
..... -1 ... 1 0 .; . "":' ..;. 

346 5 
•• ' c:- .. ·"'\ 
.j ·-' ;. c 
:::.604 
·'t .... ~. r:: 
..:· b ... : . ..,) 

"'"' "' " .;, .. .,;. Ci 
.. ~ .- 5 -:.· ;' :;1 

4 [1 8 2 
~ 1. ·;• C' '+ ,. ,_1 

4213 
4 259 
A ':.• .-, 0 .... ...., c. 
4 ·~ ~. 8 
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£.2 VO RTE X LISTIHG Y$RE:RF PROGRAM PAGE 71 LISTIHG PAGE < 964) 

4673 4674 46 7 6 4677 4697 4699 4 7(16 4708 4714 
•J 721 4728 4752 4 7~4 47'60 47 6 2 4 8 11 4814 481~ 
4827 4829 4830 484 C 4842 4849 4 852 48(,(1 48€·4 
4866 4870 

69 EO 874 
76 :812 2 124 2128 

•l- 8 7 9 EASE S09 837 ·s 4:5 3877 388 4 3902 3 96 5 4061 
528 BCHAR 713 .,,0 ' .... 74 1 187 0 1878 2 1 1 1 2142 2150 2167 

2186 22b4 2 291 2295 " 2299 2417 2482 2489 2504 
25 10 2517 25?.3 2537 2:543 25:50 2556 ~~s'="' L- •• w 2560 
2566 2::5 1 6 2~ 80 4782 4816 4323 4$29 484'? 4852 
4860 

:529 BCDDE 2 104 '::'1~0 .... c. 2164 2178 
678 FD120 965 26?8 27 3 1 2798 2804 3 30 1 3 3 0 ~: 3 3 10 3318 

3324 334 1 4 "'2 '-" ..., _ .... 
676 ED14 1749 2:'.ii.l8 2 ::i"4 1 2659 4 370 4373 
~30 F.EXP 1600 1621 1641 16:53 168 7 1724 l i'32 1733 2094 

.... "='~"""' c.~..:-..::. """- .... 4 C. C..:> 2 313 2 37~ 2390 2392 2 96 0 297: 3002 
3005 30 3 6 3042 30:54 3064 3067 3070 308\ 3089 
309~ 

199 SF .. 11 9 120 
200 E!F"A 3543 354· 6 
5 32 EF"PT 1543 3 :. 9 9 36 2 5 4625 4628 4642 4 6?3 
119 BF"R 3 291 ':' 4 "' 6 ...., .;. 

120 EFS ., 1 5.., 
-J ~ I 

..... ~ 7 .:. '+ c.:: 3586 3651 
~33 BF"IJPT 909 917 1 ~33 154 1 1547 1549 1 ,. .,..., 

.) .... ' 3165 4145 
4180 4 1 t~4 42 85 4329 46(.3 4 75 2 4 7&2 

0 BIF"CB 56 3523 
176 BL 2018 20 3 6 2110 21 6 (. 2260 
680 BLNK1 713 ... . -. 7 , ;:. 22 9 1 2482 2550 25€-0 4 782 4SU, 
682 BLNK2 90 7 

98 BM17 122 
89 BM37 3390 

0 EOF"CB 57 35 ;~ 4 
147 BR 3891 

91 ERO 1 1 9 1 27 134 14 ('l 144 168 
10 3 ER15 1215 1614 1 .::: ' '? """"'""' 164 6 1655 1 671 1 907 2992 

9:::0 BR4 2114 2172 
97 BR6 2115 21?'3 
99 ER8 2133 3690 4215 

. 1 0 4 ESO 120 128 130 132 13:5 136 141 142 149 
1:::00 .... 3 !69 

: .. . .., 
11:::; ES11 36~2 
116 ES12 976 2670 31 83 360.3 
117 BS14 3003 30~7 
11 g ES15 3 105 
10 7 BS 4 10 9 
1 1 1 ES7 1 21 2'39::5 
112 .BSS 3683 4225 
1 1 3 ES9 4599 
535 ESC ! :511 5 2 8 ~29 ~32 
1 2 1 BXEI A ~ 1620 1640 30:16 3043 30~5 
767 CAN 998 1780 2740 23~ 8 2361 3728 4 Z63 4720 4723 

4724 4727 
790 CANl 776 
8 3 4 CAN2 826 
3:::;1 CAN~ 820 8C'3 846 
81<;1 CANLl 828 
844 CAN LZ 849 
87 1 CBC 719 1868 2101 2161 22,9 2418 4 1 0(' 482t 482:1 
876 CB C4 S74 
881 CBC6 ... . ~7 

0;' 
... ... 9 
0' 

218 "'BI( v .• 2763 
228 CDC 3152 
2 1 1 CER 426 .' 
212 CEX 822 ';196 1778 2733 28:56 4717 
537 C:HB 641 ... ~ ... 
.,J.,j:J' CHB PT 174 1 1744 r ... ; .. ( '" , . 2495 2:500 2501 2 ~ 0 ~\ 2 533 -:~•~4 ,_ ..J .,:. 

2~39 
541 CHNHD R 4473 4477 
213 CI O 9 82 ~687 2812 2818 28S9 3685 44 32 4 7 25 
'300 CLB 1548 3201 3631 41 9? 4231 
904 CLB<' 902 
908 CL:S3 906 
913 CU3L P 91 9 
920 CLBX 904 3 0 5 
944 Cl,.S 404 S 4049 
965 CL S lO 961 
'368 CLS15 966 
97C: CLS20 9:56 9~7 
990 C~S30 985 
177 C I• 1207 1440 2105 '"'16 " t"- ... 

226 COPV 2630 . 
543 COUNT 7 0 9 724 10 85 1088 1092 10 9:5 1 1'"' .... 1725 · 1731 .-.>-.) 

1S09 20 6 0 2232 227C 2292 2464 249 4 2496 ~499 • 

2 5 22 '=' 5 ·;) s ..... . ·- 25 2 9 2532 2 549 3062 30?1 3072 4C7S 
4032 43 6 8 4 380 4385 4476 44 8 1 44 24 4 521 4524 
4;-' 83 4815 

230 CRA 364.6 
214 CRB 3724 I 

2?.1 CRD 35 8 1 
215 CTR 4001 
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E.2 VORTE~ LI S TI~G .. 

216 -.. -.... Pt ..J 

210 
2 17 
~47 

1012 
122 
10 9 

1 043 
10:52 
1 0'5 ~ 
1 0 96 
1 09 4 

549 

1 n-...,. 
• f ) v .:> 

551 

202 
553 
1 ....... "'"" 2938 

1 084 
425S 

4 25 7 
4256 

4255 
555 
557 
558 
559 

2939 
1 -::>? ·-.... 

1 2 4 
... b' 1 ..... . 
125 

1128 
126 
127 
128 
1 2 9 
130 
1 ..... ~· J. 

562 
. F ... 
._1 -· -il 

1 1 60 
1 139 
1 ?-=-~ 
~~ ... 

12:51 
1 17":' . ' ._ 
1 2 5 7 
1 -,.~-c 0 .,:, 

1284 
1 -..o~ , _ _, ._, 

1 2 13 

1 .... ~,j...J/ 

1 ~ ,... 1 
• ::> • 

1 .... . -.. , b t 
... t• ,.. ':" ... -~ 

.. . .. *" ... 
J. "'t V C• 

1 ~ ":! 7 ... .... '- ~ , ,, ":;. ":' . .. ............ 
" ........ ,... J. ~ ,;. C• 

1 439 
1447 
146f. 
13 01 

56 4 
1 ......... .. ... ":. C. 

,-=-.-.- ._, . =· ,:. 

!5 42 
1 c:- C' .. , 

,J .,_1 ..j 

1 r.' c:' ... 

·-· ·-' t• 
"' . E .;. b . 
1

..,,... 
7 C• 

'=' r l""t _, 0 0 

1 .... ... 
·~ c. 

2 ~ .• ,.. :? "'t V 

1 C' ' '" •• 
' •.J C\ ""! 

1676 

CTRV 
cvrL 
cxc 
t xr 
D 
D10 
Dl~ 
D16 
DA 
DEF 
DE F 4 
DEFS 
DE010 
DE0 5 
DEXP 

D Iti 
DOUT 
DT 

EC 
EDE>:P 
EIGHT 
EIN 
EO UT 
ERl 

ER2 
ER3 

£R4 
ERH 
FCHAR 
FCODE 
FDLK EY 

FIN 
FIVE 
FL F 
F MF' T 
FOUR 

FOUT 
FPO 
FF'OR 
FPOS 
FRB 
fRI:S 
f"RM 
FRMT 
fRP T 
"""'~ . "' ... 
fRSl O 
FR S 1~ 
fRS19 
fRS2 
F R:S 2 1J 
fR S2 ~ 
fR S30 
fR ~3 5 
FR $3 9 
fR!4C 
fR~4~ 
f ~$46 
FR$47 
,.... !:' ~~ r. 
' . ... ..,. ..J 

FRS50 
fR S5 5 

FR S85 
t · o.-CH T 
I ' ' ,;> 

FI<~S..JT 
rRSL1 
.. <"· (' ., t ._:, _, n 
GBA 
GBA50 
GBA 5 5 
GBA7 J 
GBP S O 
GDRF-·C 
GF 
r~,..,p.,. uri'\ . , 

GFS 
G I t~ 

GNI 
GiH 10 

~· ·n 

4020 
1 19 2 
2 13 2 
'> "'1 "' -.J ..,) .. .~ 

3931 
108 5 
1634 
1600 
3928 
~~l:~ .. ") c. 0 .,.) 

1102 
104'3 
10::11 
108 6 
!087 
10')9 
1736 
2237 
146 7 
1468 
1 094 
""'4 .. ... ,-::_ ., c. 

877 
2(199 

219 
1469 
14?0 
1168 
1320 
2014 
3763 
1598 
2269 
3085 

950 
3'304 
12 '34 
1 2 o e. 
121 7 
2557 
1471 

21 5 
956 

13!5 5 
214 

25 4 9 
1472 

1
~ .., 

\.: I 
..... l:..,,... 
...;. Q ,. C• 

4210 
130 

"'"1'"' .. . • v 

9:5 7 
9 !16 

116 0 
3203 
120 7 
12 0-=l 
1226 
l -,:.HI <:> ._ ... ..., 
12 1 0 
12t2 
1267 
1 2 1. 2 
1 3 1 1 
1''0 .. '' .&. ..:·~ C 

• '• 5 ..., 
J.~ ~ 

1 '""' c:' C" .L .jJ .., I 
.. _,0_ 
.L .j J .:;, 
•I ...... t ,-.. 
.l t!.:. .i. 0 

"''"' 6 ,.>- c. . 
j, 2 1 l 
I ':I'~ ":' 

,I. • • l. ....... 

1 4 i~9 

13CO 
1 :;: 0 I) 
1314 

c.:· t'- --· .) / 
·.:· 7 Cj '-. .- "-

1524 
;.538 . .:... .... .... .. _ .. :.·t;.· 
1 C" ·~ r:' .... c ._, 

1 
. .., ,.., 
-"C. 

'1..., .., 
.L 0 ~ 

~i 51 1 
'4..., .... .... ... ...;:;. 

1 ·" '"'""' ,It, .._,. OJ ("'_ 

16 01 

12 0 1 
2134 

3972 
1 039 
2?26 
237 4 

1 1 0 3 

1 09 9 
18 0 4 
25 6 1 

1 l 0 4 
247:5 
1 52 :5 
2189 
1217 

1 80 5 
11 7 5 
1 38 6 
4 63 7 
3 7 ·;t 9 
16 6 7 
·:;~g < 9 ... ;.; 

4 8''; 1 
......... 1::" ~ vc. .. •;, 
4?5 5 
1 8;:'0 
1 2 E. G 
1 2 8 2 
3 7 -:· 2 

1 38 6 
270 6 
1 8:0 6 
1 1 I) 0 
.., . ' o:t "':' 
o,J I / ._, 

128 

4340 

316 ! 
11 .;: 2 
3G 2 7 
12 8 0 
1111 .. ? 
.a.."'f ' r '-

1246 
1~~~ 
.... - vv 

I434 
1 .1 ~ , 

~ .• ..:. 0 

. ... . 1 J. ,~ • ..,. ...... .. 
/ ..:.· ...) 

1 44 1 

1 85 4 
l ~0 1 
1 4 1 7 

C:C'8 .... .. ) 
4 1 .•.. -. .,; . .:,. . 

' "\4 4 ~ ·-
.. " '" ::J <:• ,. .. , -· ..,. ..., 

r... ~· ~ ,· 
.. . , c • 
j. c . .... ~ 

1 .. ·; · 8 
- '.I '-

........ _ .. _ ----~- . .. ...... . . . 

12 79 
21 39 

1132 

2963 

1 1 1 t 

10 9 3 

11 31 
1' 812 
2~ 64 

11 0 9 
~ .. ..,,..., 
c. ..,) c. .. :,.. 
4 ........ t C.'t 

2191 
1 •'\ """\ 1""'1 ..,vo 

1808 
1 -:'1 0 .. ~ .. c. 
1 344 

2103 
2962 
4256 
" '"' . , I' 
~ .:;.,. ~ 

4 256 
1878 

438 3 

1174 

961 

1 ·14 0 

C' • 1 .. 6 . 
46 ·=-r· . ·.. ~· 

1545 

1l. 81 
2828 

1 e. 4 (: 

2093 
21 4 l 

119 S 

449 3 

113 8 

113:1 
181 7 
2570 

137 0 

2208 
242 3 

181 3 
123 f; 
1346 

,.,. ,. 
c::. .1. ...J (:. 

2961 
4 858 
I'\ ..... ~ ..., 
~.:•O t 

425 ? 
~.o· o ·; •. '· . .... . .., 
1 ..;, o.J I 

1334 

1 3'35 

3600 

136 3 

1387 
~42 ~ 

56 2 
4 7 4 :-' 

1660 

2102 
2159 

1 3 63 

1818 

1137 
2060 
2572 

1 80 9 

2209 
3655 

1 25 9 
1350 

2154 
2 9 7 9 

" 4 "' .-. .;, .j 0 

4259 
~.I") 0 ..... c. . c. 
1439 
133 7 

1~52 

3 602 

2 424 

1 39 8 
..,0.., .. 
....... ,. -· 

563 

1243 

1668 

. -~ •. 

2113 
2162 

1370 

1376 
2062 
2578 

1 8 1 1 

2216 

1265 
135:3 

2163 
3056 

3 AQ'\ 
... .r·=' 

4260 
~. ,.. i ".:• c. ·' ... •J 

1351 

1354 

3536 

Ajtn~ 
'i· •. ij '=' 

!. 24 5 

PROG RAM PAGE 

2 1 l t. 
?1 "">0 ... . ' 
1 806 

1 681 
2217 
4 3S9 

1814 

12 8 4 
1 3f.(l 

2 1 9 ::: 
30 58 

1 385 

1 73 1 

3767 

1 2 49 

. . .... • 

2 123 
2171 

2211 

169Z; 
2220 

2462 

1289 
1443 

2218 
30 80 

4 nr,-:· t. u '-· 

1 4 0 E. 

181'5 

3 7 90 

1 2 51 

72 

2127 
2174 

1 70 2 
2227 

2 4 7 1 

130 8 
2005 

2258 
~•QO-:! 
~ V.;J 

4007 

2232 
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E.e YORTEX LI·STING 

' .... 
.. t ~~ 

1599 
1699 

1 
1 7 41 .. 
1632 
H. :;a 
1669 
16S6 
1743 
1769 
1 781 

0 
1 80 4 
~69 

1839 
1868 
1 876 
1 850 
1858 
1862 
1840 
1 9 0 1 
1939 
1962 
1924 

•'?o ..J • 

~71 
1998 
2ooe 
2016 
~7 3 

57' 
2941' 

577 
197 

2 03 4 
~79 

203~ 
1 3.4 
13:5 
581 

~83 
~s~ 

20S 8 
~ 87 
~89 

~91 

593 
~95 

2089 
2142 
2150 
2 169 
2171 
2186 
2195 
2 1lj 
2 1 2 . 
2199 
2210 
22 12 
2215 
2 221 
2222 
2130 
2232 
2139 
210 0 
21'60 
22 19 
1 2 41 

86 

1 31 

136 
59? 
137 

225 8 
2270 

:598 
600 
493 

. .. . 

·. -·: . ' . . 

GNI2 l=t95 
GN120. 1689 
GNI2~ 1701 
GNI30 1700 
GNI4 1~90 
GNI::!O l6Se 
GNIS :i 603 
GtU9 1605 
GNI9n 166~ 
GNILl 1679 
GN 1L2 . 1750 
GNL 1233 
GNL2 . 1772 
GCrCB 59 
GOUT 1474 
GSRPC 1 161 
HIN 1483 
HIC10 1849 
HI01~ 1856 
HI02 1847 
HI04 . 1852 
HI06 1842 
HOUT 1484 
ICC 740 
ICCCT 1923 
!CCCTl 1927 
ICCLP 1926 
I CHAR 720 

4866 
Ill£XP 2090 
IF'F" 1263 
IF'F'L 2017 
IFF'L~ 20l8 
IF"U l050 
IlBSZ 7. 0 9 
IIN 1475 
IIWSZ 3073 
HI 1 3 4 
HI F' 1167 
INFL 3 864 
INFLP 2 Q36 
II"'R 2702 
INS 2 633 
IOCOHT ~53 

. 3,83 
. 

42~6 
IOLNK 3464 
IC~TAT 4220 
IOUT 1476 
I~CE 508 
ITEMA J 708 ,, 

3802 
IT~M~C 1235 
I'rMINC 1234 
ITMODE 15SB 
lXN 1397 
IXN10 ~ 112 
IXNlS 2 106 
IXNlS 2 124 
1XN20 2 166 
I X N.2 5 21~8 
IXN30 21 60 
IXN 4 21 10 
I XN 5 212 1 
x:,:N~~ ZiOO 
I XN 5 2 2 06 
IXN~3 2 21 0 
1Xti::l 5 2 212 
I XN 57 2 204 
IXN58 22 C!O 
IXN6 2122 
IXNGO 2222 
IXN8 2 130 
I XNLl 2 1C: 6 
I XtiL2 217'=' 
IXNL3 2 228 
IXR 1 4 1 1 
I.C ' 155 ., 

1 6 4 
LF 124 

4204 
LF'S 2632 
LGOV 966 
LiHl 2899 
LIN 1479 
LIN X 22 66 
LISTFL 1 162 
U1KC IH 981 
LOC 494 

503 
514 
523 
535 

. . 

1704 
1?07 

16SS 

16'3~ 

13 6 7 
17 7 3 
3::526 

11 s 1 
1 87 2 

1 86 4 

1880 
88 1 

1927 

727 
4 370 
221 1 
1'347 

1377 
72 4 

378! 
1 3 5 

1200 
3899 

423 4 
4347 

980 
36(1 6 
4 22 4 
3 496 
4223 

·570 
123 4 
3808 
1 23 5 
l23!S 
295 3 

2128 

2180 
2165 

2105 

21 2 9 
218 2 
223 9 . 

1 5 6 
16 5 
1 '3 6 

4 23 7 

'33 2 7 
30~7 
2 26'0 

1237 
2695 

4 9 5 
~ 1) 4 

515 
:524 
5 ::~ 6 

.. . . 
" . . . 

YtRERF" 

1?08 1712 1716 
. 1711 1715 1719 

1727 

173 7 

4 7 46 

1.2 4 3 124~ 1249 

18:51 18:53 1877 

741 4823 4827 

2211 221:5 2329 
1361 

1817 2062 2460 
3786 4814 

3 27 6 3348 3395 
1 258 1345 1359 

2674 2794 2817 
3607 364 8 3682 
4226 
3509 3509 

1234 1584 1769 
4 7 54 4 7 60 4810 
1 770 1 78 1 1781 
1 7() 9 17 81 3784 
3765 37 66 3770 

. 
' 

. 
2135 2146 
2194 

157 15S 159 
16 6 16 7 
985 264 t 2796 

4 422 444 2 4700 

3 258 

12 39 1368 
447 5 

4 96 4 97 4 9 8 
5 0 5 506 507 
516 Sl? 519 
525 5 26 527 
:537 533 :539 

• 

........... 

PROGRAM PAGE: . 

2016 203:5 409~ 

4830 4840 4842 

2346 2348 

2478 2479 2481 

4172 4~29 4434 
1438 

2852 3154 3 184 
368 4 368 9 3691 

1769 2261 229E. 

380 l 381 0 
3 789 
3795 

' • 

160 161 162 

2$20 32B9 362€. 
1719 

499 500 501 
~0 9 510 512 
519 520 521 
330 C.',. 1 

~· 6 533 
"'41'1 ;;,) . 541 542 

73 

4838 

4864 

2494 

318:5 
42t4 

3 064 

163 

4129 
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5 43 
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0 
2300 
2291 

178 
602 

2898 
604 

606 

1981 
2320 
...,..,":'0 ... "' '"' 
2349 

80 

179 
608 

87 

610 
6 12 
1 ')0 

'"'v 
180 

2364 
·J "j "? 7 
~'"', 

-;· "> 6 c-·-...., ...,} 

2394 
20 

782 

784 
12'99 

2412 

2418 
2421 

139 
24::58 
24~4 

2:51~ 
2~4~ 

2462 
~«="ell<: 

._ "'' w ..,) 
-~-r:~ 
~..J~./ .,., .. ..,.., 
._ ,J 0 I' 

"' "''=' 1 -~.· ..... 
2496 
2529 
~(.'?q 
L-·.J-~ ,., ..., ., .-.. 
;:_t~·o 

~ 6 5 1 
2661 

614 
616 

617 
2763 
2777 
2789 
2791 

LOF"CB 
LOU 4 
LOUT 
LP 
LRECI't O 
LRLAS 
LRSZ 

LRWC 

LSRAS 
MlO 
M104 
M 1 0 >: 
MAP 

MN 
1·1 0 v 
rn 

N 
NFf 
NIN£ 
t·t M 
li R 1'1 
NRM 4 
NRML 
J~ R M >( 
NUC 

NUCl 

tlUC2 
l'iV2NIJC 

OC B 

CCE4 
OC B6 
C l'fE 
Otlf 
ONF 20 
DNF30 
0 Nf40 
ONF:S 
OH F :50 
fJ 1-H'" :52 
ONF5S 
Ol'iF'"60 
0 ~~ F L i 
Ot"l FL 2 
JPN 
OPN30 
OPN 4 
OPN 5 
OF'$TI( 
OF'STKP 

? 

P ARLV 
PAX 
F' A:>: 1 0 
PAX15 
PA X16 

:544 
5:53 
~67 
:579 
588 
~9 3 

607 
617 
626 
637 
647 
657 
66S 
67=-
684 

:;::; 
22'97 
1430 
!168 
:t:S40 
2 9 0 1 

986 
.... 3 .......... 
..;> C...:> 

4668 
~ 97 

41 :::.19 
1 9 1 1 
173:5 
2323 
2327 

796 
2848 
3863 
1210 
1742 

88 
9 7 

1 06 
116 
143 
6 33 

1272 
220 
~212 
16$6 
2368 
2376 
?367 

21 
131:5 
~~ 1 8 7 
3 808 

7 7 0 • • 
44 r:s 

773 
1• 2'36 
192S 
'3~"' ~ o,. {'(' :> 

74 2 
2577 
-~- 4 1 ::> L • 

241'3 
2 1 1 

1056 
2.C:87 
~498 
251 ~ 
"::' 46 ' ... 
·- ,J 
2545 
.. .... c.:- r'1 ..., c: ._, ...J t' 

2 561 
2582 
2509 -~ ......... 
.._ ....~..-c; 

40 5<1 
~' 7 0 6 .. , 
2 644 
2656 

C• 4 ':> v ~ 

.-. -~ (""'! ..,:. ...,) :> 

C421 
~9·-,? - ~·, 

24 1 
2 7 7 
310 
:) (~ 5 
4 2 8 
A 5 ~, ..,. ~· 

1163 
404 3 
2770 
27?2 
27SS' 

:54~ 
~5 4 
:5 71 
~so 
589 
:599 
6() s 
618 
627 
~ ' "" n ~ .:,. oQo 

6 4'3 
&'58 
6 6 7 
676 

1 208 
2 799 

1 :5 ·~ 2 
3343 
4 7 C9 

9 r.; o 
4\43 

1 7 43 .... ...._ ..... .. c: .;. r.. ,J 

2 :.3 4~ 
1 2'38 
34C7 
3875 
2122 
2 0 ';J 1 

•:> 9 .... 
9B 

1 r:J 7 
1 i 7 . . "' .... ,J 

1?15 
1285 
3 4 68 
1259 
2 ;~ t 9 

~·"'\ 
0:...;) 

1 .., ~~ ..... ,_ .... 

... --I
• .... ... -~ 

A ~: ,~ -;) 
~~ ... -· '-

1 .::: f., 4 
. , ... : 0 
.:.. "" .· 
·lGltS ' . , .. ,.... 

~ . ~ . . ' .. 

241~ 

2 (' ; .... • .J t:.· .. -, 

2 ~ ::: 1 
2 .-; ( 3 

4051 
2714 

...• fl 
~ ... -., t ·;·s .... ~ 

. -.. -. .. - .-. 
~ .. · J.;'J 

,.., t ...., 
..:• J. r 
"' '-'~ 6 . .. " 
.. c- 9 
~·~C 

• 1 '" ..... 
J. •" c 
4 (o 4 4 

:546 
5~~ 
572 
581 
~90 
:SOO 
609 
619 
628 
.· ~ 9 0 ..;. 

650 
659 
668 
677 

1288 
28 23 

28 03 
34 3 4 

1 534 
41 9~ 

2145 

131 9 
3425 
3892 
218 0 
2~24 

90 
9 9 

1 .') 8 
118 
1 A, 6 

1 8 ; , 2 
1 - ' I) .. .,: '\ IJ 

1 316 

..., ~. 
c. ,:, 

1412 
3 4 ":> ·,:. ... . ,_ 
4 015 
265 3 
48 81 

.. ..... ,._ ,... 
J. .;j \,I 'J 
":l ::., ~,_ t'= 
'- ···' ..,. . 
4 ,. ...... --. .... c. c 
2 3 0 0 
4 1 1 4 

2 18 0 

S4B 
3J c7 
..., 0 .r - • 
..j :'1' .::. J ' 

.-. 1 .-. 
~.. 0 

403 
<3 6 
"" .. .. 
~b~ 

1 1 ? 3 
4 0 4 5 

YtRERF' 

~47 
556 
573 
582 
59! 
601 
610 
620 
629 
6 40 
65 1 
6£0 
669 
678 

3298 

"<='2" C v ~ 

349 '3 

1~4 2 
419 f. 

223 ~ 

132€. 
344 4 
397S! 

91 
1 0 (I 
1 1 1.) 
12 3 
1 51 

4 783 
1 3 6 ~· 

1 <1 1 ::l 
3441 
4 0 2 ~ 
313 8 

1 3 1 E . 
3405 

2431'1 
4 0 4 ·= ..... .j 

34<; 
3 7 1'5 
3 9 9 :~· 

2 ~ o"; 
'=> 0 ( •. • u • 

3 e , .. , ' .. ~ . 
40 4 
4 3 ~· 

4 6 ::~ 
1 1 ~-.&. ,., -1'. 

~48 
~59 
574 
~ 83 
592 
602 
6 1 1 
621 
630 
642 
652 
·6 61 
670 
679 

3320 

31.7 8 
3634 

15~4 
4198 

141:5 
3473 
~018 

92 
1 0 l 
1 1 1 
125 
152 

1998 

2017 

47 
191 8 
3470 
4030 
3614 

1 31S 
3423 

250~ 

359 
?717 
4 000 

252 
:> 9 ? ... ~· .-. -; 4 .,:. ;' 

405 
444 
46 9 

1 "" ........... 
c:c.~ 

- - --- ---------...·----·---- ... ,__- --- .. -· __ ,_ ------. 

~4'3 

560 
575 
584 
5'33 
603 
6 12 . ......... 
b e. c. 
63 1 
643 
6:53 
662 
671 
6 80 

3633 

":!~-,c 
..,. t- I V 

4 1 4 1 

3 17'3 
42 8 4 

1421 
3481 
<!-0 24 

9"' . " 
1 c 2 
1 ...... ' c. . .., .., 
'""'"' 154 

2 !) 0 3 

• ., - r_ 
,. f :· '-; 

1 ·~ .::' 8 
.-,A-. 0 ..::, .... ... . , 
4059 

13 24 
3 442 

25 1 8 

. .., E 4 ..;,. 

3 '30 8 

2 ::j 9 
-.. :. 4 C. -
-~., 7 ....... 
<· 1 2 
4 •t 5 
A ~ ... .. \ i ~ 

• .-, •""!l ., 
J. ,- . ,- , 

PROGRAM PAGE 

::s~o 

56 4 
5 7 t:. 
5 3 '5 
3 "3 .:; 
f-04 

6 4 -~ 

6 1 :' ... 
....... !' 

... . ~ ... . 
b t -:... . ~ . ,.., .:,. . 

41 36 

~ ~·' 9'=l -·- . 
4 2 84 

.... ""'=' 4 ~ Q-

4 t·6 8 

1 92! 
3 77 5 

# 1. ... . 
.. t .; . 

' ":l 7 ' ' . ... .., •'"t 
.l I • ., 

.., c ·7· 
( -~ '·· 

4 .• .. ·, -.:'1' ~:.. .. . J 

1 .• 4 """ 
~. 4 .:, 

_, .. - # .. , ._, ... . . 

.... . .... 
,.L.C:. 

3 ') 14 

.... ( 1 
" · - 0 

;f 'f '"" ..... . :> 
oi ,t !:"" 
o' 0 ..... .. ,.. . 

..., ('o ' : 

1 : .... ,· .. , t r «' . 

.. .. ·-- _. .. 

::S:51 
565 
577 
586 
595 
605 
614 
621 
635 
64 5 
65::5 
6 .:4 •.> 

6 ........ ~ .;, 

582 

472 8 

330~ 
444 4 

4 13 J 

1931 
3781 

93 
104 
t 1 .1 

1 ..,0 " .... 

2015 

1 ~=? q 5 
283 '~ 
·:• -::" .. ., -=· 
-..J .. ~ -

A 5 ,• ~ 
60 ' • c J. 

4 0 3 ! 

14 · -=· .. .. 
'l 4 ..,. ('> ..:. .. . _, 

~ c;..: r.t c . .... .J • 

1774 
~ q ·=· -_:, ... "\ ~ t- ~ 

4 52 

1 ~ .• 7 .. c ..... , 

74 

552 
5 E. 6 
578 
5S7 
5'3 6 
606 
6 15 
62 5 
63 6 
646 
6:5 6 
665 
6 ;" 4 

330S 
4 6 3 4 

4135 

2842 
3SG2 

96 
1 0 5 
1 1 5 
1 39 

l. 3 0 3 
2 8 4 5 
~ 1-;'1 "? ~ . ., t v 

4 ~: ~3 0 
4 00::. 0 

1913 
3 - ·, .., 

/ ~ oJ 

2567 

l.776 
':• 9 -=· "" ..... ..., ··' 

2 7 0 
"'=· ·o ·-=! '"' . 
3 94 
421 
453 

. . . ,.,. .. 

LI ST ING PAGE < 967) 

. . 



E. 2 VORTE ~ LI S TING 

2 8 12 PAX20 2796 
2 82 8 P AX 3 0 2773 278 4 
283 1 PA X33 282S 
2938 PAX 50 276 6 2 / 77 
28~0 F' AX:i~ 28 3 0 
2 85 ~ F'A>~70 278 ~ 232 0 
286~ PAXTA B 2 94 4 

6.1'3 PERC 9 6 7 ~'"'' 6 ~.;t J. 

6 .. , .. 
\:..1 P BS Z 9 6 2 15:"J6 

3 620 3 629 
623 PEWC 90 1 90 3 

4 28 6 430 0 
288 ~ PC H 722 332 

0 PIF'CB 5 4 3:i21 
1 81 PL "'1"' ' C. C L 2 1 79 

3039 Pri i1S ':'O?? 
~ .... .... 3 0 25 

3046 PNil 9 .-,04 .... ..:> J. 0 

'""0-4 ..;, .,) "' N . ""O r 1 ~ c: 3 0 4 7 
2907 p l'l! 4 2 955 
3062 P~l i 50 295 2 ? q -:> 1 6; . ~ •.J 

30 78 Pl'i1 6 0 2988 
3087 P I'II6 2 ? Q'!:I ' 

"" ~ 0 
~. () 9 ., 
..;. ·.. • t' P NI6 4 3 0 88 
3107 PN I <c>G 310 4 
302C PN I S 29'30 
2971 PN I L1 2 978 
"'97<:; ..... ' - P~n u x 2972 
30 65 PNIL2 307 4 

1 92 PO 1 2 6 140 
0 F'O F' CE 6 0 3 :527 

312:5 ?O J 3 31 
140 POR 3674 
14 1 PO S 4 20 7 43 3 6 
1 4 8 ?R 799 45 9 7 

31~ 1 PR D 4 0 5 2 40 ~3 
31 73 PR Dl 3 1 68 
3199 PRD2 3191 
3202 PRD4 3200 

625 PREC NO 9 6 7 96 7 
4 33 4 4 3 34 

627 PR LIN K 99 1 2692 
3257 PRU 9 51 266 6 
:326 7 P RIJO 3 263 
3272 PRUO !i 3266 
3297 PRIJ 1 329 0 
")':) ~4 
-...J _, b PRU l O 3357 336 1 
3402 PRU lS 3400 
3308 PRU2 33t:: 2 
3 (~ 1 e PRIJ20 3415 
3440 I;' RU2 ~ 3 4 1 9 34 2 1 
33 1 4 PRU3 3307 
34:56 PRU3 0 339 6 
'"> 4 0q 
~ ._, . PRU3 5 3467 3 4 C. 9 
..,., 1 6 .... _, PRU4 3 3 .! 1 
3505 PRU 40 34S S 
·":· ? ':' c. 
._. v - · .... PRU5 3.~68 
~ ~ l!Ej . ~ ~ "'RU "' O ' . ... _, ":· ~ t=: q 

... J c; 0 _,. 3':.' "'1 ..., ..... 
··:· .., •. 0 
- -' .. l P IWE. """">4':":1 ~~ ~ 3452 
~~~~ ,_, "' .... PRU DTB 340 9 8 418 
3:140 F' RUDTE ~4 · -..:, J. ,· 3418 
.., .,.~ 8 
....,.,J~ - PRUGT 2<',? 5 
3 4 13 PRU L l 3 4 16 
3:i80 PRJ..I 4046 4 0 47 
·:)· ··;"1 · ~ ._. ._. .. - f R ~lO ~~9 ;. 
-:• &:..' 8 ~ 
·-· .j · .. t..~ PR~lO ::I :36~ 7 

'=':5 9" ·~· / 
PR Wl 3~94 

..,E .. \ -. 

...., i .... .:> PP.WlO 3630 
3604 PRw2 ?60 '=> ~· ... 
.. , 6 ~ f;" .:;. c. .._. P RW4 36 1 7 
~;: t= ; · ':a ... _, .. "' P R~~6 ?6'=>" -. J , _ ;.J 

"''o ' 1 I !:" . .,:. t.:· • ._1 0 r.·" ~ t ... ~ .• 0 .. 4 
._T • ' ·-' 4 0 !:i ~ 

1"' ~ c. c. PS 1267 
36 73 PS B 9<: ? 

···' ·J 
279 0 

3:=.9 2 P sB~~ ~6'-. 7 ~ () t' 

3? 1 3 -. .... J r ..) ?7 '"' ""' 0 "1 0::3 -"' 
183 PT 13 :58 213 0 
"'~9 00:. 

p ._.. f""" I 
1 r '- .. " t.:' C' 

... 1.) • ..) ....J 1 37S 
~· . :.3 .. lr 1: ... .J 

3762 PXF' 4042 
38 00 P'<F lO 379 1 3;'9 4 
-=· ..., 1 5 
·-· 0 PXF20 .... , t"'' 0 -~ 

..!• 0 ~ 

.... -· 7 1 .,jf" P~<FS 376 9 
3 819 PX F ~ Z T 3777 

" ..., . 0 .._'i ), QFL 11 98 1·2 1 4 
1 ..., • 

0 "•· 
QT .. ,-.s ~ 

J.oj c. 1 C5 4 ·-~ 

6':.'"' -_, R 11 E:. 6 1179 
1, 93 RB 12 '3 ' .J ... . . c. ,, . 

":'0 9 ~ .... u , R BE 1 <""\ ..... ~5 .. :. .:, b .. 
"'9 '') ... .J ._, ._t RB'::lO ,., 9 '"" ,.., ..:- ~ c. 
- 9'='"' :_:; 7 C• :<B El.5 :.~996 
-1 Q1':" 
.... ... to.. RBE25 ., n r· "=' .. : .. •.. ...., 
4 014 RBE3 0 4 0 0 5 
·-·CJ 7"' ..J ~ ' RB £4 3870 3 9 73 

Yf REkF 

2 3 2 4 2834 

421 3 4 3 1 1 4334 
31 76 319~ 327 9 
4 178 4 2 8 6 429 8 
1 Z 2 2 1 ~ ~ 3 15~6 
4 330 4 3 3 2 4 4 40 
1 87 1 41 09 4 8 32 

30 30 3 0 3 5 

2 9 86 3 0 9 3 3 110 

! 4 1 2 7 8 ':) 4 1 7 3 

9 68 3326 4 21 8 
4 427 444 6 4446 
4 <1 74 45 01 
2 765 'J6!ll 

3 ·~83 

3 37 7 3 3 9 5 

4 174 41 8 7 

2 688 2 8 13 2 819 

..... 4 -. 1 
~ .1 ..:· 2 '"" 1" c. lj 2326 

3 797 

1 8 4 2 184 8 1 8 5 7 

1 19 4 1 285 1 3 42 
1 94 90~ 4 2 1 2 

PROGRA M PAG E 75 

4 44 6 4 6 52 
3 3 1 9 33 4 2 3 4 33 3498 
4 43 6 4 6 5 4 466 5 4722 
3 1 77 4 132 414 4 41 7 3 
4 4 11 4 4 44 466 7 

4 18 6 

421 8 4 2 2 8 4 307 4 31 7 
4653 

351 4 3686 4 4 33 

234 4 2461 24 7 6 .-. 4 ..,. .., 
t.:. ; I 

1 4 2 7 

- - - --- ------ -·- -

L I S TING PAG E ( 8 6 8) 

.. 

-... .. 



E.2 Y ~R T £~ LI S TING YtRERF' PROGRAM PAGE 76 LI STIHG PAGE < 9&9 > 

J<j 2 2 RBE::I 3'310 
4034 RB£90 3916 39 2 ~ 3927 3966 3968 397:5 
4 06 1 RBE:B 3929 3939 3943 3958 3962 3'370 
4041 RBEJT 400 6 4 020 
40='i6 REEJTE 4006 
3884 ~BELl ?<>'-"9 ......... 
3890 REEX 3SS 1 3886 

142 RES 46:57 
40 7 8 RC H 714 73 1 2271 2293 2483 2~11 2!5 2 4 2~44 25~1 

4096 4 10 1 411 0 411:1 478~ 4 8 17 
~ 10 ~ RCHlO 4 087 
41 1 4 RC H l:S 410:5 
40 3 2 RCH2 4080 
41 00 RC H~ 4091 
4129 RCL 4236 1433 414 2 ·l7 0 7 
4134 RCL lO 4130 
41 38 RCL15 4133 41 3 4 41 ... ... 

-~ ... 
41 31 RC L ::I 4129 
4171 RCP 15 29 42 '3 3 4349 
4192 RCP15 <H76 41S6 
4 202 RCP 2 0 41 85 41 9 2 419 ?. 
420 4 RCP 2 5 4177 
4176 RC P 3 4 17 3 
42 2 7 RCP3 5 ,. 2 1 2 
4 22 9 RCP 40 420 4 4206 
·11 7 8 R CP~ 41 72 
4 232 RCP50 4203 42 2 9 423 0 

6 3 5 RET URN 87 8 9 7 2 2640 3160 31,7 3172 32£4 3 :5 8 8 3:592 
3 :i '33 3::'> 9 6 3~ 98 3609 361() 361 .1 3612 3800 3949 
3950 4008 • 

42 S 4 RF'L 3 629 46~9 
4 ':)" ':" 
~ "' RF"L10 4 288 

4 ~?-..:I .... ..;. RF'L20 ·~ 30 8 
43 3 6 RF'L 30 4333 
""""'4""' '+ .:> c. RF' l4 0 429 2 
4 292 RF'LS ·~ 28 7 
4 34 E· RFL50 430 6 4 30 9 4 31 3 

143 ~ HI-J 1912 2 63 1 328 3 3375 3431 3492 
190 R 11 1 3 1 149 2714 2766 3290 339 6 413 0 419 2 42 06 

428 3 4 443 4704 472 0 
1 4 9 Rl'lS 3 392 

43 68 R liD 1096 11 3 4 18 10 2061 
4 399 RNDlO 4 385 
4 379 f.:ND5 4371 
4 390 RNDL 43 7 8 4 398 
4402 RN DX 4369 437 7 4 384 43 93 
22 0 ~ Ro r 1 906 2 8 9 t 2 9,0 

634 ROPSTP 811 8 3 8 3878 38 80 
1 85 RP 1209 14 4 2 

44 22 RPB 420 2 4 2 17 
,1-432 RPBlO 4422 
44 39 RPB11 44 3 4 
·1 4 4 l RP B12 4438 
4 44 4 RPB~5 44 4 2 
4 4-1· 6 RPB20 ·'t4 4 3 

6 ., ... 
,j f' RI.IF'L ... ,5 " .. 728 730 73 2 734 877 SSl 90:5 9 45 

985 1 3?3 1 409 1~ 25 1544 1 8 56 1 864 2 634 2E.44 
2 701 ,... -.. . 4 

c. " • 27 64 276 6 2777 278 9 2 7<j~.; 2820 ~ r, c· 8 .... 0 . 

3 15 9 318 6 """ 1 ~' .:> 0 0 32 0 0 3 26 3 32 7 6 3 ""' ~ . ..., ~,_· ~l"'l ":!;:-92 c . "'; v c . ., 0 --
':! "'4Q ~ • ....; Q 33 9 3 3394 343 5 3438 35 10 351 2 35 8 7 3E.OS 
3 508 3626 3630 365:::: 3673 "='6">5 oJ .., ~ 3 687 4'"' o-· "' ..., I -'. 1 29 
417 2 41 7 5 4 t8 :5 418 8 4203 4208 42 12 4 2 2'? t!2 32 
4235 42 8 7 4 333 4 337 4346 4 :3 18 4 4 22 4 434 44 42 
4 655 44:"'8 •J .J I 46 62 46 9? <1·6 99 470 6 4 7 1 ·; 4 7 ':1 ":• 

( !.- --· 4748 
A"18 Lf' 0 .. 

?39 s 1086 1032 1 1)'39 11 0 :. l 1 0 ~ 1 1 1 0 11 30 1136 ! 1 6 4 
12/7 2 2 14 

6 4 1 SAVE 2636 26 41 264 2 Z 64 3 2 64~ 26 46 Z6 47 265 ? .:·66 4 
2 665 2 66 7 2671 2675 ::. 6 79 27 04 2 71 ;:! 2711 27 15 
~ 7~2 ·~_, - ..., 27 70 .... 8 3""' 3347 1.,- ~ .... Clb ._, c. .:;. -:• ·:> 7 6 ........ ..... "" 0 .... ..;, ~ ·=· 3 446 34 9 1 
4 1 9:1 .... .. ,.... s 

..,. J. ;, 4 i;- .. · .. ..) 4 62'3 41;55 4S60 4 C. 6'3 4 (. .., .• ..;. ,· .. , 46 ... .-: ( ~ 

4 6 77 
. 

1 9 6 s:c 144 l!:iO 4 . ..... 0 ;;...> 

642 SC F' 1 1 9 ~ 1 27 1 1 ~ .,. ., 
.;;-~.;> 1392 2 1 95 '='2' .... c. - ... c. 

4 4 7 1 S CH 949 32t:; 7 
. 

.. "" .-. , 
"" ••• ;J 0 :,; cH !!I 4 48 9 
44 8 1 S CHLP 4~0 3 
45 0 4 $ CHX 4~00 
4 r:' ,.. c.4 

..... '.J ...} S. CH'I' 4482 
144 ~ ... R 

-!> .... ·" ~ ...... -... c. ..;...;> 

1 ~; 0 s cs 4 6E. l 
l 45 ;> EVEN 218 3449 4 855 4 8 :57' 436'3 
644 SG F'l 1199 1 257 127 3 1284 1 3?9 15~7 1 6 ~.-. ~ · ~ 2 1 2 ::. 2459 

2487 29 ~: 1 3 fo -· 6 ~0 98 
19 4 S: H 1~4 t ze 1 23 1 3 1 27B3 323 6 

452 0 SHA 172 6 173 4 2285 
4545 S: HAS O 452 1 
452 1 S: HAL 45 41 
4558 <' HA " ~ ,.., 4522 

0 ~ I F' C B 53 3502 3519 
146 ,. I '>' ._.. I 'I 

"'· .. .., 
'- • I 

1:::~6 ~· I 
-~ .... •. -. ' 1 • c. • 1 4 ~· 1 

1 904 S OF" 4(18 6 

-· 
. ·-- --- ·-- -.. ·----- ·-· ·--- ----·- . -- - -· .. -· ~· . . ·· - ........ --- -·- - . . -.. . .. . .. . .... -_ .. -·---- --· -·-
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E.2 YORTE~ LISTING YfRERF PROGRAM PAGE 77 LISTIHG PAGE < 870> 

0 SSF"CI 58 3~2~ 
209 STKSZ 61~ 634 84~ 84~ 3876 3884 3967 4896 4939 
6.46 SVRECN 3277 4714 
648 SYSBF" 2636 
649 SYS llCB 648 

4:580 TBK 26~8 ~6 6 0 3l93 3196· 361; 3622 3809 381:? 39~1 
3 9~3 395~ 3957 3961 403~ 4492 4494 

4 •39 1 TEKl. O 4581 4585 
4::l99 TBKJMP •1 ~92 

651 TEMP 908 91~ 1612 1617 1618 1623 2629 2763 2886 
2900 29€ ~ 2974 2977 3009 3015 3QE=.3 3065 3069 
3131 3334 3359 336 3 3364 3372 3423 3437 3580 
3645 3654 363 6 3713 3719 3726 3930 3940 397 1 
3994 4014 4 310 432 0 4323 4326 4331 4490 4 495 

6~3 TE"MPl 900 903 904 918 
151 TEN 221 1 0 1 5 1013 1021 1024 2009 21'30 2332 233 5 

233S 2 3 41 2571 3952 4392 48~3 
65 ::') TERM 1383 2144 2330 
152 THREE 213 1699 2 98 7 3381 3798 

4 622 TIN 1487 
4642 .rIo 1 o . 4630 
4659 TIOlS 4656 
4663 T I 02 0 4646 
46 ?3 TIOLP 4638 46 79 4681 
4623 TOUT ~ 488 

195 . TR 153 1545 4134 
4697 TRM 4041 
4708 T R ~1 1 0 4 70 5 
4717 TRM20 4700 4704 
472 3 TRI'13 0 <t 719 
4728 TRNI 4715 

1 ...... ...Jv TRS 4698 
154 HID 212 ), 340 t 343 1589 1604 2153 29~4 2989 3457 

3466 3494 3 ~90 379 C:· 
4 746 UIO 3636 4 756 47 64 
4760 UI04 47 48 

6:57 UNIT 953 978 2 70 0 2792 281:5 2850 3173 3181 3257 
3 284 3349 3462 346:5 3605 40 11 419 3 4499 

156 VS CPL 3 4~6 3869 
157 VSCRS 798 38')0 4596 
158 '.'SDSTB 3~80 

0 VSEX£C 61 
1e.o VSLLUP 4~83 4586 • 159 VSLUP 4580 4:5S! 4591 
16 1 'v'SLUTl 3352 34~9 

. .. 
• 

3986 VSR ER1 34 
43 V$R ERF' 28 40 
46 1/S~E RN 3'::1 

3856 VS:P.E RR 33 
42 VSRE RS 26 38 

164 V$STO 1298 14 ! :5 1921 2842 3407 3473 3 7 75 4013 
165 V$ST1 3875 
166 V$ S T2 796 
167 'v'SST3 1319 1326 !421 1931 2848 3425 344~ 3481 378 1 

3863 3892 3979 4024 
4887 V ACC 4985 
49 0 3 1/ BSC B 4886 
4904 VC HB 4888 
4 9 15 VF'SC B 4~90 
<!-'3 16 \•'GDRP 4891 

2 1 V I I 22 23 772 795 so 1 1297 1 3C 5 1317 1325 
l 4 1 <~ 1420 192 0 193 0 26~4 2841 284 7 3 189 340 6 
3424 3443 34 72 348r. 3(.15 3774 37 30 ~805 3860 
3898 3900 4 i) 1 7 402 3 4032 4 •J 57 4 48? 4563 4'-'82 . ,. 
~ .. ,.. .. ~ 

't";?"f'J. 

8~0 'fi I 1 SO c 265~ 31 9C 3616 3806 ,, .... 61 
.:.00 3901 4033 4058 

4488 4S E- 4 4(38 :1 494 2 
1310 VI ! tW C 1306 
4 t"llo'"' C: ::>C...J VI SC B 4892 
49 3 '3 VOPSTK 3965 4896 

1 VORT EX 19 21 3978 
4956 VSYSD C 4900 

659 w 724 1349 1 3 69 4626 4636 
19 wcs 20 2~ 27 3 -· ( 39 326 37! 

....... 0 .,:. , ;:- WCS 1 ~27 .... ·- 3 7 2 
33 2 WCS2 32 9 37 ~ 
201 I-IR 168 1. E. 9 7 1 "" . .... 881 1393 1!544 13 ~.:; 6 1864 3 200 

3630 3E- 8 7 4(1 87 41 76 418:5 4203 4 ~ ... 2 c.> 43 ... ~. ..:~..:. 4~56 
47 0 :5 4 72 3 4748 4818 

168 I-IRR 733 
169 WRS 729 9 '!· 4 1410 31~E=, 3~8~ 36~0 
661 IH 709 72 3 8?6 121 G 12~6 13€-9 2100 2160 2258 

.... .... .... 0 c. c:. ... - "'~ 9 """ .:; ··: - c. 24 13 241 9 24 513 4811 48 2~ 4-:>3'71 .., ._, 

81 X . 2 t, 3 270 ?.3'> 302 30 9 317 3!8 341 351 
3 59 8 (.1 3 6 4 378 420 4 68 4S 4 78:?; s 1 1 
821 ..... ,, 4 c, r .. 8 38 S4e: 873 sso qll';"c .. .. ;: ...) 9 ~--~ ~ .,:;. 9 ., 4 . ' 
930 9 "' .... ~' ..;) 990 99? 1 0 1 4 1016 1 () . ., . J. t ' 1019 1020 

1022 10 23 1 ~?.~ 118 0 1 1 8 1 1.~83 , --. 4 -:> - ,_ ·..J 1244 1 2 45 
1249 12~0 12 51 1301 1417 1423 1 385 1594 1 6 0 ·:: 
1613 1 6~7 1 ~ 1R 1 6 21 162 2 l f:-23 11;? 6 1632 16 3 5 
1639 1 64 2 1 54'3 16 5~ 1658 1?45 1 7 ,; ? 1902 1 C) J) ~~ .. "' -· 
1308 1 9 1 0 1 9 14 19~ .. , . .... ... ). 9 2 7 1 ·~ 3 4 2(11~ 2 1 •:H• '-' . 2191 
2200' 20:~0 1 ~2 0 :.:· c. . .. 220 ~: ~Z63 2'7>f..7 '.. . . 2:-::;;.J - - . 2:324 ,.., ~ ·=· 6 

(., '" ~ 

• 

.. --- ... --- - ·-- ·····-- --- - - --- --- . - -
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I 
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• 

I 
I 
I 
I 

I 

I 

I 
• 

} 

I 
I 

I 
I 
• 

I 

• 

I 
I 
I 

I 
I 

I 
I 

I 
I . • 

I 
l 
I 

I 
' I 

E. 2 

663 
6 65 
667 

4779 
4780 

669 
673 
170 
67 1 

480 6 
4 821 
4831 
4 8 37 
4849 
4861 
4864 
4871 
48'0 7 

VDR'TE)( LI STING YfR ERF' 

2328 2 33 0 2331 2333 2334 
23 42 236 :5 2 377 2 37S 2 380 
2386 2 ~:::. a 2389 23 90 2392 
26~8 2660 266 S 267 4 2 676 
270:5 . 2 713 2 7 16 2720 ~721 
c794 28 03 2 804 2811 2813 
2 8 52 2887 288 ~ 2893 2895 
2 97 7 ' 30 0:5 3007 3009 3010 
306 6 ' 3068 3083 3090 3091 
3 100 3107 31Q 8 3 12 6 3128 
3185 3 1 92 3193 3196 3 ,65 
3 3 03 ! 30 :5 3308 33 10 3 ·31 6 
33 24 332 6 3 "'::>? ... _ , 3328 3329 
3388 340 1 3414 341 8 3432 
3:50 1 3 ;;) 0 3 3:508 ' 3:51 4 3 589 
36 1 2 3619 3622 ;3 67 7 3 6 79 
~691 3 718 3723 31'6 :5 3777 
3884 3831 3903 3914 391~ 
3937' 3~41 3 950 39~1 3933 
3 96.4 39~3 2 99 8 4 009 4 0 10 
1121 4 4216 4 2 20 42 23 4224 
432 3 4 339 4341 4 382 4390 
4 4 33 4 440 44 / ~5 44 77 44 92 
~ 528 4529 4 531 45 ':1~ 

~ ·- t.5"':' ,. '<J -' 

4540 4545 4 5 4 G 4 54 8 4549 
4556 4557 458 7 4 5 9~ 4595 
4755 4 76 1 4 ~ ' ":> 

( '-· \J 

Xf' f'L 3202 3 €.35 3762 397 4 4013 
XF'L 1098 13 8 0 1 8 16 2 5 4 5 
XF'W 110 0 1 38 1 1 8 1 5 246 ~ 
XIN 1 4 85 
:< CUT •4C)C l ........ 

XS G 2092 ~1 8 1 221) 6 
yyy 3 956 
ZERO 210 
ZrW 1054 1382 2!5 22 25 28 
ZIN 1 477 
;:: zol 4833 
Z I02 4824 
Z I04 4818 4 246 
ZI06 4822 4E ?.6 
ZID7 48 54 
ZIOB 4839 4844 
ZI09 486 8 
ZOUT 147S 

• 

• 
. . 

• . . 

... - - . - -----·-..... - ·-· .. ···--· -...... ·-- . ----· .... -·- ........ -- .. . 

PRO GRAM PAGE 79 LI S TING PAGE < 871 > 

2336 233 i' 2339 2340 
238 1 2 '> Q ~ .... ... ... 2 3S4 238 5 
2::i02 2"' '"' ... ,J.:J_. 2~7 0 2~72 
2680 2683 2688 269 5 
"'7"' 3 .... ·- 2 7 3 l. -:> ..,. J ~. ._ I ._-_ 2737 
2817 2 8 1 ') 2833 2844 
2 902 2973 2974 2 976 
3 011 3 r. l3 3048 3 050 
3093 3094 30 9~ 3 099 
3166 31 1 1 31 82 ;;: 18 4 
327 4 3 282 3285 330 1 
33 18 3319 3320 3 323 
3337 3365 336 (, 337 4 
3447 3477 3 4 84 3 430 
3 :5 9 :5 35 97 360;:' 36 1 0 
3682 3GO ~ 3686 368 9 
3809 3 ol2 387 8 38 80 
3 '3 23 3'3 30 3933 "=' ~':'~ ._.. ,.; -..,} 

39 :55 3 9 ... ..,. 
'" 3960 8':36 1 

4 020 4 C\ 2 E. 4209 4211 
4 226 4 ;: 6 0 43 0 ~ 1. 3 ..... , ..... 

I ·• -. ... .... 
4 3 9 1 4 ':'9 "" •J ..... 44 01 4423 
4194 4 4 c: •:'l .. ,_, 450 2 '~5 c: 4 
4535 4t:? { .J oJ •• 4 "") 7 

..J ..:1 ' 4 53 9 
4 ~50 4 5~ 2 45c: '7' 

.:; -· A ~C'4 "'1' ._, .... 

4i.S 1 4 ? 10 47 1 6 475 3 

• 

...._. . .. ... . . -. - . ... .... . . .. 
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E.2 VDRTE~ LISTING Y$RERF" PRDGRAI1 PAGE 1 LISTING PAGE < 87!) 

000006 A 

000001 A 
000004 A 
000002 A 
000001 A 
0 00000 A 

000000 R 
000000 R 

000 001 A 

000040 A 
000000 A 
0 00002 A 
000 000 A 
0 00001 A 
000002 A 
000003 A 
000004 ('I 
OOOOO::S A 
000006 A 
0000 14 A 
OOOO lS A 
000016 A 
000017 A 
0000 4 6 A 
000001 A 

000300 A 
00 0 42 0 A 
0 00472 A 
000 47 ~ A 
000 474 A 
000441 A 
000442 A 
00044 3 A 
00 0444 A 
000 44 5 A 
0004 46 A 
00 0447 A 
000 45 0 A 
00 0451 A 
000 45 4 A 
00 04:5!0 A 
11 00457 A 

1 VORTEX SET 6 PUT LAST FOR VORTEX 07 
2 • 07 

3 ························~·················~·······················~···· 07 4 • • 0 7 
~ * R E E H T R A 11 T R U l'f - T I 1'1 E I / 0 II 07 
6 • • 07 
7 * NAI'IE: SCFTUARE: V$RERS • 07 
8 • FIRMIJAR~: VSRERr • 07 
9 • • 0 7 

10 "- :P.ITS IN F'LAG IJDRD "VORTEX" ARE DErii'iED THUS: • 07 
11 ~ ,.. 07 
12 ll! lilT 0: SET rDR VORTEX II • 07 
13 l« BIT 1: SET IF' V$RERR IN NUC LEUS J! 07 
·1 4 :!! B I T 2 : SET I F' IJ C S A VA I LAB L E • 0 7 
1:5 ll! • 07 
16 • .. 0 7 

1 7 ··~······~················~······~····································· 0 7 19 WC S . SET VORTEX/4 SET WCS=BIT 2 OF VORTEX FG 07 
20 NUC SET WCS *4 FG 07 
21 VII SET VDRTEX-NUC FG 07 
22 l'iUC SE T VII/2 SET ~UC=BIT 1 OF VORTEX FG 0~ 
23 VII SET VII- NUC-NUC SET VIIcBIT 0 OF VOR TEX F G 07 
Z:5 1n- wcs 0 7 
26 TITLE VSRERS SDFT~lARE NAME 07 
27 IFT ~cs 07 
28 TITLE VS RERF FIRMW AR E NAME 0 7 
30 ·······~··· 07 3 1 • ENTRIE S * 07 
32 -~~•••••••• C7 
~3 NAME '.'$RER R ALC: C EN TR 't' :J 7 
3 4 N A ME V :$ R E R 1 tl 0 N- A :.. 0 C E tH R 't 0 7 
8 5 I~ A !1 E .,.. $ R E R N V $ k E.: R R N U C L F: US F L A G V 2 0 7 
37 IfF WCS 07 
3 8 N A t1 E V $ R E R S S 0 F T W A R E N A ~I E 0 7 
39 IFT WCS 07 
40 NAI>t E VZRE Rr FI RMI.JARE Nfli'i E 07 
42 VZRERS EQ~ t * SOfHIA RE NAME: 07 
4 3 V $ R E R F U W *- F I R I~ ~; ARE N f{ M E ·:: 7 
4~ IFT tiUC fG 07 
46 VSRERN EQ U 1 VSRE RN = 1 I F VSRER R I N NU CLEUS FG 07 
47 rF·r ~UC FG 07 
48 VSRERN EQU 0 YS RERN = 0 I F VSRE~R IN OM rG 07 
50 ••*•····~···· 07 51 * EXTERNAL.S • 07 
52 ··~·~·~···-~·· 07 53 EXT S !FCB C? 
54 E XY PIFC B 0 ? 
~5 EXT LDFC B 0 / 
56 r XT ~ iFCB 07 
57 E x ~· BD~CB 0? 
58 EXT SSi- fB 07 
59 EX T GOtCB 27 
60 EXT PO fCB C7 
61 EXT ,,.~::: XE C VORTE X EXEC 07 
63 -~~-·~·~*~·····* ~~~····~~-~····~~ ~7 
6 4 • YDM 62 0/ 1 IN STRUCT ION SYMBOLS • 07 
6 :5 ~ ~~~••M~•w••~-~ ~ ~~~~•••,•••••••~• 37 
6 6 A P. ;:: T S E T f.J 4 0 A - ~~ E G B I T R E S E T :i 7 
67 O~ET S ET 0 A- ~EG :BIT :\; f. T 07 
68 B S E ··- 2 B- ~ECi l S TEP. Ci' 
69 BO SET r G7 
70 B1 SET 1 G7 
71 E 2 Sf. T 2 0 7 
7 .., B 3 -:- £ , . ~ ·I 7 r ._ ~ I ..,.. '· 

73 E 4 ~ ET 4 07 
74 iS ~ E 7 ~ ~; 
·;.~ c:::: - 6 '('" .... - •':· ' ~ ·~ ~ ~ ~; , v / 
76 B12 S E7 12 S ? 
77 113 S[T t3 ~ 7 
78 Dl ( ~~ T 14 C7 
19 Bl5 ~ ET 15 :1 
80 MAP $E ' 0 46 MAP DEVICE ADDR ESS \/2 07 
81 X ·.;; >: T 1 X- RE•.1 I ST ER C· 7 
83 ~ ~~••••~ ~w~••••~•~~•••••~~• 0 7 
84 * V CRTE ~ ~D~-COP ~ SYMBOLS • f7 
BS ~ ~• ••~-~~~~•••~ ~ •••••~•• ~ •• S 7 
86 LC ~ ~ T r300 3? 
87 MT :· E ·r 0 42~ 07 
88 BM17 S ET MT +42 07 
8 9 BM3 7 S E"~ ~T +43 C7 
90 2M7 7 SE 7 ~T~~4 07 
9 1 D R (l S E T i'iT + 1 7 Q ? 
92 BRl 3 ET tiT +! S Ol 
93 BR2 SET MT+19 07 
94 BR3 S ET MT+2 0 ~ 7 
95 BR4 SET ~ T+2 1 07 
96 BR~ SE T MT+22 v7 
9 7 :3 R (:. S ~ T i~ T + 2 3 C 7 
98 BR7 ~ E T '~T + 2 4 0 7 

' ~ 9 BR8 S ET i~1 +2~ 
1 00 BR \ 1 SE T ~ T ~2 S 
101 E ~l2 S ~T !1 71·29 
10 2 BR 1 4 SET MT+ 3 1 

• 

<'7 ·-· . 
"'· -,. . .,.1 ,.· 
.··• .... . •' 

00001 
0000 2 
00003 
00 00 4 
00 00 5 
00006 
0000? 
000 03 
00009 
000 10 
o o·o 1 1 
000 12 
0 0 0 13 
00014 
00015 
0 0 0 16 
00017 
OO'J 19 
00020 
0002 1 
00022 
OOC2 3 
00025 
000 2 6 
000 2 7 
00 028 
00030 
00031 
0003 2 
00033 
0 00 34 
0003:.J 
0003? 
0(!038 
C0039 
000 4 i) 
0 0 0 42 
000 4 3 
0 004~ 
000 4 (. 
00047 
00048 
0 0 0 50 
0 0051 
00052 
000 53 
0(.054 
00053 
0 0 0 5 • .:; 
00057 
000 5 8 
00('5~' 
OOC60 
0006! 
00063 
0 0 l!64 
00 0 0 "' 
0 " '~ ':. •.Jvu :::O 

u :) 0 6? 
OOCGS 
1)0069 
1) 007(1 
.;oo7l 
1no...,-=~ - v ( '-
O O~J? ,:) 

c 0 0 7 -~ 
0 00 75 
n ,. r; ..., '· • v (" -· 
00077 
0(107'3 
coc7·;:; 
f.,Q(i80 
C.0081 
O:J t\ :=: 3 
oc: :JS4 
0 0 (:8::1 
00086 
(I 1) 0 8? 
0 0 088 
r:; 0 0 f; •) 
00 09(; 
O ··o·-,• u ~ '· 
nr:o~·:· .. J • ,_ 

00(19 3 
,, (-! •' <"J ~ .., ~· J •., 

QO!J f';; ~, 

0009 :; 
0009? 
!) (I 0 9 ·:: 
IJC 1) 9 9 
001GO 
00 101 
n ,., 1 0 -::> .. ' ' . "' . 

• 

.. • • 
: 

. . 

\ 

I • .. 
I . 

I 

J 
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I 

I 
I 
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£.2 VORTE~ LISTING 

00046 0 A 
00 0 421 ~ 
0 0042 2 A 
000 42 4 A 
0 0 0 42 ~ A 
0 0042 6 A 
0 0042:5 A 
0 00 42 3 A 
000 43 0 A 
000 431 A 

A 
A 
~ 
~ 

0 00 43 2 
C00 43 3 
OO O'l 3 4 
00 0 43~ 
000 4 37 
000 44 0 A 
0 0 0 451 A 
0 00431 A 
0 0043 0 A 
00 047? A 
0 0 0 4 6 :5 A 
0000 1 5 A 
0 0 0 42 3 H 
OOO Ol t· A 
0004 5 7 A 
000 4~ 7 A 
OOOC 1 7 A 
0 0 0 44 0 A 
0000 14 A 
000 4 3 0 A 
0 0 0 424 A 

A 
A 
A 
~ 
A 
~ 
A 
A 
A 
A 

300 44 7 
0004E 7 
0 004 2 2 
000 46 2 
000 4 7 0 
0004 21 
C00 4 ·1 3 
000 42 3 
000 424 
00 046 3 
0 0 0 44 6 A 
000 4G 7 A 
0 00 4 66 A 
000 001 A 
0000 0 3 A 
0 0 0 421 A 
0 00 4 26 A 
(!0 04 7 1 A 
000 4 6 4 A 
0 00 425 A 
00042 2 A 
000 414 A 
000301 A 
000302 A 
0 0 03 5~ A 
l-003 1 6 A 
OOC3 1 7 A 
000 400 A 
000 4 0 1 A 
000 4 02 A 
0 003 3 4 (l 

C00335 f.l 
000336 ~ 
000337 A 
00 04~ 2 A 
000432 ri 
0004 2 0 A 

co oonc ;~l 
oooc:u! A 
000002 ~ 
000003 ~ 
0 00004 A 
ocoee~·· A 
000006 A 
0 00007 A 
0 00 01 0 A 
0 0 00 11 A 
000(1 1 2 A 
0 0001 3 A 

0 0 000 0 A 
0 (!0001 A 
oc ooor-: A 
00 0003 ~l 
0 0 00 14 A 
000004 · ~ 

·oo·oo os A 

10 3 
1 0 4 
1 0 5 
1 0 6 
10 7 
1 o e 
10 9 
110 
1 1 1 
1 12 
1 1 3 
114 
11~ 
116 
1 17 
11 3 
1 1 9 
1 2 0 
1 21 
122 
123 
1 2 4 
12 ~ 
1 26 
127 
1 28 
1 29 
1 3 0 
1 31 
1 ?? 

·J ~ 

i ? .-, 
• '-' " 
1 3 4 
13 5 
1 36 
1 3 ? 
1 38 
139 
1 40 
1 41 
14 2 
143 
1 44 
145 
1 4 6 
~47 
14 8 
1 49 
150 
15 1 
1 :52 
1 5 3 
15 4 
15 5 
1:5 6 
l ::i 7 
158 
1!59 
160 
161 
162 
153 
16 4 

' · 6 5 1 66 
167 
1G0 
~. 6 9 
1 i' 0 
.. -· ::) 4 ;'' i;.,. 

1 73 
17 4 
1 7 !5 
1 76 
1 7? 
118 .... .... .a. ./ , 

180 
. 8, 
~ . 
1 82 
18:3 
184 
185 
1 86 
1 8 7 
!SS 
1 3 9 
1 '3 0 
1 9 1 
19 2 
1 93 
1 '.:)4 

1?5 
196 

BR1!5 
BS O 
BS. l 
B "\' ~ ..... .. , 

D I -': • r;,. 

:S S2 
BS7 
!3 s ~3 

:SS9 
ES lG 
B:; l 1 
ll S 1 2 
:B ::; l 4 
.B S 1!5 
BfR 
:p.f ::; 
EX'S IAS 
Dl:O: 
fi './ E 
F'Lf 
fOU R 
fPU 
FP OR 
F'PIJS 
FRE 
FR:2 S 
F R :~ 
GfS 
EI GHT 
Hi R 
I NS 
I_F' S" 
L H!.-1 
NI NE 
ONE 
FOR 
f.' D S 
R 3S 
RI-IW 
SC R 
SfV EN 
SIX 
B F!. 
PR 
IHI ~ 
.~ c ~ 
~. -
r E ti 
THR EE 
T !=: ;:-, 
·r wo 
1H :S V N 
VSC PL 
.. ~ .- R~ \1 ~ ._. .. ..,) 

,,.z:gs rB 
VSL UP 
\.

1 $L LUP 
V$UJT1 
':' SL UT2 
'v'$LUT3 
• I ....... "="" T 0 . ' . . . ~ ' • . 
V $S T1 
V:'i.<;; T2 ., ... -.-. ... ·.:• ...... ~ ..,:. 

W "',~· I ~"" . . . 
' . -. ., ..... . .. .. 

SET 
SE T 
~I" -~ - I 
SE T 
...... T .: . c. 
SE T 
S ET 
~E T 
.:>ET ..... ~ 
,, C.. I 

"['.,. .,:,. ... I 

•-:' F. T ... .. 
" E.,. 
~ ·- . 
SE T 
~-E. T 
$E T 
~ET 

su 
SET 
SET 
... : r: ,. 
'~ ~.. . 

"'~" T ... 
SET 
•-:- ~- T ., -
·- c- ·r .:,~ 

<· r;- T .., '· 
~ET 
•.'""" ~ T 
~C.. I 

S ET 
EOU 
:>£ T 
"'f:T 
•· .- T '· ., C~ 
,..-. L~ -r 
..,., c;. I 

'\' J;"" -r 
-"'-· 
-=· c- T ... ·-
SET 
";'" c T ... ·-
:; f. T 
:;; E T 
S E T 
SET 
....... J.- ... 
.!· - I 

SET 
·~ E T -· 
'S E T' 
·~ ET 
·:· ~. ·r , _ 
S •. T r. 
$ ( .,.. 
" r·, ,, . 
sF: ~· 
<:-· T .... t.. . 
... : ~ ..... 
,_. L , ' .. ~ ,. .,. 
..,: .. c. . 
... ·~ ~· .,. 
. ~ ' .,. .... T 

·.> .r .. 
. ' . T . .• .._. "-• 

.: ... T 

.;,. i' .. 

.: - .- .... .:.r..l 
,... ~· r ..... .... 
<· f T ... . 
. - . ~ '¥' 
-· .._ . 
~ • T 
... ;. t;... ; 

S E: T 
,;. -: · T ... ·. . . ' 

YtR ERf 

MT+ 3 C: 
MT-+1 
l'il+ 2 
MT + 4 
!'W1T + :5 ' 
··• T ... 6 .. . 

MT+ 3 
r1T + 3 
r1T+9 
11T + 1 0 
r~ r + 1 1 
~T + 1 2 
r. ... + 13 
r~T + l 5 

MT -~ 16 
FRO + .C:f' 
B S 0 ~· Er 
BS7 
:" M ! 7 
t'1T + 3 7 
SH+ Lf 
:1 T+3 
SP. -t P O 
E R O ·H' PD 
~SQ+F' PD 
~ H -' RB 
J:·s:o +FRE 
SH+R M · 
'<S.O + GF 
t·iT + 4 
F: ;:<:O +IN 
B ~;C ·HN 
BS:O+L F 
r. T+3 4 
~ ~ ... + 4 0 
M T .,. 1 
E R 0 ·:- P ll 
1:' ~0 +Pll 
P.SO +RB 
i•l l + 3 5 
f R t1 + SC 
rn "· 3 9 
~. r + 3 s 
'.• . ·' 
BSO +R M 
.~SC + SC 
, •. , ; ~. 4 1 
· ~·- .• , 6 ·, : + ...... 
B~O+ T R 
r!': ,1. + ., 

• 1;. 

LC+7 6 
l. C+1 
· r.• " ...._ ...... -. i.. 

1 .. C+ 4 5 
L C .. l 4 
•r..a.• r ._ .... • .a. ..... 
t ..... • .. 4 • I - · 1•, - -· . .... . -. , .. ., 
•.• :.... . \,.., w 
I ·._· .. ..·.. t.:-. 6 .. . ._ 
l. C + 2 S 
L r· + -:. "' '-" .... 7 

' ,... ... , 0 ·- -· . ._. 
l ·- 4- "':"1 

.; ·-· . 
f ~: lJ -:. W R 
I· "'"""WR J . .. •• v . 

. ::Lf' [] [~!t ;!:~~ 
;o '> y • ~ ~ - • ~ ·' - ..... ... - ·~ ... ~ - "'. -• • ' •. :'I': l'r. :.- •• .? ;ltl, , :"': .-. • • ,.;: ;or. ~ l'R 

~ CHA RAC IE R TYP E rLA GS ~ )If., lt lllf •• ~ :· ~ •••• ~ .-:: " · * >!'! lf. •••• 
·.··L .. •:-.,. 0 

"1 "'' t , I 

:B L 
rl" .._ . ' 
' ,., ... . -
r.• ' j 
I' t • 

N i1 

.. <' •• 
~' ! 

~ E.T 
~rr 
.r' r · ' 
. ' . I 
c:-- -:-· T ........ 
~ ,_. T -· .... 
-.: C' ·r ._.. L • 

' .. r. T .... ,. .. ,. 
. :,. t_ ' 

• <:' c- ·r 
oJ " -

• .. -c·. 
, . 
_. 
A ... ... 
-.1 

c . . 
.; .. .. 
l O 

s ;_ S E T 1 1 
~ ~ ~••*•~w ~ ~•••lf' ~ ~· ~*• 
~ READ /WRIT E rL P ~S • 
~ -~~•••• ~ ~ ~•• ~ • · w ~ ~ ~ 
RM SL T C• 
u· 
PO 
.,. " f .... ,:. 

S:H 
TR . ' -OJ .... 

:"• L T 
~ ... 
~ ET 
~ET 
~. E T 
SI::T 
S F: T 

l .-. 
c; 
:0 ·-· 
~5-R B 
4 

"' ·-

. - - - - ------·- -·-----..... ·- -· ·--~---·---· ...... -

• 

PRO GR ~'I M PAGE LI S TING PA GE < 9 73) 

RE $ET Bf r LA G 
SET llr FLAG 
BINAR Y EXP ON ENT BIAS 

FCii LF fLA G 

FC "': P ll FLA G 
RE SET f CB PO F' LAG 
S ET FCB PO F' LAG 
F CB RFJ Fl AG 
SE T f CB RB F'!.. AG 
FCB Rr1 f LAG 
SE : GLOB AL FCB FLA u 

RE ~- £''1' HI E:T 
SET !ti F" LAG 
SET LF FLAG 

RE ~ El P ll FL AG 
SE T PO tLA G 
SET RB BIT 

RE S: E T S C E IT 

S T :"lC!< B - RE G I S T~R 
S T ACf·~ P-R EC:d'S; TER 
SE 'i RM BI T 
~ E T S: C B J. ·c 

S ET TR BI T 

BCr TOM or VOR TE X NUCL EUS 
CU RRE~T PR£D~ I TY L£ VEL 
Pll l NT ER TO Rl ENl' RAN T STA CK 

1 S T l.JO RD OF tr: C K Ci R O !.~ I'ITJ 
LA 3 T W ll I<~ ·: :· BA CK G R!:! !.J "~ D 

E X!: r: S T AT E 0 
EXEC STATE ! 
E>; r c STATE 2 
£ >; ,_;.:: STATE 3 
RE S :::T WR EIT 
-::-- E ~· ._.. I 

~ v .,. 

i:.• • I 

AL P ::t: CHAR BrT< E XCEPT F ) 

. .. 
' . ( ' 

.... t ' . ~ .. [__'o 
I, · I') 1'1 r;,. ~.I ¥ 

.D ' 

CH AR Bl i 
I ~ I"' I l A r"o r- I (\ --· l.- rs Jo-1 , ..... r'- i i b 
N lJ 11::. R ~ C C H (~ ;;· B I T 
'+' C:HAR E r :· 
'P • .'> L'A~E c:-1-lCi DR 
'. ' Cf'AR B I T 
' C f-:~)R f:lT . ) . ,- . !..> " P _P.. I '.· ._. I I .... 1 ... 

P.M 7J ; · .-AC 
·o · 1 · L r T·t -lAG L · J 1_: ~ • ... :.. _ r ... 
B U ~·· F :.: .;· P D S T l N G fL AG 
R E ~ D B E ~ G~E ~ R I T E FLAG 
fC B CO~l' RD L F LA G S H I~f 
TERM I , ATE i-UHi 
S U F· ~ ~ E S $ C :.. C: ~ ": 

• 
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V2 

'o/2 
112 
V 2 

V 2 

V2 
V 2 
V2 
V2 
V2 
V2 
V2 

V2 
V2 
' ' .-, v.:. 

V2 
1/2 
I I ·"'• y.:. 

1/2 

V2 
'v

i •• , 
.::. 

I'll 2 
V -:;. 1-

IJ 2 

V2 
~ -· ·~ . ,_ 
tilt ':> 
T I. 

V2 
~ .• ::, . ... 
I ' ..., 
~c. 

V 2 
' I .- . v.:. 
V2 
V2 
'v'2 
\ I .-., 
I C. 

·y' 2 

0 7 
07 

07 
07 
07 
0 7 
i• 7 "' . 
D7 
07 
07 
07 
Or 
07 
07 
C7 
07 
(1 '7 - ( 

C7 
C7 ,...., 
I . . 

" ' 
('1 7 " .. 
' I -·.. ·" 
07 
n .• , 
... i 

0? 
0? 
(J. 7' .. 
·~ -. I 
0/ 
:' 1 7 
1
-1 .., 

' . 
t 'l 7 

,., -
, I / r, 7 ·- ' . -.. :_ . ... 
" .., .. • ,.r 

n -::· . . 
f.J l 
.. ·;. . ( 

,·, -, 
·- ' ,., -: 
I • ' . . 
0 7 
G 7 
0? 
,·, ~ 
• • ,i 

0 :-' 
( , "'? 
• • ! 

0 ? .. .., 
Ur 
(• ..., 
v ' .•• 7 ,. ( 

' · .., . ) .. 
n ..:· . . 
' .. I o ,•' . . .... ~ .. 
' .. . . . 
' · ., 
• ) ... 
, 'r '? - ' 

.. . . . 
.-. 7 . ' .. .., 
,_ ,.r 

.'r :-. ' .. , :-
~ -... .. . . .,. 
·. -, .. ,.· 
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. ' - -~ 

' J • 
.· 

·- .· ' . ., 
lJ / 
.... -, 
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.-, ] 

... :' . ... .. 
· 7 

•) .· 
• 7 u . . -o I ·' .... .· 

U? 
' .. . 
('7 

0? . .., 
:J ~ 
J ? 
e t 
:"l •• ·. / . ., 
' .. ' / 

0 010 3 
00 10 4 
0 0 1 0 5 
001(1 6 
0 0 10 7 
00 1 08 
0 0 10 9 
0 0 1 1 0 
0 0 1 1 1 
0 0 1 1 2 
0 0 1 1 3 
001 1 4 
0 0 1 1 5 
0 0 1 1 6 
00 11 7 
0 0 1 1 8 
0 0 1 1 3 
0 0 1 20 
0(1121 
00 1 2 2 
00 123 
(I (I 1 2 '-1· 
0 0 12 5 
00126 
00127 
00128 
OO J2 S' 
00 1 30 
0 0 1 3 1 
00 1 3 2 
0 (I 1 :.:: :3 
0 0 1 34 
00 1 35 
00 1 3 6 
00 1 37 
~·0 1 3 8 
00 13 9 
0 0t4 f.' 
.~ 0 1 4 1 
001 4 i::: 
00 14 :3 
0 0 1 ~ ' t 
00 145 
0 0 1 4 ; 
00 t.; ? 
0 1) 14 :3 
0 0 1 49 
00 150 
.) 0 1 5 1 
~ 0 1 5 2 
0015 :3 
0 0 15 4 
00 15 5 
1)0 15 (, 
0 0 1 5 ;· 
0 0158 
001'? 13 ,,.,., 
'.1 1) 1 lj •) 
n ,.. .. ~ 0 

.. \,1 .l. 0 J. 

0 (116 2 
00 16 '3 
(' 1) 164 
0 ... ' - ~ .., ~. f:, .) 

')i)1:5(. 

*:'1 0167 
1) 0 1 6 8 
00 169 
001 7 G 
•) 0i 7 (• 
,.J 0 1 '7 •7> 
~ .. . ., 
00 174 
0017~~ 
; G 1 7 6 
001 7 ... 
""1"'" -1 IJ ,•' •:.• 
,, ... ~ -, ·:. 
.I '-' ... ,. =' 
00 18(· 
. 0 1 - • fJ ... ~ .1. 
~ • . 0 'J 
·.' Ulo · . 
0 0 1 8 :~ 
0 (11:;34 
00 i8 3 
t)lj 1 8 (, 
.. . .. - .., uu ... t: . 

(l:) ~ .:tq .. ... ... ""' ... 
•j(l 190 
00191. 
(: '• • 9 -=· .. f.: J. 1-

001 9 '3 
Hd 9-'1 
00 19!:· 
U0 19( 
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000006 A 
000007 A 
000010 A 
000400 A 
000011 A 
000012 A 
0 00013 A 

000012 A 
000420 A 
000421 A 
000422 A 
000464 A 
000423 A 
00046:5 A 
000005 A 
000466 A 
0. 0 0 4 6 7 -A 
000424 A 
000470 A 
000471 A 

000016 A 

000020 A 
0000 2 1 A 
00002 2 A 

. .. 
197 
198 
199 
20G 
201 
202 
203 
204 

IN 
GF 
BF' 
Bf"A 

S ~T 
SET 
SE T 
SET 

6 
7 
::; 
0400 

IHIT!ALIZE FLAG 
GLIJ DAL FCB F'L~G 
BUFFll< FILL FLAG 
BF' AB S VAL UE 

1-JR SET 
EC .SET 
DA SET 

9 
10 
l 1 

1-JRITE FLAG 
ENCODE/DECODE FLAF 
DI PEC T ACCE~S FLAG 

206 ~~~····~·~··· 
2 0~· ~ S TACK OPS • 
2 03 ~~ ~ ····~~-··· 
209 ST KSZ SF:T 
21U CXC SET 
211 CEf~ ~tT 
212 co: SET 
213 CifJ SE T 
214 ' CRB ~E:T 
21:5 CTR SET 
216 CTRV SET 
217 CXF SET 
218 CBK SET 
219 CEF SET 
220 CR~ SF.:":" 
221 CRD SET 
222 lf. CW R SE1' 
2?? ... ~· :« CC L Sf: T 
224 "'C CB SET 
225 • COP SET 
226 CO P ¥ S ET 

1 0 
Z t:: IHI 
UtiE 
TIJC 
1 HRE'E 
FOUR 
F IVE 
:5 
$IX 
~EV EN 
EIGH T 
NIN E 

SHlCK STZE 
CALL EXEC F"IJR 
CALL ERROR 
CALL E>~IT 
CALL I/0 
C~LL REEtlTRANT 
TER MINA T E 

PA RAME TER XF ER 
BA CKSPACE 
ENDF~ L E 
REW HH~ 
READ 
WRITE 
CLU SE f-"ILE 
CLO SE I: LOCKE'O 
OPE N riLE 

IOLII'IK 

BLDCK 

FILE 

227 !e!COB S ET 
228 CD C' SET 

T ~ Ti 
E LEV EN 
TWF.:l.VE 
Hl I RTEEH 
f'JU RTEEN 
1 4 
F IFTEEN 
16 
1 7 
lS 
1 '3 

OP EN !LOCKED FILE 
DE CIJnE 

229 
230 
231 
""""3 .::. ..:> 
234 
235 
237 
238 
239 
240 
241 
? ' 2 ._4 

243 
244 
246 
247 
243 
249 
250 
251 
2~2 
2S3 
255 
2~6 
25 7 
2~8 
2~9 
260 
261 
262 
264 
26:5 
266 ....... ... c. 0 I" 

268 
26 S' 
270 
27'1 
273 
"' ""4 C.t ....... c. ( ·J 

?""6 ... ,. 
-7 ? c. ' 
2 78 
~79 
281 
282 
283 
284 
285 
286 
28 7 
~"'l c. 0 . 

290 
29 1 
29 2 
293 
294 
295 
297 
298 
299 

CEti SE T 
CRA :<; ET 
•CWA SE T 
:« ... ,. lf. • • .. :.. :t: • 

~ 11AC ROS • 
lf. !'- !-'' !I! .... ~ !I! lf. 

EN CCDE 
DIRECT 
DIRECT 

~ ~ ~ ~···- ~ ·-···· ~~ ~··············lf. 
~ ADD B -~ EF TO f.-R£ r INTO B-R EF • 
n •~••••lf.~~~•••••~~••••••~••••••~* 
AD ::3 BB NAC 

LDA 
('ILD 
STA 
F. MA C 

P<l)•B 
F<2 hB 
P<3>. B 

··~······~~···· ~··~····· ~ D ECREMt~T/IN Al B-REF • 
~~*············ ~~- ~····· DAE l'l~C 

L!:!A P< l > •B 
nr.R 
~ Tfl P<D •B 
EMAC 

~ .. ·······~······················· • DECREMENT B-REFII H A/TO B- REF ~ 

-~~····~ · ~····· ~ ·····~········~·* D::I~B r>lAC 
LDP. P<l>•B 
IJAR ... ,. ' 
._"\ I fi 
F: t·! A C 

I:'(?' 'B .... ' 
·~~••••~ ~ w .. ••••••••••••• 
~ DECREMENT/IN A/X - REF • 
~~~-~-~··~ ~ ···· ~ ~ -······ 
:J A ~< ~~ (.l C . " " '· ... ,, 

JJf.;R 
I; .,. ., 
v lh P<l>'X 
' ''l• ... C " ' r" • 

··~····· ~~······~*~·····~······~~~·· • MOVE P -R EF OP TO B-REF" OP THRU A • 
·· ~ --~-·~·· .. ···~·~······· ~····~ ~ ~~ ·· 
~lOVBAB MP.C 

L I: A 
,. ' " .. ~ • 1'1 

P<l) d~ 
f' (2) ,B 

( ~1.::: c 
········~······ , ·-~····~······ * MOVE B- REF TC X- REr TH~U A • 

-~ · ···· ~ ·-· ···· ·~·*··········· MOVBAX NAC 
LD A P<l) ,B 
S TA P <2) ,X 
E: MAC 

·~ = ····, ~~~····· ~~~· ······~········· • MOVE P·- REr OP TO B-REF OP THRU A * 
•••••••~•~*•~•~• w•~••~•***•••••~• ~ ~~ 
MO VPAB MAC 

Lf!A f>(1) 
~ TA C' ( 2) ,B 
EN1':tC 

~- ~ •••• .. ••••••••~~~••••••• .. ••••w 
• MOVE 0 -REF/ T '·! f: 'J A/ TC X-REF • 
~ ~~ ••••••~•••••• ~ • ~ •••• ~w ~ •••••• 

ACCES S READ 
ACC i-:SS WRITE 

LI STIHG PAGE ( 

• • 

974) 

V2 
V2 
V2 

'J2 
PD 

V2 
V2 
V2 
V2 
V2 ....... \' c. 
V2 
V2 

V2 
V2 
'v'2 

PD 
PD 

07 
07 
0? 
07 
07 
07 
07 
07 
07 
Ol 
D7 
07 n . ,, 

•' 
07 
07 
07 
07 
07 
07 
07 
0 7 
Ol 
07 
07 
07 
·' 7 ·J 

07 
C7 
07 
G7 
0 7 
(• 7 
07 .·, . ) . ' 
(;7 
07 
07 
07 
0 7 
07 
07 
0 7 
07 
07 
(; 7 
~ 7 
1)7 
07 
·) l 
07 
1 7 u . 
0 .• / r,-, I 
, .• '7 
'• . 
r· 7 
' . ' 
0? 
•. -, 
• • 
C7 
.II 
)7 
"'7 ... . .-
' ' I ' 7 
•J ' 

J7 
(, , .. 
'• 7 ~ . ,. . . } 
' ' ·l ? . . 
. •1 ? -. . 
f· ';' ,.1 ,. 

07 
U7 
07 
:) 7 
' -' ( 

'j ? 
~I 7 
o-/ 
0? 
07 ,.. ·· .. -,. 
0 7 
~I 7 
•' -. ' . 
0? 
,.., '? 
•. f .· . ...,. '. .. 
1.)7 
ij ;' 
(: 7 
j'\ "'":' .. ' 
0 7 
()7 

0 0 1 9 7· 
00198 
00199 
00200 
00201 
00202 
00203 
00204 
0020(, 
00 207 
00203 
00209 
002 10 
00211. 
00212 
0 0 2 1 :3 
002 14 
00215 
!.l02 16 
002 17 
0 0 2 18' 
00219 
00220 
0022 1. 
00222 
00223 
00224 
00225 
00226 
00227 
0 0 2 2 ,J 
0022') 
00230 
ftO?? t .. L.W • 

00233 
002 34 
00285 • 
00""' ... I c.~ t ' 

002 3 8 I 00239 
0 0240 
00241 
00242 
00 243 
0024 4 
00246 
002 4 ? 
00243 
00249 
00250 
0 0 r, '~ ' C...J4 

0 0 '.:> 5 ~. ...... . ,_ 
0025:3 
0 0 25 5 
OG2 56 
00257 
0 0 2 ") '3 
1)(12 5'3 
oo·=-.::r ..... .. ,~ 

0026 1 
00262 
0026 '+ c t'"l ·~ ~ C.j 

~ I • .I ·-

00266 
002E. 7 
00263 
0026'3 
00270 
0 ~I 2 7 1 
0 ~, ·::> '? • .., 
·~''-' 0(' ..... .,. ,.. 
j .::.. ( f 

0 , ,, . ., - · 
ll C. I ··' 

Qf•??·~ ' '- r ..... 
Q (J?'? '? ... , , 
00273 
o o ·=> ?q .... ' . 
00'='01 ........ 
0 0 ·"• r . ' ' co c; 
00283 
00284 
0 0 2:::l ~: 
0028(, 
0 11 ·=· 8 ., - •- ( 

' 02" 9 •J -:'\ 0 

00 29 •) 
0 ,) f":U 
')0292 
0029 :3 
o o· :~ ':! -~ 
Ofi''Cl:i • c. - -
!) 0 ·::. q ._., ' '- .. . 
00298 
002 ~9 . 

I 
, . 
• 
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30 0 
30 1 
3 02 
30 3 

MCVPAX !'lAC 
LD.:l 

E 11AC 

; . ( 1 ) 
P< 2' ) ,x 

PROGRAM PAGE 

3 0 :5 :1 ,.. •• 'I!. ~ l!! "" .. !It •• lil !If ~ ' ' · ,. ; lll • !It • !It !f. lll •• !It.~ 

306 • ~CVE X ~E f TO E-REF THRU A !It 

3 07. ' •* " ·· ~ • "' · ··'3(··················· 3t.8 
389 
310 
3 1 1 
313 
314 
31:5 
3 1 6 
317 
31S 
3 1 9 
321 
322 
32 3 
3 2 :5 
326 
327 
328 
329 
3 30 
331 
332 
333 
33:5 
336 
337 
338 
339 
340 
341 
342 
3 44 
3 4 5 
346 
34 7 
348 
34'::1 
3.50 
35 1 
352 
..... c;.: .-. ... .:.v.., 
354 
355 
3:57 
358 
359 
360 
361 
3 b 2 
363 
364 
365 
367 
368 
'36 9 
37(! 
37 1 
372 
3?3 
37 4 
37S 
~ .,. .. 
~~ b 
377 
378 
. -... "' ..:·; ~ 
280 
382 
3 S3 
384 
~o~ 
..;. ~' ""' 
"':' ~- 6 oJ u 

387 
3 88 
3~0 
391 
392 
393 
39 4 
395 
396 
397 
399 
4(;(' 
4 01 
4 02 
40 3 

• I ( I ' 
• I ' .-

~ . . ~. - . 
P( l>tX 
P< 2h B 

E IH~ C 
li K· !It·~~ ~ ··~····!lt!lt!lt!ltlll!lt.lll!ltlll!lt!lt.llllll 

" fl 0 V e: X -· R E F" T 0 ;< .. R £ f T H R U A • 
:,· ';" <>: ll! ll! !It Jll: ::". :11 :'!!! !It !I! !It lll • ~ ''' '· ¥. lll lP. ll! lll !IP. lP. lll lll !II!. lll 
~"i W ·,· X ~ >~ :1 ~ C 

L D A r· ( ! ) , X 

•• . t• .1 , ..... ,-
- , ~) X ,. ... .:.. . ' 

# ,.. .. 

··ll!·-~·lf.l" '· '" !It POP / JU r·1 : ~ • 
!f. .. Y. • • !f. , .. '1: • :f • 

PCF'J M"··. 

GUTO 
DAT A 
GOT O 

I.IC Sl CO tH 
J ~1 p 

wcs 2 co rn 
EMAC 

l!(J! !f. ....... ~ .. ••••• 
* PCP CP TO X • 
!f.l!lt!lf.ll!.!f.'!' W. lt!Y.!I!I!I!ll! 

POPX 1'1 A:; 
L DX 
I .... l""'"t 

I . • 
' ' 

LDX 
E ~·1 A C 

····-··•lt!:t.~·· • PUSH P < l) • 
!IIJ!:!I:!I!llllll!l!lt!II<JIEJ!ll<lll 

PUS H ti AC 
INR 
LDX 
LDA 
STA 
EMAC 

",J c s 
WCS 1 
1) 105 065 
"I~ <:' ·) 
H . ·~ '-

OPS TKP•B 
OPS TKP•B 
0 ' ::< 

OPSTK P,B 
f.! P ,"T KP, :B 
p ( 1 ) 
0 " ' " 

~ .. ~···· ~ -~~·*-~••**-••••········· 
~ ~USH JP ONTO VS ~ ORTID STACK • 
~- ~ · · ··· ~ ~ ~ ·*·· .. ·~~······ ~ ~···· PU SHr MAC 

L D ;, 
L D ~< 
:lXR 
S TA 
TXA 
, n" :_ I t'o 

'"'T. ... ·-· ~ . 

Af'! RB•B 
:! PST K P' X 

C ' X 

A~i ;.;:n ,s 
r:<:•S TKP • X 

UiAC 
!l!ll!ll!!l!!f.~l! ~ «~~ ··••w.••••• 

• PUSH~ .JU MP TO F (l l • 
·· · ···· · ~ ~~ --~-~~~* ·• PUS HJ MAC 

I FF 
·-:rrr o ..... ... 
l'J r': TA 
r,,•, T .... 

. . ·. • n 
~ · q T,.... 
· .J ' u 

CU NT 
L li rl! 

I " C" .... ..... f \. 

~-· ,., " ·) ,.. '""'wr ·.l 
£i'1AC 

1.) ,... .... • ... :> 

• .. ' c s 1 
i)J05 02':5 

~. ( ' ) • • 
•;, .. -. I X . ..:> w '" 

~~~ ~ ~lt!ll!l! ~ ~ .. lt!l!ll!lt!. ~ F~~ ·····-····· 
~ : UETRR CT B- RE f ~!NUS ~-R~F • 
·· ~ ·~-~ ~~~ ~--~-~~~~····~~~ ···· 
SUT BE I·J A C 

~tA P ( ! ) d3 
~ UT:' l" (2'' B 
E t-11:. C 

~~~ ~ ~ ~~· ~~ ~*~--~~~ ~ ~~--~ - -~-~~~-*~~- ~ ·· 
~ S UBT Rqtt F-RE F MINUS B-R EF TO B-REF • 
~ ~~ ~~-- ~ ,· --~~···~ ~~ -~···~···········~·· :S 1_1 T E B B :-: ::. S 

OIAC 
-~~••••~ •~ ••••• ••r~••••~~*••••••~-~~••• 
* S U :n R r~ C T B - R E ;- M I N U S F" ·- R E F T D B -· R E F • 
· ·~ ·~·- ~ , ~ ~····~~ ~ ·· ··· ··~·····~, ~~···· 
:S U1 BPB ~1M.:; 

i [• "' - , ,.., 

LI ST ING PAGE < 97 5) 

FG 
FG 
FG 
rG 
FG 
FG 
r G 
FG 
f' G 
FG 
FG 
FG 

V 2 
V2 
V2 

FG 
FG 

Y2 
'v'2 
V2 

FG 

FG 
FG 
FG 

V2 

FG 
FG 
FG 
FG 
FG 
FG 

V2 

FG 

07 
07 
07 
07 
. 7 u. 
Oi' 
fl? . . 
07 
07 ,.. , . I 

07 
1} 7 
07 
07 
') 7 
•. ' 
07 
07 
0? 
07 
07 
07 
n-:> . . 
0? 
07 
07 
0? 
07 
07 
07 
1)7 

0? 
07 
:1 ? . . 
07 
0? 
;• , -, 
4_1 , . 

0? 
I] ? 
07 
"7 u. 
07 
Ol 
117 
07 
:)/ ... . ' t_l I 

07 . ., 
H • ·.· ( 

., 7 . . . . 
v7 
07 
Gl 
n 7 . . 
, ·, ? .... ,. 
.·. ~ 
•J 

l., 7 . ' 
07 
l:7 
r)· "7 ' .. .. ,. 
,. ' ,. , 
'·' ,. 
t'l 'If . ., ,• 

u / 
(: 7 
• • " .. ! I , . . . 

0 ? 
J -· ' / 
(! ? 
.-. _,. 
f..• / 
,, ? .... ,• 
i • -: ,. 
.-. ~ .. : ( 

0 
., 
•' 

.r • ? ' . 
Ol .. . ., .. . 
' ' 

07 
i• '/ . . 
. .., 

.J / 

.~. 7 . c • 
•' ., .., ' 
( .:" ' ,. 
(17 

0/' 
' .. . ; / 
(! 7 . . 

0 0300 
00301 
00302 
00303 
00305 
003Cf. 
0030 i•' 
0030$ 
00309 
003 10 
0 0 3 1 1 
00313 
003 14 
003 15 
003 16 
00317 
003 1 8 
003 19 
00321 
00322 

"00323 
0032 5 
o o·3 2 6 
0 0 ~. ~ .. , .;.c. I 

00328 
0032·~ 
(1(1330 
00331 
0 U• ·";o 3 ·:. -· ... ~ 
00333 
00335 
Ou" ':>":) ' 

....., ..., ~J 

"0""' ~ ·-· .;, .;, ... 
0 ( . ..., ~. " 

I ,,;. ~~ 0 

00339 
003 4(1 
oo:::41. 
00 '=:4·::. .,__ I • 

003 44 
003 4 5 
00346 
003 4 ? 
00 3 48 
003 49 
00350 
0035 1 
00352 
U• U'" ,..t e .-. 

.j ..J .. ., 

f' 0 :-:: <: .~ __ , - ..., .,. 
'j(J355 
0 (I ~. "' ...., .;- ..... , ,. 
0 0 35 :3 
0035·:.. 
0 0 3 E.(! 
0036 1 
00362 
00363 
00364 
0 ~ -"'ES JJ ..... J 

0 - -.-'-7 IJ ..;.6 ... 
OLI3~H 
0036";) 
f) fJ ·:· ·~ ff . - ...,, -
0037 1 
003 7 2 
:}(1373 
0 03 1 4 
0 0 37 5 
0037 6 
n D -~ _, .,. .. •.;-.;,r.-
0 ' • •j ? -:. ...., ..... . . ..... 
"·t·~., ... 
1.,1 v .j t' _· • 

0 ..,..,':::!..., 
,_. ....., \.,1 •: 

( ' .-, ":• 0 -=· ' • ...J y ... . 

() !'• ?0 ... • 
U ... •v•.J 

U.. ,., """' r"o .~ 
!, 1 ,J 0 ~ 

l., ... ..., 0 5 v ..., ... .,_ 

00386 
O,.,..,n ·: 

,_. ~-· 0 .. 

U. (1 .~ ;::. >:'• 
....J~J IJ 

(
l ... . - . ~. (' 
I r ,I j :';J I 

0039 1 
0Jj39 2 
(tft ?C: · : . . -.} . •. 

0 0 39 4 
003'?-5 
fJ IJ. ·:• 9 ~. ._, .. .. 
0 

. ......... _ 
lJ ._:. , ;,.' 

U• l.l ':• -. • -. 
•.:J ., ... 

l)(r 400 
01) 4 01 
0:)4 0 2 
00403 
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OOOCOl A 
000001 A 
000002 A 
0 00002 A 
00000 3 A 
000 0 03 A 
0 00007 A 
0 00007 A 
000010 A 
0 0001 0 A 
0 00 0 11 A 
0 0001 1 A 
00 0 012 A 
0 0 00 1 2 A 

404 
4 0 !5 
4 06 
4 0 8 
4 0 9 
41 0 
411 
412 
413 
414 
41 6 
41 7 
418 
41 9 
420 
42 1 
422 
424 
425 
4 26 
427 
428 
429 
4 3 0 
432 
4 33 
4 34 
4 3 5 
4 3 6 
437 
43 8 
440 
441 
442 
4 43 
444 
44 5 
4 46 

S UB P <C: > 
STA F'(3) ,J 
EM AC 

················~··········· • TEST NEGATIVE /I N Al B-REf • 

········~······ · ·~·········· T NAB t1AC 
LDA P(1hl 
.IAN P(2 ) 
EMA C 

·······~·~·····~············ • TEST NEG ATIVE / I N A/ X-REr • 

··~···· · ········· ~ ·········· TN A)( i1AC 
L D A P (l) ,X 
JAN P C2) 
E t1A C 

········w.~·················· • TEST ;lOT ZERO/ I N A/ B- REf • 
·······~ ~ ······~· ~ ·········· TN7.AB . MAC 

LDA P <lhB 
JAN Z P<2 > 
EMA C 

-~~·············· ~ #.········· w. TEST P OS ITIVE / I N Al B-REf • 

········ ~ · * •••• .. **•········· TP AB MAC 
Lt:A P< 1>.B 
JAP P<2) 
EM::l C 

···············~·~*····liE····· • TEST BI T/RESET /IN Al B- RE F • 
••••••••• ~ ••••• ~• P-~•• • •••r••• 
T R 0. B !1 AC 

L DA P,l) ,B 
BT A~ST +P < 2 ) ,P ( 3) 
Er1~C 

4 4 Z •••~•••~ ~ ~••'-~-~~~~•••••~•• 
449 • TES T BIT/SET / IN A/ B- REr • 

450 ·······~··················· 4:51 TS AB Mn C 
4!5 2 l. DA 
453 BT 
45 4 ~ ~l AC 

P < 1 ) , B 
ASET +P <2 > ,P C3 ) 

456 ~-~-~~·-· · ····· · ~ ~ ········· 45 7 ~ TES T ZERO/ IN A ~ B- RE F • 
458 -~ ~ ····· ·~ ··· · ·· ~~~ ·· ·· ~ ·-· 45 9 T ZAB M~C 
46 0 . LDA POh 'B 
46 1 ,I AZ 0 ( ' ) ) 

' •-
t:~.2 E:~AC 

46 4 ··~····-~ ~ ~····~~····~·· 4 65 ll! TEST ZER O/ IN A.'X- REf M 
4 6 6 • ~ t!. ~ 11! • ~ ... ~ .. liE .• lf. *- !&: 11'! •• - :· · ... 
46 7 T Z A X ~l AC 
46 8 LDA 
469 JA Z 
4 70 EMAC 
4 7 ?. • , :t! •• .,. • " r.r; ·~· 1'- !II •• :1. !f, •• ~ •• 

47 3 ll! ZERO THR U A/ B -REF ll! 

4 7 4 ~ ······· ~· ······ ~ ···· 475 ZA:S MPC 
476 T'ZA 
47·7 · s ~~ 

47 8 E M~C 

479 ••••••• r ~ ~ •liE•••r ~ •~•• 
48 0 • ~ ERO X-R Ef THRU A • 
4 8 1 liEll!ll!liEll!~ll!- ~ • ll!ll!ll!liEli! K ~~ * ·• 

4 82 ZA:X: Mr.: C 
49 3 T?.A 
484 ST A 
~8:5 Ef1q C 
4 86 C:JEC 

V 2 
V 2 
V2 
V2 
V2 
V2 
V2 

487 ~~ · ····~~~~···· ~ ~~~ · ~ ·············~·····················~ ~············· 488 • ' • 
4 89 • J A S E - R E L A T I V E S Y M B 0 L S M 
490 • • 

4 9 1 ·······~·~ ~ ···· ~· *~ * ~ ············ l! ~···································· 4 93 LDC SF.T 1 
494 AACC ~ET ; rJC 
4 95 LOC SET LQC +l 
4 96 ABS CB SE T I.OC 
4 9 7 L 0 C S t: T Ul 8 + 1 
4 9 8 A C C: ~ [ T !. t.: C 
4 99 LOC SET :_GC+ 4 
5 00 ACH B SE T L.nc 
~0 : LOC SE T l.DC '*l 
50 e ADF CB SET ~ ~C 
~03 LOC SET L. DC+ t 
5 04 AF S CB SE T ~.OC 
50 5 l 0 C SET U~ • .. + 1 
506 AG PAR SET Lr ~ 

• 

ADDR tS S DF ACCUMULATOR ACC 

AD~RESS Df ~UrFER S CB 

4 -~ 0 R~ ACCU MULA TOR 

A D ~ RE S S Of DE C tM AL DIGIT AR RAY 

DCEl'FC B ADn ~E :S S 

ADDR ESS OF FO RMAT SCB 

AD DRE SS OF " <" GRO UP BLOCK 

- - - - ·- . 

V2 
V2 
vc: 
V2 
V2 
V2 
V2 
V2 
Y2 
I 1 ~, 
YC. 

V 2 
V2 
V2 

07 
07 
07 
01 
a· 1 
0? 
07 
0 7 
07 
07 
07 
07 
0 7 
07 
07 
07 
07 ., .,. u • 
07 
0 7 
07 
07 
07 
0 7 
07 
07 
07 
07 
07 
07 
07 
0? 
(17 
C7 
•""' . ., 
•J ' 

1)7 
... 7 .. . 
07 
07 
G7 
07 
07 

07 
lj ? 
07 
07 
•: 7 
(! 7 
~ .. :J / 

~· 7 , •. 7 
•J 

07 
Oi' 
:J 7 
07 
0!' 

., , 7 , .. 
I_! 7 
07 
07 
!1 ...,, ,. 
;, 1 
n ., 
'- ( 

'l " - ( 

'::7 
C"7 
07 
,., 7 -· . ,, .., 
'. ' - ..,. IJl 
,-, -
.... ; 
c: 7 ..., .., 
'- I 
n7 . . 
f'l 
07 
U? 
... 7 
o.J • 

07 
(' 7 
... /·~ 
•' 

00 4 04 
00 4 05 
0040 6 
0 0 4 03 
0040 '? 
004 1 0 
0 0 41 1 
!.10 41 2 
00 4 13 
004 1 4 
0 0'4 16 
00 4 17 
00 41 8 
00 419 
00 42 (1 
00421 
00 4 22 
00 4 2 4 
00 4 25 
00 4 26 
00427 
00428 
00429 
00 4 30 
00432 
00433 
0043'1 
00 4 35 
004 3 6 
fl •' 4 " 7 - v <.Jt 

00438 
00440 
00441 
004 4 2 
00443 
Gu444 
00445 
0 1)446 
00448 
0044'3 
00450 
004::.1 
0045? 
0 0452 
00454 
00456 
00437 
004 5!3 
')(1459 
00 4 60 
00461 
00462 
00464 
00465 
00466 
00467 
0(;468 
0046 ":"; 
004:'0 
0047;=: 
0047;'".: 
0 -4..,. u " (.,. 

... ... 4.., ,. 
c,.IIJ ('>.• 

OC 4 71 ,., ...... .,. ... 
._,, IJ 't l ·=• 
On-'"';=l 

... • ,. ( of' 

'' ' '4or1 ... , :o~ v 1.; 

(!0481 
'>1)40':' <J,. V1 • • 

0(1 4 83 
00484 
(10<-85 
0048(:. 
00487 
~· r1 "' """' V I. a1 0 0 

004 3 ':::· 
004'30 
00 491 
0 0 4 9 '3 
(;1)494 
30·1 ~~ 
004 9 6 
004';'1? 

~? 00~9(.; 
0 0499 
0050(• 
Qi)50i 
00502 
00 50 3 
:::050 4 
00 5 05 
(1!)506 

07 
07 
07 
0;' 
.. , 7 .. 
r'f7 
' ' 
0 7 
(• "" ... ( 

• 

I 

I 
I 

I . 
I 
I 
I 

' I 

I 

I 
I 

I 

'"-~ 
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00001 3 A 
00011 0 ~ 
000013 A 
000014 A 
0 00027 A 
000014 A 
00001~ A 
000 01~ A 
000016 A 
0000 1 6 A 
000017 A 
0000 17 A 
0000 2 0 A 
0000 2 0 A 
0000'21 A 
0 0 0 021 A 
000022 A 
000022 ~ 
000023 A 
000023 A 
000024 A 
000030 A 
000031 A 
000024 A 
000025 A 
000026 A 
000025 ~l 
0000 2 6 A 
000026 A 
000032 A 
000032 A 
0000 :5 0 A 
00005 G A 
0000 ~ 1 A 
00 0051 A 
000052 A 
00 005 2 A 
000053 A 
0(;0053 A 
0 8 0054 A 
0 0 0 054 ;:, 
00005:5 A 
0 0 00 :55 A 
0000!16 A 
Otl0056 A 
000057 A 
0000:57 A 
OOOC6 U A 
000060 
000061 
0000 6 4 :':l 
00 0 (16 :5 A 
'000061 A 
000062 A 
0 0 0062 A 
0 0 0 0 6 3 A 
000062 A 
0000 62 A 
0 0 0066 A 
000056 A 
00007 7 (1 
0 0 00 71 A 
0 0 0074 A 
000 11 1,.., 
0 0007? A 
000 10 0 A 
OOO l OC 

A .. , 
A 

~ 0 0 • n • ~ J. u 4 

0 0 (1 10 1 r . ,.., 
,., .... 0 00102 

0 0010 2 A 
0 00l'J 3 ::1 
000 1 03 A 
000104 
0 0 0 104 

A 
A 

0 00105 (:. 
[QQ 1 05 fCI 
000106 
000106 A 
00 0 107 A 
00 01 07 A 
n 0 n . ..... v . 1-t •,:O 

A 

A 
c, 
A 

00011 :' 
000114 
00011·1 
000 11 5 A 
CC 0115 A 
0 00 1 16 A 
001)11 6 ... 
000 11 ? A 
ooo1 2 3 n 
0 0 01 17 A 
000 12 0 A 

~ 07 
!jQS 
~09 
~ 10 
:511 
:512 
~13 
:514 
~1 5 
516 
~17 
:51 8 
~19 
:5 20 
~21 
:522 
:523 
524 
:525 
~26 
52 7 
5 28 
529 
530 
531 
5 32 
5 33 
5 3 4 
5 3:5 
536 
537 
533 
5 3 9 
5 40 
5 41 
54 2 
5 43 
54 4 
:54!5 
546 
54 7 
54 S 
~4 ':: 
:550 
55 1 
~52 
5:53 
554 
~~ 5 
~~F.:. 
r· .., ? ..J ;;;i 

!j 58 
55 9 
~ E. O 
~ 6 1 
562 
563 
56 4 
565 
5 6 6 
""6..,. .... •' 

:5 ~2 
5 6 9 
5 7 0 
5 7 1 
c: ., .. , .... , ..... ... .., .... 
~ t' .... -. 

~ 7 4 

5 7 5 
1:' ... ~ 
..JIO 

!577 
5 78 
5 7 3 
580 
5 8 1 
5 8 2 
::.· ..... "'"' 
...J 0 ~" 

5 8 4 
5 8 5 
5 3 6 
587 .. ...,., 
..... •:1 .;:. 

5 9 0 
591 
:::·92 
'593 
594 
"" "'¢ ·-' =' ...J 
5 9 6 
5 9 7 
598 
5 9 9 

L OC 
'A UUF" 
AI SCB 
LO C 
ALBF 
ALDC 
L.O C 
AtiP C J 
LOC 
ANRB 
LO C 
AOPS TK 
LOC 
APE F 
LO C: 
ASC B 
LOC 
ASF' L 
LOC 
AS YSDC 
LO C 
BC:: HAR 
BCD DE 
BE XP 
LO :::: 
:BFF'T 
BF'WPT 
LOC 
:BSCS 
U1C 
CHE 
LO C 
CI1 BPT 
LD C 
CH NHDR 
LJC 
CO UNT 
LO C 
CVFL 
' ~ ... 
L.U o,o 

D 
LO C 
DEXP 
LO G 
DT 
L Cl r:: 
ED I:.: X P 
L n i' . -· 
E R r1 
' 0 , •. ,_ ._. 

FCH AR 
FCO J»E 
fDI.kEY 
I (I •, 
1-- ·-· 

Ft-1 P T 
!!'R r. T 
F ~r:· T 

t SC B 
L 0 '.: 
G f' <'• oc . . ' 
L C't C 
GfR PT 
GSR PC 
I .:: :·H l R 
J ~:· , · p 

.A- . .. " 

L 0 1.: 
T ~· t t 

~ r ~ 
• [l'" L ' .... 

I r •., ~ Z • • . w , n ... 
:_ 1 ... 

I T ·· ~z -"'~ 
L tlC. 
Iii F L 
LUC 
I f~ C OIH 
LOC 
T ' - I '·' K' J.l .. • ... ll 

LO C 
IDS TAT 
U J r; 
I ::;::. B 
LOC 
I "fF.: MAD 
LO C 
!T ~ Ml-IC 
LO C 
I 7 i1 INC 
LO C 
J. 'i' MCD£ 
LOC. 
LGO V 
i. I S 1 FL 
LO C 

.. . ..... --·------ .. _ , ...... ............. . 

SET 
!ET 
SET 

· !-: ET 
S
~~ 

C. I 

SET· 
~ ET 
S ET 
S ET 
S ET 
SET 
SET 
S ET 
S ET 
SE T 
SET 
,... •. T 
~ c. 

SE T 
SE T 
SEf 
$ ET 
!;ET 
SET 
SET 
SET 
S ET 
SE T 
S f. T 
S ET 
SE T 
S ET 
SE 'T 
S E"i 
SE T 
SET 
S ET 
S E T 
S ET 
SE T 
SE T 
S ET 
SE T 
S~ T 
S ET 
SE T 
: ET 
... ,. T 
~c. 

S I::T 
!;E' T 
..... E.,. .,:) I 

S ET 
S ET 
~ 1:' , . 

~· -
SE "! 
Sl T 
<:;'r T 
~ . ' 

S ET 
S ET 
~ · E . . ... ~ . . 
SET 
S ET 
SE T 
.,.. E-
~' . 
•· E~- ~ 
<" 1 • ·r 
.,'J, 1·. I 

• •• "'\!'" . ) .,.__ ; 

.. . S .. -• • • ..... - -.-..:,, c.. • 
s E r 
S E I 
.... ~ .. '"r 
.\ ... I ... r.· ~ 
.. ::- - i 

"" ,--~ ... , 
..... r Y 
.> <:. ! 

S E T 
-· - T :., .... .:. 

SE T 

.... .... ·-· . . . i 
,. - T 
•C. 

~ t T 

S ET 
S I::T 
~ ET 

s r~ r 
~ ET 
S I=:T ,.. r ... 
"' -' ,. 'T .... ~ 

• 

Y$RERF' 

l.OC+ l 
r :; c B+l 
LOC 

·'LOC+ l 
E;:";C B+l 
L'J C 
I '1 o"• + 1 
- •J ,_. 

LDC 
I. DC+ 1 
LOC 
LO C+l 
LOC 
LOC+ l 
LOC 
' r• ,.. + 1 ,_ .. ; .,., 

l. '1 C 
f. 0 c + 1 
LClC 
l.OC+ 1 
:..oc 
LDC+ l 
2S:CB+ 2 
'R SC B+3 
LOC 
: OC' + 1 
T• <'• c 'r'o 
r~ .,::. .. D 

LDC 
LC.C+1 
LD C 
l!:'I C +4 
;, 0 c 
LG C+14 
:....:J c 
t.OC +1 
LCC 
LO f:' + l 
L :JC 
L!JC+ 1 

. 
LOC +l 
:. 0 c 
!_ 0 c + 1 
LOC 
l. O C + l 
'- n C' 
: _c c ~- 1 

!_Q C 
I~C+ 1 

t ~ ~~ 

l- . ... ""' 

' "C + 1 . ·-
~ SC B+2 

~ ->r. J• 3 
:..or.: 
L i.J C +l 
~S :" E 

· ~·:- ~+ 1 
--- 'D :· .'), r.., 41 . .... ,. . 
1, •• _ , ·-

. ... ,.. + 4 ·- .. • '·' 
!_ ,-, c 
:.. :J :::: + 9 
G1.i ';:r- c+3 
G::J RPC+6 
·'' C't' +"' "' ~ ... c. ......... . :_ . ..... 
LOC +l 
' 0 .... . .... 
~-iJC+ l 
!_ f.l c 
'-~ s + 1 
:_ G C 
'. ':C +l 

:_r: r. +l 
• r' c . . .... 
L OC' + l 
• n .-. 
... ' .J 

I 0 ... + 1 . . ,_ 
LO C 
. ... ~ + 1 
'- . -· ;_n. r:-
• · - r" 4 i,., '··· ... . . , 

' ·- . 
. -· ·-

; !1 . + 1 ~~ • J 

: ,.., r 
~ - J 

. C:"' "') 
• ' I ..... • 

. "E 
! .. 'J 8 + t 
I - ,-.. 
"- .. · • .. 
: .. [i c + 1 
L R iJ C 

u~~: +l 

.... ..... . . . -···-· ........ ·-· ....... 

PROGRAf1 PAGE 6 

L I ST ITEM ADD RESS 
ADDRESS OF L! ST IT ~M SCB 

LISTING PAGE < 

ADDRESS OF LO GI CA L BUFFER 
ALO C ENTRY FLA G 

A DD R~SS OF VSFD RTIC POP/JUMP 

~D DRES S OF VSF'ORTIO DATA BLOCK 

AD DRESS OF OP STA CK 

AD rRESS OF PHYSICAL BUF FER 

SCAN BLO CK nD DRE SS 

I. I FLAG 

ADr RESS OF SY~ TEM DCB 

BU FF'ER CHARACTER 
BU F ~ ER CHARACTER CODE 
BIN AR Y E XPO N£ 1H 

BUFFER CHARA CTE R P OI~ TER 
BU f FER WORD POI NT ER 

BUf f ER SC B 

DE CI MAL DIG IT ARRA Y 

CH! ARRA Y PO i NTER 

F C B C H A I N :-l E :~ I: E R 

CO UNiE R 

CHARACTER VALIDITY FL~1GS 

FR ACTIONAL F I ELD WIDTH 

DEf': I ~lA L f.:XP::m n n 

~ DR K i t! G F'RR CT IO NA L Fir LD WI TITH 

EXP L I CI1' D,.... ~ • r·· A· t:... J .... ; ; 1-

ERR CP. NUM BER. 

F'O R!'"~IT C H fd~;':lC"' t:R 
FO R ~ AT CHAR~C ~ER C ~ DE 
FI EI. D DESC~f?r OR KEY 

FO RMAT STRIN G PO I NTER 
AD .0 I? E S S 0 F ;· 1] I~ ~1 A T S f'IU N G ( 0 J F' N D N E ) 
F'O ~ ~ A T STR I N ~ C URR ~NT P OINTER 

S TR"'·J "' 1 .i, I • • ,:1 
<"• ,- Jl 
~ ·-· 

• < • G R 0 !J ~· D r' :~ ~~ ~11 C !<. E P E ~ T C D 1.! N T 

"C ' GR OUP ~GR PlAT POINTER 
' C' GROUP ~ TA rte REP[ AT COUNT 
LI ST IT EM ~:PA~RC T ER 
IMPLI CIT D ~~ ~ M AL E ~ PO N ENT 

IN 1 EGE R Fl ~~ D WID T ~: 

I ri D :!' '•/ : I! U A L ! 1 F.. 11 nzE 

HID I V: I: U AL • ,. E. r~ 
• • - J Wo r.> ~ . . .. "1 7 E .... .... 

·~' IT,.'' ' i fl .O.K L E N T ~ ., 
. , 1'\. t FLA G 

ID L I NK CDN T ~ U L WO RD 

1/D :n ATU S 

I T :~ l·i S C B 

Of . - - T I I '• ... .. .. 
CO UNT OF WD~D S REM AJNlN G I N I TEM 

LI S T IT EM WOR D INC REMEN T 

LO G I CA L RECO R)) 
L · ~ r ~ 'J n ·"' T A .... -· ,- ·~ .L! M •. ~ . .. ~ I\ 

. . . . ··-. . . ' . . 

OV E:<:L AP 
FLA G 

.. ~· ·• -. .. . .... . . -· . . . . . 

87 7 > 

V2 
V2 
V2 
V2 
V2 
V2 
'./2 
V 2 
V2 
' • "=' y.._ 

'v' 2 
V2 
V 2 
'y' 2 
V2 
f I ,.., 
v .:. 
I .I "" y c. 
V2 
V2 
V 2 
V2 
V2 
, I •""• 
YO:. 

V2 
V2 
V2 
V·2 
I I ,_, 
\' c. 
I I ' • 
YO:. 

V 2 
I t ~. 
y .:: 
t, I ":' 

( ~ 

V 2 
V2 
V2 
I I "'• ... .:. 
• J -=y .,_ 

V2 
V2 
I I .-, 
y .:. 

V 2 
I I __, 
... c.. 
I I .-, 
y c. 
' I ,., \' c 
V2 
I I .-, 
y t:. 

I I .-, 
·,· .:. 
V2 
I I .-, 
YO:. 

'v' 2 
I I •::0 •,• c.. 
I I .-, 
Y O:: 
•• -:> 
'I L.. 

'v'2 
I .I .- , 
YO:. 

\
I -. •c. . . ":

... ,. L . 

I 1 .- , 
Y O:. 

'·/ 2 
V 2 
V2 
V2 
'v'2 
V2 
t I ~ 
y .:. 
. ' ~ ,, c. 
I I ..-, 
Y C. 

.... --· ' ~ 
I I .-, 
Y O:. 

f I ,- , 

y c 
I ' ·~ 
'•' ~ 
V 2 
'.,.' 2 . 
·~~; ·::· ' ,_ 
I I ..-, ,. c 
I ' .-, 
'l .:. 
' : .. : 
'•' ..:. 

! ) ·:... ~-
I I .-, •; c. 
'··' -:' ..... 
\1 2 
lui _:, 

' ..... 
t I .-, 
'.' c. 
'I~ \• ..... 
I I -j 
... L.. 

\ ' ~:; l ~ 

V2 
" .-. \' c. 
1 : ... 
y,;: 

V ·=· •• 
I l ,.., 
y 0::. 

t I _.., v .:. 
V2 

0 7 
0 7 
0 -; .. 
0/ 
0 7 
07 
l., 7 
' . 
07 
0 7 
07 
C7 
•" ..,. ... ' 
07 
07 
07 
0 7 
07 
07 
0 7 
07 
0 7 
.-, ..,. 
~ ' 
~- .... 

!,.1 I 

07 
(;;' 
07 
0 ? 
I' .., 
- I' "'i' • ., . ' 
07 
0 7 
1) 7 
0 7 

n"' . I 

I' ~ .... ~ .. , ..., 
v • 
.) , ... 
('t7 
~ ' 
J 7 

'J' , I , : . ~ 
,.1 / 
... 7 ... ,. ,., . ., . .. 

07 
0 7 
(;"" ~' / 
I);' 
c ;i' 
C7 
07 
(' -.· ' ,. 
;"' -.. · 
•' 

0/ 
, • ""!' 
v ,. 

(.17 
0? 
(• 7 
•) ' 
0.? 
ll ? 
;)7 
0 ? 
('• ;· 
... , 7 
v ' •. ..,. 
'.· I 

~J ? 
07 

!) 7 
01 

n ' . ' ..... . . 
. / 
,·, /' . ' 
U7 

" 7 .. ' . -. ' .. 
•' ' ' .. . ' . '·. 
(!? , .., 
. ' 
( . -· .. / 
a-·· -:; /' 

(! / 

J7 
t'l 7 
- '? I) ,. 

07 
,.1 7 

' 

00507 
o o~os 
0050'3 
005 1 0 
0 0 ~ l 1 
005 12 
005 1 3 
00~14 
005 15 
0 0 516 
005 1 7 
00518 
0 0~ 1'3 
00520 
00521 
00522 
00 523 
00 524 
00525 
00 5 26 
005 27 
00 528 
00 5 29 
00530 
00 5 3 1 
0 0 5 3 2 
j l tJ' 5 ·j ·j 
J ·- •.J <.J 

fr u· -=i 0 .1_ ~ .... ..... "'T 

005 ;15 
0053 6 
... ,.1 C' ':• -..· v ·- ..J ..... ,. 

00 '53 8 
0053 9 
(;(15 4 0 
00 5 41 
0 0 5 42 
005 4 3 
0 1) 544 
005 45 
C05 46 
0034? 
0~548 
~, ,-, C' •• .-. 
\.! .. ·J 'i =' 
0055 0 
0055 t 
r . t"-1 5 ..: ., 
;.; .... ._ d .:.. 
~ 0 c.· t::' -. 
: ( ... ...J ·-' ..:> 

0055 4 
U 'lc::"t:' C: ... •J ......... 

n r) ~ ~ .-

- ·-· ·-' . .:, . 
oo ~; 57 
005 5 8 
') 0 C' "" c; l ._IJ •. 

0 ,., "' " t'l ' .1 - •J ol' 

(' I) 56 ii: 
oo s t. :~ 
00564 ,, rl .,. .. e· ,_, .- .,) ".:· . .) 
'J 056:S 
··· ~t c ,-.... 1_1 ._, v ,.. 
··l'lr: ... n \,; '· ... . ,_. ·=-··, ,·,,s··q :,,. ~ b .. 

(• (I 0:.' .., ' • • . ...J o' .. 

.-, u· c::- -., . ... 
~. . _, ... .-::: 
I' 0 C;' 7 .-• \.• ..J o' ,:_., 

":05? 4 
~tC 575 
'• 1-J cr ., ·' ;,..; .._I ('Q 

0 0 
... . , .., 

J .._l (l 

005?8 
"(''· ~,-. J,.~1 ..,.1;'~ 

,, 0 -=: ,, l' .... ._. ;::, .' 

00 5 8 1 
;)(158? 
,, 0 L.' r: • . -. 
•J\.JO ..:.• 
:) r· r: o Li 
'"" '•' .... v .,. 
··; 'I C' ,::. • ; ' '•' _, .. .., ... 
00536 
0058? 

,, 0 .,. "' .~ i · 1 I •"• • t -· ._ --
•1 059LI 
c 0 ::. '31 
: J'l "'• 9 •;) . "- ·-
:)u59 :.::· 
~· 059 4 
n ,., c:- r\ c:
'.' u .... '=' ··' 
(1 ~159 6 
(; !) 5 9? 
IJ(I 0 9:; 
, u· s ·~ .:, .... .... ... .. 
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• 
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E.2 VORTEX LISTIHG PROGRAM PAGE 7 LI ST I HG PAGE < 8 78 ) 

000120 A 
0 00121 A 
000121 A 
000122 A 
000122 A 
0 001 23 A 
000123 A 
000124 A 
000 1 24 A 
00012~ A 
0 0 0 12.~ A 
000126 A 
OOCU! 6 A 
000127 A 
0 00127 A 
0001 41 A 
000000 A 
000141 A 
000142 A 
000142 A 
000 14 3 .. A 
000143 A 
000144 A 
00 0 14 4 A 
000145 A 
0 0 0 14:5 A 
000146 A 
00 0 146 A 
000147 A 
00 0 14 7 A 
000 15 0 A 
000150 A 
000151 A 
00 0 125 A 
0 00 012 A 
000151 A 
000154 A 
000154 A 
0001:1~ A 
0001 5 5 A 
000l::i6 A 
00 0 03 2 A 
000156 A 
00 0 1:5 7 A 
000157 A 
00 0 16 0 A 
0 .00160 A 
000161 q 
000162 A 
000 16 1 A 
000164 A 
00 0 1€-4 (4 
COOlS~ ~ 
00016~ A 
000166 A 
000166 A 
00 0 16 7 A 
00016? A 
0 0 01 70 A 
000 17 0 A 
000171 A 
000171 A 
00017 2 A 
0 0 0 1 72 A 
000 1 73 A 
00017 3 A 
000174 A 
000 1 7.:1 A 
000 1 75 A 
000 1 75 A 
0 00 1 76 A 
0 0 0 1 76 A 
00 817 7. A 
0 () 0 '1 7 7 (1 
00017~ A 
OOOZO O A 
000200 A 
000 20 1 I~ 
00020 1 A 
00020 2 A 
0002 02 A 
000203 A 
00020 3 A 
00 020'1 A 
000204 A 

600 
0 6 0 1 

602 
603 
6 04 
605 
606 
6 ... ... u ,. 

608 
609 
610 
611 
612 
6 13 
6 1 4 
61:5 
616 
617 
6 1 S 
619 
6 2 0 
6 21 
622 
623 

L NKCIH 
L fJC 
LRECNO 
LOC 
LR S Z 
LOC 
L R~J C 
LOC 
M 0 'o/ 
LOC 
N 
LOC 
NFF 
LOC 
UPS: TK 
LOC 
CPS TKP 
PAR LV 
LD C 
PB RC 
LOC 
PB SZ 
l. IJC 
P B~J C 

62 4 LOC 
6 25 P RECt'CO 
626 LCC 
6 27 P RL INK 
623 LOC 
629 PT F'l 
630 LC C 
631 QFL 
632 LDC 
633 ~ 
634 ROP STP 
6 35 RE TURN 
636 LOC 
637 RW f" l 
633 LOC 
639 s 
640 LO C 
641 SAV E 
6·42 SCF 
643 LOC 
644 SGF L 
6 4~ LOt 
646 SVR ECN 
6q.7 Li.JC 
648 S YS BF' 
6 4 9 SYS DCB 
650 l. !JC . 
651 TE MP 
6 ~2 LO C 
653 H : MPl 
65 4 L!J C 
655 TE RM 

· 656 LOC 
657 UNI T 
658 LOC 
659 w 
660 LOC 
6 6 1 IH 
6 62 LO C 
6 E.3 XF'F' L 

LOC 66 4 
665 
666 
6 67 
668 
669 
670 
67 1 
6 7 2 

)( F' L 
L ['li,.:; 
XF'J..I 
LO C 
XSG 
LOC 
2 F'l~ 
Ul C 

673 •,• y ·y 
67 4 A::? E R 
675 LCC 
-7-b , t-' 

BD1 4 
LDC 
BD12 0 
i..OC 
:su;K 1 
I " .-.. L.U.._ 

:SLN K2 
L.OC 
zzz 

Sf.T 
S ET 
SET 
SET 
SET 
SE T 
SE T 
S F' T 
SET 
SE T 
SET 
SET 
SET 
SET 
S ET 
SET 
SI::T 
SET 
SET 
SE T 
SE T 
SET 
SET 
SET 
SET 
"'E T ..:> 0 

SET 
SET 
SE T 
SET 
SET 
SET 
SET 
~E T 
~ ET 
SE' T 
SET 
SET 
~ E T 
S ET 
SE T 
SE T 
~ ET 
SET 
SE T 
SET ...... ·r ...... t. 
~(' "'' ... ·- . 

SE T· 
s:r 
SE:T 
SET 
S ET 
s rr 
~;f. T 
... C" T ,, ,_ 

S( T 
$ ET 
~ C: T 
S:F. T 
!) ET 
SET 
~S T 

~E' T 
-l;" r ,', ~ 

SS T 
~ ET 
~ ET 
:~ c. T 

SE T t"\ , ·~ ~ I 
..,-. ..,. T 
• • ;.. I . . ·r ::; ~~~ 
SE' T 
S ET 
::;t;: T 
<'C' "'' "-) L. I 

... E ~
"' - I 

:>E T 
S£ T 
SET 
0 . ... -· ... , (",. ~ 

LDC 
UiC +1 
LOC 
;_o c + t 
LOC 
LDC +l 
LOC 
!.. OC +l 
I , , c .. 0. 
L!.1C +1 
~ o c 
LOC +1 
LOC 
LDC +l 
LOC 
LOC +STKSZ 
0 
LO C 
LOC·t-1 
L OC 
Lnc+t 
LOC 
I.OC +l 
LO C 
l.IJC+1 
LO C 
LOC +l 
LOC 
LDC+l 
LOC 
~. oc + 1 
LOC 
l OC+1 
" . ' STKS Z 
LI1C 
LC C+3 
LO G 
LOC +t 
LOC ,. 
LOC+ l 
CHB 
LD C 
LOC +l 
LOC 
;..cc +t 
Ln C 
LOC +l 
S ''S DCB+1 
i...DC 
LOC +3 
LOC 
LOC +l 
Lor: 
LDC +l 
UJ C 
i .. n c + 1 
LDC 
LOC+ l 
LOC 
L::JC+l 
LDC 
LOC +l 
L.fJC 
LIJC+ l 
LOC 
L[!C +l 
LCC 
' .O C+ t 
LDC 
LD C+l 
LOC 
LOC +l 
I C1 ;" '- r ... ..... 
i..iJC 
L !J ::.. '+ 1 
LJC 
LiJC+ 1 
LOG. 
LOC +1 
I 0 "' - 1, 

LCC +l 
LOC 
I_ 0 C + 1 
I !"' ~ ! - .• ,_ 

LINK COUNT 
0 

LO GICAL ~ECDRD NU~ B E R 

LO GICA L RECORD SIZ E 

LO GICA L RECORD REM AIN ING ~DRD COUNT 

MULT I PLY OVER f LO~ SJ..II TC H 

HIT/X FIELD WIDTH 

N UM~RIC fO RM AT FIEL D VALUE 

OP STACK 

OP STA CK POINTER 
FOR MAT • c • GROUP LEV EL COUNT 

PH YS ICAL BUFFER RE CORD COUNT 

PHYSICAL BUFFER SIZE 

PHYS ICAL BUFFER REMAINING WORD COUN T 

PH YSICAL RE CO RD NUM BER 

PRE VtiJUS FCB L INK 

•.• FLAG 

QU DTE FLA(j 

RE PEA T COUNT 
Y$1~ERR OP STA CK POl NTE R 
RE TUR N ADDRI ' EH D" ADll RI "ERR' ADDR 

FU;G WORD 

SC ALE FACT OR 

SAVE PARM1ETERS 
SCAL. E FACTOR FLAG 

SI GN ::-L AG 

SA VI:: R::CORD NIJ .. 
AD JJ!;'E!S OF' 
SY ~ TP~ DC:R 

SYS TEM BUFFER $BU F 

TEMP STORE 

TEI'IP STOR E 

PR ODUCT TERM 

I /C UN IT NUMBE R 

FI EL D WIDTH 

1-1 0 ~ rei N G VA I. U E D F' 1-1 

• 

PAR~METER XF' t.R ENAi LE f LAG 

EX PONEI'+T F I EL.D NDN-BU~IiK FLA G 

EXP CNEN T F't El. D WI DTH 

EX PO NE NT SIGN FLAG 

LEADING ZE RO F IE LD WIDTH 

E~D ~F S AVE BLOC K 
AS Cif ZERO 

D£ S I MAL 14 

DE C I ~1A L 120 

AS CII BLA NK CHA RA CTER 

AS CI!. BLANK J..IORD 

EN D OF DATA ~LOCK 

V2 
V 2 
V2 
V2 
V2 
V2 
V2 
V 2 
'v' Z 
V2 
V2 
'v'2 
V2 
V2 
V2 
V2 

F G 
V2 
V2 
V2 
V2 
V 2 
'v'2 
V2 
l .l r , 
y .:. 
I I ...._ 
YC. 

V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
vz 

PD 
PD 

V2 
V2 . '~ y ._ 

V2 
V2 
V2 
V2 
V2 
V2 

V2 
V2 
\tl'!t 

0 ... 

' I "'• YO:. 

'v' 2 

'v'2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
'./2 
V2 
V2 
V2 
V2 
V2 
t.l .... v .::. 
112 
n-:v .... 
V2 
V2 
V2 
V2 
V2 
t I ,-, 
'i c. 

t • ,., ,, c. 
V2 

V2 
'v'2 

0 7 
07 
0 ? 
07 
07 
n -; .... , 
07 
0 7 
:) 7 
t r "':;I v, 
07 
07 
') 7 ' ,. 
iJ7 
0 7 
0? 
07 
07 
07 
0 ·~ 

/ 

0 7 •• 
07 
07 
07 
07 
0 7 
07 
07 
07 
07 
07 
07 
07 
• "? u •' 
07 
0 ·' 
;; 7 
V• 

~-. 
,J ( 

07 
07 
0 7 
o"i .,. 
\.' .. 
07 
07 
07 
0 7 ,, ' 
.. · I 

00600 
0060 1 
C0602 
OOE.C3 
0 0 60 4 
00605 
006(!6 
00607 
00 608 
00 60 '::• 
006 10 
00611. 
00612 
00613 
0 0614 
00615 
00616 
0061? 
006 1 :3 ':· 
006 19 ·. 
00620 
00 621 
00622 
0062;::: 
00624 
00625 
0062~ 
00627 
00628 
00629 
00630 
00631 
00632' 
0 0 6:j3 
00634 
00635 
0063E. 
00637 
00638 
0 0 E-3·3 
00640 
[J 0 64 1 
00642 
0064::;-
006 44 
006 45 
006 41::, 

07 0064? 
00648 
COE.4'.-, 
00650 
0(1€, 51 
00652 
00658 
GOE.54 

0'\ ~ 
J , 

0? 
CJ7 
-· 7 .... j 

07 
it 7 v, 
07 
07 
07 
0? 
07 
r, ..., 
IJ ,.· 

(17 
,, 7 
J .. 

07 
;]7 
Ol 

0 ~ . ' , 
I..J •" 

(; 7 

···, ..., ._, l 
... '? 
ll , 
•·. ? .· ' 
1•• "? 

" ' 0 ? 

•· ? . . 
,-, -;; 
•' I 

•'! . , 

'" ,. 
0 7 
•.• 7 
.• ' 
fl

.., 
. " " -· :_1 /' 
.-. ~ 
~ " 

006 <:;'-" ' ._ .J 

00656 
0065? 
006:i8 
00659 
0066(1 
OIJE.6l. 
006~2 
OOE· 6 ~~ 
00664 
0066S 
00 666 
0066 7 
0066;:: 
tH E. 6 ·:1 
0 0 . .., ·. f, ... I.~ 

006/l 
0 0 6 7 :~ 
ro .... -. J 1;)(.:, 
'(' ''?.A c .I 6 .·· ., 
,., I)' ..: '? 0:: 
v ,;j ' ·--· 

G (: 6 7 6 
1}1)6 77 
0 (I 6 ? ,:: 
0~167':,; 
f' 0 ,::~ 0 ;'o 
.I ...., ...., .... 

C0681 
0(1 682 
'J (I .• •::.· -'j ; lj..., ... , 

6 7 8 
679 
680 
68 1 
682 
68 3 
68 4 
68 , 
68 6 

,, 7 ,. EJE C 
*•·····~ ~~······ ~·············· ~·······~·········~·····~·~··········~ ~: • 0 7 

00(.84 
0068~ 
00686 
')068/ 
006 88 

6 .... ... 
C• t ' 

... ... ,, .,. 
}K ,.. ·- ~ 

688 ll! 
68 9 ll( 

P R 0 C E S S A F' D R M A T 

690 • FU NCT ION : TD P ~OCES S THE A FORMAT 
- 9 1 , b -
692 • E.NTRVl DIRECT FRO M F'RS 

D E ~ C R I P T 0 R < A ! 0 ) • I) 7 
• (\ 7 

• • 
n:;:sc rnP TDR: RAW . ... 7 

0 0 

• n 7 .. . 

• 

0 0 , 0 -
t:• •J y; 

0 0 69G 
0069: 
OC E.92 

• 

• 
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E.2 YORTE~ LI S TIMG YtR ERF PRO GRAM PAGE 8 LI S T ING PAGE < 8 79) 

693 • WT = ~ = TOTAL F IELD ~ID lH ~ 07 006 9 3 
694 • IIBSZ = BYTE CO UNT OF S I NG LE LI ST ITEM * 07 0069 4 
6 95 • I TEMAD = ADDRE SS OF LI S T I TEM ~ 07 00695 
696 ~ RIJF L<BI T t:ID = 0 RE AD !t' 07 006 96 
69 7 • = 1 WRI TE .. 07 00697 
6 9 8 ~ .. 07 00698 
6':'3 • EXIT : I NPUT : r!IRECT TIJ FRS !t' 07 OOE.99 
70 0 • OUTPUT: n I F<: ECT TO F R S THRU llE C ~ 0? 0 o 70 o 
701 ~ .. 07 0070 1 
702 ••~~•••w ~~ ~••••~ ~ ·~••••••~~•••••• ~ ~•••• ~ • * •••••••~~··~~••~ w••••• • •••••* 07 00 702 

0 00 00 0 R 704 AI N E ~U • 07 00704 
0000 00 R 705 R O ~ T [OU • :? 00705 

707 ZRB RIB UF - 1 S E ~ LI ST I TEM SCB CO) = 0 CB)TE COUNT> ~7 0 0707 
000000 00 ~ 0 01 A 
OOOOOt 0 561 0 7 A 

0 00002 0 1611 3 A 
0 00003 0 56110 A 

0 0 0 004 016171 A 
0 0 0 0 0 5 1.4 6 1 0 1 A 
000 006 0560:52 A 

000007 0 16202 A 
0 00010 0 5 60 30 A 

0 00011 1 05 0 2 5 A 
0 0 0 012 00 512 5 R 

00 0 013 0 161~4 A 
00 0 0 14 0 06411 A 
00 0015 0 0 005 3 R 

7 08 

70'3 

7 10 
7 1 1 
712 
71 3 

714 

71:5 

MOV BAB I TE MAD dH FUF 

SUT B'BB !.JT,J IB SZ. COUNT 

·-~····-~ ~ ~·····~·~·--······ ~ S LE~ TH RU ~ - I I B S Z C H~RS • 
2R ~ •••••~w•••• ~ ~ ~~ ~ •••••••* 

MOVEAB ll L N K ltBC ~I A R 

P US HJ RCH 
• 

TS AB lH iF Lt iJ {hAIDL 2 

7 16 ~- ~· ···· li< · 
71 7 ~ INPUT • 

00 0016 10502 '5 A 
0 0 00 17 0 001 0 1 R 

7 18 *ll: :a: ••••li! IIE 
7 1! AI OL1 PU S HJ r- 'Co , ... .... ..... .... 

7ZO MO VBAI BCH AR,ICHA R 
0 00 0 20 0 1 60 30 A 
00 0021 O:S 6 t l1 A 

00 0 0 2 2 0 1601 3 A 
0000 23 05 60 2 1 A 

000 024 1 0 ~0 2 5 A 
0000 25 C03320 R 

0000 2 6 0161 7 1 A 
000027 00 101 6 A 
00003 0 0000 16 R 

12 1 . 

7 22 

72 3 

7 '> 4 , . ... 
00 0031 01 6 1 0 1 A 
0000 32 1 46 17 0 A 
0 00033 056052 A 
~0 00 34 005311 ~ 72 5 
00 00 3 :5 00 1 004 ~ 72 6 
00003 6 00 1 0 14 R 

0 00 037 0 1 62 02 A 
0000 40 0~6111 A 
')00 0 41 016 1~4 A 
oooo 4c 11 0 43 2 ~1 
:o oo 4 3 o ~ 6l :i 4 A 

0000 44 10 :5 02 ~ j:) 

0000 4~ 00 ~1 2 5 R 
0000 4 6 0161 :5 ·1 A 
00004 7 150452 A 
OO:JO S O 0561 5 4 A 
0000 51 001000 A 
C'JC 052 00 1 014 R 

0000 5 3 0 1 60 1 3 A 
•i00 0 5 4 056021 A 

000 05 5 105025 A 
0 00 05 6 001623 R 

000 0 5 7 0 1 6 1 1 1 ~ 
oooo6o u ~ 603ii A 

OO O::l61 
0000 6 2 
0000 6 3 
0 000 6 4 

l 0 50 2 5 I~ 
00 24 52 R 
00 100J A 
000053 ::: 

72 7 

728 
729 
730 
73 1 

732 
733 
734 
735 

73 6 
737 
73 8 
- -- 9 1'.:> 

7 4 0 

7 41 

74 3 

7 44 

!10 VBAB 

P:..IS HJ 

Tti Z A II 

SIJT EEB 

DAR 
J Ari 

LDA 
:JRA . ... ,.., 
:·. : d 

P US HJ 

il!• w. •••• *- w.• 
• OUTPU T * 
?r. ll! :.; ······ lf. 
A I D L 2 I·~ 0 •.,.• B A J 

MGV'B AB 

PUS HJ 

,J 11 p 

L! EC 

AISC B,ASCB 

PCH 

rt r. s z,w ,couNT 

F'R S 6 5 

U t •. r1 K 1 ' I C H A R 

RWFL IB 
:J RS 
~t..! F"L •I 
;( c ·~ 

~ lJFLdl 
• t r.. ... 
.. , "' r< 
~W F' L ,B 
;.- R $6 5 

•. {""> ~-· 
I •' .; 

- r. ' ' "' R B C '-' ... "' J. • .. · .-. ~ ' ., J.:, r;:, 

nc B 

AI OL2 

S ET LIS T IT EM SCJ <l ) = ITEM AD DRE SS 

GET EXCES S C H~R COUN T IJT ·- I I BSZ 

LO AD BLAN K AS REPE AT CHAR ACTER 

RE PEA T CHAR ACTER l / 0 

TES T If I NPU T DR OUTPUT 

IH PUT BUr FER CHARACTER 

V2 

V 2 

V2 

(17 0070:3 

:J? 0070'3 

0 -· . I 
0? 
07 
07 

00710 
0 0 7 1 1 
007 1 2 
00 713 

07 007 1 4 

., 7 
" 

07 

' I ., 
c •' 
0 7 

00 715 

00716 
007 17 
007 1 8 
007 19 

MO VE CH AR FROM 'BUf F SCI: TO IT EM SCB ;.) 7 00721} 

SET SCB TO L I ST ITEM 

PUT CHA R ACfE~ I N I ~E M 

LOOP TI LL F I ELD ~ ID T H WT EXH AUSTE D 

GET CCUNT OF EXCES S CH~~ S I N IT EM 

EX I T TO f RS I f LI ST I7 EM FI LLE D 

LO AD BLANK AS fi LL CHARACTER 

S ET i-!R IT E r :.~ G 

fi LL OU T I T~~ WITH B~ANKS 

RE S TCIR E I /0 ~Q DE TD RE AD 

AND RETURN TO FORMAT SCAN 

SE T SCB TO LIS 'f ! TEM 

l HPUl' C H A R~Cf ER fRJM L I ST I TEM 

C? 00721 

V2 •)7 00722 

V2 

V2 

t ' ~t 'If-:. 

0? 00723 

07 00 724 

•)? 007 25 
07 0 0726 

(1 7 0 (I ? 2 7 

. ' ... ·. .. 
(;7 

07 ,.,..,. 
u .. 

r. • .• .. ' ( 

~ "' ,, 
.... ~ 
'· ( 

') .., ' ( 

07 
-- .. , 
lj I 
,., J' ..,, 
CJl 

0072 8 
')07 29 
0073(• 
0073 ! 

00 732 
00733 
0 " - ...... oJ I' .:> '+ 

0 0735 

0073?:. 
0 0 

. .., ,-, -, 
••• -~ t' 

- 0 .• ~ 0 IJ l' .j •J 

0 0 73 ':l 

V2 C7 007 40 

MOVE C ~ AR F ROM LIST SCD TO BUF F S CB 0 ? I) (• 7' 4 1 

OUTPUT CHARA ~ TER TO BUF FER /EXI T V2 07 007 42 

LOOP T I Ll_ :i:ZlJN F. 

C/' 007 44 

---•..,•---•-a•-••---~·~,.. •-•·• '"' ··~·- .......... ~ .... .. ____ ....,_ , __ .. ....... _ .. ... . .. ..... . -... ~~··· .. . ... ......... -.......... ......... -· - ... .. ... .. -~- ···-·- ..... ,. . _.._~ ; , ....... ~- .. .. .. . . 
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E.2 YORTEX LISTI~G YtRERF PROGRAt1 PAGE LISTING PAGE < 880·) 

00006:5 03601~ A 

. 
000066 016014 A 
000067 001016 A 
000010 000073 R 

00 007'1 
0 000 7 2 

000013 
000074 
00007'5 

•. 

. . 
I 

006703 A 
000 0 00 A 

00007'3 R 

00:5021 A 
020302 A 
076003 A 

143 ·································*·····~~·······~·······~·········*··~· 07 746 • • 07 
747 • C A L L N 0 N - R E E li T R A N T B L 0 C K C C A N ) • 0 7 
748 • • u 7 
749 • FUNCTION: TO RETURN TO VSFDRTJO • 07 
7~0 • • 0 7 
7~i • ENTRY: ALDC .NE. 0 ·Ir V$RERR ENTERED BY ALOC V2 • (17 
752 • • E:IL 0 Ir VSRERR ENTE RED BY DIRECT JU MP V2 • 0 7 
753 • • 0? 
7~4 !II VSCRS = CURRENT REENTR ANT S TACK PO INTER • 07 
755 • VSCRSC PR) = LOCATION WHERE P -R:GC RETURH AD DRESS> IS STOR~D * 07 
7~6 • ~ 07 
7~l • EXIT : TJ VSFO RT IC POP/ JU MP ADDR ESS IN ANP OJ * 07 
75 8 • • 07 
7~9 • VJA DEALOC IF ENTE RED BY RLOC V2• 07 
760 • YI~ DIRECT JUMP IF ENTERED BY DIRE CT JUMP V2* 07 
761 . "' . \12* 07 
162 • RE TURN ADDRESSES IN V$FORTIC Sl"ACK SAVED IN V$RERR If ~ 07 
763 • VOR TEX II CALL FROM BACK GROU ND T~ NUCL EUS. * 07 
7 b 4 ~ • 07 
7 6 5 ········w.~~·-··~-~~-·····~·····-~~~~····~~·············· ~ ·~············ 07 7 67 CAN LDX ANPOJ ,B POI NT X AT VSF DRTIO POP/JUMP V2 07 
76 9 I FF NUC FG 07 
770 ~DT D MUC l FG 07 
772 IFT VII FG ~7 
773 GOT C NUC 2 FG ~7 
775 LDA ALOC ,B GET ALOC ENTR-Y FLA G FG 07 
7 7 6 JANZ CANl TEST VORTEX BACKGROUND CALL TO NUCLEUS FG 07 

778 
179 
7 80 
782 
78 3 

··············~·~··················· • EXIT TD VSFORTID VIA DIRECT J GMP • 
·~······~·······~···~··········~ ~~ ·· ilU c 1 .:: :Jtn 

I Jt1 P Q , X 

FG 

FG 
F G 

07 
07 
()7 
07 
07 

00745 
00 746 
00747 
00748 
007 49 
00750 
007 51 
00 752 
00753 
00754 
00755 
00756 
00757 
00758 
00/59 
00760 
00761 
00762 
00763 
00764 
00765 
00767 
00 76 9 
00770 
00772 
00773 
0 0775 
007? 6 

00778 
·o o 7 7 9 
00780 
00782 
00783 

784 
786 
787 
788 
7 90 
792 
793 
79:5 
796 
"-97 
798 
799 
80 1 
832 
8 03 oo . ... 4 

NUC2 CDN T 
•• ~ ••••• ~~•••••~~• •••••••w••••• 
• EXIT TO V$FDR ·I- IO VIA DEALOC • 

FG 
FG 
FG 
FG 
FG 
FG 
FG 
FG 

0? · 007 84 
07 00786 
07 007:::? 

80~ 
806 
807 
808 
909 
310 
s 11 
81 2 
813 
8!4 
81~ 
816 
817 
81 3 
S19 
s ea 
821 
8 2 2 
823 
824 
0")'" ...., '-·...) 

82 6 
827 
8 ':)0 

' · 'J 

829 
830 
831 
832 
8 ') ':. ........ 

· ~······~~-·~··~~~~············ CAI'I l EQU J! 

IFF NUC 
GOTO tW C1 
IF"T VII 
OME MAP ,V$ST2 
TEA 
LDP. 
STX 
• C' ~ • 
~ ,.- I 

GGT C 
$ PAC 

V$C RS 
•• -. \j 

• ·' :-.. ' ,1:) 

VII 
\-' I l 1 

SET EXEC ST ATE TO NO 
SA VE 3 
PJ INT B AT ALOC ST ACK 
ST ORE POPIJJMP ADD R IN 

.... ~·····~······~~············-~~ ~ • VtRERR IS IM V8R TEX II NUCLE US * 
*······~~~······~ ~ ~····*······ .. ~· .. SPAC 

TAB 
L D:<I 
DE:C R 
STA 
LDX 

~lASE 
I 
• 
ROPS TP,X 
Cl F' S T K P , II 

RE S'!OR E B 

INIT IA LIZE COU NT TU -1 

P - RE G FIELD 

SPAC 
·~·······~ ~ ···· ~~~············· ~ ~ ~ ··············~ ~ ····· .. ·· • L D D P T D F I N D T IJ P D F" R E TURN AD D;; ESS ES I !'! V $ f" Cl R T I 0 S T A C :< XOE 

••*•••· ~=~ ·~····· ~ ·~····~·······~ ~ .~ --- ~ ·~·~·····~ ~*~···· ~ ~ · 

CAti l..t 

S PAC 
T'><A 
S ...... ~ .· " 
JAP 
LOA 
,, I ' " ,) __ I D 

J ~tZ 
LtA 
LSR A 
JAN Z 
I ..• - R I 1 :..,.. 

J~P 
SP :":IC 

A:JPS TK ' !l 
.- "' "' " ••' ,.., I I ""'" 

C ;a X 
6 
CAtl2 
0 45 
C ANL 1 

END or STAf;K ? 
NO . ':i ET OP f" ,"\r:Ji'l STACK 

DOt·IT SAV [ SfAC K Wlfli EX IT OP 
L 01~ D DP 

EXIi ON AD::Jf<E~S 
BUi1P P OIIH E:R 
A~ID CilN TIN :J[ 

DP 

~·· ····~ y· ····· ~· ~~ ············ ~·~* · ~ ···~······· ~······* ~~ ·········· • TOP OF ~ ETURN ADDRESS STACK FCUND - MOVE FROM Y$ FO RT I O 1 0 V$RE RR • 
••~••••~*~•••••• ~••••••• ~ •••••• ~ w ~ • •• x •~~~••~•••·~~*••~~~~•••••••••• 

834 CANe 
SPAC 
T x r~ 
SUB 
eP A 

835 
836 
837 
/'!\ ,., ,... 
0~0 

839 
840 
S4t 
842 
84 3 
844 CANL2 
8 45 
846 

L n;< 1 
S TA 
CPA 
INCR 
ADn 
RDDI 
TAB 
LDA 
$TA E 
·x-. .J t". 

.,. A '7· E 
IJ •. :J -

R'lP:> TP,X 

0 1 4 
ANf.: B,J 
[lP ~ T K+ST!<SZ 

... T'J'-'r·~ \ "..:. STACK I TEM COUNT-1 

SET X= -(S TAC K ITEM COU NT -I> 

PO INT B AT V$ FD RT I O STACK 
o ,~ MO VE 8TAC I< ADDRESS~ S 
BA "' E+STKSZ-1•X 
CA N5 EXI T AT E~D 

V 2 
V .• , .::. 
112 
V2 

FG 
FG 
FG 
F"G 
FG 
FG 
FG 

V2 
V2 
V 2 
V2 
V2 

FG 
r G 
f"G 
FG 
FG 
FG 
:"G 
FG 
FG 

t .l ~ 
y ... 

V 2 
vc: 
I I o:y._ 

., ... 2 

U? v ... 

FG 
FG 
FG 
FG 
FG 
FG 

V 2 
FG 

V2. 
FG 
FG 
FG 

V2 
FG 

V2 
V2 

Fo:i 
u •'> 
YO::. 

C7 
07 
07 
07 
07 
07 
0 ;., 
~7 
·j 7 
07 
07 
0 7 
07 
07 
·j ? 
07 
07 
:) ;l 
~7 
' .. 
vI 
o;-
ot 
C7 
07 
:) 7 
:\7 
07 
0 7 
~7 
r. 7 . ' 
Ll 7 
(17 
07 
0 )1 

0? 
07 
•"t ~, 

·- ' 
1! 7 ' . 

'I u· ~ -=· ·=· 1,.: ( •.J•.I 

00790 
(I n .., c. .. , 

.IJ'C. 

0079::i 
00795 
0079 6 
00797 
00792 
00799 
CG 801 
00802 
00803 
oo;::o4 
00805 
008(; ;_; 
oo:=:o~
oo808 
U• to C• l"' q v ~ ' •. 
.... ,., .;. 1 ·~ v ... , O.J .... 

00811. 
00812 
nu. -=·t~ .... · -· ·J 

OG8i4 
0(18J.5 
~- "16 :) u ~ . 
0f)8 17 
Q0818 
0 (l 8 1 •:) 
C0820 
00821 
r- ~o c· -=' ·-~· 
••• . · - · L.. (. _ 

0082:3 
0 0 82 ;;.~ 
') 0 r. -=' 0:: • 0 .. . •.J 

00 826 
0082 ? 
·J· u· eo ~ c· • v L.. ._. 

,~~ '? . .J· L"" .-, ·:· . v , • _I 0::• •J • r 

r. ~ .-, " r, .... , c; 
,/' ' .. • •-• O..;.t..J 

Oi' 00~: 36 
0::' 
C 

.•• 
J ,. 

C 
.. , . ' . ' ... 

L!/ 
0? 
0 7 
C,r 
0 7 . ., 
' '' .. " ( 

oot::::: 7 
r:. ,., .-. -. , .... 
~ 'J ·~ ..;J 0:) 

(1(18 :39 
(1:)84(, 
0(:841 
00842 
0 ·.::.4-u ._. -~ 

00844 
O,·.c·,t,s 

v '-' ' 

00846 
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E.2 YORTE~ LISTING YtRERF' PRO GRAM P AGE 10 LI ~T IHG PAGE < 881) 

. , 

000076 O.b6~0:S ~ 
('1)0077 0 0 000 0 E: 
000100 0007tl0 A 

.• 

' 

.. 

000101 036002 ~ 
000 102 076().21 ~ 
00 0103 0 1~00 0 ~ 
000104 006400 A 
00010~ 0001 ·10 R . . . 

000106 10~025 A 
00()107 00lf(l3 R 

OOOUO 016171 A 
000111 0 05311 A 
t:l0 0112 056171 A . 
0 0 0 1·1 3 0 J 61 ~ 4 A 
0001·14 0064~2 A 
0 0 0 ·1 1 ~ 0 0 0 1 Z 2 R 
000 116 036152 ' A 
000 117 001040 A 
000 1.20 000 12 2 R 
G 0 0 121 0 450-0 0 A 

0 001 2 2 '0 161.5 4 A 
000 12 3 005451 A 
000124 001623 R 
000125 00 100 0 A 
0t)ll126 OOJ3€0 R 

000127 
000130 
00 0131 
000132 
000 133 

. 

016123 A 
0:5616:5 A 
146144 A 
001004 A 
000135 R 

0 00134 0 16144 A 
00013:5 0 :5&16:i A 

00 0136 01616~ A 
000137 001010 A 
•~ 00140 000162 R 

0 0 0141 016154 A 
IJ001 42 006403 A 
0)0 14 3 000 162 ~ 

0001 44 
000145 
000146 
000 14 7 
000i 5 0 
0!)0 1~1 

016063 A 
001010 A 
000150 R 
01620 3 A 
056 164 A 
0 36025 A 

. 
e 4,7 .. , 
S4S 

I ER :B UM P P OINTER ~ - 7 
() ' 
07 

.849 
StlO VII1 
8 :51 CAN:5 

T :\ R 
J MP 
CCNT 
DEALOC 

CANL2 LOOP TILL DO ME 

F G 
FG 

V2 
FG 

V2 

07 

008 4 7 
0 0 8 48 
00849 
00850 
00 851 

• 

. . . 

RETUR N TO VSFLRTI O VIA DEALOC 
07 
(. 7 
' ( 

8 !5 2 tiU C 1 C 0 N T F' C:i 0 7 
8 :53 !::J E C 0 7 

8:54 ~--··~-~ ~ ~~···················~· ~·~·····- ~~~ -~ " ···~·····--~ ~ ····· ······· · 17 85 ::1 • . J! 07 
856 • C Y C L E B U F F E R C H A R A C T E R C C B C ) ~ C7 
8~7 • * c? 
8:58 ~ FUNCTION: TO HANDLE CHAR ACTER I / 0 FR OM/TO BUFFER * 0 7 
S:53 • * il7 
8 6 0 • £ N T R Y : B U F r E R $ C B C D ) =- C U R R E N T C H A R C u :.J I~ T »' 0 : . 
861 • RWFLCBIT WR) = 0 READ V2 0/ 
262 ~ = 1 WRI TE J! C7 
863 • WT = WIDTH REMA!MING IN FORMAT FI ELD * 07 
864 , • * 07 
86~ • EXIT : RWFLCBIT WR> = 0 DIRE CT TU ICC CI NPUT) V2~ 07 
86.6 ~ = 1 DIR ECT TO PCH ( OUTPUT) * 07 
86 7 J: WT = WT - 1 »' 07 
868 • ~ 07 

86'9 ········~·······~· ·······~······*·~~··· ~~·.,·· ·····~······~~······ ~ ····* 07 87 1 CBC LDX ABSC B1! ~7 
~72 STX ~ S C B,B SET SC t TO BUFF'E R ~ ~ 
873 LDA o,x GE T CU RRENT CH AR COUNT 0~ 
87 4 ET A SE T +EP•CEC4 OH WO RD BOUND nRY ? Gl 

87:5 P:JSH J YE S . GET NE X T BUFFER ADDRE S S • .,, 2 0 7 

00852 
00853 
008:54 
0 0855 
00856 
00857 
00858 
00859 
00860 
0086 1 
0086'-
00863 
00864 
00865 
00866 
008E-? 
008 6 8 
00869 
008 71 
O( C>7':' . ", ~ 
00873 
00874 

C0875 

876 CBC4 DAB WT DE CRE ~ENT RE~A INIG F'IELD WIDTH q7 OOo"t"".-:: .... ' ·-

9 7 7 

878 
879 

. 
a·a·o 
881 CBC6 

8S2 

LDX 
J X7. 

t t~ R 
TRA ! 

JMP 

883 E JE C 

kWFL tE:C,CB C6 JUMP IF ~OT ENCO DE / DE CODE 

t;· E: T URN+1tB 
G~C6 

" " ·-· ~ " 

PC I{ . ' 

NO CGI .'NT A :iHL:.:ESS 

B8MP CHARACT ER- PRO CES SED GaUNT 
READ : EXIT TO I NPU T CHA R FR OPl BUFF ER 

WRITE: EXI T TO PUT CHAR 1~ BUF FER 

PI! u7 ooe77 

PD 07 008 78 
F'D 0? 00879 

PD 07 OOSS O 
PD 07 0 088 1 

07 00882 

fi 7 . . Oo .... ..,'j 
·=- 0 v 

S84 •••••*••w ~ ••••••••••••••~•••••• n•••••••••••••••~•w•••••~~ ft ••••••••~••~~ 07 00884 
00885 
0088E· 
00887 

885 • 
886 • 
8R7 • 

~ U F F E R C C l F ) 

888 :. FUNtTI Df't : 
88 9 • 

C L E A R 

fO CLEAR A ~UFF'ER 

8 90 !:! ENTRY: 
89 1 • 
89~ ~ 
8 '33 !f. 

8 94 ~ 
89 :'5 • E XIT : 
89 6 !II! 
39? , 

F R~T = J ! F UNFDRMAT1E n 
BFWPT = ADDRESS OF PREVIOUS BU FFER WORD 
LRWC = LOG ICAL REC ORD RE~~ l N G W O ~~ COUFIT 
PBWC = P ~~ ~ S ICAL BUFFER RE ~AI NIN~ ~ Q ~D CUU NT 

BUffER = EL AHK S ON FOR MATT ED I / 0 
= 0 ON ~ NFORMAT TE~ 1/0 

• 0 7 
• !} ::-
•IJL , ... -~ 
~ • I 

•w.. • • ~~ .... , .. 
n -' - . 

.~ '7 " . - ' 
!1: 0 ? 
*' (I ~· 
~ 

0 0 •::> 0 •::0 ,_,- v 

898 ~-~--~·· ~ *···~~- ~ ~~·····~·~··~· ~ ·~~··~-~·····~··~·~····~-~~···~·· · ···~ · 
('· . .._ 
·~' .. · 

00 88 9 
00890 
0089 1. 
0(18?::: 
00893 
008'34 
0(1895 
008 9 6 
0089? 
OOS9 8 
00 9 00 900 CLE MOVBAB ~R~C 1TEMPl 

901 
902 

~ UB 
J Ati 

PB~lC tB 
....... , , 
\,.. ,_ ~ ..,. 

903 MC VBAB P! WC,TEMPl 

904 CLF.4 T Z ~~ B 

9 05 

906 

907 
90S 
909 
91 0 

TSA ! 

TZAB 

L D ~~ 
C L I:S S T:4 

L DX 

!'-ll!:t:••···· !tf··· 

;· r;:i1T 1 r L BB 

BL.NK 2,JI 
r c:: M r· 1 B 
;; F ..: F' T I B 

,., '7 . . ,. (i090 1 
:SET CttUtH - f • ., 

•.• ( 

E XIT lr CC U:IT =O G7 00904 

DO NT rL EAR I F READ-BEFORE-W RIT E FLAG S ET 1):/ 00905 

CLEAR TO ZE HOS ON JFiFORMATl FD V2 0 / 00906 

CLEAR TO Bl ~~KS ON FO RMA TTED V2 
I I .-, v.= 
V2 

. . , 
1.1 . 
•.. 7 ._. ' 
r . , 
•J (' 

!J 7 

009ll7 
00908 
00909 
009 1 0 

. . .. . . .. .. -· .. .. ... ·---...... _-. ........ _ ···~. ·-- ..... . -.. " . . .. .. ... -. ~ . .. .... .. .. . .. .. . ............... - ·-- .... . ... -·- ....... , ..._. __ - ,-~· · · ~ -·-· -·-~···-·--· · -............. -......... .. _ . 
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I E.2 YORTEM LI·STIHG YtRERf" PRO GRAM PAGE 11 LISTING PAGE < B82) 
! 

. 
I 

I 
I 

I 

I 
• 

0001:52 R 
0 0 0'1 St. 0 0 ~ 1 4 4 A 

0001~3 016164 A 
0001~4 0:5:'.1000 A 
0001:5~ 00:5041 A 
0001~6 14602:S A 
0::10 1~7 14616:5 A 
00 0160 001004 A 
00 0161 0001:52 R 

0001 62 10~ 0 6:1 A 

0 1)0163 010432 A 
0 0 0 164 0 :S6.1 ., .4 A 

000 1't:s 
0 00166 
OOOiil 
00 01-70 

0 0 0 1·11 
000172 
(J 0 0:17 3 

000174 
(i 00' 17~ 
000"176 
')00177 
ooq.zoc 
00020 t. 
C0 0202 
000203 

u u 0.2 Q 4 
000 21f:'i . 

' 
. f 
. . 
t"ozo·z·e A 
00:562~ R 
OOlblO A 
00~364 R 

• 

1 o'.so 2.5 A 
0037:54 R 
0~6016 A 

016167 A 
0~~104 A 
o ~~o io A 
01~01'4 A 
GO~~'=~ A 
ottoa~~ R 
0 b 64:5 4· A 
o rt·~ ~e~ R 

' . ' 
Q Q-.64~6 A 
00"0213 R 

C0 0206 016143 A 
000 207 0:5:5000 A 

00 0210 10502:5 A 
100211 004:533 R 
000212 0 36010 A 

000213 0 16201 A 
::!0021 4 0:5:5000 A 

000 21:5 016123 A 
000216 001010 A 
000217 000223 R 

00 0220 016 14:5 A 
00 0221 126142 A 
00 0222 0:561.45 A 

o o o a 2 3 o 1 6 ·1 4 .5 n 
0 0 0 2 2 4 0 ~:I 0 0 3· A 

00022!5 
000226 
000227 
000230 
0002~1 

... . 

0361~1 
035005 
01~000 

I 0 1.~ · 1 0 
· :;·o~33 

' 

·- .. 

9 ·11 
91! 
'H3 
914 
'H~ 

~16 
'317 
918 
'319 

• fiLL LOOP • ••••••••••••• 
CLBLP EQU 

I XR 
MOVBAX 

TXA 
SUB 
~UB 
JAN 

9 20 CLBX POPJ 

TEMP,O 

BfL.JPT,B 
r:::MP 1,B 
CL P. LP 

LO AD X AS ~UFfER POINTER 
"OVE FILL ~ORD TO BUffER 

LOOP TILL DONE 

EXIT 

V2 
V2 
V2 

07 
07 
0 7 
07 
07 

00911 
009 12 
009 13 
0 0 914 
00915 

V2 07 00916 
112 07 00917 

07 00918 
07 00919 

FG 07 00920 

921 EJEC 0? 00921 
92 2 •••••••~~••••••••••••••••••••••~••••••••••••••••w•••••••••~•••••••••~•• 07 0 0922 
923 • • 07 00923 
'324 !!! C L 0 S E r I L E C C L S ) • 07 00924 
92~ • !I! 07 009 25 
926 w fUNCTI ON : TO PR OCESS CALLS TO CLOSE AN RMD FI LE • 07 009 26 
927 !I! !I! 07 00927 
9 28 !II ENTRY: DIRECT FROM RBE • 0 7 0 0 928 
929 • TEMP : OP = CCL CLOSE NORMAL RMD FILE V2 * 07 00929 
930 • CCB CLOSE B L OCKED <LOGt C~L) tiLE V2 * 07 00930 
931 • RETURN = CALL SEQUEN CE ADDR ESS ~ 07 00931 
932 • RETURN<~) = ADDRESS Of UPD ATE /LEAVE CLO S E PARAM ETE R • 07 00932 
9 33 * • 07 00933 
934 • EXIT : FCB REMO VED FROM CHAIN ~ 07 00934 
93 :5 • BUFFER FLUSHED IF LOGI SAL FI LE * 07 00 93 5 
936 • ~ 07 00936 
937 • E~RORS: ER4 IF U NOT ON CHAIN • 07 00~37 
938 • * Cl 00 938 
939 ·········Y.······· .. ·······~~····· ~ .. ·~···- ~ ·~··*·~*·······~·············~ 07 00939 9 41 ••••••••r.~•····~~~ 07 00941 . . . 
'342 • SET UP CONTRO L ~ 07 009 42 
943 · ····~····~······~~ 0? 009 4 3 
944 CI_ S LDA WR S SET ~RITE FLAG V2 07 00944 
945 STA R ~FL,J 07 00945 
94~ ·········~·······~········ 07 0094 6 947 • SEARCH FCB CH~IN FOR U • 07 00 947 
948 ·········~~··············· 07 00948 949 PU SHJ SCH SEAR CH FCB CHA IN V2 07 0 0949 

952 
953 

954 
9, 5 
9·~6 

9 .:5 7 

958 
959 
960 
961 

962 

964 

JAZ 

?'USH J 

· L DX 
L. DA 
BT 

BT 

£R4 

PR U ' ' ' 

AHRPtll 
UNIT,IDCCHT 

~ . 

ADFCI•B 
12 •X 
ARST +tLf"tCLS20 

~······~~ ~········~··~··· . • U IS RMD LOGI C~L FILE • 
········ ~~····· ~ ·~······· BT ~RST+FPO,CLSlO . ' 

M 0 V B ~ X . f' B S l' to . . 

., PUSHJ .PS B 

965 CLS10 
'.. DX ~D F'CB,JI 
t1DVJAX BD 120' 0 

966 TZA B LG.CY, CLS 15 

ERROR 41 FCBCU ) NOT ON CHAIN I 

P~OCESS FOR TRA N UHIT NUMEER U 

INIT IA LIZE IC C CONTROl . ~DRD 

PDIHT >< AT f :: B 

- . 
TE!T F"O !? LOGIC.~L FILE . 

At!D RMD 

AMY UNPOST£D DATA 1 

07 00950 

V2 07 00951 

V2 
Vf!. 

.,.. 2 

V2 
V2 
V2 
V2 

07 00952 
07 00953 

'Y7 00954 · 
07 009 55 
0 7 00 9 56 

07 00 9 ::57 

00958 
009 59 

~1 0096(1 
0 7 00961 

YES. LOAD FCBCO) ~lTH PHYSICA L BUFF SIZ E o::: 00962 

AN~ PO ST BUF FE ~ 

RE STO RE X 
St:: 1 F"t::::HO) :: 120 l.tD RDS 

LO GICAL RE COR D OV ER LAP 1 

V2 

V2 

07 00 9 6 3 

0/' 00964 
07 0096:5 

07 OO ':=l 6€. 

967 AllBBB P ~ECNOtPBRC,PRECNO YES . BUM ~ PHYSICAL RECORD NUMBER 07 00967 
-' 

968 CLS15 

1)6~ 
9 7·Q. 
9 7,1, 
~7<2 
~73 
97 4 
975 

·~·······~········~·····F.•• 1i CALL I OC TC CL DS.F;· F' I LE • 
~-·······~~····· ~·-·····~*· CLS 20 L D~ ~ETURNoB 

Ln:..: :::; ,x 
L IH'l 1), X 
JA .-:: •+3 

SET FCB(3) = PHYSI CA L RECORD NUMBER 

PDIHT X AT CALL SEQ UENCE 
POI~T X AT UPDATE/LEAVE PARAMETER 
GET UPDAT EI LEA YE PA~AMETER 

07 0 0968 

0 7 009 69 
07 00970 
07 0097 1 
0 7 00972 
07 00 973 
(17 00974 
0? J09 75 

• 

• 

•• 

. --· ·--



• 

! 

I 
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IJOOZ;:)Z 
'JOO Z33 
(1) 0234 
000!35 
000236 
0 00237 

01043:5 
()06110 
0 03400 
116167' 
03601E. 
0~~104 

A . -'1'6 
A '977 

LDA 
.PRAI 

BSl c 
('!3 40,0. ' 

S ET FL AG fOR UPDATE 
MERG~ IN I DC CLOSE SKELETON WORD 

07 0 0976 
Ol 00 977 · 

A 
A 
A 
A 

978 9,, 
980 
981 

f.lR~ 
LDX 
STA 
TlAX 

.. ~ . . 

UN IT d! 
A:"iRB• B 
rocorn.x 
:..NKC NT 

• OR IN LUN 
POINT X AT VSFORTIO DATA BLO CK 
STURE ICC CONTROL WO RD IN VSFO RTIO 
DE CR E MEN T L I NK COUNT 

0 ? 00 97 8 
07 00979 
07 00980 
0 7 0098 1 

. 

00 0240 01~1.20 A 
000241 00 ~311 A 
ooo242 055120 n 
000243 0 104 6~ A 982 
00 0244 0 0650 5 A 9 8 3 
:·u 0245 00456 3 R 
000246 036010 A 984 

LDA 
J:;JO: 

CIO 
PS J ,X CALL JOC 

V2 0 7 C0982 
V2 0 7 00983 

9 85 
0 00247 0 161:5 4 A 
00025C 006441 A 

I_ D X 
TR AB 

ADF CB•B POINT X AT FCB 
RWFL,LFtCLS30 LOGICAL FILE ~ 

(1 7 00984 
07 00985 

0 002:51 0 00 2:54 R 
MOV!AX Un z ,o YES. RES TORE LOG IC AL REC SIZE IN FCB CO ) 1)7 0 0986 

0002:52 016122 A 
(1 002 :53 0 550 00 A 

997 
98 8 
989 

!1 002~4 
00 0255 
0 L11J2:.6 

015012 A . $190 
03614 6 A 991 
05::';012 A 992 

0 0 0257 010422 A 

00 0260 0361l1G A 
[: 00261 0 35000 A 

993 
994 
995 
9 9 6 
997 

••w••••~•••••••~•~•••• 
• TAKE FCB OFF CHAIN • 
•••••••••-•••••*~w•••• 
CLS 30 LDA lO•X 

LD X r iO: LINK•B 
S TA 1 0 d< ., .•..•. 

• EXIT • 
!11:· ~ ····,.. LDA CEX 

PUS HF 

GET FORWARD L IN K 

HOOK TO PREVI OUS li NK 

PU~H EXIT OP ONT O V$F DRT I O STACK 

,·, l -· 
~' 7 
Ol 
0 7 
' I "" c ? 

0 7 
(' 7 
~) l 
!) ? 
0 / 
1) 7 

0 0987 
00988 
fJ0 98 9 
00991) 
0 0991 
00992 
00993 
oo ·~94 
0099 5 • 
0 0996 
00 9 '3? 

·:: v 0 2 6 2 0 0 5 3 4 4 A 
00 026 3 055000 A 
::! 00 264 005 04 1 A 
:) 0 026~ 0 36016 A 
00 0266 05 5000 A 
0002 67 0010 00 A 998 
~ '0270 00006~ R 

J~P EXIT TIJ VSF O:H IO ')7 00 '398' 

r;• :)0271 
0 30272 
0 0027'3 
(1002 74 

·. -· 1)2 7'5 
(1 01) 276 
00 0277' 
0 1)0300 
ll•J03 01 
. tJ 0302 
0 ~03 03 
IJ 003 0.:+ 
·: J () 3 0 :5 
(; i) 0 ,;; 0 6 
.; (10 307 

00~0?.4 A 
00:5001 A 
QC:~OU 3 A 
170471 A 
0 6:5 003 A 
025004 A 
170471 A 
065004 A 
~25005 A 
170471 !-l 
0650 0 5 A 
02~00 6 A 
1 7047! A 
06:i00 6 A 
00 ::5 C 4 2 A 

.;'J03 10 10~0 6 :5 A 

999 LJ~C C? 

1~00 ~-~·································· ~-~~~~······~~·-···· · *••••*••••••• 8 7 1 0 0 1 • • .. , ~· . ' 
1002 • 4 - ~ 0 R D D I V I D E B Y 1 0 < D 1 0 > ~ 0 7 
1 00 3 • w. Dl 
1 0 0 :4 :"! FUNCTION: TO l.I IV 1DE A 4-'-IORD NUM2 ER F Y 1 0 t' 0 7 
1 005 * • 0 7 
1006 ~ ENT RY: P CC = DI VI DEND * 0 7 
1007 * ~ 0 7 
10.08 • EXIT : ACC "' ACC/10 • 07 
1009 • .. 0 7 
1010 ~•••••••~w~••••~••••••••~•~•••••••••••~•~w ~~•*•~ ~ ••••~•~••••*••~••••••~ C7 
101 2 DlO T~X LOAD X ~S BA ~ E ~E G! S T E R ~ 7 
101 3 TZ~ CLE ~ R H ltiH - ~RD E R WOR D or D IV IDEND 0 7 
1o14 :.. n :s ~cc.x ·:: ::-
101 5 DI V TEN AC CCD)=ACC ~ ~ ) / 1 0 2 7 
10 16 STB ACC,X ,-, 7 
1 017 L DB ACC +l,X ~? 
1018 DIY ~ EN ACC C l )~ C ACC C !) +REM ( C) )/lC 0 7 
1019 ~T B AC C +l• ~ ,., 7 
1020 L DB ACC+ 2• X 0 7 
10 21 UIV T[N ACC (2 ) = CACSC 2 )+REMC1 ) )! 1 D G7 
1022 :TE ACC +2,X ·:·? 
10 2 3 t.DB f:: CC+3 • X ~ ? 
1024 D IV 7 EN ACCC3l= CRCC C3l + REM C2 ) )/ 1 0 0 ? 
1 0 2 ::'l ;: :· B !:'! :: C + 3 , X ·.' / 
1026 TXB RE STO RE EASE RE GISl ER B ~ 7 
10 27 PL.; r~: AND F.X IT F'G 0 7 

102 8 EJEC .7 
10 29 -~~-~--~ = ~ ~····~~~·~·····~·~···~·--·~-~~ !7 ~ ~ - ~ ~- ~ ~ -~--~-~ ~~ ·····~~····~~ 0 7 
10 30 lf! " C? 
1031 • P R 0 C E S S D / E / F' 0 C T P U T D E S C R I P T 0 R S ~ ~ 7 
10 32 * .. 0 7 
10 33 ~ ( D E F ) * 0 ? 
1 03 4 Y. ~ U7 
1 0 3 5 ~ F' U N C T I 0 fi : T 0 .~ R 0 ::: E S S 0 U T P U T U I i D f- R T H E ;:- 0 R fHH JJ E ~ C R I P T IJ R S : S R D ~I • I' ., ':: 7 
1036 • S REW.D * C! '" 
1 037 • ~ R f i..! . D * l' 7 
10 38 • S RG W. n * o; 
1 0 3 9 • ~ o ~ 
1 0 4 0 • ENTRY: A = IN T£ Gf. R F'IELD COUNT *- t• ;,; 
1041. !1. (: / 

1 042 • EXIT : DIRECT TO ONF ~ ( 7 

104 3 :J. PT F'L = 1 = I. I FLAG ~: G? 
1044 ~ IF' A.GE. O IFU = A = IN TF GER F I FI_D ~IDTtl ~ ~ ~ 
1 0 45 • IF A.LT. O ZF'W = -A = ZE RO FILL F IELD WID T H ~ 0 7 
1046 • * o ~· 
1047 ~ •••••••••••••••~ ~ ~•••••~••••••~ ~ ~~ •••••~ ~~ • ~ ••• ~ ~~ •~••~ ~ •••••••~ ~ ~•• • ~ Ol 

A 1 049 I •E F J AN ~n::r 4 IS A .GE. Z t::R O ? ;J ;:' 

~ 0999 
(1 1 0 0 0 
C 1001 
0 10 0 2 
0 10 0 3 
0 100 4 
0 10 05 
01006 
(.) 1 0 0 ;· 
0 1 0 0 8 
:"• 100 '=-' 
0 10 1 0 
0 1 0 1 2 
0 1 0 1:3 
0 1 0 ~ 4 
0 1 0 1 5 
0 1 0 1 6 
c 1 0 1 / 
0 1 0 u:: 
1) 101 '3 
0 1 02 0 
c 1 0 2 1 
:r 1o'=' ·=> ' .... .... 
0 102 3 
0 102 4 
0 10 2 5 
c 10 26 
n 1 o ... ~ • c. ( 

0 102!3 
0 1 0 2 3 
" '') ·~ . , \) ,. • •J .. 

"1"·"~1 ·•· Ll .._. 
.... . o· ... ... 
·. · J. · ~· 
(I 1 0 ·3 21 
(• 1 03 ~ 
0 1 035 
0 1 0 3 6 
0 10 3 7 
0 103 8 
(.) J(J :j ":l 
lj 104(1 
(1 10 ·1 1 
0 l 0 4 2 
--·1u"A '? 
·~· .. ., .... 
[' 1044 
~· 1 u" 4 <:" v • ;..) 

(1 1 04 6 
0 104 / 
f: 1u4 :' 00 0 3 11 

000312 
00 0 313 

001004 
00 0316 
0 56100 

R 
A 1 050 ~ T A I F~ , B YES . ~ TORE ~ ~ I NTEGE R F IE LD WID TH 0 7 (1 105(1 

.. 
- . . 0 • • • 
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000314 001000 A 10~1 J"P. 

CPA 
IAR 
STA 
I.tiR 
Jr1P 

DEF'S 07 010~1' 

07 010~2 
07 01053 
Ol 0 1 054 
0 7 0 1 o. :55 
07 0105 6 

00031:5 000321 R · 
0 00~16 00,211 A 10~2 DEF4 
008317 00:5111 A 10'3 
000320 0'6176 A 10:54 
000321 046147 A 10':5 D£f8 
000322 001000 A 10~6 
000323 002:502 R 

zrs.~,a 
PTrL•B 
Ol'lf 

A NE GATIVE 

LOAD LEADING ZERO riLL COUNT 
D/E /r HAVE A •.• 
EX I T TD OUTPUT NUMERIC FIELD 

• 

10~7 EJEC · 07 0 10~ 7 

10:58 ·········~······~······················································ 07 010~8 10:59 .. • 0 7 01059 
1060 • P R D C E S S D / · [ 0 U T P U T D · E S C R I P T DR S • 07 01060 
1061 • • 07 01061 ' 
10 62 • ( D E D > • C? 0 10 62 
1.063 .. .. 07 01063 
1064 • F'UHCTION: TD PROCESS OUTPUT UNDER THE FO RMAT DESCRIPTORS: SRD~.D • 07 01064 
106:5 !I SREI.I.D • 0 7 -0 1065 
1066 • SRG~.D • 07 0 1 066 
1067 .. • 0 7 0 1 0'67 
1068 • ENTRY: DIRECT F'ROft F'RS • 07 0 1 0 68 
1069 • TO DOUT FOR "D" F'DRftAT DESCRIPTOR !IE 07 01069 
1070 • TO £OUT FOR •t• FORftAT DESCRIPTOR • 07 01 0 70 
1071 • TO EDUT FOR 'G" F'ORI'IAT DESCRIP "fOR _,. 07 0 1071 
1072 ~ S = SC .~LE fACTOR • 07 01 072 
1073 • • 0 7 01 073 
10 7 4 • EXlT : DIRECT TO DEr • 07 01 07 4 
1075 • A = S • 07 0 10 75 
1076 • DEXP c DEXP - S = DECIMAL EXPONENT • 07 0107 , 
10 7 7 • XFL • 1 = EXPDNE"T fiELD fU~G If. 0? 0 1077 
10 7 8 • XF~ • 4 = EXPDHENT F'IELD ~IDTH • 07 0 1078 
1 0 7 9 • I r S • b T • 0 , ,D T = "A X ( 0 , D T - S -t· 1 ) • 0 7 0 1 0 7 9 
1 o 8 o • • o 7 o 1 o e·o 
1081 •••••••••••••••• , •••••••••••••••••••••••• ~·····~······················· 07 01081 . . • • 

000324 R 1083 DOUT £QU • .. . 07 Otn8 3 
000324 R 1084 EOUT EQU I! . ' 07 0108 4 

. . . 10 85 HOVJ~J DtCOUKT ;ET SIGNiriCANT DIGIT COUNT TO D . 0 7 01085 . 
• • 

OOfJ324 
00032~ 

01~0!4 
0560~2 

A 
A 

1086 TZAB · 
' . 

s .DEDtO EXIT IF 1'10 SC~L E F'ACTDR 0 7 0 1 0 9 6 
000326 
000327 
000330 
000331 
000332 
00·0333 
0 ::>0334 
00033~ 
000336 
000337 

0161:5~ A : · 

. 
0 0 0 34·0 
000341 
000342 
0003 4 3 
0 00344 
00034~ 

.. 
000346 
00034 7 
0003:50 

001010 A 
000346 R 
001004 A 
000344 R 
046052 A 
1460:54 A 
005311 A 
001004 l1 
OQ0346 R 

01~1~:5 A 
v :560.,2 A 
001000 · A 
000 3 46 R 
12&0.~g A 
0:560:5 2 A 

. . 
10502:5 A 
Q0551 2 R 
046173 A 

00 03:51 0160:'5 5 A 
O OQ3~2 1461:5 ::i A 
0 00353 0560:55 A 

000~:54 010423 A 
0003 5:5 056174 A 
000356 01615 5 A 
o a o 3 :5 7· o o 1 o o 4 A 
000360 OQ031! R 
0'00361 00101 0 A 
000362 Q.OO:itP R 
00 0363 0160:56 A 
0 0 0 3 6 4 1 4 6 1 !5 5 · A 
00036:5 00~1 11 A 
000366 001002 A 
0003 6 7 000 371 R 
000370 00:5001 A 
000!7 1 0~60:5 6 A 
000372 OHH:55 A 
00 0373 00100 0 ~ 
00037 4 000 3 11 R 

• 

. .. 

i"" . .. . . . . . . . . ; "" .... 
' )1. • I ' 

t ' • • . ··'.· ·· .'~ · - . 
> .: j ·.i: :·: .• ·· 

' . 
• • 

. . .. . 

..- :.. -
• • • ' I ' • 

. . . '. ' . . . . . 

'1 0 88 
10 8'3 
10 90 
1091 

1 c 9~· 

1093 

1 0 94 
109~ 
10 96 

1 o9e 
1099 

1100 

. 
11 0.1 
1102 

11 0.3 

1104 
110, 
110 6 
1107 

1108 
1109 
11 1 0 
1111 

·· · , J.JAN 

INR 
SUB 

. D~R 
J AN 

.. 

MD VIAl 

JMP 

DEOS ~DD 
STA 

Il£010 PU~ HJ 

. . ... 

INR 
SU TBBI 

MD V PAl 

. DA .. I,. 
JAN 

JAZ 

LD A 
SU B 
IAR 
JA P 

TZA 
S TA 
LD A 
JMP 

DE:J:S 

CtiUHTtl 
Dtl . . 

• J • ' · • ,. ~H: o u 
s, t .DUHT 

DEClO 

DTdl 
CIJONTtB 
Ri~D 

• 

XFL•B 
DEXP,StDEXP 

, 

FO!JR•XF'U 

s ,B 
DF.:F 

DEF 

J.lT t~ 
s ,J 

SCALE F'ACTOR IS +. BUMP COUNT 10 D+t 

OK 1r D. GF.:. S 

OTHER!.IISE• GET S SIGNIFICANT DJGITS 

SCALE F'ACTOR lS -. SET COUNT TO DT- S 

ROU"D DECIM ;:: L. F'IEL.n 

'D" AND "E' BOTH HAV E EXPONENT F'lELDS 
SET D~ XP .= DE~P - $ 

EXPONENT FIE LD IS 4 CHARS WID~ 

S .GT. 0 '? 

YES 

SET DT = MAX(OtDT-~+ l> 

EXI"r LIITH A = S 
PRCICESS S 

0 7 01087 

07 01088 
07 01089 
0? 01090 
01 0109~. 

07 0 1092 

07 0 10 93 

07 0 10 94 
07 01095 

Y2 · 0 1 01096 

07 01098 
(; 7 01 09 9 

07 01101) 

(17 01101 
0 7 0110 2 

07 011 03 

07 0 1 10 4 
07 01 10~ 
0 7 011 0 6 
07 0110? 

0? 0 1108 
07 01109 
-~? 011 1(: 
07 0 1111 

1112 EJ EC . 0 7 01112 
1113 •~·••••••••••••••••••.•••••••••••~~•' •••••••••••••••••••••••~••••••••••••• n7 011\3 
111. • • 0? 0 111 4 
111' • P R 0 C E S s ; 0 U T P U T D E S C R 1 P T 0 R < r 0 U ) • 07 0 111~ 
11 1 6 • .. 07 01116 
11.17 • FU~CTIONt TD PROCESS OUTPUT UNDER THE FOR"AT DESCRIPTO R: $RF'!.I.D • 0 7 01117 
11.1& ~ . . • 07 0111 8 
1119 • £~TRY: DIRECT FRO" FRS · • 0 7 01119 
1120 • DEXP • DECli'IAL EXPDNEHT • 0 7 011 20 
1121 • S • $CALt fACTOR • 07 0112t 
1 122 • • 07 01122 

-· 
. . - ------ -·- - -

. . 

. 
' .. . 

' . 

•. . 

.. • 

. . 

. .. 
' 

J 

. . . . . . ., 
· .. . 

• • • 
. . ~~ . .. 

. ., . . . . 
' . ,. . :- ':. .. •. 

• 

' . 

. . 

• . .. 

' ' 

• 

. 
~ . 



' .. .. . ' 

. 
' 

E.e VORTEX LISTJHG ' '.I~RERF' f>RO GRAI't PAGE . 1 4 LISTIHG PAliE ( 885 ) 

' 
1~23 lP. EXIT . : DIRECT TO DEf ~ 0 7 
tl24 ~ · - A = Dt XP : DEXP+S * 07 
•112::1.. • 07 • • 

00037!5 
':'00376 
!)(l0377 
000 4 00 

0 0 0 ~7~ 
016US:S 
1260:5~ 
1260:54 
0::160~2 

1126 
R 1128 
A 1130 
A 1 1 31 
A 11 32 
A 11 33 

-~~····~· ~·····~·-·····~········ ~····~--~~~····· ········~·~····*•••••• * .. rouT ta u ~ 
LDA s ,B 
ADD JJE XP 1B 
ADD D.:l3 
STA COU NT,B 

GET ~: C ALE FACTOR 
ADD UECIM AL EXPONENT 
ADD FR ACTI ONAL fiEl.~ 
STORE AS S IGNifiCANT 
RO UND TO SISNfflCANT 

COUNT 
!tiGil 
DIGIT 

COUN T 
COUNT 

07 
0 7 
0 7 
0 ? 
(17 
0 ? 
G? 

(:0 0 401 
000~02 
0004 0 3 
00040 4 
00040:! 
!JOC406 
G00407 

0')0 410 
000 411 
0004 12 
000413 
000 414 
0004 1!5 
')0041 6 
1)00417 

'J00 4 ZO 
J 00421 
000 4 2 2 
OO'J423 

000 4Z4 
:)0042:5 
(;!)0426 
000427 
-. ~04""0 ..... :,.. ~ 

000431 
!) 00432 
000 433 
'J00 4 3 4 
00043~ 

~~0 436 
OU0 4 37 
'J!J0440 

000441 
OJ0442 
-, 0 0 • , ., j q. , ,. ... ~ 

030 ~44 
0004 4:5 

1 0 ~ 02!5 A 
00!5!512 R 
0 16 0:5:5 A 
1261:=i~ A 
C:l60:5~ A 
001000 A 
000311 R 

OOSOOl A 
056062 ~ 
0!5607~ A 
O::'i 61 1 7 A 
056 14 1 A 
056 155 A 
005 1 01 A 
0!56125 A 

l.P .:S025 A 
0017!5 6 R 
006443 A 
o o!5 367 ~o: 

o 46 n 1 A 
016141 A 
1 4 0 4 23 A 
001002 A 
0 0 !5367 R 
016012 A 
126141 A 
00!5014 A 
01612:5 A 
0!55000 A 
O::'i!500€. A 
0 1 606 2 P. 
0:5:500 3 A 

006010 A 
00707 7 A 
056G53 A 
005101 A 
056125 A 

0!'104 4 6 00::1001 A 
000447 0~615€- A 
000450 056054 A 
')00 451 056 0 22 A 
000~ 5 2 05615 u A 

:J00453 005001 A 
000454 056157 A 

113 4 

11 3::1 
1 136 
1.137 
1 138 

PUSKJ RND 

LDA 
ADD 
'ST A 
JMP 

!'JE XP ,B 
:; ' B 
DEXP ,B 
DEf 

BUMP EXPONENT BY S 

EXIT WITH INTEGER F:ELD WIDTH IN A 

V2 

07 
07 
07 
07 

1 l 3 9 E ,I E C 0 7 
1140 ..................... ~·······~·*·~···~~·······~~ ~~·- ·~··~····~~«•••··~~······ 0? 
1141 • ~ 07 
1142 lll f" 0 R M A T S C A ~l < F' R S ) ll! 0 7 
11q 3 -- .. 07 
1144 • FUNCTION: TO SC AM AND DECODE A FORMAT CH ARA CTER STRING * 0 7 
114~ lll * 07 
1146 • ENT RY: NO SPE CIAL CONDITIONS * 07 
11 47 * * C? 
1148 • EXIT : FDLKEY ~ CONVER S ION CODE ID KEY * ~7 
1 149 * TO DES CRIPT OR PR3CES SOR FO R HI X/ T CNO DnTA XF' ER ~RO M LI S T > * 0~ 
11~0 !!' TO DESCRIPTOR F' ROCESSOR rO R DTH ::R:; IF' LIST NO T E >~HAUSTED * ~·7 
11~1 ~ OT HE R~ IS ~ EXIT TO YSfb RTIO THRU GNL V2~ 07 
1152 ~ • 07 
11 53 !« ERR 0 R S: E R 1 0 tl INVAlID F 0 R MAT ST RING * 0 7 
1154 • * 07 
1155 ~ ••••••~•••••~~ .. ~~••••• ******** ~*w~•••w ~ •• ~,~••~ •~•••••~~* ~*****~~~•••• 07 
11~7 ········~·~·····~ 07 1158 * !NITIAL ENT RY * 07 
115 9 ········ ~~···· · ·· J? 11 6 0 FR S ZAB . FRP T C L ~A R FORM AT STRING POINTER 07 

1161 
11 6.2 
1 163 
1164 
1165 
1 ·r 66 
1 1 67 

1168 

1169 
1170 
1 1 7 1 
1172 
1 • ..,...., 

~ r .:> 
1 174 
117~ 

STA 
... -A ,;.I 

STA 
S TA 
IN CR 
STA 
PUSHJ 

BT 

••w.••••••!llll'-ll!ll 
lll • (• EN TF\Y ll 
!l! ll!f;f; ··· ~lr. ll *. llll!ll 

F'R S2 ! tiR 
LDA 
~U B 
JAP 

GSRP C+le ~ 
:... I S TF'L,B 
rARLV ,B 

1 

• • 
AR S T+L P, ERl 

1176 LDR ~ GPA R'B 
1 1 7 7 · A D D i" :) ~ L V , B 

CLEAR 
CL EIW 
~L r-~·· c;. 1 ... r_r l . .. 

CLEA R 

LEVEL 2 GROUP REPEAT COUNT 
LIST Dn TA XF ~ R FLAG 
' ( ' Gku UP LEVEL COUNT 
S C: ALE FACTOR 

SET INITIA L ' < ' REP EAT 
INP UT NON - BLANK FDRMAf 

COUN T TO 1 
C tJ "' 1<· ,., f'· .,. E R 

I, 1"1 • • I i -' I , 

1/ 1 :S: : FORMAT CH AR ~lO T ' ( ' 

P. UI'1P ' (' L~VE!_ 

ER ROR 1/ MO R ~ THAN 3 . ( . L E 'J 10: 1.. S I 

1178 · r~ X P O!NT X AT GRCUP REPE~T COUNT 
1179 LDR R ~ E GET REP EA T COU NT 

\12 

I 

11SO STA D•X STORE I N DYN~ M I C GROUP REP EAT COUN T TABLE 
11 8 1 STA GSR PC-GDRPC tX STC~ E IN S TATIC GROUP ~EPE ~ l SOUN T TABLE 
1 1 :12 :. n A F R P T , B G £ T F 3 R MAT C ·; :':: R ACT E R P 0 I N T ~ R 
1183 ST A sr·RPT-GDRP C, X SA VE IN G~CU P TABLE 
1184 ~· ~ •••• ~~=• •~ ~ - ~ ~ z~ •~~•••~•••~~ 
1 18~ ~ INPUT NEXT FI CLD DESCRIPTO R • 
118G ~-~•--••~~ ~· ••••~ ~ ~ ~ -• ~ • .,~*-li!F. liY.!F. 

1 188 ~ ~~··· ·· ~ ~··· ··~ ~ · ~· ···· !Ill~ -·~·· ··~~··· ~~ ~~*·~··~· 
1 1 8 3 • ENABLE A L f l B L f t N K / tl U 1•1 / ' , ' / ' < ' / ' - ' .-' ' ' • I ' ) ' / ' / ' / ~ 

1190 ·· ~ ······ 7 ~ --~~ ~ ~~~····~·~····~~ ~ ~~····· ~~ ~~··· ~~ 
1 1 '3 1 

11 92 
119 3 
1194 
1 1 9 3 

1196 
1 1 ~ 7' 
1198 
1199 FR S 10 

LD RI 

STA 
ZA13 

STA 
s T r~ 
;" T !i 
·,, ~ B 

,....,,. .. ... 
'·' ( I.J I t 

CVFL ,B 

~ ,-. F . ~ ... 

i.1 ' B 
C ~ Fl ,B 

QFL ,B 
c:- r: Ft ...... -·· -

SET REPEAT C ~U NT TO 1 
r:• t:'AR ·-c· L - .: '"1' 0R t:'LAG - .... - ~ ... i:.. ' H ..... ' 

C L E A R F R A C i 1 ::J i~ A I . F l E l. D W I D T H 
CLE AR ' liE ' F ' . ~S 

C L I::~R O.UOT E FLAG 
CLEAr<: SIGii r!..J;G 

V2 
V2 
\/2 
'¥' 2 

V2 

(: 7 

117 ·.. . 
07 
07 
07 
07 
07 

C7 

f l ..,. 
' I 

(J7 
0 7 . ' ,, 7 · .. · . 
"7 .· . ,., ·-
l1 l 
07 

fl 7 • • 
07 
rr 7 
" ' 
il7 
(1 7 . . 
,. 7 ,J 
" ., 
1,1 l 

07 
07 ., 
u / 
I' 7 , I ,• 

,-, -;• ,. ' 
(• . .., 
, · I 

07 
•• '? 
IJ I 

0 7 

0 
., 
l 

0;' 

I i ~ • ,.. .. 
iJ t' . . 
!J • , 

o tt c3 
0 112<1 
0 11 25 
0 11 26 
01128 
0 11 3 0 
0 1 1 3 1 
0 11 32 
0113 3 
0 11 3 4 

0 11 35 
0 11 36 
0 1 1 3 7 
0 11 3 8 

0 113 ';) 
01140 
0 11 4 1 
0 114 2 
011 4 3 
0 11 4 4 
01145 
0 11 4 6 
0114 7 
0114 :3 
0114 9 
0 115 0 
0 1 1 51 
0 1 1 5 2 
0 1 1 5 3 
01 154 
0 11 5 5 
0 115 7 
0 1 1 5 :3 
0115'31 
0 116 (: 

0 1 1 6 1 
01!6 2 
0 i i b 3 
0 11 6 4 
01 1 6~ 
(11 166 
01 16 7 

"'16"' v 1 . 0 

01169 
01170 
0 11 71 
0 11 72 
0 11 7 3 
01 17·1 
0 1 17 5 

c 1 17 6 
0 117 7 
0 117 !3 
0 11 79 
01180 
0 1 1 8 1 
01 .,., .... 

.L O C. 

0 1 1 8 3 
J 118 t; 
0 1 1 8 5 
0 1 1 8 6 
1-) 1 1 C• •:"I 

.A..L 'J'.J 

0 118 ') 
0 11 90 
0 1 1 9 1 

" 1 " ,., "' • I ,l_?L.. 

··· '1 "' '"" ••• .:. :J •J 

J 119 <! 
~! 11 )5 

0 119•::. 
01 19 ? 
0 1 19 8 
0 ~. 19 ':1 

120 0 P ··~ ... J u .,), t INPUT NOH - ~LA NK F'ORMAT CHARACTER ' Y2 C7 0 !20 0 
000455 
000456 
000 4 57 
000460 
000461 

105025 A 
001756 R 
156053 !l 
001010 A 
00~367 p 

1201 
1202 

--- - ----- --·- -· 

CV FL, B 
t'Rl 

u. -· ----· -·-- •• 

CHECK 
ER ~ !Jf;: 

V~l L IDITY OF' CHAt<; 
1 ·· I ll r:-.-"L FC ,.' t' "' T I , - t • •.l M , 1\ • , -. 

. .. . ... - .. .. .. .. .. - - .. ..-.. --

CHAR / 
0 1 20 1 
0 120 2 



.. 

E.2 VORTE X L tS TING 

1203 
1204 
12 05 

0 00462 016065 A 1206 
0004 63 006402 A 1207 
OOC46 4 0004:53 R 
000465 006403 A 12 0S 
oo·046c ooo424 R 
000467 006412 A 12 03 
000 4 70 000511 R 
000471 00640 4 A 121 0 
00 0472 00056 / R 
0004 73 0064 1 3 A 1 2 11 
000474 001023 R 
00047 ~ 00640~ A 121 2 
000476 000574 R 
000477 006400 A 1213 
'JCO !:SOO 00063::5 R 
000 :501 0461:50 A 1214 

1 21!5 
00 0:502 010460 A 
000 :503 0:5612:5 A 
000 ~04 0:56171 A 1216 

1217 
:J0 0:50::5 010424 A 
000 :506 0::560 6 1 A 
000 ~07 001000 A 121 8 
000 ~10 0 0100 1 R 

1219 
1220 
12 2 1 

0005 11 016 012 A 1222 
0005 12 126141 A 1223 
OOC513 00:50l •t A 1224 

000514 01~000 A 
000 515 
1)005 16 
000 517 
(100 520 

A 
A 
A 

0053 11 
055000 
00 1 016 
000563 R 

000511 016141 A 
:JOO:S C:2 00::5 311 A 

1 ·:1 ·=· "" ,_ ... tJ 

1226 

12 27 

000523 05614! A 
00052 4 001016 A 1228 
Q00 52 5 001 027 R 

0005 26 0~500 1 A 
000 :5 27 0;::,~ 061 A 

000 :530 10:5 0 25 A 
800:5 31 001 ·~47 R 

000~ 32 016113 A 
0 00::!33 14611:5 A 
C. 'l 0 :5 3 4 0:56113 A 

122 9 
12 30 
12.31 
1232 

1233 

1 234 

12 3 ~ 
000~3 ::5 0 1611 1 A 
u oo:536 126115 A 
000~37 056114 A 

1236 
·:; :J 0 !5 4 0 I 0 5 0 2 5 A 
000 :541 00!5167 R 
000!542 0 16117 0 123 7 
0005 43 001010 ~ 1238 
0005 44 005867 R 

Q005 45 00500 1 A 
0005 46 056117 A 
0 00547 0 3 60 12 A 
000550 005 1tl 4 A 
0 005 51 046141 A 
QJ Q552 015006 A 
00055~ 055000 A 
0 00554 0 1 5007 A 
OOC555 001.1) 10 P. 
0 00556 000563 ~ 
0 00557 046141 A 
000560 · 005144 A 
00056 f 0 15006 A 
00155 62 0550 00 A 
000563 0150 0 ~ A 
00 0564 056062 A 
OOO::J6~ 001000 A 
000566 000441 R 

' 

0 0 0 5 6 7. 0 4 6 1 S 7 .. A . 

• 

1239 

. 
1 2 40 
1241 
12 42 
1243 
1 2 'H 
1 245 
1 2 4 6 

1247 
1 2 4 S 
124 9 
1 250 
1251 
1 252 
1 253 

12 5 4 
1 255 
1 256 
12 57 
1258 

YtRERF PROGRAM PAGE LISTI~G PAGE < 

ll!lr-«••••••••• • 
liE TEST CHAR • 
••••••• :lli. )f.lllllll! 

LDA 
l!T 

BT 

ET 

BT 

BT 

ET 

INR 
I•ICVPAB 

F CIHl[, B 
ASET +CMtFRSlO 

A!ET+LPtF"RS2 

REL OAD FOR MAT CHARA CTER COD E 
TEST !="O R 1

•
1 

TE 'S T FOR 1
( ' 

ASET+RP,FRS1!5 TEST FO R" ) ' 

~SET +MN•FRS20 TEST fOR • - • 

A ~ ET+SL•FRS70 TE ST fOR . / . 
I 

ASE r+NM,FRSZ~ TEST FOR NUMERIC 

ASET +AL1FRSJ~ TEST FOR ALPH A 

QfL,B 11US T BE QUOTE . SET F' LAG 
ER1~•N SET FIELD WIDTH TO MAX INTEG ER 

S T A IJ T' B 
MOV PAB E TGHT,f'DLKEY LD nD 'H" n:;:sCR IPTO R KEY 

J MP 

llfii!W.IItlllll!lii!I!Mll!!t!lll!l! 

lll ')' I NPU T ll! 

··~·······!f!·· FRS: 15 LDA 
ADD 
TAX 
D A;< 

JAI'IZ 

DA 2 

.· 

F'RS60 

AGPA R,B 
PARLV,B 

0 

FRS 19 

PARL V · 

·- .... "' ... 5 .. ' > ~ 

EXIT 

• 

POI NT X AT ' ( 1 GROU P REPEAT COUNT 
»EI:R r MEN T ~YNAMIC ' ( 1 REPEAT COU NT 

IS ' ( ' Gi<:O !JP FINIS HE D? 

v e:·s . n E cREM E NT I ( I LEvE L 

• 

CONTINUE SC~N IF NOT LAST 
' 

I ' I , 

............. ,.. .... !f! .. ~~~······ 
ll! P R 0 C E S $ R I G H T M 0 S T ' )' ' lf. 

·······!1!~···!1!·- ~ · ~ ···,.~·· Z rd3 F" D L K E''t' DI SnBLE PXF r·10DE TF.:ST 

P US HJ 
' 

SU TBBB 

• 

ADB BB 

PLISHJ 

LDA 
J(.;Z 

Zf!B 

LDX 
IXR I XR 

ItlR 
LDA 
S T 1:~ 

LD~ 
JAZ 

It!R 
I ::< R 
LDA 
STA 

FRS19 LDA 
STA 
J 11 p 

• 

I(J!lf.liiJilllllf!II JJ. !I!llllllllf 

• '_f HiP :_n ll 
llll:!ll!llflii···:F.!I!llllllllf 
FRS 2 0 I:~ R 

PUSH J 

C:NL GET ADD RE SS QF NEXT LIST IT EM 

I TE:I'IADs ITMINC• I TEi•1f.lD REINITIALIZE LIST CO NTROL 

I TEM ~C,I 'f MINC,ITEM~C 
• 

~C:L RE CYCl E LOGICAL BU FfE R 

LlS TfL,B 
E R1 

LIS TF'L 

ER ROR 1/ NO DA TA X ~' ER DESC RIP TORS I 

CL EAR LIST DATA XFER FL AG 

POI NT X AT' ( ' LEVE L 1 
rARLV,B AL SO LE VEL COU NTER 
G:S:RPC- GDR.PC•X 
J • X RELOAD LEVEL 1 DYNAPIIC REPE AT COUNT 
G:S: RPC-GDRPC+l, X 
FRS 19 I S Tr! ER E A 21'1I1 LEVE L ·~ 

GSRPC -GD RPC,)( 
'"\ .. I 

t• ' (' 
GrRPT-GD~PC ,X 
FRPT ,B 
F'R ~ ~ 

~G FL,B 

n : r 

YE S 
US r: ::Ot·lD ' ( • I.. F.: VEL 

GE T S 'fATIC REPEAT COUHT 
RE I.O AD DYNAMIC R~ PEA T COUNT 

BA CK UP SCAN TO '(' 
RE SU ME SCAli nf TER (CRR ESPONDING 

S ET S IGN FL ~(i 
INPUT ~ON-BL A NK FO lLO WING ~ - · 

. .... -

. ( . 

,836 ) 

07 
07 
07 
07 
07 

0 120 3 
0 1204 
0 1 205 
01206 
0 1207 

07 01208 

07 01209 

07 01'2 10 

07 012 1 1 

07 0 12 12 

Oi' 012 1 3 

07 01214 
07 0 1 215 

V2 07 012 16 
07 \1 1217 

07 0 121 8 

07 
07 
07 
,; 7 

' ' : ·, / 
llr,;l I' 

1 •• 7 .. . 
. 7 I) •. 

07 

., 7 
I.J ' 

0 1 2 1 9 
01220 
01221 
01222 
0122 :3 
01224 
01225 

0 1 22G 

01227 

07 0 1 228 

07 
C7 
f'.7 
07 

01229 
01230 
0 1 -::o.-:.• ,_ ..., .. 
U• 1 ':> .., ·:;, 

~~ ·-

Y2 07 01233 

\12 

Y2 

Ol 0 1 235 

Cl? 0123~ 

07 01237 
(:1 01238 

07 0 1~·':'·:) ........ ._, ~ 

07 01240 
i.l7 012.11 
87 01242 
e7 01243 
07 (1124!l 
0? 1)1245 
0 7 0 1246 

07 01247 
07 01248 
07 01249 
07 012~0 
n.~· 01251 
0 7 0 1 252 
f; 7 01 2 5 3 

(' 7 01254 
o:.·· n 12s5 
r; "/ c • 

C? 
(: 7 

01256 
01257 
01258 

• 
I • 

-• 

i 
• 

' 
•j 

' 



0 

I 

r • 0 

' 

E. 2 YORT£~ LISTIHG 

000 :57'0 
000 ~71 
·:; 0 D :172 
!1 00~73 

Jo:5oe:~ A 
001?~6 R 
0 0644 5 A 
00536 ~7 R 

12 ~9 

1260 
1 2 6 1 
1 262 
1263 

. 
Yt RERF" 

BT AR ST+NM,f:Rl 

········~··········~·· • NUMERIC CH AR IN PUT • ......... . ......... ~~~··· 
F"R S 25 PUSHJ I ~F 

PRO GRAt1 PAG E 16 LI ST ING PA GE < 

ER ROR 1 / NOT NUMERI C I 

IN PUT NUMERI C FO RM AT FIELD 
oco =s74 10502:5 A 
00057 5 Q0172 2 R 
C~ 0:576 0061~0 A 1264 
000 ~77 0002 1 1 A 
~006 0 0 0 01 0 1 0 A 126~ 
00060 1 00:5 :::: 67 R 
0~060 2 01606~ A 12 6 6 
000603 006447 A 12 6 7 
0006 04 0006 ~ 2 R 

ANAl 

JAZ 

LDA 
BT 

021 1 EN f"iBL F. I P ' / ' ( ' /A LP HA 

ER 1 ERROR 1/ I LLrGAL T E~M IN A TOR / 

FCODE: •B 
AR S T+P S 1FRS JO TE ST IF TERMI N~T OR I$ •p• 

0006 0:5 
0~ 0 6 06 
000607 
':1006 1 0 
0

~ !:106 11 
'Hi06 12 
')006 13 
O!l 0614 
0 0061:5 
0006 16 
:)006 17 
':lC06 20 
000621 

0461~6 A 
0 16126 A 
.0361:57 A 
00 1040 A 
OOO E\ 14 R 
00~211 A 
OO:illl A 
0 :561:5:5 A 
0060 1 0 A 
000041 A 
05 6 0 :53 A 
00 1 000 A 
0 004 53 R 

1268 
1269 
1270 
1271 
1272 
1 273 
1 274 

12 7 :5 
1 276 
12 77 
1 278 

1279 
1280 

·················~······*••• • DESCRIPTOR HA : • p • FI ELD • 
~ ~ ·····~··········~····~···· ItlR SCF, B 

LD A NF"Fo B 
LDX SGF'L ,B 
j >: z ~ -;· 4 

CPA 
IAR 
STA 
L DA I · 

STA 
JM::' 

s ,n 
i~ 4 1 

CVF' L 1B 
fR S !O 

SET :"; CALE FACT OR FL ;'.l G 
~ET S CALE FACT OR AF S V~LUE 
GET S I GN F" LA G I N X 

NEGA TE A It S I GN FLAG SET 

LOAt SCALE FAC TOR S 

EN ABLE ONLY NU MCRIC / ALPHA 

IN A 

1281 ............................... . 
1 282 ~NUMERI C· NOT SCA LE rA CT OR :« 
1283 ··~·~•**~~······~······· ·· ···~ 128 4 F R$ 30 TNZA B SGFL ,ERI ERROR 1 1 • -• PR EC EDES REPEAT COUN T I 

00 0622 016 1 :57 A 
0 00623 0 0101 6 :') 
0006 24 0053 6 7 R 

000;£, 25 0 161 2 6 A 
00 0 6 26 0 ~61 2 !5 ~ 
:) 0062 7 0 :56171 A 
~o oo630 0 1606.~ A 
000 631 006403 q 
OO C632 0 004 2 4 R 
000633 006440 ~ 

:j0063 4 005 367 R 

1 2 8 5 

1 286 
123? 
1 288 

1 289 

MOIJ FAB 

STA 
LD A 
B r 
"" •r !"..• I 

NFF" 1R 

~IT • E 
F CrJr: E:, J 
_.,-E l. L 0 rF.·s-:> .,:::; + . ' ... \;... 

ARST + AL , ER1 

1~9 0 
1291 

-~~····~ ~~ ~~···~~~#.~~···~ 
• ALPHABETIC CHAR I NPUT • 

1292 
129 3 
1294 
1 29~ 

~-~·~···~~~······· ·! ····~~ 
0 0 063!5 R 

•)00 6 3 5 016064 A 
F"R ~ 3~ EQU ~ : 

LDA F" CI·H~R,B 
I FF" !iLl C 

1 2C)6 
12 9 7 
1 298 

Gr.JfiJ 
I F 1 
om: 

1 29 9 NV2NUC 
~~06 36 00603C A 130 0 LD XI 
0 00637 000012 A 
00 0640 00 614~ A 13 0 1 FRSLl 
':'!J 064l 001040:: R 

" '' "E o;) !_; "' 

0006rt 2 001 0 10 A 130 2 
!."00 643 0006 :51 R 

JAZ 

0 ':1064 4 0 0!040 A 
O!J 064 5 00:5367 R 

1303 IFF" 
13 0 4 GDTO 
1:30~ I FT 
1306 G:JTO 
1 307 NV ~N UC t.:r.m T 
1 ~03 °"7. - .j ( '\ . 

1309 GOTll 
1 31'J 'to'IINUC .:;.; NT 
1 31 1 J ~·~ Z 
131 2 Wv'2NUC C[l l'i7 

~ 006 46 ~0 ~ 344 A 1313 D ~ R 
0006 47 0 010 0 0 A 1 314 JMP 
0 00 6 50 0 00 6 4 0 R 

1 31!5 
1 316 
1 3 17 
1 318 
13 19 F' RS3 9 
1 320 
1 32 1 NV2NUC 

000 65 1 ~ 1322 FR S 40 
13 23 
1324 
1 325 
1326 
1 327 ~IV 2 NUC 

00 06~1 0050 11 A 1 328 

IF F 
Gr. TO 
JFr 
G:.J T O 
OME 
J ii p 
ce rn 
~ Q :_t 
IF F" 
G!JTO 
IF T 
0 r• ,. •• i'-

COIH 
TXA 

NV2tWC 
, 0 . , I 
'I • 

il AP,VSSTO 

rRs c w;, x 

FRS4 0 

NU C 
fo, I/ 2 NUC 
.. I • 't l • 

VI IN UC 

•• '·' -, .... u c ,.,. ... , ~ 

FRS L 1 

NUC 
• ••• ? . .. u c , I 'I '- l ~i 

V I I 
:oiV2 NUC 
!·l AP , V$ST3 
c-pl 

• 
li u c 
N'v' 2 NUC 
V I I 
NAP ,Y$ ST3 

LOAD RE~EAT COUNT 

AL SO AS FI ELD WIDTH FOR H/X 

TEST FOR . ( . 
' 

E ~ R"'~· 1 ' 1"'"'"'1""'..,.0'"' "· ..., . . r ' · " .. , n n 1 "- NOT AL ? HH I 

GET F O RM ~T D(SCR IP lDR CH AR ACTE R 

SE T EXEC ST AT E TO DO 

GET TA BLE COUNT IN X 

MATCH ? 

ER ROP 1/ JL LE GAL F CRMAT CHAR I 

DR !JP "TABL E C O:J~lT 
A ND C ONTIN U~ S8 MPARI SO N 

SE T E~E C ST~fE TO 11N 

S E T F X [ (': STAT~ T 0 li I~ 

- -·-----·-·· ... -···~ ·--- ·--------·- ., --- --- -·- ·.. .. - . -·--· ........ __._ ··- - -~ -- _. _ .. ·--·- ._ ... -· . 

887 ) 

V2 

V2 

V2 

V2 

V2 
V2 

FG 
FG 
F G 

V2 
FG 

V2 

I I "'• v ;;:. 

F G 
F G 
FG 
FG 
F G 

•v• 2 

FG 
t'" ,
oi.l 

t .I '""'• vc. 
FG 

t I "'• v-c. 

FG 
fG 
FG 
FG 

V2 

07 

07 
07 
(: 7 . ~ u ... 

0 125 9 

0 126 0 
0126 1 
0 1262 
01263 

07 0 1264 

0 7 0 12 65 

(17 0 1 266 
07 0 1 26 7 

07 
0 7 
0 7 
07 
0 7 
0? 
0 ? 

07 
0 7 
0 7 
0 7 

0 7 
l·o 7 

0 ' 

0 126 8 
0126':~ 
01 -::> '7 (1 .... , . 
0 12 7 1 
012?2 
0127 3 
0 1271 

01 -:>'?"" 
... ' ,J 

0 127 ('~ 
0127 ? 
n 1~o7o:. 
'J ._ ·- · 

01 ~ '?·::1 ... ' ., 
0 1280 

0 7 01 2 8 1 
0 7 0128 2 
0 7 0128 3 
07 0 12 8 4 

0? 
" ~ '·' ,.. 
c 7 .J .. 

,·, ~ 
v/ 
('"; ., 
'·' I 
07 
0 7 
07 
07 
(, 7 
.... .., 
·-~ / 

0 7 
07 
r 7 

.. .. , '-' ,. 
!J ? 

0 7 
0? 
f ' 7 \,4 ,. 

C? 
•· 7 
~' ( 

0 7 ... .... lJ ,r 

0 7 
• 0 

0 7 

0 123E. 
" l~ r~~ •.) c. eo r 
0 1288 

0 12'90 
0 1 2 9 1 
0 • •:o 9 'j ..... .... 
01 2 9 3 
0 12 94 
0 129 5 
0 12 96 
0 129 7 
0 12'38 
1) 12 99 
0 130 1~ 

o t :~:ot 

0 1 302 

0130 3 
':1 130 ~ 
" 1~ 0"' L) ..:· ... . 

ol • -~· 0 , 
.1. -..1 r"J 

··· • '='o ~· •J .. _, . 

0130 :::: 

0 '"'0 0 .. . _. ... 
1) 1 :::: 1 (I 
•J 1 3 1 1 

C -, .... 1 .-. 1 •') - ' .) .;. . ... 
3 7 0 13 14 
,, .., ,, ; 
r . .., 
; _I ' 
[• 7 

• 0 

07 
07 

. 1 .... t IJ .j ~) 

0 131 (0
• 

(! 1 31 7 
(I 1 3 u:: 
0 1 3 1 9 

V2 0 7 
F G ~· -; 

r,·,-J? (• 
t.,; .1. ..J L. ' 

0 1 ::::21 
0132~ 
0 1323 
1) 1 ~:24 
01 32 'J 
0 13 26 
01327 
013 2 8 

V2 
FG 
FG 
FG 

V2 
F"G 

'•' 2 

(17 
07 
1) 7 
0 7 
(\ ., 
' ' 



·-

E.2 YORTEX LISTING 

0 00652 056061 A 

. ' , 

YtRERF PROGRAM PAGE 17 

S TA FDL KEY•B SAVE 

·····························~··· • SCAN BE YO ND DESCRIPTOR LETTER • 
· ~ ······~·~····· ~ ················ 

AS DE ~CRIPTDR KEY 

LISTING PAGE < 

1329 
133 0 
1331 
1332 
1333 TZAB SCF,FRS4S DOES DESCRIPTOR HAVE A SCALE F~CTOR 1 

0 00653 0161:56 A 
000 654 00101 0 A 
0(} 0 6 55 00 0 6 62 R 
0006 56 0 1 6 061 A 1334 
000 657 14 0 423 A 133~ 
0006 6 0 00 100 Z A 1 33 6 
0006 €.1 0 0 5 3 6 7 R 
~00 6 6 2 0 160 61 A 1 3 37 FR S 4~ 
0006 63 140424 A 1 3 38 
0 0 0664 0 01 0 04 A 1 3 39 
00 0 6 6:5 0 00 6 75 R 
0 00666 14 0 42 2 A 1340 
000€. 6 7 0010 1 6 A 1 3 41 
000 67 0 0 01001 R 

LDA 
SUB 
JA P 

LDA 
S UB 
.JAN 

SU B 
JAN Z 

FDLKEY•B 
fO UR 
ER1 

F'DLKEY,B 
EIGHT 
F RS 46 

TWO 
F'R ~ 6 0 

YE~ 

ER ROR 1/ ILLEGAL SC AL E fACT OR I 

SCAN FINISHED FOR H/ X 

988) 

07 01 3 29 
07. 0 1330 
0 7 0 1 3 31 
0 7 01 332 
0 7 01 333 

0 ? 013 3 4 
07 0 1335 
07 01 '336 

07 0 1337 
0 7 01 3 3 8 
0 ? 01 339 

07 0 1 3 4 0 
0 7 0 13 41 

OJ06 71 0 16125 A 1 3 42 
00 06 72 140 4 22 A 1 3 4 3 
~0 0 6 73 00 1 002 A 1 344 
00067 4 0 0:5 3 6 7 R 

LDA 
SU B 
JM' 

R,E 
rwo 
!=: R1 ER ROR 1 / • T• DE SCRIPTOR HAS REPEAT COUN T 

0 7 01 3 42 
07 01343 
G? 0 1 344 

134' FRS46 PU SHJ INF INP UT NON-BLANK FO RMAT CHARA CTER Y2 0 7 0 1 3 45 
0 006?::; 10:502:5 A 
00 0676 0 017~6 R 
0 00677 0 06445 A 
0007 00 00.53 £! 7 R 

1346 BT 

P US HJ 

ARST+NM,ER1 

IF F 

ERROR 1/ NON-NUM AFTER DES CR IPTOR LETTER I 0 7 0 1 3 46 

i347 

1·348 
1 3 4 9 
135 0 

1351 
1352 
1353 

1354 
1355 
. 
1356 

LDA 
ST A 
JA Z 

LDA 
su n 

.• . .. J At'l 
. 

. .,SUB 
..iA N 

Ji1P 

•. .. 

NF F,B 
w,!: 
ER l 

f'DLK EY• B 
FOUR 
·- C' <" 4 7 . ., .,). . 

FO UR . 
F' RSS O 

F' RSE.O 

. ' . 

IN PU T NUMERIC FIELD 

LO AD FIELD WIDTH W 
ER ROR 1/ ZE RO FIE LD WIDTH I 

CON TINUE S:AN FOR DIE/ FIG 

NO FRACTION AL D FI EL D FOR I l L/A 

SC nN FINISH ED FOR T 
' . 

00 0 7 Q1 
0 00702 
0 00703 
000 704 
00 07 05 
000706 
0007 07 
0 00710 
00 0711 
:J007 12 
0007 1 3 
0007 14 
000 715 
0 00716 
0007 1 7 
0007 20 
0007 21 
0007 22 

10:5 0 ~5 A 
0 01722 R 
0 1 6 126 A 
05 6 17 0 A 
00 1 0 1 0 A 
0053 6 7 R 
0 1 60 61 A 
1 4 0 4·2 3 A 
001004 A 
00 0 72 0 R 
14 0 42 3 A 
001 0 04 A 
OQ 07 33 ~ 
OOlQO!J A 
00 10 0. 1 R 
0 16 0 6~ A 
0064 5 0 A 
0053€. 7 R 

1357 FRS47 LD A 
135 2 BT . 

F' i":O DE•• 
ARST +PT•ERl ER ROR 1/ TE RM I NA TOR NOT '.' I 

000 72 :3 1(15 0 25 A 
0007 2:4 C0 1 756 R 
00072 5 0064 4 5 A 
0007 2 6 005367 R 

000 727 
0 00 73 0 
0 0 07 3 1 
"100 ... ""' .... . ( ..:. c. 

1 05 025 (4 

001 7 22 R 
0 1 6 1 2:6 A 
O:S6 0 54 A 

13 59 

1 360 

1361 

1 3 6 2 
1 363 
1 3 64 
1365 
13€. 6 
1 3 6 7 

0007 33 10 5 0 25 A 
0007 34 001 44 7 R 
000 73~ 046 117 A 1368 

1 3 63 
000 73 6 01 6 170 A 
0007 3 ? Q56 171 A 

1370 
00(: 74 0 01 6. 054 A 
000 ?4 ! 056056 A 

0007 4 2 
0007 4 3 
.:. 007 44 
0 0 07 4:5 
')007 46 
0 00 7 47 
0 007 5 0 
0007 51 
0 0 07 52 
!)00 75 3 
0 0 0 754 
00075 5 
0 007 5 6 
0007 5 7 

00 0 7 60 
0 0 07 61 
0 0 0762 
000 763 
0007 64 
0007 6 5 

0050 01 A 
0 :560 0 3 A 
0560 04 A 
0 5600 ~ A 
0 5 60 0 6 ::::; 
O !i bO l: :~ A 
G5 60 5 5 A 
0 :5 6 1 00 A 
0 5 6 147 A 
0 56 157 A 
0 56 17 8 A 
056 174 A 
C561 76 ~l 
o:;G lG E. A 

1371 

1372 
1 3 7 3 
1374 
137 :5 
1 3 76 
1 3 77. 
1 3 78 
1379 
138 0 
1 3 81 
1 3 8 2 
1 3 8 3 
1 3 84 

01 6 00 2 A 
0 5 6021 A 
01 60 61 A 1 3 85 
140 46 5 A 1336 
00 1 0 0 2 A 1 387 
0 0 1.0.01 ·R · 

1 .-. <::· .;:. 
.,:. ~~ ·.~ 

P! I <:' HJ .. ~ 

:BT 

PU~ HJ 

f ~J L-
4 I I I 

AR~T +NM,ER1 

' r"' • • 
. . 

L DA 1-!r:" F',ll 

INP UT NON -·B LA !iK FO R~A'f CHARA CT ER 

ERRO R 1/ NON-NU ME RI C AFT ER L~TlER I 

INPUT NUMERI C fiE LD 

STA DJ E S T D~ E D EC I M~L F I ELD ~ ! DT H D 

········· ~····~~··*············~ .. M DESCRI PT OR RE QUIRES LIST ITEM * 
••*••••· .. ~··---- ~~ --~~············· F'R S ~O PU S HJ GN L GET ADtRE SS Of NE XT ~ IST I TE~/ EXIT 

• 

INR 
l'lll VB A B 

L I STfL•B 
~~ J W T 

~IOV BAB D'DT 

ZAB 

ST A 
STA 
S T ~~ 
S T A 
ST A 
STA 
ST A 
ST A 
STA 
ST H 

. . S T A 

,• 

, S TA 
~l D'VB~B 

• 

A CC 

PT FL , B 
:~ G F" I. , B 
XFL ,B 
XF W•B 
ZFW ,B 
.. . - ~ •. 1 B : ~ ~ •. !I 

ABSC B.ASCB 

LDA >T.JLK EYtB 
SU B >IV E 
~· A P r- RS G 0 

··~~---~·~··~·*• •*•••• 

S ET LI ST FLAG 
S ET :.n=~J 

S ET DT= D 

CLE RR AC CUMUL ATOR ACC 

CLEA R '*' F'L :iG 
CLEA R DE CIMAL E X PO ~E NT 
CL~A R I NTE CER FIE LD WIDTH 
CLE AR I. I r~AG 
C L F. A R S I G N i"'t. A G 
CL~ AR EXP O NE~T F IELD FLAG 
SET EXPO NE NT F I ELD WID TH TD 
C L l A .~ ZER O ri LL FI ELD WIDT H 
C L Z AR TE R ~ I N~T I N G · DI GI T 
SET ~ C E TO EUr FER 

ZERO 

EXt l ON NON -NU MERI C DE SCRIPTOR 

• 

... 2 0 7 0 1347 

'V2 

G7 0 1 3 4 8 
0 7 0. 1 3 4 9 
() 7 013:50 

0 7 01 35 1 
0 7 013:5 2 
')7 0 135'3 

0 7 0135 4 
07 01355 

G? 0 1356 

07 01357 
07 0 1 3 5 8 

07 

,-. ... 
"" 0 136 Cr 

ve. 07 0 1 3t.. ! 

"' 2 

'.'2 

0 7 0 1362 
07 0 1363 
fl? 0 1 86·~ 
07 0 1365 
0 7 01 3 610=, 
0 7 0 1 367 

07 01 368 
::• 7 01 3 69 

07 0 1370 

!J7 0 1 37 1 

07 
0 7 ..... . , 
'J I 

C? 
0 7 
0 7 
0 7 
('7 
0 . .., 
" ~ 

0 '? ,. 
07 
07 
07 

.-. ~ 

._; " 
:'17 . . 
0 7 

0 • '='7~ 
~ w,•-

0 1 373 
0 1 3 74 
01 37~ 
0 1 37 6 
0 1377 
0 1 37 8 
0 1 ..... ..., -' .;, , *:1 
0 1 :380 
0 1 38 1 
01382 
01383 
0 1 3 8 ... 

0 1 3 8 '5 
(113 8 6 
0 1 3 8 7 

01 388 

: 

, 
I 

• 

··-



I 

• 

• 
. 
' . 

I 
. 

l 

I 

I 
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E.2 VORTEX LISTIHG Y$RE RF 

000766 
0 00767' 

• • 

00~1 11 A 
0 :161:56 A 

000770 0 16 1~4 A 
::100771 0064 11 A 
O'J077 2 000777 R 

0 00773 
000174 
00077 :1 
0!)0776 

000777 
001000 

0 01 0 01 
~ 01002 
~0 1 003 
00 1 004 
001005 
001006 
')0 10 07 

0010 1 0 
001011 

10 :502:1 A 
00177:!i R 
00 1 000 A 
001001 f.: 

10:102:1 A 
001160 R 

016061 A 
00 424 1 A 
00~0 14 ~ 
::J 1 6 .1 5 4 ~ 
1~043 2 A 
0 03CI16 A 
000550 'R 

006035 A 
00 105~ R 

001012 0067'05 A 
;:JG1013 0000 0 0 A 

;) 010 14 
•)010 15 
001C16 
0010 17 
00 1 020 
t~0 102 1 
001022 

016 1 25 A 
0053 1 1 A 
0:56 125 A 
0 01 (11E. ~~ 
000 ... .., ? 

~" ..J ..... 

001000 
001031 

R 
~ 
R 

• NUMERi r. DES CRIP TO R • 
~~ .. ···~~~Y.~~···· ~ ~-·~· 

IAR 

1389 
13~0 
13'31 
1392 
1393 

S TA 
, . -- E ' .. ~ .... 

S CF" ,B 
P.WF"L ,WR, F RS55 

1394 ,.. ....... . 
"'":'9 ... .. ... ~ 

1396 
1397 

1398 

1399 
14 00 
14 0 1 
14 02 

:;. READ !!! 

liH~i :91 * ll! Y. !I! lit 

PUSHJ 

.J ~I p 

!l!ll! ~!f.· · ~~ ~ 

lf. WRITE ~ 
lf.lf. J( Jr. ,;! !l!!le*.ll 

FRS55 P US HJ 

IXN 

.. , ........ 0 
i {,. .,) \;t 

GNI 

····~··• **-lf. •. ,.~ ~ .. ·•• 
Y. EX IT ;o PROCES SC R • 
·· ~·~· · ··*- ····· ~ ~ ~ ~ ·· 

1403 
1 4 0 4 
1 4 05 
140 6 
1 4 07 
!408 
1409 
l 41 0 
1 4 1 1 

FR S60 LDA F' DLK EY•B 
LRL A 
TAX 
LDA 
AN A 
>UHlZ 

IFF 
GUTD 

• 1 

. 
RWFL ;B 
;,JRS ,. . ' ,.... 
i .',"-

tlUC 
N'v'2N UC 

141 ?. 
14 13 
1414 
14 l5 
1416 
14 17 

· I F" T 
CME 

t·iV2 NUC CONT 
L D:~;E 

\1 1 I 
:1 ;!.!P , V$S TO 

IFF 
GOTO 
IF'T 

tlUC 
r~V2 NUC 

VI I 

1418 
1419 
1 420 
14 21 ::1 T1 E 

corH 
t Ji1 p 

?; fl P , \1 SS T 3 
1422 NV 2 NUC 
14 23 c,x 

1 42 4 •••••••llt•* .. •••••• r••• 
14 25 • TE ST RE :-'E AT CGlJNT !I! 

14 26 -~-- ~-- .. ~······· ~ ·-·· 
1 427 FR S 65 DA B R 

14 2S 

1429 

14 80 
1 431 
11 32 
14 33 

JA N:Z 

JMP 

!If. ~0~' • lf. • • ll! l!' ":f 'It' • • liE • 

'! P ROCE SS • / • • 
.... ll! ,.. "' ., "" ~ "' ·~ ~ "' "' "' "' "" • . • ..... ~ • • • ~ • • ~T. ,r. .Y. ;or, Jr. ...,.; ~ ,,.; 

eR~"'" O , "" ... ...... 

;: ~ S 8 5 

FRS70 P~SHJ R CI_ 

• 

00 1 02 3 105025 A 
00102 4 005167 P. 
00102:5 001000 A 1434 
00 1026 0004 41 R 

.J ~1 p 

l'01027 
:• 01030 
ho·o-- · ··' .A. • .j .1 

'301032 
001033 
00 1 034 
001035 
8 01036 
00 10 37 
0010 4 0 
80 1041 

10~025 A 
00 1 7 !H. R 
0 1 606:i >-l 
006 40 2 A 
000441 R 
:: 064 1 3 A 
001023 R 
0064 1 2 A 
000~11 F< 
0 01 000 A 
0 0~ 36 7 R 

14 3~ -~ - ~~-·- ~ -~·~-- ~ -~~ ··· ·~-~~ 
1 4 36 * PRCCE$S F IELD S~P AR nTQ R • 
143 7 · ~ ~~~ --~ ~ ~~ll!•••= ~~~ •~ ••• • •x 

1439 
14 4 0 

~~" ·•-HJ . · . .' . ) 

L:Jn 
BT 

BT 

BT 

JMP 

.. .... .-
1 • ••• 

i• S f. T + R P • F R S 1 5 

, 
PRO GRAI1 P AGE 18 LI S. T I HG PAGE < 

DI Sn BL E SCALE FA CTOR F OR 
TEST READ DR WR IT E 

I !NPU T 

INP UT E XTE.R~fAL ~lUME R IC rl E LD 

G E T riU ME R I C L I S T I TOl 

SET X = DE Sr.~: P TOR READ KEY 

B U T1 P I< E Y F" 0 R IJ R I T E 

SET EX EC STATE TO DO 

GE T PROCESS•'R ADDRESS FROM TABLE 

SE Y EXEC s ·rATE TO NN 

EXIT TC PR OCES SOR 

DECR EM EN T REPEAT CO GNf 

REP EA T DESCR I PTOR R 

TH EN RESUT1E ~GA N 

Tl MES 

RE C ~C LE L OG!C~L BU IF ~R 

GET T[RMINATI~G CH ~R nC T E R 

GET CHAR 
T S:: ::; T ~OR 

,... -,... .. 
"' 1-l ... :._ . , . 

TE ~ .. r ··- n.-. 
- I '· ;~ ' ) . 

ERROR 1/ Il.LE GAL T ER~ INATOR I 

1 4 4 2 

144 3 

1444 
1445 
14 '-16 
1 447' 
1448 
14 4·9 
145 0 
14 51 
14 53 
14 55 
14 56 
1457 

~~-·~· ·· * ·~····y ~- ~~····~-···~*·· ·~ · 
~ TABLE OF VALI D FO RMAT SPEC CHAR S ~ 

0 01 0 4 2 
J0 1043 
001044 
00 1 0 45 
00 104 6 
0010 4 7 
00 1 0 51) 
0010 51 

00 1 04 2 ~ 

'· 77?77 (l 
17777 7 A 
1 77777 A 
177776 A 
1777 5 7 A 
000 (1 16 A 
0 0 0(•13 f"\ 
177771 A 
• ..,....,-.," C: 
.Lt,IOV n 

• _.. • n 
J. ......... =' 

~-~·-··· ~~ ····· · ·~ --~···~~- ·· ~-~- ~ - · FR SCH T EOU .>< 
J)f)T f.) -1 
DATA · 1 
!;flT A - 1 
DATA -2 
D AT A -·02 1 
D f! HI .. ., ... ,, 
~,.,i.., 

DATA 
D ... ... ~ 

•1 r H 

0 :. 6 
,-, 1 .-. 
• ,j 

-7 
""'0 - \,I C 

. ~ ·-~~·-· ... 4. .. .•.. . - _.... .. 

SROW.r: 
SREW. !'i 
SRFW . D 
SRGI-1,)) 
RI W 
RZW 
RL W 
RAW 
mL .. 

... 

889) 

V2 

V2 

V2 

V2 
1.. -• ,._, 
y .:. 

FG 
F"G 
FG 

'' .-. •.:. 
FG 

FG 
FG 
FG 

V2 
FG 

V2 

'v' 2 

V2 
V2 
V2 
V 2 
1;2 

I I .-_. 
y '-

II ·=-·-
V2 

0 7 
0 7 
0 7 
" .., 
~ ' 
07 

01389 
0 1 39(1 
0 13 9 1 
1)1392 
01393 

0 7 01394 ,... . ,. ,_, ... 
( t 7 
07 

11; .,. . ( 

0 7 

1')7 
07 

07 
0 7 
07 
07 
()7 
0;' 
~7 
,. 7 
.. ' 
07 
- ... u, 
07 
; , "'/ .. ' . .., 
oJ •• 
;)7 ., / :. .. 

07 
C7 
0? 
C 

.., 
I / 

0 ·~ .. ·· 
(17 
.-. -
'.' ( 

07 

07 

07 

,, .,. ., . ,., -, 
' . 

0 1 3 9~ 
01396 
013'37 

01 '":.<:):~ 
-.J - . -

0 1 399 
I] 1400 
0 1 4 0 i 
0 14 0 2 

0 14 0 3 
0 1 4 0 ·~ 
0 1405 
0 14Qt=, 
lj 140? 
0 14 0 8 
Oi4r:J9 
0 1 4 1 0 
0 1 4 1 1 

0141;=: 
0!.4 1 :~: 

I} 1 4 1 -~ 
"14 1 c; tl ' • ·-· 
0 1416 
014 1."' 

014 1:3 
0 1 4 1 ~ 
01420 
0 1 4 2 1 
0 1 4 2 c: 
r, l _.'!.-:•~ 
;J "'T ...... ·- · 

Oi 4 24 
01425 
01 426 
:)142? 

01428 

lt 14 '=>9 - ._ . 

:~!430 
01•13~ 
... 1 4 ·:0 ·=· ·-· .. ,_. ,_ 

0 7 01434 

0? 
(17 
1-. ~ J < 

0143 ~: 
lJ143 ~::. 

'! 1437 

0/ 01439 
1)7 01440 

:)/ 01~41 

IJ 7 0 144 2 

(:7 01443 

rj l 
f'l7 
• • n• I' 

07 
0? 
l' 7 
07 
07 
" ".1 ' I • 
.--; -.. . .· - . 
'r ..,. 
vI 

01~44 

01445 
0 1 44 t· 
01447 
01448 
(11449 
01450 
(1145l 
01453 
['14 55 
01456 
01457 
0 1 4 5 '3 
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E.2 YDRTE~ LISTING YfRE RF PRO GRAM PAGE 19 LI S TII'IG PAGE ( 890 ) 

001053 0 00004 A 
00 1054 0 00 32 4 A 

1460 
1461 
1463 

DATA 
DAH' 

li!*.:.!11!···~W. ~ lf.ll!ll!. 

4 
(.~ 24 

NX 
TN 

\/2 
V2 

07 
07 

0 1460 
0 1461 
0 14 63 
0 14 6 4 
014 6 5 
014 66 
0 1467 
.o 14 6 8 
0 14 69 
0 1 470 
0 1"4 7 1 
0 14 72 
0 14 7~ 
014 74 
0 14 75 
01 4 76 
0 14 77 
0 14 7:3 
0 14 79 
0 14 8Q 
0 1 481 
01482 
01 4 83 ' 
0 1 4 8·4 
01485 
0 14 86 
014 87 
01488 
0 1490 
0 1 4 9 'i 
01 4 92 
0 14 93 
fJ i 49 4 
0 1 495 
01496 
0 14 97 
'0 1498 
01499 
0 1501) 
0 1 50 1 
01:,02 
:n 5 o· ;;:: 
0 1 504 
01505 
0 1 506 
01507 
01508 
0 1 509 
1) 1 5 1 (1 
0 1 51! 
0 1 312 
') 1 5 1 :3 
01514 
0 1 51"i 
0 1 5 1 6 
0 1 517 
01.51'~ 
01520 
01521 

•)0 10:55 
00 1 0 56 
0 01 0 ~7 
0010 6 0 
0010 61 
001 062 
00 1063 
0010 64 
::l0 1 0 6:i 
00:06 6 
00 1 0 6 7 
C0 1 0 7 0 
00 1 0 71 
00 1 0 7 2 
0 01 0 7 3 
00 10 7 4 
001075 
00 1 0 7€. 
(:0 1 0 77 
0 0 1 1 0 .0 
;) 01101 
001102 

00 1103 
0 01104 
001105 
00 1 1 06 

0 0 1107 
1)0 1 1 1 0 
00 1 1 11 

1464 
146~ 

- 7 v, 

001 0 5~ R 1466 
0 9 33 47 R 1467 
0 0 032 4 R 1468 
00 33 47 R 1469 
00 0324 R 14i'O 

• JUMP T AB LE • 
!It ~ !'f! lUf "' lU! l'- !'II lit • • II! 

fRS JT EQU 
PZE 
PZE 
P7. E 
PZE 

• 
D Jrl 
DO UT 
EIN 
EOU T 

07 
0 7 
07 
07 
07 
07 
07 

0 03 34 7 R 
0 0 03 7~ R 

R 
R 
R 

00 33 47 
00 1 502 
0 0 33 47 
001 7 6~ ;;; 
006207 R 
00 6207 R 
0 02 262 R 
0 023 14 R 
00 0000 R 
00 0 0 0 0 R 
00 1532 R 

PlE F l N 07 
PZE FOU T 07 
P7.E GI N 07 
PZE GUU T 07 
PZ E IJN 0 7 
P ZE IDU T 0 7 
PZE ZiN 07 
P ZE ZO UT 07 
PZE LIN 07 
PZE LOU T 0 7 
P~E Alii ~7 
P~E nouT 07 
P Z E .n N 0 7 

! 47 1 
1472 
1473 
1 47 4 
14 7 5 
14 7 6 
1 477 
1478 
1479 
1 480 
1481 
148 2 
14 83 
14 8 4 00 1:532 R 

00 6 1 7 :5 R 14 8 5 
0 061 7::; R 1 486 

PZE HOU T Ol 
PZE XIN 07 
PZE XDU T 0 7 

0 05 7 6 3 R 
0 0 5 ~' 63 R 

• 

14 8 7 
1488 
14 90 
14 9 1 
14 9 2 
1 49 3 
14 9 4 
14 9 5 
1 496 
1 497 
14 9 8 
1 49 9 
1500 
15 0 1 
1 50 2 
1503 
15 0 4 
1505 
1506 
1~ 0 7 
1508 

PZE TIN 0 7 
P ZE TUUT 07 
EJZ C 0 7 

••~••••~., ~ •••••~•*~•~•••••••••••••••••••••••••••••••••••••~••••~••••••• G7 
!f. • I) 7 
• G E T B U r r E R A D D R E S S ( G B A > • 87 
• • (17 
• fUHCTI QN : TO GE T ADDRE SS OF NE XT BUFFER WORD, AND HANDLE CRO SS ING * 07 
• Of LOG I CAL AN D PHYSI CAL R~ CDR n BOU NDARIE S • 07 
"' "' - ..,. "" "' Ui * FNTRY: i' BWC = CO UNT OF WORDS RE MA ININ G I N PHY S I CA L BU FFE R • 07 
* LRW C = CDV NT Of WORDS REMAI NI NG I N LOG I CAL BU f f ~ R ~~t 0? 
• BF WPT = PDD RESS OF PRE VI OU S BU FF ER WOR D • 07 
,. r-\ W f L < T R ) = 1 0 N T E R M I N ~i T E C A '- L V 2 • 0 7 
• JE 0 l 
¥ EXIT : I F PBW C . LE. 0 Y2Ji ~7 
• RC~ CALLED TO RECYCL E PHY ~ I C A L BUFFER V2 • 07 lll .. ·- V2'*- C? 
• BFWPT = BF~PT+1 V2~ 07 
• V2* 01 * IF LRW C . U: . (} V2 * 0? 

1509 * L. R~CN D = LRECN0+1 V 2 ~ ... -:.: ,. 
1 51 0 !t! ;=lL'P. F = EF WP -r V2 • 
1 51 1 • L. R L4C = LR SZ V2~ 
1 512 * BF'PT - 0 V 2 ~ 
1513 • L:L.B CALLED ON URITE IF TR=O './ 2 "*-
1514 * ~BW C ·= PE WC-1 V2 ~ 
151 5 ~ ~.RWC = LR WC-1 V2 * 
15 16 • ~ 

151 7 •••••••• ~ ••••••• • *~••••••••••••• ~. ~~*••• • ••••••••••••••••••••••••••••*** 
1519 ~ ~••••~~~«•••••• ~ •••••••w• ~•••~•••~ 
1 52 0 * TEST FOR END ~~~· PHYSI CA L BUffER * 
1 521 ~- ~ ···· ~~ ·~···· ·~ ·ll(····~·······~-~~ 

07 
07 
07 
1)7 
il .... ·-· ~ 
(: 7 ..... , 
•.' , .. 
.-. -, v , 
1'1 -· ,·, 7 ,. 
!.:7 

A 1522 GBA LP~ ~BWC ,E 
,.. _, 
u i 016144 

00~311 
001002 
0 (11114 

A 1~ 23 DAR 
A 1 52 4 JA? GFA5 0 

07 0 1523 
: .:' 01524 

R 

01615 •1 A 
006 41 2 A 
0 01 1 ~ 2 R 

15 2 5 

1526 
1 5c? 
1 .. ........ ..... c. •::> 

1529 

R !.l F L , E C ' G E A 8 0 

-- ~ ····~- ~ - .. ····· ~ "-·~······ ~ END OF PH YS I CA L BUf FER ~ 

--~-~-----~·-·· ~~ ~ · ····~-~ ?U3 HJ '; ~ ,... 0 
. - ' RE CY CLE PH YS I CAL BUFFER 

PD 07 01 52:; 

\/2 

' · 7 ,. ' 
,• I .• , 

" ~ 
.. .., 
- ' 

0 1526 
0 1 52? 
0 1528 
n 1 r: 0 ··., 'J ;::.• ....... 

0 0 1 112 105 02 ~ A 
001 11 3 0 0 :522 5 R 

0153C 
0!531 

0 0 1 1 1 4 
00111:'5 
0 0111 6 
t0 1117 
0 0 1 120 

00 1121 

0 0 1122 
001 12 3 

0 01124 
0 01 12 5 

(10 1126 

. ·'· . .. . . -·· .. . . . -~ · .. -. 

0460 2 5 A 
0 1 6 1 23 A 
OO:i 31J A 
0 01 0 0 2 A 
00 1143 R 

0 46 12 1 A 
• 

0160~:i A 
0 56 0 27 A 

016122 A 
0 5612 3 A 

0 05 0 01 A 

1 530 
1::5 3 1 
1532 
'5?-:> . .... .... 
1:i 3 <l 
.. ct - C" 
~ v.:>..J 

15 3 6 

1 ~3 7 
153 8 
l :S3'3 
""' 4 " J. •• i v 

1 5 41 

1 5 42 

1~4 3 

······· ~ - ~ ~~····~·-······lll········ • TE ST ~~R END OF L OGI CAL RECORD • 
··~·-~·~ ~ ~~ ···· ~ ·-···~- ~~······ * •• GBA50 II~R BF WPT,E BU~P BUFFE~ IJORD P :J I tHE:R 

'•- D ,., L ~. " '"' B · M l'."'il_. , • 

J1=tP CP.A7 0 

· · ~ ·~--~ ~······ ~ · ~ ······· • END OF LOGICA L RECORD * 
~~~---~~ ~~ ~~--~~~ - ~~··••T 

GlH.IS5 

!NR U~ ECN D• B 
MOV EAB BFWPJ,AL~F 

l'l D'v' BAB 

?AS 

' .... ~ - LR-"C '-"' ~L.. ' w 

~ , r · p T 
D r . ! 

BU MP LO GICAL RECORt NUMBER 
UP n ATE LOGICA L BUFFE~ ADDRES S 

RE LOf1D REI1t::.l fi I fiG WORD COUNT 

CL EAR BUff E R C HA~A CT E ~ PDINT~R 

. . . · .. 

i.) ."" 
I) 7' 

' .... ., 
1. • ( 

!)7 
1'\ ·; - ' 

07 
··J ·~ . I 

07 

0 7 

n 1 "' ":.> .... .. ._1 •.1 .;... 

n<o::.->·3 V&"'-'o-J• 

0 15 3·1 
0 • '"' 3 "' J. • ..) .:; 

0 1 C'")7 
•. J , ... ,. 

O l r")r:• ..J ....... ., 

0 1 .,. .., .... 
• • .... <oJ :) 

0 1 54(0 
0 1 5 4 1 

PD i• 7 0 1 542 

.~,..- 0 1 "" 4 '"• '-' ..,) .;J I 

' j 
I 



. 
I 

t 

.. 

. . 

E.2 VORTEX LISTIHa PRO GRAM PAGE 20 LISTIMG PAGE < 891 ) 

oo 1127 o:,6oZ6 A 
1::144 TRAB RU'-t..•l.fRtGBA 70 WRI TE ? 0 7 01:54~ 

001130 0161:H A 
0 0ll31' 0064~1 A 
001132 110114 3 R 
0 0 1133 OD 64 04 A 1~4~ 
0 0113~ 001l4 3 R 

!T ASET+TR,GBA70 'tES. TERI'IHtATE? a; o t:5 45 

00 '11 3~ R 1~46 GEA60 !II V2 
vz 

0 7 0 1546 
0 7 ;) 1 54 7 

0 0 113' 0 160 2~ A 
001 136 003311 A 
0 011 3 7 O:JE.OC''5 A 

001140 
0 011 41 
0 0 1142 

10~0 2~ A 
000127 R 
04602~ A 

0 01143 016144 n 
001144 00~3\1 A 
00114::5 O:S6144 A 

001146 01~1 23 A 
C 011 4 7 00,311 A 
8 011::10 0:56123 A 

00 1151 10 ,0 6 5 A 

0 01152 016'143 A 
1)0 1153 0 56 1 44 A 

0 011~4 016027 A 
0 0 1155 0 56 025 A 
001156 001(100 (~ 
00 11~7 00 11 24 R 

1!547 

1548 

1 ~4 ':3 

l:i:50 
1551 
1:;~2 

15:53 

BFI.IPT l'tO. SET UP CL 3 

P USHJ CL :S CL CAR LO GI CAL BUF FER 

INR · BFI.IPT•B RESf ORE 
~~~~~-~~-~~~··············~······ ~ ~·· • DECREME"T REftA!NG UORD COUNTER S • 
-~~·····~~····~~,~···~··········~~-GBA70 DAB ? BW C 

DAB L ~W C 

EXIT 

BFWPT 

1556 GBASO 

PIJPJ 

MOV1:AB PESZ, PBt.IC RE S ET ENCO DE / DECODE POIMTER S 
. . 

15:57 MO VBA! ALB F', BF'Io4PT 

155 8 . .J M p GBAS5 

V2 

V2 

r . ... 
) •' 0 1543 

(! 7 0 1:54 '3 
07 0 155 0 
0.7 0 1551 
C7 0 1 5 ~ 2 
07 0 155 3 

~: 7 0 1 5 5~ 

FG 0 7 0 1~.5c:; 

F'D 1i? 0 1 5 5E. 

F'D 0 7 0 15~ 7 

PD .-1 ..., 
·~· / 0 15 5 8 

. 
1~ 59 EJ£C 07 01 5 59 

1560 ·········~~······~···········~~~~*•••*· ~ ~· ~ ·······~·····~·~·····*······ 07 0 15 6 0 1~61 • * C7 01 5 61 
1562 ~ G E T t i U M E R I C I T E M C G H I ) * 0 7 0 1562 
1563 ~ ~ 07 01563 
1~64 • FUN CTI ON! TO GET ~ LI ST IT E M AND CONVERT IT TO A CH~R S TRING ~ C? 0 1564 
156~ ~ * 07 0 1 5 65 
1566-. ENTRY: ITEI'IAD =ADDRE SS OF' L I ~ T ITEI'1 •: 07 0 156 f. 
1567 • ITH DDE - MODE OF LISl lTC:M : "' 07 01 5 6 ? 
1568 ~ - 0 1 -~0RD IHTEG£ R/L OGI CAL * 07 0 15 68 
156 9 ~ ·- 1 2 - ~0 RD IMTE GER /LOGI CAL * 0 7 J 15 69 
15 7 0 '- = 2 REAL * U? 0 1 5 7 0 
1~71 • :a:: · 3 DOUBLE PRE CIS ION * 0? 0 157 1 
157 2 ~ = 4 COMP LEX ~ 0 7 G 157 2 
1573 ~ > 5 DO UBLE PRE C I~I ON IN TE GER * 0 7 0 157 3 
1574 • * G7 0 1 57 1 
1573 ~ tXI T : 8H B = rR ACTtDHAL PART <MC ~ MALIZED ~ TR JMG OF DEC I MAL DIGITS) * 07 0 157 5 
1~76 • DE XP • DE C l~AL E XPDHENT <= l If Crl B=O > ~ 0 7 0 15 7 6 
1~ 77 ~ S GFL • 0 PO SJT I VE I TE M * 0 7 Ol57 7 
l 5 7 8 .. = - 1 N E G AT I 'Y E I T E !'1 * C 7 0 1 ~ ? :: · 
1~ 79 • * o; 01 5 7 ~ 
15 8 0 :1! ERR DR S J ER3 lf' ItHEGEP. ITEM= ::: ~*15 * 0.7 01 58 0 
1 58 1 :-. ~ f• ";' • ~ r 0 1 58 1 

0 0 1160 
0 0 11 61 
0 011 62 
0 0 1163 
00 11 6 4 
0 0 1165 
J0 1166 
00 1 1 6~ 

15 8 2 
~ 1 ~ 8 4 036113 

01500 0 
004317 
0 5E> l3 7 
016116 
14042 2 A 
0 0100 2 A 
0 01~04 f.~ 

~~~· ···~- ~~ ··•• « ~- ~ ···· · ··~~·~· · ·~~····· · ·~ ~······~······~~~-·~··· ~ ····· 07 GNI LD X I T ~MAD • E POIN T X AT I TEM 07 
0 1 .,. .... ~. 
• .._} M •::. 

O i 58 ·1 
0 1585 
f:1 C' ~.<: 

A 
A 
A 
A 

l .,. '=' "' .J .... .;;:;.• 

l~ S6 
15!'3 7 
158B 
15 8 9 
1 5 9& 

LD A Q, X GE·;· 1ST WO RD OF ITEM 3 7 
A ' ' !' " t'"' I'•' ,':- ·" l-1 _.. '} ... 
S T ~1 !; GF' L •B · S i7! v ::: SIGN 0 ? 
L D~ I T M8 DE•t 0 ~ 
s u ~ .. . r~o ·· O? 
..: r: P G fi I 4 T E ~ T f 0 R I ~nEG E R L I :::· T IT Et1 f.; ? 

1~91 . e.., .._ 
.£. .. J ';:J c 
15 9 3 

01:500 0 A 1 5 9 4 
001 002 .:I 15 9 5 
00117 7 R 
0 052 1 1 A ! 5 96 
0 0 5111 A !597 
0 0 10 0 4 A 15 9 8 

•• :!l(lf llll!f. ::!~~~· ···· 
"· ! ~!T EG ER iTEJ1 >r 
Y:~o: ~l!ll!., ,. ~":.:«l!"ll~ 

n"" '·' ( 

1 1 'f' . ,. 

0 0 11 7'0 
C01 171 
0 0 1172 
~J 0 117 3 
001174 
OOlli":i 
;} 0 1 1 7 6 
0 0117 7 

0 0 ~ 2 00 
0 0i 201 
00 1202 

0 0 5 35~ R 
0 ~600 3 A 

01 0 47 2 A 
0560 2 4 A 
OOlOO C A 

Ot. \ 203 0 013 1 ~ R 

159'7 Gtf! 2 
16 00 

1601 

0 0 1204 005311 A 1 602 GNI4 
0 0 1205 0 0101 0 A 160 3 
001206 0 0124 :.1 R 
0 0 1207 140422 A 160$ 
0 0 121 0 00101 0 A 1 60 5 
001211 00126 3 R 

1_ n A o , :< 
J ~ P 

•: P~ . ~ ~ 
•Hi\. 

J A ti 

JMP 

DAR 
JA 2 

S UB 
I A ~ .J ... : 

. •• J -...J I~ C: 

ER3 

AC: C •B 
:U 15 • BEXP 

f.NT 1 0 

•· I • Q I , o 

G ~l I 9 

GET l lHEGER 

ERROR 3/ I ~ V ~I- ID INT EGER / 

S TOI? E IN ACC 
LO ~ D INTEGFR BI AS AS BINARY EXPONENT 

DOUB LE PRECI S TOH :: 

ti 0 
TEST DP INT EGr::R 

V2 

V2 

' • ~ 
'· . ,. : ...• 
\..' . 
.-. -, . ..~ 

' . '"':." \...· .. 

(1/ 
f ! ? . . 

f • 7 
J ' 

0? 
~ .. , 
1, ' 

... ._, ..., 0 

01 5 87 
O l C' {j •:O 

. .., v ·-· 

!: 1 5 8 9 
01 5 9 0 

015 9 1 
'lst:.'G '~' . ... ~ . '-
,, 1 .,. ~~ ·') u ._ •• ·~ 

f'1 .. Cc' ,.... ... 
v . .... j •t 

0 1 :.'. 9-) 

'1 1"' '., ,. t ·-' '..,IJ 

0 1 5 9 7 

0 1 5 9 9 
.) 1 6 0 G 

,, 1 _, 0 • 
:~ r:,. • 4 

9 1 60 2 
') 16 0 ::; 

0 160 4 
. • . 0 .. 
:_! I. b ::· 

1606 ········ ~ ~Y.·· 
1601 ~ REAL IT £M • 

0 ? 0 1 60 ,; 
:)7 0160 7 

~ . . 

. .. ~ ' . . . . ... . . . .... ·- . .... . . ·-· -· . 



. · 

• 

.. .. . 

E.2 VOR T E~ LISTING 

00 1 212 
0 01213 
00 1214 
00121~ 
0012 16 
001217 
001220 
00 122 1 
001222 
001Z23 
0 0122 4 
00122:5 
00122 6 
001227 
00 12 30 
00123 1 
00123! 
00 1233 
00 12 3 4 
00 123:5 
00123 6 
00 12 37 

. 
00 1240 
00 1 24 1 
001242 
00 1243 
00124 4 
001245 
001246 
001247 
0012:50 
00 12 :5 1 
00125 2 
00 1 253 
00 1254 
0012 :5:5 
001256 
00 12:57 
001260 
~!0 1261 
001262 

OC:263 
~~ 0 1 2 6 4 
001265 
0 0!266 
001267 
0':11270 no ...... _, .. 
.J .1 c. ~ J. 

001272 
~01273 
00 1 27 4 
0012 7:5 
~: 0127€. 
0 01277 
00~300 
8 Dl301 
OC1302 
( 01303 
'JG1304 
00130 :5 
--::!306 
O'J1307 
001310 
'1iJ 1311 
00 1 31 2 
0 01313 
001314 

00131:5 
0013 16 
001317 
001320 
'"" "' .. """""'" uu.a..JC:..&. 

001322 
00 1323 
001:.32 4 
001325 

1608 
A 160 9 
A 1610 

01500C 
001002 
00 1 2 16 
00~211 

0:56164 
0 1:5 001 
150460 A 

R 
~ 

A 
A 

1 61 1 
1612 
1 613 
1614 
161~ 
1 616 
1617 
1 6 18 
1619 
162 0 
1 621 
1622 
1623 
1624 
1 62:5 
1626 
1 627 
1 628 

00:5024 
00:5012 
0 1~15 4 
0&~164 
004507 
140430 
0:5~024 
065003 
01:5164 
00!'3002 
00 4 507 
065004 
00:5042 
001000 
0013 1 5 

A 
A 
A 
A 
A 
A 
A 
A 
~ 

A 
A 
A 
-A 
A 
R 

1629 
1630 
1631 

0~5001 A 1632 
004317 A 1633 
056157 A 1634 
0 1 50 01 A %6 35 
001002 A 163 6 
001247 R 
0052 11 A 1637 
056003 A 16 3 8 
015000 A 1639 
140430 A 1640 
056024 A 1641 
015002 A 1 642 
150460 A 1643 
0~6004 A 1644 
01:5003 A 164~ 
150460 A 1646 
056005 A 1647 
001000 A 1648 
00 1 315 R 

006010 
000036 
0560 24 
015001 
15046 0 
0~0000 
O!i6004 
:l15000 
056003 
00100 2 
001315 
00!5211 
05600.3 
01 600 4 
007 4 00 
00 1 0 1 6 
001311 
04GOO: 
(10_1001 
C05365 
001000 

164.9 
16~0 
1651 

A 1652 

1653 
1654 
16~5 
16~6 
16:5 7 
1658 
1659 
1 660 

16 61 
16·e2 
1663 
16 64 
1665 

1666 
1667 

1668 

A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
A 
R 
A 
R 001315 

005211 A 
005111 A 
150460 A 
0:5 60 04 A 

16f, 9 
!67C 
1 571 
1 672 
1 673 

o 1. 6 on 3 
11600 4 
116005 
0010 16 
0013 2 E. 
005 1(}1 
056(1 ~ 5 
001000 
001431 

16 74 
16 7'5 

A 1676 
A 167 7 
A 1672 
A 1 67'9 
R 
A 1 680 
A 1681 
A 1682 
to? 

168 3 
168 4 
16!3!5 

.. 16 8 6 
·o o 1 3 2 6 1 o 5 o 2 5 A 
001327 002402 R 
001330 01~0 24 A '" 1 6$ ;JO 

• 

. . . . . . . . . . 

. 
PROGR AM PAGE " 21 LISTING PAGE < 

•••••• lUOJllll£.ll£ 
LTIA 
JAP 

o. x 
ll! ... 3 

CPA 
STA 
LDA 
A 1-i A 
TBX 
TAB 
LDA 
::> TE 
LAS R 
SIJ:S 
STA 
STB 
L'OA 
TZB 
LAS R 
STB 
TXB 
.JMP 

TEM F'•B 
1 , X 
BR15 

TEMP•X 
TE MF1X 
7 
B)<l!I AS 
BE XP 1X 
Acc,x 
TEMP1X 

7 
ACC+1•X 

GN 110 

·······~················· • DOUBLE PRECISI ON ITE" • 
··~·············· · ··~···· GNI8 LDA l, X 

. -

A S RA 15 
STA SGF'L •B 
LDA 1•~< 
JAP !!E +3 

CPA 
STA 
LDA 
SU B 
S TA 
LDA 
ANA 
S TA 
LDA 
ANA 
STA 
J 11P 

AC C•B 
C • X 
B~<BI AS 
P.EXP •B 
2 • X 
BR15 
ACC+l•'B 
3 I ~'( 

BR 15 
ACC+ 2•B 
GNilO 

·!!!·······"' 'r.ll ••* :. DP JN TEGE R • 

-·· ··"'········ GNI9 ~~A I 30 

ST A 
·l DA 
ANA 
$ lA ..... ,., 
..!> :i'"'1 

LDA 
SHl 
JP.P 

CPA 
STA 
LDA 
ROF 
JAN Z 

I I·! R 
JOF 

• 

~EXP•B 
1 , X 
RR15 

AC C+l•B 
o, x 
ncc .B 
G r; I 1 0 

ACC IB 
ACC+l ,B 

GN I9A 

ACC ,B 
;-- ... ~ -"' ... 

Jt•lP Gr-1110 

Gri!9A cpq 
. I ~ ~ 
r•NA " FR1~ 

• '"TC. • ·• --c+1 1 · ..:> • .••• ! ._ , 

·· · ···· ~ ~· ····~ ~~ • TEST r DR ZERO ~ 

~ -~···~~ ~~~· ···~ ~ 
GNI10 LDA RCC 1B 

ORA ACC +l•B 
ORA AC C;- 2Jll 
' •' '·• ... r· ... I I 1 ._,,..·; , ,_ '..lt't-

I i-< C R 
<f:"o ... " .;:, I . . 

j r •• ~ . ' I ,-

1 
nE xP , J 
~ M 1 c· Q i.ll' , ._1 

• • 

. .. 

•• 

. . 

• 

GET 1ST WORD Dr REAL ITEM 
CONVERT TO ABS 

SA '.I E 
GET 2ND WORD OF RE~L I TEM 
CLEAR B15 
LO AD X AS BASE REGI S TER 
2ND WORD TO B-RfG 
1ST WORD T8 A- REG 
SA VE 2ND WORD 
GET BINARY EXP DNENl. 
UNBIAS I T 
SAV E 
STORE 1ST MANT I SSA WORD 
RE STOR E 2 ND WO RD 
CLE:AR B 

SAVE 
R ESTO~ E BASE REGISTE R B 

GE T 1ST MANfiSSA WORD 

GET SI I4N 
RE LOAD WORD 1 
I S IrEM NEGATIVE ? 

YES . GET AB ~ YAL UE 
LC 8 D WO RD 0 UF ACCUMUL ATOR 
GET BINARY EXPONENT 
UNEIAS I T 
SAVE 
GET l.!ORD 2 
CLFAR B 1 5 

GET l4DRD 3 
CLE AR B 1 5 

LO~D BIA S IN BIN ARY [XP DNENT 
GE T 2ND WIJRt 
C U:r~ R HI GH .BIT 

ST OR E 
GET 1ST UDR D 
S A V E 
N E G ~~ -r I V £ ~: 

YE S . TAKE 1-COM P 

IS ~JO RD 2 ZERO ~ 

YES. ~-CDMP WOR D 1 
ER ROR 3/INVALI D NUM nERI 

TAKE 2 - CDMP OF WORD 2 

IS rTE !'I :: Zf:l?O ? 

YES 
YES. SET DECIMAL EX PONENT TO 1 

··~······~······ ~·· ··········~~-· ~ ·····*~• .. •w.••·~······ • CON VERT TO NORM ALI ZED FRACT ION R"D DE CJ ~ AL EX PONENT • 
•••••••~ ~••••••~•* ••••••••••••••• * •• ~~•J:~•~ w••• ~~~••••• 
G N I L 1 P U S H J ri P :·1 tl 0 ~ 1'1 r:t L I Z E ·1 A N T ! ~: S A 

BEXP,J 

• 

892 ") 

07 0 1 608 
07 0 16 09 
07 016 1 0 

07 01611 
07 01612 
07 01613 

n • 1 o 7 ·o 1 6 1 4 
07 0161~ 
07 01616 
07 0161;" 
07 01618 
07 01619 

\/2 07 0 1 620 
07 01621 
07 01622 
07 01623 
07 01624 
07 01625 
07 01626 
07 01627 
1)7 01623 

V2 

\l'i:: 

D. 1 
D . 1 
D. 1 
D. 1 
D . 1 
D . 1 

\/2 

07 
07 
07 
07 
07 
0? 
07 
07 

07 
07 
0 7 
0 7 
07 
0 ::' 
07 
()7 
G7 
07 
0 7 
07 

0 7 
07 
07 
·~ 1 

:.1 7 
07 
07 
J l 
~7 
,, 7 
•J • 

07 
11 ":'" . ' 

07 

1., '? .. ' 
' ' . ' r -· .I t" 

' . ., 
'J • 

0 7 
. ' .. 
" ' !Ji' 
~ ~ . 

1.)1 

0 7 
07 
'· .. vi 

(• 7 -· 

('7 
07 
07 
()7 

01629 
01630 
01631 
01632 
01633 
01634 
01635 
016 36 

01637 
0· 1 6 3 8 
0 1 63"3 
0 1640 
0 1641 
016 42 
0 164 :3 
01644 
0164::i 
01646 
01647 
0 1 648 

01649 
01650 
01651 
Ot€.52 

01653 
01654 
(]16

.., ~: .. :> ,_; 

01656 
01657 
01t.58 
01659 
01661) 

01661 
01662 
01663 
016t.4 
Ot665 

01666 
01667 

.-1'6.: <> •. J. v 0 

016€.'1 
0167(1 
0 1 6 7 ~ 
01672 
0 1E.73 
01.6-'<} 
0~675 
0 1676 
0 ''7.., • 0 ( 
n 1 , .. ., o 
V4Ctv 

0167'~ 

0 1 68(1 
0:68~ ,.,. ,.8 ... 
"' .1. 1;t ..., &::. 

01683 
0:68 4 
1)168~) 
016(3:. 

07 01687 

I 
' 

I 

I 
I 



•• 
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£. 2 YDRTEX LISTlNG V$RERF' PROG RA t1 PAGE 22 LISTING PAGE < 

. 
0 013 3 1 0 0 1010 n 1688 . ... .., 

~ .. ... GN150 FINI 3 HED IF B I NARY E XPONENT ~ ZERO 
oot3 3 2 eot43t R 
00 133 3 00 1 0 04 A 1 6 89 
0 01334 00 1 3 4 2 R 

JA N GNI2 0 

1690 ~-~·-••w. .. ~w.••••~w. ~ w.·•··~~······· 
16 9 1 • <ACC, BEXP>.GE.l DIVIDE BY 10 • 
1692 ~···~···~ ~ ···~~··········~······ 0 46 0 5 5 A : 693 IMR DEXP ,B BU MP DECIMAL EX PONEN T 
16 9 4 PUS HJ D10 ACC ~ ACC /10 

001 33 6 10~02'5 A 
D0 1 337 08 0 2?1 R 
0 013 4 0 0 01 00 0 A 1 69~ 
0 0134! 001 3 f 6 R 

001342 
001343 
00!344 
.. , n 1 ., 4 ~ 
JV.J.<tJ -

0 01 3 46 
0 01 3 47 
00 1 3 !1 0 
0 0! 3 ~1 
!) 0 1 3 ~2 
0 013:5 3 
0 01 3 :54 
0 0 1355 
001 3 5 .:. 

001360 
0 01 36 1 
0 01 36 2 
0 01 3 6 3 
00 1 364 
00 1 36 :5 
0 01 3 €. €. 
0 01 3 6 7 
::! J 1 3 7 0 
00137 1 
( 1 0 137 2 
·~" 1" 7" ,.; _I -...} ._, 

00 1 37 4 
(' 013 7~ 
::; 0 1 8 7 6 
0() 13 7 7 
001 4 00 
0 0 140 1 
')0 1 4 0~ 

:::0 14 03 
J0 1 4 04 

1696 
1697 
16'3 8 

12 0 4f.4 ~ 1699 
001004 A 1700 
0 0 1414 R 
00 101 6 A 1~ 01 
OG140 5 P. 
01 6.0 :5:5 A li'OZ 
0 0 !1 3 1 1 A 1 7 03 
001 00 2 A 17 0 4 
001405 R 
01 60 03 A 17 0 ~ 
00 6 140 A 1 7 06 
06 3 14!=. A 
00 100 4 A 1707 
00 1 414 R 
0 0101 6 ~ 1 7 08 
00 14 0 ~ R 
0 1 600 4 A 17':1 9 
006140 A 171 0 
03 14 E. 3 A 
001.004 A 17 '-1 
00 141·:~ R 
0 0 1 0 16 A 171 2 
001 4 ('3 R 
01 600 5 A 1 7 1 3 
0 06 140 A 1 71 4 
0 1 46 31 A 
1)010 04 A 171~ 
0 014 14 R 
00 1 0 16 A 1 7 16 
00 140 5 R 
0160 0 6 A 171 7 
0061 40 A !?18 
04 63 15 A 
0 010 04 A 1 7 1 9 
00 14 1 4 R 

JMP Gtl! Ll LOOP TI LL DONE 

··~····· ~~ ~--~··~···· · ··········· ~• CACC, BEX P).-LT. l TEST If .GE •• 1 • 
········· ~ ···· .............. ~·········· 
GN I 20 ADD THREE 

JAN GNI30 <A CC,BEXP> .LT .. 1 

• 

J f'l NZ 

LilA 
D AR 
JAP 

LDA 
SU E I · 

JA N 

J('~ NZ 

LD A 
S U BJ 

.J A ii 

JA NZ 

LD A 
SI.J EI 

J A N 

J ANZ 

Lil A 
SU BI 

JAN 

• 

DEXPt! 

ACC,B 
'"'~1 46 V C1 .:. 

GN I30 

r:•i · zs · •J • .. 

ti t~C+ ltB 
0314 63 

GNI 3 0 

13~·1 1 2 5 

ACC+ 2tB 
:J 14 G31 

GN I3 0 

.- '·' I .-. ,. '..1 11 . : ..J 

A • ' c + "' B ,... ._.. .J ' 

(! 4 t~ 3 1 5 

.-· " I '=' 0 u · 1 ..... 

C ~ CC 1BEX P) . GT. .1 

DOIH OSCTLLA TE 

TEST WORD O. LT .. l 

TE ST ~ ORD l. LT •• l 

TE S T WORD 2 .LT •• 1 

TE ~ T I-lORD 3.LT •• 1 

If BEXP .LT. 

If BE XP . GT. 

17 2 0 ··~············'-~··················*············•** 172 1 ~ .1 .LE. <ACC,B :X P> .LT. 1 SHI FT ACC TO POSITION~ 

0 0 1 405 00500 1 A 
UU 1406 1 4 60 24 A 
oo~407 0 56 0 5 c: A 

1722 ··~············~·~······~·······~····~·~- ~ ~·······~ 1723 GNI25 T Z~1 
1724 SU S ~ EXP ,B 
l. 7 2 5 ~ T A C ~~ 'J N T , B L 0 A D S H I F T ': 0 i.J N T 
1726 PU SHJ :Y ~ SHI F T ACC TD POSITI ON 

00 14 1 0 
00 141 1 
00 1412 
0:) 1 4 1 3 

105 02 5 ~ 
O C~E-6 7 ~ 
00100 8 A 1727 
00143 1 R 

,.. •..• "" 0 
.,J i1 .. .~1 

1728 ~~--~···········~~···········~······· 1729 • <AC C,B f XF> .L~ .. 1 MUL TIPLY BY 10 • 
1 730 ~--···~~ ~ ~~···· ~ ~~ - ····*· ~ *··~~·~·~·· 17 3 1 GN I36 MCVP AB ~ J U ~ ,COUNT S ET S HIFT COUNT TO 4 

l•Gl41 4 0 10423 ~ 
Of.! l~l '5 0 :56 052 A 
00 1 4 1 1S 12 60 24 i; 
"J ·-~ 1 4 1 ( 0 5 6 (I 2 0::· ~ 

.~ 0 • 4 ""' -::- .1 ,,_ 

1 
. ..., .., 

· · ..J '·c..;, 

10~ Cl2~ A 
00 .. ·· --· R .'.) b "> .... 

1 050 2 5 A 
002337 R 

•:: () 1 4 2 4 0 1 6 0 5 ~ A 
ljJ1 425 00 5 3 11 r: 

1 73 4 

173~ 

1736 

C• 0 1 4 2E· 0 560 55 A 
00 14 27 00 100 0 ~ 173 7 
·n t4 3 0 o o t 3 26 R 

• 

A!J D 
STA 
'"" I'~'' 1 r v -~ n v 

PU ~HJ 

• 

<><. , . ..., B 
··r .. ni ' 
t> L'VO B 
'"' r ' ' ' ' • • o I ....... ..... ... ,..-

Ml') 

1 ? 38 ~•••••• ~••••••••-r •~•••~*~~ 
1-? 3 9 • G E N E R A l E D E C 1 :·: '."! i. D I ::; I T ~ 'll 

1?4 0 ··~····••»•••··~ ~~~ *·····-~ 1741 GNI50 MOVBAI ACH B tCHEPl 
0 0 14 3 1 016007 A 
00 143 2 0 56 0 5 0 A 
00143 3 0 4 6 124 A 1742 

1 ?43 GN! L2 
0 0 1 4 34 10 50 2 5 A 
0 0 14 35 0 023 3 7 R 
00 14 3 6 0 3 6050 A 1744 

INR 
PU:S HJ 

LD X 

0 0-- OooO- - ·-----.... . .. N 0 o 0• 0 ·"10 00 '' 

P!J'v' •B 

.... ·····---·· ..... ... . , ---·- " ,, 

BUMP BINAR Y EXPON ENT BY 4 

ACC = ACC * 1!3 

DROP DE C I M :~' - E XPON UH 

LOOt=' T I Ll. ~; !JflE 

IN l Tin LI ZE C H~ POINTE R 

SET MULTIP LY OVERF LOW FLAG 
ACC - AC C• 1. 0 

PO INT X AT ARR AY C HB 

. .. ... " . . .. 

-3 

- 3 

• 

893 ) 

V2 

V2 

V 2 

V2 

V 2 

V2 

V 2 

Y2 

07 0 1 688 

0 7 0 16S9 

07 0 1 690 
07 0 169 1 
(l? 01692 
0 / 01693 
07 0 169 4 

0? 0 1695 

07 016 '3 6 
0? 0169 7 
07 0 1-6 98 
:) 7 01699 
0? 01 70C 

07 0 1 70 1 

07 0 1 7 0 2 
07 01 703 
07 0 1 704 

07 0 1 70 '5 
07 0 17 06 

07 0 1 707 

07 01 708 

07 0 17 09 
07 01710 

07 01711 

. "l u. 

0? -. .., 
•J ' 

07 

0 1 7 12 

017 1 3 
0 1714 

01 7 1 5 

07 0 171 6 

07 
r., I 

. ". :j,' 

(17 
(J • ., 

U? 
0? ,.. .,. 
oJ ' 
(17 
. ' l.J •. 

•l ..,. ... •' 

0 171? 
01718 

0 1 7 1 '3 

0 1 72(i 
01721 
0 1 72;: 
0 1 "?'>·• 

' ' ..:> 0 1 724 
'l 1 -~~. oo; .. r c . .., 
G1 72i> 

C 1 7';)7 
' .... ' 

.' 7 ..... .., ........ 
~ '-' J. r c.. o 
0/ 01729 
r: / !J 1 7 3 0 
·· - 0 1 "" .... 1 ., I . I .;:, 

( ..... • I 
r. 7 '. ;, 7 ... 

0 1 73;~ 
n 1 "''">"3 1..1 ~ ...- ... 

0 1 7 34 

C? 0 1 ?35 

07 (;173r; 

Q;7 0173? 

'; , 
I • 

07 
. -:JI' 
u7 

"17ro"> IJ ' ,j ,:_. 

0 173'3 
0 1 741) 
0 1 7 41 

(17 (I 17 4 2 
0/ !J 17 4 3 

C7 0 1744 
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[.2 YQ:RTEX LISTUtG Yt'RERF · PROGRAM PAGE . LISTING PAGE < 994 > 

' . 
001437 
001440 
g 
0 
Q 444 
00144:5 

0~:5000 
00:514:5 
0 760 50 
146007 
146200 
001004 
001434 

A 1?4i 
A 1748 
A 1?4? 
,. 1748 
A 1149 
A 1750 
R 

• 

. 

S'rA 
I"CR 
STX 
SUB 
SUB · · 
JAN 

o.x 
0 45 
CUBPT•B 
ACHB,J 
BD14•1 

~. ' GH IL2 ~ 

S~OP.E DECIMAL DIGIT IN ARRAY CHB 
BUMP ARRAY POINTER 

LOOP TILL 14 DECIMA L DIGITS GENERATED 

EXIT 

07 0174~ 
07 01746 
07 01747 
07 017413 

V2 0 7 017 49 
07 017 5 0 

. 

001446 1050'1!5 A 

00144? 
001 4~0 
001 4:51 
0014 ~Z 
001453 
00 14~4 
001 455 
00 14:56 
r:o1 4:5 7 
001 460 
001461 
00 1462 
001 463 
00 1464 

• 

016113 A 
1~61.1~ A 
0,6113 A 
01611 4 A 
Ob:5311 R 
001002 A 
001476 R 
006 0 1 0 A 
001476 R 
0360 00 A 
00:5344 A 
076000 A 
05 5 000 A 
010422 A 

OOH65 036016 A 
001466 03500 0 A 
00 1467 005344 A 
001 47 0 055 0 0 0 A 
00 14 71 0 0 5 0 41 A 
00 14 72 0 360 16 A 
001 473 055000 A 
001 474 001000 A 
001 47 5 000065 R 

00 1476 016114 A 
001 477 14 6 1.15 A 
00150 0 056114 A 

00 1501 10 50 65 A 

1751 · · '"' ·'· POPJ r G o 7 .o 1 7.51 

17~2 EJEC . 07 

1· 7~3 ········~······························································ 01 1754 • • 07 
•?~~ • G E T N E X T L I S T A D D R E S S < G N L ) • 07 
17~6 • .. 07 
1757 • F'UHCTION: TD GET ADDRESS OF' NEXT ITEM ON liD LIST * 07 
l7~8 • • 07 
i1~~,. EftTRY: ITEI'IAD: ADDRESS Of' PRE VI OUS LIST ITEM • 07 
1760 ' ,. ITMINC - ~DRD INCRE"ENT BET~EEN ELEMENT S DF' LIST ITEM • 07 
17~1 • ITEMUC = COUNT OF' ~ORDS REMAINING IN LI ST ITEM • 07 
1762 • • 0 7 
1763 • EXI.T : ITEMAD = ITEI'IAD+ITMINC I! 07 
1764 • IF' ITEM~C.LE.O EXIT TO US ER PRO GR AM • 07 
176, • ITEM~C : ITEM~C-ITMINC • 07 
1766 • • 07 

1767 ··················~··,.············~······························~····· 0 7 176' GNL ' ADBBB ITEMAD•ITMINC• ITEMAD BUMP LIST ITEM ADDRESS 07 

- .. . . . 

017:52 
01753 
01754 
01755 
0 1756 
0 1757 
0 1758 
017:59 
01760 
0 1761 
0 1762 
0 1 763 
01764 
0176 5 
01766 
0176 7 
0 1769 

1770 
1771 
1772 

LDA 
DAR 
JAP 

I TEI·l WC' B 

·- "'L"' u , , c. LIST ITE~ FI ·NI SHED ? 

0 7 0 177 0 
0 7 0 177 1. 
07 01772 

1773 

1774 
177~ 
17 76 
17 ?7 
177 8 
1779 

1780 

1781 GNL2 

1;1"82 

LDAI 

LDX 
DXR 
STX 
STA 
LDA 
PUSHF' 

JMP 

GNL2 

IJPSTKP•ll 

OPS TKP,B 
0 I X 
CE~< 

CAN 

YES 

PUSH RE TU RN ADDRE SS GNL2 

PU SH EXIT DP 

EX IT TO V$ftl RTIO 

vz 
\12 

F'G 
F'G 

V2 

07 0 1773 

07 01774 
07 0 1775 
07 01776 
07 0 1777 
0 7 0 17 7:3 
07 01779 

- '? u ' 0 1780 

SU TiBB ITEMWCrtTMINC,ITEMW C DEC REMENT LIS T ITEM WORD COUHT 07 01781 

f-UPJ EXIT rG o7 01782 

1783 EJEC G7 0 1783 
1784 ··~····································*·~···············~·····~··~···· 07 01784 178~ • • 07 01785 
1786 • P R C C £ S $ 'G C U T P U T D E ~ C R I r T C R ~ G 0 U > ll! 07 01786 
1787 • . • J 7 01787 
1788 • FUNCTION: TO PRO CESS OUTPUT UND ER THE G FORHAT DESCR IP 7 0R: SRG ~.n • 07 01798 
1 789. • 07 01739 
1 7 90 • ENTRY: DIRECT FRO " F~S • 07 01790 
173 1 • OUTPUT NUMBER IN · CACCtDE XP) • 07 01791 
1792 ll! WT ; ~ = TQTAL FIELD WIDTH * 07 01732 
1 73 3 • DT = D == f RACTIOt4AL F'IEL D ~IDT H • 0 7 01 7 33 
1794 • • 0 7 01794 
1 7 35 • EXIT t DIRECT TO EOUT IF' <ACC,DEXP> . LT •• 1 DR . GE. lO**DT • 07 81795 
17;l6 • OTHE:RI.JISE DIRECT TO CNF' UIT H ~ 07 0179€. 
1797 • DT ::r: DT-DEXP • 07 01797' 
1798 • IFW = D£XP • 07 01 798 
1793 ll! ~F~ = 4 • 07 0179~ 
1800 • Xt' L = 0 • 0 7 0!8 0~ 
18frl • . : * 0 7 0180! 

0 01502 
00 15 03 
01)150 4 
00 150:5 
00 150 6 
001507 
1)0 1510 

01605~ 
0010'04 
00032 4 
14605 4 
0 0 5 311· 
0 0100 2 
000324 

180 ~ ·········~--~~- ~ ~~-~············~·~·······~····~- ~~·····~·······~·····~ 01 0!8 02 A 1804 GOUT LDA D E ~ P,B GE ·r D[CIMAL EXPONENT 07 01 80 4 
A 1805 JAN EOUT PRO CESS AS 'E' IF' DEXP .LT • .Z ERO 0 7 01 81)5 
R 
A 
A 
A 
R 

1 806 
1807 
1 so s . . . 

1:309 
00 1511 016056 A 
00 1512 056052 A · · --

00 151 3 10502 5 A 
00 1514 005~1 2 R 
001515 016056 A 
'0015 16 146055 A 
0015 17 001004 A 
00 1520 00 03 24 R 

. . . 

1810 . . 

18"11 
1 81 2 
1 8 1 3 

• l .. 

·' 

SUB 
DAR 
JAP 

1101/BAB 

. . . 

PU SHJ 

LDA 
SUB 
JAN 

D I F.: 

I:: OUT 

DT , COU NT 

RND 

:tlT • B 
n EXP, B 
tOUT 

PR'JCESS (~S 'E' I F' D E ~{ P • G E • D 

LOAD SIG NIF iCA NT DI GIT COUNT 

RD UN~ DECIMAL DIGIT STRING 

DE CREMENT FRACTIDH~ L F IE LD 
PROCE SS AS ' E ' DN ~~UNDING U YERFLO~ 

-

07 0180E. 
0? 01807 
(17 018(1:::; 

07 018Q•j 

\/ 2 0? 0181 0 

e ? o1s11 
07 OH:12 
1)7 01813 

. . 
I 
• 

.. . .. 

I 

' -



E. 2 YD~TEX LiSTING Y$R ERF' P R O GR~H-1 PAGE 2 4 LIST I N G PAGE ( 895 ) 

0 0!~ 2 1 0~60 ~ 6 A 1 8 14 
181~ 

STA 
~DVPIH 

D T , E :.· 
FOUR ,~< FI.I SET EXPONENT FIEl. D I.IIDTH TO 4 

07 0 1814 
0? 0 131 5 

C0 1~ 22 0 1 042.J A 
001:523 056174 A 

00 1~24 

00 1 525 

00 1 526 
00 152 7 
001530 
00 1~ 31 

·, 

~1} 1~ 32 
00 1~33 
'J 0\534 

0 0153::1 
C0 1 536 
0 01537 
Ct:l 1 54(; 
001!541 
00 1542 

005001 A 
0:56 1 7~ A 

0 1 60::15 A 
os:; 1o o A 
001000 A 
0003 11 R 

OQ1~3 2 R 
0 01~3 2 R 

0 16150 A 
0010 1 0 A 
0015 6 7 R 

00 ~311 A 
0010 1 0 A 
001543 R 
0 ~615 0 A 
001000 i~ 
00 15 7 7 R 

r.o 154 3 0160 1 1 A 
00 15 44 056021 A 

00 1 54:'3 
00.1.5 4 6 
·:0 1 547 
0 (!1 ~50 

00155 1 
~:· :J 1 55 2 
COi553 
001554 

1 0 .. 0 _, ... .-., ..... c. ·.J , .. 

001623 P. 
006 45 1 A 
001564 R 

105025 A 
00162 :::: R 
00645 ~ A 
00103:. R 

O'J i5 55 016052 H 
0 .- ....... 6 

J,.IJ.,J;,;;) 

!10 ........ ~ . ...... ,.._)( 

LlO I:; sc 
001 561 
':' ')1 562 
00 15 63 

00.5311 
0::56062 •. 

H 

:1 1 61:;~ (.l 
0 0 641 1 ;:; 
0016 1 1 R 
0 461~ 0 A 

001:564 0 1 5062 -:; 
'JD 1 5 6 ~ 0 0 5311 

., 
H 

" "la'"c. ~I l,l .._1 0 0 

00 156 7 
01)1 57 0 
00157 1 
00 1::72 
00 1573 

o) ·1 1 57 4 
0 D 1 57 !_:; 
00 1 576 

" n "l C'""'':" ., ..., .. ' J. ._. , ( 

001600 

G .. ... .... 6 .... " 
..,&01.J · C. H 

0 ,,.~ .. · "' 4.0.t.L.. - H 

005311 
056 1 25 A 

.~ 

H 

0010(;4 A 
00044i 

0161.5 ·1 
006 4 1 1 
00 lt.~1 1 

A 
R 

.• 
H 

181 6 :Z AB >~ F L S[T FLAG TO ELANK OUT EXP ONENT FIELD 07 0 1 13 16 

1 8 1? LOnD INTEGER F I EL D w:D TH 07 0181 7 

181 8 J ~1 p lJEF PROCESS AS I F I DESCR I PTOR 0 ·~ ,. 0 1 81 :? 

E .IE C U319 
1820 
182' -~~····~ .... ~ ... ··~--~~····~~···!'-·· ~~· -····~ .. ··*•••* •*~·····~·······~···~· • • 

D7 
07 
07 

0 1 819 
0 18 2 0 
0 1 821 
01822 
0 1823 
01824 
01825 
0 1 826 
0182? 
018 2 8 
01829 
0 1 8 3 c 
0 18 3 1 

1 0 ·-=> ':) !1-: .... .... .... P R 0 C E s s H D E S C R I p 
1823 :.. 
1824 • 
1825 ~ 
1 826 !'-
1827 

FUNCT IOt~ : TO PRO CES S THE FORMAT DESCR I P TC'R S: 

18 2 8 .!!( 

1 829 !'-
1'8 30 
1831 
·t ,.. ..., ..., o,;.c. 
1 833 ... 
1334 "-

ENTRY I 

"- EXIT • • 

N H •• 
• • • • • 

N = fi ELD WIDTH< = 2•~ 1~-1 
HIN : INPUT ENT RY 
HOUT : OUT PUT Er'lfRY 
QF L : 0 Nrl •• SPEC IFIE R 

= i. • ... • SPECIFIER 

DIRECT TO fRS 

FO R • • • • • 

T 0 R ( H I 

DESCRIPTOR ) 

a ) .. 0 7 

* 07 
., 0 7 

07 
~ 0 7 

07 
07 
07 

.. 0 7 
!f. 0 7 
* I)? 

0 7 
07 
07 
07 

0 1 "' "' " 0 .j ,.:_ 

1 S3 ~ 
1836 
1837 
1 839 
18 4 0 
1842 

~~ ~ -~--~········Y.······"-·······y·~······- ~ ·····~·· .. ····~~~···········w.~ 07 

01833 
0 1834 
0 1835 
01836 
0 1 837 

'C'4 ":) J, "-' v 

1 8 ·14 
1845 
1 846 
1847 

1348 
1 $4 '3 

1850 

I ·:> C' t 
... v ~· 

1 ...... "' ::: • ... ) c;, 

1853 

1854 

1355 

18~6 

18 :i ? 
' 'CI' '-' .. ~ 4· ~• .. .'C• 

1 '='"'"' O.J ~I 7 

186 0 
• I"\ ,... 1 
4 .. :. 0 

1 862 

1 0 c. ·1 • J .__. ~. 

HIN ~~QU ~. 

HCUT EQU "' 
TZAB G'..-L ,HI06 

·· ~ ··· ~- ~~······~~* 
~ ' ... ' SP:::C IF'I ER !«: 

~~ * · ··· ~-~-···· ~ ~~~ 

HI02 

Hl0 4 

DAR 
lA "'? ' '"' 0 .... ~ c. !"· • c. 

':: T A ~FL ,E 
.Jt•1P f:I::J10 

MGV'SA B 

PU ~' HJ 

BT 

PUSI-IJ 

T ~AE 

Jti~ 
DP. B 

r .-· r - -· -
'.1 f'~~T +QT, H I04 

rrc ' ~ 

, . t .1 p T 
' ' ' 

~Wf'l d.JRtHI0\5 

~~····· ·· -~·~-~ ~ ~ ~ "'- NH •• : P l="C IFI C·: :~ 

~ ~ ~ -~~~~~-~ --~~ - - ~ 
" T"6 n J. L l 

... , .... 1:';1 

...... u 

JAN 

TS:AE 

' •' 
I ' 

"'.!Fl. ,wR,HI D l S 

181;5 ~~*~:+:'«~~~: 

1 ··· -· 6 ~ r t' P U T if. •=• C:O ' ., 1 

1 867 
1::::s s 

~::; ~•*•*)1\ji(: 

1-: 1 0 10 P<..IS H..J 

MOFBA B 

.- t:• , .. , .. . • ' " 

TE ST IlE$C RIPTOR IF' H OR I I 

• • • 

QFL 

YES . 
A il ::l 

- ..., " - c. f 

:; ET QFL - 1 
INPUT IJVE R 2 ND QU OT E 

SET SCB TO FPRMAT Sf~ING 

INPUT FO xt4t;T , •. H A R A ,-.... ;;;- R 
• ... j I f""i-· 1-

IS CHAR A QUO TE ., 
• 

YES . I NPUT ~EX T CHARAC TER 

OF 

SC~I'! ON SI NG !..£ 

PAIR 

V'2 

V2 

QUOTE 

2 CONS ECUTive QUOTES BACK UP FORMAl PTR 

REA !J '1 

'(£ .. .... . s ::: r QFL = 2 
J3 AO: UP FO~ :~ ! ·r P OI IiTE~ 

D E C R r. r·i E tl T F I r. 1 .. D W I D T H N 

EX J.T 

\o'2 

TtU FFEI=.: CH ARA C: 'I Et-;: V2 

SE T SC B TO r8RMAT ~· T '-'T "'G •j t .. ~-. : 1 

,, .., . ( 
~· . .,. 
oJ .. 

l)? 

07 
) 7' 
C7 
0 7 
,•, ~ 
I) ( 

07 
"' . ., 
' I 

0 '':' ( 

0 / 

(J ? 

0 1 .-: .. -:, ·:> 
'""' ·~ 7 

0 1 8 4 ll 
0 18 4 2 

0184 ·:.: 
01844 
0 1 8 4 ::5 
018 4 6 
0 1 8 4 7 

01848 
,.. • ~ ... • -! ... , ... .:..~: 

01850 

0185 1 

01852 

0 7 0 185::: 

[ I 1 •:• <=; 4 ... ._, -
•:7 0185S 

" -.' ( 1 0- r ~.1 • :J '-' :J tJ 

07 
-~ 7 

n . 
•.' I 
.... ~~ .... 
.... .. 
" . 
(• I 

I' .., . i 

018 5 ? 

0 1 oc-n 
'...J ..J ~ ... 

'•t~·C ft '·' ._ . ._, "" 
') 1:361 
i) 1 r · r ·':) 
I ~ C• .:.. 

01:3 6 3 

,, ., (i 1 ·:· ,: ,. 
.. .. ·• • .. •v·t 

••• 1 . ' . . . -
•.J ,· 
... '" .J .•. (I 1 ·=· b. ·> . .., ·-· 

1)-;' 01869 

• -·- __ d .. - ------- ··--- - · · - - --- - - --
·- ·-· - ~ -.. --- ... - -..- - ........ ,... __________ _ _ ... -.. ... ~- .. ~··-- -·· · ·---.j-- - · --·- - ···-
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• 
00160£ 0.!56021 A 

0 
0 

. 

016030 
0:56064 

·00160:5 10:502:5 A 
001606 00 33 20 R 
0 01607 0010 00 A 
001610 001:532 R 

• 

00 1611 
Q01612 

• 

016011 A 
0:5&021 A 

0 01613 10:502:5 A 
001614 00162~ R 

00161:5 016064 A 
00 16 1 6 0:56030' ~ 

"OVJAI ICHARtFCHAR 
' . . . . .1. 

1871 PUSHJ 

1872 JMP 

1873 ··~······· 18i"4 • OUTPUT • 
187 :5 ~·~······ .. 

PCH 

HIN 
• • 

1876 HI01:5 MOVBAB AFSCI•ASCB 

.1877 PUS HJ 

1878 MOVBAJ 

. ,.. . 
ICC 

F"CHAib BCHAR 

MOVE CHAR rROM BUFFER SCI TO FORMAT SCB 

PUT CHARACTER IN FORMAT STRIHG 

PR OCESS NEXT CHAR 

• 

SET SCB TO FORMAT STRING 

lN?UT FORMAT CHARA C1E R 

MO VE CHAR fR OM FORMAT SCi TO BUFFER· SCB 

Y2 

Y2 

0 7 01870 

0 7 01971 

0 7 01 872 

07 01873 
07 01'874 
01 0 1 875 
07 0 1 87 6 

07 01877 

07 01878 

(I 0 1 6 1 7 1 0 ~ 0. 2 :5 
0016 2 0 0024:52 
li0 1621 001000 
c 0 1 6 2 .2 0 0 1 :53 2 

1879 
~ . PUSHJ ClCB OUTPUT FORMAT CHARA CTE R TO BUFFER \/2 07 01879 

001623 
001624 
:;~1625 
00 1626 
00 1 6 27 
0 01630 
:)0 1631 
00 1632 
00 1633 
00163~ 
00 1 63~ 
00 1636 
00 16 3~' 
00 1640 
00 164! 
001 64 2 

• 

0 01643 
001 644 
0!) 164:5 
0 01646 
001647 
00 16:5 0 

036021 
01:5000 
0 45000 
007401 
0042:57 
0 03004 
00220 1 
1,04~0 
tesoot 
00:501,4 
otsoo o 
003001 
0017Zi 
1:5 0 463 
0 36021 
055002 

034010 
OO::i144 
145000 
00 1002 
001644 
01!5 022 

R 
A 1880 
R 

JI'IP HOUT PROCESS NEXT CHAR 07 01880 

01881 
01882 
0 1 883 
01 884 
01885 
0 1 886 
01887 
01888 
0 1889 
01890 
0 1 8 9 1-
01892 
01893 
01894 
01895 
01896 
01898 
01893 
01900 
0 1 90 1 
01 9 02 
01903 
01904 
01905 
0 190 6 

1881 tJEC 0 7 

1882 ·················~·············· .. -····· .. •••• .. ··~·············~········· 07 1883 • • 07 
1884 • I N P U T I C L A S S I .F' Y C H A R A C T E: R < I C C ) W. 0 7 
188~ • .. 07 
1886 ll! FUNCT~DN: TO INPUT AND CLASSIF Y A CHARACTER FRO M A STRING. • 07 
1 887 ~ • 0 7 
1 88 8 • ENTRY: ASCI = ADDRESS OF STRIN G CONTROL BLOCK SCB • 07 
1889 • • 07 
1890 ll! SC9C O>: CURRENT CHn RACTER COUNTER • 07 
1 89 1 ll ~-:CB< t>: STRING START ADDRES S It 0 7 
189 2 • • 07 
1993 • EXIT : A = SCBC 3) ::: CHARACTER CODE • 07 

· 1894 • SCBC2> = CHARA CT ER • 07 
1895 • • . 07 

1896 ··································~········· .. ····~··············~······ 07 
1898 ················ ~ ······· . 0 7 1899 • GET CHAR FRO" STRING • 0 7 
1900 .................. *....... 07 

A 1 9 01 ICt LDX AS CB,J POINT X AT SC!i 07 
A 1902 LDA O,X GE T CU RR ENT PO I NTE R ry 7 
A 1903 INR o, x BUMP CURRENT POINTER 07 
A 1 904 S CF S OF U7 
A 1 90:5 LRLA 15 CO NVE RT BY TE TO WO RD COUNT 07 
A 1906 XAN ROF OV fL SET IF HIGH BYTE 0 7 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 

1907 
1908 
1909 
191 0 
1911 

nRt5 
1 , X 

ANA 
ADD 
T~X 
LDA 
XOF 

o. x 
LSRAS 

ANA RHW 
LD>< ASC Btl 
STA 2 , X 

···············~· • CLASSIFY CHAR • 
. ' 

··~·············· . I FF : .. , ~ NUC . • . . ' Ci n T & ·· · N '.'2 N tiC 
IF" T : · =vti 

;,t ... OME ·MAP , 't'$ST8: ' 
NV 2 NUC CotlT 

un< 
lCCLP IXR 

Sl! B 
i·: ... iJA P 

NV2 NUC 

I CCC T 

o, x 
" I CCLP 

I CCC T1-JCCCT•X 
tiUC 
li V2N UC 
VI I 
MAP·, 't'$ST3 

CLEAR SIGH BIT 
ADD STRING START ADDRESS 
POIN T X AT l.IORD 
GET WORD 
RI GI~T JUS TIF Y BYTE 

CL E: AF~ 
PO IN T 
ST ORE 

HIGH 
X AT 
CHAR 

BYTE 
S CB 
IP'i SC B 

SET EXEC STA T E TO 00 

POI Ni X AT CLA SSiflCATION TABL E 

• 
GET CHARACTER CL ASS ifi CATION CODE 

SET E XEC MO DE TO NN 

FG 
FG 
FG 

Y2 
FG 

FG 
FG 
FG 

\/2 
f G 

07 01907 
0? 01908 
07 0190 '? 
07 0 191(t " 
~7 01911. 

07 01912 
07 0191:::: 
07 0 1 914 
07 019 15 
0 7 01916 
07 01917 
1)7 0 1 9 18 
07 01919 
0 7 
0 7 
07 
07 
0 7 

0:920 
019?. : 
01922 
019?.3 
0 1924 

iJ ? 01925 
0 .? 0192f 

0 7 01927 
0 7 0 19 28 
07 01929 
:· '? 0 1 9 3 (I 
0 7 0 1 9 31 

001651 03 60 21 A 
00 16:52 05::i003 A 

192 ? 
1928 
1929 
1 930 
193 1 
1932 
19 3 3 
1 93 4 
193~ 

LDA 
Iff 
GCHO 
IfT 
OME 
CON T 
LDX 
S TA 
F' OPJ 

~S C B,B 
3,X 

POINT X AT 
A = S CBC3 ) 
EXIT 

SCB 
= CODE 

07 
f) 7 

07 
F G fJ 7 

01932 
01933 
01 '3 34 
0 1 935 

00 1 6~3 1 05065 A 
1936 
1937 
1938 

00 16:54 ~016 54 R 1 939 
0016 ~5 000240 A 1 9 40 
0016~6 000001 A 1941 
00 1657 0 0 0006 A 1942 
00 1 660 00000! A 1943 
001661 00000 1 A 19 44 

·- ... - . -

........ ~ .. ~·····~~*············ .... • CLASSIFICATION TABLE - CHARS • •••••••••••••••••••••••••••••••• 
ICCCT PZE Ji 

~AT A 0240 SPE S I AL C P~R 
DAT A 02 41-0240 BL nNK 
DATA 0247 -0241 SP ECI AL CHAR 
DAT A 0 250 -0247 ' QUO TE 
DATA u25 1-0250 ' (' LEF T PAR EN 

., . -- . .. . . . 

07 01936 
0 7 01937 
0 7 01938 
J 7 01939 
(} 7 01940 
07 0 194 1 
0 7 (11 9 42 
0 7 01943 
07 01944 

.· ~·-

• 

. . 

-



I 

l 

E ~. 

• G 

00166 2 
001!.63 
0 016E.4 
!) 0166~ 
0 01 6 66 
001667 
f.!O l 67 0 
00 1 67 1 
00 1 67 2 
no • 6 7 ? .... ... , ..... 
::: (I 1 6 7 4 
00 1 6 ? 5 
0 0 1676 

J 0167 7 
~ 01 7 0 0 
0 01 70 1 
0 01702 
0 01 7 03 
0 0 1 7 04 
0 01 7 0~ 
00170€. 
:~ 011 0 7 
0() 171 0 
0 01711 
001712 
001713 
00 1714 
00 171!i 
0 01716 
001717 
00 1720 
00 17 2 1 

r. ol722 
0 01723 

00 1724 
00 17 2 ~ 
0 01726 
:)0 17 2 7 
001 7 3 0 
0 01 73 1 
·~ 0 1 ., ':.' ':) IJ t' ..... .... 

00 17 33 
uo:?3 4 
~ "1 7 .... · • 
·-· l _J , ..:.· ..J 

00 1 73 6 
" ., 1 7 ':.' .,. "' c.. ...., , 

0 0174~ 
ro f"''17 •i " 
~o: v . r ""t •, 

O n • -.4" y .J. ; c. 
.... ,.. ... , 4 ..... 
· .. · • .. • .&. ; .J 

0017 44 ___ ., 4.,. 
• .. • ....... I' .J 

0 0 17 47 
n .... . .., cr Q 
~ '-.t J. ~ .J 

!) 
. ... ,., 

'· .'. ... ._1 "' 

(io • "'"""' -Lo' · ''-
,~, ("> .. ..,. .. -

'"' v J. , ""' ..:.~ 
r. "" •'"'? C'!"'It 
· ' ;..: J I -.J ~~ 

.... " .. ~~ c:··· '·'.1r .... •· .. ' 

VORT£)( 
., .:a • 

o o o i n 
oo o 6~1 
O Q.Q OO l 
O!ni 00 1 
0 0 !) 0 0 l 
OO OO!J 1 
0 0 0 (I 0 1 
ooJ :nz 
·: 0 t:: 0 0 7 
!" (' ! ... j"'t 1 ? ., , . .... ) ..,,• 

•' f)(! 001 
·. (") 0 12 
·· '• ·~ n 4 .. •' \ ' "' '·...; 

f! f' 1.67 6 
i. OO OO O 
,.. n 00 n -:-
'· '-' ' V I-

0 00000 
OIHOO O 
0 0 0010 
00200G 
000000 
00010 0 
0 0 0004 
00 00 2 0 
00 0 4 00 
004 0 0 0 
00 0 04 0 
0 0 0000 
0 0 00 0 1 
0 00200 
000001 
0 0 0000 
00 4 3 50 

• 

llO~ OOl 
0 ;5 t>l2 6 

0 1 6064 
1461 77 
05 6 064 
01 6 1 26 
006 1 40 
0 06 31 5 
00 1 0 02 
00 ~ 3 6 7 
0 1 6 1 2E. 
~051"·~I.J - ,.,. . i t:. 1 t 

Oo • .,. t: ·' ..... ._) ._. '-.1 

1 60 -!l-/l 
.... ,., ........... 
-.: '-' .) u .:. l 
~or.· n"*'""' 
IJ • t '·' ~1' .:. 

0074GO 

1050 2~ 
DOi.E'.~.3 

0 0 t) 4 05 
0017 2 4 

Ll. ST I I'!G 

-~ 
'• I 

A 
A 
A 
.--. ... 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 

A 
A 
A 
A 
A 

!34 5 
1 9 4 €. 
1 9 4 7 
1 94 8 
1 9 .:;.9 
1 ~ ... r·: • . .,1 • 

1 3 ;': 
1 "' . J • . ... ... .. 
I. ,, I o 

1 ~.:l • • . . .. · . . 
1 ·::1 ,... • 

·-' • •.J 

l '?'.Jf. ., ' ) , .. ... ... ._. 
.. • .) .-, r. 
J. :;; .. J :: 

• ·: E, I' .. -
... ,..... ( . 
.a. ~ . ... 

t , , • ... 

... . .· : .. 

. •.... . . : .. -. " . ... .. .-.. ... . 
' M . . ~ 

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

' "i •. :. .. 
"~:0(' '' . . . •' . . 
.' ' r, 3 
't '·· : ( l ~ .. . . 
1 q ~ ' -' . 
' 9 "' "" ~ , t:. 

1973 
1';)7 4 
19? 5 
1976 
1977 
19 78 
1979 
19BO 
1 981 
1 982 
1 98::: 
1 9 8 4 
1 9 S5 
1 986 
1 987 
1 988 
1 '3 ~ '3 
1 -~ 9 0 
1 991 
1 '39 2 
'90"" ... ·' ..... 
1 994 
19 9 5 
1 '396 
1 998 

1 '399 
2 000 
2001 
2 002 

2 003 
2 004 

20 05 

A 2 006 
,., -..... ~ . .,. t'"f c. i_l v ,. 
A 20 08 
A 20 09 
~ 

H 

A 
A 
~ 

H 

' "' ..., .... 
A 

-. ., 
.... ... 
·"· •• 
R 
' 
·~ 

_ ,.... ~ 

c. ..... !. u 
~ ~ l . c. lj .i 
- r~ , .., .::. v I. r.. 
~!"4., 
~ .... J. ..... 

- (' <I .. c. v .l "t 

.... 0 •. , c. • ! ( 

- n •c. 'J J. r. 
~ol-... ., -. 
1) l "'f ·' ,.. .. 
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,., " T "' .. J n t1 

~J ATA 
DAT A 
n l''lT A 
DA':'A 
Dr. TA 
DA TA 

DA TA 
~HHA 
DHTA 

02 ~ o= -oc:~1 
02~ 3-025 2 
02~4-025 3 
0255-02~4 
.,~ . .. - 0"' .... l .::.. .... : ~:- - e .J ... , 

0 2 ~";/ ~0 2~ 6 

0 . :· .:. 0 - 0 2 ~ 7 
··::1 2 - 0 2 60 
'• 3 0! -0 272 
· ·>·=-o _n ?Q 1 ·- 1- i,.I..,;J 

.: ::: .::1 - 0320 
fJ ~ ·">'=' - 0 3~ 1 ..... '•' ._, -

• )• R IGHT P AREN 
SP i:CI AL CHAR 
·~· P LUS S I GN 
•,• C!J MMA 
• I MIN US S I GN 
·.~ PERI OD 
• ; • S LA S H 
N UME~IC 
S P F:CIAL CHAR. 
A L ;> H A 
p 

JAT A 04 C0 - 0333 S P ECIA L CHAR 
~ ~~-~-~ ~ ~~~~- ·* '" * ~~ -~~~~-~-··**~ 
a CLAS S I FIC AT : ON TA BLE CODE S • 
~ ~~ •w.•~•~~~•w~ .. ~~~~•~• .. •*•Y.••~•~ 
I CCCT1 EQU ~ -1 

LS Rtlr8 

DATA n 
DATA ? 
JJ ;HA 
Ur!T A 
DI1 TA 
"" " ""' '"I '.; t-f · ~ 

D AT ~~ 
:;:! :'1 T A 
DA Hl 
DATA 
DATA 
DA T A· · 
DATA 
DATA 
DAT~ 
D A 1'A 
D {~ TA 
DA TA 
'- S R A 
E ~IE C 

~ •• ·' 
01 1') 00 
~ 1 0 
lJ20 00 
'i '· 
::. 1 00 

0 2 0 
~= 4 0 0 
:) 4 00 0 
04 (1 
f) 

l 
,, ·:> 0 " 
\..' ·- t.l 

1. .-. 
v 

S: P r:C IAL CHAR 
BLM1K 
$P E.C I AL CHAR 
• QU OTE 
• C • LEFT P;':J REN 
1

)
1 RIGHT PAR EN 

SP E' CTA L CHAR 
1 + ' PL US S IGN 
I'. C DM~1A 
• -• ~l iNU S s:IGN 
I •• P ERI OD 
1

/
1 S LA SH 

NUM E:r:.:l C 
S P F:C I ~~ l CHAR 
ALPHA 
p 
AU' HA 
SP F' CIA L CHA R 

., ~ •~* • • ~ ~• •• ••~•~* ••••~~Y.•••~• ~ • ~ ~~•••*• a ~•*****•~•~••~•~~~••••~•~•••• 
• • 

I ii P U T F F F' ORr·lA T T 
• E L D ( I 

~ FUNCTIOii : TD INPU T AND 1: 0NVER T AN ASC II DECIMqL STRING FROM A 
~ fOR MRT fi ELD 

~ F.tlT R 't' : 1 S T D J G ! T I N r C H A R 

~ EX IT • • ~!NA RY EQUI VALr HT I N t l;: F· 

,., E R R il R $ : r. R 1 I F fl U M B F.: R • G T • 2 * "- 1 ~:. 1 

) 

~~* ··-~~-~~···· ~ ~······ ·· · ···~···· ~ ·· · ·~ ~: ~ ~······~~····· ~ ········~··*•• IfF ZAB 'iFF CLE AR C OUN1.~R 

•* n •••~••~*••••~ · ~ ~ ••• 
• l NP UT / C ~N V E R T LOOP * 
-~ ~ ·· · · · ~~···· ~·- {···· I FI' L ~ UTB BB ~CH n R.A Z [R, FC!~AR CON VERT DIGI T TO BI NAR Y 

• I:' · - L • 4 r r l 

LDA 
<"" I l "1"'1 • 
~ ··r·-

.J A p 

L n r. ,... n 
, ,., .... 
I .t• . . I 

I I .:""• .... 
'- t... .• ::. r•. 
~1 u ;_ 
TEA 
T XB . 

.. ? (1 !:' 
I .. ~ I .. ,"" .... H I I J..~ 
' .... ..... 

.j \.J I 

r "' ,-, 
~ I t1 

r:. -· ' . 

..... ~. 1 
r_ " 

l ;::. 
, . ~: N 

, .. .. H" .... , 
r l~· ""' f!, ' D 

Pol ~ t- , ,. 

•' r l' ''' ' ,.... ,... . . ,_ 

=~ .';:[ T + N T1 ' I F F L 

;:., ·• E T + B L , r f F' L 1 

GET COUN TEf( 
TE S T IF I T C~ M BE MULT I PL I ED 

ER ROR 1 / NUM BER TOO L. ARGE ! 

RE ST~~E CDUNTCR I N 
"'""~ - ..... ~E .... , - r ~ yr· .-. ..;. H 11 C'- ~ N ~'). r.· C. lJ ~ C.. R , 

A 
1:1 v 

" 

~~- - ~- .., .... [ B"O::::' R E G I S T r.R ... 
~ t:. ~•·•~ n-- : .. D 
CLC Af.! DVFL 
... D .~oJ T ~· " ~ ' • .. I .- • T ,.., :. •1 ll C.. H J),.I ) J , 

E Rr;. 0: · 1 ,l t!U i'1 BE R T 0 0 ~A R G E 

U P "'"' t'\ \' ,.. . ,... ..., ' ' ._.. •r , - n 
,l.lt-' t C. '-'W'-I1ll C.i'-

I NPUT NEXT FCRM AT 

r ,.,. 
i..J ' 

T r .. tM f""'i' 
J.I_la1U~I"_ 

fiUI'lE R IC 

n I A • • 1 !" -
·~ &.. . h ; i ,, ,:,. 

/ 

B 'r' 10 

V2 

V2 

V2. 

07 
07 
(1 7 
07 
07 
t_i? 
0 7 

C7 
-. ? . ' ,.J ? 
' ' 

f• .,. 
~; 

1) 'l 
07 
0 7 
') 7 
'" 7 . .. 
" ..., l · I 

0 7 
t - 7' ,. ' 
0 7 
C7 . -..; , .. 
,-J ":' . ' 
07 ,., .., 
v ; 
r. -, 
; I 

0 7 
r ..., 
~ ' 
') . .., . r' 

0 7 
C7 
Oi 
0 7 
0 7 ·, ., 
'J ' ., -.. I 

0 ? 
0 7 
07 
~~ 7 ,, -. ,, ,. ,, ..., 
·' ,. 
07 
·) .., 
'• ' 
);:" 
~ 7 . . -· ' ' / . . 
07 . ·;. ;_I t 

~7 
0 7 
I I . :> 

" ' -, .., ,.,. ,. 

. -~ 

u ' 
07 

0? 

-. 
(;? 
0 ?' 
, , 7 ... •' ,, :
·.' . ... . •.:.., •' 

J7 
.... J v ,. 

0 7 

0 7 
" -1.• ( 

" -•,' I 

') 1 9 4 5 
0 1 9 46 
01947 
0 1 9 4 8 
0 194 9 
0 1 95(' 
0 1'35 1 
019 :52 
0 19 ~ 3 
0 1 954 
0 1 955 
019 5 6 
0195? 
0 1 95'3 
0 1 960 
0 1 961 
01962 
0 1 96:3 
0 1 96 4 
019 5 5 
01966 
0196 :;-
0196 3 
0 1 9 6 ·~ 
0 1 '370 
0 1 9 71 
0197 2 
0 1973 
0 1 9 7 .-:. 
0 1975 
0 1 976 
0 1977 
0 1 '378 
0 1 '979 
IJ. i '':t •:• ft 

.&. ... v .. 

0 1 9 8 1 
01982 
0 1 9 :3:3 
0 1 98 4 
0 1985 
01986 
0 1 ......... '/ ~ ;:> • 

0 1988 
0 1 98':i 
0 1990 
0 199 1 
o 1 ·H 2 
0 1 99 3 
01 9 94 
,, 1 Ct ·::. c:-
'~' -· ./ ·J 

01996 
01998 

0199 9 
0 2 000 
r: 200 1 
0 20 (: 2 

0 20(13 
0200 4 

0200:. 

02006 
0 2 0 0 ? 
02 C0 8 
f' "' o n .:, 
J " " \.: .. " 

0 2010 
f) 201 1 
02 0 12 
02013 
02014 

ro ..., II) • "" l] c. .&. .... r 

0 2 0 16 

02 0 17 

.-. ~.~,1~ .. 
• .. ·~- 1. 1 ' J 

2019 r~ o P .J F'G 07 0201 9 

-.,,._ .... 
c.. l_l c. •J 

,- I ,- ,... 
(. •.) I ' I , 

·;:> .-, o"> 1 
t... ... ~ . ~-------~~------ w ·~ ~-----·-•••-- w- •w-- - -~- ·-·--••••-••·-·-··-•-••-•••••• ...,._ l'P: """ :r. ,..._..., ~ ;y, ,.. 7 r. ~ J1111: w. :.. ~ • • ,...; ~ w. ;?. w. ~- :.: ~ ~ .~~~~~: :.... .... ,,., :rr ~ •• _.. :.... ,..-; ,.,_ •.• ,., A ..- ~ ~.:or. :or. .'<to • • ~ II'!; :or. :... ,...; ..,. :.:. ~ ,,.. • ~ n't w. 19'", ~ ~ ;oK JP;; ,... 1fl': ~ 

·~r . ... ,., 
.::. ,,I , ·. c. . ~. .... ..~ .-. * ~ 
c. \l c. .. ~. ~ 1 H P U T N 0 N B L A N K F 0 R M A T C H A R ( I N F ) ~ 
2 v?. 4 ~ 
20 25 !t: 
,-., ••• • ... t: ."". 
C. IJ C. 11",;0 ·"'~'~ 

<: U t' "" T ' ·"' ·• · I 1 1.,.. ~' • : o. 

-- ..... -~.._ -- ··· ... ' .. .... , 

TO SCAN T HRIJ A FO RMAT 

.... .,... -.. - ... .. ·-· ... . . •' . . .. .. ... 

CHAR S:1 UNG TO A NON- BLANK 

. . " . . .. .. -~ .. . . -- . .... . .. .. . . . . 

t 'l .... 

•.• I . .._, 
L, ' 
(, '.! 
' .. , . •..' .. 

.·. -, . ' 

0202(1 

0202 1 
0 20 22 
020::·:~ 
Jj l~ i) 2 ·~!-
~, ·:;, .-, .., ~ 
•.t.;;.tJC: ·J 

n -=· "I ·::. h _ j_ ... ~ ... 
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E.2 YDRTEX LISTING YtRERF" PROGRAM PAGE E:.7 LI STING PAGE < 8 9B) 

• • • . ' . ,. . . . .. 

0017~6 016011 A 
Ll 017~7 0~6021 A 

2027 M ENTRY: NO SPECIAL CONDITIONS M 07 02027 
2028 • • 07 02028 
2029 • EXIT : A = FCODE = NON-BLANK FORMAT CHAR CODE • 07 02029 
20 30 • FCHAR = fORMAT CHAR • 07 02030 
2031 • • 07 02031 

2 032 ·········~--············································· ~ ·············· 07 02032 2034 INF MGVB AB AFSCB •ASCB SET SCB TD FORMAT ST RING 07 02034 

2035 INFLP PUSHJ rcc INPUT /CLASS IFY CHARACTER V2 07 02035 
001760 10~0~~ A 
001761 001623 R 
00 1762 006401 A 2036 
001763 001760 R 

BT 

POPJ 

ASET+BL,INFLP I. OOP TlLL NON-BLANK INPUT 07 0203 6 

0 01764 10~065 A 
2037 EX IT fG 07 02037 

2038 EJEC 07 02038 

2039 ···············~········~································· .. •••••••••••• 07 02039 2040 • .. 01 02040 
2 0 41 • P R 0 C E S S I 0 U T P U T D E S C R I P T 0 R < I 0 U > • 07 02041 
2042 .. • 07 02042 
2043 • FUNC TION: TO P ROCESS OUTPUT U ~! DER THE F ORMAT UESCRI PT OR : RI~ • 07 020 43 
2044 • • 0 7 02044 
204~ • ENTRY: DIRECT TO IC UT * 07 02045 
2046 !!! !'lUMBER IN <CHB • DEXP.SGFL ) WHERE * ,1 7 020 4 6 
2047 • ~ 07 02047 
~048 • CHB = · 14-WCRD ARRAY OF BitiARY DECIMAL DI GITS * 07 02048 
2049 • DEX P = DE CIMA L EXPONENT ~ 07 02049 
2050 * ,:';fi F'L .EQ. 0 + * 07 02050 
2051 • .NE. 0 - * (!7 02051 
2052 .. * ~7 02052 
205 3 ~ EXIT : DIRECT TO CNf * 07 02053 
2054 • · IFW = DEXP * 07 Q2054 
2055 .. ~ 0 7 0205~ 
2056 ••••••••••••••••~•~••••••••••••• ~ ~ •••~~~**~•••••••~•••••~••••••~~*~••• • C7 02056 

00176~ R 20~8 lO UT ~QU • 07 02058 
2060 MOV BAB tEX P. COUN T 07 02060 

:~0 176~ 0 16055 A 
001 766 0~60:52 A 

001767 105(1 25 A 
~ 01770 005512 R 

C0 1771 
001772 
001 773 
001 7 74 

016055 A 
0:56100 A 
001000 A 
002:502 R 

2061 PUSHJ RN D • ROUND TO DEXP DIGI TS V 2 07 0206 1 

2062 MOVBAB DF:XP•IF'W SET INTEGER COUNT TO DEXP 0? (12062 . • • 

2063 JMP ONF OUTP UT NUMERIC FIE LD 07 020 63 

2064 EJE C 07 02064 
2065 ·······~·······~··*·~~·······~·~~~ ~····~w.~ ~ -~~· ~ .. ~~ -~·• w. * ~ •••w.••*~· .. ~·· ~? 020 65 2066 ~ • 07 02066 
2067 • I N ? U T · · E X T E R N A L ti U M E R I C F I E 1.. D ( I X tl ) • 07 02067 
2068 * • 07 02068 
2069 • FUNCTION: ·Tn lNPUTICCMVE~T AN EXTERNAL NUM ERI C FIE I_ D ~ Ol 02069 
2 070 • ~ 0 7 02070 
2 0 7 1 :« E Wl'-R Y : A C·C ( 0 , 1 • 2 , 3 ) = 0 * 0 / 0 2 0 7 1 
2072 ~ PTFL = Q * 07 02072 
2073 • S = SCAL E FACTOR ~ 07 02073 
2074 • SCF' = 0 FO R l F ORMAT DE SCR IPTOR ., ~1.? 02074 
207~ • s GrL = 0 * 07 G2 C7 5 
2076 • WT = IJ = FIELD WIDTH I N CHARACTERS * (17 020? ~; . 
2077 ~ • 0 7 02077 
2078 • EXIT: IN P UT NU~:RER = (SGF'Ld:jCCd~E XP) , WHERE ~ 0? 02078 
2079 • SGc-L = S IGN FLAG = 0 FOR + * (: :-' 02:J7 9 
2080 ,.. = 1 FOR - * 07 02080 
2081 • OCC = NORMAL ilED BINAR Y FRAC TION ~ 07 02081 
2082 * BE XP = BINAPV EXPCNENT * 07 0208 2 
2083 • • 07 0208 3 
2084 *•••~••~•••••••~~~~ ••••****••~•• w~*** *~ ~·~•••••~•~~•••••~•~••••••*••••• 07 02084 
2086 ~-~··•• :· ~~·····~~~~····*·~·· 01 0 2 086 
2087 * CLEAR FLAGS AND COUN TERS • 07 0208? 
2 088 ~-···MMM~~***·~~~~~·····MMM¥ ~7 02088 
2089 IXN ZAB EDf:X P CL EAR EXPLIC IT DECI MAL EXPnNENT 0 7 0208~ 

00 177' oo:soo1 n 
001776 056057 A 
001777 0~6077 A 2090 
002000 0~6124 A 2091 
00 2001 0~6175 A 2092 
00 2002 00601 0 A 2093 
0020 0 3 000074 A 
00200 4 0 ~ 6024 A 2094 

S TA 
s -:-A 
~ TA 
LDAI 

ItO: P,B 
'1 D V , B 
..... s: G ,B 
60 

CLEA~ IMPLI CIT DEC!MAL EXPONEN T 
CLJ:: AR I': ULTIPLY O VEr~FLC IJ F U.G 
C L C~R E ~ rONE riT S IG N FLA~ 

STR ~l. X P1B EI ~~ AC: A ~ INTEGER ASC UMULRTP R 

V2 

V2 

07 
07 
~;' 
.~ ., 
' f 

(!;:' 

~7 
(! 7 
07 

02090 
1')2') 91 
0 =>u· q-::· ... • L. 

020 93 

02094 
02095 
"':>09' 

2095 
2:396 
2097 

002005 00601D A 2098 
002006 000566 A 
00200 7 0:560~3 A 2099 

0020 10 016171 A 
00 2011 001010 A 
002012 002172 R 

0020 13 105025 A 
0020 1 4 000 101 R 

.. • ' . 

• 

2100 

210i 

····~··-~~·····~--~·····~~····· ~ ·~~~-• IHPUT IMTEGER AND FR ~CT IONA L PART • 
··~··~-~~~···~·~·~····••w.•~ .. Y.~-· ~~~~ -

I XN Ll 

LDAI f.i5GF.• ENAB LE BLANK/', ' /' - ' / NUt•1ERIC/'+ ' /' .' 

.. ... ,..., 

..:>I H 

T zr~ B 

Pu SHJ 

C'..IFL •B 
WT ,I XN50 

t'BC 

EXI T I~ FI~Ln E XHAUSfED 

INP UT BUfF ER CHA RA CT ER 

V2 

V2 

r, 7 . ' 

v 6,;,. t'o 

02097 
02098 

02099 
0 2 1 0 (1 

0 7 0210 1 
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00201~ 

002016 
00 2017 
0 02020 
00 2021 
!30202 2 
00 '=>0~"' '- .... ..., 
002024 

1~6 0 :5 3 

0 0.1010 
0 0~ 36~ 
0160 3 1 
OtJ E.4 02 
002172 
00640(1 
002 1 02 

A 2 102 
p 2103 
R 
r. 2104 
A 210 5 
R 
A 210 6 
R 

2 1 07 
2108 
~1(\q 
L- .4 1.) -

0020 25 006441 A 2 1 10 
00202€. 0 02033 R 

002027 
002030 
002031 
0 0203 2 
002033 
00 2 03 4 
0 0203 :1 
00203€. 

0 02037 
0 0 20 4 0 
00 2041 
002 042 
002 043 
002 044 
002045 
0 0 2'0 4 6 
002 047 
002~ 5 0 
002051 
00~05 2 
00205 3 
002{)54 
002 055 
0020 56 
00 2057 
0020~ 0 
0020 61 
00206 2 
::J0 20 6 3 
00 2064 
0020 6:0 
00 20f.6 

0020 6 7 
; 32 070 
00207 1 
00 207Z 
00 2073 
00207 4 
0020 7~ 

002076 
00 2077 
0021 00 
00 2101 

··o ~ · o~ V .::.L C. 

0 021 03 

016177 A 
n -. .::o~·., v...J v _._. 

0 01 000 
002073 
016(1:5 3 
1~ 044~ 
1 5 044 7 
056053 

A 
P. 
R 
A 
A 
A 
A 

016031 ~ 
00640 ~ A 
.o o 2 o s 2 r< 
006444 A 
0 0 20 5 7 R 
0.1605 3 A 
Oll 6 41 4 A 
0 0 2136 R 
0 .4 615 7 A 

2 1 1 1 

2 1 12 

2 113 
2114 
2 1 1 5 
21 1 6 
21 17 
~ 1 • n c. 1 "-;, 

2 119 
2 120 
?. 12 1 

212 2 

2 1 23 
2 1 24 

0 0·1 0 0 0 A 
0020 1 ~ R 
016 0 5 3 A 
006 4 14 r4 212t: 

?.125 
2 1 26 

212? 

R 
A 2 129 

0021 36 
00100 0 
0 0 2(1113 
006450 A 
0 020 57 R 
046147 A 
0160:i 3 
150451 
0 5 .::0053 
0 01 000 
002010 

R 

0 
A 
A 
A 
R 

2130 

2 1 3 1 
~~3 2 
2133 
213 ~ 
213~ 

2 136 
2137 
2138 

01,0::1 3 n 2 13 9 
0061.1 0 A 2 14 0 
0 1 0 1 21 A 
0~605 3 A 
0 1 E.030 A 
14617 ? A 
05 6166 A 

1050 25 A 
002 3:::7 ~ 
0010 C!J A 
0020 10 R 

21 41 
2 1 4 ;~ 
2 143 
21 4 4 
2145 

21-16 

~ 1 ... -, 
.:.. J. ... . .. 

- 1 ... M C •• L Lf •-:'t 

2149 
o1e.o ~.;o 
O OE. l 40 

'' ~ 1 r : n r~ C. ~• t.• 

A ~1 ~· c. ..J l 

0021 04 000304 ··: 
,-. ""'=-ln ~ ... ., .......... ..; 

00 210 6 
... '1 "" J.. 0 -,-.... • to.. I 
,, 0 ? 1 1 0 v ~ ... .& 

OC10 C4 A ..., 1 e ~, 
..-i .:. ..J .::. 

"O "'~ E - ,... IJ ._) ._,,. ' ;:I .... 

i.-1tjo"'i ':.., · -'-..,.'-· '-
0010 02 

. ' 
" ,, 
. ' 

2 153 
21 54 ..... ... _ . ... ooC'- rc:' .... 

""' .J c. .L J. J. ._, ~ c• ._, r;. 

OJ2 112 
0 02 113 
... ..... -. . 1 ~ .... ·' c:. 1 .,. 

... ,. , ..... .. 1 ... ........ , c:. .L .... 

00 2 116 
002 1 1 ? 

OG21 20 
002 121 
00 2122 
n t": ...,1-.'""\ 
- .... c:. J. c. -~ 

00601 0 A 
0001 0(. A 
" 5 .... ,, '" ~ .... 
V '=' 1.,1 ,J "' M 

016 1 7 i. 
001.(110 
0 0i?.l 7l1 

('· . I 

A 
R 

2 159 
21E.O 

2 1 61 
1050:' ::. 
0001 01 
156053 
t"!; n t 1"'1 1 n 
• .. • \J J. VJ . • 

A 2162 
A 2163 

J0 2124 00536 :5 R 
r. ~ 2·~ ~ 
- ... J. c. ·-· 
0 ' · 2 • .., "' ._J .1. c. ~ 

A l"i ~~ 
JAZ 

L D I~ 
BT 

C VF L•B 
ER3 

BCDDE•B 
... .,. ,... ... +CM 
H·.#C.. I J I XN~ O 

BT AS ET +AL• I X ~l15 

~·~--~-· ~ ~ ·'-•••w.•~w.••* 
~ PROCE SS BL AN K CHA R ~ 

~-~-~-·~ ~~ ~ .. ··· ~~~ ~-~-
Bl' 0 RS T+BLti XN 4 

AZER, BCH AI': 

J t1P 

IXN 4 LDA CVF LrB 
AtlA BR4 
ANA ::' R6 
~TA CVFL rB 

~~~ -~-- ~:~ ~---~~-~ ~ ···· 
!'1 P ROC ESS 1 +' AN D I •• 

~-~····~*······ ~ ······· LilA !;: CODE , B 
BT AS~T +PL,IXN5 

BT ARS T+t1fol, I XN6 

LDA CVFL rB 
BT A:~E T +B1 2, I XNlS 

lllR £G FL tB 
J I1P I:>(~l L 1 

I X I'IS LOA 
BT I XN1 8 

IXN6 BT 

HIR 
L DA 
AtlA 
ST A >- .· 
._; M p 

I i< t'll 1 

ARoST +PT, I><N8 

PTFL ;B 
r.,. •. , .. 
.-\'rl- f.IJ 

PR8 
CVF"L, B· 
I Xi~ L l 

•~~••••~•~••~••• w~~••••• 
• PRO CESS NUMERIC CHA R * 
••*···· ~ · * ····· ~ .. ~~**••• IXN8 LDA CVFL •B 

IXN10 

r-:P.t-11 010 121 

S T :=t 
1_ D n 
· ... ' I B 
... ·- J 

S TA 
P'l" HJ . u .,:, 

J r1P 

JAP 

,. ,,.-t .. 
•-· Y r _ ' 11 
Br::HA R,B 
H. . 7 r:' ::0 ' . ,.. 

.:... .... • Ci 

" ..... ,.., • • B 
t c.. I". i' l ' • 

1110 . 

~··:·' N ' 1 .. . . \.. 

' 
~~*···· ~-~~--~- ,~ ~·* ~ ~~- -~ 
~ P RD CES ~ EXP ONEN~ FIELD • 
~~~ *~ ·· · ~ ·~· ·· ~ ·~ ·~ *·~·--·~ 

I Xri L2 

!.. DAI fllG E. 

P U:SHJ 

' ,... "' 
' UH 

BT 

CBC 

CVF L ,B .- ..... ..., 
•:. "· :0 

B::OD E,J~ 
" '"' ,. T J~ ,.. M H -.; r ,..,_. .' I X rl3 0 

• 

. . . - ... , .. __ ---------· ·- ... 

ERRO R 31 I LLEGAL CHAR I 

RE LOA D CHA RACTER COD E 
STO P !.CAN ON ~,• 

T E S T ALPHA 

TEST FO R BLAN K 

R EP L ~CE AS CII BLA NK WITH ASCII ZERO 

N D tl - B UHI K 1 tl P U T 
DI SA BLE •-· 
DISABLE 1 + 1 

RELOqD CHAR COD E 
T E~T '+ 1 

TEST I _I 

I 0 I S: ~::t PONEti T 

S E T • - ~ FL I~ G 
CONTINU E S C~i~ 

1 + 1 I S: E. :X: PONENT 

C OrHlNU E SCAi~ 

' ' • 

TEST > I 
• 

INPU T. SI:T F'LAG 

DI S ABL E I I 
• 

COIH I NU E SCA N 

It BIT 

IF BIT 

[N AELE ALP HA/ EXPONENT S IGN 

1 2 S ET 

12 SET 

GET !NPU T NUMER I C CHAR 
COiiVERY ASCII DIGIT TO BIN~R Y 

ACC = ACC~13 + TERM 

C 0 N T I !W E S =:: P. N 

OR . [ . ERRCR ,•, I . :;, ~ NO T • D I • , . 

ERRO~ ·:. ·' ~· ( I~ 0 T I D I • E • / 

E~ABL E BLA tl~/ ' + 1 / ' - ~ ; ~,•tN V~E RIC 
EXIT J F FI E!.O EX HAUSfE D 

IN PU T BUFFEQ CH ARA CTER 

ERROR ?.r' I l' f:'~'"" •· ..___ l. - •.J H L C ': ·· R I I H •. 

RELOAD CHA ~ACTE R CODE 
s ToP :s:cAN o ri I,· 

. . __.... ..... . .. . . . . .. . . . . -.. 

899 ) 

V2 

..,. 2 

V2 

\12 

V2 

V2 

'v'2 

1/ 2 

07 
u7 

0? 
Ol 

07 

0 ? 
0. 7' .. 
n -:o ,, ,. 

07 

02102 
o e to 3 

0 210 4 
:) 21 0 5 

0 21 0 6 

02 10 7 
02 10 8 
02 1 03 
0 2 1 1 0 

0 7 02111 

07 

t> 7 
J ' 

07 
0 7 
07 
0 7 
07 
07 
0? 
0 7 

- 7 u .. 

0 7 
·) -1> 

v ·' 

tj ? 

l·, ? . .. 
0? 

02112 

0 21 1 3 
0 2 1 1 4 
0 21 1 5 
0 21 H. 
0 2 11 7 
0 2 11 3 
0 2 11 9 
0 2 1 2 (1 
0 2 l 2 1 

U- .- 1 " ·:> c: .. -: .... 

02 1 23 
02124 

02125 
02 1 2 6 

02 12 7 
0212 8 

02129 

(l . • 0~' 1 31-1 t/ '- •· ··-

:}7 02 1 3 1 
0 ? 02132 
('7 02 1 33 
c f., I) 2 1 3 ~~ 
D? 02135 

l-. -' ,-
(. -. - j ... 

07 

!"l 7 
'• . 
;' ... ._. / 
(0 7 
" ' 
1- ·~ ~ .· -· . 
~ ·~ h -~ - ' 

07 

,.. ' •J ( 

""I ...,. '- .. ., ' 
!.1 .... 

f •
•,.1 ,/ 

" ~ :J ... 

f: 7 
' .. 
.-. 7 ..... 

D7 
i· 7 ·-· . ... -~ 

'. ' 

07 
i • --:: 
J • 

02136 
021 37 
021 38 
0213':1 
02140 

:)2 14 1 
C2 14 2 
0 214 .3 
02144 
02145 

0214f. 

021 4 7 
02148 
1) ~·4 ··· 

&.... ... · ' 

02150 
!) 2 1 5 1. 

~·. -=· 1 c.' .- ... •.• ~ .. .J,_ 

'•211:" '~ tJ .. ) o,J 

, .• ·:· 1 c, <' 
•-J '- .... r 

02155 
:1 21 5 €· 
0 2 1 5 ; · 
02 158 

D 215 ':: 
0216 0 

(•7 02161 

".., .... •" 
D7 

I~ -J ... 

~ ? 

02162 
02163 

,., ... , 4 64 
~· c. .L J 

""'l'C: '·' L. I';) .,,} 
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00 21 27 
00 2130 
OQ 21~1 

. . . . . 
00 2132 
00 2 133 
00 2134 
00 213:5 
002 136 
00 2137 
OIJ 214 0 
00 2 141 
:30 2142 
002 14 3 
')02 144 

00 214~ 
0021 46 
002147 
O::J 21:5 0 
00 21:51 
00 21~ 2 
00 21:5 3 
00 21~4 

00 21:5:5 
0 021 56 
0021:57 
80 21 60 
00 21 61 
002 1 62 
OJ 216 3 
00 21 64 
00 216 5 
00 21 66 
00 216 7 

00 2170 R 
006441 A 2166 
002141 R 

0 16.17 7 A 
0 ~6 030 A 
0 0100 0 A 
0021:5~ R 
00601 0 A 
000166 A 
0 ~60:5 3 A 
0160 :5 3 A 
1:5044 :i A 
1~044 7 A 
0 ~60:5 3 A 

2167 

216 8 

2169 . 
2170 
2171 
2172 
2173 
2174 
217:5 
2176 
2177 

CJ16031 A 2178 
00640 6 A 2179 
0021 1:5 R 
0 06444 A 2180 
00 21:5:5 R 
04 61 7:0 A 2181 
001000 A 2182 
00211~ R 

Ol603 a 
1461 77 
005024 
0 250 57 
160471 
0 65'0:5 7 
0 0~04 2 
OQ1016 
(I 0 5 3 6 ·:'5 
0 01000 
002115 

2183 
2184 
21 8:5 

~ 2186 
A 2197 
A 2188 
A 2189 
A 2190 
A 2191 
A 2192 
tl 219 3 
R 
A 219 4 
R 

YtRERr PRDGRtllot PAGE 29 

TEST F:JR BLAN K 
. 

BT 

r·1DVB~B 

ARST+BL,IXN20 

A:ZER,BCHAR REPLA CE BLA NK ~ITH ZERO 

:.HlP I XN25 

IXH!8 LDr-lt 0166 

ST A CVF'L•B 
IXN20 LDA CV t L•B 

AfiA BR4 
ANA B R6 
STA CVF L.,B 

ENABLE BLANK/N UMERIC 
NO N- BLAtt K iNPUT 
DI SARL E •- • 
DI SA ELE '+' 

.... ,. .••• ~~ ...................... ~~-··· .. 
·• PROCtS S EXPONENT '+" CR •-• • 

·················~············· 

LI STI NG PAGE ( 

L D~ ECCDE•B RELOAD BUFF ER 
BT ASET+PL•lXNL2 CONTI NU E 

CHARA CTER CODE 
SCAN ON "+" 

ARST +MN•IXN2:1 TEST FO R •-• BT 

I NR 
J MP 

XSG ,J 
· I ~< NL2 

SET • - • EX PONENT SI GN FLAG 
CDNT I FiUE SCA N 

········~··•r.••··················· * PROCE SS NUMERIC EXPONENT DIGI T ~ 

········~······················~·~ IXN2~ LDA BC HAR•B GET AS Cli DIGIT 
SUB AZER,B CON VERT TO BINARY 
TBX SA VE BASE REG ISTER 
LDB EDEXP d< 
f1UL TEN 

SETTIN G IN >~ 

STB E: DEX PJ X 
T >CB 

UP DATE EXPLI CIT DECIMAL EXP ONENT 
RE STnR E BA SE R EG JST~R B 

JA NZ ER3 ERRO R 3 1 EXP ONENT TOO LARG E I 

J MP C 0 N T I ~lU E S UH~ 

• 

90 0) 

V2 

V2 

V2 

'¥'2 

07 02166 

07 02167 

07 02168 
• 

07 02169 

07 02170 
07 02171 
07 02172 
07 02173 
0? 0 2174 
07 0 2175 
07 02 17 6 
01 02177 
07 02178 
07 0 2179 

07 0218 0 

0 7 02 181 
07 02 18 2 

07 
07 
()7 
07 
07 
1)7 

07 
(, ..., ... .. 
01 
07 
' ? u < 

0 2183 
02 184 
0213 5 
02186 
02 18 7 
02 18 8 
02189 
0 2190 
02191 
02 1 92 
0219:3 

07 02194 

. •sc r DI SABLE ~CAL E FACTOR It EXTERNAL EXPONENT 07 02195 
00 2170 
00 2171 

002 1 72 
00 2 1 73 
00 21 74 
('(1 2175 
002 1 76 
0() 2 .1 77 
0 02200 
00220 1 

005001 A 
056156 A 

036001 
0 15 000 
115 0 01 
11·~ 00? 
11 so 0 3 
OOt01 0 
00223 ~ 
0 01400 

2196 
2197· 
2 1 99 

A ~f99 
A 2200 
A 2201 
A 2202 
p 22 0·3 
A 2204 
R 
A 2205 

220 6 

................... ~·······~··· 
• CDHYERT TD ST AN DARD rO RM • 
··~·-········~·~····~·-~···· I X N~O LDX AACCiB 

ROf : 

LDA O d < 
ORA 1 , X 
!JRA e, x 

• 
UR~ 3, X , 
JAZ IXN5 7 

ROr 
TZA B XSG,I Xri52 

• 

PO INT X AT ACC 

EXIT IF AC C=O 

IS EXPDttENT S I GN F l~G SET ? 
03 2202 01617:5 A 
002 20 3 00· 1 010 A 
:)0 22 0 4 0 02 2 1 0 R 
C 0220~ 0 0~ 001 ~ 2207 
0 0220 6 14 60~ 7 p 220 8 
00220 7 0 ~ 60~ 7 A 2209 

TZA 
SUB 
STA 
TtiZAI 

•· · .··YES 
EDE XP,B NE GATE EXPL I CIT DECIMAL EXPONEN T 
F:D EXP,E 

2210 IXN'2 ?TFL , IXN~ 3 ... HA ~ A ". • f.E' EN IN PUT ? 
002 210 016147 A 
OU22 11 00101 6 A 
002212 00 221 6 R 

2211 SU T~B B I DEXP,D.,IDEXP 
002213 0 16077 A 
002~14 146 0 :54 A 
00 22l::i O:i6077 1=1 

2212 IXN~3 T ~R B 
00 2216 0 161:5 6 A 
0 0 2 :;: 1 7 0 0 1 0 1 0 A 
:J022 20 002223 R 
C 0 2221 00~001 A 2 21 3 
OJ2222 146155 A 2214 
002223 1260 77 A 221 5 
00 22 2 4 126057 A 22 16 
002 225 0 56 055 A 2 217 
00 2226 00 1001 A 2 218 
002227 00 5365 R 

~. 

IXN55 

2219 tX tl L3 
002230 105025 A 
00 2231 002402 R 

00 22 32 0 16 0:55 R 
0 0 2 2 3 3 0 0,1 0 1 6 A 
00 22 3 4 0022 36 R 

2220 

T ·~ ro 
~ ..... 

SUB 
I~ DD 

ADD 
S TA 
JO f 

PUS HJ 

TNZAB 

2221 IXN57 P OP J 
00 2235 105065 A 
002236 00 100 2 ~ 2 222 IXN58 J AP 
00223 7 002 24 5 R 

SC F , IXN:5:5 

.,.. 't 

..... ' ,iJ 

ID EX P•B 
£:DE:>< P' B 
!JE:.<P ,B 
ER3 

DE XP ti XN58 

I Xfl 6 0 

2223 ·······~~~·····* ~ ····M··~···· . 2 224 • NEGATIVE DEC H1AL EXPDNE:IT • 

NO. DE C~ EMENT EXPONENT BY D 

IS SCALE FAC TO R ENABLE D ? 

YES 

ADD rr·1P LI C I1 DECIM Al. EXPON ~ NT 
ADD EXP LI CIT DECIM A!. EX PON ENT 
ST PRE IN D E~( p 
ER ROR 31 E)CPDN ENT TOO LA RSE I 

NCRMt1L I ZE ACC 

EX IT WHF:Ii ItEXP=O 

T~ S T S I GN Of n EXP 

··- - ---- - - - - -

FG 

Y2 

V2 

07 
07 
(;7 
•j 7 
lj 7 
J7 
ro 7 
•J ' 

07 
07 

0 2196· 
02197 
02 198 
Of:199 
02200 
02201 
02202 
02203 
02204 

07 022(:5 
07 02206 

r. -.• 
•J ·' 

f' > ~ i 

02207 
02208 
0 '::> 2 (i •:l 

""" v .,.· 

02210 

:.i 7 02 211 

V2 Oi' 02212 

V2 

Y2 

')7 
1"17 . ' 

02213 
02214 

:) 7 02215 
02216 
0221? 
1)22HI 

ir 7 
1)7 
07 

n .. . ( 0221'::' 

FG (;7 022~ 0 

FG 07 0222 i 

FG 07 02c' 22 

07 0 ~.~ .. -.4 c t:. .::. 



.. 
' . 

E o2 YDRTt~ LISTING Y$ RER F P ROGR AM P AGE 3 0 LI STI NG PA GE ( 9 0 1 ) 

002 240 
00 2241 
00 2 2 4 2 
002 24 3 
00224 4 

1 0502 ~ 
000 2 7 1 
0 4 60~5 
00 10 00 
002230 

A 
R 
A 
A 
R 

0022 4:1 0104 2 3 A 
00224€. 0~60~:? t'i 
~o- - .. -. :J C:. \::. "'+ r' 

nn~ ..... ... o · ..... c.c. .• .l · 

0022 ~ 1 
11 022~ 2 

·-~ .... -.. ... J.C.OU C. ~ 

r: e .·o~·· . ..... 0 0::. "i· 

10 ~ 02::'; A 
OO :i E.67 R 

002253 10 ~ 025 A 
:;0 22~4 00 2 337 R 

0022~ ~ 
:) 022~€. 
0022~7 
oo2~e.o 

002 2 61 

!)022 62 
C022 6 3 
00226 4 

(; 022 6 5 
00~26 6 
·:: o22G7 
("n'='~7 0 '-' "''- '- ' 
l"";f'l?":>.,.'f .... ~ ...... .._, ... 
"0~:=' 7 ~ ... ._._,--
.-. n- ·~...,
• 1,.1 c. ._ l .:> 

0!)2274 
,•· .. -.-~7 c 
1.1 .., c. c. ...J 

···o,..·~ -. 6 i.J C. ,:, I 

f) " ':> "' 7 7 ._, ._, '- c. , ., 

002300 
~ ·J 2 3 0 1 
" ~~, ':) ·~ 0 .,. .... ... ._ ....., ._ 
{) !MI ~ ..,. 0 .., 
•.. ,.• L . •..1 ._o 

OU~304 
r. n '=" "':\ 0 "' • .. • .... ._ ..., o,j 

r·o -=-~o~=. · .. ·~-" -
" 11 2 .., 0 .,. . v ....., ,. 

l'fl'::' ..... . ... 
·- t. ._ ~· .l .... . 
'"1!"'1"::\'~1 1 .... v._ ... ,. ,.,........,_ .. _ 
•, 1.1 c. .;, .1 .:. 

t"\t"''-""'1 • ...... '·1 .... c. ..:. .l .;. 

0 16 0 :1 5 
00~3 11 
0 ::16 0:55 
OP l OOO 
00 22 ~ 0 

0 1617 1 
001 010 
00 ~3 6 5 

10 5 0 25 
0001 0 1 
006 4 0 1 
0 0 2 26 ;?. 
036113 
005301 
O """" nQ•' ...J .... l.• IJ 

0 1 E.030 
0061.40 
noo-- ..... 4 U I ..::• &:. 

001010 
00230€. 
04:5000 
006J 20 
Oc i'Jnlc 

._ ·~· ·-· 
001016 
0 "5 •· . ... -=: v . .::. 0 ._. 

0 1 6171 
0560~2 

•o.rn...,C' 
.!. ,Jf..lt~·-J 

OOlOOG 

A 
A 
A 
A 
R 

"'· rl 

R 

A 

A 
R 

,, 
H 

A 
A 

A 
..... 
n ,, 
r. 

A 
R 

A 
R 
A 

L:~•r· " ·· r .. 
1 ~· 1 ~' ..1. -;- r .. 

22 ?. :5 
2226 

2 2 2 7 
2 223 

2 22 9 
2230 
2231 
...._. ............... c. .::. ,:':' c. 

22 35 

2237 

223 9 
224 0 
2 24 1 
22 4 2 
2 2 4 3 
224 4 
224 5 
22 4 6 
... ., 4 ... .::. c. (' 
2248 
2 2 4 ':1 
2250 
2251 

. .., ..... . ..... 
C:C ..J~ 

2 254 
225 '3 
-:-·:-c:, 
I- .. _ ...J C; 

22 5 8 

.-. ·"" e ~~ c: - , ., 
'- ~-

2260 

2 26 7 
2 268 

-- -. ..... .:. .::. (' c. 

·:t '=>' 7 ~ ._ .. _, ..J 

2274 
2275 
':1~7b" '- ...... , 
.., .:•77 .. _ '--· .. 
2278 
~-=-?0 
'- " · <(' :;, 

··~-~-~-- ~ ~~·-··~·-~·~····· .. ·~ PU$ HJ D10 

I ~-1 R 
JMP 

DE><P • B 
IXNL 3 

········· ~ ~ · ··· ··* ······ -~ ··· • POS ITI VE DE CI MAL EXPONENT • 
· ~~·····~~~ --· ~~~~~ ·--··*-~*-••• '·l"",..,·" B I ' l l ' I r H 

ADD 
STA 
PUSHJ 

Pu "'U' ~I I ..J 

Jl AB 

J MP 

EJEC 

,.... ,., " "" C 0 IJ ~~ T •· u 1...1r:.~ . 11 

!:< !:-' '·.·',.... ~ . .._ .. ._.-·, r •-
-H· .::,. , H 

M t n 
o I -' ~ 

DEX P 

I "-' o.q 3 '"'1-

- ACC/ 10 

BUMP DE>(P 
CONT!NUE COt:VE RSI DN 

<' ['T' ~ ... . RI GHT SHIF T COUN T TO 4 

BINARY E~<PONEtlT 

SHIFT ACC RIGHT 4 V2 

ACC ACC * 10 V2 

DROP DD(P 

CC I'H I tiUE C D ~l 'v' E R S I 0 t1 

........... ~·····~·~···········~··w.·~···· ~ ~*··~~·-········~·············· !II( .. 
Jr. 

P R 0 C E S L I N P U 
.,. D E C R I p T 0 R S 

liE FUNCT I ON: TO PROC ESS THE I NPUT FORMAT DESCR I PTO R: RLU 
:f. 

~ E i'ITR 'I' : 
• .. 
J4li 

* EXIT .. .. ,., 

0 
0 

F'J;:OM F'R S DIRECT 
!JT - w 
IT E NAD 

TOTA L F I ELD WIDTH 
ADDRESS OF LIST ITEM 

DIREC T TO.FRS 
(iTEt1AlJ) = -1 

0 
I F 
IF 

CHAR 
CHAR 

• T • 
• F ' 

w. ERROR S : lR 3 IF 1ST NON - BLANK CHH~ HOT ' T ' OR 'F ' 

( L I ) 

· ·••••• • •· ~~ ·•••• • • E ••••• ••• •••• ~*•* JI!• • ~-• •• • •• •• ••• ••••••• • :«••••• w ••••• • ~ W. ,., .. W. Jlli ;~ .:.; 1'1': o ...... ""' ;IIIII; ;,.. V, ;<~J; ,..,., }1', ="'"• ;-.; lfT. r \ ' • "'- ;..:. N. ;.- No •' • , .. ,-. l't o • ,.-. ~ M Jr. ... J<ii.. ,•p, • .'If: ""' ,19;; #'- ,-.,, ~. ,~ W. Jtlll: Jllll Jill': ;'Po Jr. · 'P· • • ~ lil{ :'1110 ,-.; ;..,. '"' ;lK M ,.; ~ If{. 7.'~ 

L I N T~AB iJT . ~ R 2 ERROR 3/ Bl~NK FIELD / 

' • ~i X '- ~ . 

BT 

JAZ 

J A r'IZ 

,..,,,,:" L_t I r L' .:..~ r• ...J 

I .... ,..... ...; ,., r 

t- !Er
~-.J- ..... 

.- . T'. r· 
,.., .~ :. J 

A<:;:ET +'BL,t.!N 

.r TF.MA D t'B 
' ·. 
r· ·. I • . .,1 !I (\ 

BCHAR ,B .·. ..... ..... ... •} .;.. c. "t 

I I IJ v 
I.. I I 0' ' • 

. '•" 
·' ' ... , 

. . . · "' O U "' T ~ .. ~.~;- tl 

.... ,-.. •J 
i'' ...... i, 

I ~~· F· " ,. I •.: • 

SLEW THRU 

r· H , •. r . ,, (· -.. r:- r . 
- n~.n .... t~rt. 

'·' I A t•J .,. " ~ l ... "-4 1 , ..... 

POINT :~ AT I T<:'T '- .. ...:· I TEN 

<' (:' 1' ·-> ~ 
GET 

I T-="''r 
- J. • .). I 

!ilPUT 
l .,.. ,.. .... 

tt:.. i'l 

!" " 1', Q 
I_ 01 J~, '' 

E X IT T 0 F' 0 F: i·! A T 

SET L~ST 
TEST FOR 

I:EN 
• r:" • 

' 

TO ... ,., IJ E 
• l r:. • ( - 1 ) 

SCAn IF • 'T • 

TO r.- ···• " E ... ,., '- ·~ . ( (l ) 

..,._,~ ·-· . 1ST CHAR ~HJT ' T ' OR 

V2 

vc. 

V2 

I F • / 

L 0 ;:-;r· " E~l ·" T t-J T ..,,f't. , I' t-1 .1. I 1 A. I I •..J F '!"ID· .6 - '-· ~IDT H AS REPEAT COUNT 

,- f"'1 , ' ,..., 1 r - ,... r- <' 'T ··• r- ,... , F.. • ~ 
:.J L...: r &.· ~ .::.. i"'-. c .. .,. 1 •~ r r .a. •• '- ·~· 

~'· I ,.. , 
&:.l~ ll 

-r - r- r1 r- - ·' T ; U r •J .~. i ' t H . ... c ...... t-:• ... -.. H '·, 

I I ·~ y-=. 

~- - ~--~~ ---~~~~~-~··-~·~ ~ ~~~~~~~ ~ ~ - ~~ -~~-- ~~ ~~ - -~ ~·····~~ ~ ~-~-·~ ~ ~ ~ ·~~~ 
* w. 

P R 0 r E S ... 

FUNCT i f. ti : TO 

ENT RY: DIRECT 
I : T 
... • t ~ 
IT EMAD 

0 IJ T p lJ -• 
T "~ .-1 ,_ DUfP UI 

~RO M F R ~ 
cc TOTAL r-YrLD r ' _ 

r., '' D "· t- ~ -;· u F ., .L. I"'. - •....) ·-

~III•TH 
L I ::::T ITEt·1 

0 ) u 0 1\ ( L r .. S C R I P T 

TIES:CR 1 PTGJ;: : RUl 

·=· ·~· .-. ·:· ..•.. '- '"' ·:> .... 
;::c·s4 ~ 
.- •• -. <L• c::" ..... 
C C. C • ..J .-. 
.-• • -. ••• ~ :ttt 
C.C~·v 

.-•. - . r . ..., :...: 
C. CC• r' - · 

EX I T • • 'TQ F~:S TH~:U GB;~ 

IH - 1 i_ ;:: R I• : :·1 G .B L M ; K S 0 U T F· U T 
'F" OU 1- ~ ~T IF 'l T£MAD) . EQ.ZE RO 
a T • 

I 

·=· ·=· ·=· ·=· r.... .... ·-· ,_, ~ ~ 
.-.. -.. -.. :, c. t::. ~, _, 
-. ., ro " c:. c :JI' .l 

~ ---~·--~ ~~ - - · ·w ~w••w ••www •••~• www~ ··•••• • •• • •• •• ···M • w •• w • w• •••• • · ~ ··-•• ,,. ~ . ,.-. ,T , ,.. ~ .... . .-; ,. " ' • •• :.0: ~ .'!'I ~ •, . .. . "f ,""f', :'ft .,, ,"'f/', ;7. h o o',. " ' :'P, ~ ;op; ,,. l"J'o ' .. . .. •, ' " ;'r. ~ ;.,.; .... ;'!"; ,11'; , (' 7. l'tl'l :of, ,-.,., W. ..,, 1'f o 1ft ,-r, :"f. "'!': '-'o J1K •• • ;of ' .r, J'l': "' .~ ;'~'; "- ;~ }If', •·• ~ W. :!'r. W'. l'r. 

• n • 1 T 
,_ u ·-· 

· ·· :-· ·•T"• ..... ,.._, 
tU'fTIHb 

Yol •• . 1/ t 'n,...fl l' • .-. 
..... i... J ~ h 1' 1:1•-·nt• rt. LOAD T\ ' .• · •. ~ • • _, 

Dt •• r'ft 1 1.._ 
r · '( ! I 
:" .~ ..... l .. r.H•" .. 'A'~,-.-R _, ,.., ~ '·" . c.. 'v' 2 

• • • • ••• ........ .. -·· - .... ... . _..__. ..... .. ---·-~- .... .. . _ .. . ... ····- · ·· • _, , ..... ............. . ..... p ........ ,..._, _ - · .... . ................. - -~ ....... .. . ' .. 

07 
(:7 

07 
07 

07 
(17 
0 7 · 
0 7 

,., ., 
\.. I 

07 

0 2 225 
·o 22 2 s 

02229 
0223(1 
02231 
1
, .. , ~ ..... .., ':,i 
'J '- c. •J '-

0 .., -::• ~ -~ c.._ .... ._, 

02234 
n 7 0 "" -::• ..., e: ..... ,. ...-_ ._ v .J 

07 02237 

07 

n? ,. ( 

0 7 
() 7 
07 
C? 
f . ., -· : 

.~ ... .... .. 

.-. ..., 
f. I t ' • 

07 . -. u...-
r· 7 
- I 

( j 7 
' .. 
.. ~ 
I • ' •' . 
0? . .., u i 
: , -~ 
I) / 

n 7 . . 

.'! '7 ·- ' 

I• 7 ·' . 
(I '7 ., . 
. --!. . 

;... • :0 
IJ •• 

*"' .... .,; .I 
,-, .'? -. .. 

07 

,.., "':' 
I) ; ' 

.... 7 

I t 7 
'J , • 

02238 

02239 
:)2240 
02241 
0 2 242 
0 2 2 4 3 
02244 
02245 
0 ~ . . -, 4 ,. 

C:.l': ':J 

[I '"''"4 "' ..:.c. t 

02248 
0 ·::. ·=· 4 u L.. L . -::? 

0225(1 
f.l2251 
02252 ,,. .-. ~. ~ .-. 
i., C, C. .•. I .j 

il ·j ·=· 5 ... ~'-'-' ~ 

0 ,-,,...c=C' 
.::. .:. ...J • .) 

f• ·:· ·=· 5 { ) 1.. .. '- -... 

'I 'J J-• r: ..-·, 
·- L... c:. . J ·=-· 

tl -=· ~- :::' 9 -'-~·-' 

02260 

022t.:.6 

,, .... . :.Eq 
•. C. l- · ~ 

•'J --.. ":• ., fl • L- , _ .. • 

.. . 7 .· ...... .-, .., • 4; ,· .... c c:. ,· L 

. -. 
:~ .... 

. -· '. , ... , . 
,·, . ~ 
,_: I . . .. 
L· / 
" ' 1.1 (' 
~ .... 

! • .• •• . ·~ 

-· / 
~i ' .·· 

• • ? . ' . - . 
I ' ":0 .. . . . . -. ' ':' 

'J • 

t· '? .... ,. 
.·. -:;. 
• .. • t' 
. . . . . ; 

. -.. ,; · 

. -, . l 

··; ,..., .- , "'7 ..... • c.c.,· c . 

t'1 ,.., "j .. .,.. : 
•J c ~. ,• •.J 

.~ .-., ..-. ..... ·1 
1_1 c. c. •.. ..., 
02275 
i") oj ... ,-7 ... .J c. c. ; t'o . . .-.. -. -, "":' 
l)CCti 
.-.. -, .-, -, .-. 
• .. I C.. ~~ .,.· ·::
f • .- • . ·, '7 ~·· ,_; L: .:: ... -~ 

i J·:· ~•Vf· ·- ··- c. v ,1 
,·1 .-. lj C• J 
l_ c. c. ·-· . 
.-...... . -. 0 ·:> 
•,.-C. C.u L-
.-. ·:· .-. ·=· .·· . •) ,_ c. ·-· · .. · 
r, ,.., -. , ... , " · .. • c .. c. o;) "'f 
iJ ·;:. ~. 0 c: ._ .:. u .. J 
~I .-...... -. L 
•.C.C.Oc• 
, ........ .-. r • ..., 
•.1 C. .::. C• ... 

0 2288 
it .-...... -~ . · . 
'• C.C.• ... •':' ... .-, ..... -
I) .:_ C, .::' ! 



E.2 YORT£~ LISTIHG 

00 2314 016202 A 
0023 1:5 0 :56030 A 

Y$RERF" PROGRAr-1 PAGE 31 LI STI NG :-' 1-tGE < 902) 

2292 DABB WT,COUNT SET CO UNT TO WT-1 G7 0229 2 
0 02316 01 6171 A 
00 2317 00:5311 A 
:::023 2 0 0 :56052 A 

2t!93 PUSH.J RCH OU TPUT WT- 1 LEADING BLANKS Y2 07 02293 
0023 21 10:5 025 A 
0 02322 00512 5 R 
D0 2323 006010 A 2294 
0 0 2 3 2 4 0 0 0 3 0 .6 A 
00 2325 0 56 0 3 0 A 2295 
0 3 2 326 03 611 3 A 2 296 

LDAt 

STA 
LD X 
TZAX 

0306 Y2 u7 02294 

2297 

BC HAR,B 
lTE I'IAD•I! 
O•LCU4 

LO ~ D 'F"" AS OUTPUT CH~RACTER 
POI NT X AT LIST IT : M 
TEST LIST IT EM = 0 <FA LSE> 

V2 07 022 95 
07 0 2296 
07 02297 

0 02327 015000 A 
00233 0 001 010 A 
002331 00 2 3 3:5 R 
00 23 32 006 010 A 22 98 
002333 000324 A 
002334 0 560 30 A 2299 

LDAl 

STA 
PUSHJ 

032 4 :SET OU TPUT CHA R TO 'T" IF NOT V2 (I '? 0 22 '38 

2300 LOU4 OUTPUT 'T' OR 'F' /EX IT 
V2 07 02299 
V2 0/ 02300 

002335 10:5025 A 
00 233 6 002452 R ... 

.. 

002337 005024 
002340 015003 
00 2341 006140 
002 342 006314 
0 023 43 001 0 0 4 
0023 44 002355 
0023 45 0151 2 4 
0023 46 001016 
0 0 2 3 47 002355 
0023 50 0 15 147 
00 2351 0 01 0 16 
0023 52 002401 
30 2353 045077 

2301 E J EC 0 1 
23 0 2 ••~••r•~•~~••••~•~•••~••~••••~••••~•••••••~••~•••~ .. •••••~~•••~•••~•••w?. 07 
2303 • .. 07 
23 0 4 "' M U L T I P L Y ~ Y 1 0 < M 1 0 ) ll! 07 
23 ~::5 ~ M 07 
2306 • FUnCTION: "ULTIP L IES A 4-~0RD FIELD ACC BV 1 0 AND ADD S AN INTEGfR I ~ 07 
2307 • TO THE PRODUCT. MONIT OR~ OVERFLOW ANt DECIMAL EX~OHENT • 07 
2308 • .. 07 
2309 • EHTRY: TERM = I • 07 
2 3 10 • PTFL = 1 If' A '•' HAS EEEN PA SSE D, 0 If ND T ~ 07 
2~11 • MOY • 1 I f' OVERFLOJJ AL LOWE D• 0 IF NOT li Oi ' 
2312 ~ ~ 07 
2313 • EXIT : ACC2ACC~lO + ! • 0~ 
2314 • A = OVER F LDJJ D1GI 1 * 07 
231~ * IDE~P IN CR EMENTED ON OVE RF LOW If PTFL = D ~ 07 
2316 • IDEXP DECREMENT ED IF NO OV FL AND PTFL . NE . 0 * 07 
231 7 • • 07 

2318 ·······~·~······~~···············~············· ~ ~~ ~ ·······~····~*·•·*~~ 0 7 A 2320 MlO TBX LO AD X AS BASE REG IS 1" SR 0 7 
A 2321 LDA ACCrX C7 
A 2322 SUBI 3276 V2 07 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 

2323 ' · J AN 

2324 
2325 

2 326 
2 327 

2328 
2~29 

23 30 1'11 0 4 . 
23 3 1 
2332 
2 33 3 
2 3 34 
2335 
2 33 6 
2 337 
233 8 
2339 
2 3 40 
2 3 41 
2 3 42 
234 3 
2 3 44 
23 4 5 

• 

.. . 

'L DA 
JANZ 

L DA 
jfZI NZ 

INR 
:'O Pj 

LDA 
.. L DE 

• 

MUL 
STB 
LDB 
MU L 
S TB 
LDB 
MUL 
STB 
LDB 
MUL 
~ · . n 
~1.0 

T '< B 
LD X 
JXZ 

LDX 

·.-

' .. 

1'1104 

no v IX 
i·l 1 0 4 

PTFLrX 
MtO X 

. . 

IDE><PrX 

TF.:RMrX 
ACC+l•X 
TEN 
ACC+3rX 
ACC+ 2rX 
TEN 
ACC + 2r X 
ACC+lrX 
T£ ti 
AC~ +td< 
ACC rX 
· r ~ N . ... 
~·=cc ,x 

F'TFl.tB 
'110X 

IDE )( Pd~ 

: . 

. .. 

CAN ACC BE M U L TI PL!~D BY 1a ? 

NO 
MULTIPLY AN 'r WAY IF MDV SET 

EXIT IF '.' PASSED 

OT.JERW ISE ~ U ~~ IM PL ICIT DE C IMAL EXPO NENT 

0 •• 7 ' . 

Gl 

::17 
FG 0 7 

07 
At'i D !::. :-n T F G 

LO tH I 

AC C<3)=ACC(3) •10 + I 

AC C< 2)=ACC C2>~ 10 + UVF L( 3) 

ACC C l)=ACC C l)~lO + OV FL< 2 

AC C(0) =A CC ( 0)~1 0 + OV FL ( 1 ) 

RE S TORE BA ~ E REGI STE R B 

HA:; A '.' B EE N PA S SED '? 

Y E S 

F"G 

r ·:; ., . 
07 
iJ7 
I' .., 
.• l 

07 
07 
0 7 
C? 
07 
" -· :J (' 

" 7 ~ . ,.. ., 
·: , 
,·. -, 

I • 

07 
0? 

0 7 

0230 1 
0230 2 
02303 
02304 
02305 
0230 (. 
02307 
02309 
02:"::09 
02310 
02S1 1 
0 ~· ·:; 1 0:, .. ~ ... 
02313 
023 14 
02~: 1 5 
02316 
02317 
0 2318 
0 ~ "=' ":) ! .... c . .... '- . 
0 ~·-·::> t 

L,. V L. 

0 .......... . -. ·~ c. .,J .::. .:: 

0 .._ ......... ... c. .,J c. '"t 

1)232:.J 

023 2:3 
02~~ 29 

02321) 
0 2 331 
02:332 
02333 
02334 
U• ,;:, ·:· . ., c::; '-...., ...... ~ 
0233:S 
0 ~-.... -..., 
~ -...;J ..J •• 

(';J ~ .., .., ~0 
• .... •..J '-' 

!) 2 34:3 
023 4 4 
C2345 

0 2 34 (: 

0 0 2354 
00 2355 
00 23 56 
0 02357 
00 2360 
00 2 3 61 
002362 
002363 
00236 4 
0023 65 
00 2366 
00 236 7 
0 02370 
00 2 37 1 
00 2372 
0023 7 3 
lJLI 23 7 4 
002375 
002376 
·-: '! 2;177 
00 2400 

10 :5 06:5 A 
0 151 66 A 
0250 0 C. r. 
160 •171 A 
06:500 6 A 
025005 A 
16047 1 A 
06~00:5 A 
0!5 0 04 A 
16047 1 A 
065004 A 
0 2::5003 A 
16047' 1 A 
06~003 A 
00 ~ 0 4 2 A 
03614 7 A 
00 1040 A 
00 2401 R 
036077 A 
00 5 3 4 '1 A 
076077 A 

23 4 6 
2 3 4 7 
234S 

D :< R 
'S TX 
F'IJ PJ 

DEC RE MENT IM PL I CIT DECIMA L EXPONENT )7 0234 7 

0 02401 10506:5 A 

IDEXP,B 
2349 !110X EXI T FG 

f' 7 
0 7 

23~0 EJEC 07 
23~1 ~-~••••• ~~ •••••••~'-•••••••••••• ~ ~ ~~ -~-• .. •~ •••••~ ~ ~•••••• ~~ ~•••••••••••• C7 
2 35 2 • • 07 
2353 • N D R M A L I Z £ A C C U M U L A T 0 R ( N R M ) If. 07 
23 5 4 • If. (1 7 

2 355 ._ FUiiCTION: TO f'IDRt1 ALl2E THE 4- 1-! £1 RD ACCUMUL ATOR '•CC WITH B!NAR Y *' :)7 
2 ~ ~ 6 • EX ~ O N F.: NT BE XP. ~ Gl 
2 3 ~ 7 . ~ (;7 

235 8 ~·' ENTRY~ ACC,NE.O * G7 
2359 ll! t: :} ? 
2 3 6 0 ~ EXIT : < AC C ,B ~X P > NOR~ALI Z ED 
2 36 1 • 

. ., 
!. : I 

2362 ~•~••••• ~ ~~•••••~•••••••••••••• ~ ~~~~~•~••••••w• ~~ •~••••••••••••••••••• ~ ~ 7 
002402 00~024 A 2 3 64 NRM TBX LOAD X ns SASE REGISTE R 11 :7 

002463 01!5003 A C:365 NRML LfiA HCC•X 07 

02 350 
n "" "" l " c. -~ ~· 
O"""'" I C' .... 

C.~..JC. 

02353 
I.J ,-, .-.. ~ A c. ·> .J . , 

1\ "'1 .- , C ~· .. c. v .J .) 

02 35t. 
f! ·"'> S.., ,I c. ._ .... , 

0 "• .-. 5 .-. \ .. ~ •:"1 

02 :359 
t-1 ~· •'j .: (! .... .....,v •. 
0 2 3 61 
0 ,. .. , 6 <> c. .... L.. 

02364 
023 65 



E.2 YDRTEX LISTIHG 

')0 2404 
0 0240:S 
G024DE? 
0 02407 
002 410 

004241 
00 1 004 
0024 ::1 0 
00101 6 
002 42 6 

A 
A 
R 
A 
R 

0 02411 0 1~0 0 4 A 
0 0241 2 O :S~003 A 

00 2413 
0 0 2414 

002 41~ 
C02 416 

002 417 
002 420 
0 1)242 1 
"0~~-o>-::o .... ~~~ .... 
00 2423 
0 0242 4 

0 0 242 6 
002427 
00 24 30 
:)02 4 3 1 
O:J243 2 
(; !)243 3 
C02 4 3 4 
C0243 ~ 
:: 0 2436 
OD243 7 
00 2440 
0 0244 1 
0 0 244 2 
00 2443 
'.) 0 24 4 4 
002 445 
0 02446 
::1 02447 
0 02 o;::i O 

01~00::i 
0!5!5004 

A 
A 

0 150 06 A 
0!5!500:i A 

00~001 
O:'i:S006 
016024 
140 4 72 
0!56024 
0 {)10 00 
002403 
01 !5 003 
0 2!500 ··~ 
004401 
0!5!5003 
015004 
025005 
00 4 40 1 
0 5!5 00 4 
01 500 5 
02!5 00 6 
004401 
055 0 0 5 
0 6 5006 
0 1~ 02 4 
00 5311 
055024 
001000 
002403 
OO ::i04 2 

(l 

A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
,:-1 

A 
A 
A 
A 
A 
R 
A 

0~2 4~1 1 0 5065 A 

0 0 2 4~ 2 

0 02453 
l'l C2 454 
:) 02455 
CI0 245E. 
" ~~ 'j ,.. c::- 7 
. .., u ... ' "t - · 

0 02 4 60 
0 02 4 61 

016022 
00 1 0 1 0 
0024G4 
0 1 6171 
0 0 5311 
00 1 01 €. 
002464 
0060 1 0 

,.._.._ ... ,_ ""0,.."""~"" ,.. 
• *.· C. .. C• C. 1.1 • .. • C • .._t C. H 

0 02 46 4 

nr .""(l'"'" 
U~lj -=' U 

10~ 02~ 
""01"' uu• uJ. 

0 1 6171 
001 010 
002 4 :-' 2 

A 

A 
R 

A 

C02471 lO:i O& :i A 

.. , ...... ... -:o &" 

. ·-· c. ... ~· · ... ' 
no ""'7r-.. t... ""f =· 

: c.'"' 4 "7 .,. '.I V.f( 

·"' ,.. - II:' 0 " ·.· .... c. ·-· ·-~ 

0 1 6017 
C:550 GO 
0 160 6l 
1 4 0.:1. 24 
OG 1 0 L:2 
000 1 ·'\ ; 
" 0 .. .,. ,., ,., 
\,l .1. 1.,.1 IJ ,_. 

A 
A 
A 
A 
A 
R 

•)02 :;0 1 0010 1 ·'· R 

2366 
2367 

2368 

2369 

2370 

23 71 

2372 

2373 
2 374 
237 :5 
2376 

2377 
2378 
23 79 
""'"""'~o .:. v o 
238 1 
2 3 82 
~"S~ 
- ~ -· w 

2384 
2335 
2386 
2387 
2388 
2 389 
2390 
23 <n 
2392 
2393 

233 4 
2395 

2 396 
2397 
2398 
·:;. •'J> 9 Q ,_ .... , .. ~ 

2 400 
2401 
2402 
2403 
2404 
240:S 
2406 
Z407 
2408 
240 9 
2 4 1 0 
2 412 

2413 
2 414 
2415 

2416 

'"'4' .. c. 1 r 
2418 

2 4 19 

2420 

2421 

2 4 22 
242:'3 
2424 

""4"" "' c. c. ·-· 

2426 
"'"' ··"""....,. c. ... c. .... 
24 2 8 
2 42 9 
2 430 
24 3 t 

PR OGRM'i PAGE 32 LI :STl NG P AGE< 9 03) 

NRI'I4 

NRMX 

LRLA 
J~N 

JANZ 

MO'?' Y. AX 

rlOVX AX 

MOVXAX 

ZAX 

LDA 
<:"!l 'r> 
- ~ L 

S TA 
J MF' 

LDA 
LDB 
LAS L 
STA 
LDA 
LDB 
LA SL 
S TA 
LDA 
LDB 
LAS L 
~- , 
~ : . .., 
s n : 
LDA 
Dr-.!< 
s r A 
j 1•1 p 

TXE 
PDPJ 

1 
NRI"1X 

''1""'4 I I ... t I 

;";CC+l t ACC 

AC C+2tACC+l 

A C C ·l- 3 , A C C + ?. 

ACC +3 

BE>~F' tB 
T111<; 
·" . -
BEX P•B 
ti t~ M l 

Acc .x 
~·· cc +t,x 
1 
I"\ ,-. ,.. ', 
Hl'-' J i'e 

AC C+lt)( 
AC C+2•X 
1 . . 

ACC+l • X 
AC C+ 2.>< 

1 
- - r +'=' X H t..---. ._ , , 
.~ CC + 3, X 
P. EXP , X 

"'E"" X .-., ·" r '' 
t ' PM' ) • .. L.. 

EX rT WHEti t·: 0 R MAl I Z ( D 

ACCCO) -- 0 

'( E S . SHirT 1 

SHIFT ACCCO ) 

S.HIFT ACC(2 ) 
S HI FT ACC C:n 

WORD 

LEfT 

LEf T 

LE f T 
LEfT 

1 

1 

1 
• • 

DECREMENT BI NARY EXPONENT 

CONTINUE NORMALIZE LOO P 

RE ,~ .. "''"'E ...>iL..fi'.. 

EXIT 
BA SE REG I ST ER E 

BEXP 

FG 

C: J EC 

········ ·· ·····~·······~· ~ ···~·······~·-~~·-~··~~-~··· ·~ ~·············· . ~ 

0 U T U T C H A R T 0 p u F r 
"' FU NCTION : TO QIJTPUT A CHAR ACTER TO THE St, f" F ER 
• 
"' • 
"' "' 

EfiTRY: 

• EXIT • • 

BC HAR CHA R T O P.E 
ASFL.N S . O If f iELD 
W T c F r E LJ) W I D T H 

OUT PUT 
I S Tf.' BE TER~t I 1'-i{l TED 

• *' OUTPUT If 
DI RE CT TO FRS 

A~ FL.N E . O 
IF WT :: O 

MiD ~lT :::: 1 

E R ( 0 r· -· ) 

BY Ali . ~ . 

~ ~ 

~ ······~···· ···~~ ~~ -·~·· · ······~~ft·~···*~-~*···~··*····~·~···*········~ 

O~E4 

ocr.:-

TZA.E: 

LDA 
!lA R 
J >H~Z 

LDA! 

TZ Al: 

F'D PJ 

~1 0V BA B 

L i.IA 
SU B 

' / , C' ""' . . . 

• f T "' 
• · I ! .A.• 

r o .., c= .., 
t,l . .. .. J c:. 

I tT nrE" ~,.· JU- lj 

t~ DP S TK o OP STK P 

FDLK EY,B 
' .- Lf ._. ; ' l r 1 
r ' ...... c= 

r ,, ·~ ._! 

• ,.... ,-. ,. 1:" 
t f'\ ·~ ~ ...... 

T ~· 
j .,J 

YES 

WT 

• • • • 'P 

1 

F ' ;, 1-,_ H ,J 

? 

YE S . LOA D ' f'" 
OU -:" FUT CHAr~ TO 

A$ OUTPUT 
lHIFF L R 

C" VH·"lf<:"T'='D ._ , .. , r1 •> • •-

NO . 

'•( E ., 
~ ...... . S TA C K 

CH ARA CTE R 

SCM! FOR "'f ' ' T I " f''l . F 0 R 11 AT CHAR H/X 

RE TL.:R N TO ... " .. · t" "" T r tJ "-. I M SC 'iti 

\12 

'v'2 
Y2 

FG 

f"G 

FG 

E Jt:C 
~•••••••• ~~ •••• ~w~~••••~ ~* ••••• ~ v• ••~ ~- ~~~~•~•·~ ~~ ·~•••• ~ ~~••••* *~ ••••~ 

0 U T P U T N U fol > ~ I C ~ I E L D C 0 N F ) 

~ ~UNC T IO N : TO O~ TPUT A S TR IN G OF CHn RS R ~P RE S E N T ING A DEC IMAL NUMBER ~ 

07 
07 

0? 

0 
., ,. 

0 2366 
02367 

0236 8 

0 2 3 69 

0 7 02 370 

n..., 
- ' 02371 

07 023 7 2 

lJ ... 
•' 

rt 7 ·.. .. 
rt ., .... .. n .., 
. I 

07 
0 7 
0 7 
') 

., 
' <' 
1)7 

0? 
07 
0 ? 

G..., 
l 

07 
;"'; -, 
OJ ' 

0 7 
f 7 
~ . 
(! 7 
0? 
Ol 

f . .., .' I 
t"• ••• ,_, ,·' 

1·: ., 
J ' 

(: ? 
C? ... .,. . -. ., 
(• ..,. ·.• { 
0? 
U
- ~ , 
r, 7 
-· < 

i• / - . - ., ' . .... ,· 
., -,_, r 
0 ? 
,... t' ·-· ,. 
. ·, '7 
I / o' 

I ·. / 

· .. · ' 

0 7 
i .., 
'I ; 

... , "? .... ~ 

t"J >' ·- ' 

.... .,. 
: ' .· 
. . . " 
·~' / 

.. , ., 
'·. . 

07 
1 .. ! 7 . . ,. 
; . -'· . ; ' 

, , 7 ,. ' 

- -i) / 
. -IJ ,..• 

f• 7 - . 
It ~ . ' 

0237 3 
02374 
023 7 ~ 
0 2 3 76 

02377 
02378 
023 7 9 
02380 
02381 
0 ~-:.s·:. ~ .._, ~ 

0 ..... ":• 0 ·:• 
C: .... •v ·-' 

023 8 4 
02 385 
023 86 
02 387 
0 2 388 
0 2 38 '3 
0239 0 
0 2 3 9 1 
02 :=: 9 2 
0239 3 

02394 
02395 

f l -· :::q 9 .c. . . . 
1)2 4 0 0 
0240 1 
.-. ·::. 4 o· ·::. v '- • 

02 4 03 
0 2 4 0 4 
' ' ·::. 4 u· 5 ..., t-. .... 

02 4 0.=. 
0240 7 
O':J4o :·· L- ••• 

(!2 4 09 
02 41 0 
'I ·::. 4 1 ~· '~ '- ..... 

0241 8 
02 4 1 4 
02 415 

0241€-

0241 7 
C 2418 

0 2 4 1 9 

0 2 42 0 

0 2 4 2 1 

024 22 
f•P4 0~: 
'.J L.. L.. ' • . 

0242 ~1 

fl ~c:'4 ~ "' 
- "- ·.i 

0 242 6 
0 24 2 7 
0 2 4 2::; 
0 04 '.J .:I ._ ._ , 
024 .:: (: 
. ~ 4 . I ' .-• .. • . 
J ...... ""' " 

• • ••• 4 •• ---· - ------ - · --· ... _ .. __ ••• --· .~ . .. -·-- ------·· - · • ~--... ---·- - .. ._ . ··---· .. .. --------~ --· __ ... _.. _____ -··-~-..... ------·----~--



..... ; .,, .. •. ~· . 
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• 
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E.2 YORTEX LlSTI~G YtRERF' PRO GRAM PAGE 33 LISTING PAGE < 904 ) 

2432 • . • 07 02432 
2433 ll EHTRY: OUTPUT NUMBER = CSGFLtCHEtDEXP ) tWHERE: • 07 0243 3 
2434 • • 07 02434 

• • f ·~t· ... . • .. .... .. 't 2435 II! SGF'L =SIGN = 0 F'DR 1 +" • 0 7 02 4 35 
2436 ll = -1 f"OR ~-• • 07 02436 
2437 • .. 07 02437 
2438 ll CHB = ARRAY Or BI NARY DECIMAL DIGITS . • 07 02438 
2439 Ill = NORMAL I ZED f"RACT I rJNAL PART OF NUI'IBER I! 0 7 .0 2439 
2440 • • 07 02440 
2441 * DEXP = DE CI MAL ~ XPON EfiT liE Q? 02441 
2442 • liE 07 0 2 44 2 
2443 • WT = FIELD WIDTH * C7 02443 
2444 • IFU : I NTEGER FIELD UIDTH • 07 02444 
244:5 • PTF'l = 1 IF' •. 1 TO BE OUTPIJTt 0 OTHERUISE' lie 07 02~· 45 
2446 w. DT =FRACTIONAL fiELD IUDTH !I! 07 02446 
2447 ,.. ZfU = WIDTH or LEADING ZERO FIELD lie 0 7 02447 
24 48 • XFL = 1 IF EXPONENT riELD P RES E" T~ 0 CTHERUIS£ ~ 07 02448 
2449 !I! xru = EXPONENT F'IELD UID Ttt • 07 02449 
24:50 • .. 07 02450 
24 ~1 w. E~IT : TO F'RS THRU DCI • 07 02451 
24~2 .. . . • 07 024 52 

24~3 ···············~--~--~···········,.. .. ··~···~·······················~····· 07 024~3 245:5 ••••••••••••••••••••••••• 07 02455 
24:56 • OUTPUT LEADING BLANKS • 07 02456 
24~7 ••••••••••••••••••••••••• 07 0245 ? 

002~0.2 016171 
002~03 1261!57 
COZ~04 146100 
002~0~ 146147 
002:506 1~60!56 
002~07 146174 
:::102 :510 0~60!52 
002511 001002 
002512 002532 

A 24~8 ONF' LDA ~T,B GET FIELD wiDTH 07 02 458 
A 24~9 ADD SGFLtB SUBTRACT •-• t'17 02459 
A 2460 SUB rrw,E SUBTR~CT ~tDTH Or INTEGER F'IE LD 07 02460 
A 2 461 SUB PTFL•B SUBTRACT SPACE FOR •.• 0 7 02461 
A 2462 SUB nT,B SUBTRACT WIDTH OF' FRACTIONAL FitLD 0 7 0 2 4 62 
A 2463 SU B XF' Wr B SUBTRACT WIDTH OF EXP ONENT FIELD 0 7 02463 
A 2464 ST~ CCUNT•B STORE LEADING BLAN K COUNT 0 7 02464 
A 246' ·ftJA P ONF5 TEST FDR FIEL D OYERFLDU 0 7 02465 

002513 
C0 2514 
002515 
0 02:516 
002:517 
002!520 
C02 !521 
002 522 
0025 23 
::102:5 24 
002525 

R 
2466 
2467 
2468 

A 2469 
A 24 70 
A 2471 
A 2472 
A 247J 

2474 
2475 
2476. 
2477 
2478 
2479 
2480 

•••••••••••••••••• 
ll YlELD OVE~rLCW • 
········~~·····~·· DAR 

STA 
ADD 
STA 
JAP 

TZX 
. .S T X 

f ~ ... . . ADD 
C:T\1 
"-~ I t"o 

ADD 
STA 
JAP 

• • 

·~sFL•B 
DT,B 
r. T,P. 
ONF'S 

.lJT,B 
'f·, "t r:: L , J 
PT FL,B 
rrw,B 
l FWtB 
ONF~ 

· 002 :526 
8 02527 
002530 
00253 1 

OO:S311 
056022 
126056 
056056 
001002 
002532 
00!5004 
07605 (> 
126147 
076147 
126100 
0:56100 
0 0100 2 
0 .0&!'532 
07 6100 

R 
A 
A 
A 
A 
A 
A 
A 
R 
A 2481 . IFUtB 

2492 OttFS r.LtfK 1, BCHAR 
0 02532 01620 2 A 
002533 0 ~6 030 A 

00253 4 105025 A 
0 02~3:5 00!5 12 5 R 

2483 

24S4 
2485 
2486 
2487 

002536 
002~37 

0025'40 
0025 41 
0025 4 2 
002~ 43 

016157 A 
001 010 A 
00 25 46 R 
006 0 1 0 A 2489 
000255 A 
0:5 6030 A 2489 

00 2:544 10:5 025 A 
002~4:5 0024:52 R 

2490 

PUSHJ 

••••••••••••••• 
• OUTPUT SIGtt • 
••••••• • »: :«••·• •• 

RCH 

TZAB ~ GFL,ONF20 

• . .. 
LDAI 

STA 
PUSHJ 

. 

0 2~5 · 

BCHARtB 
llC B 

2491 ········~··············· 2492 • OUTPUT INTEGER FIELD ~ 

00 2:546 016100 A 
002~47 0:560:52 A 

002 !550 016007 A 
002551 0~6050 A 
0025 52 016052 A 
002:5 5 3 005311 A 
002554 001004 A 
0 02 555 002577· R 
~02 :5:5 6 0:560:52 A 
0025~7 036050 A 
002 ~60 0 4 6050 A 
002:56 1 01:5000 A 
002:562 126177 A 
002:563 0:56030 A 
• 

0 02564 10502 5 A 
002565 00 2 4 52 R 

-· • - -·---

2493 ~······"-2··············· 2494 ONF 20 MCVB AB IFW,:OUNT 

2 495 

2 496 
2497 
2498 

249 9 
2500 
2!30 1 
2:502 
2~03 
2 5 04 
2505 

ONf'Ll 

MOVIAB ACHB tC HBPT 

LDA 
DAR 
JAN 
~ ....... 
~· " 
LDX 
I NR· 
I.. DA 
.... T'! ... 

. " .•. ! 4J. 

ST A 
PUSHJ 

• • ' # -· • 

__ , ...... , __ 

COutHt B 

Of'IF30 

COUNT,3 
CHBPTtB 
CHBPTt E 
.o ' }( 
AZERt B 
HCHA Rt.B 
ocr. 

. . 

----

AL LOW 1 SPA CE FOR ~~~ 
SET I !r. I FLAG 

, RED UCE FRACf' IONAL F IELD 
DOES FI ELD STILL OVERt.LOW ~ 

YES 
SE 'r FRACTIONAL F'IELD WID1H ~ 0 
DELETE 1

•
1 

. 
REDUCE INTEGER FIELD WIDTH 
DbE S FIELD S TI LL O¥ER~LO~ ? 

YES. SET IN l' EGER FIELD WIDTii ~ 0 
LOAD BLANK AS REPEAT CHARA CTlR 

OU1 PUT COUN T BLANKS 

DO liT OUTPUT I+. sIGN 

OU TPUT 1
-• 

LDAD LOOP CO i.HiT 

IN I TIALIZE CH B ARRAY POINTER 

DE'C~EMENT CO Ui'iT 
EXIT UHEN FINISHED 

BU MP CHB POIN TER 
GET DIG I T 
C IJ ~l I:' E R T T 0 A ~ C I I 

OUTPUT CHARACTER TO BUFFER 

. .,. 

. ··- · - ---

Y2 

0 7 02466 
e ? 02467 
0 .:" 1)246:3 
(Ji' 02469 
07 0247(1 
[1 7 02471 
0 ? 02472 
0? 02473 

0 ? 02474 
07 1)2 475 
!) 7 02476 
' 'I -, n. 2 ~ 7 ,·• ,_ , ;J ~. 

... ..... :_, / 
02 4 78 
0247 •) 

"} 7 02480 

0 7 0 2481 
0 7 0 2482 

Y2 07 0 249 3 

Y2 

V2 
V2 

Y 2 

\12 

0 7 0 2484 
07 0 2485 
07 02486 
(1 7 0 2487 

07 02488 

0 7 02489 
07 024·91) 

07 02491 
0 /' 02492 
0 7 02 4 9 1 
07 02494 

.j 7 02495 

~) 7 0 249 '; 
a ? 0 24 9;• 
ij 7 0 2 4 9 8 

0 7 0 249 9 
:J? 0 25 00 
:J 7 02501 
0 7 025(12 
:7 02503 
'J ? :) 2504 
1 7 02 -·c-1_ :;:. I) .J 
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E.2 YORT~X LISTI~G PRO GRAM F·AG E 3 4 LISTING PAGE < 

. 
oo ~~~6 
002 567 
00 2570 
0 02:S71 
002572 

Ol~OS~ 
146007 
146200 
0 01 004 
00 2552 

. 
A 2~1)6 
A 25(1 7 
A 2508 
A 25 0 9 
R 

2:510 
002573 01617 7 A 
0 0 2 ~ 7 4 0 ~6 0 3 0 A 

002575 10~ 02:5 A 
002 576 005125 R 

2~11 

"' . . 

lDA 
SUB su B 
JAI:"i 

MO VB_.t 

CH:SPTr:S 
ACHB•B 
:BD 14,B 
ONFl l 

AZER ,!CHAR 

RCH 

LOA D . () . A S REPEAT CHARA CTER 

OUTP UT "0" FI LL 

2~1? ·······~~~~··· 2513 • OUTPUT •,• • 
25 14 ~-~··········· 2515 0Nr30 TZA:S PTFL ,ONF40 SKIP IF" NO • • • 

00 2 ~7 7 
0 02600 
0026 01 
002602 
002€.03 
-.~-=- c o -1 
..., '-" L.. "" ...... 

016147 A 
001010 A 
002 6 4~ R 
006010 A 
00025 E. A 

2516 

0 ::';6030 A 2~17 
2518 

002605 10502 5 A 
0026 0 6 0024::12 R 

2519 
2520 
2521 
2!522 

0026 07 016176 A 
0026 10 05605 2 A 

00 2611 
0026 12 

0 16177 A 
0 560 30 A 

25 2 3 

252 4 
0026 1 3 105025 A 
002 614 0051 25 R 

0026 15 
002616 
0 02617 
002620 
002621 
002622 
0026 23 
00 2624 
00262:5 
00262f, 
00 2 62 7 
002 630 
00263 1 

0 02632 
002633 
002634 
C02635 
002 636 
002637 
00 2 6 4 0 

2 5 25 
2526 
2~ 27 
2~28 

0160~6 A 
146176 A 
0:56052 A 
0 160 52 A 2!529 
0 0~ 3 11 A 2!530 
001004 A ~~~ ·1 
OQ2645 R 
Q~6.052 A 
036 0 50 A 
046050 A 
0 1~ 000 A 
1.261 77 A 
0:5603 0 A 

2~ 3a 
253~ 
25 3 4 
2~ 3 ~ 
2:5 :{ 6 
25 37 
2538 

10~ 02:1 A 
!)024 52 R 
0 1605 0 A 2~ 3 9 
146007 A 2540 
14620 0 A 2 54 1 
001 004 A 2542 
0026 2 0 R 

2543 
0 0 2 6 4 1 0 ·1 6 1 7 7 A 
00 2642 0 ~ 00 3 0 

0026 43 
G~26 44 

lO~o c: :; A 
oo:; 12 :; R 

2544 

LDAI 

STA 
2USH J 

0"' .. 6 .> l,, ..,) 

sc:-:A R,B 
OCB 

L DAD " • • 
OUTPUT • • 

AS OU TPUT CHARACT ER 
• 

~~~····~·*·····~~~~ --~· ~ ·····~-~ ~* •••••*•••• • OUTPUT L E~DING ZE ROS I N tRA CTIONAL riE LD • 
·······-~~·j···~--~····~········~ ~ ···~~ ~ ···· MOVBA B Zf"W,CQUNT LOAD LEADI NG ZE RO COUNT 

MCl'.JJAB AZER,BCHAR 

PUSHJ RCH 

·················~·····*~· · • OUTPUT F"R~ C TI ON AL PART • · 

···········~··· .. *········· 
tltiFL2 

.. . 

· · suTP Bll DT. z rw.coutH 
• 

LDA 
DA R 

'· '· J AN .. . 

STA . . 
LDX 
If'! R 
LDA 
AD D 
S TA 
FU S HJ 

LDn 
SUB 
S Ll B 
JAN 

:-111V BAB 

P US HJ 

CIJUN T,B 

DI~ F40 

CO UNJ• B 
CH"BP 11B 
SH.RP T,B 
o,x 
AZER ,B 
BCHA R.B 
OCE 

CHBP T,B 
ACH B, B 
::; J:l i 4 d l 
ONFL2 

RCH 

LOAD •o• A S REPE AT CHA RACTER 

OUT PU T LEADING ZER OS 

LOA D COU NTER 

DE CREN EtH COtHl T 
EXI T WHEN FJM ISHED 

POIN T X AT DIGIT 
B Uf"lF CHB P!J 1 rH ER 
GET fiiGIT 
COf~VF:R T TO t:::S CII 

OUTrUT CHA ~ TIJ ~ UFr ER 

LOAD '0' AS RE PEAT CHAR ACTER 

OUTP UT • o • FtLL 

2 545 ON F 40 T fi Z A B >~FL, ONF50 TE ST EX PON ENT FLAG 
"t"\"""'''' 4 -.• .;,..e,o .J 

~ """""' ... , .!..; UC-0 "+ 0 

0 £'2S 4 7 

01617 3 A 
001016 A 
0026:56 R 

G0 2 G5 0 01042 3 A 
00 2 65 1 0!560:52 A 

!JOC' 6~2 0 1 €.202 A 
: 02653 056030 A 

00 2654 
002(.55 

10~ 02:; A 
00512 5 f.' 

.., .. 4 " G ...J 0 

........ 4-C....J I' 

2~48 
2549 

25 3 0 

2552 
2~53 
25 5 4 

0026 5 6 
0026 5 7 
00 2660 

006 0 1 0 
C00305 
0 5 6030 

A 2555 
A 

0 02661 
00 2 b62 
002663 

A 25 56 

0160 61 
001016 A 
0 02 667 ~: 

.... 
~ ·1 

'"• C' C'7 C..J.J 

~--·~···~~·····~ 7~······~~···~· • OUTPUT BLANK [ l~ P O NENT FI ELD * 
··~····~~~~···· ~ % · ~~··~~-~····· MOVPAB FC U ~.COUNT SET 

l~DVBAB E ~ r~ K 1 , B C H A R 

BLANK CLJUN T TO 4 

"' I"'HJ r ..._ ·.> OUTPUT 4 BLANK S A N~ EXIT 

-~~······: ~~-·-· ·* ~ ~ ·····~ • OUTPUT EXPDNE~T FIELD • 

··~·······~····· ~ · - ······ ONF50 LDAI 0305 

.;; T A 
TN ZAB 

t:CHA R,B 
FrLK. E Y ,O tl F~ 2 

SE T fX PONENT CH ARA CT ER T O 'E' 
IS F8R MAT DESC RIPTO R •D• ? 

• ·-- - - ---- - .__, , , • - •• -·· ...... 0 0 ___ ,. M 0 0 . -- . • • • - - 0 .. • • .. -· . . ... "- . .. 

• 

V2 

V 2 

V2 

V2 
V2 

V2 

V2. 

V2 

I t ":.' . ~ 
V' 2 

V2 

V2 

11 '2 

'./2 

'./ 2 

V2 
V2 

07 02~06 
0? 02507 
07 02 50:3 
07 0 2509 

07 025 10 

07 02~ 1 1 

07 
07 
n ? 
\.1 ' 
fl.., 
- I 

07 

Ol 
07 
07 
07 

02512 
02513 
02 51 4 
0 '"'"'1"' c..... .J 

0 251 6 

0 ..... ... 1 ... C. • .) I 

02 518 

02 ~1 9 
0 2 520 
0252 1 
02522 

0 7 02 52 4 

07 
0? 
07 
07 

0 25 25 
02526 
02527 
0 2 "" '• ,., .;. c. 0 

07 025 29 
07 
n . • 
•• 1 / 

07 
07 
('; ., 
~ . 
0 7 
r: .• .; .. 
C7 

.... ..., 
'" I 
0 

., ,. 
07 
.-. -._. / 

02 5 30 
0 ~'"''"' 1 c. .._f .j 

r. ..... C' """ ,.., 
J c. ·-' ..;. c. 
0 2533 
u 2534 
02 53 ~ 
0 -""'t:::''""'" c. •.J ··' t> 
025.37 
C• ':• c:- ·') 0 

I L. ._1 -J 'J 

c 253'3 
G2540 
0254 1 
025 4 2 

:) 7 0 2543 

:· ? G25 44 

f: ? 02 545 

07 .... ~ 
•} / ' 
; , ... 
·.· .. 

.-. 7 ,. 

02 5 4 6 
u2 54 7 
O"OC:4'-"' 

""" oJ • .. 1 

02549 

•" 11:" 50 u c _,- .; 

~7 02 5 51 

1-, 7 - " C" "" .- . • , IJ C. •.J •J .:.. 

:] 7 02553 
(• 7 0 2~i5 .:.1 

(!7 0<=:'555 

' . . . 
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E.2 YDRTE ~ LISTIHG Yt.RE: RF PRO GRAM PAGE 35 LISTING PAGE ( 90 6) 

002 664 016030 A 
0026&5 0053 11 A 
0 02&66 056030 A 

002667 105025 A 
002670 002452 R 

002&7 1 0162 02 A 
OU2E.7 2 056030 A 

002673 
0()2674 
()02675 
002676 
002677 
002700 
002701 
002702 
002703 

002704 
0027 05 
002706 
002707 
0027 1 0 
002711 
0027 12 
0027 1 3 
002714 
0027 15 
0027 16 

002717 
·oo2720 
00272 1 
0 0 27 2.2 
002 723 

0160:55 A 
001002 A 
002704 R 
005211 A 
005111 A 
0560 !5'!5 A 
006010 A 
0002!55 A 
056 030 A 

10502~ A 
002452 R 
00::!024 A 
005001 A 
0 2~ 0!5 5 A 
170471 A 
~550!55 A 
0 0'!5 01!1 A 
005 042 A 
126177 A 
05 6030 A 

105025 A 
0()2452 R 
0160 55 A 
126177 A 
056 0 30 A 

DAB P.CHA R 

2 559 ONFS2 P US HJ ncB 

2 560 MOVBAB BLNKl,BCHAR 

2561 

2562 
2563 
25 64 
2565 

2'!5 66 
2567 ONF~~ · 

256S 
256'3 
257 0 
25 71 
2 5 72. 
2573 
2~74 
2 ~ 7 :;· 
2~76 
2:p7 

2~79 
2 ~79 
2 ~SO 
2~Si DHF'60 

TPA1! 

CPA 
IAR 
STA 
LDA I 

STA 
P US HJ 

TBX 
TZA 
LDB 
DI V 
STA 
TBA 
TXB 
ADD 
STA 
PUSHJ 

LDA 
ADD 
S TA 
PU SHJ 

DEXP,ONF55 

DE XP,B 
02~5 

BCHARrB 
DCB 

DEXP•X 
TEN 
DEXP•X 

AZER•J 
BCHARl.B 
OC B 

DEXP•B 
~ZERil 
BCHA 'B 
de B 

VES. LOAD "D' 

OUTPUT • n• OR "E' 

LOAD BLANK FOR PLUS 

IS EXPONENT NEGATIVE 7 

YES 
CONVERT Hl ABS 

LO AD · - • 
OU TPUT EXPONENT SIGN 

LO AD X A~ BA S E REGI S TER 

GE T EXP ONENT 
GE T DECIMAL DIGIT S 

GE T TENS DIGIT ! N A 
RESTORE BAS E REGI~TER B 
CONVf:R T TO AS CII 

OUTPUT TENS DIGIT CF EXPONENT 

RE STOR E UN IT S DIGI T 
C O t~VCR T TO ASC I I 

OUT PUT UNIT S DIGIT/ ·~· I ~XIT 

V2 07 0 2553 

V2 0 7 0 25·59 

. 
v 2 0 7 .o 2 5.6 0 

V2 

V2 
V2 

..,. 2 

V2 

V2 

07 02561 

0 7 0 2562 
0 7 02563 
0 7 02564 
07 02565 

07 02566 
07 02 5 67 

07 
0 7 
0 7 
07 
n -. 
" " 1)7 
07 
07 
07 
07 

0 2568 
02569 
02 5 70 
02571 
02572 
02 57 3 
02 574 
02575 
02576 
()257 7 

07 02578 
r. -. ... ; 

07 
07 

Oc. .... o:;-:>q - ' . 
02580 
02581 

002 724 10,0 2:5 A 
002725 PQ24:i2 R 
ooa 726 eo.too o A ~sse JI'IP. . 0? 02582 
00272 7· 0027 2 4 R 

. : 

. 
• 

.. 

• 

• . . ' 

• 

002730 0161~· 
0 02731 006140 
·o o2732 oooo16 
002733 · 0010~ 0 
002734 002736 

. -. 

. . ' 

2~83 E J EC 07 02583 

2$~4 ···············~~···········~·····*·······~··············~··········~·· 07 02584 2595' .. r: ? 02585 
2586 M C P E N F I L E < C P N ) liE 0 7 0 2586 
2587 !II ., 07 02 587 
2~88 !II FUNCTIO N: TO PR~CESS ~ ALLS TO OPEN AN RMD F ILE ~ 07 02583 
2~89 • liE 07 02589 
259 0 • ENTRY: ·n IltECT FROM .RBE * C 7 0 259e 
2591 ~ ·· UN IT = FDRTRAN ·. UhiT NUMBER U liE 07 02 5 91 
259 2 • !( ETURN "' C~LL S EQUEN CE ADD RESS * C 7 0 2~92 . . 
2593 ~ · ~E TURN CS) ~ ADDRtSS OF LOG ICA L UN IT NUM~ER l liE 07 02593 
25 94 • RETURN C6 ) =ADD RESS OF FCB ARRA Y * :J;> 0259~ 
2595 • RE TURN(7) : MODE <R EUIND OR LEAVE) OF VSIOC OPEN CALL liE 07 02595 
2596 • * 07 02596 
2~ 97 • r OR LO GI CA L ri LES ONLY: * 07 
2 5~3 • * G 7 
2~99 ll RETORN <S> = .ADDRE S S OF' LOG IC AL REC OR D S: lZE * 07 
2600 !II RE TUR NC9) = ADDR ESS OF I / 0 BUFF ER ARRA "( ~ 07 
2601 • RETURN < lO) = ADDR ESS OF RE AD BE FORE ~RIT E FLAG liE 07 
2602 • liE 97 
2603 • EXIT : FC! LI NKED TO CHAI~ * 07 
260 4 • ADFCB = ~DDRES~ OF reB * 07 
260:5 Y FCB<O> = LOGICAL RE COR D SIZE ~ Cl? 
2606 liE FCB <l ) = EUr FER ADDR ESS * D7 
2607 • FC:S DP ENE:D BY \•'$IOC OPEN CA LL »: 07 
2E. OS • FC B(ll ) = U :: F ORTR AN UNIT NUMBER ~ 07 
2609 ~ FCBC12 )( 1!ITS 0-7) = L = LOGI CA L UN IT NUM BER * 07 
2610 lr. liE 07 
2611 • LOGICAL FILES ONLY: ~ 07 
2612 ~ ~ 0 7 
2 6 13 • FC1!C3) = CURRENT LOGIC AL RECORD NUMBER ~ 07 
2614 !I FC B C1 2> CBI T RB > = 1 ENAELE READ BE FORE WRITE V2~ 07 
26 1~ ll! = 0 DI S ABLE READ BEFOR E WR ITE V2"+: 07 
2616 • CBIT Lr ) :: 1 l. O ~IC A L FILE V2* 07 
2 6 17 • 0 NOT LOG I CAL FILE V2* 07 
261S !I! CBIT RM> = 1 RMD DEV ICE 'v'2* 07 
2619 !I 0 riOT Rl1D DEVICE V2* J7 
2620 * <BIT Gf") - 1 GLOBAL FCB V2* 07 
2 6 2i • 0 NOT GLOBAL f" CB V2~ 07 
26 22 ~ FCB<13) : 0 * 07 
262~. . . • 07 
262 4 ~·····••w.~•*••···~······~Y.····· ~~~, ~··-~~~·~Y.~~·········~············-~ * 07 
2 626 ~••••••••••••• V2 07 
2 627 • INITIALIZE • , V2 0 ? 

025':37 
n 2 c:-9 .... - ._) ·~ 

O ~C:9 •:l 
~ ..... _, 

026')1) 
02601 
02602 
02603 
02604 
02605 
0 ·:·.., p ·: 

L...O'Jt.-

02607 
02608 
0 ':0 <" I'J ') ~ C• • • 

02E. 1 0 
0 .... ' 1 1 c b .. 

0261.2 
0 ':> t:'' 1 '? .. _ i ...., 

02614 
02615 
(!2616 
02617 
0261 :3 
02619 
n ~c_., ,, 
v .... '-" c:: .... 
0 2621 
02622 
0 ':> ~ ':> ·";) ._c ._ .,.J 

2628 .......... !lf.ll!!f.ll. V2 •I ? 
A 2 & ~ 9 0 P N L D A T E M P , B G E T 0 P V 2 •.: 7 
A 26 30 SIJB I COF' V BIA S IT V2 G? 

()2624 
02626 
0262? 
026,23 
02629 
0263(1 

A 
A 
R 

~63. 1 JAZ '!( + 3 LOGICAL FIL~ ? V2 n. ~ 0.2 6 3 1 



.. 

E.e VORTEX LI S TING 

00273~ 
00273 6 
002737 
0 02740' 

0027 41 
002/ 42 

• 

010422 
110427 
0 :56154 
0360 16 

A 2632 
A 2633 
A 263 4 
A 2 63:5 
~636 

0 1516 2 A 
0 ~6 0 3 5 A 

2637 
2638 
2639 

0027 43 0361:51 A 2640 
26 41 

002 744 01 ~0 0 ~ A 
002 745 056032 A 

2642 
002746 01~006 A 
002747 0~6040 A 

2643 
0 027 :50 01::5007 P. 
~02 7:51 0 5603 3 A 

2644 
0027 52 016 154 A 
002753 00 6441 A 
0027 54 002763 R 

264 5 
00 2755 015010 A 
0027 5 6 0 5 6034 A 

002 757 
002760 

0027 6 '1 
002762 

002763 
00276 4 
0 0276 5 
0 (i 27.66 
00 276 7 
(l(t 2 77 0 
0027 71 
002 772 
00 2 773 

002 774 
. 

r.0277 ~ 
0027 76 

002 77 7 
003000 
00300 1 
"''"""'"'~"~~0 .... ·~· ·-· ~ v .. c. 
no?oo~ • .., w .,J 

C0 3 C04 
0030 05 
'.' 03006 
"03007 
:J03(! 1 1) 
C0301 1 
003012 

0150) 1 A 
05 60 3:5 A 

0 15012 A 
056036 A 

264 6 

2647 

2648 
2 6 49 
2650 

0 02763 R 26 51 
2652 
2 65 3 
26 5 4 
26~5 
265 6 . 

016014 A 
001010 A 
0 02774 R . 
0 160 4 0 A 26 57 
00 6505 A Z658 
DQ5735 R 
126200 A 
006 5 05 A 
00 ~7 35 R 
00Zi"74 R 

265 9 
266 0 

26 6l 
2662 
2663 

0 360 3 2 A 2664 
2665 

0 1 5000 A 
056032 A 

2666 
1 05025 A 
003 :?'5 4 R 
036033 A 2667 
0 ~ 5000 A 2 66 3 
0 01 010 p 2 6 69 
003006 R 
0 10435 A 2670 
116032 A 267 1 
006110 A 2672 
00:3000 A 
0360 1 6 A 2673 
0551 04 A 2674 

" I .... " A" 
\.

1 0 ~· "1' u 
0 56010 
055010 
OO~G1 4 

" ... 
A 

"6 ... "' C. I ..J 

A 2676 
A 2677 

267 8 
0030 17 0 1 6201 A 
v 03020 0~~000 A 

0030 2 1 
003~22 
003023 
0030 24 
C0 3 025 
Ju3026 
!)03027 

0 03030 
00303 1 
003032 

2679 
0 160 35 A 
0 55001 A 
0 15002 A 2680 
15046:3 A 2 68 1 
00611;) A 2682 
001 4 00 ;, 
055002 A 2 683 

268 4 
2683 
2696 

0 1 0 4G ·:t A 2687 
006505 p 2 688 
0 0 4 563 R 

'v' $R ERF' 

LDi=l LF'S 
ORA I NS 
ST A :<:WFL tB 

.. LD)< '· - ANRBtB . 
MO VXA! SYS BF,SAV[+3 

PROu RA M PAGE 

YE S . SET FLA G 
SET INITIALI ZE FLAG 
STuR E FLAG WOR D 
PO INT X AT VSFDRT I O 

S TO RE =SI: UF AS 

········ ··~·················~····~··· ·········· !I MOVE P~R A METE RS FRO M CALL SE Q TO DATA BLOCK • 
~ ········ · --····~············· ~~ - ~ ~ -· ~ *········· LD X RET URN .B POINT X AT CALL SEQ 

L I S TING PA GE < 

DATA BLOCK 
BUFFER ADDRESS 

MOVX AE 5 , SAV E MOVE ADDRE SS OF' LOG IC AL UN! T tlU MBER L 

MD V~< AB e. , SAV E+6 MOVF ADDRE SS OF FCE ARRAY 

MOVX A! 7 oSAVE+ 1 MO VE ADDRE SS OF OPEN MOD E PARAMETER 

TR AB RWFL • LF ,O PN4 LOGIC P. l FILE '? 

90 7 ) 

'o/2 
V2 
V2 

'./2 

V 2 

r. ~ u, 

0 7 
07 
07 
0? 

07 ,, .., 
'-• r 
07 
07 
07 

02632 
02633 
·~ 6"'' uc.: .,:,q 

OC:€.35 
02636 

02637 
02638 
02639 
026 4 0 
026 41 

07 02642 

0? 026 43 

0 7 02644 

MDVXA B e , s,:w E+ 2 YES . MOVE ADDRES S OF LOGIC AL RECORD S IZE 07 026 4 ~ 

• 

MDV>: AB 9 , SA VE+3 

MOV XAB J. iJ , SAV E+4 

·······~·~ ····· ~ *····· • PRDCES ~ P ARA ME TE RS !I •••••••..•• • J! ,lf. !IJt !f. ~ ···· 

DPN 4 EQU • 

[]Pf'l~ 
V I I 1 
~we 1 

IF f . i'l UC •• 
G 0 T 0 •· N UC 1 
IFT V I I 
GOTO \1 111 
TZAB ALQC ,OPN5 

lDA S A-.'E+6 dl 
JS R T B~.X 

AD~• P.TJ1 4,B 
JSR T :E:f( ,)( 

EOU 
CO liT 
CO tiT 
L D ~< 
l·i~VX AB 

PUSH J 

LDX 
LDA 
JAZ 

LDA 
~~ ~ ,.... 
""' . .. ; 1 

DR f~ I 

ST A 
~10'./:B AB 

STA 
T A;< 
r10V :SAX 

rlOV BAX 

LDA 
ANH 
fJ R ;":J I 

-· •• 

S: AVE, B 
c , :A VE 

PR U 

SAVE +ltB 
r . \-' 
C,.l ' ... , 

?.+ ?. 

~ ..... \' [ .. ·· '•'- 'D 
... ::;: I) 0 0 

A~1F~S ,B 
"'''' DN T X . I. t ...... ' 

:·~·/t.-+ 6 , AD F CP. 

•'; D F' C B , X 

Br.1 2o . o 

~AVE+ 3t 1 

~ .. 
·": ' i\ 
1-:'H W 
o;4oo 

S T I~ 2 .:>< 
······· ~·**••··~~~~··· * MAKE IOC OPEN CAI_L * 
••*·~··· ~ ~ ~···· ~ ·~ ·· ·· t- "'1 

0 • .!. ..... 

MO VE BUf FER ADDRE SS 

SAVE ADD RESS OF READ EtrDRE tJR ITE FLAG 

SK:P BOU ND S TE ST IF NO T BA CKG ROUND 

1E ST FC B I N BACK GRO UN D 

GET AD DR ES S OF LDGICP.L UNI T NU~l E ER L 
GET L 

PRO CFSS UN I T NUM BERS u , L 

PO INT X AT OPE N MODE MC REWIND •LEAVE ) 
GET i'1 

S ET LEAVE P. IT 
M EI~ GE IN L 
ME RGE Ir~ SKELE TON OF InC OF' EN COtiT WD 

PO~NT X AT VS FORTID 
S TURE I/0 CONTROL !J ORD IN V$ ~0RTIO 
GEl F"C~ ADD RE~S 

AL ~ D IN VSFO t·<T ID 
POI ~H X AT F C ~ 
SET iC};CO) - 120 WORDS 

LO ~t BUFFER. ADD~ESS INTO F' CB<1> 

GE T KE Y 1-!0 i-i: D 
CLEA R UPPE~: BYTE 
S E ·; i; !J Ii ~ T 0 ~ UhJ ErH I A L 

CALL V$ FO RTiu TO DO IOC OP EN 

V2 
FG 
FG 
FG 
FG 

E. 1 

D. 
1/2 

V2 
V2 

E . 1 
FG 
FG 

V2 

'./2 

'./2 

f • ~. y.:;. 

V2 

V2 

V2 
V2 

07 02646 

07 026 4 7 

'j 7 ' . 
07 
(1 7 
(17 - ' 
(• 7 .. . 
0 7 
07 - ~ u ..-
07 

07 
0? 

j)'7 .. ( 

07 
.·, 7 ... 
C7 
0? 

02648 
026 4 9 
02650 
0265! 
02652 
02 653 
0265 4 
02655 
02656 

02657 
02658 

02659 
02 (.60 

0266 1 
02662 
0 -=-·6'"" .. c ·-' 
026 6 4 
02€.65 

!}7 0 2666 

'J. 7 . . 
07 
( • .., 
•J ,. 

.. , 7 
•J • 

l) 7 
.... ':7 

0 / 
- -· u / 
( ! .. ;! , . . 

07 .·. .., 
•.• I ,.,.,. ..• ,. 

0 2667 
0266:3 
r:2€.~, 9 

02 6 ?(1 
0267 1 
0 2E.?2 

rl 'jE-.'' • '- • ... .:.J 

0 .• .: - 4 Co./ ' 

02675 

026 76 
02677 
0
~ ... ..,,. .... t. ,. ~ 

., ., 0 2 ~ .,. t:l 
I_ l ' . bt •' 

0;l 
,; "? ·. ;• 

;'I 7 . ' 

. . , 
" . 
" ' . .. 
"' .. 1 7 '· . 
0 ,~ 
"'· .. ' i.J ~ 

'

·; 7 
J ' 

0269(1 
~1268 1 
(!2 68 2 

0 ·::. b. 0 ·: · 
'- IJ .... 

0268 4 
02685 
02686 
0 2 t. 8 7 
02688 

. . . _, .. _.., .... _._ -----··- ··--· .. ..... '. -· . - .. _.... .. ~ - ... - . .. -·-· - ·- .. . . .. .... - . ,.. .. ,_ . . - · .. -- t . . .... _ .• • • ~ "'• • • • ••.• • • - .... . _ ...... . . ... - . 



.... . 

£.2 YORTE~ LISTIHG V$RERF" PROGRtclM PAGE 37 LISTIHG PAGE: ( 90 8) 

2689 
2690 
2691 

003033 036146 A 2692 
2693 

003034 OlGOlO A 
0 0 3 0 3 5 0 5 5·0 1 2 A 
003036 036016 A 2694 
003037 045120 ~ 2G95 

2G96 
2697 
~b~ go 
~- ..... 

003040 00~014 A 2699 

OC3041 
003042 
.~l)-?04"' 
·~ oJ ..J 

003044 
00304~ 
;)03046 
003047 
0030~0 

0030~1 

016167 A 
055013 A 
016154 A 
150447 A 
004254 A 
116032 A 
055014 .A 
006455 A 
003111 R 

2700 

2701 
2702 
Z703 
2704 
2705 
2706 

2707 
2708 
2709 

0030~2 036034 A 2710 
2711 

0 030~3 Ol5000 A 
003054 Q~6034 A 
003055 036010 A ~712 
003056 05~000 A 2713 

2714 
003057 0161:34 A 
003060. 006440 A 
003061 003111 R 
C03062 036036 A ~715 
003063 0150.00 A 27l6 
003664 001·010 A 2717 
00306:5 003067 R 
003066 010440 A 2718 
003Q67 036010 A 271~ 
0030.70 t150l~ A 2720 
003071 05~014 A 2721 

003072 
003~7'3 
003074 
003075 
..• ~~.l-.... 6 
'-'oJV •I 

003077 

003100 
003101 
003102 
--n~·o~ • J '-' .,:, .L • ...:; 

003104 
002105 
003106 
003107 
003110 
003111 

2722 
00:5001 A 
~55015 A 
015003 ~l 2.723 
005311 A Z724 
oo1o1o A e72s 
oo3t11 r; 

. . .. . . ' •' ' 

005024 A 
004560 A 
~65201 A 
......... (1'"'4 J. ,. ..., ... .;:, 

00~021 
0 0 50'\.~ 
036010 
005111 
055003 
010422 

A 
A 
A 
A 
A 
A 
A 

272~ 
2727 
2728 
2729 
2730 
2731 
2732 
2733 
2734 
273:5 
2736 
2737 
2738 
273~ 

003112 03601E. A 
003113 03~0. 00 A 
003114 00~344 A 
003115 055000 A 
003116 005041 A 
003117 036016 A 
003120 05500C A 
003121 001000 A 2740 
003122 000065 R 

•. , ••.•....•.... ~~··· 
• LIHK F'CB OH CH~IN • 
·········*•••••*~···· LDX PRLINK•B 

MOVBAX ADFCB,10 
POINT X AT LA~T LINK 
LI~K FCB ON CHAIN 

Of' FCB CHAI!i 

LDX ANRB,B POINT ·X AT V$FDRTIO DATA BLOCK 
INR LNKCHT•X BUMP LINK COUNT 

·········~~·······~············~·· lll LOAD ?ARAMETERS INTO FCB ARRAY lll 
······~··~·······~~······~···~·~·· TAX POINT X AT FCB(U) 

MOVEA.X UNIT,ll MOVE FORTRAN LINIT NUMBER U ·ro FCBC11) 

LDA 
' AliA 
LRLA 
ORA 
STA 
ET 

~WF'L,B GET F'LAG WORD 
INR CLEAR INITIALIZE FLAG 
SH POSITION 
SAVE,B MERGE IN LOGICAL UNIT NUMBER L 
12sX STORE IN F'CBC12) 
ARST+FLF,OPN30 TEST IF LOGICAL F'ILE 

··~····~~~·-·•w.w.~w.~•w.w.w.w.w.w.•••••w.~ ... 
• PROCESS LOG!CAL FILE PARAMETERS .. 
·········~·······~~·······~·····~~-LDX $AVE+z,B 

MOVXAB o~SAVE+2 SAVE LOGICAL RECORD SIZE 

ADFCB•B POINT X AT F'CB 
STORE LOGICAL RECORD SIZE IN FCBCOl 

"12 
V2 
V2 
V2 
V2 
V2 

L D~< 
STA 
TRAB R~rL•RM,OPii30 EXIT IF' NOT RMD V2 

.. . 

LDX 
LDA 
JAZ 

S:AVE+4•B 
o.x 

POINT X AT ADDR OF READ BEFORE ~RITE FLAG 
GET FLAG 

•+3 

LDA 
LDX 
ORA 
:-; T A 
ZAX 

F R B S · . 
ADFCB~B 
12,X 
12;x 

SET READ BEFORE WRITE fLAG V2 

UtA 
DAR 
JAZ 

13 

OPN30 

POINT X AT F'CB 
MERGE WITH L 
STORE IN FCB(12) 
SET FCBC13)=0 TO MARK BUFFER EMPTY 

GET CURRENT RECNO 
CHANGE rRDM B~SE 1 TO BASE 0 
EXIT IF AT START Of FILE 

··~····~~~·····~-~·······~···*·~·~·····~·······~·~~·· • COHYERT PHYSICAL REGNO TO LDGICnL REC~O IN FCE(3) • ............................ ~~············*,.***••~~····· 

OPN30 

· TBX SAVE BASE R~GISTER IN X 
L!...S~ 16 

· N'Jl.. B!i12o;)( 
DI'v' 
T~A 
T l<B 
I D" I • , . .._ 

IA~ 
~T;. 

LDA 
PUSHF' 

JMP 

ADFCB,B 

CONVERT PHYSICAL POSiriON TO LOGICAL 

RESTURE BASE REGISTER B 
P 0 ! r·! T ~< A T F C B 
CHA~GE FRO~ BASE 0 TO BASE 1 
STO RE LOGICAL RECORD POSITI·GN IN fCBC3) 

PUSH EXIT OP ONTO VSFORTIO STACK 

EXIT TO VSFDRTIO 

V2 

07 
07 
07 
07 
07 

07 
07 
07 
07 
07 
0 7 • < 

.0 7 

07 
0 7 ,. 
07 
07 
!l 

. ., 
' I 
.0 7 

07 
.-1 '? v •. 

07 
07 
(17 

02£89 
02690 
02691 
02692 
02693 

02694 
0 26'35 
0269€-
02697 
02698 
02699 
02700 

02701 
02702 
02703 
02704 
02705 
02706 

02707 
02703 
02709 
0271(1 
02711 

07 02712 
C7 02713 
[17 02714 

07 02715 
07 02?16 
07 02717 

07 02718 
C7 02719 
07 02720 
07 02721 
L.l '? 0 ·:. '? ·::> ·::> 

• •• fo,... .. l.;..'-

07 
07 
0? 

07 
D7 
:. 7 ., . 
1-1 .., 
J •• 

... ·-· . . 
\,! ... 

() 
., ,. 

1) -·' . . 
07 
0 7 •• 
07 

U• ·::> .., ·=· ., 
'-''-...1 

•""""~-=-·· v c. , . ._ "t 

02725 

02726 
02727 
02728 
:j;.~729 
0273::' 

C7 02740 

2741 EJEC Cl 
2742 ·~~····~-~~····~~-~·····~····-~-~~~*~···~~~·*·~~········~llllllllllllllllllllllll~-·~·· 07 

02741 
02742 
02743 
02744 
0 274"::· 

.. . 

2743 • • G? 
2744 lll P R D C E S S A U X \ L I A R Y I I D < P A X > lll C? 
2745 lll lll 0? 
2746 lll fUN~TION: TD rRD~ESS THE FDRTR~N AUXILIARY I/J ST~TEMENTS: * 07 
""'74 .. • "' e · .. ·' .:. ,. . ... 
2748 !II! 
2749 • 
27~0 • . 
2 7. :> 1 lll 
2752 • El'fTR'f: 
-=· 7 5-? "' ~ ..J .,.; 

2?54 ~ 
2755 ?f. 

2756 !II! 
;;::?5 ? ~ 

2758 lll O<IT : 
2759 ll! 

.i,.l 

P.~')CKSPAC~ U 
DIDF I LE IJ 
REWIND U 

DIRECT FROM RBE 
UNIT = F'CRTRAN UNIT NUMBF:R U 
TEMP = 0 1, = 6 BACKSPACE 

= 7 ENDFILE 
= S RE~IHD 

TO \I$F'ORTIO IJITH EXIT ; : ~· :;TACKETI 
I/0 AND EXIT CPS STACKED 

• 

• 0 7 
J: (! 7 
~ u· -:o .. ,., 

L•• "7 
I ( ' 

1: 0 7 
;;; (! 7 
"" • • J .... u .. * ... -, . ; ( 

~= 0 7 
:.: . ., 

II .· . ' 
"' t• .., .,..; ~· ... 

Oc.~7:::t h ' . -
02747 
0274:3 
0"'-.. 4 q ..C.f' -

0275(1 
(I ·:· ~! r:: 1 

..... .. ,J . 

02752 
0 2 ? ~ :3 
( I ·.:• "? C: A , ·- ,. ._. - r 
r 1 .-•. -~ c e 
lj .:. ( ·.J ·.! 

02756 
"'r,7;::·? I) .;_ ( .J ,.· 

02758 
U• ·=· 7 :-:: •:4 .... . .. .. "" 

• 
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E. 2 YORTE X L IS TING \I $R ERF PRO GR AM PAG E 3 8 LI STI NG PAG E < 9 09 ) 

2~ 60 • ~ 

2~61 ················~·~··········--·••*••••••**•···········~~~~········~···· 276 3 PA X SUTBP B TEtlP tCB K.S AV E+ l GET B IA S ED OP V2 
0 0 31.2 ·3 0 1 6 1 6 4 A 
0 0 3124 1 40 467 A 
003 12~ 0 ~6 03 3 A 

00 31 2 6 00 5 0 0 1 A 
:,;C 3127 0~ 6 1~ 4 A 

0 0 3 13 0 105025 A 
00 3 1 31 003 7 ~ 4 R 

00313 2 0 1 6 1 5 4 A 
0 0313 3 0064 4 0 A 
00 3134 00 3 260 R 

27G4 

2 7 GS 

2 766 

ZAE 

PUS HJ 

TRAB 

276 7 ............ . 
27 6 S • U I S RMD • 

27 6 9 ·· ~ ····· ··· · 2 7 70 TZA B 
00 31 3 ~ 0 1 603 3 A 
003 136 0 01 0 1 0 A 
003 137 0 03 1 4 5 R 
003 140 0 0~ 3 1 1 A 277 1 
00 3141 00 1 0 1 0 A 2 77 2 
0 03 1 42 003 1 6 1 R 
003 14 3 00 1000 A 2 773 
003 144 0032 4 4 R 

JM P 

RWF" L 

PRU 

SAVE +1.PA X10 

P0.X 1:5 

PAX30 

277 4 ........... ~····~· 
2 775 • BAC KSPA CE RMD • 
2 7 7 6 •••••••• ••••••• •• 

CL EA R FL AG WOR D 

PR OC E S S FOR TRA N UN I T NU MBER U 

TE S T I F" RM D 

iA CKS P ACE 

NO 
ENDFJ.L E ? 

Nil . REW IttD 

V2 

V2 

2 777 PA X10 TS AB RWF L,GFt P AXS O CALL V$IOC BACKS PAC E IF GL OBA L F CBV2 
00 31 4~ 0 1 615 4 A 
00 3146 0 0 64 07 A 
003 147 0 0326 0 R 

00 31 ~ 0 0 ~601 0 A 

········· ·· ···· ~ ······· · · ~ ··· · ·· · ~ · · ·· · · · · • BA CK SP ACE BY ~ ETT I NG F CB < 3 ) = FCB(3) - 1 * 
········~-~·· ··y · ········ · ······ ··· ····· ·· LDX· ADFCt,E P OI NT X AT FCE 

• 

2778 
277 9 
2 7 8 0 
278 1 
2 782 DAX 3 DECR EM EN T CURRENT RECORD NUt1BER Itl F CB(3) 

0 03 1~1 0 1~ 0 0 3 A 
0 03 15 2 005 3 11 A 
0 03 1 5 3 11~ 5 0 03 A 
0 0 3 15 4 005 3 11 A 2 7 83 
0 0 3 1 ~~ 00100 4 A 278 4 
003 156 00 3 244 R 
0 0 315 7 0010 00 A 2 7 8~ 
003 16 0 0032 70 R 

DAR 
JAN 

J rt P 

2786 ••••••••• • ••••• 
2 787 .. ENDFI L E RMD • 
f788 ~···- ~ · ·~*- .. ~ ..... 

F' A X ? O 

E78 9 PA X l~ TRA B RWrL ,PD,PAX 16 
00316 1 016 1 ~4 A 
003 1€.2 00644 2 A 
00 3 1 63 1)03166 R 

003 164 
003 16 ~ 
003 166 
003 167 
003 1 70 
00 3 17 1 
003 172 
C ,., _, .. ...,. ...,. 

'- ..;; ' ( .,:, 

003 1 7 4 

105025 r4 
0 0 4 5 33 R 
006010 A 
0 1 3 4 00 A 
11 6 16 7 A 
0 3 6016 A 
0 55 10 4 
0 1 6 1:54 
0 0 6 4 41 

A 
A 
A 

2? 90 

27 9 2 
2 79 3 
2 79 4 
2 79ei 
27 9 6 

003 17~ 

003 176 
t 0 3 2 17 R 
0 3 6 0 1 0 A 2 797 

J83 2 0 0 
003 20 1 
003 2 0 2 
oo::;2o 3 
'..!03204 
0(;320 5 
00320 6 
0 0 320 7 
0 032 1 0 
0032 11 
0 0 32 12 
" ' I "' ' ' 1 3 · .. · '.,jC " 

0 0 3 21 4 
0032 15 
0032 16 
00 3217 
00 32 20 
00 3 2 2. 
C0 3222 
0032 23 
0(13 224 
0032 25 
0032 26 
0032 27 

0 1 6201 A 
OS 5000 A 
0 1 6 1 2 1 A 
0 0 5 311 A 
0 0 ~0 24 A 
0 0 4 ~6 0 A 
16~1 22 p 

A 
A 
R 
A 
A 
A 
A 
A 
A 
A 

1752 0 1 
001 010 
00 3212 
0051 22 
0 0~12 2 

0050 2 1 
o t ~ti4 2 
03601 0 
055 003 
0 1 0 464 
00 £>~0 5 ·i 
0 04 5 63 R 
0 06 0 1 0 A 
0 1 3 0 0 0 A 
11 tli6 7 A 
03601(. A 
0 5 5 1 04 A 
0 10464 A 

a 79 8 

279q 
2S OO 
28 01 
28 0 2 
2 ~ 03 
2 804 
28 05 

2 8 0 6 
280 ;' 
2808 
~ a ,·~~ c. ~ • 
2 81 0 
2 8 1! 
28 1 2 
2 8 1 3 

281 4 

2S l 5 
28 1 6 
2S 1 7 
2 8 1 8 

P AX16 

P AX20 

. . ... . __ .. -·--·- ---- ....... 

PUSH J 

LDA I 

ORA 
LDX 
ST A 
LilA 
BT 

LD X 
~~ IJ '". :S A X 

LDA 
D ~ R 
T B ~\ 
LL S R 
MUL 
DI V 
J Cl:Z 

ISR 
f ER 

S TA 
l. I:' A 
J$1( 

I..D~ I 

ORA 
L r .J 

... ~ 

STA 
LirA 

r.- <:·T\ 
·-~ j) 

0 1 3 40 0 

UNI T ,B 
ANR E oB 
IO CONT ,)( 
f?WFL ,·B 
~:R S T +Lf• PA X20 

• 
HD r- cs,s 
·· -, . .... 0 0 
i.,....,; ,l .:. ' 

l RF.:CtiO• B 

1 6 
LRs ;:,x 
i.:r: l ~ o , x ... . ~ . . .... ..:. 

~: ' ',< , , ' 

~· T 0 
·~ L 

P::J , x 

UNi T, B 
t:,NR i , B 
IDC ONT,X 
CI O 

DO REW I ND ! F FCB C3) . LT .1 

EX I T 

POST BI T SET ? 

YES. PO ST P. tiF'F ER 

GET SK EL E TO N CL OSE / UPD ATE CON TRO L WD 

~ ERG£ IN LOG I CAL UNI T NU M B ~ R 
POINT X AT VSF ORTI O DATA BL OCK 
STUR E I OC CUN TRO L ~lnP ~ I N V$FO RTIO 

L DG IC I~I L F I LE ) 

Y E S • P 0 1 tlT X A T F C B 
S ET R ECO~D ?I l E F CBCO) - 1 2 ~ WORD S 

CONVE RT FRO ~l BAS E 1 TO BAS E 0 
S AVE B ASE l'~EG~ S TE R IIi X 

GET WORit cc·J;-; T 
CON VERT TO 1 2 0 -WOR D P HYS ICA L REC CN T 

B UM P 1 f OR P ~ R TIA L RECORD 
BUM P 1 TO CONVER T T[l EA S E 1 

RE S TOR E BA SC R E GtS T ~R B 
POiriT ;:!, AT > CB 
S T D 'Z E C U R R E r: T P H Y S I C:::.L R E C N 0 I N F C B ( 3 ) 

C AL ~ VZIO C FOR CLO S E/ LI PDATf 

GE7 J OC OPEN /L EAVE SK EL ETO N CONTR OL WD 

ME RGE IN LJG ICAL UNIT ~U M BER 
PO!NT X AT VS~OR T ID 
STO RE I OC CON TROL WORD IN VS FO RT IO 

l .l ,., v c. 

V2 

V2 

V 2 

'./ 2 
V2 

V2 

V2 

0 7 0 2 76 0 
0 7 0 2 761 
07 0 2 76 3 

01 0 2 76 4 

07 0 2 76 5 

I' .., J ,. 02766 

f• 7 0· .,:, .., ;; ~ . . ~ ( ~ , 
07 02768 
07 02 7 69 
07 02770 

n .• . ' 
07 

07 

0? 
07 
0 7 
(17 

0? 
07 
07 

C7 ., ..., ,_, / 

.~ 7 -. 

027 71 
0 2772 

02 7 73 

027 74 
0 2 775 
027 7 6 
027 77 

(12778 
0 27 79 
02780 
0 2 78 1 
02782 

027 8 3 
027 8 4 

(1278<.} 

~7 02786 
..-, .., Q O:.?O-
v.· '- ' V 

.:•7 02788 
o.· 02789 

07 0 2 79 0 

0? 

r. -· 
" I 
07 
t~ ? ,. ' 
f . ..., ' . - . . ., 
II / . . 
1)7 

07 

() '7 ,. 

07 
.·, 7 . ' 
(i • • J ,.· 
,.. ? ·.· . 
r. ~ , . ' 

io 7 - ' 
(1 7 . ' - . ., 
I : . - . 
(!? 

07 
r' -

' " - ' •• , '? ..... 
, , 1' 
•.; ~ 

.... / ·•· ( 

02791 

02792 
02 7 9 3 
02794 
0 "-9c; c. / ~ 

0279 6 

0 2 797 
0 ~'79 '=' L.. ( IJ 

0 2 7 9 ·: 
0 2 8 0 (1 
02801 
0280 2 
0280 ;3 
028011, 
0290 5 

02806 
0280 7 
02808 
0280? 
rr?011J" ... ·- ...... 

fl ... , .-. • 2" .C.•:t J.-
[ 1 ?01 ? 
........ ~· J 

I)?Q'4 - t:.. ... - J, 

0 281 5 
n .-. •. .. " 
.C. Ol O 

0 281 ? 
02818 



. ·.• .... ~'1' 
• 

. . . . . . 

£.2 YDRT£ ~ LISTIHG 

003230 
0 03231 

003~32 
00 3233 
003 2 3 4 
00 32 3 5 

0 0 6~0!1 A 2819 
004563 R 

282 0 
01 6 154 A 
0064 4 1 A 
00 3270 R 
036 010 A 2821 

2821! 
00 32 3 6 0 161 22 A 
00 3 2 37 05:i 000 A 

. . . 

JSR 

T.RAJ 

LDX 
MOV:BAX 

PSJtX 

RLH"L• L.Fr PA X70 

ADfCBrB 
LR S7.r0 

PROGR AM PAGE 39 LI STIHG PAGE < 

CALL V$I OC fOR OPEN/L EAVE 

EXI T IF ND T LOGI CAL FILE 

POINT ;..; AT FCB 
RE STORE l DGI ~ AL RE CORD SIZ E IN fCB(O ) 

916 ) 

V2 

\/2 

0 ? 0 2819 

·o7 02S2 0 

07 0 2 82 1 
0 7 0 28.2 2 

2 S23 MDVBAX LR CC NCt3 RE S TO ~ £ CU RR LOG RECORD NUMtER IN fC i C3 > 0 7 02 82 3 
003 240 01 6 121 A 
003 241 05 5 0 03 A· 
00 3 24 2 00100 0 A 2 824 
0 0 3 24 3 00 3270 R 

JM P 

2 8 25 .................... .. 
2 326 • REUIND RMD • 
2 82 7 ········~····· 

PAX70 

282 8 PAX30 TRAB RWFLrGrrPAX33 
0 03244 0 16154 A 
0 0 3 2 4 5 0 0 6 4 4 7 .A 
0032 4 6 003253 R 
C032 4 7 006010 A 2 82 9 
003 2~ 0 003000 A 
00 325 1 0 0 1 000 A 2 8 30 
0032 5 2 00 3 26 3 R 
0032 5 3 0 36 0 10 ~ 283 1 PA X33 
C0 3 2 ~ 4 0 0 51 0 1 A 283 2 
00 3 2 ~~ 05 5003 A 2 83 3 
0032 ~ 6 00 10 00 A 2 8 34 
003257 0 03 270 R 

LD AI 

JMF 

LD X 
IN CR 
STA 
J MP 

0300 0 

ADFC ErB 
1 
3, )( 
f'A X7 0 

2835 
2 83 6 
28 37 

·········•*•••••*~····· • CALL VS IDC TO DO OP • 

···············~·~····· PAX 50 LD X SAV E+l•! 
IF' F NUC 
G!J TO NV2 NUC 
IFT VI I 

003 2 6 0 0360 3 3 A 28 3 8 
283 9 
28 40 
28 41 
2 8 42 
2 8 4 3 

O~E MAP rVSSTO 
NV!f!IUC CCNT 

003261 006015 A 2844 
:J0 3 2 62 003 31 5 R 

2845 
284 6 
28 4 7 
284 8 
?.8 49 NV21iUC 

S0 3 2 63 116167 A 28 ~0 PAX'' 
00 3264 0360 16 A 235 1 
003 265 0551 0 4 A 28 52 
0~326 6 0 07 40 0 A 2 8 ~3 
003 2 6 7 OG1 0 06 A 29 54 
003 27 0 0 07401 A 285 ~ PAX1i 
00 32 7 1 0 10422 A 28 56 

303 2 7 2 
00 3 2 7 3 
003 2 7 4 
003 275 
(.032 76 
0032 7 7 
0033 00 , , .. . , .... 01 
v.,...:;>,.:) 

0 0 3 302 
0 0 33 0 3 

03 6 016 A 
Q35000 A 
01> 53 44 A 
0 5 5 000 A 
00 5041 A 
036 0 1 6 A 
o ss o o o· A 
001 00 1 A 
0 000 6 5 R 
0 1 0 4 64 A 

2SS? 

2 858 

28 59 
2 8 60 

• • 

LDAE · PA )<T ABrX 

Iff 
GDTO 
IFT 
DME 
CCI NT 
'JRA 
LDX 
S T A 
ROF 
'D::lTA 
sor 
L DA 
P USHY ·· 

JDF 

LDA 
P US HF" 

NUC 
NV 2 NUC 
V I I 
MAP•'I$ST3 

UNIT,B 
Ati R E , B 
ID CONT, X 

o 1·0 o.& 

crx 

CAN 

CIC 

CAN 

' 

.. 

EXIT 

GLOBAL F CB ? 

YE S. CALL V$IO C OPE iYREWIND 

PO I tlT X AT F CP. 

SET CURR ENT RECORD NUMBER TO 1 
E XI T 

GET BIASED OP IN X 

SET EXEC STATE TO 00 

GET IOC CONTR CL WORD MODEL 

SET EXEC SrATE TO Nii 

ME RGE IN L OGI CAL UN IT N IJMB~R 

ST OR E AS IO ~ CONTR OL WORD 

P US H EXIT OP 

EXIT IF DON ;: 

PUSH I / D OP 

E X IT 

0 7 02 8 24 

0 7 02825 
07 0 2 8 26 
0? 0282 7 

V2 0 7 02828 

V2 

V 2 

FG 
FG 
F G 

'12 
FG 

fG 
FG 
fG 

V 2 
FG 

07 0 2829 

07 ~2830 

(.17 0283 1 
07 02832 
07 02833 
07 02834 

07 
0;'" 
J7 
07 
07 
(.'17 

C: 7 
07 
07 
07 

07 
07 
07 
07 
0 1 
07 
07 
(17 

07 .-, ., 
'"" ( . 

07 
07 

02835 
02836 
02837 
0283:3 
02839 
028 4 0 
02841 
02842 
0 ':>04'=' '- u ..... 

02844 

0 2 8 45 
028 4 6 
0 2 847 
028 4 8 
0 2 8 4';) 
0285(1 
0 2 851 
02852 
02853 
02854 
028~3 
02856 
0 285? 

'17 028 5 8 

07 02 85'3 .. 
0 ? 0 2 860 

('17 0~ 8 6 1 

0 0 3304 
0033 0~ 
0 033 06 
C0 3 3 0 7 
0033 1 0 
00 3 311 
0 03 3 1 2 
0 03313 
1.)~: 3 314 

0 3 601 6 A 
0 35000 A 
00 53 44 A 
0 55000 A 
0 0 ~ 0 41 A 
0360 1 6 A 
0 !55 0 00 A 
00 1000 A 2861 
00 0 06:5 R 

2 862 
28 6 3 
28 64 

•~•••••~ .. •••••••~•••••••••••••••~•.,• n? -. 0286 2 
02 8 63 
0 2 86 4 
028 5 5 
02866 
028 6 7 
028 6 8 
028 6 9 
02870 
02871 
02872 

0 0 3 31~ 
003 31 6 
003317 

012 000 
00 1 000 
0 014 00 

. .. . . 

A 2 86 5 
A 2 866 
A 286 7 

2 s 6a 
2869 
2 8 70 
2 87 1 
2 8 72 

• AUXILi n RY I / 0 CO ~TROL UDRD TA BLE • 0 7 

·········~······~················~·· 0 7 PAXTAB DATA 0 12 000 BA CKS PA CE 07 
D AT A 0100 0 WRI TE EDF 07 
~P TA 01400 RE U: ND 07 
EJ EC 0 7 

·······-~·Y.····~·-············· ~ · ~ ·······~····························· 07 - . .. -
- · ~I 
• P U T C H A R A C T E R ( P C H ) • 0 7 
• • 0 7 

2873 • FU"CT I ON: 
287 4 "' 

TO ST ORE A CHARAC T E R • 0 7 0 2 8 7 ... ; 
• 1')7 028?4 

ZS 7' • E"TRY: ASCB 
2876 • · 
2877 • 
2878 • 

'-2879 • 

= A.ODRESS OF ST R i oi G CONTROL BLOC K SC E 

S CB <O > : 
s c ~ n >: 

::;; C E < 2 ) : 

C URR~ N T C ~ AR ACTER COUNTER 
STRING S~A R T ADD~E SS 
CHAR ACTE R TO BE ST ~RED 

• 0 7 02875 
• 07 02876 
• 07 02877 
• f.t7 028 7 8. 
• n ? 02879 

' 



..... . 

. . 

· ~ -· ·· .... . 

... . 

E.2 YDRTE~ LISTING YfRERF' PROGRAM PAGE 40 LISTING PAGE < 911 ) 

• • (t 7 
• EXIT t SCB<O> = SCB<O>+l ~ 07 
• • 0 7 

································· ~······~······················ .. ••••••• 07 0 03320 036021 A 

esso 
2881 
2882 
28S3 
2885 
2886 

PCH LDX ASCB1B POINT X AT SCB Ol 

02880 
0288 1 
02882 
0 2883 
02885 
02886 

003 321 
003 322 
003323 
0033 24 
00332 :5 
003326 
003327 
003330 
003331 
003332 
003333 
003334 
0 0333:5 
003336 
0 03337 
0033 40 
0033 41 
0033 4 2 
0 0 3 3·43 
003344 
0033 4:5 

A 
A 

2887 
2888 
28 89 
2890 

A 2891 

01:5002 A 
056164 A 
015000 A 
045000 A 
007401 
0042:57 
003004 
002201 
150460 
125001 
00:501 'l 
01:5000 
001007 
003341 
o.o 7 4 0 1 
0042:50 
150462 
116164 
003001 
0()3340 
055000 

R 
A 
A 
A 
A 
A 
R 

2392 
28 93 
2894 
289~ 
28 96 

A 2897 . 
A 2898 LRLAS 
A. 2S99 . 
A 2900 
A 2901 
R 
A 2902 

29 0 3 

MOVXAB 2, TEI'IP SAVE, CH AR 0 7 

LtlA 
INR 
SDF 
LRLA 
:< AN 

AN A 
ADD 
HI X 
LDA 
JOFN 

SOF' 
.LR L A 
ANA 
ORA 
X :IF 

STA 
POPJ 

0 I X 
o,x 
1:5 
ROt 

ER15 
1 • X 

o.x 
lf.+4 

s 
LHW 
TEM PtB 
LRL A8 

0 I X 

• 

GET CU RRENT POI NTER 
BUMP CURRENT POINTER 

CONVERT BYTE TO WORD COUNT 
OVFL SET IF HIGH BYTE 

CLEAR SIGN BIT 
~DD s ·rRING START ADD RESS 
PIJHIT X AT IJORD 
GET WORD 
HIGH BYTE ? 

YES 
SI~ A P BYTES 
CLE~R UNWANTED BYTE 
MERGE IN NEW CHARACTER 
S~AP BYTES IF HIGH BYTE 

STORE: IN MEMORV 
EX1 T FG 

07 
07 
07 
07 
07 

0/ 
07 
07 
07 
07 

0 7 
07 
0? 
07 
07 

07 
0 7 

0288 / 
02883 
02:389 
0289l) 
02891 

023 92 
02893 
02894 
02895 
0 2'8 9 6 

02837 
02898 
0289'3 
02900 
0 2 90 1 

02902 
0290 3 

003346 10506:5 A 

003347 
0033:50 
003 351 
0 033-:52 
0033 :53 
0033 :54 
003355 
0033 5£. 
003357 
0033 60 
003361 
003362 
!)03363 

003364 
003365 
003366 
0033 67 
003370 
003371 
003 372 
003373 

' 

. . . 

2904 E JE C 07 

290~ ·················································~··················~·· 07 2906 • * 07 
2907 • P R 0 C £ S S N U M E R I C I N P U T D E S C R I P T 0 R * 0? 
2908 • • 0 7 
290 9 • ( P tl I ) ~ ~~ 7 
2910 • Jt: 07 
2 9 11 • FUNCTION: TO P ROCESS THE INP UT FORMAT DESCRIPTORS : * 0 7 
2912 • Jt: 07 
2'13 ll! SRD E.D t: ;j? 
2914 • SREJ.I.D ll! 07 
2915 • ~R F'W.D ll! 07 
29 16 • SRGW .D Jt: 07 
2917 • RBI · * 07 
29 18 • Jt: 07 
2919 • EftTRYt ' (ACC,B£XP,SGFL> = INP UT NUMBERr WHERE * 07 
2~20 • ACC = NORMALIZED BINAR Y FRACTION * 07 
292 1 • BEXP = BINAR Y EX~DIIENT ll! 0 7 
2922 llf SGF'L = SIGN .EQ. 0 + ~ 0 7 
2923 • .NE. 0 - * i) 7 
2924 • ITE"AD = ADDRESS OF LIST ITEM ~ 07 
29 2~ • IIWSZ = WORD CO UNT CF LIST ITEM * 07 
2926 ~ ITI'IDDE . !::: LIST ITEM !'lODE t: G7 
2927 • = 0 1-&.IORD INTE GER/L OG I CAL * 0 7 
2928 • = 1 2-&.IORD INTEGE~/LOGICAL ~ 07 
2929 !I! - 2 RE AL * 0 7 
2930 "- = 3 DO UBLE PRE CIS ION * 07 
2931 • = 4 COMPLEX t: 07 
2932 • .. ~ 07 
2933 ~ EXIT : DIRECT TO F'RS ~ 07 
2934 .. ~ 07 
293~ ................................. ~·-· ~····················~·~·············~ 07 

003347 
00334;1' 
003347 
003347 
0 03 3 47 

R 293 7 DIN EQU Y . 0 7 
R 2938 EIN EQU • · 8 7 
R 2939 FIN [QU !If 0? 
R 2 9 4 0 G t N E Q IJ . !II 0 7 
R 2941 IIN EQU • ~~ 7 

29 43 ~•••••••~••••••~• G7 
29 44 • TEST FOR ZERO • 07 

. 294~ ••*·····~· .. ···•·· 07 A 2946 SD F 07 QQ1401 
0160 0 4 
11~005 
llqOD6 
00 3 0 1 0 
00220l 
116003 
001010 A 
003~~2 R 
016116 A 
140422 A 
001002 A 
0 03432 R 

~ 2947 LDA ~CC+lrB 0? 
A 2948 ORA ACC +2•B 07 
A 2949 ORA ACC+3•B 0 7 
A 2950 X~Z ~OF' OVF'L RESET IF ACC(1 )=ACC<2>=ACC(3)=0 ~ 7 
R 
A 29~1 

2952 

29 53 
2954 
29:55 

ORA 
JAZ 

LDA 
SUB 
JC!P 

ACCtB 
p lil so 

ITMODE,B 
HHl 
P ti I 4 

EXIT IF' ~CC =O 

TE S T I~TEGE R LIST ITEM 

f. 7 
0 7 

0 7 
n. I 
0 7 

02904 
02905 
02906 
02907 
02908 
02909 
029 1 0 
02911 
02912 
0291 3 
02914 
02915 
02916 
02917 
02 91 8 
029 1 '3 
0 2920 
02921 
029 2 2 
02923 
02924 
0 2 •3 2 5 
02926 
02927 
0 2 '323 
02929 
02930 
02931 
02932 
0293 3 
02 9 34 
0 -:; .~.3c: 
~ =' •. ._. 

0293? 
O ~.q-:.o c. .. ..;;;) '--' 
02939 
02940 
02';t41 
02943 
02'344 
0 ·::· ·::. 4 c: 

-- . . .j 

0294G 
02947 
02'348 
029 4 '3 
02950 

02951 
029 5 2 

O .... qc:-. c:. ... ..J.:> 

02 954 
02 95 5 

29:56 
·29~7 
29:58 

A 2959 00100 1 
00~365 
016024 
00~311 
001004 
OO:S36 ~ R 
14047 2 A 
00100 2 A 

••••••••••••••••••••• 
~ INTEGER LIST IT~M • 

···············~y···· JO F ER3 ER ROR 3/ NOr INTEGER I 

GET BINARY EXPONENT 

(17 0 ?.956 
0 7 029~::" 
t17 G2958 
0 7 02959 

R 
A 
A 
A 

2960 
29 61 
~96 2 

2963 
2964 

LDA F!EXP' B 
DAR 
JAN ER 3 

SLI B DlS 
JAP ER3 

. ~ ~· . .. ~--· ·---------.-.... ....... ·-··-· . ............... ___ , ............. _ ·- . ··- -

ERROR 3/ NOT INTEG ER I 

ERROR 3/ NOT INTEGER I' 

. . ... _ ,... .... . 
. -. -~ · ~ .. --- -· -............ .. · ····-·-·· -· ... ·-·---· 

07 029 6 (! 
0 7 0296 1 
0 7 02 96 2 

07 02963 
07 02964 



. . ... . . 
. . 

t . ,, ... ~1.-

, . ' .. 4\ l '· . 
' - . . .. ' 

.._ 
.' '" ·· •.... / " 

" • :\, ... ·· . ... ·~ ·• .... 
' 
. .. . . 
' .. .. . . . . . . . '· . ..-" ... ..... . . •, . . . . .. . . 

. .. . . ' ' . . 
• • • 

-. 
'· • .. . E.e YORTE~ LISTIHG PROGRAM f'RGE ·41 LI STIKG P~GE ( 9te) 

003374 005365 R 
. 

. 0 016003 A' 
0 8ltt64 · A . . 

oo3377 ooeoo1 A 
00 3400 0 ~6003 A 

003401 005024 A 

003402 015024 ·A 
00 340J OO:S311 A 
003404 0~5(124 A 
00340~ 001004 A 
003406 0 0 3416 R 
00 3401 01 5 0 03 A 
003410 Qi!:S16 4 A 
0'03411 Q.0440l ~ 
0 0 34U O:SS003 .A 
0 03 413 0 65164 A 
0 0 3 414 0 01000 A 
003'41:1 003402 R 
0 0 3 4 16 0 0 1 0 2 6 A· 
0 0 3 4 1. 7 0 0 '3 6' R 
0 03420 00:5042 A 

2965 

~967 
. 2968 

2969 
2970 
2971 

2912 

29 7 3 
2914 
297:5 
Z976 
2971. 
297 8 

MDVIAI ACC,TE:"'P 

ZAI ACC 

•••••••••••••••••••••• 
• INTEGER SHirT LDDP • •••••••••••••••••••••• 

TBX 
P~IL1 DA X BE XP 

JAN 

LDA 
L.DJ 
LASL 
STA 
STB 
JMP 

• 

PNILlX 

ACCdC . 
TE MP•X 
1 
ncc.x 
TE MP• X 
PNILl 

2979 PNILlX JBNZ ER3 

~9911 
2981 

T X B . 
TZAB SGf" L ,Pfil50 

0 0 3 4 2 1 0 1 6 1 :s 7 j:l· 
003 422 00101 0 A 
00 342~ 0 0 3:5:5 2 R 
00 34.24 016003 A 
0 03 42:5 00:5211 A 
0 03 426 00:5111 A 

'0 0 3 427 0:560 0 3 A 

2982 
2983 

. •' 

2984 .. 
~98~ 
1!986 

. . 
' . 

298 7 PHI4 
2988 

tDA ·· · 'ACC, B 
CPA 
IA R 
~T A ACC ,B 
JMP r tti30 

ERA 
J A Z · · 

TH REE 
PNI60 

0 03430 0010 00 A 
0 0 3431 00355 2 R 
0 03 432 130464 A 
0 03433 0 01010 A 
0 03434 003:17:1 R 
0 0343:1 140422 A 
003436 00101 0 A 
0 03437 00347 4 R 

, . .. >- .. . 

2989 
a99o 

SU B · 
J AZ 

• .. T t.tD 
PNI8 

' ' 

• 2'91 •••••••••••••••••• 
e992 • CDHSTRUC T . ~EA L • ' .. 

(\t'3 440 
00 3441 
:::03 442 
003 44 3 
003 444 
003 44:5 
0 03 44 6 
0 0 3 447 
003 450 
003 4:51 
003 4:52 

0034:53 
0 034:14 
003 4:S ~ 
003 4 :56 
0 03 4:57 
00 3460 
003 461 
0 0 3 4 6 2 
003 4 63 
003 4 6 4 
0 03 46:5 
0 0 3 4 66 
0 03 4 67 

!993 ················~· 0 .160 0 4 
120430 
007400 
001002 
0 0344 7 
00 :5 0 01 
0 46003 
056004 
0 01007 
0034:5:1 
0460 2 4 

A 2994 ·· LDA ACC+l•l 
A 2995 I ADD DS7 
A 2996 ·· Ror 
A 29 97 JA P !1! + 4 
R ·, .. 

A 2~98 
A 299~ 
A 300 0 ' 
A ~0 p 1. 
R 
A 

010437 A 
05600 3 A 
oo :soa4 A 
0 1':50 24 A 
1 20 4 30 A 
02:500 3 A 
no 440 7 · A 
0551 6 4 A 
01 :50 0 3 A 
025 0 0 4 A 
00 4 407 A 
0 :5!1 00 4 A 
o o ~a 42 A 

3 004 
30 0 :5 
3 006 
300 7 
30 08 
3 0 0 9 
301 0 
3 0 11 
3 0 12 
3 0 1 3 
3 014 
30 1!5 

TZA 
. . I NR . ' I > , ... s TA 

JDrl~ 

. . ~ cc, 1 
·· ' AC C+1tl 

•+5 

~' .. 

, l NR .. 
. · · ·l'! ~ V PAl 

TB X 
LD A 
AD D 
LD :B 
LASL 
STA 
LDA 
LD B 
LHSL 
STA 
TXB 
HOV :BAJ 

EE:X Pdf . 
BS1 4d~CC 

EEX P•X 
:BXB IAS 
Acc,x 
7 
TEMP, X 
Acc , x 
ACC+ lt X 
7 
ACC+1•X 

TEf'IP , ACC 
00 3 4 70 0 1 6 1 6 4 A 
0 0 3 4 7 1 056003 A 
0 0 3 4 72 001000 A 30 16 
003 4 73 003 5 35 R 

J~lP P iiI 1 9 

. -. 

. . 

• 

~A V E LErT-J US TIFIED INTEGER 

CLEAR ACCUMULATOR . ACC 

USE X AS BA SE REGI STER 
DECREMEN T BINAR Y EXP ONENT 

EXIT ON f"IN IS H 

SHirT INTEGER INTO ACC 

CONT I NUE TILL DONE 

ERROR 3 / NOT INTE GER I 

RESTORE BA SE REGI S TER B 
IS S I GN NEGATI~ E ? 

YES 
NE GA TE I NTE GER 

D. P . INTEGER 

D.P. 

• 
GET 2 ND MANTI SSA WO RD 
RO UND UPWA RD 

DV ERFL Ot.t ? 

YES . CLEA R I-l OR D 
BUMP WORD 0 

DVE RrLOU 7 

YES . ~UM P BINARY EXP ONEHT 
SH I FT FIEL D 

LOAD X AS BASE REGI ST ER 
GET BI NARY EXPON ENT I N A 
AD D BIN AR Y E ~ PO NENT BIAS 

• • 

GE T HI GH WORD OF MAtiT ISSA Itt B 
POS I TIO N AB TO MAKE 1ST WO RD OF REAL 
SA VE 1 S T ~ DP D OF RE AL 
GE T 1ST MA NTISS A WORD Itt A 
GET 2ND MANTISSA WORD I N B 
PO$ITIO N A ~ 2ND WORD OF REAL 
STORE Iti ACC 
RESTUR E BASE REG I STER B 
LOAD 1ST WORD OF' REA L I HTO ACC< O> 

301 7 
3019 
30 19 

········~········ ~············ • COHSTR UC T DOU BL E PRECI S IOH • 
. 

003 474 0 1600 6 
003 47:5 004 241 
0 03476 0 01 0 0 2 
0 0 3 47 7 00352 3 
003 5 00 0 460 0 ~ 
0 0 3 :5 0 1 0 1 600:5 
003 :50 2 001002 
0 0 3 50 3 00 3 52 3 
003 :504 0 4 6 0 0 4 
{} 03 50~ 0 0 ~ 00 1 
003 50 6 056005 

'003 ~07 016 00 4 
0 03 ~10 001 0 0 2 
0 03 ~ .1-1 0035 23 

• 

~ 30 2 0 
A 3 021 
A 3 0 2 2 
R 
A 3 0 23 
A 30 24 
A 30 2:5 
R 
A 3 02 6 
A 30 27 
A 3028 
A 302 9 
A 30 3 0 
R 

......... . ......... .. ............... 
PHIS LDA ACC+3 ,B 

LRL A 1 
J RP PN I18 OVER F' LOU ? 

I NR 
LDA 
JAP 

I NR 
TZA 
STA 
LlJ A 
JA P 

ACC+2 •B 
ACC+C: d~ 
PNi lB 

ACC + 2 • B 
ACC +l•B 
PN11 8 

YES . FUfol P WORD 2 
GET WORD 
OVER FL OW '1 

Y E ~. BUMP IJORD 1 

CLEAR WO RD 2 
GET WORD 1 
OVERF"t.mJ "? 

• ~ . . . 

• 

Y2 

V2 

V2 

0 7 0 2 965 

07 0 2966 

07 . 029.6 7 
07 02968 
07 0 2963 
07 0 29 70 
07 02 9 7J 

0 7 0297 2 

07 0297 3 
07 029 74 
0 7 0 ' 2 97 ~ 
07 0 2976 
07 02977 
0 7 02978 

07 0297 9 

07 02980 
07 02981 

07 0293 2 
07 02983 
07 02984 
07 02985 
07 02986 

07 02987 
0? OC:988 

07 .. '02989 
07 ' 02990 

07 02991 
07 02992 
07 02993 
07 0 299 4 
0 ?' 02995 
07 02996 
07 02 997 

07 02998 
07 02999 
07 03001) 
07 03001 

07 03002 
07 03003 

07 
07 
07 
07 
0 ... ( · 

07 

0300 4 
0300 5 
0 30 0 6 
0 30 0 7 
03008 
0300 9 

07 030 10 
07 030 11 
07 03012 
07 
07 
07 

0 ~01'::> ~.,; . ._. 

0 30 14 
030 1 5 

07 C3016 

(;7 03017 
07 030 18 
07 0301'3 
(..: 7 03020 
07 03021 
07 03022 

0 7 03023 
07 0302 4 
07 03025 

07 03026 
07 0302? 
07 03028 
07 0302':l 

·07 0303(1 

. - .. . . . ' ... " 

·• 

• 

-· 



• 

. . . .... 

r . 2 VORTEX LISTIN G 

00 3 ~1 2 
0 0 3 ~13 
00 3~ 14 
0 0 3'!U S 
003 :5 16 
'J u3517 
003 ~20 
003 :121 
') 03 :522 

046 003 A 
0 0~00 1 A 
0560 0 4 A 
01 6 0 0 3 A 
001002 A 
0 0 35 2 3 R 
0 4 6024 A 
010437 A 
0 5600 3 A 

30 3 1 
3032 
30 3 3 
3 03 4 
303 :5 

3036 
30 37 
303 8 

I NR 
Tl(.l 
S T A 
LDA 
JAP 

YtR ERF 

ACC oB 

ACC +1•B 
AC C o'B 
PN I18 

];E XP ,B 
t : 14 

3 0 39 PN I 18 

INR 
L DA 
';HI 
MO'.JB AB 

P.CC t B 
~C C +2 ,A CC+3 

0 03 523 
00 3524 

0 1 600~ 

0 5 600 6 
30 40 

003 :12 :1 0 1 6004 A 
00 3~26 0 5 600!:i A 

00 3~27 
Jn 3:530 
~a3:i 31 

00 3 :532 
0 !:13533 
00 3~3 4 

0 03 :53~ 
0 03 536 
D03~37 
003 540 
0 03:5 41 
(! 0 3 :5 4 2 

D C3 ::S 4j 
003 '544 
003 :5 4 !5 
003 :546 
1 03 5 4 7 
0 0 3 5:50 
0 03 '5:51 

01600 3 A 
056004 A 
016024 A 
120 4 30 A 
0 :560 03 A 
00 5124 A 
0161:1 7 A 
001010 A 
003:543 
O t·oo"': .• ,J .... 

0052 11 
05:500 3 

R 
A 
A 
A 

3 04 1 

30 4 2 
30 43 
30 44 
30 45 
3 046 
3047 

30 4 8 
3049 
30 :5 0 
30:51 
3052 
3 0:53 

0 1 60 24 
12043 0 
00 1 0 0 4 
0 0 ~36 5 
1504 52 
00 101 E:. 
0053 5 5 

A 3 0:54 
A 305 5 
A 3 0:56 
R 
A 3057 
A 3 058 
R 

3059 
3060 
306 1 
3 0 6 2 

0 0 3 5 ~2 0 0 ~ 001 A 
00;:; 5~3 0 5 6052 A 

003 5:54 0 1600 1 A 
Q0 3 5:5~ 0 56164 A 

0 1 6113 A 
0 ~ 6 0 2 4 A 
0 3 6 J. 6 4 '~ 
01~000 ~ 

A 
A 
A 

3063 

306 4 

3 065 
3066 
3067 
30 68 
3069 
3070 

0 0 3 ~~6 
003 ~ 5 7 
00 3560 
.!03 561 
I) 0 3 :3 6 2 
(1 :)~: 563 

003 564 
003 565 
·:: ll 3 56 6 
(11) 35 67 

036024 
055000 
0461 ~4 
046024 
0 4 605 ~ 
01E.05 2. 
146 1 0 2 
(; 0100 4 
003 5 6 :'; 
001 000 
0 0 1 0 14 

A 3071 

,. , " ? "'.J .,. 0 
' ·~· ..;) t 

OJ3571 
00 3 !i72 
003 :573 
0 0 ~ :5 74 

A 
(.l 

A 
R 
A 
R 

3 07 2 
307 3 
307 4 

30 75 

P tn 1 9 

i'lOV BAB 

MOV:B AB 

LDA 
AD D 
S T :-:t 
INCR 
LDA 
JAZ 

ACC+l , ACC +2 

ACC , ACC +1 

E C : F' , B 
BX BIAS 
ncc. .B 
0 24 
SGF'L , B 
f-'"! !20 

Ltl "' ,, ~,..X 
,.., '''~· - ' ' CPA 

STA ACC 1 X 

··~····~· ~·····~~~·-···· • CHECK EXPONEN T RAN G£ • 
••••••••••••••••w ~w. ••••• 
P N I 2 0 L D A .S ".: }: P ' B 

ADD :nn~IAS 
JAN F. R3 

~ NA 
J A~ Z 

'- H ~~ 
c- R -:• .. ~ 

· ·· ·- ~ ~ * · ~· ···· ~ W * • LOAD l.IS T IT EM ~ 
·· ~ ·~···~·~· ··· ~ ~ · PNfSO ZA B CD!: NT 

F' I'l l L 2 

MOVB AB 

LDX 
LDA ' 
LIIX 
S "f A 
I NR 
I r·~ R 
H i R 
IDA 
SUB 
JA~ 

J:": P 

AP. SC ,TEI1P 

i TEI'IAD ,!EX P 

Tr::i1 P ,B 
r: ) X 
t: ~:xP ,B 
0 , X 
r E.MP , B 
,.,r- , .. n B i:·c. ,,r, 
:. 0 !J NT, B 
':::JUNT ,B 
J. IP$ Z, :S 
:• N I 1_ 2 

P ROGRAM PA GE 4 2 

~·E ::: . B U MP WORD 0 

CLE:.:~1R WOR D 1 
GET WORD 0 
0 \.'f:RFL OW 7 

LISTING PAGE < 

Y E S • B U M P r. I l'l A R Y E >: f" 0 N E N T 
AND SHI FT U V ERFL D ~ BI T 
S T C :~ E WORD 0 
SHIF T FIELD 

GET BINARY EX P ONE NT 
ADD BIN AR Y EXPONENl 
S TORE IN WO RD 0 
POI~T X AT BAS E+l 

I S S~G N rL AG SET ? 

YE S 
N E:GfHE N UMBER 

GET BINARY EXPONEN T 

BIAS 

ADD BINARY EXP ONENT BIAS 
ERRCR 3/ UND E RFLO~ I 

ER ROR 3/ OVERFLOW I 

CLE AR COUNTE R 

IN!T [n LIZE ~CC POINT ER 

INIT IAL IZE LI ST ITEM POINTER 

PO!NT X AT ACC 
GlT WORD 
POINT X AT L IS T ITEM 
S TORE DATA I N LI S T ITEM 
BUt·l P AC: C PO H!T ER 
BU ~ P LI ST 1 r ~ M POINTER 
B U t·i P I. 0 U P C C U N T 

LOOP TILL ITEM F I LLED 

EXI T TO FRS 

003 57:i 
1) 03 576 

016 005 A 
!16 0 0 6 
00 1 0 1 6 A 

'>Q?? .... ' ' 
30 73 

1f. 

P Nl 6D 
P ROC ESS 
LDA 

r.nUEt E PRECI SION 
.:'; C..C + 2 rB 

INTEGER 

f"t ""'~"'.o\ "'9 .... 
., ·.)~ . .., ,., 
":0 36 00 
C03 6 0 1 
0 03602 
00 3603 
00 360<; 
.0. "" .... b" .. ~ 
.,;v ~ u .J 

~ 036 06 
0 036 07 
n"""E l" v \. ...... . .... 

00 361 1 
Ci~ 3G l2 
003 613 
0 0 3 614 ··o-·, c~; ,Jb .~ 

0 03616 
IJ 0 3 617 
uu3 620 
:)0362 1 
1) 0 3 622 
0036 23 
0036 2 4 
00 ..., • ...,., 

,,. b c. •J 

003626 

003 627 
0 0 3 630 

00~ 3(;5 
o 16Ci c 'l 
00 5 311 
001004 

R 
A 
A 
A 
R 
A 

307 C3 
3 080 

308 1 
3 082 
3083 

308 4 
GOOD3 6 A 
C0 1 0f)2 C! 303!. ...,,..,_._,.. _ R 
'-" v ...J .,:) IIJ ._: 

"' O~ o .... ·• u .j C:. '"t A 3086 
3 087 00511 1 A 

C01002 A 
003626 R 
055 024 A 3089 
(l1~0 C3 A 3090 
02500 '' A 3091 
C04501 A 3092 
f) 5 5 0 0 :::: Fl 3 0 9 ::! 
~65C:04 A 30 94 
015024 A 3095 
00100 0 A 309 6 

3088 
PN I 62 

00361 2 R 
005 0 4 2 A 3 097 PNI 64 

0161 57 A 
001010 A 

3098 

ORA 
J~N Z 

LilA 
:::J~R 

J ~ ~~ 

S UBI 

JAP 
..,. T'l .. . 
I .O A 

IAR 
~: h F' 

S TA 
LDA 
LDF. 
LA ~ !~ 
~T A 

STB 
LD A 
J ~, F· 

TXB 
TZ AB 

· ·· r: -~ +"" B • -. .... .... ..;;) J 

'"' R"" '- ,j 

3 C . ., .... 
... ~ I'. ..:> 

PN16 4 

•••• - o·• \I 
t-oo ·-· ;_. ' , .. ., 
,·.r'' 4-1 X """' ... ... ' 
I 
f. r.:c.x 
HCC +1r X 
l :C-< P • X 
F'"NI€.2 

SGFL,PN I SO 

NOT INTEGE R 

~l 0 T I N T EGER 

NOT !THECiER 

P O S I T IOri 
DO I'll:. 

\/ .;:. L : I ~ 
• 0 - -

RE STOR E BA SE REGI S TER B 
PO !:; l ri ~· E S I SN 

9 1 3) 

V2 

V2 

!17 
07 
L 
... -. ,,.. 

07 
.... .,. 
C· ( 

07 

(• .., 
•) l 

I
.. ,. 
J •• • 

0 :.::-
() 7 . 
('• '? 
~· ; 

'j ~ ' •' 
07 

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

0 7 
07 

'

•. '7 
) ' .·. "") 

.... l 

,·, 7 
·~ . 

030 3 1 
03032 
U• ·~· u· ·-:. ., ._, ..,..., 
031) :3 4 
03035 

03036 
03037 
03038 
03 039 

030 4 0 

03041 . 

031)4 ~~ 
03043 
030 44 
03045 
0304 h 
0304 7 

o:::o43 
0304':'1 
0305(1 
0 30 51 
03052 
0 30 53 
03054 
0 30 55 
03 05 6 

03057 
03058 

0:3059 
o:=:uso 
03061 
(• ·"j .... ~ ·::. 
-' ·-· ~~ J ' ·· 

•' t 7 , .. , ·:. u .. , ·7· 
·- • .. ..... (::, •J 

o ? o:;:o 6 4 

I' -.; ,,. 
ft 7 •.· .. 
('; 7 .. ' 
(:? 
,-. '"? 
~ ' 
. ,. (. ' 
• • . .., 

!J •.. 
:) 7 
t : .,. . •' 
f'o ""':" " ' . ' 

- • · 7 7'- •j .. 

... ..., 
•J i 

, , -. . . . 

,., "?' . .. 

Cl ·~ 

' / 

- ~ i • .i • . 
; ~ . . .· . . 
.~o • 0 

'·· .-" 

0 
., .. 

r· ~ 
1.1 ... 

i}7 

.-. -:" ' . ' . ' 
:'", ~ 
•. . 
.-, '7 
'-· .. 
~ ~ 

IJ •" 
f: ? . . 

0 :31)6 / 
0 "'' L·· .::. -::• ..... • v 1,;1 

U., ':• 0 c. -:'1 
._. '-I •' 

0 3: 0 7 -~1 
D30?1 
• 'I ... , 0 .., r, 
IJ .j t ' , •.;, 

03073 
030? t.~ 

03075 

f ' ":• ... 7 ? 
·' ._. '-! 

0 ':' c ., ,., 
.... • 0 

!"J ' .• 0 ., •:) 
.... ....., " . 
,., ~. i*'o "' l'J O.l .j I.J (j 

.. , .,,.,OJ 
l,, ...., oJ v . 
'' . .., I'J ,., 2 
t• ~· -=· .. 

i*'o .-, i"' ('", 4 
.,J .j\.,'0 

03086 
: ; ·')ll07 
......... # v ' 

:)3088 

'•?QO'J' t ._. v 
f ! ··,:. r. '..J. 1·, • _ o ._J J · ' 

030 91 
0 3 0 g;;,:· 
t! ·:· 101 .:::. .-, 
·.• ·. ·•.• J•.' 
fl ":•nq.~ " .... ..... ., 'I' 
. ... • r. 1:'"" 
IJ .:: IJ ~ .... 
,-, ·~ t • .;:, ( 
·~ ·-· .... -~ J 

·· ·:< Q Q7 IJ ,J •• 

o ::::098 

.. • ._... ._ • . --· ·"·---·------ 0- - ··-- - .... -..~- . . . . .... - - - --·-- --- ___ _ _ ___ _ .._ __ __. .. ., _ 0 00 - - - ··--..... .-.- - - - - - - ·-·---------~·- · · - .. -·- ·- ··- -



. . 
• 

E.2 VORTEX LISTIHG PRO GRAM PAGE LISTIHG PAGE < 914 ) 

00 3631 0 03:5'2 R 
0 0 3 632 015004 A 3099 
0 0 3 633 0 2 5 0 0 3 A 3100 
0 03634 00 :5 2! 1 A 3101 
003 635 00 :5 222 A 31 0 2 
0 0 3 636 0 0 5 11 1 A 31 03 
0~3637 0 01 0 02 A 3104 
0 0 36 40 00 3 6 4 3 R 
0036 41 13 0 44 0 A 310:5 
0 0 36 42 0 0512 2 ·A 31 06 
0036 43 0 5 500 4 A 3 10 1 PNI66 
0 0 3 644 0 65 0 03 A 3 ·1oa 
0036 4~ 00~0 4 2 A 3 1 09 
J03 646 00 1 0 00 A 31 10 
0036 47 00 3 5 !5 2 R 

LDA 
LDB 
CPA 
CPB 
I. AR 
JA P 

ERA 
IB R 
ST A 
SlB 
TXE 
JM P 

ACC +ldC 
ACC,X 

PNI66 

11 s ·1 s 

ACC +l•X 
Acc .x 
P NI!5tl 

!"'E GATE VAL UE 07 0 3099 
07 03100 
0 7 0 3"1 0 1 
07 03 1 02 
07 03 1 03 
07 0 31011 

(;7 03 1 05 
07 03106 
07 03 10? 
07 03108 
07 03109 
07 03110 

31 11 E J EC 07 03 11 1 
3 1 12 ......................................... ~ •••••• ~ ........................ 07 03112 
3 11 3 • . • 07 03113 
3 114 • P 0 PI J U M P < P 0 J > • 07 03114 
31 1 ~ • • 07 03115 
311 6 ll! FUNCTION: TO PRO VIDE A PDP/JUMP CAPABILITY · II! 07 03116 
31 17 • • 07 03 11 7 
3 11 8 • ENTR Y: OPSTKP = OP STACK POINTE R !IE 07 03118 
3 11 9 • • 07 03 11 9 
31 20 • EXIT : DIRE CT TO ROUTINE SPE CIF'I ED BY OP "' 07 0312C 
3 121 • OPSTKP I NCREMENTED II! 07 0312t 
3122 • * 07 03122 
31 23 ....................... ~ .............. ~~·······~·········~············~··• w. •• 07 03123 

003 6!50 036000 
0036~H 03!5000 
0036 :52 0 46000 
o o 3 6 :5 3 ·o o 6 7 o :5 
0036 54 0 0 0 00 0 

A 312 :5 PDJ !. DX CP S TKP,B POIN T X AT DP 07 03 125 
A 3 126 U l X o, x GET OP Itf X FG 07 03126 
A 3 127 I NR OP STKP•B BUM P S TA CK PD II"'TER r G 07 03127 
A 3 1~ 8 I JM P 0 1 X EXIT 07 03 128 

0 036~5 0161 64 
00365 6 00614 0 
:)036 !57 00 00 , 0 
0036 60 0 042:50 
003 6 6 1 0:5 6 104 
00366 2 0 0101 0 
00366 3 0 0 366 !5 
0036 64 0104 32 
Q !)36 6~ 11 0 4 3 1 
00 366 6 006110 
003667 002000 
0036·70 0:561:54 
\.103 67 1 0361 :51 

A .. 
3 12 9 EJE C P D 
3 1 30 ••••••••~•••••••••••••••••••••• ~• •• ~ ••~- ~ ~••••• .. •••••••*•••••••••••••PD 
3131 • •PD 
31 3 2 • P R 0 C E S S E N C 0 D E I D E C 0 D £ •PD 
31 33 • . • PD 
313 4 • FUNCTI ON : TO PROC ES S THE FO RTRAN S TATEi1EN TS * PD 
3 1 35 !!! ENCOTJE(S ,r ,B , C) II! PII 
3136 !II D E C DD E <S d. ,B , C> * PII 
? ! ? ? !It ~pr .... -.J t • "" ... , 

31 38 ~ ENTRY: DIRECT F ~ OM RBE ~PD 
3139 • RETURN = AD DRE SS OF P ARAMET ER LIST *PD 

')7 

07 
07 
07 
07 
u7 
07 
07 
r, "":' 
IJ •• 

07 
.... 7 
IJ • 

·· ~1 4 0 • UNI T = E~ F F E R S IZE * PD C7 
3 1 41 • TEMP = OP = ·c11C DECO DE *PD 
31 4 2 • CEN EN CO DE ~ PD 
3 .143 ~ ~PD 

3 1 4 4 * E X IT : E N C 0 D E -· B U r F E R B L A 1"1 K E: D * P D 
31 4 5 ll! FRMT = ADDR E SS OF FOR MAT S TRIN G *PD 
3 14 6 * XF FL · = 1 F ARAI'1ETER XFE R EllABLED *PD 
31 4 7 • I TEMUC ' = 0 CO UNT OF UO Qt S REMAIN I NG IN LIS T I T E~I * PD 
3148 * DI RE C T TO FR S T O S TART FORM A T SCM" *PD 
3 1 49 ~ ~ PD 
3 15a •••••••••••••••••~~ •••••••~•••• •*~•~•*•• • ~••••*••• ~ •••~• ~5~•••••** * ** PD 

A 3 1~1 PRD LDA TEM P,B PD 
A 3 1 ~2 SU8 I CD C PD 
A 
A 3 1 !53 
A 3 1 5 4 
A 3 1 ~ :5 
R 
A 
A 
A 
A 
A 
A 

31 ~ 6 
31~7 
3 1 58 

3 159 
3 160 
3161 

U~L A 
SiA 
JAZ 

LI: A 
ORA 
ORA l 

STA 
LDX 
~1D VXAB 

f.!RS 
Ef' '; 
u 20 0 0 

RW!="L ,B 
I':ETUR N•B 
3 d"R MT 

PO SITI ON R<-A D/ URIT E FLA G 

S ET 
SET 
S E T 

WR ITE F.TT 
ri LL F LAG 
ElfCO DE/ DEC ODE I: IT 

INI TIALI ZE REA D/ URITE FLAG WOR D 
POINT X TO PARAM ETE R I_I S T 
SAVE r c R 11A T STRI NG ADDR ESS 

PD 
PD 
P::J 

PD 
F'D 
P:::J 

PD 
PD 
PD 

, . ...., 
iJ ~ 

U? 

1)7 

0? 
r . 7 ,. ' 
ll7 

0? 
() /" . . 
,... ,. .... ( 

07 

n~ 
'J ( 

C7 
.... .., 
l.J •• 

07 ., -,, t 
"" .,. t. .. 

0"3 1 2 9 
0313(1 
03 131 
0 ':11':1':• ._4 v '-

03133 
03134 
03135 
03 13(. 
0 ·:·1'='7 .... .... . 
0313:~ 
03139 
0 ':.14'' .., ·~· 

031 41 
03142 
03142 
(1~:144 

03H5 
03i46 
t:~ i4'-.' .., ._. .. , 
0 3 148 
O ~ i.:J.G <J ... • ,. 

( '=' 1"'" I ~· '-' ll 

03151 
0315 2 

03154 
0 3 155 

03 156 
0 -=· 1 c: -.• ...... . ... . 

03159 
0.3 160 
03161 

0036 72 01 50 0~ A 
0036 73 0 !5 6 063 A 

3162 11 0 V X A B :; , A P B F :B UFf£R AUDRES :~ PD 07 03162 
::' ::1367 4 015006 A 
003675 0~ 60 20 A 
0036 76 0 5 6027 A 3163 
0036 7 7 00~311 A 3lf-4 
0037 0 0 0 ~ 6025 A 3~6~ 
U0370 1 01 5007 A 3 166 
003702 0 !5 6 15 2 A 3 167 
003703 00 1010 A 3168 
00370 4 003711 F, 
0037 05 00~0 1 4 A 3169 
003 706 00500 1 A 3 1 70 
0 0 37 0 7 05500 0 A 3171 
003 71 0 0361~ 1 A 31 ?2 
0037 1 1 0 1 6167 A 3 1 73 
0037 12 0051 1 1 A 3l74 
0037 13 004301 A 31 7 ~ 
00371 4 056143 A 3176 
003715 0561 44 A 3177 
0037 1 6 0~61 2 2 A 31?8 
0037 17 0 ~ 6 1 23 · A 3 1 79 
o o 3 7 2 o' ·o· o so o 1 A 3 1 so 

PRDl 

STA 
)JAR 
S TA 
LDA 
~T" ...... 
Jf<Z 

TAX 
TZA 
STA 
LDX 
LDA 
IAR 
A ~ RA 
$ TA 
STA 
S TA 
S TA 
-r ·~ r· c. . 

fiLBF,B 

DrWP T,B 
7 , x 
~ETURtt+1•B 
PRD 1 

0 ' >< 
RETU Rth B 
UN J T,B 

l 
PBSZ ,B 
P JHJC , B 
~.Rsz ,B 
LRI~C • . B 

CH ARAClE R- PROCt SSED COUNT AD DR ESS 

NO COU NT Ft rLD 

I NITIR Li lE ~ D U NT VARIABL£ 

! !..!FFER S I ZE 

MA KE HUFFER COUN T WORD S 

?D 

P II 
PD 
PD 
PD 

PD 
PD 
PD 
PD 
r· D 
F'tJ 
PD 
p :t 
PI! 
PI! 
p II 
PD 

07 
11'? 
. • . 
1.!7 
07 
07 
0? 

07 
0? 
07 
.... ..,. 
·· ' I .. ~ 
•J I 
l' 7 . ( 
07 
('7 
v • 

' '? . . 
') .> . ( 

07 
f • ":·· ·. .. 

03163 
03164 
03165 
03166 
03167 
08~68 

03169 
03170 
0317i. 
" "17·~. 'J ,_. , ,_ 

0 ~. 1 .. , .:;; 
·~ · ''-' 

0 -=··?q ._. J. ., 

0 ".8fl ... ., J. • 

-. 

• 

·-· 
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E.2 YORTEX LISTIHG 

no ---1 u ..j#'C. 

003722 
0037 23 
0 03724 
00372:5 

0 ~61 6 7 
03 :50 15 
0 1043:5 
1151 C 4 
055104 

A 
A 
A 
A 
A 

003726 0161!54 A 
O.J3727 0:5 ~1 !54 A 

:J03730 016014 A 
~103731 001010 A 
~0..,7-:'t":' .J -...~ , ....,._ 

00 .,7"''' .J I' ...., ..., 

003734 
00373:i 
'>i' ":.l7":'6 .•Jwr..., 
,....,..~..,. _..,. 

uu..;,t .j,· 

0037 4 0 
0~3741 

00 37 42 
01~ 02 0 
00650 :5 
00:573:: 
126143 
00 :5311 
006:505 
00~73 ~ 

"' 1<. 

A 
A 
R 
A 
A 
A 
R 

00 3742 00~001 A 
0037 4 3 056026 A 

0037 44 
0 0374:5 
::!037 46 

0161:54 A 
0064:51 A 
0037:51 R 

3 181 
3182 ..,,s.., 
...., .1. •.J 

3 184 
3185 
3186 

3187 
3188 
3189 
31'30 
31 91 

3192 
3193 

3194 
3 19:5 
3136 

3197 
3198 
3199 

3200 

VII1 
NUC1 
PRD2 

VtRERF 

STA 
LDX 
LDA 
O~A 
STA 
MDV BAX 

IFF 
GD TIJ 
It "j 
GDTO 
T Z~t B 

LDA 
JSP. 

ADD 
DAR 
JSR 

CONT 
CDNT 
ZAB 

TRAB 

UNIT,:B 
AtfR ih X 
" "t-=· L ~ L.· 

IO CON T,X 
IOCD NT •X 
RWFL,RIJFL 

NUC 
NUCl 
'/ I I 
VI 1 1 
ALOC ,PRD2 

ArBr,x 
TBKoX 

PBSZ,E 

TB KIX 

BFPT 

PROGRAH PAGE 44 LI STIN G PAG E ( 

SET NO UN I T 
POINT X AT VSF OR TIO 
IO C MODE I S ~SCII 

DATA BLOCK 

ALOC ENTRY FRml BA CKGR OUND 

YE S 
TE ST 

TEST 

CLEAR 

BUFFER 

BUFFER 

BUfFE ~ 

WRITE':' 

S TAR T ADDRESS 

EtfD ADDI:!ESS 

CHARACTER POINTER 

9 15 ) 

F'D 
PD 
PD 
PD 
F'D 
PD 

FG 
FG 
FG 
FG 
PD 

PD 
PD 

PD 
F'D 
F'D 

FG 
FG 
PD 

PD 

(J7 
07 
r, 7 
1.~ ( 

07 
07 
il7 . ' 

ft 7 . . 
r' ..,. 
~ I 

07 
0 7 . . 
0 7 

07 
07 

r. -· ·.i / 

07 
0 ?' 

(17 ·-· ,· - .. 
L

• ,. 
• • 

0? 

f\7 
~ ' 

03 1 81 
03182 
---·10" I) .;o 'J • .:.( 

0:3184 
0:3 185 
(1 ·:•10' - .._, ·-· r;. 

03187' 
0:3188 
iJ •71109 ..J u • 

o:::1·:~o 
o:::191 

0319? 
03193 

C3194 
I' "' 1 ..... "'" J .:.· :.., ·-' 

03196 

0 ·:·1•"'7 .... =' ,. 

0 ~1 ...... -. ,j .=' ·=· 
0319'3 ·' 

03200 . 

3201 ? IJ SHJ CLB YES, CLEAR BUFFCR PD 07 03201 
003747 
003750 
0037:5 1 
~037 !52 
On..,-. .. ..., 

<.} ._ ••• • ..J .:> 

0037~4 
003755 
0037 56 

~ ~ .. . . 

1G:".i02:5 A 
000 127 R 
046172 t:.l 
0 01000 A 
0 004 10 R 

016167 A 
150462 A 
001016 A 

3202 PRD4 
3203 

INR 
JMP 

Xf"FLot 
t: P' o:::-
t • • •. ·' 

ENAP:..:::: PARAMETER 
TO FORMAT S:CHI'l 

v ,. ~ R ,.,r c. PD 
PD 

3204 
3205 
3206 
3207 
3208 
3209 
?? 1 0 

EJF: C 
••~••••••~~••••••~~••••••*~••~-~~~~*•••~~~••*••• ~ ~w••••• ~~~ •••••••••*** 
• * 
• P R D C E S S U N : T N U ~ B E R C P R U ) ~ 

._. ~ 

3211 
3212 
3'2 13 
3214 
3215 
321 6 
3?1 ;" 
321:3 
":• -::, 1 .. -:. .... '- ./ 

3220 
32P.1 
. .._ -j .-.. ~ 
~ "· c . ... . 
•"'\ '""' ..... ·~ ..;, c. c. ~ 
322 4 

~ . . 

32C'5 ~ 

3226 * 
3227 .. 
3228 Y. 

3229 ~: 

3230 ~ 
3231 • 
.... ....._ ...... ,.., -...... l:. ..:.· c. ;or-. 

"':'"::''?.., ~ 
"'"' L.,. - _, 

3234 • 
---C" .. .;I c. .. · . .J • 

3~36 ~ 
·-:- ":.> ? .,. Mill 
._. L ..J I .T. 

_.,"""',..... . 
..:.· ._ ..;, 0 

3233 , 
"""- ... ~. .;;, c. ~ •.) 

FUNCTION : TO PROCtSS A FORT RAN UN IT NlMPER U 

ENTRY: 

EXIT • • 

UNIT = FO RrRAN UNI T NUMBER U 
RWFL(Bf" ) - 1 
RWfL(I N> - 1 IF OPEN CALL 
FCB CHAIN I TEM XFC B HAS r ORMAT: 

XF'C BC12)CEfTS 0-7) - LCX~CB) 
~FCBC12)CBIT 12)- 1 RMD FILE 

XFCP.<l 2 )(B IT 
0 NOT R~lD FILE 

13 ) -- 1 LOGICA L FILE 
C liOT LOGICAL FII.E 

>~FCB< 12 )(BIT 14) - 1 UNPnSrED DATA IN BU FFER 

XFC:B<13) 

- 0 i'iO u· :rOST ED DA TA IN FILE 
1 5 'l - Li E ~J A L'; r r. ;::·' D BE ... c R E. II r. ·; T E ,. It J..•t. • •• r:. · .. H .. . ,,.,r:. ~ . ' 

::: (I 
"' HY- I""·' r -~ l, H '-

DIS~R L~ RE~D BEFORE :lR!TE 
RECD R~ liUMB£R IN BU f~ER(O 

ADF CB = r1DDR ESS OF DCB /FCB 
UNIT = LaGICAL UNI T NUri~i R L 
LRSZ = FCB<O>- LOGICA ! .. RECORD SIZE I i1 WDI':DS 
AP Br = ADD RESS OF PH YSI CAL BUF ~: R 
~L BF = A~~RESS OF LOGICAL BUFFE R 
? !SZ - PHYSICAL BUF FE R SIZE I N LIORDS 
RW FLCB ! T RM) F·cBC12)( BIT 12> R~D fLAG 
RW FL 'EYT LF) - F : EC12)(BIT 13) ~OG I CAL FILE FLAG 
RW FL CBIT PO) ~ FCBC12) (3 IT 14 ) P D3 T FLAG 

It 

RWFLCB:T RB) - ~ CBC 12 )CBI ·r 1~) READ BE~ DR[ WRITE FLAG 
F:WFL< BlT BF) = 0 IF PE~ll'' IS TO 2 ET!JRN I / 0 WORD CG !: NT 

1 If REPD IS TO RETUR N FULL. BUFF (BL ANK 
R "FL(~.,r~, GF) - 1 · ~ ~l~ n:" r~~ ... • - 1 •• ,_, lJJ:• ,., '- ·-· .r.• 

T HE F 0 L L 0 W I tl G A P P L Y 0 ii i. Y T 0 L 8 G J C A L F I L f. :::: : 

\12 
V ·:· ,., ~ . .. 

' • l"'t y c. 
V2 

*
:;: 

I i .-. ' ' ' 
'I L. .fl: 

• • ~ :,6.' 
y' c: .~: 

~ 

II[] liE ) :+: 

. . .... \' c. 
t • ·~ y .. 
; • .>"'\ 
y .:. 

·.,· ? L . 

I ,t ·=• •. '-

FILL>V2 

:+: 

.. , .·.· . 

I J .... '1111! 
., .::. .·t'\ 

"" ~ 
!t' 3241 

3242 LGOV = 
LRE CNO 
PBRC -

INCRE~ENT FROM START CF PHYS ICAL TO STA~r OF ' o•-: r .-. ·' L L.. u ... -H "'' 
"' ., "'""4"" .. :. c. .;, 

324•"!-
324~ 
.... "' 4 6 ~ r.. 

3247 
3248 
3249 
3250 
32 51 
325?. 

E~RORS: ER4 I I
ER4 IF 
ER4 IF 
ER 4 IF 
ER4 IF 

- LOGICA L RECO~D NUM BER -· -. 
\. 0 :_: tlT OF 1 2 0 - W IJ ;n; f' E C 0 R .r; :S: :. ;·; PH Y S. I GAL B U ;:· F E R 

U NO T Iii RANGE 1-255 
L ~ f•J\/ H- ' T D J. I t '- • 

FOREGRO!JND RMD NOT 
P. r4 C KG R []UN D R i'l D f·. D T 
U ALREADY Dtl Cf! ,; IN 

[] C• C" t·J f. T) 
1"- i ·- ·· 

OPE l'i LD tiiJR W/GLOB AL 
F 0 R Q P E N C A ~. L 

FC:i:t 

"' !t' 

*
;.;: 
it' 

\ • ·::> ~· • ~ ;op; 

~-·•••••••••••• ····· ••••~--~••••·~~ ~~ ·· ····w ·w• ·~-· ~ lt.-~ · ••w~ ···ww•• ••~• w ••••• • ... Jilt .. w. ,.. Jr. ...,. .~ :r. r.. ;y; 1r'. ~ ...:: -~ .- ·"" ... , ~ !If: ;,.. :..: ,; ..... ;,.; w. ~ ;oil': • •• ;'1; :¥. . ·""· .:.; ~ ... .""{"; 11'; •• • -,;; w; •. ' ... :9: "" . ~ •.. ~ ..... :'1'10 ..... ~ ~ ..... . . .. . :..: ·"" -~ ;y; ,-y, • ' :.; ; .. Jll'i ~ w .. . 

~-~····~~-~····~J: -~ 
~ TEST Rnt•G E OF U ~ 

~~~····-~- ~ ···· ~ -i ~· P RU LDR ~N!T,B 
Alif~ LHW 
JANZ i::P.4 

GET U 

EI':R:JP.: 4/ U t·ICT IN •'"1 '='5"" ) ')~ .._1 

(!7 
( .. , . .-
07 
.-. "-}' 1,.1 , •• 

.·1 ? '- .. 
. 7 !_I •• 
'J" ..,. I { 

•. ? u .. 
.. ''? 
o,.t ... 
.. -. 
lJ / 
.-. 7 . ..; .. 
07 ,, ., 
~ i - -I ! / ...... .. 
1• • .., .. / 

n :.=-. . 
e? 
.~. ..., ,_. .. 
07 ,., .., 
·. ' 
j'. -:: ·- ,. 
.-. 7 ·- .,.· 
' I 7 
c ' 
' I ',"! 
c •· 

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

07 
c 7 
• w ; • 
I: o' 

!) 7 
,-. ·-:
. ' . . 
" -· u ·' 
,-, 7 
•J ,. 

""'! '7 '·' .· 
(! :::· . . 
r 7 . .. 
0? 

~~ 7 
~ . 
.·, 7 :. .. 
.; ... 
.... / 
.· . ... , 
l.t / 

(! ? -. . ., 
!} / 
', ·,.: -. 
!. ' ·:· ·-· (' 

07 
,·, ';' .... . 
i) j ,I 

.-. .. 
'·' { 

0 ;' 
.-, 7 . ' 

0 -·-o-· · .:,. .:. c 
0 -· ..... 0 -· ..:· c:. J '-· ' 

'I ':• '=> 0 4 '· .... '-
0 ............ ,.1,. 
~ c:. • ·-·· . - ..... .. ~ 

IJ :.:: c. IJ f.-. 
(I ·:· -. 1"1 7 - ·- ·C. . • -

n ::: ·=· n ::; --l ... ... 

03209 
'I ·:· ·:• 1 I'' ·- ..... '- .• 
f• ·:· ·:.. 1 1 'J .,J .... •• 

r· ·:· ·=· 1· -~ .J ,_. ._ t: .. 

,, ·-=· ·::. 1 •',) 
.... ·- ' L - -...• 

o:::214 
U• ·:· ·::. i 0:: • ..J ,,.. .... _. 

··I ·';. .-. 1 l" 
\. .... .:::. . -==· 

0 -.,...,1-' .:,. c { 
U- -:;, ·:• 1' o:J ._, ._ .... 
.-. ·:· ·=· 1 ·::. ..., ._ . .._ .· 
.... .-, .-.. -. ,-. 
. _. .:.- c. c. ·' 
.-. -":• ·=· ·=- { 'J'-'l-L.-J.. 

1
-• . -, .-•. ·-, .... , 
J .;,. L C. ,_.: 

U
- ? .-·, .-, .-. 

·-· c .:. ·=· 
fl ·:."1 -:o ~ I'J 
- ·-' l..l .... ·· 

03 230 
,, ... ,,..,-"'\1 •.. .;. c . .) 
('\ .. .-. ...... . \ 
I) .~ C. .:) r:. 
n "=' -::• ":1 ·'".> 
'J <...~l- -..• -... • 

f l ":0 -;, ·":• .,.., 
J ·- ' t- ._. I 

0 -. ............ c:.. -.. c . . :;a .J 
r, ·j ·=- ...... .::; 
1,.0 oj L.. ._o OJ 

11 ·:· ':.• .-_.. ''? - ·-· '- ._. ,· 
r. .... ~ • .-•• -. 
IJ ..;. c. .. :. ·:· 
(J .-, ..... ..... . -, .. ~- .::: -.~· :. 
( .• '=' -=· ... 1: 
... ·-· - "'+ ·-· 
0 .... - . ... ' 

-:·c.~l 

o:::24 2 
1... '.:• -=· 4 ·:. 
_I ·-· '- ·-· 

G32 4 G 
ft -':• •j 4' .:· .. 
- ••. 1 ~ • • • 

n .... ·=- 5 n - .:.~ -
l·. ·:. '::. "' 1 I....,_)~ •J 

0:3252 
n .. ., ..... c:' r, 

- ·~ c ·-· .., 
0:?.25S 
0 :?.25E. 
0 .-, .-. t.:: ~ - .. ,} ._,o 1..,, ,_, I 

. . ......... .............. - -- ... --·-------~-.. .. ··-··-····-··"•'· .... .. ..--. ... - -·--·---.....-.... ~~--~---·---------·- ~ _,., ..... . • .,., __ 0 ' . ....... ... ..,_..... . ............... '"' "" _.., ' '·' , ., ,.. .... _~,- ~ ,-- ... ..., ..... _ ... _ _ • ' ' .-.. 0 'o-M ...... _ _ .._ _.,_ ,.-. ..z-. _ _ __ ,.., __ , ____ O oO---.o · - - ...._... .. ._ -·¥ ·- ···-·- • 
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E.2 YDRTEW LISTING Y.laERf' PROGRAM PAGE -45 LI ST IHG PAGE ( 916) 

003757 00!5364 R 
3~£0 
326.1 
3262 
3263 

•••••••••••••••••••••••••••••••••••••••••• 
• SEARCH FCI CHAIN FOR U ALREAD Y DEFINED • . . .. . . ~~ ... 

(1 • • : . ; ·······~ ~········ .. ····•··•···•·····•·····• 
· OC3760 016154 A 
003761 0064S3 A 
003762 003767 R 
003763 0361~1 A 3264 
0 03764 015011 . A 3265 
003765 OOlOOD A 3266 
003766 003773 R 

• 

TRAB RWFL,DA•PRUO 

LDX 
l.DA 
JMP 

RETURth B g,x 
PRU05 

3267 PRUO PUSHJ ~C H 
003767 10~025 A 
003770 005625 R 
003771 · 001010 A 3268 
003772 004077 R 

3269 
3270 
3271 

0037'73 OS6010 ~ 3272 
003774 036016 A 3273 
003775 055010 A 3274 
00377 6 005014 A 3275 

0037 77 016154 A 
004000 006406 A 
004001 005364 R 

00 4002 015003 A 
004003 OS6160 A 

3276 

. 
3277 

3278 
00 4004 01:1000 A 
004005 0!56122 A 
004006 0!56143 A 3~79 

3280 

' 

JAZ PRUS 

••••••••••••••••••••• 
~ U IS ON FCB CHAIN • 
~-~·····~~··········· PRU03 STA ~ DrCB,B 

LDX :'lNRB•B 
STA ADF'CB,X 
TA X 
TSAB R~F"L•IN,ER4 

MOVXAJ (J,LR!Z 

STA PBSZ•B 
MOVXAB t,APBF' 

' Al.!F'•.J 
1 2 ,x . . 

DIRE CT ACCE~S 
F'C B ADDRESS 

SEHRCH FCB CHA IN 

STORE FCB ADDRESS 

ALSO IN VSFOR TIO 
POI NT X AT FC B 
ER ROR 4/ OPEN CALL 

SAV E RECORD NO 

FINDS U ON CHAIN / 

SET LOGICAL RECORD SIZE = FCB CO) 

. AL SO PHYSICAL RECORD SIZE 
SET PHYSICAL BUFFER ADDRES S = FCBC1> 

ALSO LOGICAL BUFFE R ADDRESS 
GET l. 

E 
E 

\12 

004007 015001 A 
0 04010 0!56020 A 
004011 056027 A 
004012 015014 A 
0040 13 1!5tl463 A 
004014 0!56167 A 
00401:1 015014 A 
004016 004354 A 
0 04017 116154 A 
004020 0!561:14 A 
004021 006441 A 
004022 004346 R 
004023 006400 A 
00 4024 004030 R 
0 0402~ 1:10451 A 
00 4026 056154 A 

3281 
3282 
32S3 
3284 
328:1 
3~86 ' 
32$7 
3288 . 
3289 ' 

STA 
LDA 
ntH~ 
STA 
LDA 
LSRA · 

RHI-J 
Ul'liT•B .. 
12,x 

STURE LOGI CAL UNIT NUMBER L 
.. GET FLAGS F'ROM FCB 

IN UNIT 

PO S ITION 
" · 0 R A · ' 

SH 
RWFL•~ 
RWFLoB 

• ME RG E INTO READ/~RITE FLAG 

3e9o 

329 ~ -
324)2 
329 3 

' . .. 

. STA 
>' B T .. 

BT 
·~ANA 
~TA 
POPJ 

ARST .. 'lF' 1 PRU30 
' ..• "' ASET+RI'h PRU1 

:Sf!" R 
RWF"L,JI 

' ' • 

00 4027 10~063 A 

3294 ~···············~···~······· 329~ 
3296 
! '2'97 
3 2 98 

• U IS AN RMD LOGIC AL tiLE • 
·······~·~·······*~········· 004030 R PRUt EQU ;,; 

0 04030 015003 A 
oo4 031 a56121 A 
004032 016122 A 3299 
004033 005024 A 3300 
00 4034 14:5201 A 3301 
004U3~ 001002 A 3302 
004036 004043 R 
oo 4a37 015201 A 3303 
00 4040 004360 A 3304 
~ 0 4041 17~122 A 330~ 
0 04042 00~102 A 3306 
00 4043 001000 A 3307 
004044 004054 R 
00404~ 01~1 22 A 3308 PRu2 
0040 46 004360 A 3309 
004047 175201 A 3 3 10 
00 40~0 001010 A 3311 
004051 004057 R 
0040~2 005122 A 3312 
00 40~3 005311 A 3313 
0040~4 001 0 10 A 3314 PRU3 
00 40~:5 0040:57 R 
0040~6 00~1 22 A 331:5 
0040~7 065142 A 3316 PRU4 
004060 00~001 A 3317 
004061 165201 A 3318 
0 04062 065143 A 3319 
004063 015121 A 3320 
004064 005311 A 3321 
0 04065 004:560 A 3322 
004066 165122 A 3323 
~0406( 17~201 A 3324 
Q0407o oo51e2 A 332:5 
0040'1 065145 A 3326 

- . .. 

MOVXAB z: ,LRECND 

LDA 
TBX 
S IJB 
JAP 

LDA . 
LL SR 
DIV 
INCR 
JMP 

LDA 
LLS R 
DI V 
JAZ 

IBR 
DAR 
JAZ 

IBR 
Sl.B 
TZA 
rWL 
ST B 
LDA 
DAR 
LLSR 
MUL 
DIV 
IBR 
:~ TB 

. . . 

BD120,X 
P R:J2 

BJl12o ,x 
16 
LRsz ,x 
E 
F'RU3 

LRs z,x 
1 6 
:;n 1zo,x 
PRU4 

f'BRC•X 

BD 1 20•X 
F'Bsz ,x 
I_ RECNC' X 

16 
L P~z,x 
BD120,)( 

Pf.:F.:CI'fO, X 

EXIT ON NON-LO GI CAL FILE 

RM D ? 

NO. CLfAR FI LL FLAG 

EX IT 

LO AD LOGICAL RECOR~ NUMBER 

GET LOGICAL RECORD SIZ E 
SAVE BASE POINTER IM X 

rG 

V2 
V2 

FG 

V2 
'v' ~ 
'./2 
V2 

V2 
IS LOGICAL RE CO RD S l ZE .LT. 12 0 ~ORDS 1 

YES V2 

SET PUFfER SIZE TO 1 RECORD 

GET CO UNT Of PHYSICAL RECS IN LOG REC Y2 
MlY RF.:MAIN&!: R? 

YES. BUMP ~LLOCATION 

BUMP COUNT IF NOT FACT OR OR MULTIPLE 
STO~~ PHYSI CA L RECORD COUNT 

GET PHYSICAL BUFFER S IZE V2 
STO~E 
GET LOGICAL RECORD NUMBER 
CON VERT FROM BAS E 1 1' 0 BASE 0 

GET WORD COUNT TO START OF l.RECN O 
GE T PHYSICAL RECOR D COU NT TO LRlCNC V2 
CO r: VERT fROM BASE 0 TO BASE 1 
SA VE PHYSICAL RECORD NUMBER 

07 
07 
07 
0 7 

03260 
03261 
03262 
032 63 

07 03264 
0? 0 3 265 
0 7 03266 

07 03267 

07 '03269 

07 0 3 26'3 
07 0 3270 
07 032 71 
07 03272 
07 032 73 
0 7 0 32 74 
07 03275 
07 03276 

0 7 0 3 277 

07 03278 

07 03279 
07 03280 

0 7 0 3 2 8 ·1 
0 7 032 82 
07 032 83 
07 0328 4 
07 032 85 
07 0328 6 
0 7 0 3 28.7 
07 03288 
07 03289 

07 03290 

07 03291 
07 032 9 2 
07 0329:3 

~1 7 032 94 
U"7 (J,-,,.,95 ' ..:· c.; .• 
1'1 7 0 ":• .... q 6 •,.1 .... ~c. ~ r .-.? o,..,.o··· ..., ,. ~(:.,.,/ 

07 0~:298 

07 0 '=• ':' r. ,.., 
-.• C..7' 7 

o 7 0 3 3 r; o 
07 0 831.) 1 
07 0~:302 

0 7 03303 
1)7 03304 
07 03305 

· 07 02:306 
0 1

.., 0 ":• ,., () '? 
'•' "" - I" 

07 03308 
07 033 0'3 
07 03310 
07 03311 

07 033 1 2 
0331:3 
03314 

f•? 
J ' 

C7 

07 0 33 15 
07 03316 
C7 03317 
07 0 33 1:3 
1.)7 0 3319 
( : 7 03320 
01 0332 1 
i'i 7 l'i -"j "'=· .:, ~ 
._, • I,) ._, .._ t - L. 

rl ? -::. ·:=. <!. \,I ._, ..J L,. ' 

0? 
0 7 
07 033 25 
(l( 0 332 6 

-



• 

• 

' 

E. 2 VORTEX LISTING · PRO GRAM P AGI:. 4 6 LI ST I NG PAGE < 

0040 72 
00 4 0 73 
0 0 40 74 
0 0407~ 

0 :5:51 23 A 3327 
1 2 :50 2 0 A 33 2 8 
0 ~:5 0 'C.7 ~ 3 323. 
0 o·:5 o 42 A 3330 

3 3 3 1 
-::'0 4 07'6 10:5 06 :5 A 

3 33 2 
333 3 
3334 

00 4 077 036 0 16 A 333~ 
3336 

') 0 4100 
80 4 1 0 1 
0 04 1 0 2 
00 41 03 

004 104 
CD 4105 
00 4106 

00 4 10 7 
0041 10 
J04 1 1 1 
C'J4 11 2 

0 041 1 4 
0041 1 :5 
(';)4 1 !6 
00 411 7 
f.\0 4 12 0 
')04121 
004122 
00 4 12 3 
03 4124 
C0 412~ 
C0 4 1 26 
00 412 7 
00413 0 
0 04 13 1 
::·o4 13 2 
004 1 33 
(10 4134 
':0 41 3:5 
004136 
0 0 4~ 37 
00 41 4 0 
~- () 4 1 4 1 
~·0·11 4 2 
004 1~3 
0041 44 
:· J41 4 ~ 

00 4 14 6 
1;0 4 147 
00 4150 

01 ~ 0 2 3 .-::1 

0 :56 0 1 0 A 
0:5!:>010 A 3337 
00 ~0 1t. A 333 8 

3339 
0 1:5 00 1 A 
0!56020 A 
05602;" A 33 4 0 

33 4 1 
0 1 62 01 A 
0 ~~ 000 A 
0~6 14 3 A 33 42 
0 ~612 2 A 33 4 3 

33 44 
334~ 
3346 

0360 32 A 33 4 7 
~3 48 

0 1 6 1~ 4 A 
006 4 06 A 
004 12 0 ~ 
036 1 6 7 
00 ~ (1 4 1 
0 01 01 C 
0043 46 
0 0 60 30 
000 4 00 
00::53 1 1 
O ~il&4 
00 :51 11 
00 614 0 
0 00 14::5 
0 010 04 
a o 4 1 4·4 
00::5144 
O!f6 1 64 
006 14 0 
000 11 7 
0 01 0 04 
00 4144 
0 0:5144 
OS 6 164 
0 1 616 4 
C35000 
1 4::5000 
001002 
0 0 5 36 -~ 

A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
~ 
A 
A 
A 
R 
A 
~ 
A 
A 
A 
A 
R 

3349 
33 :5 0 
335 1 

3352 

33 ~ 3 
33 ~4 
3 3 ::S::i 
3 3 $6 

33~8 
3 3 ~9 
3360 

3 36 1 

3362 
3363. 
3364 
33~5 
3366 
3 3 67 

3368 
3369 
3370 

S TORE OVERF LOW S TA 
ADD 
STA 
TXB 
P DPJ 

LGO VoX 
A? ·BF ,.X 
ALEF , X STORE ~D D RE SS OF LOGICAL 

RE STO RE BASE REGISTER B 
:SUi-FE R 

E l<I T 

•. ,. ................ ~···········~-
• U "CT ON rCB CHAI N - S ET L=U ~ 
~ ······• w. •••····~ · ···········~· · PRU~ LDX ~MRE ,B POI NT X AT VSFORT I O 

A[) VXAB ASYSDC t ADFC B USC VS F[)~TIO S YS TE!1 
DATA 
DCB 

STA 
TA X 
r10VX AB 

AIJF CBe X 

lo t'lP BF' USE VSFDRT JO SYSTEM BUFF ER SBUF 

ST A 
r1CV BA X 

ALBF ,B 
BD12 0r 0 

STA PBSZ o B 
~ TA LR: ZoE 

~·'-····· · · ······~····· • TEST VAL IDITY OF L • 

·················• *- ••• 

F'R U6 

PR UlO 

LDX SAV E:rB 
TS AB RWF L,INrPR U6 

LD X 
TXA 
JAZ 

LDXI 

DAR 
S TA 
InR 
SU EI 

JAN 

no~ 
ST A 
SU i t 

J AN 

I XR 
~ T A 
LDA 
LDX 
SIJ B 
JA P 

U I~ ! T • B 

PRU SO 

V$LUT 1 

1 J 1 

PPU1 0 

TE MP ,B 
7 9 

P RU 1 0. 

T~I·IP • B 
TEI'I P oB 
{: ' X 
0, X 
ER 4 

ll!l!ll:.ill!·· ·il( ~ll····~ * GET DST I NF"O li: 

••••w•w••• :. ••••~ 
INC R 0 41 
ADD TEN PoB 

SET RECORD $ I ZE TO 1 20 WO RDS 

L = SRV£ ON 8 PE N CALL 
OPEN CALL ? 

NO . L=UN I T 
GET L Pi A 
EXIT IF L=J 

PO IN T X AT L U ~ POI NTER TAB LE 

1ST BLOCK IIASED BA S E 1 
S A'v' E 
RE ~ TORE L Itl A 

I S L IN BLO CK 1 ( 1-100) 

NO. BU MP BLO CK P OI~ TVR 
S(~VE' BIASED LU N 

? . 

I $ L IN BL CC K 2 ( 101- l SO) 

NO . EUMP BLO CK POIMl' ER 
SAV E BI ASED L 
GET BIAS ED l 
PO ~ N T X AT ~LCC ~ PCINTER 

.... . 

C (' !1 P A R E P I A ~ ::: D L !-! T T H B l 0 C K 
ERR OR 4/ I ~V ~ ~ :D LUN I 

:i: IZE 

• 

0041 5 1 
0041:52 
0 04153 
004154 
0 (I .:'>1 55 
00 41:16 
D04157 
UG4160 
('0 4161 
00416 2 
C04163 

OOS 141 
126164 
00!501<~ 
0 15000 
1!5 0 463 

A 337 1 
A 3 3 72 
A 3373 
A 337 4 
A 337~ 
A 33,-'6 
A 337 7 

:' A X P O ~NT X AT L~G I CAL UN IT TAB ~E ENTRY 

•" f'\.111- ... 
.• · .J~!b'+ 

00 416 :5 
80 4166 
80 4 16 7 

00 4170 
Cl0 4 17 1 
UD 417 2 
OJ41 7 3 
00 4 17' 4 
00 4 17~ 
00 4 176 

. 00 4 177 
0 042 0 0 
00 4201 
0 0 4 202 
0 04 203 

0 "' b- ,., - ...,. ...J v~.' 

001010 
C0 434 6 R 
C0~024 A 
00~31 2 A 
0 1035:5 
160464 
00 ::5 041 
00 ::5 0 24 
00 ~012 

A 
~ 
A 
A 
A 

33?8 
3379 

3381 
338 2 
3383 
~":!'='4 ._, -'./ 

33 8 ~ 
3386 
3 38? 

LP ~ ~ . >< 
A~~A RH:J 
S TA :';AV E +:5•B 
!P. Z PRi.i~ O 

GET DS T INC RE MENT F ROM LU! 
$A "'E 
EXI T IF" L =!H.: :;:~ y 

T B X S A V E B A S E: ::' 0 I :H E R I ri ;:: 
D,. r ., (il::> .,.,1 ·-.- o n·- r ...... ,, ,.,. TO B c.. ...... "' - s;, . :.-1 :. ... '"~ ~, ,_. lj ·- • 

L DA VSD STB A = BAS E CF ~~ T TA BL ES 
MUL rH:~ EE E :. DST AD:Q ~~S 
1 X·, " A - B "' "' E " .•. - I - T E R N .. • ,...;; ,, i\ ,-~ ;J • ..} ... 

f BX P0 7 N ~ X AT ~~T 
TRB RE : T O~E B ~S~ ~ EG I S 'fER B 

······· ~~~ '*••••r. .. •••····· ~ '*·· • TEST : r L A SSlG~ED TO RMD • 
••ll••••• ~ •~••••• w ~~••••••• ~ •• 

0 1~002 
0 0 4346 
1:50 4 73 
00 1010 
00 4176 
Gl0 4 21 
116154 
05615 4 
006406 
00 4 3 4 6 
006 4 00 
00 4 256 

A 3388 · .. nA ··· " .:. ' (', 

A 
p 
A 
R 
A 
A 
A 
A 
R 
A 
R 

338 9 
3390 
3 391 

3392 
3393 
339 4 
3395 

339 6 

L ~ R ~ E. 
A ~· A J=: N :' ;> 
JAZ ~ + 3 

L D~ ~ MS S ET R~ D fL AG 
ORA RWFL ,B 
STA RWFL , B 
BT A$E T+JN,PR U50 EXI T or; OPEtl CALL 

BT '-i :7; F: T + R M , P r.: IJ 3 0 

3397 ········ ~ ···· 3398 ~ L HOT RMD • 

. ·~ ---... ---·----~ .. ~·· ·- . .. . . . -- - • .. .. 
• • 0 • 

9 1 7) 

F G 

V2 

V2 
V2 

vz 
'v'2 

FG 

'v'2 

V2 
' .t "" YO:. 

., .-, 
· c 

\I .-, ,• c. 
FG 

V2 

;"'I .,. . . 
07 

(' 7 
0 7 

07 
07 
•J 7 ,.. .. 
~ ... 

07 

0 7 
07 

07 
r· 7 ·' 
( . ..., i l 

07 
07 
0 ? ,, "} 
c I 

... '"";! I; ,.· 
('J ~ . , 
0 7 

.... -·' •. ,. 

.... "":' 
v •' 
r~ 7 c • .-. ..., ._. ,· 

,, ~ 
. ' 
~ . .., ... 
"' -· '-· ~· 

(; 7 

(., "} ' .. 
1-, "? 
.· ' 

'
~. .., . ' . . 
.~, ...., 
C· / ... : .. , 
.. · . 

.-. -. ' . . 
'· -· ' .. 
I ! "";• 
•, . 1' 

i . ..., . . 
- . ' I_ ; • 

.· . . .. ,, -,. 

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

.- ··-. ... . -. . 
' .· .. . 
v •·· 

. . 7 
• • 
1. 7 ,. ~ . ·' • .·' ., 
I { 

.,. . .. 

0332 7 
03328 
03329 
03330 
03 3 31 

03333 
n -:• ·:· '"' 4 . ... . ..., ..;, 

J33 35 
n'.)'.)? <: 
VU..J """O 

0 ':• 3 .., ,., 
•J. ..., , 

033 4 0 
033 41 

0 ,._ ... _, 4 ' ' ,j ._, c:: 
03 3 4 8 
03344 
033 4 5 
0334 6 
0 3 3 4 ~· 
033 4 8 

03349 
') ,.., ~. 5 ,., 
I ,.) ..:• ' "" • 

0 ·:.-:.st o..) o, O 

03354 
03355 
0 .·.-.c::,-
~ ..:· ...... 0 

0 ·:· ":• 5 . ., ..., .... ... 

0 3 3 5 ·:: 
!)3360 

!''1 -:• .., r to.1' v-..•vU-.; 
•'•0o"J6 • ~ ·J ._, 1::> 
.-. -': 0 ·':. b. ., 
•.'J·J ~ 

.... ,.., .... .., 1'1 
• i • - • . .... .._.( . - - - . . ... , ... ' ..., .._, ....... ~ 

'J- ·;, --=· . ·' ·j • V •J I , _ 

r.·:·-':<7 '" 
.... ·-· ,..1 •.1 

0 3::::7 ::-· 
(, .-J ..0::• .., ··'f 
~o.JV I •' 

0.3380 
'"'1?-•r'l l 1_, ..; .._ ... o;) 

n ~ ·> o ·:--.._ ....., ... v'". 
t'• .-. .,... r. • 
•J .,;, .,:. C· .> 
r ..... -. 8 4 
- · .:· .;. l_ 

r.. "=' --=· c, ~ JJ ...., ._,1 •,; J 

~. ·~ ":• ·~ ,·; ._. ·-· ..... ·=- J 

r, ·~ "'=' •;:) . .., ... ·~ .... ._. •' 
( I "j '=' 0 ·~ ·-· ._, u • ... • 
r1 ··;. ,._, -=· •-:'f .. . .. ........... . 

v 2 ·.· ..... c 3 3 9 2 
\o'2 

' 
.. , , 
•.::. 
F G .·. " . .. ..., '3 ":• r~ "' IJ • -...• •' ,_ 1 

V2 I t • •,o c"'o ":• •:o f:l oC · .. · : \.' .... .,_, - ·~ 

fl ~ • < 

O·j·"• "7 ._ . .,:. ';} . 
'J- ":.. .......... ·=
•...,;~...,.• :" •J 



• 
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E.2 YDRTE~ LISTING Y$RERF PROGRAI't PAGE 47 LISTING PAGE ( 918) 

. . 

004204 
00'~~0~ 
004206 
:)04 207 

004210 

016063 ~ 
001010 ~ 
0 0 4"2 1 0 101 
01~001 A 
004210 R 
076032 A 

3399 ............. . 
3400 TZAB F"RMT,PRU15 

3401 
3402 
3403 
3 404 
340~ 
3406 
3407 

LDA 
PRUl~ EQU 

· STX 
IFF 
GOTD 
IF"T 
DME 

NV2NUC CONT 

1' X 
ll! 
SA\IE,J 
ti t:J c 
NV2N UC 
VII 
MAP•VSSTO 

004~11 034147 A 
3408 
3409 
3410 

LD :< PRUDTB 

3411 
3412 

A 3413 
A 3414 
A 341~ 

3416 

3417 

.......... ~·········~········· • LOOP TO IDENTIF Y DEVICE • .................................. 
PRULl IXR 

SUB 
JAZ 

JA P 

LDXI 

0 , X 
PFW20 

PRUL1 

PRU:CTE 

FOR!1AT T£D I/0 ? 

YES. GET 1ST TUO CHARS OF NAMR 

SAVE D.ST AD!lR 

~ET EXEC STATE tO 00 

POIN T X ~T DEVICE TABLE 

BUMP TABLE POINTER 

EXI T ON MATC:H 

LOOP TILL ::J ONE 

POIN T X AT CND IF NO FIND 

004212 
004213 
004214 
00421~ 
004216 
004217 
004220 
00422 1 
004222 
00 422 ~ 
0 04224 
0042 25 
0')4226 
0042 27 

00~144 
14~000 
001010 
004222 
001002 
004212 
006030 
004370 
01:5007 
001004 
00424~ 
00~014 
001004 
0042 4~ 

R 
A 
R 
A 
R 
A 
A 
R 
A 
A 
R 

3419 P~U 2D 
3 419 

LDA 
JAN 

PRUDTE-PRUDTB,X GET DE VICE PARAMS FROM TABLE 

~.420 
3421 

3422 
34~3 
3424 
3425 
3 426 

0042~0 1'0431 A 3427 
0 04231 OS6164 A 3428 
004232 005041 A 3 429 
00 4233 0360 10 A 3430 
00 4234 1~ 0 463 A 3 431 
00 4235 055000 A 3432 
004~3 6 056143 A 3·433 
004237 056122 A 343 4 
0042 40 0161~4 A 343~ 
00 4241 15045 1 A 3~36 
00 4242 116164 A 3 437 
0042 4 3 0~61~4 A 3438 

3439 
C 0 4 2 44 1 0 50 6 5 A 

0042!45 R 3440 
3441 
3442 
3 443 
34 44 
3 44~ 

0 042 45 036032 A .3 4 46 
~04~ 46 01500 0 A 3447 
~ 042 4 7 00435 ~ A 3448 
004250 1 ~0467 A 3449 
0042~1 006120 A 3 45 0 
C042:52 000264 A 
004253 005014 A 345 1 
00425 4 001000 A 3452 
004255 00412 0 R 

34~3 
34::34 
3455 

TAX 
JAN 

IFF" 
GOTO 
I F"l 
OI'IE 

NY2f'IUC t: OtH 
ANA 
STA 
T ~:A 
LDX 
A~lA 
S TA 
STA 
STA 
LDA 
ANA 
ORA 
STA 
?[!f'J 

PR U 2~ EOU 
IFF 
GDTD 
IF"T 
LIME 

H\1 2tiUC CONT 
LDX 
I D,. 
·- "' H 
LSR A 
ANA 
ADDI 

TAX 
J ...-. .... 

. t• t . -

......... lf.llll'-. 

• RMD FILE • 
... :t ll ••• !!! )I( -..: .... 

PRU30 L DA 

P~U2~ IF SPOOL UNIT 

P~U25 

NUC 
NV2HUC 
VI I 
MA F· , \I$ST3 

BF"S 
TEMP•B 

ADFC B,B 
RHW 
o,x 
PBSZtB 
LRSZtB 
RUFLtB 
BFR 
TEMP•B 
1'\:Wrl•B 

~ 

f'! IJC 
NV2 NUC 
VI I 
MAP •VSST3 

:A'-I[,J 
r. ,x 
1 0 
~.; EVEN 
1 80 

PRU6 

SAVE 
IF SPCCL UNIT 

$ET EXEC STATE TO Nl·l 

SAVE 
RES "I CRC A 
POI NT X AT DCB 
GET RECORD S IZE 
STORE IN DCB 
AL SO AS PHYSICAL BUFFER SIZE 
AL SO LOGICAL BUFFER SIZE 

MERGE F"ILL FLAG 
IN TO READ / WRITE FLAGS 
EX IT 

SET EX EC ST ~T E TO NN 

DST ADDR 
DSU NAM <BI TS 12-4) 
POSITI ON ws;, 

SET TO LUN 18N 

GET P~I ORITY LEVEL J04256 010301 A 3456 
004257 140422 A 3457 
0 04260 001002 A 3 45 8 
004261 00536 4 R 

~LIB 
JAP 

V$CPL 
TWO 
ER4 ERPO R 4 / FORE SROUND RMD FIL E NOT OPEN I 

0042&2 016167 
;)0 4263 006110 
00426 4 00140 0 
00426~ 05610 5 
004266 016167 
004267 14 0 422 
00427Q 001004 
004271 004 305 
00 427 2 .140470 
:::0 4273 001002 
00 4274 lt-0430~ 

• 

• • 

3459 
3460 
3 461 

A 3 462 
A 3463 
A 
A 
A 
A 
A 
R 
A 
A 
R 

3464 
3465 
3466 
3467 
. . . . 
3468 
346.9 

o o 4 2 7 s·. 1 2 4 o 6 2 · .A 
004276 00 5014 ~ 

3470 
3471 
3 4 72 
347 3 
3 474 
347~ 
347'6 

.. . ... 

• 

••••••• liE liE liE ••••• :1< • !f. ~ ••••••••••• !W "fJ ! ~ ~ !If. •••• '1. Jl! ,. • 

• BACKGROUND PR~ G RAM - CHECK GLP~A L FCB' S • 
·~~•~••~~~•••••~•~~•••c~~•••••• •· ~~ ·~~~~•r~• 

L D A U ti ! T ' B G E T L 
ORAI 0140 0 ME R~E IOLINK SKELETON CONTRO L WORD 

STA 
LDA 
SUB 
JAN 

'I'JLNK ,B 
IJ NIT, B 

ID L.I ~K C O ii "ft~ O L UORD FOR L GLOBAL FCB 
GET L 

• .• 

NY2NUC 

SUI: 
JA P 

IFF" 
GDTO 
IF"T 
OK [ 
Ci.J NT 
ADD 
TAX 

. ': 

T 1-' 0 
PR U3 5 

r--: INE 
P R l; 3 :5 

r·l u c 
NV2 NUC 
vI r 
'11-"~ P, \o'$STO 

PRUGT 

I G tf 0 IH: L o:: 1 

NO GLOBAL fC F.GT.lO 

SEl E~ EC ST~TE TD 0 0 

ADD TABLE ADD RESS 
PO I NT X AT CLU BAL F"CB TABL E 

• 

07 03399 
V2 07 03 4 00 

V2 07 03401 
Y2. 07 03402 
E.l 07 .0 3 403 

FG 07 03404 
fG 07 03405 
r G o 7 o 3"4 o G 

vc. 07 03407 
fG 07 03408 

07 03409 
07 03410 
07 03411 
0 7 03412 
07 03413 

V2 07 03414 
V2 07 03415 

't' 2 07 0 3416 

V2 0 7 03417 

07 0341B 
£.1 07 03 41 'j 

V2 07 034 2 (l 
E.1 07 03 421 

FG 0 7 034 2 2 
F' G 0 7 0 3 4 ;-· 3 
fG 07 03 4 2 4 

va e 1 03425 
fG 07 03 4 2~ 

V2 07 0 34 27 
07 03 428 
(: 7 0 3 4 i:":"l 
07 03 4 30 

VE: 

V2 
V2 
V2 

07 03 431 
07 03 43 2 
0 7 0343 :1 
0.~, o·:, .... ~ -'1 ...., ~ -· ·~,· 

07 
0 7 
07 

0 '=• 4 ':• 5 v .._ . . 

03 4 :.::6 
0 3 4 ::::7 

07 
F G (! 7 

£ .207 034 <:!0 
E.2 07 034 .-:' '~ 
E. 2 0 7 0 34,; :=-: 
E . 2 0 7 034 .-' 3 
£ . 2 01 034 ~- 4 
£. 2 07 03 4 t;- ~ 
E . 2 G7 034 4 6 

E. 1 Q7 03447 
E .! C7 03<143 
E.1 0 7 0344"3 
E . l ~7 0:'3450 

E.l .;: ? 0?451 
F.• 1 07 - ~·4'""? 
- • 1) .;, ·- ' .... 

V2 

F" G 
F'G 
f" G 

V2 

07 0:::453 
( • l . . " "-54 .... ..:· ~t 

(~? 0345 5 
:. ·,• o· .-. 4 ~ c. 
·' ,. .:.• ";:) ·J 

~~ 1 I) ::: 4 !::; 7 
(: ? 0 3 4 5 ·:; 

C."' 034:59 
07 C3 46 0 
:·;:o 034S 1 
0? 0 346 ~ 
07 0346 3 

(1 7 03 464 
0 7 03465 
(i ;' 03 ~66 

0 ? 03467 

,)7 03 4 7~1 

07 0 3471 
07 03472 
0 7 03 473 
0 1 ')3474 
0 7 0 34 75 
(; / 03 47 6 



. ' . . . . 

... . 
. . ~ '. 
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004277 

004300 
004301 
'' 04..,0"' ..... ..., '-

004303 
(.104304 

00430~ 
004306 
004307 
0 04310 
~04311 
00 4312 
004313 
004314 
00431~ 

004316 
004317 
004320 
004321 
004322 
004323 
O"""...._....,A 
u~..:.c "+ 

00432~ 
00 4326 
004327 
C04330 
:)04331 
(!04332 
00433:":: 
004334 
0(1433!.5 

004336 
,, (' 4 ·:- ':• .., .. :s ...,.,j, 
004340 
004341 
:~:04342 

004343 
004344 
"'0 .. "'4'"' . .; •. , .;. .J 

03~000 A 

001040 A 
004305 R 
01:500:5 A 
001016 A 
004332 R 

030400 
01~002 
146037 
150463 
0 010 H 
005364 
010422 
006110 
001400 
056105 
006010 
0000:50 
0:56143 
0:56122 
036010 
0~~000 
006030 
000000 
015005 
001010 
005364 
005(141 
0~6010 
036016 
055010 

A 
A 
A 
A 
A 
R 
A 
A 

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

016105 A 
055105 A 
016154 A 
110430 A 
056154 A 
010420 A 
006505 A 
004563 R 

3477 
3478 
3479 
3480 
3491 
3482 
3483 

3484 
3485 

34S6 
3487 
3488 
3439 
3490 
3491 
3492 
3493 

3494 
3495 

3496 
3497 

3498 
3499 
3500 
3~Gl 
3592 

3503 
3504 

3505 
3506 
3507 
3508 
3509 

3510 
3511 
3512 
3513 
3514 

NV2NUC 

LDX 
IFF' 
GlHD 
IFJ 
OMt · 
COtlT 
JXZ 

LDA 
JANZ 

.. o.x 
NUC 
~I'...':": NUC 
VI I 
' Mr.:P,'t'$ST3 

?RU40 

Y.~Y.····~ .. ~ Y.····*~~~~Y.·····Y.·· 
• tiD GLOBAL FCB TEST U=SI • 
~-~·····~~·····~·········~··· PRLI3:5 LDX V$l.UT1 

PRU40 

., 

LDA 2,~< 

SUE 
ANA 
JANl 

LDA 
lJRA r 

STA 
LDAI 

STA 
STA 
L D>< 
STA 
LDXJ 

LDA 
JAZ 

TXA 
STA 
L n ~.; 
~' T ~l 

LDA 
ORA 
STA 
LtlA 
JSR 

SAV E+!5•B 
P.I-IW 
f:R4 

TWO 
01 4 0 0 

P 1::• ~· ... .. 
1;/·' '-'~ 

LRSZ•B 
ADF'CB,B 
n " 
\,! ' t\. 

t:;IF'C B 

·- v 
..:• ' ? ·, 

F.R4 

- ''F'L B ;.~ h ' 
·-= j;" ~· u. ~ /I> 

J;;: ~~FL,B 
, ... 0..1 c '-· . \ 
PSJ,X 

351S PRU50 POPJ 

PDIN ·r X AT GLOBAL FCB 

SET EXEC STATE TO NN 

'SO' HAS NO GL OBAL FCB 

TEST Gl- OBAL F'CB ENABLED 

GET SI ASSIG~~ENT 
CCMPnRE WITH L ASSIGNMENT 

ERROl:? 41' RMD FILE NOT OPEti 

IDLIN K SKELETON CONTROL WORD 

IOLINK C0ti1~.:UL WORD FOR SIFCB 

ALSO PHYSICA L BUFFE~ SIZE 
ALSO LOGICAL BUfFER SIZE 
POINT X AT V~FORTIO DATA 
SET RECORD SIZE DC~ (O) 
POI~T X AS SI GLOBAL FCB 

ERROR 4/ RM~ NOT OPEN I 
. 

GET FCE ADDRFSS IN A 
STURE 
PO!NT X AT V$~0RTIO 
STU~~ JN VSF~RTID 

BLOCK 
40 WO RDS 

MO VE IOLitiK CONl' ROL IJORD TO VSFDRTIO 

SET GLOBAL 

PUSH IOLINI< 

EXIT 

C" ,-. To 
• ..... .1:• 

J P 

FLAG 

FG 
FG 
FG 

FG 

V2 

V2 

'./2 

V2 

V2 
'y' ·=· ·-
V2 
t I ~. ,. c. 
I I .-. 
\' .:. 

FG 
004346 105065 A 

~· 0431t7 
00 43~0 

()04 3:5.1 
00 4352 
~043:53 
00 43~4 
.) f) 4 3 5:5 
0043:56 
0;:; 43:57 
00436() 

O'J436 1 
')04362 
-:;()4363 
00 4364 
004365 
C0 436E· no ... ""t::':~ u ... ..,0, 
004370 

004371 
001372 
004373 
')0 4374 
!J0 437~ 

'!l;4376 
"'f"'!·•~-.vv·t·.":>l 1 

• . . 
, . 

004326 
GQO(JOO 
000000 
0.00000 
000(100 
000000 
OO ODOO 
000000 
00000') 
004360 

004361 
141?20 
000002 
000002 
004374 
003400 
000411 
077777 
004370 
000050 
000050 
0004:i0 
000 102 
17777 7 
0004~0 
000074 

3:516 
3517 
3518 

E 3~13 
A 3520 
£ 
E 
[ 

E 

3:521 
3:5Z2 
3~23 
3524 

.- ............ 
~ ., • .J c. """ 
E 3:526 
E 3527 
R 3523 

3529 
3530 
3531 

R 3532 
A. 3533 
A 3534 
A 3~35 
A 3536 
A 3537 
n .......... S 
,., ..:• ..J .:. 

A 3539 
R 3~40 
" ~ .. 4. ... .:, .J ~ 

~ 3:542 
A 3::!43 
A 3544 
A 3:54:5 
A 3~46 
r. ...... 4 ... 
1""1 ..;,..J r 

···············~~-~···· '- GLOBAL FCB POINTERS • 
··················~···· PRUAS1 PZF. 

'IJATA 
PZE 
PZE 
PZE 
PZE 
~ZE 
PZE 
P7E . ~ 

SIF'CE 
0 
r.>IFCI 
l. OF C B 
ElfCB 
BOfCB 
SS: FCB 
::JOF'CB 
F'OFC B 

PIWGT PZE !II: ... ~····'~~.~······ .. • DE V I C E TAB L E .~: 
••*•••••ll!)(l!ll!lr.ll!:«lr.~ 

PRUDTE P?E t: 
D~~·~A 'CP' 
DATA 
Dr:tTA 
n ; ·. T" w ,··. • 1'"\ 

DAi~ 
?RUDTE l:>:W 

~ ....... ..... ..... 
JJ I-i;H 

~. 

•:'. 
.-, 
c. ., .. ..,..,.4 .... -,. ....., , 
n - · ·• n 0 4..' ..;. "+ v 
G 4 1 1 
r' . '.., ' ? 7 7 u ,· ~ ,. 
~-1 

DI~TA 40 
T".,..T_ 
.i.iHIH 

DATA 
Di~T A 
DAlA 

~O+F.FA 
( , 6 
-· 1 
40+:C:FA 

DATA 6G 

' 
~I< 
SO< 
PI< 
LOC 
E I ( 
ll0 ( 
<"' "':" :' ..;... ._ ..... 

2) 
">) -· 
4) 
0:::') .. . , 
E. ) 
-:" .. , . ' 
•:> ' . . ' - ' 

GO< 3) 
POC10) 

GLOBAL FCE 
~lO ~:it.OBAL 

GLOBA L FCB 
.-. o···"' Lli... ..... ,,._ 

GLOE:AL 
G . 0 .... ,.., 

L. J:• l: .... 

GLO::::flL 
,.. L r.• v:· ,, ' l,.j .I ~ ,. -

G UJ::: AL 

C" ("· '!:• 
1 1_. ~ 

FCB 
FCB 
,- .... ,.., 
f 1_. £• 

FCB 

1ST 2 CHARS OF DEVICE NAME 
• • .... f::\ .. .., ,., 
• C T • 
•LP!t 
• oe:" (:\ • 
• -...> • • . .... · .. " 
• I I • 

TAP.L.E END NhRKEI<: 

C 0 ~·,.. (" ... 
J 11..). ll-t'- FU~ G/?UFFER :; rzE 

SPOOL UNIT : •DICATOR 

'/2 
\/2 
I I ·:t: ' .... 
E. 1 
E. 1 
!, I -:,r ., .... 

'v' 2 

E. 1 
' .... y .:. 

354S 
3:549 
3550 
3551 

EJEC 
•••••••~~ ~= ••~-~~~r~•••••••••~~~~-~~~~~~ ••• ~~*~ • ·~~••~~··~~•••~~•~••*** 

• • 
• P R a C E S S R E A D / ~ R i T E ( P R tJ ) * 

3552 .. 
3553 ~ F'UfiCTION: 
3554 • 
.-.cce 31 v ..... ._, J 
<0"'\ .. C'C. -~ ._I...)Q ;'I!': 

3 5 S,7 llf 
-.c-IC"r"l 1111[ 
.:.· ..... ..J 0 ~ 

TO PROCESS THE FORTPA N 

RCAD(U) 
READ(U ,f') 
WR1T £(U) 
~~RITE(U,f') 

·-·T" r-·r'" ····r·" · .!,.. H t. . ~ I) .~ .. . 

. ... .. ~ .. ·~ · ·· .. .... .......... .. -----··---·· ,... ,_ ... . . . .. • . . .... "' ..... ..... ~. . ...... . . ~ .... ..... . . .. .. . . . .... • 

( ... ' .' 
07 
07 
07 
ft7 - . 
.-, -, 
" ' . . 
( ' 7 . ' ,., . ., 
..,, I'' 

f ) .,. ·-· .. 
07 
~-1)/ 

'"' -,. :_: ... 
07 ... , .. , 
·-· , 
0 7 •.. .., 
·} ... 

•"t .., '·· ,·· 
07 

t'"l 7 
'•' ( 

07 

07 
fl7 - . 
( • ~ 
.... l 

il 7 - . 
i"• ··" ' . 
• '> t • . . .. 
.-. ..,. 
oJ ,.. 
, ., '? ·- .. 

' , ~ . ' o. . I 

•• 1 _, ,_ ... 
.-, '7 
<• ' 

I • ~ ,_; l 
.... , 
OJ r· 
;"\ ""':' ., ' . ·, " u ... 

( I "-J 
' .J •• 

0 7 
- -! ' ,. ·-· . 
. ,. 

: ... ... 

' . "":' ·... ,. 
,., .., 
< ' 
.-. ;o 
•} ( 

0? 
,-. -. ·' .· 

.. -. . .• 
""' .· 
..... · --:o 
1,.1 ... 

' .. 
t.,.i / 

(' ? . .., . . 

C? ,, :.' , .. 
.... "'? • .. ; ( . 
.... -u / 
f' ·-:o · .. • ... 

<(', '"'!' 
1.,1 ... 

1 •• ? .· ( 

--: ,":' ·-. . 
,: 7 
' . - ~ . .... 

03477 
03 47 8 
0 ~: 4 7 •:J 
' .-. 4 •"• ~ tJ .;:. C• 1.• 
03481 

'
,., -:. 4 0 ·j 
j .... o '-' L-

0~:4:3 3 

0348 4 
'"t .-, 4 n •=· 
•J .... ""' O .... J 

(! .-. 4 .-. .. 
·.i .:.. 0 •.:• 

0348 ? 
()'?40~" u ~· '-' ... .~ 

03489 

n-:. 4..., A .... ._. =' ,. 
03 4 95 

03 496 
0 3437 

o:349·3 
0 'j "' 0 .. . .,_1 ,_1 I ... . 

""·-.co • •} ..;. ·-· . J . 

03502 

0350~:; 
03504 

03505 
.~. ..... c= ,,.. ' 
•.• .:,. ·-· l,.f J::· 
( - 5 . .., 
_t~:. U .• 
U- .-. r: ,-J ·=· 
~ ·.J · - · 

~·.-.c= ll"' ll .. ~ ·-' ~ ;! 

..... ~. C' 1 ,., 
IJ • .:o ._1 • 

... ·:•C:it v ..... ...., 

(J ·:· t:' 1 -=· 
.... ·-' I.~ 

,-) ·J c: • . .• 
' ·-· .,_1 1 •J 

'J. ·::. C', 1 4' . ._, ·-

0 .-,c; l'"' 
·.:0 ·-' •,,) 

O·jC'lO •, } .... t • .. J 

,., .··, r:: 1 .... 
i) .:_, ·-· :, 
. ~ • .-. c- ..... n 
. _. •• :. .J c. -
. ·:. "' .... 1 IJ .... ·-· c. 
fl ":• C' -;,) ·::. 
'~' "-' ,_1 L. I • 

.~1 -".:• c::- ·~ C 
' · ' ._, ._1 .. _ ... _. 

'J .-. 0::: ~, -.. L .;) ...,, L- , . 
.-, ·:• e ~.::• O::· 
1_. • ..... _ 1 .. _ • • • • 

0:3530 
.......... 5 ~ ... i 
I.J .j . .,) t , 

.-. ·:r c:· -:• •J 
• .. t '-' ·- · ·-· · -
.. ) ·~ ;,:;· ·J . • 
' ..... ...... .._, .;> 
( .-. C' .-. -i ,J ;."• ·.J .. : . '· t 

i:. ~~53~i 
·"' "'j :::: ·' j ,-;. 
.... "' 0 •,J •,.,I •o l 

~ ~ . .::- .-. -,. lJ .;. . . _1 .;, ... 

t"> ...... C' , ., ~, 

••• .:.:· ·-· .;, •:J 

0 ") <:: ·j q ..... ·-' ._. .· 
(! ":• ... 4 ,., 
~ ..... .j ·-

.... ~c- ... ~ 

'·' ..;.. ._1 "'t J, 
1""1 .-, C' ·1 ,.., 
ll .:,. ..) ,. a.: ~ 
~. ~. c: 1 .. \ 
;) .;, ...... '-y -~· 

,,,..-...c.~ ·:l 
"' -:.· ._1 , ... 

rJ":.Ir:',.-1~ .... ._, _, ,. ···' 
I'• ~. c- 4 .-· 
._. .:, • ..; ~ t:) 
r • .-, c:- ... ~ .. 
I) •• ~• ._1 ""t ,' 

'J" ... .) ~ c.i 0 
• --..• ·-· .. 'J 
r"\ ,.., C' 4 .-. ,_. ,;, ~' =' 
n -~cr:i'J .... ._. .:; .J ~ 
.-. ,., c; 5 1 u ...: ..... 

. . 7 tl ·: · ;:;_· ~ ::. . ,. ·- ·-· ·-' _, ·-~ ... 
' .. 
·' -. . ·' 

• 
' ·. . .... ._. .. 
f . ..,. 
) ,.· 

•"• -~ ., I 

'I .-, :- c- ,.., 
!_ .;, .... ·- · .;;. 

0355-:'~ 
r1 . ..., c 5 c 
,,., ·~· ·.J . _1 

n -:.ec(. 
• ·-· .,J ..... : •• 

') ·') t:; <=. 7 
J . ·-· ._, -.J .. 

.-J .-. C' ~ ·') 
• .; ....... •J •.J 

. . . . 

• 
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E.2 VDRTEM LISTING VtRERF' PRDGR~H PAGE LISTING PAGE < 9~0> 

• 

004400 
004401 
004402 
004403 
004404 
00440 .~ 
004406 
004407 
004410 
004411 
004412 
004413 
004414 
00441~ 
0044 16 
004417 
004420 
004 421 
004422 
004 42~ 
004 424 
00442~ 

004426 
)0 4427 

'• 

0 04430 
004431 

016164 
140471 
0042:)0 
0~6104 
001010 
004407 
010432 
110431 
0~61:54 
0361:51 
0 1 ~0 0 3 
14042C:: 
001016 
004422 
056152 
0561~3 
001CJOO 
00 4426 
015007 
0 :561:52 
01:5010 
0 56153 
004426 

.. 

3559 • • 07 
3560. .. 07 
3561 • ENTRY: DIRECT FRO" RBE • 07 
3562 • RETURN z ADDRESS DF' PARAMETER L IST * 07 
3563 ~ RCTURti<5):: 0 IF' UHF"DRM~TTED * 07 
3564 • UNIT = · rURTRAN UHIT NUMBER U • 07 
3S65 • TEMP • OP = CRD READ V2* 07 
3566 ~ CI.IR URITE Y2• 07 
3567 • • 07 
3 568 • EXIT ·: READ s 1ST RECORD READ ~ 0 7 
3569 • WRITE: BUtF'ER CLEARED • 07 
3570 • fRMT = ADDRESS OF F'DRI'IAT STRING • 0 7 
3571 • 0 Ir UNFORMATTED • 07 
3~72 • XFF'.L = 1 PARAMETER XFER ENABLED • 0 7 
3:573 ~ ITEMUC = 0 = COUNT OF' LIDRDS REMAINING IN LIST ITEM • 07 
3574 • UNF'DRMATTED: DIRECT TD UIO * 07 
3~75 .• FORMATTED : DIRECT TO FRS TO START FORMAT SCAN • 07 
3:i76 • I DCDNT = I DC CONTROL 1-lURD • 0 7 
3577 • • 07 
3~78 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 07 

A 3:580 PRI.I . LDA TEMP, B GET OP . 0 7 
A 3:i81 SUB CRn Y2 07 
A 3~82 I .. RLA S POSITION READIURIT£ fLAG 07 
A 3~83 STA IDCONTtB FOR IDC CALL CONT ROL WORD 07 
A 3~84 JAZ •+3 V2 01 

3585 
3~86 

3~87 
3588 
3:58 9 
3590 
~:591 

3592 
3593 
3594 

PRWO:S 

I • 

LDA 
ORA 
STA 
LDX 
LDA 
SUB 
JANZ 

STA 
STA 
J MP 

WRS 
!FS 
Rlolf'Ldl 
RETU RN• I 
3 rX 
HID 
"'R LJO 

RETURN+l•l 
RETURN+2,1 
PRI.I1 

SET WRITE BIT 
SET fiLL FL AG 
INrTIAL.IZE READ/IARITE ftAG UORD 

GET READ/WRITE PARAMETER COUNT 

vz. 
V2 

UAS PROGRAM COMPILED WITH 'G" COMPILER ~ 

"0. CLE~R 'END' EXIT ADDRESS 
CI,.EAR I ERR. EXIT All DRESS 

07 
07 
07 
07 
C7 
07 
07 

07 
();;' 
()7 

03559 
0 3 56 0 
0 3'561 
03562 
0 3.5 6 3 
03564 
03565 
.o 3 56 6 
03567 
03568 
0 35.69 
03570 
03571 
03~72 
03573 
0 3·57 4 
03575 
03576 
03577 
03578 
03580 
03581 
03582 
03583 
03584 

03~8~ 
03586 
03:587 
03588 
0 3 58 ') 
03590 
Q3591 

0 3 59;~ 
03593 
0359 4 

R 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
A 
A 
R 

359, 
3596 
3597 
3598 
3599 
3 6Ct 0. 

PIWO LDA 
STA 
I-DA 
STA 
EQU 
MOV!ICfll 

7rX 
RETURN+l•l 
8.>< 
RETURN+2tB 
!If 

PROGRAM l-IAS COMPILED BY 
SAVE 'END' EXIT ADDR~SS 
GET I ERR. EXIT ~DD ~ ESS 
SAVE 

I G. 07 03595 
07 03596 
07 03597 
1)7 03598 

PRIU 
5tf'RMT SAVE FORMAT ST RING ADDRESS<O IF NONE> 

0? 
C 

., 
I , 

0 3599 
03600 

01500~ A 
056063 A 
' 

3~0 1 PUSHJ PROCESS fORTRAN UNIT NU MBER V2 07 03601 
l0~02::S A 
003754 R 

3602 TlA B FRMT ,PRI.I? IC C MODE IS SYS BIN ~ R Y F'DR U~FDRMATTED Y2 07 03602 
00 44Sg 016063 A , 
004433 001010 A 
~0 4434 00443 6 R 
004435 010435 A 3603 
004436 036016 A 3604 PRU2 
004437 116167 A 3605 
0044 40 11 6 104 A 3 606 
0 044 41 055104 A 3607 

004442 
0041 43 
::;0 4444 
004 44 5 
00 4446 
0 0 4 4'4 7 

. 

.. 
• 

') 044:50 
0044::S1 
004452 
004453 
0 044::S4 
0 044~5 
1)044:56 
0344:57 
OC4460 
004461 

• • 

3608 
0161~4 A 
055154 A 
016152 A 3609 
0:55152 A 3610 
0 16153 A 3611 
055153 A 3612 

3613 
3€.14 
361~ 
36 16 
36 17 

016014 A 
001010 A 
004462 R 
016 020 A 36 1 8 
00650:5 A 3E>J 9 
005735 R 
12614 3 A 3 620 
00:5311 A 362 1 
006505 A 3622 
005735 R 

3623 './Ill 
3624 NUCl 
3625 PR!-14 

004 462 005001 A 
:)04463 056026 Q 

0 04464 0161:14 A 
C04 46 :5 006441 A 
004466 00447 2 R 
00 4467 036010 A 

00 4470 · ot6143 ··A 
004471 0:55000 A 

. . 

-

3627 
3628 

LDP. 
LDX 
ORA 
ORA 
SfA 
MOVBAX 

LDA 
SlA 
LDA 
STA 
lf'F 
GOTD 
IFT 
GOTC 
TZAB 

LDA 
JSR 

ADD 
DAR 
JSR 

COtH 
CONT 
ZAE 

LDX 
i1 u 'l BAX 

BS12 
flriRBrl 
UNITrB 
!O CONTtB 
IDCDNTtX 
RloiF'LrRUF'L 

RETURN+l•l 
RE'rURN+l, X 
RE:TURtl+2•B 
r.E: TLJRN+2rX 
NUC 
!·: UCl 
VII 
v: !1 
AJ .DCrPRI.I4 

~?DF' rB 
TRKrX 

pr;sz ,J 

JH"P T 

RLJF'LrLF'rPRU6 

AJlFC B,B 
FE:\7.,0 

-·- ......... 

' 
ICC . MODE IS ASCII FOR fORMATTED 
PD I NT X AT VSF'!JRT I !I U4 TA BLtlC t( 
MERGE. IN LOGICAL U~IT NUMEER L 
MERGE IN R E AD/~RIT ~ BIT 
STORE IN VSFORTID 
MO VE rLAG WORD TO VSFDR TIO 

MOVE RETURN AD DRES SES TO VSFD~TIO 

ALOC ENTRY fRO M B~C KGRDUND ~ 

YE S 
TE ~ T BUFF'£~ ST ART ADD~ESS 

TE ~T BUFF'ER END ADDR ESS 

CLlAR BUFFER ~~ARACTER PDIN 'rER 

LOGICAL FILE ? 

'(£$ 
SET rC B<O> "' PHYSICAL EUF'F'ER SIZE 

V2 

PD 
PD 
PD 
PD 
FG 
F'G 
FG 
FG 

Y2 

0? 03603 
l1i' 03604 
0 7 03605 ' 
07 03606 
07 0360:.: 
07 IJ36C8 

07 0360'3 
Ol 036 1 0 
07 03E.11 
07 03612 
07 03613 
07 03614 
:J7 03615 
0? 0361 tS 
C7 0361? 

1)7 03618 
()7 03619 

07 03620 
07 03621 
c 7 0 36 2;:? 

F"G 07 03623 
F'G 07 03624 

" 7 03625 

~~ 03626 

07 
07 

03621 
03628 



• • • 

E.2 YDRTE~ LI SliHG YtRERF" PRC uR AM PAGE 50 LI S TI NG PAG E < 921 ) 

P US HJ REPO S I TION f"I LE V 2 07 03629 
00 4472 105025 A 
OQ 4473 00~404 ~ 

3&3!1 TRAB fHIF" L dJ~. PR IJ lO WRIT E 1 V2 07 0363 .) 
00 4474 0161:54 A 
004 47~ OQ64:il A 
00 4476 004 :5 02 R 

00 4477 
00 4500 
00 45 01 
00 4!10 2 

1 0 5 0 2 5 A 
0 0 0 127 R 
001006 A 
0 461 2 1 A 

3 6 3 1 

363 2 
36 3 3 PIHil 0 
3634 

PUSHJ 

DA TA 
HiR 
l•lOV BAB 

CU! 

0 1 00 6 
LREC NIJ,B 
LRSZ ,LRI.IC 

YE S . CLEAR BUFFE R 

SKIP 
BUMP LOGI CAL RECO RD NU MBER ON RE AD 
UPDATE LRWC FOR S HORT RECORD 

V2 

V2 

0 7 0363 1 

07 
07 
07 

0 ·~ t' • ., . ., .,;) , .... r: 
) ., E. " . .., '•J . ....., .::; 
03 634 

00 450 3 0161. 22 A 
00 4:5 0 4 0 56 123 A 
00450~ 046 172 A 3 6 3 5 I NR 

TZAB 
XFFL•B 
FRM T, UIO 

ENABLE PARAME1E~ XFER 07 03 €.35 
07 03636 

004 5 0 6 
004 !1 07 
lJ0 4 !1 10 
"0" -· 1 v '+..J.l 

00 4 :512 

Otl 4513 
004 ~1 4 
r 0 4!!15 
004 :51 6 
00 4 !11 7 
004 :520 
00 4521 
00 4 5 22 
()0 45 2 3 
0 04 524 
00452 5 
00452 6 
00 4 5 27 
;';0 4 5 30 
(: 04 5 3 1 
00 4 53 2 

0 0 4533 
0 0 4534 
oo-~ 5 35 
t'0 4 536 
00 .:! ~ 37 
004 5 4 0 
UC4 5 4l 

') 04:i 4 2 
. :.1 4 54 3 

~J0 4 ~4 4 

'.04 !14:i 
004 54 6 
0 04~ 4 7 

G0 455 0 
004 551 
00 45 5 2 

C0 4553 
:)0 455 4 
0 04 5~ !1 
L.0 4 5 56 
00 4 ~57 
" ' 4 "'6" .... ...;. ..) v 
lJ04561 

3636 PROCESS UNFORMATTED I/ 0 IF FRMT=O 
0 160 63 A 
00 1 0 1 0 A 
006 1 52 R 
0{)1000 A 
0004 1 0 R 

3637 JM P f RS E \1 • T ... ... ... 0 , .. ~ A ... ... ,.. ,.. N 
~ .. L t U r f':. fJ H I ~ t... H I F FORMATTED 07 

0 16164 
00614 0 
00002 2 
00 42:5 0 
0 ~61 04 
00 1 0 1 0 
00 4 523 
010 4 32 
1 1 0 4 31 
1 1 0434 
0 5 6154 
0 1616 4 
1404 2 4 
0 561 6 4 
0 0 1000 
00 4411 

363S 
3639 
36 4 0 
3 6 41 
36 4 2 
3 643 

A 36 4 5 
A 3 6 4 6 
A 
A 3 6 47 
A 364S 
:::l 3649 
R 
A 3650 
A 3 6:;1 
A 3652 
A "' "'"'"' ~II:''-'"" 

A 3 65 4 
A 365 5 
A 36156 
A 36 ~ 7 
R 

E JEC 07 

······· ~ · ~ ····· ~ ·--··········· ···~ · · ··Y;· ~ ·- .. ·~- ~ ~ - ~ ~ · * ·· ·~*· · ·· · · · · ····· 0 7 • J! 07 
• P R 0 C E S S D I R E C T A C C E S S < P R X > ~ 07 
• " 0 7 
•••••••••••••••~•••••••••••••••• .. ~••~•••• .. • ••w.• ~ ••**-•••~• * •••••~• * ••••• n7 . . 
PRX LDA TE MPtB ~7 

. ;. 

SU BI CRA 07 

LR LA 
STA 
JAZ 

LDA 
ORA 
D R ~ 
S T A 
L D~ 
SUB 
STA 
J MP 

s 
rccn rn,s 
~ +3 . 

!.I R S 
"'F •· J) ·~ 

P.S1 1 
RWF L•B 
TEMP ., B 
E JG HT 
TEM P,B 
PR W0 5 

PO S ITI ON READ/WRI TE Fl_AG 

SET ni RE CT ~ CC E SS FLAG 

! ET TO READ / WRIT E 

07 " ., c• •• .-. ..., ... . •.· 
07 
0 7 
.~ . .., 
' J ' 

(! ,·' .. , ·~ . .. 
l-, ~ ' . . . , 
t: ( 
r: 7 . . 

36 ::1 8 E J EC ' 0 '? 

365 9 ···············~ ~~~·-···~······~-~*~~ ~~ -~~·~· *· ·~ *~ * **~ •* * ~ ·· · ····~·~·· 0~ 3660 • ~ ~7 
366 1 • P 0 S T B U F F E f< :: P S B ) lf. :::.7 
3 6 6 2 • • ~ ? 
366 3 • F"UHCT ION : TO ~RIT E OU T B UFF ER TO RMD ~ 07 
366 4 • • 87 
3 6 6 5 * EHTRV: ADFCB = FC B ADDR ESS • 07 
3 66 6 !!! F" CBC13> : PHY S IC AL RECORD NUM BEF C ORRE SP O ~ D I N G TO BUFF ~ R ~ ~ .. · 
36 ~ 7 !I! ~; .•. , 

It) }IP, I) i 

3668 
3 669 
3 6 7 0 
3671 

• • BU F F ER WRI TTEN OUT TO RMD 
RWFL<B IT 1 ) = F" CBC12 )CBIT 1 4 ) = POS T .B I TS 

~. ,.., ~ 
::.0: •. · • 

~: 
- _, 
i ' .· 
'·' .. 

'f. ~ ·~? 

~--·~··········~· · -~···~· · ··· ~ · - · · ··· · · ·~ -·~ ·• • *li! M~ll~· ~~ · ~ -· ~ -· ~· ~· •** * 01 

0 3638 
G ~ . • ., 9 .,:. b...., • 
036 4 0 
0364 ! 
U. ":• " 4 -:;. ..... 0 ..... 

~"j·" 4 "' ,) ..., I:• ~' 

0 3E. 4 E. 

03€. 4 7 
03tS4 8 
036 4'3 

036 51) 
036 51 
n "=' .: s ·::> _ ..J IIJ ~ 

.-1 '• L r ..... 
·~ .;, r.::l ;;:J .;, 

(1 :3 654 
0 :3 E. ::> 5 
0:3E. 56 
1.1 .-• • - ~ ..., 
.. .,:. t"· .J r 

' .-, r· 5 .-. . J . .:. .:· •":· 

0.3660 . ... . .. . , .. . .._ <. l 
•-' ...:;; ·-· lfJ 
~I ":• t: ..- .• , ,_ ... \..' t:· ,:_ 
.. 1 ·'j, .- .• ·J 
·---·~b .J 

U• ":• ,: b" A 
.... v .... 

r. ":• .::_ t: c. 
. • ,J ·-~ \.1 .J 

0 :3 (.~;6 
t ! ":• t-: ": :· ........ ._ . ....... 
t'\ ~ ,., .- .-. 
V ·.:• r,:. b •::> 
.-, -~ t.~ , ; .:a 
" ' .... .... v 7 
,.., ·:· t: ':' ... 
•.: ·-· .. _. ( j • 

I' .-.,· .., • - =· r.:• f' 1 

0 16154 
1. 5 0 44 3 
0 ~6 15 4 
0360 1 0 
0 1:50 14 
1 ::Stl 4 ~ 7 
0 ~ 5 0 1 4 

A 3673 
A 3674 
A 3 6 7 5 
A 3l576 
A 3677 
A 3678 
A 3679 

F"S E LD fl P. t~ F L ' B 
F' OR 
:uwL . B 
::t DfC B,B 
1 2 , X 
>FOR 

I ~. ( t ·:> L. -:' •") • .. · ,,. 0 •. ') 

015 0 1:5 A 
0 :5 50 0 3 A 
0360 1 6 t=; 
Ol :il04 A 
1 10 4 3 1 A 
o~:;1o4. A 
0 1 0454 A 
00650:; A 
004::'.i63 R 

0 1 61~4 A 
~ 06 41 1 A 
004:562 
036016 

R 
p 
A 
A 

::0 1 :110~ 

150 4 51 
0 5 5104 A 

3 E. SO 

358 1 
"""\ .... r\ ~ 
..:ooor.:::. 
3683 
3684 
36 8 ~ 
3 686 

3687 

3688 
......... 9 
~·? 0 

3690 
3 '01 b ... 

·3692 PSBX 

ANA 
STA 
LD X 
LDA 
ANA 
S TA 
t-10'v'X ~ X 

l T) ~\ 

LDA 
DR~~ 
:s T A 
LDA 
.JSR 

T::: AB 

LDX 
LDA 
A ~~ A 

POPJ 

l 2 , X 

... ~, .. ,~ , 

•<t il f \. .S:• ' D 
· o ~·. ,., .. , T >' 
• •- · Ui l ' ' 
• • ~ t'\ 
Jj .,;.-. oj 

HJCO tiT, :< 
CYD 
P~J , x 

~~~F L , l-JR, P SB X 

{\ ,., ., .... ., 
N J ' ~. l,j ' S::.' 

·· n r: n tf T x .. I . • ' 

~ OC OIH , X 

I tl F I. ~ f.i W 0 R I! 

CLEA R POST Bl T IN F~ BC 12 ) 

LOAD PHYSICAL REC OP D NUMBE R H HD FClH3) 

POINT X AT V$FO RTIG D ~ TA BLOCK 

SET W~ IT E BI T I N V$!0C CON TR OL WOR!I 

P U :~ H I / 0 0 :.· 
WRITE OUT B·_: F F !:R 

EXIT r N 1.1 t:• T T c 
- • • <C .. .._ 

PO i NT X AT 'IS~O RTI O DATA ELOC K 

CLE AR ,, .... r ... - "'·T l"4 ~ I t.. t;; .1 Itl " ·-TO,... v~- ,. '- IJ 0 1:: JJ 

E"TT ,, ·" 

...... 
\1 c. 

V2 

V2 
V2 

FG 

FG 

. ·~ .. 
'•' . 

. ~ . . . . 

r, .-, .. ~ .. ~ ~ 
•.~ .;. ~· ,.. ·v 

...,. """"" .. , 'J . .· '-• .) t· ;' ·-· 
., 1 
J •• 

0 · , -., . : ... 

f : -;. ... ,. .. ~ . ' ... . ~ .... ,/ 

1"'1. ~···, . ., 'J w b 1 ,. 

f . . -, I' ..-. ' ...;. ,_. =· 0 1,1 

i"'·-·~ r'l ._. .. ~· ·-~· ·::. 
n "::· ~ "~-, ·::-
1..• ..... ·- · ·-· l . • 
,., --~ ... I"'\ J" w -=· t.:· ·~) . . .. . ,.. . 
! I ._, L •,..• 'I 
' J .. ,, '-' ' ..J I 

•, '"• f! '=: f .. f.), '1 - ... . .. . 
• ,· • t' · --:: ~·- t,':} {"_ .... .. . . • .. ') ...., 

~ .-. ,. ,., .., 1l ~ • r. • 
• ._, ·- · J • 

!""'! -, i'\ ~ C t:') o:) 
. .. •,) "" ·- · u \.1 

00 4 5 6 2 1 0 5 0 6 5 rt 

• • • 

3 6 93 EJt:: C 
••••w•••w•• •••• ~ • w• ••••• •- ••••• w• - ·~wwww w ••••••• •t· yw •••·~ ··; w • • •• ••• ~~ •• •• ~ ~ ...... :'11. •• - "" ... ... .... .-.r; "' w. ;-.. "; ..... llll"t ;"'! 'To <'~'!; :...: ... ;.: w. .'IK .,...; ;9'. ' . . , • •• ~ :.; .-; ::'!"< H. ~ :.. :.; :.t :.: ~ w. w. ' . .7 : .... .:'tt .... ;or. • 1 • . .... "l'T :.; ... ...... ;,... ~ ~ ;.-; 'W .;9'; ;.,.. r: ·""" . .. 

P U S H / J U M P ( F' s J ) 

. ·, '? -' . . .., 
.., , .. ,., .:: ...... r;..· 

J .jo_;;o;tJ 
-:= :,· --:, t:'' .-•• ;· 

._ ..., . J .J 

3 c, '34 
3695 
3 6?6 • 
3697 ~ 

• 3 6 98 
3699 ll 

3700 ll 

F" UHCT I 01~ : TO S H-1C K 
ROU7li·': 

RE TURN ~ DD PE ~ S E S AND OP S , AriD E ~ I T TO C?i lLElJ 
. ? (: 36-97 

.: . ::-" IJ3698 
. -;· r, """ ·· Ci C. 

·_. - f:) ., " 

""' r. ~· .., l.l i l ~~ .... ,· .. 

. ·----------· . .. 
~ - -·· -- -- --~ . . . ~· . --- ··· 
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E.2 YDRTE~ LISTIHG Y•RERF' PROliRAM PAGE 51 LISTIHG PAGE < 922 > 

~ . . : 

004~63 
00 4~64 
00 4:56:5 
00 4~66 
00 45 6 7 
004 ~70 
004 :5 7 1 
00 45 72 
00 4::S73 
004~74 
00 4::S75 
00 4~7 6 
004 :5 77 
004600 

. 
00 4601 
004 602 
~! 04603 

0046 04 
00460~ 
004 606 
0046 07 
00 4610 

0 04611 
00 4612 
00 4 6 13 
00 4614 
0046 15 
0046 16 
00 4617 
004620 
00 4621 

004622 
'.:'!146 23 
004 624 
0046 2 5 
0046 2 6 
00 462 7 
00 4630 
0046~1 
0 04 632 
0 0 46 33 
004634 

' ,. 
3701 • E"TRV: X • RETURH ADDRESS t: 07 03701 

' 3702 • A = CALL ADDRESS DR OP • 07 03702 
3703 • • 07 03703 
3704 • .GE. 0100 ADDRESS<WITHIH REENTRANT RUH-TIHE> t: 07 03704 
3705 !I! .LT. 0 100 OP t: 07 03705 
3706 • .. 07 0 3706 
3707 • EXIT : RETURN $T AC KED .»: 07 03707 
3 7 0 8 • A = ADD R f. S S: D I R E C T JUMP T-0 ( A ) t: 0 7 .o 3 7 0 8 
3709 • A = OP: ST ACK CRB OPt THEN CALLED op, THEN £XIT TO Y$F'ORTIO t: 07 03 7 09 
3710 • • 07 037 1 0 

3 711 ·································~····································· 07 03711 0~6164 ~ 3713 PSJ STA !EMP•B S AVE EXIT 07 03713 
00~041 A 3714 T XA . 07 03714 
036000 A 3715 LDX UPS TKP,B POINT X AT ST ACK 07 037 15 
00~344 A 3716 DXR DROP STACK f-'OINTER FG 07 037 16 
076000 A 3717 STX OPSTKP,B FG 07 037 1 7 
0~~0 00 A 371S S TA 0• ~< PU S H RETURtl . 07 03 7 18 
0 16164 A 3719 LDA TEI'lP•B RE ~ TORE A 07 03719 
005014 A 3720 TAX 07 03720 
004346 A 3721 LS RA ~ 0 7 0372 1 
00 101 0 A 3722 J A ~ ~+4 EXTERNAL RE Q~ES T ? 07 03 722 
00 46 00 R 
00670~ A 3723 IJMP o , x NO. JUMP DIRECTLY TO IKTERNAL SUBROUTINE 0 7 03723 
000000 A 
0 1042 3 A 3724 LDA CRB 0 7 0372 4 

372:5 PUSHF' PUSH RETURN TO \f$RERR 07 03 72~ 
03601 6 A 
03~000 A 
00~344 A 
05~000 A 

.. 
0 0 ~0 41 A 
036016 A 
o~::so oo A 
0 161 64 A 3726 

3727 
LDA TEMP1I 
PU SHr 

RESTORE CAL l. ED OP 
P.USH V$ rORT10 CP 

0 7 03726 
07 03727 . 036016 A 

03::SO OO A 
00 ~344 A 
055000 A 
OO ::S041 A 
036016 A 
0:5~000 A 
001000 A 3129 
000065 R 

J"P CAN EXIT TO vsrORTIO 07 03728 

016172 
001 01 0 
0 0~36 & 
0360 16 
015116 
0~6116 
0 16 063 
0 0~004 
001 0 10 
004635 
0 3 6 116 
004635 

. ' ·... ... . . . 
3729 EJEC D7 
3730 ••-••••~*••••••••••••••••~•••••• *••••••~•w ~•~~••••~~•••~••••••••••~•••• 07 
3731 • • 07 
3732 • P A R A M E T E R T R A M S r E R < P X r ) • 07 
3733 . • lf. 07 
3734 • F'UNCTI CH : TO P RO~ EIS ENTRIE S ~0 XrE R D~T A TO/fROM AN I/ 0 LIST • 07 
373~ • • 07 
373 6 • ENTRY: I T"CDE = 0 1-IJCRD I HTE GER/LOG I CA L lf. u 7 
3737 !II! = 1 2-IJORD INTEGER / LOGIC~lL lf. (:7 
3738 • = 2 REAL • .f.J 1 
3739 • = 3 DOUBLE PRECISION * 07 
3740 * = 4 COMPLEX * 0 7 
3741 ll! = 5 DfJUltL£ PRECI S ION IN TESE' R * 07 
3742 .. lf. (;7 
374 3 * E)(IT : II&JSZ = INDIVIDUAL ITEM WORD SI~F.: *- 0 7 
3744 • = 1 fOR 1-W ORD Itll EGE R/ LOG t CALS * 0 7 
3745 * = 2 F'CR 2-l.iCRD I llTEG ER/L OG ICALS * 0::' 
37 46 * - 2 FOR REALS Jo: 0 7 
37 4 7 • = 4 FOR DOUBL E PRECIS inN S liE (l7 
3748 liE = 2 F OR COMPLEXE S * 07 
3749 • - 2 F OR DOUBLE PRECISION IN TEGER liE ~7 
37~ 1 • IIBSZ = 2•IIIJS Z = INDI VIDUA L IT EPI BYTE SIZE • ~7 
3752 • ITMINC = INDIVIDUAL IT EM ALLOCATION IN IJDR DS liE C7 
3 153 ll! = IIW SZ FOR AL L I rE MS EXCEP T 2-WD~D INTEGfR/LOGICALS * C7 
315 4 ll! = 2 F OR 2-IJORD INl' EGER/LO~ ICALS * 07 
37'SS • ITEMAD ::-: nDDRE SS OF Ll ~ T ITEM liE 1.17 
37 ~ 6 * ITEMWC = TOTAL WORD COUNT ALLOC ATED TO LIST IT EM liE 07 
3757 . .. ll7 
3758 • ERRORS : ER2 IF' ILLEGAL CALL T!J -;:t1dtl2,,., Y2* 07 
3759 ~ liE :) 7 

3760 ·········~·················••••w.••·······~~--~···~~···················· 07 A 3762 PXF' LDA XF' rl. , B . C 7 
A 3763 Jnz ER?. ER RO R 2 / I LLEGAL CA LL TO $I X I C7 
R 
A 
A 
A 
A 
A 
A 
R 
A 
R 

3764 
376::i 
3 7 66 
3767 
3 768 
3 763 

HI/ 2 HUC 

Ltl X 
LDA 
STA 
LDA 
T ... ., t .. ('\ 

JAZ 

ANR B,B 
ITMO D£, )( 
ITt~C DE,B 
rR MT, :B 

ITMUDE,B 
• r-1 u c 
~iV2 tWC 
V I I 
MAP,\I$STO 

PO INT X AT VZF OR TI C 

MOVE MODE FROM YS F ORT !C TO VSRERR 

S ET ITEM WO RD SIZE TO 1. 
IT EM WORD SIZ E = 1 FO R UNrO~MATTED 

• 

• 
V2 

fG 
rG 
F' G 

:: 7 
;) 7 
l1 7 
07 
C 

.. , 
I 

·~ 7 
~ . 
C7 
C7 
0? 
l·. '? . ' 

0 3729 
U• ·-=- '? •'j ••• 

o..J, -...~ .. 

03731 
03732 
03733 
03734 
0373:5 
U
... ~ .., •"') .. : 

...J•"V t J 

03737 
0 "'7 ")>:! ·.! • ..;.J v 

U .. ·J .., ·j -=-· 
....I' oJ .... 

03740 
037(1 1 
03742 
037 4 3 
r--·..,4A • .;:, r "t 

03745 
0 8 746 
037'~7 
0 37 -~ 3 
03749 
0375 1 
03752 
0 .... -,. 1· .., 

._.(' J,_! 

037 ~:·4 
f ') -· <!' "' j ..... ,., ..... ... . 

0 "" 7 "' ... v ..J l 

0 3753 
0375'=l 
02'7 60 
0 ...., (- ,!; ':> 

·~ ..., L. 

() "='7 0:: 3 ...., ( . .., . 

03764 
()8 7 65 
0 376 6 
:J3 ? 67 
0376:3 
0 37~;9 

0~:770 
0377 1 
U
. "':+ - ,. ., ... r . .. 

00463~ 006015 A 

3773 
3774 
3775 
3776 
3717 

LDX 
EQU 
IF'F 
GOT O 
1FT 
IJM E 
CUNT 
LDA E :->x r szr,x 

SE i' EXEC 

GET ITE M WD~D S!Z E FPOM TA "SL.£ 

'v' 2 
F'G 

V?.. 

07 
07 
0 :-' 
r.? 

0 3 77 :J 
0 3 7? ·~ 
08~ ? ":5 
(.13? / 6 
()37:-'7 

. ~ ' . . 

.-· 

. 
• .. ' 

. . 

• 
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00 4636 0047'0~ R 

!:!') 4637 
004640 
~)04641 

004642 
OC4643 
C\046~·4 
00464~ 
004646 
004647 
0046~0 
!JO<l6!51 
0 ::! 46~2 
0046~3 
GJ4654 
(:()465:5 
004656 
C04657 
OC4660 
00<1- 661 
004662 
0046 6 3 
004664 
00466:5 

004666 
004667 

'J 04670 
:' 04671 

004672 
::'04673 
004674 
l · 0 4675 
!)0 4676 
004677 
004700 
~1Li4701 
004702 
n r. 4?0~ . '-' •. ~ 

0:56102 
056115 
004241 
0:561Cl 
005344 
001046 
004647 
046115 A 
016063 A 
001010 A 
0046€>5 R 
016061 A 
140423 . A 
00101€. 
004665 
016116 
140422 
00100~ 
004665 
140464 
001016 
005366 
036151 

A 
j:l 

A 
A 
A 
A 
R 

A 
R 
A 
A 
A 
R 
A 
A 

015004 
056 114 

A 
A 

015005 A 
056113 A 

016014 
001010 
00~704 
016113 
006505 
005735 
126114 
1)05311 
00650 5 
005735 

A 
A 
R 
A 
A 
R 
A 
A 
A 
R 

UJ4704 105065 A 

,-1:)470c • ... .j 

004706 
004707 
004710 
004711 
004712 

000001 A 
000001 A 
ooooo;~ A 
00000 ~· F1 
000002 A 
000002 A 

004713 R 

3778 
377'3 
3730 
3781 
3782 NV2 NUC 
3783 
3784 
37S5 
~ _,. '"' ,. 
.:.Oi'OO 
?70~ ...., ~ v, 
3783 

IFF' 
GOTO 
IrT 
Dr1E 
CD fiT 
STA 
.... ,- ~ 
..:t :-~ 

LRLA ,. T .. , ..;, H 

"'-'R u ,, .. 

JXt'IZ 

rwc 
tl 'v' 2 N UC 
VII 
!·lAP, V$ST3 

IIl~SZ• B 
ITN!IiCtB 
1 
IIBSZ,B 

~+3 

SET STATE TC NN 

STORE 
ALSO IT£M INCREMENT 
GEl' ITEM BYTE SIZE 
STOR::: Itl TA~ L E 

.-. ··-no c.-,;Ur:.. 

YES . 

I t' T ·- r c- , ., ' ' 0 ,_ I '"' A L 1 r. u ... i' , i.. ,.l ,.., . 

T ,., ·-·<>EM C' >JT .LtlL.t··· ,,._,, TO 2 

? 

3789 
3790 
3791 

J.NR 
LDA 
JAZ 

ITt1INCtB 
!- r~ rn , F 
P;:~Fl O ALL MODES OK FOR U~iF O RMATTED 

37'32 
~71'"'1":! 
....,~ '='-

3794 

3795 
3796 
..... ..,.~'"'? 
...:. ;•' ':? ~ 

3793 
3799 

3300 
330 I 

""00'-> .,:. v '-

3303 
3804 
3805 
3806 
3807 

PXF10 

LDA 
SUE 
JAHZ 

LDA 
SUB 
• ~ r·· ........ 1 

SUE 
JANZ 

L n:< 
MOVXAJ 

MOVXAB 

IFF 
f..iOTO 
IFT 
GOTO 
TZAB 

FDLK EY,B 
i- lJ UR 
OVF''O 
' ~ .. .L 

I T!10DE, B 
TWO 
P>(FlO 

·- IJ r;. .- E I I ,._ t.. 
.... .......... 
L~C. 

RETURtitB 
4•ITEMUC 

:J, ITEMAD 

NIJC 
~we 1 
VI I 

- v n 1 
~LOC,PXF20 

I FORMAT DE SCRIPTOR ? 

YES 

•t{-r,- ,-,.-R 
.l i~ l..lC- IT .... ·~ r.. .. 

, ......... 
c.. 1<. r-. ""' # ... .t 0 N "" .. 1 ,.. r- r: r- n !.".: ," 11 - .i. I 1 I ~ U &:,. 1'\ 

,. .,.- ,- M ~ 

J.lr_nt 

P OI NT X AT CALL 
SAVE Ll~T IT[M 

LIST t ·r t .. M 
.a. IO:.. Io 

SEQ UENCE 
WORD COUNT 

ADDRESS: 

EXIT IF tlOT 'y'rJRTL< BKGND CALLING NUC 

3808 
3809 

LDA 
JSk 

ITEMI=ID•B 
TBK,X T E ~> T $TART OF ITEM A itDRE~S 

3810 
::::8 11 
3812 

3813 
3814 
3815 

VII 1 
NUC1 
PXF'20 

ADD 
DAR 
.J ;:: R 

corn 
CONT 
PDf'J 

I~EMWC•B 

·r 'D L' V ' I•,· .. Jf\ TE S T END OF I TEM 

28l6 ••••••••~*•••••~w*••••••••••••¥• 
3817 ~ TABLE Of ITEM ~lZ ES IN WORDS ~ 
'"81<=• " ,. 
3319 
3820 
3821 
38 2 2 
3823 
"':' 0 ":) 4 v f.J ..... 

"""',..,. ""t-
.:, .~c..J 

~ - ~ ... ll! "' .. ·,; ... .. "' "" • "' "' .. . . . .. . "" "' "' "' "' "" "' "" "' "" "' .. . "' "" ~ .. ~ ~ ~ • ;.-;: ;,.. ·'. . :~: ;,.-; :r; ;,..; ~~ :.. " ; !IF" ,,.; ..... ;op; , ;.,.; ... ;.,; .¥. "" ;'it~{ ,.... ~ :'1'; .-.: 

PXFSZT ~ ~ !A 1 1- W C~D ItiTEG[R/LOG I CAL 
D A T"' • .., II n r; y; 1' ~· T r- -· - - I ' n - . ' . L ...-; H #. c:.- ~ ~. : JJ ... 11 1 _:. :.:. ~ :·: ..... u 1.1 1 r .. A . 
DATA 2 REAL 
DA TA 4 DOUBLE PRECISION 
DH~ r.:.. ·=> I~O"'o' c- X ,, &. ,. - I I I loo. " - 'o 

ItATA 2 DO UBLE PF<ECIS:IO N li ifE GER 
r- lr ... _ 
c. .. J 1:.. t_. 

f'G 
FG 
F' G 

V2. 
FG 

t I -:
y ~ 

• .. • -:. .... 

FG 
FG 
FG 
FG 
FG 

FG 
FG 
FG 

"':'10':*~ ._ouL..O ~-*··~·D~·~·~····~····~--~·~*~~- ~ ~*·~~~~ ~~~~~~~~~-~ ·····~~~····~~*~·~~· 
3827 
3828 

3831 • 
3S32 * 
-ft'""--"' )If ..;:,. C• .,j .::, ;.,., 

383'3 ll: 

3840 • lf. 

R E E R A N T B • L 
., 
r·, c.. 

... 
; R 

FUNCT : rm: TO PROVIDE AN ENTRY ., hj ... 0 
J. i 1 i '1 ,., ~. . . r. ,. u J.; •..; .... . 

, ,_..,.. E.," ..... 
' I ~ r:. tr~ ~. 

ENTRY: E - V$FORTIC DATA BLO CK ADDRESS 
INFL . NE . 0 ON IN:TIAL ENTRY 

• EQ. 0 ON CONTI~UATIDN EN~RY 

TO LABEL VSRERR VIA ALO C I F: 

VORTEX : BACKGROUND 
V:J inEX I I: :~1NYEOD Y 

r·ALLI'·.o ·-, ... 1 1 ...1 

f' H'ol L I .., •':. ... l.. 11 • ... 

TO LABE..L VSRER! VIA DIRECT J u f•1 p 

"'lii-.LE'' '•' I , -· . IJ ,_;. 

tHJ C LEt.; S 

n ., H E R • , r ~ ~ ,_. , , ..... . ~ c.. 

y ( R 

V$RE~:R 

V SRERR 

3841 
3~42 
3843 
3344 
3845 
38 4 6 
3:347 
3848 

,.. EXIT • • TO POJ 
TO OP 
ALDC 

lF TOP OP IS .G r . 0100C 0 rJ RE S S 
0 R..., ;-· E <,: ~ 0 P "-.· H ~ R ' ' T <~ "" 

::: P E!':MiD) 
• .. 
'« 

~ Il'lf L 
• 
• ERRORS: ER4 

I •, I.-! _, • .. 'oJo • 1,.'1 , - I • .. i ._. f., 

1 IF EN TRY THR U V~R EPR 
0 IF ENT ~ Y THR U VSREP l 
c 

IF ILLEGAL DP ,...,., .... -
.... u .L' :-.. 

E ) 

' ' ..-.. :..; 
1 .:. ·"'· 

'If 
'I "':' -= \ ..... ... 
I I ,., »: 
y .::. "'· 

I I ... , ·~ 'I C. :.. 
•. ) ·::) ~: ·,· '-• .. 
V 2~ 
I I .... , *. 
•.· ~ .. 
,,.-ow 
•; L: .. T; 

I I ~, ~ ... .:.. . .-;: 
' '-=·~~ \' l., . . .. 

~ 

\.' -::- -.= ·,· ~ ·~ · 

t,l -=· ~ . ..... . 
I t ~ ~: v L.. •• • 

I I~.~ 
'! L .. . 
11 •-. -. •.· c. ~; 

.-. ..... 4 ..... 
-:JV :7 

3850 
3852 

~ . 
~ -lf.·~···~~-~-··~ ·- ···*~*~~-~* ~* ~ · ~ ~·~*·~~ - ~··· ·*~ E~ lii~*~~***•*~Y.* •***•· ~ 

•• • 1 ,... C': ~ 
~· 0 '-·' .;. 
~C' 5 4 .~. ; ._ 

-. ,..,. 5" /" 
.;.. ·::· .,J ~ 

-·----•• w •••-•••~• =• •••-••-----~-- ww :.; ,..,; . ..,-. ,..; ~ w. -'~ .-.,; ;or; ;..., • • .- ;..,; w. ·"'· ·<r. :'9: ;.,.; .~. ,..; :'¥'. w. :otO; .~; "'· .-... ·"'· ...-• • ,.; .., . ... ,., ;or. ·"" ~. 

• REENT R AN~ MODULE CAI_LED BY ALOC ~ 
:.: ;"t •• ill! • ~ • :.: ~ ~ liE ••••• ;;.; "' •••• :.; liE '(( ;., •• * ~ j)' :~· ·~ ,, 

VSRERR E OU ~ AL8 C ~ NTR Y I I ,-, 
v .:: 

. . .. .. .. . . . -~ ... u..--.. ---.. -... ·--------... ~.. ..... . ...... ... . ---- . . ... . ........................... - . ..... . . .... ~. ·~··· . . .. ... . . . . -... ~· . ,. . ... . ....... ~ -· . 

f l 7 ·-· . 
' • -, 
:_• •' 
07 
0 7 
(! 7 
• .. · . 

...... 
: I .· .... r 
( \ ~ 

·-· /' 
,·"1 ·-.o 
-· ' 

.... •,;o ., . 

., ... 
U/ 
:.: 7 

~ -1..1 •' • 

'-. -. ' ... . .. 
.. ! ~ 
L· ,. 

... 7 •.• ,. 

.. "";.0 
•) ... 

r . '"':' 
L· ,· ., -t_. / 

0 7 

' I ..,. ,_ •" 

(. _, 
I ,.· 

C7 
!'! -::" ... .. 

- ., u ... 
,-, 7 ·-· ' 
.... ,, .. ' •.· .. 
..... . ., 
'..' ( 

,··. ~ 
~! ( ,-, .., . .. 
.·o ~ . ' ·.. . 
f i .... -· . .... .., 
;, . l .. -. 
o. · ' - ·~ I • •• .. .. 

: . . .., 
. ' . .. . 
: '• 7 - .. 
. ..., ... .. . 
' ) ·~ ;, ... -
.~, "? 
•, • I 

:1 7 . . 
... --· :_. / 

1
.. • ... .. 

., 
;, . . 
n :.' - . 
( • .... ~ 
...0 . 
:~ "'.:0 ·- ,. 

'., -.· . -
t l , ·-· .. 

f. '? . . 
( ·.. . ..• .. 

.... ..., 
~) ,· 
I ' :• 
'· .. 
,.. 7 

, . . 
••• - :o :.. . . 
. . 

- -:: ,... 
.. , : . . . .. : 

.... ~ 
:; .. 
t •• ··~ 
•, I •' 

03773 
O·'J-:>7•'} 

·-> , ( 7 

0 ... ..., ,., fl ..J ,··o . 
0 37 81 
r. .-• ...., ,-o • .., 
u .:.0 ,. •J .:~ 

0 ·7( :;• C• ,, ·- . ...... .. ") 
•) •:0 704 • •.J ,• v 

U 
.• . -• ...,. n c: 

.. ::· ,. \:• ·-· 
t"'' ,-, "":' r"o ,. 
1_1 .;.; ;-" ~ b 

\-. .-. -;. .-. .--~ .. ..-., ,·· ·: · :. 
~'! ":• '7 ('1 ••• 
·- ._, ( _? t • 

037 ~~1 

'1 ... ..,. q ·:> 
l.! •.J ( .. ·-

~·::7 •.:.t A '·' _. .. .. ....... 

0 .-, ~ ·'-! -;~ .:;. ,. ::' .. · 

03 8(10 
r. ~ • .-.01 
1_1 .:, ·=· 

r! "j -=· 0 ·~ 
.. • '-<1 I..' ·-

0 ~ .. -. 0 .-. .;o .:;. ·:> 

o:=:so '1 
0 380 5 
I) " • .-. ') ~·. ;.. oj I : • 

ro .-, o-. n . .., 
1.,1 • .J C• • i 

f l ') c.- ... J •:".t _ •• _ • .._, r.. OJ 

1-. '" ·=· l-1 •:j ... ·-· ·-· -

... , ·j ·=· !' l 
·- ·-· ·- · • • J. .... ~· ·=· .. ·:.• 
1,.1 ·- • • ... • .L 1-

1-. ·~· ·=- 1 :· 
- · ·-· ·-· ·.J ' ... , ,-, 1 A 

1_1 .; . ,::, 't 

- --. 1 '' lj :::.: b t~. 
,-, .-;. -=· 1' - , 
V "'•' I..J ... 

.. .. -- ... " .-· . . -. 1 .-, -· ~· ·-· -· 
lj ·j f: 2 I I 

;"; ·J Co •::. :".' 
• .. o ·-• \ , o L .... .,.o 

,•· , .-, , ... , i""o ~; 

i,.l .;, ·:· .. :. • ..) 

:"i?C:-:>;: 
,.! v ._. L. .• 

'! - . .... -::> -:o ;,. ,;;. •:• L •. 

:: ·:· ·.:· -·~· ,·, 
0 ._ • .._. • • • • •• 

') -::- ·::.• "':- . 
. .,o ·-· .... J • 

• 'I •';, •::• ·k.• •:) 
'J · ... • o ... • •• .J .. . 

,~1 -';o •:::• ·:. ·::• . ..... '··' ·-· · .. 
' J ·::· 0:::• • '":• ;L . '-·' • .. • ·-· . 
(, ·::· ,:. ·":', ::-
,_, ..... o •• ' ·- · • ' 

•'\ ~·. •'"• . ... ,.. ; ; .;1 :; • .;;· :.• 
;"'~ --;:. o';o -":· :--) ._ . ... _. •..,) . 
·;· :-, ·::· • .., ( J 
' .;:,. ,_ , oJ ' · -' 

r: .-. ·::· ·~ .~ .. ·-· ·~· ·-· ·-· -"' ·) ·~ ,;. 4 ,-, ' . ' . ~ -
t • ·0 •:• i~ I 
•,.1 .. •' ·~ ( ;. 

. ' .. • .. . ~ .•. • .. .-. r · l -· 
•• • ..... ·- · ! . .. 

. ... .-. . -. 4 .-. ... - .. .o ,_. u • .. • 

) :;~ 8 4 t, 
...1 .-, .-. ~ ...... :,.. .;; ·=· ~f .... 
t : ·::· •: • 4 ·::· .• .... ..... ._, 
-. .-. o·' ... . •.. , 
• ..::· .:, • •• ., ;'.> 

··: ·:· .:. ~ ·:"# 
••• ·- · ..... •, ,.1 • • 

n ::: ;.:; :-, ·; . - - - ... .... -, v ;:: ·j 
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E.e VORTEX LISTIHG 

00:471 .3 000005 A 

38,, 
38,8 
3859 
3860 ' : . 

004714 
00 4715 
004716 

.. 

004714 R 

3861 
3862 
3863 
3864 
336~ 
3866 
3SE.7 
3868 
3869 
3870 
3371 
3872 
3873 
3S74 
3875 
38 76 
3877 
3878 
3879 
3880 
3881 
3882 
3883 
3884 
3885 
3886 
3SS7 
3838 
3889 
3990 
3891 
3892 
389 3 
3894 
3895 
3896 
38 97 
38 9S 
3899 
3900 
390 1 

0 0 60 30 
006340 
065016 

A 3902 
R 
A 390 ·3 

3904 
::!04717 005001 A 
0 0 4 7 C' 0 0 5 !50 6.0 ~ 

0047 21 
004 72 2 
0 0 4723 
004 724 

016000 
14601:1 
00 1016 
004733 

3905 
3906 
3907 

(' 3908' 
A 3·30 9 
A 3910 
R 

3911 
3912 
3913 

00 472!5 01 ,000 ~ 3914 
0~ 4726 145017 A 3915 
00 4727 001010 A 391~ 
0 0 4 7. 3 0 0 0 5 1 0 2 R 
004731 005042 A 3917 

004732 

004733 
00 4734 
004735 
00 4736 
004737 
0 04740 
0 0474 1 
3 04742 
00 474 3 
004744 
004745 
004746 
0 04747 
00 4750 
0047:il 
0047 52 
0047~3 

004754 
00 4755 
004756 
004757 
004760 

3 91 8 
105065 A 

036000 
015000 
00 6140 
0000 1 5 
001004 
00~5102 
006140 
000013 
001002 
00~102 
120425 
0341~~ 
0~~164 
140466 
001010 
0047:5~ 
01~017 
001006 
015 000 
00 53 11 
0~5000 
005014 

39 19 
3920 
3921 

A 3922 
A 3923 
A 392 4 
A 
A 392~ 
R 
A 3926 
A 
A 3927 
R 
A 3928 
A 3929 
A 3930 
A 3931 
A 3332 
R 
~"l 393 3 
A 3934 
'"' ~ q .... . ... ,j _ ~ ... 

A 393 6 
A 3937 
A ·39:::8 

• 

.. . . . 

IFF liUC 
. . GDTD NUCt 

DATA S 
lf"F VII ' ' . . 

GOT O VIIl 
EXC2· 0500+~AP 
OME MAP•VSST3 
LD ~ INFL•B 
JMiZ RBE 1 

!ltl!!lt •• llllllil'-l'-ll!li!I!M.!I!!I!!I!It.!lt!l!ll.!l!ll 
!It VORTE X II CONTINU~TID~ • ........... ~!!!············~·· 

LDA VSCPL 

. . ' ... .. ' ' • 

. 
PROGRAI't PAGE 53 LJ STIHG PAGE < 

SET EXEC STATE TO NN 

JA~ Z ~B£4 TEST IF BACKGROUND 
........ !11! •••••••••••••••••••••••• ~···········~······ 
• RESTORE STACK ADDRESSES FROM VSRERR TO VS FORTIO • 

· ·········~·······~~···~~~·······~··~····Y.··~······!I!· Ll'lll ANRB 1B 
OME MAP•YSSTl 
ADDI CPSTK+STKSZ-1 
L tn\I BASE 
SUB RDPSTP,X 
TAB 
LtH 
.~A ti 
CPA 

RIJPSTP,X 
RJEX 

SET EXEC STATE TO Oli 

POINT X AT V~RERR STACK lASE 

POIN T B AT 
GET COU NT 
EXIT IF NO 

V$FORTIO STACI< 

MCYE 

. . 

I tiCR 
L.UAE 
STA 

014 SET X = -(CIJUNT-1> . . 
RIEL I 

J XZ 
IER 
t "R ,., 
JMP 

RBE)( l.DX 
LD B 
O~tE 

VII1 CCtiT 
!l!!l!ll!ll·!l!·!l!!!!:f.ll!!ltll!lt 

• UUTIALIZE • ................ 
RBE:l EQU 

IF T 
Z AB 
If"T 
Goro 
LD V T .... 
STB 
ZAX 

B~SE+STKSZ-l•X 
f) ,j 

~BEX 

Rl?Ell 
VSC RS 
ER,X 
MAP,V$ST3 

" VII 
ItiF"L 
VII 
\1 I I 1 
EASE 

ANRB1X 
ERH 

• 

··~····· .. ~?.·················· • TEST V$F ORTIO ~TACK EMPT Y • 
*······~-·~·~···*~··········· LDA OPSTKP,B 

S UB AOPS:TK•E 
JAN Z R:SE5 

EXIT 1-JHEN DO ti E 
BUMP POIN TERS • 

RE STORE B ~ 
SET EXEC STATE TO NN 

CLEAR INITIAL EliTRY FLAG 

POINT X AT YSR ERR DATA .BLOCK 

SAVC ADtRE~S OF NDN · I~E ENTR~NT B~OCK 
CLEAR CRRCR COUNTER 

• • 

• 

··~·····~~·······~···~··········~············~···~··········· ~ 'v'$FORTIO STACK EMPTY·· RESUME EXE CUTION FR OM './$RERR STACK • 
········~~·······~·············~·····••w.•••••*•* · ·~~·····~··· LDA OPSTKP,X 

SU B AOPSTK,X 
JAZ ~DE9 0 ERRDP. I Y$R£RR STACK EMP.TY I . 

LO AD EASE REGl STER E 
RE SUME EXECUTI ON FR GM VSRERR STACK 

·····~--~~--~-- ~ ~········~··············· • YSrDRTID STACK HAS OP - TEST VALID ITY • 
-~--~--~~·~····~~*~············~·~··M~··* RBES l. DX CPSTK P,J 

LUA c , x GE T OP 
SU Et ! 3 

JA N RP.E'3 0 

S UBI 11 

JAP 

t'lnD 
L t) >~ 
ST~ 
SU B 
JAl 

LDA 
DAT A 

RBElO LDA 
P.P. R 
STA 
TC)X 

?B:;: 9 o 

t16 
R:rJE ! 
TC·lP ' X 
r.v -.. . ' t 
"'·oF 1 0 '" ... ·-
AOPSTK 1X 
C10~ 6 
OPSTK P, X 

~PS TKP•X 

ERROR / ILLl ~A~ OP I 

ER ROR/ ILLEGAL OP / 

RE STOR E [1p 
POINT X AT ~SRERR rA rA : BLOCK 
SAVE 'J f' 

PARA MET E R XFEf.~ ~ 

NO. INITIALIZE V5RERR STACK 
SKI P 

PUSH VS RERR STACK 
. 

• •• 

• . 

FG 07 
FG 0 7 

V2 0 7 
FG 0 7 
F"G 0 7 

'./2 07 
V 2 07 
V2 0 7 
V2 07 
V2 0 7 
V2 07 
V2 0 7 
V2 0 7 
V2 07 
V2 0 7 
V2 0 7 
V2 07 
'¥'2 0 7 
V2 0 7 

FG 07 
V2 0 7 

FG 0 7 
V2 0? 

F"G 07 
V2 0 :' 

FG 0 7 
f" G 0 7 
f" G D 7 

V2 0 7 
V2 0 7 

FG 07 
FG 0 7 

V2 ·0 7 
V2 G 7 
V2 0 7 
V2 07 

FG 0? 
:)7 

V2 07 
V2 07 
V2 0 7 

FG 07 
V2t: 07 

FG 0 7 
F" G 0 7 

V2 0 7 

0 7 
.·, 7. 

· l 

03857 
03858 
03859 
03960 
03861 
03862 
03863 
.o 3864 
03865 
03866 
03867 
0 38 68 
03869 
03870 
03871 
03872 
03873 
03874 
03875 
0 3 8 ·7 6 
03877 
03878 
03879 
0 3 8 8{1 
03881 
0 3882 
03883 
03884 
03885 
03886 
03887 
03838 
03889 
03990 
03891 
0 3892 
0 ·":> 0 9 •";) ..., tJ oJ 

03894 
03895 
0389 6 
0 38 •37 
03898 
03899 
03900 
03901 
()3902 

03901 
03904 

07 03905 
07 03906 
0? 03907 
C7 . 03908 
07 0891)·;, 
07 03910 

.... '"-1' Ui IJ ..:. ':I L 

07 03912 
(!? 039 1 3 
iJ / 0 3 914 
n-;- ..,...,9 1o= 
• • •j .;, ._ : 

f;? .03916 

07 039 17 
FG 07 03918 

PD 

V2 

V2 

f"G 

. ~ ' . ' •J ( 

07 
(: -) 

iJ ' 
0? 

07 

07 

0 7 

07 
('7 
07 
0 7 
07 

0 7 
( • 7 
~ ( 

G7 
0 7 
C? 
"7 

03919 
039 20 
0 ~:921 
0 .... 9-::l'\ .J L. C~ 

0 3 92 3 
03924 

03925 

0 3 926 

03 92 7 

0 3 9 2 :j 
0 ?0':, ·:> 

o,.J ./ '- •• • 

03930 
0393 1 
03932 

03933 
0393.·1; 
0 393 5 
0 391 6 
03 937 
0 39·3 8 

. ·--. 



• 
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E.2 VORTEX LIS~ING 

t;u4762 
00 47 6~ 
0 04764 
C 0 476~ 

1)0 4 766 
00'l767 
0 04770 
0 ~4771 
~ 04? ... '=' ...... • ( L. 

"0 4~ "7? v , , .... 

'
1 0 4 7 7 4 ~· ' , 
ll0477:5 
0 04776 
004777 
U05000 
00~001 

005002 
0 0500 3 
0 0:5 0 04 
0 0500~ 
OO:i006 
0 0:5007 
C05010 
~' 0 5011 . 
005012 
00501 3 
005014 
O'J5015 
0 0 5 0 16 
00 501 7 
005 C20 
005021 
00502 2 
0 0502 3 
G0 5 0 2 4 
00502 5 
U0502 4 
"0"'0'"' .. '·' ...J c. ( 
005030 
005031 

.. -j 0 32 
l 0 33 

5 034 

00503:5 
005()36 

005037 
0 05 04 0 

005 041 
0 050 42 
-~ r, .. 0 4 ,.., 
•J v - 1 ~ 

C3 5 C4 4 
0 0!50 4 :5 
00 :5 0 46 

0 050 4 7 
00 5 0 5 0 
00:30 5 1 
0 0 5 0 5 2 
"o =- n .. ""' '-' ...; v '.J .;, 

0 05 0~ 4 
0 0505 5 
(10:0 0:5 6 
o o:; o~ 7 
00:5 0 60 
00~061 
1) (1'50 6 2 
•J 1J5 '"! 63 
0 0 ~ 0 6~ 
00 ~ 06 3 
oo:;o6e. 
o o :_~ oe.7 
D0:0 0 70 
0 05 0 71 
o::: ~ o 72 
.,, .. n7'"' 

:;,) '· .j 

'3074 
"' n .. .. 
·-· '· I' ._. 

0 24142 
0 16i64 
0550 00 
0 2 6016 
034136 

~ 393 9 
A 3~4 0 
A 39 41 
A 3942 

0 1 6 1~1 
0551 :51 
006 5 05 

1 2 04 7 1 
006~0 ::5 
00 :5 73~ 
00::5021 
:J06::iO:i 

A 

A 
A 
A 
R 
A 
A 
R 
A 
A 

00 ~ 73::; R 
00611:0 A 
000176 A 
0 0 6:5 0 ~ .A 
00:573:0 
3 3411 7 
0 1601:5 
O ~:i Ol:i 
00650!i 
0 0:573:5 
0 3 411 2 
01600 0 

R 
A 
A 
A 
A 
R 
A 
A 

1 450 1 6. A 
006 14 0 A 
000127 A 
00 1 0 04 A 
00510 2 R 
006140 A 
00 0 01 2 A 
001002 A 
005 1 0 2 R 
04t. OOO A 
0 24076 A 
016 1 64 A 
140466 A 
001016 A 
0 05 035 R 
0 161 7 2 A 
001010 A 
00!5102 R 

U0 5 03:i 

00 ~ 101 
00 1 (1~6 

00 5(13 7 
0 0 50.01 
056014 

0 • 

036000 
0 1:5 000 
t 56 164 
00 4346 
0 01010 
C050 ~0 

105065 
01500 C 
0 0 514 4 
07600 0 
1404 6 5 
0 01(1 0 4 
00;:.36 4 
0010 l0 
0050 73 
00531 1 
~101010 
'J0 !5 0 7 ~ 
0 0 614 0 
'; 000 15 
00t 002 
005364 
0 3 615 1 
c 3 5 0 0 4 
;) 1 5000 
n C" , ..... ..., 
• ·-• ~ L C' f' 

0050 0 1 
056 1 72 
036164 

R 

A 
A 

R 
A 
A 

A 
A 
A 
A 
A 
R 

A 
A 
A 
:=. 
A 

.... 
" A 
R 
A 
A 
A 
A 
A 
A 

3943 
3945 
3946 
3947 
39 4 9 
39~0 
39:51 

33:5 2 
395 3 

3957 

3 '3 :5 S 
39!i 9 
3360 
3961 

3962 
39£2 
3 9 64 
396~ 

3966 

3 9 6 7 

396 8 

3969 
3 9 70 
3971 
3 972 
3973 

3974 
3975 

3976 
3977 
3978 
397 9 
3980 
3981 
3 9 82 
3 9 8 3 
3 9 8 4 
·:· q ~ s .. . ,., -
:::· 9 8 6 
3987 
3 9 8S 
398 9 
2 990 
::::9 91 
::::992 
39 93 
3'39 4 
3995 
3 9 9 G 

399 8 
3 999 
40 ~0 

400 1 
4002 

4 00 3 

4 00 4 
4 0 0~ 

4 :)06 

4 'JO ? 

4 (108 
4 009 
4 01 ~ 

4 0 1 1 
<l 0 1 2 
401 3 
4 0 14 

. . .. 

"' ... R.- ... ,.. 
"~ c.f'lt. r PR CGRAM P AGE 54 LI STIN G PA GE < 

LnB RB ~ ~ P OIN T B AT VSR E RR DATA BLOCK 
LDA TEM P tB RE ~ O A n OP 
STA o, x PU S H OP ONTO VSRER R STACK 
LDB RNRB tB PO I NT E AT VSFORT I O DATR BLIJC K 
LD X RBEE PO I NT X AT VS RERR DAT A BLO CK 

~······~~~·····*~~· ············~~ ~ · · · .. ·· ~· ··~·· Y.~~~·· ~· .. ~ • MOV E AD~RESSE S FROM NO N- REE NT RANT MOD UL E TO REENT RA NT ~ 

········ ~·~· ···~·~ ~ ····*····· .. ··· ~ ······ ·· ····· ~··· ····· ~ LDA RETURN,B 
STA RE: TURtl,X 
JS R TB Kt X 

ADD 
JSR 

TEA 
JS R 

t"'DDI 

TE K tX 

" '(. " 1 I I -

MO VE 
TE S T 

CALL St: Q A!tD RES S 
RET URN AD DRE SS IN B A C :< G ~ 0 iJ N D 

TE ST PARAM ET ER L I S T IN BACKG ROUND 

TE ST 1 S T WD~ D OF D ~ T ~ BLOCK I N BACKGR ND 

V2 

.J •,; R "T t't t' \; , ........ ,, .. TE .~ T .,;, . LAST WO Rn OF ~A TA BLO CK I tl' B A C K G R tl D 

L DX 
LD~ 
..-'!'A 
~ i • 

R EE E 
A N I-· ::IJ ~ B 
Ar'l PC J,X 
r 2K, X 

MOVE NOM - REEN TRANT 
TE S ! NON-RE ENTR ANT 

? OP /JU r1 P 
POP/J Ut1P 

AD DRESS 
, ~ R . J ..;;. f I ti BACKGROUND 

V 1 I 1 
RBE4 

LDX 
Ll1A 
....... T'!I 
~UJ:; 

SUBI 

JAN 

SUB I 

JAP 

rr:R 
LD B 
i . D A 
S UB 
JANZ 

LDA 
JAZ 

corn 
E QU 
Jf' C' 
C !1E 
INC R 
DATA 

HUCt CON T 

'.,' 0 P S T K - E R S E 

· · RBE S! 8 

ST KS Z 

O F' ~ TKP ,B 
I<B F. 2 
TS NP tB 
( ... "'' F ·•· " . 
RB £. 4 

. ~t~L ,B 
~ B ~:;:a o 

ViJ :.< TE X-2 
M A~ , './SST3 

1 
o"I 1•) Q6 
\.! ,L ' 

P OI NT X AT REENTRAN T BL OCK 

COM P ARE WIT H BOT TOM OF S TA CK 

E R RO R ~ PRO lECT ION I 

ER Rr R/ PRO TECT I ON / 

POr VS FDRTI O S TACK 
POINT B AT VZR [ RR DATA B L O ~ K 
RE LO AD OP 

IS OP PARAM ETER XF ER 1 

" E" t ...... . 

£>( IT 

SET 
SET 

r ['!' 
U I 

I F 

EXEC 
AL DC 

XFE R E N AE U . 
I U.E:::. i-:L OP 

ST ATE 
EN : r: v 

... 0 '·' N 1 I i I 
-:· , Ar; 
I - .J 

,... ' " G ,.. L.. """ 

·······~~······ ~ -~~~-~···~~··~- ~ -- ~-~ ** **
~ REENTR AI-:T MOD t · :.. ~ CALL ED BY DI RECT J UHP ~ 

··~····~·~····· ~ ~ ~·*· ~·~**~--~ ~ ~ ~-~····*~ % 
V $ RER1 E QU "' 

T '7A .... .... 
s rA 

... ,., •••• :«~Y-1! 

~ T E S T DP * 
··~···•:.. * •• 

RBE 15 

RB E 2~ 

RBE 30 

: .• D X 
LDA 
ST A 
I -f' ~o 1'\ 
'- -->" ""' 

t ~-~ 7 -. . ·-

~- OP J 

.,. 1 .•. 

.;;, 0 0 

DAR 
I I'_~ -· -, '-

SUB I 

JAP 

LDX 
!..DX 
LD A 
S TA 
TZA 
S TA 
. "v L.. J_t ~~ 

OF'S TKP, If 
0 ' ~< 
'; EM F' ,B 
(, 

:;"! .S F.\5 

,... \ J 
.... : 1 .... 

..... ._a 
L- i ~. 
!"' t_, .. .. , ... q. 

......... .... .. 
R £.• t_ , :, <J 

I • ' • C ·~ 0 :.: .: .·c. ~. 

R rH.: .JTE-RBE JT-1 

F.·E ~ fJ RN,B 
•.t ~ X 
... . v 
\,: • , I 

· ·"'·T B \."1 J. ' 

XFFI. ,E 
' r· .... ,~ , 
! . • I • , ' D 

RE ~E T ALO C ENTRY F LAG 

GET DP IN ~. 
SA'v' E 

I S OP REf U ~ N ADD RE SS 

. ' E . 'I o.! • RETUk:N 

RE LOAD OF' 
PO ;:" ; TAC K 

ER RQR 4/IL t .. EG~ L DP / 

NO UNIT R ~~ ~C IA T £ t ~i iTH TE RMI NATE 

NO Ut:IT A S ~ O C IATED LIJT H p ~t! AM XFER 

E R R Q "' 4 t' I '- ! . E •.3 .:1 L. 0 P / 

PO I Ii T X AT F Or TRA N IJ NIT N U ~ BE ~ 
GE r I:'!JR TR A t-1 :_· :--i I T ll U r·: t:E R 
~T " '"· >· ,:) • .I I"" . 

DI ;, ABLE 
LO A:J r. ;-· 

P A !=: A tt~ C: T E R ;~ F [ ~~ 

AS J UMP TAB I. E IND EI 

- • 0 ... . ... 

CALL 

't/2 

11 2 

FG 

I I ,.., 
Y<:. 

Y2 

FG 
' t ~ y ... 

V2 
V2 
V 2 
J. I .- , ... .:: 

FG 

J I ,...., 
y c. 
V 2 

t ' .-. 
Y O:. 

F G 
.... ,.. 
r :.;, 

FG 
F G 

. ' ... Y O:. 

V2 
CA L L 

V2 

I ' ""• YC. 

0 7 
07 
07 
() 7 
07 ,, .., 
·-· .. 
07 
0 7 
07 
n 7 
U? 

(I'? - ~ 

·' ,~ ' J 

(1 7 
• 0 

n • ., 
~· t ' 

_.,.., 
v I 

i• 7 , . < 

·' 7 •' 
n7 
• 0 

0 ? 

07 
"L -; 

0 < 
.... _, 
v , . 
I) ;. 0 

0 7 

07 

0 7 

.·, 7 
u ' 
0 7 
0 7 
ij ;:' 
,j ; 

(• 7 ••• 
n-
t) 0 

.-, ? 
•,1 ,. 

f'l . ~ 
..1 •' 

0 ? 
(1 ? 
~ , 
(: ,7 
,-, .. 7 . .. 
-; ., 
• 0 0 ,, -, 
' I .' 

, , ? 

•. . ·' . .- (' 
.. ~ 
' ' r' 

I ' -
• • 0 

r• ' ' .. 

.... ., .. · ' 
I • 4' .. · ( 

~ 

I) / ... _, 
:_a I . ., 

- 0 ,. 

.-. -, 
v 0 

. . 
.. 0 

' .: . ' 

1 , • 
·~ ,. . .. 
o 1 . 

" I 

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

, ... ~ 
v ,. 

:) ? 

0? 

(I ~ 
· - 0 

1 ! .., ... ,· 
.. , 7 
.,..1 • .. -'J • , 

(i 7 

f' 7 J • 

1-, ~ J .. 
·, . ., 
• f 

03939 
0 3 9 4 t; 
0 :39 41 
0 ":.• Q .... ·;) ..... ... ..., ... 
(I ·":> 9 4 ~· 

o,J '· • 

O?C., 4 7 ·-· .. . 

0 -:-.o c;: ::-
·-' ..,. , ,.1 ... 

( • .... ~ c ... 
J -=· ... ..... .... 

1"1 ..., t,:, r C• 
.... ..J - · .,J ·-· 

0 ';. Cl I; ·-:. 
._. -"' ._1 • 

0 .-, qr ··· .._, ... C• '.1 

(:3'3 6 1 

0 ·:· .:, 6 c. 
' ..... •7 '-1 

0 ·';l 9 6 •:) .... - ..... 

•• , ":• •J 7 ·:. 
1, · - · ::' i .._ 

0 ..... .-. -:" .-. ·=· ~ ... .:;. 

1
-J .-•• -...... ··, 

.,;.. J- C • •. · 

t· .-, .:, C• .:. 
.._ • ._. ;ii' ·- · - · 

( I .- •• -. 0 ·, •• -

'J ._, 7 .;:. •:· ,, .. , .::, •:) ·:. 
v .. . ... ._ • . 
(' ·::· -~ ·=· ·=· .; ...... •' ._. • .. 
1-, : · .-. ·==· •.. - . ... ::;. ·-· . 

r, ... , .-, .-. .. 
l-' .: .. ::. / :·· .... -... -. . . ·" 
(.I .._-:o :~ -· '-~ 

O .... t"' .. . c: 
.) .:.. ~ : ·-· . .- .. . . 
(I .._-.!. ':J ._. b 

.... "=: Q •7j :-~ v - J , . ' 

f • .- ,-, r . -
' - . • 1 • . ... ....- . . 

,., <1 u·· " .. , ,J I' ,_. ... 

(•' ("! •"• " 
' " '""i -· v t. 

"l ~ .... (f ·: : • -t•.· ·- · 

" 4 r. ,·, -, 
OJ \..' t· - · 

!) 4(! !) ~ 

(! 4 0 0 ::: 

(I A .- • • - . ? ·. . ... ·-· ·-· . 

l
"oA o'o ro•\ 
) ., '._; .: ~ 

' A l • .. 
.J '-: : l ·' 
It ·' ,., ' I • r ..., J. 

n .. . , ....... 
• ..... ;_ J. .:.. 

Q ~- f ! ! '7: 
• • .,. 4 · - · 
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£.2 VORT£~ LISTIHG Y$RERF PROGRAM PAG£ LISTING PAGE < 

IFF 
GOTD 
IF'T 
OME 

NUC 
M't'2ttUC 
VI I 
MAP•YtSTO 

FG 
F'G 
FG 

00 5076 006035 A 
0 030 7 7 005100 R 

401:5 
~016 
4017 
401S 
4019 
4020 

NV2ttUC CON T 
LDX E RBEJT-CTRVtX 

NUC 

SET EXEC STATE TD 00 

GET PROCESSOR ADDRESS 

V2 
FG 

· V2 
. 

0 7 0 4 0 15' 
0 7 0 4 016 
(I 7 0 4 0 1 7 
0 7 040U:: 
0 7 0 4'0 1 9 
0 7 0 4 020 

. .. 

00:5100 006705 A 
005101 000000 ~ 

~021 
4022 
4023 
4024 
40 2 ~ 
40 2 6 

~027 
4028 
4023 
4030 
40 31 
4 03 2 
40 3 3 

IFF 
GOTO 
IFT 
DMF: 

NV~NUC COtH 
I JM P 

N\o' 2NUC 
V I I 
MAPtVSST3 

o. x 

~-······~··········· • PROTECTION ERROR • 

·········-·-········ IFF' NUC 
GCTD NUC1 
IF'T. VII 
GOTO VIIl 

SET EXEC STATE TO NN 

EXIT TO PROCESSOR 

. . 

• 

. . 

FG 
F"G 
FG 

V2 
F'G 

f'G 
FG 
FG 
FG 

0 7 .0 40 2 1. 
07 0 402 2 
0 7 04023 
0 7 0 4 '0 24 
07 ·04025 
07 04026 

005102 005001 A 4 03 4 
00~ 103 001000 A 4 03~ 
00~ 104 00:17~:5 R 

RBE90 TZA 
JMP 1 BK FORCE TBI< ER~OR 

07 04027 
C? 0402 8 
0 7 04029 
07 04030 
07 04031 
07 04032 
0 7 0 4 0' 3 3 
(! ;:' 0 4034 
0 7 04035 

00:51 0:1 
00 ~106 
0 05107 
0 05110 
0 05111 
0 0:51 1 2 
0 05 11 3 
00 5114 
00 5115 
005116 
005 117 
005 120 
005121 
005122 
005123 

006062 
004622 
003123 
0 03123 
003123 
004400 
004400 
000163 
00016 3 
002730 
002730 
0036!55 
003655 
004513 
004513 
005124 

. ' 

40 3 6 VII l CONT FG 07 
40 37 NU C l CDNT FG 0 7 

4 0 3 8 -~·····~~-········· ~ 7 4039 • EXIT JUM P TAB I. E • 0 7 

4040 ·~·····~·········~Y. 0 7 R 4041 RB EJ T PZE TRM TE ~MI NATE 07 
R 40 42 PZE PXF PAR~METER XfER V2 0 7 
R 4043 PZE PA X BACKSPACE 07 
R 40 44 PZE PAX UR HE EOF" 0 7 
R 404~ PZE PA X · RE WIND 0 7 
R 4046 PZE: PRI-l · RE AD ' 0 7 
R 4 0 4 7 '· · P 2 E ·· ·· P R 1-l 1-1 R I 1 E 0 7 
R 4 04S PZE CLS CLO SE RMD FILE 07 
R 4049 PZE CLS . CLO S E RMD FILE : 07 
R 4050 PZE DP~I OPE N RMD FI LE 0? 
R 4051 PlE: OPN OP r.:N RMD FILE C7 
~ 4052 . PZE PRD DE CODE PD. ::•7 
R ~·0:53 PZE F'RD EN CO IJE PD 07 
R 4054 PZE PRX READ - DIRECT ACCESS 0? 
R 4055 PZ~ PR X URITE - DIRECT ACCfSS 0 7 
R 4056 RB~JTE EQU ~ '• , Y2 0 7 

4057 IFT V I~ FG 0 7 
4 0 ~8 GOTO VII1 F"G 07 
4 059 IFF ~ UC F G 07 
4 0 60 GOTO NUCl : FG 07 

005124 006340 R 4 0 61 RBEB DAT A E A~ E V2 07 

1)0:5125 
005126 
005127 
005 130 

0160:52 
005311 
001002 
005132 

4 0 62 NU C1 CDNT t G 07 •. 4 0 6 3 \1111 CO NT ··· F'G 0? 
4 0 64 EJ EC J 7 

4 0 6~ ·······~~······-~··············~--~~····~~-·······~·-·················· 0 7 4 (' 66 ll! • 0? 
4 0 6 7 • · R E P F.: A T C H A R A C T E R I I 0 < R C H > If. 07 
4 0 68 • • 07 
4 069 ll FUMCTiaN: TO REPE -T A CHARACTER l i D DP ERri TION N TIMES ~ 07 
4 070 . • ;,17 
4 07 1 IE ENTR'(: r: DUfH - N IE 07 
4 072 • BCH AR.:: CHARACTER TO BE OUT PUT IE ':'17 
4 0 73 ~ ~ 01 
4 0 74 IE EXIT : NO SPECI Al_ CONDITIONS • 07 
4 U 7 5 ll! * IJ ; 

4 0 76 ··~······················Y.·····~·······~··············~~··········~···· 0 7 A 4 0 78 RCH LDA CDUN T,B 07 
A 4 t 79 D A"?. DE CREt1EtH :: OUNT 'J i' 
A 4 0 3 0 J AP gc~? · FG 07 
R 

04036 
0 4 037 
0 4 038 
0 4 039 
0 4 0 40 
040 41 
0404 2 
0 4'0 4 3 
0 4044 
0 4'0 4 5 

·04046 
04047 
04048 
04049 
040'50 
0405 1 
04052 
04053 
0 40 54 
04055 
0405E. 
04 0 57 
04058 
0405'3 
o 40 6e 
. .,4.6" 1 ., u . 
0 4 0 6 ~·· 
0 4 068 
D4 0S4 
0 4 065 
0 406 6 
0406::' 
04068 
0 4 069 
0 4 07 0 
04071 
0 4 072 
0407 3 
C407 4 
04 0 75 
04076 
0 407 :::: 
(; 40 79 
0408(1 

4081 POPJ EXI T JF CO:...ir1T .LE'. 0 r G o7 04081 
005131 
005132 
005133 
00513 4 
:J 0513~ 
005136 
0 0513 7 

105065 A 
05605 2 A 4082 
01 6 021 A 4083 
14600 2 A 4 08 4 
oo74o o A 4 :~· ss 
003 010 A 4 08 6 
00 1626 R 

4 087 
:JO ~l40 0161~~ A 
00 5141 006411 A 
005142 005l::i5 R 

RC H2 STA 
LDA 
SUB 
ROF 
.. , A -. 
.·\ ~:.. 

TSAB 

COIJNT,B 
f::S:C P.•B 
;:B S CBtB 

SDF 

4 0 88 ••••••••• 
4 C83 • I NP UT • 
4 (.; 90 •• ~.. ...... . 

00 5143 00 1001 A 4 C9 1 
00:5144 005 151 R 

JCF R CH:S 

··~·····~···················· ~ INPUTT ING FRC rl ~Q N-B U f ~ER • 

··~····~~·········*·~···· ~ ··· 

SET OVFL IF BUFFER SCB . 

• . 

4 8 9 2 
4 ~ · 93 
4 l) 91 
4 0 95 PUSH J I CC INP UT CHPRACTER 

00514~ 105025 A 
005146 001623 R 
0051 47 001000 A 4 r. 96 JNP LOOP TILL DOt!( 

' 

FG 0 ? 04082 
04083 
04Q84 
04 0 8 5 
0403(, 

V2 
Y2 

0 1 
U? 
J7 
" -· v/ 

¥2 (,;.' 04 08? 

07 040 88 
07 0 4 089 
07 0 4 0 '?::0 

V 2 Gi' 04091 

V2 

f\ ., . ( .. , -~ ,, 
07 
07 

0 4 (: <1 ? 
04 0 9 3 
040 9 4 
040 '3 5 

-.. 
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E. 2 VORTE~ LIS T ING . . VtR ERF P R 0 Li R A 11 P A G E LISTiti G PA GE < 927) 

00 ~1~ 0 O O~l Z~ R 

0 0~1~ 1 
00 ~ 1 52 
00 5 153 
00 5154 

1 0 ~ 02 ~ A 
000 1 0 1 R 
00 1 000 A 
0 0 :5 125 R 

4097 
4 0 9 8 
4 099 
41 00 

41 0 1 

·······~········ ~········ • INPUT TING FRO M BUFfER • 
llliW.liWllllll.liW.!I!.ll li MMll*•••••• 
RCH5 PU S HJ S BC 

J~ P RCH 

4102 • •••••••• 1'-
4 103 !I! OUT P Ur ll 
4104 !l!lf.lf.ll )!( li!I! !I! Mlf. 

INPUT CH ARACTER FROM &UFFER V2 

LOOP T I LL DONE 

- -, 
tf I 

0 7 
..... ..., 
·~• I 

(:7 

l·, ? 
• I 

04097 
04098 
04099 
04100 

0410 1 

00 ~ 1 5~ 00 1001 A 410~ RCH l O JOF 
005l::l6 0 0:5 1G3 R 

RCH 15 V2 

~1 7 041 0 2 
·) ? 04 1 0 3 
0 7 04104 
07 0 41 0 5 

00 ~1:5 7 
00 ~160 
00 ~1 6 1 
OO :i162 

00~ 16 3 
00:5 1 6 4 
00:5 16~ 
00~ 1 6 6 

r.o ~ 167 
~: 0 '51 7 0 
..: 0 :5 17 1 
00:51 72 
~ 0~173 

00 517 4 
~: 0 ~ 1 7 ~ 
005 176 
005177 
00 5200 
005201 
00520 2 

C' 0:32 0 3 
0 05204 
(I () :5 2 0 :5 
UG :5206 

1 0 :502:5 A 
003320 R 
00 1 000 A 
00:':512:5 R 

1 0'!502 :5 A 
00 2 4 ~ 2 R 
001 00 0 A 
00:51 2 ~ R 

41 06 
4 107 
4 108 
41 09 

4 1 1 0 

4 1 1 1 
4 11 2 
4113 
4114 

411~ 

lf. · · ·~-~-- ~ ·~·~- ~~~ lf.····· 
• OUT P UT TO NO N-BUFF ER • 
~lf.····-~~ ~ lf.-·lf.· ~ · ~······ 

PUSHJ PCH 

JMP 

lf. ·Y.~·· .. ·~ -~ ...... ~ .. .. ~ .. .. 
• OUT P UT TO ! UFrE ~ • 
··~······ *~ ···· ·~· ·· 
R CH l~ PU SH J nc B 

J 1'1 p RCH 

PUT CH AR ACTER V2 

LOOP TILL D:J NE 

OUTPUT CHARA CTE R TD BU FFE R vc. 

L OOF' T I LL DONE 

07 
n :; - . 
117 ... . .· 

,., 7 
v ' ,, ...., 
•J ,· ,., ..., 
·-· I' 

07 

07 

411 6 EJEC 0? 

4 11 7 ·~ ~ ···· · ········~--~··· .. ················ · · ~· ·· · ·· ·~Y. ··~ .. ~~ ···· · ·· ··~ · ·· · 07 41 18 • ~ 07 
4 1 19 • R E C Y C L E L 0 G I C A L E U F F E R ( R C L ) ~ J 7 
. 120 • ~ 0 1 
4 12 1 • FUNCTI QN: TO ~~ Y E F OR WARD TO NEX T LOG I CRL RECORD ~ 07 
4 122 ~ • J 7 
4 12 3 .. ENTRY : LR WC = COU NT OF WO RD S ~ EMA IN!NG I Ii LOGICAL RECORD * 0 7 
41 24 • . ~ 07 
41 2~ • EX I T : LRWC = LRSZ ~ C7 
4 126 ~ ~ 07 
41 27 ~• • •••••• • •lf.•••~~• lf. ••••••••••~•~• .. ~w•~ ••~ • ~• • ~·~ ~ ~• • • ••• ••~ •• • • ~•lf.* • ••~ 0 7 
41 29 RC L TR~B RWFL , LF ,R CL.5 LCGICA L F ILE ? V2 ''·' 

016 1 ~4 A 
0 064 4 1 A 
00 51 7 4 R 
00641)0 A 41 30 
005201 ~ 

• 

BT 
' 

C:S: ET +R ~l , RCL 1 0 YE ~ . R t-1 D ? D . 1 
. . . 
:' / ' 

0 0 50 0 1 A 
0 :5 6123 A 
0 ~ 6144 A 
O O ltiOO A 
005210 
006 4 ,~ 4 

0 0 5210 

R 
(::I 

R 

4131 

4132 
41 3 3 

RCL :5 

4 134 RCL l O 

ZAB 

STA 
J MP 

::.n 

LRWC 

P lHJC , B 
RCL15 

NO. FOR CE j;: U ': 'r' Clf 

CLEAR WORD :aUNT S 

'• 

TERMINATE LOGICAL R,D ? 

. ' .-. •/ c. 

D • 1 

D. 1 

.-. ~ . . ' . . . ., 
t.t ... 

t
. -, 
' : 

0410(, 
0 41 07 
04108 
04109 

0 4110 

c 4 1 1 1 
f • dt f •:> 'J .,. ,1. '-

c 4 1 1 3 
0 4 1 1 4 

0 4 1 1 ~: 

0 4 116 
0 4 1 1 7 
0 4 1 1 :3 
0 411 ;; 
0 412 0 
0 4121 
04 1 2 2 
r. 4 1 ·::> -;, v ~ .... 

0 4 1 2 4 
0412 0:.: 
0 41 2f. 
0412 7 

•' .. A 1 ~, I ·-· ... .;. , 

1•4 "'0:. ;.• !J .L ,_, -

1-. .... 1 ... ,., ·:
.1 - r -.J .J 

1)413 ~ 

4 135 TNZA B YES. END o~ LOGICAL RECORD ' "'J j ,-, -:' ,·, 4 i "j I:" .c . _ ' •.' •·· .. · ·-' 
016123 A 
00101t. A 
OO. :i2 10 
0 4 6 1 21 

R 
~ 4 136 

4 137 
IN R 
?O P J 

:...R ECNO , B YES . 
EXIT 

B U t•lP :....o::-; r cAL RECO RD D • i. 
FG 

·- ,.. .... .. ,) ,. 
._- .· i ) ~ .&. ,_, ·=· 
·' -.. . - .. r · 4 1 "j-:" ,J .& ....J o 

00 ::5207 1 0 ::506~ A 

') 05210 
0052 11 
(' ,152 1 2 
005 213 
00!3 2 14 
C05215 
1"\l""'t:' ":,'l l"' .., I..• ...., L t:'• 

"0"''"' 1 '., 1.) . ,J c. l 
~,._rr..., ~ ~ 

v ...J.:. ~ u 

10502~ A 
0011 03 R 
0 16123 A 
0 0 5 1 1 1 A 
14 6122 A 
ootoo4 n 
00~ 167 R 
0 4 6123 A 
, .. ,.. ·'4 "' 1.,1 .... 0 J,. ... 1'"1 

0 1 60 2 ~ A 
A 
A 

!J 522 4 1 0 ~06~ A 

4 13S R CL1 :5 

4139 
4 1 40 
4141 
4142 

4 1 43 
4 14 4 
4145 

41 4 6 

P:.JSHJ 

LUA 

INR 
HlR 
:D AB 

PGP . ..J 

41 4 i' E J ~C 

L R ~~ C , B 

I n <:" ..,. ~ 
'-"· ._,.L ,i:.• 

PCL 

ST'-P THRU LOG~CAL BU FFER 

LOC P T I L.L ~~G I CAL BO UNDAR Y 

RESTO RE WORD COUNT S 

ANt EUF F: R P~INTER 

D . 1 f. - G4 1 3.3 

D . 1 

FG 

,. -
:) ., . 
.... -:. .· 

.. - . 
. .., 

) / 

' . --:> ' . 

r , ·:;o . . / 

.' ~ . ' 
~. .· 

'' 41 '"' .•J .. ,;; :. 
0414 1) 
!j 4 1 4 t 
l
·'i ... 1 ,. :I 
~ .,.1' J ~T J .-

~Jt11 ·· ·· .. · • I 4 ~t ..,,, 

t"' "' 1 4 ' IJ "+ J. "r 
r• ,,.. 1 ,. a::. 
u ., ... .,. •• 

ro •t• ·· •J ..... .... .. 

( ! 4 1 •4 ~· 
- · .&. • 

4148 ········ ~~ y····~ ~ ~ : ···· · ······ ~~ - ~ ~ · ~~·· ~ · ~ ~*··~~~~ - -~- ~ ~-~ -· -···~~··* ~ 
,... ., 
·-· : 

•... .. • 4 , .. 
.' ~ L •: · 

4 14'3 ll< 

4 150 II! 
4151 ll! 

R E C Y C :. E P H ''I'S C A • H ;_ BUF FE: R 

4 152 !':' r- UiiC T tO ri : TO ~ECY LE A PHYSICAL ~ il Ff E R 
4153 !IIi 

4 154 lf. ENT RY : 
4 1 55 ll! 

4156 "' 
4 157 * 
4~58 'IE 

P ES 2 
APBF 
If~ == 
P O c 

4~5 9 ~ EXIT : I ~ = 
4160 )f. 

2 PHYS I CAL EUF I"ER SI 2 E IN waR DS 
= ?HYS I CAL BUFFER ~ · A RT ADV ~~S S 
1 1F' I Iii T I ALI·Z niG 
1 Ir BUFFE R MU S T BF POS TED 

1 

( R C P ) 

w; • ·~ 

~: ·-· ~· 

~ 
:t~ f! '? . . .... : 

' : n 7 - . 
~:. .-, ~ "' :. . .··' 

* v 2 Jlo: 
u ·=· ~ y'-:t": 

~ 

·\; 2 1i: 

v ~· ~ 

,-, , .., .. 
•' ; 7 . ' 

""\ • • 1 A , •• , ._! .,. l ... =' 
.~. .. .. - ... 
U o:.t.t :J • ... 
.... -i 1 1', ·~ 
iJ '·I· .;. .. J '
(': -~~C · • 
,J '1· .L ,.J L . 

:; 4 ~ "') ·71 
.... .... ... .J 

-... -....... ··- ------------ ---- --- -- ----- -~-- ----------------- ---· .. ·-·· ··- -- -- .. -~-- ---- ·--- - - ·· ~·-------· --· ,-----------·· --- --· --
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E.2 YORTEX LISTING YtRERF. PROGRAM PAGE 57 LISTING PAG£ < 9e8 ) 

4161 • BUF'F'ER POSTED IF' PD SET ~ V211! 07 04161 
4162 • JID SUPPRESS~D Y211! 07 04162 
4163 • . . V2• 07 04163 
41 64 • IN · ~ b V2* 07 04164 
416' • V2• 07 0 4165 
4166 • · PB~C · = · PBSZ · v2• 07 04166 
4167 • BUFFER CLEARED BEFORE NCN - RMD READ va• .07 0 41 67 
4 1 6 8 • II! 0 7 .o 4 1 6 8 
4169 ~•~•••••••••••••~~•••••••••••••••••••••••••••••,•••w••••••••••••••••••~ 07 0 4169 

oo~ee~ R 4171 Rc,. .. EQU .. ... ·' ·· · ' v2 o7 0 4 171 
4172 TRA B RUFL•IN,RCP~ INITIALIZING 7 V2 07 04172 

0 0522~ 0161~4 A 
0 0:5226 006446 ·A 
005227 BIY5241 R 
0 05230 006442 A 4173 
0 05231 805235 R 

4174 
00~2~2 105025 A 
00:5233 00 4~ 33 R 
00 :5234 0161:54 A 417~ 
00 :5235 0064:51 A 4176 RCP3 
nvo -.zJ• 00 .. 26"' "' - <> "" .:> 1". 

005237 001000 A 41 77 
0 05240 005306 ~ 

41 78 RCP~ 
0 0 :5 2 4 .1 0 1 6 1 4 3 A 
0 0:5242 0:56144 A 
00 5243 016027 A 4179 
C0:52 44 14602:5 A 4180 
00524:5 00:5311 A 4181 
00:5 246 126020 A 4182 
00:5247 0~~027 A 4 1 83 

00 :52~0 016020 A 
Ou:52:5 1 00:5311 A 
00:5!:5 2 O:S602:S A 

00:52 :53 0161,4 A 
0052:54 006411 A 

4 1 84 

4 18~ 

0 0 5 2:5:5 0 O:S30 1 R 
00~ 2 ~6 006442 A 41S6 
00 52:57 00:52&3 R 

. 
00 :5260 105025 A 
00~2 61 004533 R 
005262 0 16t54 A 

4187 

BT 

PUSHJ 

LDR 
liT 

JMP 

LD A 
SUB 
DAR 
ADl) 
STA 
DAl3! 

TSAB 

BT 

PUSHJ 

ARST+PD,RCP3 

PSI 

. 
• 

YES. AHY UNPOSTED DATA 7 

YE~. POST BUFFER 

• RWFL•I RESTORE fL AG ~ORD 
~RST+~R,RCP1~ READ ? 

RCP25 NO. ~RITE 

ALBf"•l 
~FWPT'B 

APBF"•B 
ALBF'•B 
AP BF"!BFWPT 

RWrL•&.IR.RCP20 

Ar; S T+PO,RCPl~ 

PSB 
' . • 

RELO AD PHYSICAL ~ORD COUNT 

UPDATE ADDRESS Or LOGICAL BUrrER 
INITIALIZE BUF'F'ER POINTER 

READ ? 
I 

YES. ANY UNPOSTED DATA 7 

YES. POST £UF"FER 

LDA RW FL,B RESTO RE F'L AS ~CRD 4188 
41 S9 
4190 
4191 
419 2 

·······~~--~···~·~·············· 

00 ~263 0 0640 0 A 
'.'1 0 5264 005 30 1 R 

0 0 5 265 016167 
005266 0 01010 
005267 005301 
005270 0360 10 

4193 
A . 
A 
R 
A 

00 5271 01 6 123 A 
00 5272 056034 A 

C05 2 73 015000 A 
00527 4 0 5 6 1 23 A 

;:: 05275 105C25 A 
0 o 5 2.7 6 0 0 0 1 2 7 R 

00521'7 016034 A 
'J05300 056123 A 

. 
4194 
419:5 

4196 

419 7 

4199 

• CLEAR B U ~F"ER DH NON - RMD READ * 
~·*••••••**•···~*·~············· RCP1~ BT ASET +RM,RCP20 RMD ? 

. TZAB 
.~ 

.. 
LilX 
i1 rJ'v' B A B 

L'N IT • RCP20 

ADrCB, B . 
LRW:-; 1 SAVE+2 

NO. DONT CLEAR IF" L=O 

SAVE LRWC 

• 

t1DVXAB OtLR IJ C SET LOGIC AL ~DRD COUNT ·= FCB CO ) 

PUSHJ CLB CLEAR BUFFER 

RESTORE LRWC 

4199 •••••••••••••••••••••••••••••• 
4200 • READ/WRITE PHYSICAL RECCRD • 
4201 -~ ~ ·····-·······~ · *· ···· ·~ ~~··· 42 02 RCP20 PUSH J ~PB RE fR ESH PH YS I CAL BUFFER 

00530 1 10 :302 5 A 
IJ0~302 005564 R 

0 0:5303 
00 5 304 
00530 :5 
005306 
00 5307 
0053 10 
00 5311 
005312 
005313 
00 ~314 
0053 1~ 
005316 
005317 

016 1::i4 A 
0 06451 A 
00:53 :57 R 
0064 41 A 
00 5 3 :5 0 R 
036010 A 
OOE-440 A 
005350 R 
110423 A 
0561~4 A 
01501'1· A 
1 10 437 A 
05!50 1 4· A 

4203 

42 0 4 RCP2:5 

420 5 
4 20 f> 

4 20 7 
4 2 08 
4 20 9 
4 21 0 
4 2 11 
4 2 12 

0 05320 01& 154 ~ 
0 05321 006443 A 
005322 ~05345 R 
0 05323 0 36016 A 4 21 3 

·~ . 

TRAB 

BT 

LDX 
BT 

ORA 
STA 
LDA 
ORA 
STA 
TRA B 

LDX 

RWFL,!.JR,RCP:50 

AR .') T+LF' , RC P40 

AD rC B,B 
A R ~ T +RM, R C P40 

PC !. 
~W FL rB 
1 2 , X 
f'P~S 
1 2 ~ X 
R<~FL• RB• RCP 35 

AP1 RE •B 

R~AD ? 

• ti C , W R I !' '·. • ~u ~ l t.; A L Fi I L E ? 

''I'ES . POINT >< •'H F' l. B 
RMD ? 

YES. SET PO ST F'L~G 

AL SO IN FCE <12) 
• 

IS RE~D BEFO RE WRITE ENABLED , 

YES. POIHT X ~ T V$FORTIC DA TA BLOCK 

07 04173 

V2 07 04174 

07 04175 
V2 07 0 4176 

07 0 417 7 

0 7 04178 

D.1 07 04179 
D.l 07 04180 
D.l 07 04181 
D.l 07 0418 2 
D.l 07 0418 3 
D. 1 07 04184 

V2 07 0 418 5 

C .1 07 04186 

V2 

112 
".12 
V2 

'v'2 

lj7 04187 

07 04 1 88 
07 0418':1 
0 7 0 41 9 (1 
07 04191 
07 0 41 92 

D. 1 07 041 93 

D.l 0? 0 4194 
07 04195 

;)7 04196 

1/2 0? 04 1 9? 

07 0 419 S ' 

V2 u7 0 41 99 
V2 07 04 200 
V2 U7 0 4201 
112 07 0 42 02 

\12 0 7 04202 

D. l 0 7 0 42 0 4 

Y2 07 04205 
D.1 07 04206 

D.1 07 0 4 207 
07 04208 
(17 0420'3 

VP 07 0 4 210 
07 04211 
: 1 ? 04212 

07 042 13 

. .... 



• 

E.2 YORTE~ LT.STIHG 

00:53~4 
00:532:5 
00~32£ 

00~327 
00~330 

015104 A 4214 
1:504:51 A 421:5 
0~~104 A 4216 

10:502~ A 
005~64 R 

4217 

LDA 
ANA 
STA 
PUSHJ 

VtRERF 

IOCOI1TtX 
"'Ro £.0 . ...... 

IOCOtH,>~ 
......... B :". r 

PROGRAM PAGE 58 LISTING PAGE < 

CLEAR WRITE BIT ZN V$10C COtiTROL l.JORD 

READ NEXT PHYSICAL RECORD 

929 ) 

V2 
U- .. 

; 

07 

0421 4 
04215 
04216 
04217 

4218 :S UTBBB PRECNO,PB~C,PRECNO RES TO RE PHYSICAL RECORD ~UMBER 07 0421::3 
005331 
00~332 
005333 
005334 
C053 35 
005336 
005337 
00 5340 
005341 
005342 
0053 43 
005344 
005345 

01614~ A 
146142 A 
056145 A 
03601€. A 
015106 A 
005311 A 
001004 A 
005342 R 
055106 A 
015104 !~ 

110431 A 
0:55104 A 
036010 · A 

-:::0:53 46 016145 A 
0053 47 0~~01~ A 

4219 
422 0 
4221 
4222 

4223 
4224 
4225 
4226 
4227 
4 ·~ -::> 0 ............ 

RCP35 

LDX 
LD A 
DAR 
JAN 

STA 
LDA 
ORA 
STA 
LDX 
MDVBAX 

ANR!!tB 
1 tH T·A T , X 

rnSTAT,X 
racorn.x 
..... ~- ..... 
t• . ~ ,., 

IDCONT,X 
ADFCB,B 
F'RCCtlD• 13 

POINT X AT VSFORTIO DATA BLOCK 
GET STATUS OF READ 

TEST FOR EQF 

CLEAR EOF FLAG ON READ BEFORE WRITE 

RESTORE WRITE BIT IN V$IOC CDiiTROL WORD 

UPDATE F'CB<l3 ) 

(1 7 
. -· ' I • I_• l 

07 
0 -.. .. 

07 
n7 .. . 
07 
0 ·-· . •' 
07 
.-, 7 

'
. . . ' 

0 4219 
04220 
04221 
04222 

0 4 ·:· ·:) ·:· '- t:- ·-· 

04224 
fl 4 ·=· ·=· C' 
• Lo. '- ·-· 

0 422 S 
0 4227 
... 4 ·~ ·::· ·;:· 
'·' r.... L- ·- · 

4229 RCP40 TSAB RPFLtiN,RCP50 EXIT ON INiTIALIZE D. 1 07 0 422 9 
,~: 0 53 50 
005 3~1 

0161:54 A 
00640€. A 

0053 :52 0053::i7 R 
J D5353 00640~ A 4230 
0053 ~4 005357 R 

ASET+SC,RCP:50 D. 1 

4231 

BT 

PUSHJ CLB C LE~R BUFFER AFTER WRITE II • '" 7 r, 4 -::• ..., t • J. •) ~ .... .._ .,, 

~0 ~3:5:5 
•J 0 5356 
00 :53:57 
') 0:5 360 
· · ·~"" .,"1 ••• <J .... ..,J fJ 

10~025 A 
000127 R 
0161~4 A 4232 RCP~O 
1:50446 A 4233 
l:i0447 A 4234 
0561:34 A 4235 

4236 

LDA 
ANA 
AtiA 
~HI 
PUPJ 

R~FL,B 
S:C R 
INR 
RWFLJB 

CL E~ R 
CLE~R 

EXIT 

(LEAR SUPPRESS F'L~G 
If'IIT I~~!ZE FLAG 

D. 1 
D. 1 
.... ~ ., ... 

FG 

('
.., 

' ' 
,..,..,. 
\.' ,· 
" ' '-' ... 
0? 

I) 4 -::. ,, ... , 
L- • . .J c. 

!) 423 3 
04 2 ~34 

.-. 4 ,..... ·~ r 
IJ C. .::, r:• 

!J05363 105065 r-: 

:)0 5364 
':: u536~ 
00536€· 
005367 
no e-:-"?o • ...J..., t 

00537 1 
005372 

C053 73 
005374 
:_; ()5375 
i) 0 5376 

0 -"""-;_1 :a .,j t' / 

or:'5 400 
,....., _"'0' ·.: ... ...J ""t ll 

!.)0:5<~02 
!)')5403 

EJ£C 
•••••••*~••••••~~~••w••••••••••••*•••••~~ .f.~••••~~•~••••*••••••*••~*••*~ 

4237 
4238 
4239 • 
4240 • 
4Z41 
4242 • 

0 7 
0? 

• 
4 -::>4":' • .... ~· 

4244 • 
4245 • 
4246 !« 
4247 ,. 
4248 ll! 

4249 :4! 

42~0 
4251 ,.. 
4 :=- ~ 2 :4! 

R E E " T R A N T E R R 0 R p 

r:"'IJfiCT I Ot-t : TO PROCESS ERRORS 

ENTRY: 

EXIT • • 

ER1 
ER2 
ER3 
ER4 

FOR NAT 
NODE 
DAT (i 
I/D ERROR 

DIRECT TO CA" 
ERN = ER~OR NUMEER-1 
ERROR :::!P PUSHED 

II'! VSRERR 

R 0 C E S S: 0 R ( R E R ) 

,.. 
*,.. 

V ·::0 "' ._ ;"'I'; 

'J- 7 
' ' (· '7 ·.. •. 
r= 7 . . . ., 
!j / 

;o; ... ., 
·-• I 

~· ., .. ;.,.. I_ .... 
= , . ., 
;or. d : 
·~ ! I ·' ... ( 

... ;·, -., 
O'l"o '•' 0, 

:..: ;·, '"? ._, ,·· 
V2 '§. ,-, .. · 

..... .· 

.-. , 
'··' { 

4253 ·······p~·~····~~~·····~··········~·····~~***··~·~»••*•••*-~···~ ~ ~~-*~~-
.. , ...,. 
'·· ,. 

0 4£0 60 
04~060 
046060 
036016 
016060 
055063 
010421 

A 4255 
A 4256 
A 4<:'57 
A 4258 
A 4259 
A 4260 
A 4261 

036016 A 
035000 A 
005344 t':! 
0:55000 t='; 
00'5041 A 
036(116 A 

H 

4262 

A 4263 
0~5(100 
0 010 00 
000065 R 

ER4 INR E ~N •B I/U 
ER3 INR ERN1B DATA 
ER2 INR ERN,B MODE 
E Rl I.DX AN RB ,B POINT X AT VSFORTID DA TA BLOCK 

!_ D f"l E 1': !'I , B 
STA 
i..D A 
Pu:;HF' 

JMP 

r:- R ~· v - . Hr. 
CER 

UHi 

MOVE ERROR NUMBER 
GET ERRUR ~p 

EXIT T 0 V $ f' ·~ R T I 0 

. -· 
' ' I'' ·-· . .-, ·; 
1,) ,. 

' \ .. • 
._f .. 

(J .... . ' 
" -~; / 
i) ..... 

' ·' . :.,.\ : 

4264 
42€.5 
4266 

EJEC 
~~~····~- ~·····~*~~~~-~--~~-~~~-~~ ~--~·~~ ~ ~~~W ·ft~~-······~~*·~·~ ~ ·**~·· 
Y. ~ 

, .. ~ . 

4267 ~ R E P 0 S I T I D 
4268 • 

T 

' :_E<RF'L) 

4269 !f. FUriCTION: 
.• ":.' ..., 0 • "+ ._ I 

TO REPDStTION A FI LE 
A T F' DRMAT SPE CIFIE R 

A 'f S T n R ~ 
RE QUIRf:.S 

0 F A R ::: :YD 0 R '.If;:! T E , 'J r:: 
A PHY 2 I~ P L EAC ~SP ACE 

4 27] :.. 
4272 • ENTRY: 
427 3 ~ 

4214 *-
4275 :.. 
4276 
4277 * 4278 ~ 
4279 ~ EXIT 
4280 * 

• • 

RDFCB = ~DDRESS OF DCB/FC1 
APBF = A!•D RESS OF PH ''{S T ::.-- : =_ BUFF E..~ 
H" LB~ - A nnRr.~~ "F LD~' ~' ' Du~cc 0 T ;-t ... , " • .,) .....> '-1 I.J <. • • .- r~ o ~ .V f 1 ' - ! ' ·· 

P E 'S Z = F' H Y S r CAL B 1.1 F FEr; s· : : E ~ 1'1 :.! •J 1': D s: 
LRSZ = LOGIC AL RE CORD Sl7E IN WG~DS 
PRECND = P~YS ICA L RECO RD IIUM S ER 

:~ EA D : 
WRITE: 

~S T RECORD I N B UF~' E R 
liUFF'ER CLEARED 

IF 

*,., e :' 
.. ' -;: -· •' 

:.: f! -,, . . ,. 

,... 
•'•'• 

. .. .. .. 

. ' ' 

., ? 
:' : . ' .. • . - " • .. ::¥: ' .• . .. .. 

!$; ."': ':' •. ' ' 

n ... . -.~~ 
.I '+ C. .~ ,.-
r, ,.. .-. 'j .-. 
'-' .... .:. ·-· . :· 
04239 
(! 4 2 4 0 
04241 
l., 4 ·;, 4 ·:\ 

• '- L • 

,-1 4 ·=· ·" ·:· '•· L ·t ·,: 

04244 
!) 4 2 4 5 
D424f. 
1
-. ... .-, .... ..., 
J "'rC~t t 

... 4 ·=· d -::. v 1- · .. '· ·' 

.-, 4 ·=· t. ... _:. 
'·' "'" r •. · 
.-. ... ~. r=- , •• 
• .I ... ,:_ . ,_1 · ' 

1.1 ,.; ·=· c; ' • ., . ._ ~ l. 

042 5 2 
'" ... ... ·t:"''• ·-· ...... ::. ···' ... -.. 
( ' .. .-. r: :::

' ~ .::. .. J ·- . 

'

•• -1 .... C' -~ 
_, ' 'i" .::. ._1 •• • 

f' .; ·::. e: ·::· J~._ ... , .... 
• -, .; .-. t: .-·. .... ..... .: ._) :~ 

r; -~ ":I ' r! 
v ... t- t· I , : 

04~~·.:. ;, 

. ' ·- ,_ .. -4-.- .-, 
,_, L . U •.J 

!", .-1 .... .- ~ 

v '"t r:. b -~ 

"4 '~ "?1 ' J l-. ,· J. 

0 ' ..... ·- ,. .:;., ... . .. ; ... , ' ,._ . .. 
1•, · .. , ,.. , .. - ~ - ...... , 
'·" ... . ' 

~~ .:.1. ":• "? r I • 1, .. ( • 

;"1 ,-; : o Q o''j 
I J .... L,, '-' ' 

"" .. , .., ,·1· 4 ·:· 0::• l 
;or;; 1, • .. · ·- ._ ·- · ' 

4282 · ········~·····~~*~ ·····* · ·~-~· ·*~~ --~~ -~ --~···*·~~··**~·-··~-·~* • •••* • 4284 RFL NCVBAB L R~? .LRWC INIT fA LI ZE LOGICAL WORD COU~T 
fl 7 .. ' .-. .. 
'•' 

Cj 4 ·· o 0 ·:' ,_ 1:. ·--· t-:. 
... 4 ·::· .;:. ··" ••• 1... • ... '{ 

":'1 0~404 016122 A 

... • ........ --"· ~ ........ - ....... _______ ... __.. __ ,,, . .,,,.. , .. . . ·-·- . .. •' ,. ·-··--.-. ~· · -·· .. --·-- .. _ ... -··-o.#--0 . . . . ... .... -.. . . ..... " .. -· ............. _.-. .... _ .... , ... -· ·- ' .... ' 
··--- · -~~ .... - ~ · -··· -~··~ . . . -·· " . ~ . . ..... 



£.2 VORTEX LISTIHG 

005 405 0561~3 A 

005406 016027 A 
00:5407 005311 A 
005 410 056025 A 

00 :5411 016143 A 
005 41 2 056144 A 

4285 

4286 

4297 
00:5 413 016 154 A 
0 0 ~414 0 06441 A 
0054 15 00542 0 R 
005 416 006400 A 42S3 
00~ 417 005424 R 

0 05 42 0 
005 42 1 
005422 
005 42 3 

0 05 424 
005425 
00:542!:6 
00~427 

~! 0:5430 
005431 
0 05 432 
00 5433 
0 05 434 
005 43 5 
005436 
0 05437 
0 0:1440 
0 05 441 
005442 
005 44 3 
0 05444 
0 ()5445 

0 05446 
0 05447 
0 0 5 ~50 
005 451 
0 05452 
'J C5453 
0 0 545 4 
0 0 5 455 
005456 
0 05457 
0(; ::;.460 
0 0546 1 
0 05 4 62 
0 05463 
(::)5464 
0 05465 
0 05466 

4299 
4290 
4291 

006411 A 4292 
005504 R 
001000 A 4293 
0 0 52 2 5 ·R 

4294 
4 29~ 
4296 

0160C:O 
126143 
146027 
05 6144 

A 429 7 
A 429 8 
A 
A 

42 99 
4300 
4301 
4302 
4303 

~ 4304 
A 43 05 
A 4 306 

036010 
01:501:5 
001010 
005505 
14614 5 
00 101 0 
005467 
00 1002 
0 0!55 0:5 
0:56164 
126142 
005311 
001004 
0055ll5 R 

R 
A 
A 
R 
A 
R 
A 
A 
A 
A 

01 50 15 A 
056 14 5 A 
0 05 024 A 
005001 A 
146164 A 
004560 A 
1652 0 1 A 
0 65 1 6 r+ A 
005042 A 
016027 A 
126164 A 
0:560f 7 A 
0 0:5311 A 
0560 2 5 A 
016144 A 
14616C. A 
056144 A 

4307 
430S 

4309 

4310 
4311 
~312 
431 3 

4314 
431:1 
4316 
4317 

4 31S 
4319 
4320 
4 32 1 
43 2 2 
4323 
4324 
4 325 
4 326 
43 27 
4 32S 
4329 
4330 
4331 
4332 
4 333 

005467 0 16154 A 
005 47 0 00 6411 A 
005471 00!5476 R 

TRA:S RWF"L,Lf",RF"L5 

BT A~E:T+RI'IeRF"LtO 

·········w.~············· • NOT ~OGICAL RMD F"ILE • 
···············~~······· RFL5 BT AS£T+WR,RFL40 

JMP RCP 

···············~~··· • LOGIC AL RMD FI LE • 
-·~·······~······~·· RfLlO LDA APBF,! 

ADD PBSZ,B 
SUB ALBF"1B 
STA P BW C•B •••••••••••••••••••••••••••• 

• TEST If LRECNO IN BUffER • WW .. WWWWMw•••···-~~·········· LDX HDFCB,B 
I. DA 1 3 • X 
J AZ RF L50 

SUB PRECNO,B 
JA Z Rf' !.20 

JA P RrLS D 

STA TEI'IP•B 
ADD PBR C•B 
DAR 
JAii RFLSO 

····~··· ~ ············· . . 
• lRECNC IS RES ID ENT • 

················~····· MCVXA~ t3,PRECNO 
• . 

RFL20 

TBX 
TZA 
SU B 
LLS R 
I'IUL 
S TB 
TXB 
LDA 
ADD 
STA 
DAR 
STA 
LDA 
s u J:; 
S TA 
T S AE 

T01P • B 
16 
BD 1 20 ,X 
TENP1X 

ALBf.",B 
···r-MP B I ':. I ' 

(~ LBF I B 

:E:FWP T,B 
PP.I-IC1B 
TtMP, B 
PBWC ,B 
RIJi="L , 1-JR, RFL30 

• 
. . 

PRDGRAI'I PAGE 59 LISTING PAGE ( 

. 
INITIALIZE BUFF£R I-lORD POIN TER 

INITIALIZE PHYSI CAL WORD CO UNT 

LOGICAL riLE ? 

YES. TES T Ir RI'ID 

•. 

R£AD ? 

YES. REC).CLE PHYSICAL ~UFF ~R 

. 
• 

INITIALIZE PHYSICAL I-lORD CO UNT 

TEST IF BUFFER EMPTY 

COMPARE BUF FER ADDRE SS WITH PR ECNO 
LRECNU RESID EI~ T IF E~UAL 

SA VE -< RECORD IN CREM ENT> 

UPDATE PHY~l CAL RECORD. NUI'IB ER 

SAVE BASE REGISTER 

G£T ~£CORD INCR£MENT 

CO~V£ R T TO ~ORD IN CRtnENT 
• 

R E S T C R E B A S E REG I S T £ R :B 

BUMP l. OGICAL BUFFER ~ DDRES~ 

~L SO ~UF" FER WORD POINT ER 

DE CREMEN T ~HYS ICAL WCRD COUNT 

READ ? 

930 ) 

va o 7 o 42 85 

07 0 42 86 

V2 07 04287 

V2 07 04288 

V2 
V2 
V2 

FG 

V2 
V2 
V2 

V2 

V2 

-

07 04289 
07 04290 
07 04291 
07 0 4 29 2 

07 04293 

07 0 4 29 4 
07 04295 
0 7 042 9 6 
07 04297 
OJ? 04298 
07 0 4 299 
07 0 4300 
07 04301 
07 043 0 2 
07 043 0 3 
07 0 4 304 
07 04305 
07 0 4 30 6 

07 0 4 30 7 
0 7 04 30 8 

07 04 3 09 

07 
C? 
07 
U7 

0 7 
07 
0 7 
f t ·• .. 
·-· ' 

e7 
0 7 
!) 7 
07 
07 
07 
0"7 
07 - / u' 
07 n..,. . ~ 
07 
1) 7 .,..,. 
" ( 

G7 
(17 

0 4 3 10 
0 4 3 11 
0 4 :3 12 
0 4 3 13 

0 4 3 14 
048 15 
0 4316 
0 4 . .,1-:> .. ..- . ~ 

043 18 
0 4 3 1 9 
0 4 3 2!) 
" 4 '=' ~ 1 u .•. ~ 
0 4 '• ,... -.:n::. C' 
0 4 323 
0432 4 
0 4 ~. -~· .,. .,:. .... ·-· 

0 4 .... -. .-. ..:.c. o 
0 4 32 9 
0 4 .0:• ~. iJ 

·-· ..:> 
0 4 ~ . . .,1 ..;. ._. 
04 ? ·:0•j '"' ....... 
0 4 S:.3 3 

4334 ADB BB PRECNO,PBRC,PRECND ·r E S • BUMP P :·I Y S. I CAL !;: E C N 0 V2 07 04334 
0 05472 01614 :5 A 
o o ~4 73 1 c61 4 2 A 
0 0~474 0!5614~ P. 

433~ 
00~47~ 
005476 
005477 
0 0 ~~00 
0 0550 1 
0 05:502 
OO:=i~03 

1050 6 ~ A 
1 104 23 A 
056154 A 
03601 0 A 
015 0 14 A 
110437 A 
0~5014 A 

4336 RFL30 
4337 

POPJ 

ORA 
S ·: A 
LDX 
LD A 
ORA 
$T A 
POPJ 

P :JS 
R !,J !'" L ' B 
~~ ;JFC B,B 
1 2' )( 
,.- po s 

433 8 
433 9 
4340 
4341 1 .... " .:.'" 
4342 Rf'L40 

0055 0 4 10506:5 A 

00550!5 
0055 0 6 
0 0550 7 
·o o 55 1 o 

. 0 05511 

0 16154 
1 1 0 •r2 7 
0 5615 ·-l 
OOlOtl O 
00!5225 

4 343 
4 344 
4345 

A 4346 
A 434 7 
A 434 8 
A 4 349 
R 

4 :350 

-~·····~ ~· ~'-···~ ~~~ -~··· • LRECNO NOT IN BUFFER • 
········~~Y.····~~ r: ~·-··· 
RFL~O LDA ~Wf!_ ,B 

OR!=! r ~·l S 

S T A R W i-1. ' B 
JMP RCP 
<;;- J .,. c 
~ . .. \. 

AND EX IT 

SET PCST F LAG ON W~l ·rE 

POINT X AT FCl:: 

ALSO IN FC:P. 

AND EXIT 

• 

SET I NI TIA LIZE FLA G 

REC YCL E PH YS IC AL BU ~ F ER 

rG o? 04 33 5 

V2 
V2 
V2. 
V2. 
V2 
V2 

FG 

V2 

07 
C? 
~·, '? 
v ' 

07 
07 
07 
07 

IJ ? 
0? 
n ? v •. 

07 
0? 
0 ? 
0 7 

04336 
0 4 337 
0 4 33 8 
0 4 33 9 
0 4340 
04 3 41 
04342 

0 4 .-, A .-. 
,j ... ~ 

0 43·~4 
04 3<l·5 
04 .":'4 ·~ ..... 'J 

0 .!!':• 47 ,. ... . 
04 3 48 
04349 

:) 7 0 4 ::::50 

- - -------------.- -· 



' ' 

E.2 YOR T £~ LISTIHG YtRERF" PRO GRAM PAGE LI S T ING PA GE < c. .0::• 1 '· 7 ._, r 

0 0 ~~12 

O'::l :51 3 
OO::l :314 
0 0::5:5 1::5 
005516 
00:5:5 1 7 
005 :520 
00 :5:521 
00 :5:5Z2 
0055 23 
00 :5524 
00 ~~ 2 ~ 
00 :5:52, 
00 :5~27 
00 :5:530 
00 :5:531 
OO::l :'l32 
0 0 :5:533 
'J'J :S 5 34 
00 :55 3 :5 
00 :5:5 3 6 
J 0 :5:5 3 7 

0 0:5~ 40 
00 5:541 
,10 ::;:142 

0 0:55 43 
00 !55 44 

00 ~545 
G0 55 4 6 
00 5~ 47 
OO::l SS Q 
,., .... .. 1 
• ' . , ),J ,J 

O •J 5 552 
0 0 5 5:5 3 
(' •. '5 5:54 
,, ' ... ..... 
l_. •• ..J ...J ...J ..J 

l' n ~ 5 :5 6 
0 ,, 55 :5 7 
(I •j 55 6 0 
OLI 5 5 6 1 
005 5 6 2 

43 ~1 ··~······························ ~ ~ ···· · ·~······~~····················· 07 4 3 52 ~ ~ 0 7 
43~3 • R D U N D D [ C 1 M A L A R R A Y ( R N D ) ~ 07 
4 3 54 • ~ C7 
43~~ ~ FUNCTION: TO ROUN D DECIM AL DIGIT STR I NG IN AR RAY CHB o PROPAGATING * 07 
4356 • CARRIE S F"ORWARD ~ 07 
4 3~ 7 • .. 07 
43 58 ~ ENTR Y: ARRAY CHB CONTA INS B INARY EQUIVA LE NTS OF DECIM nL DIGITS ~ 07 
4359 ~ COUNT ~ RO UND POS ITIO N * G7 
4 360 * DEXP = DE CIMA L EX PONENT • G7 
4361 • RCC = BI NARY FRACT IO N REMA I NIN G AFTER 14 DIGIT S V2* 0 7 
4 3 62 liE ~ 07 
4 3 63 • EXIT : DEXP = DEXP+ l ON F'IE LD OVERfLOW liE 0 7 
43 6 4 * ~ :)7 

436~ ··············· ~ · ~ ·············~······-~~~~····~ ~ · ··~····*············~ 07 

0 4 351 
0 4 3 52 
0 435 3 
0 4 354 
0 4355 
0 4~:56 
0 4 -, .,. -, 

·:> ...J •' 

04360 
043i:. l 
04362 
0 436 3 

R 436? Rtl A EQU • (. 7 005~12 
016 052 
001 00 4 
00556 3 
146 200 
0010 0 4 
005~ 31 
01 E.00 7 
1262 0 0 
00~314 
016003 
00424 1 
00100 2 
00$!563 
001000 
00:554:1 
0 16007 
1260:52 
00531 4 
01 500 1 
14046:5 
0 01004 
00 :5~63 R 

0 4 36? 
A 4368 RN D LDA COUNT oB 0 7 
A 4369 JAN RNDX EXIT If COUN T NEGATIVE F G 07 0 4 .... - .~ .;. 6 :> 

4 370 
4 37 1 

4372 
4 373 
4 374 
4 375 
4 376 
4 377 

4378 

su:e 
J A f'l 

LDA 
AnD 
DE CR 
LDA 
LRLA 
J AP 

J 11P 

I! D l4 o'B 
R ~~ D5 

AC HE oB 
BD 14oB 
0 14 
ACC oB 
1 
Rli DX 

Rti DL 

I S COUNT ,- .-
• i.J c.. .. 14 ? 

YE S 

PO IN T X AT LAST DIGI T 

EXIT IF NO EUI·l P 

CT HE R~I S E PROPAGATE CA RR Y 

R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
~ 
A 
A 

4379 Rl'iD5 LilA 
ADD 
DEC fl 
LDA 
$UB 
j ~tl 

() CH B1B 
COUN Tol 
!! 14 

0160:5 2 A 
00 1 010 A 
00:5~ 60 R 

00:50 01 A 
05:50 0 1 A 

4 380 
4 381 
4 382 
4 3 83 
4384 

4 3 87 
4 3 8 8 
4 389 

A 439ll 
A 4 3 91 
0. 4 39 2 
A 4 39 3 

0450 00 
0 1~ 00 0 
14047 1 
0 0 1004 
0 05 5 6 3 
0 0 50 0 ! 
0:55 0 0 0 
00:5 3 45 A 
146007 A 
00101)~ A 
0 0:5 545 K 
046 0!'5 A 
005lt 1 A 
0 5 50C! A 

R 
A 
A 

4394 
4 39:5 
4 3 96 
4 397 
43 98 

4 3 99 
44 00 
440 1 
44 02 

l ' X r i ·~· E .. 
RNDX 

TZAP. cnurn,R,.D1 0 . -

'·' ' 

' 

PO I NT X AT ROU ND P OSITIO N-I 
GET DEC I MAL DIGIT 

E XIT I F NO CARR Y 

TE S T COUNT=O 

1 . CL EAR LAST DJG IT IN CASE OF OVERFLOW 

···············~············· i LOOP TO PROPAGATE CARRI £S • 
···············~· · ······-~··· RNDL I N~ o, x BUMP PRECE DING· DIG IT 

RNDX 

L DA o , x 
S UE TEN 
J AN RND X ~XIT i t NO C~R RY 

TZA 
S TA 
DECR 
S UB 
J :=!P 

PIR 
IN CR 
STA 
PCI-'.J 

o , x 
\.1 4 5 
ACH :S ,J 
Rl'lDL 

GLE I-1 R DIGIT 
DECR EMENT CHB ARRA Y POINTER 

lS CARRY P R~PAGA TED JU T OF CH E ? 

YE S . BUMP D~CIMAL EXPO HE HT 

SH I FT CHB RIGHT 1 
EXI T 

V2 

V2 

FG 

. F G 

FG 

F G 

0 7 
it 7 - ' r • .., 
- I 

0 7 ... -:": ... 
G7 

n .., ._. ,.:-

0 7 
0 7 
.-. ·~ 

!J ,·. 
.-. -, 
:; i 

() 7 . ' 

04370 
'J" ~ ':o -:> 1 
o '"i' ~· I 

04372 
0 4 :"::73 
0 4 374 
0 4 3.75 
"4-., " IJ .;. ( r:· 
0 43 77 

0 4 . .,., .... ..... ( v 

0 4 379 
0 438 0 
04381 
0 438:? 

(' ? 04~:85 

- ·-:_; / 

."\ 7 
,I ; 

0? .·. -, 
·-· l 
,-t 7 
. ' 
' . ~ - 1 ... ·- ' (• ..., 
·-· t 
~~ -:"' ;_, .· 

., ..., 
" . . ' 
r. -:o 
J...l .~ 

n~ . . ; 

( 4 
.... , ,. 

I -.:• ·~ t• 

0 4 ':• 0:,.. • • , 
._, ._. t' 

0439(! 
0439 1 
.-. 4 -":• •9 ·=-· v ._, L-

'1 4 "':• '9 ':• 
I_ ·-· ..... 

G43'3 4 
I' 4 ·-:: g c; 
.J ·-- -

D4396 
. - . .v-' 4 :-:: "== .~' ·-· •·· '-' ., 
•"l7 .-. ~ .... ...... -. 
'• ; f. ! '"t .,:o ';) ( I 

,-. -::: .-. 4 . . -, .::. Li 
• • ( ·-· ~· 7 ;J 

·) 7 (: 4 40(; 
~:"' Q4 40i 

''0 5 ~63 1050 65 A 

., ., ... 64 
'•' .... ;J .,.) 

'10 5 ~65 
0 0 5 566 

0161 5 4 A 
0 06 4 f· l A 
0 0 cc- •• ..., R 

...J --· , ._, 

00 5 5 67 0 360 J O A 

0 05 5 7 0 
G0 ~ ~-; 71 

0 161 ;~ 5 A 
C::i5 0 ( 3 A 

44 03 EJE C 07 0 4 40 '3 

4404 ~-~·~··*~~~ ···- ~~~~ ·~········~~ - ~~ ~: ·~-~~~~~~·~~··~······~~··· ·· ·····~·· 07 0 4 404 
44 05 :« 
4406 • 
4407 • 

R E f R E' S H P H Y S T 
• C A L 

4408 "- F'UNCTION : TO R E ~D OR ~ R ITE A P HY~ I CAL 
4409 :« 
4410 • EHTRV : AnfCB - ADDRES S OF DCBr' FCB 
4411 "' 
4412 * LOGI CAL F ILES ONLY : 

~ U F F E R ( R P ! ) 

BUF FER 

:t: jl 7 . . 
.. 0 ~ .. -. 

* fl '"? - ' "' . ~ ;v. ii .·· . ' 
~= ( I -;." . ' 
~: D 7 
»: Ci 7 
~: l-. ? . .. 

"41 - - ~ ·.·.-... ... ,:; "" - . 
441 ~ • ~ R EC ~O = CUR RENT PHYSICAL RECQ~D NUMBER ~ 07 
4 4 1 5 • P r. R C = C rl U iiT 0 F 1 2 0 - tW R D R ~ C 0 R D S I li PH "t' S 1 CAL B IJ F' :- E I< ,;; L' 7 
4416 ._ ~ CJ/ 
4 4 1 7 ~ E X I 1 : P B W C = PH Y S I C A L ~J n R D C 0 U ;·; T •' :; 7 
4 4 1 8 ~ PR ECNO ~ PR ECN O + PBRC ~ 01 
4 ... ~ 1 9 ~ ~ ,. "? ·-· .. 
4 420 ~ ~~••••••• ~ ••••w• •~ ••••-••••••• =• ~ •~~ ~~ ~~·•• ••• • • ••••~ · ~ ~ ~ ~ •••••••••~*~ ~7 
4422 RP S TRA E RW fi_ , LF oRF' Bl O ~ ES T ~;:- LOG l CAL FI L C: 7 

04 ·:.~. [!6 

.·, 4 • .. ·::. 
'"' ~ l ·. ... ...... 1 .... 
1." '-t~ ...... 

~J ... (~ 1·J> 
. ..,. "t " · ~. 

0 441 ) 
.-, . 4. • • • -;. J. . • 
('\ ....... ·-,_. .,. ..... l ••· 

, , ,.., ~:t 't ·~ 
•J T ..,. .&. ,_. 

:) 44 ~.q 

')44 2 (! 
·' ... "' , _! ":lo ~ ·-· ..,. ...... ·-

4 423 ······-~-~--····~-··········· 4424 • LOGIC OL f iLE - S tT UP FCB • 
.. ., o~4~. ~. ,· __,. l:. .,) 

442 5 ~······~········~ ~· ····· .. ~··· LD X 
~10'./ BAX 

"" r· c B ... nJ..•r ' D 
P RECN [J,J 

'"'0 I N ~ '· ' AT .- .- ... r . . . ' A ,. ._. .r;. 

MO V ~ P HYSIC~L RECND TO F CBC3) 

7 04 424 
' 7 0 44 2'5 

r· A ... •;:; -: 
._,. ~ ..... '- ' ·' 

"1'4"~ t.. ..... . c.: •• 

·- -. ·- ... ~ . . .. ... ·--··~--·-----·- .... --. .. -·- ---··· ..... ___ .. --·--- ·----- . ·- . ~- .. -- ·- ·~ ... ·-·- .. -- ...... ........ ______ ,. . - .. - . . ---·-· - -- ., . . . . 



,,. --'f'· . ....... ~ . ;.. , ....... . ' . ~ . . .. · . 
' . .•.. . . . . 

. -... . 
' - . ' ' 

E.2 YDRTE~ LISTIHG PROGRAM PAGE 61 ' LISTING PAGE ( 932 ) 

00:5:572 0:5:501:5 A 4429 
442 9 
4430 
4431 ';i.f: ii. ~.II. 

. ... 1 .. r:~ 

00:5 573 
005574 
OO::l :l7:i 

010464 
00650!5 
004:563 

A 4432 
A 4433 
R 

4434 
00 :5:176 0161:1 -~ A 
00 ::1::177 006 446 A 
'J 0 :S 6 0 0 0 0 :S 6 0-6 R 
00:5601 016020 A 44 3 !5 
00::1602 126143 ·A 4436 
GO ::l603 146027 R· 44 37 
005604 001000 A 4439 · 
00560 :5 00:5610 R 

STA 13•X 

········-~············ • CALL IOC TO DC I/0 • .... ~-· ............... . 
RPBlO LDA CIO 

JSR PSJ,X 

. TRAB 

LDA 
ADD 
SUB 
Jt1P 

RIJF" L, I 1'1t RPB 11 

APBF"•B · 
PBSZ•B 
AL!lF'tB 
RPB12 

00::1606 036016 A 4439 . RPB11 
00 5607 01:5144 A 4440 
00:5610 0~6144 A 4441 RPB12 

LD X 
LDA 
STA 
TRAB 

ANRE,B 
P:swc.x 
PBWC1B 
RWF'LtLF'•RPB15 

:: 0 :S 6 1 1 0 1 6 1 :S 4 ·A 
00::1612 006441 A 

4442 

0 0 ::1 6 1 3 0 0 ::5 6 1.6 R 
00:161 4 006400 A 4443 
00~61:5 00~621 R 

BT . ASET+RI'IeRPB20 
> 

4444 RPB ·1~ MOVBAB PBWC,LRSZ 
00~616 016144 A 
00:5617' 056122 A 

. 
ALSO FCBC13 ) 

CALL VSICC TO DO l/0 

INITIALIZING [ 

VES 
. 

CD M PUT E REM A I N I N G P HY S I CAL W 0 R D· C 0 UN T 

NOT INITIALIZING 
XF"ER I/0 WORD COUNT FROM V$F'ORTIO 

LOGICAL fiLE ? 

YES. RMD ? 

NO. UPDATE LOG ICAL WORD COUNT 
• 

00~ 620 10:506:5 A 

00!56 21 01614!5 A 
00 :5622 126~42 A 
00:5 623 05 6145 A 

4445 POPJ 

4446 RPB20 AD~BI 

EXIT 

P RECNC.PBRC,PRECND BUMP PHYSI CAt RECORD NUMBER 

4447 POPJ EXIT 
0 0:562 4 10~U165 A I 

07 04 428 
07 04429 
07 0 443 0 
07 0 44 31 

\12 07 04 4 32 
· Y2 07 04433 

. 
E • 1 0 7 . 0 4 4·3 4 

£.1 
E. 1 
E. 1 
E. 1 

E. 1 
E.l 
E, 1 
'o/ 2 

07 04 4 35 
07 04436 
07 04437 
07 0 44 38 

07 04439 
07 04440 
07 04441 
07 04442 

V2 07 04443 

V2 07 0444 4 

F'G 07 04445 

07 04446 

FG 07 04447 

4448 EJ£C 07 
4449 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~••~•• U7 . . . 

04448 
04 449 
0 445 (1 
0445l. 
04452 
04453 
04454 
0 4 4 5.5 
04456 
04457 
0445B 
0 4459 
04460 
04461 
04 4 62 
04 4 63 
0 44 t:. 4 
0 446 5 
0 4466 
0 44 68 
0 44 69 
0 4 4 7 0 
0 4 471 
04 472 
04473 

I • 

•• 

' .. 
• . ~ . . . 

00:5625 C36016 
0 05 626 005041 
0 05 627 006120 
00:5630 000037 
00563 1 056146 
00:5~32 01~120 
005633 0:560~2 
00563 4 035051 

00563 5 0160~~ 
005636 001010 
005637 005666 
005640 005311 
')()56 41 056052 

4450 • ~ 07 
44 :51 • S E A R C H F' C B C H A I 1'1 ( S C H ) * 07 
4452 • • 07 
44e3 • F'UHCTION: TD $EARCH A~ F'CJ CHAIN F'CR A GIVEN FORTRAN UNIT NUMBER U * 07 
44~4 • . . • 07 
4455 • E~jRV: UtU T = U · . • 0 7 
4456 II! ·. · .. . LNitC1'1T · ;< ~CUHt OF' F'CB•s ON CHAII'1 V2 0 7 
4457 • EACH CHAIN ITEM XF"CB HAS f0R i1AT: ·• 07 
4458 • ~F'CBC 10 ) = ADDRESS OF' NEXT F'CB ON CHA IN * 07 
4 4~~ • XF.CBC11) = UCXF'CB) * 07 
4 4 6 0 li< A L DC • N E • 0 I F" Y $ R ERR r: N 1 ERE D BY A LIJ'C · V 2 0 1 
4 461 • • 0 7 
44~~ • EXIT : A = ADDRESS . Cf F'CB ARR AY, IF U ON CHAIN * C7 
4463 • = 0 !F U ' NOT ON CHAI N ~t: 07 
44~4 • PRLINK = ADDRESS OF' PREVIOUS CHAIN LINK ~ 0 7 
4 4 6~ • w. 07 

4466 ~-~····~········~··········~·········~·W.Y.Y.ll!ll!·~···~·····~·~·······~···· .. 07 
446 8 ··················~······· 07 44 6 9 • INITIALIZE SEARCH LOOP 11! 07 

44 7 0 ················~~········ 0 7 A 4471 S CH LDX ANR3, B 07 
A 4472 T XA GE T DATA BL OCK ADDRESS . 0 7 
A 4473 ~DDI CH~~ HDR-10 AD D BIAS V2 07 
A 
A 
A 
A 
A 

4474 
4475 
4476 
4477 
44 78 
44 79 
4480 

A 44 8 1 
A 44 82 
R 
A 
A 

44 83 
44 84 
4485 
4486 
4 4 8 7 
4488 
4489 

STA PRLINK ,B 
L D A ~- N K C N T , X 
STA CO UI'IT ,B 
Lin< 1:: H ii !-! DR , X 

·liE············· • SE ARCH LO OP ll! 
!II 11! ll! 11! 11! 11! 11! ll! liDIE iiE lll M • ll! 

SC HLP LDA COUNTeB 
JAZ SCH'i 

DAR 
STA 
IFF" 
GlJTC 
IFT 
GOTO 
TZAB 

COUNT dl 
i'l :.J c 
NUCl 
'-.II I 
'./ I I 1 
ALnc ,scH~ 

POINT PREVIOUS LINK AT CHAIN HEADER 
GET LitfK COUNT . . 
STORE AS LOO P COUNT 
POINT X AT HEAD OF' CHAIN 

. . 

FLA G NO FIND BY EXIT ~ITH A=O 

DEC REt1E NT COUIH 

VORT EX BKGND C~LLING NUCLEUS ? 

F'G 

07 0 447 4 
:) 7 
0 7 
07 
0 7 
07 
0 - · / 

0 ? 
0 7 

044 ? 5 
04476 
04477 
04478 
044 7 9 
044 (3:') 
044 i31 
04482 

07 04483 
07 0448 ·~ 

F'G 0 7 04485 
F'G 0 7 04486 
FG 07 0 4487 
FG 07 04488 

Y2 07 044 8 '3 
00::16 42 0 16014 A 
005643 001010 A 
00~644 00~65:5 R 
00::164~ 076164 A 44 90 
00~646 00~041 A 4491 
00~647 00 6~0~ A 4432 
0 0::16~0 00~7 3 !1 R 
005651 120472 A 44 9 3 
00~652 006:50::1 A 4494 
0 0!56:53 00!1735 R 
00~654 036164 A 44 9 5 

STX 
TXA 
JSR 

ADD 
JSR 

•• 
LDX 
CONT 
COIH .. 
LDA 

TEMP • I 

T EK1X 

DlS 
T:S K,X 

Tf. i1P tB 

VES. SAVE X 

TEST F'CBCO) I t: BAC KGROUND 

TEST F'CBC 14 ) 7N BACKGROUND 

RE STORE X . . 

07 0449 0 
07 0 449 1 
07 0 449 2 

07 0 4493 
07 0 44 94 

07 04495 
F' G 07 041 9~· 
F'G 07 0449 7 

0 7 04 4 98 

44 96 NUCl 
44 97 '/ Ill 

00565~ 015013 Aw44 93 SC H~ 

... 
1 • . ' ... , , .. 

• 

. -

. -

. . ' . 



• • 

...... ... .. . . .. . 

E.e YO~TEX LISTING 

00:56:56 
005657 
0!) 5660 
00~661 
005662 
00 ~663 

00 ~664 
005 665 

00 5666 

146167. A 
001010 A 
005 665 R 
0 76146 A 
035012 A 
001000 A 
0 0 =:lE.3 ~ r:. 
005041 A 

105065 .~ .. 

4499 
4500 

4501 
4502 
4503 

4~04 

4505 

4506 
4~ 07 

4~ 03 
45 09 
4~10 

4511 
4512 
4513 
4::114 
4:515 
4516 
4~17 
4518 

005667 00!5024 A 45 2 0 
4::121 

005670 
005671 
0:)5 672 
00:5673 
005674 
005675 
00:5676 

005677 
005700 
005701 
005?02 
005703 
0 05704 
1) ::1 570:5 
005706 
005707 
005710 
OU 5711 
005712 
005713 
00 5714 
0()5715 

005716 
0057 17 
005720 
005721 
00 5722 
005 723 
005724 
005725 
0057 26 
005 727 
005 73 0 
005731 

00 573 3 

015052 A 
001004 A 
005716 R 
001010 A 
005733 R 
005311 A 
055052 A 

025006 
015005 
004501 
065006 

A 
A 
A 
A 

025005 A 
015004 A 
004~01 A 
065905 A 
0250 0 4 A 
0 1500 3 A 
004501 A 
06 5 00 4 A 
055003 A 
001000 A 
005670 R 

01500 3 
02!5004 
004401 
055003 
015004 
025005 
004401 
05500 ·1 
015005 
02500 S 
004401 
055005 
06500E. 
005042 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

0057 34 1 0 ~065 ~ 

0(} ~735 

005736 
0 05737 
00 5740 
00~741 

t4dS16 
001(ll'l4 
00 """"""'1 • .J r ~· 

120 3 1 6 
140 317 

A 
A 
R 
A 

4:522 

4523 
4524 
4525 
4:526 
4527 
4528 
4529 
4530 
45 3 1 
4532 
4533 
4534 
4535 
4536 
45.3 7 
4538 
45 3 9 
4~40 
4541 

4542 
4543 
4544 
4545 
4546 
4547 
4548 
454 9 
45~0 
4~51 
4552 
4553 
4554 
45:55 
4 5:56 
4557 
4 55 8 
4 559 

4560 
4561 
4 562 
4563 
45f. 4 
4 565 
45 66 
4 5 ... 7 

- b ' 
4 E:'•~n 

.... t b 0 

456'3 
45 ::'C 
4571 
4 572 
4573 
4574 
4575 
4 576 
4577 
45 78 
4 580 
I!C'r"' l ..,. ·-' .::-

4582 
.;tC'n-. 
"'T ·.J ·~ .,;, 

Y$REI':r PROGRAM PAGE 62 LI $ TING PAGE < 9 "' ....... . .) ~ ·" 

SC HX 
SC HY 

SUB 
JA Z 

:<:: T ~< 
LDX 
J t1 P 

TXA 
POPJ 

UN IT•B 
SCHX 

PRL I I'IK dl 
1 0 , X 
SC HLP 

COMP AR E 
EXIT ON 

~ITH 
FIND 

u 
WITH ><= FCB ADDR ES S 

UPDA TE PREVIOUS 
POINT X AT NEXT 
LOO P TILL CHAIN 

L I ~I K 
L I~~ K 
El<HAUSTED 

FLAG FIND BY A.NE . C CFCB ADD RESS) 
E ~<IT F' G 

LlEC 
~~~-·-~·~····~~~ ~ ~~·····~~---~~~ ~ ~~····~~~ ~ -~~-·~·~·~~--~~-~······~····· . .. 
!f. S H I ~ T A C C U M U L A T 0 R A C C C S H A ) • 
• 
~ FUNCTION: TO SHIFT THE 4-~DRD ACCUMULA TO R ACC 
!I! 

• 
lP. 

ENTRY: 

• 
lf. E :<IT • • 

COU tiT ·- + SHIFT 
SHIFT 

RIGHT COUF'I T 
LEFT 1 

MD SP ECIAL CONDITION S • 

lP. w. 

···············~·w.•••·· .. ··········~·~·····~···············*············ S HA TBX LOAD X AS BA ~E POINTER 
SH AL TN AX COUNT,SHA50 TE ST ~IRECTIO~ OF SH IFT V2 

JAZ SHAX 

DAR 
S TA C:OU NTtX 

········~·~···· . * RIGHT SHIFT ll 
lF. !l!lf. •••• lf. :1'. .. "'! ..... If. 

LDB i'!CC +3,X 
LDA ACC+2'X 
LAS R 1. 
ST.B ~~CC+3 , X 
LDB 
LDA 
LASR 
STB 
LD:F; 
LDA 
LASR 
:STB 
STA 
J !"t p 

ll lf. ll! ll lf. 111 lU~ .. !9: Y. ll • II! 

• LEFT SHI FT • .................. 
SH A50 LDA 

SHAX 

LDI! 
LA $' L 
"'T -~ . ~ .... 
LDA 
LDB 
o " · ' L L. ,.. . .... 

STA 
LDA 
LDP 

-ro T .,.-, 
..: ' i fj 

T • . . •-
! ,'\ jj 

" "PJ ' ·-· 

EJEC 

f.1CC +2; X 
ACC+l•X 
1 
At: C+2tX 
ACC +1t X ,, ,-. ,-. \) 
f-J ·-· ..... J ('\ 

1 
ACC+1, X 
ACC, X ' 
::: HAL 

(.)CC , X 
ACC +1,X 
1 
P.cc,x 
,:';C:C+l• X 
""("'-' ... +'"' X H ., •.., C.f 

• L 

ACC +liX 
-~- c........ x H •..,.. · •C..' 
ACC+3,X 
• • 
·" c c + 2 ' ·' ..,. , ,, 
·'"'· ,-.,.... ' ~ 'I 
.... ;_. ,_. ..,. ..:> ' " 

EXIT UHEN FI NISHED 

DE C~ E M ENT SHIFT COUNT 

S HIFT ACCC:::> 

SHIF'T ACC(2) 

SH:FT (.';CC(1 / 
:SHiFT ACC(O:O 
L 0 0 P T I L L T) 0 tl E 

SHIF T ACC ((}) 

SHIFT ACCCl; 

"'HTF ··· ·~ .• I ACCC:?i 
.,.. H • ,.. T ,., I" ,... (' . -. ·. 
.,:, .i. r , ,.., t_, t.. • .:,. ,J 

REc:- T Of..~E :BA:;=.: 
r. -..~ r T 
._,., ,.~. , 

REGISTER B 
FG 

IF F NUC FG 
i~OTO NUCl FG 
IFT Vli FG 
GOT O VI Il FG 

~-~·-··* ~ ~····~* - ~: ~~-~--~~---~-~~·-~~~·* ~ ~~~~*···-~·····~-·~*~*~*·•·~~~ * ~ * T E S T B A C K G R 0 U N D A D D R E S S ( T B K ) ~ 

* * ~ FUNCTION: TD TEST IF' AN ADD RESS IS IN THE BAC KGRCUND 
~ 

ENTRY: A -- TE~T ADDRESS 

C~tL I :l G S EQt:J! NC E: JSR TBKsX 

EXIT • • IF OK• ~EfURN WITH A UNCHA NGED 
OTHERWI S E• SET UP A MEMO RY P ROTECT 

~ . 
••*·~··~··········-~········~··*· ·~ ~·*·*~·*·~~*···~·····~~~····~·*****• TB K SU B VSLUP 

.JAd TBK10 ERROP I F A . L T .V$ L UP 

ADD 
SUB 

'' -LUP , .. :;. 
VSLLU P 

RESTORE ~i 

0 ... •' 
• '? 
u ' 

07 
07 
r . ., 0 • -· ' 

07 
r, ., 
' ' 

(o ,.' 

0 7 .. 
f17 . . 
0 7 
:1 7 ·- . n . ., 
l, ... 
""' . .,. :j ,·· 

( ' 7 .. 
o
v ·' 
•) -;_ ,.· 
(' 

. ., 
' ... 

o'\ 7 
OJ o' 

, 
: .. ,' 

G? 

07 
07 
U 
• .., ,. ,, _, 

t_l l 
t· '"1 .._: ;' 
.~. -:o 
;; ... 
,· . .., 
I.J r' 
.-, 7 .. • . 
1
.1 • ., 

·' ' 
')? 

0? 
fr 7 .. ' 

- ~ u .... 
.-~ 7 

. · 7 . . 
/ • ? •. . 

.. . 

. -· 0 ' !..' ~ 

.... -.· ·-· ;' . -~ t • ,. ·-· .. 
L-. -: ,.. 
1•• -:
: I 

. -. .... 
'·' ; ' .-, .... ·-· •. ' ., !_· ... • 

.. .i 7 ,., ...... 
t I .'' .. . 
II : - . 
• • • :0 
\.' . 
;-, 7 
·~ .. 
: , . .,. 
._; ... 
07 
·. -.. •' .... ,• 

·-· ' 

,•, ... 
; .: , .. 

.. , . . .... .. 
," , j ,_, ,· 

. ·-i 1 ••• . . .. . 
'· . 
. ·-' I ' ... .. 
,. -. . . .. ' 
'
. : .,. 
_, .. ....... ;:_, .... 
l ' .. .. 
•-' ,.· 
(J"" 
f• ·~ ... ( . .., 
t • •• .: , . 
.... .. , .... .. 
.. . ::.: 
(• '":' .. ' ,. 

if7 .• . 
I' 7 . . 

044 99 
04500 

0450.1. 
04502 
0450:3 

04504 
(145 0 5 

04506 
04507 
" ., e- '"I o-. :,,1 "t ._1 l •:J 
ro 4C:O q .... <o..? •• 

04510 
1:'4511 
n .1_ c 1 -~ 
v "T ._j .L L . 

0 4 51'7~ 
0 4514 
04515 
"4"',1 {.: 
••• .... .L ·-· 

n ,.. r:: 1 - .• 
f.l L.f' .,.I .L / 

04513 
···4c-·:·n 
·-· .... L- .. 
r ... e . ....,• 
t_l .., ·- ' c .. ... 

'"'4"' '"' '"' IJ ._J c ,-_, 
0 452 4 
04525 
.· 4 C' ...... :J ·-' .::. t· ,, 4 C' ·:. .., 
1_. ·- ' c-_ .. 

1 •• 4 C' ~· •J 
.,1 ·-' ' · - · - · 

II 4 c; -: .. ~ 
" -.. L,.. • 

t1 4 ~ ·:. II ... - ...... 
, ... 4 r .-. . 
'J .... . . ; . 1 
' ' 4t=' ·'"'• .-. ,_. ·-' .. :. c 
... 4 :: ·:· ·J 
·~· .,) v .. .J 

.-. 4 C' r , .-i 

._. ·-· ..:· ..... 

.-1 4· c •'"\ c_· 
;,. ·-· -~ ·.J 
.... i c:: .-. .
'• .. , ·-· .::,. t'· 
Co 4' C' ·-=· .., ..... ....1 ..... ,. 
.·, .·1 C' ... , ,-, 
1,.1 "t .... ... -, ·: · 

1·, 4. c:: ·j ·=t 
• .J ·-· .. 
... 4 <: 4 l·o 
; . . ..._; -· 
') .ot r.:· .~ t •.. "'r ._1 '·t 1 

(J ·" c:; 4 ·:·· ·-t - ,_ 

. 'I ·' C' ,, .-• 
'I. .. , ·- · i ·-' 

- ... c .. .:: ! I o_ ' .:.:., • · .. • .,. .. , ·-· .. 4 ..... .. ... 
lj :: • .:.; t:· 
.. .. - I' · -i lc__!.'-; Lt / 
'·-' -r ·- .,. • 

( • " t:" .... - • 
'J .... . _; .... ·::· 

. . - --. 4 o·~ .... . 

._. ,J ...J .I 

... • ..., c:::· C.';' f 

'·' "'T ·-· .,) l. 
('· ... C' r,- , .. 
I) ... ._: .) , _ 

0 4 ':': 53 
... ,..:::c .-t 

•) "T ·-' • ..,1 - , 
,•, A r: c.: c:: : 
;_; ...... ·-· ·-· ·--' ,, 4 r::; c. .::. 
·-· ·- · ,J •.J 

1
-, ... ~ c:: .. ~ 
~· ey ._1 ._ : , · 

" 4.:e .-. ') .... •,) .; . 
,'; it t.:' ~~ :~ 
•J 'T ;=' ._ .. . 

~ -c-r-. · .J .... .. .~ _ u 
(; ,< t:; .~ 1 ·.· i'oof'---· .·. -~ ·=- ,... . .... 
·-· ~ ·-· r:;. .:.:. 
f: .. c .. ~ .-, 
_, .... ·-· ::,.. -~· 
f ; 4. ;;; ;:_ . ·! -· ·-' '-' . ., . . - .. -· 
; _; 1!:} ::: i:,. ::.• 

fi .:! ;_::; t=. {. 
- 1 - •.• 

;J " c-, ., .... , r ...... ( · .. • 
t a ·'! e: "? 1 ·-· ~ ·-· ,. .. 
1!4~7 ·:· - ... rl:-
o"; .:,i t:' '7 ·:O 
••• t•J( ...... 

!' • ...; c::? 4 ·.• "t·-·t 
,.., ,.e--~e 
·-· 't .. ..J ,.. · •• 1 

C' 45 ..... f . 
n 4.·r--:;;·7 
·-• ·Jr ,. 
o 4 c · ., ,-, 
._1 ·-' r' .. • 

04 5i.::(i 
045:3 1 

,. .... .. . - .. .... -·· .... .... ................... __ .. ..,_ ... ,_ ... ___ ...... ....... ' .. .. . . ' . ... ~ ·-~ ·--·-· ·-·--· . ........ __ ...,,. ....... ~ ~-·~. ' ~~ ...... _ ........ .... . ........ ...... _ .. ,_ ··- " " ' " 
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E.2 VORTEX LISTING YtRF.:Rf PROGRAM PAGE 63 ' LI ST ING PAGE < 9 3 4 ) 

00~742 00101Q A 4~84 
00~743 00,74~ R 
0 05744 001002 A 4585 
OO:S~itS 0057:51 R 
00~7 46 120317 A 458 6 
00 5747 006705 A 4587 
0057~0 000000 A 

JAZ 

• ·.• • J AP 

AD D 
IJMP 

"-+4 

TBKU 

' V$ LLUP 
o,x 

ERROR If A.GT.V$LLUP 

RESTORE A 
' RET UR N IF" OK 

07 04584 

0 7 0 4 59'5 

07 0 45 86 
07 0 4 587 

0 0~751 
00 ~7:52 
00 :57:5 3 
0057 :54 
0057 55 
005756 
005/57 

0303 16 
010 432 
05:5000 
00:5001 
05~001 
020302 
076003 

45 88 
4589 
4590 

A 45 9 1 
A 4592 
A 459 3 
A 4:594 
A 4 ~95 
A 4:59 6 
A 4597 

459 3 

················~················~············ • ERROR - CONST RUr.T MEMORY PROTE CT VIOLATION • ............................................... ~··· 
TBK10 LDX VSLUP POIN T X AT 1ST BAC KG ROUND LJO RD 

LDA ";:BKJ MP 
~TA o, :< 
TZA 
STA 
LDB 
S T ;-< 
DEALOC 

1 , X 
'v' SCRS 
PR,B 

STORE 'Jf1P 
POI NT B AT 
SET DEALO C 

0 • IM BA CKGR OUND 
ST ACK 
ADDRESS TO 1ST . BACKGROUND LJORD 

0 7 
07 
07 
07 
07 
07 
07 
07 
07 
1)7 

07 

0 458 8 
04589 
0 4 590 
0459 1 
0 4 592 
04593 
0 4 5 ·9 4 
04595 
04596 
0 4 597 
0 4598 

O!l:!l 760 006:50:1 A 
00 :5761 000077 E 
0 0 ~ 7 6 2 0 0 0 7 0 0 -A 

00 ~76;3 
0 05764 
:) 0 57 6 :5 
lii)57 66 
0057 67 
00:577 0 
00 :577 1 
005772 

00:577 3 
oo=o77 4 
00:5775 
00:5776 
005777 
006 0 00 
006001 

()06002 
!1060 0 3 
0 06004 
0060 0:5 
006006 
'!06 007 

:)0 6010 
006011 
0~60 12 
0060 13 

000 432 A 4599 TBK JMP SET BS9 07 0 4 599 
46 00 Yi l l CONT F"G 01 0 4 600 
4601 NUCl CCNT fG 07 0 4 601 
4 602 EJEC 0 7 0 4 602 

4 603 ~········································· ~~··························· 07 0 4 603 4604 ~ .. 07 0 4 604 
4 60~ • P R 0 C E S S T r D R M A T D E S C R I P T 0 R < T I 0 ) • 0 7 0 46 0:5 
4606 • • 07 0 4 606 
4607 • rUNCTION: TO PROCESS THE f'DRMAT DESCRIPTOR: TW W. 07 04607 
4608 • .. 07 0 46 03 
4609 • ENTRY: DIRECT rRCM f'RS • 07 0 46 0? 
46 10 • Ef'PT = CUR~EHT BUffER CHARACTER POSITICM CBASE 0) liE 07 04610 
4611 • LJ =SPE C ifiED BUffER CHARACTER PO S tTION ( BASE 1 ) • 07 0 4611 
4612 • . • 07 04612 
4 613 • EXIT : DIRECT TO FRS !IE 07 0 461 3 
4614 • BFPT = LJ - 1 * 07 0 46'14 
4 6 1 ~ • B F" LJ P T -· AL B f' + B F" P T 12 . IE 0 7 0 4 6 1 5 
4616 • RWF'L CBIT S C> a 1 IF" LO GICA L FILE PHYSICALLY Pil S ITIONED BA CKY2 07 04616 
461 7 • ~ 07 0 4 ~17 
4 618 w. ERRORS: ERl IF' t.l OUTSIDE LOGI CA L RE CORD • 07 0 4 61::: 
4619 • • 07 0 4 619 

4~2 0 ·································w.•••·······~···~~·······~············· 07 0 4 620 0 0~76 3 R 4 622 TIN EQU . • 07 0 4622 
005763 R 46 23 T O~T EQ U ~ 07 04623 

4 62 ~ MCVBAB BfPT ,~AVE SAVE CURRENT VALUE Of ~UFF' ER CH AR PTR 07 0 4625 
016026 A 
056032 A 
016170 A 4 626 
00531 1. A 46 27 
056026 A 4628 
146032 A 46 29 
00100 'l A 4 630 
006002 R 

4 631 
4 632 
4 " '='3 

v -· 
0 161 22 A 46 3 4 
00 4 24 1 A 463:3 
146170 A 4 636 
00100 4 A 46 37 
00 :5367 R 
001000 A 463 8 
0060 4:5 R 

46 3 9 
4640 
4641 

0 16026 A 464 2 
00 4 341 A 464 3 
126027 A 4644 
14602 0 A 4645 
00 1002 A 464 6 
006032 R 

464 7 
4648 
4 6 49 

036010 A 46 ::i0 
0 1:5015 A 4651 
146 142 A 
0561 4 5 A 

........ -"" '+O ~C. 

4653 
4 65 4 

L DA l·hB 
DAR 
STA T:FPT ,J 
SU !J ~ AVE dl 
JAN TI 010 . 

. 

·········~-·~··~·-·· • POSITION FORWARD • 
~·-·············*••• LDA LRSZ ,B 

LRL A 1 
SU B ~J~B 
JAr~ ER 1 

J MP TIO LP 

-~~····· .. ······· ~·· ·· • POSITION BA CKWARD • 
~· · ·· ~ -· ~ ······~~~~ ·· TID 10 LDA BFPT ,B 

LSr. A 1 
ADD ALBF' ,B 
SUB ~?:3 f',B 
JPP T1020 

··~············~-~~·· • REPOSIT!ON BU FFER • 
· ~ ~ ·····~~~···~ ~ · ~ ~ ·· 

.• 

LDX ~D F ': B•B 

GET 1J 
CON VER T FRUM BAS E 1 TO BASC n 
STORE AS BUFFER CHA RA CTER POINT ER 

TEST DIRE CTI ON OF REPOSITION 

YE S 
GE T LOGICAL RECOR D BYTE CO UN T 

ERR OR 11 LJ OUTSID E REC ORD I 

GET WORD PO SI TION 
GET AD II R':.S~ 
COMPARE WI TH BUr FER ST ART 
EXI T If' ST IL L IN BUF FE R 

f1 DDRESS 

LD A l3 • X GET EUFF'ER RECORD NUM EER 
SU B P3RC ,B 
STA PRECNQ ,B J~ CK UP FII_E · 
AD~ BB ALB F',PBSZ,ALJf BUMP LOGIC AL ~UFFER ADDRE SS 

Y2 

V2 
V2 
\12 

\12 
V2 
V2 

07 04626 
07 04 62 7 
07 04 62 8 
07 (1462'3 
07 0 46 3 1) 

07 04631 
0 7 0.46 32 
07 0 46 33 
07 0 4 E.34 
07 0463 5 
07 04636 
07 04637 

0 7 04638 

07 0 463 9 
0 7 0 4.6 4 0 
07 0 4641 
07 0 4 642 
u7 0464 3 
I)'? 0 4 6 4 4 
0? 04643 
07 04646 

0;' 
1) 7 
07 
07 
07 
07 
') 1 
07 

046 4 7 
04 648 
0 464'3 
0 4650 
0465 ! 
() .6"' " "r .J ..-:. 

04653 
0465 4 

006014 0 16027 A 
006015 126143 A 
0060 1 6 05 6 027 A 

006017 0 16154 A 
006020 05 6 0 33 A 
00602 1 0064:51 A 
oo6 022 o ~6oa:5 R 
006023 1104~4 A 
.006024 056154 A 

. . 
006025 105025 A 

.. 

4655 

46 :56 

4 657 
46 58 
4659 TI0 15 

BT 

OR A 
s ,. ~ 

PIJSH J 

ARST+!.JR,TID15 

~ BS 
RWfL •B 
F.: r- L 

SAV E FLAG LJORD 

WRITE ? 

YE S . S E T READ BEF ORE LJR ITE f' L~G 

RE PGS! TION f'IL E 

. 
' 

V2 

V2 

V2 

"7 (4."''"' ·-· ' J E::· ...J ... ,. 

07 0 4 656 

07 046~7 
:>7 046:):3 
Ll7 04659 

-' 
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E.2 VO~TE ~ LISTI~G 

036026 00:540 4 R 
006027 016033 A 4660 
006030 110426 A 4661 
0 ~6031 0561 54 A 4662 

't'$RERF 

~AVE +1•B 
scs 

4663 TIC20 

L D1i 
ORA 
S TA 
DAEB 

RWFL tB 
ALBF ,BFI.JPT 

00 6032 016027 A 
006033 00::';311 A 
00603 4 056025 A 
00603~ 016020 A 4664 
0060 36 12614 3 A 4665 
006037 1 46027 A 4666 
00 6040 056144 A 4667 

0060 41 016122 A 
00~042 056123 A 

~0 6043 005001 A 
0060 44 056032 A 

4 66 3 

4669 

4670 
4671 
4 6 72 

0060 4~ 
:} 060 4 6 
0060 47 
G 060 ~0 
0060 51 
0060 ~ 2 
0060 :1 3 
0060 54 
('''60 :55 

A 4673 
A 4674 

D 160 26 
146032 
001010 
001031 
016032 
046032 
0042::57 
001004 ·~ 
00604:5 R 

A 
R 
A 
A 
A 

467~ 

461"6 
4677 
4678 
46 79 

4680 
0060 :56 10502:5 A 
0 060 :57 0 01103 R 
006 060 001000 A 4681 
00 6061 00604:5 R 

LDA 
ADD 
SUB 
STA 
MOVB AB 

2AB 

AP2F dl 
?BS ZoB 
ALBF .B 
PBW:: .J3 
Lf~ ::;: Z , L RWC 

SAVE 

-- ~ ·············· • POSITION LOOP ~ 

-·~····~·····~·~· TinLP LDA BFPT, B 
SUB 
JAZ 

LD~ 
INR 
LRLA 
J AN 

PUSHJ 

JMP 

.,_.,.E .., 
-~ H v ' S> 

FR .-. .... .. 
..) •:) .j 

SAVE, B 
SAVF:, B 
1:5 
TICL P 

GBA 

;zoLP 

PROGR AM PAGE 64 LISTING PAGE < 

RESTOR E FLAG !.lORD 
S ET CLEAR SUPPRE~S FLAG 

INlTIALIZE BUFfER WORD POINTER 

RE II'iiT IALIZE 
AL~C LOGICAL 

PHYSICAL WORD COUNT 
WORD COUN T 

AL S O CHAR COUNTER 

EXIT TO FDRM A7 SCAN ~H EN DONE 

BUM P CHAR COUNTER 

I.IC RD BO UN DARY '1 

YES. GET NEXT BUFFER ADDRESS 

LOOP T I LL -:JO riE 

935 ) 

V2 

V2 

07 046 60 
.)/ 04£.€. 1 
07 0466 2 
u? 04 663 

07 
n :> . . 
C? 
-) ~ ! /' 

07 

04664 
0 4 E.6.5 
0 46 66 
0 4 E.t=. i' 
04668 

ll 7 ll 4 f E:. ·~ • I - J • 

07 
0.7 
" -, ... ' 
0 7 
0 7 
07 

07 
07 
07 
0? 

04670 
0 46 7 1 
0 467 2 
0 46 73 
04674 
0 4 67 5 

04676 
0 4 677 
0 4 6 7:3 
04E.7'3 

07 0 4 680 

07 04 6 81 

468 2 EJEC C7 

468 3 ···············~·~···············~······~··············~~·~············ 07 

n 4 t:. o -::· 
v '-'V'-

0 4 683 
04684 
0 46:3 ~ 
04.:.:36 
0468 7 
-4 - ,-·o 
IJ t. ;:. ·-· 

4684 • ~ 07 
4685 w. T E R M I N A T E < T R M ) * 07 
4696 * ~ G7 
4687 • FUNCTIO N : TO PROC ESS A TERMINATE CSND ) CALL ~ 07 
4688. . 't. 07 
4689 * ENTRY: NO SPECIAL CONDITIONS * 07 0 4 E.8'3 

04690 
0469 1 
0469 2 
04693 
1:!469 <~ 
04695 
0469 7 
04€. 9 :?. 
0469:1 

4690 • ~ 07 
4 691 • EXIT : LOGICAL BUF FER· RECYCLED ON WRITE * 07 
4692 • EXIT OP PUS HED V2~ 07 
4693 • 1/D OP PU S HED ON lERMINATE WRIT C NOH-LOGICAL V2~ 0 ? 
4694 ~ ~ 07 
4695 -~~~-·-~·-··~ .. -·• •*• *****~······ · ··~-~-~~ ~· ····••M***•****~·~·-~···~~···· 07 

0060 62 01 61 ~4 A 4697 TRM LDA R ~ FL oE V2 07 
00 6063 110425 A 469S ORA TRS SET TE RMINA TE FLAG V2 07 
0060 64 0~6 1 51 A 4699 S TA R~FL oE V2 0 7 
0060 65 0 06441 A 4 700 ~T ARST +LF,TRM20 TEST LO GICAL FI LE V2 07 - . -~ .. ' ' ·" ' Ull .... ...... ( 

006066 0 061 12 R 
4701 
4702 
4 703 

W. ll :.HI! !I! ll J! #. ll! :« ~ J! llf ll II! _, 

*LOGICAL tiLE :l! 
:..lf.:t:ll€!1oi* ll*~* •*ilt lllf. ~ 

006 067 006440 A 4704 
(')06 070 006112 R 
0 06071 006451 A 4 705 
006072 006076 R 
0 0 6073 0 561 5 4 A 4 70 6 

00 6 07 4 105 02:5 A 
0 0607 :5 005167 R 

4 707 

0 360 76 036010 A 4 708 TRM lO 
4 7 09 

006077 016122 A 
006 100 05~030 A 
006 101 0150 02 A 4710 
006 102 007401 A 4711 
0061 03 006410 A 4712 
006104 00610 6 R 
00 610~ 007400 A 4713 
-~610' ~ • 'l'n A ~~1 ' ~~ C UIO OU H ~ ' ~ 

0061 07 003001 A 4 7 1~ 
C'061 10 006151 R 
00 6111 0 ~~ 003 A 4716 
Q~ 6112 010422 A 4717 TRM20 

0(161 13 
006 114 
(106 11~ 
n ....... 1 • ,.. 
- 1J0 110 
1)0 6117 
006120 
006121 

036011=. A 
03~000 A 
005344 A 
o::.::.ooo A 
005041 A 
036016 A 
055000 A 

4 7 13 

4719 
u 06 122 016154 A 
()0 6123 006 441 A 
00612 4 00613 2 R 
00 6125 006400 A 4 720 
006 126 000065 R 

BT AR 8 T+R~ ,TR M20 

BT 

STA 
PU S HJ 

L D >; 
N 0 'v' B A X 

LDA 
;;oF 
~T 

RD F' 
LDA 
xo ::-

S TA 
LDA 
PUS HF 

TRA:B 

'B T 

ARST+IJR ,T RM10 

RW FLoB 
RCL 

.., " ...... ' ,.., 
CE X 

RWFL , LF, TRt13 0 

ASE T+RH,CAN 

. --· -- . -------- -· . . .-...... . . .. ............ _, .... --- ... 

RMD !' 

YES . WFd TE ? 

YES . RE CYCLE L OG ICAL BUFFE R 

POIN T X AT r::ll 
LOAD FC B( O) wiTH LOG!CAL RlCORD S IZE 

GE T ACCESS MODE FROM reB 

SET CV FL IF SEQ UENTIAL 

RE ~ T DRE REC8~D NUMBER IF DIRECT 
0 T H E P. :.J I S E :_• ~ .D A T E 

L£1 GTCAL ~· 

'r E S . E ;{lT IF R~D 

. . .. ··- . .... .. .. .... .. 

I I .-, 
v c. 

\
1 .-. •.::. 

'./2 

V2 

¥2 

07 
... , 7 ·- ,. 
i : ~;:; 

·- ' •·· . .... I_J ,F 

. . ' I • - ' 

0 ? . . .,. 
;; ~· 

.. ..., 

.. I' - ~ 

~· / 

04701 
0470 2 _4_, __ u ,· u :j 
f• 4 70~ _., ' . 
04 / 05 

0 4 706 
0 4 70 7 

0 4 708 
;·. 4 -, (' ,., ·-· ... ; ~· 

.., .,. ,-, • -, • (I v .· ;_1 t.tr .l 
( . ...... (J i171l 
•,· 0 \ 'T ,. .&. ' 

.-. - ,. 11 4 7 1 ~· 
t.; / '-' I '-

r ·-· n 4 ""1 .., ..; .. ·· ,_. ~ ·' 
.-., 0 4 714 
.... ... '"' 4 ''5 ·• ... ._, ..,. J. 

C7 P. 4 ? 1 ~~ 
(t7 tl 471 7 
-;.,. rtd '71 -=' ·- ~ v ....,.. •. .., 

.. -, 0 4"'1 " tJ / ( ~ 

U? 0472 0 
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E.2 VORTEX LISTING Yt'RERF" PROGRAM PAGE 615 LISTING PAGE C 936) 

o06127 03601o A 47et 
4722 

LDX ADFCB,J 
MOV:BAX PBSz,o If" HON-RMD, SET FCB CO) = PBSZ 

V2 07 04721 
V2 07 04722 

006130 016143 A 
00.61 ·3 ·1 05!5000 A 

4723 HU130 TRA:S RWF'L,IJRtCAN EXIT OH RE.AD D.1 07 04723 
· 006 132 016154 A 
006133 0064:51 A 
006 134 00006:5 R 
006135 006412 A 4724 
00613€. 00006::i R 
006137 0 10464 A 4725 

ET 

LDA 
PUSHF 

r:c,CAN 

CID 

EXIT FOR EMCODE/DECDDE PD 07 04724 

006140 
006 141 
006142 
006143 
006144 
006 145 
006146 
006147 
006150 
n,..,.. ••• 
:.1 UCJ.JJ. 

036016 A 
035000 A 
005344 A 
055000 A 
005041 A 
036016. A 
055000 A 
001000 A 
00006.5 .R 
0 16121 A 

4726 WRITE LAST HON-LDG I CAL ·RECORD 
07 04725 
07 04726 

4727 JMP EXIT TO V$FORTIO 
. 
• 

07 

4728 TRMI LDA LRECNO,J 07 
4729 EJEC 07 

4730 --~~····································~··············~······~········ 07 4731"' .i • 07 
4732 • U N f D R M A T T E D I N P U T I D U T P U T < U 1 0 ) • 07 
4733 ~ • 0 7 
4734 • FUNCTION: TD PROCESS UNFORMATTED I/0 CALL S ~ 07 
473!5 • .. 07 
4736 "- ENTRY: I TEMAD = LIST I TF:r: ADDRESS ' " 0 7 
4737 • BFWPT = ADDRESS OF DATA WORD IH SUFFER ~ 07 
4738 • • 0 7 
4739 ~ EXIT : TD V$FORTIO THRtl GNL * 07 
4740 • ~ 07 

4741 ·······································~-·~·-···~···················~·· 07 4 7 43 ................... 07 
4744 • TRANSFER LOOP • 07 • 
474:5 ················~ 07 ' 4746 UID PUSHJ GNL GE ~ NEX T LIST ITEM ADDRESS/EXtT V2 07 

04727 

04723 
0 4 7'=''3 , L. -

04730 
04731 
0 4 732 
0 47 33 
04734 
04735 
C4736 
04737 
04738 
04739 
04740 
04741 
04743 
04744 
04745 
0474~ 

:'.:0£1!52 10~025 A 
0061 :53 001447 R 

.. GBA 
. • 

4747 
006154 10502!5 A 
0061:55 001103 R 

006 156 
OOE.157 
006160 

006161 
006162 
JOE- 163 
006164 
006165 
00616.6 

4748 
0 .1615!4 A 
006411 A 
006167 ' R 

03602!5 
015000 
036113 
055000 
001000 
006152 

4749 
4750 
475 1 

A 475.2 
A 4753 
A 4754 
A 4755 
A 4756 
R 

4757 
4758 
4759 

PUSHJ 

TSAB 

••• ll!.tllllll!ll!ll! 
• l rf'p·u T lli 

••••••••• 
LDX 
LDA 
LDX 
STA 
J t'l p 

lll ll! lit ll! lllll 11! liUU! 

• OUTPUT :t: 
ll!.lr:ll!ll!lllll!llllf.ll 

UI04 LD X 

. ~WFL.WR,UID4 . . . . 

nn:PT • B 
o.x 
ITEMADtB 
o.x 
UID 

ITEMAD•B 
o,:>< 

GET BUFFER ADDRESS 

TEST INPUT OR OUTPUT • 
• 

' 

POINT X AT D~TA UCRD I~ BUFF ER 
GE T DATA WORD • 

POINT X AT LIST ITEM 
STORE INP UT DATA WORD I.N LIST ITEM 
LOOP UI'H I L DONE 

I T E r.; 

V2 

V2 

07 04747 

07 04748 

u /1 

(17 
07 
07 
·o 7 
:J? 
Ol. 
07 

04749 
0475 0 
04751 · 
04752 
.0 4 7 5 3 
0475 4 
04755 
0<~756 

Q7 0475 7 
. . (j 7 0 4.7 58 . 

07 0.4759 
. . 07 ~4760 ' :: .· 

. . 0?· 04761. .. ' • •. 006 16 7 
006 170 
006171 
''0'"1 7 -=> 

036113 
015000 
036025 
055000 
001000 
006152 

A 4?60 
A 4761 
A 4762 
A 4763 
A 4764 
R 

LDA 
LDX 
STA 
JI1P 

.:3 r 1.1 P T. • B 
o.x 

POINT X AT LIS T 
GET DATA WORD 
POINT X AT DATA 
STORE DATA WORD 
LO OP UNTIL DONE 

WORD I l't BUFFER .. · ,c. 7 · ·o · 4· " ii -::. · .. ~ . I..: • • • ., ·J '~· . • · . 

.... c ,._ 
006 173 
-·o-,-4 ;_1 t· .r.. t" 

4765 
4766. 
11!·767 

IN OU TPUT :BU::-FER 
uro 

. (17 · 0' 47.63 " 
. . 07 04764 

' EJE C 07 04765 . 
~•••••~~~li!·~•••••*Y••••••••••••~ ~ ~~*•••~··~•••·~~·~••••~*••••••••••••~• Q·7 · o4 7 6~ 
:.. ., (I? 0 476;' 

4768 • 
0::·769 • 

P R ::J C E S S X F D R 11 A T D E S C R I P T ·o R < X I · ~· ) liE 1:1. ':;> . 0 4. 7 i ·=· • • , 1..1 •.J • 

• 07 04769 . 
lf. 0? 04· 7?(1 ' 4770 

4771 
.-! -.-."""' ... ,.. ,.. c. 

• FUNCTI ON : 
"f. 

TO PROC ESS THE FORMA T DESCRIPTOR: 

:.: ENTRY: 
~ 

DIRECT FROI'I FRS 
1'1 = FIELD WIDTH 

"' r,.., · 04 7 "~ · w; v I r . · ~ .a. 

• 07 0 47.72 
• · o7 . ti ·47 7 3 ·· .. ~ ? .,. "':ll . .,. (' ( ......, 

~ 774 ~ • 07 04774 
A .... , ... !f. .-c.. X I T •• 0 F Jr: ., .... 0 4 '?' ....,( 5_ •--;· ... l ..J · · T R S -'·'. t .-

4 ., -.::. ,. / 0 

4777 
~ • o 7 . a 47 7 r 
~~~~~~-~·~~-···~~~~·····-~~-·~--~~~·~···~····~~~~~·~---·~~······-~····~ 0 7 0 477 7 ' 

00617~ 
006 175 

R. 4779 
R ~·730 

XIN tQU • 07 04779 
XDU T EQU !f. 07 · 04780 

MOV~AB E L"Kl,tCHAR LCAD BLqNK AS REPEAT CKARACTE~ Y2 07 04782 
006 17~ 016202 A 
006176 056030 A 

006 1 77 016125 A 
006200 0:56052 A 

0062 01 016002 A 
006202 056021 11 

006203 105025 A 
006204 005 125 R 

4782 

4783 

.- 7"4 
i1 ·=· 

N.COUNT 

PUSH J ~CH 

SEI REPEAT COU~iT TD N fl ... 
·- r 

SET SCB TG BUFFER 0 7 0478-+ 

REPEAT CHAR ACTER 1/0 H TIMES V2 07 04785 

.· 

I 

! 



. ~ ·,-

. 
' 

E.2 VORTEX LISTING . 

006205 001000 
0 0 6 Z 0 6 0 0 0 4 4· I 

~ 47S6 
R 

• 

. 
. ' 

J Mf!> 

VSR£RF' PRO GRAM PAGE 66 L I ST ING PAGE < 9 '='7 ' " ·' 

RESU~E F ORMAT SCAN 07 0 4 786 

' h• . 
' i). . . ... 

4787 E J EC 07 
4788 •••••••••~•••••••••••••••••••••~••-••••••*••~•••••••••••~~••••••••w•••• 0 7 

0 4787 
0478::; 
04789 
0 47 9 0 
0 47 :Jl 
C4792 
n 4"'=l:"' 

4~8~ • ~ 07 
479~ - • P R 0 C £ S S Z DE S C R I P T D ~ C Z 1 N I Z 8 U T > • 07 
4 7 ,1 • ~ 07 
4792 "-FUNCTION: TO PROCESS TH r:: Z .f" OR~lAT DESCRIPTOR: RZl-1 * 0 7 
4793 • * 07 ~ ., _ _,. 

4794 • ENTR VI DIRECT FROM FRS »: G7 0 4 ., 9 ·' ' .... 
479 5 ll! l-IT • \.1 TOTAL fiE LD &.IIl!TH If. G7 0 4 795 

0 47 9 6 
0 4 797 
0 4798 
0 4 7 9•; 
04800 
0 4801 
0 4 802 
0 43 03 
0 4 8 04 
04 t:06 
04807 
04t:o·;o 

47 9 6 • IIBSZ = BYTE COUNT CF S I NGLE LIST ITEM If. 07 
4797 • ITEM AD = ADDRE SS OF LI ST ITEM • 07 
4 798 "- RWF" L<BIT WR> = 0 READ *- 07 
47 99 • = 1 WRI TE ~ 07 
4 800 • .. 07 
4801 • EXIT: I NPUT : DIRECT TO FRS • 0? 
48 02 • OUTPUT: DI RECT TO F"RS THR U DBC *- 07 
4 803 • ~ 07 

4 80 4 ........... ~~·····~·············· .. ····~·~· .. ······· ~~················•• w. •ll! 07 006207 R 
006207 R 

4 806 ZIN E QU ~ 07 
4807 ZOUT EQ U • 07 
48 09 ZAB AIBU f-1 SET LIST I TEt1 SCBCO>=O <BYTE COU NT > 07 

0 06207 00~001 A 
0 06 210 0:561 07 ~ 

4 810 
0 06211 016113 ~ 
006 212 0,6110 A 
006 213 01~111 A 4811 
00 6214 0 0~111 A 4812 
00621 ~ 004301 A 481 3 
~~ 62 16 146101 A 4814 
00 62 17 0~60~Z A 481~ 

0 06220 0 16202 A 
(1 0622 1 O:'.i6030 A 

S 06 222 10:502::5 A 
0 0622 3 00:512~ R 

0 062 24 0161:54 A 
006 22:'.i 00£411 A 
0062 26 006261 R 

48 16 

481 7 

4818 

4820 • 
4821 ZIOt 

0062 27 10:502:5 A 
U062 SO 00 0101 R 

0062 31 10:502 :5 A 
006232 00 63 02 R 

006233 01 6030 A 
006234 0 :56 111 A 

0 0623 ~ 01 6171 ..:1 
0 0 6236 001010 A 
006237 0062~0 R 

1'\362 4 0 105025 A 
006 241 000101 R 

0062 42 
0062 43 
··t " ,.,. "' ~ 4 
'· ... 0 c. "+ 
006 245 
!)0 62 4 6 
006 247 

0 06250 
''0 6'"' .. ' . C. ..,1 

" "6 .... .. .., vv c. ... c 
00 62:i3 

1 050 25 A 
006302 R 
01 6111 A 
og4204 A 
1.:. 6030 A 
0!56111 A 

0 1 6013 A 
0 ~6 021 A 

10:i02~ A 
003320 R 

48 22 

48 2 3 

4824 

4 82 6 

4 827 
4828 
4 829 
4S3 0 
4 83 1 

4 832 

4833 
0062 ~4 016171 ~ 
0062~::; 0 0 101 6 P. 
006256 006 227 R 
006257 001000 A 4 834 
0062 6 0 001(114 R 

7.ID2 

4 836 • 
4 837 ZIIJ4 

00626 1 01 6 013 A 
006262 056021 A 

0062 6 3 1050 25 A 
006264 00 1 6 23 R 

48 3 8 

4 839 
0 0 6 26~ 10~025 A 
0 062 66 006 3 25 R 
006 2 67 016111 A 4 84 0 
0 06270 004 30 4 A 4 8 41 
006 271 016111 A 4 84 2 
0062 72 006150 A 4 8 43 

~ 
' --.. 

• 

MOVBA1! 

L DA 
I n R 
IH RA 
S UB 
ST ~ 
MOVBAB 

PUSHJ 

TSA B 

INPUT 
?USH..l 

PUS HJ 

MOVBAB 

TZAB 

PUS HJ 

PUS HJ 

LDA 
ASl A 
AI::D 
S TA 
~lO V BAB 

PU$ HJ 

TNZA B 

J i1 P 

OUTPUT 
;:1 0VB I1B 

PUS HJ 

PUSHJ 

L[lA 
C.SRA 
LD A 
A I~ A I 

. ' . _,,_ ......... -· ...... " -· - ···--·- .. . " 

ITEM ~D. AIBU F" 

WT,B 

1 
llESZ•B 
COUNT•B 
EU\K 1• BCH~ R 

RCH 

R\.I FL • &Jiib Z I 04 

f.. Y:: C 

7: !0 6 

B C 1-! A R • 1 C H A R 

~o~r,zt02 

. ~ 

c:sc . . 

ZID6 

ICH ARtB 
4 
Ji:C HA R, I 
ICHA RtB 
AISC B, ASCB 

PC H 

~JT ,liDl 

fRS 6~ 

I CC 

Z .t OS 

I CHAR.B 
4 
ICHAR•B 
01 7 7 

SET LIST IT EM SCB( l )= ITEM ADDRESS 

(A)=EYT ES TO PR OCESS 

E ~<CESS B VTE S 
SLEW THRU W/2 - IIBSZ CHAR 

I /0 TE S T 

GE T BUFF ER CHAR ACTER 

I NPUT C H ~R P. CTER TEST 

riE LD WIDTH EXHAUSTE D 

GET riE XT CHA R~ CTER 

JNPUT CHARA CTER TEST 

APPEND RT Ht;L::" 

SE T S CB TO LIS T ITEM 

PUT CHARACT ER IN ITEM 

LOO P UNTIL L FIEL D WID TH EX HAUSTED 

TO fO RMAT SCr'lt'i 

~E ... "C " T"' '· - T •..> I ~ 4J U L .t •;_"' ITEM 

IN ru ·r CHARA CTE R rR OI1 L IST ITEM 

OUTPUT CHARA CT ER 

GET RT HALF 

. . ' . .. . .. .. 

07 048 1 0 

07 048 1 1 
Ci t-, ''4,-'1" \) '-' ·=· c. 
07 0 4 8 13 
'J7 0481<1 
0 7 0 481:5 
07 0 4 8 16 

0 7 0 4 8 1 8 

1)7 04820 ,, ..., 
.... ~· 

{! "? ·;· 4 c '.) ·=· ...... ' ·.:J~L-

0? 0 4 :::2:3 

..• ._, 0 4 ·=· ":• ..; 
\,. ~ ._. '- "" 

.-. ..., r. 4 .-. ... i 1: 
IJ ~~ J t!• C. ._1 

•)l 04826 

r· .., ·J ( ... . ..... 
'-' .. 
. 7 li •. •.. .., 
•: ; . . . 
~ - ; 
·~ ' 

n 11 ..... .. "' ...,. 
.~oc..; 

0482 8 
04829 
·;· 4 '!., ............. 
I • .. • V I..' 

!) 4 8 3 1 

0 4 C:• ,, ·:> 
'J .,,, '--

a ~· a 4 a 3 ~ 

.•.·.· ~ .. ~ n ·"' o:· ·') ~ • ·r•.Jo,.l T 

" ,. ...... 
0 '? .. ' 

.... ·-
;,; i 
. -, 
cl ,. .. , .., ..... 
07 

0 48 36 
0 .1' .-. '"' .., 

-, c.~·t 

0 4 :34(; 
''1 4 '"''1l ... ·=· ,, 
04::; 4 2 
0484 :7: 
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E.e VORTEX LISTING PROGRAM PAGE 67 LISTING PAGE < 938) 

006273 000177 A 

006~74 10502~ A 
0·6~75 00632!5 R 

4844 

484~ 
· 006276 10~02~ A 
006277 002452 R 
006300 001000 A 4846 
006301 006261 R 

006 302 
0063 03 
006304 
00630~ 
00 6306 
006307 
006310 
00 6311 
006312 
006313 
0~€.314 
00631:5 
006316 
00 6 "317 
006320 
006321 
0063 22 
00632 3 

006324 

4948 • 
01603.0 A 4849 2106 
006140 A 48~0 
000260 A 
001004 A 48~1 
005365 R 
056030 A 4852 
140471 A 4S::i3 
001004 A 48::i4 
006324 R 
140467 A 48~~ 
0 0 1 0 0 4 .A 4 8 ~ 6 
OO=:i36:5 R 
140467 A 4857 
001002 A 48:58 
0053€.5 R 
006120 A 48:;)9 
000020 A 
056030 A 4860 

4861 ZI07 
10~06~ A 

4863 !II 
00632~ 016111 A 4864 ZIOS 
006 326 006120 A 4865 
006327 000260 A 
00633 0 0~6111 A 4866 
00633 1 006140 A 4867 
00 6332 000272 A 
00633 3 001004 A 4868 
00633 4 005337 R 
00633~ 120467 A 4869 
0 063 3 6 0~6111 A 4870 

4871 ZI09 
006 337 105065 A 

PUSHJ 

PUSHJ 

JMP 

·TEST 
LDA 
SUBI 

JAN 

STA 
SUE 
JAN 

SUB 
JAN 

SUB 
J AP 

l=IDDI 

STA 
POPJ 

ZI08 

OCB 

ZI04 

INPUT CHARACTER 
BCHAR,B 
• 0 • 

ER3 

BCHAR,J! 
TEN 
ZI07 

SEVEN 
£R3 

SEVEN 
ER3 

020 

BC HAR,J 

G~NERATE CHARACTER 
LDA ICHARtl~ 
ADDI •o• 

STA 
SUBI 

JAN 

ADD 
STA 
POPJ 

I CHARd~ 
0272 

ZI09 

SEVEN 
I CHAR d1 

OUfPUT CHARACTER 

OUTPUT CHARACTER TO BUrrER 

LOOP UNTil,.L DONE 

0-9 

EXIT 

, 

' 

EXIT 

. 
• 

4872 
4S73 

.:4974 

EJEC 

······~································································ .• . ·- ~ .. 

'.)06340 
l!O c341 
006342 
006343 
00 634 ;' 
0063 ~ 0 
006351 
0063 ~2 
1)063~3 

1)06354 
0063 !55 
006356 
006357 
00636 0 
006361 
006362 
006363 
006364 
006365 
006366 
006372 
U0 6410 
006 411 
006412 
0064 1 3 
006414 
006415 
006416 
006417 

4875 
4876 
4877 

006340 R 4879 
4880 
4881 
4882 
4SS 3 
4884 

006343 R 4885 
0 0 636E. R 4886 

4887 
006372 R 4888 

4889 
006422 R 4890 
006425 R 4891 
006447 R 4892 

4893 
000000 A 4894 

4895 
006501 R 4396 

4897 
4898 
4899 

006517 R 4900 
4901 
4902 
4903 
4'304 
4905 
49 06 
4907 
4908 
4909 
4910 
4911 

006420 000000 A 
00 6421 

4912 
4913 
41314 

006422 
00642 6 
006 437 
006440 
006441 .. 
'006442 000001 A 
006443 .· ; 
006444 

. . .. . . . 

• 

491~ 
4916 
4917 

' 4'318 
4'719 
4 9 20 
4'321 
4922 

• V $ R F. It R D A T A B L D C K V2• 
• • 
~·······················~········~·····*·····~~-~~·······~··~······~··· BASE EQU • , BA SE ADDRESS OF DA .f A B(OCK 

VOPSTP 
VAACC 
VABSC8 
VACC 
VACHJ! 
VADrCJ 
VAF'SCJ 
VAG PAR 
VAISCB 
'v'ALOC 
VAtiPOJ 
VANRJ! 
VAQPST 
VAF'BF 
VASCE 
VASF"L 
VASYSD 
VBEXP 
VBf"loiPT 
VBSCB 
VC HB 
VCHBPT 
VCHttHD 
VCOUN 
VCVF"L 
VD. 
VDEXP 
VDT 
VEDEXP 
VERN 
VFDLKY 
VFSCE 
VGDRP 
VIDEXP 
VIF'j..j 
VIIBSZ 
VIII-ISZ 
'v' Itf F L 
VIOCON 

IF'r NUC 
GDTO NUCl 
IF'T VII 
GDiO VIIl 
BSS 1 
PZE VACC 
PZE V:BSCB 
BS $ 4 
PZE VCHl! . · 
BSS 1 
P:ZE VFSCB 
PZE VGDRP-1 
PZE VISCB 
BSS 1 
DATA 0 
BSS 1 
PZE VOPSTK+STKSZ 
BSS 1 
B .,...,.. 1 
~~ 

BSS 1 
PZ£ V~YSDC 
BSS 1 
BSS 1 
B ........ 4 
~~ 

BS:! 14 
BSS 1 
BSS 1 

.BSS 
BSS 
DATA 
BSS 
BSS 
BSS 
B S S 
B .... " .~ ~ 

' • 
1 
1 
1 
1 
1 
0 
1 
4 . 
9 
l 
1 
1 
1 
1. , .. 

DP STACK POINTER 
ADDRESS OF ACCUMULATOR ACC 
ADDRESS Or BUFFER $C B , 
4-tJDRD ACCU I:U LATOR 
ADDRESS OF DECIMAL DIGIT ARRAY 
DCB/FCB ADDRE SS 
ADDRESS OF FORMAT ~CB ' 
ADDRESS OF '<" GROUP BLOCK 
ADDRESS OF LI ST ITEM SCB 
ALOC ENTRY FLAG 

PDP/JUMP 
DATA BL(ICK 

ADDRESS OF VSFORTIO 
AD t RESS OF V~rORTlD 
ADDRESS OF OP STACK 
ADDRE SS OF PHYSICAL BU~FER 
SCAN BLOCK ADDRESS I.. FLAG 
ADDRESS OF SYSTEM DCB 
B lt'i A R Y E X P 0 N '::: N T 
BUFFER WORD POINTER 
BIJ F~=" ER S C:B 
DECIMAL DIGIT ARRAY 
CHB ARRAY POINTER 
F'CB CH Aitt HEADER 
COUNTE.R 
CHARACTER VALIDIT Y FLAGS 
FRAlTICNAL FIELD UIDTH 
DEC I 1'1 AL E:>{ POI'iENT 
WORKING FRACriDNAL F IELD WIDTH 
EX PL I CIT D~CJMAL EXPON~NT 
ERRDR NlJi1B£R 
ri ~ LD DESCRirTDR LSTTER KEY 
rO R~ AT STRING SCB 
' <" GRO UP DYNAM IC REP EAT COUNT 
IMPLI CIT D ~CI MAL E XPON ~NT 
INTEGER FIE LD ~JIDTH 
INEI VI DUAL ll' EM BYTE SI ZE 
INDIV l DUAL !T EM WORD S IZE 
1N l1'IA L ENTRY FLAG 
I/0 CO NTROL t.IORD 

• 

FG 
FG 
FG 
FG 
FG 

V2 
l.l .-. y.:; 

V2 
FG 

07 04844 

07 04845 . 

07 048.46 

0? 04848 
07 0484'? 
07 04850 

07 04851 

07 04852 
07 04853 
0 7 0 4854 

07 04855 
07 0485 6 

07 04857 
07 04858 

07 04859 

0 7 0 49'60 
07 04861 

07 0 4863 
07 04864 
07 04865 

07 04866 
07 0486? 

07 04868 

07 04869 
07 0 48 70 
0 7 04871 

07 
:)7 
07 
07 
07 
IJ? 
07 
07 
07 
07 
07 
07 
(' 7 
07 
0? 
07 
fl"" . ' 
0? 
07 
07 
;·, .., 
v ' . .., 
U< 
07 r, -;> 
... ' 
;, "? 
•.• ( ,-, .., ... : 
07 
r. 7 
·-· 
'-~ I 
() ·~ 
· I 

r: 7 ., ' r, 7 ... ' 
0 7 
07 
07 
0 ? 
07 
07 
07 
07 
C7 
') 7 
0 7 
':) 7 
07 
07 
(s 7 
07 

0 4 0 -;> ·':> v, ~ .. 

04873 
0 4 874 
04 •J7r::"J. 

!J ' • 

0 48?E. 
04877 
04879 
04880 
0488 1 
0 4 ·=- ·~ ·:> '.J ..... ._ 

0 ·1883 
04884 
04885 
04886 
04887 
04888 
04839 
04890 
0489 1 
04892 
04 -,-, 

b ';1 ·-· 
0489 4 
0 4 8 9 !j 
04896 
0489 ? 
0 4 C• 0 ,-. ._. ··"' ... ") 
1,, 4 •::0 .;:, ,-, 
') ..... .,.; .. 
0490 0 

. 0 490 1 
04 q ····::J ..; IJ L .. 

04908 
049(14 
04905 
0490 6 
04907 
C4908 
0 4 909 
c 4'9 1 0 
04911 
04912 
04913 
04914 
04915 
04'316 
0491? 
049 13 
0491 '} 
0 492~1 
04921 
0 4922 



-- ... 

• 

E.2 YDRTE X LISTI NG 

006 445 
006 44 6 
006 44 7 
00 44~ 3 
006454 
0 06 455 
006 4:5E· 
0064 :5 7 
0064 6 0 
006461 
'J06462 
0:)6463 
00646 4 
00646 :5 
::J06 4 6E. 

00 6467 
00 6~01 

006:502 
006 :)03 
0 06:504 
006 :50:5 
006 :506 
006 :50 7 
:..:06 :51 0 
oa6 :5 11 
0 0€.512 
30 6:513 
006 :514 
C06 :51:5 
006 :51€. 
006 :51 7 
00652 0 
00 6521 
" 0 o'" • ""\c. "'c: jPI •.J 

006 523 
~i06 ~ 24 
''0 6- ~.c: ._. .J c. ..J 

1)0 6:526 
~8(;.:527 
1)06:530 
O:J 6531 
·.~ ::; 65 32 
'.) 1)6:533 
00 65 3 4 
' lfl 'C" ....... ... '· ,.;, .. J .;: • ..J 

'.)0658 6 
006 :53 7 
0 06:540 
iJ06 541 

000000 

000000 
000000 
0 00 000 

00000 0 

4923 
A 4 924 

4'32:5 
4926 
4927 
4328 
4929 
4930 
4 '3 3 1 
4932 
4933 
4 '32.4 
493~ 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
4943 
4944 
4945 
4 9 46 
4347 
4 948 
4949 
49:50 
4951 
4952 ---... -~ ..J ..:. 

4'354 

A 495€. 
A 
A 

49:57 
4958 
4 959 
49 60 
4'3 6 1 
4 '3 f, 2 

A 4963 
4964 
4 '3::. 5 
~~·366 

4967 
0 0026 0 A 4':368 
000016 A 4969 
0 0 0170 A 4 '3 7 0 
00 0 240 A 4 971 
120240 A 4972 

\liD LHK 
VIDS:TA 
VISCB 
VITEMA 
VIT EMW 
V!Tr1 I N 
VITt10D 
\ILIS TF 
VUH(Ctl 
VLRECN 
VLii:SZ 
VLRWC 
VMDV 
VN 
VtlF F 
'v' II1 
VOPS TK 
VFA RLV 

VPP.RC 
VPBSZ 
VPB WC 
VPREC N 
VPRLIN 
VPTFL 
VQ FL 
VRE. TUR 
VRW FL 

tl (" ..... .•.• ~ ,_. r 
VSG FL 
'/<"""'.,....~,... \ -.> ''"~ ...... 
'.1 "' '·/ "" D C • ..> • ...." 

VTEMP 
V T::· ···Pl ,,__a, 
VT ZRM 
'.l U ~{ I T 
'./W 
VWT 
'v' X F F L 
',l>~FL 
Vi~FW 
oov~.

'f r·. ·~ •.J 

'./ZFW 

4973 VI!1 
4974 1'1LIC 1 

006~42 R 497~ VZ ZZ 
4 976 

BSS 
IFT 
GDT D 
BS S 
B ... ~ ~,..) 

B SS 

E ~S 
~ " ... 
~ "'" ~ 
~ ss 
R <:'<:' .. ~' ., ..... 
;_. ...,). ..:,. 

DATA 

B S ~ 
ll~ "' 
"" .:-.,. ~ 
n ~ ~ .., -~ 

BSS 
t:• ~ <:" 
~ ~ ·~ 

DA TA 
BSS 
't:• ~ ... . 
.v ·~ .;:.. 

DATA 
DA TA 
D AT A 
DATA 
DATA 
CotH 
CO~H 

E ~ •• l~ L' 

EN D 

Y.R E:RF' 

1 
0 
4 
1 
1 
' • 
1 
1 
1 
' • 
l 
1 
1 
1 
l 

STKS Z 
1 
VI 1 
V I I 1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
• . . 
l 
• • 
0 ' 0 ' 0 

•• • 
' • 
l 
1 
1 

• • 
• • 
1 
1 
(; 2;;0 
l 4 
J 2 0 
02 40 
• • 

• 
PRO GRAM PAGE 6$ L I S THIG PAGE < 

IO L:NK CONTR QL UORD 
I/iJ ST ATUS 
LI S T I TEM SCB 
AD DRES S DF LI S T ITEM 
CO UNT OF WORD S REMA I NI NG IN IT EM 
L I S T I T EM :J 0 R D I 1'1 C R E ME N T 
LI S T ITDT MODE 
LI ST DATA XFER r LAG 
FCR CHAIN LlNK COUNT 
L 0 G I C A L R E C ::J R D N U t1 B '::oR 
LOGJS~L RE CORD SIZE 
LOGICAL RECORD REMA I NI NG WORD COUNT 
MULTIPLY OVERFLOW SWITCH 
HIT/X FIE!_D WIDTH 
NUMERIC FORMAT FIELD 

DP STACK 
FO RM A~ "C" GROUP LEVEL COUNT 

PHY SIC AL BUF FER RE CnRD COUNT 
PHY SIC AL BUF"FER SI ZE 
PH YSIC AL BUFFE R RE MAIN I NG WORD 
PH YS I CAL REC CRD NUMBER 
?REViOUS LIN K OF FCB CHAIN 
' . • PO INT 
QUOTE FLAG 
RETUR ~l ADD !,ES! 
FLAG iJO RD 

FACTOR 
SC~l~ FRCT8P F"LAG 
• - ' S I G N F '- r.; G 

NO 

TEr'lP ~TOR[ 
T C' t•' o ·~· T ., '"' ::-•- '• ..:· Ur:.: . ._ 
F. t:· 0 n ' ' c· T T ,... ,., " 

'' £J ·-· '-' :.:.. '"· t'i 

I / r. U fi I T W.l t: F: E R 
FIELD ~llDTH 
WOR KING VALUE DF W 
PA ? A~TER XrER ENABLE FLAG 
EXPO NEN T FI EL D NON - BI_A NK F LA G 
E " ... n . .• - . . -- - T - • D I ; I r T H " ,. .... ~l '" N r r ... :,_ ~ • ... . 1 . 
EXPONENT S1GN FLA G 
LEADitiG ZH~D FIELD WIDTH 
ASCIi. ZERO 
II E C I t1 A L 1 4 
DECir-lAL 120 
ASCI ! BLAN K 
,..., ~ .-: I I " ' .-. r·' v M ..>- L• LHl t ·. W::JRD 

END OF DATA BLOCK 

COUNT 

EN TRY NAMES 
IJ05 0 3 7 R VSRE R l 
E X TE~NAL NAMES 
00 4 353 E B IFC B 
0::143:5 1 E PI FCB 
OU5 76 1 E VSE ~<: EC 

0000 00 R YS RERf OOO Odl A Yt~ERN 004 713 R VS RER R 

AACC 
AD FC B 
A Iri 
AL 
MlRB 
AR:> T 
A ~",-. DC .., :- I ..,::. 

Bl 

~YMBOLS 
0000 01 A 
0 0 00 1 0 A 
0 00 000 R 
000000 A 
8 000 1 6 A 
000040 A 
00 00 2 3 A 
000001 A 
0000 1 7 A B15 

B5 
BCD DE 
BF 
BF S 
ELf'I Kl 
BM ? 7 
BR l 
B ~ l ~ 
BR5 
B- ... . ~ ') 

B S 12 

B So 
CAll 
CBC4 
CEF 
CHB 

C l ., ... 
.. I • •• , 

CL S 20 
cour·1T 

0 00005 A 
GC0 031 A 
0000 10 A 
0004 3 1 A 
000202 A 
0':10 474 A 
OOO<t 42 A 
00046 0 A 
,100 446 A 
:1004 2 1 A 
OJC435 A 
000~2 4 A BS3 
~IJG43 1 A 
0000 65 R 
000110 R 
00042 4 A 

. IJ00032 A 
000 1 27 R CLB 
000162 R 
0 0022:5 R 
00 00~2 A 

. - -. 

004354 
0043:5 7 

E Etl F' CB 
E POFCE 

0000 0 2 A 
0000 11 A 
0 0~ 1-,r1 o,: 

. • I.;~ .L •- • 

00002 7 A ..... 
000017 (.:; 
GOOC21 .~ .... 
00 0 17 ? A 
0 00 014 • H 

ABSCB 
AFSCB 
Al0 1.!. 
ALBF 
~l DF'STK 
ASCB 
AZER 
E:12 
I.~ . ~ 000002 A 

00000 .::. A B6 
000201 A P.Dl20 
000 4 00 A BFA 
[l " " " "" ..,. ,... .,., ,.. I ' P T l 1 .. 1 \,.1 I) .:, • .J H L.~ r ... 

000203 ~ F:U'i K2 
0043:54 E BOF CB 
0004 ~H A BR1 1 
000 443 A ER2 

A BR6 (l004 4 7 
Q;Hf 42 2 
00 0437 A 
O"'O A...,,. •.• . ..., c. ... 

A 

A 
B S14 
B S 4 

000 43 2 A 
000073 R 

B-'::1 
~ .::.J 

c ,:ni 1 
CBC6 OI)Cl<-''"• ~ ._ r.;. 

000021 
n n :"o '"' c::- i*l 
• 1 .. 0 \.1 IJ •.J 1.1 

"""'1 .... / '··· ._, t_.l ·~ -=· 

R 
~ . .... CEN 
A CHF.PT 
:-. - L "• ~. '..· C• ~ 

0 00163 R CL S: 
000254 R CLS30 
00002 2 A CRA 

00 43 ~6 E GDFCB 
004347 E SIFCB 

0000 ('3 A 
000012 A 
00005 :3 R 
000014 A 
0000 00 R 
01)00 00 A 
00 0002 A 
0000 1 5 A 
00000::: A 
0063 ·10 R 
00020 0 ~~ 
0000 ~6 A 
004353 £ 
000 4 .'2 A 
000001 A 
0004 :0 5 A 
000 44 4 A 

.... 0 n A - . - ..... ' .. ' '- ,. -· ...:.. H 

000 4 2 ~ 
000 0 26 
C000 ? 6 

( , 

A 
H 

ACC 
~ GPAR 
AI OL2 
ALOC 
ADU1 
ASET 
ll 
Bl3 
B3 
BASE 
BD14 
BF'FT 
BIF'C B 
BM17 
BR 
BR12 
BR3 

BSl O 
BS 1 5 
B $5 
BSCB 
CANS 

O "o ~ c~ .V t..: "" O •" 

0004 21 
oooo :-;1 
00 0 1 ~! 1) 
00 0213 
oooor: 2 
00042 ::: 

A CB K 
~ CE R 
A C H r·IH DR 
R CLB8 
R CL S lO 
~~ c r1 
A CR B 

-·- -- -· .. _..,. 

004 3 5 2 
004 35 5 

000007 
000110 
OOOO J3 
0000 1 5 

[ LOF CB 
E SSFCB 

A ACHB 
A 
A 

Aii:o UF 
AIS .::B 

t
·' 'f ,, ... : -. :-, J 
'1 H 11 ; · ._1 , 

oooo ;:;: o A AFBF 
0000 2;':: A 
0000 0•) A B ..• C• 

0000 1 6 A Bt4 
0 0 0004 f.~ B4 
000030 A BCH AR 
00002 ,1 
00 1)4 5 1 
0000 0 1 
0004 ?3 
J0i)441 
00 0 45 7 

A 
A 

BE XP 
"' F- "' .., .. 
BL 
BT137 
,... &:· " 
D ' '"· v 

P?l 4 
000445 A 
!")t'\l'"'!Ar <~ 

'·' .... v "'!" ._1 '· 

O"o·· ·. '~ ' ~ .. ::-. • t 

00 .., .. -- -:> 
I,J "t ~ ._, 

Or: .~ "'"" J I.J O.f ....:• 4.,1 

1)004 ::.:0 
0 0 0 1 I) 1 
1)00020 
000 4 22 
0004f.4 

A P. St l 
; F S:2 
.. '""-' <"- ~ 

;.~ · £o ·=> •"" 
A F X B!A ~ 
R CBC 
A 
A 

,-. T"o -

·-· .1,1 t, 

,- E ~,' ~ .. 
O l"\o"'' 4 5,.' r , 

• .. • ,_. .l . .c ~. 

CIO 
CLBLF 

Oo l) c. .... :.._'-:: "'. "L"'" 15 ~ ,, ·-· '~ 
000 016 A COPV 
0 0 04 7 1 A CRD 

• • 

FG 

FG 
FG 
FG 

V2 

V2 
V2 
V2 
¥'2. 
·.; 2 

FG 
FG 

07 
Ol 
07 
('--:=' 
~ . 
07 
07 
07 "' ., •. ; •. ·· 
0 7 
(I · ;-

" ' 

07 
rl ..,. 
J .. 

.... ~ ,_i ... 

0 7 
.... 7 
·J ' 

07 
0 7 
0? 
.-. 7 ,_. ,. 

0 7 
n 7 . . . . ..., 
II • ·-· ' n ..., 
•) ,.· 
07 
(:7 
0 7 ,, -u i 

01 

~ ..., 
; ;- .· . . 
f! 7 
~ . 

,.. ..., 
i_l •"" 

1 .... --; ,_: .. ~ 
(· ..., 
·j ... 

,•, """:' . . ' . ' ,-, ·::· 
v ' ... --::· ·- ' 
(:? 
r': ? , . . 

:) 7 
.-. ~ 
1J /" 
q ~.: -. 

.... ..., 
i i •• - . 
,·, ~ ... { 

{t 7 
·.,; .. 
0 : .·· 
... -. ~ , , .. 

0 49 23 
0 49 24 
04 925 
0 4 '32 6 
0 492 7 
0 492~ 
(; 4 929 
0 493 0 
04931 
04932 
0 4 933 
0493 4 
0 493:5 
04936 
0 49:37 
04 q ?~ .; ~ ·:> 

0 4939 
04940 
0 4941 
0 4 942 
0 494 3 
0 4944 
049 4 5 
0 494 6 
0 494 7 
0 494 8 
049 4 '3 
0 4'350 
U",10:."'1 .,. .,. ._I L 

04 "3 5::· 
0 4 953 
04954 
('!o A rtC'C" 
.... .... =' ._1 ·-' 

04956 

1-. ,_1_ t.:a e 7 
_I ,. ./ ·-' ' 

,., 4 •::0 "' •::> v ., ...... ., 

rl ·1 r • .... ·· · 
. - ~ ::0 r.:· '·' 

rl4 '-, .· ~. 
1_1 :. t::• .;) 
04964 
L-, 4' .:;:, .::: ·~ 

' .; ~.:.. •. I 

0 4 "?.E.6 
.-. 4. ·~ .- ·-; ., ... · b •. 

04 9 7 6 



• 
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• 
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' £.2 YCfHE)C L ISTHIG Yt'RE~F PRDG~RH P~GE 69 LISTING PAGE ( 94 1)) 
• 

. 
000470 A CRU 00046~ A CTR 000005 A CTRY 00005 3 A CVF'L • 
000 420 A c~c 00046~ ~ C:<F' 000054 A D 000271 R D1 0 
000472 A D15 000425 A D16 000013 A DA 000311 R DEF" 
q o:os t' R DEF'4 000321 R DEF'B 000346 R DE010 000344 R DEC~ 
000055 A DEXP 003347 R DIN 0 00324 R DDUT 000056 A DT I 

000012 A EC 000057 A EDE.XP 0004 2 4 A EIGHT 003347 R EIN 
000324 R EOUT 00~367 R ER1 005366 R ER2 005365 R ER 3 
005364 R ER4 000060 A ERN 000064 A F'CHAR 00 0 065 A F'CODE ! 
000061 A F'DL :< EY 0 0 3 347 R F'I N 000465 A F'I VE 000015 A FLF 
00006 2 A FMPT 0004 23 A F'D UR 00037 5 R FDUT 000016 A F' P D 
0004~7 A F"FDR 000437 A F'PC S 000017 A FRB 00044 0 -H FR:SS 
0000 14 A FRM ODOOG3 A FRMT 000062 A F"RPT · 000410 R FRS 
00 0453 R F RS10 000511 R FR S15 0 0056 3 R FRS19 000424 R F'RS2 
000 567 R F'R$20 000574 R F'RS 2 5 000622 R FRS30 00063!; R FRS 3 :5 
000651 R FRS40 000662 R FRS45 000675 R FRS46 000720 R F' RS 47 
000 441 R FR S~ 000733 R FR S~O 000777 R F'RS~5 00 1001 R FRS60 
00 1014 R f R$6~ 001023 R FRS70 001027 R FRS7:5 001031 R fRSS:! 
00 1042 R FRSCHT 0010 :5:5 R F'RSJT 000640 R FRSLl 000062 A F' SC B 
00 1103 R GEA 001114 R GBA~O 001124 R GEA:55 0011 3 :5 R CiBA60 
00 1143 R GEA70 0011:52 R GBA 80 000066 A GDRPC 000007 A GF 
0 00071 A GFR PT. 000430 A GF"S 003 347 R GIN 001160 R Gtil 
001315 R Gtil 1 0 001177 R GNI2 0 0134 2 R GNI20 00140::! R GNI2~ 
00 1414 R GNI30 001204 R GNI4 001431 R GN1:50 001240 R GNIS • . 
001263 R ' GNI9 001311 R GNI9A 001326 R GNILl 001434 R GNILZ 
00 1447 R GfiL 001476 R GNL2 0043~6 E GOFCB 0015:)2 R GOIJT 
000074 A GSRPC 001:531: :;: HIN 001577 R HI010 001611 R HIC1:5 
001:543 R HI0 2 001:564 R HIC4 00 1:567 R HI06 001~32 R HCUT I 

• 

00 1623 R I CC 0016:54 R I CCCT 001676 R ICCCT1 001644 R ICCL P 
000 111 A fCHAR ' 000077 A IDE XP 00 172 2 R IF'F 001724 R IF'FL 
00 1747 R ffFL.l 00010 0 A IF~ OOO. l v 1 A I. Ili S Z 003347 R liN 

' 00 0102 A IIIJSZ 000006 A IN 0011~6 R lNf 000103 A INfL 
00 1760 R INF'LP 000447 A INR OOP427 A ia~r ' 0001 0 4 A I OCDI'IT 
U00 1Q:5 A iOtNK 0 00 106 A ICSTAT 0017 6 5 R 000107 A I ::>C B 
000'113 A 'ITEMA D 000114 A ITENI.IC 00011:5 A ITMINC 000116 A ITMr:lDE , 

. . 
R IXtH:5 IXN18 00 1775 R I>~N 00207 3 IXNlO 00 21 02 R 0021 36 R 

002 141 R' r >n-12 o C0 215 5 R I XN25 0 021 70 R IXN30 0 02 0 33 R I XN4 
0020:52 R I >~N :5 oo217a R IXN~O 002 2 1. 0 R IXN:52 00221 6 P. IXN53 
0022 23 R I>~tf:5:5 0 0223:5 . R I XN57 · 0 02236 R IXN5S 0 02 0 57 R I XN6 1 

0022 45 R I X!'t~ O . 00206 7 R I XNS 00 2 01 0 R I XNL1 0 0211 5 R IXNL2 
002230 R IXN(.3 00055 0 R I XR 000300 ~ LC 000001 A LF 
000422 A' LF S 000123 A LGD V 0004 6 2 ~ LHW 002262 n LIN 1", ' 002306 R. L.I NX 000117 A LISTfL 00012 0 A L NKCti T 000204 A LDC • 

:)•) 4 3 ~2 E ~L DF C B 002335 R LDU4 002314 R LOU T 000003 A LP 
:)00 121 A LRE CN D 003340 R, LRLA8 0001 2 2 A LRSZ 0001 23 A LRWC 
00 1 72 1 R L S RAS 002337 R M10 0023 5 :5 R M104 002401 R M1 0X 
0000 ~6 A MAP 000004 A MN 000 124 A MDV 00042 0 A MT 
000 1 25 A ~ 00012 6 A NFF' 0004 7 0 A NINE 000005 A tf M 
002 4 02 R NRM 0 02426 ' R' NP.M4 0024 0 3 R NRML 0024 50 R NR NX 
00000 1 A tWC 00245 2 R OCB 0024 6 4 R OCB4 0024 7 2 R OCBo 
000 4 21 A ONE 002502 ' R ONf 002:5-H· R DNF20 0025?7 R CNF' :3 0 
0026 45 R Ct~F' 40 002532 R CN F':5 002656 R ONF50 00266 7 R ONF 52 
002704 R ONF':55 002724 R 0Nf60 002552 R C~F"L1 0 02 620 R ON FL2 
002730 R CP N 003111 R CPN30 no27 6 3 ~ OPN4 00 2774 R OPN5 
000 127 A CPSTK 000000 A CP STK P 000141 A PARLY 003123 1;1 PAX 
003 1 4:5 R· P AX 1 0 003161 R PAX15 003166 R PA>( 16 003217 R PA X20 
003244 R PAX30 00325 3 R PAX33 00 3260 R PAXSO 00 3263 R PA X 55 • . 
003270 R PAX70 003315 R PAXTA B 000142 A PBRC 00 0143 A PB SZ 
000 144 A PBW C 0 0 332 0 R P CH 0043 5 1 E PIFC J 00 0006 (.l PL 
0 0 3:5 23 R PN I 18 003~35 ~ PNI19 003543 R PNI20 0034 32 R Pl'll4 
003:5~2 R Ptil50 00'3:575 R PNI60 003612 R PNI62 0 0 36 2 E. R PNIE. 4 • I 

0036 43 R PNI66 003474 R PNIS 0034 0 2 R . PNI L l 00341€. R PN ILl X 
1)03 :560 R PNIL2 000002 A PC 0043~ 7 E PC F' CB 00 3650 R POJ 
000 443 A PCR 000 42 3 A P DS 0000 () 3 A PR 003655 R PRD 
0037 11 R PRDl 003742 R P~D2 0037:51 R PRD4 0001 45 A PRE CNO ' ' 
0 0 0 f4 6 A PRLINK 003754 R PRU 003767 R PRUO 00 3773 R PRU05 
00 4030 R PRUl 004144 R PRUlO 00 4 ?.10 R PRU 1 ~ 0 0 40 45 R PR U2 
00 4 2 22 R PRU20 00424:5 R PRU 2 5 00 40:54 R PR U3 00425E- H f>RLI 3 ll • 
00 4305 R PRU 35 004057 R PRU4 0043 32 R PRU40 004077 R PRU5 
0043 4 6 R PRU50 00 412 0 R PRU6 00434 7 R PRUASI 004 36 1 R PRUtlTB 
00 4 3 70 R PRUDT E 004360 R PRUGT 0042 1 2 R PRULl 0044 00 R. P RW 
004422 R PRIJO 00441 1 R PRW05 0044 2 6 R PRI-ll 0045 (12 p P RIJlO 
00 4435 R PRW2 004462 ':> 

I " PRt..l4 0044 72 R PR~l6 0 04 513 R PRX 
000007 A PS 00453 3 R P S B 004:5 62 R PSE :.< 004563 R P SJ 
0000 1 0 A PT 000 147 A PTFL 00 4 622 R PXF 004665 R P XFlO 
!30 4704 R P XF'20 00 4 63::3 R PX f5 0047 05 R PXFS7.T 00 0150 A QFL I 

• 
')000 1 1 A QT 000125 A R 0000 03 A RB 004 714 R RB E1 
0047 :55 R RBE:lO 0 0505 0 R RBE15 0050 7 ~~ R RBE25 00~0 75 R RBE:30 
00 5035 R R:SE4 004733 R RBE5 0051 02 R RBESIO 005124 R RBEB ! 
OO~lOS R RBEJT 005124 R RBE JTE 000424 A RBS 005125 R RCH . 
00!515:5 R RCHlO 005163 R RCH15 005132 R RCH2 005151 R RCH5 
005 1 6 7 R RCL 005201 R RCLlO 005210 R RCL15 0 05 1 ? 4 R RCL!:• 
005225 R RCP 00!5263 R RCP15 0 053 0 1 R RCP20 005306 R RCP25 : 

005235 R RCP3 005345 R RCP35 0 053 50 R RC P 40 0 05 2 41 R RCP5 
005357 -I< RCP~O 0001:51- H RET URli 00:5404 R RFL 0054 2 4 R Rf L lO 
00 5 467 R RF.L.20 00 5476 ... RF'L 30 0055 0 4 R RFL40 00542 0 R RF'L:5 " 00:550 5 R RF'L.5 0 000463 A RHW 000000 A RM 000421 A R~1 S 
005 :512 R R tiA 0 05512 R RND 1)05560 R RND10 00553 1 R Ri'lD 5 
005545 R RNDL 00~563 R RNDX 00 2~r. ! R ROf 000012 A RDP S TP 
000012 A RP 005:564 R RPB 005~7 3 R RPB10 00560 6 R RPBll • 

RPB12 OU :5616 R RPB15 005621 R RPB20 000154 A RW FL • 
00!56!0 R 

. 
'00 0 1 :5!5 A s 000032 'I s q v£ 00001')5 A sc 01)0156 A SCf 
0056 25 R SCH 00565 5 R SCHS 005635 R SCHL? 005665 R S r H'V. ~ ,, 
005 666 R SCHY 000 4 46 A SCR 0004 26 A sc~ 0004<:,7 A S E llE N 

. - . . . ... (.,.·-. . . • 

• 

' . . 
'• • 

; 
• 

-- -
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YfR ERF PR OGRAM PAG E 70 
' . 

00 0 1:57 A SG F' L 
00 ,67 0 R S HA L 
0 000 1 3 A S L 
0 0 0160 A SV RECN 
00 ~7:51 R T E K1 0 
00 0 4 7 1 A TEtl 
006002 R T I01 0 
00 :5 7 6 3 R TOUT 
00 611 2 R T RM 2 0 
000 4 22 A H JO 
:) 00 4 14 ~ \IS B '•' M 
00 ~ 7 61 E \/$ EX EC 
000401 A \IS L UT 2 
0000 01 A 'v' $ RE RN 
00 0 33 ~ A VS S Tl 
00 6342 R VAE S: CB 

00 00 1 4 ~ 
0 0~ 733 R 
001626 R 
000162 A 

S H 
S H A X 
SO f 
S YS BF" 
TBK.JH P 
TER M 
T 1 01 5 
TR 

C• ·r.-. M-.0 I'. I "- I ..;, l 

0 0 04 32 A 
0 0 016 6 A 
00 6 0 2 5 R 
0 0 0 0 04 
0 0 6 1 32 
00 61 52 
0 00 3 0 1 
00 0 3 17 
000402 

R UIO 
A VS CPL 
A V$L LU P 
A VS LU T3 

00 4 7 1 3 R 
0 0 03 36 A 
00 6 3 4 3 !<' 

VZR ERR 
V'SST 2 
VACC 

0063 ~ 1 R VR F SC B 0 0 ~3~ 2 R VAGPRR 
0063 ~~ R VR r·IPO J 
00 6 3 61 R V A SC B 
0063 6, R VE FI.l PT 
00 6 41 1 R. V CH NHD 
00 6 4 1 :5 R VD EX P 
006 4 2 1 R \/fD LK Y 
~06 44 0 R V IF'W 
00 644 3 R Vl lifL 
0 0644 7 R VI SC B 
006 4~ 6 R VI TMO D 
'J06 46 2 R VL R~Z 
OIJ6 4 6 6 R V~iff 
30 6:5 0 1 R VP ARLV 
006 :50 :5 R VP RE CN 
006 :511 R VR ETU R 
J06 ,1 :5 R VSG f L 
0 0 6 :5 23 R VT Ef-1P 1 
(106 :5 27 R V~JT 
006 :5 33 R V» SG 
;J 00 00 1 A WCS 
000 1 7 1 A WT 
':!0017 4 A >(F I.I 
0 0 0177 A YYY 
0 0 622 7 ~: Z I D1 
0 0 632 4 R Z l ll7 
0 0 0 2 0 4 A ZZ Z 

VANRB 
VA S FL 
VBSCB 
v c o uri 
VDT 
VFS CE 
VI I 
VIO CO I't 
VIT EM A 
VLI STf 
VL RWC 
VCP STK 
VPBRC 
VPRL IN 
VRW F L 
VSVREC 

00 63 5 6 R 
0 0 63 6 2 R 
0063 6 6 R 
00 6 41 2 R 
0 0 64 16 R 
006 4 22 R 
0000 00 A 
0 06 4 44 R 
0 0 6 4~ 3 R 
006 4 :57 R 
00 6 4 6 3 R 
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