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000414 A 
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002000 ,:; 
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;";U B I 

JAZ 

J rT 

, • •• , A 
t"'o P''1 

" T ,, .. ' -; 
: ,, ··l ~· 
' ..1 C.. l I I 

HT 
GDT O 
I '"' '"• 
·- •• 11 

I C1 7 
·~ ·-
LDC! 
ADD I 

't'$SN AP 

AP 
CONI/ 

B" I' 

co rw 

XP 
CONV 

OP 
ClJNV 

$ NDC B,DD•O•O 

V75- 1 
~ 

PROGRAM PAGE 3 LISTING PAGE < 

X=St1M 4 .NO W GET A REGIS T ER CONTENT 

X=SNM5 . NDW GET B REG ISTE R CONTENT 

X=SNM6.NOW GET X REGISTER CONTENT 

X=SNM7.NOW GEi OVERFLOW INDICATOR 

OUTP UT ME~SAGE. DO=LDGICAL UN IT,ND -W AIT 

PRINT '.175 REGISTERS 
'y.75F LG 
~NiO ...::. ...... JM P Ir NOT A \175 

-: "' R ·:> wil ._, 

R3P 
CONI/ 

R4F 
·~: 11 t'!V 

R5 P 
C; ON V 

r.:: E. p 
C OTiV 

o-.o 
r ... r • 
CONV 

R3 

R4 

R5 

R6 

R? 

S:I': DCB Rt DO , \.h 1 

<r'• ... . 0 ~. 
..::. • 1 ..:· 

~· !DE+~ 

20N'•./ 

03 (1(! 

SNO:;: 

ViJR TE~- 1 
1 

·:· .. ,., r~· A 
.._,. I ' ""' 

,,-., .. r. 1 
y ,. ..... ·-

,, · · e-r- r G 
\' ... .J f '-

~·· •'1 ":' 3 . •·' I .. • 

P~INT REGISTERS R3-R7 

TID £ l:UMF' FLAG 
J U f<, P I F N C T $ E T 

CUR RENT TIDB LOCATION 

STORE It! HEADER 

OUT PUT TI DB HEA DER 

IF' IN DISPATCHER 

IF IN REAL TIME CLOCK 

GO TO 1 I F VnRTEX Il 

T I D ~: l 0 C A T I 0 ~~ 
S ET TO DU~P BnUNDAR'' 

SET S TART D ~J~P ADDR 

... u • • . . ........ ·- ,, •• •. . • .... • _. ...... . ...... ·--· .. .. .... ...... . -·- . ······- · ·~·- · · .. .... --

41 3 ) 

(l 1 
0 1 

(r ! 
0 1 

0 1 
0 1 

0 1 
I) 1 

~I 1 

0012 ~! 
00121 

,., 0 • '.) ·::> 
v .lL.t-

00123 

0(1124 
00125 

00126 
00127 

Ool '.)C' 
'- 0 • • 

V75 11111~~•••• 
V 7 5 iOOI! lUtlU'. :.E 

'•/ 7 5 :'1: lll it: lUOH'! ?f: 
'v'75 lf.'l("f.lt!JE)It;JEJ( 

V?5 !t:~:t=JE:t!lf.if.:t' 

V?5 ... :..: '+. "' "' ~ ..., ·~ • ' ,,.. • • ~ ~ ;or. ;or; :"1"!0 

•.J -:o c:::
y f ~· 

~ l>' ~ ~- liE li!JE 

!:: :,- :+. iOOif ~ ~ V75 

• •. } "'7 c · 
T I ._. '1 ?=!"'lll'~:f.ll!~ 

"" :« "" ;;: lf. ~: :M :« V 7'5 

V75 .,.,. ..., ·~ ~· ~ ll! - ..., 
• • ;'J'I; :.... ~; ;.-; • • w. 7'0 

• I -· -'y ..... ::. 
... .,, ,.., ... ..., ..., "' .. 
~ ... -~ ~ ;op; ;or; ~ ~ 

V-.c
~ J J( ~~lf.~lti!llf. 

:0: .f. ~ :.: "' !f. "' : .~ U7C:: 
'I 0 -0 

v 7 5 :~ ~ ~ !I :I :tl ,r, :f. 

v 7 5 *. ~ ;,: ~ ~ 1: ~ -~ 

c. 1 1 00129 

. -. 
'-' 
c 

(l 1 
~- 1 

' • . · .. · .. 

~ •. 1 -. .-. 
·-· l,o ..:. f_! 

" (11 ':' ··· 
o. .l " "' I .. 

'}. :: ;)13 .. ~ 

.·.; ··!" 1'='::-
•'&. •.•,A ..... _l 

;·· , •· . 
'1 • . . 
r· • .. • .. 

I ' i. 

" c·, 1 'j "' ..... -..J v 
' (·l'j-, :.. •• •J ... 

•·. ·)· 1 .-, .·J 
"J • ..~ •• 

.·, ... 1 ,-t ,·, ••. v t •.• 

E .-, <: .• - ,. •M ~ .... • • • c. ~- ..... :T. "' :"K ,.,.; ,. ~ 

E ·::. ~ · ·:o ·· · "'"'' "'• • L.. r. • ..-.. • • !I! .... """ :or .. -

... •:J ~· ... ;t' ~ ~ :« ., '4>. '- • '-· '· · · · · · · ··· · · 
r- • . -·: ,,.: .• • ~.: ,.,_~ ~· 'M :...: ,. .. .. . ••, . .... ·"' ;• . .......... -. -
C' - • • :.. v. :eo . ., lf. .. '-. • ~-: f..'. • ··~ • • • • •• :1; 
;•· ..... ,..: ,.. . . ,._ -..: :t: J: -to: -
(.. . (. ··· ... .... ~ . ... , ...... 
\ 1 " '' • •' 11" "" ~ "M 'A' "/t' ".M. './ l' ;.;. ·: .. ~ ... ~ :r. .. ;'!"; 

I I 7 ":' f .:. '") "f!' 'M ~ '.L. V I -...' ... ' ' ,-..;: ;7. "" ;tif 

~·~·-.. (' w ~~•· :..w:ti 'f l. · · ··· ···· · 
'I ..,. r: f., lo);. : .. : ~: .... ·~ '/'!' :.l.' 
'l / .... ) . . :.O:oi" . .. . : P. 

V 7 ;; :n t it: :.: • * lf. '*-
v 7 -:-; ,!; . . ...,. ;f. ~ :.: »: :=!. . ·-



... . 

E.2 VORTEX LISTIHG 

0~00174 000044 A 
00017:5 001000 s:l 
CIJ0176 000202 R 

000177 R 
000177 014012 s:l 
000200 006120 A 
000201 000034 A 

000202 R 
000202 005012 A 
~0 0203 01 4 036 A 
0 00204 002000 A 
::: oo2o~ oo0242 R 

000206 R 
00020 6 006027 A 
000207 000000 R 
000210 005Cl21 A 
!'l 0021 1 (l06120 A 
000212 000003 A 
0002 13 05402~ A 
000214 016000 A 
00021:5 001004 oA 
0002 16 000231 R 

000217 006505 A 
000220 000145 E. 
::l 0 02Z 1 100000 A 
000222 010414 A 
000223 00055 8 R 
000224 000000 A 
O::l 0 2 2 5 ooooo r. A 

000226 
000227 
00 02 30 

000 231 
0 0 0 232 
000 233 
0 0 0 234 
80 0235 
·~oo ~"'6 v .~ .;) 
000237 
0002 40 
000241 
0 002 42 
000243 
C0 0244 
':'0 024~ 

!:! 0 0246 
0 00 247 
0002~0 

0002:51 
00 025 2 
:i 00 ~:5 3 

0 002:54 
000255 

0002:56 
0 00257 
ooo e6o 
00 02 61 

026001 A 
002000 A 
0002 4 2 R 
000231 R 
007401 A 
014336 A 
001011 A 
000235 R 
01 43 3 0 A 
0 24330 A 
034330 A 
001000 A 
000240 R 
00000 0 A 
004343 A 
00101 0 A 
0002:i 0 R 
00~311 A 
00420 3 ~ 
054 121 A 

064121 A 
00~101 A 
0 5411 3 A 
00025 1 R 
014115 A 
124112 A 

00501 2 A 
14411 3 A 
00100 2 A 
100242 R 

00026 2 G34 0 6 C A 
000 263 00200 0 A 
0 00264 00034 7 R 
0 0 0 2 65 06410 0 A 
COC· 266 024103 A 
000 2 67 01601 0 R 
000270 13600 0 A 
0 0 0 2 71 114074 A 
00027 2 054073 A 
000 27 3 0 2601(1 A 
'J0 0274 044075 A 

00027~ 002000 A 
000276 000347 R 

0 000277 006 l4 G A 
000300 000441 R 
0 003 01 00 1 00 4 '-' 

., ...... ~ .. 0 ' 

. . ... 

220 

221 Sl1133 
222 
223 

224 SN144 
225 
2 26 
227 

228 SN03 
229 

230 
231 

232 
233 
234 

235 

236 
237 
.-:> ...., .-. ._.:>o 

239 

240 SN04 
241 
2 42 
243 

244 
245 
246 
247 SliEXtT 

248 SrtAPA 
24 '3 
~~0 

2 51 
2,2 
2~ 3 
2 54 
2:55 
2~6 
257 
2~8 
2:59 
260 
261 
262 SNP1 
263 Sl 
264 
265 
2 6 6 
2 f 7 DMPA 
2 68 
269 
270 
2 i' 1 
272 
•;:) ? '=' 
.... t " 

274 
o;;) 7 .,. 
"' -· 276 
2 77 

278 
279 DMPB 
280 
281 
282 
283 
284 
285 
0~ •:> 6 .. ..., 
287 
288 

289 

290 

JMP 

EQU 
LDA 
ADDI 

EQU 
TAB 
LT.lA 
CALL 

EtlU 
LDBE 

TBA 
AIJDI 

STA 
I.DA 
JAN 

loiRITE 

Itt 
T Z :~ 
LDB 
C t)LL 

E:QU 
so:
LDA 
JI F' 

LDA 
LDB 
LDX 
Jf1P 

ENlR 
L$RA 
j qz 

DAR 
A ~ LA 
ST A 
IF'T 
CiOTD 
ADD 
S TA 
.J XZ 
TXA 
A~:) I ........... 
.J 1 r"t 

EQU 
CO liT 
ST B 
~NCP. 
S TA 

LD A 
ADD 
IFT 
TAB 
S UB 
JAP !IE 

I fF' 
LDB 
L.:J X 
CAL L 

STB 
LDB 
LDA 
r::RH 
ORA 
STA 
LD~ 
IriR 
IF' F 
II~R 
CALL 

S UB I 

J AN 

$1'! 144 

• SNAP A 
. -:~ b 
.. 0 0 

• 
SNAPA 
SNA PA 

't! 

SNAP 

3 

SNEX tT+l 
o,B 
~ N04 

Sl'lnMP,DQ,O,l 

\IOR TEX-2 

1 , B 
SNA PA 

DP 
0 11,•+2 

~~ p 
EP 
XP 
olE 

3 
~DDR 
VO RTEX-2 
S 1 
11 e 
0 :- ~ !l DR 
:; lip 1 

(1 177770 
~ ADUR 
~ 

ADDR+1 
1 
ZF'LG+1 
!IE 

A T.l D If. 
ns 
VfJf< '!' EX-2 

HDDIH 1 
8 NAPA 

',' ORT EX-2 
~~ DDR 
At t,; F' 
tuNV 

-'rLG 
ADDR 
s, c: 
"' "" v I 1:. 

ZF LG 
Z~='LG 
C" <> 
·-· ' c. 
An DR 
v nRTEX-2 
::; ~ D:JR 
r; 0 N '•I 

F.IJF' + 3 6 

- •• p P. .l • .• . .• 

• 

PROGRAM PAGE 4 LISTING PAGE < 

SNBUF' = XXXXXO ADDR 

SHBUF ADDR. RELATIVE TO TID~ LAST DGT 
OUTPUT CONTENTS 

RETURN ADDR. 
START ADDR. 
NEGATIVE NO DU"P 

OU TPUT DUMP HEADER 

J=END ADDR . 
DUMP 

GET OVERF'UHI 
R£SET OVERF'LDU IF ~ = 0 

RE STORE A•B•X AND OVE~FLOU 

NOW RETURN 

SUBROUTINE TO DUMP ~EMORY 
A= STARTING ADDR 

J MP If 0 

B= END ADDR 

SAVE DUMP AI!IIR . 

S HHH AT 0 

RE SET SKIP LI N£ FLAG 

=8 

END OF DUMP? 

GET PRINT ADiiR . 

CONVERT ADDR 

J=~. RESET LINE COMPARE ~ORD 

COMPARE LINC WITH PREVIOUS WO RD 

GET DATA ~ORD 
INCR~ M ENT ALIDR . 

CO NVERT DA TA WORD 

EN J: OF LT.NE 

• 

414) 

V75:w:••••:.•• 
Y2 01 00143 
'J2 01 00144 

0 

V75lf:!«:f.ll!ll!llll!ll! 
Y2 01 00145 
\/2 01 00146 

01 0 014 8 

0 1 001:50 
01 00151 

01 00152 
c 01 00153 

Y2 

V2 

'</ 2 
V2 
\/2 
V2 
V2 
\/2 .., .... 
y.::;. 

't'2 

V2 

01 00154 
0 1 00155 
01 00156 

01 00157 
0 ! 00158 
01 00159 
0 1 00160 

01 00161 
C 1 0 0162 
0 1 001 63 
0 1 30 1 64 

Cl 00165 
01 0(1!66 
Cl 00 1 6? 
01 0 016 3 

C 1 00 1 6 '9 
0 1 00170 
(d 00 171 

01 0 0172 
01 00173 
Cl 00174 
01 0 0175 
Ol 0 0 17 6 
(! 1 00 177 
01 00 178 
01 00 17 '3 
c~ oo t so 
0 1 001 81 
J1 0 0182 
:' 1 0 0 1 8 3 
01 0 0184 
Oio (1 01 ~:~_; 

('1 0 0 18 6 
ut oo 18 ? 
01 00 188 
0 1 00 1 :3'3 
':01 1)0 ! 9 0 
Cl io 00 19i 
;J ;o ~· 01 9 '2 
Dt :a 01'::i3 
0~ 00 194 

~ 1 0 0 i 9::J 
Oi 00i o36 
(' 1 0 0 1 9? 
(j! 00 1 ':;t :3 

0 1 0 0 1 9 '3 
01 OOf:OO 
(I 1 002 0 1 
OJ. 0 02 C :~ 
(I 1 
•)l 002(14 
J )o 0020 5 
~: ~ 00 2 0 6 
0 1 0020 7 
C· l 0 0 2 08 
(· ~ 00 20'3 

01 00210 

Q! 002 11 

-· . 

...: 0. 



... 

E.Z VORTEX LI S TING 

(' c 0 3 0 2 
0 00303 
00 0304 
vC 030~ 
(:(1 0306 
0 00307 
c ,::o3 1 0 

00 0311 
""0 ~1" . . ... , ,j c. 

C0 0313 
0003 14 
0 0031 ~ 
00 0316 
C00317 
::J 0 0320 
000321 
C0 03?2 

0 0 0323 
C' 00324 
'""''l '""' ~-.. c:, ... v ..j c. .J 

000326 
000327 
~· G 0 3 3 0 
C003 3 1 
000332 
00 0333 
00033 4 

')0 033~ 
000336 
00 0 337 

CO C340 
0 00341 
,..,.,,., .... 4~ ,_. ... ... . ..,:) '-

'
., ,-. 0 .... 4 ., 
.I V I .,:1 ,J 

U l.l0344 
C0 0345 
n ,..n...,4'" 
1.) .,)\,j.j 10 

(' 00 347 

01) 03!50 
:~ :)0351 
-· on~ -=':' ' · ._. ..._I L .· ,.,. ,., ...... _ 
&..: '·' v ~· .... , ~ 
C'C 03!!i 4 
· · · ·n~r~ '·· .' ; .:_ . ._. ·-· .... ,.. ,.....,., ,. 
... u u .,") .... Ci 
1::' ') Q 3 5 7 
,... , ...... -.t:..G 
• ., :3 ,_1 .:..· v J 

0 ''0""'7"' .,. ..J ' ,.J 
'~ ·'! -~ "':' .,. .
..., '-' ..J I - · 
' l '"' ('\ .., '7 M .. ~ •.•.I ·J ..J( ( 

,. ... n ., n n .. • J v'·, ..,,"'. 
· o .. n · OJ) ""t \.:1 

,-. ' ,., 4 0 -:> i,.l ,; '-' ~-

.. , .. , 0 4 ,.. ·:· 
l -· \,l ·-· 

,.., .... .... .. ,.. .., 
\.''JV --t v r 

C J0410 
'' ') 041 1 
(' ' 0 4 1 2 
~ ~J 4 13 
.-. ' ! 0 .• 1 .. . ..,. . .... ""' 
1'' • "'·" 1 "' 
J ·-· '-' -.... ·J 

0 (. 0416 
~: J (• ·'; 1 7 
(•0!) 4 20 
000 4 2 1 
C00 4 22 
00 042 3 
:JOC 424 
00 04 25 
n,.,. n A""" r 
UV\.• '"'t C.O 

0 00427 

00026 (. 
02406 2 
01406 2 
0 0 1030 
0002:54 
00 102 4 
0 00 32 ~: 

00650 3 
000 22 0 
100()0 0 
000414 
0 00335 
000000 
00000 0 
0 0~301 

001000 
00025"3 

0 06505 
00031 2 
1000 00 
10041 4 
0003 4 0 
00000 0 
co ooo o 
00 5001 
00 1000 
000253 

00004:5 
()00374 
000000 

30000 1 
0003•l ..... 
000000 
000375 
1 2 02 52 
00 5145 
00 10 00 
000346 
0003 4 7 
01 4 020 
00444 1 
0 0424 5 
00 44 43 
11401 0 
D!.~ ~ ooo 
O ~~no• 1.,. .J Ll J. 

0051 4 4 
A""'" "'"'-• .., \,.1 ~ :..{' .... .; • 

00 102 0 
00034 ::. 
00 lO O!J 
0003:12 
130260 
000000 
' 7..,. .., "'?.., L 1 ,, ,, _, 

00 00 1 0 
1 0 00 00 
000 (l0C 
000000 
1 "='" ... ":" 4 t'l -"-V'- ..., 

OOOO O'J 
OOGOOV 
000000 
! ~0 2 40 
,..!"\nr•n"" 
\.1 U .J U 'I '"" noc··, ..,,. 
v '-' v ..... 

;)0 0 000 
.. .... 1'"'0: ......... ..., 
J. c. .., c; .... ' ,J 

000001) 
0 0 I) (i c (• 
"'"""' ... n..._...., v v v •.• u '.1 

1 2024 0 
000000 
OO GGOO 
00000('1 
1 2 (I 2 4 :_; 
oo::: ooo 
O OCQ:l 'J 
00000 0 
12024 1) 
000000 
0 00000 
00000 0 
12024 0 
000000 
ooooo:::: 
000000 

R 
A 
A 
~ 
H 

0 
" 
A 
R 

,., 
H 

R 
A 
A 
A 
A 
R 

H 
A 
R 
A 

A 
A 
R 

A 
R 
~ 

A 

A 
R 
A 
A 
A 
R 
R 
A 
A 
A 
A 

0 .. 

.... 
!". 

A 
R 
A 

A 
H 
A 

t• . ' 
(' . ... 
A 
C; 

A 
..... 
H 

A 
.:j 

291 
292 
':' 9 ":! .... -
294 

295 

296 
297 

298 ZLI 11 

299 
300 

LD B 
LDA 
J IF 

J IF 

:..!RITE 

DE CR 
J i1P 

WRIT E 

TZA 
JMP 

301 SttMDCB DC B 

302 SN ADCB DCE: 

30:'3 
304 
305 
306 

307 
308 
309 
3 J. 0 
3 1 1 
31 2 
~· 3 •J ! 
~. 4 
...) ) . 
315 
3 1 6 
317 

~. 8 .:,. J. J 

319 .... ~ () . :;.. c 

3 21 

AB UF' 
SI'IASK 
CNV1 

CN V2 

Zf'LG 

322 SAD DR 
~-.-. D" 
~.:. .:. · o 
324 I I~D IR 
.-...... c AD DR ..:. c.. .J ' 

"')':) 0::. 
o...J I- IJ 

327 BUt 

DPi A 
DATA 
I i'l C R 

' ~ .... J ,"1 • 

E QU 
LDA 
i..:..R L 
l. RUl 
' ' =-"' I 
.. . '- " · I... 
l"1 :;~ .-:· 
~ f • • • 

~-r ...... 
·..> • H 

TlA 
I i< R 

I I - o L.._rt, L 

Jf. Z 

I OA 0 
.. ·' j' I I 

DATA 
:'lATA 

IFF 
DA T A 
n ~ ., .... ' H ; ,., 

DA T ~ 
D~IT A 

T"' r , .,. f'\ 
A.• M I 1'"1 

DATA 

-·- -- - --·--- ...... -.. - .. . -.... -

Y$S NA P 

L:F :_ G 
ZFLG +l 
030 ,DMPA 

02 4•ZLIN 

SNt1DC B, DC , w, 0 

1 
DMPA-1 

DMPA-1 

l•SNASK • O 

BUF 
0 1 20 252 
045 

J!-1 
: ND IR 
1 
'· 
5 

.... .... ' """" L·i1'.'C 

• 0 0 • 
.., . -· . •• • 

·,' !.JRT EX-2 
0 
8 
c 1 0 000 0 
(1 ' ' \ 

• • 

• • ' 0 , 0 ' 0 ' • 

. ·-· --- _ ...... ·- ---~ ·--- ·- . 

PROGR AM PAGE 5 L I ~T ING PAGE ( 

CHE CK SKIP LINE FLAG S 
SK I P ID ENTI CnL LINES 

PR I tiT MARK F OR SKI PPE D LIN ES 

DUTPPUT LINE , WAIT 

SE T PREVIOU S LI tiE PfHtHED FLAG 

OU TPUT • F O ~ SKI ? PED LI N ~S 

DCB F'OR 1 LINE 

'OCR fOR !If 

BL ANK ,• 
A:;'{:. l\ l.! F' F"E R Eli D +2 
EXiT 

CONV ER T OCT AL TD ASC 
B = D C T A L iilll'1 B E R 
X= BUFF ER ADC~ . TO 

~ I ,... '" ~ •.J 11 

NE XT 
'DJT U I 

UC TA L 

INCR EM ENT BUF F ER ADOR 
r·tE >~T OCT fl L 
ALL DuNE. 

DO .. ,..,, .... 
· i l"' .. . ·\ 1 

':C' •• 

fl!G1' T •· A • 

n . ,... ,r~ 

·~ J, • .;. .. .J. • 

P RII'lT AD DR . 

PRHtT CDNT :<O :.. 

AND STORE 

STORE AS C 

' 0''"' '"' ' ' ' ;, 1 ' •• • , · ,o , o . o 

I J 0 ~ ~ ' 0 I f 
1 

J 0 J 0 I 0 J 
1 

• 

CHA R. 

. . ---··.. .. . . .. . -- . .. 

41 5 ) 

V2 

0 1 
0 : ,, . 
' . 
I) < 

002 1 2 
002 1 3 
00214 

0021") 

!)l 00 216 

0 1 
0 t 

0021 7 
00 21 8 

0 1 :)0 21~~ 

0 1 
(J 1 

0 1 

0 i 

,., 1 .... 
0 ! 
0 1 
n 1 

0 1 
0 1 
• • 
,J : 

!'' • 
' o ' I ,. 

·' 1 
~ 1 
, .: ! 
0 1 
IJ ! ,, . 
\,' .i. 

,.. ' , .. 
0 : 

0 1 
'· . .... * 

002 20 
00221 

... 0 -;:.·:. ·:. ,.,. \-. L ._ 

(I ') -=· ·=- ·:. 
IJ '- '- ·-· 

00224 
00225 
~) 0 .-. ·:> ~ 
I j .::. ._ ... ~ 

00 22 7 

() 0 -. ..,, 
..:. .... d:· 

" , ... -· ..... .... 
I) .,1 o;:, ,_:. ," 

0 024 0 
l'l f'J -::• A J - "L-'"T . 

0 1 o-· ~ ·l .> ; 1. , ._ .. . _ 

.-, 1 ( • •) 0::• A "':• 
•j .\ •.• '• 1.. ' T ""•' 

(1 , 
,., ' 
~· 
fJ ' ... 

•, ' • 

(I ! 

,, ') ~=· .:t 4 • I \- o 

0 t"l .- ~ c-· 
.. ' c.'+ .. 

fi :'i ;:- ..1 f.. 
• . ,. • I 

. . ...... 



• 
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E.2 VORTEX LISTING YfSHAP PROGRAM PAGE 6 LI 3T ING PAGE < of16> 

000430 120240 A 
000431 000000 A 
000432 000000 A 
0004 33 000000 A 
00043 4 120240 A 
0 0 0 4 3.~ 000000 A 
00043 6 000000 A 
00·0437 000000 A 
000440 000000 

,.. 329 DATA 0 0 1 002~0 ... 
'Hl0 4 4 l .. ...,.0 -4 n 

~c. c. u A 3 30 DA TA 01?0 240 0 1 00251 
331 SNDCJ DCB 32 ' S tH1SG' 0 0 1 00252 

000442 000040 A 
0004 43 00044:5 ~ 
0004 44 0000 00 A 

0 00445 R 332 SNI'IS G E t!IJ • SHAP MSG (i 1 00253 
00 0 445 12 0<:~ 4 0 A 333 DATA I • PRINT COHTRDL 0 1 00254 
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o:; 5 
~· 
56 
c 7 
.J ' 

58 
59 
c,o 
Gl 
62 
E-:3 
t- 4 
65 
r:. 6 
,. -~ ::. , 

/'0 
7 1 .., .... 
' c. 
7·~ ,. ... 
?4 
7 5 
-c 
I ·- · 
l7 

7'3 ,, ~ 
•':• fJ 

S2 
C• ":' • • ..;> ,...,. 
·~· ... .... ~ 
;;, ...) 

:. . t. 
'='7 ._ . 

YBICSF"TE PROGR AI1 PAGE l 

li!THI S IS n 
• 
• V • D. 11 • 
ll! 

• 
ll! 
ll! 

• 
ll! 
lf. 
ll! 

ADD 
ALUC 
ALlJO 
ALUS 
ALUZ 
AND 
AmlE 
AZER O 
A$Gf' R 
A$ ~~ f-' I~ L 
A$GPRR 
ASP 
A $~P EC 

BS$ALU 
E S$i1IR 
BS$0\l R 
B S<;. P 
B$GPR 
BZSP EC 
CRY1 
DE CA 
DECB 
DEl.D .l)E 
D EC!:JD $ 
EDR 
F" T 
G?R OUT 
GPR:; 
I ER $1 
IF$ALU 
I FST1JR 
l fS OVR 
ltSP 
H! CA 
! NCB 
It\ CF' 
~~~e sc 
!O f? .. , •.• "' J. ...., ._.,.F .. 

K::: ur 
LF'T 
' 1 , . .... . 
LCG 
~1 E MC 
M E~1': $ 
THR 
"'IR" . . ... 
MSK 
N DR i•l 
NOTA 
NOT B 
OF ~~ ALU 
Dr!H1 IR 
Of c~ O',' R 
OF ::: P 
n L .• C' 
t...t I • I 

OLS: t. 
nt..r <'*' 
LJ ll[.. ..:., .. 

oer.: 
D~RUU T 
DR 
n 9. <· [ 
~· ... ~ 
0 R 

., ,. ... 
Q <; ~A LU 

0 :::' "' "' 1 f'> ·.J. ···· ,... 
DS SOVR 
O'S$P 
OV FL 
P J t1P 
c ;' \ 1. 0 -~ 
' ' ; J • • • 
0 u' .. f".: J .. : r- L 
I I ~ '• 

p 0 :.-· ._: ~1 p 
n r-•t•r r ··•.• • 
PUSH 
Q U~.JS 

RJ 

R2 

. . 

THE 
fOR 

E:QU 
EQU 
EQU 
EQU 
EQU 
EQIJ 
EQ U 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQ U 
EOU 
EQU 
E QU 
E QU 
EQU 
E QU 
EQ U 
EQU 
EQU 
EQ U 
EQ U 
E Q~ 

E QU 
EQU 
EQU 
EQ U 
EQ:.J 
EQ U 
EO :.: 
EQ:J 
EGlU 
E rJ ! ! .. ~ 
E ... .. 
~ •.J 

E (;JL: 
- n •. t.. l"! .... 

~Q U 

EQ U 
E Q ~~ 
,- ""''' 1:.\oi U 

EQ L: 
~ ,I I 
L- '-"< ... , 

E "' .• 
l.>l ·-· 

r:-n u 
~ "' 
E Q:.J 
EQ U 
E Q !J 
EQ L! 
r~ u 
EQLI 
EQ U 
E QU 
EQ U 
E Q '-' 

r r· • • c. \. ... """ 
E Q t_: 
E G L· 
Etn 
EQL' 
::cw 
EQU 
EOU 
EQU 
E Qli 
EQ U 
EQU 
E Qt,; 
EQ U 
C' Q I' 
~ y .. 

C' .... I' 
~ " -
E Q !.: 
E Ql_' 

COP YRIGHTED PR CG~ ~ M . COPY RI GHT 1 974 

PART NO. 
. . 

FO LLO~ING AR~ SUPP LEMENT AL OP CODE ~ 
US E IJ I T H THE M J C R 0 AS S EM B :_ E R 

9 
s 
6 
7 
9 
X'B 
2 
1 
0 
2 
3 
1 
0 
7 
x·r 
3 
X'B 
0 
1 
3 
x•r 
9 
4 
5 
6 
3 
1 
" 'D .--. . 
1 
4 
" 'C ,.., 
0 
8 
0 
1 

1 4 
~ 
z 
1 
Q 

0 
3 

. 1 
1 
2 
1 
.. ,. • B 
" 2 
" 'E " -0 
5 
5 
X'D 
• ~ 
9 
7 
5 

0 
':• ·-· 
• • 
4 
6 
6 
;< I E 
2 
X' A 
0 
3 
4 
1 
4 
1 
2 
1
\,' • c 

\ . 
0 
1 
2 

• 

L I ST ING PAGE ( 419 ) 

BY VARI AN D A'l';~ MA CHI tiE 

E. 

.· 
. . 

. . 

. . 

... • 

0 1 (1(!00 1 
01 (!(1002 
01 0(!003 
01 0000 4 

'.) - ~ lt. •• ~' !« - -~:"r.*'· ···· -"'·· ~ -~ 

01 OG006 
01 00007 
0 1 
0 1 
0 1 
0 ! 
0 1 
... , i ..... 
0 l 
n 1 
(I 1 
0 1 
r. • • t 

0 1 
0 1 
0 1 
0 1 
0 'i 
0 t 
0 1 
0 1" 
:) 1 
0 i 
0 1. 
0 1 
0 i 
0 1 
;) . J. 

0 i 
0 !. 
0 !. 
0 1 
0 1 
0 1 
0 1 
I
' ' ' . 
;) . ) . 

.... 1 
v • 

0 1 
" ' v > 

0 1 
" . I) ,l, 

0 1 
0 
0 1 
0 l 

0 ;_ 
.... < ·-· ... 
0 ! 
f'! ~ - .. 
r~ ! 
•.J •• ., . 
C' ~ 

0 1 
0 1 
0 1 
0 i 
(I 1 
.... -
c• L .-. 
;_: -· 
0 1 
(J ~ 
f'i ., 
.. "· 

00008 
000(19 
•·• ro " 1 u·· .. . •J '-' 

U., .-• .-. 
v v 

OGO 
,·i , .. , u· 
vv 
(• ,-, !"'I 
'·' ·-· u 
000 
1-, ... 0 . ., 

1 1 . " 10:. 
1 .., 
·"' 
14 
15 
16 

00 01 7 
(. 0 0 18 
0 0 C!l 9 
0(:020 
l., o n " 1 . . c. 
0~:022 
:jl) 023 

· (1:)(124 
• .. .. ' '. t:• 1,.! f_J {I .:: , I 

.. ... "='. 
t,U) U ,_ t. 

1
·, ,- .-. · '"'I ,., ... .... ;_;: .._") c. 
00033 
1) 1)0 34 
IJ• .-. ·;· ·j c: I) • ..., .._. 

t'l "• (I ''\ .r 
·' ·-· v .;, 0 
1., ......... .. , -
,I :; .J .;.. / 

iJ• ,., l'l ' ' C• 
'•' ..;; O.J 

~-· .-.. r, ,. , q 
I,.J JJ _: _ .. , •' 

" u·· ,.., 4 ·" 1;.11 y ., 

"'"O ·'~ '·' v "'{ ~ 
1) ;:; 046 
,•,f"t;"'t4"" u ._, 1_. ( 

C00 48 
~ (: 0 4 9 
00 050 
!"" ,., 0 c: of 
-· •..: ...J J. 

( : n··;c-:;; . ·.) t •.. J ._ 
( t !·: , ., 5 ':> .. ·-· '-' ., .,.., 
(1::! 05 4 
I'''O~r: • v ... ) .J 

,-. ft 0 "' .<: •.I •.• ._, V 

•• • £' .... IJ : J U .-;:• ..:,. 
•• 1': .-. c. 4 

·-· ·-· ..., 0 •, .- ,... ,. c:· 
l, .. l • .. • 0 ·-' 
... .... j- .!"'' ._, ._, , r.;'lb 

·) (•L!b? 
... .. ' .-., "'· , .. , 
J,l ._: '··' J;) ·:0 

." • .... .... .... ,- ·:r 
L' l. '· . · .. • f;) .-

o:. ··:to? Ct 
.-. . 
1_1 _; 

'I ' ~ A 

U
-, ~ 

,., 

0 1 
0 1 
0 1 
(! i 
.... . 
'·' 1 

0 1 
0 l 
0 1 
0 l 
0 l 
0 ~ 
0 l 
(l 1 
(I 1 
.~ . ,, ~ 

o· 

_. ' · .. -. .. , 1 · .. · . . .... ... 
o'. .. t"o ·.I IW"f 

v ·' u l c. .., -, .-, ., ., . .... ( ·-· · - --,4 ' . I . . , . :,.. _ 1_1 / . ....• ... -,c::
·-· • '-' I ...J 
.. ,·, .-. -) &.. 
•• .)'.1 1' ..... 

1
-• • -• .-• • , •• , ..... ; ; ,.· 
,. . .. ... , .. , 8 
•.1 ••• ·- l 

• ••· ··1 , . u· 
1,. ,! I •::0 

(1.) 1) 8 1 
::1 :_: 0 8 2 
, .. ! ,- ! .-, o "";.! 
' · • • ·-· I.) -.J 
r. :·. , .. , 0 4 
•.1 1_1-_I (J 

(:·:·08 5 
•'•r'j( ! •:.-6 ... •. ,_, ' ..} 

,:: I_{ I) 8 7 
'j :~ :) 8 8 
•': .•. (t ~- ·~ .,. ·-' ' ..... .; 

. ·~ ... . ~ ... -·- .. ....... .......-. . .. --·-. ._ .... ~.o .g,.o..~ -"':' 1}1}.. .. ~--R~·· · --E~--- ?· ..... , • ........... _..__ ...... · ....... ~·----·· 2 2 ... #> ·~ --- ·· -------· ... ---·· ... f . ...... ----·-·u .. t , .... ~:,:· :J 9 o· 
0 0 D .. ~. '3 1 R 4 
;JGG ~~. ;:2 
1'\nn .r ,, ...._ 
uuv · · ;·.;. 

-•-- o --• e-- ,,. ••• ••• ~ 

f.QU 
E ''l .. L • .. • 

EQ U 

4 
5 
6 

·- .. ·-· -- .. ~ .... - _ .. ... 

0 ! 
'l . ·- ... 
0 .:. 

. . 

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



• 
.. -. 

E.2 VORTE X LI STING 

• 

0 0 00 

0007 
0 008 
0009 
000~ 
ooo:s 
oooc 
OOOD 
COD E 
ODO r 
0001 
0002 
oooc 
oooc 
OOOA 
0 00 1 
0000 
0004 
0003 
0 0 0 2 
OOOD 
0003 
0006 
0002 
0006 
0001 
0002 
00 0 3 
0002 
000~ 
OOOF 
OOOA 
0002 
000! 
0 003 

0 1 3 E 
0 0 9 2 
00 2 D 

. . 
cooo 04~000018000 0 0 0 0 
0001 04 9 0 0 0018000 0000 
0 0 02 0490 0 00 1800000 00 
00 03 0 49 000 018000 00.00 
000 4 0 4 90 000 1 80000DO O 
0005 0 4 90 0 0 01800 00 0 00 
000 6 0 49 00 001 8 00 0 0 0 0 0 
0 ~07 0 4 90 ~ 00 1 80 0 0 0 0 00 
0008 04 9000 0180 0 0 DOO C 
0009 0 4 9000 01800 0 0COO 
CODA 0 4 9000 0180 0 0 0 0 00 
OOOB 0 4 900 00 1 80000.0 00 
ooo c 0 4 9 0 00 0 180 0000 00 
OOO D 0 4 9 0 0001800 00 000 
OOO E 0 4 9 0 000180 0 00 0 00 
OO OF" 0 4 9 0 00 0180 00 0000 
0 0 1 0 0 490000180 00 0000 
00 1 1 0490000 1 80 00 0000 
0012 04 900001800 0 0000 
00 1 3 049000 0 1300 0 0000 
001 4 0490000130000000 
0015 0490000180000000 
0016 0 4 90000 1 8000000 0 
0017 0 4 900001800 0 0000 
0 018 049000018 00 00000 
0019 049000 0 180000000 
OOlA 0490000180 0 00000 
OOlB 0490000 1 80000000 
OOlC 04 9000 0180000000 
001D 0490000180000000 
DOlE 04 90300 18000000 0 
001F 0 4 90000180000000 

0 2 00 

00 2 0 

OOl C 
001C OA900 0 00SO OO OOOO 

003E 

003E 0208 0 40 28 4 060009 

. , .. . . ... ~~. .. ... 

94 
9 ~ 
9 6 
97 
98 
9 3 

1 00 
1 01 
1 c 2 
l 0 3 
104 
10 5 
\I) 6 
1 0 7 
1 0 8 
1 c 9 
1 l 0 
1 1 1 
1 1 2 
1 l 3 
1 1 4 
1 1 5 
1 1 6 
! 1 7 
1 1 8 
1 1 9 
120 
12 1 
1 2 2 
1 2 3 
12 4 
12 5 
1 2 6 
127 
129 
13 0 
13 1 
132 
133 
13 4 
1 36 
13 7 
1 38 
1 3 9 
1 40 
1 4 l 
1 42 
14~ 
1 '~ 4 
1 4 ~ 
1 4 6 
1~7 
1 4 8 
1 4 4J 
1:'5 0 
151 
1 5 c 
1 :53 
1:i 4 
155 
15 6 
157 
158 
15 9 
160 
: $ 1 
162 
163 
16 4 
1 65 
tE.6 
l .: 7 

'•' 

~6 8 
1 ~. 9 
170 
: 7 1 
1?2 
1/3 
174 
1 7 5 
1 ? 6 
1? 7 
178 
-179 ..... o •• C• • 

1 :3 1 
• ,. '!!) 
~ •;) ~ 

1 8 3 
1 3 4 
1 8 5 

'· 3 6 i ""' _, 
.1.01' 

188 

YUI CSF' TE PROGRAM PAGE 2 LI STING PAGE ( 

R7 
RS 
R 9 
RA 
RB 
RC 
RD 
RE 
R F' 
RGHT 
SCOU T 
SF TC 
SHF'A 
SHF"T 
S HF'T DP 
S PEC 
S SW l 
SSW2 
ss·w 3 
STACK , 

'STA r 
SUB 
S$ ALU 
S$ 0V F'L 
S$SH F'T 
TCB 
TEST T 
TE ST F 
TF I R 
T RN~ 
TRNB 
TT 
WAITI'ID 
ZERO 
• 

EQU 
EQ U 
EQ U 
EQU 
EQU 
EQt:: 
EQU 
EQ U 
EQU 
EQU 
EQU 
EtlU 
EQU 
EQU 
EQ U 
EQ U 
EQ U 
EQ U 
EQ U 
EQ U 
EQU 
EwU 
EQ U 
EQ U 
EQLI 
EQU 
EQU 
EQ U 
EQ U 
EQ U 
EQ U 
EQ U 
EQU 
EQU 

7 
8 
9 
X " A 
x ·~ 
x·c 
X" D 
X" E 
x•r 
1 
2 
x· c 
x· c 
X"A 
1 
0 
4 
3 
2 
X'D 
3 
6 
2 
6 
1 
2 
3 
2 
~ x•r 
X' A 
2 • . 
1 
3 

• F' DLLCWIHG ~RE RDH ST AND ARD STATE ADD RESS ES 
• ..... 1 •. 
V ..;) 4 'I 

s s 2 r: 
REST ART PIPELI NE i P 
MAIN TA IN PIPE LI NE 

• 

. .- ' . . . . . . . . . . . . 

SS3M 

EQ U 
EQ U 
EQU 
ALDC 

)(I 1 3E 
)('092 
X" 0 2D 
G 

DECODE NEXT INST RUC T IO N CIN IBR > 

• 
W. !NITIALIZE 

.. 

GEN 
GE !'i 
GE ri 
GHi 
G E 1': 
Go: 

C:. EN 
GEI"f 
GEN 
tj EN 
L'= EN 
CE N 
GEN 
GEN 
GE N 
:"; EN 
GEN 
f~ EN .. I 

GE I'4 
:':: EN 
~EN 
GEN 
GEN 
::EN 
GEN 
GE tl 
::·i E N 
t1EN 
GEN 
GCN 
,- ,- ""} 
•.:•t"-t : 

GEN 

AL L ENTRY POINTS 
IP <S S ZM)tlO <P JMP >t1 ( 0 ), 6 C0 ) ,5 ( 0 ) 
/ P CSS2M)t1 0CPJMP > t1 ( 0) ,6 ( 0 ),5( 0 ) 
I P CSS 2M)' 1 0 <PJ MP > ' 1 CO) ' 6<0) ' 5 (0 > 
l P <SS ZM >' 10 CPJM P > ' 1 <O) ' 6 <0) '5<.0 > 
I P ~ S ~2M ) ,1 0C P JM P) , l(0) , 6CO),~<O> 
/ P CS S2 M )tl OCPJMP > , 1(0 ; , 6C0),~ ( 0) 

' 

/ P CSS2")' 1 0 < P J MP >' 1 <O) , 6(0) , 5( 0 > 
• / P < S S21't >, 1 0 < P .J MP ) , 1 C 0 ) , 6 ( 0 ) , 5 < 0 > 

l p ( s s 210 ' 1 0 ( p J 1'1 p , 1 ( 0 ) ' 6 ( 0 ) ' 5 ( 0 ) 
I P < S S 2M > , 1 0 < P .J 1'1 P ) ' 1 < 0 ) , 6 :; 0 ) , 5 < 0 > 
IPCSS 2M) ,10C PJMP > ,1 <0> • 6(0),5C O > 
I P CSS2M),1 0CP J MP ) , 1(0) , 6(0}'5< 0 > 

.. I P <~ S2M), 1 0 CP JI'IP > , 1 <O) , 6 ~ 0), ~CO> 
/PCS S2M ) t 10 ( P J M P) , l( Q ) , 6 ( 0),~(0) 
/ P CSS2M ) ,1 0C P J MP ) , 1(0) ,6 C0),5(0) 
I P < S S 2M > , 1 0 < P J 1'1 P > ' 1 < 0 > , 6 ·: 0 ) ~ 5 < 0 > 
/P( SS2M ) , 10< P J MP ) , 1(0),6 (()) , 5(0) 
/PCSS2~ ),l0CP.JMP),l(Q) , 6(0 ),5CO> 
/P CS S 2M ),l0CP.JMP),l(Q),6C0),5C0) 
I P CS S2M) ,10C P .JMP), !( 0) ,6 ( 0) ,5 (0) 
/ P CS S 2 1'D , 10 <PJMP ) , 1 <O) , 6( 0), 5CO ) 
/PCSS2 M) , 10CPJ PI P ) ,1(0 ) ,6 CC) , 5(0) 
/ P CSS2 M> • 10C P JM P ) , 1(0) , 6(0) , 5(0) 
/F'(SS ZM >, 10 CPJ~l P ) ' ~C O) • 6(0 ) ,5 <0 > 
IP < SS2M), 10 < PJMP ) ' 1 < 0), 6 C (!), 5 <G ) 
/PCSS2 M ~·, 10 <PJMP> ' 1 ( 0) , 6 (0 > • 5<0 ) 
/ P ( S S 2M ) , 1 0 < P J M P ) ' 1 ( 0 ) , €. r: 0 ) ' 5 ( 0 ) 
/PCSS2M),l0 ( PJMP) , 1(0) , 6(0) , 5CO ) 
/P < SS2 M) , 1 0 < PJMP >, 1 ( 0) , 6 ( 1) >, 5 ( 0) 
/ PCSS2M),10 CP JMP ) ,1 ( 0) , 6( 0) •5 <0) 
/ PC SS 2M) , 10 CP JMP ) , 1(Q) , 6 (J) , ~ C0) 

, · p csS2 M> , !OCPJMP>,!C0) , 6 (U) ,5 C0) 

• TH I S F I R:1WA RE US ED ~ITH VORT EX I 

~ V7 8 ~CS FL OAT I NG POi NT f iRMW ARE 
• 
p 

• 
E QL' X' 200 P AGE ADD RE SS CPAG E 1) 

• MUS T BE ~SSEMBLE D WITH ~UPP L EMENTAL OP CnUE EQUATE DECK 
• 
F" L i FR I'I EQ U 
• ·: NT P. \' F 0 10' 

ORG 
• GEN 
• 

X' 20 
FLDAT I t·I G PO I NT 

·X I 1 c • 
I N <FL PNT ) , 6(SP E C) , 10 ( WA IT MD> 

F' L T F" P- f1 +)(" 1 f-

. . 
' 

420 ) 

• 

... 

·. 

ORG 
F l!-'N T2 GEt! I NCF"LF' T2 ), 10<0F"$ALU) • 6CM E MC) , 12 CA$GP R ) t24(R9 ) , 2 ND Of' 

C14 < INC A) , 16 <GR Y1 ) , t8C INC P > OF" OP2/ INCR EMEN T P C 
Fi..r" NTl GE N I ti ( F L P T 3 > , 1 0 ( 0 F" $ M I ~ ;. , 6 C ME 11 C ) ! 1 1 < B $ G P R ) , 2 3 < R 1J , 1 4 <T R N B ) ' 

-··-- - -

01 00 0 9• 
0 1 0009~ 
0 1 00096 
01 Ct0097 
01 00098 
01 0 0 099 
0 1 00 100 
01 .00 101 
o 1 o·o 1 o 2 
01 " 00103 
01 00104 
01 00105 
0 1 00 1 06 
OJ. 00 1 07 
01 00 1 08 
01 1)0 1 09 
01 001 1 0 
01 001 11 
01 0\.1112 
01 00 113 
01 00114 
01 00 115 
01 00116 
01 00117 
0 1 00 11 8 
01 00119 
01 1)0120 
01 00 1 21 
01 00 1 22 
01 00123 
01 :)0 1 24 
01 G0125 
01. 00126 
01 00 1 27 
01 00129 
01 00 130 
01 00 1 31 
01 00 1 32 
01 00133 
01 1)0134 
01 00 1 36 
01 00137 
0 1 00 1 38 
01 00 139 
01 00140 
01 0014 
OJ 0014 
01 00 143 
0' l.:J l44 
01 00 1 4 5 
Oi 00146 
01 00 1 47 
01 001 4 8 
01 00·14 9 
01 0(1 1 5(1 
01 001~1 
OJ 00152 
01 00153 
01 ::;::: 1 54 
01 00155 
01 00 156 
01 ~Lil 57 
01 0015B 
01. 00159 
01 OG160 
01 00161 
Oi. 00162 
01 00163 
01 (:0164 
0! ;)!)165 
0 1 00166 
H 00167 
C! 0~!168 

0 i. ,., ,., 1 t:" 9 ••. .... 0 

0 !. ~::0170 
0 : ··· ,1171 - •. · • ' I 

o: :)0 172 
01 00173 
01 00174 
0.1. 00175 
01 00176 
01 (1(1177 
0! 00178 
Ol. (rfJ 1 79 
01 (11)1.80 
01 00181 
01 00182 
01 (;1) 1 83 
0 1 1)(1184 
01 00185 
01 OC18f. 
01 001 ~ 
0! ::.Ott 

• 

.. .. 

• -· 
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E.2 VORTEX LISTING 

C040 

004 1 

~ 04 2 

00 4 3 

0041 

00 46 

C047 

0048 

0 0 49 
OC 4A 
004E 
004C 
C0 4D 
" 0 .• ~ ·• . .. c.. 
0 04F 

00 50 
S 0 5 1 
00~ 2 

l) 0 8 c 
oosc 
00 8.D 

008E 
0 03 f" 
0090 
0 0 9 1 
;; n92 

(1!) 9 3 

009-:i 

c o 9 .; 
.... n ~""'~ ...,. 
~tU:1 ~ 

'' i) n 0 o.; \..: "":.' V 

009A 
.) 0 9 B 
009C 

OC9 D 
()Q•)E 
'OOf u v ·' 
O:) AO 

. ~ . '. • ; 

020 0tl4 0680A90017 

021000002 0 A90019 

021 80000 881-' 900 0 5 

0880050020A9001A 

291~408000100 0~9 
C ;-: :3 0 0 0 0 0 0 0 R 90 0 R D 

1 1 1r.l4006EOOOE:EF'2 

420RS00062AOOOOO 

tsrsooo6Eoooe 4 9?. 

02500000 00R 9000 6 
025SOOOOOOA 9 00 1 7 
0260000000A900B 8 
0268000000A9 0090 
0270000000A900 A1 
l3COOOOE.E 00 024F2 
02SOO OO OOOA90009 

210ASOOOO OA 90 0 1A 
02'300000~0A90 0 01 
OOOOOOOC.E0 0000 04 

o 4t.so o o o o o A90 on: 
84 7 82 2S0002701FF 

S47 8 22800 02 7' 0 1F'E 
0 4 380000 1 00 100 01 
049800 0 00 3 0 00001 
0500 0 0S 0 0 32601 10 
029000002 0270 101 

0 4 AOOOS000 9 1'3 0EO 

5 4 EO 2340 E.2 AO C 0 EO 
7 46 023 C00000400G 

34E S232G 1 5 9192F :J 
04COOO SC4 CAOGOOO 
64 D823 4 00CI C0000 0 
0 <:.A 8 0 (1 0 0 0 (I A 9 2 0 C F' 

0 4B0 048!JOOOOOOOO 
0 4 ~· 0 0 0 0 u J ·) 9 1 0 0 F ::s 
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r ::.S T I F ·H.GAT I 1•..'E 

IP ( ! COMP+P ) , I r1 D, LB3, !5 (! t-1UL4A+P) , AK2 .~ E GA T E OP2 

0 1. 
0 ~. 
0 1 
0 ;, 
0 ~ 
~I l 
0 1 
0 1 

INCir.UL3),rFA ,MF1, ~Rl•BB 1,n n7 
IN ( COM P'JP ): GF2 , Sf 1 
/ ~ ,r FA o MFl,W R 1• RB1,~nA 
l li!, LB3 , RF3 ,F f A,MKBFFF 
I ll , L :9 1 , F FA , :·: F 1 , ~I R 1 , rl A!' 

. l!r.,F FA oMF l d.JR 1,B P.A • :-:Al . 
l *s FFA t MFl ~ ~Rl , BB6,A~C 
I P < M U L + P ) , I t'l.'l, L B 3 , ! 3 < ~ + 1 + P ) , A K 2 
l lfi,F FA tM Fl ; WR1 , BB 9,nA 1 
I P < Mt.:L + P), 1MTJ,L.:S3, :5( ~~· 1+P )dHC2 
I~ , F F' A ' t1 F 1 , 14 :<! : : B :;: 1 1 C: A~ 
/ ~, FfA o M Fl •WRl , BBO , ~ A3 
I ~, ;~~~ ,MF1 ~WR ! , BB7 :A~! 
I~,F ~~ 'MFl ,WPl , BB~,~~C 
I~,!-~3 ,RF3 ,f' rA,MKBf'fF 

0\IEF:f LOW 

• 0 : 
G!:::: T ROUN.D DFF BIT AR0 01 

C~1 CWORD1)~0 P 2 (WORD 1) 
~ ~V ( PARTIA L P RO DUC1 

0 ; 
0 1 
0 ~-
0 1 
0 i 
0 i. 
IJ 1 
0 ~ 
0 ~. 
0 1 

GE ~-j 
G!'I SK 
GE l'! 
GE N 
GE ~ 
tH1 S K 
GEr'l 
OR G 
GE N 
GM ~ K 
ORG 
GEN 

/ w·, L ~ 1 , F F ~ , !1 f!" 1 , ~l R 1 ~ ~l'4 0 
I P (M UL+P), 1f'!D •L B3 , 15< ~+1+P ) ,~:<e 
I •, ;.~A ,MF1 ,WR 1, BBO•P.~: 

GET ROUNDO ff EIT ! N AR0 01 
UF' 1CWORD2) « Q P 2CW~~D l ) 01 

/ !If , F FA ' M F l :' i< R 1 ' B B 3 ' A~ C 
,l li! , Ff 3, MF 1 ! WRl•AAO ARO 

0 ~. 

I P ( F I X ~ + P) , I "lD , LB3 •! 5 < !fi+ 1 + P) ' AK2 ?::I!":: PA RT~AL. PROD UCTS 

0 1. 
0 ~ 
0 1 
0 1 I N < I :1 U L 7 A ) , G r 2 , F F" A , N F 1 • a..l R 1 ~ B :& 4 , A A 4 

FL ·:-rt~ M+X • 3 3 
/ T•:IMUL7 ,C OMPOP ) ,T f2 oGF9 -,~· s T S I GN F LAG FO R 
/PC I CD M?+P ) • I~D,L B3 •1 3CC OM POP •P),A K~ I F Z~~O,NEGAlE 
FL TF"R1'1 + X' A8 
/ T C I MUL l , I MUL3> oTF 2 • G ~ ? T ~ ST IF ' j <:- 1-: " T I V c-. ........ H '-

SINGLE P RECI SI ON FI XED M U ~ T IPL Y <Mlll) 

C ALL I"iG S E:O. UENC E 

AR1 =MU LTIPLIE R 
AR C = ~1U L T I f'L I CAilD 

RE rURN 

ARO / ARl=PRrD UCT 

GEN 
-E"' 

~ OVE MUL T:PL I CA~D 
ll ' • 
GEl'! 
r ,.. .,, 
\JC.. i' 

GM ~ K 

GEN 
G ~: !'' 
G E ~ 
GE N 
GE N 

GPl 
G£ :'-1 

I T / M ., I .... ... I " e ) ..... 2 .- ,... c• I ..... .... .... r ..... u F 1 ....... 1 
r ' I • ... '- .,:> I 1'1 V j_. ..J ' I r ' ~~ ,. ·" f L. t1 C. J •1. J' .:I ' 'I ' ~1 I "' 

/ T ( :-:II I_ 1 ' M u L 4 ) ' T F 3 ' Co~ Il ' L B 3 ' t;· ~- 2 • F F A ' ~ E T COU NTER 
C M !/ <- ') ,., .,. 

I • (..• •_I r:,. 

/ N (MUL6) ,F F 3 ,MF1 , W ~!. R AE 
/NlMtiLS) , GF 8 , t F 9 ,F ~F · AR l 

:?F. ;;: 0 D U T A R E 
SA~ P LE 0 1·1£~FL OW 

' liE "'R 1 .-C 1 11 F' 1 ""' • , . • ' f t 1 J ~ _,. 1 .,... ""' ' i ' r .., 

/ ~, ~Rl , RF~ ~t t 9 , WRl ~ ~ct ~ X t1, ~ F1 
/ T r. 1·1 :J L 9 , '« ) _ T F 2 , G f.' C ~ '1 '' l , L A 3 ~ !~ r-· :5 , F F" 9 • 

CWR l.: $C 1, WF' ;, , :·~ F 1 
/ ~, LA3 ,~Rl •SCl , W F 1 , XF ! 
/T ( MUl 12,M~Lt~) , TF~ , G t·· A, L Bl, ~· FA , TES T PRD D~ CT S !Gii 

CMF 1 , ;< Rl,AA 1 
I N < MU L 13 :•, l- F:.., CF 3 ' :.-:r.- l' Bllf 

..... 
~.. J, 

Z ER!J :Jl 
U
• i 

·' 
0 1 
0 1 
0 l. 
I' • -. 
0 1 
0 1 
I) :. 
(I 1 
!) l. 
0 l. 
(I <. 
,, ; .... ... 
0 j, 
') . I • 
~ A 

(J i 
0 J 
0 .i. 
0 J. 
0 l 
. ' u • ,.., .. 
•" I, 

L 
••• 
t J. 

0 1 
0 1 
0 : 
(I 1 
(' . .I ;_ 
(1 l ... . . 
0 1 
.~ . ·- -
0 1 

00287 
~·· u· ~ 8 c~ v ._ w 

00239 
002'30 
0029 1 
00292 
00293 
00294 
002'35 
00296 
00297 
0 0 2 '98 
00299 
ere 3·.o o 
c:·o 3 o 1 
.~ .,~0" 
IJ '· ..) C,. 

')0303 
00304 
003 0 5 
l'~3U 6 
00307 
00308 
0')309 
00:3 10 
(•(•3 1 1 
00 2 12 
.·. ,·~~lr' t l ._1 w .:;, 
(! 0 3 1 4 
00 3 1 5 
•:n-:.>tc ... ._. 0 

G0317 
!).0318 
:}031~ 
0:)320 
OC321 
00322 ,., ... ~ 2 ,., 
.... ·.~ ..:J ..:Jl 

0!3324 
00325 
(10326 
00327 
, ..... . .,J( ·-· ._ . .... ._ '-., n .. ,~q 
' J • • .,) It:.. ... 

:=C'330 

00332 
l·, o·.., .... .., 

..... .j .... 

... tr 3.., 4 ... '· .... """ 
0033 5 
00336 
... ·~ 3 •'j 7 
·.• '·- '·" I 

00338 
:}0339 
(! 0340 
(:03<'tl 
0~'342 
,~ ·u· ·? 4 -:.> 
'·' ..J """ {103 44 

·:J 0 3 4 5 
..1 ... "' 4 t: '.; ••• ._. C"l 

lJ' (' , , '4 7 , I ..) ( 

00348 
.· .... , , ,. 0 
•.· '.} .,;} .... J" 

.•• •) .. .. c: ~:> 
i.! l -~...Jt-

·-· (J ' • c.- <""'\ \,; .,') ., ) ~ 

~· " ;i 5 4 
~.:J 35 5 
••• ••. ""' C' ~ ·; II..' .,:. .,,1 r..J 

• 'I L'l ·j CJ;' 7 '.; . ...... t 
0· ,·, ·~ c.• Co 
..... ..;) ...J 0 
-. . ·, .-. 5 q l · •.. ... ... '" .., 
:H1860 
··· ····:•1". 1 .... ..... ·-· '=' 
:){:36 2 
:J:j363 
••• .., ""~ c._ .. 
:_ ..... ~ f_-;J ~ 

., •• .-. .t.• '= 
l.. '· ~ t' ._1 ' 
•: ,~, ":.• r I. 
.• l .. · """f')~ 

-·1 .... ·":\ 6 ? ·.· ... ..... , 
,, ........ 6 8 •' ,_,; . , . 

-:· ' I 3 6 9 
(: (I :::: 7 0 
0037 1 
00372 .. , ,·. •';\ . _, "":" ....... ._. ;, 

- . 
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E.2 VORTEX LISTING 

J D6 02~0 00 0 0 18 0 1 0 4 0 1 

OC D7 
<.: 0 D 8 
OO D9 
..:o DA 
"'O D''-.. ., 
JC:iJC 
co n·n 

"O DE 
.; :; Dr 
. ,. ,.. 0 
V.J C. 

0 'J E 1 
") ....... ... . c. c. 

O'J E3 
0 :J E 4 

OQES 

OO EG 
00[ 7 
.. , c-o 
,_, ·~ '- v 

OO E 9 
, •. n C' "" 
•J~o.•t....M 

C •J E C 
o ~ n 
~I t:: E 

O::I EF 

O'JrO 
'l'l~ · 
'• I J. 

'JO F;; 
OOF3 
'J'J F'4 

f • 

46CB314000A900~1 
070SO OOOOOA9A009 
~ 6D B31CO OCOOOO O O 
1~0S0006E0 0 02Dl:: 2 
06E0000013 FS 0001 
0 6 ESOOOCOOF''30000 
46F 0 3 ?.8 CJ4'J OOOOO 

06E800001~ 0 1SA O O 
0 74 000 4 00 1 380 0 00 
06 F S00 006 0 AF'DE 70 
07 10 000020A 900 0A 
0 71800 000A0 9000 3 

07 2000800 0A 90 060 
07280 QOOO:SA'3007 1 

37: 831COOSOOO OOC 

1 ~08!JP06E 00 02 E72 
0 79 00 0S OCO F9 003 8 
076S OOOOOOC 9 0004 
0 7 Sl S 0 0 0 0 l- ( ! :~ 9 A 0 0 6 
C7A8 0 CIOiJ OC:3 9 C00 3 
07600000GAOSO OOO 

..,..., ... 0 -:) ? 8 "'""00000 " f'l'"i' V'- '<J V '-''-'' '.1 

09B80 0800 0i~900 ~0 
07S000001 3 F'S 0 001 . . . 
730A8000 0000 000 0 

7 788334Cl0 0 13AO LI 
874SZ3000~ \JO COO C 

A7':. 03 1S OOOn ~ CC06 
07500tJ002 0R 90007 
07580 0 80C'O A9000 G 

oor·5 0 7BODOCOC~~900 9 C 
OO F6 14 CS00 0 6E 0 002F7 2 

~o -~ ~,., r 1 

OOF8 
~O F9 

r:> OF A 
OO FB 
t:' OFC 
OO FD 
OO FE 
COFF 
0100 
0 1 0 1 
0 102 
0 1 ~ ·~ iJ ~· 

0 10 4 
... , 0 '" •J .. •J 

"o .. n . 
'•' .1 1.,1 ·.;, 

0 10:3 

0 1 0 9 
Cr:l5 ~ 
00 5 5 
') 0 56 

8 i OA 

77C03000GOA9000 7 
07 C80000(1 C'f), 'j00 l :S 
030 00 0 0000 3900 0 0 
O ... ~ ... ooft~"" " "'~"oo-ovo ·. e .. ; uo; u r•; .:.• 
1 5 48 000 6 E0 0 02f"C2 
0 7E8 0 0S0 0067 00 '3'J 
~7 F 8 21COOODOOOOO 
0 2S:0 048CGOOOCOOG 
oeosoo oaoo9 10 0'3C 
0 7 D80 CI 000 0f~ 900A C 
08 !000 0GOvA 90 C9 C 
1 4 CS QOOE.E00 0 3032 
0320 000COOA9C011.: 
0 828(1 0 0 0 G C: r19 0 0 7:.1 
14 C8000 E.E !J0 (130 62 
0 8::8 0 0 0 G;) G J) 9 0 0 :;: C 
08 4 0000~0 0$190G6~1 

11180CIO E'.E00 03 0 9 2 

o 2A 8 0 o so r. r.• n-=.:o o 4 ·~ 

1 ~-. ~·o """"'4" ,, ,. ,., o ~ o o '· C 6.< C.~ V 'V !) \ } 1~: .I •.' 

15 0800 06[ 0002 52 2 

37~ 
376 
3 "7., 

' ' _.,.n 
.j ' 0 

379 
3SO 
3 ::: 1 
..., t""ll" 
..:>OC: 

3 83 
"'::• ·:· 4 ..... ·-· 
386 
.-. ~· 7 .; ..... ~ 
,.., .-. _.... 
..:>00 
"J C• 0 ._ ...... ., 
3 '3 c 

-· ..... ..,. .,:; :;t I 

398 
3 '3 9 
400 
40 1 
402 
4 03 
404 
4 05 
A ~6 .. v 
4 1)7 
A ~ <" 
'+ t.l t:> 

4 0 9 
410 
4- 1 1 -..... LtJ. t:. 

4 1 •") . " 
~ ·4 ..... 
A o C" 
•• ,. J. ...,1 

4 16 
"' . ... ..... .:. / 
A 4 ("", ... o 
!'!. : 9 
4 20 
42 1 
4 22 
,1. 23 
4 ;:: 4 
425 
·t -=· "' . ""'· 0 

4 27 
4 -:oo ·- ._, 

4 30 
431 
A -. ... 

""" -~· c. 
43 3 
A~ 4 ·-+ .,:, 
A " .. '+ ..: _, 
A .... "' ...... .,;. 0 

437 
438 
t: - . ....., '? • .;, ';) 

~ .. .,. ;J 

4 .. ~ 1 
, .. """ "+ L:- .:. 
~:. 4 3 

<:46 
447 
A • ,._ 

.......... <:) 

449 
450 

..:. •.;- ":' 
• -..1 ... 

A c:' ""' "t .... ~ 

4 C:.:t .... . 

4 t:;O -·..., 

,;. ,: 1 -.. ·-· -- .• ~ . : ... ..:. 

~ .~ -: ( ,. ·=· ( 

MUL 13 

• 
* Jr. 

• 
lJ. 

* lJ. 

lf. 
»' 
lJ. 

* it! 

* lJ. 

!D IVO 

tDIV~ 
IDIV1 
IDIV2 
I DI'./3 

I DIV 4 
lf. 

IDIV4A 

IDIVOA 
T T\ • I t 
J. .u ... y 

IDIV5A 

* IDI V6 
I Dill? 
IDIVO B 
In IVA 
IDIV:~: 2 
IDI V7D 
ll! 

IDI VO C 
I DI V?A 
l!( 

F I XE 
T !) 'i '·/ <:> ... . . .., 
I!:IV'3 
!« 

I1J I V7E 

!D!VA l 
IDIV7 C 
,. "' •• t ...... ..... 
l.lJiYH.,:\ 

lDIVB 

IDIVC 
IDI VB3 

! UIVX 
T ~ T 'I(&. J.t .· 1 

I .;)IVB 2 
' DI' '"' J. '.' u 

I DIV F 
!DIVE 
:+' 

YU.I CS FT E PROGRAM PAG E 5 LI S TING PAG~ < 

G:::N 

DO !J ELE PRE CISI ON f iXE~ POI NT DIVIDE C IDIV) 

0 1 
0 l 
0 l. 
0 1 
0 1 
0 1 
0 1 
0 1 
0 i 
... 1 

CA I.. L I fiG SEQLIEI'I CE 
AR6/AR7= 1S T OP ERA !'ID 

OPE RAND 
TEMP ORAR Y S TORA GE 
~IG N F U~G 

A R 9 / A R A = 21'' .!'J 
AR S 
AR.:; 

RE l UR N 

-
.... 
(I 4 
• J 

ARO/AR 1= RE SUL T 
0 1 
0 1 
0 1 
I) 1 
0 1 
0 l 
0 1 
0 !. 
0 1 
0 1 
0 1 
., 1 

GEtl 
Gnl 
GMSI': 
GEN 
,...E., 
u " 
Gnl 

GEN 

G E ti 
GM ~~ K 
G E . . 
GEN 

GEN 

GM q~ 
G !:' I•.' 
~ .. 

r: r- .... 
\.l.:O. ot 

G E ~1 
o. c-• 1 u ·'- . 
GEN 

GEN 
G Eii 
G E t1 

GM !: K 
G E ' . 

GC' 

GEH 

G c: r·f 
G E i·l 
G ,.. •. 
_1C.,t l 

GMS !I: 
G E ii 

G ...... t.. I ·, 

GO' ,.. E •. u . . 
GMS K 
G E r·1 
G E • J 
,.. ... . 
UC. Il 
, - C" t.; 
u'- .. 
G F.: •; 
GCl 
~. .. , ........ K u .. .. 
G E '·' 
G r.: :·1 
G :·1 '5: K 
G E ~{ 
G E , .. I • ' 

GM S K 

.- ,_ •.. 
·~ '- .. 
G .. 7.' v i • . . • . 

I ... ( T D T lJ 1 T "' T " • ) T F "' ·~ ... .. F F "' ,., .1 ""' f.I. .U .&. Y ...J ' ~ tu r ,;:;, H 1 AC CU MU LA'fOR/ TE S T . 
IF . DIVI SOR 0 CMF' 1, WR 1, BE l~ ' r"liH 

/NCIDIV5A).F r A,MFl,WR1,SC1,WF1, 
/TCIDIV3 ,I D1 \12) ,TF'3, Gf'7 

BBO ~~A9 SAVE NORMALIZED 
GR NEGATIVE 

/ p ( I c c M p + p ) ' Ir1 D ' L B 3 I i !3 ( "'+ 1 + p ) , A K 2 
;:.:,L A2 oRF3 .FFF, MF1, AA1 
/lf:, FF F,NFl•W Rl ,AA O 
/ T CIDIV4 A, IDlV5) ,TF 3 • GFE1 RF 4 

/N CID !V4 ) , :_ ~2 . R F 5 o WR1 , SC 1, XF l, 

CSH 2 , AAO 
/N CI DI VO E ) ,G F'1 1R Fl . ~ F 3 , M F1 

/N C1DIVO A ),LB3 ,F F A ·~KF D E7 ,.I I. B t I FF A. :~F 1 I WRl, ~: ;~ A 

,_ ~,-e:· FF"" - ·- .. , ,-.. 
~ ...-; ' ,..._ r ·-' ' t-1 ~ 1'1 r . l ' w t< .&. : 

n To -:> 
r;.~:; .... , 

A AO 
A Al 

IT < ! DI V7 , I .Jl'-..' 6) , TF' 3, GF7 , RF5 

' NF.GA TE OP 2 
A~1 ( SHIFTED) TO OPR EG 
:.;::iNPL E ARO 
INCRE~IEN ·r S HIF'T COU I~T/ 
·r~ S T IF NCR~ AL J ZE D 
NDR~ALIZING S HIFT 

-.. .. 
(I ~ 

0 1 
0 l. 
0 • 

I40VE IB 10 ! R/ZE RO P C Ol 
P ~j T ' .J I F ' I :·t I B 0 1 
DI VIS OR C l 
-SHIFl C~ Utt T IN P C TO 01 
: ;1 I F T C 0 U N 1 E R A N D A R ::: 0 1 
MD V£ DIVI DEND CO?l ) TO 0 1 
ACCU MULAT OR O l 
.- .,, .,. ~ P "'·I T ,- T C 0 Ll • • , . ~ . .., '. 0 1 \ ..> : r:.. ~r .• r a1rc., K .. 

rEST IF -DIV IDEND I D. 
c~:~p SH! FT COUNTE~ ) 0 1 

/P <I COMP + P ) , H 1D>LB :::; , 1 5CI DIV 7 +P>•AK 2 NEG AT C OP 1 0 1 
/t~ ( I D I V 7 B ) • •::J f. 2 , H F ; ~n· 1 ~ l~ R 1 , B B 3 , (H~ 3 :S :::. t·1 P L. E fl R 3 0 1 
/ N C !DIV OC > ·F~~ . Mf1,W R ~ , A A4 I~I T IALIZ E SIGN FLAG 01 
I N C IDI VA 1 ) , ~F n , ~F1,~~1 , SC1 •W F 1,B BO , ~ A6 SAVE SCAL ED D1 VID 0 1 
/ N ( l t:l I V A :;; ) , F F. -~ ' ~1 F 1 • W R ! 1 r't A 3 ~ ~ ~ 0 A f< :;: 0 1 

; -.. _, I_Al•I'F2:MF1 -S:H!FT CG :.::n I t1 PC T O Oi 

,i T <I!J I \iA , 
,~N ( l (ltV!) ) 
'" ( ' '"'" '"") ( 11 J.J.Il. Y •~ 

I DI V.·· R) 1 T F2J G~E 
• G F2~ FF A,MF: ~ WRi • 
~ l A :?:' • R F 3 , f ·: :c 1 t1 F' 1 ) 

SELE CT PR OPEP P ROCEs ·;o R 
/ F ( f I X X T ) , ;~ ( ;; ' 1 ) , f S: ~ 

AAO 

/ T < ! D I 'v' 9 , I r I 'v' X ) , ~- F 3 , :; F D , L A f: , W R 1 , 
e'="l"' • " ""1 ·- H.... • An w .. .&.J,:v-. r ' ~ .-:.~:! . . 

/ TCIDIV A, I D I113) , Tr 2 ~ ~FC,RF5 

( ~· ·r· • 1 ,, ·:; , t "'· .~ .. ~. • + P .... , ~- " ·~ 
. • · ··· - ... J·.~ ......... . , ... / , r-or"'. '-

I' .... • ' :... . ). 

• r. 1 n n ,.. t,· '-".A. "J .... r.. ' .r:.· L o :- , • '·= 

I p . F' T ' . ... ' p . ( l ...... : . .... ... ), I ~1 D~ L B 3 • i.S < ll! +l+f' ), AK2 
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'=" I .,.., . , ,ft",..!,.V • 3'.:: 
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SHIF T CDU h TER 01 
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M8 1/!:: Ir I V r $OR · r.: OP Z:) TO ~! 1 
· ... 1 · .,.. <' I r.~ ·r ... T'· ' , . o "' ·-R E r; I'' • f--1,... (. ·.'> r . t. L' "' i w r-' <. .J '.J ! 

(I 1 
0 1 
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·rE sr If. NEG ATIV EC ERR OR )O 
t~ ~~ EM ENT SHIFT K/ Ot 
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0 1 
0 l 
0 1 

0 ; 
0 l 
0 1 
0 A 

;) 1 
0 :. 

<OVFL) O' 
G 1 
0 . 
.... . .... /. 

{ .... : • "'::0/'r'' ) • ... ..:.s. fl. • .a. 

0 1 
0 1 

A V' .-. . .. . -:. 

~· r::\ • :.: "J :. : ~ r.· ~· ' .. ' 1 ) 
... . ~ ,:. . '-• • • • • ' ' t I • 
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0 .l 

I) 1 
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(I ~ 

0 l 
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0 l. 

~ I ,.. •• ' . l "' . ·,:- l'· ;;.· .., .... R 0 ' ' ~ ' ·' · " r H l:t , ~ ,-:... ~ . I) J 
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, "'o ::· ('· • t I T 
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00375 
(; (;3 7 6 
!] 03?7 
;·! ,-, "" '? C• y~.j .. ._. 

.)0.379 
(1(1380 

..... 0 t• ~I ,:. o.~ 1 
l)fJ382 

i ! t· ":• ·::· .. 1 
·-· .... ~· ' .J .,. 
~- .... -~ ,...., c:-
'·' .... .;) ....... .._t 

,., u· -:. ·=-· ·-= ..... w ..... w 

l., ··I " -=· 7 
""' ~ v~ 
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,- ,.. P,. f 
Uf.. l1 / T CFASAl,FA SC) ,T f2,GF 7, LE 3sR F2, 

CFHh :>::~oooo 
/N( FASB ) , LB1 ,FFA,MF1,WR1, A~3 

IF f:{E GAT I 'v'E / 

G E li 
~ ,- .. 1 
u c.. tl 
G r~ s K 
G Ei'i 

'"M"'I" U I .~ ' 

G "-1 '\' l<' •• ,'jo I .. 

GE N 

"! \ .- ..,. 
• '> c.. ! 

,.. . ., " ~' .,. E ,... 
L. UI.Jill 1'\ 

·~·~R~M~~ T- ( VP ON r NT .&tl'-' --~ · .11 .... 1 1'-ll / E, Ff?,WR1, 2U3 , AAS 
/P (S HI F T-l-P) , IND , l.B3 , 
/ F (FDlV), 2 0< ' 1 ) , FS';l, 

15CFASC +P ) ,A K2 SCAL E MAN T ISS A 
LBl , FF' AsMFl , S~L ( CT F D TV/ F MUL 

CWR1• AA3 
• M , r A <' " ..... ) • ~. '"' R F .... ,... .- "' M ••• '" ,... ..-..... r ., ... · .;;. H .::. ' • •.• c..:J ' .;, ' , : '"'' nr.. r r ""~ 

/ F' ( F ;ll'! L + P) : I r·1 D , L F: 3 • 1 5 ( * + 1 + P) , A K 2 H ll R ~~ AL I:~ E f<: E S U L. T 
TE "' rl F"'u,... ., ,... •. , .., R"' "l" .,. 

- " L. ,.._ f'\ "" • c.. .:> :..- '- f 

/NCFSC0 l ) , 12 CA SG PR) , 24C R0) ,11 CBSGP R).23CR 1 ) , 
C14C0R) ,5 ( Q), G C0) , 7(S $~ LU) 

FDI V MU ST 
FO LL OWED 

Oti EVEt! 
F MUL 

l.JO R fJ 

DP 1 HAS BEE N SH I FTED R I GHT ONE FOR FDIV AND iMUL 

GEN 
GEl'! 
GEN 

J N / ,... T> ,. 1 1 • ' • ,- r .-. r- ,... t t ..... , 1 r . T'o B . ··. ·" , ... , 
1 1 ' r J.J 1 \' .1 .,• ' r r •.; ' • .... r v ' ~o-.: ~~. ' I> ~ ' , 1 H •:> 

' '*' r..- .. "R 1 ,., .,, ·' • , . , . rS •w ~~ ~~ • R:4~ 

" ,, t'j 
1 ' 1 I ' •_, 

S UB TRACT DP1/DP2 ~ XPS 
S!! BTRACT BIA S: F RD I1 OPl 
~D D EX PON ENT BIAS 

G 1·1,; K 
GEN 

GM ~K 

... I •. · .' T r ,\,); . 

G 11 :\ K 

,.- II"\ I I c. ~~ ' .. i 
GEN 

GOi 

GE N 

.,- n . ' ._.,. o,.; 

'"0 "'I'L..,.l 0 L'·' '"r:• D•"• U I IJ I r I t.l . \ 1'/J T'• E Lo • 

1 CP / 5 12 ) ,2 CF!X D+l)• f S 9 , I 1·1 D , L B 3 , 1 5 ·c F :~ S C r1 D + P) , A K 2 
, N ~· c- r• T •. • ~ ) L !:" -:> r 1 n 1 y. 'to 't• .. __., ,.., o 

, . 11 ' • .U ,~. Y '- J • ' .,; ~ io"i ' ' " !' .._. -L• v ' H n v 

FLOATING POINT t·:UL T I PI.. Y/DI\IIDE REA R END PRO CFS S 
ri 0 P :HI L I Z E ;;' :;: .:; U L T 
/ P ( F~l ML +P) • I ~: D , LB3, 1 ::::; ( FA SCM 1 +P) • AK 2 

t1US T ON F 0 U . 0 l-i E D B .\'. ' 
- '•I T..,.. t. •"· . I 

EXIT IF NQ OVE RFL OW 
/T CE XIT,FIX 01) , 5(F'f) , 7 COVFL),11CLIT >, 15 ( X' 80 00), 

Cf' FA, l :n OPR IJ:JT) 
~ ~JCOMP I S ~E ALLY EXIT 
,! t.J t ~ v [ T ·::> ) • l,'"* ~ 1 .. ~7" c- c:- • 'o'f c- I ' H"' l·~, e: 

' ' ' '· r ,., . '- , . . • ' ' ' ' . , ' ' • "'' ·-· 
T ~ .,.. .•. L- .... 0::0 0 .. ':' N T -:· •J ,., " !:"' .-: •• • T I •. ! E e,. ..;.-. 1 ~ .-"1, . t 1 •-• I, f", ••:....•_.,-. v 

/ .. r .-~~ o .... ) • -. c r' ·- ·-PR' .... • < ..... .., ' J l .. r ~L· • ..:~ ~ J.:: ;.;.u , .· ' ..:. ~ "o ~ , 14CT RNA ) , :5 ( L0G) , 
C o:: r n) 1 .c t' '~ 's "'! r '7 '"' H''.L 11 ) ........... •J ''- '"" •. ...... ..... """' 

E ... ' ·r· 1 • .., E ~ " ' .... ...... E ·- · • ,... ,., •• E •• T f't .1. I .!.. i '" .. .,; / ._:;;. H \~ ,::. ~·., r 1 ... i 't 11 

' T f c- v T T F "' ;- •) •:; ' "' c· T T ) 7 ( r" Ll z ., • 1 1 ( I' ... ·: '" ... , 'o '"' .... o' R .... '\ .( •, \ , '\ 1 • ' ~ J l,o t,. ,' • ,_j I .• ~ o 1 -· _. • • • ;> \,, I f':. ~ ' C: .._") •. " 1:,t ,• ~ 

C 1 ~ ( ··,· ;;.- tJ, •" ~ ' c; ( ' n r: ' 1 ~ ' ,- 0 R 0 'I T \ "',_- 4 ( R q ) • ' "' _il } J 4 " • fo,,. lo .1 •..1 : ) A 0' !._ •.J I . ._ I ~ ~ , 

S E T TES T FD~" Z E RO C~<?U NEiiT 
. t·j ·• - f '·' 0 -.:> ) " ' r J:· .- , .. '"' R · ·~ .. , ( "' ·• ) ' 1 ' T . N "' .. ' "'.) t. l 'u' '- ) , i' . •· ;" .. 1\ •- ,. ' .i J. • • ' .: .. •...l t'"' ) !> •:: • -:. r;. ·y ' J . ,: · l.. , r:: I L• ) -' • ...... 

C "'' (:' '(0 ) .. .. ·,-.-..-.. Jj) -il ), b ,, · . . ~ .:;,l"'iL.. 

E IT~ E R C OM~ L[M E NT M~W OR EXIT 
/ .,. t ~v iT P ~'·t~ ' •rf- ~' ~~r. H-LLI ~ '-· , 1 .. - · .. " J r ....:> ;_. .-:. ·' ~ .J .. ; ~· J ..... 

C 0 t1 P :... : t·l E: N T :·! ::, :; 
~ COMP L IMENT MSW 

GEN /NC ~ XI T ) ,1 2 ~~ S G PR ) , ?~ ( RO) , 14CtlOTA ) ,i5<LOG ) , !7CGPR OUT) 
SE T MAXIMU M 1 ~: RJ ( l ~ ~ T FD ~ CD~PLI~ E ~ l MS W) 

cr- .. , 
U • - o I IT , r- v· ..- ,, .~ ... •. , o:: ,· c--r, 1 ' ( "~"• ... .-: o •" ) -:o ·:·(;' J · ') ' 4 ·· rn•rn ·. 

'". t; 0''\ i I ) I ... !' 0.i .;;,;. .t" ~ -..I ' t t • 1 Jo. .U ;:;> 'IJ I ' ' ) ~ -..1 f" , • ' "' '• ;' ," IJ J ' 

C • "' •. I ..., .- ) 1 ... .. · .- ..... , 0 u T ) •:, • ( ,.. .... ' ..., / A I u ..,. ., 
J. .,.J • ,_ IJ •.J ~ ' i' . o,, i'' 1\ ~ C. ""i' f"'., •.J j ~ I ' '-- r_ .J 

T II rJ • ·~· ,-. n M c I f n1 ., • •• .,.. R E .:- I I L r 
... fL •.) '-'UIII L- ., 0 1 1- l t I - · ~ ·-• I 

G t1 S t< ' P 'I~" M~£~ ' ·~ r· Lft ~ ~ ~c ~ v,T ~o ~ 'I'~ I -. ..... U I I r 'r I ,~ 1 l o I I • J ,J .;o !i 4 •,..1 c_ f'\ ~ I • I / ) ~ ' .::; 

SE ?E ~ATE M ~· N T[S SA c r ~ ~) 

CALLING 
AR ~/A Rl= 

R E r l 1 I<' ~' 
''"0''"· "1 -H r\ / f-'\ i"., -

ARB 

G E :·; 
GM S K 
- ,- o I 
U~ il 

S: E 0 ~ ( ~·~ C: E 
,...E A1 , ,., I.R··' ~'D iT.. .._ U •':.. ;, :·, 

Nrl R~~A L I Z ED 
c- · ?ONc-NT _ ... ; ...... ' 

/tl ( c;JM F' OP)" 
I Jl( , '- Jl 3 , R F 3 , 
/ ,.; ~ S 1; t , tJ F 1 
/

w t ....._ . ,_,-,\ 
<IR' '- .f~ L ,I'r' H' 

., ,., "' T I ,. ·::· {, 
I 1'-tll .,).._-.M 

r F A , i1 F J. , W R 1. , 
t·1 K·)(J · r 

::1Ft , WR l, t~q::· 

.S A'/E EXPDH E tH 
"'·- H·r ~".. J, '-3 ONE) 

GE N 
Gfol S K 
G E ti 

I ~! L..t:3 , RF2 7 
1' ~ • ~- A ? , R F 3 ~ 

·• F · ' 1 "' ... " ..., · • ! r ... , i'r ... v •.• v.-" 

( ~HIF"Tt. D 
! r1 ~ R F 
S ET S Hi:F T C OUNT E. ~ 

G ..... ~- . , 
G E ti 

J.,.. , .. ,...-:"' ... 11) .r 1 ••• .. ~ r ..... r " :w 

C ,~ - 1 ·~ F "' S H . ~ L. ... ' "" .,:) ' (.} 

··- .. ""-1 ., ,., , .. .. 
.... ,- . .., r•-•"" • I"· ·· ~,~c ' J" • 
f • ol ' I...J , ' II,; ' l. , 1:. ' (", r •J !t "' ~ J. ' 

.' !'>j <'*':" ..... ~~~2 ) t!: 1' ... , • • ;:..I ....... . ... 
.... ~ ~ ~ r" 1 
... . • : . , y._. J.. 

11~ ~:1 AL I ZE F I.O ATING POt NT ( l - •. , · , L ) 
I I ! I 

C A:... L I :~G S E OUi: NCE 
A R ··: l H~ ,.., 
··"' " 1 - ' ' •• •·' "' ,.., "' A ' I .., .- ~; v ·• '' T I ·::· .,. '' - u l, ! 1 ·-· ' " ! I .._ L. ~ ,: j ! H 11 .. :- ._. t-1 

... ~. "' .... 
H r< ~ _,..,,... ,..., T ,... "P"'·'(' " T - r. c. -.) •,J ,_ ,._ 1"\ l , f I 't o f 'I 

AR4 =TE :: -:ro~ A PY :~1 Ji'U; GE 

R > ·; Uf;: N 
AR G /~~ l=ND~ MA~ I ZED F Ln ATiri G ~ l~ INT HU MBER 

• 

ot ... t iT.-T 
-~ r. 1 r '•1 ,:j • • , T T <:' ~ .~ 1 n , 1 J. ·~ ._., n L .- ,... ,. 

.:.. r 1 

01 00 5 6 1 
;)1 00 5 62 
n • 
" 0 1 
0 1 
0 ' 
0 • 
" ' •J J. 

0 1 
0 : 
0 l 
0 1 
0 i 
" . 
'-' J. 

0 1 
0 1 
0 1 
(I 1 
l-, ' '· 
" ' v-
(I .. 
(i 1 
0 1 
0 !. 
;'"• .· 
1_1 J. ,., .. 
L' .1. 

0 i 

0 1 
0 t 

f, ' 
1.1 Jo. 

0 l 
., 1 ' . ,. 
,..., 1 
1. 1 .. 

(i 1 
f l , .... "· 
0 1 

0 1 
0 1 ,., ~ 

v . 
,- ' ,, 

" ' 1_1 J.. 

0 : 
0 .. 
0 1 
0: 
(• . 
,_. .i. 

0 l 
0 1 
,.... 1 , .. 
f'": • 
~ .. 
('o ' ·-· .. ... ~ 
.... .a. 

0 1. 
. -. i ,. 

•' . ··' .. 
.-, i 
o.,.o ... 

,_.! <0 
J. 

I' ·' . 
!) .. 

0 ~ 
j; l 
tt ._. .. 

,-, 
" -
!) 
, .. , ~ 

OJ 

.·, , 

...... i . 

..... ~ .... :. 
,•, 
\,.I ,., 

t: 1 

. ., .:. 

' I.J .o. 

0 .. 
0 1 
fi.l • ). 

0 J. 

0 1 
,., .. 
;,_1 J. 

(1('563 
00 5 f:.4 

•• <= 7 . t. ~! _; Ll 
0 " "'~1 o_l · - ' ,. 
·· c= ·-. -
U J• ·I ... ·-· ... ..... . ..... 
,.., ,-. !=1 --:;; :· v• .• ._ , ,_. 
.... 0 .. 0 ~ ~ ... 

·-· \.1 ·- ( "'1' 

t'•i! S75 • • .... 0 

• • t::'") "' u t! ._1 ... f.; 

00 5? 7 
.-. ,., ..... 7 o;o 
... .. - ' v 

I•. :-. l:' "'? •::: ••• J .,_o , , 
o· •• -.. c- •••• G 
~i 1_1 -..• o::o I 

(1(!~81 

1
•• ,-0 c:' .-0 ~ 
· ' - ' -..• C• .._ 
... (• c: ,-., ""') 
... , .... ._1 0:.• ,.) 

U- ... c:; •:· 4 . ~ .... 
14 • • -. c;: .-. 1:= 

·' "' ..... •:> -~· 
0 ... c:- o-, "" 

1,1 ..... •:.' t.\ 
' i o <= .:;. '? 
... ..... ..._1 v . 

•.. , ... 
U I } 

(: ~~ 

U
. t~ ,. 
0!) 

00 598 
(!0599 
0 !) 6 0 0 
~· t'o ·"' •"'[J 1 ·.t ·-- 0' 
(.t,--,.)~ .. ... ~ ·' .... 
, ... t"t .: i• •':o 
·-· •.• \..1 -· ..... 

'"• , ... - .-, .;::, 
.J ·-· t.o .... ·-.J 

,, -·~ r. ,., q 
• •' • • 0 ... • ,o ... 

' '1' "'0 •) .I 0 1 

(tl; ;:ll ... ... ...J 

0(:612 
' 1 .·o ? . 1 '":' 
•. L• c• ·-·· 
r't flh' ' 4 
'-' .... ,J .&. 

··j ~-· ~ • c: 
o,. •• .. 0 .l ...., 
t o't ••• 

l.,l 0 

t't ! ·~ c. .. ' ·.· ·-· ro ... 
.. ,.1 b 

1 6 
1? 
1 
.• :, 

'-' 

t 9 .. . . -. . 
1 111~ .. ·.,.11 
•' •.• •-• L- ,,., 

1.! ··: (- ·::· 1 
• •. • ._:, l.. .· .. -. .. - ·_:\ ~ 
• .· OL.-L. 

1·, r· ... ··. ,..:; 
• •.· l:· '~· ' • ' , .. . ~ .-. 5 

" ' ·' Co C. • 
(, ; , .::: ·~ .. ... ..., ._o '- t.• 
.·, 1! 
·-· •.• 

r.: ·::. '7 
•,..• L - o' 

tlt • .O: ·:)o:. 
.. •' 1,.1 L .t 

:):)6~:(1 
•. , ·;· ... . -. 1 
• ' I I',.'\ -:• ' 
t, (I .:: ·j •j 
.... _, .,. • .,JL.,., 

I• ,·, C: ":• ·":/ 
•,o ••• ._0 ·--· ._o 
, .J .,.,..,.~ 

•• C• ..: .... ,. 
,·, _- , ...:. · ::· 1.':" ,V.__l_, .;,;.; 

t)£;6:3€, 
,. .-. .,.. ''"' "":' 
'· ._., C• .;:. / 
• • • ~· Ct 1.' IJ t:. .:: ••. 

t"• "' ,:. ·:;. ~ 
·~ 1,1 '=' v ,. 
.-, .-. ,r .... "" 
1,1 1,1 C• '-t I) 

(:(: 641 
••• .... .(:. A. ·~ 

'•' •.' '-' - r L , 

•, " " A ~ ..• . . t· .. , .j, 
(• !'j .::, . •I <I 

'· •..:• • •' \.ojo 

.·,-(: .... c: 

... l_! r::· 'i .... 1 

, .. ,,. •Joi~ A7 
... .z. ·.. .. '- ~' ..,. .. 
('• . 
1.1 ,i, 

(: 1 
0 l 
(r i 
:"1 ' 
.... I 

"' .. 

. ·, ... , ~ "' r . 
·.• •.· co ..,. ., 
,. , , . • .- .... 1"\ 
• ·} •:.-.. ··~ "';! 



--. 

E.2 vORTE~ LISTING 

oo7r 
oo7r o4oooosooorso oo o 
008 0 42 E822406 ?. A0017 0 

0081 4290224 0000 0 0 000 
00::57 
00 ::57 040SOOSOOOF 80 00 1 
00::58 OA :58 0000013 S OOOO 
0082 
0082 3418234 000FS OOOO 
0083 1~08 00 0 6ED0 028:52 
0084 04480000 00 590044 
0085 0430000000090008 
0086 043S000013FS000 1 
0087 0450000000F 9 0000 
0088 0 290 000000 11 0040 

0~89 44483F0 0150 10404 
008 A 18883380040 00 000 

OOS B 0 37S04SOOOA 90001 
!) 1 1 1 

(; 1 1 1 
01 1 2 
•'1 1 ";\ • .., • "tJ 

0114 
8 1 1 5 
I) 1 1 6 
01 1 7 
0118 

045 0 0 000 1501SA OO 
0 29 8 0 50 Ct 0 SF 10 0 0 4 
d8AO'OOOO?C A90 00, 1 
0 8 A80 00063A FE FF'O 
OSE0008020~90003 
OS B800300093003 1 
4 SD83200 00 Fl0004 
08 CS028000970 1 0C 

0119 ~3DS300062 A00080 
OllA 08E80~00COF 10004 

~11B 03 E00 0 0 ~6 2A0007 0 
U!l C 08 Ee00001 SF 90401 
e1 1D 1 8 f80 00~E000 31E2 
01 1 E 042000 0 062A0 00 6 0 

654 
6:i~ 
6:56 
6:=17 
6 :i8 
6~ 9 
660 
661 
e.G c: 
663 
66 4 
€.6 !5 
666 
66 7 
668 
6 6 9 
E·7 0 
671 
672 
673 
67 4 
67 5 
676 
677 
6 78 
679 
680 
681 
682 
(.83 
68 4 
685 
6 8 6 
68 7 
68 8 
68 9 
690 
69 1 
6'J 2 
S9 3 
694 
S9 ~ 
696 
6':!7 
6'38 
s ·gg 
1 0 0 
7t' 1 
702 
70 3 
704 
7!) ~ 
7 0 6 
707 
708 
709 
710 
71 1 
7 12 
713 

OllF 0 9000000 130 U4 00 1 714 

0120 090 S2300 1D 0 1ACO O 
0 1 2 1 OZSS OOOOO OOO BS OO 

'? • "' ' . ..., 
7 1 6 
717 
"?10 ' ..... 
71 9 
720 
72 1 
722 

u 1 22 045S000 020 A900 00 72 3 
72 4 
7 ,:_: ~ 

0 1 23 09 AOO OOO OOF90100 72 6 

0 ~24 4910224063ASOOOO 

0 1 25 4 91S 2 2 4 0COO OOOO O 

7 -=- ., .... , 
..., .-. I'\ 
( C.O 

729 
.,. '::• 0 
t w• 
~ .-. .. ., ..:· . 
73 2 
7 -. .... 

.:.· ..;, ..., •"'' ..,. 
/.:J "t 

735 
-, ~ 6 
' " 

0126 09 ~800000 1 F80 20 0 73 7 
~ '"" 0 ,. .;, v 

0 1 27 09300 000000 9 0009 7 3 9 

. . 
B 12 8 09480080 0010 001 0 
0 1 29 3918224 DOOOOOD OC 

. . . . 
-.. .... . ,. . 

74Q 
74 1 
742 ......... 
t' •t .;, 

7'4 
' ?A C" 
' ..,. ..J 
-·6 ( .. 

• • • 
FNML 
xo 
X 
ll! 

X2 

Xl 
X3 

NML1B 
tH1L3 
N t1 Ll2A 
NML4 
NM L5 

NML14 
t~ML1 3 

NML 5 A 
• 
!I! 

• 
MVDVR1 

• 
It! 

NML6 

NMlS 

NMLSA 

NML9 . 
!I! 

tiMLlO 

r'!l'• L 1 1 
NML12 

• 
~ 

Yfj.I CS F'TE 

EQU 
GEN 
Gl1 SK 

GE N 
CR G 
GEN 
GE N 
CR G 
GEN 
GMSK 
GE N 
GEN 
GE tl 
GE N 
GE N 
GEN 

GEN 

GEtl 

ORG 

GEN 

GEN 
GEN 
GM SK 
GEN 
GE N 
GErl 
G E f·l 
GM SK 

GEN 

GMSK 
GE N 
GM "S K 
GM S K 

PROGR ~r1 PAG E 

<NEGATIVE NORMALIZING 
IN S IGN AND EXP ON ENT 

=SIGN rLAG <EXP ONENT > 

9 

COUNT 
F'lELDS> 

LI STING PAGE < 426) 

0 1 
0 l 
0 l 
0 1 

• 0 1 
/NCX),Gf2,F'F'F'•Mf1,AAO SA MPLE ARO 01 
/TC X1,X3),T f2 •G f 9, Rf2 •LE3•fFA,M K0017 LOAD SHf"TK / . TEST 01 

If ARO ~D 01 
/T CC OMPOP, X3) ,TF'2,G F 9 TES TIF RRl =O 01 
FLT FRM + X" 37 01 
/NC X2) , GF2rF ff ,MF l , AA1 SAMPLE AR1 01 
/ NCNML 1 ) rR Fl , FF3 , MF1 ZER O PC 01 
FLTFRM+ X"6 2 01 
/TCNML3•NML~~.TF2 , GFD ,fFF,M F1 TEST I F' ARO=NE GATI VE 01 
/ P ( I C 0 M P + P) , I MD, L B 3 , 1 5 C N t·1 L 4 + P ) , A K 2 IF' A R 0 ri EGA T IV E: , N E G.A T E 0 1 
/N CNML 13) , Ff5 , MFl•WR1rBB4 , AA 4 COMPLEMENT COUNT 01 
/ ~, M F'1,WR1, AA8 COMPLEMENT EXP ONE NT 01 
; •,L A2 ,RF 3 , FFF , MF1. AA1 ARl <SH I FTED) TO OP ~ EG 01 
/NCN ML5 A) r FfF,MF1 , WR 1,AAO SAMPLE ARD Oi 
/ N(COM P0P) J Ff1 , WR1 , An O,EB4 -E XP .O R. MANTISSA/ Oi 
/T(~,NML14 ) , TF 3,SF3 ·G F C,LA2,RF5r SHI FT' NO RMAL I ZE COUNT Ot 

CWR1, SH 4,AA4 LEFT 7 01 
/TCNML6,NMI_8) r TF3,GFE•RF4 INC REMENT SHIFT CO UNT/ 01 

TEST IF NORMALIZED 01 
GO TO POP RETURN Oi 

~ E T MA XIMUM IN RO 
/ tl < E >: I T ) , 1 1 < r; $ G P 1<: ) , 2 3 < R 0 > , 1 4 < T R N B ) , 1 5 < L 0 G > , 

C17 <GPR OU T)·24 <R1 ) t SF1 .GF 2 
F'LTFRM+ X"Fl 

/ NCM ML 5 A) tL A2,RF5 , WR 1• SC l, XF 1• 
CSH2, AA O 

/W.,SF1,GF' 4, LA1,FfF,W R1 , AA4 
/ li'., L B1,F'FA, MF1 , UR1 ~ AA1 
I••LP3• AF3, FFA;MKFE FF 
/ lt!, GF2 ,LB1 ~FF A , MF 1, WR1 ,A A3 

NORMAL I ZING SHIFT 

SAVE COUNTER/RESET 
OP ~EG TO AR1 
GENERATE ROUNDO F F EIT 

; •, GF2t F'F9t CF1 , WR l ,BB3 , AA 1 A~D R~UNDOFF BIT 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 l 
0 : 

OVF'L 01 
0 1 
0 l 
0 1 
0 1 
0 1 
0 1 

/T C NML1 0,N ML 8 A) ,TF 3 , ~FS ,FFF',WR1tAA 4 TE ST CARRY/ DE C R K 
/ W., GFA•FF9 ,C F 3 rWRl •SH1 I~CREMEN T ARO 
/T(NML10•NM L9) , Tf 3, LE 3 ,RF2 ;F fA• . 

CM KO:lOS S[T SHIF T K = 9 
/N CNML 11)t SF· l,GF 4• FFf,WR 1tAn4 UEC R NORMALIZE COUNT/ 

0 1 
0 1 
I) 1 

0 0654 
006~ :5 
(;0656 
00657 
:)0658 
006~9 
0 06 60 
00 6 €. 1 
00662 
00663 
0066 4 
00665 
00666 
00667 
00668 
00669 
0!:1 670 
0067 1 
(f(t 672 
00673 
0067 4 
006?5 
C067E· 
00677 
00678 
!)0679 
00680 
00681 
''J. ,~ E o -c· • .• • v L.. 

(10683 
00684 
00685 
00686 
00687 
(:(!688 
(1(!689 
00690 
00691 
00692 
00693 
00 694 
00695 
00696 

/ !« ,LB3 ,RF2,F f~ ' MK0007 
/ !«,L A3 ,·(pf,M F1 t WRl, S H4,AA1 
/ P ( S H 1 F" T + P ) , I M D ' L B 3 , 1 5 < ;-. + 1 -!· P ) ' A K 2 
/N ~ N ML12A ) • LB3 ,R F2,rfA , MK0~06 

R ;: ~a: T O Vt: ~F L OW 
SE T SHif T K:;8 
SHIF T AR 1 RIGHT 

S H l FT. A R (I / A R 1 RIGHT 
S~T SHIF~ K = 7 

Ol 00697 
a:. oo69S 
01 (10699 
0 i 00700 
01 :)070 1 
0 •. C0702 

... 1 •J" ., 0 -:;. '-· . (' ...., 

• 
!I! 
!I! 

LO ~ G ARITHM ETI C SHIFT RIGHT 

CA LLIN G SEQ :IENC E 

0 ~. 
0 1 
0 1 
0 ~ 
0 1 
0 1 
0 l. 
0 i 
J t 
0 1 
0 1 
0 1 

0070 4 
f• ('o 7 0 c:; 
... .... ' w 

G0 7 06 
00707 
(!1)708 

• 
!I! 

SHIFT K= SHifT COUNT 
AR O/AR1= OP ER AND 

!« 
w. RETI.IR N 
!« 

• 
AR O/ ARl= OP~ R AND ( S HI FTE D> 
C ~ RO SIGN N~T PROP AGATED ) 

• 
SHIFT 

SHFT 1 
~ 

• 
~ 

• 

GE N 
G P i 

GEN 

MYOVE R GE N 

* ZER ANS GE N 

~ 

* ., 
REALD GM ~K 

• 
RrALt1 GEN 
• 
REALA GE tl 

• 
REALS GE t" 
• • 
RE AUlD G~ ~~ 

P.EALMl GE"i 

* F' LPNT 4 GE N 

/~,L A2 • RF'3 , V F1 , AA1 
IT <SHr T 1,~ ) , Tf2,GFC,LA3 tRf5 ,UR 1• 

cs ct ~ l-l r1,xr l,$ H4 
/N CSH FT2 ) , SC1 •WF1, XF3 

SET MAXIMU M IH R1/ SE T OVE RFLOW 

ARl TO DPREG 
~ :·: t F T A R 0 h'l R 1 

I tH MY 0 '¥' R 1 ) , 1 1 ( E $ S P::: C ) • 2 3 ( 0 P R ) , 1 4 ( T R tl B ) • 1 5 C l 0 G ) • 
C1 7(GP ROU T),24 CRO > 

ZERO A/ B AND RESET OVERF' LOU 

RI GHT 

/ tl < Z ERA N 1 ) , 1 2 < ~$SPEC ) , 2 2 ( A Z £ R 0 ) ' 1 4 ( 1 R t! A ) ' 1 5 C L 0 G ) • 
Cl7 CGI~ RDUT> •24 CRD> 

REA LD THRU REALS MUST BE I N CO NTIG UOU S BLO CK 
AND C RIGIN~T E AT A ~~DUL O 4 ADD RE SS 

TE S T OP2 FO R ZERO - OVF RrL DW 
/ "T( MY OVE:R,R EALMD) , 5( T"f)J7( ALUZ) ,11 CLIT), 15< X"800 0), 

CFFA , l3C OP ROU T ) 
TEST OP2 FOR ZERO- ZERO ANSWER 
/ T C2ER ANS,RE AL MD ) ,5 CTT) , 7CALUZ) 
CLE AR P- TO BE USED ~ ~ f LA G FOR COMPL I MENT RESUL T 
/ i'l ( F L P 3 A ) , 1 2 ( A $ S P E :::: ) , 2 ::: ( A 0 ~: E ) , 1 4 C T R :--l A ) , l ~ ( L 0 G ) , 

C1 3(P:JU T) 
CCM PL I MEN T M: IJ FOR ~UBTRACT 
/ tl ( .RE AL A ) , 1 ~~ ( A$ G P R ;' • 2 4 ( R 9) , 1 4 ( l'l 0 T A ) , I 5 ( L C G ) ' 1 7 C G P R 0 U T ) . . . 

TEST OP1 F '!R ZE RO- ZERO ANSWE R 
I tl ( REALM 1 ) ~ 1 2 <A$ G P ~ ) , 2 4 ( R 0 ) , 1 1 ( B S G P R ) , 2 3 ( R 1 ) ' 1 4 ( 1J R ) ' 

C5 CD) ,6(0) , 7 (S $ALU) 
I T ( ~ 1.: :<: A ti S , R C r-t L A.) , 5 ( T T > 1 7 ( A L U ? ) 
CO~ t~ L IMENT QP 1 MSW ~ND INCR ~M ENT COMPLIMENT F LAG 
/ N C F._ P NT 5 ) , 1 2 ( A$ G P R ) , 2 4 ( R 6 ) • :. 4 ( N D T r; '• ! 1 5 ( l. 0 G ) '· 

,,,·,:>oo 
.... ·~· " ;i' 

,., •1 7 1 0 . . .. . 
0 0 7 11 
l"• t"'J71~ 
\.1 ' ' ..... 
C:J7 1 3 
0 0714 

n• .-, ,,?15 
'"'"l •J•.(• 

l) l. 0•::716 
0 I 00717 
0 I. 
0 1 
0 : 
0 1 
0 1 
0 l. 

.~ .. •, -, 1 0 
;J l) f I..J 

,-;,"\"?i9 ,;·.r t 1 

0(!720 
(10721 
:"'t •• , -, ~ ~ .. •. ( c .. I;,. 

n u·· .., ,;:, ·" .. /'- ..... 

(J 'L ,-, ."•"?'"•4 v i.•( C. 

O l. 00725 
- 1 u • 
0 1 
0 i. 
0 1 
0 1 
n ' . l 

0 l 
0 t 

:)(:726 
(: 0 7 ~ 7 .· .. ·.-, -. ;"'\ 
'·' v r c. &;.t 
;, ,·, ? ·~ .:; 
'• '• r .._ ·-' 
(!07:30 
0073 1 
00732 
.'\ :. 7 '") ..., V•J _,_, 

0 1 .. ......... 4 
.. i _. :_; •' v . 

01 :'?0735 
0 ~ 
0 ~ 
(I i 
0 I. 
0 t 
0 l 
0 1 
0 1 

0 1 
0 1 
0 1 

'., 7'"'6 '..•'-•r•=- · 

00737 
00738 
00739 
00740 
0074 1 
,-. ,·, .., 4 ~ 
••• 'J ( .._ 

00?43 
00744 
00745 
0 1' "'4 ' vl b 

~ . .. ... .... 



E . 2 V CR.T~X LIS TIHG 

~~ 12 A o -g.e. o o o o o o 4 o '9 e o o 6 

O lZB :S '3E.0334000A'30090 . 

012 C 7'368234000A900SO 

n•.,n 
' ' ..... 09 70COO CC~090009 

012 E 093A30S003F'SOOOO 

012 F" 1'3 9S000t.~00027 4 2 

::. 13 0 9 9 78 2 2400C.OOOOOC 

0 1 3 1 39AS224000000000 

-.1 132 l'39BOOO f..EC00 2 6F2 

!Jl33 13COOOOE.E0002472 

G l3~ 1998 0006E 00025 F'2 

0136 1'3 9S0006E000 25E2 

0 137 03AS000020A 9 0 0 01 

U 1 38 OAOOOOOOOOA90C01 

0139 09f.O O OSUOOFS~008 

0 12A 0 9 f" 8 0 0 0 0 2-: 0 9 1 0 0 0 8 

~l?.B IJ9DOOOOIJ0009000C: 

:i 9 D S 2 1 C 'J 6 3 A F' F B F 0 

, ., I ':' D 
• J - ._. 1A 203 1C 010ll 101 08 

"!3E OA0821COCO A9 0030 

013F 0 9 ES00801 89 00280 

747 
74·8 
7 .:19 
~ ,. 0 ,· ._, 
-.~. 
I _. .. 
7c;~ 

' ~ "' 
'7 .:.·, "':" 
f' .... ._. 

-· .... -,- .... : I 
-:- 1!:' 0 
, . ._1 ""' ., ....... 
,. ..J 7 

760 
7 G1 
... .t "' ; ~·C. 

763 
764 
? f.. 5 
766 
7€.7 
7 6 8 
~ • ., n 
I () :;> 

7 7 0 
... -· 1 ,· I 
... !' ~"'"' 
; " c. 
773 
? 7 4 
"'7-1 ' .... 

7?6 
~ ?'? ... ,. ' 

":" 0 ... 
t ., , 1..1 

~ ~"' .. (' , ... J J. 

7 t: :3 

7' ·:.:.t 0 . . . 
/ .. ": 1 , ' . 
~ C• ':' 

< ' .... 
-~ .... -,. : · ..:• 

-:> <:· 9 
< ' 
8 ~ 0 
C':"'"'1 
'.J •. "" 

·" "' ~ ·~ IJ .::. 

-=- f"' ":.' ·~""' •J 

8 0 5 
8 0 6 

-::- f\0 ,_, 'J v 

8C9 
8\Q 
8 1 1 
.:> , "=" ·-· . '-
(' . .. "" .::. ... .;, 

0140 03980DSD006SOC9E 81~ 
0 < 5 OJ • 

0 14 1 1A1S20 0063~ ~ 000G 

01 4 2 3 A 0 A 3 0 0 0 0 ') F 9 0 1 0 0 

0143 O~C004S020A90000 

C1 44 02C800800 09 10080 

C1 45 ~A4821COOCIOOOOO O 

1A3 80 006C:00 00014 

'' 14 "> . . ' 03780480fJO A9000 1 
0059 

,, 0 .. ., 
· .. • ...J 7 1 2D02 l COGOAS0003 

•:0 ~ "' ..... " .-. .-. ~ 
•::0 c . .... 
r. ,•, 1 ... .. . ... 
:::2 2 

,., ' "' ·:·· c. 0 
~· .; . .., ... '- . 
·=· ·:· 0 .... ... ....... 

s c· 3 
t:"' ... JQ , .. 
C• ·:• 1 
v ·-· 
C• .-. ~ 
•::0 • : (". 

[: :=: 3 
834 
..., '"' e 0 .; ....... 
, .. ... , """ 
t; .,:. t:• r.-. ..., t:• ._ ... , . 
,... .-, '"' 
0 ·.:· 0 
.-. .-. 9 - . 
v ·- · 

• 
FLP3A 

• 
Fl.PNT ~ 

lr. 

FL?tH6 

• 
lll! 

FLPNT7 

F'LP tHS 

:t! 

F'LPN7 A 

* F'LPN7 B 
liE 

FLPNT9 

)II! 

ll! 
!f. 

REAL 
ZERAN 1 

Jf. 

FL P NTC 

* F'LPNT D 

lf. 
le! 
liE 

Y1 1J CSFTE 

GEtl 

G Ei·l 

GEN 

GEN 

GM SK 

GEN 

G E l'i 

G M S I( 

GM S K 
GEN 

GM $K 

- M ,. v ll .......... 

F r ~: 0 2 G El'i 

• 
F'SC09 GE!'l 

I! 

!I! 

I 

FASCM 1 GE N 

lf. 
,-,..··r•" 4 r H .;_,. ._, 1' 

.. 
FASCM 3 

lf. 

~"'""C "'Z r t'1 ,.:, 1 • 

~ 

F ASC M6 

l!! 

FSCOE. 

G E: ii 

GEN 

,... .... ~ ·~ 
Ull ·:.:. f ... 

GEN 

Fi-lSC~15 GEt-, 

:« 
FSC10 GC\ 

lti 

F:S:C07 

)I( 

FA::::CI1 7 

* FSCOS 

GM ~ K 

G£ N 

FA:-Cr18 GE ~l 

;+: 

~ 

F'S C03 
:.! 

rA::;cr~'B 

FASCI1A 

)I( 

F'ASCN9 

. .. .. ... " 

GOI 

GEt! 

Or;> G 

G ~1 $ K 

. . ' ' . 

PRO GRP I'f PAGE LISTING PAGE ( 42 7) 

·C 1 7 ( G :=' R 0 IJ T ) ; 1 3 < I tl C F' ) 
T E. S: 1 0 P 1 FI.J •: ~~ EGA T I \1 E ,/ T R A 11 SF' E R 0 P 2 1•1 ~ W T 0 ARC 
/TCFL?NT 5, i L PNT4),~ ' F T),7CGPRS) , 11 C ESGPR) , 23tR9 )t 

C 1 4 r · r R "' ~ ) 1 "' r ' C r. ., 1 7 r G "·' R 0 U T ) '=' 4 ( R 0 ) ' I I • I I s;;o J A •,J ._ t .. ol \.J ~ ' ( ._ ..I f ' ' · ' L.. 

TEST GP2 F O ~ :~ EGATI VE ~N D S ET OPl MSW IN RO 
' T ~ F L " N T ~ 1- ' " "' T .., ' .- ' T T ) 1 1 ' !:! - G 0 R ' • "' -;. ( R 6 ' 1 .:1 C ·r, R tl.B ) , ,, ._ I b~o \_. t/ ) ,··) , .._; 1,. ;J "' " -..;.I -' ~'-<J .... , , _,. 

C15CL0G),17C GPR OUT) ,24CR0) , 7(GPRS) 
COMPLIMENT CP 2 ~SW ~ ~n INC REMENT CDMPLIM~NT RESULT 
/NCFL PN T7)ol2C AS GPR)•24CR9), 14CNOT~),15<LOG) , 

C1 7 •:G PROUD i 13<ItlCP) 
SAM PL E COMr LI MENT R[ ~ lJLT COUN TER 
PROCESS ADD ,'S UB DR :o REAL 
I F C F' L P N 7 A ) : r-- ~ A , 2 ( X ' 1 ) , 1 2 C A $ i=' ) , 1 4 ( T I~ l'l ~l ) , 1 5 < L [1 G ) , 

C5 ( 0 ) , 6<0) , ?(S::H1 LU) 
I P .; REAL+ P ) ' 1 0 ( :H ~~ C K ) ' ! 6 (. P U S H ) , 1 5 ( D l.l C 0!': P + P) , L t 3 , 

CTF'O, S FO 
F'LPN7A MUST BE ON EV~: M ADD RESS FOLL [!WED BY FLPN7B 
/TCFLPNTS , FL PNT9), ~ ( ;T ) ,7 (AL UZ) 
SET TO ADD D ~ 8UBTR~CT 
/T ( ,.. LF'"'TI~ • ..-, f't!TD'• ~ ... ,..T) "" tA ' II "~ ) r 11 .., • r _ ~ ' _ , 1 • ' r ... L. • t ~. 

SET NO COM PLIM ENT 8 N STAC K 
/ P ( REAL+ P ) ~ 1 0 <:: :~ T ~l C I< ) , 1 E. ( PU SH ) , 1 5 ( N IJ C 0 M P + P ) , L P. 3 , 

CTF'O,SFO 

IPCFSM+P),IMD , LB 3 .15 CREAL1+P ), AK 2 
INCE~IT) , l l CBSGPR),28CRO), ~ 4 CT RNB), 

C " ..,. .~ -r-~ -M•I"~" ' ,..., ,<~ I" I"'\• ) J., •-. ._1r ,..,.U ._ I .-• ' C"i' •, I'\ J. 

SE T SU BTRACT ROUT I NE 

DECOHPD S E 
15(L0G), 

... 0 " R C' ,., ' ... D ') ' ,., . <::· T ,., c ;.· ·, 
f l ' '-"'-•' , ... ...,,-..;,Hr-.. , , 

Dtl ~TACK 
16 CFU:':' I·D , 15 ( F' ~l$S: +P ) , LB:3, 

CTf'o, s ro 
SET ADD ROUTihE ON STACK 
'
1 P c.· ... E ,·, L + 0, ) ' ··· ( , · . ,. A ,~ •·· · ' •· · "' U " w ' ~ ~ - ~ l•J ~· w ~) • i o{r ~· ·· 

CT ... ,.. .,.. ..... , 
r\.'' ·~r•J 

DO FIXED PDINT REAR 
<:" ET MA" I M" t·' ""' " E '" ._,. I'. I '.J ' I o.• 11\...U l i 1 

I N< FIX03), 11 ~ etSP E C ) 
C17< GPR OUT) •2d(R l ) 

S E 1 M A >~ I M U 11 I r~ B 

Eti D 
A/B 
~ . . ., ( 0 p R ... 1 4 ( T R ,. B . 1 5 . I 1\ ,- . 

1-::. v ·" ' ,1 t l ,l , (. ........... J)f 

/HCFSC ID), t1CB$G 0 R) ,23 CRC), 14 CTRNB),15 ( L0 G) s 
C17C ~PR DUT)s24 C R1) 

SELE CT DIV /11ll!_T OP ~RA TtDN 
s A M F' L e: E >~ p rJ ~ .. i ~~ I\; T 
/NCFA SC M2 ) , t 2 CAS GPR ) s24CR8) , 14(TRNA), 15(LCG), 

CSC 0) ,6 (0) , 7 (~~ Al.~) 

I N C " L" "' E N T C" '• I Co ., ~~ E' I ' '" f·.l T ,._ ..... , , l. . o"'o t '-' 1 - l o,.,, I' 

(~ N , .. !"'' i "t ·~ f: "="!' C'J ) , ~ · :- t ...-, ": r-1 0t !;' .) 
" 1 ' ' M ._ .. r- l "i • • • "" t""t ..,. ... I I '• 

• 1 <B ...... .. F,..J ..... .., <' n("R) :; ~., .;. .~ .- . ....,. J r:. .;; . • r ' 

C 1 4 ( "' D D ) ' ·.·' . • ; ,., '7 nt ' T ' •.H .L , .., , . w ., , __ , .. 

CO MP LIMENT E X ~O ttE:NT 
·"• ' ( "' '" :::- r. 1'1 ,., 'J • 1 i' f c. ·:e: rs P r::· ·J • "" 4 ( R 0 ' ( 1 , \ • ., .... _ 'T .. · ·- .. . .... • L.. .. ..... . ~ ~ 4 c r·l o r :1 ) , 1 5 < t. o G ) , 

C 1 7 ~' ''=' >;'O IJ.,. ., , .. u . . .. . J •• 

S ET M~~l RE ~ ULT FOR TE:::. TING 

OPl 

•r·-~~~M~ ·-~-r. M4 ' t' •.. i"' i-i .;;, ·- · ..;. ' t • ...; ·~:· J I i ... !' 
~ ~ ..,. T ... -? .. t\ , •J - ) 1 • ,... . ,. ,.. ) ' "' < .. ~ • ~ r T't F , 
·- · ; • f • } ' ,·· ~. ,., i- ' :,:.. ' \ ·, i.... t i ' ... ._: ,.., r ~· ·" ' c ,. ,. ,.., • · -:- ( '"' <::> R 0 : ; ·.- "~ _. r r H . 1 ._. . u • _ , 

P R 0 C [ S ::;: U ~~ iJ E. I<:~- L 0 ~I 
~ T ( t'" A<:" ,- M ·:> '"' I '~· ,-. M-:> ' f" • I ._., J ._, ' I · o -..~ - 'I I , ' 

CL A2 , SH 1 

... : ll' SET L~ F' .J N E ~lT 
~ ( 1" 1' ) - ( " ' ,,~-~:· .. .. • ~ / ' I t ~ .... 0~ ) 

ON DU~ W~Y OU T IF NO T 
/ T ( F S SO? , F S C: 0) ~ "' ( ; T), 

ti E Gr.> r : 1: E. 
7 ( AL~Sl ,ll ( B$G r R ) 

C • .... ( ...,. ..... ,.. . ..... "' • r. t" • 0 ,.. ' 1 - i r. ,., R f"'t I • ,. • -. ,., 
.l ""t ... I ~. • l.C:r,.' _. ..) ··. L I.J )' ,, ,• , ~ ~ - .... , ... l U I . · .:.,.., 
T C' <:" T ' . n ,., u r J ,., ·:. ',J F : r· II 
..... ...;,. i Lo.l .. ~ 1 ,1.. '- .~ "-· ........ 

C RO ) 
.,- 'f' " ) 'L..~r .. . ~::J ' 

/N , F ASCM 6) , 5 ~ 0) , St J ) r7 C S ! A ~ U), 14 C ADD ~ , 11CB3GrR) , 

I f 1., ~ ! 0 •• ;:- C.• c I J -- ., - y '- 1 ... , "- • • 4 r T ::; U tH E R r L 0 ~~ 

-~ ? ~ ~..:.-~, L V , ,, ;; , 1 4([0 R), 

• T ' •· <• ,. n .-. ,.. r·l .-.. - '" 7 ·- " r' -, ., .. ) .., f " I;' ' • ) 1 ... ! .:., .. .... . .:, !lr ~'" '.J'' ,., , ._ • •• • ' ' . t.•. ~- 11 '' , ,. ~ !o; -· ... · ·=· .-. no> ~ .• ~ .. I. I .. ' " •,.J ' i "\ · - · ,. • ' ,.... ,.. ,.. A 4 ~. ; M r-..... l~ I I T' •• 

"' •· r ' " .; . '"· u j'" I"\. J •-1 
; I' 

U • • .. ' . - ,.. . D . . -. . . r N lJ '- t~ ,· L L W- -;. t-•• 
J r- {' r"' Jl'o

1 
•-:"• , ... , f\oC To ) ,. .. , ,•' .. ,/ • 

" r , ; !." .J ,_. 1·t .v .,. !' ·-= ' . -.. 

A1E: TO • ... r: C"• ... \ •. ., ~ .. .. :.,, .... , Zt.Rf.l 
• ~ r A·~ ··~ 1. , ~ ·~ , ,, 7~~u~ ·., 
J. C. ··. H .~ .,;:. ,- l",. .. • .- J C . ' ... . 1 ' • ..._ , .. ,. . 

.~ 1 C' ( .• I ,-, r ' • -, r' ,- ~ o t"'o n 1 0 ., • ., ' • A , • n •) ' 

._, .J . '- u I.J 1 ' .1 .' • ·- · r 1'"\ U J ..' ~ . "'t · .. !" '· / 
11 E ., 'i E R F- ' 0 l ' - • <:· t "'r ... u · . ,_ ..:r. • .u - -~ .... . l!'f A/B 

, ~. 4(TJ<:NA), 

' •; ' c ,-.. -. 11 .-. ') . ' • ... ~ ,., p E .. -. ' ·:· ,, ( r; C• r.· ., i 4 .. ·r r, r'l B ·., . i 5 ( I :" )!" 'l ; I , ...._ , ~ r_,. .• ~ l " J. · • • J _. u •..; • 1' ~ ._-. - 1 ,c., ... !I .a. ..._ t it. · !I • '- .. _1 " ' 

C 1 .., ( ,.. ·~ ,., 0 II .,.. ') '"' · r R f ' 'I .,.. ,.. • ,.. ,.. ·::. • , .. . ..... ,,. r:.. _ 1 ~ -_ ., •• • ' , !I .~ t .a. J •.1 r ._ 
BUILD PREL! I~INAR Y ~ ~ !! 
I ~~ ( : A S C ~1 9 ) , :. c: < A $ G P ? ) . 2 4 ( R 0 ) , 1 1 ( B $ G P R ) , 2 3 ( R :::: > , 1 4 < A !J D ) • 

C17 (SP~GU T ), S' 0 ) ~ ~cn ' , 7C~$A L U ) 
F '' ,. ' ' ·• •· "' • l ,. ·r '' ~:- ".'. "I r. ••· r· •··' '' To t"' ;. ;.- ·::· -:· • 0 L l. 811·.1 1•7• 1J-t· • ..> _.. • t ~· ; ·1 • • ._. 1 1 •- I . ., ~ '- . I • ' J.J • , • .. ... ._, r ,. r r~ ·:; c H f~ 
1:--r. n ¥. ::• ; ! h" C N T -- ;.J •:• n t-..i r· ._, f ~ C ' - •":' -'\ 'T' T U C"' 
'-''•· • ,_ -" 1•t.-t: 1 (... . ., . •. r t ,C. It J : r 11 L"-' •' 1 A. Y '-

' T " ' '" ·-· ·--··4 f =""r .· r-:-, c:''T'T ' .., (' ''1".' ' I •._ r ..;:. ' . ;J !I • ··' : •• ·J ·.' / ~ ..J f.. I t ) !I ,.· (..-1 \. L ·.~ .. .. • 

DEL ETE C OM P ~ : M EHT S l':~CK ENTRY AND 
.1 o ,. c " ~· , .... ··1 ,, + ::. ··, . 1 ,-1 r <:- T .. ·, l"'· v· ·., ·:.- ·:· " r:· n1 c. ~1 r 1 ' 

f • .. • ,.., .;:.. ._.. • ,.., ' • ~ • • .. ~ ,... • , ... "' ' '- ·-· ... ' ' • • • ~ '- "' , ) ' 6(CJ),AA4 
ZlRO B- SE ~ rVE~F'LQ W 
/ •1 .· c- v T T" i , / '("o r!- 1-:pc- ) . J ~ i 00 'J 

, .. ._ . .. .. , . , , .&. ,. "••' :..1 1 \ .J :" I. • .._. ..... , .. ! 

c t ? ( G P r.: o u r > • 2 a ( f;: l. ) , .;: r : • G r 2 
r-' 1 ~- ""'1 ~ ... . .. . """ • • • L I ; , , • t 'T' 1\ ... -. :'> 

T E: S T F 0 R D '..r :: R ~ - L 0 W 
I T ( F A ';: C 1 G , C ::::: ~·! :::- 0 P > , ::; ( r T ) , 7 ( !'; L IJ ~;: ) , 1 1. ( L J: T ) , 1 5 ( ~': ' 8 0 0 0 > , 

C ,.- r-• - • ? / 0 r-o 0""\ ,., t I ~.• •, 

r r i -t !' J. '=' ' r rt. Ll •-• • .1 

0 V r ::~ F l_ 0 W - S ;::: T M A >~ I i ~ U N 'v' A L U f 

·-·-.. ..... .,. .... , .. ' . . 

Il'l ~/B 

C' ... . 

0 1 
0 1 
0 1 
0 1 
0 : 
0 1 
0 1 
0 1 
0 : 
0 
.• 
• 

0 1 
0 1 
0 1 
0 1 
0 1 
(I 1 
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C l7(GPRDUT>•24<RO), $Fl ,GF2 

F LTFRM + X•t28 
SE T MAX1MU11 IN B 
I NCCOM P OP ) ,11 CBSGPR) , 23C R0), 1 4 CTRNE >•1S CL DG>, 

Cl 7CG PR OUT),24 CR1) 
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C 14 CTR NB >, 15CLOG) ,1 7tGP ROUT),24CRO> 
FE TCH SE COND WORD 
CMU~T BE ON EVEN R~DRESS> 
/NC f MCVE3) , 10COFSA I_U) , 6 CM EMC) , 12CASGPR) , 2 4 CRO) , 

C14 ( INCA> •1 6CCRY1) 
S AVE MSW I N A CRO) 

.. 30) 

/ !1!, 1 1 CBSS P EC) ' 23C~IR> , 1 4< T RN 1D ' 15CLOG> , 1 7 C GP~ OUT ) ' 
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/ !I! , 1 0C CF $P ) , 6CMEMC) ,1 3C I NC P > 
SA VE MSW I Ii B CR 1 ) AND GO STOR E A CRO> AND B CR 1 ) 
/NC FSTOR) , JlCBSSPEC) , 23CM I R),1 4 CTR NB) ,15 CL OG) , 
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PARAMETERS AnDR ESS 
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CO NTRnL I S RETURNED TD I NSTRUCTION 
AF TER ''D ~ TA RET!;R N'' , ~l. HERWlS ~ CON TR OL 
I S TRn N ~FE RRED ro RETURN 
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0~ 01033 
01 01034 
01 01035 
01 01036· 
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0 1 010 5 7 
01 01058 
01 01059 
Oi 01060 
Ol. ;) 1 061 
01 0 1 062 
01 0106:3 
01 01064 
01 01065 
01 •) l l'E.E. 
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SAVE INCRE MENT I N RF , GET VALUE 
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GET VAL UE INTO ~ ! R • VAL~E ADDRES~ IN ALU 
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2 11 
2 1 7 
2 20 
736 
73 1 
7 44 
7 4 2 
..... I'll ... c;.v.,. 

1 1 1 5 
10 2 

0 
0 

0 

. ;£,. ... ,. - · . •. 

Of$P 

DLSE 
DLZf 
DriES 
DPR 
OPROUT 

DR 
CRZ t 
DSS ALU 
OSSM IR 
.......... 0 " "" U .). .;> Yl'. 

DS SP 
OVFL 
p 

PJ MP 

P J MP$ 
POPDA 
PO P DEL 
f'O U T 

PUSH 
P US Hl 
PU ~H2 
PUSH~ 
PUSHD1 
PU SHS 
RO 

R1 

R3 
R4 
R~ 
R6 
R7 
~ 8 

R9 

RA 
RB 
RC 
R l:J . 
RC 
RE AL 
RE ALI 
REAL2 
RE AL3 
REAL A 
REAL D 
REALM 1 
REALM D 
REALY 
RET URN 
Rf 
RF 1 
R F2 

RF3 

• 

1039 
1 3 0 8 
1377 
1 3 4 2 
1456 ...... .., 

;' c. c. 
600 

1435 
'"'0 .. c. ..J 

1428 
9 38 

11 3 5 
10 01 

9 3:5 
~ 99 
1 39 
14 8 
157 
166 
217 
3 18 
33~ 
39~ 
43 9 
453 
:5 61 
594 
70 0 

831 
1174 
1177 
ll SO 
121 4 
1229 

1 39 
148 
157 
1 66 
8 61 

11 80 
........ 1 v..:-
737 

1 3 4 8 
761 

117 7 
123 G 
. ....... ""\ ""\ ;. c: .. ~ c:. 
11 ?8 
1 23 9 

491 
...,. r. '""\ 
I ..J .;, 

3 4 1 
1 tl 3 0 
1 3 1 1 

1 ~~ 8 
84~ 

12 9::5 
1298 
1369 
8~ 9 
61 0 
1 96 
746 
1 89 
604 

850 
1 2 26 

1 8 6 
923 
199 

1169 
1 086 
1183 

4 92 
761 
773 
2 1 1 
2 1 7 
7 39 
2 0 ·1 
7 4 2 
.. ,, 1 
t ..j 

54 6 
1 1 1 1 

3 79 
40 .... . c 
256 
660 
.... ... 1 c. ··' 
510 
714 

1080 
1321 
1 4 25 

7S5 
73 2 

1438 
~78 

14:i1 
1004 

1194 
816 
140 
149 
15 8 
167 
22 5 
326 
339 
412 
'-!· 4 6 
11- 58 
5 71 
::'i9 4 
700 
773 
"' "1 o..:. 

11 7 4 
1 17 7 
11 so 
1 2 14 
1260 

140 
149 
15 8 
16 7 
97 6 

11 16 
140 4 

768 . . 

...... 7 
-·~ 
774 
844 

1 32.6 
577 
9 .... 7 . ' 

135 5 
1 300 
1374 

1124 
""' ·" ":) lj 1:. ~ ..... .., 
,. ·-· c. 

6G7 

---tl::O ~ 

1 233 
1 '3 2 
925 
... ,.. .. r_ ;; .... , 

1194 
1 1 1 7 
124 6 

7 L C• 
1 r.;:o -._, 

74 4 

..,.,. 4 . ., .:.· 

1 03 1 
~- o'\ ..... our;. 
3 63 
69 4 .-... ':" ·~ 
c..,_! c 
.: ... , 1 
..;) ... 

. ... . . 

1100 
1 33 6 
1 44?. 

795 
802 

1444 
7 42 

1 097 

1 218 
853 
141 
150 
159 
168 
2 25 
3 2 6 
3 -:>q 

.... ~ -· 
4 1 2 
446 
4~8 
571 

·. 5 ·~ 4 
;' ( I 0 
773 
86 1 

11 7 4 
11 77 
11 80 
1 2 1 4 
1 3 4 7 

1 4 1 
1 ... ,., ~•v 

t::i9 
168 

1 053 

11 33 

7 7 7 

6 16 
78 3 
f""" , • .-, 
<:; ...;..;, 

1 0
..,.,. 
'. ' 

1 364 
$ 18 

1008 
1 3 5 / 
1 303 
1 .,. • • 

"'V •';o 

11 3 1 
869 
871 

79 2 

93 u 
1 ~ ,., -c. ..::! (' 

1 .. , " "';• .. 
~~~l G 

1 1 33 
1 1 9 6 
1 222 
1 .... .., -, r: ~ ,. 

1i.. ? 3 .. -·.., 
/I ' 

1(' 97 
665 
<~0 5 
(.98 
29:1 
!:.87 

Yli.JC SF T£ 

110 6 
134 2 

92·2 
81 7 

144 6 

121 2 

; 

142 
1~1 
16 0 
16 9 
225 
326 
33 9 
41 2 
446 
4 58 
571 
621 
761 
7 .7 .,. 

' I 

B 6S 
11 7~ 
11 7 8 
11 31 
1 2 1 ~; 

14 2 
1 5 1 
1 60 
'6 0 . .,. 

1054 

11 36 

7 8 0 

61') 
80 8 
87 0 

1 1 6 1 
1372 

631 
104 2 
13 5 8 
1 3 1 3 
141 7 

11 3 3 
1 l 4 1 

79~ 

9 .. ;:::1 

.3 - · 
1 24 3 
2 0 ~ 
94 2 

11 9 :: 
1 20 5 
1 25 3 

1 098 
780 

109 '3 

41 7 
70 1 
3 2 2 
540 

1 1 9 1 

840 
838 

1449 

1232 

143 
152 
161 
170 
308 
32S 
343 
433 
449 
560 
575 
621 
761 
777 

1052 
1175 
1178 
1181 
1225 

143 
15 2 
1 6 1 
170 

1114 

l2t7 

6SO 
811 
965 

1204 
141 9 

74 2 
1055 
136 0 
1316 
142 =s 

79 S 

936 
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60 8 
1052 
12 0 1 
1 2 21 
12 7 5 

1397 

1l 0 6 
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333 
574 

1199 

939 
10 ~ 1 

12 3 6 

144 
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308 
3 2S 
343 
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"" "' 449 
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621 
76 1 
77 7 
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11 7 :5 
11 78 
11 8 1 
1 22 5 
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8E.9 

1 11 ~ 

1 2 4 E> 

723 
S2 0 
'?6 9 

1 2 0 7 

77 5 
1 16 5 
1422 

• 13~8 

1437 

80 4 

1 16 2 
1 249 

739 
1 1 5 ~i 
121 9 
1 2€.7 
1 429 

1410 

1 112 

5 2 4 

360 
635 
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1247 

1345 

1 276 
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15 5 
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11 79 
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O?C" ...... ..;) 
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1 350 
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141) 1 
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24 

12~1 

142 6 

147 
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3 35 
395 
439 
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590 
668 
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7 E:o 

11 73 
11 7 6 
11 79 
12 1 0 
1229 

14 0 8 
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83'3 
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1 267 
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0 
0 

0 
116 

11 7 
11 S 

117 3 
1 1 9 1 
119 2 
11 9 4 
1 196 
1 269 

0 

104 
12 29 
12 25 
122 6 
1 227 
1271 
12 15 

0 
0 

0 
1 0 ~ 

0 
0 

0 
0 
0 

1 0 7 
717 
"'"" Q c.c . 
714 

1 220 
1221 
1214 
121 8 
1 204 
1 206 
1 2 fJ 8 
1210 
1 2 1 1 
121 3 

1 0 3 

• ~ A 
J, ... ~ ..,. 

1199 
120 0 
127 0 

1 182 
1 18:; 
1 186 
l .. J""'\ .. 1' 

~ 0 I' . _,,... 
• c.o o 
1!5 4 

1 1 5 
0 

1 1 9 
1 2 1 
1 20 

0 

0 
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s 
$ $AL U 

S: $0\o'i-L 
SSSHFT 
S:AD D 
SADD3 
SADD4 
SADD~ 
S:ADDG 
SAD DA 
S:C1 

$COUT 
SDIV1 0 
SDP,I5 
S: DI VS 
SDIV9 
SDIV't 
SEX IT 
SF"O 
~.-1 ..::. r 

SF"3 
$F"TC 
SHO 
:,;; H 1 

SH2 
s: H4 
<"' •• 6 
..!J.rl 

SHF T 
$HF" T1 
,.. H,.. T" 
.!· r c:. 
S HI F" T 
SI'1U 1 3 A 
SMUl 4 
SI1LIL 12 
S:MUL 13 
SM UL3 
SI1UL 4 
:S: MU L 6 
St1UL 7 
S l'liJ L8 
S:t1UUl 
SPEC 

S ~l N 
SS2M 

---. .... <3> .,, ~ n 

SSUE3 
SSLIB 4 
SSUBA 
STACK 
S TACK 1 
STACK Z 
~ TACK 3 
STACK 4 
S:TACK 5 
STACKS 
SUB 
T 

TC B 
TE ST F" 
TESTT 
TF2 
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260 
c:"..,.e 
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1421 .,....,s 
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854 
132 €. 
1195 
1398 
1 1 87 
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4 . .. . ~· 
91 8 
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117 6 
1225 
1271 
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674 
'3
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..;. ·~ 

5 04 
"" .. .., . 
C~ l 
~n,.. 

OU..J 
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--. .... .,. 
..;,;".J 

E.4 1 
1429 

-, . "' ; • ..J 
-~ .. .., 
t' .L I 

217 
12 18 . ..... ...., ,., 
.1 c. c. ll 
1213 
1211 
1 175 
1204 
J. 20 6 
:208 
12 1 0 
1 2 1 1 

1 ~ ... CJ.:J 
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1155 
• ..,72 
.l. c. ' 
1.·1?1 , ;. ,. ,_. ... 
.. "=' .:: c ·" \. .. '-' 
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' "" 7 
J. ·- · , .- 6 _b 

'! : ,·i l 

... , ... 
-:-o~ 

1 1 7 4 
4 • ' 

l27 t1 
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11 ~4 
• f 0 ~ 
,L ..!. ._. '-

1 .. ~ 2 
4 • u 

lC:6S 
" 1 r~ r .... 00 

l lS5 
917 
1 9 1 
2 ?'0 
3 6? 
4 ~~ c.o 
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-.J ...... 

,(, 6 <> 
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~ 44 
8 -::>0 ·- "' 1 • •. .,. 1 I.J ._1 
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1201 
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.-. ~ ..... 
.... -. J. c. 
.Cr:'.., "'t .J ,. 

27 (1 
A . -; ,-; 

"t ..::. ·=-
674 
195 

676 
3E,S 
541 

1 423 
6 0 ~ 
930 

1 3 c. 4 

1 4 1 1 

1 200 

260 
!13 6 

1 1 e 1 
769 
;u.s 

505 
24 9 

42 5 
4 72 

571 

1 229 

1 9 ~ 
9 7 4 

1 206 
12? 4 
1 440 

140 
! <i 9 
1:;a 
1 

,. .. 
0 , . 

1 215 

.,.. .. """ 
~ ._, ·-· c:. 

1 1 1 2 
2.:17 
289 
.-. '7 .... ..;, .. c: 
43 4 
~; 4 1 . ~· -.. b .:,;. ,. 

?4 9 

1 • • ' ... J. J. 
f "• ~.8 J. ..:· ~ 

;:· 4S 
r , 4 .., ·=· c. 
L < 0: 
._, ! ·-' 

, . . ,... 
-· •J ... 

1 260 
3h9 
t.40 

, 1 • 0 ~ 

1 l 1 3 
1 ·~ ., ~ 

v< C-

11 96 
778 
"'""0 ~ C'~ 
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~~ 8 6 

~ ,, 0 
,. J 

879 
99";~ 

! ""(.'""' &.- • • ., .,j 

1 3i4 

1 4 1 

J "O . .... -
l 6 8 

1 :3 47 

• n • "' 4 I.J ._t "'t 

'"':' 7 .. , .. , , 

1 ~ J "' 0 
~ .: .... 

~.. . . ., . ', '"·· .,;) -· ' () .; • .i. • 
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•·• 7 • 

<l f!. 1 ... .:: ., 
.... ~· ' .: -, 4 
~· ' 
•) c.: """ 
l' •J c 
; :. ~:>"! 

1 ; • 9 
' . ' 

1
,.,,. ,-
'-' ·~ .;, 

-. ·: ,. 
(" •. J t.:· 

3 4'5 
r:: ,. ... 
... ~~ .;, I' 

3 1 t. 
I":' •I .-, .... •' .:,. 

6 n . , 
-· c.. 

-~ -..:;'" c. . 
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400 
6 74 

... 4"' ' .:. 
1 1 1 8 
1 4 1 9 

367 
""4~ o,J c 

1 221 
781 
442 

0 • .., ""' 
\J 0 c. 

1 037 
l 2 6 ·1 
1 .., ~ .·• .:J c; . , 

4 A · ~ 
J. .. , ~ 

1 5 j 
160 
163 

14 08 

..... 0 1"'1 
# "' •.· 

1 254 
:1 " ' ... .-:; to:· 
3 1 2 
3 9 .; 
45 ? 
599 
67(. 
... 6 .• ,. ... ~ 

9~~ 

1 18(: 
13 ? .~ 

258 
"' 6 ·=· -..:• ~ 

66:) 
::-~ 6 :3 
"' 1 .., 
..,) " 
69 ~ 
736 

4 0 8 
~8 5 

7 60 
11 28 
1452 

3 6S 
~4 3 

1 23S 

681 

542 
699 

884 
1 091 
1266 
1329 

' . .... ."t..:. 
152 
161 
170 

S31 

1451 
253 
316 
398 
C'< ..... ... ~ ..... 
607 
6 '3 2 
766 
9 6 8 

1t ·=' ,... - . .... c. 
140::: 

259 
3 E·9 
662 
391 
0: •"\ A 
._1 c. ... 

41 0 
715 

..,. 93 ' -1 250 

37 0 
636 

?. 1 1 
716 

S86 
1 1 0 4 
1 .- . . . •::> ... • ·· .,:. w 
1 267 

144 
1 "'""' . .) ..:~ . ·' ....... ... ~c. 
SEd 

8 () 1 
1 00 1 
1 ·:· c:' 1 ,_ ·.J 

1<·10 

262 
372 
66 7 
·':'{ 4 4 ·- -
53(1 

:3 62 
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' . ' 
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-:-- . .., 
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'
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:5 1 7 

814 
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~19 
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1 1 1 4 
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362 
424 
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541 

932 

25 

C" .... 8 
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S 26 
1 3 11 

400 
1 17 

B3 4 

69 3 

921) 
1139 
11"~' 1 ~ .:. , . 
1 397 

14 7 
1 f:" b' . ~· 
1 E. 5 

1 1 1 5 

.... r: .... 
.... 0 ·:. 

3 .:: . ., 
"""" 4 2 6 

5 30 
~. 6 0 
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c .. ~ 

v .: ::• 

!092 
.. ~ ..... ,-. 
1 -.•1).1 

3 10 
44 1 

.• 4 4;:: · 
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I 

124 TRN~ 

12:5 TT 

1097 VAL 2 
1099 VAL3 
1092 VALU E 
1 0 91 VAL. UX 

0 VF 1· 
1 1 2 1 VORT 1! 
1124 VORT13 
1127 VORT1 4 
1130 'v'ORT1 :5 
113:5 VCRT16 
1138 VORT17 
1 1 4 1 VORTle 

126 IJAITMD 

0 I.IF"l 

0 WR1 

660 X 

664 Xl 
66! X2 
665 X3 

0 )(f"l 

0 Xf2 
0 XF'3 

10~~ YDDl 
1117 YDD2 

774 ZERANl 
72:5 ZERANS 
127 ZERO 

·. 

' 

. ·- ' 

-- --. ; . .--· 
.• 

.. ·. 

-----
-

.. 
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•' 

•" , . I • '• ' 

' ' - ' ' ' •t . ' 

'. 
' ' 

' '· 

' - -' -. . 
-- ' 
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.-. 
.. ' . _., 

998 
121 3 
1332 
1 ~· 4 6 

188 
""2 .. ,. c; 

840 
1036 
1164 
1~27 
1400 

191 
807 

11 05 
10 ';12 
1097 

878 
1080 

258 
864 

1121 
1124 
1127 
1 1 30 
1135 
1138 

183 
933 

1155 
1264 
1324 

26 3 
53S 
20 6 
247 
272 
317 
331 
368 
404 
424 
440 
471 
51 1 
:553 
63 4 
6SS 

17 
76 

105 
176 
3 44 
599 
8 19 
88 5 

1153 
660 
6 64 
660 
367 
116 
2~4 
~38 
886 

10 8 5 
7 2:5 
734 
8 :1 8 

• 

-• • 

1002 
1220 
1 3 47 
14:58 

1 91 
7:!0 
8 44 

1 0 4 1 
1168 
126~ 
1 40:.6 

607 
8 16 

1 1 1 9 

1091 
1092 

36 0 

195 
974 

11 96 
1266 
1 32 9 

2 7 2 
:542 
220 
2 49 
284 
3 19 
332 
37 1 
4 05 
429 
443 
472 
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5.55 
637 
E'-90 

26 
7S 

1 0 6 
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423 
65 9 
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9 1 5 

1 157 
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368 

26 0 
:543 
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744 
1 20 6 
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E.2 VORTEX LISTING PAT CH PROGRAM PAGE 2 LI S TING PAGE < 446) 

00 0413 A 

000414 A 
0 0 0 41~ A 
000 416 A 

000420 A 
00 0 42 0 A 
0 00 421 A 
000422 A 
0 0 042 3 A 
0 0 0 4 2 4 .A 
00 042 5 A 
000 4 2 6 A 
000 427 A 
000 4 30 A 
0 004 3 1 A 
000 4 3 2 A 
0004 33 A 
000434 A 
000 435 A 
000 4 3 6 A 
000 4 3 7 A 
000 440 A 

A 0 0 0 44 1 
0 00 44 2 A 
000 4 43 A 
00044 4 A 
00 0 445 {.) 
0 0 0 446 A 
000447 A 
0004 ~0 A 
00 0 451 A 
00 0 452 A 
0 0 0 4~3 
000 45 1 
0 0 0 4~~ 
0 00 456 
0 00 4~7 
0 0 0 46 0 
000461 
C00 46 2 

A 
A 
A 
A 
A 
A 
R 
A 
A 
A 

0 0 0 4 ,6 3 
0 0 0 421 
0 00 4 22 ~· 

A 
A 
A 
A 
A 
A 
A 
A 

-~ 

000454 
000423 
000 4 6 5 
0 0046 6 
000457 
0 00 424 
0 0 0 470 
00;)471 
00 0 421 
0 00464 
0 00 467 A 
0 00 472 
000 47 3 
000 4 74 
000 47 3 
'"'0(' 4 ''? v • bv 

A 
A 
A 
A 
A 

0 00 47 6 ~ 
00047? A 

000 040 A 
iJOOOOC A 
00 0 06 0 A 
0 0 00 20 A 

ooooop A 
000 001 A 
000002 A 
0 0 0 0 0 3 A 
0 0 0 004 A 
00 0005 A 

96 VSOCB 
97 !It 
9 3 • 
39 !It 

100 ~ 

1 0 1 VSBI,'N 
102 VS BFC 
1 0 3 VSTFC 
104 !f. 

£ QU 

£ QU 
E QU 
E QU 
EQU 

10~ ~":~IEC 

LC +75 

LC +76 
L C,.77 
LC.+?S 
LC+79 

OP COM ~ILL READ OPERATOR KEY - IN REQ UE S T S 
IN THl S BU~FE R . If JC P IS S E r NOT ACTIVE 
AND A 1 DI RECTIVE IS INPUTED, OPCOM 
~ I LL MOVE 1HE DIRECTIVE TO VSJCB BEFORE 
SCHED ULIN G J CP. 
Bo ·rTOM OF VORTEX NU CLE US 
T OP OF fG RES. AREA / BOTTCM Of FG ELK COMM. 
TOP uf F G BLK COMMON /T OP OF VORTE X CORE • . 
UNIJ~f.'D 

106 ~~!f.~···~·········~"'············~~·······*······~··········~············ 1 0 7 !f. 
l OS ~l!! JU! 

1 09 • 
MASK TABL E DESCRI PTION 

110 ~*~·····-~·····~··~···············~·~········~-~~····· ~ ~·~······~ ~ *···· 11 2 PI T SET 0420 
11 3 ZERO EQU MT 
114 BSO EQ U MT+l 
115 BS l EQU MT~ 2 
11G E ~2 EQU MT+3 
117 BS3 E QU M·r+4 
118 BS 4 EQU MT+ 5 
11 9 BS5 EQU MT +6 
1 20 BS 6 E QU MT + 7 
121 ES1 EQU MT+S 
122 ~S S EQ U MT+9 
123 BS9 EQU MT+i O 
1 24 BS1 0 E GU MT+11 
1 2 5 B S 11 EQU MT+ 1 2 
126 BS 12 EQU MT+13 
1 2 7 BS 13 EQU MT + l4 
128 BS 14 EQU riT+15 
129 BS 15 EQU MTA16 
1 3 0 BR O EQU MT + 1 7 
1 3 1 B!~ l EQU MT +! S 
1 3 2 BR2 EQU MT +19 
133 BR3 EQU MT+20 
1 3 4 BR4 EQU MT+ 2 1 
1 3 5 B R~ EQU n T+22 
136 ~ R6 EQU M ~ + 23 
1 3 7 ~ R 7 SQ~ M T ~2 4 
1 8 8 BR S E QU M T+2~ 
139 BR9 E QU MT+26 
140 BR lO EO U MT +21 
141 BR ll SQU M T+ 2~ 
142 ER.l 2 EQU MT+29 
143 DR 13 EJ U MT+ 3 0 
144 BR 14 t.Q U ~ T+31 
14~ BR1 5 EQU MT+32 
1 46 NEG E QU M T ~·3 3 
147 L H:J . EQ U MT +34 
148 RHW EQU M T +~ ~ 
1 4 9 c ~i E u n; w: ~ 1 
lSC T ~J E QU MT+2 
151 T HR ~~ EQU MT+ 3 6 
15 2 FOU R EQU MT~3 

153 f i VE EDU PlT +3 7 
1 54 :\ ! X E Q U ;; i + ::: S 
155 SEV ~M EQU M~+3 9 
156 EIG HT EQU r: l + 4 
l 5 7 l'll N E t=: G1 U ~ T + 4 0 
153 TlN EQ U MT+ 41 
15 9 BMl E~U MT+l 
160 BM3 E~~ ~ · : +36 
161 IM7 CI! U ~ T -~ 39 
162 BM1 7 EO U MT t42 
163 ~M~? E~U MT+ 43 
1 6 4 BM 7 7 F~~ MT +44 
1 6 5 BM17 7 EQU ~7& 4 5 
166 BM3 77 E ~ U :~T + 3 5 
1t7 EM7 77 EQU ~T+ 46 
168 BM1 777 EQU M T + ~7 
16 9 EJE C 

ZERO WOP.D 
!IT MA SK CONT ENT S 00000 1 

0)00 02 
000 004 
1}000 10 
000020 
00')0 4 0 
0(•0!00 
(.;(: (120 0 
00040 0 
OOiOOO 
0~'2000 
OC4GCO 
0 1 00 0 0 
'1<..00 0 0 
Oo1:l000 

BIT MASK 
01 00!)00 

C ~MT ENT S 017 77 76 
0 1 777 75 

SET ALL BI1 S 

o't ' ··-;'773 '~· J. t~ 

(11777 67 
I"J·---57 J..ll( 

C177737 
017 76 7 7 
.)177577 
0 !. 7?3 77 
0176 77 7 
~J' "" o".., 7 7 ~ "-" <Jt 
.- • 7 ..... ·~ 7 '7 J . ..:,; ,.. t' 

0 1€-7777 
·' l ~-77 7 
1,. ' ..:.• / t' 

'I : ,., ., .., 7 7 
:... J. ..:• I t' r 

() 0 -.. - ... ... -.. 
It 1/,.t 

L~ F T HALt Wu Rn MA SK 0177~0 0 
RI GHT HA LF W ~ ~ D MA SX 03 7 7 
C0 ~7 AINS N ~MB ER 1 
C 0 N H~ I N S N U :·; J:; E R 2 
CONTA INS NUMBE R 3 
CONTAI NS HUMRE R 4 
CO N T ~I N S NU~1E R 5 
C O NT A IN~ NU~BE R 6 
CO~ T A IN S N ~~:~~R 7 
C O ~ T ~!NS N U M ~E R 8 
C ONT~INS N~~~rR 9 
C C h 7 ::'f r N S li !j i•l ?. f: R 1 0 
BIT MASK WCRD 00 0 01 
BI T MAS K WORn OOOr 3 
BI T MAS K W: RD OODJ 7 
BIT MA S K W8RD 00017 
BI T MnSK WURD 0003/ 
BI T MASK WO~D 00~ 77 
BI T ~A S K WO PD 00177 
B I T MASK ~CRn 0137 7 
BI T MA S K WO RD 0077;0 

BI T MASK WOK b 01777 

1 7.0 *~ ~ ---·~ ··~··~- ~~ ~*~·····!lt!I!W·~· ~ ~~~~*·~~· ~ ~ ·~ ~~~~~~·-~- ~-~~-~--~-~~·~·· 
171 ""' 
172 ~~~ • BIT TEST BIT DE SIGNATIO N *•* 
17 3 ~ 
1 7 4 ~~~•••••••••••• ~ ••••••••••~••*• • • • ••••• ~ ~~~~w•• :r~ ~ -~~•• ~ ••~••••~••••••• 
1 7 6 RA O EQU 040 i T JUMPS WHEN A REGlS TER I S 0 
177 R~l EQU ODD ET JU M~S WHZN A RZGJSl ER I S ! 
1 78 R ~C EQU reo BT JU~ P S W H~~ B RE GJS TER I S 0 
179 REl EQU 020 BT JUM PS UHrr: B REGISTER I ~ ! 

181 - ~ ~···-~ ~ ~···~··~ -~ -···········~ ~ ~ ~ - ~ ·*~~ ~ - ~ ·~* ~ ~,: ~~ ~--~· ~······~~~*··· 
182 • 
.. ~ ~ ... .... _ 
'0 4 . .... 
1 8 ~ 
187 
1 8 8 
1 89 
1 90 
1 9 1 
192 

• • TH E BIT CH ECKED 
~ 

* *• •~••~ ~ ~••••••~"*••••~"'••••••~•~••~~~~ • *~~~*•*~ J· *•*~* n ~ • ~•~•••~~~~••~ 
B O E QU 0 
:2 1 ~-~t;JU 1 
E 2 E lW 2 
B ::l f.QU 3 
ll4 :;Q •J 4 
:E; !S 0 F.OU 5 

0 3 
0 3 
08 
0 3 
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03 
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0 •:o -· 0 ? _o 

n"" , • .:.> 
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03 
'J' -':• . ... 
03 

('o .-, 

•J ~~ 
i*t ~. 

"J ;., 
.. , ·j 

··~ ·-· ,, ·:· . .. ... .. 

r. ·":• 1,.· • •• 

0 0 0 9 6 
00097 
00 093 
0 009 °3 
0 0 1 00 
0 0 1 0 1 
00102 
0 0 1 0 3 
0 0 10 4 
0 0105 
00 1 06 
0 0 10 7 
00 1 08 
00 1 09 
1) 0110 
0 0 11 2 
00113 
00 1 14 
0 0 115 
0 0 11 6 
0 0 117 
0 0 118 
0 0 1 1 ·;t 
0 0 1 20 
0 0 1 21 
0 0 122 
00123 
00 1 24 
0012~ 
'"1(:1?6 ' - ... 
00127 
0 0 128 
0 0 12 9 
00130 
0 0 1 31 
0013::: 
0 0 133 
00134 
0013 5 
00136 
001 37 
( ,"'o 1 .., 8 
"'"-'"'"-" 
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E. 2 VORTE X LI STi tiG PR OGR AM PAG E: 3 L! STIN G PA GE ( 
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PRO V ID ~ MA I N I. I NE COMTR DL AND 
THE . PTCH DI RECTIVE . 
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101) rj (J0 
003 !) 52 

R 
R 
A 
0 
·' 

R 

A 
E 
A 
A .... 
••• 

A 
E 
P. 
R 
R 
r ) ,, 

A 
E 
~l •· . .... .-. 

40:5 

40E. 

407 
4 0 8 

409 
4 10 
4 1 1 

41 2 
4 13 

41 4 

415 

41 6 
41 7 

41 8 
41 9 

<l 20 

4?.1 
4 22 

423 

4 2 4 

4 ? <= 
,_._) 

426 

DMP 14 
D ~1 P 1 5 

DMF'25 

4 27 DMP 30 

428 

429 
430 

431 

4 32 
4 33 

4 1 4 

435 ...... ... 
lof' .;,,, IJ 

438 

JH1P 40 

'OME OF' 

4 3 3 D~l El O 

44 0 

441 

- ... - ·-- - . - .. -.. ··- .. 

CALl. 

JnN 

'"' " '- •• ..t ._, 
l. D A I 

CPA 
•. ' ,.. ""' t" 
..;,. 1 H "-

r ("', I I , ,.. . ._ i-

DATI~ 

D~HA 

S lHE 

E ~~ IJ 
.- . .. , j ' 
, .., ~4 ... !

0 

!) ATA 
$T AE 

LD~'=I E 

S UE I 

JAN 

WRIT E 

T Z A 
<C""T t't . ... 
-~ -"'"" c.. 

J 11P 

E QLI 
I~ R E 

J 11 p 

.,., rC R 
~ ~- I 

STAE 

... T " E 
~ f 11 

c.:-: LL 

WRI TE 

C:LLH E 

PAT CI-i 

D! RE C 

'jMD 

........... . 4 

.1J rl l J. 
"$ 

0 

"' INEU F' 

EU FPT 

FETCH 

D 11 P 2 ~ , D M P 0 :5 

Dt1 E RR 
PT r.i DR 

:.· 

.~rM P 40 , DMP05 

.,.. ,. E~·R .... "· 
r . 1' " r. R ' •"' I t~ .l..l "\"'"" C. 

I t~ AG E 

i -=- r .. '- ~-~ 

-. v r ~. s 

~·· c. 

.· 

! MC ~{ T 

Dt1P25 

.. 
i"TAD R 

1 
· T A DR 

P rr~ .) ~ + 2 

If"!AGE 

~~ - - ..... --,. ··-~-.......... .. --· 

PRDGRAN PAGE 7 

ID ENT IFY D!RE: TIVE 

IF NOT VALID DIR EC TIVE 

... E., 

.,) i ~ ER \I IC E ADDR 

LISTii'iG FAGE ( 

INITIALIZE BUF FER P O I t·I T£R 

FE TCH CHANGE ADDR 

NUL L FI EL D/E ND OF I f'IPUT S 

IN\/ (.~ L ID IT EM 
S E T ll DDR 

rE·r.-. ,. r 1 t.,... ,., CHAt'lGE 'v' ALU E 

NUL L. r,E I D -' E "' ,., 
I _. - " 11.&.1 OF I NPUTS 

II-1'/ A L I D I T!:: l~ 
"'· ~:..- "' ~ " A~' - r " AL UE ...:. i ; .... :~ ll b c.. v 

MA KE ENTRY iN IMAGE 

E '·I -r t.' .. J 
I I • , I CrJUNT 

IF MORE ROGM I~ RECORD 

OU1PUr IMAtiE RECORD 

SET COUNT TO 2 ERO 

C D liT T. t~ U E , F f TCH NEYT CH ANGE VALU E 

S ET 

GET C " ·' f·l ,... E .• • • ~ • •.1 VA ~ . U E 

E f·f D OF I NDIC~TOR 

OU TP UT FINA L IMAGE RECORD 

CLU S( WIT HOUT UPDATE 

~ # -- ----- ~ • ~- .. - . - --- . .. ~ ~·- -- - . - .. - . 

E. 

E. 
E. 

I\ ·:• .... ._. 

t\ .... 
f,l .;. 

0 3 

r . " 
1,1 ..:· 

o::: 

'
. ·:· -· ._, 

l ' 3 
n ~ • 
'·' ·-· 
0 3 

0 3 

,., . .-. 
~ ·-' .. ) 

r . . · , .... ..:. 
··. :· 
f. ·- · 

.. . 
I, . ..: • 

E .. , . .-. 
• .; • : v 

.- ... . -.. -. 
c_ • .:.. • .; ..:.-

E. ... . ...... 
•"': . ' ' .;. 

E :· .. , <· . ·- ·~ .. • 

. . l 
.. , .-, 

·-· 

00405 

0;) 4 06 

0::'40 ( 
0 0 4 0 t~ 

004 0 9 
0 0 41 0 
0 0 4 1 1 

0 041 2 
0 0 41 ~~ 

0 041 -~ 

0041 5 

'
·, r, 4 • t' ·' 1.• .. J 

(J (l 4 1? 

,., r, 4 • ·=> 
.... ... ,&. ·-· 

l·, (' ·' • ,., 
I I '1' J. • .. 

;, (,4 ° 1 
../ .... \.,;,. 

1•• .-! ~ •:;, -::· • \; "T ,_ ..... 

0 (; :4 ') ·:· 
.... "''t' ' . • • • 

fi (J' "'4 • ""-1' C: 

!) .·, ,.. •j c.· 
•, •.• q L •, I 

(' l.' 4 ,n ,:, ·' ' .. .. 

•' ·: · (I (' ..... ·:> :::: . ·-· . . '- ._. 

,, .-. 
IJ .,:i 

C' =· it ·:.. 
l- • '- J · - · 

t:' 
~ . 

E • 

E . 

" ·-:: .. .... 

I. . .. ~ 
·' ·-. 

:0\ • ·: . ,_ . . ·-· 

l"'t ":• 
' .1 .... 

=-· . : · ·-· . ". 
.•.. C' .. , - . 
'··· 0 .... 

, .... . . ... ._, 

" :.. 1.: ... 

;J ·:. 
~· 

0 (! 43 (: 

) L'•··' ·') I I, *'t ·- · , 

0 · .... -.-. 
l,i. • r ·~· • 

1'1
~ . , • • 
; o ,• o ,J • . '" ......... • 

0 (1 4 3 ·1 

'· L'' 4 ':I c· •.•• • ..:· . J 

l"! ( • -~ "':' " ... .,. .._, . 

0 04 3 . .) 

(; (! 4 4 (: 

00 44 !. 



• 

E. 2 VDRTEK LIS TI NG PA'T CH PROGRAM PA GE 9 LI S TING PAG E < 45 2) 

000~ ~4 000000 A 
000~55 000000 I:'J 

442 WRIT E DCDC Jh DDt 0,1 . 0 3 00442 
:JOO :S~6 oot> :s o5 A 
0005:57 000550 E 
~' :lO :S6 0 10 0000 A 
000 5 61 0 1 0414 A 
000~62 000676 R 
!)00563 000000 A 
OOO::l64 00 0000 A 
000565 0 0 1 0 0.0 A 443 JMP !'- RETU RN AS D IRECTED 03 00 ·143 
t\00 566 000:565 R 
:::oo~ 66 444 DI'IP:SO BES 0 ' , , 03 00 444 I . 
000567 00057- 6 R 44S Di1DIR DAT A DMPT 

. 
PTC H S E RV I C E ; U3 00445 ' n·M n u 

. 
C00:5 70 000602 R 44 6 DAHl DUMP S ER VICE 0 ' • D0446 .:. 
000:571 00060E. R 447 DATA n t'll:: ~ E XIT SERV I C E ::)3 0041l7 
000:572 000612 R 448 DA 1A DM HJ HI Si SERVIC E 03 00448 
0 00573 000616 R 4,49 DATA DMAP APND S E RVICE . 03 00449 
('100:57 4 000622 R 4.:50 DATA ti MLl L ir.R S ER VICE E. 2 0 3 OCI1. 50 
000575 0006?6 R 4,5 1 'OA T A :J MBA BASE: SE RVICE E '·o··· 0 04 5 1 • e ..!i 

~52 lf: El'tD ' DF TA:BLF: E. 20 3 00452 
00 0576 00 601 0 A 453 Dt1P T I_ DA I ~IUC 1 0 PTCH ROUTIN E 03 00 43 3 
')00 ~ 77 000000 R 
000600 00100 0 A 4!54 JMP :rJ M60 0 .... .:. 004~4 
01)()60 1 00 0632 R 
(100 60.2 0060 1 0 A 4!5 ~ DMDU · LD AI DUI'IP DUMP ROUTI NE 03 00 45 ~ 
OOC603 0 0 0 34 ;~ R 
00060 4 001000 A 4 56 JM P DM60 03 00456 
~006 05 000632 R 
000606 006010 A 4!57 DME)( LDA I EX I 'r E >O T ROUTINE (I :~ 0045? 
000607 000203 R -
0006 1 0 00 1 000 A 458 JMP DM60 0 .-, ..;. 00458 
000611 000632 R 
0006 1 2 006010 A 4 59 DMHI LDAI HIST HI S T R OU TJ~E 03 0('459 
0006 1 3 00 1 050 R 
Ll0061 4 00100 0 A 4 60 J MP ;'JM60 (I ;,:: 00460 
000615 000632 R 
000616 00601 : A 4 6 1 D~lAP LDA I f;F' ND APtlD ROUT I "'E 0 ·':1 •-' 00461 
0006 1 7 000713 R 
•"!0 0620 00100 0 A 4 62 J MP D~l6 0 .... ,., 

V.j 00 4 62 
c::: o621 000 6 32 .) 

'" 0006 2::! 0060 1 0 A 463 DMLl L DAI L l:BR LIB R ROUT I :-IE E 0 II ·:0 . ~ - ...., 30<.63 
GC0623 001360 R 
--. ... n&-'.)4 
vvvv - 001000 A 464 JM P DM60 E. 2u ..:: 00461't 
000625 0 00532 R 
000626 00 601 .:: A 4 6 5 D l'fB A LDA I 'EAS E T BA SE ROUTI NE E .>fl ') • L l • .. .' 0(1~6~:; 

""0"'::>7 .... v · e .... . 001244 R 
nr1n6" 0 .... v"" - OOlCO t: A 46E. J 11 P DME.O C"' -:> (' --=· 1 .. .- I .. '.1 ... 0(1466 
.... nt""'r""\~ 
VU\.fO~.L f'lnoc3? vu ._, '- ~ 
000632 00 6 0!..)7 A 41>7 Dt-:60 STA £ Dt1P5 0 SE:T E ~< IT A r:'OR (:" ~· 00467 
. ., .... :16 '7'? .J ... f ..., .,J OOOSt;E • R 
00063 4 001000 A 468 J~1P :JM r:: or n ? 00468 -· ~ 
': L'0635 000522 0 

" 
00~ 636 R 469 DER EQU • . E -=-o" . ..... .... . 00469 

Ot:\0636 00200:) ::l 4 70 !)~O R ..... CAL L R E CO V,NUC10 , NU C14,4 E '"' 3 • '-'I.' ... ·o o •t 7 o 
coo.;37 00032·:. "' ,., 
000640 000001) ..... 

"' nno54 1 . . ·.. . .. oonn-:-..., ..., '-.• ..., ..;. R 
U0 0642 000004 A 
C006 43 00200C A 4 7 1 DMt. CA LL RE CO V,DMP05,DI'IP1 2 •5 E .•. (· ·:-• c. ..... :j'j471 
C::l0 644 000325 R 
000645 OC037'3 R 
COC6 46 00042) R 
:oos 4 7 000005 A 
0006!50 002000 A 472 DND CA L L RECOV,DI'IPO~•DMP1 2,1 E ~'0'"' . ~.. ..;. 00 47;::! 
(1()06 ~1 000 32€. R 

1'1065'"" ... ' • .:. 00037 3 R 
000653 000420 R 
0006 ~4 000001 " ,. 

':'0065 ~ 00 20 0G A 473 DMERR c ~ ! .. l ~ E C OV ,DMP 05 ,DMP12,2 ..- ... ~o""' t.. .. c. .... 00473 
0::06 56 000 3 26 R 
(';)0657 000 37 3 :~ 
,)00660 000420 R 
(;(1066 1 000002 ~ 

4 74 DIDCi D C~ 40 ,I HBUF 0 .-, .;. 00 4/4 
000 66 2 0000 5 0 A 
000663 0 0476 :5 "' ·~ " •, 

0006 64 000000 A 
4 7~ DODCB !lCB 12 ,HUM S G o~ -· 00475 

:00665 000(114 A 
000666 00457 S ~ 
000667 00000(' A 

ERDCB DCB 0 ' 0 
• li .- t) ') r.: 7 -~ 4 76 J .:: .. ~ ·J 

:) 00670 occooo A 
00067 1 OOCiJO G A 
n nof.. "2 •,. ""' 'J I 

nonr.on •• ' v .... v A 
477 PRIJCB DCE 3 , PR t1 SG '' ·":· v .., 0047;' 

0')0673 0001)0.3 A • 

(;"l0 674 004613 P. 
0006 75 00!)000 A 

478 DtDC B DCB S,IlC KSG 13 8 0 ... "" ...., .~ 
U "'tt"O 

0006 76 OO'•O•'· · A V' 4 "-' 

1)001)77 [J (! 1744 R 

. . 



E.2 VORT EX LIS TING PAT CH PROGRAM PAGE 9 LI STING PAGE ( 

':1o o7oo OO'Oooo n 
aoo7o l 
0 0 0702 
~n "" -"'-. 
1J "' '-' ,. \J ..:i. 

0 00704 
() 00?05 
~:~ 0706 
~. (I 0 i' 0 7 
f• !1n?1n 
... · ~v'~'J 

.. , •' l' .,. • 1 ••• •J 0 , ~ 

'' "0 7 1? t...• ..J , L... 

•) "I Q'?<") •\. t 4~ 

.J 00? 14 
·~oo7 l:i 
0007 1E. 
GJ0717 
!"'0 0720 
ooo12 1 

0007 22 
000723 
. • 'l ( · .,. ? 4 .. _...,, ._ 
·J 0 072 :0 
n f'l !l ., .., , 
u ,., ... i c. t:,. 

1)00727 
C'007 30 

~ 007' 31 
" ')n -.-.-. ... '.} t. ..) c 
0 0073 3 
;J 007 34 
a n0 73~ 

,, ') 0 '? ?'? ,_ . 1 • ,. o.J r 

000170 A 
C U522~ R 
000 70 €. ;::; 
000000 A 
000000 A 
000 000 A 
000 000 A 
15032 <l A 
141710 A 
1 44 71:i A 

000?13 R 

006 505 A 
000 557 E 
1.0000 0 A 
0 0 3 152 A 
00070 1 R 
OOCOOO A 
000000 A 

006:00 ~ A 
000 541 E 
000 71 3 R 
000636 R 
00063E, 1\' 
00063E. R. 
000722 R 

006~C~ A 
0007 14 E 
100000 A 
0001~2 A 
000701 R 
000000 A 
L1 0(1(100 1~ 

r:: o0 740 006505 A 
·no 7 "'1 '- , ..,. 

··no 74" •J .... ; .:: 

LlU 0743 
C00 744 
"1)0 ... "' "" --· ~· .... ....J 

lj 0 0 7 4 6 
GOC74 7 
(' 007 50 
'"0 """ ' .. ..J i' ...; l. 

. ,,, r. -, c:.-;.~ 
• .. •v!jt _.._ 

''J ,., • 1 C' "' • o,j , ...... <..J 

000 754 
CCD i'55 
~· oo;'5 6 noo ;o c:-:-.... " ...,. " 
_. ~ 0 7 6 G 
:~:::07 6 1 
.J007 E.2 

000 72 3 E 
000731 R 
00063 ::, R 
0006 36 R 
C00 6 3S :;: 
n on'?dQ .... -•t ""'T R 
nn ·o·..., .... 
'ol \,l b .i ~· ,.., 

005225 R 
120422 A 
00 1016 A 
000 3 4 2 
006 030 A 
005225. R 
005001 A 
006 C37 
00 "' 4..., .... .;. r· ...) 

A 
R 
A ('(1 100 0 

00 100 6 f.~ 
f·:)07 6:=: 00 500 1 A 
000764 00 605? A 
'' ,· , ,.. ? c: C"' •"' ~"1 '~A .., ·: • 9 , •tr ,. ,_. _. \1\o...., ~( ... , •• 

:J tl 0 7 66 noo -,-· • ., ~" '=· ,.J' 
.- ,.. I*; ..., ""!t n 
... , ._. .... i l ..... 

1' ' •:) "" .. 7• . • v· l t! 

0 007 72 
00')77 3 
0~07 74 

n ,, 0 ...... ., 
.. ·-· I' ' ·-' 

0 0 0776 
U0 0 7 77 
(:iJ 10iJO 
. ·. .... 1 .-. f", • 
1J: VV J. 

"'(l' !r""J:' "'' \.i C,.l ._1 1,.1 ·-· 1'1 

t- 0073 2 E 
lo('''C " "' .•·.~ •• H 

0001~2 ;.: 
')0(1 701 
cocoon 
000 000 

006505 
0007 4 1 
000 766 

R 
(' 
-' 
A 

A 
E 

fl)' '"' <: D .,1 1,1 b -:> •J I"' 

1)(; (;6 :36 l ... .. 
' ' 

473 IMFCB FCB 120, IMBUF"t 1, ° F ', ' PT ', •cH', • IM' 

• 

4 80 EJEC 
431 Y.Y.Y.····Y.~~-·-···~·······~~·······~················w.··~···~~·····~~-482 * 
483 lF. 
484 l'-
48~ • 
486 l!! 
48 7 
4 88 
489 
490 
4 n • * =' J,. ...... 

49 2 * 
49 3 !t' 
""'9 ... ~ ... 
4 95 
4 96 
4 97 J« 

•' 
SUER OUTI I'!E - -APF1D < APPEND P{iTCH lM~GE TO FILE P iCHii'l) 

PURP OSE-- TO AP P END A FAT CH 
IMA GE I N TH E FILE 

IMA GE TO 
P T CHI ~1 . 

THE E~<I ST IN G P::lTCH 

APND SEAR CHES PT CHI M FOR THE PAT CH IMAGE TERMINA TOR CMINUS 1) 
AN D WHEN FOU ND SETS POINTE R TO l' HAT ENTRY AND EHTE RS ROUTINE 
D U t1 P • 

DOE S NOT PERFORM ANY PATCHING 

IF THE PATCH FI LE DOES NOT BEGIN NITH A 
- 2 THEN THE FILE I S ASSUMED TO BE EMPTY 
O~ER A T ION !S ASSUMED 

ST ORE 
AND A 

ADD R OF' 
Nt:.W DU~1P 

4 98 ~l'-~····~~~~····~~·~~·····l'-~-~-·~···············~-!t'~····* ~ ~ ~·~··~·~ SOD APND EQU • 
501 APN02 OPEN IMFCB,FL , o,o 

'302 

~ 0 3 APN03 

~04 

506 
507 

50S 

509 
51 0 

:; 1 1 

512 APNO S 
... 1 '• .... .:,, 

514 AF'N10 

S TAT 

LDAE 

f!DD 
~lANZ 

TZA 
~TAE 

JI'!P 

TZA 
ST AF.: 

IM.BU F 

TWO 
:'Ui'l P 

rr~Bur 

IMCN T 

IM CNT 

~ . 

T M ,. -. n ,.. L n 0 , rl. s;· t r 1·.· • 

OPEN AND RF. ',JltlD PTCHIM 

IN PUT IMAGE RECORD 

FP ST STORE q nDR 

IF NOT =-2, THEN FILE IS E~ PTY 

CLF AR ENTR Y C[UN D 

F OUND S TART , SEARCH FOR ENt UF I 11AGE 

CLZAP ENTR Y COUNT 

INP l! T 111AGE R~CORD 

51 !'5 STAT APNlO,DERR,DERR,D ERR ,• 

·---·--·- - ·- "0 0 . ... ·-·--OAO --- -- · - 0 ... ·- ... -. . ... -- . --- .... --~ - ... -... --· ------ -·····- .. 

4 53 ) 

03 00480 
03 00481 
0 3 
0 ~! 
(1 3 
n '• . .:• 

t' . ·:· ..... . .. 
1... "' • 
J ~ . ., :. 
VoJ 

.-. J .. • ,_, 
''J .• , 
I .;. 

.... :-
'' ' 

E -. ... ') 
• .:: 1, ·-· 

E ·::0 u ·:. . .._ .... 
E .-. ·, ..... 

• ·:. 1, • • j 

0048 ::~ 
Oo <o •;. 'Y \.1 .. , 

0 04 8 4 

0 .-. r ! t:• '"':• 
._. "'T v '•' 

t)0 4 8'=J 
00 4 90 
,., ... ""' ·"' l '·' ·~· ~ =' . 
1·, ; , 4 c. , .. , 
.I .... J \,, 

( . .. , •• 0:. . , 
ll •• ..... ./ .• • 

C .-, .~ ·~ .::: '· ..,. . . 
0~495 
0049 6 

, , ... , f' " ,. q .,. 
1 .. · -~ w ,_, t •• • 

.-. .., u· - "' ~-, -V ....J :) ._t~ ll 
,.. .... • •• ,·. t:' ,. •• 
;; ..:· v .J -· ,.1 J. 

.-, .-. 
v.;, 

. .. 

O,·c: u· 2 u ·~· 

....... ~ ... ... ,.. .... 

E .• , J '· o n .,. c 4 • ;-_ • . . :. • . .J I 

E =· ... ? 
• L. ·.; ... 

E. .., ·. ? 
• ~-: .; •J - .. . .. L _.• , , .. • 

~ • l.. ·- · · - · 

E -:, . •. ·~ . ·. -· 

E ., . 71 
" ·= .... • • 

t.. . ..... 

.... . -. -'- . . . . . ' 

C' !) C' !) ·~ : ._ .. ; . . _. 
'),:,_ .) ' ···-·lt-; '"' "-' .. 
'J- ,, ::. fl 7 . ... . ._, -· , 

[., (15 0 ':'1 
""' . - . . t ' u ":; J •• 

•':• ',• f · ··. r; • . . .......... _: ; .· 

E . .... '' l·.c-· 
.. ' • ; • -~ ._, _, ._I l . • 

'. , i • .•• e 1 (' . . ..... ·-· '·" ._ ; .. 
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E.2 VORTEX L IS TIHG PATCH PRDGRRH PAGE 10 LI STING PA GE < 

001002 000636 R 
30 1 003 00077:5 R 
.0 a 1 o o 4 006030 A 
0 ~t005 00 '5 22.5 R 
0 010 06 01:5000 A 
0 0 1 00 7 00 5111 A 
00 1 010 00 101 0 A 
"" 1 " 1 1 .J u u 0 01030 R 
0 01012 0 .060 1 7 A 
001013 00347:3 . R 
001014 1 20464 A 
00 1 0 1:5 0060 :5 7 A 
00 1 016 00 3473 R 
OC 1 0 17 00 6 1 4 b :~ 

·~') 102 0 000173 A 
:10 1 0 21 00 101 0 A 
001022 00076 3 R 
C0 1023 00:5 14<4 A 
0010 24 0 0514 4 A 
00 1 02 ~ 003 14.4 A 
:J O 102 6 00 1000 A 
00 1 0 27 00 1006 R 

C0 1 03C R 

00 1030 006 '505 A 
001(131 0007 67 E 
00 1032 1 00000 A 
001033 0 121.52 A 
00103 4 000701 R 
00 10 35 0000 0 0 A 
00 10 36 00 000 0 A 

•) 01037 00 6505 A 
OC 1 0 4 1) 0007 76 r:: 
.-. ,, i .... 4 • 
1JI .. f V J. ;),0 l (; 3 0 ,., 

" 0(110 4 2 000636 r< 
:)0104::: 000€.3 ;£. R 
'30 1 0 44 00 0636 R 
CO!Oci·::' 00 103 7 R 
') 0 1 046 00 100 0 A 
0 01047 000373 R 

• 

0 0 10:50 R 

00 1 0:50 fJ06:50'5 A 
00 10:51 001031 E: 
0010 :52 1 00000 A 
0010 ~ 3 00 31~2 A 
':1 8 1 054 000 70! R 
-:! 0 10:55 000000 A 
:.)0 10:56 000000 A 

80 10:5 ? 006 :50~ A 
O!J l 060 00 104 0 E 
'i0 1 0 61 00105 0 R 
-:; ')·1 062 001231 R 
~ 61063 :} 01231 R 
::: C!l064 00 1231 R 
!)01065 001057 R 

30 1066 006 50 5 A 
00106;' 00 105 1 F. 
:~ !) 1070 . 10000 0 A 
00 1071 0 00 1 52 A 
C01072 000701 R 
~ 01073 0 00 0 00 A 
C0 1074 0000 00 A 

t 0 1 07 5 00650~ A 
C'J 1076 001060 !:" ... 
~ 01077 00 1 066 R 
001 100 0:01231 R 
()!) 1101 0 0123 ) R 
00 11 02 00 1231 R· 
1)·0 i 1 0 3 0 01 075 R 
0 01104 0 0601 7 A 
D0 1105 00 522 5 ~ 
00 1106 12042 2 A 
001107 001016 P. 

'• 

516 LDXI . 
517 APN20 ·L DA 
:518 IAR 
519 JAZ 

5~0 LDA £ 

521 ~ DD 
:522 STA E 

:523 SUB I 

~24 JAZ 

:525 IX R 
:526 IXR 
527 IXR 
528 JM P · 

• 
529 API130 EQ U 
:5 30 SREC 

~ 3 1 STA T 

532 J 1·1 p 

.. E JE C 

IMBUF 

0 • 1 

API130 

IM CNT 

THR C:: E 
I Mr.- NT . 

• • . • 
123 

. 
~ PN 0 :5 

APN2 .0 

DMP05 

PATCH ADDRE SS 

It END Cr PATCH IMAGE 

LJPDATE ENTRY COLINT 

H" END Dr RECORD 

CHE CK HEXT ENT~Y 

POSITION BA CK TC RECORD INPUT 

• 

. 
• 

~-~ ······ ~ ·······~!11·············!1!····~··~·!11···· ... ~ ...... ~~··········· 
'!i 3 3 
534 
'535 • 
536 IF. 

:537 " 
538 !II 
5 39 ll! 
540 !I! 
5 4 1 • 
542 !I! 
543 • 
544 !I! 
5 45 !II 
546 • 

. 
SUBRDUTI NE --HIST CLIST PATC H HI ST !JRY) 

PU~POS£--TC Ll.ST J'H£ PATCH ~: ISTDI" Y FROM FIL E PTC HH1 

HI ST READ S REC ORDS FROM FILE PT C :~ I M AND OUTP UT S TO ~ 0 
T H R E £ I T E t1 R E C 0 R D S IN TH E SAME r·1 P:l! ~ E R AS :;:, ·r C H • 
IF THE PATCH FILE DOES NOT BEGI N WI TH A s ·r oR E AD DR OF 
-2 THEN fHE FILE I S ASS UM ED EMPT Y nriD NC H ISTORY IS GIVE N 

HlST DOE S NCT PERFORM AN Y P~ TCHI HG 

~47 ~·······~·~····~~ ~······~······~·~~····· ~ ·~-~~~~~ ~~ ·····*'~····-~··· 549 HIST EQ U !I! 

5~0 HilO OP£N I MFCB,rL,O•O OPE N ~ND REW I ND IMAGE F I LE 

551 !' TAT 

552 HI12 

553 STAT 

• 
• 

• 

554 r iR ST STORE ADDR 
• 

5~5 
• 556 

~DA£ 

AD II 
JANZ 

IMB UF 

TJ.IO 
HI 50 If Ntl T =-2, ~~S UME r iL E I S EMPTY . 

' 

• 

454 ) 

03 00516 

03 0051;-
£. 2 J3 0051!3 
E. 20 3 00519 

E. 203 0052 0 

E ""'"' • r: J .::> 00521 
E " a -:. - ~ \ -..1 00522 

03 00523 

03 00524 

03 00525 
03 00526 
03 005 2/ 
03 00 5 28 

03 00529 
03 0 0 53 Ct 

03 005 31 

:) .-. . v 0053C· 

03 0 05 32 
0 -"':• . . .._ . 0 0 5 :14 
. ' " l · ...... 00535 
!J3 no 53(, 
f't ·-=· -· ..... 00537 
.... : ~ 00"' .... " . . ... ) .. :-o -~ 

03 0053 9 .... ... , 
~· ..;, 0054:-1 
.)2 00~ 41 

Et 2 ')3 IJC54? 
E. ~ :; -=· .... ~· <;0543 

:j -:> ... 00544 
" 00543 " . . -

' .I "':• . ~· 00546 , .... 0054? . ' . ~ 
0 -, .::- I) (I 5 ··~ •:J 

"" · .. · ..., OO"i'"(l ·- ... ,_J 

E ':) .. ? " u· .,. .- ' . ~ tj._, I I ) .,'),. 

E .-. ~ ~. 0 (I .,. .,. '> 
• ·::. • J ..;. - ..... ._, c. 

E .-. ,., ,., 0 (I "' c:.: • ., 
• .:. ~· ~· . ~ '-.,1 ·-· 

E ·" O'' ... • c. ..;. . 

E -·o .... • ~= ~ .;, 
c- ·=· .... 3 .... . ·- v 

C:O:J54 

" c·s·- .,. 'J I . .:J ,_, 
00 -·r., 

~ . ) t;. 

. . 



.. 
• 

. 
• 

' ... ' . 

• 

E. 2 VORTEX L I STING 

'J 01 110 
8 0 1 1 1 1 
0 0 111 2 
;) 0 1 1 1 3 
''" 1114 ·~· I ) .6. '+ 
" u-, " " ..... .l .i. 

. .. 
... ~· 

·~·1 1 '.· 1~ .._,v .a. 0 

<.. U 1 11 7 
001 :i2 0 
!J 0 1121 
001 1 22 
C!) 1 1 ':'":' 

J.L. 'oJ 

''0 '1 ""4 • • L ._ 

00 11 2 ~ 
nn ,, ~~ .... .... , ... ._ ..... 
00 11 2 7 
0 o. 1 l 3 0 
·~ o· 1 .... ~ .... 
o a. 1 
0 0 l 
') c 1 
...... ''"' <I ..1 .... .i. 
" .~, -: 
• • • 

.... 1 
l .; .... ......... 
~.. ~.:. 

1 2 3 
1 3 4 

·' 1"1 4 4-'? 
.. ... J,. ..:.. "' 

0 0 114 0 
00 11·11 
.J:) 1 142 
00 1143 
001 1 4 4 
')0 114 5 
··· J' l'4~ . ... ,_, 

00 114 7 
00 1 1 5 0 
'•01 151 
0011:::.2 
(101 1!58 
00 1154 
1.1 !) 1 1 5 !5 
001156 
(:() 1157 
,: 01160 
10 1161 
::::0 1 1 62 
0 0 1 16 3 
(.') 1 164 
c !:1 165 
0 0 1!.66 
001167 
00 1170 
(! 0 117 1 

" 1 ' - ... "''"' ... rc. 
00:.1 1 73 
01)117 4 

00~ 175 

00 11 76 
(' " 1'7 ' ' . I .... .6. I ,. 

C01 2 00 
00 1201 
l'0 12 02 
"" ''='0 '=' l ,,J> ,l,.t... ~ 

00 12 20 
0 10464 
G060 57 
0 0 ':' ·1 7 ':> .... ~, -
00 1 000 
00 11 3 7 

00 6!50 5 
00 101> 7 
10000 0 
0001~ 2 
0 0 0 7 0 1 
0 000 00 
00000 0 

005~0~ 
0 01 076 
00111 6 
001231 
00 1 2 31 
0 012 3 1 
'J n ~ t ~c; ..., .., ... .__ 
00 5 0 01 
'"' "~""'.,. .... .. : ... , u v ..; ,· 
0 n ":) ·'' 7 .., y ...,.,., -
:J0 1 t3;' 
C0 60 10 
00 5 225 
00€.12 7 
0 0347 3 
00 5 012 
1.)1 6 000 
0 05 1 11 
0 01010 
00 122 0 
.::o 5 3 1 1 
0 54 064 
0 160 01 
G ~4 06 3 
0 16002 
0 54062 
0 24 05 7 
0060~0 
00 45 7 (. 
0020 0 0 
1) 0413 2 
0060 3 0 
00 460 2 
0 24051 
0 02000 
00 4 132 
0060 30 
00460 6 
v 24 0 4!5 
0020 CO 
(10 41 32 

0 06:50:5 
001 1 17 
1000 00 
0 1 04C :::'i 
" 00"' """" v v co .... ~ 

00 0 000 
co co co 

R 
A 
A 
R 
A 
R 

A 
I:' •• 
A 
A 

••• ~ , . 
~ 

R 
R 
"' r:. 

... 
H 

"' ' .. 
A 
R 
A 
~· 

A 
A 
A 
~· 
" 
A 
(~ 

A 
A 
A 
A 
A 
A 
R 
A 
R 
~l 
R 
A 
A 
R 
A 
R 
A 
A 
R 

A 
E 

"' ... 

O(J l <>n4 0 0"'0 ' "' ' ' ~,_.., . •J"" J. t n 
.... .... ~ -0. 

.1 u .1 r~ ,_1 

001 206 
03 1 2 07 
0 01 21 0 
~1 01 211 
no 1":'1':1 II.' ... .._ . ~..._ 

' ''' 1 ~ ...... 
· ' " C. .L~ 
C0 1214 
.·1 l'l 1 ·=· 1 .., II. '- ... ! 

111)12 16 
••••. , • '=' • _, 

.... J.. ._ ... .. 

''"' '"' 1 "=" ·:'I ~ • ,., , L.&...IJ 

.... .... 1 -=- ~· 1 
•• ... l- '-

f• .·, 4 .:, ·=· ·~ 
·' •'· '- '- "-

:·· tl •. c:· 2 3 
::Q 1 224 
001 22 5 
(.: ') 1226 
ti ''ll O <> ? ... ,. '- .._ , 
001? 3 0 
(!0123 1 
:. J 1 ·:· .-, -::> ·-· ... '- .;. ... 
0 012:=: 3 
001234 
00 1235 
00 12 3 6 
001237 

.~ , ..... 4 ~ -
Ul..l.;, l .j 

0 0€. 1 4 0 
000 1 65 
0110 1 0 
0 0111 6 
0 0612 0 
C00 17 0 
C0 6 0 5 7 
(l i l3"4 " "• .... , ...... 

'
1 0100 0 
() 011 3 / 

oo 6so ·.:; 
•' Oi1"? o': -..1 ... ~ t ..... 

' t"••'• t''0 1' 4 • •• • • •• 

0 104 14 
00 1241 
uooo o::: 
0 000 00 
0 010 00 
OO(I (rCO 
C02 00 C 
·c · -:>2 IJ I I) .;, b 
(1 (I (I (I ij i) 

0 0000 0 
0 0 000<-
0 0 000(' 
0000 0 0 

A 

q , .. ,_ 
,: I 

"' A 
R 
~l 
·~ 
A 
R 
A 

' H 

A 
A 

557 
::5 5 8 

:560 HI15 

~61 

5 67 
5€. 8 
5E· 9 
5 ? 0 

5 71 
5 72 
573 
~7-4 
575 
576 
5 7 7 
5 78 

579 

~ 80 

!581 
5 82 

5 83 

5 84 
5 8 5 

58 6 

!5 8 8 

~ 89 

5 90 

591 

593 

C' "' , . 
J ;;o ;.) 

596 

HI25 

HI 50 

HER 

H II:LI< 

·- ···--~k ·-·- .. ·- - . . ·- .. 

L'OA 
~ TAE 

JM P 

RE AD 

!TAT 

£ QU 
t. D A I 

ADDE 

DAR 
S T A 
I. D A 
S l' A 
Lil A 
S TA 
L D F: 
LD XI 

C l'l L L 

LDXI 

LDB 
C~L L 

LilXI 

Lli B 
CAL L 

W1:11T E 

LDAE 

' ' II'~:' I .,.w ~ 

ADDI 

S TA£ 

WRI TE 

. lt·1F' 

~AL L 

DAT A 

PAT CH 

THRE E 
I M:N T 

l MC tlT 

:.: 
! MBUF" 

l 11CNT 

0 .-. 
!' ..:. 

H 15CI 

HI BL K 
1 s 2 
H J..BLK +l 

H I~ I_ K +2 
H I :SLK 
N Ur1 S G 

B! ? DC 

l'tUMSG+ 4 

HI P. LK+l 
F I ~~ 0 C 

NUMSG+S 

:·{ I B L K + 2 
BI2 0C 

[l[]DCB , LOI 0' 1 

I M:: tiT 

l 1 ? . ,• 
I J ._ I ':' 

•• .1 1 -· 

• ,_ .. f' 
A l - •} 

' ! ' ""' r ... c .J 

1-• I T• .- . B . ,., . .., ' DO, 0 , 1 

. ..... ~ ~ .. ·~-- ---··· . ·---- ... .. ... 

PRO GR f.tM PAG E 1 1 

F OR :S ECOND Et!TR 't 1N 

lNP UT IM AGE RECORD 

ZE I~ 0 IMA GE P 0 I tHE R 

CU RR E~T BUFfER POINT t R 

If" E N~ OF H1 s·ro RY 

ORI G CONTEIH $ 

N E. J,J C 0 N T E. M T S 

CO NVE RT TO ASC II 

DRIG CONTENT S 
CON VERT TO :~·~C I1 

N £:1.1 1.; otH E N T S 
CO :t·¥:::x T TO :4SC II 

DU TF•\I T ~· (<" <",•r: c-'.J • , , .) . : l -' .. 

IF E ~· ; ~ J.; 

CO :H I NUE 

:<EC ORD 

H ·; ::: T ··t <'• " .. .. L.,.-.. r 

LI ST itiG PA GE ( 

IN AGE 

• • 

4 5 0.:: •• , 

-' " 

t. • 
E. 

,... 
0::. • 

E. 

E. 

~ 

• -. 
E. 
,... 
0::. • 

I=' ·-· . 

1:' 
' "' . 

·~:· f •, ·':· •• -..1 ·..J 

• -. r·~ L.' r: ":' •'; 
w ·-· .... • .._; I' • ••• 

.. ,. .. , .. ·;. . ...;. 

:· :·· ... ... ... :· 

:) .":. 
r , , '; ~. ··: \, :.· 

" (• ~. c. J .:.· 

;) :3 
" • ,., 
J .:. 

... ""' •,) . ' . 
.·1 ., 
< .., 

03 

f't :· . . ... 
••• ·:0 . ~· 

n~ . ... 
., 

I+ .. ; . .. 
') .:: 

.~ 0 "" E. , <~.1 • · ' ' • 

C o•l ~: L"': •:.• 
.... ·-. r; ... _ 

,., ') 0:: 6 -. ·-· ' .... ..:. 

r. ,-, t;" ,.. ,. 
Vl.• •..J •'"• 'Y 

0 • ~ c 
.. tl :• C• • ' 

.· t.c· · · 
.) •.• .,r 1_•, . ... 

• • • r::' ..... , IJ ;J .) :;:. .' 
.·, ,- , ~ L , .... 
'J.•-..JO·. 

flf1c· ,.;. ·: . " . .) . 
.-, 'I r:-,· ? ,·, 
u • .. ·- •'· ' 

..., (l ., . .., I 
J) ,_1 , .. 

O J, t: ~~ .• 
""' ..J • • .. 

r. fl 5 . ., ...... u .. . ;' ~· 

') ( I , . .., .. 
I _ , ._1( 't 

0 05 ?~; 

00516 
0 

. .,. ,,~ 

IJ .._1 ... ... 

0 .. , r:: . , , , 
, .,,1 / • ... • 

( , ( J c:- :., r~ . . ,_. . .. 

, .. , fo c.J- i-, ,~1 ..... . • . . ... 
005 L:i 
,., II 5 '-' ':. 
·J .. ~· · 

l/• (I rz· 0 ~. 
• •,) \ .f .._.:, 

: ·:: r· ( ; ··~ ~· •· 

'• "':" f"'f· ~-~-· •.· .. · ·-· ·- •• • _,t 

.,, ... .., ,_ ., 

·' J ... 

.-, 
:· 

... ·~· . · 

t· .· 

.-, .-; . . ~· 

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

- - .. -• • • f . ... ' • ' 
'· ·~· •,) ~·" 1.· 

-. .o. r • ·~ • 
·~' : . : ; . 
.~ . .... t.; "' · ~. 
• ' 1, . .... ·' . : • 

. . . . .. 
:.: :..: • •• '? :; 

E 7· . -· 



, 
' 

.... 
,, t' 

• 
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E.2 VDRTE~ LISTING P~HCH PROGRAM PAGE 12 LI ST IHG PAGE < 456 ) 

001240 000000 A 

00 1241 000011 A 
00 1242 004754 R 
0 0 1243 00000.0 A 

~97 HIDCB DCB 9•Hli'ISG 0 2 00597 

:598 E.JEC E.2 03 00598 
~99 .......... ~·······~~·······························*····~*·······~···· · 03 0 059 9 600 • E.2 03 00 6 00 
601 • SUBROUTINE--BASEl CSET BA SE ADDRE S S) E. 203 00 601 
602 • E.20 3 00602 
603 • PUR POSE- -TO SET CR DISPLA Y THE CU RRENT BA S E ADDR E.20 3 00603 
604 ~ E.203 0 060 4 
60~ • TO SET THE BASE ~DDRESS THE DESI RED VALUE <OCTAL) I~ E~TERED £.2 03 00 6 0 5 
606 • ~FTER THE P T•• PROMPT IS GIVEN BY THE EASE DIRECTI VE. E. 203 00 6 06 
60 7 • TO DIS~ L A Y THE CURRENT BA SE ADDRESS AN = S I GH IS Eti TERED E.2 03 00 6 07 
608 ~ AS THE ~ESPCNSE TO THE P T•• PROMPT E. 20 3 0 0608 
609 • E. 2 0 3 00609 
610 lP. I~HEI'tEYER AN ASTERISK IS USED IH A PATCH t!P.r.:CTIVE TliE £.2 0 3 OOE,10 
611 • ASTERISK ~ILL RETURN THE CURRENT BASE VALUE. E. 203 00611 
612 • E. 203 00612 
613 w.••····~··~··~·· .. ~···~·~·········*~~-~·*·~······· .. ········~·-··lP.lP.~··· 03 00613 001244 R 61:5 JASET EQU • E.2 0 3 00 6 15 
616 BASO~ WRITE PRDCB,DO,O•l OUTPUT PROMPT E.2 03 006 1 6 

001244 006~0!5 A 
OJ 124!5 001221 E 
~; .11246 100000 A 
001247 010414 A 
00 '12:50 000673 R 
00 12:S1 000000 A 
0 012~!:' 000000 A 

I'J01 2'3 006,0:5 A 
0012:S4 00124~ r. 
0012:5:5 100000 A 
001 2!56 010013 A 
001 2:57 0006 62 R 
0 012 60 COOOOO A 
not261 oo oooo A 

00 1262 
001 263 
00 1264 
(10 1265 
c·0 126G 
(1:) 1267 
0 0 1270 
00127 1 
·,;•) 1272 
:J 0 1273 
·:: •) 1274 
00 1 2 75 
0 01276 
fl 01277 
0 01300 
00130 1 
0 01302 
O:.J l303 
80 1304 
" O"""'nC" '-' .L .;) u ._, 

001306 
:) 01307 
::' 0 1310 
')0 1311 
00 131 2 
Ou 1313 
0 0!314 
G0 131~ 
0 01316 
U' Q1?17 . ...., ... , 
OC1 3C O 
C\ 0 13~1 

00 1?~? ... ....,. '- '-

0 01323 
O ''l~~A v .J .:. , ... 

··· o1.,"='C' u _,_._j 

0 01326 

001327 
001330 
f.' 0 !33 1 
001332 
00 1333 
00 1 3 34 
0 01335 
("0 1336 
00 1337 

006!50~ A 
001·126 e: 
001 2~3 R 
00 1352 R 
001352 R 
0013 52 R 
001262 R 
006017' A 
00476~ R 
00435 0 A 
0 06130 s 
00027 ::> A 
001010 A 
00!321 R 
00•; 010 A 
004765 R 
005211 A 
006057 A 
0 04172 R 
00 20 00 A 
003713 R 
001315 R 
001315 R 
001 3 52 R 
0 5404 ·~ A 
0010 0 0 A 
OOOOOC R 
00:'3001 A 
0:54040 A 
00!000 A 
00 00 00 R 
0 24 0 3 5 A 
006030 A 
0013 4 7 R 
0 05244 A 
0 02000 A 
0 04132 R 

0 06505 A 
001254 E 
100000 A 
010 414 A 
0013-H' R 
000000 A 
OQOOOC t; 
0 01 00 0 A 
OO OO OC R 

00 1340 000007 A 
00134.1 001348 R 
00 1342 000000 A 

617 li~S10 

619 BA!1:5 

620 
621 

622 

623 

624 
625 

626 

627 

628 
629 
63 0 

631 :BAS2:5 
6 3 2 
.,~.., 

<> '"' ..... 

634 :BAS30 
635 

636 
637 

638 

E.39 

STAT 

LDAF.: 

LS:RA 
£R~I 

JA2 

LDAI 

C?A 
STAE 

CALL 

DATA 

DATA 
S TA 
' ....... .... tt r 

TZA 
STA 
J11 p 

LDB 
I. D >~I 

CALL 

I-IRIT E 

.JMP 

640 BSDCB I•:B 

'00 1343 120302 ~t 641 BSI'ISG DATA 
0013 44 140723 A 
00 1345 142640 A 

•• 

-:.> v . ~· . -
BRS30 

INilUF" 

~U FPT 

: ETCH 

JHtS2~• BA~2:5 

EA ER 
VASE 
;•JU c 1 0 

BASE 
NUC10 

RA~E 
'B$MSG +4 

J'< J2CC 

.B S DCB,DO,O,l 

tiUC 1 0 

7 ,B $ 1'1SG 

INPUT DIRECTIVE: 

If" DISPLAY REQU EST 

SET ~OR I. EFT BYTE 

FETCH BA Sr:: VA I. UE 

NU ~L fi ELD/~ND OF RECO RD 

INVAL t D ITEt-1 
S E T E A~ E V ~ i... !J E. 

CLEflR BASE 'v' ALUE 

CONVERT TIJ I1SC I I 

QUlPUT Mt. SS~GI:: 

• B~SE = xxxxxx• 

E.203 00617 

£.2 03 00618 

E. ~C-3 006 1 "3 

£.2 03 00 62 0 
E .... .. -. • t:: ;.) .;;. Oit.r - .t 

tJOC. l 

E ·::- fl 3 . ._ '· 

E ·=· ro .., • ~ u ..., 

[. 2 1) 3 00 6 2 4 
~ -::-"3 """~ • •• J 

[ . 203 

E •':'t (i ":• • c. .... ... , 
E ·:;, I' '> 

• 1.:- '.! .... 

E -:;, ,, ., 
- ~· . ... 

E - .. J" ..... \..• .... 
E .-, ,, ' • 

. ~ v . .:• 
r: -=· .~. ":: ._ • ._ • .J 

- ·';.· i• '=: ~- ,-~ .... 
I:' .- • •• , .... 
~ .. ~\. .. .j - ~ .... .... , c.. • ,:., ••. ..;, 
c- ·:· ! 1 .., -.. . .. .. ...., 

OC!E- 2 (. 

0 0 6 2? 

006 2 8 
0 fJ .:. 2 ·~ 
OD6.30 

l) i" • ..,1 . • Jf.:..~ 4. ,., .. , ..... ,... 
.... t,i t • .,j c. 
O rt.c ·-;.-:. ;,.. ,_, .._ ..... 
I"" '· '-~ U '-' r:' .;) "'. 
0 (I , ,...., t: 

..,, b .. j ~I 

E ,, ,.. ..... " 0 .• ..... ,.., .. c: lJ..:. .._. ;;:..;, o 

n r • ..... --..·U b.j ':J 

E. 2 (:3 0 0640 

E. 203 00 6 41 



£.2 ~O R T E X Ll STIHG PAT CH PRDGRAN PAGE 1 3 LI S TING PAGE < 4 5 ?\ 

C: Ol3 4 6 13664 0 A 
00 1 3 4 7 
00 1350 
0 0 1 3 51 
00 13 52 
00 13 53 
00 135 4 
0013 5 5 
0013 SE· 
... 0 ":) .,. -,) 1-· ~ / 

·~ 1 1 3 6 0 
001 3 6 1 
'=' :.l l 3 62 
:.) 0 1 3 6 3 
C\J :~ b 4 
;)0 1 :: .;~ 

001 366 

., .., , ~ 6 ... 
• •.• .. ... "J i 

1Q 1 '> '7 (1 ... ... .. ( 

,, 0 1 ":' .,. 1 
v .... , .. 

"' 0~""' ~ "=" • .. .... , L-

') 01 3 7 3 
·~01:~ 7 4 

00 1 ., ..... .... ,· ..; 

00 1 3 7E. 
0 0 1 ::.1 77 
C0 1 4 00 
00 1 401 
OOJ,-1. (12 
•) ') 1 , ·, 0 :;: 
··u·· · o4 · ' J, "-• 

0 0 1<.(1~ 
o ~• 1 :·. o6 

0 0 1 ·~ 0 7 
00 1 ~ 1 (! 

0 ;) 1 ·~ 1 1 
0 0 1 4 1 2 
" • 4 1 -1_, :_J ... :.:. 

::: 1) 1 4 1 4 
JO l ~l S 

OCf l <i- 1 6 
001•'· 1 ? 
(: •J 1 ' ' 20 
~ ... ,( .... ' 
•j , i ... .· c J 

O ll 1<~· 2 2 

00 14 2 3 
, .. "' ., .... _, .. 
I) U 4 t..;. C "•t' 

"n1 · .. - .. ..., 'J ... . c. ... 
00 1 4 26 
OC 1427 
00 1430 
_. ') ~431 

00 1 432 
0 ~ 1 4 33 
::'01 4 3 4 
~'.l :~- 3 ~ 
0 0 1 436 
,.. ,., 1 4 ":> ~-.. .., -· 
~!0 1440 
J 0 l4 41 
00 14 42 

I)C l4 4 3 
'J 01 4 4 4 
;) 01 4 4 5 
;) 01 4 4 6 
·1 0 '. 4 4 7 
001 4 5 0 

•)j 1 4 5 1 
~)u 1 ·1 !i 2 
1)0 14 5 :3 
00 1 <'· 5 4 
I) (11 .:: 5 5 
·· o· 1 c:; .: ...1 "r .... ~l 

00 1 4 5 7 

001 460 

1 ..:' .. - .... ,.. 
...,} ..... .:;, .,:, .... 

1 543 30 
1 5 43 3 0 
00200 0 
000 3 2 6 R 
0 012 4 4 R 
00 1 27 1 R 
C0 0002 A 
0 0 0 000 .:'1 

OC 136 C "' " 

0 06 ~ 0 :-i A 
001 ?. 3() E: 
1 000 0 0 A 
0 1 0 4 1 4 ~ 
0 0 -.,~ t:; ;) ._ .... -.... 
0 000 00 
O OO OD~ 

R 
..... ... 
A 

0 0 6 ~0 ::i (.l 

0 013 61 E 
10000 0 A 
0 1 001 3 A 
000 6 62 R 
ooo o ~ c A 
OO O CIO G A 
00137 6 R 
00 6 01 7 ~ 
00 4 7 6 S R 
0 043 S O A 
006 1 3C 
00 025 6 A 
00 1 0 1 0 A 
000042 R 
00 6 C; 1G (.l 
0 0 4 76 :5 R 
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00!5012 
005iJ01 
006 17 0 
0001.70 
00 :51 21 
0 0 ~ 1 1 1 
0 24 62~ 

006460 
""1'"'"'"' •.1 1. I / r;_ .:1 

124;:,76 
0 54 3 5 7 

A •• 
R 
A 

A 
A 
A 
q 
-. -< 
.--. 
" '-.... 
tj 

A 
R 
A 
A 

A 
R 
8 
A ,., 
A 
A 
A 
R 

.-. n 

A 
R 
,.... 
r• ,... 
~, 

A 
A 
~i 
A 
A 
R 
A 
A 

006505 A 
00 1 601 £ 
100 000 A 
0 10414 A 
Oo n p, ..,., ~. • -· ( ._ r:. 
OOG OOO A 
OO iJOOO A 

00 1735 006505 A 

7~~ 
7~1 
752 

... '"'4. ••• .:J 

..... ,.. 
t' ..J 0 

757 

/58 

759 

760 
761 
76 2 
7 "-':. 
' <> ..... 
764 
7o5 
766 
767 

?68 
7 6'3 

7 7 0 

771 
772 
7 73 
774 

77:5 

776 
"'7 '? 7 ' , ' 
778 
779 
., ,... 0 , 0 . 

781 

782 

783 

7 8::5 
786 

..,.s, / 

783 
789 
7 9 0 
7 91 

792 
793 
794 

796 
--9~ ,;' ,. 
.., ra s ,., 
... '=' ~· 

?99 
soo 
801 
802 

303 
804 
805 

1 

LI B23 

L IB2 4 

Lii22B 

LU22C 
LI'B22 

806 LIB2 5 

! f T 
GOT O 

I "' r:o ..,; ~ r' 

TIA TA 

C 0 ti T 
I r~ C R 
... ,, 
t " . 0 

CALL 

JS R 

f!ATA 

LDA 
STA 
II'IC R 
STA 
L DA 
:\'TA 
~ l)A 

"B T 

BT 
I ... A 
L..L) 

I• AT A 
L ilA 
C AL:_ 

J AZ 

ST A 
L D f: ........ , 
·~ ' t• 
'i P. D 
ST A 
JSR 

:::lAT ~ 

• n ,., ,_ 1.' ..., 
-:··- ... :· , H 

EGlll 
C c ! .. L 

i_ n A 
_: IJ E: 
AD D 
:~ D D 
-~r-· c~ ......... 

1 n r. 
~. ~J ,.., 

I y-. 'R ._ ., . 
FT 

A I:' DE 

TA B 
f~ A 

n • o • T 
! y l 

I . JJ E 
F.:T 

.. ... A 
~· 

• 

PAT CH 

VDR Tt X- 1 
1 
:1 DVE , X 

PRO GRAM PAGE 15 LIST I tiG PAGE < 

SKIP I f VOI?TEX 2 

MO VE L I FCE INFO TO REL O FCB 

3 •LI FCB+2•REFCB+ 2 

0 1 

LI B! O RE AD I N THE PSUED O TIDB 

MOV f t X MO VE FIRST 5 WORDS 0~ P T I D I: 

PTIDB+3 
.~ ... E. - :-. ~ .;., b ~ L 

u 1 
L ! B 99 
1 HREE 
LIB·~8 

PT <? T S 
R;~ :}+B O ,L IB2 2 A 

P ·; I DB 
RAO+B2 ,0'v'L ER 

TH~:E E 
0 1 006 
TI-l(] 
OV S: RCH 

CV L.ER 

L ~ B24+3 
L!FCE +3 
l. ~B99 
F 0 UP. 
• '!' 'O·~s •• • .u > 
'1 0 '·.1 ~~ , X 

I.I OVLY +4 
•,• I" r - Z 
...:> - · iJ ~ 
~ 

•lDCA L 

s [ () s z 
.. T.-· ·r~ . . ...... ~ 

R B 1 -:- B 0 , L ! B 2 2 B 

, "' , . >.J t .. [';', : j 11 

l " -,. : J 

"' ..... .. 
'-' .~ l 

cq:;r s 
F: P.::: + BO, L I B22C 

LO fH r~ DDULE ~; I ZE 
S' EG11EN T S: I :-::r 

WORD ST ~TUS 
S KI P I F ~·., T 

I '•:..J I Pi.: OCE SS !tfG OVER I. AV 

MO DULE STA1t~S WORD 
ER RO R I F N~ OVERLAYS 

I F iO R E GROU~lD TASK 

OV ERLAY DI RE;;T ORY POSI TION, BG 
SKIP NEXT I NST 
0 \o'Fr.":.. AY DI F.'E !. TOI':Y POSITION , FG 
SEARC~ ~0 OV~RLAY 

SET F~mi ADDt<' 

0 '·1 ... '=' ' •'•'( r . 1 ... "- • ..., ~~ EC rtJR NU~lBER 

S~VE S EGME~T $ !Z~ FD I NTE R 
MO VE ~VE RLA Y DIREC 'fORY IN FO 

~E ·r S E:G~~~ ! SIZE TO OVE RL.AY 

F• A c-· " h' , . , ~ I I 

FORr•l ORGT'I ~:DDR 

B+l ,.. , . ... 

IF 

A 

P ;;o,... ,- o:- ... <- I '·1 G o. U _,.C, ..!> ·~ lo 'J'..·' ER LAV 

SIZE 

IF NOT PR OC£ ~SI NG OVER LAY 

OV i:i~ ~ n y s ·r ~ RTING SEc·ro R 
M A ~~ ~ E C T DR iHJ ~- BE R F 0 R $ E G t1 <.. :'I T 
0 U 1 ? U T P R Di·~ r T 

IN PUT DI!<·EC:T I VE 

45 9> 

E ~ (• ? 
• · - • • •J 

E~ C03 
~. 

·') n "':• 
'- iJ .... 

E . '=" ' .. ":• ..... .. . . . 

!""' .... 0 ... 
'- . .... ... . .:. 
E . 
E. 
E . 

·:· ,., ") ... . .... 
-~ •"J ... . . :. . . ._. 
c :j .3 

:• r, ·':• 
...... l j .... 

E . 2 0 3 

E -. ,, ~. • c. .. ! ..;. 

r 
'"- • 
r 
~ . 

-i:.. t 

E. 
t... 
~-... . 
t. • 

L' ..... 
E. 
r. .... . 
C" ..... ... 
'"' . 
[. 

·: · 1.. :· 
L. ... ·-· 

2 0 ~: 
2 rj .,:: -.. ·, .~. ·=· \' .,:. 
.:· : . .-, 
'- I ' .,;o 

~-· 0 ;;: 
.-. f• .... 

~· 

.-. ·, .-. 

.:. 1J .;,. 

:::.· n ::: 

.-. (• ·: · 
' v ~ 

";"! •i ":• .._ •.J ..... 

208 
...... ·, .-. 
·: '.J ..:· 

·:-: , •• ·:1 
... 'J • 

: .... ) ... .. ... . 
C' "': . .. ·, 
.__ , .. .. . J 

E. -.. '· . 
E . 

.. ,·, -. ' ..:· . . ... · ... . ·-

. •) : · . -· 
~ ... ., ·- . . ... 

E. 

E. 

;'"J 1': ·-:· 
I • ' • · 

.. . .... -. ... ;. - ., ... ,. - . 
. r "!-- .. .. 

~ .. ,··· .• ._ . ·- . .• 

- -~ ;oo • • 
-~ . . •' 
r.· . • 
• . • 1::.' .! ~; ·-· . ( .,..., .... . .. .. - . .. 

•·. 
L... • '· ..: 
t.. • '.. • I - . . ........ 
.. -'· . 
c • • • 
.:. . 
-t_ t 

.:. . 
E . 

··- . 

··;, ·, --:. . . .. ~· 

... · ,.. :· 
I ' • ._, 

·:· . ":" 
• * " ' .... 

::• "I ':,• 
0 •' ..... 

.... • ! 

. ' - . .... 
l .. -

' . . :· 

' . ' ..... .· . ' .; . 
E . ... . '. 

,) : . __ 
.:. . . '• 
~· · .. . '

·: . . ' . .. 

C" •• • 
. . .. .. , 

... -; '· .. -. 
.. . --0:.. • '• 

~~ n 7 C'" ·~· 
u v. ·-· ..... 

00754 
0075 ':.i 
C'"7c: ·· .J •J ..,) !'-. 

00 7 5 ;: 

(• .-, ,~ 5 ·:· •J .... '.J 

0 (1 760 
~;1}7 (;. 1 
OO ?f .. ~"· 

OU ?t:-7: 
r• •• ·, • ., ,· ' 
j t , . .; . ·~ 

00 ? (.:] 
0076 r;. 
i) i) 7 1;, / ' 

,-, u·· .., ., "' ..• .. .. . 

fl0..,.., 1 . t I 
" - -· .., -L. u .... ,. c 
[f ...,. -·: ) t~r ... : 

:) 0 ;' ?~1 

0 077r.-

. . -· ... 
' I l ' • • • .... . •' , ... 
( l f l J :' .~ ... ._. .~ . .. 
•, . ·- ... . 
I} ~J / t ' , ,:: 

0 0 7 7 !',\ 

~.... r-, - ;:_. ·, 
._. ~,•/· .. ··.· 
~ ·- a · ... •J ,.,- ;. 

~ ... ., ... -. •.' •.1 , ...:, ... :· 
... .-. ' ' .. : .r '.' ,· ' :.0 .,_ 
:"': j• .J .. :''' . ... 

~ .. 
(: ( .. · .. · 
·~ •.• . . . 
.... .. - .. 
~ I_ I ' ~ .J . • 

r. l·~ ·-;o.•· . . . •J • ,·\·, •. . 
.-. ' • ~ • "l • 
OJ I) / ''• ' 

,'o ,.. ; ~ • I 
"' J • , • 

f-. :'! ...... . •• ..,._. , _. , 

''l' -, 0 ·" l)l,';;!'t 

" ,., 7 9 "' U '-' ' ., .1 

., f· ·-;· "~ ' • ·-· _, " . 
,·, r. ~ .. ) -. 
·JI .. , "7 , 

-.l"' "?g ·· .... ,_. '. .. ·:· 

t , (' .., .... . :, ·-· . .. . . ' 
" fl " ' II " '.J • 0 . '·' 
.-. fl ·=- 'l ! ·- .. . . . .. · .. :. ,, ·:.· ·.· ' ' .• . . . . 
f: :· C• •. , • .... J ._• , I ,• 
.... . ·, .-. . , . . •. w J • f 
I'• - ~ • 

J ·:· 1,1 

.·. ~·· · · . . -,r,c· •· ·· -- . .... . ._. . ... •. ·-· . . .· 

---··-·--- - - ---· ---•-"'• MO• o• -·-·-- -- i• - - , _ ,. ,. .,_ -- __ ........ _ .. _ , ._ -- • 0 _., ___ __.._ o·O~ ... -·- 0 • < 
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E. 2 YORTE~ LISTING 

001736 
001737 
001740 
001 741 
001742 
0017 43 

... " .. """' .. . .. u u "" ... ... .... ..,n4 ""Y4..
Ul,; ~ ( .J 

OU17¢ E. 
0('17 47 
Ot17~0 
nnl-,or,l 
~· ... , -,, ""': 1 ..,. .. ~ 
..... v , ~ -

OC17~3 
0017~4 
C01755 
0~ 1756 
00 1757 
, . ..., • " EO 
V'>J• I' 

001761 
0 ,, 1 7 6.., 

..., ... -
n fl1 7 6? • • • • .f ._, 

:)0176<', 
00176 5 
001766 
001 767 
::lfJ 1770 
,.,L.'' 7"1 
·~· . ... ' 
0 0 1 772 
~017 73 
:::01 774 

0 01 77 5 
,-•• ~.17-'"£ ·-• .... ... I v 

•:•C-1 777 
002000 
• .. ·o ~oo1 

002002 
·. "J 0 0 ·:. -· .. - ... 
00200 4 
002005 
(1•)200 6 
0:) 2 007 
!) 0 ;~ 0 1 0 
..":~20 11 
Ol-20 12 
002013 
'"!0201 4 
.... ..., c01 ~ 

002016 
""0 "::'0 1 7 • ... t... , 

002020 
uc2o 21 
002022 
')02023 
00 20 24 
0 02025 
'JU23 26 
0 02027 
002030 
U0203 1 

00203 2 
1J32!J~~3 

002034 
,., lt ~ r. ':• c: . . ._ .... -...~ ... 
. 0 """ ......... ~ ._; • .. . ·: v ..:· ~· 

~J "? Q':'"' • t.. '- -...It 

:)0204 (! 
... ·' ~ .... 4 • 
•.) '·' c. 1

) i ,., 0 -:) ,., 4 -:) 
v - .... ..... 
, .... . -. ~ ,, 4 ~' ·- .... .._ ... ..... 
0'' "'0 4 " 
-.1 "'' t.: ~ 
it ,·, -;;. j'\ 4 c; 
U \ 1,.. \.1 .._, 

·:· ') 2 0 4 6 
.. (• .., 0 4 '? 
J '-L- t 

00205 0 
002051 
:)02052 
.::: 02053 
'102054 
:JJ:-? 055 
,.., " -:> n "" e _ .... ._ ,,.; ...... 
rt 020 !5? 
00 2060 
OJ2C61 
(102062 
002063 
·o o 2 o 6 4 
002 0 65 
0020 66 

001727 E 
100000 A 
010013 A 
0006E.::C: R 
0000 0 0 A 
000000 R 

OC6 ::lO::; A 
0016 1 0 
00173:i R 
0 0 2 1 1.7 R 
002117 R 
C02117 R 
00 174~ R 
0060 17 A 
00476:5 R 
0043 5 0 A 
006130 A 
0002 56 A 
001010 A 
002044 R 
006010 A 
00 4 76~ R 
00:5211 :'-l 
OOF.-057 A 
004172 R 
002000 ~ 
003713 R 
001?75 R 
001726 R 
0021 17 R 
0 5 45 5 0 A 
IJ01775 R 
0 02000 A 
003713 '~ 
002041 R 
0 01 7 26 R 
002117 R 
00 200 2 
0545 44 A 

A 002000 
002136 R 
024537 A 
00 60 30 A 
00 4 :5 76 R 
00 2000 A 
004132 R 
006030 
0 04602 R 
0 24 ~3! A 
002000 A 
00413~ R 
006030 A 
004606 R 
~24 52 5 
002000 

A 
A 
R 00l', l32 

006027 A 
004 277 :-;: 
0060 1 6 A 
002131 
006057 
004€-12 

R 
A 
R 

OG6!505 A 
001 736 F.: 
1 00000 A 
010 414 A 
00213:::. !<' 
OOOO CG A 
000000 ':> . . 
"' , , ,.. «r.' ,.. • -. -
'-.1 '1· .... ~· v .,:. j~ t 

" 0 ' 0" ··· "' .... ~ v ..., ,., 
Oc) C>7'' 0 . " , - , ... 
01 44 E. 3 A 
·~ ".) o· ... ~ "=· ., 
"''- . ... ...J •.• 

'~ "' '=" l"' C L"' ._, '; ·- . ' 

•'O"=>"""' .e.·. u ..... ..:_,). v 

0 1 4472 
00 6 440 

{•. , .. 
(.) 

R 
A 
A 

00 205~'5 R 
01445 0 A 
00100 6 A 
0 1 44 4& A 

A 
A 

144224 
00 1(102 
000042 R 
014 ~"'~ .:. '· . : 

005002 
002000 
00 231C 
03 4 2 20 
0142 1 4 

(.) 

A 
A 
R 
A 
A 

807 

808 LI!26 

309 
810 

811 

812 

813 
814 

815 

816 

91:' 
818 

f 

819 LU30 
820 

821 

823 
824 
825 

S26 
827 

828 

329 

830 
831 

""3'::' 0 ... 

83 3 
334 

835 

836 

337 

838 

S 41 
OA-:> v -y .... 

•:;:) 4 .-, v ..., 

844 
845 

S46 
847 
848 
84'9 
850 

S~l 
852 
853 

LI!31 

• 

LIB32 

LIE50 

L-IE55 

STAT 

LD;::)E 

JAZ 

LD AI 

C PA 
S TA£ 

CALL 

DIHA 
ST A 
~t: u 
CALL 

DATA 

DATA 
EO U 
S TA 
CAL r_ 

LDB 
I..DX l 

CA LL 

LDX J 

L nB 
CALL 

LT!XI 

i. Jj p, 
""'' l '-'HI • • 

I.. DBE 

LUA E 

STAE 

WRIT E 

... ........ 
" Ill'\ 
' M c~ ., , ,. 

L DA 
; ro n ... .... .a;;. 

CAL L 

LDA 
BT 

LDA 
"lATA 
I_ D A 
SUB 
~~ Ar 

L DA 
., i B 
Crt L I. 

,_ n x 
~- D A 

PA.TCH 

.i:NBUF 

• • • 

L.I }l :50 

INBUr 

Bl!FP T 

FET CH 

Ll.tl30, L t BC:2 

LER 
LIBL K 

f E ·r C H 

LtB32 ,LIB22 

l.ER 
ll' 

LIBLK+2 
EtHER 

LIBI.K 
~Wt1 S G 

BI20 C 

NUM~G+4 

L I~LK +l 
Y. l ?.O C 

N l.J 11 ~~ G+8 

i... lB LK +2 
.P. I ::' f1 C 

::'ETY P 

:.. IB90 d~ 

• 

tWHSG + 12 

LED CB,DO,Otl 

I. IF C B +3 

,., ." 10 
1... •• -

PT S TS 
r.:t:~O +.BO~LIB55 

LIOVL Y+4 
~i £00 6 
?T!D B+1 

~i ,J C 1 4 B + 1 

I_J:B'3 9 

: .. I E l 0 

L I Y.98 
st:~ r.; s z 

PRO GRAt·1 PAGE 16 

' 

. . . . . 

' ' . ~ . .... :: ·" . . .. ••, 

.. ~··' '. ·: . . 

' 

' ~~ •• • 4 . 
. , I , 

. . . 

• 

IF A CONTROL DIREC~E 

. 
• . 

LISTHIG PAGE < 

• 

INITIALIZE BUfFER 

FET CH CHANGE ADDR 

POINTER 

NULL F I ELD/END Of REC ORD 

I N'v'AL I D I TE l1 

FE TCH CHANG E VALU E 

NU LL fiELD/ E.ND OF' I<:ECORD 

IN VALID ITf:::M 

. 
. . . . . 

MA kE CH ANGE HI 

CH ~ NGf. ADD'< 

MOD~-· · 
- ·1 ' ., . - . 

CO!'fVt:: RT TO A$: II 

CUR REN T VAL:.J!C 
CONVERT TO ~SC II 

.. 
~ " . . . 
~ .. . ' . . .. .. ... -. 

NE W VALUE .. ' 
CONV ERT TO ::. SC II 

REl. D/ ABS TY?E FL ~G · ·· 

RELD I ABS MESS AG E C ~J~ 
' ' . 

STO RE IN HI ~ TORY ME$SAG E 

OUT P UT HI Sl CRY 

IN CREP,E NT STOR E A DD ~• . 

CUF<:<:E:--IT 
r . . 

SE C 'P,..., tlUt~~: 
J •• 1;. -· ~i:! 

' 
OUTPU T FIN nL S E C TO ~ 

-~ 
SK I P IF" NOT PRO CfS SING OVE RL AY 

OV ERLAY S I ZE 
SKI P t-: EXT Iti~ T 
... E"' · ~ r:::- t' T .. I ., -.;) Ui• w •., ·~ .. c. 
~lEW ~E GI·lEfH ::: IZE' , . . 
I r SIZE DI D NOT I N·O~~ASE 

'i;. ,. 
~ •• r:: '1 E N T .~ t.. •.l • ~ T ZE se:c rp ~ 

R ,. r· D L. -f .~ 

SEGMENT ~ !7E P OIN YER 
Sl.GriE NT ~;:~~ 

• 

46 0) 

E . 203 

E . 203 

E .., , ·-:o 
-- ~...., 

E . 203 

E-203 

E. 203 

E . 203 
E ·:. L"t -:. . ""· ..... 

E ...._ r , """' 
• c. ·-· .;, 

E ·::0 ( ' ':• 
• .._ # ·-· 

E.20 3 
E -=· ft ·:· • L . • ·J 

E ,.., t . , 
• .-.. 1,. .;. 

E ·:;j .... ·:. 
• ~ ... v .•. • 

E ·=· tJ. ·':> . ~ ..... 
c- ·"':• ,, ":-.... . ~ .... ...., 

E ., . ..., 
• 1.. . .... 'lp • 

E .-. t'o ·~ . .-:..;~ 
E . 2ft?. 

E ,..,-,-. 
• ':. l.• .j 

E ~ - -• ..-:: •J ... ·~ 
E ,_,_ · .. -, 

• L 1_, .,:. 

E . -..... ~ .. . ... - ..... ._ 

E .• ~ r· . ., 
- . t .... 

r- """' ,., ...... 
c. • c. "' -~ 
E -:-- .-. "':• . ·- ._ . .... 

E .•. c· .... - . . . \,;,. . ..... 
~· .-. ·, .-. 
.... • ·7. ;.,. ~= 

E :'• t • ·:• . ·- ·-· .._, 

~ ·-=· '" .-, c . • t.... ... ·-· 

E -'· .· .•, . . .. '· ... . ..• 

E -~ ... -':• 
• ~;;_ ·- · o...J' 

r- - . f'o ·':) 
.:... • ;, t,,l ..... 

E ·:· " •') . .. '-- •.. ·-· 
E --- 1" • • -. .. 1- • • ., .J 

E -. n -. • .... 'J . .;, 

E -=· i'• ·:· . '- ·~· ·--· 

OOS07 

• 

OOSO~t 

00809 
00810 

008 11 

00812 

008 1 3 
0 (I 8 1-i 

0081~ 

00 :316 

008 1 7 
0 0 ·=· .. ,-., '-'AC 

00819 
00 :32(1 

00 82 1 

0(1 822 
Ol-,.-,"" ""• 0 c.;, 
,·,oc.·:. .; 
V UL....--T 

00825 

' o'O·::>·· u ,.1 '·' ,_ •..j 

'j 0 ·=· ·:; 7 t.J ~·&-r 

008 28 

0 0 ,.. ..., .-. 
·~ t:: :, 

0083:) 
OC8 31 

008 3 3 
0 0 ~! 3 4 

00835 

(\ 0 •::0 ':' r. 
..... .... J •.J 

0083? 

00'338 

00839 
00 840 

()0 341 
ilu~: 4 2 
0 (. ~: 4 :::: 

(1(1 84 1!1 
0 Ct E: o:i ~ 

"0° 4 ;: 1,1 ~· ~· 

008 4 7 
Or'" 4 (' J C • v 

0 ,~ Ct .. ~ l:) 
'"' "-' -r •' 

01) 850 

00851 
0 (J .;;. 'l ·:) 

'-' .... . ... 
f l ,.1 .-. 1:.' ~. 

" .. ·=· ...... ..::· 

00 8 5 4 
Oo nc-o: 

. 0 .... ··' 
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00206 7 
0020 7 0 
:J020J l 

'.''02 07'2 
0020 73 
0020 74 
0 020 7~ 
0 0 2 0 7~ 
n n -::> 0 7~"?' 
V OJ'- ·' '" 

OC2100 
.., .,..., ,nl 
1_1 .. .:. .. -.: 

..)02102 
002 10:3 
002 1(>4 
'1 0 ., • 0 "' ' ~ A ...., 

,.., ,,~ 1C1 " 
·-· \,j '- • r::· 

, , ·~ 1 0 ..,. - · .. · '- , 

tJ ,J21 12 
0 :· 2l l3 
"1~ 11 -1 

••• •J '- 4 .a. .,. 

002115 
On ':'' 'b' . ...... ~ .. 

00....:1 20 
., 0 2 1 ':' 1 ._. . '- .. 
01 I 'I l"'o l 'ro •:• '· ' . ' .. c.. l-
• . .J .. ...... """' 
·-· ·- '- }, c. -:.· 

00 5 111 p 
0 0 6'0 !5 5 A 
0 02~ 7 1 R 

01 4 214 
020 4 31 
002000 
00231 0 
00 1 00 0 
000042 
00 200 0 
000326 
00172S 
00 17:S 3 
ooooo.:. 
002000 
00032.:. 
00 1 360 
001376 
00 000 J 
002000 
0 0032 6 
00 1 36C 
0013 76 
000004 
0 020 00 
000326 
0 017 26 
0 0!75 3 
00 000 5 
00 2 000 

~l 
A 
A 
R 
A 
R 
A 
R 
~, 

" 
R 
P. 
A 
R 
r, .... 
R 
~l 
A 
R 
R 
R 
A 
(-) 
,.., 
• " 
R 
r:
" 
A 
A 

u02i 2: 5 00032€. R 
i'! 8 2 1 2 6 0 0 1 3 6 0 R 
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G02305 
002 3 0 6 
002307 

0023 10 
0023 1 1 
0023 1 2 
0 0231 3 
002314 
:102315 
• :•"'I':JI")1~ 
'l ._; ...... ._. ... '-' 

r'(l'"'"' l ..,. V I C. .,;) ;" 

n "-:> '"> ?Q · v - ..J '-

(!02 3 21 

(!iJ232 4 
002325 
0!32326 
· . . ) 2327 

· · '1 2~~o '· '-' - ""' ..... 
;:·02331 
i) 02332 
;, u· ·> . ., '=' .-. 
V "- W ~.j 

·_. C2 334 
8023 35 
01.)2 336 

002337 
0023 40 
_' fl234 1 
i)023 42 
002 34 3 
0023 4 4 
00234~ 

002346 
G02347 

0 023:50 
•)')23 51 
u Oc::3~e 
o o r:353 
• ·, u· -:> ·:> oo:- 4 y 1.: ... ..., ... , 

1·, L.l -:, "=· 5 ~ 
• t • ..., '"' ._ 

0 (I c: 3 56 
0l} 2 357 
'' u· ·:> ~· b. L': - '·- ,:. r. ,-, r, _., l' 1 
V \,I C. ..;:) C\ • 

002362 
11 u· -~· ·< .:. ·:. .. &... • .. uv 

(;(1236 4 
002365 

. ~· -· .. _ 

000000 
000000 
0000 0 0 
0000 0 0 
000000 

A 
A 
A 

cooooo 
00 ~014 
1 40421 A 
00100 4 A 
00210U 
005041 

.... ... 
14421 4 
C O 10 0 2 A 
002100 
0050 41 A 
0 5 4 2 0 7 A 
!) 140 07 
006 150 A 
170377 A 
0 0 5031 A 
05 4 003 A 
002330 R 

,.,..1 

" 

006505 A 
002033 E 
10 0000 A 
oo po oc A 
002!527 R 
OOOOOQ A 
0000 00 A 

00650 5 A 
0017 4 :5 f. 
002330 R 
0 021. 1 2 R 
0 02112 P. 
00211 2 R 
OOZ337 R 
OOlOOO A 
102 3 10 ,;-,, 

000000 A 
00 ~0 02 A 
00200 0 

• 
lk 

988 • 
CJS9 
990 
991 

DATA BLOCK 

.::. 9 ,., 
~-c: 

SEGSZ 
LI:296 
LIB97 
LIB98 
L IB99 

DnTA 
DATA 
DATA 
DATA 
'D ATA 
::::JE C 

0 
u 
0 
0 
D 

:~ EGME NT S IZE 
PREViOUS SEGMENT SIZE 

MA X SECTOR NUMBER FOR S EGtiE NT 
POIN TER TO ~ E GM E NT S IZ E 
S EG MENT S IZE S EC TOR 

99 3 
9 94 
9 9!5 
'99 6 
997 
9'38 

•~~•••• • ~~•••••lf.•••••••••••••~•~ ••••••••~•~••••w • ~~•••••~••••••••••• 
• 

1 0 00 
1 0 0 1 
1 002 ~ 
10 03 liE 
1 004 
1 00 5 • 
1 006 ,. 
1007 :.. 
1 008 lf. 
1 009 
1 0 1 0 

SU BR OUTINE ·· -L IBIC <PERF"lRr1 I / 0 ) 

PU RP DSE-- TD PERfORM I / 0 OPE RATIONS ON THE 
LUN AND FILE GI VEN THE ~PERAT I ON 
NUM BER 

CALL ING 
LDA 
L!1B 
CAL L 

SEQUEt'IC E 
RE CCRD fi UI'IBER 
! / 0 OPERATION 
U !3 I 0 

CODE ( BIT S 1 1 -s) 

SPE CI FIE D 
CO DE AI"!!'! RECORD 

RET URNS TO CALL ER 
: ; o ER ROR OCCU RS . 

UPON C 0 t·1 P L E T I Dr-1 0 R TO r RPO R ROUrifif: IF AN 

n -:~ 
!,; ~· 

0:3 ,, ·:• 
1,. .... 

E ::• f• "';• 
• · - J ·-· 

E ·=· ,·. 'j . ... .. ' . . . 
E ·.:- u· .• . .._ ... . 
E ~ ... .... • c. , . ~ 

E ;)U' :• . .... .;! 

E ·:o .-, ·-=· . ~ '· ·~ 

E . 2 03 
E . .., 0 .• , 

• c. • ~ 
t"" ";) I... .., 
L. • L- "' o.J 

E -. u·· .-. • c. .;, 
E ·=- n ·:-. '- . ..... 
E '"'I '"' • .::. L ..:• 

E .-.. •"• <"\ 
• ..::, IJ .:.• 

~ "'0"' t.. • r:. ...~ 

E -::. .. , .. . . .._ ...... ... 
E ·:· ··J ·:· 

• '-'• '""' 
E .... , !'! -. 

. c ... .j 

E ·;, ,., .., . '- ·. . .. 
E .. , f• "' • 1.:. " .;. l 0 1 l 

1 0 12 
10 13 
1 0 15 
1 0 1 6 
1 0 1 7 

- E ~~ ~ ~ . C.\.•.j 

·······-········~T.~······ ~ ······· .... ·····~·*·~--~·~·····~ .. ~~ ~ ········· LIEIO . CNTR 

1 0 l s 

10 19 
1 0 20 
1 ., .... 1 1.• c. 

1 0 2 2 
1 023 
1 0 2 4 
1 025 

1 0 2 6 
1027 
102 8 L U20 
10 29 L I020 

i 0 30 

1031 

1032 
l0 33 
10 3 4 
103:5 ll! 
1 0 3 6 
~ 0 ~J ~ 
1 038 ~ 
1 0~ 3 ,.. 
1 0 40 
10 4 1 
1 0 42 !f. 

iA X 
SUE 

' ~ N . • H 

T ' ' "" 
I )~ J..f 

ONE 
L ~ Or R 

BEGI NN I NG OF FILE 
ER ROR I S A H[A~ OF F I LE 

SUE 
'A " ,_, r· 

L ! FC E+4 
LIOER 

EN DING F ILE ADDR 
ERRIJP IF BE YOND FILE 

T V" I ,, ..... 

STA 
L !i ~~ 
HNA I 

' . ,...CB +"' !. J. r ..:> 

~.JB20 +3 
0 171} 3 7 7 

03 1 
' 'B ~·o +-:. ... ... c: ..., 
"' .. . 

S ET RECO RD ~ UMBER 

CLF.r)R OF'C O'!'J E 

SET NEW DP C:J DE 
IH::RG E 
S TA 
( QIJ 

"'EAD L I FC B,o,o,o PER F ORM I/ ~ OPERAT!Orl 

' I 

St AT LI O?. O,LIER,LI£R, LI ER,• 

LIB 1 C 

SU ER CUTt NE-·- OVSRCH 

P U :~ P C S E - - T 0 S E ARC H 
Ull i=.:RLAY 

( ~ E A R C H ~J V E R '- A Y DIRECTOR Y) 

AN OV /.R;_ AY DIR EC TO R'/ 

C~L LitiG 
LDA 
CAL L 

S[::l!J E: NCE 
OVE RLAY DIRECTCR Y 
OV S RCH 

~~TURNS TO CAL LE R WITH 
CA) = 0 !F NAM E NO T FO UND 

SEC TOR r·Wr1BER 

~ OR A SPECIF IED 

( A) = POIN TER TO DIRECTD ~Y ~NTR Y IF OVL RLAY FOUN D 

E .-, ') ~ . ~ : . .... ~ 
E "::" .• 0:· 

• L.- • .., 

~ -:· ,'\ :-
- • I.. • • -· 

C" -:• 'I .., 

· - • I • ' • ' 

C'" :.:· .-, ·":· ,_ . · .. •.• ·-· 

- . - -~ . c'U . :! 
r- .- . ... .-, 
C.. • ~- I ..;) - - - ..... 
t., • .:: I J .;. 
c- .-. ') .-, 
.... • .:. ! ..;. 

E ·=· ... •') 
• ' ..... ....J 

t:.. ·:· Jl ·:· 
. t. •• •.· 

r ....... , ......_ 
~ • ·=-~ ·.· .;, 
1:.- . . ... . ':• 

• • t.. .. d .•• 

E ~·. " .-. - • :. 1; .;. 

E ::- . ·: . - .... 
~ :;.. ( J ·) ._, . .. \ .. . 
E ......... . . . -.. "' .. :• 
c· ." -~ .... 
'- • ;:, 

E ' ' J ? -. .. ~-

c ' . 
• • J • .... 

CO" :• ·"' :· t:. • ' · ~ .... 
t ' ... •' -~· ..... . ... " 

- . ' .... 
-:,. I '-· I •.J 
~- •.. 1 .• , - · . '·-· 
r- "':• • : c.. • ... . -' 
F" ... , .-. --. -. . ·-· -

1043 
1 04 4 
1 045 
1 0 4 6 
1 ')17 
1048 
1o:;o 
1 (J 5 ~ 
1052 

:•. C'" ;: ... · -:: 
;.tr; .. • '·· ol' 

~-~··· · ~~~·~~~-·~ ~~·-····~·***· ~~·-·*~~· ~= ~ ~~·*·~~~*···~~ ~ W*~···~~···~ ~8 ........ RCH UY...> t"' ; · ., ·: .... . .. . . 
TZ B 
, ·. , ._ L 
• J' ,... ·- :... a r o REA ~ IN DVE~ :... AY D I R ~CT OR ~ ~ E C .fOR E :· .-. :-. . . . ... 

00~3 1 i} 
005001 
024135 
006 4 3J A 
00 2362 R 
006120 
00(1110 
12046 7 

~l 1 053 
105'1 
1 0 5 5 

T Z f~ 
LDB P 'fiDB MO DUL E ~TATUS WORD ~ ·:· ··~ •:j 

!,.... • ... • •.· .. ' 

~ 7 RE1 + B9 ,D VS 10-1 l F FDR E GR~ U ND TA SK - ... -' • o o I c. ,. .- ,_, ..:· 

A 
A 
A (1050\4 

006015 A 
002562: R 

1056 

1 0 57 
1 058 
1 ;) 59 

uVS: 10 

,·, D 1-1 • N • L 

~.T) jj 

T ~) ;< 
LD AF.: 

..,,., ,. c. 

LIBIJF- 6•X 

D I ,. . ... L ,., r. -:-
....:· ,.. ..., -· ._ 

DI S: F'L..AC E P ,.., ·:: -, . ~· 

LITER ,~:. PO ut.. 

:): EGM ~N T t: t'JT R Y 

,.- . - •• •• ? r:. • l • • • . • 

~ . '• ·:· 1- • . '- .._. 

;;- .• . . •. . -:.... . . . . . 
~ .·' ·) ' 
~ . ·-- ._ . 

. -· .... - ·---.. --·~ . ... . . 
., ___ _ 

... -·~ ~ . - -- . ... -·- . 

00 98 8 
0 098 '3 
00990 
0099 1 
U- L·· •4 ... ~ ·, j 

• ... ';:1 ·-

01)99 :?. 
0 09 9 4 
0 09 95 
0 0 9 •3 ~---
00 '39 7 
00'3 9 8 
(I ~I ';i '3 '::' 
0 10 0 0 
0 1 0 c 1 
o l ~jo .:: 

0 10 0:3 
0 1 0 0 4 
010 05 
0 1 0 0 6 
0 10 0 ? 
0 100 :3 
D 1 0 0 9 
0101 0 
0 101 1 
0 1 0 1 2 
0 1 0 1 3 
() 1 1'1 i ·~; 

J. • "' .. 

01 0 1•=· 
0 1 0 1 7 
'j ' ·J· ; ..... 
I J. ' 4- ·::0 

(: 1 ;J·. 1 ·:'.i 
'.J ... • 4 .. 

,., 1 ,-, ·:· -, 
,_. •. ._ L. 

"lr, -.-. 1) IJ 1.:. ,;-

0 1 0 2 4 
1-. 1 'J' '::! " .I • c · . ..' 

0 10 2 6 
0 10 2 7 
0 10 2:?. 
(J i I) 2 ') 

0 103 0 

' ' 10"' 1 \.' . ;- ' 

0 1 0 3 2 
0 10 3 ~ 
(' 1 0 34 
0 103 ~; - . ) ,.., .. ro , l . .... • .. J • 

0 1 0 3 7 
f• t 0 :3 ·. 
0 1 Q :; I 

010 4 -) 
(! 1 04! 
D 1 0 4 .:: 
·' J t'': ... •J 
. ) • . ... i •• 

G 1 0 4 ·i 
') 101! :. 
u ~ 04 = . 
(Ji. (• 4 . ' 
,•, • j'j 1 .... 
•' 4. ' I ' ' 

' • ' fl ')"' ' ' ' • I . - . 
... ~..-:~1 . .. . . 
• •• 4 . - . :": •• 
o • •, ·~ _ , I -

,-, 1 •' -~ - ~· ., .) ... ... 
() 1 :) ~. 1. 
:~ ' 0 5 5 

··r ··-- c ...
'·' l *-· .,) ·=-· 

f1 i II ~ . ., . ... " .... . - . - .... .. . . . . ' - .. 
'·' I ;_. ·J ·:• 
(', • .-. II; :, 
1,) ,1, Ll ,_J • 



. . . . ' 

• 

. ·E.2 YORTE~ LiSTING PATCH PROGRAM PAG E 20 LI ST ING PAGE < 464 ) 

• 
o·o·a366 
002367 
0 9_. $_.3 7 0 
0 ·~371 
002372 
J02 373 
GC23 74 
(i 0·237 5 
0 02 3 7 6 
002377 
002400 
002401 
002402 
002403 
002 4 04 
0 02405 
00 2406 
00 2407 
00 2410 
0 02411 
002412 
:l 02413 
8 02414 
002 41:5 
0024 16 
IJ 02 4 17 
0024 2 0 
00242 1 
~; 02422 
00242 3 
002 42 4 
002 42 ::) 
0 0 2 4·2 6 
00 242 7 
00 243 0 
C0 2 4S l 
0 02432 
o e 2433 
002434 
0024:;:~ 
00243 6 
002 4 37 
(• ' ? 4 4 0 
~ ~ ._ 

0 02441 
(; 02442 
:1(124 4 3 
G02444 
··n'"'44 ... • .. ·l.C ._, 

002446 
('02 447 
" ·~ '.:• 4 .., 0 .... ·' ..... ..J 

!? !:1 24~1 
002 45 2 
(102 4:; 3 

002 454 
".::024 55 
0024~6 
002457 

03 4 0~ 1 A 1060 STA 
0060 1 5 A 1061 OYS20 LDA E 
0025 7 1 R 

SAVE OVERLAY LOAD ADDR 
OVERL AY NAME 

E . 2C3 01060 
E. 20 3 01061 

001010 A. 1062 J ~Z C'y'S t10 IFE ND DF OVERLAY DIRECT~RY 

TARGET TiAI1E 

E . 2 03 01062 
0 02435 R 
134124 A 1063 ERA 
001016 A 1064 JAN Z 

L.:lOVLV 
OVS30 IF NOT A MATCH 

E.2 03 0 106 3 
[ .• 2 (l 3 0 1 0 6 4 

00 2 415 R 
006015 A 1065 lDAE LIBUF +l.>< 

t. IOVLY+ l 
!JVS 3 0 

E.2 03 01065 

1066 
1067 

ERA 
JANZ If' NOT A f'IATCH 

• 

E. 203 
E. 2 0 3 

E. 2 0 3 

01066 
0 106 ;~· 

01068 

002572 R 
134120 A 
001016 A 
002415 R 
006 015 A 
002573 R 
134114 A 
0 0 1 0 1 6 ·A 
00241S R 
00:5041 A 
006120 A 
0 0 2 5 71 R 
0 0 100 0 A 
102350 R 
0 o·:s 0 4 l A 
1 2 0 4 6 7 A 
00!5014 A 
006140 A 
000170 A 
001004 A 
0 0 2367 R 
05400 6 A 
01 4 104 A 
00 ::5111 A 
0 050 02 A 
0 0 200 0 A 
0023 10 R 
OO::SO (P A 
o·o 1 o o o A 
002 3 67 R 
00 5 004 A 
001000 p 
1 02 350 R 
00 0 000 A 

10 68 

1069 
1070 

LDA E 

E!?.A 
J AI'I Z 

L IBUF'+2•X 

L I OVLY+2 
OVS30 IF' NOT A MATCH 

E . 2 0 3 0 1069 
E. 2 03 0 107 0 

10 71 
1 072 

TXA 
Aillli L I BlJ F' 

OVSriCH 

£. 203 0107 1 
E.2 C8 01 0 7 2 

1073 

1074 
107!5 
1076 
~Q7 7 

OVS30 

RET U• 

TXA 
ADD 
T A~< 
S UB I 1~0 

MATCH F'OUND 

POINT TO N ~ ~T ENTRY 

IF' END OF' SECTOR 

E. ?. 0 ::: 

E '.'>Q ":! . ' . .... 
E ,., I' ':> . ~~-- ./ ,, 
E: • 2 r, 3 
E . 2 03 

01 0 73 

0 10 7 4 
01075 
0107 6 
01077 

10i'8 

1079 
10 80 
1081 
10 8 2 
108 3 

JAN ;. 

STA 
LDA 
!AR 
TZB 
CALL 

nvsao E. 2 03 01078 

OVS 3 5+1 
LIF" C B+3 

LI~I O 

SAVE DIS PL A C~MEN T 

SE T fOR NE XT RECORD RE AD 

RE AD IN MEXT DIRECTOR Y SECTOR 

E ? . ~. 

• • • '"' 'o) 

E ~o"' . \., ._. 

E. 203 
.. 2 t· -. '- . . .. .... . 
E ~ r· .... , 

. c. -.J ..:.• 

0 1079 . 
0 108 0 
0 1 08 1 
0 108 ;? 
0 108 3 

1084 OYS35 
108~ 

TZA 
J 11P OV$ 2 0 

• 
.CONTINUE D IRECORY S EAR CH 

E • 2 0 :::: 0 1 0 8 4 . 
E • 2 J 3 0 1 0.8 5 

00000 0 
005001 
0~4043 
0:54043 
054043 
05404 3 
0060:57 
0 02440 

006020 
0 0 2 513 
0 14 0 67 

1 086 OVS4Q 
10S7 

TZX 
RETU ll! r.n,• S R C H RE lURN WITH OVERLA Y NOT F'C U~ D 

lOSS OVSAD DATA 0 OV ERL AY LO A ~ ADDR E . 203 
1 089 ~JEC E . 2 ~3 
1 0 9 0 ~~~-··· ·~~w. ••ll!·~·· ··· ··ll!ll!~·ll!··~ ·~·~·····--~·--*~·· ·~ ~···~~· ············ . 
1o91 • E . 2v3 
1 0 92 • SUBRDUTI ME --ADCAL ( CALC ULAT E AU DR PARAM S> E . 2~3 
1093 • E. 2 03 
1094 ~ PURP OSE- -TO CALCULATE TH~ PARAME TER S US ED 1 0 LOCATE THE E . 2C8 
1095 ~ SPEC IFIED ADD R ON THE DI S C SECTOR . FACTO I!S INVOLVED E . 203 
1096 lll INCLUDE: F'GIBG, OVERLAY / riO OVER L AY, t<OOT ..-' OVERLAY E . ;?('8 
1097 ~ E . 203 
1 098 * CALL ING SEQU EN CE E . 2 C8 
1099 * CALL ADCAL E . 2~8 
1100 * E . 20 3 
1101 * RETURNS TO CALLER WITH: E . 208 
11 02 * PM1=TASK LOAD ADD R C= O IF V1 FG OR V11V 2 OVLY> 03 
i10 3 • PM 2= 01000 FO R ROO T S EG r =0 FOR OVERLAY SfG £. 208 
1 104 ~ PM 3~0 300 F'O R BA CK GROUND , =0 FOR F O ~ EGROUND E . 21; 3 
1105 • P M4 =0 F OR ROOT S ~G , OVLY ST ART - O VL Y LO :~D FOR OVLY E. 2D3 
110 5 ~ E. 2 C3 
1107 ~······ ~ ~ ·······~········ ~·······~··· · A ~~ ······~ - ¥.~-·~-· ~ ~- · ~·-~~~~ !1!· 03 A 1109 ADC AL ~NTR E . 2 r 3 

A 1110 TZH E . 203 
A 1111 S TA FM1 CLEAR E . 20 3 
A n12 STA Pl~2 ·ALL E . 2~:3 
A 1 111 ~ TA ~M 3 i~D:DRESS E . t':(.3 
A ~ 1 1 4 :; T A P M ·~· P A '( ~ M E T E R $ ::: • i~ ~· 3 
A 1115 ~ TAE O V ~ A D E . 2'' 3 
R 

111 6 ll! FORM PMl PARA M~ T ER 
A 11 17 LDBI P T~D B 
R 
A • 1 ..... 

J. .1. 0 STAT US WORD 

,... '"'r." 1:_ • (' -· .;, - , . ..., ""• .t. • .:__! i..' .... 

..... ""' "" '"" c_ • .- u ...;. 

1 1 i 9 
006. 41.i. A 1120 

LtA 
iF F .... ... 
Ll 

PT S IS 
vORTEX- 1 
R~ l+B9 , ADC2 f.l 

SK !P ~EX T INS T IF V2 - ":>"'"' -:... • ~ . oJ ..j 

...; :~ I P I F' F ::J R E G R 0 !J to D M 0 D U L E 
0 0 2 476 R 
010432 A 
0:5402 7 A 

1 121 
1122 
ll23 
1124 
1125 • 

LDA 
"' ~ "' -.:.• ... B S:9 

P M 1 
f'ARA ~1 ET ER 

'•/ORTEX- 1 
1 

TA :> IC LOAD ~1 DDR 

SK IP 1F VORTEX 2 

C" ':' Q '? '- . ..... .. .... 
E -=· 0 ·;, . ,_ .... 
E """• r• ·'"'• • c. ·-· .;. ,... . ' ... ·':) 
':. • •• ... i.,l ••• 

E ·:· ('1 ·':· ... - ~~ 

0 10 8 6 
01087 

C f 0 8S 
0 1 G 8 9 
0 1 0 9 0 
0 1 c 9 1 
0109 2 
0 1 09'3 
0 1 0 9 4 
0 1 0 95 
(I 1 I) •j r:, 
0 1097 
0 10 9 8 
0 1099 
0 11 0 0 
0 11 0 1. 
0 11 0 2 
0 11 03 
01 1 04 
0 11 0 5 
0 l 1 0 6 
0 1 1 0 7 
0 1 1 0 9 
0 1 1 1 0 
0 1 1 1 1 
0 11 1;~~ 
" '11 ... ) 
l_i ~. •• -~ ·-· 

O!i !. l 
0111~) 

') .. , ., .. 
t .L ,\ J.. r~-. . 

0 1 1 17 

0111$? 
0 ' 1 1 '3 1 • . 

0 112··· 
... A. ·~· 

0 1 1 2 :· 
U• 1 1 .. . ·, .:. ·:'. 

002460 0 16000 
0 0 !4 61 006 of1 1 
00 246 2 0.0.24 7 '.:. 

A 1126 
A 1127 
R 

PM2 
1F T 
GOT [I 
LDA 
ET 

Or B 
RA !. +B9• ADC 20 

E •:!) tl -:• . ,_ .... 
S K~ P IF' A ·FORE GRO UND MODU l.E ~ .-. ,., ~. 

?;.. .. .::. I.. _;, 

01 123 
0 11 24 
0 1125 
0 1 1 2 t. 
0 11 27 

0 02463 0 1 0 4 32 A 
0 0 2 464 0 540 28 A 

1128 1 
11 2 9 
1t30 

CONT 
LDA - BS9 

· SlA F'H i7: 
• 1131 

A 11~2 
A 11 33 

• FORM PM3 PARA M£ 1 ER 
001:: 4 65 
0 02466 
002467 
0 0 2470 

01600 0 
00641 t 
002 47 G. R ·. 
014052 A 1134 

' 

ADC10 LDA Or E 
B T RA1+ B9,AD C20 

LDA PTSTS 

011) (1 0 

PS UEDO TIDE S TATUS 
IF rD~EGRO~HD TASK, 

STATUS WORD 

SKIP 

E . 2C8 
E . 20 3 
' .... o·-:· - • c. ..... ,... -. ,... .-. 
c.. • L,. •J ..:J 

E. 20:3 
E '=' r, ·~· _ . ..... u._, 

E -:;, 'J~ ·:· 
• l;;. • •.J 

0 1 128 
0 1 1 ·== .: , 
0 1 1 -:, .·. ...., ,_, 
0 1 • -· • J .:, ! 

0 11 :7~2 
0 11 .~ ·:· ··' ·-· 
0 1 1 3 4 

. -



. . 
• 
l ... 

:>t-
•·'l • • ~ j, 

· ~ ' .. :-, .. 
: -: . 
I • • • 

:-v ':1 ... 
· ~ 

' .. 
~ 
~
~~ 

' : • . . 

• 

• ~. -t ·:r: -~~ .. , ~.:;~ 
' . . . 

E.2 VORTEX LISTIHG 

11 3 :5 BT 

LDA I 

PAT CH 

Rf.ll+BQ,ADC20 

0300 

PRO GRAM PAGE 21 LIST I NG PAGE < 

SKIP If PR OCE SSING AN OVERLAY 

LiiERA L POOL S IZE 

t'C ~471 0 0 640 0 A 
00 ~472 :002 4 76 R 
002473 006010 A 
0 024 7 4 000300 A 
00247 :5 0::54013 A 1 137 STA 

11 38 • fORM ?114 
PM3 

; P~RA ~1E TE R 
0 T ~ 'T<' '' n -:> 4 ' "? t: .... y._ ' v 

C02477 
002:500 
CD 2~01 
002502 
002503 
002 ::5 0 4 
0 0'2:; 0:; 
::; ::r-2 5 0 6 

00250 7 
(: :)2:510 
00'?.51 1 
l .. 02 512 

0 02:513 
~; •) 2:520 

0 02~27 
!~ 0 2 53() 
002:53 1 
::,o a532 
"02"' "'"' -· ..J w -..J 

002534 
!..1 02~35 
002536 
r·n~s~7 '-' 'IJ ..... ..., ,. 

0025 4 0 
0025 41 
002 :54 2 
:02 ~4 3 

002 :5 44 
0~2::54 :5 
002 :546 
:J C2:5 4 7 
n o-:-c: o: o 
·- · ~ ...., ..J 

nn-••4"\ 
'J v .::. ...., ~' .:. 

002 ~~ 3 
C025 54 
00255 5 
3()2 :5 56 
0!) 2557 
::: 02560 
002:-;6 1 
(.:0 2 ~ 62 
.) 0 2 5 6 3 
l""tn-. c .. 64 .... u .:.. .. , 

002 5 6!5 
002566 
002 :567 
002570 
()02 :571 

0 14 0 44 A 1 13 3 AD C20 
00644 0 q 11 40 
002~0 5 R 
0140 23 A 
006147 A 
00244 0 R 
0 54 0 05 A 
o·o1ooo A 
10244 1 R 

1 1 4 1 
114 2 

1 1 4 3 
1144 AD C30 

1 1 45 ~ 
1146 • ADDR 
1147 !I 

00 0 00 0 A 11 48 PM1 
000000 A 1149 PM2 
000000 A 11 50 PM3 
00000 0 A 1151 PM4 

000170 A 
002571 R 
000000 A 
OOOCIOO A 
00000 0 A 
0000 00 A 
00000 0 A 
154330 A 
154 330 A 
154 33 0 A 
000254 A 
0000 0 0 A 
000000 A 
1 2 8,2 4 C A 
00000 0 A 
000000 A 
00 0 000 A 
COC OOO A 
o b oo o c A 

0000 14 A 
002 ~ 55 P. 
O·tl 0 0 0 0 A 
(~0 3 14 A 
1 !1 2716 A 
1 2 6 ? 1 ·: A 
"" · - -· 
142731 A 
.126 3 06 A 
144 7 14 ~ 
1 42 ; '16 A 
14071:5 A 
142654 A 
147 7 26 A 
146301 A 
1 ~464 0 A 

1 1:52 !I! 
1153 • 
11:54 * 
11:5!5 PTIDB 
11!56 LIOVLV 
11!5 7 LIF'C'8 

1158 TR .B LK 

11:5 3 PTSTS 
116 0 DB LNK 
1 16 1 LIBL K 
1162 
116 3 
11 6 4 E NTUD 
~16:5 ENT SC 
1 166 LIDCB 

1167 LIREQ 

1 168 
116 9 
1 170 

.. 

LIBUF' 

I n A '- ~ i"' 
BT 

LUA 
SUP.E 

I -..> ..... 

2RO +BO tAD C30 

L l O'v'LY +~ 
:JV :S: i'I D 

? M4 
AD CAL 

CALC PAR AI1 BLK 

DATA 
DATA 
DATA 
DATA 

c 
0 
(! 
.•. ,, 

L I E R D A T ,' ; l$ L 0 C K 

~T " T " <:- "ORD -.>I "'• .... ~ .... 

SKIP IF NOT PROCESS ING AN OVERLA Y 

OVERLAY E TART LOCATION 
SUB TR ACT OVERLAY LJAD ADDR 

B SS ~ F'I ~ S T !5 ~ORD S Of PSUED O TID:B 
BS S ? OV f RLAY DI RECTOR Y IH F'O 
FCB l~ O , Lt Bur.o,o,· x x • ,• xx•,• xx · 

~· 

DATA 

DAHl 
DATA 
D f'lT ~ 
Dr:: TA 
DATA 
DA TA 
DP TA 
DC :l 

DATA 

025 4,0 

0 
• • 

,, 
'·; 

J ?. ,L'IRtQ 

• 

lC: O 

VDRTEX-1 

TERMINATIOM CH AR ACT ER BLOCK 

P A TC H STATUS 
TIJ O ASC I I EU~NK S 
CHANGE ADDR 
ORI GIN AL CONT EiiTS 
NEW C DNTEI'ITS 
Wm~ D POitiT:::R 
"' E t ... ... o .... .. .. · r• ·~ ·.-'"' ..;) , 1 ·~ 1 1 V 'I _, •- I" 

LIBRARY SE CTOR IMAGE 

SK IP IF VOR YEX 2 

465 ) 

E. 203 0 1135 

E.~ 03 

E ... ..... ... 
• '-- IJ .,:. 

E.2 03 

0 11 36 

0 113 ? 
0 11 3 8 
0 11 3 ~~ 
t"''o • 11 , . • • 
U L.iY. •J 

0 1 1 4 1 
0 1 1 4 2 

E . 2 03 01143 
E . f._ ;J3 0 11 44 

E .-. 1", ... .. . .: .... . _, 
E • c· o :::: 
E ·:· :·, ·-=-· - '-'oJ 

E " n ~· I c. ..- ,;o 

E ·=· ... •-:. . .. . . .,;) 

E ·:· . . ":• . . .. •.. ..,, 
E ·· ·c ··, • c. ·-· 
E ..::· (• ~ 

• ..... • ' -..1 

E .... 0 ~. 
• t.": ~· 

E •'"'- r. ,...., 
I •.:. I ; .;o 

E .-, rJ ,., 
• 1 ,. .:' 

E ·:;. l.l ':· . ~ .... 

E ..... ,., . ., 
• L •.• • J 

E . 203 
E -:- ,-. ..., . .... . ... 
E ~·-·'7· . ·- ·-· ..... 

E ·::- (I -:· .. ·- .. . - -. . ,.., . - . 
~ . '- ·.· .... 
.-- -., f ,.., . - . '"- - .. I- ... .... 

E . . :;: ') 3 

0114 5 
0 11 4 6 
0 1 1 4 7 
0 1 14 8 
0 114 9 
0 115 0 
0 1 1 5 ,, 
0 115 2 
0 115 3 
0 11:3 4 
0 11::0 :'3 
0 115 6 
0 115 i' 

0 1158 

011 ~ '3 
0 116 ~1 
I) t l 6 1 
n 1 1 .- ~. ~ ,L t;\ ,:, 

U- 1 1 .c. . .., 
.L IJ ~· 

0 1 1 6 4 

E ·:- r, -:• ~I 1· i £? • "-'-''-' - .. v 

E -:,·,., 
• · - '.I .::. 

E ..... , .. 1 ~. • c. l ..;. 

E -::- r, ., . .._ . ..... 

1 1 7 1 
1172 
11 7 3 =-
1174 ~ 

BSS 
EJEC 
IFT 
GOTO E -=· I' ":• - . .... '·' .... 

01 1 6 ~; 
01 16 9 
1) 117 0 
0 1 1 7 1 
01 1 7~ 

. . . . --. - · -·. 

····lf.··~ ~~ ······~·~······-~··~~ ~~~~ .. ···~···~~···--~··············~*•• .. 
.... ., ... 
~~(..J ... , 

1176 !I 
1177 ~ 
11 78 ~ 
1179 ~ 
1180 lll 
1181 ll! 

11 82 * 
11 E:3 lf. 
1 18 4 :f. 
1185 ll! 

1186 lf. 
1 187 • 
1188 • 
1 1 s -~ :.: 
1 190 -
1 1 9 1 ~ 
11 9 2 ,. 
11 93 !« 
11 9 4 • 
1 195 *-
1 1 9 6 !II 
11 97 • 

S U E R C U T I ii t -· - R E L 0 ( UPDAT E R E L 0 C 14 T 1 0 ~; FILE) 

PURP OSE-- TO SE T OR RESET T~IE RE LDCP T I ON EIT CORR[SPOND ING 
TO TH E CH ANGE ADDR. 

IF A REL OC ATION B.tT E:>n T;; :: o R A c: ·:A;{ GE ADDR THAT BIT I S 
SET OR RESET ACC OR:l iNGL Y. 
IF A REL OCAT I ON BIT DO ES NOT E XI S T FOR A CHANGE A CD~ THE 
RELOC ATI ON F' ILE I S UPDAT ED TO I l'i J:I.U DE THE RELOCiHillr'l BIT . 
~EW RELD SAf iDN I NFORMATI ON IS ADDED 10 T ~ E EN~ or 1"HE 
RELOC ATI ~N F:L E IF THER E I S ROO M 
SHOU LD A CH ANG E I N RELOCAT~~ N IN FOR MATIO N CYU SE ~ RE LO CATION 
F I t_ E 0 V E F.: f UH! , A P -; fJ 3 D J 1~ G N 0 S T ! C ~ S 0 U T P U T 1~ N D T H E R 0 U T I i'l E 
RET URNS 7·0 TPE CALLER . 

THI S ROUT INE I S US ED ONL Y BY VO R rE X FORE GRO UND LI BRARY FI LFS 

CAL L IIH:i 
L D ri 
LDB 
CALL 

S:Ei l iJ EI'!C E 
TYP E INDI CA TOR <O FOR R~ ~ ET , 
C~~ NGE AD nR <INCLUD IN G ~~ GN) 
f<. C.: L IJ 

1 f. 0 R S [ T) 

RET URN S TO CPL LE R UPON COM PLETION OR AN EPP OR 

- =· "", •: . t. • "- ... -· c- ·:-- .. . . 
r.- • '-- .... ._. 
..... .-. ~ ...... 
1: • C. L' .; . 
C' .... , .. .... 
'- • C, I j ..:• 

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

.. ' E 
.-. . ~ 

'"' L • ._o 
C"' -:· •j '7• 
·- • • J ... 
r . ..._,,,, 
C.. • = I; .:_, 
r- :., .... 
~ . ._, , .. ·-· 
E ::• •" .. , . ·- ) ·-
E • ~~ ;J 3 
E ·~ :~ •-:, . .... ··' .... , 
F 

... ~ 
• i..' ;._;. . :: 

E -":'• '· :· . '- .... ..., 
E =· r ~ . •.. .. .• 
E ·:· r' ··;. . '-' ... ·-· 
,.. .- . I) .-, •:.. • c . . ... 
-1:.. > ft ·"":: . '·· .. -
r- .. .- .... 
~ - I ' • - . .• .· 
E ·. - .... • ·.:. iJ ·~ 
E - . ~ • ..-: ~r ..:: 

~ t • - I :! 11/ :• 
' ·1174 v ... ' 
O , ... ...,c-

1 1 ... ._I 

.. , ... "' -. . ..,. 
I_· i J. , . . • 

' • 1 ... .., l i .... .. I' .. -.. 

0 1 1? 9 
C 11 8 0 
fl l" '::l ' • J.~ 4, 

0 i 1 0::.' ·=-· • .L O.J ,_ 

n •i'~ . .., 
~· l ... ~, . •.J 

0 1 1 8 ,A 

0 118 ':· 
ro 1 1 0•. 
~· ~ '..J "-.' 

fl , l,..,~ 

J L CJ / 

0 11 8 :: 
0118·~ 
11 11 C! ' i ' . l 

u 1 1 9 1 
0 1 1 9 ·.· .. . ... 
0 l 1 9 J 
(Ji. 1 ~ 4 

i l 1 1 9 5 
0 119€· 
(l jt ·j ;-> 

L _., ___ -- ·--·--- "---·--··-- 4 -- '0 4&4.-.o--.------ --···--- ___ .._ ____ .,. __ ... - ------··--·----- ------- - - -
··- - --- · ---- - ·-·"- . 
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E.e YDRT£X LISTIHG PfHCH PROGRAM PAGE LI:STING PAGE < 466 ) 

1198 
A 1!00 
A 1201 
A 1202 
s:; 120 3 
A 120 4 

·········~······- ~······································~············ 03 01198 
E.2 03 01200 
E. 203 0 1 201 
E.2 03 01202 
E . 203 01203 
E . 203 0 1204 

00 2761 
OQ 2762 
0 11 -~763-
00 2764 
00 276~ 
002766 
002767 
0 0 2770 
002771 
0027 72 
002773 
00277 4 
002 77~ 
002776 
002 777 
C03 00 0 
003 001 
003002 
0030 03 
00300 4 
003005 
00300 6 
003007 
0030 10 
0030 11 
003 012 
0030 1 3 
0030 14 
0 03015 
00301 6 
0030 17 

000000 
0~4214 
064214 
00 ~ 001 
002000 
003150 
OO!:SOO:i 
oo61q. o 
000170 . 
001002 
0030~3 
006015 
0032 1 4 R 
001002 A 
0030 .56 R 
00~012 A 
150 4,60 A 
0 0 1 0·1 0 A 
0 0 31~0 6 R 
00:5223 .A 
0541'73 A 
1 4 41.71 A 

RELD ENTR 

R 
A 
A 
A 
A 
R 
A 

-0 0 1 0 1 0 A 
003013 R 
00 1 002 A 
003065 R 
0 0502 1 (..\ 
006 1ZO A 
000016 A 
14 41€.1 A 
00100·1 A 

RE LO~ 

12 0 ~ 
1206 REL10 

1207 

12 03 

1209 
. 

121 0 
1 2 1 1 
1212 

12 13 
1214 
t ;e15 
H! 16 

1 2 1 7 

121 8 
1 219 

1220 
1221 

REL15 

G03020 003136 R 
003021 005144 A 1222 

122 3 
1224 
1225 

REL20 
003 022 
003023 
003 024 
003.025 
00302 6 
003027 
003030 
UIJ303 1 
0 03032 
003033 
00303 4 
003035 
003036 
()03037 
003040 
0 03 04 1 
003042 
0030 43 
0030 44 
0 0 30 4:5 
0')30. 46 
C030 4 7 
003050 
l;(J30 51 
003052 
003053 
003054 
003.05 ~ 
003056 
003057 
003060 
iJ0 306 1 
00306 2 
003063 
(;:.)3064 
003065 
003066 
003067 
00307 0 
003071 
003072 
003073 
00307 4 
00307:5 
C03076 
003077 
003100 
003 101 
003102 
003103 
003104 
003105 
8 03 106 
0~ 3107 
0 0 3 11 o. 
00311 1 
·a o 3 1 1 2 
003113 
003 11 4 

f.l 
A 
A 
(~ 12 ~6 
A 

0141~:S 
144155 
054003 
006010 
000016 
0 0614 0 A 
000000 A 
00~012 A 
00 60 15 A 
003214 R 
1:56441 (.l 

06 4 004 A 
024140 A 
0 0 102 0 r. 
o· o 3o 4 4 R 
00~020 A 
000000 (.l 

136421 A 
0060~~ A 
00321 4 R 
01043 1 A 
002(100 ;: 
003150 R 
001000 A 
102761 R 
04 4 131 A 
001000 A 
002764 R 
014122 A 
006120 t=': 
00001 7 A 
0~4117 A 
005012 A 
0.01000 rl 
00300~ P. 
0050 4 ' 1":! 
006 14 0 A 
000170 A 
001002 A 
00 3 141 R 
005144 A 
00601:i A 
003214 R 
00 1 002 A 
003065 R 
00 5 0 1 2 A 
150460 A 
001010 A 
0 0 .• 3 1 0 6 R 
0 0~2 23 
001000 

0 
A 

12 27 RF.:L21 

1228 
122') 

1230 
1231 
1232 
1233 

1 234 REL3S 

123~ 
1236 REL40 

1237 
1238 

1239 

1240 RELSO 
1 2 41 

1242 
1243 

1244 
124 5 
1 2 4 6 

1247 
1248 

1249 

1250 
1251 

1252 

1 253 
12 54 
1255 

12~6 
125 7 

RF:L60 

003005 R 
00504~ A 12~8 
0 C. 6 1 4 0 A 1 2 5 9 

REL6~ 

o·o.o 1 6 5 A 
001002 A 
003231 R 
01 4 064 A 
00 5012 A 

1260 

1261 
1262 

S TA 
STB 
TZA 
C~Ll 

·:oc-Ro .. •· 
SUBI 

JAP 

LDAE 

JAP 

TAB 
ANA 
.JA Z 

co r1 P 
STA 
SU B 
J AZ 

JAP 

TB A 
ADD I 

SU B 
JAN 

I XR 
LDA 
SUB 
S T ~~ 
LIrA I 

SUBI 

iAB 
LDAE 

IH;A 
STB 
LDE 
J BZ 

LDEI 

ERA 
STA £ 

LD A 
CAL L 

P lR 
JMP 

LDA 
ADD I 

:STA 
TAB 
JNP 

T )-;A 
SUB I 

JA P 

I XR 
!.D AF.: 

.JA p 

TAB 
ANA 
JAZ 

GDI1P L 
J 11 p 

TXA 
SUE I 

LDA 
TI"P. 

RE L90 
REL9 1 

REID 

o=-
1 2 0 

REL~O 

R-EEU F"t X 

RE L~ ~ 

BR1~ 
REL6 ~ 

02 :::1 
REL92 
REL9 1 
•+4 

IR EL60 
' . 
14 

REL9 1 
RF:L7 0 

REL 9 1 
IH:L 9 2 
RFL2 1+1 
1 4 

0 

jt) E :e U F" , · )(·! 

04 41•B 
REL3 ~+1 
REL90 
:::' EL4 0 

0 
. 

042 l,·B 
REBLI F'•X 

B:SS 
RE ID 

R E 1.. 0 

RF.FCB+3 
RE L 0 5 

RE:L9 2 
1 5 

REL92 

";'f.L1 5 

l 20 

REL7 5 

I?EBU F"•X 

REL6 0 

':3R15 
REL6 ~ 

1)23 
REL 15-l 

117 

REto S 
. , 17 L 0 1 ,, ... .... 

' 

TYPE INDICATUR 
CHA NGE ADDR 
S ET FD R READ OPERA TION 
RE~D IN RELO SECTOR 

CLEAR · X AND A 

I f END OF SEC TOR 

RELO FILE EtHRY 

If NDT A RF. LO ADDR 

If END DF RTELC FI LE FDUN 

CHAtHiE ADDR 
IF WITHIN RANG E 

IF RELO ADDR IS GT CHAM GE ADDR 

SET RELO ADDR+14 

CH~ NGE ADDR 
IF CHA NGE ADDR IS GT RELD ADDR +14 

CHANGE ADDR 
RELO AD DR 

SET UP RELO BIT PO I NT ER 

; 

RELO BITS 

CLEAR BIT F"DR CHA NG E ADDR 
SA V: RE LO BIT POINTER 
T'tPF INDICATOR 
If" RESET O PE~ATION 

RE LO BIT POINTER 

SET DIT f"OR ~HA NGE ADDR 

• 

PUT RE LD EI TS BA CK INTO RELO FILE 

WRIT E OPERATIO N 
PERi-"ORM 1-JRITE 

RE TURN 

sr ·r TC NE Xr ~ELO SECTOR 

CU RREMT RELO ~ DDR 

S E T C U R R E N T R E L 0 A D DR r 0 R 1·1 E :n 1 ~ J.l D S 

IF AT EN D Of S ECTO R 

LOO P IF NDT RCLD ADDR 

IF END OF ~ELO f"ILE INDI CATOR 

C ONVER T RELD ADDR 
CHE~ K THIS REL D ADDR 

IF N~ RDOM FOR RE LO BITS 

C H A~lGE ADDR 

. 
E . 203 01205 
E. 203 0 1 206 

E. 208 01207 

E.20 3 01208 

E . 203 01209 

E. 203 01210 
E.2 03 0 1211 
E . 203 012 1 2 

E . 203 01213 
E.20 3 01214 
E.203 01215 
E.203 01216 

E. 203 0 1 217 

E.203 01218 
E. 208 0121"3 

E. 203 01220 
E. 2C3 01221 

E. 2 03 
E . 203 
E • 2 0 ::;: 
E .-, u· .-. • c. ...:· 
E .•. u· -:. . c:. -.;I 

E . Eu3 

E .. 0 ... . ;:;. . .). 

E.2 'l 3 

E. 203 
E. 2 C3 
E. 208 
E .~08 

E. :J03 

E '.'0':o 
• ·- 'wl 

E -=· 0 ':"• . ._ ... 

E ·:-o-:. . .... .., 
E • 2 •) 3 

E . '203 

. 
01222 
01223 
01224 
0 1 ·=· -::. "' L.. '- ~ 

0 1 ·=- ~ . .!: ._c. •J 

0 1 ..... . .., ..... 
c. c •:> 

01229 

01230 
0 1231 
0 1~·--:.-:r 

- ("'. -.J I -

01.233 

01234 

0 1 2:35 
01C:3E. 

0 12 3 ? 
01238 

01239 

E. 20 3 01240 
E.? fl 3 01241 

E . 2 ::: 3 01242 
£. 2 {13 01243 

E . 2 0 3 
E :;. 0 ':o . .... .. ... 
E .... t"i '=' 

• 1!'. ·-· 

E . t? li3 

E " 0 ~. • .... .j 

E -· -~ · . • '"- u ..;. 

01244 
0 1 2 <~ 5 
01246 

0 12 47 
C1248 

0 1 ':><!.0 .... . -
01 2:':·0 
o 1 ::· s 1 

0 , .... ~ .. .) 
1 c. .. ·-

E . 2o:;: 01253 
E . <::03 011=:54 
E -:> 0 ~. 0 1 ~ .... -· r:.J· <; · ~ .:.; ..... 

E -. ,,-. 
• .._: , I .; • 

E ..., r, ..., 
• c. "' ., 

- ·":o , , ·:. t. • "- v ....,, 

E '" ,.. •') • c: '· •,;} 

C"' •• r , .. ·-· . ..: .; .;; 

01 .... <=6 
c: ·-· 

0125? 

0 1253 
1} 1 2 5 9 

01260 

0 126 1 
Ol.2E.2 

----..- ------ -· . • -"'--- ·- - -
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E.! VORTEX LISTI .NG PAT CH PROGRA M PAGE 23 Ll ~TI HG PAGE < 467) 

:) 0311:5 
00311€. 
0 03117 
0 03120 
003 121 
oo3t2c 
~;J'3123 
003124 
003 125 
003126 
u 03127 
003130 
0 03131 
003 1 32 
003133 
00 31 3 4 
0:13 13~ 

n" !'"!"':"l":'~ 
' J - · ....., - 0 

no"""·-"'!' .. ..l 1 ..:./ 

no"""'4'"' .., ...... • u 

:):)3141 
00 3142 
00 3143 
003 144 
o o<:: 1 4 5 
0031<~6 
:j(l3 147 

0 03!:50 
0031:51 
0 031:52 
003 15 3 
<"IQ'":\1 .. 4 • ., <J ...J 

003 155 
')0 31 56 

0 031~7 
003 160 
0 0 316"1 
0 03162 
0()3163 
00 3164 
00 316:S 

0 0 3166 
0 03167 
3 03170 
OC317l 
003 172 
003173 
003174 
00317:5 
003176 

00 3177 
003200 
003201 

0 03202 
0 03203 
:· '}320 4 
0 03205 
00320t> 
003 207 
C03210 
003211 
OC3212 
0032 13 
003 214 

00:5211 ~ 
0060:5:5 R 
003214 R 
0 64 060 A 
00:500 1 A 
0060:5:5 A 

R 
A 
A 

003 21~ 
130440 
0060 :5 5 
0032 1 6 R 
:JO HOD A 
0030 21 R 
002000 A 
000326 R 
00136 0 R 
001376 
00 00 1 0 

R 

00:514~ 1=1 

OO lOO C A 
002770 R 
044043 n 
005001 
0020 0 0 
0 0 3 15 ;:: 

~~ 

h 
R 

005004 A 
00 1 000 A 
0080 6 5 R 

000000 ~ 
005012 A 
0 14007 A 
0 0615 0 A 
17037 7 
00503 1 
0 54 0 0 2 

A 
A 
.:l 

00650:5 A 
002 3 31 E 
10000 0 A 
000000 A 
0 0 3?'0 2 R 
04!0000 A 
00 0000 A 

00650:5 A 
.tfb 2340 E 
0031 5 7 R 
003131 R 
003131 R 
003131 R 
OC316 C. R 
0010·tl0 A 
103 150 R 

000000 
000000 
000 000 

A 
A 
A 

000170 A 
003214 R 
000000 A 
00000 0 A 
000000 A 
000000 ~l 
000000 A 
15433 0 A 
1!5433t' A 
154330 ~ 

1~63 
1264 

126:5 
1266 
1267 

1268 
1 26 9 

127 0 

1 2 7' 1 R£: L68 

1272 , 
127 3 REL70 
1274 

12 7:5 REL7'S 
1 2 76 
1277 

1278 
1 279 

CPA 
STf.I E 

S TB 
TZA 
STAE 

~ RA 
STA E 

j 11 p 

C ALL 

INCR 
' ....... - •·r r 

Itl ~ 
T~ A 
C ALL 

T7" L. ;•'\ 

j t1 p 

RE Bur.x 
R£;..92 

REP.U F"+1•X 

B~1:5 
RE BUF"+2• . .X 

REL20 

G4~ 
REL lO 

REF C:S+3 

f-< FIO 

RE. LE. O 

SET NE~ RELO ADDR 

UP DATE NE~ RELO ADDR CELL 

SET ZE RO WORD fOR RELO BITS 

SET NE~ END CF RELO F"YLE IN DICAT OR 

GO SET/ RESET RELO BIT 

POST " NO RO OM 

SET FO R NEXl ENTRY 

SET FO R NE XT RELO ~ ECTO R 

READIN NE XT RELO SECTO R 

CONTINUE SE ARC H FOR Er:D 

• EkR CR 

E. Z03 
E -~ 0 " • - .:> 

£.2 03 
E. 203 
E -:> 0 ·:> . ... ..., 

E -. ,, .... , c. v.;. 
E ·;;. u· ·:. . --.. .... 

E ~. 0 -· . .:;. ..;, 

E ···o-· • c. .,:. 
E ..... r. ..... . c. • ..:• 

E . . .... l 
• .- J .;:o 

E ·:. ... . -, 
• ._ l.i - · 

E -. (I ~. 
• ~. .;.t 

E -~· !J" .-:, . ~ -· 
1280 EJEC E. 2 C8 
128 1 ~--~---~~······*~~·······~·······~·····*·~~···~~~~~···*·~~··········· r, '=' ,_, -· 
l ~s~ - ~ ~a~ c c - ~ . ~ ~ 

.. '""" " "' . J. C. O...) 

123 4 ll! 
12 8 ~ ll! 
1 ..... ., ..,. ~ 

c o o ' 
1 287 • .. 
1288 ~ 

1289 :.: 
1290 jl( 

" ' · " ... 0 U T I ~· .- ,... E 1 0 ~ ·.JD "- t ~ r-·- " (RELO 

PURP OSE- -TO PERrORM 1 /0 
M1 D FILE GIVEN 

CAL LING ~:EOU EI1CE 

! / 0 R D U T I t1 E ) 

OPERAT I Om~ ON 
T HE OPER AT!Otl 

j ,.., ..... 
\... t.' ,., I /0 OPERATION 

REID 
con e <BIT S 1 1 -8 ) 

CAL L 

THE S FEC IF"I ED 
CODE 

LUtl 

,..... ~ ... .-, 
c_ . c. , .. :. 

E ·. ' .-. 
. c ·~· 

r- .• •.• , "'• c.. • ;:. ... ..:· 
r ~·. 1-, "'• 
C.. • 0::. .I ._·, 

E . : · 0 :3 
,... .""\ .· . ...... 
(. • .:... II I ,; , 

E -. . .-. 
• .:.U..:· 

129 1 * E . 2 0 8 

1292 ·······~·························~·····~··········~····~·~··········· "3 
1294 REIO ENTR E. 2 3 
129~ TA B 
1296 LDA 
1 297 AN Al . 

1298 
12 99 
1 3 0 0 R E 1"0 

;'IE I"G£ 
~ TA 
o;: r:A D 

R F::1 0+3 
D t7 0 377 

RE10+3 
R E~cs.o.e.o 

I/1:! CO DE 

CLE AR OP CO DE 

SE T NEW OPC ODE 
PE R FG~M : /8 OP [RATI~N 

E ·:· ' ~ ·:· . - ...... 
E . i~n:·· 
t.- ..... ,·. . .. . . -. -.. " -· 

c· -... ; =· '- .. "' .. ... 
<:"" 
'- . ... 

01 263 
01 2 64 

01265 
01266 
0 1267 

0 1268 
0 1 269 

0 1 2 7 0 

0 1 2 7 1 

0 1 272 
01 -. ~ ~ C. I . ;') 

0 1 274 

01 ..... ~·· J c ~- ._: 
01276 
0127? 

0 1 ..., ... . -. c. i' •.J 
. 1 ~ - -U c:/':J 

r. • ...., i"'o .... 
!J 1 c. 0 !J 

01E:S 1 
(; 1 ,., , .• -· -- . ,_ .. _, , __ 
.... 4 ~ ....... .. ... 

'·' J c. 0::0 .:> 
0 1 2 8 .·;. 
'• 1 ,.., ,-, ,... 
IJ C,. 0 ,_1 

'·t -•'"•C IJ t.":,(j t") 

01
~ . . -,-. 
c;. C• l 

i"o • .- , ,-""! ~'\ 

IJJ.C..OV 
r. • - , t"'l ,..., 
'..'J. C.O::" 

01290 
iii~-=·· .. ..... 7 ~. 

(1lc'92 
•·t ~o . .-c v '-,.r*y 

0 1 2 •j 5 
i 't t ,-, •:l /' 
·-· 1 .::. ... ': . 
fot :<9"· ._, L.. .. 

1301 ~ T A T E :. · -:. 01 "0 1 . '- ·. ._. .:;) ... 

1302 RJ::IO 

1303 • 
13~1 ~ ~ELO DATA BLO CK 
130~ 
1306 
1307 
1308 
130 9 

• 
REL90 
REL91 
REL92 
REF"CB 

• 

DATA 
DATA 
::l ATA 
fCE 

1310 R£BUf" F S$ 
13!1 1 CONT 
1312 EJEC 

0 TYP ~ INDIC ~ ~ OR CO=RESET, 
D CHAN~[ ADD R 
0 CURR~H T REI_O ADDR 
120.REBU~,o.o. · xx• ,· xx •,• xx · 

R[ I.O FILE BUFFER 

1:-:SET > 

1313 ··········~·····~······~·······~·~·······~ ·-*··················~*·* 13t4 • 
1 3 l. 5 • 
1 316 • 
1317 • 
131 8 • 
1319 lP. 

SUBROUTINE ·- -DIREC CIDEN T1 FY DI RECTIVE> 

PURP OSE--TO IDENTI~Y THE 
~ERVICE ROUTINE 

PATCH 
ADD R 

DI ~ EC TlVE AND FETCii THE 

E ?· ~ 
• '- ... :< 

E :.· l"t ':• .... '- \ ..... 
E ,. .. .. ~ 

• C~ l, .j 

E ·:. . " . ~ . .... 
E ..-.. -. ~. - . ~ . ..~ 

~ 2" -· ~ • . u • .:• 
·- ... . ~ .. .. 0 ~. 
~ . ..... ·-· 
E -.,., .... 

• .:...v..;, 

E .-. f· .., 
• .:. " oJ 

c- =· .- .-. 
~. • ·- · ,1 -· 

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

' · "=' - -· 

01 302 

0 1 ~. 0 .•, ..;. .;: 

0 13 ~14 
01 :':!0!:-
o1 :::oE.. 
r.l 

... ,, .. _. 
.' ~· 1)/ 

0 1 30 :3 
0 1 3 0 ·? 

01310 
•·t ·-:. 1' .... ._, -

-·--· - - - ---... -~ - . -·--· -- . ., " . . " .. .. ~ ............ _. __ .___,.,., ~-- .... ... ..... ..... .. -- . ~· -·-· ···-- • ·- • • ••• ..~. ........ • ••• • • ~-- .. .... .. .... 4 ..... _ _ . . . .. - ..... .. I _,. • • - ,. . ,,__,, • • • ' ' • 



' 

E. 2 VORTEX LISTING PAT CH PROGRAM PA GE 24 LIS TING PA GE ( 

003 404 
0 03405 
003 4 06 
003407 
003410 
0034 11 
0034 12 
8 03 4 13 
0034 14 
003 41::i 
0034 16 
003 417 
003420 
00342 1 
003 422 
003 423 
)03424 
00: 425 
003 4 26 
') 03427 
1)03 4 30 
003 431 
('03 432 
OOS43 3 
003434 
003 4 35 
003 4 36 
t.: 0 3 4 8 7 
!j0:?4 1 0 
u0:!: 4 1 
003 44 2 
003 443 

0'.)3 444 
003 44 ~ 
003 446 
:..;034 47 
003 4::!0 
:::'034 ~1 
0034 :52 
003 4:i3 
'J 03454 
0034~~ 

0 03456 
0 0 3457 
003460 
00346 ! 
!; 03462 
"'''=' 46 '=' • • • .. ' <t.J o..J 

00346 4 
00346 :5 
003 466 
0 0 3 467 
003470 
. 0~4"1 '-' .._. I 

:} 0 3 472 
003 4 73 

1320 w. 
13 2 1 ll! 
1322 liE 
1 323 liE 
1324 liE 
1 325 liE 
1 326 liE 

CALLING 
l.DA 
C'AL L 

SEQU E:N CE 
XX 
DJRE C 

WHERE XX POINTS TO THE SE RV ICE .ROUTINE 
ADD R BLO CK 

RETURNS TO C ~LLER WITH: 
A REG CONTAINING SERVI CE ROUTINE A.DD R, - 1 I F' DIR tiOT FO UN D 

1 327 ll!ll!ll!ll!ll!ll!ll!~ ~~ ~···ll!~~·ll!ll!ll!ll!ll!ll!ll!ll!ll!ll!ll!ll!ll!~ ~· ~···~·~~···········~ ·-~~ - ~ ·······*· 
000000 
0!5402::i 
005002 
0060 1 6 
003434 
0010 1 0 
003430 
006 1 3/ 

A 1329 DIREC EN~R 
A 1 330 ST A D I T!1 P 
A 1 331 T ZB 
A 1332 DilO LDA E 

' 00 47 6~ 
001016 
003425 
oo:;o21 
1 2 4 ;0 1 2 
00~012 

f< 
A 
R 
A 
R 
A 
R 
A 
.A 
A 
A 
A 
R 

0 1 6:P 0 0 
001000 
103404 
005122 t:; 
00100 0 A 
003 4 07 R 
00531 1 A 
001000 A 
10 3404 R 
00000 0 A 
1 27'3 2 0 A 
1 2730 4 A 
127305 A 
127310 A 
1273 0 1 A 
127314 A 
127302 A 
OOO'OOC' A 

ooooo o n 
03 4 02~ A 
00602 0 A 
0 03 4 70 R 
0 1 6000 A 
0060 :5 ~ · A 
00 ~22~ R 
016001 A 
00~ 1 '1-4 I~ 
0060!:i~ A 
00:52 2 ~ R 
016002 A 
OO:i144 A 
006055 A 
005225 R 
0051 4 4 A 

1 333 J AZ D I::i O IF END OF' D! P. ECTIVE LIST 

1 33 4 ERAE I f'IIIU F' 

1 33~ ..! ANZ !Tl l2 0 If NO MATCH 

1 336 TAB LE INDEX 
1 .... , 7 " ..,:. 

TEA 
AD D 
TAE 
LDA 
~ Eru• 

D:TM P STA RT Of SE~VIC E ROUTI NE TABLE . 
1 33 8 
1 3 3'3 
13 4 0 

134 1 DI2 0 
1342 

1 3 4 3 DI:50 
1 344 

IER 
J t1P 

DA R 
RETU • 

c ' 2 
DlR EC 

D I 1 0 

IliRE C 

134:5 DITMP DATA 0 
1346 DIR DA TA '. P ' 
13 4 7 DAT A '.D' 
1348 DATA '.E' 
1 3 4 '~ Dr·H A '.H' 
135 0 DATA ' .A ' 
1351 ItATA '.L' 
1352 DA TA • .B• 
1 3 53 DATA 0 
1 3 ~4 E.J EC . 

SER VI CE ROUTINE ADDR 

COt'IT INUE SEARCH 

SET DIR NOT FOUND 

PT CH DIR 
DUt1P DIR 
E XIT IJIR 
HI ST DIR 
APND DI REC TIVE. 
LIB R DIR ECTIVE 
iA SE DIR EC T IV E 
END OF l'ABL£ 

• 

1 3 55 ·······~········~·····*••*•••·· ~ ·~·············~········~········· 1 3 56 w. . 
13 57 ~ S~ BRCUTINE--IMAGE 

CALL ING 
C: Al.l 

SEQU EN-CE 
!M AG E 

<MAKE ENTR Y TO P~ TCH 

' • . 
IM AGE) 

1 3~;8 1i. 
1 359 ~ 
1360 ~ 
136 1 • 
1 36 2 • 

It1 CNT COttTAIHS CURRENT POINTER I!!T D IM'B IJF 
PTAD R BLOCK CONT AI NS 3 WwRD ENTR Y 

136:3 Y. 

1 364 • RETURNS fD CALLER WITH: 
1 ·36~ • PT ADR INC.REM1=1'1TED 
13 66 !I! I MCN T UP D ~ TED BY 3 · 
1367 Y. • 

1 36S ••••••••••••••••••••••--••••••••••••••••~.,•••~••••••••** * •*••••••• 
1870 I MAGE Et:TR 
1371 LD >: 
137Z LDBI 

1 373 
137 4 

1 37 ~ 
1 376 
1377 

137 8 
1 379 
13 8 0 

1381 

., 

LDA 
STAE 

LDA 
IXR 
ST AE 

LDA 
I~< R 
S1A E 

I XR 

IM CIH 
P TA DR 

GJ 2 
r ;u~ uF , 1 

1 ' 2 

IMJW F', 1 

B·UF FE R POI NTER 
Ei'lTRY BLOC K ADD R 

07 4 00 6 A 1 382 ""T " ~ ,.... I MCN T 
PTA DR 
IMAG E 

SE T FOR. NE XT ENTR Y 
SET F'OR ~ E X T ADD R 044 002 A 

001000 A 
R 10 344·1;. 

000000 A 
00000 0 A 
00000 0 A 
00000 0 A 

t 

1383 
13S 4 

HIR 
RETU • 

·?s"' J. ...J ,_, PTA DR "11.:;;- A PATCH IMHG!.:: EN TR Y BLOCK 

1 396 IMCHT DA TA 0 IM~ G E EtiTR Y PD I HTrR 
1 3 s 7 [ ~! F.: c 
1 338 ······· ~~ ~*····· ~*····~····~···· ~* *~ ~ ~-~---~~·*·· ~ ··~---~~~*~····~~-1389 • 
1390 • 
1391 • . 
1392 .. 
1 393 ll! 
1 394 • 
1 3 ·~~ • 
1396 • 
139 7 lll! 

1398 • 
1 3 9 9 • 
140 0 • 

S UB RCUTI NE·- F'ETCH <FETCH AN ITEM ) 

P UR POSE--TO rETC H AN ITE M FFOM A BUFF ER 

CALLING S EQUENCE 
Cj:P_L FETC H 

D~ ~A NU LL FIE Ln SERVI CE AD DRESS 
L ~TA END Qf R~CO~D SERVICE ADD RE SS 
r~·TR INVAL I D I TEM SE RV I CE ADDR 
LOC ATION BU r PT CO~TA I NS !HE BUfFER 
CCMP L--LEF T B YTE ~ POS--~I G HT BYTE 

- --·-- ---· .. -- ·- ---~··- . -·-

PO INTER 

46 9) 

03 01320 
03 01321 
03 0 132 2 
03 0 1 323 
03 0 1 324 
03 01 325 
03 
03 
03 
03 
0 ro 

.;, 

0 r , 
.:· 

03 

03 

1)3 

03 
03 
03 
03 
03 
. .., 
:j ._. 

03 

03 
03 

0132r?, 
0 1 -:• ·:> ":> 

..... to... {' 

01329 
0 1330 
01 ..,·:•1 ._ ...... 
01332 ' 

0 1 334 

01335 

0 1 336 
01337 
01 ":\?t.\ 

~....., tJ 

0 1339 
0 13 4 0 

01341 
013 4 2 

01 3 4 3 
0134.:1 . 

03 0 1 :3: 4 5 
03 
U
• r, 

.;, 

03 
03 
o::.: 

E.2 0:3 
E ;:. it :'=! . .... -.. ..... 

(• 3 
0 3 
03 
o-:. . '-' 

03 
03 
G ~: 

'
., ·:'· .. ~· 

03 
0 ·:· .. 
(13 
03 
03 
"" oJ .;. 
•. ? ,, .., 
( I ·';o . -· 
0 3 
P. -:· 

.• oJ 

IJ3 

" r, 
t_l ..:· 

fJ :• 
~ -· 
(' ':• . -· 
~"1 .., . .., 
, .. ·:· 
t..f ._. ,., ... 
tJ .:.· 

r ·:. 
' -· 
l .• ·:· -· .·. .-. .... .. .... , .. -. .... . ;. 
l l :::: 
( ' ·:· -· ·-· 
08 
.-. ·:i 
" -· ,·. "':• 
.... ·-· n .-, 
'J .;.. 

0 3 
0 ':• ~· 

E '.) .-. 0:• • t;. •• • .... 

I"• .-. 
·' ..:.· 

0 1 ~::4 ~ 
013 4 7. 
ot;::: 4 8 
0 1 34'3 
0 1 350 
013 5 1 
01352 
0 !.3 53 
01354 
01355 
01 356 
0 1 3 57 
01358 
01859 
01360 
0 1 3 6 1 
01 :362 
01363 
01364 
01365 
Ot366 
01367 
01~?.68 
01:370 
0 1 3 7 1 
01 .... .., .:> 

.:Jt:-

0 1 373 
0137 4 

0 1 r. ~ -. ' 

,;,. .· l 

01378 
it 1 '? .., ·::· 
'-' ·- • I •· 

"1":' 0 [ 1 JJ.,_ .._, ._,_ 

(•1":• 01 ._. C• 4 

0 1 '=':::?':• •.;J .. '-

01383 
lj 1 ·:o 'j ,. 
' .... v ... 

0138':) 

01386' 
01387 
.... ~ "' •.. -. 
•.• J. . .)OO 

01389 
01::::9(1 
0 1.3 9 1 . 
0 1392 
I'J 1 ·:.' q ·:.. ·-· .. .. ' 
01 ,·~(' .·' 

•-' -·· 'I' 

0139 3 
0 1 .3 9 ;:> 
01:::9 ? 
,, 1 ':• c, •:> 1.;. ..... ,,. •• 

0 1 8 9'?. 
0140 !) 

• 



• 

. . 
• 

• 

E.2 VORTEX LISTING PAT CH PRO GRAM PAGE 2 5 LI S l i NG PA GE < 46 9) 

003 474 
0 ()3 475 
0 03 4 7 6 
003 4 77 
J 03 5 00 
003 ~ 0 1 
00 3:502 
00 3~ 03 
00 3 :5 04 
n .... ~ • ..._ _. 
Ul.f.j.JU...J 

'J03 :5 06 
003:=i07 
003:510 
00 3 5 11 
c ·::.r3 5 12 
003 513 
no 3514 
' . 0 ,, ., 1 "' ,_. ..:· ..J ..... ...... ..,~., 
•.) o.).;,.J 1 0 

(.!0 3517 
003520 
')0.., ~ "1 : ..;, ._1 .-::. 

00 ? "'" " v ..._,;;;;c.-:. 
• . '" "":• c::; ..... :· • • Jl ._ ....... c. ._, 

00 3 5 3 1 
003 53 2 
... ,., ·:· C' ~ -':;• 
•• • • ..,J ·- ' ~· v 
.-. ... "" II: '""" 4 
·.• lJ .j ·-· ..;, 

~::)3 535 
' ·, 11 ":· c:- "' ~~:. .. • ....... ...J ._. 0 

···o-· C" -'"" V ..:; .._. 0:• I 
' t l' t-"::C:.40 
• \ o' ._o ._, "" 

,., , ,, ~ .... 41 ·.· ... .;,. ._; 

'• !"""""!! .... ..... 
I.JU V ·J "'t' C. 
t ' t , ·, ., ~ A ":~ 
._ • • ...., .... "T....J 

-) (13 544 
(' (J3 5 4 ~ 
') 0 3 :3 ~E. 
•J03 5 4 7 
003 :55 0 
Ot3 5 :51 
:J 03 :i 52 
"a~ -- "=' .... ~') ...; ._1 .,.;I 

003 ~5 4 
~03 ~ ~ ~ 
:03 5 5 6 
80 3 5:57 

.. 140.1 
1402 • 
14 03 
14 0 4 

ll 

• 

RETURNS TO CALLER &.liTH: 
I F ~ULL F IELD, T~ N~ll FIE LD S ER VI CE ADD R 
I F END OF RECORD, 7 0 END OF REC ORD S ERV IC E ADDR 
l F I NVALID IT EM , TO INVALID I TEM SER VI CE ADD R 
IF VAL ID VL AUE , A+ VL AUE 
BU F PT POIN T I NG TO NEX T AVAI LABLE BYTE 

14 0 !5 • 
14 06 • 
14 07 
14 0 8 
1 4 0 9 ~······~········ .. ·~············~·······~- ~ ~············· ~ ········· 003474 

00:50 0 1 
0 :546 01 

R 
A 

1 4 1 1 FE T 0 :5 EQU "' 
• .• 1 .... L"t C. 

1 413 
141 4 
141~ 

A 
o ::;4 221 A 
0:54 2 16 A 
0 :54 466 A 
002000 

1 41 6 FET10 

00 3 72 2 R 
00 ~ 0 12 A 
0061 4 0 A 
0002 4 0 A 
0 .010 1 0 A 
003667 R 
00 61 40 A 
0 0 00 1 4 A 
00 1010 ~l 

003:526 R 
006 1 40 A 
1 77 ~' 7 7 " ~l', tl H 

001010 
003653 
606140 
000 0 02 
001 010 

A 
R 
A 
A 
A 
R 
A 00100 (; 

00 37 01 R 
(I (1 :3526 p 
00511 1 A 
05 416 7 A 
01 44 36 A 
00 1 0 16 A 
003:54 0 R 
0 2415 7 A 
016000 A 
8.541 5 5 A 
0 01000 A 
1 ,.. ....... 1 .-. u ~ ,. .,:. 
nn6 .... ,,, 
v u \.• o.J·.· 

R 
A 

" A 
A 
A 
R 
A 
A 
R 

0045 6 5 
006 ,140 
00 0 0 07 
0 0 10 0 2: 
0 03 7 01 
00:52 4 ·~· 
0020 0 0 
00 4045 
0 0 6 14 0 A 
000260 A 
00 1 0 04 A 
0036 1 3 R 
00 614 0 A 
00001 2 A 
0 0 1 0 0 2 ~ 

1 .. ... 
... ! ~ 

14 1 8 
1413 

1 420 

142 1 

1 4?.2 

'4?? . ... ~ 
142 4 

1425 

14?.6 

. ~ ........ 
i"'t C I' 

1 4 28 
• 4 '" 9 ~ c. . 
1 430 
1 4 3 1 
14 32 

1-4 3 3 
14 34 
14 :3~ 
i 4 3 6 

• -~ ':> .., 
• "'t'v f 

14 38 

14 3 9 

1 4 4 0 
14 41 

144 2 

144 3 

14 44 

144:5 
0036 1 3 R 
002000 A i44 6 

FET2 0 

f"ET25 

• 

T Z i :j 
S T A 
CS TA 
ST A 
ST A 
CAL L 

TAB 
SUB I 

J AZ 

$UBI 

JA Z 

:> UBI 

.JA Z 

S UB I 

JAZ 

.JMP 

EQU 
I A~: 
:S T A 
LD A 
J AN Z 

LDB 
I_ D A 
'\ T A 
RETU ll 

I TJ V T ..... ) .. , ... 

SUB I 

J AP 

L; P X 
t: AL L 

~ UBI 

JAN 

SUB I 

J AP 

CA LL 

RETY P 
·vA LU E 
f>VT RM 
COUN T 
SC AN 

0 • 

FET7 0 
. , . -. 
r E r;=~o 

F ET 5 0 

• 

·-·-··· 
FlT5 1 

FETl: R 

TE RM 
COUN T 
F ET2 :5 

FETC H 
0 ' 2 
;.· ETC H 
f E.i'C H 

1 T B L' F 
.., 
( 

FETER 

F'l: VT E: 

' 0 • 

... r· r 4 0 r . ' 

1 0 

re: r 40 

OC2B I 

CLEAR VA LUE 
CLEAR PRE VI OUS TER MI NA TOR IN DI CATOR 
CLEA R CHAR COUN T 
SCAN UN T IL TERM I NATO R 

IF BLANK T ER~, CHECK IF NU LL RECORD 

IF C CH1M A TE:!;;: t1 

IF ADDIT I ON EX PRESS I ON 

I F SUBTR A CTIQ~i EXPRES S ION 

I t I ~l VAL ID I .• ~- "! 
I - · ·~ 

SET END OF E X P R E SS I O~ 

IF NOT A NULL FIELD 

NU LL FIEL.D ~~ R V I CE AD DR 

IF MOR E THAN S I X CHA R 

SET FDR LEF T BY TE 
FETCH 'EYTE 

IF NOT NUt1EI"~C 

I F' r l 0 T N U f1 F.: R r C 

CON VEP T TO B:~ARY 
oo:::; 5 6Z o o 377 3 R 

j~ 3~64 

003 :5 €.~ 
,.1) 3 :> 66 
~03 :5 6 7 

003 5 70 
C'03 ~ 71 
003 572 
··•n? 1:'7 '> 
'•'\o' •J._l f<J 

0')3 574 

(1(13 ~?~ 

0LI 8 57 6 
·o~· .. 7 7 
(J ..:· ·-· 
U03,;on 
·:rn ::> 6 0 ! 
0113S02 
(103 6 03 
l103 604 
(!03605 
(103 6 0~ 

003 6 07 
003 G1 0 
00361 1 
IJ03 6 12 

00370 1 R 
003:56 -1 R 

A 
A 

02413 1 
0 0 10 2 0 
003:575 R 
00 :5 3 22 A 
0 0 1 02 0 A 
00 .., .. ..,. 

v ...,) t' "t 

005211 
005 1 11 

R 
A 
A 

00357 4 j:.: 
1241C:3 A 
003:5 75 R 

~~ 
~~ 
A 
A 
~~ 
R 
A 

0 :541 2 2 
01 4 3 71 
0 :5 4 11 6 
0 1411 6 
C>0 1 Cr 1 C 
003 5 00 
00:500 1 
054 3 c; :::: ~ 
01 41 12 ' ) 
0 4 410..1. A 
04 4 10'3 A 
04 4102 A 
(10 1 000 
103713 R 

" . , 

1 4 ·• ;:" 
144~ 
1 4 4'3 
14 ::i O 

1451 
1 4 52 

1 4 53 
1 4 5 •1 
14 55 
1 4 56 
• ~ 5 .. 1 "t .... ( 

!4~ 8 
1 4 :.'59 
1460 
l4E-1 
14E.2 

146 3 
1464 
1 4 €. 5 
1 4 6 6 
14 .;)7 
14 6B 
14 69 

FET30 

FET32 

FE T35 

DA T~ 
EQU 

, f· ..,. 
...; ·' (:. 

,. 0 .... .._ . H 

I~-:~ 
U:lU 
A DD 
E r· t • 
""' .n A 

LDA 
$TA 
L lJ A 

I " ' ., ,J rt (._ 

T .. . 
'· R S. TA 

L rr A 
I ~~ ~: 
H i R 
I t·l R 
RETU • 

~ .. • \l T R M 
F E ... .... .. 

! ..:; • ..J 

f'( T 3 2 

-'iALU E 

VA l_ U E 
~l RI T H 
~, v f r:· M 
r .- r' M · "-I'\ I .. ... .... 10 .. .: . ' 

·.1 R I T H 
VALU E 
FETC H 
F!:: TC H 
-r l ' f•H 
I t.. •' 
~="E TC H 

. ~ ~. .. ·- ... -·· ...... -~...... ----· .... .. .. 

IF I iiV ALI:C 1 Tf.f1 

P R F.: V- ~ 0 US T [I~ f'! ! N A H~ R IN D I CAT 0 R 
I F tiD ARIT~ OP ERA TI ON 

I F A D D l T I 0 ~~ 

S ET TO MINt'S VAL UE F~R SU B 

IJPt ATE VAL U[ 
C U ~ ~ E 1'1 T T E R ~1 1 ~: A T 0 R I ~: It I C A T 0 R 
SET r~ PRE VJ nG S TERMIN ATO R 

CL EAR A R IT ~ OP ERATIOtt FLAG 

LI P DrH C: 
IJ P T .. ~T E 

U P !)ATI:: 

RETU,-:N 
R E T ._; ~'=! t~ 
RE T Uff:~~ 

' •-·..._ .. _,._ ,,,....., • -. u .._ •• ~· 

• 

.•. .. . . . ., ....... ---.. -.... .... .. . . . .. 

r, ':> ' ~· .·1 .- . ,_ ..:· 
E ':> (l ':• . '- . ._. . ~. 

l · ..;,. 

0 ::: 
0 ::: 
0 3 
n-:-.. . ... 

0 ":• 
~· 

0 3 
0 ":• 

~· 

0 ":• 
~· 

rl ,.., 
... ..:o 

(' ·:· . .., 

~ ·~· . ~· 

.·. ·-=· . . . .... 

E -. r • • - . 
• • ~ 1. ..j 

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

I I ·:• . ~· 

,• . . -. •. ;. .. . -. . . ... 
'• -. ..... . -. 

I ~~ 
... ·-· 
'1 .-. ' .;,. 

... - ~· 
-~ ._, .·, :.. · ..... 

~ ·: · t· ":• 
1- • '-·'· ... • 

E : , .. .. · 
• ..... v . ·' 

. ':'I 
·~ ·-· ,., .-. I ,.:. 

(I -":• .... ·-· 
r'· ~. . •' .. 
'j' ~. ' .; . . . . . ·' ·-· . . ·:· 
•J ·- · " -~ (..' ; . 

0 ~: 
t' t ·:· 
~· ·. -. 

·- -~ . ' :· v . • 

(I :;: 
,·' .:, 
'· ~· 
'J' -:· . ·-· 
t· ·":· 

~· ··: :, 
' E :. r, ·:· 

• '-· OM 0 

· . 

-· . . . 

0 1 4 0 1 
01 4 02 
0 14 0:3 
01t104 
0 1 4 0 5 
01 4 06 
0 140 7 
01 4 0 8 
01409 
0 1 4 1 1 
0 l.:l· l ? 
0 1 4 1 3 
0 1 4 1 4 
0 l 41 ~ 
0 1 4 1 6 
0 14 l 7 

0 1 4 1 8 
0 1 4 1 '3 

0 1420 

0 1 4 2 l 

0 142 3 

(:1 42 -l· 

r, 1 .A C:• "' IJ "'T '- ..J 

0 1 42 6 

,, I .~:! ,_, .. , 
iJ • ,. c ,· 

,, 1 < -:· ·~: u ~ L... '•· 

" • .4 . - • • - • .• &. ....... :. :"' 

0 143 ~:· 
,, 1 4 ::; . • - J. 

(1!4 8 2 

0 l. 4 3 :3 
.... 4 •• ..... t 
1,1 J. .. .. . ;. ~ 

0 143 5 
i) 1 4:::: ... 

. 4 ' -· !Jl __ , .. 

"'4"'··· IJ L .:. ·-~ 

01439 

0 I 4 4 ( I 
c 1 4 4 : 

0 1 4 4 . . 

1'\44.4 .... 
'J A. "'i' ' i .. • 

0 1 -~· 4 .~ 

n • ..... -· 
\.' A "t "t ,· 
"' ' . 4 , 4 .~ •• 
!J .. 4t ~ -= · 
.-. 1 .:! 4 '=' v • y .. 

.·, . 4 " .·. 
••• 4. ..... '.' 

0 1 4 5 !. 
"lrl C" ol"-o .; '-r ..J C. 

0 1 ·1 5 :~ 
·,·. , 4 "'..; ~ 
J •'• ... 

•' 1 ' "'' •J ' t' ~· ·.' 

G 1 4 6 ·: 
0 • 4<- a . ..., . 
ll !. (t f. -:~ 
')~46 r.. 
... I 4 ,• .., 
,J 1 tj. • 

0:46 .· 
·, . . ~ ,. . .. 
IJ .1. "' t 0 :.· 



.' 
. ..... . 

.. 

E . 2 YORTEX L I STIMG 

00 3613 
0036 14 
0!) 361:5 
0 03616 
00 3617 
0036 20 
nt"j -":>.::':11 
""" >J - ,-;;, .... 

., 0 ..., b' -:> ::> ....J .. J .... ~ 

..: 03623 
nn 3 62 4 
u 03b25 
00:!626 
003627 
8 03630 
0036 31 

00363 :5 
00 3636 
O!J 3637 
Ol- 3640 
0036 41 
0036 42 
n .l?C 4 ':! 

.. ..J <J ..... 

1)0 3644 
003 645 
0 03646 
O'J3647 
tJ 03 65C 
003 651 
0036:52 

0036~3 
003 654 
0036 55 
003 6~6 
003657 
0036 60 

003661 
003662 
(., () ,... ·' ,. " .:;,co.;, 
0':! 366 4 
•• • •• ·:· .: ,... c: 
v•.) ..JIJ-•_1 

003666 

,.. ,,, ·? 6 b" ., 
~· ... ..... , 
:) 03670 
00367 1 
·· o-:...:7? ..... ..J v t .... 

':! 03673 
0'.' 3674 
C0 3 675 
OG3676 
,... ,... ~c 77 
.... .......... \J, .. 

006010 A 14 70 FET40 
000006 A 
144351 A 1471 
054352 A 1472 
001010 A 14 73 
003635 R 
006030 A 1474 
004567 R 
003623 R 14 75 FET42 
006010 A 1476 
0002 40 A 
00 5002 A 1477 
002000 A 14 78 
004065 R 
0143 4 0 A 1473 
00:5 3 1 1 A 1480 
~ .. 4 -."*' ·~ n V.J .,:, ..:,c r""' 

00101E. A 
003628 R 
003635 R 
002000 A 
0 0 4 173 R 
00:5111. A 
001010 A 
00 364::; R 
00:5311 A 
00 100'J A 
003564 R 
00200C A 
00 4 300 ~ 
00 1004 A 
co ::.?c·:<. R 
0 0 10 0 0 A 
003564 R 
0036 5 3 R 
0 5 40 4 3 (4 
005 11 1 A 
0543 12 A 
01431G A 
001000 A 
003540 R 
003661 R 
054(1~5 A 
005 ~: 11 A 
054 8 04 A 
01 4 3 02 A 
:)(11000 A 
r)0 85 4 0 R 
00 3667 P. 
005111 A 
054026 A 
014 275 A 
001016 A 
0035 4 0 R 
0240 1:::. A 
016001 A 
054014 A 
00100 '0 A 

< A ..... 1 
41ot 0 

148 2 

14 83 F"ET4~ 
14 8 4 

14 8 ~ 
1486 

1487 
1486 

1483 F"ET47 

1430 

1491 

149~ rET~O 
149 3 
1 494 
14 95 
14 96 
149 7 

1498 F£T:5t 
1499 
1500 
1501 
1·5o 2 
15(1 3 

1504 FET70 
150 5 
150 6 
150 .7 
15 (18 

15 0'3 
151 0 
1 5 1 1 
l512 

:J03?00 10 37 1.3 R 
:"'! t"" ":" 7 0 1 

-· -..1 ( 0 1 0 4 2 2 ( : 
001000 A 

~fJ3703 003705 
003704 010464 

R 
A 
A 
A 
A 
A 
A 
R 
A 
A 

n" "'t"'O "" ... ,. . ...,.} ..J 

00370€. 
0 03707 
'J0 37lll 
L1Ll37 11 
0 03712 
(".} 3713 
1)0 3 7 14 
0037 1~ 
0037 16 
r. .. ..,..,1 7 _J J._,( 
1JD 3720 
') 0 3 7 2 1 

0240 0~~, 

02 60 02 
056001 
064002 
001000 
1 037 1 3 
000000 
00 1 000 
003474 R 
000000 A 
000000 A 
C:OOQGO 
000000 

A 
A 

1:51 3 FET ER 
1514 

1~1!1 FETRl 
151 6 FETRlO 
1!117 
1!11 8 
1~1'3 
1::i2 0 

1~ 2 1 Ft:TCH 
1~22 

1523 PVTRM 
1524 TERM 
1525 Vt:lLUE 
1 526 O ~ Gr1 
15 27 

LDAI 

SU B 
STA 
JAZ 

L D :-<r 

J::QU 
I_ D A I 

T Z B 
CAL L 

LDA 
I! AR ..... ,., 
~O H 

jAN Z 

EOU 
CAL L 

IAR 
JA Z. 

DAR 
,! r1 P 

CAL L 

j Ar'l 

J t1 p 

EQU 
s ~ ~i 
!AR 
S T A 
LD A 
JMP 

EQU 
STA 
DAR 
~ . ..... i\. 
..,:, I t 1 

LDA 
JMP 

EQU 
!A R 
ST A 
' T • A 
.... ~· i1 

J ANl 

LDB 
! ,., " ,_ .. ,.~ 

ST A 
RET U• 

LDA 
J r1 P 

LDA 
LDB 
LDE 
STA 
STB 
RETU• 

EN TR 
J MP 

Dt:) TA 
D P. TA 
D ~~ TA 
D ... - · r. H t I ' 

,. ' c- c '- .... ~ 

PAT CH 

6 

COUN T 
FETCT 
FET4S 

• 

ITBUF+ 2 

. ' 

S I: YT E 

FET CT 

;-·ETC T 
F"ET 42 
,. 
l N$T 

F '·: T 3 0 

CLSRC H 

FE ·; R 1 

fET 3 0 

A 1<: I ·r H 
COUNT 
~·ET2 5 

"' ... 1 ... ~ ! ·. rt. ' · 
t::uUH 
;: E .,. ·:· r 
' • ,_ ._l 

iE Rt: 
COUNT 
ff.T2 S 

FETCH 
l ' 2 
FETCH 
rETC H 

n~ o 
FE TR 10 

r HREE 
fET CH 
2 , B 
4 , B 
FETCH 
>E TC H 

FETO~ 

0 
0 
3 
0 

• 

• 

PROGR AM P AGE 26 LISTING PAGE < 

IF 6 CHA RS 

S ET REVERSE S 'TORE 

DE CREMENT Bi_ ANK fiLL COUNT 
CONT INUE BLAN K FIL LING 

SEARCH INST Th BLE FOR NAME 

IF NAME NOT FOUND I N JNST TAB LE 

SEAR CH CL fOR NAME 

If NOT fOUND 

CLE AR END OF EXPRE SS I ON 

SET ADDITION 

CLEAR END OF EXP RE SSION 

S ET SL':B T RACriON 

S ET EN D OF E~CP RESSlON 

Ir MOl NULL FIE LD 

RE COR D TERM INA TIOR SER YICE ADD R 

PARAM AREA 
ER RJR SE RV~CE ADDR 
SET ERROR CDOE 
S ET ER ROR S ERV I CE ADDR IN RETURN 
RE.; RUN 

PR~ VIDU S TER MINATOR INDIC AT OR 
ErlD l.lf E X P ~E ~S: ION fCUtl D 

' . . 
15 28 ~~~••••~-~~••••~~ ~ •••••••••••~••*-.~•••~••~~••~••~~x•••••~••••••••• 
1529 II! 
1530 ll SU BRPUTI ME - -SCAN CSCAN UNTI L T£RM1~:ATDR > 
15 3 1 • 
1 532 • 
1533 • 
1534 !1 . 
15 3 5 • 
1536 • 
1~ 37 • 
1~ 3$ :« 
1~39 !$( 

1:54 0 • 
1541 II! 
1~42 • 
1:54 3 • 

P UR POSt-·TD MOVE A~ z·r EM F ~ OM AN IN PU T EUFFE R TO THE ITEM 
B ~F FER UNliL A LEG AL TERI1I NA TOR IS FOUND 

CAL~-ING 
C ~)L L 

P.ETU RNS 

TERM INATORS: ELANK t COMMr~ , PLUS , Ct< MII'i U$ 

S F.: Q IJ E ~i C E 
SCHN 
LOCA TION EUFPT PO I ~TS TO F iRS T ~ YT E 
LilC ATION ITBUF" I S S TAR T 8~ S TCRA~~ 

TO CALLER WI TH: 
'l= TEI<: MINAT OR 

·- --- · - - - --- - - -

4 70 ) 

03 
03 
rl ? 
~"' 

0 ~. .:.· 

0 3 
03 

(I . .., 
.:.• 

u 3 

03 
0 ? 

~· 
03 
0 ., 

~· 

0 ~ . . ;. 
03 

0 ... -=· 
03 

0 .., 
~· 

01470 

0147 1 
01472 
0 1473 

01474 

0 1475 
0147 S 

0147? 
01478 

0147 '3 
01 480 
0 1481 
01482 

01483 
01484 

01485 
0148 6 

01497 
01488 

C3 0 14 89 

E.20 3 0 14 90 

C3 

l.t .... Vv 
0 =~ .... . .. 
- -.J 

E .... •) ~. • c .. ..:,. 
') .-. .;, 

C ... . ;:, 
U
" ..... 

.;:, 

08 
03 

E ·:3 I'' ·:-•'- "'·' ,. "· 
.J ·~· 

08 

0 ~ ·' ·-' u3 
08 

0 ·:> 
•> 

, .. 1 .-. 
~ ,:.. 

0 -;. ·-· 
" ·:> 
\) ~· 

E " (1 .... • c: ,.:., 

E. f~ Q 3 
E " ,., 'j . -\,; ..... 
E . 2C3 
c- ";)'"' L-.e, , . .j 

E <•r' 'j . ._ '• ., .. 
E -=- ... 'j 

• l. •} ... 

tl'j 'I ,_. 

() ~· ,, 

. ' · IJ . :,. 
.. , ":• 
•.1 ... 

E ·::> ,, .,.. . .... . .. . 
.-. ":· 
·~· .... 
n '=' . ~ 
'3" f.. 
0 •-;! 

I'J .... ..:· 
U
• ~. 

..:· ,, .-. 
<.J .;'• 

ro :· 
v ~· 
I) ~: 

,, ?. 
t I .... ~ 

08 
J
. .. .• ., 

'· 
0 . . -=· 
0 

,., 
.;~ 

0 14 91 

01492 
0 14 93 
01494 
01495 
o :. 49i!; 
01497 

01498 
0 1 4'99 
01500 
0 1 50 1 
Jj 1 5 0 2 
if 1 "5 ,·: :~·: .. ._ \, -· 

01504 
oiso ::-. 
015()~. 
C1507 
(t 1 50::; 

01.509 
01 5 1 ') 
..... ~C" ~ 1 
I ) .L ..... J. L 

0 l 512 

0 1 514 

01 "i 13 
0 1 51 6 
o'\1 C: 1 .., .., ... .... . .,. 
0151~: 
(\ l r: 1 •:" o.J ' ,.,) ~·· 

!) 1 C"~ ··· ·• "'· .... • r_ 

n 1 ,. ? 1 
v ,:. '·· 
n 1 c; -=· ·-' ,_ ... ... • .. 

01.5 27 
0 1 

c:· ,., ,., 
... ~ r;.. ;:-.

~. 1 c ,_, ·:'! ,... .... '- -· 
01530 
t} '· 53 1 
0 ! 5 3 ;:: 
(' 1 t= r:, .• _, -· ..... .. .~ ...... 

' ' l C"· .. ·•··· .... ·-' ..;, ;" 
01540 
0 1 54 1 
,., , .,. 4 -
;) J. .... ~: 

O i 54~ 

• • 

. .. 

• 



·· ·-.. - ' 

':'!· .n ..... 
· .-··,.~ 

~ .2 YDR T£ X L ISTING PATCH PRC G R 411 PA G £ 27 LI S TING P A G£ • .. 

003722 000000 
003723 
r. " ., .., '=' 4 '-''"'W ' '-

i-0372~ 
003726 
U03727 
.... f"! """ .., "" 0 ;.. ;J ..;_, t' .;o I 

.... ,..~-.- .. 
u u ..;.. " .,:. J. 

003732 
003733 
003734 
003735 
"O':>?"""' ""' wt .,_oo 
003737 
0037 40 
003741 
0037 42 
003743 
00 3 744 
003745 
U03746 
003747 
00 3 750 
003751 
003752 
n t"'! "':It 1-, c;, ':" 
·) ""...., -....I 

!1 0375 4 
f'IQ':>"?C: C: 
V oJ f ._I ._1 

003756 

,, ., ., .., b" , 
""' '-'-...I t' v 
f.l0376 1 
"'0"7"':> OJ W r.::o L . 

l-. 1-1 ·'j ? b. ":• • v oJ ,. .._. 

00 3 764 
003765 
003766 
00376 7 
003770 
.. , ... .,7':' 1 
\.'IJV t 

0(J377 2 

00377 3 
00377 4 
00377~ 
0037 76 
003777 
00 4 000 
00400 1 
004002 
004003 
004004 
00400:i 
004 00 6 
:04007 
U04010 
00 4 011 
004012 
(1 040 13 
00 4 0 1 ·1 
0040 1::; 
iJ04016 
::. 0 4017 
00 4 020 
004021 
00 4 022 
004023 
00402 4 
0(1 4 0 2~ 
00 4 026 
OC4027 
t;D4Ci3 C 

OO:i 00 1 A 
05 4 242 A 
0 06030 A 
004 :56~ R 
005244 A 
0 740<ll A 
" .... 4 _,A 0 V ~ C. "'t I 

002000 
00404:i R 
07 4235 A 
005012 A 
006140 A 
0002 4 0 A 
001010 A 
003767 R 
006140 A 
000014 
001010 

A 
A 
R 
A 

003767 
006140 
171777 A 
001010 A 
003767 R 
OOE.140 A 
000002 A 
00 1 0 1 0 A 
00 3 767 
0 4 42 10 

R 
A 

034012 A 
005021 A 
005 1 02 A 
002000 A 
00406::. R 
G74005 ~) 

001000 A 
!103 731 R 
00~021 A 
00!0 0 0 A 
103722 R 
COOOOO A 

A 
A 

000 000 
OO :S0 01 
0:5416:) ;:1 
00€.03 0 A 
004 :5 6~ F.: 
OO~C!44 A 
00 2 000 A 
00404 ~ R 
006 14 0 
000260 
001004 
004 03G. R 
00614 (' 
000010 
00 1002 ::1 

00 4 036 R 
006120 A 
'.)000 1 0 
O :S4 14•t :~l 

0 14 144 A 
00 4243 A 
124141 A 
05 4 14'. A 
00 6 017 A 
00 41 67 R 
005311 
006(1!37 
C0 4 16 7 R 
00 1 01r.> A 
004001 R 

A 
A 
A 

A 

A 
A 

1 :5 44 !e 

1:54!; lr. 
1:546 ~ 

COUN T=NUMBER CF DIG ITS 
EUFP T POINT ING TO NEXT BYTE 

1 :547 ~-······~······ .. ~······ ~ ........................ ~ ................................... . 
1::549 SCA N E:NT~ 
1~:5(J 
1551 
1:5:52 

1553 
1 .... 4 ,j .._, 

1~55 

1 :556 

15:57 
1558 
15:59 

1:560 

1 :5 E>l 

1:562 

1563 

1 564 

156 5 

156E. 

1567 
1568 
1569 
l:S 7 0 
15 7 1 

1 572 
1573 

1::1 7 4 
1~75 

SCiH 0 

SCN20 

'!' z ~i 
STA 
~DX I 

c p ::< 
~ T '•\' 
.> I ' 

L D >< 
CA L l. 

STX 
TAB 
SUB I 

JAZ 

$UB I 

~l A Z 

S UB I 

JA2 

"·U"' t .,:;. 0 

.JAZ 

rtlR 
L D)< .,. ~, ... 
o &<H 

I NCR 
CALL 

~ TX 
j 11 p . . 

DAT A 

' 

COUN T 
IHWr 

~CBP T 
BUF P T 
rEY TE 

BUFP T 

• • 

~ CN20 

• • • • • 
SCI-120 

SCI't20 

· - · - '+' 

SCN20 

CDU~H 
S CEP T 

02 
S BYT E 

·7· ~~nF' T · !> •• • ,0 

SCA N 

0 

. . 

CLEAR CHAR ACTE R COUNT 

~ E T UP STORE BYTE POINTE R 

FETCH ONE BYTE 

IF' BU~NK 

IF .:LH1MA 

IF PLUS 

IF MINUS 

UPDATE BYTE COUN T 
:BYTE PUINT!=:R 
B'tTE 
SET FOR FORWARD STORE 
S TO RE BVT E 

UPD ATE BYTE POINTER 

1' 7'6 SCBPT 
1:577 E JE C 

~•••~••Y~~~ ••••~ ~•~••••~•••••~~~~ ~~~~-~~~~~·~-~~ - ~~•••~ ~~w~•~~~- ~~~ • 1 578 
l:i7'9 • 
1580 • 
1581 
1:582 

• • 
1583 • 
1::184 

1:587 ll! 
lt 

1599 ll 
1 :590 • 
1:59 1 ~ 
1 592 • 
1 593 • 

SU2 R OUTI ~r ··- OC2BI <CON VER T OCTAL TO Bl !iAR't) 

CALL,I NG 
.• "'' ' I, M ; 1-

'fJ ATA 

PET URNS 

CONVERT 

:F:CU ENCE 
CC2B I 

1-6 ASC II DICdT~ TO 

INVAL in V~L UE SE RVIC E ADDR 
CO UNT~I'IUMBrR Or DIGITS 
I ·r B U F = C 0 NT A IN S AS C I I S T R I tl G 

TO CAL LER WITH : 
A= EitiARY VALUE 

A BIN AR 't VALU E 

OR TO INVA L ID SERVICE I F' A NON DCHH. DI G IT F·OUND 

1 59 4 Y.······~-- ~ ~····· ~~ ··············~· ··· ~· ~w. ~~ -~~···~~ ···*- .. ~~··· .. ·~ ~· · 
1596 DC2BI ENTR 
1:5'37 
1598 
l:i9'9 

1 600 
1601 OCB10 

160 2 

1603 

1604 

160 :i 

160€. 

160 7' 
1608 
1609 
1 6 10 
1 61 1 
!612 

1613 
1614 

1615 

T? l'\ 
•'-H 

STA 
!_ D :< I 

·- p " ... ,, 
CALL 

~UBI 

~ U BI 

JAP 

~ D TJI 

~ T ~~ 
i..J::A 
i... i\L A 
=i DD 
ST~ 
LD~ ( 

DAR 
S: TA E 

OCVA L 
1TBUF' 

r EYTE 

:1 2 6 0 

ocr-: ER 

D<.:.B ER 

0 n · MP 
OCVA L 
3 
OCH1P 
QC: VAL 
COU NT 

COUNT 

OC :SlO 

CL:.:AF; AC CUPi 

F'E T'.::H BYTE 

I F ~l 0 T ~W !1 £ r I C 

IF NOT O CTA~ DIGIT 

ACt:UM 

UPDATE ACC\,; :1 

I F M:JR E DI GI TS: 

471 ) 

( ' ,., . ..., 
0 ,., 

~· ... ..... 
I I ~~ 

03 
' l ..... " .,: . 

E. 2 ~3 .... , , .., 
t.. . t:. v....J 

l'l ":' ,. ~· 

0 3 
( I ':' . ~· 
OM! ... 

•) ,;. 

03 

0 3 
( ' ':' . ~· 

(1 3 

03 

t 0-, 
... ... ~o 

( .. -. .;:. 

( . ·' 
·~ .... 

r ~. • • • J .. ... .• :.. ..;, 
o• 0-. 
j •• .j 

r· 3 
i" .-, 
0~ .;, 

0 . ~. ,_ ·=· 
l .. -':• . .. 
•i ·:· .... ·-. . . 
' I ,• . ..) 

.. -.. . 
·-· ..:, .. ' ... 
.o j 

to .... . ~ . ·. ") ... 
. ·. 
,I .,:o 
.. . •'"'o 
' oJ 
o'• o'"', 
IJ ,_;, 

' 'i •:o 
•. o.J 

' 0 •':J' 
•J -.o 
. -. 
' ~ 

E :-. .. :. . -•. . ... 
• ' o . • f ' , .;. 
0 0 0 • . =· 

I ·~ 

.. ' E ... . 
• : 0 • . 

. :· .· 
.• 

":• . -· . ,., 
' . . . 0:' •. ...0 

,.. .... 
•• ,j 

':· 
~· 

-. . .;~ 

E ... . "'"• . ~ . .;, 

1.. ":o , .. ' 

' .. 
~ 

... , ':· . ·~· 

( ' ·") ,: ..... 

·. . .. ,. 
•"o .- . 

' ~ 

' I .- . . ·-' 

J3 

0154 tl 
0154 ~) 
1)1 ::; 4 6 
0154 7 
f'I 4C'4 q • _, .i, J ,; 

O •C:t: ( l 1 .J d 

0 1 55 1 
0155 (.' 

0 1 C' "" -. .._, ..J .. , 

0 15 5 4 
,., 1 t:'" C':':' ~ 
._. ·-' ,J ._1 

0 1 55 ( 

" 1"' "' v ..... ..., / 
0 1 55 8 
015 59 

01561) 

01561 

015f 2 

0156 :3 

0 1 56 ·1 

'j i t:; .., : : 
o .1. ._. C• , • 

0 15 6 6 

01 0:: ' '' .J b l 

0 1 5 6 ::: 
0 1 5 E. ·;. 
"1"', , IJ _I ( J} 

0 1 5 7 1 

015 7 ~~: 

015 7~ 

0 15 75 

.. -.~ r.:: -? • oJ l _, ,.o ,. 0 

"1 4 r;' ••:~ ' I l_o ;. .... • • 
0-, "! ::- •. , ., 
•• • .. ._o o' • • 

r , • c- '7 , . , 
•J .l. _ , • • • 

;) 15 8 (1 
. 1 .. - • IJ ·-• 0 J. 

) l c .-•. · 
I -' .. 7. ·-· 
. c" -"'1 
i) l .. • ;:, . 
(

0 " c: .... , •• 
J J. ·-' 0 •:.· 

0 i ::4 :?, '? 
,·. <l c.q, 
·~' L ~ • 
•'• • C o:, I 
! ) i _, 0 - . ... . - .. 
:; ~. :::i :! '~· 
{I i C' o_j :.• 
•• • ·'· ,_1 ;? .,o 

0 LE. O C: 
tJ 160l 

, .. ,·o ··· 
'_) J_ -::• .:. 

.-! • (;. f'l ··-· 
• .. • I- • ~· , o • 

, l , n • iJ t· . ., 

o1.:.o:.; 
Ot60> .. 

o u:. o:· 
G 1 6 C 8 
0 1 60'~· 
(1!610 
01F:. 1 t 
0 16 t ~ 

0 16 1 ::: 
fl16t 't 

I) 1 (:. 1 c_. 

. . -- . ·- "'-· --·- ., __ .... --· ______ _ __. - ------·-· ·-- --__ ... ----·~-- .. --- · - - -·-0- ---~-·-----·. ·---·- -... ·-. 
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E.2 VO RTEX L IST IHG PAT CH PROGRAM FAGE 28 LI STIH G PAG£' < 

:)04031 
0 04032 
004033 
:.: 0403 4 
0 0403 ~ 
')0 4036 
00 403 7 
0 0 40 40 · 
004 041 
00 4042 
O O <l043 
00 ·1 0 44 

014131 A 
00 6 04.7 A 
0037'73 
0010 0 0 
10

_..,...., _ 
. ·~ •.. ,. .,:, 

006027 
00 ?~>-.? 

<J~ t - · 

016000 
00605 7 
00 .... -.., .... . ;.,· ,.::,; 

001000 
10:3773 

R 
A 
R 
A 
R 
A 
A 
R 
A 
R 

1616 
1617 

1618 

1613 OCBER 

1620 
1621 

1€.22 

' .. DA 
I tiRE 

RETU * 

LDBF: 

LDA 
STA E 

RETU!Ii! 

1623 EJEC 

OCVf.IL 
OC2E I 

OC2.E I 

0 -··"'I '-· i:! .C• 

(I ' 2 
DC2'E I 

DC2B I 

ACCUM 
U PDA T E RE TURti 

I NVAL ID ITEM S ERVI CE ADD R 
SfT UP IN RETU RN 

RETURN 

1624 ............ ~ ~ .......... ~ .............. ~ ........... ~···Y.~Y.··~·······lli!lli!lli!lli!lll!lli!lli!~· ............. . 
162 :5 • 
1626 !II! 
16 27 • 
1628 • 
1629 • 
1630 * 
1631 ~ 
163 2 .. 
1633 .. 
1634 .. 
163!5 !I! 
1636 • 
163 7 • 
1 63 8 lll 

SUB ROUTINE -- rBYTE CF"ETCH BYTE> 

PURPOSE - -FETCH ONE BYTE, R IG HT JUSririED 

CAL LING 
CALL 

1\' F: TU RNS 

8 EQ UENCE 
n:YTE 
x~ RUfFER POINTER 

POS =R IGH'TB YTE , 

TO CALLE R WITH: 

NEG CCCHP>= LEF' l ' BYTE 

X=U PDATED BUFFER POINTER 
A=BYTE CRIGHT JU S TI F IED> 

16 39 ~·······~······~·~lli!.lli!Ji!lli!lli!lli!.lli!lli!lli!lli!.~!l!***lli!lli!lli!lli!W.lli!Mlli!lli!lli!lli!~~·····M·~····•*••• 
~0 404~ 
0 04046 
0 0~· 047 
:) 1) 40~0 

!~ 0 40~1 

:J0 40 :52 
0 0 40~3 
1~ 04 054 
: :J 40:5~ 
U0 40~6 
004057 
00 4060 
00 406 1 
: .. 0406 2 
004063 
'' 040 64 

A 1641 rB YTE EHT R . 000000 
0 0 :5041 
00 1002 
0040 56 
OO ~Z4 4 
0 1!5(10 0 
00 4 3 ~ 0 
001000 
104045 
015000 
006 15 0 
0 003 77 A 
00 :5144 A 
0 0 52 44 A 
0 0 1(10 0 A 
tr- 4045 R 

A 1642 TXA B Vl E POINTi:R 
A 1643 JA P F' B1 0 IF ~lGHT BYT E 
R 
A 
A 
A 
A 
R 
A 
A 

1644 
1645 
1646 
1647 

1648 
1649 

16~0 
1651 
165 2 

F'BlO 

c p )< 
Lil A 
LSRA 
R[ T u•. 

LD~ 
ANA l 

I XR 
c p )< 
RE::T U• 

1653 ~~IE C 

0 ' 1 
8 
I 'B YT E 

0 ' 1 
(J 3? 7 

r 

F'ETCH 
LEFT 
BYTE 

FETCH 
RI GHT BYTE 

SET ;< FOR 
ND<T BYTE 

1654 ~-~- .. ··~ ~~~ .. ···· ~·······~··········~···~~- ....... ~ ..................... ~. 
1 6 :5~ • . 
1656 • ., 
1 6 5? l« 
1658 • 
1659 * 
1660 .. 
1 661 ' * 
1662 :« 
166:3 * 
16'54 ll 

1665 * 
1666 * 
1667 • 
16 G8 * 

SUB~OUTt tlE--SBYTE < S TO RE ON E B 'l'TE> 

PUR POSE- -STO RE CtJE BYTE 

CA LI. II'tG ~ f'f-oiJ EN C:E 
CALL :> B'.'TE 

X=BU FFER POINTER 
PDS= RIGHT B~' ~E, 

B= DIRECTI DN OF NE XT 
=0 FOR REVER SE; 

RETU RN S TO ~ A LLER WITH: 

NEG < C 0 :1 P L ) = L E F T 
B~' T£ 
= 1 FIJI'< FORWARD 

>: ::: U F' DATED BUFF ER F' 0 I tl T E R 

B~'i E 

166 9 ~·· ·~--~ ~ ················~·····~·~ ~ .. ·~··~~······~···~·-~~-~****~* 
0 0 406~ 
00 4066 
00 4067 
0 04070 
0 0407 1 
C0 4072 
0040 73 
0040 ?4 
OL 407:5 
0040 76 
00 4077 
eo 41oo 
00 4101 
!J04 1 C2 
U04 1 03 
004 104 
0 04 10~ 

000000 A 1671 SEYTE ENT R 
05 4041 A 1672 S TA 
06 4 0 4 1 A 1673 STB 
00~0 41 H 
001001=! A 
0041 11 R 
00!52 44 A 
0140 33 A 
025000 A 
00 4 050 A 
00 44:10 A 
0:5 5 000 A 

A 
A 
R 
A 

0 14 0 2 7 
001010 
004106 
001000 
10406~ R 

1674 
1675 

1676 
1677 
1678 
167'3 
1680 
1681 
1682 
1683 

1 6 84 

004 106 00 ~ 3 4 4 
00 4107 00100 ':' 
C 04 110 1 04065 
004 111 014016 
00 4112 025000 
004 113 004~5C 
00 41 14 · 004050 
00 41l::'i 0 6 !5GOG 
0041 16 014012 
004 11 7 00 1 010 
00 4120 004125 

.:i 168~ 

A 1686 
R 
A 
A 
A 
A 
A 
A 
A 
R 
A ·o o 4 1 2 1 o o 5 1 4 4 

004 i22 005244 A 
00 412 3 0(11000 A 

1 6S ? 
1 .::~.., 
000 

1 689 
1690 
1 691 
1692 
1 693 

1694 
i60.5 
16 •36 

SE1 0 

SB20 

-· 

• 

TXA 
JAP 

CPX 
:..DA 
LDB 
L i'. L B 
LLRt 
STA 
LDn 
.JAZ 

RET Ull! 

LDA 
L OB 
LLSR 
'- RL E 
STB 
l IJ i~ 
JAZ 

I )( R 
c p >( 

RETU • 

S BTMA 

S: B20 

~: BTM A 
0 I 1 
8 
8 
0 ' ! 
~ P. T MB 
~ E l C 

~·BYTE 

SEYT E 

SBTMA 
0 ! 1 
8 
3 
0 ' 1 
~ :BH1B 
S Jn O 

SF.: YTE 

Sj:WE BYTE 
S AVE. DI RECTION 
BYTE PO I ~HER 
IF RIGHT EYTE 

tNSER1 
:B YTE IN 
LEFT BYTE 

DIRE' CTIDrl 
I F R":''./E :?~ E 

S ET FOR PREVIOUS RIGHT BYTE 

IIISERT 
BYTE IN 
R I '::H E\'TE 

DIRECTION 
IF REVERS E 

S ET FOR HEXT LEF T BYTE 

- - ··- - -·-

47 2 ) 

03 0 1616 
E. 203 01617 

03 016 1 8 

E. 203 016 1 9 
. 
E. 2 0 3 01620 
E . 203 01621 

E.2 03 01622 

0 3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
11 3 
0 3 
0 ·j •J 

C ~ . .;. 

03 
u3 
03 
0 3 
03 
03 

0 3 
0 3 
03 
,... '=' I) w 

0162 3 
01624 
01625 
0162E. 
01627 
01628 
01629 
0 163(1 
0 1 63 1 
0 1 632 
0 163 3 
0 16 3 4 
01635 
01636 
01637 
01638 
01639 
0 1 b 4 l 
01642 
0 164 '3 

c ~. 6 4 4 
0 164 ~ 
01 6 4 t!; 
01 6 4 1' 

0 3 0 1 6 4 S 
0 3 0164<? 

0 3 
r, ·":• 
~ ~· 

0 ""• ·=-

f• ·7· -· .... r· .-. . ~ 
• r ' ,) 

t'l .... ... , .;, 
L·, ·:· 

• •.J 

03 

.. , . -· .... -· 

0 1650 
0 1 6 51 
U• 1 ,: C' ':I 

-· .,J t -

0 1 653 
01654 
01655 
01656 
01r;s? 
0 1 658 
1)165 9 
0!.660 
0 H . t' 1 
01662 
0166::.: 
0166-~ 
... ('. 6'-· •J 1 . .;. ::; 
U• 1 f" .:: ' :. \:.! t!' 

o:::: C1 :S6. ' 
.-, ·:· · n 1· ,. 6 ·=·· .,_, - • •:J ' 

0 3 01 66?, 
" .... . . - ~ .-. .., . ..., 
U .. .... } ·-· 
l
., ..... 

' . .:• 
Jl ·:> . ..., 

(;3 
r ..... J ~ 
.... , 
._. ·-· 

r . ~. 
v .;, n ..., 
I.,. ·=· 
0 . .,. ·-· 

0 3 
03 

n ·:> .... 
1'1 ':> 
"' .... ,- .... 
' " ,.. .... , .. · .;,. 
(

i .., 
. ~· ,., ~. ,_. .:;, 

0 ·? 

iJ ·:· ·. . ... 
n ·:, . . ... 

O ' "'o .., ' • ~ 1 

0 1 672 
t; 1 f: .., ·':· 
v _.( .••• 

0 1674 
01675 

0 1 676 
~ 1 ,. .., '"" •.; bl' ~· 
Ol.6? :;:: 
016? '?1 
!) lE. 8 (1 
(o 1 -' r"' 4 
IJ 6 lj V .a. 

OlE-Sf.-' 
01 (:.8::: 

0 1 6'.3 '-1-

01683 
Ol.68 E 

01687 
01688 
0 1 689 
0169!'! 
01r'=.9J. 
01 69.~ 
0 1 693 

016 94 
01695 
01€·~(~ 

• 



E.2 VORTEX L IS TING 

J 04124 
00 41 2~ 
J 04l2E. 
0 04127 
o o 'n 30 
00 41 3 1 

1 0 4 0 6~ 
00:5244 
001000 
1 0 4 06 ::1 
000000 
OOOCIOO 

1697 
16 'il2 

1693 ,.,.no 
~ •• Ul 

SB3 0 

SBTMA 
SEHt E 

CPX 
RF" TU"-

DA TA 
DATA 
EJE C 

PAT CH 

SF.YT£ 

0 
0 

PRO GRAM PAGE 

SET FOR LEFT BYT E 

BYTE 
DIR EC TION 

LI S TING PA GE ( 47 3) 

!"1 "':• 
\,.1 .... 

... .., 
"" ') 0:· . ~· 

1701 
1702 ~~~~ .. ·· ~~~ .. ··~·~--~~··········· .. ~ .......... ~--~·~·-~·······~~·······~··· .. . 0 3 

004 132 
C04133 
00 41 3 4 
00 4135 
G0 41 36 
00 41 37 
!"!0 41~ 0 

(I 0 4 1 4 1 
00 4142 
1~., ... . ·1 1 .-t ":.' 
... .... ..,. • "T .,J 

1)0 41 44 
004145 
00 41 4€. 
•";"' "'<iA"':'l 
'· I) ~ J. '1' " 

(:0 <'· 150 
0 0 4151 
C:0 41 52 
004 1 52 
00 41 54 
IJ ,.. ., .. . C" r 

\.' "l' - ••• J ._. 

. ;)<~1 56 

00<+ 1:5 7 
c o-.:; 1 60 
........ ... 1,; ' 
... .... '"+ ·- · • 

004 1 €.2 
00 4 163 
00 4! 6 4 
(::j4 1 65 
00 41 6E· 
00 416 7 
00 4 170 
00 41 7 1 
., ,, ; 1 1 7 .,. ... ..,-), ,_ 

0 04173 
00 41 ? 4 
00 417 5 
00 41 76 
(l f'l417 ... • • ( t' 

00~?.00 

00 42 0 1 
00 420 2 
00 42 03 
!)0 4204 
1)04205 
00 420 6 
00 4207 
0042 1 0 
00 421 1 

COOOOO A 
006010 A 
00000€> A 
0 54 02 1 A 
")05001 A 
004441 ~~ 

124020 A 
06 4016 A 
0 05 1 0E· A 
,, •·• -=- 1·1 u· ~, '' . ., ....... .. ~ ;-; 

00406 5 R 
014011 A 
·~oc: ·~ i'i 
· - · '-' ._, .1. .L 

... r. •(t ' l"• J)t.,tJ. J..l 

104132 
054(105 
024 0 05 
:)05001 
00 4443 
C0 1 00 (l 
004140 
oocooo 
OOOOOG 
000260 
001)(1 0() 
000000 
cooooc 
,-, ,.,, (• l"t' r, i : 
'-' \.. 'J v ·-· 

000000 
000(10:) 
000000 
00000 0 
Otl 000!) 

.. , 
H 

R 
A 
A 

A 
A 
R 
A 
A 
A 
A 
A 
A 
(~ 
A 
A 
A 
A 
(' 

,;, n., _. 
"'' .... ..., .'!', 

17 04 !?. 
1 70 5 ' ~ 
'! '":'ri C • ... , "' ..... ·"'· ,.,.0.,. lt: . ' ' 
170 8 !I! 

170 9 !!! 
• -. 0 -.i. ... J. .-or. 

171 1 ll! 
'! '":" 1 ":" -4. •' ..._ L_ oT• 

, .,.1 ~ 
.... ,. -
• - • -""! • ... .l .... 

1715 , .,1 .,. "' .. , 
1713 

1719 
1720 
1 721 
1722 
1 ~~~ ... c. ..:> 
1 7 -:> 4 
... " L 4 

1 ... ·:> c: ' .... .... 

1726 
1727 
~ 7 --., ... 
J. t c. r:-

17 29 
• 7 ~. 0 1 • .;:. 

17 3 1 
17 32 
1 7 33 

17 3 4 
17 35 
1 7 3 6 
1 .,. :::: . > 

~ .... ' 

EI20C 

B I 1 0 

B! CttT 
.B I TMB 
ii 2€.0 
OCTMP 
crc Y. A.L 
<:· T IIEV 
._.. I ..... ' ' 

COUNT 
ARITH 
FETCT 
BUF ? T 

SUE ROU TI NE - - EI20C <CON VERT BHIARY 

PUR POSE--TO CONVERT A ,..IN "R" L 1 1 1·, I \IALUE 

CALL I NG SEQ UEtiCE 
CALL BI2DC 

X=ST ORE ADDR <BYTE POINTER) 
B=B!rHl RY 'o/ A;.UE 

RET URMS T O CA LLER 

ENTR 
LDA I 

ST A 
T Z ::=i 
LLRL 
A I: ::: 

6 

BI CtiT 

1 
N'=>6" lt L.. l1 

JsiT 15 TO A 

TO 

10 

S. T B 
! NCR 

s:: I ~ M B ..:· ,.. " E ~ ,., .., REM AI NDER 
,-. t'\ L I 
v ~ '-

• ~A 
~ ., 
~. .., r =· 
£... 1"'1 r"". 

1!'11 · ? · 
.,J '""' .;. ,.; 

:n A 
LDB 
TZA · 
LLR L 
JMP 

. .. 
DCl TA 
DAT A 
lHHA 
roA-r A u • 

!- ' ._- . ... , . ..... , ... .... 

.-. 

.:: 
" . .,. " r· I!" -~ JJ I '-

1:: t CIH 

I:~CN T 
i:: l TM B 
.-. 
.j 

B I 1 0 

(I 

G 
(! 260 
(! .. , .. .. 
0 
!"! ,. 
'• '·· 

STOfi:E I:Y TE 

LO:JP COUNT 

IF D 0 ~; E 

CLE ~,;,· AC CUM 
N ~,.. .. "" TE ._ , ,, .1;;1 

LOOP COUNT 

STDf?E ADDR 
0 R. I r-. .~ n ~I T <" "' T <' 

- '- ..., ' I I r,. I , ...,;) 

NEW CON TENTS 

BY TE PO I:'lTER 

OC"!"AL AS C I::. ) 

6 ASCII DIGIT S 

173·8 
17 3'3 
1740 
1 741 
174 2 
1743 
1744 
!74 5 
1 7 ~ e:. 
1747 
17 48 
1749 
175 0 
1 751 
175 2 

~~~~••••~~•••••~•••••••••••••~~ ~ ww • *~~-~ ~••••••********~•••••••~•*~• 

"' 

000000 
005001 
054 10 1 
0 0 60 1 7 
004565 
00 4 3 5 0 
00~012 
006 14 0 
000252 
001016 
00 4 2 1 4 
005101. 
"""• (• 1" ... •! .,;_1 ..,. ... ' ,., r 
0060 17 
00135 7 

, 
• 

175 3 • 
1754 * 
1 7.,,'<; l!! 

; "" ... 
1756 • 
1 7 ~ 7 -... , ;,;.t # ;"!"'; 

.. .., c · "' ._ J. i'' _, 0 . "r. 

1 7C" -:.t _. .... , _., ..... 
1760 ~ 

17 61 ~ 
1762 .. 
1763 ~ 
1764 ll! 
,-,Le 
J.f'r;) .. J 

~: U B RCUT 1 NE-- I NST (IDENTi rY IN STRUCT ION MNEM ONI C) 

PURP OSE -- TO RETURN AN IN STRUCT I ON VAL UE GI VEN THE 
INS TRU CTION 

THE FIRS T CHARACTER OF THE IN ST !S USED TU INDE X I NT O 
THE POIN TER TABLE CIN TB L) . THE TA SLE EN TRY IS USED AS 
A PO I NTER TO THE SC AN S TART . THE NE XT NON-ZER O EN ~·RY 
IN INTBL I S USED TO CALCUL AT E THE SCAN COU NT . A Z~RU 
OR IF THE SCAN COUNT I S RfACH ED ~If H OUT ~ MA TCH A V ~ LU E 
Of tH NU S ONE I S: RETU RN ED 

C ~~L LI NG 
CALL 

RF.T URN S 
:~ F?E: G = 

SEQU ENCE 
r w:.; T 
I TE M CONTAINS 4 CliA~ 

TO CALLE R t~ ITH 
: !F Iti ST NO T FO UND 

iNST VAL UE IF F D ~ND 

I NS T \L EFT JUS: TIF'IED ~ 

17615 
1 767 
1768 
1769 

A 1771 
fl 1772 
A 1773 
A 17 74 
F~ 

:.< 

~······~~-~····~-·~······~~-~-·~~ ~ ~··~~-~~····~~ ~ *~··-~*~·~·~~~-·~·· 

A -177 5 
A 
A 
A 
A .... ,., 

17 7 e. 
1 .., ... .,. 

' ' ( 

.. .., ..., I"\ 
J.,·;o 

A 177 9 
A 1780 
A 1781 
R 

I NS:T -::tn R 
TZA 
$TA 
I. D A E 

LSRA 
rr.;~;: 

~UB I 

I 1\ C R 
-=" ~ .... 
, ') • t-1 

• r,.~ ~ 
L. J f"""C. 

F~ lTYP 
I TilJ F 

. ~ . 
. '·' ..-. r ... 11) ._1 

0 1 
' · F.· .,. yp .... -. ,, ... ": · ,. 
:::0 ...... ·-' •:. 

. ..... __ , ~-· , ··' 

S ET RELO TYPE TO RE SE T 
TARGE. T J.tl$'!. 

IS~LAT ED LEFT BYT E 
"R"" Ii r .,~tTE 
~ y - · • 

" .. 
H " '• " .,. E ,., I " I' ;-... ,_:.. I . .... o.). ' 

S ET I':E LO T'.' PE 
CU::\i<E TiT BA S E 

. -- ~· .. .. ~ .. 

TO SE T 
VALUE 

. . . ~ 

... -. ..,.., 
ft ":' .. • ..... 
-, .... . " 
!''I! ":• 
'·' .... . . ... 
v .;, 

'J -, . -... .., 
v ... • 

1-, ":• 
•' . ' 
C . .• , . ~· 

" ·:•J J 

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

·o 3 

E.2 

f'"l .... 
1_1 .:. 

l"'t .-. ,_, .j ...... v . .;. 
q .... .... ..... 
r • ... ., .. . . .• 
... .-. 
J ._:, 

• • • v .... 
(• ... .; . :. 

. . . . . ' . -· .;.. 
l.i 3 

U- ? 
•-' .. . 

• i :. . . 
# ' • • ·-· ..... 
:..: :: 
.-. ':• 
\ I •' 

1
.-, :. . ~· 
. ... , 
0 :· 

' -, . ..; . . 
0 • · ' •, -· .-. . :· . . -· . . . . ... 
- ~ I) .; . 

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

0 • ; 

. -I I , 0 ._, ~ . 

I . • • -. . 

. :.: 
.. ~ . ' . . ~· . ' :. 3 

. ' . ,. -
t , ·: · 
'•' .. · 
. -' . . • .. 
·' ... .: . 
,· ·' ._, 
I ~ . -· 
·:. ::: 
;" -: 
• . • :1 

1,.. • •• 

• I "• t.. .,;. 
I ·. •'"o . ~· 

-. E ;> . ' · . 
0:• . ·-· 

.. -
~: 

E . ~:; : :;: 

E ·:> •• -:• . . '-· ·- ·-· 
E .-,.· '· - . • I • .._, • ' 

r- .... .. , . .. 
~ - ·:.: . ·. 

E .-. . . . . . . . .,;. 

0 1697 
0 1698 

0 1699 
01 7 00 
01 70 1. 
1"1 • -;o "" •• , 
'-' 1 r i..t c. 
0 

• ..,,.. ., 
L / IJ ... J 

!.117 0 4 
01?05 
•J • .,. r; .. 
' 1 ,. ~ b 
0 1 7 0 : · 
017 0 8 
!) 1709 
0 1710 
0 1 7 1 1 
0 •-:"J." • ' c. 
r.Jl7 1 '=' 

"' I •, .} 
.... • ..., ~ l't 
I) 1 , . .1 ..... 

O • ftC:' 1 i .&. , I 

0 1 7 t ~· 
0 1 7 1 8 

Ol71·:i 
0172 0 
fJ l'"' J"..· i 

" L; . •• ,., ;: ., ~ ·:~ .............. 
I) 1 7 2 :.-:: 
,·, 1 -_, ·=· .,. 
•.• J. .t &. . .. .-. .. ~ .... ~ .. 
1, l l ;t .: .. • 

017 2"3 
(", .. -;, ~ ... 
•J 1 r -.J ' · ' 

Oi 73i 
017 3 2 
0 1? 3 3 

.~. ~ - · j ,. ,.. t . •.1 t . 
- ; -:- -·, ·-IJ ... /. ) i 
, .... .... ~ ... 
1,,1 l .. ' •':') 
••• 1 ·;; ·-:. _:, 
·-· • •• J · ' 

1·.·, •-A• l • . "'t J. 

Oi /' 4 ::; 
01 7 4 ~.: 
, , .. - • i 
} J,. • ~ . .. , 

1-, .. -:-o.., ::: 
...... 0 -. ~· 

(I 1 ;· 4 :·-
.-. , -: 1 .;-., 
· - · ,&. • ._. 

... 1 ? " .:; .... .. .., ·' 
·· t "'"'' 
l_t ... -·· ' ·' 
(, i;'' C: 1 
•.· ; • .,J .I 

1·, 1 ~, t: ·:-
.} • .._,1 , _ 

•• -) ! 7 ~ ""..1 
L ' - '•' 

;1 1 7 <=, , 1 •.. (' ... , . 
;. ~ 7 r: c· 
.... . ,.) .... 1 

.-. ~ -·: -
, _. .1. • • ._f ':-

. -. r,: -
!_: 1 . . , .-'' 
( · i -;• ,- ·::-.... ,_ r .... • ·.· 

ui? .; o 
I.J ~ ':' r· ' . ... .. t:) .. 
•" • ? ... .. , 
.... ~ .· · -=· ~ 

f", t .. .. c· 
•: .J. ••• t:. ·' 
( · 1 "'7' .:: , . 
o) .A. ,' ' • ' +,1 

(• 1 ., ,·: .. ) 
•' I _ , I 

r.4~ t'"•'\ 
t) l ~' V •j 

,., 1 7 .-. ·=· v " 0 •. 
.-. • ,,. 7 . 
:.. 1 ... ,. 1 
.... . -,. .. ,. ... 
·-· 1 ,., ,., ' 
'J. 17 7 .... ,., 
' I ' . • 
.. , 1 -::· ... , .~ 
•. ~ " ( . 
.. 4 f ·7 e 
lJ J.,•r •• • .. , -_. .,.( U .1, ( I ' 

01777 

'"J • 7 ., ·:· • L ,._. 

Ol77?
:jl 780 
0 1 7 8 1 



• 
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E.2 YORTE~ L·ISTIHG PAT CH PROGRAM PAGE '30 LISTING PAGE ( 

0 04212 
00 4213 
004214 
00 421~ 
004216 
0042 17 
00 4220 
0-04221 
00 4222 
0 04223 
00422 4 
00 422!5 
00 4226 
00 4227 
!", ( : ... ~ ~ 0 .... .... .. ( .... .:;, 

001000 A 1782 
104173 R 
00502; A 1783 INO~ 
006140 A 1784 
000301 A 
005014 A 1785 
00602=> A 1786 
005415 R 
001020 A 1787 
004272 R 
064050 A 
00:5144 A 178 '3 

A 17 '30 
R 

0060 1 5 
00~41~ 
00 1 004 A 17'31 

IN10 

RE TU• 

TBA 
SU BI 

T A~< 
LDBE 

JBZ 

S TB 
I)( R 
LD AE 

~IAN 

INST 

0301 

I i~ S C Ti 

:NTBL, 1 

IN 30 

RETURN 

RES TOR E B\(TE 

IN TBL ENTR 'r' 

IF" tiO EtiTR'r' 

tl E ~<T EtlT R Y 

• 

004231 004263 R 
0 04232 0010 1 0 A 1 792 JAZ INlC 

If END OF TABL E 

I :~ N'iJ L L E N T R Y 
•" n .<1 ~ "'=' ..,. ._. u..,._ ...... .,., 
0 04234 
0::! 423~ 
0 0423E. 
" o··~...,.,. ~ ... c:. ..:> ( 

::! 04240 
0 04241 
004242 
00 4243 
0 04244 
:) 1)4245 
0 04246 
:) !) ~247 

004250 
a o4as1 
004 252 
:)04253 
00 4254 
::104255 
0042 ~6 
0 04257 
0042 60 
~ 04261 
00 42 62 
00 4263 
0') 4264 
004265 
C0 4 26 6 
;J 04267 
00427 0 
0 0 ,~271 

00 4 272 
004273 
')0 427'4 
004275 
0042 76 
:)0 4277 

00 4300 
004301 
(10 4302 
1) 1.) 4 303 
0 0430 4 
r.C' 4 30 5 
004306 
o r .-~307 

::! 1.14310 
004311 
00 4312 

00 4 313 
004 3 14-
0043 15 
0 04316 
00 4317 
004320 
OC\4321 

"00 4322 

14404 0 A 1793 IN12 
054040 A 17 9 4 
024036.A 179:i 
006030 A 1796 
004565 R 
016000 A 
t3:5000 A 
00 1 01~ A 
004251 R 
016001 A 
135 0 01 (> 

001010 ~l 
00426? R 
0 14 024 {; 
005311 A 
0:54022 A 
001010 A 
004272 R 
005122 A 
005122 A 
005 122 A 
001000 A 
00 4241 R 

1797 
1798 
1799 

1800 
18 0 1 
1802 

18 03 
1804 
1805 
1806 

1807 
1 so 8 
1809 
1810 

IN1'!5 

IN2'!5 

00 6010 A 1&11 IM30 
006:526 R ·. 
001000 A 1812 
004234 R 
01 600 2 A (813 IN40 
0 01000 A 1914 
1'0417 3 R 
005301 A 1815 IN50 
001000 A 1816 

,... '1 n ;:.u ;;, 

STA 
!_ DB 
L D)< I 

LDA 
ERA 
J A N Z . 

LDA 
ERA 
JA2 

LDA 
DAR 
STA 
JAZ 

IBR 
I.BR 
IB R 
JMP 

LDAI 

JMP 

LTJA 
RSTU • 

104173 R 
000000 A 
000000 A 
OO OOC O A 

1817 INSCI1 DATA 
1818 INCNT DA TA 
1819 RETYP DAT A 
1820 E . .!EC 

• 

IN ::; Cti 
INCNT 
IN SC N 
IT:BUF" 

0 ' 2 
0 ' 1 
I 112 :5 

1 J 2 
1 ' 1 
IN40 

INCN T 

I NCNT 
INSO 

IN15 

INEN D 

IN12 

z,2 
IN S T 

0 1 
lNST 

0 ,... ., 

0 

SET S CAN CO UNT 

TARGET I-lORD 

If ~lOT A I·HHCH 

I r A 11ATCH F'DUND 

SCAN COUNT 

IF" NO MATC~ TO BE FOUND 

POI NT TO NEXT ENTRY 
CONTINUE SCAN 

SET TO EN D Or TABLE ADDR 

INST VALUE 
RETURN 

SIGNAL INST NOT rOUND 
R E ·; u R ~-1 

STAR T SCAN 
SCA~ COUNT 
RELO TYPE 

AD .D R 

1821 ••*····- ~ ····· · ·~~········~·······~····~~~~········••••**•·········· 

000000 
006030 
004"6':. 
00602 '.) 
004~6~ 
01600 ll 
055000 
016001 
055001 
016(102 
055002 
004313 
09601 1) 
000006 
006147 
004167 
00 60:::17 
004167 
001010 
00 4 3 ~ 0 

1822 -
1823 lf. 
1824 lf. 
1825 lf. 
1826 ll! 

182 7 lP. 
1828 lf. 
1829 • 
1830 • 
1831 • 
1832 !Ill 

1833 ll 

1834 !I! 
183'!5 • 

SUB ROUTINE--CLSRCH <SEAR CH CL DIRECTORY FOR HAME> 

PURPOSE - -TO SEARCH THE CL UIRECTJR Y FOR WHE HAME IN ITBUF" 
A~D RETURN ADDR I F FOUND 

CALL ING 
CALL 

RETURNS 

SEQU ENCE 
CL SRCH 
lfF.UF' CONTAINS 

i"O CALLER WITH: 

NAME IN ASCII 

Fl LT 0 IF NOT FOUND 
P ~ ~ 0 F"OR NAME'S ADDR 

18 36 ···············~~-~····~·····-··· ~·~····~·~·····~ ~~···-·*~~····~···· A 
A 
R 

1838 CLSRCH ENTR 
1839 LDXI 

A 1840 
R 
A 
A 
A 
A 
A 
A 
R 
A 

1841 
1842 
~843 
1844 
184 5 
1846 
1847 
1848 

A 
A" 1S49 
R 
A 185 0 
R 
A 1851 
R 

CL.$02 

LDB I 

LDA 
ST A 
LDA 
:~ T ::l 
L DA . 
:" ,. .. l 
. .). I ,., 

EQU 
LDA I 

S\JBE 

STAE 

CLfC B+7 

ITBUF" 

0 ' 2 
0 1 1 
1. , 2 
1 • 1. 
·~ ~ 0:::• ,_ .. 
..... 1 

• • .. . 
:0: 

~rJU HT 

COUN T 

• 

NAME 

POINTER TO FJLE NAME IN FCB 

PO INTER TO DE ~ IR ED riLE NA~ E 

MOVE 
f I u: 
NAME 
TO 
THE 
F"CB 

MAX BYTE CO UN T 

NUMBCR 

~ ET H l RIG;.; T JUSTIF Y SHifT COUNT 

IF" S~X BYT E~ 

004323 R 
1852 
185 3 

• 
CLS03 

~rGHT 
EQU 

CL SO ~ 

JUSTlF'r' 
* 

-· ---- -·- - - ---- - - -- ·- - - - -

' 

474 ) 

E. 2C3 01782 

E.2 0 3 0 17 83 
o:.:: 01784 

03 017:35 
03 0 1786 

o:;: 01787 

03 01788 
03 01789 
03 01790 

0 3 .0 179 1 

o::: 01792 

C -· ~· 
0 -:• 

~· " ..... ;; ..;. 

0 ':> ·-· 
0 ~: 
U• - · " C3 

03 
C3 
0. ":• .... 

03 
0 ..... 

.;;, 

0 3 
03 

0 3 
0 3 
U
• ~. 

.;. 

03 

03 

0 3 

01793 
01794 
01795 
0 179 6 

0 1?97 
0 1798 
01799 

0 180 0 
0 1 8 0 1 
01802 

01803 
01804 
0 1805 
0 18 0 6 

0 180 7 
01808 
0 1809 
0 181 0 

0 1 8 11 

0 1812 

03 018 1 3 
:33 0 18H 

U• ·:· ..... 

0 ·:· ~· 
03 

E •j .. ·":· 
• L.. I,.. .. • 

\J -~· 
U' ' J 

~· o:;: 
1'\ .-, . ·:..' 
rt • .I 
v " 
~ -:• 
1. · · - · 

0 3 
r· ':• 
.... ~· 

0 3 
e 3 
" ·':' ., ~ 

0 3 
" '=' 4,• ~· 

0 ':> 
~· 

0 ... •J 

0 ':· ~· ,.. ·::> '·' ._. 

0 ~. 

~· 

03 
(! :3 
03 
{1 ·j 
\,.' v 

(; 3 
O'j 

~· 

0 ~. • ·=> 

rl ·:> ... ..__. 

!\ .•. 
\ .;,. 

0 18 1 5 
01:31b 

0181 ? 
0 181 8 
... 1 ·=· ; ·;· v ........ 
0 1 ::::;21) 
0 182 1 
,.1 1 ' '' -!:< ·::> 
'· 0 .. • .... t-. 

0 J o:: ·:> ..... 
0,.} ·- .,'"1 

l) 1 c: 2 ~~ 
roiCo •j<.:; 
l,.'o ~ ... a,_, •J 

0 1 0::• ., 0:. 
•• L': v 

0182 7 
0 1 .-, -. 1'"'\ .. ·=· c. ·:.· 
0 18 2'3 
013 3 '' 
0 1 8 3 1 
01::332 
01 0':1·"> 

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

01 8 34 
0183 '3 
0 183':. 
01838 
01f39 

01841 
0 184 2 
0184 :3 
0 1 8 4 < 
01845 
0 18·H 
01841 
lj ' '='4C: • I. .... ..., 

0184'? 

0 1 85 1 

(I I C• <:; -::. 
- '-' -...J 1.:. 

0 ' r. ~ .-. 
.&. ·: · ...J v 

• 



. 
! 
j 
• 
I • 

t 

. .· 
' • . 
' • • 
• • 
J 
1 

• 

f 

E. 2 VORTEX LI STING 

(;0 4323 
JU 432 4 
00 432:5 
004 326 
'J 0 4 32 7 
::0 4330 
00433 1 
004332 
, ... 4~~3 
"" v <t.J ...,:• 

~"""'4~~4 ·-· .... ·~ ;,) 

00433 ~ 
'·"4~~" ...,..,. .,.....;JO 

OC4337 
004340 
no""''4' '-' • r .• • ,. 

014242 
024242 
004550 
0642 4 0 
0042:50 
00 5012 
01 4 23.3 
004~50 
06 4 232 
0061:'JO 
000377 
006110 
120000 
G:i42 24 
C06017 
004167 

A 
A 
A 
A 
A 

·~ A 
A 
A 
A 
A 
f.l 

,, 
" 
R 
A 
A 

U 0 4345 0 0 41E.7 
; t· ·~· 34 6 00 101 E. 
:J~4347 004323 R 

"04 ~-o .... . ..:· ._1 

'' 0 4~ ... ..., : .. 1 ' ,: • ._1 .;i 

00 4354 
0 0 4355 
. . . •' 4 -=· C' .:. •• ... ._. ..... l,J 

,, ·' 4 .... C' 7 
•.· -· .:.· ·-· 
004360 

r .. , A ,., £ 1 
L' l..' "+ ,,:, 0 

1) 0 4 362 
• -•• ~, ... '· £ ? ,_; ._. ~ ..:._. 0 '-' 

004364 
0 0 4365 
,-,.) A "=' 6 ti:. 
·-· 'J'~·..:J \,.1 

004367 

004371) 
f' Qd 3 7 1 
00<~372 
.-.n4--. -, ~ 
·- · \.' ·J ( .... 

•:! (I 4 3 7 4 
,, ... 4 -:> ? "" 
..J .... ~I ..j 

(1 0 4376 
. 

;' 0 437 7 
004 40 0 
:} 0 -~, 4 0 1 
0~4402 
·. J4 40 3 
fJ0 44 0 4 
00 44 0:5 
(')'J440~ 

!:104407 
~ 0 4410 
004 41 1 
,.... .... ~ .. 1-., 
t_! i,.t ... "t L 

00441 3 
·~ 04 414 
'_~ C4 41~ 
" 0'1 . 11 0: .... .,.. .,. .. '-J 

0044 1 7 .. .... .. .. ..... "" 
_. \ t""tC.. -.1 

:J J 4421 
004422 
004 42 3 
~ 0 4424 
OC<:-42~ 

::304426 
00 4 42 7 
O'"' "'.-:..,c .,: '-' ·~ ...... ..:· . 

0043=-o 
002000 
" 0 It .·1 .,. ""':' ,!;.' "' _,. ...,. ' '"· ,, 
0 0 4 352 R 

00 6 50 5 
09316 0 
100000 
003 14 7 
0 0445 7 
t::OGOO;J 
OO(ri)(J!) 

···o'c:~ C' u · r.:-,Jv .... • 

003 1 67 
t-, r. • ·"" 5 .-. . u .... .,:. c. 
·' l-... .. 4 ..., ... 1--t'~ ~ 

0044 4 7 
004 ·~47 
00436 1 

A 
e: 
A 

A ., 
F. 
R 

R 

006505 A 
Ci 04 3 ~ 8 E 
100000 A 
OO (rt4 7 8 
0 0 44 5 7 R 
OOCOOC A 
.:.ooooo ~l 

00 650 5 
0 0 ,; ·:> 6 ·:> 
v -r ~· '-

004370 
004 4 47 
00 444 7 
00 44<1 7 
00 4 377 
0060 1 0 
('00Cl4 
'J ~4 0 6C 
00603::; 
CO:iO :'i U 
006020 
004565 
"1'"0" .... 0 t_, ~· ,..,=: n,on . ...,_.~ .... 
00 1 0 : 6 
"0"'"' .... . i] .... .... .;...., 

0 16C01 
~35 0 :ll 
0010 1 5 
004 4 34 
016002 
l .,,.oo ·., 

..;:. .j ... ..::. 

001016 

A 
E 
F~ 
R 
R 
R 
R 
l'i 
A 
A 
~: 

R 
A 
R 

R 
A 
A 
A 

. 
18~4 
18:5~ 
18!56 
13~7 
1S~8 
\ 8 59 
1 860 
1861 
1 862 
1 863 

1864 

1 86 ~ 
1 86 6 

·~6 ... l 0 , . 

1 8 68 

1 36 9 

.. . .... ""9,.. 

.1 0 / u 
1 37' 1 

CLS0:5 

187~ CL~0 7 

137 4 

187 !5 CL S1 0 

1S76 

1 .......... 0, ,. 

1 8 73 
187 9 

1 88 0 Cll !5 

1 884 
1 885 
1886 

1 80 7 
1 888 
1889 

~ ~ 4431 ~15G03 H 1890 
004432 00 1 0 00 A 189 1 
; •• I 4 4 ""-=· ..... u o.J..., 

(' 0.4 4 3 4 
l •J 'l 'l3 !'5 
"'l44'='b' .... - ~· 

0044 37 
0 0 ~ ·+ 4 0 
00 4441 
004 44 2 
')') 4443 
00444 4 
00.·~· .. t --.- '1' ...... 

00 44 46 

004447 

!04800 
0 14 03 •"; 
005311 
00 101 0 
00 444 7 
05 40 3C 
00 5 041 
00612(· 
000004 
I) 0 5 (r 1 .; 
00 1 00(: 
00 44 13 
00 4447 
00 4 4 4 7 
00 650 5 

R 
p 
A 
A 
R 
A 
A 
~l 

R 
R 
;;: 
A 

1892 
1 89 3 
1 8 94 

1 0 0 , . 
• ....,~.J 

1896 
1897 

1. ·=· 9 .::;. • •;.;• - 1...• 

l':3Cr0 
1 90 1 
1 90 2 

CL20 

CLF.'R 
CLEF' 

LDA 
LD B 
LLS R 
ST B 
LRLA 
T A'B 
LDA 
l.LSR 
't"TB 
~ ' 

0 ~· A I 

STA 
l~AE 

""' l"''t~ 
JJ H .\ 

S iAE 

J ANZ 

~Q" c. . u 
,... r~ t L ..... ,.. '-

C: Q U 
OPEN 

"'·r·· r ..,.) .~ 

.-.. T t\ "'1" 
~ I ,..., • 

L UAI 

S TA 
' D '-' 1 ._ " 

LDP.! 

L DA 
• r : ... l ~ 

- · - l l c.. 

L n ~~ 
ERA 
JANZ 
. .... ,... 
L i..' l"'"t 

' .... . -._: . I 11 L 

l. D ~~ 
RLTU • 

::· T '~ .., " 
!' " f'l . " 
AD [1 ! 

I ....., t•o -· ,., ,. 
E QU 
E Q :J 
.J ~ R 

PATCH 

IT BUF' + l 
IlB UF'+2 
2 
IT BUf +2 
8 

l TBUf 

t TEUf"+l 
0 . .., '? 7 v c i 

0 12 0 000 

ITP.UF" 
C OUIH 

C OUNT 

CL F CB ,CL,o , o 

12 

CLCNT 
CL BUr + 1 1 

I TP. Ll r 

G,2 
c ' 1 
' 
.. , ·~o 
J~ .... 

l , 2 
• • 
• ' J 
Cl.20 

-:> .., ..... . .::.. 
.... . 
c ' .4 

CL20 

3 ' 1 
CLS PCH 

,••, ' C C • 
'. · l-• .. f' 

r. L.CNT 

4 

C Ll~ 

.. 
• 
MOV£ , X 

.. 

PR OGI'<:At1 PAGE ·~ 1 ·.~ L IS T I NG PA GE ( 4 75 ) 

~O R D 
WORD 

1 

RES T Q:;: E 

WO I<. D 0 

BLANK LEFT BYTE 

DE CREMENT BYT E COU NT F OR J US fi F' YI NG 

IF' TO CONTI ~-'E JUS TI FY 

CONV£RT NAME TO LOAD ER CC DE 

ENT RY 
ST AR T 

COUNT 
OF DIR EC TORY 

F'IR ST WORD 

NO MATCH 

~- i" n~< .. :n ~ t'. 1,,. W I t ~lORD 

NO IH'< TCH 

THI RD WORD 

FD UtiD , GET HD DR 

NAMES 

DI ~ ECTDRY ENTRY COUNT 

ER . n~: .,., ...,, ., 

'J P '···, ~c • U o ••l t.. 

IF EN D Of ENlRIES AND 

DIRE CT ~RY POINTE R 

MOVE NAME TO ERRO~ MESSAG E 

NAME NOT FOUNit 

03 
0 ":• 
~· . .., u ..... 

0 ., 
·-· 

03 
0 -=· -· . ,... 
u ~' 
03 
1) ., -· 0 8 

n ':' 
'•' .... 

03 ,, .., 
\.' ..... 

r • ., 
"" .;. 
r. •:;. 
i,..f .• 

~ .., 
\i' ._. 

!" ·:· •. ._. 
~ -
. I .j 

') r, 
I 0.:• 

r. .... 
t; ..:· 

··; .... 
I ..:o 

') ·: · . ·-· 
tr . :· 
'• .. . ,. ':• 
v - · 

,.. . .. ,.. :.· 

,., ·~ .. -· 
i . .-

; .., 
;J ..... 

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

:.1 ..;i 

,, -. 
I, ' . : ' 

: . 
r .. . 
' .. 

.-, ., 
' ..... 

l", .-. ' -~ 
r. - . 
'.) ·-· 
., :· ·. ..... ... ""' ·. .·· 

E .-.. · J •'- : '-... 
E ·-- · ~ ..... • t':'. • • ~ 

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

018~ ·1 
01855 
0 1 85 6 
01 8 57 
01858 
01 8 5') 
01~:6(! 

0 1 8 6 t 
0 1 '"t , ;") 0 t,;, ,._ 
" 1 .· . .. i.J {.. b ._, 

c l 8 6 4 

0 1865 
0 18€E. 

0 1
,... ,.. . .., 
0 0 / 

0 

0 1 8 6 '::l 

0 ·~ "'1' llC· ,·-

0 1:::71 

, n . ..... 
J. ·=· •" .: • 

!' 1 .-. ... . 
·' •: • t' '•r 

018;:'(, 

0187 7 

U. t ·~· "/ ·:· ......... · , • 

',J· \ ·=· ..,. . ... . . . . 
l"t 1.r· ::· : , .... . ... : v -

.... ,.~ J .t 
l l .... ·-· ....... • 

0 1 -=· •::0 1": .... •..J •• 

(I l ;::. ::': . 
.. 1 - - . 
•.' 1 ·:· ·:.· 

.-. t .- . ,:•, • 
' ·· 1 ·..:· ·.;· t .. , . .:• ·.:. 

.... ·- . 
r· • • .. · · .~ ... .. · .. · .. 

0 189 

ij 1 :=: ·:: 

. . . ... u l ::: ':J 

(J 1 ·:;, iJ 
:.: t : t(l 
•) 1 ·~ ~: • 



•. 
' 

E. 2 YDRTEX LISTING PATCH PROGRAM PAGE 32 LISTING PAGE ( 

004450 001667 E 
Q0445 1 000003 A 1903 
0 0 4 4 5,? 0 0 4 4 6 :; R 
Oct-94~3 004654 R 
0~4454 005301 A 1904 
b04455 001000 A 1905 
004456 10430 0 R 

DATA 

DECR 
-RETU• 

1906 CLFCB F'CB 
004457 000170 A 
004460 00 5 Ct3:i R 
0 0 4 4 6 1 0 0 0 i' 0 .3 A 
004 4 62 000000 A 
004463 000000 A 
C04464 OOOOOC A 
0 04465 0000 00 A 
co4466 14171<~ n 
004467 12024 0 14 
004470 120240 8 
004471 000000 Rl 1907 CLCHT DATA 

19 0 8 E..IEC 

3tCLFCB+7tCL~SG+10 

0 1 
CLSRCH 

SET NAME NOT FOUND INDICATOR 
RETURN 

120. CLBUF J 1. I c I J. CL I J I I f I I 

0 

19 09 ~-~····~~ .. ····· ~ --~·····~·········~······~·············•**••······· 1910 • 
1911 • 
1912 • 
1913 • 
1'914 • 
1 '31::1 • 
191 6 • 
1917 "-
19 18 • 
1919 • 
192 0 • 
1921 • 
1922 • 

SUBROUTIIt E- -S IXBT 'CRE ATE 6 BIT LOADER COD E> 

PURPOSE--TO CONVERT A 3 WORD ASCII NAME lNTD A 3 WORD 
LOADER CODE ENT RY 

CAL LING SE.QU ENCE 
CALL SIXBT 

ITBUF" CONTAINS AS CI I STRING 

RETUR NS TO CALL ER WITH: 
ITP.U F" COI'!TA INING LOADER CO DE ENTRY 

·: ') 4472 
1)0 4473 
()0447 4 
·~04 475 
004476 
00 4477 
004~00 
(:0 4!501 
1)•) 45 02 
00 4503 
('0 4504 
8 ;}4505 
!):)4506 
004507 
('()45 1.0 
!_!') 4 51 1 
004:51 2 
0045 13 
0 0 4 51 4 
8 045 15 
:.) 04516 
0 04~17 
004520 
(;0 4521 
00 4~22 

000 000 
192 3 

A 192~ 
A 1 926 
R 

-~ ~ ······~· .. ···~Y.·~·····~········-~--~·········~-~~····~~~ ~-~····· S I XBT EtiTR 
006030 
004565 

1927 
1 92$.· 

1929 
1930 
1931 
19 32 

0 05 2 44 A 
002000 A 
0 04 045 R 
144Q72 A 
0 0~002 A 
004542 A 
006120 A 
010 760 A 
0 54 0 66 A 1933 

A 1934 
A 1935 

064062 
00 2 000 
0 0 4 045 
024 057 
144060 
004050 
00 5 032 
004046 
064052 A 
002000 A 
00 4045 R 
02 4047 A 
1 44 0 :50 A 

R 
A 
A 
A 
A 
A 

1936 
1937 
1938 
1939 
1940 
1941 
1942 

004:523 005032 
00 4524 0040 4 2 

A 

1943 
1944 
194:5 

A 1946 
A 1947 
A 1948 

"'" .. ---l.: ;;.: ... ..J c. ..J 

004526 
004:527 
0 04530 
L04 :531 
:) 04:532 
00 4:533 
00 4:5 214 
IJJ4 :535 
00~536 
004 :5 37 
004540 
004 :541 
004~42 
00 4:543 
c:: 4:544 
00 4:54~ 
C!J 4~4G 
!'0 4:547 
0045 :50 
004:5~1 
004 :552 
G04:553 
00455 4 
0045 :55 
004~56 
00 4 !557 
00 4 560 
·o o 4:5 6 1 
00 4562 
0 04563 

R 
A 
A 
A 
A 
A 
A 
A 
A 
~ 
~ 
A 
r< 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 

06 4043 
002000 
004045 
07 4 04 1 
034037 
144040 
00 :5 002 
004544 
005051 
0 54 03 -~ 
004146 
064030 
034030 
002000 
004 045 
024024 
144 0 25 
005032 
004046 
064020 
002000 
004045 
024015 
144011:-
00 ~ (131 
0:5 4 0 10 
011015 
05400:5 A 
0140 1 2 A 
054002 A 
001000 A 

194 9 
19:50 
19:51 
19:52 
19:53 
1954 
19:5:5 
19~6 
1957 
19~ 8 
19!53 

1';16 0 
1961 
1962 
196 3 
196-1 
1.,65 

1966 
1·96 7 
!968 
196'3 
197 0 
1971 
197 2 
197 3 
1974 

' D '' I ... ,, 

GPX 
CALL 

SU B 
TZE 
LL ~ R 
A I; D I 

STA 
STB 
CALL 

LDB 
S Ll B 
t.P.L B 
i'lERG E 
LRL.B 
STB 
CH LL 

ITBLIF' 

FBYTE 

~l240 

·j .... 
0 1 07 60 

SI BUF 
';J.TH B 
f'B't'i E 

SITM B 
N240 
8 
(132 
6 
S I Hl B 
F B ' I T E 

L DB SIHl B 
SUB 
MERGE 
LRL B 

CALL 

LDX 
SUB 
TZB 
L t.:: R 
MERGE 
STA 
L ~RB 
STB 
l!)X 
cr-LL 

LDB 
S UB 
i·lEi~ GE 
LRL E 
STB 
CAL L 

LilB 
SLIB 
r. ER GE 
S TA 
LDA 
ST~ 
~. TJ A 

i'l2o10 
0 32 
2 
SITM B 
F"B YTE 

~ITMX 
;; IT M B 
li240 

'I· 
051 
S ! l!U F"+1 
5 
~; I T"' B 
:'; !TMX 
F'BYH: 

S ITM B 
tl2 4 0 
. 

.;., 

<;I TMB 
ff.:YTE 

S IT ME 
ti 2 4 0 
031 
~ T J.:: LIF+2 
:::~IBUF +1 
ITBU F"+1 
-;: I r.t'F" 
ITEUF 
S I ~U T 

FET CH CHAR 1 

6 BIT 

4 MS BITS 

LJD RD 1 

FET CH CHAR 2 

6 BIT 
P OSITI ON C!iAR 1 LS 2 BITS 
A AND B TO B 

f ETCH CHAR 3 

6 BIT 
A IHl!l B TO B 

FET CH CHAR 4 

6 BIT 

A 1: ~~ D X T 0 A 
LJQ;< D 2 

BY TE FDINTE!': 
FETCH CHAR ~ 

6 F.IT 
A MiD B TO B 

F'ET CH CH AR 6 

6 BIT 
A A!'lD B TO A 
MDF•E 
LO >~lJER CODE 
EN iRY 
TO 
IT B UF. 

• 

\ 
• 

476 ) 

E. 203 0 19 03 

£. 203 01904 
E. 203 01905 

03 01906 

03 
03 
03 
03 
03 
0 ~. ,.) 

0 3 
0 

..,, 
~· 

03 
G3 
0 ., -· iJ .-• ..::. 
0 :3 
03 
(. ·:. . " 
03 
03 
(• ..... 

; .:.· 
03 

0 ·":· -· ,., .-. 
u .:.• 

03 
')':> - .... 
03 
(I 3 

,-. ~· .... .. ... 
03 

t: 8 
f• 3 
e :~ 
l
~ . . -. 
I ~t 

11 •j 
.I ~· .. ·~ .. 1 ._ .. 

03 
.-. -· :_: .:_, 
~ : ... , 
\.o.J 
r. ·:---· 
~3 

I' .-, .... ..;. 
ti ·":t 
' ~ 
03 ..... 
1.1 ,; 
03 
('3 
(• ·:-
•.; .,...t ,, . ., 
v . ' 
0 -;; -· 03 

fl ·:· . ~· 
03 

L~ .-. ' :.0 
.... ·':I 
\ -· 

. . . ~. 
~ -·. """• '- .=· 
t'l . :-
- .> 

01907 
01908 
0190SI 
01910 
0 19 1 1 
0 1 91 2 
0191 3 
0 1 9 1 4 
01'315 
01916 
01917 
0 1918 
0 1 '31 9 
01920 
0 l 92 1 
0 192 Z' 
0192 3 
0 1-:3 25 
01926 

01927 
01SI2S 

01929 
019 3C 
0 1 9 31 
01932 

0 19 33 
0 1•3134 
0 1 9 3 5 

01':136 
01937 
01938 
01939 
Ot94fl 
0 194 1 
:J 1'34 ~: 

0 1943 
0 194 4 
01945 
0 194 6 
0 1 '3 4 ? 
01948 

0194S 
01950 
019'51 
019:=i2 
0 1 953 
Ot9S t, 
01955 
0 1 9 5 t• 
(1 1957 
01~~ 8 
019:3 ~l 

0 19 60 
019\,l. 
01962 
0 1 '~63 
OJ.~ 6 4 
01';:(, ~ 

01'3 G!S 
01 967 
01 9 6:3 
0 1 ':H. ~) 
0 1 9 ? ·:r 
't1•::;.":> 1 ... , , . 

. 
• 

i 

... 



,. 

• 

. . , 
• 
' . 
• 
' 

" .. 

• 
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E. 2 VOR TEX liS TING 

:; o4:S64 
00 4~6!l 

0 04571 
00 4 !572 
004 ~73 

004 574 
00 4575 

... u 4~76 
0 "'"" .. -.~ 

IJ ..... ...Jit' 

c::-,+ 600 
80 ·1 601 
00 4 60 2 
:..::. 46 03 

104 4 72 R 

000000 (1 

000 00 0 A 
0002 4 0 A 
000000 A 
000000 A 

120 330 
l=.i4330 
154330 
1::54240 
......... 0.., 
lC. ""t ..:> -:. 

14130 2 

A 
A 
A 
A 
A 
A 

C0 4c0 4 141 3 02 , 
'' 0~6~ t_; .., u ._1 

00450 5 
·~ 04E.0 7 
o·~ 4c1o 
"~)~E.ll 

n •-..!1C.i·:-o 
' "' ·-· y ._. .&. L.. 

~~4--"""" J ., C.· .i. ,;;, 
1""1 •· .1 .-1 .1l 
v ;J 4 C• • l"f' 
~. n ..,,::1 c 

• ' ..; -., ·~ .4 - · 

0 046 16 
-,r"••C17 
.., V T U .&. • • 

.... n ... . --r, . .; u~o c..• 

r!J4 621 
f"tn..-; ~~?-JV,.,. .._,L-._ 

J 0 4623 

'4'"' - 1 • 1 c. ..J 
1 ~ 0"='0' ... ...... ..., . 
140701 
· ~a ~ n1 
' ~· ... 1..' • 

140 5<lr. 
12 02 40 
'"'1] .. ., .......... 
J.C.J ~t:. :..• 

" ...... Q' .. "" O .i. c. · ' .::. ... 
000011 
120 3 2 0 
1 ~ 22 60 
1 3G6~4 
!203 1 1 
146 31 ·1 
14 2707 
14 071 ·! 
1 ~.·. ·~·" 4 ... ,_ -· ,_. l ' 
• 4 4 ~ .... .... , 
l /'CC. 

A 
A 
A 

•• 
·· ~ 

197 :5 
1976 
1 9 77 
1978 
1 979 

1980 
1981 
1382 
1'383 
193 4 

· ~ f"'\o J,. 7 0 ...J 

1'386 

ITBUF' 
S I TM B 
S I HIX 
N240 
S(BUF' 

PRMS G 

D I t1 S G 

J0 4630 000011 n 1 9 87 P MMS G 
"0 4-~' .; b.:_, .L 

n 1 4 '"'"' . ._ 0 ..:· c. 
)0 4633 
'"' "'4C:-? ... 
~· • .. · ·-· ..... -r 

..... 4,. · n 
'·' '·' '=" '"t .. 
.... ·' 4 .c. 4 1 

.... ~· 4 

l lfi A C:-4·:• 
... • ..., •,J '+ '-
1'· ·--"" e · -· ·. . . . .... . ;. 
, ,, .. , A~A4 
. .. ·~v ·-r 

004 64· 5 
l··u·, .. ~4r ... .... .. (.. I:'\ 

,·, c· 4"' 47 ... ... "--·' . 
(! •'! ·~ 6 5 (! 
(1:,; 4 6 51 
('0 4652 
!J :J 4E. 53 
00 4654 
Ou 46~5 
C"lilA .CC:C::. 
-., .• J""fv •.•OJ 

CO <l· 657 
Pll •' b-60 .. ... ...,. J 

''" ~"'"'' "-'"' "-1'•J0.&. 
~. nA~'-
U :; "t C 0 C. 

004663 
(;045 64 
0(! ·-,66::i 
0046 66 
C :>:t66 7 
0046 70 
00 4671 
004672 ,., .-... ... ,. ...- -
'.J U"tOt..;. 

00~674 

0 ~4E 7 ~ 
"J • .. ,J . ~ ........ ,..,., 

I ) ;.,: "t 0 ~ 0 

C0it677 
i..:C 4700 
OC4701 
004702 
,~. r, "" -,. 0 .., . . • ._ "i' ' ..... 

(, '.' 4 70 4 
(10 4?05 
····~ 4" f'6 • .... I' ,., 

t•u47 1 0 
OC47 11 
00 4712 
1)0 471 :::: 
(1(1 4714 
(10 4715 
004716 
(1(1471/ 

120320 
1~2 260 
1 ?1 ''5' w c . .... '+ 
1 -=· 0 ':> "' l~ 4 L. . '- ' '- ' 

1 4 0 ;' 2 2 
1 40 7 1 '3 
1 ~. ( I ..,.. r· "i c_ ._,..,, _ 
1 ::1 1 322 
'47?'=>0:. .&. .. ._ ..... 

000014 
• "'0'"'"" " J. C. .;, c. \,I 

1 C' ':> ·:> .:: ,., 
,.t~.-._ uv 

14624(1 
1 4"'"'1 1 J. 1-. ..... .. 

151 240 
14 ~ ..,.-..-=· a.;;. .. \,;,. ._ 

1 26655 
15433 (: 
154 330 
1 "' 4~-=-o ~ .... ...., ..;) 

00001 1 
12032 0 
15226C 
....... -~~ .I'll 
J. .JC.Cw ..J"1 

120 3 1! 
14€. ?01 
1 4 ":' ~ 0 ~· 

.J • -· 
1 ~n- 0 ~) •C.v..:• .. 
1

_ ............ ..... 
Jl .:·c. -_ 

' 4--. ..... -. ... •' fC.C.. 

DO OO!l 
120 ~20 
l ~ 2 2 6 G 
~ 3 26~ 4 
....... n-.-. ..-.. 
1 C. I) .;) ,:._ ..;_, . - ""' ~ ..... 
J. '-' c. .,:, ~· : 

1:)131 1 
'"'1 '.> 4 0 ..... ) .... 
000011 
. 20 ''""0 l • ~ c. 
1 c:: ·:> .-.. 6 0 
.I. :;;:) L . L., 

120301 
14230<1· 
151 2 4 0 
1 4273 :: 
1 523 05 
1 4732<! 
1)(1001 2 
120 321) 
• ..,. .;:, ·;:, .:. 'r . ~, '- ..... \..• ·~ 

A 
• H 
A 
A 
A 

A 
" • • 

,.. ,., 

A 
A 
A 
A 
A 
A 

A 
A 
A 
' H 

~ 
·:) 

A 
A 
(l 

A 
A 
A 
A 
A 
A 
A 

1 988 CLMSG 

• . . 

198 9 DMPMSG 

1 ~90 

1991 

1992 

STMSG 

' • M"'' G I- J . I ..,) 

DVMSG 

P.SS 
DATA 
DATA 
DA TA 
DAT A 

t. J F:C 

DATA 

D .• , ~ ..... h I l""f 

D~lT A 

DATA 

DATA 

DATA 

IIATA 

PAT CH 

• • 

4 
0 
0 
0 240 
0 ' 0 

'BLOC K 

I i< X XXX X 

• PT II!I! • 

Cl • 
•' ' PT 01, 

PROGRf-lM PA GE 

CBBBB EB) AA AAA A 

ILL EGAL DIR" 

9 , • P T O 2, P ARAM S RRO R' 

. 

I 

J.?.~ I PTO 3, CL DI R ER--XXX /-XX 1 

9 J I PT0 4• IMAGE ERROR ' 

'3 , • PTO ~h S TAT E ~RO R I 

9 ' • PT06 • E X 1 Et'! T ' 

L 0 • ' DVERLA 't' ERROR ' 

33 L ISTING PAGE < 4 7 ~ ·. ( ) 

0 •j -· 
0 3 
.J3 

(J .., . ..., 
0! ·':o ·. ..., ,., """ 
1,) .j 

•'': ·-:.· .... . ·' 
E . 2 03 

( . -. 
I ..:• 

E -. ,. ..... • c.. \. ._:, 

01975 
1) 197 6 
0 197 ? 
0 19 78 
01979 

0198 (1 
0 
0 
0 
0 

1 ·~ 0'.) 
, 'J ... , 

1 ·:· ,., 1.\ 
~ \':<· 

0 1 985 

01 9 8(, 

E • 2 0 3 0 1 9 8 i ' 

E. -.. - .-. .:-. . . . i 0 1 98:3 

E .-. ,- ~. - ' . • '- • ·J 

E . 01S'3 0 

E • ·:· ,., ·:. ·.. .· ·-· 

E ·:· fl ·:· 
It L . • .._, 

-· .. .,. ____ . ..........,.,.. ______ - .. --~· -~~· ·----··--... --·- "·--- ........ -.----- ·-- --- ........ __ - ..... ----·--· .... ·-·-· . 



•• 
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E.2 VORTEX LISTING PATCH . PROGRAM PAGE 34 LI S TING PAGE < 47 8 ) 

0 04720 133654 A 
00472 1 120317 A 
004722 153305 >I 
00 4723 1 51314 A 
00 4 7 24 140731 • 

: l 

004 725 1 20305 A 
00 4 726 151322 • 

H 
0 04 727 14 7 -,..,~ ...... c.- A 
00473 0 000013 A 1993 REMSG DATA 1 1 0 I PTO S , RELC DIR ERR OR I E.2 C3 01993 
1}0 4731 1 203 2 0 ~ 
0047 32 152260 A 
004733 134<:~54 ~\ 
00 4734 1 20322 A 
00 4735 14271 4 A 
00473 6 1 4 7 64 0 A 
004737 1.4 23 11 A 
0 04740 151240 ~ 
!)04 741 142722 A 
0047 42 1 ·~ 1 3 1 7 A 
0047 43 1·5 1 2 4 0 A 
Ov4 744 1 :.., 0 ':' 0 ·l .c. ..... .. •. .A 1994 DCMSG DATA I DUMP COMPLETED' 03 0 1994 
(; 0474~ 1 '"' ....... 1 :'5 A '.,J .::; ~ 
00 4 746 1502 4 0 A 
o :r.. 747 1"+1717 A 
1)047~0 14672 0 A 
'· (· 4 7 5 1 14630:i A 
004752 1"''=>""0 ~ ~ .... ....., _, A 
00 4 7 53 1 42240 A 
004 7 54 1203 1 0 A 1995 HIMSG DATA I HISTORY COMPLE T E I 03 0 1995 
~047 55 144723 A . 
0047:)6 15~317 (4 

C 0<~757 151331 A 
00476 0 1 20303 A 
'J0 4 7 61 14771 :5 ~ 
004 7 €.2 1~0314 A 
00 47E.3 14272 4 A 
: ::4 764 1 42640 .:l 
00 4 7 65 199 6 I tiBUF' E SS 40 DI INPUT (: 3 01996 
:):) ~035 1 997 CLBUF' BSS 120 03 0199 ? 
00"'""' ""'"' ;..Jt::.t::...J 199S IMEUF' BSS 1 (~ 0 PATC H IMAGE BUF'F"ER (13 0199 8 

19 99 EJEC 0.., 
~· 01999 

2(} 00 ll! 03 02000 
2 00 1 ll . INSTRUCTION TABL~ POINTER S . USED TO S E L ECT START SC AN M~RK 03 0 20 0 1 
2 00 2 • 0 . ., 

~· 02002 
003 41~ 0 05 45 0 R 2 003 INTBL DATA INA A 0 -":J 

~· 
0 ·::· 0 0 ·:> 

"- •J 

:.•05 4 16 005533 R 2004 
. 

DAT A INB B 03 0 20 04 
005 417 005 552 R 2 00 5 DA TA INC c 03 0 2 005 
00 5 420 005577 R 20 06 D A1. A r ND D ·j ... , 

I .;, o·;.•ror• r' 
'- ... -· "" 

005 4 21 oo~6""' ·..J ..;. c. R 2007 DATA INE E ... .. , . .;, 0200 ? 
0054 22 00 0 000 A 2008 DATA 0 F i'\ <j .... ..., 0200 :3 
!)();3 423 000000 A 2009 D~HA 0 G (I? . ..., 0 2 00•3 
005 42 4 005654 R 2010 D A Tf'l INH H 

,..., 
. ~· 0 201i) 

005425 00 5657 R 2 0 11 DATA I N I I (t ·':1 . ..., 0 20 1 ~ 
005426 005 73 1 R 2 0 1 ?. D ~lTA I NJ .) .... ·:· ' ..., 02 (11 2 
~·· or: ...... .., 
~ ·..J ~ C.f 000(1()0 A 2013 DATA r. 

'·' K 
,.,..., 
v~ 020 1 3 

005430 0060 71 R 2 0 1 4 DA T A I tiL L I) 0:• ·-· 0 2 0 l 4 
0 (154::: 1 00617 t::. R 2015 I:A TA J N t~ M · .... , ..,.;- 020 1 5 
110" 4 "' ':• .. ..J .::;. t,.;. 006220 R 2016 DATA INN N [' .... 

, 1 ..:· (1 2(1 16 
005 433 006223 R 2017 DATA !1'!0 0 u .... 

.J 0201 7 
00543 4 000 00 0 A 2018 DATA 1"! p 1)3 02018 
r,o c-4-.e v ..J .:;t..J 000000 A 2019 'DATI"! 0 Q '"'· ... , 

IJ ,.) 0 20 1 9 
00543 6 0062 5 6 R 2020 DATA Ir~ R R !''o "':,' -"' 

(I •;; (I 'Hi ,_ c. ... 
005437 006261. R 2021 DATA :Ns ' • s 03 . , 0 ...... 

IJ c-: •':. • 
005 440 006377 "' ,, 20 22 DATA iNT T 03 0 20 2 2 
.. 0 , .. 4 1 l: J 't 000000 A 202 3 DATA u u f'"':' 

J ~ 0202 3 
005 442 00000 0 A 2 02 4 t AT A (I • v 0 ·~· 0 2 0 24 ~· 

0054 43 00000 0 A 2025 DATA .j J,l G ,,., 
-=· 

0 2 ~ -::• .,. • L.. ,..J 

0054 44 006 43!5 R 2026 D ATA H!X X 1"'1 ·:• v ... , 0 2 02:5 no W A A-
•J ...J ~ .... .J OO"" ft " '·' v 4,.1 v A """' ,., ....... .::; v c. ( ... ,...,..A 

.U r' J 
n y co ' "' ._. .; . n "' O ~ ... \. C. ;C;' 

(10:; 446 006::52 3 R 202 8 D ATA T t oO f 
~ t 1 ~ z 0 3 (1 2 (128 

(,') 5 •147 17 77 7 7 A 2 029 DATA -1 END OF PC I tiT ER TA BLE ,, ~::, 

' ~· 
0 '=' (I ·::. ·=t ~ L .. _. 

2030 • 0 ":• 
~· 0203 0 

20 31 • IN ST RUCTION TABLF: 03 0 2 ('31 
2032 • 0 3 02fJ32 

00 ~ ·1~0 14070 ·1 A 2 0 3 3 INA DATA ' ADD •,01200 00 c ~. .J .,:, 0 ? f'\ ...... "':;\ 
'- ~· .'• ...., 

00~4 ::51 142240 A 
·:·05 4~2 120000 A 
00~4 ::5 3 1 4 0704 A 20 3 4 DATA ' A DDX ',012~000 tl 3 0 20 3~· 
0 0~4~4 142330 A 
00:54 ~~ 12~000 A 
00 ~4~6 14 07 0~ A 2035 DAHl' 'A DD B',0126000 (I" ... 02035 
00 ~4~7 142302 A 
00~4 60 12600 0 A 
00:5461 1 4 0 704 A 203 6 DATA 'A DD £',06127 :r ":l . ~ 0 2 0 36 
00 ::5462 14230~ A 
00:5463 00 6 12 7 A 
00~ 464 14 0 704 A 2037 DAHl ' ADD I'•06120 0 ... 0203 7 ~· 

C0 :5 46:5 142311 A 
005 466 0061!0 A 
00:5467' 140716 A 2038 'DATA 'ANA •,ot5oo oo 11 8 02038 
·o o ~ 4 7 o 14064 0 A 
00:5 47'1 . 1!5 0 0 00 A 
00::5 4 7 2 1 4 0 71 6 A 2039 DATA ' AHA)(',0155000 j) ·~ O'"•i) ":• O . ~ ... r . ...,. . 
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A VORTEX 0000 0 1 i) X 
A ZERO 

71S 737 7~~8 739 

861 902 9! 1 918 

1127 1133 

582 585 (<<37 828 

814 

428 428 4 if 0 440 
515 ~15 .,....,1 . ) .:. ~31 
~ ~ ,., 
0 ... c. 806 

617 658 R06 

462 464 466 

473 532 

:593 616 639 657 

. . 
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.... .... ·. • t..,. ._ · . • 
,.. r. !'I 1 , .-, 
i,.l ..,; l• ... '=" 1:. 

'"nr• c-r • 
\.· .; ... ···' ,_t .::.. 
" f"'.-.- ... , 
:..out: C "t -

~OQO O C 
~ 000 1)0 

n n .. ~,..c
l· iJ b .J " ._j 

00016 3 
r. n 0 • -. ' .· t..l l,j, ;' ,, 

0 ::!022 (. 
,.. .. , .... -~ ., . 
'-; \_.0 I) t: . ,:, :_,., 
n ~ 0 ·~ ~ r .. ; ' . .. c . .,. ·. ..._ -

" n 0 ~' 0"·· ·' ·-· . - ,. 

00650 ::; 
i:0 0012 7 
f~ .-, ,-, -~ 0 •) . ... ... "' . .. 

00650:. 
(i :)Oi.7 ;;: 
101)(100 
(!104 01 
(;(r(t25 3 

i}O OO OO 

;.: 
R 

"' ·· . 
R 

A 

... 
" 

A 
H 

E ., .. 
., 
f ·. 

•. 
H 
::-•• 

A 
r.· ·-

4 4 

4::5 
46 

4 .. ,. 

48 
49 
so 
C" • 

~· ! 

54 

55 
56 

58 

"'0 
..J ' 

60 
61 
6 2 

63 

63 

11T 8 0 

RT3 !5 

BT 3 6 

BT4~ 
BT5 0 

56 E 1"5 S 

67 
68 

7 1 

72 

.s : e.o 

73 BT70 
74 E X JT 

?5 ERR 

ADDI 

STA 
J MP 

l D ~. ~ • f-1 J, 

...... A .:. j • 

LD B 
T ZA 
D 't i ! T 

• y ! 

! .. D ~~ I 

S T A 
'o c,· I, • ...., ... 

LDBI 
.• 1 0 r ,... - .... 

.J t~ p 

• • <;• TT ( 
,.~ • • .1. ' 

' ~. ,., 
.. · ~ r 

: T •) - . ' 
< • • • .• • -
. ~ ·:, C- ,_.. 

:".,... ~T . . ., 

;.n~ ITE 

<' - .. , T 
..... • 1-'1 • 

'M~ .. J • !" 

~- I': :;: 
E" ' T . -, ... 

BT PTCH 

1 20 

! MCN T 
fT 2 5 

BT50 

P.T45 
ll'l CN T 

BT36 

:S T55 

BT45 

Y•· -nu r' ,., r• r 

VS S HID 

n 
I. • 

~ 

~· c D c B • 0 c s 0 I 1 

U< IT 

o:·T "O .., . ' 

... ·.- .., (i r. . l J 
l iF C B , F L , 0 , 1 

; :1 F C B • F L t 0 t 0 

(I 

EJ".;:l\ C B, DC, 0 , 1 

.. -·--· -~··--- .. -·- ... - ... 

PR!J GRAM PAGE L I S TING PAGE < 

CD liT I NUE SCAN 

SET JU MP FOR fND OF IMAGE 
IM BU~- POINTER 

CAL CULATE Il~~lGE COUNT 

SE T FCR VSS TWD COUNT 

SET 
SET 

JUMP FO R CONTIN UE PATCH 
l MAGE CCU:i T FO R FULL RECORD 

PE ~F ~JR M PAT :: H 

.JUNP AS DH' F.C TEI: FROM AEO'v'E 

SE 7 FOR EX ! f UPO tl C'Jt'1PlET I ON 

SET ~OR CON .flNU E ON COMP LE TION 
RE !, Q ~ l T I ON TU LAST R ~ A D 

ou ~· pur Hi s ·ro~y IMA GE 

RE "f U~ N AS D! R~ CTED 

. .. ... . .. . . .... .. . ... 

4 91 ) 

E . 20 1 

E. 20: 

E. 

::-.... . 
E. 
E . 
E . 

E . 
["" .... . 

2l; 1 

"' rt 1 c " 

·:· c ! .... . ... 

:> (1 i .._ "'' . .:. ( · , 
I... • .. • ... 

-t ":t r. 1 . . ... u ... 

E. 
E. 

:. 11 1 

000 44 

00045 
0004~. 

0004 :: 

0 0 0 4 ::; 
OO O<l"J 
01)(150 
::i OO:) ~ 

00*)f)2 
il l"l .-. c:; ·":. .. "' "-' .... 

0005 <: 

0(; 05 ;', 
00 0 56 

00057 

E r, (1 • ~. (o 0 C:: o: . 
• .:. .1. •; 1... ..J • • • 

E. 20 1 

E • 2 n :: . 
0 1 
( , " . 

,, 1 

'.1 .1. 

• • , 1 .. . ... 

,_ 
'·' 

• 

G : 

0 ~-

Hl 0 E. 0 
,., '' . ..-: ~ 
"../ '-• .... ·-· . 
" l. ••. t." • _; ! v ·.:- :. 

,, (• .~ --) .• 
· •.• \1 . , ... 

, • . -1 I.J • . 
\,' '· t_:. .• 

,.. . ,... ,.. ;_, :J J l j . .. 

G (I r; ,: .. 
r , (' ,., ' . ,-, 
1..• I '•' •:0 •:! 

(; 0 (: (, . .: 

.,. ' ,. 

.., .-. r- ., ..-
'·' .' '-· ... (. 

"" ~ .. , .-, .... . ., : ...., .4 - .. . . 
.· ~ ,. ,,, •• 1 -, ,-
- · .6. '-' .. v ,. • -

• 
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E. 2 VORTEX LISTING 

OC 0222 000000 A 

r' 00223 006505 A 
00 0 2 24 000212 1::. 
000225 000200 A 

76 

BTPTr.H PROG RAM PAGE 

EXIT 

77 RER wRIT E ~RDC BrOC,Od 
000 226 006505 A 
CD0 227 
0 00230 
000 231 
coo 232 
000233 
00 0234 

000 2 15 
10 0000 
010401 
00025 f, 
00000~ 
000000 

E 
A 
A 
R 
A 
A 

t'C0235 006505 A' 
000236 000 2 24 E 
;; 0 ;) 2 3 7 0 0 0 2 0 i, t=- . 
0:10 240 000000 A 

!'J o o 2 4 t o o· o 1 7 o A 
C~ 0242 000326 R 
000243 OOO ?!.lS. A 
~00 2 <~4 00000 (1 ;~ 

00 0245 OOOOGC A 
"J O:l 246 OOOO fJC A 
000247 000(100 A 
O·H12=sO 150 3 2 <. A 
-:' 'J 02 ~1 14171C ~ 

J J U2~2 !44713 A 

::3 00 2!53 C00 0 13 A 
0 00254 r.0026 ·:l R 
:J ~~ 0 2 5 5 0 0 0 0 0 G A 

00 0256 00001"3 .~ 
-::c o2~ 7 ooo27 ? R 
Ou\1 260 OOOO'JO A 

O::l8 2 6 1 000 0 12 A 
0 0 0262 000314 k 
0 00263 OOC\000 A 
000 264 120306 A 
C• 00265 14 47 14 A 
COC 266 142640 A 
:!0(1 26 7 150 3 Z ·1 A 
~ .)'.1 2 70 14171C A 
'I"'~"" " J l. i,! V.:; ~ 

,)00 212 
Ct :J ·: 2 7'3 
'J C 0274 
~ ,- .•. ., . .,5 .. ,._!._ ~ 1 ·-

:J :) (l 276 
JOC ?. 77 
00~1 81)0 
·:•1)(13 01 
000302 
1):)0$03 
')') 0304 
0 01)30 !5 
0(10306 
·=· ~l :j 30 ? 
0') 0310 
')!J03 1 1 
000312 
C[' ,, ..., • .., 

.. :_, .,:, L .._, 

':'C.C 314 
00031~ 
·~ 0 Ll 3 1 6 
0003 1 7 
000320 
0(1 0321 
') 0 n ., -:> '=' 

-.V &-L
r!Qll .., ._ ..., 
~· - ·.JC. ,j 
l)00 .:::24 
r ,..,...,., .. 
J •: (.1 .j ~ ~· 
.J l)03 20 

1447 15 .~ 
12 C~16 A 
:4 772~ A 
·~o . .., ...... ·"· ~ , _ ..:o u e , 
I ·•? ~>·;> ~ /". 
~ •t, .. ._ ._I ,..... 
~47 3 01 A 
l ~ ~·· '=' ':' ~· . ~ .... ...,· . ~ A 
142 / 0i (.~ 
142;:;:40 A 

(.; 

1513L' A 
151 2 40 ~ 
14471 6 ~ 
120 30 6 A 
144 ., . ' • . ... i -:.. l,.l 

1 4 2541J ~ 
1 50~2"'· A 
141 7).'! ,-:; 
!44715 A 
l .,o ~ ~ r ,.., 

t •. - L.. ~ ,... 

.. ·•"' " ' ~" ·· , . • • i- ... ,. t: •• ,.... 
'41-' ' " ' '1 4 r'.'. IJ t-

CA;~-,1 '' " i '+ 11' ( Co toot 
' AI """' · ' t"'o A ... '+ ..:• U •-;. '~' H 

141?).7 ~1 
'4 """"~ ... ,., A l ._. I C. .,; 

~<1 630:"' A 
152 3 0 ~ ~ 

c: 

00 0000 R 
~ ~r;· R Y NAME ~; 
EXTERNAL rl AM ::: ~ 
000 236 E VS EXEC 
~;'t MBOLS 

78 

79 IMCNT 
SO Ii"lf" CB 

81 ERDCB 

82 DRDCB 

83 PCDCB 

S4 ::::RMSG 

85 nRMSG 

~6 PCMSG 

EX IT 

DAfA 
f"CB 

DCB 

J1C B 

DCE 

DATA 

D~TA 

87 I 11B Ur SS! 
88 END 

0002:?7 E VSI OC 

COOOOO R ETlO 000016 R BT12 
JOOlC ~ R BT3 J 000117 R BT3 ~ 
ryoo l34 ~ ~T~O 0001 ~ 0 R BT~~ 
OOU 2l0 R ~ T70 000000 R BTPTCH 
~0 02~3 R ERDC ! OOC 264 R ERM S G 
~00 1~2 ~ f L 0003 2 G R IMBUF 
00000 1 A OC 000261 ~ PCD ~ B 
ooo?36 E vs=Exrc 000221 ~ v tt oc 

" ER RORS A~ S EM BL Y CO~P LE TE 

23 

0 PA TC H IMAGE POINTER 
120 ' IMBUF'· 1 •• F'' • • PT '. I CH',. 1~1 1 

11,ERMSG 

10 rPCMSG 

I FIL E PTCHIM NOT FOUND ' 

' READ ERROR IN FILE PTCHIM' 

, PATCHING COMPLETED ' 

120 
l:~TP"!"C H 

0002 01 E V$ IO ST 0001 3 1 

000046 R BTl~ 
000 1 24 I? BT36 
0001~3 R J;T60 
OOO?.!:i6 R lJRDC B 
OOOC:!4 ;; ERR 
0 00?. 40 R J MC~iT 
0 0 0 3 1 4 R P C ~1 .S G 
OOC201 E" V$10 S: T 

000066 
000133 
00017! 
0002?? 
000211 
000241 
0 0 :) 2 i: I> 
0 0 (I 1 .3 ~ 

f. ·~ $ S T '·I D 

R BT25 
R BT4~ 
R BT6:0 
F\ DRI1SG 
i\ EXI T 
r~ rr1 r c B 
~ HIE"R 
c: V t- ~ T W D 

LI STIN G PAGE < 492) 

01 00076 

01 0007 7 

0 1 00078 

01 000?9 
~ 1 00080 

01 00081 

01 00 08 2 

01 0008 3 

r. 1 
... . 00084 

01 00085 

0! 00086 

" I . ' ... 
"' . - ' 

(l:J(!8? 
(;()08 3 
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E. 2 VORT EX LI ST I NG 

--..;, ; 

47 ... .. 
~· '+ --._.1 ,. 

c n 
~v 

,. . 
r.:· .L 
- r bo 
c ~· ......... 
.., f ' ,. ~~ 

~ ~ ,. ..::· 
~ -· .::. J:. 
~~ 

•:· c. 

.., ~ 
( ·-· 
~ ,. 
.::. '-; 
" ..., C• { 
""7'=1 ' •. 
~ -· .:, •• 1 . " ) ~· 

'="'~ '-· ._. 
86 --/I 

"'T'~ J.• 6. c 

"" ...,.. .., e 
ill -.".!-• 

E T 3f. 
E T,~ 5 
n ,.. ¢:' .... 
;:. I ._l U 
'f"\ ..,. C'>' CO' 
.C.• I...,.I ..,,, 

F!T60 
"<· T c "). 
J.' 1:;o • , 

BTPT CH 
DRDCE 
.... -.., """' r: 
L~ Ill;. I • .Jo ..;. 

··r.·,.. ··· s L 't'., .JJJ """ 
~f""'' MC"" i"' L.."' •.• ..::- • .; 
.... '"' .... c.. "" ,.., 
C"X ' T ~' . 
fl 
• •.• B. I F 
~ 1 1 .••-

'!" ~., r-•-.J T 
.. • ._ • 1 ' ,. •..: , .. r: ... 
~ r i r _. '" , .. ,... 
iJ '-· 

c:·c· nc" I " ' .... I) 
,..., -. J\·' "!'... ,... r .._. ,., ..:. o.J 

RER 

VS$TW"C 

~6 
3 4 --->C. 

40 
43 
~3 
48 
4 7 
S4 
t.S 
7 1 
6 4 

71 

"" , " · ..... ... c. "-!' 

2 ? --...:...:. - .., .:: (" 

31 -.., c. ... -J 

62 
·; "::' t .. • •.• 

71 
21 

6 6 
.;. 6 

6 9 

t.l 
3 8 

2 4 
t-? 

• oJ 

":' C: 
~..., 

·~ "' ..;, ~ 

2 5 
7 5 

.... -.:. b 

7 1 - .~ 
._) ..,:. 

,.,.., 
..., oJ 

'j1 
'0 " v .., -. 

.,:. ..:· .., .. .. . . 

7 1 

- .. . .. . .. 

BTPT CH 

68 
8 ll 
4 1 
68 

34 

70 

45 
70 

3 4 

--- --------------

PROGRAM PAG [ LI STING PA GE < 4 ~ 3) 

4 9 

3 4 69 6 9 69 

• --- .----- - -·- ··~- . _... ·- , .. _____________ _ -- .--· .... .... . .. _ .. __ .._ .. .. 
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£.2 VORTEX LI$TIHG 

• 
' 

. . 

. . 

000001 A 
000300 A 
000046 A 
000334 A 
000335 A 
000336 A 
00 0337 A 

0 00 0 00 R 
oooooo ooooo n A 

I) 0 0 7 4 7 .':! 
000444 A 

000001 100747 A 
00 0002 10044 4 A 

00000 3 R 

00000 3 0 1 60 00 A 
00000 4 005C!1 4 A 

3 00 005 015000 A 
000006 0 56 001 A 

000 007 016002 A 
000010 C550 00 A 

00030 ? A 
0000 11 0 30 302 (.l 

0000 12 0 15000 A 
0000 13 005 3 11 i-1 
0 00014 055000 A 
00 0015 005 1 22 A 
00 0016 005 1 2::· A 
0000 17 005 12 2 A 
C000 20 0 01016 A 
OOOC21 OOOOC3 R 

000147 A 
. . 0 0 0 2 4 •• A 
·. 000022 1 00 147 A 
. 000 0 23 1 002 44 A 

. 000024 006 5 05 A 
· 000025 ~0(:(100 E 
00 00 26 000700 r:) 

l 'w'CRTEX 
2 LC 
3 MPDYAD 
4 V$STO 
5 V$ST1 
6 V$ST2 
7 ViST3 
8 • 
9 ~ 

1 0 
11 • 
12 !f. 
13 :II 
14 • 
1 5 • 
1 6 )I! 

17 ll! 
1 8 :II 
19 !Ill 
2 0 l'-
21 w. 
22 • 
23 )I! 

2 4 ,. 
2 :;; X! 

26 ~ 
27 ~ 
28 
29 VSSTUD 
30 
31 DI".::CLK 
32 lHSPIM 
33 
34 
35 :S TW10 
36 
37 
?S ..... 
39 
40 
41 
4 2 
43 
44 
45 
46 
4 7 
4 8 
4 9 
5 0 VSCRS 
51 
52 
5 3 
54 
55 
56 
57 
58 

59 EtlACLK 
60 ENAPIM 
6 1 
62 
63 

• ' 
• 

• . . 
• • • • . i. • • • • • • ~ • • 

. . . 

YtSHID PRDGR~M PAGE 1 LISTING PAGE < 

SET 
EQU 
EQU 
EQU 
E:QU 
EQU 
EQU 

V$S TJ.ID 
TIT LE 

1 
0300 
0 46 
L C ~· 28 
LC+29 
LC +30 
LC +31 

'v'$ ST IJD 

THIS IS A ~UCLE:US ROUTINE WHICH IS USED TO PETCH AND 
C:iAN G£ A LOCATION IN THE '"ORTEX ~iUCLEUS 

CA L LING SE QUENCE 

LDA 
• • • • !' 

1- DB 
ALDC 

IJD RD COUNT 
PO I IHER TC 
V:S SHJD 

CONTROl. BLOCK 

CONTROL ELOCK fORMAT : 
.; TO RE ADDR 
DPIGINAL VAL UE <SET BY ROUTINE> 
!'i EW VALUE 

RETURNS VIA DEA LOC 

N Af1 E 
EQU 
DAT A 
EQU 
SQU 
EXC 
EXC 
EQU 
IFF 
OME 
LDA 
T ~X 
I fF 
0 ~1 E 
L DA 
~TA 
IF~ 
,.~ ~ ~ ..., .-.. -
LilA 
STA 
I t• ~ . r 
rJ:-IE 
r: '1 1J 
L tl ~< 
~DA 
DA~ 
S T ~~ 
IJ:R 
l ,., f.'l 

L •'-

I "<" .. ~ ,..;, 

V$STIJD 
~ 

0 
07 47 
044 4 
DIS:CU~ 
lJ ISP IM 
:+: 
VORTE X-2 
MPDV AD,V $ST 3 
0 , 2 

\' ORT E >( -2 
f·1 PitVAD • V$ST1 
0 ' 1 
1 ' 2 
v nRTD<-2 
HP DVAD, V$ S T2 
? ' ., '·· ·-
': • 1 
VCR TEX- 2 
11 P D V A D , V $ S T 0 
I' ,, 0 " . ._. c 
L'~·-· R~ y ..,..~ .. .... 

c ' 1 

0 ' 1 

S TIJ!O 

E~U 0 1 4 7 
£0U 02-1'l 
E: XC ~ NAC LK 
o:::; ;:: I'! ~': P!M 
DL ~L OC 

NO TEMPS NEEDED 

USER FETCH AND STORE 
ST ORE ADDR 

EXEC FETCH, US ER ST ORE 
DRI GIM AL CONfENTS 
ST OR E IN CO NTROL BL OCK 

US E~ FETCH • EXEC STOR E 
NEl~ 1/ALU£" 
STOR E lT 

EXE C ~ETCH AN D S TOR E 

RE ENTR ANT S TQLK PO IHTE R 
<A 'J "' J..JU~D CO UNT 

UPDATE WORD 20 UNT 

COtl! INUE ST ORAGE IF NOT COUNT E~D 

• 
' 

- 000 027 0011 0 6 A 
. 0 0 0030 00001C R 

64 HAME 
65 VtS:CP.T JSt N 

V$:SC PT 
S C P.l 0 DO ~D T SCHF DULE BT PTCtJ IS SS W1 NOT SET 

66 SC~E D 23,o , 106• •r•, 'BT', • PT', ' CH ' 
000 0 31 006~05 A 

. 0 00 032 0 000 2 5 E 
000 033 0 00127 A 
0 0 0 0 3 4 1 4 3 1 ::i 2 A· 
0 00035 .i41324 A 
0 0 00:::! 6 1 5CJ324 ,~: 
000037 14P10 A . . . 

;~- 0000 40 0065 0~ R 
.: .' uQOo4: coooz2 r · 

. 
• 

• 

,;(. 0000 42 .. 000 2Cb A .. · 
. . . · . · 0. o o 0 0 0 ·.R . ·. 6 8 · · · · Eli-D .. , V $: S. T ~D. 

. . 
. . 

·. ~ NTRV 'HA ME S . · 
0Q00 27 R VSSCPT 000 0 0 0 - R V$$TUD. 
S~~T ERNRL NAM ES .· , 
0000.41 E V$EX EC .· · 
~Y~BDLS · · ·. · · . . 
00 074 7 A DISCLK :,000444 .. A DISPIM. 000147 ' . . 
0. 0 0 3 0 0 A L C :· :·0 0 0 0 .11£ ... r-l · M P D VA D Q 0 0 0 4 0 
:.; I) 0 3 C 2 A V $ C R S . ::: 0 0 0 0 4 1 E V S E X E: C · .. 0 0 0 0 t 7 

'000 33~ - .A. \)$ S l t :: .000 836 A · y ~ST 2 . -:-.0 0 03 3 1 
., __ OQO.Odl ' ~ : -v cn~·.r.·£ X : · .. ··. · . ·· ·: .. .. . . 

. 
' • . . .. . ' . ' 

• • . . . . . . . 

. . 
i 

.. . . 
' . I ' · ' . . " . . . ·, : 

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

. . 
· . 

. ' . . . . 
' 

. . . . 
'.. .. • • 0 • 

. . , . ~ . 
. . . - . 

·. 

• . 

. . .. .. 

.. 
' 

.. . 
• 

• 

. . . 

. . . . 
. . . 

j:'J ENACLK< OO '12 4 ·1 A 
R SCPlO 0000 03 R 
~ V$SCPT · 0·00334 A 
f:l V $ S T 3 . · ·0 0 0 0 0 0 R 

. . 
. ' 

.. 
,; . : ·.' . . 

. , 
: -~ 

' 
. . 

·' . . ·. . 

ENA P I 11 
S H llf.l 
vs s·r ,, 
VSS HI D · 

,. . . 
'• 

. ·- - --·· _ ....:.;_,_-

... 

' . . . 
: . . . .• 

• 

.. .' 

' . . 
' . . \ . . . 

.· ' . ... 

• 
• • 

. . . . . . 
. . 

_I 

494 ) 

0 1 00001: 
01 0 0002 •' 
01 000 03 
(J l 00004 
01 00005 
01 OO OOE. 
01 00007 
0 1 00008 
l) 1 0 0 0 0 ·~
ill OOOH 
0! 00011 
0 1 000 1 2 
O .i. 000 1 3 
(! 1 000 1 4 
(I~ 000 1 5 
I" 1 
~ A 

[.2 ('! 
0 ~ 
0 1 

0 0 0 1 6 
0 0 0 1 7 
OOOU?. 
0001'3 

:} 1 00020 
0 ~ 0002 1 
01 00022 
0 1 00023 
0 1 00024 

.. 

() 1 0 0 0 2 5' 
0 ;. 0002 •:. 
0 1 
c 1 
0 1 
0 l. 

E. 2 (1 1 
t:"' ..... • 1 
r- • .:. l..t 
E ·=· ( ! • 

• h -• - · ... 

E .... (· ' . ::. ... . 
l - ·:> ,-. I c.. .. ,_ .... ,. 

. · • i ' . 

00027 
0 002 ;:; 
0002'?-
00031) 
00031 
L·, i• 0 ·:. ·:::. ... . ..J ~ 

(. 0 u· ., ·::-• ..., •J 

00034 
!J0•)3~ 
00 0 3(-. 

lj l_ 0 (103.~ 

c 1 00038 
0~ 1)(1(13'3 
(l ~- 00040 
0 1 OOG41 
01 00042 
~ 1 0 (J 0 .;. ~: 
:;; :. 0 c l' 4 4 
!. 1. 0(104~ 
( :, 00046 
.-. ·: 

E ., ...• 
• c. \, 

r. ~ - · " 
t,;.. • - ,. . J. 

c- .-. .F .. 

._ • r .. .i. 

• ·::> "· • 
- - • 6;. ... ... 

E .;,;. ; 
• ._. • 4 ·-· .... ... .. r: .. . c. I. .• 

E -=-· •1 .. • · • • ·• .1 
r. ·-=-~ i; 1 

- • .._ 0 . • 

,... .... ' • < ,._ . ~- . . . .. 
E .• ' ' 

I t.:, ._1 ~ 

E r, (o ; 
• • :.1,.1,•, 

~ •j ... i 1 - . ,_ ... ,/. 

0 (I () 4 ! '· 
(I 0 0 4' ;3 
0 t'J ~· I'} 9 
0 0050 
0 (105i 
00052 
0(1::; 53 
00 (; 5 ;~ 
tl (• ... " "" 
•, 'J ...! ~· ·-· 
.) iJ 0 5 r; -
()(10 5 7 
0 •1ft5 ·~· \. .. ' •J 

O ' f\ C'o"> u , ,1 •,) ;;-

-r .. ·· .cn IJ.IVJ .. 

E. 2(' 1 0006 1 
~- • ~ !'' ; 0 0 0 t. 2 

··- ~ (;0063 

0 t 00064 
:) i 0(:065 

O .l Cl80 6 6 

01 00067 

c 1 000 6 8 

. ~ . 



~ . 2 VOR TEX LJST I NG 

0 ERR ORS AS SEMBL Y COMPLETE 

31 
32 
59 
E.O 

2 
3 - ~ b t 

35 
50 

.... 

- · 
' 
• • 

DI SC LK 
DI SP I M 
ENACLK 
ENA P IM 
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000 0 05 A 
00 0 006 (.l 
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0000 :5 7 ~l 
0000 71 A 
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000005 A 
0 0 0006 A 
000007 A 
0000 1 0 A 
0 00 0 11 A 

000000 A 
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RELEA SED 031 01 17 4 
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SPOOLER CONTROLLER TABLE o, INCLUDIND SPOOLER INITIALIZER •. 
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3~ <l ~ CDN TRDL Lf.R TIDB POS ITION S 
3!55 lJ. 

3!57 TBST 
358 TBEYN T 
3 :5 9 TBR STS 
361 

EQU 
EQU 
£ QU 
~ ..... c 
!:- ..J C.. 

' .. 3 
· o ... 

TA S K STATUS 
I t'l ~ E R t< UPT E'J E: ;'i T 
CT RL ADR 

362 • 
36 3 !!1. 
3 6 4 !If 
3f>:S )I( 

-FI LE CON TRO L BLO CK POSIT I ONS 

366 FCR ECL EQU 
36 >" FC .SU F F' ;:~ u 
3 6 3 F C A C M ~: Q U 
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~.2 YDRTEX LISTING CTSPOA PROGRAM PAGE 3 LISTING PAGE < 498) 

000036 ~ 
ti.0003~ A 
0 ~· 0 41 ~ : . ,. . . . 

.;, ·:,;..<~t :.i\ I 0 0 0 0 4 .., A 
4 • '1: ..... • ........ ..,) 1"' 

. 
' 

000045 A 
000046. ~ 
000047 A 

100 000 A 
040000 A 
004000 A 

000000 A 
000003 A 
OOOC!03 . A 
0000.04 A 
oood'o:5 A 
000006 :. 
OOGllO A 

. 
lDOOOQ A • 
070 .0.00 A 
o 0.7.40 e A 
10000'0 A 
100000 A 

17777"/ A 
000010 A 

• • o o o·o o 2 ~ 
000001 A 
000000 ~ 

000000 R 
00011e A 
000000 A 

000000 000000 E 
000001 000:541 R 
C)OOOOZ OOOO~o A 
0 00 003 000000 A 
000004 000000 A 
00000~ 000000 A 
000006 1234:56 A 
000007 000000 A 
000010 000000 A 
000011 000000 A 
oonote oooooo A 
000013 000000 A 
000014 000000 A 
00001:5 OOCOOO A 

000016 000377 A 
000017 00000 0 A 

000020 000035 R 
0000'21 03400 0 A 

~ ... .. . . .. 

. . 

493 DCTRC ECU 
4 9 4 DCTRO EOU 
49:5 DCTCNT EOU 
4 9 6 D.C T D L E Q U 
4 9 7 . '!J C T D C • E Q U 
498 ncr·tr E cu 
4'9 DCTF'C EQU 
500 • 

LSCT+5 
LS CT+6 
LSCT+010 
LSCT+014 
LSCT+014 
t.SCT+OlS 
LSCT+016 

50 1 * 
::502 ~ 

DCTS$ DEriNITIONS 

· ::'503 DCTDA 
:504 DCT DU 
::505 DCTWS 
506 II 
:507 ~ 
50S • 

EQU 
EQU 
EOU 

0 100000 
0040000 
0004000 

:509 "' BUrrER DEF'INITIONS 
~10 "' 
~11 S BLK EQU 
:512 SBRL f.Q U 
513 SBBN EQU 
:514 SBCTI. EQU 
~H5 SBT IME EQU 
:516 SBDATA EQU 
:517 LSB EQU 

0 
3 
3 
4 
5 
'6 
0 110 

REQ BLK COMPLETION ST ATUS 
REQ BLK OPCODE / MODE 
WORD CNT 
DATA LENGTH 
DCB STAR T 
BUFFER CHA IN TOF' 
F"UN CTIOtl CODE 

DCT ACTIVE 
DCT UP 
WRITE S WITCH 

:518 ,.. 
:519 lP. 
:520 • 
!'iZl . • 

B V ~FER CONTROL ' DE f i"ITIONS 
AND REQUEST BLOC K DEF'INITIDNS 

522 • 

00 
00 
00 
0 0 
DO 
00 
DO 
00 

. 0 0 
00 
GO 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
0(1 

00 

0049 8 
00494 
004 95 
00496 
00 4 97 
00498 
00499 
00500 
0 0 50 1 
00502 
0 050:3 
(1(1504 
00505 
00506 
0050 7 
00508 
00509 
005 1 0 
0 0 51 1 
0 0 51::? 
005 1 3 
005 1 4 

co 0051!::i 
00 005 1 6 
00 0 0517 
00 00 5 1 8 
00 005 1 9 
0 ~ ... .. ... ... 0 

v fJI..I.JC.I 

00 00521. 
0 0 00 522 

-~3 - no no~~ ·, 
"' c. "" v ' ~· ' ~· c. ,;:. 
524 S BW EQU 0 1000a0 WRITE RE QUf.ST 00 0052 4 
:52~ BMD DE i::QU 0 0 ?0 0 0 0 RE Q BLK MODE 0 0 
:526 BOPC~ EQU '007~ 00 REQ BLK OPCDDE 00 00526 

00527 :52 7 S CT'CC:: EQU · 0100000 .RE Q RLK COMPLETION CODE 00 
52? DCTCC EQU 0100000 REQ ELK COMPLET IO N CODE 00 n ft e- "=' ·::· __ .... ,._.J 
:529 ~ , 0 0 005?'=4 

00530 530 ~ 00 
5 3 1 ll! O(J 005 31. 
53 2 ONES EQU 0177777, 00 f ' u· C" .-. -=· -· ._, .;, ·-
533 NSCT EQU 8 S STREAMS DEri NED 00 0 D 53 :::.: 

00534 :5 3 4 • 00 
S35 • DISPATCH TABLE DEFINITIO NS 00 00535 
:53~ · ~ . 00 00 536 .. . 
:5 3 7 D T I'D·~ · · £ Q U 2 0 0 0 0 5 3 ? 
~38 nT·scT · EQ U 1 Jc oo~38 
~39 DTDC 'T EQU t .{J uO 0053'j 
54 0 ll! 00 00540 
~41 EJ EC ~0 .., 0 ., " 1 ._, ...... '1• 

542 ••••••••~ :«•••••••~•••••~~••••••••~w.••••~w.~••~~•••~*~•~~·*-~•••••••••••~~ DO 00542 
00543 
00544 
005-~5 

:54 3 ll! !I! ll! 00 
:544 • THIS IS A COP YRIGHTED PROGR AM. ~ OPYRIGHT 19 73 V~RIAN DATA MACH INES DO 
:545 "' DO 
546 • 00 00546 
:547 "' co 00 54 7 
:548 ll! 90 00~48 
549 ~ no 00549 
550 ~ CTS POA 00 0 0 "' "' ,. . .... .. } -
551 • DO (0551 
552 ~ 00 D0552 
5~3 
~:54 
:5:i:5 ~ 

:i::i6 ll! 
:5:57 ll! 

5:58 "' 
~:53 "' 
560 "' 
:5 6 1 CTSPOA 
:56Z RECSIZ 
:563 ST REAM 
:564 
:565 
:566 
:567 
:=i62 
:569 
::! 7 0 
:571 
572 
:573 
:574 
575 
:576 

!577 !I! 
573 ll( 

:5 79 • 
sao 
581 
!5S2 

TIT LE 
l'lAt'!E 

CTSPOA 
CTSPOA 

r.ONTROllER TABLE FOR F'IR ST SPOOLER UNIT 

rOR VORTE X SYS TEMS 

EQU 
f.:QU 
E C! U 
!; fl T A 
D~TA 
DATA 
D~TA 
Jj~T A 

DATA 
DATA 
DATA 
rJATA 
DATA 
D ~~ TA 
DAT A 
DA T A 

~ 

7 4 
0 
i ESPOA 
CT END 
0 56 
n 
v 

" u 
0 
l} l234~6 
'J 
iJ 
0 
0 ., 
u 
:J ~ 0 

CTIDB 
CT :I!I~iC 
CT OPM 
CTDST 
CT RQF:K 
CT f.;( T~Y = 0 
CT DV~l D 
CT jQ>I 
CT S TAT 
CT EIC:E 
CTf'Cl=: 
CHI D$ 

SPECI~L SPOOLER PARAMETER S 

DATA 
DATA 
CT 

• 

0 377 
S TREAM 
STREAM 

CTRCT 
CTB I..J f 
:SCT + DCT TAFLES 

0 .... no.:;c:.., •J ... 'O;J ._. -....) 

0 0 OC5 54 
r,J 13• .-, r. "r ·~ r.· 

. o..• 1,.. ._1 .,.1 ·-' 

0 ,, "OC'r:- .... 
o_l • .._I ..J C:• 

C\(t C05!57 
(i !) 00558 
Orr "''O ...... c-q I I. IJ ._1 •.J •' 

00 00560 
c·~ or.o56 1 

E. 2 ~' ! lf. liD!lr.W:~ 

oc 005 6::: 
00 00 56<~ 
00 C(i56~ 
1} 0 00566 
,.. .~ n (l t::' • .- .. , u '-' ,_, ...J r;:. t ' 

C l) "0"'6° IJ ,.) • •. • 

co (':)~369 

00 00 57C 
oc 005 71 
(JO 00572 
('I ' .. , .. r . .. , .... 
'J IJ lJ lJ ·-· ,. ...-;, 
GO 
0~ 
00 

00574 
00575 - ·c::.,. ... uu._, , .· 

(i(t 0(!5 7? 
,., ,·1 •• , 0 c.· .., ::. 
t) '· '· . .;) ( '...J 

{J j 0057'j 
c:o D058fl 
0(1 00:·81 
0(1 00582 

. . 
• 

' I 

-
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E . 2 VORTEX LI S TING 

0 000 ?.2 
0 00023 
000024 
00 002:5 
000026 
3C G027 
000030 
00003 1 
00 0 032 
OCC033 
000034 
00003 S 
" 11 00 ""' . ., .... . _...., 
')00037 
:)0 0 0 40 
00 0041 
'J00042 
!)0 0043 
!0 0 044 
0 ')004'5 
() ()0046 
f' n n ,., "· -,. :.1 ... .... t,; 0 • 

'J "l·""" ne .. ~ 
'WI v L! .... !. 

O OQ C~4 

000055 
" .... .... ,.. . ,. 
V "' VU ..,.Irj 

')0 0 0 ~7 

" 0 '' ,., ~ n ' J \.+ OJ c, v 

OC D0 6 : 
" 0 "'" "" .. : v !,.j 0 .- . 

1 7777'? A 
006~0!i ~~ 
OOOGOO E 
lOOOO C A 
1001!53 A 
000034 R 
iJOO O OO A 
000000 ~ 
00 100 0 A 
f'l n ,.., ' ' n f" c-
'"'' v "' .... 1..' ~ .. ~ 

0 0 11 r1 0 ,., 1' '-' ·- ~.· ,-, 
O OC!JOU ;.i 
t'1 f'i 1 . , ~ : . ,.., ._ . •• J~ ~L.. ... • H 

0 0 0 0 0 1 (.l 
ooo ono n 
00000(! ~i 

000 0 00 A 

C' 0 0 G S 1 
"""'' OJ"• ;,) l.l 1,1 I_; l J 

n - - -· 'Y-l/.;' _.,. ,., ... 

" 0 0 r• • "/ .... .... "'' ' 
('\ ... .. ... , ,.., , ... 
1._1 ' r ty 1...• V ;.) 
.. ~- ., ..., -
J. l' lll'.~ 

... 0 .... , .. ""' .. 
IJ ) IJ i,.i C. "'V 

1 0 000 0 
! 00264 
,., , ..... ,.. ,. c 
.... ' ... J 1,,: 1:) --;) 

0 (l •' r-o I'\ ,. , 
tJI,I ... 'Ij 

. . .. 

1"'\!"lr.r.c "':' nnf! Q"~ 
OJ..J VV~-..1 '-'""''-' 'V '.• -• • 

~ .... ,...r:o '•' u v 64 "O'r."" ... .. •.• .... . ... 
fl 0 ['' Co "" ':o .. . ....,...:; _. 
r. c ... , .~, " : 
... OJ •. ..., •• 

(;~~: (: 6 '? OO O!) On 
')0 00 7 C OOOOO c~ 

A .. . . 

CT SPOA PR Ou RF.H PAGE 4 LI S TING PAGE < 

5 33 EJE C 

.-.. ~ ,.,

0
..,, 

- •. 'J •. • 4 

:)0 0 0 7 2 
00 0 073 

:· i) t) 0 7 4 
C' 0 '"' 0 . . . "'• • .., t ... ... . , ... . , ..• .:. 
1,.: I.) 0.1 o,.l I o..• 

oo:J07::' 
ilu OJ. O O 
Cl CGl O! 
J00!02 
~ 0010 3 
., ... ., 1 n ~ .... :Jt '-' "+ 

0~);)1 0~ 
.~ .. , t"• 1 (I .:. 
.... • A. -' 

.... ,-, i• 0 ·"" 

... "' o,..r A 

·.1 ')~11.10 

::I ~· 0 l 1 : 
0 0 0 ! 1 ~.: 
. .' O t'J1:~ 
')0011 ·1 
' '30 1 ~"3 

·:·i0 1 "" 1 . . . ... 

000203 
~1 ')007 : 
n -. ,., ··" ":) ·:-
~,.. , .... .. ~ . 

0(li)(iQ(' 

O . .,,," o-:· ..... -' .. 
l~ 1 5 0 2 2 
\4423 7 
00 101 .:. 
1) 0 0112 
"lr:' ... ""' ..... 1,.1 ...) 1,.1 f~. • ' 

144234 
0;) !:)16 
·' r, ,., 1 • '-" '·' - · "-
0 1502 4 
: 4~ 23 ! 
0:) 1010 
00012 2 
" ? c:; n ,.. '" .... .. ., -.... ""' ""' 
0010 4 6 
oc oo n:. 
• "l ,... .. .. .. 
.. v •. ' ·l' ...,. ... 

:tl07 4 7 
0000 ~ 0 

R 

-: : 
•. 

" .. • • ., 

,, . . 
A 

,···, ' . 

... 
" . ·. ' .... .... 
••• 

,..,.. . :~r-1"'! c. 
••• • • 4 ... •• •) •• 

1)1)01 1 7 ~
: "-. 

;:: :~o1 2 2 o G5041 
'' 0 .... _ ...., 
·- ·-· .1.. c: •,) 

'

...,;, • ""' A 
""' :.; ij .l c. .... 
,., C n 1 ?' c. 
.. . ~ •; L. .... 

' 

':"iJ0 \26 
O•J G 1 27 
0 •. , n 1 "=' ') 

'.J ' ·" • , .. . 

oo :;t :=: l 
"· 0 0 ' -::: '=' ,, '-o: ..... 

000133 
00013~ .-. ..... '· 
'·' 1.) ·-· 

1 ,., ~ 
... .;:. ·-' 

... 20 4 6'~ 
l10 6057 
;;a ooo :' 

0 1036 2 
0 5 42 06 
,·, ..,. n ·":'· t' "' .... .... ~·o..J ·•.• 

02500 ') 
01 f:-OJ 6 
144,~0t .. 
l.! u~ 4 .-, .. ..-, .. - ~ •.• .·. '" , . .-. .-. ,.. .. 
', ' 1J .,1 !":. I I -

. • . 

n 
A 

•'' 
' ' 

.. 

5 8 4 ;'1! 
r.' '~ C": ·.-, _, ·-· .J ;,..; 

586 
58 7 
c (.• .,...

0 ·-' v c:: () '.."). 
._. • ./1 ;;; 

!4! 

CTEFS X 

... . -. 1 -·-· :' .... 

.:=- .... c :.... 
·- · • ., ..J .·-. 
t:' • • 

I 
,_, ,_ 

- ~' ' J 

c:- ·~ ·";• .;) ' ._. 
~ ....... . ·- . 
&... , .... it 
• _-. '-1 v 

601 
,; 0 -:> .. • .._ 

603 
604 
6 05 

606 -· "' .., .:. \.; t 

• • . .-. C• C o •J ._, 

610 

6 1 1 
F.~ - ... ~-:. 

E. 1 ::3 
t::: 1 •• 
v ' ~ 

,. • u· 
r.:· ... .. 

.- ~ 1 <:'C. 

62 2 
623 
6 2 4 
. .... c 

b c. ...J 
' : ·.:· .. : •... ' ·.· 
~= -,;:, ., 
·-· ~ t 

h:=- )? 
• - .J 

; . :,. ,, 
._, I. . .. 

... : ·':· ..• ·-· ._. '·' 

·w~R CH 

I ~iHL T 

TS KFND 

Iti C Tl 

S T ~R T OF S UF FER AREA 
,... r. T n 
' , .. , I ' • 

PA RT 

, T• '· ·' 
• IJ , ' 

l -r, :"\ 
• .._, i .. 

I o *"' l.,• I :• 

I ·""· t~ 7 
- - . .t.... 

' ,.,, f' 
~ .. L-' • 

LDA 
.: :: r, 
..:,,. ._. :· . ~ 

'". , J ... 

"'"• ' ' • •oil .• • .. . · .. ~· ., 
._! ":, (;.. 

,. . .... ·r . .., 

0: ..... .. 

..1 • T 
'· . 

. ':" t ... 
• • • • • 0 

T ..... " .. , . ., 
.... , ..... E 

; . , .... 

, n ,.-.. . ' .., 
• T '• 
·.• I t '1 

' . ·, ·' I. • • ' 

!.. !) ~-
-, ,,.., 

• 0 . -

' : I v v . .... 
I • • • ._. q .l' 

F IND 

1 

PO INT S TO NE XT EUFF ER 
AOQ UF FIRS T BUFFER 

.-. ·.- c. C'" "" \...' .. C'\ E .-. " • • .~;. , ...... -•• "' .-'"'> I 7+ n~r~Tl + RE~~I 7 A· ~~ OF " ~" '- ... .. ;. ... "'"' -~ .... - X LA S T :BUF 

ij ·: •• CTBL 0 1 LATER U ~E D AS B~FFER 

I~ lTIALI? E~-US£D GN :. Y FOR F IRST • · c'.• ' L ·' ;t ._ 

.-. 
·,·' ~ 'f' L\ ., . ' ..... 
·r ~· !• . , 1 , ~ .. ..... .. . 
I ., ~ 'I t• 1 __ , A •;,). 1 

.Jn TI ·-:-T 
I, .• - -..)I 

"'f.·'" f '"""" .. , • ·, ., ·. c.. ~ ,, 

•! r iYJ .:;· T .. ........ _ .. , 

- .. .... ~~ - X f l:! r' 11 ;.:: J 

, - r ·•"' : ... :._, fl..;_ • 
- , .. '·' c- ., D 

• ;. -. I 1 

D '"'"' l'1 • '• ' I • t 

... .. :-.- 'f' 
• ·' ... ..... '- • 0 

<· r "0. E R 
j I. '- L 

\ .. , .. •·c· TR -,. f l • 1 t 

: :rtc 1 R 
·.: (': t'"' T ,\ 1:1 ,. _;_ ... . " 
. . . ':-
. ' 
.. . •'" D n • _.,.' \0 ,... 'n 
1" :- " " ' U M ·• t:.. 'I · ~ • 

·. "" ' i ' ' ~ . . - ' . : 
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t.2 YDRTEX LISTING CTSPOA PROGRAM PAGE 5 LISTitiG PAGE < 

000136 014177' A 
000131 00~311 A 

ggg.t:t ~~~t~~ ~ 
I) 0 0 14 2 · 0 0 1 0 0 0 A· 
000143 000131 R 

. . . 

• 

0 002 0 3 
· 000?.03 OOP31~ R 

' ' 

000204 
oooao~ 
ooo zoe. 
00 0207 
000210 
000211 
0002 12 
(100213 
000214 
00021:5 
O:J0216 
000217 
'JJ0 22 C 
000221 
0~ 0222 
000223 
0 00224 
OC 022~ 
JO'J 226 
000227 
':100 2 30 
00023 1 
000232 

000233 
000 2 34 
') 0 0 235 
000236 
00 0237 
C-0 024 0 
OCO Z41 

OC'J 24 2 
(10\.1 243 
000244 
(.;00 245 
00 0 24 6 
000247 
0002:50 

. (100 25 1 
c~ co 2~ 2 

'Jo o ~"' ~ • ~ .;.l oJ 

00025 4 
C•~0 255 

i)00 31~ 
0 0f.l3 1 5 
000316 

:· 1)1) 0317 
" ' 000320 
-· 000321 

000322 
.... 0003 23 

000324 
.: 0 0 0 3 2 ~ 
.. . 00 0 326 

J0 0327 
000330 ... 
000331 
000332 
000333 
:: 0 0334 
00033~ 
Ob0'336 
000337 

' . ~0 0340 
'', . . 
' . 

• •• 
,, . ' 

. 
: . 

000341 

000342 

• 

(100343 
OQ0344 

07413 0 A 
016072 A 
0060:5 ;' A 
00000 0 E 
001000 A 
000216 R. 
074122 A 
016072 A 
0060 :1 7 A 
100000 E 
016073 A 
0060!5 7 A 
0002 15 E 
005021 A 
(!06 1 20 A 
000020 I~ 
036017 A 
006055 A 
OO'JOOO E 
005021 A 
006120 A 
000034 A 
054004 A 

0 0 6505 A 
0 00 404 A 
1 00000 A 
0 031:58 
Ooo ~ ?·':o 

L.. '~ o.J 

ooooo·~ 
000000 

A 
R 
A 
A 

0065 05 A 
00037 3 A 
000233 R 
000327 R 
000327 R 
0 00327 R 
0 0 ~· .., 0 -::- "' · 0a 0 .._,1 .._ f .... 

0160C'1 A 
1104~ 7 A 
056021 ~~ 
001000 A 
000 ~-=- .. R 

~ ~I' t 

000427 R 
03 401 6 A 
025 000 A 
0 14 015::.. 
0 01010 A 
00034 3 R 
016 00E. A 
1 4 4 0 1 :j A 
00101 0 A 
0002.1~ R 
04 4 00~ A 
01400:; A 
005311 A 
0 :540 03 A 
001000 A 
0003 1E. R 
000000 A 
0 00000 A 
l :S324 4 A 
1:5172 0 A 
14632 0 A 
000341) R 
00 0 341 R 
1234:5 6 A 

005001 A 
006027 A 

• 

631 
632 
633 . 
634 
63~ · 

636 
6 37 ,. 
638 ,. 
6 39 • 
641 CTBF2 
642 
6 43 • 
644 • 
643 "' 
646 INC T1F" 
647 
648 

649 

6:50 INCTNF 
651 
6 . . .... 

oJ C. 

653 IN CTN 
654 

657 
6 52 

6 59 
660 

LilA 
D f.IR 
STA 
I XR 
JMP 
. 

EJ EC 

N1'1C TR 

NMCTR 

·INC T t 

DECREMEtiT ~ OF TABLES LEFT 

POINT X TO NEXT ENTRY 

PART 2 CF INITIALIZER 

ORG 
DATA 

CTBFSX+RECSIZ BUFFER 2 
t:+RECSIZ 

CONTROLLER TABLE 1 FOUND 

STX 
LDA 
S T 1~E 

S T i< 
LDrl 
~TA £!1! 

l.DA 
S Tt. E: 

TEn 
A Of! I 

L D)< 
STA E 

lNTEMP 
CTl~:" l,B 
Vi SPM T 

IN C TN 

INTEM P 
CT BF'l•B 
V S $ PMB 

CTBFND•B 
vs :: PM B 

CT$C T 

CT BUF ,B 
VSSPS T, X 

SAVE 
A~DRESS CF FIRST BUFFER 
MARK IT AS BE G or S1R ING 

CONTINUE: ST RIN G 

MAR K CU R~EN T END OF ST RING 

A ~ START Cf SCT TABLE 

PUT IN SPSCT TAB LE 

C1S C T+~ CT F C B GET ST ART 0~ FCB 

661 STA IHOPEN +4 
I tlOPE N, SR :1D, 0 662 INDPEN OP t: N 

663 

6 64 
665 
6 66 
667 

S TA ·r 

t.DA 
,J :<: A 
S T ~~ 
.. J:1 p 

.- ·~-c c. " ~- ~ 

CTS:C T+SCTSStB 
.£) ::> 14 
r; ; $C T+S CTSS , B 
.... M '1 N 
I . I\~ l..: 

r.J PE N FIL F.: 

IN DICATE OPEN Of( 

6 S3 
6~9 'I 
6 70 lll 
671 • 

PA RT 3 OF ItiiTIALIZER 

6 ?3 CTEF3 
6 7 4 
E. 75 I NE.RR 
676 
67 7 
67 8 

679 
68 0 
6 8 1 

6 92 INCDN 
683 
684 
68:=i 
686 

687 INTEMP 
668 NMCTR 
689 L ISTNl 

LISTN2 
LISTii 3 
:nEVNU I1 
• 

t'ATA 
I fl V 
'- '"' ,, 
Lf!B 
~D~ 
J i l z 
LOA 
:\UB 
··' ~ z 
It!R 
:. r ii 
DAR 
STA 
JMP 

DliH'I 
nr-Tn 
r.tnA 

E P.U 
EQU 
D~: T A 

CTBF2 +REC S IZ ~ UrFER 3 
~ +f.~r.c s r z 
INT[M P ,, '·/ 

t. I) • • 

Nt~CTR 
INF:N L 

CT DVADtB 
I) EVNU M 
I HC TrlF 

IIH EMP 
r·1 M C T R 

W1 C.: 1 R 
T.Nl::RR 

0 
0 
• v;.s PLP• 

LISTtl l+l 
Lt~TN l+Z 
o,_23 45G 

GET POIN TER TO NEX T 
ALL CT :B LS USED 
AL !_ r:. T'SLS F OUN D 

IS IT SPUOLER CTBL 
Y ES -:.~ ET UP 

• COUNT NUMBER OF BUFFERS AND SET VS SPMC 
• 
INF'INL T Z A CL~AR BUFF'£R COUNT 

CT BL 

690 
691 
692 
69 3 
694 
695 
6 96 
697 L tJBE V:iSPMT GET riRST BU FFER ADDRESS 

500 ) 

00 00631 
00 00 632 
110 00633 
00 00634 
00 00635 

00 00636 
00 0063 ? 
00 00 638 
00 00639 
00 006 4 1 
0:) 00642 
00 00 643 
00 00644 
00 OC6 4::i 
00 00646 
00 00647 
00 0064 :S 

00 00 6 4 ~.} 

00 0065~1 
!) I) 0065!. 
0') 00652 

01) 00653 
01) 0065< 

00 00655 
0 • or ··C:{ ' IJ .H.:. ,, ._. 

r.o oo657 
,-, ') il 0 " c:; ~-·-· · -- . 0• .. 1:,) 

00 006 5) 
O•J 0066f; 

Cfo' 00661 
C!O OOE.62 

•)0 OOS6-:; 
•:·(' 0066:") 
')0 ::.cr 666 
0 lj 0 (I () :::. 7 

.-. r, 0 'I ,.. ' .--. 
·- · J 1. 1,. t ... 0 .-..., 

t ; (; (; 0 (, 6 ';:: 
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) 0 I) D 6? :, 
:; ::· 0 0 677 
01} 006 ? :3 

(;,) COIS82 
G.) IJ~68:J 
r, i) (: 0 (:, 8 · ~· 
0 G c (I 6 8 :;; 
GO 0063 tS 
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1: 0 0 (I 6 ? ,·1 
::·(• 0069'. 
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0 0 0 0 3 3 00 0 0 0 0 E 
0 000 3 4 00 00 00 A 
0 0003 :5 00 00 00 A 
3 1)0 Q3 f, 00 17 ~3 A 
000 0 3 7 00 0001 A 
0000 40 0 00000 A 
0 000 4 1 000 00 0 A 
0 000 42 0 0 0 000 A 
000 0 4 3 15 1 720 A 
0 0 00 44 1477 17 A 
000 0 4:5 146 266 A 
O OtJ0 46 0000 0 1 A 
00 00 47 00 000 1 (.l 

0 0 0 0 ~ 0 0 00000 A 
0 0 00 :5 1 0 ? 7 7 77 A 
:) 0 00 ~2 ooo or.7 R 
000 05 3 04 40 00 A 
0000 54 177777 A 
000 0 5 5 0 06 50~ A 
0 1'1 00 56 00002 4 E 
000 0 5 7 100000 A 
0000 6 0 1002 7 2 A 
00 006 1 0000 6 6 R 
0 0006 2 po oooo A 
0000 63 000000 A 
00 0 0 €.4 00 10 0 0 A 

. 00 00 6 5 OO C 03 :.:! 
,_.. 
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OOOO E. E. 00 0000 A 
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000 07 1 000203 R 8 7 CTEF'SX DATA 
0 000 72 COOC 7 1 R 88 I' AT A 
0 0007 3 000 42 7 R 89 DATA 
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. . 

• • 

EU FF'ER 

lf. +REC S IZ 
CT EF S X 
CTBF 4 

• 

ARE A 

PROG RAM PAGE e 

POINTS TO NEX T BUFF"ER 
tl DR UF FIR ST BUF FER 

n tR OF LAS T BU!=" F ER 
001) 203 90 CT BF'2 ORG CTBF S X+RE CS I Z B UF ::-Ef~ 2 
., ' j ,., -:> 0 '"" 
\•"" "- .J 0003 1~ R 9 1 DAT A CT:B F"3 
0 0 0 3 1~ 92 ORG CT BF2 +RE CSIZ 
0 0 03 1!:; 00 0 42 7 R 9 3 CT BF3 D~TA · CTBf 4 
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t . e VORT~X LIS,IHG 

:J000 33 0 0 000 0 £ 
00003 4 0 0 000 0 A 
OOOQ 3:5 000000 A 
0 Q 0 0 3 &:· 0 0 1 7 2 3 A 
0 0 003 7 0 00 00 1 A 
000040 000000 A 
00004 1 000000 A 
0 00042 000000 A 
000 0 43 1~1720 A 
0 00 044 1477 17 p 
~·oo o4s 146267 ~. 
00 0046 0 0 0 0 0 1 A 
0 000 4 7 0 0 0 0 0 1 A 
00 00~0 000000 A 
000 051 077777 A 
000 0:52 000067 R . 
0000 :5 3 044000 A 
(1000:54 177777 A 
0000:5:i 006:50~ A 
(1 000 :5 6 OOOOZ4 £ 
0 000:57 100000 s:l 
U00 060 100Z73 A 
'::0 00€.1 0 000 6 6 R 
0 0 0 062 0 0 0000 A 
00 0063 000000 A 
0 0 0 06 4 001000 A 
0 0006:5 000033 E 
0 0 0 066 00 0 000 A 
0 00067 000000 A 
::10 0 0 70 000 0 00 A 

8 3 
84 
8:5 
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000 071 000203 R 87 
000 072 000071 R 8 S 
0000 73 0 002(!3 R 8 9 
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0 00315 R 93 
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• 
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DATA 
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. . 

PROGRAM PAGE e 

PO INTS TD NE~T BU FFER 
ADP OF FIR ST BUFFER 
ST ART OF LAS T BUfFER 
BUf F" [R 2 
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000300 A 
· 000300 A 

000301 A 
000302 A 
000303 A 
0 0030 4 A 
000305 A 
000306 A 
000307 A 
0003 10 A 
000311 A 
0003 12 A 
0003 13 A 
000314 A 
0003 15 A 

000316 A 
000317 A 

000320 A 

000:?30 A 
000334 A 

OOD341 A 
000342 A 
00 0 343 A 
000344 A 
00034:5 A 
ooo34o A 
000347 A 
0003:50 A 
000 3 51 A 
0003 5 2 A 
000353 A 
000354 A 
0 00355 A 
00 0 356 A 

000360 A 
000361 A 
000362 A 
00 036 3 A 

• 

10:S !II 
106 ........................................................................ . 
108 LCJP £QU 0~0 
109 V$JHAM EQU LCJP 
110 VSLCMT EQU LCJP+4 
111 V$JCrG EQU lCJP+~ 
112 !II 
113 • 
114 • 
115 • 
116 • 
118 VSBIC1 EQU 
119 VtDATE EQU 
120 V$PLCT EQU 
121 VU!GLB EQU 
122 V$C RDM EQU 
123 ' • 
12~ !II 
12:::5 VSJCTI'f EQU 
126 E...JE.:C 

LCJP+6 
LCJP+16 
~CJ?+20 
l.CJP+21 
LCJP+22 

LC:JP+23 

JCP NAME 
LINE COUNT 
JCP F' LAGS 
BIT 2-0 = LOAD A~D GO FLAGS 
!IT 3 - DUMP FL AG 1sDU~IP , O=NC DUMP 
BIT 4 = DUMP FLAG IF LOAt AND GD 
BIT 9-S = UNUS ED 
~IT 15-10 = BG EXTR A CORE BLOCKS 
!IC INT~RRUPT ADDRESS TABLE C10 
JCP DATE RE CO RD 
PERMINATE LINE COUNT 

TO ALLOC 
WORDS> 

JCP LIB KEY AND LU NO. <BACKGR OUND LIB> 
CARD KEVPUNCH TYPE• 0 =026• 1 =0 29 
BIT 0 = SYSTEM NOMI NAL KEYP UN CH MODE. 
liT 9 = CURRENT JOB KEYPUN CH MO DE. 
TE MP. STORAGE FOR /MEM BLO CK 

127 !11!11!11·············!11······-·~···············~······~······················ 12 8 ,.. 
129 •••• 
130 • 
1 31 
133 
134 
1 35 
136 
1 37 
132 
13'3 
140 
1 4 1 
142 
143 
144 
14~ 
146 
147 
142 
149 
15 0 
151 
152 
153 
154 

l.C 
VSCTL 
'v'$C PL 
ViCRS 
VSTB 
V$UT B 
V$PT\/B 
V$FLRS 
VSLRSK 
v :;: CKPT 
VSD P CL 
V$L S AL 
V$LER 
VST...JC P 
\I$BTB 

v$N PAG 
V$LPP 
L C.D 1 

155 V~l.UP 
156 Vtl.LLIP 
15 7 LCD2 
1!58 VSIM 
159 

V$MPM 
V$CAM 
~ 

LCD3 

\I$T'IAP 
VSETBM 
VSGFCB 
VSMit'IG 
VSSTO 
VSSTl 
V$ S T2 
VSST3 

LOW CORE DESCRIPTION 

EQU 
EQU 
EQU 
EQU 
EQ U ... ,.. u ;:..,. 
EQU 
EQU 
EQU 
EQU 
r.::ou 
EQU 
EQU 
EQU 
EQU 
IFT 
GOTO 
EQ U 
EQU 
CON T 
IFF 
GOTO 
EQU 
EQU 
CiJ ii T 
EQU 
J:FF 
GOT O 
EQU 
EQ U 
EG!U 
CON T 
IFT 
GCTO 
f.QU 
EPIJ 
C:: QU 
EQU 
EQU 
C:Q U 
E QU 
EQU 
EQU 
corn 
EQU 
EQU 
EQU 
EQU 
EQ U 
t:QU 
EQU 
.... Q . • 
~ ·.: u 

0300 
LC . • 
L C+ 1 . 
LC+2 
LC+3 
0 I'+ A 
'- '-' ... 
LC+:i 
LC+E. 
l.C+7 
LC+ 8 
LC +'3 
LC+ lO 
LC+ll 
LC +12 
LC +13 
VORT EX-2 
LCD1 
LC+1 4 
LC +15 

VO RTEX-2 
LCD~ 
LC+!4 
LC+15 

LC+16 
VORTEX-2 
LCD3 
LC +24 
I ,. . .... -::- e ..... ·.· . ~ . ~· .• . ..., 2 
~.· .. ·· ·.· 

\i 'JRT EX-2 
:...CD 4 
LC:+24 
LC+2~ 
LC+26 
LC+2 7 
LC +28 
LC+29 
LC +30 
LC+31 
LC+32 

I_ C + 33 
LC+3 4 
LC +3S 
LC+3 6 
LC+37 
I ·-+'"'S ~ . .. .;:. 

L ·- ·"'9 I_. T ..:;, 

CURRENT TASK TtDB LOCATION 
CUR RENT PRI ORITY LE VEL 
CURRENT REENTRANT STAC K POINTER 
POINTER TO HIGHES T PRIORITY T IDB 
POIN TER TO UNUSED TASK TID B 
POINTER TO NEXT ENTRY IN REFN TRANT ST ACK 
FI RST LO C. OF REENTRAN T STA CK 
LA S T LOC. OF REENTRANT STA CK +1 
£ HECK PDIN T FLAG l= IJ~ , O=Off 
LO C. OF TIDB FOR DPCOM TAS K 
LOC . OF TID E FOR SYS TEM SAL TAS K 
LOC . OF TIDB FOR SY $ TEM ERRUR TASK 
LOC . OF TIDB FOR JOP. CONTROL PROC ESSO R TAS 
LOC . OF CURRENT ACTIV E BA CKGR OUND TSK TIDB 

ASSEMBLE F' O~ VORTEX II 
NU MB ER OF AV AILABLE P AGES IN VSPAGE 
POINTER OF LAST WO RD TESTED IN V$P AG E 

AS SEMBLE I F NOT VORTEX II 
LO C. OF 1S T UNPRDTf CT ED WOR D 
LO C. OF LAST UNPROTECTED W8RD 

. I N"fERRU PT ~ ASK (8 WO RDS> 

MEMORY PROTE C,. MASK 
CO RE AL LO CATIO N M ~ ~ K 
UtiU SED 

ASSEMBLE IF VO RTE X I! 

( 4 WORDS> 
( 4 w rJ R n s) 

MA P KEY AV AI LAB ILIT Y MASK 
BOTTOt·t OF' NUCLEUS TA.BLE MO D!.! Lf:' 
GLOBAL F CB MO DULE 
MA P 0 I MAG[ ADDRE SS 

V2 
V2 
V2 
V2 
V2 
V2 
V2 

V 2 

V2 
V2 

V2 
I) .-, 
~ .::. 

I I .-., 
YO:. 
lJ .-, 
v .:. 

1 I .-, 
y .:. 

V2 
V2 

FU I1C 1 CO~TRDL W OR ~ TO SWI TC H 
MOD E STAT ES : VSSTO- STATE 0 

\I $~Tl- S:TATE 1 

EXECUT I VEV2 

ETC 
E "E~u~Ir"G 'T " "'I.' ' ~ '1"P I\ ~ \..• I 1 f .. ..,) P•. -~ f , ., KEY 

CORE RESID ENT DI REc ·ro RY LOC ~ TION 

1/2 
V 2 
l I .-. 
y .::. 

V2 
V2 

TO P OF THRF ~ D CF BG TS K WA I TING TO BE ALL O 
TIME OF DAY I N 5 MILLIS ECOND INCREMENTS 
Tlt1E OF DAY ! N MINU TE IN C RE~ C NTS 
AD DR . Of LOGICAL UNIT NAME 7A ELE 
0 P C 0 M L 0 C K ::; !JT F" L A G 

' KEY AN D LU NO . FOR FDREGROUN~ LIB 
F'REE RUN NI NG COUNT~ R !NCR . I N MICRO SEC ONDS 
CL OCK RE SOL UT ION I N 5 MILLI S FCO ND !N CR. 
CL OCK SELE CT ED C OU~T VAL UE (1 TO 4 095 ) 

04 
04 
0 4 
0 4 
04 
04 
0 4 
0 4 
0 4 
0 4 
0 4 
04 
0 4 
0 4 
0 4 
04 
04 
04 
04 
04 
0 4 
04 
04 
0 4 
04 
04 
04 
0 4 
04 
04 
04 
04 
04 
0 4 
04 
() 4 
0 4 
04 
04 
0 4 
04 
0 4 

' 0 4 
04 
04 
04 
04 
(: 4 
04 
0 4 
04 
04 
1)4 
., 4 
:,I 
, , 4 ,. 
04 
0 <1 
04 
f'4 
!) 4 

0 '~ 
~. , ...... ,, ' 
,J ~· 
0 4 
':'4 
c, !I ., ..... 

0010~ 
00106 
00108 
0010 '3 
00110 
0 0 11 1 
00 11 2 
0 0 1 1 3 
0 0 11 4 
00 115 
00116 
0011l?J 
00119 
0 012 0 
0 0 121 
00 122 
0 0123 
0 0 1 2 4 
0012S 
00126 
00127 
00128 
00 12 '3 
00 13 0 
0 0 1 3 1 
0013 3 
00 1 34 
00 13 5 
0 0 1 36 
00 1~7 . ..., . 
00 138 
00 1 3'3 
00 140 
0014 1 
00 142 
0 0 1 4 3 
00 14 4 
001 4 5 
00 146 
0014 1' 
0 014 8 
0 0 i 4 9 
0 0 15 0 
0 0 1 51 
00 i 52 
00 1 5 3 
00 15 4 
0 0 155 
. .~ 1 c: .:; IJu ·.J·., 
00 1 57 
001 58 
00 1~'3 
00 160 
0 0 161 
(1(! 16 (~ 

00 16 ~:: 
00154 
00 16 5 
00 16 i:. 
00 16 ? 
('I (I 1 (;, :::. 
:) 016 9 
(1(11 / 0 
0 017~. 
0fJ172 
flo - -, .~ 

"' 1 ,. . .... 
,, 0 1 7 .<'! u ,~. , ... , 

04 00175 
04 0017::, 
(14 001 7 7 
0 4 00 17 8 
C4 00 ! 7 9 

~I 4 
,.. -.... ~f' 

·; 4 
C4 

0 4 

•' l.l 1 ·=· ,., .J v .;) 

160 
161 
16 2 
16 3 
1 6 4 
1 6 5 
16 6 
167 
168 
169 
1 70 
1 7 1 
1 72 
173 
174 
17~ 
176 
177 
178 
179 
18 0 
1 81 
18 2 
183 
184 
185 
186 
18 7 
1 88 
189 
1 9 I) 
1 9 1 
192 
19 3 
1 94 
195 
19G 
197 
198 
19 9 
2 00 

VSKEY 
LCD4 
VSCRDR 
VSTBGT 
V$TMS 
VSTMN 
V$LUtl T 
VSIJPCF" 
V$F'GLB 
VSFREE 
V$CTI1S 
VSSCV 
VSCKB 
VSCRM 
VSDS TB 

EQ U 
EGU 
EQiJ 
EQU 
f.QU 

LC+ 40 
LC +41 
LC +42 
LC +43 
L. C+ 44 
LC+-15 

B A S I C C t.rJ C K I IH E R R 'J ! ' T R A T E ~ N r•l I C R [1 S 1:: C 0 fi r.i S r; 4 

!)0 18 4 
00 18 5 
;)(1 18 6 
0 018 ? 
(t !} i 8 ·:: 

' ' .~ ' I T Y ¥ 1-

V$PGT 

:41 
V$CT AD 
v•scTL 
V$NCTR 
\I$ P it1N 
• 

,- 1"'\ ! I r. · ,:.~ I.J 

lrF 
EQU 
I FT 
EQU 
EQU 
E C:l'J 
E Q Ll 
[ Q lj 

IF'F' 

I - ' · If 6 ,_ ,,,, T'"t 

'•lO RT EX-2 
•• -. -'4 7 - ._. . 
•IClRT EX -2 
'- c + 4 7 
LC+48 
l_(:+ 49 
1 c ·c:o - ...... -· 
:...C:+Sl 

VORTEX-2 

CLOCK RE SOLUT ION INtR . FO R ~ MINUTE. 
BAS E ArDR • . rn R DST ELDCK 
LA ST LOCA 'riUN OF B ~CK GROUND L I TERAL TA BLE 
AS S EMBLE I F VORTE X I I V2 
\/$ PAGE ADDRE S S 
AS SEMB LE IF NO T VD~ T E X II 
UN USE D 
BA S E ADDR . Fe ~· CONTRi:.lLL ER ADJJR . TAB LE 
CURRE NT CONTROLLER IIi SCAN 
tiD. OF CGiERO LL Et=~ S: 
EXTERtiA ;. DE VIC E A D~ R~ SS TABLE FOR PIMS 

CB I~O R D S DEr iN ED : ~ PIM NO ORDER ) 

-------- ·-· -· 

V2 
V2 

V2 

<'; d. ' . 
G '~· 0 018 '3 
·~ 4 
04 
04 
0 4 
ij ~\ ' . 
; 4 
0 4 
I} 4 
c .-j, 
04 
04 

,, I" • (' ·~ 
I ) IJ .l .. ~ :. 

0 0 1 9 1 
U.. i""l 'f ·-:. ·::. 

.......... L. 

f)i) 19J 
i) 0!94 
i"'t •• , '! .-. ,.. 
1,.• '·' ... :? ·- · 

0 0196 
0019? 
0 0l':i! 3 
0 0 i '39 
00 2 00 



• -' • * 

• • 
... . ·. 
v ·-

E.2 VORTEX L IS TIH G ..,$T YA PR OGRAM PAGE 3 LI STii'lG PAGE < 515t> 

. .:: ! 

' . . . . . ., 
I 

- .. 
' 

. . 
'" . .. 

0003 75 
0003 7 .:.. 
U- o u· . ., .., .., 

..,, I ~ 

000401) 
00040 1 

' c 

(\ 

A 
A 
A 
A 

00040:~ A 
'' C: 0 40 3·· ·~ v • ... •• 

... ~: "1 ·- . . "\ .. ; 

0004 1 0 A 
000 41 1 A 
000412 ~ 

000413 A 

0004 14 A 
0004 15 A 
000 416 ~l 

000 42 0 
0004 21) 
0004 21 
00042~:: ~ 
000 423 ~~ 

0004 24 ~) 
000425 ~:: 
0004 26 ~l 
0 0 0 '4 2? A 
000430 A 
00 :) ·431 A 
0 0 0 ·1 3-:::o A 
000433 ~l 
000 4 34 A 
00043::; A 
u0043E- fl 
00043.7 
0004 4 0 
0004· 41 
000442 
Oo n~ . • J::; 

.. ' ''I' •• 

uOC4 4ol 
OOC4 4 5 
0004 4 6 
000<)47' 
"""' ...... C"~ 
U '1.' i.e ~:. .J '' 

000·1 51 
000452 
0004 5 3 
0 0 (1 4 5 ·~ 

0004 5 5 
000 45 6 
OOC457 
00046 0 
000461 
000462 
000463 
000 421 
000422 
00046 <~ 
000 42 3 
000 465 
11004 6 :0:. 

A 
A 

A 
r; 
~. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

. . 

20 1 
.,0 '"' .::. ,-=. 
203 
204 
2tl5 
':> 0 , 
~ b 

* LC D5 

;~07 ~ 
2 ;) s )It 

2 !:! 9 LCT'J6 
210 V~S LFG 
2 I. 1 
"'1"' ~ ,_ 
•""\ .. ..... 
C.L ..j 

214 
':>l5 ..... ' 
216 
2J7 
2 10 . ., 

,, ... .-Re-G \..;•(,,,, 

V$ .JOP 
\i.? LUT1 
V$LUT2 
\i$LU13 
V$:1t1Iti 

2 19 .. 
220 "' 

' -::) -:) -::. ~ 
, ._L-A ' ;'II'; 

~~ ... 
L. C f": 

223 
2 24 
225 

,. 
LC D7 .. 

"'""- " -L-CC• :., 

2 27· ~ 
2~ 8 ~ 

22 3 ~ 
""::!0 . -..... ~ 1 c ..:. 
~~~ .::. .;,-=.. 
~ ~.-:- ~ 
......... ..J 

·' "' ~. C' 
c. .::· --· ., .,,.. 
... ~.., 
"" ... ~ -.:: J ... 
~ ..., •;) 
.:. ...:~ 'J 

':''::'"' ..... ..... ,;;) 

·.~ 4 r• ~ •.I 

24 1 
24 ?. 
·:;> A ,• • ._ "-:• ..._. 

LC D8 
'v'ZIDA 
I t - ~- . ,. .., T v ,. . ..... r,i 
'-.,'SJCE 

"" ..... 
~ 

'.I SCCS 

;tl 

)!!; 

if. 

• .. • zEVN 
ov $.E F C 
I I ~ T C" ,-. 
.... ·~ I I '"" 

GOTO 
[

. ·"\I I 
. '-'ol u 

EQU 
(: (.1 I'll 
T ~T 

• r o 

tii.1T O 
F- ,-,J - '•"' . 
: ·'" ,- , i I c. 1.;.:: l _ l 

~ n tJ T 
._ . .... i 1 
:;-.-. ; ~ 
I • • ' • o 

F-,-, : . .J .. 
EQU , .... u 

• • < 

·- .-, L' ... , . 
· : . \ tt I_ -.x "..J 

!-. .... ! . 
1 · ' •' • ' • • ,_ ..... v 

IFF 

--- '. r_ ~ U 

::.. " 'u' .. .._ .. 
t''' ~ I I 
C.. 1.."' I..J 

,... ,.., f" .... · ...... u 1 • 

r F• I 
;- n .,. 0 
J..J .. ' I 

~=''\!1 ,_ ·: .. ..... 

I' ""• t I 
- ;:o _ , 

... - n! t ,.., ..... v 
'"-. -:. '/>.J T ·.· -' . ... .-... . 
. · . ... : u 
.- - I I ..... \,-. ..., 
c- , ... ! • 
'- """ ._ 

ZQU 

,_,..., ., - ,,. '-' 
C" (l:l 
~ ' --:: ,-, .. ..... .. ..... 

LCDS 
L r -~ 5 9 
•_(, +(.0 

VORTEX- 2 
I C D'-" ..... .... •J 
. (' 0:0 9 '- ~ ;. • .... 
' • ;: 0 t... l.: + I;' 

L2+~ 1 
II-·<.·"'> - ... ·.·c• C. 
l , ... -"- r ·:> 

·-· • '-•' ..;.I 

~ . 4 Ll:. + f.:; 
I' ...-.\. £: C' 

\... ._ o.J 

:,.....: + 6 t, 
-t:.::.c + 6 7 
VDIH EX-2 

·1..CD/' 
'LC ·~6 8 
. l~+' Q L. ... b •. 

L C: +70 

"r.R TEX - :::1 \111 .... , ' '-

l ~ r r o :... ·=· 
• ,... • ,.. n 
'- ._ .,. ;::, 0 

Lr.+ S 9 
:.. c. +7(l 
L r:: +71 

t .-.- """ &. . ..... • ; c. 
I~ • _...,_ 
'- ~-· T , .;j 

I • + ~ 4 -'-• , 

I (: . t.. 7 c; .. . . ,. -

LC+7 6 
tC·.·7 7 
. ..... - 0 
1_ ' •• + / ._. 
: ,· . . ., .~ ._ .. .. .. ,.· :::' 

I, :· 
- ' J 

ASS EM.E:LE 
U t'IU <;: r. D 
u r~ usr.n 

I F 

ASSEN J?. LE IF 
Jt1P V:t lDS T 

NOT VOR TE X I I 

VORTEX I I 
PAGE 0 E:NTRY 
STAT CALLS . 

FOR 

SAi T~S K P.US \' FLAG 
ER ;~ CR TASf~ P.U~;'t' F'Lr~G 
JC? OPER ATI IiG FLAG 

!='BU SY , 

I/0 

O=NOT 
O=NO T 

v c· 
' I ~-. Yt:. 

V2 
l.l .... v.:. 
\

' ~0 
' '-

V2 '(• u .,. " ,_, ..Jt I 

BU S'r' 

STA~T LUN AD DR FOR JCPIOPCDM ASSIGNABLE 
S T M - ·~ 

:S T ,:, F: T 
LUN ~UP~ FOR UNASSIGNABL E 
LU~ RD~R F OR GPCDM AS11 GNABLE 

C6 CG OO/C5 •V $CFM$)) ·~ 1 

AS SEMBLE IF NGT VO~TE X II 
uNt.: :=;e:r 
'I"' ' ' .,..E.iJ l .. llU ·:.." 

ur~!JS El.i 
""'' ""~"' D 'JllU ...: t:.) 

'ol ·~ 1 n c . .,.. .. 

JMP V$EXEC 

l /fl ALGOR ITHM 
,... ' f"1 ,... ll' 
-. ... l.. ~ ~ ~- r .. INT . Hl 

!=' "' G E n.. ~ •• .... " " , t'1 ·:.. il t i'T.. I 

CALL ::; . 
PA GE 0 ::::NTR'( 

CALLS . 

PlM EU ORE 

IO C 

:-oR RTE 

L O::·CKO UT F LAG. 

'·l2 
V2 
V2 . ' ..... Vt:. 

V2 
I I .-, ,, ~ 
I I ""'• \ -=. 
V2 

r.tL L S YS TEN ~ " r " G o I"' lJ ~· ., ~~ ... -r-.. l!"" - . 1u 0 R D ,... .-.. A '" .~ • u r.. . , .. \ AND JC P L!S: E 
·r t...• .,. "="' ;::- '( < ... T r • 1 ,, , ... .. .:. .... ...... c..' BU F fEF<. TU REA D D:it: ECT 'L \IE:S: AND 
<"M : I r-'"lr-C t"'lr-r-nr.._ -~· Y ~~ 
-.} U ,_1 i,. 1_, ,·, 1.,._ C...._. I.J ~ ;..I .:;. J. I • 

0 PC :.:; :-1 W I !_l r! U '1 D Q PER~ T 0 R K ~-or' - · ! ti R E G!U F. S T :S. 
IM TH! S BU F~~R . IF JCP IS ~E T NOT ACT I VF 
ANt n 1 D!Rr:TI V[ IS lNPUl ~ U . OP COM 
W I L. L t·l C' V E H! :=:. D ~ R E C T ~ 1l F.: T IJ V ·~ J C .B E: !:.. F' tJ P E 
SC ' t !lUL I ~lG ~! ::p . 
"'" ' •. fl or 0 r,... : ' C '·rEX 'I' 1,.... 1 ,... US J::U••. t • t •. .. :'-.., ' •.l·.-C.. 

TOP 0~ FG ~ E S . ARE A~BU TfO M OF FG BLK COM, . 
T n ;:o ·.·j ,... c:- .-: '!:· ' .,.. "["J"' M " N .. / · .- r; Fo [i • · ·. · D R T ' " ,- '"' o:• 1:..-
1 ._, t r" r ·-· • I • o"' ._. . f' f I I~ I 1 , U • • !' - o.... ,_, 1.,1 , ., • 

I I " , ... _I .--: :.'\ ' r, I 
~ · · ·-· ·...:. • .. 2 !.,4 ~ 

245 
246 • v •• • -- · - ~ · ~ --- -• ··= •••• •• -•-••••= •W ;>r. ~ .....-...... . ~ ..... ,... (:. . .. . ~ .~l9o.llll"; ~ ~ .. l¥. ,..~ ·~6. No,1'f".lr. ;IP; •. • • • • 

'« 
2 4 :::: ;t; ;;n: if. 
2 tL '~? :¥. 
...... t:: ,, .:__ _, v 

2 52 
25 8 
2~)4 
·=· c; s ·-- ... .-. C' ,. 
.::: ..... ·~ 
..... t;;" -c ·-' ( 
•:, ~ ..,'",) 
' -·--· .... 
·::O r'\ .;::-, 
'- - -~ .. , "' '· c ~;""• 1_, 

·::> ( I ... .. 
•::) <'" ·:l 
L. .... ._ 

""" ,.. .-, c. '•. j 

.... c:.· " - - . ... •. 
-""" ..... ..::. :-- . / 
..... . . ., 
L. t . . _, 
~ ..- ~ 

C. C• ·: ' 

2 70 
271 ...,7., e,, c 
~"\ ··:o ~ 
~f ..) 

27' .:! 
- ~ e-C. I.J 

rn 
-, ,... .... 0 • ::,_ r_ h. 

'r. "::" -:· ... . · .... ._. 

B ~~ 4 
"' <"• •' ; •. ... ·::- ·-· 
'0 •.•. <. 
41 ... •J 

PS7 
1:• , .. :: • I ._~ ·- • ·r.: .• . ;-. .. ) ._::. ;· 

P. ~-1. 1 
B~12 
r. ~ t 3 
..... "':" -: ... 
~· .: .. "- · 

- ... ,:; 1·. • 

:S~l 
~t;t-:_t 
. 0 ·. L .. 
"-' - .. ... 
\. .. -.. . . 
":: t:"' 
- · ... of" 

!:?5 
"?~.: 
• t- ' " -· 

- '7 "I '"' ,-. :• .::. ,. (' r:J ~ ..... 
··~ _,. ,.., .:.to 

27 9 
2 :30 
• , ~ t 

t: o::> J. 

282 
2~3 

2 8~. 
'"""'6 c.o 

269 
289 
290 
·::0 q 1 .... .. 
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ll!:t! 

ll! 

' 
' THE BIT \ CHECKED 323 
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RA~: AD DRE SS 
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DlZAB~E NE~~RY PRDTECl' 
ENABLE MEMORY PROT~CT 
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SE L.Ec r MASK PEGISTER 1 
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SEL~CT ~PSK RCG IS TE2 3 

332 !f. 
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ADU~.UF CUR~ENT DST 
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V2 
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04 
04 
04 
04 
04 
04 
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04 
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04 
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04 
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04 
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') .... "':> ·:: .-,:. ,_ . ..... t. _, 
1-. .-. -:· r= ·"' ., ·.· .._, ~ .,. 
n l"' "=' i: ~ • .;.J .I •• 

00366 
oo .. :.G? 
nr -.6"' - - .;. .:. .. 
0036 ':;) 
0 r· "=' ., ... , 

\1·-•( • .. 

C0371 
003?3 
(1 ,, .• ,.7. .;._, .. ~ 
0(1 - .... ., 
J • ..:• ,.· · • • 

0 (t :::: 7 ::\ 
t\ (1"":'7'""• v ._, .. ( 

00 ·?7•'• 
• .,_1 ( oj 

·1 n '"'7 ,. . -- . -. .. .. .... .. 
(10

~.,-,,-. 

.. ..;, .;"i ._: 

00381 
0(1 '=' '"'~· '""' c . ... . " ( .... .. , .-. 
;..• I ..:• C: .; . 
no-· '"'<! '-' ..... 0 ' 

0('885 
n t"t -· c:· ~ • . ,.;-. •J t;. 
( .... '") 0 -· J •J ....;, • . .J , • 

0 (' ·";· 0 c. 
._ t \,. 0 1,) 

0 (' . ., .-. •;) 
.._, oj .. •· 

00890 
00:':!91 
0 l., '=' G -::· 

,.,} • 1.~ 

oo:::9::: 



. , 

. 

·· . 
'• 

E.2 VORTEX L t.STIHG VtT 'T'A PR OGRAM PAGE 5 LI STI HG PAGE ( 

000007 
00001 0 
00001 1 
000012 
000013 
0000 14 
0000\4 
000 01 5 
000016 
000017 
OOC020 
0 0 c (! 2 1 
000022 

000000 
000000 

000000 

000000 
oooo.n ~ 
000002 
000 00 2 
000002 
000002 
000002 

000000 

OOCOCG 

A 
A 
A 
H 
A 
A 
A 
A 
H 
A 
A 
A 

A 
A 

A 
.A 
~ 
A 

000000 I) 

0001)01 

001:1002 
000003 
OOOC04 

00000 ::1 
000001 

0000 02 
0000 03 
0001)04 

A 

-rl 
,':l 

CTIOA 
CTS:Tj:tl 
CTBICB 
CTFC B 
CTW DS 
CTF'RCT 
CTFRE Q 
Cl S TSZ 
CTTR S Z 
CTPS TO 
CT:":STl 
,... T p ..,. T ',:0 
,_,. ' •..1> '-

~~!:"":"'T ':• 
-·· v ..J 

CQU 
EQU 
EQ U 
E 0U 
t.:QU 
E Q·U 
EOU 
EQU 
EQ lJ 
E :'U 
ED U 
EG'U 
:=: ~· u 

F:JEC 

.., 

9 
: 0 
1 1 
12 
1 2 
' -. .... 
14 . "' J ,_; 

16 
l 7 . . ... 
.. ·=-· 

l/0 AL GO RITHM VAl.UE 
DRIVER STA TL!S 
AD DR. F"DR EIC FLAG 
FCB DR DCB ~ DilR . 

TAf!L E,IJ lfS 

NO . OF ~ORD S TRANSFE RED . 
BIT S 15-S, FREQUENCY CO NSTANT 
BIT S 7-0,FREQUEtlCY COUNT 

15 -0 

liD . DF WORD S PER SECTOR FOR RMD 
NO . QF S E CT~RS P ER TRA CK FO R 

Dl'lL Y 
Rr·l D ONLY 

PS ·r 
P .... ~i 

PST 

BAS£ 
F., " ·;:- E 
·' p-; ._ 

F.ASE 
EASE 

ADDR . ~: MD, IJN IT 0 
AD;.:R , r;:r1D s u r·l I r 1 
ADDR • RI·1Dt Uf'ii T 2 

3 

394 
39 5 
396 
397 
398 
399 
4 00 
40 1 
40 2 
4 03 
404 
40 5 
4 0 1=. 
4 07 
40 8 
4 09 
4 10 
4 1 1 
41 2 

~ DEV ICE SPECIF IC ATION ~ABL[• DST 
~ DST FOR EACH D EVICE , A~D EA CH RMD PARTITION 

A 1 ~ ..,. .. :, 
414 
415 
416 
417 
41 8 
419 
420 

'" ~ "=' "T !" ... ....., 

4 24 
• ~Q 

"'+C. ..J 

426 
42 7 
.1.~0 
• '- •J 

429 
4 30 

"' DS DVD N 
DSDASS 
:.! 
~ 

~ 

lf. 

D$!.INAt1 
ll! 

n:::r;oRo 
'r:SNAME 
DSREWD 
nsu:n r: 
n:::;LCKD 
DSOP CM 
:;s PST I 
DSCTAD 
)1' 

;'f 

EOU 

EQU 

EQU ,... ,...,, 
c:.. t."" \.J 

f""'---· · r:. !."" v 
c· Q'' . '-' 
.... n I' 
'- .... ~ 
...... - t . ::.. .... -
~ n : • 
-vw 
.- .. , • 0 

· .. '-~ u 

C"' ! •,.- .... -.... \, 

0 
(l 

0 
1 

. . ·-
--
=-'·· 

DE VICE DOW ~ IN DI CATO R, l=DDW N BI T 15 
DEVI CE ASSGNM T !NDI CRT OR,Blf S 14 - 13 

00 AS S I GN;B LE BY JCP ~ND OPC0i1 
~ ~ ASSIG~ ~ BLE BY DPCDM ONLY 
1 0 U tl A S S ~ G 1 ·~ A B L E 
I) 0 U t'ill S E !:1 

DEV NnMr,C!·!. 3 B12 - lO •CH . 4 E9-4 
A l:D 0·2t=. O .r f.l 1:3ET AS C 1 J CHAI ~ ~~C TER 

DE '-' ·1··- c "'·-Q'' " " T ~nu -~ .,.~- R' B"T ~ "') o v - ;.( ·-· .. r . ....> , - .... I • • "- ' • .i. ~ ·.J - • 

DE V:CE NAM ~ ·~ nSCII CHAR.· 
::J E './ I C r:: :::: E l·l ! •·: :: I t·l D I 0:: A T 0 R , 1 = 17 f: ~; I N ll , B I T 1 5 
DE ~I C E Urii !" ~0 . ,sr·r s !4-13 
P A f.: T I r I 0 r·i :_ 0 C l.~ 0 U T re- ! .. ;~ ·-: B 1 T : 2 
0 P r .., " ., ~ ' · I ,.. - l t· " I C ~ - .., " B I T . ' -~·• ..., r_ y ., ;:.. ,J. H• '.J •( ' .. . 

I fi : 7' ... . : 0 P ::: T ? B I T S J. f) ·· -:; . • 
! "·J , •• , . \ • 
.t. I ' , • ' • ,. ~ iO ..... n,.· ...... n !'"'' ,...., · r- r"'l t L .-:• 

~..., · ~· • :...; ; .. ' ..... ~,. , , , i i''(, L. . rt.. f.1 DJ'JI\'' TABLE, B5··· 0 . 

ro·~ .,.R ~· I ,.. R 
·- · I t I l...o l. - C.. AD DJ;-ES:> 

F 0 R :c· A C H 
TABLE.COT;; ::; 

4 -. .... .;.. ~ 

4:::4 

1 
':If 

COTA Dl 
435 "' 
4 36 
•t 3? 
4 ....... ..:., ~. 

. 4 ::: ·.:;~ 
44 0 
441 
44 .. ~ - ~ ..... .,. .. f ~. 

4<:4 
4 45 
4 ~6 
4 47 
... ,tA v ... v.., 

-·"' 
~ 

:SIC 
1 

. £I C :·1 UN .., 

.~ 

-· .·.·= 

E "' T =' ··~· ' . . ~ CT.?. L . 

EQU ) EA ~ F.: A DD R~ ~ ~ F8R C8~TROLLER TABLE 

!:"' I r; •"' 
'- ·.t '- . ,, 

~ L.~G TAI:l.[ 
- ·~·· ... , ro •·· t.. •• ' • r ~ 

' ! , .. ,. L I ... E -:-., ~ L v 

!=: ~~ r; H 
n ,t;IC 

BIC •EAC H 
CGNTAIN :'> 

T 0 I T S E ! '": ,... '·' T R" r ... 11 1 • 

• " } J T ~· " L L E .;· · ·- . ....... ~ ·~ ,. .... ... 
~ .. • T o 'r• t:• •• ~· . 

...... ;.; j ) , c t. _, ' 

·r A <:> ' E ·" ,. r L . H~. ,~_.. , , , , , ~J H T C H 
·' T r, I ·' " • • J:• '~· ,;:.. :- r:•QTN ~ ' N·-

,. A- • , , ' • 1.) 

" I -L L :;· r· r:· 
• '- I 0, r :~I·c: Et~Th:Y • 

:·1 -~ >': i'l .> B I C 

r- . c- roo 
C. .,. I C '-" 

r • n !"'• r .,.- 1 . 1-I.J .~.·o _v:,. 

·,· -·· n Tr\1-1• ... ·· •1 ... t.. 
~ r ,-. 
~-· •. ~ .. 

lS 
~ ~ ·~ ~ · ~· .., E ·~ .. · • r \... . • · • r'~l;.n l1lc.. ~ 
(' • ,;.. C C' '.,l f I ' (' J t.J 
._ • ._.. ... ~ · · '' . .. l 

. 

AVAILHBLE 
~~·- ·· o _ .... ; 1 • , 
• 1 .. ':'. i.:" ·-· . ) .. . 

4 4 9 
4 5C 
451 
45 c 
4 ~3 

R E: Q U ~: <; T B L 0 C K 
1 . .-iJ R EACH 

::·i<: 1 OR IT'!' 
' I , ~-· .. -

T i1 ... 
RQ.BLK 

REQUE ::;T . 
CTE:L . 

' ' .-·. •· r1 •,;, r1 I r• 1-: l ..... ~_r,._ _ · • • f1 T ;, <""• f' I M •) '\ 

4 55 
4 51..; 
4 5 / 

459 
4 ~~ (l 
4 t • 1 
46 2 
A r ') .. ........ 

"" lf 

F:OP W!t 

P ( CE 
x Ti DP. 
;~AD rH;: 

,... •" • I J . . , . 

,..,., It 
t".., > • • 
- I ; . '-"' ·-· 
r" •' I I 

-=- .... -

.·' .. 

\ 

" • • •• 

; :-.) •• .,., I ~, ,... • ... c:-.r.· . \~ J. #'t ·- ...) ' 
'") t • , I t I ; ' C'• 
J • '. v i:_ 1'•, <:· y ;··. ·rl' \.' 

~ 1'1; • - .... ... - ... 
. c! ! j ·: ··· ·· ·~ - r .. · -. · ~ · '''" "·· . ... . :.. ,¥ ·· -·:0 ... . J 

' . • · - !_; ' 
' . . ~ • ' .. '1' -.- ,~ ,.:. ~ 7 • :...; 

'··· ' J • · ·- · · ·, .T· ·-4 •4 <:; ... . . · .·ll r ' ( "'· . , .. 
' . .: . ~ :- ·- ._, :-. '· ::.• 1 ..: l 'r - ..a..:. :. - ·- .. u l . •. ·" .... ·"=· T ., .•• 

.1.• - • • ... 

1 1 -· 8 .. ':t = - Ci.!OE 
;:' - 0 f .. : :: ; C A t .. 

r' ,., f:.· 
-· ' J • 

-. -. ·";J 
-. • • I " 

1• N" D· ·; ... ,., ·,- " .... 
I J, . --.. ,_t~ . • 

C'· .;. ~ rr ;:;: ... l -,· \._,1 
I., .... . , -. l .-. 

·u· r . o' I • ;-• ·~ 
~. • . \' · - ''".. ·:0 

:--10. 

. . . ' . . ' 
. . T r -. t: 

I .., ...._ ._ ... , D DR • .- . , 
'• "' ,_ .,., . :; tJ F 

r .~o.r • • ~ 

. r· .. . 
I 1 '- ,•, t: .... "C• • l l' . .•. .. ... - ... ' ' 

- I . ' , •'! i • •:- • !1'"" , _. _, • ..,.i • • .-. -' •.• -·· ~10 1'1 E • 
464 *-
46 5 
4E:. 6 ll! 
4 67 :.. 
468 "' 

PA ?T IT I DN ~ P~C IFICA TION TA;-3LF.:• P ST 

."! , . ~ .., .... . 
·"' ~,.. .., ,. v 
.:\-:" 1 

I A 

~-2 ... . ... ... ~ ... , ..:> 

474 

"' •• • 

•• .-

4 75 ~ 

47 E. ~ 

4 7 ., ~ 

' . 
4~ 8 
4 .7 '3 
480 
4 81 
4 ?~ ·-· ,_ 
4 a . .:.. 
4 84 
48:'} 
4 86 

PS BEG 
~<r" ..... f""'\0 ... r- . # r f"\ t 

?II! 
ll! 

PSB A[IT 
., •. ,,l ~ Ec 
.~ .... , . ~ 
PSEN D ,, 
:« 

H PS T EX !. S:fS' F'IJR EACH F .. u·; .··~~.! tiG r-tr:: ~ ·::-i~':\;' r:E ·,.· .:r: E. E~ :~ .. '·: Pi~RTifirJH 
·: ;·~ 'f HE R :-; D HAS A ;: IV E 1 . .:0 ": :, ;.: i l ;· R ·: . :; r HZ :' ·_, > • T :-: ;:: ~· A :-: 1 I ~- : r; ii ' S 
? :"';T EtlTR Y :i!..! I1BER r :::: S P r::c ~ rrE t r··; . ::. Ii!=.: 'J• · ;::.. S ?;:: :: ~: ! ::. (:, f!OI'l 
T Q E ~ E • D S T , 1 H U $ L I ;·~ K I t~ G T :: [ ::· S T ~J J , r. A t. 0 :j .: ~~: l1L U ~~ :.. T r·; UN ~ E R • 
; !~E EF'r."E C' Tl'·iE ADDR rGR qr.; 7:' Tt:~'t' , , .. FJ t~ : .;.i,: i ~.~. :· c- ~ .. ~ .' :·i~ : 

... -.. 
:;_ .,., ... 

F:QU 
r .;· i.,.; 
r.:?u 

P ,... T ~ '!'• T' r . 
..). • • :..- L.i~ . 

.. . .. 

Q 
l 

=-'· 

1 

.. -· 

F 0 R EN T R ';' .- , ·.- ~J TR'-' :· , , 
- ~- ·1 .. . ••J • ~· 

P"'' ...... - • .,.. • 
r'H ~'*' 

._ ' ('- ' "' ' ... I ~ • .• .,... .,• :; -..1 •, 11 I l J, I 1 I'; 
'r' y .,.. t , -
.IJ.L • 1 -.,l ~ 

r.- t _:ot l'* , -: ,- T l f'l , l• , • r L ;~ ;_j 
.... I- L• I ~ 

,,.,_ :') , 
1.. 't .... 

. .... :_~!~r:- rt 
'- • • :_.1 ...... ... 

or- 9 • .. ~ ""9( _ 0.. I ,., .... . -. r r- r • ..- .... t: \.~ 
£• ·~ I .;:. •".. ~l ' (. . • • ' f 1 

+ 

r4 D fl ~: • rJ F' :D H fl ·:· r-.;: A C; ~ ;- !:; ; ; t. r_ 

1 

H• or· ··· l'~"" r-~r·" ~ · ·• • r ' ~L-- "" ~=" r·· ., ,.., • • . « • . • _ ,<. • 1 • ,. r r _ i .:·. ' · ·> ._ _. 1 .. , {' 

P A f:" ~ 1 ; I IJ ~1 ;:: :·: D >'< [1 D R + f • A L :: ·: 
! L-J D~ rol': ;:r.: .. :T PA .... , 1·:- !l:it'!. 

T ''l • I 

BEG 

' ,_,,-·-----------·--- -________ ..;·'-"---~-----~------ ... - .. 1-·-----· ----·-

521 ; 

fl4 
0 4 
:. 4 
S 4 
:) 4 
04 
.·~ . . , ' 
• • • . .. 
r. ·"' .· 

fl :. .• . 
.-. 1 
•· o.;. 

. 4 
':' 4 
r. ' ; ,, .. ' 
r, ,• 
•_I .... 

,·, ;t 
0 • . ,. 

. ·. .., 

0 4 . . ·""-• , T 

n .. ~ 
,-, A 
· J ... 

' . ' . . 't 

• • • • .. . . ' . 
"· . '< .. 

. ... . . . 

.. . . 
• • 

,. -
,. ,. 
.•. .. 

' ' 

'' I •, 

' I ' 
i. ,;, ,. 

. . 

0 0 3 9 ·1 
003:15 
0 03 96 
0039 7 
oo:;: ·38 
(Jit39';l 
0040G 
0 0 4 0 1 
0 ~1402 
0 (! 4 (I ·:.: 

0 0404 
Cl 04 05 
0~..:40(.. 
C D 4 r1 .:· 
0 0 4 (I ::: 
1., ,., 4 0 •:i " .... _, 
00 4 1 (1 
004 1 1 
r·t·'·" 't ·· ..• -· .. ~ . .:: , ,..,,,, ., 
... ,_, '"t J. .;,. 

. .• • 1 " U ~I ·'• ·r 
r, !t .. -4 r:.: 
v vLT .... . 
,., ,..., · • 1 r 
I.J r_ l '"f' J. f."o 

0 041.:" 
0 0 4 t :;: 
(! 0 41'. 1 

ro u·i ._1 ? (, 
\J .. .._ ..... 

i\ •' •.A -.1 
'J u ~ c: • 
t"ii/" .. ....... .. 
· .. ........ ~.: .: 
.-. (; , 1 •j ~ · ... ·~ ........ .... . 
r. f• .•" ') .., ... ·.· .,.. '- ·,-
,.. ... . : '\ ~ ... .. ... c .. 
•• 1': • <'jo •• 
t..:~ ~ .... :J 
,-, .. , ,,..., .. 
·~ ;_ • ..... l" • • 

r ,-. . ... . -. 
.• ·.' .:.~ .:.. 
1•".·1 ~·= .... '· ... ._ 
.-.. ·, .. ~ ':'• .·. 
•.• ... '":" ... , -· 
.... ,-, ..... _'14; 
... -' .,. . ,1 J. 
n .a: -: •• , ':' 
,_ , l_ ( , • ._, '· 

G 8 4 :3 . ...; 
.... D< :?.:t 
,.. ~-! ....... 
r · 'I .:.\ ,. ' 
· ' •. •d ·-· 
,•, .·. ,; .-, ~ 
0,1 I} 1.;. · , I;" , '. ,·. ~ ... .. 
• • . . ... , ,'t ... 

(··-: -: ? . .. l -r ._ •. 

( • • 1 - · ' ·-• . ·.· ' .. -· 
,•, ,•, A ·' .•, 
'.1 •) ~ I I 

"'·:1.-<~,A , 
•I •J ... ~ 

" " • I • ..... . . .. 
, ... ·· : 

,, ' .. 
. . . . 
t . 

A " ·. . 
· ·: '' I y • 

.· , .- , ,ol .. ,_. ·.· . .. . 
I , o • • t 

• 
( ; .:: 
. ' .. •.• ... : 

' 

;'tiOL~ o, l ' 
'.J ~ · - • . . . 
" : . -•' . . . -. . .. 
I
.• . .. . ·_. .... 

- •.· . . . ~ · • : - . . .. . ·.· ,. . . .. 

'• 

. . 

' 

• 

... 

• 
' •• 

• . 

" ' 
' 

•• 
. .. 

,• , .. 
; .c 
;_ c 

" ... . :. . . .. •i • • • ... . .. . . . 

: ·; . ) 

• • I :, I , ·. t 

' . . . •.. .. . . . .· 
. . . 

. .. 
< • I :_., ! 0 I ' o 

" 

._: t ..... : . . 
·, ·. . -

.• ... 
' . •. t. • 

I • ' • •'· • . . . ·. ,. . .. 
' . .. . ' . . . . .. . ' . 
I' .- • -, .. ... . ... 
I' ••• • . .. . 
• .. • .,; ~ .... • f. .. .. ·. ... .. ·.. . .: .. .. . 
.. .. . .. . ' 
• • · , i ~ 

(• ... . .. .. . 
'-' ·, "' I 
.. ~ 1 • • • 

J '·' ... ,.· .. . 
('; ,., .... - ":0 ·-· ·.· .__., ... / 
,._ ,•, . . ·~ . '• '·. . . ·.... . ... 
""' ' • ' .... I 
•J ' ·· ' .. ... •• 
.• (• .·• Q ... 

'- -.· .. . ·.· 
r 1 r'! A ~· • 
'•'·• '"i' . •J. 

o o .. HO • 

.) :: (. ' .. 
.... ('· "' (-• 

!..• ·-' . .. ::... ' 
' f ~ ... . ._, • (. .. •: .J 

l' !o o•, · ::• , \ '·. .. .. . . . . 



., • • r •••• ',lr. ' l I . . \ ~ . 

. , ··' . •. ' . . .~ . . 
. . .. . . 

•· 

• 

'· ' 

• . 
' . .. . ·-

• .. 

. . ,. . .. . . . .: . ~ .. 

• 

' . ._ .. ' "" 

·• 

• 

t.e VDRTE~ LISTING PROGRAM PAGE 6 L J S T I N·G PAGE < 52 c ) 

- . '• 

.... 

. . 

. . .. . 
' ' j, • ~ • ! . . . . . ' . 

000000 A 
000001 A 
000002 A 

000000 A 
OOOOGl A 
000002 A 

000003 A 
000004 A 
00000~ A 
000006 A 
000007 A 
000010 A 
OOOOlJ A 

00001~ A 
000 0 16 A 
000017 A 
000020 A 
000021 A 
00 00 22 A 
000 0 23 A 
000024 A 
ooooes A 

. ' . 

000002 ~ 
0 00 001 A 
000 020 A 
000000 ~ 
000040 A 

. . 

. 000 0 12 A 
ooo3oc A 
000 1~ 2 (', 
000 00 0 A 

' ' 

• 

' . . 
. { :. 
·? r 

· ~ 
~ 

. \) 
\]_ _ 

000000 R 
000000 020300 A 
000001 03601 0 A 

. . 

EJtC 
0 4 
04 

. 0 4 

487 • 
4 88 
489 !tl 
49 0 • 
491 • 
492 ll 
493 • 
494 • 
49:S • 
496 ~ 
497 * 

»ATA CONTROL BLOCK, DCB 04 
04 

0 0 4 87 
00488 
OP4S 9 
00 4 90 
00 491 
00492 
00493 
00494 
00 495 
0049 (-, 
0 0 4 9 ;., 
00498 
00499 
00500 
0050 1 
00502 
00503 
0 0 50 4 
00505 
005 0 f. 
0 0 50? 
00508 

·. 49S lt 
499 DRECt 
:500 DBUF'F' 
~ 0! DCNT 
502 • 
:503 I! 

: :504 !!I 

505 

~ DCB IS · ~EF'EREI't:CED BY EACH I/0 REQUEST BLOCK,RQBLK, SPECIF"Y
I ~ G A HDN-ROT~TING ~EMO RY DEVICE. DCB CON TA INS ADDITIOH INFOR 7 
M~TIDN NECESSA.Y TO COM PLET E TM E 1 / C OPERAT ION. 

DCB IS A FI X£~ LENGTH TA BLE OF 3 ~D RDS EAC H. THE F C~ IS .THE DCB 
E Q U I V A L £NT F' Dlt . R IH) • 

EQU 
EQU 
EQU 

E: J EC 

0 
t 
2 

RECORD LE:NGTH 
USER BUFfER AR EA 
NO. OF' CO UNT S ,U$E FOR FUNC REQU EST S . 

0 'l· 
04 
04 
0 4 
04 
04 
04 
04 
04 
0 4 
04 
0 4 
04 
~4 
04 . :506 • 

:50 7 • 
!50S !I 
:509 • 
510 • 
:5 11 • 
:512 • 
:513 • 
514 * 

F'ILE CONTRDl. BLOCK• FCB 
0 ·: 
04 

:51:5 FRECL 
!516 FBU F'F' 
:51 7 f-A CI'I 
:51 8 • 
:51 9 • 
:520 J! 
:521 :1! 
:522 • 

A FCI IS RE~E:RENr.ED BY EACH I/0 RE QU ES T t LOCK,RQ 2LK• SPECIFY
I NG A RCHHIMG MEMOR"'' .D EVIC E:. F' r.B CO NTAIN S ADD! 'fi DN INFnR~H\ 
TI DN NE CESS ARY TO CO"PLET E THE 1 .~ 0 INFU ~MA TICN ON RMD. 

FCB 1$ A fl~~D LENGTH TABI. E CF 10 WORD S. 

E:IU 
E ~U 
EQU 

!) 

1 
z 

RE CORD LE NGTH 
B Uf F E ~ AREf:! 
A C r: E S S 1•1 E T :~ 0 D , :2 I T ~ 1 5 -8 

0 = DIR lCT ACCE SS BY LOGICAL RE CORD . 
1 - SEQ ACC ESS UY LOGIC~L RECOR D 
2 = DIR ~C T ncCE~~ US IN ACTU AL ADDR . 
•I = SEQ ACCESS USIN G ACTUA L ADDR 

PR OTEC T KEY , BI TS 7 -0 

·~ 4 0050'3 
0 4 00 51 0 
0 -1 005 11 
04 00 512 
n ·I •J "\• 

04 
0 4 
0 4 
04 

0 0513 
00514 
005 15 
005 1 :S 
'J 0517 

:)f.l. 00518 
04 005 1 ') 
(•4 0032.) 
04 00521 

:52 3 FCADR 
:524 FCE: DF' 
52 5 f i FE 
526 FEFE 
5 27 Fli A M 1 
528 :=-NA M2 
~29 FNAI'I3 
:530 

ECJU 
I::(,;IJ 
EG:J 
EGIU 
EQU 
EOU 
": QU 
E~tE C 
V$1Yt 

3 
4 
5 
6 
7 
s 
q 

CU RRE NT RECDR~ NO •• OR CURRENT SECTOR ADDR 
CU RR~N T END OF FI~ ~ POSITIO ~ 

04 
04 
04 
04 
04 
C4 
0 ·1 
04 

0052 :~ 
OU 5 2 ·~. 
00525 
!) (152 !S 

5 31 • 
:532 ~ 
:533 • TTY 

IFF 
CTJOF'L · HW 

:534 
:53:5 
:536 
:5 37 
:538 
:5 39 
:540 
541 
5 4 2 
~4 3 
544 
545 
:546 
5 4 7 
549 
:549 
55 0 
551 
:5~2 
553 
5:54 
55:5 

• 
CTBUF'F' 
CTDPBF' 
CT.JC PB. 
C T~PlM 
CTWLMK 
cTcnsT 
CT EMP 
Cri~EAD 
CTI'IDDE 

C TF'L.G 
B 
X 
BTB t 
.s :At 
BTAO 
PUP 
KCP 
LOP 

5!5 6 :HJ 

EQIJ 
E?U 
F.:QU 
E'QU 
EQU 
ECU 
EQU 
EQU 
t::Q U 
l FF 
EQU 
EQU 
r.:u 
f:: QL! 
E QU 
fQU 
EQU 

. (!.JU 
EQU 
E n• 
S::J EC 

. 
• 

TE LET YPE DRIVER 

BE GIN fi LE E ~T EN T 
END F ILE EXT r:: NT. 
fi LE NAME . C HM~ N , 

CHAR N+2, 
t.:: ;.; ;.:; R fi+ 4 , 

CHAR 
CHAR 
CP.AR 

N +~ 
:"li3 
~~ + "j 

DRIV ER CTP.L ADDITION 

. . 

VDRTEX-2 
CTF'R EQ 

:TF REQ+l 
CT FREQ+2 
CTFREQ+~ 
CTF'RE:Q+4 
'CTF~ EQ+5 
CTF REQ+6 
CiFREQ +7 
C TFR EC.l+ 8 
C TF l~ E Q + 9 
V::.J RTEX-2 
CTFREQ+lO 
2 
1 
0 20 
(I 

(I 4 0 
10 
ll:2:0 6 . 
11') 6 
(' 

JCP / CPCC~ INPUT F'L ~ G 

INP UT RQT U!.f:R BUF FER P!JII'IT~R 
OPCCM BUFFER POINT ER 
,J C P :R U F F E R f' :J t NT 1: R 
PI M MODULE NUMB E~ ~IT S: 0 :?:--1 . . . P -U4- L I N E N IJ :• E E R , B I. S 0 - 7 1 
OP COM DEVI CE ItS:T 
NO . Dr CHA RACl ER$ rt) OUTPUT 
CRILf BUF fER FOR R ~ ~ D RQ T 
H 0 D E F' A R A ;11:, lT •< F R C ;~ R Q B L K 1·1 HiU S 4 

PR JNT CONT ROL CHAR 

·rES T F REG ::- J -~ 1 
TE S T ::! REG '=' P i 
TE S T A REf.i .:-:1fi: 0 
0P CCP1 PPIO R! ; y 
OP C O~I P~O T EST KEV 

($: ) FLA ~.;; 

OP CQM CORE RES I DE~ T Ll E LUN 
NO ~ ~~ T FO~ J~ H E~ ULE QEQUE S 'r 

!5~ ? 
5 ~8 .. 
559 '*· 
560 )! 

~ 61 • . .. ... .. .,;, t) ~~ . 

THf: MAJOR SLIBCDMPO~Er'IT 3 F"t!;::: THI S DRiVI:::R ~RS: 

·,~$TY • ·TE L F:TVPE I!qTIATCi< i~CC E SS'JP 
~63 "' 
~64 • 
~6, • 
~6 6 ll! 
~6 7 ,. 
~~a w. 
~€,9 
~7 0 
:571 
:57 2 
5?3 VtTVA 
574 
57 :5 
~7 6 
5 77 
:578 

. 579 

!'i q ~I e: 
.:x r 
EX1' 
EXT 
F.:QU 
tD~ 
L D ,< 
IfT 
CiOTil 
TZA 
STA 

'f \' I T 0 0 , T F.: L E T Y P t I tl H. R R UP 'f P R 0 C C S '5: 0 R 
r y:J~ ~O ' UNSO LICI TED REQUE ST PROCE S SO R 

Vt.TVA 
V+F'NR 
'/$ EI\:R 
H$S FLG 
• 
\I~C Tt. 
l BRSTS,B 
\I CRTEM-2 
EN DC02 

CTFLG ,)( 

GE T CO NTR ~LLEP. TIDr.. 
SET riJ CTBL. 

I ~ Il" IALIZE P~T C O ~TROL CHAR. F'LAG 

V2 
V2 

O( c-o -l.._a~.....i' 
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0~ 0 (:53(: 
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::' 4 o o !'.:' :.n 
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(1 4 
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n · ~ oo:.:.6;~ 
0 4 
0 ~· 
~ 4 

C0 5 G8 
0056 ·1 
OC !'i(:,~ 

04 00 5 6 (. 
•. • "(' t"' ' -· .... , ._. .... 1)/ 

(' 'i· 0 ~.J ::; (. ~.: 
<· , . (.1 0 · ~ ,. ... • ., t .. . n . 
!:; ~- 0 0 5 ':· (I 
~ ~ "O"' ,~· u ··: u v 

D 1 
,, ,. . ., 0 r• .., .., '-' 'J .,J , , _ 

V2 
V2 

V 2 
'./ 2 

f • ~ · . ., ... G0 57~ 
c· ~· oo 5?4 
~! I.!· 00~ ?5 
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C<:· 005 ? 7 
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000 013 
0000 14 
:J QOO 15 
0000 16 
0000 17 
0000 20 
J000 2 1 
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'J 0 0 0·2 3 
~: 00 024 
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00 0026 
0000 2 7 
~ .. : 0 0030 
1
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OO!J032 
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000034 
C :JL03 5 
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""" '"" vw~ 
,J Q003 7 
00 0040 
~ o o041 

0800 43 
C000 44 
000 045 
OO C046 
')0:)0 47 
!:J 00 :5C 

( f ( I (\ c 0:: 1 
J "" .... ._, 

00 0 052 
00 00 52 
non nr.;:.-j 
~ ,. .... _. ..., 
O~ OC~j 

0')0 0 5E. 

Q00 0~ 7 

'· i)O""O ... 1 oJ b 

. :1006 1 
0000 62 

li 00063 
OO OO E. 4 
000 0 65 
:. 000 66 
Q000 67 
(1 00070 
.)·)0(171 

(10 0072 
t) 00073 
0 01)07 4 
' · ., D 0 -.- "' •J<J 1•-.· 

00 007 ~; 
000077 

. 00 l (i0 
00010! 
)0 0 10 ';: 
000 10 3 
:· i.l0 l 04 
000105 
000 10 6 
000107 
000 110 
C0 01 11 
0 00 1 12 
000113 
0 0 ~ 1 
G 0 0 1 
() 0 0 1 

' . ... . "' 
.l ·- ' 

1 ::. 

000 117 
000 12 0 
00012 1 
000 1 2::' 
00 01 23 

0 15000 
00100 4 
0000 21 
1 1 0440 
0 55 008 
016003 
13042 2 
001010 
00 , .,_ • ., : 

.A. ......... v 

005 001 
0~6003 
005301 
0 55 010 
00100 0 
00 10 37 
025 003 
f!1500 rJ 
025Q04 
!'lni(!Q ·~ 
v '"' .a. · r 
000 15 6 
0 1 6001 
0043~4 
l ..:n~ .: .J IJ l..fo !_! / 
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00 1 010 
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001010 
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:: 1 0 4 b ·~ 
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1./ 01 0 0 2 
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0 55 0 1 !;: 
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007400 
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1 00?4 7 
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00500i. 
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0010 1 6 
J0011? 
0 1 502 5 
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006505 
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A 
A 
T-·.' 

A 
A 
R 
A 
~i 
R 
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R 
r: 
R 
A 
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A 

l '• 
' 

R 
~~ 
A 
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A 
A 

c·· 
' 
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" ' " • ,• . 
,, 
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t'i 
~~ 

:5S O 
C" f'"o ol 
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583 

5 8 4 
525 
586 
"') 0 ~ ' v ' 
"80 .... v 

589 
~ 90 
59 1 
592 
""93 .... . 

39 4 
535 
::596 
397 

::598 
599 
6()0 
6 (I 1 
60~ 

6 0 6 
60 7 
608 

<'" ~ 
0 u =~ 

6 1 0 

6 1 1 
61 2 

613 
,: • 4 •• • 

615 

/; 1 6 
617 
G 1 8 
6 1 ";1 
6 2 n 
621 
~ ..... '::* 
Q ('. t. . ... ,, ~ ... 
f..) c ,;.,. 

624 
6 2 5 
... ':) ... 
::.~b 

627 
628 

629 
6 31) 

.t_' •• • , • 

r) ·:i c. 
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..: •";; ... v .... ..,. 

, 1 . - ' . <J • 

- 4 .. , \:. • l:. 

6 4 3 
6 44 
"4"' b '·' 
~ .. , .. 
1:) "t '-'"' -. .., t> ~, ,. 

- 4 ·~ c .... 
0 4 ':3 

. ... , .... ' ,. ._, ' . 

Et~DC02 

T'f0 2 

T Y04 

TV0 4A 

T ",., 5 
•v~ 

T 'l' C 6 

TYOl 

TV 0 8 

S TA , .... ,.,_, T .... ~ f' 
LDA 
J AN 

ORA 
~ T .~ 
LDA 
ER A 
I".... ~ L 

TZA 
" T ""· ..:.. ·~ 
l) [ \: R 
: T1~ 
JNP 

LDB 
LD A 
i..DB 
JA ri 

l..DA 
. ~:r.o~ ... ,., . 
(.1 t·i I'~ 

~ !J!:• 
._. - ·-· 

... , . ) ..... ,, .. . , 
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.... . . . . 
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S:.J.B 
.J~~ 
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·.) ._, ,,: 
r r f 
TJME 

. :, p 
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~·• I ~ 

tD '! I 
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~ -. l 
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S TA 
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\I$T YA 

C: TJ OFL•X 

C TA C T . ~ 
T'l02 

r-~· ;s ••• -..# 4 

CT AC: Td( 
l' BEVtH,B 
TWO 
TYU2 1~ 

T BEV IH•B 
0 1 
CTSTIH • X 
TYU NOO 

CT DS T,X 
r.• <.; D V D tl • :B 
CTr?. QBK. X 
TY20 

1\'J P ~a s B 
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B ~? 
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~R~ 5 
~ '- ' '! "" v -= :--. J...-,. , 1'\ 
., . .. .. ' F ' . . 
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"';"•,,• · :T~,"! 

4 " 

.,., ... . M 
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I N I 'i ! A L I 2 E J C P / D P C 0 M I N P U T F L A G 

CHE CK I F CG NTR OLL E ~ ACTI VE. 
YE S . 

HO. CHECK FJR UNSOLIC ITED KEY -IN. 
NCW ~ ~ T ACTIVE . 
C H C~K TYP E OF I NTERR C P T 

UN :::, !JLICI TED OUTPUT 

CL C AR EVEtH !-lORD 

SET CTSTAT NEG ATIV E FOR ND REQU EST 
Go·ro UNS OLICITE D REQUES T PRO CESSOR. 

GET DST ADDR 
CHECK I f DE V I ~ E DO WN 
GET RQ BLK fiD DR . 
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UN PACK MOD[ P~RAM(lER 
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•' -· •.· . ~ 
n " ' J T 

I ,~ .!;1, 
.. v ' 

GO ~ SO ... n ... . ., • ._, • ,..J ,;J I 

.-, u· c: .-. ·=v ..... Co&.. 
r· .-1 c- o ":t •J ~ ._ ..... •J 
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PRO GRAM PAGE 1 i LI ST ING PAGE ( 

DRIVER TIDB ;:";!l tJ R ESS 

CTBL ADDRESS: 

Ou "'F·"T i ... , . CR AN:C HIGH EST PRIORITY 

R E 0 U "- :S: T • 

CDNTROL ER liDB ADDRE SS 
DR I~ ER ENTR Y ADDRE SS 

GO TO II I S P ,., T ,-. w C"" R ' ~ I ._, ,, .._ 

IN PUT 1 , OUTPUT =2 

NOT RE AD . ,- r• ·r !J 
O.J '- I • 

11 NS " ' T v ·~ ·- • 

1-. H" . . r· .. 

I •. ~u ~ 
i 1 r r 

INITIA L 

f ... l..! ...... t"'"\ 
- · • • Hi\ 

!'" I.J A C> 
•- • 11 I• 

NOT '! "''f .. , ,.. H ,. ·~ 
V I ( .I "":"., • 

c 1..! o:· r· v _, ,, ._,.. 1 .... TC' 
.lo 

.~ 0' 0 t" c," 1• n 11 -~ ..... i... l,_; · .~w· 

~n rr· v, ... , r ,..) r t • . _, 1 • • ~ L 
~ .. t t l'• ~ ............ T r- R 
.._ .-; , .. , 1 · I •.. 1 C 

• • .; c- ~ 
I ~ ,) 

E£:_1_ 
E
. f1 • 

• • 

.- •.J ·r ·-: ~· C.. • I L.. • '• 

,-.......,~·0 .... ... of ." . 

FOR 

~·· r"T'l"" ~· ;..., '"' ._ .. 

1-. 0 ·~ r.· : r. T E f• ... . . ._ ... _ ~ 

-0.-::. .-

T .... I . •• E ....... '-' r 

rDR 

. ... E T .~ ... . OUTPUf t ;-.J • r 
~. I I I "" ,~. '" u r.:. ·r ·- .. .. . 

rHJ:'"''·' ·- .. _ '- r-., 
·• E "' . .. ... 

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

~~ 0. 

r. ""~· r r,• GE _. H 1'. ·' ._ , 

n I':\ r·· :- t.• 
~ I _ . ' - t 

0:::0 .- 1" . ., t' ...... '- ·- · ,, 1 

II"I P :..1T 

CITED 

HA SP . 

OFF' 

PROC ESSOR 

CHC:CK F~ !? ""':.."j''~l .. - L J .-.. i ._ r ... ·:> '- H ~ ,..., :J R BA CI<:~RR OW 

I , I " • ,..... 
, I o ' I '' ... -. ' IF ~-101 

~A .-. ,., ··· "'R"" /'.1 • •• : .. ; 10. . ·- · .... 

o:tr· r: ,.~, .. -r-·....~ 
J:.: ,-f - f', • L- ,'"'i ,) If 

·o • . .. I( ... . " - H - ·- -
,Ij H 1••• • •• !_ r-1 ~ t ' .'!. :.. t .., ·- p ( l "<• l v ...- - \;( n . ,.., 
O 'I~P .J T c r:· ' ' t· 

i,.. • ~. ( '·· · . ' 0 .. ! .. 0 • • 
.- .- T '· . . ... 

OR 

V2 
V2 
V2 
1. J .-. 
YC. 

04 
G4 
(!4 
(: .. ~ 

II • 1 (' .. ~. 

..... 2 

'·' ·=· . ~ 
I I ·-o 
V L .. 

1 I .-, '.' c. 

V2 
V2 
\/2 
0. I .-, 
~ .:. 

t • .• 
... • " o' 

. ·. ... 
1_. "f' 

04 

U4 

( A 
• , - r 

04 

·~ 4 

·"' .t .. , 

D4 
; • . I 
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:.. ~,. 

I I ·,~ 

t! .·1 
•.• " T 

•.. t . .. 

II . 1 :: ·;. 
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Ii . 1 

D • t 
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' . ! 
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E.2 VORTEX L·ISTING 

OOO=:i7!5 R 
000 57!5 02:5015 A 
C0 0!576 100444 A 
'l00 !57 7 100747 A 
000600 0020QO A 
000601 001411 R 
000 602 06~01!5 A 
000 £.03 02!5012 A 

000604 016000 A 

944 TYilO 
94:5 
946 
947 
94S 

949 TYI13 
9!50 
951 
952 
953 
954 

EQU 
LDB 
Ex c 
EXC 
Jt1PM 

STB 
LDB 
IFF 

000605 
000606 
000 607 
000610 
000611 
000612 
000613 
000614 
0006 1!5 
00061 6 
000617 
000620 
0 00621 
0 006 2 2 
000623 
000 624 
00062!5 
000 626 
0 00627 

955 
004241 A 956 
14501 3 · A· 957 
001010 ' A 9!58 • 

0 11E 
LDA 
IFF 
OfolE 
LRLA 
SUB 
JAZ 

001026 R 
01~013 A 9!59 
006140 A 960 
0 0 0 1 2 0 'A 
001016 . A 961 
0 0 0 1 0 6 ·R 

LDA 
SUBI 

JAHZ 

0060 1 0 A 9 62 TYI14 LDAI 

000630 
000631 
000632 
... ,..·o 6 .......... · u u • ~ ~ 

'00063 4 
000 63:i 

'000636 

000050 A 
05~ 0 1 3 A 
014520 A 
100444 A 
100747 A 
002000 A 
00 1:53 0 R 
001 00 1 A 
000637 R 
000630 R 
030300 A 
00!5001 A 
0!5:5003 A 
015011 A 
055007 A 
001000 A 
000000 E 

000 .637 006=:i0~ A 
::1 00640 000 406 A 
0006 41 001100 A 
0006 4 2 000001 A 
000643 000000 A 
000644 0 30300 A 
0006 4!5 0 350 1 0 A 
000 646 001000 A 
00 0647 000621 R 

0006~0 
0006~1 
0006:52 
000 65 3 
00 06~4 
1) 00655 
000656 
000657 
000660 
000661 
000 66 2 
000 66 3 
000 664 
000665 

000 666 
.~ 00667 

000670 
000671 
0':'0672 
000673 
000674 
00067~ 
000676 
000677 
000700 

' 000701 
000702 
000 70 3 

. . 

0006~0 R 
00:5001 A 
0 56003 A 
0 150 ~. 0 A 
00 101 0 A 
000770 R 
007400 A 
045013 A 
001001 A 
000674 R 
015015 A 
005012 A 
001002 A 
000762 R 
0 0 .,. .-. "' -· " ._1 c. c. c. r-1 

016000 A 
1504 63 A 
00!5122 ~l 

· OG50 l::i A 
0010 00 A 
100100 R 
0144 6 1 A 
001010 A 
000701 R 
001000 A 
000630 R 
Oon ••n • 

·' t' '-' .L 

01~025 
00 1016 
0007 1 0 

R 
A 
A 
R 

• 

963 
964 
965 
966 
967 

968 

STA 
LDA 
EXC 
E ...... - 1\ t,., 

J 11 p t1 

JOF 

96'3 TYIEXT HIU 
970 LD>< 
971 TZA 
972 ST A 
973 LDA 
974 STA 
97::; JMP 

. 
976 TTI12 

977 
9 78 
979 

980 • 
981 II! 

982 TYI20 
983 
984 
985 
936 

987 
988 
989 

990 
991 
992 

994 
995 
996 
997 
998 
999 

DELA Y 

L D ~"< 
l. D ~< 
JMP 

F: Q Ll 
TZA 
STA 
L!JA 
JA7. 

ROF 
II'IR 
JOF 

LDA 
Tr~B 
JAP 
.-. .-. ~ 
..... ,. I) 

IF T 
GCIT D 
LDA 
JAN Z 
nMf. 
LD Cl 
iJ !1 E 
JMP 

1 000 
1001 
1 00 2 
1003 
1004 
l OCI:i 
10 0S 
10 0 7 
10 0 8 
10 0 9 

TVI 1:5 LD 1~ 
ENDC04 corn 

IF T 
LDA 
11 ~Hl 

• T B .... 
... ' rt, 

1010 TYil~A LDP. 
1011 .JAZ 

1 0 12 

10l.3 n'q6. 
1 0 1 4 
10 1 s 

JMP 

,..... 4"'!o I I 

c.. ·.·• lj 
LD::l 
JP. :'I Z 

YtTVA 

"' r. TBUF'F'tX 
i.ll:SPII'I 
:CISCLK 
T'l'ST OR 

CTBUF'F'tX 
CTFC BtX 
VORTEX -2 
:·~ F'DVAD , V$ST3 
rJRECL tB 
VORTEX-2 · 
M F· D V A D , V $ S T 0 
1 
CTWD StX 
TYI32 

CHII:iS t X 
80 

TY07 

40 

CHJDS , X 
TYLF 
DI.:>P IM 
., • ""'CLK J.J J. .. "J. -

·:-'I' lJ U T 

TYI12 

'BEVtn . x 
TBE ti TY,X 
TBR SP t X 
'./ $FNR 

•. , .... r.·rL . ·?* J 

'' 'I:·"'~ T"' X ; .u F.~. ~ ' 

TYI14 +3 

TBEVtlTtB 
CTSTA T1X 
T'o't 2 4 

CTWDS,X 
TYil5A 

CTBIJF'F' t X 

TYI22 

"nt.'TE>'-'=> fttl L..i ' ' I \ ~ 

F.· >·JTC0 4 •• I • 1 ,t 

Ci i='LG,X 
I Y I 1 5 

MF· D'; AD•V$ST3 

~1PDVAD• V$STO 
T'r'I15+1 
11 , B 

v or-;.:- EX-2 
(I , F 
":."~L.I t t 
o , I I • 'Ill 

f TPUF'flt~ 
-l· ''i' 0 6 

"'YPLS f 
TY1.'. 6 

TYlEXT 

CTMO DE•X 
TY I~6 B 

PROGRAM PAGE 12 

STORE 1 CHAR IN EUrFER 

SAVE NEXT BUFF ER ADDR . 
GET DCB ADDR 

SWITCH TO USER ' S MAP 
ND. OF WOR DS 

RE ST ORE NAP 0 
NO. OF CHARACTERS 
NO . I NP UT 
S T::JP. 

CHECK FOR 80 CHARACTERS 

NO , NDT LAST CHAR. 

YE ~ • BUFFER FULL 

SET TO 40 ~JUR:D!;: 

LISTiNG PAGE < 

OUTPUT LINE FEED CHARACTER. 

CHAR ri OT Ql.;fPUT 

I/0 COMPLETE PRO CES:IN G 

CLE:AR EVEtlT WORD 

RESET TO START ADOR . 

DE LAY 5 MILLSEC 

RE$ET CTBL 

PRO CESS NEXT OUTPUT CHARACTER 
READ RE QUEST 

~JR I 1 E, FUNC 
INCREMENT CH~R ACTER COUNT 
LA S T CHAR . 

CHA~:ACTEF; ii 

N ·!- : 

PR I~T CONTR OL CHARACTER IN DIC ATOR 
SKI? IF CO~ !ROL CHA~ACT ER F L~G S ET 
SW I TCH TO ~ ~[ R ' S M~P 

GET WORn ~R~~ LISER'S BUfF ER 
R E S T U R E 1-H~ P 0 

IN CREMENT t'JI ' FER ADD~ • 

OUTPUT CHAR.N+1 

PL IJ"' t"L"'G ~ ":'f • ~ ' M . • .._ ... • IF CR/LF NOT WA~T ED 

GET DI .'T 

M 0 DE> 4 :~ 
1 F NOT , JUMP ARDLI:iD 

528 ) 

\/2 
V2 

V2 
V2 

D. 1 

V2 
V2 

V2 
V'2 
vc. 

' .... ~f.:. 
u .-. v.:. ' .. -. YO:. 

V2 
V2 

V2 

D . l 
D • J 

!I , 1 

04 00~34 
04 00935 
0 4 009:::6 
(1 4 00 9 3 ? 
0 ·4 0093 f: 

04 00939 
()4 009 4 0 
04 00 941 
04 00942 
04 0094:?! 
04 00'344 
04 009 4 5 
(! ·~ 00'346 
04 00'347 
04 00948 

04 009 4 -::J 
04 0 09 50 

04 00951 

04 0095 ;? 

04 
04 
04 
(l 4 
0 4 

04 

04 
04 
0 4 
04 
0 4 
0 4 
1)4 

04 

()4 
04 

04 
04 
•"' .-t ,.1 "V' 

() 4 
:)4 

(• ,\. 
or, 
0 ·t 

( . . ·' ... 

f ' A J • • 

r, 4 ,. 

r. ,A - . 
( ; fy 

o.;. 
~~ t. 
1:1 4 
:j 4 
(14 
0 1~. 
Ot. 
0 <: - .. . .,. 
u n ,, . 
o I '• 

' 

... . 
.. : ' y 

00953 
0095<!. 
0095 ::: 
00956 
00 9 ::1? 

0(:958 

00'36 C 
OOS! Gl 
ro !"'I! .-. .,. .. ' 
IJV='t• C.. 

00965 

009E.G 

, . ,.. .. ~ 
:J U::Jb / 
- ..... 8 lll!'·:J-b '· 
009E.9 

:) il ,.., ':> .·J 
..;7- rl 

" (1 .-• . , • 
V.::'t' L 
f• r. o:;, "? ·j 
• ' V .,.· I t,,. 

0097.:~ 

U. u·· ·~ ?~ -. ~ 
'J ,·, ·:a 7 b.-
• .... .J' .. 

1
-, ; , .::, .., '? ... ._, ... r • - - .. . ... .. :.: ;_: -~ ,. .. :::: 

1-, ( : ·=· .:;. (• -· .... ;.' ...., ·' 
,., ,., ,-. r; • 
1..-\.1 7? '. 

1-, (· oU 8 ·:-
J \..- -· ._ 

n ,-, .-, ,•-, .-, 
,_, i,l :-," (") -:· 

r, !"! ..-:'• C• ~' 
'•' .... ~ ·-· ., 
f• f l ~ ·=· . . 
'..! ·-· - ._, ._1 ,., ,, ~. 8 "' 
~ ·.'':7' · 0 

.·, .-• .-:;, •";io 7 
'"-"-'-"'-J 

(: ~~ •;J 8 ;; 
r. ••• ·~ 0 ,.., 
1_1 :,..: -· ..... ';' 

OD990 
!; ft ·:;. o::'J 1 .., .. - /. 

00992 
0(, ,-. 9 .. 

• ;4 ._ 
·;· ,., ,- , n -t 
;;,.; :J ;:1'T 

nr1 qq;:: 
'J ... .J -' ., 

n 1 n n n ·- ..... ~ ... 
•· · u-·o· ._, l J. 

(1100 2 

D 1 
... _ , ... .. ,.,,., .. , 

t :..o I , _: I, l) IJ o,') 

E - v: ~ ~ ~ ~ .... ~ ~ 
1 C: Ho - ~ 't ; ~ 6o <~ ~ 

E • c "" ·.: ~ * !'>' ~. "" .II 

• 



• ' I .. 
... : . .. . 
't•~... . . . 
.;, .. .. ·. . . . . . ... . :. ... . 

4 . , . ,. • . ~, , . 
~ .. ,. . . . . . . . . . ' '· / .. 

' ' o , I .. , ·~ ;. ' . . . .. .. .. . . . . . 

. . . 
. . 
·; ·:-. . . .. . . 
... 

• ... 

. - ---·-· 

' . 
~ . .· ' . . 

• • • • 'I • • 

• 

.•. .. . 

• . . 
' . v 

.· . . 
. . 

. . . ) . ... .. .' .. . . . 
~ .. . -. . . . ' . .. . . . . ~ '\,. 

.·~·-.. ·~ , .·. 
•• ... ., . . . . ' .. ~ . . 

•. " . . . · . 

. . 

£.2 VDRl'EX LISTI HG 

()0070 4 00602 0 
U30 70S 00063::1 
0 0 0 7.0 ~ 0 0 1 0 0 (; 
0 0'07'07 000753 

A 
R 
A 
R 
P. 

0 007 1 0 
n;"'.., '? 11 

• v v' ~ 

;.:00 712 
0007 1::~ 

:· 007 1 4 
CC 07 ! 5 
cn o; p:. 
1 00717 ... .,...,.,. ., 0 
..,..,._, I ~ 

t! 00721 
l'l r> --=>":) 

• 'J .... I' ......... 
0 8 0723 
'' 00 7 -=-·· .., .. ,_ . 
0 1"1(1 '.='2"' 1J • ._. 

000 726 
000 727 
"O " .,...,.n ;,., ._,' -....J '-

00 073 1 
"00"> ":'? 1.: • I ""'-

~00 733 
-,- ,.,~ • .A \' ._, •J ( -=· ...,. 
' 1 c· .... 7 ..., ~ 
4 "' - ---· 

'1 00 "' '" v ; •·;· •; 

" .., 0 .,. .t • 
~. - .... • ,. "T • 

0 007 42 
':' 00 743 
01)07 44 
• 1. f'\ -,. . .. ~ 
vUV, '+ ·-' 

"; 00746 

C·o ....... A..,. 
.,1 ,. '+ ,.· 

001)7 l il 

0150 15 
001 0 02 
0007 14 
00521 1 
134025 
0010l:J 
0007 5 1 
015015 
0 ·0 1 0 02 
~00 7:::3 
00 5 211 
00::0. 1.4 1'• 
00 1 34 ::' 
00100.:!· 
000 7 4! 
140422 
00 1 002 
nrl0..,4' 
"'-' " t' ... 

0150 1 ~ 
140453 
()(11 1)1':1 

000? 4 1 
0 2 5 c 0 ,; 
00 l OOfl 
C0~2 41 

A 
A 
R 

A 
R 

;r.._ 

A 
C> .. 

··~ .~ 

• • 

Cc "(' 1 - ,-. t. : .. t. ••. • 
00134 .:.~. ;~; 

0 55 0 15 ;~ 
0 1 0 460 (.'j 

..... C' r.t 0 1 '"' '"' u ..J ..J .,:,. 

0 1 43 75 

00 1 000 

h .. ' 

·t n n ·-; r; n ~0''1!1~". o 
• '1.. ... " _,. '-' - '"' - . ... 

.., -··' e l ' . . . . ._. 
.:"'oi"'. ~C:--

.... o.JV I ...J..:.. 
n '1'". 7C::"':' ..... . .... , -· ...., 

' Q"l ~ec-

.. t..• ... ""' ·- · 
""': (1 n 7 c:: c ... . · ... .. ~-· v 

00:5 02 0 
~ 0 """ ~ 1 ..... ...; •J ~l.V 

no74 r.1 ... .. "" ,. 
1 004tl4 
1 0 1)747 
')02000 

.. 

,_, . . ..... ""'!" c .., !"\ 1"'1 • ';.\ ~ ...... t" ) 
J '-' .._, •• • ._1,' :J '"'' 1 .. •c.• •. 

OCC7 6 0 
.; oo 76 ~ 

0 0 6 7 !.1 t· 
OO:JOCG 

1 0 1 6 

1 0 1 7 

1 0 1 s 
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SWITCH TO USER'S ~AP 
RESET OUTPUT TO START or MESSAGE. 

IUSTORE MAP 0 

GET LIN£ F'EED 
OUTPUl CHARACTER. 
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F'UNC 

CR PROCESSED. 
SET BLANKS F'OR ODD CH~R. 

l'tUST BE JCP 

MUST BE JCP 
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fDREGND LlB KEY ~ND LU ~0. 
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CK OPCCM IN -?R OGRS S LOCK OUT 
'I'E S . IGNORE I NPUT. 

OP COM TIDB 
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J=l•TASK S TI L.L NOT EXITED 

MD. I·I DW SET LOCKOUT FLAG. 
CHM~ IN A REG 
SET OP COM BUF'F ER 

fLAG 

CHECK IF' J CP DPERATI~G. CHAR lH B REG. 
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0 4 01229 
0 4 0 1230 
04 01231 
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0 4 0 12 54 

0 4 0 1 25'5 
0 4 
0 4 
0 4 

0 1 ...... .. 
.:. .. I 0 

0125 7 
0125 :3 

0 4 0 1 25~ 
;j 4 0 1260 
0 4 0126 1 

ve 0 4 0 1262 
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E.2 VORTEX LISTING 

00064~ A 
000045 A 
000 145 A 
000245 A 
000345 A 

D000 0 3 A 
000004 A 
oo ooo:; A 
00000~ A 
OOOOO G A 
000010 A 
000011 A 
0 0 0 0 1 2 ll 
00 0 013 (.< 

000015 A 
0000 1 €- . A 
000017 A 
OOOOcO ::'l 
000021 A 
000022 A 
000023 A 
0000~4 A 
00002~ A 
000026 A 
000027 A 
000030 A 
000031 A 
000032 A 
000033 t:'i 
000034 A 
C0003 ~ A 
"'"'00 ... ,. "' 1.1U ..j0 ;"1 

000037 A 
000040 A 
00004! A 
000042 ~ 
000043 A 
000044 A 
000045 A 
00004€. A 
000047 A 
000050 A 
0000~1 A 
000 0 ::5 2 A 
000242 A 
000243 A 
0 0(1244 f.1 

. 
00024:5 A 
Ou024 t · A 
000 2 4 7 A 

000 0 01 A 
000003 A 
OOOCI10 A 

000000 A 
000001. ::4 
00000 2 A 
00 00 0 3 A 

000 002 A 
000002 ;'l 

000000 A 
OtiO OOl A 
000002 A 
000003 A 
000004 A 
00000: A 
000006 A 
000007 A 
000010 ~ 
000011 11 

395 EN~I'IP 
396 MPI'I RO 
397 t1PMR 1 
398 MPM R2 
399 111',M R3 
400 
401 • 
402 ll! 
403 • 
4 06 CT DST 
407 CTRC BK 
408 CTR TRY 
409 CTRCN T 
410 CTDV AD 
411 -: · srA T 
412 CTBICB 
413 CTF" CB 
4 14 CHJ DS 
41~ • 
415 CTS TSZ 
4 • 7 

~ t 

418 
4 i. 9 
420 
421 
4 ~ ., ...... 
423 
424 
425 
426 
4
~ ... 
C.t' 

•l 2 s 
429 
4311 
431 
4 ........ .::o c. 
433 
434 
435 
4 .... ,. 

.:.o 
437 
4
~ .... 
~0 

43 9 
44 0 
44 1 
442 
4 •l3 
444 
44 ~ 
446 

CTTKSZ 
C Tf' ST 0 
CTF' STl 
CTPST2 
CTP ST3 
CT BT T 
:: TOP 
CTMOD E 
CTDECF 
CT EOFT 
C'!' EOD 
CTDAD R 
CTDT RK 
CTD$EC 
CT.t; FAD 
CTO::'~D 
Ci'WLFT 
CTEI1Pl 
CTEMP2 
C T R Tt~ l 
CTR TN2 
CTR TN3 
CT RTN4 
L.;TPEXT 
CTBDTK 
CTRTN 
CTIS T 
C .... C IJNV 
r:i'LI CBF 
CTH EAD 

44 7 CTUNIT 
448 CTSU JJ 
4 4 9 )I! 

4~ 0 ~ 

4:51 '« 
452 CTCYU'I 
453 CTWD RD 
4!.i 4 ·:.TC C'"r''L 
455 
456 CTF'CBO 
4:57 
·1~9 !f. 

460 • 
4€.2 TB .<; T 
463 TBEVN T 
4 .-:, 4 ,. ' · '., , .. T S ... ji),"';, ..). . 

4€.7 * 
468 :IE 

4 ...... ; u 

4 71 
472 
4 7.., 

t ~ 

.... 4 
~I' 

PSB OD 
P ~ K E:'l' 
r.:.:BDTK 
f" ~E OD 

477 ,.. 

480 
4 81 
4 '='"' v ... 

~ 

DSPS TI 
r:;; u r; Tli 

483 !f. 

4 2. •1 ~ 
485 ~ 

486 • 
4 8 7 r· C fl. E C L 
488 F'Cl:U F F 
';8 '3 FCACM 
490 FC CADR 
491 FCC EOF' 
492 F"Cl F'E 
4~3 F'CC F'E 
4 ?4 F'CN AM1 
49:5 F"CNAM2 
4 96 FCN AI'i3 
~0 0 ,.. 

e:au 
EOU 
EQU 
£QU 
EQU 

• 

YZDD 

0600 +MP 
OOCQ+M P 
OlOO +MP 
0200 +MP 
0:'300+M P 

• 

PROGRAM P AG E 

EN ABLE 
SELECT 
SELECT 
S ELECT 
SELECT 

I'IE:MOR Y PROTEC T 
MASK REGISTC!\1 0 
MASK RE GI STER 1 
MASK REGISTE R 2 
MASK REGISTER 3 

EJE C 
CDiH RDLL ER TABL E PDSITIOt'IS 

EQU 3 
E :i U 4 
EQU :S 
e::w s 
EQU 6 
EQU 3 
EQ !J 9 
E::;tU 10 
E:QU 1 1 

DST ADR 
RPB ADR 
RETRY COt~STA i'lT 
RETRV COUNT 
DE VICE ADR 
DRIVER STATU~.: 
BIC ADR 
F'Ct ADR 
~DRDS XM I TTED 

ROT ATING r1C:M OR'( PDRTID ri 
EQU 13 
EQU 14 
EQU 15 
E~U 

E QU 
EQU 
t.:f.IU 
EQ:J 
f.ClU 
EQU 
F: OU 
E QL: 
E:QU 
ic:QU 
E:QU 
C""l'j '· "' t 
EPU 
f""' , .. I l 
~ -..~ \,J 

EQU 
E9U 
EQU 
EQU 
f.QU 
EQU 
'!"QU ·- " :au 

1 c ..... 
17 
1.3 
CT P ST3 +1 
CTPST3 +2 
CTP:>T3+3 
CTP:ST3+4 
CTPST3 +5 
CTP ST3+6 
CTP!>T3 +7 
CTPST3 + S 
CTPS T3+9 
,.. ., r.:- - T "=' ~ 1 f) ._. I r .:,. ..J T 

CTP ST3+1: 
,... ~ · p· ... T .... + 1 2 t_. I ._). ..:> 

CTPS T3+13 
CTP ::.~ T3+14 
CTP S T3+1:5 
c-r PST3+ 1 6 
C iP~T3+17 
CTPS:T3+18 
:.:.:1 PS T3+19 
CT P S T3+20 

~ORDS: I SECTOR 
SE CTIJ RS / -:-:<:~l 8 K 
PST BAS E A~R FO R 
PST BAS E AuR FOR 
PST BASE ADR FOR 
PST BA S E ADR FOR 
BAD TK TBL 
OP TO DO 
MODE 
' OlD OF" F'Ilt' 
TR~SK OF EO F 
EN IJ r! c- DE \' 1 ::: E 
Rr~D AJ') R 
TR K o;. D AD!<: 
:SE C OF DPDR 
DAT8 BUFF r· st'l 
OP LUIGTH : C DO 

UNIT 
U if IT 
U:--:I T 
UNIT 

WORD ~ LE F'r TO ~0 
DRIVER TEMP ~·1· 0RA GE 
DRIV ER TEMP S TORA ~E 
SU2ROUTINE ~T N AD R 
SURRCUT INE R'; N ADR 
SU~RCUT INE RTN ADR 
SUBRDUTUNE RTN AD R 
CURRCNT PST 7RACK Nn. 

SA~E RETURN At DR . 
DI ~ C INPUT STATUS 

LI STIN G PAGE < 

D ( D ~ U MID I S T .) 
1 ( DI SC ONLV ) 
2 (DIS:l.: ON L'n 
3 (DISC ONU') 

542) 

RC2 00395 
R02 00396 
R02 00397 
R02 00·398 
R02 00399 
R02 0040t) 
R02 00401 
R0.2 . 0 0 4 o 2 
R02 00 4 03 
R02 00 4 06 
R02 00407 

·R02 00408 
R0 2 00409 
R o 2 o·o 4 1 o· 
R02 00411 
R02 00412 
R02 00 41 3 
R02 00 .414 
R02 00 415 
R02 ' 00416 
R02 00417 
R02 00 41 8 · 
R02 00419 
P.02 004 2 0 
P.02 0042 1 
R02 00 422 
R02 00423 
R0 2 00 424 
R02 00425 
R02 00426 
R02 00 427 
R02 00 428 
R02 0042'3 
RQ2 00430 
R02 00431 
R0 2 00 432 
R02 00433 
R02 00434 
R02 00435 
R02 00436 
R02 00 437 
R02 00438 
RP2 00439 
~ 0 2 00440 
R02 00441 

E OU 
l:QU 
~ rw 
( (,I ll 
~: -:-: u 
EOU 

l.i'P S T3+2l 
!:TPS. T~+2 2 
:;rP ~ T3+ 23 
C:T PS T3 +24 
t.:T PST3 +25+119 
CTHEA D+1 

N0.8~ PHYSJ C ~L RE CD RDS IN L8GICAL RECOR D 
START OF OPE N/ CLO ~E 5U FFER 

[ 2 0 0442 
R02 00443 
~02 00444 
R02 004'l·5 

·- ~ f1 '· .... .,.: • T . ' ,. AD 2 1_: ,-. "" + 

HEA!J l'iO. 
DJ SC UNIT NUMEER • BlTS 14 - 13 
OLIT!-'I..IT S E:T·-IJc- WI"JP-D 

~T ~S !(- 13 - UHIT NO. 
Bi TS 1 2 -0 8 - fiEAD MO. 
~ r -~- ::;: 0 ? - ·) fJ - R E C 1) R D H 0 • ' C \' C D I F' 

02 00446 
02 0 0447 
C2 00448 
02 00449 
(12 0045(1 
C2 00 451 
1)2 0045;?. r.ou 

~,.,,, 

- \."( \..1 

'==QU 
IIF 
EQU · " ' .... c c. <J r_ 

r; IH EAD-~3 
::TH EAD+ 4 
~~ TH UlD+~ 
-=..- uR; r x-2 
C1 :-;f AD+6 

CYCLINDER :~UM~ ER 
~ORD COU N 'r I~ TRACK 
I~ L' -:· ,., "' ~~ T c~ ·" " ,., ~ ,.., .. ,., f' M 11 ~ u J ' r \ r· _ t t ~ ., : Ll ~. • r;, . r ,..,. 

STAR T OF F CB S AVE AR EA 

~ONTRDLL ER TlDB POSITION S 

ECW 
F.: Q!J 
::ou 
PS T 

EQ!J 
E G: U 

E ~1 EC 

l 
r, 
.::> 
C• 
'-' 

POSI TIONS 

~J 

• 
;> 

D<;: T PD S lTI :':'I'! S 

EQU 2 
- ~ · 0 J t_ .. c v -:> ' . 

. . TA SK' ~ ;ATU ~ 
I NT!:.R RUPT EVE'!':T 
CT l' L ADR 

F r I_ E CON ~ROL P LOCK POSITinN ~ 

EQU 
F: ~:U 
F Q L; 
Ef.! :J 
E (W 
EO LI 
o· n 'J 
- · l."' '· 

UJU 
E '"l ,, .. 
EQU 
Rt:QUEST 

0 
l 
-::o ... 

4 .... 
~· 
6 .. 
' .... 
·:> 

RE1:r.JR D Lf.NGTH 
BU f F ~DR ,., c ;• F" 1;' """ M ·:· T ! ' 'J D M ....,._ ,,...,, ... ti\ . 

C u :~ R ~ D R 

CL'~R EOF' 
Itl tT r I LE t :c r:."NT 
E N ' ' F' 1 L .- E · ' .. ~· " ' T . r.. - ·"''"'·· 
F' l t f. n A :•t E 
" J ,, 

i'!LDCK F'CSITICN S 

1 ~1 P~RTJTill~i 

V2 
V2 

,., ···, vc. 
02 
02 
:)2 

..... ~ .-. 
"'·""' R02. 
P.02 
R 02 
R02 
R 0 ;:;· 
ic:02 
l\: 0 2 
f\:0 2 
F: Ct 2 
~· f.J r, ' c. 

00453 
00~·54 
00 455 
0045 6 
00457 
0045 '3 
0 0 4 60 
00462 
0 0 4' 6 :3 
00464 
00467 
00 46 :3 
00 470 
00471 
0 0472 

;>:(;;=: 0047 .3 
~(;2 00474 
ROE' 0041 7 
F~ ~12 00478 
~d\2 00481) 

·[( 02 00481 
· ROC: 00482 
R02 0048 ~3 
RO ·? 00484 
RO;?. 0(14S5 
R0 2 00486 
P.02 00487 
R02 ' 00 48 8 
R02 0 0489 
R02 0049(1 
RO?. 004'31 

' R02 004 92 
~CC! 00493 

.: R0~ ' 00 494 
. ~0;2 · 0 049:5 

R0'2 0 0 4 96 
F:ll2 00:500 

. . 
. ' • 
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E.e VORTEX LISTIN G 

OODOOO A 
00000 1 A 

000001 A 
000002 A 
000001 A 

0 .00000 ·030300 

000001 

000 002 
000003 
00000 4 ro ooono ... , "' ..., \,• .... 
000 0 06 
000007 
(; 000 10 
1) 00011 
0 000 1 2 
1) 00013 
( 000 14 
000 015 
0 00016 
000017 
0 0 00 2:0 
000021 
000 022 
000028 
Ov C024 
'} 0 0 0 2 5 
O!J0 026 
·~ 'J 0 0 2 7 
000('30 
000031 
00 ') 032 
0 0 0 033 
e ~Joo3~~
oooo35 
· u· ~ o ~' "' u .;tCo 

0 0003 7 
8 000 40 
(!:)0041 
uoc v42 
0 0004 3 
1)(1(1 04 4 
., ,-, ... .-. 4 " 

'•. -· .. '·' ..... 
f:(!0046 
'.'00 047 
0000 5 0 
0 00051 

110 0 052 
!) 0 0 05 3 
000054 
•1tJ0055 
0 (1 (: 1)5 6 
U. .... " u·· C' .., . v .... .... ~ 
Q OOH.O 
OOO(;f.1 
0 0006 2 
0 00(168 
:~ 0006~ 
oooor.:; 
0 00066 

000067 
0000 70 
000l1?l 
0 00072 
0000 7 3 
0 00074 
oooo?:; 
OOOU 7t:-

03 ~0 1 0 

0 25003 
0 16002 
006 15 0 
060000 
05:> 2 4 3 
00 4355 
00612 C 
0 15 0 1 7 
1004 44 
100 7 4 7 
054004 
(11 6 002 
00455 3 
00415 3 
0053 2 2 
0 15017 
100244 
10014 7 
055023 
005111 
16 0 464 
!.l l E'OO~ 
0 5 ~0 3 7 
055045 
" 1" ~ "":' .. ~ u u ... • 

0 5 5030 
"' "c o n~ v • ' ,J v '-

0 .,. ... 0 ·' " ...J • .J '"'t O 

0 ....... c."' , , ..., .... 

..:. ·J '· ' ,; • .;1 

01600 t1 
O"' C: n':> ':> 

...., oJ .,.~ '- -

01503 7 
006 50 (. 
00170 7 
00 1 (\02 
OCC 0 ~1 2 
n 4 5 (• ~. 7 .... ..... • w ( 
04~045 
001000 
0 .-, ,; ,-. 4 1 u .__, 'lo~ 

0000 52 
005101 
;) 55 (! 51 
0 ,.., C' ' 1 .. ,.., 

c:. ··"- .L c 
01600 2 
OOF;4 1 1 
00006 7 
r· osoo t 
026\)(:lj 
1 . ., c.• ... , • ,. 

I' _ , I, A. ;,) 

0 0 1 0 1 (1 
000(1(.€, 
.... ,..~., ..... ..... '-' v ...) J. c. .;, 
0&:50~1 
OOOC.67 
0 0 "'(1"1 .J ·- u 

0 ""• "'; 0 , ..,. .... -• 4 w 

0 .. ..- .. , 4 .:: 
..... ... .It::. 0 

0 2~ 0 04 
01600 1 
1~0 473 

0 ~ 6 0 0 0 
0 1 ... n n " 
• f_:,'•' '-' 'L 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
::1 
!~ 
A 
A 
A 
A 
A 
A 

A 
p 
A 

A 
A 
l':t 
A 
A 
A 
R 
A 
R 
A 
{4 ,_ 
n 

~ . . 
R 
' h 

A 
A 
A 
A 

" "' A 
h 

" (l 
p 
A 
A 
A 
n 
A 
A 

501 
:503 
50 4 
505 
50 6 
507 
50S 
509 
:510 
s 1 1 
.. 1 .... ..... .::. 
513 
514 
515 
!51 6 
517 
51 8 
•• <:~ ..... J. ., 

!52 0 
~ 2 1 
--~4 ..J C 

525 
~26 .. ~ -
.... .:. l 

535 

536 
5 ·~ 7 - ~-

53 9 
540 
541 
5 4 2 
54 3 
5 44 
5 4 5 
546 
547 
548 
549 
5~0 

55 1 
.. .,. •3 ... -· 
55 4 
S~i5 

!1::6 
55 7 
559 
5 E.O 
~E. 1 
562 
5 "? b ... , 
5 c. 4 
5 €.5 

5 -, f:, , ... ...... 
•.J 0 O:t 

569 

5 -, ( u 
571 
5 .., .... 
- ; c. 
C' -,. ~. 

..J ( .;, 

57 4 
5?5 

... ~o ... 1 •::0 

~Sl 

582 
~8 3 
584 

'II 

RPSTPR 
f.'? OPIJD 

or ,-. B ' .... . ..... 
RTID B 

EQ U 
E I~ u 
I F F 
ElJU 
I f"F 
E QU 
c- ,,_. c 
~ _. ~ 
~: Q u 
E QU 

VZDD 

0 
l. 
VO RTEX-2 
';> .... 
',I CinEX -2 
3 

• • 
2 

PRC GI1AM PAGE 

RE Q!_'ES T $TPT US 
MO DE / OP- C[l OE 

6 

FCB OR DCB ADDRESS 

RE QUES TER ' S TIDB ADDRESS 

LISTING P~GE < 54 3) 

V2 ' .. -. y c. 
V2 
~ 2 

,.., .-. "" 
I ' 1~1 1:. 

f • .... ,_, .-:. 
( • .,, 
._a t: 
( l .-, 
'· .;, 

0 
., 

.::. 
r:• .-. '7.• .. ·~ ... 

R02 

- ~-~ ~ .~. ·.• '-

~·-··~·«~················~···~-~~·~·······~····~-~~····~-~·······~··· ~ · F~2 • ~: ~ "a .~ 

EN .O C02 

VZDCl 

DCIA 

DC2A 

E " ·r ,., 
L ll >~ 
IHH1 E 
LD Y. 
I F T 
rJ :J r o 

, ,• . f:) 

~· ~ i~ 

co r·H 
L DB 
LD A 
t; t ;(:, T ,..,,,.., .. 

STA 
LSR A 
r·, nr, r .., ., .... , 

~·- •.1 . -. . . - ,. -
'_; i A 
1 t ' .. - · ,, .~ 

~.! . ~ R 
;_ ~ .. R B 
DBR 
~DA 
::- '.;' -., ' , 

N U :. 
. ... "' ._ ... ... 

~ ,.. ' ... ~ I . I 
-~ · ;· h ;;. . .., 
, n .... 
·- J. • • ......... 
·:. t H 

I :l ~\ . ~ . ' 
... T J' 
:. • ,.'i 

. ,.., .-·. . . . ,., 
I 1'1 • 
• · I • ., 

J ~ <) ... ' . 

' p C• 
~· ' 

T a..• r . 
J t 't 

I . ,. ;::-
~ •• t I I 

• • .... ' l -· '··~ · ' 
r ', R a. I t I· 

, . 7 . . · .. ) . -
t ,.... ... . 

·- l . . . 

!... n ,:·. 
r. -,-c-• 

• ~·. ! .... : . ·. 
r ·: · . .; 

!' ... t"'!: 
_J., ..... r". 

~ -1 r. .• ~ 
.. -... ... 
.:; i· • 

- 1. ~ .:, ;, 
I t'\ 't':" 
._ 1..' J:• 
I ,.... L"_' 
• • lj r--, 

. n :. ' • ~ . 
. L T 
! I"" I 

'"'.J ' " I.-.~ :, ' ~. I 

I I ;, ., ~ c 
;; ... J.:• J. + 

VSCTL 
\I~ DD 
TER :; rs,x 

· 'v' ORT E X-2 
HID C02 
.-ETV' ['-' B .,; . .... t ' 

>~F RF C.E,B 

2 TD $ T,X 
n ... · • ~1 T ~I .... 

·.,. !J .l I 11 , £io 

'"!€, 00 00 

;::;T :.J !H T, X 
• ? 
·~ tr i ::; I t t '? ,_. J. .... . ., I. , 

fJ I S PI M 
rJISC LK 
\ 1 Z D C 1 
DSP:iT id: 
1 1 
1 1 

C1 PS TO,X 
E. N!4P IM 
f.riA CL K 
;· r r-:ITd< 

"T '-i r . r;- [ . . ( , ... 
;·':;f. lJ D , B 
!. 1 :::: :1 P l , X 
. - ·~ .. X T X _. • • t.. • • \ 
· .. .. ~ n B ..' ..:. .. . ' :-r;.:.o n, x 
? S.t:D TK•B 
,... ..,. ,... "~"'~ ... I' X 
\..t l' ... J .. •• ... . 

··' T ... T T " - ~ _.;. ' !I , •.• 

t"'' T':: 
u ' ::. 
-T D ' T '< :..; . .... : , ,. 
C T E i·l P 1 ' ?: 
T• · -:- <:· T <:' n .u 4 • ~-'" oJ I .1:1 

nr: :· ·~ . .• - t 

• • 
... , " 1' I ' • ,- , J._l :, I \ ./ _ • ._. _ 1) '/ , .. \ 
: •. "r : ,-. r- t.i _ ·r OJ J:· , ,.., 

B 
[IC;t) 2 

,: I '..: •: , •• L. ,., 
.., I, C ..... J U , .. 1 .-. , ~ . ... . , 

;_.. ·~ ..... .._ . ;'\ 
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DRI VER INI T IALIZE PRO CE S SOR 

ADD R • 0 F C IJ P. REt! T T 1 II B 

CH~:... ADR 

GEr RFQU E. S TE R ' S 
i< F 0~ ;:- C B T 0 C T B L 

D~T 
GET 

~~ DR 

M" '"·· " ""Y H f ... '-

STORAG E 

"'~ ..,. ..,) t". I 1J F' U t'i I T tlU M B [ R 

AR EA 

ADD I IJ'r1/' ,_.-;,..., 1- . .... !:• .. -:· T ,Y, _,,~., 
I W CD !1M MI IJ 

TE~f STORE: PST EAS E ADDR . 

E = <:. .,. T ,- -~ . C. To l) ':• 
r-t,W . ~ • 

[; J:: G I !~ 0 ;·: 
':"• <' ,. 
I ' )o I Tr··"'V 

-:. tl -· f ... 

I ll ' 'j' ·- -· ; 

TRA CK S IN P (.; R T 1 T 1 0 t! 

• ,. r"" ("' .,.. 
I C,. ~ l 

NO .. 

A=l 

IF r n r-. :--. 
\ :t:J' ,I J.' 

-~ D .-. " i "i :.11'· 

r ,. _,L_ 
H .ri •-·-

T RACK 

AD DR . 
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RE C D ~D 

LOGICi'4L 

V2 
u~ . ·-
V2 
V2 
V2 

REC . 

V2 
V 2 
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E.2 YQRTEX LtST
1
lHG PROGRAM PAGE 7 LISTIHG PAGE < ~44) . 

o a· ~e·1l o ''o 25 A 
0 00101! 004E44 A 
000 10! 005002 A 
0 0 0 1 0 2 0 ,() 4 4 4 4 A 
000 103 006026 A 
000 104 000111 R 
0 0 0 1 0 ~ 0 0 1 0 2 0. A 
000106 0 00000 E 
000 1 07 006706 A 
000 11 0 000000 A 
000 111 000230 R 
0001 1 2 000222 R 
000 11 3 000000 A 
000114 001740 R 
000 11~ 00 1::";1 6 R 
000 116 000000 A 
000 117 001112 R 
3 00120 00 110:i . R 
C00 121 00 512 2 A 

' 

00 0122 006010 A 
0 00 123 000300 A 
000 1l::4 001000 A 
000 12~ 0001 27 R 
000 126 014246 A 
0 00127 02~004 A 
00 0130 116000 ~ 
f)00 131 0~6000 A 

0 001 32 001 000 A 
000133 000106 E 

. 
000134 006020 A 
00.013~ 00.0240 A 
000136 005001 A 
0 0 0 .1 3 7 0 0 1 0 0 0 A 
:) 0 0140 000 1~2 R 
000 141 0 1~ 00 ~ A 
000 142 005311 A 
000 143 05:SOO~ A 
0001 44 1~0463 A 
000 145 001016 A 
J 0 0 1 4 6 0 0 1 .1 5 2 .R 
:1 00147 006020 A 
000 1:50 P1e~40 A 
~l 00 1:51 00:5301 A 
000 1~! 0:5:5037 A 
IJ00 1:53 o ·05 0 21 A 
0001 :54 02:5004 A 
000 1:5!5 116000 A 
0001:56 0!56000 A 
000 1:57 01:5037 A 

000 160 001000 A 
000 161 000000 E 
0001 62 0060~0 A 
000163 011?.40 A 
000164 001Ct OC A 
00016~ 0001:51 R 
COO U6 0060ZO A 
ooo 167 oo3e4o A 
00 0170 001000 A 
000 171 000 ·1'1 R 
000172 00601~ A 
000173 1 0 0011 A 
t)00174 1!50467 A 
000 17:5 0042:5(: A 
G0 0!76 006110 A 
0001 7 7 020240 A 
000 200 OO:iOle A 
000 201 1 00£ 44 A 
000 202 10 0 147 A 
0 00203 01:501 0 A 
0(10 ~04 140422 A 
&00205 00 .100 2 A 
000 206 000. 141 R 
000 2 07 06~037 A 
000210 015005 A 
0002 11 1~0463 A 
000 212 ' 00101& A 
OOC213 000216 R 
0 0 0 2 1 4 0 .0 6 ~ 0 6 A 
·coo 2 1 :s o o 1 o :s 3 R 
000 216 02:5037 A 
000 ~17 00,101 A 

-···----·--

6{) 3 

604 

607 
603 
609 
610 ' 
611 
612 
613 
614 
616 
6 17 
6£0 

621 

f>23 
624 
62::-
626 
627 
628 
629 
631 

ENDC03 

DH1TBL 

. 
lH IIR 

D1EXT1 

Dl£XT2 

ANAI 
ADD 
CONT 
STA 
LRLA 
Tl:B 
LLR L 
LDBF.: 

JBZ 

IJMP 

DATA 
DAHl 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
IBR 
E .JEC 
LDAI 

JMP 

LDA 
LDB 
ORA 
STA 
IFF 
JMP 
IFT 
.IMP 

. . . . 
01777'60 
CTMDDEtX 

CTMDDE•X 
4 

4 
ll1 DTBLd~ 

V$F'NR 

0 • B 

D1REAB 
DlWRIT 
c 
DlREU 
DlSREC 
0 
DlDPEN 
D1CLSE: 

!P..!II!tl 

0300 

!1!+3 

DlRI.lB6+1 
CT RG!BK•X 
R P ~ TPRtl 
RPST PRtB 
VO RTE: X- 2 
RST F'NR 
VDR TE X-2 
VSFNR 

ADD IN MAP KEY VALUE 

SAVE l'lDDE 

OP-CODE IN B 

BRAN CH DN OP-COD£ 

DP CODE = READ RECORD 
1 = '-IRI'rE REC OR D 

(I.I EOF') 
3 = REWIND UNIT 
4 = SK IP RECORD 

<F"UN C) 
6 = OPEN FIL E 
7 = CLOS E FILE 

DRIVER EXI T ROUTINES •••• 
STATUS = BEG I N OF" DEV ICE 

END-OF-FILE STATUS 
RPB ADR 
SET REQUEST STATUS 

RE STO RE FCE AND EXIT TO V$FNR 

EXI T TO FIN n NEXT REQUEST 

632 . E.IEC •••• ER ROR PROCESSIN G RO UTI NES •••• 
6 3 4 !II CD N T R 1J ll E R B U S Y ' D I S C U.H I T N 0 T R E A D Y , 0 R . F' I u:: P R [] T E C T E D 
63 5 DlSKER LDBI 0240 

636 
637 

6 3 9 D1DCER 
640 
641 
642 
643 

.ZERO 
J 11 Q 

LDA 
DAR 
ST A 
ANA 
JANZ 

64:1 D1F'E:RI\ LD:SI 

M6 D1F'ER1 
648 D1F.:RRX 
649 
650 
6!51 
6~2 
6::14 
6!:)!5 
656 
6!57 
6~8 

DECR 
STA 
TBA 
LD E 
ORA 
~ T A 
LDA 
If'F 
JMP 
IfT 
J ~1P 

660 D1P£RR LDBI 
. 
661 JMP 

663 DlAERR LDBI 

S64 

667 
668 
669 

670 
672 D1IERR 
6 73 
675 
676 
677 

678 
679 
6 80 
681 

683 

JMP 

AHA 
'- 1\' !_ A 
URAl 

TAB 
E XC 
E:XC 
LDA 
S 1.: B 
JAP 

ST B 
LDA 
r. tH'l 
JAI~ Z 

JSR 

685 D1IER1 LlJB 
68 6 I tiCR 

A 
D1ERRX 

CT kCN.T•X 

CTRCMT,X 
RI:HI 
ft10CI3 

0122 40 

A 
CTEMPl'X 

C'!'RQBK,X 
~PSTPR•B 
RPS:TPR,B 
t;TEMP1tX 
VORTEX-2 
RSTERR . 
VCRTEX-2 
V$E:RR 

011240 

D1F"ER1 . 
003240 

D 1FF:R1 

CT:JICSd( 

St:VF.:N 
'"' " o2oe4o 

ENAP IM 
F.NAt:LK 
:: TSTAT•X 
HJO 
J; 1 n C ER 

C ·~EM P 1, X 
cT r.:.: cHT, x 
:<. H W 
D:IE:Rl 

D1CMPSds 

CTEI'IP1'X 
A 

ERROR 

OP EN/CL OSE ERROR R£T RY 
DE CREMENT RETRY CDU~IT 

TR Y AGAIN, NOT ItONE 

F'ATAL ERRIJR 

SAVE A REG 
SET ST ATU S 

RESTDPE IT 
SET A REG 
• 

RES10RE reB AND EXIT TD V$ERR 

EXIT TO ERROR ROUTIN E 

PARAMETER ERROR 

TAt~E ERROR EXIT 

AC CESS ERR OR 

JIC r~ROR 

JIC NLIMBER I 2 

ENABL.E INT FRRU PT S 

TEST DRIVER S'fATE 
DIC DOES 0~1~ RE ~R Y 

R E ·r R Y fHl T t: tl N S:: 

SET CURR ADR P.V AC ~ESS l'lETP.OD 

. -· ·- - ·-·-- - -----

V2 
\12. 
V2 

Y2 
V2 
V2 

V2 
"12 
V2 

02 00:59~ 
02 00596 
02 0059/' 

R02 00598 
R02 00599 
R02 ' 00600 
R02 00601 
R0 2 00602 

R0 2 00603 

r<:02 00604 

R02 
R0 2 
R0 2 
R02 
R02 
!:'0 .... ; . r-
l\:02 
R0 2 
R02 
R02 
R02 

00607 
00608 
0060'3 
006 1 0 
0 0 61 1 
00612 
00613 
00614 
00 616 
006 1 7 
00620 

Ru2 00621 

R02 006 2 3 
1?02 00624 
R02 C062:5 
R02 00626 

u2 0062 7 
02 0062!:3 
02 00623 

R02 0063 1 

R02 00632 
0 2 00634 

R02 00635 

R02 00636 
R02 00637 

~0 2 00639 
1':(.12 00640 
'\:0 2 00641 
R02 006 4 E: 

02 C0 64 3 

R ':l?. 00645 

RO? 
R:J2 
.~ 0 2 
r:• (• ":· " . .... 
RIJ 2 
t;! ~ 2 
... 0 •• ,(. ,..~ 

') ") ' .. 
. 0 ;::! 

':12 
R C! ;?. 

006 4 6 
006 48 
00649 
00650 
0065 1. 
00 652 
0 06 1 ·1 
00 65 ::i 
00656 
'J065i' 
00658 

006 6 0 

0066 1 

OC€.63 

~02 C066t! 

RO~ 

R02 
~ .~. ~~· 

••• 

... J ':1 t"- I L;. 

Rr':) ..... 
r;, (J •:.0 . '·· 
~ . -t"*' • : ... '. .. '-

1':0 2 
.:: 1'1 2 

r"' "I ..... 
" •. c. 
r .• IJ ·:. 
~~ ·--. f · .-, . . . ·-
""'0 ... ..... ..:... 

1 
.. , •• , ... 
-.:, · .. · . 

~ 0 .:: 

00666 

006t.? 
c~ ~~ ~. f .. ~~ 
00669 

00670 
00672 
00673 
0(16?5 
00676 
00677 

0067'3 
0 0 6 7 ·~ 
O'tb' 0 ' 1 ~ .. ·-· ._ 
oo.::,e ;. 

0(16 8 3 

00 683 
O'JE.86 

• 
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E . 2 YORTE IC LISTING 

0 00220 
00022 1 

' 

''')0~2 2 
:J0 0223 
00 0224 
(;00 225 
00022 6 
r_: 0 0 2 2 7 
' · ... 0 ........ 0 
~-· v c. ...:> 
000231 
,., 0 0 ':' .., "=' 
--· L. v '
"" " 2'"''"' • .I , \J .;, .j 

000 ~ 3 4 
,~, i ''l ... , ;!• I'J C" 
--· .... V' '- ..,;r ._1 
.. ,,1. 02'"'E ;. . l .::; • 

000 2 3 7 
0002 4 0 
"'1"-="4 ' '"' -"" '- J. 

::J0242 
:J002 43 
S'J02 44 
0002 4::0 
"" O" •"' \,1 i,,l • c. "T ·-· 

0002 4 7 

0002!5 1 
DO C2~2 , .. on .... ... ... . _. \; .:. ... :: ..: . 
"O r ""' •"' • .;. .... .:: ;,:.i ... 

""0 -=>5 oc; . ... .... -
""0 '"' .. , IJ V ' .:_ ._1 C. 
.......... ~ -C'~ 

· .·•JVC. ..J; 

0 0026 0 
''" 0 '=> 6 1 ... v (;;.,. 

~0 0262 
')0 0263 
" "O " E · o.; .... .:. • ' • 

0002 6~ 
000 266 
""" '::>""" .,,J· .. · ~o,· 

u0 0272 
r-oo--- -.~IJ C, f .,j 

:J ··· u·- ·~ ..,~ v .._,. 'P 

• • . u· ,.. .;;, • ' :::: 
'J -.1 '- , ._. 

(!1)027 6 
000277 
.... ,·1 ,., ·:. .~ (• ... . .. ... . .. , .... . 
''"0"' 01 ... ..,. ...., I 

.. '0"" 0'=> . . v ..:· "-
( . . , " .., 0 .., 
v\.t;-.• _. 

!J03C4 
(• 0 0 ·':' 0 .,. 
·-· •,J ·-· 

-~ ') 0 ·-:- f) I; L 'J • -

3003 07 
~· oc310 

0003 11 
0003 12 

"'0' "" 1"' .. .... .... ..... 

··· oo-:-1 ·"' •.. ...., r 
' 00 "'''" 1.; .;. c. '-' 
1) 0 ( I :~ 2 1 
r ., 'J ? 2 .., .... ·-· ...., .,;; 

r, 0 0 """\- ·' ·- . .,;. c. ... 
,. 0 0 ":' ":' ~ ... .., --· 
0U03 26 
1 •• 0 0 "" ..... ..., 
• . I .,:• C. ,; 

Ol'G330 
c.~o-·--:-1 '.i . .;:. ~· 
000332 
,- 0 0 ? ":' ":' 
~-· <..J >J ._. 

~I !} 0 3 3 4 
:.JOu33 5 
'1iJQ? 36 "' . . 
000337 
') IJ 0340 
000?. 4 1 

0 0100 0 A 
0 0015 2 R 

02!5012 
016006 
0 :55 02 6 
0104-10 
001000 
000 234 
025012 
016004 
0 55 0 26 
00 5001 
'::55024 
0160 02 
006411 
000 251 
015026 
1 4 6005 
!}050 1 2 
005 00 1 
• "' ~ c· ... l 0 ·4)1..,J J. 

0 050 2 1 
I I -. s.• .... 1 '.) 
\.• ~ ._I l.o ~ 

1 2 600 ~ 
0:1~026 

fJOO C!~ 1 
CO:iO O l 
D2 502E, 
f"'f"• C ""'t""'~ 
\_I U ,.l -=• C. C. 

17:iCI1 6 
00301 S 
n~n•~ • 
V\..IV.lC.A. 

~a~ o~· t..• .J\.C ... 

12~04 5 
0053 11 
0:';~027 

0250 45 
i.G0 74 7 
19044 4 
0 02 000 
00 ! 777 
00501 2 
1 2 5 1)27 
05~0 27 
' 4 C (I-"':"I .l ...,) .. ..> .... 

001004 
,·1 .... ' t ? I;·; • 
•.J ..... ... -..1 ... .A 

02:00 3 0 
005 322 
0650 2? 
000801 
0 1 502-S 
~ 6 5 0 1 6 
065026 
J00304 
00650 r.:. 
0015!56 
0 250 1 2 
016000 
055 036 
0 16 001 
055034 
0003 1 3 
J0 6306 
00217 0 

D0500 1 
""" ., O""'b' ·-· c. ,J ,:, 

1 7501 5 
003016 
(: (11)12~ 

005321 
1 ";; c.: ,..~ ~ ? 
... L- .._, l.o ..... ..., 

n<=<=Q'"'? .......... .J . :;. 

0 1503 2 
!) 55 0 4 11 
,.. • C" 0 ""' . ., v J. .... , ..:> ... 

145 0 1 6 
00 1 004 
C00 35 4 
025012 
0160 02 
006451 
00034 3 
n 1 "' 0' ' • .j q. ".J 

• '"' (!" " ~ Go ~· c:. 
00100 2 

A 
A 
A 
A 
R 
~l 

A 
A 

" .... 
A 
A 
A 
'" ... 
.... , 
" ~ ... 
A .-. ,., 
A 
A 
A 

A ,, ,., 
A 
A 
A 
R 
~) 

A 

,., 
'" 
~· " 
A 
.:; 
A ,, , .. 
A 
P, 

A 
F:: 

A 
A 

•"' A 
A 
f.: 
~f 
A 
A 
A 
(-1 

• 1--: 
A 
R 

.-. 

(;003 42 00037-1 
GO'Q:4 4 i 

R 
0 
" 

687' 

68 8 
689 
690 
693 
694 
695 
696 
6 97 

698 
699 
700 
70 1 
703 
70 4 
705 

706 
707 
70"' 
' v 

7 03 
7'0 • J. 

7 1 ' ' ,, 
71 ~ 
f L l.. 

713 
7!4 
7~!:1 
717' 
71 8 
719 
........ 0 ,·· c. ~ 
72 1 

724 
72::5 
72 6 
.... .. 7 
t' c 
728 
729 

7 30 
7 3 1 
.., .-. ·:> 
t' ·=· '-
7 33 
?":'4 
' v 

735 
7 36 
~ ·':- ; 
~ ._. ( 

7 ? 1'."' ,. .,J u 

739 
74 0 
74 1 
-4 ':> l' .... -. ,. ,,· .... ~ 

.., 4 .. 
' I.> 
74 7 
... ..< .... •.. ~ ·=-
750 
.... , . 1 
t ' ..... ~ 

.• "'3 ,•' ::> 

754 
7:5 5 
75 8 
~ e• ... 
... .,J ~ 

7 GC 
7S1 

7 E, 2 
763 
764 
76 5 ..., .... . 
..- oh 
768 
7~0 
' b • 
7 ? l_l 

- - 1 ,-· ( 

1 7?: 
773 

7? 4 .. _ -, ~· 

j'~ / ... 'l 

776 

- 7 . ., 
I' ' /' 

• 
!f. 

DlWRIT 

::l1READ 

D UIJ I 1 

D1RW1 

D1 RIJ2 

D1RW7 

D1RWI3 

• 

Y2DD 

...; 11 p 

F.: J F.:C 

Hll TIATE 
LIJ B 
LD A 
'<' ":'A .... .... 
L.DA 
.J M F· 

LDB 
!... f; A .-. ... " • .:_,. I H 
~ .. ..., 
I C.. tt 

'<' ~ " ' .. , I M 

:..nA 
ET 

l.DA 
~U B 
T ,.., 'D 
I M JJ 

"l .. l <"'; 
tl;..;-i 

l A t : I 
' I \..I L 

TBA 
l. D ;:; 
ADD 
STi=l 
EQU 
TZA 
LI.IE ... .,., ,, 
.u i.· rc. 
n • ' . ... 1,1 

Xnr-o z . ., ' . 
,.B~ 

ADD 
;)Cl~ 

> r ~~ 
U 1B 

::: A I_ L 

H 'IB 
A !H: 
.r. •• ('\ 
~ I n 

.. -. l ' ... 
-..!> 'L 

I t' .J 
J M I ) 

L "'I":' ... 
D P.R 
.•. T F.· .;:. .· 
~ f.) IJ 
I.D~ 
:>!U L 
,. 'T' T> 
"" • v 
F r, I ' , -· 
'-p ... ~·· ·. 

LDB 
I ~~ ;' 
I...!.· H 

:>TA 
LI'r::' 
' TA 
-~ '11 1 ,._ .... . .. 
' ~ ::· ..;:-. •'· 

DtER RX 

OPERATION 
CTF' CB,X 
F'CEF E,B 
CTDEOF t X 
...... 1 "' J)~ ...,) 

D1RW I1 

lTF'C·B, X 
F CC EOF tB 
:::lDE OFt X 

C T OF' tX 
. . , 14· ' M B '• I ' ' J 

f ""' ..... 

f'( Al + 9,D1RW1 

CT DEOf,X 
FCIF'E •B 

CTC CNI/s X 
, . ...... ,... B" 
'"- .· "'"" ' t'\ 
FC~F E,B 
I · r '' t' n c- ,v, •'-'·- L..I • J 

CTDE OF'sX 

C T PE XT t X 

CH:O FTsX 
r:TP ::x T,x 
1., T ' . " L " I ... · ' 1_. f'•• 

nr;;P H1 
l! BADTK 

c n: nr:-T, x 
···.,. '. '' F' T X l_.lt.". i• ' 

c. T ... ·u· D " ._. ,.._ ' " 
L!R•.J 2 

C T E O D.~< 

CTF'O f"T,X 
~-

::· T1)t: OF' . X 
C.''TI<. SZ, X 
:: ; DED F, X 
-~. 

cn · cB,X 
f· CJ.:F: CL , B 
" -~ W' c- T X 
\,., 1 L • ' 

Fc t:.•O C" f' B •··•J r' 
(; i BF PD~ :>( 
~ 
T' .. , . • 0( B .:.; .. r:t: . ... , 

PRO GRA M PAGE 9 LI ST ING PAGE < 

TA KE ERROR EXIT 

READ / WRITE P~OCESSD R 

WRI TE RE CORD COMM AND 

S ET ~~ OF TO 
LOAD WRITE 

£11 D OF C ~ TEtH 
OP INST 

RE AD REC ORD COMMAND 

SET EOF TO CURR EDF 
LO ~ D READ CP I N ~ r . 
SA VC f1ACH I N!'" :JP 

··~-

CONV ER T TO Pti YS ICAL RE CORD 

AD J UST EOF FO R BA D 

A :: r.tl I: T R K l'i 0 • 

NO. SA'v'E: rRK 
B= ~TA RT T ~ t:" 

' .._ I " NO . 

TR KS 

A=-- f'lO . Or ~:~ D TR KS.tEH~ 
UP D ~TE FC~ snn TRK 
E n r · ., K " n , ..~ ,~ I . J\ IlL.; • 

CHECK IF E xr::::I::' !J P A~ r 1 1 I 0 tl 

--E ··' ro PARTITION 

;~· C.?i V ERT T~ R •C· ORP " .... . . -· ... , . 
UP !lATC: D ror 

,. Li I 0 , . 0 
• ;:. f ' . . 

"" " 1/ E n P L E :.'. ,., .,._ '-~. 
• .)> "" L · ' '-' 

S AVE USER rAT A BUFF ADR 

CU Rf< ENT RECORr1 

• NOW r~LCULA T E ~I W L E N G T H W H .! L. E W A I T 1 · i :_, F'O ~ S~EK C DM P~ ST E . 
O F'.:: ~ ;::: ll!J N :..ENG!'H r:' I E c .'tf ~ '!t" ·~ 

~- . . -
Dl RWBG Tl~ 

D 1 RI-IB1 

I .... .. 
• r .J ,C,. 

1!11/ 
~ ~ A N Z 

r. " .... R u, L. 
.. , !' , .. , 
' . -'-' 
-;: T· - H 
l_ D A 

I • •o "" 
"'· 1.• t . 
..... ! • .~. 

> • ) ..::· 
l .. . . 

•' ' 1 I 

F1 

I . jJ .-:, 
<; ·. J B 
j ri? 

CiW LFT , X 
I ' .,.. .. ~ T '"" - ">! 

.,. · !· .~ L ' ' • ,., l 1 
v ' ' 

.. , ":I 1 
•• o '- .. 

~- .... . ' - ' 

. :. TI:~ EC' ~-~ 
c ::~M PI,X 
'· ' IJ """J<'.I •, : :~· , ,. , 

...... , . .: ~ 1 p ·:. •. J 
'• ' '-· • ._ !II ,. .. 
,. '1 ,.. . ,. '"' • '.1 
•-· , .:. r t r J. ~ ..- . .. "' .; ... -.. ..,. .. 
... . r.:-. 4.-,l-\ 
~, .. ,... c. E '"' 
J \ ·'· .... ~ 

C ·r F S B , X 
:::t" t'".t·v. ,P. . ., r~ •... ' I ,_. 

::-:A1+ 3, D lP. WB P. 

." T f.:H P2,X 

. : ., ~·. :1 r T , X 
·' . r. " B '> y 4 .... '-I -

.:< 

~A I ... ., . . T ·- c;· .. . , '- _ : ... u ... t-\ &:. - · 

C O ~V[~T W O ~D $ t.E: F T 

. l l '.l ·::' C' , ·. ~ '} "! s ..: ·- .... ' .. ,. 
ADD ... . , ., . ,, "L' R"' 4_.. I l'f;, !? lCHJ R 

·:'· ; .. I I,.. IO..IJ C' '··" T l' :-. ......... K ..::- H ·! .... ' ._ ,., ~' ..,, '-' 

TE S1 S ~ c: ·1 0 R ~DU NT 

, r -::-~ 
I . • ..,, .:) T ,_. ' · "! 1 o • • • l 

";'· K T p 
~ "\ ... 

•":H o· .... ~~· "' _( .. 
" E , I .). .. 

~ C" ..... -.,...,:-,.. ~-

- r H ·- '-· . : ... ~. 

r OR 

_,.. c., ,., ••. K 
I ~ N :_. 

BY ~-DG ICAL 

I N T ?.AC I·~ . 

RfCORD 

545 > 

R(l2 0068 7 

I ' r. ·"'' 1\ \) .:. 

R02 
r.:· 1"1 ·: · . . . '-,.., ... ..... 
...:.. '.) c. 
R •j ~:~ 

F, ,. ·•· . ·.· ·-. . .-. 
•. .-

,.., ; . .-0 
• '1( ... .::. 

.-.. -.. -. 
('". "'+ • .:. 
r, f o ·C• 
i" ... '-
r . . • . .... 
i'· iJ ••• 

;)·. :· • • - ' . L..• • I 

""'" '·· c D ,., ·:• 
, .... t• .... 
,... r • . -, 
l't. ~· ..... 

-- (o ~, ,, ._,. .. -.. 
~ i• .-. 

L . 
.. ,. .• f'"l "::> 
! ... J ._ 
...... .. .-
t J) .:. 

C"'- .-. •• .... ,_. ·~ 

"=" r· ·:-. u 1.-

C' .-. ·:.• ,, ,; ··
!':· ••• ":• 

•. ·-· t.... 

. -. " •.. 
'.1 '... .. 
•.J .-. ,, , 
t ... L~ 

02 

r. -, 
•} . .:. 
.·. .-. ' . ·.· '· 
f: ,C· 
., ! .... 

n .~ 

'·' ·-~ 

02 

:-• ·"' ... 
.... -. •.. .::. 
.-, :· . . ,_ 

. · . ' . . ·- ,_ 

.·. .-. ·.· ~ 
,-1 ·=· 
' ·-.-1 .-. 
\ _ 1: 

·, .-. .--

t': ·;. 

. . ! ·. .. 
j:;o • ·, • -· . ... . ... -... .... . . .:. . . 

. . . . ' · ... .. · '· . 
~- : .. 
~. 

. •" 

• ... ; . .-. 
· .. . • -. .. 
. .. 

-·.· ' '• 
-. 

·. . . 
,- . ~--. .· . 

' . 
. '· --· .· . .. , 

' ' ' -
'• . 

..J . -· 

. : .::· 
r •'· -t-' ·.1 .:_ 

-~ . "; ·~· 
.~ ....... 
.. . .. 

' ' ' ' . ' 
:;. ··. .-. . . . 
' .. 

•' . ·.· :. 

y . ·:· . . . . 
r,. ·;· ·. . '-

.. , 

• 
; •• o. .:: 

. . . : 
.• 

[' () c. ~ ::~ ol • o;.. ... •• 

not.·::< ·;' 
t , ,•, • ., I~ i'J 
l••J f'V. 

"'• "' .., , .. 1 1 VI.'(' . 

0070:3 
0070•1 
00705 

00700::. 
0070 7 
n ·· -on ... [ ,/ ".J 

0 D 7 0 ·J 
0 0 710 
no - ,. 
J .... ... 1. 

i'"!(i ""'' .-1 v v.· ' T 

Iii .., - • e I} I) f l _; 

0('71~ . . . 
,-... 1 . , 1 ,•, u ' ... ,.. :t 

'}0 7 22 
r;l) '7 ":.> '"' 

•' , .. · J 

11 I) 7 ·:> , .. - . ..... .... 
0072!) 
30726 
G 0 7 2 ; 
00728 
0(1 7 :>·~ . \,.. .. 
~J ,-, -., ; J .-. 
' • f" ._. •.• 
•'J ... "'; ·:· i 
• ... ,• .. •' J • 

... ,(, .. -... 
• ' 'o ,. :- (_ 

"'• .... ... ~ ... 
'.J-..•, ':• .) 
.-. u·· .... , :· "" 
... o" J 

•'•(•7'·r.· 
'·' · ' . · ""' ·J 
'• IJ' 7 ·':1 o!-, ... • •J -

··t r, ·· . . :.·: 
·. ' .• ,. ' I 

' • ... , r•. ,•. . •. .;. ·:· 
.-. •'J 7 ' -~· . ~ . 
.·.,·, -~-#. ,'o 
• • • • • r •,. 
·. '· . . . 
·.• '•' I' 1 I .. , .. , .. , ,, 
. . . " 
· . 1'; 7'·· 
·~ 0 ' .... 

.- t' ... . . . . 
... ' .. 
• • • • t 
.. , I I •·o ' • ,•, 

.··· ' " 
' 1 - t: ' 4. 1 •• .,· ._ 1 

' ' . 
.• o,. / • ,I I~ 

··; (j • ., '1 
• • f • 

("> , , 7 (_' ... ... . .,.) • .. 
• 0\ > r..4•"· 
·.1 'ol t' ..,) ·:· 

, . .... • 0:: ' 
·,.t i)I •.J:• 
I • ' • .... , • , 

.. IJ 1 :.• •,l 

. . . . . . .. . . . . . .. 
• ... , • J ·-· 

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

·1'.• 1 '."' ": 
.· ,. . .- -
:,. •o• •• • r-;. .J 
:.1 (! :' & ~-. 
'1 ' "• "7-~' •'• 
, 1

0
1 , C• •:· 

··~ i"• .• ••• ·-~ .... ,• ..... 
.... , 7 · ;; .·. .. · o.. • • • •. 

....... ,-:; · 
•o• ,• ,• • 

•• • · , , .. 1"• .... '·· ,• ,. .: 
•: f• .~ ~-~ -: . . . ' . 
. . !' . .. .., ! 
·' •. • ,. •• ·r 

, o• ., - · • • -· '·' ./ .· _, 
.I · ' -.., 0, - ~· . .• .. 
'"· ,. "7 -' .. ' .... .. . . 
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E.2 YORTEX LISTING 

0003 43 
000344 
0003 4~ 
0 0034 6 
0003 47 
000350 
0 00351 
0 0035 2 
0 00353 

000354 
i: 0 0 3 55 
000356 
0 00357 
!) 00360 
0') 0361 
000362 
000363 
000364 
000365 
000366 
(1:) 0367 
0 0 0370 

000 3;"1 
0 0 0 37.~ 
;)0037 2 

!) OC37 4 
00037 ~ 
r::'00376 
('~0377 
0')0400 
00040 1 
00 0402 
000403 
0 00 4 0 4 
00040 :5 
000 406 
000 407 
000 410 
0 0041 1 
oo o41c 
::1 00413 
C0041 4 
00041~ 

0 00416 
') 00417 
e (1 o 4 2 o 
0 (! 0421 
':0 00422 

:) 00423 
0 0042 4 
!::(10 425 
····~ 04'='"' ~-· - · . ~ Q 

(, ·. 0 4 <:o 7 ._, ... I(;. 

'' ''04~0 -· ·-· . ..::· 
(:(:042:1 
''1'1 04"""' ,_ . ,) "' 
0 00433 
G(I D 43 4 
;J 00435 
c ·~ e43 6 
00042:7 
::: ;J 0 "!· 4 c 
'. J 0 4 4 1 
0 0044 2 

COC443 
0004 44 
!J 00 44:5 
0 00446 
::; oo447 
0 004 :5 0 
0 00 451 
C 00 4:5 2 
000<1:53 
00 04:54 
OiJ04!5~ 
~oo•''"' " . , •J Q 

00~ 1!:57 
0 0 0 460 
(1 .) 0461 
C00 462 

~. oc4.:.3 

0004G4 
00046 ~ 
0 00 4 66 
000 467 

, h • 

01::!040 A 
0::!~0 31 ~ 
01:5016 A 

A 
A 
A 
A 
A 
R 
R 
A 

14~033 

0050 12 
005001 
16501~ 
00 1 0 0 0 
000 414 
0 00:354 
025012 
016002 ~l 
00~.451 A 
0 0 0 ...... , ' 

.;;, ' .1 o:·tso4o 
t'45C 45 
00~01 2 
0:150 3 7 

• 
1 6501~. 
0'05021 
1.4 50 26 
o·o 1 o o 2 
00037'4 

R 
A 
A 
A 
A 
A 
A 
A 
A 
R 

001)371 R 
0 25Ct36 A 
oo ~coo A 
00 0412 R 
000374 R 
006010 A 
0 00300 A 
0 2!5004 A 
116000 A 
0:56000 rt 
OO:i001 A 
oe:5 o26 A 
17:5016 A 
14:5 033 A 
001010 A 
0004 :5:5 R 
00:5012 A 
0,:5001 ~ 
1~:501!5 A 
0 0!5 1.0 1 A 
0 ~ 5010 A 
0 ~5 035 A 
0 652 4 6 A 

' 
0 !)041 6 R 
0 2 030 0 A 
0 16 0 0 3 A 
001016 A 
000463 R 
005041 A 

006505 :'1 
00040 f, (4 
0 0110 2 A 
0 00~44 A 
OOOC10C A 
0050 14 A 
016001 ~l 
006150 A 
177667 A 
C56 0 01 ~1 
0 1 6 0 03 A 
00101f. f'~ 
0 0 0462: R 
006506 A 
00216 ::. R 
0 0!5 0 41 A 

006505 I~ 
000406 A 
OC1102 A 
0001. 4 <1. ~: 

001)1)~ 0 (l 

00:5 0 14 A 
00t. 0 2 0 A 
014240 A 
001000 A 
000201 R 
020300 (.) 
01600 1 H 
15044 '-l A 
0 56001 A 
00 1 000 A 
001047 R 
000463 ·~ 
006~06 ~ 
001373 R 
0061 ~ 0 A 
006677 A 
001016 A 

778 
779 
7$0 
781 
782 
783 
784 
785 

: ~ 

7S 6 D1RU~2 
787 
788 
789 

790 
791 
792 
793 
794 
795 
796 
797 

LDA 
STA 
LDA 
:;u B 
T .~B 
TZA 
MUL 
J MP 

~- Q u 
LD:S 
L Ill~ 
!lT 

LDA 
S 1.1 B 
TAB 
L:nA 
Mll L 
TEA 
SUB 
,J (.l p 

799 DlRUBS EUU 
800 LDB 
SOl JMP 

803 DU\.11 3 EQU 
8 04 D1Riol B6 L T.' AI 

so~ 
80 6 
S07 
808 
809 
810 
8 11 
81?. 

813 
814 
81:5 
817 
818 
820 
s2·i 
822 • 

LILB 
rJ r~ A .,. .,. ,.., 
"''H 
TZA 
LDB 
DI V 
~UB 
J r< Z 

TAB 
TZA 
~l U L 
ItiCR 
STA 
S"~'i .. 
ST.B 

8 23 D11HIB9 f.QU 
824 LT:P. 
,...~. . L"'"" 0 t::_ ,J .v ... 
S2 6 J A NZ 

827 TX'-) 
82S D~LAV 

829 
"' ~ u· ~ ..::: 
831 

832 
833 
834 . .. 

T , ., X 
I .-1 ' 

L :') ~ 
.. , ..., "' I 1-fl o !"i 

~.,.A 

"' LD A. 
JA NZ 

' <"· r 
..J ..) "'· 

83t:. D1 RU10 T>~::J 
837 DE ~ AY 

838 
839 

840 

TAX 
LOBI 

841 D1RB20 Ll! B 
84r~ I lJA 
843 AI" ::.! 
84~ STA 
s 4 :s ,Hl r 
B46 D1RI30 EQ l ' 
847 .JSR 

848 

849 J~: :-! Z 

YZDD 

CTEI'IP2,X 
C:l'DADR1X 
CTTKSZ1X 
cr:ns Ec,x 

crs rsz.,x 
.... R" B5 U.£ a , t-4 

CTFCB ,X 
FCAC M,J3 
R A I) +. 9 , D 1 R I.JB 8 

CT£ 11P2, X 
cn·E.xT , x 
CTEM P 1,X 
C T 'f K S Z , }~ 

CTDE OF' , X 
D1RWE3 

!!! 

CTWLF'T,X 
DlRWB4 

"' 0 0 03 0 0 

CTR8BK'X 
F::PS'TFR• 'B 
R f'S T PR, B 

C1Dt 0f,)< ' 
: rr K s z, x 
CTTJSEC•X 
n~~B20 

cTsT sz, x 
~ ' 

C: TS TAT, X 
CTUPW D•X 
cnwR n, x 

V $CT L 
P3l: V NT,B 
~1. R B30 

TBS;T,B 
"'7.'6~"' .... ... ' '=" ~ 

TBS'T ;B 
T··· -cot'T B 

: ) .1 ~ y l ' 

l'!lf-<B30 

PRt::CALdl 

0142 40 

1HT~RR 

V$ CTL 
T :B S T ,B 
, -=-· . ., '· ..... ..., 
·r ~ ... T B 

.... : .. -.... 0 , 

D1 CJ:lMP +3 

:w 

DlRB 31 

PROGRAM PAGE . LI S:TII'IG PAGE < 

NO 
STORE LAST TRACK ACCE SSED 
TRACK SIZE, 24 SECTORS 
CU RRE NT S~CTQR, 0- 2 3 
NO.UF' SECTORS TO XFR 

MO W NO. Of WOR DS TO XfR IN THIS TRA CK . 

LESS THAI'! 1 TRACK LEFT TO DO 

SKIP IF ACCESS BY LOGI CAL RECORD 

HOW RELATIVE TRK NO. WITHI N Pn RTITION 
IN PARTITIO ~l 

TEST NEXT ~DR 
JUMP IF' NOT IN F'ILE 

CA N FINIS·H CP THIS TIME 

SET EOF' ST r. T ~J S 

DE TERM INE :wi~X. NUMBER 
OF SECTO RS IN TRK 

AL L DONE 

CONVERT TO WORDS 

DR:V~~ STA.l US TO ~O~PLETE 

SAVE OP LEtiG'!'H IN !l ORDS 
USED IN D1E GDP TO O£ TERMINE NUMBER 

OF RECD~D 1 Of TRAN Sf'rR PER TRA CK 

C 0 Wf R 0 L L E R T I D B 

IF ALREADY : , · BY-PA SS SEEK DEI.AY 

.. AV > "RE ,.. ' " ',...R ~ - '" · , f..) .1. .. ·., 1 c. • 
DE l.AY FOR ~ F£K COMPLET E, 500 MI LISEC . 

R E S I G iH: ~( :: C T B t 

RE SET TH1ER 

RECHi .. I ERATF: 

DE t. AY 50C M~ E~ FOR RECALIBRATE 

TI MCD UUT.NO SEEK r aMP LETE. 

CL E ~ R TIM[ DELAY FL AG 
Tr. IGNURF. S ~EK COMP~ET E. 

SEEK COMPL~T E , CHECK STATUS 

C HE C K F 0 R X A:_ F Uti C T I 0 N 

JUMP ON BAD STATU S FROM SEEK 

_ .. ____ _ - - ·----

R0 2 
R02 

02 
02 

R02 
R02 
R!J2 
f':O 2 

R0 2 
1<. 0 2 
F! 0 2 
•:· ••. ·j 
• . v '-· 

R 'J:;: 
R(t2 
~ 0 2 
RO~ 
R02 

0 2 
R0 2 
R02. 

0077 8 
0077 '3 
00780 
00781 
0078 ;? 
007 8 ;3 
0078 4 
0 0 785 

00786 
0 Cl'7 B 7 
00788 
00789 

0 079 0 
00791 
00792 
0079:3 
007'94 
00795 ' 
00796 
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~. .-. 

•_; 

-· :~· ·:: l 1 
; .. , Q ':.! 1 :: ~ 
t. 0 9 j 
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E.2 VDRTE~ LISTIMG 

000621 
000622 
000623 
OQ0~24 
00062~ 
000626 
OfJ0627 
000630 
000631 
000632 
000~33 
000634 
000635 
000636 

0t)0637 
000640 
000641 
00064Z 
000643 
000644 
00064~ 

01~246 A 
14~01~ .A 
001004 A 
000630 R 
01~01~ A 
001000 A 
000631 R 
01~246 A 
12!503l A 
0 0 531 1 .A 
03~034 ~ 
006506 A 
000000 E 
000 ·001 A 

001004 A 
000172 R 
00:1001 A 
020300 A 
056003 A 
100400 ~~ 

005041 A 

OU0646 OQ6505 A 
000647 000406 A 
000650 001102 A 
000651 000031 A 
0006!52 000000 A 

920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 

. 931 
932 
933 

934 
93~. 

936 
937 
938 
939 
940 

941 
942 
943 
944 

94:S 
946 
947 
948 
949 
9!50 

DlBGOA 

E:NDC04 

,. 

MPkEVl 

DlBG06 

... 
IF"T 
GDtD 
LDA 
$UB 
JAN 
.T ZA 
J~1P 
LDA 
ANA 
STA 
CDNT 
LDA 
SUB 
JAN 

LDA 
JNP 

LilA 
ADD 
DAR 
LDX 
JSR 

DAiA 
IFF" 
DATA 
JAH · 

T~A 
l.DB 
STA 
EXC 
TXA 
DELAY 

.. ; 

. 
yz·Dn 

VDRTEX-2 
t:ttDC 0 4 
CTSTAT•)( 
TWO 
DlBGO~ 

D1BGOA+2 
CTMDDE•X 
BM17 
MPKEY1 ,. 

CTLJDRD•X 
CTSTSZ,X 
J!+::i 

cr~rsz.x 

CTWORD•X 
CTBFAD•X 

·· cTBFAD•X 
I"$BIC,J 

1 
VDRTEX-2 
0 
D1.Bi:RR 

V$C n .. 
TBEVI'IT•B 
3400 

' •• 

. .. 
,. ' 

. . . . . 

· PROGRAM PAGE 11 LISTING PAGE < 54$) 

ENTRY STATE CODE 

SKIP IF CONT/CDMP OF READI~RIT£ 
MAP KEY 0 

EXTRACT MAP KEY VALUE 
STORE IT IN V$BIC CALLING SEQUENCE 

GET THE NO. Or WORDS IN THIS OP 
.. 

J 'UMP IF LESS THAN 1 SECTOR 

Xa INITIAL ADDR. 
GDTO COMMON DIC RDUTIM£ 

F'OR V$BIC CALL 

MAP KEY VALUE • 
ERROR IF BIC NOT READY. 

CLEAR INTERRUPT EVENT WORD. 
READ/LJRITE COMMAND 

SUSPEND FOR INTERRUPT 

Y2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 
V2 

V2 
V2 

02 00914 
02 00915 
02 00916 
02 00917 
02 0091d 
02 00919 
02 0092(1 
0 2 .o 0 9.21 
02 00922 
02 0092 :3 
1)2 00924 
02 00925 
02 00926 
02 00927 

02 00923 
02 00929 

02 00930 
02 00931 

R02 00932 
R02 00933 
R02 00934 

R02 00935 
02 00936 
02 0093? 

R02 00938 

R02 00939 
R02 00940 
R D c~ 0094 1 

02 00942 
f"i02 00943 

02 0094<1 

9~2 • 
':53 
9:J4 

RETURH F'RDM INTERRUPT OR TIME-OUT. R02 
R02 
R 0 i"? 
RC2 

00946 
00947 
00948 
00949 

1,)00653 
0006:54 
0006:5:5 
C00656 
0006:57 
000660 
000661 
()00662 
000663 
~00664 
000665 
0~0666 
000667 
"'1""6 .. 0 
•• J •' ·-· ~ 
000671 
000672 
000673 
000674 
000675 
(:00676 
000677 
000700 

00!5014 A 
0 1610 l. A 
00'1'0 A 
1716.67 A 
056001 A· 
016003 A 
001010 A 
000172 R 
006506 A 
001373 R 
1504:52 A 
00101"6 H 
000746 R 
00601::1 ::. 
100011 A 
006110 t'~ 
10100. 1 A 
100444 ~ 
100747 A 
0:54000 A 
101021 A 
000731 R 

0 00701 100244 A 
000702 100147 A 
000703 015246 A 
000704 14~015 A 
00070~ 001004 A 
000706 000720 R 
000707 001010 A 
000710 000720 R 
000711 0~~246 A 
00071~ 04~033 A 
OOC?13. 015034 A 
000714 12~01~ A 
ooo71~ .o~~034 A 
000716 001000 A 
000717 000514 R 

0007ZO R 
U00720 02~010 A 
000721 006026 A 
"000722 00072!i p 
000723 006706 A 
000724 000000 A 

.. . 

"3~:S 

9~6 
9~7 
958 

9r59 

960 
961 

162 

963 

964 
965 
966 

. 961 

968 
969 
970 

" 971 
972 
973 
974 
975 

.• " . . . . ' 

976 ENDC0!5 
977 
978 
979 
980 
981 

982 

983 
984 
98~ 
'386 
987 
988 

989 D1STAT 
990 
991 

992 

TAX RESTORE X REG. 
LDA 
P.NAt 

STA 
LDA 
J~:?. 

JSR 

AN(; 
JANZ 

LDAE• 

CRAI 

E. XC 
EXC 
STA 
Sf.N 

IF"T 
GUTIJ 
L r.~~E• 
ANA 
IAR 
ORAl 
STA 
SE::i 
corn 
e:xc 
E::< c 
LDA 
~ 'JB 
JAN 

JAZ 

STA 
I!iR 
LJJA 
ADD 
~TA 
JI1P 

~QIJ 
LlJE 
LDB£ 

IJMP 

TBST,! 
0177667 

I].:ST•B 
TEEVI'tT•B 
D lB~~R 

DlNST,B 

.ER9 
D1RWE2 

•",T"B IC:B,X 

')101"001 

J.l!SPIM 
DISCLK 
'+"+1 
021,D1RWE1 

'-'DRT EX -2 
o::r·l:.;Co5 · 
CT:SICB•X 
"t• M . :.- ...., •.. (' ; 

1101100 
~ .... 1 
tl!cu•D1BER1 

HlAPIM 
f:I'! ACLK 
CTJ.JORD•X 
... .... ,.T"Z X 
'-· ' ·..> ~ ' 

DlSTAT 

niSTAT 

CHIORDtX 
"TTI""EC " ;_. .. ·~ ' (\ 
CTBFADtX 
crsrsz,x 
CTBFAD~X 
] lBGOP 

!II 

CT~TAT•X 
Dl:STBLtB 

C , B 

RE~ET TIMER 

iiC ERROR IF TIMED OUT .• 

lNPUT DISC I/0 STATUS 

AND OUT READ ONLY ST~TUS 
ERROR SDMEI.!HERE 

DISABLE INitRRUPTS. 

ABNORMAL BIC HALT. 

V2 
V2 
V?. 
V2 

MAI(E 2IC HUMBER ODD Y2 
V2 

STORE I til 1 :i( V2 
SENSE F~R · UN~SSIGNED MEMORY VIOLATION V2 

'v'2 

CHECK Ir ALL RECORDS rOR THIS HAS ~EEN 
T R A li S F E R R E" D • 

If A liEGAT I 'iE 

CR A~O ' CONTINUE 

R02 
.... f! , ., 
f', ,I C 

Rf.J2 

00950 
00951 
0 05152 

02 00953 

02 00954 
R::i2 00955 

J;:::~2 00956 

Ro:.:· 00957 

R 0 2 00958 
~ 0 2 0095•;. 
i':02 0096(1 
...... · .. - 009~_·1 r:. ·-· i:::: ... 

02 00962 
02 00963 
:) 2 :)0'364 
(1 2 00965 
02 00966 
02 00967 
02 00'368 

-J2 00969 
02 00970 
!);~ 00971 
02 00972 
:n:: 00973 
02 0lJ974 
•)2 00975 

02 C097t;, 

DTHER~IISE DO NEXT PECORD FOR THIS T~ACK 02 
UPtAT~ SECTOR ADDRESS TO POINi TO NEXT SECTD2 

00 97? 
00978 
00979 
00930 
00981 
1)0982 

UPDATE BUFFER ADDRESS FY 1 SECTOR 

ND ERRORS 

BRANCH ON ~RIVER STATUS. 

112 
02 
rl -=· -· ..... 
1)2 

02 00983 
~02 0098'1· 
R•:: 2 00985 

R02 00986 

.• 
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E.2 VDRTE~ LISTING YZDD PROGRAM PAGE LI STING PAGE ( 5 4 9 ) 

1)00725 
0007Z6 
0007C:7 
C00730 
00 07 3 1 
jC073 2 
.:.100733 
000734 
00073 ~ 
000736 
00073 7 
0007 40 
00074 1 
000742 
1)0 .0743 
000744 
000745 
000746 
000747 
., r> r, ? 5 n • .. ·-..••Jr .,, 

!J0 0754 
~ ::' 0755 
" O "' ~C',.. u' u ~· .J t:• 
, .. 0 0 .,. ... .,. 
v .. ._J ,. 

000760 
" '1 "7"1 l ' •. v tO • 
,, • n 7 .- -:> 
U ..J Vo O L. 
.... ~ 1"'1 _, t:: ...... .... .., ..., .. ~..;. 
C:JG76 4 
0 0 0765 
0 0 0766 
0007G? 
·:·o o770 
O:J0771 
,, 0 ,, 7 .,. '::> 
• • .;_1 I L.... 

00 ,..??-::> 
._. I I "-" 

,-."n -, ~ ... 
'"" '<J \.' I I "t 

00077 ~ 
non77C ........ ,,._. 

000777 
0010 44 
0011 6 1 
001506 
0060 1~ 
100011 
006 11 0 
1 0 ~::500 
006040 
000000 
0 ::540 00 
102500 
02~012 
146001 
05~013 
00 1 001.: 
000 1 72 
005002 
OOE. 4 00 
000766 
005122 
00640? 
0007 6E. 
006 4 0 5 
000766 
006413 
00076 6 
Oo • t ':' .. ...J ... ._ _ 

006403 
000706 
0 0 6 ,,. u .-; 
G00 70 S 
noiC'• ''--l l .J J c. .:: 
00602S 
0007 7 :3 
oo :;101 
001000 
00 0 152 

C16240 
04 :=;240 
Qj02 4 0 
Ol524C 

R 
R 
R 
R 
A 
A 
A 
A 
A 
A 
A 
A 
,, 
H 

~ 
... 
A 
R 
A 
A 
R 
A 

A 

R .... 
•• 
A 

A 
A 
~ 
A 

··---- ..... ......... - ---·---··.....- -··--- -·-- .. .. 

9 9 4 D1 S TBL 
'3 9 5 
99 6 
997 
99 3 DlRJ.IEl 

1 000 

1 0 0 1 

10 0 2 
10 03 
1 004 
1 00 ~ 
1006 
10 C7 

1008 D11HlE2 
10 C9 

10 1 0 
1 0 1 1 

1 0 1 2 

10 

1 0 

. .... " ..:· 
1 ... ·-15 

f ('! . ... 
1 0 1 7 
H'18 D1RUE4 

1 0 1 9 
10'='" ... • . ... •J 

1 0 21 
1(122 
10 23 
: c 2 4 
1025 
1 n 2 E. 

ll 

DlRUE::S 

• G '"' ., .. c./ 
10 2 8 D1EER1 
1 0 2 ') 
1 0 3 (I 
1 0 31 
1 0 " "" .:. ·-
1 033 
1 !J 3 4 
1035 
1 ~ 36 
1037 
' Q?-:> "' .. ...., ...... ;'!", 

10:< ':1 " 
1040 !II 
1 c 41 • 
1 '" A -• tiW' ,_. <; :· ("'_ 

104 3 lf: 
1044 lf: 

1045 • 
'"4" !I! 
• -J ·-· 

1047 • 
10 t: 8 *' 

• • 

DAT A 
D~Hl 
DA TA 
DATA 
LDAE• 

ORAI 

INRI 

S TA 
CIA 
l DE 
<.:UB 
STA 
J MP 

TZB 
BT 

E T 

3 T 

n: x 
BT 

ET 

I B l~ 
Lr~r. 

T ~·,.. R • 
~ ....... 
J ~1 p 

DATA 
D C! Hl 
Dr T"' ,' o I • ., 

D ... ... ... 
., ' H 

lFT , 4 ,., "t ,., 
•.rlo.Jf U 

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

- I I I 

E .:~ C 

DlCOHT 
DlCQMP 
DlSRCH 
TllF'I'ISH 
CT 'B I CBd< 

0 1 0?. 500 

0 

• +1 
:w "" "' 
CTFC B•X 
FC.BU F'F'•B 
CHID S,X 
DlP.E RR 

~ Al+ O ,D1RW E 4 

R •':: 1 +2 , D 1 RWE4 

RA\ +!5 ,D1 RWE 4 

RA1 +11,D1RWE4 

:<.A1+3,D 1R WE4 

0 1 
I• 1 r. R R X 

0162 4 0 
c: ~ ::\ 2 40 
" ":> 0 ·~ 4 0 "-' '· ,_ 
Ci l ~ 2 4 0 
.. , o L· r c- Y - ~· 
· ~ ' ' '-•·
~ ·-·nr-1"11.1"' 
i...l .Ut... UO 

,)4 :.:.240 
t) ..... .. ~ 

C:• .. •• ' '4' 
' ~1 • • ' L K i'.,. i, ; , l ,.. 

. . . ·~ ·~ . ~· - . . . • .. • • • • .&. • 

. , ,. ,-,.~ R v ... , : . ;, .. , 

• .. J! • • !I !II • • 
:)f.lB ROUT I :H: ~ 

1:' • ' ,, "' 0 ~ E • I ,_, •10, I .. , e 

0 i·i ENT RY: 

STAT uS 0 
1 
2 
? ,, 

A~NORMAL 

= CON T R/1.1 
- C~MPLETE R/ 1..1 

S E t~ R CH UI~lC TOR Y 
FINISH DIR . REW RITE 

B I C TERM I ll AT I 0 N 

t l[] T E T H E E 1\ R ~ ~ 

I NPU T ADR OF HALT 
GET reB AD :.~ESS 
SU! TRAC T Sl ~ RTING LOC. FOR THE 
UPDA 'f E WOR DS XMITTED 

OPERATION 

EIC ERR OR El-:IT 

ENTER F OR INPUT STATUS ERPOR . 
T!~J tlC ERR ~~ . !016 

F' 0 R !·! A T E R R :J R , ID33 

Ern:; - 0 F - F I U : ERROR ,! 0 33 

HE "'l D SELECT ERROR !'!033 

r- ye• t ·-t... .., - I,... CHEC K f:~: RQR , 1 0 30 

DAT (.l CYCLI C CHECK ~ RROR , 108 0 

GET ::: 0 D r:: 

ERROR 
END :;:- ?IU. , i-ORMAT , HEAD SE t E CTi mt 
SE ARC1~ OR £AT~ CYC LIC CHEC ~ ~R ROR 
r.1 r.· ,, .. ,-,. I O"' - !Z.!L 0 fL• t , ,_ 

I ,... ·- I .• , 0 t - I I f l - f t t,. 1". ..) 

V2 

V2 
t I ·~ 
y~ 

E r.> 1.' n .,.,. 
' ' • ., ~. I •- nnF-- ' 'l ·" """ IG'I'r: • ., • i.,.io - ... , • ' •• , ~ ..> ; - t·' c- r~ o P. .... 

I - J .~. f \! IOLAT IDI'l V2 

""(T"' C' ·• ,_, ' " .... r 

.. • .. 

T 0 •: ·~· ·r '" • r4 ·1· • ·: · .... ·-- Q ·u· -: <:- ,. ,,. R • "" " .. · r:· ... , . .,.. u · :> J'" o A 1 • • ~ ' '· "- "t • . ~ t ·.> • - • r .. I:. I 

\l~ ; __ i,;t.. IF :··:E REQ :J F. :", lER I S y' <;. s,r~K , 

TH E ~ A P ~EY ; s OBT ~ ' N[ D I"ROi1 
T u, ·.~ .· . ._· ,-· IJ[ .. :·t •· :; i"' -r .·. :-- l· ·· "'r 

- I ·. '- ~~ • ·-· ! ~ ...... ·.:- I • .:· :. , i i I .. 

0 T '' ,.. ·· I ' 1 - r· I T • " 0 t:. ' " ,. •. ' '·jED r: ... ;. "1 ..... li,.. 
' ! 1 ~ ... ; ·~ . •J s r... !I ' J.. '-~ L"· t •• L I ~. · - · 1". ' ~ 1 '-

,.. E .- I - ~ ·r :· ., • ... .. "' , . - 'r' 
"" . , o;..; .. ~ '"- "" . ) t C• 1~. t.. " 

<B) 
rx · ., ' .J 

( 'v' "'· " / 

ALL 

1<: E T U :•· ~·~ 1i D D J;· E S :::; 
C TBL "": t! DR~ s:·::; 

~ ... ,.,., 
t .. •t LI- '' iJ""" n c ·:"~· t ' , ,.r._ . , ... _;, 

• .,. H ~ ..... 
•. J • II I... oO., 

, .. - • • - ,- I . ; .. · ... · "·:: ! :. < S' "· r.· t..-,. ' .. ,., E <:- ·• "" , ... . , , • D 
,i,J .. .. • .. "-' ~ 

I I .-, 
v .::. 
V2 
I, : ,...) 
' ... 
V2 
' I ':) 
··,· L. . 

\
! >j .. ... 

... . ,J :.· . ' 
'l.; ' .. , ·: .. 
·~ .. " · 
' 'II" '·' 4 
._ . . ... v • • 

• • 
*:.I • .•, . ' ·.· ... 
, .. ,. I • .,. ., :: . . . 
;~ ... ,. ,:' 
. ... i • - . 
~ .. -. '-

; ,i j _; ·:. 
' I \ l-

·,.: ..... ::. 
• • \o ~ 

'II ' :• . '· ... : : .. 
<'I • • • -• 
!t · .. • -. . ·-
;.. • ,l ·: . ·-. •. . ~. . . . 

1049 
1051) 
1 0 51 
10 5~-:: 

• • • • • • lt' . " .. ••• •.. 
.·r. ' olio: 't . , .. .- ·. • . .' 

1 1•• "' . ., 
j ...... ._. 

105 .::. ....... :::;~ .. .., -._. 
i ,-, C) f.:' ... v ... ~ 

10 5? 
10~::: 
1 G 5 '?-
'fl"'· ..i. t.! t:• .... 

1061 
. .... .... """ 
4 I J t;' •"';.. 

1063 
l cEo 4 
1

,.._. .. 
t.,l 0 .J 

106€-
, 0 . 7 • t· " 
10 6 8 
1069 
10 70 

GET KEY 

GETl 

,... , ... ~ 
IJC.. tc;. 

" r· ,~'j r· 
•.Jo ·"""' ~ r • . . :.,:~ :_~ 

E ·- .-. 
• 'J 

, .. T '!:· 
• .) jJ 
I ,.., ,-, . . . . -. . 
I T! ' "; 
• L' ' "' 

- "'t ~. I ,., U 
("' . ' ... , 
.,') ' I;• 

I ·"' '" z -. . . 
LDA 
.. "";: '!). 

l .. ~ 
j_l '""~ 

·~ .... F", 
1-o I 1 ?, 
"="' T ... , 
, . . "' 

!:"' •• ("' 
"- ' ' '··· 
EXC 

I '11'1 "'!'! 
oJ l . I • 

.P. E > . . . c 
:. ·. ... . 

•'o T • .. , ,-, IM 
I ) .1. •\. j l'f 

.... ·.·-=- ·-· L K 
.. . l · - ..... ' 

;J L T 2 
,. - '"· .... .., K X 
. I •'· 1,.•<! D ~ 

•" 1 1' " B '"· . ..} " ' 

'
. ~ · " A L • : :> 1. .. ._:.. 

.- c-- - t 
~ . . . 
· r;r 'v'I'IT '! 
~ ;;· ~ 

·;·~r i+I ·- I .. 

; ~ K EY,B 

B r·1 1 7 
0..:. 1 ii ODEd< 
E W'l C. U~ 
UH: ? I 11 
-t ••. "' 

.:;-;, a.~ 

.J,... V • . 
~ ' .. ·. 
j" ~.., I"' 

t- "' .,. ::. '·. C• 0· l" "' T .. .-. . · -.. . ... ,. ' 

,.., E ~· j I 0 ~· ,.·, .. , .. , r:, F' , .... 
I ( ; ._ I ' ' I • ~ "'' f .1. rt - ~ ,j:. 

' · Dr :-\ • ' r · :-• •· t:·, l r• .-.1 K ...... L. t; .. ,_. ,.M ·- · ;r.; ~ oo' 0 

R r. .- I I ·: · <:· r ;· ... , • .- ., .. D 1:. .... n .lJ R E v " 
,_ ,) ,.; '·- Jo .: .. , 't . • ' e. LJ ......: ~ I - "-" ...,. 

,...E~ 
~1 ! 

- ..... ,. --~ ,., ·f t.. 

EX' l 

tl' ,- '·I 
f'>, !... I 

r IJl=: W 1-: I C H 

C Tt·l OD[ 

• <"~. ........ 
,1, ._, ( "'t 

=• ~ •••~•~ r~ ~••••~ ~~~ ••••••••••~ ~~- ~- ~~~Y ~~~ c ~~ - ~ ~ w~~~~~~~•• = · • ~ ••~~~ 
llf 

11~7 ~· • 'X F s:· .. , . . ..... ' . . .. . . ::-

-____ ... .......... . . -. --· ... , ... ........ -.......... _. ,. . ..... ..., ....... -.. --··· ....... -..... . ... ' .. -· ... --· . _ ... ~·" -·" ....... '' ·-· .............. ~. - ..... _ ..... .. - • - --- .. ~ ... •· • • w 

· .. • . . . 
I • • ' •: .· 

I • : ' . ... 
I I .-, .. .::· 

. . • .. • . 
v • • 

• l ..... .. -
' L, 

! ; .• .. -. ~. ...... 
·i ,-

\
I .-, 

' -. ·-.. ~ ... ~ c: 
I I ,.., .... c. 
I '? 
'." I • . . ··: :,: .: 

I I "'o 
·, ::. 
' ..... " .. . . 
I I ~ o 
'! t'~ 

o I .~ \ c. 
IIIII: • I .... , 
~ y ::. 
W It-. ... \' c. 
:IIIII< ' J .-. 
~ ·; c. 

R0 2 
R ;) 2 
RO P 
~ u· ;. ·- '-
<'• 1) ·: · f"". , .,.. 

.-. u" '=· ,, ~ .. 

:-. :'r :• ...... , ..... .... c .-. 
"' .:. 

U
• ~. 

c. 
f? 02 
'( ... :. r(, \,. • • 

,, :· 
.. , ·-· 
' • 
'• -:: 

'"· ...... I . .. . L. 

( • ·::· 
~ ·-· 

0 2 

rl ·:.· 
~. . ..: 

o'\ .-, 
1_. L' 

c ;:: 
0 ·:o 

L. 

,, =· ., L. . .. : : ... ... ·-,.. .. 
1.. .: . 

-· . 
(• ·:· . '" ... -. . 
! ..... , 

•' . 
.... · ..• .. ... ... _ .. 
',J I . 

I o -. 

' . 
'" ' 

,•. . . . . . . ' .. 
• • ·-
•' . 

' . 

·. · .. 
I I ·:_. 
' ' " r . ... 

•' ... 
c 

·. -. 
.. ...... 
• • t '-

.. . 
' 
· . 

.. 
. . : .. 

•' ... 

00908 
0098'3 
00990 
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1076 • •v2 
1~77 • PURPOSE• TO MOVE THE CONTENTS Dr THE r e B TO A •v2 
10 78 • STORAGE AREA I li THE .CTBL EtHR V . •V2 
107~ • •v2 
11l9~ • . ON EHTAV: <B) = RET URN ADDRESS • v 2 
108f • ~V 2 
108~ • CH EXIT: <B) ~ F'~A OF CONTROLER TIDB *V2 
1083 • 00 =· F"~A OF" CTBL EIHRV 1111/2 
1084 • ~ . ~ V2 
lO SS •••••••~~-~••••••••••••••••••••••~~~••••••••••••••••••••••••••••****V2 
1086 SPAC V2 

·1087 XF'RFCB EXC DISPIM . . - V2 
1088 EXC DISCLK V2 
lOS~ S 1" B XF'RRTN ·sAVE RETURN A~DRES S · V2 
1090 LDX VSCTL. CDriTRDLER TIDB V2 
1091 Lll ~< · TBRSTSd< CTBL ADDRESS V2 

: 10 92 " LDB CTF'CBrX F'IJA OF' F'CB V2 
"1093 TXA V2 
1094 ~DD I C "i f"CJO fOR M ADDRES S OF' F'CB SAVE ARE A tH CTBL. V2 

: 1 09~ STA CTF'CB,X SUBSTIT UT E STORAGE AREA ADDRESS V2 
.. 1 096 TAX V2 . 

:1097 LDA BS 1~ V2 
1098 SUB TEN V2 
1 09 9 STA XFRCNT LO OP COUNTER V2 
1100 RCF . V2 
1101 SPAC . V2 
1102 ~•• TH E F'C$ IS TRAN$F'ERRED I NTO THE CTBL ENT RY STORAGE ~R£A IN V2 
11 0 3 !t!•• · .. MAP O. V2 
11 0 4 SPAt . . V2 
110~ XF'Rl DME MPDVADrVSST3 S~IT C H TO USE R'S MAP V2 
11 06 LD n o , F. PI CK UP WORD FROM FC~ V2 
11 07 CME ~ r DV AD;VSSTO S~ITCH BA CK TO MAP 0 V2 
1108 STA OaX STO RE F CB WORD IN CT BL ENTR Y V2 
110 9 INR XF'RCNT V2 
1110 JD F XFR2 .SKIP IF" ~ F' E R COMP LETE V2 
1111 I BR V2 
1112 I XR V2 
1113 JMP r.r R 1' c RE ·ru RN TO XF ER NEXT WORD V2 
i114 X F'~2 LD·B Vf CTL V2 
111~ . ~DX TBRS TS,. V2 
1116 EXC ENACLK V2 
1117 , EXC ENAPIM V2 
1118 JMP 11-• RET Ur<N V2 
1 1 1 9 X F" R R T" · E C! U .. - 1 V 2 
1120 X ~RCHT DAT A 0 . V2 
1121 EJE:C ' 1/2 
11 2~ ••••-•••~~ ~•••••••~••••••••••••••~• M••••••~··~•• ~••••••••·~··•••••• • v2 
1123 • •v2 
1_124 • SUBROUTINE: RST f"C B '11. V2 
1 1 2' • • v2 

, 1126 • PURP OSEI · · TO TRANSFER THE CO NTEN TS OF TtiE FCB •V 2 
1127 ~ ' ' ST CRnG E AR EA IN THE CT BL E N T~ Y BACK ~ V2 
11 2 8 !II Til THE F' CB AND TO RESTORE THE • 'v'2 
1129 !II POIIiT!:: R (CTFCID BA CK TO IT S OR IGI N~\L I! V2 
11 3 0 !II VALUE.. *1/2 
11 3 1 ~ ~ v2 
11 32 W. CN ENTRY' · ( B) ::: RETURN ADDRES~ * V2 
11 33 !II ~V2 
11 3 4 !It IJI~ EXI T' <A ) - RESTORED * V2 
11 3 5 • CB ) :-. lJE S TRC 'l'ED * V2 
11' 3 6 lt CO :.. DESTR!J'(E D ~ 1,12 
11 37 • •v2 
1138 •••••••••~~•••••••••••••••••••~••••*••~··~ ~ ~~••••~••••••••~••••~~• • v2 
11 3 9 SPRC V2 
ll4C ~STERR l.Tl .Bl V $E RR E ~<IT ADDRESS V2 
1141 JMP RSl"F CB V2 
1142 RSTFNR LD~I V$F NR V2 
1143 RS TF'CB .. EQ U • V2 
1144 EXC DISP IM V2 
1145 EXC ~ISC L.K V2 
1146 · · STA S'-IA REG SA VE <A>- REfdS TER 1/2 
1147 ST~ EXI TAD S~ VE [XI T ~DCRESS V2 
1148 LDA BS15 'v'2 
1149 SUB S EVEN 1/2 
11:50 STA RS ".'C HT L(!GP COU NTER V2 
11~1 RUF V2 
1 1 ~ 2 I. ll B V ~ C T L C 0 i1 H: 0 L E R T 1 DB 'v' 2 
11 53 L DX TB~S T S, B CT BL ENTR~ ADDRESS V2 
1154 LD3 CTRP BK•X FIJ~ OF REQI}£8"1 BLO CK 1/2 
11~ 5 LD A C l~C B, X PO!MTER TO FCB SAVE AREA IN CTBL V2 
U56 s·:A RST EMP SAVE POIN TER t H T£ '1P . ST CR RG E 1/2 •• 
11~7 LrA RPs ·r PR•B P I CK UP R E ~U tST E R' ~ PR IORI TY V2 
.1158 LDB ~F'CB ,B RE QU EST ER' S FCB ADDRESS V2 
: 1 1 5 9 S T E C T F" (..; B , X R £ S ·r 0 R E 0 R I G I N A L P 0 I N T £ R I !'!· C T B L V 2 
1160 AI~A BM27 E>(TRACT R£ C!t 1 ~. :\:T ER' S PR IORIT ~' 1/2 
1161 LSRA : SHI~ T OUT LCW OR DE ~ BIT V2 
11.62 TZX V2 

., 1163 ...!'l~i Z · RSTl JUMP IF' REQ Uf. S TER IS NOT F'R!OR ITY 0/ 1 V2 
. .· 1164 TBA FCB ADDRES S 10 ( A )··RE S . V2 
. , . .. . ·. · : . , . . . · . 1 1 6 5 · : S U B V • G F" C 11 A D L R E :; S 0 F' F" I R S: T G L D :B A L F C D V 2 
:. ::: . :. . ·· . . . :' · ··.. · .' ·: . · 1 l· (, 6. .J A I'! . ~ S T 1 J U 11 P l r F C Il t·l !J T G L () r: () L V 2 
.. :: ··· : . . · . ..- ·, • 11 67 t"L!Ii -I 80 './2 . . . . .. 
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0 ~ 0 107 0 
0 2 01071 
0 2 0.1 0 7 2 
02 01-073 
0 2 0 1 07 4 
02 01075 
02 0 1 076 
02 0 1 077 
02 0 1 0 7 8 
02 01079 
02 0 1080 
02 0 1 081 
02 ' 0 108 2 
02 01083 
02 01084 
0 2 01085 
02 0 108 6 
02 0 10 87 
02 0 1 088 
02 0 10 8 '9 
02 01 09 0 . 
02 0 1091 
02 01092 
02 0 10 9:3 
02 0 109 -1 
0 2 0109!5 
0 2 01096 
02 01097 
02 0 1098 
02 0 1 099 
1)2 01100 
02 01101 
02 .011 -0?. 
02 01103 
02 0110 4 
02 01 1 05 
02 01i06 
02 0 1 107 
02 01108 
02 01109 
02 011 10 
0?. 01 1'-l 
02 01 112 
02 01113 
02 011 14 
C2 C11 15 
02 0 1 116 
02 011 1 7 
02 01118 
02 0 11 19 
02 O t12 0 
02 01121 
O r~ 01.122 
02 0112:3 
~t::: 01124 
0? 01125 
o:~ 0 1 i2(. 
ec: 0112? 
(12 0 112 8 
0 2 0 1 1 2 ';I 

01130 
02 0 1 13 1 
f'l ·=· 0 1 1 

•j ·=· • ..... .. ..J • • 

n :~ o 11 33 
~.2 0 11 :.34• 
C' 2 0 1 .1 3 5. 

0 1 136 
r•'J (1'1...,··' .. • ..... • J. .;) • 

:::?. 011:38 
u:? D11J9 
02 01140 
•J2 0114!. 
02 011 4 2 
02 0 1 14 .3 
f):?. 0 114 4 
02 0 1145 
IJ2 0 114 C 
02 0114,7 

02 011 4 :~ 
o:=: ot1 4 'J 
02 01 15 ~~ 
o;:· o1.1s1 
C2 01152 
02 0 1153 
02 f.i1 15d 
02 0115:.i 
fj 2 01156 
02 ;:1 1157 · 
'::2 0 115 3 
o~ ou s ·:J 
02 0 1160 
0 2 01161 
02 . 01 1 62 

• • 

• 

. . 
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t ' I, • o-i ., 1 D 

, - .. ·~·.· o.l _,)'-' ~, 

• •• • • • C' ,... 4 ,.... .,. ., II.! 
•"' • • •. • "' .i ..,• • J,l ' " · I "\ ~ ~ 

>c r-: f: OF · I:: 
F'C IF"E ,r.: 
-:- c:·: ~ DR • B 

, . ~ , .. . ~· o- t> 
' ' .... u .. ..&:• 

. -· · -' '"' ". "' T R '" ·'; r i ·J ?,._,.l rr .. ;; , 

P R0•3 RAt1 PAGE 14 LI S TIHG P A GE < 

SE T (X )- REG . 
PI CK UP ~ORD 
STURE: IN l'l r::P 

ro 
FROM 
n IF' 

INDI CATE GI. Di-JAL FCB 
f :: B AR E A IN C TB L 
GLotr AL FC£ 

TO U$ EJC; MHP 

STOR E WORD IN USER ' S FC B 
RE '':; 1[1RE 1'1AF' u 

"' K T r:-·~ ' \, . I F v. F ['' .... 
• '\ • •• :I!;, CO MPLET( 

•.:. ,., I ~· T c- ,., 
1 1..1 1 1 L.i'\.. T!J FCB 

~lORD v r -:- r.~· N E v .,. ··· · 1· ·· .. , ... 
I N C R t:/·1 EtiT 
RE TU;'::N TO 
RESTO ~ E ( /\ ' n L" .- I <:· T c· n -. M )-rc:.r_u .,;. ~ " 

C ::J ~~ ~ 1 ~iU E 
OPE:.F:A 7 1 0N 
DE C RE NEii T 
.-.., ... ,... I ,... 1 ... 
~,oU . r ._'- a.:. 

t ' / I ! 
I .., ' )...:: STATE E.'i T R't' 
P~RTIALL o' CUMP LF.T:::D 
! I,., . ... _.,... ( ~~T, T• ~u DO 
..... :.,j i\, I; ..__... -. - I 

I ?' AL L DO;p: 

S£T r f l ...., c- "..' -y· "'!' •.:• v 
1\J , , ._ , ., , , . ........ 

S KIP 'I [! ... 

1 N CRf:'Jlf f~ T · · ·o R ·:i ,';" • J.• · ·~ ::: :·1 I T 1 E D 

·r £ t., r:-. . . 
!'I - ,. 1.- .-., r·· T ··i [" 
. t; c_ ' •, • " I L.. 

CIJRREN T CYL ADDR ESS 
!'I ::.. i~ ; G D 0 D ~~ If R 

P ,, ~ ,. .... ~ ... 

c y I. 
0 :_ IJ 

...... .., Tl r-" 
o-: .v JJI'C 

.-. \.' I 
·-..· I ~-

,,, E : .. · ~- ·=--- .... ,.. -:-:, v· 
t l '-'' • -.. ;- ,4',( I 

S E I:" ~· 
~ ' . .. ~ !• ,.... • ... 

l .... .,. ~.... I 

0 . : - ~- - ., F: w . .. ... " - or .- ... . .... 
... ~ . t.. 

•) ' I T· :;.· ,., i. .,. . .. 

lt't 

T ' I C : ' r • : A C' ~~ T ,.. I , I ' \... ,·l- o 1 

_ __ _ .... _.,. 
.;; • .J j' t t.. ;--< L A S T 

1- r • 4 P"'o ' ~ - ... E' ..... J I • ~· T ........... t " 
• .-# ....J I ' I ' .. . j , I' ,• •' • ~·:. i ""' i b. 
M C~1· ... 1• 1"t :,. Mt,i .··· · ····r.·· ·. L~..-E" U I , : • , , , J. U i ' ,. 0, • , ! F' ~-... I • •} 

' ' c:- 'f \ ~ , ' !" •J I .IJ ... l. 
, .,..- ........ :-. 
,... . ...., ,.,._:_.;; .. ' J< !\ .. 1 

'.·. • I 
: ' .... 

.. ,. : ·n 1 I •• , 1 -

'' 'j !" r,c • _. 1 :-ot.r· . A . r · 
-1 : 1 ·: .. ·.. l H ... r ' . t·~ ·:--

'-' ·. . ~. ·'· 

R ..- ,... .,. r- , - r 
!o. I ' • ' ·- ·~ . ~ ,_ .... l~ -. ... .• r:. 

,-I.,_) IT 
~ ..... ~ ' 

("". t.- .... 
-~-

' T' ["' 'f " T 
. c. -

,. ,-. n ;r, 
• " ;_J ~ ! 

('• * II• !';" r. t' T , , "i . ._l 

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

... ...._. D . . . ~ ,..: ( T 

.... 7'· p 
; -; ·J . .. 

l t:) :- lol ' . . . 

l - ,- .... '" I .- ~J .,. ' ' I 
~ :: ~ · J ._.t. :l i . r.:;_ "'· .. -. , .. ~.- .-. ... 

H -.J.._._ ~ .... 

I ' I r ~· ·:- · ' E " T . 1_.. • • .,_. , , 

r ..
i T 

r- .... /'-- ... ·" .. -. . .:. : 

- r. 
.J 

.. ,.... ~ · ~. R 
\ • .;··.\ ., 

CTBL 

~(CT . 

I 
. 
• 

55 1 > 

V2 
V2 

··~ v.:. 
V2 
V2 
\12 
V2 
I l •:. 
y '-• 
\ ,f ~ . ... 
'v' ·j ... 
I. J ·:;, y , _ 
I I .-, ., ,·:. 
V2 
I I •:,0 
I{ '-· 

I I .-. 
y .:. 

'o/2 
I I , ... 
'I ..:: 
I I? 
'I t:;. 

o I ":. v ... 
I I .- , 
y ~ 

' ' " •.. c. 
\12 

OP 

v ~~ 
I ' ~. I .:. 
•, I ":< 
< .. 

02 
02 
C2 

(• ·=· ~ , .. 
I . .-, 
.... ··:. 
o;;: 

02 
02 
~'I ·: · ' ,_ 
l., ' ·, 

I ,: '' 

(I~ 
~ ... 
,~, .-. 
t.• -

02 
' -:.1 ~ 
.-. .-. v .:.. 
f' "':• .,1 ,_ ,, -. ..., ,~_. . . .-. 
vC 

f ' ~ ~ c. 

R '"' . .. •.· ·-

';"' ,•, ., 
.._ -. •. .· . . ... ..-. 
~~- .... c. 
_, 
' . ·-,-. . -. . . 

' I "::• 
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t • ;;. ,_ 
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. ·-
·-

• c;· . • . 
~ .· ; . 
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~. ·~· rr , • • 
.-. ' . 
"-. j ... 

011 6 ~ 
0 1 1 6 4 
r . . ...... c:
·· .a.~ tJ .. : 
0 11E.c, 
01167 
01168 
0 1 i 6 9 
(!1 1?0 
()11?1 
0 i 1 
(: 1 1 
I) 1 1 
0 1 1 

...,. .-. . -• J .. " ,. . 
-o::: ,·· ·-· ., . 
,. i,; 
.., "1 
.·· ,' 

0 1 1 
0 1 1 
i) 1 1 
0 1 1 7 ,-) ... .. ... 
0 1 
(: 1 
0 1 

0 1 
n 1 ,. 

'! ...... ' ) 
l 0 1. 

' 0 ' ~ v . .., 

1 .-. "' v ...:• 
"• .; • , -. r 
'.1 1 ... v ·=· 
a 1 1 0 ·:• ... ·-· ~· 
r. 1 • .... .i 
n 1 ,. .-, 

·~· 1 j 

t) 1 ' 1"\ .... 
._, ... .1. : .. .:... 

0 l 1 s .:j 
r. 1 1 ,-. "!: 
·~ .. A :"•J 
ft 1 1 •::0. ~; 
'-' .._ ·" _,. r 

~-· i ·:· ,-, ,-, ·-· ... "· -· ·-· 
o t::ol 
( t l' 2 ,.., ··:· 
~ ·-·-~ · 
(i 1 ?0 4 
0 i20 :i 
; , 1. ·::, ~I <. .... '- 1.: .... 
t"! i ·=· ')- 7 , _; A. L. J ,. 

o t~~~o:; 
.-. 1 ·::· r·, .:, ,_,_ .. _ , _ _ . 

r . 1 ":.\ 1, .-
'-' .. 1- ·~· 
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r. ~ ·•j) 
·-· l t':. .... 
.-1. i .-, 1 ,..._, ... .. c. . . ... 
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,1 '- ·:. 

.-. ~ =· ·-· 

. . .-. 
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• • • 
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'J 'i : · .. .. ·• 
' · I "' " • - ' 

. . ·. ·::· ··:· .. 
'.! ~ • .. - · · 
'·. ..• ...• ' 
·~· '• c ..;. .. . 
It <• :·.; ·4 
v .1- '-- o.J - · 

c i ~:: .: ~ ·: 

:': : ..: -i 1 
:j 1 .·· :! ;:-· 

I 1 ,-, • r :· .-- :.; ~ . -- ·.· 
,. n:;., · - - ··· •t t .. •.., , _. ,- . ·, 1 R ··-E JT • _. 1_, .. r. _r-, . EOF ' .... • .;!-. TO BE U P D A TE R •; ,:· IJ 'i :_ , \ .-.. 

• .._ "T •• 

P 0 • , . ·: 0 f·l 
.;, ' " . 

Nl1. 

., E ~ l ; 

,., H . . 
,... I _, 

. , -
' -. f "':" 

• • WAS 

' • 

.-. •"I •• 
: ' . .. L.. 
.... (! :· 
~. '·I ,. { • ... . . .... ":: 
,-, ,. -
. -· -

.... . 

.· .. , 
' • ' I : 

(j . - . 
. ! ~ . . - · .. ! ,., 

... <4" =· .~ ... , 
·-· .•. ' ·- "1 ._ 

~j t ~:. 4 :::. 
(" . .-, ... ... 
• . ~. t.: '-? .' 

-~ ~ :) 4 · ~· ..... ~ '- · .. · 
r· • ... , ... .... . ~ ... •:. .,... .-. 

~ -. = . 
.. · - C . J • > 

.·, • -=· ":.: ' 
'J ... !.. ·-· .~ 

• • <( - ·· .... -. '-' .!. •: : . 

. . -:::.· ... .... ~ .. . ~ .1J~' 
. · ':\·~·-i 

. ' ! 
• 

• 
I 

• 

--· .. .. ~-- .- - . .. _ ..... _ .... ~ . - ... _____________ ,..,., ···-, ·------... -.... - _ _..,_, -- -·- -- ... - -.. --..... ~ ...... _. _ __ ,, __ ·--·4-----··-- ---··- ---- - -- "'""------------- - ·--··· - --- --



. ···~ . . . . 
. -. 

E.2 YGRT£X LISTING 

001 100 
00 1101 
00 110~ 
00 1 ·1:&·• 
001 104 

00:1311 A 12!59 
056004 A 1260 
02:1041 A 1!61 
00670 E A 1262 
000000 A 

00110:5 
001106 
001107 
00 1110 
001111 
00 1112 
0 0 1 1 1 3 
J0 1114 
00 111:5 
001 116 
'J c 1 1 1 7 
0011 20 
0 c 1 1 2 1 
001 122 
0::11123 
(:011 24 
0 01125 
001126 
00112.7 
001130 
0:)1131 
001 132 
001 133 
L:0113~ 

. . 
01:5(12~ 
8(}6454 
001506 
(10~001 
001016 
00:5301 
055036 
005001 
0 5:5 024 
00:5041 
006120 
0000:5?. 

1263 
126:5 

A 12q8 
A 1269 

' 0~~034 
0; 15 0 1 ~ 
o::s:so 3:S 
0:1~246 
025037 
00:5021 
1•1503 0 
001002 
000147 
OO:=i001 
05:5032 
0 :5:i 033 
005(121 

R 
A 
A 
A 
(4 

'A 
A 
A 
A 
A 
A 

·14 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 

1270 
:.271 
1273 
1274 
127:5 
1276 
1278 
1279 

1280 
1281 
12~2 
1283 
1285 

.. .......... ~ 
~c. 0 ,· 

12S8 

128'3 
!290 
1 291 
1293 00113:5 

001 136 
001137 
001140 
001 141 
001142 
001143 
00 1144 
~: :)1 14:5 

001146 
001147 
00 11:50 
0011~1 
001152 
00 115 3 
001 15 4 
0')1 155 
0011:56 
00 11:57 
001160 

006506 :~ 1294 
00 ·-·o"" o J.{t/ )''1. 

001004 A 
001156 R 
00:5001 A 1296 
02~032 :'1 1297 
0 0 ~322 A 1 298 
006170 A 1299 
OOOOZ4 A 
0:5~242 A 1300 
010422 A 1301 
0:5:5010 A 1302 
006506 A 1303 
002170 R 
001000 A 1304 
000"-16 R 
04:5C•3/ A 130~ 
001000 A 1306 
OC11?.S R 

130 7 
130 9 

001 161 ·02!5034 A 1312 
001 1t2 0 160 00 A 131 3 
( 1 'J1i63 00~010 ~~ 
G01 164 · ;)01276 R 
(11)116 ~ 0(16(11 (; ~1 
0011 6 6 C7775·~ (l 
001167 055040 A 
001170 00:5322 A 
001 171 035012 A 
o Ot17e oo~o21 A 
00 1173 120466 A 
001174 005012 A 
00 1175 016000 A 
00117 6 001010 A 
00117 7 001270 R 
001200 00i002 (.'l 

001 201 0012:56 R 
001 202 145007 A 
001203 001016 A 
00l204 00127C R 
00120~ 016001. A 
00120€. 1431Jl0 A 
001207 001016 A 
001210 001270 R 
0012 11 0 16002 n 
!)1) 1212 14~ 0 11 ~ 

C012l3 00101t. ~! 
001214 C0l270 R 
001215 03f.I30G A 
001216 035CI1C R 
001217 0650?.4 ~~ 
001220 01~036 A 
0 01221 001004 A 
•.•01222 001302 R 
00 .,.., ..... ~. .&..:.c...;. 
0 0 1 2 ...... . 

,1. c ... :-
0 -=· .,. c 1 ·::. .. ~~ ~ 

016005 
A 
A 

1314 

131!5 

1316 
1317 
1318 
13£:?0 
1321 
132?. 
1323 
1324 

132~ 

1326 
1327 

1328 
1329 
1330 

1331 
1332 
1333 

1334 
i.335 
1336 
1338 
1339 

134 2 
1343 

001225 
·o o 12 2 6 
001227 
OC1230 

:126003 A 1344 
005322 A 
165051 fl 
005021 

1346 
1347 

DlRTtt" 

• 
DlCLSE 

D l 'OPEtt 

. . 
D11JCI1 

D10CI2 

D1DCI3 

D10CI4 

I! 

t1SRCH 

D1SCH1 

DAR 
STA 
LDB 
I ~IMP 

YZDD 
.. 

F'CCEDF'•I 
C TRHI1, X 
o,:s 

E .J E C *- lr. * !!( 
INIT IATE OPERATION 
LDn <;lMODEoX 
BT ~n0 +12,D1f'NSH 

;?ERO 
DATA 
Dt:CR 
STA 
TZA 
STA 
n:n 
ADDI 

::TA 
L n;, 
~TA 
STA 
LD.B 
T BA 
~UB 
_lA P 

TZA 
S TE ' 
STA .,..,,., 

I J:"o '"'J 

I-<' R ._, ...; I 

JIHI 

T2~ 

I. DB 
DPR 
Di ll I 

STA 
LDA 
.,.. T . .., 
·~ . ,., 
J'S~ 

JMF' 

A 
01016 
f~ 
•:. HI L F' T , >< 

C TrJ P , X 

CTOCBr 

CTBFA D1X 
cTsrsz.x 
CTOPiolD~X 
CTWORD~X 
CH: MP 1 'X 

CT!::OD ,x 
I t l!'-'"ERR 

CTDTRK •X 
c:u~Ec,x 

.,t ·r~T-:- B ~.. ...·,. ~ ' 

f' 1 DT.RK " -·· "' A 

?. (! 

. CTHE~D• X 
HID 
CTSTAT•X 
r, ~ n.: K, B 

....... 

c:r:t1P 1•X 
.:-·11C I1 
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f'C:S<E:OF') UPDATE 
RETURN FROM SUBROUTINE 

OP EN/C LOSE F'ILE PROCESSOR 

CLDSE·riLE 
JUMP IF MODE = LEA VE 

SKIP NEXT WORD 
CPE !~ riLE 
SET :JIC F"LAG 

SET OP INST TO READ 

SET ~U F'F"ER TO 0/C BUFF ADR 

0 P L E N G T H T 0 1 jS E C T IJ R 
' 

SET RMD ADR TU ~EGIN OF LUN 
TEST IF DADR IN LUN 

:BAD DIR THREAD 

. 

~ .... 

TO TRACK ADDR. = P SBUD,PART ITION TRK NO. 
AND :: rcTDI<: 

TE ST IF TRACK GOOD 

TRY NEX T TR.<.:!CK 

GEi TRACK NCi . 
DE CREMENT TO GET P~DPER RANGE 
FIND HEAD NlJ. 

SET-UP NEW HE~ D NO. 

DRIVER STATUS TO SEARC H 

WAIT FOR IN TE RRUPT. 

TR Y tiEXT H · !< . 

~JEC -~~~ SE ARCH DIR[CTORY STATE ENTRY 
PERfOR~S OPCN; INITIATES CLOSE-UPDATE 
L1;B C'~FAD,X SEARCH IHT~RN AL STATE ENTf!Y 
.... 1 "'1 R' I• "'· 1.. J ~ · - · 

JAZ t1SCH4 JMP IF NO DI RrCT ORY ENTRIES 

"" T ·' "' H 
Il B;~ 
LDX 
TEA 
ADD 
... t'• ... 

' ""' 

- -,-,-,c::,-4 
u,·~·~.j 

f'T C'MP":)JV 
- '- I I '- '"' 

r -. .. ,... B " 
·-· :f' V ' "' 

~ , \J 
.... J. ...... 

LD .-. ., E' """' .. ; . . .., ... 
..... H~ 

: .... 0 
oJ ,., t 

:l1SCH3 

tt':.:CH2 

FrNAMl•X 
D1SCH 3 

LDA l,B 
- L' " ~ · . ' N "· "' -=> X .;; • T-• ' '-' I ,.. ,., .._ J 

JA!'iZ 

L ".•. J. ,, 

SU P. 
'!)f4-, ... 1 c. 

LDX 
i .. D X 
SIB 
L .... .. ~ 

_I I "' 

J A ti 

I ... " - .oJ .,., 

;_ !J A 
L;:)l> 
::JP.R 

D · -c·H~ ~~ .. .... 
·- '1'1 .:; ' j ' • • 

F' C ~~ A 113 ' X 
D1Sf;H3 

V$C TL 
' "P. "' T~ X 
j ···~~ o.J' ~ 

::: TCP,X 
CTW LF'T'X 
TJ1SC01 

.-. .,. r -. ~ x 
'-· i I.,. .D ' , 

FCIFE, B 
F CCt1DR , B 

NUL rr roNv,x 

F 0 ..... , . . X 
f' I 't a:.i •, e 0 F 1 -~ u ; T R 1 E ~ 

TEf'iP STORAGf. 

R E ,~ E R C N C E i' C B 

GET i·H~ X T E H T i< Y 

EMPn' 

EN~ ilF DIRECTDRY SECTOR 

TES T riRST 2 CHARACTERS OF NAME 

CHARS 3 AN:: 4 

CHARS~ P.t'ID 6 

NA ME rOUND - RESTORE X 

SA V£ ENT~Y POINTER 
TEST 0/C FLI":G 
JU t': I' I;. :JPf. d 

~ L ·-~r. FIL~ ~n~r·E~~, ·~~ I..; , i J .;.,.. - f'- I " • 1.J •• ·~ ~ .L t o..J 

CON VER T TO P•lYS ICA L RECORD NO.,Ir M~T . 

552) 

(12 012:53 
02 01254 

R C:~ 01255 
RO?. 0125(:. 

~02 
R02 
R02 
R02 

R02 
R02 
R02 
R02 

02 
.,, 0 .-. 
1'111'. .:. 

R 0 ~:.' 
R0 2 

R02 
RC .2 

02 
02 
0 ·::> ·-
02 

r.>() .... .... ~ 

R02 

Rfl2 
o:: 

R 02 
R02 ....... -~ 
1\. v ; " 

02 
02 

02 
R02 
~· n .... .~ ... ..:. 

Ll2 

.-, 11 -. 
~ .... ..-.. 

0125? 
·o 1 ....... q · C...J. 

01262 
0126S"· 

0!264 
01265 
01267 
012613 
01269 
01270 
01 ......... c ,. .::. 
01273 

01274 
01275 
01216 
01 ":) ... .,. 

'- (' ,. 
012?9 
01280 
0 12 81 
0128 2 

01283 
01284 
0 1 '"' :=: "'i ,\, L- _, -.., 

0 1 .-. ~ . .., c. .::;:. ,.· 
012E:8 

0
.~..., ..... 

' i c. ·:. ._, 

01230 
01291 
01292 
0 •·::-g·· ... ... .... ~..., 

01294 
012-::J5 
01296 
01297 

0 1 ,..~o ··· 
J. c. .. -' •;t 

r:• (! ·:• "\ 1 r, l".o '~I 
' "· .. ·- 'J - c. ':? / 

;) ;:: f) 1 :::: 0 0 

c. " .. 
I"'= •••• L~ 

a 0 ·:· ~ .... 
r-. "' .- . J'C. .... c 

.... ,.... ·::· 
r> -· • ·~ 

;::. " -=· , ...... '-
!"""• !"' ... 
···:. ' J .:. 
i:· i j ·.:· 

' ·- 1 ... 
1::0 .~ •• -, 
.~. ~· .;:, 

~~ (': -· 
• • • I~ 

, .. ;"> ":• 
(!. · ) '-

,. . r• -, 
iT., •,0 ~ 

... .: •. · • .r.l -, 
1) .l .;. 1.. ... 
').. .. ,., 1:-., .:.,. 
I 1 .. :• ) •-• 

IJ.. i ·:; i'l ·::j 
' .... - . 

U~ i ~ 't' ,-, 
.. -.J ' ·~ 

I'J ' '=· 1' 
,l ·-· '"" 

( " "':11"' J ;. ... l 

01:::18 

'J•:01 ' ) u ' ..... : 

.:~ \) ? 01320 
f<i] 2 01321 

r.;:o ;:: 01:::22 
,..,. (! "' 
' . . . 
r:· !"• ·: • r:. .• • ' 

.... :J' .- . .. -..... . .. 
L_o ; o =· ;r •j ... . ... ' • ... . (':, v c.. 

? f~ ·:· . .. \.... 

~; ,-J ·=· 
! " • .. •.• 

:-. . -, ·=· 
I"!' , J '-'• 

.-.. -. .-. :'I; ..... ~. 
' •• l... . .. , ' . ! • 1-. 

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

0~ 41.· 
·· : t 41 <;. ~ ,:_, 
•. 0 "' 

i't ~·~ '*Q 
• .. • j - ; 

~·~·1 .-) ' 
o,) .. ....... .._ I. 

r. ( •"'\ .·• 
;_ . ... ' f (. ~: . 

!'· . ... 
• .. • ... ':Y t: '· ' 
!"! ~ ... ~:· .. ' . . · .... ,. ·- .... 
r. ' - ,, 
0 ! 

. •"\ .. ~ 
q. L':. .... 

11 I .'1 •::.:~ •:t 
;_. Jo .. ,. ' · ' · ' 

· .. 
n ~ ~: ... ··) , .. 
·~ ··-· 

...... .. .. 

: 



. . . . . 

E.2 VORTEX LISTING 

00 13~~ 
0013 ~6 
0 013 :57 
00 1360 

00 1361 
001362 
'.10 1363 
0 01364 
00136~ 
00136€. 
00 136 7 
~ 01370 
0013 71 
001372 

00 1373 
0 0137 4 
0013?5 

0013 76 
'.:l 01377 
:) 0 14 00 
001401 
001 40Z 
0 01403 
001404 
001 4 05 
~ 0 1406 
001407 
0 014 10 
0 0 1 4 1 1 
001412 
0 01413 
001 414 

0 0141:> 
001 41 6 
C0!417 
001420 
OO:i.421 
0 01422 
001423 
0 01 424 
0 '; 142~ 

00 !426 
(", "14~? 
v ~ •• L...r 

1) () 1 430 
001431 
001432 
00 1433 
CI01434 
00143~ 
t' Ol436 
001437 
0 01440 
0 0 14<· 1 
0 01 442 
00 1443 
0 0 1444 
001445 
00 1446 
001447 
001 45 0 
001451 

001452 
00! 45 3 
CU145 4 
00 1455 
0 0 1•156 
0 01457 
0 01460 
0014 61 
001462 
00 146 3 
') 01464 
0 0 1465 
~ (I 1 .a 6 6 
C S l<H~7 
00 1470 
001 471 
0 01472 
00 1473 
001474 
001 47~ 

12600~ 
0~6004 
00 10 00 
001 317 

A 1442 
A 1443 
A 1444 
R 

144~ 
A 1446 
A 1447 
A 1443 
A 1449 

000000 
'02E.OOO 
00~001 
175C15 
003016 
000121 
100244 A 
10014 7 A 
00100 !) A 
1 0 136 ! R 

A 
R 

1450 

14:51 
l452 
1453 

14~4 
14:5~ 

001373 R 14:57 
'o 6:50~f.l A 14~ S 
0 0 6 0·2 G A 1 4 :S 9 

ADD 
STA 
JMP 

E ,IE C 
DNSECT EIHR 

LllB 
TZA 
DIV 
;< A N Z 

Dtf~EC2 F.:XC 

• • DINST 

r. )\ c 
J 11P • 

t:QU 
STB 
i.:JBI 

0 0 E. 2"0 l) · I~ 
00 1376 R 
006010 .:-l 
101400 A 
1l:i006 A 
100444 A 
100?4 7 ;.:; 
0 :54000 A 
1 01400 A 
00 1415 R 
1 00244 A 
100147 (.l 

005322 A 
001026 A 

14~0 DINSi' f.~U 
1461 LlJA I 

R 
A 

001376 
[1 0!000 
0001.34 R 

1462 
1463 
1464 
146~ 
146G 

146 7 
'46S 
l 4 f . 9 
1470 

1471 

001415 R 147 2 
02:50 5 0 r.: 
006010 A 
102~00 :1 
115006 f~ 
O::i40C:J 
102516 
1:504:5:5 
O:::i:505C 
006446 
001445 
006010 
103100 
11~006 
0:5 400 3 

A 
A 
A 
A 
A 
R 
A 
A 
A 
A 

1473 
1474 

'· 47~ 1476 
1477 
1478 
1 47 '3 
1480 

1481 

1482 
1483 

01=t24 3 (; 1484 
006150 A 1485 
060000 A 
10 3 10 0 A 1486 
0 104 4 0 A 1487 
11~006 A 1483 
054000 A 1489 
l OJOOO A 1490 
001000 (."j 1491 
000 134 R 
015050 A !492 
100244 A 14 93 
100147 A 1494 
00670 6 A 14 95 
ooooo·:, .-~ 

OR~ 
• . v (' 
· ~ ('> " 

E X t: 
S TA 
~Eli 

:::xc 
EXC 
IJ;; R 
J B f"l:l 

j 1·1 p 

Diti STl f.Q U 
l.D B 
LDA I 

ORA 
STA 
C!A 
~H~ :~ 
S T ~~ 
Bl 

l D I) I 

ORA 
:iTA 
• n fl 
·' •• ... I ' t o o I 

DINST2 Oi-IR 
: 1"\ A . . ... (' ., 
ORA 
STA 
E 'o< C 
H1? 

DINST4 LD A 
EXC 
C< C 
I ~IMP 

4 ... ,... .. , .. 
.&. "'t ;1 ( .... 

1498 • 
065042 A 149 9 DTS ECT ~ TB 
00~012 A 1~00 TAB 
005001 A 1501 TZA 
175016 A 1~02 DIV 
0 55033 A 15C3 S TA 
0 05021 A 1504 T ~A 

1 2 5045 A 15 ~ 5 ADD 
055032 A 1~06 $ 1A 
00 1C 20 A 1507 JBZ 
00 1476 R 
02~(14:; ~ 

100444 A 
10074/ ::::, 
0(12000 ~ 
001777 R 
125G32 A 
05~032 A 
025042 A 
006706 A 
OOOOOC A 

1~03 
1509 
1:510 
1:511 

1:512 
1:513 
1514 
1:515 

DTSET4 

: n ~ 
C""'-r" 
'- ....... -
F: Y C 
,IMP !'! 

rlt:'D 
:S T A 
LDB 
T Jr1 P 

1:516 • 
.00 1476 006~0~ A 1~17 DTSET2 JS R 
001477 001707 R 
~01500 001002 A 1518 JAP 

YZDD 

l fClrE:,B 
rccEor,B 
DISC05 

FCRECL,B 

CTSTS Z1X 
"D 1 I B R 

Hi AP I M 
ENACLK 
.'J NSF.CT 

• CTIST.>< 
~ 200 

• 011)1400 

CTDVAD,X 
DISPIM 
DI~CLK 
:.+1 
0 400,DINST1 

ENAPIM 
Er1AC LK 

u r r1 s T ~ 

·· ·- K ""R " '4~ ... ~ 

CilS TtX 
,, 1 c 2 ::i 0 0 

crnv ~n.x 
~+1 

0 16 
BR12 
::; r:sr,x 
PA0+ 6,DINST4 

0103 100 

CTDVADtX 
.DJtlST2 
CTti NIT,X 
OE. t't:IOO 

(I 

CTDVA D, X -.. ... . ,. ~ 
0 
D1S:K E P. 

CTI S Td< 
r.tl AF" I M 
~ !'! A ·::: L K 
:"; ) ·p . ' 

,-·r•··· ... z x .... . ... ~ . ' 
cr r..:; e:c , x 
CTP<: x r , x 
C:T DT RK1X 
lJT ;; E T 2 

CTf:E XT,X 
TI T"""I "' ,., •• .::> • n 
n r "" ~LK 1,. •• ~ i...· 

DZADTK 

CTl1TRKtX 
L': T JH RK,X 
! - '· · ..,. N "=" X' • t .... f ~ , 

0 ' B 

• 

PROGRAM PAGE t7 LI ST ING PAGE < 554 ) 

INITI AL fiLE EXTENT RC2 
NO W UPDATE CUR RENT EOr rOR LDGlCAL RECDRD.R 02 

R02 

F02 
SUBROUTINE TC CALC~LATE NC.CF SECTORS R02 

IN FCRECL. EN TER WITH B= FCB R02 
X= CT BL R02 

INCREMENT TO NEXT S ECT OR 

SUBROUTINE TO INPU1 ST ATUS WORD. 
SAVE RETURN ADDR. 
SET COUNTER FOR ~PPROX 2~ MSEC UAIT 

BUILD SNSE DC U NOT; BUSY INSTR 
• 

SEN SE DCU NOT BUSY 

DECRrMENT COUNTER 
UAIT FOR SH ORT RECDRN 

ERROR, NOT R E~ DY 

REPl-ACE RETURN ADD~. TO E-REG 
BUI LD INPUT STATUS WORD IN STR UCTION. 

01 025XX 

INPUT STATU S WORD . 
AND OU T BAD TR~CK ~ LAG 
ST~RE INPUT STATUS WOR D 
UNIT I S O.K.~ CDNTJ. itJ E 

C 0 1 ~ S T R U C T C lJ T P U T S U W 1 N S T R • 
C.C:"!" UI" IT NIJ. 

OUTPUT SU~ TO SELECT ~N OTHE R UNIT 

B UIL~ S TOP ~ ~ER AND I NITIA L . INSTR. 
SELECT THn T UNIT 
GO TELL USER UNIT IS OFF-LINE 

N 0 ii F:' E T U R N 

C~L C . TQACK A~ D SE !. TO ~ NO . 
EN r E~ WITH A= RELn ~ IV E SECTOR NUMBER 

:J I 7HIH P~~TtTIDN,IE, FCI~E. 
:y; ·::: CTBL 
C T D S EC ..,. SF: C T 0 R I!~ . IJ IT H 1 N TRACK . 

CTDTRK= T~ACK ~~ ~ . 
SA1'1E AS PAI~TI r iDN STtd<T . 

.,_ 
-·- S"TA~ T l RK "' 0 • I o 

F I 1~ D ~i Q • 0 F B A D T R ~ C' K S • 

R ~TIJ~N WI~-~ A= ND.DF EAD T~ACKS 

CHECK IF G8~D OR BAD TRACK 

G lJ ~l D T R A C t< 

R02 

RJ2 
f( 0 2 
R02 

R02 
R02 

02 
02 
D2 

02 
02 

02 
0 2 
02 
02 
02 

02 
02 
0 -:. •• 
02 

0 2 

02 
02 

RCJ2 

0 2 
RO? 

1.)2 

0 2 

, .. , ·:. 
v ... 

02 " ~. 
'.) '· 
(1 2 

0 •;, ·-
•J' ·:.· 
' '"' 
I' C• -·-
(!2 
J 2 
0 [· 

r, ·-~ 
L. .:. 
.-. _:. 
·- · t-. 

..... t'o ,- , 
~ ' . " . ~ 

r-. ,, - · 
~ 1,1 : . 

r:. .... -~ ... ._. ,, 
;; (· ·:. " ·- ·-.... r • . -, 
;., .... .. 

-~ 1', ·:. . .. -- ·-
~ ..... . -. •'· .... ,:_ 
r"• ·· : . - . 
f".. ... ..-.-. . -, 

'J.:. 

C2 
~ .-. ..... 
f~ . ·~ 

... . -, 
' J ~ 

f<: C2 
I:" ... ~ ;: • . .. . ·-
~· i\ ·' ) 

• 'J \ • 

01436 
0 1 43? 
01438 

01439 
01440 
0 1 4 4 1 
0 144 2 
0 1 44 3 
014'14 

01445 
011146 
0 1447 

01448 
01 44 9 
0 1451 
0 1452 
0 1453 

01454 
01455 

01456 
0 145 7 
01 4 58 
0 1459 
0146-J 

0 14 6 1 
014 6 2 
0146 3 
014 (;- :1 

0!4 65 

014 66 
0146 ./ 
r ......... J . ·· b-=-

0 1469 
0 1470 
0 1 4 ? .:. 
01472 
0 '47 ') .L f ·. :1 

01 47 :1 

01476 
0147 ? 
0 1418 
0147 "'1 

0 1 4 8 (1 
0 1 4 :31 
0 • 4 •"J ·~ 

• OJ c. 
014 c· ·:o ......, ... 
01 4 fi-i 
0 1 4::: :~ 

u1~·SS 
•j 1 4 8; 
0 .4.-. .. ·. 

~.. 0 •;) 

0 1 ·i 8 '3 

'.)1 491 
•j i '~ 9 i~ 
.. c ... - -ll ... "" ':,. ::: 
r· ·-:J.Y·" J 4 • .. .. ,. 

C 1 49 5 
(; 1 4'?1-, 
014'.::1 / 
,., 't ~ u ·=-· .... ""' .... 
tjl4 ~' 9 

01500 
0 1 3 u 1 

0 1 50;~ 
0150:::0 
" ' '-"0•" 
' '"' .A. •• J -;. 

01 :5 0 5 

C" l :31 n 
n ) c .. • .. . ... . .:. '· 

0151.? 

. ' . . 

' 



. . . 

00 1 50 1 
;j01502 
00 1503 
} 0 150 4 
00 1505 

OD1:i0 6 
!J 0 l 

.. , 0 
~ . 'J 0 1 

COl:'.i 1 1 
,, 0 '-' . 15 12 
no 1 s 1 3 

._.;)15 14 
,... ("' .. C" • c::' 

..... ,J J. ·- ' 

:}(:15 1E· 
0015 17 
0 iJ 1 
G 0 1 
::! 0 1 co- ..... -· ._1 c .:;. 
~01 52:: 
... ('\ 1 
. ! ·-· 
(l 0 l 
' . ;) 1 

t=' -· .1. ... 1 .:. .. 

C' "' .,. 
...J c ,..I 

525 
!• ,.. 1 c;-• ...,. 
·-· ... , "' ..... c.. t'. 

C0153 0 
("I !, •1 t:; ":t 1 ..... ,,~ -- --·· 
.. ,., • c;:; ":" -:• 

.,; _, ........... ...... 
;"):)1~· 23 
'(") ~ .. Lz: ":' .... 

.J • • • • ...., -w· 
<'"! ·'·1~'"~·1: 
·-· ... .& ._. ,_ • ._1 

.... 01536 
,, -:: ·~'? 7 .. - .... ~ 

001540 
'! 0 • ": 4 1 J. ..... 

:JfJ1542 
001543 
.......... c: ..... 
1,! v .1 ....J ~~ .. 

"'•01547 
00.5:Hl 
10 1551 
.,0 1552 

,., 01 554 
O!Jl!j55 

;~ ... •, ...... 6 
~J ._. ._. 

-.J1 C'C"7 ._, ..... ; 

POt~ E-0 
u:)156! 
• I (j ,1 .: L_ ":) 
·-· ·-' C::• ._ 

'•! «::""~" • ·' r • . _., 

.; 0 1 56 4 
''L'I15' c--· t· ·-' 

.-. , ~~.,. 

.J ~ -=· 
(i v l :_i E- 7 
.-. I) 1 5 7 !) 

:J n 1 57 1 
··· u· lC' "" ·~ •. . .J l c. 

~~-,-. 
... • - t .j 

:.: r~ 1 57 4 
,., 0 1 r.: -;- 5 

'• I ' 

" ' ' r ._ - (" 
•JV .. ~ ·-• 

"01 C'?-,. • .. · ~ .,,,lt.~ 

"O' t-1"';•' ,_ J. 0 1,.1 v 
0:!1601 
... ;"'1'"'""' •.JU..,C.V&. 

O:J1f.C3 
CD!G04 
.... " .. ,.. , c: 
•. •J J. C• I} ·-· 
~. , , • i:_ ,.. .. 
• ; v J. 0 :.: b 

""11Cn,. 
•• •J ..... 

r•ro•r•:-• 
.. ·--· .& ... . . .... ... . . :..! 1.. ... ·.:. J, ... 

• • •l • G •' <:' . • ... 4'.J .. _ 

.. : 0 1 6 1 ~-: 
n n 
1_1 IJ ' ;; • • 

L "t 

VORTEX 

00 14?3 
0 4503 2 
O l e rl3=> ••• c " 
00 1000 
C0 147 ... 

02 501 2 
00 ~001 
O!!i5003 
0!5600 ,;! 
0560rl5 
OSE.OOE. 

00 100 0 

V
,..., , ., C' ro • •'', (' ... _, ~o.: J. -.:. 

0 •,.:-!"ln~ 
·-· ·~· u to:. 

C £lE.4 ~3~J 
0001( . .. ~. 
c 1 6 r. 0 ::. 
t4GOOS 
(10 50 12 
00 5DD! 
~ ,. c::: n '"~ " ,.t,..<Jv..; .. 

005G2~ 
f'!'!C'I"o,...,. 
v t'- ..J Ll J C. 
1 ~ • .::. n 
4 ~ OJ .... 05 

,.. c: c:. n ....., , .. 
... ..... ..J v c.. \:0 
,... • c .-, """' eo 
o,~.r .JI.oL J 

SC641 A 

nrz ~•r.~........... ,J . ~ 

:J 1 s 0 ., ~. ,. . 
''="cnn ., , _ •J "" \ ., 

(10 5111 
14E.OO'S 
OO 100 2 
c c 0 1 2 c;. 
,. •• ~ 6"1 .... .., 
v "1· J:. ,_, u ..... 

00 !00 0 
00 15 1:1 
J01547 
~l biJ0 3 
00 531 1 
: ClGl :J 
00 01 22 

oc 
'10 

1 00 0 
t~jtl ~. 

nE¢',.-. .. ,. 
v '·''-'"'f'l 
02 501 2 
(I 4 ..... {'o (t •'"'o 
., .L V .,; ,_, .... 
r. 0 e.• ·'\ • " 
1, ..,1 •• ;. J. • 

1·, '~ 5 r• "' .., .. ~·· -· .,:, . 
·.'' '(' "~ •J ... ':"· ' u .:.. 
:)(iJS45 't 
1)0 1~)/ '• 
'" ""···· .. ""'· ·.'C.')"'•C. 
. ·. (', .. , ... c :; 
() 0 l. e· -. .... 

~- :· . . -· 
... 0 
I 0 

!) -~ ·~ ··~. 
fr 7 a. -·-· . . 

n '' ·::- ,., (' ·. v .... .._ ._. ••• 

1'\ ... ~ r- c\, ' 
._. C• .J -· 

" ' .:: ..... ~ .. -· .... ,_ 
44 C' o"J .... ' ' 
j, "+ ·- · ._. .;.. 
D(', ~ """" - ·' '-' r , 

c a ~~ 1 2 :· ... 
f"o'-. C!'.ro4 ', 
~· c. -' ._, .1 t":. 

~ 1 
GO .... ..-,; . .:1 ,_') .i 
/'0 n .•· c::- n ,•' 
... ._. ':> .... v '=' 
00 ~ ... .. -

.:. ""t ..... t. 

f" nt:~ ""~ v v OJ ._ .... ._. 

0 0 ; 
IJ 0 1 

r ' ~~ 
;:·. " .• 

Q (! "~ 
c c c ; 

L ISTitlG 

. 
H 
.~ ... 

-. . .-. 
A 
"· ~ 
{', . ' 

.. 

., 
rl .. 
j• i 

.~ 
0 '. 

. .. 
n 

' 

-. . ' 

. -, 
" ..., 

• 
•• 
' 

,..; -H 

p 
'-. 
A 

c 

.•. 
H 

A 
R 

~-
r1 
~ -·-

,.., ., 
i~ 

~· •• ,, 
' • 

-:· 

' · 
" ·: .. 
''· 

.-. _, 

--·:' 

·--• 

-. 
~· 

·, 
:• .. 

• •• -. 

1:"19 
1520 
1~21 

1 ........ .., ..... c. ,. 
1 
J 
1 
1 

~52 9 

•
1 I'T ,.. . .... 

.. J ..:. ...:; 

1 '~"'4 · J ~ 

1 53 5 
1 

c:- ...... • 
..... • j b 

•
1 ~ ·";; '? .,., ........ 
,,-~ .-. 

J. ..J "+..J 

1 5 <! 1 
.. -· 4 .... J.~ .:. 

1543 
1 5 •' •• ~ . ..,. 
1 c:· ,. C' ... .... ~ ..... 
1 5~6 
1 c; A ,"7 
• ••• "'T 

• ~~II':'-
4 _1 .... .;. 

' C' c;. .·1. . ··-· •' ..., 

1 W«' 1~ 
"" .,J ~J .__I 
• c:c-l. <Jj tJ 
1C'~.· -/ 

"' .J '··' , 
, .. - C' '" .. ) ..... -::. 

1~ 60 
156 1 

r. ,. ..... 
... ...J ;:;. •':. 

1563 
•, ~ c _., 

_. .... ..,. 

1 C'.I"'~ _, r:· '-' 
.56/ 
-- ~E: o J. .:. • '-' 
15E',9 

.. c:- "'t' • 
·J , i 

• 5 -. .... ·. ..·· c. 

15 / 4 

. 5 •;o c ! • . 
~ .. ·-· 
tt.l "' ol ' .. 
J. • .J ,. " 

1 I!' - . •':1 
4 ~ .... :,.. 

• C' -=· r· 
.&. '-' • • • - · 

t ~ .::- 1 
& .~·-- ... 
' c ~ "':· -· ·-· ·-· 
1 c: .... ..I 

.... 0.: · ~+ 

• err.,• 
J. "' .- . ~ 
~ 5 ::; 7 

1 0:: "'""' ........ '.• 

1 .. :- .... ·=
... J C• -· 

1 C:: '=' I"\ 
A. •J .. 

'· \'!' ~., ,, 
...... •' . fo 

" c::. , ., -~ 
.. -· J ...... 

1 "';· .. 7! _., . . .. -,. 
" ~-. ':.. c:: .;.. \., ·' ... 

. ... .. . -. , .. 
L • ..) ~.o . ;, 

,_ "'" -... 
..1 ~ ::0 f'' 
~ r- q':' 
J. ;:) ~· ·-· 
• - r , .... 
.\ ) :=- ") 

• .~ n 1 
.& • ~ 1.' ,J, 

': •• r. ";> 
) '·' 

. .... ,.. "':~' 

.L. t; • ... ·-· 

,,,., , :" 
... . -. '! ·-· 

D1FN~H 

D1S R£ C 

D1 S RC1 

Dl~~ RCS 

:;)l~ RS2 

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

YZDD 

I ~ ...... 
I I ft. 

L [; ~i 
J NP 

"•r:c '- .... '-,.. ,., 
.... 1,1 .r> 

TZA 
s T r: '. ,.. ,., 
.;;, r ·l 

srq 
~ T " 
v -~ 

IF F 
.J r·l ? 

C' '[" 
'-· o.J - ... 

L I.i B 
"" A ,_ .&..• • 

BT 
-:. ... 
..... """i 

~~ · -c-
~U.a.t ,. ,•, -o: 

r · .... 

T Z ;~ 
:-,i lt: ' . ._. ~-· 

'=' ·"" .\..' : I 

I r o l'"o 
L .. ' ;:o 

T! n ... 

... 

' ~ ..... ••• . • ... -t 

•·1 n r1 --
"'' ! . t': .::. .... -. ' · ::• ,_; ... .. 
.. . .! ,.... . .... 
T c· c' . ' ' 
• •:1 ra, 

._.. I ' • l 

r r -r 

! M. '7.• 
"' ' I ' ' 

C" t' · ' I ,_ 

I - . -.,. 
....; .... ·. 

~ :--1. 

' ~·; · ... 
• ' I ~ 

r· r 
• 
,_: >1 ... 

'.·· ,- ,... 
- · ... 1_. 

1 r: .... 
i - 1. · . •l 

.... l " . 
1.• , .... 

·, ·. ,.. __ 
.! • • i 
~ 

: . ' 

n • • !_I •. 

; • r 

.:: '·· ~--
~- I '• ,_.. ' .. _. 

v - ' . 

.- "":· .... 
.: .... .... 
' -. -;. 
·~ ....... 

' ""' r . 1.. L · 0:. 

' ~ , ... ,.., 
!,. ,.; -.; 

.... , .... ... · .... ,., 

... "";• ... 

.. 

M 

~ .. · u 
o I~ ,-

•. ·-· 
C I ~ R" '• \ ' I 

.., o I 

CTD TRK,X 
i' : T D TRK•X 
TIT :'> [T2 

iti ,.., '!' 'f. 

t'"'• "'r' I ' ,.._ ~ J U 
..,. I r L, L r\ 

FCCA DR B 
f •:-:CE OF • B 
n::rr E.B 
FCEF E,B 
"[)''• ~~"" \ :-r. .t. /,-c. 
i.,:S: T F N R 
VORT E X-2 
••e-:-~lR 
~-· 'I 

· .: !I' ·*' "' 
.- . ·: r• f ' B • " 
i..J t !"' ..., 7t"t 

F C.:~C M, B 
·'· 1:1 ~· -~ 8 , D 1 A E R R 

.. 1--: ;.: F E 
·- ("· T [" C" 
i - ' • .... 

' B 
J 't• 

~· 

CrtC ~V sX 

C .,.. F C B , :< 
i· ·:: 1 :-: E J B 
,- ' OE OF s X ·~ 

C. T f~ 1, n r o,,• 
t! J..l c. ' .' .. 

r , • ·, 1 
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BAD. INCRE MEN T TO NEXT TRAC K. 

FHil S:H 
Fl lo<! T"'tl 

1 1 4 ·_ .. .., 

CLDSF.: ~TATE 
THE CUJ$E 

EtlTR't 

ZEi'W TH E 
~~O R D:': HI 
PRE 'v' GIT 

FOUR ADDRESS 
TH E FCE , T:J 

ITS F UR'I HER US: £ 

RE ST LIRE FCE "· .. , D n t I E l< IT TO V$ F!'!R 

E ~<I T F I ~: E XT f<·EQ UEST 

:SKlP 
F C ;;: 

R!::COR I' 
nDR 

r;, F: 0 c E.: $ ::-: [J Ft: 

c-R ... .. ., 
L. i( , j I·. I F D Ifi' F.: C T AC CES S . 

C•LI '-I<'TC I'oi 
I II I ~ ,J, -" o"1 '- c:-c r-oor. 

f' - ..... • ... v 

r F 1·1 0 ' l t• I . . ~ '- REVfcR S:E 

CH f.C I< 
YE S 

I F' 

l tl C f<Et1DIT 

RE ~ ORE 
r:' V l T ·- ,, ,, T n 

'J 

P:~ S S EOF. 

-:'E ::: ORii 

, .... C"' ·.,· T 
l it- I'• 

E .O T 

!-. f QUEST 

SKIP REV!:' t' .... • • n '. , ,. 

DE r:- Rr.r:::rn 
"' E , .. I :-; '·. I '·i G ,t, • • ·1 1 I ) 

• ~, r . , :. 
"I . .. 

~- ro r:- r1 . .. u ....... 

F!LE 

~~ E ... T !"1 t;· c; . .. ' . ..._ EX IT 1 0 V $FNR 

E" .... J 

•.! r·, l 
, . r1 ' · 

·:"> ,_ • • 
·> c:. 

TO 

:~· ;; R R 

r r • I T"t 
1 1 .&.1 :<;[QU EST 

·~· ,, r t.:· 
-~ ..... 

,...,, r<;.. '" ' t '"I! 
rt -· I ... •. r • I 

., 0 .-. U n R .- •• T . ., ,,1 .:..:·, ~ 

. -· n 111 1., -~ K I p ._·J·Jr-t T 

ll llo>.t .•. 
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; ; i • 

·:;: T -i t: r · .... ' .. 
CH , .. :·t·· I F' 

,_. ::; r ..... r r 
.!. r-

.-·n ·- ,_ 

Tn . ~ 

r . r. 
~ · 

., .. _, 
.> 

TO - .-,(.• r'• l 
i' ....... 

("' : I ... t:"' ' J T 
... .J . .. . . . , 

0 R -~· .:. . 

,. ., ,.., -,., ,, I T I at: 
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•· .......... -~--.. - . ' •· . -·· 
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0 1514 
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01516 
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1520 
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.._, L ._J ~ ,J 
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., 
...... ~. 

00161:5 
001616 
•J·::16 17 
001 620 
001621 
001G2 Z 
00162 3 
001 62.4 
00162:5 
00 1626 
001627 
001630 
001631 
::101632 
001633 

301634 
00163!S 
:J01636 
001637 
001640 
001641 
001642 
00164~ 
00164 4 
0016 4:J 
001646 
0016 47 
0016 :5 0 
CC16 :51 
0016:52 
0016:53 
8016:54 
0016:5:5 
0016:56 
00 16:57 
001660 
0016 61 
Oul£62 
001663 
001664 
00166:5 
1)0 1666 
00 1667 
001670 
001671 
00 1672 
0016 73 
001674 
00167 :5 
001676 
001677 
00 170 0 
001701 
001702 
001703 
00170 4 
001705 
OC1706 

1)017'07' 
00 17'10 
001711 
0 017'12 
·o o 1 7 1 3 
001714 
0017'1::5 

. 
0016i:5 
06:5044 
01:5033 
02:5037 
16:5040 
00:5001 
17:5016 
0:5 :5 0 33 
00:5021 
12:5032 
02:5032 
0::15032 
100444 
10 0747 
002000 
001777 
001634 
125032 
055032 
015027 
14:5032 
001004 
00 1 €. 62 
001016 
001672 
02:5026 
00::1 .... £2 
17:5b1&
oo1ozo 
0016:54 
001016 
0016:54 
01:50Ie. 
00:5311 
14:5033 
001004 
0016&2 
001016 
00167'2 
02502b 
06:5031 
001010 
00167'0 
00:5301 
001040 
00:5101 
001040 
00:5001 
055 0 37 
005001 
02:5032 
005322 
006170 
0000 24 
06:5245 
055242 
0 15 0 37 
0 25 0 44 
006706 
000(100 

. ' 

1607 ll 
1608 ll 
1609 !4! 
1610 !« 
1611 ll 
1612 • 
16 13 ll! 
1614 • 
1615 • 
1 616 • 
1617 • 
1618 .. 
1619 • 
1620 • 
1621 • 
1622 l« 
1623 ll 

R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1624 DlSKJtS 
1625 
1626 
16.27 
1628 
1629 
1630 
1631 
1632 
1~33 
1634 
1635 
1636 

A 16 37 
A 1638 
R 
R 
A 
A 
A 
A 
A 
R 

1 639 
164 0 
1641 

D1SKP2 

1642 
1643 
1644 

A 164::1 
R 
A 
A 
A 
A 
R 

1 6 46 
1647 
16~8 
1649 

::. ··16 !10 
R · 

• 

A 16:51 
A 16:52 
A :· 16~3 
A 16~4 
R 

DlSKP:S 

A 16:5:5 

• . 

R 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
(~ 

A 
A 
A 
A 

1656 
16:57 
1658 

DlSIC$4 

16:59 
1660 
1661 
1662 
1663 
1664 
1 665 
1666 
1667 
1668 

D1RTH4 

A 166~ 
A 1670 
A 
A 
A 
A 

16?1 
1672 
1678 

1674 
1675 II! 
1677 !II 
1679 • 
1&79 • 

~ 1680 • 
.. 1 6$ 1 • . 

. ':1682 • 
1693 • 

DISKPS 

"E XIT t 

EQU 
STB 
LDA 
LDB 
MUL 
TZA 
Dill 
SrA 
TEA 
ADD 
LDB 
STA 
EXC 
EXC 
CA!...L 

EQU 
ADD 
STA 
l. "DA 
SUB 
J !.'lli 

JAN Z 

LDB 
DI3R 
DIV 
JBZ 

JA'U 

LDA 
r AR '. 
SUE 
JAN .. 

; 

JAtiZ 

LDB 
STB 
JAZ 

DE:CR 
DATA 
INCR 
DATA 
TZA 
S TA 
"I'? .... 

f '* (1 

LDE 
t:T>~ 
DIVI 

STB 
STA 
! " •" -- .-. 
LDB 
IJMP 

E..JEC 
ENTRYt 

EXI T I 

0 6 50 4 '3. A 
0 2~0 2~'· ·A 
001020 A 
001734 R 
100444 A 
1007'47 A 
064007 A 

1696 . ~J. .TST~ .STB 
1687 . LJJ:S 
1688 J8Z 

1691) 
1691 
1692 

E:XC 
EXC 
STF 

B REG- RETURH ADnR 
CTEMP1 = NU"BER OF RECORDS TO SKIP 
CTEMP2 = FOR LOGICAL RECnRD S , NU~IBER OF 120 UD 

RECORDS IN LOGICAL RE CORD. 
CTDTRK = TRK FROM UHICH SKIP STARTS. 

U~DA TES CTDTRK AND CTDS EC TO THE RECORD SPE CIFIED 
IN CTEMP1. 

A REG = 0 
= 1 
= -1 

B R£G 
X REG 

SI<IP COMPLETED 
RE CORD SPECIFIED I S ECF RECORD 
PA ST ECF 

RETURN ADDR 
CTBL ADDR 

SUBRDUT I tiE ENTRY 
SAVE RET URN I=IDDR 

!I! 

CTRTN4,~ 
CTDS EC,X 
CTEMPl•X 
CTEM P2a X 

CTDTRKICTD~EC = TRK/SECTOR INITIAL ADDR. 
NOU CALC. DESIRED TRKISECTOR ADDR. 
ADJUST FOP. LOGICAL RECCRD,Ir SPECiriED. 
B= RECORD COUN T. 

CTTKSZaX 
CTD S: E:C.>< . 

CIJNVERT TO TRKS 
SA VE S EC TOR COUNT. 

CTDTRK•X 
CTDTRK•X 
CTDTRK•X 
DISPIM 
·DI SC LK 
D:PADTK 

UPDATE TRK COUNT TC SPECiriED TRK. 

FIND NO. OF J?.AD TRKS 

ll! 

CTDTRK • X 
CTDTRK •X 
CTECFT • X 
CTT:tr RK,X 
D! ZKS4 

UPD ~ lE TRK CO UNT fOR BAD TRK S . 
GET EUF.REAL= fCCECF,WRITE~FCEFE. 
CTEOF;= TRK WITH EOF S ECTOR. 
EX CE EDS EOF 

D1P-TN 4 

1::10EQF,X 

CiTKSltX 
D1SKP:5 

!I! + 3• . . 
CTTKsz,x 

CTDSE:C•X 
D.l S Y. S 4 

l'I1RTN4 

cr:n.r.or.x 
c ';' I) A DR I X 
tJ1RTN 4 ··2 

A 
01040 
A 
0!0 40 

C T F: 11 P 1 , X 

C 1· D T R K, X 

-=-· 0 •• 

CTCYLI"h X 
CTHr.An . x 
t.. T fM Pt,X 
CTR1N 4• X 
J' B 

OK 

EOF IN SAME TRK,CHECK SECTOR 
START SECTOR COUNT FROM C. 
CTDEOf = EO F • COUNT = SECTORS. 
1ST TR K 

Ir o, RESET TO LAST SE CTOR 

CHECK IF SECTOR THl S~ME 

SET EUF' ADD R. 
AT Erlf" 

X NEV£R Q, SKiP NE XT INSTR. 

SKIP NE~T IW TR . 

SE T EDF' IN DICATOR 

G E T N E 1.1 T R l( N 0 • 
DE CR~:~E NT 10 GET 0-8119 RANGE 
D I './ £ 'o' 2 0 T F: K S: I C Y L 

MAY RE A HE~ CY L SO SA VE IT 
SAVE NEW H£AD NO. 
G E ; E 0 F I N I! : C :, T 0 R 

RET U R t·i 

lf.lt:ilt:J! 

A Rf:G 
~ REG 
:~ REG 

TEST T RACI~ 
- TRACK TO TE ST 

STATUS SUBROUTINE 

- RETURN ADR 
- CTBL AD R 

~ REG NEGATIYE - TRACK JS BAD 
r RE G POSITIYE - TRACK I S · GO OD 
B ~EG - RlTURN A n~ 
X RF.:G - CTliL ADR 
CTRrN3 •X SU B~OUTINE £Nl.RY 
CTB TT,:< 
01RTN3 NO BAD TKS THIS LUN 

DISFII'I 
UlSCLK 
DlT S T2 STORE TABLE ADR 

·-·-· --

..... 

0 2 
02 
02 
0 -() 

'· 
02 
02 
0 

., 

.::. 
02 
02 
02 
02 
02 
02 
·o 2 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0 2 
02 
02 
02 

01 6 01 
01602 
01603 
01604 
01605 
01606 
016Ct7 
.o 1 6 o a 
ot6o·:r · 
01610 
0 1 6 11 
01612 
0161:3 
01614 
0 1615 
01616 
016 1 7 
016 18 
0 1 6 1 '3 
01620 
01621 
0 16 22 
01623 
01624 
01625 
01626 
01627 
016 2 3 
01629 
01630 

02 01631 
::12 01632 

02 0 1 633 
02 01634 
02 01635 
02 016 36 
0 2 01637 
02 01638 

02 016 39 

02 01640 
02 01 641 
02 01642 
02 0 1 643 

02 01644 

02 01645 
02 01646 
02 C1647 
02 01648 

02 OU:.49 

02 01650 
0::": 01651 
j (? 01652 

0~ 01€.5 :3 
02 01€. ~4 

0 1655 
0165 6 
01€.5? 
0 1 65:3 
01659 
01E.60 

02 
0. " .::. 
1)2 
02 
~J ·::0 . ... 
D2 
(t2 01661 
U• ·:o r• ' E 6 -=-... ..., ~.~ ..... 

02 0166:j 
02 01664 
02 01€.6:) 
02 0 tt.66 
02 01667 

R02 
R02 .,., ') .-, ..... . a:. 
R02 
R02 
R02 
R02 
r;·o 2 
R02 
R02 
~('2 
R (J ? 

01668 
01670 
0 1671 
01672 
01673 
01674 
01675 
016 76 
01677 
0169(1 
0 168 1 
Oi682 

02 0 168 4 
02 016 8 '.) 

RG2 0168t; 



E. c 

001716 
1.! 1) 1 717 
00 1 720 
0 01721 
:) 0 1 72 2 

.;:. ·:-
L.. ._, C: C 1 7 

0 0 1 -. ~ 4 t ;:. 

0 ') 1 
::) (I 1 .,. ·=· 7 ..... 
• . ,·,;?':'It"! 
···' ""'' •''•' 
0 0 1 73 1 
Clfl y ' ' .., . ' ":· -~ 

~· ... 
·-· 0 1 -/ •• 
i) 0 1 
10(11"':" ...... -
'V'o ... , ..:. :J 
... ··~ .. .., "• ... .., •. ., J. , .;. C• 

•"· ..... • ·" "";· 7 ' ) ... ... .. 

.-0 1740 
7 ~~ 1 ;:; 0 1 

. , ~ 1 ... ·-· -. ~ , ~a 
t:O ~7~ 3 
..... n1- ,, . - ..., ~ ,· ... "' 

n,._,.,_.. .,.. 
UJ..I .,i. , ...,0 

CCI/,~ 7 
=" .., .· ., ... 0 

J. ; •• .1 J 

t'. f"'ot7Co 
1J ·I ..4 ._I l 

I "'! 'j' 1: -. 
._. ·-· ... , ·-· .:. 
"0- ~ ":" - ~ 
·-· ., ..J.j 

. _: 0 1 7 ~ .. .J ... 
~""'n -c:;.c: .... ... . ~-· 

8 0 1 
U . -.J .1 

.., --,. ::,) ,/ ., ..... 
,. ~;,. l,.l (! (I 1 

''0 1 7 E. 1 
f'\""17C? .... .......... v .... 
, •• l"'t " ., c: •') 
.... oJ .& , \.,. .,.., 

" 0 1 7E.4 
::• 0 t ;" E. ~ 
(j t117E ·" ... _ - . . . ..., 
' .. " co 

nn y , . 

1767 
1 '??Q 

' ' 
::017 7 1 , ... -~ L; .. • 'l' c. 

~3 177 3 
C01774 
!.0 1775 

00 17?7 
;J J 2DOO 
002001 
::: 0 2 002 
f:0 200 3 
0020Ct. 
OC20 

:) 2 i .. • 0 (. 
(' 02007 
(11)2;j 10 
;}0201 1 
i: ii2C'l2 
102013 
0 02014 
~02015 
3n201E. 
1) 1) 2017 
002(1 20 
0020 2 1 
01.120 
002 i) 
. .. •) .. :: (l 

. . . . .. . 

~-c..: 
23 
24 

VORTEX 

00~31 1 
0 05012 
0041 44 
1504? 2 
1 1 401 4 
,_.! .... ··I 0 -. 

•. J ..... '· .:. 

006C' 26 
I) 0 (! 0 0 (J 
,-. l''· 1 -, ..... r
'.1 I C. .. • 

oo5 :~: ot 
00 6 4 0 1~ 

00 1732 
00300 1 
t00l.4i' 
!C024 r~ 
fl. "" "' 'I 4 "=' r:. ..J ... .... 

oot.;•c~;.. 

1)00:)00 ('o,.,, ,. ,...;"\ 
IJ l,l 0 ., i' (. V 

:;o 17 4 0 
r,, c:r .... .... n 
u " ... . "' ~~ v 

4 5G37 
l .. - ... .. <t:. 

... J .. ' t f;\' 

0 0 C' ~ 1 ~ 
•J ll " ,. 

" 0 ! 
~ E, ~ClE. 

C t\ C' ... ...... 
•UJ'.·i:.l 

025012 
0 05111 
0 , .. , ,.0. 

~J ;:. 1.1 ' t 

" .,. • r. 0 " '"" .;:; t; •• o....l 

o : E.00 2 
C064!J1 
oo t 7e '~ 
('0 ' '· ' "·•' •' . ... , ._. '•. 

C'05l.Ol 
05600 3 
00 5 111 
0560:.15 
n n• r•c n 
~ ... ,A \.' 'OJ 

l"l I" ! (' .. -::. -=.... \,' .... .a. ._ '-

00 1764 
01E,004 
005312 
C050:J' 
1 7505'' 
005021 
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" '' • -. .-, I:'\ .... 
' • IJ ; _, "-' •' ' of' 

. ... (\ • ": .,-, ,- I 

i,l v 1.• ... ; ... • ·-· 
c: o o ;:; !~ ;·, 

l.·i '\ ' .-. c.: --IJ I) ; _. -' '•' 

I) 1.1 ••• .-, ' . . ~· ~ ..,) "':• 
~, ..... .... , . ~ .·= v i..J ..... ·;"o .• .. ... ..... .. , , -. 
I,.• •.,I I • .: 

.... n n ...... • -

........ ' ·' j ',-

OO!J30 5 

n ""'! f"~·'. 
.. ..... ·- -J , 

f , ........ !1 •• 
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15 3 
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! 0 -· 

193 
202 
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248 

1 3 4 
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374 
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·:::0 (J 7• ·- , ... .-. ..-, ~ - - ·-·- ._ .. 
251 

t35 
.-.:: ·:; :, 
' • · • J ' .-. ...., .. , 
!..: I :.• 

c: :~ 2 
. - • • - . f o:. ~ 1 . . .. ' ,., 
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E.! YORTEX LtSTlMG Y2CRA PROGRAM PAGE: 1 LISTIHG PAGE < 562) 

- : . ·.·· : :_··:--.. ·:- . . 

-

000001 A 

. . 
• 

0 0'0 0 0 0 ,.. 
00:0001 A 
0 0. 0 0 0 2 A. 
000003 A 
Od0004 A · 
0 0000~ . A 
000006 A 
060007 A 
000010 A 
000. 011 A 
000012 A 
000013 A 
000014 A 
000015 A 
0000 1 6 A 
000017 A 
000020 A 
000021 A 
000022 A 
000023 A 
000024 A 
060025 A 
000026 A 
000027 A 
000030 A 

000017 A 
000016 A 
00001~ A 
000014 A 
000013 A 
000012 A 
000011 A 
000010 A 
000007 A 
000006 A 
0000 0~ A 
000004 A 
000003 A 
000002 A 
000001 A 
000 000 A 

1 VORTEX SEi 1 , PUT LAST F"DR VORTEX 03 
2. • THIS IS A COPYRIGHTED PROGRAM.COPVRIGHT 1972 BY VARIAN DATA MACHINES 03 
3 • 0 3 
4 w. .Y.D.M. PART MO. 92L0605-09 8 D C 03 
5 • 0 3 
6 • · · RELEASED 03/01/74 03 
7 • 0 3 
8 • VZ CRA 03 
'3 • 0 3 

10 • 03 
11 TITLE VZCRA . 03 

12 ~-~·····~·········~···················································· 03 13 ••~• f iDB SETUP ~~~ 03 
14 ,. 03 
15 •••••••••••••••••••*••••••••••••••••••• ~•••••••••••••••••w••••••••••••• 03 
17 TBTRD EQU 0 TASK THREAD 03 
18 TBST E:QU 1 TASK STATUS 03 
19 TBPL EQU 2 . STATUS CONT. C BITS1~-6 ) ,PRI OR ITV LEVELC~-0 03 
20 TBEVNT EQU 3 INT(RRUPT EV ENT 03 
21 TBRSA EQU 4 A REENTRANT AND SUSPEHD STACK 03 
22 TBR SB ' EQU ~ B REE NTRA NT AND SUSPEN'D S TA CK 03 
23 TBRSX EQU 6 X REENTRANT AND SUSPE ND STACK 03 
24 TBRSP EQU 7 Dr /P REENTRANT AND SUSP END STACK 03 
2~ TBRSTS f::QU :~ TEt'1F'. STG . REHl"f.RANT AND SUSPEND STA CK 03 
26 TBENTY f.QU 9 TASK ENT RY LOCATION 03 
27 TBTMS Enu : 0 TIME COUN TER - CLOCK RESO LUT ION IN 5MS INC 03 
28 TBTMIN EQU 11 TIME COUNT ER - CLO CK MINUT E INCREMENT S 03 
29 TB IS A EQU 12 A INT ERRUP T STA CK 03 
30 TBISB EOU 13 B INTER RUP T ST ~~CK 03 
31 TEISX EQU 14 X INT ERRUP T STACK 03 
32 TBIS P EQU 15 Dr / P INTERRUPT STACK 03 
33 TBISRS e: ou· 16 REENT. STACK INTERRuPT ST ACK 03 
3 4 TBID EGW t 7 BL K AL LO C<15- 10)d/O THR<9-5) d / O ACT<4 - 0) 03 
3~ TBKtU EQU t 8 TA SK tiAt•lE 0 3 
3€. TBI< I'f2 EQU 19 TA SK NAME Ll3 
3 7 T F K N 3 [ tW ?. n T A S K ti A ~1 E 0 3 
38 TBTLC EQU 21 1ST LOC . Dr TASK ALLOCATABLE 0 3 
39 TECPT H EQU 22 BA CKGR OUND T~SK QUEUE 03 
40 TBATSK EQU 23 TIDB LOC . OF' ACTIV fHING TA SK 03 
41 TBRSE UIU 24 TAS i< ERROR COD E 03 
42 IFT VO RTEX-2 V2 03 
43 GDT O [NDC Ol Y2 ~3 
44 TBSIZ EQU 25 TA SK SIZE BIT S 1 5-1~ V2 03 
4~ TE NQLL EQU 26 NUC LEUS MODU LE INDICATOR, EITS 1~-08 V2 03 
46 TBKEY E QU 26 TASK ' S MAP KEY BITS 03-00 V? C3 
4 7 T B'M I M G E Q U 2 7 T A S K ' S t·l A ? I t•t A G E 1,' 2 0 3 

·· 4S TB IST EQU 28 I NTERR UPT SHr TU S V2 o:;: 
49 ENDC81 CON T V2 0 3 
50 EJEC 03 

~1 -~~····~~-·····~········~·········~~·~-~-~-·~~-~-~~·······~······~--~~~ 03 
~ 2 ll! G3 
:53 •••• TA SK STATUS : DESC~IPTION <BIT SET WORD 1 ) JU* i.!::=t 
:54 • ~3 

55 ·····································~···· ~ ·····-~····················· 02 :5 7 t B S 1 5 E Q U 1 :5 I N T E R R UP T -;; 'J S P E N D 0 3 
~'3 TBS14 EQU 14 TAS K SUSPEND ·n 
o 0 T B S 1 3 E Q U 1 3 T A S K ~~~ B 0 R T J 3 
ol TBS12 C.QU !2 TAS K EXIT 03 
63 TBS11 EG:U 11 TI JJ B CORE RESID ENT 03 
64 TBS lO E!;'U 10 CO RE RES IDENT TASK 03 
65 TBSCJ EOU <; FO REG ROUND TAS:~~ 03 
67 TBSS EQU S TAS K PRDTECTf.D 1~3 
68 TBS 7 EQU 7 TA SK SCHEDULr D EY TIM~ DELA Y 08 
6'3 TBS 6 E~U 6 · TI ME DELAY ACTIVE 03 
71 TB S~ Egu 5 TA SK WA I TlNG TO BE LOA DED 03 
72 TB S4 Er.lU 4 TA SK ERROR o:;: 
73 TBS3 EQU 3 TA ~K INTERR UPT EXPE CT ED 03 
7 ~ T E ~~ 2 ·:. Q U 2 0 V E r.· U ' Y T AS: I( C :3 
7 6 T E S: 1 t ::.· U 1 U P 0 N 'f E R M I :'{A 1' I D N A C T I VAT E ·c A S K S C HE D T A S K 0 3 
7? TB ~O ~QU 0 TA ~K S EARCH-~LLOCATED-LOADED 03 
78 ~~EC 03 
79 *~~••••~*'~••••~•••••••~-~~••~•~*~ ~ ~~-·~~w~••••~ ~~ ~•••••~•••••••••••••• 03 
eo • e:::: 
8 1 •** TASK ST~TUS DESC ~IP TIDH <~ IT SET WORD 2) •~~ 08 
8 ., !I! .~ .... 

c; '-' ·~ .... 

83 ~ -~····~-······ - ~·~··········~~ ·~·~~ --~-*~· ~·M~· · *·~····~~~··*·········· 0 8 
8~ • B! T 1~ TASK OPENED 03 
87 • ' BIT 14 - UtlUSlD 0 :3 
88 • B:T 13 - OVERLAY LOAD 03 
89 • BIT 12 - TAS K WAITING FUR BA CKGROUND TA ~ K I / 0 1 0 C OMPL~TE 0 3 
9 0 • TASK L O CK E D-~ ~ T UNTIL ~ S l / 0 COM PLE TE QR BIT 1 1 C3 
9 1 ~ I S SE T ( ALL ,, C. A TABLE S P ~~ C E A VA I L. ABLE ) C 3 
93 !f. DIT 11 -- DEFINE ~ THAT r~L.LOCA TA BL( SPA CE I S AV~IL~) BLE• TR Y 08 
94 ~ ALLOCATING T ASK A~AlN. DVER ~IOE S BI T 12 SE T DR 03 
9 :5 • BIT 5 IN STAT U~ WORD . ~~ 
96 * ~IT 10 - BACKGROUND T A~K BEfNG W R ITTE ~ ON CH ECK 0 0 INT F!LE . G8 
97 ~ Bi l' 9 - TASK WA I TING FnR A T IDB TO COME nVA I LABL E FOR 03 
98 • SCH ED UL ING. 03 

10 0 • BlT 8 TO ' - UNUS ED 03 
101 E ,IEC 03 
102 ·~·······~~·······················~*·~~-·~· ·····~~~·····~~ ~ ····-~~····· 03 10 3 • v8 
104 •~• J OB PRO CESSOR LOW CO~E EQ UA TES •~ 83 

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

00001 
00002 
00 003 
00 00 4 
00005 
00006 
00007 
00008 
00009 
0001(1 
0 0 0 11 
0 0 0 12 
0 0 0 1 3 
0 0 0 14 
000 15 
0 0 0 17 
00018 
0 0 0 19 
000 2 0 
00021 
00022 
00023 
000 24 
00025 
00026 
00027 
0002B 
00029 
00030 
00031 
00032 
000 :33 
00034 
000 3 5 
0 0 0 3 ~. 
00037 
00038 
000:39 
000 4 0 
000 4! 
000 4 2 
00043 
000 44 
OC!O·' "' - ....... 
000 4 :~. 
0004? 
0004:::: 
0 0 0 ·~ 9 
0005(: 
0 0 c 51 
00052 
00053 
00 0 54 
000 55 
00057 
0(10 59 
0006(• 
00061 
OO OE. :? 
00(:~, .:; 

0(1065 
(•'("' - ' .; t! J rj ('. 

00 068 
C00 69 
0 0 0 71. 
00 11~'" - ' j_ 

1)(1073 
0 LH I 7 ~ 

- t .J 

00(;76 
U·u·•. -,7 .... ( •. 
000?::: 
O no ·· ,~ . (' -
0008(1 
0(108 1 
0 0 082 
!)(1(' 83 
00085 
00087 
00088 
0008'3 
0 0 V30 
OOO '.H 
0 (: 0 93 
000')4 
0 ~1 '] 9"' ... 1,. .:• 

n··ro'l~ v . .1' .;, 

0 0 0 9 :~ 

00 09::: 
0 0100 
0 0 1 0 l 
OCt 102 
~01 03 
0 :)104 

•• • > . . . . . . 

• 

I 

.. 
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E. 2 V O R T E~ L ISTIN G 

• 

000 0 50 
000050 
000(15 4 
00 00 55 

0000 ~€. 

000(;70 
000074 
(•000 75 
0000 4E. 

(:(10(: 4 7 

000300 
Ooo ?r.n 

•· "t.J v v 

000301 
00 03 02 
00 03 0 3 
000304 
C00305 
0 0030€. 
" n (' -:;. ,.. ..... ....... ~ . _, , .. 
000 3 1 G 
CDO"i 1 1 
"'"' (1"',1-
•.: \} .. .::.• .&. .:. 

0003 1 3 
000 3 14 
' ' "0'"' '.,. '·' ;.,1 ... .:') ~ ._. 

::J .D 03 l t. 
"00'"' '"" v -.=. J. ,. 

0003 2 0 

00 03 3 0 
{ ! i"t •'; -.:• .., ~ 
y .... 4 .._, .... T 

00 0 341 
0008 4 2 
,, 0 ,, ·~· 4 "' v • ., ..,J ,J 

000 ;';:44 
00(134 5 
:)0034E. 

A 
A 
A 
A 

A 
A 
A 
A 
A 

A 

A 
A 
1·. ..... 
A .. , 
H 

:':1 
A 
A 

A 

A 
A 

A 
A 
A 

'· H 

A 

( •• .., ,•, .-. &:" ') ·' ... '.. .:• ._, \. ..... 
;:;oo ·~~ 51 A 
(!(1 (1 ~::52 (i 

l"ou··, .-·.e ,, .. · .. 
~ .::0 ..! ;, ,.., 

0003 5~· A 
' 1 u·· ,., ~. "' "~ ,., 1,1 • • • ., .... ._, " 

,. .... ,. - ,· · 1.• \,t •.• ::,. C• t 

nv 0 n ::: ;:, ":-'-r - -"-
OOC3f·3 

/•, .., .. 
H 

10 5 
106 
1 o e 
109 
1 1 0 
1 1 1 
1 1 2 
1 1 3 
1 14 
1 1 5 
1 1 E. 
1 1 8 
1 1 9 
120 
1 2 1 .. .-. .-. 
, .::,.c,. 

1 ""' • ..._ 
.LC..J 

1 24 
1 ...., ·= 
A C " 1 

1 "' . .::b 
1 2 -:-• < 

''"' ..... .l .:=, Co 

12 9 
1 ":1 :1 . ~ ~ 
' ~ . • .,:. j 

1 
--. , .. , 
-~· .~ 

134 
1

.., .,. 
..;:. _, 

1 40 
1 4 t 
' . '"' ~ .. c. 
143 
1 A A 
~ ...... 
1 . -

'f. .J 

1 4.7 
148 
143 
, c n 
! ·-· . • .,. 1 . __, 

152 
.,· C" ~ .L _ , .j 

~54 

1 55 
" c.~ "' 
.l -· 0 

157 
15 3 
15 3 
160 
, c. i .. ·~ · ... 
..• c ..... 

~· c:.. 
1 6 3 
... 64 
1 • "' • t. -J 
• r : · ... r;. 0 

1 .c. ? 
A • ,• I 

• c.· ,., 
.L ·=-
16':1 
1 70 
1 -:> 1 ' . 
1 ?2 
·-~ 1 I' •.J 

17 4 
''"' 5 .1 ,. . 

1 76 
•
1 .., .., 

' ,. 
1 .... . -. 

I ·~· ' -, .::. .. ;;; 

1 ·=· ,., ..... -· 
.. i:• .. 
J. c.• .1 

1 0 ·~ ...... '-
4 r . ... 
\ C· • • 

185 
1 \:• c: ..... ·-· 
1

,....., ,... . - . 
l eo vw 

1 8 9 

1 '3 1 
' ..:'\ ':\ ... . .. '-

. ,.... ~ 
.&. =' r 
' .., n 
J. :" ·=· 
199 
~-: (I Q 

"'2 CR R P R 0 G R ( ; M F' A G E e LISTtNG P AGE < :5 63 > 

•••••••••••••••~w• • •••••••••••• • • ~ ~ ••• * ••~•••••••••• • •••••••••••••••••• 
LC .J P f:Q U 
'.J $ -' N A H E (~ U 
'·lSLCt'iT EQU 
V $ ~1CFG EPU 
• • • 
~-,.. 
VS EI Cl 
VSD ATE ,, ,.,. .. CT 
Y~ t· l- .• 

[Q U 
ECW 

0 5 (; 
LC ~I P 
LC .J P +4 
i..CJ P+5 

LC JP +6 
LC J P +16 
LC .:P + 20 
I ,.. I F' + -::. 1 . ._ ... ~ 

~~ C F' ~~ (~ M E 
L I tH: ( 0 I_! t-IT 
J CP rl. AG S 
BI T 2-0 
I: I ; 
BIT 

T 

LOAD 
DUM P 

AtlD GO FLAG S 
FLAG 1 =DUMP , O=NO DUMP 

GD ~ DUMP Fl_AG I F LOAD AND 
UNU:':; E D 

T'• 'l T 
L• J, I 

9- '5 
15 - 10 BG EXTRA CORE BI.DCKS 

B I (. I~T ERR U PT ADDRE SS TA B LE < 10 
JCP DATE RE CUF~ D 
PE R M I~ ATE LINE COUNT 

TO ALLOC 
140RD S ) 

03 
03 
l'l3 
U 
• . , 

~· 

IJ '3 
U 
.. ..... ,, 
(1.. :· .... 
03 . ., u ,J 
i• .-. ·-· ..:· 
'v:o. ~· 

~· 

0 ·~ ·-· . -
;,J.,;; 

. ,. 
U •. ._. 

00 105 
00106 
()(1108 
u 0 10 9 
0011(1 
0011i. 
001 1 2 
0011 3 
0011-1 
0 0 1 1 3 
00 1 1(;. 
00118 
0 0 1 1 .,.. 
IJ •• u· l" f· C, . I 

00 1 2~ ',I S:E:GLB 
'./ $CRDM i.. C: .J P-2 

JC P LIB KEY ~N D LU NO . <B ACKGROU ND LIB) 
CA RD KE'o'PU NCH TYPE . 0-=()26, 1 =0 29 D. 1 0.$ I.J ... j .-. . -. .... c. .:: 

"' * V S JC Tt·t ' • rt I I •· 'or ._, 

E J E C 
lC.J P- 1 

Br 1 0 - SYSfE M NOMI NAL KEYPUN CH MO DE . 
B I-: ':) - CUf;:R!:NT .JOE: KE YPUN CH t·IOD E. 
"" [ ••n I 1"1 I • S TOR ASE FOR /M EM BLOCK D . 1 

· ~Y:·~ ··~ ~ ~~ ···· · ~ ·--···· · ····· · · ~ · ~ · · ···~· ·~ ······ · ···· · ·* ~ ···· · ·· · ··· · · 
" ~~*. Y. ,.. 

LC 
VSCTL 
••er· p1 ... ~ ·-· ~ 

\! Z C R S 
V ST B 
VS UTB 
V $PTVB 
1/SFLRS 
'' -

1 R "' K y.;,._, ..... , 
. ..... .. l'P "" 
•t ~ •-· ' ' I 

VS OPCL 
· · -· -;"'1.1 v ·;_ ~P-t -
.. - . ·- R -.,.;;, c._t,. , 
... -- Jc ~ v .;-1 .. t-

VSB TB 

vsr·~PAG 

VSLPP 
; r ~ 1 • ... ...... .t.• 

VSLU P 
,,,..., ' •• o 
Y .;; L... L- \,.I 1 

L ,-..,..2 
L • J..l 

V$ Hl 

to<:M P f1 ·y_. , • . 

I ·- D.., 
._ \ ·· •J 

'J S ;-1 A P 
•• e't'T"M v- .... ,_u. 

VSG F CB 
v ~:t1f M G 
\i $~; TO 
IJ~ <.~T t 'I .,.; ..... 

· .~ ~ ~ .... ;) 
\! ~ · ·"'\... 
\/ ~ ·,T ":o .. •. .... ' ..... 
V sl: E Y 
L C t: 4 
\1 ~: ,-. R D ~ .. .... 1"1" .. 

V$TM H 
I I ,-.. I •j lo, l ,. 
Y .;• '- I ll I 
t; C'; : p ·· · . .. '-' ... ' 
t: ,..r·,- L t • \' =·· r • .. l ,_. 

'·' "' ·•· T M ,y ... ·- ' ...> 
l • e·:.; 1""'•l• y .... .... _. y 

., ... I~I' B v :> ... ... 

' .. - ;· n I' 
Y ~ ·~· rt I ....... r, ·· T "' .,:;..~ ~ .c 
'I ..... I I ... 
;t.;-t_ I 

VS PGT 

.,. 
• , .. ~ r • ..,. 1 
: ·· ..,l,_,l t-. ,, ... - .,...r ~ 

;, ..; . . , ·- " 
t o .1' • - T PA lool 

.. ·;·:·.~!!' ' 

t ' f""'! w ...... 

e-n " "'"' ;,.v v 

EQU 
EOU 
,- ,-, ' I 
(. 1.,)( v 
:· i u ~ •• _J 
c-nu ~ ..... 

~ !). u 
E I' I ! I ... .. ._. 
.- ,, .. 
.:. .•. ·-' 
c ~·u ... ~ 
,... .... ' I c • ! 

E- .. ·~ ._i 

EQU 
E ,-, t I 

;,. ... ·-' 
I i" T 
GC TO 
.._ ,""l I f 

~ ... J ·---· 

r· 0 N 1 
·- I I t 

r:- r .. r 
.. ,. T 0 ., ... - "'' .. 
~. v iJ 
r- ..... . c. \;>{ ·_ . 

.: c r; T 
F.:QU . ,.. .... ... ;- ,. 
~OT O 
':" .-1 u ·- ·'· 
;- ~""• t • 

::. v: -~ 
r i"'! 1 I 
r_ • ..: ._: 
I ' :"1 ~ .• T 
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(110000 
nc:oo oo 
·:: •t (I (I 0 0 

0 1 (i (, (1 (I 0 
BIT MASK CONTENTS 0 1 7177 6 

SET ALL BIT S 

0177775 
L-, • .., " ., 7 '.J 
- ~~~t .., 

II ' r' ' 7 7 £ -~ .. ... • ' g 

0 17775? 
0177737 
0177677 
01/757 / 
(I i ?' 7 ~q 7 
0 17 6 ('7 7 
01 ?5777 
fl i /·':,..,(77 _ __ ,-.Jf 

C~€. 7777 
r•: ··7"77 ·' ~ ' , 
Oi 37 ?77 
0 077777 

LEFT HALF WUR D MA SK 01 7 7 4 0 0 
RI GHT HALF WORD MA SK 0377 
CONTAINS NUMB ER 1 
CO NTAINS NUMB ER 2 
CONTAINS NUMBER 3 
CON TA INS NUMBER 4 
CONTAINS N UMB~ R 5 
CONTAINS NUMBER 6 

--- ·-- -· 

03 
03 
0 3 
03 
13 
03 
U 
•. -, 

.;, 

03 
03 
03 
03 

03 
03 
03 
0. '=' . ., 
0 :?. 
03 
03 
03 
03 
03 
0 •'\ .;~ 

0 :3 
03 
03 
03 
03 
03 
f l ·~ .... • =' 

03 I, "':' .., ~· 

0(120 1 
00202 
00203 
00204 
00205 
00206 
00207 
00208 
00209 
00210 
002 11 
002 1 2 
00213 
00 21 4 
00215 
002 16 
0 021 ? 
00218 
00 219 
002 2 0 
0022 1 
00222 
00223 
00224 
002 2 5 
0 0 226 
00221 
00 22 8 
0022•;) 
00230 
0023 1 
00232 

03 002~33 
o ::: 00234 
... , -? 
.... ·-· 
0 

., 
.;:, 

03 

00 2 35 
00236 
00237 

o:;: OC238 
00239 
002 4 0 
0024 1 

0 ? 
~· 

03 
-::; 00242 
:)3 0024~ 
03 C0244 
t• :: 00245 
t: 3 002 4 6 
·~ 3 00247 
'J3 0 0248 
('13 00249 
G3 00250 
(! ~·: 00252 
03 002~j3 

-: :3 00 2 5-1 
(13 00255 
0::'! 0 025G 
03 0(125? 

03 
U 
. . -, 

.;, 

03 
03 

r " .J .;. 

') ·:· ' .... 

i· ,.., 
v ~ .. , .... , 
;.,.;) 

G8 
03 
•'j ~. . ~ 

0025E: 
00259 
1) 0260 
00261 
ooE: 6 2 
00263 
002 6 4 
0026~ 
00266 
0026 7 
0(1268 
00269 
(I o· -=· ·? n ,_ r . 
0 0 271 
0 ll ·:· 7 :=· L... , • • 

00 2;.· 3 
00274 
0 .~ ... 5 1.1 c: ,. 
0 '"'"'6 .J (" • .. 

:··:: 00277 

•) .-. .. .;. 
I ·, •• • •. .., 
':J" ':• . ·-· 
03 
0 :;: 
0 3 
(13 
.... ·j 

' ·-1 .- . 
!} ... : • 

03 
03 
I'. "=' -· .... 
0 .•. ' :· 
03 
0 ? 

~· 

ou:~7::( 

00279 
00280 
CI028i 
0 0 ·:"· •;') ·;') 

~ .. , ... _ 

0028 3 
0028.!t 
0 0. ':) '-1 ~~ 

L... "-" •• 

00286 
0028 7 
00 28 8 
0 0 ':> 'J ( · 

'- u .. • 

00290 
(1(12 91 
00 29i:? 
00 293 
00294 



• 

[.2 VORTEX LISTING VZCRA PRO GRAM PAG E 4 L ISTING PAGE < 565) 

··'· .~ . . ~~ "" . .. . . 

000467 
000424 
0004 7u 
000471 
0004 21 
0 00 4 6 4 
000467 
1)00472 
000 4 73 
000 4 ? 4 
00047~ 

000 4 63 
000476 
0004 77 

00004 0 
cooc: no 
"'0"" ~0 ;,) u v 0 

0000 20 

00 0 000 
0 0 0 0 0 : 
00000 :0: 
COO O:J.3 
000 00 4 
00000~ 
co co o s 
00000 7 

~ onn 1 n u • •.t J. •J 

000011 
00(10 1 '?. 
0000 1 3 
000014 
00001 5 
0000t6 
0 0 c (! . -· . ' " .. 

COOCI4? 

ll0 0747 
0 0014 1 

A 
A 
A 
A 
~ 
A 
A 
A 
A 
A 
A 
~l 

.~ ... 
A 

A 
A 
A 
A 

A 
A 

C00044 A 
0 00040 A 
u00041 A 
0000 4 2 A 
000043 A 
0000 4 0 A 
00004 0 A 
0000 4 0 A 
00 0 0 4 0 A 

000 444 
00 0 244 

000045 
00!)745 
0006 45 
OOOCI 4 ~j 
000 14 5 
0 002 4 5 
(1(103 4 5 

(100200 

OO I) GOO 
(1 0000 0 

A 

A 
A 
A 
Ct 
A 
A 

no,.. .... ,..' ..... 
•J '·' '· ' "-' .i •• 

GOOOG2 A 
00000 3 A 

29 :5 
29 €. 
297 
2 98 
299 
300 
3 01 
3 0 2 
30 3 
3 0 4 
"'0 -..,. -· 
30 6 
3 07 
~ o,... ... 0 

3 09 
3 10 
3 1 1 
~'3 1 2 
··~ 1 ·') .... " 
3 14 
·~ , .-,) ~ b 
• "' ~ "7 ._:. L <' 
'"' . ~ 
~· L Co 

3 J '3 
~ ":>1 
~ L- -

3 22 
32 3 
..... -.. • j L. ..... 

•"'\ - U" .:J. .::. ..... 
"');:>"? ..., - ' 
3 .... ~ 
~ -=· 

"':"~~ ,_, '- .;' 

...,":'n 

....., ._, OJ 

..,....,.'! 
... .... .&. 

-. ~~ ..: • ..;.. c. 
"':' "':' ~ 
- -.I .. ..~ 

3 34 
•-. -. c
..j -=-· ·-' 
336 
'i'";o '? 
..... ··" 338 
3 39 
3 40 
'3 41 
..,4'=' •J .... 

·-:- r. ..., -· ...,. ._. 

3 44 
34 :5 
34C:. 
3 47 
3 4 8 
~ . ... 0 
~j .J 
•"') C" '( 

~· ·' J 

35 4 

SEV EN 
EIG HT 
Nii'!E 
TE.H 
B ~11 
B M3 
BM 7 
B M J. 7 
EM37 
EM7 7 
:01"1 177 
BM::: 7 7 
'ZI'I7 77 
EM1 ll7 

SQU 
t::QU 
EQU 
EQU 
UI U 
EOU 
EQU 
EQU 
EO U 
EQU 
EQU 
E G• U 
Er.l U 
E QU 

MT+39 
~1 T + · ·. 
IH +40 
r-1T+ 41 
!·I T + \ 
i1T+ 3 6 
MT+ 3 9 
M":'+42 
MT+43 
1'1T +44 
MT+4:5 
~ 1' + 3 ~ 
PI':'+ 4 6 
t'1T ·,. 47 

CONT AI NS 
CONTA:N S 
CO iiiAI NS 
CON TAIN S 
BIT MASK 
.B IT t1A:SK 
BIT 
BIT 
liiT 

M ~~SK 
MA S K 
MA SK 

!IT MASK 
"'IT .. . , ... , .. S1 I' IH . .;:. I"., 

BIT 
BI T 
:SI T 

Mf,:SK 
MAiK 
1'1 ASK 

ri !..I MBER 
NUI1EER 
lilli'I BE R 
NUMBER 10 
WORD 00001 
iW RD 000 03 
WORD 00007 
WO RD 0 00 17 
WORD 00037' 
WO R.:J 00 077 
"OR" 001.'' .7 
'"' ' · , JJ 

7 
8 
9 

LJ 0 R]) 
wor.:n 
WORD 

" "3 "''' u u ' ,. 
00

...,.., .• 
t' .,.. ,. 

0 17 77 

.. .. 

E .J E C ·t .,· ·' . 

" 

~¥~~~--~~~·····~~~~-·········~···~~~~~*~~~~-~-~~~~~····~*·········~···· ... 
' BIT TES T BI T DE S IGNATI ON ltl! lltllt 

iH E BIT CHEC KED 

' 
~~·~~~-~~ ~ ~~~~-·~ ~ ~-~--~-~·····~*~~~~·~· ~ ·~·····~~~··-~- ~ - ··~~···~~···· :eo 
El 
. -.., •. ~ 
~ ... 
j;., J 

" <: •. ..., 
~ .. 
.:;., .. ,.. 
'v . .) '-' 

.C"• ... 

" • 1'1 .... .... 
~ .. 
·'' I ! 
'C-1~ .... ' ... 
B • --=· 

.A. ' · ·' 

'f' 1 A \.' ~ .. 
l) t r , 
,IJ • _. 

EQ U 
r """l l r ... v..' ... 

o: ou .... .,;. 

.-- r. ' f .:.. :_..;. • ... 
,_. ..... , , 
r. ..., • .J 
l"' r'll .:. ~ . ..... 
..- ,... f 

c_ l• ..... 

r-~·· .:. l( 1..) 

c r 1 t 
.... •Jo' ...., 

!:" ra I I '- \.-.': J 

;:. l:i J 
· r . ' _ oy V 

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

•.. . c (*' .. ···' ,,., ._. 

• • . .. 

!:> -· 
'?! 
' n ..... 
• • .. .. 

' ":> . ..... 
I -, 
L ._o 

' .. ~ ... 
1 5 

.. 

··~-~~·~· ~ ~~···· ~ ~-·-···-~···~-~ · -~~~-~~ ~ ··••**~ ~~ ··~-·-- ~ ~ *••••* * *•••* ,. 
'• "" *"' , ,•, •" • .•. ~ ~SV ICE t. "·' D , • l 1 fU:iC "!' ION COD £~ 

~ ~ ~ ••••• • ••••••~x~•~•••~~•~•~·~ • • w~ ~~••• ~• ~: ***~ •~ ~*• * •~~ n~ • ••~••~·~•** * 
~~ ~• ~[ AL TI ~ E CLOC K • ~• 
CL OCK ,.. r. ,.., . I 

'· ... ·-

D I :: C L K f. ':' 'J 
E :·J r, C L K "'· tHJ 

') .• . ., ·.· , DE VICE NU MBE R 04 7 

Dt 'S•''i B L E CL!J ."~; f· 

EI'I AELE CLO C.f: 
3 55 ' FF 
35 6 ~1PJJVAD !': ():) 

u:-'O O+CLO CK 
0100 ~·CLOCK 
\.'ORT E:X -2 
~! ~ ~ RA t'. A DD I': E $$ 

V2 
V2 

3 ~ 8 
35 9 
3(.0 
3 61 
362 
363 
... 6 .• .,:. ..,. 
-·s ... : b 

3 66 
3 67 
3[.8 
369 
370 
37 1 
3 73 
'=' "' 4 ~ . 
.... .., .., '..., . ... 
'"' ... .., . .) t ,.· 
.., ?·~ 
-.J • O.J 

..... i"'\ .. 

..JO.l 

38 2 
""' ""' <7 
.:; 0 ·- · 

3 86 ..,.0 .,. .... ~ ( 

3 94 
..... ~.,. 
,, .; .J 
..... ,.,. 

... :?- "'· · ~ . . 
..... ... ~ v "':' f' 
""9 " ~· C• 

3 99 

Jr. 

• . • ~ lf. 

AP :M 
... . l ' 1 ,. j ., 

P I f•l 2 
P IM3 
F I M4 
P I 115 
P r r·16 
P I r·17 
0 ; t.: 0 
I • I I V .. 
DI S PlM 
EN P::. PIM 
lf. ;.t• ~ lP. 

MP 
DI!MP 
E tl AM P 
11 P r1 R o 
11P I1R1 
MP MR2 
i'1P MR:3 

R E~ D C D ,.. 
CTA CT 
O::T I DB 
r - A ... r·c .. I ''I J.'' 

C7L! F'M 
... - r- r t.., I ,LI .~ 

P I 11 
E ~U 
E QU 
E f.1 L: 
' •. l' ~ 4.... . 
,. o) u c. ,, 
.- ,-, . , 
t.:. \-'' 

f. : • ' I ..... ... 
-. -. ' . . 
~ - . -
E f.JJ 

MEMORY 

f. C!U ("' .-,., ... ..... -
E ,-, I I 

- .... l_1 

c:- r• • l 
~ ~. OJ 

t"' ,-, u ' ..... 
,.- r l ' I 
r • ... ,. '-' 
E .. :E C 
~I , , 1, : ~ 
,j: ~,l t:... 

r- ...... 

: - ·""' j 

- • .. • T 
o • • ' I 

r- \._ 0 ~ 

C'. " • 

r:-=-·· · ·- •.>' 

r- r . ' 
!:.. 0 ·-0 
z C." 1, 

.- ...... I • c. '·. !,_ . 

E ~ . ' : .• ,_, 
~· o') u 
~ . 

... ,( 4 u ... 
:J .:! , 
; ... 4 1 

. . . ... , 
·- ., ..:· 

....• ,, 
·.- ..,. "' 
.. l t'l 
· ' .. I 

.... -1 ... 

'"' ~ ·-· 

:: 4 0 !) + A P I M 
.... ":• n nl + r_. o ,. M _ . .__ .... - ,., , ..... 

... ~.., .,.E CT ;- rr. .. .J i 
, •• 1 e . . . .... '·-' 

1':71i Q .o.Mp 
·.I~V • II 

I) ::. C G + l'i? 
:) OOO +M P 
{! l Ot +M P 
;j .:: :) I) + M p 
::: :3 0 0 + M P 

'· ' -:> ,-. <"• A . . . "" ~ H 
I o .., ,- ,-., t"\ 

... - · t.. tO: " 

V'.::N R 
\: ~·£ ~ EC 

~ .e-r·Tr· 
\ ' - ,.. ... 
f'l -:-o • .., r· 
'1.,0 '- .... ' 

.. , , "l T R IJ L L E ~ 
'••' \,.f I I F'., ., . . 
·. 

3 

AL L F'IM~ D .• ' ' ., .-. E c. "l J. ·- · tlUMBEh: 

:0 E ' ' I r· f '' D D ~.l- , .. '"· 0 4 c; , y ' •. •• H J CW' .,), -.> ..., 

D I '' P. ' E [·1 '" '•1J'-" '··' C:•"'[J TEL-. ,-: .. f; . • , r~ . r ... 1 1" •• , 

E I I '~ T•, ;: M r M , . , ~. •I p R Q j £ :~ T, 
' • .., •.• - 1-• C. • I l.• I' • ._ .-. E 0 - . -. v 

·~· ,_ c. 1_. i 

·"· E L r- ,-. ~ • .;;. r .. '-' . 

.S.E'-£C f · 

.;-.:-1 r.- ,. 
"--~ c_ o .. r.., ·-· I 

' 1 .. '\ <"'- , . i ! ... ..:.. • 

h• .. , ,~ .. .,. 
I I t""t' 'J o' ... ..., .-. ,,. 
llf"""'·~ · .. 

t\r.: Gl STER 
~· ~ - ] .•. T i'' I·· •.. t...L1 .) .·. 1,, 

:· f G 1 S T [ :< 
::;• ,- !'"': I ..... -r ._... r, 

. r_u ..:>J•_ Ic 

(I 

• • 
2 

~ E A r ONE C ;~f<·:::J O<T . CiJ IHRDL 
TA .., . ·· ·· ···· · A•·r· -~ ·· ·-· T .. ' I ~ .I:• '-' t:.. \:. ·-~ .... I t- .;... ·- · 1:• - , . 

C ~ N 7 ·~ '1 ' l > R A I · .,. ' u I=" F I :·:! ;.: ( "' 1 T, U l . L. _. _ IJ.'l - - · ·' 0 
Tr r o ·n·· ~~~- •. ~·~ -,r. 14 - 0) : • ~..o r. ~ t •• ' · o .-. ' L 
·""\ , , . r- ... ..-. 
~~ J.o ,_, ' . 1:. : ;. 
,., P r ., · E 
l-! - - · :..; J_, 

"Onr · -- ,..•-t .. r . ~ ..:: .) 

r''l ~ ..,o .... . . • ..... 
!.1 . • ': • ··, I ,... ,.,, .~f ,.' L ' I" R • .. U 1 I " L' L. .. 
IY. ••. ~ v· 
, H ·-· ··. 
iF' ·: : . F: r;:' E:'IT 1l S r 

:a· ~ "" ...... ;""~: 

1 5) 

CHAII'I 

- --·----- ..... - .. ......... ..... .. . . .. _ .. , ... __ ..., __ ......... .. ........... .. . .. ... .. ... .. . . . . . ' 0 ' _ ... . . ' . .. . . 

0 -:. 
J -· ... , '-' .;. 
03 
03 
f• .-. ·' .,) 

03 
1... ':• .. · ...., 
~ . .-. 
•.J .j 

03 
(. " I .;. 

03 
03 
03 
.-. ""'' u .;, 
0 3 
l·- ..... I • ..;,o 

0 3 
0 :3 
0 :_:: 
0 ~~ 
03 
G ~. ..:· 
" '"' 'J ...:• 

03 . .... 
I) ..:• 

0 3 

" .-. 
v -~ ..... 
o..; ;o 

n : • c ~· 
. ., ,6 , 

'-' . .:: 
·' ~ . .. ...:· 
n--:: 
' ; -· 
n -, ·.· ~ 
(i3 
f"'i ·-:· .... -· 
( t ' .• ·.. ·-. 

•) ., 
... ._, 
( · ·:· 
·~ ·-· 
.... . .. 
:;-.;, 

00 2 9 5 
002 96 
0029? 
00 2 98 
0 I) 2 9 ·;-
00300 
(10 3 01 
00302 .. . 
0 0 30 3·, .. :~. ·, . 

0 0 30 4· 
0 0 30 ~ 
(1 0306 
0 030 7 
00 3 08 
0 0309 
0 (I :3 1(1 

0 0 31 1 
0 lr 3 1· 2 
0 (13 p 
00 314 
00 31 6 
0!)3 1 ? 
C0313 
C0 319 

' 

.. i .~1 ,., ? 1 -· \, ._, '-
no.,.., .... 
. ..;. c c. 
0 0323 
'· u .. · "=' -:· 4 IJ ·-• ~ 

n( ........ o: . I .;. ,-. ...J 

0 03 27 
0(1:~:28 

00329 
Oo''J ''f' ·-· -.J J 

0 03 31 
0 0332 
11 r1 ?? ? v •. -• v•.l 

Oc ....... ., ; .; . .j ..J 

Ott33E. 
.-, u· .-. , _, 
~· ._:, •J I 

nu·.-·4( 
J .. :. J 
003 41 
,., ... ':> , t •:) 

• i,J - · -... .... 
.-. ..... ...! ,., ':· 4 .. , 
.... ·-· '.J ... \...' ..... . .. .-. ·-· .;. 
.-. ~· .. . . ·' 
o"j ·: · ,__ ..... 
r• ? ._. . _, 
o'j ·::· -· ·-· 

') .. • . ·~ 
1-. .-0 
,) .; . 

0 (I ::: 4 o!L 
r; 034r:) 
0 034 6 
!) II :1 4 "" - · ·- I' 
') .,·, ':• 4 ·7· . - ·-· ·-· 
0 (I 3 5 (1 

00351 
li 0 ·:· 5 ·::. ..... '-
( · ·-.o= -. J ll ..,: . ._1 ..... 

oo:::54 
; ·. ;. ;',, .-, ·-:. 5 r.)· 
'· -· "' ... ._. . .. •. -. - - .... c: • 
·-· .;. IJ ll ...:. ~ (, ·. .-. 
") .;. 

~; - ~ 
t· .. . .• _, 
.·, .-, . . . .:· 
. ~ ... ·-· ... 
t . : · 
o,• •w ' 

( • .··, _, -:· 

. . •' 
.J · - · 

< .• . . . ·-. . . .. 
. ·. . -:· -· ·--· 
("! •; .. ; . 
: . .. :. ... . .. 
r . :• 
'·· ... 

,.. ·":· 
c .• 

:· .. , ... ,., : 
••• •• 0 . . .. . ·. -· .. . 
•,i • •• 

-~. ::-: 
·, .-. " . . -. . -. 
•..-· .,_ . 
n -. .• .:• 
I I ' ' .... ... 
.~ ·:· ·- -· 
I ' •" - -· o" •• 

' ;. .. : ':" . . .. 
! ' •'o . . .. ' .. , .• 
-"1 ~. 

.: . . ·~ 
• •.J 

... ., 
. ·-· 

·' 0 - 1:' ·.> •.,1 I .;:o ...J '• ' 

'} 
'
., ·:· 5 ·~ ' ·' .. ..~ •' 

... f 1 .... ~ !J' u ·-· .:.. ·-· . 

') ··~ .-. .. 'I '· • ..:• 1':) .. . 
r · --., 
.J IJ :3 o -~ 

~~ O Jt.f. .. , ... , ,• l 
.J ,_1 • .-. b 

4 ... ~ ,• ... 

') ;,.: .;; b ::: 
... r; ·-:- t: ·=· ·-· . ·- · v . 
o o~:?n 
... ,, ·:· ., 1 .., '·' ...... , 
-~ .-. .-. ~ " .... •; ~- ,. .:.-.·. ,•, ... , .., " 
•.1 •.• • .:.• ( '"t 
lj' l.' .-, ..... c.· 

' .:. ,•' •..J 

I. .·, .r, -, ... 
J ~~·,.b 
•'I 1... .-.. ..., .. , 
•. .• ..:> r 1 

U. u·· ·-:. ~, ·::· ·-· ( _, 
.. , ••• • - •. ., •4 
'.1 ••• ..;, ( of' 

0038(1 
':10 381 . .. - ... 
!J IJ :.:: ~~ ::: 
rl '"' ~ 1""\ ... ') ,_, ..,:. •:. ._} 

oo::8 6 
o•l ,·, • ., .:, ';' 
'·· ••• ._, oJ t' 

" ... , ... , r. ,., 
,_ l . .:. 0 ·::· 

.-, .·, ·:.u• 
'J',o ""•"?~ 

Ofl'0 9"' . ·-· .... 
00 •:>0 . 

~0 ., ..... 

i"o ..... - . fJ .., 
I , l,l ._;, ;1 ,• 

O l,-:··~ ~ . l._o _ ,. 

(J ro ·:• '> •' 1 ·-· ·-· ;; .. 
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E.2 YO~TEX LISTING 

0 00000 
0 00001 
~0 0002 
000003 
0000 04 
0 0 000:5 
00 0()06 
o o o o o·7 
0 0001 0 
0 0 0 0 1 1 
000 012 
0000 13 
00 001 4 
000015 
000016 
0000 17 

.• 

OOOC04 A 
0 000 0~ A 
000005 A 
00000~ A 
000007 A 
000010 A 
0 00 01 1 A 
00 0 012 A 
000013 A 
000014 . A 
00001 4 A 
000015 A 
OOOOH. A 
00001 7 A 
000(1?.0 A 
00002 1 A 
000022 A 
0 00 023 A . 

0 30 30 0 A 
0 0 ·5 0 0 1 .A 
0 ~5003 A 
03 t5 0 1 0 A 
014636 A 
12!501 6 A 
00 6 ~0 6 A 
000614 R 
001002 A 
0003'7 R 
0 14631 A 
12500 6 A 
006:506 A 
000614 R 
001002 A 
00003~ R 

000020 0 06:5 0 !! A 
000021 000406 A 
0 00022 001100 A 
0 0 0 0 23 0 0 0 0 0 1 A 
OOO OZ4 000000 A 
0 0 0 0 ! ~ 0 3 0' 3 0 0 A 
000026 0 35 010 A 
OOOOE7 0 14614 A 
000030 I?:500E. n 
000031 006~06 A 
000032 0006 l •l R 
000333 00 1004 A 
000034 000 3!!7 R 

00003:5 R 
00 00 3:5 0 25 004 A 
00 00 36 0 16001 A 
000 03 7 00 4350 A 
0.000 4 0 15047-2 A 
000 041 0550! 3 A 
00 004 2 0 15017 A 
000 043 03 5 016 A 
00 0()44 00650 6 A 
OO Q0 45 0 00 000 E 
0080 4 6 00000! A 

0 00047 001 004 A 
00 00!50 00036 6 R 
000051 015006 A 
00 0 0:52 11044 0 A 
0 0 0 0. !5 3 1 1 0 4 3 0 A 
0000:54 0!540 00 A 
00 00 !5!5 000000 A 
0000 :56 00650!5 A 
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LDX 
TZA 
STA 
' "' ,,, ......... ( 

LDA 
ADD 
JSR 

JAP 

LDA 
ADD 
JSR 

JAP 

DE LAY 
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0~0 131 
000 1 32 

100244 
1001.4? 
026003 
001026 
00 0120 
1 450 16 
001010 
0003~7 
00 1 000 
000366 
14~016 
00101 0 
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0 00 17 0 
~~ 0 
•'t 0 n 
~- ~· 
'· 0 0 

1 7 1 
1 72 
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~ 

c. 
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A 
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00 0211 
!)(1 0 21 2 
00 0213 
00 0214 
000 21 5 
0 00 21 6 
000 21 7 

001010 
00 022 5 
14042.:: 
00100 ·1 
0002~33 

00101 6 
000 2 51 

A 
R 
.~ 

A 
R 
H 
R 

477 
478 
479 
4 80 

481 
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483 

484 
4 85 
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4 0'7 
~ -
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48 9 
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CRDR2 

4'32 CRDR5 
4 0~ / oJ 
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504 

:505 
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cr • .-, 
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5 14 
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0 0 0 2 ? 0 
0 00 ~ 71 
00027 2 
000273 
00 0 2 7 4. 
0 0 027~ 
000 27 6 
000 2 77 
0 0 0 300 
0 0 0301 
0 0 0302 
0 00303 
0 00304 
000 3 0 ~ 
00 0 3 0 6 
0 0 0 3 0 7 
0 '0 0 3 1 0 
000 31 1 
0 0 0 3 12 
000 31 3 

0450 21 
0 4~6 .2~ 
0 4:502 0 
0150 22 
14:5 0 1 3 
0 01 01 0 
0003 5 2 
0 '1 :5 0 2 1 
1.4 4 3 5 1 
00101 0 
00 0 3:5 2 
0 0 10 00 

A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 

0 0 0 2 0 2 
00 601~ 
10001 6 
15434 ~ 
1 3 4 3 4 2 
0 0 10 1 0 A 
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6 0 tl 

60 1 
602 
60 3 

6 0 4 

606 
607 
608 

TVP[l · 

TYPE1 

EHDCOl . 
TVPEtA 

TYP£3 

TYP£3 

. .. 

JM P I'I 
lF T 
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03 00575 

(13 00576 

'r/2 03 00577 
LO RD WORD F ROM USER " S B UF ~ E R V2 03 00578 

V2 03 00579 
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0060 ~~ A 
10002 0 A 
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0 0 01 :5::i R 

6 26 

6 27 
628 

6 29 
630 
6 31 
632 
63 3 
634 
63~ 
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I ~. 
• 0 

~ · ,_. 

,-, .... 
·-· -· 
I t •:• 

006 1 ;:\ 

,., ,-. k 1 ·:· 
" ... , _. .1 / 

iJ .. , f' ,, (• 
\ ·' t:. J 

i)1)62 l 
Oc, .. ,,._ 

• to c. .:~ 

0 0 6 2~~ 
OOE-24 
006<~ 5 
0 '"' ' '.;. {. . e.~ .... 
n L' ,; -::· -.• 
·~ ' '-' "- ·~ 

t)~IE.2 S 

t •• ,.. .e. -:.. • _J ........ o t- . 

OOC,3(1 

') •) (•"• 1 
J ' · • • ..,:. 

.-. .... .. -- .-
1) :..1 e. -; .._. 
r. 'I .. • ·. ·, 
'·' 1. r:. :1 .,:. 

'J' ••• .. .•• • .... b..:· ... 

,•, ( .. .-.. ", 
1,1 J t:- . .:. ·=· 

.-. ,, c: • ~ ·::. 
-.. ... . ~ ... ,., 
.·, .. , (" ... ·,. 
·- · •• · ' ~t •. 

· .•. · .-. ,., ,_- ... ~
·~· •.• C• i:( I 

.. , ,. 
:. .. 

- -0 ... 

J -· ,•. . . 
\ ' ·-· '. . .. 

0 •• 

":• .. 
.• . :: 

.. . ,.._, 
·. .. 
I :• 

• 0 • 

,. 

. . .. 

. . . . 
'· 

0 . . 

. ·.· 
0 

• 0 

0 •• 
0 0 

0 • • 

·, 

• 
~· 

:) Ot.:.•J J 
.. u· .·• . 1 ~ 
'•' ·- • ,.__, • r 

L!Of..4 :S 
_ .. _ -" .. .• -::-
·-· ··' . · ..... _. 

!", f• ~- .t ~ ., ._, ·=· ., •.• 

.. , .-! t: r. ' 1 ..... .... . . . ... 

. ·, .. , ••• t ' • 
; •. ;, I'~ .. • J 
'" rl .. ('"' .... . .... , ~ . 
(t (I .: C:: _: 
._, \. I • ,.o '• o .·, t' ~ l;, ·i . .. •. · .. • -· . ' 
•.. f• (' c:: •'. ' . I •, • : 
J ' ~ .• -~ 

r' t"'• r' C: ,; 
.I .; " • ·-· .. 
•'•(I .- e· · ,_, .. t· ·-' . 
.-. ,•, ,: c: ·-· 
·- · 1, •• • • 0 · -

•)It o' < .. . . . 
.•. . . . ·, .• r:. •.· 
~. f, .; •• ' 
• •. · ·-· ' . · 1. 

. '. ,. 
• 0 • . . •.. . •' . ·• . ' ., . . . . . . ·. . . . .... 

• ,·, • I 

·-~· ' · '· . . .. . ' . . . 
• • • ,J 

0 " . . . . . . . . 
0 

• • :· '=.• 
.·.,,·: , . ·. . . .} ... .. 

• • 0 ., .. . -: ~ . . . . ... . . -. . . ~ . 
. • •.• '·. . : 
·: ·.: t· . 
. . . ·- . 

• • l ' t... . . ...· . . ... . .. . ·.-
0 -. . 

• • _1 r . , ... . .. ; .· 
• • • 0 - . . .. 

·.: :.: 1::· ( ) 
.-. .-, . ., .• -· 
;_• ... ,_ .... '. • 

r . • • I •' ...,. .. 
-,._• .. .., -:.· t • • 

0 • 0 

·. _. 
•• 0 

• 0 ·. ' . 
0 • . . .• 
·. --
. ' 

0 •• 

0 • -'• . . . 

. ~. . 
0 -t ~ • . ' 
~ .. .._, ... 
,. .. 
I .;. 

0 0 -. ; : h ... . ~ . . 
.J- .~. ,• • •• s. . ~· '. --
.. t• . •·. ~ 
•• o.• C'· .: . . . .. . . 
::~: t·. · :: - : 
• 0 • 

' I 1 ' , '. I , • ... ... .,_ .. _, .. 
0 0 • 

~ . . {. •. .. .... .... ·.· ·-· .. · . 
!' ..... ,..,_ ,. 
'·' '•' ' :0 ' ' • I 

. - . - . 
'I !'' o • 
t• ••• '. ·~·. 
' • • • ,. 0 •• • • ... \,• '·' ·-· . 
o: I' f' f' J t'• .. ·.' . . . . ·.· 

.-. ,•, . ...• . 
·-· ' .J •:· _, • • • 
- n . (.. . 
f..: • ':· ... .. 
,·. r, . "l . 
v "" •• • • 

:)(1 6'3 .'. 
" c · ··- · ,_. 1 r,:. ·'! / 

~ r · r • f , I '=' ~ -' 

... . . _..._ __ ,, ' 



. . . • 

• • I 

E.2 YORT£~ LISTING YZCRA PROGRAM PAGE 9 LISTING PAGE < S70) 

0003!57 
000360 
000361 
0 00362 
000363 
ooo3o 4 
00 0365 
000366 
000367 
0 00370 
~· 0037 1 
000372 
0 00372 
000374 
00037~ 
000376 
000377 
000400 
0 00401 
000 40"2 
·.1 0 0 4 0 3 

. . 

·. 

00!5001 A 
001000 A 
000375 R 
006010 A 
031640 A 
001000 A 
000375 R 
00601:5 A 
10 0011 A 
004341 A 
150467 A 
004251 A 
006120 A 
02064 0 .A 
006025 A 
1 0.0 0 0 4 A 
005032 A 
00606::0 A 
100004 A 
001000 A 
000000 E 

. . . 

. 
' . 

000 404 06501!i A 
00040!5 025004 A 
0 00406 026001 A 
000 407 006 435 A 
000410 000344 R 
000411 001016 A 
000412 000417 R 
0004 13 006010 A 
000414 000240 A 
noo 415 00100 0 A 
00 0416 000477 R 
000417 020432 A 
OI'J0 420 004511 A 
000421 006120 A 
000 422 00 0504 R 
000423 OOS014 A 
000 424 03SOOO A 
00042!5 005021 A 
000426 0061~0 ~ 
000427 052500 A 
·o o o 4 3 o o o 3 o 1 o A 
000431 000503 R 
000432 004401 A 

• 

707 
708 
70"9 
710 

STA 
OME 
EXC 

Q,2 STORE WORD IN USER'S BUFFER ~2 
NPDVA D, V$STO RE STORE MAP 0 V2 
ENACLK 52 

E XC " 
J..MP 
CONT 

ENAPI~ 52 
7 ·11 R Tl"l~DR 
712 END"C-10 
713 • 

*-···* EXIT 52 
. 52 

.R.EADER NtfT READY PROCESSING 
714 NREADV 
715 

CAftD 
TZA 
JMP 

716 ClJ,.. DER LDAI 

717 

718 BICER 

719 " 
720 
72 1 
722 

JMP 

LSRA 
!'INA 
LRL A 
AD:CI 

723 BICER1 LDBE• 

724 MERG 
72:5 STBE• 

SE T UP RST PR BITS 14 ·- 5 = 0 A = 0 
BICERl NO T READY CONDIT IO N 

0316 40 

P.I..::ER1 

CTBIClh 1 

1 
~ EVE" 
9 
0206 40 

CTR'.JilK •l 

0 ?:-
~-

CTRQBK •l 

• SET UP RST PR - CA RD READER ERROR 

GE 1 BIC NO. 

SET UP RSTPR - BIC ERROR 

SET STATUS WORD IN RQBLK 

AND SET UP STAT US 

c 

726 J~P A = ERROR TYPE D=NOT READY/ +=HA RDWAR E 

727 EJ EC 
723 ········-- ~~····~~--~-~···-~······~*-···~··················- ~·····-~······ 729 ll TH IS SUBRDUT rtH:· c'OtfVERT S ""THE A RE G. FRCM TWEL VE- (12 ) BIT BINARY 
73Q ll COLUM N FDRM AT TO ONE EIGHT BIT ASC II CHARACTER. 
7 3 1 I'!! T HE M E T H D ::: U S E D I S A F 0 L L ml S 
732 • 
.7 3? ll , .... 

734 • 
73 5 • 
736 • 
737 • 
738 • 
739 • 
740 ,. 
741 • 
742 !'-
743 • 
744 ,. 
745 !I! 
746 • 
74 7 ,. 
748 ,.. 
749 "' 
750 • 

· 7~ 1 !Ill. 
7!52 .. . ... 
7!t3 • 
7 :14 "' 
7~~ • 
,56 • 
7!57 • 
758 • 
7~9 • 
760 • 
761 • 
762 • 
763 • 
764 • 
765 • 
76b • 
767 • 

-

1) R O~S 12, 11, ~HD ZERO CO> ARE USE D 
WORD 1"AB LE TO GENERATE A o, 32C, 

TO INDEX INTO AN EIGHT 
040, DR 060 . 

. 
2) IF THERE ARE NO PUNCH ES IN 

LOGICALLY OR'D WITH ABOVE. 
R 0 1·1 S 1 , 3 . 5 I 7 OR 9; ONE Is 

• 

3> If TH ERE ARE NO PUNCHE S 
LOGICALLY OR'D WIT H THr 

IN ROWS 2 • 
ABO VE. 

4) If THE~E ARE NO PUNCHE S IN RO WS 4, 5, 6 , 
LOGICALLY OR'D W!TH THC ABO VE. 

DR r; TW O I S 

OR ?; FOUR IS 

5) IF TH ~ RE AR E NO PUNCHES IN RO WS 3 OR 9; 
L 0 G I C :. ~ L Y 0 R. ' .!I W I T H T H F. A B 0 V E • 

EIGHT IS 

6) THE ~F SUL TING SIX BIT tiU MEER I S USED Tn INDEX IN TO A 
THIRTY-T~C WORD TABLE OF ASC I I CHARACT [ RS . 

~ALLING ~EQUENCE 

JSR 

IHTH! 
A REGISl'ER 
X REGISTER 
B REGISTER 

RETURNS WITH ' 
A REG ISTE R 

CONTAINING COL UMN 1·0 BE CC~'VERTED 
CONTAINS CONTRO LLER TABLE Ar~RESS. 
CON TAINS RETURN LD f. ATIO~ 

CONTAINS 
ZEROS. 

ASCII CHAR . RIGHT -JUSTIFIED ~ITH LEADING 

B REGI STER - DE~TROYED 
X. REGISTER CONTAINS CDNTRO!.L E r~ TA.E:LE AD:j RE SS 

763 ···············~·~······~····~··~ ······- ~ ·~**• ·~~ --~····~~············* 770 CNVA STB CTRTLC,l 
771 I_DB CTRQ BK,l GET MODE 
772 LDB 1 . 2 CHECK IF ASC II OR ~NrORMATTED 
?73 BT RP.l+B13•UNFORM 

774 

775 

776 

777 
718 
779 

780 
781 
782 
793 

784 

LDAI 

JMP 

LTJB 
LA SR 
~DDI 

TAX 
LD X 
TBA 
!HH'JI 

XAZ 

-'•6 ...... ...,. ' 

CNI.'~ 1 

BS9 
9 
:n P.L 

0 ' 1 

1 

CHECK IF B LP~K CHA~~CTER . 

EU~ t! K CHAR >i:: T[R 

OCTCtl 01000 
SPLIT OFF ?. nNE 

GET lO NE CJNV ERSIOM 

- - - -·-- ·-

03 
03 
'J ':> 
I ·~ 

03 
03 
03 
03 
U• ·-:. ... 
08 

O'j 
~· 

03 

(13 

03 
03 
08 
03 

03 

03 
0 

.. , 

..:· 

03 

03 
03 
tt3 
f• 'j " ,, 
fl .-• 
• .j 

(!3 

03 

00699 
0070(! 
00701 
0070 2 
0 0 70 8 
0 0 7 0 <l 
00705 
00706 
00707 

00 70 8 

00709 

00710 

0 0 7 11 
00712 
00 71 3 
00714 

00?'15 

00716 
0071 7 

00 71 8 

0 (I 7 1 '3 
00720 
00721 
0(1722 
00723 
00724 
00725 

0~: 0072tS 
03 00727 

1-, -':• 
-· ·.J 

03 
.-. .-. 
.... ~· 
( I ·:· . ~· 
(J
• .., 

·~ 
I' ':• 
~ ~· 
:'"! "':• .... ·-· 

03 
0 ~. ~ 
03 . .. ~ ·-· .;.. 
,... ":: . ~ 
U·, "':· . ... 
o.::: 
(13 
U
• ~. •. .. 
fl ·-:· . ..., 
r. ' • 
1_1 ..;. 

I• ·:· " ~· 
03 . .., u ..... 
U
• ..,. 

~· 

. -l.;;j 

00728 
0(172·~ 

00730 
00731 
0 l.l .., .., 'j ' , ...., .... 
007 3~~ 
00734 
(I 1.1 7 'j "' - ,. ..., ·-· 
00731£, 
,, 0 ., ? - · u ,(.J / 

0073 :::: 
0 01 ..,. .., o:; 

( ._. ~ 

00?40 
oo ;-'41 
C074 2 
0074 :3 
0074 4 
00745 
0 07 ,t•S 
00?47 
0074l=J 
00749 
)o ..,,: I"J I ,. ...J 

00?51 
0075 ":-: 
0075 :? 
007:5 4 
0075 ~:) 

o:::: oo.756 
e;:~· 0 07 5? 
;-, ;-, 0075 :?. 
fl ~· 
'J ~· 

1•• "':• . ._. 
03 
tt ":• ·-· .._, 

U• u· "? "' .~ 
~ .... :;7 

00760 
00762 
007b~~ 

:)3 0076·1 

.-. ,.., 0 ,., .., "" "' ;J•:.• I.Jr O~ 

0 :·~ 0 0 7 6? 

o::: 0076::: 

: ::: Cl076 9 
(J077(t 
00 7 ? 1 ··c ·:· . . ._. 

0 3 00772 
,... ·::· 0 ''I 7 ., 3 . ~· ' .. .. 
o:::: 00? 7l.!, 
f'':• 0(1"?""'" _...., · ~1-J 

C3 00 77 ? 

• 



. ·- , -· 

£.e VORTEX LISTIHG 

uC0 433 
00043 4 
0 0043~ 
o•o4tl 
1) 00437 
J00 44 0 
000 44 1 
"100442 
·)00 44 3 
000444 
000 44~ 
000 44E· 
000 44 7 
.~ 0 0 4 51) 
00045 1 
000452 
0 004 5 3 
000 454 
')00455 
0 00456 
000457 
0 0 0 4 60 
0 00461 
!) 00462 
000 46 3 
0 00464 
00 0 46~ 

:JC0 466 
• 0 00467 

000470 
:.10047 1 
000 4 7 2 
0004 73 
000474 
0004 ? 5 
':! 00476 
000477 
000500 
00050 1 
000 :502 
000503 
000504 
CC 8 ~0~ 
0 00 5 06 
u 0 0 507 
cc o::1o 
J OG~ll 
UOOS12 
C00513 
0 !)0 514 

0 005 14 
00 (! 515 
0 0 0516 
·· ·~ (1 "'• ' 7 .... u ._ -
00052 0 
• t.)OC:~ 1 .... v ....., ~ .. 

~1 00~22 

(1:) 0523 
;)()() 524 
o oo=2:5 
(100526 
:.100527 
000:0:.30 
:)00 '5 31 
000532 
~ IJ-l" __ ,.... 
.) •0.::..;) 

000 534 
000535 
800536 
··oo"'"'7 u ;;:)~; 

000540 
000 541 
( 0 (13 4 2 
0 IJ 0 3 4 3 
'JUC' 5 4 4 
OOO:i45 
00054 6 
000 54.7 
oou ss o 
!)1)0 55 1 
0 00 552 
Ol.I O"'"' '"' •• J ..J .j 

0 00554 
000554 
0 •)(1555 
:: 0 0 :; :s 6 
1)00557 
000550 
000561 
000562 
000::163 

00~021 A 
0061!50 A 
0 6 3000 A 
00 3 010 A 
000~03 R 
00 4401 A 
00 5 021 A 
006 1~ 0 A 
036000 A 
0030 1 0 A 
000503 R 
004401 (4 
0050 21 
154171 
00 30 10 
000503 R 
005(1 41 
00 5 002 
150474 
00 45 41 
0.0 6 1 2 0 A 
0005 14 R 
005 0 24 A 
0200 4 6 A 
0 0 6470 A 
000467 R 

A 

A 

005 1 2 0 
000040 

A 
A 
A 0 0 ~0 42 

00 ~014 A 
0 1 ~000 A 

A 
R 
A 
A 
A 

00 3 0 20 
000502 
150463 
020300 
a:::6o1o 
0250 1 5 
00670E. A 
000000 
00 4 3 :i0 A 
0 05064 A 
0 00000 
000060 
000040 
OOOOO:J 
000020 
00000 0 
000060 
000000 

A 

A 

A ... 

A 
A 

15727 €. A 
135247 A 
1 3673 7 A 
13467 0 A 
1 33 6 61; A 
132664 ~ 
1 ">1 -"c -• 

...., Q '"' '--

1 3064 0 
12327 ·". 
1 !5~651 
127277 A 
1 4 4·7 l 0 
14 3706 
l4e;-o .-;. 
141 702 
1 4 0652! 
1e 2E"·73 
15 66Sc~ 
1 222 4 1 
1 51321 
1 503 1 7 
14 7315 
146 313 
14:5 255 

A 
A 

A 
A 
I · :·l 

A 
A 
A 
A 
k 
A 
A 

1 2 1 7 '"> ~ " ·- ,.,.._.. n 

1 2 12:0 0 
126 3 00 
15:5331 

A 

1~4 3 27 A 
153 3 2 "3 ::::: 
1 "'"3~ . . ·. ~ .:. c. .,:. 
1 2 7 6 G :; ;4 

121275 
123700 

A 
1\ ... 

121672 ~ 

13 4 6 7) A 
1 33666 A 
1 3266:1 A 
,1 3 1 66 2 :=t 
1306 4 0 H 

786 
797 

788 

79 9 
79 0 
79 1 

~c. ~ ' ..... 
793 
794 
795 
79S 

797 
798 ........ 
' :> 'j 
s oo 
801 

802 
903 
80 4 

805 

806 
307 
80S 
803 

810 
8 1 1 
8 12 ......... 
,:;:~ ~ -.> 

8 1 4 

815 
SlE> 
0 1 "? .... ' 

3 ! 8 
919 
9 20 
92 1 
822 

823 

se4 
825 
S26 
S27 
8 28 

TEA 
ANA I 
,, "' 7 
" M t.. 

LAS L 
T B C::: 
A t·lt~ I 

v ,, -~ ,., M "-

LA S:l 
TBA 
n tlA 
"A ., .... ""'" 

T X A 
rzp, 
A t.J ~··, 
H 1 , -, 

L '- S R 
ADDI 

TP. X 
!. DB 
BT 

YZC r\:A 

0 6300 0 

CHVZ 

1 

08600 0 

C: N liZ 

.l 

E: I tHl RY 
r: t~ v l 

EMl 7 
• • 
r::T BL26 

VSCR DM 
REO+BS ••+4 

PROGRAM PAGE 1 0 

IF i10 ROW 4, ~; , 6, OJ< 7 

OCTAL 03001) 
IF ~l O RmJ 8 OR 9 

CLEAN IT T O 6 BITS 

GE T TA BLE ADDRESS 

CHECK IF 026 CODE 

LI S TI I'! G PAGE < 

7 

571 ) 

,•, ~. 
·~· -.:• 

U• ·:· 
~· 

.-. . :' ·.• ' . 

.-, ·:· 
I, .._I 

I... , :• 
.... ·-· 
rj ::: 
... , .·, 
1,. ·-· 

' ' .. tl .J 

.... ·-~ ·-· :· 
• • • .I 

. ·-' ... ·:· ·-· -· 
•J' ·: · . . '·' 

fl ·~· ~ ·-· -. .·. 
v .:· 

(: :.. 

AD DI CTBL29-CTBL26 023 CODE AD D REL ATIVE ADDR ES S FR OM 02 6 TA 

CfiVAl 

T ,,~ '!"+ 
I , \ D 

T r, .. ,, . .. ' , " 

ANA 
LDB 
L D i\ 
I Ti t:• 
'- t) s;. 
• , r··"" .1.. ·-• 1 r 

0 ' 1 
CN'o/Y 

}.: t~ 3 7 7 . 
V$CTL 
-t:·R ''T ... -:) . .... ....,..,;)o f~ 

'' "rR"'L C 1 :_.. • I ' J 

0 ! 2 

8 

G'ET WORD 
IF LEF T BYTE 

CLEA N BYTE 
TIDB LDC . 
CONTROLLER T~IL E LOC . 
RElU~~ LOC . AD DRESS 
RETURN TO C~LLING TASK . 

CNVY 
CtWZ 
:ZTBL 

LSRA 
"~'rRG I • ~ .. 

DAT ~ 
l: 6 4 
c ,c&o , o4o.o . o2 a . n. c6c ,o 

. 
CTBL 26 ll SS C 
• •• ••••• CHARA CTER TA BLE , 026 KF:'r'PUtiC H 

D ATA '1' > ' 
DATA 0135 247 
D ~ Tn ' =•98765 4321 • 

!• ATA · ~ <C > .?IH G FEDCBA+ % : ] ~ $!RQPONMLKJ - ti \ ''(,@ZY X WVU T S/0 ' 

"- • • • • • • • • ( H A R A C T t: R TA ELE, 
CTEL29 I: SS !'l 

I H _ • -D14T A 
DAT~ 
UAT A 

(• ! -:> •')70 0 • ... .. _ -..1 

. ~~ ~ 3875:54321 

. . . 

• 

029 KEYPUNCH 

• 

. . .. . . . ' 

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

lJ ·:~ . ·-

i' ~· 
•' -· 

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

..... -:-. . . . , ., 
\ . . . 
f· ·:· ··' .. 

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

.. -----·---··· ·- . . . 

)0 -.-.o r ,. ,. <:· 

00779 

U• u· " '"' rt , "' . 

u 0 7 fd ... _, ... -
() 1.1 ·' :::: ;. 
I' L.l ., ;:. '=' 
~· •"' \. + ._. 

.. . ., - . 
'J ll , ~ ~: 
<1 It ? U ._ ..,, ~. 

•'t .... .., -::. ••• 
.... 1,1 ( J .:.. 

0079 .;: 

00 7 94 
'J0?9S 
•• ,-~ "'J •:l 1:. ..• ~· ,· ..... :_. 

.-, i l -, q --. 

._. 11,• ( .. • 

,., c· . .,_ ,....._ .-. 
IJ I , ~ •: 

n n ..... a .-• ., .... . ·"' :t 
.-, .-. ·::· t' .-. ·-· ·. ·-· _. •.· 
(•(1 0 1 . 

I ~ •-• 1,. j 

. . ·~ . ... u u ::: !J t:' 
(i I) {? ... , ·:• 
... fi ,-, 0 ,, .... _I .::, .. , 
• • • ·, .- .... , r.~ 

;_, '·' <· l · ~ · 

0 f ' •.:· Ci ,~ · ' ..... ~ ... 

r, r• ·:~ r1 • .• ·-· .... ·-· •. 

r. ,·, .:;. 1 ....... ,_. ~ 

,-, It •: · ; :· . . .... ;,;.· ~ .. 
;. ; . • -. J •.• ,_ . .: 

... ...,:. .. .... ·-· . 

nr,·=···. -- '· ... . 

oo :::1 t, 
·, ;, ,.-, 1 .., ·-· ·.· . .:, .. 
,• •'! o'"'o A , -

', I I. -=• l ·: 

,., .-, ·:· i :·. 
.... ... ·-· ... "' 
.~, .-, .-, ·.:.. .. ... ... ·-· ~ • . 



,Jt~, ~ ... · .. ' ·o;.·{* f ., 
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• 
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• 
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E . 2 YORTEX L IST ING YZ CRA P ROGRAM PAG E 1 t LISTING P AGE < 572 > 

000:564 
000~6!; 
0005(>6 
00:0,67 
000:570 
000~7.1 
000 ~72 
000:573 
000:574 
000~7~ 
000 :576 
000~77 
000 600 
000601 
000602 
000603 
000604 
000 60:5 
000606 
00060i' 
000610 
000 611 
0006 1 2 
CJ 061 3 

00061 4 
0006 1:5 
1)00~16 
0 .0 0€.17 
<1 006 20 
000621 
00062 2 
0006 23 
"1)0 624 
000625 
00062 6 
000627 
0 0 0 6'30 
0 0 0 631 

000 632 
000 633 
000634 
r. 0 0 6....,,.. .._, .,j ...J 

000636 
000637 
000640 
0006 41 
000642 
000 6 43 
0006 44 
00064:5 

. 
EttTRY 
000000 

1~72 :5 3 A 
124274 A 
1273 33 A 
14471 0 A 
143706 A 
142704 A 
1 4170 2 A 
1"4064 6 A 
156 273 ~ 
1246:52 . A 
122241 A 
1~132 t A 
1~0317 A 
14731:5 A 
14631 3 A 
14525 5 A 
137676 A 
1:5764~ A 
1 26 3 3 5 A 
1 ~:5 33 1 A 
1 !54327 .A 
1:53 3 2 ~ A 
1~232:3 ~ 
127660 A 

100747 A 
100444 A 
0 ~ 4 01 2 A' 
006110 A 
101 000 A 
0 :5400 0 I~ 

00:500 0 A 
00062~ R 
1 3'0 44 0 A 
1304~ 0 A 
1 o·o 1 4 7 A 
10024 4 A 
001000 A 
000000 A 

1777'0 0 A 
000207 A 
·a o o 3 o o •A 
005001 A 
0042:5 0 A 
0 4 5 022 A 
04:5 020 A 
OOOlZ O A 
003000 A 
000 300 q 
000 6 0 0 A 
000200 A 

!'t AM E S 
R VZCRA 

~XTERNAL NAMES 
00004~ E VSBIC 
~,:Yr·tBOLS 
COC632 R ADRt1SK 
0 00000 A BO 
000014 A Bl2 
000002 A B2 
:~0 0006 A B6 
0 00366 R BICER 
000472 A BM1 7 
000 473 A BM3 7 
000 476 A BM7 7 7 
000 454 A BR11 
C004 60 A BR15 
000 446 A BR5 
C00 452 A BR9 
000 434 A BS 11 
000 440 A BSlS 
000426 A BS: S 
000 4 32 A B S 9 
000477 R CNVA 1 
000352 R CRDR10 
0001.3 4 R CRDRS 
00000 1 A CTADH€ 

DATA D 

• • • 

830 E J EC 
8 31 · · · ····· ·~· · · · ·" ········ ·~· · ·· · · ·· ·· · ··········· ··········· · · · ········· 93 2 • R £E HTR~NT CARD REA DE R AND BIC SENS E LO OP 
833 • UPON ENT RANCE 
934 • A = SENSE TYP E AND OEVICf ADDRESS 
8 3~ • I = RETURN LOC 
836 • ' X = CONTRO L LER TA BL E 
837 • UPON RETURN 
838 • A = NEG. F CR FALSE • POSITIVE NIJ MBER FCR TRUE 
839 * X = CONTROLLER TABL E 
840 * B = DESTROYED 
841 *- CALLING SE QUENCE 
842 ~ JSR SENCRD•2 
843 * . RE TURN LOC - INTERR UP TS ENABLED 

' 8 44 ~·······~~· · ·······-~~--~····*· ~~······~··*•*···~······················ 84~ S ENCRD EXC DI S CLK DI ~ABL E CLO CK AND PIM 
846 EXC rr ~ PIM 

'847 ST B RET L CC+l SA ~ E RETURN LCC. 
848 DRA I 0 101000 S El UP SENSE INSTR UCT ION 

84 9 ' 
8~0 

. '851 
852 
853 
8:54 
8:5, 
8 56 RE: T LD C 

$:57 
8:58 ADRMS'k 

S TA 
NO P 
DATA 
ER A 
ERA 
EXC 
EXC 
JMP 

EJ EC 
DAT A 

li +C:: 
B$15 
1: ~ 1 ~ 
ENAC L K 
F:Nf\P I M 
11! - 11! 

SEN SE CARD ~EADER 

fA LSE 
T R ~' E 
ENABLE CLOC K AND PIM S 

RETURN TO C~L L I~G PROG~AM 

' 
3~9 e:or DnTA 

0177700 
OC' 0 7 
J 3 00 

ADiJRESS ~1A~ I( 
EO F - TWELV ~ 
EDF' - STATUS 

E IT BI NARY COLUM" f ORMAT 
86 0 EOfST !' fl TA 
861 ST1 T'? A 
862 S T2 LRL A 
863 ST3 JNR 
864 S T4 JNR 
86:5 EIG HTY DATA 
866 !I NARY UAT A 
867 S Eti HDP DATA 
868 SENRDY "' ATA "' ~ . 
869 SEfi ERR DATA 
870 i.N D 

0 004 0 3 £ V$ E RR 

0 00044 A AP I M 
OOOOC l A Bl 
00 00 15 A B13 
000 0 03 A B3 
0 00 007 A B7 
0 0037!5 R BICERl 
000475 ~ BM177 
000463 A BM37 i' 
000441 A BRO 
0004~5 A BR 1 2 
00 044 3 A BR2 
000447. A BR6 
0004 2 1 A l:i S O 
000435 A BS 1 2 
0~ 0 4 23 A BS2 
000427 A BS6 
000362 R CDRDER 
000502 R £NV Y 
00 0 120 R CRDR2 
000154 R CRD ~6 
000011 A CTBICB 

8 
L. TWCIH • 1 
CTIJ BUft 1 
8 0 
0 30 0 0 
0 3 0 0 
0 60 r:' 
0 200 

000 0 57 E 

000302 R 
0 00012 A 
000016 ... 
0 0 00 0 4 (-) 

00001 0 A 
000642 R 
0004 77 A 
000467 A 
00044 2 A 
0 0 0 4 '56 A 
0 0 0 44 4 ~ 
000~~0 A 
000 4 2 2 A 
0004 3 €- A 
000424 A 
0004 8 0 A 
80001 ? (:I 

0005 03 R 
0001 5:5 R 
0000 6 3 R 
000514 R 

V$EXEC 

ASCII 
BlO 
Bl4 
B4 
BB 
BINARY 
Bl11 77 7 
B 117 
BR1 
BR13 
l\R3 
BR 7 
BS 1 
BS13 
BS3 
B S7 
CLOCK 
c ti\ll 
CRDR~ 
CRDRI P 
CTBL.~ 6 

SEN S E 
s 0~::;::: 
- E"'"E ~ t'l w -

000163 

00 0 2 7 4 
00 0 01? 
0 0 0 0 1.· 
OOOOJ3 
00001\ 
0004:::' ~ 
000464 
OCC 4 7 4 
OOC4'33 
000 4 5? 
00044S 
000 4 5 1 
000 4 3:3 
(1004 3 .7 
0004 2~ 
000 4 3 t 
000404 
0003 3 1 
000 1 64 
oooo ::::; 
0005 5 4 

F.: 

R 
A 
A 
A 
A 
A 
A 
A 
G 
A 
A 
~ 
A 
A 
(~ 

A 
R 
R 
R 
(l 

R 

I-IDPPER 
READE. ~ 
READER 

V$ F' NR 

ASCI!~P 
B l 1 
B l 5 
BS 
B9 
B l·ll 
BM3 
Bl'i 7 ? 
BRlO 
BR14 
BR 4 
BRS 
BS 1 0 
BS1 4 
B S4 
B " :::< ·'" C I'~ './ A 
CDt1F' 
CRD~: 4 
CTACT 
C TB L? 9 

I:: MF' TY 
RE ADY 
ERROR 

0 3 OC/821 

0 3 00822 
0 3 00823 
03 0082 4 
03 OOS2~ 
03 00826 
03 0082? 
03 OOS23 
03 00829 
0~ 0083 0 
0 3 00831 
; ..... 
1J .,J 00""'"' •0 -.J . : . 

0 3 0083 3 ,., ,.._, 
' .... OOS3 4 
03 00 '"'-'c' 0 . .) .J 

03 00836 
03 0083 7 
03 0 (I.., •:!>:) 

Q '•' v 

03 00 839 .. .-, ...... OOS40 

0'.:1 
~· 00841 

(i ) 
~· 00842 

~ ~. 

:.).;, 0084 3 
u3 00844 
·J ·~ • .;> 00845 
03 008 4 :S 
03 008 4 7 
•) ~. 

-=· 00i:: 4 ::l 

03 0 0 8 4 ·:;. 
08 0 0 8 5 (1 
n ., . " 00"'"'1 ~=· ·.) 
,.1 ·:.-' .., oo~·C·:""· ';~ .J r. , .. , .., . ._, · o··c: -IJI ~! .. J ~3 r .-. .:- 008 5 4 
.j 3 0 it C• iJ '='; ... '-' ·-o.-:. 

~· 
c · ·c:;-JU~..,t,. 

03 ooc·••';' ·~ •.J I 

n ,., 
'·. -· 0 ;, 0 5 ,·, v \-' ... . ... 
[i .•. 
·' ..:;. I) 0 .:; .. ~" ._. ·-' :l 
0'.:1 

~· 00 86;) 
0 3 00861 \ ,., .... 0(1862 • ~ .,:1 

I 

., 



. -
• . 
.. 

E.2 YORT£~ liSTING 

0000 16 A CTBUr 00 0 017 A CTB UtL 
000 006 A CTDVAT 0 00012 A CTFCE 
0000 0 0 A CTIDE 000007 A CT I OA 
0 0000~ A CT RCNT Ory0004 A CT RQBK 
CO ODlO A CTSTAT 0 000 20 A CTUB UF 
000 74 7 A DI S C L K 000745 A DfS ~P 
0 00641 R EIGHTY 000147 A ENA CLK 
r 00633 R EDt 00063 4 R EOt ST 
u0 0300 A LC 000050 A LCJP 
00 0045 A MPMRO 000 1 45 A MP MR1 
tl 03 4 20 A MT 000461 A NEG 
00 0421 A ONE 0000 4 0 A P IM 1 
0000 43 A PIM4 OOC ~ 40 A PIM5 
OCC 04 C A PIM 8 0 00 040 A RAO 
0 000 20 A REI 000200 A READ CD 
00:0 614 R SEN CR D 0 00 64 5 R SENERR 
000 467 A SE VEN 000 4 66 A SIX 
C00 637 R ST3 0006 4 0 R ST 4 
000026 A TB CP TH 000011 A TBENT Y 
0 00014 ~ TBI S A 000015 A TBISB 
·) ::1 0 0 1 S A. T B I S X 0 0 0 0 2 ~:;: A T B K N 1 
~~ 0:02 ~ TBPL 00000 4 A TBR S ~ 
GOODD 7 A TBR SP 00001 0 A TBR ST S 
~ ODDO l A TB S l 0000 12 A TB S:~ 
000015 A TBS13 000016 A TBS l~ 
J :0003 A TBS 3 000004 A TBS4 
000 00 7 A TBS 7 000010 A TBS 8 
000 02~ A T BTLC 000013 ~ TET MIN 
0 CD 4 71 R T E N 00046~ A THREF 
0 00 23 7 R T YPE lA 000220 R T YPE 2 
000 344 R UNFDRM 000403 A VS1MIN 
00 004~ E V5 E IC 000 9 56 R VSB!C1 
0 00334 A VSCAM 0003 53 A VSCKt 
0 0 0301 R VSCPL 000046 A V&CrDM 
00 0302 R VS CRS 000360 A VSCT ~ D 
0~ 0070 A v·sD ATE 00 03~ 5 A VSD ST B 
~0 00 ~7 E VS E XEC 00 034/ A VSFGL E 
00 035 0 R YS F REE 0003iG ~ VSIM 
~ 000~5 A V$ JCF G 000047 R VSJCTM 
J ~D0 : 4 R VSLCNT 000313 A VS LER 
00 0307 A VSLRSK 000312 A ~ SL Sn L 
000 4.00 A VSLUTl 000401 A VS LUT2 
COC 362 A VSN CTR 0 00413 A VSO C B 
000363 A V$P I MN 000074 ~ VSP LC T 
00 0352 A VSSCV 000375 A VSSLFG 
030 416 A V$T F C 000314 A VSTJCP 
00830~ A V5UTt OOOOCl A VORTE X 
OCC~20 ~ ZERO OOOSC4 R ~ T BL 

0 E R R cr~S A? S E MB LY CO MF·LETE 

360 
0 

302 

2 7" ;' f;:. 
•;:. t:: q -·-· ... 
2E-1 

0 
~ Cj1 ..... -. 
, n ... 
"r 0 '-t 

"'• 0 o::• ... c • 

4 06 
412 
.... 1 ~ ...... .;, 
.• l C" ... -· 
403 
407 
410 
417 
400 
A < A .... ... 
416 

353 
370 
354 
~71 _, 

49 
520 

152 

API M 
EICER 
EM17 

BS15 
BS:7 
C DRD ER 
CLOCK 
CRDI'~2 
CR DR4 
CR DRS 
CRDR6 
CT E ICP. 
C:T B UF" 
C TBUFL 
CTCCNT 
CTDVAT 
crrcE 
cr rRE Q 
C.TOP F G 
CTRQB K 
C TUBUF 
CHlCN T 
" T''D" I...· ..... .,). 

Dl~CUC 
D I SP:r•1 
ENA CLK 
ENA P ! M 
EI'I DC Ul 
E liDC04 
ENDC05 
EO F 
EOF~T . ,., 
I... L-

LC Dl 

37'0 
... .. . 
'+.J1 

443 
4 62 
4 63 
t5'=> ' ..... 

4 54 
491 
353 
·'"'o ~; 0 

500 
489 
498 
4 68 
446 
44 5 
509 
4 25 
s 1 :. 
4 1 1 
444 
44 0 
5 19 
51 0 
... 1 .... ..; C• 
A 6 "> .. ' 
46 6 
478 
4 

. , .., 
,.• ;' 

4 3 
.. 1..., 
..J ~ 

522 
497 .. o .... ._I ,.:, 

13 4 
14 3 
1
~ ,... 

.,.) -=· 

3? 1 . .. 
' " 3 .... ·~ 

4 9 5 
35 4 

4 8 1 
4 8 7 

429 

412 
49 9 
:; 0 4 

.. ... 4 .... . .:. 

1 ... .. .: • ..J 

• ,..,r 
J. =' 0 

2 1 6 

·~ 8 4 

4 36 

50 6 

1 3 6 
1 4 :5 . " .., 
J. { J' c: 
:7'5 

1,12C R~ 

0000 2 1 A C TCCHT 
0000 14 A CTFRCT 
0000 ~8 t'1 CT CPFG 
000015 A CTR T LC 
0000 22 A CHl::: N T 
00 04 44 A DISPir1 
000645 A ENA~1 P 
0 0 04 6. 5 A F"IVE 
000 4 t. 2 ~~ LHW 
0 0 u 2 ·i 5 
0004? ~: 
0 0 0 0 4 1 
00004() 
0000 0 0 
0006 :2:0 
0006 43 
0 0 06 3 5 
000 202 
ooooo::: 
000017 
0 00 023 
0000 il 5 
oooo oc 
0000 1. ::;: 
0000 ' 7 

A MPMR2 
A N lt!E 
A PIM2 
A P IM6 
A RAl 
R RETL CC 
R SE NHOP 
R ST1 
It' SYS P.I N 
A 
A 
A 
A 
A 
A 

T P.E V ~iT 
TBI:::;P 
TBKr-12 
TER S E 
TBR:S: :-< 
T BS 1 1 
TES15 

0000 05 f : TES 5 
00001 1 ~~ TBS9 
000 012 A 
000422 

TBTMS 
TWO 
TYP E 3 
'v'SBFC 

~ 
0002::01 R 
000415 A 
000 3; 5 A VZBTB 
0 0 C 4 : 1 ::. V S C K I T 

A V$CRDR 000 341 
0 00300 
000 3 ?5 A 
0 00 3 ::16 A 
0004l 0 A 
00 00:10 A 

..... ··--c.,., · v~ IL. 

VSERF.G 
V SF!_ R S 
VSI!JA 
VSJ~i~M 

0 00 .... ~.- ,, " "" 'I ... .;, _· o .. . v.o-L 1 
0003 4 5 A "V$LUriT 
000402 
000 3 (.: E. 
0003 05 
000 303 
000 34.-t 
0000 3!3 

48 6 

A VSLU T 3 
A V$0PSF 
A VZPTV:S 
A V$TB 
A VST MN 
R VZC R 1 

4 96 

• 

PRC GRAt~ PAGE 

00 0003 
000 014 
0000(1 2 
0000 0 5 
00001 3 
000 ,~2 4 

000244 
00042 3 
000 0 45 
000345 

A C TD S T 
A CTFR EQ 
A CT OPr·t 
A CTRTRY 
A CTWDS 
A EI GH T 
A ENAPIM 
A tOUR 
A t1 P 
A MPMI':3 

C D 0 3 5 ? R ~~ R E A D ~!" 
000042 A PIM3 
000 0 4 0 A PIM 7 
00006 0 A RBO 
000 4 6 3 A RHl~ 
000644 R SENR D'( 
00063€. R ST2 

A TBATSK 
TBIO 
TEI S: F" $ 

OOO D2'l r-: TBKr~3 

000 02 7 
000(1 2 1 
O ····~o "'n '·' ·-· c . ... 

0000 30 A 
000000 A 
000014 '~ 

TB S:O 
Tp, .~ l .-' ~ . c: 

"''"00 -=-\1 '•' .... .... 

OOOOO F.. 
000u !l 1 
00000 0 

•• 
" A 
A 

TB "" ~ I ·-~ "-' 

"0"-"'..,~ R 
f.) .) IJ C. ·-~ .j 

TE S T 
TBTRD 
TYP:l 
TYPE4 0 0 n -:> ~· ': 

OJ .._ - 1:.1 R 
\/
~ ,., ,..., , 

:;. ~· .l .. . s;:-0000 .75 A 
ODG414 
0003Hi 

',.' z:B VN 
A VS CK PT 

Onr. ')r" A 
J ·-' ._, .,j .... 

0003 :'31 
000•\. 0:3 
O,..,..., , r·-. 

t.• i.J ... :· .;;,. 

O ''"'n"" 1 ~ :J u .... ... c. 
0 0 0 ., 7 ~ · . ...., .. " 
00 ,,_, 1.., 

• v....:. ' 
0 00 31 6 
C'J03 3C 
0 "1··-:· · · ·-· J -..J J. , 

(11)03 6! 
00 (1 3 -.! ? 
0 U·, IJ" 0:. A --.J '"t .. , 

..... ··~cr:·M, ; .. \' ... . ..... 
r . II,...~T,.·•~ 
N '•' ~ .... I .-; ,_;, 

:: VS ER~ 
t"- ' ·I e ~ "'J '=" ;-_ , .- r . , ·~ 

H
.··. •,.• ·;: I ;-- 1:: • ..,..- ... .... .r-
.-. •v e •nC~ r• .... ._1 ._., , 

.. ... 11,-.1 olf"'\ ,., :._~ ·:. ._ .... ~_; r 
-~ ,, ,. . !' f'"" 
1'1 \ .;.. ~ - -

A vz r1:;· r~ 

'·~ \JC' ! l •:·,- . ; 
, v.,;i.Jt ···' '-

'/ ~:~· r··• L \ ~.,> .... . 

A V:ST~G T 
{ ; u & T ..,. '"· . , v .. ,,_ ... 

00 00 0":1 !<. VZC !':~: 

45 2 

4 P 

49 3 

41~ 416 •\ . ., 
• J. •' 

1 3? 
1 4 ::. 
16 7 
17 7 
186 
1 9 ::: 
2 .... ~ 

..:• c 

1 3 8 
14 7 
1 63 
178 
1 8 7 
.... . 0 C. L 
233 

1 "39 
150 
169 
1 7 '3 
1 .:0 '=' \;;' ..... 
2 1 1 
236 

1 4 Q 
' •:; 1 A~ 

, .., r! ' .. 
f -. .... 
o ') I} 

'I t.,: t:t ... . . . 
,.._ ' ..... . . :~ 

':" .·: ~ . . . 

1 4 1 
1-:;=
J.-.J...J . .., ' . ' . 
1

,., . 
-~ J 

l '3' (l 
"" .. .-. c. " .... 
":> 4 :• 
'- ' 

-- -- --· • ... .. .. ~ 0 _ _._ .... _. _ _ .., _ _ ·~---· . . . -~ ...... -···· . ··- .. .. .. .- --· 

12 

142 
156 
172 
" .- ""\ id e 

192 
214 
""'4 .... (.. .;. . 

LI STI NG PAGE < 

... ·-·-... ~· .. ·-· -·-·--- ··-· ··- --- . . ------- . - -· -·-·--... 
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• 

. 
E.2 YD R TE ~ L I STl~G Y2 CRA. • PROGRAM PAG E 13 LI STI HG PAGE < 57 -4 >. 

157 LC D2 154 
164 L CD3 1 60 
176 LCD4 166 • .. • • 
Z 0 4 LC D::S 201 
209 L CD6 2 06 
223 LCD7 21 8 
230 LCDS 22~ 
108 LCJ P 10 9 1 1 0 111 1 18 l 1 9 1 20 1 2 1 122 12:5 
3 74 MP 3 75 37 6 377 37 3 379 380 
3 ~6 MPD VAD 514 5 17 
2 ~2 MT 2 5 3 2!\ 4 2 55 25 6 2!57 2 ~ 8 25 9 260 261 

26 2 26 3 2€. 4 2 65 266 267 ~. 6 " e ..:. 2 69 2 70 
271 2 72 2 73 27 4 27~ 276 '277 2 7 8 2 7 9 
2 80 28 1 2 82 283 28 4 285 ';)06 

~ .... 2 87 28 8 
2 89 2 90 2 9 1 29 2 C:9 3 29 4 29 5 2 96 29 7 
2'3S 2 '39 3 00 301 3 02 303 3 04 30 ~ 306 
30 7 3 0 8 . 

0 NRE:ADY 427 4 3 8 . 4 0-:> 
v ·-

48 5 
0 SE NCRD 4 2 6 4 3 0 4 3 7 4 9 4 
0 SENERR 4 9 2 
0 SE N.HO P . 4 2 4 
0 S E tl R D '( 4 28 4 3 !5 

20 T 2E·Vti T 42 2 4 7 9 
25 T·BR STS 4 2 3 4 3 4 4,5 
1 8 T BST · 4 61 4 6 4 

0 V$ :B I C 388 4 47 
1 3 4 V$CT L 4 20 4 3 3 460 

0 VS ER R 3 8 :5 
0 VS E >{ EC 38 7 . 4:57 
0 vsntR 386 50 1 ' 50 7 

171 V S ~ TO 517 
17 4 V S~ T3 514 

1 VCR .,.~ "' ' c.. ,, 4 2· 148 1 53 15 9 165 191 193 2 00 20!5 
. 2 1 7 22 4 . 3 5 :5 44 '3 !5 1 2 5 2 1 

439 VZCR l 4 3 1 . .. • • "· • 

4 20 't'ZCR A 1 1 38 2 
, 

• • . 
' 

• 

. . 
• • 

• 

• 

- - - ·- - ·· -- - ----
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E. 2 YDRTEX LISTING 

• 

00 0001 

00000 0 
u OO OO l 
0 00 0 02 
0 0000 3 
00 0 00 4 
0 0 000 5 
0 00 006 
00 0 0 0 7 
000 01 0 
00 0 011 
000 0 1 2 
0 00 0 1 ~: 
0000 1 4 
00 0 0 1 !5 
0 00 01€. 
00 0 01 7 
0 0 00 20 
00 0021 
000022 
OOCC2 3 
0 00024 
0 0 00 2 5 
0000 26 
00 0 027 
00 0 030 

00001 7 
0 0 0 01 6 
0 00 015 
1) 00 0 14 
0 000 13 
00 0 012 
0 0 0 0 1 1 
0000 1 0 
00(1(1(1 ;7 
0 0;) (!(1 6 
0 000 05 
000004 
000 00 3 
000 0 02 
0 0 0 c 0 1 
00 0 (10 0 

A 
A 
A 
A 
A 
A 
... 
A 
A 
A 
A 
A 
A 
~; 

A 
A 
A 
A 
A 
~ 
A 
A 

A 

" .... 
p 
A 
A 

.·• 
M 

A 
A 
A 
A 
A 
A 

1 
2 
3 
4 
~ 
6 
7 
s 
9 

1 0 
1 1 
1 2 
1 3 
14 
15 
16 
18 
19 
2 0 
21 
22 
23 
2 4 
25 
26 
27 
28 
2 9 
3 0 
3 1 
32 
33 
3 4 
.... "' ~ ..; 

36 
37 
38 
':>Q 
oJ .c 
40 
41 
4 2 
4 3 
44 
45 
4 €. 
4 7 
4 8 
1'3 
5 0 
51 
~2 
!5 3 
~4 
55 
~ 6 
c "o 
~· GO 
61 
62 
6 4 
6 5 
66 
68 
69 
70 
72 
.., '3 " . 
7 4 
76 
7 7 
78 
7 9 
eo 
8 1 
o-::> ........ 
8 3 
3 4 
36 
88 
89 
90 
9 1 
92 
9 4 
95 
36 
9 7 
9 8 
9 9 

1 0 1 
10 2 
1 0 3 
1 0 4 

\l tC LPS PROGRAM PAGE 1 LI ST I NG PAG E ( 5 75 ) 

1 VORTEX 
• THIS 
• 

s r.r 
IS A C 0 P 'o' R I G H T E D 

PUT LAST FOR 
PROGR~ M . C OP YR IGHT 

VORTE X 
1974 BY VAR IAN DATA MA CHI NES 

(JQ 
00 

ll! V.D.M. PA RT 
:. 

NO. 92 L0 6 0 5-1 99A 
.-, o· 
" D. 1 0 0 
00 

• RE LE ASED OS / 02 1 ?4 D . 1 GO 
* • V$ CL PS 
• 
:?. 

TI TLE V$CL PS 
-~Y.····· ~ ~····~Y.· · ·············· ~ ~ ····· · ·· ~ ···· ~ ··········Y.· ~ 

!f. WJ:lll! 
ll! 

TBT RD 
TB S T 
TSP L 
TP. E VfH 
TBR SA 
T B RS I: 

T IDB SETUP 

EQU 
EQU 
EQU 
r Q I • (._ ·-! •. ) 

EQU 
E QU 
EQU 
E t;) U 
E ,-, ij \.": ' 
E "" • '-:!. u 

c 
1 c.., 
.:. 
.... 
·-" 
4 

6 
? 
C • .... ,., -.. 

TAS'< THREA D 
TA SK STA TU S 
S TATUS CONT. CBI TS 15-6 )o P RID RI TY 
IN TERRU PT EVEN T 
A RE E N TR~ ~I T 
B REE NTR ANT 
X REE NTRANT 
Dt /P RE ENTRANT 
TEMP. STG. REENTRANT 
TA ~K E tlTR 't t . OCA T I ON 

Ar-t D 
AND 
AND 
AN D 
AND 

SUS- PEND 
SUS;P END 
SUS PEND 
SUS P£ND 
SU!;:PE ND 

,, ,~ 
J J 

n. t GO 
1} I) 
i l :; 

D . I. l)i) 
LfJ I) 
' .-, , .. 
L ... · 

L.O O . . 
L :. •J 

LEVEl.( 5 - t)L OC 

STACI': 
STAC K 
S TA CK 

. . . 
L. ii ~ ~ . . 
L ;, ,·, .. . . ... 
L .j f: 
L (I (I 
L Uc " '·' 
L '"I ,.·, ' . 
I ,-, •, 
:.._ I ' • ' 

T B ~: s x 
TBRS P 
TBF-:STS 
·r BE:-iT Y 
TB rt1S 
TET MI N 
TB !SA 
TE: ! S B 
TBlSX 
T B I $ P 
T'P'-::'R $ 

E ~) U 
EQU 

t 0 TI ME C OUN TE~ CL OCK RE S OLUT ION lti 5 MS IN CLO O 

j . J 4. '-> , 

r-r"'oll c. \:.f: iJ 
t:'llll ,_ ~-

E r"oll ... :..) 

• 1 
' . 
·~ L .._ . .., 
~-.~ 

1 4 
l 5 . -' -J. ._, 

T I ME COUNTER CLOCK 11INU TE l NC R£M Etl l S 
A I NTERRUPT STACK 
P. I NTER RU PT S TAC K 
X I N T E~RUPT S TACK 
OF/P I NTERRUPT STACK 
R E E~T . STA CK I NTERRUPT STACK 

' r . ,•, 
i.. ;; ••• 

• 1·. .-. ,_ , ._, 
: .·, ,, ·- ' .. ., 
i . .... 
'- ·-· ·-· 
I . .. .·. 
- .... t.. 
! . • . ... 

L 1,: •) 
.,.. -.. ., D 

I £• t 
r· n t o 
C. L~ U ' ..., ~ I ll L K A L L 0 C ( t 5 - 1 0 ) , I I 0 T H R ( 9 - 5 > , I / 0 (:1 C T ( 4 - 0 ) L ;·! :) 

TBKrt l 
TB KN2 
Tn " N" 

iJ ' '"· I .J 
T~:TLC 
I. ~r p -r H l .•- t 

TEA T SK 
TBRS E 

T B:>;: I Z 
TEN IJ L L 
T.B KE Y 
T B :':IM G 
T"'' S T 

' c ' 

El'l:D COl 

E OU 
-t. l""l r I ,v ~ 
,- ,... .. 
r . \:.< v 
r- r• • t 
' · 1,-.t w 
EQU 
E QU 
EQU 
I t" T 

• • 
G0 1 0 
EQU 
EQU 
c- n 1! 
'- \X ""' 

~Q~ 
EQU 

1 8 
IQ . -
? (: 
"c-

2 1 
~~ '· ... 
-~ .-, ,:. ..;, 

2 4 
'~ D R T E ~< - 2 
U~ DC 0 1 

·, £.:: c ,J 

~..:. ·-.. 
·::> f: .... -· 
~..., c ... 
'::> C• '- ,_. 

TA SK NANE 
TAS K fii:.F'l E 
TASK NAI'l E 
1ST LD C. OF TASK A L~ O CA TABLF 
CHE CK P OI NT TH REA D 
T I DB L OC . OF' ~CTIVA TI N G TASK 
TAS K ERRO R r. ODE 

T ~'!:S J< S: I ZE, !:: IT $ 
NU C LEUS r·:Oil ULE 

15- 1 0 
IN DlCA TOR, li!'T S 
E ~TS 03-00 T i"\~V'" ~ M·'·,..:> ' ~ ~ ., ...., n 

T A S K • S ~lAP 

I ~~T ER R IJ PT 

,, E '( r... ' 
T f1AG E 

~·1 "' TL' S . .. H ' . 

15-08 

D . 1 

V2 
' ' .-. y c. . 
\ .. -. . 
I C. 

\ .' :· . ~ 
I I '• 
y c. 

I I ,-, 
'.' .:: 

I I " • \• c. 
I I " • 
'I C. 

. - n 
~ . . - . • • 
~ . • .• 
! • • ,.r, ·- .. • ... 
1 ... r. 
i . \ ·-· 
I ·~ (i 
~ . . 

,•' . •, ·-· ._. 
! r: r. ... .• .• 

.•• r 

.... ' '• 

f • .•• I ,: !,_I 

. . . . . 

.--·- ·. 
.:; r:· 
t • ,.. 
~ .. '•' 

I . • ' ._ . f.! 

- ~~ ~~~·~ · ·~••~• ~ ~~-••••~•••••~~*~ ~~ ~·~ ~~~ ~ ~ ~ ~ ~ ·~· ~~••~ • ~ • ~ •* • ~ ~ * ~•~~* ~ ~ LQD 
~ 

-. ILO: ll! 
ll! 

,. r . ··~ t C': 
· ~··.:· l ...J 

T B S 14 
T B ~: 1 3 

TI: .S 1 2 
n : s 1 1 
T f: $ 1 0 
T 1: S; 9 
TE::> 8 
T f. .~. 7 
.,.. ,-.. . •, c: 
r ,;. ._ .. t.."" 

TB S 5 
T£: :'; 4 
T 'P .,. .... 

.. 0 . ,:) ·.l 

TPS2 
T P. ::;: 1 
n .s o 

TAS K S TATU $ DES CRI P TIO N <BI T : r: T ~JGRD 1 ) 

s-.-., , 
(.. >.:·' ;-' 

'--- n !I 
,._ Q • ..., 

E ,. ' ' .::J ._. 
... r"> I I 
i"_ \ :-! I.J 

E.-. . , 
\_o,\ u 

r- 1-:1 1 c. \X • . .) 

E ;;· :_1 .. ...... 
L ..... ..J 

[ r o I I ._,. •- r 

.... -. ; : 
c .• _ ... ·-· 
: _ G' U 
EQU 
:?.Q U 
£ -' E C 

. .,. . . . ·-
1 4 .... , ~~ . . ..... 
.... c 

• • J. J. 

' I' " -· 9 
~ 
.-: 

' 
• .. 

·. 

• '· (• 

I ._, T ,- ,... ,.., 1 1 p T ,.. ! , :- ,..., r p..t T'l 
11 1 ':.. "- " u .;, w .;;. r· c. 11 u 

TA S K SUS PEtd; 
TA :S f< AB OF.: f 
TA S.K EX IT 
Tl rJE; co•· ~ ~r ~ rD E' N T "" f':. i- t'\, ...... J. . 

c or.-r RE::i;IBE:IT T ASK 
ro R E.G" our~ o TAS:K 
T A " ,,.. oR.., • [ .-. T ~ ·--· .. , .. ..J 1 _,., r_JJ 

' 'I"' T ...... r' 
I.LI'I C:.. 

T (.' :: " ., ..., r·., 

T A:?:K 

.-.• -. 11· E ·u·· ' I · .; .. J .,) •,., ·- L . \;_ .! 
,.. ,, 
r.• I 

~r-t A\ ' •"-•"'• 'T'T I I r-
J,I C.L.. M I H I ... I .L YC. 

WA I T H~G TO EE 
~- ::·R" OR 
- t • ' 

TIME 

·t .. , ...,. - · r . r ' r . ..,.. 
J.f l I (:_ o"t-. o't ,,,"' I E '" r""o ~ f' T F n 1\ ra , , 1 .. _ 

D ' . ,. n • 0 Y - . • ' •l .:... , ., '- . . .-f ~ r~ 

DELAY 

IJ' F• ,' '1c' .,. ,- .... '-' l .., :1 T ~ 0 t.J A C ~· T ' } ,, T E T 0' <:;• .... ... It:. ,.. .... ~ . , .. i l - I.a. ,., . rt · .. · l"-. 

TA Sk 3 EqRCH- A!.L OCAT ED-·LO ADE D 
SC HI:::I! 

;, ·- . ; 

:-. • l :_ . 

·- ... 
1 • r• 
- ! , 1.' . ''" . ; ' . 
. . . . 
.... • 0 

·- •, I : 
. . ·, 

) 

' . . . 
'. 

: . . •, . ~ ,_, 

·- . ' ... 
• .·. I'' 
'- I I .' 

- .- t'• 
- - , I •' 

c • • 

: : :_t 
I :. ~. 

L ... . . 
1 • • • , 

. . ... ·- ·.· •.• . . ' 
' ,c c c I 
~ . ' 

... o "'"'-. o o ,..- ....... .., "'- "' "' ...... "'"' ~ .. "' "'..., ~ ,. 'O '+ ... .. •• 000 .. ~ ••• 0 0 o ~ "',.,"' ~ 0 .... 0 0 OOC ~ ·~ ~ "' ... 
0 

ceo ~ ... "' OOo 't' • . ..,; ~ .... :'9"; ~ ~ • J' " ;"'"; ... W. W . • :.-, ~ W. ,.; .,... "!'I' ]If'. ... If' }I( ... If'; }If", o"ff• ' .,.- ' ai: ' :T; • , tf, , £, .~ " ;'I'; ..,. '!' '<'; . ... tP: ;op; Y, ,.; ;,., • : ": '!!. ;"'I; ;or. ,... ~. • ; ' ' -~ ;?. t' ;t: -.:~ · o'c .•, . . . . . . . . . ·- ... . .· 
~ 

T~S K ST01.US DESC RI P TIO N 1 i 0 R D "':• ·. 
'- ·' 

. ·. . 
• .. .,.. _ .., . . 

;Y. ,.. .~ ' - • : •; 

I • ' ! . . - . . ..... 

, ~ - -~ ~~~- ·~ ····· ~ · ~ ~ ···· * · · ····· ~~·· · ~ - -~ ~ :( W W * '· ·* ~ ~ - - - ~ ~ ~ ~ ~- ~- -~ ~ - ~ ~~ ~~ - ~L !lJ 
~ B! T 1 5 T~SK OPENED L1Q * :>!T 14 UtiUSED . :·: 
• B lT 13 OVER LAY LOAD L)~ 
• s:r 12 TASK WR I T I NG FJR BA:K ~~8 UN D T~SK l /0 TO CO~JPLE : F l~( 

• T AS K L 0 C K E I: - 0 !..IT IJ rH I :.. B G 1 / 0 r:: tJI-1 P L E T E C r· B I T l. : ' ::· ·: 
18! r.,.. ... E ... <. A' ·' ''·"· ' H. "' L,.. <:: "·····c E " " " . , A'"' l E ) • • ··· . • • .,:, .:_., 1 1.- l.. ! '-' ,.,. 1 L' r_ _ r ,., t 1 v t 1 J . _ D _ _ _ ·. 

~ P. r T 1 1 DE F I N E S T H :":! T {; L L 0 CAT:~ E:.. f S: P ACE I S A '•.' A I :... AB LE ~ T 1-: '.' 
1 -. • • 0 ·- ... ~ 'i ~LOCAT I NG T ~ ~K AGAI N. OVE R~lDES BI T 12 SET 0~ 

~ E I T ~ I t~ ~ T ~ ~ l t !' W 0 R D • 1 • , n - ~· . .... ,, . .. • r I T 1 0 P. A C K G R 0 U ~~ D T }·: <:;: ~~ :Z ~: I t-1 G :.J R I T T E ~~ ::; N C H E ·: ~~ P :J I N T F ~ l. F. • 
!!! f. I T 9 T AS K W A I T I N G F ~~ R A T t I.• B T Cl C :; r·~ ;:: AVA I r_ :=t B !_ E. f . 0 R ' . . . •, 
~ SC HED ULING . • • I ,., 

:_. ·. -
~ B ! T 8 TO 6 UNU S ED I ' • ."J ... '· 

E JEC L ·· ~ 
~ -~•••• ~ • ~ ••••• ~ ••~• • ••- ~ •• • ••• * ' ~~ - -~ - ~~ , ~ ••• ~· ~ ~~ • •••• ~w ~ ~-~ ~ • ·,~ • • • •• :_ I:Q 
• . ~n ... - .c .• 

'?J§· ., "'· . " 
~ 

0 0 0 0 1 
00002 
0 0003 
0 0004 
000 0 5 
oooo.:, 
0000? 
00008 
00009 
000 1 0 
00011 

·.o o o u 
000 1 3 
00014 
0 0 0 15 
0 IJ• ,·, 1 _. 

v ;a ..... 

00(11::: 
OOO i 'j 
11 0 0 20 
' IIJ'fl''l l . <-
0 I) () ~::: ~·· 
0002 '?; 
1)irO~ . .• • C:.""t-

0 00 25 
r. •'"• •I .-, ~· 
1,.1 , _; v c. r:· 
OC0 2 7 
U
·, ,., 1-, .-, ,··, 

• ' ol .:: .;:. 

IJ' (; f' ·:· 9 • .... L.... • 

'• 0 r, .-, ,., 
ll '·' ; · ,_, 

t • ... u·· ·-=· lc 
"-.' ·-· o,J .-, .. , ,-, ·:.· ·:'· 
v ·-· .... ·-· ~ 
(1(10 C3 0~ 

1-, (1 ·~-, -~ .•i " ... -..) .,. 
...... ,, .. ,"'*\ ,~ 

•.J '· i,.l .) _, 

I) ( I [I- .-, ·' •· I ._:, C• 

0 r. :l 1 -.. "' ..., ...... 
0 . , 0· ,..,_ ·:• .... .._ ... · 
, ... , ('o ,-, ·~ ,-! 
U l,o I) ..:;, :-· 

non ,< rJ OJ OJ ••, ' 

. . - .., -l l! J ir .L. y• •.•v 'T -.-

0 (I 0 4 ~· 
f• t J L-' .1 ~:. 
-· ~ · r -,.• 

•"" ... .. , .... ... 
I '.' '..' ·-t · 

"] r (• ..1 . ; . . . . . 
r, :; r. ,.1: ·::. 
•' ... ,. .,. . 
U
. .·, ,-: c .. , 

'·' '·' ,J • . 

0 . ·c:- • u u . .) ~ 
0 1•, ') " c~· -· . ..., -
r. .-. .-. c:; ·•• ·-· -· .4 . ._. ·-· ... . . -- . 
• '•' I, :_, 'f 
• • • s: - · 1) , ; l ; ,I ' 

:. :):,:".J· ~ 
' l"o I• r.:- ,
.. • 1,1 ,_, • ..' ,·. 

,~ .- ,-. ..: , .. 
0 • • , "'-' • • 

·····I'· L ~ 
•. ' ·· • • • •• I. 

( . .... ·. _. '· 
: I' ~- '-' • • 

·•; ,· , I ' • • •I I i.,o ,_; .. _, "-; 

, . . ... ,•, ..... c c 
! ' · ' \1 - ·: · 

(.,., ... (;··· 
' .. ·- ~ . 

~. , . r. .., . , 
'~' '·''.'···.· 
0 ~·· :; ., •:cO . . . . ... 
t': f: f; -; -·:: ... .. . .. 
r , ,•, , \ ~ • .f 
1,._1 IJ 1, 1 • ~ 

o•, l '"t I f ., ,.-. ._ . . ,.,., ... --::'"": 
.... • • • ... • i{ • 

I 1'1 I'' '""7 ·:·· 'J • -· : '· . 

. . . .. 
' li t ! • • • ! ! . . ... •. ·-· •.. 

.. . ·-:. IJ ;_. :_:· . 
•• i, ·• ·:· ·:· 
,, • ' • •-• L .·. .. . . ' . . . . .... ; ... . ...... . 
., ., ·""' r . . · 

, _. IJ ._;,, ' ' I 

.·, ( • ') .::· ~: 
.... ... 0 · - · \;, • 

' ' l' •:'•c oo• O 
•. . ·.. ·-· · .. 

• • 0 • • • - . • 

'" •. • .. ·=-- : . r r: -. .. .; _. _._ ... _. 
') ..• ... .• .. . 
• .,; ·-· .:.. l 
1'1 11 •• . ...... . 
'·' • .. ; ·-· ..... .; 
~~ ') o'": •:J .1 

""' , .. , . ... ·.:! . 
. _ . '•. •.. . . 
,... ... ,,. . .... 
.. '• oJ ' o 4' 

l t•'•"'!•"l ' ... ,_. . . ; . 
(• ,•, .-. ".:t ·::· ·. .· •.. :.;.' • .. 
" ,•, : .. ; ,~ ._;, ., . . .. · -
,·, L·,1t• • 
•• • .l •.• • 

fl~ ..... . . 
'J •V -l- ;_; •• 

) Q lP~ 
''(: '"!'1 . .. 
\ol • ... ·.: 

... - -· - ... - . -·- -·-- - ...... -- ... --. . -------,·----------·-------.-... - ---·- _____ ,, ____ _.._ ______ _ - - --



. . . 

E.2 VORT£X LI$Tf~G Y$CL~S PROGRAM PAGE LISTING PA GE < 576 ) 

• 

. . ·. 

0000:50 A 
000050 A 
0000:54 (.:! 
0000~5 A 

0000~6 A 
000070 A 
000074 A 
00007~ A 
000076 A 

I • 

000300 A 
000300 A 
000301 A 
000302 A 
000303 A 
0003 04 A 
00030~ A 
00030 6 A 
000307 A 
000310 A 

000312 A 
000313 A 
000314 A 
000315 A 

000316 A 
000317 A 

0003211 A 

000330 A 
000334 A 

000341 A 
000342 A 
0003 43 :'4 
000344 A 
0 0034:5 A 
000346 A 
000347 A 
0003 :50 A 
000 3 51 A 
0003:52 A 
0003 :5 :3 A 
000354 A 
0003:55 A 
0003:56 A 

0003:57 A 
000360 A 
000361 A 
000362 A 
0003 63 A 
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106 ~ . L OO 
107 •••••••~•••••••••••••••••••••••~•••••••*•••••••~,~•••••••~••••••••••••• LOO 
109 LCJP EQU 0:50 LOG 
110 V$J NAM EQU LCJ P JC P NAME LCO 
11 t V$LCNT £ QU ·LCJP+4 LINE COUNT LCt 0 
11i? V$J CF"G EQU LCJP +S JCP F"LAGS LOO 
113 liE BIT 2- 0 -L OAD AND GO FLAGS LOO 
1 14 :« "BIT 3 = DUMP F LAG 1=DUMP, O=tiO DUMP LOO 
115 liE BIT 9-4 - UNU S ED LOO 
116 * BIT 15- 10 - BG EXTRA CORE BLOCKS TO .ALLOC LOO 
118 V$J FCB EQU LCJP+6 JCP FILE CONTROL BLOCK LOO 
119 ViD ATE EQ U LCJP+16 JCP DATA RECORD LOO 
120 VSPLCT EQU LCJP+20 PERMINATE Ll NE C OU ~ T LCO 
121 V$E GLB EDU LCJP +2 1 JCP LIB KEY AND LU NO . <BA CKGROU ND LIB) LOO 
122 YSC RDM EQU LCJP+22 CARD KEYPUNCH TYPE' 0 =026, 1=029 LOO 
12 3 !If BIT 0 = SY::::lEM 1'10!1ItiAL KEYPUN CH MODE. LOO 
124 !If B IT 9 = CURRENT JOB KEYPUN C H MODE . L OO 
125 E J EC LOG 
126 •••••••••••••••.•• ~ •••••••••••••••~~••••••••••••~~••••••~••~•~•••••••••• LOO 
1 27 • . . LOO 
)28 -~~• LOW CORE DESCRIPTION ••~ LOO 
"129 * LOr1 
130 ~-~••••., ~~ •••••~~•••••••~••••••~•••~••••x•~••• • ~ ••~••••• •~~•••••••~•••• L O O 
132 LC EQU ~3 00 LOO 
133 VSCT.L EQIJ i.. C C URR E NT TASK TIDE :.OCA T I ON LO 0 
134 VSC PL EQ U LC+ l CURRENT PRIORIT Y LE Vl L • ~ GO 
135 VSC RS EQU LC+2 CURRE NT REENTRAN T STACK POIN TER LO b 
135 VST B EQU LC+3 POINTER. TO HIGHEST PRIORITY TIDB LDO 
137 V$UTB f: QU Ll. +4 POitlTER TO UNUSED TA SK TIDB LC:) 
138 VS PT VB E Q~ LC+5 POINT E R TO NEX T ENT RY Ill R ~E NTRANT STACK L OG 
1 3 9 V $ f L R S :::: Q U l. C + 6 F I R S ;· L 0 C • D ;. R E E IH IH=t N T S T (.) C K L 0 0 
140 VSLRSK EQLI LC+7 LA S T LO C. OF RE ENTR AN T STACK+l LOO 
141 V$C KPT EQU LC+8 CHECKPOINT rLAG 1=QN, O= OFF LO·o 
1 4 2 ~ U.l U L C + 9 .U tW S 1:.. D ~ 0 0 
14 3 VSLSA L EQU LC+10 LDC. OF Tl DB F OR SY~TEM SA L TAS K L60 
14 4 V$L ER E QU ~C+ ll LO C. OF TIDE FOR SYS .f E M ER ~ 8 R TASK LOD 
145 VS TJCP £ QU I. C+12 LOC . iJF TIDS rOR ~D B C: OIHR DL. PROCESSOR TA S: U : O 
146 VS BtB EQU LC+13 LO C. QF CURR ENT ACTIVE BAC ~ G R DUND TSK TIDB LOO 
147 ! FT VORT EX-2 Y2 0D 
14B GOT O h . LCDl . AS S EMBLE FO R VO RTEX I I V2 0 0 
149 VS NPAG E Q~ LC+14 I'I UM EER OF AV AI LAB I_E PAGES IN VSPAGE V2 00 
t~O VSL PP EQ U ~ LC +l~ · PDI ~lT S R OF L~S T WORD TESTED IN VSP AGE V2 ~u 
151 LCD l CON T Y2 ~0 
152 IFF VURTEX~ Z V2 00 
1:13 GOT [] LCJ)2 AS SEM BLE H NOT VD RTEl< II V2 (: :) 
154 VSLU P EDU LC +l4 LO C. OF ~ Sf ~N PRDT ECl. E D WO RD L~O 
15~ VSLLUP EO U LC+ i :l LDC . OF LA ST UN PRDI EC lED UURV LOO 
1~6 LCD2 CONT V2 DO 
1~7 V $1~ EDU LC + 16 IN TERRUPT ~A S K CB WORDS) LO O 
1:;8 Iff VORT EX-2 V2 CO 
159 GOT O LCD3 V2 00 
160 VSMPM EOU L C~2 4 ME ~ OR Y PROTE CT MAS K ( 4 WOR DS) LDO 
161 VSCAM EQU LC+ZS CORE AL LOCATION ~AS K C4 WO RDS ) LOn 
162 • F.: QU ;.c +32 u~ws:r.n Loo 
163 LCD3 CONT V2 00 
164 IFT VO RTEX-2 V2 00 
165 GO TO I_C D4 AS ~ EMBLE I F VO R! EX II Y2 00 
166 V$M AP EQU LC + 2 4 MA P KEY AVA I LA BI L IT Y MASK V2 00 
167 VS !TBM EQU LC +2 5 BO T TOM Of NU CL EUS TABLE MOD ULE V2 00 
168 VSG FCB EQU ~ C ~26 GlOFAL FCB MODULE V2 00 
169 V$M lMG E ~U LC+2 7 MAP 0 IM AGE ADDRESS V2 00 
170 Y$!TO ~ QU LC+28 FU KC 1 CONTR OL WORD ·ru SWIT CH EXEC UT I VEV2 C~ 
171 VSS T1 r QU LC +29 MOD E STATE ~ : VSSTO - S TATE 0 V2 a~ 
112 V ~~ T2 EQ IJ l.C +3 0 V$S T1 - STATE 1 V2 (:•) 
173 V$ST3 F.:QU LC +-:::1 ETC v::: 00 
174 YSK EY EQ U L.C+32 EXEC UTING TA SK ' S MA P KEY V2 0 0 
175 LCD 4 CONf V2 00 
176 V$CRD R EQ U LC+ 33 CO RE R ESI~E ~T DIREC fURY LO CA flON LOO 
17 7 V $ T B G T C Q U L C + 3 4 T !J P 0 F T H R I:: ::l D !J F" B G r S I< W A I f ! 1 ~ G T :J BE ALL 0 L 0 (: 
178 V$ TMS EQU LC" +8 5 TI ~1:.:: Of DA '"I' ! i'i 5 Ml LLI S ECO!I D IHCR£MENfS UJO 
179 V ~TMN EQU LC+36 TI HE CF DAY I N MIN UT E INCR EME NTS '_ OC 
180 V$ LUNT EQU LC+37 ADDR. Of" LO GJC A ~ UN7 T NA ME TA BLE ~ 0r• 
181 V$r:JPC F" f. G: Lt LC +38 OP C ~J ~1 L O C K ou·; ~=" L AG . L ( ~· 
182 VSFGL B EQU LC +39 KE~· A~ D LU ~ G . f O ~ FO~E G R OU~D LIB L 0 3 
183 V$F REE EQU ~C14 0 FR EE !~U NNi ti G COUN TER ! NCR . IN M! CRO S£C ONDS J_OC 
184 VSCTMS EQU LC+41 CLOCK RE SOLUTION I N 5 MILLI ~E CDND !N CR. :_00 
185 VSSCV EQU LC ~4 2 CLOC K SELEC ~ CD COUNT VALUE ( I 1·0 4 0 ~ 5) LOO 
186 V$CK B EQU LC+43 BA S IC C LOCt~ I NTERRUP T RATE lN MICRO ~ EC C NDSL O O 
187 VSCRM ~QU LC~· 44 CL OCK RE SOLU T IO N I iiCR . FU R : MIN UTE. ~.0 0 
188 V$rSTB EQU 1..::>1- 4 5 ~A SE AUDP . FDR !1S T f.P. OCK LOO 
189 VSL IT ;:QU l.C ~46 LA ST LOCATI ON OF BACKG ROUND li TERAL T ABLE LOG 
190 IF"F V Ci ~: TEX-2 A ~;S EMBLE I F VORTEX II 'v' 2 00 
191 V$F' GT SQ :J L C +~i' V$PA !:iE ADDRE SS V2 CO 
192 !F T VnkTEX -2 AS SEMBLE I• NO T VO R1 EX IJ Y2 00 
193 VSTKS Z EQU LC•47 RMD TRACK ';t .~:E LOO 
194 V $CT~D EO U LC +4S BA SE ADDR. r OR C aN ·f~DL LER ~ D n R . TAB LE L CO 
19 ~ VSSC TL EQU l_ C+~9 CURR EN T CON ~:~Q L L ER IN : CAN ' ~0~ 
1 9 e, V $ N C T R F. Q U L C + 5 0 N 0 • 0 F C 0 lil P !"i 1• L E: R S :.. 0 0 
197 V$P IM N EQU LC+51 EXT E R~ AL D~ VlC E ADCP ES S TA BLE FOR PIMS LrO 
198 ll <8 ~~O RD ~ JJ~ F I NE :Ll Il'l P IM !·IO CRDER > !...::iO 
199 liE EtlU LC +59 UNUSE J) L0C 
2 00 IF. f VO Rr EX-2 Y2 00 

·- - - - --------- -

00105 
00 1 0 6 
00 1 07 
0 0 1 0 9 
0 0 1 1 0 
0 (I 1 1 1 
0 0 1 1 2 
00 11 3 
0 0 1 1 4 
0 0 11 5 
0 0 1 1 6 
0 0 118 
0 0 11 9 
00 1 20 
0 0 1 2 J. 
00122 
0 0 12 3 
0 0 1 2 4 
00 1 25 
00 1 2£ 
0 01 2? 
001 28 
0 01 29 
00130 
00 132 
00133 
00 1 3·"+ 
0 0 1 3 5 
00 1 36 
00137 
0013 8 
00 139 
00 140 
0 0 1 4 t 
00~ 4 2 
001 4 3 
0014 4 
0 01 4 5 
00146 
001 4 ? 
00148 
00 1 49 
0015fl 
0 0 1 5 1 
0 ,.1 1 .,. ·:• 

... ..._1 , 

0 015:3 
0015 ··t 
00 1 55 
00 1 56 
0015? 
00158 
00159 
001 60 
0 0 1 6 1 
00162 
0016 :3 
0(1 i 64 
00153 
OOir:.{, 
(!(l it.? 
0016::: 
(: (I 1 t. ') 
1)(1~? (: 
0 0 1 7 1 
0017;~ 
0 0 17 3 
r· ~ -.,,.. 
~) u ,t ... .. .. 

0:)175 
0 017 ~ 
0 0 1 7/ . i . .., -~ IJ .I l.·· ;:: 
0 01 7;1 
(1(118(: 
:i0 1 8i. 
'J ;J j ,:;· ;~· 
' .r. ~ --
... u· 1 .... ·-· IJ •::- .;J 

0 0 U~4 
0 01 8 ~5 
0018 ':-
001:37 
(•01°'") . . v '•' 

0 0 1 8 ·:: 
0 0 190 
0 0 191 
00 1 9 2 
1.) 0 ! q :~ 
(1019'1 
:H 1 q•:; 
... 'J - "'· 

0 (• 10·:: 
~· J 1..1 

' f' 1 " .. , ~J -' ~ I 
:) 0 19 :3 
('01"3':1 
002(1~: 
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£.2 YORTE~ LI STING YtCLP S PRD GR AI't PAGE 3 LI ST I NG P AGE ( 57 7) 

•• 

• 

• 

' •• . . 
' 

00 0 3 75 A 
u ou ~7 6 A 
0 0037 7 A 
000 4 00 A 
00040 1 A 
000402 A 
000 4 03 A 

0 0 0404 A 
0 0 0 4 05 A 
000 4 06 A 
o.o 0 4 0 7 14 

00 0 41 0 R 
0 0 0 41 1 A 
00 04 1 2 A 

0 0 0 413 A 

0 0 3414 A 
00041 ~ A 
000 4 1 6 A 
00 0 41 7 A 

000420 A 
0004 20 A 
0 0 0421 A 
000 4 22 A 
0 0042 3 A 
000424 A 
0004 25 A 
000 42b A 
00{)427 A 
000430 A 
000431 A 
000432 A 
0 004 33 ..... 
0 0 0 4 3 4 A 
000 43 5 A 
0 0 04 3 6 !"l 
0004 37 (-i 

000 44 0 ~l 

000 441 A 
00 044 2 ;4 
000 44 ;;: ~1 
000444 A 
00044~ A 
0 0 0 44 6 ~) 
000 44 7 A 
0 00 4 5 0 A 
000 4 5 1 A 
0 0 04~2 A 
0 0 0 4 53 A 
0 0 0454 ;::: 
000 4 5 5 ~l 
0 0 0 4 56 A 
00045 7 A 
0 0 04 60 A 
0 004 6 1 
0004 6 2 
00046 3 
000 4 2 1 
0 0 0 4?.2 

• 

0 0.0 4 6 4 
0004 2 3 
0 004 6:5 

A 
A 
H 
A 
A 
A 
A 
A . 0 0 0 4 6 6 · 

00046 7 A 

201 
202 
20 3 
2 0 4 
2 05 
2 0 6 
207 
2 0 8 
209 
2 1 0 
211 
2 1 2 
2 1 3 
21 4 
2 15 
2 1 6. 
21 7 
21 8 
21 9 
2 2 0 
2 21 
2~2 
223 
22 4 

• LCD5 

• 
:4! 

LC D6 
V$ SL F'G 
\ls ERf"G 
\.'$ J OP 
V$ L UT1 
V$ LUT2 
'./ $ LU T3 
VS1MIN 

\I SBICl 
V$ BIC2 
V$B IC 3 
V~ F.I C 4 
LCD7 

GOTO 
EQU 
CON T 
LFT 
fiO TO 
EQU 
EO U 
CONT 
EQ U 
EQLI 
, - Q I • c.. · • j 

EQU 
E QU 
EQU 
EQ U 
TC' F • • 
Ci r.n 0 

L CD5 
L C+ 6 0 

VO RTE><-2 
LC:DE. 
LC + 5 9 
1_(:+6 0 

LC + 6 1 
LC +62 
L C+ 6 3 
LC+ 64 
LC + 6 ~ 

LC + 6 6 
LC+ 67 
\I DR TE><-2 
LC D7 
L C -~ 6 8 
L C+ €. 9 
LC + 7 0 
LC + 7 1 

AS SEMBLE 
U NUS ED 

If NOT VORTE X I I 

AS SE MB L E IF' 
JM P \i $IO ST 

VORT EX II 
PAGE 0 ENTR Y 
'!:•TAT CALLS . 

FOR 

SAL TA SK BUSV FLAG 
ERRO R TA SK BUS Y FLAG 
JC~ OP ERA T I NG F LAG 

1:; B U:S\' , 
l =B U S'1' ' 

110 

O=NOT 
O=N DT 

V2 

V 2 
' ' .-. y c. .. .... 
YC. 

VE!. 
V2 
I I .-, 
v c. 

BU SY 
B lJ :';: ,,, 

S TAR T LU N ADDR FO R J CP I OPC OM AS S IG NABLE 
S TA Rl LU N AODR F'D R UN A S S IGN~ B L E 
S TART LUN ADD~ F OR OPCOM AS S IGNA BLE 
327 67 C6 0 0 0 0/ ( 5 • VSCTMS l) + 1 

ASS E MB LE IF ti OT VORT EX II 
BI C CIN E I NTERR UP T L.DCAT I ON 
BI C TWO I~ TER R UP T tDCAT I ON 
BI C THREE IN TERRUP T LO CAT I ON 
BI C FOUR INT ERRUPT LOC ATIDN 

I . I •"'• 
YO:. 
t ' .... ., .:. 

i I ·~ . .... 
'v' 2 
\ ' ·:-

(';0 

I_ i; I) 
I) (I 
c lJ 
;) ;) 

(!I) 
(· ,-, 
.; ·~ 
r, ,·, . . ' ) 

L (I (! 
; . . . .·, 
'- .. ,_ 
. r .. r· 
l. . I •' 

L 1) 0 
I ( ; , . ., 
. , •• t'• 
'- -· . 
LOO 

·"• .. , 
'·" ' • 
I) I} 

i .-. ,·, 
$,. t,; J 

. ....., n 
L 1.. -

L. ·! 0 ,, ,., 
•• : .i .. ... 
'·. 1.! 

2 2 5 • 
2 26 
2 27 
228 
2 29 
2 3 0 
23 1 
232 
23 3 
2 3 4 
235 
2 3 6 

!II 

~ 

LCDS 
V ~IO ~ 
" - ""K I T ~~~ "" ' 
'./SJC B 
!I! 
!I! 

V'SOC B 
• 

E OU 
EQ U 
EQ U 
EQU 
co~n 
:i: FT 
GO T C 
EQ U 
EQ U 
E QU 
EQU 
co rn 

£ DU 
,- 1""'1 I I 

C.. t:.: U 

EC'U 

VOHTEX-2 
l. CD S 
i..C + 6 S 
L C + 6 '3 
LC + 70 
;_ c + 7 1 

L C+7 a 
LC+7 3 
LC+ 7 4 

LC+ 7 5 

J MP 'v'$ I OC 

JM P 

PAGE !) ENTRY 
CA LLS . 

PAGE 0 ENTR Y 
C ALl ~ . 

FOR I OC 

F OR RTE 

·' ... 
I t 1-, v.:. 
I J ":t .... 
' •• -::> ' ,_ 
I I .- , 
y .:. 

V 2 

(J 0 
!j 0 
(l 0 
0 0 
n 'J' ... ' 
;J 0 

I I u A L G 0 R I T H f1 L : 0 
CLOC K INT. I N PI M BEF ORE LOCKOUT FLAG . :..:: o 
ALL SYST EM BACKGR OUND PRO GR AriS AN D JC P USELCD 
THI S SYS T EM BUFFER TO RE AD DI RECT I 'J ES ,::niD I .H1 
S 0 U R C E R E C 0 R Tl S I N • '- : :·: 
[] P ': D ~l !.JILL f·: U~ D OPER AT OR K:Z Y·· I li RE QCE:S T S L :; ,) 
I N TH IS BUFFER . IF JC P I S SE T NO T AC T I VE Lno 

2 ';> "? -~,. .• ANI.' A 1 DIR t:CT IVE IS IN PU TED • OPCO M :_ (1(1 
2 3 8 • WI LL M[] VE THE DI RE CT IVE TO VSJ CB BEFO ~E Lno 
2 3 9 
2 4 0 
2 4 1 
24 2 
2 4 3 
2 44 
2 4~ 
'24 6 
2 4 ::" 
248 
2 4~ 
2~ 1 
2 ~ 2 
2 53 
2~ 4 
2 5 5 
25 6. 
25 7 
258 
2 :59 
260 
2 6 1 
2 62 
2 6 3 
26 4 
2 6 5 
266 
2 6 7 
268 
2 69 
27 0 
27 1 
2 7 2 
· ':) ., ~ 
'- t •J 

2 74 
2 7 5 
•;') ., .: 
... ' v 
·""' ..... -, c' ,. 
·~ -, r\ 
f ... t C• 

2 79 
2 80 
2 8 1 
282 
283 
284 
28 ~ 
2 86 
2 S7 
ass 
2 89 
290 
291 
2 9 2 
29 3 
29 <~ 

:1! 

V U~ V N 
v ~Er c 
\ISTF' C 
V$ST :> Z I ~ Q' : 

~ . ~ 

LC + 7 6 . ,... , ., 7 '- '-' ~,. , 
LC+78 
'. c + 7 9 

S C f~ C:TiU LI NG JC P . L '~ O 
EO TTOM OF VO RTE X NUCLE:US L ~ O 
TOP 8F F G RES . AREA/ BOTTOM OF F G BL K C O MM . ~;O 
TOP Of F G BLK CD~l MO N/ T OP OF VORTE X CORE . L"D 
AC TURAL S ECTOR S I ZE ~~a 

E ' ·-· c . . .... ·. 
-w ~ ~ ··· 

•••••~•!I!~•••••••• • •~•••••••••~·~~~~••••*•~ ~ •~••~*~~•••~••~~• * ~******~•* L no -• 
:.q SK TABLE DESCRIPTION 

•• ~ ••••~~~••••••~••••••••••••~•~•~ ~ -~~-~ ~~ ~~ ~ ••• ~ ~ r •~•~ ~~ ~~ -~ ~~ ·~w~• •«~ ~ ~!~ 
M T S S r Q 4 2 0 :_ :.~ 0 
Z E R D S Q U M T Z E R 0 ~~ C R D :_ ·. ') 
BSO ~ ~U MT+l BI T MASK CONTENTS 0 0000 1 ~ ~0 
PS I E QU ~1T + 2 00 0 00 2 .. ·.G 
l S2 EQU i'i T+3 • 00000 4 L·t• 
B S: 3 E::• u MT + 4 OOOC 1 0 _!' .. : 
E S 4 ~Q U MT +5 0 000 2 0 ~ ~~ 
BS5 E O~ ~T+ 6 C000 4 0 L~ O 
B S6 EGiU M":"+7 !)!! 0100 L :· :: 
B S 7 E QU MT ·:· S CC0200 · .. · ·) 
ll s 9 E l.l u M T + 9 ~ 0 0 · ~ 0 0 ·- ·) 
B S 9 E t:1 U M"; +10 00 1 000 · .. :.J:) 
B S 1 0 ;:: Q U M T + t 1 I) 0 c: 0 0 0 ·- . i. 
.B S 1 1 F. Q u i·l T ~· 1 2 ~· 8 ·:!- u 1j u ._ 'J 

B ~ 1 2 E t-1 U r·: T + 1 3 ~~ ! 0 0 0 0 . ·:: 
BS: l3 F. QU ;1 T + 1 4 0 200:)0 i.. ') 
B ~ 14 U~ IJ ~~ T + l S . fl d l:: r;O O ' : ·. 
B S 1 5 r: :::• U M T + i 6 0 1 0 (• 0 0 0 , . ··' 
BRO EQU ~ T +1 7 BI T MAS K CO N ~E NT S 0 17 7 7 7 6 
BR1 t::Q U MT+ l B Ci 7 77 75 
BR2 EQU ~ T+ ~ 9 01 77 7 73 
BR3 EQU ~ T + 20 0~77767 
BR4 F'Q U ~T + 21 0 1! 7 757 
BR ~ E ~ U MT + 2 2 Ci 77 73 7 
BR6 ~ Q U M ·r~2 3 0 177677 
I: R 7 E P :J M";· + 2 4 ;) ~ 7 7 5 7 7 
B RS ~ QJ MT+ 2 5 ~177377 

BR9 ~~U ~T +2 6 01767/7 
n rc, ... • !Q c·-., 1· MT •" ? "i '?C-. "' '? u • . ~;.u 1 1 +.::.. u .. ... J // , 

BR i t EQU M T ~ 2 8 0 ~ 7 3777 
BR 1 2 ~QU Pl7+2 9 0167771 
.BR13 !::QU ~lT-!-3 0 0 1 5 7777 
B R14 E QU MT +3 1 01 3777 7 
BR15 EQU MT+ 8 2 0077 777 
NEG EQU MT + 3 3 SE T ALL BIT S 
L H ~ EQU i1r + 3 4 LEfT HALf WORD MA SK A 177 4 0 0 
RH W EQU ~T + 35 R ISHT HALF' WO RD MASK 0 37 7 
ONE EQU ~ T ~· : CO NTAI NS NUMBER 1 
TWD EQ U MT + 2 CO N ·r ~ IN S NUMBF. R 2 
T ~RE£ EQ U Pl~ + 3 6 CO NT A IN S N U~ISC R 3 
F 0 U R E Q U l·i T + 3 C n iii A INS N ;J "' ::; E R 4 
FI VE EQU MT +3 7 CO NT ~ I N S N U ~ 3~ R 5 
S I X CQU MT + 3 8 C O ~TA INS NU11! CR 6 
S EVEN EQU ~ T~ 3 9 CONTAI NS NUM !E R 7 

. . :· . - . . . 
• • • : .! 

. ·. ' . . . . ' 
: .. ' •'. .... . '•; 

. . " 
' - • I 

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

. - . ' v 

i '"' il ~ ·' . 
: . . •'! ·- ·.. . . 
.. '.1 iJ 
• I •'; .. . . 
:- _: (I 

I • ' • ,~1 - ... 
I •'t 
::.. .. ; . ~ 
. .-, ~~ .. ' 
0 •• 'J 
l . . •• • 

' ... 
0 • •. •J 

: ;'"j ... .. . -
• : 1": - . -

---------------------------·----------·--------- ----------·-----------------------·----------------------

.. 

002 (1 1 
0 02 02 
00 2 0::: 
00 2 li:t 
··10"' ,... c: c. c. ._. · .. • 
(102 06 
rl r; ·:.· ir 1-, ' • 0 '-- .... 

.~. .-, . ..._ .-. .-. 
IJ l., C. \.1 •":o 

0 u 2 0 ' ;j 

(! 0 2 1 :) 
" L-. ~ 1 I IJ I C. .. 

U• l.l -:;. 1 ·:.· 
I- 1 •. 

r u· ·=· 1 ·c: J ,_ •. 

1)0 21 ;; 
00 21 ::> 
0 021 (. 
0 (1 2 1 ? 
,, li ':• 1 .:;. \; . ._ ... , 
1·, .. , =· 1 .;::, 
-· ·- I- J' 

(I I) .:: 2 I) 
0(!2i~t 

0 ' I ·::• 0::• •:0 
... L.,. '- '" • 

On..-. -, --. 
l ' .:: c. ·~> 

0 0 2 2 ·1 
0 rl ·:> -;, "" 

- L... L- ·- · 

O r~~~ .\,. .:.. c. C:• 

0 ,., ..... , ·,J ":' 
... c. '- ,• 

r, fl ·::• "=' ·~ I) '.. '- 1.- ,_. 

0 n ':" ·: .. q 
· '-· '- · 

Or·-::?•"' •)&.... ...... .. 

(: (: 2 3 l 
0 p ·;o ':' ':' J..l.._.....,,_ 

n: r: ·: · .-, 'i •j ·.·-·-1.• 
1., ,-, ·:' •' .:· ~ 

•.L. ~,• '· • 

(I .-. ':' '? .. u ,_ ._. ··' 
U- 'J' ~ ·'j { • L- ..J ... 

U• I"J ·:· :· ......, 
L-. ~ • 

o o;:;: 4 o) 
n r: .- , ... ~ 

IJV C."-<t l 
.~ l'' -:. iJ .-. v· l-· •-
(! (: 2 4 . ..:: 
n •'"; -::· 4 ~~ . ' '-
(! 0 .;? .. ~ ~ .• 
,-, 0 ·=- .·'\ . ..... .... .... . . 
... n . ...., ·"' • o, IJ C ~ ,· 

:"1 l'"i =" .. t . 
• • . L- "'"T • ... . -. .. ~ ... ., 
~ ·-· L- .._, 

'). .-; ·::- c:.: .. _, 
. t· 1.- ...... ... 

L-. f• .-. c:" .- . . -· .::. ···' .:, 
~I '' ·:• "' ·' IJ t• '- ..., .t 't 
:":.r,-.· ~--.... . . .._ ... .' .. . . -,, .. ·-· .. ·'. 
· • •.• : .. ·.··· 

·,.·,.-.c . . . . ·-· -.: , . 
' I .-. -, .- ·; 
',I· .. :f':.;,_o 
t•t · . ; ~ 
' ' ' · 1-\.' 

•• t: "• t>' •' •·v •.- · .. • · 

\ .-, .... .· . . ' ' . • l.o' l . · .·· 
't .- . - . ... 
••• • ,; ·"': r • • 

- - - -I • ' I .. " 
J • . .:.. ·=· -· 

1"1 .... ) • • ... ) ... . . 
~ . . . . ;, u ... -: .-.. ·· 
'..l iJ 1 ·' 

I I II - ' o . . . . . . ~ . 
•• , r'l •• -, • . . .· .__ ( :.. 

•) •'j : · ? . 
\. I, 1- ' ~ .. ~-· ':• -~ .-. 
' J • • ...... .. .. .. . . - . . .. 
u li --~ / .... 
'1 '-... - •. 
... ', 1 &.:. ,' ·' 
,, j"• : - -~ : ·.· ·' '-~ . 
,-. .·. ·:-· .., ·-. . . '•- . ......... ..... 
t..~ I} ,':_ :' ' 

.-, (, ;_, ·~ .. , 
J '•' .. _ •' 

r, ,·~ :· -:·: .. ·, ·-· .. · .__ ·- . . ... .... ...... -. . 
•.: '·' ·:: --:- . . . - - --
IJ J I · ' ._, •' 

... . l~ ........ 

1 ... , .-. : · • ., ~· 
-· • • 1-. ·- · •• 

' 1 ,., ·:· eo 1 
I, .1 1.- '~' ' 

1., l'l ·: · .::0 " ' _, 1- VJ 

1) r. -, ,- -.. 
·• j_, -:: ·:· ·' , . - - . ·II _, .._., , 
\ 1 •• ·- ·--· - · ,., .... -:· ·=· ·7· 
••• •.• t... ..... ,J 

nn -=' ·< '1 
• .. : ... t- - -
1 :-o - . q . I .. -
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E.2 YDRTE~ LISTIHG YfC LPS PRO GRAt1 PAGE L I STI tiG PAGE < 578 ) 

·-~- - . . . 

000424 A 
000470 A 
000471 A 
000421 A 
000464 A 
000467 A 
000472 A 
000473 A 
000474 A 
000475 A 
000463 A 
000476 A 
000477 A 

0:0 0 0 4 0 A 
O!O 0 0 0 0 · A 
oil o o 6 o A 
000020 A 

000000 A 
000001 A 
000002 A 
000003 A 
000004 A 
00000~ A 
0000 0 6 A 
000('07 A 
000010 A 
000011 A 
000012 A 
00001 3 A 
000014 A 
000015 A 
0 0 0 0 1.6 A 
000017 A 

00004 7 A 

00 07 47 A 
000147 A 

000044 A 
000040 A 
000041 A 
000042 A 
00004 3 A 
0000 4 0 A 
0000 4 0 A 
000040 A 
000040 ·A 

000<1-44 A 
000244 A 

000045 A 
00074!'5 A 
00064:5 A 
000045 A 
0 0 0 1 4 !.5 A 
00024~ A 
000345 A 

000000 A 
ooooon A 
000001 A 
000002 A 
000003 A 
00000 4 A 
00000:5 A 
00000:5 A 
000006 A 
o o·o o o 7 A 
000010 A 

----·- - - - . .... - - -·- - -- ~ 

2 9 5 E I G H T E Q U ,. M T + 4 C 0 N T A I N S N U M B E R 8 L 0 0 
296 NINE EQU MT+40 CONTAINS NU MB ER 9 LCO 
29 7 TEN EQU MT+ 41 CO NTAINS NUMBER 10 LCO 
29 8 EM1 EOU · MT+l BIT MASK ~CRD 0 0001 LOO 
299 BM3 EQU MT+3 6 BIT MASK ~CR D 00003 LOO 
3 0 0 B M 7 . E Q U -~1T + 3 9 B I T M A $ K 1.-1 C R D 0 0 0 0 7 '-. 0 0 
301 BM17 EQU MT+42 BIT MASK !.lORD 00 0 17 LiJO 
302 BM37 EQU MT+43 BI T MASK I.-lORD 00 037 LOO 
303 BM77 EQU I'I'T+44 BIT MASK I.-lORD 000 ? 7 LOO 
304 BM177 EQU MT+45 BIT MASK I.-lORD 00177 LOO 
3a~ BM377 EQU MT ~-3 ~ BIT MASK I-lORD 00377 LCO 
306 BM777 EQU MT+46 ' :SIT MASK r.I Oi<D 00777 LOO 
307 B~1777 EQU MT+47 BIT MASK WORD 01777 LOO 
308 E.J EC LO O 
309 ~•••••••••••••••••••••••••••••••*••••••.,•••••••~••••••••*••••••••••••••LOO 
310 • LOO 
311 •~•• BIT TEST BIT D£SIGHATICN ••--L ro 
312 ~ LO O 
313 •••••••••••••••w.•~••••••••••••••••••••••••••••••••••••••~•~•••••••••••~ L(IO 
315 RAO EQ ~ 040 BT JUM PS ~ H EN A REGISTER IS G LOO 
316 RAt EQU 000 BT JUMPS I..IHEN A REGISTER IS 1 LOO 
317 RBO ~QU 060 BT JUM PS UHEN B REG IST ER IS 0 LOO 
318 RBI EQU 020 BT J UM PS ~HEN B RE GIST ER IS 1 LDO 
320 ••~••••••••••••••~•••••••••••••••~••••••~•~•·••••~~•••••~~~•••••••••••••LOO 
321 • LOO 
322 •• THE BIT CHECKED L&O 
323 • LOO 
324 ••••••••••••••••••••••••••••••••P.•••••w.•••••••••~•~••••~••~••••••~•••••L OC 
3e6 BO ~QU 0 LOO 
327 Bl ~QU l LO O 
328 B2 EQU 2 : LOO 
329 B3 EQU 3 L~O 
330 B4 EQU 4 LO O 
331 B~ EQU ~ LOO 
332 B6 EQU 6 ~ 0~ 
333 ~7 EQU 7 LO O 
334 B8 EQU 8 LO O 
33~ B9 ~QU 3 LJO 
336 BlO E~U 10 LO O 
337 B1l EQU 11 LOO 
338 B12 ~Q U 12 LOO 
339 B13 EQU 13 • LOO 
340 Bl4 EQU 14 LO O 
341 BlS EQU 15 LOO 
342 c- ' EC ' , .. , 11 ....... .~ , ,1 • 1- •. 

343 •••••~·~~~~••••Y: ~ ·,~·••••~••••••••••••••~~••••••~~~••••~••••••••••••••• L a o 
344 • ~ c o 
34~ •••• D~ VIC£ . A~D rUNCTtCN CODE S ••• L ~O 
346 • LOO 
347 •••••••~ ~••••••~••••••••••••••,••~•••••~~·~••~•• ~ •w.•• ~ •••••~•••~••••••• LOO 
349 •••• ~E AL TIME CLOCK ••• LOO 
3!50 CLOCK EQU .i4 :" D~ VICE NUMBER 047 LCO 
351 • LCO 

. DI SABL E CLOC:K 
EN .:'; ELF. CL OC:K 

• (' (l 
L. .; 

L ( I (l 

00295 
00296 
002 9 7 
00298 
00299 
oo:-.::oo 

-0030 1 
00302 
0 0 3 0 :3 
0 0:0:04 
0080 5 
00306 
00307 
0(1308 
00309 
00310 
00311 
00312 
00313 
00315 
0 0 31 6 
0031? 
003 18 
0(1320 
0032 1 
00322 
00323 
00324 
003 26 
003 2 7' 
0032S 
003 2 '3 
00330 
00331 
0 0 ":' ? -=· ........ ~ 
0 0 -=· ':> . , 

.... o.J .. I 

00334 
0 G ~ • ..., ... ..:· .;, ·J 

0 0 ":' ":• ' 
.... .J b 

0 0 ·-:- "'j 7 
·J ,J . 

n l~' ? ":• •:• 1; • ·J...., v 

00339 
0 0 340 
00341. 
-·o ·-·4" t' .:.. c. 
0 'I ·-:- ,1 "=' ~- ..... .,. •.J 

00344 
0 034 5 
003 4 6 
003 4 ? 
00:';: 49 
0035 ;} 
0 0 35 1 
0 0 ""''=' .:_. .J L 

" ( -- c- -1) I :.:: .. ; :;: 
3:52 DISCLK EOIJ 
353 El'! i1 CLK ~:9U 
3:54 Ii-F 
35~ f•l PDVAD E.QU 

07.00'+-CLDCK 
0 lOO +CUJCK 
\I[JP.TE:~~ -2 'f ~ y"' .·,,-. Oi· '-·5" v .... ... .,:. . "1 

357 • 
358 W.lf.lt!. 

359 APtM 
360 PIM1 
361 PIM2 
362 ? !f13 
36 3 PIM4 
364 PIMS 
365 F IM6 
366 P Hl7 
367 ?It1 8 
363 lf. 

· 369 DISPI~ 
370 ENAPIM 

•••• 
MP 
DISM P 
ENAM P 
t1PM RO 
MPM R1 
MPMR2 
MPMR3 

PIM 
E ,;; U 
EQU 
EQ !J 
- .-; 'J r:.,. lV • 

C' .-. u ..... ..., 
EQU 
- .-. u t. be . 

G ·H. 

0 44 
0 40 
(i 4 1 
J42 
!) <l3 
0 40 
"' .• 0 
~· ""i 

(i 4 D 
(I 4 (; 

EQU 0 400+A PlM 
EQU ~200 +APIM 

MEMORY PROTECT 
!::QU 045 
EQU :)700 +NP 
:::ou (t600 +MP 
E QU OOOO +MP 
E~LI Ci!Ofj +MP 
EQU C: C:OO+MP 
ZQU 0300·~MP 
E:J EC 
C:JEC 

RAM AD DRE SS 

ALL P IMS DEVICE NUMBER 

DEVI CE ADDRE SS 045 
DI S AFLE ME ~:O R Y PROTECT 
EN ABLE MEMOR Y PROTECT 
SELECT MAS k REGI ST ER 0 
SE LECT MASK REGI ST ER 1 
SELE CT MA S ~ R EGI St' E~ 2 
SEl.CC T MAS K REGISTER 3 

372 
373 
37 4 
37:5 
376 
377 
378 
379 
380 
381 
38 2 
383 
384 
38!5 
386 
387 
388 
389 
390 
391 
392 
393 

• CTBL FOR E P.C H COI'tTRDLLER. 
CTACT EQ IJ 
CTIDB t:QU 
CTA DNC E~W 
CTOPM EQU 
Ci DST ::: !'.l U 
CTRQBK EQU 
CH~ TRY F.:QU 
CTRC fH EtW 
CTDVAT ElW 
r:TIOA EI1U 
CTSTAT EQ U 

{ I 

0 
• .. 
2 
3 
4 
•• ... 

6 
7 
8 

CON TROLLER AC.TI\o'E I :l D., 1•ACTIYE: •BI T t!i 
CO N T ~OLL ERitR!VER ~ IDE ADDR.,BITS 14-0 
AD DR. OF N£XT COtiTRO LL ER 1 ~ ~HAIH 
OP -ClJD E MA SK 
ADDR.DF CU~ ~EN T DST 
FI ~S T REQUE ~T BLOC K 
ERROR RETR Y l CNSTANT·BITS 15 -8 
V$ E~~ R ~TR Y LQ UNTER ,BITS 7-0 
DE V .. r·r.· htlD ~ 1 . . H 1 , 

I / 0 ALGORI THM VA LUE 
DRI VER STA7 i...:S 

V2 o) ... 00 ..... "'"' v .;,J .• ) 
' r· ., 
~ ' u . ., "' "' ' .. , ... , .-; .... .. . . . ; . - - . 
' ( ' I ~ '· 
i t,· ,., .... . 

I I' " ... • • : .._I . -.... 
L. i..• J,: 

. - ·. :) . . ,·, - ..... , 
L f'· 1 •• 

••~: ... uo 
.-. .· ._ .•. • J . ... .-. 

~ lj \,I 

: .·. ,·, 
'- v ~ 

t. OO 
' r· ') . - . 
. .·, .. , ..... . 

0 
,. 

.... . 

. ~·. 'i 
·- • J.. 

'-· t' n . •. ( ' • ,I • 

.. (• I) 
;_ iJ tl 
L :) 0 
I_ (! (: 
;_ (, 0 
L (• 0 
;_ ; (J 

·_ rJ tl 

0 ~, "':• t:: -::o 
... ._. -.I I 

IJ. i J ':• c ·:· 
. ... .... • .J • ..• 

1)(1:35 '~ 
00~: ~~ 1) 
•"• ,-. ···, .. - i 
•J '·' 0:.• r.: • 
I) r; ::.=: 6 2 
0 •.• ·':· , ,., 

.... •J b .. . 

00 364 
0036 5 
oo3e. r:. 
(1 1):~:6 ? 

0 0 ~:t.8 
(I (I ::: 6 ·;. 
0 IJ' •':- ·.• ,·I ._. , ·-
" (I .-, .., ..... ..., .:J '(' .:. 

(1(1:3 ? :3 
tj(l:374 
G

,, ~, ..., C' 

•• .:_. ,. .J 
... - ., ' u u;;: , ._, 
oo:.::? / 
0037:3 
0 U• '·' -~ .. ., ._. . .,; 
00 3 80 
00 2 8 1 
.~ (; ,.., G ,;> u ..:; OJ •• • 

,., 0 ':• 0 -~ v v •J •J 

003 8 4 . ., .. ., '"" Q(.:jb.) 

0(1386 
0 0 ') ':) -, ...., ..... •' 
l~ o-:.o ·:. 
.. ... .. ·.~ '.J 

(10:389 
0 0 3:9 0 
Of ·-·q · J .. :. .._. L 

0 0 392 
0039 3 

- - "'- ·- - ·· . 

. . 
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, 

• 

000011 A 
000012 A 
00001 :3 A 
000014 A 
000014 A 
00001~ A 
000016 A 
000017 A 
000020 A 
00002 1 A 
00 0 022 A 

000000 A 
000000 A 

000000 (l 

000000 A 
000001 A 
000002 A 
000002 A 
000002 A 
000002 ~ 
00 0 002 A 
tl00002 A 

000000 A 

ottooao A 

00000 0 A 

. 
000001 A 

000002 A 
000003 A 
oooo o..;. ::l 

000000 A 

394 CT!ICB EQU 
39~ CTF"CB EQU 
396 CTI.JDS EQU 
397 CTf'"RCT E:ClU 
398 CTFREO EQU 
399 CTSTSZ EOU 
400 CTTRSZ EClU 
4 01 CTPSTO EQU 
40 2 CT PS T1 ECIU 
403 CTPST2 EClU 
404 CTF·ST3 EOU 
40~ • 
406 E J EC 

1 0 
1 1 
12 
12 
1 8 
14 
1 ~ 
16 
li' 
13 

ADDR. FOR BIC f'"LAG. TABLE,BI TS 15-0 
F"CB OR DCB ADDR. 
NC.CF WORD $ TRANSF"ERED. 
BITS 15 -S ,FR EQUENCY CONSTANT 
BIT S 7-0,FRE QU ENC Y COU NT 
NO.Of'" WORDS PER SECTOR FOR RI1 D ON LY 
NO.Of'" SECTOR S PER TRACK FOR RMD ONLY 
PST BASE ADDRtRMD,UNIT 0 
PST BASE ADDR•RMD• UNIT 1 
PST BASE ADDR,RMD, UNIT 2 
PST BASE ADCR,RMD•UNIT 3 

407 • DEVICE SPECIFICATION TABLE, DST 
4 08 • DST FOR EACH D~VI C£,AND EACH RMD P~RTITICN 
409 * 
41 0 DSDI/DN EO U 
411 DSDASS EQU 
412 lf. 
41 3 lt! 
414 • 
415 * 
416 DSUNAM EQU 
417 ~ 
41 8 DSI'IORQ EQU 
419 DSN AME E:'.! U 
420 DSR EWD E' Q U 
4 ':>1 

... 4 

422 
423 
424 
42::5 
426 

D$UNTN 
DSLC KO 
DSO FCM 
DSF' STI 
DSCTA D 
~ 

4 27 :.. 

EOU 
Enu 
EQU 
F r;J U 
EQU 

EJE C 

f) 
(! 

0 

0 
1 
2 -. 
i: . 

-:> .. 

DE VIC:.:: DOWN INDICA TOR·1 =D OIJN BIT 15 
DE\'ICE ASSGNMT INDIC ATOR,B i rS 14-1 3 

00 AS SIGNAB LE BY JCP AND uPCOM 
0 1 ASS I GNASLE BY OPCON ON LY 
10 UN ASS I GtiAELE 
01) UNUSED 

DEV ~AME,CH.3 B12-1 0,C H. 4 B9 - 4 
ADD 0260 TO GE T ASCII CHARA CTER 

DE V!CE REQU[ ST COUii TER , BI TS 3 -0 . 
DEVICE NAME,2 ASC I I CHA R. 
DEV ICE REWIND INDI CATOR, l=REWIND,BIT 15 
DE VICE UNI~ :~ ~. •BITS 14 - 13 
PARTITION LOC KOUT FL n G E!T l 2 
DP fOM DE VI Cf INDIC ~ TOR,BIT ll 
INDE X TO PST,B ITS 10-G . 
IN DEX TO COTAD , CDNTRLLR ADn R TA£ 1_[,35-0. 

4 28 
4 29 
430 
4 3 1 
4 3 c 

• CONTRO L!_E R AD DRE SS 
!I! 1 E riT !;! 'f F'OR EACH 
:'I! 

TAILE,COTAD 
CTIL. 

C 0 T A.D 1 rtl.U G BA S E ADDRESS FOR CONTRO LLE R TA BLE 
4 33 !II! 

434 
4 3:5 ~ 
436 • 
4 37 • 
438 J! 

439 ,.. 

' . . 
EJ FC 

:BIC F LAG T"BLE' 
1 ENTRY rOR EA CH IIC ,EACH 

UTI LIZES A ~t.C CONTAIN S 
TO IT~ BI C ENTRY. 

CONT ROLLER TAELE,CT 2L• WH I CH 
~N A DDRE S~ • CTS I C B, POINTiriG 

4 4{) B I CNUM 
441 • 

EDU 0 BIC NUMBER FnR TH I S ENTR Y. 
PO S ITIVE V ~ LU E M E AN ~ BIC IS 
· · E G :· T I v E ~, .~ • u E r.., "' :· L- t·l- "" ·r , ... 

AV~ILABLE 
B I C ;w . , 442 ~ It - i""! . ..f - ' _. •.J • : t:.. t,. 11 t. 1• 

4 43 :.: MEANS BIS IS C ~R R£NTL Y !N IJ -7· C'" 
.> ~ • 

444 ~ 
44:5 !f. 

EJ £ C 44 6 
44 7 II! 
4 48 ,.. 
4 49 :f. 
45 0 • 

REQU i ~ T !LOC K • RQBLK 

4 5 1 • 
4 52 RSTPR 
45 3 .. 
4 5 4 * 
4 55 ROPUD 
4~ 6 • 
4 5 7 ll 
4 59 lf. 

459 RFCI 
4 60 RTIDB 
4 6 l R~D tl R 
4 62 • 
4 63 
•'1 64 • 
46 5 • 
46 E. • 
4 (. 7 • 
46 8 • 
4 €. 9 "' 
4 7 0 "'-
47 1 ~ 
47 2 • 
41 3 • 
47 4 ~ 
4 75 
47 6 * 
47 7 • 
478 • 
479 ~ 
4SO !!! 
481 • 
482 • 
48 3 ~ 

48 4 "* 
485 • 
48 6 DRECL 

1 ~- uR EACH IDC REQUEST. 
PRl DRlTY TO CTBL. 

EOU 

E QU 

EQI.I 
EQU 
E~ ;.J 

EJ EC 

PARTI TION 

0 

1 

2 ..... 
:· 
<· 

.. 

; PE CIFICATION 

R n n L v"' ''" E '• i ' C'" U E T, •' · C ,-. 0 ,..., D 1 ~J ;-
"" ~ 1 " ...) H r'~ """ ._ ._ . J..i M ,., •- · ·- i'l". .1 t t •J 

·,· 0 . . YA"' K 
' H ~ " 

BIT 15 = ! I J CnMPLE .f ED IND!C~TDR . 
BI TS1 4-S,DR~~ER S T AT U~ 
BI TS 4- 0 , RZ O 'J ESTI~! C TA S K P ~! ORI TY . 
BI T 15 = UAJT OPTI ON 
BI "" '' l~ 1"' , •.. , ,E u-E " "Y DRI" ER -, ... <+- c. ' ,, , u , .:;. '·· "; . ... ..::. 
BI T ~ 11-8 , 0~-CDDE 
BI T ~ 7 - 0 , LCGICAL UNIT NO. 
FC :il 0~: DCB ;-!DDR. 
RE Q ~ F: S TI NG TA S K TIDE ADDR . 
A D "' R r· r;- N > v ·~ "' Q "C.t t/ I "! " I' 1 • U [ 0 N 0 M r. H ,_, .~ 1 - " · "- 4''- ' ' \>' J C. - · ! : 11 .:. . 

TA BLE , PST 

A P ST EXI ~TS FOR EACH Ro ·r~ T I NG MEMGR Y DE VI CE . E AC ~: PART I TIO N 
U tl T H E IHi D H A S A F' 1 V E 1.1 0 R D £ ti T R Y [ i·! -~ 1-1 E :' ~- r . T ; ~ E P (4 R T I T I 0 ti ' S 
P ~ T ENTR \' NUM BER IS S P EClP!ED IN T~E DfVl CE SPE C: FI CATION 
T ~ P. L E • D S T , T H US L I N !( I N G T H .:, P $ T '-! I 7 ~ A I. 0 ::; ~ C: A L !J l'ii :· N U :nn: r.: • 
l. HE EFFE CTlV E ADDR FOR AN EN TR Y lS FCUND ~ ~ FOLl. ~ W ~ : 

BI T S 1 ·1--S, U !lli~E D 
e: .J EC 

DA TA CONTROL BLOCK, DCB 

A DC E I S REFEREN CED I: Y E r:t C I ! 1 / 0 R E ::• U £ ~;: T B !_ 0::: K , R Q :3 U< , S P E' C I F Y
I tiG A NON -RO TATING MEMO r.Y ~~VICE. DCB CO tj :A I NS AODtTID ~ INFO R
il A T I 0 N :'! t C E' S & A R Y T 0 C 0 t1 P L E T E T t-! ':': I / 0 0 P E ;;: ~ t I D ti • 

DCT:: IS A FI XED LE.N GTH TA I5. ~: O f'" 3 ·~ ORD~: EC'C H. 1 HE r ::.-; I S THL DCE: 
EG~ IVA LE~T FO R RMD. 

0 RE t !';IP 'l LENGll-\ 

. ~ .. . 

'- 0 0 
I .-, . 
·- . u 
~ . ~) u 
L. OO 
L (1 0 
L ~ ~; 

LCI O 
'- (! :) 
L OO 
i_ (; 0 
~ .) 0 
• r: n - . 
l. ... 1) 
I • . ._ I I i I 

:_ r: 11 
:... lj 0 
L C• 0 
LOO 
i.. ·.: lj 
i ,·. '"' ·- ., ~ 
1 a • II .... . 
.... f. (! 
: t• t"J ... .... '-

:._n o 
• ' · t" • • J 1 

, ' • u·· .. . .... 
i... 0 I) 
L. t1 0 
I . ' )" ·- .., . • ,, 0 
i_ ... 

i. L! !) 
~ ~: !) 
! • • .. • 
.... . u 
• • . u· . . 

: : .1 
- • y 

. . ' .... 
·... . . ·' 
0 ,. P, 

'- tl t.: 
; .·, .. , 
~ • J 

) 
- •• !_, 

I l J.' 

L r ·' . ' J . ' '-- ' '-• . . : ,, 
~. . ... 
' ' ... ... ·~ 

._ !! 0 

. - -. : : ._, 
• t ' ,-, 
'· - ·-· 
I • I'"' •. ,1 I 

• ... t't - .· .... . . . . . . . 
: • I 

•• 
. • t"• .._ '· . . . . - ... 

. ' • .. • f. 
I o ' ' .._ .... " 

~-~:. :.: 
. ·, . . . 

.. • : ,J 
I •, •, - . . 

. ·. ··- ' . . .. . . ' . . . . 
.. 0 • . . . - .· .... 

' .. . . ' .. 
. ' . . .. 

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

i • 

' ·• ! ' . . 
• ·.i -- . . . .. . . . . .. 

..... . ' . . . . ·- ' . .._, 
. : .. , .. •, '· 

• •"I .~. ·- ... . . •. 
·- I 1,1 

l l .-, - . ·' ; ,., ·- ... ·.· . ,. ,·. 
, I ',' 

I ' , · • - . ·.· . . . . ' ·.· 
l I' , •• 

' ' .. .. • 
·_ •. (1 
• ... r', .. . . 

i ' ~ ., •• r 

003'3-1 
OiJ39 5 
(10 39 6 
U039 7 
00 3 9 :=: 
0 0 39 ":£1 
00400 
rj(J.~i) .] 

00 4 0C:: 
0 04 0 ?. 
00 •~(14 
0 040 ~) 

00 4 05 
0 (14 (1 ? 
(': . ., .. ... .. 
•Jll •t l..l•:> 
004 0 ') 
00 4 1 (1 
OO ·lll 
(! 0 ·~ i ..::· 
••• • ·1 4 1 .-. ... : '· . ·:· 
(I I) ·1 1 .:1 
(lt!•l i:· 
,., ,., ,. 'l '~ 
'J•. + . C• 
{• .·, 4 ' -:-
._1 ' • J. • 

ri ''4'Q - v ... ~ ... • 

U~ ,·, d_ '! .:. 
.. """T .. ·" 

no ,., ·• ""' .~, 

~.• •.1 " t c::. ·~· 
• • 1 ., • 
!> f l''•• j 
v .• ""' '" - . ,•, r• 4 ""• -· . - . 
'•' '-' ·- ·· 

U• [I 4 .-. . -. • G :..· 
"'l'i ...-1 ?11 
oJ .... .., .... .. 

' I L'•, . t.., ! . -...., , 
G CI 4 3r': 
;-, ;; , , •J ·-:. 
' J .... ·r "" .J 

,., 'J 4 .-. • 
•. • • ...., -""f 

, ... -. 4 ~:._; • .. · .:.· .• 
• ' t ~ . u • • .. -:; •. u .... ..,. ..... _. 

,•, , .. , ,4 •"'• • • 
~; 1,: .. .,. :J .. 

O C43'J 
i l (; ,, ., :-j 
.... . .. ..., .... I' 

~"• r· ,. I . 
·.· •. t t. · -· 

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

,-, .·! i 4 ·:. .. · ·- ·-· 
0 ! t l • • • •.· ·- '"'( ... I.L 
I I 1 I .f• C ' • . . . . l -· 
v ... 1' ·- · 

.-.. -. ' .. 
:_. ;_. '+ y ;-, 
; . ,·, • I . 
• • • • 0 J t . . . 

. lo "' A ·~· ... ., .. .; ., .. 
···, t'r ..- ... - • 
l • • ' ~ • 

·, .., c· , .J ; . f' ••• ·-

, .. ·. , ~- .. 
• • •• • i' · ' 

(; 'j 1 ... . 
• • 4 • 

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

. . "" .. . 
~ ~ -: .. . -
v ·-· • • •• ., .·1 -.::-. ... •. .... . 
: • ;; ·,} . . 4 • 
• 0 • .. . .•. . ,. 
U '.! •t:·. -: 
.-. ,·· · r J 
-· • •I ' . . . 
'• 1_, ' :--, I . . . 
• I • ' ""' • 
' ..1 • ' ..... I ' • 

r • . .• c.: ~.I .;j. I • ' • .. 
!;t.'•y'o. 
' ' I I ' ·-• ·.·~·'· . r~ J ... 
:~ .· .,. ' •' . 

Oo(· ~ ·, ; 
• .· ._1 t r , • , • 

. - - .. u 1_, • .. • • 
·- ... .. .... . 

l_l I) (+ .~ .:· 
.... !'• 4 ••• •• 
·-· 'V ~ r . .. [' . ..... . 
r_i I " l" t' • 

:-, .·, ! ...., :..
._. _,,.,, , J 

~ - ... , . 
. !) !,! '·1 ... : .. 
. . ~ -· . . , I , . 
I ' I • . . . 
~ • .-. 1 ') ·=-· 
•• ·' r • • 

.-, r, , t ,-, .· , 

·.· .,; ' t ,'\ '· 
.·. 4' ' I .. ~ 1 ·-· ·' ' .. . 
. . • . 1 ... ~ . 
.,: ... - ... _ 

·"• fj·• ·, · · 
'" - t • • • . 

... ,•j . ·, .·. ! ("' ~· 
l ... . . '· :.; u , ·~ -. 

._,., .... ... ... . 0 .. .. ~-··~-· '=· 

.. ,,, ... . ·- ... ·-·- ...... . ·-. .... . ··- .... ............ --.. ..--........ ·- .... ... ... ,,., ... --- ~--- ....... . .. ' ... _ .. ··-··· . ... . .. .. - ...... -....... -........ ~ - ........... ._ __ .. ··-·· . 
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E.l YORTEX LtSTlNG . . . 

... . . . . .... . . 
·--,~ ·· : .·. ,v, . . 

000001 A 
000002 A 

497 DIUF'F' 
488 DCI'IT 
489 • 
.4 90 ,. 
491' • 
492 

·.493 • 
494 • 

EQU 
F.:QU 

EJEC 

. . .. 

YfCLP~ 

1 
2 

• 

' • • 

. . . . 
' 

PROGRAI1 PAGE 6 LISTING PAG£ C 580> 

USER BUffER nREA ' 

NO. OF COUNTS,USE fOR fUNC REQUESTS. 
LCO 00487 
LOO 00498 
LOO 00489 

493 • F' I L E c·a H T R 0 L B L 0 C I( , F' C B 

LOll 00490 
L OO 00491 
LOO 00492 
LOO 00493 
LOO . 00494 
LOO 00495 

~ 

•• . , 

.. 

. ' 

' l 

000000. A 
· 000001 A 
000002 A 

00000~ A 
OOOOQ4 A 

· 00000~ A 
000006 A 
000007 A 
000010 A 
000011 A 

' . 
• 
' 

' 

00001:5 A 
800016 A 
000017 A 
000020 A 
000021 A 
.000022 A 
00 0023 A 
000024 A 
000112!5 A 
000026. A 
00002? A 
000030 A 
000 031 A 
000 032 A 
00003 3 A 
000 0 34 A 
00003~ A 
000 036 A 
000037 A 
000 0 40 A 
000 0 41 A 
00004::! A 
000043 A 
000044 A 
00004~ A 
000046 A 
o·o o o 4 7 A 
0000!50 A 
0000:5 1 A 
0000~2 A 
000053 A 
000054 A 
0000~:5 A 

000001 A 
0 0 0 0 0·2 A 

496 • 
· 497 • 
498 • 
499 • 
500 • 
:5 0.1 • 
!502 !f. 

503 FlitECL 
504 F2Uf'F' 
5 0~ F' AC" 
5 0 6 lf. 
507 :« 
5Q8 • 
5 o··g • 
510 
51.1 
512 
513 
!514 
515 
5 16 
517 
518 
519 

!'! 

FCADR 
FCE OF' 
FIFE 
F'EFE 
F tHH'11 
r NAI'I2 
FNAM 3 
~ 

520 ,. 
521 lf. 
522 !'l! 

~23 • 
524 • 
525 " 
3£6 • 
:,27 ,. 
528 • 
529 ,. 

' 530,. 
531 • 
532 ,. 
~33 • 
:534 • 
53~ • 
536 !II! 

537' 
5311 
,39 
:540 • 
541 lf. 

542 CTBUF"P 
543 CTI'IODE 
~4t+. CTA TTR 
545 CTEMP1 
546 CTEMP2 
547 CTEMP3 
54e CTE.MP4 
549 CTEMP5 
5~0 C~RT1 
551 CWR T2 
5~ E: CT I:END 
55 3 Cl'L.I 
554 :':TDBFP 
555 CSLIN 
556 CTUI I D 
557 CT~IZE 
55S CTLINC 
559 CT TERM 
560 CTENA B 
561 CLII'IE 
362 CINDX 
363 CB lTPO 
564 CBITPT 
~65 CWIDTH 
~66 CTLS iZ 
567 CHIR IT 
568 CTFUNC 
~69 CT BUF~ 
~70 C:T END 
~71 CTUJCH 
572 CTUHJD 
573 CTHCGS 
574 CT BUFF 
575 if: 

576 X 
~77 s 
578 • 
:579 • 

A FCB IS REFERENCED BY EACH I/~ PEQUEST BLCCK,RQBI.K, SPECifY
ING A ROTATING I'IEI'IDRY DEVICE. FCB CONTAINS ADDITION INfORMA
TION NECESS~RV TO COMPLETE THE liD INfORMATION ON RMD. 

LOO 00496 
LOO 00497 
LOO 00498 
LOO 0049'3 
LOO 00500 tC~ I~ ~ FIXED LENGTH T~BLE DF 10 WORDS. 

EQU 
EQ U 
EQU 

EQU 
EQU 
EQU 
EQU 
ECU 
EQU 
EQU 

EJ EC 

0 
1 
2 

3 , 
4 ~ 
~ 
6 -· " 8 
9 

. , . 

RECORD LENGTH 
BU~FER ARE (~ 

• 

ACC~ SS METHOD ,JITS 15-8 

; 

. 
• . 
• 

0 = DIRECT ACCESS BY LOGICAL RECORD. 
1 = SEQ ACCESS BY LOGICAL RECORD 

LOO ; 00501 
LOO 00502 
LOO 00503 
LOO ' 00504 
Loo · oo5os 
Lo o: oo5o6 
LO O' 00507 
LOO 00508 
LOO 0050 9 
LOO 005 10 

2 = DIRE CT ACCESS USIN AC TUAL ADDR. 
4 = SEQ ACCESS USING ACTUAL ADDR 

PROTECT KE Y, BITS 7-0 
CURRENT RE CORD NO. ,oR CURREtiT 
CURRE ~ T END Cf FILE POSITION 
BEGIN FILE EXTENT 
END FILE E:X: l'ENT. 
F'ILE tiA~1E. CHAR ti , 

CHA R N+2, 
CHAR tH4 , 

CHAR 
CHAR 
CHAR 

N+l 
:'1+3 
N+5 

SECTOR ADDR LOO 00511 
LOO 00512 
LOO 00513 
LOO 00514 
LOO 00515 
LO O 00516 
LOO 005 17 
1_00 0 0518 
LOO 005 1 9 
Lno oo520 
:..00 OJ52 1 

VORTEX STAT~S 31133 PRINTER ~PLOTT ER D.l 00 00522 
. \ 

THIS MODULE IS COMMOM TO nLL STATOS MODELS ON THE ~Y STEM ' 

T~IE ~AJOR SUBCOMPONENTS Of THE DRIVER ARE: 
. 
' 

VZLPF - ~RITEifUNC INITIATOR 
STS4 - ~RITE PROCESSOR <PR INT / PLOT ) 
STS S - FUNC PROCESSOR CFUiiCTIDN) 
S TINT - · I NT ERRU P T PROCE SSO R 

. 
NA!'1£ 
EXT 
NAME 

EQU 
EC! U 
~QU 
EQU 
EQU 
EQU 
~ ou 
E •::! U 
EGIU 
EQU 
f. c:· u 
,;·r·l j 
·~ \>! ... 
i:: :;) u 
EQU 
EQU 
r::GIU 
E:J U 
EQU 
ElW 
F.: r.IU 
EQU 
EQ U 
~QU 
[QU 
E:QU 
EQU 
f.' Q IJ 
F.~U 
El.lU 
E\.I U 
EQU 
EQ U 
~ QU 

~QU 
~QU 

II$CLPS 
VSTNR,V$ERR,Y$BIC 
V$STtP,VtTOfi'I,V$SPAC,V$STBO 

CT FREQ+1 
CTF'REQ+2 
CT F'REQ+3 
CTFREQ+4 
CiTR EQ+5 
CTFR EQ+6 
CTFREQ +7 
CTfR EQ+S 
CTFREQ+9 
CTF'REQ +10 
C:TFREQ +.11 
CTFREQ+12 
CTfR£0+13 
CTFR EQ+14 
CTfREQ+l ~ 
CTF.REQ+16 
CTFREIH17 
CTF'R EQ+lS 
CTFREQ+l9 
CTFREQ+20 
CTF'REQ+21 
C ·1 F 1-: E Q + 2 2 
CiF'R EQ+C: 3 
:::TF'REQ+24 
C'i FREQ+25 
C:TFREQ+26 
CTFR E~+2 7 
(;'r fREQ+28 
CTF REQ+29 
CTFREQ +3 0 
CTF~ EQ+31 
Cl F'REQ+32 
CTFR EQ+33 

1 
2 

STATOS BUffER POINTER 
FLAG FOR U~ I TE/PLOT 
STATOS MODEL HTTRIBUTES 
TEMPORAR Y S TORAG E 
TEMPORARY ~ TDRAG E 
TEMPORAR Y STORAG E 
TEM PO RARY ST ORAGE 
TEMPD~ARY S TOR AGE 
TEMP URARY S TORAGE 
TEMPORARY STOR AGE 
ENDI NG ADD ~ESS FOR BIC TRANSFER 
ST~ TO S CON1~0 L WORD 
POINTER TO IJ SE R BUFFER 
RA STER STEP C OUN!E~ 
M A ){ I M U M L I t·: E W I D T H C 0 DE 
CU ~REN T PRINT SIZE CODE 
RASTlR LIN [S/CH~RACTER 
LINE TERMINATION CHARAC TER 
BU FFER BUS Y FLAG 
MATRI X SCA N l~DEX 
CH qR ACTER C O~VERSION INDEX 
SHIFT fA CTOR FOR P ~ CKING BUFFER 
RASTER BIT POINTER TO USER BU FF ER 
WIDTH OF MAT~IX ROW IN BITS 
LINE ~ IDTH ! ~ CHARACTERS 
PDitlTER T:J AU~Il .. IA:;:Y !..JR~TE ROUTINE 
POIN TE R TO A~XILI ARY F'UNC RUUTI NE 
POI NTER TO BEGINNING OF S TA1' 0S BUF'FER 
POIN TER TC END OF ~r A TOS B0F'FE R 
MA XI ~UM LI N~ WI DTH 1~ CH~RACTERS 
MA XIM UM LIN F W!DTH I f" RA STER V~ RDS 
H A F~ !) W A R E C H ~~ R G E N S C . E. C T C :::: :n E 
STA fO.S BUP' E~ 

S TATOS DRIVER ~TTRIBUTE BITS <CTATTR) 

. 0 0 00 523 
n.t oo oos24 

LOO 0052~ 
:..oo oos2..> 
L.OO 0052 7 
LGO 0052 3 

01) 00529 
00 00530 
00 00531 
0 0 005 32 

LO C! 0 053 3 
L OO (;(:534 
UiO 00 5 35 

(1 0 00536 
D. l 00 00537 
D.t 00 0053::: 
D. t 0 0 00539 

0C 00540 
._ t) 11 0 0 5 4 1• 

D.l 00 0054E: 
D • 1 0 (! (: 0 5 4 ·~ 
D . 1 0 0 00544 
D.1 00 0054 5 
D.l OC' 00546 
D.l CI O 0054 7 
D. 1 1j1) 00548 
D.1 OC OC:549 
D.1 0 :) 0(1j 5 (1 
D. 1 00 00551 
D.1 00 00~52 
D 1 fl " O' le.' r:""" • • ,, \, - · J . ~ 

!t.l .)0 0055 t~ 
I1.1 C'O 00555 
!1,1 0 0 005!Je;", 
D. 1 c ·) oo55? 
D. 1 C.O 00558 
D.1 00 005 5 '3 
D.l 0 0 00560 
D .1 C: C 00561 
D . 1 OU 0 0 562 
D. 1 GC' 0 0 563 
D.l 00 00~6< 
D. 1 0') 005E·5 
D.l CO 00566 
It.1 fJll O~t567 
It.1 00 0056::: 
n. 1 no oost. 9 
r; . l oo oo57o 
D . 1 uO 005?1 
D.1 0 l) 005 7 2 
I• . 1 00 00578 
D . 1 ::; o oos 7 4 

'! 0 0057 5 
UJO 00576 
L GO 0 Ct57 :-' 

!1.1 oc 005?8 
D. 1 00 00579 



. . . . . . . . . . . 

E.2 VORT£~ LISTING Y$CLPS PROGRMi PAGE L I S T I ti G P A G E ' ' 

000000 
000001 
cooooz 
000003 
000004 
000005 
0000 06 
000007 
000010 
000011 

300012 
000013 
000014 
0000 1!5 
0000 16 
000017 
0000~0 
OOOOC:l 
oooocz 
001)0 23 
000024 
!)C OOE:~ 
000026 
nn oo-=>7 ._, .... ._ " 
000030 
000031 
o:oo32 
0 00033 
000034 
000035 
00 0036 
300037 
0000 40 
0000 41 
(! :)0042 
000043 
;j!)00 44 

000045 
000046 
000047 
000 050 
(r(I005 1 
·:· 0 0 0 ~2 
000 .053 
~: (10054 

00005~ 
000056 
,·. ·~ L"t 0 "" .., ,_1 ._, .J ,. 

000060 
000061 
:;ooo62 

. . 

000000 R 
A 
A 
A 
A 
R 
A 
A 
A 
A 
R 
R 
A 
R 
A 

0 20 30 0 
036010 
01"5006 
006117 
001544 
100444 
100747 
054000 
101000 
001403 
000012 
006017 
001~43 
006~0~ 
oot440 r 
015052 A 
001016 A 
00004"5 R 
01~017 A 
1:50463 A 
004~03 
0:55020 
01 :5033 
1 50 4 6 <, 

004201 
1250 20 
1250~0 
0 0 50 12 
0 1 60 0 i) 
05!:)052 
016001 
055053 
015033 
006442 
000045 
0 150 17 
150456 
055017 
000045 
0 150 so 
055015 
005001 
055030 
055Cr16 
025004 
016001 
055020 
()26002 
004350 
150472 
0053 11 
0010~0 
0005 27' 

A 
A 
~ 
:.1 
A 
A 

A 
A 
A 
4 
p 
R 

580 
581 
582 
583 
5S4 
:iS!i 
586 
~S7 

588 
589 
590 
531 
592 
593 
594 
595 
:596 
5'?7 
598 
599 
600 
601 
602 
603 
604 

60!:) 
606 
607 
608 

609 
610 

61 1 

612 
613 

614 
61:5 
616 
617 
618 
619 
620 
621 
~22 
623 
624 
625 
626 
627 
62S 
629 

630 
631 
632 
:;) 3 3 
684 
6~:5 
6 3 6 
r; 37 
638 
639 
640 
641 
t:._A.-. 
Q.,.C. 

643 
644 
645 
646 

647 

• w. 
:.: 
V$CLPS 

STSO 

:STS3A 

6•~8 • 
649 • 

BITS 

BIT 
BIT 
BIT 
.ElT 
BIT 
BIT 
BIT 

EJEC 

EQll 
LD:B 
L n :< 
LDA 
ORAE 

e:xc 
e-ve .... " 
$fA 
SEN 

E GlU 
LDA E 

JSR 

LDA 
JANZ 

LDA 
::l t! A 
~SLA 
~TA 
LDA 
Ar-JA 

A rr D 
~tDD 
":' ~ E 
t 9"1 ..... 

' - . . H 
.. T A 
...) . ~1 

UJA 
"'>TA 
LDn 
BT 

!_ tl A 
,) riA 
·•.· T ,.., ·.Jo • I"\ 

[QU 
LD~ 
.:-· T A 
T '"'). ~· ... 

~- :·1 

0-8 

9 
10 
11 
12 
13 
1 4 
15 

::.TA I 

: <ft ow-, 
._, J:• 

L I'(~ 
, .. T A 
:._, H 

t n B .. JJ 
i .:·. t::• ,. .. 
'- .... ' ' H 

'-Hlp 
DAR 
JAZ 

EJt::C 

t: 

V$CTL 
TBRSTS•B 
CTDV"-'T•X 
SEilS:1 

DISPIH 
D!.SCLK 
'"" j ;-.;+. 
CoE NAB 

~: 

SEN SO 

CTLIJCH•X 
-~-TS3 A 

CTATTRt X 
R H l·! 
? ._, 
CTEMP 1 • X 
CTL IJilltX 
THREE 
• • 
CTEMPl•X 
CTEU tA•X 

f• • !) " ~ 
CTUlCH , >~ 

l ' ;;; 
CTLIJIJ D.>< 
CTUIYD•X 
~AO+B2 , STS3A 

C T ~~ T T R, X 
P.R13 
CTATTR,X 
:a 
C.TlWF"A•>! 
C T~lirP•X 

;:rei.>< 
. -. T ... 0 DE " f._. t • • ' , .. , 

C T I<QBK•X 
,:: • ., 0::• I I D B 
.~.. _. . ..... ' 
.-. T,...MP1 X ·~ · IC .. !' 
r . r- r • • ·· .., 
~,..t_E., ,D 

F: ~ i 7 
• r ' " 

650 • FUNCTION DPER n TION 
651 ll! 
6~2 

6:53 
654 
~<•• o ..... •~ 
6~6 
657 
6 ...... ~· v 

CO LIN T 
C UUiiT 

. COUN T 
C OiJIH 
COUNT 
.,..._''"'lT v u u 11 

ClJL!NT 
!.0Ul1 T 
COUNT 

------
= -----
= --

7 

10-17 
20 
:> J 
40 

• 

HODE L CODE 
O=MC!DEL D 
t=MDDEL £ 
l=t~D DF:L E 
2=MOTIEL G 
3=MO:CEL H 

-4=1o10D£L J 
HAS HCG 
HAS SIMU LTANEOUS PRINT/PLOT OPTION 
HAS HCG-41 
HAS HCG-42 
HAS S INGLE LINE BUFFER OPTIMH 
MODEL 31 STrHOS 
NOT USED 

CIJI"'TROLLSR TlDB 
TO CONTROLLER TABI_E 
DE'v'ICE AD:DRESS 

GET 
SET 
GET 
AND SENSE NOT READY ItiSTRUCTTON 

DISABLE 
DISABLE 

PI 11 S 
CLOCK 

GO CN STAT~S ~OT RE~D Y 

TEST IF INP UT BUSY 

CHECK If LINE WIDT !~ ALREADY CALCULAT E D 

GET ATTRIBUT:Z: 
lXTRP.CT MODEL 
MULT~PL'•' BY 8 

l.JD R D 
CODE 

GET LINE W1 D T~ CODE 
EXTRACT TlHJ E t TS: 
MUL"l !PLY BY 2 

ADD CP IGIN L T..,,... 
... i 1 r_ 

~ORD 

WirTH 

GE ; ?R I tl,.. I_":. •.;:::: WIDTH ·:I :·1 CHARS) 

, GET F '- DT I Tf.JC" L. ... • • . 

W ! T! T 1-l C 0 r; E GE.I '-.HIE 
Jum~ IF SLIB ~ PECi f iED 

IF 
IN 

N 0 T r:> C' .- . r; -' ,.,._ ." '·I 
rHTR!BUTE 

SLI B 
WORD 

Ii"liT U~LIZE •1 ,, r· "· E ,. .,.. .. .. , • • ,~ >-!' o. ... 

GET 
GF.:T 
A~~ [l 
GE. T 

R,.,.,UE"·r 
c. "' ·-> 

OFCDDE• 
::;:r:::vr. 
C r:J 1'1 T R 0 I_ 

T'o I '"" .- . K l) • .. . u ,_ 

Mi:I DE 

~-· "CK. .C.• '-U • 

L- '' T I;• (·, .-. . f t;. A I , ., ..., l_. "p(·r> r-c U -· t . t ' I •, ,. 

WRITE 

TOP OF FORM 
Sii~G I.. !=.: $PACE 
DOU:l=l 1. E SPACF" 
.B01..,0!·i OF FURt•1 
STE£"' STAHl! 

BIT 

OF ~: T~HO :S: BUFFER 

~r-r •- ,-. .., rwnr.• c- rr ER 
-.> ~ ... · ...... ' '-' ' l r"\ t·.i'"t . . SIZE/OR I Ern AT I 01'1 
CUT ?(l PER 
E li D C I .IT ~ A P t: :~ 
DI -- ... ,n, '- ·:"" r ···ro~~ ..... ..... r.• f.-S.:.. ~' r; .. , . .:;. 

659 
560 
:561 
662 
663 
.. "" 4 
~"' . 
665 

,., . .·. J:"1Ji~CT1011 $ 
CGD!::S NOT 

INAPPROPRIATE 10 Q PARTIC 1JLAR 
SPEC ifiED, ARE l ' .. ::··: OR~:JJ PY THE 

t'!QDEL, OR ~="Ut!CTION 
I·, :.- r '.; E R 

.? •• ~ • 

: ' •. 

58 1 ;. 

It • i 
It • 1 
D. 1 

It . 1 
It. 1 
It . 1 
D • 1 
II. 1 
D. 1 
To l .... . . 
T • < 
J.l • J. 

It. 1 
D . 1 
II • 1 
It • 1 

D. 1 
D . 1 

D ' • • 

T'! ~ 
.1..' .. J, 

!J. .,-J r, r, 5 c •. , 
'J IJ 'J~. 

r~ t t ( t ·u· 1:" -:, l 
.... v v ._1 v .. 
(": .-1 ,... rl <:- 0 <) 
.... ;_ l_t l! _ , '··· L.4 

o"o ,·o u· u· t.: \~ ·--:. .... ... ._,, v ... • 
·u·· Ci i ' • c::· C• • 

.. .j u ·-· ._ . . .. 
.... o"l r . 0 c::' ..... 1:~ u l~l v .... .. : • ·-·' 
0 Q 0 !) !:; :;.J t~ 
.-. ... , f t .•• C" ; · , .... 
l· v -· 1) .. .,1 \:' • • 
r·. . , "' ,., .::· .-. , •. , 
I } IJ t.) 1_1 ._1 •:: • •,:o 

Ca r. { 1 L'' c:: •:· .::. v v v • ._. \.I - · 

'.·J ' ..• 1 ,~, ( I c .::, .·, ,,; •• , .t ,,. ' -· 

· · · ·"' n u· .::; ·::a • 1,1 l,l .. ... ,., J. 

,-, ;, ·u· 'J- o:::: q -::-v ·.· , ... • .,&. .. 
!'! u· ft II r: ~ :::: - . . . .}., , , 
.... •'• ,.., ,., r::- r. ,., 
'··' ,_, i _l v ·-· ? ··t 

0 0 00~9:::; ....... 
,_ 1_1 

L 
. . 
i I i t - . 

~ rj (r 
0 0 

L fo 0 
L O CI 
I •• • L"• 
L ·~' ; 
i ,-, .-, .. ~.· ... 

Li) (I 

i ... , t"' 
1., . · - · -· 

: ~'• u·· ·- ... 

I : n 
.• ·-· 

,-, r, 
•. ; ' •• 1 

.... ,., 
-· ~; 

.~. ··; "' q ~· 
I) ,_ ·-' J t :· 
.-, •. I t:' -~ - :o 
'· ' · ,_1 · ' ~ 
1,, u· '~ .::, ·=· ., ._1 - · •.; 

.-, · e: r .-~ 
;J IJ ·-' :? > 
.·J 'I .,.. r. ,-, 
I I_ j=, 1,1 l .. t 

(r(:6:)l. 

l., i1 F. ,., ·:: 
• ·- oJ .. _ 

o(: i:.o:;:: 
00604 

0060 ~; 
,·J ,·, .:: ,-, 2 
• ·-· ·- · v ·- · 

-.. -. .- •"' ~·, u i_l 1:;:. u :::· 

.... ,., . . . •. 
:) iJ i:;.. .i iJ 

(!(il'-::. 1 1 

t't { t "": , ·:.\ 
\.1 ·-· t.• "' ,_ 
11 ( 1 (: 1 :' .... .... ..... '• . 

D 1 r; r. ,., 1·: .::, 1 .~ 
11 ' J V IJ •' ~ , 

D . 
D. 

D. ! 
T o i 
• • • • 11 .1. 

I! . 1 
r. 1 
.L• • 

D. 
D. ... .... . 
D. ,. .._, ~ 

E. 1 
' ..... . "' 

E: • i ... ·: 
1,_., • .1. 

~ . 
'-• . . 
•• i 
,._: • J 

I! .. ;. 

•r, ,. 
!-• c i. 

To l. 
~ . 

D . 1 
n • 
-'-' • I. 

"f) .1 .L• • 

~. ! ..... . 
n 4 
-~· • 1 

~ r~ tt 
L '· ' '- ' . -.... 
.;. ' u 

, ! !'r 
'-' ·-· ,· ,-. . .. . . 

,•, £I . . . 
·. .-. 
'•. ·-· 

1 ;~ .· , 
~ . .; ·-· 
, ... •' ! .. : ·.· 
: n o 
< · ' ' . . . ... .,, '•. 

~ . ·. . ·. 
:. . . '·; 

. ·-

. . . 
0 

. . . . • .. 

. . . 
. ' 
- J 

.: e 

. ' 
. . . . . . 
... . " 

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

. (• 

~ . . ( · 
·- .J 

~ •" ! ... 

' . ·- ·. . 
I ' ' . , .. . . ·. 
. . .... 
·- . '· . 
··- OJ · ' 
' ,-.. ·. - . . ' 
: i', (; 

. . •. .. 
.• 

. . .• 
. •) 

· ~ 

. , 
; .. .. 

"" :'. 

. ·. (! 

(t f l .:: 1 1::.:: 
' -' '- ' •.J .L ._, r -, .. - 1 ... 
.j I_! Q ~ IJ 

:"1 (' -~ 1 " v ... _ • .1. • 

.... .... .• 1 ••. 
·-· ·-· t:· .l • . • 

1 f I ' " ' • - l" • 1 . , 
'.1 • •... ... _ .. 

•'t (I ,:; •;o •' t ·-· .,_, ·-· ··- ·.· .-. .-. .... ..'\ . 
• .. • ;,; C • f: .•. 
;") (I ·": -:-;. . , ·-· ,_, ·-· . :. 

,-, .·. ~ .-. ... 
t,.; ; ; :::- ;.: ·7". 

.. .. . ~ ... 
! ' '_!i;· . • ~:. 

1 .. , i · .: ·:· ·":'· -· ... · .. · (._._ · .. 
!. • .· ' .. .: ·=· .... . .. ·.· •:.· ·~ . .-. .-. ..· ,••, ... i_, 141 · ·.::· .i , , 

- 0 M -

!_i u (·_ .. :i 1 
,•. ... . ,• ' '\ ··. 
;_. l) ; : · ) '· ·. 

.... .·. . . . -. . . ,_, ,. :-:- .:-- :· 
,. ,- . .• J ,J ,I ~:• ' o.! 

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

· . . ·. ,•' .... ·-· 
. ' '.' I: ' 
(,· f• ,... ·~ .. ,• .' . •' .. • _,. . . 
.•• ~·r .. ·· ..... , •. 
•• • v •:.• .. :.- ,":' 
o"t t 1 i:. ,. i I o 
' .I • ·' .... . • 

· ' .·, • • • • 0 u ) ·:· ' •t : 

n {! r . . ... , ·: . . . . ~ . 
•• ••• ,. • 1 • ._; ._ . ...... , .. _ .. 
.•1 ,., •• - -~ •• 
IJ i_t 1,;• *-t ' 
.• .•, ,. .. ... 
:j ;_1 t ;, ~: : ·· 
.... ,•, .·• ·" .. 
· } i , l •:· • t ..... 

, • . , . • ·1 - , 
._; :) ;;. • t . 

,·; '"L; c. i.1 :: ....... ,._, 
r. ,-, ,• ·• . 
1.) f) :::o ·t ~' 

{j i](:.5 1) 
n .-, ·: , .~ . 
.... ... ....... • 1 
,•, r . ·:: c- .. , 
·.· ·-· .... ...... ·-
~ . . , . 
! l l !h "' ' . . .. ~J '• 
r, .. , ; ·. c: ·: 

' • I,.J '-' ' I 

,-, •'I ... C" .. 
1,..1 ' · •:· •• } .,; 

ro r• ··· r · 
'_! • r.:· ._: l"· 

~ -·· ·· r: · ~ 'J ~- . ·, _; ·" '": ,·, ~= ,.~ :.--· ·-· '·-' · .. · ._, 
,... ( ' .-.:, c=; . • -· - - . 

-

. _______ __..._..., ,..,. ._. • .. _..._,..,_,,_ ....... - --· - '" r _ ... , ,_,.,._ .,,~, . ........ - •• ,.._, ,. , __ ,._.,...~ , .... .. • ,._,, • •' .. · - _.._,.._..,.....,,... • I '' ' ·~- - • r.• •• ' ' " ' - · · •·------• ,._ , • •- • -.------~,, ., ..,,. " • -· .. ~·--·· .. ·· -~--····· ... -- ··----------- -~ .. ....... _ ,. ....,. .. ....... ~-...... --· -·-- -.. -. 
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E.2 VORTEX LISTING . VtCLP.S PROGRAM PAGE e LISTING PAGE < 582 ) 

• 

000063 R 
000 063 006010 A 
0 00064 177777 A 
0000 6~ O:S:SO l E. A 

00006 6 016002 A 

00006 7 05:S021 . A 
000070 001010 A 
0 0 0 0 7 1 0 0 0 2;5 7 R 
0 0 0 0 7 2 0 0 ~ 3=1 1 A 
o o o o 7 3 o o 1 o·1 o A 
000·074 00027 0 R 
000 07'~ 0053 11 A 
00007 6 00 101 0 A 
cooo77 ooo:ao1 .R 
0 0 o. 1 0 0 1 4 0 4 6 5 A 
000 1 01 00 101 0 A 
000 1 02 0003 11 R 
000 103 00 :5 3 11 A 
000 104 00 1 0 16 A 
000 105 00 011 2 R 
0 00106 00650 €. A 
000 107 0003 17 R 
000 11 0 . .0 0 1 000 A 
000 111 00 10 02 R 

0 0 011 2 R 
000 11::! 1404 2 2 A 
':'J 0 113 001004 A 
000 1 14 001002 R 
0 0 O.l 1 5 1 4 0 4 2 4 A 
C 0 0 1 16 0 0 1 (i 0 4 A 
0 0 0: 1 1 7 0 0 0 1 3 4 R 
000·120 140422 A 
o o o·1 21 o o 1 o 1 o A 
00 012Z 0001 7' 5 R 
D 0 0 .l e 3 0 0 :5 3 1 1 A 
000124 001010 A 
000 125 000201 R 
IJ0 0126 0 0 6147 A 
000 1 27 001~26 R 
:1 00 1 30 001 01 0 A 
0001 31 0002 ~0 R 
000 13 2 0 0100 0 A 
000 1 33 001 0 02 R 

000134 R 
00 0134 0 1502 1 A 
000 135 140471 A 
0001 36 025 0 17 P. 
0 001:37 006 47 1 A 
00 0140 0 00 1~ <1 R 
000 141 0 0 64 74 A 
0001 42 00 10 02 R 
0001 4 3 0 0 ~ 0 1 2 A 
00 0144 006016 A 
0001 4~ 001:553 R 
0 00146 0:5:5034 A 
000 147 006016 A 
000 1~ 0 00 1~6 3 R 
0001~1 0 ~~ 03 ~ A 
000 1~ 2 001000 A 
0001~3 00!002 R 

0001:54 R 
000 154 001 0 1 0 A 
00 0155 00017 0 R 
000 156 14042 3 A 
000 157 001 0 16 ~ 
000160 0010 02 R 
000161 010421 A 
0 00162 055034 A 

000 16 3 0 15052 A 
000 164 004 301 .A 
0001 65 0 55045 A 
0 001E.t~ 001000 A 
000 16 7 001 002 R 

000170 R 
000 170 055034 ::i 
00 0171 0 1~ 0 52 A 

'0 00 1 72 0 55 04 5 A 
Oll0 1 73 00100(1 A 
00017~ 00100C: R 

. 
66~ • 
667 • 
668 ,. 
669 STSS 
670 

,71 
672 
673 
674 
675 
676 
677 
678 

·679 
680 

68.1 
692 

633 
6S4 

68!5 
686 

6~7 

6 B8 

689 STS8D 
6 90 
691 

692 
693 

694 
635 

6'16 
6 97 

698 
. 

5~9 

700 

701 • 
702 • 
703 • 
704 • 
7'(1:5 S TS31 
706 
707 
708 
709 

7'10 

711 
71 2 

713 
714 

715 
716 

717 !t 

EQ U ,. 
L D A I ·- 1 

STA 
IF' F 
ONE 
L DA . 
IF' F' 
0 ~1 E 
S TA 
JAZ 

DAR 
JAZ 

DA R 
JAZ 

SUB 
JAZ 

DAR 
JAti Z 

JSR 

JMP 

EQU 
Sli B 
JAri 

SUB 
JAN 

SUB 
J AZ 

DAR 
J AZ 

SUB E 

JA Z 

CTMODE•X 
VORT EX-2 
MPDVAD•VtST3 
DCN T,B 
VC RTE X- 2 
~1PDVAD, VtSTO 
CTEt1 P2•X 
STSSA 

STSS B 

STSS C 

FIVE 
ST SS£ 

STEP 1B 

:ST1N T2 

.. 
i l.l[l 
ST INT2 

EIGH T 
STS3B 

TWO 
S: TS 3 D 

. 
STS3 t 

STS3G 

.. 

JMP STIN T2 
. ( 

. 

CTMODE NEG = FUNC OPERATION 

S~ITCH TO USER'S MAP 
GET CO UNT FJEL D 

RE STORE MAP 0 
SA VE FUNCT ION CODE 
TOP OF FORM 

S ING LE SPA CE 

DO UBL E SPACE 

BOTT OM CF F"OR~ 

JUMP IF NOT S TE P FUNCTION 

8 = STE P PLOT TER 

RET URN TD RTE 

NO T VA LID 

C H F.: C K I F 1 0 - 1 7 R A ii G E 

CHE CK If CU T FUNCTION 

DR !ND CU T FUNCTIO~ 

CHE~ K IF STA TOS DISABL ED 

• 

SIZE A"D ORIENTATION CONTROL FUNCTI ONS <10-17 > 

£~U "-
I.OA CT£ MP2•X GET FUNCTICN CODE 
SUB TEN 
LD:S C TI1 TTFb )( 
BT RBO +B9,STS3B1 J UM P If S DF T~AR E CH AR GENERATOR 

BT RB O+B12tSTINT2 OR NOT HCG- 42 

TAB 
LD~ E 

STA 
LDAE 

STA 
JMP 

SlZ TBL•B 

CTS IZ£•X 
!.F'T BL•B 

CTLI NCd< 
ST ItH 2 

SE1 CU RRENT SIZE 

SET I. INE COUN":'ER 
RET URN TO r;: IE 

718 STS3B1 EQU ll! 

~ TS3 B2 719 JA Z 

720 SU B 
721 JAN Z 

7'22 
7 23 
724 • 
72~ 
726 
7 .,..., 

c:; , 

72 8 

729 • 
73 0 S TS3J2 
7 31 
7 32 f 

733 
7~4 

LDA 
STA 
LA ~ GE 
UlA 
:~5.>RA 
~ H': 
J r·1 P 

SMA LL 
EQU 
$TA 
' D H 
ST A 
.J ,., p 

FOU R 
S 1 I IH 2 

::JNE 
CTS IZE•X 

CH ARAC TER ~IZE 
C T Ul CH, X 
-
CT LS IZd< 
~ TJNT2 

CH ARAC TER SI7f. 
!J. 

c.:T:; IzE,x 
CT UICH, X 
CTLS iz, x 
STlNT 2 

JN IJALI D F Dj; i HIS MODEL 

SEr TO LAR GE CHAR SIZE 

SET ~IN£ ~IDT H IH C~ ARS 

SE T TO NO RMAL CHAR S I ZE 

SET LINE ~ IDTH lN C!~A~S 

. - - - -----.-----·. . -

. 
V2 
V2 

0 0 
(l 0 

LOO 
:...n o 

00 

00 
00 
01.' 
00 
00 
00 

D.1 00 
U · 0 

LOO 
~(10 

LOO 
LOO 

0 06 50 
0 0661 
OOE.62 
00663 
00664 

0 0 665 
00666 
00667 
00668 
0066':1 
00€.7(1 
orJE-71 
00672 

0 0 6;-''3 
0067·1 

00~75 
0 06 76 

00 0067? 
00 r. o ·-,· u b' ::) 

GO OO E-7 9 
D.1 00 OOE.SC: 

00 00681 

00 00682 

D.l 00 00683 
D.t OC' 006 84 
D.l OO 00685 

D . 100 00686 
D. 1 00 00687 

D.lOO 00688 
D.100 00689 

D.l OO 00690 
D. lOO 00 691 

I! . 1 00 00692 

D. 1 CJO 00693 

0 . 1 00 0069·~ 

D. !Cl(l 00695 
D. lC-0 00696 
D.1 CO 0069? 
D. 1 0 0 006 9 8 
D. 11:'0 006 9 9 
D. 1 00 1')0700 
D. t OO 00701 
D. 10C 00702 
D.1 00 00703 

D.1 l10 00704 

D . 100 00705 
J), 1 00 00706 

D.1 00 00707 
D.l OO 00708 

D. 100 0070·;; 
D . 1 00 007 10 

D.l O:) 00711 
D . l O(l 00712 
&:1 . !00 00713 

D. !CO 007 1 1 
D. ! Cit) 0Ci 71 5 

D . 100 00716 
D. 100 00717 
D. 1•) :j 
II , 10(1 

D. 1 1!0 
D . 1 G 0 
D . 1ClC 

D . lu C• 
D . l'JO 
D . 1 0 0 
D . lCIO 
D . 1 0 0 
D • 1.•) ·0 

(' I• "? 1 C• 
• ~ •• ... '..1 

0071') 
00720 
C0721 
0 0 7 '.) ') 

" '-- l.. 

007 2:3 
00724 
00725 
00726 
00727 
00729 

... 
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E.2 YDRTE~ LISTIHG YtCLPS PROGRAM PAGE 9 LISTING PAGE< 

00017:5 R 
000 17:5 006:506 A 
000176 000:512 R 
000177 001000 A 
000 200 001002 R 

000201 R 
0 00201 006506 A 
000 202 0 0 0512 R 
0 0,0203 005001 A 
0 0·.0 2 0 4 C 5 5 0 2 1 A 
00 0205 C06 5 06 A 
C:l 0206 0003 1 7 R 
00"0 207 015021 A 
(.;} 02 1 0 00 :5111 A 
C' 0:0211 0~::5021 A 
0 00212 00614 0 A 
0002 1 3 006510 A 
0002 14 00101 0 A 
0002 15 00100£ R 
C: 002 16 001000 A 
01)02 1 7 00020~ R 

0 0 0220 
00 022 1 
0 00222 
0 0 0223 
0 0 0224 
000225 
0 0 0226 
00022? 
('00230 
u OO Z31 
0002 32 
0 002 33 
000234 
C0 023~ 

OJ 02 3 6 
0 00237 
(.00 240 
0002 41 
Ct 00242 
::: o02 43 
0002 44 
C:JO Z4~ 
000246 
00 0247 
0 :) C250 
0 002:51 
000 2:52 
0 00253 
000254 
03 02:5 5 
0002:5 6 

00022 0 R 
0 1501 7 A 
0064:56 A 
001002 R 
006011 A 
0015 4 3 R 
006506 A 
001 440 R 
01~006 A 
110440 A 
100444 A 
100 7 47 A 
0:540 0 0 A 
1000 0 0 A 
0 060 1 7 A 
001:5 4 ::S R 
oo6 50 6 n 
00144 0 R 
10 04 114 A 
1 0 0 7 4 7 ~. 
01,006 A 
110440 A 
006117 A 
001~27 R 
054002 A 
006017 1'1 
001 :53 3 R 
103100 A 
100147 A 
100 244 A 
001 000 A 
001 002 R 

0 002 ~ 7 R 
0 00 257 065(121 A 
~: oo e6 o oo 6 5o~ A 
O'J 0 261 000423 R 
('1 1)0 .262 025021 A 
00 02 6 3 6 15010 A 
O:J 0264 001 0 1 0 A 
IJ:J026 5 00 1002 R 
C: 00266 001CJO u A 
0002 67 00071 4 R 

000270 R 
000 270 0 65021 A 
00027 1 00 65 0b A 
Orl02 72 000365 R 
~ ·) 0273 02502 1 A 
0 0 0274 015010 A 
000 275 001010 A 
000276 0 01 002 r.: 
000277 001000 A 
000300 0007 14 I? 

' 

735 • 
736 • 
737 • 
738 • 
7 39 • 

FA~ER CUT CO"TROL FUHCTION S 

PAPER CUT 

(20·21) 

740 :STS3D 
741 

742 

743 ll! 

744 STS3E 
745 

746 
747 
748 STS3F 

74'3 
7:50 
75 1 
7 52 

EQU • 
JSR S"!'CUTeB 

JMP STHIT2 

END PAPE R CUT 
EQU ~ 
J S R STCUTeB 

TZA 
~ TA CT EI'IP2e)( 

· J sR ST EF'JB 

LDA CTEM P2 ,X 
:AR 
S TA CTEM P2•X 
SUB I 3400 

JAZ ST INT2 

JMP STS3r 

OUTPUT PAPER CUT COMMAND 

RETURN TD /HE 

OUTPUT PAPER CUT COMM AND 

RE ~ ET STEP CQUNTER 
STEP PRI NTER / rLOTT ER 

IN CRE MEN T STEP COUNTER 

R E T U R tl T 0 R T E 

DD ANOTH ER STEP 

753 

754 

755 
756 
757 
758 
7 59 

ll DI SABLE S 1~T O S CIF ST~TO S 31 ONL Y) 

7.60 

761 

7 62 
763 
764 
76~ 
166 
7:67 
76S 

769 

770 
77\ 
772 
77:3 
774 

77~ 
776 

7 77 
778 
779 
780 

781 

• 
ST~3G EQU 

LDA 
BT 

LDAE 

JSR 

~i RA 
EXC 
EXC 
S TA 

DISABl £XC 
LttA E 

JSR 

EXC 
LD A 
ORA 
ORAE 
( ... ' " 
.,) t ; 1 

LDA E 

IIISAB4 OAR 
. - E:< c -., c 

I:. ~-
JMP 

E"J EC 

M 

O: TATTReX 
RA3+ B14eSTINT2 

SEt-!SO 

BS 15 
.UISP II'I 
n 1 .s cu.: 
DISA Bl 
0 
S EN S 3 

:; 7s9,J 
. 

DISP IM 
LilSC LK 
C":'D'v' IHd~ 
BSl ~ 
D31 

DIS;:)£4 
:.JIS ABL 

0 
ENAC LK 
ENAP IM 
STINT2 .. 

• 

IGNO RE IF" S TATO S 

CHECK INPU T BUSY 

STATDS CONTROL SELECT 

TEST I F PAP ~R CONTROL BUSY 

DI SA BLE STA-:O S 

RE TURN TO RTE 

782 • 
783 Jt 
784 *-

PA P ER MO VE MENT CONTROL r uNCT ID NS C 0 ·1 ~2 , 7 ,8) 

7 .-.c:· ;« 
0...> 

786 * TOP OF" F"DR" 
"'8., :~ I I 

788 S TSS~ 
7 8'3 
790 

791 
792 
79 3 

794 

795 • 

EQU 
STI3 
JSR 

LDB 
!. !t p . " .. j .... ...... 

JMP 

796 ~ SINGLE SPACE 
797 !It 

798 STSSB EG: U 
79 9 

. so o 

901 
80 ~ 
803 

8 0 4 

80:5 • 

STB 
JSR 

LDB 
LD h 
JAZ 

JM P 

806 • DOUBLE SPACt 

* t:T EMP 2 •X 
TOF I'IeB 

CTEMP2 , X 
!. T STA T' X 
~: T: N T2 

.S. T S: 4B1 

w 
8 TEM P2, X 
sr·Ac, B 

::: rEM P2eX 
CTS TAT,X 
~ .,. , N T2 

"~·\I '. B R-- - " T '=- R ,. " :... t. (Jl ... ._ 
TOP OF F:::JR ii 

RE C J V ~R B ~EG t S TE R 
~t.- T T) D i'f·~n <:' T •• TIJ ~ \J 1 , ,.. I , ,A L.. i~ "'-"" I M 0 .> 

P ~~~H~ [ TO l XIT r RC M DRIVER 

S AVE Il RE'G .( ::::TE R 
::> PA C !: .o :·t E L J t~ E 

REC OVER B f.'L:i J S TER 
G E T . · R I V £ R ~ T ,:-: ·r U S 

..... ___ ~----- - _ ...... .. - ... --- .. ·--- .... .-....... -- ........ .. -··--·---· .. --. ·- ... ._ ...... _._ .. .,. . -- . . . . . 

D. l Oll 
•• 

~ ,. 
!1 . ! ;)0 

uo 
D. 1 0 0 
D. tO ll 
D . U 0 

0 0 

D .l (t l) 

D • 1 1) 0 
D • l ::a !) 

D . 1 

.- , .. 
C• ; 

.-.. -. ., J 

' r'• . -
To '4 ,-- o"' 
.,LI • J. !. ' 

.-, n 
n .._ , ... ,-, 
,J.J ' L :_1 .,; 

·-· .. • 

r l ~ .-. .-. .. . . 
.... ' ... -. 
,t,• • J I I 1 • • 

lt • !. 
I: . i 

D . 1 

n. ' 
It • 1 
D . 1 
It . 1 
I ' . . • 1 
I I ,\ • • 
I I I 

• • • 
II • 1 

D . i 

r: . 1 
I i • 1 
To 1 
.L· • ... 

.. 1 L ' • 

D . 1 

II . l 
To • .... .. ~ 

D. 1 
D . 1 
D .. 1 
r ' J) • 1. 

,-, ;. 
•.. .J 

. . .·. 
: .· .; 

0 I (I - ·~ 

q l .. ... , 

,., " -· :) 

0 0 
(: I) 

,.. ' . . . ~ 

' ' ; • I) 

c J 
I • f'l .. ·-· 
.•. " 
'• .... 

••• r> . . 
' 

. ' ·. 

.- ~ . ·.' . .. 

. . ...\ . " ... 
•. . 

00?29 
00731) 
00731 
0 0 "7 ':1::> ' ..., -
00733 
00734 
U- 01 7 ·~ "'i ' ...... 

00 
..• • , , 
l .; t· 

. . ., .-. .. , uu .. ,;.,. 
00738 
(J073 •:· 

( l fJ 7 4 1) 
(1 0741. 
,-, 0 ., ... ~ ·j 
'-' I ~ 

0 0?4 3 
c.r1 ·~ .~ · v ~. .• 'I' ..... 

.~. , •• ...,. ,~ I""" 
1..1 '·' ... t .•• 

0 0 7 4 G. 

007 4 .., 

·c~"' t tl I / .... • 

1-J ,·, 7 c: :) ..., . _, ... 
S075 .;; 

Olt75~ 

.-, ( t ., t'.\: !. 
·-· • i ._. ·~ ·' . ( -, ... .. , 
!) 1 /.,:t l 
r. 1-J '] 5 ' ' v ; ' J 

(J IJ75•;i 
0 ll 7 E. ') 
!)0761 
., I' " (j '• :,.. •'" },:. 

n'"t' .... , .. 
IJ 1.1 ,•' t• '"' 

0 l-, ..,. ·~ ,. 
• t,., ·· ' 

,.., ... 7 .c t:: ·-· · .. · (' ·-· .... 
(: " .,. ,.. .. 

'-' F 0 ..-

r I'• .• ., • .. , 
J; , • • ,. , • • 

'I ( j ,..,. ' 
•. ·~ •' . '• 

···rl ·-:-• 
I ' \ ; t ,. 

. . ... .. 
j • I ; • • ' 
'..! ·-. • • ~ 
.... t ..... ~· .• 
'1.-I '• I' ,• -.,·-· 
1, .• • 

.... ... rt, .. .,.,,. 
•.· .. ·-· ·.·, , . 
. .· ' -... 
' -
' : ' I 

I .· .·. - .. '· 
: : : to 

. . .. - -
I ' ' ' 

. . . -. . .. . ~ . ·. 

o I o't • • • v 

. . . 
" 

I I 1 ... , ... . . . . . .. 
: f" fl . . ~ -. . 
o ' : I • ·- . •.• 
' .-. ,, 
'- • 1) 
• ( I ,•, 
1,. • • •' •• 

I ,•, • , 

·- .' .• 
, . . . 'I - _. ,_ 

: .-. . ·: ·- ·.• . . . -. ... 
I :" ., 
··- . '•. 

II . l. .- r.; 

l : . n 
·.... I . . ' 

,. ,·, .. - , 
• ' '·' ,. ,f ' .... , -~ ., ·-· ... ' . . . . . . .. 
' I • I . . .. ' 
' ' o • I • ' 

(i l) ?;'·: 

. .. ~ . . 
I l l ' ',,'1 
•.• 1..•1 •.·1 
.... ,·. . .. ' ... 
• ' ·-* ,. ,·, • . .. ,. 
I • • I .. : . . . 
,·, ... .., •:"· -· . . . 
f• (t - '-' :':" 

•' I o • o 

. . .-. 

.· . . . . . . ·.. ..::· . 

.~ . . · . . , ..... ·:· 
'·' ·.· ' '•' ,• 

U·. l-. ·.~ ·'j ·:~ 
I ' • - • 

'· ' • • • ··~ 1 ' .. ' ..... •• .. • l. 
-, l.l ·' ... . • 

:.,.. •' "~ I. 

j · ,-. . ., ·~ :·· 
.• ·-~ •' _., -· 
i)(: ' :"'•) ·. ~ 

,-, .·, -... tj c· 
•.• '· ( I •.) 

r: r: ':' ··:" - . . .... 
f; l ; -:oq ·-· . , . . 

.... (t ? C: ·=·· ·-· -· ~ .· . 

... · "-
_ .. _ . 
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E.2 YDRTEK LfrTING Y.f.CLPS . . PROGRAM PAGE 10 LISTING PAGE ( 584 > 

000301 R 
0 00301 065021 A 
o e·o~•' · o o 6~06 ·.-.. 
o o o 3·o· 3 .o o o 3 6 s R 
000304 0 0 6:5 0 6 A 
0 0 030 !5 0 003 6 5 R 
o o o 3 o 6 ··o 2 5o 2 1 A 
0 0 0 3 0 ·7 0 0 1 0 0 0 A 
0 0 0 3 l 0 0 0 1 0 0 2 . R 

807 ll 
808 Si$8C 
~ 0 9 
810 

a ·1 1 · · 
. 
812 
813 . . 
814 • 

••• 

"Eo·u 
S TB 
JSR 

JSR 

LDB 
J MP 

!II 

CTEMP2•X 
SPACtB 

·SPAC, B 

CTE MP2•X 
S TI NT-2 .. 

81!5 • BOTTOM OF rORM 

00031'1 
. ·000312 

0 00 31 3 
0 003 14 
00031:5 
8 0 0 316 

- 0 0 0 31"7 
· 0 00320 

lY003£1 
o o g 3?2 
0 0 3~3 
0003.~4 
00 03~0 
o o (l3E6 
0 0 0327 
00 0 330 
0 00 33 1 
8 0 03 3 2 
OOP3S3 
0 0 0334 
00 03 3 !5 
0 0033 6 
000 33 7 
0 0034 0 
0003 4 1 
0003 4 2 

0 0 0 3 4:.3 
0 0 03 4 4 
o o·o 3' 4:5 
0 0 034 6 
000347 

816 • 
000311 R· 817 STSSE 
06!5021 A 818 
OO &t506 R ' 819 
00046 6 R : 
0 25 0 2 1 A 820 
00 1'0 00 A 82.1 
p o100 2 R 

822 • 
823 • 

F:QU 
S T B 

· JSR 

LDB 
J MP 

!I! 

.CTEMP2,)C 
BDFMiB 

CT EMP2,)( 
STINT2 

824 • STEP STATDS ~OUTINE 
. 

OOOt317 R 
000317 R 
06:502:5 A 
006017 . A 
001545 R 
0 06506 A 
0 014.4 0 R 
0 1500 6 A 
11044 0 A 
i00444 A 
100 7 4 7 A 
0:54 003 A 
·o o 611 7 A 
00152 7 R 
0:54006 A 
1·0 0 0 0 0 A 
020 3 0 0 A 
005001 A 
05600 3 A 
0 0601 7 A 
0015:52 R 
103 10 0 A 

A 
A 
A 
A 

:82:5 • 
··826 v•st.EP 
827 STEP 
828 
82~ 

830 

831 
832 
8 33 
83 4 
8 ;3 5 
83 6 

837 
838 
839 
-84 0 
·s 41 · 
.842 

• 

STEPlA 

• 

EQU 
Ef.IU 
STB 
LDAE 

J S~ . 

LDA 
ORA 
E XC 
EXC 
STA 
OR AE 

STA 
EXC 
L.DB 
TZA 
S TA 
LD AE 

843 ST.Eft2A OAR 
844 ~ E L AV 

• 
.o 0 6 !50 :5 
0 0 0 406 
00110 2 
0017~0 
0011,000 A . , 

• 
!If 

, ; curnt.x 
; s ENS3 

STS9,B 

CTD.Y ATt X 
BS 1:5 
D!S PII'I 
DIS CL K 
STEP .1 A 
D3 1 

ST EP2A 
0 
II$ CTL 

r"l~E\INT•I 
ST P1 .. 

D , 
t o o o.o,2 

·. 

SAVE B REGI STER , 
SPACE T~D LINES 

RE COVER B REGISTER 

SAVE B REGISTER 
BOT T O.I'I or fORM 

RECO VER B REGISTER 

SAVE RETURN LOCATION 

TEST Ir PAPER COMTROL BUSY 

STATOS CONTROL SELECT 
GE T C ONTROLL~R TIDB 

PLOT MODE /S TEP 
~AI T FOR IN TE RRUPT 

84~ • 
846 * 
·a47 ~ 

RETURN HERE ArTER PAPER CONTROL INTERRUPT 

o oo3~o oeo3oo A 
0 0 03Z:t 036 0 1 0 A 
0 0 0 3:52 016001 A 
00 0 3 :53 15 0 44 7 A 
0003 :54 1:5 0 44 ~ A 
0 003:5:5 0:56001 A 
0003:56 016003 A 
0003!57 001010 A 
C00360 . 0013:56 R 

000361 R 
000361 04~032 A 

. . 000362 R 
000362 02:502:5 A 
000363 006706 A 
000364 000000 A 

00036~ R 
00 0 365 R 

0 00 36:5 0 65 0~ 6 A 
000366 01:5 0 17 A 
000 3 67 0064~ 1 A 
000370 00041 0 R 
0 00 3 7 1 00601 0 A 
0 00372 0 01 5 51 R 
0 0 0373 0 !55015 A 
0003 74 0 5!502 7 A 
000 37 5 015 054 A 
00037 6 05 5 030 A 
000377 00 650 6 A 
000 4 0 0 00 113 1 R 
0 0 0 40 1 0 1 50 3 2 A 
·ooo 4 02 0 0 6 12 5 A 
0 0 0 4 0 3 00003 5 A 
0 004 0 4 0 :5~ 0 32 A 

' 

S48 
849 
8~0 
8~1 
8~2 
8:53 
8~4 
8!'i:5 

. . 

9~6 
9:57 
8:Se 
9:59 
860 

STEPl 

STEP! 

961 • 
862 • 
863 • 
864 • 
8 65 • 
8 6 6 V$SPAC 
8 67 SPAC 
8 68 
869 
87 0 

871 

872 
87 3 
874 
87 5 
876 

87 7 
878 

879 

L"C! 
L n )< 
LD A 
ANA 
ANA 
ST A 
LDA 
JAZ 

~QU 
INR 
EQU 
;. n t! 
tJMP 

VSCTL . 
(B RS TS, D 
TB~ T tB 
BR6 
BR3 
TB S TtB 
TBEVNTtB 
~ T S 7 

• CSLIN•X 
• CIJRTltX 
o.P 

GEl CONTRDI. LER TIDB 
GET C ONTRO LL r.~ TAB~E 

RESE T DEL AY TIMER 2IT 

TIME OU T 

STEP RAST(~ COUNT 

RE 1 U~ ~l 

SrACE STATDS ONE ASCII LIN E 

EQU 
EQU 
ST B 
l. DA 
BT 

LDA! 

ST A 
ST A 
LDA 
STA 
JS R 

LD~ 
ATJD E 

I' 
w. 
C L.I~ T 2•X 
CTATTR•X 
R f~O +B 9 ' SPAC2 

LN f It 

C'f ~ U F'P•X 
C T'~:E ND• X 
CTP. t GS •X 
CTCI , X 
~ ·~ B 0 , B 

C ~ LI N , X 
CT L :( NC d< 

SA VE RET URN AIIDR 

JUMP I F NO HCG 

LO ~ D LIN E F E E~ CODE 

SE T UP ADDRE SS ES FOR BIC XFER 
' LO Ml HC G SE LEC T 

GO DO L IN E t= r. ZD 

BU MP RASTER C OU ~T ER BY HO OF S TEPS 

• 

L OO 0 0 801 
LOO 008 0 2 
LOO 00 803 
L OO 00804 

LOO 0 0 805 

LOO 00806 
L 0.0 0 08 0 7 

L OO 0 0808 
LOO 00 809 
L OO 0 08 1 0 
L OO 008 11 
LOO 00 8 12 
LOO 00 8 13 

LO O 0 0 8 1 4 
LOO 008 15 

LOO 008 16 
LOO 00817 
LOO 008 1 8 
LOO 008 19 

D.l 00 008 2 ~ 
LOO 008 21 
LOO 00 8 22 

D. 1 00 0082 3 

D.1 0 0 0 0 82 4 

LO O 008 25 
LO O 008 2€. 
LO O 0 082? 
LOO 008 2 8 
L OO 0 0 8 2 9 

DO 0 0 8 30 

L OO 0083 1 
LO O 0 033 2 
LOO 00833 
LO O 0083 4 
LO O 00835 

0 0 0 0 83 6 

LOO 00837 
1_00 00838 

LC C 0 08 39 
LOO C08 4 0 
LGO 00841 
1_(' 0 008-~2 
LOG 0 0 84 3 
L OO 00 8 4 4 
LOO 008 4 5 

00 0 0 8 4 6 
~ 00 008 4 7 
LOO 0 08 4 iJ 
1. 0 0 0 08 49 

L OO 0 0 85 (! 
l. OO 0 0 8 51 
L. () O 0 085 c~ 
L'l O 00 85 :3 
L O t~ 00854 

,_f) 0 0 0 s 5 5 
LO U 00 8 5(. 
;_oo oo 857 

D.1 0 0 00 8 5 8 
L CLI 008::>9 

D.t ;J~· 0 086 !) 
ui.o cos 61 

D • 1 (1 0 0 (I 8 6 ::: 
D.t CiO 0 0 8 68 
D.1 uo 00864 

D 1 0 I) I) (l , ,: !~ 
' • • • (VJ 

D. 1 

00 00 8 6 6 
00 0 0867 
co 
co 
co 

,., ·u· .;, .:;..;, 
" '-' V OJ 

U, u· C• ~~,·. •j ._, ._. . . 
0 0 870 

00 DO S71 
oo o os7c-~ 

0 0 0 0 0 ., ··;· 
. 4.J I ·-~ 
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·-

000405 
000 406 
0 00407 
000410 
000 411 
000 412 
0004 1 3 
0004 14 
0004 1:5 
000416 
000 417 
0 0 0 4 20 
•) 0 0 4 2 1 
00:)422 

Od0 4 23 

000 424 
000 4 2 :5 

r. u o 4 26 
000 4 27 
J0043 0 
00043 1 
C00 43 2 
1'00 4 3 3 
~· oo434 
0 00435 
000 43 6 
C:J0 437 
000440 
000 4 41 
000 44 2 
000 44 3 

0 0 0 4 4 4 . 
000 44~ 
000 44& 
000447 
000450 
C00451 
0004~2 
')00 4~ 3 

~004 54 
0004 55 
00045 6 
000457 
uu0 4 60 
(!00461 
000462 
(, o n463 
000 464 
000 4 65 

')00 4 66 

(:00 4 67 
000 4 70 
000 4 71 
OC0 472 
000473 
oooa74 
CJ047 5 
(• Co 0 4 7 6 
:J00 4 77 
0~0500 
(100501 
(:0050 2 

01)0 ~ 02 

00040:5 R 
025026 A 
006706 A 
000000 A 
015035 A 
0 :5:5 0 47 A 
0 06 :506 A 
0003 17 R 
015047 A 
00:5311 A 
055047 A 
001(110 A 
000 4 0:i R 
00 100 0 A 
000 4 12 R 

000423 R 
0.0 0 4 23 R 
06 5044 A 
00 0424 R 
00 6:50 6 A 
000 46 6 R 
000 42 6 R 
00 6:50 6 A 
000 4:54 R 
1 010 0 0 A 
000444 R 
006:506 A 
00 031 ? R 
01 5 03 2 A 
0061 4 0 A 
0 0 0152 A 
001004 A 
000 43 2 R 
025044 A 
006706 A 
000000 A 

006501';· A 
000317 R 
oo t.5o~ A 
000 4~4 R 
1010Du A 
00 0444 R 
00 1000 t:; 
00 0441 R 

000 4:54 R 
10.0 4 4A· A 
100 747 A 
0 1500 6 A 
00 6117 A 
00154 7 R 
OS6C OO A 
10 0147 A 
100244 r. 
00 6706 A 
0000 00 A 

000466 R 
0650 26 A 
000 467 R 
006506 A 
000 4~4 R 
1010CO A 
000 ~ 05 R 
006506 A 
0003 1 7 R 
01~032 A 
00 1 002 A 
00050. R 
0052 11 A 
0061 4 0 A 
002 ! 40 A 

000503 0 0 100 4 A 
:) 00504 000 4 67 R 

0.0 0 50 5 R 
0 0 0 5 0 ~ O. 2 5 0 2 6 A 
ooo5 os o·o:sool A 
0 0 0 :5 '0 '7 0 :5"50 3 c A 
000!510 0 06706 A 
000 :511 000000 A 

. 
• 

880 
881 
882 

98 3 
884 
88:5 

SSE. 
SS7 
8S8 
889 

890 

SPAC1 

SPAC2 

SPAC3 

891 • 
892 • 

E:QU 
LDB 
I .J M P 

LDA 
S TA 
JSR 

LD~ 
::lAR 
STA 
JAZ 

JMP 

• 
CI.IRT2tX 
0 • B 

CTLINC.X 
CTF'U NC. X 
ST EPd~ 

CT F UNC. X 

CTFU tiCtX 
:S F'A C 1 

S:P AC3 

GET RETURN ADDR 

GE l' RASTER LINES/CHARACTER 
SET ST EP CO UNT 
ST EP S TATC S 

893 • PO S ITION STATO~ TO TOP DF FOR M 
894 • 
895 V$TCF'I'1 EQU 
896 ' TOFM EQU 
897 
898 
899 

TDF'Ml 

900 TCtPtA 
90 1 

902 TDF"MB 

903 TDF'Rl 

904 
90:5 

90 6 · 

907 TD F' MC 
90S 

909 • 
9 1 0 TDFZF 

9 11 

912 TD F'Z 1 

91 3 

• 

STB 
EQU 
JSR 

EQU 
.J~R 

SE N 

J SR 

LDA 
SlJB I 

JAN 

LD B 
IJMP 

J SR 

J SR 

SEN 

JMP 

914 
91~ 
9 16 

.. 
TOF'BS EQU 

9 '7 . ' 
9 13 
91 9 

92 0 
9 2 1 
922 
923 

92 4 • 
925 • 

EXC 
EXC 
Lil A 
ORA[ 

STA 
E>(C 
EXC 
IJM P 

' I 

... 
CW1 DT H•X 
J( 

EOF'M •B 

• 
TOFBS ,B 

OtTOF'ZF' 

~T EP,B 

c:;LIN . X 
10 6 

TOFR1 

CWIDTH,X 
1.1 , B 

~ TE? ,B 

TC F'BS tB 

n . iD FZF' 

TOF"MC 

... 
j) J $ P IM 
DISC LK 
CTDV ATt>< 
~ [ti ~ 6 

0 . t 
ENACLK 
F:tlf~ p ~~~ 
0 , B 

SAVE RETURN LOCAT I ON 

SET lWF' F'LAG IN STA TOS 

BUI LD SENSE BDF' IN S T 

IF' F' LAG SET THE N HAVE Z 

~lOVE PAPER 

L I ~IE C DUN T 

I F' NOT AT TOF VET 

RECOVE R RETURN AD DR'-SS 
RETURN 

M D '·1 ~='" P A P E R 

B UlL~ SEHSE BO F' INST 

31 

F'O LD 

I F F !. A G S T I L L SF. T , C 0 NT IN U E 

DE VI CE ADD R 
BUILD SENSE li~ ST R 

S TURE AT R: 'T L' RN 

926 * POSITION STATO S TO BOTTOM OF F' J RM 
927 !II 
923 BDF'M 
929 
930 
931 

932 

933 

93 4 
935 

:BCFM1 

EQ U 
S TB 
EQU 

I <:' R - .., 

J SR 

LDA 
JAP 

r:I-IRT2•X 
~ 

TOf.BS ,B 

Ot BO F'M2 

S TE P tB 

C;~LI N, X 
" +3 

S AVE RET URn L~ICAT IQN 

BUILT! SENSE INSTRUCTION 

GO I~ AT BD F MARK 

I'IOVC PAPER 

936 
937 

CPA 
· "WB I ! 120 

DONT ALl.OI~ tit: GAT 1 Vf VALUE S 
RA ~ TrRS PER PAGE <PL~S SLACK) 

9 3S 
9~9 II$ S TPL 
940 

9 41 BOFI'12 
942 
943 
9~ 4 
945 

9 46 • 
947 • 
948 ll! 

t~Ar1 E 
" ' .... DC.~ 

JAN 

[ Q :..: 
LDE ,. ~ ., ,_ .... 
<r ,. ,. 
• .) 1 R 
IJM P 

V$ S TPL 
0 
tOFM 1 

"tl. 
I" w .,, ~· <> )( '-" ;-o:.;. . c;!l' 

['"•I .N X 
... ·' ... ~ .l ' 
fl • B 

CU T PA~E R ROUTINE . -

LOOP JNTIL COU HT EXCEEDS 

RE S ET L i tlE CrJUtn 
~ETURt'l 

i 1 ltiCH PAP ER 

• 

59 5 ;. 

D. 1 
D. 1 
D. 1 

D . 1 
E. 1 
D. 1 

E. 1 
E. 1 
E. 1 
II • 1 

D . 1 

00 00874 
00 00875 
oo oo-::76 

00 00877 
~ .. *'«~** ~ 
00 0087 '1 

..... "' "" "' .., .. . ., ;,e.. • • ~ Jill'; ~ :."". 'f'. . ,... 

"' . ., '" "" .., "'' "" "' .'9. , 'If, ........ ,.. • • • ;,... :w 

..,..,"""' "" """'~ ... ~; ;,.; ;T. IT\ '"" :T :or: 

!)(I 0 0 :38~: 

1)(1 0088i 

I ;, , ., 
~ .. , J 

l tt l'l 
~ .. 
t (• t! ·-... .... 
L ;) 0 

D . 1 HI 
... ,-, ·=· .... ,-, IJ ,•- • 7 •,• 

D . 1 oo 0(1:~9 1 
(!08 9~~ 

D . 1 

D. 1 

E. 1 

E. • l. ,.. . 
r:... • .l 

LOft 
·' ,., •) . 

I 't (i ·- u 

; . ,.., 
l.J t; 

!)0 

.-~ 11 . .... 
:': 'J' '•' . 

'·. . ·' 

'J" (• ·:> .:, ~-. 
'J•-•;? .j 

0 0 8 9 -t 
1)0:3'35 

0 0 8 '37 

008 '3:?. 
008 9 9 

0 0 9 0 ~! 

00901 
!j (! 9 (I ::: 

I"'• r, q t 1 ·:. v l_. ... ... .... . 

•) 1 .. , .:. , ., , .... 
. _,.,,~ , 

'J0905 

0 (1'3 0 ? 

::o C ·J"~ O C; 
" ,.. u· l ... , ..... r. ·-~ ·-· .... ::;. .... 
oc 00 '3 1 ~ ...... """t-u n·. ... ;J ~l ; 

.-, .-. 
·•· ' J 

o I o' 0 

'_; .. 

. . 
- •.• .I 

• "' • "o ; . . : - . 
' ' I • ' ·-. 

! ~ 1 ,_ ' • .. 
• • ' t -, - .... '•' 

·• 'J' . . 
. : •) 

., .., 
·-· '·' 

' , I., 
. i ·-

,, .. , 
·} ... 

·. (• . ,; _, 
:, ,, . • . ' 
-~ t': ·.· ... 
•, ( ' . ) 

') (! 

I I o I ' J , • . . - 1 -..... .... .. '·· 
• ' I .-, , . o 

•)~.;_L. '.• 

U• (I '.:, '( ·· : . . . 

'": ... ·: · .. -· ·-· .... ' . 

(i fl•') ' .. ' ! ' 
- .. l .. 

•• ... , -~ •:o • 
·~ 1.. .. .... 

'J. .., • ·' :o •• . · ... ,. , ' · 
n n ····:··· " . ' . .• 
•• , , ••• ,I . ~. .. · ... • -.... ·, 

, , (l .; . ·:· .' 
•' . ;; .. . . 

" ("'"' . J .. 
1,1 ' "' .. • ' 

( • .~ ·~ ':0 ,·i 
,J ' •' .. ... ... 

.... . ·, ::! ··:· ::-: 
',.' I_ •' I ·-' 

(• ;'I o~ "":• . ; .' •.• .., ._._. 
U• i"J ·::. ·':o .., 

"' ·-· •' 

,. ,., n (f .-. ·:· ·~· 
~· 'J J ..... ·-

l) :"• O'tCI ·~·~ v L .. - • 
1·, ,.., .·, ... ~:, .... ·, 
J•.·o.• ... · ~ ·· 

-·-·-···--------- -- ... --·---~~----------------... ------ -
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E.2 VORTEX LISTING YfCLPS PROGRAM PAGE l2 LISTING PAGE < 586 ) 

0 0.0:51 Z R 
0 00512 06:5025 A 
0 00 $13 006010 A 
OOOS14 00 1~41 R 
00051:5 05 :5 0 1:5 A 
00 0:516 055027 A 
~1 00517 006017 A 
000 520 001542 R 
0 00521 05503 0 A 
000 522 006506 A 
000 52 3 001131 R 
00 0524 02~025 A 
0 00525 OOE.706 A 
0 00526 000000 A 

.. . . . . . .. ~ 
949 ~TCUT 

· 9:50 
9:51 

9:5 2 
95 3 
954 

95 ~ 
956 

9:59 
960 • 
961 . • 
962 • 

EQU 
ST E 
LDA I 

STA 
STA 
LDAE 

STA 
JS R 

L DB 
IJMP 

E.JEC 

\0( 

CI.IRTl•X 
HOP 

CTBUrP,)( 
CTBEMD•X 
RA SC I1T 

CTC iaX 
STBO,B 

CWRTl•X 
0 , B 

SAVE RETURN AD DRESS 
OUTPUT CHARA CTER 

RASTER/CUT CODES 

GET RETURN ADDRESS 

' 
963 ~ I.IRITE . CPERATION 
964 !II 

l 

000:52 7 R 
u 005Z7 0150 20 A 
000 ~30 0043:54 A 
0 00:5 3 1 150467 A 
000 :532 0~5 0 16 A 
00 0~33 14046 6 A 
00 0:534 001 01 0 A 
!J0 0:5 3:5 00 1 042 R 
00 0:536 0 06017 A 
0 00:537 001~ 4 tS R 
000:540 006::'i06 A 
000 541 001 44 0 ~ 
0 00:5 42 OE500 4 A 
0 00~4::: 02 600 2 A 
COO::S44 01501 6 A 
0 00:545 140464 A 
000 :546 00101 :.! A 
000 :547 0010:53 R 
.; o o :~ :; o c o :13 l 1 n 
0 005:51 0 0101 0 A 
000:1:52 000604 R 
0005:53 00 5 311 A 
GOOS54 00 101 0 A 
000 555 0006 1 :3 R 

9 65 • 
9 66 !If 

· 967"' 
968 !If 
969 • 
97 0 • 
9 7 1 • 
9 72 ~ 

973 • 
974 • 
97~ ST$4 
9 76 
97 7 
978 
97 9 
9 80 
9 81 

98 2 

9S3 

984 
9 8:5 
986 
9S 7 
988 

~89 
990 

991 
99 2 

99 3 • 
994 !II 
99!5 • 
996 • 
997 • 
99 8 II! 

0 00556 0104 21 
0005!57 05 5010 
000560 05:50 1 6 
000 :561 01:5017 
0 00562 00 6451 
u0 0563 001032 

A 999 
A 100 0 
A 1001 
~ 100i 
A 10 0 3 

• 

• 

•• 

000!564 
1) 00:564 015017 
:) 00565 006414 
000:56 6 000!57~ 
(' 00~67 015054 
000:570 ' 001000 
000 :571 000643 

10 0 4 
1 0 0 :5 
10 0 6 

STS1D 

1007 
1 o o e 

t1 C tl E 
MODE 
!•' 0 DE 
NOn E 
t•l CD E 

1 a ASCII PRINT "ODE 
3 = Pt_CT MODE 
4 = S !Z E/ ORIENTATID N PRINT MODE <31 - 14 2 HCG ON LY> 
:5 = SIMU LTANEOUS PRINT MODE C31 -151 OPT ION ONLY) 
6 = SIMULTANEOUS PL OT MOD E <3 1-151 OPTION ONLY ) 

ALL OTHER MODES D£FAULT TO MODE 1 

EQU 
LDA 
LSRA 
ANA 
S TA 
SUB 
J AZ 

LDAE 

LD B 
L DB. 
LDA 
S UB 
JAZ · 

DA R 
JAZ 

DA R 
JA Z 

• 
CT EMPlt X 
12 
BM 7 
CH1D DE• X 
S I X 
STSM 6 

s n JS4 

STS'3• B 

CT RQBK,)( 
RF CB •B 
CHIODE•X ... , . ~ .,.E 

, ''" r-
~TSM 3 

EX ;R ACT WRITE MODE 
SA V E MO DE ( WRITE / PLOT) 

MODE :: 6 

• 

SIM ULT ANEOUS PR INT PLDT <BINARY BUFFER > 

TE ST IF BUF' f~ R BU SY 

GET RE~UES T BLOCK ADDR ESS 
GET CON TROL BLOCK ADDRES S 

GET MODE 
MODE 3 
PLO T RAST ER MO~E ONL Y 

· MODE 4 
PRINT CS IZ E AND OR lE NTATIOli ) 

"ODE S 
SIM ULTANEO US PRINT / PLOT<AS CI I BUFFER > 

PRINT "ODE - MODE 1 OR DEFAUL T AN Y MODE 
OTHER THAN 3 ,4,5 DR 6 

LDA 
STA 
STA 
LDA 
BT 

EQU 
LDA 
BT 

LilA 
JMP 

'R •· 0 . ... 
CTSTAT•X 
CTMODE•X 
CTATTR•X 
RAO+B9,STS4E 

!W 
•::: T A T T R I X 
RA1+B12,STS"1G 

CTHCGS1X 
ST SM41 

SET STATUS ruR FORM ATT ED P~IHT 

DOE S MODE L HA VE HCG? 
JU MP IF NOT 

rE $ T IF' HCC- 42 

GE T HCG-41 SEL ECT t.D DE 

000572 
00 0:572 006017 
00 0573 00 1~63 
~ 00574 0:5!503~ 
0 00:575 006017 
OOv!\76 001:540 
00 0!177 00605 5 
~: 0 c 0 0 0 1 0 0 0 1 :5 
0 01)6 01 0 4::5 (11 ~ 
1)(1 ()602 00100 11 
(1 00603 00063 ~ 

R 
R 
A 
A 
R 
A 
A 
R 
R 
A 
R 
A 
A 
R 
A 
A 
A 
A 
R 

1 009 STSM1G F.:QU !ti 

1010 LDAE 

1011 
1012 

1013 

1014 
1 015 

1016 • 
1017 • 
1 018 • 

000 604 R 1019 S TS"4 
0 006 04 01 5 0 1 7 A 102 0 
0006 05 0064~4 A 1021 
'0 00606 001002 R 
000 607 0 150 34 A 102 2 
000 610 00605~ A 1 023 

.. -

ST A 
LtlA E 

ST AEllf 

INR 
J 1·1 p 

t-HJDE 4 

f:QU 
L DA 
BT 

LUA 
SiA E• 

LFTBL 

CT LINC•X 
SMUPLO 

CTBU F'P1 X 

cTEu rp, x 
:;T SN 3 1 

• 
CTATTR,X 

SET LINE INC REMENT = S MALL /UP 

SET WORD 1 OF BUFfER ~sMAL L UPRIGHT /SL C 

RAQ+ B12,STIHT2 IF NOT HCG-42 ,IG NO RE 

CT SIZE, X 
~T F U FP,X SE T TO S EL ECT S I ZE / ORIENTA TION 

00 009 41 
00 00942 
00 009 4 :3 

00 0 094 4 
00 00945 

D.1 00 00 94 6 

00 00 94 7 
00 009 4 8 

00 00949 
0 0 0095(: 

00 009 51 
LOO 00 952 
LO O 00953 
~ 00 009 54 
L OO 00955 
L(l 0 00956 
LOO 0 095 7 

D.1 00 00958 
D.1 00 0095'3 
D.l 00 00960 
D.l 00 00 961 
D . 1 00 00962 
D. 1 00 0096 .3 
D.1 00 00964 
D. 1 00 00965 
D.l 00 00 9 6F=. 

LOO 00967 
LOO 00968 
L 0 0 0 0 9 6 '3 

00 0097 0 
00 00 971 
GO 00972 
nn OOC!:.'~ I} • " 1 .:_. 

D • 1 o n o o 9 7 . ..,. 

D .l 00 0 0975 

D. 1 GO 00976 
00 0097? 
00 009 7 8 
no o ng?·:~ 
" 4 .. • • 

!)(; 00 ·380 

00 0098 1 
D 1 Oa Oo f'• Q-;, 

• · • ::'vc 

00 OO ':i!83 
D . l 00 00981 

00 0(1985 
• •> I) I) 1: 0 r IJL . ~ ... ) ::, 

D.t ~:o o o·::~8r 
D . l 00 00988 

:j(l 0098 :1 
0 (• I) (t •;1 •j (I 

D . 1 H• 0 09q 
D .1 'JI) 1)0•::.9 2 
n .1 ::·o oo99 :.:: 
D • 1 •) (: 0 fJ 9 S: -i 
D. 1 C :) 0099~ 

D . 1 00 0099.::. 
D.1 oo o o -::•9 ? 
D .1 uO 00998 

D . 1 Q(J 0 0 •)9') 
!1.1 Gi 01 00C 

D . 1 IICt 0 1001 
D. l 10 c 1n02 

D .1 00 0 100 :3 
'(1,1 :)0 01004 

~: (• 0 1005 

D . l 1J!J 0 1 0Gt;:. 
D .1 00 O t 00 7 

,..,,) O lo ··,r· 
. , J .... .._, 

D.l ·~ '} 0100 9 
') :J 0 1010 

D.l :)1) Ol.Ol l 
IJ.1 :~0 0 1.01 2 
D . 1 Of.i 0101 :::: 

. 
!1. 1 oc 010 1 4 
D . 1 00 0101 5 

, 

• 



. .. . 

.. . . . . ... ... 

E .2 YORTE ~ L I STING 

000 6 1 1 
0006 1 2 
C00613 
00 0614 

0006 1:1 
00061E. 
000617 
000620 
000621 
000622 
000623 
0006 24 
:) 00625 

000626 
C006 2 7 
0 00630 
1) 00631 
000632 
(;0 063..> 
roi'>Q6? 4 ._, v ...., 

00063 5 
·::o o636 
000637 
000640 
000641 
"'"'Ot: 4-:-... ._. v ._ 

" "0 ''' ... •.• \.• c ., .J, 

O OO G<l 4 
OOOE. 4 :i 
0~0 64E. 

0~06 4 7 

0006~0 
0006~1 
::'006 !12 
oooe. :;3 
!:! 00 6 54 
~ OO c ~:i 
0 0 06 :16 
;; oo6S7 
C ~0 66 0 
000661 
~006 62 
0006 63 
~006 ~4 
0 '10 665 
-~·:) 0666 

0006 67 

(;00670 

j 00~?1 
1)1)0672 
::0 00673 
000674 
(100675 
: oo676 
000677 
LIC0700 
0 00701 
(;00702 
000703 
000 7 0 4 
000705 
000 706 
000707 
00•)710 
000 711 
0 0 0 712 
(:007 1 3 

0007 1 4 
00071:5 
0 00716 

100 0 1 5 A 
0 4:5 01:5 A 
001000 A 
00063:1 R 

10 2 4 
1 02 :; 

0006 1 :5 R 
0 1!1 0 17 A 
006452 A 
00 1002 R 
006 4 1 3 A 
00 062 6 R 
0 1:5034 A 
006055 A 
100 0 1 5 A 
0 4:5 0 1 5 A 
000626 R 
006010 A 
00 0752 A 
00 6 0 :5 5 A 
1000 1 5 A 
04 :; 0 1 ~ A 
;)0 1 0 00 A 
0 00642 R 
00 0635 R 
006010 A 
000751 A 
0060 ~:; A 
lOOOl:::i A 
04:501:5 A 
Ol :iO:i ·• A 

1026 • 
1 02 7 • 
1028 .. 
102 '3 STS I'I:5 
1030 
1 031 

10 32 

103 3 
1 034 

1035 
1036 STS M:51 
1 037 

103 9 

1 039 
10 4 0 

10 41 S TS" 3 1 
104 2 

1043 

1 044 

0 - - ..... - 1"\ ""' .j .j " .;, u • • 
01~015 A 
0 042 4 1 A 
o :;s o4 3 A 

1 0 4S STS!':32 
1 046 STSM 4 1 
104 7 

01 6 00 0 A 

0 ~ ::;0 1 3 A 
0042' 0 1 H 
00:53 i 1 A 
05:5041 A 
14 :5 0 5 2 A 
oo::;3: 1 
001004 
000654 
0 1 50 5 2 
0:5S041 
004341 
05501 :?. 
0 1 :50 _:; 0 
1 20 4 2 .2' 
0 ~5 0 1~ 

A 
A 
R 
A 
A 
n 
A 
A 
A 
A 

il 1 6 0 01 A 

1 043 
104 9 
1050 
l tl ~l 
1 05 2 
10 :5 3 
10:54 
10 ~~ 
10:56 
10:5 7 
1958 
1 05'.:1 
lO GO 
106 1 

1 062 
1 0 63 
10€4 
10 65 
1 c 66 
1 0 6 7 
1 06 8 
106 9 
10 7 C 
1 0 71 
10 72 
10 73 

0:55031 A 1 07 4 
10 75 
1 076 

ST S4A 

1077 STS 4B 
1078 
10 7 9 
10 so 
10 81 f.NDC0 2 
10 32 

0 06015 A 10 83 STS 4E 
1 00031 A 
05 5 0 2 3 H 1084 
0 150 1 •J A 1 085 
0 010 1 0 A 1 0S6 
00072 3 R 
01 5 02 3 A 1087 
0:55010 A 1088 
025015 A 1 0 8 9 
!50 4 62 A 1 090 
00 43 5 0 A 1091 
14 4623 A 109 2 
001010 A 10 93 
000270 R 
0053 1 1 A 1 09 4 
0010 1 0 A 10 9 5 
00 0 25 7 R 
0010 0 0 ~ 11)96 
o ~007 1 7 r~: 
000714 ~ 1 09? S TS 4B1 
06501 5 A 1 098 
0 1 3 0 1 0 A ' 1 09 9 
0 ~ 5023 A 1100 

YfCLP S PRO GRAI1 P AGE 1 3 L I STING PAGE < 

Il'fR 
J ~, p 

~lO DE 3 

EQU 
LDh 
BT 

INR 
EQU 
LDAI 

STA E• 

HlR 
JMP 

EQU 
I_ D A I 

HlR 
LDA 
S TA 
LDA 
LRLA 
.... -.. , 
~~ .... 

IF f" 
I"\ .... ,-u •. • ~ 
LD Cl 
I F F 
Q:1E 
S TA 
A!L A 
~f=i~ 
ST ~ 
SU B 
T'\1'' " ... -~ :t.. 

J A :·1 

L DA 

S VA 
I d 

Ll:: A 
ADD 
~ .,. ,, 
-" ' H 

1::- ~=' 
'1 ,~ 1'7' . . ' ··-
L Dr4 
I F F 
OM E 
:':: TA 
rn 
GOT D 
llJ B 
011 E 
L nr. 
OM£ 
CJtH 
1 r- T 
LDPE • 

S -~ ; ·-<f 

LDA 
JAZ 

LDA 
~ ...... 
.. :. I rf 
LDB 
!Hl ~ 

SUB 
JAZ 

DAR 
JA 2 

I h' C. 
-...~ . - . f 

CTB UF" P ,X 
ST S M31 

~ 

CTAT TR, X 
RAO+ B1 0, S TII'H 2 

RA1+Bll , STSM :51 

CTS IZEd< 
CTBUFP oX 

f" TEIJ FP o X 
:•. 
0 752 

CTBU f" P,X 

CT B!.' FP• X 
:'; TS M32 

C'T.B t..: FP • X 

CT'BU F' P oX 
~ ... HCG ~ " ~ t ...:> J A 

.- ... c r " L. l , , , 

CTBU FP t X 
' J. 

LBITPT•X 
VDRT EX-2 
~-t '"'D""D , ..,..,.T..., ,,. Y H • ~t..;...lo.;) 

DRlCLt B 
VD RT E:X-2 
!"iP!:V AD , VSSTO 
r: rwn~ , x 

' 1 

C II"' J.iX • X 
CTL WCH , x 

S TS4A 

CT LWC H, X 
c r r1 IJ )< , x 

JUMP I F NO SIMU LTA NEOUS PRIN T PLOT 

OR I F' HCG- 4 1 

S ET TO SELECT SIZE/ORIENT ATION 

SET 1' 0 SELECT P LOT MODE / MAX ~ P EED 

SE T ·ro SELECT PRINT MO DE / MA X SPE ED 

GE T HCG - 42 SEL ECT CUDE 
SE T CONTROL SFLECT TO HCG SELE CT 

CRERlE STD~~ BYTE POINTER 

SW ITCH TO USE~ ' S MAP 
CH ECK I f RE COR D SIZE LARG~R THAN BUFR 

RE STO RE MAP 0 

MR ~ E CHA~ACT E R COUNT 

SRI/€: ! T 

JUNP I F O K :;:rz E 

' • 
t.:T~~ DS o X 
CTBU F"A oX 

S E T UP NUMB ER OF WORDS TRAN SFE RRED 

GE T ADDR OF STATOS EUF FER 
T W r. ' ~ . 
CTBU FP t X 
V O:< T E >~ -2 
MPDV ADt 'v'SST3 
n:t: ur r, B 
'v'O;;' T EX- 2 
~!F'DV AD o V$ S TO 
crrr ~3 r P . x 
VORT EX-2 
Eti LC 02 
CTDB F'PoX 
~~ P Ir '·/ A D ' V $ S T 3 
., "' 
- • .r;, 

~I PD'J AD o V$STO 

VO RTEX-2 
,., ,.I1B FP " .... . ' ,, 
Cl t.' MP 4• X 
C.TS TAT , X 
: T S 4D 

( TEI':P4oX 
CT :S:T" AT . X 
CTBIJ ; p , ;.: 
LHW 
8 
D2 6 0 
:;; r sss 

~ 

::. lBU fP , X 
t.;; s rAr , x 
CT Et·i P4, X 

.. 

POINT H! IT 

SE I .. EC T US ER' S MAP 
GET ~DDR OF U ~ ER' S RU FF ER 

RE ;)'fu RE MAP 0 
SET PO INTER TO USER"S BU F FE R 

POI NTER TO USE R• s DA TA E U F ~E R 
USEP. ' S MAP 
PI CK UP T~O CHARS 
MA P 0 

GET FrRST wn ~ D OF USlR B UF~ £ R 

JUMP IF NOT ~D ~MATTED PR INT 

LOU ~ ~T FIR ST CHA RA CTE R 

SK I P LINE BE FO RE P~lNT 

TO P OF FORM nE F'OR E PRI NT 

RE ST OR E STAT QS ~UF FER POINTER 
AND . F IRS T c· H ~ R A C lE ~ 

.. 

597 ) 

D . 1 
D . 1 

D . 1 
D . 1 
D. 1 
D. 1 
D . 1 
D . 1 

I I • 1 

D . 1 
D . 1 

II . 1 
II • 1 
It . 1 

r: . 1 

D . 1 
I1 . 1 

D . l 

I! . t .,., . 
.L; • 1 ..., . 
.Lo • 1 

t"f I ... . 4 

r. ! 
.\.' . ~ 
Ii • 1 
r\; 2 
'' .... y c. 
" .... \' c 
V2 
' ' .... v c 

It . 1 
11 • 1 
.(! • 1 
,., 1 
~ . 

,., . .. . ~ 

.... ' ,LI • 1 

D . 1 
D . 1 

I I ~, 

Y C. 
I I .- , 
y c. 

I I ,-, 
YC. 

I I ""• 
YC. . ; .-. 
.... L. 

..... =· ' ~. 
~ ... ::• 
' ·-

'y; 2 
~ ~ ... y c 
t I .- , 
'I L 
~ J .-. 

' c . 
1"'1 2 . ' .-. 
'•' .:.. 

I ,- , 
~ .: 

D . 1 

r: . 1 

rr . i 
[I • 1 
l: . 1 
D • 1 
II . l 
D ' . ' 
T' 1 ... I I .. 

To •I ..... 
:, i . · . . ... 

t'• •I ..... 
D . 1 
I• . i 
D . 1 

00 
00 

00 
C' O 
0 l'i 
1) 0 
00 
0 0 

1)0 

f ! 0 
(I :j 

.-. u· 
' J 

0 0 

,... . ·. .... . .. ; 
(.: 0 

r • ,-. . v 

, , li . •' 
"• .-. u ;~' 

nn 
- v . -.. . 
~. .. 
f ' ... 
•J •.· 

() I) .. . 
.; ; 
.... . ·. ... ·.) 

.~. :' : .. . •.• 
" " .... u 
..... , .. . 
'•' ... . 
,., ,•, 
•.1 I_, 

('! c 

"\ '"! 

,., ... 
.... '.,! 

. . . .. . " ._; . . .-

.... ·. . ., u 'J . . . ' . . '-' .. ·.. . 
.·. ,_. ·~ . ' .. 

·~· . 
I ' 0 I .. . ... ·-· .. , .. 
•,,1 • ' 

. . . . . 
• •• 

": i"; 

' . . ' 
. • v . . . .. 
' ·' 

T I ·:· 

,·. :;· .. 
( I i) 
• •• l"t 
v ·. 
t 'I I ! ·. .· 
(• (t 
i) I) . -
' I ' ' 
o •·' I•; 

.·. . . · .. 
(", (r 
'J -

r· ·. 
·.· t ' 
"• i t .. ' 

0 10 16 
0 1 0 1 ;· 

0 1 0 1 8 
0 1 0 1 9 
0 1 0 2 ·:1 
• 1 ' .-. I U I.IC:• 
fl 1 0 ::> ,:o . - . 
0102 :::: 

n 1 r' -=· ... .. .. .__ ... 

U· · u· ·=··· ~ '- ·-· 
01 02 0:. 

ft I IJ" ·'J .J .. ~ '- ( 

0 1 02:3 
rj 10 2 •7' 

0 1 0 30 

0 1 0 3 1 
" • 0 ,., ,., 
t.l J. .::.· c .. 

,., 1 0 "':• ·:· · .. · ._ . .... 
01u"o •'jA 

I '-·' "t 

0103:~. 
~. • "! - . -~ 
IJ L v;•/ 

U l C3 :·} 
" 1 u .... ":) ·~ · i,l .. ..... ,• 

0 l.O•j4 
.... , ,r. .t::: 
.., • .L U "T.J 

('1 0·-i"-•.1 ...,. ·-· 

" 'o ··l} J. · t·· 
010 4::: 
'' ' f: 4q V I :..0 • 

0 1 0 5 (i 
1}1051 
r1 • n c:: ·:.-... J. .. .. ... .. . 

0 111"' '" ... J ..::· · -~· 

r, 1 (1 "' ··• .... ..J '(' 

" lC'-' "' I.J ._1 ..._1 

0 l ... "' .<: 4J ._, ·-· 

·· 1o"" ··· 1, '..J , ' 
" ' (' c·. V J I.,; .. 
, .. , ' t": :. .. : .: , ·.•J.v ... •. 
f•i tj ~f 
·.•.~o • t...J•.· 

'J l ... .: , ... 
' ' J I ,J I ' 

I'J 1 :·,. ,-::: :·: 
• - ,.1 -

, ·, I (', .~.. ,., 
I ' 1,. ~ .. ' ':• ' • 

0 i (: 6 '·) 
t • ~ .~. r. .:. 
' J ... •J • ... • • ,• 
'\ 1 "' ·> t,. IJ ! :. ' 
: . i fJ ·.: ·.· 
.J £ ···- · 
··1 1 (• .C .::, . .... .. 
f1 I liJ. ? ., - .. . . 
0 1 (! .. ~ ~ 

·:: l. 0 7 :::: .. ,, .. , ..., ... 
!,. j ·~ (' • • 

;;~,-... 
J I ' ,' • 

t'· i(! ':.,=) .. • . . 
,, n ·) .·: 
. • I 0 • .' . - -
1: ' I I ' •· . .' . .... . 
- f • ..~ -u i) ' •' .:{ 

01 0.'·;. 
0 1 0 ,~::. 
0 l. lj ::3 1 . 
(: 1 (I ~3 .:::: 
0 108:~: 
0 1 0 8 ·4 
010::: :: 

01 0 8 6 
(• 1 ,.., ~::· .. "' . •' . .,., . 
.-, . . .. :, .:. 
v .. v v . • 

0 1 0 8 ·: 
010 9(! 
tl il.l '~; 
·-· .. ":1 J. 

roifr C!-V • ..- I 

. ·:.__•_ ... . --.... . . .... ___ ,.._ -~~ ....... . - -- -..-.... ,_ ..... _.,._ ...... . __ , ... _____ , __ , .. ·-.-.--- .. .,. ... .__ _ . ,._ . ··-- - ·· .. --.. - - - --· ....... -. -------··"'· 
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• 

· ·~ . ~,. 
" 

E. ~ VORTE~ LISTIHG 
' 

oo'o717 R 
000717 GO~OOl A 
0 00720 05~010 A 
o O·O ?.2'1 o o 1 o o o n 
000722 000736 R 

• 
' . 

00 0723 
~0 0724 
0 00.72:5 
00 0726 
000 727 
(J0 0730 
00073 1 
000732 
000733 
000734 
00 0735 

(! 0 0 7 3'6 
000737 
000740 
0 007 41 
O· ··· o?4? 

"J · ' '-

0 0 G 7 4:3 
0 0 0 7 4·4 
0007 45 
::: 0 0-7 4 6 
000747 
000750 
0007~1 
0 0 0 :7~'2 

'J 00753 
000 !~4 
0 007:5~ 
C00756 
0007 ~7 
0 00760 
0 00761 
00 0762 
C00763 
00 07~4 
000765 

(! 00766 
000767 
0 00770 

:' 0077! 
OOC 772 
~! 00773 
000774 
000775 
C 0077~ 
(:i)0777 
001000 
o o 1 o·o 1 
00 1002 
00 1003 
001004 
00 1 00~ 
0 01006 
00 1007 
0 01010 
0 0 1 0 1 1 
1)0 1012 
Or; l013 
00101 4 
t:l010 1:5 
0010 16 
001017 

')0 1020 
0010 21 
00 1022 
00 1023 
0010 24 
0010 25 
001026 

0010 27 
00 1030 
'001031 

• 

• . 
' 

~g~grii ~ 
055023 A 
004~50 A 
006506 A 
00 1477 R 
0 15041 .A 
00~3111 A 
001010 A 
ooo:h'i3 R 
055041 A 
000736 P. 
0 1 5023 A 
150463 A 
006 50 6 A 
001477 R 
0 1 5041 A 
005311 AI 
001010 A 
000 7 53 R 
0 ~~041 A 
04~03 A 
045015 A 
001000 A 
OCf0723 R 
000753 R 
01:;,1036 A 
00'6506 A 
0 01477 R 
Ol::f043 A 
OO:S311 A 
00 4 3 41 A 
05~027 A 
Ol 5050 A 
0 ~~ 01:i A 
oge.:;oe. A 
0 113! R 
000766 R 
01:;03:; A 
125032 A 
05:; 032 A 
0 00771 R 
100444 A 
1 00747 A 

' 015017 A 
006452 A 
0010 02 R 
01~016 A 
140466 A 
0 0 i.O 1 0 A 
001020 R 
02 ~004 A 
016000 A 
1:5047 ::> A 
OS600n A 
001000 A 
000000 c.: 
0!5:5 02 0 ~~ 
oesoo4 A 
01{,000 A 
1!50473 A 
11~020 A 
056000 . A 
001000 A 
001007 e: 
0010e0 R 
01!5006 A 
114~2 •J A 
054000 ::l 
101 000 ,:'1 
001 0 27' R 
00 1 000 A 
001002 R 
001027 R 
0 14~23 A 
001000 A 
00101<) R 

1 · ~ 0 1 
1102 
1103 
1104 

STS412 EQU 
TZ A 
STA 

" JMP .. 
110~ • 
rt'o 6 
1107 
1108 STS4D 
1109 

I F'T 
GOTD 
LDF. 
OT'tE 
LDA 
O T1E 
CONT 
IF'T 
LDAE• 

1 1 1 0 
1 1 1 1 
1112 EHDC06 
1 1-13 
i1 14 STS4D 

u 1~ 
1.116 
1 1 1 7 

1118 
111 9 
1120 

STA 
LSR A 
.ISR 

LDA 
DAR 
JAZ 

1121 STA 
1122 STS:5A EQU 
1123 LDA 
1124 ANA 
112~ JSR 

1126 
1i27 
1128 

1129 
1130 
11 31 
1132 

113.3 
1134 
113~ 

1136 
113 1 
1138 
1 !'39 
1140 
114 1 
1142 

1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
11 51 

11:52 
11~3 
11:54 

11!55 
11~6. 
11:5 7 
11~ 8 
11:59 

1160 
1 1 6 1 
1 162 
1163 
1164 
116!5 
1166 

1167 
1 168 
11 69 
1170 
1171 

1172 

LDA 
IJAR 
JAZ 

STA 
IliR 
INR 
J 11 p 

STS4C EQU 
LDA 
.J SR 

Ln A 
DAR 
LSR A 

· srA 
L.DA 
STA 

STS4C2 JSR 

STS4C3 EQU 
LDA 
ADD 
"'¥ A 
."> ' 

STS4CS EQL! 
E )( C 
I=.: XC 
LDA 
BT 

LDA 
SUB 
JAZ 

STINT2 L.DB 
I. '[HI 
AI' A 
S'l'A 
JMP 

STS4CS STA 
t.DB 
LDA 
~N A 
ORA 
STA 
JMP 

STS4C6 ~QU 
LD A 
tJRA 
STCl 
~EN 

JM P 

11 i' 3 STS4C7 F.:QLI 
1174 LDA 
117.5 J~iP 

I 

PROGRAM PAGE 14 LISTIHG PAGE < 599> 

CTS TAi•'>( 
~TS5 A 

VDRTEX-2 
E: NDC0 6 
l' TDBfP,~ 
MPD VAD•V$ST3 
0 • B 
~1PDVAD, V$STO 

VORTE)(-2 
CTDB F'P1X 

CTEM P4, X 
8 
SBT,B 

CINDX•X 

~TS4C 

C HlDX d( 
• 
CTE MP4• X 
RHW 
SP.T, B 

STS 4C 

C I f·l ::J X , X 
CTDB P'PtX 
CT EUF'P • X 
STS4D ... 

* CTTERI'h X 
SBT1B 

. ' 

1 
CTEE I'tD• X 
C1BU FA• X 
CTBUFP.t » 
STBO d~ 

!It 

. ... . . 

RE SET STATUS 

GET PO IHTE R TO USER•s BUFF~R 
USER • s MAP 
GET TW O CHARAC TERS 
MAP 0 

GET TWO CHAR ACTERS 

STORE LEFT CHARACTER 

DE CREMENT CH~RACTER COUNT 

' ' ' 
S TO RE RIGHT CHARACTER 

DECR EMENT CHARACTER COUNT 

BUM P BOTH BUFFER POINTERS 

' 
STO RE TER"INATING CHARACTER 

CREAfE BIC ENDIHG ~DDR E SS 

CREATE BI C STARTING ~ DDRESS 
JUMP TO DO BIC TRAN S FER 

CT(I~c , x ADD CURR EN T LINE S PACE COUN T 
CSLIN •X UPDATE L INE COUNTE R 
CS LIN •X 
• 
DISPIM 
.D l~CLK 
CTA!TR.>< 

• 

RAO+ B10,STIHT2 JUM IF NO SI MULTANEOUS PR!HT I PLOT 
. 

CTMU DE,X 
SIX 
SJS4C6 

C 'i R 0. B K ' X 
kSTPR•B 
fltt3 7 
RSTP R•B 
V$: FHR 

t::"r EMP1•)( 
C'rRC! BKr>C 
P.STPR,~ 
BM37 
CTEM P1d< 
R~TPR•B 
VtFN R 

II! 

CT DVAT,)( 
S.ENS4 
.. +1 
o. ;> TS 4 C7 

$Tli'IT 2 

... 
N340 
STS4C!5 

JUMP IF ~RITE MODE 6 

INDICA TE NORMAL COM?LETIOH 
I 

S~VE: STATU~ 
.. GET REQUEST ~LO CK ~DDRESS 
• • 

UPDA TE COM?L£TION CODE 
lN REQU ES T BLOC K ' 

BUILD SENSE JNSTR 

JUMP Ir BUrF CR BUSY 

PO ST NORMAL COMPLETION 

D. 1 
D. 1 
D. 1 
D. 1 

00 01093 
00 01094 
00 0 10 95 
00 01096 

D .1 00 01097 
V2 'D.1 00 0109:3 
V2 D.1 00 0109 9 
V2 D.1 00 01100 
V2 D.l 00 01101 
V2 D.1 00 01· 1 02 
V2 D.1· 00 01103 
V2 D.l 00 01104 
V2 D .1 00 01105 
V2 D.1 00 01106 

D. 1 OC 01107 
D.1 00 01108 
D. 1 00 01109 

D.1 00 01'11 0 
D.1 00 01111 
D.l 00 01 1 12 

D . l 00 01113 
D.1 00 01114 
D .1 00 0!115 
D .1 uO 0111 6 
D.l 00 01117 

D.1 00 01118 
D.1 00 0111 9 
D . 1 : 00 01120 

D.l 00 01121 
D.l 00 01122 
D . t 00 01123 
D.l 00 0112 < 

D . 1 00 0112 5 
D.1 OQ 01126 
D.1 00 011 27 

D.1 0Q 0112 8 
D.l 30 0112'3 
D.1 00 011 30 
D.t 0~ 011 3 1 
D.1 00 01132 
D . l OC 01 1 33 

00 01,34 

D. l OC: 01135 
!lO 011 3 6 
ao 01 137 
00 01t 38 

D.l 00 011 39 
D . 1 !J O Ol.140 
1• . 1 .j(l 0! 1 4 1 
It.l 00 01146 
D.1 Ou 01147 

D.1 :.1 0 0114 8 
1L1 0(' 0!.1 4 9 
D .1 00 011!iC' 

00 0115l 
0 0 0 l 1 ! ) ;i'• 
o)(l 0115 :;! 
I)(J (11 15 -1 
.: •) 0115 ~ 

D.t 00 01158 
!1 .1 0 0 0 11!5 9 
!1 .1 00 01160 
D .1 00 0116J. 
1J ,1 ltO 0116 2 
D. l OQ 0116 :3 
D.1 00 011611-

D.l 0 0 0116:5 
D.1 ~·o 0 1166 
D • 1 ry 0 0 ~ 1 6 :· .. 
D. 1 G~l 0116~~ 
D.1 00 0116 '~ 

D . 1 GO 01170 

D.l OC 01171 
D . 1 0 0 01172 
D .1 co 011 73 

11.7 6 • 
117 7 ,. BUILD -JSR - TO AU>CILIAR Y ~RITE RO UT INE 

00 01174 
D. l uO 01 17 5 

---- -

• 

. ..... 



I --~ . . 
' . . . 

l 

.... 

·, 

i 

I 

E.2 YORTE~ LISTIHG Yt CL. P S PROGRAM PAGE 15 LI ST ING PAGE < 

1179 
1179 

001032 R 118 0 
01:5046 A 1181 
100444 A 11S2 
10 0 74 7 A 118 3 
0:54001 A 11S4 
0 06~06 ~1 l !S :I 
000 76 6 R 

• TO USE SOrT~ARE CHARACTER GENERATOR 

o I)J O'J.W 
0 01033 
:J :J1034 
C0 103:5 
::'0 1 036 
00 1 037 
('0 1".,..,. • 'IJ ,J , 

C0 1 0 4 0 
0 0 1 0 4 1 

. . 

. . 
' 

• 

1:'01 04 2 
!.1 0 10 4 3 
0 0 1044 
00 1 0 4~ 
('0 10 4 6 
0 0 104 7 
-:' :) 1 0 :5 G 
00 1 051 
:··o t o52 

00 1053 
,- ,, 1 .... "' 4 ;_. u '-' .J 

(!O l Q ~S 

00 10:5 6 

• STS4E EQ U 
LI:A .... .. c c, ,. 

E X C 
STA 

00 1 0 0 0 :'l 
00077 1 ~ 

1186 S TS4E1 BES 
1 1 S7 J MP 

1 1 89 
1 1 S 9 ~ 

1 1 9 0 lll 
1 191 !I 
1192 • 
! 193 • 
1 1 94 !I! 
1 1 95 • 
1 1 96 • 
1 197 ~ 

0 0 10 4 2 ~ 11 9 8 $ TSM6 
10 0 1 4 7 A 1 1 99 
100 2 4 4 A 1 20 0 
01501 7 A 12 01 
0 0 645 2 A 1 20 2 
0 01 0 0 2 R 
01446 5 A 1 2 03 
0 5 50 3 0 A 1 2 04 
00 1 0 0 0 A 1 20 5 
001(! 6 0 R 

1 206 • 
1207 • 
1 208 * 
1209 ~ 

00 1 0 5 3 R 1 2 1 0 S TSM3 
0 1~ 0 1 7 A 12 11 
006 451 A 121 2 
00 1 0 60 R 
0144~:1 A 1 21 3 
0:5~ 0 3 0 ;:< 12 14 

EJ EC 

i•l ODE 6 

Egu 
E" .... 
" "' EXC 

L D ~~ 
llT 

L DA 
S TA 
j ,., p 

E:Q U 
LtJA 
BT 

LDA 
S TA 

• 
CTURIT•X 
DISPIM 
DI SCLK 
S T~4E1 

0 
S TS4CS 

GET ENTRY TO AUXILIAR Y ~RITE 

PUT DE STINATION IN JSR 

GO END OPE RATION 

WRITE MODE = 6 CS!M ULTANE OU! PRIN T.' PLOT ) 
S ELrCTS OUTPUT VI A MUX ( 15 0 S ELECT) 

!I! 

ENA CLK 
Er'!AP IM 
CTA TTR,X 
RAO+BlOt S TINTZ JU MP Ir NO S I MULT ANE OU S PRINT/PLO l. 

~lU ~< LSN 
cr cr, ;< 
S TPLT 

GET MUL TIPLE X SELECT/ L I NE 
SAVE CO NTROL SEL ECT 
GO OUTP UT BI NARY DATA 

SEYN C . 

IJ R! TE MODE = 3 
:\ EL ECTS OUTPU T 

<R AS TER MO DE ONLY ) 
VI A RAS TER C3 540 S E L. ~C T ) 

.. 
C7 ATTR, X 
RAO+B9,STPLT 

RASL S, 
crc z,x 

~· 

J Uf1P IF Nf.l HCG 

GE T MU LTI P LEXO R S E L E ~ T / L lNE SY NC 
SA VE CONT RO L SELECT 

.. 1 2 1~ :.. 
12 1 6 
1 217 

IF HOT A ~CII MO DE, TRANSFER RAS: ... ER PL 01 DATA 

0 0 .105 0 R 1 2 1 8 . . 

a'J ! 060 c i~ O Q1 A 

1 2 1 3 
1 220 
1 2 21 
! 2 2 2 
1223 
1 ?. 24 
.1 22 ~ 

1 ~ 2(; 

:) 0 1 0 6 ! 0 ~·5 0 .1 5 A 

·~ 0 1 062 Olf.COO A , ':II ·=- 7 .Ao _.._, 
1 ~ ~·:) 
• - r-. '-' 

J 0 1 0 6 3 0 !55 0 20 A 
12 29 
1 2 3 0 
1 23 1 
1 2 32 0 0 1064 

U0 1 0 65 
·~ 0 10 66 
:.) 0 1067 
0 0107 0 
(! 0 1 0 71 
:) 0 1 0 7 2 
') 0 1 0 7 3 
0 0 1 0 74 
:) 0 1 075 
··· 0 1 0 7 6 
:.: 0 1 0 7 7 
:) 0 110 0 
0 0 11 01 
::: 01 10 2 
C0 1 1 0 3 
:J(J 110 4 
!) 0 11 05 
0 0110 6 
(: 0 110 7 

1 "::! ?? ... ... ..... 
1 2 3 4 

00 1 06 4 R 
14~ 0 ~ 3 A 
05502 1 A 
0 0 1 0 04 A 
00107 3 R 
01 50 5 3 A 
00 10 00 A 
001 0 74 R 
0 1 50 2 0 A 
05 50 1 3 rC! 1 233 

1 2 3 5 
1 23 6 

1 '=' 3 " '· , 

'"'"'0' "' .l c:. ....., .. ··-' 
00 5 3 11 
0 ~~ 0 2 7 
,.. 1 .. ..... ,_. .. .. '-' J. t 

H 1 23 9 
A 1 2 4 :) 
A 1 2 41 
A 1 2 42 

0 0645 6 f~ 1 243 
00 1 1 1 1. R 
0 0 65 0 6 A 
C0 0 317 R 
006 :506 A 
00113 1 R 
0 01 0 0 0 A 

1 2 4'5 

1246 
G011 1 0 G0 11 l 5 ~ 

!f. 

S TP LT 

.. 

STPLTl 

£QU 
IrF 
:JM E 
L DP 
I F'
OME 
STA 
IfF 
!JME 
• Tl . , 
.._ ~ ·'"' 
• r!:"' 
ot. o I 

~ ME 

ST A 
EQLI 
S:J B 
S TA 
J AN 

L D f':f 
JMP 

STPLT2 LD A 
~Y P L T3 ST A 

ADD 
DAR 
STA 
t..D A 
BT 

JS R .. 

.., 
••• 0 0 1111 

0 01111 0065 0 6 A 
:.: i) 1 1 1 2 0 0 1 1 3 1 

1 2 4 7 STPLT4 
1 2 48 

>"U - "' J!\ R 

;] 0 1 1 1 3 0 0 6 ~ 0 6 
., 0 .1) ~ 4 0 0 0 3 1 7 

.. O Oll- .1~ 
':l 0 l ·.l l ~ 0 1-fS 0 2 l 
0 01 1 16 0~~020 
~ 0111 7 0.0. 10.1 0 
:) 01120 000 7 7' 1 
":! 0 1121 001004 
0 01 122· 00 0 771 
'} 0 112 3. 01!502 7 

R 
A 1249 
R 
R 12:50 STPLTS 
~ 1251 
A 1 2 ~2 
~ 1 2' :1;3 
R 
A 1 2 ~4 
R 
A . 1255 

. ·' 

.j $ r-: 

EQU 
LDA 
S TA 
J Ill 

LDA 

II! 

'./ OR TE~ -2 
i•l P D '·/ A D ' V $ S T 3 
i.: l:l !Jf" r ,B 
v' CRT EX-2 
:'i f-' DV AD, VSSTO 
c n w;p, x 
'./ DRT E: X -e 
~ ; F D \o' AD' V ~ S T 3 
""'c- '~ ' B ; li\ L- .._. _ , 

US ER ' S i'I AP 
GE T USER ' S BUF F ER ADD ~ 

MA P 0 
SA VE F OR B! S >: F ER 

US ER ' S MAP 
GET RE CORD I ........ GTH L. L. t1 : 

\· ::! RTE >: - 2 
MP DVR D, VSS TO MA P 0 
CTEM P1t X S~VE TOT AL CDU Nl 
!II 

CT LW ~D~ }< 
CTEI-1 P2, X 
ST F'L T2 

C1 LW11D, X 
S TPLT3 

C TEM P1.>< 
C:T ~D S , ~< 

CTBUF'P• >: 

SAVE REf1AIN I NG COUN T 

S ET UP F OR FU LL RAS TER 

0 !J T P U ·1 S H 0 R T R A ~~· T E R 
S AVE NO WOR DS ~R A N S F E RED 

CT BEtiD , X S E T U P ~ ~N ~L BIC ADO R 
CTATT R, X 
R~ O +B14, S TP L T4 .' ~ MP IF ST ATO S 3 3 

, . ... E.. F' n 
·-~ 1 t&J 

.. 
S Tl?. OdJ 

S T E P dl 

• 
:: TE r. P2sX 
C TE'T·l ~l,X 
' ' T' 4 _,... -..) . '.> '"" 0 

!7S 4C8 

... T , .. , .. r. r '· ... o··· 
~ ~ : · ~ H t ·~ 

F'R OCE ~ S WRI Tf. 

PRO r. ESS WRT Tt: 

STEP STATO $ 

E tiJl 0 oJ T P U T 

END OU T P U T 

LOAD END ADDRE S~ 

- ... . .. -- ·-· -- . "' ... ~-· ... ·-·· -- - ----·· . .. 

5&9 > 

Il • 1 

D. 1 
D . 1 
II • 1 
D . 1 
D . 1 
II • 1 

!I . 1 
E. 1 

D. 1 

I I • 1 
I I • 1 
I t • 1 
It • 1 
II • 1 

D. 1 
D . 1 
D . 1 

It • 1 

V2 
V2 
V2 
V 2 
V2 
V ·:> 

·-';/2 
'' .... •. .:. 
I I "'• \ ' .: 
\. :· • 
I I -~ 
t/ &::. 

n. 1 
D . 1 

II • 1 

E . 1 
F.. i 

E. 1 

E. l 

E . 1 

E . 1 ·-· . t.. • 1 

. 
E. 1 
r:· 1 
~- . ._ 

n. 1 

It • 1 

co 
00 
0 0 
00 
00 
00 
00 
00 

01 1 76 
0 1 177 
0 11 7 8 
0 11 79 
0 11 8(1 
0 1 1 8 1 
0 1 1 82 
0 1 1 8 ·::: 

0() 0 11 8 4 
-.I'"'"'"""""'"',., • •• '?< ~ ;rr.. ~ ,. ."ff. ,"'f'. 

00 
(t (I 
I) (I 
t'l , • ... u 
0 0 
0 ;) 
0 0 
(i 0 
r:: 1) 

:t o 
0 ,, 
('10 
fJ •"1 ,, u 
( I) 

OQ 

( i 0 
(I;) 
I
.. ,.., 
_ . ... 
:) C! 
; .... -· ' .; 

00 
(. :) 
, , A 

t' t.J 
,., •1 
'!..' " 

n •1 - '· 

""' (', ' . 
GO 

L ·~ 0 
; .~. ,., 
~ • o 'w' 

LGO 

DO 
~ ~I 

" ' (J(I 

00 
(10 
eo .... i' ';• v 

( ! .·, .. . 

-:: 0 
r r1 ' . .. ., ... u 

. . 
u t.• 
;·, ft . .. 

· .. ~J 
.-. ,·. 
'J • • 

·:·, 0 
(1 (l 
. ,, ,_. v 
~: (! . · .. . . ·. 

0 1 18 €. 
0 1 1 8 7 
01 1 8:~; 
0 1 18'3 
011'3 0 
01 1 '~ 1 
Oi 1 92 
0 1 1 9 3 
0119-'! 
0 11 95 
0 1 1 9•:· 
') 1 1 g 7 c • • 
tt•iq::: 
~- .. - -
0 ' 1 •::j ·~, i) ... ~ • 

01 2 00 

01 204 
0 i 20:5 
e 1 20.::. 
o l c' 0 7 
0 1 2 0 :?, 
•··~n .:; 
'.1 -&. L- ... ' 

'I 1 ~, '[ .. , 
I 0::. IJ 

r· • "" .. • .,; l. '- .._ ;_ 
r: • .... 1-
IJ 1 .:. .l f~ 

D 1 2 L 
0 1 2 1 ·1 
0 1 2 1 ~ 
t t , -:- 1 .:. 
v "' ..... ·~ 
r. • ~ . .( . 
• .; .i. .. :. ... , 

0 l ,., • .· 
c. "' •.: 

(• 1 ~ • . · 
J '- ... . 

fi t -=·~ ( • I.,;. ...... 

(•1 '" " 1 .} f- c. . 
0 1 2 2 :: 
11 1 -=>~< . ~ '- .. 
(I 1 ") ·=- ' - ~- ·-
t'\ i ·-=· <:· ,. 
•J • '- • •• • 

''1 "'~ 1_. .:. ~-- • 

" 4 """' ..... . 
'.J J. .:. t.": • 
,-, t ~ ·:=t ' • .,}, 1,. ,_. 
1., 1 :· ::- . . '- ... 
nl~?. . - .. _ ~ 
,., 1 =· ··~~ 
•.• l ' •• 

,- t : · :· 
.J&.l... •J • 

.-. l · · ·, ' -• v•. l-. -.J 

,., l ·:.· ,.... 
'·' . '.. . ... .... ' . . .. ~. 
• ·' J. • ..;. ... , ~. -. 
V L •:. ~ 
,., 1 ·;····. 
'· I , " .... ~ .-. .~ -. 
._J J. ·~. -. 

;t: t: !«* lllt ~ -e' 

.., :~ '* if. lli. :. A' 

. . ..., ~ ~ "" "" w ~- ... ;·r. )If; ~- ~ • •• 

"' ., :~ . ., "" ,., ~ ..... • • • ... ...,; Jill'; "'lF ,y; 

~. "i .: .. 'e: it: ;'1 

• • • • ,.. ~: w , .. ,. 
J,o;; • • ... ,.... .-.; ... y, 

') I) 

DO 

0 1 2 4 
u 1. 2 ~ 
0 l 2 ~l 

0 i 2 4 

0 : 2 .:: 

... -·-··· 



.. 

. . ~ . . .. ..... 

. ·"' . .. . ' . 

£.2 VDRTE~ LISTIHG 

. • 
001124 00:5111 
00112~ 05~015 
001126 01~02.0 
•j 0 u 2 7 0 0 1 0 0 c 
001130 08106<1 

A 1256 
A 1257 
A ·1258 
A 1259 
R 

001131 
001132 
001133 
0 0 1 1 34 
C0113~ 
001136 
')01 137 
001140 
~· 0 l 1 4 1' 
001142 
001143 
1) 0 1 1 4 4 

(.0114~ 
001146 
001147 
(:01150 
001151 
001152 
!)(;i153 
0011~4 
c (I 1 155 
001156 
!)011~7 

· 00:1.160 
001161 
0 01162 
001163 
001164 
00116:i 
'::01166 
001167 
0 0 1 170 
00117'1 
001172 
001173 
001174 
00111'~ 
;J 01176 
001177 
001200 
001201 
001202 
001203 
001204 
00120~ 
f-01206 
001207 

. 
001210 
0012 .11 
8 01212 

001213 
001214 
001215 
001216 
001217 
001220 
001221 
001222 

. 
i 
' ' 

1260 
1261 
1262 
1263 
1264 
1265 
12G6 
.1267 
;1268 
~269 

001 '~31 
001 ;'131 
o 65:o 22 
01' ~006 
11 0{440 
1 0 0~ 44 4 

R 1270 
R 1271 
A 1272 
A 1273 
A 1274 
A 1275 
A 1276 
A i 277 
A 1278 
A 1279 
A 1280 

1 0 Oi74 7 
054.000 
lOOl:IOC 
01:5011 
0064:S6 
00114!3 
00645:5 
001210 
001145 
015016 
140464 
001010 
0 01210 
t4a422 A 
001010 A 
001210 R 
005311 A 
001010 A 
001210 R 
01~017 A 
006456 A 
001213 R 
014360 A 
006506 A 
00.1440 R 
0143SO A 
006:506 A 
001440 R 
01~006 A 
110440 A 
114334 A 
100444 A 
100.747 A 
0,4001 A 
D 1'4340 A 
103100 A 
014342 A 
006506 A 
001440 R 
014342 A 
006506 A 
OQ1440 R 
U01'000 A 
001213 R 
001210 R 
014334 A 
006506 A 
001440 R 
001213 R 
015006 A 
110440 A 
114311 ~ 
100444 A 
10074~ .. A 
054001 A 
01~030 A 
103100 A 

R 
A 
R 
R 
A 
A 
A 
R 

1281 . 
1282 
1283 
1284 
1285 

1286 
1287 

1288 
1289 

1290 
1291 

1292 
12<)3 

1294 
129!5 

1298 
12?7 
1298 
129~ 
1300 
1301 
130 z 
1303 
1304 
130 5 

1306 
1307 

1308 

1309 
1310 
1311 

1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
13?.0 
1321 
1

_,..,,... 
~.::..:; 

1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 

001223 02~015 A 1334 
001224 ~1~027 A 133~ 

• ' ... ' . , . 

. . 

. 
IAR 
SIA ... 
LDA 
JI1P 

Y$CLPS 

CfBUf'P,X 
CTEMP1rX 
STPLT1 

PRCGR.AM PAGE 

NE~ BJC START ADDRESS 
LOAD R£MAININ~ COUNT 
OUTPUT ANOTHER RASTER 

LISTIHG PAGE < 5~0) 

00 01247 
00 01248 
00 01249 
00 01250 

EJEC 00 01251 
01252 
01253 
01254 
01255 
01256 
01257 
0125:::: 
01259 
01260 
01261 
01262 
0126:3 
01264 
0126~) 
01266 
01267 
01268 
01269 
01270 
0 12 71 

•••••••~•*•••••••••••••••••••••••••••••~••••••••••~••••••••••••••••••••.•oo 
• •oo 
• THIS RDUT~NE INITIATES BIC XFER TO STATOS *00 
If IT CHE:CK' FOR £RROR CONDITIONS IN XFER *00 
~ ENTRY! •00 
ll! CT'BUFP = 1ST ~CRD OF' BIC XFER *00 
!I! CtBEND = LAST WORD OF' BIC XFER *00 
• *00 
••••••••*••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••oo 
V$STBD EQU • 00 
STBD £QU • 00 

STE C!EMP3rX SAVE R£TURN LOCATION 00 
LDA CTDVAT•X GET DEVICE ADDRESS LOO 
ORA BSl~ LOO 
EXC DISPIM DISABLE PIMS LOO 
E i<C DISCLK DI ~ ABLE CLOCK LOO 

. STA S:TSGA • LOO 
STS6A EXC ~ STATOS CONTROL SELt.CT LOO 

LDA CTATTReX D.1 00 
BT RAO+B14•STS6AO JUMP IF STATDS 3~ D.1 00 

BT 

STS6AO EQU 
LD~ 
SUB 
.J AZ 

SuB 
JAZ 

DAR 
JAZ 

LDA 
BT 

LDA 
JSR 

LDA 
JSR 

LDA 
D 1\> ~~ 
ORA 
EXC 
EXC 
STA 
LDA 

ITS6A1 CAR 
LDA 
JSR 

LDA 
JSR 

JMP 

STS6A2 ECU 
LDA 
JSR 

STS6A3 EQU 
LDA 
ORA 
ORA 
Ex C 
EX::; 
STA 
LDA 

STS6B fJAR 
IFT 
GIJTD 
L 7'1T.' ........ 
LDA 
JAN 
~:r-IA 
JHZ 
LDB 
tnB 

STS681 LDA 
tiNA 
S TA 

£rtDC03 CONT 
LUB 
LUA 

. ... .. 

RAO+B13eSTS6A2 JUMP IF ~J SLB 
. . ' 

• 
CTMODEeX 
THF:EE 
STS6A2 

T WO 
STS€.A2 

STS6A2 , 

CTPTTRtX 

JUMP IF PLOT MODE 

J U t~ P I F S I M lJ L T Ati E 0 U S P R I N T 

OR SIMULTANEOUS PLOT 

RAO+B14~~tS6A3 JUMP IF STATDS 33 

·;-- ,. -::-· o:. B 
.~ ... .> .... •• 

S£tf~4 
::;Ts9.1l 

CTD'y'ATtX 
~S1~ 
D31 
TIISPIM 
DI'SCLK 
$TSE.Al 
SLBS 
0 
S~tiSO 
STS9rB 

7~ ENS4 
STS9eB 

STS6A3 

~ 

CTDVAT,X 
BS15 
!)31 
DlSPIII! 
Dl~;CLK 
$ ·,- S 6 B 
... ,, .. I" ..... .. .., '"' 

0 
'I ORTEX-2 
E tLOC 0 3 
V$l:fl 
CTMODE•X 
~T S 6B1 
BSl 
::;TS6 B1 
CTRG•BK'X 
RTIDBtB 
TBKEY,B 
B f'll 7 
f·lAPKEY 

CTBlJFP'X 
CTBEND,X 

- . 

TEST IF INPUT BUSY 

TEST IF BUFFER BUSY 

SELECT SINGLE LINE BUFFER 

TEST IF INPUT BUSY 

TEST IF BUFfER BUSY 

TEST IF PAPER CONTROL BUSY 

LOAD A ~ITH CCNTRDt INSTRUCTION 
OUTPUT LINE SYNC 0~ HCG SELECT 

POIN l.E R TO CONTROLLER TIDB 

lF fUNC DPERATIO~ 

IF MODES 1•4 DR 5 (D~TA TN CT BUFFER) 
REQUEST BLOCK ADDR 
ADDRE SS OF CALLE~·~ TIDB 
!1 A P K E Y V A ;_ ll E 

STORE IT IN VSBIC CALLIHG SEQ 

GET I~ITIAL ADDRESS OF STATOS BUFFER 
GET FINAL ArDR 

.. . . . .. . 

. - -

D.1 00 01272 

D.l 00 01273 
D.l 00 01274 
D.l 00 01275 
D.1 Of.l 01276 

D 1 0 ,,, (I • . ... ..., ..., 
• • ~ & C ' I 

D.1 CO 01278 

D.l 00 01279 
It.l 00 01280 

E. 1 .:;.:,.~::.Ell!~:t: 

E.1 :« :t:lf.*~~lf.lf. 

D. 1 
D. 1 

U'u" r,.~ ...... ~. 
IJ J. C. 0 •:. 

U- ,-J u· 1 ·:· o ·~:· 
... '- ' · -' ·_.1 

It.l 00 (ll284 
D.l 00 01285 

D l '' " Gl""' • • • .~ .... C:.~·b 

I t .l oa 0128 7 
D.l 00 01288 
D.l 00 01289 
D.1 OG 01290 
It .l 03 012'31 
D.l 00 012?2 
I 1 0 .!0 - 1""• ct.-·· I , • •J IJ • ,;·. . ,··, 

D.l 00 OL~94 
Il.l 00 01C: 9~) 

D.1 HI 012'3E, 
r 1 ,., n ·'· -·-
Il.l 00 01 -=· ~ ~· .._ .. ~ \...' 

D.1 00 01299 
D.1 00 0 130:) 
D.1 :)(! 01:31)1. 

D.l CO 01::::02 
D.l 00 0130 3 
D.1 oo ot:::::t4 
Il .t oo ot:::or: 
D.l 00 013;)<.:, 
n. t oe o!::;o;; 
D 1 .-. ,. ,-J 1 ·~· .-. ·::. 

• ... •.i ,_. ·-· · -· 

V2 
'v' 2 

( •0 ,•J"' (I t .-, ro .~. 
J J. .;,. v : .. 

(• ') 01:310 
, . · : , .. , • --=· i 1 
v ·~· .... • ·-· "" 

1-.,.. .-• • .-. 1 ~ 
..: '.,i • .. • L .;. ::-

.-, u·· ,-, i ·•• 1· - . 
-J • "' -=· -:~ 
,-, ,-, - i .-, i A 
·~· '-1 IJ .· . ..:~ .L '"4' 

(;(I (11 ~ 1:i 
0 0 01::31;::. 
00 01317 
co 01:;:18 
00 Ot:::L1 
00 01:::20 
') c, o~--.~~ 
I ,, l. .;, C. ). 

(}0 [' ·~--::. -... 
'.J l. ·-· ~ '-

cl .,) 01"'~· -, .. , ·- .... 
Q ;) 01324 
00 01325 

·• 

.. 



. . 
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001225 
00 1226 
~: 1 2 27 
0 0 1 230 

hJ 1231 
·::('1232 
00123 3 
00123 4 
•)0 12 3 5 
u0123t) 
00123? 
00 124 0 
00 1241 
C 01 2 42 
OC1243 
:~01244 

0~12 4 ::. 
"0 1 ~4 .:: ·- . .... ...., 
00 1 247 
:::012:51) 
1"'+('14""Wf 
•••• •• J,. .:. ..J • 
~~1 ~-~ 
' •J .::: ._1 .:. 

J 012 ~ 3 
<Cl2:i4 
00 1 2~~ 
,... . .. , ·:- •...:. 
'-''"' "' '-'-'0 
nn4 .... . ... 
l' ;..! .i. .::.. ""' I 

OC1262 
-:· 0~253 
(• ,, 1 ':1 6 • 
... v '- ,~ 

00 1 26:5 
0 01266 
.~. ~' '! ~ c ., . · .... .. '- ...., , 
00127 0 
.::J127 1 
001272 
-~1273 

;)01 2 74 
"'~"~ " ..... 7 1C" ·.· i.l.i.C:.t...J 

·) 0 1 -=' .., E 
J' t. • I ' 
:'\\"')1~77 "'.., _ ,, 
00 13 00 
;j(Jl 3 0 1 
~~1:302 
~01303 

::.0 1 304 .-.,.. 1 .... (1C' 
._; \,0 .,:. \) ,.) 

001306 
001307 
~1 1 310 

00 1 3 11 
:10 1 3 12 
C0 1 313 
':1~· 1 314 
0 01 3 1~ 
001316 
00 131 7 
r•0 1 3 2 0 
00132 1 
001322 
001323 
Q0 1 32 4 
00 1 32~ 
00 13 26 
00132 7 
'"'" 13 ~0 .· _, ._, 

·' ... vv 
00 
(t 0 
!1 0 
j' I f'l 
... v 

•"""""4 .&. ..:. ~ .1 

133 2 
1 ') " •:· -.J .... ~ ... . 

. .... .... 4 

.L .,:, ..:' 

1135 
1336 00 

::0 1337 
00 134 0 
00 1341 
')O i342 
0 01 343 
0013 44 
00134~ 

00~024 
006506 
OOOOO u 
0 0 0 0 0 1 

001004 
001371 
0 2 0300 
036010 
014 ·~oo..:; ... • 'lo-·' 

1)0650 6 
0014 4 0 
0 2 030C 
00 5001 
0 56 003 
0 15 00€. 
110440 
1 1426.1 
10044 ~t 
1007 4 7 
0 ~4 001 
n 1 "'! ·::-· 5 -:• 
... .a."+t.. .. -

10 - .. ,..,.. 
..)LUU 

A 
:i 
t: 
A 

00650:'5 A 
000 4 0 2· A 
00 ''0 '=' .6. "' o.~ 

00372~ 
0000 00 

OZ 0 300 
0 ...., •' ro <II n 

,j ()L.: J. i,) 

01 ~ 0 1 ~. 

00100··~ 
n ,., 1 "" • "' v u ..;; • .i. ._; 

1 4 0~ 64 
00101 0 
001 "" '"" ~ ... ._ . 
... 0 ~ .... .., 
.l'"+" '"'tC.C 

00 1010 
"'o ·- .. c. u .a...J.&..J 

:40 421 
OOlClO 
0 0i.315 
015017 
006 4~1 
00 131!5 
016(1 0 3 
1~0441 
0 5 60 0 3 

1)0 ~50:5 

OG0 4 0E. 
0011 02 
003720 
oooo oc 

0203 00 
n?"'n1 ' ' ..., ...., c;, .... v 

001000 
001331 
015035 
t 1044 0 
100444 
100 74 7 
0 :5 4 002 
11420 4 
fl 540 02 
1000 00 
0 1 421 1) 
10310 0 
10014 7 
1 ...... ..... " 

(1 ' ·' ~- "'t ' f 

00133! 
C
.,~.,... 

.a.o-.•v .1 

1 504 4 7 
1504 4 4 
r•.: r···:) ' 1) ..... '=' ,_, • 1 

O.t E.O'J :; 
0010 1 0 
C0 1356 
00 601 5 
1 0 0 0 ! 1 
00~1.1 
1141 77 
1004 44 
<0074 7 

A 
A 
A 

••• 

R 
A 
A 
R 
~. 

•• 
A 
~ 
A 
,::, 
R 
A 

R 
A 

A 

A 
A 
A 
'" '" A 
~ 
A 
A 
A 
A 
~~ ,... .. 
l=t 
A 
A 
A 

~: ,, ,.., 
A 
A 
A 
I~ 

~ 
!::' ' ., 
A 
A 
?i 
p 
A 
A 

133b 
1 33 7 

1338 
1 339 
13 4 0 
1 3 41 

1 342 
1 3 43 
1344 
1 ''' 4 "' •,) __, 

13 46 
1347 
1 3 4 8 
1349 
1350 
l'35i 
1" 5';) ... .... .... t-. 

1353 
13 54 
1 ~ C" C'l 

"'-' ._I._ 

13:56 ST S: 6C 

1 3 58 ll 

1 ' "" 0:. ...;,..,) .; 

1~6 0 
136 1 
1 

....... ..., 
:,. Co ~-

1 '"'6" .. ) ..... 
1364 

1 36 :1 
1 36 6 

1 36/ 
1 368 

1 3 69 
1370 

1::~7 1 
1 372 

1373 
1374 
1 375 
~ ""~ r J,. ..;,l'o 

13 77 ll 
1373 !II 

137'3 
1380 
13 8 1 
1 382 

1383 
1384 
''"'8 "' .A. ..:· ..J 

1386 
1 387 
1388 
1389 
.. .... nn 
... .,:. ;.J ·~~ 

1 ~?; 9 1 

1 3'3 2 
1 393 
1394 
1 3 '3 5 
• ·:· -=· t.: 
.1 - · .- 'I.,• 

1 -. .-. ,.,. 
..:,. "7 ... 

1 3 ·j 9 
-14 0 0 
! 4 0 1 
1402 

1403 

1 4 0 4 
1 •l 0 5 
1 4 0 ~ .. 
1 40 7 

STS6 D 

LY S C 
STS6 £ 

• 
~TINT 
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T'BX 
.JS R 

DfiT A 
If"F 
DA T A 
J Ali 

LDP. 
L. D :': 
L D (-l 
J $: F<: 

UJ E: 
r ~A 
S T j:, 
LD~ 
0 R:~ 
O~A 
('• '•I .-. c. l \ .... 

E 
. ,. ,. 
'" ·-s T f.; 

1 n, <' .... ' ~ ... ~~ 
:.,i H ·~ 

DE UW 

RET URN 

LD B 
' " "·" L.. 1J •• 

I "~ -u~ 

j i=l :·f 

~ I I To 
~ """'L• 

J ·'
• • 1 .. 

• D,... .... ..... 

VSY> I C,B 

1 
.. ... .,..--Ev ., 
'-~ u " • , .. - ._ 
0 
STS7 B 

\I $C TL 
T'BR S TS •B 
SEN SO 
-· r ·•·Q B . ~ ~ ... ' 
\I $ CT L 

TBEV NT •B 
C. T.OVAT r X 
B~15 
~31 
r:IS F'II~ 
n i SC LK 
\ T SE. C 
B!CO 
., 

•.I 

I N IT~A L ADDR ESS 
INITIATE TRAN~FER 

MAP lzE',' VALUE 
UNSUCC ESS FUL 

GE T 
GET 

COtiTROL LER 
CONTROL.LER 

TIDII 
TABLE 

TE ST IF INPUT BUSY 

GET CO NTROLLF.R TID B 

ZERO INTERR UPT EVEN T WORD 

OUT PU~ BIC rON NECT ,' DAlA SELE~ T 
WAIT FOR I liTERRUPT 

HERE FROM BIC COMPLETE INTERRUPT 

'v'SC TL 
Tr RST S.B 
r · T "' 0 DE 'J 1 ...... , ' " 

STSS D FUN C OPER AT ION 

iHRE E 
<-;<-r., D - ....;. • ... 

TUO 
-~ T - • D 
~- ~ b 

C t~ E 
':\1 :""; b D 

CT fH TR, )C 
:<~c ·,.. B9 • ST S 6D 

TI:>E VNT • B 
,., co ,, 
"" ' .,. B!:. V tH , B 
"""'"'0 0 .... .:.'-'U J 'C. 

JUMP FOR 

110 DE 

MOn E 
PLOT 

--
(; 

,., D ': E .. '" .... 

JUr·1? IF 

DEt t;Y i-OR 

P UJT 

"' U,_,... E,... :., r r ft. NOT BUSY !f'lTE RR UP T 

RET UR N HERE FROM BUF FE R N07 BUS Y I rl lERRUPT 

LDB 
L :! ~< 
'Mr.-..J .. 

t: ..... . 
~ . ~ .. ... 
5 T r~ 
(; I? fl 
S T ii 
o;c 
l. p 0::1 
0 ,:, !;' 
,.. . ' ,• . •. 
c.. "' '-· 
C <C 

EO U 
0 ~ A 
._ ! .' t-1 

A 1'1 ~. 
(I ~~ ~~ 

"'T " ~ H 

L r. :) 
J ~) 7 

: nR 
ORA 
EY.C 
C Vf"' r . .. 

VSCT L 
TBRS TSt B 
.: r H IT 

CTD 1
v

1 AT,x 
?.~ 15 
Y..IS P IM 
~ ..... -· L ,., 

J; l. . " '-· r, .- .,. ,, L . . . ) 

'. ...... . 
'• I - ~ 

'·- y .: f. 
" . ; 

! <,·· \ ' t" ..... :. 1 

(; 

FtHH' LK 
U! Af.' lN 

-. r . . -. 
l.J r. ..:· 

d: .. : r ,E 
,. ;: E \' N T ' B 
.: ·. i ' ....... 
·" . ~ .. 
r· , .., r (' .., v 
•.o t"•.&w CJJ ,·-. 

S ErF O 
•; J :? P I M 
;, "'C ' K t 1 ·' - c.... 

PC1NT X 
JUI·1P TO 

TO CO NTROLLER 
TEST ro": T H1E 

TABLE 
OUT 

GET DEVI CE ADDR AND CREATE 
SEL~C T IN S T~:UCTICN 

D I .. " · · · ,... PI r• ,._ ·~ .., 1.• I_. C. ' t ..., 

DI .::;AP. ~.£ CL~·,: r~ 

"'T ~> TYl·~ ,..). ,,.c..; .. ;. . C[) •j .., ' •(' <;·C'I r.·-· T 
.. ~ I 1' J '- ·-· '- - ~ •• ._. I 

OUTP!_!T 
E ~H~ n l. i=: 
E l·l A E : .. E 

LIN r:: '\ YNC 
C L 0 C ~~ 
0 T ~ .- . 
l J.lt.::-

RE ::":; E7 DE LAY 

T IM r uU T 

EIT 

CDNTROL 

UtO 
I .-. •J" 

- 'J • 

LDO 
\12 (· ,-, 
V 2 00 

L fJ O 

:_ :) I) 
l_l)t) 

D . l ( I!J 

D 1 ... . •.• ,_. 

D . 1 
D. 1 
D . i 
It • 1 
r: . 1 
It • 1 

11 • 1 
II • 1 

S EL ECT 

II • 1 

L !j 0 
LOO 
L 0 (1 

(J ij 

00 
~ .• 
U I) 

0 I) 
O:J 
(I 0 ,. 

L i! 0 
. ) 'J 
L- t..• I 

,-1 0 
'" 

LOO 
i"oo '•, 
J,. ._, 

' ,., r 
;__ l) ._, 

... , ,'"! 
.• .... . , .__ , .. 
. , . .. -" 

' I I) 

- ' l,1 

' .. J OJ 

:' (j 

'n • I, -. .... ;. .., 
.-. . .. 
-. . . . 

.- ~. 

' '-· . .. . 
- :j 

.-. 
·J 

( r ·- .• .· . 
..! 

t" ... ·-· ·-· 
-- .·• . . 

.. 
• . ' 

v :) 

. ' . ,. . . ... ~ 

• • J' 
·~ 
( .·, 
· - •J . ,· 

. • • • . . ·' . . 
'- . -· •.· 
' . . .. . ·' 
'- :· ') 

.. . :_. ·.· 
' I ' O"o . . . - . . ' 
, ' I ' ·- .. . .. . .. . - ' ' ·. 

-. r 

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

01326 
0 1 3 2 ' 

U• 1 ·:· ':> .;, ...;..t .. _ '..J 

U- ' ·:· -;; ·::. . .... c ,., 

C13 3 0 
01331 

0 1 .•• " -:.• .,:. \ .I , _ 

0 1 ,., ·';. . " 
,j -.J ..J 

L·: l ~ • . , .. . ..: ... .~ .... 
01335 

Ol ·-:.':1 ·" ·- ·J'=• 
0 1 ,.. .... -. 

.j .j .~ 

01.338 
(: 1 ::-: 3 ·:J 
01~;4(i 

0 1 3 4 1 
'l 1 -:. 4 ·::0 ... ....., 1... • 

013 4 3 
0134 <i. 
!) t ::;; 4 -;; 
0 
') ,..,,i :" 

A._, , ~ 

" ' ':ltl 'l 'J •• · - · ._, 
o'o , ~"'oA ,-, 

.J A. ...:_. ' -+ .~ 

"' 1 ':• ••• r1 ... .... _,_ 
Oi .... J"~~ 
. .. -.JJ 4 

• t 'r. r --
·~ ... :.· _, c 
,..., .. ..... !!':" .... 
' .1 I. .: , . -~ 

'J' •. -. c ' \ 1 •• ~; ··r 

0 1 
,., C' , •• 
..; . ... 1 ::.· 

r1 ·:0C:"' J .., ..... ;;. 

'I l ..-. r:: -~ . ..;, ..... . 
i'"t \ • ... c:: 
'J' • ..;, • .J .:, 

,) 1 -::: 5 ':l 

U. l"'t;"" . _., '·' • J 

"'\ 1 ..... .-· .. 
J ... -~ .-:.- · ;. 

,. t .-. :' 
1_. 4 ..... ; i 

" . .. ,. . 
1..-' .. :· ._ .. . 

' 1 ... ., • -.~ 
... , ....... t:,. 

. -. . .::, 
• • • ;. t-. .• 
," 1 ·:• 71 ...... . -· 
') ! 37 j 
:'1 t :· ·~ . ' -..... .. . 

t) 1 '3? :. 
l
·.l ~ .-• ..., ,, 

J.•:./ I 

·-· <l ····· r.· 
'·' L .:,. : -. ' 
;, ~ · :. - .. 1 •• 

· -···-~· 
,·. 'I :- 7 ., ·. .... ·-· . 
'•. 1 . -,. .,. . ;. , ... 
,1 1 ':•7•' , 
~ ... ... .. 
) f .' •:• I 

I .A ... • ' ' ' '·' 

') 1 '? '~ · • •' .. _. J 

.-,1 1 ·:• C• ·:• .. .. •• '-'' l.. 

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

11· ·· •• ,:. : ·• 
j .• ._, J .,, .. -, · .., \ -· ·=· · .. 

• t - . r) 
•-' 1 ·. ' ' ) - ~ .. '.1) ' •' '-' '•" - ~~·J ·.l .. .~.-. ;· . . ·. .,., ... -:..· ·:.· . ' ,., . "· .... ,• 
'·' j ., . J, ,·, , .-,. -:·: . 
~· .. . .. • .. . 
·.·, ~ .-·· ··..~ ··· ::.•j#;,' 

•
I I '\ •:• •:0: ';'o ..... · ' .... 

• • ,.. r -Vi:.- .,;; 
r• 1 -' '• i' o. 
\. ... ., ~ ·. 
·· 1"' ''. , . . .... . . . 

............ . '. -·--·--·-··· ._. .... --·'*··-·--· .. ··- ···· .. ----.. ···-· .......... ----- ·•-·"'-·- ..... ~ .......... ..,_ ..... ~.- ·--~--· -··- -··· 
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001346 
001347 
o o;, .. ~~~ . 

• • .. 

~· -"·40 s 
~ r4o 9 . 
R . . 

. ~ . 
. ' 

. . 
• .l 
' 

ST·A 
S EN 

~+1 
o,sTS7B 

VIJRTEX-2 
ENDC04 

·0 1 20' ' 

BIC ABNORMAl STOP 

BUILD SENSE COMMAND 

001351 
1)0 13:52 
001 3!53 
00 13:54 
0013:5:5 

tQ0147 
i (fO 24 4 
025022 
0,0 &.70 6 
000000 

141~ 
1411 
1412 
1413 
1414 
141!5 

A 1416 
A 1417 
A 1418 
A 1419 
A 

IF'T 
GOTO 
DRAI 
STA 
SE-N 
CONT 
EXC 
EXC 
LDB 
IJMP 

ll!+1 
0 1 20 ,STBERR 

E:NACLK 
ENAPIM 
CTF:M'3•X 

SKIP lF UNASSIGNED MEMORY ERROR 

EN~BLE CLOCK 

00 13.:56 
0 0 .1 3·:51' 
C0 1360 
001361 
001362 
001 363 
0 0 13:6 4 
00136:5 
0013 66 
0 0 1 397 
..:. 01370 

00 1371 
001372 
001373 
001 374 
C0137:5 
001376 
00 ·1377 
OOl4PO 
00'1 401 
00 :1402 

• 

001356 R 
006010 A 
000240 A 
025004 A 
00~004 A 
100t14 7 . A 
1 o o\24 4 A 
11 6·0 0 0 A 
0 5 6·0 0 0 A 
005041 A 
001000 A 
000000 E 

1420 • 
·1421 STS1 
1422' 

i423 
1424 

. . . . 
.... , ,, ~ 

i 425 STS7A' 
i-4 2 6 . 
1427 
1428 
1429 
1430 

001371 
006015 
100 0 11 
150467 
0042~0 
0061 1 0 
020240 
02:50 0 4 
005104 
0010 00 
001362 

1431 
R 1432 
A 1433 

• STS1B 

. . 

A 
A 
A 
A 
A 
A 
A 
A 
R 

1434 
143!5 
14 3 6 

1437 
1438 
1439 

1440 
1441 
1442 STBERR 
1443 
1444 
1445 ENDC0!5 
1446 
1-147 • 
1 ~ 48 ll 
1.449 ll 

EQU 
LDA I 

LDB · • • T4X 
EXC 
£)-(C 
ORA 
STA 
TXA 
JMP 

E:QU 
l. DAEll 

ANA 
L RLA 
ORA l 

LDB 
!1'1 C R 
JM P 

IfT 
3i.JT C 
LDAI 
LDX 
J MP 
CON T 
f:JEC' 

0 ' B 
' . . . . 

• . 
. 0240 . . 
:·. C T R Q II< ' X • 

F"NACLK 
F:Nf~ PII'I 
RSTPFh B 
RSTPR•B 

VSER R 

ll( 

CTP.IC!hX 

SEVEN 

02 0 2 40 

CT RQ!K•X 
04 
STS 7A 

VORTEX-2 
E I'IDCO :5 
0462 4 0 
BS1~ 
ST S7 A 

ENABLE PIMS 
GET RETURN LOCATION 

INDICATE UNIT NCT READY 

ENABLE CLOCK 
ENABLE PIM S 

UPD AT E REQU~ST BLO rK STATU S 

GET BIC DEVI CE ADDRES S. 

INDICATE PO SS IBLE BIC ERROR 

GET REQUEST BLOCK AUDRESS 
SET X RE G fJUAL 1 

UNASSIGNED MEMORY ER ROR 

.. 14:50 • • 
14!51 • ENAILE STATDS ROUTINE 

001 403 
001 4 0 4 
00140!5 
00 1406 
001407 
0 01410 
00 1411 
0 0 14 f2 
001413 
001 414 
001 41!5 
001 .416 
001417 
01)1420 
001421 
00 1422 
0 0 ·1423 
001~24 
iJ 0·1 4 2 s 

145Z • 
001403 P. 1453 ENAB 
0150~€. A 1454 
11\1440 A 14~5 
100444 A 14:56 
100747 A 14$7 
054002 A 14!58 
114116 A 1459 
05401 0 A 1460 
~00000 A 1461 EN~11 
01:5017 A 14'2 
006.456 A 1463 
001421 R 
0 14112 A 
!l01000 A 
001422 R 
014110 A 
1 0 31 '0 0 A 
014120 A 
0065 06 A 
00144 0 R 

1464 
146!5 

1466 
14.67 
1468 
1469 

ENAB2A 
ENAJ2 

.. •.. l 

0014!6 
00 •• 26, 01!5006 
0 0·1'42i' 110 4 40 
ooil3o 114076 
001431 tOC444 
l.l 014~~ 100747 
001433 0~4001 
oot4a4 o14o75 
00143~ 103100 
001436 001000 
0014~7 000012 

l470 
R 1.471 
A 1472 
A 1473 
A 1474 
A 147!5 
A 1476 
A 1477 
A 1478 
A 1479 
A 1480 
R 

• ENAI:S 

ENAI6 
•,I 

I 
• 

EQ U 
LD A 
ORA 
£XC 
EXC 
STA 
ORA 
STA 
EXC 
LDA 
BT . 

LDA 
JMP 

LDA 
DrlR 
LDA 

l EQU 
LDA 
URA 
ORA 
EXC 
EXC 
STA 
LDA 
OAR 
JMP 

f.JEC 

• • 

" CTDVAT,X 
P.S15 I 

DI S P II'I 
DlSCLK 
r:NA B1 
Il3 1 
t:NAB 2 
0 
CTATTR ,)( 
P.AO+ B14,ENA12A 

ENABL1 
Et-lflB2 

EN ABL2 
0 
SENS1 
STS 9 ,B 

• 
CTDVAT•X 
R S l~ 
D31 
DI S F'IH 
DIS CLK 
ENA B6 
ENABL2 
0 
!.~ T ~O 

STATOS CONTROL SELECT 

J UMP If MODEL 33 

GET LOW SPEED/LINE SV NC CODES 
PLUT MODE/ RFMDTE ENA BLE 

TE ST IF STATDS BUSY 

LQU SPEED/LINE SYNC 

1481 
1482 • 
1483 • 
148 4 ,. 
148!5 • 
1496 Ill 
1487 !I! 
1498 • 
1489 • . 

·~ STATD~ S ~ H ~ E ROUTINE 

"' • • • • • I 
. . . . 

CALLING 
l.DA 
JSR 
GOES TO 

: RETURN 
I 

~ EQLI£11CEa 
SFNS£ INSTRUCTIO~ SKELETON 
S TS9tl 
-~T S 7- I~ DEYICE TlMEOUT 
~HEN CDND!TIDH FAI.SE 
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000024 A CT EMP ~ 0000 37 A CTE N~B 
000 014 ~ CTFRt·T · 000014 A CTF"REQ 
000000 A CTIDB 000007 A CTIO A 
0 00 0::52 A CTLWCH 000033 A CTLW ID 
00 0002 A CTOPM · 000 017 ~ CTP ;) TO 
000022 A CTP S: T3 00000:5 A CTRCNT 
C000 34 A CTS!ZE 0 0 1 324 R CTSL 
000 036 A CTTCRM 000016 A CTTR S Z 
000 044 A CWIDTH 0 00025 A CWRTl 
(11) 1530 R DC:60 001527 R D31 
0:) 023 4 R DIS r~ B1 00025 2 R DIS AB4 
0 0 07 45 A DISMP 000444 A DI SPit1 
000000 A DSDASS 000000 A DSDVDN 
000 000 A :DSNORQ 000002 A DSO PC M 
000 000 A DS UI'iAH 000002 A DS UNTI'l 
0')1 412 R ENAEl 001422. R ENAB2 
0 01 435 R E;ttAB6 00153 1 R E;NAI> L1 
000€.45 A E:NAI1P OOC244 ~. ENAP H1 
•) 00003 A rCAIIR 000004 A FCE DF 
0 00465 A fiVE 000007 A FN A :1 1 
0 00423 A r OUR 000000 A FRECL 
OC15 63 R L FTP.L 0004 62 A. LHW 
0 01326 R LYSC 00004 5 A MP 
000 245 A MPM R2 000345 A MPI1R3 
00 1550 R N3 0 0 OOU553 R N34C 
~.! 015 41 R NOF 0 00 421 A ON E 
C000 42 A P I ~·1 3 00004 3 A PlM4 
0 0 0 0 40 A PI 117 000 0 4 0 . A PIM B 
00000 4 A RADNR 001 54 2 R RAS CUT 
0 0 0 0 20 A RBl 000002 A RfC"B 
0 00000 A RS TP R 0000 0 8 A RT I DS 
0 01~21 R SBT2 001543 R SEN S O 
0 01546 R SEiiS4 00154 7 R SEN S6 
001553 R SIZl BL 001i3 7 R SLB S 

SP AC2 0 00 4 0:5 R S PAC1 000 4 10 R 
000 512 R ST CUT 00031 7 R STEP 
000 362 R S TEP2 00034 2 R STE P2A 
0 015 :52 R STPl 00 1060 R STPL.T 
C0 !074 R STPLT3 001111 R STP LT4 
000 564 R STSlD 000045 R "T"""'A '1!- • .) .w 

000 170 R S TS3B2 0001 75 R STS 3 D 
' 0 00220 R S TS3G 000527 R STS4 
0007 14 R S TS4:B1 000717 R S:TS4:B2 
000766 R STS4C3 0011J10 R STS4C5 

YfC LPS PROGRAM PAGE 

• 
0340 t0341f0342•0 343 SI'1ALL 

·0344t034St0346t0 347 LARG E 

• 
!Ot8t 10t8 

!;" ,13t17t13 

0011 3 1 R vt s- Ba 0()0317' R VtSTt:P 

000000 E V$E><EC 001017 E Vs f'NR 

0000 00 A BO 000001 A B1 
0000 14 A B12 000015 ~ B13 
000002 A B 2 000003 A B3 
0000 06 A B6 000007 A B7 
00000 0 A BICNU M 00l525 R BICO 
0004 7 5 A Bl1177 000477 • H B~11717 
0004 63 • H BM377 000467 ~: B 1•17 
0 004 Gf. R BOf'M 000467 R BD FM! 
000442 A BR1 000 453 A BRl O 
0004 56 A BR13 000457 A BR14 
000 4 4 4 A BR3 0.0 0 4 4 5 A BR4 
0004~G .•. 

H BR7 000 4 51 A BR8 
0004 22 n BSl 000433 P. BS10 
00 0 4 3 €. A BS13 · ooo43~ A BS14 
0004 2 4 A BS3 000425 A BS4 
0004 30 A BS7 000431 A BSS 
000043 A CB:TP T 000041 A CINDX 
000000 A COTADl 000032 l=l CSL IN 
00001? A CTATT R 000027 A CTBEND 
000055 A CTBUrr 000015 A CTBU~ t~ 

000 003 A CT DST 000006 A CTDVAT 
OOOOZ2 A CTEM P3 00002:: A CTEt1f'4 
000 051 A C T E t~ D 000012 A CT F CB 
0000 47 · A CTFUNC 0000::5 4 A CTI-ICGS 
0 000 3 5 A CTLINC 000045 ti CTLSIZ 
0 000~3 A CTLWWD 000016 A CTMDtlE 
000020 (.j CTPSTl 000021 A crp -· ~.., .: .. I ~ 

0000 04 A CTR QBK 000005 A CTRTR'~ 
00001 0 A CTSTAT 00001~ A CTSTSZ 
000013 A CTI.JDS 000046 A CTWR I T 
oooo u. A CWRT2 00 15 26 R !319 
000 00 1 A DBUff ooooo:=· (l DCN T 
00 1 :5 3 3 R DISABL 000747 A DISC LK 
000000 A DRECL OOOC'C:2 A DSCH~D 
0000 02 A DSLCK O OOOOGi R D'"' N(' I'riE ... , . ' I 

000002 A DS P :S TI oooo r;2 A D S RE ~D 
000 4 24 A EIG HT 0014 03 R DIAE 
(!01 4 2 1 F.: ENABC:A 001426 R EtlAP.o 
0(; 1 5 32 F.: ENABL2 000 1 47 A E N A:~. L K 
0000 02 A FACI1 000001 ~ F' :e U FF 
(100006 A FEFE 0000 (;~; A FIFE 
000010 A FNAM2 000011 A FNA t't.3 
0003 0 0 A LC 000050 A LCJP 
0 0 1 :5 ~J l R LNFD 001536 R LSYr·: 
0000 45 A MF'MRO 000145 A ~1PM!<:1 
0004 2 C A 11 T 00 153 5 R MUX I..S N 
0004 ~1 A NEG 0('0 4 ? 0 ~ ~~ I t! E 
0000 4 0 A p llq 000041 A ?IM2 
0000.'1 0 A P! MS 0 00040 A PIM6 
00004 0 A RAO 000000 A RA 1 
001534 R RA SL SN 000060 A RBO 
000 4 63 A R H IJ 000001 A fi!CPWD 
0014 77 R S BT 001515 R S BT! 
0015 4 4 R SE NS l 00 15 £15 1<' S EI'IS3 
0004 67 ~I SEVEN 000466 A SIX 
0015 t.C ,., ... S I1 1~ PL O 001)365 R SPAC 
000412 R SPAC 3 0011 31 R STB O. 
000361 R S TEPl 000334 R S TEP1 P 
0013 8 1 R ST INT 001002 R srnn 2 
0010 64 R STPL Tl 00 107:::: R <:- TPI r ·:· ~ • • L-

OOll l':; R S TPL T:5 000012 R STSO 
000134 R STS3B 0 001~5 4 R sr-~ ·:·Bt ' -~ ...... 

000201 R STS3E 000205 R '"·r s-:.r ·~ ·-· 
000664· R STS 4A 0 006 71 F. S TS4B 
000 7 5 3 ... 

''· S TS 4 C 0 007 64 R S T ~ 4 ,·. ::. 
....., \o.• : -

0010 20 R S TS4C 6 001027 !;! STS'4'::7 

:· 
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• 
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0 00771 
"" "" .... ~~ •.•;.JU ,..>o 
0 01210 
0 0 1 31 .5 
00137! 
!1 00301 
001 44 4 
··ooc.., .. -..• o.:J • ..J 

::J06 1 ~ 
8 0002 6 
(\ 'J0014 
'1 0C016 
(•0000 2 
OC 0007 
000001 
C0001S 
:: ::0003 
f.\ 0(1007 
j lJD025 
C8 0471 
•)G 0'l24 
~; (:1)432 

0(:0 40 3 
'J :H• 4 0 4 .... ,.I) . .,. it" 

·~ '-' ..... .6. ~_1 
.... .... ... .:1 1 1 
.... ._. ._. """T .. 

~- :) 0 0 7 6 
C0 036 C 
• .. ••• r! "=> c- Cl' 
;_, : _, '- -...J' ._I .,_S 

;-_ n n -"'\ 4 ~~ 
.... o,) ·- · ..,) 

;)00320 
" ,., 0 ro "' E -· ·-· v ,.J • 
r . "' f! ...., l .., . : ;_; - ..:; ' ..:· 
·, ~ 1J "? 1 "=' ........ ·-· ........ """ 

l'":: ~n~oc; 
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·· ~n.-,rt:' · • ._, ._. C• ._1 

r· =~ 0 ' 1 -~ ·~· ' J ... ~ 

0 00314 
,...n,.., .. -.-.. 
• . ·J l' ""' .:.. .;, 

I<~ STS4C8 
,., ... T ... c- .-. 
,._ .> .>..JH 

R STSE.A2 
R STSE.D 
R :~TS 7 B 
R STS8C 
R STS9A 
R STSM3 1 
R STSM:5 
A TBC PT H 
A TBI SA 
A TBI Sl< 
A TBPL 
~~ TER S P 
::0 TBS 1 
A TBS l :-3 
A Tl1S3 
A TB S7 
A TBTL C 
.:'1 T E I·! 
R . TOF'M1 
f<· TOFR! 
A V$ 1M I N 
" u ""E''"' ' t -1 , .;> t '-· ... 
,.., '.•enTu 
, ... ¥ .... • S:,• .,JJJ 

A 'v'$CK IT 
A V$CRDM 
A VSCT~Hl 
A 
A 
A 
A 
A 

.-, r . 

" ... D ·-1· ~ '!1., ~ r; 
"""F ·-• t_'l y.;. ,,._..., 

'•' c .,. ...... , -. ' 
' ' eJF · c-y ~-- ..... .._. 
,, _. .! ,-R 
It ~.. • C'- . 

t"'t - .., ' ..... (' • - E R 'J '.' ..:•· c. !-i L ... 

000723 
001 137 
001213 
001327 
0 000 ~ 3 
0 0 0112 
001460 
000642 
000626 
00 00 11 
000015 
"000'"''=> u ' c.·-
000004 
00 001 0 
oouo 1 2 
000016 
000004 
000010 
00001 3 
000 4 64 
000 42 6 
0 00 ·~'5 1) 
000415 
000 4 05 
t •• -,,. di4 
'.I V ..., 'I' \. 

000 3 10 
000 3 41 
oo o:-~ oo 
000376 
00 0~:06 
00041!1 
00 0 05 0 
"0"''"'~ ·--IJI f,.••J.JQ 

r-. n r1 ·-:: - ~ 5 . ., ..,,.. _ ...., ._ 
0 .... '· 4 .~ ~ ,_. "' ·-· .:. 
·~0"""'4 ·-.... - IJ ..:• '-' 

000 36 :. 
')'"" '~i """t 'l • •J J .t.-.•J. 
" 0 0 ""\ r• ...... ;,; .J ,_, .:-

0 0035.·· 
OOC3 04 

• 

R STS 4 Z: 
R STS6~ 
R STS6A3 
R S:TS6E 
.... ... T"" " · ~ ~ v 
R ST S8 D 
R STS9E 
R S: TSt-13 2 
R "'T .,."'"'' .;) .;) , .. ..... J. 

~ T BE liT Y 
~. T.,.. •. "' 
t-1 SJ .! :.,. r:· 
A TBK N1 
A TBRSA 
A TBR STS 
A T B$ 10 
A TBS14 
A TBS:4 
.:; TB S8 
A T B T i•l I l i 
A 'l l1fi: EE. 
1': TD FMA 
1': TOF21 
A " SB.-.-. 

y ' J_. 

A V<t:EI C-2 
A V$B VN 
~ UCL'"'•VL·T 
• o y -.' , '' I ' 

A , • e L""· :;;. r . o II ..., . ' " .,, ,..,. 

A VSC T L 

A 
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! '· 
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"~E" '- r: y ~ • .• v 
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1/SS::: T t.. 
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t• e ...,.. ..... "':" 7 
y .., J .. :- "'"' 
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:5 0 , .... -:;, 
... .,:. '-

1 ~ 1 
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~. o· ..... 
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229 
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21 4 
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2 .70 
-='7<:a ·- . ""' 
C:8S 
':)•~ "'\" 
._ - I 

306 
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• - < l ,.. , ... 
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3 7 5 
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- . . -. 9 ~ .:,. 
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3 J) 7 
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~ ( ·, ..;. 
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L~ •T • 
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~ ( 1 ' ~ . 
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- .. ------..- ··· ··- ... - .... 

YSCLPS 

001032 
0 0 11 45 
001 ... ...,.., C:. C. L. 

0 013~6. 

00025 7 
000311 
000 '57 2 
000 6 0 4 
00 1042 
000003 
000017 
0 0 0 0 :: 3 
000005 
000006 
0000 1 ::: 
00001.7 
1)0(100"5 
0000 ~ 1 
0000 1 ~~ 
00 0 4 :4 
000 4 ::::0 
0 00 4 44 
··o-'"'· -,C: ,_1 u .... ... .... 
000 4(• •'· 

1., 0 ('> ,., ,., 0 .. .,._. "'' .... 
000 35 4 
000 ':·": ' -.... .. 
(I ,·, 1 ~ . ., .. . .... .,:. i ... . 

0010 1 7 
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ooo::::7 
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0 003 ·~ 4 
0 " r• ,,. • 
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1 3 ~: .. 
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* /' ,· 

219 
'"'\ A .- , 
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1 t::: 
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. ..._ ..., .-. c. .' _., 
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STS 4 E 
S:TS6A O 
SiS GB 
S TS 7 
S TS8A 
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ST SM1G 
STSM 4 
$TSM6 
TBE VNT 
TBI~P 
TBKN2 
TBRSE: 
TBRS X 
TB$11 
TBS15 
TBS5 
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TOF MB 
TOF ZF 
V$BGLB 
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I/$~1 P~1 
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•,.• s r r·1 r·1 
VORTEX 

0010 3 7 
0011 77 
001252 
0013 62 
0002 70 
00 14 40 
0010 53 
000643 
00002 7 
000021 
000020 
000024 
000030 
OOOOL1 ::J 
~00014 
0 000 02 
OOOOOE. 
0000 01 
0000 0(1 
000 42 ~: 
O f' f14 4 ' J l, • 
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J. O I 
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11 9 
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..;t ( v 

es ~s 
~.: o:= 
'- v ·- · 
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30 1 

1 6 4 
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-::•':'> 1 .. ' 

t 20 
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l qr-
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1 7 0 
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ST SM 41 
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TR ST 
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E.2 YCRT£~ L-ISTING Y2LPDX ' PRDGRAii PAGE 1 LI STIHG PAGE < 596) • 

oooodf A 

• 

000000 (.1 
000001 A 
000002 A 
0 0 0 0 -0 :3 A 
000004 . A 
000005 ~ 
000006 A 
000007 A 
000010 A 
000011 A 
000012 A 
000013 A 
000011 A 
000015 A 
000016 A 
000017 A 
000020 A 
000021 A 
000022 A 
000(12::::: 4 
000024 A 
000025 A 
000026 A 
000027 A 
000030 A 

• 

.. 
•, 

000017 A 
000016 A 
0000'15 A 
000014 A 
000013 A 
000012 A 
000011 A 
000010 A 
000007 A 
000006 A 
000005 A 
000004 A 
001)(103 A 
000002 A 
000001 A 
000000 A 

1 VD~TEX SET 
e • TH l S' IS A 

1 P UT LAST FO~ YDRTEX D.l 00 00001 
COP YRIGHTED PRDGRAM.COPYRIGH 'r 1974 BY VARIAN DATA MACHINES 00 00002 

00 00003". 

. ; 

3 • 
4 • 
:5 llf 
6 • 

V.D.M. PART tiD. 92L0 60 !5-200A D. 1 0 0 0 0 0 0 4 - · : . 
00 00005 . 

'RELEASED 08 / 02174 D.l 00 00006 
7 llf . 00 00007 . 
9 !I V7.1.PD>< D.1 00 . 00008 · 

0 0 0 0 0 0 '9' . . 9 ~ 
10 !I! 

1 1 
.00 00010 :· 

1. ITL £ VZLPDX D.1 00 00011 -- '· 
12 
13 
14 
1 ~ 
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19 
20 
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22 
23 

; 24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4 0 
41 
42 
43 
44 
4~ 
46 
47 
4.8 
4~ 

'O 
~1 
52 
53 
54 
55 
:'36 
5S 
60 
61 
62 
64 

. 65 
66 
68 
69 
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73 
74 
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'v'SDATE 
VCPLCT 
'v'$l>GL B 
'./ $CRDM ,.. 

EQU LC J P +S JCP F~AGS LOu 
LOO 

EQ LI ,....,... , . 
C. U! V 

EQ U 

EQ U 

LC:.JP +E. 
u :J P+l6 
LCJP +20 
• '"' J .... + '"' l L. l .• • I' C. 

:..C:.J P+22 

E IT 2-0 
B I I 

LOA~ AND GO F L AG~ 
DUMP FLAG t~DUMP , 

.: U~W:S:ED 
O=NO 

BIT 9-4 
BIT 15- 1 0 BG EXTRA CORE Bt_U~ KS TO 
.JCP FILE CDHTI<:IJ L JH OCK 
.JC P DATA RE L;D ~D 
PER I1INATE L INE C O UN T 

DU MP 

(~LLOC 

t. I :B KEY Ail D L U ;-1 0 • < B A C V- G I? 0 U tf D L I B ) 
•.· .. E'1'P U ', ~ r ... •l T 't F·~c.., ~ ~~, 1 c~ 3 1 .- ,, = .., r_ 1.) , = " .::. '7 

L 0 :) 
L 1j 0 
~ C! 0 
L.OO 
._ (: i) 

LOO 
L 0(: 
1- (1 0 

.JC P 
CARD 
BI T 0 S YSTEM NOMINAL. KEYPLJN CH MODE. ~00 
.., 1 .,. 
s;, • • 

.-. 
:> CUR RENT JOB KEYPU NCH MOD E. LO~ 

::: .•rc i_OO 
~Y w•••• •~~ ~ •~ ··~·~~••••••••• • ~·~~ -~ ~·~• ••~~ -~-•a~~•••••~ ••~*•*** ~ ~~ •••* L ~ ~ ., 
·' 
:f. ~~ 
;(!' 

LOW CORE DESC RI PT ION 

- ~ - ~~ -- ~~~• •••• ~~~~-~ -· ~••• ~~• • • z~~ ~ ~,~ R ·~~·~~~-~~*~ -~-~ ~-~ ·-~*'4!~ -~ -~*~ l_ OO 
LC EQU 0300 L rO 
V3C TL EQU LC C lJR~E:i T T A;~ TIDE ,_:C ATION LJ J 
VSCPi.... EQU LC+l CUR~ENT PRIORIT Y LEVE L ~C(: 
\·'$CRS EQU L C+2 CURf~[r;y REErHR~ltH SH'1Cf( PDIN,. [ R !_ 0 1) 
V~TB E~U LC +3 PO ~~T ER TO HIGH ES T PRIJ R ITY '!IDE !_ 0 0 
VSUT E E~ U ~C+4 PO!~~~R TO UN US~D TASk TIDE L O~ 
VSPTV B ECU l.C +5 PDI~TE ~ r o MEXT ENT RY 1N REENTRANT STACK ~~J 
V SF L R S :· ~ U L C +E. F I ~ S T L JJ C • 0 f ~~ E E r·f T R t:t·' T S T f~ C K :_ C: (; 
V::; L R ~ K r. G'' '_! :.. C: + 7 LA :~ T L 0 C • 0 ~ R E E 1i T F-: ~:. N I ~: T A C I< t · ~ :_ :.: :: 
1
•.•' $ C :< F' T ~ f~ U I_ C + ~~: C H [ C K P D J: ~~ T -.- ;_ f : G 1 = 0 t·{ , 0 ~ 0 F F :; C: 
:. 
\i $ LSAL 
\·• S LER 
'.1$T.JC:P 
V S !: T J:: 

V S t1 P AG 
'./SL PP 
i_ c .D l 

VSLUP 
V:":L LU P 
L cr: 2 
VSIM 

VS MPM 
V SCAM 
·~ • 

u-: n 3 

'-•' .: M r. C't -..- · ·' '' 
VS tTEM 
~·~GF- B 
'•' .;. ' lr..• 

'·i ·;; :4 I r1 G 
\ ; $) T 0 
1 '--C'Y • 
\'~ ~ ·J. 
., :O <" J? 
y - ...... ._ 

IJe ' · T-:• y .,. · ~.. ~ 

I I ... 0/ E" y ~ ..... t 

L CI14 
'd>CR DR 
11~~..-.-T 
'/.:; ..;.ol.,1 1 

~.· ~ T M "':: ' .,... I I ..._ 

~· $ T M ~l 
') ... L II N ... ' ,;. t_lt I 

VsDF'C: f" 
VtFG!_ B 
' ... : $t F' E E 
II"" L-. T M '=' . _. . ·-' 
1 1.'1- ... . ,-... : 
,. ·"'> .;,. ._ "' 
,, ,. 1 •. ., .,.. 
• , .;.. -· " .C• 

'

• <: ,-. ...... ' - ._. ;or· , .• 

'~.iS D S: T B 
,, _ , "t T ... ... ._ . ... , 
1v'S F'G T 

VS TK SZ 
~ . ,..... ,_ T...,D 

,, :_;, '-· f H 

'·1 ·: ' r- T L · - ·~ --· 

.: ·::: r·:C TR 
v ;; f" 'I r"' ~~ ,.. . ~ 

... - 1)1 1 
• • '.>: v 
,- , .. , t I ,._ ,.., ""' 

t:OU 
:: 0 NT 
rrr 
r " •r Q .., .... . rnu r . !:, ., . 

. '-.. v 

•:. C• NT 
EOU 
IFF 
GOT O 
c:: ou 
::. c:ru 
- • I f I 
• ~ 1 .1 u 
r-or-;T 
T f " -

.L r ' 
GDTO 
<' ,... Ll 
~ ~ . 
·-·'· ! 1 
'- .... t.J 

"" 'J u _, 
E QU 
<:O!.J 
E OU 
E QlJ - . . 
:. 1) t,: 
r • •""• I I ;;_ . ~· ._, 
, ... il to.: T .......... - ..... ' : t.. ..... _; 
r' o"o I I c. ._, ' ·' 

r- .- . :. c.. ...... u 
r · ,-, 1 l c. ._ ... i.J 

:- • "'"• j I c. .. I.) 
r• . •, : • 
;:_ ··~ 1, ) 

.-- .-. I I 
c. '-"· -
C'" f"'• I I .... ... ~ ... 
, • r • 1 
L. 1•, ~_, 

y .... . 

J ~ ,. 

F 1:! !J 
"' r .,. 

' ' I 
E b' ;; 
,.. ~ ... 
~ ., .._. 

EC U - ,... ' . ::... \:• ·J 

::'"' :1 - .... -

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

1 1 . ..... . ._ •. ~ 

'v'D R T 0<-2 
LCD ! 
LC+: 4 . c . l .. .,, • T ... .J 

v nRT EX-2 
; . r:. D 2 
!r.a.. ! 4· .... .... . '" . 
LC + 1 5· 

1 t-' +'b' . .. •• .1. 

VO RTEX-2 
:... C D3 
LC-:-2 4 
J f' + '='~ '- . • LV 

· c · ~~ ..... "T ...:· c. 

'- CD 4 
· . r:. ~24 
. r ... . ~ c:: 
t.. •• • • t-...J 

'- r:: + 2 6 
. 1-.+":;1 7 
l..-' ,_, 

:..C+2S 
t r-- ~ -:· Q 
'- '-· '- ., u:. + 3 0 
L t"• .L •j i 

._, . ·-· ... 
I r· 4- ·"":> ·=-~.... ... ...· '-

' 1-. '-.-..... 
i._ - .. ..,: • ..;:. 

1 r • ,.... 4 
"- . . ..,.. .; . 
; .- - . r 
·- ~ .... ..,: • • ..J 

.• ..... b' 
- 1_. •,• ..;. 

I ~• t._"'•""7 
t..~ '-" •r :· ... 
. ,. . .. • ..... 
-··~ · -· -. . . . .-.. -. \ 
· - • ., · !" ._;. :1 

t.. ( + .:OO 
l · ·· ~ ··l • • ..,.. ..&. 

I ,•, ' ..: .-. 
'- ... . •·.· c . 
• •' +•·"\ '- ·... : .:._. 
I : .A .A .. .... . ... ..., 
. . . ... 4 c:: ... ·. '"l 
I ,• • .,ol •' 

·-· '- -· ..... 0 
: · ... ::.. i[X--:> 'o' ·' ,, I , c.;;. 
. . .... + .•. .., 
l. ..... ..,.. ~ 

\·'O R "";" EX-2 
l - + .- ., 
- • • T , . 

• • ... .. -! '=' 
...... ·- . ~ ~· 
• - . 1 n 
• ' · •r -: ::-
· . .r •. 0 -;- .... 
' ._ ... + ·.:: 1 

lj o..lll ·~ J1 ._, . . a -L L: • 
1 ,., ...... 
L ... 1 ·- ~ 

17' i • . . ' . 
"'F .... T II: C: ,. . ) .. ... 

I t. .' D 
... ,., ,., 
I ...,. , , 

S VS TEM <:- A I ... - T~ SK 
~ · - Yf.M £.-.o·,on T A ~O/ 
..:.• I • .:: J •• 1' 1 ~ r.,. tr.. H ,,:.:• r--_ 

,··. .·l ·- . . '•. .·• ·- ., •.· . .-. .·. 
,_ !,. •• . n , ... _ 

L - -~ .. 
LD C .. 

,, .
... r 
ji~ 
.... I 

wC 

T 7 i • ;:, .. • • J..J ~ 0 F.: 
! '· lt c·::.·· : ·· =-··r '•.t '•' I ._ ! • ._ I_ ' 1 

.JOB CONT RJ L PROCE SSOR 
A ,.. . .,. I .. E B A I"' !/ ;'; R 1J IJ t1 D , -:· f' l_. i \ 1 • ~fo.,. ,, I ! • ... '1 ... 

T A S: L (1 f.r 
TIDE: LOO 

V2 00 
A S S E ~!B L E FO ~ VORTEX 
""-!! 1'"tf;.· !' C.• .-1C"

0 
'o. l .. t f\Tf A D I C' 

' ' v . • A.> ~ . , ...,j ,. , {" ,... ..&. ....... P"1 r;, '- ,._ 
.... o.,.- ~ ,r-· r'\ I .t. :i ::..,K OF 

IF 

I -~ .- . .,.. 
L.. .. i ..: • 

'l "T ' '-" 

WO RD 

I l 
P ~G E S I ~i 

TE S TED 

I I 
1<:'T .... ' ' "PRn'!':" <· < r ;..• I t , ..., , _._.r, D ~4 0Rf LOC. 

LO ::. . 1_ AS T "'I'='RO T ' r· I '-. ,, ~ -" E r. ~l!J f'· D 

I N'l F: P. ~::. IJ P T M q ':'V' . -..) r . (8 i.·!Df?II :~) 

ME MOF: Y PROTt;:('T 
cur~ , ... L 1 0 .~ ., ,. 

1
• n M ,.... ·- . ,_,,of. 1_.1 1 

I.;' '1' I I "= r.· r; I ... .,.,. l. • .... 

t1A SK 
MA~V. 

( 4 
• • '· .. I 

• n r.:• I' , .. · "'..J1-. · ·>) 

A <:' <:· t'··117" E 1 :: ·:!'1RTE"' ..... . - J.~ . ' '.; .._, ~·. I I 
r1 n :·· :·., .::: ''( A V ;::. : : .. A B I L I 
EOT 'T ~J r·~ OF ,,us:... EUS 

T Y 

,..L - F' . . IJ j; ' I"( ._ 

t1 A P 0 
F U : ! C 1 

l'o ~D E 

F CE r1:~~1ULE 
ItH\GZ. r•TJDRES::: 
Co u·~···~• 

t ; I !>- •. • ._ • 

"' .,. A T ·.- c:-· • .,;. I ' - .. ,_ . 

··~~ ~ K I , ,...... .,. 

... ~ I .._: <:- W1"T ·-· l ' 
._~ .4 I • - , 

'-i T E 0 
'·' - <: - ' - ~ , • • T E 'I ~ -· 1 .... ..... • :, - 1 

EXE C: IJT I l'! G 
ETC 

l ''<:-V • ~. ""• " .. r:· ..., ... :. .... .::· n H ,.. 

I ! .-, 
'} .:.. 
V2 
I I .-, 
y c. 
t, ,: ~ .. ~ 
I I .-, 
'.' c 

I o .-. .' .. ~ 

'••' ~ . -
t I ... , 
y .:: .. ~ 
'I C. 

•• -=> 
'.' .... 

I , .... ... .:. 
I I .-, •.• c. 
I ' -, .... .:... 
I I - , 
' I .._._ 

I I ' 

'•' '·· .... -::; . . .. 
EXECUT!VEV 2 

I ' • ""'• •: c.. 
I, I . . • .. ~ .:: 
f I .- , 
y ~ . 
I : ... , 
\' L: 
\ : ;'J . '-

I~ 0 ':: ~-- . ~ ;:::. c- <:· I D ... •·' · t"'. t- ', I ! f I • ., r. ~ ,- ·.• : . ; , , 
' 'o. ~. ,:_ '- • ; ; I L Q C; , . : l ON 

!1 (• 
,• r .. " ... .. 
'" .. ~ 
•• j", 
J ••• 

... ( • 
•J • ., 

•• J • . .. ., 
l . • ' 

L .. :· 
I, l_' 

'- !_' ! I 

l I) 
.... I \ ' .. 

L or, 
I ft : ! 
~ 

I ,• .• ... . 
. . : : .. 
' 
' . 
. ·. 

... •'t .. 

.. .. " .. 
f; .. 

• . . 
... . .. , .. (: 

t • I I . .· 
I .~. • •: 
L · 

1D P o .: "' Hr\ - / ,Y· r tr 
1 , ... r . ....... J..l ..J r 

.., ... -n ._, • • • .· .. ., r , ...,, r T n "' f_"" A , 
''>-J""'1 : 1 • 1 \ I...J tU .OC. •. : 0 - '. ·r ·-- r. .-, ~ ... .. t·_ ... r ~~ ( l \' 1 f l 5 hTt i "l , • •• _., J 

T I •• ~ · 
I . -

,.., .-
ur [I A 'i 

A ,..., r . ,-, .-, ,... 1 ,.., ,- t ,· A 1 1 . -~ : • ,. 
J.J J.' ro: • 1..1 r L ~ !_l .• · ., •- ,_1 • 1 ,~. r 

;; E (;cHI ;r Ul C fH_ t1 (JfT S 
11·1 :: R [:·1 F: .JT $ 

T "' f.• 0 ,. 11 •• 1- •. : 

OPC Cr LOCK~JT FL A G 
i'Z E ··, A~iD LU ~~c- . ["'OR :--• ..., , ., .- r r-• .... ' . ' ' J ,.).) 

; ....., rr. r_ ·~' ' '- u v n 
1 .,. ..... 

L..i.L 

I • 

I 
. ,•. 

~ . 

I_ f: ·:: 
' f• ... ·- ._· 
; . . .-. 
·- f.,. ·-· 

r'oii"-'"'.JI••
~ 1_1 t l 1 1 I "" 0.:: C 0 U i'~ T E P ! N C R • I :-; "I :-: r;:·o s Er.O"'D ~' ': ··: I ... . • ... - .., ll .._ - \ . 

CLC ·::• ... 

,., t.-· -. ,-, . : ' 7 T 0 t • to: ..::.. u L ._, . .... 'f I ""•' • • ,-. E' ; E , ... -:" :• To 
·- . I.- 1 • • t l: , . ..... ~u ; = •• ~· 

.... ..; ; "l • 

5 · ,., r i i 
• I l l--

. : , . : i4.:"' 
\> .. . ......... "-

I .~ . .. . -
,_. ~ . . .. 

' ' 
ONfJ ItiCR. : • I f' 

' - I • 

1. nu ~ ,..1 .-. ='" • ·• '"+ •, :J .... J I' " h · • •.• 

T• ·~ o,' 1 ..... 

.£1 ,.... ' :. ·- · 
. ~. 1 ,.., r· .... 
• ,., '-- l.J .... (' 

T "-· -r r ·· I"• r . ; . : ·, 1" 
.'.t 'lll.~'" 'J : ~ t' i i :~ · ·. N I C f:: !J ~ t: l.: 0 ;--.~ D ~: ;_ {t .. ! 

, . L .-. . ·' 
., t J \.. • •• 

- - . .. . . ·-· 
. u ' . • • .i I rlr_IT E . · 11 • • - ~ · -o ' • I o r· .._. •" 

I '\ <(" ,- ; ~ r. - ..... 1" 
'- t , ••• • ·- ...J ,_ rt • .1. : ·~ U F 

-:• I I , · 
• '• l ' ,_, I 

r. r .-. "' ( ,., . , ,, ... Jn 
.0 .... ·. ', •· 1 ~ ._ , '..J l l 1.1 

A,. ... •• ~ • "! .. ~. I ,_ J .~. ''I>.. .. , ••••• ,. 
~ ~:. .. _. .. .. '- . ' . .' :-.RTE ... ! . · • , ... 

i. T 
-'- J. 

1 t ~ , . · .- · r • ••• D D r ·, r .:;-. ..... 
y :;, , . ( .J •• • r:. i ~ t t:. i.. :. .. -~· 

I "r. ---·· r • j (1 

"'J'' r. . . ·-
·· o··,r ,·· · .. · v !' ,. .... ' I I 

I ., ..,...-n.A' - " ''- r: ·_. 1A FLE 
;.; ·=· 
' L . 

I I ... , ...... a:. 
I I .-, 
\
. .. 

L.. 

RNr 
B t=:"" E , . .......... 

... •-• • y 1- ... ~- · T Mo ,.., I ... · U i i, ~ LJ 
'· , .. ~. '"' t""i .... ,r ., • ~ ··" IF ' ...,. r. -

- • r -. •• ;::· · -• T 
!_ , _. • • <.. '· • • ; ' r' O'I - ' ' ' L I - ;;' .• , ' ,J . t. •. 
• J 0 ~ - ,.. . . ""..I •.· ...... - • • • - - •• -
1'1 .. U r • , ..J l1 t-.'. • _ L 1:- •" ~.> 

.. r •• 
• • 1 

E ':.! "", 't ,... . • I A· • D r-- I • y . - . f"' f', ,..... 11 ... .... . .r: 
.., .. . ·• L. ·:. y .:. ' · · '- .... !-' !'-' .• ·~ ;_'I 

" '-· >-<GRD S ;) fJ 1: tiE r: l ' i 
IJ N . . .... .. -

I ' · ' • ,· . !.· 

'T ~ • .,., ' , . 
tt'-"'1.• · . 1: .. 

' 
L t :·i 

f : 1) 
I) I) 
··+ 1 

t.• ; ·' 
~ !' !": 
I • ' •• 
· - 1, 

r n 
'- . ' 

. ·. .. 

I t ' • 
.... 1,.• ;,_. 

0010~ 

00106 
0010 7 
0 0 1 0 9 
0 0 1 1 0 
00111 
0(111 2 
0011::: 
00110:: 
•••'•jl"' .... v . .J 

(10 1 1 (, 
0011 ::-~ 

00 1 1 '~' 
00120 
0 0 1 2 1 
(I (I 1 2 ;:-~ 

U·u·t~ ·~ ·· ,_ ·-' 
001 24 
'I ,, 
; . .... 
(i (J 
' I .-. I_ I) 

·, ,..., t.;' c:; • .) 

1 
J 

... ~ - ' ' · . r· ,.. .. -. .... 
_, 1,1 .l ,-:_ ·~, 

00129 
' 1 ,.. 1 '< I'J ·-· ... , .., 
'''11~ ·~ i_l ... .j c 
001 3?. 
;l ,.. .. .-. .. 
\.• .... .i .:, • • ' 
~·, ••• .. .... C" 
·-· ... J ..;. ._J 

0 0 '! .., . -
... ' ·.~ 

n ,., 1 ·• • ' 
·- · 1.. .. ...J " 

1 .... C: 
-~ .. 

;'!(.:I 

,; :·· 
~ ·-4 -. 

(;(i14 .. t 
.~. ... .,,· . ' -.·. .... ••• "'t 
.-... , • 4 . 
i) '· .... t;. 
,-, I• 1 4 .,., u ._1 

fJ !j 1 4 :::: 

... "· I j i.l 

.:; !J 

i A -:'1 ..... .,. . 
. "' ' ,1 , 1 I 

~ '!7) ' 
.l. •· I 

.·, .·.\ '::- ··· 

., ; 1 ·.1 •' 

:l. I' .. c.· ... l_i j I 
. ;·, , c:- .~ 

' Jo t o • -' I 

n r~ ... e.. ~ 
.··-· ~ .) 

( • ( t c· .. 
.• •J . ) • 

!) I) 
I ! ,·1 
'•' ·-
ft[; 
'"' 'fl ._. . .. 
.-. .· . ... · .. . • . . ' ' . ... ,_. 
. ' ~ . .. 
... ~ 
• ! •• ·.· 

c: ••·. 
._I ·: ' 

i c ( .. ._, 
t l,[' 

.. . . . 
C· ... . . 
. ·-·"· . . ~ '·· : ...• t:. 

.- . • · ; 1 .-.... ... ... r;: • • • 

;'! ;) ! ~~ ::' 
-': t · . . . .. 
~ . 
: . l • 

.-. . -. • .. 

' • 1. . -
} 

, -·· 
• . ·, . . _, . 

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

I : . · 1 . .. . . .. .. 
: .· i : .~ . 
. . . . ·. '·' 

.. •, . . . . 
:J ~~ j_ • I > . 

. -. . ~ 
I.J 1. 1 

(! (! 
I. i) 

.. ·:.0 -: 

.i ·- · .. 
t ,-, ..... 

J C• " 

1 •,J ... . ' . 
.-' ,·. ,. . . '·· ._. - ,•. , . 
tl !j~ :;-: .. 
... ! -, • • • • . . ..... ' :, -: 
,., .·' ._, r ' 

0 (1 

• c': ·. 
"' ·:. • t 
'" J •. 

..1 , ,, ., u ~ 
·. • • • t ;.<l .. 

,.. ..... ':"'! . 
) ;) .l 7 .:: 
f'; .- , 
..... ~· 

. ,. 
l • 

,.. ... . .~ 
r •• •.• 1 ., 

I; !"' 
.- I,• 

.. . . -
n , ... , .. 
.... ... . : ' 1, 
( : (I ~ ... -4 
!": •• 
,_. ••• .l. .. '. 

~ .; -.:., 
' . . L , r '·' : PTEX-2 \.I ·~ 

I L . 
.... • • .-. .-1 "'"' ... :" 
.I -· -· ·- • • • • • 

• 

I 

.. ·-·-·-- ·-- - --- -- ---·------ -·----- --------- ·--- -- -·-- ----- - -



. . 

. ' . . . 
. ' 
~ ... 

•" 

·' . . . 

.. 

E.2 YORTE ~ LISTI NG YZL PDX PRD GRAN PAGE 3 LISTiti G PAGE < 598> 

, . . . 
• •• • 

. . . ... 

00037~ ~ 
00037 6 A 
0003 7 7 A 
000 40 0 A 
0 00 401 A 
000402 A 
000403 A 

00040 4 A 
000405 A 
000406 A 
00040 7.A 

000410 A 
000411 A 
000412 A 

000413 A 

000414 A 
000415 A 
000416 A 
000417 A 

OOC1 4l0 A 
000420 A 
000421 A 
0 8 04 2 2 A 
000 42 3 A 
000424 A 
00042~ A 
000426 A 
000427 A 
000430 A 
000431 A 
0004:32 A 
00043 3 A 
0004 3 4 A 
000435 A 
000436 A 
000437 A 
0 00 44 0 A 
000441 A 
000442 A 
000443 A 
00044 4 A 
0004 4:5 A 
000 446 A 
000 447 A 
000 4 50 A 
000451 A 
0 00 4:5 2 ~l 
ooo4:5 a A 
0004:54 A 
0004:5:5 A 
0004!56 A 
eo o 4:57 A 
00046 0 A 
00046 1 A 
000 462 A 
000 463 "' 
000421 A 
0 00 428 A 
000464 A 
00 0 42 3 A 
00046:5 A 
0 00 466 A 
000 467 A 

2 0 1 Go:ro LCD!: ~S S EMELE I r NOT VORTEX II 
UNU SED 

V2 00 
eoz • · · EQU 
20j LCD~ : CuN T 

L:.C:+6 0 LOO 
\12 00 
V2 00 
1/2 00 
1/ 2 00 
V2 00 
V2 00 

29 4 IF"T 
205 GDTO 

VCRT E)(-2 
L C D6 

206 "' EQl! ·l c +59 
LC+60 

ASSEMP.LE I F 
JMP V$ I OST 

VORTE X II 
PAGE 0 ENTRY 
STAT CALLS . 

FOR I I O 
207 !II EQU 
20 8 LCD6 .: CO tiT 
20 9 V$S L.f"G EQU 
210 V$ERf"G · EQU 
2 11 V$J OP EQU 
212 V$LUT1 £!~U 
21 3 V$LU T2 EQ U 
214 VsLU T3 EQ:.J 
215 V$ \ MIN EQU 

• LC+6 1 
;..c + t:.2 
LC+ €.3 
LC+64 
LC+6 5 
LC+66 
LC + 6 7 
VCIRT EX-2 
LCD7 
LC+6S 
LC+69 
LC+ ::' O ... 
L C+7t 

SAL TASK BUSY rLA G 1=BUS Y, O=NOT BU SY ' LOO 
ER ROR TASK BUSY FLAG 1=BUSY, O•NOT . 8USY LOO 
J C P 0 P E R A T I N G F' L A G . L o· t) 
START LUN ADDR FOR JCPI DPCDM ASSIGN~B L E LOO 
START LUN ADDR FOR UNASSIGNABLE LOO 
S TART LUN ADDR FOR DPCOM ASSIGNABLE LOO 
3276 7 - C6 0 000 /C S• VSCTMS)) + 1 LOO 

216 IFF" V2 00 
1/ 2 00 217 GOTO AS S r MBLE IF NOT VORTEX Il 

!I C ~ ti E I NTERRU PT LOCAT ION 
!I C TWC INTERRUPT LO CATION 
BI C THREE I NTERRU PT L8C ATION 
BI C FOU R INT ERRUPT LOC ATION 

218 V$EIC1 EQU 
219 \l$:t1 IC2 E:QU 
2C' O \I~P. I C3 EQU 
221 vu:tc .. Ecu 

LOO 
LOO 
LOO 
LOO 

222 LCD7 C O~lT \1 2 00 
223 Ir T VORT EX-2 

LC DS 
L C ·~ 6 8 
LC+69 
L C+ 7 0 

1/ 2 00 
224 GOT O V2 00 

V2 00 
V 2 0 0 
V2 00 
V2 00 
.. ~. 00 

225 ~ EQU JMP 1/SI OC PAGE 0 Et'!TRY 
CALLS . 

FOR IOC 
226 ~ E:QU 
227 :. EQU JI1P PAGE 0 EN TRY 

CAL L!; . 
F OR RTE 

228 lR F.:QU 
229 LCD8 CONT Y <O 

23 0 V$IC A EQU 
231 VSCKI T EQU 

LC +72 
:..C+/3 

I/0 ALGO RI THM LOO 
CLOCK INT . IN PIM BE F ORE LOC~OUT FLA G. LOO 

"='~~ ............. 
- -. ... c .j ... " 

VSJC B ,.. EQU • t"' J 7 4 \.. .... ( 

234 =-

AL L SYSTEM BACKGR O!JND PROGRAMS AND J CP US ELOO 
THIS SYSTEM BUFF ER TO ?(AD DIRECT I VES AND LOO 
SO URCE REC r! ~D :S IN . LOO 

2 3 5 
236 

'v'$0CB 
:.. 

EC'U L C + 7 ~ .OPCOM WI LL READ OPE RATOR Kf'' -· IN RE QUESTS LOO 
I N THIS B U~ F : R . I F J CP I S S ET NOT ACTIVE LCO 

2 3 7 :'f. AND A 1 DIR fC TIVE IS I NPUTED , OP COM LOO 

2 40 
2 41 
242 
2 4 3 
24~ 
2 4 5 
~46 
24 7 
248 
249 
e:st 
2~2 
2~ 3 
2:54 
~ - -. 
C ..J ...J 

2~6 
2:17 
2:53 
259 
260 
2 61 
262 .... ., .... 
.:.; l!;:t.: •• 

264 
~65 
266 
""6? c , 
2 .::, s 
2 (,9 
270 
271 
272 
273 
274 
27:5 
2 76 
277 
278 
279 
280 
est 
282 
283 
2 8 4 
28~ 
286 
es7 
288 
!89 
e9o 
291 
292 
2 93 
294 

• 

V$EF'C 
v sTrc 
VSS l S Z 

WI LL MOVE TliE DIRECTIVE TO V$JC B BF.:FORE LOO 
S CHEDU L itiG ~lCP . LOO 

EQ U LC +76 ~ BO TTOI~ OF' VORTE~': NUCLEUS LOO 
f.QU · · • J,.C + 77 ' TOP OF FG F.:E::; . AREA/BCTTDM m - i-G BLK COI1M . LOO 
EQU LC+78 TOP UF FG r LK COMMON/TOP OF" VOR TEX COR E. LGO 
EQU LC +79 ACTURAL SECT UR SIZE LOO 
EJ EC ~00 

~~~•••••~~•••••••••••••••••••• ~•*-~• •• ~•~••••••• •••~••• • •~ ~ ~••••~•~••~* * LOO 
~ ,,-,0 - -· 
~•• • ~ASK TA rLE DESC RIPTIO N ~~* LOO 
• LO O 
•• ~ •••••• ~ ••••••~ ~~ ••••••••••**** '· ~·~~!R~ ~ • ~ •~•~•****~••~~~ ••**** - ****** L ~ O 
MT S eT l 42C LCC 
ZE RO E~U i'lT ZERO WORD ;_no 
BSO EGIU MT + l BI T MAS K CONTC:N'!'S JC000 1 •_;)0 
B~1 ~QU · NT+2 GOfl 002 LOO 
ll $ 2 F. Q :J f•l T + 3 C 0 0 0 0 4 L 0 0 
E S:3 EQU ;'!T -~ 4 C0 1) 010 . :_ .}0 
:BS-·1· EQ:J 'lT .:- ~ 000020 t. :J O 
ES:5 CQU MT + 6 OOO'J40 !.. C!IJ 
BS E. E tW ~iT+7 'J00100 '-0~) 
ES7 EQU MT+8 ~C:0200 LC:O 
BS8 EOU ~1 T + 9 ':' 00 4 00 '-. 0 11 
B ;;;: 9 [ Q Ll 1·1 T + 1 0 0 0 1 0 0 C L 'J 0 
E S: 10 EQU MT+ll 00200 0 L. OO 
:e ::; 1 1 C:QU t1 T+12 G0 4 0 00 L': Ll 
BS:!2 t:: ::w t1T + 13 o1 oooo :..o ct 
:BS13 EP U MT +14 02 0 0 0 0 L ~·O 
B$14 ((~ U ~i T +lS 1).:.10000 Lit O 
:BSl~ t:QU MT + 16 , · 0 100000 LOO 
BI~O EnU ~T+ 1 7 :SIT MASK CONTENTS 81777 76 LOO 
BRl C O. U MT +l S 01 /7 77'3 LO O 
BR2 EQU r·1T+1 9 0 1777 73 LOO 
BR 3 E:QU MT+ 2 0 0 1?7767 LO O 
:SR4 EQ U :<iT + 21 01 7 ( 7 :5 7 L OC 
BR5 t::QU MT+ 22 0177737 U ' C' 
:B~ G EQU 11T+23 0 177677 LOO 
BR 7 f:OU MT+2 4 1; ~(7 •),77 LOO 
BRS EQ IJ IH + 2 5 • C U7 87 7 UtO 
:s r~ ·i ~: cw · MT + 2 6 01 7 6 ? ?7 L.O O 
B R 10 EQU ~1T + 27 0 :.7 5 ? 77 LO O 
BRt l F~OU MT+2 8 01 ?;::? 77 L(J u 
BR1 2 E: QU M";" '!-2 9 O:t.7? 77 L C:) 
BRt3 ~QU M T -<-80 ('1 57 777 V : O 
BR14 C: QU MT + 3 1 01377 7 7 !.. 0 0 
BR1~ EG' U MT +32 00? 7 717 UJ (t 
I'I F.:G F.:CJ:J I"T + 3 3 SE T ALl_ BIT S LO O 
LttW ~QU MT• 3 4 LEFT HALf WORD MASK 0 177 4 00 L OJ 
RHW ~Q U MT+35 RIG HT HALf WOR D MA SK 037 7 LOO 
C N E E Q U M ';" + 1 C 0 ~~ ' A I N S N !J '1 £ £ R 1 L 0 0 
TWU EQU MT~ 2 CONTA I NS N U H~£R ~ LCO 
THR EE ~'QU MT+36 CONTAINS NUMI:ER :3 U 10 
PO UR EQU MT + 3 CON'fAINS NUMB ER 4 LOO 
F"i 'Y E ~QU MT+37 CONTAINS NUM f: E.R 5 L:J O 
SIX EQU MT+3 8 CON!AINS N U~ ,[R 6 LOO 
SE YEN EQU ~ ·r + 3 9 CONTAINS NU MBE R 7 LOO 

.. . . ··- -- - .... - ... -- . -

00201 
00 202 
0 0 20 3 
00204 
00205 
00206 
002 0 7 
00208 
0020'9 
0 0 21.0 
00211 
002 12 
00213 
00214 
002 15 
0 0 2 1 6 
002 1 7 
00218 
0 0 2 1 ':l 
00221) 
00221 
00222 
00223 
00224 
002 2 5 
00 """c.c. b 
0 022 7 
0 022 8 
00 229 
00230 
00231 
0 0 2 3 2 
OD "' ')·~ .. c. ,..J ..::· 

0023 4 
00235 
00236 
00237 
00238 
002 3 '3 
00240 
0 0 2 41 
0 0 2 4 2 
002 4 3 
002 44 
002 45 
00 2 46 
002 4 7 
O C2 ,Hl 
00249 
O•· ·=·st '"' "-002 5 2 
0 02 5 3 
00254 
00 "" "'"' L': ..J ·- · 
00256 
0 0 .~' 5 7 • t;_ .. • 

n r l .... .:: ,.., ,, '" .:: .... •·=-
00 2 5 9 
002~. (1 

C 02~· ~ 
00 ~, ,~ 

.t-b '-

0026 :3 
c 0 2 6 ·~ 
0 "1 .... ' .• 

... c_ b ·=-
002 66 
0 02 67 
0 0268 
0(126 9 
0(1 27 (• 
0 02 7l 
00 27 2 
00213 
0 02 7 4 
C 02? :J 
oo c:?.::. 
00 ~:::7? 
ooc:7:3 
0027'3 
00280 
002 8 1 
0 0 28 2 
002 8 3 
0 0<::84 
00285 
0028·~· 
0Ct28? 
00288 
0 U• t;:. 0 ,7. 

~ .. , •' 

(1(129(! 
(10 2 9 1 
1)') 292 
0 0 29 3 
00 2 94 
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000424 A 
000470 A 
000471 A 
000 421 A 
000464 A 
000467 A 
000 472 A 
000 47 3 A 
0004 7 4 A 
000 4 75 A 
000463 ~l 
0 00 47 6 ~~ 

000 4 77 A 

::100040 A 
•) .-. I• 1·1 0 1.)·. A 
... " ' .1' .. 

OOOCI6G A 
00(!0 20 A 

000000 
0 0 0 0 0 1 
000002 
00000 3 
OOQ00 4 
00000!> 
ooco os 
(10 0 007 
00 0 13 10 
o o o a 1 1 
OO :JCI12 
00001 :::: 
0 !! 0014 
0000 
000 0 
0000 

15 
' ~ • 0:. 
, 7 . ' 

0 00 0 47 

000747 
OO:J 14 7 

0 0 00 44 
0 00040 
00 0041 
000042 
00 0043 
000040 
0 00 0 4 (1 
00 0040 
000040 

000444 
0002 44 

00004:5 
000 7 45 
0 00645 
00004 ~ 
000145 
0002 4 5 
0003 45 

00 0000 
00 0000 
00000 1 
0 0 00 02 
000(!0 3 
0 00 004 
0 0 

.. . <: u 1.! :; ·-' 
00 0(10 5 
00 0 00 6 
000 007 
0 0001 0 

A 
A 

A ,. 
r·t 
H 

A 
A 
A 

A 
A 

A 
A 
n 
A 
A 
A 
A 

A 
~l 
A 
A 
A 
A 
~l 

!9:5 
2 9 6 
297 
~99 
299 
300 
301 
302 
3(13 
30 4 
3 05 
30 6 
3 0 7 
308 
309 
3 10 
3 11 
3 12 
3 13 
·~ • c.., . .... 
.-. 1 . .;, b ...... ..., 
.;, J (' 

·:· 1 .;:. 
•J ·~ 

......... 0 
~c: 

E IGfH 
NJI'I E 
TEN 
B 1·11 
B 1·13 
B~1 7 
B t·117 
"' M .... 7 ~' .;. 

BM77 
.8:1 17 7 
'BM377 
:SM7 77 
:3M 1777 

EQU MT+4 CON TA INS N U ~~ER 8 1_00 
EQU MT+40 CONTAINS NU MB f R 9 LOO 
E Q U M T ~ 4 1 C IJ 1·1 T ~'1 I N S N U M B E R 1 0 l 0 0 
EQ U MT +1 BI T MASK ~ ORD 0000 1 LOO 
EQU MT+ 3 6 BIT MASK WORD 00 00 3 LOO 
EQU MT+39 BI T MASK WORD 0000 7 L n O 
EQU MT+ 42 BIT MASK ~ O~D 000 17 LOO 
EQU MT+ 49 EI T MAS K WORD 00037 LOO 
EQ U MT+ 44 BIT MASK WORD 0 007 7 LOO 
EQU MT+45 BIT M ~S K WORD 00 1 7 7 LOO 
EQU MT+35 EIT MAS K WORD 00 3 7 7 L DO 
EQU MT + 4 ~ iiT MA S K WORD 007 7 7 LOO 
EQU MT+ 4 7 t i T MA SK l40RD 01777 L ~O 
E ~'E C ~ 0 0 

~ ~~-~-·~ ~ ~-·--~~~~~·········-~·*·~·* ~*~*~~~-~·**~~·•••*****•••••••••••• L DO 
~ LOO 
•~•• PI T TE ST BI T DESIGNATIO N ••* LOO 

! .•. l.l 
~ .. 

-~~••••• ~ *•••••~~~*•••••••• •• ••-.•~••~••* ~~ ••~•••~••••••~••~••••••••••~• LOO 
RAO EQ U 0 4 0 BT JUM PS IJ~EN A REGl ~ TER I S G LOO 
R ~l £~U J OG BT JUMF·s Wkf. N A RE G!S I ER I S 1 LD O 
R r. r) .- r ,, , •')J"- "" "'t\ TI •• • •f!,..• c"'l. • • : •··· ..,, T"o nr .- c ..,..,-r:• T 'i'"" n 1 ,~. 0 

4 > 1 ,~, ' : ._, ·~ r:_.. 1.,• 1J •..1 \.: I I r- ..,) "" r"1 .:..,. l l l:;t 1"\ t. U J ..) I t.. r\ ,.. -.) 1,1 - · IJ t 

RBi ~~U n20 BT J UMP S WHE ~! B RE G IST E R I S 1 LOO 
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•"' .-; • :«. .. ~ c. J. 
I ,-, ,-• 
L y ..,, 

.... 2'=' :~ . .. :.:, *- 'I": THE BIT CHECKE D i ... , ... 1 .. . ·
• .~1 l'f 
L . • ' • 323 ~ 

·':" "=' 4 
•-J ~.. 

32 6 
327 
328 
329 
.... ~ ... 
·.:0 ..;, 1.J 

3 -,,;, 
~· ~ 

..,~':" 

....., o.J ..... 

·-:- ":' 4 --"' 
3 3 5 
3 3 6 
337 
...,"':Jr:) 
._t ..... v 
............. 
..;, ... , J 

3 40 
"'4 1 -- . 
342 
343 
3 4 ... 

3 4 6 
':' "7 -- .. ' 
3 49 
~"'C ~ _, 
?C'1 
- · ..,.1 -A 

':' "', ? ..... . ... 
~ "' ..., ~ ..., .,;. 

.. , "' 4 --"-..! .. , 5 .,. 

...;; . .J 

358 
35;1 
~-n .. ;:. t• I_ 

3 61 
3€.2 
'"'E '"' ..:> ., • .;. 

36 4 

366 
367 
3 E- 8 
.... , . g 
~0 -

370 
37 2 ..... ... ~ 
. .:u' ~ 
37 4 
3?5 
3 76 -.., -..:; ,.. ,,· 

,-, -. 4 ..:. t. .... ,.. .. 
..:t ·~ J 

3 t:: 6 
':· c '7 ... . _. (' 

<""\ .-. ~ .;, .;:. ·:.r 
'> C• 9 
-...1 ._. • 

3 9 0 
3q 1 
3 ~! ~ 
39 3 

'«*~~•••• ~ ~~•••••~~ ~ -~••••~•••~~ ~~ ~~~~~~~ --~~-~••~~~ ~ ~~ ~ ~•~ ••••~~~ ~ ~ -~~ * LOO 
B C E QU D ~ 00 

E2 
E ._ -· 
B4 
E 5 
BS 

B8 
B S 
S lO 
:B t l 
Bl2 
,. ~ 

0 1 . ;. 

Bl.;. 
Bl 5 

C"f' :' ..... \:o! ._. 

E RL: 
ZQ U 

E QU 
EQU 
E .... .. I;). Ll 

r'" ('"\ f I 
,. l .x ;J 

: · j""''' I I -- ;,.:~ ..... 
~ ..... ' 
~ L-t 1..., 

EQU 
EQU 

.- "'' .. 

.:. 1.:~ u 

1 

3 

. ' ··:· 
·~ .. 
1 () 
1 1 
1 -=-. .... 
' .... . ~ 
1 4 
1 5 

' , , !'j ..... , .. 
· .... ~: (; 
. ,, I' 
· - 1,+ •• 

.... DO 

~ .. 
• • I o • - . . 

::: ..J EC !...~- 0 
~~~••• • • ~ ~• •••• ~• ••••••• ~ ••••~~··~••"-•• • •·~··~·*~ ~ ~•••• ~• *~•~··~~*••~·~ ~o c - . -;. 
~ - ~ ~ 

~ ~~• DEVICE AND FUNCTI ON COD ES ~ ~~ - ~~ 
f1 ( ' - ... ... 

~~•••••• ~ ~••••••~• ~ •••••~•••••• ~-~ ~ ••~••~ r • ~~· ·~~·~ ~ ~ ··~ ~ -·~~••*~•·~·~• 0~ 
:« • '* • ~ t. A L T I r1 E C L 0 C I< :.: ~ ~ ~- (l :·· 
CLOC K EQU 0 47 DEVICr NUMFCP 0 47 LOO 
~ 

D!SC LK 
F.NA C L.K 

t1PD VAD 
'fll 

:f.W.:*.!l 

AP !M 
P I t11 i., ,.. M ':::) 
I l • t li-

r~ M3 
P r r'14 
p ;: !'! 5 
lj i ..... 
I J. I I t • 
PIM? 
? ~ ..... 8 
t .a. I - ~ 

• 
DJS:P IM 
ENAPIM ... ~. ~ 
t1 p 
D I SI1P 
ErlAM P 
NP MR O 
1-1 Pf•1Rl 
NP MR2 
t1P i.R 3 

E f.!U 
~. ') ' ' 
.... l. ·~ . . -... • • • 
-::• f ) ; I ......... ·-· 

~ ' ~ ~ I '- ..... u 
,.. r· . ' r.. ·~ ·-' 
':' l-J " - ·-
~· l""t •• 
.,:_ l • .t L• 

r.: ;j ,_; 
... ,... .. 
• :.. J u 
c- .-~1 - ""' ·-· 
r:: ...... . . . ' - · .. . J 
... - ' I 
.. \J 'J 

0 700 +C LOCK 
~ '".., · c· O,..K •,t .j, '<.) IJ 'T' C- r_. \, 

V ::Jf~ TEX -2 
.) 4 6 

' . . 
·.' -1- l 

'I ·' 3 ,_ ~~ . 
8 4 0 
0 40 
•) 4 0 
c 4 0 

e: r u 0400 +APIM 
E~ U ~20 0 +A PI M 

i~ EMDR'' f'ROTECT 
EQ U 045 
-Q .. n:;-n o +r·•P ~- u . . . 
F.: :.:; '_! 0 (. !' 0 + M P . 
::::.n.: OOOO +MP 
~:; 1..! (t )O!) + MP 
SQ !.! 
.:· •'j lj . c. 
~ .. : E C ,.. ,,..r. r:.. ._; r. _, 

·' ~- 'J u· + t·• P l.l c. • ' I 

.•• ' · •J " + M p : •• ._, ' IJ 

r-1 ., -. v 
1__. . .. •-: ••• r. DI S APL E 

ErHH L E CLw C:< 

A I ' ~'-
,-. T t• <:· r " ., .... c L·· .. · c E J.l ._v ... . 

DEV ICE ADD RE SS 045 
D I SA~L E M~M2RY P RO TE CT 
ENAELE MS M8~Y P RC T ~ C T 
S E L~C T P1A S K RE GI S TE R D 
SELCCT MASK P E G i S TE~ 1 
,. C" .I .. . - . , . ' 1 ,., ,_,~ '-( t.• .: ,- • ,·. T ... 0 .- . • ;. .. "4 _ l- : .,. r· ,.., r·-. " • •- U .&. ~ r._ I'> 1':. 

S E L. ( >:.: T t1 A ::;: .:. 1' E: G : 'S: T :: !.: ~: 

* CT :B L FCR E ' 1: I ' ,.; - , CONTROLLE R. 
CTACT :::~:> U 
• .,.. I D'I:\ .. ,..-. !1 :_· ; - -<· L . . •· 
r; T A D t1 C r. t;: 'J 
1:· -roP M ::::uu 
.... T I· <' T .- ,., ; ! 
... t • ~ t. ·~ ·-· 

C1R QBK EQU 
1.::T RTRY :=: ou 
,-. ~ C< ..... N T . .., . :· .... ' ' 
CTI•VAT 
CT I OA 
CTSTAT ~.,-r-. , . ....... ·-

·; 
:) 

l 

•• 
-· 
6 .., 

f 

CONTROLLER ~: c,- I V E 
CDN T ROLL~R 1 ~ R l V E R 

I ND. t1 =AC T I¥E , BIT 1 5 
T I D :t: A D D R • , B I T S 1 4 -· 0 

A D D~ . OF N£ XT C O NT~ O LL ER 
:JP ·· C: CDE ~1A .?'< 
A DJl ~ . OF CUR~E M T DST 
FI RS T REQ u~SY BL LCK 
- .-.. , •. - R E 1· r: . • . ., ,. . • T . . t.,.... : \.J i"< .. ,( ( :_. :,1.1::; ~ '1 
'· ' .,., c· r--. ~- R L' T .-. ' i' ••. ,... . I t·' T E ;.;, 
I ..,. -- f'l • '• 1 • ~ I ~. 1,.. '·' ..... 1 t •• 

D F: 1/ 1 :_. E A D D r<· • 
I /0 ?~ L G ::1 R ! ·, :·: . ' 'II ?; L lJ ~ 
D R 1 \1 l R S: T f~ " :_! S. 

:• .E:IT ~ 
• I: I T S 

I N C HAit! 

' 5 .. . ;, .. • •.J 

•• i 
. .. .. 

I ! •:o < L 

- . 
. . . .., . - ·.· ... 

l j.-• •• , 
y ,:. •.. •, 

I .-. .r, . . . 
'f' .• .., ' .. •. ' .. .. . ; .. 

! • ' • •• ·- .. . . . . . . . -. .• . . . . 

. . .. • 
. .. 

. . ·. . .. 
.. 

- • • I.J 
:'• : 
·- ··' 

... ~ .. i.l 
. .. ·- . .. 

'- : : (• 
~ ... ~ . . . t 
.~; • ~ t.,_ ·~ •• 

. . . 
:· l •• 

• • • I 

.. ' ,_ '·' '·' 
' I ' o :... . . ·-

. . . - .. . 

. r ( 
'~ .) ' 
• t-1 , · • ·- •,.• .. · 
• .r. ' ., ·- .. '· . ' .. 
~ ·' .. . . ·, -· . .. . .. . '· . . ... - ·- . . .-. ,·. 
. - • .. '•' . .... . .. 
·- . '·' 

r. '' - -· . 
: I · f • - ~ ... 

00 2 9 ::" 
002 96 
00297 
002 9:3 
002 9 9 
(J (I ;3 0 IJ 
00301 
0(1 3 02 
00 30 3 
oo :::o4 
0030 5 
0 0 ~: 0 6 
oo:=:o? 
00 3 08 
0 0 3 0 9 
003 1 0 
00 3 11 
1)(1 :3 1 2 
r··o~- t ~· ..., . .;, .;. 

oo :;: 1 5 
- .. .-. "' ~· l l IJ .. :• .L •::· 

00 3 1 ? 
00 3 1 :3 
,.. 'I .... , -, .-, 
1j I. ..; • .::, I. , 

1-.... ..... ~. ~ 

-· '·' -~· c J. 
...-, '"' ·":· ·j ·=-· 
'.? ·- · ..... '- L.o 

l"t ... "":• -:::· .-·. 
,_. OJ ._, L •• _; 

,, l'" -. .-. ... 
•..'•.) C. "-~ 

' I rl "-· 'j .:::: ·- .. ..:. .. _ .... 

'· fl .-. .-, -,_. - ..:. l:. ·:;! 

·' 0 . .., .-. .-·I . . .. -· ... ·-· .... '-

!"''o <'-,•, • u '-• ... .:· J. 

("; ., · ~ ~-.. -, 
..: l• ..:· ..;, .~ 
C: l-' "':• ·":• .••. 
~· 1 ,,. __ . _, 

I
,.., (', .. ~ -.. ~ -· ... .. ~ .:_ .. , 
( ft ~···:· ~ ·).Jv.J. 
,-! •.• ":• ·:- .:: 
·-· 1_1 ._ . ..... ·- · 
n. r.-.~ 
'' f..l ·~· .;.. ,. 
n[l ...... , .. , - ..: . .::.· ·: . 
r. r. ..., ·" ..., 
'.1 1,.1 . ;. ~ '. i 

n --: -"' _..1 1 ._ ._ ..... -, . 
r. ,., -=· .. -:, 
·~ •.• ..... ~"t I.-

' I I~' ., ··• ". \. ~ .,:. '-'·; .;. 
f: ,-, ":• A .1 
o,i o,.t ·-• - T """' 

f• :-, 0::· ·t . 
'-' •. • ..,.. • r - • 

,, L'' "':· I ,:-
-· I •- ' T - ' 

r • .-. .. "' 1 7 • . ·-· - · q , ,, ,, : . ... , -~ 
'•' ·.· -· -, -· 
r o o' . •'o r.:' •'"• 
r_; •) •• ) •• ) IJ 
.-• • -· ·'):::! 
v .J .... .. J 

.-. --~ ·-· ·.· 

.~ .-, 

. .I ; ' 
-. · . 
:_l ! : 

.-. . ., 
.• ... 
.-. .-. 
'.. :. ·' 

.• r. .-, 
•• . I t . .. . - . .. :· : · 
. ' . . :· ·: ... .. :. . ... 
.... , .. - : .. -· . ... ... - .-

:_a :_! ... .... . ·• 
'!'· . ,~ .. ...... ! 
.... ... ·-· .· .. 
f: · ,· : : • l .· . .· .. •. . . : 
:) \_I .,-. :-. . ; 

!"! ·, • :· • •• ·:.· ... ·.· '•. · ~ '· 
.•. • . ! ,.. -. 

·-= .J =· 'J • - .-.-- . :_: \_: . :. .. 
. . - -
' ' ' I ' ' r• ' 
.,; • • .:· ·:0 ·' .-. -, ,., - . 
') __ , · .. -· .. 
. . .-. ,•• . .. : -· . ..) • .. . 
. . - . 
i) 1_! .: r, ::-: .- .··.-.·. 
r} ·.1 .:. 1.::• 

,-, . . . ~ .. 
·~· ,I . .:, , •. 
..... ;- .... . ... . 
:; l_l .;,. ' ~ ~'·i 
.. . . . . ·-
!JI~ :: ,.,.~ • 
f'l i • ., ., r. 
) ·-· ·-· ... .. 
~·· r .-_, ·: · · 
•J -· • • . - . -:! r: .... ;( : . 
r, f; ··:~ ., :-. .. - . ' . 
• J "' - • •• - •• -1 
J •• : . •• ,_ 

r • • •• -. •-:· .; ' . ·' .. . . . . . 
. .·, • !-:• . 
I. '. • ... ··-· ... . . .. ·- . 
t: !J .j ::; -
.· .. ·, :· ·-=· ... ·-· ·-· .... ·-· ., 
,._ f• ...... -• .:.: 
' .. 1 . • .:• i":· ·. .. . . ... 
I I I • ' • ' • • ,• .. · ... ·- . - . . - -f ' I • , • • • . . . .• . •' . ,. , . .· . .. , .. , .·· . . -'·' ·.. ... .. ·.:· ·: 
, .. , If ~ \-, •: ·- ... ··' -.. 
It .·, :• • •.. . · ·- .... .· . . . . 
'I I.J ":• ':• ' 
'· • ~· .• j 
;, ,., - -~ . 
. ~ ·. ·-· . . . .. . 
I . ! • • • •. • • -· •' ... .· -
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E.2 VORTEX LISTIH G YZLPDX PROGRAM PAGE 5 LI STING ·PAGE C 600 ) 

• 

•. • 1 l • 

' ; . •' . .. .. ; . 

. . . . . . 

.. 

• 
C00011 A 
8 0001! A 
000013 A 
oooot4 n 
000014 A 
00001~ A 
000016 A 
00el011 A 
000020 A 
000021 ~ 
000022 A 

' • 
• 
• 

000000 A 
0000&0 A 

. 
• . 

> 

' 000000 A 

000000 A 
000001 A 
000002 A 
000002 A 
000002 A 
000002 A 
000002 A 
OOOOC2 A 

000000 A 

00 0000 A 

000000 A 

000001 A 

000002 A 
000003 A 
000004 A 

• 

000000 A 

. 
394 CT:BICB !:QU 
3;,:5 CTfC I EQU 
3,6 CTioiDS EQU 
3,7 CH'RCT EQU 
3~8 cr r~EQ e:ou 
399 CT~TSZ EQU 
400 CTTRSZ EQU 
401 CTPSTO EQU 
40 2 CTPST1 EQU 
4 03 CTPST2 Etll) 
4 0'-i C'iPST3 EQU 
405 ll 

406 EJEC 

9 
to 
1 1 
12 
12 
13 
14 
1~ 
16 
17 
18 ' . : 

ADD R. FOR EIC FL AG T~EL E•Bl TS 1~-0 
fCB OR DCB RDDR . 
NO.OF WORDS TRANSF"ERED. 
!IT S 1~-S,FREQUENCY CDNSTAriT 
!I TS 7-0,FREQUENCY COU NT 
NO . Cf WORDS PE R SECTOR fOR RMD ONLY 
NO.cr SECTORS PER TRACK FOR RMD ONL Y 
PST BASE ADDRtRMD,UNIT 0 
PST BASE ADDRtRMD,UNIT 1 
P ST BASE ADDR rRMD, UNIT 2 
PST BASE ADD RtRMD•UNIT 3 

407 • D£VICE S PECifiCATID~ TABLEt DST 
408 • DST FOR EACH nEVIC£eAMD EACH RMD PARTITION 
4 09 llf 
410 DSIIVllN EQU 
411 DSDASS EQU 
412 • 
4 13 ll! 
414 lf. 

41 :5 ~ 
416 DSUN~M EQU 
417 lf. . 

41 8 DSNO RQ E:Q U 
41 9 DSNAME EQU 
420 DS REJ.JD EQU 
421 DSU NTN F.QU 
422 DSLCKO £QU 
42 3 DSOP.CM EOU 
424 ;:; s PSTI FQU 
425 DSCTAD EQU 
426 lf. 

427 • 
EJE:C 

0 
0 

0 

(1 

1 

2 
~. 

c.:. 
2 

.... 
c. 

• 

llE '•.IIC E DOWI'l INDICATOR, 1=DOWN BIT 1~ 
DE VICE ASSGNMT lNDICATDRrBITS 14-13 

00 ASSIGNABLE BY JCP AND OPCOM 
01 ASSIGNABLE BY OPC OM ONLY 
10 UNASSIGNABLE 
00 UNUSED 

DE V NAME r CH . 3 B12-1 0,CH . 4 B9 -4 
ADD 0260 TO GET ASC II CHARHCT ER 

DE VICE REQUE S T COUNTER • BIT S 3-0, 
DEVI CE HAME, 2 ASC II CH AR. 
DE VICE REWIND INDIC ATO R, l~REWIND ,BI T 15 
DEVICE UNIT NO. rB ITS 14-1 3 
PARTITION LOCK OUT FLAG BIT 12 
OP C O~I DEVICE IHDIC ATOR ,BIT 11 
IND EX TO PST , P.ITS lC - 6. 
INDE X TO COTAD r CONT RLLR ADDR TABL Er B5-0 . 

4 28 
42 9 
4 30 
431 
432 
4 33 
434 

~ CONT- ROLLER ADDRESS 
~ 1 ENTRY fOR t.ACH 

TABLE,COTAD 
CTBL. 

ll! 

CCTADl 
ll! 

EQU 

EJEC 

0 BASE ADDRE SS FOR CONTROLLER TABL E 

43::".i ~ 
436 ,.. 
4 37 • 
4 38 !IP. 

BIC FLAG TAB LE 
1 ENTRY F'DR EACH BIC 1EACH 

UTILIZES A BIC CDNT~INS 
CnNTRO LL ER TABLE,CTBL ' WH I CH 
AN ADDRESS , CTB ICB, POINT :NG 

TD IT~ II C ENTRY. 
434J ,.. ' 
440 B I CNUM 
44 1 * 

EOU · · 0 BI C· NUMBER FOR THIS ENTRY . 
PO SI TIVE VALUE ME AHS BIC IS 
N~GATIVE VALUE ,CD MPLEMEH'i EU 

MEANS BI C IS CURRENTLY IM 

AYAILABLE 
BIC NO., 
US E. 

442 ll! 
443 ll! 
444 • . ' 
44::".i • .. . 

£JEt ·· ·· • • 

• . . 

446 
447 • 
4 48 ~ 
4 49 • 
450 • 

REQUEST !LOCK ' ~QBLK 

4 ~ 1 lf 
4~2 RSTPR 
4:5 3 * 
4:54 * 
4~~ ROPWD 
45 6 :.. 
4:57 * 
45 8 * 
45 9 RF'CB 
460 RTID B 
461 RADNR 
462 ~: 

46 3 
464 :.: 
46~ * 
46G • 
467 !l' 

46 8 * 
469 ;tl! 

470 • 
4 71 * 
472 llf 
473 lf. 
4 74 !Ill 

4 7~ 
476 ll 

477 "' 
478 ... 
479 .. 
480 .. 
481 '* 
482 • 
4 83 • 
484 lf. 
48 :5 • 
486 DRECf. 

1 fJR EA CH lDC REQ UESTi 
PR IORITY TO Cl"BL. 

EQU 

EQU 

::f-lU 
£WU 
£QU 

EJEC 

0 

1 

2 . ., 
~· 

4 

RQELKS ARE QUEUE D ACCO RDING TO TASK 

! IT 15 = 1/:i C0t1PLETET.: l liDI C() TOR. 
BITS14-5•DR!VER STQTUS 
BI TS 4-0r REQU E ST!~~ TASK PRIORITY . 
BIT 1~ = WAlT OP T I~N 
BITS1 4 -1 2 • MOD ErUSED BY DRI VE RS 
BITS 11-s , o r -CODE 
BIT S /- 0, LOGICAL UNIT NO. 
F'CB IJR DCB r~DDR . 
REQ Uf.~ TING TA£K TJ.D~ ADD~ . 
ADDR.OF NEXT RQBLK I N QUEUE.,O= NONE. 

PARTITION SPiC IFICATIDH TABL. r , PST 

A PST EX ISTS FOR EACH ROT~TING MEMO RY DEVI CE . EACH PARTITlON 
::J t'! T H t. R 1111 HAS A F' I V E W 0 R D E N T R 'y' I N T H E P S 7 . T H E P ~'1 R T I T I 0 1·1 ' S 
PST EttTR Y ~ liM iER IS SPECI~lE D 1:1 ~ H E DE V ! C~ SPlCI F ! CATlDN 
TABLE,DSi, THUS LINKING THE PST 1-!ITY A LO :.i iC AL Utili ~lUMBER . 
THE EFF"E~TIYE ADDR FOR AN ENTRY I S FOUND AS FOLLOWS : 

Bi lS 14-S, IJtiiJSEn 
EJ EC 

DATA CONTRr.L BLOCK, DCB 

A DCB I S ~Er EREHCED BY EACH II~ REQJEST JLOCK,RQBLK , SPEC I FY
ING A NO ti· ·ROTATitiG MEMOR Y DEVICE. DCE: CO~ITAIHS i~ II lJ ITIDN INFCR
MATIOti iEC~SSARV TO COMPLE TE THE I / 0 OPERATION. 

DCB IS A FIX ED LENGTH TAFLF OF 3 ~ G~ D S EA Cii . THE FCB IS THE DCB 
f.QUIVALENT f OR RMD. 

EOU 0 RECORD LEtiGTH 

- - · . --

LOO 
LOO 
LOO 
LO O 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOu 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
:..oo 
LOO 
LOO 
LOO 
LOO 
LOO 
l.O O 
:..oo 
LOO 
LOCI 
LOO 
LC 0 
LOO 
LOO 
LOO 
LOO 
LOG 
LOO 
LOO 
LOO 
L(l f) 
L 0 I) 
LOO 
LOO 
LOO 
LOO 
LOO 
L~O 
LOG 
LOC 
LOO 
LOO 
LOO 
U .' 0 
LOIJ 
LOO 
I "- •"'I ... . : .. 
L 0 tl 
LO') 
L I~ G 
I. f} :J 
LGO 
LOO 
LG:) 
L •) ,, - ,. 
· r 1 .. L . .f ,.J 
._ ') 0 
LOO 
~ 1) 0 
LO O 
L ') '} 
I l"o •"'J 
·- IJ I_ 

LOJ 
... co ' ('. . ... 
- '• v 
L •) G 
L. 0 iJ 
LOO 
LOO 
LO(l 
LCO 
LCD 
LOO 
L 0 0 
l. (l 0 
'. 0 0 
~. :) !j 

LOO 
!... Ht 
LO O 
I_ 0 0 
l. !) ,.) 
L I) :· 

'- n o 
L.OIJ 

00394 
0039~ 
00396 
0039 7 
0039 8 
00399 
00400 
00401 
00402 
0040 3 
0 0 4 0 4 
00 40 5 
0 0 40 6 
0040 7 
00408 
00409 
0 0 41 0 
0 0 4 1 1 
0(1412 
0041 3 
00414 
00415 
00416 
00417 
1)(141 8 
00419 
0 0 421) 
00421 
00422 
0042 3 
00424 
0042 5 
00426 
00 4 27 
00 4 28 
0 0 42 "~ 
00 43 0 
00 431 
00 43 2 
004 32! 
00434 
1)0 4 35 
0043(, 
00 4 3 7 
00 ~3 8 
00 43 9 
00 4·1 0 
00441. 
0044 2 
004~~ :3 
0 04 4 4 
004 4 5 
00 44 6 
0044 / 
00 44 ~! 
0044 ':3 
00 4 5 0 
00 45 1 
00 4 "•;) 

.J · ~· 
0 045 3 
00 4 5-1 
(u.4t::r• J .... ._. 
C04 56 
'1· u· .:1 r: ;> \. . .J . 
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!:· L I N E d o:' 
C L..lNEoX 
t 1 

ST! NTA 
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CTSIZE• >( 
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PRO GRflM PAGE e LISTING PAGE < 60 3> 

SAVE INDEX 
P A T T E R 1'1 F 0 R C H A R 

CON'/ ERSION 'TA EL[ I NDEX 

IN DEX TIME S ~LEVEN 

AD D 
ADD 

HATRIX lNfJE X 
CONVER S ION 1' ABI. E ADDRESS 

PA TTlR N IN BITS B-1 5 

SAVE MATRI X f·~TT ERN 
PU ~ CkA RACTl R IN ST ATOS BUF f.ER 
SET ~HA RACT (~ MATRJ X ~ ID 1~1 10 

~,..., .... "'' 0,....,,. ~ ' r tJ !C, 1, ,.. .. n H .._ 

NORM AL CH~1 R :::IZ E 

DO UnLE MA TRIX WIDT ~: FOR LA RGE S IZ E 
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LA RG E S IZE -EX PAND ~nT ~IX 
SET BIT 10 SE RV E AS rL AG TO INDI CAl E DONE 
R. c- ,, 0 :.: L R M" T - T :,; • 1- \..o ~ L. , I M t( .._ ,. .. 

PL ~Cl IN TO P BY TE 
SA VE MATR IX S HI F T(D 
R E C 0 ':,' E R M A 1 R l i< S H I : '! 
EX TE.HII SIG: I :~IT 
STO RE DUU BLE BIT I ~ 

1:.- ... •• 
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f1A !. K OF FL AG 
NO T F H !I SW:.: D 

BIT c n r'IING FRC! f'l 
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CREATF. BIC E.>H II:·!G Af.' IIF' E ~S 

CREr! ! [ 
OU TPUT 

EIC 8 T ARTING 
1\:A ? T-: R Ll f~ E 

RE ~ l~ T CH ARA C 1 f.R TN n c ,, 
4. I • .;. \, ' 

RE SET BI T P Ol t!TSR 
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0002 32 
000233 
000234 
0 00!35 
0 00236 
000237 
0002 40 
000241 
l.i 00242 
C002 43 

0002 44 
0002 45 
0002 46 
030247 
000250 
0002:51 
0002:52 
!J J0253 
000 254 
000255 
000256 
ooo2!P 
000260 
0 0026 1 
~! 1)0262 
000263 
0 0 0 2·6 4 
0 00265 
0 00266 
0 o.o 2 6 7 
000270 
000271 
000272 
000273 
000274 
000275 
000276 

ouo '2 77 
000300 
C00301 
0 00302 
000303 
000304 
00030:5 
8 00306 
rJ 00307 
000310 
OC0 311 
'J00 3i 2 
00031 3 
000314 
000 31:5 
0003 16 

00 0317 
000317 
000320 
000321 

006506 A 
000173 £ 
006~06 A 
000233 ~ 
005001 A 
055037 A 
055010 A 
025 ~124 A 
006706 A 
000000 j:l 

065021 A 
025043 A 
00~00 1 A 
17042:5 8 
065015 A 
0 ~~ 020 A 
006010 .A 
000020 A 
14:5020 A 
055042 A 

A 
A 

025025 
015034 
001016 A 
000 2 65 R 
015042 
120424 
055042 
. 1 "" . 1 C' U . .J U .~• 

12505 0 
055015 
100 7 4 7 
100444 
015042 
114062 
0:54001 
005001 
004'1· 40 

A 
A 
A 
A 
q 
A 
A 
A 
A 
A 
A 
A 
A 

100244 A 
100147 A 
006115 A 
100015 A 
1..1060~:i ti 
1000 15 A 
04~01::'· ~ 

000021 A 
00611:'3 A 
10 0 01~ A 
0060~~ A 
10001:-i A 
0 l:=i0i!· 3 A 
12::!044 '=1 
055043 A 
045041 A 

02~021 A 

0067.06 A 
000000 (:; 

000 322 01!50:50 A 

000323 
00032 4 
000325 
00032E. 
000327 
000330 
000331 
00 03 32 
000333 
00033 4 
000335 
000336 
000337 
00 0340 
000341 

·o o o 3 4 2 
1}00343 
000344 

0~~01!5 A 
006010 A 
000133 A 
00~311 A 
C55 0 2 0 A 
125015 A 
055021 A 
005001 A 
006055 A 
1.,0 0 0 2 t A 
015020 A 
001016 A 
ooo32o 
006706 
000000 
000 342 
006506 
000000 
0050 0 1 

R 
A 
A 
R 
A 
E 
A 

736 

737 

738 
739 
740 
7 41 
742 

STINT B 

JSR 

JS:R 

TZA 
STA 
STA 
LDB 
I J 1•1 P 

V$ST EP•B 

'v'<:.'.>TEP •Il 

CTENA Bd< 
CT:STAT t X 
CTEMPS,}( 
0 , B 

RESET EUFFER BUSY FLAG 
RESET FORMAT FLAG 
GE~ RETURN LO CATION 

D. 1 0 0 

D. 1 0 0 

LOO 
LOO 

. L i! O 
D. 10 0 
D. 1 0 0 

743 lll 
744 • 
7•15 • 

PACK C~IAR ACT£R RO~S OF RASTER DATA I NTO 
THE MATRI X IS SP EC I FI ED I N CW IDTH 

S TRTO S BliFFER - THE WIDTH OF 
I) (I 
(I I) 

00 
oc 
00 
0 0 

746 lit 
747 PUTR CI.J 
7A8 
749 
750 
751 
7~2 
753 

7:54 
755 
756 .,.,.., 
r ;.J ~ 

758 

759 
760 
761 
762 P UT1 
763 
7 64 
765 
76Eo 
767 
768 
769 
770 
77 l 
'172 ll 
'1.73 
774 
775 

776 

'177 
77$ 
7.7'3 
• • 
780 

781 
782 
783 
784 
78~ "' 
786 
787 PUT2 
783 

789 !If 
790 
791 
792 STCLR 
793 
794 EN DC06 
7'35 
796 
... ..,~ 
r ;~ i 

793 
733 
800 
so 1 

802 
803 
804 
80S 
806 
o u· ":" .... , 

STC LR 

£1'1DC07 

STS4A 1 

~~ '-.· 
810 

811 S T~SB 
8 12 

813 

.,. ... B 

.,;) I • 

LOB 
TZA 
DT'-1 
Sl B 
: TA 
LDA l 

S UB 
S TA 
LDB 
LI:'A 
JAKZ 

LDA 
ADD 
S TA 
LDA 
ADD 
S TA 
£XC 
E "r . ,, ~ 
LDA 
::1 F: A 
ST A 
T ~! A 

' LL RL 
•, 

E :< C . 
OR PE l! 

...... "E • 
~·"' 
T , ... 0 
•• l ' ' .... 

STA£ ll 

:... tA 
Al.' D 
S ·~o • 0 • 

It~ R 

L'1B 
BES 
I J ~~ p 

I C'T 
' I 

TX t! 
ADDI 
co rn 
I F F 
GOT O 
LDA 
!FF 
c orn 
S';" A 
Lf'~I 

D r~ ;;· 
S TA 
'-Hl I! 
<· ... ,~ .. .., , !"1 

-· ., . I ... H 
S T:.'~ E lll 

L '": A 
J~~! Z 

1 JI1P 

1: G! U 
I "" R ... . ;. 

TZA 

CTEMP2oX 
CBIT PToX 

B ... ,. -> ., 
CTBU F'P,X 
CTEt1 P1 d( 
020 

~H.MPl'X 
CP.ITPIJ ,X 
Cl~RTloX 
CT S IZE •X 
Fott'? 1 

.... 0 

C:::ITF'O tX 
!
.~ . .-. .. .;:. v 

u 

niAP I 11 
C~A C LK 
..... .... . , ... p >' 
'·· ' r• ~ .. r , , 

1- ~,.,. •• ,.. .... X .,t rJ u r r' 

c;p,ufp ,x 

CT BUFP , X 

CTBU F"P,X 

CBITPT d< 
C ~~ Hl TH ~ >: 
C:O:: lTPT,X 
Clr'iDX ,X 

c r r::r·1 P2, x 
0 
0 ~ B 

VORTEX -2 
':: i'o!'f) c 0 6 

CTBU FF 

;1 OR T E: X- 2 
u ·c;) co 7 
CTBUFA , >( 
VOR TEX - 2 

CT }1 LJfp , X 
91 

CT E. MP1 , >1. 
C: T B 1.: F' P , X 
•' T ' " M p ·"> '> 
,_. J • •• r • c. ' .~ 

• · .- • M p ~· '< ._., __ , , 

CT01Pl , X 
.n s 4A1 

c ' 2 

SAVE ENTRY C.1 
USE BIT POINTER TO COMPUT STA ·ros BUFFER 

WORD AND BIT POSITION 
SA VE BUFFER ~~DRD D.l 

00 
co 
0 0 :S A V E R D 1 A I ri D E R 

ACTUAL BIT POS ITIO N IS 16 MI~us· REMAINDER 0 ,, ·J 

COMPU TE BIT POSIT I ON 
SAVE BIT PO S I filJI'l 
GE T CHARAC 1 ER MATRIX ROW-SAVE IN B REG 

ju •. ~ ~oR L A"~ r •T z r " HAR l ' lr" r , ., ,'"-" ~ . ...> J t. \... rt 

RECOVER BIT POSITI ON 

00 
00 
00 
(l(l 

~D JUST SHIFT F ACTO R FOR NORMAl 'CHAR 
SAVE S HI~T FASTOR 

SI ZE 
0 (I 
00 
G •:: 

GET B ~ F rER WQR D LO CATION 
ADD BUF FER ORI GIN 
S AVE ACT UAl_ LOCATIDN 
DI ::: >H LE CLlJ CK 
D I S P. B L E PHiS 
GE ·~ .3 IT PDS:l T I ON 

SHIFT AB R£ G TO PO S! TION ROW TO PROPER 
B IT PO S IT I ON 

EN A BI . E Piii S 
EN ,, •.. , F.. CLar·•-r·4 r.:. '-· _ _, _. ... 
P t'T ,~._ R,. nr- ..., ,., , , u. r t"1 . t u .- ..... w .. ., It' ~ '' E~ I~' T " B ' 'F~r R 1 h 1'·. .J r ! , . . 1.1 r r.., 

PUT r AR T OF ROW IN B REG I ~ TD BUFF ER 

BUF FER POIN TER EY THE 
IJ~~r H OF THE CH q R ~ C T ERS 

SAVE BIT POrNTER 
UP~AT E COUN T OF' NU:·! ~ER OF 

; · g oN~ Fc R~·r n ~ o ~ A ~ o , ·. .., t I ,_., L . ._ '-• ,o '> f"' h f'< 

"'E .' '" :-t"' E RET '•RM H~D n "·- ·:.-<-•"< _ ·' • ._, i\ , •. • · 1 1 r.. c. .., ...:: 
RE TUR N ADD RZS S PU T HER E 
R E ., ' 0 ~ • ..., 

I '-' ;":., 1 1 

CTDL f'lDDRE ~:;:s 

TO t"\ N '' FE"'' RE D ; ... -,,.,:,. -~·- ' 

C: :·!A R ACT E..~ S 

FOfH 1 ron;T t: i\: TO ST A TO:::~ BUFFE :;:; 

GET ORIGIN OF' BUFF' [R 

IM ~ TIALI Z E BUFfER I riDfX 

D . 1 
D . 1 
D . 1 

D. 1 

D. 1 

D. 1 

D. 1 

D . 1 

c . 1 
:S. 2 

() (; ,., ,., 
" ·-0(1 
0 0 

0 0 
( , .-, ..... .. 
,., l'' 
•J • 

00 
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0 lj 
'"\ '1 ·' . 
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,.. ., 
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0 0 

.... ,., 
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" 0 OJ 
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B . 2 (!'} 
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V2 
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() (: 
0 J 
.-. -. ._ . . _; 

v 2 0 ·:; 
v2 eo 
.... ·=· ~ ,. ! 
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D . l (1 0 
v 2 0 !.1 
I I ,.., • , , 
y ~ .._, ... 

( . .. , -· '· ... ') 
•.J ' 

0 :) 
•H I . . . ' ..... . ·' 

SA VE I NDD< 
ADD :EliFFER 
~ rr- t1 ""' H ·. ,-. L ~ ,. '· •~ .;,. 

OR iGIN 
ACTUAL 

TtJ T ~~DEX 

~H· D~:ESS OJ:" BUFFER ~lORD •) lj 

CLE~ R B UF F E ~ !.lORD 

GEl JHUEX .~~i D SE E IF DONE CL.E ARING BUFF 
.J U t·l ? I F tlO T 11 0 N E 

RE T U R l~ 
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00737 
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00 7 40 
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0 0742 

007 43 
0 0744 
0 0 7 45 
0 07 46 
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0 0749 
007 50 
00 751 
0 0 - ·- ·::> 

/ ;:. ·-
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0 0 7 55 
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00758 

0 0 7 59 
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0 0 787 
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0 0 79 1 
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0004 13 A V$ DCB 01)0346 A 
0003 0 5 A . VSPTVB . 0003E.l A 
0003.:!8 E VSSPAC 000201 e: 
C003 C3 A VSTB 000342 ~ 0 0 0 .,. ... .., ...... ...) , A V$TKSZ 0003 <···~ A 
000304 A VSUTB 00000(1 R 
000420 A ZERO 

1 36 137 138 139 
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167 168 16'3 170 
177 176 17 '3 1 80 
1 8 6 187 188 189 
19 7 209 210 2 11 
219 220 221 230 
2 4 2 2 4 3 

1 1 s 119 120 t 2 1 
37 / 3 78 379 
255 256 257 25S 
264 265 266 267 
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~~ 0 
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F"NAM3 
LCJP 
I'IP 
NPMR3 
ONE 
PIM4 
P r r1 e 
RAO • 

RB1 
RSTPR 
SEVEN 
STIN TA 
STNRM 
STS4A1 
STS5B 
TB ATSK 
TBIO 
TBISRS 
TBKN3 
TERS E 
TBSO 
TBS1 2 
TBS2 
TBS6 
TE ST 
TBTRD 
V$1MIN 
VSBI C2 
V$BV~l 
\I$CKPT 
V$CRI1 
V$GTMS 
V$F GL B 
\I$ lOA 
VSJNAM 
VSLIT 
V $L Uti T 
\I$LUT3 
V$0PCF 
V$SCTL 
VSSTBC 
\I$TBGT 
VSTt1 1·i 
VSWRIT 

14 0 141 
1:5:5 1!57 
171 172 
lSl 182 
1 9 ~ 193 
212 213 
231 232 

12 2 

259 260 
'='60 ... .... 269 
27 ? 278 
28€ 287 
295 296 
304 30 5 

2 00 20 4 
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E.2 VORTEX LI ST ING VZC PA PRO GRM~ PA GE 1 LISTHIG PAGE < 6 1 1 ) 

. .. --- .. -· .. •· - -. -

0 0 0 0 0 1 

000000 
0 0 0 0 0 1 
(! 00(!02 
000003 
000004 
000005 
00000€. 
000007 
000010 
0000 1 1 
80001 2 
00001 3 
00001 4 
000015 
00 0 01 ::. 
00 001.7 
00002 (. 
00 0021 
" 0 ~ f'l ., -. u ...... ; c: .:. 
000(121 
::'.G C024 
l100025 
000026 
0 00 027 
000030 .. 

A 
A 
A 
~-.. 
A 
A 

A 
A 
A 
A 
A 

" ,., 

.::. 
A 
A 
A 
,') 

.:. 
A 
A 
A 

00::10 1 7 q 
000016 A 
0000 1 5 ~ 
':100014 ,:: 
J00012 H 
00 00 1::: A 
'JOGOl: A 
OOOO l t: A 
00::100 ? (.l 

OOGIJ06 (.'J 

00000 5 ~l 
OOGOO·t ~~ 
000003 ~; 
00t:002 ~ 

OOOCOl A 
iJCOCI~O A 

0 -· . • •• 

1 
2 
3 
•• .. 
5 
6 
7 

'3 
1 0 
l 1 
1 2 
13 
1 4 
1 5 
17 
'; 0 
4 V 

1 '=' . ~ 
2 0 
21 
..... ·~ cc 

24 

29 
30 
3 1 
'""":-
~.:. 

33 
.... A 

-=· ... 
.... C' 
,JJ 

?'7 
~·' 
"':'~ •.J ,_. 

39 
40 
4 1 

" 4 2 

44 
4 5 
4E. 
.1. . <' 
48 
49 

VORTEX 
• THIS 
l'! 

!;E T 
I S A 

1 
COP YR IGHTED 

PUT LAST FiJR 
PROGR AM . COPYRIGH T 

VOR TEX 
1 972 B''l' VAR 1 Ali DATA MAC HINE S 

v . n . r1 . PA RT NO. 92L 0 60 5 -101B 

RELF. ASE D 03/0 1/74 

'./ZC PA 

TITLE V.ZCP A 

~• :: ••··~ ~ ~--~·-- ~~ -··~········~·* ~ ~········ * ·~····~·······~······~·····~ 
•~ • • T' IDB SETU P **~ 
~ 

1 •~••~•••~•••••~ ~ ••••••••x•••••w.•~••••••••~• • •~•~••••••'• ~ ••••••••••••~ 
TBTRD EQU 0 TASK THREAD 
TES T EQU 1 TASK ~ TAT US 
TEPL EQU 2 S TATUS CONT. CBITS 15-S),PRlUR!TY LEVE1.(5-0 
TEEVNT E QU 3 I N1ERRUPT EVCNT 
TBRSA EQU 4 A RE~ tiTRANT 
TERSE EQU 3 J REENTRANT 
TBRSX EQU ~ X REE NTRANT 
TBRS P ~QU 7 OF/P REE NTRA NT 
TP.RSTS S GtU 8 TEr1P . STG. f<:EENTRA IH 
TE ~ NTY EQU 9 TASK ENTRY LOCATION 

Al-l D 
M~D 
AND 
(4 N D 
AN D 

~-u -.:·r•N n ~ ·-· '·· 
S U ~ P E l·l D 
SU SFEtiD 
S U :•: f Er'i D 
SUS:PEttD 

,~ T ' 'F ~ I t t .. ,, 

S: T'ICK 
S TACK 
·-· ·r A..- v ..:> • ., ,, 

TBlMS EQU iO TIME COUNTER CLOCK RESOl.U TION IN 5MS INC 
T B T M I N "= Q U 1 1 T I :1 E C 0 U t{T :::- R .. C L 0 C K M IN UTE I NCR E 11 E rlT S 
TB ISA EQU :2 A INTERRUP T STACK 
TEISB E QU 1 3 B I NTERRUP T STA':K 
TBI S X EQU :~ X INTERRU2 T ST ACK 
TBiSP 7 ~U 15 OF/P INTERR~PT ST ACK 
TBISR S ~;>U ! ·', REEr!T. STACK rNTF. ~ P.UPT STAU~ 
T 3 ! C 1:: '' L: ;, 7 :E: L I( Al L 0 C ( !. 5 ·• 1 (J ) • 1 / 0 T H R ( 9 · 5 J , l / 0 ~~ C T ( 4- 0 ) 
T1VN1 SQU JS TAS K NAME 
~r.:Kfi2 

TBKN3 
TBTLC 
TECP1 H 
TEAT';f~ 
.,. "' ... "' E I ..._. r: . ..;,. ... 

' 

T BS: I Z 
TB IWLL . 
TB KE'f 
TB i'i ir·Jij 
-,t"! r~ r 

£.• 4 -

E "' ..., c 0 ' - liA.' .. 

E ~ 1.; 

i. •""\ • • ._ IX ..,., 

SOl.! 
I C' T 

' . 
1":'1 1 0 
~. . 
t::(;ll J 

CQ U 
:. n 1 • '-..,. ..... 

CONT 

-:"J1 
L. • 

21 

·:· . ., 
L . .... 

't lJ Rl'EX - 2 
Ei'!'D C01 
-=- !'i ~~ 

? .0: ... _ -· 
2 E-
.. . 

T A~· f, :·JANE: 
1S T L O C . OF TASK ALL.OC AT ABL £ 
BACK S2 DUND Tn ~ K QU EUE 
T I D F: :. 0 C . 0 f (~ C 1I VAT ~ tl G 7 A::;: I< 
TA ~; f.: EF::P.DR CIHIE 

TA S ~:: S I ZE 
NU S!. [ US INDI CA TOR , DITS 15 -10 
TA ~K ' :·~AP :< E Y , E: I T S 38 -!'10 
TA SV ' S M~P I MA GE AD DR~S S 
It,-•,.,"t'--T ~- · ru~ 

1 I •- .~ •'. J ~ , J ' H ~. 

i ; ..... 
y c 
V2 
I . ;) 
v ~ 

V2 
V2 
I I .-, 
'I C. 
I i - , 
y c:. 

"' 0 r ' r• ( .... • .:. ..... r. 
51 ~ ~ ~ ~~~~ ·•l· ~~~-~ ~ •~~~•~••*~•~•~• ~~ ~· ~~ ·~ ~ ~- ~ ~~ •a w ~ ~· ~~£~•w ~ *~~~* •• • ~ ~ ~ ~ ~ 
52 )!( 

53 ~~:ae· Y. 

5 ·1 'If. 
TAS K STA TIJ S DESCRIPTIO N CElT :; [T ~~ 0 R D 1 ) 

55 ~~~~*«~9 ~ ~· -····~~--~--~~~-~-· ·~·,· ·~-·~ ~ - ~ ~* **~-~~ ·~ · ·· '-~«~-~~ ~ ···~-~~ 
c - · ' . - ' 
5'3 
60 
6: 
63 

65 

.--r:- C• 

69 
.,. "! 

' . 
1
-, ':) 

' . 
'"":' . ~ 
I' .. :f 

.. 1' .~ 

t' b 
7? 
... , 0 

•J 

.... t:• ·~· 1 .. 
• A..' ·- · ..J 

TE ::: l4 
T:'3 :\: 1 3 
T:B :::: 12 
TB7.:1 1 
r .r. :; 1o 
Tp - (l . .. .. " ,; 

TB -.:· o 
·- · v 

"'r" 1"\ ~ ....,. 
! ~:· .;;. ; 

T ~ , . 6 -· -· 
TI:: S 5 
T "::• ·.:· 4 

I 4o' • • ' 

T T o ·:"· "'"' 
I r.• .; . ..:, 

T F: .:. 0 

\." !,; ~ 1 .. -
f.. . ' I I - •• ..I 

E QU 
E ,, ~~ 
E ,- I ' ... ·) 

("" ..... .. 
'- t..: \..J 

,- ' '!o I I 
C. :J V 

o: (',) '.! 
,_, .. , r 
..:. ,• ·-
E •-' IJ 
~ ~~ 'J 
t~ ... L 
r • ; .. 1 • 
t;. • .• •.J 

:- .. , 'J , .. 
... ' • ..., I I 
[... 4. • ,,l 

- ~. J ... _ t; ... l,. 

e . ' C ' .... .-;:., ..... 

. ... 
i ~· . ~ 
l ., 
...... ' . . . . .... . .., 
•. 1 .. 

1 ] 
: i) 

9 
8 

• .. 
-~·· ·-· 
~-

Irl ·: ~~RUPT ~ u s :~ END 
TA S K SUSPEfHI 
TA 3K f:!:E:ORT 
T A SK EXIT 
TI D ~ CORE AES !DrNT 
CORE R E S~ D E" ~ TASK 
FD 2':. GROUI'iD TAS K 
T A S K P R 0 T E C ':" E JJ 
TA "I" ~r!..J['Tl l~~ :· -"' l':• V 

.~ . .. .::, ..... • • J.• l ... • l ... ,:_ ,u J:• I 

T i l~ ~ DELAY ACTIVE 
T "' .... : c· ll , . __ D !:'' A '·-' ·- L. I 

T '" :., ~· 'J '' r T ., tJ ,- T' D "' E ... _ , • h . ... .. .) ' I:•. U~~:DED 
T l"o ,~ o• 

H ..) t , 

T ,. '"' I .• H .;,"'·· 

·- .-..... , ,., l"'l 
L , "t J'l<. ._J r ..... 
T '"· ' T r- I) -""'I I ' .-, .,. J. 1 1 I (., .. 1-;, •.,• t- l E. >' P E " ~ c · D ••• t ,. lt:. 

0 \r~- c·· • . . -.,, 
'-• • • • I'' 

-, " •;"'• ; ... ,..., ~· ( · .. 
U F' ·••·• '-.J • • 

T--:r; • •. ., r -..; ~J T r ON A"T r' I" r ~ T ,., ..... K 
1 ·- f"·. I I .1 t n .. '· \' t'( L... t~ ,:... ' 

T • - •. 
~ ~) r .. .,.. ;:- .. ~ r- •.· ... • , 'L L 0 C -'> 1' L' •·· - l 0 ·' D E ·r· . ., - I' \,.. ... ~ • h "' M ~ .... t H .u 

·a· .1· • .::· v · 1 H •.. , .. , 

~ ~ - - • •••• •• •• •••• w •--•-•-••-••••• ~ w ww :t· -- -•• ~ ~ • wwww ·• ~' • •••~•w•••w~•-~ - -~ --1 _, ....-; ;-..p: ..... y; .... ]p, ..... ·"'· . , -~ ~ .. w • ..,; . T. . ~ -~- :.1: ~ - ... ,..-; ,-.; ... .ilK .... ,.,, y. .. • • -"'· ,, ., -.; - ~ ;or, ,.,. ... -~ ...... ·" · .•• ·"l'o • }II; ..... ~- ,... .v •. ~ .. _,._ :.; .-.. ,.,., ... , ,. ,If' ....... , ..,., ;"1', • ..:. · ' · 

so 
81 ,., .-. 
.j .:.. 

~ -. 
oj .j 
~ . ., 
-\:'• ...J -.. ., C• , . 

,-.. -. ov 
··=· ·:'J ._. •'" 
...... . -. 
:.' 1, 1 

.... ' 
::' J. 

93 
·~ 4 
95 
9 6 - ~ ';J...-

':l8 
l(l c 
1 0 1 
1 n -=> . ,_ 
11)3 
1 r• "" J. ,_. . ... 

;;, 

:..~~ 

~ 

TA SK ST ~ TU~ DES CRIPTION / " I .,. ··~ ·.- ,. !.! 0 ;:oo n · .. _ , .._ _ ..... r • .t..• 
~ . - . ~ . 

~ ~~ ~W ~ll!~ ,· ·~~-~~·•~~~ ~-•••••*~ ~···~~ ~r ~~·~·•~w~•M~•• *~~~* •~~ · ~~ -• ~ •~• • •• 
~ B IT 1 5 TA SK OPENE D 
~ B ! r 1 4 U ;-~ U ::; £ D 
• BIT 13 OVERLA Y LOAD 
if F: 7 T 1 2 TASK Wf.liT ir-,:.; f.llR BA: K•:;:;: r.J UND TA ~;· 1·: I /0 TO 
~ ~ '' "K L 0"' ",... .,.. '' ' ' ~ ''" ·r • . ..... I ,-' 0 '" ,,'I .... LE T E .... ~ ·•· , 1-t <!> ._ 1_, ' ' t. .L1 - 1.-' • .. • i U I 1 l ; - ' • :.:• •.,.• Ll l r- t.j I\ 

co rl Pt. r r E 
BI1 1 :. 

~ I S :::~ E T ( A L L rJ :. :.; T A .B l. ( ~ F H C E A V A I : . A B L E ) 
* E: ! T 1 1 - D E F' I N £ S T H r~ T A L. L 0 C A T i"l T:: :. f: S: P A C [ I S fl V r.:t I L A F; l £ , T ~:: '-, ' 

r·J· t=' 

't"• r ,. 
• • • 
.. l T •• • 

SIT· 
> I- C .. ~ f. 

! 0 
9 

• 

,, ! L D .~ ,, T I N Ci T (~ ,. v 
- r-. ·-· -. 0 • ' • 

"T T C" ""M .... T!"'' "r • •:-· 
.1:• 4 •.J 1 I' ~ M " - ' ~-
BACK (jRQU N D T •: :;:·~ 
T q S K W A l T ! N :j ~- ;.; !': 
SC HEDU:..IN G. 

8 ; · fJ E. UN U S !:. D 
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c· 
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'""B •.' w PRO CES SOR LIJW CORE 
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• • • .... . ·- .. ------~ · -. - 0 ··-· ----- ··-· ··- . . ... . -· - ... ' . 

02 
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.-.. -. . ; :_ 
t"t ,.., 

l ! .:. 

(1 2 . . 
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• • • 
•. l .:. 

I . , ,.J .:. 
LJ2 
02 
!"• • :.· " ._ 
'j -:• ' ,_ 
r .-
TJ ~ 
I ' 0:• ·.• .__ 
' ~ ., c. 

.•. -. :) c 

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

·, ·:J 
' ~ , .. ··.:· ... -

•': -. . ·-
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IJ .-. 

(_ 
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.-. .: . . . .. . . 
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0 0 0 0 1 
0000 2 
00003 
00004 
00 00 5 
00 006 
•) 0 0 0 7 
(J I) 0 0 :;.l 
0(101)9 
0 0 0 1(1 
1)0011 
1)(10J 2 
0 0013 
00014 
0(1015 
000 1 7 
0 0 0 1 8 
:) (I 0 t 9 
r , 0 0 " fl i,l c. 
0 0021 
,., L'l r, ·:::> ·:• ... ~ .... _ 
0002 ::: 
00024 
00025 
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•.1 1.1 u c •::. 
'' r, I) ·:o -.• ·-· '• ... , . 

0 0 0 2 ·~ 
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E. 2 Y.ORTEX. L ·I STING YZCPA PRO GRAM PAGE 2 LI STING PA GE ( 612 ) 

...... 

. . . f
,. .. -... 

. . 
. . 

.. . 

.... : . . 
' . . . 

. . . . 
' .. 

0000:56 A · 
tl00070 A 
000074 A 
00007~ ~ \ 
000046 A 

000047 A ' 
I 

' 

00 0300 A . 
000300 A ' 
000301 A 
0003Q2 ~ 
0003 03 A 
00 0 304 A 
0 .0030 5 A 
0 00 .306 A 
0 0tl 307 A 
0 0.0 310 A 
000311 A 
00 0 3 12 A 
0.00 313 ~ 
00031 ·-+ A 
00031:5 A 

0003 16 A 
0 00 317' A 

000320 A 

00 0 3 30 A 
000334 A 

000341 A 
00 0 3 42 A 
00 03 4 3 A 
000344 A 
000345 A 
00034 6 A 
000347 A 
000350 A 
0003:51 A 
0003:52 A 
000353 A 
000 3 :54 A 
0003:55 A 
0 0 0356 A 

• ••• 

000360 A 
00 0361 A 
0 00 362 A 
00tl3&3 A 

• ,., 

~ .. 
''1.0.:5 .. . t .. 

1n6 •••••••·•~·••••~•••••••••••••••••••••••••••••••••w.•••••••~~•••••••••••• 
02 
1)2 

108 LCJP EQU O~o· 
109 V$JNA" £QU LCJ~ . 
110 VSLCNT EQU f_C JP+4 
111 V$ JCF~ EQU LCJP+~ 
112 • 
113 • 
114 • 
115 • 
11 6 • 
118 V$JIC1 EQU 
119 V$DATE EQU 
1 20 IJ$P LCT EQU 
121 V$BGLI EQU 
122 V$CRDI'1 . EQ U 
123 ' !1! 
l ' 24 lll 
12.5 VSJCTM E:QU 
126 E.JEC 

1 .. CJP•6 
LCJP•16 
LCJP +20 
LCJ P+21 
LCJ P-2 

LCJP-1 

JCP NAME 
LIN£ COU NT 
JC P FLA GS 
liT 2-0 = LOAD AND GO FLAG S 
BIT 3 = DUM P FLAG 1=D UHP • O=NO DU MP 
BIT 4 = DUMP FL AG IF' LOAD AND GO 
BIT 9 - ~ = UNUS ED 

02 .... ~. 
v r:. 

-B IT 1 5- 10 = BG EXTRA CORE BLOCKS TO ALLOC 
BI C IN TERRUPT ADDRE SS TABL E C10 WOR DS) 
JCP DATE RECORD 

02 
02 
02 
02 
fJ 2 
02 
02 
02 
02 

P t RMINATE liNE COUN T 
J CP LI~ KEY AND LU NO. <BACKGROUND LIB > 
CARD . KE YP UNCH · TYPE. 0=:026, 1=029 
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' 13 4 VSCT L E QU . LC 
135 VSC PL EQU LC+l 
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137 VS TB EOU LC +3 
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1~ 9 VS PT VB EQU LC +5 
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l4 2 V$CKP T f.QU LC+S 
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000170 

.1) 0 0 1 7 1 
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l.DX 
STA 
JMP 
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SUB 
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LDX 
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COHT 
IF'T 
LDA 
ST A 
IFF' 
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LIt A 
STA 
IFF 
CONT 
LDX 
LDA 
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.JAZ 

SU JJ 
.JAZ 

LDA 
SUB 
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STA 
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'- DA 
STA 
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IFF 
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IFF 
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IXR 
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I XR 
S T X 
LDA 
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· S T~ 
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STA 
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IFF 
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L'OA 
IfF 
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TBRSTS•X 
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ROPWD•X 
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B~S 
CPAH 

WEOF'CH 
CTBBGt'l•l 
0 ' X 
CPEA 
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CPEA 

• 
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VORTEX-2 
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DRECL,X 
'lBurr,x 
MPDVAD •V$STO 
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VORT EX-2 
DR[CL, X 
CTMPB,B 
VORTEX-2 
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VORlEX-2 
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tt70000 
CPCA 
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· " D A vr: 

CTMPB ,B 
DSO 
C f'BC 

:J 80 
cntPB• B 
CHI D$' B 
CTBBGI'f,B 
C TI'IP~,B 
CTMPC d~ 
VO:\T EX-2 
MPilVAD•V$ST3 
o, x 
'v'ORTEX -2 
I':Pl.JVAD ,V$~TO 

CTMPC,B 
C Tf1 P ~" B 
0 ' X 

C TMP ~,E 
C'T i1 P B, .B 

CT HPB•B 
c:=-BE 

CF'EA 

CTMPB,B 
1:;60 
CPCC 

!.'60 
C; TMPB ,B 
r:n~ns ,B 
r:.. -r.~: ·a~N , 1 
Cl:~? A•B 
c:ttPC ,B 
'Jrl!; TE:X -2 
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VORTEX-2 
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PROGRAM PAGE 

GET RQBLK ADRS 

GET OP CODE 

6 

URITE OPER AT ION 7 
YES 

NO - UEOF OPERATION 1 
NO 

YES - GET ~EDF CHAR 
GET BUF'R ADRS 
STORE CHAR IN BUFR 
GO TO PUNCH CARD ... 
TEST FOR 
FUNC OPERAT I ON 
NO - EXIT 

YES - GO TO PUNCH CARD 

' 
' • I . 

$UITCH TO USER "S MAP 
GET . RE CDRD LENGTH 
GET BUFFER ADDR ESS 
RESTORE MAP G 

GET RECORD LENGTH 
SAVr IN C TR~R TABLE 

. 
GET BUF'R ADRS 
SAV E IN CTRLR TABLE 

GET MODE = SYST EM BINA RY 1 
YES 

NO, = AS CII 
YES 

MODE = UNFOR~qTTED 
GE T ·COUNT 
. I r GTR THAti 

so, SET TO SO 

SET UP 
PUNCH BUF'R s:'1DRS 

SUITCH TO U~ER'S MAP 
PI C:< UP LJO :~D 

RESTORE MA:' 0 

SAVE POINTE R 

S T 0 R E LJ C·R D 

SAVE POINTER 

DECR!::i'IENT COU~H 

SYST~M BIN ARY MODE 
G E T ~~ 0 I< D C 0 U ;·1 f 
IF' GTR THAN 

60, S ET TO 60 

SET IJ P 
PUt'!CH ~l:f'R ADRS 

SI.JITCH TO •J S:E R" S "AP 
GE ·; 1ST I.JOR D 
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E.i VORtEX LISTING 

0 0 0 6!4 0 020 06 A 
0 0062:5 .OG12 0 2 A 
00 0626 004006 A 
0 006t"7 00 t 0!2 A 
000630 001 022 n 
0 0 0 631 0 0 10 0 6 A 
0 00632 0020 0 6 A 
0 00 633 0 0 4 006 A 
0 00634 0.0004 2 A 
000 63~ Q~1 0 4 2 . A 
00 0636 0 4 0 4 2 A 
000 6 3 7 004 000 A 
0006 40 000 0 2 2 A 
0 0 06 41 0 1)4 0 1 2 A 
C006 4 2 000 l 02 A 
000 64 3 o o o ~ u~ ~~ 
0006 44 0 04 02 A 
00 064:5 001202 A 
00 064 6 00 4 022 A 
0006 4 7 00 1 !) 1 2 A 
00 06~ 0 0 020 2 2 ·A 
00 ()6$1 00 0006 A 
0006 $ 2 oooeo 2 A 

000011 A 
000 4 04 A 

ENTR'/. HAMES 
000000 R VZCP A 
t: Xl' E ~NA L NAME S 
000 40 5 E \o'$lliC 

' ':':Yt1 EQ LS 
0000 4 4 A APIM 
.-. " 1"\ 0 l 2 .... f..i 'J A BlO 
0000 1 6 A !14 
000.00:4 A :S4 
':'000 1 0 A :ss 
00047~ A :sr•1 177 
0 0 0.46 3 A JM3 77 
OOOf441 A !RO 
000 4:5:5 A !10 2 
nnl" 44"" ._, ".J v . .:J A BR2 
'::!3'.14 4 7 A 

. 
E R 6 

000421 A :s::o 
00043 :i A" :B S 1 2 
000423 A l! $2 . 
'J00427 ~ BS6 
0000 4 7 A CLOCK 
0000 45 R CPAA 
000 070 R CP AI1 B 
(100 1 56 ~ CPBC 
OCO el O R. CPCE 
0 002 75 R CP.DA 
00033~ R CPD G 
'JG0 4 2 S R C P~D 
0 00 4 7 :5 R CPSRDV 
000003 A CTDST 
C00022 A CT MPC 
.:J00 4 77 R D40 
0007 4 7 A DISCLK 
:) 00 424 A E IGH T 
000 46~ ~ F" IVE 
0 0 0 4 62 A LH W 
0002 4:5 A MPI1R 2 
!JOO!S 02 R N7000 0 
000 421 A ONE 
3 0 00 43 A PIM4 
000 040 A P I M8 
0000 2 0 A RBl 
0 0 0 0 0 0 A RS TPR 
000 0 27 A TB ATSK 
000 0 21 A TB IC 
000 02 0 A TBIS RS 
0000 24 A TBKN3 
000030 A TBRSE 
000000 A TBSO 
000014 A TBS1 2 
:J0000 2 A T B ''" .>C. 

000 006 A TB S6 
00 0 00 1 A TB ST 
0 00000 A TBTRD 
~01) 4 03 A V$1M I N 
00040 5 E V$BIC 
0 0 03 34 A V$CAM .. 
0 0 0 30 1 A V$ CPL 
0003 0 2 A V$ CRS 
00 007 0 A V$ DAT E 
000 0 00 E V$£ )<EC 
000 3 50 A V$ F" RE E 
0 000 55 A V$ JCF' G 
·o o o o s 4 A V$LC NT 
0 0 0307 A \I $L RSK 
1)00 4 00 A V$LIJ T1 

. 
. 771 DATA 
·' 7'2 DirT A 
793 J::j:!TA 
794 DATA 
79:5 CPCT 2 6 DATA 
79 6 DATA 
797 DATA 
798 llATA 

' 79 9 . . . DA TA 
SO D ·n ATA 

·80 1 DATA 
802 DA TA 
8 0 3 DATA 
8 0 4 DA TA 

i 8 0 5 DATA 
' 806 DATA 

8 0 7 DATA 
soe DAT A 
so .9 DAT A 
8 1 0 !.lAT A 
s 11 DATA 
8 1 2 DATA 
8 1 3 DATA 
8 1 4 CTBIC B EQU 
81~ V$BIB1 EJU 
9 1 6 ll! BIC 
917 EHD 

0 00 474 E Y$£ RR 

0 000 0 2 A B 
0000 1 3 A B11 
0 000 17 • H B15 
00000!:5 ~ - :S5 
000 0 1 1 A B9 
000477 A ·BI11 77 7 
0 00 46 7 n BM7 
00044 2 A BR1 
OOQ45 F.. A BR13 
0 0044 4 A BR3 
0004 5 0 ~ BR7 
0 0 0422 (:l · BS 1 
00 0 4 36 , ~ : BS13 
0 00 424 
00 0 4 30 
000031 
OOOO:i2 
00 0 077 
000160 
0 0 06 3 0 
0 0 030 4 
oo:::: 61 
000432 
000016 
000006 
0 0000 4 
000500 
0 007 4 5 
00 01 47 
00 0 4 2:3 
00 0 04~ 
000345 
0 0 0 50 3 
000040 
00 0:> 4 0 
000 0 4 0 
00000 2 
0 0 0003 
0 00026 
0 000 1 4 
0000 1 6 
000002 
000007 
00000 1 
000015 
000003 
001)007 
OOC023 
000471 
0004 1 ~ 
0130056 
0003~3· 
0 000 4 6 
0003 6 0 
000355 
000347 
000320 
000047 
00031:3 
0 0 (I 3 t;:;: 
00 0 40 1 

A BS 3 
A BS 7 
R CPA2 
R CPAB 
R .CP AF' 

' R CPBE 
R CPC T26 
R ' CPD C 
R CPDK . 

~ CPE F' 
A ·c TBB GN 
A 
A 
R 
A 
~~ 
A 
A 
A 
R 
A 
A 
A 
A 
M 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
"' ,.. 
A 
A 
A 
A 
A 

• > • • ; 
··~ . 

' ' >a . • . .. . 

CTD VAD 
CTR QBK 
D60 
DI SMP 
ENACL K 
fO UR 
MP 
MPMR3 
N7 40 0 
PIMl 
PIMS 
RAO 
RF CB 
RTI DB 
TB CPTH 
TBI S A 
TBIS X 
TBPL 
TBR SP 
TBSl 
TBS1 3 
TBS3 
TBS7 
TBTLC 
TE N 
V$ Bf C 
V$BI C1 
V$ CI~B 
V$C RDM 
V$ CTAD 
V$ DSTB 
'./ $ FGL B 
V$I M 
V$ JCT M 
II $LER 
Vs L~A L 
'v' $L IJ T2 

• - . 

YZCPA PROGRAM PAGE 10 LISTING PAGE < 620 ) 

020 06 !ACKSLASK 0 2 •0 0792 
0 1202 RT BRACKE T 02 00 79 3 
u400 6 UP ARROI.I 0 2 007 9 4 
0 10 22 BA CK ARii!CIJ 02 007 9 5 
0 1 0 2 2 QU OT E S 02 00 7 96 
0 1 00 6 POU ti D SIGN 0 2 007 9 7 
0200 6 PER CENT 0 2 00 7 98 
!) 4 0 0 6 AM PER S AND 0 2 .0 0 799 • 

000 42 PRIME 0 2 00800 
0 1 04 2 LEF T PAR EN 02 00801 
0 4 0 42 RT P AR EN 02 0080 2 
!)4000 PL US (1 ''=" - ... 00803 
0002 2 COLON 02 00804 . . 
() 4 0 12 LES S THA N 02 0 0 80 5 • • 

0 0 10 2 EQ UAL 02 0 0 80 6 
000 1 2 GTR THAN 02 00807 
0 4 20 2 .. QUE ST ION MARK 02 00808 
0 1 20 2 AT S I GN 02 00809 
.C 4 C 2 2 LEf T BRA CK ET 02 00810 
0 1 0 1 2 BACKSL AS H 02 00811 
i • ~ 0 ':) 2 . ._ ._ RT BRACKET 02 00812 
0000 6 UP ARR CI-I 0 ~. c 00813 
00202 BACK ARRO W ,, .) ... ... 00814 
9 0 .-. .:; OO E:15 
0 40 4 02 0 0 .-. q:, 

C• .&. -

IO:HE HAND LER ROUTI NE ··o 2 00817 
o~ ·- 0081:::: 

0 0 00 00 E Y$£ XE C 0004 67 E '.J $ f N R 

000 0 (10 A BO 0 0 0001 A B1 
0000 1 4 A B1 2 00 0015 A Bl 3 
0000 02 A B2 00 0003 A B3 
00 0 0 06 A 8 6 0 0 0007 - ~ B7 
00 0 4 21 A Bl11 0004 7 2 A B ~117 
0 0 04 5·~· A B r13 110 0 4 73 A lH13 7 
0004 74 A EM77 00 0 4 76 A BM7 l 7 
000453 A BR lO 0004 ~ 4 A BR 11 
0004 57 A BR14 0004 60 A BR15 
0 0 0 4 45 A BR4 0004 <~6 A BR5 
0 0 0 4 ~1 A BR8 000452 A BR9 
000 4 33 A BS lO 00043 ~ t:. BSl l 
000 4 37 A BS 14 0 0 04~0 A BS15 
0 0 0 4 25 A BS4 000 4 26 n BSS 
0 0 04::!1 A B!':9 000432 A ES9 
000013 R CPA3 oooo s r:. R CPA4 
0 0 00~5 R CPAC 000063 R CPA II 
00 01 24 :?. CPAH 0 00 1 32 R CPBA 
0 00 1 77 R CPC A 0 0020 €. R CPCS 
0 006 05 R CPC T29 O OQ ~ C5 ~ CPC TAB 
000306 R CP DE 00033 3 R CPDF 
00036 3 R CP Dti 0004 0? R CPEA 
000 4 61 R CPE N 000 4 70 R CPE!~ 
00001 7 " ..... CTBE ND 0000 1 1 A CTBIC B 
000020 " ·~ CTMP A 0 00021 A CTM?B 
00001.0 A CTSTAT 0 000 13 A CTWDS 
000 5 01. R DSO 000001 A DBUF'F 
000 4 .:\1 A DI SP IM 000000 .A DRECl 
000 6 45 l':i E NAr1 P 0 00244 A Eti AP II'I 
00 0 3fl0 A LC 0 0005 0 A LCJP 
0 00 0 4~ A MP MRO 0 00 1 .:15 A 1'1P MR1 
0 004 20 A MT 000 4 76 R N2 4 0 
00 04 61 A NEG 00 0 4 70 A NI NE 
0 0 0 0 41 A P IM 2 0 0 0 0 4 2 A P IM 3 
0 0 0040 A PIM G 0 00040 A P IM 7 
ooooco A RAl 000 060 A RBO 
0 0 0 4 S3 A 

t i RHW 0 00001 A ROPWD 
0 0 04;S(" A SEV EN 0 00 4 66 A <' T X .;> L 

000011 ;::· • TBE.:N TY 0 00003 A T BE 'v't·H 
0 0 0015 A TE I SB 0 00017 A TBI~P 
OC!oo···' . . c .. ,_ A TBKN l 0 000 23 A T B K "' '=' I I 11-

0 0 0004 A TE RS A 000005 f-1 TBRSE 
000010 A Tr.RSTS 000006 A TFR'7·" . ·...:~" .. , 
000012 A TES lO 0 0001 3 A Tl3S1~ 
oooo ;r- •":f TBS1 4 0000: 7 A TBS15 
0000()4 r. TES4 0000 05 A TB"'"" • ..:> ..... 

01)0010 A TBS8 000011 A TBS9 
00001 ::~ A TBTMI N 0000 12 A T ~ T I~ ~ 
000464 A THREE 0004?. 2 A HIO 
00007'5 A V$BGLB 000404 A V$B Tf; 1 
0003 .'.5 A VSB "!' B C00 4 14 A \I$'!:;Vi'! 
000 4 11 A V$CKI T 00031 0 A V~C K F'T 
0003<'.1 A V$CRDR (100354 A V$C~I1 I 

0003 (!0 A V$CTL 00032t A vcr·· ··s .- .., I ,1 

0003 7 6 r~ V~ERFG 0004?4 E vcE'"'P .,, tt. • 

00030~ A ..... F'LR.,. v J/;' •,) 000 4 :.)7 E • • ,;o. r- >.• ro 
-.·~·r; . ft, 

000 4 10 A V$ I OA 000 4 12 A V$.JC.B 
C•OOO~O A V$JNAI'1 000377 A V$JGP . . 
000356 ~l \/$LIT 0 0 0317 ('> V$LLUP . 
0 0 0345 A V$LUNT 000316 f~ V$LUi-· 
000 4 02 A ~Y.$ L IJT3 

" 
Q 0 0 :3 ·~~I A \.I$MPM .. 
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-· . . , 

0000~0 A 
OO O O ~ O . A 
000 0 ~4 · A 
000 0 :5:5 ; A 
' 

; • 
' I 

0000~6 ' A 
0 0 0 07 0 A 
000.074 .A 
0 000 7 ~ ·. A 
0 00076 ' A 

00 007 7 A 

0 00300 A 
0 0 03 00 A 
0 0 030 1 - A 
000 3 02 A 
0 00 303 A 
00 03 04 A 
000 3 0 5 A 
0 0 0 3 06 A 
00030 7 A 
0 003 10 A 
00 03 1 1 A 
000 3 1 2 A 
0003 1 3 A 
000 31 4 A 
0 00 3 1~ A 
0 0 0 3 16 A 
0003 1 7 A 
000 3 20 A 
000 3 30 A 
0 0 0 3 34 A 

0 00 34l A 
0003 4 2 A 
0 0 0 343 A 
00 0 3 4 4 A 
000 3 4~ A 
0003 4 6 A 
0 003 4 7 A 
0 00 3 5 0 · A 
000 3 :5 1 A 
000 352 A 

· 000 3 5 3 A 
000 3 :5 4 A 
000 3 :55 A 
0003:56 A 

00 03 6 0 A 
0003 61 A 
0 0 0 3 62 A 
0 0 0 3 6 3 A 

0 0 0 3 7:5 A 
o o o 376 rr 
0 0 03 77 A 
000400 A 
00040 1 A 
0 00402 A 
000403 A 

000410 A 
0 00 411 A 

0 0 412 ':: A 

• 

105 • 
106 • 
107 .. 
1 0 8 • 
1 0 9 • 
11 0 • 

BIT 11 

B I f l 0 
BI T 9 

-
--

1 12 • BI T 8 TO 
113 E,IEC 

DEFINES THAT ALLOCATABLE SPACE IS 
ALLOCATING TA3K AGAI N. OVERRID ES 
BIT ~ IN S TATUS ~O R D . 

AVAILABLE, TR Y 
BIT 12 . SET DR 

BACKG ROUND TASK BEI NG WRI TT EN ON CHE CK POIN T F I LE . 
TASK ~AITIN G F OR A TIDB TO CO ME AVA ILA nL E f"CR 
SCHEDULING. 

6 - UN USED 

1 1 4 ~········~······················ ········································ 

00 0 0 1 05 
0 0 001 0 6 
00 0 .0 1 07 
(1 0 001 08 
0 0 001 09 
0 0 0011 (1 
00 0011 2 
(JQ 0 0 11 3 
00 00 11 4 
0 0 0011 5 
00 0011€) 

115 • 
116 ••• 
11 7 • 

JO B PRO CESSOR LO~ CORE EQU ATE S •• 
118 ········~«••····· ~······································· ~·········•*•• 

0 ') 
00 
00 
00 
0 0 
00 
00 
00 
00 
0 0 
0 (1 
01) 
oc 
0 0 

0011 7 
0 0 1 1 8 
0 0 12 0 
0 0 12 1 
0012 2 
00123 
00124 
0012 5 
0 0 1 26 
0 0 1 2 7 
00 1 2 8 
0 0 1 30 
0 0 1 3 1 

120 LCJP EQU ~ 5 0 
121 V$JNA~ EQU LCJ P 
12 2 VSLC ~T EQU I_CJ P+4 
123 ' V$JCFG EQ U LCJP+:5 
124 • 
12 ::5 • 
126 • 
127 ,.. 
128 ,.. 
130 VSBIC1 EQU 
1 31 VS DATE EQU 
132 V$PLCT EG!U 
1 3 3 V $ B·G L B E Q U 
13 4 VSC RDM ElJU 
1 35 ll! 

136 * 
1 37 VS J CT!II EOU 

EJEC 

L.CJ P+6 
LCJ P+16 
LC J P +20 
LCJ P+21 
LCJ P +22 

LCJ P+23 

J CP I'I AME 
LI NE CO UNT 
JC P F' LA GS 
BI T 2 - 0 = LOAD AND GO FLAGS 
BI T 3 = DUMP FLA G l=D UMP , O=ND DU MP 
BI T 4 = DU MP F LAG I F LO AD AND GD 
Bi i 9 - :5 = L1NU:S ED 
BIT 1~-1 0 ~ BG EXTRA CORE BLOC KS TO ALLOt· 
BI C INTER RU PT ADD RES S TA BL E <tO ~O R D S> . . 
J CP DATE RECO RD 
PE RMittA T£ L I NE COUN T . 
J CP L I B KEY AND LU NO . CBAC KGR DUI'ID L I B> 
CARD KEVPUNCH TYP E , 0 =02 6 , 1 :: 029 · 
BI T 0 = SY S TEM NO MIN AL KEY PUNCH MOD E . 
BI T 9 = CUR RE NT J OB KE YPUNCH MO DE. 
TEMP . S TOR AGE FOR / ~1 E l1 BLO CK 

• 

.. 
1 3 8 
1 39 
140 ·······~* ~ ····· ~ · · ············· ~ ················~ ~··· · · · · ~~······~····· lf. 
141 ..... 
14 2 • 

LOW COR E DES CRIPTION 

00 13 2 

143 ~: ~ ······ ~~-······ · ~····· ························ ·~ ~· · ·· · · ~· ···· · · ·· ··· * 

·on 00 133 
00 00 134 
0 0 0 01 3~i 
DO 0 01 36 
co 00 1 37 
co 00138 
00 00 1 89 
00 C:0 14 0 
00 0 014 1 
(10 0 0 1 4 2 
00 00143 
00 001 4 5 1 4 5 

1 4 6 
14 7 
148 
1 49 
15 0 
151 
1:52 
15 3 
154 
15:5 
1 5 6 
15 7 
1~ 8 

1:59 
160 
1 6 1 
162 
163 
1 64 
165 
166 
1 67 
1 6 8 
16 9 
1 7 0 
1 7 1 
17 2 
1 73 
1 7 4 
1 75 
1 76 
17 7 
1 /8 
17 9 
1 80 

LC 
VSCTL 
V$ CP L 
V$ CRS 
V$T B 
VsUT B 
V$ PT VB 
VSF LRS 
V$ LR SK 
VSCKP T 
VS CPC L 
Vr.> LSAL 
VSL ER 
VS TJ CP 
VS BTB 
V$L UP 
VSLL UP 
VSIM 
V$ MP M 
VSC AM 
• V$C RJ"' R 
V$T EG T 
VST MS 
VS TM tt 
VSLU NT 
V$ 0 PC F' 
V$F' GLB 
¥$FREE 
VS CTMS 
vs s cv 
ucrKB y ~ .... 

V$ CRI1 
VS DS TB 
V$ L IT 
• 

1 81 'v' S CTAD 
1 82 V$ SCT L 
18 3 V$NCT R 
1 8 4 '.' S P I Mtl 
1 8 5 ~ 

186 :.; 
1 87 
1 83 
1 89 
1 9 0 
1 9 1 
1 92 
193 
19 4 
1 95 
1 96 
197 
198 
1 99 
2 00 
2 0 1 

)If 

V ~ S LF" G 
V$ ERF'G 
V~JO P 
V$LUT1 
\I $L UT2 
V$ LUT3 
V$1 MI H 
w. x-· ""~· ~ .. . . ~-· 

iiE 

VS IOA 
V$C I<IT 
V~JC B 

EQU 
EQU 
EQIJ 
EQ U 
EQU 
EQU 
EQU 
E QU 
EQU 
EQIJ 
t: QU 
EQ U 
EQU 
E ~IJ 
f. QU 
EQU 
EQU 
~ QIJ 
E Q 'J 
EQU 
'::QU 
F:QU 
EQU 
[ QU 
c- r.J U ... .. 
EQU 
f. QU 
EQU 
EQU 
EQU 
EQU 
C' .-, l l .... ... ~ 
:C:: QU 
C:QU 
EQ U 
EQU 
EQU 
t: QU 
-.-. .. t. lY 0 

EQU 

l=:QU 
EQU 
!O: QU 
EQU 
E'QU 
E Q l ' 
t:Q U 
:;: Qu 
EuU 
EQ.U 
EQU 
EQU 
t:QU 
E ( . ./!J 
E Q.U-. .. 
E QU 

. . -. . . . . . 

03 0 0 
LC 
LC: +t 
LC+ 2 
LC +3 
LC+4 
LC+5 
LC+6 
LC +7 
. ,.. + "' ....... 0 

LC + ';l 
LC +l O 
LC+l l 
LC +12 
LC + 13 
LC +14 
LC+1 :5 
LC + 16 
LC+ 2 4 
LC+28 
LC +3 2 
LC+ 3 3 
LC+3 4 
LC+ 3 5 
, ,... . ... c. 
~ '""' .,. ..:> g 

LC+ 3 7 
l.C + 3 8 
LC+3 9 
i.. C+4 0 
LC+ 4 1 
LS +42 
LC+ 43 
LC+4 4 
~C +45 
i...C+ 4 6 
LC +4 7 
!...C +4S 
LC+4 9 
LC +50 
LC +5 1 

LC + 59 
._ c + 6 0 
L C ·~ 6 1 
· c .... ""' : • • C• t;:. 

LC .. ;-. S S 
LC +69 
L C+ 7 0 
!... C: +7 1 
t. C+72 
LC +73 
LC + 7 4 

• • 

~ 

CURR ENT T~ S K TIDB LOCA TI ON 00 0 0 14 5 
CU RREN T P RIORI TY LEVEL 00 0014 7 
CURR ENT REEN TRANT ST ACK POINT ER 00 0 0 1 4 8 
POINT ER TO HIG HES T PR IO RI TY TID B ~0 00 1 49 
PO!N TER TO :.J NUSED TASK T ! DB Utt 00150 

00 l. 51 
tj (Ji 5 ;? 

PC : NTER TO NEXT ENTR Y I N RE ENT RAN T STACK 00 
f"I RST LOC. OF REENTRANT ST~CK 00 
LA S T LOC. OF REEN TRAN T ST ACK ·l· l 03 00 l5 8 
CHE CKPO I NT F'LA G l = QN , O = OF ~ 0 0 00 i54 
L 0 C • 0 F' T I D B F 0 R 0 P C 0 t·l T A S :< ':' 0 0 0 ; 5 5 
LOC. OF Tl t E FO R StST EM SAL TASK 00 0015 6 

0015 7 LO C. OF' TI LE FOR SYST EM ER ~ C R TASK CO 
LO C. OF TIDB FOR JOB CONTROL P ROC ESSOR TAS 0 0 
LO C. OF CU R R~NT ACliV E BA C KG ~O UN D l ~ K TID B 00 

(", r'l; 1 c:; o':) 
I) ' .a. - J 

0015 ':J 
0 0 1 6 0 
0 0 1 6 1 

L. OC. OF 1ST UN PROTECT ED WOR D 00 
LO C. OF LAS T UNPROTE CTE D WORD 0 tl 
I N r ER RUPT XP. SK (8 WO RD S) 00 0016 2 
MEM ORY P ROTE~T MA SK C4 WOR DS) 00 001€. 3 
C 0 I~ E ALL 0 C A T I 0 N M A S K ( 4 lJr.l R .Li S ) (' 0 0 0 1 6 ..;. 
UNUS ED 00 0016 : 
CO I; E RE SI DE NT DIR ECTO R'( LO CA rtO I'I (1:) 00 1 6 6 
TO P OF THR EA D OF EG 1' SK WAI TING TO BE AL LO 00 On 1<= '> .... '-'. 

T I ME JF DR Y IN ~ M!LL ! SECOND I NC REM ENT! DO {1 ••• 1 c: .::· 
' J ... \.' ·-· 

T I ME OF DA Y IN MINUTE IN CR E~ ENTS. 00 0016 9 
AD DR . OF L OGIC AL UNIT NAME TAB LE DO 001 70 
OP CO M LOCK OUT F' LAG 0 C 0 0 1 7 I. 
KEY AND LU NO . F O~ ~· oREGROUN D LIB 00 00 17 2 
F' RE ~ RUNN I NG CO UN TER IN CR. : N MIC RO SEC ON DS DG 0017 3 
CL OC K RE S OLU TION I N ~ MILLI SEC OND I N C~ . CO 00 174 
CL OC K S EL EC 1' E)J COUt1 T VALUE C1 TO 4 0 95) r o 0 01 75 
BAS I C CLO CK INT ER R ~P T RATE IN MIC ROSEC ONDS 0 0 00 17 6 
C L~CK ~ ESOL U T IO N !~CR . FOR 1 MI NU TE . 00 0017l 
BA ~ E ADDR . F' DR DST BL OCK · OD 00 178 
LA S T LO CAT IJ N OF B ~CKG RD U ND L ITERAL TABLE GO 0017 9 
UN US ED J J 0 01 80 
:S AS:E ADfJR . f" IJR CONTR OL LE R r.; nur.;· . TA'f; LE 0:j 0 01 81 
C U F: R E !i T C 0 :n '< [! L L E R I tl SC AN 
HC. OF CONTI<'OLLE RS 
EX1' ERN AL DE ~IC E ADB R[ SS TA ~ L ~ FOR P ~ MS 

( 8 WORD S DEF I NE D TN P J M li D ORDER ) 
UtW :r; E D 
UN IJ ~ E D 
S A ~ 'f AS K EUSY F' LAG 
ERROR TASK BU ~Y rL~ G 
J CF OP ERAT I NG F'L AG 

1= BU $V , O=NO T BU S Y 
1=B ;_:~: ~' , O=tl OT BUS Y 

S TAR T LUN ABtR F'O ~ J CP / OPCOM A SS I G~:A~ LE 
ST~ R T LUN A~DR F' DR U~AS S IGNA BL E 
ST AR T LUN AD DR F'D R OP CO M A S~IGNAEL ~ 
32 767 - ( 6 0000/CS ~ V SCl M S)) • 1 
UI'J:JSE D 

:·, :;' •• , " I ; C• -:::. 
- ~ ·~ .. v~ 

( ·) 0018 3 
... ;,·: nft1>'4 
.. .. - - :,11 

(•i; 0 0l 8 5 
:::o 0 01 86 
f'o J"J 0 r. ' ,.., -, \,' I.I J. O t 
,, .. , u·l·l; ov ,_t., .o .4 V~' 
... , t• r1 r~ ~ r. •:1 
• .; ·-· •J .L 0 "' 
01·.· ,. L." l"''' '-' I , ·:, l .. i 

0 ~1 oo::9 i 
0(1 r, f • i \'71 ·:> 

.... ··' ,j. :7 ,_ 

''(' 001 93 
r•o OOj 9~ 
t;!j (:(:i 9~ 

UNUSE D 00 001 96 
UHUSE D 00 001 9 ? 
UH US ED 00 0019 8 
I IC AUi ORITH!'I CO 00 1 9'3 
CLO CK I NT . IN P lM BEFOR E LO S ~ CU T F'I_AG. ~0 00200 
ALL SYS TEM B ACKGRO~ND PR OGRA MS AND JC P USE OC 00201 

• 
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4 
:5 

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

oil0004 A 
00000:5 A 
000006 A 
000007 A 
00001 0 A 
OOQOll A 
P Ot!Ol;; A 
o' ocol·s ' A 
0000 14 A 
000015 A 
0 0 0 0 1.6 A 
000017 A 

299 B4 
300 B5 
301 B6 
302 B7 
303 ES 

EQU 
EOlJ 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQ U · 
EQU 

·~ I 

., 

·f •. : 
,..l •• ' .. 

:, . - ' 
• ' 

· 304 E9 
; ' 3 0 ! .:: ! 1 0 

306 .B 11 
307 B12 
308 B13 
309 B14 
3 10 B 15 
311 

EQU 
EQU 
EJEC 

s 
3 
lG 
1 1 
12 
13 
14 
15 

. ·r . . I •.. 

.. 

312 ... ~ ................ ~ ···········~·····*·······~··············•w.••·········· 313 !4E 
314 :t:liEW.. 
315 !I! 
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31S •••• REAL TitlE CLOCK ••• 
00004 7 A 31 .9 CLOCK EQU 047 DEVICE NUMB£R 047 

320 * 
' 0 00747. A 
000147 A 

32:1 D I SCLK EQU 
32.2 Et"lACLK EQU 
324 ll! 
325 •••• 

. 000044 A 326 APIM 
000040 A 327 PIMl 
000041 A 328 PIM2 
000042 A -~· 3 2 9 PIM3 

. 000043 A. • 3.3~' · PIM4 
000040 A :- 3:Z:l . PII'I~ 
OOb040 A 3j2 PIM6 

' 0$.0040 ~ 333 PIM7 
00~040 A 334 PI MS 

... 335 liE 

PIM 
EQU 
E Q Lt·. 
E Q U·· 
t: QU 
E QU ' 
EQU 
EQ U 
EQ U 
EQU 

0700+CLCCK 
OlOO+CLOCK 

. 
0 44 
0 4.0 
0 41 
042 
043 
0 40 
o .;.o 
(I 4 0 
040 

· .. 

000444 A 336 DISPI~ rau 0400+APIM 
000244 A 337 ENAPIM EQU 0 200+APIM 

' ' 000Ct4.5 A 
00074.5 A 

·. OOQ64:S .A 
·. , 0 00045' A 

' : ... 0·0!) 145" A 
. .. 01f024S A 
· , · •. 0 0 0 3 4 5 A 

• 

339 **~• MEMORY PRBTECT 
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E.2 YDRTEX LISTING 

0000:56 000214 R 
000057 000063 R 
OQOQ60 000214 R 
o o o·o 6.1 o o o o 6 3 R 
00006! 0000~3 R 
000063 001000 A 
C00064 000000 E 

00006~ 025012 A 

0000.66 0160iOO A 

0 0 0.0 67 
ooo~o7o 
0 0 0·0 71 

. o o oro 7 2 
0 0 o:o 7 3 
0 0 o:o 74 
0 0 0 0 7;5 
000!076 
000077 
000100 
000 101 
000 102 
000 103 
0 0 0.1 0 4 
OOQ10 ~ 
000,106 

055013 A 
0550~0~ A 
144li.3<:!· A 
001Ct04 A 
OOOL'Ot..R 
014~31 A 
055d 13 A 
0~5005 A 
030300 A 
006010 A 
002247 A 
055030 A 
0 15001 A 
110425 A 
055001 A 
005001 A 

C' 0 0 ·1 0 :7 0 30 30 0 A 
OOO.lf.O 03~010 A 
ooo:t1.1 o5sooe. A 
00.0112 015017 A 
000 11·3 00650:i A 
000114 000000 E 

. OOQ11~ 030300 A 
000\16 0 3 501 0 A 
000 117 06!50 14 A 
000 1ZO 007400 A 
iJ0·0 121 D15006 · A 
000 ·122 001010 A 
0001Z3 00012::0 R 
000 124 007401 A 
r o o 1 2 ~ o 1 5·o 1 E. A 
000126 00!5111 A 
0'00127 150463 A 
000130 055016 A 
000131 004250 A 
000132 115013 A 
000 133 0560 03 A 
000 134 010344 A 
000135 056005 A 
000136 035004 A 
000137 . 015001 A 
000 14 0 150462 A 
000141 03030 0 A 
0001 42 03~010 A 
0001 43 115017 A 
000144 003007 A 
000 145 000205 R 
C00 146 056004 A 
000 147 00 100\ A 
0001~0 000220 R 

. . . 000151 005021 A 
· 000152 . 125013 A 

., . 0 0 0 .1 53 ·0 55 0 0 6 A 
0001:54 02~012 ~ 

• 

0001:5:5 016001 ;::l 

000 1~6 125013 A 
00 0157 005311 A 
000 160 05!5001 A 
C001 61 025001 A 

000162. (1 16000 A 

000 16 3 005322 A 
00.0 164 065001 A 
000 16~ 025006 A 
·o o o 1 6 6 o 56 o o ·5 A 
00 0167 005322 ~~ 
0001 70 065006 A 

' 

489 
4<30 
4'31 
4'32 
493 
494 D1ILTR 

4'35 • 
496 • 
497 !II 
498 DJIJRIT 
499 
500 
~01 
:5 0 2 
5 03 
:5 04 
50:5 
506 
507 
' . ' 

508 
509 
510 
<r •• 
.J 1 .L 

512 

513 
514 
515 
516 
517 DiiJRl 
518 !Ill 
519 ll! 
520 • 
521 Dl~ROK 
~22 
523 
::S24 
~2:5 

-~"' . ·-1 c. 0 

::S27 
!528 
::S29 
530 
531 

...... ..... 

..J.:>C. 

~33 
534 
53~ 
536 
.. ?.., .J ..... , 

538 
539 
540 
541 
542 
543 
544 
545 
5 4 6 
~47 
548 

54'? 
550 

5~1 
552 
553 

· 554 
555 
:556 
5S7 
558 
~ ... 9 
..; ~· 
~60 
561 
~62 

~63 
564 
56!':1 
~(.6 
567 
568 
5 69 
570 
571 
572 

·573 
574 

. 
Dll'tDVE 

...... 
. ·~·· . . .. . . .... ":';. 

:..: ::.:. .. -

DATA 
DATA 
DATA 
DA TA 
DATA 
JM P 

YZSPA . 

DiRELI 
DlYLTR 
DlfUHC 
DliLTR 
DlJ'LTR 
V$ fNR 

PROGRAM PAGE 

RE IJI ND UNIT 
SKIP RECORD 
F'UNCTION 
OPE N fiLE 
CLOSE fiLE 

6 

IL l-EG AL I/O-CAUGHT 

LISTING PAGE < 

BY IDC 

~RITE PRDCE~SDR - CHEC K REr.ORD LENGTH GT MAX 

U:l'B 
! f'F 
DME 
LDA 
I FF 
OME 
STA 
STA 
SU B 
JAfi 

LDA 
STA 
STA 
LDX 
LDAI 

STA 
LDA 
ORA 
STA 
T Z ~~ 

c.rrc;, .x 
V:ORTE:X'-2 
I"'AP, Vi,ST2 
DCRCCL,B 
VDRfEX-2 
MA P,V$STO 
cnas,x 
CTRCN T• X 
RFS Z 
D1WR 1 
.,F ...... 
,'J • .) L. 

CT!.JDS ,X 
CTRCNT,X 
11,._.,-.TI 

y .:r- ·- t L.. 
(I E:247 

·1 E R S: E, X 
TBSTd( 
BS:4 
TBSTd( 

SET UP t~R I TE 

L D~< 
L D ::< 
S'!'A 
LDA 
JSR 

L D>~ 
L D ~< 
STB 
ROF 
LDA 
JAZ 

~OF 
L D i~ 
IAR 
ANA 
STA 
L RL A 
:J RA 
STA 

· LD~ 
STA 
LDi{ 
L Irt:l 
ANA 
LD:V.: 
LDX 
ORA .... ,., ,c ... 
.... .... ; 11 

STA 
JDF 

TBA 
HDJJ 
$TA 
LTlfl 
I FF 
0 r•' L-"-
LDA 
IfF 
0 i·1 E 
ADD 
DAR 
ST(-l 

l ... "' .. .... . t:; 

!FF 
!1 i1 E 
LDA 
IFF 
0:1E 
Dr r.~ 
STB 
L DB 
STA 
DBR 
STB 

"-= " ·r·L \' ., .. J.,.. 

T .,..,.,..T~ x n r, .. ). ...:- ' 
CTDVA D,X 
CTBUF',X 
V$SPSE •X 

\I$CTL 
TBRSTS,X 
CTW:.1S-+ l•X 

::TD'v'AD, X 
:7;+ 3 

CTRCT , X 

BM377 
CTRCT ,X 
8 
CHl:iJS , X 
S.BRL •B 
",..1. ,,. M 
\ 1 .:;- I t 11 

SBTIM E,B 
Cii(QBK,X 
RPOPWD•X 
L HI~ 
V$CTL 
TBR:·ns, X 
(:fB UF,X 
:;J iON 

:q::CTL,B 
$:Pi-!JNC 

CHJ:!)S ,X 
CTD'JAD•X 
CTFCB,X 
'•' ORTEX-2 
M()P,V SST2 
DC:BUFF ,B 
VCRT E >(-2 
•• . ._ ...... ...... TO 
•. • I" I I- ' y.;.,.) 

C 1 ~HiS, X 

CT:"E :'IP•X 
CTTEMP • X 
V!JFT EX-2 
r1.o::P !' V$ST2 
•J ~ B 
VPRT EX-2 
MAP~ 'v'$STO 

~T F:!1P, X 
C.:T DVA D•X 
\P.:D:':jTA -1, B 

ST ART OF F'CB 

RECORD LEI'IGT·H 

SET 
SAVE FCR LATER BUFFER MOVE 

:BUF'F' ER L£fiGTH DK 

SET BUFFER LEN GTH TO MA X 

ERROR FLAG 

SET fLAG TO OUTPUT ERROR MSG 

SET WRITE FLAG 

GET STR EAM NUM BER 
SAVE WRITE/FUNC FLAG 

REGUEST BUFF ER FOR WRIT E 

CT:BL START 
SAVE START ADDRESS 

GET WR-IT E/FUNC FLAG 
SKIP IF WRITE 

SET c·uNC FLAG 

MA~K OUT LEFT BYTE 
INCREMENTED WO RD COUNT 
GET INTO LEF T BYTE 
DR IN ~~ ~JCRD~ 
PUT BUFFER NO, REC LEN INTO BUPFER 
PUT TIME I NTO BUFFER 

GET OF' CODE 
MAS!< OUT LLI 

CTBL START 
IN CLUDE S TREAM NUMBER 
SET !JR ITE fLAG IF W~ITE 

JUMP IF NOT WR ITE 

SAVE LAST ADR -5 OF SPO OL EUFF ER 

CAL CUL ATE AI1R OF US~R DATA BUFFER 

PO INT A TO END OF PUFFER 
SAV[ 

GE~ DATA FROM BU FF ER 

DECREMENT FCR HEXT WOR D 

PUT DAT A IN SP OOL BUFFER 

DE C SPOOL POINTER 

. . 

628) 

00 
00 
00 
00 
0 0 
(J 0 

00489 
00490 
00491 
00 432 
00 493 
00494 

co 00495 
00 00496 
00 0049? 
00 0 0498 
00 004 9'3 
00 00500 
00 00501 
00 00502 
00 00503 
00 00504 
00 00505 

E.2••!t!••*•* 
£ • 2 lf. :4E: .. lUE :f. lU•! 

E. 2.!1! ~ i4HU! * * :« 
00 00509 
00 00511) 
00 OO::i11 
(. (J 00512 

00 00513 
(;rj 0051 ·1 
( r ('""'"' liJ lli._•.L .J 

oc 00516 
00 0051.' 
00 OO::.j_::~ 
co 00519 
00 00521.) 
00 00521 
0· 0 oor •') .... 

. ·-· ..:: .:-. n.tu· oo~-. .... ;::. c .,:. 
00 005i::'4 
(~ 0 0 0 "' ::> 0:: ._1 ..:; • ..._I 

fJO 00526 
00 00527 
CJO 00528 
OD 00529 
0 ,., oor::...,.·, 

1) ·-· .::.· .... 

co 005 :31 

n_.. •"; r· n .,. .., "' 
_! • ·-· -~ c. 

00 ')0533 
00 

00 00536 
.. , ,., 0 ,., c: -:· 7 
\; i,} '"" ·-· ·.) ,. 

'., !j' .... i • r.:· .- •• -.. 
.... • '· ' •J ·-' ..j •:-:· 

·1 ,., u· o "' " ·:l ... • I.; .;:1 y .? 

U., u· ,., n .,. 4 ,., ..• "' ·-' •· 
00 0054 1 
00 00542 
... ,., 'J .. , <:' .; .-. v .... • ... ..) • ., .. :. 
•'1 ··1 ro 1•1 C' 4 • 
1.. •. 1_. - ·- · ..,. 

:j(l 0054:i 
C:O 00::·46 
,., .-. ,· , ') r.:· 4 -. 
·- IJ 1.1 o ,_1 { 

o o e o 5 4 .::: 

i)(i 00549 
00 00::5 5 (! 

I);) ' " '' ,, .. . L• (t ·- ' ·-' t 

;)0 00552 
j'! , ., 0 . <= <= .. 
. _, lf ·-' ~ :3 

.~iO 0055.::~ 

o,; oo555 
;)I) l)(J55 t~ 

00 00557 
.. . , ')'usr~,) u r .. • -.:.J •••• 
r. ') ,-, rl c:: c=: ·:J ' ; _, "-' ·-· ._. ..· 
00 00560 
(; (! 0056i 
~!I) 0056 2 
o;:· oo5t, ·;: 
·~0 00564 
1·: ,.). ( f c: - C' "".j_!._l b .. .' 

C ., l''l·. c=·- r 
!tl .. • t .Jt:• C• 

0 0 005E.? 
!j I; 0 (I 5 E. ::_: 
' · ,., ,., 'I C" . - ,-. 
J.• -''··-•b::' 
DO 00570 
:)1) 00571 
. 1 . . ~e..,::> Ut IJv .... •,·c. 
00 0057~1 
00 00574 



E. 2 VORTEX LI STIN G \IZS PA PAG E 7 

:::00 1 71 
000172 
0 0 0 17 3 
8 00 174 
~ 001 7 ~ 
1-_ .. ... ~17' ·-· ... , '=' 
:)00 1:'7 
!;00200 
,.....,,..-th ~ 

.; .,J l• .:. v J. 
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!) 0 0 
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00 1 01(. 
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; c 0 
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1 
:' (I 
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·, c 0 
1 a !} 1 
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GO COG~ 
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• , ""' 1.) ..:._ .l --, 

oc :.:n1 
. -.~·eo·J ....... 
·-' • .) ·- ' '· ' 1 ...:... 

Dt1 lfJOG 
:)0010 * .. 
•) ~· .:- ,-, i ':• ... ... . .... . ·.· ... ~ 

l"o r. !!. ! 0 1 • ' ~ ........ •.• ·-· ;,; ·-· 
OOJO O<:: 
D 0 0 ~ 

tl A r·t E ~-; 

.. -.· ' 
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• ... 
~ .. 
H 

.. 
• •• .... 
' ,, 
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t. ,... ., 
" -.. 
L' 
' 
•· ..., ... 

• .. 

' ro 

• i 

i<' VE LC:V r 
R ... 
"· 
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-"fE"''l" ' ,::.. '' r""~ i H l.. " ' ''1 ''1 ~ .... I 1 t-oa I' ;:'_ .,) 

-- " on ·-· u ;... '-; u 
,,,......, ,..nn 
••• ·-· t. l "" .. , '.i 

[ 

:: -.'~1BD L.S 

orc·oc1 A 
O ODOO : &:t 
'H'\?01 5 A 
~!J:J00 3 A 
-~!.10 007 
!'''::' 421 
00 0454 
C00 4 7 4 
~· 0 c 4 53 
000457 
:~. :~- 0 445 

'J004 ~1 
~iC C433 

')0') 4 3 7 
.., 0,.. ·• """ C' u ·~ ""'tC..J 

000 431 
!)!)(1(!7:3 

Ui.'0 05:-' 
::~ •J 0 0 (1 5 
!_: 0 0 (! 2 :) 
i.: ;) 0 (! 53 
•) :)0 \6i 
u:)(1 i 06 
!:: (1 (I (I fj ~: 

(!(10 444 
U '.!(ll4? 

0 00 42 :::: 
(10005:j 
· · f· e Ct 4 5 
0 00 
C!~(o(! 

:: ._:00 4 :.: 
(i 1) 0 (i 4 i) 
( I 0 (I I) 0 1 
::::"l0020 
~:o oco ::: 

!J00003 
:l n n :':) ":' 1 .. 
'· • • '-'-C' 

(' ,.,n ,~o-· • t_i ... ._. .,:. 

000017 
. ·,nc n~--.; OJ 0:. ;. 

;:100005 
0 0 000 6 
:::(:001::: 
0:10:) 1 7 
00000 5 
OGOOll 

i':l 
A 
A 
A 
A 
A 
A 
A 
H 
::1 
A ... ,., 
!o 

" 
A 
A 
j;· 
c.• 
" 

.. ,... 
C; 
,., 
C• 

A 
H 
A 
R . , .... 

'I ..__ .- ......,-
\1 : . t. ~-· :;.: 
11 .- - .. .., <. ,. 
y.;...; ;-1·~1 

Y"!~ .t:• .... ._ 

'[) -· ;;- -~ 

E7 
Ull 
.B r·1 3 
.., ., . • 7 
.C.• I ' (' ; 

E R10 
BR14 
BR 4 
:s r-: 8 
-,-·c • • • :_.. 1 
p ~ ~ ... ...... _.. "' .,. 

· · T'" '=-N" ·- • !.
0 

• t u 
r T t'o ; '- T 
-l i..'l. .. l 

C T F' ':: 11 T 
:· · ·:· .-. r· T .... .... .. . 
I . l. ' · • " ' 

· -· ; .1i ,_ 

Dl;·JOV£ 
It 1 ;..j ld 
I 

... ., ~ 

ll. :.. •. 1t.; 

D T ~~ -:··" M ... ,jo • J ,., 

c- ~' ••. --.L ··· 
"" I ' r. '•' •" 

FCU " 

·• ·r ... ' 
,... t JC" c- • r: 
r..t t 1 ~- I 1,.. •,1 

F· I :!) ..:. 
,.... • •t! .-. r J. • • ~~.-: • 
p .-·. , ,. r· ..., .. ,. ~~. ... . 
:- . ~ ~ 
!" J:> I. 

" B '-''·' ·- h' l 1 

'S BI\i.. 
S P F ;Jtl C 
T BE '.' i·l T TB I _ _ _ 
~ • • ,;;.t

T' 1:" ! .... !'>' '::> 
o 4' t'- I 1 "-. 

T -.r.<:"''r\ r.• rc. ....... z::. 
7 B R :S. :-< 
T T "o ~ 1 0 
I i:.· .;;. .I 

,.. r, <-- • c::' 
' J:.• • .!o L ' 

- <> ... ~-
t c• . ,. _! 

57 5 L J) ~~ CTRCNT 1X 
c: 7 .• ._, .. t,. D .... , (' ' ' ' 

.. - . 'r ... . 

DEC REI"! EtlT WORD COUNT 
c~ ~-,. 

..J,. ' W. o H 
r-- . ,. r\ .-. .. _.! T >' 
L i ;.;, - n J ' 

•· ·r•O " E i.: J I y IF FULL MOV ED 

t:: _,. ..... 
• • 1 , · =' I Y', , .. 

\ .. J,l ,, ·' T ~-l D $ + 1 , ~< B =ST,''-t R T OF ~P OOL 
c:' - • • . .) .::. .... 

~ ,.... 

··' ,.:. J 
00: ~ ~ 

I • . .. 
· - o,. , .. 

c:: c .. ·-· 

r=- - .. . ' - .. -~ .. , .. 
c:- C· .• .. ) .... b 
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...J ..... , · 

c:' ·::- -=· . . -.. -· 
(":;: c Q ..... .... .·' .. ~ ,.., .. 
-' :: ·-· 

59 6 
c::. •':I ' • J ... , 

"'-. .-.. -. - ~ ·=· 
c:' ... - . 
_, - :1 
.: ,·, ..... 
~· .... 
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D l F I t~ I 
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~ • • 1 . ... 
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• ~ : t 
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.Dl ~ p H1 
ti<;C L K 
I 1 ~· I ["' '-J "'j • .; . ., ;·.v. 

-- 'I C" .t ' • ·• • J 

V ZLEVT 

; ~~ fi F' I f·l 
El'iA CLI( 
.. ... r.'" R 'J .;o' r l 

. ., 

... 
'!" 

(' i 

... "" ' ' T'• #"'- ,, .... ' , .• J.l ~ !o ,. .. 
• I I I ; i.(• 0 ,,. 

1 ~o.. . r . 

(' -1 ,.... .- t:· I. J . ,~ \,.• ~· ' ,, 
M ,-, - r "" ~ 

\ t.l ... 1 c.. ..... - c.; 

r: ~' r , \1 :;. S: T 2 ,, 
'. " •• 0 

, , ,- "r' r- 'I -

· " r t c.. o-..-c. . •' . " 
~· J ·:: ~: ~ A , E '. ~ ... ,.-
,,. ... i j J, 
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0000 1 2 A TBTMS 000000 A TBTRD 0004 7 1 A TEN 000464 A THR EE 
000 4 22 A TWO 000403 A VSli'II N 000415 A V$BFC 000075 A li$BGLB 
0 Q .0 0 5.6 A VS: BIC1 000315 A VS BTB 000 4 14 A V$BVN 000334 A VSCAM 
0 003!53 A YSCK B 00 0 4 11 A \I. $CKIT 000310 A \I$CK P T 000301 A VSCPL 
0 0007 6 A \I$CRDM 000341 A V$CRDR 0 0 0 354 A V$ CRM 0 0 0 302 A VSCRS 
0 00360 A VS:CTAD 00030 0 A VSCTL 000351 A VSCTMS 0 0 0 0 ;-' 0 A V$DA TE 
000355 A VSDST B 000376 A VSE RFG 000000 E VS ERR 00 0000 E VSE XEC 
0 00347 A VS F"GL.B 000 306 A VSF" LRS 000213 E VSHtR 00 0350 A V$FRE:E 
000320 A VS I M 000410 A \I$ ID A o o o o o·o E V$I OC 000000 E V$IOST 
000 412 • 

H v s J r .E 000055 A V$J S!="G 00007? A V$ JCTM 000050 A V$JNAM 
000377 A VS JDP 000054 A V$LCNT 000313 A V$LER 000225 R V$LEI/T 
000356 A V$ LI T 00 0317 A V$L LUP 0 0 0 30 7 A V$ LRSK 000312 A V$LS;AL 
0003 45 A V$LUN T 000316 A V$LU P 000400 A VSLUT1 00040 1 A V$ LUT2 
000 4 02 A VSLUT3 0 0 03 3 0 A VSMPM 0003 ~ 2 A VSNCTR 000 4 13 A V$0C:S 
0 00346 A VS OPCF" 0 00 311 A V$ 0P CL 000363 A V$P I MN 000074 A VSPLCT 
00030 ~ A V$F'TV B 000 361 A VSS CTL 000352 A VSSCV 00037~ A VSSLFG 
0 0 0 0 1 1 E VSSPIN 00 0200 E VS SP QS 0 0 0 1 1 4 E VSSPSB 000334 A V$STO 
0.0 0 336 A VSST 2 00030 3 A VS TB 000342 A V$T BG T 000416 A V$TFC 
00031 4 A V$ TJCP 000344 A VSTMN 0003 4 3 A V$TM S 000304 A V$UTB 
0 0 0 0 0 1 A VORTE X 000 000 R VZSPOA 000000 R VZSP1A 000000 R VZSP2A 
OOOOOO . R VZSPJA 000000 R VZS P4A 000000 R VZSP ~ ~ OOOOuO R VZSPE.A 
000000 R VZS P7A 00004 0 R VZSPAl 000001 A X 00 0 42 0 A ZE RO 

0 ERRORS ASSt:r1BL Y COMPLE TE 

326 API M 336 3 3 7 
4 27 :e 4 80 4 8 4 '18!5 ~0! 

0 EFSZ 50 6 5 0 8 
226 ES4 :515 
319 CL OCK 321 32 2 
367 CTBUF 52 4 
358 CTDVAD 523 
361 CTFCB 498 
':>57 ...... , CTRCNT 505 510 
::155 CTRQBK 479 
362 CHIDS 504 509 
486 DlOTBL 484 

0 D1F"UtlC 491 
494 D1ILTR 486 490 492 49 3 

0 DlREW 4 89 
0 D1WEOF 4 88 

517 DlWRl 507 
498 D1WRIT 487 
377 DCRECL 501 
'=>'::>1 ..., ~ DI S C LK 4 52 461 
-=>':'6 ..., ... DIS P ir1 444 4"6 0 
322 El'lA CLK 4 57 467 470 
337 ENAPII•l 456 466 4 7 1 
470 : tiTDL'I 4~4 
468 JM P 4 62 46 4 
14~ LC 146 1 17 14 9 149 150 151 •. 52 153 154 

l:5::i .... 6 ...... 1~7 1:':1 8 153 160 1 c 1 • · v 1 62 163 
164 1 6 6 167 16 8 169 170 17 1 1 72 17 3 
174 17~ 176 177 178 17 9 1 f::J ' .. OJ .. 18 2 10~ vv 

18 4 138 13'3 19 0 191 •o .... 1 .!'' .:.. 133 1 •J 4 199 
200 20 1 2 !l 4 209 210 21 1 

120 L C.JP 121 122 
, ..,.., 
. C. w 1 30 1 3 1 132 :t3 3 13~ 137 

431 MAP 500 ~0 3 
340 MP 34 1 342 313 34 4 34~ 3 46 
220 MT 22 1 222 ':> .. , -':) 

\:. L. ,:j 224 225 226 227 228 2 c: 9 
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0 V$ERR 21 440 
0 \>' $E XEC 18 
0 'v'.$f"NR •"\ 0 c. 440 494 
0 V$IOC 19 
0 V$lOS T .... .-. 

c.c 
0 V$LEV T 44 3 
0 V$SP IN 458 4:59 
0 'v'$SPQS 44 2 
0 Vt SPSE 441 525 

42 9 V$STO 503 
4 30 'v'$ST2 500 

1 VORTEX 499 . 50 2 
444 VZSPOr4 ·=· ·~ ... ~· 4 45 446 447 448 449 450 451 463 

465 4 73 
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44 7 VZSF:3t:"t ...... 

c.o 

448 \o'ZSP4A 27 
449 VZSP~A 28 .. 
45 0 VZSP&A ........ c. ·:o 

. , 

4:01 VZSP7A 30 

.... . • 

--.--- - --- ~----.,------------ .. -- - ·- ·-



E . 2 VCRTEX Li SiiHG .. - ............ 
V ~ ..!> t " H PR OGi"i-tt·l P A GE 9 L I ST I HG PAGE 

0 VZSF-' A 11 
~7 7 •• ..,.-:--p·""' 1 4 f.; s •' L.. ..). , H 

426 ~ .· 4 78 479 498 50 4 so 5 509 ;:o 1 I) 51 3 51 4 /\ 

5lt> ~- ..... '""' .. • .~ 52 '-t 525 ::1 .:: ~ :" ,_ .. ;. 

• 

. . ·-·· .. . . .. ------·-·· .. ·- ... .. ----·- ,. .. ~ .... -· ... ----- ... 



E.e VDRTEH LISTIHG YfRERS PROGRAM PAGE 1 LISTING PAGE.< 63e> 

• 

' ' .. 

•• 

000000 A 

o o o o·o o A 
000000 A 
000000 A 
000000 .A 
000000 A 

000000 R 
000000 R 

000000 A 

000040 A 
000000 A 
000002 A 
00 0000 A 
000001 A 
oooooe A 
000003 A 
000004 A 
000005 A 
000006 A 
000014 A 
00001:5 A 
000016 A 
0000 1 7 A 
000046 A 
000001 A 

000300 A 
000420 A 
000472 A 
000473 A 
000474 A 
000441 A 
000442 A 
0004 4 3 A 
000444 A 
0004 45 A 
000446 A 
000447 A 
000450 A 
000 45 1 A 
000454 A 
00045~ A 
000457 A 

.. 
1 VORTEX SET 0 PUT LAST F'OR VORTEX 07 
f II 0 7 

3 ···············~················ ~ ···········~···••r.••··~········-······ 07 4 II II 0 7 
' • R E E tt T R A H T R U N - T I M E I I D ·. II 07 
6 II II 07 
7 II NA"E: SDFTUAR£: Y$RERS II 07 
8 111 F IRMI,.IAR£: V$R£RF II 07 
9 111 II 0 7 

10 II BITS IN FLAG ~ORD "VORTEX" ARE DEFINED THUS: II 0 7 
1 1 111 II 0 7 
12 II BIT 0: SET FOR VORTEX II II (J? 
13 II BIT 1: SEl IF V$RERR IN NUCLEUS • 0 7 
14 • BIT 2: SlT IF' UCS AVAILAB LE * 0 7 
~~ II II 
16 II II 

1 7 ~········~····~···········~············~-·~······~··················Y.·· 19 WCS S ~T VDRTEX/ 4 SET WCS=BIT 2 Dr VORTEX FG 
20 NUC SET UCS•4 F' G 
21 VII SET VDRTEX-NUC FG 
22 NUC SET VII / 2 SET NUC= BIT 1 OF VORTEX F G 
23 VII S ET VII-NU C-NUC SET VII=BIT 0 OF VORT EX FG 
2 5 IFF WCS 
26 TIT LE VSRERS 
27 IFT WCS 
28 TITLE VS RERF 
30 lll!lf.lt!llfll!li!II!P.:>!!ll!llt 

3 1 lit ENTRIES • 
32 :41ll!llflllllf.llli!JEll!ll! 

33 tiPt1E 
34 !': Ar1E 
35 N AME 
37 IFF 
38 t1AME 
39 I FT 
40 NAME 

VSRERR 
VS RER 1 
V$P. ERtl ., c ... 
... ..> 

'v'$R ERS 
wcs 
V $ F<:E RF' 

SDFnlARE NAM E 

F I RM I~A R E N~1 M E 

ALOC EHTRY 
NON-ALOC El'lTR'o' 
V$RER R NU CL J.' US 

SOFTWARE N A 11E 

F'I F:!"'WAR E 
SOFTWARE 
F I R t:, ll A R E 

NAME 
NAME 
NANE 

V$RERN - 1 IF 

FL AG 

V$RERR IN NUCLEUS 

4 2 V$RERS EQU 
43 V$R £RF' EG•U 
4:S IFT 
46 VSRERN f.QU 
47 rFF 
48 V$RERN E.QU 

w. 
~we 

1 
tWC 
0 IF' V$RERR IN OM 

~0 ·······--····· 51 II EXT ER NALS II 
5 2 lP. lP. ll! II l'- ll! lit lf. !llilU! ll! ll! 

53 EXT SIFC B 
Pl FC B 54 EXT 

:55 
56 
c: . .., 
.Jt 

~8 
::i9 
60 
61 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
7:5 
., b~ 
t' 

EXT LO ::'G B 
C:: XT Ili F' CB 
E>(T BOFCB 
EXT S $ FC B 
E:<T fi OF CB 
U<T POFCB 
E ~ T V$E XEC VDRT~ X EXEC ........... ~·····~~* ~ ·~········~--~ * VDM 6 2 0/l INS TRU CTION SY~BDLS * 

~-~·-··~~~ .. ·~·-~~ - ~ ····~·~·····*~ RRS T S ET 04 0 A-RE G BIT RES ET 
ASET S ET 0 A- R~ G BIT ~ (T 

P. S ~ T 2 B- REGI S TE R 
BO S E T G 
Bl '; ET 1 
B e ~ t:T 2 
.B ":::: ..,.r.,.. ~ 

- ,..i>C..I -

B4 S ET 4 
B~ S ET ~ 
B6 S ET 6 
~12 S ET 12 
n. 1·~ ~ ~T ·~ .r· - -~ ::-.. • J. .,:. 

B14 S ~T 14 
Bl5 S ~T ~ 5 

77 
78 
79 
so 
81 
8 3 
34 
85 
86 
87 
SB 
89 
90 
91 
92 
93 
94 
95 
96 
97 
9 8 
9 9 

MAP SE T 04 6 MAP DEVICE ADD RE SS 

1 0 0 
1 0 1. 
10 2 

~ SET 1 X-R~ G l ST E R 

-·~···· ~·· ····· ~ ~· ········· ~ VORTE X L D~-CO R E SYMBOLS W 

··~ ····-~·· ····~······~-·*« LC S ~ T 0200 
MT ~ ET 04 2 0 
BM1 7 S ET MT+42 
B 11 3 7 <:: E 'T tH + •f 3 
B M 7 7 S E T Wi + :~ 4 
BRO SET MT+17 
B R 1 S E T :·; T + 1 8 
BR2 S ET MT +1 9 
1~ 3 S ET MT+ 2 0 
BR 4 S ET MT + 2 1 
BR~ SET M T ~22 
BR 6 S ET MT~23 
n R~ ~ ~ T M Y + ~ 4 
~>·~ ~ ~ ... .... 

BR S SET r:T+ 25 
:C R 1 1 SF:T :· , ~+ 2 8 
BR12 SET MT • 29 
BR14 S~T MT+3l 

• • 

I 

V2 

fG 
F'G 
f G 
F'G 

V2 

07 
07 
07 
07 
07 
Ol 
07 
Ol 
0 7 
0 7 
0 7 
0 7 ,. 
(17 
07 
07 
07 
07 
07 
lll 
07 
ll ·i' .. , ., ·. ~ 
07 
0? 
0 7 
0 7 
0 7 
0 7 
07 
07 
07 
07 
C7 
C:-' 
(l i' 
('t ., 

' ' 
1)7 
0 7 
0? 
0 7 
0 .:· 
I• ? J . 
~ ...... 
.; i 

07 
" '7 .; 

(; 7 
,., '7 
~· I 

07 
'• ..., 
1 .. • / 

r. / 
0 1 
07 
("7 '·' . ,. 7 
•.1 ' 
07 
01 
(j 7 
~i 7 
(! 7 ., ... 
~ ' r. ~ . 

• I 

Q? 
0 / 
. '? 
Ll ' 
1)7 
C· / 
0 ? . .., 
l} ( 

' • 7 •' . 
,., 7 . ' ... . ' 
' , 
. 7 
1) , 
,, .. , t"' ,. ,, .. 
' , . ' • • . . 

•• 
•j I 
. ' ? IJ ,. 
. 'l •! • 
Oi' 

00001 
00002 
00003 
000 04 
00005 
00006 
0000? 
0000 8 
0(100'3 
0 0 0 1 0 
0 0 0 1 1 
0 0 0 12 
00013 
0 0 0 1 4 
0001:. 
00 1) 1 6 
0 0 0 1 7 
0 0 0 1 '~ 
000 2 0 
00021 
(1(10 2 2 
00 02 3 
00025 
00 0 2 6 
Oflo •j7 .. . ~;;, . 
000 28 
0 0 0 3(1 
0(1('0:0 1 _, ;J ... 

0 0 032 
.~ l'l l"' ·') ·') 
U . I ·- • •-' 

n , .. , ,-. .-.·~ A 
- 1..1 L' ,:. "'t 

00035 
00037 
0 0 038 
"00039 
000 4 (1 
0 0 0 4 2• 
0 0043 
0 0045 
0 0 046 
0 0 0 4 ,· 
000 48 
000 50 
00051 
0 :)052 
(1(1053 
00054 
00055 
00056 
Gf)f"I0:::7 

~ 10.• ;,.} ~ 

Q0 05::: 
00053 
0006(1 
•"J l"l ,·, c= i . • .. • ·-· '· "'On _,..-, 
I ' ., l j 1':• ... ~ 

(1 0064 
ft ~"• ;"'I t:. r.; 
O.,.t \.• IJ ~..J • • .o 

000 6 6 
00367 
0 (I 0 (:, :;:: 
GOOE-'3 
0 0 l) l ::-
r! ' 1 , .. ~ . .., 1 •J• •• • t · . 

r. o .... .. -. 
J l ' !J '(. 

0 "I ,., .., ':> 
" 'J ,. •_J 

0 n ··) - , .. 
·- !_ ... ·=' 

OO O?E 
00 07 ? 
o)OIJ-~~ r' .,.:. 

000?9 
.-, (• (! C• fr 
L ··' 1..' •- • • 

~· o··. r . . IJ V 0 i 

(; 00 ?. 3 
c (i !) 8 ·+ 
00085 
0008 ":) 
0008? (, ... r ·~ ·:-:· 'J ·.J'v • • .o 

1·, t . ,-1 v .... 
.1 ... ' ~'-'-•' 

OOC:S; O 
000 91 
Cs0 ti92 
r. r1 ,., Ct "=" 
'-1•- ..I ..J .. .. 

··· c·r·c .. . • 
I) . 1 'J .i' "'~ 

,·, J'" ,·, c. ::;: 
OJ '- ' J •.J 

1·, i • '1 r.l -.• 
v -· '· J • 
.-, :·• .-, a o 
v .., v J 'J 

C' J'"• ('• C! ·:) 
. ~· .... 7 - . 

0 0 1 0 0 
OC101 
(' L.' ' (' ·:• 
'.1 • ... • ··-

• 

' 

.. 
• • 

,• 

. . 
• I 

.. 

.. 

• 

. .. . . . 
:, . . . .. . . ' ... •• •• . 
;.a 



• 

£.2 VO RTE X 

000460 
ono 4c l 
000422 
000.:'; 20:: 
000425 
00042 €. 
00042~ 
00042 3 
000430 
0 "'"'4..,. i \.) v ,.:. J. 

000 
0 0 p ·' 
V
" v ..... "':. ,. ..... ... IJ .... ,..:. ..... 

000435 
,._, .. ~ ... ..... ~ 
UUlJ ~t ~,-

00044(1 
00 04 5 1 
003431 
~,.."' ... '"" 0 .... .... .... .. .j 

nn,...,...7~ 

"""'' .. """' .. " ,.. \J , U 
.... I'III"G'" 
.... *-t c ._,1 

oco 0 ' ~ ... l ._1 

noo.::i.23 
(! 1 6 n n n t.• ;.J ... 

0 00 
000 

000 
0!)0 
f! fl •'iA"~ ___ ... .. ; c ; 

000422 
r.r.(•~l.!~ o; vo.,'-1'0-

0 01)47 0 
001)421 
C00442. 
0004 28 
00042·1 
00046 3 
( t J•t I• A A £ 
•.!V'_,~ •t ...:.o 

000467 
nnt ... AC:~ 
vv .... "T~ v 

0 0 !) (! 0 t 
iJOOCC3 
nnf"\ ,• ':)• v .... .. 1-., '- ... 

'•""!1"'""' ~ 1, . u ·-· ,,, ,:, \;j 

00 ') ... ' • • .. , .1 

OCO <i6 4 
coo t:. 2~ 

0 SD 4 22 
OOO <l 14 
,.. ,, , ... --~ .... 4 
\JU•J ... ~ .. uJ. 
coo :::: o;.: 
0 0 0 ~. 5.,. 

I ;·. - ' 

000316 
OO C3 1? 
coa,~oc 

G 0 
n n v ,. 

0 (J 

.:", 0 • 
r: • .:"" "" .., 
'F -. v ·-

0
~ .,. 
• ; • '>.J ,.,. 

... "=' "'5 ·-· .._ ...... 
000 
c 0 0 

.-, -. ~ .;, . .;. ._, 
"':" ":' ' ..., .._, ,. 

nvnn.~ ... ~ ~ "' .,. -.· ... .._ 
000 

OC OO GC 
J 0 0 0 0 1 
C00002 
ococo: 
0(1(1004 
OOD00:3 
(! (; 

(: 0 0 00 ? 
0010 0 (! 

(• (I (! (: 1 ' 
r. r • .... ,. , 
!) l.l l_t ll J. ~~ 

C00001 
0(>1)(102 
COOCiO~?: 
0 (; 0 ( 1 1 .. t 
0 0 i) ~: {) _, 

1)1)1)1) 0:;, 

-

LISTING 

' H 

A 
:~ . 
' I 
I , 
' · 

,., .... 
A 
A 

~I 
A 
A ... 
H 

A 
~; 

A 
A 
A 
.~. 

" " .... 

A 

, .. 
•• •.. ,.., 

fl 

103 
104 
10~ 
106 
1 c 7 
! 0 8 
1{19 
1 1 0 
1 1 1 
l ' -, • c. 
1 1 3 
1 1 4 
' ... .. . " 
1 16 
' ' .. ... . / 
11 8 
1 1 9 
1 20 
1 c. .... 1 

• ., ~ ...., ~ ~ 

123 
1 2 4 
1 
1 26 
1 27 
1 
1 
130 
1 ? 1 ...... 
1 
1 

..... ..... ..:...:. 

134 
-4 ·• C' ... .; . ._; 

1 ~-· ·~ . .. ' 
~· ' 

1 ":• 0 "' ..., 

140 
1 4 1 
142 
143 
144 
.l 4 5 
i A ~: . ~" 
'4~ . ' 
14 8 
1 ... . -. .. ...... -~ 

"~t.:· n .i. _, : ... 

1 5 1 
1 52 
1::53 
1~.:; . -.. J. ..J ~~; 

, c: r: 
• L --' ._, 

1 C" - · l -' ,. 

153 
.. r::: f""' 

"'-~ 
160 
1 s 1 . ,. ..... 
.LCtC 

1 E. 3 
1 64 
1 65 
1 f.::. 
1 - .., 
' !::· ( 
lS3 
1 £. ·~ 
170 
1 ..., .-1 ... ; .::. . .. ..... 
.L ,. .,j 

1 74 
175 
17 6 
17 7 ......... 
"' ( oj . -..... J. I' ;;> 

1 8!1 
.. ·=· 1 • .. I,J ... 

1 .-. """' ·: ... _ 

1 •:"'• --:, .... . ... 
.. • .... I::" 

.l 0 ·-' 

18f> 
1 .-. .,. 0 • 

1 .-. • -. 
·.:> :::' 

.. a .-. 

.l - . ... , 
~ r. • 
J. '? J. 

192 
1 '.:' ::~ 

195 
196 

ERl~ 
ESO -~. L ..::. ;;. 
- ~ "':' 
L -" •J 
"t; -;:"' ,1_ ..... ._, ..,. 
t' <:" c:. 
.IJ 'OJ ·-· 
T'! • -~ 
~J.C:O 

D <:· -.· -..;... ... 
, ' -:-· ...... 
J:t. .::. ·=· 
1: ·::-· •:. 
4J .. ,. ~-

1 (l 

' 1 

.,... ~-- -.:
Jj I ..._, 

T'O' •• ' r't T,.._""" 
r;. I' . .:. J. H w 

.. ~ 1 =· 
r T t t I'"" 
r J. Y ~ 

F LF 

F!='O 
,....,O R 
I' i I_ 

FFUS 
...- .-. [ • r .......... 
- '=' .,. ~ i ....... .., 

F - · .. ,. ~ .. 
I ' • o I 

·-= C" ~ ._, . ....·. 

EIGHT 
INF:: 
r •·J " a. I I · - ·• 

r. . -::-
"- . ...:: 

L H : . ~ 

t! I ~1 E 

r.:· n c· w 1•, 

F. r: -i· 
~ oj 

,-. " . 
~ ,._, ..; .. 
c u 1 1 
j<;, I I ._.~ 

... , ... ,.... 
-~ \,; ;:., 

S E 'v' E tl 
·7· T V ._ .. .... . .. 

.:. ,. .. -
1 -... • • • • 

.. - :- ·:: .... ..... .... 

::·H~ £E 
"T' "" ·:i t". ..:., .. 

T 'In y ;..,r 

VS:BV N 
• .. • -: :- - L , ,~·-·l'" 
,, ~ ...... R~ 
\ ' ~,. .... ..,). 

t,; "= T• ~ T ! 
, , -· ,1,.• -

·· ·-· U P ,: _.,. ,_ 
,,_. ' UP 
'•' ..;- :_ '-
lt..-• ! I Tl 
J.:;.:·LUi 

• : - • 1 f T""' 
'I =· ·. \.) I .::. 

··-- = · ·r~ ... ~· ·- v ~ 

'./S':;:TO 
'J "' ' T 1 ... ·.• ... .. ·' ... ..,. -
.,, .;. ::. I c. ... - - ...,.~ 
\ :.'.•,•t.J 

0 I "' • • • , 

"" ;> • ': 

" p ·:: ~ ,, -· 
-::· r •:- D .. _ .... 

S ET 
,-:- t.. T .., ·-... -... 
j, ~- j 

- ... ·-~ t : 
-: .. t" ~ ... 
• • . . . ·r 
~ ~ 

·: c· T .., '· 
:\ET 
-· E .,. 
~ . 
·• E •• ,. 
" . 
~ ,.. ,. 
.. ") t. t 

<~ ~ .,.. 
..:. ...:.• 
~ E T 
... ~ ,. • 'I" 
. ;. c. j 

:~ ,- .,. 
... ~ c. 
~E T 

.- ~ 
~ ... ... 
.... t. 
~,.. ~ 

· " r, • 
' ' L • ., 
.., .. ~ I 

'('" C' 7 .,,. ""' . 

-: • • • "'!. 
. I L I 

, • t"' ·r 
. ,. i ~ 

:"" ~ ,. 
.._, · - I 

~ l .... 
~ ~- i . . .... .,.. -.. -

t • T ...... ~ .. 
•• C' T 
·.: .... 
..... . . 
:<t c. 
\-. ' ..... 
..:. t.:.• 
., L' •,• 
.. • r • 

.. ~' T 
• c. I . ...... T 

" ' r. 
~t:"' 
" r· ·.· _, ._ 
. ~ 

. · t. I 
:· ·r .... . . 

, . .. --· 

:s' E .. r 
~ ,- ... - '
~ ·- -• • 1.. 

- T . :;. .... 
- , . v 
~ t. 

SET - . . ... 
> C. , . . . ..,. 
~.:_ , - -

• • ,, E ,. .;, . 
•• E ~ ·..'> I 
•. E ~ . ... I 

:• E •r 
.> ' 
• ~ r. ·r . ,; . ..... 
~· E ~-. . . 

Y$R F.:RS 

• 

MT+32 
MT+l ....., _ ,_ 
., 1 - ·• I ' L. 

.. ~+4 
o I I ........... ~ 
;•1 I -t- ;:. 

t4 T ~C. 
I I I ' V 

r. - · 4 •5 ~ 
r. .,.. , . ":' ,, , ·-· 

MT..L, n 
I I I 4 .... 

~1 T + 1 1 
MT + 1 2 
:·1 T + ! 3 
,._ • ..,. ,. C' 
,o; v .., _ .. ....,,.. . .. , 
j'JoY 10 

;n:: 0 + E F 
E~G+EF 
""" ~ -,. ... · . ..:. .... 
~) t.l 1 7 
.t.t ' I .a. • 

i·i r -~ 3 
<' I) , l.. r.• 0 
._.. I' , ' 

"""' +'r' PO J :O C' . ... i 

r. .,. .. ,.._ roo 
• .;, ·~I • 1 

:~H ··RE 
n<"···· +F ~"'~B r· .:.:- 14, r:. 
·.-· u.._RM =· r. • . .. ... "'o +.-c-jj. .,:.. ' ;.J I 

'"i T + 4 
BRO+I N ..... . ~ - - . TN 
.1..0.: • •' .J,I 

r-t T ·"" ..., .._ 
lo I • oJ "t 

M T ~- 4 0 

~ .. t:• r ... , ...... 
T'• ·~· f• ... ._ .. ·-. 
(i ..... ~--, ... _ ... v 

+PO 
+PO 
+-RB 

loi T _,, -') 5 
f I t ' • -' 

'!;;· F.···· ~·~c "-' ·. -. . ...... 
l.t ,.. J , -:· 9 
l •l · -.J 

.,, T .-.. ·":• C• 
·· ·· -• "~,.• 

' 

• •• -r> :: . . -· .. 
I • .... 

r. - . . .. . . . 
. •:""- ..... .. .. .. 

3t; 
+T R 

! • ., 
' L, 

( .. • t . ... .... " E / . 
c • • 
1..· ·~ ... 
,- • ..s.. ·-:" 
· - · • 4.... 

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

\. ·-· ~· .&. ..,1 

•r-· r.. \ 
,_ i,_-.J~ 

,.. -• ..: c:: 
..... ... • ·- · ..J .- . •"' ,.. 

\...-"' VO 
, . _,_ ~o '- . . . .......... 
1
.-. • .-, ~-
J --:- '- 7-

• r + --:• !'i 
'- '.J ._. v 
t .- • .,!.. ·:· 1 ·-- ._. . ·-· 
'::"'~( · :. t!~ 
• '·. ·-· • "" J'l', 

f. ·~· .... .!.. 
' ~~· I, ' 

• , R :.-4 

~~~ ~~ - - ~ ~ w ~••••« ~~~ ~ ~ ••• 
~ C H A R A C T E R T Y P :~ r .. L A G S • 
~ ~~ ~*•• ~~w *••••~ ~ ~ ~ * ~ ••• ..... 
Hi... -. .., ._ 
r •·1 
·- J ' . ,... 
'-" 

... .. ~ 
; ·~ : . J 

.-. 
·~· 

·-· 

. '• ( . 
, . . t 

~·: 
....:- -

<("' · - .... 

~. ~ I 

, . -
' '· . . . 
' ,. 
C. I .. .. . 

~. · ... ' 
.: . -.
' . 

.. -.. 

·' • 
• 
' 
.. 
.;, 

4 
... 
... ·-· ., 
I .. 
'• ' ·' 

•.. 
'·' 

~~~ -~ - · ~~ ·~ •••~ w u: ~~ ~ 

• ~EAD/ W~ I TE F L ~G~ * 
- ~~ ~-~~+ ~ ~~ ~-~- · ~~ ~~ -. ...... 
~ j I 

I • 

~ " 
~.., 

r:..J 

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

"•. - . . - ' . , 
' 

.. ·- . - "'t' 
J .. .... . -. -

• ::. 
~. 

. •· . 
•, 

•e n ' ..... - ·< c 

e· ·-· 

. __. - -------··- - .. . -·----

P ROGRAf'l 

RE SET 
SE T BF 
B HIA2Y 

LF 

PAG E 

EF FLAG 
FLAG 
E >~PON £ NT 

FLA G 

2 

BI AS 

FCB PO 
Rt: ::: ET FCB 

FLAG 
P O FLAG 

SET FC B PO FLAG 
F L: r: RB FLAG 

FCB RB SET 
FCE 
S ET 

R t·l F LAG 
G LDB~lL FCB FLAG 

RE SF.T 
SET 
SET 

!N 
' .... L. r 

RE SET 
S ET PO 
S ET r:~ ;3 

RE ,,... ' T -· ~ 

S TACK 
·~r - -·· ..!,. .... - • • 

\ [ ... 
·• E .,. . .. . 

'H T 

. ,, 
" , -. 

. . .. .. 

., R 
' ' 

ED T Tr.Ji'l 

I N BIT 
FLA G 
F u.n:. 

PO F ' .... AG 
F LAG 
BI T 

- • T .b' i, I 

E-RE G!S TER 
,... R~ .-.,-,,- ER , - - , L L1 1. _ 

BI T 
BIT 

BIT 

DF Uf.1''TE:X 
'.' · ·"'~ j , , 

.~ U R ,., ~ .. . T 

... \ •' ..: •• 1 r" .~ T ,.., ,... .,. .,.. 'i' ,.i.J t. J, I 

NUC LEUS 

lIST I ti G 

POINTER TO S TACK 

""' ·- " G R "' l '" r1 D H~r, · w J P 

:a A C' K G R 0 U i ·: D 

EXE C 
E X ,.. , •. , r_ L 
.- ... , {_- r · r _ _,, r .. ~,.-

EXEC 

""'' ,.... . , ..... """' '- ···,,, 

S TATE .) 
STATE 1 
.,. T ,.., T ~~ 
·-" I M •-
<:: T ,., T f' ... n .. 

WR 
~~ I T 

,.., L' ,...._ r , 
• .... . l f"'"•' 
,... ,. i- t• 
t_. r"1 .. , ,., 

... , or T 
j _, 4 I 

• , • . ( . . ' 
rw ,.,:..: 
• + • 
• p • 
• • 

· L ' h ~ 
··~ ·· ~, ... 
,· . u <·~ ,.., 
'- I I M I " 

.- l..l ,.. r-. 
~-· r H ~ .. 
"':, ,. r· . . .. _,. 
.- . LJ R' !;.· 
,_. I I I~ 

B ... ·r 
! 

P.lT 
F U ., G 

C H A·~· 

·~· r-A',... ._. .. I_. • l. c. r "' ,.-.. , · • 
: . -r -· 

:-· lJ ,._, C'· ... ' ,., ":• ... ' 
~>-' " ' I 

• ~ .• .. ·-;-· ~· 't .... 1 .v •• 

. / 
RM ;; 

" oi .J•. t'o _. r.H ."'" 
• . . , , ;; .. 
• ,-. f"'\ • • 

::" L r4 G 

r , ·; ,.. 
r.· ' J 

B 1 i 

:nr 

Ln - I I.J ! J 

p. 'J F : 
.· ...... I · . ..- - F I:_,._ F LAG 

POSTI"'G FL AG 
~· ,.. · ~ .... r: c. .... .; ! · r - ~ · fl -:..• r-.... r._ , ~ . .... W R t 1 E F L r.1 G 
f c ·,:• ••• • -. "-.!. r .-. ,; , 

._ W I r ' ,": t.J '-
,;-! A(; ! _ , _, 

T E ::- t·l I ti A T E ..... u .·. p• , .• i="" ·=-- ~· 

,_.. . ... . 
r l. "' '-' 

~ j 'l;, · - -~ .J 

. - ~ ... -~ .. - -·- .-.... . -

S H I :~ T 

p ) 

PAGE 

·- . 

-'· 63 3 > 

vz. 

V2 
' ' ,..., YC. 

'·/ 2 

V2 

I I v-, 
y .::. 

I I .-, ., c. 
I • .-, v· ,: . 
I I ... , 
'i .: 

I I • , 
'I C. ' .. -. 
'.' ~ 

I ; .-, ... .::. 

I f • ._. 
Y O:. 

I I --. 
'y .::. 

'·I ·: · ., L.. 

I I .•, 
y c. 

I t .- , 

•.• " 
I I .-, y c 

l ' - . , . .:. 
I J - , .. -. .. 
. ' :. ... .... 
I I " , 

'. -.. 
I I .-, 
•,: t=:: 

' .. ' ·: · • L.. 

' J .-. v c:. 
o I .... , 
·.• t:-_ 
' ' ,., ... ~ 
' ' .. :,.! .:: 
I 0 ,-, .. . 
• 

• I ~. .. .::. 
I I ,-, ., .:-. 
; : ·:. 
y ~ 

; . · . 
Y 

.. ·-' ~ ... 
., !., .. 

, ! - . .. . . 
• t ••• ,. -•• 

(I 7 

.... 7 

,· ~ . .. . . 
, 

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

• ,7 •• ,., -~, 

• .. 1 •' 

.. ··" ·•· .... -,. 
u ( 
·' .., 
J •• 

:) 

i) ,. 

" v , • 

, ~, ':" 
• .. ., 
: . r 

,· 1 "";' ... ,. 

~· · l 
•. 

,• 

'.. -:" 

.· ':' 

·-., 
•, 

., 
., 

' . . .. ., 

-.. ' 
.. -'• .... 

i i 

-· . . 
.. 
.. 

.. 
·' 

' 

:· 
... 
., 

• 

• 

. , 

-. . ~ 
) ,.'l 

.. 

• 
.. 

.· .· . 
• 

' 

.. 
·' 

.. 
.. -

!.'0 10 :.: 
· 001(1 ~-
00 '· e 

t.· ·-· ' ~ 
~0 l t.l6 
u 0 1 0 ' . 
:'l ·· ~ 1 :'"1 •, v v ...... iJ 

n ·.:1 JO -• 
(: 0 1 l l' 
(i(:t t •. 
i)i)Jl •. : 
')(!j l -~ 
(j (, 1 t -~ 
0 0 1 ' c· J, .J 

0 ') j 1 6 
r. r, 1 ~ 

U ,_1 • .L ' 
I) ,•, . 1 J. 

1.1 .L , 

0 (! 1 1 "4 

,.. . .. . ..... . . 
... il 4 ~ 

(: :) ! ~~ 1 

. ' .. . , ..... . 
co 

<' c' ... 
C(;t ·· 
·.·1 , . •! • 

••• J. '~ 
;-, ,-. ·i .. : .. .: • ... . J J. , _ • 

. ' ... : .: ;_~ ,; 
,. .. ·~. ,•, 
' ·' •. 1 .! ; . 1,1 .·, 
1_. _, 

". f·. .. 
::: I) 

•. 
., 

·: 4 l ..... 
.· . . 

l •• ' 

~ .. ·. 
• • 

~:~: -;.._ · .. 
•' • ~··.1. •• I " . . 
, • .-t , 
•, . ... .. . . . . . . .. .. •. ·-· . 
;'1 o't 1 ; I 
... .... .. ~ l' t 

.. . -, .. ~,, 

... j •. , ~ l' \. . 

i'· ,•, •• • '·· . .. 
I I ,· , • "'l 
- · • • • • f • • .-. .. 

• • '1. a. . 

,· . . . 
' .. . ·1 .. , . . . . . ' 

' ' . ... ') .1 • 

.. :_·, ·~ . , .. -.. ,., 
•. . '" • 

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

•• •.· ., . 
·- " .. ·, .. .. .. 
I
' I • o .. I " 

• ' . 

.· ·. 

. . . .. . 

. ' • 
.. 

". . ., ., 

. . 

•' ' 
,.. ... ! ., 
..1 - · •• 

,•, t ' ! .. ' 
,•, .... ... ,._ .. 

•' l I •:
•' 

' . 
•. 

.•, .. • . . ,• 
t , ... • • 

• .. 
,• •, 

'•' . . .. 
.· 

"· '• 1 ·' ·.• 
I 'o .. 

.• 

. . 

. . .. 

... . . 

• • • 
·==· . . 
': . ' 

·. . . .. . -· 
· . 

. . .-' 
' ,·' ' . .. . . 

••• - . .. • .,1 \ . .• . ' . 
t • • : 

I, I 0 I ·'• 

-11<-·-



£.2 YORTEX LISTING · 

l~ ,• ,.··+i"'. ·-t· ·': • .. •. ' ... . .. 

. .. -. 

OOOOOS A 
000007 t=l 
000010 A 
000400 A 
000011 A' 
000012 A 
000013 A 

000012 A 
000420 A 
0 0 0 42 1 A 
000422 A 
000464 A 
000423 A 
000465 A 
000005 A 
000466 A 
00 04b7 . A 
0 00424 A 
000470 A 
000471 A 

000016 A 

000020 A 
000021 A 
000022 A 

. . 

• . ' . 

197 
198 
199 
200 
201 
202 
203 
204 
206 
2 0 7 
208 
209 
21 0 
2 11 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 .,.,., ._ .... ~ 
224 
22~ 
226 
227 
2 28 
22 9 
230 
23 1 
233 
23 4 
23:5 
23 7 
23 3 
239 
240 
241 
242 
243 
2 44 
246 
24 7 
248 
24'3 
250 
251 
252 
253 
255 
256 
257 
253 
259 
260 
26 1 
262 
26 4 

266 
267 
262 
269 
270 
271 
273 
274 
27~ 
2 76 
277 
278 
279 
281 
~o~ ........ ~c. 
28 3 
284 
285 
286 
287 
289 
290 
291 
292 
29 3 
294 
295 ._.,...,. 
c:. "' r 
298 
299 

. .. . . . .. . 

YSRERS 

6 
7 

PRDGR API PAGE 

INITIALIZE fLAG 
GLOBAL fCB F'U~G 
BUFFER FILL FLA G 
BF ABS VA LUE 

3 

IN 
(jf 
BF' 
BfA 
WR 
EC 
Dn 

SET 
S ET 
SET 
SET 
SET 
SET 
S ET 

s 
0 4 0 0 
9 
·1 0 
11 

LJR I TE F'U~ G 
EN CODE /D ECO DE F'LAF' 
DIRECT ACC ESS F'LAG 

• !tE !t! •••• II! !1011!1! •• 
,. STACK CPS • 

·······-····· STKSZ SET 10 
CX C SET ZERO 
C~ R SET ONE 
CEX SET TWO 
ere SET TH REE 
CRB SET FOUR 
CTR SET fi VE 
CTRY SET ~ 
CXt SET S lX 
CBK SET .•,.:s Y:.: VEtf 
CEf SET·· · ., E IGHT 
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£.2 VORT£~ LISTING YfRERS PROGRAM PAG£ 5 LISTING PAGE < 636 ) 

. . .. 

000001 A 
000001 A 
000002 A 
000002 A 
0 00 0 03 A 
000003 A 
000 007 A 
000 007 A 
00 00 1 0 A 
0 00 0 1 0 A 
000011 A 
0000 11 A 
0 0 0 0 1 C: .A 

~ o·! o f) i. 2 · A ~ 

404 
40~ 
406 
4 08 
40 '3 
410 
411 
412 
41 :3 
414 
416 
417 
418 

. 419 
42 0 
421 
422 
424 
4 25 
42 6 
427 
428 
423 
430 
4 .... .... 

~·C. 

[4 33 
4 34 
4 35 
4 3 6 
4 3 7 
4 38 
4 40 
4 4 1 
4 4 2 
4 4 3 
444 
4 45 
446 
44 8 
44 '3 
45 0 
451 
452 
4:5 3 
4 5 4 
4 5 6 
45 7 
4 58 
4 59 
460 
4 61 
4 62 
4 6 ~-
4 65 
466 
46 7 
46 8 
4 69 
4 70 
4 7 2 
473 
4 7 .-; 
4 7 5 
4 7 6 
47 7 

~U B 
S TA 
EM AC 

P<2> 
P (3 ) rJ 

-~~····~~ -·················· * TEST N E ~ ~TIVE / IN ~/ B-R E r • 

········~~Y.······~·········· Ttll=lB MAC 
LDA 
J A T'l 
EMA C 

-~-·~••w. .. w.••••·············· • TEST NEGA TIVE / IN A/X -R Er * 
········~~·················· TNAX MAC 

LDA 
JAN 
Et•1A C 

PClhX 
P C2 ) 

~ - ~ ·············-~·····*···· ~ TEST NOT ZERO / IN A/ B-REr • 

~······· ~ ~~ ···· ~~··········· TNZ AB M.i C 
LDA 
JA:--i7. 
E t1AC 

·······*~·····~·~~~····~~·w.• • * TE S T PD S i TIV~/I N AlB-REf * 
~~~-~~-·~~~~~-~ ~ ~~~-~~-~-~-~ 
TF'A B 1'1AC 

' Lfi A 
I..-. 0 
~ ..... 
EM AC ' 

~~-···· ~~~~---~ ~~ ~ ~·· ·~*~~ ~ -~ 
~ T ES T B IT/ R[SE T / IN A/ B- REF • 
-----~-~~~ ·- -~-- ~ --~ -----~- --,,.-; ~ :.. ~ ;'I( ..,., w;: •• ••••• •• ~ :'F.: •• • ;11!1; :.,..; • ..,. :. • .... ... ;tr, •• ~ :~; • • ,.; ~ ::.;; ;JK 

TRAB NC!C 
L DA P ( 1),B 
BT ~ ~S T +P C 2 )y P(3 ) 
Ei'·lAC 

~······~ - ~ ~····~·~ ~ ····~··· 
~ TE ST BIT/SET/IN AlB - REF • 

······· ~ ~~······~·········· T SA B f'i A C 
LD A 
ET 

PU) tB ~ 

A:;:ET +P <2 ) ,P ( 3) 
Ei'l A C 

··~····* ~ ·~ ···· ············ liE TE S T ZERO/ IN A / B-REF • 

~ ······· *- ~·····~······~-··· TU1B t~ AC 
LDA 
JAZ 
EM ri C 

~ ·(l) , :E 
P(2) 

·······~~~······· ~ ~····· • TEST ZERO/ IN A/X ·- ~Er ~ 

~~~~~··~ ~ ~~-~-· ~ -~ ~ ····· 
TZAX MAC 

LD~ P ( l ) s ~{ 

.} AZ '7-' <2> 
E ~l AC 

~~~~~~M* W *~ ~~·· · ~~ ~ -
~ ZERO T!iRU A/ B-RE r * 
~~~-~-·'-~~~-~ .. ·~ ~~ - ·· 
7.AB MI':C 

4 ? 8 ET-ii~ C 

479 -~--~~- ~ ~- ~-··· M ~ ~ ~·· 
480 • ZER O X-·R EF T H~U A • 
4 8 J • • •~ •* • ~z • •••~~~ - ~ ~ •• 
4 .-. - ... .... ,. 

O C: .!.. H I\ 

483 
484 

.. T Z A 
S l' A 

4 85 ;:~ r·l ri C 

4 8 6 C: ~: E C 

.. 

Y2 
V2 
V2 
V2 
V2 
V2 
V2 

4 8 7 ~·Yo···· ·· ~ ·~·-· "~- .. ············~ ·· ~ ········~·············~············· 4 ~ - ~ • ~~ 

48 9 • 
4 90 
491 
4 93 
4 94 
49 5 
49 6 
4 9 7 

• • .. - R E L A s Y I'! B D L S T I V E 

4 00 ... . ...,. 
49 9 
5 00 
~ 0 1 
5 02 
5 0 3 
5 0 4 

. ~05 
506 

~-~···~ ~ *= ••••* · · - ~ ···~········ ~ -~········~·····~ ~ ······· ~ ~········· · · · l 0[ , . . . ... • 
• .; ~). C.. I ~ 

AA CC S: ET t. n r.: 
L 0 (-·. --~ ,. ·r ' n ...... 1 _ r:. L . tiO ... ... .. 

AB S CF S ET ' . DC 
LOr. SE" T i. n C+ l 
ACC Sl T ~ D C 
LOC S [ T L n C + 4 
ACHB S ET l. D ~ 
LOC S ET ~0 8·~1 
A D F C B ~ ~· T : U::; 
LOC S E T LOC+ l 
A FS C ~ S ET LDC 
LO C S ET : . r.: C+t 
A GF' AR (;;'· . y 

•.} t.. • .. . :: •J t'"' 
• • • J 

ADD Ri:: SS OF ACCUM UL ATOR ACC 

AD DRESS Of BUF F EP 

4-WC~D AC CUMULAT OR 

ADD RE SS OF D( CIMA L DIG IT ARRA 'f 

DCB / FCB ADDJ;'I:: SS 

AD DRESS Of F OR MAT SCB 

AD Di<E ~S OF . ( , GR OUP BLOCK 

---···- -

V2 
V 2 
V2 
112 
u .•• 
Y O:. 

'v'2 
V2 
V2 

'' ·"· • c: 
V 

.... , 

.:. 
' ' .... , Y C:. 

1/2 

0 7 
0 7 
07 
0 7 
07 
07 
07 
0 7 
0 ? 
07 
07 
07 
(JJ 
07 
0 7 
0 7 
0 7 
0 7 
07 
07 
0 7 
07 
Ol 
~7 
07 
07 
" .., u .. 
07 
0 7 
(17 

07 
07 
07 
(1 7 
C? 
07' 
07 
07 
07 
Ol 
0 :; 
07 
0 7 
0 7 
a? 
.~ '? ·.· , 
C7 
(j7 

07 
r. ., 
' r 

:] 7 •• 
.... 7 
" . 
,, 7 , .. 
1. . ... ,J /' 
·) 7 ~ .. ., ..., ., r 
rc ·; .... .. 
0 7 
D7 
( t '7 ... ( 

r. 7 
'•' , 
0/ ,, ., ·.· ,. , ... ·.· ... 
:"1 .,. 
1,.• ,,· 

0 7 
''J ' I 

'·' I 
0 7 
r1 "7 
" . 
0 '7 

•• 
(' 7 
0 7 
3 7 
; ? 
0 7 
:) 1 
0 7 
07 
l ... -.· ., 
07 
' . .., • .,1 , 

.... .., - ( 

0 7 
0 :;-
,·, .., 
J ( 

l"• .., ' .-
C7 
(J 7 
07 
0 : .. · . . 
' I "':' ·- ( n ..,. 
'· . . .., u l" 

00 40 4 
00 405 
0 .0 4 0 6 
00 4 0 8 
004 0 '3 
004 1 0 
0 0 4 1 1 
oo4 1 c: 
00413 

' 00 ~1 4 
0041(:. 
0 0 41? 
00418 
00 419 
0 0 42 0 
0 0 421 
00 4 22 
0 0 4 2 ·1 
00 42 ::; 
00 426 
00 42 7 
00 428 
00 42 ') 
0 043(. 
0(1432 
00433 
0 0434 
0 0 4 35 
0 0 4 36 
00437 

0 0440 
OC: 4 4i. 
004 42 
004 4 3 
0 0 44 .. ! 
t'! l.' ·i ... 1:~ 
v • "+ .. t ·-· 

0 0 4 46 
0 0 ,~4 8 
Cl 't ··•~o '• •'f ~T ·" 

00450 
U" (, A "'J 1 

.... 'T .L 

00 452 
004 5 3 
004 54 
0 0 4 5 6 
00 457 
00 458 
0 0459 
004£. 0 
(1(1 4 '". " 0 J. 

004 62 
00464 

,... ... ~ L. -t: 
•) ••• '-y ._, .. ;. 

00467 
0 f't .1._ c. :::-..., -..- .._, .. _) 

,., {'! .. 1 c_ •:J 
1_. .., .. .;:-. Jl' 

" "4 _, .. , 
._. l.· (' ·' 
••• f • .. ; 7 -j ... ,... -;" .. '-
!'!t!.-1 7 ':• . ., ... ""':' (' ._. 

O f. 4 ... -' .• •.. ( 

t'\ (1 1 7•'::1 :..• .... .:, ( v 
n r, .~ ~ . ., ;·, 
+) t..• ·y • ..-' 

0 0480 
0• c· .... ::; ' I~ U J. 

0 .. , 4 ') .-. 
-..~ ·-· L.. 

(; 0482 
0 ( • '"' . ! '-:· s ~:· 
,, ("' 4 .:;, 1::;: 
I, • · V -...• 

004 8 6 
(!(! 4 87 
. .. 0 4 ·~ ·=-'.) ...,. ... 
0 0 •189 
00 4 9!) 
00 4';jJ 
U.. ~. "" o'"\ .-. . . , .. .. , ... , ... ' ~ . 

r, l-' , 1 •:a ·=-,,: 'T J- ' • 

004 '3 '=l 
0 (t5 00 
'• f~ 5 u-i • ••• # 

OU 5 02 
0 (I ::0 i) ::: 
..... •i e.· "'l •• . ., v ._1 ,_ L.t-

005 05 
it u· c; iJ.. " ·· " ~ . 



, . 

•••• r.. • . .. -. 

- -t:. . c:: lr'ilRTE>\ 

000013 
000 11 0 
0000 1 3 
0000 14 
0000 2 ( 
0000 1 4 
:::1 0 0 015 
0 0 0 0 1 5 
CO OOlE. 
OOOOlE 
0 0 . ~ 

.i. ,. 

0 0 0 0 1 7 
000 0 
0 0 00 
0000 

_.., 
C. v 
~ .... .. _ .... 

oooo e1 
0 000 2::' 
~o f"' (' ....,. .... 
U I) V ~ C. 

00 002 3 
0 0 0 02 ~~ 
0 0 0 024 
(101)(!30 
0 00 (. 31 
00 0 0 2 4 
0 0 0 i l "" r:: '"' '- ..... 
000 0 2 f~. 

000(125 
0 000 
(! 0 0 0 2 t. 
0 00032 
00003 2 
0(10fl5 t~ 

000050 
0000 5 ~ 
000 051 
A(\ .... l"'t C ""'o 
1, 1 \.' 1,1 I.J ..J ~ 

(!(t(; 05 .. :: 
0 0 (1 (I 5 .:: 
DOC053 
0 0 0 054 
000 054 
000055 
000 !)~5 
COOO 'H. 
~"on · --'"' v v ... ! '=" 
OOG O:i 7 
OO DO;i 7 
00 00 6 0 
cooce.n 
OOOOE-.t 
000 06 4 
000065 
IJ 0 0 0 6J 
O CG O& ~ 
00 0 (! 6 2 
0 0 0 0 6 3 
00 0 0 62 
0000 6 2 
000 0 6 6 
0000 6 6 
00007'7 
000071 
0 00074 
0 001 1 1 

7~ 

' I 

Gl!lO 
000 1 0 (! 
000 10. 
0 0 0 1Cl 
00{! 1[12 
0 0 (1 1(: ;:: 
'uo···1~ ··· .... ...I -:· 

0 000 
00 

00010 ::: 
0 0010 4 
(; 1)(;10 ~ 

00 010:0 
0 0 1) 10~ 
O(; l"l l O E. 
OCC. lO E. 
'\ ,... ·" •. ~ -
,f ll ··' 1,1 

.., 
rJ I.' c 1 [, 7 
0 00 1 1 

.•. 
·-· 

" ,., ,., 4 4 ·:· 

i..l ·~· '·' l. ,1 . .... 

(f;IIJJ. ! 
oor.l.14 
(i(i{Jl l ~· 

r. 0 0 1 . ~ 
' 0 

~J 0 0 1 1 E. 
l'\ l"'t o"'II\4 Jf' 
•.• t.,• '· ' J. ~ C • 

0 00 i. 1 
..,. 
•' 

. "' 3 l c. G OiJ 
0001 1 7 
IJ0 0120 

·--- .. ..... -··-· ... 

Li S Tii'iG 

l> ,., 

A 
{; 

, 
, .. 

A 

• •• 

~07 
~ OS 
:103 
~1 0 

5 1 1 
:i12 
51 3 
514 
~ . .,. 
...) 1. .... 

51 E. 
( .J' • "? 
. .j J. o' 

~:", .... 
... J ... ·-=-
51~ 
c:.-.. n ...;c. .. 
~"""'11 

.JC.4 

522 ... ~~ 
w .::...:. 
C' '"' ,4 .... , c.~ 
c:" ..... ~ 
.J .::. ...J 

52 E. 
c: --· •• ., ·-· (: .·• 
c:' "':...' l::S 
.... .1 L- ··-' 

""' ..... ; 
._1 .. ) "' 

'':' .-. ·~ J .._:, c. 
c:: ~ "'• 
~· ..:· ..:. 

~~ ·: · r:;, ·-· ·-· .... -= .•. E ·-' ..:· . 
"' -. ., -;.:_1 .,:. , 

54 0 
"'I ~ i ""-'· .. .l 

C' .. .;. 
.._I ._. '•• 

S43 
t :' A ,..0 
.,_1 ~ ' t 
.:,.e 
,_ 1 '-:0 ·- ' 

5 40 
Qf . .. ':l ··-' :,. , 
t.: ·" n ...J .... . -:, 
.. .. g .J "+ . 
"' r r·· ·-· ..... ... 
&!' c: .. 
.J ._ 1 J. 
cr C' .. ., 
...... ..,.l .::. 

~:i3 
e ... - ·• -· ...... : ... 
"' -=- -. .... ..J ....... .. ~ .... 
....; ._; 0 
c;: C' -._t_ l ~' 

553 
"'"'3 ...J .._; 
go ,. , .. 
._1 c;:;, i,.i 

551 
:56 2 
563 
56 4 
"" "'"' ..J J:;~ ....; 

... (. -.._) ._I t.1 

56? 
"' 6~ .... ·~ 
lr ~ ...... 
.) 0 ::0 

57 0 

c:- "":" .. ~ 
...;;.::. 
e-J 
·~: / ..... 

c;'":"£; 
- t •.J 
c: - '? .,J i ' t' 

1;: "? ·=· ... _: •. . ..... 
1::' ..... • ... 
... 1 C• U 

5 ...... o .t 
e o '' . .) '--' ~..-
~ ; ,...., .... 
· ..J ~ .;.. 

~! 84 

5d5 
c . ..... ( 
J ·: · .· 

"-." <f•, - · . . .... '·. ' 
e ,.., r . 
.. •-=·=' 

"' '=i' 
-· .. l c:: ..... ,., 
.. 1 ::o r. 
C' , , - . 
_, :- ·-· 
, .. "":i ·"' -· :. .... 
C" ..... r:.. 
••• 1 ::0 · ... • 
t::' n . 
. _ 1 ::- r_:lo 

59:' 
59 ::: 
5 ~ 9 

i..IJ C 
AIEU F" 
q : o: CE 
1 n r· 
I.. ' • • 

"• l 't· C' 
1 ' .;,• r 
,., ' ( ' " 1-C l ,. 1 1,.. 

UJC 
A r: P o .J 
: ..... ~ .. 
·- t- 1 ..... 
\. J .. Jr. '0 
,.,, , . ~ c:· 

' ~ ,-
.... \.J •.; 

Aor-·s:.c 
LO C 
AP~ F 
LDC 
f-lSC' B 

A :;F L 
0 """' .... ._ l J I • .. ....... ~ nc h ~ I ..:~ 

... , : . 
·' ... 

"' ,. '" ..... R .,.. ._. 1 1 H 
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E ~ X P 
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~ I I f 

r:n.: Pr 
I ,, -

- ~J 1... 
B S: C E 
L DC 
1- ·-· 1) 0., I I ._. 

L '1 .· 
l.. ·-

CH:E: PT 
L n· . . . ' .. 
C :-: N H DR 
L f1 : ... 
, .. ..... I ,JT 
- J l..,o l I 

LGC 
·- · pr"' l 
•.. I t' L 

I •1 ,• i- • • ... 

r.: 
, r. r ,_ u -
JJ EX F' 
. 'l c· L • · 

D : 
L fJ r: 

LCC 
(."" r:. , \, 1_r .. .,,, 
• r ' .... 
L '-' '·· 
F CI-' Af\' 
F i.- ~.! DE 
r: n :_ KEY 
~ ,. 

·- .... i.. 

I ;, ._. B 
,_ 0 (. 
Gill': P C 
I 0 _. ,_ L • ... 

GFR PT 
:i~R PC 

i:C!-l AR 
f 1'1 , .. \ l n 
~. ;,.; ~ ,., r 
. n ~ 
1- ' ... 
T • · I . 
~ f' ..... 

:....:J c 
• • r- <""" ~ 
l. J £• ..> ·'· 

n , •. 
·- w · -

I T .. .. ... 
""" ._ ... i. 

L UC 
! Ni l 
L "' ... ~-
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FE T AT 
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S ET 
SET 
~E · , , I 

( C"' I ... . \.. ' 
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" '-

.S E T 
~ E:T 
• ~ T 
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: r• ... 
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• C.. 
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3 ET 
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.~ t_ I 

--- --------···-- .... 

YSR f RS 

l OC+l 
T<" ( .., ... 1 
'· ....;. ., LJ • 

toe 
L DC+ l 
P :::.CB +l 
' n ,... 
••• L l 1,.. 
: . ..... !-. ... ' .. .... .!. 1 
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E.2 YDRTE~ LISTIHG t..~•RER S PRO GRM1 PAGE LI ~T ING PAGE: < 6-J4 ) 

0003 25 00 4066 R 
1028 EJEC 07 

10~9 ·········~····~······························~························· 0 7 10 30 .. .. 07 
1031 • P R 0 C £ S S D I £ I F 0 U T P U T D E S C R I P T 0 R S ~ 07 
10 32 • .. 07 
10 33 :« ( D E f ) .: 07 
10 3 4 • .. 0? 
10 3 5 • FUNCTION: TO PROCESS OUTPUT UNDER THE ~ORMAT DESCRIPTO RS : SRDI~.D " 0 7 
1036 • SREW.D * 07 
103 7 * SRfW.D "' 07 
1038 * SRGW.D • 07 
1039 .. !f. 07 
1040 • ENTRY: A = INTECiER FIELD COUNT "' 07 
1041 • • ('7 
10 42 *EXIT : DIRECT TD . ONf * 0 7 
1043 • PTFL = 1 = •. • F"L~G ~ 0? 
1044 • !F' A.GE.O IfL.I : A = INTEGER FIELD WIDTH • 07 
1045 • IF A.LT.O ZFW = - A = ZfRO FILL FIELD WIDTH * 07 
1046 "' "" 07 

104 7 ~·······~~-····~····· .. ·································~-· ~ ····~······~ 07 

01028 
01029 
0 1 0 30 
0 1 0 3 1 
0 10 3 2 
0 1033 
01 034 
01035 
0103 6 
01.03 7 
0 l 0 ~. --:o 

• • ...::; •J 

0 00326 
000327 
0 00330 
000331 
000332 
000 3 3 3 
000334 
000335 
00033 6 
. ~ 0 0 "} '=' '? 

001004 
00033 3 
0 5 6 1 0 0 
00 100 0 
00 03 36 
005211 
00' 5111 
056176 
046 14 7 
00 100 0 
002670 

A 1 0 4<;1 DEF" JAN DE F'4 IS A .GE. lE~: iJ ·? 0 7 

010 3'3 
0104 0 
0 1 0 4 1 
0 10 4 2 
0104:3 
0 1 0 4 4 
0 1 0 4 5 
01 0 4 6 
0 1 0 4 7 
0 10 4 9 

~· <._)....,, 
000340 

' . 
. . . . 

. . . 

R 
A 
A 
R 
A 
A 
A 
A 
A 
R 

1 0 50 
1051 

10 52 
1053 
1 05 4 
1 055 
10 56 

DEF4 

DEFS 

S TA 
•. ; 1·1 p 

CPA 
IAR 
S TA 
T .. J ,-.. 
.&. 11"-

JMP 

!FI.-I, B 
DEFS 

ZFW, B 
PTF L,B 
UNF 

YES . ST ORE INTEG~R FIELD WI DTH 

A :i EGATIVE 

LO AD LE ADING ZERO FILL 
Dlf> 'F HA V E A •. • 
E: Xll TO OUT P UT NUMERIC 

COIJ~T 

FIE Lll 

07 
0? 

11 7 . . 
--. ' ' 
v ' 
.~, '? 
.... i 

Ol 

1 0 57 EJEC 0 7 

1 058 ........ ~***•*••···~···········~·~-~~~~···~··*···· ~·~-~-*~ ~ ~·····~·****~ 07 10 59 "- ~ o:.:> 
1060 * P R 0 C E S S D I E 0 U T P U T D E S C R I r ·r 0 R S * 07 
1 061 • :.: 07 
1062 • < D E: D ) ~ 0 7 
1063 • »' G7 
1064 • · runCTION: TO PROCESS OUTPUT UNDER THE FORMAT DESCRIPT CRS : SRDW.D ~ 07 
10 65 ~ SREW.D * 07 
1066 * . SRGW. D * Ol 
1067 • ,.., 0? 
10 6S .. ENTRY:· DIRECT FR OM ' F'RS * G7 
1 n 6 9 * T 0 D 0 l! T F 0 ~' o· D ' F' 0 R M A T 'D E S C R I P T 0 R * 0 ? 
10 70 "- .·. ' ' TO EOUT r o~ ' •£• FCIH1AT DE SCR IP TJR ~ D? 
107 1 ~ -:"0 EOUT FC:R "G• FCRMAT DESCR iPTOR *- 0? 
1072 * S .= SCAL E FACTOR * 07 
1 0 73 • . . * c 7 
107 4 ~ £XIT : DIRECT TG DEF *- 07 
1 07 ~ ~ A = S * C7 
10 76 lll DEX P = DC::XP - S c DEC I MAL EXPONE tlT .: !J 7 
1 0 77 lll XF L = 1 - EXPONtNT fiE LI: fLAG * ~7 
1 0 7 8 • X F l.t = 4 "' CX P 0 ,.. E N T r I E L D W I D T H ~ 0 i' 
1 ::1 73 !"( IF S . GT. Or DT = MAX(OJDT-S+l) * C? 
l OS o · * t: 07 
1 08 1 ~••••••••••••••~"'~••••••••~••••~~••••••~~•••~•••~~••••••~•~•••••• • •••• • C7 

0 105 lJ 
0105 1 

0 1 052 
01053 
0 1 I) 54 
r . ... ~,r:c 
'J L •.. _. ·- • 

Oi05 ( . 

,...1!"C:~ 
1) J. IJ ._1 ,, 

010 ::;:3 
0 10 59 
0 1 0 6 (! 

01061. 
0 106 2 
01:);:.:3 
0 1 0 6.:-;. 
Oir1 ,:c, 

... "" u .... , 

(' •r·_.. .. 
.L ·-· t• b 

0106 7 
( ' 1. n .:: ·::· ' ~· ..... ·-· 

0 1 0 7 1 
0 1 f) 7 ~· 

.&. r •• 
f':1•)_, . ., .; ... . .. .. 
0 1 07<. 
0 • c· .... c 

i I (' ·J 

0·1r•7 ·' 
- . • I tJ 

01077 
0 ' 0"' '"' J. .. ',) 
t"t 11i..., .... 
·~ ... .... . · 
( t < .-~ •::. It 
,! .. ·-· · - · •.• 

000341 
0 00341 

R 108 3 DOUT EQ U ~ ~ ? 
0 10 8 1 
01(;8 ;:, 

R 1 C84 EOUT EQ U ~ 07 1!.1° ... •.1 - • r -
'-' L -' •- • -_· 

000341 016054 A 
0 00342 0:5605 ?. A 

0003 43 
0003'44 
000345 
000346 
000347 
0003~0 
(1003!5 1 
(:00352 
000353 
0003:54 

0003:5!5 
0 00 356 
00035 7 
000360 
000361 
000362 

016155 A 
001010 A 
o'00363 R 
oo1004 r1 
000361 R 
0460:5 2 A 
1460!54 A 
005311 A 
001004 A 
000 3 63 R 

0161!55 A 
056 0 5 2 A 
00 10 00 A 
000363 R 
126 0 !56 A 
0 5 6 052 (l 

00 0363 0 06010 A 
000364 005617 R 
0 0 0.3 6 5 0 0 6 ~ 0 5 A 
000366 004774 R 
000367 0~ 617 3 A 

0(l0370 
0 (;037 1 
000372 

o·1 6·o ::>~ A 
146155 A 
0:56 0~:5- A 

0003.73 Ol042 8 A 
000374 0~6174 A 

1 08 5 MOVBAB n , CQUNT S ET S IGNIFI CANT DIGIT COUNT TO D 0/ '"' • j'\ ..-. c 
u '· :) -::· ·-' 

1 086 

10 87 

1088 
10 89 
10 9 0 
10 9 1 

1092 

109 3 

1094 DE05 
109 5 
1 09 6 DEClO 

1093 
1 099 

110 0 

• 

TZA:B 

~ Ali 

INR 
SUB 
DAR 
..:AN 

J 11 p 

ADD 
S TA 
P US: HJ 

IN~ · 
:;uTBBB 

NOV PAB 

~; ,nEOlO 

1<i:. l i S 

i; fJ ;_; N T , B 
v~:e 

DF. DlO 

::; , c:O UNT 

n T 1> 
; t) T.; 

CDt~rl T r B 
RN D 

"!:L s· · ,.... . ' 
DEXP tStDEXP 

F'OUR' Xnl 

EXIT IF NC SC~L E FA CTOR 

SCALE FACTOR IS +. tU MP CO L1NT TO D+l 

OK If D.GE.S 

0 T ~: E F.: ll I S E , G E T S ~ I ':i tl J F I CAN r D I G I T ~ 

SCALE FACTDP IS -. SET COU ii T TO DT -S 

ROUN D DEC1i1AL FIE LD 

• D • 
SEl 

AND "E" EOTH HA VE EXPO ~:ENl' FIELD S 
.D EX P = DC<P - S 

EXPON ENT F:ELD IS 4 Cti ARS WlDE 

-·-·-- - - --- - . --· 

V2 

07 

07 

f)? .. --· . .· 
,··, '? ._, ,. 
··. . 
i,., i ' 

r· • r • • - . • 
'·' j, ;; ;J J 

,,.., 1··it·a···, 
1.,.,.,.• ;_} ,L.•.._I ~ ! . 

C? 01094 
07 010')::; 
"" o· ···a r • { ! v _.,. r;:. 

!': "? · .. · ; ' 

o'\ ~ 

·-· ( 

!'*t 1 ... , C! ·-=· 
"J • ~ ..,. ·-· 
t"o1 ,...,-. ... l 
IJ J. 1.,1 :':' : . 

.-. ~ 01'10f.' ;_: l .. 
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E . 2 VO RTEX L I STING VtR ERS P R 0 G R A t1 PAGE LI :': TIIiG P ~GE ( 6 4 5 > 

000 3:'" ~ 

(' ()0 376 
·'o o-- ~ ... u .;,(( 
00 0 4 "0' 0 
COO •a 1 
OIJ0 4 02 
::: 0 0403 
,., , " "04 
•• • • ., .... .,. J 

::00405 
JD0406 
Oil0407 
:)~1 0410 

C004 ll 
000412 
'}!) 0413 

') 00 414 
u00 4 1~ 
000 4 15 
000 41 7 

''00 4 20 
000 4 21 

'
.. .... .... 4 .-. ""' .• v t..• c:t:. 
···on4::-.., ·-· v ..... .,J 

(:00 4 24 
,.. ro n 4 .., .. 
·-• Vo.. G.J 

000 4 26 
;0 0 4 27 

0 1 61 :5~ A 
001 0 b 4 A 

R 
A 
R 
A 
A 

[, 0 0 3 2 f-. 
001010 
0003 2 6 
01 60 :5 6 
1 4 615 5 
00 :5111 A 
00 100 2 f.t 
0 0 0 41 0 R 
OO:iOO l ~1 

0 ~60~6 A 

00 10 00 
0 003 Z E. 

~ 

1"1 
R 

0 00 41 4 R 
0 1 6 15:5 A 
1 260:55 A 
12 6 0 5 4 A 
0 5 1SO S 2 ;::. 

OO t.C:l O A 
0() 56 1 7 R 
006 505 A 
0 04 7 ? 4 R 
0 1 60 55 A 
1 -., .c .. A 

.-:. 0 .&. .j ..1 

056055 A 
001000 t-

000 4 30 0 003 2 €. R 

00 04 3 1 
00 04 3 2 
000 4 3 3 
';()0424 
000 4 35 
::• G :) 4 3 6 
('J0437 
0 ::;0 4 4 0 

(! !)04 41 
(100 4 42 
800 4 43 
00 044 4 
000445 
'J,Ji)4 4f> 

00 0 44 7 
C; 00 450 
0 0 0 4 5 1 
000 4 52 
000 4~ 3 
000 4~4 
00 04:i:5 
nnr. A- 6 t) \.1 ... .... ...J 

000 4 :57 

0 0 :5 001 A 
0 :5b 0 6 2 A 
0 56075 A 
0 5 6 11 7 A 

A 056141 
05 6 1 55 A 
0 0 5 1 0 1 A 
· cr ~l"'"' R' ll ._J 0 c. ..J 

0 06 0 1C A 
002 10 2 R 
00 650 ~ A 
00 47 74 R 
~0 644 3 A 
00 5 4 1 2 P. 

0 4 61 4 1 A 
0 161 4 1 r 
140 4 23 A 
001002 A 
00 54 72 ~ 
0 1 60 1 2 A 
1 26 1 4 1 A 
Oo or .., • • 

·-· v ' .. A 
0 1 6 1 2~ A 

11 0 1 
11 0 2 

1 10 3 

1 10 4 
1 1 0 5 
1 1 0 6 
1 1 0 7 

11 08 
1 1 0 3 
1 l 1 0 
1 1 1 1 

LDA 
J AN 

JA Z 

LDA 
.!UB 
H )R 
; , , p 

... M' 

r z ,::) 
S T A 
LDA 
J M? 

S IB 
DEf 

li E f" 

DTt4:l 

' ' B 

DEr 

S . GT . 0 ? 

YE S 

SET DT = MA X~ O . DT-S +1 ) 

EXIT I.-l iTH A = S 
PROr ESS S 

f• ? .. I 

I "> . ' . \ 1 : 

• . -;o . . 
. ·. -,. 
v l' 
•' I ..,. - ' 
·. .. 
. -. .· 

!'! 7 . · •· 
'! -~ . . . -, 

._. / 

. ·. .., . . 

0 1 1 0 I 
0 !10 ;-·: 

0 1 1 0 .. 1 
• 

to t4 ror. . 
"" j,. J. • 0 · ' 

1-. i ' ,·, ••. 
•' A. I "-' '·' 

:"• ) ' 11"' ) .. . . 
1·, I ' .. , ·:-
J ' ... ·- • •• 

Ollfl ~~ 
n 1 1 1 •\ 
.JI.l ~ ~· 

0 1 4 I 1 
- I " .I 

1 112 F.:JE C 
ll!x~•••• ~~ ~ ~••••~ ~ ~ w •••••••••••• • ~•~~•••• ~ • ~ ••••~ ~ •••liE•• •*• •• ~ft · ~ ~~ ~ ·~ ~~ 

~· ? OlllC~ 

1 1 1 4 • 
1115 "' 
1 116 l'-
1 1 17 !I{ 

11 1 8 ll! 
111 9 Jr. 

P R 0 C E ... 
-~ !l U T 

r UNCTi m; : T 0 r· fW C E S S 0 U T PUT 

EN TR Y: DI RE CT FRO M F'R S 

p u T D E S C R 

UN DER THE FOR MAT 

I p T D R 

DESC RI P EJ R: 

( F 0 U 

SRn! . D 

) .· .. , 
' ' ' - . .... . ,• 
·-· . 
... , ·.· ·. . 
-· . 

1 120 
1 l 2 1 

UEX P = DEC I MA L E ~ PONE NT 
S = S C .~.!. E f A CT 0 R 

* .- ":"' 
• • • 0 • 

:.; . •· . .. 
11 22 • 
1123 liE 

1 12 4 
1 125 
1126 
1 1?. 8 
11 30 

~ ·:: ~ 
EXIT • • DI RE CT TO 

A = DE '>I C:• . " --
DEr 

DEXP +S 
~ * 
~-~-~-·~ ~- ······ ~ · ~ ······~········~·····~ * ~·····-~····~ ~~ - ~-- ~~ · ~ ~ *·*~ ~ 

1 1 3 1 
11 32 
1 !33 
11 3 4 

11 35 
1 136 
11 37 
1 1 3 :3 

FOUT EQ !.1 
·• · 

LDA ~- ,B 

ADD DE X P d~ 
AD :J . : • B 
~ T A C:J U N T • B 
PU S HJ :;:ND 

LDA 
1"\ D D 
S TA 
J MP 

. . 

~ .B . . _, . 
!lEX P , B 
DEF 

GET S CAL E FA CTOR 
A ~ D DECIMA L EXP ONE NT 
AD D f RAC T I Dt'iAl. FI EL D 
S TOre AS SIGN I FICANT 
RO UND TO SIGN I F I CA NT 

BUMP EXPON E~T BY S 

COUNT 
r: I G I T 
DIG !T 

CO!J IH 
r ,,. · NT J ,_, J 

EXI T WIT H IH TEG ER F IE L D WI DTH IN A 

v ~. . c. 

11 33 
1 1 4 0 
1 l 4 1 
1 1 <l2 
11 4 3 
1 1 44 
11 4 ~ 
:1 4 6 
1 1 47 
1 1 4 3 
1 14';1 
11 ~ 0 
1 1 ~ 1 

[JE C 
••••• ~ • ~·~~••••~ • ~~ ~~ ••••*~•• * • :; ~ ~~ ·-~· ~ ~ ~ ' * m *~ • ~ • ~ •• • ~ w ~~ ~ · ~ ~~ ~~ • ~ • ~ ~• 

f 0 R M A T S C ,.., '1·;. 1 ,.. R "' 
- M ' <" ' .:, ) 

"'- rUN C T I 0 N : T 0 ! i. h N A ND DE C 0 D E A r 0 R MA T C !l A R A C T E R S. T R I N G 
• 
• ENT RY: NO SPEC I AL CONnlT I ONS 

!If EX IT 
:.. .. 

1 1 ~ 2 . 

• • F n L KE Y = CON ~ER S I O N COD E I D KEY 
TO DES CR IP TO R PR O C E S S O ~ f OR H/X/ T CN O DRT ~ 
TO. DES CRIP TOR P R O CE S S O ~ FO R OT HE RS I F l.!S l 
D T HER Wl~ E EXIT TO VS F DRT rD THR0 GM L 

1 1 ~3 • ER ROR S : ER 1 ON INV ALI D F OR MAT ST RING 
1 1 5 4 ~ 

., F E R ~· " 0 M L ' < ' ·r· ' (, , 1 II;. I J. .. ) 

., o T ,... ·.,· • ·' • · ' ... T c· n j , C..t·, , , H\..· ~'Io I 

-~· 

I I ""l .,.. 
y .::. . . 

1:5 ~ ~ - ~ ····~ -~~ ·-··~ ~ ~ ~ ····~-~ *~•*·~· ~ ·~ · · · p ~ ~ ~ ~ ~~ ~· ~ ~ · · ··~~ ~- ·~*~ ~ · ~· ~ ~ ~~-
1 1 57 .. • ~ ••••• ~*~ •••• w • 
11 58 • I NITI AL ENT RY • 
11 59 ~- ~ •~• ~ w• •* *-•~•w * 
1 1 60 fR S Z AE F~: P T 

1 1 6 1 
1 162 
1 163 
1 16 4 
1 1 65 
1 166 
1 1 t· 7 

1168 

1 16 9 
1 170 
1 1 7 1 
1 172 
117 3 
1 174 
'117:') 

11 7 6 
11 77 
11 7 8 
1 17 9 

S T A 
!; TA 
STA 
S TA 
I li C R 
S H : 
PU S' H J 

BT 

• r: ~ ~llF. :. • IJ • !I' 'f 'f !II 

~ ' ( " Et~T~:Y • 
• "' •• ~ •• - )'I! ,.. !f. !II • 

FRSZ ! I~ R 
L DA 
S UB 
.JAP 

LtA 
P DD 
T 1-1 ::< 
L DA 

:; S: :~ P C + 1 • B 
LIST FL •B 
P ~l<L V • B 
~: ' B 
1 
;:- . :e 
INF 

~:;·;>T + LP , ER 1 

P ARL 'o/,B 
-· "· ,..·· VB . ,.... ~. ~ , 
F :; :J ,.;: 
t:Rl 

AG PA ~•B 
P AR LV •B 

R' B 

CLEA F.: F::J Rt~AT <" Tt"• J'·JG •• ) I("';, I ~ P D I IH ER 

CL ~-;~ R LEVE L 2 GR::JU P RE PE A T ,~ 1-" 'f T 
· ' . J '..J I 

C L .• I• I;> c. ,~ ... LI ST D(.;! TA X r[~· :-- L AG 
C l. f'A~: 

f'L .... ':l"" ... ~ o l"'t. 

• , . t .- n . , L! D · !:'OJ C' I 
"'• •.1:'(,\oJ J '-\..y._ ._ 

" I~ '' ' r · . • " .-. 1' 0 '' .:.._~ .., Lt.. r ,., '-' " 

<:·E T ,. N. IT 1 " ' . , r: • .- ;:_. r;-,,-_r 
• _. "' ' .&.~ "- 1', 1'1:..• -M . 

I NPUT tiDN-8L n NK ~ DR~AT 

::; o u r·n 

C:OUt!T TO 
.-. w ,, ,.... ,. • .• E r:· 
•-- n "•r: •l•.· • ~. 

1 / l ':;T r-a:;: MAT c ~ AR tl 0 T ' ( . 

EUMP • ( • LEVF: L 

ER ROR 1/ MON: l ~IAN 3 . ( . I .. , ._L_ 
I. ,. - '" 

- - L. ~ 

P Olin X AT 
GET REP EAT 

G ~ CU P R ~PtA T CO UNT 
r.r' O)~J T 
_. ._. '- 11 I 

' • 
I I ,.., 
y c. 

/ 

.... ·r ·-' , . 

.• . 

.... 

.•. . ;. 

• 
' ' . . . . 
.·, 

( • .., 
· -· # 

. :.· 
•' ' .. 
; . 

.·, 
.. 
. . 

• 

' .. 
·' . 

. ·. \ 

. .. . ., . - . 
·-· r 

. . . ~ 
•.· . . 
·- . . . . . -.. .. . .. . 
.-. 

' • 

,. . . 

... , . . . . .. 
'J J.'' ' 
(il 1 .1 .:.! 
0 1 1 1 ~ : 1 
.... • 1 .. ' , .• J ~ I. ,.. 
, , I 1 .. o 
j J .~ •• 

·'1 4 'I l 
:_. ... ,1. ·~ ' · • 

1' 1' 1':., ·~ I . 

01~2(, 
.1~1 ,:1 . 
V .o .J'-.1 

'1 1 '" .• :.· 
'• .. "· ~ 

(11 •-:· ·· · .l • '•. 

ll11~··f-
( 1 • ·• ~ r • , .. .. •: .... 
r- • .. ' 'I 
._, J • ~·· 

;, ~ •-=· · · . .. . ' . 
.-, • • • •'o 
• • ' i •• • •• 

t'\ • I •o o 
oli J. •••. 

'·- I • • 
; . . .. . 

• 0 • • , • 0 • •• ._, . . . . . . 
.·, • 4 •• , .. 

'· .L ... .... " t 

~, 1 1 ·:· "' ·~ .. to .... . _1 

r •• , ~o,: 
IJ '" 4 .... •~.· 
.... ,,t"' •' 
1, .. .. ..... 

. -. • .. 0 • • 

•JI• · I· 

,-, ~ .. •') :, 
' I • ,o .~ 

.. " 1 •• 
I.J J, .~ ' t • 
., • 1 • • • 
I t J, ~ , • : 
.'\ . : . "'' 
' • A, ,, .. ~ ' • . ' .. .. ·' . 
• ' j ... • 

.: * 
• • 

.. 0 -:: 

• • . . -
.~ 4 I • • . ' 
·' . .. . .• 

• 
··• . . . . 
J -"' • ..., . • . .. . ('' 

• j •• • ,. 
• ... • 

' .. 

. . . . . . .. . ... . . . 

. ': . . . . . . ·. . . . 
' . . 

'· ' . 
~. . . 
'· 4 • ~. :. 

. " - . 
• ... .. 0 •• . . ' . -• • • .· . .· . 

' I 
.-. .. . ,• 

•"• ·-· 

I . ' 

~ ( .. 
! .. 

I ' 

( 4 • • - • • .. . " . . . 
... ~ 1 .• ·, ·.. . ,. . . .. , . . , . 
.• '· .~ . - I 
(· j. • • =· ·' . . .... 
•, . . .... . 

•. . 
r; : 
. . . ' . . 

(i i 
.-. ~ ·. . 

.. 
. -

' • 

. -. 
~ , ·' 
I ·,· . 

' . 
,•, o I o •:. 
• J • ~ • • • 
. . ~ . . .. . 
f, l ! ' ' . 

• 0 .._ • • _ .. .... . . -· .. ·-··· -. · - -
. ..... . . ~ .. - .. . --- - · # -·-·-· .. . .. ..... --- . -.. ··- . ~ ... ~ . . 

, _ _ - _...__ --- . . ..... .. '. . . -~----....... .. .. ----·~- ....... .. ... ~ 
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E.2 VORTEX LISTING \I$RER S PROGRAM PAGE 15 LISTING PAGE ( 64 6) 

!.'0 0460 
000461 
0004 £.2 
C0Jt4'3 

C:!l0 4 6 4 
COOt;-6~ 

000466 
000467 
000470 

000 47 1 
000 47 2 
000 473 
000 474 
000 4 75 

0:55000 tl 
055006 A 
016062 A 
055003 A 

00 6 0 1 0 A 
0 0 7 0.7 7 A 
0:5 6 053 ~l 
005101 A 
056125 (:! 

005001 A 
056 1 56 A 
056054 . A 
O:'JE.022 A 
0 56 150 .A 

0 0 0 4 7 6 0 o·5 0 0 1 A 
000 477 O:i61:57 ;:l 

000 500 
000 50 1 
000 502 
000~03 
000 504 
':o o:so:s 
000506 

000 50 7 
0005 10 
0005 11 
000512 
000513 
000 514 
0!) 0 .5 1 5 
000 5 16 
;j00 517 
(10(!520 
000521 
000522 
000523 
000524 
000525 
000526 

006010 A 
002102 R 
006505 ~l 
004774 
1560:53 
001£11() 
005472 

R 
A 
A 
R 

016065 r1 
006402 ~· 
000476 R 
006403 A 
000447 R 
006412 A 
000536 R 
00 6404 ~~ 
000620 :;,: 
0064 1 3 A 
001076 R 
006405 (~ 

000627 R 
006400 A 
000672 "~ 
0461:)0 A 

000 ~27 010 46 0 A 
000530. 056125 A 
000531 056171 A 

' 

000 5 32 
000 ~ 33 
7J00 ~34 

CCO:S3:S 

•)(.10 ~ 36 
000~37 
000~40 

1)00::! 41 
SOO :S4 2 
000~43 
000::!44 
0005 45 

000 ~46 
OOOS47 
00 0550 
OOO:S~il 
000~~2 

" H 

010424 A 
0 5 '60 61 
001000 
0010:S4 R 

016012 A 
126141 A 
005014 A 

01~000 A 
00~311 A 
0550 00 A 
001016 A 
0 00614 R 

016141 A 
0 0531 i A 
05614J A 
001016 A 
001104 R 

0 00~~3 00 5 001 ~~ 
0 0 0 55 4 0 560 61 A 

000555 
000:'5 :5 6 
0005~7 
0005 60 

'000561 
000:562 
000563 

o·o 6 o 1 t A 
' 001550 R 

006505 A • 
00 4 774 R 

01611:3 A 
1 4€>-115 A 

.b.s6'l.r!3 A 

1180 STA o,x ST 8RE IN DYNAMI C GROUP REPEA T COUNT TABLE 
1181 STA GSR PC-GDRPC•X STORE IN STATIC GROUP REPE AT COUNT TA BLE 
11 82 L DA FRPT oB GET FORMAT CHARACTER POINTER 
1183 STA GFRP T-GDRPC,X SAVE IN GROUP TABLE 
1134 ~~~····~ -~~····~~~-·~··*·····~-1185 • INPUT NEXT FI·ELD DESCRIPTOR ~ 

11 86 Y.······Y.~ ~ ····Y. ~~· ········~·-·· 
1188 ~ ••••••~ ~• ••••••••~••••~•••••••••••~•••~•~*•~~-*~ V2 
1189 lP. ENABLE Alf"/ELANK/NUM/"s'/'('/'-'/'"' ,···)'/'/'1 • V2 
1190 ~~~--Y.·Y·~--~~~*~~~-·~-~·····~-~~-~~~~~*~~~~~~~~· V2 
1191 FRS5 LDAI 07077 Y2 

1192 
11'33 
1194 
11'35 

11 9€. 
11'37 
1198 

S T ~~ 
I r·; C R 
s T ri 
ZAB 

STA 
~ ... " ~1:---t 

C:Vf"L tE 
1 
R, B 
<:' .- r.-· ...._.. •' I 

119'3 FR$10 
STA 
ZAB 

1200 

12 0 1 
1202 

1203 
12 0 4 
1205 
1 206 
1 207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 
121 ~ 

..... 16 !.::. 

1 217 

12 18 

1219 
1220 
1221 
1222 
1 223 
1224 
1 22:5 

1226 

1227 

1 ............ c. c . () 

1 ......... 9 .:.c. 
1 ......... ... c;..,;,v 

1231 
1232 

1233 

PUSH J 

ANA 
JAZ 

•• ,., ...... :f.:..:«•• 
• TEST CHI~R I! 
· ~~ -lllt:lJ. ~ J:lli~·-

• L D n 
;~ r 

. . . 

BT 
..... ., 
.D ' 

BT 

BT 

BT 

BT 

. 
• 

IriR 
MOV PAB 

r·lOV PAB 

J i'l p 

li!J:ll!ll!f.lii.~!P. l'- :t!lP.!I! 

• ')• HlP UT "' 
••••••• !f,.. ~'t: ll!l! 

f" R ~l~ L~A 
:~ fJ D 
TA ..,. 

'., 
D A:< 

.JAN Z 

DAB 

j A ~J '> 
• t-1 11 t '_ 

INf' 

CVF'L 1E 
-=-·R ' '- .. 

., 

FCODE:,B 
AS:ET+CM,FJ~S10 

ASET +LP, f"RS2 

~l$ET +RPd"RS15 .. 

'''""' ... +~'M ,... R. ,._ ., ~~ ~ .. ~;_ ' n 1 ' r . v c. ..J 

ASET + A!.. , FRS35 

Q!:"L ,B 
BRl~di 

! !T '=· .... ' .·.· 
EIGH T,FDLKEY 

rRS 60 

AGPA R•B 
PA RLV•B 

0 

F.\S1 9 

PAR LV 

·······~ ~~N ll!.lltlll~~~······· • PROCE SS RIGHT MOST " ) 1 
• 

~-*••*·~ ~~· ·•*• •* ~···*~-~ 
C:AJ:: rii!..KE't 

GNL 

SET REPEAT COUNT TO 1 
CLEAR SCALE FACTOR FLAG 

CLEAR FRACTIONAL F:ELD WIDTH 
l'l' .. "R .J r_ H .. 

CLEA R 
CLEAR 

'*' FLAG 
QUOTE FLAG 
S: I GN FLAG 

INP UT NON-BLANK FORMAT CHARACTER 

CHECK 
ERROR 

VALIDITY Of" CHAR 
1/ ! ~LEGAL FQRMAT 

RE LOA D FORMAT CHARACTER CODE 
lES:T F!JR ·~· 

TE~T FOR'<' 

TEST FOR 

TEST F:JR 

I ' 0 
' 

• • 

TEST FOR ' / 1 

TE~~ T F!JR NUMERIC 

TEST -:· [ ' R 
' .J ALPHf.; 

MUST BE QUOTE. SET FL(lG 
SET F IEL D WIDTH TO MAX INT EGER 

LOAr • H I DU:CR IPTOR KE'r' 

f'X IT 

PO INT X AT ' ( 1 GROUP REPEAT COUNT 
D£CRI·:r1ENT IIYHAMIC ' ( " REPEAT COUNT 

I S . ( . 
' GRO UP fiNISHE D ? 

,, E --:-, ..... . nE ·-·RE''I.E"'-r __ ....,,_, t1i . ,. . 
., I .~ ... t""L 

~- v ·-

CDNTII'lUE $CAN IF NOT LAST 

D I ~:::nnE P~~F .. ,lDE T~'" .. T i'i •- r. ~ 

. ) . 

GE T ADDR ESS OF NEXT LlST l !EM 

1234 s·UT BBB ITEMAD,ITMINC,ITEMAD REINITIA LIZ E LIST CDN.TRDL 

V2 

V2 

'./2 

07 
07 
07 
07 
07 
07 
0 ... ,. 
07 
07 
(1 7 .. ' 
07 - ' 

0? 
" ~ u / - .-.,. u .. 
07 

07 
r; 7 
" ' ~, .... 
c ; 

f'""t ~ 
<.• I 

01180 
0 1 1 8 t 
011::32 
0118:3 
0 11 8 4 
01185 
0118 6 
011:38 
01189 
011''-"t! 
0119 1 

0119~: 
0 11 9 3 
U.. 1 •I •::0 o! 

~ ·'- _, .. r 

011'35 

011'36 
0 .... .-. ~ 

.L .L :.., ... 

0 11 •::JO 
.&. ,\. ..,.. v 

01199 

0 1201. 
0? 01.202 

(. -, ... . ' 
0/ 
07 - ~ IJ ,•' 
07 

07 

07 

r• -:• 
1,..1 i 

1 
.. , ...,. 
J ·' 

0? 
·"'\ -,. 
·.; .. 

... -,. 
iJ t 

r, ·=._, ... 

. ': .. 
I} t' 

!) "'"? . . . . ' ... -· 
' ' ·- . 
:) ? 
i! '"? ·-· ,· 

0 1 20::~ 

0120:3 

(1'-c,J(• " l. .._ . ... 

''1~'1~' ,_, c. c. 

L., 1 -=· 1 •') I .&. '- ,_ , 

0 1 2 1 4 
.,1"1'. ,_. .::. -.:.~ 

01 ·::>1·~ 
'-"'J 

0121? 

r, l...,'~ •.. i':. .l C• 

t: ~ -:- "I ·:.·· 
·-· 4 ... ... -· n , ..... ,,,., 
" ·'- -:"'- r::. .... 
01 ·=··:> , . '··· ,_ " 

l-, .. .-. ' ' -. • i. t::. ,;-_ .~. 

t) • ":• .. ,::. '! 
,_ J. c. ,_ ·-· 
0 1 ·::> ·:.> -· ,1. t.:.. L.- . , 

.-, ..., f) l' "::• ·:) -, 
·~·· -· . t • . t.,..i 

- ·.. . 
IJ •' 

'I ~ 
'· I 

.. ··-.. ' ·-· ,.· 
. . -•... ,.· 

n 1 ...... -~ ..... .. c c:. •:) 

0 1 -;:. -=· . " '~ ,_ . 
01C~30 
'J'·:• •Jl . ... ._ ._, . 
1•• l .-. . -. ···. I - " ,,, 
•• • • .•• •.J r-

:-1 '7 r1 " .-• • -. •••• • .. { ., ,,,:;..:;,.,:. 

D? 01234 



. 
• • • 0 · -

000 ~64 
l- 003 1iS 
S 0 0~66 

C 00 ~67 
1] :)0 57 0 
C J~ 571 
00 0 ~72 
0 0 05 7 3 
!3 '10 ~74 
(:;J05 7~ 

000 ~76 
000 ~77 

C00 60 0 
~ (}060 1 
0 00 .602 
0 006 0' 3 
~ poso4 
000605 ,, ,.,,., ,.. ,.,., 
...., 1,; "-' ~ ..... ·-· 

COO E.07 
I ' '" 0 ~ ' 0 _. ...; C• .&. 

COOE.ll 
n on .c:•""' IJ \,.i Q J,. C. 
,.., ,.,.r": "* 1"'"' 
t. UUCt .L ..=> 

00 0 6 1 4 
0 0 0 6 1~ 
00 0616 
U0 0 61 7 

O OOE:.2 C 

oo o6c:1 
0 0 06 2 2 
1)0 0623 
0 0 0624 
0 0 0.6 2:i 
(1006 26 

0 006 2 7 
l.t00 630 
""'J0: ""1 " ' •.I • ._, ...., 

,, 0 0 6 ....... \.. " .,:. c 
' .. coo e.33 

:::' 00634 
"' 00"'"'"' ... 0 .,: • ..J 

'.1 00 636 
n ')0 6"" 7 ,. • ..J ~ 

000 6 4 0 
C: 006 41 

~11) 0 642 

li 00 64 3 
~00 64 4 
00 064~ 
::: OQ6 46 
~·(10 6 47 
f: 0 06!5 0 
1H 06~1 
·' 0 0 ~ ~ ~ 
·- · 0 - · c:. 
01)0 6:5 3 
00065 4 
(!00 6 5 ~ 
~· 0 0 6 ~ 6 

0 0 0 657 
0 00 65 0 
,., u· L-' .: .: 1 \. • u ._. 

(.;(1(; 6 6 2 
(I (1 (l ~::. 6 3 
0006 64 
(; 0 0 66 5 
;)(1 (16 6 6 

0 0066 7 
C0 0670 
COC6 7 1 

......... ~ . - .. --- ---·----

016.114 A 
1 2 611 5 A 
0 5 6 11 4 A 

006 01 0 A 
0 0:5 2 51 R 
0 0 650 5 A 
00 4774 R 

· 01611 7 A 
00 101 0 A 
00 ~4 72 R 

OO!iO Ol 
O!i 6 11 7 A 
036 0 12 A 
00 ~144 A 
0 4614 1 A 
0 1 500 6 A 
0 55000 ~ 
0.1 5 0 0 7 A 
00 1 0 1 0 A 
000614 R 
046141 
0 0 51 4 4 A 
,.. • C' r-t 0 ,. 
V .1 ·-• v l0 

0 ~~ 0 0 0 

0 15003 

A 
A 
A 
A O::i 606 2 

001 0 0 0 A 
000 4 6 4 R 

. 
0 0 6 01 0 A 
002 1 0 2 R 
006:50 5 A 
004 77 4 R 
0064 4 :i A 
o o:;4 72 R 

0 06 01 0 A 
00 2 0 4 3 r. 
0 065 0 5 A 
0 0477 4 R 
'0 061~0 A 
000 2 1! 
0 01010 
0 0 !547 2 
01 G06:; 
.9 .P 64 4 1 
Oh0657 

A 
A 
R 
A 
A 
R 

0 4 6 1~ 6 A 
0 161 2 6 A 
03 61~ 7 A 
00 1 0 4 0 A 
000 6~ 1 R 
0 0 :52.1 l. ~· 
00 ~ 111 A 
0~61:5::i A 
0 0601 0 A 
000 04 1 A 
0560 ::1 3 P. 
0 01 0 0 1) A 
0 0 0 4 76 R 

0 161~7 A 
0 01 0 1 6 A 
005 4 12 ~: 

0 161 2 6 A 
A 
A 
A 

0 5~- 1 25 
05 6 1 7 1 
0 16 (165 
0064 03 A 
000 44 7 R 
0 0644 0 A 
0 0 5 47 2 R 

00 0 67 2 R 

. -. 

YfR.ERS PROGRAM PAGE 16 LI S TI NG PAGE 
• 

ADlliJ 

1236 PUS HJ RCL RE CYCL E LOGI ~ AL BUFFER 

1237 
1239 

LDA 
J~ Z 

LJSTFL•B 
ERl ERROR 1/ NO DATA XFER DESCRIP TOR S I 

123'; Z A B L ISTF"L 

AGPAR•B 

PAR LY•B 
GS RPC - GDRPC,X 

CLEAR LIST DATA XFER FLAG 

POI NT X AT 
AL SO LEVE L 

' ( ' LE. ' .. F.L 
CO UN TER 

1 
1240 
1241 IXR 
1242 
1243 
1244 
1 2 45 

LD X 
I :< R 
INR 
I Il A 
~TA 
I. DA 
JA Z 

Q,X RE LD~ D LE VEL 1 DYNAM I C REP ~ AT COUN T 
GSRP C-GDRP C+1• X 

1 2 4t. FRS 19 I$ THERE A 2ND LE VEL 1 

PAR L\I,J 't E S 
USE 2ND • (• LEVEL 

1 2 47 
1248 
124 9 
1 2 :50 

IN R 
IX R 
LD A 
S ·1 A 
LDA 
S T A 
JM P 

GS RPC-GDRPC•X 
0 , X 
GFRPT-GDRPC•X 
!=" RPT.B 

GET STATIC REPE AT COUNT 
RELO n D DYN AM l~ REP EAT CO UNT 

1251 F'R S19 
1 2 :52 BA CK UP SCAN TO' ( ' 
1 2 :53 F !;' ' " .. 4 .. ~ .J R'ESU ME SCA N AF TE R CO RRE SP OND IN G 

12::;4 '-~····· ~ ~~··· 125 5 • •-• IN PUT • 
1 2 :56 ~········ ~ ··· 1 2 :57 fRS20 I NR 
12 58 PU SHJ 

lC~::; 9 

~ GFL.t B 
INF 

A R-S T + N "'' E R 1 

1260 
1261 
1 2 62 
.1 2 63 

·······~·······~······ • NUMERIC CHAR :NPU T • 
- ~ ~····~--~·~··•~ r. •••• ~ 

fRS25 . PU S HJ IF F 

1264 ANAl G211 . .. 
: 

S ET S IGN FLAG 
IN PU T NON-BL ANK F OL LOWING . - . 

ERROR 1/ NOT NUM~RIC I 

lN PU T NU ME~ I C FO RMAT F'IE LD 

EN ~ Bl. E 'P' I ' ( ' I ALPHA 

J AZ ERl ERPOR 11 ILL EG AL TER MINATOR I 

-1266 
12 6 7 

126 2 
12 6'3 
1 270 
12 7 1 
1 2 7 2 
127 3 
12 74 

LDA F CODE•B 
BT AR S T+PS •F'RS30 

.~.~-~--~·······~~~········· • DESCR I P TOR HAS •p• FIEI_D • 

·········~·················· INR SC F tB 
LDA ti FF • B 
LD X SGF'LtB 
J XZ ~+4 

SET 
GE l 
GE T 

TE ST IF TER MI NATOR 

S.C ALE f ACT OR F~AG 
SCALE F ACTOR A ~ S VALUE 
S I GN fLA G IN X 

12 7 5 
1276 
1 2 7 7 

S PA 
I AR 
S T A 
LDA I 

NE GAT E A IF S !G N F' I_AG SET 

1 -::' ?0 '- •. v 

121'3 
1 2 8 0 I t,1 r""\ ,_. , .• r· 

s ,B 
0 41 

L 'o/:'"L lB 
F RS lO 

LO PD SCA LE f ~C TOR S 

EN ~Bl. E ON LY :1UMERI C/ RLP HA 

1 28 1 ······· ~~ ~·····-·~············ 1 28 2 • NU~ER IC - NOT SC ALE f~ CT OR !If 

· ~e~ •••••~••• ~ ~•••M**~•••••••••••-~- -- ~ 

• p • 

iN A 

• < • 

128 4 FRS3 0 TNZAB ~ GFL•ER1 ER ROR 11 • • P RECEn ES RE P EAT COUNT I 

1 286 
1 28 7 
1 28 <3 

1 2 89 

1 2 9 0 
12 9 1 
1 29 2 
1 293 

MOVBAB 

~ T A 
L Jj ·~ 

BT 

FJT 

~i F r, R 

~n, :s 
FCOD E•B 
A ~E T+LP,FR $ 2 

ARS T+AL,ER1 

••••••••~•••••••s•••••••• 
• ALPHAB ET IC CH AR IHPU T • 
··~·····* ~ •w.•••••**•••••• 
fRS35 EQU • 

LO AD ~EPEAT CO UN T 

q l SD A$ FI F.L~ WIDT H F OR HIX 

TE S T FOR ' <' 
ER ~OR 1 1 TER MINAT OR NO T ALPHA I 

{ 
' 

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

• 

64 7) 

V2 

V2 

\. -. ' C. 

I I ,-, 
'rC. 

r, '7 0 1 -:- .., c:. 
"'' .... w..J 

r' 7 0 1 '='""'· _. , t..._ ... 

... -!) ,~ 0 1 23~' 
t'l 7 - ' U• 1~""o l"'_. , ·. c . ..... ·~:· 

f7 01 ':> -:o:l ... , '- ~· . 

- ·~ l . ' . . 
1-. ~ 
' I .. ., 
v ; 

"! 7 
~~· t 
... 7 
u .. 

,., -v / 
· ' -:...: / 

,, ., 
... , .. · 
. ., 
•,; . 
•'. .., 
v ' 
. . . 

v 0 

.! 7 , . ' 

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

.·. -· • . r' 

•'· ... 
o) ( 

.. - ,• 

, , 7 v . 

f ' 7 -· ' 
.• ~ .. ... 
~ . 7' .. • ,• 

... 
·. . . . ,· . ~. .... 

' 
•. . ,. 

. -.• 

0 1 2 4 0 
C! 1 2 4 i 
012 4 ~-: 
!j 1 2 4 ~: 
.-. 1 ·:· ·1 " 
•' • - r 

n 1 2 4 '-; 

01 2 '.5 1 
,.. 4 - . t~· .• 
IJ 1 t "-. -.J L., 
,.. • .... r:, .... 
'-' ... .. .... 

•J • -· C'1 . .._ ..:. .... 
n,-.c:· 
1,1 ,L &:.. I , I 

(! 1 ::"5~ 
( I 1 -. "; .. - c. - ' 
(J 1 ;.: :. :: . 

Pl " r:,q J c. .. ... 

.-, 1 ·:• 1: ,., l ~ __ , -

f• 1 ":· i' • 
J ·- 0 ' , , 1 -. ,II' ... 

l l t.Co,· 

0 1 .=- ,:, ~ 

01 '"'(.1) c .J 

I • 1 :· .: t' •' . . .. ' . 
.. 1 :· .· . .... . . · ... 
r. ' ... , . ·-· ' •&.• ..- '·· .· . -. - . ; . ,~ :_ 
.-. . . - . 
\ o j , .. ' 

.-. • :· 7 •• .. . ... .. , . ... . .. 
~- ). . -.. 
tJ t:"ti' •' .. ' . ,• 

( , 1 .-. ... • .. ~ r. I 
.... 1"'1 ' ; . ," .. ' .. ' ··'-· ·· · . -.. 

.... .... ,. 

.-. -·· . . ,. 

.· ... . ... 

'.. -;· . 
·. 7 - . 

• 7 .• . 

.... -: . .,-
• • lo .... .. 

n·-., ... 
- 1 c ·: 

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

·-· " .::. •) ·.• 

.·. l · .. - • 
'J to: .-. l 

'J 1 -. ,-. . c . . . 
(J I :· .:. . . \ .. .. . . . . . ' . 1 . • .. · '- . ,) 

~ ..,. ,. • J ,. • . "'\ •!" 
• .. ,. ·' ,·: ·:0 · ' 

• - . ::0 
I,' ~ 

,·. ; . . . ........ 

lo ? 

1
·, ....,. • • . . 

I •, 'J . . . 

11 1 2 :< -. 
0~?:=! · 
.. . '. . '• . . · .. • .. -- .. · .. 
,, 1 ':• -~ .. - . - . 
,.. .. ....... , 
.' L r. :- . ' 
'J 1' _:;, • .. .. 
' L ' •' • 

.· l 1 ·-=· -:~ : 
·- ~'- ··· .. 
f• • ·.:· -~ .-. 1 l.. • • 

- -- - __ ....... 



E.2 YORTEX LISTING 

000672 016064 A 1294 
1295 
H~9f. 

. . 1297 
1298 
1299 NV2NUC 

000 673 006030 H 1300 
:.J{) 0674 000012 A 
0 00675 006 14~ A 13 0 1 FRSL1 
000 6 7 6 0011 ?-1 R 
00~677 00 10 10 A 1302 
000700 00070 ~ R 

13 03 
1304 
1 30 5 

000 ? 0 1 0 01040 A 
000 7 02 0 0547 2 R 

13 0 6 
13 0 7 . NV2HUC 
1 308 

. 
' 

. 
000 70~ 005344 
000 1 0 i 001000 
OO O ;f Q ~ 000675 

1 30 9 
1 ;1 10 VIIHUC 
1 311 
1312 NV2NUC 

A 131 3 
A 1314 
R 

• 000706 R 

1 3 1~ 
131 6 
1317 
131S 
131'3 
132~ 
f3'21 
1·3..2 2 
1 323 
i :f2 4' 
13,25 
1 326 
13 2 7 

F:RS39 

rf"Jtrlcic 
F'RS40 

• 

OOO~Oq _ 
00 0?07 

. 
132S 
1329 

NV2 HUC 

LDA 
IFF 
GIHD 
lfT 
CME 
CD tiT 
LD XI 

S UB E 

JAZ 

l f" F' 
GOT C 
IF T 
GllT C 
CON T 
JX2 

GOTO 
CONT 
JXZ 
co rn 
D >~ R 
JMP 

IF'F 
GOTO 
1r r 
GOTO 
CH1E 
J r·l P 
CONT 
EQU 
IFF 
G:JT !l 
IfT 
ONE 
corn 
TXA 

.. . . 

Y9RE RS PRD GRAt1 PAGE 17 LI STING PAGE < 

F' CHAR• B GET FORMAT DESCRIPTOR CH~RACTER 
N LIC 
''!V 2 N UC 
VI I 
MAP t V$S TO SET EXEC STAT£ TO 00 

;RSJ T-FRSCHT-1 GET TA'BI.E COU NT IN X 

F RSCHT,X 

r RS40 MATCH 1 

NUC 
NV2 NUC 
VI I 
V IIHUC 

F:R 1 

t·l\,1 2 I'( u c 

FR:S3 9 

NUC 
N 'v'2 NUC 
VI 1 
~iV 2 N UC 
MAP ,\I$ST3 
ER1 .. . .. 

:.. 
li ll c 
NV<~i'I UC 
'o/ I I 

. . 

i'H': F , 't' $ S T 3 

ER ROR 11 I LL EGAL FORMAT CHAR I 

DROP TABLF. COUHT 
AND CO NTIN UE. COMPARI SON 

SET EXEC STATE TO NN 

•• 

SET EXEC STATE TC NN 

S TA fDLKEY tB S~VE AS DE SCR IPTOR KEY 
0 0 :10 4 '1 A 
Q 5 _t.O 6 1 A 

.......... 0 4 ->.:. ·······~-~~····~--~~···~~········ 1 331 
1 332 
13 33 

• SCA N BEYO ND DESCR IPT OR LE TTER • 
............ ~ ······~ .. ·····~········· 

00 07 10 0161~6 A 
0007 11 001 010 A 
t: 007 12 000717 R 
000713 016051 A 1.334 
0007 14 1404 23 A 1335 
000 7 1~ B010 02 A 1 336 
0007 16 00 547' 2 R 
00 0717 0 1606 1 A 1337 F'RS4~ 
000720 f4 0.424 A 1 338 
ooo7e 1 o-o1 oo4 A 1 339 
uoot22 ooo 7 3 2 R 
000723 14 0 42 2 A 1 340 
U0072 4 00101 6 A 1341 
00072!5 001054 R 

TZAE SCF tFRS4~ DCE S DESCRI PTOR HA VE A SCALE FACTOR ? . . 

LDr.. 
:;:.J B 
J AF 

LDA 
SU B 
JMl 

SU B 
JAN Z 

f DL KE.Y ,_J 
FOU R 
ERl 

f" !J LKE:V•B 
E~:JH T 
FRS4 &. 

TW O 
FR ::> r:.O 

YE S 

ERROR 1 / I I .. LEG AL SCA LE FAC TOR I 

SC F; N FltfiSH ED FllR H/X 

64 8 ) 

V2 
FG 
FG 
FG 

V2 
FG 

V2 

V2 

FG 
FG 
FG 
FG 
FG 

V2 

07 012 '34 
0? 01295 
0 7 01296 
07 0 12 97 
07 0 1 2'38 
07 012'3'3 
07 01300 

07 0 1301 

0? 01302 

0? 
07 
Ci? 
0 ;' 
07 
1 
•. 7 
' ( 

0 1 ?Q? ..... •J 

0 1 30 4 
01 ~··"' ,:, li,J 

01306 
0 1 307 
0 1308 

FG 0 7 
FG f.; ? 

o t:;:o 9 
01311) 
01:;:11 V2 0 7 

FG 0 7 
V2 0 7 

07 

U• 1 ·-:. i ·:< .... ~ '-
01313 
0 1314 

FG 
FG 
FG 
FG 

V2 
V2 

FG 
V2 

FG 
fG 
F G 

V2 
FG 

V2 

07 0 1315 
07 0 1 ~:1 E· 
U-~ (11 '=•17 / \J ,, •' 

0 ,7 01"''1 •:• ._. ... tJ 

07 013 19 
0 7 
1) / 
0 7 
0 7 
07 
07 
07 
07 
07 
·' 1 .... •J 

07 
('7 
0 7 
"' .., v /'' 

07 

0 7 

0 ? 
(! ? 

0 7 

07 
.... "":' 
IJ ,.• 

0 1 ·:· '"-" ,.1 
..;J t.: •• 

0 1 -; .. :. • .... ..... 
01 ..... ~, .'""1 . - .... . ~· ~ --
0 13?. 3 
0 1

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

\J '- ·- · 

0 1 326 
0 1 .-.- -, ..3 ~,. 
0 1 ........... ._:, ,;:, o:) 

0 1 ':• ·::. '::. ...... L- .,· 

n 1 ':• ':• ~-~ ) ._ .......... 
0 1 3 3 i 
C 1 ':• .., ·:> .... .... '-
0 .-.-. -. 

1 .; . .. -:. .:.;, 

C • ·:O ? ,: ..... -' ._ .. _ .. 

0 • ·-:.'j ? 
~ w v /' 

C ; ~· ·j •J 
"' '-' w ._, 

0 • .-, ..... ...... 
.i. .j ..;, :> 

0 1 3 4 (, 
0 1 ' ':> •' ) ... ... .• "'t' 

" ""' o ·-· ·1 .... · ._; ,.· l..:o~( .:. 000726 01612~ A 1 3 42 
000727 140422 A 1 343 
000730 0010 02 A 1344 
000731 00 ~472 R 

LDA 
SU B 
JAP 

R~B 
TWO 
ER l ER ROR i / " T' DESCRIP TOR HAS R ~PEAT COU NT ') 7 013 4 4 

000732 006 0 1 0 A 
ooo733 oo·z1 o2 R 
000 734 006!:i0~ ~ 
C '0 o 7 3 ::5 O·.O 4 77 4 R 
0 007.36 00644 5 A 
000 737 00~472 R 

. 
000 7 4 0 006010 A 
000 741 002043 R 
C 00 7 4 2 00 6 30:5 A 
0 00743 004? 74 ~ 
OG0 744 01 6126 A 
000745 0561 70 A 
000 74~ 00101 0 A 
0 00747 00547 2 R 
000750 0 16061 A 
0 0 0 7 5 1 1 4 0 4 2-3 A 
0007 52 00.10 0 4 A 
0 00753 00~ 76.1 R 
0 0 0 7'!14 1 4 0 4 2 3 A 
0 0075~ 001004 A 
0 00756 ~01000 R 
000 7~7 00100 0 A 
00 0760 001 0 54 R 
000 761 0 160 '6 5 ' A 

: 0·0 0 762 00 645 0 A 
' 6 0 07 63 · ~ 0~47 2 R 

' . . 
· o :o·o 7 6 4 o o 6 o 1 o A 

'• • 

134~ FR S46 

1 3 46 

1347 

1 3 43 
1 3 49 
1 350 

1351 
1352 
135 3 · 

1354 
13 5:1 

1 3~6 

' . 

1 3:57 F'RS4-7 
13.5 8 

"1 3 59 . . . 

.. . 

PUS HJ 

BT 

PUSH J 

L D '~ 
:-: T A 
JAZ 

JA N 

S UB .......... 
W t1 11 

JMP 

L Dt~ 
ll r 

PUS HJ , 

. . 

ItiF' 

M :S T+NM• ERl 

!F F 

rH· F, B 
~i , B 
tR l 

FDLK £V,B 
FO:.JR 
F RS 47 

FOU R 
FR ::> 50 

FR~6 0 

FC:OD E•B 
•·.;UT +PT,tRl 

! tl F 

. . . 

I NPUT NO N-ELANK F ORMAr CH ARACTER 

ER ROR 11 NON - NUM AFl' ER DE SC RI PTOR LETTER I 

IN PUT NU ME RIC FIEL D 

LO AD FIELD WIDTH W 
ER ROR 1/ ZERu FIELD WIDTH 1 

CONT!NU E SC AN FOR DIE/FIG 

NO FRAC TI ONAL D FIELD FOR I /L/ A 

SCA~ FINtSH ED FOR T 

ER ~ OR 11 TE RMINA TOR NO T '.' I 

INP UT NOH - BtA NK FORM ~T CHA RAC TER 

V2 

' t ·~ yc; 

II ... , .:. 

!'! • .,. 
i.; ,• 

.. , ? 
'J I 

f o 7 
v • 

0 "l 
1· , '? 
J .. 

.-, ? ·-· . 

0 . ... '1 r.
J! .. :O '·-' 

01.346 

0 1 .-, ,, 0 .:, ..... .... 
0 ; ·~ 4 "' .. •..I • 

"1 ? "''· u ·-· ~· '-' 

(ll. 3 5i 

IJ- ., l) 1 ~. ::> A 
~ .;.. .... :.t 

,• -., o• -.r::-a:: ,... r .a. ...:. -.J .• • 

0/ 0135r:, 

r, ? .· . 01:::5 / 
:.J7 1) 1 3 3 8 

0 1 ~. ~ .-~ 
.::, ... · : 

. . .. 

. . 

. . . 
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• f..2 VORTEX LISTING PROGRAM PAGE YfR.ERS 18 LI S TING PA GE ( 64 9) ' •• 

. . 

00076!5 
000766 
00076 7 
C0 0770 
000 771 

0 00772 
C00773 
''0 " 7 ""4 J •p•tt ' 

0007 75 
,..0,.. .,...,.6 .... "'' ; , 
')0 077 7 

JO lOOO 
G01001 
00 1'002 
00 100 3 

OOZ102 R 
006~0~ A 
004774 R 
00 644~ A 
00 :547 2 R 

006010 A 
002043 R 
00 6:50 5 A 
004774 R 
Cl612E. A 
056054 ~ 

00 6 0 10 A 
001550 R 
006505 A 
00477 4 R 

001.005 0 1617 0 
001006 OSE.171 

A 
A 

00100 7 0 16054 A 
00 1010 05605G A 

00 1011 
001012 
0 01013 
001!114 
('; 01015 
0010 1 6 
00 1 0 17 
.. , '"' 1 ti ~ I) ·- · v \.' '- .... 

C.C1021 
001022 
:)1) 1 02::: 
:~0 1024 

00102 ~ 

~0 1026 

C!010 C!7 
(:0 10 30 
l-0 1031 
,., (' 1 0 .,. -=· ,_ . . ...., .._ 

,, 0 ~ .... - "" :..) J. u ..; .... 

001035 
1)01036 

001037 
001040 
001041 

005001 A 
0560 03 A 
0,6004 A 
056005 A 
056006 A 
056022 A 
056055 A 
05€.100 A 
0 5 6147 r=< 

056157 A 
0:$6 17 3 A 
0~617 ·1 A 
0~6176 A 
0561 66 A 

0 1600 2 A 
0 ~ 60~1 A 
0 160~1 A 
14046!5 A 
001002 A 
0010~4 R 

otl:>l11. A 
0~61:5 6 A 

016154 A 
0 0 6411· A 
001050 R 

0 01042 006010 A 
"o·o-~ .... '-' .1 ... .:.. 

CC1 044 
:) 0104~ 
~,_ .. f"\ .. ... 
V U.lU"tC 

00 104 7 

002126 R 
G06:505 A 
00 4774 R 
001000 A 
0010~4 R 

0010 :50 006010 A 
0 01051 001244 R 
00 1052 00650';:; A 
J01053 00 47 74 R 

0010~4 
001055 
00 1 0~6 
00 1 057 
C 010 60 
C0106 1 
00 106 2 

0 16061 A 
00 4241 A 
00!5014 A 
Ol615'l· ..:; 
15043 2 A 
003016 ,..., 
00060 1 R 

00 1063 00 603 5 A 
00 1064 00 11 34 R 

1360 

1361 

• 

BT 

PUSHJ 

ARST+tH'ft ERl 

Iff 

LDA tif'f•B 

ERROR 1 / N 0 t l - ti U MER I C A f T E R L E T T E R / 

INP UT NUMERIC fiELD 

1362 
1363 
1 36 ·1 
1365 
13(,6 
1367 

STA D•B STORE DECIMAL fiELD WIDTH D 

·······~·~········,·············· • DESCRIPTOR REQUIRES .liST ITEM ~ 

················~················ fRS~O PUSHJ GN L GET ADDRESS Of NEXT LIST ITEM/EXIT 

1368 
1369 

137 0 

137·1 

1372 
1373 
131'4 
• ''"' "':P 11:: .l .. ') , .J 

1376 
1 . ., "' .,. "" ' 
1378 

.. 

INR 
MOVBAB 

MOVBAB 

ZAB 

~TA 
SJA 
S TA 
STA 
STA 
<:''TA 
~• H 

STA 
S1A 
STA 
STA 

• 

LIS TFLdl 
w,wT 

n,nT 

ACC 

A CC-~ ltB 
A CC +2tB 
::::cc-~-3.B 

ASF'L,B 
DEXP,B 
IF!.I •B 
f.' TF L,B 
SGfL,B 
>: f' L •B 
/( F!-I •B 

1379 
1380 
1381 
1382 
1 38 3 
13S4 

. . STi-1 
STA 
MOV:StU. 

ZF!.I•B 
TERM,, ·' 
ABSC:S"A~CB 

138~ 
1386 
1J87 

LDA 
SU B 
J AP 

,, 

fD LI(EY• B 
FIVE 
FRS6 0 

········- ~ ······~---··· • NUMERIC DESC~iPTOR • ........ ~~~--~·· .. ~--~··· 
.. I AR 

' 

... 

13SS 
1389 
1 3'30 
1 39 1 
1 392 
1393 

ST A 
TS A:B 

::.:c f.B 
Rj,.,jFL,WRtFRS~~ 

1394 •••••••• 
13 '35 • READ • 
1336 ... ~····· 
1 397 PUS HJ 

1398 

1399 
1400 
1401 
1402 

JMP 

ll !1!!11! !II Y. lf' • .. • 

ll WRITE .. 
ll!l!*.lllll!lf.lf.'t'll 

f"RS~~ ?US HJ 

IXN 

GI'!I 

1403 
1404 
14 0~ 
l4CE. 
1407 
l 4 (l s 
1409 
1410 
1 4 l 1 

···~··•w.••·····~·~··· • EXIT TO PROCE SSOR • 
~·-·····~~······ ~ ···· FRS60 !.DA FDL KEY•B 

1412 
141 3 
1414 
1415 
1416 N\12NUC 
141 7 

LRLA l 

LIJA . ·~ "' ,., r"1 1 o o'1 

X P t~Z 

If F 
GOTO 
IFT 
DM£ 
corn 
L I! i< E 

RWr-L ,B 
I~ F: S 
I:~ R 

l-1 u c 
NV 2N UC 
VI I 
I'H1P, Y$STO 

FRSJTd< 

SET L IST FLAG 
SET ~IT =W 

SET UT=D 

CLEAR ACCUM ULA TOR ACC 

CtEAR I.. FLAG 
t EAR DECIM AL EXPONENT 
CLEAR lNTE GrR tlE LD WIDTH 
CLEA R •. • FLAG 
CLEAR SIGN fL AG 
CLEAR EXPONE NT FIELD fLAG 
SET EXPONENT fiELD WIDTH TO 
CLEAR ZERO FILL fiELD WIDTH 
CLEAR TERM I N~f iNG DIGIT 
SET SCB TO BUfFER 

ZERO 

EXIT ON NON- NU MEPI C DESCRIPTOR 

DI SAELE SCALE rACTOR fOR 
TE ST ~EnD DR ~R I TE 

I INPUT 

INPUT EXTE~N~L NUMERIC FIELD 

GET NUMERIC LIST ITEM 

SET X = DESCRIPTOR REA D KEY 

BUMP KEY FOR UR IT E 

SET EX EC STATE TO 00 

GET PROCESSOR ADDR ESS FROM TABLE 

• _. .. ·.--... - ·- .... u , ... . ... .... . . . . .. ._. • ..... • • ' - . . ........ •• . ..... '• """--.. ·••• ·~-·----. .. . ... _ -. .... ~ h· ~ ..... . ... . .. . .... -..-· _ ....... ·--·- ·· - -- .. . ...... .._, ... . .. . . .... .. ... .. . ~ .. . .. - . .-.. . - . . . . ' .. . . . 

V2 

V2 

V2 

V2 

V2 
t I ~, .. . -. ~. 

F' G 
FG 
FG 

I J ,• , 
y -=--

, . .., 
'· .. 0 1360 

07 013 61 

c: ? 01:::62 
1-. 7 IJ. 1 ·: • -:: -:-< .• , l. .._, IJ ,_ 

0? 0136~· 
C/ 0136;:~ 
0 7 0 136E. 
0 7 01367 

, ... , ""':' r. • .-, ' 1·, 
'-' ,, fJ 1 • • ;. ,-' . • 

0 .., ,.· 

. ·. ~ . ; •' 
, ... "'"':' 
•.r ,·· 

. ~· .. 
;17 . . 
( , ..., 
OJ .. 

t · i ' . , ' 
( . ..,. 
' / 

07 

,·. -·-· .. 
i l -:· ·- •' .-. -.. 
• • • 

. ~ 
l ' .-. ·:· . ' .· . . 
.~ ::· ·-· . r· ·:; ' . 
( .. ' 

! •• 
• .. • I ... -· ,. ' 

11 ' "'='71 .. J. .... • • 

'• j .... , _, ... 
1..• . • :;. ,. ... 
••• • .... ~ I!:" 

'.J J. .;. r ' ··' 
I • ' •' ,:_, r 1 

~ ..... 
.. • ..... ( •.J 

r· • ··:· 7 ·:, ·-' '· .,_. ,. .. 
<; " .. -. -, .· . 
·- .t. .,:. ... •: . 
r. i ·:· j .: , 
v ... ·-· ,· •' 
( 1 .-. Co .· , I .,:. '-' 1 ... 

rl J ~ .. -. ' t.,J , .:,. •:) L 

0 .. ·-· 0·"i 
.i. .j v .:. 

U
.. ~ ..... ~-. . -·, 

4 .;. •::0 •• -. 

f .• - . .... 4 ) J . • ; . 0 

r' " ..., Co \..-' 
.J J. ·-·v ·. ' 
1-1 1 .- , C o •' 
-· ~. ._:. C• t::• 
.-. ~ ':· 0-'" 
I} _,. ·-• '• ' • 

··; 1 ·:: 0::0 .-, 
Lo ·- · '··' .• 
( . . .. -. ..-. ,-.. 
•J J. ..:.· .·; : } 

n " :-:: ·4 n _J._,_ 

;')1::;q : 
.. J. - .. ... 

.... 1 ··~· ·~ . . ._, ,. .... .. . 
t' • .-: • • • •• 
I , J • • ,~ :·~ ! 

,., _ .... , .. ... ..... . . 
i_ .... j_i ~ • • ,:; ';- •• 
~· ... f: l. ..: • • : ; • 

J ··-· .. 

,.. .. 
II .· . . 
~ ... 
'· -.. ' ·-· . 

[.-.• .· 

. ·! . , . 
'· . 
. •. . ... 
' . . ' . .. . .·· 

.·, ~· . :_. ( 

I I ':'• ... . •' 
(i';" . ' ,, -._, : 

.. -._ : t . -. . .. 
'·· . 

f\~ ·' ... (4•· 
·•• l ~=· ;, . .. . 
r, ~ :· ~ ·~J 
'oi' .L • .' J ~· 

(\ " · " t": • ' 
IJ J, 0 '~ U fJ 
~ . ~ ... . 
:; l '+ :_: ; 
r~ 1 ~ . ·, 7' 
...... , •• !!. 

')
, .~-. 

J. ·+ :.: .~ 
,•,<~o _. . .::•oA 

·-· J "'•' ·-· • 
f • .. -~ fl 0:, 
·-· - "·t ••• ·-

'
-, ., .. , ... . _, ... ,. ... . . 
i'! ' ·" • ·, .. . 
• .. • i ' 'lt: . 

l'":'i .. ~1 .· · 
.0 _. . I' .t. o, f 

,-, •• 1 '11 
., l .\. .. 

tl ; ;, ; .•·. 
• • " •..,- , l,. • 

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

;·, 1 .. .; •j, . ", 
t,• .,. " 
r , i ~ ~ r: • 
" J. '-y J. • I 

[i ! 4 J. j: .. 
.· , 1" ,.; i '"'; 
J_, .• ..;, ,. 

' " '..... ' ' 0 .... N' 



. 

• • 
• 

•• • ; "-f.. • . r . ..• :b 
• • ;f ::1'" ... 0 0 .. 

0 

E.2 VORTEX LISTIHG YtRERS . PRDGRAt1 PAGE 19 LlSTIHG PAGE < 6 ~0 ) 

.""! . 

Iff 
GOTD 
IF' T 
iJME 

Nur. 
NV2NU C 
VI I 
::iA P,V$ST3 

F'G 
FG 
FG 

'v'2 
FG 

0 0106:S 00 67 0~ ~ 
0 01066 000000 A 

1418 
1419 
142 0 
14 2 1 
1422 
1423 

tiY21iUC CDN T 
IJMP ·O ' X 

SET EX EC ST ATE TD NN 

EXIT TO PRO CESSOR 

07 
Oi' 
0 7 
07 
0 7 
07 

0141 8 
0 14 1 9 
01420 
01 42 1 
01422 
014~ 3 

1424 .................. ~··· 
14 2~ M TEST REPEAT CO UNT ll 

1426 ·········~~······~··· 1427 F'RS6~ DAB R DECR E MENT REPE AT COUNT 

07 . 01424 
07 01425 
07 0 14 26 
0/ 01427 

0 01067 01612~ A 
0 01070 00~311 - A 
00 1 07 1 0~61Z:5 A 
00 1 072 001016 A 1428 
(t 01073 001000 R 
0 01074 001000 A 1429 
0 0 1 0 7 5 0 0 1 '1 1 0 R 

JANZ 

JMP 

.. 

f lUB~ 

REPEAT DESCRIPTOR R TlMES 

THEN RESUME SCAN 

07 01423 

07 0 142 9 

07 0 1430 
07 0 1431 
1)7 0 14 32 
07 01433 

143 0 
14 3 1 1432 
1433 

!lll!ll!llllllll~······· 
!!! PROCESS'/' ll 

·······~·!P.····· FR S7 0 PU SHJ RCL RE CYCL E LOGI CAL BUFFER \/2 
0 01076 006010 A 
001077 00:1 2 ~1 R 
00 1100 006505 A 
0 01 101 004 774 R 
O'Ol10Ci 001 00-() A 
00 1103 000464 R 

1434 

143~ 
~436 
1437 
14 3 8 

JMP F'R S ~ AND SCA N F'DRWARD F'DR NEXT DESC RIPTOR 07 0 1434 

0 • 

00 1 ~0 4 
(10 11 0 :; 
oo 1 u~ 
00 11 07 
0 c 1 u Q 
00 qu; 
oo 1 u a 
00 1113 
0 01114 
001 11~ 
001 116 
':1 01 }17 
0 01 120 

'.'01 1 2 1 
OC1 1 22 
00 1123 
001 1 C4 
.) 0112~ 
00 1126 
0011 27 
00 1130 
,:0:'. 131 
C'u ll32 
001 13 3 

0 01134 
00 11 3~ 
001 1 36 
00 11 37 
00 1140 
00 1141 
C0 1f42 
00 1143 
1)0 1144 
001 145 
00 1146 
00 114 7 
00 1150 
00 11~1 
00 1152 
00 115 3 
00 11 54 
001 155 
00 11~6 
00 11::'; 7 
001160 
(j 0 1 1 6 1 

' ' 

.... ' . 

~w.·,·····--······~~········· lP. P~DCES S FIELD SEPAR ATOR ll 

~·,~···········~~ - ······~·· FR S75 PUSH J I HF' GET TERMIN~ TING CHARACTER 

07 0143 5 
07 0143~, 
07 0143 ? 
07 0 14 38 

0 0 6 0 1 0 A 
00210 2 R 
006505 A 
004774 R 
0 160 6~ A 
006402 A 
000464 R 
0 0641 3 A 
OQ1 0 76 R 
~06412 ~ 
00 0 ~36 R 
0 01 0 00 A 
OQ~472 R 

14 3 9 F'RS8S 
1440 

1441 

1442 

LDA 
BT 

f.T 

ET 

J MP 

F CODE dJ 
~.SE T+C.,• F' RS5 · 

ASET•RP, FRS15 

fR l ' 

GET CHAR CODE 
TE ST F'DR •, • 

• I • 

.,j. TEST F"C R . ) . 
ER ROR 1 1 I ~L f.GAL TERMINATOR / 

0 • 

07 014 3 9 
(!7 0 144 0 

07 

Oi' 

1)7 

0 14 4 1 

0 1442 

0 14 ·~ 3 

001121 
1777'7'7 
177777 
177777 
177776 
1777 57 
00001 6 
0 000 p 
1777 7 1 
177 7 6 0 
Olt0 004 
000 324 

001134 
00 3565 
0 0034l 
003~6~ 
000 3 41 
003~6~ 
0 0 04 14 
00 3:565 
0 0 16 04 
00 3 565 
00 2 11 1 
006274 
006 2 7 '-
0 0 '.) '" ? -:• - - ...., ·-
002470 
000 000 
000000 
001636 
00 1636 
006260 
006260 
006034 
0060 34 

, . 
. ' . 

1444 ·······························~·~ ·· 0 7 J445 • TA BLE OF V. ~LI D F' ORMAT SPEC CH ARS • ~7 1446 ••••••••~~~•~•• ~w.~•~ ••M * ••••••••~••• 07 
0 144 4 
014 4 5 
0 144 6 

R 144 7 FR S CHT E QU • YZ ~7 0144 7 
A 1 4 48 D A TA - 1 SRDI.LD \/2 07 
A 1449 DATA - 1 SREJ.LD \/ 2 07 
A 1450 DATA - 1 SRF W. D V2 07 
A 14!51 D.AT A - 2 , : SRGI-1. D V2 0 i' 
A 14~3 DATA -02 1 RIW 0? 
A 1455 DATA 016 R~ U 07 
A 14:S6 DATA 013 RL!J V2 01 

0 1 448 
0 1 .4 A 9 .... .... 
01450 
0 14 5 1 
0 1 45:3 
0 1 45~i 
014 5 6 

A 14~7 DATA -7 . RAW './2 07 01457 
A 1 459 DATA -020 NH •• ~ V2. 07 014 59 
A 1460 :rJ:~ T A 4 , NX V2 0 7 0! 46 0 
A 14 61 DATA '.: 3 24 TN V2 07 014_61 

146 3 ········· ~ ···· 07 014 63 
146 4 • JUMP lABLE • 07 0146« 
14 6~ ········ ~ ~···· 07 0!465 

R 1466 FRSJT E ~U ~ 07 01 4 66 
R 1467 PZE DIN C7 0 1467 
R 1468 PZE DDU T C? 01 4 68 
R 14 69 FZE £ IN 0 7 01 4 6 9 
R 1470 Plf EDU T 0 7 01470 
R 1471 PZ f F IN 07 0 147\ 
R 1472 P ZE FOUT ~7 01472 
R 147 3 PZE J IN 07 0 14 7 3 
R 1474 PZ E ~ OU T 07 01 4 7 4 
R 1 47~ PZE IIN C7 0147~ 
~ 1476 P ZE ~O~ T 0 7 0! 4 7~ 
R 1477 PZE Z l ~ 07 01~77 
R 1478 F ZE ~OU T Ol 01 47 8 
R 14 79 PZE L I N D? Ol47S 
R 1480 PZ£ L OUT 0 1 C: 1480 
R 14 8 1 P ZE AI N 07 01 481 
R 14S 2 PZE ~ OU T 07 01482 
R 1483 PZE HI N ~7 01 4 83 
R 1484 P ZE HOUT 07 01484 
R 1485 PZE X JN Q? 01485 
R 1486 PZE X OU~ 07 01486 
R 1487 P ZE ~ IN 07 01487 
R t4 88 PZE TOUT 07 01483 

149 0 EJE C ~7 0 14 90 
1491 ••••••••~•••••• ~ ••••••••••••••••••w•••••••~••••••••••••~ ~•••••••••••••• 07 01 491 
1492 • ~ )7 01492 
149 3 • G E T B U F F E R A D D R E S S ( G B A ) ~ 07 0 ~493 
1494 • • 07 01494 

_; 1 4 9 5 • F' U l't C T I C N : T 0 GET ADDRES S D F NEXT BUF FER W DR D , A H D H A tiD'- E C R 0 S S r N G • 0 7 0 1 4 9 5 
1496 • Of LOG ICAL AND PHYSI CAL REC ORD BOUNDARIES • 0 7 0149 ~ 

• 0 

• 



.... ~ ...... 

E ~. • c. Y OR T ~X LISTING V ~R""'"· ~ - P'-. •• ;. PR OGRA M PAGE 20 LISTHIG PAG E ( 651 > 

001162 
!)0 1163 
:)01164 
00 1 165 

" '1'•""' uu 00 

.: •J 1 1 6 7 
0 01170 

·:: 0 1 1 ? 1 
··:011- ..... - ,~ c. 
~01173 
... ,, 1 1 ... 4 
\,.l .,) t' 

0!11175 
~ 1 .., ~ 
... • , c;, 
•• ~ 7 .1 ... ,. 

1=-'!"!() ....... 

~'Cl20 2 

1204 

~' :) 1 2 0 5 

0161.44 
00 531 1 
1)0 1 002 
001173 

016154 
··· ~641"' v ' • c.. 
D0 123E. 

0 0 6010 
00531::: 
006505 
00 4 ?74 

04~025 
0· 16123 
005311 
C r._.'!t~"'~~!"l'::l "' ... , "' '-· 

0 4 6 1,2 1 

, .. 
A 
A 
R 

A 
A 
R 

" •'< 

n 
R 

'· H 

A 
A 

A 
A 

r:, -.. 1 ~-C· .; 1'\c· .- J"""'.-, ... " 'j ... - v ll ...) c . c. .;. :-i 

·~n .. ...,.,.....,. 
•· .... .:~ .:. 4' ... 
,. ,,...,10 
ol I ' l' ' ""' _. .. . 

!""f"t " ...... 14 .......... .:. .... 
CG1212 . .... ,.-, . --: :.: u • c. J. . .,:, 
,., !'1 .. ...., • ... 
·• · v ,;, &:.. .L .... 

co 

O G 121E. 
:~ r: 1 'j " -:-............. ~ .... ~ 
.-. ... . 1 ~ ~ "" ._. \.• ... c. c. ,_: 

1J 0 l. 2 2 1 

00500 l A 
05502€. A 

~ .. c .. e
1

A 
iJ .l OJ .i. ...... 

()064 51 

" 1 ,. 0 ..., "" l. -:;. I L .._; 

Oo c;:''"' ' ·-' .::. .l .i. 
f"ot:::'-'•"'•""''""!" 
U .J C• l' C -.. t 

00 
___ , ,... 

J J:. l .. l .... 

A 

R -. . . 

-. ; ·-i 

. ~ , . . , """-.- r.o,..,.-. ,.. r . 
o. .:. C C. li \.• .• : L .:. '-,· i"'.. 

..... ~. r. '! 2 ":' "":;< .... ... . '- ·~·· 

80 1224 .-, " 
;~ ll 

....... 
t;:_; 
(I t•l 
•• • •J 

1 ·-- -·e c c. .. ) 

.. .... - , 
~.:..: C:t· 
'! ·=· ·:· 7 ... '·· '- ~ 

11 ... , 1 ·=- -=· u· - I. ._ ._. 

(!:) 

00 
iJiJ 

"" •J .... 

0 0 

1 .•. ·':· i 
C~ "'-' ,.. 

" ~-. ....., ... .:. ..:· c 
. ---.1 c· ..;. .... .-. 

" """ -. A J, r. ...:· .... 
1

...,,..,., 
c. . .,:. ·-' 

nro.··t:.· h. :o 
VI..I O..,,IV • .,.I 

"0"' -:o~ .u .... ... ,. .,. 

0 4 .·· ('! -::> "' 0 &._ ._1 

O H-144 
,-, •.• ;::.:.; ·-=· i " 
.... ..., •,.J .. • ... .. 

.•. 
' t 

A 

05E-144 H 

... 1~1" ·~· v ..... ... c. .. · 
005311 
··s -1"''' U .... b c._ .. 

t"'n•nn ~"\ 
I,.IU J.I.ftjl.,l 

OD486E-

' H 
" H 

1497 
1498 
149S 
oC'('" J. ._1 I f..J 

15 0 1 
1 :'! n -:::· 

- • I.. 

' .. 0 ·~ .i. -,..1 I .j 

1 504 
• e ,., e 
J. ._1 I} . ..) 

•Cr.r J. ..... ... 0 

1C:t"17 .&. ._o ._, I 

'"'f•0 
... ·-· .,1 ._.:. 

1 ... 1 .... _, a..-:. 

1513 
1514 
• "'.J ... • • .J 

1 c= 1 c ...;, .... 
1517 
.. .. . -::. 
.i. .._1 1 .. ~ 

1520 
., c::: ~ 1 
.a -. .• '- A 

• r= ~ ~ 
.L ·-· c. c 
1 0:::~~ 

·J ..... ...., 

1 <:-=>4 •• J ,_ 

1 525 

1526 
<4 C" .- • ..., ... .... .::. ... 
15 ~Q . "- ._, 
1 C' ·:· ·:; ·-' ,_ -

1530 
1531 
.. C" ...... '""' .L _, .. ') c 
1533 
• ...:· ..... .4 

l.-•.::.·~ 

1 C' ..... -._I ~ ..J 
1 C' ..... .. 
4 ._) .:.. b 

1 . .... .., 
.J ~ •• · 

t c:"'"'::t::J ..,._l.Jv 
.. a- .... ~ 
j...J .j-J' 

1540 
1C::.·1} . .... ~ 

IC::4'=> . -· .__ 

1 "'4? . .) ..., 

1 544 

154€-
1547 

1349 
" C:: r:: ••• 
J. •,J ..,} IJ 
1 ,- r t 
~ .,:. ... i ·" 

1 c; -= ·=· ~ ·- · ._l 1.-

" c:' -e.· .... 
I I I "' . . ·- ~.. ,,.~ 

'5"'4 .( ~· 

<I;C'Cr:" 
! . · .•• ·-' ·-· 

'~ .~. -.•. 
"' .•. 

E.NTRY: 

.- "' • T c. (\ J. • • 

? BUC = COU NT OF 
L.RIJC ,- CUU NT OF 
P.FWPT - ADDRESS 
f·Ul rL(T R) ·· 1 ON 

IF 

WORDS REMA INI NG IN 
WORDS REMA INI NG iN 
OF PREVIOUS BUFFER 
TERMifiATE CA LL 

PHYSICAL BUFfE R 
LOGIC AL. BUF'FER 
WORD 

P B ~l C • 
RCP 

LE. 0 
CALLED TO REC'YCLE PHYSICAL B r.: r FER 

BniPT Bi-~IP T+ 1 

IF LRWC .LE. 
~- RE UHl 

0 
LRECNO+l 

BFWPT ·" ' B r 
."\ ·- ' ' 
' """ " '"" 1- i' ..... 1,.. 
T'I"' · T,"T' 
[.I ,.. r 1 

r • ..., 
..... ._ Jj 

. ...... II•"• 
• " l) lo'l; '-' 
I t""'ot..
L,. ft ... ~ '·-· 

--
0 

CALLED ON 
- PB t~C- 1 - LRWC·-1 

WRITE IF 

if! 

" 1: 

* V2 * 
* 

V•-::-~ ._.>F. 

'y• ~ ~· 
.... :'I': 

I I ~. lllo: YC ..,..-. 

V -=· ~ '-;y; 

t.J ~· ~ VL..;or:: 

···-· * y t:. .•. 

I t •""t * 'I C. • . 
'•I ·,:• .: . -
t 1 •'"'\ ~ y .:. .. . .. .-. ~ 
\' .:.. lf'; 

I l ..... 'lllo: 
... ~ ;,o;: 

I I •""o llo; 
y a:. .... 

I I~ :.~o; '•' c ,-..; 
lf. ll: 

~~~ ~ .... ~ .. -~ .. ~- .... ·~~ ~ .... ~~ .. -~., ......... ~ .. ·-~-·~·:~~!f.!f.!f.~~*··~ .. -.. ~ .. ~ .......... ~.~ .. ~~-
. .. . ~~ .. ·-~ - .. ~~ ... , •• X .*#!I!!f.··~· .... ·~-~ .. 
* TEST FOR END OF PHYSICAL BUFFER • 
--------~~-------- - --- ~ ---~------ ··· . .. ~ ;"!'; ~ ."'': -~ ~ :'P; . ,, , ,, .-.r, 'l'l": ~ ;'I": ,.; .,, ,..,, T , , ·, ~ ~ ,.,, :lK ~ ~ ;'I': ~ ,,, ;9; ~ .,..; ~or; ,.-; ~ ,.,.. 

GnA LDn PBWC,B 
r. (', f<• J.1 M I , 

JAP .-: f· ,,, "' 0 U .•,-!· . . 1 

• •* ••••w ~ w ••••••••w••••••• :,.; ...... ... w. '*' Jill'; .:..: • - .•.•, ;y: :.. K. ~ ~ ... ;.-; . .: ;..,. -~- ,.; .... ,. ;y , ~ 

• END OF PHY SI CAL BUFFER ll! 
-•••••-w• ·•• •••• · ••••••••-• .;.,: l'f'. " : ..,.. 1r. "" ~ :"F. w. ~ • ..-; ~ ,..; ;,.; • !I; ;..: y. ~ :.. :'9t ;..,.; l'l't 7r". ;or. :.; 

PU .::"; HJ ~:CP REC~'CLE PH'(~ICAL BUFFER 

~~···~--li( Y:Y. .. !I!ll( ...... ~ ...... ~ ................ ~ .. 
ll! TE ST FOR END CF LOG ICA L RECORD ~ 
•~,..~~~~ .. *~*-*••~~w•.,•••••~*-'«*•"*~*~ 
GB ASO INR BF~PT,B BUMP BUFF'£ R WOR D POitP' E:R 

J""•{'· L ~ !Jr- ,.B 
;_ '·' H ~ ...... .....,. 

"'~R j.J t.f 

JAP 

~~2~~· .. · ·~~ ~-·~ ~-~~~~ .. ~·
,,. EJ\D .O.F LOGICAL P.f.'CORD * 
-~-~~ ll(ll(li(Y. ~~ Y. ~ li!Y.YW ·~ ~li(Y.~~~ 

:r·JR LREC NOrB 
!~OVB AB B F ~ P T,RLBF 

BUMP LOGICAL RECORL NUMBER 
UP DATE LOG!SAL BUFFER ADDRESS 

t""'~t'\ C'C" 
~.• .• H ..J.J "''"'•' .. ' B""' , , ._ , . H-'i ',.,._ .,. LR 1 l,... 

i. .. ;t, -~' .::.. , , ., "-' RELD~D REi·1A I r~ r NG IJOf~D COUNT 

.7 A n .. ~ B r.pT o I ; C L F.: A R B U F F E ;< ::' i l f.: R A C T [ I<' P 0 l :·l T [ R 

" RAE ,. • I - . I I R - n .--. •• 0 t:.. ;. ... :--'-•w J:.J &~H/ i-!RITE ? 

BT , .. .,..,_ .... +TR 
;..;~;:.· ' GlHl70 YE~ . T' '. "' ~· I '·' " T E t ~ ,·( , i i 'I H 

GB.;6o F. .-, : I 
• b ._. 

!''I ..... ,~ 
·-· ,. .. .o::. 

!'. 

.?.FWF'T NO. SE T UP ..... ' ~· ._.. a.... •• 

r" • I t ~ I I J r• .. • - ~ n ·- I "' t_ .... .D 
,-, ,_ .,,:""t 
_,. - ~ t'1 .... LOG .,..,.,, 

..L '- · H L 

INR BFWP T,B RE STORE BFJ..!PT 
-~ ~ ----~ ··- ----- ~· ·· ~---------- ·······-...... • • ' ~. ~. Jill!; W: ;ojl[. :... , , , .~ ,..; JK ••• K .,.· . y , : • • • • , ;-tr, ~ .-... ,"fi ,-.; W. ,-.;; NO. '"' ,....; .~ .... ~ :''1'. • • ~ .... 

.. DECRE MENT REM~II1G WORD CO UN TERS ~ 
- •· *•··-~·~--~-www • · · w•••=-•w--~-- -·~ .'!'> • •• • ' ,.,., ;"'I'; ."'I. ,..,_ ,,, .>t', • ,,., ;'~"", ,y , -;J', J'P, :' ' -:, ,f;' "' 7!'. ..,.; ~. ~ ;.,.; "'• :'r. .'If'; ;y; ••' ;or; ~ ~,, ,• 

GB(~70 DA J:: i'l.:.~(: 

D :·~ B -. ~ 

! • ;·< l ·; :_: 

E X 1. T 

"'''.-FE" D'..i r ,, 

•• 

' 

V2 

\12 
V2 

V2 

V .... c. 

FG 

1 0 C'r r-...,A""" 
,1 " •' ._; C:• IJ £.• •=- V " O',."' B n t.. ' I .C• ,... - ... ,.~ 0 B" C , .. £· ·~ ..:. ' r .,.. RE SE T ENCOD E/D ECODE POINTERS 

. .... ~ ........ - ..• .._ .... ,,*•" •·"·· -· .. ··· ~" ' .• ,_&_., _ ·-··~ --- ··---·--....... ·-·······- - -----.. 

07 
0 7 

0 7 
') 7 
t~ 7 . -· ,. 
n -.... ,"" 
0 7 

'

·, 7 .• ( 

l"o ...,. 
IJ { 

( ' 7 . ' ,· . ..., 
o) I 
.~. -:o 
u / 
07 
.-. ...,. 
;,.. l 

n 7 
' -' 0 

07 
r . ..,. 
VI 

07 
r.-::-•... .. 

.-. .., 
1.) l 

07 
,-. ""? 
·J " .. ~ ... 

·-· ( 
.. , ? . . . 
;, 7 
' ..! • 

fl .., 
·-• r .-. -., :.: ,.• 

u 7 
(~ 7 . .· 

~ ·-.. 
I ! ' .... .. .-. ..., ·.. ,. 
07 
.. i 7 . . 
t• '? .... ( 

r~ 7 - .. 
~ -· . . .· .... ,• 

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

1 ·~ ' ' .. 

r .. , 
I ' 

' J ' 

,-. -,) ,•' 
. .. 
:J •. · 

n7 . . 

. ' ., 
·.1 ... 
... 7 

1
~, -,, 
.; .. 

.. , 
IJ • 

"" '-' ' 

01 4 97 
01498 
0 149 9 
01500 
0 150 1 
01502 
01::00:3 
01504 
0 1 e • e 

._1 f.l .... 
01S06 
0 1"'1)'7 

... ;j '· •' 

(! 1 5 0 ::: 
0 1 50 '3 
0151(1 
0 1 51 1 
0 15 12 
01513 
0 1 s 14 
0 1515 
0 151E-
01517 
0 1 5 1 '3 
0 1 520 
01521 
0 1 ~ -:) ;:) - ·--fJ i C' -:, :. 
' .L ·-' t. ... <J 

0 i 52 ·1 

:.J- i 0:::: ~ ' '7) 
J, ._. '- · - · 

0 1 52.:. 
(; 1 c .. ~ ·-:-

·-· c. ,·' 
(:1~28 
•.J- .. o:.. ·=· 0 :".r :. ._. '- -. 

01531) 
(o 1 0::: •') 1 
•J•-•vt. 

'

';• 1 .:=' .- ••• , 
J. .J ..J ::~ 

0 i 53 ::j 
01534 
0 1 c; .-, 1;:" 

.J ~ ·-' 

0133 :; 

n 1 -= ':I ·=v • ...J ..., ._, 
n t e:: .., ·::t 
u •••. ..I ..J • •• 

0 ·-=-···, J. ._I .. ;· •• 

n1'"4' v ,_J J.. 

01542 

(I 1 54 l~ 

01545 

'1""4 " u ... ···' •-' 
~- 1 <=0 ~ . , ., ._J , • • •• 

(. 1 t::' 4 ,.., 
·' .•. J •:\ 

0 1 5 ·t ') 
o'\ 1 C: r:: • 
•J ·-• .... • l) 
. i 5- i !).._ ::J •. 
~, .. e- c .··. '-• ~ ._; ... ..~ •:' 
...... C"~ ··· 
u .i. ·-· ·~' .:_ .. 

01554 

"lCC'C: ,_. .J ._t ·-· 

Ol C'"" 
·-' .,.1 IJ 



. -· • . :t - . ( .. 

[. 2 VORTEX LISTIHG 

0 ::!1236 
CJ1237 

0161 4 3 A 
056144 A 

V$RERS f'RO GR~l M PAGE 2 1 LISTING f'AGE ( 652) 

155 7 MOV:EAB ALBF' ,EF'WPT PII 07 0 1 557 
00 1240 
.:;0 1241 

0 01244 
C01245 
'} 01246 
0012 47 
001250 
:':: 01251 
0012!:/2 
':· 0 125 3 

00 12:54 
001255 
,.,., . ....... 6 
V .JJ.C.....J 

0 012~7 
00!260 
00126 1 
001 262 
001263 

') 01264 
00126:5 
0 !)12 6 6 
001267 
0 0 1270 
00127 1 
001272 
"1'11?7? 1; v .a. '- I o.J 

'"' n '! "=" .,. 4 •' .,..• ~ L.. I 

00 127:i 

0 012?6 
00 1277 
00 1300 
'"' u-'':!0 1 .. ~ - . 
0 01302 
001303 
00 1304 
00.1.30 5 
,)0 1306 
0 0130 7 
11 " '?10 •' V ,I -...1 

JJ13 11 
u0 1312 
00 131 3 
00131 4 
00 1 315 
001316 
0013 1 7 
00 1 320 
nn 1 ?21 ,.. .... ,I. ...., 

001322 
... ,,.._13~·-:. 
........ ,A .__ 

0 0 1324 
0 01325 
0 0 1·326 
0013 27 

016027 A 
056025 A 
00100 0 A 
001205 R 

15~S 
.... ~ 

..; n r· ·GBP.55 P n ~I ... 
u Vl 

036113 A 
015000 A 
0043 1 7 A 
056157 A 
016116 A 
14042 2 A 
00 1.002 A 
001270 R 

01:5000 
001002 
001263 
0 0 ::1-21.1 
0 0 :; 1 1 1 
00100 4 
00:547 0 
0 5E.00 3 

~ 
A 
R 
A 
A 
A 
R 
A 

0 1047 2 A 
0~6024 A 
001000 A 
001401 R 
00 5 3 11 A 
001010 A 
001324 R 
1404.22 A 
00101 0 A 
00134 7 R 

015000 
001002 
00 1 302 
005211 
0561.64 
Ol~i001 
1 50 4 6 0 
"De""~· u ....J ll,.l c. "+ 

0 05 0 12 
015 1 64 
065 164 
00450 7 
14043 0 
0 550 2 4 
06500 3 
015164 
oo~;oo2 
004507 
065004 
00504 2 
00100 0 
001401 

A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
~. ... 
~~ 
A 
A 
R 

1559 
1~60 
1:1 6 1 
1562 

LJEC 
•~•••••~~~~••••~~~• •••~•w•••••••• • •••• ~••~• •••••~•••••••~•• •••••••*•~•~ 
* • 

· 156 3 
1:S 61 
1565 
l:S6 6 
15 67 
1568 
15 69 
1570 
15 71 
1 ... -.-.:._1 ( '-

1573 
1574 
157~ 
1576 
1 577 
1578 
.. c::.: _, ~~ lillll J. ...) I ;;> ,., 

fUNCTION: TO 

ENTRY: ITEMAD 
ITMODE 

EXIT • • CHB 
DEX P 
SG F"L 

-
--
--

G E T N U M E R I C I TEM (G NJ ) 

GET A LIST ITEM AN D CONV ERT IT TO 

-
--
·---
> 

ADDRESS Of LIST ITEM 
MODE OF' LIST I TEM : 
0 1-WORD INTEGER/LOGI CAL 
1 2-WO RD INTEGER/LOGI CAL 
2 REAL 
3 DOUBLE PR ECI SI OH 
4 CONPLf.X 
5 DOUBLE PRECI SI ON INT EGER 

FRA CTIONAL ~ARTC NDRMALIZ ED STRIMG 
DE CIMAL EXP ONEH T C= l IF CH E: O) 

0 POSITIVE ITET1 
-1 HEGRTIVE ITEr1 

A C HAR S: TRING 

OF DE CIMAL DIGIT S) 

1580 !f. ERRORS: 
15 81 " 

£R 3 IF' INTEGER IT EM 

"' ... 

~-~············~·~·····~~······~·····~·· ··~ ···~·~--~···~~ ······~·~···-~ GHI LDX ITEMAD,B PO INT X AT I TEM 
1585 
15 8 6 
15 87 
158S 
1589 
1590 

LD A Q,X GET 1S T WO~D Dt IT EM 

1591 
1.5 9 2 . 
1593 
1594 
15 9 5. 

1~9.6 
159 7 
1:598 

. 
159 9 
16 0 0 

1601 

A$RA t5 
<' TA .... 
LDA 
SU B 

..... 0 ..., ~ .. 
~GFL 1B 
~ T 110 DE, B 
TIJO 
f1t'll 4 

···~·-~········· !f. IliT.EG ER I T£:11 .. . • 
··~·~·!IE '-"!I! ll!ll!lf..lUI!Y. 

•. 

GNI2 

L·DA 
J AP 

CPA 
, I A R 

JAN 

. . 

STA 
i'iOVP AB 

JMP 

f) ' X 
Gl'il 2 

'.• 

: 

r: i.'"J "') 
,._ '' ·•· 

ACC •B 
~··~ 'Ot""P .L-0 J. .J ' » - ,, 

G 1·; I 1 0 

16 02 GNI4 
1 e. 0 3 

PA R 
..JAZ r:tiT<> i..J I ,~ C:,t 

1604 
1€. 0 ~ 

1606 
16 07 
l e. 0 8 
16 09 
1610 

1 611 
1612 
161 3 
1614 
1 6 1~ 
16 1 6 
161 7 
1 613 
1619 
1620 
1621 
162 2 
162 3 
16 24 
1625 
1626 
16Z7 
1623 

16 2 '3 
l'e. 30 
16 .3 1 

SUB 
JHZ 

lll ~ll····· ~l!F. ··· 
~ RE~L ITEM ll! 
!f.~llll!lf.ll.ll!lf.:«~·· 

LDA 
-tAP 

C-.; H 

S F i 
LDA 

r """ ··~ I D o ..,. -~ ... 
;i"'1D 

I D ('': - .. 

...... -.· n 
~ ·D 

LD~ 
rZB 
LRSR 
S TB 
T v' '!) 

t' '\ ~~· 

HHJ 
G1'1 I 9 

0 ' ){ 
~+ 3 

.. '-·' . \. .. ..., 
'~ R 1 5 

7 

'\' • - ";i ·-· v . :~ • , r , " 

7 
1it::C + 1, X 

1- .... ... 10 . . .. . 
'\J I • •• 

-~~···lf.!f.~ ~ ····· ~~~ll·,~··· 
• DnUBL~ PREt l S -~DN ITEM ~ .. llliJI.~ll~~~~·ll·· --~~ ····~· 

SA VE S IGN 

T E S T F 0 R ItH E G E R I } '~ T 
L,. •.J> I ITEM 

GET lN TEGf.R 

l:RROR .,_, ...... I~~VALID 

STC RE Ifi ACC 

I N'fE:GER ·' • 

LOA~ INTE GER BIAS AS E: I NARY 

DOUELE PREC I S ION 

NO 
TEST DP HlT [ GO:::R 

GET 1:\T 
C 0 r·l V E R T 

... ... \' .... 
~ H I r.. 

IJDKD DF 
TO ~.BS 

" " 

REAL IT E T1 

GET 21iD WO RD OF REAL ITE M 
CLE AR B1 5 
LOAD X AS BASE RE G1S TER 
2 ND ~CRD TO ~ -R E G 
1ST ~O RD TO n -REG 
S A \~· E 2 ~; r: l~ :..'; ~ r· 
GET BI NAR't ~.X PDNEN l 
UliBi f':S IT 
SA VE 
ST8 ~~ 1ST MA~l iS S A WO RD 
R E ~ 1 0 R E 2 H D 1·1 ::J R D 
C l E ~~ R B 

SAVE 
RE S~D~ E BA SE QEGI8TER B 

V2 

V2 
EXPONEN T 

D . 1 

V2. 

0 1"3 00 1 
00 4 317' 
~ 56l~ 7 
015001 

A 1 6 32 
A 1633 
A. 16;l4 
A 1 63:5 

GtfiS L. D A ; , x 
ASRA 15 
-.-, ·" -F:L B .:·: I 1"'1 ,:. · ~, • J 

LDf-1 : , ~! 

GET 1S T MA N TI ~ SA 

GET ~ I Gi'i 
RELOAD ~D RD 1 

• 

I.WRD 

• 

07 
(i 7 
07 
!)7 
.-, 7 ,_ . 
( I 7 . ' .-, .., 
•. . 
,., ..,. 
'•' ; 
.-. 7 v •. 

0 7 
(!7 
l., 7 . . ., . 
l_l / 
,., -.... / 

C? 
07 
1'1 -" 
! • 

0? 
(I i' 
' J ' 

Ol 
07 
07 
0? 
07 
- ·~· l) r' 

- ·-1 I ,,. 
• • • I' 

• · , -;I 
J..; t' 

(, ·; 
I.J o' 

07 
07 
~ . .., 
. I / 
u • 

' • ..., 
!_: ... 

07 

,., -._. ,I' ..,.,. 
l · ,. 
! '~ 7 
U o 

..... .... 
" •' 
J ' 

07 

07 

(• ..., 
.., I 

,., ., 
u. 
,.,. ~-: 

' .. ' ., d .I - ' 

;"': -, 
"'' ,· 
r"o -J 
•.1 ,; 
... -:o 
J) • - .. ,. 
u / 
Ol 

0 7 

. :1 u . 

...... , 
' ' J • 

t• ;-' 
('o "/ -. 
. . . 
iJ t' 
r · . .., 
_. l 

fJ? 

0 155 8 

0 1559 
0

-4 c-;.~. J • ._f 0 ._, 

01 561 
01 562 
Ol c:E· .-. 

._I .J .j 

0 1 "'i6· . .... ._ "+ . 

,., 1 c; ,. -,. 
•.1 ·-· J:, ( 
0~ 568 
!) 1 :;:, 6 ':I 
O l c · -,o' " ·=- ,·' 1.1 
0 1 57 1 
0 15;:''2 
I) . C: ">•"'o 

J. ._1 ~· .J 

01574 
0157 5 
01 57 6 
'1 C: ' 1-IJ ;., ._: ,.. ,r 
· ic:• ...,.r. u L ,_ : f' •J 
'1 c;· ~ ·-· ... : •. -..ll :,.0 

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

II · - · t.l J ... , •-! •• 

0 ~ ;::· r. ,.."" 
J. ·-· 0 C'. 

0158·-:1 
Cl ; c: ·=· t::' • .a.-...•v ._! 

(;1586 
01~87 
li ; t:: ·=· .; .. •J J, ._ • ._. ·-· 

1•• 1 C" .- •• - • 
.. ·-' o:, '7 

U• ; c; ·~ .... 
... ·-· ... ·-· 

0 ! 5 91 
01592 
01.59 :3 
01394 
01593 

I .. ~a ~ ... J. ...., _,· ... 

0 1 "' f') ,., 
..... :? ·=· 

0 ! 6 0 f.'!. " . . .... ~:.. .. 
I) l t· ;,.; . .J 

01E.li 
0 .t :::;. 1 .;,' 

,_ ' ) 1 .- .. . 3 
~ ... •.... .~ . 
r1 • .t: 1A 
·- A. '-' ... ., 

f) i. t: I ·~ ' J. ..... J. ••• 

0 1 f , 1 s 
ts 1 t; ~:: o 
0 1E.2i 
0 1 f.-2 2 
f• 1 .- ·J ·") 
·' .. I:· ~ ·J 

()l' f'.·=·4 .. ' ~ 
0

~.- .... c 
i '-' .::. .j 

016 2 6 
(' ' .': ·=· .., 
'J ·'- ·-· '- I" 
(I • ? j* • • • 

.£, C• C. o:) 

0 1 ,; ~ .-• ·-· l.. j 
r, l ,.. .-.... 
IJ ' 1::• ,::_. t.l 

0 1 6 3 1 
0 1 E.32 
0 1633 
0 1634 • 1 •# ,- I " 

u l:· 3 ·=· 

• 

• 
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E.2 YORTEX LIS TI NG 't'$RtR S: PROGRAN ° AGE 22 L I STI NG PAGE < 

001330 
· · ·~ 1 ??1 ·~ iJ 'OJ ..;;; 

001332 
(' ::11 333 
0 01334 
''" 1 .... .., ... ..... v .,j._o.J 

nn ·.~ -' 
'-' •.J J. ,j ~· r;. 
· n---::?"'7 •. _. _ _,_, 
G01340 
""' "" " - ..... ,.: IJ A .j 'T t 

801 342 
0 n"-. ·• """"" u l ..,j ,.. .,:. 
.... ,., .. ..., ..... 
IJ".JJ. ..:•"'t'"'f 

0013 45 

001 3 4 7 
;· '' , '":I • n _ ..,. .&. _..).., 
0:)1 351 
0 013 52 
001 353 
00 13~4 
o"\ f'l -1 - c:' IC" • .;. .... ... .j ...; .J 

0 013 ~6 
~ o .. "'"'\C' ~ 
';..l J.~ .... · ~ 
.-.n .. ...,,.O 
• .; v.L...:..C 

n n,.,.c 1 
,.,. ... • -...I .._. 

r. "'"""""C 2 . v • ..:. '-' 
::" 01363 
1.) ')1 .36 4 
~' 013E.5 
.. ,.,,...,6.
'-' u .&. -:> 0 
.-. ,., 1 .., (:. 7 
•J V.a. ~ "-"' 

,., l·• 1 ") '? If 
OJ o ... · - • ( ' •' ... •" .. ~ -,. . • .. rv ,L;o~ J. 

001372 
(• .... " .-. ., .-. 
._1 "' ! .:J ,. .,:. .... . -... .... ...... 
VVJ.,.:JI' ""t' 

00137~ 

00137 6 
.-ro ... -,7-. 
~~ U J. .j I 

001 4 00 

0 01 4 0 1 
00 1402 
'J 0 140 3 
001404 
'JJ1 4 0~ 
0 01406 
001407 
:J ') l410 
')3 1 4 1 1 

C:01 412 
00 1413 
C01414 
C01 4 15 
'' 0'4'" ·-· ... .&. u 
" "' 4 • .,. .... ,_. . ..... 
1'01 4 -' 0 - - c. . 
"10 '·"~' ... ,.~ ... 
! ' !'\ ...... -::- ~ 
"'' iJ ... .... L.. '-

.... ........ -.. 
• .. ' U.&. ~C""t 

' "l ·""""'~C' 
.... •.J ""t c. ·-· 
C 01 42 :S 
0 01427 
001 43 0 
001 4 31 

. 1 . . - -
I t t "' - • • ·-• .... ....: ... ~.;.. ..... 
.~. ... .• ... ~ .. -. 
,_. '·' ... .... ~ .:,. 
001434 
,, u- " .-~ --=· =.., ...... ..... ,J 

~.-. ~"" ·-· ' • .. • V L "'t ..:• 0 

00 1437 
00 1 440 
00 144 1 
00 1442 
! .. ,., .... .... -"";! 
. · .. .a."+~ ·.J 

001002 
00 1333 
00521 1 
05€.003 
0 15000 
14043 0 
0 ~ 6 0 24 
0130 02 
150 4 60 
056004 
0 15003 
15 0460 
05600:5 
co 1 000 
001401 

A 
R 
A 
A 
A 
A 
A 
~~ 

A 

~<: 

.... 
r• 

1636 

,,., .... ... 
• 0 ....... , . 

16 ~ 8 
1639 
16 4 0 
• r "' • .a.o .... 
1<:. 4 -.... c. 
1643 
1644 
1 64 5 
164£ 
' - 4 ... • b I 

1 -_...o b •r ..... 

1 6 49 
1650 
• r iC'• 
J.OJ~ 

1652 

t "' c.~ -.... . 
(; p ~~ 
S lA 
L DA 
SUB 
<' T ,... 
~t tf . ':) .... ...,; ··"" 
Ar"lA 

LDA 
ANA 
STP. 
.J r·l P 

,._ ll( • • • • ll! lf 11. .. ~, !I • ll! • 

!!! Dr IN TECj ER • 
Jr. ~ :'f !I !r. ... "' )!( ,;, !llf. ,. • 

Gtii9 1.11 r: t 

ACC ·B 
0 • X 
E~<BtAS 
n ·-··' "" ~ n r_ .. ..._ r 1 D 
' ..). . .., 
~ ' ..... 
t:! Rl5 
...... ,...,..., ., 
HL. I.,..Tlfz:> 

? '.J 
.J ' • ' 

ER:5 
iiC::.:+ 2•B 
GN I 1 0 

30 

' • 

I S IfEM NEGA TIVE ? 

VE S . GET ~B S VALUE 
LOAD WORD 0 OF ACCU MULATOR 
GET BINARY EXP ONENT 
U N P.JAS IT 
•=:- r. ' 1 ,v H Y C. 

GET WORD 2 
CL E r.R B !S 

GET ~lORD 3 
C l r"( .. Q 
...~7-rf e~. E15 

00601 0 
00003 6 
!\ <:" C.Q":-4 v -....JIO '- 1 653 ST A 

i..DA 
.:'1 tl A 
S TA 
:.;TA 
L D :~ 
::>T A 

"E" '"' :S .i.· - A i f LOAD BIA S IN EIN ARY 
GET 2ND WORD 

EX PO NENT 
01500~ 
15046 0 
0 5 0 0 :l 0 
056004 
0 1500 0 
O

e,...,.,..~ 

..... 0~1 u .j nn•oo .... 
u v ' c. 
n o ' •" O' .... . . ... ... 
005211 
0·5E.0 03 
01600 4 

A 
A 
R 
~~ 
t='l 

1 ..- e- . 
O..J .. 

16 55 
16 56 
l - ~ . .., 

b .• J ; 

1 658 
~CI:''""' 
.LQ..J~ 
.. .. .... f"'' 
.100U 

007·100 ~~ 
00101 6 A 
n 0 1 ? 7 <:: "R " ....., ..... 

1 E.E.1 
16E.2 
16b3 
1 6 6 4 
166 5 

U-, 4 .1' ... 0 ') • C• •.• ...., 

00 10 0: 
005470 
001000 
n ,., • .. ,.. .. 
UU 4 ~V.&. 

005211 
005 11 1 
150460 
056004 

016003 
1 1600 4 
11600 '5 
C0 1 01 E. 
00 141 2 
0 0~1 01 
0~6Ct~:i 
0010 0 1) 

0015 27 

p 
A 
~( 

!666 

A 1 r:.~s 
R 
~~ 1 6 :S 9 
A 1 6 7 0 
A 1 6 7 1 
A ·1 6 7 2 

A 
A 
A 
A 
p 
A 
A 

!673 
1674 
1 67 5 
1676 
1 f., 7 7 
16 7~ 
l Gl':l 

·1 6 8 0 
• F . ..., • 
J. .J C• 1 

A 1682 
R 

, A., ..; ,.. 

CPA 
-~ T A ...... ' 
LDA 
ROF 

I " "'' ..., .,J M I1~ 

IHR 
, "F J V 

I I>' C• 
.• I I I 

GI'U9A \. PA 
I A I~ 

' X • • • 
E ..... J ... -... _, 

ACC+ l•:S 
0 v , . ·. 
ACC,B 
rr\I T•o 
l ,l I j. J, 

ACC ,B 
ACC+ l•B 
. 
Gt··! I9A 

r' ,-. • ~ B 
... ·-· '.; f • 
[ " ~ . ... ~ 
GNltO 

AtiA P.R15 
S Tn ACC +1eB 

~~~··lr.w. .. . v. ••••• ~~ 
• TEST FOR Z ERO ~ 

~~~-~~-· ~ ·1 ····~*· 
G~I l O '-~A nc c ,B 

O~A .fiCC+ l'B 
ORti ACC+ 2• B 
J~ r~ z, .G:'l lll 

INCR 
STn 

•• "=' 
· , I I I 

1 
" [~"" .. u .. -. r JD 
GNI :50 

- .. 

CLEA :·~ HIGH E!T 

STO :-( E 
GE T 1ST 
:SAVE 
NEGATIVE 

WORD 

" " 
YE S . TAKE 1 - CO MP 

IS WOR D 2 ZF.. RO .. .. 
'l' ES . 2-COM P WO Rit 1 
ERRCR 3/[N VAL !D NUMBER/ 

TAY.E 2-COMP OF WORD 2 

IS IT EM ZfRD ., 

'fE $ 
"E •· I ~ • SET DEC JM AL EXPON ENT 

1583 -~~····~ A~ •Ir.MM~~~~-····~·-······ ···~··~··~~ ~--~········ 
168 4 * CON VER T f O NO RM AL IZED FRACTIO~ ~N D DES (~A L EX P~ NE NT * 

00601(1 
0 0 25 64 
ooG:::o:; 
0 0 4 7 7<: 
"'6"'':'4 V 4. \.OL. 
not·•, .. n 
_. ·-· .l ..,; 

00 1 5 <::7 
0010 04 
!1 0." ""'.-, ..,.. l 1-t ,) ,:. 

0 06505 
00 4 7;'4 

A 
R 
p 
R 

A 
R 
A 

.~ 

R 
0010 00 A 
00 1 4 12 R 

120464 
00 1 00·'t 
00 1506 
0010 ~::. 
00 1475 
0 16 0!:.5 
00 5 3 1 , 
0010 02 
001475 

A 
A 
R ,., ,., 
r••, ,. 
~·, 
~1 

A 
R 

rJ1E.00 3 ~ 

1685 ~~~••••w ~ •••••• ~~~• •••••••••••~~~ ~ ~•••••~~~•~••~••~~~~• 
1686 GNILl P~ ~ HJ NRM NCRM ALIZE MA~T I SSA 

1687 
' ~ '"" 0 
4 '--' - · '"'·' 

1689 

. ~,.....*"': 

! 0:; u 

1691 

1 .::. q ·! ..,_ .... 

1 6 ·j 5 

i , - . . ~ r.:- ":J b 
4 ... • ..... -.s 
.LC•? t' 

1 6 ') 8 
1 ..: ·:;. .-. 

'-' - ::> 
1 7 (! 0 

1?01 

17(12 
1 7(13 
1 704 

1 7i•"' ,. v .. J 

LDA 
J "., .. '- F i f'I I ~HED Tl:" .. ' BJtH.'! RY 

'. . -··r·r~o - ' "-

~~~-~~~ # ~A ~···~ - ~-~ -~-~~- ~~---~ ~ * ( A C C • ~ r. ::; P ) . G E . 1 D I V I DE E Y 1 0 ~ 
~ ·~~~~-~~~2 ••~~~~~~~••••~ ~~ -· ~•x 

...... R 

.1 n 
~ .. - HJ ; . J -=> 

.. - .. , ,.... B 
jJ f'"_ ... j ' I: u 11 p 
r 1 ·-J.J 4 .... ACC --

... ,...,.... I MA' JJC..\... ._ 

ACC/1 J 

LOOP T IL L r: c; r; :: 
--•••--w ··ww ••••~ ·-~ ----~-~ w •w~•-••• ~ ,. ;.:. :..... ~ ."'': :.: ;Jt; ;"'', :1' ,., .... . ....... w:. ., •• . ... :"1' 'l' . ;v, .... ~- ~ ,.-. ;,r; • ~ """' .11\ • • ;v. ... .-.; ••••.• 

:« ( ACC, B f.X P ) .LT .l TF:ST lt .GE • • l ~ 
-~ •-- -- ~- -~·~ ·lliw · · ·w··· · · · w•- ww•• •• -ww=w ..... . .. . ...... ,.,., ,...; ..... .. ,Iii'; .;., •• ""' .... ,"'Il • ~ ~ • ~ • ~ ... :.. ,., •• ;.,.; w; ~ ~ • .: • • .:.... . .. 

G fi I 2 0 ~ l! ·) T t·; P ::.. t. 
I ' ' to, ' 

·J H ! l 

J ;-, !"iZ 

.·· " I .-.. -. 
'· ! ' .:.• ·-· 

. ... . . . · • . I •· ·• 5 . ' . -... . • .a "-

,. A r. .-. .. . .... , BEX P) • '- T • 
.- .,. 

• u ; • 

LDA 
-r:u~ R 
~' ~~ ~· Gf~I2 5 DONT OSCI LLATE 

ACC,B 

• 1 

• 1 

--• • - ·-• •-- •-• - • • a- •- --

IF BE ~<P 

I F rE:.:P 

TO 1 

ZERO 

. l. T • -3 

,- "":" 
• .J I • 

653 ) 

t../ 2 

V2 

D. 1 
D . 1 
D. 1 
D. 1 
D. 1 
D. 1 

\/2 

V2 

07 

07 -IJ / 
l• 7 
0 7 
G7 
0? 
n7 
v ' 
;;"\ 7 ,_. . 
(1 / 
0? 
0 7 
0 -· / 

.... .., . . .. -· . 
( j .., .... 
!' ":' .) ,. 
n .,. .. . 
f'• ·-, 
:_~ ~ 

•) ...., 
'· / 
. -. ' 
•. ' ... .., ,_, r 
" .. 
l• l 
( , 1-., 
,., • 'l" 

•J t" 

L· 7 

'} 7 
" ~-·-· 

(• " ·-· , 
(• 7. 

07 . .., 
l i •' . . .-. .., ' . ' ' . 
07 
07 
(17 
, , ? . . . . . 
.-. 7 
' ' ,., .., 
'J .-· 

0? 
(t .., ..... ,. 

.~ ' •J ' . . ·, 
·-· ,.. 
('; '? -· •' 

i I • ., . 

(~ 7 
I , ,-:' . . 
. -~ . . ,. 
·' .· 

o'\ • .., 
. I .· . . 

0 1 636 

01637 
01638 
0 1 639 
01640 
0 1641 
0 164 :'> 
0 1 643 
0! 5 44 
016 4 5 
01646 
0164 ? 
016 4 8 

016 4 '3 
0 1 651) 
01651 
01652 

0 ~65 3 
0 1 65 4 
0 1655 
01E.5 6 
01E.57 
01658 
01E.5 '3 
01660 

r 1 · · 1 ,J 1-;. 1,;, 

01662 
016E.:;l 
O!E:-64 
0 1 E. 6 ~ 

0 1E.6 (. 
0166 7 

01 669 r• --,o iJ • (:. ,. 
0 1 6 7 1 
0167 2 
0167 3 
01 674 
0 16 ?5 
t) 1 t:.7 6 
0167.7 
0 167 8 
01E.7 '3 

"'' "8t'• IJ 41. 0\ .,1 

016.8 1 
Ol68 2 

01 68 3 
Ol r-)84 
01 685 
Ott.S :S 

Olp 8~' 
0 168 8 

016~~!) 
(ol 6 '31 

, . • ,..9 .... 
IJ • '~ •:• 

~116~~ .·~ 

) 1 . Q e 
l}l l b .. - .J 

,·, / 

·- ' 
t I ,• 
J • .-.. ., 
·-· ,. .. -. . ) . ' ' . . 
.-. l 
J 

. -·. ,,-
.; ,/ 
.. , 7 .. . 

0 1 t.~6 
(:169 /•' 
01698 
01.:. ~-n 
0 1. ?00 

0 !70l 

0 170,:; 
017(1 3 
0 1 70 4 
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E.2 VORTEX LISTING 

00 1444 
00 1445 
:)0 1446 
C01447 
001450 
t'0 14!5 1 
C0 1452 
06 145 3 
00 1454 
0 014~:5 
0 01456 
001457 
00 1460 
('014£1 
001462 
001463 
00146 4 
0 01465 
0 01466 
001 467 
001 47 0 
00 1471 
00 1 4 72 

001474 

006140 A 1706 
0&3146 A 
001 004 A 1707 
001506 R 
001 0 16 A 1709 
001475 R 
0 160C4 A 1709 
006140 A 1710 
031463 A 
001004 A 1711 
001506 R 
0 01016 A 171 2 
001475 R 
016005 A 1713 
006140 A 1714 
014631 A 
001004 A 1715 
001505 R 
0 01 0 16 A 1716 
001 475 R 
0 1 6 0 0 €. ·A 1 7 1 7 
006140 A 1718 
0 46 3 15 A 
001004 A 1719 
001501S R 

1720 
1721 
1722 

00147 5 005001 
('0 1476 146024 
001477 0~6052 

A 1723 
A 1724 
A 17.2 5 

1726 
001 500 0 06010 A 
001501 J 0::5 765 R 
0 015 02 006505 A 
8 0150 3 004774 R 
~0 15 0 4 001000 A 1.727 
oo1505 oo··l527 R 

SUBI 

JAfi 

JA NZ 

LDA 
$UB I 

JAN 

J ANZ 

LDA 
SUE I 

JAN 

JAri Z 

LD A 
SLI BI 

JAN 

Y$RER S 

0€.3146 

Gl'll30 

GNI2S 

ACC+ l•B 
03 1463 

GN13 0 

GNI2:5 

ACC+2tB 
014631 

GNI30 

GNI?. 5 

AC C+3•B 
0 4 63 1:5 

Gt·JI30 

PRDGRP.f1 PAGE 23 

TE!::T 1-lDRD O .LT..l 

TE ST WORD l . LT •• l 

TEST WORD 2.LT .• l 

TE ST WORD 3 .LT •• l 

·················-- ~ ······························~· ~ .1 .L£. <ACCtBE~P) .LT. 1 SHIFT ACC TO POSITION* 
·································~~~···~·········*~ GNI2:S TZA 

SUB 
SlA 
PU S HJ 

JMP 

BE XF' ,£ 
COU NT ,B 
SHA 

GNI~ O 

LO AD SHi rT COUNT 
SHIFT ACC TO POS ITION 

L J S T Iti G P A G E: < 

172S •••••••••~••••••~•••••••••~•·~-~ ~•~ •• 
1129 * CACC,· BEX P> .LT .. 1 MULTIPLY BY 10 * 
17.30 ·····~·**~······· R···~·······**•·~··· 

•• 1731 GNI30 t10 ·n··AB ro URt ·CDUtH SE "i ~H I F T CIJU IH TD 4 
00 1506 
0 01507 
00 1510 
:J0 1511 

0 1 0'4 2 3 A 
0~6052 A 
126 0 24 A 
0:56024 A 

0015 12. 006010 A 
0 0 1 5 1 3· 0 0 5 7 6 5 R 
0 (J 1 s ·i 4·· 0 0 6 50 5 A 
(;0 1~1 5 004774 R 

0 0 l 5 1 6 0 0·6 0 1 0 A 
0 01 ~ 17 0025 17 R 
o o 1 ::; 2 o o o 6 5 o·!5 A 
001::52 1 004774 R 

1732 
1733 
1734 

1735 

1736 
001::522 0160~:\ A 
00 1 52 3 0 0 5311 A 
001~2 4 O:i60~~ A 
~0 1:5 2 :i 0 01 0 00 A 1j37 
00 1::1 26 001412 R 

001~2 7 0 16007 A 
o <> 1::: ~·o o :560 :5 0 A 
001~31 046124 A 

173 8 
1739 
1740 
1741 

1742 

• • • 

• • . 

• . . .. 
ADD 
STA 
PUSHJ 

PUSHJ 

DAB 

,!MP 

.. • • 

' 
P.t::XP.J~ 
BEXP,B 
SH A 

M!O 

DEXF' 

GNILl 

·········~················· • GENERATE DECI MA L DI GITS • 
·· ~ ·····w. ~ ·····*w.•····~··*· GNI:50 MO VBAB ACHE,CHBPT 

1743 CiNIL! 
ItiR 
PUS HJ 

MOV ,B 
~11 0 

001~ 32 Ot'601C A 
:_' 01333 0 02517 R 
00153 4 006~0~ A 
001535 0 04 77 4 R 
001:i36 0360 :5 0 A 1744 
001:537 0 5:500 0 A 174~ 
001 540 005145 A 1746 
C015 41 0 7605 0 A 1747 
C015 4 2 146007 A 1748 
0015 4 3 14620C A 1749 
G 01~44 001004 A 1750 
0015 4 5 00 l.532 R 

(: 01:546 001.0 .00 A 
001547 00 40& 6 R 

1751 

L D >~ 
S TA 
!~CR 

SUE 
SU B 
~'AN 

PCP.J 

.::H .EPT , B 
0 , X 
04 5 
CHBPTtB 

BUM P BINARY EXP ONENT 

S H l F T A C C R I ::; !i T 4 

DRU P DECIMn L EXP ONE r: T 

UlUf TILL TIO NE 

B '( 4 

INITI ALIZE C4B PDIN l ER 

SET MULTIPL Y CVERr LDW f LAG 
ACC "" ACClllO 

PO I NT X AT ~ R R A V C ~B 
STORE DEC I MAL DIGIT I N ARRA Y CHE 
BU MP ARRAY POINTE R 

LOOP TILL 14 DECIMAL DiGIT S ~ENERATED 

EXIT 

{>54 > 

V2 

V2 

V2 

V2 

V2 

V2 

'v'2 

V2 

V2 

FG 

07 01.70€ 

07 0 1 707 

07 01708 

07 0170 '3 
07 017 10 

07 017 11 

07 

07 
1)7 

07 

01 7 i ·:> ' . '-
0 1 ~ 1 .... 

r' ... -:~ 

0 1? 1 4 

0 1715 

0 7 01716 

0 7 0 1717 
0 7 017 1 8 

07 01719 

0 7 
07 
07 
07 
'"' 7 lJ ' ... .., 
u ~ 
0? 

0 1720 
U.l...,-:)1 

... I '-

0
<(~"""'1 ..... 
LI' C.C. 

01723 
Cl i? ·:)A ... ,.~·;-
0 1 725 
0 1726 

0 ;' 0 1 7 2 7 

'• ~ 0 i "; ... ::· ~~ 
1.,.( '· L.- '..1 

07 0172 '3 
,, .,. O t -::>·:. t• .... •• • ._. •• t 

(•7 0 1731 

(J .. 0 • ..,,..,,.., 
;·· &.<t·v c. 

""7 " 1.., ... ~ v . u 1"·:• :.• 
07 0 173 4 

0? 0 1
., .... ., ' . . , ..... · .. ~ 

07 0173:' 

07 
•) 7 

0? 
(ll 

(I / 

,., 1 .. ., •71 ·~ v . . I ._, .__. 

r. .. "? .-, .-.. 
J ... ·" ~ ;· 

0 i 7 A l.' 
~. . .,. . 

0 1 7 ·i ,. 
... .. "i J. 

f!j7a·~· - ....... . 
0 j .:> d. ' 'l . ' . .· 

C? 017 44 
0,7 0 • .., • ..., J. I' ..,. ..J 

07 0!746 
f • 0 . ..., . .., J ,' 1 ; 4 .-: 
0 ::, Qi-,. .... . .. 

~ ... J. {' '"'t •:0 

1) .? u·,. ?./.• .... 
J. .. '+ ::" 

1.)? 01.7 5(1 

O
·~ c;· 1 , ... ..; l 

. . 
17:52 EJEC 07 
1,53 ••••••• ~~-~•••••~•,••••••••••~•~•~•~•••*~• ~~~•••~~•••••~~•• •~~·~~ ~ ~~~~• Cl 

01?52 
. l ..., "' .-. 1.1 " .... • .;;, 

• 
17:54 • * 07 
17~5 • G E T N E X T L I S T A n D R E S S C G N ~ ) ~ 0 ? -1 75 6 • 
1757 • rU"CTY ON : TD GET ADDRE SS Or " EXT ITEM 0 tl I/ 0 LI~T 
1758 • 
11:59 • ENTRY: ITEMAD ~ ADDRESS Or PR EVIOU S LIST I TEM 

tf I) 7 
»: 0 ? 
* 0? .. ,-, -· . v • 

01?5 4 
..... 7 -t::; u • • .._, . .., 

Oi /5S 
'j • - ~: -,o 
I !. ~~ ...J f" 

0 1 ?5;?. 
r• l ·;><:.: • ... ~ r ._r ·:~ 

• • 

.. 

.. 

I 



• 

£. 2 VORf£ X L IS TIHG 

1 

C O ..i ~:5 0 
0 01 ~ :5 1 
001 ~~ 2 
0 0l ~:i 3 
0 0 1 ~54 
t;O l~~:i 

C' O l :i~ E
··· :) l 5 5 7 
00 1~6 0 
00 1 ~6 1 
0:) 15 6 2 
c~ I! 1 s 6 3 
OC 1 5 64 
.-. n 1 ""' "' vv _,......,-...,~ 

C0156E. 
G0 1 567 
001570 
•. 0 1 .. ~ 1 •J -' ( 

·' ' 1 -= 7 ":" 
· - -..11-,...n .. .. _, ..... 

;,) J. .J / .;. 
,, 0 . .. ~ .. 
.,..: J. ...I , · "+ 

0 1 6 11 3 A 
1 261 1 5 A 
0:56 1 13 
016114 
00531 1 
00 1002 
00 1577 
006010 
001577 
036000 
0053 4 4 
0 7 6000 
0 ~5 000 
010422 

036016 
035000 
00534~ 
O~:iOGO 
OO:i041 
~~ --o · ' U.jC 10 

0 ~ ~000 

A. 
H 

A 
A 
A ... 
~~ 

1 7' 60 
176 1 
1 7-62 
1 76 3 
1754 
17 (. ~ 
1 766 
1767 
1 769 

1 770 
177 1 
• 7 .... •• 
J. ' t:. 

1 773 

1 774 
! 775 
17?6 .. .. ., ..., ~ 
J. t' , . t' 

1 778 
1779 

~ 11575 00 1000 A 1 780 
oo:. 57b coo 1 0 1 

:3 01577 
:)(11600 
-~ 1601 

~01 602 
l1 01603 

(J 0 1 6 04 
')1)1. 6 05 
:)0 ! 606 
')0 16 07 
C ~ l6 1 0 
0~ 1E.11 

0 01612 

.... ,. .. c: l ~ 
' . ...... .~ 

li 01F.. 14 

''"' 1"'.. "'i (.J 1 _, 

~· 0 ! 6 1 6 
' '''1"' 1 7 v ..., - ,. 

:~016 2 0 
.,01621 
':.' 0 1 €>22 
" "' 1 -"" ....,-· •. u oc..:. ,.. ,.. .. , ........ 
... \I 1 0 c ...,. 

' ' 162:5 

, ('>
0 

t r ' ""' r 
'-'' J, 0 c. '=' 

,, r::627 

C 1 1630 
' " 1 • .~ 1 y I.JI b .:} 

"0 1 "' "'"" '·· . ·=· -=· c:. .., 0 1 • "" .-, r.; 0 ~· .;, 
ll 0 1 6 3 4 

016114 A 
146115 A 
056114 A 

G 0. 1 0 G C 
0 0 ·!+0 e.~. 

' 

01605'3 
0 0 101.!4 
000341 
146054 
00~311 
G010tl2 
0003 41 

l'o<l<'l'"tW6 
IJ i '=' \.1 .._4 

" ., .:. (I s:- .... V-'• ... • ...,I~ 

ftO'C'"' v c J.l ... 

00:56 1 7 
006:)0 ~ 
G0477.:t 
0 1 1:0,(156 
1460 :5 5 
001004 

R 

A 

A 
Co . ' 
~ 

H 

R 

" H 

GO C341 R 
05605E. A 

.... ... "" ...... ..... 

.... J. v ..... c. .;. 
~ ... 1 7 • ll .,:, &:· • ...,. 

A 
I~ 

0.0500 1 A 
050173 A 

0 16 05~ ~1 
0 5610(; A 
00 1 000 A 

0016 85 tl003 2b ~: 

1782 

1 ?'83 
17S4 
1 785 
1 786 
173 7 
... .:,,., 8 
J. .... 0 . 

1 78 9 
1 790 
1791 
1792 
1793 
1794 
1?9 5 
17 96 
1797 
1798 
!799 
1 800 
1801 
1 802 
1 8 04 
1 805 

1806 
• <>Q 7 . ..... ' 

lSO'J 

!'=> l n • ._, v 

1 8 1 1 
1812 
1313 

1 314 
1 '~ 1"' ·~ ...... 

1 8 16 

1 8 17 

1 8 1 8 
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• 
:f. 
~ 

~ EXIT 
~ 

~ 

• • 

ITMINC 
IT EMWC 

= WORD INCREM EN T 
COUNT Df IJO RDS 

IY£M AD l TEMA D+!TMI NC 

~ ETW E EN CLE MENT S OF LI ST 
RE MAINI NG I N L I S T IT EM 

If IT E~W C. LE .O EXI T TO USE R PR OG RA M 
I TEM UC = ITEMWC - IT MI NC 

I TEM 

~ . * 
~-~-~--~~ ~~·-·-~·-····-~·--·~~-~· ~ ·~···~~ ~ ~~~~- ~ · ~ ~*·~·~ ~·-··~-·~···*· ~ GNL ADBB B I TEM AD•I TM INC, lT EMAD BUMP LIST IT EM ADDRESS 

GNLZ 

' D ~ 1.. H 
DAR 
J A P 

tDA I 

I.DX 
n v ,,_ 
J,.; ,, ' ' 

sn~ 
$ TA 
t.DA 
P lj ' '' f • ~ II 

J !"iP 

:Sli TBBR 

G ~~· "" 1 I • . C 

C:tiL 2 

OPSTK P•B 

UPST KP•B 
,.., " .... ' ("; 
,-. v v 
...... -,., 

CA N 

LI ST IT EM F"Hii SH ED 

YE S 

PU S H RET URN A:DD:;:ESS 

PU ~H E>!I T OP 

E.X I T T O VSF"IJ R T I O 

I ·r· .-M "C r ... n .,.. J I TM INC, I TEt11.-lC 0 F. ::' R E i'1 EtlT 

~. 

! 

GNL2 

liST I T E 11 1·1 0 R D 

V2 

V2 
FG 
FG 

V2 

CO UN T 

C? 
0? 
0 ... •' 
07 
D7 . .., 
1.1 ' 

0? 
0? 

f: 7 
' ' 
,, .. 
~· .. · 

... -j ,. 

07 
,-. ? 
v ' 
( ; ? 
•'\ -:< ' . ' - ' 

0 
.• . 
• 

0 1 760 
0 17 6 1 
U17 62 
0 176 3 
01764 
0 1 765 
0 1 766 
01 .. , ~ , b .. 

0 176'3 

01770 
0 17 71 
Ol.772 

0 1 7? ·::0 
' ' ~ 

0 1 7 74 
017 75 
0 177E. 
0177? 
0177 :=: 
0 1 ... '?

~ , ~ 

!) ? 0 1 780 

r. ..... 
v l 01781 

PO?J - x•T t_ A I F"G 0 7 01792 

L .!E C .. ~~ ....... ~ .. Y.····~~- .. ······ ~ ~·· ~ · *~ ~~···•*- *~~- •w. .. w.••~--~····~ * ····~· ~ *•••• 
P R o C E S G 0 U T p u T D 

• FUH CT IOIP TO PROC ESS OUTP UT U N D r~ THE 

ENTRY: ;) iRECT 
OUT PUT 
IH ::: 1J 
DT = D 

F'R OM FR S 
~ UM BER I N <AC C, DEXP ) 
= TOTA L f i ELD WJDl' li 
= fR~CTinNAL FI ELD ~ ID T H 

E 

EXIT • • DI REC T TO 
OTHCR I.I I S E 

EDU T I F" CACC • tf XP) 
DIRE CT TO ONr WI TH 

DT -DF.:XP 

• !_ T • 

D "!' 
IF"!J 
"r:- : , ,.., r •-

:< F" L 

-- DE >< P 
4 
0 

S C R I p T 0 c 
" 

( G 0 U ) 

FOI':I•1AT DESC RIP ; (] R: SRGU . D 

• 1 OR • GE. 1 - ... ' K ... T u ... ·" ,_ 

~ ~ 

··~·······-····· * ~~·····~- ~ -- ~ -~~ ~~ --~· ~·~* ··~-- ~~ ~--~--~* *·~-~~*~· ···~ GOUT LDA Vf XP 1B GE T D~ C I MA I. EX PONENT 
J A r; f. 0 1J ·r P R U C t. 2 S AS ' E ' I F r u: F • L T • Z ': R 0 

S UB 
DAR 

~1!::'./ BAE 

P:J::H J 

LDA 
SUP. 

• r ... , 
...; ~ • • 1 

srn 
t·· 0 './ P A B 

.j 1'1 F' 

11 , B 

,.....,,.oor 
t:. iJ I.J I 

!JT,COU NT 

-. r .J '!'1 
'• I 1 4..' 

li 7 •E 
DE ~< P , B 
r.o ur 

xF:_ 

Df.F 

AS • E • Yr 
• r • G E. 

LOAD S I GNIFI CANT DI ~l T COUNT 

D ECI~~~~ l DIG IT 

DE C R F.:I·~E NT FR t':tC T 1 ONAL F" I f.1 .. D 
A S • E • 0 N :;· :J UN D I 1: G 

,- E r .~ 1 E X P DNEl" 1 FIE LD ~l! .!:I TH TO 

OV ERF' LOJ..I 

4 

·~ E T • :!> ' FLAG TG B1.AN K OUT EXPD ;t ENT F IELD 

LO AD IHT EGER F I ELD LI !DTH 

PR [) r·•· ·~·~· 
0 • • > .,) A S . -. r DE :SC R I F· TQR 

V2 

!Mt - . 

" I .-. ..., .... ; 

.... . ., 
,; •' 

f• .., .· ,. 
.~. - } 

1. 1 .. 

I} i' 
fi .~· . ' - -·· u i 
•.. ...,. .... .. 
i• -, -· .. 
( · ? ,. , 

.. . -::· ,. ' 
.- . J ,. ' 
f t ::t ·-· . 
- .. 
~' / .-. .., 
. j •• - ' 
.. , '? ... .. 
.. . . •' . ., . 
·, I' 

t::7 

'! 7 - ' 

.· . .. , . . ~' ,. 
l': .'7 . ' 
" ... ·-· ~ 

'· .. ·; ; ... . ... 

0 1 70"':> 
, v - · 

01784 
0 . .. ,.... ·-

J. / 0 :. 
,. i 7 t",.) .: u • ' vo 

01787 
01788 
0 1?89 
')179 (! 
" J7•:.1 '"' . -· 
0 1792 
0 1 7 9 .:: 
01794 
O l 7C.:: 

£ • J • 

01797 
j'"j 1 7 Ci , .. , 
. ... . (JII...I 

Ot799 
Ol:30 l: 
0 180 1 
,., 1 ·:· u· ·=' ..., .. .. . ._ 
"1' ... "' '.1 C• l' •·r 

0180:; 

0 1 80 ·-:-
0 ~ 0 0 .• • v • ,/ 
" . ~ c .~ 
'-' J. C• · ':'o 

Ol c·•n 
'~' .... ·' 

0 1 8 1 1 
0 1 3 12 
r.1 1 -=· • ·',) '-' J. ·J, 

0 181 4 
O l::<t::i 

'.: ? C181'S 

07 0 1 8i7 

. -, .•. ' U- 1 0:• 1 ·~· ·-· . • .. • 
1 Si 9 E-!E C C7 
1820 ~ ~~·*··~ ~-~-~--~ ~~ ~~-~ ~ ~~~··· ~ · · ~ ~~ · ~~ W~ N~ · - ~ ~ **·~~ - ~-~ ~ ~~··~~- ~ * ** •**~ 0,· 

0 1 8 1 9 
1) 1 8 2 :) 
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• 

E.2 YORTE~ L·ISTIHG PROGRA M PAG£ 2:5 LIST! !'i G PA GE < 656 ) 

001636 R 
001636. R 

00 1636 016150 A 
0(' 1637 001010 A 
00 1640 001677 R 

1821 ~ ~ 07 
1822 !I! P R 0 C E S S H D E S C R I P T 0 R < H I 0 ) • 07 
18l:::3 • * 07 
1 824 liE F"UNCTION: TO PR OCESS THE F'DRM AT DESCRIPTO RS * 0? 
1825 • • 07 
1826 • ·NH.. " 07 
1 827 • • • • . • * 0? 
1828 • * 07 
18 2~ • ENTRY: N = F'IELD ~IDTHC = 2•* ~5-1 F'DR " ••• • DE SC RIPTOR > ~ 0? 
1830 !f: HIN : INPUT E:NTR'r' ., 07 
1831 lll HDUT: OUTP UT ENTRY t: 07 
1~32 "- Qf L = 0 NH .• SPECIFIER ~ 07 
1833 ll! = 1 • ••• • SPECIF'IER *' 07 
1834 II! ~ 07 
1835 ll! EXIT : DIRECT TO FRS 07 
1836 .. * 0 7 
1837 ••••••••••c••••••••••••••••••••••••••••••~••*••l: ~••~•••••w.•w.••••••••••• 07 
1839 HIN EQU • 07 
1 840 HCUT EO U • 07 
1 8 4 2 TZAZ QfL ,HID6 TE ST I F" H OR • ••• • DESCRIPTO R G7 

1 843 
1844 
184 :5-

·······~w. ••···· ·~ ·· • • ••• • SPEC IF'I ER !I! 

··-····· ~ ········"-~ 

01821 
01822 
01823 
01824 
0 1 825 
01826 
01827 
01828 
0 1 :3 2 '3 
01830 
0 1831 
01832 
0 1 0 ·~':"· L' -..J , ,, 

0 1 834 
01835 
0 1 .::-.-..c ·-· ..;:, ~:,· 

01837 
01839 
0 1 8 4 (! 
0 . .... 4 ..... 

.&. ·=- .:.:. 

00 1641 
00 1642 
0 0 1643 
00 1644 
0016 45 
: t.: 1S 4 6 

0053 11 
00 1 0 1 0 
0 0 1·6 4 7 
056 150 
00 1000 
001707 

A 1 846 
A 1 S47 
R 

DAR 
JA Z :-1102 QFL = 2 ? 

C7 0184:3 
07 0 1844 
07 () 18 45 
07 01846 
07 01:3 47 

A 1848 
A 1849 
R 

' 

1 850 HID2 
t'0 1 647 016011 ~ 
('016 ~0 0 ~ 602 1 A 

1 s !51. 
•H 16 :51 006010 A 
:'10 !6~2 00 174 3 R 
001 653 00 6~ 05 A 
0016 54 00 4 774 R 
00 16:55 0 064:51 A 1 8 ~~ 
0016S6 001674 R 

0016 5 7 0 06 0 1 0 A 
OO l f- 60 00 17 4 3 R 
0 011:.61 00 6~ 05 A 
00 1662 004774 R 
001663 0064:51 A 
OC 1 6 64 00 111 0 R 

18~4 
• 

• • • ••• 

. ' 

;:: T A 
J MP ' 

MnVB AB 

PUSHJ 

:&T 

PU SHJ 

. 

QF"!_,B 
l·il010 .. 

~cc 

' 

YE S . S ET Qf"L = 1 
AND IMPUT OVER 2ND OU OTE OF PA IR 

SET SC B TO FCRMA T STRIN G 

IN PU T FO RM AT CHAR ACTER 

, A~ST+Qf,HYD4 IS CHAR A QU Ol"E ? 

ICC YE S . 11'-:P UT ~iE)!.T CH ARAC TER 

~ . AR:ST+~QT.tf"R :S S~ EX IT TO fOR f~AT SC(l N Dl'l SHIG LE QUOTE 

1)7 01 848 
07'0 184•::. 

(l 7 0 1· 8 50 

V2 C? 0185 i 

07 018::52 

'" 2 
,.., .. , 1'\l···.c ...... 
.• ,. '~ C• •• J .:.. 

~? 01854 
. 

2 C~ NSECUTI VZ QUOT ES ·· BA CK UP F"ORMAT Pl"R 01 018 5j 
00:'. 665 0160 q2 A 
001666 00 ~ 3 11 A 
00 1667 056062 A 

00 167 0 016 154 A 
00 1671 006411 A 
0016 72 001725 R 

1256 TSAB 

001673 0 4 6 150 A 1-8~7 INR 
DPB 

Q~i.. ,B 
f i1P T 

D016 74 0!6062 A 
00167 :5 0053 11 A 
00 1676 0:56062 A 

C01677 01€·1 25 A 
001700 005311 A 
0017 01 056125 A 
001702 00100 4 A 
001703 000464 R 

~cl70 4 016154 A 
001705 006 4 11 A 
0017 06 001 7 2~ R 

J: 1707 006010 A 
uo t710 o oo104 R 
00 1711 00650~ A 
':10 1 7::.2 004774 R 

00 1713 01 60 11 A 
0 017 14 0:5 602 1 A 

00 17 15 0 16030 A 
001716 0 5 606 4 A 

"00 1 7 1 7 0 060 1 0 A 
0017·20 003535 ·R 
00 1721 !>06 ~ 0'5 A 

1858 HID4 

18 5 9 •••••••••••••••••• 
1 86 0 llf NH •• S P EC ifiER • 
1861 ·······-~~·······~ 18 6 2 HIC6 DAB N 

186 3 J j:HI FR :::: 5 

1964 TSAB RWF'L JWR,I1ID15 

186~ ........ .. 
1866 • INPUT " 
1867 ......... . 
1868 HI010 PUSHJ c ~c 

18c9 

187 0 
• • • f't DV B"B BCHAR,F'CHAR 

1971 PI.'S HJ' PCii 

YE S . S ET QF L = 2 
BA CK UP FO RMAT POINT £ ~ 

DEC REI1ENT F IEL D ~IDTH H 

EXIT WHEN FIELD EXHA US TED 

INPUT EUrFER CH ARA CTER 

S ET SC B TO ·FORMAT STR ING 

MO VE CH AR F ~C M BUF r ER SC B TO F OR MAT S CB 

PU T CHARACTER IN FOR ~ A T S T ~ING 

V2 

V2 

i;i' 0 1S:5? 
r; 7 01~1'5:~ 

u7 
07 ,.., ., 
u ( 
~ ., 
\.~ .. 

.- 7 ,_ . 

0185~1 
iJ 1 :=: E. (l 
O l C• "' " 

• • .1 .) 1 

0 , ~-· , ·::') 
! ~ b ·:.. 

01 ror·3 Co r; •. 

0 ? 0186 4 

;. 1 .... 
0 7 
( o ~-· ., ... . , 
v ~ 

( 1 .~ - "' J ... ot· -1 
Ol8b t:. 
0 1 , .. _,.!:.-, 

• ... v .~ 

U• 1 r. " .-, -=· r.;, ·") 

C? 01869 

n,, I 0!870 

V2 .)7 0187 1 
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.. -

001722 
001723 
001724 

CC1 72 ~ 

001126 

"~ 01 7 '-' 7 ~· I' ..... ( ,.1 -. -::. o ,JIJ ,._f . 

0 01 731 
.. , ,, 1 •7 ? ':) . .,~. , ._.'-

0 01733 
001 7 34 

"0" .. ,.? ... u .L ._ • ..J 

nl7'"' ' .j .,; , ..:; b 

00 1 ... ~ . .... 
. (' ..;. ,. 

00 1740 
00 1 7 41 
00 17 4 2 

0 017 43 
:' 01 7,.4 
D0 174:S 
')0 1746 
C ~d 74 7 

CD1 7 :i:J 
~~ c 11 :5 1 
f, 0 17 :5 2 

0 1 7:i 3 
GC 1 75 4 
t: 0 1 7 !'! :i 
IJ017 :S6 
0017 5 7 
:' 01760 
l. J l7E- 1 
('0 1762 

r 0 1 7t.3 
. . Q.i. 7 64 
':' 01765 
0 017 66 
::· 0 1 7 67 

• ..,. .. 11 
,.. ( ,I 

00 17 7 1 
l'C l 7 72 

OO:t773 
uu 17 7 4 

Oo . ~...,C" . _ ... ,~ ,..,) 

::_1(11776 
0 0 1 777 
:)02000 
002001 
002002 
:) t 2003 

·---- -------·· ·- .. 

00 477 4 
QO lOO O 
0'01635 

0 16011 
0 ~6 02 1 

R 
A 
R 

A 

nc ... n ·•o c··, 
y • r:; "' ... 

001 7 4 :3 R 
0 06~) 0 5 ~~ 
004 77 <1· 1<: 

0 16064 A 
056030 n 

00 6 010 
00263 5 
006505 
00 4 ?74 
00 1 000 
00 1 6 3 E. 

0 3 6021 
0 1 50 00 
0 4 5000 
007 4 01 
0042:57 
"0 ''011 4 u .,J v 
002340 
1 5 0 4 50 
12:1001 
005014 
0 15(!00 
0 03001 
002 0 4 2 
150463 
0 3E.G21 
055002 

0 ?. 4011 
005 144 
14~ 000 
00 1(; 02 
00 1 754 
0 1 .,. (' ... ..., 

,J I l": (: 

036021 
0 "" "' ( " ·-· ..J ·- · • ·.. ·J 

"O ' f"\1"'\,.. 
~· &. '·' v \.' 
CO -i-D 6 6 

A 
R ,.. 
H 

R 
H 

A 
H 
R 
A 
;... 
A 

A 
A 
A 
R 

H 

A 
A 

00 1 7 7 5 R 
•'"() '"" '" ;._ V V C. ' t I_) H 

0000\ll ~. 
l""'t'lo"'o •"' ,.L. r ·.• v •.• ;_, '! Q ~ 

000(:01 ;:'; 
IJQiJi) ~ l h 

OOCOC l A 

1872 

1 873 
. ,""'74 . ~' 

.. - ... c-.. ~ t' .,J 

137C 

!877 

1373 

1880 

1 381 
~ Qt'"1 ':) 
4. \.J0 -
4 ..... ,.... ..... 
.. .::-o..:; 
1884 
1 88 5 
l n.-.• 

.:, •:0 b 
<1 .~ n 7 10 C•, 

1 -::>o <::o 
v ~· '-' 

i C• •.:0 0 
... ,_. v "' 

1 89C: 
1 •::0 "' 1 ... ,_, _, 
ts·:; E· 
1 893 
1S'~4 
1 S95 
18 3 6 
1 0 .... ., 

·-· ';] l ,J 

18 9'3 
l9 'JO 
1 o n 1 

-;1 " ' .r, . ,_. ,.. ...._ 
1:-J LIC. 

190 3 
1'31) 4 
·-~.c-i /t.- . 

1 91)6 

~ 909 
1 '31!) 
1 9 1 1 

• 9 . ~ . . ~ 
....... 1 ,., 

.i. =' J .j 

1 911 
1915 
1'31.6 
1 '3 ~ 7 
11;:)10 
1 ./ J. ..... 

19 19 
1920 
1921 

J ~1 F' 

ll !" "- lJ. • lJ. .. Y. ~: :". 

lr. OUTPUT !!! 
lr.ll!lf.lf.lll!!r.ll~ ., ,. 

HI01~ MD'•.-' BAB 

PU S HJ 

MOVEIH 

PU$ HJ 

J f1P 

HIN 

AFSC B,ASC B 

I C C 

FCH~~R , BCHAR 

DCB 

HDU T 

PRO CESS NE XT CH A ~ 

SET :!;C B TO fORMAT STRI NG • 

IN PUT FORMAT CHARA S TER V2 

MOVE CHAR fRO M fO RMA T SC B TO BUf'FER ~CB 

OUTPUT FOR MA T CHARA CTE R TO BUFFER V2 

PRO CESS r~ E X T CHAR 

EJEC 
· ~~ •••~~~~~•~••~ *~•••••••~ * •••••• •~••••f~•••••••~~~w•••~~ ~ •~•••••w••••~ • • 

I N P U T / C L A S $ 

• 
I " I C H A R A C T E R ( • • c 

• FUNCT ION : TO I NPUT AND CLAS SIFY A CHAR ACT ER F ROM A St RING . 
~ 

*- Er'iTRY: riS CB 
'?. 
't. ,., 
'« 

ADD RESS OF STRING CDHTR DI I:LC:CK SCE: 

SCB <O> • 
sct ... t>: 

CURRE NT 
S TRING 

.-. ' "' ,., A ,.... T ,.. ,.. .- " ' I ~· .,. E R I.· n M :"'t.. II_, C'~ ~. 1J U \.. I 1 ! 

<;>.,. • c· y AD D w['"'"' ...., . ~ . .. . .. - ,:;, ,') 

c ) 

~ EXIT : A : SCB <3) :.: CH t'lR ACTER CO DE ~t: 
• SCB<2> CHARA CTER ~ 
~ ~ 

~•w••••~~·•-•••~~~~••••• m*-•• •~•~ ·! • • •••*~•· ~ ~*****~*•••~· ~~ •••••• ~ •••••• 
·~ !!! ~ .. lf. lP. lr. !!! ~ !II! • !f. ll! • • !f. ~ . !f. :t: • lll! • • .. 

!!! GET CH~ R FROM STR ING * 
·· · ····· ·· ······ ··~ ····· ! C C I. D ~< ~1 S C B t B 

SOF 

LD A 
IT'! R 
SO F' 
I .., • A ' · r:. . ~ 
.. , ,!'" .,, 

..... !·. I l 

LDA 
·~ c ~-.. . 

l ,.... •. J 

}) ·" 

• ' t \ ,I . ., ' ( .. ,, •.. 
'-' " ;1'., 

1 5 
~- u F 

f"' t:'I•C, 
C· " "- .... 

l " J • \ 

F.' H ~l __ ,_.., B 
;.t ~ ·- r.o , 
?s:.< 

~~~-···*······· · ~ • CLA SS I ~Y CHAR ~ 

~~··· .. ~~······~ ~ ~ 
T C' C" . ' ' """ i 1 ..... . .., 

. ... ~- r~!:JC ,, v ,_. 
VI I 
~! I : p J v $ s T 0 

• 

PDINr ~(· .. AT 
r;,...,. · - u ~R,..~I .. _1 i .. ! l.· 1"t. C.. I I 

B U f'I F-' CURRE~iT POIN TC.'R 

Co
.,, , , _ ,_, T 
i 1Vi:'. 7~ 

DVFL S ET 
"' "Tr· rr" 
Ll •C. if.J 

I •,.- U T r- ' t I .,; ,_, , , 

~ O RD ro~N l 
BYT E 

C LE f'; ~ S I G f'l r ,' T 
.::0 L 

~ D D STR ING START An DR ESS 
P C I i·~ ; >< A T J 0 R D 
GET ~lORD 
RI GHT JUST I F 1' BYTE 

,.. L ·-A R "" c i -i 

P C .~NT 
S TOP- E 

HIGH 
::< A 1 
CH :::r R 

SET EX EC 

,.. . J -,.. E 
L t i 
:-- - 'J.• 
._. ·-· ·-· 
l tl S C B 

TO 00 

FG 
FS 
FG 

V ·::> .... 
1 '322 NV2f'IUC 
19 2 3 · .... , .. r T 

1 •• • .. -

n; 

19::: 4 
1 q •;:> "' -~J 

1 92 6 

• q -· " J. ., .;... l.J 

l r •· • f· . ,. ••• L.. 

LDA 
T -:' F • • 

Gc ro 
,. ~· -
" r • 
D:olE 

... \1 .. ' ,., 
!CCI.. P 

tccc rt-r::ccr,x 
:w c 
. . I t 
'>' A 

: i f': p I v $ s T 3 

.... , .,.. 
t ·; i ,.., '•'" '"' I ... T I' "T I 0"' ........ . ~ .. )• .::. ,. .. .... .... 11 TABL E 

GET CLASS If 'i S :H I 0 N 

S E T o :cc t1 0 ;)~ TO IHi 

:: o:r; E 
FG 
(" -· ·b 
FG 

1'3 3 2 ti \/2NUC ;: :J !H 
V2 

FG 
. ~-.-. 
.1 :7 ._:. .:• 

'9'?4 . ~· 

1 •" ,.; C" 

~ .,:. ·-· 

19 36 
1 9 37 
' <:I 3 ,,, ... . ..... 
1 ·:=: 3 9 , ,.., ... . -. ... =' ""t ,_. 

<! t.; . 1 1 . - ... 
11"'\ ... """1 
!. =' - .:. 
., ,... " "" 
... :? "'! -~ . ..... ,. . 
.l ';' ~ q. 
,.-. 4 .:: ... :"I ._. 

. D " ,_ ,., Po ~ ~) T ... ' : X AT 
~ T • .·.. H H~ ... -l' "' ('=c ' ...... ~ .... .J 
c,- ~ j 

' .... . EXIT 

!I .. lf. • :or: lf. ..... ·~ :->: ~ ... lf. . .... ~ X' ~ - ~ .. II( ... ~ •• )f. lf. •• 

P CLA S S ! ~I C ATTO N 'A~ LE - C ~AR S ~ 
• • ~ ·~ ~~ ~ b =• • ••• •·~~~~~•• •~~w~•••~ 
! C C C T f · ? :-: 't' 

nATA 
:J ATA 

r • ... .. o· '- r.: . .. , 
02 tl -0 2 40 
0 24 ;:'- 0 2 41 
o;::50- 02 47 
r) 2 ~· , t -· 0 2 S 0 
( I ·:· "' ;:• - 0 2 ,.. 1 ' · . .. t.:. . -..) 

~ p,.. r· •o• 
-~~ ••• : !""f t.... 

B L Hti K 
S PECICIL 
• ,..,, . ,.... TE 

\.>!' '-' '.J 
I ( " : .. EF T 

CHAR 

CHAR 
~ . ... - r- "..1 
I"'H~; 1·.1 1 . ) . ;:. I ,- H 1· "' A "' r- "' , ..._ •.J .... .~. 1:.. 11 

FG 

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

0 7 

07 
D7 
( ! ' :' 
·-· .r .... .., 
U r 

01872 

0187 3 
0 !8 74 
0 1 ?"7 '-' 

\J r -' 

0 1876 

07 0 1 877 

r . ., •J ,. 01873 

0 :;· ('! 1 8 7 9 

,., . ., 
.,.~ I 

(! 7 
G? 
;•o I 

'·· ... 
f· ? 
u r . . 

' •. . 
,·, ~ 
I,; ... 

Ol . -I ' ,· ·-. (' 

(• ~ 
'-. •" 

.-. .., 
OJ l 
('. ....,. ·.. ... ... / 
c• ' .-. ~ 
.... r' 

' .., ·- •' 
!~ ? 
! • .•· - . 
,.., -:o 
l ,.· 
.· -... 
U/ 

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

' . ' 

.-. .., . .; .. 
~ 7 
; · ; · .. • ·- .· .-. '")' 

' r 
(I - . • 
'1.. •• 

- -! .. ·. . 
.... ·~ 

. ' 
i• 7 -.. ... _, ,_; ... . .,. . ... 

.- 7 . ,. 

n -; . . . ~ 

~; ... . : .. 
\.. ,. 
I· :0 
'w' ... .. . .... 
' I / 

" • 

·~ ' .· -.. .. 
I .~ 
' .. 
( ! ..,. 
'• ' .· .. ,. . ' •' 
~ ' 
. . -::" ... 
.-. ,. . . - . 

-. .· 
f -. . 
·- . .. ., 
·-· , 

r . • . ... 
- -. . .· 
' . 
-- .... · 
f " .. ' 
. . 7 .. ' 
;': 7 ,. . 
,•, ~ 
:; ( 

.... . '7 

. ·~ 

. ' 
•, . ' 

01891) 

0 1881 
I) 1 882 
0 
0 
0 

1 -::-0'? 
~,;• t.J ..... 

1 sa4 
l t"'of)r': 

0 ·-~ . . 

0 1 :386 
0 1887 
0 18 8:3 
1
... " .-• • -. (:J-
- ' J. ·~ oj J 
r. 4 , .... I") o"\ 
IJ J. ~~ ';/ I} 

(J i O:• Ot 
A. •.... ,/ 

.... " ...-, c~ ·--:· 
,.,. .1 C • ., L.. 
n • .--, r •. · ". 
'· ' .1. C.• '7 .• ') 

01:::94 
t• • .-. •"'J r~ 
... :. ·=· :.' ·-· 

G 1 9 0 Cl 

0 1 ':101 
.,-_, . .-. .... ,. 

l :i' l,o~ 

O " Cl" '" 4. • • ·-j .... 
,-. ' , . U.. • .J • j .• 
r: ~ •:, I'~ c: \• 4 ... ... ••• 

C''
tMo"'' • ' 
... ;J '-' , _ .. , 

'.J • , •• (" ., 1 ,. , I ,.• 

Cl90;~) 
D 1 •) 0 9 
0 1 9 1 0 
0 1 9 1 1 

31'3 1 2 
0 1 9 1 3 
()!91• 
0 1 9 ' ·-4 • • .. . } 

fll r: .• . -.... =' .a.r:\ 
'.~ i 1 Q 1 .· oJ J._ · " • 

r .. l '! ' •:t 1 <~ .a. ; ' ,1 

C.! 1 •.:J ,.., I _ .. ( :_ l 
r· ~ ':)·- ..--, .-, 
•J J. r;. .:;. 
1":: 1 Cj ·'"\ .... 
.... . I. •• '- w 
,., . ~-, ·:· ·"' 
'•' I , ·' t... t 
n ~ ,·~ ·~ c.· 
•.• i ::-· .:. ._: 

I'l l ·=·~,~ u .;' '-J 

..... i t~· ·:>' ' •' J. =' !.:". ,. 

~. .. ':. .. :, .- ) 
IJ£.-l,•J 

,· ~ ·:., .·-..... 
,_ ' · .. · c·. :; 
..-. ~ , .. , ... 
t : ,1, .. : '\ ·' 

,.. 1 r;-, • ., f 
v .~ .J .' • 

• •• ' ,-J .-. ~·. v l. =·· ..:- i. 
' ' 1 r . ..... .. • 
.• i =·· . .;, ;, 
•") , ~ "? .. 1_ 

... -· v • 
'!1tJ •:. "'-) 
. • ..L .... J .. 

0 1 93 :S 
(•4 ·~"' "' ·· ,.,. L ~ .;,. ' . 
,·, .. ·:a .-, .-, 
.. - "' ;} ·.J 

.-J.9 '=:c:t f, ~ • .. .... 

C19 4 0 
(J i 94l 
(I 
(11_ •ji 4 J 

0 1 944 
( i 1 '? 4 :: .. 
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002004 
00200~ 
002006 
~ 02007 
C0 2010 
0020ll 
.... .... _..,..."' .... 
;_1 .,J c:; V .L C. 

1 02013 
00 2 01 4 
0020 1~ 
002016 
n c ~ t't,.,. 
,... .... "" .a. ~ 

0020 20 
002021 
0 02 022 
002023 
002024 
'.)')2 025 
002026 
002027 
002030 
0020~1 
002032 
00 203 3 
00203 4 
[0203 ~ 

002036 
0 0203 7 
~020tt,Q 

0(.12041 
002 0 42 

. . 

000001 
000001 
000001 
0 000 01 
00000 1 
000001 
0 00012 
000007 
000017 
000(101. 
0000 12 
00004~ 

0020 1 7 
000000 
000002 
000000 
001000 
00 00 1 0 
002000 
000000 
000 100 
0 00 00 •1 
000020 
000 4 00 
004000 
0 00 040 
000000 
000001 
0002 0 0 
00000 1 
000000 
00 43~0 

., 

A 1946 
A 1947 
A 1948 
A 1949 
A 1 9:50 
A 19 ~ 1 
A 
A 
A 
A 
A 
A 

19~3 
19:14 
19!1!1 
1'3:16 
1 '3!57 
1 '3~9 
1960 
196 1 

R 1 962 
A 1963 
~ 1964 
~ 196.5 
A 19 66 

.A 1 '367 
A 1968 
A 1969 
A 1 970 
A 1971 
A 1972 
A 19 73 
A 197 4 
A 1975 
A 1976 
A 1977 
A 1978 
A 1979 
A 1980 
A 1'381 

DATA 0253 -0252 SP EC IAL CHAR 
D A TA 01: ::; 4-0253 '+• PLUS SIGN 
DATA 0255- 0254 •,• COMMA 
DA TA 0 256 -0 255 •-• t1INU S S I GN 
DATA C 2 ~ ? -0256 •.• PER IOD 
~ATA 0 260 -0 2 5 7 • ;• SLASH 
DATA 0 2 72 -0260 NU ME RIC 
DATA 0 30 1-0272 SPECIAL CHAR 
CA TA 032 0-030 1 ALPH A 
DATA 0321-03eO P 
DA l R 03 3 3-0321 ALPHA 
DATA 0 4 00 -0 333 · SP EC IAL CHAR 

li!Mll!li!M •• li! E D ll!ll!ll!ll!ll! ~*ll! ll!ll!. ~ ll!ll!!f.ll!ll!.ll!ll!ll!ll! 

ll! CLASSIFICATION TABLE - CODES • 
·~·······~··!f.· .... ~ .. ···!f.·········~ 
ICCCT1 EQU • - 1 

DATA 0 
DATA 2 
DAHl 0 
DATA 0 1000 
DATA OJO 
DATA 02000 
DATA 0 
DAHl 0100 
DAHl 4 
DATA 0?.0 
DATA 0 ·1.0 0 
DATA 0400 0 
DATA 040 
J:; ATA 0 

' DATA 1 
DA T A 0 2:J tJ 
DATA 1 
DATA 0 

LSRAS LS RA S 
EJEC 

SPECIAL CHr:R 
BL ANK 
SPECIAL CHAR 
I QU OTE 
" < • LEF'T PA REN 
')" RIGHT PAREN 
SPlCI AL CHA R 
'+" PLUS SIGN 
•,• COMI'lA 
• - • M I ri u s s r (1 N 
'." PERIOD 
" / " ~ LA S H 
NUM ERI C 
SP::::CTAL CH AR 
ALPHA 
p 
AL PH A 
SP I=:C ~AL CHAR 

-~··-····~····· .. ·~~·~········~-~ ~ ~~~--~~~- ~ --~ ~ ~ ~~ ·······*~·····-~·~···~ 
198 2 
1983 
1 98 4 ll! 
1 985 • 
1986 !f. 

I N P U T N .U M E R I C · F0Rt1AT F I E L D < I f F ) 

8 7 
: 7 
07 
07 
0 ? 
~ -'} l 
·> ... 
OJ ( 

0 7 ,. .., 
v ' 
1-. '? 

' ' 0 7 , .., 
v .. 

C 
. ., . ' 
" .... • I I 

07 
,., ·-;o 
.... ' 
0 7 
n ? 
v ' 
' •, .., 
'-· .: 
(' .., 1 ( 

0 7 
0 7 
0 7 
0 ;; 

0? 
i)/ 
07 
0 ? 
07 
t · ...., . t 

0 •'' 

· .. :? 
ro -•· I' . . , li ,. 

1987 • FUHCTION: TO INPU T AND CDNYERT ~~ ~SCII DECIM AL STRING FROM A ~ ~ 7 
19 8 8 ~ fORM AT FIELD ~ 07 
1 9 s 9 l«. »: (I 7 
1990 • tNTRY: 1ST DI~IT IN FCHAR t: 07 
199'1 ll! !f. (•7 
1 9 9 2 • 'EXIT : E IN A RY E QUI~~ ALE' NT l H H F F * C 7 
1993 • .. * :J 7 
1 9·9 4 • E R ~ 0 R S : E R 1 I f ;; U ~ E R • G T • 2 • ll! 1 6 - 1 * 0 l 
1 9~~ • ~ Cl 
1~96 ·······*~·········~·~············ ~ ~-···~ ~·*···· ~~ .. ~ ···~~ ~-~ ·····~ ~ ···· ~ 07 • • • 
1 9 9·2 I rr . 2 A B rf F' f C L E A R C 0 U N'f E R .-, / v •. 

::'0 2043 00 :1001 A 
C020 44 0:16126 A ' 

1·999 ··-·······~··········· 2000 • INPUT/CONVERT I. OIJP • 

0 0 2 04:1 
00 2 0 46 
.:_; 0 20 47 
0020 :10 
0020 :51 
002052 
00 2 0 ~3 
8 0 2 0:;)4 
r·o .., O"'"" t..· G ...J...J 

(:0 2 0:56 
0 02 0 :17 
0020 60 
~' 020€· 1 
002062 
002063 
00206 4 
~·0 2 065 
0 020 66 
002 0 67 

20 0 1 ••••••••~~~ ••••~ w q ~ ••• 
2002 I~rL S UTB BB •C H A R•~ ZER,~CHAR CON VE RT AS CI I DIGIT T~ BIN ARY 

016064 A 
1 4 617 7 A 
0:56064 A 
016126 A 2 003 
006140 A 2004 
00631:i A 
0 01002 A 2 0 0:1 
0 0 :547 2 R 
01€.126 A 2 0C 6 
00:1024 A 2007 
0 0456 0 A 2 00 8 
16 0 4 71 A 2009 
00~021 A ?.010 
00:5042 A 2 0 11 
00740 0 A 2 0 J. 2 
1 2 6 064 A 2013 
00 1001 A 2 0 14 
00 547 2 R 
0 55126 A 2015 

2016 Iff"Ll 

LDA 
SUB I 

JAP 

LD A 
'I " " .C• I'\ 

LL SR 
rw L 
·r B A 
TX E 
f~O F 
A r, n , .... .... 
J CF 

Si f'l 
r· U: HJ 

N ~ F' ,B 
•. ";) '7 7 

...... .. •• 0 

~ Rl 

: 6 
.. Eli 

't r F ; X 
I CC 

GEl COUNTER 
TE ST IF IT CA ~ BE MU L T IPL I[B BY 10 -
ER ~ OR 1/ NU MBER TO O LnRGE I 

RE S TOkE COUNTER IN A 
SAVE 3ASE Rf GTSTiR IN ~ 

RE S1 ~RE BA S l REGI S TER B 
CL LAR OVFL 
AD!'l ! t~ Nr:w r: ~ G IT 
ER POP 1 t' NL' ;1Br R TOO LARGE I 

UPD~ T t. COlJ N T £ f.: 
IIH··~ : T NE XT ~· o i<: MA T c ;..;ARA CTER 

V2 

\12 

n .... , 
OJ • ,.. .., 
u ... ..,..,. 
• ! .• •• 
.... 7 
v ' 

(; .. ( 

1.1 7 

(1 ,. 

v ' .... ... 
·~' ... n ·.? . . ,, -
\.. ,' 
.... .., ,_. ; 

. -·· . . . . .~ 

i ' - · .; l 
.-. , .; ... 
.... ... "!' 
J ,. 

r, '? ,. ' 
0 ? 

0 1946 
0 194 7 
01948 
0 1 ·~ 4 9 
0 1 '3 5 0 
0 1 9 51 
D 1 a "': ":• 

Jl' - '~· 
n t9""'~ - • J .... 

0 195 ~ 
0 1 9 5 5 
01'35 6 
01 '~t 5? 

0 1 •:t c:; q . .; ...., . 
0 1960 
0 19 61 
0 1962 
0 196 3 
0 1 9 64 
0 . .... . ... 

• :> b ..... • 
0 196 6 
0 1967 
Cl 1 96 :?: 
0 196 9 
0 197r.l 
0 1 9 71 
0 19 72 
01973 
0 1974 
0 19 75 
0 19 76 
01 9 77 
019 7:3 
U• 1 07.:< 

./ • J 

0 19t:!) 
01 9 ;31 
0 1 <> <> ·:> .,. ... , ' -
0 198 :3 
~ 1. 9 8 4 
0 1 9 8 5 
01 9 86 
0 198 ? 
0 19 8 :3 

0 1 ":) 90 
(i 1 99 i 
n " .-. • • :, ·:> 
~-.::' -<' L.. 

'1 1'":1'-J' ... '~ .. ..;, 

0 1 ·~ C'; : ! - ~ . 
'" .. ·.::r •":J "" \) 4 -' -' '"· 

:ll9 9 G 
0 1998 

O j ':~ 99 

020 00 
02 0 :) 1 
0 2 0 0 ;;: 

0 2 003 
0 20 0 4 

02G O~J 

020 0 6 
020 :j? 
0 2 0 08 
0 -:. •1 .~ <:> 

'-. ""' ~ 
0 ~ 1~ 1 ··· 

"- J ' '.' 

0 2 G 1 :. 
0 2 0 ; .~ 

C •j oji·:.-
L- 1) ... ..., 

0 20 1 ,:;. 

U... ·:· i t 1 t:: 
t.... v ... ·-· 

c:2o .t :; 
002070 
00207 1 
0 0 2 072 
002073 
00207 4 
002075 
0 0 20 76 
002077 

00 6010 A 
001743 R 
0 0650 3 A 
004774 ' R 
00 .6405 A 2017 
00 20 4 5 R 
006401 A 201 8 
002C70 R 

liT 

BT 

P ::JPJ 

::1 $' F. T + N l•h I f F' L L IJ 0 P m1 N U M E R '[ C 8 7 0 20 1 7 

002100 00100 0 ~ 
0 0 2 1 0 1 0 0 4 0 E- 6 R. 

.. . 

• ! GNOR E P:.. AI'I KS (J 7 020 18 
• 

2019 EMIT ON ~O N - N UM E RIC FG .- 7 
' ' . . 

2 0 20 EJEC ~~· 

2021 ·······~~~~···· ~~-~-~··*~·······~~···~-~- ~ M··-~M*~·······*••**•·~······ 0 7 2022 • !f. 07 
2 023 • I N P ~ T N 0 N - B L A N K F 0 Q M A T C H A ~ ( I N F ) * 0.' 
2 '0 24 • * J 7 

02019 

(1 ?. 0 2 0 
0 2 0 21 
ro ":• 0 ·'J ;:> v .. .._ · -

0 202 4 

• 

. . 
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' . . . 

!J02 1 0 2 
!)02 1 03 

002 1 0 4 
002 1 0~ 

002 1 06 
002107 
002 11 0 
002 111 

. . . 

0 1 GO 11 
0 ~ 602 1 

A 
A 

006010 A 
00 17 43 R. 
006:iO :i A 
004774 
006401 
002104 

R 
A 
R 

202~ ll .. 
20,2:6 !'! 
~0 ""'7 "":!!! _._. C. I 

·zo 2s ~ 

202'3 "-
2030 lf. 

F.UNCTION: TO SCA N THRU A FO RMi~T CHAR 

t~T~ V ! Nq_ SPE C I AL CON DITION S 

• 
• A - FC ODE = NO~-BLANK FORMAT 

FCHAR ·· FORMA T CHAR 

STRING TO A NON-BLANK 

CHt~R CODE 

2031 ll! liE 
2032 ·~~ll!~ll~~ ~ .. ~- .. ~ .. ~ll!~~-~····~~~--~ll! .. ~llllllliW.ll~ .. w.~~ .... li .. ~W.W.liW.li~Y.ll!ll!ll··~·······~ 
2034 :NF MOVB A~ ~ FSC B, ASCB SET SCB TO FORMAT ~TRING 

203~ INFL P PUSHJ ICC INP UT/ CLASSIFY CHARACTER V2 

2036 :k:T i.. 0 0 p TILL ItiP UT 

POPJ EXIT FG 
"0"" 11""' o-•non ,.., •.,• L.. t- u .. \.1 v i-i 

r:' 0 2 11 3 0-0 4 0 6 6 R 

lj02 114 
0 0 2115 

.• 

002 116 
:)02117 
002120 
002121 

i~02 122 
002 123 
0 0212.4 
0021 2~ 

2040 
~f'lt!1 ..... v..,.. . 
2 042 
2043 
2044 
2045 
2046 
20 4 7 
2043 
204'3 
2050 
2051 
2052 
2053 
2054 
2055 
2056 

E: .JEC 
~~~~w.·- ~~~ ~~~~~~~~~···••w.••··~· ~ ~Y.liY.~ .... ~~· .. ·~~· .... ~ .. ~*-··~~~··· .. w.~ ...... * .. ~ 
Y. * 
• 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 ) ~ 

* • r UNC TI ON : TO P~OC ESS CUTPUT UNDER THE FORMAT DESCRIPTOR: RI ~l 

* ~ £NTR't: 
!!f. 

"' ,.. 
• :.. ,.. 
~ 

:¥. EXIT 

"' .. 
• • 

DIRECT TO 
NUM BtR IN 

' 

CHB 
DEXP 
SGFL 

lOUT 
<CH B,DEXPt SGFL) WHE RE 

• 14 -WORD ARRAY OF BINA~Y 
- DE CIMAL EXPON ENT 
• EQ. 0 + 
.N E. 0 -

DIR ECT H! ONF" 
IFJ.I DE>;P 

• 

DE CH1Al DIGITS 

00~114 R 20~B lO UT 
20 6 0 

EQU 
i'l T·.-' B A B :IC,:P ' COUI'IT 

0160!5:5 A 
0:56052 ~ 

0060 10 A 
005617 R 
0-0 6 :5 0 5 A 
004774 R 

0 1 (>Q _~~ A 
0 :56 100 A 
0 0 1 00 0 (.1 
0.02670 R 

2061 -=- rr <:-H J . - ...;, R tl II 

2062 l1 lJV BAB 

JMP ONF 

R 0 tJI'1 D TO D£XP DIGITS 

~ET .., • 0 rf"iT EGER COU NT TO 

OU1PUT NUt1ERIC FIELD 

I I ~, ., .:. 

20 6 3 

C! 0 64 
206~ 
2066 
206 7 
2068 
2069 
2070 

E ..I EC 
~~~•~••~~~~••••~~~~•~•~•~•••~~~~~~~ ~~~~• ~ w•~~~~~~•~•••~•~ • ~•••~~•~*•~~~ 

I ti u T E T E ti U N C F E C' • X A L t:> 
"' I c I 

* fUN C T I 0 fi : T !J II~ PUT I C 0 tl\1;,:: R T AN E::-a ERN A l ~iU t1 E R I C F IE L D 

207 1 * ENTRY: 
2072 • 
2 0 73 ~ 
2074 :.. 
2075 :.. 
2076 :'If. 

207 7 
"""'tn ~,.... 
CU/•;:) 

207'3 
'.:>'"~':'0 '-· •J v 

-"'""" c. ..,; 0::• J. 
"":") r. ,.., ':) 
L.. ..... "-·' ... 

""0'"'~ - 0 •.J 

EXIT • • 

ACC<Oil~2 ,3) - 0 
P TFt = 0 
S = SC ALE fACTOR 
SCF - 0 fOR I F ORMAT 
SG FL = 0 

DESCR IPTO R 

WT - W - FIELD WIDTH 

INPUT NUMB ER - <SG FL,A CC ·BE XP) 
SGFL SIGN FLAG - 0 FOR 

ACC 
ED;F 

.. - --
1 FCR 

NO~MAL I ZED ~[NARY 
BI :~A RY EXPO r~~ NT 

' 
1.-! l-IERE 

+ 

~""' rT Jn•·• r r: . . ~ _. 1.. n 

I ·- D ( I ··~· '.i ;' \ ) 

2 08 4 
""0'='"' ~ ._. ,_, 

··~······~~···~ -~ ~······ ~ ~····· ~~~~ -- ~ -· ~~~ -- -~~····~·-~~~·····~-*~ *·· ~ 
~~···~-~~········~*·····~ .... 2087 

·:> (I 8 o:> 
L.. OJ 

2089 

~ CLEA R FLAGS AN D COUNTERS • 
······· ~ ~~~ ~---~ ~ ····~-- ~~· · IXN ZA B EDE XP CLEA? ExPLICIT D E C I iH'l L E X P [J N F. li T 

0021 26 005001 A 
.~. 1'\ ~ 1 ....... uvc. c., 
') 02130 
G0213 1 
00 2132 
002 133 
002134 
002 135 

002 136 
002 1 3 7 
002140 

;)5605 7 
0 56 07 7 
0561.2 4 
05617~ 
006010 
000(174 
0!:: 6 024 

006010 
000566 
0560~3 

,, ... 
A 2090 
/l "" u· ·~· • ,. L... . ... l. 

A .'"\ 0 q .-. c. 0 c. 
A 209~ 
A 
A 209 4 

2 095 
"I) r ·. , 
C. :70 

2097 
A 2098 
" H 

A 209 '3 

.-. ,. ~' 
..:.,' J H 

l D:H 

IDEXP ,F; 
MOV ,B 
>~ S: G ,B 
f, I) 

CLF:AR 
I~L~ .-- r:. _, r_ H p;, 

C l E ~~ R 

IM P L ICIT 
MULT lf-" LY 
£ "PO'·f E· ...... :"\ f . t l! 

I t E c • M A L E x Po rr E N T 
0'/ER~="LDJ.I FL~G 
S IGN FLA G 

S TA ~ :~ ~ P,B BIAS ACC AS IN TEGER ACCUMULAl'O R 
••*••••* ·~ ~-~--~~~ K ··~······*~~~ · ··~ ** 
~ INPUT INT EGER AN D FRACTI ONAL PHR "f * 
~-~~--~~~~~····~~ ~~ ··········~·~ - ~~-~ 

L ;:: ~~ I o 5 6 ,; E N A B ' . F: B L A N K / • , I 1 • - • ,... r; u 11 E R 1 •:: ..1 • + I / • • • 

~ ........ 
.,:, I M 

..... ..-L .., 

...., Y r ' D 

·- ~ ·-··· -··~ · -· .... ~ ... ·-· ~--- - . . ~-- · '' - - · ··-·· 

V2 

V2 

0? 
07 
07 
07 
n .·"" 0 0 ....... 
u .• 
07 
07 
07 

02025 
0 2 026 
02027 
0202:3 
0202'3 
02030 
02031 
C' '=' I"J .-, -~ ''- ..... ._ 
0203 4 

0? 02035 · 

~- ..... t.l , . 

("o . , 

c• ' 

0 ·~ 

' ' 'J •' 

07 
't ..... ,_ .. . - .. . 
l! / .-. ..., " ,. 
( -. ' ... 
07 
. . .. I • . _, ,· 

07 
1"'1 ? 
; .J •• 

,-! 7 ·. ,. 

I. ' - . 
0 .-

0 • 

,- t 7 ·-· , .-. .., 
IJ / 

( • 7 
-· ' .. -) 

I) ,. 
.-. ~ '· . ... . ~ u .· 

02036 

02037 

0 "" (• .., ·=· 
- ''IJ.;' 

0 20 40 .. 
0 2041 
02042 
02043 
0204 4 
02045 
0 2046 
02047 
020 4::S 
n ·-.n4q - c. - -
02050 
,., ·=· u·· .... 1' •.. '- ..,.1 

n "" o c:.J ·:· - .._ .... 
0 20 53 
02054 
0 20 55 
020 5 6' - - - ~o c .-. l i / !J-' .J -· , L.. ~ •• r.-.· ,., ..... ,,6'" 

·-· ( '·' c. ~· '·' 

07 

A •o .. ' ,. ' 

i' 7 J 0 

.·, ...., 
,. ' 
,-, T 
1.1 •• 

(' -.-"'! ... 
r. -:o 
i,.: ... 

f • 7 
·' .. 

f ) '7 
'-'• 

•· ' • • ·-
!1 7 
- 0 

!) ~-· .. 
0 7 
(! '"'? 
·-' ,· 
C7 ,• 

0 ""'? ·-· ,. 
f' 7 
c • • 

D? 
r. . 
'J ,· 

·"! ' ? . . ,. . ~ 
: 0 . . .. . 

11""' 
0 ' 

l
·, '""!" . / 
i'• :J . .. 

l't ? c • • 
;·. , 
;.; ( . 

'j
.., 

' t 
0 7 

07 
l 
.. , , .. 
07 
0 ? 

r, '7 
' ) •.. 

0 20 61 

I) "" n ( ::.· ...... v .. 

n ..... o ·· .-. . .:.. b .. -., 

0 20 64 
0206-5 
02066 
0 '=' U" .- .., ,_ t,. .. 
ft~rt~·=-
'J l. ~ v •J • •. • 

020 69 
~· 2 ,j ? 0 

n ''O""' "' - .::. ... ·-· 
G207 6 .... .-, 0 .. , .. ., • ... c. (' / 
Q2 078 
~~ -:: u· ~ .:; .. 
<.}-~ .. • • 

( t -:. L-' o rr 
oJ ..... 0 ·-· . ·-· 

02081 

0 2 08 4 
0 2C8E, 
0208::' 
02088 
oc; o89 

02090 
0 20 '31 
n···'J9'"'. .. c.• c. 
0209 :::: 

02094 
it .-, u· .::. .,.. c: .. .. ) 
~t209 E. 
0 20 97 
02098 

0 '"'(1'"' 9 c. J ":1 .. 

• 
.• . . ,. . .· 

1. . 

.. 



. . ..... .... 
•' ·• . . . .. -- -

E.e VDRTE~ L·ISTIHG Y$RE RS PROGR AM PAGE 29 LISTING PAGE < 

2100 IX!"'L1 T7.AB !.JT,J)(N50 
002 141 0 1 6 171 A 
002 142 001010 A 
OQ21' 4t.' 002 3 3 1 R 

C02 144 
J(i2 145 
(; .Q 2146 
002147 
0021~0 
002 1~1 
002 1:52 
002 1::i3 
002154 ................. ., 
.JUC. J. ..J..,J 

0 021:56 
0021 57 

002 160 
~! 02161 

002162 
002163 
002164 
002 16:5 
002166 
Cn-:>167 v ~. ~ 

0 02 1 70 
0 02171 

0 02172 
002173 
0 0 217 4 . 
002 1 75. 
002176 
OC2 17 7 
0 02200 
0 c 2 2.0 l 
0 0 22 0 2. 
0022 03 
08 2204 
~"~C'=' .,OS ·-· ~ ..... 
00220;6 
002 207 
l'\ o~ ':>'=> 1 Q ......... '- '-

.... ,-. -:> -:> 1 1 ..., .... -"" 
Oio'='21'=' , .. ~ ._ 
0 0 2213 
,-, ( • -:> ., 1 4 
v v '--

CG2 2 1 5 
0~· 2216 

OG2 217 
.... .... .... 2 .... 0 
I,;UC. C. 

C':' 222 1 

006010 A 
600104 R 
006 ~ 0 :5 A 
004774 R 
1!5 60 !54 A 
00 1010 A 
00:5470 R 
01603l . A 
006402 A 
002 331 R 
006400 A 
002237 R 

006441 . A 
002166 R 

0 '1 61 77 A 
05603 0 A 
001tl00 A 
002226 R 
01 6053 A 
15044 5 A 
1504 47 A 
056 053 A 

2101 

2102 
21 03 

21 0 4 
2105 

2106 

2107 
210.8 
21 09 
21 10 

2 111 

2112 

2113 
2114 
2115 
21 16 
21 1 7 
2 11S 
2119 

016 031 
OG6 406 

A 2 120 
A 21 2 f 

0 02'20 5 
006444 
OOZ2 1 2 
0 1 6 0 ~ 3 

R 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A. 
R 
A R. 

21 22 

2 12 3 
2124 

2125 
212 6 

2127 
212 8 

2 1 2 9 

PUSHJ 

ANA 
' ,.., ... 

..J M <.. 

L D~l 
BT 

BT 

CEC 

CVF'l1B 
E .... .., '" .:, 
BCiJ DE,J 
g~~T +CI'I,I XN50 

flSET +AL•lXN15 

·················~···· • PROCESS BLANK CHA R • 

········ ~~ ···••w. ~~- ~-· ET AR ST +BL•IXN4 

MOVB ~B AZER ,BCH AR 

JM P I XN 10 . 
IXN4 LD A CV F'L1B 

ANA BR4 . 
AtlA BF: 6 
ST A CVFL •B 

···············~ ~~~···· • PROCE SS '+' ANit •-• • 

···············~ ······· 

I XN5 

; ' 

LD~ 'BCO DE• B 
BT AS ET+ PL,I XN5 

BT 

LDA 
BT 

I ti R 
JM P 

I . D A 
liT 

JMP 

l 

A RST+ MI'~ • IX N6 

CVF'l. , B. ·, 
A$ t:T +B 12 • 

SGF LIB 
I X N I_ 1 

CV J:' L ,B 
(lS;t.'f+ P.1 ~ . 

I XNL 1 

lXN1S 

I Xti12 

0 0 6,41 4 
0 0 2275 
046157 
oo!ooo 
002141 
016053 
006414 
002275 
001000 
00'2141 
006450 
002222 
046147 
016053 
1:) 0451 A 
05 (,053 A 
OOl OOC A 
002141 R 

A 
R 
A 
A 

2 ~30 . I XI'16 ·RT .ARST+ PT, lXNS 

,P T F" L , B 
C'v'F"L ,B 

21 31 
21 32 
2133 
213 4 
213~ 

2136 
2137 
21 3 8 

" !NR 
LDA 
~N A 
S TA 
JMP 

CVtL ,B 
IXtlL1 

~-·····~ ~ .. ~······~ ~ ····· • PROCE SS NUMERI C CHA R ~ 
·~w.·•·· ~~~ -- .. ·~*~· ~ --~·· 

:JuE222 0160~3 
002223 006110 

A 2139 
A 2140 
A 

I XNS LnA CVfL 1B 
ORA l 0 10121 

002224 
r· . ' '"' ..., 2 c-• .. ' ... ('". c: ··' 
0')2226 
0 0 222 7 
0 0 2230 

00223 4 
~n~::>~--_, 
~vC.-v• 

(: '1 -=· 2 ~ .:.. .. ·'-- .... '"" 

0022 4 0 
0 022 41 
0022 4 2 
Ci 02Z 4 3 
0022 44 
0 022 4 5 
0 0 22 4 E. 

0022 4 7 
' 0 022 5 0. 
0(12~5 1 

010121 
0560~3 
016030 
14 6 1 7 7 
0 5 6166 

A 21 41 
A 2 142 
A 2 143 
A 2 144 

214 :5 

I xruo 
~>TA 

LDA 
SU P. 
S TA 
PUSHJ 

CV FL, B 
r::: HAR,B 
P.:!E~ •B 
TER MIB 
t1 ~ 0 

006010 
002517 R 
006~0:i A 
004 7 7 4 
001000 
0021 4 1 

016030 
0061 4 0 
0003C 4 
001004 
00~470 
14 0422 
0010 (;; 2 
00547 (1 

0 06 0 1 1) 
000166 
0.560 53 ., . 

R 
A 
R 

2 146 

2 1 47 
2148 
21 4 9 

w 2150 
A 2.151 
A 
A 2'152 
R 
A 2 1 5 3 
A 2 1 5 4 
R 

J:1P iXI"il l 

··~·· ~ •w. .. -.* •• * .. ~ ~ ··· 
• ALPHA CHA R IN PUr • 
········ ~~~· ··- ~ ~~ ~ -I XN15 LDA BCHA RtB 

SU B! 03 ;) ·1 

J A t-1 

~U B 
J AP 

T !~ 0 
r:· .... ~ 
... j{ ..... 

21~5 •••••••~•~••••~ •~r%••••J•• 
21~~: • PROCE SS EXPONE ~T r i ELD ~ 

21~7 •••••••w.··~····~ ~ M ··~~ .. ·~· 
'• R 2 158 lDA I 

A 
A 2159 

2 1 60 IXNLe 
STA 
rZA B 

,-. ~.j r:" I I ~ 
•. ' ~ D 

~n, IXN 30 

EXIT IF FI EL D EXHA US TED 

IN PUT BUFFER CHARACTER 

ERRCR 3/ I LL EGAL CHAR / 

RELOAD CHARACTER CODE 
STOP SCAN ON • , • 

TEST ALPH A 

TE ST F'O R BLAN Y.: 

REPLACE ASCI I BLANK ~tTH ASCII ZER O 

NOH -BLANK I NPU T 
DI SABLE •-• 
DI SABLE '+' 

RELOAD CHAR CO DE 
TES T ' + ' 

• TEST ' - ' 

•-• I S EXPONENT IF BI T 

SET • - • FL~1G 
CONTrNUE S CA N 

'+' IS EXPONENT IF BIT 

COtH I HUE SCAN 

I I 
• 

TES T • • • 

HIPUT. SET !='LAG 

DI SA:?.L E • • • 

CONTINUE SCA tl 

EN ~ BLE ALP HA/ EXPO NENT S IGH 

1 2 SET 

GE T I NPU T NU MERI C CH AR 
CONVERY AS CII DI GIT f O BINARY 

ACC = ACC * 1 0 + T~RM 

CO rn T NUE SCMl 

ERRO f~ 3/ MOT • D I OR • E • / 

ER ROR 3/ NOT • D • OR • E • / 

ENA2LE BLAN K/ '+' 1 ' -'/ ',' / NUME RIC 
EXI T IF F'IEI. D EX HA USTE D 

• 

660 ) 

V 2 

\/2 

V2 

V2 

V2 

\/2 

'v'2 

07 02 100 

' · ~ A 
0 7 0 2'1 0 1 

n7 
07 

0 7 
07 

07 

07 
07 - . 
07 
0 7 

02102 
02 1 03 

02104 
02105 ' 

02106 

02107 
02108 
C2 109 
021 10 

07 021 11 

0
~ 

•' • 
07 
0 7 . ·~ . ' ' ; . -, .., f..· ,. 
07 
07 
07 
07 

1)7 - ' 

07 . ·, . , 
l.o ... 

- . .., 
l l ~ .. - ..... u ... 

.-. 7 .... .. 
- ... t! ,. 

0? 

~ · .. ,. J ... 
( ' ~ .,. ,, :.· 
v • . 
I'• • ., 
i.,.i ... 
r , ·-11 
v / 

! ... '"? 
' . 
' ..,. ;,. : ... 
07 
~! 7 
•' 7 
~..• : 

(' -:" ..• .. 
0 ,·· 
- '? IJ •. 
r t ., : .. ( 

l 
.. ..., ,. 

(. ~ ' ;' 

U7 
(';;' 
(:7 
, ... , 7 
V • 

0? 

07 

(I? 
. -· J / 

r. -:
IJ / 
')"' . .., . .. 

f. ~ J / 

r'! -; 
v' 
c? 

02112 

0 2 113 
0 2114 
0 2 115 
02111: . 
Cf: 11 / 
n~ 11"' .L. 0 

o;~1 1 9 
U.. 0::• 1 ...... ,., 

._ c. ·-· 
02 12 1 

("1" 1" '" C. C 1:": 

02123 
0 " .. ~·,• c. .l c. t 

02125 
U- ~. 1 ,..' ( c. c. :::> 

U .. -:, l' ·~ ? ..... ...... 
(i '::ii~<:: . ... ... .... ~ 

02 i2 9 

" '"' 1 , . c· ll l~ ,_, -· 

0 21 31 
021~ 2 
02 13 3 
0 -. ... -. .. c .. .1. ..;. ~ 

0 ~)·• ~"' 
I:. .1. .... ::.J 

021 40 

02 141 
0 "''''4"' c- ... 
021 43 
02 144 
0 21 4 .J 

0 ~. ,4 ' .:. ... 0 

0 " ~4'7 ._ .. •' 

"~ lA C• Y '- "T 'I 

0 2 1 4 '3 
' •0 '51-, u L.. l •• 

02 15 1 

(12 152 

0 2 155 
U. -=· 1 :::: .(" ,_ ~ 1.1 

1''"' 1"' ..., ,} c. .,_1 ;# 

" 0::0 1 C' ..... IJ L ._J •:') 

o r:1 5'3 
021 E.•1 
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0 () 22 52 
0022 ·~3 
0 0 2~~.4 

. . , ' 

002255 
002256 
002257 
0 0 2.260 
002261 
002262 
0 0 2263 . 
002264 
OD22b 5 
002266 
G02267 

,.,.~--~o 
·J ..: c. c. I' 

"'"""""""""-.. '-.1 '.JC.CI1 

002272 
002 ':>7~ 

L- , ._. 

"0"""..., .. "' u c. .:. , ... 
00227:5 
002276 
002277 
()02300 
002301 
002302 
002303 

002304 
C .0230~ 
':'02306 
002307 
''0"'~10 ,.. ._...., 
0023 11 
002312 
~n~~1.., 
"-''-""'· ... · ~ 

002314 
')0231!5 
0 ,,...,...,1,. 

.... .::. ~ c 
002317 
002320 
lol"'t"::" ..,~1 
"-' V ~o,J&-6 

002322 
002323 
002324 
00232 5 
Cll232E.. 

002331 
:] 02332 
002333 
0023 34 
00233~ 
002336 
"0 ..... ~...,7 ·-· c. .,:, .j , 
0023·10 

002341 
., 0 ..,. ., 4 -:• 
·~· "- ...., ... 
"0'='~4., 
•.J L.. ..., -· 

002344 
00234 :5 
00234E. 

"0""4 ... I.J C, ..:) .; 

0023 :50 
0023~1 

0023~2 
o'"t t"•?..,C'-. 
• .. • • ·- ~ ..... • j 

0023~4 

002355 
002356 
002357 
0023 60 
C0 2361 
0 02 362 
0 02363 
002364 
0 02365 
002366 

. ·' -.. 

0 1'. ~ 1 71 A / 
0 0 t.O·l 0 A 
0 0 ~32) R 

2161' 
006010 A 
000104 R 
006505 .-:'! 
004774 R 
1560:53 A 2162 
001010 A 2163 
005470 R 
lll6031 A 2164 
0.06402 A 2165 
002327 R 
006441 A 2166 
002300 R 

"•61-.-. H" U! f'f' 

056030 A 
001000 A 
ODZ314 R 
006010 A 
000166 A 
0560~3 A 
016053 A 
150445 A 
150447 
056053 

A 
A 

2167 

2168 

2163 

2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 

016031 
006406 

j:; 2178 
A 2179 

002252 R 
006414 ,:·. 218 0 
002314 
04617~ A 2181 
001000 A 2182 
002252 R 

2183 
2184 
212~ 

A 2186 
A 2187 

016030 
14il77 
005024 
02~0~7 
1604 71 A 
065057 A 
00:5042 A 
001016 A 
005470 R 
001000 A 
002252 

A 
A 

R 

2188 
2189 
2190 
2191 
2192 
2193 

2194 

I>a"118 

I >~N20 

PUS:HJ 

ANA 
_t A Z 

LDA 
.ET 

BT 

MO'o/BAB 

JMP 

I.DA I 

:TA 
VJA 
;:HH~ 

CVFL•B 
ER3 

BCODE•B 
ASET+CM,IXI'I30 

riRST+BL• IXN20 

~:'ER, BCHAR 

IXN2:5 

0166 

CVF'L•B 
CVF'L,B 
BR4 

ANA BR6 
STA CVFL•B 

INPUT BUfFER CHARACTER 

ERROR 3/ ILLEGAL CHAR I 

RELOAD CHARACTER CODE 
STOP SCAN ON •, • 

TEST FOR BLANK 

REPLACE BLANK UITH ZERO 

ENABLE BLAN ~/NUMERIC 
NON-B LANK INPUT 
DISAB LE •-• 
DISABLE "+' 

••*••••·····~··-~·············· • PROCESS: EXPONEN T • +" OR • • • 

·······~·······~~·············· LDA HCODE,j RELOAD BUfFER 
B T A S E T -t- P L d X N L 2 C Ot!T I N U E 

CHARkCTER CODE 
SCAN ON • +" 

.. 

JlT 

.ll'lR 
J f·1 p 

ARST+MI'h J>(N25 

••• <C"" ,- B r-•. :. .. ·~ ' 
IXNL2 

TEST FOR '-' 

SET • • EXPONENT SIGN FLAG 
CONTINUE SCAt! 

·····~··~·~·····~···~i·~·····~·~·· • PROCESS NU~ERIC EXPOHEHT DIGIT • 

······· ~ ·w.·········~····~·-······* ' IXN25 LDA ECHAR,B GET ASC II DIGIT 
SUB 4ZER,B CONVERT TO BINARY 
TBX SAVE BASE REGISTER SETTING IN X 
LDB. EIH:xp,~( 
j•lUL TEt'l 
S lB F.:DEXP,X 
TX" I t .0 

JAi'IZ 

j ~1 p 

ER3 

IXNL 2 

UPDATE EXPLICIT DECIMAL EXPO tiE NT 
RE STORE BA S E REGISTER B 
ERR 0 R 3 ;' c; r 0 :~EN T T n 0 LARGE .1 

corn I NUE SCAN 

. ' .... YC. 

V2 

V2 

V2 

2195 IX!i30 DISABLE SCAL! FACTOR IF EXTERNAL EXPONENT 
00~001 A 
0561:56 A 

2196 
21'37 
?1"'1:) ~ _, ...... 

036001 
015000 
11~001 
115002 
11~003 

001010 
00237€. 
007400 

A 2199 
A 2200 
A 2201 
A 2202 
.... 2""" H C.~l~ 

A 2Z04 
R 
A 220'5 

2206 
01617~ A 
001010 A 
0 02347 
00~001 
146057 
0~6.0:}7 

R 
A 
A 
A 

016147 A 
001016 A 
0023:55 R 

016077 A 
146054 A 
056077 A 

2207 
2208 
2209 
2210 

......... 1 c..:.t 

' 

········-~~····~~-·······~~· !!! COti'-/ER1 TO STAN DA RD F'ORN w. 
~···~~-~~~~~-~·~~··········· IXN:50 LDX A~CC •B 

ROF' 

IXN!52 

LDA Q,X 
0 R ,•, • .,, 

n LJI\ 

CRA 
ORA 
JA Z 

ROF 
TZAB 

T?n 
t ·- t1 

SUB 
STA 
TtiZAB 

SU T:SBB 

,.., .. ~ 
.:. ' "" 
~ " 
.;) ' ,., 
I ~~ tl ~ i' 

XSG, IXN~2 

EDf.XPtB 
E~F'XP•B 
PlF:.., IXN~3 

llJEXP,D,IDEXP 

2212 IXN53 TZAB 
016156 A 
00 1010 A 
0 02362 R 
00500 1 ~~ 
1461~5 A 
126077 A 
126Cr57 A 
056055 ~· 
fl 0100! A 
005 4 70 R 

2213 
2214 
2215 
2216 
2217 
2218 

. . ' 

IXN55 

- ., .. 
I ' " H 

SUB 
~) U D 
i!DD .-,. T ,, . . ,... 
.J iJ F 

~· B 
~·' IDEXP,B 
EirExP,B 
DE:XP,B 
£R 3 

POINT X AT ,, ~-· ,.. 
,., J ._. 

EXIT IF' ACC=!l 

IS [XPONENT SI GN FLAG SET ? 

YES 
NEG:1T E E>~P LJCIT DECIMAL EX POi'i f:.:NT 

• INPUT '> HA S A • • 

NO. DECREMENT EXPO NENT BY D 

IS SCALE F'ACTDR EN~BLED ? 

YES 

ADO IMPLICIT DECIMAL 
ADD EXPLICIT DECIMAL 

EXPONUIT 
ExPONENT 

STORE It~ DE:XP 
ERROR 3/ EX PONEN T TOO LARGE / 

FG 

V2. 

V2 

V2 

..... ... . ... .. . . ~ ... .. ·~ .. .. . .. .. . ---·· .. . ·····- ·-··--·--- ........ -.,...... ... . ...... . .. .. _, . ~ . .. . ~- ... . .... ··-· -··-- ..... _ .. __ .......... ..._. . . ,...._,-. ,,, __ ., ,_ . . ....... .. - · -.. -----·--· · 

07 

07 
0? 

07 
07 

C•-. 
IJ (' 

02161 

02162 
02163 

02164 
02165 

02166 

07 0216/ 

07 

_,.., 
IJ i 

0? 
07 
') -::' . ,• 

07 
07 
07 
) ·~ I , .. 

07 
07 
07 

( 1 ":" ,, ' 

07 
07 

07 
0 7 
0 7 
C7 
r;-:r 
v ,.· 
,.. -:o 
' ' .· . ' 
G7 
rr.., - ,. 
n -J ·-· ,• 

(17 
!
~, ; .. ,. 

tl7 . ' 

02168 

0216'J 

02170 
02171 
0 ' '•17-:J c . L,.. 

0217::: 
0 2174 
021?5 
02176 
n ....,1_,-, 
. c. ' ... 
02178 
021?'3 

0218(1 

02181 
U- -;:, 1 C• ':1 .... v ... 

02183 
02184 
02 1l35 
oc:l86 
02187 
02 18 :3 
0218.:l 
02190 
02191 
0219::: 
f'~1u ·-· ~ ~ :;1 .. -,. 

02194 

,, 7 ') ·:· 1 ·::. C' ·-· . . ~ .. ·-' 

...... , 
fJ i 
() ' "':." 
1,.. ... 

( ! 7 . . . .· ,, .., 
'.1 t' 
... , . .., 
I. ' ,.. 
., .., .. 
v •· .-. . ,. ,, / 
~ 7 

~· 7 
I! ~? - ' 

j"' 7 
• I I 

.-. ·~ 

IJ I 
{ '> ~ ·-' .. 
,, 7 
' · ' I 

021'36 
02197 
O·::o • q•-. -l _. ,:i 

U-, ·::- 1 G q 
'- - . 

G2 20 iJ 
oc·2o 1 
r, ~· ? 0 ·;:> 
l,.o .... L. ~ 

.. , ~. ~ 0 ..... 
i_ C. C: I .,') 

(12204 

0220'5 
82.20€. 

'J- ~ -:o L-' .., ;L.L• I 

0 ""0" c. c ._, 
02209 
0 ':• ·:> 1 fl .... .... -

07 02211 

07 
1)7 
•j 7 
,·. ~ 
•. r· 

,) ? 
07 

02214 
02;~15 
02216 
fl2'='1 ~" . c . • 
02~18 



' • 

. - . 

-
-·~ ~ -

. ·. .. . 
. . .. . 

. ' . . . . . .. . . . .. 
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· . . 

.. . 
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' ' . 
• 
I 

' . 

' . 
.. . 
• 

' • 
l 
! 
' ' 
! 
I 
; 

' • . . ,. 

I 

~ 

• 

' 
• 

' '· • . 

l. • 
I . 
r 
' " 
• 

i 
r 
' . . . . 
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£.2 YDRT£~ L·ISTING Y•RERS PROGRAM, PAGE 31 LISTING PAGE < 662> 

0 02367 

gw,t: 
002372 

006010 A 
002564 R 
006:50~ A 
004774 R 

0 02373 016055 A 
0 ·02374 00101 6 A 
O DZ37~ OOZ400 R 

002376 00100 0 A 
0 02377 00 4 066 R 

2219 IXNL3 PU~HJ NRM 

2220 . TNZAI ·DEXP, I Xl't:SS 

2221 I XN:51 POP J 

C02400 00100 2 -A 2222 IXN:58 JAP 
0021401 002411 R 

IXN60 

2223 ·········*··················· 2224 • NEGATIVE DECIMAL EXPONENT • 

222:5 ' ························~···· 

NORMALIZE ACC 

EXIT WHEN DE:XF'=O 

TEST SIGN Of DE XP 

2226 PIJS HJ D10 ACC a: ACC/10 
002402 006010 A 
002 40 3 000305 R 
002 404 006505 - A 
00 2405 004774 R 
002 406 0460~5 A 2227 
00 2407 001000 A 2228 
002410 002367 R 

2229 
2230 

·2231 
2232 

002411 0104~3 A 
002 412 0560~2 A 
002 41 3 126024 A 2233 
00 2414 0~6024 A' 2234 

00241~ 006010 A 
002416 00:57 6:3 R 
002417 006~0:5 A 
002420 004774 R 

• 

2235 

223£ 
00 2421 
002 422 
0 0 2 .4 23 
00 2424 

006010 A 
Ob2~17 R 
0065(l~ A 
004774 R · .. 

2237 

22.38 

INR 
JMP 

DEXPtB 
IXNL3 

···············Y.············· • POSITIVE DECIMAL ~XPONENT • 
••••••••••••w••~••••••••••••• 

BUMP DEXP 
CONTINUE CDHYER S IDH 

IXN60 MDYPAB fOUR ,COUNT SET RIGHT SHIFT CO ~ NT TO 4 

·. 

· . . ADD 
STA 
PU~HJ -

Pl! SH.J 

JMP 

BEXPtB 
BEXP,J 
<;H~ . 

1'110 

UEX P 

.. . ' 
.. U<NL3 

BUMP BINAR Y EXPONENT 

SHIFT ACC Rl~ li T 4 

AC C = ACC•10 

DR OP DEXP 

CONTINUE CONVERSION 

V2 07 022 1~ 

r G 0 7 0 -2 2 2 0 

fG 07 02221 

F"G 07 02 222 

07 02223 
07 02224 
(17 022 25 

Y2 0 7 0 222 6 

07 0 222 7 
0 7 02228 

o 7 ·o 2 2 2 9 
07 02230 
07 022 31 
07 0?232 

07 02233 
0 7 .0 2 2 3 4 

V2 C7 02235 

Y2 D7 02236 

07 02237 

07 022 38 

00 2425 
002426 
002427. 
002430 
0 02431 

11160~:5 A 
005311 A . . 
0~60':S A 
~01000 A 
002367 R 

2239 .. tJ£c;._ . . ·• ·. . c 7 

2240 ··············································· *~~··············~······ Q7 

0228 9 
022 4 0 
02241 
022 4 2 

2241 • ~ 1.1 7 
2242 • P R C C t S S L 1 H P U T D E S C R I P T 0 R S ( L I N ) • ~7 
2243 • • 07 
2244 w FUHCTt~N: TO F'RCC[SS T•ft INPUT f ORMAT DE SCRIPTOR: RLW * 07 
2245 • ~ 07 
2246 • EHTRV: DIRECT fROM FRS ~ 07 
2247 • ~T = ~ = TOTAL FIELD WIDTH * C7 
2248 • 1 Tti'IAD = ADDit.ESS OF LIST ITEM * 0? 
2249 • . ~ 0 7 
22 5 0 • EXIT : DIRE CT TD fRS ~ 07 
~251 • <IT£11AD> = . -1 IF' 1ST CHAR 'T' " (17 
4!25 2 • • 0 IF 1ST CHAP. 'F'' * 07 
2253 • * 07 
2254 • ERRORS: ER3 IF 1ST NON-BLANK CHAR NOT , T I OR IF". • 0 7 
2255 • !IE 0 7 

22~6 ·········~····· ~·-~·····················~·~·············~·············· 07 22:58 LIN TZAB J-l"ftE R3 ER ROR 3/ BL ANK FIE LD I 0 7 

O'J'J4" ... ~ ~ 

O•::O':O A4 "' ... .,. 
022 4 5 
02246 
02247 
0 224:c.:: 
lj;~ 24·~ 
·~- '.)- ~ ue:: ... ::;,u 
0225 1 
02252 
02 253 
02 ,.,e~ 

" c . ...J .. ~ 

O-·:- r"' t= c: .... :::>::~ 
02 256 
022 5 8 

0 02432 016111 A 
0 02433 001010 A 
00 2434 OO:S470 R 

PUSHJ CBC INP UT ~UF'FE R CHARAC T[R V2 07 02259 
00 2435 006010 A 
0024 36 000 104 R 
0 02 4 3 1 006:50:S A 
0 02440 004774 R 
~ 0 24 4 1 006401 A 2260 
0 02442 002432 R 
00 2443 036113 A 2261 
0 02444 0 05301 A 2262 
0 02445 055000 A 2263 
002446 016030 A 2264 
002447 0061 40 A 226:5 
002 450 000324 A 
u02 4~1 oo1010 A 2266 
P02452 002460 R 
002453 ~4:5000 A 2267 
0024~4 006120 A 2268 
o o 2 4 55 o,'tl o o 1 6 A 
002456 001016 A 2269 

' 0024:51 00547 0 R 
2270 LINM 

002 460 0'1617 1 A 

• 

BT 

LDX 
DECR 
$ TA 
LD A 
SUBI 

JAZ 

INR 
ADDI 

JAi'IZ 

AS tT+BLtLIN 

ITEMAD•I 
1 
o. x 
.BCHAR•B 
0324 

LINX 

o. x 
016 

ER3 

MOvBAJ ~T,CDUHT 

SLEW THRU BLANK$ 

PO INT X AT LI ST ITEM 

SET LIST ITEM TC .TRUE. <-1> 
GET rtfPUT CHAR 

EX IT TO FOR MAT SCAN IF 'T" 

SET LIS T I~EM TO . FAL SE. <O> 
TE ST F'O R " f ' 

ERROR 3/ 1ST CHAR ~OT 'T' DR 'F' I 

V2 

Y2 

Of' 02260 

(l 7 022 61 
')? 02262 
07 022 6 3 
07 02264 
·~ ? 
l . ·- o 2 c'6'5 

07 022 6 6 

07 02267 
07 02 2G :J 

07 022 69 

LOAD REMAINING FIELD WID TH AS ~EPEAT COUNT 0? 022 70 



... 
' . 

£.2 YCRTE~ LISTING Y$RER S P R 0 G f;' A 11 P A G E 32 L I S T I 1; G P A G E < 66 3"> 

002 461 0 :560:52 A 

002462 
00'2463 
002464 
002 46~ 
~·0 246 6 

002467 

')0 6010 
00:5176 
006:50~ 
00 4?74 
00 1000 
0 01067 

A 
R 
A 
R 
A 
R 

!:'(12470 016202 A 
:::..: 2471 0 56030 A 

......... 4 ... 2 
·JO l : .::. I 

C02473 
002 474 

(!~2475 
o -~ 247 6 

012 477 
- ~ 2500 
002501 
"""'""" .. 0 ... V UC...J .:: 

002~03 
•' • .. --..._ ... \." :J &:. ..J u •-:-

00250!5 
~02~06 

ti=: 2 ~ 07 
::10 2510 
00 2~11 
0025 ! 2 

,., .. , .... .. 1 ~ .· ·.· c" v 
002:51 ·1 
002:Sl:S 
tl02~ 16 

:J 02!i1 7 
.-.. "' ' 1•-n 
: -..; c..J c; c..~ 

-~ 32~ 21 
002522 
:otn·"" c:-~.., • .., .... c....JC.o.J 

G02:S24 
10252 !5 
.J 0 2 5 2 6 
002:527 
002~30 
01)2 53 1 
00 2!:1 32 
1"\f"o ..., . -.""" 
t: ... c. ..... v ... ~ 

:::02:534 
002535 
00253 5 
002537 
r.~ 0 2 54 0 
0 0 2 5 41 
002:542 
..... 2 .. 4"' •) •J .... .;:, 

016171 A 
00 5311 A 
0~6052 A 

006010 
005 17 €-
006505 
00 4 774 
00 6010 
0 00306 
0 560 3 0 
u 361 1 3 

A 
R 
A 
R 
A 
A 
A 
~ 

h 

0 1!5000 A 
00 1010 A 
o·o2 513 R 
006010 A 
0 0032 4 A 
0 56030 A 

0050 1 0 ~ 
0 02635 R 
006 50:5 A 
00477'4 R 

00'!1024 
01 '!1003 
0 06 14 0 
0 0€. 314 
0 0100 ·'+ 
00253o 
01'!1124 
001016 
002536 
1)15 1 47 
001016 
002 562 
0 45 0 7 7 

A 
A 
l=i 
A 
A 
R 
A 

I" R 
A 
A 
R 
A 

00 1 000 A 
004066 R 
01516E. A 
02500 (. A 
1E.0471 A 
0650 0 6 A 
n~ .. ,...~_. -'-' c. ..J •.J \.' ._ t H 

1 6047 1 A 

' 

2271 

22 72 

2273 
-=--=- 74 ... ·-
2275 
2276 

.. . . . . . . 

PUSHJ RCH GD~ELE REST OF F IELD 'v'2 

fR S 6~ E X IT TO fOR ~1 P. T S CAN 

E JC"C 

·········-~······ - ·····~······· M ~ ·······~~····-~~······ ~·· ······•••••w.w. • • 
P R 0 C E S S L !l U T P 1.1 T D E S C R I P T D R S < L 0 U ) 

2277 ~ 

22 18 "- f"UNCTION: TO PROCESS THE OUT PUT FORMA T DESC RIPTOR: R Lt~ 

G7 02 27 1 

oi o 22 7 2 

,.. ' v I 

C? 
U? 
07 

0 7 
0 ,7' 2279 !II( 

228 0 • 
22 81 !I!! 

22S2 • 
2283 ~ 
228 4 !« 
2285 .• 
228 6 C« 
2287 • 

ENTRY: DIRECT 
WT = I.J 
IT EMAD 

F Rm1 FRS 
~ TO TAL FIELD WT DTH 

A DDRE S~ OF LI ST ITEM 

.. ··u 7 

"' - -· " . ·-· , 

02273 
0 22 74 
C227 5 
02276 
022?7 
02278 
02279 
02280 

' 02281 
02282 
02 283 
02284 
02285 
02286 

229 8 
228 9 
229 1 

2 2 92 

2293 

2294 

229~ 
2 2 96 ""'_,....., c. c.~ .· 

22 98 

2 299 

EXIT • • TO f"RS THRU OB C 
WT-1 LEA DING BLA NKS OU TP UT 
'f " DUT PlJT IF CITEMAD ). EQ.ZERD 
'T ' OUT PUT OTHERWI~E 

* lf. 

:t' 

* ;t' 

lf. . ~ 

····*~·*-~*····~*-~~···••**-***•••~ ~~ ····· ~ ~: ~······~*······~~ ···*· ~ ...... .. 
L 0 U T M 0 '•' B A Jl B L N f( 1 , B C H A R L 0 A D B !_ A N K AS F" I L L C H A R A C T E R V 2 

DA.BE 

P ·• -· HJ ·- . .) 

LDAI 

S TA 
• D" L- ... " 

T .• "H' ~! <.. .. 

l.DA I 

wT , c ouNT 

BC: ·!AR J B 
.. ~ ... .-hi" ..... 
.. •t..4 H,.U~J:) 

Q, I... OU 4 

0324 

SET COUNT TO 1H-1 

OU 1"PU T WT -1 LEAti NG RLANK S V2 

V2 

LD f:lD ' F ' A S OI! TPUT CHj:tRA C T : R V2 
P OHH ~<AT LIS T IT EM 
T E - T L I .... ~ J • . ,. 1l.- M ..;. _,, - 0 (Fr.tL SE ) 

SET ~UTPUT CH:~ R Til -: 'Y • 
• I F NO T V 2 

2300 LO L! 4 
T-:CH~ R,B 
f1C B OUTPUT ' T ' • n~. 

' ..... 
V2 
V2 

2 3 01 
23 02 
~ ~a., 
.. . -.J -

2304 
230 5 
2306 
23 07 
2 3 0 8 
2 3 09 
23 10 
23 11 
23 12 
23 1 3 
2::; 14 
-=-~) a; ·- ~-· ' -
23 1 €-

E JC:::C 
•••••••~~~•••••• ~• ~ •••••••••••••~ ~ ·•~•••~~w~~··~~~•••••~ * •~•••••~•~•• ~ • . ~ 

M U L T I P L Y B y • • 0 ( ••• .. , 0 ) 

FUNCTION: MULT IPLIES A 4-WORD FIEL D AC C BY 10 AND ADDS ~ N INTE GfR 
TO THE PRuDUCT. i'IONI TOJ;:$ OVtR::-UJW 0ND tiECit1 AL EX PDN U!7 

ENTRY: 

EXI T • • 

-- l TERM 
PTFL 
i·1 0 v - -- -l 

1 
IF A •.• HA S BEEN PA S SE D• 0 If' 

I F OVERFL!JIJ ALLDWE. D, 0 I F NOT 

AC C=AC C•l O + I 
A - OV f.R~L OW DIGIT 
I DEXP I :~ ·: REt1Et!TED ON 
!D EXP DtCR EMENTE D IF 

OVERF LOW I F 
r-:rJ [J IJFL .-H~:! 

P TfL 
PTFL 

- !) 

• H £. 0 

I 

23 17 iJ. 
""'\ ...... ~ ~ 
C. V .L O 

2320 
232 1 
-~--c. "' c.c 

2 32 3 

2326 
2~27 

2 3 28 
23::.9 

2 330 ·"" -- · c...-._, ... 
................... 
c.~~c 

2 3 3 3 
233 4 
_, --. """) C' 
C. ...:) V.J 

~ ~~~~··~~ ~ ~•~••~ ~~~·~~-~~~•••••*~•~~~~-~ ~~~ ~~~• ~ * ~ ~•~•••~ a ~••~•~~~••••• 
i~ 1 0 T B ::\ L 0 A D ''- A S f il: S f R E G I S T E R 

•':... 

1'1104 

~!' A 
SLIB I 

J AN 

L DA 
J A f'i 2 

LiJA 
'""¥ ' '"' _, ..... .. .£. 

PO P J 

l. f.lA 
LDt: 
1,1 t. ' I ' ._, -
ST£. 
UJB 
f'lUL 

Acc , x 

N 1 0 4 

1'1 0 \ ' , X 
r'11 a 4 

PT FL , X 
Hlo:..: 
• .,..,.. v p " 
.. .u~,.. ' " 

'·-,... +""' X 
H '-· '- C. ' , ,..M 
, r_ t • 

CAN ACC BE ~UL T IP LIEP BY 10 ., 

NO 
MULTIPLY AN YW1lY IF MDV SET 

E>; IT IF • • ?~SS E D 

lJ
.,.,,..,., , ,I ,~E 

1 11 ~ •-.. H ..:>~ 

A r'iJ EX I T 

LOA D I 

• 

.... u··,.. .o nr H1PL I;::; IT 

AC C ( 3) =AC C< :; :d '' lO + l 

DE.GI I!!i'I L 

AC C(21 =A CC(2 ) *10 + IJ 'v' Fl (3) 

V2 

FG 

E XPO ~IE NT 
FG 

07 
(. 7 
iJ 1 
,., -· ........ 
(J? 

07 
0? 

r • ..., 
VI 

, .. 7 
·-' . 

(' ., 
·-· ,. 
0 -t' 

' · .., ;..: ;' 

07 

.... ., . . ' ' . 
07 

rli' 
C' I 

0 .7 .-, ~ 
·~ ' 
·' -;_, I 

U/ 
~-, 7 
'· .. 
1
-, -;o 
.• { 

.•. -! f ,..-

· -;: . ' .. 7 
·-· . 
:) '7 "' .· .·, ~<· ,, ~ 
l.,l .;' 

-:': ..., 
,. I 

)'\ 7 
\,.I ; 

;-, ...., 
• • > , .. 
0 7 
~ .., 
" ' l 

.. ~ 
l ' ,.' 

l"o ~ 
\.,I ' ' 
() ";' '... ,. 

('" -· -~ ,r 
~ .. , 

;_,1 /' 

.... ... . . / . . 

.- ... .... ,. 
;J? 
! 7 
·-· t 

,·, -~ ·-· .. 
,_; 7 

<'t~ ~-0~' 
IJ t... '- V .' 

02 28 8 
0 .:, •:. 8 .~, 

'- L,;. - · 

rl...,..., 9 ' ... c.c. l. 

U• 0:• ~ 9 ·::> ... '- ,_ 

022 94 

0229 5 
02296 
022 '3 7 

02298 

, ..... ..., g..., 
.' C.C. .=' 

023CCi 

I' "" ,.,.. 0 • 
~ C. ~ · L 

02302 
02303 
Cl230 4 
')230::. 
U• ·=· .0:• l'l .-'- ..... lj 

02 30/ 
0 2 :::: (i :?. 
p " 'j l' l .-. J ~- ">J ;) 

0 ·=· -··lfl ... .... . 
023 11 
0 2312 
0 "'"' 1 ? c .. ..;., -· 
C23 1 4 
'). =· . ' 1 0::: ' ~- ..) ·-· 
0 ........ l ' .::. .. :. b 

;, ........ 2 ) '-' .:. .,:... .. L 
0 ':."1?':1 1 -.... '- ... 
.... .. , """ -. -~ 
'-' C ._.._ L~ ,·. 

........... "j,. 
J.l C' • ..;, '- 0 

0232 ? 

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



1 ... ~ . 

' 

.. . . . : 

• 

E .2 YDRTE~ LISTING Y$'R E RS PROGRAM PAGE 33 LISTING PAGE < 664 ) 

002:54 4 
002~ 4:5 
002:5 4 6 
002~41 
002 ~:50 
002:5 51 
0 02:552 
0 02:553 
!~ 0 2 :5:54 

00 2:5:5:5 
002:5 ~ 6 
002:5:57 
roe:56 0 
Ll02 ~ 6 1 

065005 A 
025004 A 
160471 A 
065004 A 
02:5003 A 
1E.0471 A 
OE. :5 003 A 
00 504 2 A 
036147 A 
00 10 40 A 
0 0 256.2 R 
0 3607 7 A 
0 05 3 4 4 A 
076077 A 

002 562 001000 A 
00 2563 00 4 0 6 6 R 

233E. 
2337 
2338 
233 9 
23 40 
2 3 41 
2342 
2313 
2344 
~345 

2 3 46 
., ., 4'7 ... .... , 
2343 
2349 1'110X 

S TB 
LDB 
t•' U L 
S TB 
LDB 
i'lU L 
·s T B 
TXB 
LDX 
JXZ 

L DX 
DXR 
sn< 
POPJ 

ACC+2,X 
Al:C+ l,X 
TEN 
ACC +l.>< 
Acc ,x 
TEN 
Acc .x . 

PTF LtlS 
r11 ox 

T.DEXP,B 

~CC C 1>=ACC C 1 ) •10 + OVFLC2 

AC C<O >=AC CC O) MlO + OVfLCl) 

RE STORE BASE REGISTER B 

HAS A '.' BE'EN PASSEO '? 

YES 
DE CRtMENT IMPLICIT DE C IMAL EXPONENT 

EX I T 

0 7 
0 7 
0 7 
0 7 
07 
0 7 
07 
07 
07 

FG 0 7 

07 
0 7 

•• 

0 7 
F G r. 7 

2350 E JE C 0 7 
23 51 ~•••••••• ~ •••••.,••••••~•••••••••• ~~•••••• ~ ••••••w•••••••~•••••••••••••• 0 7 
2352 • ~ 07 
2353 • N 0 R ~ A L I Z E A C C U M U L ~ T 0 R ( N R M ') ~ 0 7 
2354 • .. 0? 
235 5 • F'UNCTION: 
2356 • 
2357 • 

TD NORMALIZE THE 4-WDRD ACCU :~ ULATCR ACC WITH 2INARY 
EXPONENT iEXP. 

235 8 • EHTRY: ACC.HE. O 
2 3 59 • 
2360 w. £~IT : <ACC,BE XP > NORMALIZED 

* 0 ? * (I 7 
"" r 7 ·'"' .) ' 
lt: c 7 
.: 0 7 

07 
2361 ~ * 
23 62 ••••••••~~•••••• ~••••••••••••••~••w.••~•• ~•~•••••w••••~•~• ~ ••••••••••~•• 

..... 
' . 
07 

00 2'564 
032 565 
0 02566 
002567 
0 02570 
00 2571 
00 2 5 72 

005024 
01500 3 
004241 
0 01004 
002632 
00 101 6 
0026 1 0 

A 2364 NRM TEX . LOAD X AS BA~r RE GIS TER 07 
Oi' 
Oi' 
07 

A 236'5 NRML l. DA ACC,X 
A Z366 LRLA 1 
A 2367 JAN t! RMX E~IT WHEN NORM ALI ZED 
R 
A 
R 

0 025 ? 3 01~004 A 
00 257'4 05 500 3 A 

~ 

0 02 57 5 015005 A 
0 0 25 76 055004 A 

:::0 2 5 77 01 ~ 0 0 , •" 
0 02600 05'5 005 ~ 

00260! 00~ 00 1 (1 
0 02602 05500 6 A 
0 0 2 6 0 3. 0 1 6 ·0 2 -:. A 
002604 140472 A 
Ot'l25 0S 0 5 6024 A 
00 2 €.06 00 1 000 A 
0 02607 002565 R 
0 0 2 610 01 ~ 003 A 
0 02 6 11 025004 A 
0 02612 G0 4401 A 
002613 05'5003 A 
002614 015004 A 
002€.15 02500~ A 
00 2 616 0 0 ~4 01 A 
C0 26 1 7 O::i5004 A 
002 G20 0 1 500 3 H 
O·J 2621 02:100 6 A 
00 2 6 2 2 0 04401 A 
0 0 2523 O:i 5005 A 
002624 065 00 6 A 
0 02 6 2!'1 015024 A 
D02 F. 26 00 53ll A 
IJ02627 05502 '~ A 
002E.30 0 01000 A 
0 02631 00256 5 R 
:J 0 263 2 00504 2 A 

0 02633 001000 A 
0302 63 4 00 4 06 €. R 

·' 

• 
0 026:!1~ ·016 0 2 2 A 

. . 

2368 

2369 

.:!370 
. . . 

2371 

2 37 2 

2.373 
2374 
237 5 
2376 

. ! 
. .. 

237 7 NRM4 
2 37 8 
2379 
2 3 80 
2381 
2 38 2 
2JS3 
2 384 
23 85 
2386 
2387 
-"'· "",..., C....JoOO 

238 '3 
2390 
2391 
2 3 9 2 
2393 

239 4 tiRI'IX 
2 3 9 5 

JANZ 

MDVX AX 

MOV XAX 

MOVX AX . . 

ZAX 

! . DA 
SUB 
Sl' A 
J ; iP 

LnA 
U:lE 
I. AS l. 
S TA 
LDA 
LDB 
LA SL 
STA 
LDA 
L !1l3 
LA S L 
S TA 
STB 
LDA 
DAR 
S TA 
J !•1 p 

T XB 
P I.! P J 

NRf'l4 

ACC+ ltACC 

ACC +2,ACC+1 

ACC+ 3,AC C+2 

ACC +3 

E C::X P•! 
D!:5 .. :· 
CEX PtB 
tlR r: :... 

occ, x 
AC C+ lt~ 
l 
ACt .)( 
AC C+1tX 
OC C ·q~.x 
1 
ACC+ld( 
P. CC+ 2,X 
ACC +J,X 
l 
A ~ f"'• 2•X 
P. CC+3 ,X 
J::C·:P ,X 

BEXP , X 
t'{ R ~L 

ACC ( O) = 0 ? 

YES . S HIF" T 1 WORD 

SHirT ACC(0 ) LEF'T 1 

~~lfT AC C( l ) LEF' T 1 

SHIFT A C C C~) LEFT 1 
SHifT ACCC3) LEF'l. 1 

DECREMENT BINARY E ~PONEHl 

CONTJ~UE N O ~ MALIZE L UO P 

RE S T~RE BA SE REGIS TE R B 
E XIT 

"g t:" vp 
~- ..... f"'\ 

. ;. 

f G 

C? 

0 7 

07 

0 ;• 
(1 7 
0? 
07 

0 7 
1)7 
0 7 
!.) 1 
" . , . I 

0 7 
n .• ,._ ,/ 
I ., 
J ( 
r 7 
'l ,. -. 
0 ·' 
0 7 . 
v ' 
0 7 
·;I 
(! ? 

0? . ~ . . ' 
' ' 

2396 E .J tC 07 
2397 ········~~···················~·w.~~-~··· ~~ - ~, ·~··w.••······~Y.············· 01 . * ~? 2398 • ~. 
2 3 99 • C U T P U T C H A R T D B U F F E R ( D C B ) ~ Ol 
2400 ,.. . • • . • 0? 
2 4 01 • FUHCTID NI TD OU TPUT A CHARA CTE R TO THE B ~ FFE R • 0 7 
2 4 02 • ~ ~ 7 
2 4 03 ~ ENl~Y: BCHAR = CHAR TO BE OUTPUT • C7 
2 4 0 4 • ASF'L.rtF: .o IF F I F LD I S TO EE TE RMINAT ED BY AH ••• ~ ~ 7 
240~ * ~T = F' lE LU ~IDTH • 07 
2406 • • 0 ~ 
2 4 0 7 • EXIT : •;c• OUT F'U l' IF' ~ S f"L.NE. O A~ D WT = 1 • 0? 
2 4 0 8 ll'( IJIR£CT TO FRS I F &.IT= O w. 07 
2 409 • • 07 

2 41 0 ···~········~···~········-········~~ - ~~-~ ~ * ·~····~~····~·-···········- ~ ~? 2 41 2 CCB T ~: A :S 11S F'L ,DClS4 IS· ~ · FL AG Sf T? Cl 

• 

- - . -- -- .. 

. . 

02336 
0 2337 
0233 8 
022139 
023 4 0 
0 2 341 
02 3 42 
0 234 :3 
023 44 
023 4!: 

0 ,:0 ~. 4 .!: t,;;. ~ ..-_ .. 

0234 ? 
0 1"'\':+ 4•·:· c. v • .... 

02349 

023 50 
023 51 
023 52 
0 2 3 53 
1) 2354 
0 .... .-. c: c; 

.:. .. :. .J -

02356 
0 2357 
0 2 3 5 8 
0 2 3 5 '3 
0 2 360 
0 2 2: E.1 
02 3 62 
0 2 3 64 
0 2365 
02366 
0 ~"')£"'? 

'- -' V f" 

0 ~ ..... " j:l c: . .:.o .. 

01. ,.. '=' .., t• C. ._, r ' .... 

0 2 3 7 1 

023 7 6 

0 '.) -~ 7 -,. 
~ ...., I ~ 

023 7 8 
0237 '3 
0 -=· •') 0 ,., 

(,.. <J \." -· 

(I -=· ·:· ·=-· 1 .......... \.J "" 

0 ,, ·:- 0 ·;, c. .._. '-' ~ 
023 83 
(' -=· --:- •::0 ..... 

• ~ ·-· '-' -1' 

()2385 
0238 6 
0 ~· .., ·=· -., ~ ._o OJ ( 

0 2 38 8 
02389 
r. -:. ·') n ,~! 
v !- ·- · -:? ... 

0 -;:. ·:· 0::. 1 
' '-' ' ..... ... 
0 -:;, '.) 9 ·:> .__ ...,, L . 

Cl '=' ~· Q ') 
'- - · J' ·-· 

0239 4 
0 ·~ .-, 0 ~ c.. .,j ..,. .J 

0 <0 "':-9 h c. ..._, ~ -
0 2 3 97 
t., ·:· "::• c. ::. 

.... ..., :? ·-· 

t.) ·:- ·:: 9 ·:; .... .... .. . 
02 4(1 1j 
r;24Ll1 
02 4 !)2 
02 4 0:::: 
0240 4 
Cl· ~·lt"i~ ._ r .... oJ 

02 4 C . .; 
[1240 ? 
0 2 4t1 8 
02 40 9 
024 1. 0 
0 -:>• • ·=· &.... ~ .a. L... 

• 



. ..... ____ 

E.2 YDRTE~ Lt STirlG 

:)')2 636 
~02 637 
~ll.j2 64 0 

00 2£4 1 
:)'J2E. 42 
"0 :0'4? ... """' lj. ..... 

0 :32644 
r.n ~~4c; 
.. '4' '- ._, ~ 

•.. •l " c 4 "' .... •. ... ""' '=' 

C02E. 47 
0')26 :il) 
o:J26:=i1 
0026 5 2 

.-. " ~ 6 .,. 3 
-·-- ••. J ..... 

p f .l 0 1 0 
00 2 647 
G 161 71 
00 ~3 11 
!)0 1 016 
00 2647 
0 0 6010 
0002:52 
056030 

0060 1 0 
0()0~04 
006~05 
004774 

0 16171 
001010 
002660 

-R 
A C'4 1 3 
A 2414 
A 2415 
R 
H 2416 
• 

A 2417 
2418 

2419 

2420 
""~" '"' " ""1 "0 " " v V '- '-' ...) o...J o.; V 4J 'I H 

CC2 657 0.0 4 06 €. R 

002G 60 

0 02€.62 
""' ~' ':) c ~ .., 
. '-· ~. y 0 ~ 

0~256 .:t 
~ 0 -,.,... • 
1.1 c . .,:. 0 .J 

0" 2666 
CC2667 

00 2670 
(•('>•6 "'11 
• J - t . 

(J U2672 
r•Q<'€'?3 ... L.. • ( 

, ooo-.:> C7 4 
••• L- v f 

'~ IJ267 ~ 
,. " -=- ~ -;P .: • '• -·'-'I 0 
,. ,.. ..... ,.?""P 

··' C. ·~ t r· 
~ , . ::0 7 0 0 - ) ._ . 

.:: 0270 1 
:: 0 2 7 0 2 
0{1 2703 
01:2 70 4 
0 02705 
· o·-· -- o'" •J c. , () 
(1 02707 
~: ('271 0 
... .... ...... .,11 
.· U C.l'., 
;'; .... -: ~ 7 1 -:> . · u ..... ¥ '-

00271~ 
(10211 4 
·J ti27iS 
:)1) -.7< , c.,. .&. b 

'J0 2717 

"i) ........ ... o .. c. t" c. 
n o272 1 

•·• ·" ~ 7 ""' ·:. ·t•·-•C.L-

01601 7 
() ~ 6000 

016061 
1 40424 
001002 
000464 
001000 
0 0 1 0 s :· 

0 16171 
126l!!i7 
146100 
14614 1 
l \~60~6 
!4617 4-
0 :5 60!52 
0010r.2 
0027 2 0 

0 0 531 1 
O:i6 022 
126056 
056056 
001002 
0 0 2 7 2 ;; 
005(11)4 
0760~ (. 

12614 7 
076147 
1.26 1 00 
056 100 
001 0 02 
002720 
076100 

OOE.Ol O 

,, 
"· 

(.'; 

R 

~ r:. 
~ 
A 
A 
A 
A 
A 
p, 
R 
~: 

A •• ,., . ' 
A 

" 

2421 

242:5 

'"'4'"'' c 1:.0 

2427 
~4~·=> 
'- ~ "' 
2 429 
2430 
2431 
.... .4 ~ -~ 
c:;..-.,:.t:. 

C:433 
2 4 :;: 4 
2435 
2436 
2437 
2438 
- · . ~q .::. . " . ;, ... 
244 0 
244i 
2442 
2443 
2 ·144 
244:5 
2446 
2447 
244S 
24 4'3 
'=' t!_ e"j 0 
'- .... '·· 
2.:15 1 
""4 ... ~ c. '-' .~ 
'"" 4 ..... .:. • .I 'oJ 

2455 
2 456 
'""4"'~ c -J' 

2458 
- 4 ~ -:, .... -· / 

2460 
246 1 

'""4f .... L. - .;:, 

2 4 €. ·~ 
-~4 .:: ... c. --· .J 

2407 
..., 4 c r· c. 0 .:, 

21169 
2 4 70 
... 4""' c ( .. 
2 4 72 
2 4 73 

2<17 4 
2475 
2.:;? 6 
-·4-:r·;~ (' f 

~'47'"' c. 0 

2479 
2480 

"4"'' C OA. 

"' 4 "" ~ .~ Cl c: 

OCB4 

L!lA 
D~R 
JAIJ Z 

LL AI 

s T r~ 
P US HJ 

TlAB 

Y$RE R~ 

wr~P. 

.~ - . It-- -v .-:. _, , ... _ 

t!T ~ OCB6 

P R 0 •.:: R A M P A G E -=· 4 ._, 

YE~ 

WT 1 ? 

YE $ . LOAD " • • AS OUTPUT 
au ·rP UT CHA~ ·r a BUF FCR 

ri i~LD O~H~WSTED 

LI ST !tiG PAGE ( 

• 

66'5) 

V2 

V'2 
V2 

f' G 

(17 
il ;~ - . 
0 -· • .. 

( . ., 
' ' 07 

,. , 7 
•. ' 

02 41 2 
0241 0:: 
0? 41 ~ 

024 1 '' 
024lf:~ 

0241 <) 

'-' "' ?J r , J • NO. R: TU RN FG ~· 7 02<~20 

DCE6 i~i.lVB AB ,., ,... , .,.. TI' D '"'"'1~~'P 
·1 1.; ,- .. ":. " ' r ...:. r, 

t..' ,... ~ 
t r.... .; ... . S TAC K F G :j 7 02421 

LtiA 
SUE 
. "' f' ,., t I .. 

JM P 

~ ',- c ... _ .. J r:. 

:=-:n:...K E'l, I! 
•·cur .. . . • l 

r: t: • ...... C': 
; r '· .. ~ ·-' SCAN FOR NEX T FORMAT CHAR 

RETUR~ T O FURMAT SCAN 

0 " 11 

.... .... * - ... .. lll - ~ - ~ • "' • II ~ ~ .. - ... ll! - ll! "' '"' "' "'"" ll! "' "' ..., ..., .., -.t; .... "" ""' "" 'M ..., - ' • • ..., ,.., .. • ' " "" .. • • .., • ..., 'M "' ..., ..., • • ,... ..., "' ,., "" ...., "" ..., .. - "' "" ,., "" ...., .... w. . ...-.; •• ""'" & ... • .... w. ..,..; .~ Jill: ::.; ~ .11' 1'1'1: •• .;op:; ,'l't ;w, /P', "'lll; ~ ~ .~.-; .-... :""'. ~ .. l'l": ;.,; ~. ~ :.; ;or; ~- .~ ."f': ;"!'; !'; ,or, ~ ~ ~ l'r. lr. ~ • ...:: ;rr :.:: it: :or; ~ ~ :.; ..... ..-; ..... .... ~ )II'; 'I{ ;or. ;or: ;or; :'1': 

• *-
• 
lf. 

~ FU NCT !ON: 
• 

D u T p Ll 

TO OU TPUT 

T u M 

A STR IN G OF 

• 1 c 
.- . 1 ' "" r. ~'- n n .~ ... .j 

I E • 
L. r: ( 

o. · r. R [ <:· r· M -, I •J r 
1 ._ ._·_ , · • ·) r_ 1 1 : , , ;.., 

0 

A 
H 

:« EtHRY: OUT PUT HUMB ER ( S r; F L , C i-H: , D E >~ P ) , i.J 11 E f<: E : 

"" .•. 

.,. .. ·. 

--~ 
"· 
* 
~ 

""- EXIT • • 

IH 
I F &.I 
PT F'L 
DT .:: 
l. Fiol 
>< FL 
~-: f' &.1 

-

----

·:· r: ·~ I .... u r _ S I Gtl -- ·' ·-- 1 

:· ... , -. r u ~ • +. 
c~ ~· . _. ; . .... ' . 

A~ R A Y OF B IN ARY DECI~ ~ L DI GilS 
!" a ",,. 11 A L I z E D '" .:· -' · .~ T I M ~ · ,., • F· ·• ,.. r n r· • · u ~· B -- --. 1 f . ..... , ..... J.;: • i ' ._ H I~ i 1 I . .~ f-: . 

n ~ .... P 
. . t'\ . 

F ;:E LD WIDTH 
! NrE GER FIEL D UI ~TH 

1 IF •. • ro BE OU rPU1 , 
f' RP.CT IONAL FIELD >l! ';J TH 

' J OT HE RWI S E 

WI DT H OF LE~DING Z~. R O ri [L ~ 
~ !F f: )<PONENT FIC !.:J PRFS C'::~'!, 
, ....... ·~ "tJ ,_ "J ... 
t - t ' •• ,... ..... ., ~ i 1 ' FIELD Wlt:H 

0 'T' 1-' ~- ,., I • I <:- E 
I , '•• 1'1:, .-J .,,;. 

T [] F R S H! R U 0 C B 

F ) 
ll! 

~; ;_! i-: B E R Jr. 
!a! 
:.; 

.. ~ 

~~ ll!ll!ll!ll!ll!~ ~~~ ll!ll!ll!ll! ~~~~ ~~~ll!~: ~ ~·ll! ll! ~~~ r -~ li! ~~~-~~~-· ·P ·li!V~ ll! ~·~·-~~ll!llll!~~~~~ll! li!I . 

- ~llll!ll!ll!lllll!.~ll!ll!ll!ll!~ ~- ll! ~ ll!ll!ll!li! W~ 

~ OUTPUt LEADING r LANKS ll! 
ll! ll!ll!ll!~ll!ll! ~·~ ··· ~-~~~~-ll!ll!·~~ 

ONF ~DA WT 1B 
ADO .::: r_;~:.. ,E 

~U B ! F~il B 
.. "E .; .... 

f"• I I """• 

•• "!. ·-· ... 
~- T ,., 
~ ,., 
) AP 

f'Tf!.... ,B 
! · ~ t::' u . ~ ~· 

"F" " • ·.·t.~ ~L! 

' •• 0 ~- &.;' 
ujii'·-' 

- "' • E' D "'•/E R -1 0 " * .~. I J, t.,. LJ ( ,.,. t" ,r. 

~~~-~ ~ -- ~ ~ ~ --~~ -~ ~ 
I; ~ ~~ 

CNF 5 

..... ...,. !"'\ 
..._ I t1 

t~ D D 
.- r 
.). I o 

I A 0 
~ ... . 
T-x , L ,. 

T" .,} ' ... 
fl .!) [ i 
. 1 \/ ... . ,. \ 

<"' T ~ .. 
..,; I 4', 
l·i ii 'F9 A B 

f' U ~ HJ 

.... - r-1 ... 
t-4··: . -; ._ ' Jj 

r: - -. 
:.' ' .;;. 
• ... T'l 
11 • s ;:,, 
-' •.:r:··-
~. , -· 

u ·r , F.: 
.. • • , .- I B 
1- • • ·-· ~ 
•• , .,. t.- l B 
' ' I ' - · J 
T ~ I I B J. • ,.... , 

l.,...,l B .. . . '., ' 

I ...... .... 
r ·• • s;, 

-- . .. . ... 1 
.L-• L • .,i .. ' 

c , .. ·~ 
r -. • . 

BCl-iAR 

GET :- t,:- 1 n 
I .L -'-- cL.' 

SU":' T ':::A CT • 
• ' r '' r H ,.... .-. .a.,; I 

• 
... J '!"'· .... 1-' t-1 • • ..., I 

~·• • "R·r, ..... , ,~T -;:--c..,· .. , ~ .: .._,._ ,_, ,, I ' ' I J ·~ t f"' .,J I-

Of 
• • • 

<'U~T':.• ·"": I''\"' tt,.,...1 T •..f 
·~ 1-J ' ' • ., '-· t .,., 4 1.' I I 

FOR 
OF 
:JF 

•:· ,-;. ..., r· T r ,.,., "' ' ,c- I E I. D 
• f \ t~ '-' L L.• 11 l""t l-

~ I ! t .... ~:· .... , ... : I ! ; r" ,. ·-· 

'a.''· ' ' f '• .-...... ' .... ~. - • • ' 
• · · •· · r., ,... E ... ·,.. L- ' ~- L D ' /\ r- _: I 1 • i) I I .'. • 

-~ ·r o I, t . • "' ... ,-. 7 •. , ,. , ~ I ' ·- · , t"\ ... • :. ' •' J 

..,. ,_ , .. . ,.. ._•: ') R r; ,. ,.. 1 1 • 
I \:. ;\ ; o ~. C. ~ .. o) 

A L :_ mi 1 
S ET ':f: " 

~ . , ... t"' .. . .- (i i I "'·J T S::.• , ,•I i o'· ,., •. • ~ • f • 

0 •.J f:' .... f" ' .-.. . Y :.r..:. ~ - .1 ~·.< 

FOP 

RE DiJC E FRA CTT ONAL 
II 0 Ci: F I F.: !_ D ::; ·r 1 L l 

::-.- . D 
I .1. ' • • ~ 

0 1 •('"" "il' r n fl \ '\, t L . L..: ,.... 

'J E ~ I . ,_ 

:~ ST F~ ACTIQ :-:AL 
DE~ . E ·:· t.: •,• 

.,. ,- .I r . t. .. J 

~-

RE ~ ll~ ~ INTC SE~ FIE ~ D ~ ID T H 
DO ES FIELD S f iLL O ~~: ~~L O W 1 

!) 

'( E <' ~ . 
L 0 t'; :_; 

~ ET I ~;:· EG ER FI EL D WlD 7 ~1 
~LANK P ~ REPE ~T S HARAClER 

OUTP:jT COUNT 

0 
V 2 

V2 

.- ~ 
w .-

Ol 
,-. '":> ._. .-· 

07 

• •• ·-:o 
• • .. . 

• I ' • .., •· .. 

. . . -· ' .-. 4' 
"-' l 
" ... •,) ,.-
- -IJ/ 
[] '? 

.. , "? ·.· .. 
( :" -· -.-, 7 .. . 
.-. ~ 
: . ; - . 
(· ., - . :, ·.,. 

• ... . ,. 
c• ' 

- -,· - . -. .., 
·~ . 
( . ·c 
-· -.-. -.. ·: , 
.· . 

' .-.. ..,. 
' - . , ... .., 

'of ... 

. . . -. . . . .. 

.. 7' 

., 

. , .. ., 
.-.... 
·; ... 

1"1 - ••• 
~ .. 

-.., - .. 
-... . . 
. , 
. ' ·, ~ 
' . . ' . . _.· 

. : .. 
' -,·. ., .. · . 
:_ l 

-I , • . ' ., 
. . ('' 
. ' . . 
,_ ... 
'·· (' . 
.• '"'J 

- ' 

- -·. ' 

0242 5 

"~' 4 "'" ·-· c. c. ,_ ... 
,... j .A -=· , .... ...... .... ~;: .. • 
02 42 8 
/"o ~. 4 ""' .-. .... c. c. ... 
.-. ..... 4 -J II 
vC. -.J . 
r. ,-, A .,., • 
1_1 ..:. .., -~ J 

" '' 4~-. '· ' C: .,;) L 

02 4 3 :3 
, ... ..... ~.-.A 
IJ 1.":, ._.. ·~ ' •t 
.... ~. 4 -. ~-
!J c; .,) ,_, 

1-, ·=· 4 ·':- ,:· J ..... •J • ___ , 

,·, •:• 4 •":- - I 
I, '- 'wl I 

1-, ~. 4 .-..... 
-~ ..:.~ -.;, 

t~ -=· _,, ·1 7 
-· l. .... • 

, , ·;, ·1 4 '? 
•J ._ ,. •J 

... ,·:· ,. 4· ' •.• \,.., .... . . 

... .... . ~ &,;" r• 

.,; c• ~".J. 

/'. ::· cl. 5 l 
·~ - . . 
•' 'o ""t.'fC." • 
'·' .::. ', ... 
t· , ,.c•·--. 
• .. t... .:-: • ..; 

r, ··,; r: r: 
. . . ·=-- ';• .;;, . . 
~ .. -... .-- .. 
·- ._ .,. "o.J '.1 

"' '""' ""C' ' I l • c. ..... ..J •. 
,·, ·.j .AC • ' • 
J ..__ .,. ;:; • ., 

,· -=· ... -=:: ... • 
.: ·- ... · J , 
.-. -=-· ... b' ,, 
•J ... - • 

r. -::· .... .:: c .., ~- . ,. ..... .. 
···=· ·" t=;; ... 
'• ..... , '1' ol I 

n .- • .,. f' -. •• • c_· • t- .:• _. • 

fo ·:> A L • 
.. ·· - 'T v .. 

.-. "' 4 E· · ·. - ~ .. 
. . ' "'' t 6 '' ·' '- ' ' ,... -. • E ., 

' ·' .:: ' T ! ' 

(' 2 4 6 : 
.... -. ... ~ .. 
'"' : Lor ,. ••• 

~';' 4 7 1 - - ' 
.. '::0 4 7'=> 
"-' '-•=-
.-, ·-:· 4 /- ·:.:· 
"J L, •' 

... ::•4'? ,: 
·-· ... i • 

,-, ·=· 4 '? e.: 
' • ' t H I •,J 

t· ·:.- 4 ·:; . . '·. ~ . ,• 
... - 4 ., --

1_: ... ~ ,· • 

• • ' ::J ...... • · -4 '" " 
'·· !;;;. , . . .. 

0 .:. .-:1. 0 ·:-
.... -, V I 

. . -... . . . -- .... ------·-- ----· ·- ....... . .... _._ . -- .......... ____ ,_ .... --·· ·- . -_.,, .._. _____ ---- -- -. - ...... ,..,_, ____ --- -·--·-·-. - .. .. __ -·------ · ~·-·, 



?~ - ... . 'f 

r . . 

£. 2 YORTE ~ LISTlHG 

002 723 0051 76 R 
00 2724 006505 A 
002725 004?74 R 

2494 
248:5 
2486 
2487 

0.0272€. 0161:57 A 
002 727 001010 A 
002730 002740 R 
002 731 006010 A 2 4 88 
00273 2 0002~5 A 
002733 056030 A 24 S 9 

002 734 00601 0 A 
·~ 0 ':) .,. ':' -: 
"'-' '-' w-

002736 
C02737 

00263=:; 
006:505 
004774 

R 
A 
R 

2 4 9 0 

• 

Y$RER S 

••••••••••••••• 
• OUTPUT S IGN • 
!IRI!li····Mllll!li!IRll··· 

. TZA B S GrL,DNf20 

L D::li 

STA 
PUSH..,! 

BCH AR,B 
DCB 

PRDGR E'>M PAGE 35 LISTING PAt1E ( 

DON T ' OUTPUT • +. SIGN 

OUTPUT • • 

2491 ·········~·············· 2492 • OUTPUT IN TEGER F IELD • 

002740 016100 A 
00274 1 056052 A 

002742 
002743 
~ 0 27 44 
0 027 4 :5 
0 027 46 
(.' 027 47 
0027 5 0 
0 02751 
002752 
0027'53 
00275 4 
002755 

0027 56 
00 2757 
0027 6 0 
002,76 1 
002 762 
00 2 763 
00276 4 
00 2 765 
;) 02 7 66 

0 16007 A 
056050 A 
0 1 6052 A 
00 5 3 11 A 
001 00 4 A 
002 7 75 R 
05605 2 A 
036050 A 
0 46 050 A 
0 150 00 A 
126177 A 
0 56030 A 

0060!0 A 
002635 R 
006505 A 
00477 4 R 
016050 A 
14600 7 A 
14620 0 A 
0 0 100 4 p 
002744 R 

002767 0 161 77 A 
':"10 2 770 0 56 030 A 

002771 00 601 0 A 
002772 00~176 R 
O:J 2773 006505 A 
00277 4 004774 R 

0 0277~ 
0 0 2776 
1)02777 
003000 
0030 01 
0 03.0 02 

01 6 147 A 
00101 0 A 
0030::'i 3 R 
0060 1 0 A 
00 0256 A 
056030 A 

co3 oo3 o o6o1o n 
003004 002 6 35 R 
:) 0300~ 006505 A 
0 0 ~ 0 Q. 6 0 0 4 7 7 4 R 

00 3 007 
0 0 3010 

. 
016176 A 
056052 (.l 

00 3 0 1 1 016177 A 
003012 05603 0 A 

0 03013 0 06 0 10 A 
0030 14 00517 S R 
0030 1~ 0 06~ 05 A 
00 3 0 16 00 4 774 R 

. 
003011 OH.Q.:H. A 
003020 1461 76 A 

·oo302 1 0 56 052 A 
003022 ,0, 1.605 2 A 
003023 005311 A 

... • 

• 

2493 ......... ~~~······-······ 
2494 DN r2 0 MOYBA B IFW •COUNT LO AD LOOP COUNT 

2495 

249 6 
2 4 97 
2 493 

2499 
2:500 
2501 
2:50 2 
25 0 3 
250 4 
25(1 5 

2506 
250:1 

2502 
2509 . . 

251 0. 

2 511 
.. 

25 12 
2~13 
251 4 
2 515 

2516 

2517 
2::'i18 

2519 
2 520 
::: 521 
2 5 22 

·. 

2525 
2 526 
2~ 2?: 
252 8 

Dlifll 

' I 

t1CV BAB 

LDA 
D>)R 
JAN 

~ TA 
l. tr )', 
HiR 
L t• A 
AT.ID 
STA 
PIJS HJ . 

I. DA 
S l!:B 
SUB 
J A T'i 

MOVB AB 

PUS HJ . . 

.,. ••••• ll!ll!:f.ll!ll!ll!. 

ll OUT PUT '. • • 
l!!J!,_ •• ,. ..... llll!llll 

' CNF 30 TZA B 

LDRI 

STA 
P US HJ 

~CH lh CHBPT 

CCUN T•B 

0Nf30 

C O!J N T, B 
CHBPT,B 
CH I:PT,J 
0 ' X 
A7.F.:R ,J 
i; CHA R•B 
OCB 

. 

CHEPT , J 
ACH B•B 
B J114.J~ 
ONFL 1 

.. 

AZER ,B~HAR 

. 
RCH 

"•T f l_ , ONF'40 

025 6 

• 

IN IT IALI ZE CHB ARRAY POINTE R 

DE LREMENT COUNT 
EXIT WHEN FIN ISHED 

BUMP CHB P0 1NTER 
GE T DI GIT 
CONV £RT TO ASCI J 

PUTPUT CHA RACTE R TO BUrFE R 

. 
LO AD • 0 • A S ~ EPEAT CI~ARAC TER 

OUTPU T •o• FILL 

SKIP IF' NO •.' 

LOAL •.• AS CUTPIJT CHAR ACTER 
DU -=- PUT •.• 

········ ~ · .. ···~~,.~~············"~~···ll!~~·~·· • OUTPUT LEADIN ~ ~E ROS IN FRACT ~ DNAL FI E!- D • 
* ........ ~~·······~·············~ll!~~-·~~--~ ~ · MCV BAB Z F ~,COUNT LO AD LEADI NG ZERO COUNT 

MUVB AB A7.ER,BCHAR 

PUSHJ RC H 

.•.••••....••••....•.•. ~ ... 
ll! OUTPUT FRACTID N ~L PART • 

········~········~········ S U1.BBB Dr,zr~,COUNT 

0Nfl2 cautn, B 

LC ~D •o• AS R ~ PE AT C HARACTE~ 

OIJYPUT LE A D! ~G ZERO S 

LOAD COU NTER 

DE::J?EMENT CIJUNT 

666) 

V2 

V2 
VC!. 

. ' -~ y.:: 

V2 

V2 

lr' 2 

07 
07 
07 
07 

. 
02494 
02435 
0248E. 
02437 

0 7 0 2483 

0? 02 489 
07 02 49 0 

07 0249 1 
07 02492 
07 02493 
07 02491 

07 02 49 5 

07 
0 7 
0 7 

0 7 
u7 
07 
(• 7 
.-, -... ' 
0 ? 
:. 7 

. 7 u. 
0 7 
07 
r· ,. 
' • I 

07 

02496 
02497 
02498 

0249'3 
02500 
·o 2 so i 
0 -=· ~ r. ·::· '- .,... I,J '-

c' ~. "" 0 ..... . c. .._f ·;) 

025 0 4 
~u ·=· ~ L-1 ~ '- ~ -

02506 ' ~ "",., .. , 1,.~ .:: ..J "" ; 

0 -. "' ·r, ·--c. ""' - •:> 
02509 

025i 0 

V2 07 0 2 511 

V2 

0 7 ,, ... 
... ' 

n .. .r 

0 7 
0 7 

r. .,. 
1.1 I' 

C/ 
r.: 7 
C.• 7 

0 2515 

02516 

0 .... ... 1 .. , c. .J ( 

0 2 518 

02520 
02 521 
025 2 2 

V2 0 7 02523 

' ' ·:> y,_ 07 02524 

0 ::' 
(; 7 -. .., 
.... ;' 

()? 

·~· 7 
J 7 

02525 
0 •j c:: ·~ ..: 

L.. ""' '- ' J-

0 ..... C' ..... -, 
C..J C. f' 

0 2528 

0 'j "\ ·::> q L ... .._ . 

0 ? 530 

• 



. ·-·· . . . 

- - . ... 

E.2 YDRT~~ LIS~IHG 
• 
J • ' 

o o30c4 ·ool ·JJJJ4 
0 0 3 0 2 ~ 0 0 3 0 :5"3 
o Q. 3 a 2 f! o 56 o ·s 2 
0 G34t .. i" 0 360 ~ 0 
003030 0460:50 
00303 1 0 15000 
C0303 2 12617 7 
003 033 0 56 030 

, i . 
~ 2531 
R 
A 2532 
A 2~33 
A 2534 
A 2535 
A 2~36 
1=1 2537 

2538 
003 034 006 010 A 
00303 ~ 
003 036 
0 03037 
003040 
00;30 4.1 
00304 2 
003043 
003 044 

00263:i 
00650~ 
004774 
0160:50 
1460 07 
14 6 ~00 
0 0100 4 
00302 2 

R 
A 
R 
A 
A 
A 
A 
R 

C 0304 :i 0 16177 A 
0030 46 0 .~ 6 0 30 A 

0030 47 00 6 0 1 0 A 
0 030 ~0 :JO ~l7 6 ::.\ 
0030 :51 00650:5 A 
0 030~2 004774 R 

25~3 
2 :540 
2 ::S41 
2 :542 

2:543 

2 544 

YtRE RS 

' J AN 

ST·A 
LDX 
Il'tR 
LDA 
ADD 
STA 
PU SHJ 

1 
LDA 
SU B 
SUE 
JAN 

MC VB.AB 

PU S HJ 

ONr40 

CDUNT, B 
CHEPTt.B 
CH BPT,B 
o , x 
AZERtB 
BC HA R,B 
M,.. B u ,_ 

CHBPT,B 
,..,.~H"' B ... .... . "' ' 
E D1 4tB 
ONF L2 

AZF R, ECHAR 

RCH 

PRO GRAM PAGE 36 

EX I T ~HEN fiNISHED 

POINT >': AT DIGIT 
BU11 P CHB PO I tiT ER 
GET DIGIT 
CON VERT TO !iSC II 

OU TPUT CHAR TO BUFFER 

LIS TING PAGE < 

LO AD •o• AS REPEAT CH~R~CTER 

OU TP U1 • 0 • FILL 

254 5 ONF40 TNZAB >~ FL., ONF50 TE S! EXPON ENT FL AG 
0030 ,3 
003 0:i4 

:JG 30 ~6 
·· oro..,._ c.., 
t,.t ..:>U ..Jf 

01617 3 A 
001 016 A 
003066 R 

0 1042 3 A 
0560 :5 2 A 

~~ 0 3 0 6 0 0 1 6 2 0 2 A 
003061 0560 30 A 

00306 2 
0 030 63 
f ! 0 3 0 6 4 
Ll0306 5 

0 06 0 1 0 A 
005176 R 
006~0:5 H 
004774 R 

2546 
2547 
2:'348 
2 549 

2 550 

2551 

2 ,S52 
2553 
2 554 

003 066 
003067 
··1 '' ·-:> 0 7 r, 
• .. ·-· ..J t v 

0 06 010 A 25~~ 
000 3 0 5 A 
056 0 3 C A 2556 

Oli30 71 0160 61 A 
0 030? 2 00 1 0 1 t:. A 
0 03073 003077 R 

003 074 016030 A 
003 07:5 005311 A 
o o307 6 osoo3 o A 

2 ~ 5 7 

2 ~53 

··~····~······················· • ~UTPUT BLA NK EXPONENT FIELD • 
·················~~··········~· MOVPAB FO UR,COUNT SET 

1·10 VBAB P. LI'IK 1·, BCHAR 

BL ANK t:OUI'i T TO 4 

PUSHJ RCH OUT P UT 4 B LAN~S AND EX IT 

················~··'····· • OUTPUT EX PONEN T F IELD • . 
........................ #. . . . 
ONF~O L DA I 0305 

.. 

S TA 
TrlZ ~B 

DAE 

J CHAR•B 
f D L K E '( , 0 tH· ~ 2 

ECHA R 

SET EXP ONENT CHARA CTER TO " E' 
IS F OR MAT DESC RI PTOR ' D' 7 

LOAD ' D' 

25~9 ONF52 PU S HJ OC:B OUTPUT ' D ' :JR ' E ' 
00307 7' 006010 A 
0 0 3 100 002 63 5 R 
003 101 00 6~ 0::'.i A 
003102 0 04-7 74 R 

0 0 3 103 01 6202 A 
C ,':';' 104 05 6':'30 A 

" "' '·' 10~ ... •j ..... .J 

0031 06 
' 0 ') 1 0 7 ,_, w • •• 

... ,...~ 1'" 
·-· fJ . .) J. u 
:} 03 111 
0031 12 
G 0 3 113 
'u' 0 '-:> • 1 ... ~ ,, ~ 
003 115 

00 3116 
00 3117 
003 12 0 
003 121 
(. 03 12 2 
O:J3 i2 :3 
0 03124 
C. 03 125 
003 1 26 
(t03 12 7 
003 1 30 
003 131 
003 132 

• 

0160 55 A 
001 002 A 
003116 R 
~~ - "'11 v u ... c. 
0 0 ~111 
0!5605!5 
006010 
0002 ~:5 
056 0 3 0 

A 
~ 
A 
A 
A 
~ 

006010 A 
002635 R 
006505 A 
00 4 774 R 
005024 A 
005001 A 
025055 A 
1704/1 A 
05505 5 A 
005021 A 
00 5 0 4 2 A 
126 17 7 A 
0 5 61J80 A 

003 133 0 06010 A 
003i3 4 002635 R 

256 1 

2~ 62 
2~63 
2 ~ 64 
2 ~ 6 ~ 

2566 
2567 DNF55 

2 568 
2 569 
2 570 
2571 
2572 
2~73 
2 5 7 4 
2575 
2576 
2577 

MO VBAB 

CPA 
IAR 
STA 
LDA I 

STA 
FU S HJ 

TBX 
i HI 
L Tt T:' 
DIV 
S TA 
TnA 
TXB 
ADD 
S TA 
PU SHJ 

JlLNK l,BCH AR 

DC<P,ON F' 55 

n ":t ~ t;;': 
' IL,. ._I ..,.• 

T • .... • ·' ,... ""' B ..... 1 .H ~f 

r.!CB 

I• E~~P,X 
TUl 
l.Jt. X F' , X 

A2ER ,JI 
I!CHA R,B 
O...: B 

LO n D BLANK 1· a R PLUS 

I S EXPON ENT NEGAT IV E ? 

YES 
CONVER T TO P.B S 

LOAD •-• 
OU~Pu ·r EXPONENT S I GN 

LOAD X AS F A~E RE G\ST ER 

GET C<PDNEN T 
GE T DECIMAL DIGiTS 

GET TENS DIG IT IN A 
RE STuRE BA SE REGIS1£ R B 
CON VERT TO ASC I I 

OU TP UT TENS DI GI T OF EXPONE NT 

... • __ ..., • • • - -·-· · • • .. 0 -· . - ------ - -·-··-·" .. --... .. __ .. ·~.. .-. .. ._ ___ _____ ··-- .. ....... _..__ ....... _ ~~ - - -. ..... - ··- -.. 

667) 

V2 

V2 

V2 

V2 

V2 

V2 

V2 

V 2 
'·1'2 

V2 

V 2 

V2 

V2 

V2 
t ,I ~ 

· ~ 

V2 

V2 

07 Oc531 

C7 025 3 2 
C7 02533 
!) 7 02534 
07 0253 5 
0? 025 36 
07 0253 7 
07 02 5 38 

... ..., 
l i , 

0? 
0 7 

n ·~ 
v • 

02539 
0 2540 
02 5 41 
025 42 

0254 8 

0 7 02544 

Oi' 02 5 4 5 

07 0254b 
07 0254 7 
07 0254 8 
t1 7 0254 9 

07 0255 0 

07 02551 

07 
... 7 ' , . . . ~ 
!j •. 

07 

.. . .... .~ · . ..., 
··' ( 

0 2~i52 
02553 
025 54 
O"'C'"'5 c. -...' ...,) 

,., '? 0~5'-"0 .. • ... .... .J v 

( ? 0255'? 

:J7 025 6 0 

0 ? 

0? 
r. ·,• 
\,1 ,• 

ro '? 
v • 
t '; 7 ' . 
(j .' .-. _, 
v (" 

07 
•) 7 
(. "' I / 

.~, ., 
·- ' 
fl ·, -· ( " ., l l ,. 
l) ? 
07 .. . .. 
•.i •' 
.·J 7 
I • 

02~6 1 

02 5 62 
0 " C' ..: ·:c:. ...J v .. · 
0256 4 

02566 
025G7 

0256 8 
( 

. .,.,. 
) ;;;: ... d;, :> 

I} 25 7 (1 
02571 
U . . ;, 5 ., ·=· '- ... , .... 
0257 3 
02574 
0257 5 
025?6 
02577 



• 

-... . . 

• 

E. 2 YORTEX L1STIHG VtRERS PROGRAM PAGE 37 LISTIHG PRGE < 669 ) 

003135 
003136 
C03137 
0 03140 
003 141 

t..: 03 142 
003 143 
00 3144 
0 0314~ 

00 3146 
'J 03147 

1:! 03 1~0 
003 151 
;)0 3152 
00 3 15 3 
30 31:54 
') 0 315 :5 
0031:iE• 
lj 03l:i 7 
0 03 1 60 

00650~ A 
004774 R 
01605:5 A 2578 
12617 7 A 2579 
0:56 030 A 2580 

0 060 1 0 A 
00263:; R 
00650~ (l 
004774 R 
00 10 00 A 
003142 R 

2~81 ONF"60 

2582 

l.DA 
ADD 
STA 
PUSH.J 

J~1P 

2583 EJ::: C 

OEXP •B 
AZER•B 
ECHAR •B 
or.B 

RESTO RE UNITS DIGIT 
CON VER T TO ASCII 

OUTPUT UNIT ~ DIGIT / ••• I EXIT V2 

07 
07 
07 
07 

07 

258 4 ··~···· ~ -~~·····~~···········~· ~-~~····· ~·~·····w.····~·*~······~~······ 25 85 • * 
07 
07 

• . . 

. . . -

Olt>164 
00614 0 
0000 1 6 
00 1010 
0031~6 
0 1042 2 
1 1 042 7 
O:::i6 1:5 4 
036 01 6 

2586 • 
258 7 • 

0 P E 1'1 f I L E ( D P N > 

25SS Ill FUNCT ION : 
2~89 • 

TO PROC ESS CALLS TO OP EN "' rJ ... " Rt':U FILE 

2~90 • ENTRY: 
2591 lf. 
2592 ll! 
25~3 • 
259 4 • 

DIRECT F l~ OM RDE 
UN IT = f OR TRAN UNIT NU MEER U 
RETU RN = CAL L SEQUENCE ~ DDRESS 
RETURN <5> = ADDRESS OF" LOGI CA L UNIT NUMBER L 
RE TURNC6 ) = ADDRE S S OF re B ARR~Y 

• 

2595 lf. RETU RN<7> = MDDE< REWIND DR LEA VE) OF VSIOC OPEN CA LL 
2 59 6 • 
2597 !I! 
2598 • 
25 99 • 
2600 ll! 
260 1 ll! 
2602 • 
26 0 3 ll! EXIT : 
2604 ll! 
260:i • 
2606 • 
260 7 • 
2608 • 
260 9 ll! 
2610 • 
2611 • 
261~ ll! . 
2613 !if ·.' 
2..61 4. ;. · 
2615 ll! 
2.6 1 6 ll! 
2617 • 
26 1 8 II! 
2619 , 
2620 • 
2621 ll! 

.. 

F"OR LO GICA L tiLES ON LY : 

RETURN C8) = ADD RESS OF LO GICA L REC ORD S I ZE 
RETURN C9 ) = ADD RESS OF l / 0 B UFF ~ R ARRA Y 
RETURN < 10) = ADDRESS OF READ BEFORE WR IT E FL~G 

FCB LI NKED TO CHAIN 
ADFC B = ~ DDRES S 0~ FCB 
(C B CO) = LOG I CAL REC.ORD S IZE 
FCB< l > ·~ BU.FFER ADDRES$ 
FCB OP EN i D BY VSIOC OPE N CALL 
FCBC 11 > = U = F ~RTRAN UNlT NUMB ER 
~ CBC 1 2 lCBI T S 0 7 7) = L = LOGICAL ~~ IT HCI1FER . . 

LOGICAL ~IL ES ONl. Y: 

.FCBC?~ = CURRENT LOGI CAL RECORD NUM BE R 
FCB<12)(BtT RB ) - 1 EN ~Bl.E READ :SEF OR E URI Tf. 

. - 0 DI :;ABI.E RE AD BEFO RE ~IR ITE 
(Bt T LF" > = 1 LOGI CA L FI~ ~ 

0 NO T LtJ GICA L ~lLE 
CBTT RM) = 1 RMD DE VICE 

0 NOT "' '~D nc- ...... ... . • ... , , •• ·;, ... , r:-. 
<BI T GF) = 1 GLU~ A L FCB 

0 NOT GL OB AL ~~: B 

• 

• 0 7 
• 0 7 
• 0 7 
* (17 
• 0 7 
* 0 7 
t: 0 7 
• 0 7 
* :) 7 * I) 7 

* ~ 7 
"' 'I ..,. 7'/T. I. I' 

;.: 0 7 
* 0 7 ., c 7 
"". ,, .., ;.-: vo 

~ ,., ., ... ') .~ 

>: ' .. " . -. "' .-. ., 
i'r". ·..1 , • 

n . ., 
\.• " 
(• 7 ., ' 
07 
~. "'> ') t .- --. :,; / 

u 'I) *- .. . .., 
y - . • .., ,. 

V2 * 0 7 
I • . ;:. ~ 
... ..... ;r. :_;/ 

? ..:"~0 
L. Ol.r.. ~ FCBC 1 3) = 0 * J7 
2623 
26 2 4 
2626 
26 27 
2629 

A 26 2 9 
A 2630 
A 
A 2631 
~ 
~ 26 32 
A 263 3 
t"\ ..._,.""4 " .-. o ..:. 
A 26 35 

263;) 

.. ~ (' 7 

·······~·······~~ ~ ·~····•**~·~· -~*~-~--·~·~*••** ~*~······~*········· · ·· '·7 -. 
ll!••••••~~~·~•• V2 07 * INITI~LIZE * V2 07 
••!!!••••••~•••"- V2 C? 
C P rot L D A T E 11 P , B G E T 0 P V 2 ~~ 7 

SU.BI C OPV :FJ!WS IT './2 ':•7 

JA Z 

LDA 
ORA 
S TA 
LD X 
~~ :: V XA B 

-· 
~+3 

LFS 
II'!$ 
R~lF L' B 
AN RE1B 
~ Y:s:s r, sAvE+3 

LOG ICA L F IL l ? 

YES . SE T FL ct Ci 
SET tNlTIAL I'~ FL AG 
STORE: FLA G W02 D 
P O IN ~ X AT VSF ORTI8 DATA BLOCK 

ST ORE =S rUF AS B UF F"E R ADDRES S 

V2 

V2 
I • ~, .. ' . -· 
•• t ':1 
'I '-

~ .. . ' ... ,. 
~7 
·-· r 
n -;·· ·-· . 
l"o •'• ,_. "'' 

003 161 015 16 2 A 
003 16 2 05603~ R 

2637 
2 638 
26 39 

0 031 6 3 0 361~1 A 264 0 
2 641 

003 1,64 0 1:50 05 A 
00 3165 056032 A 

-~·····~·~·····-~~~···ll!·~~~--~-~~ ~ ~--~· -~·· ···~ • MDYE P ARAME TERS F ROM CALL SEQ 1 0 DA TA BL OCK * 
········ K ~~····~·~······~~-·~·-~~~~~ ···~ ·~ ····· LtX RETU RN , B PO!tl7 X AT CAL. L SE Q 

MOVX AB ~,SAVE MD \' E RDD RES ~ CF LO ~ I CA L UNl"!" NU MBE R L 

.... ·; ,, 
. ,. )
. ~ 
!-. ';• " ( 

(" 7 
n "? - ' 

02578 
02579 
02580 
0 2 581 

02582 

02583 
0258 4 
02585 
02586" 
0 2 <:8""' ...... ... . 
02588 
02 58 -;: 
02590 
0259 1 
025 9 C: 
0 ' 'S Q..., c;,_..,.J 

0259 4 
0 -=· "'J ,, "' '-' J .J 

0 2:;9 6 
0259 7 
025 98 
025 9 ? 
02600 
02601 
0 ":"1 '0" .... ,,. b c. 
U- ·:> .• 0 ·";o 

L.. b ·-· 
ou .. oc. 
0 2 6 0 5 . 
02606 
0 ' • ·' r, ., . 

c. •.:· '·" i 
0 2 (. 0 8 
02 609 
0 ... ,.,. .::.oJ.U 
C2 E.t1.• 
n·:)'l·:. '- b ,_ 

02E.1 3 
02(. 14 
02 >:.15 
02 616 
02617 
t o •::0 (. 1· 0::• 
\,; ..... ./ ·~·· 
fj i"""of-,l"q c. .. . 
026 2 1) 
02t.2i 
026 22 
02623 
02624 
02Ej26 
""' ""'7 l)c;bc.. 

(12628 
,.., -:. r. --.. .. _, 
._, - · ·-· t..~ ... • 

02632 
02633 
026:::: 4 
(J ~ .~-···· .:.. t.t ~· ::-
(!2 636 

(I ~ .t:. ,.,. - " c. c • ..:.• " 

112 633 
0 "' £ "' .:} L.OV., 

0264{! 
02641 

264 2 MCVXAB E. , SA VE+6 MOVE ADDRE S~ CF FCE AR RA Y V2 37 02642 
003 1 66 0 1500E. A 
003 16 7 0 560 4 0 A .. 
0 03 17 0 015007 A 
003 1 7 1 0 56033 A 

003172 016 154 A 
003 1 73 0 06411 A 
1:-.0 ~ 1"!""-_ 00'"'""0 ~' .... ·' - .... .:> C. "' " 

0 0 317:5 0 1~0 1 0 A 
003 1 76. 0!56.0.3:4 A 

"003 177 
:) 03200 

015011 
·0 5;6 (135 

·- -

2643 

2644 

2646 

M:l'v'XAB 

TR A T\ 
I M.D 

1'\0VXAB 

MO\'X AB 

MOI/XAB 

?,S A'J£+1 

RW FL,L F', OPN4 

8_, SAVf:+2 

9 . SA Y£+3 

10 rS AVE+4 

MOVE AD DRE $S OF OPEN MOV E P~RAMETER 

LOGI CAL FIL~ -" 'v'2 

Y E S • M 0 V E A !: fJ RES: S 0 f L 0 G 1 C At. R E C 0 R D S I 2 E 

HO VE B UFFE ~ AD DRES S 

SAVE ADD RE SS OF READ BEFORE WRITE FLnG 

0 7 026 4 3 

:~7 02644 

IJ? 0 2645 

~· ? !) 2646 

07 0 0 - 4 "? •.. b . 

• 

.. 
• 



............ ...... --.-... 

E.2 YORTEX LISTIHG 

':'03Z01 
00320'~ 

003203 

003 204 
003205 

0032 06 
""~20 7 ..... ... , ,. 
003210 
0082 11 
('03212 
(' 0 3 2 1 3 
C032 14 
,·. n.-..""\1&:" 
.. "' .j (p .a. •• J 
r • • ~??1£ 
<.IV....,.'- &.0 

·o-""1._, !J . .,:. ..:. ... i 

Ol~CtlZ 
0~6036 

003Z03 

036032 

R 

A 

0.15000 A 
056032 A 

006010 A 
004162 R 
006505 ;~ 
004774 R 
036033 A 
015000 A 
001010 A 
003217 R 
010435 A 
116032 A 
006110 A 
003000 A 
036016 t~ 
0 55104 A 

2648 
e64'3 
!6~0 
26~1 
2652 
26~3 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 
2662 
2663 
2664 
2,;65 

2666 

2667 
2668 
2669 

~~70 ... ::.' 
2671 
2672 
,.., ,.· ~ ...., 
.::. •j i .,J 

2674 
2675 

0~3224 016040 A 

!; :] 3230 
n o"'="~":'t '•' ..., ..... v. 

003232 
003233 
C03234 
n 0 ? '-' 3"' ~ ..... '- ..... 
00 ............. , ·~.::.._;,~;:, 
,.,,..,":)_7 
... ..... -..J ·- ,j 

"·0?~ 40 • •• • j '-

,., o""' "':" ~ 4 .• 
.1 ~· ~ -~ 

" 0 -~? 4 c .... ...., - ...J 

,..,0"""' 4 " .... ...... .... v 
,.,~~ ....._ ... .., 
.... ~...~~-=.'"tt 

n "'l -.., -: 0 .... >J ._. · - .J 

•• • , -· ~ ~ 4 
·- . . ~· ·':. ..J l 

056010 
0~~010 
00~014 

016201 
0 ~~000 

01603~ 

0:5~001 
015002 
150463 
006110 
00140(' 
055002 

0104£.4 
006:505 
30477-+ 

03614f. 

016010 
""'"'n•-. 
;J -· ..J ..... c. 
tl360~S 
:J4~12!J 

~ ... 
A 2676 
~ 2677 

2678 
A 
r, ... 

.• ,., 
A 
() 

A 
A 

A 
A 
R 

A 
H 

A 
A 

A 

2679 

2680 
2681 
2(;82 

2683 
2684 
..... b"" ..... C" C. C• _, 

2G8E. 
....,~n-:

C.o·:·, 

2688 

26SS: 
2690 
·=- c 9 1 '- ;,.· . 
...., ,. ,.. -. 
c 0 > ·--~,.... ...... ct.;-.;, 

270C 
C03252 016167 A .. , ........ . "'\ .. ~ 
,_, ._, ..J c:. . .; .;. 

.. } 03254 
"O ''..., ec ,, ~· :.. ~· .J 

l. ,, ~· ·:· cr. E 
... ••• ,... l- .._. • 

,, n """ '=-' C' ~ 
\ . ·- .;. '- ...... 
· "':'"60 ._• l,o .._, I~ · 

00 3263 

C:032 64 
(!(13265 
0 0 :?2 66 
l)i)326? 

!l .. -r. ..... - ..... ·-' ·' J. .;. • 

016154 
1:50447 
()042:i4 
1 160 32 
0 ~:5014 
006 455 
003322 

036034 

2701 
2702 
..... .,. (' ..... 
.::. I'' I ._'\ 

2704 
270~ 
..... -· r· ... c..~.~o 

2707 
....... n '=' C F • • ... • 

2709 
A 2710 

-j71' '-, .l 

015000 A 
056034 A 
036010 A 2712 
055000 A 271 :3 

2714 
t032 70 01615<~ A 

,~a. 
~. 

' 

I 
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~-·····~~~~ .. ~··~··Y.··· • PROCESS PARAMETERS • 

·······~·~······~~··~· DPN4 EQU 

CPN:5 
VI I 1 
tfUCl 

IFF 
GDTD 
IFT 
GCTO 
TZAB 
L ... ,.. LIH 

JSR 
ADD 
JSR 
F:QU 
CDNT 
CDNT 
L D >~ 
t1!1 V XA! 

PUSHJ 

·*' •.. u c 
I ·• ' 

rwc 1 
V t I 
•. I • • v ~ • 
nL oc.cPN~ 
SAVE+6,B 
TEK ~ :< 
ED14,B 
TEKtX 
• 
SAVt,B 
(),SAVE 

PRU 

SKIP 

TEST 

GET 
GET 

BOUNDS 

FCB IN 

A!.'DR£S S 
I 
~ 

TEST IF NOT BACKGROUND 

?.ACKGRtlUND 

OF LOGICAL UNIT tWMllER 

PROCESS UNIT NUMBERS U,L 

L 

' Il ·:~ ... . . SA-y' E + 1 ' B 
0 ' ~'{ 

POINT X AT DP~N MODE MCR~WIND,LEAVE> 
l .... !'' . ....... 
JAZ ·~ + . ., . w 

- ... r I.J 1:.. r·t 

SET :....EAVE ::::! f 
h1 c- t~ '- c- I f·' L ...... .. •J·- 1 

f: ·:. ,-, II 0 
- ..... IJ • "' E •·· ,.. r • ·~ .-. ,_. .- ' E T 0 N I I _ ~ t .. ': <:. J. ll ..} f'. C:. 1 4 OF l C C rJ P F.:tl C 0 N T 

L D >( 
::; T i4 
NOV:SAB 

STA 
T A>: 
~·tOV'BAX 

A ~lR B, B 
'nr·ut•1- X J. 1.~ ' ~· , , 

~; A '.J E + 6 , A D F C ! 

.:': D F C l;h X 

1~D12o.o 

PO :NT X AT V$FORT I O 
,~ T f1,... ,.. . I '" r· iJ ... , T r . n 1 ' .!. 0". D ..) "'-~~...:.. ( U '-· · i lt KUL .. r: 
r; E- T c-, C r·. .~. D .,., r.<· .,.. <·· ~· 
- ,, .t., I \,.., .,.;- ,.,. 

POINT >~ AT 
SET FC:B<O) 

r- , ... ?'o 

r ·-· r.o 
' -. 0 ~. c WURDS' 

Pl 'v'$FOI<:TI[) 

• 

"""E +"" 1 ... "~ f""'Y .,:., LORD BUFFER ADDRESS INTO FCBCl) 

LDA """" •.1 
.:: ' ... GET KEY WD i<: ~· 

.... to,J .. 
H !1 ~-·! ? ~! w C~Lc-·~ "PPL'~"• "'·,' l' c-._ • .. H ;, \" t:.. r:. JJ 

llRAl C I Hl 0 ~ET, •.·~, "DE T',l - .-"l'.-NTI A' - l,..i - ~ t:,_ t .. : ; ['_ j ... t. 

~ T t"'\ ""::> './ ...,,,.., ..__,,.\ ...... ~-~ .. ~~~-~·-~*~~···~ 
• MAKE IOC OPEN CALL M 

~~···~-~~ .. ~-·--·~~~ - ·· 
• r . A l . ... 

' '• T 1"'\ ..... ~ u 
I ~ r-o 

-'->"-
• '; ~ I ,, 

r ~. ·-' ' , . ., CA LL , . _.FOR.,. ' 0 \' .;· . : l. TO Drl 

E*•··~-~~-~···•••••Y• 
~ LINK FCB DN CHA I N • 
~~*·~··· ~ ····~·*····~ 1 n • .. • 

L 41 ,·\ 

··tM""""" r l.J\'D,.,n 

F-..... • • ''"' B ."'· L~11h' 

ADFCB, 10 
l:'o· ~' T f A. f I 

L.Ii·lK 
:~ AT 

FCB ON 
' :'"" ~· T ..... -· ·-> 

I l •,1 , ... 
L.. .\ : h 

~HAHi 

.~. "·' r"\ ?\ n p 0 T •. • •.· . _.. '" ·r 
l-i l 'I i'-. r.• J 1:.• .1 • . I ,-V:, H i 

r ' ·' <;> • •. • v r f·' T v n 1 11 1 !:' L 1 t,; '-' ~ 11, .. 1- . o i•'> \.•ll)f''o .lj~o,J tll .• l o'> 

~~~~~~~~ - ~~~~~~~ -- ~~~~~-~~--~-~ ~ -~ 
• LOAD ~ nRAME TER S INTO FCB ARRA Y ~ 
•***•••~ ~- ·~~••••~ ~ ••••~~~~-~~•~w ~ .,. ......... 

i H, · . r:•" T L1 T '" 
! U.•. ~ 1 1 o·'t 

·~ ... rnnT I~ 
y :; · ;- u rt. l '-' 

r. r 1t-·;T 
- · \ .. .... , , 

• ,-. ... ( • I ) 
~ ·- · .C• '- •· 

IOC 

!'1 F ... 

0 PE r·l 

C :-:A I tl 

BLo f''·' . .. f'<.. 

!.-JD 

f•;rJ'./BAX ' : ··t I T 1 1 
·~ • I ' rd 0 '·I .... .. . ... ,_ .... ,., ,.R"" r 1_. (";, 1 , ri ·, ··r·.a·,· ·-' • J. I ~U MEER U TO FCB<ll) 

t_ D A 
r. r·t ,:, 
l .... l " 1'. - H 

R! .. J FL ,B 
: r·l P 
.. ·-. !.J 

j I < 

G r-"1' , ... , t"\r" 1f1,,-,"r, 
-1 C:. I ~ l- H ' l ~ ·-I . :. ll 

C L E ~i R I N I T T. ~. '- I Z E .,.., '~G ,. ._ I • 

F•o .:."' T 1'' f!""'N 
'>A# .: I A. Ut t 

ORI-l 
STA 
P.T 

.,.: t':. '·1 E • B ... . ' . . r1 E r:• r · F.' • . -t •• IN 
IN 

l nr··,-· A• .. - i - - UNIT NUMBER 
t .... .., . .;:. ' ~'\ 
~. ,._ .,- .. . " L .. 
~ : r~ . .:, , .,. r ~ ' 

<::- T f1 "" c· -· . r: ..... 
0Pti30 ,..E ~- ..• . . ;... ' 

L'!• f ,. J ':>) 
f .. •• ... • .... . 

.•.~ r · , .· .. . ··rr·· ·"'· ' _ r l..r.J i.l 1,..1·· • .. 

~-~·---~~~*····~~ *~--~-~*~~··*·· ~~~ 
• PRGCE SS L.CGICA~ fiLE PAl~~METEi~ S ~ 
•••*•••~~ ~ ••~••w ~ ~•••••~•~~•••~~~~ ~ 

L r, .. _. ._ .... 
"'O " VA"' II 1l'f'\ .D 

L D i< 
STA 
'T p . T, 
I . . R ... 

--. - , . " V E • ·=-
"' . • '.J 1"": • '-

,, •-t r ,-. " " 
H .1. r ... T-' J El 
.... \;1 

'· ' n 
~: ~~ ;- L , R M , 0 P H :3 0 

S:A 'v' E L OGICAL ;::. E ,-. "' '-' D t'• . • • .... U t ·. 

POit"n :>\AT i-CJ:: 
.,.. T '1 •·· .- ' 0 .- I .-. ,., 1 "' E ·•·. 0 ,.., D ·:> ! . ,..._ , ._ L- u ·-· ."• ... r:. .... r<. 

t . ; ; I T I F N C T ~: M L: 

r · I ' E r' '-

- - 7-~~ l c... .. _ 

<:·I..,E ·-· ~- IN FCB(O) 

• • • 4........_ ............... ~ ....... ---...------·-- - ....... . . " . . . .. ..... . ............ _ ......... ......... .._ .... ...._ ..... "' .... ~ --·-·-~ ·---· ·· ........ - ··· ··-- ---·----·····~··- ............ ..__ ........ ..-~ -·~···..- ·-~ .............. ~_,_., ___ ... ...._ __________ .. _ ,, ____ , -~~~ 

669 > 

'9'2 
FG 
FG 
FG 
FG 

E. 1 
D. 

V2 
V2 
l _l -. vc. 
E. 1 

FG 
FG 

I I .- , ... ~. 

,.. .., 
vI 

(.1 7 
07 
!'!..., 
'·-' I 

C7 
() ; 
' ' 07 
G? 
0 ? 

1 .-. .., 
I I .• •· . 
fi 7 ... 
' -l) / 

1-, 7 -- , 
0? 
.·. ·-. 
!,.1 / 

r: 7 
'J ' .-, --. 
t• / 
- -? f) .. 

02648 
02649 
02650 
02651 
0265 ::: 
0 '=' E c: . ., 

.... , J ...:J 

02654 
02655 
O""';c:"',. 

cb.Jb 
r. •"\ ~ e -:o 
IJC.OJI'' 

0 .-..·t::"n .::.bvo 
0 '.:) .- 5 '=l ,_e, -
02660 
02661 
02662 
0266:::: 
02664 
02665 

07 D266E. 

I • ..,., 
YC. 

\-'2 

... ~ 
y .::. 

V 2 

1 I .-, ., t:. 

"'=' v · ....... 
v ~. 

V2 
V2 
\ ..... v.:. 
\ I ' "" I r:. 
\ I .-, 
I C. 

V2 

'I ..,. 
'· I 
rl .• ., .... / 
.·. -_; ('' 

.. . .., ·- ,. 

. .., 
t I , • - . 
... .., '-· , . ,. ~ 
:) .... 
('I ? •.. ,. 

t'1 7 - . 
(I '? - . 

' ' ? 1) ,. 

... .... . ' -· .. 
~· · <? .; ,. 

.~ .... .. -.... .' 

t 7 ·-· .• 

:"i .·' -· 
( ' • ·:.• ·-· .. -~ 

:. ' .. 

r , -, . .. .. . 
( . . ... ·-· . 
,., 7 
·-· .. 
.•·. ·:·-· •' 

"' ..., ,_. l 

(t - , 
'· . .. .. ~ 
.... ':." 
·.. . 
,. . . 
' ·. .. 

.· ... 
l ' ' .. 
,, "? 
·~· ,. 

... . ... 
~ .. ~-
r. :J ..; .. 
I'· · ~ .• . . . . . 
.. • l .,. 

·-· 7 
r .. '-: .·· 
' ~ ; ..1 .... 
I , / ' . 

- ... u / . ·~ 

._. I 
r ,l 

U... ·=- ... "? ... , 
.... b, ·-· 

f' ·=- "' .,. • ".J&.-0.-J. 

0 ·::. ~- .., c. 
.... ._, •• J_J 

02€. / l 
(! "E . .,.-. . .:. . ,; .:.,. .. 

D ·=· t- ·=- -:· .... • u .._) 

l'j ~· :::: ·=· .·1 .._ ._,. ·-· ., 
,-, ..-, ,.- n r::-
i,l r.. . . : • .::,. ·-' -.-..--.,. 'J .. ·- I;.J o ' L-•-•C•'' 
, .. , .-.~, ... ,...., 
•) ..::. \.~ C.• .. . 
.... .-. .1' """ ... , 
. .::. C.• Co •• -. 

(• ·::• .;: ·~· r-;' . . . . ·-· ·-· . 
t·1 ........ r. r . 
IJ C.. f_) ;'J 1_. 

(', .-, ,- ,-, .·. 
ij L: ·=· :; \:: 
~· ·• r 9 '' 1,.1 .:: 0 ._') 

n--..-q .< v .:::. (.• - ~.,. 

r• ... , . .- ,-, . ·~ 
iJ (~ 1.:• ; • 
IJ- ·:-:- •.. C1 .-, 

~· J -~ ·:'1 '' .-... - .-. '"' ·~· L:. C• :> :' 
... : ":.'> '7 (t f ' -· ' - _, 

'):070' .... (, • .. .L 

n ·=· 7 ( • ·:·· ••• 1. • • • , • 

it ·::· - .~1 · : ·· ·.•L.... V"l· · 
- ~.-, )1 ll c .·· U • 
, , "::· ' 7 .-l t.;: 

·- ····~ .. 
..... •• ~ .... .r ·.' .. -.. ,.· \..• ~ .. 

. ,..., .. . -. -~ 
Uc:.·" LJ ... . '" .-, -.,. ... , ... . 
~.,.. c_ ,.· •.. ·"::· 
l) .-, 7 ;I ;-..; . c. ,· I. •• 
1· •• ·.'7; ,·, ,,... c. .· .l • • 

J) 2 7 1 i 

,·. .-. -:- " , . ._ 
•.• 17' ,.. J. .4 ... 

IJ.. •:'\ ::- .; ·i 
'-' J. '·r 



.. 

. . 

.. 
• 

£.2 YOR~EM LtSTtHG PROGRAM PAGE LISTHIG PAGE < 670 ) 

OJ 327'1 
003271! 
0 
0 
00327 
0 03276 
0032 77 
003300 
003301 
003302 

003303 
00 330 4 
00330~ 
')03306 
003307 
00331 0 

0033 11 
0033 12 
003313 
00331 4 
':: 033 15 
003 3~6 
003317 
003320 
00 3321 
00332 2 

. 
003323 
0033 24 
003 325 
003326 
003327 
003 330 
0033 31 
003 332 
003333 

006440 A 
o o 3~e.z R 
036036 A 
01~000 A 
0010l0 A 
003300 R 
010440 A 
036010 A 
11:5014 A 
0 :5:5 0 1 4. A 

0 0:5001 A 
0:5~01~ A 
01~003 A 
00:5311 A 
001010 A 
003322 R 

00:5024 .A 
004:560 A 
16~201 A 
17~034 A 
00~ 0 2! A 
00~042 A 
036010 A 
005111 A 
055003 A 
010422 A 

03601 6 A 
03~ 000 A 
005344 A 
0~50 00 A 
0050 41 A 
03601 6 A 
0 :5500 0 A 
001000 A 
000 101 R 

271:5 
2716 
2717 

2718 
2719 
2720 
2721 
2722 

2723 
2724 
272:5 

2726 
272 7 
2728 
2729 
2730 
2731 
2732 
2733 
2734 
273:5 
2736 
2737 
2738 
2739 

2740 

LDX 
LDA 
JAZ 

SA\o' E+4ell 
0 , X 

POINT X AT ADDR OF READ BEFORE . ~RITE FLAG 
GET fLAG 

lll+3 

LDA 
LDX 
URA 
STA 
ZA X 

SET READ BEFORE WRI TE FLAG V2 
POIN T · X AT fCB 
MERGE WITH l 
STORE IN FCB<12 ) 
SET FCBC13> ~o TO MHP.K BUFFER EMPTY 

LllA 
DAR 
JAZ 

3 •X 

OPN30 

GET CURRENT RECNC 
CHANGE FROM EASE 1 TO BASE 0 
EXIT IF AT START OF FILE 

...................................................... 
• COnVERT PHYSI CAL RECNO TO LOGI CAL RECNO IN FCB C3) • 

················~~·············~·····~·········~ 7 ···· TBX SAVE BASE REGIST ER IN X 
LLSR 16 
MUL BD120t X 
IH \1 SAVE+2 t X CON VERT PH YS ICAL POS ITION TO LOGICAL 
TBA 
TXB 
LDX 
IAR 
~ TA 

0~1'130 . L DA 
P US HF 

. 
• • 

.. 

JMP 

. . . .. 

. . "-

A.I'IFCB,B · 

Cf.IN . 

RE ~ TORE EAS E REG I S TER B 
POINT X AT FCF; 
CHA NG E FR~M BASE 0 TO BASE l 
STORE LOGI CA L RECORD PO S IT ION TN F CB(3) 

PU S H EXIT OP ONTO V$FO RTIO ST ACK 

EXIT TO V$FORTIO 

V2 

07 02715 
07 02716 
07 02717 

07 02713 
0? . 02719 
07 02720 
07 02721 
07 0272 2 

07 02723 ,.. 
"-' / 
0 7 

07 
07 
07 
07 
07 
07 
07 
07 
17 
0? 
07 
' ·~ ::1 ,. - .., 
u ' 
07 

07 

02726 
0272? 
02728 
02729 
02731) 
0273 1 
02732 
02733 
0273 4 
02735 
02736 
027 37 
0 lj ? ·-=- ·=· '- ' <J 'J 

02739 

0 2740 

2741 EJEC 07 

, 2742 ····~····~······~~~··········~····*····~~······ *~······~·~~···~··*····· 07 

02741 
027 42 

. . ' 

.. 
' . 

0 03 334 016164 A 
00333 5 140467 A 
tJ03 336 05603 3 A 

ll 03 3 3 7 005001 A 
003 340 0 :561:54 A 

1.)033 41 
G033 42 
003 343 
•) 0 3 3 44 

006010 A 
0 0416 2 R 
00650!5 A 
004 77 ·-:. R 

103 345 0161:5 4 A 
1.1033 46 0064 4 0 A 
0033 4? 003475 R 

003 3:50 016033 A 
0033 :51 001010 A 
003352 00i360 R 
0033~3 005311 A 
003354 00 101 0 A 
00335 5 00337 4 R 
003 356 001 011 0 A 
0 03357 003461 R 

. ' 

. . . -

2743 • • 07 
c::'-44 • . P , R 0 C E S S ~ U X I l I A :\ Y I / 0 < P A X ) . • C 7 
2745 ll * 07 
2746 • FUMCTIO N: TO PRUCESS THE FORT RAN AUXI L I ARY I /0 ST ATEME NTS : ~ 07 
2747 • ~ . ., (.7 
2748 !Ill BACK SPACE U * 0/ 
2749 ~ Ui::IF IL~ U * 07 
27:':i0 !II RnJ I tfD U ~ C 7 
275 1 ll: * 07 
2 7 ::, 2 ~ E N T R Y : D I R i C T r R 0 " · R B !:; · ., * C 7 
27~ 3 • UN IT = F DRTRA ~ Dri!T NUMB ER U • 07 
27:54 !Ill TEMP = DP - 6 BACKSPACE * 07 
27~5 !Ill = 7 ENDFILE * D7 
2756 • = 8 RO IIND * 0? 
2757 ~ * C7 
2758 !'II! EXIT : TO V$FORTIO ~ITH EXIT OP STACKE D * 07 
2753 !Ill I/D AN D EXIT OPS $T ACK ED * 07 
2 760 ~ * G7 
216 1 llll!lll·li···· ~ ~···· · ·~·~···-~~!111··~- E ~--·~··~ ~ ·······~~·····~·······~~ g · ··· ~ 07 2763 FAX SUTBF B •EMPtCEK, Sn VE+1 GE T BI A ~ E D OP VE o ;• 

0 07 4? '- t' ._. 

0274 4 
02745 
02?46 
02747 
02748 
027 4'3 
027 5 0 
0275 1 
')2752 
O .... .,C'""'\ c. ;' ...J .;,. 

0275 4 
02 755 
02756 
0275? 
1)2758 
0275 ':t 
02760 
02761 
02763 

27 6 4 ZAB ~IJ F"L CLEAR FLAG :.lOR D 07 02764 

276 5 

2766 

2767 
2768 
2769 
2770 

2771 
2172 

. 
2773 

PUSHJ 

TRAE 

.,:.! •••••• ,. •• 
"- U IS RMD • 
••••••••• lf. •• 

TZA B 

.. .. D~R 
. J~Z 
.. ~ . 

JM P 

rRU 

SAV£+1,PA ~< 10 

PAX1~ 
. . .. 

PA X3 0 

2174 ••~••••~••s•••••• 
2775 • BACKSPACE R"D • 
2776 ··~······T:~·~··~· 
2777 PAXlO TSAB ~ W FL,GfePAXSO 

PRO CESS FOR TR~N UNI"f NUMBER U 

TES T I F RM D 

BA CKSP ACE 

ttD 
ENDF"IL£ ? 

NO. PE~IN D 

V2 1)7 r. o ·~ ' 5 t.JL..o• b 

V2 C7 02766 

0? 
·-· .' 

n? ,_. , 
07 

f 
., 

_: ' 
07 

G7 

0 ':17<:7 ... , u ;' 

1)2768 
u2?6'3 
02770 

0 --- ..., .,, , 
Cat',. 1 

027?2 

02778 

07 0277 4 
07 0 ·=-~ ·~.: .~t't·J 

G7 0277 6 
CA LL VSIOC BA CKS PACE If GL OB AL fCBV2 07 02777 

. ---r , -·--

. . 



I 
I 
I 

I 

I 
i . 
I 

I 
t 
I 
I • 
l 

• 

E . ! VORTE X L I ST ING 

00336 0 
00336 1 
003362 

0:3 3 363 

0 0336 4 
0 0 3 36 :5 
003366 
003367 
003370 
003371 
0033 72 
0(13373 

003374 
0 0 337 ~ 
003376 

0 0 .... .... ...... 
W ~ t' I 

')0 3400 
0 0340 1 
:)03 4 02 
- .... .,40., 
~ .., .... -
003406 
C03 4 07 
0034t0 
00 3411 
003 41 2 
003 41 3 

003 414 
::03 4 15 
003 41 6 
0034 1 7 
003 420 
002421 
.-. ,, ? 4 '=' ·:> 
v..J ..., 6,;,.'-

003423 
003 424 
:)03 42 5 
(1034 26 
-"3 4 "'-;,_, ..... c: l' 
C03 4 30 
00343 1 
1'1Q?4'?'=' .... - ..... ,_ 
! .... l ) '? 4 .... .... 
'." 'JW ..)..,) 

003 4 3 4 
003 4 3 5 
003 4 36 
~' 03 ..... ... . ., ,. ~ •. ~· l 

"')344 0 
0034~1 
003442 
0034 43 
t"l ""-A ... A u :;..:. -.. ... ~ 
003445 
()03 4 46 

80 3447 
003 <l5 0 
~. ... .... , , C' .. 
.J •• .,.1 '-t ._1 J, 

.... . "'-4"'"' .. : v .J ..JC. 

•''0"'4 .. ., .... o.J ...... ..... 

0 £1 34~ 4 

., ,, ""4 c c: 
•. J _. .._I .;,) 

..., _ .... ,1 "' " 
"-1 J .j -y ..J CO 

0!)3457 
:~ .. ~3460 

C J 34E. ! 
OC! 3462 
G:i:J463 
:.lil3 4 64 
00346~ 
('03466 
00 3 4 67 
•"'ln"'l..e-,n 
1.,.1 lJ .;, ~ , 4J 

00347 1 
iJ 03~72 

003 47 3 

01 61:54 A 
0 0 6.4 0 7 A 
0 0 3 47 ~ R 

277S 
2779 
-2 780 

036 01 0 A 2 78 1 
2 782 

01 :5 003 A 
005 31 1 A 
05 :5 003 A 
0053 1 1 i::; 
001004 A 
003 461 R 
001000 A 
003 5 0 :5 R 

0 16 1 54 A 
OO f- 442 A 
003 4 03 R 

00 6 0 1 0 A 
004743 R 
006 505 A 
00 4 774 R 
006010 A 
0 13400 A 

A 
A 
A 
A 
A 
R 

2783 
2784 

278~ 

2 78 E. 
27 8 7 
278 8 
278 9 

2790 

279 1 
..... ..,..., ..... 
.::. , ;7 c. 
2 7 9 3 
2?9 4 
2795 
27 96 

1 16 1 (;7 
0 360 1 6 
055104 
016154 
()06441 
003434 
1) 3601t. A 2797 

0 1 6 2 0 l 
o ~ :5noc 
0 1 6121 
00::531 1 
00502 4 
0045E.;; 
165122 
1 7520 1 
00 1010 
0 0 342? 
00~12~ 
0 0 5122 
00502 1 
00 ~ 0 4 2 
03€.0 1 0 
055003 
0 1045 4 
00 6505 
::10 4774 
005 010 
013000 
1 1 616? 
0 360 lE· 
055104 

tl 
A 
A 
R 
A 
A 
A 
~ 
A 
A 
A 
A 
" ,,, 
,. 
1-: 

P. 
A 

- .. "" A r .1 A 
;) .!. IJ'-w-0 "+ H 

0065 03 P. 
00 4 7.7 4 ~ 

0 1615 4 
<:l054•ll 
llQ """c;;"~~ ' • . .,;:. .J \J _t 

0 ....,, .., 11/"• 
.,:. 0 ·~· J. ·- · 

01 E.12 2 
..., C' E"" n,... ,.., 
U...J..Jt. •J U 

D 1 E. 1 2 1 
f'\ .:- r: . n ,., -. 
v ..... • ._; u l•~ 

co 1000 
003505 

"' h 

A 

•. ,.., 
r.o ,, 

0 16154 A 
0064 4 7 ~ 
003470 R 
u06010 A 
Q(' :3 0(l0 r1 
00 1000 A 
003500 R 
" ,.., r "1 • •' "' v .,:. 0 I_ l 1J 1'1 

00 510 1 (."j 

055003 A 
00 10 00 A 

2798 

2799 
230 0 
2 80 1 
280 2 
2 S03 
280 4 
280 5 

2806 
2801 
~ooo 
\ ,. '. .J OJ 

2 8 03 
2810 
23 11 
28 1 2 
281 3 

2 814 

28J6 
2817 
-.1""'1 . ,.... 
.: oj J. 0 _..,,0 
C.0~7 

23 20 

- "'"' 1 c. 0 r.. 
2822 

2 S 23 

2924 

":)~~ .,. ._ 0 ,,., ..... 

2826 
-=· -=· ·=· ? ~· ·· '-· ' 
·~ n ...-, ,-, 
L.. ........ r: 0 

2 82 9 

.......... .... 1 
C.-:)...:'1 
""' ........... ~ c. 0 ·=· c. 
2833 

V$R ERS PRO GRAM PAGE 4 0 L I ST ING PAGE < 6 7'1 ) 

~-~-~--~~-~···· ~ ~-~-~····*····· ·~ ~ -· ~ ···~· 
~ BAC KSPAC E EY ~ElTI NG FCB C3) = Fl: BC3 )- 1 ~ 
~~••• ~ • ~ x •~•••••• ~ ••••••~ ~• •••- ~~·~•• ~ • ~~~ 

LD X nnFC B, B PO INT X AT F ~ B 
~ AX 3 DE CREMENT CUR RENT RECORD NU~lBE R IN F'CB(3) 

DAR 
J~HI 

JMP 

ll!ll!ll!l!!!r.l!!ll!l!J W. lr.l!!lr.ll!!r.ll! 

"- E N DF IL E RMD ll 
~ ll! .. ,... ll! "' llt !!'. ~ ll! ll! ,... .. • • 

F'AX3 0 

Pl'lX7 0 

PAX 1~ TRAE RIJ F L JP O, P AX1 6 

P AX1 6 

P AX 2 0 

PUS HJ 

L!JA ! 

LDA 
P.T 

LDA 
:JA R 
TBX 
LLS R 
MUL 
D I 'ol 
JAZ 

IB R 
IBP. 
T l3 ~~ 
TXB 
L D)< 
STA 
' n .... ,_ .) ;-. 

JS R 

LTJ11 I 

CRA 
l 

.,., ., 
• ..J ·"· 

S H~! 

LDA 
J S R 

T R;.; P. 

L 
9'\ ., , 
\) ,, 

!'10\·' BAX 

MOV BAX 

!t'li!Y.II!llll(li! :O: !f.)ll! :'!!ll!llt. 

Y. R E W I ti D R l·i D • 
,.. )! 'l!i .: lr. !I( lr. if. !i .., -.: ~ !I! • 

Pf.I >C?-0 T F": r~B 

PAX33 

-?• 

:. D A I 

J 1•1 p 

l D ~< 
j 11 C R 
STA 
JM 2 

PSB 

3 13 40 0 

" "' • T B -....· tlJ. ' 

~NR :S 1B 
T OCOtiT' >~ 
RWFL I B 
ARS T+LF',PA X2 0 

nnr. cB, B 
2 D120 t 0 

LREC I'IO•B 

ADF'C B,P, 
-. " -, ·"" -·a I, • J. 

PS J , X 

0131) ()0 

' • '·' I •r t> u ; 1 i J.o "' ... , .... ... 
M J l I' •• 6J ' s;l 

ILICDtiT , X 
r- • ro 
L· i ;, 
- ... • X I' ' -..!• ..J , 

::'~lf l t LF, ::'AX70 

, .. , - - E "' i~ .:. r :.. ' .co 
. ,.. · .. ..,. 0 
.. ·' ' · •• 1.,, I 

L R EC !'!O t 3 

'""!: ..... ...... - 0 
t H ,., / 

R t~ ~-L • Gf , PAX33 

0 30 0 0 

PAX5~ 

.:1DFCB ,B 
1 
3' ;< 
P A ~. 7 0 

DO Rt.W i t!D I f F ClH 3 ) . Ll'.1 

EXIT 

PO ST BIT S f T ? 

YE S. POST .BUF F ER 

GE T ~ K E LE T ON CLOS E /!JPDATE CON TROL 

IN LOGI CAL UNIT NUMB ER MER GE 
PO INT 
S T !Jft: E 

X AT V5FORT ID DATA B LO·~ K 
IOC CQMTROL WORD I~l V$F8 RT I D 

LOGIC AL F ILE :· 

YE S . PO I NT 
S ET RECORD 

>< AT FCB 
S:Ji: E FC.f; ( l) ) 1 '.) , .. ·- ~ 

" 0 I'' ' ' , . ~ .... 1.,.. l -. t~ <T, I 

"'A"~ ..> •; r .. 
F RO ~"! BA~E 

G E T ~! 0 R D C C '..i :·; T 

1 TO BA SE 
Itl X 

IJDRD S 

WD 

COtlVERT TO 123 -WORD ~ HY S I CAL REC CMT 

BU Mr-> 
B U t·l P 

• 
L FOR PARTIAL R E C 0 I\ D 

To ~,,.,. EC•T 
,,... ·- I '1 ,I f', ' ' A 

T • ] . ' 
••E •· r " o E EA ~ ~ nEG '-l'rR r.. ~ ! . .. ·- ·- ,....., _ ... :-:. c..·. 
f' OH1 T X AT F C :F; 

E' ' " C -; H ~ ~-

B 

1 

STt) u~._. ~uRn r~r PHV~!~A' 
" \., I ' ' ~ l I I , I ~ ... 1.. '-• 

~· E C t·' ,., , • • , Lt 

CALL V SI ~C F~t~ CL n3 E / UPr ~ TE 

G o• · r c.. : • !' r· ~ .J ..... ( 'F',... "\t I ~ ....... ,.. 
J : •• • ·- -:-t·: c. ~l(~l ' ... U '·I . .;> . t: • · I • • 

ME r:o r· r-
f .. . _t • • • •1 L ~l ~ 1 1- " ' ' I'II ' . .11 • .. • ... . M ._, 1_ . . J 

·· u ._, .,.,~-r-. 
J ' p~ £.• ._ .~ 

::< H T 'v· -::; r· 0 F~ T 1 0 

·-. '1 "' T ~ 0 L l.~ ;r roo: • . 

F' :J I ~l7 
.,. T 0 I;' '·. ...;;. . ..... IO C c :•·qpoL ~. ; ~ R ::t I ~~ ·;:::::-o Rrrn 

•- · I ". L.,o 

CA LL 'I_- 't' M ,-. 
•.·~· J.U '-"' 

~ .. -, ,.. ' . . .. : " n-:o·--:.': J:"A I' E u I t. I I •. ·- - I .. 

..- .. , T T 
:.:. ~.. J. t r t! DT :...O G J C AL 

P 0 - •. . .,. .., 
• I I I ,·'-, 

~ ., r .... \.' 
H I ' ·· ..... 

':" 1" I r.· 
0 • '- • • 

i·l D 

R E t;- ·r 'I " E . .. '· .~.;. LOG • . ~:1 L RE ''"R ''' ._.. I.J '•, .I.• 
i "·! . .. FCE (O> 

V2 

'./2 

V .... c. 

V2 

V2 

V2: 
l_l ..... 
y .: 

V2 

I I .-. •,• .: 
\•'2 

, ; ·~ 
y ."':. 

cu~ ~ L OG I N F C:H <3) 

EX!T 

'y' E <-" . 

POT NT 

CiUJ.BAL F , •. B ·-· ·~ • 

CALL vsroc OPEN /R EWIN D 

AT .... c· ... r . J:.• 

S E T C U R R E r~ T :·: E C 0 R D i'l U 1'1 B E R 'f 0 
EXIT 

V2 

\12 

1 

07 
07 
07 
n . ., • ,r 

D? 

0. "" l 

0 -, t 

07 

07 
t ! '? v , 
.·. -, 
... 1 ,. 

0 7 

0 7 
... .., 
·- ,. 
I ' 1 ' 
•J ,· 

t : ·: · 

"' ' 

(t ? 

r . , 
1,1 •' 

(;7 

f• 7 
·' . ... .. , 
•.• . 

(' .... 
' . . 

=·· ? . ' 

07 - ~ .. ' .... .. 
'J 7 
') ... 1, , I 

: : .... 
."'• .,. . . 

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

' ' . . 
.. , 
J I 

.... " . 
;. /' 
... .) 
' • ' .·· 

,... 7 
;; •' 

. -· :· / 
.... ..., •• - , 
"! .. , 

·. ' ,.1 

.· 7 . . 

cJ 7 . . 
.-. " ? ,_. t' 
. ~ 
' .• ,I 

0? 
.-! ~ 
v , 

• .. .... .. -··--~ ..... ..._ ___ , , -4-o .... ..... _ . ..... h. -··· ..... _.. .. ,,., __ ···- ·-·---- ··---· --~ .. ....... ··--.... ~ --- .. _ .... .......... ~----·---··--~----· .... -... --... -·----·--.. ..... ... .... . .. ..-. -~ - .. -..-_,., ,. .. -.......... - . .. -· -- ·-- ' --·-·-· ·- ·-· ~ 

02779 
02779 
027 80 
02781 
02782 

02785 

02 787 
0 2 7 8 8 
027 8 9 

0279(1 

0 ?7 9 l. 

!
,..., ... ......... 
.J C. I :7 a:. 
0 2 7 9 :3 
U- ·:.:. ., g ll 

'-' " T 

0 2 7 '~ 3 
02 7 9 f:, 
, , ~ . .., q.., 
IJC./.,t' 

02 7 98 

0 27 99 
o2:::oo 
0 .... .-.,,1 c:. •::0 o,,l 

0 2::: 0 2 
'j ·:> ·=· 'J' ·';) 
j , ~·-·· •.J 

'I "" .-. " 4 1, ' C: 0 L' 

0 ·j 0::• (J s ... .... ~ 

I) -=·::· n ... ~ !J-r:l' 
i't ·~ C• U" · .~ 
' ,1 '- ·-· .. 
,.. ·~ C• 1"1 •:'• 1.,1 "· \.,1 _ o:) 

( ' ""\ 0:• i"t ,,. 
J j:. .... t,.l : 

•"'\ -:. C• 1 ,-, .. ..... "'-' ·-· 
(~"' .. -. .. . 
•J ..:,: C• .a. J . 

n·:.-81 '' ..., .... ... · J 

C ~.,..,l . ,. ~ 0 ..•. 

,, •"'' .-. .. ~·: 
\o ..:. O:t ,L ' • I 

0 ? <":•1 •0:: 
~- '-' ' O,J 

rl ·:' (;• 1 ~, 
~· ~ "·' (' 

(!.-.ro 4•-. 
v c. .-. l · ::· ,, ......... , ..... 
VC.C• .t:> 

" ..... -. "' r• l; c:. .-:. c. .. 

(I ..... . -. ..... ' c. ··-=· c. .. 
( I ".;o •::a .-, -:;. 

.... '"' i. ··-

f'l ·:. 1:0 <j t~~ ,.; .... . . . c.; .• 

l-1 ~· ...... . - . ., .::. ·=· .:. ,I 

0 'j r:· . ., g 
l.. JC: .. 

I) .-. ro ., " 
' .::. ~· .;;, i) 

')~ ·:. r . ·j 1 
I t, ,. I .,• •.I 

0 
.., ,.. ..... ' .J r: t .. l.j t , 

0283'~ 
02 8 3 4 



. 
• 

I 
I 

• . . 

E.2 VORTE~ LISTING YtR£R S 

00 3474 003505 R. 
283:5 
28 3 6 ··~······~·····~··*···· • CALL VS IOC TO DD OP • 

. · ~. 283 7 ·Po······~ .. ········~···· 0 03475 036 0 33 A 2 83 8 
2 839 
2 S 40 
2841 
2842 
2343 

PAX50 ~ DX SAYC+l•B 
IF F NUC 
GDTO N'v'2 NUC 
If'T VII 
OME MAP,VSSTO 

riV2NUC CO !'lT 
00 3476 0 0601~ A 2 844 
003 477 0 0 3 :5 3 2 R 

0 03 500 
00 3 :5 0 1 
003 :502 
0 03 ~03 
0035 04 
0 03 :005 
00 3 !5 0 6 

2 8 4:5 
2 8 46 
284 7 
2348 
2849 NVZNUC 

116167 A 28 5 0 PA X:55 
03601 6 A 28 51 
0 5:5104 A 28:52 
C 0 7 4 0 0 .A 2 S 5 3 
0 01006 A 2854 
007 4 0 1 A 2 8 !5 :i PAX70 
0 1 0 4 2 2 A 2 8 :56 

28:57 

LDA E F AX TABd( 

I FF' 
GIJTD 
1 F T 
CME 
CO NT 
ORA 
LDX 
S TA 
RCF 
DATA 
SOF 
LD A 
PUS HF 

NU C 
NII 2 NUC 
VII 
MAP,V$ST3 

UMIT,B 
AttRB' B 
!O CDNT•X 

)1006 

CEX 

PROG RAM PAGE 41 LISTING PAGE < 
. . 

GET iiASED OP IN X 

SET EXEC STATE TO 00 

GET I DC CONTROL ~DRD MODEL 

SET EXEC STAT r. TO NN 

"ERG£ IN LO GICAL UNIT NUMBER 

STORE AS IC C CONTR OL ~DRD 

P U $ ~I EX 1 T 0 P 

• 

672 ) 

V 2 

F'G 
F.G 
f"G 

V 2 
FG 

07 
0 1 
(:7 
07 
07 
07 
07 
07 
07 
o;-

FG 0 7 
fG 0 7 
FG 0 1 

vz 07 
FG 0 7 

07 
07 
07 
G7 
07 
.... -;
:J ( 

07 
n 7 
V I 

0 28 35 
0?836 
0 ,::-o-:, -:> 
~ v -·., 

02338 
02839 
028 4 1) 

.0284 1 
O -::.o 4~ 

'- '"..1 c 
02843 
02844 

02845 
0284S 
0284 7 
02848 
0 2 84'3 
02850 
02851 
028 52 
0 '::>0:.5'> ........ . ....,~ 

0235 4 
0 28 55 
0 '.)0:05··· "'-'-' .., 
028 57 

00 3~ 0 7 
003 !51 0 
0 0 3511 
0035 12 
003 513 
0 03 514 
00 3 5 15 
0 0 35 16 
0035 17 
00 3 520 

03 60 16 A 
03 5000 A 
0 0 5 3 44 A 
055000 A 
0 0 ~ 0 41 A 
0360 1 6 A 
0 :5 5000 A 
0 01 0 01 A 
0 00101 R 
0 1 0 464 A 

2S58 JOF 

LDA 
P US HF 

CMi EXIT IF DON E 07 02858 

0035 21 
0035 2 2 
00 -:>C:O? 

-· ..J - ..., 

00 352 4 
003 :i25 
003 ,26 
... , ... , .-• • 1'\ ~ 
vV..:• .JC.i 

003 53 (1 
:)0 35 31 

0 0 3532 
0 0 3533 
003 5 3 4 

0 36 0 1 6 A 
0 3::i000 A 
00 ~ 3 44 A 
05 5 0 0 0 A 
00 5 0 41 A 
03 60 16 A 
0'550 0 0 A 
0 0 1000 A 
0 00 101 R 

0 1 20 00 A 
001 0 0 0 A 
00 1400 A 

0 03 ~3~ 0360 2 1 ~ 
. 

00 3~36 
0 03 ~37 
0 0 3 ~40 
~. C3 :541 
r)'J3 ~42 
n o :.~ :5 4 3 
··· o~ ""44 !,.! .,;, ...J 

~1 0 35 4~ 
lJ035 4E. 
003 547 
0 03 550 
C035 51 
OC3 552 
0 0 3 553. 
00 3554 
0035 :5~ 
003 5~6 
0 0 3 !55 7 
0 0 '3 ~63' 
0 0 3 561 
00 35 6 2 

01~00 2 A 
0:56164 A 
01~0 00 A 
0 4 50 0 0 A 
0 0 740 1 A 
0 04 257 A 
00300 4 A 
0 0 2 3 40 R 
1 5 046 0 A 
1 2 5 00 1 A 
0 0 50.14 A 
01 5 0 00 A 
00 1 007 A 
0 0 3 5 56 R 
00740 1 A 
0 0 4 2 :50 A 
150 .:!, 62 A 
1 16 1:6 4 A 
0 0 ~0 0 ! A 
003~:S.5 R· 
0!5:5000 A 

0 0 3 !563 OIUOOO A 
0 0 3 56 4 0 0 4 0 6'6 R 

. . ' .. . • t • • • • • . ' . 

2 8~9 
2860 

CIO G7 0 .... . -.~-:. 
c: 0 J -· 

PUS H I/0 OP 0 7 028 60 

2861 JMP f: j:Hi EXIT 
'· 

2 8 62 ~-·~····~~-·~··~·~···········~-~~ ~ ~-2 8 63 • AUXILIAR Y I/D CO NTROL ~ORD TA BL E * 
2964 ••*·····-········ ~ ····~········ · * ~ ~-es6~. PAXTAB D~TA 0 12 0 0~ · BA CKS PACE 
28 5 6 DATA 0 1 0 0 0 ~R l1 E EOF 
29 6 7 DATA 0 1 4 00 RE Wi t:D 
286 8 EJE C 

, .. 
~· , 
ro ? 
J • 

l .• 7 . ' ,, 7 
'J 

0 7 
07 
(!7 

28 6 9 ·················~~-~~········· ~ ~ ~ ·····•• u ••···········~~~··········· ~ · nl : 
2 970 • :t: ()7 
2 87 1 ll P U . T C H A R A C T E R ( P C H ) "' 0 1 
2 872 • * Cl 
2873 • FUNCTION~ TD 3 TURE A CHARACTER ' ~ C? 
28 74 • * C7 
287 ~ • ENTRY: ASCI = ADD RESS OF STRI NG C ONTRO~ BLOC K S CE ~ C7 
2s1s • ~ u? 
2 877 • SCE <O) : CU RRENT CH n RA CTE R COUNTER * 1)7 
2 8 7 8 • ~ CB( l): S TRING START ADD :\:t:SS "' 07 
2 8 7 9 ll S: CB( 2): CHARACTER TC BE S TOR ED * 07 
'"' 0 80 - "' .... ... . Cv • ~ 01 

288 1 • EXIT : SCB<O> = SCB CO) +l * Gl 
2882. * iJi' 
2 SS3 •••••••,w.•••••• ~ ••••••••~•••••• ~ • ~ •~Y-~~-~• ~ ••~•• *-~ •••••~ ~ •••••~~~- ~ •~•• 07 
2 88 ~ PCH LO X A ~ C lhB PCPNI X AT sc;;; ~7 
2 886 MOV XAB 2 , I!:: MF SAV~. CH r1 ~ C./ 

28 87 
28S 3 
i S8 9 
28'30 
28 91 

2892 
2 S93 
28 9 4 
2 9 9 5 
2 8~ 6 

2 8 97 
2S9 S 
28 9 9 
29 0 0 
2 90 1 

2902 
290 3 

Llii.,.QI 

l Dli 
~ NR J .. 

S CF' 
LRL A 
Y. ct r; 

A r~ ;~ 
ADD 
TAX 
LD A 
J CI="H 

S OF 
.LR LA 
AI'! A 
OR A 
>, - C" 

\ w I 

S TA 
POPJ 

0 , X 
n,x 
:. 5 
" " F, .. .. J 

BR 15 
1 

' 
..., , 

0 ' ~< 
~+4 

s 
LH I-l 
'f E"f''B 
LRLAS 

Q ,>( 

GET CU RREN T PCtNTER 
BU MP CUR REN T POIN TER 

CONV ERT BYT E TO ~O R ll COUNT 
:J 'o/ F L SE T I~ · H I G H BYTE 

CLEA R S I GN BI 'i 
AD D STRI NG S T~ RT ADDR ESS 
PO I ~IT X AT Wu FD 
GF. T WOR D 
HIGH BY TE ? 

YE S 
S I.I A P B'l'TE S 
CLEAR U N~A NTE D ~ Y T E 
MERGE I N NEW C HAR~ C T ER 
SW :. P BYTES :::r: HJ GH BY TE 

STOR E 
EXI T 

IIi r·1!:!1 UR Y 
F'G 

Q? .. ... . ' - . 
' I • ' ""' ,, 
(. , -· . 

-· -Ul 
0? 
f)7 
- 7 u. 
07 

l"'t "'? 
'·' .. 
. .. '"? 
t) ,. 

07 . ., 
!!. 

'' I 

r· - · .. ' ,r 
•) 7 .... . 

o r~ S6 l 

02862 
02£63 
028~ ·1· 
0 ~. I"• ,_- "" 

C. ..;, C\ .; 

02r~ 66 
Oljt···-

•• 'J t:) I' 

028 6:3 
n ...., nr n 
I C O O :> 

0 ?0 7 0 .... '·" 
C287 1 
0 ":1 ,....._ ..., .... 

'- C• f' ,-;. 
('I '"'• ,., '? . ) 
f..• - I,J. ;,• ·.J 

0 c:. ... •:0 , ... .... 
•J • : 

0287":: 
028?6 
028 77 
02878 
') ~ •:0 ., q 
t.J l.,. •.Jt • 

C c:.,.:t c. o."':t 1.' ..... ,, ... 

0 2881 
') '::> 0 8 ·:> - v l.. 

0288:3 
0(::885 
0 -::· t;:l 0 .: 

·- f.J v '· ·· 

0 •:>80''·' L.. Jt;J { 

0 ·J 0 ·::. -, 
.._,_,.,~, 

(! ':> 0 ,... Q 
L- u =' • J 

02899 
029uu 
n 2 '3!) 1 

('1290:? 
0 (:':;.03 

• 
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--····· -

E.2 YORTE~ L IST ING V$"RERS PRO GRAM P~GE LI ST ING PAGE ( 6 73 ) 

C03 :16:S 
003~ 66 
!)0: ~67' 
003 570 
r· :)3 ~71 

.:· 0 3 57 2 
,. : 3 ~ 7 3 
u C~574 
00 3~75 
t' ~'"'~"'"" 90.' ..,~ 
V U..:>...J,' "-" 

ro 357 7 
00~ 6 0C 
::00 3 601 

003604 
CD3E. O~ 
: .. C2606 
C:.J3607 
· ·· --,c to :.. :..· -· '·' 
r.~ ·-' 6 1 1 v ..... 'OJ 

-:r-36 12 

003565 
00 3~6'5 
0035 65 
0 0 3~ f>~ 
003 56 5 

007 401 
016004 
1 1600 5 
1160 0 6 
0030 10 
0 0 2·3 40 
:16003 
001010 

' 29 0 4 EJEC 07 
290:; , ••••••• ~~···~··················*~~····· ~ ··•w.w.••·····~- ~ ~ ~~ ······· · ···· 07 29 06 • • ~ ~ 
2 '3 0 7 • ·:p R 0 C E ~ :; tt U 1'1 E R I C I N P 1.1 T D 1:: S C R I P T 0 R * 0 l 
2 908 • .. 07 
2909 !II! < P ti I ) t: 0/ 
2910 ~ ~ 07 
2911 • FUNCTION: TC PROC ESS THE INP UT FORMAT DE S CRIPTORS : * 0 7 
2912 • ~ 07 
29 1 3 • SRD[ .D * 0 7 
2914 * SREW .D ~ 07 
2915 • SRFW . D * 07 
2 9 16 :"'- SRGW . D t: C7 
29 17 "- RII~ * 0? 
2918 • ~ ~ 7 

2919 ~ ENTRY: (j:j CC,B C::XP v SGFL) = INP UT NUMBER s WHERE ~ :::7 
2920 • RCC = NCRM~LIZ ED EI NARY FR ACTION ~ Ol 
29 21 * EE XP = BINARY E XP~NE NT • 07 
2922 :f! $ GF L = SIGri .E Q . 0 + Y- G7 
2923 !f. .N E . · 0 - * 0? 
2924 * I TEMAD =A DDRE SS OF LI S T ITOI * 07 
292~ • II WS Z = WORD C OUNT OF L IST IT£1'1 * (;7 
2926 • ITMOD£ = L I ST ITEM MOD E * 07 
2927 * = 0 1-WORD IN TEGEIU LDG I CAL. JJ. 07 
2923 • - 1 2-WORD INTE GER/L OGI CAL ~ C7 
2929 • - 2 RE AL * 07 
2930 • - 3 DIJUB~E PR ECISION * 07 
2331 • - 4 COMPLEX * 07 
29 32 • • ~~ 

293 3 • EXIT : niRECT TO FRS * 07 
293 4 .. * 
2985 ~·~·············~·~·-··~·····~--~ ~ ~ ·~-·~* **•··········· *'~** ·~-·~ ··· ··· ~ R 2937 D IN EQU ~ 

R 2938 EIN tQU lit 
R 293 9 F IN EQU ~ 
R 29 4 0 GTN lt~U * 
R 29 41 l iN EQU ~ 

2 9 4 3 ~-~····~~~~ --~~ ~ · 
2 944 • TE ST FOP. ZERO ~ 

29 45 ~~-·····~~---~~ ~~ 
A 29 4 5 8 0F 

•·. 

A 29 4 7 I_DA 
. . . 

A 29 48 ORA 
P. 29 4 9 ORA 
A ~950 XAZ 

ACC+l •B 
AC C+e, 'B 
ACC+3 · B 
~o r 

ORn 
J AZ 

ACCt B 
Pi'! I 50 . 

. , . 

OVF L RESEr Tt" 
A o AC CC 1)=ACCC 2>=ACC C3)= 0 

EXIT I c- , , ,~ L-. -- .. , 
1 M \..o • • - V 

f "' ... , ,. 
r . .., _l ... 

f ' t ~ - ' 

01 
f l 7 ., ' - . .., 
·-· , 

... - , 
'4 •• .-. -. 
;..) ,.· 
.·. ~ 
-· ' 

... "':• 

'·· /' 
07 

f . .., -· I 
. -· .. . 
'·' .. 

R 
A 
A 
R 003.:'70 

0 1611 6 A 
140422 A 
0010 02 A 
003 65 0 R 

29S 3 
29~4 
2 9 5 !5 

LDA 
$UE 
JAP 

IT I'IUU(,. B 
T !...! C 
<"·N I4 . . . TE S T INTEG C:~P LIS:T JTEM 

,.,..,. 
J I 
.-. '7 
'.J I 

.-' -;: 
o.J I 

2 9 56 
29~7 
2958 

··~···· ~~~~····~ !: · ~ ·· 
~ I NTEG ER LIST ITEM • 
lltllt~··••w.••····· ~~~ -·· 

.. , 7 
' . 
i• 7 ., ' 
- -\... ,.·· 

f\ O lOOl A 295 9 . n F
.;~ 

-,...., ,_ rc: w ER R~ R 3/ HOT IHTEGER / : . 7 ' . 
00547~ R 
0 1 6024 A 2 9 60 

2961 
29 62 

0 0 5 ..... 1 
..:'IJ. ... 

00 1004 
00 5470 
140472 
(101002 
0 05470 

A 
A 
R 
A 2 963 
A 2 9C:. 4 
R 

LDA 
DAR 
JAN 

SUB 
• A c-... . 

G E T B I N A R Y c : ? 0 1'1 E tH 

ER R aR 3 / NO T IN~EG [ R / 

Tll"' ,._, ... 
ER RCR 3 / NOT INTEGER I 

r· 7 . . 
.. -. . .. 
L• ,· 

. . ' '-- ... 
n .. ~ 
} i 

02 904 
(1 29 05 
0290 E. 
02907 
02903 
02909 
029 1 (1 
0 291 l 
029 12 
029 1 3 
02914 
029 1 5 
02'3 1 6 
029 1 7 
0 29 1 .:.:: 
029 1 '3 
029 2 0 
029 21 
0 2922 
02 9 23 
0292 4 
02925 
02926 
0292.7 
"'.:>9-=''-' o_l.._ ~ ..... 

02929 
02930 
02931 
02932 
02933 
02934 
02'335 

029 3:;1. 
(I 2 9 3 '51 
(•2940 
02'341 
0294 3 
029 44 
0294 5 
029 4 6 
0 2 ·~ 4 ? 
02'34::'; 
0 2'34'~ 
02'35() 

02951 
0295 2 

0 .... ·:. .,. .... c 7 •-' •. 

02954 
02 Si55 

:)2'356 
0295 7 
029 5 8 
fo'=> 95 9 ., - . 

02 9 6 0 

, .• ':• "' 6 ? 
• ... '- "';' ... J 

0296 ·'1 

M0\1 :3 AB ACC , T£MP S AVE LEFT- ~US 1' !f 1 ED INTEGE R ... ! ? 0 2 9 €, 5 
""'""6 1., 0 1 "'00~ "' .., ·-· .... " '=' • .;, .... 
;:!03 614 0 !5 616 4 A 

!)0361::; 
C036 16 

00~001 A 
c:;e.or:3 A 

?o:">.C .C 
- :.;1 (;., ·~ ACC 

2967 ~~~~~--~~ ~~ ~-~- ~~· ~··· 
2~68 • IN TEGER S HirT LOOP • 
2969 ~ --···· ··~~···· ~,~·· ·· 

00 3617 00 ~024 A 2 97 r T B~: 

"03620 
0 03621 
803 622 
003623 
.J ·) 3 6 2 4 
G03625 
003626 
0036 27 
003630 
01):::;631 
0 03632 
003638 
003634 
003635 
1)1)3636 

2~ 7 : PNill D~ X ~EXP 
01~024 A 
0053 11 A 
055024 A 
00 1 01J4 A 2972 
003 6 34 R 
01500~ ~ 29 7 3 
025154 :':; 2974 
0 0 4401 A 297:5 
0550 0 3 A 29 7 6 
06516 4 A 2977 
001000 A 2979 
003620 R 

J A 1'1 

1_ D f.\ 
LLB 
r_.; ~ L 

S'A 
STB 
j "~ r-:· • • 

CD1 026 A 297 9 PNIL1X JBiiZ 
0 05470 R 
0050 4 2 A 29SO T X B 

2 ':781 Tt:.A B 

rtnux 
Acc . x 
.. r:: 11 P , X 
i 
~cc ,x 

TF.:M P •X 
PNII. l 
• • !"• 3 
t ·. " · ... 

C0 3637 0 16157 A 

·--·······-·--- ..... ... .. . ... . . -- - . . . . -----·--- ... -~ .... - -... --. 

C L EAR ACCUM U ~ ATDR ~ CC 

US E X AS B ~!E RtGI ~ TER 
DE CREM ENT B I~~RY EXP ONEN T 

EXI T ON FII'P SI-l 

SHIFT INTE GER INTO AC C 

C n NT I NUE TI LL DONE 

ERROR 3/ ~ 8T INTEGER I 

RE STOR E EA SE REGI STER E 
I S S IGN NEGATIVE ? 

. .... ·-·----·· ... .. .......... .. ... ··--- .. ···---.. ----·· ..... . ··- ·· ·--- -· .. _ ... .. 

\/2 

( · -.. 
I . ' ,•' 

' '
7 "<>96 7 

v ( l • .... •. 

0 ~'96':' .... ·-· 
· ~ Q?<>(,•:O 

._ • l . 7 '.) -.... ..,. 
:, . 
.-. ... . . . - . 

[1 7 
0/ 
... 7 
• .. • ~ 

0? 

. -!) , .· ..... ·-! ,. 

02'.37 0 
02971. 

02 97 2 

0 ·::· 9 .., :3 1... • ( 

0 2 9 7 ·~ 
:j297 :5 
0297r.:O 
(1 2 97? 
')- ·::. ..... ., ·:· 

........ t ' ..1 

0 2 981) 
G2981 

• 



.. .. ... 

. E.2 VORTEX LISTIHG 

003640 
00 36 41 
Ol3G4~ 
0.3643 
003644 

001010 ~ 
003770 R 
016003 A 2982 
0 0 5211 A 2983 
005111 A 29 8 4 
056003 A 2985 
001000 A 2986 
003770 R 

LDA 
CPA 
IAR 

."S TA 
J 11 p 

Y$RERS 

ACC,B 

~ : c.B 
PNISO 

• 

. .. . .. 

PROGRAM PAGE LISTIHG PAGE ( 

YES 
NEGATE INTEGER 

0 0 364 5 
~; 03646 
0 03 647 
0 03650 
003651 
003652 
003653 
0 03654 
0036:i5 

1 30 464 A 2987 PNI4 
001010 A 2988 
004013 R 

ERA 
..JAZ 

THREE 
PN I E.O D.P. INTEGER 

00 3 656 
003 657 
00 3 $6 0 
!J0 3 661 
00 3 662 
OC3 663 
00 3 664 
'J C3 6 6 5 
0 0 3 6 6 .6 
0036 6 7 
0036 7 0 

0!)3671 
003672 
00 3 673 
00 3 674 
0036 7~ 
0 '3 3 676 
C0 3677 
00 3 7 0~ 
0 0 3 701 
0 0 3702 
L
., ,., ., ? 0 ., 
• •J <tJ , .., 

00370 4 
00 370 ~ 

0 0370 6 
003707 
!) 0 37 1--() 
00 3 711 

0 037 12 
0 037 13 
0037 14 
0037 15 
0037 16 
003 7 17 
0037 20 
0037 21 
00372 2 
003723 
0037 24 
0 03725 
003 7 26 
(!03 727 
f.' 0 3 730 
00 373 1 
C03732 
00 3 7'33 
:"} 03 7'34 
(! c 3 7 35 
00 3 736 
0 !13 737 
CD 3740 

140422 A 29S9 
001010 .A 2 990 
00~712 R 

2991 
2992 
2993 

016004 A 2994 
12043 0 A 2995 
007400 A 2996 
0 01 002 ~ 29 97 
00366:5 R 
0050 01 A 299 8 
04600 3 A 29 9 9 
05600 4 A 3000 
001007 A 3001 
003673 R 
0 4 6 024 ~ 3002 

3003 
010437 A 
056003 s:l 
0 05024 A 
015024 A 
1 20 430 A 
025003 A 
0 04407 A 
0 :55164 A 
0 1500 3 A 
025004 A 
0 0 4407 A 
05:5004 A 
005042 A 

3004 
3005 
3006 
3007 
300~ 
3009 
3010 
3011 
3012 
3013 
3014 
30 15 ' 

0 1616 4 A. 
05600 3 A 
0"01 000 A 3616 
0037 5"3 R 

.. 

016006 
0042 41 
001002 
003741 
046003 
016005 
001002 
003741 
0 460 0 4 
00 5001 
0560 0:5 
0 16004 
00 10 02 
00374 1 
0 4 6 003 
00 ~0 01 
0:560 04 
0 1600 3 
001002 
00 ':>":"4' ._. < 4 

0 460 24 
010437 
0:56 003 

3017 
301B 
3 013 

A 3 020 
A 3021 
A 3022 
R 
A 3023 
A 3024 
A 3025 
R 
A 3026 
A 30 27 
A 3023 
A 3029 
A 303 0 
R 
A 3 0 31 
~ 3032 
A 30 3 3 
A 30 2 4 
A 30 3 5 
R 
P. 30 36 
A 30 3 7 
A 3 0 3 8 

30 39 
~·0 374 1 01600~ A 
0 0 3742 0:560 0 6 r: 

003743 016004 A 
0 0 3744 \l 56C:l 5 f.i 

8037 4 5 .... ..,..,.,A<'" 
uu.;;, 'to 

0 03 7 4 7 
O!J375 0 
003751 
0 03752 
003 7 53 
0 037:54 
00375:3 
00 3 756 
1)0 3 757 
oo::: 76o 

... . . . 

016003 A 
0:56004 A 
016024 A 
1 2 0 43 0 A 
05600 3 A 
005124 A 
01615 7 H 
0 01 0 1 0 ~ 
0037'6 1 R 
015003 A 
0052 11 A 
0 550 0 3 A 

3 0 40 

30 41 

3042 
3043 
3044 
3045 
3046 
~047 

~0.48 
3049 

.~g ~~ 

SU B 
JAZ 

Tl.l [I 
PNI S 

·······~~······--~· • CONSTRUCT REAL • 
··~·············~· • LDA ACC+l•B 

. ADD BS7 
ROF" 
J AP 

TZA 
INR 
STA 
JOF"I'i 

INR 
MO'¥PAB 

T B ~< 
LDA 
ADD 
LDB 
L~tS L 
STA 
LDA 
LDB 
'- AS L 
~)TA 
T >n~ 
MOVBAB 

!1!+4 

AC C,B 
ACC+1d~ 
!!J. +5 

~r. XP tB 
BS1 4diCC 

~E X PtX 
ln<BIAS 
ACC ,)(-
7 
Tt:: MP•X 
Acc, x 
(l CC+ l•X 
"7 • 
A~ C +ld( 

TEM P•ACC 

JMP PN I19 

D. P . 

GET 2ND MANTI SSA UDRD 
ROU tlD UPI.IARD 

OV ERfLO IJ 7 

YES. CLEAR i.IORD 
BU~1 P wORD 0 

OV ER FLmt ? 

Yt S . BUMP BIUARY EXP ONENT 
SHIFT FIELD 

LO AD X AS E~ :. f REGI STE R 
GET ~ INA R Y EXPO NENT I N A 
~DD BINARY EXPONEtiT BIAS 
GET HiGH UO RD OF MANTISSA IN B 
PD Sir iDN AB TO MAKE 1S T UORD OF REAL 
SA V E 1ST UC~D OF RE AL 
GE T 1ST MAN TI SSA UDRD I N A 
GE T 2N D MA N TI ~S A UORD IN B 
PO SIT ION ~. S 2 ND UD RD OF REAL 
STORE HI AC C 
RE ~ TURE BA S£ REGI S TER B 
LO AD 1ST WO RD OF REAL INTO ACCCO> 

-~·····~~······-~~~··········· • CDHSTR~CT DOU 3LE PRECIStUN ~ 

········ ~~~····~· ~ ·······~ ~ ··· PNJB ·~ DA ACC+ 3•B 
LRLA l 
~AP P ~Il8 OV ERFLOU 1 

. 
PNllB 

• 

.. 
PN119 

HlR 
L rt. 
JRP 

I NR 
TZA 
STA 
l DA 

• - C' .,; H t 

rt!R 
TZ P 
~n A 
LDA 
_! A P 

liiR 
!. D A 
S TA 
MOV BAB 

Cl CC+2•B 
AC C+2•B 
PNllS 

ACC+2•E 
ACC+ l•B 
P NllS 

ACC •B 

ACC +l,B 
t~cc ,B 
Pdl1 8 

BEX P ,B 
! S 14 
Acc ,s 
ACC +2•ACC+3 

ACC+ l,AC C+2 

~ ~V BAB AC C:ACC+1 

LDA 
ADD 
STA 
INCR 
l.DA 
J AZ 

~t EXP, B 
~~::< BIAS 
AC C•B 
C2 4 
S Gt" L•B 
... N J C:.O 

• 

LDA '4C C' X 
CF' A 
STA AC C•X 

~••••••w ~ ~•••••~~~• ••••• 

YE S . :SUMP WORD 2 
GET WORD 
OVE Rf LOW 7 

YES. 13U~1 P W O~tl 1 

CL EAR ~ ::: RD 2 
GET WO RD 1 
OV ERFLiHJ 1 

YE S . BIJ~lP ~J ORTI 0 

CLEAR IHJRD l 
GET ~OR D 0 
OVE.:RFL OI-l ? 

YES. BUMP BINARY EXPONENT 
AND ~ Hi fT OV~ ~ F L OW BIT 
STORE UD RD C 
S H I F r F" I E t. D 

GET BINARY EXPONENT 
ADL BINARY EY. PONENT 
ST CRE IN W C ~:C 0 
POINT X AT BASE+l 

IS S IGN FL ~G S ET ? 

'l' E S 
NE GAT F' NU~~:f"R 

:BlAS 

------ ----------------------------------------·----

674 ) 

V2 

V2 

0 7 
07 
07 
1)7 
07 

0 7 
0 7 
• ? ll .. 
07 

0 7 
0 7 
0 7 
0 7 
0 7 
0 7 
07 

07 
0 7 
( • ... 
... ? 

07 

02982 
0299:3 
02 984 
0 2 9 8 5 
0 -:> C1 0::• t' "'· ' '-'' 

0 2 987 
029 8 3 

0298';) 
029 90 

02991 
0 2 '~ 92 
0 2 9 93 
0299 4 
029 9'5 
0 29 96 
0299 7 

0 29 98 
0 2 999 
03000 
0 30 0 ~ 

0 ? 03002 
07 0 300 3 

07 
0 7 
() 7 
0 7 
('l ; .... 

( 
., . , 

0 7 
t : .., ,. ' 
(] ""> . , 
0 7 
() 7 
1.) 7 

n ., 
• I 

'J? . ' 
fiJ ? . ' 
(] .. ) i " 

0? 
. -.J / 
O·? 

(; 7 
(: 7 
fJ ? 

I"! 7 ·-· •' 
0 

., 
/ 

0 ? 
.... -... 
' / 
()'? 

G? 
0 1 
l 
... ~ 
__ , / 

0 3 0 0 4 
030 05 
0300 6 
0 3 007 
0 3 0(1:3 
C 3 0 09 
0 30 1 0 
0 3 0 11 
(1 3 (11 ;:: 
0 3 0 1 3 
0 3 0 1 4 
. ,.., ... 1"" u ..:· ll ..;.• 

030 1E. 

'J. -=· u·· 1· ' ~ ...., . .~ 

03 0 1 8 
o :;!O l 9 
(I :::: 0 2 (; 
0 8 0 21 
030 22 

0 '7.• C' -=· ~" .. • ..... ~ ~ ..... ...., 
0 30 24 
!! 30 2 5 

0 3 026 . 
03(, 2 /' 
0 -· .. , ,., ,-, .;;v •. :: v 

030 2 9 
0 3 0 3 11 

0 80 3 1 
0 3 0 3 2 
r. " • [J ·~ .-, IJ .;, ., • :• ,:_, 

. )• 0 3 03 4 
.... ~ 
v •. 

1) 7 

Ol 
0 7 . .. .• 
•.) .. 

'"' ., I) -:. " . :_t ..., ...... _! 

Oi 03 041 

0 7 
0/ 
' · ? " ' 07 
f • • 
·) / 
{ • ? 
v ' 

( · ,. 
• • 
(! 7 
') ;:' 

c 30 42 
(13 0 4:3 
0 30t!. ·i 
0 3 0 4 ~' 
0 3 0 46 
(; 3 (1 4 :' 

0 30 4 8 
0 30 4 9 
0-;:\0 5 (: 
u 3 0 51 

• 



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

,, 
E.2 YDRTEX LIIT.JNG 

.•. ·. 

OO;iM+1 .. 016Q~4 ooe· t?04~o 
0 0 31 3. 0 0 10 b 4 
('03764 005470 
00376~ 1~0462 
003766' 001016 
(1 03767 00~470 

30~2 

3:0 '3 
A 30~s'4 
A 30:1:1 · 
A 3tl ~6 
R 
A 30~7 
A 30:58 
R 

·· YfRE.RS 

• CHECK EXPONENT RANGE ~ 

················~·~······ PNI20 LDA BE.XP,B 
ADD EXBIAS 
JAN ER3 

ANA LH~ 

JANZ ER3 

3059 ········~~~······· 3060 • LOAD LIST ITEM • 
3061 ~-~~···~~······~·· 
3062 PNI:iO ZAB CO UNT 

003770 00~001 A 
003771 0:560~2 A 

3063 
003772 016001 A 
003773 0:56164 A 

C03774 
003775 
003776 
003777 
004000 
(' 04001 
004002 
C04003 
004004 
00400~ 

004006 
0 04007 
D04P10 
004011 
004012 

3064 
016113 A 
0~6024 A · 
036.1'4 A 306~ 
01~000 A 3066 
036024 A 3067 
0~5000 
046164 
046024 
0460:52 
0160:52 
146102 
001004 
003776 
001000 
001067 

A 30GS 
A 3069 
A 3070 
A 
A 
A 
A 
R 
A 
R 

3071 
3072 
3073 
3074 

307~ 

PNIL2 

. . 

MOVBAB 

I'HlVBAB 

LDX 
LDA 
L D ~< 
STA 
INR 
INR 
HlR 
LDA 
SUB 
JAN 

~ACC,TEI'IP 

ITEI'IAD• BEXP 

TEt1P•B 
o. x 
•• C' v p ... 
~ .... , .. J) 

0 ' ~\ 
TEF1P • B 
BEXPaB 
CDUNT,B 
COUI'IT•B 
IIwsz,B 
PNIL2 

f'RS6~ 

PROGRAM PAGE 44 

GET BINARY EXPONENT 
ADD BINARY EXPONENT BIAS 
ER ROR 3/ UNDERFLOW / 

ERROR 3/ OVERFLOW I 

CLEAR CDUIHER 

INITIALIZE ACC POINTER 

LISTHiG PAGE < 

INITIALIZE LIST ITEM POINTER 

POINT X AT ACC 
GET WORD 
POINT X AT LI ST ITEM 
STORE DATA IN LIST ITEM 
EUI1P ACC PO I !'ITER 
BUMP LIST ITEM POINTER 
BUMP LOOP COUNT 

LOOP TILL ITEM FILLED 

EX IT TO FR ~ 

3077 
A 3078 
A 3079 
A 30 80 

• 
PNI60 

JMP 

PROCESS 
LDA 

DOUBLE PRECISION INTEGER 
004013 
004014 
004015 
004016 
004017 
004020 
C 04021 
004022 
0 04023 
(: 04024 
0 0402-;5 
0 04026 
0 04027 
(: 0 4 0 3 0 
('0 4031 
(.0 4032 
;, :]4033 
0 04034 
(1 1)4035 
00403E. 
O!J-4037 
<J 04040 
0 0404i 
0 04 0 42 
(1')4 C 43 
:J0 4044 

01~005 
1 1 6.0 0 6 
001016 
00~470 
016024 
005311 
00 .1004 
00:54(0 

R 
A 
A 
.A 
R 
A 
A 

3081 
3082 
3083 

3084 0 0 ~ 14{) 
0.00(136 
001ooz 
005470 

-R 308:5 
R •• 

o o 5P 2 4 A 3086 
0 0 ~ 1 1 1 
001002 
004(14~ 

A 
l'i 
R 
A 
~ 

0 5~0 24 
0.1~003 
02~004 .:1 
004501 A 
CaS5003 A 
0~5004 A 
Ot~024 A 
00!000 A 
0 .0'4030 R 
OOel042 A 

3087 
3088 

3089 
3090 
30 91 
30 '9 2 
3093 
3094 
3095 
3096 

3097 
3098 

00404~ 0161:57 A 
004046 001010 A 
004047 003770 R 
0 040~0 01~004 A 3039 
C040~1 0~~003 A 3100 
S 04052 005211 A 3101 
0 040~3 
C040:54 
0 0 405~ 
0 •) <10:5€, 
C0 40:57 
C040GO 
0 04 0 61 
::::J 4062 
(' ().4 0 6 3 
C04064 
'- ~ 4 0 6 :5 

00~222 
GO:illl A 3103 
001002 A 3104 
004061 R 
13 0 440 A 
OO::'.il22 A 
:J:5::'.i004 A 
06:i003 
00!5042 
001000 
003770 

A 
H 
A 
R 

310:i 
3106 
3107 
..,... ~ ,, n 
.:.· J. u 0 

~10 " .... .. 
31 10 

PNI62 

PNI64 

PNI66 

ORA 
JANZ 

LDA 
DAR 
JAN 

SUBI 

JAP 

TB X 
IAR 
,JAP 

STA 
LDA 
L I! B 
LASR 
STA 
STB 
LDA 
J 11P 

n<:B 
TZAB 

LDA 
LDB 
CPA 
C ,..,. " • • IJ 

IAR 
I" 0 ... .., . 

ERA 
IER 
S T Pt 
STE 
T>: E 
JMP 

,. .... ,.. B 
1-i ._: ;_: + c. ' 
ACC+3•B 
ER3 

BF:XPaB 

ER3 

30 

PNI64 

BEXPt»C 
Acc,x 
ACC+t,X 
i 
(.) cc~x 

~: C C+l•X 
" ' ['· '"' v 
"' .. (', t· ' " :o r;r c;z 

SSF'LtPNI50 

PCC+ltX 
P.c c ,x 

B S 1 ~· 

AC' C+l1X 
Ace,:·~ 

PNI~O 

HOT INTEGER 

NOT r:'lTEGE R 

NOT HlTEGER 

POSifiON VALUE 
DON[ 

. . 

RESTORE BA S E REGISTER B 
POSITIVE S I :lN 

675) 

V2 

0 7 
07 
07 
0 7 
0 7 

0 7 
07 

030~2 
0305:3 
0 3 054 
0 30 55 
03056 

03 0 ~ 7 

0 3 0 5 8 

0 7 0 30 5 '3 
0? 03060 
07 0 3061 
0 7 0 3 0 62 

07 03 06 :.:: 

0 7 

07 
0 7 
0 7 
0 7 
07 . -, 
Ut 
0 7 
0 7 
07 
r.-; 
·-· •' 

0 7' .. 

.. 0 7 
U- 7 ,. 

0 
.. , ,. 

0 7 

07 
,-, ? ... .. 

,-, ? 
v ,. 

n_,. - ( 

07 
0? 
.... -:1 
·~ ,· 

I) 7 . ' : . ., 
•J • . ..., 
1.1 ' 
[; 7 
• • 

r· -, " .· 
(I '.? . . 
(,-/ :; .. 

1)7 ·- . 
;) 7 
v .• 

,, ... 
'·' ;' 
( . .., 

0 ' .. . 

03064 

03065 
0 3066 
03067 
0 306 8 
03069 
0 307 0 
03071 
0 '>07'::0 ._, •. ._ 
03073 
0 30 74 

0 30 75 

03077 
0 3 078 
0 3079 
0 3080 

0 30 81 
0 30 8 2 
1-, ·'J 0 ·=· ..... 
.. ..... '.J .j 

0 3 0 84 

0 -·n.-.•· .:> . 0 ._l 

0 80 8 r'=. 
n ? t)<"· -, .. ... . .;;. •" 
0 3 088 

0 -' (18-=i .;.. • j .. 

lj:j(J9ti 

0 3 0 '3 ! 
;"l ......... ,c.-· IJ ...:•• .. .. · C 

o:::o 9 :3 
0 3 0 94 
03 0 '~3 
0 30 9 6 

0 10 Q7 
~ < ' 

O.., u-· Go -· -' ···' 

03 09 9 
08 10 0 
0 3 1 0 t 

( ! : -- ,, ':' 1 ("J -::-
·- · o' '· ·-· .... ..... 

• 0 ·~ .. 

r • .. ,. " / . . 
r, .. ., 
'-' ,. 
.... ~ 
I) i ' 

... ! ' '7 -· . 

o:-; 10 4 

0 3 10 3 
o::: to ::. 
n-:· 1 '• ~ 
..! · -• l_o o' 

r· -· to ·-· _. .;:, ·:'l 

0 :3 1 09 
0 3 1 1 0 

3 1 1 1 
3112 

E ,.,.... ,*,~ 
..... ~ 1,... .. ,. 0 ·:· 1 11 •. 1 ... 

0 04066 036000 A 

..... 1 .... 

..:> " ~ 

••~•••••w••••••••x· •••••~•••••••••~••••••••~•••••••••••••••••••~•~•••••~ ~ 7 
• • n 7 . ' 

U- ·:: 1 1 ·:· 
~ . ,_ 

(1~: 1 1.;; 

3114 • P 0 P / J U M ? r P 0 J ) 

TO PROVIDE A PDP/JUMP CAPABI LITY 

:. .-,-, ··· " 11'1 ·- ' ·-· ._. .,. 
311:1 • 
3116 • F'UtiCTHnn 
3117 • 
3118 ll ENTRY: 
3119 • 
312 0 • EXIT : 
31i?i liE 

OPSTKP ~ OP STACK PDINrER 

DIRECT TO ROUTINE SPECIFIED BY OP 
DPSTKP iNCREMENTED 

- . -, .-.; :) .. 

~ (' ::-' . 
~ 

~ . .., 
I o ' .. . 

:6.' .-, -:o 
:.= ·.• I 

~ r, 7 ·-· . 
"" ;'Ill'; T • •" 

·-· i 

3122 • * 07 
3123 ·-~·-··*~~·················~·--~~~**•~*~~~~····~~·~~~*••*liE~liEllfliEllf~······~ fl 7 . . 
312~ POJ LDX OFSTKP,B POINT X AT OP C? 

r - • t , .. J .j J. .:.1 
o::: 11 E. 
· ·- 11 "' U .. • .. ..... ,. 
0 311 ::: 
1) :::: 1 1 •j 
lj" ·-:> 1 -:> i I ...., '- --
0 3 i 2 1 
~~ ~· l ':!r• • ;) ... c. 
o::: i2 3 
0 3 125 

.. . ~..,., ..... - . - ..... - ~ ....... -.... -..-. ..... -......... . , ~ ...... ' ....... -~·--· -· . 
'..,.., .. ,.__...__ , ____ , _., .,._.......,_,_, ' ' " ' ,.,..._, , • , , ,. ' " "'' •u• _,,,,.. .0-1 , , ... ._,.,._----..... ,,.._._ ..,. -• .... 1"'••- ,,._ ' ••""-' ""' _ _ __ ....,.,_.,.,.,-,, -·--•~·•-··-.....,...._~ •- Jo-~ . ,.,·- ··- · • ' - - -
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E.2 VDRTE~ LISTIHG PRO GRAM PAGE 45 LIS t 676 ) 

0 04067 035000 A 3126 
004070 0460'00 A 3127 
00 4071. 00670~ A 3128 
0 tHU.72• 0 0 0 0 0 0 A 

I..DX 
INR 
IJMP 

o,x 
DP ST KP•B 
0, X 

GET CP IN X 
JUMP ~TACK POINTER 
EXIT 

FG 07 03126 
FG 07 03127 

0 7 09128 

3129 EJEC PD 
3 130 ~•••••••~•••••••~•~•••••~••••••••~••••••m••••••••••••••••••••••••~~••PD 
3131 • *P.D 
3132 ~ P R 0 C E S S E N C 0 ~ E / D E C 0 D E *PD 

07 
07 
07 
r ~ 
\ . 3133 !I! *PD ~ , 3134 • fUHCTION: TO PROCESS THE FORTRAN STATEMENTS ~PD 

3 1 3 :5 • EN CDli:::<S ,F• B,C) *PD 
3136 • DECO!lE(S,fJ[{,C) *P D 
3137 • *PD 
3 1. 3 S • EN T R Y : D I R E C T F R 0 M R IE . * P D 
3139 • RETURN = ADDRESS OF PARnMETER LIST *PD 
3140 • UNIT = BUF FER SIZE *PD 
3141 ~ TEMP : OP = CDC DECODE *PD 
3142 * CEN ENCODE *PD 
3143 * *PD 
3144 * EXIT: ENCODE - EUrFER !LANKED * PD 
31 4~ • FRMT = ADDRESS OF FORMAT STRING *- PD 
314 6 !I! XFFI.. = 1 f-'ARAMETER XFER ~N A BI..ED *PD 
3147 !I! ITEMUC = 0 COUNT OF WORDS REMAINING IH LI~T ITEM *PD 
3148 * DIRECT TO FRS TO START FORM AT SCAN * PD 
3149 * *PD 
3150 ••••••••~••••••••~~••••••*******~**************•*****•***~*****~***•*PD 

A 31S 1 PRD LDA TEMP,J PD 
A 3152 SUBI CDC PD 
A 
A 
A 
A 

3153 
3154 
3155 

LRLA 
STA 
J AZ 

8 
IOCONT•B 

PO SITI ON READ/WRITE FLAG PD 
PD 
PD 

n . I 
vI 

07 
07 
07 
07 
07 
07 
(;7 
0 7 
07 
07 
(17 
0 

.. , , 

07 
07 
(' 7 

,, -vi 
07 
07 

0 3 1 29 
03130 
03131 
0 ? 1~-=-"' '"' ..... 
"13 1 33 
'"1 1 3 4 
I. 1 IJIC' 
u .... ·~ ..J 

03136 
031 ~>? 
03138 
03139 
03140 
0314 1 
03142 
03 143 
03144 
03 145 
03 146 
0 3 147 
0 .... 1 4 .... ..;, •:) 

0 3 1 4 ., 
03150 
03151 
031 52 

03 1 !5:3 
031 54 
03 155 

0 0 40 73 
00 4074 
00 4075 
004076 
0040 71 
004100 
004~0i 
0~ 41 0 2 
0 0 41 0·3 
004 104 
0~ 4105 
':' 0 4106 
004107 

016164 
006140 
OOQ020 
OP42!50 
056104 
001010 
004103 R 
0 10432 A 
110431 A 
006110 A 
002000 A 
0561:54 A 
0361!51 A 

3156 
3157 
3 158 

LDA 
ORA 
UR~ I 

iJRS 
BFS 
02000 

SET 
SET 
SE1 

W~ITE BlT 
FILL FLAG 
ENCO DE / DECODE 

PD 0 7 0 8 156 
03157 
03 1 58 

v0 411Q 01~oo5 A 
004J11 056063 A 

. 

3159 
3160 
316 1 

3162 
:j0 411 2 
0 04l13 
0041 14 
00 411::1 
004116 
0341 17 
004120 
004 121 
00 41 22 
00 4123 
00 4124 
004125 
004 126 
004127 
004 1 30 
00 4131 
COt: 1 32 
C 'J4133 
OO<ll34 
(;C~ l3~ 

00 41 36 
004 1 37 
C'0414C 
')041 41 
::: 041 4 2 
0 04i43 

01:5006 A 
0~6020 A 
056027 8 3163 
00!5311 A 3164 
056025 A 3165 
0 1500/ A 3166 
056 152 A 3167 
001010 ~ 3168 

. 

004127 R 
005014 A 
00!5001 A 
055000 A 
03~151 A 
016167 A 
005 111 A 
004 301 A 
0:56148 A 
056144 A 
056 12 2 A 
0:56 1?.3 A 
005001 A 
0:56167 A 
03:5016 A 
01043 ~ t:.. . . 
11~104 A 
05~104 A 

C04144 01 61:54 A 
00 4145 O:i::S1:54 A 

0 0 4 t 4 Eo. 0 0 ~ 0 0 1 A 
00 4147:' 0~6026 A 

00 41::10 016154 A 
00 41:51 006451 A 
'0 0~152 004157 R 

. 
004 15 3 006010 A 

3169 
3 1/0 
~171 
3172 
3173 
3174 
3175 
3176 
3177 
3178 
3179 
3180 
318 1. 
3182 
3 18 3 
31.84 
318 5 
3186 

3187 
3 183 
3 189 
3190 
3 1'31 
3192 
3193 
3 194 
319 5 
3196 
3197 
3198 
3199 

~20.0 

320! 

PRD1 

VII1 
N.uc 1 
PRD2 

s Tr.l 
I. D X 
MD V X~I 

M!JVXA~ 

STA 
DAR 
ST A 
I D" ~ ... 
::n~ 
JA7 

TAX 
TZA 
<'TA ... . t1 

LDX 
LDA 
I AR 
ASRA 
S TA 
S TA 
STA 
:? TA 
TZ~ 
srA 
LDX 
LDA 
C~A 
3 T~ 
MOv'IAX 

IrF 
GO TD 
I FT GiJ TO 
rL (:n3 
t..O!=l 
J s :~ 
ADD 
7JA:t: 
JSR 
CONT 
CONT 
?. QB 

TRAB 

PUSHJ 

RW F!.. dt 
RET!JRN•B 
5,F Rt'IT 

ALBFt! 

BrqPT,B 
7 • X 
~ E T U R H ·~ l , B 
PRD1 

• 

0 • X , 
RElU kN,B 
U!'!ITd~ 

• . 
PBSZ,B 
P lW C, B 
LRSZ ,B 
LRI.I C,B 

U t1I l , B 
ANR:B,X 
E S 12 
~OC CINT•X 
lDGC! NT'X 
f<WF'L' IHIFL 

i i fJ c 
·u_; c 1 
' 1 I I 
'l I I 1 
~l..::lC tPRDI? 
RPBF' 'X 
TBK ,X 
~ ., • <~' '"":' e 
i""C•~.:.JQ 

TEK,X 

RFPT 

• ,f':WFL, IJR, P~D4 

CLB 

BIT 

INITIALIZE READ/~RITE FLAG WORD 
POIN T X TO PARA METER LIST 
SAVE FOR MAT STRING ADDRESS 

EUFF'E R ADDRf. SS 

CH ARACTER-PRI;C E SSED COUNT ~DDRESS 

NO COUNT FI ELD 

INITIALIZE COU HT VARIABLE 

JUFF[R S!ZE 

MAKE BUF'FE~ :uUNT WOR'OS 

SET ~;o UtiiT 
PO INT X AT VSFDRT IO DATA BLOC K 
IC C MODE I S ASCII 

AI..OC EH~RY FRDM BACKGROUND 
YES 
1E $ T EUffER ~T ART ADDRESS 

TEST BUFFER EN D ADD ~ES S 

CI.. [~R BUFFE R CHARACTER POINTE R 

I..!RJTE ? 

CLEA R :S L' FFER 

- - - - - ------ -

PD 
PD 

PD 
PD 
P II 

0 7 
07 

07 
07 
07 

03159 
C315 0 
03161 

PI! 07 0316;:: 

P D G7 03163 
(:7 08164 
07 
,., .? .. . - . .,. u; 

1)3 16:5 
0316G 
0 8 1 6 f' 

PD 07 0316:0 

PD 
PD or . I 

P I1 
PD 
p !I 
PD 
PD 
P I1 
PD 
PD 
?D 
PD 
P.!:l 
PD 
PD 
PD 
PD 

FG 
f G 
:-G 
fG 
PD 
PD 
p[! 

P D 
PD 
p I I 
F i.i 
FG 
P J 

··J 7 .. 
0/ 
.... -.. 
._f { 

(t? 
C7 ,.. ., 
tJ /' 

n 7 . . 
07 
n ·~ 
-.1 l 
~ -' I ;· 

r1 7 
' ' t"o "!' 
I) l 

r1 7 ' . .-. I 
'·' 
""' ._, .. 
, ... .. ~ 
' .' 

0~:16':? 
03170 
03171 
03t?;::: 
0 '='1 7-· ~· • .j 

03174 
0 "'1., "' ..;, . ,. •; 

0 ~'17•' ..., '=· 
0 ~.1 --. ' . ~ - ' . 
0 ':• 1 '7 C• ..... , ,_. 

0 3 1 7'9 
~-, lo ·.J-...~ vU 
3318!. 
"'"' 1""' Ll ..:• .-;, ::: 

0 ~, 1 ") ''! _, u . 

0 3 184 
" ,..., 1 .~ c: 
'·· .:,, .:,. .J 

o~.r 0318 :3 
0? 0 8 1 8 '3 
r! '.7' .. . 
( · 7 ·- . 
0 7 
0? 
07 

o ~~: 19 u 

0 3 19~ 
0 "' 1 '":1~> 

-.J ... ·-

0319:?. 
03194 

r· ·: I) '=' 1 " ·-•• • •J ~ ._t 

J? 03196 
•. . , 0 '=' • a ., tt, <J4/f 

07 03 198 
'J ;.· ,., ..... 1 0 -~> ,. ... .:5 ..,. ·' 

p 1:1 'J 7 (I :~ 2 0 fJ 

F·D :) 7 03 ?.01 

• 
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E.2 VORTEX . LISTING \I$R[RS PRO GRAM PAGE 46 LI STI NG PAGE < 

oo - ; :54 
0 ~- ... ~ :'1 ~ 
, . 

C ~' · . I 
0 04!60 
J0 4161 

l) 04162 
~0 416 3 
0 0116 4 
. :.1 •116~ 

•:· 0 4 1 6 6 
·~ !) 4167 
IJ U4170 
00 4171 
004 1 72 
":' 04173 

OO.Q1 3 4 R 
006::50:5 A 
00 4 77 4 R 
046172 A 
00 1000 A 
00043 1 R 

016167 A 
150462 A 
':101 016 A 
0054 67 R 

0 161 5 4 A 
G064:53 A 
004 l 7:i F'. 
0 361:51 (~ 
015011 A 
001000 A 
no ..,_ - ,.. ..., 
U "'t C. I} •:0 R 

3202 ?RD4 
320 3 

fJE:C 

X~fL 1E 
· • M ~ .· ~ ~ 

• 

Eti::lE i... E PAR AMET E R 
TO FOR MAT SC AN 

XFER 

. 

PD 
PD 

3 20~ 
320 ::5 
3206 
3207 

··~···· ·~~~·····~·~~··········~~~- ~ ~ ·~·~~·~··*··~~~~·····~~·····~*····*~ 
·p R 0 C E S S U tl I T N U M E E R ( P R U ) 

32 08 lit 

'3209 "- fUNCTIO H: 
3210 ,... 

TO PROC ESS A FORT RAN " ~J Y T ..., I I j. NUMBER u 

3211 ~ENTRY: 
32 1 2 lP. 

3213 !f. 

3214 " 
32 1 :1 • 
3 216 • 
3217 !f. 
3218 ~ 

32 1 9 ~ 
3220 !I! 

3221 l! 
"='"'"':=t'=' * -c. - '- ..... 

3223 -
3224 * 
3225 
3 226 
322 7 
-? ·~2lj 
·J ~ • v 

3229 
.., ~ ·-=- 0 ...., L.a ;.} 

3231 
...... ~.., ..... c. 
~ .... ~ 
3233 
·~~-=·4 ............. 

E X IT • • 

UN IT FOR TRAN UN IT NUM RER U 
RI.IF"LCBf ) = 1 
RUFLCIN) 1 IF OPE N CALL 
FC B CH AIN I TEM XFCB HA S FO RMAT : 

XfC BC12 )CB !TS 0- 7) = LC Xf C:B) 
XFCB C12)CEIT 12 ) = 1 RMD FtLE 

0 NOT Rt11: FILE 
XFC BC12)CBIT 1 3) 1 l.OGI CA L FILE 

0 NOT LCG ICAL FILE 
XFCBC12)CBJT 1 4) 1 UNPOSTED DATA I N BUF F.ER 

= 0 NO UNP OSTED DATA I N f i LE 
XFC B C12) CBI T 15) - 1 ENAB LE RE AD BEFORE WQI .rE 

= 0 DI SABLE READ CE FORE WRIT E 
XFCBC 13) PHYSICAL RE CORD NU MBE R IH BUF F ERCO IF 

RtFCB - ADD RE SS OF DCF ,FC B 
U N I T = L 0 f.i I C A L UN I T N U l'i.l3 F.: R L 
LRS Z FCBC O) ~ LO GICAL R ~ CORD S IZE IN ~ORDS 
A F' B F = A D DR E S S 0 F F' H Y S I C ~~ L B U F F E' R 
ALBf - ~DD RESS OF LOGI CAL BUFFER 
PBS Z - PHYS'I CAL BUFFER S I Z E IN L! OR DS 
RWFLCBI T RM) FC BC12) ( BI 7 12) RMn FLA G 
RW F LC BIT Lf) F CBC 12) (BIT 13) ~. D G ICAL crLE FL1~G 
RWFL<BIT PO) FCBCl2) (BIT 11) P OS T FLAG 
RW F LCBI T RB ) rCBC12) C~ IT 15 ) REA D BE FOr E WR I T~ FLAG 
RWF LC B: T Bf ) = 0 IF RE i~D ! S: TO RETU RN l / U WO RD COUNT 

1 1 F 1': E AD I S T 0 R ~- ·r URN i" U L !.. B !J F F' ( BLANK 
~ W f L ( E I T G F ) 1 t F G L C ::: ~ ~ L F C B 

THE FOL LOW ING APPLY ON LY TO LOGI C ~L F I LES : 

V2 
V2 J: 

:.: 
~ 

V2 
V 2 
ll':) ~ y '- ; 1': 

V2 *
'e: 

* 
~' 
~ 

tiCiH E ) * 
:.: 

V2 
'.J 2 
'./2 
V2 
t _I "j . ,__ 

FILL)'./2 
vc.: ~ 

:.; 
~ 

:t' 

3235 
32 3 6 
3237 
323 8 
32 3 '3 
324 0 
3 241 
3242 
3243 
3E4'4 
324 ~ 
3246 
..... . .., 4 7 ..:..::. 

LGOV -
i...~ EC ND 

'PERC = 
I NCREMENT FROr-1 S .. AR T o ;· .: HYSIC AL TO S TAR~ OF L OGI CA L ~ 

32 4 8 
3249 
3 2~0 
3251 
.-. ·--. ~ ..:,. .::. ~ c. 
32::54 
-:> '.;> 5 c; 
- · i_ ...., 

32'56 
......... 57 ,;) ;-_ I 

3258 
325'3 

3264 
326~ 
3::' S6 

3267 

ERROR S : 

F r B < ..... ) - I D .- . .... " , R E r. ,., " n ~~ . I '·1 " c- ., .- ..;) - L. I I.J J. ..._ ~i '- . • U .~ J ! i ~~ I' n ·- ·' 
C n,J U t' T 0 .-,. l. 2 C - u 0 !;> D .., .- c• 0 ,..., D ""' • '·' ro H " <:- ' ·- "' ' B : 1• r· .- r-· R 1 ,... , .., r'\ c.. ...... · .'\ ~ l 11 , 1 --> .;. ._ 1"1 L- _ r .• 

~ NOT IN RANGE :-255 
:._ IN V A LI D 
FOR E GRD U~D RMD ~01· OPE ~ ~ D 

F:R4 
ER4 
ER4 
ER 4 
F.R4 

IF 
I F 
I> 
I > 
I r" 

J ~ C ~GRD UND RMD NQT D PE~ E D NOR ~/ GL O BAL f S ~ ~ 

:... A L R E ~ D Y 0 N C i~ A ~ N F 0 R J H::: N C A L :. V 2 ~ 
liE ~ 

ww••••••w-•••••w~~ ~ -wwwwww•·-~~ W · ~~ - ~ -- -~- ~~~w• wM• Y •~•• - r w w • •••• ~~ · -·~-.~ .... ;op; .,..; w. ~ ~ }', . .~ ,'!'; ..,.. ,,.;; .T. ..... . .. }It ..... • ~ ;w • ..,.; ~ :.r. Jill': .'t"; .~ ,..;. :.- ... • .... . ~ .... ..: • .-.,.; .~ .... • • . • • • ••• •• ..... . ... •• • .... ....... ,.. ·-.: .... : . • • • • ~ .... ;~ "!II' .,..; • :• "!!t ..... , 'I"; ...... 

-~·····~ ~ ~---~- ~=t~* T ES T ~ ~NGE OF U ~ 
·- ~ ···~-~~~····~ ~ ~~ PRU LDq UNIT, B ... .. , ,., 

I o I r'"o 

J AI'l 7 
' •.J II ..... :.~ 

E 0 .... 
" ~ 

Ci E T U 

.-o onR r_ .... , , "" • 41 u 

~~····~~~~ ~ ~---~~~*·~·-~· *~ ~~~· ~ · ~ ~ **~ *~·· 
!« <:· C" A R c H F c " c H ,, T N r DR !I "' I R L ,._ r. 't' D ,- F r ~· c n w •.;- ._ 1 LJ r ... l • - M t- ~ " u . .. . . t lt.- . .. 

··~ Jl·~~-~"-~····*~ 9 ~-·~~~~-~~ ~~- * ~ ~ · *** *~~~ 
r r:-· ,., E . r ... -

I D " ... .. ... 
I n t_~ :.... u ,-, 

f.::: TUR N, B 
,. X -· . . . . 
:;:; :;:o U· n S 1 ,... 1_, 

.,..I '"'EC T ...,.,-. ... ,_,...,<""' 
J) • • •• ... • ,., ._ J,., ... ~ ~::. 
,... J""' ~ r _., "r. u-- ·--· r ' ~ t . . ~ .:. 

I tl 

PRUO p :JSHJ ~ --H 
--~ • ... , ... 1 ... 1 ~· ..... .. •1..f , .• 

/ 

~ 0 41 7::i 006010 
00417£ 00 ~ 73:=; 

A 

'' "4 1 7 .., 
\... U ' ' (! 04200 
f: 04201 
0 04202 

. .., '?o\) ~' 'T .._ ,") 

~0 4204 
0 1)420 3 
0 04206 

t"'o i'\ A ""\0.., 
VV "'t C. t' 

~! 0 421 0 
C:0 4211 

00650 3 
00 4 77 4 
00 1 0 1 ~ 
G043ll 

05601 C 
036016 
() 55\:11 0 
0 0:5 0 l t(. 

n l-' • C"_. 
t.t 0 J. "-' .... 

0064:16 
0054 E.;:" 

R 
A 
R 

3268 

....... - -- ~ ..;. c: 0 "':-' 
- .-. ., "l . ;: ~.:.tt. 

A 3272 
(l 327 3 
A 327 4 
r1 32 75 

A 
A 
R 

.-, ".J -, .. 

.:..• ~I C • 

...._ .-. ~ -. 
·~·C::tt 

0 04212 0 15003 A 

J A7 

~~ ~ ----~ ~ ·~ - ~-~· ~ ·*·~ 
~ U I S 0 "' FCB C HAIN "' 
~ ~ :-:: :c ~ • · :=:~ ~~- ~ -' ~ - ~'l: ;tt: ~ 

P RU0 5 .:;rA 
l .... " J..• ;'\ 

STfi 
T ~ ·-x H, . 
T .;:'· .,, ,-., 
I •. :> Jo1 l) 

MD '·iX A:S 

.. ., ....... B B 
··· ;..,~,- ._. ' 

~ r·;R~: ,B 
···n,...t' B" ~IJ... r .. 't\ 

.- ·. ' ' ~ ' T "' ;:- R 4 • ; .- L.. ' J. fl ' '-

-r ·"'-"~ -"!-. ! ... :c : .. FCB i":D tl~ E SS 

AL SO Ii'l 
POINT::< 
.-R <·TJ,.· c . . l'ur ... 

.:-.r r c t 
fJ .. ·E ' ' • - •• • 1 

SAVE RECO in" NO 

CALL u m1 CHA I N 

• 

/ 

E 
E 

V2 

-· ...... --. . --···- .. . .. . ~..-·- --~·---·"'-'"" ... ..... ....... - .. . -.. ... - . ------ .. _ .... ....-....... . -·----- --- ..... .. .. ---- - -- -~-

ro ·7 
v ' 

0 .• ( 

.~ 7 ·-· ( 

07 
0 ? .. , .., ·-· ., 
07 
l"1 - ... 
v ' 
r, 7 
=.,I I' 

l o .,... 
I,.• ... 

07 
(17 
07 
ro 7 v ;' 

'J 7 . .. 
0? 
07 
0? 
Di' 
G? 
07 
('. ., 
'-' ' . ~ lJ ,, 
.-. .., 
;...• I .. .. , 
' / ... , ; 
" . .·1 ..,. 
' ; 
" -· .... ·" .-, ~ 
; ' ... . . ,, ~ 
'·' ,. 
I•-·-· / - ~ . . . .. . . . 
··: ::' • .• i 

.. ' '. ' 
I, ? 
" ' tt "J' 
·~· . 

(• -:• 
'J ' -. -.. 
l. .' 
, ' 
!J/ 
• ': J . . ( . ... .. 
. ; .. -· 

l - ., 
, _. I 
' . 
. i 
;. , ·-. . .- , . .. . ... .. . 
1 • •• 

.. . .., 
·-· ; ... , , . 
(i ., 
•.1 ,• 

t"t ..... 
Jo 

(" . . •' ._, { 

j"f :;o . . 
t't '7 ..... .. 

~-, 7 . . 
: :J ·-· ,. 
. -· lJ _; 
.-. ~ ._. r 

. . ' ·: { ,., .. ._. . . 

,., :0 ... ... 

0 ? 

•"! '"':0 ... .. .. .., 
•• 1 • 

- -
' ' •' . 
. 7 
~ . 
,- .. , 
·-· •" . ... ""~ . . 
f , • ,.· 

.·• ~ .· ; 

03202 
0 32 03 

O"j?0 •1 ......... -
n ':• -~ 0 , ... 
• 'oJ '- ... , 

0 ':\ '::> Q ~ 
•J '- 'J 

0 ...,-="'n~ 
...- L. .... • .• 

03209 
'•'"1 ":\ ":: 1 (' '.1 -.JL- .&. . 

0: 2 1 1 
03212 
0
~ ..... 1 .-. 
..;, .:..~ ..J 

0 32 1 .:; 
0 ") -=· 1 c:;: .......... 
0 .... ,..,1" .. : • .:. t:;. 

03 -=·t-' ._ '- l 

032 1 8 
032 1 9 
03 22 0 
0 3221 
0 ..,.-...... -. vc.c_c_ 

0 .... -. ..., -*\ ·=· .::. c: . .) 
0 ':• •j •j A 

.,J ~ ..... ·~ 

U.. :· -::. ·::. ~ 
·J '- L. •J 

IJ• ·"'\ .-•. -. ~ 
..:;..::. ..::. b 

• •:'J ·:. .:, '? u -..~ , _ c . 

0 .-.. -. . -. ,··, ...:· c. i.': .:::, 

0. :-.; ~ '=' g 
.C. I:- . 

U• "J ·=· ·-:. u· ... .... ... 
··J "" ·=- -~ 1 ' Vl.- •J 

0 '"' -*\ - . ...... .;. c. .j c. 

U.. 0:• ·=- .. , ·:. 
""'''- .J•J 

,., ... , .-• .-. i 
\.1 .;:. c ._) ... , 
.... ,., ~. 'J r= 
u .J.• L:. ...... •J 

03236 
(l .., -=· '=' .., ... ....... ·-· .~ 
( ,1 '~• ·:• ·:• o":'J 
\.! ._. '- • .... • C• 
rr .. _:. -::. ·":• q 
\1 ~-' .__ ·-· -

03 2 4 0 
0 ? .... , 4 . .... c. J. 

.··, .... .-, .... ... . 
'J ~ .::. "t .;;. 
"" ..... ..... .1 ... 
~ .. 1 ·=· c. '-t '-t 

'.) ? ., 4 '" ... ., '- . ..) 
1'1 .-. - . .~ ,.. 
' ) ,j .::. ~ to 
, ...... -... -
l,.:! c.'+ i 

0 -:. .-. i - . v c. c;. :w, 
U• ':• ·=· ,, ·=; .......... ~ . 
;"· .... •"'\ IC" •• •J ·J c ..J l.r 

U~";! ~ t:'1 .,;.) .. _ ... I ... 

fr ·"j .- , c- ·::· 
.., •..J c. ..J " • 
1'\ ~ -c='A 

U ·~ C: ._r "'t 
... 1 •':) ·:· c=.· c-: 
.. oJ a_ ._"l 

1'1 .-. .-. c.: .
·~ .,j c .. ··-' ' . .J 
n .... , .-, c ··~ 

'J ,; , c .. J ,. 
,, ·:· ·:· 5 .:;. v ,_ • .._ . ~-· 

( ' ·'j ·:· .:: .-, ._, L. •• •• 

(, .... ·::. .::: ~ ...... ~ ,_ .... . •. 

U.. .. ~ ·=· t:: ·::. ,_) '- v · J 

.. ~ '"' -. ·' -!/' 
"• .;. C.. r,; • .' 

03271 

I) ":• ·.:.· ~ " j 
~ .... • L... I' ••• • 

n .~·, , .. . .,. ., .. , . ~ ,_ 
.; · .. 1.-· 

.... -.. -, ' .... 
l! .. ') .::. ,-· r: . 

'i ":0 , -..... , ..-, - .• •. ., 
' . ( .. ; . .::. ,·· .· 
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E.2 VORTEX LISTING 

004213 056160 A 
327S 

00 4214 015000 A 
00421S 056122 A 
004 216 056143 A 3279 

3280 
004217 01~001 A 
0. 04220 0:56020 A 
004221 056027 A 3281 
004222 01:5014 A 3282 
004223 1~ 0463 A 3283 
004224 056 16 7 A 3284 
0 04225 015014 A 3235 
004226 004354 A 3~86 
004227 116154 A 3287 
0042 30 056154 A 3288 
0 04231 006441 A 3289 
00 4 232 004561 R 
004233 006 40 0 A 3290 
004234 004241 R 
0 04235 150451 A 3291 
004236 056154 ' A 3292 

004237 001000 A 
004240 004066 R 

004241 R 

3293 

. . . . . 

Yt~ERS 

M!JYXAB Q,LRSZ 

STA ? BSZ,B 
i'!IJVX AB . 1 • APBF' 

STA 
LDA 
AN~ 
STA 
LDA 
LSRA 
ORA 
ST~ 
BT 

BT 

ANA 
STA 
PUP.J 

ALBF'•B 
12,X 
RHW 
UNI T,B 
12tX 
SH 
RW F'l.•B 
RWF'L,B 
P. RST+Lf•PRU:IO 

ASET+Rl'I•PRU1 

BF'R 
R~JfL •B 

········~·····~·-~·········· • U IS AN R"D L OG I CAL FI LE • 

················~~·········· PRU1 EQU • 

• 

PROGRFlM P~GE 47 LISTING PAGE < 

SET LOGICAL RECORD SIZE 2 F' CB( O) 

ALSO PHYS'ICAL RF.CORD SIZE 
SET PHYS ICAL BUFF'ER ADDRESS = F'CB <l ) 

ALSO LOGICAL BUFFER ADDRESS 
GET L 

STORE LOGICAL UNIT NUMBER L 
GE1 FLAGS FROM FCB 
POSITION 
MERGE INTO READ/~RITE FLAG 

EXIT ON NON-LOGICAL fiLE 

RMD ? 

NO. CL EAR F I L:.. FLAG 

EXIT 

IN UNIT 

3294 
3295 
3296 
3297 
3298 MOVX AB 3,LRECNO LOAD LOGICA:.. RECORD NUMBER 

0 0 4 211· 1 
00 4242 
!~ 04243 
00424 ·1 
~ 042 45 
0 0424 6 
00 4247 
~ 042 50 
004251 
00 4252 
Oc ~~-~ ~t c. ...J v 

0 1:=l003 A 
056121 A 
016122 A 
005024 
14~2 01 
001002 
004256 
01:5201 
004560 
175122 
00~102 
001000 
00426~ 
015122 
004 56 0 
175201 
0010 1 0 
004270 
00~ 12 2 
005311 
00101 0 
004270 

3299 
330Q 
3301 
3302 

3303 
3304 
3305 
3306 
3307 

3 308 
3309 
3 31' o· 
3311 

3312 
3'313 
33 1 4 

3315 

PRU2 

P RU 3 

004254 
f.l 0 4'255 
0 0 4256 
004257 
'::' :J4260 
0 0426 1 
0 04262 
0 04263 
00 426 4 
') 04265 
0 0 4266 
0 0 t: 267 
0 0 4 270 
:) 0427'1 
01) 4272 
0 04273 
(1 0 4274 
0 0 4275 
0 04276 
0 0 427 7 
00 4300 
0 04301 
10 4302 
!)0 4 30 3 
G04304 
00 4305 
0 ) 4:'30 6 

A 
A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 

OO ::S l22 
0651 4 2 
00~001 1=1 

1(.5201 A 
06:5143 A 
01 5 121 A 

3316 PRU4 

0053 11 
004560 
165122 
175201 
005122 
065145 
055123 
125020 
055027 
0 0:5042 

A 
A 
A 
A 
f.l 
A 
A 

3317 
3318 
3319 
3320 
3321 
3322 
33 2 3 
3324 
3325 
3326 
33 2 7 

A 332S 
A 3329 
A 3 33 0 

3331 
":: 04307 001000 A 
00 4 3 1 0 004066 R 

LDA 
T:SX 
SUB 
JAP 

L DA 
LLSR 
It I V 
I ~lC R 
JMP ' 

LilA 
L t_ s ~ 
DIV 
JAZ 

IBR 
DA R 
~IAZ 

IB R 
STB 
rzA 
Ml.IL 
ST 13 
LJJA 
DAR 
LL $ R 
l'iUL 
DIV 
IBR 
~TB 
S TA 
ADD 
STA 
TXB 
P OP.J 

. . 

LRSZ ,B 

!:D12 o,x 
PRLI2 

BD1 2 0d( 
16 
tRsz ,x 
r 
FRIJ3 

u~sz· , x 
16 
~nu~o.x 
P RU4 

I ' 

.• +? ... -
P BRC•X 

l-~ D 1 ?. 0 '·X 
r~r.: s z,x 
:_ RE. c rm. x 
16 
LR SZ ,X 
BD120•X 

PRECI"fO•X 
LGOY •X 
(.JP BF,X 
AL:E:F1X 

. . 

• . 

GET LOGICAL RECORD SI7. E 
SAVE BASE POINTER IN X 

IS LOGIC AL ~ECDR D SIZE .LT. 1 2 0 ~ORD S ? 

YES 
• • 

S£T BUFFER S!Z E TO 1 RECORD 

GET COUNT OF PHYSICAL RECS IN LOG REC 
AN '( REMA I N:::J ( f\1 ? 

YE S . BUMF A LL DCATIO~ 

BUMP COUNT IF NO'f FACT OR OR MULTIPLE 
STORE PH YSICqL REC~~D COUNT 

GET PHYSICA L BU FF ER SIZE 
STnRE 
GET LOG I CAL ~ ECORD NUNBEP. 
CON VERT FROM BASE 1 TO BASE 0 

GET WOR D COUNT TO STAR T OF LR~CNO 
GE T PHY S IC AL R~ C OR D SOUNT TO LRECNO 
CONVERT FR O ~ BASE D TO BASE 1 
S A V r. P H Y S I C: ~ L R ~: C [J R D ~; U M B E R 
STORE OVER r LOLJ 

STD~E ADDRE SS Of LOGICAL 
RE S f flRE 3 AS ~ REGIS TE R B 
EXIT 

..., zt-= t ' ~- R .~;o_r, .. 

3 332 ········~······w. ~~· ~············ 3 3 33 ~ U NOT ON FCJ CHAIN - SET L=U ~ 

3334 ··~······* ·····~~*~•*···~~···*·~ 004 311 0360 16 A 3335 PRU5 LD X ANRB.B PO I NT X AT V SFO R T I~ DAT(: BI_OCK 
33 3 6 MD VX AB ~ S Y SDC ,ADFCB USE V SFD ~ T IO S YS TE M neg 

0 043 12 01~022 A 
00 4313 056010 i~ 

0 0 ...... ~ "+ ..:, J, ' + 
OC4315 

D ~ ~.0 1 0 A 
005014 A 

3337 
3338 
3339 

0 0 4316 Ol~OOl A 
00 4317 0 5 6020 A 
o o432o o~6o27 A 33 4a 

0 04321 
~J 043C'2 
00 43C: 3 
00 4324 

00 43 25 

016201 A 
055000 A 
0 ~6 14 3 A 
0 =i .&.1·2 .. 2 A 

• 
036032 ' A 

. . . . 

3341 

3342 
3 3 43 
3344 
334:5 
3346 
3 3 47 

STP 
TA X 
i•i O!JXAB 

STA 
i1C '..,' BAX 

1• f~PB F' 

11 LlH' , :S 
BD1 2 o,o 

:;'TA :::'BSZ,B 
S .i A L RS Z ' F 

········~ .. ~·····~ ....... • TEST VALIDITY OF' L • ........................ 
L D ~< SAVE,B 

US E VSF DRTI ~ SYSTEM BU~FER $PU F 

SE T RECORD S l L E TO 120 WORDS 

L = SAVE ON C? EN C~LL 

678) 

07 03278 

0/ 03279 
Q? 0 3280 

07 
( , -, ,, ' 
0 7 
07 

. 
0328 1 
03282 
0 328 3 
03284 

()7 

V2 07 
Oi' 
()7 

FG 0 7 

(f ~. ·=· 8 .,. .. ..:- .... ...J 

0 328 6 
0 3 28? 
0 ,-.~0·.) .. .;, c •;;J •J 

03 2 89 

V2 07 03290 

V2 0 7 0 ? ":) 9 ' ........ -
V2 0 7 

F G. t} 7 
0 ·:- ...,, n "" 

._,c. ;Jt::. 

0329 3 

V2 
V2 
V2 
'o/2 

'./2 

V2 

07 
0 7 
0 7 
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f"\ ...... C' "' 4 • .I ..:· ,..) t· 
rr ...... e ... ,. . 
.; .;. ~· w ~' 
r. ""'6 ' J ,;j ._l ·l:o 
('\ .., t:' , - -. 
·) -..J ._1 b I 

r•35"!) '"' ._ v ~ 
fl ~. !'i b' ·:~· . ,;) -
03570 
r - c ~ l J.,j .Jl' . 
•'J .-. t::' ~., ••• 
I ~ . ,..1 i' •:. 

03 5 73 
(t • · r: ·74 . .;:; . ._, ,. 
· .. -. e· -,.. c:· ' .. · .:, . ._. " ._ . 
.·,"""te-~ .... 
I. .,.-;. ,:) o" t) 
•r, •- -;- 7 u ..:· ~ ' . 
U
... .-....... -;. .... 

.;. •J " • .,:. __ .... .,.,., 0 
I.J ..,_"1 ~· Q " 

IJ• •:• <:: 0 I 
..... v""'"' 

l' t ,.., .- .,:, lj 
. • .... ...... _.. '-
f'o ..... C' 8 •'• 
I.J •.:0 • .) '; 

.·J-..5 ':,' • ._. . •;.:;1 • •• 

---- .. 
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E.2 VORTEX LISTIHG 

CQ 4622 
004623 
004624 
0 04628 
0046.26 
0046.27 
00463 0 
004631 
004632 
004E.33 
00 4S34 
:J0 46 3 ~ 
00 4 6 36 
OU 4 S37 
004640 
00 464 : 

01 0 432 A 
110431 ~ 
0:56154 A 
036 1:51 A 
0 15003 ~ 
140422 A 
00 1016 ~ 
004636 R 
056152 A 
056153 A 
00!000 A 
004642 R 
015007 A 
05€. 15 2 A 
015010 A 
0561 5 3 A 
004642 R 

0 046 42 015005 ~ 
~ 04 643 056063 A 

'J04 644 ooe.c1o n 
00464~ 
00-'~6 4 5 
0 04647 

. 

004162 
00650 5 
004774 

R 
A 
R 

0 04650 016063 A 
0046 51 0010 1 0 A 
C0 46:52 004654 R 

3:58:5 
3:586 
3:5 87 
3588 PRiolO'· 
3 5 S9 
3:590 
3591 

3:592 
3593 
3534 

359 :5 PRI.IP 
3596 ., 
3537 
3598 
3599 PRI.Il 
3600 

3601 

360 2 

0 04 6 5 3 0 104 35 A 3603 
0046 54 0 36016 A 3604 PRW2 
G0 46:5~ 116 167 A 360~ 
00 4656 116104 A 3606 
004657 055104 A 3607 

36 0 8 
C0 4660 0161 ~4 A 
00 4661 0551:54 A 
O'J 4662 0 1615 2 A 3 609 
OJ4 6 63 05515 2 A 3 610 
00 4664 016153 A 36 11 
00 4665 0551 53 A 36 12 

0 04666 00500 1 A 
.:0 46 6 7 0 56026 A 

361 3 
3614 
9615 
3616 
3 6i7 
3 618 
36 19 
3620 
362 1 
3622 
3623 YII1 
362 4 tiU C l 
362~ P~ l.l4 

3626 
~. 046 7 0 0 16154 A 
0 046~1 0 86441 A 
004672 004676 R 
00 4673 036010 A 3 62 7 

00 4 674 016143 A 
004675 055000 A 

'J04676 006010 A 
C04 67 7 005507 R 
00 4 700 006505 A 
OIJ4701 00477 4 R 

004702 0 1€.1::14 A 
C04703 0064::'51 A 
')04 7 04 004712 R 

00470~ 0060 1 0 ~ 
0 0 •+ 7 0 6 0 0 0 1 3 4 R 
~l'J4707 00650~ A 
0047 10 004 77'~ R 

3628 

3623 PRJ.l6 

363 0 

3631 

004711 0 01 006 A 3632 
C~47 12 0 46121 A 36~3 P~W10 

0047 13 
~--~-.1" VU._, I' ... 

004715 

0047 16 
O J ".-7 1 7 
0 047 2 0 
004721 
00 •1· 722 

016122 A ,... ... , .... 3 r, 
\.'-•0.1C. .. ... 

G46172 A 

016063 A 
OOl.OlO A 
006?.31 R 
00 10 00 A 
00 04 3 J R 

363 4 

3635 
3636 

3687 

. .. , 

' ., 

Y$RER S 

LDA 
OR.A 
ST A 
LUX 
LD~ 
:::U B 
JAN Z 

STA 
STA 
J MP 

LDA 
~T A 
LDA 
STA 
ElW 
r1DVX AB 

PUSH J 

TZ A! 

LDA 
LDX 
ORA 
ORA 
SHl 
MnV BAX 

LDA 
STA 
LD A 
STA 
I FF 
GOTO 
IF"T 
uOTO 
TZAB 
LDA 
J SR 
ADJJ 
D r~R 
JSR 
COiH 
CfJtH 
ZAE 

TRP.B 

LDX 
MOV BAX 

PUS HJ 

PU S H.J 

DATA 
H 1R 
NOVBAI 

INR 
T7. AB 

JMP 

. 

WRS 
EFS 
RWFL •B 
RET URI'f•B 
~ ' >' ~ ' :r wo 
PRWO 

~ETURN+l•B 
RET URN+2•B 
PRW1 

,. ? ) ~ 
i~ E TURI'f+1, B 
8 ' ~( 
1;1l TURN+2,B 
lll 
5,F RI'IT 

PRU 

F'RMT •PRI.I2 

B$12 
ANRBtB 
i.J NITtB 
IrlC ONT•B 
IOC OI'H•X 
R ~JF" L, RJ.IFL 

RE'!URN+l•B 
C:E TURN+l•X 
RETU RN+2•P. 
RETURN+2•X 
r: u c 
NUC 1 
V I I 
l I J 1 
At. D r; ,pR&,:4 
~PIH- ,B 

TEK,x 
,.,~ ~; ~ ,, 

TBl< •X 

tF PT 

.:-1DFC B• B 
P.ssz,o 

RF' L 

~W FL,~JR,PRI410 

GLB 

01006 
Lf.'EC HO•B 
LR~Z .LRWC 

XFI=" L,B 
FR iqT , lilO 

FRS: 

PROGRAM PAGE 

SET WRITE BIT 
SET tiLL F'U~G 

51 LISTIHG PAGE < 

INITIALIZE READ/WRITE FLAG WORD 

GET RE~D/I.IRITE PARAMETER CUU~T 

692 > 

Y2. 
V2 

UAS PRO GRAM COMPILE D WITH ' G' COMPILER 1 . 

07 
07 
07 
0? 
07 
07 
07 

03 585 
03 SB6 
035 87 
('!3588 
03539 
03590 
03591 

liD. CLEAR "E iiD " EXIT ADDRE SS 
CLEAR 'ERR' EXIT ADDRESS 

PROGRAM WAS COMPILrD EY "G" COM PILE R 
SAVE 'END' EXIT ~DDR£SS 
GET 'ERR' EXIT ADDR ESS 
SAVE 

SAVE FORMAT ST RING ADDRESS< O IF HONE ) 
, 

PR OCESS FORT RA H UH IT NUMBE R 

07 
07 
07 

07 
07 
C? 
07 
0 / 
07 

03592 
·o 3 s 9·3 
03594 

03593 
o:;:59E. 
03537 
03598 
03599 
0360(1 

V2 07 03€.01 

IOC MODE I S SYS BIMARY f OR UHFORMATlED V2 07 03602 

IO C MODE IS ASCII tOR FORMATTED 
POINT X AT V~FO R TID DAT A BLOCK 
~E RGE IN LOG IC AL UNIT NUMB ER L 
MERGE Itt R lR D/14RITE BI T 
STORE IN VSFOR TIO 
MOVE FLAG W~RD TO VSF DR TIO 

. 
MO VE RET URN ADDRES $ E ~ TO V$ FGRT IO 

Al OC ENTR Y FR OM Bn CK G I~OUN D ? 

YE!> 
TE S T ~UFFE~ S TA~T ADDR ESS 

TE ST BUF FER E ~ D ADnP£ $S 

CL EA R BUFFE R CHARACTER POI~ l'ER 

LOG ICAL FI LE ? 

YES 
SET fCB(O) = PHY S I CAL BUFFER SI2 E 

RE POSIT IO N F I LE 

I.JRITE? 

YE S. CLE AR ~U FfER 

SKIP 
BUMP LOGI CAL RECORD NUMBER DN READ 
UPDAT E LRW C r u R SHORT RECORD 

EN~BLE PA~A~ETE R XFER 
PROCESS UrH· 11 RriAT TF.D I / 0 IF F RF1T= O 

EXIT TO F OR~~T SCAN IF FORMATlED 

V2 
0 7 03603 
01' 03604 
07 03605 
07 0360€. 
0? 03607 
07 03E.03 

PD 0 7 
PD 0 7 

036C'3 
036 1 '} 
o :;:611 
OJ 6 1 2 
036 13 
0361'-'· 
03E.1::.; 
0 3 616 
03617 
0 3 618 
0 3 6~ ·; 

PD 
PD 
FG 
FG 
FG 
FG 

Y2 

. '. ,) ·- . 
ro 7 ., 
( ; ? 

07 
1)7 
0 7 
(1 7 
.. , 7 ,. 
(t 7 
.-. -,. ._. I 

07 
r: ; - . 

0
,. . ,. 
~ bt-U 

0 ·:· "' •"\ l! 
-· v .:.. . 

0 3 , ·:> .• , 
~.) ~ ·-

FG ~~ 7 
FG n 7 

(' 7 

l.... .-, ·' '":\ ·? 
. ·' .;:, b .:.. -~ 

0 3 6 .~4 
r ,.., " "" .:,~ 
J v b .:. ·-' 

'•7 0"""" •.·~ Y b c. f;. 

0/' 
07 

Y2 07 0 3{,2 9 

V 2 "? 0 '='6 '':10 1) , <J •..1 

V2 C7 03 631 

07 
(: 7 
•' . 

V2 p l ,, 

.-. ...,. 
~' ' 
G? 

(;7' 

0 ?6?? ...., .. J L.. 

0 ':~ t::. .., "":\ 
•J ·- · • .• •.J 

0 3 6 :.:~ ··~ 

n ":t·· ... ,-, 
~ """' t.• . .;.. ' 

3688 
3639 
3640 

E.JEC 
•••••••~ • ~ ~••••• ~·~••••••~~••*• w~~~•••~*~~ ~ ~•*•~••~•·~~·~•••~•••*•••*~• • • 

07 ,-. . ., 
0 I 

0 7 

0 36 3A 
0 :~: ,;39 

0 3 64 (1 

• 

• 



E.2 YCRTEX LISTl~G Y$R ERS PROGRAM PAGE 52 LJSTING PAGE < 683 ) 

c 041e3 
~ 04724 
CO"l7 2~ 
0 01726 
00 4727 
OJ4130 
0() 4731 
0 04732 
:..; 04733 
C04734 
00 473:'.1 
00 4736 
('04 737 
00 4740 
00 4741 
n ., 4 7 4 ":> . .., ' .... 

0047 43 
•:·o 4744 
00 474:5 
004746 
C04747 
00 47:5 0 
00 4 7~1 

0 047~2 
0 047!53 
0047:5 4 
('0 47:5~ 
0 0 .:',756 
00 4757 
0~ 4760 
00 4761 
:..0 4762 

!J:Jt~7 63 
00 4764 
00 4 76~ 
. J 4766 
":10 476 7 
0~ 4770 
00 477 1 

., 0 4 .......... 
I t ' C. 

:, 3 4 7 " 3 

'~ tl 4774 
00 477~ ""',.. ........ ...,~ 
'. • : ""t • • t' ';;) 

0':1 4771 
(1 05000 
00 :'.1001 
0 05002 
0 05003 
005004 
0 05005 
005006 
005007 
C'0~0 10 

016J. 64 
0061 40 
uooo22 
00 42:50 
0:56104 
0010 1 0 
00 47 33 
010432 
110431 
110434 
0 :5 61:'.14 
016164 
140424 
0:56 164 
001000 
004625 

A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
(': .. , 
~ 
A 
A 
R 

0 161:54 ,:. 
1:5044 ::: A 
0~61 :54 A 
0360 10 A 
0 1:5014 A 
1:504:57 A 
055014 A 

015015 A 
0~5003 A 
036011:. ~ 
015104 A 
110431 A 
05:51 04 A 
010 464 A 
006~0 5 A 
004774 R 

0161:54 A 
00 64 11 A 
00 477?. ~ 
036010:. t:. 
0 15104 A 
150451 A 
0 5510 4 A 

0 01000 A 
0 040 i:.(:. R 

3641 
3642 
3643 
364!1 
3646 

3647 
36 ·~8 
364 9 

36~0 
36~1 
36 ~ 2 
36,3 
... 6 .. ~ .j .j *'+ 

3555 
36~6 
36.5? 

3658 
3659 
31:.60 
3661 
3662 
3663 
3664 
3665 
3666 
3 G67 
3668 
3669 
3670 ..._ ... ..,., 
<)bl' ! 

?67? 
- ~ o.J 

3674 
~6 7 5 
3676 
3677 
3678 
367'3 
3680 

3681 
3~-82 
3683 
.-.-o4 ,jb v 

3685 
3686 

3688 
"""\ .... ,., ....... 
~ 0 ..... ? 

3 690 

3693 
3694 
3695 
""" c ,..... ... .. ·. '·-" ~ u 

3698 
..,

1 
... roq .,:, :> ~· ... 

..., -"' r; 0 ..:) ,.. l ' 

3701 
3702 

f' R D C E s s D I R E ,.. ·- T 
• 

A C C E s s ( p R X ) !f. 

If. 

•••••••M•*••••••••••wwwwww••····~~~--~···~~-····~······~··••••••~•••••• 
PRX LnA TEMP 'S 

SUB I CRA 

LRUl 
STA 
JAZ 

LDA 
ORA 
!JRA 
STA 
LDA 
"'U"' ... ,_, 
S TA 
J 11 p 

EJF.:C 

s 
IOCDIH,B 
~+ 3 

~lR S 
BF S 
1~ .£ 11 
R~l FL, B 
TEr1P , B 
E:IG HT 
TEI"iP ,B 
PRLJO ~ 

PO SIT IO N RlAD/URITE FLAG 

SET DIRECT ACCESS FLAG 

SET TG READ/WRITE 

•~••••• ~~~•••••~ ~••••••••••••••w ~~•••••~~- ~ •~•• *•••••••• * •••••••~••••~• . .. 
• POST BUFFE R< PSB) ~ 
• Y. 

FUNCTI ON : TD WRITE CUT BUFFER TO 

ENTRY: 

EXIT • • 

~DFC B :. 
FC B<13 ) 

FC B ADDRE SS 
:. PHYSICAL RE CuRD 

BUFFER WRITTEN OU T TO RMD 
RWFL CBIT 1 ) = i-CE ( l2)(EIT 

RMD 

r·W 1•1 BE R 

14) 0 

CORRESPON D I fiG TO BUFFE R 

-- POST BIT S 

·········~· ··~·~·~··~···· ~ ·····Y. ~~ ~-- ~--~~~~~~~-~~~~-~-- ~ ~~··· ~ ~~~···~- ~ PSB LnA RWFL ,B 

PS'RX 

ANA 
STA 
L D ;-< 
LDA 
ANA 
STA 
t~OVX AX 

LDX 
LDA 
ORA 
STA 
, D" l...lH 

I<' R 
~ ... ' 

LD V 
" 

i.. Ii A 
#' ....... 

~{ f1 R 

STA 
C• 1"1 =• J • u . 

PfJr.: 
P. ~~ F L ,J; 
AD FC B,B 
l ~ " .::. ' (\ 

rP DR 
l2•X 
1. 3 ' 3 

j:,NRB •E 
!O CO NTtX 
E S' S 
I O CONT.>~ 
c ro 
P:; J;X 

At~RF .I! 
T 'J.: u ~lT, X 
E R8 
l OCO IH,X 

CLEA~ PGST BIT 

CLEAR POST BIT 

IN FLr:lG WO RD 

~ .. 
!11 F CB(12) 

LOAD PHYSIC~)L RECDl\D I~UI•l:BER I tHO FCB(3) 

POINT X AT VSFORTIC n , .. T A 
'· H B:. DCK 

SF.:T WRITE BIT IN VJIO(' CONTROL ~JDRD 

PUSH I/0 OP 
WRITE !JU1 =:UFFER 

PO I iH 

CL EA R 

EXIT 

., ... , .,,. r 

...,. i'. J. • r_ 

X RT VS FORTIO ~A T A 

WR~ rE B~T I N 'l$I O C C :J~I! ROL ~m RD 

'v'2 

' .... YC. 
V2 

' F (i 

FG 

E ~!E C 
~~-~--~~~2~••••~ "~~ •••~••••••••~~ ~ ~-~-~ ~~~~~--~~~~---~~ ~r • ~ •~•~~~ :• ~*••• 
• * 
.. PUSH/JUt1P '~ SJ ) ~ 

FUNCT I D~i: 

• • i<. --
A :: 

T 0 ~: ... A C K R E T U R N 
RDU T I :H.· 

REiUk. >: ADDRE S: S: 
CALl. ADt R F~SS: r.I J;: 

"' D D ., .- ~ '' E " ""' I'( r . ~ ~ • ..::. 

OP 

A~~ n OP:S:, E:X IT 1'' . I · L 
,~ ..... , ,._. D 
.., ... , l,.. - .. _ 

""'' ...,. ..., ..., -.:.· ... '·' .,:. . ... 

0~6164 
00!104 1 
03~01)() 
OO:i344 
0 760 0 0 
1) :'.1~ 00 0 
0 16164 
0 0 50 1 4 
00,.~346 

0 0 10 H 
0050 11 
006705 
OOOO G•/ 

3704 
~7f1CO .... •' '-' ._; 

370 !:
?'707 ...... .. , 

3709 
3710 
3 ~11 

P. 3?13 
A 3714 

A 
A 
A 
A 
R 
A 
A 

- .... c 
-~ ~ J. ·-· 
37 1 6 
3717 
3718 
-. ~ ·. n 
~ (' J. ~ 

? 7 "0 ~ . c. 
.... -,. ""' .. 
~· t' C. L 
-.~ ""'! -. 
~i' C.C. 

•') 7 " ·~· ·- · c. ... 

EXIT • • 

• GE. 
L 

,. 
• • • 

0 1 0 0 
(' 1 0 0 

RE TURrt S: :·A eKED 

"'· D ·.•. o E .- "' c ' · r . .,. H I r·· H ,LI ~~ ~ ,..). .~ ~ i 1 <::> c r N T R • t-J .,. 
f' "- ' • I I I ~ I I I 

CF' 

R = ADnR E ~ S: DIRECT JUMn TO (A) 
A = UF · S !'ACK CR ::~ OP, !H '=:ti C~lLLED op, 

TX~ . ... .. , 
!. • .!.• ,, 

D "~ r ""'·. 

~· .. ...... ...)iH 

' n " '- .L 1""1 
.,. 0 v 
I o • ,. • 

j .j i1 p 

... ,.. <' ,.. K ~ .... 
· r ..... a r ' o 

O P ~1 KPtB 
.... X i.l ) 

- , .. ,. F' B 
tL: .. If '. 

0 , X 

-A ' . ~ .".. 1.• · -_, . ... t::"'\I T 

..... M ~ ... ....- ~ -H. T ru :. . 11 .. 

DR :1"'.- "' T"'-" ...., ..=., Ml,....('. 

~ u ........ I f' E T . I - ... , r · ..;, •a ' •.J •~ 11 
"E ~ ~ q '' ~ A '' •- ' 1 \. r\ c.. 

E .,,,,T,_l=" ~l AL R" r·· r~T . :. ,_,.. :.} - .~ 

NO. · ·· •1p .) ;_: 1 

EXIT 

Tl] 1 NT E R IH>. i 

V~FDRT IO 

S Ul:~: OIJTtNE 

F G 
FG 

~ .,. 
0 7 
07 
07 
0 7 

n "' ' - ' 

07 
07 
07 
(• :" 
·.: , . 
r! 7 
J .. 

0 7 
lJ- 7 .. 
07 
( · -.) 
'•' r ,-. .. 
I • / 

1-. 7 -· ' 

. -· ;,.. / 

C7 
t'· ~ '-• .. · 
07 
A • . . .· 
u .. 

•• ! '7 
·-· r 

..... ..... . ' ' 
u ' 

fi 7 - . 
e ? 
~ ..,. 
1.' r· 

;·, '7 - . 
il ·-:-
· _J •• 

... ":=' 
•. . •. 
C• -, 
'-' ,• 

0 .., ,. 
. -U/ 

( . ..... 
..; / 

0/ 
... '!' ... .. 
07 ,.. ~ 

I ' •• . . 
.-.. ~ 
IJ .· 

fl ? v •. 

! • 7 ·.· , . .., ._. . 
f l ' ·- ' . ·. ) 

: ,.· 

:_: .... 
(' .. 
v •' 
; ': -; 
•J ' 
t • .... ... 
~ ·~ . •' . . 
. -' ' ' . . 
• .. · . 

;:-... . 
; : 7 
~. .. 

-r. ·--:
') ,· 
... ..,. . . ,• 

.·. ~ 
l.• t' 

~-, ~ ,. ' .... ... ..... 
....... 
'-' .. . . . ·-· { 

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

! : . ' . 
~,; 7 .. ~ 
·' ' 0 r';' 

, , 7 
·- < 

03641 
03€.4;~ 
036 4 3 
03645 
0364;:) 

036 4 7 
03648 
03€,49 

03650 
03651 
0 .., - "' ·::> ~ t• .... ! ..... 

0 ~ 6 "' . ., .. ..... .J •J 

03654 
0 3E. 55 
'" .., .c. ~:, .:: 
\.' o..J C• '- ·~ 

03E.5? 

.... ' • , ,.. . 
•J .;)b C• J.. 

03662 

"':·~'='1 1.,.;....,v._• 

0 3 E. 8 2 
! 
.. , ") ... ,., .-. 
-J ._, t· ··-' ... ') 
,.., ... ; • .c. ·=- 4 
·-· ·-· ·-· v 
''I .-, r ,... "' 
'· .j t:• .: . ·-· 

:13688 
1-. ·"'"lo •• - .- •• -. 
J..:·o~:;~ 

" ') .- .-. 0 
v ..... ·=· --=' 
•·')·" C; l 
,_1 ..... b -
.-, .· ... - .· , -. 
,_ . ..::• 0 .:~ 

(I ?C-.07 •,.; ._. ,_, .. •· ,. 
,., ·-;. ,:· r_:r q 
L• ._. • ... "' ;.J .. 
n .-, '7 ,., ti
!.1 .;t ,·· '-' ;.. 

03? 0 1 ,., ..... -,.. 0~. 

'·' .. "• ,. ..::. 
r'l ..... "":" l'\"'o 
1,1 .J ... 1,1 .... 

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

( r ·:J7 1il 
..J ._, •• .J. • ·' 

03711 
~-.~ .,... 

t_l .;, •' 1 .. -.. 

....:_. 7) .-.! 
·' "• ' ;>4 \:..• 
d -=· ( J. • .. • 

I I ...... ~ .. 6 
.J ...J/~ 

~) '") ::' 1 • • 
-.J .. • • I' 

03718 
r•"J..,• •• .• ..... ·r~=' 
(""a-:J' .J :,. ,/ '- :J 
037 2 1 
.•) ... , ... ·:') .-, 
I .;. / "'- C. 

1
., .... , -} c,... .... 

M • 00 - ·-· ( ·-· 

··~... ·~~ .......• . ~~ ._ ... -...---_______ ...__ ........... - -~ . .. ---· ·-" .. -· ·- ... ---· ........ . ---·-----·------------- .......... ..... --- ·- - - -··-.. . -----·----··--- . ---~---
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00~011 010423 A 3724 LDA 
PUSHF" 

CRB 
PU SH RETURN TO VSRERR 

07 03724 
07 03725 

OO :'l012 
0 0~013 
OO:'l0 14 
OO:'l0 1::5 
OO:iOl f. 
0 0· =:; 0 1 7 
00::1020 
00502 1 

00 ::5 022 
00:30 23 
00 :50 24 
00 ::502::5 
00 ::50.26 
00 :5027 
OO :i030 
00 :5031 
:"' 0 ~03 2 

r • • ~ r: 0 ., ., 
.._,;,;_ -.JV 

~0 ~\13 4 
' o ... o-. .. ..... ..J ... .J 

('0503 6 
'j' 5 0? ... ... .,_ <J I 

fl::l5 040 
! '050 41 
C:J504 2 
.~ 0 .. ,, " ..._ 
t,.. ...JU ~..;. 

0 0:50 44 
0050 45 

03 60 1 6 A 
03::5000 A 
00:1344 A 
0::5 :5 000 A 
00:5041 ::l 
036016 A 
0:1:5000 A 
016164 A 

036016 A 
03:5000 A 
0053 4 <l A 
0~:5000 ~ 
00::5041 A 
03601 6 A 
0:1='000 A 
001000 A 
000101 R 

37 26 
3 727 

37 28 

LDA 
PUS HF" 

JMP 

• 

RE STORE CALLED DP 
PUS H V$ F"O RT I O OP 

EXIT TO VSF ORTIC 

0 ::'' 
C7 

07 

3729 EJEC 07 
37 30 ••••••••-.*•••••• ~~••••••••••••~• ·' *********-*••••••~••••••~************~* C7 
3731 • • 07 
373 2 • P A R A ~ E T E R T R A N S F E R < P X F ) * 07 
3733 • * 0/ 
373 4 * FUNCT ION : TO ll ~OC ESS EN TRIES TO XFER DATI~ TOI~~OM AN I / 0 LI S T ~ 07 
3735 • * 0 7 
3736 * ENTRY : ITMilDF. = 0 1-J.IDRD IriTE GERI LDGI CAL * 07 
3737 !I! :: 1 2-I.J ORD INTEG ER/ LOGI CAL '¥. 07 
373S • :: 2 REA L • 07 
3739 * = 3 DDUP.LC PRECJ S {ON ~ 0 7 
3740 ll! = 4 COMPLEX ~ 0 7 
37 4 1 * = 5 DOUBLE PREC I S ION INT EG ER * 0 7 
3742 ~ ~ 07 
3 7 4 3 * E X I T : I li.J S 2 = I N D I V I D U nl. 1 T E M W 0 R D S I Z E ~ 0 7 
3 7 44 * = 1 fOR 1 - WDRD I NT EG ER/LO GIC ALS * 07 
3745 * ~ 2 FDR 2-WDR D I NT[GER/LOGICA LS * 0? 
374 6 • = 2 FOR REAL~ *- 07 
3747 * = 4 FOR DOU BLE P RECISIONS: * 07 
374 8 !I! ~ 2 FOR COMPL EXE S * 0 7 
3749 * = 2 FOR DOUBLE P RECYS. ION INTEGER * ~7 
37~1 • IIBSZ - 2 *III.JSZ = INDI VI DUA L I:E M BYT E SlZE * 07 
375 2 • t TMINC = INDIVID UA L IT EM ALL DC A .~I DN IN WORDS * 07 
37~3 !II = III.JSZ FOR All I 'l' EMS EXCE PT 2-WJRD INTEGER/LOGICALS • 07 
37:54 ~ = 2 f"OR 2 · 1.J ORD lNTESE R / L ~~ ICALS ~ 07 
3 7:l!:i • ITEMAD =ADDRES S OF LI S T ITU1 ~ i.J7 
37 ~6 • I TEM WC = TOTAL WOR D COUNT ALL O CAr~ D TO L IST ITEM * 07 
3757 ~ ~ Cl 
3758 IlK ERRORS: ER2 I F' IL LEG AL r.A LL TO S ll,$1 2 , ... 'v' 2 * 07' 
3759 ~ ~ ~ ~ 

~7 60 •••••••~--~···~· ~••••••~~~••*~- ~ ~~• •• •* • ~ ~ ~••• ~ *•~• ••••~ ~M~****** ~ •••~ ~ C? 
~ 37~2 PX F L~ A X F ~L ,B ~7 016172 

0 01010 
!)0~471 
'l3E.0 1E> 
0'15116 
05611 €. 
0 1 6063 :71 
005004 A 
0 01 0 1 0 A 
D 0~ 0 4G R 
0 3€. 1 1 C A 
005046 R 

A 3763 JAZ E~2 ER ROR 2 / I Ll~GAL CQL L TO SI X I 07 
R 
A 
A 
A 

3764 
37~~ 
37 €. 6 
3757 
376 8 
376'3 

3770 
3771 PXF'::S 

NVC'NUC 

l. DX 
LOlA 
$T A 

"L DA 
TZ X 
.J t; z 

'-n :< 
EQU 
!FF 
G::n o 
!FT 
0 ." E 1 • -

A t : F~ ll , :8 
lT"l ODE•X 
1 TrHJDE, B 

li' MODE,B 
l!! 

riUC 
~: V 2 NUC 
, • I • 'I • 

l-l ~P ,V $S T O 

PO I HT X AT V ~ FORTID 

t•1 0 V E M 0 DE F R :J r·l './ $ F D R T I 0 T 0 V $ R E R R 

SET I TEM U~ RD S IZ E TO 1 
1 7CM WORD SIZ[ = 1 FOR UNFOP PlATTED 

S ET EX EC ST ATE T O 00 

V2 
F'G 
FG 
FG 

07 

. . . . •' .... { 

'. -· ' .. c• ' 
' • N !" - / 

07 
( ! ,., ·.. . 
.~ . ..., :_, ,. 
(;/ 

07 .- .. .· /' 
i t ., 
·- ' 

00~046 0 060 1 5 A 
.:. iJJ0 4 7 005105 p 

3772 
377 3 
3774 
3 775 
3?76 
3771 

COIH 
i... !J AE GET ITEM WLRD S IZE FROM TABLE 

V2 
FG 

V 2 '"I ~ ·.. .·' 

0 050 :50 
OfJ:i0 ~1 
o o~o=oc: 
0 0 50 53 
0050 ::54 
•' ., c: , tr C' 
v.•...J u ..J ..J 

0050 56 
00 50='7 
G05060 
00 5 06 1 
005 062 
0050 63 
00~0 64 
(1 0 30 6:5 
00 5066 
0 0 :50 6 7 
005070 
00507 1 

..a. 

3?78 
3;"79 
3780 
:3781 
378?. 

0:1 6 1 02 A 3783 
0~ 6 11 ::i A 3784 
004241 A 3785 
05610 ! A 3786 
005344 A 378? 
00 1 046 A 37 88 
005060 R 
0 4 6 11 5 A 37 89 
01 6063 A 3790 
IJ01010 A 37 9 1 
00:5076 R 
0 1 6061 A 3792 
140423 A 3793 
001016 A 3794 
00:5076 R 
01611 6 I; 379!5 
14042 2 A 3796 
00100 4 A 3797 

NV2 NUC 

In· 
f.iOi l:l 
I ~ T 

CiM E 
~ 0 ." , . ... . ' 
S T~ 
ST A 
LRL A 
~ H'l 
DXR 
JXNZ 

IN R 
LDA 
JA 7 

LnA 
~ ll B 
-'A ~l Z 

LJ:IA 
s !j l3 
J M'i 

H0C 
i'i './ 2 N U C 
\J ,. .. 
' .. 1 
i1AP , V$ ST3 

rrw sz .B 
I T1"1 ItfC,B 

... +3 

rr t1 Ittc,B 
FR rH ,B 
PXF lO 

f J.}i...K EY•B 
FO UR 
PXi='! O 

ITr10 DE•B ,. I.J 0 
PXi- 10 

S E T EX EC ST qTE TO ~ N 

:S Tr.l R E 
AL ~O ITEM I~ C ~E ME NT 
GET ITEM EYTE SlZE 
STOR E Iti H 1B;.. E 

YE S . $ ET INC: !?E MEN T TO 2 

ALL MODES OK FO~ UNfCR"A TTED 

I FO~~AT DE ~S~ I PTOR ? 

YES 

I NH GE R IT 01 

F'G 
rG 
fG 

IJ ·::. 'I .._ 

'./2 
V 2 

.. ... , 
1_1, 
~ ..,. u .... 
~ 7 
J •• 

D7 
• 

(i , ... ,o 

f:7 . . 
... , 7 
oJ •• 

!1 7 -· ' 
~ 7 . . . 
.... .., 
~.. .. . 
" ., : .. 

... "-;• ...... 

... , .. 
l.i ••· -· , t ! I 

t""= 7 - . 

0 37 26 
0 '='7'::'7 "'' '- , 

03728 

03729 
03130 
(137 3 1 
0 ~7 "' -::o .... ""~ · 
03733 
0 3734 
03735 
03736 
03737 
03738 
0 0:,7•')9 - ...., . 
03740 
o:::7 4 1 
r. ·:· 7 4 ·::-. u -.J . ... 

03748 
03 ? 44 
0 ·:· 7 4 "'\ oj ,. .._ 

03746 
037 4 7 
03748 
0 '"74•:0 ..:; t ... 

03751 
C , .., 1::' ·::> 

.....-/::.'1 '-

0375:3 
037~ 4 
o3r5.:.i 
03751') 
037 57 
03758 
0 ':• 7 "' ,. ..... ... J 
0376(1 

0376 ~·: 

0376 <:! 

0377iJ 
0

~,..., ;;: 

~· I' ,. .'. 

0 .-.,--,.·) 
.j l' •.. .:. 

U 
• . -., 7 -; '';) 
~. ,. ·-· 

037('4 
037?3 
037 7(. 
037/7 

0 i') ' ' "'J O:.'t o.J , , '--' 

0 .-1- ~ .. _ j 

~/, ~ 

03 7 80 
037 8 1 
0 3 7 8 2 
U~~7s·~ ..;) ' ..• 
0 378t!. 
0

,. _8_ .. •, ,,. ·• .. , 
.... ' ·-

0 ":1 7 0 ,~ . .... . ..., . 

0 .., ' i") ,_, I;} 
- ~ v ..... 

0 ?7<>•::: ... ,\,.-, ... 
03790 
0379! 

0 ? "'I '"'"\ :.;:~ 
oJ ::J L , 

03793 
l .. "70 4 • .. J , ., 

( ,.., ... . ,-... I .;.; ,... 7' ,. 

.. 

. . 
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E.2 VORTEX LISTING P ROGR AM PAGE 54 LISTING PA GE < E I'"• C' ) 
• C· ..... • . 

::' 0 !50 72 
:)0 5073 
:) 05074 
00 ~07~ 
005076 

00~076 

140464 
00 1016 
00~471 
036151 

R 
A 
A 
R 
A 

0050 77 Ol:i004 A 
!~ 05 100 056114 ~ 

[' 05 101 
C: C510 2 

1 05103 
00 5104 

00 5105 
005 106 
C' !)5 107 
005 11 0 
(j 0 5 1 1 1 
··· 0 "'11 .... ..... .J c. 

0 15005 i~ 
0 5611 3 A 

001000 
004066 

00(1(101 
000001 
000002 
000004 
000002 
000002 

0051. .. , . ..., 

A 
R 

A 
A 
A 
A 
A 
A 

37·98 
3 799 

3800 PXF'lO 
380 1 

3302 

3803 
..,. •::> 0 4 ...... _. 
380!5 
3306 
~oo.,. .:.1 .... ... 

3SC'3 
3310 
381 1 
-.""1"" .::, . .. -:. ... c. 
3813 
"" 0'4 ·-· v .. 

"'"'1"' .j 0 .j 

VIIl 
r-;uc 1 
PXFZO 

SUB 
j At'l z 

L D ~'< 
MO'v'X~:B 

MOI/XA B 

IF F 
::;ur o 
IFT 
c: aro 
iZA B 
L DA 
JS R 
A DD 
DAR . ,... '"' ..; .::. ...... 

corn 
r-n r•T 
'-' l..l I i 

Pc ::=·J 

THRE E 
F:~2 

RETUR!'f•B 
4,ITEM~ C 

ITEMAD 

NUC 
:'!UCl 
V I I 
v 1 ~ t 
ALDC.PXf20 
r·:ErH~D,B 

TEK1X 
ITfMiolC,B 

ER ~ 2/ ~DN- I ~l. EGE R I TEM/ 

CAL L SEQUENCE POI!'!T X AT 
SAVE L IST I T E ,'1 W 0 R D C 0 U N T 

SAVE L I ST ITEN ADDRE :SS 

E>: 1 T IF NOT ' -'nR ... E~-~ V ·- I , , B:<GtiD CA LL ING 

TEST S TART OF I TEM 

TES T EtlD OF I TEr1 A ,.,,...o r. <:-~ 
J..· ~-· , ... .... _ .. ~ 

EXIT 

3816 
3817 
3 818 
3:319 
3820 

~-~~~--~ ~~ M·ll!··~~ - ~~~········~·· 
~ T~BLE OF ITEM SI ZES I M WORDS • 
~- ~ ~~--~~~·~···~~··············· P>~ F SZT DrHA l. 

1J C• ·:• 1 
...... •J '-
~ •• -, r . "'\ 
.;, oj ~ C. 

3823 
3S24 

" .... T r. 
JJ r1 • .., 

DATA 
l!(~TA 

tAT A 
1ATA 

~ .~ ,~ C' r- I (: ., .,-. 
..:•OC.J ~ .J C..I.,. 

' .. 
.··, 
.~ 

4 .-. ..: 
r . 
.::. 

!- ~; OR D 
-"'' 1 1 ,-,,..~ 
C. - ..... I.J (':, JJ 

RE A!_ 
DOUBLE 
C ... , .• .-. • r-x u ., ,.. '- ,.._ ' 

INT EG::::R/LDG IC AL 
T t 'T;- .-· ;- ;-, }I ,...G T ,...A' 
L 'I C.\.lt.. l~-' L.U l. '-' L 

F. ;:;. E .-. T , ... T 
. , 1.,.. t ·~"' ~ ON 

Dol . ., , .- PR· E·-··[<' J .i:i .• c. · .L· ;, I ON It!T f GER 

tiUC 

FG 
FG 
r ,lJ 
[" -· , lJ 
FG 

FG 
FG 
.... -· r l1 

~~~' -----~- • •w••••-•••-JI!•~--• • ••••• • • w -•••• • w w· •••w• ••- -----~•••••••••-lf.••• .:• ~j L, 0 ~ .... :.-. ;., liK ...:: •• · .t"; . .._ ,._ W. ;,.. W. ;¥. ;.,_ .._ ;,..~ ~ .,.; ;.:: ~ - ,.r. ~ ... ... ...... :>o • • ~ • .... ;'K ..... .... ; N. ~ "' ,'f', ;$:' Yo ,..-, :"r. ..... ~ ,.,._ ...-. o'F. :'~" ;"r, ioft ,,.._ ~ ~, iJr, ;:fit ;ll'; N • •• • • ?. ;"f'. • ..-. . ..... • :•; • ..-~ W. 

? 00 7 - = <w~lJL,, ;or; :"P." 

~ ·=- -::-- 0 
"-''-'L~·~ R E E NTRAtl T 
.-.nr· ~ 

~ •::t c. :I 

' 1- 0 
. , 
L. E N .... 

I R \,: 
I ( 

3830 
3831 

F'UttCTIOd: TO PRO VIDE ·"' "' H" ENT RY I NTC h' on, J L , .. 
' I '· ~- VSRERR 

.... 8 ., .... ·.:• •. ...... c. 
3933 
383 4 
3835 
""S-:>'"' .... t:> 
-.~-7 
,j <:) .;;, , 

3338 
":! ~, .., 0 ---.;' 
33~r0 

3841 -~ .. _, ..:. .::. .. , ~ 
-.o ... -. 
,jv~.,:, 

""' ,.., ... ... 
..) 0 '"i· :."t 

3345 
-" .. .,. ..:;v'+V 

38·~- : ;-. 

ENTRY: 

EXIT • • 

3843 !f. ERRORS: 
38 4 9 

E = VSFGRTIO DATA BLOC ~ AfDRESS 
H if'L . ;iE. O . ON INITIA L Et'lTR\' 

• E Q • 0 .. 0 tl C 0 N T I tW A T !. 0 N E t1 ., 1.,._ \ I 
,.... i 

1D LAB ~ L VSRERR VIA AL r: IF : 

'J(lRTE>~: 

'•i(lR TE X 
·n ...., ,.... f' ,.. '"' ,., U "·' T'\ .t."J t I 1_. ... ;.J rl I..J I l ..J 

I I : 
~"'"L' I'·' ~ l.· H '- i1·'; 

C ' l' I· · :-; . L , '1 ·· ' 

"·ur·• ,... , , ~ . . . I . . . , . --l.r~ ·-·~· 

' -" ' C L E 1I.,. I I •-' •• • • ._,. 

TO LAB EL VSRER1 I ' T 1'"'1 
y • " D .,,,- ...... r 

• R. c. .. ... " J r· ..... .._; I ·; : · J .,. u [· · n ! 1 ' <: '" t.-
1 1 i'f.. <4 i h ...... 

' ' ... R , . R " \1 .;> ; ~ • :\ 

···' <- ~ ~ R '":: • • • • ·- 1.... t , , 

TO POJ 
TO OP 
ALDC 

'F' TO~ n~ z~ -- " ' O"~~,·~or~ ~ 4 I I U I .,). • \,:; t_: • <..J ' 0 i_.f ... ,., ~· ;_. 1 '- ...:,. ~ 
n -- · r·r.:o"" t·J T) ' i. , )- i:. ,;;, .. ~ I I ) 

IN~L 

ER4 

-. r• · ~ C r-.,. .,.. 0..., 0 T H t".._. ~· 1 ! .•, ~· ,-,- ;- ~ 1...! -· c.. ....> ~ J" "',.... ..... r. 

I r 

1 IF EN TRY THR U V~RERR 
0 IF ENTRY THRU VSRERl 
0 

ILLEGAL DP CODE 

E ) 't: 

* 'v'2*-
~ 

t I .-, 1it= y c. ... 
I~ 2 'If: 
'I ·::- . , . ~ ~-
t ! '"" .. : 'I C. }1", 

' . .-. ...... ..... --'1 ~ .. . 
I I ,-, :..0: 
\ ' .:: :'!'. 

t ! -- . :r.: '•' .:. .. . 
, ,.-, .... ; 
'.' .:. :.. 
':/2 ~: ,, 
! ·' ~ lit= ... ..... . -. 
I ' ,. , ... : 
'/ .:. . . ~. 

o I~, ~ v .::. ·-· 

-,.... ... 0 
~ •J ._} 
•":) 0 r::: ~ 
-· -..) ::J '-

~~~~~-~~~-~-~--~~·~-~~·~*~·~*** ~~~- * ~- ~~ ~ ~ ~ .. ~~~~~·~-*~~~-~--~~"'*·~~·-~~ 
~~~*·~~~~·~~"'*·~~-~~*··~~ ~ ~*~**· ~ ~ ~ 

"":- • ;, c: ...,. 
._, v -· ...... 
...., .... lr 4 
.;, C• ...J 

3855 
3857 
..., M C'O ..:· u ..... '.J 
•"\ ,., ~ r
.,:,.:;..,;;1 

""'6" -=· .:;, l.i 
.... ,... ... 1 
.;,.o~ J. 

3862 --,.~ .-.. ·:.:· -~· 
..-, n .~ -• 

.:i •:'> C• ~· 

~ : ,--= 

...:.vb ... • 
--..-.-E ..;, ·=· b ~ 
...., ""' ... -:o 
.j·~f::..·· 

3S68 ...,,... ,..., 
-=*V07 
":1070 .... .' ""' . 
.-. C.• - -.,:; ...... , ... .1 
..., n -,..... 
~ ·~l'C. 

""8""' '"' ..:;. r ..:• 

~ R E E fi T R ~ N T 1'1 D D :..: L. C C A L L E D B Y A L C C !f. 

~~~~~~~~~-~-*~-~~--~·~~*~~~~ .. ·~- - ~~ 
u e- r.• c-RR r .·,; r '*. " I or· f. "'T R" v ...... i~· ""''' 1 • • ~._, t-;'- 'J .il ·~ ~ 

I!="F 
GOTO 
D A 7 ;~ 
T .- r 
• . . ,· 

,- •• # ... ..-

;:. ;-:, t .. c: 
~ :·.tu ..• C"-

LDA 
' r . . .... 

._; n,·i~ 

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

'.; T T 
"' J .& 
t • .. .. .. 
y ' .;, l J. 

r. '7 .. ' ' .,.. '11 A P v ._t , : e ... 
... 1 ..... - , .... - --r~ 
I'I HI toY ~..:> .:J 
.... .. . !,... 
Jilr_J ,&> 

- .... - 1 ir.: .i~ t.. 

TO to ' t I 
• 'j t1 

~' -· ; .:.. 
F. r: ·~ 

r , .. ' .. _, 
!, ! ·~ ,., c. 

F Ci 
f'" , 
f l..:i 

' t .- . .. . 
• • • 

: I ·- 1 
., L: . 

l! ·: · 
\ --

t I ·::-
y • ... 

.. ~ 
·•.•· .:. 
I I ,-, 
\: .:. 

t I . - , -., .:. 

V2 . . .. .... . .:.: 

,, 7 
'"' .. - -I ' ' ' .. 

07 
!"~ .-... ·-· 

07 

,-, ;o ·-· ,· 
(' 7 
r· -.... ..-· 

- -· t..: ... 
1
~. • ';!' - ,. 
f! ·::--· . ra '":;' 
I.J ,-
' t , 'J • 
U
·. ., 

' n 7' 
.... ... 
v / 

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

... --, 
1_,1 ,·· 

0/ 
.-. 7 
r.; 
,., ... 
I, ' ( .... .... ·' ,.·· 
t · .7 • ..• 
:)? 

'
·, ., 
J ... 

.. -; _. 

i'· -. -· ,./ 

!j '7 
I · "' ·-· .. 

., 
.• ' . .. .., ·-· ... 

.~ .. ., ... / 

.-. 7 

: ' ... 
'-'' ... 
-· ,. 

' ·' . . ' ' . 
'. . .. ·-· .. · 

" .·' ·• .-. . .. 

.. .· 

.•. 

.-. ., 
l! 

. . . . . . .. 
··' / ... ~ 

.-. - ' 
' - ' I 

.- ·.• . 
' -· ·. .. . .., 
i,' ,.· 

·-: ., 

-· 
-· ,J' 
, ·, -
• .. ' •' 

... .. .. 
' ... 
.. ., 
•. '. ,. ~ 

'·· .. 
,) •·· .. .· 
r .• 
fl ., .. 
.. . .. 

i 

0. ':1700 
..... 7 v 

03?9 •j 

03800 
r.-:·so • 
v -· • 

(l 3 :=: 11 ·=· 
- - •• - 1 .. 

1-, ·"j ·=- 1!1 ':• - -· •:...• .. . ... 
03804 
0 ':> C o 0 c;: 

-.J v - · 
.-, ...... ;:. ~-· 6 
~~· ..:_, ·-· J 

0 32:0 ? 
0 ·-·0 f t O .;. .... - ..... 
n -:· ·: · l·-. ··.:. .... ·-· ._. ' •' 

0 38 10 
1 0 ':0 ·=· 1 __ , ._. 

.... , ·:· ·=· 1 .-. ·-· ._, ·-· ... -.:: 
0 3 8 1 3 
' ' •'j 0:0 1 t, 
iJ ·-' · - · 

.-. ..... ..... 1 "' 
•; --=· .; . ·-· 

I ! ·J ,-, 1 '' 
'J ..... ·=· '=' 

0~: ::: 1 9 

G3 8 2 0 
!J- •"'o .-. •J I 

.j 0::0 '- • 
r, .-, ,-, ..-, .-, 
\,I ,; , 0::• .:::., .::: 
.-...... -. -. ...... 
j · ' ..:> 0::0 c. -::.-
rl "':• ,-, ·:· .··· 
... ·-· •:':! L.. •• 

.-. ''""" .-. .-, '-\: ;_• ..::· .: ... c. ·-· 

.-1 - •• - . - . .... ,_ .;,. 0 c. •.:> 

U. •j .:. ·: · -:; 
-~ '-' '- ' 

1-1 --~· ·=· -~ ·::· 
- ·-· u l - ·-·' 

.-, ·':o '"" •:) ·~ 
'· t ..:0 ,__:. i:. --
t • ·j C• ·':· (· 
·- --· '..J ~~· .) 

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

,., ·~ .;, .-, ... .... .;,• ·=· .;,. !:'. 
... ".) ... , .-. ·:. t.i '-' ;;:. .;. -._J 

f l ·:· ·: · ··;o {,. 
·-· ·-· ·--· ...... t 
f) ..-, , ... , .-, c-. - . 
• ·~-· ·-· ·J ._J 

rl "::" •::· -:· .., ·. ·-· ·-· ...... ·' 

;'\ ",) c ';. •:l 
'J -..,} .. _. - · ... 

n ':I ·:::· ·" ~ ... ~.J ·- · '-' ... ' .J 
"• .--. n .~ -'· ...:. ·=· • t .1. 

0 .... , ,-, ,1 •-: 
,j •:"".o "-•r •:-. 

.... ·:· ·=· .. 1 , • • 
•.J ~ ~ ·- · ·+ .:, 

.-, ·:· .... 4 <. 
·- ·-· 0 • .. • 
n ,..., ,..,. ·~ ..,. 
'. ... ,-. ' J ··"-'- . 
,"'!; .- , ' ... ,1 - , . .. - ' . 
' ·' ···' ,_, T o.._o 

'" .-, .-. c:: "I 
lJ .: • • : . ·-· l 
,•. ·: ' .. -:. c:: :-.. 
•J ·.} ' ·- ' •.J I. 

.... "::· ·::· ~ -~ .• .... ·-. ..· ._, 
·"~:·-::·~·" IJ ._, "'-' ·-· y .-. ~ ..... -.... ·' 
V

• -"' . ._ . ....., ._, 
•.·; ·"'···,c -, .,:. ·=· ._1 ,. · "' .... ,-, .,... ·- ) 
. } . "j ;=· :.;) ::. 

.-, ·::o ·=· :::: (: •... .. . • .. • ·-· ... 
•'\ ~. '""' ,. ~ •J ;·. •: ' ,._.... l. 

.-.... , ( - , ...... . 
'·' ..;;. t:, • . ~ .. .. -:. 

,· . .-.. -. .. / 
" - ..... ...., 

·~ .... '· .... ··' 
r- ·':.1 0 .:: 0 
·J ...... '·-· Q ·- · 
(1 ..-, .-1 c. .. , 
••• ::· .::. •.J :; 

~ .. 0 7 ~ ;_; ..... .... . ,; 

.... --=· .::· "? ::· 
IJ • .. • '·•' ,• I •. 

n .. _., :::: -; ·:· .. . .. ·-· .. ·-· 
3374 L Dr~ ,: , ,.1· Q ·:; n 

• • • ~ J.' ' ~ 
. . .... 
"': c. :·" •• ·l"'l "'::: •:.: 7 d ._ .. . ... _. ,_ ... ,. 

-r"~C' :.:. -=· ,.· ...... 
"" 8 .., _ 
·~ ., b -- ... ..... ..:; ;,:a ,.. / 
......_ ~-, r, 
.:..v i '.:• 
-o ~cJ 
..:;. ·-· ,. :? 

3880 
") .~ .-. 1 
- .,::. .C:· 
_, .... 8 ' > ..:,. ·~ - c. 
~0(~'·· ._ •• _. .... ..$ 

·-:· •J -=· 4 ..., ,_. '-' RBEL1 

,.. ~ ... t-
LJ I . ... . 

(l1JDI 
' n···· r ~ ... 
.:-"• I I ""' -~ I r,:o 
r ... . ~. 

: H J ) 

L ~ !:~ 
._1 t-) ;·{ 

1
- . ,... .... _. .. H 

I w:-: R 
; I • r\ l"' 
-~ .• I _, \..., 

tvt (· ~:. '·-' e {" T 1 I• • • • ;- y .._•.,!). 
·r n 
' ... ,~ t• .... ' 

.. · · ·, · · -~ v· + ~ T ' ' <("'> - l ;_ · · :... i r, ~ r: .. -~ .::.. -

·~ ·"' ') ... TP v ;o: .. J I ~ ''" 
; ·. " • .- \·' ...... · ... ~_ , ., 
• . 4 ' : ~ . 
.. ,··c " TI~"· z 1 ~ f 'I ::: .. . .. + -~ ~ ... _.. . -

POI 
.. , . n· • • 

• :<:, ft T -::. .. -.f~CK 

P 0 T .... ,.. ..... • .. T l . ... ~ r'1 f"• T I " 
.1 r ·• , I:.• H \' ;_J r u ~. , l.J 

GET COU NT 
E)<JT IF NO :1 0\i E 

::;; E T 
'X 

•. ! ,.., ( 1 ... - . . . .. . .. 1 ' 
- , ... ·. •Ll:i l-) 

<'· ., . , r. K 
-~:- • H-- . 

I I .- , 
:,: ~. 

... r: r .1 

f l . , . ... 

i 

! ' .- . . • - .· ,. ~ .. . · 
··- .-· .-. 
t t..:; 1.; •"' 

:· G 
~ ._ 
'·' •' 

. •. -:: :: 
• ! .• ., ... 

,-, .-, .--.. ., ~ 
t • .;. ·~J / i':) 

l.-.. •") :: • 7 ";' 
~..J ._. ,. • 

0 ,- , r, -, .- • 
.:;, ·=· .-· . :;. 

~': ·:· ·=- 7 C: · .. ......... ( .• 

· .. ·! -:; :;:. 0 f·l .. .ouO..J ·. 

•:~1 ··:-.. ·-=· •::.0 i ~--· · ... ·o...J J. 

I"!. ':• ·~ C• ":i 
J • .. • 0.:. ' ·-• L . -·, .-, .-1 u .-. 
. . j ... -. Q .;) 

'J .-. . -.. -.. ; ;, .;·. -=· ·:.;. .. ,. . 

~· -··"'·-.. --.... .. .... .... -.. . .. ·-- · ·-· -~--..... . .. _.. .. _ ....... - .. - . --..---~ ____ .. ._. -..-~·--·· .......... ,_,.__. - ..... __ ..,___________ ---
-- .., ____ ··-· .... .......... ... --. ..... -.... -----~--------·-------·--··- --... -....... -··------- -------~-~~-- ' ···~"' • - - - ·-·· · ,.-$ 
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3885 
3986 
3887 
3889 
3889 
3S90 
3891 
3392 
3893 
389 4 
3895 
3896 
")007 
~"-'""~ 

3398 
3899 
3900 
3901 
3902 
3903 
390 4 
390 :5 
3906 
3907 
3908 
3909 
3910 
3911 
391 2 
391 3 
391 4 
3915 
3916 
3917 
3919 
3919 
3920 
392 1 
3922 
3 923 
392 4 
392 5 
3926 
•':) "' -o 7 ~· ;;!' ~ 

3 929 
3929 
3930 
3 9 3 1 
3932 
3933 
393 4 
393 5 
3936 
3937 
3938 
3939 
39 40 
3941 
3942 
3943 
39 44 
39 45 
39~6 
3947 
3948 
39 49 
3950 
3951 
395 2 
3 95 3 
3954 
3955 
39!16 
3957 
3 9 58 
395 9 
3960 
3961 
3962 
396 3 
3•36 4 
3965 
3966 
3967 
3 968 
3 96 9 
3970 
397+ 
3972 
3~73 
3 ·~74 
3 975 
~·Q ... 6 . ... -. .. I' 

~: 97 7 

YtR ERS PRDGRAH PAGE 55 LISTIHG PA GE ( 

RJIEX 

S TA 
JXZ 
IB R 
Yv R ., 
JMP 
LDX 
L DB 
Ot1E 

'¥'Ill CON T 
ll!lf! l!! ll!··· !'l! !l1'-lf!lll!.: 
lll! INIT I ALI ZE !I 
• .. • Jl !101! • !It ~ "'- •• I! • 

RBEL1 
·VS CR S 
B ;~ , X 
r~~ A P , V $ S T 3 

REEl ~ QU ~ 

1FT VII 
Zl=lE iN fL 
1fT VII 
GOT D VIIl 

EXI T 
JUM P 

WHEH DiJi'I E 
POINTER S 

RESTORE B 
SET EXEC STA TE 

CLEAR I NITIAL 

T!J NN 

ENTRY fLAG 

LDX I BA SE POINT X AT VSR £ RR nATA BLOCK 
~ TB ANRE,X SA VE ADDRESS OF NO N-R E E NTR~NT ELOCK 
ZRX ~RN CLEAR ERROR CO UNTE R 

·······M ~ ~·····~~ ~ ··········· ll TEST VS FDRTIO STACK E MP TY • 
·······~ ~~ ~····~·······~ ...... LDA UP S.T KP,B 

SUB AOP S TK•B 
JAN Z f<.BE5 

••••••••• ~ ••••w••• ~ •••••• .. ••••••~••••••••~~•••• ~• •lf!•lf!•••~•••• 
• V$fC~TID STACK E~I PT Y RESUME EXECUTIO N fR OM VSR ERR STACK • 
········ ~ ~····· · ·~~······~······· .. ~ ···· ·~~~~ ~~-~ ~~······~~··· L D A '] P S T K P , >~ 

:u B AOPSTK t X 
JAZ RBE90 ER ROR/ VSRERR STAC K EMPTY I 
TXB LOAD BA SE REG I STER B 
POP J RESUME EXECUTION FRO M VSRERR STACK 

- ~······~········~····· ~········~······~· • Y$ FOR TIO S TA CK HAS OP TEST VALID ITY ~ 

······· ~ · · ····· ·~···*·····~···· *· ~~ ~···· · R!E5 LnX OP STKP •B 

RBElO 

' n A ,_ ~ 
SUEI 
JAN 
::> UBI 
Jn P 
AT)D 
I. D X 
STA 
SUB 

~ ~ . .,. 
.._. ~·. / .,. 

LDA 
DAT A 
LDA 
DAR 
;\TA 
'i A X 
LDB 
'- n r~ 
\' , . -j 

·;> • t . 

L 
.. , 
;J ;a.: 

LXIX 

~ v 
t,l , '"' 

1 3 
RBE9 0 
1 1 
RB E9 0 
1ii6 
:?I:f :B 

•.. '·" F· .... ·"' 
RF;E10 
r: uP~TK , )( 
1) ! :~ 06 

OP>TK Pt X 

:JP S T K P, X 

e ., r:- " , . .,A-.,•-1:• 

GET DP 

ERROR/ ILLE G~L OP I 

ERRCRI ILLEGAL OP I 
RE ~~ TORE OP 
PO ! NT ~ AT VSR £ RR LATA BLOCK 
~A\It. OP 

P A R ~~ t! E T E R Y. ~ · r. R '? 
· NO. iti i TlALI ~ ~ YSR ~RR STACK 
SC P 

POINT B AT ~~~ER R DAT A BLOC K 
REL.Ot:l!) OP 
PU S H OP D~TO VSRERR STACK 
P Ol~T B AT V$f ORTIQ DA TA BLOCK 
PO INT X AT VS~ ERR DCl'A BLO CX 

:;PA C 
••••••••~~••••••~~~••••••~•••w~ ~~~~*~ * ~~ ~~~~*•~ : • • 2 **~~~~ 
~ MOVE ADO~ E S SE S fROM N~ N- REENT ~~ ~ ~ MODU~E TO REENfRA~T • 
~••••~•~~~~•~•• ~l ~~ · ~ ••~•~•~! •••• w ~ ~ ~ ~ ~ w~ ~~ ~ ~~ * ~•~·~ ~ ••~•• * 

S Pt'lC 
t .. D ~ 
S TA 
JSR 
PDD 
... ; S R 
"!':S A 

F.:ETURN ,F
Id :. 'i'!J R N ' >~ 
,. "K X • ) ' J I 

TEf'l 
- •.. .... X 
. ;:. " ' .. 

• 

MOVE 
TE S T 

TE ~ T 

c .... '- L ··- r- o c. r· "' R ·· ...... . - ,., .~· • • .., : .ll .• 1., ... ~ .~. 

RETU~t~ ~ DDRE SS IN 

.-. " R c •t. · T r r. r"' t""'' ;-. • I t:.. 1'-. iN 

P.ACf(GROUN D 

BACIU:i R:.JUN D 

V 2 
V2 

FG 
FG 

V2 
V2 
V2 
V 2 

FG 

V2 
V2 
V2 

FG 
V2 " 

FG 
FG 

V2 

FG 

PD 

V2 

FG 

J <:' Q 
...:- ·' 

ADD I 
JSR 
l. D ~< 
L;JA · 

.• , )V' X 
f •••• . .... ' ' 

~ i:'! I~ • X 

TEST 1 ·•· T ... ~. 

TE ST LAST 

W :; R D 0 F 'lj () •r a') 
I , I 1 • 

....... - ... 

.:r H : i-f 

P.LD CV: 

B ' n ·-~~ . """ .. 

IN BACKGRND 
V2 

IN EA CKGR ND 

•. 

'¥ t I 1 
R 'BE4 

. , -
. ~, I , ~•l 

JSR 
L D i( 
L D t': 
SUB 
SUB1 . " .... ..... .... 1'1 

:":; UT:: I 
JA P 
IdR 
L ~. >:> 

..... -· 
I. DA 
~ t!'3 
,.' A t~ Z 
. "t .... 
l . '- !'·. 

JAZ 
·:; Li I~ T 

• 

f.·, '!:· ' 'I" 
;. .A.' r • .., 
,:n~PL:;J,B 

AhFO Jt X 
T£K,X 
' . . · .. B 
f. ~· c. 

0 1'-':STK P,B 
ANR :B ,X 
·~· iJ? S T K ·- lJ AS E' 
R.B~9 0 
...... T ,,; .::• 2 
~ • ... ·.!-

r·· r. ,. "0 r~ . . · r .. ~· 

( ," <:· T K "' · B • , .. :. r ,. 

RB EB 
., t" "' "' B _ .-, r , 
ex .:· . .. .. ... 
!-to~ ....... :· . .... 

:~ F' ·.' ;_ d~ 
i<: l$ [ ~; 0 

MO VE HDN-R~ENTRANT POP/JUMP 
TE S T 
Pa .: :n 

~lOti --R r: En TRANT P:JF'/JUi1? 
X AT RE~NTRANT BLOCK 

COMPARE WITH E017D ~ OF STA:K 
ER QOR/ PROT~ Cfi Ur 1 

ERROl~/ PRCTE CTlON / 
Po p 11~r:-oo1· Tn ~ r~ ~ K . - r ,..., .. •-.~ ·-· ,-. ~ .... .... 

P 0 r "' ,.. or. " T ' ' -:- '"· c- .-. R .,., '1 T ".-.· .. . , , ~ , .. y .,·r-. ~ o< . .... BLOCK 
RE ! .. :Jf'lj) OP 

IS OP PARAM~. T~' R XF ER ~ 
'' E <:: •-= E T "' ,... ·· " ,... "-' ···· E ' E r' -l A ~ I" · ~' • \.J 1 , r C.. .,._ C:. I 1 ,., ' l.. . ~~ 

EXI T IF IL~f. G A L OP 

r~ :::tDRESS 
I i•; B A C K ~ R 0 U tl D 

V2 

V2 

FG 

V2 
V2 

FG 
I : .,-, '.' c. 

07 
07 
07 
U
- ., 

' 07 
07 
0 7 
07 
07 
07 
0 ? 
" ... u ,·· 
0? 
07 
07 
0? n , 
. " 
0 7 
0 7 
'• 7 •J 

1)'7 . ' 
07 . ., 
u ' 
07 

07 

,...., 
!.• •• 

0? 
" -, '·' ' 0 7 
.. , 7 ' .. 
t • "7 \.' I 
r · ·:o 
· ! " 
ft 7 .... . 
f• 7 
\.) ' ,.. ·~ 'J •.. 

0 7 . -, 
t! I 
.... . -,. 
l· ... 

r. '? v .;' 

1)7 

-.. / 

~ ' 
0/ 
07 
(;/ 

~· 7 
0 7 
.... ~} 
• • .. -; . ,. . .. . .. 
" ' 0 7 
1"17 
" . 
; ; 7 " . 
C -.· •' 
f; l 
t o ""':' 
· .. · ,· " -.· 1,5 ,. 
·. , 
t .. ' ... 

.~ . .., ·. .· 

;. 7 
·' . 
r, "J .... .. 
,• , ... . . ... ( 

0 ? ,, , .. 

' I ,• ... .. 
0 ? . -, 
I) i 

C7 
07 
0? 
0 7 ·- . 
P? 
... , " 
t.• ~· 

1 
.. , -:o 
J .' 

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

;"'• '7 - .. 
.... "'? 
'· . 
~..., 

.) ... 

03885 
03B86 
0.3887 
0 • .., ~ ~- •:> 
w ~~c· 

I' ':>C•K -:j iJv wO ... 

03890 
0389 1 
0 3 8 5t2 
03893 
0329 4 
0 3895' 
0 3 8 9 E· 
03897 
03898 
0 389 ':3 
039 00 
03901 
03902 
0 39 03 
08904 
03905 
03906 
03907 
03908 
0390';) 
0391 0 
039 11 
03912 
03913 
039!4 
039 15 
03916 
O ':I·~J 7 "'' . iJ -:. q l ·o ..., "' · v 

0 " ,..-, .... 
.:; :; •••• l.f 

OZ: 'J 45 
03;3 4(. 
n '' " "~ -.. ....., :..· "' .1' •• 

(!394 8 
0 3 9 4 '3 
0 .-. ,..., C' 1"1 
~·~.J . 

0 3 '3 5 1 
r! ":• ~~ c::: ":• 
"' o..J ;J ..,_, L -

~ 3 <;: "' .-., ·-· ,/ ._, ·-· 
0 '.> ' G' ' 

.. ") ':j ··' " · 
o'\ I' • I:J f!' 1";: 
1_1 ..;. ,/ . ,1 •.: 

.... -') j~ r:: .::.._ 
'J -..• 7 .J r_1 

0 3 <;;5::' 
03~5 8 
, ... _,,q "') q 
.,t ..., •• ·- • 

03'Jt.i. 
03') 62 
U- ·':! ..,:. ~~ . :. 

oJ ./ V ·J 
• ·j Ct • .; fJ ... , ,.,. b .... 

' ) "'.) ·;~ ... !::' 
. .. . "' 0 .. • 

u 89.:;.:; 
0 396 ? 
03 9 6 8 
(o •":• C· ;.". •=:t v ·-· ., . .... , .,. 

ft3~7:3 
(l ~: ·)?t; 

D39?5 
0 39 76 
., ... ql..., ..... - -.) ... . 

• 
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~0~ 113 
0 051 1 4 

00~11:5 
00 ~11& 
CO~l 17 
1.)0 5120 
CO=:i121 
005 1 22 

00 512 3 
0 05 12 4 
C !J 51 2:i 
C 0 ~1 26 
0051 2 7 
00:5130 
:):) 51 3 1 
•) ... .. , ? ~ 
..;tJ ..JJt. ... • ~ 

005113 R 
00 ~001 A 
0560 1 -1 A 

036 000 
0 1~000 
05616 4 
00 4 3 4 6 
00 101 0 
00:5125 

A 
A 
A 
A 
A 
R 

A 
R 
A 
A 
A 
A 
P. 
R 
A 
R 
A 
A 
R 

IfF 
C i·1 E 
HIC R 
DATA 

N U C 1 C DliT 

VOK TE X-2 
!·l AP , V$S T3 
l 
0 1 0 06 

SET 
S ET 

EX EC 
ALOC 

ST~TE 
ENTR Y 

T 0 N t-1 
F LAG 

3978 
3979 
39 8 0 
398 1 
3982 
3933 
3934 
3985 
3986 

-~~···· ~~ ~ ~ ···· ~~~· ·········· ~ ·~*~ - -~-~~~~ • REENT RAiiT MDD iJLE CALLE D BY DI R~t T JUMP * 
---~···- ~ ·*·······-~--~··········· ~ ···--·~·~ VSRERl EQU * .... 9 .... ...,. ..l 0 ,~ 

3988 
T 7 •, 
I ~ i1 

S T !~ 
3 9 8 9 J: lt! !If. !If. !If. !II lit :t. ~ JUt 

3990 * TEST OF' ~ 
3991 lf'!f.l!:!!!!lf.l'-Jii! *.::o! !lf.~ 
~ 0 o, -::o v ..;' ... '-

3993 
3994 
3935 -. n,...., 
.:;. :; :;1 0 

3997 

3398 
3 999 
4000 
4 00 1 
40 0 2 

400 4 
4005 

4006 

4 007 

REEl:! 

RF.E25 

I D v '- .I t 'o 

• D ·" ~.. t1 

~TA 
I '<\" ".;" l"t 
r... .._., '"' H 

I " ...,. 
....lML 

""PI .... ~ 

S t: B 
J t1 t~ 

JAZ 

-:-· U t) I 
• ) ,. j 

JAP 

, n .... . - ,., 
I ~ ... I 
~ J) .. ... 

LDA 
<' T ' ' ..__:. 1 H 

TZA 
<,·· 'r A ............ 

• • 

t.; PS TKP,E 
"' ·." \,I J ,., 

T E :1 P , B 
E. 
1-:IlE 1 ~ 

<I ' X 

ap~;T KP tB 

C '!'f" 
U?4 

,, ..., E., • 
I ' £> (;._ ..) 

c " ...... 0 
. ... J..' .... ..;., 

!iiP.F:~ITE - RBEJT-1 

F.. R 4 

I':ElU RN t B . . ' 
·.z ' (\ 
I.J ' I 

' " L.~ IT,B 

RE <'t:"T .':) .._ f AL OC nlTRY F LAG 

GET DP 
S A VE 

IN ~~ 

• " 0 ,..r' I •; RETUR N 

VE" . ~ . RETURN 

RE 1 11r-tD OP 
PO P ::.T ACK 

ERRO R 4 /ILLEGAL OP / 

~~ 0 

I I ... I T ;_; i, 

I t ... . T T ,_, i'i .... : 

(' ... ,,..,..!"TED , ~ • ..). _ .. :J...., H 

ER ROR 4/IL~ t G ~ L OP/ 

"' 

I..JI T K 

P 0 T • ' ... " " ... ".- " ... ".· T .... " I''' II tl , T .l r·, I t"'• ,.I I LJ " · P'1 1 ..,. J 

GET FORTRAN UNI T NUMEF: R ,, T ,., ,._. r.-
-~ L 1'-. · -

D , ,, ,.·· £•1 [ 
• .> . -. £ •'- .. ...., ' ~. ,· "' r T E R '< " ,;· 0 j · li !"":. t'.i ' I 1 - ; o I I ~ • • 

LI STI HG PA GE ( 

TE RM INATE 

XFE R 

CALl_ 

V2 
V2 
I I .•, 
vc. 
V2 

FG 

V2 
V2 

t ' -. y c. 

FG 

fG 

c- -1U 
FG 

I . .f -=· 
y '-· 

V2 
CAL L 

\( ·=· . '-

00 ~133 
00 :5 13 4 
0~~13 5 
00:5136 
:' 05137 
005 1 40 
005 141 
005142 
005 1 43 
o u :H4 4 
0 0~ 14:5 
(' 05 14 6 
005147 
00~ 1::5 0 
005 151 
(105 1 52 

00100 0 
00 4 066 
0 1 :5000 
00 :514 4 
0 7'6000 
1404 6 ::1 
0 01 004 
00 ~46 7 
00 1 0 1 0 
00 :51:5 0 
00 ~ 311 
C0 1010 
005152 
006 14 0 
OOOOlG 
001 0 02 
005467 
03615 1 
03 :5 00 4 
01!5000 
056167 
oo:;oot 
0:56172 
036164 

A 
A 
R 
A 
A 
A 
(l 

A 
A 
A 

4 008 
4 0 0 9 
401 0 
4 01 1 
4012 
40 13 
4014 
401~ 
4 0!6 
4017 

RB~=""30 ' T• ; . '- ,; . .-.. 
XffL , B 
1· E :1 P , B LD ;~n UP ,.,,. · · ; M· F· Tr'"· ·. n ..:.- J ,_., .1.<-l. l:. INDEX ll ·=· v • . 

·'• " "'1:5" ·.· : .. • ..... .;, 

005 1 ~ 4 

00 ~1~~ 
:· o::; t:s 6 

'J0 515 7 
00 :51 60 
(' 0 :51 61 
00 5162 
00 516 3 
0 0:5 1 6 4 
005 16:5 
3 0::'i166 
"" ". 16.., t,l , • .J , 

<105 1 70 
005 17~ 
0 05172 
005 1 73 
005174 
005175 

. . . . '""._ .... .. 

0 0 6(13~ 
005152 

00670:'1 
000000 

006137 
00:5033 
003334 
00333 4 
0 0 ~334 
00 4 614 
00 4 614 
00017 1 
0 0 0171 
003 1 5 0 
003 15 0 
0 0407 3 
00 4 0 73 
0() 47 2 :":: 
00 4 72 :3 
005 176 

R 
R 
R 
R 

R 
R 
~ .... 
R 
R 
R 
1<: 
R 
R 
R 
R 

4 C • ,... 
J.O 

4 0 1 ·j 
40 2 0 

4 021 
4 U

•. ,., .-. 
· .:.c. 

4 ·~ ?4 
•J .... 

NV211!JC 

r r r:
Goro 
I I:.,. 

I I 

n M ~:: 
~~ 0 N T 
. •· .~ ~ L.. • ...... i.:. 

, .. ~ . ' ,. 
GU TO 
T ,- T 
L • 1 

. , ... cl · . . '-

"' ' I • I' ,, ,_.-
r·{ ' .. l 2 ~~ tJ C 
\} ., ., ' . 
! 1 ~1? • V$ STO 

~~ ._, c 
r-: ·..,• 2 "' u c 
·· T' t' 
.. 1 .!. 

t' ':· P , V $ S T 3 
4025 NV ~NU C CCi·1T 
... . ... - t": 
'"t UCO T' ····· '"' J. ._, ,., r ... " 

' ' " 
4 ~27 ~~~-~~-~~~~--~- ~ ~ ~ ~ -
4 023 ~ PROTE CTIO N ER ~C~ • 
4029 ~~~~~-~y· ~ ·~···· ·~ ~· 

4 c . .,,., ., ·."'.• ..;, 

4034 
.,n..., e
'+ ... , ..,: • ..J 

4 036 
4037 
4 038 
• -J.(_J ~q -. . ..... -
4043 
4 041 
4 1) 4 2 
4 0<'t3 
4 0 t~ 4 
40~5 
4 " ... ~ '-.1 '-t 0 

4 0 ..... 7 

~ ... 4 .... .,. v 7 

4 0 50 
4 0 51 
4052 
4053 
4 0 5 ·i 
.. o"\ C' r." 
... 1_1 ...... ·- · 

4056 
4057 
If .... == .-. 
"'t '..' ·-' 0 

4059 
406 0:r 

RF.E90 

'v' I l 1 
~ill c 1 

r.l• .-. r 0 
I U • 

JFT 
(j :J i 0 
T7 A 

! ';' ':":' -J : I 

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

'V ~ I" 

·I:· •·· 

~---~-~~~ ~· ·······* • E~~IT ~!:_. •··.: T~E l.C:. :• .. 
···-~-~~~~-~--~ ~~~~ 
REEJ T 

RBEJTE 

"" .. . ' ;;,.. . 
P .:' E 
,-., .._1 r: 
i t- • • 

PZE ..., ., .... 
r• t':- :-. ., -, .-
r .:~ L 
D •• ( 
- ~ 
• .... .., ' 0 . . i. . 
,. .. '? ,_ . "'·· ,_ 
;:"'! -_.. L-

. ·-
•' ? I-I ._ 1 • 

p <:: E 

f_ .;:o:_) 

iF T 

I t-- r 
- ... -o 1,.~ L; I .. 

r R ~1 
r.· '-.' t: ' '• I 

r:-- :"! x 
~ ...,v . ,.., ·"' 
!: ... . :' 
, t •• I o 

I "• ~ I t 

r " ,... 
':.'\ r:'• I I 
' •. ~. 
.... , -'-. ..) 
" • I ... 

.. ~ ~.· 
"'.: 1 · . .., ~, . . ' 
l:""''o ,~, ?'o 

• '\, ,LI 

o- · • t< u 
C· S:• -'--"' 
t I o t , 

r"'o f""'o '4.J 
("' ·\ . 
'" 
v ! l 
.... 1 ' .t 
y .•. J. 1 .. ' . ... l! .JL; 

... . "-" ________ -· .. ... . . . -..... _ ... ... ----------···· .. 

,-. T .......... . -
.;... !-f • •·• 

F. !;' 11 ,-. C' <:· <"· n R • . J • ..... · - >,j • .Jt 

SET EXEC ';-T t; ~r. 
...> o h o\... 

,.. "" ,. T t... 1\ J. TO 

FORC:C TB K o:~ O R 

... E'"' '~' '''"'T,.. I ~,_lf-tl f'1oC.. 

PA ;7; ~11c.:TER 

:S A C :·: SF' ACE 
LJR 1 TF: ~UF 
~o r""'fi"T'..,• r> ,, ~ ..... .. ; : ) 

RE AD 
WR I f [ 
r. • ,... .-. -

L . , . -_. ~ V '-

c l n~,
L.. U -..' '=· 

0 ? -v • • • - . 

DE .~ •.• -~- :..:J•-

RtlD 
R t~1 D 

·.,~ '-' E D ,., . - I' 

L- • • r 
f 1 \.,. . 
r: r l -
, - t. 1 . :... 

= T· 4::"" • . l. t-
- y • -

:-- .. Ll 

TO 00 

TO IJI·' 
II ' 

r, I t:· >: ,. . .,. 
,(.; ' ' L- - · • ACCE S£ .,.., I r ,- , .... r 

!• t<. C.. '~· I ACCE SS' 

--·-h ............. . 

FG 
FG 

FCi 
I I ·"• 
y <:. 

FG 
FG 
FG 

'I .-, 
' 0:. 

FG 
r-G r .. 
C" .·:. 
' 'J .- .... 
I ;_.-: 

.... ,-· 
;~ o_' j 

f.' Ci 

f I ·'"". 
YC 

P To . •· 

V2 
FG 
,... r 
r 1._ 

::-G 
F ;:; 

0? 
0? 
07 
(;7 

0 
•• 
.-' 

••• -:o 
\._; ,.· 

I)? 
r! 7 ,, 
(\ -. 
t..) .. 

.. -. ' ·- . 

.. , .-., 
\) / 
- -! ' . .... ,. 
:": ;:· 
" · 
fj 7 ... 
.... -l: ... 
•'o ~ 
v •• -
• • -:< 
u / 

r' 7 .• ' 

Ct • .., - .. 

.~ .... .; ... 
" 7 
\.• ' 

r . ., 
i.,.i ... 

A-

i; / . ...,. 
·- ... 

- ~ '·. .·' 

(I .·• - . 

t,_1 ,. 

- ·~ 
li / . ., 
·.: .... - .. ; i ... . . ... . 
i) .... - .. 
I ' . •· . 
.- -;> ·-· ,,. ,., ·.-: 
' .1 ,· 
.-. -;. ·. .. 
.:·. ~ 
. ·' 
,;·, ? 
' .. 
~. ~., ... ,. 

·- . .-. ·~ ' . . . 
- -· o I •. 
J • --•. . 

0-. -... ·- . 
. . -. 
._; I 
r -- .. 
r1 -·-· . . ..,. ·.. ,. 
~ .. 
- ' ,-. . 
·- / 
r • ·.. . . ., 
:_1 •• 

1 .. ' -· 

~; .. -
.~, .. 
' .. .. : · ~ .. 

• J • 

!~i ·~ 

c ' 
(" :.· ... . 
o-. :'" ·. . ,• 

, . . 
.... ~ 

·~· ,; .·. . 
.- •.· '.. . - ' :.; 

- -. . 

. . 
! • • •• .. ' 
.-. ; - . 
• ... · .· •. -~ 

•: .·· 

·=· ? .... ,. 
·-· :"' 
(· ~· 
'J -· . . 
'· .· - -. -
'\.' f 

! .. , '• ·:. ,-, ·"\ 
J.j.?O .j 

03'.38 4 
0 .... •:0 () "i .:;,Jv-

0 -· '::. r_. "' ·:> ;; 0 r.. .. 
r ...... q.·,. - 1' 
t l .;, -J' ·~· •" 

'J" "':} •.:3 .·.) .. ;; • . -· ....... .. ~ 
li1. ·~o 0 -::· •. J 
i.J ·-· :J ·-· ••• 

03990 
o:.:: 9Srl 
1"1':/C>Q :• 
•.J ~J ;? ..... ._ 

ro ....., t": n - . 
ll .:,. ~ :::' -:.· 

f j •?09 -' .. ._, .;' .... 
0 •7J 3•:::.e.-~ _ ....... 
03996 

0 3'~ 9 8 
0399':! 
040CC 
04 001 
0400~ 

'' 4 '~n ·:> U \..•u ._• 

!) 4 0 0 ·~ f'' .... .... l'i c:" ;_, "+ IJ :_1 . .J 

0 4 (!06 

0 4 00? 

0400::$ 
r' •oA•I ~' ""t I) : 

04011) 
,-, J. (' < I 
• • • - . 0 ~ " 

r. "' ..,, 
1_1 ..,. 1.,1 

0 4 0 
0 4 0 

. ,, 
J. ·:. 
; .-, .. .... 
14 . "' ~ ·-' 

.-. 4 1"'1 ·=- { 
·- 1./Lol. .-. ~ .-, .-.... 
•.; ..,. .... .:. .:. 
l"'o A t"'. .-, .-, 
IJ ... ,. ,_, c. .;. 
..... A (I ·=· ..i ..,..,.Jl- ..... 
.... ... "" ""' t • •.J "+ l _i c. .• ; 
.... t.; ;j ,.._ .: 
o_l f' ._, c. .. 

0 4 02/ ,. ... ..... ..... , . ., 
; ·.·• •J c ·=· 
,, 4 ,, ::0 ·:; 
J '•' L,. • • 

•"• A I'• .-, ,•, 
') .... ;.: .j ·-· 

OMO "' 0.. o'"J , .. 0 

;; ,. \ J .;. • • ;. 

0-. .... c·, , .. , ... 
._; ..... - .. :• "( 

(• A ( I :• ,: 
·.~ .. ,. ·-· ·-· ,_0 
• 0 ·" l'' ··;. ·-
.. ' o' , I •.J / 

.... .... .... ·-:. ,··· 
••• '"'f' •.• •..J •::0 
(· .. r o··. ":• ·:J 
•.,;'!' ·· ·-'~ 
r, A , .. , ,• t• 
1.) ' 'I' .. !;y ·

r) -"t , .. , .J • .., -..... . ,. 
.-, .·i ,-, .-i ·:.• ... . ; \.; . ._ 
I ! ~ ,,., t" ·~'I v"'t_:._, 

'I '" ) d <' ·~· ·r ... • , 
.... <'! !~ .-t .-:: 
\;.' "+ ··' . T ' 

J 4 0 4 (, 
.... d 1"'1 .. ? •.. . ..... 't . 
.-. ~ .-, 4 r . 
:.. 't t.. o, •• 

f• .-1 ... 1 .j .·,:.. . . ... ' .. . "' .... . l ~(l.l-~. 1 
.J ...... ·- •· 

.-,"~· s· .... ~.I. ~ 
~ • .- i. , ... c: ..... 
.! ~ • .. .) · :. 

,-, A ,- , i': f;" 
1_1 i_,. , __ ·-' o,,l 

(I 4 0 ::;, .;. , ... ·. ::: - ,. ·-· ~ ;; ...... ,. 
.- . ... .... I: -·. 
'-' "'-t I} ._f •,\ 

.-, 4" ,·, ::.: .:-, .... .,., .. .~ -·· 

_______ . ... _,_ -
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£.2 VORT£~ LtSTING Y$'RE'RS PROGRAM PAGE 57 LISTING PAGE < 6€18) 

. 
005176 016052 
00 ~177 OO::S311 
OO:i 2 00 001002 
00:52(;1 00~204 

4061 RB£! DATA !AS£ V~ 0 7 
4062 NUC1 CDN T f G 07 
~063 Vlll COI1T FG 07 
4061 E J EC 07 

406~ ---~····~ ~~~ ····~w.···· ··~·······~·································~····· 07 40 66 • • '0 7 
4067 • R £ P E A l C H A R A C T E R I I 0 C R C H ) ~ 07 
4068 • .. 07 
4069 • FUNCTION: TO REPEAT A CHARACTER I/0 OPERATION N TIMES • 07 
40 70 • .. 07 
4071 • ENTRY: COUNT = N • 07 
4072 • BCHAR = · CHARACTER TO BE OUTP UT • J 7 
407 3 • .. {J 7 
4074 '- EXIT : NO SPECIAL C O NDIT I ON~ • 0 7 
407~ • 1: 0? 

4076 ·················~~·············~···············~·········~············ 07 A 407 8 RC H LDA COU NT,) 0 7 
A 4079 ))AR DECR EM ENT COUNT 0 7 
A 4080 JAP RCH2 FG 07 
R 

0 406 1 
0 4 0 62 
04063 
04064 
04(16j 
0 4 06 6 
0 4 067 
0 4 068 
04069 
0 4 070 
0 4071 
0 4072 
04073 
04074 
0 4075 
o· 4 o76 
04078 
0 4 079 
0 4 0 80 

4081 PC PJ EXIT IF COUNT . LE. 0 FG 07 0408 1 
0 0:5 202 00 1 000 A 
00 5203 0040 66 R 
00 5204 0::060~2 A 
005 20::S 016021 ~~ 
0 0:52 0.6 1460 02 A 
005207 007400 A 
005 210 003010 A 
00 :5211 oot 74 o R 

0 05212 016154 A 
00: 21 3 006411 r) 
00 ~214 00~233 R 

4082 
4083 
4084 
408 5 
40 86 

4087 

4088 
4089 
4090 

00~2 1~ 001001 A 4091 
OO :i216 00~22~ R 

4092 
4093 
40 9 4 

RCH2 ST A 
LDA 
S UB 
RDF 
XA Z 

T S A:S 

:.•••••••!11 
• INPUT • 
••••••••• 

, 1 a r 

COU NT,B 
AS:CB,B 
ABSCB, B 

s oF 

R\.H5 · · 

••••••••••••••••••••••••••••• 
• INPUT T ING FROM MON-EU F FER lll 

~-~·······~~···~~-······~~··· 

SET OV FL IF BUFFER S CB 

. 4 0 95 PUS HJ ICC INPUT CHARACTER 
00 5217 
00 5220 
00 522 1 
0 05 222 
005223 
00 "' "'"'1 ~ C. C. ' 

00 5225 
~1 0 5. 226 
00 5227 
005 23 0 
C05 2 3 1 
005232 

006010 
0 0174 3 
006~05 
00 4 774 
001000 
00~176 

A 
R 
A 
R 
A 
R 

4096 

4097 
4 098 
409 9 
41 00 

00~010 A 
000104 R 
006 5 05 A 
00 47 7 4 R 
001000 A 4101 
00 5176 R 

JMP i<: CH 

········ *~·····~~ ........ . 
~ INP J TTlNG FRO M BUFFER • 
··~···· ~ -~~···~~ ~ ~····~·· RCHS P USHJ CB C 

... "' w n (' RC H 

4102 Y.li!JE•••• ra: • 
4103 lll OUTPUT * 
41 0 4 .......... . 

00 5233 001001 A 41 05 RCHl O JO F 
005234 005243 R 

RCHl:i 

!)l'l "" '"' 3 .. •• ·.• ..J c. o-: ..... 0 06010 A 
005 236 003535 R 
005237 006505 A 
' "" a""' ... O ••• •J ....J .:: 'i' !J 04 77 ·:t R 

G05 241 001 0 00 A 
00 5242 00 ~17 6 R 

00 5~4 3 006010 A 
00 5244 0 0263~ R 
00524~ 00650~ A 
0 05246 004774 R 
0 05247 0 01000 A 
:.: 05 250 00 517 6 R 

4106 
41 07 
4108 
41 09 

411 0 

4 1 1 1 
411 2 
411 3 
4114 

4115 

·~····· ~--~ ······· ~ r-~···· • OUTP UT TO NON - BUF FER ~ 

····~--~ ~~ ····· ·~~ ···--·· PUS HJ !=>C!-1 

J l'lP RCH 

· ~ ·····~~ ~ ~····~- ~ ~· • OUTPUT TO BUFF!.R • 
~~·~~--~~ " ···~-~ ~ ~·· 
RCHl ~ P~SH J DC ~ 

,J11? Rt:H 

LCD? TILL IiO~!F.:: 

INPU T CHARA CTF R FROI4 RUFFER 

L 0 G P T I L L :0 0 i·: [ 

PUT CHA RACT F.: P 

LOiJ P TILL I' DIIfE 

OUT PUT CHAR AC 'rER TO BUFFER 

L 0 D !'l T I L L D :J :·: E 

- - - ·---"-- -

F G 

V 2 
V 2 

V2 

V2 

V2 

V2 

V2 

V2 

V2 

07 0 4 0 s --· 
07 0 4 0 8 3 
(I ·-vi 04084 
07 0 40 85 
n ~ ·.· / 0 4 0 86 

07 0 4 087 

('::' 04088 ,. ..., 
iJ ~ 0 4 083 
07 0 4 090 
07 C4C9 1 

07 0 4 092 ... ' l = ( 0 4 093 
0 7 0 4 094 
ft .., -' 0 4 095 

07 0409E. 

0 7 0409:7 
07 0409;~ 
r. -, 04099 ,. ' 
C? 04 10 0 

'l ..., ·- ' 0 410 1 

.• -J 

l! " 04 ' o·=· .. ·-· 
(• 7 041(1 ::-; 
:a 7 ... . 04 104 
•' .., 
•J ' 04105 

0 -~ " . 0 41 06 
.-. ~, 

-· ' 0 410/ 
.... .. ;> 
t..; l 04108 .. ·~ . ., .. 0 4109 

,... ·~ 
! . • 041 10 

07 0 4 1 1 1 ... 7 0 41 12 . 
·' .. , 

0 ... ~ 1 1 -=· ' I . .-... . ·J .-, ~ 
-· ' 04 1 14 

C? OH15 

C,1l 1 6 
0 411? 
'•411•:> •J ....... 

041 19 
0412(! 
. 4 ' .... j IJ " .:-. . 
04122 
U- 4 • ·:> ':• 

A. l- · . J 

04J24 
04125 

• 



··-

E.c YORTEX LISTING 

00:5!5 1 
005252 
C 0~2~3 
00~254 
r>0:52:55 

4126 
·"' , ':> ? -, .. '-, 

... ' "" 9 ........ ... ~ 

0 1 6 1 54 ~l 
006441 A 
00:52~6 R 
006400 A -4130 
005263 R 

Y$RERS PROGR(lM PAGE 58 LISTING PAGE ( 689 ) 

~ .. 
~~~-~~-~-~~--·~*~·······~~··-~--~~··~··*~·~·~··*·~~y~~·~~-~-·~·~·····~* RCL TR~B RWFLtLFtRCL~ LOGI CAL riLE ~ V2 

ET " ... s-' r. ... • RND D. 1 

07 
07 ·, ., 
·-· I 

0 7 

04 12 6 
041 27 
041

~.,.. 

C.=' 

04130 

4131 RC L5 ZAl'3 

ASET+RMtRCLlO 

L. RWC NO. FORCE RECYCLE 07 04131 
005256 
005257 
005260 
00~2€.1 
!;0 :5262 
00~263 
005264 

005001 A 
05612 3 A 
056144 A 
001000 A 
OD5273 R 
006.444 ~ 
00~273 r.~ 

4132 
4133 

4134 RCi.. lO 

~TR 
J ~lP 

BT 

PI;WC'"" 
RC L 15 

ARST+TRtRCL15 

CLEAR WORt :3lJNTS 

TER MINATE L.OGICAL RMD 

D. 1 

D. 1 

0? 
07 

U 
. ...... ,. 

0 4132 
0413::1 

0 4134 

4135 T NZ~B L I? UC tRCLl~ YES. END OF LOGICAL R~CORD ? D. 1 (; 7 04135 
00:526~ 
005266 
00 5267 
00 5270 

005271 
00~272 

016123 
001·016 
OG5.273 
0 46121 

001000 
00 4066 

A 
A 
R 
A 4136 

· 4137 
A 
R 

INR 
POPJ 

lRECtfO' B YES . 
EXI T 

BUMP L:JG I CAL r. ~=" i ' l1 R D " - .., ' . NUMBER D, 1 
F G 

,., . ...,. 
. . ' • 
f o "> 
,. ' 

04136 
04137 

<41.38 RCLl~ PUSHJ GBA STEP TH ~U LOGICAL BefF.ER D.l ~7 34138 
00:5273 
005274 
r.o e"'"'..,C' 
··' .-..) t::. ' ...J 

005276 
0052 77 
.. ... - .... 0 0 

·~' ...J ..::> 

005301 
0053 02 
0053 03 
00 5304 
C0 ~305 

('0 5306 
(':05307 
,. 0 ...... 0 ... .J .,j .l 

006010 
001162 

.0~6505 
004774 
0.16123 
0.0511 1 
146122 
0 .0 1-0 0 4 
005251 
0 46123 
046144 

A 
R 
A 
R . 
A -4.l 39 
A -4140 
p ·41 41 
A 4142 
R , .. . 
rr 4143 
A 41•4 4 

414~ 
o·1 e. o £5 A 
Oll531 ! A 
056025 A 

4146 
a 0 ~ 3.l .1 0 0 1 0 0 0 A 
Q'J5 312 0 04 066 R 

4147 
4143 
4i4'3 
4150 
41~1 
4152 
4153 
4154 
415:. 
4156 
•l"' "' "+ ..J ,. 

.1. 1C:" -r ...,1 0 

415 9 
416 0 
4 1• 6 1 
4 1 "':> .bL. 
4163 
4164 
41 65 
4 166 
4167 

LtlA 
IAR 
SUB 
JAti 

I r·l R 
.,. .. ,... 
.a. I i 1~. 

DAB 

PCPJ 

LR!.lCtB 

l. RS ZtB 
c-. c· , 
. ... I ..... 

L r::'W CtB 
D l:•''" B ' .... ....,.,_., 

• .· ' -· 

LOOP TILL LOGICAL BOUNDARY 

RES rORE WORr: CDUIHS 

AH D BUFFER 

EXIT 

D. 1 

FG 

EJEC 
~~~~·-···~~-~~- ~ ~·~·······~····· ~ ·~·~*····~**~-~~~ ~~~···-~~---~~~~--~~~ . .. 
~ R E C Y C L E P H Y S I C A L B U F F E R i R C P ) * 
• FUNCT IOt-1 : TO RECY LE A PHYSICAL BUFF'ER 
If. 
II! 
ll 
!I! 

ENTRV: 

* lJ. 

* EXIT 
* 
* ~ 
~ 

• 
*-
~ 

* 

• • 

•' 

P.8SZ 
(iPP.F 

~ PH YSICAL EUFFER 
- PHYSICAL BUFFER 
1 l F INITIALIZING IN 

PO 

y fJ .. . 

IN 

--
= 1 IF B~F FE R MUST BZ POSTED 

-- 1 

BUFFER P OSTED IF PO S ET 
I/0 :;;: :: :.' PRESSED 

0 

PlHJC 
BUFF'R 

PBSZ 
CLEARED BEFORE I'!Otl-RM)) ~: F~ AD 

* !f. 

:.: 

* ~ 
t. J ~· ....-: Vt-~ 

, , .-,:..· v .:: . ...... 

l! -:. .... , 
" L.. :. • 
. , ,.., : .. 
'I .:. . , 

\ I .-, :t' y.::;. .. 

I . ·;:, -..: , , .__ ;'9', 

I I .- , 4!' 
y c. .. 

I I .- , .. : ... .:. .. 
4168 ~ 

""n ·-~~.• J .j .,:\ ..:. 

00~3 14 
;)0 5315 
,..nCT-46 · .. •v .J..:;..£ 
""0 ...... 1~ v .J.j .' 

005313 R 

0161~4 

00 6446 
005331 
006442 
005325 

~ 

A 
R 
A 
H 

R 

00 ~320 006010 A 

no -;":'":'? 
,_. - -.J ~ .... 

005323 
00 5324 
00~325 
""n• "" -' ~· } ·-· . j c. ~· .-.ow: · ... -~ : •• 1 ... J ,;I c. t 

;.) 05330 

00~331 
OJ5332 
00 53 33 
005334 
005335 
005336 
,·, u· 5 ~. ~ . .., v .:J .;. ~ 

004743 
006505 
004774 
0 161~4 
0064~1 
"""ne..-. .. c:"' 

' ·' \! ·-· ·=- .... ·-· 
001000 
005404 

016143 
056144 
016027 

005311 
126(120 
0 !'>-'(1 '"'"" .,.o.C.t" 

.... ,., 
A 
1<: 
A 
A 
R 
(; 

R 

A 
A 
A 
A 
A 
A 
~1 

005340 016020 A 

........ ~ .. ....... . .. _ ... ... . .. -· .. ... 

4 169 
.:!.1'' 
-,- I ·' 

4 1 7 ':• 
.Jr. I f., 

4174 

41 7 ... 
• ..J 

4176 

41?7 

4 179 
4180 
4181 
4182 
4183 
4184 

•~~•~••~•~~-~~~**~~•••***~~•~•~~~--~~~-~~ w• *~ ~ ~-~*~***** ~~* **** ~* ***~*~ 
RCP E~U • V2 

RCP3 

TR:-. P. 

BT 

-u· -·HJ ' . _::, 

LJJ A 
P.T 

. ,,, p 
~ . . 

.... ,., ..... ,..B fi u y ,c.,., 

LDA 
...... ' , r, 
..,)_ '--' r· 
DAR 
~·f 1: }) 
S: TA 
1j AB B 

F: U~L I IN. ~CP5 

PS B 

·' •,.] r:-t ' .s . •, . -
~: RST+WR•RCP15 

r·. r- r·~ • ... ,,,.. , .... c. . ..) 

; -c,<.:z,PEIJC 

· · ·- l ff""\ T B 
t:• .~ !"' • . t ' 

APEF,B 
AL:&F,:B 
·,o - •- BF 11 P T ~.1'!. , .... 

" • 

,., o. I •,J 
,.,. • 'i J • 1 ._I p n <' ~ r:· r, 

U i l L.t~ I :. .1..• DAT A ? 

.. , E ,... 
I .:. .. <=·o~T . .., ' 

RESTORE FLA •:J 
READ ? 

~lOR D 

"'E ' n ~ D ,.... H '" '~"""' T C ,..., ' ''- ' - ' ' H r I .,. J. • '> l- ~lORD COUNT 

UPDA TE ADDR£~S OF 
IHI T ... LI-E P,tlFr:-, E~ :. H ,; - "' 

LOG!CAL 
F'llitHER 

BUFFE R 

' 

1 t 'j 
y .... 

D. 1 
D. 1 
D. i 
)) • 1 
II . i 
D .. i 

•l .., 
' ' . . 
:·· 7 .. · ,. 

') 7 . ,. 
.- / ..· .. 
, .. , -, 
.... .. 

i't "":' '. . 

t"t 7 
v ' "' -:-· .. • ( 
L-. ~ ' c· ,., · .• · 
v ,. 

- -· u / 

.~. . .... 
\.) / 
... """ ·... .. . 

,·, -
'~' ... 
:' j ~ .. . . 

f"l 7 . . 
il ·::: •.. . 
.. . -~ 
c• ' .... ') 

.J ... 
:' t · ::-·-· •. 
t't 7 ·-· ( 
(• -:, 
•J ' . . . .. -· . 
.-. .. . . . - . 
:.; / 

,•, .... 
;_; ... 

D7 .• , -.. ... . 

, .. , -.~ 

: .' i 

" . 

re '::' •. . .. 
(' ." . . 
I j ","' 
• I 

' I '7 ·.. ,. 
.-. -., ,_. ,.· 
.•J .. , 
' .. 

-· ··,..· ~-·-_____ .. . ,.. - - v • . • 

- • ' ' ~• '" ' ·•·-· ''" • ••N~' "-•- - • · - • "- ~~- -··-----• .. ~---- •v __..· - -•-o. ·• ' • , ,,.., . ..,~_._,, , ,. ,.,. . .._ ~ ; ' "'""' '"' "'" ··-.- -~_,. . , •• • •·•,-...- ,,.,.,.,,..,_,,_,. " •- ,,. . ..,,, __ __ , _ _ ,,,., , ... ~_,., _, ._.. ____ .,_~n--·•• •• 

0413 '3 
041 4 0 
0 4 1 4 1 
041 4 2 

04143 
04144 
0414 '::0 

041 4 6 

0 414 7 
0 4 1 4 ::.: 
r, 4 1 4 ' ' •J J. .. ? 

0415 0 

' . -... .. (. 41~ .··. 
' -..J ~; 

[14154 
0 • 1 c ~ i t ._I ._'l 

04 1 56, 
-14 1C: ? I_ ·-' • 
0 41"\ ' .. - - -
0415·:.· 
<f'o A i .- •.. 
.... " i' ·'- b __ : 
.-. , . • 61 l j • .. J. 

'J" 4'i ... .... ' ... J:. ~:. 
1-, r. ~ .:: ··:.· 
'.1 ...... ~ .... ·· ·' 

r•A1'"" U "t 0 c.; 
04165 

,-1 .:i ~ .·: ? · .. ~ .. ·-·· 

n tJ .. .., ·:.: 
.... .. .L .. • ... 

0 ... .. _, '')' ... ~ .~., .... 

j, ... . , .. ., ..., 
•.• '•· "' I i 

C'£!·17 5 
c, 4 1 '? -~ ,,.. I '.J 

.... A 1 ..., ' ' :0 
iJ "'t { ' 

1)41 -~ ':· . •. ..~ 

0418 (t 
041 t~;, 
04 18<:: 
"41 .... ..... 1) • •::'1 •. :.\ 

:' 4 1 ::: ···~ 



•• 

E.2 V DR T £~ LISTIHG 

00~341 00531! ~ 
00!5342 0:56025 ~ 

4185 
':" 0.:5343 016 1 54 A 
00~34 4 006411 A 
0 0534:5 00:5 3 7:5 R 
00:5346 006442 A 4196 
OQ:5347 0053:55 R 

418? 
0 0:53:50 006010 A 
00 53:51 004743 R 
0053:52 006505 A 
00:5353 004774 R 
00 5 354 016154 A 41 88 

4189 
4190 
419 1 

0 0~355 0 0 640 0 A 4192 
00 5356 005 3 75 R 

41 93 
00~357 01616i .. .A 
005360 001010 A 
0 0 :5361 005375 R 
00 :53 6 2 03 6 010 A 4194 

!:'0~363 016123 A 
005364 0560 34 A 

0 05365 015000 A 
C:) 5366 056123 A 

0 05367 006010 A 
00 :5 3 70 000134 R 
005 371 006505 A 
00 5372 004774 R 

00 5373 016 0 34 A 
O C:'i3 74 0 5 61 23 A 

4195 

4196 

419? 

4198 

4 199 
4200 
42 01 
4202 

!") 0 5 37 5 
0 0 5 376 
00 :5 3 77 
0 0:5400 

006010 A ·. 
00 56 72 R 
0 06505 A 
0 0 4 7 7 4 R ,·. : 

' 4203 

•. 

• 

YtRERS PRO GRAM P~G£ 59 LISTIHG PAGE < 

TSA B RW FL,IJR,R CP20 READ 1 

.B T 

PUSHJ 

l'lRST +PDtR C Pl~ 

PSB 

YES. ANY UHPOSTED D~TA 1 

Y£S. POST BUFFER 

LDA RWF LsB R£S TORE FLAG WORD 

·~······~········~·············· • CLEAR BUFFER ON NDN-RMD READ ~ 

·········~·······~········~····· RCP15 ET ~ S ET +RM, RCP20 RM D 7 

TZnB UNIT•RCP 2 0 NO. DONT CLE~R H L=O 

LDX ADFC B•B 
MOV BAB LRIJC , SAVE+2 SAVE LRWC 

MOVXAB Q,LRJJ C SET LOGICAL WORD COUNT = FCB <O> 

PUSHJ CLP. CLEAR BUfFER 

• 
MOVBAB SAVE +2,LRIJC . RE STORE LRWC 

·········~····· ··············· • REAl/WRITE PH YS IC~L RE CCR D • 

····~··· ~ ~···················~ RCP2 0 PUSHJ RPB REFRE~H PHYSICAL BU ~ F"ER 

.. . ,., . 

TR ~ B RWF"L riJRe RCP5 0 READ 1 
0 0:5401 
·:.' 0 :5 40~ 
00 5403 
:J05 404 
00:5 405 
!):) 5 406 
U::l :5407 
00 5 4 1 0 
0 0 5411 
00 :5412 
00 54 13 
') ('5 41 4 
1)0~4 1 5 

o·1 6 1 :54 A 
0064 5 1 A 
0054 61 R 
00 6 441 A 
0054 :50 R 
0 36010 A 
0064 4 0 A 
0 0.5450 R 
110.423 A 
0~6 1 ~4 A 
0 1 ~.0 14 A 
lf0437 A 
0 ~ ~0. 1 4 . A 

4 20 4 RCP2::S BT 

LD X 
BT 

ARST +LF", RCP4 0 NO• J.JRITE. LOGI CAL F"ILF. ? 

0 0 54 I.6 0 1 6 1 !54 A 

420~ 
4206 . . .. . . .. 
4207 
420 8 
42 (1..9 
4 2 ·1 o· 
4211. 
4 2 12 

0 054 .. 17 0 0:6443 A 
,) 0 "5420 005445 R 
o os42t 036 0 1 6 A 42-ta 
005 4 2 2 01!5104 A 4214 
0 05 4 £ 3 15 0 451 A 4 2 15 · 
; 0~ 4 2 4 0!5 5 10 4 A 421:6 

00 3 425 006010 A 
0 05 426 0 0 56 72 R 
00 :::'.1427 0 0 6 :::'.105 A 
C0::5 430 0 04 7 74 R 

4217 

IJ PA 
S TA 
i.. D •i 
ORA 
STA 
TRA B 

LD X 
LD A 
A!'!A 
STA 
P USH J 

~r· vcB, B 
~ R $ 1:,+RI'It RCP40 

~0 ~ 
R ~~ F L,B 
1 2 , X 
F P IJS 
1 2, X ' 
RWFL•RB,RCP35 

M l R B' B 
:n t.: oNT,x 
t> R .-, 
~ ·.~ 

I OC OI'IT • X 
I'! F' B 

Y£ S . POINT X ~T FCB 
RI'ID ? 

• 
YE S . S ET PO S T F"!...AG 

ALS O 1 1"1 F"CB<1 2 ) 

IS RE AD BEFOR E WRITE EN ~ BLE D ? 

YE S . POINT X AT Y$ f 0R l" IO DAT A BLOCK 

CL EA R WRI TE BIT I N VSIOC CCN TROL JJ QRD 

REA D tiEXT PHYS ICAL REC ORD 

690 ) 

V2 07 04185 

C.1 07 04186 

V2 07 04187 

V2 
V2 
V2 

V2 

07 
0 ? 
0 7 
0? 
07 

04 fS ""' .. ··-· 
0 4189 
0 4190 
0 4191 
0 41 92 

D.1 0 7 04193 

D .1 07 0 4 194 
07 0419 5 

0 7 04196 " 

V2 0 ? 0 4197 

V2 
112 
V2 
V2 

'J 7 04193 

07 
0 7 
07 
07 

0 4 1 99 
0 4 200 
0 42 0 1 
0 4 20 2 

V2 :!7 0 4 203 

D . 1 

V2 
D . 1 

D. 1 

V2 

1) 7 04204 

07 0420 5 
C7 04206 

07 0 4 20 7 
0 4 2 08 

·:•7 0 4 2 0 '3 
04210 
04211" 
04212 

fl ::· . . 
07 

.... . , - ' :) 7 
(\ .. 
'"' r 
0 7 
.)7 

0 4 ,.., 1 ·-· c. .;,. 
0 4 2 1 4 
0 4 2 1 5 
04216 
0421? 

4 2 1 8 SU TBBJ ? RECN DtPBR C, PR EC:10 R E~l ORE PHY S ICAL RECO RD NUMBER 0 7 (142 18 
00 ~ 4 31 
00 '543 2 
OO ::i 433 
00:'3434 
005 43~ 
OO :i 4 36 
00 :5437 
0 0 54 40 
OO:i441 
00 5442 
00 5443 

0 1 614~ A 
1 4 5 1 4 2 . A. 
05 6 145 A 
0 3 6 0. :i. .G A 
01~106 A 
00 5 3 1 1 A 
0 010 0 4 A 
CO:S442 R 
055106 A 
01~104 A 
11 0 431 A 

005 44 ·1 O:i :i l04 A 
0 0 :5445 0360 1 0 A 

00 :5446 
0 05 447 

0 1 6 145 A 
05 5 01 5 A 

0")5 450 1)1 6 154 A 
005 4:51 G06 40 6 A 

4219 
4220 
4221 
4222 

4 223 
4224 
4225 
4 226 
4 2 2 7 
42 2S 

RCP35 

4229 RCP40 

LDX 
LDA 
DA R 
JMi 

STA 
LDA 
ORo; 
STA 
LDX 
t10 V BAX 

T :> AB 

AN RBrl' 
10S1 AT• X 

11!+3 

IO S fAT, X 
J. OCG tiT, >( 

B S 8 
TOCOtH . ~< 
A[IFCBt B 
PR ECNO, l 3 

;( 1-!F l , I He RCP5 0 

POIN T X AT Vt FORTIO DATA BLO~K 
GET STATUS OF READ 

TE ST FOR E!J f 

C L E ~ R EOF F ~A G ON READ BEF"DRE ~RITE 

RE S TOR E UR:tE BIT f t l VSIOC Cn NTROL J.J DRD 

U P D A T E F CI:! <l3 > 

f XIT ON INIT IA LI ZE D. 1 

0 7 
C? 
07 
07 
.. _, 
,. ' 
.-.-v l 
,• . . 
'J / 

07 
ft/ 
07 

. .. 
I . . . - . 

04219 
0 4221J 
04 <=''='1 ._ ._ _ 
042 22 

(J 4 ..... ..., '") c. c. ..., 
04224 
0422 5 
04226 
04227 
0 4'=''-''"' -=- ,_ :;, 

0 4 22 9 

• 

• 



. . . ... 

. _. ..... ,., ...... 

E.2 VCRTE~ LISTING 

00~4 ~2. 

00~45 3 
00~454 

005455 
00~4!:i6 
00~457 

005460 
00:5461 
C "J:i462 
n ·~54"'.., 0-J v 0...., 

00~464 

005465 
. !)05466 

. . 

00:54 61 
0064 05 
005461 

006010 
000134 
006505 
004774 
0161:54 
1:50446 
150447 
056154 

001000 
004066 

R 
,:r 4!30 
R 

A 
R 
A 
R 
A 
A 
A 
A 

A 
0 
" 

4231 

4 232 
4 ·~-:>? 

.._ ..... ...J 

4234 
4 ·~ ~ .. 1 .._ ...., ·-
4236 

4237 
4238 
4239 
4240 
4241 
4242 
4243 
4244 
424~ 
"""""'' "+ .:: •• 0 

42 4 7 

V$ RE RS PRDGS:AI1 PAGE 60 LISTING PAGE < 691> 

HT ~·SET +SC, RCP50 D. 1 0 ,.:'" 04230 

PUSHJ Ct. :r. CLEAR BUFFER AF TER WRITE D. 1 , .. ? 04231 
. . •. 

RCP~O . .., '"' - JJ t-1 

AtiA 
tl N A 
$TA 
POP J 

EJEG 

• 

RWf.L,B 
~· ,- l"'t 

...:· '""' "' 
INR 
RWF"b B 

CLEAR 
CLEAR 

EXIT 

CLEAR ~UPPRESS FLAG 
INITIALIZE F LAG 

D. 1 
D. 1 
V2 

FG 

~-~····~-~~···•**~~······~·····~- .. ~~·*·*~~~·~ .. ~~······~ .... ~ .................. *** .. .. 
R E E N T R A N T 

fUNCTION: 

£ NTRY: ER 1 
ER2 
E IP 
ER4 

TO PIH!CESS 

F' 0 R r·~ ~~ T 
MDD ~~ 
D ~ T ;:: 
I/0 E"RROR 

E R R 0 R P R 0 C E 

ERRORS IN 'v'SRERR 

S C R ( R E f< ) ~ .. 
( I ':) "' y .... -'"'; 

"' 'to .. 
"' .. 

,.., .. 
~ / 

07 
07 
07 
0 7 

..... 7 ..... 
f! '.? - . 
n ·,~ 
·~ . 
l., ... . .. 
[• 7 - . 
{"o ~ .. ' . . 

,-, ., .... ... 
t"> • '!' .. ,·· 
,. '" . . ·' . ,· 

04232 
04233 
0 4234 
04235 
n4~"'1': - ._ .....,_, 

0 4 ~. ~ .-. c. •.J 0 

0 4 2 3 '3 
04240 
04241 
04242 
C4243 
04244 
r. 4 ~ .. < c· 
1.,1 .:. t.i ._; 

04 24? 
4248 ~ ,., 

U- " ·::i ... .-. '"+ L- ~.. •:i 

.~ '· "'467 ,.,.: :...• ... , . 

C!J5470 
;:· 05471 
''0"'4 ...... 1.) ~ ;'~ 

. 05473 
(i(J5474 
005475 

8 05476 
.-. '1 "' 4 .,. 7 .... v \J t 

r>055 0f} 
!."' :)5501 
005502 
(1()5503 
•::05504 
0':1550~ 
005506 

·' ~ . '"'0 ... ;~· (.1 J v / 

i.' IJ5510 

00~511 
:.~ :J ~51 2 
~."\ .Cl'4 "\ 
;,.1 .J .;.) ..; ~ ..;, 

·: 0 55 1 4 
(1;) 5515 

~· ·J::0 516 
,~, (o e- e- 4 ~ 

·. • '·' ·-· ._, .L ( 
n t'~ , #. c:: ~ 0 
'.I V -~ .... •C. 

J 05521 

046060 A 
046060 A 
046060 A 
036016 (l 
016060 A 
055060 A 
010421 A 

• 

0360 16 A 
035000 A 
0053 44 A 
055000 A 
005041 A 
036016 A 
055000 A 
001000 A 
000101 R 

0 161 21:' A 
05612:::: A 

016027 
005311 
,.. ... 60~"" '"'" ..... c. ..J 

016143 
056144 

016154 
00644J 
n "'"'"""'"' '· v _, ._f c. ·=· 
005400 
. .. 0 .::: Cl" ~ -,. 
IJ ·-'·-· C.. ,· 

006411 

A 

;~ 

R 

A 
005524 005E· 10 R 
' 0"'" ........ 5 .... ..., ·.J c. 
005526 

0010DG 
005313 

' 

.... .... 
R 

424'3 
4250 
4251 
.. .-. It' 1"\ 
'"t c .... c. 
4253 
4 "' .. .,. 

,::, ::· ·-· 
4 -"'C." 

..::. ._1 f;. 

4260 
4261 
4 ·::- 6 "' '- L-

4 ":'6? .._ ·-· 
4Zf.4 
426~ 
42:: 66 
4267 
4268 
4269 
"~7o ,• 1 •• I 

... """'-. .. .... .::. , . J. 

4272 
4213 
4274 
427:"5 
4 -::>?C .. _, 'J 

... •-. -) n / 
'~· .-:. ,. ( 

4279 
."! ·=- '=' 0 .,. ........ 
·" ..., t""' 1 
~ .. -- 0 
4282 
• . -. 0 4 
't t:: ·~ 

4286 

........ ,... .., 
"' c ·~ , .. 

4289 
4290 
4 ;~91 
,.,,_,.~ ..... ..,. .::. -· .:. 

4294 
4295 

~ EXIT 
!If 

• • DIRECT lLJ CAN 
ERN = ERROR ~UMBER-1 
ERRO R OP PUSHED 

:+= 

V ·:· ,., L. • . ,., 
-••••••••w••••••••••••••~••••-· ··· -•• ••-••w- w•w~w·~-~-----~· - · -·-··· ···w ·· ·= •~~ · ....: w. Yo w. :..:: w;, ."''': w. •.. :"K ':ot'[ :.: :.: Jill': Yo :·r. w. ;ow w. !'P. ;...: :lK :'1\ w. :.: .'II': J~~r. ...-: :or: :IJI :"f'. :..-: .~ :.. :...:. • .-: ,...; ...-: •• • ~- ·"'· :l": -,r: ~ ... :.: 'I': , ,; ~: •• : • ;,r, :or. .'F. ~ : •• :-:-. ... ~ ~ ~ ~ !f. ,'T' ;I!!; :"t l'!"' ;..,.; ;oro; ~ 

ER4 INR ERN~. B I/0 
ER3 INR ERtl,B DATA 
E~~ INR EP~:,~ HODE 
ERl t_DX A~RE•E POINT ~AT VtFORTI~ DnTA BLOCK 

IDA ~- r~N,B 
"'T A f. 1·· ~·• ",' .;,. • <. " ' ,. 
L DA ~: J:.:R 

PUS:H F' 

JMP C: A tl 

MO'lE ERROR 
GET ERROl': 

liU ~1E E R 
OP 

E:< IT TO V$FOtn I 0 

LJEC 
-~~····~~-~····~~-······!lf*!lf!lf!lflf'll!!lf~lf.!l!lf!lf··~~~~-~~~*··~·*lf.*~--~·**·~· -~· lf'!l!lf 

-,.,., 

. 
R E P D S I T I 0 N r I L E ( R ·• • L 

fUNCT I [Hi: TO REPOSITION A Fl l[ 
A T FORMAT SPECiflE~ 

AT STAF:l 
R E Q U I R F.. ' .: 

Of A RE~D OR WR11· E, 

ENTRY~ 

EXI T • • 

:::.D F CE 
APBF -
~LBF = 
PBSZ = 
LR SZ 
F'RECN!J 

RE AD • • ...... ITE· , .. " . 

-· 
H- r:• H 'J -:::· T r:·" L E " ;c • ' ., . !:> - C E ' I ._. ·~ .J rl l-1 ._ :· .. ~ ' H 

A~DRFSS OF DCB/FCB 
ADDRESS OF P HYSICA L BUFf'"fP. 
~DDRESS OF LOGICAL BUFFE R 
PHYSICAL BUFFER SIZE IN ~O~DS 
LOGICAL RECORD SIZE IN WQR VS 

..... ,_ H 'o' <:: I ~ "L .... , .. . -. 0 ,.... "' '·' I ' ~ BE ,., ._ -- l""f " r... f,... rot, .i,.1 4 1 .) I i ~~. 

1S T RECORD IN BUF~ER 
BUFFER CLEARE D 

0 9 
" r r 

"' .•. 
.•. 
~: 

0/ 
-. .... 

I , , · .... ,. 
.-, 7 ..• ,. 
l't '? - . .. .., 
I • ' J •• . . . , 
·-· ... 

11 "7 
' .. 
f! ., -· .. 
.~. "":" 
I I •• - . 
(I -::· 
\..' ,. 
( r • ., 
'..1 ,. 

.·. ~ 
I . ' ~ ' 

.. . 
It .. 
·-· r 

.-. ..., .... , 
t\ . ., 
l_i (

0 

.. , . ., :... ... 

. . ' 
~ .. , . 
•' . . .. 

.-: • :0 ·-· ,· -. . .. ' . . ...... 

.... -.· 
'·' ; 

' .· . 
·. . ' . , . ._ ... 
:; :0 
•.· . 
!"o ·~ . . . .• . 
~I ,. .. 

:1 / ' - . 

0424 '7.• 
04250 
0 4 ~:51 
0 4252 
- · ·-·~·-IJ ~· .:::. •..J ~ 

O
A~oc::c-

"t ,:::. '·-' .J 

(I 4 -=· :- ~ • - L:.. .} •• 

04257 
i• 4. ·:· "i .-: ._. L-···-
:"1 4 ".:· C) •:l - '- ... 7 

0420::.(1 
04~:::6~. 
042 62 

!) ~·=-~···. 
~ '- , J • 

(I 4 2 6 ·~~ 
I ... , .:! ·=· ') f t .•oL.; I_ 

r, ... ~ _, _,, 

-.;. '+ L • .;' 14 

C 1 .-. ..., "!: 
~ .:.. ,. . .: 

(!4 27 E~ 
'I ,. .-, ""') - , 
l &of .:. ,. ,.. 
t"' .~ ·""l "? :~ 

'-' '"T c. ... ·=· 
U- ..:, :':.• 7 (",J t ,_, • ... 

.~. ·. .. 
'::. ._: / 

~-~~---·~ · ~~~~~~ ~ ~ ~~ ~~*·~~~~~~*~ ~~~ ~·~* · ~·~~~-**~~-~*~~ ~ ~·!l!*****~-~***• 
RFL MOVBAB l2S2JLRWC IN .. ! ! RLIZE l. ~GICAL ~: CRD COU ~ T 

•. , :J ' ' .,.. . .., E 
'• '/ .01"1 :.OB S Z, PBL-JC 

~>,fFL, Lf, r;:FL5 

BT A S !?..: f + R I~ , R F L 1 0 

•~••~•• • ~ •••••••~z~•~~~• 
~ NOT L2GICA L RM n FTLE w 

-~-~-·········~~·~~-- · -* RF .... ~ rr A~~Yo!IM MFL40 ._ L M .-. r_;TH~. ,rt. 

• *·1 .... ""'' ,. r 
,-,r.r, 
t" t_. r 

~**•**··~~~-·----~~-· • LOGICAL RMD FIL.E • 

IN1TIALIZE B!JFFER WOk)) ,... D T "' . , . , •. <:· 
,. .t. f • j ·- . ... 

I N I T t t~ L I ;~ E ;. H Y S I ~A l W 0 R D C . .: :_-:iT 

.,,... ... 
·~·~'· 

LOGtCAL 

··r - <:· 
t. ·- • 

RECYC: .. ( 

'-ILE 

IF 

? 

E •• , ~, , ... 
' ._. ,_ I '- f't . 

I t ,., 
y .:; 

'v' 2 

V2 

I J .,..• 
\' .:. 
' ' ,.., •,1 .::. 
0 I .-, ... -. ~ .. 

FG 

! I ·~ 
\' .... 

I I ·• vC. 

. . . .. . ,. 
.-. ..... ·:· 0:..":• .<t .... ..( "- '·-· ,. 

.~ . ..... 
:, . .. I -' •.:J - · ( 4 - - . .., '- ·-· · ' 

r •-:o :-, ... .-• .,., .. 
' . •.· .... "i· .:. .. -: • • J 

, . -' ~ . ' 

(: -, .. 

:"'• ''? . ~ . 
,·. "':' 
.• ... 
r • -;. . . ' . . 

.·' ··-:· 
·J • 

-'"! ,t ·:· p ;-' 
1,• • ' ··· '..J 

I• ..• -::• .~ -:".1 
·J 'i L. C• '.J 

f! .·.t. ~·q" 
·-• '"'r L . • 
: ': -~ .-. .-.. -.. ,_. ~ ..:. ::' ,:,: 

.-. 4 ·=· •::. ·j 'J "'- ., •• • 

0 4294 
.. , ..: ·::· .:, r: 
.. :" l- ........ 

• ''.., o ,.., • , .,., • ~- ,.,. . .,., • .,.,._,u_...__.- .,., o .,.,._., ·• ' .. ~ ..... ~. .,.,_ . . ... ------ _,,.. ___ ,.,_ .. ·-. 
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E. 2 VORTEX LfSTIHG V~R£R S PRDG P.A H PAGE 61 LI ST ING PAGE < 69 2 ) 

005527 
005~30 
iJ 05~31 
0 0 3 532 

00 5:J33 
·~c::. ::s 3 4 
..;05::5 3 :5 
005 :536 
005537 
0055 40 
~! 0~~4 1 
005:542 
005:543 
00 ::!:544 
0 05545 
0(!5 54 6 
00 5:54 7 
00:5 :55 0 

005 :5:54 
:)~::' '555 
005 ~5 6 
00') 5:5 7 
J 05 5 60 
005 561 
005 5 62 
0 0 5563 
00556 4 
··. 0 5565 
0U 5 566 
r·c55E.7 
005570 
'"'U" 5c:"' 1 · ' ..J / 

0 160 20 
126143 
146 02? 
056144 

4296 
A 429 7 
A 4298 
A 42 99 
A 4300 

4301 
4302 
4303 

A 4304 
A 4 30 :5 
A 4 306 

036010 
0 1:501:; 
OC101C 
00:5612 
14 6 14 5 
00 1 010 
00557'2 
001002 
00:5612 
0 :56164 
126142 
00 5 3 11 
001004 
005612 R 

R 
A 
A 
R 
A 
R 
A 
A 
A 

.A 

015015 A 
056 145 (l 

005024 A 
005001 A 
146 164 A 
00 4560 A 
165201 A 
065164 A 
0050 42 A 
0 16027 A 
12 6 164 A 
0 56(127 
0053 1' 
05602!5 
0161 44 
14 61 64 
056144 

A 
A 
A 
A 
A 
A 

4 307 
430 8 

430 '3 

4310 
4311 
4312 
431 3 

4 314 
431~ 

4 316 
4 3 17 

431S 
431 9 
432 0 
4321 
4322 
4 323 
4 324 
4325 
4 32 6 
4 327 
4329 
43 29 
4330 
4 33 1 
4 332 
'43 33 

·········~·····* .. ~·· RFL10 LDA 'l P~F,B 
ADD PB:SZ ,B 
~UB ALBF" ,B 
STA PP.WS ,J~ 

········~~~····· ~ ··········· • TEST I F LRECNO IN BUFFER • 
········~~···············~·· LD ~< r.!D F CB,B 

LDA 13 • X 
JA7. RFL50 

SUB 1-'REC NO,B 
JAZ 1\fL?. O 

..;A P IH' L~O 

ST A TEMP •B 
ADD ~"2RC •B 
llA R 
J AN P.F L50 

·· · ····~ ~········~···· • LRECNO IS RESI DENT • 
·················~· ··~· ~OVXAB 1 3 ,PRE CNO 

T B~< 
TZA 
SU E .. 
I . LS R . . . \ . 
MUL 
ST B 
TXB 
LDA 
ADD 
STA 

' 

, ... .. 

TEMP•B 
lG 
BD12 0 d< 
1'E NP , X 

A 1_ B F' , B 
TEMP ,B 
Alr.F ,B 

l' F'W Pl,B 
t-· E lJC , B 
TEI'1 f:· ,B 

.. 

RFL20 

D Ai< 
~ TA 
LDA 
SUB 
STA 
TS AB 

P ':.l WCtB 
~WF L, I.JR ,RF'L30 

INITIALIZE PHY SICAL WORD COUNT 

TE ST IF BUfFE R EMPTY 

C011PARE: BUF'FER ADDRl SS WITH PRECNO 
LRE CNO RE SIDEN T If EQU AL 

SA VE -<RECOR D INCR EMENT> 

UPDATE PH YS ICAL RE CQ~D NUMCER 

SAVC BA SE REG ISTER 

GET RECORD IN CREMENT 

CO NVERT TO WCR D IN CP. ErtENT 

R~ S TD~E BA ~E REGISTER B 

BU MP LOGIC AL BU~FER AD DR ESS 

AL SO BUFFER WOR D PD I NT(R 

D E C R r. ME N T ;·· H Y S I CA L W 0 F· D C 0 U N T 

C• .- "D ., I~ L ;., f 

V2 

'{2 

\12 

07 
07 
07 
0? 
07 
0? 
0? 
0 7 
07 
C? 
(I ? 

07 
07 

07 

07 
07 
') ? . ' 
07 

07 
07 
0 7 
f17 

0? 
"? '·' ' 
07 
0 1 
(l7 
0 7 
fl7 
() 7 
07 
0 7 
' ., l• ,; 
07 
Ct ? 
1'\ I 

J ' 

U? 
' -.. 'J : 

C'05572 0 161:54 A 
0 0 5573 006411 A 
00557 4 005602 R 

0 055 7 5 
""l"!:a;c::;_'? E. 
-' V--1 

0 0 557 7 

005600 
oo:.-;6 01 
005 602 
00:5603 
(' 0560 4 
.. ..... "' 0 "' ... , ""- 0 ..J 

GO:i€. 0 6 
00 5 607 

005 61 0 
00 5 6 11 

J 05612 
00 5 613 
0056). 4 
. ~, :1 ,,. 6 1 ... 
:_. •• ....) J. ~ 
.~.,~6 1 "' 1._1 IJ ...J 0 

~""' S l7 v u .... 
0056 20 
·oo5 621 
:)(15;22 
"O C'" ... -· ·~· ._1 " ~ : ' 

016145 A 
: 2 6 142 A 
05 6 145 A 

001000 A 
0 04 06b R 
110423 JCj 
0561 :54 A 
D36Cl 0 A 
01:5014 A 
11 0437 n 
0 5:i0 14 A 

00 1 00 0 A 
00 4 0 6 6 R 

43 3 4 <l DB:&B 

4335 POPJ 

43 36 RrL30 O R 0. 
S TA 
L D>~ 

P:l$ 
RIJFL,B 
:"' DF'CB,B 
1 2' ~< 
r..:-o ~ 

A -.3 "' ':t' ..) ,. ,.....,..., ..... 
L ; .,j ~ 0 

4339 
4340 
4 341 

' \ ('"J 1. ~ ;.; ,, 

1 2 ; X 
4342 RF L40 

ORA 
ST A 
POPJ .. . 

4 343 
43 44 
4345 

~-~····· ~~·······~······ • LRECNO NO T I" BU ~ F E. • 
······· ~ -~---~-~ ~ ~· ····· 

YE S. BUM P F'H Y ~: J CAL RZC NO 

A Nl1 EXIT 

$ET POST F'.ttG ON Wl< IT [ 

POINT ::< AT :;" C'E 

AL SO I N F"C B 

AND E:-: IT 

V2 

F G 
. • , u. 

V2 
va 
V2 
V2 
•. J '=' y ,_ 

V2 
FG 

07 
07 
t' .., ' ( 

c:--
n . , 
, , f 

07 
0 ? 

. ~ 
lJ / ... 
vI 

1.! 7 
0 161~4 
11 0 427 
0:'56l::'i4 
001000 
005 313 

A 434G R F'L~ O LDA RW FL •B , , 'i' ' ,. 

A 
A 
A 
R 

0056P' R 
\) ·1 ; 0 52 
001004 
00567 0 
14620 0 
1)01(' 04 

.A 
A 
R 
A 
A 

A"'4 ? "!'f W I 

4 348 
4349 

:J;<:A IN S 
S T A ft ~~ F L ' B 
J i1P RCP · 

. 

SET IN I TIALJ.2E FL~G 

RECY CLE P H YS! :~ Al BUFFER 

\J .... , 
v c. 

4 35G 
4 35 1 
43::i2 
43 53 
4 35 4 

f.JC:C 
••~••••• ~••~•••~~••••••••••••••~~ ~~ ~•~•·~ ~ ~•~••••~w*•• • ~* ~ ~• ~ ••••••••*• . . * • (I •• • -. * R 0 U II D D E C I :1 rl l A !-! ~ A Y ( R li D ) * 0 ..' . ~ r . . ;' 

V o 

435 3 :« FUNCTI Oi'n 
4 356 lll 

TO ROLIND DE CI MAL DI GIT ST RI N~ 
C A R R I E S F' [] R l l A R D 

IN ARRAY CHB , F'RO PAG~TING 

43 57 lll 
4 358 :« ENTRY: 
4 ... "' 9 • .;o ..J 

43 6 0 ;tl 

436 1 • 
4362 "' 
4 ... -., .j ~ ,, • • 

AR RAY C~.E CONTAINS BIN ~ R Y EQUIV~L ~NT S o r DEC IM AL DIGITS 
~OUNT ~ ROUN D POS ITION 
DE XP = DiC IMAL EXP ON ENT 
f"i C C = B i >i ~~ R Y F R A C T I 0 N R E M A I N IIHi .~ F T E R 1 4 D I G I T S 

DF.:X P = DE:'(P + 1 ON FIELV O VERFL D~ 

~ 0 7 
lf. 0 7 
• 0 7 
~ (t 7 
* (! 7 

V2* 0? 
* 0 ? 
J: p ? 

~· 364 
•1 3 6::i 
4367 
4 3 68 

• EXI T 
• :+' 0 ? 

·······~ ~·~~ ···· g~~···~·*·······*~····~-·~~~-- ~ ~ !· ~~~-·-· !1' * *~ ····~·*·· ··~ "1 7 

•' .., br "' .... ~ ;;' 

4 370 
c!.37 1 

R NA EO U ~. 
R I'ID L nA Crl ·· ;-:r ,B 

J r·r• ............ . 
..., 1 ... · 1 .! "" 

s un 
J AN 

E X 1 ., IF CQ~NT MEGA 'r i YE 

IS C!J UNT f' , . 

' " .. • • • a. 1 4 ? 
V2 

,w, 'i' 
"' ' ' -· . 
f 
• • 

0 ; 
n -:· 
' . 

04296 
0 4297 
04298 
0 429 9 
0 4300 
(l430 1 
0 4 302 
0 4 '303 
04304 
0 4 305 
0 4 306 

04307 
0 43 08 

c 430 9 

04310 
c 4 3 1 1 
G4 3 12 
043 13 

0431 4 
0 • ..., 1 .,..J ... ~· 
0 4 3 1 6 
04317 

0 4 318 
043 1 '3 
0 4:320 
0432 1 
O t'=:.-.~ _. ._cr .• 
(' 432 :3 
0 4324 
04325 
04326 
C482? 
04328 
04329 
I~ 4 .-, " •'1 !..1 '~ ..;, ·~ 

1) 4 . ., .... 1 ·-· ..:;. 
0 4 ·:· ·j ·~· v -..J ... . 

0 433:3 

0 4 -=· .., "' -· ... 0 
r. ,. .-. ·7· 7 
\i .,. .. , - · • 

0 4343 
0 4:;: 4 ~ 

0 4 ~'d "" 
. .:;. . .... 

0 4 -:> "' ' I ..... • .. 1 •• 

' 11-5 ' tJ ,.. :,j. !o 

(•4'=' 5 " 
.... -· ·-

;) A ':• a.:::: -':> •.. ..,. ·-· ·-' ·-· 
n .-1. ·:• C' 0 
• .. t •.J•..IJ 

0 4360 
04361 
04~: €.;~ 

0 4 3 5:3 
C 4 3b~ 
C ,. .... -~ l'," 

l 't -~o~• 
0 4 3 61" 
~~ 4 2 6 :-. 
r. .:.;. ~~ 6 9 

,.., 4 ~ ., , , 
... J i ... 

0 4 3 7l 



E.2 vnRTEX LI S TING ' \ltR ERS 6 2 LISTIN G PAGE ( 693 ) 

005 624 
... 0 .. 6"'"' u ...,, -..J 

0 05626. 
u 0~627 
00 5630 
00 5£31 
:. 0 5632 
005633 
~ 05 634 

n- 6 ... -=-· ~ ... j ~ ..... • 

n - "' '"'6 " .... .J 0 ,:, 

00 ~63 7 
OO :i640 
., ,.. .. '41 
I • ' .._1 :; t , 

0 0:5642 
GO :i643 
~:O "!i644 

00 '564::; 
0 056 46 
0 0::!647 

1 ... t'! -.: .... .. E 
,U ...JO..J - • 

~· 0 56 5 7 
00 5660 
t: 05 66 1 
':1 056.62 
··· u· c66'"' i..l ._. ._. 

'. Ll!:i66 4 
··· c·5 665 
;; 0 566E. 
QQ:i667 

00~636 R 
01600 7 A 
126200 A 
005314 A 
0 1 600 3 A 
004241 A 
001002 ~l 
00567 0 R 
00100 0 li 
00565 2 R 
01 6 00 7 A 
1Z60::52 A 
00::!314 A 
01::!001 A 
140465 A 
00 1 00 ~ A 
00 ::! 670 R 

0160!5 2 
0 01 01 0 
o.o ::;6 6:;j 

00 ::5 001 
055001 

0 450 00 
01500!) 
14 047 1 
0 01 0 0 4 
00567 (1 
005001 
0 35000 
0058 4 5 
14€00 7 
00 1002 
00~ .65 2 
0460 5 5 
005101 
055001 

A 
A 
R 

A 
A ,... .... 
A 

A 
A 
A 
A 
A 
R 
A 
~l 
A 

···e5 e:.?c ootOQJj (~ 
G'J 56?! 00406E. R 

·~: fJ5 67Z 0161:54 
(.'lfJ ~673 0064 41 
no 5 E. 74 005701 

· · : ~ ~,/' ' ·-· ! ._1 036(:10 

,., 
I • 

.. "J ~ £ "? ,:: . .. ~ ~ ... - 0 1 6 14~ .:-~ 
• • • r. .,. ... ..,. 
v • .. • ..;Oif 

no.:-on ... ....... !/ u 

.. 
l'Q~ 70 1 
00 5702 

t' C:':' C' f"\ '"' ..... 
V ..J..Jt.JU..:• 

o :;:; o l ::i 

0 1 0 4 6 · ~ 
0065 05 

~o - ~o '"' ""'4 -:" ..,. .. ' ) ..J ( I ~ '-' '-' t' ( ' ,, 

... . ,C'.:~ ,._, .. 
' · .J ·-· ,. '· ' .... 
;• ' It::.· ~ (1"' 
,: I. ·J i' I.J 

G05 706 .. ,o .,. ··o... ._, t I 
OJ 5 ,~ 10 

•: 0 57 11 
•'• 1)-=- 71-::> . •I .J~ · ~ 

00 3713 
n os7 t 4 

: .. . U.0 57 15 
:~.: ··~ :YY-o 5 7 1 6 

-- · ' 1"' 4 V.Lr:" ._J 

006·Hf:. 
005 71·! 
:) 16 (12('1 
12614 3 
· ~ "' r -.:. ., ... ~v -.1..._,. 

(1(11 000 
00571G. 
0 36016 
0151 44 
056144 

.... ... 
A 

A 
A 
R 
A 
A 

,.., 
" A 
A 
A 

4 .... ., .... ..;) I C. 

4 373 
4 3 74 .. ~..., C' 
.., ..;, ; .,.) 

437 6 
4 377 

4 3 7 8 

4 379 
4380 
4381 
4 ... <::>-:> 
~ ..... a; •• 

4 ~ C• "') ...,..,"" 
43S4 

438:5 

43 8 6 

4 387 
43 88 
4 ?C''=I 

.. ..~ \.J w' 

4330 
4 39 1 
4392 
43 9::; 

4 394 
43':J 5 
4~3 6 
439 7 
43 9 8 

43 99 
44 0 C 
4401 
440~ 

4 4 03 
4 '4 0 4 
4· 40 ~ 
44 06 
4 40 7 
44 0S 
4409 
4·~10 
4 41 1 
44 1 2 
44 1 ::;; 
4 •1- 14 
- ... 1 ,' •.. ., .j 

411 E. 
441 7 
44 1 8 

RND!5 

LDA 
.:IDD 
IlfC R 
I. !1 A 
LR L A 
JAP 

..J 11 p 

L!JA 
·•· D D , .. 
T)EC R 
LDA 
~ UE 
J ,:n~ 

TZ AB 

ACH:B ,B 
BD1 4•B 
0 14 
AC:C ,B 
1 

~N D L. 

~ [j u f! T I R N D \ 0 

YES 

POI NT ~ AT LA S T DIGIT 

EXIT I F tiO B:.JM P 

0 T H :-:RIll S E P R 0 P A GAT C CAR R 'I' 

POI ~T X AT ROU ND PO SI TION-I 
GET DECIMAL DIGIT 

E" lT IF ~iO CAR RY . 
TE S T C OU~iT .::O 

Z AX 1 C L E~R LA~T DI GIT IN CA SE OF OVERFLOW 

~-~·-··*~~~····~ ~~ -······~··· 
~ LO OP TO PROP~ G ATE . CARRIE S • 
~-~·~·· ~ ~~····· ~ -~ .. ·······~·· RNDL I NR o, x EUM P PR ECf DING DI GIT 

LDA f.l ,~< 
SU B TEN 
JA t'l PHD :.:: EXIT If ~iD C~R:'\:Y 

TZA 
S TA 
DlCR 
SU B 
J t) p 

J ' X 
04 5 
ACi-i :B,B 
I;· i'l n ,_ 

CL!::AR DIGJT 
DE G~ErENT CHB AR RA Y 

I S CA RR Y P~ ~ ~AG AT E D 

PO I NTER 

~'~I· T OF ._ ..... 

RND10 YES . BUMP flE CIM AL EXFO NENT 

I'Hi D)( 

,. ,. ,... R .. .,...., 
<' TA ..::.. 1 

' PIJ P J 

.. . " 
J. ' " 

SH lFT 
EXIT 

CH B I<: IGHT 1 

C:H fi 

V2 

FG 

FG 

• 

FG 

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

R £ f R E S H P H Y S T C A L B U F' 

-~ r UNCT I ::J~l: 
:-. 

TO ~EA D OR WRITE A PH Y~ I CAl B i·~FE R 
' 

E I'H R '( : 

EX IT • • 

~ DF' C B OF' D I~ B , ,... .-. ,. 
..,;- f' r '-' L• 

! OGICn L ~ !(E S OHLY : 

i= :B WC = 
PR!CtiC 

c.. p t: r:.: tiD 
P.E: R C -

- CUR~E N T ~H ··~ ~~~l ~E t~ O DD " I • I ·- · ._. . .. . f\. - • .~ • it. 

COUNT OF 120- WDRD R~C ORD S 

?H 'r' SIC AL 
- ~RE C NO 

"O RD rn • p•T ... JIJ '.J 'l I 

+ PE RC 

t• 
• R ( p B ) 

~; U :·1 B t: R 
IN PH YS:I •:;,··IL 

.~· 

441 ';. lP. 

4 4 2!1 
4 <'.,.22 

4 "' .,., ., "'(' ..... •J 

44 24 
4 4 2 ::, 
4426 
4 4?. ~-

4 A.., r ... c. 0 

442'3 
Al " '""'n .... .. , ...:" . .) .. ... ..... ... 
' 'f .,. .;i J 

44 32 
4433 

~. 4 34 

4435 
44 :3 6 
4437 
4 .. ·'::• Co . . ..... . .. 

44 .3 9 
4 44 0 
444 1 
44 4 2 

~~~--~-~~~·····~~ ~ ·--~--~---~-· ~*~~·-~ - ~-~--~~- ~ ~~ - -~ - ~ ~ ~~~ ·~~··- ~ ~··· ~ 
R ?~ ~ R~B RWrL , LF, RP BlO TE S T ! F L OG1 f.~L F I !_ E 

~ - ~~~-- ~ ~ ~~ •••• r• w ·l ~•••~•~•••• 
~ LOGIC AL F I LE SET UP FCB * 
• ~-~~~--~ ~z •~•••~ ~~ •• ~ ~-~~~-~ 

L ll ~\ ~·DF CB,B 
M 0 I ........ X F' ~ . ... , .. t' 0 3 •• ·..-~ ... ·"--•- . l ' 

r- "f" "" • ""\ ··,/ 
.;. ~ t''t .• ..:• ' , .. 

~ :• ••~•· r~ ••••• r~~~ ••• 
~ CAL L ~QC 1 0 DO :/D lP. 

~~- -~·· ~ ·· ~ --~ - , w~· ~••• 
R P~:10 

RP F 1 1 

F.'F'B12 

L0A 
J -~R 

. DA 
AD D 
'7' L. I '' ... ~~ 

I • f f> 
<J I I 

L n >< 
LDn 
ST A 
r r:-,., .. , Tl 
I • , .... 

C IIJ 
F· ~: .I ,; ~~ 

n ··~· II" RPB' 1 ·· .r ... _ , ,, , .• 

A 1-=· f.' C' , B 
~· :·. <• • ., .B •. . ·· -~.e.. ' 

··1 tl :;: P. , B 
C:• 1:• I I .- . \,' 
I A.' .... '-• ' ( l 

p E: I ~ ._: !I B 
:··..;FL , LF',RF' B1S 

P 0: ~IT 
ND'./E 

AL 3: 0 

CALL 

.. , ()1 •. , •. '!:• .... ~ . . .. ., .~ 

PL{''<: • r· ·:11 . rf .l. •...; ~ . 

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

V S IOC :'J 

· •-: rrrALI .. Nr. Jl .... ,.J . .J 

YE S 

RE:C NO 

DO T I Q . ' 
[ 

,. [' . .I r r B . .... ~ - ...... . ; .. , 

... 

• •• 

C () ; ·i F U T E R Et~ ;~ 1 i'l f N G P I-: Y S; I C A L W [J R D C U U N;T 

ti 0 T I H I T I A:_ ! ;; I N G 
XfER l/0 W ~ ~·!; COUN T FR OM ~~ ·= oR TID 

l n-~ - · · . ~· ll C~L. 

, 

' 

E . 1 

E . 1 
E. 1 
f: • 1 
( . l 

F. • 1 
E . 1 ,. . 
!:.. • 1 

V 2 

.. . ... .. __ . .. -.. --~ . ·-·----------.. - -- ..... -- . -· . ...... --.... - ·--- .. . -..... _ - ··~ --- . ... ~... .. . ... . ----.-.-- - --·----· . - . - . -~---·- . 

. . . 
t: .. 
(17 
.... -, 
l• , . 

f: 7 .. . 
, , '7 
.... ' 
''J' 7 . ' 

07 

C? 
n -, ., ' 
0 

., 
.• . . . ... 

\.. .. 
r- '} 
• .. • ,· . 
' .. IJ t 

04372 
04373 
0 4 374 
0 4 375 
043 7 6 
04371 

0 4 378 

043?9 
04380 
04 381 
0 4 ~ ... ... 

.;. 0 c: 
n A '?C• ' ' 
W • I' .,,1 \,I ' 

04384 

,~, 7 ;•t A "=' 0 5 
4.•, V""'I.JftJ -.., 

:J ? 04386 

(17 
,., .., 
:J I 

'') ..,. . .• 
rr ··,. ,. ( 

- .. , ' . . 
v ' 

. . '? 
"..!' •• 

,.., -· •.• .. ·, .,. 
v • 

. : .·· . . 
. -: . ,• 
. ' p .. • . . 

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

.-. .s . . . . . 

... ' 
- .. 1 t.: ... 
.-, 7' •.· .. 
• i 7 . . 
,·. ··:
'·. . 
:j ? ... . . . . ....... 
:.. . . 

. ~ 
.. 

. > 
:.. , 
,· . ~ 
' -4 •• 

;, . . . 
. , * • 

' . . . . ,. 
r .-• 

·' 
•'i .' 
~ .. .· ., 
! . 

,•. .. :! 
I • • . . 
- -•' 

.-. -. ... ... 

. ; '"'; .. .. 
. . . .. ' . . ~ . ' . . 
. ·, ·· . 
•. ' 

- 4"···7 ll .,: . .. -:> •• 

0. 4"''' 0 ._o •. .. o • I 

C 4 "':• •::0 .; ) 
-· v .. 

0 A •':• ·~ ,• , 
~ ·-· .. ..;, 

C'l· 39 c1 
" •• ·:· r:> . 
•) 'T -· ;1 -· 

04398 

I) 4 :~: •j •J 
04 40;) 
0-1·40 !. 
r. ,~ 4 u· -=· ., r &... 

0440 :;; 
Qt!. 4 (14 
0 4405 
0440 S 
. .';440 1 
0 4 4(1.J 
0 4 4 0 .·. 
'J 4 ' I ' "t i. . 

c 4 ·~ 1 1 
.. , 4 ,; ; ·:· 
'· r ...... 
,·, 4 ,, ' ··:· 
'J · t ... . • .. ' .. U ···· ·'•l ·t 
'' 4 ''· ··· ·~ , ... . J 

0 44 ir' .. 
0 4 41> 
•• , A , 4 ' • , 
v•, ; .l •. 

"4' '''• I ; (T ., - ~ . 

(\ ::' ,. ·;, ~· 
··· ·r t '-

0 <~42 ~; 
') <;. 4 2 ';) 
n -1•'~' 1'' 
'!.' ..... '• - • 

[; '!- · ~ ~}. 

0443::' 
• ... -1 ~. ,... 
•) I .. , .;,. .I 

fa .!f .. -1 ·':• ·:·1 .... , -, ._., 
··· 4 ·1 ''r ·-· ~ .J 

u 4 4 8.' 
i"t ..-i• • )/j ••• -or .. ... ,. 

r • ..; .·~~ 
•.• • • .... . t : 

• i·_ r t! -. --r • ~ ... 

- . - . ----



..... 

[.2 YORTE~ LISTIHG 

0057 17 016154 A 
005;12 0 006441 A 
00572 1 005724 R 
00 ~721 006400 A 4443 
d0 5723 0 0573 0 R 

" 

Y$RE:R S PROGRAM PAGE 63 LISTING PAGE ~ 694) 

'I'ES . RMD ? 07 04443 

4444 RPBl' 

BT 

MOVBAB 

ASE T+RMsRPB20 

P:BI.IC,LRSZ ttO. UPDATE LOGICAL WORD COUNT 

V2 

V2 07 0444 4 
00572 4 0 16144 A 
:~ ~:5 725 0 5 6122 A 

4445 POPJ EXIT FG 07 0 44 45 
005 72G 001000 . A 
005727 00 4 066 R 

4446 RPB20 ADBP.B PRECNO,PBRC,PR£CNO BUMP PHYSICAL RECORD NUMBER 07 0444€, 
00 5730 016145 A 
005 731 126142 A 
00 :573 2 0:5614:5 A 

4447 POPJ EXIT F"G 07 04447 
005733 001000 A 
00:5734 00406S R 

005 735 
;)05(36 
'Ju5737 
:)05 740 
005741 
0057 42 
005743 
:)1)574 4 

OIJS74 5 
(.') 5746 
·~;)57 47 
00575 0 
OOS75 i 

0057 :52 
00 5753 
005754 
iJ 0 37 55 
0057 56 
·J 0 ~7~7 
;.' f) :5?60 
00576 1 
00~76 2 

036016 
005041 
006120 
000037 
056146 
015120 
056052 
() 350 51 

016052 
001010 
00 576 3 
005311 
056052 

4448 .EJEC 07 
4449 ·······-~~················~·-~·~-~······~·*······~~····~~~~ ···········~ 07 4450 • • 07 
44:51 ll! S E A R C H F C B C H A I N ( S C H ) liE 07 
4452 • • 0 7 . ' 
44~ 3 ~ FUNCTION: TO SEARCH AN FCB CHAIN FOR A GIVEN FORTRAN UNIT NUMBER U * 07 
4454 !II liE () 7 
4455 • ENTRY: lJN IT = · U * C7 
44~6 !II LN KCttT ::. COUNT OF fCB • S Ott CHA I l'i VC. 0? 
4457 ~ EA CH CHAIN ITEM XFCB HAS FORMAT: • 0? 
44~8 ~ XfC B<lO) = ADDRESS OF NEXT FCB ON CHAIN * 07 
44~9 • XFCE(11) = U<XFC B) * 07 
4460 ll ALDC . NE . 0 IF VSRERR ENTERED BY ALDC V2 07 
44£1 !I • 07 
4462 ll! EXIT : A = ADDRESS OF FCB ARRAY, IF U ON CHAIN "' 0 7 
4463 ll! = 0 IF" U NOT ON CHAIN ll>i 07 
4464 ll! PRLINK = ADDRES~ ··or PREVIOUS CJ-:AI"! LINK "' :)7 
4465 Jr. .. 0 7 

4466 ~-··ll!···~······ .. ····· .. ···!llliE····· ··ll!ll! !r:ll! ~ ~~~*·"'~···~·ll!ll!~ll!· ~*········~· .. ·~ 07 
4468 ·········~*••••w.~~········ C.7 44£9 • IttiTIA LI! E SEARCH LOOP • .. 07 

4470 •*•••••*··········~······· 07 A 4471 SCH LDX .. ANRB,B 07 
A 4472 TXA GET DATA BLOC K ADDRESS 0 7 
A 4473 AfJD I CHNHDR-1 0 ADD P. I AS V2 •) 7 
A 
A 
A 
A 
A 

4474 
447 5 
4476 
4477 
447S 
~·47SI 
4480 

A 44 8 1 
A 4 482 
R 
A 
A 

4483 
4484 
4485 
44S6 
44 87 
4489 
448'3 
4490 
4491 
44'32 
4493 
4494 
4495 

·. 
' · sTA PRL!NKiB 

Lrn LNKCNT,X 
STA CDUIH,B 
LD)< CHi'IHDR,X 

Jr. liE liE • lti ll! • ll! :+: :--;: :4HI! '*. !II J! 
~SEARCH :_Q OP il 

--~·····~~~···· . SCHLP LDA COUM T;B 
JAZ ~CHY 

tAR 
.::"T" 
~ I t 1 

IFF 
GrJTO 
IrT 
Gi.lT O 
TZAB 
S T ~< 
T :~~A 
JSR 
ADD 
JSR 

CO~NT,B 
HUC 
·· u·~' i'l ·- ... 
V I I 
VII1 
~; locI SCH5 
T E:': P, B 

TP.K, )( 
Dl5 
? •• ,., '/ X 
•.l ...... , 

TE!'lP• B 
4496 ttUCl 
4497' VIIl 

POIN T PREVIOU~ LINK AT CHAIN HEADER 
GET LINK CO Ul'iT 
ST~RE AS LOOP COUNT 
PO I NT X AT HEA D OF CH0IN 

FLA G NO F"IND BY EXIT WITH A==O 

DE t::REI1EtH CC IJNT 

VORTEX BKGND CALLir!G NUCLEUS ? 

YES. SAVE X 

TE ST FCBCO> IN BACKGROUND 

TE ST FCBC14) ~N BACK GROUND 
RESTORE >( 

FG 

FG 
F"G 
FG 
FG 

V2 

FG 

U 
•. ., 

•' 
- 7 IJ .. 
07 

0 -, •' 
~~ ·:;.; .... . . ..., 

! I . 
•.J ( 

07 . . , u. 
l 
... l 7 
' ' ., ..., 

1 I ' ·- ' 

1)7 
07 
" ., tj •. · 
' "I - • . ' ' ' .J • 

, .. , ... , .. 
-· ! 

07 
(

I ...,. 

·' .. 
F. :-:; r -:" ..... ·.· . 

01~013 A 4493 SCH~ 
146167 A 4499 
001010 A 4~00 
005762 R 

L D~< 
c IJ I'll 
CDN T 
LDA 
:s iJ B . " ... ..,) .... ~:. 

1 l , X 
!_!~41T, B 

~CHX 
CIJMPARE WilH U 
EXIT ON FIND WITH X=FC B ADDRESS 

. .. 
U .l 
f'", ~ 
tj ( 

07614(. A 4!:i01 
035012 A 4:'302 
001000 A 4 503 
00~7<;~ R 
005041 A 4:5 0 4 SCHX 

4~0 3 SCHY 

"T" •.":· . ,..., 
I , ., \( 

!..' ,. ' 

...; 11 p 

PI':L I tf K , B 
' n " ,. ,_ , ..... 
<;:c···L P .• ,. . ~· 

UPDATE PREV!DUS 
P iJ I ~ir X A T II :: ;:..: T 
LDUP Ti.LL Cl-':~!tl 

LI~'~K 
L 1 !·l K 
E VUAIJ'"TED Ill, ,, ·~· 

FLA ~ FIND E,. n.NE . O CFCB A~DRESS> 
EX.~ T fG 

0? 
0 '? 
... , 7 
"• 

. . , .. , .,. 
;_ •' 

0 05763 001000 A 
00::!?64 004066 R 

' 

4506 EJEC fr 7 .... r 

4~07 ~-~----~~~~····~~~--~-~-~-~~-~·-~~~-~~-~~~ -~~~ ~~ ~-~~·-~~~« ~ ••w.·~~·····~ ij7 .. ' 
~~n" - w ~ •• .; .. 1 C• _.. · ;,., 

r •• ' I .,· .. ' 
4~09 ,.. S H I F T A C t U M U L A T 0 R A C C ( S H A ) 
4~10 lr. 
4511 ~ F"UHCT lON: TO SHI F"T THE 4-WORD AC: UMULA TOR ACC 
451 2 )If 

4513 liE 
"-~14 ll! 
4515 llf 

451 6 :« 
4~17 lr 

EHTRV: 

EXIT • • 

CO UNT ~ + SHIF"T RlGH T CnU~T 
= - SHIFT LE FT 1 

NO SPECIAL CON DIT IO~S 

~ t• ·' ,..; .... ' 
~ ~, ") ... l!, 

lllo: ('" . , ,..; ·I .. . . 
* :~· 7 
:.a.. ... , "':; 
~ ·-· .. 

04448 
0 444 •3 
04450 
04451 
04452 
0 4453 
04454 
04455 
04456 
04457 
0445:=.:: 
04459 
04•~60 
04461. 
0446E· 
C4 ,,c·~ 

.... u •.J 

r. A 4 ' A IJ"of' b~"'t 

C4465 
04466 
04468 
044G9 
0447(1 
04471 
04472 
044::' .7! . 
04474 
04475 
04476 
0 4 .• .., - · •·r ..- • · 
.-. ,, 4 "? .:. 
v. ~· .. · 

(•-"40':• 
·- ..,. -.J -...) 

04484 
04485 
0 t!4 8 6 
0448? 
0 44'.::0'::• 

• ,. O.J · ·' 

04~·8'3 
04•~90 
04'~·91 
n <Ag·:> 
•J "' ' 1' - L.. 

')4 Aq .o:·· . .,._._. 
0 4 -~ 9 -1 
(•44(! '" I.} ,. ._. 

0 "'• 4 :n~. 
IJ44S7 
0"'498 
0449•3 
04500 

· ·"'c• U;t ·}!t. 

!]4 ~0 ··· - - ,_ 
04503 

045()4 
0 "'· 5 (I ~; 

04506 
l l .·• C' ,., -:> 
.... .., .,_1 • , 

"--..-os··· IJ r..( ... }l • 

... ,1 .. -.- -~ ~J .... ::a ,J ... 

G451i) . . .,. . ll ......... l .i. 

o 45 u~ 
,• A ::::: ; .··, 
lj '"+ •• J J. .;;. 

'14.,.1'. '* . .... "'( 
::. 451~ 



' . . ' 
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E.a YDRTEX LIS TING YtRERS • PROGRAM PAGE 64 LI ST IN G PAGE < 69.5) 

00:576:5 

0 05766 
00 ~767 
OO:S770 
00~77 1 
~0 :5772 
005773 
005774 

005775 
005776 
00:5777 
1)1)6000 
0060tl l 
006002 
!)0600 3 
1)06004 
00600 ~ 
006006 
006007 
0060 10 
(;060 11 
0060 1 2 
0060 13 

OOE- 014 
006015 
:o COlO 
0060 17 
0060 20 
•:; Ll 6 0 2 ·-1 
0060 22 
006023 
006024 
:::'::l602:i 
006026 
006027 
':10 6030 
f'n<:'\-:>1 
~'-' V'-'-...I.a. 

··· o 6 032 
r.n60"'"' 
' "" "" oJ>J 

OO :S024 

01 '!I 0 :52 
0 0 1 0 1).'!. 
006014 
001010 
00 60 3 1 
00:5311 
05:5052 

Oi~O OE. 
015005 
0(14:501 
06~006 
0 2!5DO!i 
0 15 0 0 4 
004:501 
0 6~ 005 
02~004 
0 1 50 0 3 
004::101 
06 :i 004 
0 ~:5 003 
00 1000 
00 ~766 

0150 03 
025004 
00440 1 
055003 
0 1:500<7 
02!1005 
00 4 40 1 
055004 
tll :S OO::i 
02~006 
004401 
055005 
06~006 
005042 

001000 
004066 

"I ~ 0 •. 

'4 5 .1 8 
A 4~·~o 

'4!521 
A 
lj .. 
F.: 
A 4522 
R 
A 4 523 
A 4524 

4525 
4526 
4~27 

(1 4523 
~ 4 <" ':>0 H .:_)._.,.. 
A 4530 
A 4:S31 
A 4~ 32 
A 4 533 
A 
A 
A 
A 
A 
A 

A 
R 

A 
R . 

4534 
4535 ... ...,.,.-
"'t~..:'I O 

... -..... ..,. 
"t..J~I 

4538 
4533 
4~40 
4541 

4:542 
4543 
4544 
454 5 
454G 
4:347 
AC'4" ~ ••. J ..::, 

4549 
4550 
4 551 
45~2 

4:i:i3 
4~~4 
45 ~5 
4 ~ ~ :;. 
4557 
4558 
4559 

4560 
4 561 
4562 
456 3 
4564 
4St;S 
4 5 66 
4567 
4 568 
45 6 9 
4570 
4571 
4572 
4 <=-:o? 

._J f v 

4574 

.1.5 77 
-"T I •' 
... r;: --'?' ., •• 
..,.. . ..J ,.· C• 

. , . 4 .. - '3 . J . . ._ 

458 C 
4581 
"''=-~ ,. .... C:· -.:. 

!:+583 
4584 
"'~ - .. L~ ._) o~ ._I 

45 8 E. 
" 5 .;, .,. ...,. ._, .. 

4S89 
4~90 
4591 
t\332 ... ~ . .._.., 
.... ._. :? ._, 
... c-,., .... 
.., ~· =' •t 

45'9 5 
4 c-g~ ~ - ~ 
.. ---'t;:J -:1~ 

' C" II l'j 
~...J / 7 

•1 .. 1"':1 ~ ..., b t.• t .) 

4 6 01 

4 .-: r,4 ..... ·.· 

••~~~~-~~ ~~---~~~w•••••~~••••~~~ ~~•••••• ~~~ • ~••~•*~• •••• ~~~•••••~•••~•~ 
SH'~ , T.BX .- • LOriD X AS :SA SE. PDirlTER 
s ~ nL ~ T~AX COUNTtSHASO TE S T ~IRECTION OF SHif T V2 

JAZ SHAX 

DAR 
STA COUNT ,)( ,. .......... ~ ~···:« 

Y- RIGHT SH IF'T !I! 

llf.~lf.lf.~JI!ll!lf.ll! ~ ····· 
LDB 
LD A 
LA SR 
$ TE 
LDB 
I ... A 
· - Ll 
LA SR 
STB 
LDB 
LDA 
LASR 
"T ... ..:, r · 

·~l!·····l!llll!ltlt. . 
ll! LEFT <:;HI FT • 
··~ll!llfltlt ~!f.~ ll!ll!llll! 

SHA50 LDA 

SHAX 

LDB 
:. A~ L 
SlA 
L!JA 
L 

.... .,.., 
. -v ~ -· 

LA SL ... ,. .... 
..,) . .. .. 
LDA 
LDE 

STA 
STB 
T ~~ B 
L' n c• 1 
I L.J I "-' 

£JEC 

ACC+3,>( 
ACC+2tX 
I • 
ACC+3tX 
ACC+2•>< 
AC C+t,X 
1 
AC C+2 , X 
~CC+ l,i< 
Acc , x 
1 
ACC+ld< 
Acc , x 
SHAL 

ACC , X · 
ACC+ l• X 
! 
~C. C ; X 
,:·;C C +1tX 
"' L-.. ~ +'"' X . 1 -'- C. ' 
1 
ACC +l,X 
ACC+z,x 
;'!CC +3 , X 
1 
ACC+z,x 
~CC +3, X 

EXIT WHEN FINISHED 

DECREMENT s •trrT COUNT 

SHIFT ACC C"3) 

SHIFT ACC(2 ) 

SHirT ACCU ) 
SH IF T ACC<O ) 
LOOP TILL DONE 

SHI FT ACC(Q ) 

SH!FT ACC(l ) 

SHI FT ACC<2) 
SHifT ACC(3:l 
RESTORE BASE 
EXIT 

REG I STER 

• 

B 
FG 

I FV NUC FG 
G~rn N~Cl FG 
lrT v :I FG 
Go ~· o Vl 11 FG ••• ~- •••w • -•• ••••••••••••• - ·· ·••·--·----····-·--·•· w ~------- ··· --· ·· · ... Y. • ..... :« ~ .'Y. ,..; ;IlK ~ :r. ""\ T. ,.., ,.. ;9. ,. F. ;'til ~ 1r. ~ .~ ~ ~ 1'1'. • .... "'lit :.: ·'· 'IK .or. :yo !!II': w. ...: ..,.; ,.,., ;'111'; ..... 1'1' "' ... ;JK..... ... • ... "" ~ ~ l'l": ... :.. ... ;!lilt w. ,...; ... ;or. 

)I! ~ 
T 

' 
FU NCT ID!'i: 

EIHR Y: A 

E 

--

S T B A C K G R 0 

TO r E$ T IF AN ADDRE SS 

T E ::; r :) D D R E S S 

CA L~I t~G SEQUENCE: JS R TBK,:>: 

lj t; D 

I S IN 

EXIT • • lF OKt RETURN WITH A UNCHANGED 
OT HERWI ~E , SET UP A ME ti ORY PRC fECT 

D D!': C SS ( T B K ) 

1: A C l~ G R l1 U N D 

.•. 
~: ,.. . •. 

ERROR 

~~~•••~~-·~-~~~~~~•••~ll!••••••~~~~~~~~~~~~~~~•~•~~~•••~•~••~••••• •· ~w •~~ ~ 
r- n ., C 
··> ,. ;; ..,. 

TEK SUB . "' ... 
._; ' • ! ,I 

(_. D D 

. ~ ,.., 
...; t-t r 
AD D 

\1 s ._ up 
~BI< lO 
• •·- 1 UP \ . .. 

~ -
V~<:L LUP 

l'- + 4 
' , .. ...... 1 fto 
I L• . , ... 1.1 

v :;.LLU P 

ER ,.., .... ,.., •f· r;. u IT.. i 

RE S TUR E 

E ,... ,_,.,R I .r:..i'\u r 
RE ·,·T n Rc- 'l •• • -. 1 l_,t , L r 

.... I ... ·····LtJ,... n .... ;,,l.:;· r· 

"" ~T ......... L.,,, 
H . L1 : . y.:;•L t...:,-

IJMP o,x RETURN I F Ok 
~~~-~~lt ·T ·~ ~~-- ~~·~· ···~~~···~~ ~~~ ~--~~~~~~-~~ 
~ ERROR CONSTR UC T MEM~ RY P ROTECT VIOLATION • 
~~1~~lf.·lf.~~-~lf.·~~ ~ ~~· · · · ··~ ···~~- ~ ~w ~~-~ ~~~~lf.~~ 
TBKlO LD X V ~ L'JP Pn; N1 X AT ~~T B AC~GROUND 

L':· ··; IF. l~ ~1 M P 
,.. •-,t .· . ,., 

-::" --, -. ..;. n 
• '.1 
: ' (', ST D!<~ f. • JI·~ P 

F'01NT I: A T 
S f. ; !•EALOC 

() = 1 t'i E A P: G R 0 lj li!.l 

TBKJM P 
It T ! of v .A. z. J, 

i l u c 1 

LD B .- , .. ' .:::.. j' . 

-" ' ' OC JJ :. : t_ 
... ,.. r 
..> C.. I 

" 0 '·' T ._. ' l 

C 0 t·i T 

·.· T t:. C'~ 
·~ • ~ 1". 

• ;., ~"~ RE~' "' N .:... .,.., - .> 'jiJ 1ST .B A S I< GROUND 

BS: 9 

I.J OR D 

FG 
FG 

··-·-· _,_ .. ._ ··--~··- -·· .... . . . -.. -· ·- . -· -· . • • . .. 

07 
r • ., 
I} I 

C? 

rr ·' . ' 
0

.,. .. 
(. ~' .. 
C • ..., ·' .. · 
0? 
0 ? 
07 
- ·-· I I .· ·-· ,. 

07 

0.7 
1·, 7 
-· ' 
:) .. 

' ' 

IJ -· .. · 
., i' -· ,. 
t? 
f\"7 
'-' .. 

~ -. 

·-· l' ,-. ? ... . 
(" .. • 
'· t 
~ -. . .. 
v ' 

l·. -, 
' ' o: 

,.., 7 
r. ' .. ; ,.· 
r • ..,. 
l · ," 
I·, :.• .... .. 

. -· ;_ . .. ·· 
r· "":! ·-· ... 
t"o - .• 

• • - ·~ iJ / 
t• .., 
·- ' 

.... • :0 

•· ' . ~ 
._, ,.· 
;} ... · 
. ·. --, 
.., ' .-. ~ 
·-· ~ 
. . .-, -: 
'-· ... .-. , 
~- /' .-. -:· 
.... .. 
;_: .. ; 
·' .., •: .. 
,-. ~ 
·-· .· " .. 
' .. . .. u ... 
i• - :o ·. ,·· ... .. 
•J ( 

r- .-:o 
.... . . 
'·' ,· .., .· . . . -· . . · ... . . -.· ..... . ... 
·. ' , .. ..., 
·} ,• 

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

1 ' -}' 
:.. •· 
.. , ~ 

'• .· - -. ' . ~· : ,.. . ) 
, . ' 
: . -. 
•. 
!) . , . . 

04513 
04520 
04521 

04322 

04523 
!) 4324 
(J4 .,.,c:l 

.JC..J 

04526 
04527 
04528 
[> 4529 
0 4 "' •71 , •• 

·-· ._, ' .1 

04531 
04532 
0 45 3~: 
0 4334 
04535 
0 45 36 
04537 
0453 3 
04539 
0 454 0 
0 454t 

0 454 2 
0 454 8 
0 4544 
045 4 •5 
0 454 6 
C454 7 
0 454:3 
" 4"'4'.., '") .. J ;} 
•• • .t t:'C'i'• 
1.; .,. ..... ...) •• 

04551 
0 45 ~2 
0 4 55 :3 
' ' 4"'""· u ·-· ,.J '-t 

0 455 5 
,., 4 .,. "" .r 
·-· .J ,J t• 
n4 ,., ... -, 
- ... I ...J [ 

:)455 ~·: 
1·, 4 t:' t:' .-J 
-· ._J .,.; ; ,.. 

. .. ·"'6f• ••• '"t · .I - .I 

1-, 4 L"':" {'• o 
J ._1 ,:_, ! 
f• 4. ;::; ,; ·;;. _, ._vL. 
,., 4 "' .:: .-. ·-· __ , \..• ·~·· 

0 -1564 
0 4 56 ·j - . - - . ' I ~ - • •• "'+ ._, r• . • 
. 4 .,. 6 -, i_i .,J i 

0 4 5 E. ·~ 
0 45 7 0 
... d .:- ·; t' 
•J • J ,· 

,· 4 5 ~· j ,j . I L. 

., 4 l: 7 ·: · 
•J •-'t -· 

0 4 5?4 

.... 4.- ... , '·' ·-' , ':"" 
0 4t:::7 '? - -- . . 

f .. • ' • c 4 c.M ... --~ 
.... _. \ ... ·J 

o"o o4C{) t" 

-: 'T ·-· \ .. • .... 
l"o JO r.r.r• 
u '"I' .. _. ·=- .j 

.-. ... c: ·=· •" OJ l • • • _ i O,J _,o 

( r ~ c:;: ,., ') 

·J ~ ·-' ·=- •' 
,., ... C" I:),...• 
J ... ,. _, v .::. 

·-· 4 "00. 1_, ·- • .., •• 

,, 4 ~ 0 ( : 
' J ·-· - "' "'' 

, , , .-.A c- r.~ • ,. ·-· ..,.. ._; =' -:.· . . 
~ . -. . - . 
. - :• . ; .. 

n '1 .-;· n ,. 
. -r._>:;' 't 

"4 - "'"' OJ ::. :1 ._1 

f ! AC O (-.. 
,.~ --+J7-
, "'\ c n ., 
U•r -•':Jl 

r .; ,7 r: d. :-: Q :::;. ... .... . . .) ~ ~ ... . -. "":' ' . . . 
.-· '"':" ·' ( 
-. ? - . 
i l . ., , __ .. 
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460~ • P R 0 C E S S T r C R M A T D f. S C R I P T 0 R < T I 0 ) w. 07 0 4 605 
4606 • It 07 0 4 606 
4607 lit F"UNCTIIJN: TO PROCESS THE fORMAT DESCRIPTOR2 HJ • 07 04607 
4GOS • W. 07 0 4 608 
4609 • ENTRY: DIRECT FROI'I F'RS ~ 07 04609 
4610 • BFPT =· CUR RENT BUfFER CHARACTER POSITIDNCBASE 0) • 07 0 4 6 1 0 
4611 ~ U = SP~CIF'IED BUF"F"ER CHARACTER PUSITIOt!C BASE 1 ) . It 07 0 4 6 11 
4612 M lit 07 04612 
4613 ~ EXIT : DIRECT TO F"RS • C7 046 1 3 
4614 ~ BF'PT = W·-1 • 0 7 0 4 6 14 
461~ ~ BF~PT = ALBF + BFPT/2 • 07 04615 
4616 lit RU FLCBIT S C > c 1 IF LOGICAL FILE PHYSI CAL LY PO S ITIONED BACKY2 07 04616 
4617 • • 07 04617 
4618 ll! ERRORS~ ERl IF' W OUTSIDE LOGICAL RECIJRD • 07 0 4 618 
4619 ~ * 0 7 04619 

4620 ········ ~ ·······ll!·················· .. ········ll!·····~~···~~-············* 0 7 04620 006034 R 4622 J IN EQU lit 07 046~2 
006034 R 4623 TOUT EQU • 07 04623 

462~ MOYBAB EFPT,SAV£ SA VE CURRENT VALUE OF BUF'F'ER CHAR PTR 07 0462~ 
006034 016026 A 
0 0603~ 056032 ·A 
0 06036 0 16170 A 462 6 
~ 06 037 00~311 A 46 27 
OOG040 0 ~6026 A 46 28 
00 6041 146032 A 4 623 
006 042 0 01004 A 46 30 
006 04 3 00 60~3 R 

4631 
463 2 
46 33 

0 06044 0 16122 A 4634 
006 04~ 00 4241 A 463~ 
00 6046 146170 A 4 636 
006 047 00 10 0 4 A 4 637 
0 06050 00547 2 R 
006 051 0 01000 A 46 38 
0 06052 006 12 0 R 

n. oso~s 
00 6 .0~4 
00 60~:5 
0 060 56 
0050 57 
0 0 6 0 60 

0060 61 
00 6062 
006 063 
00 6064 

4·639 
464 0 
4 641 

016026 A 4642 
0 04341 A 464 3 
126027 A 4644 
146020 A 4645 
OC1 0 02 A 4646 
00 610:5 R 

. 
43601 0 
01 so 15 
146142 
0~614~ 

4647 
464S 
4643 

A 4 650 
A 4651 
A 4652 
A 4653 

465 4 
00606~ 016027 ~ 
0060 66 126143 A 
OOC.0 67 0~602 7 A 

O::l607 0 016154 A 
00 6071 056033 A 
OJ 607 2 006 4:5 1 A 
006 073 006076 R 
0 060 74 110424 A 
Q06 0.7~ 0~6154 A 

46~6 

46 57 
465S 

LDA 
DAR 
STA 
SU E 
.J .~ I N 

'BFPTtB 
SAVE•B 
TIIJ10 

•••••••••••••••••••• 
• POSITION FOR~ A RD • 

···········~········· . . 
l DA ! .. R SZ, B 
LR LA .. 1 
SUB W,.B 
JAN ERl 

Jr-tP Tl !JLP 

··~·····~·~····~ ~ ·~·· • POSITI ON .BACk~~RD • 

········· ~ ········~·· TIOlO LDA · EFPT,B 
LSR A t 
ADD (l LBr•B 
SUB · AP BF•B 
JAP T ID20 

~········~~-~--~~~··· 
lit REPO SITIO N BUFFER • 

-·~··~·~~ ~ ····· ~ ·*-••• At fC B,B 

.. . 

GET W 
CONVERT FR~ M BASE 1 TO BASE 0 
STORE AS BUFf"ER CHARAC TER PUIN TER 

TEST DIRECTION OF REPOS ITION 

YES 
GET L OGICAL R!:.CORD BYiE COUN T 

ERROR 11 W O~TS IDE REC ORD I 

GET WORD PC S lTION 
GET ADDRESS 
COMPA RE ~I T H BU FF E~ ST ART 
EXIT IF ST!L.L IN B LIF FE~ 

' . 

ADD RESS 

LDX 
LDA 
S U f: 

13 , ~ · GET BUFFER RE C O~D NUMB ER 

... 

S TA 
ADBB B 

P :E!RC •B 
PREC NO,B BAC~ UP FILE 
AL BF ,PBSZ,ALIF BUMP LOGICAL P ~! r f- ER 

MIJVBAI R WFL , S~ VE+l SAVE FU~G WORD 

BT . . ARST + WR ,TID15 

RBS 
RWrL ,B 

WRITE ? 

" D .. , ·;- .:- ~· S ,.. . • ' .. ._ w 

46 59 TICl~ 

nRA 
STA 
PU S HJ RFL 

YES. S ET RE AD BEFO ~E WR ITE FLAG 

REPOSITION FILE 
006 076 006010 A 
0~ 6 0 7 7 
0 06 100 
0 06101 
006 10 2 
0 06 103 
00 6104 

00~50 7 
00€.:505 
00477 4 
01603 3 
11042 6 
0 5&1 :54 

R 
A 
R 
A 
A 
A 

4660 
4661 
46 62 
46'6 3 

006 10~ 0 1 6027 F'l 
0 0 6 106 005311 A 
fJ J 6107 0 ~6 02~ A 
~06 11 0 016020 A 46 64 
006 111 1 26143 A 4665 
0 06 112 146027 A 4666 
00 6113 0~6144 A 466 7 

OOC. 114 016122 l=l 
00 61l~ 0~6 12 3 A 

0 061 16 0 0~001 A 
.,::1 6117 0~ 6032 A 

4668 

4669 

4670 
4671 
4 672 

0061?.0 
006 121 
006 122 
006 12 3 

016026 A 46 73 
1 46032 A 4674 a·• 1 o·1 o · ~ 4 6 ;-:- 5 
00 1110 R 

• 

T10 20 

LDA 
Ci RA 
... -.... ,, I l"'f 

D'I BB 

LDA 
ADD , 
S l.J B 

SAVE+1,J 
s cs 
RW FL•B 
A:... EF, BFI.JPT 

APBr,B 
P:'?.SZ ,B 
.:::! L·f; F ' B 
P B~~C •B 
:.. R:::z ,LRJ.IC 

.......... ~ ....... . 
• POSil" I~N LOOP ~ 

···~- ~ -- ~ ······~-TIOLP L DA BF FT,B 
<. ..... . . • "' 
....., 11 'I • f D 

F ~~ s ::.~ ~ 

RESTORE FLAG WORD 
SE T CLEAR SU PPR ES S FLAG 

INIT I ALIZE BUF FER WO RD POINT ER 

REINITIALI ZE PHYSI CAL WORD CO UNT 
ALSO f_OG I CAL WORD COU NT 

AL SO CH AR COU NT ER 

EX IT TO F" ORMAT SCA r~ WH EN DOt1( 

0 7 04626 
07 04627 
07 04628 
07 04629 

'o/2 0 ? 04630 

V2 
V2 
V2 

'v'2 
V2 
V2 

Y2 

V2 

Y2 

V2 

07 0 4631 
07 04632 
• "? 
u ' 
07 
•'i ·~ ., ( 

07 
07 

0 4 6 3:3 
0 463>1 
04633 
04636 
0 4687 

07 0 4638 

07 
07 
0 7 
(}? 
')7 
07 
G1 
C7 

0 7 
·~ 7 
J • 

.·, -/ .. 
,. 7 .. : . 

04€.3 ') 
04641J 
04641 
046 42 
046;3 
046 44 
0 4645 
0464f, 

0 4 6 47 
046 4 8 
04E.<Li 
0 4650 

o,; 0 4 651 
U• 7 0 4 · o::: b .:; 2 
C? 0 4653 

" 4 .: ,, ·-v ·-·"*" ·· 

G7 0 4 C:.5 5 

. , ( ·~ 
( 

.... . ' ... ,· 
f!7 . . 

.·. ::• 
···' ( 
•• , 7 .., ' 
ti 7 -. . , ., 
._; ~· 

0 4 (;56 

0 4657 
04E.5~ 
,., 4 t' r.-:- Q 
,_ ' .,_t -· 

07 (.1 4 66 4 
. -. . . 
,, f 

(!7 
( ... f ... 

... -· ..; ,. 

0466 5 
0~66 6 
C4667 
1 4 t.6;:3 

07 04669 

07 
:". ''; 
•J, ... 
(1 ·.~ ' ,. 
' . .,. u ,. 

07 

0 4670 
'J4671 
C<1.672 
0 4 £ ~· . .... 0 • .;t 

0467<1· 
046 75 

• 
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Otl6 124 
006 12 5 
00 6 12 6 
-~0 6127 
006 130 

00 6131 
:J06 1 32 
006 133 
.--..~r:. .. -4 
\,iU•J J. ~ 

00 .. . ~ ... 
O ! .,).J 

006 1 36 

00 6137 
OO E-1 4 !3 
006 141 
"0 <=1.1~ 
'.J ""' •..,..'-

006 143 

00 61 44 
006 145 
006 146 
006 147 
006 15 0 

GOE. l~·l 
1)06 152 
l) 0 6 1 ~ 3 
006 1::i4 
'J06 !55 

::.0 6156 
:J0 6157 
• n ...- • 6 n 
•. o.JO J. iJ 

:; ~~ s 1 6 1 
.,06 1 6 2 
•• , ,, ,, ' t: ~ 
~vv .a.vv 

1)061 64 
110:S l6S 
1."06 166 
IJ061 67 
~'J6 170 
:J0 6171 

00 6172 
0:)E. l73 
0 !) 617 4 
0')6175 
(t •'l.t:i'?'-•.J ._• o ... , v 

0J61 77 
I),} E.200 

0 ·J 6 2 0 1 
0~1 6202 
n 1 6":>0":' . · .. ..... - ._; 

(l ·,r: -o ·· ,i • : c. ""t 

0 ~6 ~ne J C.U-' 

016 03 c' 
O .A ~('I"" "'tot,. , )C. 

004257 
001004 
0 0 6120 

006 01 0 
001162 
C06:SO:J 
0 04 774 
0010 00 
006120 

' 

0161!54 
1104 25 
0 "" i= l .,. 4 .J -.1 • .J 

005441 
006171 

0064 4 0 
C 06171 
00 6 451 
00 61 55 
0 56 154 

OOE>OlO 
0052 5 1 
006~0 5 
00 4 774 
036 0 1 0 
. 
() . ,. . ....__ 

.I. OJ.C.C. 

0 5 5000 
0 1~ 002 

007 4 01 
0064 1 0 
006165 
007<H iJ 
01 6160 
0030 01 
n o i= -· 3 0 . -' c. 
0550 03 
01(142 2 

03601E. 
o:::sooo 
005 3 4 4 
0 5 5C'OC 
0!)5 (1 111 
03 6016 
05 5000 

016154 
D 0 64,1 .l 
0

,.. , .. ...,., .. 
\. l' '=' c. J. ... 

iJ C;:,4 0 0 
no·~,,.,~ 
U UJ.U.l 

"'"'' -n·' ro-,o·o .,; ·J C .::. 1,.1 C• l> ~· 0 J. 

006207 
0052 1 0 

n 1.: 1 4.., .., ... v .. _, 

05500 0 

. 
A 4~7-6 
A 46 i .. 7 
A 4~ 7 8 • 
f.: 4· 6 ;1' 9 ' . 

LDA 
I NR 
LI?L A 
JAN 

Z~;V£ ,B 

:;; A V E; ·~ B 
1 5 
Tlflt.P 

BUMP 

WOR D 

YES . 

CHAR COUNTER 

BOUN DAR Y ? 
R 

' 

4680 
A ' , 
R 
A 
R 
A 458 1 
R 

A 
A 
A 

,.., 
•'• 

"' I· I 

4 682 
4683 
46St, 
4 ,...~ -

CO...J 

4686 
4 687 
.41: , -" .. ov.::. 
46 89 
4S30 
·16 9 1 
4692 
4693 
4 6.9 4 
4695 
4 697 
46 "38 
46 99 
4? 00 

.. ..., ,., .. 
"'t i"Ul 

4 702 
4?03 
4 7 04 

4705 

4706 

R ' 
A 
R 
A 4 70 8 

4 709 
A 
A 

A 
A 
t' 
A 
A 
~~ 
R 
A 
A 

A 
A 

A 
H 

47 10 
4 7 1 1 
4 7 1 2 

4 7 1 3 
4714 
47 1~ 

4 ?1 6 
47 17 
47 18 

4 719 

P. 4 720 

:i 4721 

A 
A 

A; ~ - ....... 
"'t i' L.C: 

PUSHJ GBA GET NE XT BUFFER A D DRES ~ vc. 

' 

T IOLP LOOP TILL D0f1E 

EJE"C 
~-~····~~~ ······ ~~·············~ - -~~*** K *~ ~ ·~*· ~ --~·····~······~··~··*~ . ~ 

T E R M I ~ ~ A T E ( T R M ) ll! 
• fUNCTI ON : TO PROC ESS A TERMI NATE<SND) CAL L 

• ENTRY : NO SPE CIA L CO NDI TI ONS 

EXIT • • LOGI CAL BUFFER RE CYCLED 0~ 

EX IT DP PUSHE D 
I / 0 OP ~US HED ON TERMIN AT E 

WRITE 

WRIT E NON-LOGIC AL 

.. 
* 
* .. 
:t: 

V2 *
V2 * .. 

··~··~·· ll!ll! ··~·-~*·~····ll!·~~-~ ~ -~ ~~~ ·*·~ · ~ ~·-···~ ~ ~~-~ ··· ~* ·~··· ·····~·· 
T RM LDA f<. WF L , B V2 

ORA T I\:S S ET H .. RMHlA:E VLAG V2 
S T ~i 
ET 

r.;: wrL , B 
r.; F<:S T ·~LF , TRM20 

- ~ J;~~·•lr. r.: ~~····· 
" L O G I C~)L F IL E ~ 
'!! :t: :t: ""' ~!Hill! ~· "( . ., ~ ' ...... 

TR MlO 

IRM Z O 

ET 

BT 

S TA 
PU$ HJ 

l.DX 
MOV BAX 

, ... 'T ,, 
:~ I H 

L. D ~) 
"L1 "" H,.. r • . ~ r 

ET 
' n ,, 
•- lJ I '. 

;•, Li 'v' ll A X 

' . 

~RST +LJR,T RMlO 

, R ~ • 
... L 

"' ~· c. ' .... 

AS: ET +S ,M+ 3 

S:VR ECN•B 
: ~· t~ I 

..... '-' 

..:. ' •'"' 
r• r · '·' 1_. r~ ,,..~ 

1np::- L , L f , T R M 3 0 

A:'; ET+RM, CAr'i 
,., !') C' r. .,. ... .,... __ , -~'LI 
Pr.~z , o 

lE ~ T L ~GJCAL FILE 

., "'' D ~. I I 

WRi 'iE ·~ 

YES. r . ,... C"C',... •'- c.. .• t '- r ... Ll1GICAI.. :E:U FFER 

POINT 
LO i~D L •' ~. , . r. ·• 

•'-.· D \.I.J,• 

G:::T .... -. ,.. E .... ..., 
I I ._, 1_. -.'• ·~ 

F r c• 
~~ 

WI TH L:JGtCAL 

... R,.,., r t_.l I I 
•.- ,... .,, 
1 1_. £ • 

S E T :J V F L I F ·s: ( Q U E tH ~ A! .. 

R E S I fl i( E R E !>i :~ r: 1'1 U ~1 J-; !: F: I F 
0 T ~~ r r;: W I S E L: P 'HH E 

S T :·; R E I l'i F C B 

LOGIC AL ? 

t: >::I I r F R r .• "1 I ,, 

"E -.... f FC:'(O) 

DIR EC T 

P BSZ 

SIZE 

I t ...... 
\'C. 

V2 

0 I "' YO:. 

V2 

f I .- , 
'/ .::. 

V2 

V2 
V2 

(;;.' 
07 
(J? 
(· . .._; ,. 

0? 

,.,..., 
IJ l 

( I -.o ·-· ... 
i• • ' 
l • / 

" .., v ... 

07 
07 
•'• 7 ., ' 
" .... v I 
t"; ..,. 
IJ l 

l·~ 7 
' ' •.. . ... 

;,; r' 

0 ·~ 
•' ' 

0? 
!.i? 
0? 
07 . .. 
: : .· v .. 

""" \.1 o' 
il -; v ,• 

,., ~ •' 
.... i' 
,., ? 
v .. 

0? 
"'· ~ ·-· ·' 

" ·~ u /' 

,-, 7 
•. ' ' ., b / 

.-. ., 
I . ' J .. 

,.. ..., 
1,• ' ' 

,·, ';;* . ' 
.. . ·.• 
I l 

,-J ·:-.-. ,· 
•, .., . . .· 

0 4676 
0 46 '?/ 
0467 8 
0 4 679 

0 46 80 

04681 

04
,.,.., ., 
bo c. 

046 83 
0468 .:: 
0468 '5 
04686 
04687 
C46 8:::l 
04S89 
0469~ 
04691 
04692 
0469 3 
0469<1 
0 . ,.<)., 

' 1:.· -.;1 ..... 

04E. 9::' 
04E.9:3 
04699 
04700 

04701 
0470? 
04703 
04704 

0470 :5 

04706 
• ... '"? - -·~ U "t , . IJ / 

04708 
''4...,0"~' .... r :. 

0471:) 
0 411 1 
0 47l i.: 

'' 4 7 1 "" .• ( . .,_, 
~J<'I7 1 4 
"'4 7 1 '')' '.J""r , . 

0 (1,'71 ·"'-. . ( - . 
0 4 7 1 ... 

:) ? 0471";l 

07 04721) 

·• I ... "':' 
; . ~ . . 

'~4"'-::>' ' .J •'' &-L 
(I 4 7 ~ ·~'\ -· • c.: ...__ 

4 723 TRi'i30 TR AB f.: i~ ;: L , l.! R , C A N E:<IT CN :<:EAD D . 1 0 ? 1)4721 
00 6211 
006 21C: 
'' 0 " ~1"" .-:.c. ~ 

OOE. 214 

016154 
006451 
oo ~·n· • 1Jj, • .I 

00 6 41 2 

A 
A 
R 

,..,,.,r- •~ "'"'"'*""" ,.., 1 .. 1 •.I 0 l: 1 ._1 I) l' 1.' J. 1,.1 i .~ 

006 217 
JOf.220 
006 22 ! 
t•· .~. £ ":t ~ •:'\ 
'-' ..., "-' L ' - ~ 

"~62"" "" '·' !,.1 c. .j 
00622 4 
(:06225 

O ""'O'r' ~· 0 . .l :.) 

n-.'"',('00 ,_, "' ... , 
005344 
055(1(10 
:::c s o4t 
u360l6 
05 5 (100 

-
" 

4724 

4.7 2 6 

nnr-. -.r r,nln"n ~ 47"" ~ IJ U 0 ..:.. C. t;) • '.1 1• 1 V 1. ...; o C. ~ 

;:10 6227 00 0101 R 

L ::JA 
Pu::; Kr 

J t'IP 

-·· . . ···-·- ~ ·-- . . ... . ... . - ·----- -- __ .__.._, , ·-·· --

r:-r, r"N •.• • ...... t1 

,-... . . 
• ... J Ll 

CAN 

EXIT "" OR E i~ C: ~l II E / DE C 0 tl E 

WR IT E LAST :·iCN-L OGI CAL RECORD 

EXI T TO 'v' SF OR'r! D 

_. . . . . . ... 

P r. 

• 

J? •·• ..,. ? '.;. ·'I v'"1'1 t.-

" (.•' --;·· -:=t Ci.J. 
" ' I 1.- • 

1'4- '"" ... ,.·· .::. :.;. 

07 1:'4727 
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E.e YCRTE~ LISTING 'lt'R F: R S PROGRAM PAGE 67 LI S TING PAGE < 6~8 ) 

00~2 30 016121 A 4728 TR"I LDA LRECHOtB 07 0 4728 

C!l6231 
10 6232 
006 233 
0 06234 

O:J6C:3!5 
00623 6 
0062 37 
0062 4'0 

006 241 
::: :162 4 2 
006243 

0062 44 
u062 4:5 
0062 46 
006 247 
0062 50 
0062 51 

' r 

006 2:52 
0062 ;53 
0062 :54 
0062 55 
00 62!56 
0 :) 62 ~;:' 

• 

')06260 
0 0 62 61 

0062 62 
006263 

0062 64 
00626 5 

00626 6 
0062 67 
-~ 06270 

00627 1 
006272 
~1062 7 3 

. . . 

. . . 

006010 A 
0015~0 R 
006:50:5 .A 
004774 R 

006010 A 
0 0116 2 R 
006!105 A 
004774 R 

1)16 1:54 ~ 
006 4 1l A 
006252 R 

03602:5 A 
0 1 50 0 0 A 
0 36113 A 
0:55000 A 
001000 A 
00623 1 R 

0 36113 A 
0 1:500 0 A 
0 36025 A 
0 ~500 D A 
0 0 1 o:o.o A 
OQ~?31 R 

·. 

00626 0 R 
006260 R 

0 1 6202 A 
0 560 3 0 A 

0161 2 5 A 
05605 2 A 

016 00 2 A 
056021 A 

00601 0 A 
00~176 R 
006:t05 A 
0 04 774 F: 
001 000 A 
000464 R 

., 

4729 EJEC 07 04723 

4 730 ···~····~········*·······················~ ~·~·····~············~······· 07 04730 4731 • !J. Oi' 04731 
4732 • U N F D R M A T T E D T H P U T I D U T P U T < U I D ) * 07 04732 
4733 • .. 07 04733 
4734 • F"UNCT'ION! TC PR[JCES·S UNFORMATTED 1/0 CALLS * 0 7 ·o 4 734 
4735 • ~ 07 0 4 735 
4736 !t! ENTR'f : ITEI'IAD = LIST ITEM ADDRESS * 07 04736 
4737 • BFWPT = ADDRESS OF" DATA WORD IN B~FFER * 07 04737 
47 3S • * 07 04738 
47 3 9 • EXIT : TO VSFORTI D THRU GNL * 07 04739 
4740 • * 07 04740 

4 741 ·········~·····•• :, ~·················~····~················~··········** 07 04741 
4743 ··~·············· 07 0 4 7 43 4744 • TRANSFER LOOP • 07 047 44 
474~ · ················· 07 04745 
4746 UIO PUS HJ GNL GET NE XT LI ST ITEM AD DRESS/EXIT V2 D7 0474G 

4747 PUSHJ GET EUffER ADDRESS V2 0? 04747 

4748 T SA B TEST INPUT OR OUT PUT 1/2 Ol 047 48 

4749 
4750 
4 75 1 
47:52 
47 53 
4754 
47:55 
4756 

47~? 
4758 
4759 
4761) 
4 7& 1 
4762 
4763 
4764 

!11!1(!1!··· ... , 
• IHPUT • ••••••••• 

LDX 
LDA 
LDX 
STA 
JMP 

!llll!liE•••••w.• 
liE OUTPU T • ........... 
UI04 LDX 

LDA 
LDX 
S HI 
JMP 

BF' ~PT,B 
0 I X 
I TEMAD ,B 
0 r X 
UIO 

!TEI1AD,B 
o ,:oc 
EfWPT ,f 
0 , X 
UIO 

POIN T X AT DATA WO RD IN BUrr ER 
GET DATA ~ IJRD 
PO INT X AT I_!S T ITEM 
STO RE INPUT DATA WO~D IN LI ST ITEM 
LOO P UtH I L DONE 

POINT X AT LIST 
GET D."<TA WOI\D 
POIN T X AT DAT A 
STORE DA TA WOR D 
LO OP UNTI L .LlON E 

ITt::M 

WO~D IN BU :'" FER 
IN UUTPUi BUFFER 

• 

07 
D7 
07 
C? 
07 
07 
07 
0 7 

07 
07 
0? 
07 
07 
(• 7 
· . .., 
' . . ... . . . ' 

47 6~ EJ EC ~:·? 

4766 ••~••••••~•••••••••~•••••••••••• ~ ••••~~--~~-~--~ ~••• •••~ - ~~•~•••••••••• C7 
4767 • * 0 7 
4768 • P R 0 C E S S ~ f 0 R M A T D E S C R I P T 0 R ( X I 0 ) * 07 
4169 • • 07 
4770 !f. fUNCTIONS TO ?R OC ESS THE fORM AT DE SCRI?TO R: N>; * C:i' 
4 7 71 ~ .. ... 1: 07 
47 7 2 • EN TRY: DI RECT FRO " FRS * 07 
4773 * N = FIE LD WIDTH * 07 
4774 ~ :t: (l? 
4775 • EXI T : T D fR S * IJ I 
4776 • • 87 

4777 ················ ·~··············~ ~ ····~·~·~·····~~·····~··~* ••••*~~* ·~- ~ 87 47?9 XIN EQU • ~7 
47 80 XOUT EQU * 0i .. 
4782 MOV BAB BLNKt ,BCHAR LOAD ELANK AS RE PE AT CH ARA CfER V2 ... 7 

~· 

4783 MJV BAB N,C.OUNT , . "'E ·-... ' REPEAT COU NT TO N 07 

04749 
0475~1 
04751 
04752 
04753 
04754 
047 55 
04756 

04757 
04758 
0 4759 
0 4 760 
0 4 /6 1 
0~· 762 
04763 
047 64 

04765 
04·7G 6 
0 4 ~ "7 / 6; 
04?68 
04769 
04 77(! 
0 " 7 ., • IJ '"f t'r• ~.-

04772 
:) 4,' 7 3 
04774 
04775 
0

,, _., ,. 
-.. ,1' ;•· ',;) 

047?7 
04?79 
047S(! 
0 478 2 

0478:3 

4784 
• SET ~CB TO BUFFER ~ ., . ' ·~ - ~ u ,. u loi' I i 0 '•t 

• 
~ '· 

4 785 PUS HJ RCH R E P F. A 1 C H A R ~~ : r E R I I 0 tl T I M 1:: :<> V'2 C i' 0 4785 

478,6 .J ~I p f'RS5 RE S UME fORMAT SCAN C? C4786 

4787 EJEC 07 
4788 ·~······~ ~~····~-~-·············· ~ ~~· ~·*·~· ·*·········~-~-~·····~·~· ~ ·· 07 4739 • ~ Cl 
4790 ~ P R 0 C E S S Z D E S C R I P T 0 R C 2 I ~ / Z 0 U T > * G7 

... - ll' r: -1 4 ~ 31 '"' v 

47~2 • FUNCTION: TO PROC ESS THE Z FO Rr.A T DE SCR I PTO R: RZW 
4793 ll! 

4 794 • ENTRY: 
4 ~9~ • 
47 96 J! 
47 97 ll! 

4798 • 
4799 • 

DIRECT F!<OM . F'RS 
~T = W TO TAL FIELD ~ID TH 
IIB SZ = BYT E COUNT OF SI NGLE LIS T 
ITEM AD = ADDRE SS OF LI~ ~ ITEM 
R~FL < BI T WR > - 0 READ 

= 1 J..IRITE 

ITEr~ 

~ 1 .... u , 
• 0 7 

047 8 7 
0478S 
D4?89 
0 4790 
04791 
04792 
0 47 93 
0",.7~3 .. -t 
04?95 
04?96 
04 7<::>7 , ~· . 
0479S 
04799 



E. 2 VORTEX L ISTJ NG 

R 
R 

006 2 74 00500 1 A 
t:'~627 5 0 5 6 1 07 A 

0062 7 6 
006277 
0 (163 00 
00630 1 
00 630 2 
006303 ,.,,.,..,.,,.,4 
'-' ""' v .. ~ v 

U0 630~ 
f!C6306 

0 0 630l 
!J06 3 1. 0 
:)06311 
006312 
,..""" , ..... _ 
·-· iJ 0 ..j J. .j nn,.. ..,• A 
i.•UO.,j.1 '+ 

G06315 

806317 
·~ :J 6 3 2 0 
O nc?~l 'OJ'"""- .... 

·~ 0 53 2 2 
006323 
00 6 324 
1., Q r .., .., "' 
.J ~ C• .;, .:., '""' 

01E.l l 3 
05E-1 1 0 
016 17 1 
00:5 111 
00 43 01 
146 10 1 
0 !5 60 52 

0 16 2 0!:: 
0 :5 6030 

006010 
00 ..... . ~ ... ~ , '·"" 
00 6::50 ~ 
00 4?74 

016 1:1 4 
Onr A} ' U C•t.t ..i. 

0063 62 

006010 
0 0 0 Ul .:;. 
O"b- ... 0.:u ~ ··-' 
00 4 77r+ 

A 
A 

A 
~1 
A 
A 

A 
!;> ... 

~ .. ,., 
H 
0 ,., 

A 
R 

R 

00 601 0 A 
0064 1 3 R 
0(165 05 ~l 

0 0 4 ~.... .• ..... ,. I &1' ,, 

. . 

006326 016021) ~ 
006327 0 ~ 6111 A 

..... '" t; .., '? n 
" ·-· . .., "'' w ...... 

.... t: ,.. .-. ,... .. 
• _, \J 0 .:, .:. J. 

,, ll 1;.- ~ ., -:;. 
·-· v _. ...., ._ 

!.) 0 63 40 
''" ".,4' ...., .... """'"_ ... . .. ,... ,- ~ .... ""' 
·JU C.j"-. L: 

" 0 '" ... 4"' ._. u .;:. >J 

,,,.,,.,44 
.... v y~ 
... 1'\ ,.. -. ... C' 

·-~ u 0 .:;, Lf .J 
00634 (. 

~ l~ i 71 .., ·-· ... , 
. .. r, • .•. 1 .• 
U\.: llJ ; .. 

Co • .,~,. t. ·.1 ;:,.. , 

0 0 €- 01 0 

000104· 
e n ,,..C.,.. 

u b ...... ·-· 
0047 74 

"'" .. -,. ~ .. v l; tor ,. ,. .. 

0 16111 
004204 

"' ~· ..... . .. . 
U-•CJ.~ J 

A 
~) 
I '• 

A 
R 
A 

4 800 
4801 
4 80 2 
4 803 
4 8 0 4 
4806 
4 80 7 
4 809 

4810 

.:",8 11 
4812 
4813 
4 8 14 
4815 
4 1~1&. .... ~ ..... 

4 8 17 

4S1S 

4 822 

4823 

4825 

4 827 
4 ·~ ~ "=" •J .... v 
,<I ("'~~ 
"'t O C. 7 

-~ 33 0 

EXI T: 

V$R ER S 

INPUT : 
[I UTPUT : 

DIRECT TO 
D I r.! ECT TO 

PRO GRAM PAGE 

F RS 
f' RS THRU OBC 

68 LI S TIN G PA GE ( 699 ) 

07 
07 
07 
1
·, .., 
~ ' 

0480(1 
0 4 801 
. 4 - [ ..... u ::; 'J ·~-
0 4 80 :3 

~--~~···~···~~-~~~····~·····~···~~······*~*··~·*•••••••*••••••••••••••* 07 0 48 04 
0 4 806 
0 4807 
0 4 809 

ZIN t:Ql! ~ 
ZDU T EQU " 

lf. 

ZID l 

. . . 

~ AB 

1'10 V E A B 

LD~ 
IAR 
A SR ~ 
:ZUB 
STA 
~IO V BA E 

PU S HJ 

T~A B 

I NPU T 
PUSH J 

PUSH J 

MOV~AB 

Pt'SH.J 

Pt.:SH J 

I_ DA 
A : l. A 

AIBUF'- 1 

IT[ t1AD, AIEUF' 

t •-r n .... ' "' 
1 
IIBS Z•B 
COUNT tB 
BLNKl• BCH AR 

Rw~·L , URt 7104 

r. r.c 

.,. .. ,,6 
L, i o,J 

.. 

BC HARsiCHAR 

WT tZIDe 

c £. c 

?. t 0 G 

J CHA R,B 
!.j. 

SET L IST IT EM SC: B(O)::Q CE 'tTE COUNT ) 

SE T LIST IT EM SC BCl ) = J TEM ADDR ES S 

(A )= EYTES ·r .., 
0 ·' 

E XCESS BYTE S 

PROC ESS 

SLEW THRU W/!- II BSZ 

I/0 TES T 

GET BUFF SR CHA RACT ER 

I N ~tJT CHARA CTER TEST 

CHAR 

fll~lii ~HD TH t::-< Hr)USTtD 

INP UT CHAR AC ~E' R 

APPEND RT :~A i.. F 

. 

- .., IJ ,. 
( • .., .. : ; ... . .., 
00 ' . . 

07 0 4 8 1 0 

07 
o'l7 
'·' .. 

0/ 
0 7 
- '? u ( 

0 4 8 1 1 
04812 
0 4::<1 3 
0 4 8 14 
0 4815 
0 ~ 8 16 

U7 04817 

, •• "7 v ,. 

(17 . ( 

"1 -·-· .... 

0 4 818 

0 4~!20 
') 4 82 1 

0? 0 482 2 

0? 04E:23 

c·? 0 48 e4 

c , :o 0 4 s 2 5 

r · • . . , 
v .. 

'"' . ,. .... . ... . : .. 
.. • t 

'·· i .. 
:; / 

0 4S2 6 

0 ~ Q ~ • • , 
"1' o,,.t C. /' 

ro 4 C • ~) i:) 
,J t;;.•~ ... , 

(', "' ........ , , .. j 
\.1 ~ .. ·=· c. : 
0·~830 

4831 Z ID2 

~~ D D 
S1A 
M O'll~ nB 

~:CJ·:~ R, B 
lCHAR ,B 
1-4l $ Clh ASCB SE T SC B TO I ,. .... T 

'- "' ~ I T Er-1 •"'! -~ . . n ·1 '7' .-,.. 1 .... . , '-' v 

. ., '" c. -. .. rt. ,.. U" .... .-. _, " 
. ;,.;o.;,....Jv ;..•.J o i..•C. l 

. ., ,, 

..., "\ c:""':' t:;l - ...., .... , ..... 
-~ ... t': -. co ..... 
•) -' :. ,:. .._1 .:. 

:. c. """c:" ") .... ._; ..; . .;.. ..) .... 

,- , -, , .... , t 6 
·.•i..• b.j~ 
•• • .. • /' .-, t _,. 
-' . -· .::· .;. .J " 

... , .... ::. • ., !&! 0 
... -· ... , - · v 

'""'"' C.,... l':.•"\ 
oJUu"OC.. 

0 ,., ·~ c:: -. :·~·· 

~~ .:, ._,1 ..:· -1 .... ...... r.: o ~ 
v l' ;: . ..J -· 

00 4 ? 74 

::ll::.t7: 
0010 1 (. 

, . .. 
~ 
;; 

" " 

.... 0 ,......._. .. . ~ ~ 
•J b.:.· 1 0 , . 
f') r, 4 ,-, ,-, t;' r'•' 
v "' ... ... \,1 

00 1067 :;:: 

" l ·· c· · -· v 1:-• .L -:• 
n "''f' "' J ..J t;-. ... c: .L 

OOE.36 4 006010 A 
- - - - 6 - 0 0 .1 ,7 ... -~ :-:; .? ..,. .,1 t;, .j : , - * 

t1 i' >; 3 G t· 
006367 

,.., "'\ ..... """ ...,. .. 
._, ·J Cl .:.· ( .. 
~~6~ .. .. 
,_. ... . "' ' .J 

006.37€-

uiit.5n:; 
00477 .:;. 

" · .. . 

-o--,o .... U t•U ... J ,, 

("'.("\ ~ .··""" -~ ,..., 
V t.! I;) o.t ._;, ,.· ~~~ 

-- ... ... ·-c-
t.l Lt i:• ::J U . j 

00 4774 ,..., . . .. 
'-' L '=" J.. 4 J • 
n o ol .., 1'1 .. \) ~-=-· ... · ~ 
0161 11 

483 4 

4 838 

4 ,.., ., "' 
·~ ..J 7 

.,. """"' n ~ 0.,-~J 

A _, A 1 .. o .. 
48 4 2 

P ' '~ H I w... ._; 

... '·l ..., .... .,, 
I I c..._ ,....D 

j t1 p 

G!.!TPLI T 
:-;L;V £A B 

? U :~ H J 

p ; r~· H J ' .. .. ~ 

. ... ... 
'- ,1) ,. .. 

::l ""; F.: A 
~- Tl A 

c- r · I" 
~ ',., I 

i.lT , Z I Ol 

Fr.:St-5 

Al S: CB tA SCB 

I LC 

fCHA Rd~ 
tl 
I CHAR •E 

P ..... ... 0 C OJ A I? ..... ,... .... . R 
i l • -. t"'' •- t ~ .. I I N I T E t·l 

LO OP UNTILL FrE L D 

TO FLlR MAT , . , ..... l \ hJ ...:,.,..., ,, ,, 

SET SC B TO LI ~ T IT~M 

IN PUT CHARAC TE R FROM L I ST 

Ou ~ 0 11 T I • ·- CHAR:~C TER 

. ·- . I ~- - tl . .... 

(!7 . . 

. -i .I :"' 1'1 • t:• 3 .-. - "r · .. • ..:' 

.-. ""'l ·.· / 

. ,. ,...,.,...,,."'t -
1.. o' 0 -r C• .,:) l:l 
.-. ... . u· .'{ c· ·") .., ;_;- ,.,. c: ..... ..... . 

(: 7 

~. -.· .... ~ 
~ ., 
•J ( 

0 ? 

04t•39 

0 4 8 4 1) 
048 41 
') 4 84 2 



' 

' 

.. 
• 

·. 

E.2 VORTEX LlST ING YtRE:RS PROGRAM PAGf. 69 LI S TING PA GE < 70 0> 

006377 0 06 1~0 A 4843 
006 40 0 000 17 7 A 

0 () 64.0·1 
00 6 40 2 
006 4 03 
('(!6 404 

COE. 4 05 
OIJ6 40 6 
00 €.40 7 
006 4 10 
0 0 6 41 1 
0 06 41 2 

00 60 1 0 A 
00 6437 R 
00 650~ A 
004774 R 

0060 1 0 A 
00 26 3:i R 
006 5 0.5 A 
0 0 4 7 7 4 R 
0 0 1 0 0 0 . t 
006 3 6 2 R 

4 8 4 4 

. 
4845 

4S46 

A I'I A I 

PUS H.J 

PU SH.J 

J MP 

0 1 7 7 

Z I 0 8 

OCB 

ZIC4 

GE 1 RT HALr 

OUTP UT CHARA CTER 

OUTPUT CH ARAC TER TO BUrrER 

LOO P UNTI LL DONE 

O:J6 4 1 3 
0 06 414 
00 6 41 5 
:J 06 4 1 6 
006 417 
006 4 20 
006 4 2 1 
IJ!.'E> 4 c2 
006 4 23 
0 0 6 424 
00 5 4 2 5 
00 6 4 26 
0 0 6 4 27 
0 06'13 0 
0 0 €.4 3 1 
00€. 4 3 2 
005 4 33 
0 0 64 34 

0 1 6030 A 
006 1 4 0 A 
00 0260 A 
0 0 1 00 4 A 
0 0~47 0 R 
0 :5 603 0 . A 
14 0 471 A 
00 100 4 A 
00 6 43 ::1 R 
140 4 67 A 
0 01004 A 
0 0~47 0 R 
14 0 46 7 A 
0 0 1 002 A 
00'::1470 R 
006 1 20 A 
0 00020 A 
0 560 3 0 A 

4848 • 
484 9 Z I06 
48~0 

TEST 
LD A 
SU BI 

INP UT CHARACTER 
BCH AR,B 
I 0 I 

48 ~1 

4 8 :5 2 
4 8 !5 3 
4 S=s4 

48~~ 
48:5 6 

48~7 
4 858 

48=s"J 

4860 

J AN 

S TA 
S UB 
J P.ti 

SU B 
I "" t • w t'1 I 

SUE 
J Fl P 

ER 3 

BCHA R,B 
TEN 
Z I D7 

S EVE N 
ER 3 

SEVEN 
E:R 3 

0 2 0 

:S CHA RtB 

0- 9 

4 86 1 Z1D7 

AP. D I 

STA 
POP .J EXIT 

005 4 3 :5 0 0 1 0 00 A 
0'11:43 6 0 0 4 0 6 6 R 

00 64 3 7 0 1 6111 
0 064 4 0 006 1 20 
no 64 41 cr0 0 2 6 0 
n o 6 4,4 2 o !5 6 1 1 1 
0 () 6 44 3 0 06140 
!):) 6 .444 000272 
006 4'4 5 00100 4 
JJ 0 €44 6 006451 
0 ~€. 44 7 120467 
;)06 45 0. 0 56. 1.1 1 

. .. . 

4863 
A 48 64 
A 4865 
A 
A 48 6 6 
A 4867 
A 
A 486 8 
R 
A 48'6 9 
A 48 70 

4 8 71 
S06 4!5 1 
CID6 4 5 2 

0 0 1 0 00 A 
0 0 4 0 66 R 

0 06 4~ 3 R 

• 

.. ' 

• 

4 372 
4 873 
4 974 
4 S75 
4876 
4 877 
4 87 9 
4 8 13 0 
4 8 8 1 
488 2 
4 88 3 
4884 
4 '38 , 
48 8 6 
4 8 8 7 
4 388 
4389 
4890 
48~1' 
4892 
4 89 3 
4 8 94 
4 89 :5 
489 6 
4 897 
4 398 
4 899 
4 900 
4 9 0 1 
4902 
49 0 3 
490 4 
4 905 
4 '30 & 
4 907 
49 08 
4 909 
4 9 1 0 
4911 
49 1 2 
491 3 
4 914 
4 915 

• ZI08 

• 

2'109 

GE NERATE CH ARACTER 
LDA I CHAR,B 
ADD I ' 0 ' 

S TA 
S UB I 

J AN 

AD D ·· 
S T A 
POP J 

I CHAR•B 
027 2 

ZI 0 9 

s; e:v ert : .. ' 
l CHA R,B 

EXI T 

£ J E C 

······· ·~ ······· ····················· · · -- ··*-····· ~ ······················ • • 
• II $ R E R R D A T A E L 0 C K V2 ·"' 
• • 
~ · ······ · ~ ······· · ·············· ~ ~ -·· ~ · ~·~ ·····~·~····· · ·· · ······ · ·· ~ · * B ~ S E EQU ~ BA S E n DDRE SS OF D~ T A BL OCK 

VOPSTP 
VAA CC 
'v'A :SSC J 
VAC C 
VAC H:S 
VADF C:S 
VAF S CB 
VAG P AR 
VAISCB 
VAL OC 
VMl POJ 
VAN RB 
VAD P S T 
VAP BF 
VttS CB 
VASFL 
VASYS D 
'v' I: £ XP 
VE F'f..IPT 
VB SC B 
VCHB 
VCH BPT 
\I.CH I1HD 
VCOU N 
\IC VFL 
VD 
VDEX P 
V 1l T . 
VED E XP 
1
'·'' E R N 
VFD LKY 
VFSC B 

IF F I NUC 
GO T O i'IUC l 
I F T 'v' II 
GO i O Vll l 
BSS 1 
PZ E VA CC 
PZ E VJ! :~C B 
BS ~ 4 
P:ZE VC H:S 
F S.S 1 
PZE VFSC B 
PZ E. VGDRP- 1 
PZE Vl:SC B 
BSS l 
DA T A (r 

B S S 
PZE 
B ...... ..;. .. ..:. 
B SS 
J:lSS 
PZ E 
B ,, "' '"'.:. 

"CC ""'" ~ .... 
"" ~~ 
~ "7- ~ 
~J -...> ...,> 

'BSS 
BS:S 
BSS 
llPT A 
:B SS 
BSS: 

1 
\i OPS TK+ST KSZ 
1 
1 
1 
VSYS DC 
1 
1 
4 
l 4 
1 
1 
l 
1 
1 
• 
• 
1 
1 
0 
1 

DP S TACK POI NT ER 
AD DRESS OF ACCU MULA TO R ACC 
ADDRE SS OF EUF FER SCB 
4- i.JCR D A CCUi·1lll. i'l T OR 
ADDRES S OF tE~ IMA L DIG IT AR RAY 
DC B/F CB ADDt-;:r:s:s 
AD DRESS OF f ~ R MA T SCB 
AD DRESS Of '( ' GR OU? BLO CK 
ADll RESS OF LIST I TEM S CB 
AL [lC EriT RY FLAG 
ADDRE SS OF V$ f 8R TIO 
A D t~ESS OF VE~DR TI O 
AD DRE S S OF JP ST A C~ 

P:J P / .J UMP 
DATA :SUJCK 

A D ~ ~ ESS OF PH'(S l CAL BIJFF ER 
SC ~N BL OCK ADD RE SS 
'If.' FLA G 
AD DR£SS OF ~YS T EM DCE 
B I H A R 't' E X P 0 t-: r '·: T 
BUFFER WOQD POINTER 
!: UFF CR SCB 
DECI MAL DI GI 'I AR RAY 
CH B A ~ RAY ~Oifi T ER 
F CB C HAitl ;..:Efli! Efi: 
co urn ER 
C H 0~~8TER V~ ~ !DJTY FL AGS 
F RACT ION AL FIF.L D WI DTH 
DE CHHlL EXP .:: ;l~ N T 
WORK ! NG f RA CTI1N AL ~! E L D WID TH 
EXPL IC I T ~ E I; :!~A L E ~?Q !{ r NT 
CR ROR NUr·l B~~ R 
F l ~L D DE S CR I PT OR LETTE R KE Y 
FO RMn T STRING SCB 

FG 
FG 
FG 
FG 
FG 

V 2 
V 2 
V2 

F G 

07 0 4 8 4 3 

()7 0 4 3 44 

07 048 4 5 

0 7 0 4 846 

07 0 4848 
07 04 8 4 '3 
07 0 4 8 5 C 

07 0 4 351 

07 04852 
07 04853 
07 0 4 854 

()7 0 4 8 5 5 
07 04 856 

0 7 04S57 
0? 0 4 8 5 8 

{)7 04 8 59 

0? 0 4 8 6 0 
07 0 4 86 1 

07 
07 
07 

0 4 ... . - ., 
OV·=' 

0 4 86 4 
04865 

07 048 6 6 
Ol 0 4 8 67 

0 7 04868 

07 0 4 8 69 · 
07 0 4 87!) 
0 ? 04 871 . 

l:7 
0::' 
Oi 
07 
n7 v. 

Ol 
07 
07 
07 
l..? 
Gl 
(' 7 
(J? 
07 . . 
07 
07 
0 .:..· 
t1 i' 
" ., 
\! ' 
07 
0? 
0 / 
07 
Oi' 
;) / 
I'"' . , 
0/ 
• 7 u •. 
07 
0 ..., . , 
' . " . . 
0:-' 
()7 . ., 
1j ' 
07 
il .., 
... ' u7 
07 
(17 
0 7 
07 
(\ ·~ . / 
(I;" 

94372 
"4 ....... ..... •; 0 ,. .;.-. . . - ..,. . U ,;.;.}::I 4 
" 4 ·=· 7 t::"-, v ·- ·· ..... 

048 76 
0 4 8 7 ? 
:"IC.879 -- , . 
04880 
04881 
04882 
04883 
0488~l 
1)4885 
n;.<.-.0' 1.• t •~o.J b 

0•+887 
(\ "' ,- , ,-. rJ 
u "t ·=· :J ~'J 
O ..tCt(:O •.-· 

._.. •- • o.J • 

04890 
04:3 9~. 
0'!· :392 
O<l 8 9 :3 
04894 
0 4S9:S 
0 4 89f. 
0489/ 
04898 
U.. '-'· 0 r.~ ··~ 

• 1., .. .... 

049 04 
049()5 
049 0 6 
04907 
C4 90:;; 
(I 4 .:, I, .- . 
.., ./ "'"' :? 

049 1 0 
0 •~ 9 1 1 
04';t 12 
0 Lt913 
0491 4 
0 "· q 1 r.:: • ., .&. ·~ 



• 
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I 

I 
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E. 2 VO R TE~ LI S TING 

006453 0 ,, 

E NTRY tiA~tES 
';:J ~ll3 R VSRERi 
1::1<1 ER NAL ~iAMES 
00 4:567 E B IFCB 
':' a 4 ::~ 6:; E P r f (" B ... ........ ,...o~ ~ •.. '} ._, v v c... 
:::nt BDL S 

Cf ·JCOOQ 
~ 0 ......... ..... 
. 1 t U IJ ,i. '=• 
:.: ':10040 
000023 
·' 0 0 ~ (l • ·-·-=-• ·1 
['J0 0 17 
00000:5 
~ "''"'""" ...,1 I I.J i.t IJ ,.:;. 

00 0 010 
l; 'l04::n 
,...~n -..n.

:.'VVCi.•C. 
r• o"n•1 ~JI 
1.1 t.t 'J ""'t I ..., 

000 4<;-2 
o· I"• QAf" 
'•' ·• ' ~T -' \,~ 

·:;1) (1446 
00 0421 
~- ... <'( .... IC' 
l· u ll ~:.:.. -· 
•'•"I"· A-A '·' '.} u ..,. c. .,. 
(11)0 4 31 
~l ;j(l 1 0 1 
.-.. -.. -. " .-. .., 
•.lUUJ. C. t' 

('00f1-· 1 ~ . . c. 

A 
A 
R .-. ,., 

A 
A 
A 
A 

A 
A 
A 
A 
A 

-.. 
"' A 

"~ ( .... .-,.... 
y .;'· ,.., c.. '-' 

~nee 

"' .... "" ...... ,.., I ·, f\ Coo 

AR !;T 
AS YS DC 
1:• • 
" 1 
Bl::5 
B::i 
BCaDE 
BF 
BFS 
...... I ••t II' 1 
J:•LI1 f' 
T\ !'t" • ., • .., 
.&:• 1 1 /,•' 

B ~; 1 
BR1 5 
BR5 
B $ 0 
BS12 
To .:'' ...... 
S> .::- ~ 

B S8 
C A~l 
CF:C 6 
C E tl 

•1-9 16 
4917 
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97 98 9CJ 10 0 lOt 10 2 l 0 3 104 l 0 s 
106 10 7 10 8 11 0 1 1 1 112 1 1 3 114 115 
11 6 1 17 11 8 123 12~ 133 13 7 138 139 ' 
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