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LCC OBJECT CODE

006000

1620 SIMULATOR
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02000

37
38
39
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51

ADDR1 ADDRZ STMT  SOURCE STATEMENT

THIS

FILE 15 AN ALTERATION OF ORIGINAL SOURCE TO CONFORH TO

HORE SOPHISTICATED ASSEMBLER.
SPECIFICALLY, USING THE CONDITIONAL ASSEMBLY TO PERFORM THE
FUNCTION OF THE EDITOR PROGRAM SUPPLIED WITH THE PACKAGE.

FURTHER MODIFICATIONS MADE TO ALLOW RUNNING UNDER CMS

1.
2.
3.
G.

6.

CARD I/0 VIA CHMS AND CP SPOOL ONLY

ELIMINATE THE *B *' WAIT LOOPS

2 POSITION ADCONS NOW FULLWORDS. I.E. LOTS OF LH CHANGED
TO L INSNS.

STAND-ALONE LOADER STUFF REHOVED

HACHINE CHECK STUFF REMOVED

TERMINAL I/0 VIA WRTERM AND LINEDIT

HERE ARE THE CONDITIONAL ASSEMBLY TRANSLATIONS

NOTE:

THE SIMULATED 1620 IS ALWAYS ASSUMED TO HAVE
A 2540 READER/PUNCH, 1403 PRINTER, AND A CONSOLE

ALL OTHER 1/0 DEVICES ARE SPECIFIED BY SETTING BITS ON IN
APPROFRIATE BINARY VARIABLES.

*
3*
*
*
*
*
*
¥*
*
*
*
* 5.
*
*
*
*
*
*
*
*
*
*

* SET
&CORE
&HODEL
&INDEX
&TRANS
&DIVIDE
&FLOAT

*

*

*

* STATUS
CONTPR

GBLA &CORE VALUE 2,4,6 FOR 20K, 40K, 60K 1620

GBLA  &HODEL VALUE 1 OR 2 FOR MODEL OF 1620

GELB &R1621P SIMULATING & PAPER TAPE PUNCH

GBLB &R1621R SIMULATING A PAPER TAPE READER

GBLB &INDEX INDEXING INSTRUCTIONS ALLOWED

GBELB &INDAD INDIRECT ADDRESSING ALLOWED

GELB &TRANS

GBLB &DIVIDE FIXKED POINT DIVISION ALLOWED

GBLB &FLOAT FLOATING POINT INSNS. ALLOWED

gg%g %D%SK ON IF DISK(S) ARE BEING SIMULATED
0

VALUES FOR TRIAL ASSEMBLY
SETA 20K MACHINE

SETA DELUXE MODEL
SETB
SETB
SETB
SETB

et et NN

CHANGE VERSION 1,LEVEL 2

START 0 *
USING *,0

USING *+4096,3

USING *48192,4

ViLz

PAGE

2

ASM H V 05 22.10 05/07/81



A258 1620 SIMULATOR PAGE 3

LoC OBJECT CODE #DDR1 ADDRZ STHT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81

D3 3633633633 I 3 H MK I H K 3656 3633 3 36 36 36 3636 36 36 3 3 36 3656 36 363 36 9 636K 3 36 36 36 36 96 36 I 36 36 36 36 96 36 36 36 36 36 96 36 36 6 36 3% % 36 3¢

54 % *
55 = SIMZ0 *
5; * IBM SYSTEM/360 SIMULATOR FOR THE IBM 1620 *
57 % *
58 % INTRODUCTION *
59 % *
20 * THE SIMULATOR CONTAINS THE FOLLOWING MAJOR SECTIONS = *

1 % *
62 * - CONSOLE SIMULATION *
63 * - BASIC INTERPRETIVE ROUTINE (BIR) ¥
64 * - CPU SIMULATION *
65 * - I/0 SIMULATION *
66 * - DISK SIMULATION ¥
67 % *
68 * EACH SECTION OF THE SIMULATOR, WITH THE EXCEPTION OF THE BASIC IN- *
69 * TERPRETIVE ROUTINE, CONTAINS ROUTINES WHICH SIMULATE THE CORRE- =
70 * SPONDING FUNCTIONS OF A 1620. *
71 % *
72 ¥ THE FOLLOWING COMMON INFORMATION IS USED BY MORE THAN ONE SECTION =
73 % *
74 * - SIMULATED 1620 CORE STORAGE *
75 % *
;6 * - SIMULATED INSTRUCTIOH COUNTER *

7 % *
78 * - SIHULATED REGISTERS *
7% % *
80 = - SYSTEM/360 REGISTER ALLOCATION *
81 * *
82 % - SIMULATED 1620 INDICATORS *
83 = 3%
84 = *

KK HHH R KK IHHKKRHFHHIHIHKHH KRNI HKHRIEIHHR IR NN IIHRHHIIHIHI KNI KHHIHKHR KR K RKN KX



A258 1670 SIMULATOR PAGE 4

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81

O 53633638 3636 36 36 36 36 36 2 6 56 36 969 36 56 36 36 56 3 36 36 36 63636 3696 5636 6 3 36 36 36 96 36 96 3 36 36 36 6 3 3 36 6 36 96 36 36 36 6 36 96 36 36 36 X6 6 36 6 36 3 3% ¢ 3¢

89 % *
90 * GENERAL REGISTER ASSIGNMENT *
91 % *
G 36365 3632 9636 36 T3 656 3 36563 566 5 3656 3636 3 3 3 5 3 3 56 6 365436 3656 3 3 36 36 36 36 36 336 6 6 3 36 36 3 I3 3 2 3 36 I3 3 3 3 3656

00001 94 R1 EQU 1 REGISTER 1

00002 95 R2 EQU 2 REGISTER 2

00803 ° 96 SIME1 EQU 3 BASE REGISTER 1 (4096 TO 8192)

00004 97 SIMBZ EQU 4 BASE REGISTER 2 (8192 T0 12288)

00005 98 CNTR EQU 5 INSTRUCTION COUNTER

00006 99 MAPORG EQU 6 GL.REGISTER CONTAINING THE ABSO-
100 * LUTE ADDRESS OF MAP ORIGIN

00007 101 SIZE EQu 7 GL.REGISTER CONTAINING THE MAXI-
102 = MUM ABSOLUTE ADDRESS OF SIMULAT-
103 = ED 1620 CORE STORAGE

00008 104 RP EQU & REGISTER P

§0009 105 RG EQU 9 REGISTER Q

00004 106 HR1 EQU 10 WORKING REGISTER 1

00C0B 107 WR2 EQU 11 HORKING REGISTER 2

0000C 108 KR3 EQU 12 HORKING REGISTER 3

0000D 109 KR4 EQU 13 HORKING REGISTER 4

000CE 110 WRS EQU 14 WORKING REGISTER 5

0000F 111 HRe EQU 15 HORKING REGISTER &

113 3636260363636 935 36 36 H I3 5K 6 3656 56 56 36 36 3636 6 36 I 6696 36 56 3¢ 34 56 36 36 36 56 36 56 36 36 6 3 3 56 H 36 3 36 H 36 H H R HH K HHH K H KKK K

114 = *
115 = CONDITION CODE MNEMONICS FOR BRANCH INSTRUCTIONS *
116 = *

TI7 3336269636 6 96 56 33636 36 36 3 2 336 3 3636 36 566 56 36 36 3¢ 36 3696 96 36 36 I 6 3 366 36 36 96 2 3¢ 26 3 36 9656 36 6 36 36 36 3 2 36 36 6 36 36 36 6 36 e 36 36 3 3¢

0600F 119 BR EQU 15 % UNCONDITIONAL BRANCH (REGISTER
06000 120 HOP EQU O * NO OPERATION

00005 121 BOM EQU 5 * BRANCH ON OVERFLOW OR MINUS
00008 122 BZ EQU 8 * BRANCH ON ZERO

0600C 123 BZH EQU 12 * BRANCH ON ZERO OR MINUS

0008¢ 124 CONVTB EQU 128 ABSOLUTE ADDRESS OF CODE CONVER-

125 = SION TABLE FOR I/0 OPERATIONS



A2ZSB 1620 SIMULATOR PAGE 5

LOC OBJECT CODE  ADDRL ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81
127 Fo5d00 K 3056 2 5 2 32636965 36 3696 2 66 06 6 96 236 3 3 6636 3 6. 0 6 6 96 0 3 6 3 3 Je 33 36 W ¥ K ek % K
128 % *
129 = CONSOLE SIMULATION *
130 * *
131 * THIS SECTION OF THE SIMULATOR CONTAINS ALL ROUTINES, SUBROUTINES =
132 * AND TABLES NEEDED FOR SIMULATION OF THE 1620 CONSOLE OPERATIONS. *
133 = *
134 * CONSOLE SIMULATION CONSISTS OF = *
135 * *
136 * - STMULATION OF CONSOLE KEYS, SHWITCHES AND INDICATORS *
137 = *
138 * - BASIC SUBROUTINES *
139 = *
140 * - MESSAGES FROM THE SIMULATOR *
141 * 5
142 * - INSERT AND AUTOHATIC CARD LOAD OPERATIONS *
143 * ALTHOUGH THESE ROUTINES AND THEIR CORRESPONDING SUBROUTINES ARE %
144 * RELATED TO CPU OPERATIONS, THEY ARE INCLUDED IN THE CONSOLE SIMUL- *
145 * ATION SINCE THEY MAY BE USED IN CONSOLE KEY OPERATIONS. *
146 * *
TG7 F 636K T H 56 2 6 6 206 396 696 96 3K N6 9 3 K96 6 K 6 K M I HH I HHH KN R



AZSB

LoC OB

000600 80

000001 00

000062 00

(00003 00

600004 00

1620 SIHMULATOR

JECT COBE ADDR1 ADDRZ STMT

149
150
151
152
153
154
155
156
157
158
159

161
162
163
164
165
166
167
168
169
170
171

173
174
175
176
177
178
179
180
181

SOURCE STATEMENT

KoK K K K K XK K ¥

936 3E 363636 I 36 36 36 3 J6 3 D636 H 6 3 I I 36 3636 Je 3 35 36 36 3 36 38 38 96 3 JE W H H HHE I I I 36 JEIHFEI I I I IE 3 36 36 I IE I I I I K K H KKK
*

% SECTION 1

* CONSOLE KEYS, SWITCHES AND INDICATORS

*

% AN 8-BYTE FIELD, CONTAINING THE BYTES MENTIONED IN THE FOLLOWING
% TABLE, IS USED TO SIMULATE THE 1620 CONSOLE KEYS, SWITCHES AND
% INDICATORS. EACH BIT OF A GIVEN BYTE CORRESPONDS TO & KEY, SKITCH
% OR INDICATOR.

*

b2 3333333333333 33533333333 33333333233 3.3353333333333333333333333333.33.3.233
KEYBIT DC  X'80' (BYTE FOR KEY INTERLOCK)

* 'KEYBIT' BIT 0 = 'STOP' KEY WHEN ONE

* = YSTART' KEY WHEN ZERO

* BIT 1 = '"SAVE' KEY WHEN ONE

* BIT 2 = 'CHECK RESET' KEY WHEN ONE

* BIT 3 = YRESET' KEY WHEN ONE

* BIT 4 = YINSERT'KEY WHEN ONE

* BIT 5 = 'MODIFY'KEY WHEN ONE

* BIT 6 = "AUTOMATIC LOAD" KEY WHEN ONE

* BIT 7 = MAP DUMP FEATURE (FOR MAINTENANCE

* PURPOSES ONLY)
PROSHI DC  X'0! SWITCHES

* YPROSWI' BIT 0 = PROGRAM SWITCH 1

* BIT 1 = PROGRAM SMITCH 2

* BIT 2 = PROGRAM SWITCH 3

* BIT 3 = PROGRAM SWITCH 4

* BIT 4 = DISK CHECK SWITCH

* BIT 5 = WRITE ADDRESS SWITCH FOR 1311 DISK
* BIT 6 = 1/0 CHECK SHITCH

* BIT 7 = O'FLOW SWITCH

NYCHEK DC  X'0* INDICATORS

* 'NYCHEK® BIT 0 = READ CHECK INDICATOR 06

% BIT 1 = WRITE CHECK INDICATOR 07

* BIT 2 = NOT USED EXCEPT FOR PAPER TAPE

x BIT 3 = NOT USED

* BIT 4 = PRINTER CHECK INDICATOR 25

* BIT 5 = ADDRESS CHECK INDICATOR 36

* BIT 6 = WLR,RBC INDICATOR 37

* BIT 7 = CYL. OVERFLOW INDICATOR 38

HPEZ D X'0" H/P AND E/Z INDICATORS

* '"HPEZ'  BITS 0,1,2 NOT USED

* BIT 3 = HIGH/POSITIVE INDICATOR 11

* BITS 4,5,6 NOT USED

* BIT 7 = EQUAL / ZERO INDICATOR 12

OFLOMW  DC  X'0' ARITH. AND EXP. CHECK INDICATORS
* "OFLOW' BITS 0,1,2 NOT USED

* BIT 3 = ARITHMETIC CHECK INDICATOR 14

* BITS 4,5,6 NOT USED

PAGE 6

ASM H V 05 22.10 05/07/81



AZ5B 1620 SIMULATOR PAGE 7

LOC  OBJECY CODBE ADDRL ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81
203 = BIT 7 = EXPONENT  CHECK INDICATOR 15
000005 00 205 LASTCD BC Xror LAST CARD INDICATOR
206 * YLASTCD" BITS 0 TO 6 NOT USED
207 * BIT 7 = LAST CARD INDICATOR 09
600006 00 209 IXBAND DC X'or BAND INDICATORS
210 % *IXBAND® BITS 0 TO 4 NOT USED
211 * BIT 5 = NO BAND INDICATOR 30
212 * BIT 6 = BAND 1 INDICATOR 31
213 % BIT 7 = BAND 2 INDICATOR 32
600007 €O 215 TAPE43 DC Xre! 1443 PRINTER TAPE INDICATORS
216 * "TAPE43" BITS 0 10 4 NOT USED
217 * BIT 5 = CHANNEL 9 INDICATOR 33
218 = BIT 6 = CHARNNEL 12 INDICATOR 34
219 = BIT 7 = PRINTER BUSY INDICATOR 35
228 AIF  (NOT &DISK).NODSK1
.- 221 .NODSK1 ANOP
606008 222 SATT DS OH ENABLE INTERRUPTIONS
000008 47F0C 00R4 000D4 223 B MESSHI+4 AND STOP SIMULATION
00000C 45F0 08r4 000F4 224 BRCC BAL  15,MESTOP
000018 000001EZ 225 DC A(READY) SEND MESSAGE SIM20 READY
000014 00003902 226 COREST DC A(CORESL) ADDRESS OF 1620 CORE STORAGE
. ; 228 AIF  (&CORE GT 2).CORE1l 1620 = 20K
060018 0GO04ELF 229 CAPACT DC Fr185997 CAPACITY OF 1620
230 AGO  .COREX

231 .COREX  ANOP



A25B 1620 SIMULATOR PAGE 8

LGC OBJECT COBE ADDR1 ADDRZ STMT = SOURCE STATEMENT ASM H V 05 22.10 05/07/81

3G HHIER I K I H K36 363 KK 3 I3 I T 36 36 I 36 36 36 3 I I 3 3 3696 36 369 96 3636 36 96 36 I 36 96 H 36 36 3¢ 6 36 3636 3 36 6 96 3 36 36 36 36 I 6 3¢

235 * *
236 ¥ SECTION 2 *
237 * BASIC CONSOLE SIMULATION SUBROUTINES *
238 = *

Z3Q 3 IR H I K36 3 3 3 3 36 6.3 53¢ 3696 3636 I I 3 2656 96 36 I I 36 2696 696 3696 56 K 696 36 96 36 3696 36 96 36 6 e 36 3 36 36 2 36 I 36 36 3¢



4258 1620 SIMULATOR
LOC OBJECT CODE ADDR1 ADDRZ
00001C
00001C 5010 005C 0005C
00C020 0000 BeLoo 00008
IEV044 % ERROR #*x% UNDEFINED
IEV029 %% ERROR % INCORRECT
000024 0000
TEV044 %xx ERROR %% UNDEFINED
IEV029 s%x ERROR st INCORRECT
IEV044 %x ERROR sxx UNDEFINED
IEV029 *%x ERROR *xx INCORRECT
000026 0000 00600 60000
IEV044 % ERROR %% UNDEFINED
IEV0Z9 xxx ERROR x> INCORRECT
06602A 0700
06002C
6800ZC 0000 0000 00000
IEV044 *%x ERROR *xx UNDEFINED
IEY029 % ERROR %% INCORRECT
000030 9201 0044 00044
000034 000C 0000 00000

TEV044 sexx ERROR % UNDEFINED

JIEV029 %% ERROR %% INCORRECT
000038 4510 004C 0004C
00003C E3E8D7D3C9D54040
000044 01000000

IEV044 x%x ERROR *sx UNDEFINED

SYMBOL

STMT  SOURCE STATEMENT ASM HV 05 22.10
G RN K263 36 56 3 3634 2 36 3 3 I 6 K2 2 R K H I H K K KK K HH KKK KK
242 * *
243 % 'TYPIO' *
244 % *
245 % THIS SUBROUTINE SUBMITS ALL I/0 REQUESTS RELATED TO THE 1052 PRIN- *
266 * TER-KEYEOARD TO THE CONTROL PROGRAM. IN ADDITION, IT SUBMITS I/0
247 * REQUESTS RELATED TO THE PAPER TAPE READER/PUNCH, WHEN THIS OPTION =
248 % IS PRESENT. *
249 * *
250 * OPERATION *
251 * THE TRAILER RECORD IMHEDIATELY FOLLOWING THE INSTRUCTION HKHICH =
252 ¥ CALLS THE 'TYPIO' SUBROUTINE CONTAINS THE ADDRESS OF THE DEVICE, =
253 * (1052 OR PAPER TAPE READER/PUNCH), THE NUHBER OF BYTES TO BE PRO- *
254 % CESSED, AND THE BUFFER ADDRESS. IT IS TRANSMITTED TO 'TYPIO' *
225 ¥ SUBROUTINE MWHICH USES IT TO BUILD UP THE I/0 REQUEST. *
256 * *
257 % PROCESSING OF THE INSTRUCTION IS STOPPED AS SOON AS THE I/0 RE- =
258 * QUEST AND CONTINUE IS ACCEPTED AND RESTARTS AT 'DEVICE END'. *
259 * *
260 * THERE ARE THWO EXITS = *
261 * - A NORMAL EXIT (DEVICE END + CHANNEL END) WHICH RETURNS TO THE =
262 * CALLING SEQUENCE (+ 6 BYTES) *
263 * - AN ERROR EXIT (DEVICE END ONLY) WHICH RETURNS TO THE CALLING SE- *
264 * QUENCE (+ 10 BYTES) *
265 * *
266 FFHH NI 3K 3 630 23366 3 3 56 6 3 363 6 33 36 36 3 36 6 X 36 35 56 3 36 36 36 2 36 K 2 4 2 6 M 2
268 TYPIOXX DS OH
269 ST R1,TYPIOSV
270 ICM R1Z,B'1111%,0(RL)

SYHBOL

REGISTER OR HASK SPECIFICATION

271 SR R11,Ri1 CLEAR LENGTH REG
SYMBOL

REGISTER OR MASK SPECIFICATION

SYMBOL

REGISTER OR MASK SPECIFICATICN

272 IC R11,0(R1) GET THE TYPEOUT LENGTH
SYMBOL

REGISTER OR MASK SPECIFICATION

273 HRTERM (R12),(R11)

274+ CNOP 0,4

275+ DS OH

276+ ST R12,DMS0001B STORE MESSAGE-ADDRESS
SYHBOL

REGISTER OR HASK SPECIFICATION

277+ MYI  DMSO0001B,X'01" RESTORE FLAG

278;0 STH  R11,DHS0001C+2 STORE LENGTH IN PLIST
SYMBOL

REGISTER OR MASK SPECIFICATION

279+ BAL  1,DMSO00LE POINT R1 TO PLIST
280+DM50001A DC  CL8'TYPLIN'

281+DHS0001B DC  X'01',AL3(R12)

PAGE 9

05/07/81

01-HRTER
01-HRTER
C1-HRTER

01-WRTER
01-KHRTER

01-HRTER
01-WRTER
01-HRTER



A2SB 1620 SIMULATOR ; PAGE 10

LOC OBJECT CODE ADDRL ADDRZ STMT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81
000048 C2000001 282+0M50001C BC  C'B',X'00%,AL2(01) 01-HRTER
00004C 283+4DM50001E DS OH 01-HRTER
00005C OACA 284+ SVC 202 CALL CHS 7O TYPE 01-HRTER
00004E 00000052 285+ DC ALG(*+4) 01-HRTER
060052 5810 005C 0005C 286 L R1,TYPIOSY
000056 47F1 0004 00004 287 B 4(R1)

600054 0000
60005C 00060000 286 TYPIOSV DC Fro?



A25B

LOC OBJECT CODE

000060

000054
000068
00006C
000070

1620 SIMULATOR

5010 0054

00090801
600000C0
4700 0000
4110 0001

000074 B8B10 0813

000078
600¢7C
0600080

000084

4610 0078
5810 0054
07F1

ADDR1 ADDRZ STHT

00084

06008
00001
00013
$0078
60084

291
292
293
298
295
296
297
298

360
301
302
303
304
305
306
307
308
309

311

SOURCE STATEMENT

PAGE 11

ASH H V 05 22.10 05/07/81

S I K K HIHHHIEH NN KKK K 3K WK FHHH KKK HHHH K HHHHH KK
* *
* YALARM? *
* *
* THIS SUBROUTINE ISSUES ALL ALARM COMMANDS REQUESTED DURING SIMU- =%
% LATION EACH TIME THE 1052 IS IN THE "INTERVENTION REQUIRED'STATE. =
* *
63366 6 6 3 6 3 K 6 33N I K K 3K 2 K I H KR K K K HSEH NI KKK KK KK KK
ALARM ST R1,ALAREG SAVE REGISTER R1
* BAL  R1,TYPIO SEND AN ALARM REQUEST

DC X'000908B01° *

pC A(0) * &

BC NGP,0 *

LA R1,1 *

SLA  Rl1,19 *

BCT R1,* HWAIT FOR 5 SECONDS

L R1,ALAREG RESTORE REGISTER R1

BR R1 RETURN TO CALLER
ALAREG DS 1F USED TO SAVE REGISTER R1



4258

LOC OBJECT CODE

gcones

00008C
000090
000054
000098
06009C
00004

000046
0000AA

G000AA
0000AE
000080
600084

1620 SIHULATOR

9209

96F 0
5010
940F
481F
D209
4111
4010

0630

0001
0108
a0c1
0800
0051
6001
00B2

£0090900

0600

00000000

47F0

gocc

€0000
1600 00CBE1 00000
00001
00082

600CC

ADDR1 ADDRZ STHMT

313
314
315
316
317
318
319

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348

349

351

353
354
355
356
357
358
359
360
361
362

363
364

PAGE 12

SOURCE STATEMENT ASM H V 05 22.10 05/07/81

356 3636 336 3 4 363656 3 6 6 336 6 36 3656 56 36 7 36 6 9 56 6 336 6 3 3636 36 H 36 336 6 33 H 6 3 33 2 3 HH H K H K KK MK K
* *
* SECTION 3 *
* HESSAGES FROM THE SIMULATOR *
* PROCESSING OF MESSAGES *
* *

FEIE I I I 36 I 3 H I I I K H I I HIEIE I I N MM IR MW MKW RN NN IR NI IR K XN R AN NH

FE3E I I3 I 33 H 3636 36 50 I 36 3K I3 IE I 36 36 36 36 343636 36 3 D6 36 3 I I IE I H I I 36 36 3 3 3 36 36 3 3 I J I 3 36 I I I6 3 6 36 I I 3K 36 36 3 3 3
*

YHESSAG"

THIS SUBROUTINE ISSUES ALL OUTPUT MESSAGES REQUIRED BY THE SIMU-
LATOR. THESE MESSAGES ARE WRITTEN ON THE 1052. 'MESSAG' USES THE
'TYPIO" AND 'ALARM' SUBROUTINES. *

THIS SEQUENCE HAS THREE ENTRIES = 'MESSAG', 'MESTOP' AND 'MESTIR'.

'MESSAG" = THIS SEQUENCE WRITES A GIVEN MESSAGE ON THE 1052 AND
THEN RETURNS TO THE CALLING SEQUENCE.

TMESTOP' = THIS SEQUENCE WRITES THE MESSAGE AND THEN SETS THE
YSTOP' BIT ON SO THAT SIMULATION STOPS UPON RETURN TO
*BIRY

YMESTIR" = THIS SEQUENCE IS ONLY USED WHEN OPERATOR INTERVEN-
TION IS REQUIRED ON AN I/0 DEVICE.THE MESSAGE IS WRIT-
TEN, BUT THE INSTRUCTION COUNTER 'CNTR" IS NOT INCRE-
MENTED SO THAT SIMULATION RESUMES AT THE SAME POINT AS
SOON AS THE DEVICE IS READY.

THE SEQUENCE WHICH IS COMMON TO THESE THREE ENTRY POINTS SENDS AN
OUTPUT REQUEST TQ THE TYPEWRITER THROUGH THE YTYPIO' SUBROUTINE.
RECOVERY PROCEDURES ARE PROVIDED FOR EXCEPTIONAL CONDITIONS IN THE
TYPEHRITER OPERATION (SEE ALSO 'EXCRET' AND 'ALARM®™ SUBROUTINES).

X XK K K

KoK K K K N K K K K K K K K KR K K K K K K KX X XK KX

KoK K K K K K K K K K K K K K K KX XK X X

3 5 3 38 I I 56 33636 I 36X H I I H I3 I HEIE N S I I I SN IEIE I H K I I 363 36 W H I I H I H I H MR KRN

HESSAG  MVI  MESSIO6,X'(09' SET COMMAND = 'WRITE WITH AUTO-
x

MATIC CARRIAGE RETURN'

MESSAZ Ol HESSHI+1,XYFO"' SET SWITCH 'MESSWI' TO BRANCH
ST R1,HESSAV SAVE REGISTER R1
NI ALARSH+1,X"0F" SET ALARM SWITCH OFF
LH R1,0(15) LOAD ADDRESS OF MESSAGE INTO R1
HVC  MESSIO+7(1),0(R1) STORE COUNT IN MESSAGE REQUEST
LA R1,1(R1) STORE ADDRESS OF HESSAGE IN
S5TH  R1,MESSIOE IN MESSAGE REQUEST

MESSIC DS OH

* BAL  R1,TYPIO ENTER MESSAGE REQUEST
oc X1000909007
118 AC0) * A
B MESSOK MESSAGE OK,EXIT



A253

LOC OBJECT CODE

0000ES 4700 00090 00000
0G00BT 47F0 010D 60100
06000C0 4700 008C G00BC
0000C4 96F0 00C1 000C1
6000C3 47F0 CCAA 000AA
0000CC 5810 0108 go108
0000D8 47FF 0034 00004
0000D4 96806 00800 00000
06000D8 47F0 07F6 007F6
0000DC S50F0 0108 00108
0000EC 0000 G030 00000
IEV044 x ERROR =»x UNDEFINED

0C00E4 D203 012D F0GO 012D 00000
G000EA 41F0 000C 6000C
00QCEE 1B5F

GCOOF0 5BF0 0108 00108
G000F4 940F 00D1 000D1
0000F8 9209 COBO 00080
0000FC 47F0 0090 00090
000100 4510 0060 00060
000104 47F0 0098 00098

000108

1620 SIMULATOR

ADDR1 ADDR2

STMT  SOURCE STATEMENT

365

366

367 ALARSH
368

369

370 MESSOK
371 MESSHI
372

373

374 MESTIR
375

SYMBOL

376

377

378

379

380 MESTOP
381

382 *

383

384 .NODSK2
385

386 ALAMES
387

389 MESSAV

BC
B

BC
0l

HVI

AIF
ANOP

BAL

NOP,0
ALAMES
NOP ,%-4
ALARSH+1,X"FO"
MESSIO
R1,MESSAY
4(15)
KEYBIT,X'80"
ENTRY1
15,HESSAV
15,5AVUCB

INTREQ+12(4),0(15)
15,12

CNTR, 15

15,HESSAV
MESSHI+1,X"0F"
HESSI0+6,X'09"

(NOT &DISK).NODSK2
HESSAG+3

R1,ALARM
HESSAG+16

1F

PAGE 13

ASM H V 05 22.10 05/07/81

UE SHOULD NOT OCCUR, ALARHM

INT.REQ.,GO TO ALARM

SENSE EXIT +ALARM SWITCH

TRY AGAIN, THEN ALARM

(SEE E R P)

RESTORE REGISTER R1
OK,RETURN TO CALLER

SET 'STOP' BIT FOR SEQUENCE

*

SAVE REGISTER R15

GET ADDRESS OF DEVICE NAME

HOVE DEVICE NAME TO MESSAGE
R15=12
CNTR=CNTR-12
RELOAD REGISTER R15
SPECIAL ENTRY WHEN MESSAGE STOPS
SET COMMAND = 'WRITE WITH AUTO-

MATIC CARRIAGE RETURN'

DISKS ARE PRESENT

*
SEND AN ALARM REQUEST
AND RETRY



A25B

Loc

OGUIGC
000100
000113

1620 SIMULATOR

OBJECT COBE

14
C1F2FSF1C140
C4C1D4CIC7C540D6

000121 OF

400122

C9D5E34BDIC5DB40

£00131 oC

000132

CYDSES40F IF6FZF 0

00013E 0B

00013F
000144
000148
000154
000155

D9CQD94035D$40€6
09

D3C1E2E340C3C1D9
09

D761C440C9D5E3D3

00015E oC

00015F
000168
00016C
000172
600174
000175
000178
000188 0
00018C

L§C9EZBZ%9f3C8C5

CIFZ2F5F3C140
E4C3

16

CIF2FSF2C140
FZF3F1F140CSDBE4

C5E7D740C3C802

000193 69

000194
600190
00019E
0061AS
000148
000147
0001B1 0
000182

C1D9CIEICB40C3C
07 ,
D4C1D940C3C8BD2
0B

15
C§C10353SBFUFOFU

C9D5SE540E7D6D7

0001B9 06

0001EA

ESD9QGC3€BDZ

0001C0 06

0001CL
0001C?
0001C8
0001CE

D70940C3C8D2

13

CLF2F5F4E640
D7D9D6C7DICIDE40

0019D

ADDRL ADDRZ STMT

391

392 3

393
394
395
396
397
398
399
400
401
402
403

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444

SOURCE STATEMENT

PAGE

ASM HV 05 22.10 05/07/81

33 S I H 56 F I I I 36 I 56 36 3 I IE S 3 I I 36 3 33636 I N3 HIIE I I I I I3 I3 363 I HRIHHHH I H I N3¢

*
*
3*
*
*
*
*
*
*
*
*
*

ERRTYP

INTREQ
INVDEV
RDRNOF
LASCAR
PDLOK

CHKDIS
UNTCHK

EXP

AR
NOERAD
HLT

INVXOP
WRICKK
PRICHK
CHK360

INVCOD

TABLE OF MESSAGES FROM THE SIMULATOR

THE FOLLOWING MESSAGES CONSIST OF =

CONDITIONS WHICH PREVENT CONTINUATION OF THE OPERATION

2. NORMAL MESSAGES WHICH SIMULATE THE 1620 LIGHTS OR INDICATORS

HHEN THEIR DISPLAY IS REQUIRED ON THE 1052 PRINTER-KEYBOARD

Xr14"

C'AZ51A 7
C'DAMAGE ON XXXX'
XYCF?

CYINT.REQ ON XXXX!
Krocy

C'INV 1620 DEV!
X'oB"

C'RDR NG FEED?®
X9

C'LAST CARD"
Xrggr

C'P/D INTLK®
Xroc"

C*DISK CHECK 0
X8t

C'A253A 7

cruc

X'l6"

C'a252a v

Cr2311 EQUIP CHECK®
X7

CTEXP CHK?!

X193

CTARITH CHK®
X1g7°*

C'MAR CHK'

X1oBY

K1i5"
CTHALT,00000"
X107

CYINV XOP'

X106

C'MR CHK'

X706

C'PR CHK"'

Xv13?

CYA254H '
C'PROGRAM ERRCR'"
NOBRAD

*
*
*
¥*
*
1. MESSAGES ISSUED BY THE SIMULATOR PROPER MWHEN IT ENCOUNTERS
3%
*
*
¥*
¥*
3%

333 369 3K 6 3 3 H 3 353 H I MK KKK I 3N I IE NI H NI N H K I I H I I HFE I, I WK K HH IR KN

CATASTROPHIC DAMAGE ON DEVICE
CATASTROPHIC DAMAGE ON DEVICE

INTERVENTION REQUIRED ON DEVICE
INVALID 1620 DEVICE

READER WO FEED

LAST CARD

PUNCH/DBISK INTERLOCK

DISK CHECK

*

EQUIPHENT CHECK

EXPONENT OVERFLOW
ARITHMETIC CHECK OVERFLOHW
HAR CHECK

HALT
INVALID INDEX OPERATION
HRITE CHECK
PRINTER CHECK
ViLz

ViLz
viLz



AZSB 1620 SIMULATOR

LOC CBJECT COBE ADDR1 ADDR2
0019D
0015D

; 00190

6001BB 06

G001DC D9C440C3CBD2

0001E2 11
000IE3 CIFZFSFOC140
0001ES E2CSDAF2ZF040DICS

STHT

445 INVP
446 INVQ
447 CHKSTP
448 REDCHK
449

451 READY
452
453

EQU
EQU
EQU
DC
DC

DC
DC
Dc

SOURCE STATEMENT

NOBRAD
NOBRAD
HOBRAD
Xrger

C'RD CHK" READ CHECK

FL1'17"Y
C'A250A ' *
C'SIMZ0 READY'

ASM HV 05 22.10 05/07/81



4258 1620 SIHULATOR

LOC OBJECT COBE

ADDR1 ADDRZ STMT

455
456
457
458
459
460

463
464
465
466
467
468
469
470
471
472
473
474
475
476
§27
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504

PAGE 16

SOURCE STATEMENT ASM H V 05 22.10 05/07/61
5 e 6 8 26 9666 K 5666 236 5 2 36 6 3 696 He 66 3 36026 6 6 2K 3 I 56 20 KK H K HH K
* *
* SECTION 4 *
* INSERT, AUTOMATIC CARD LOAD AND READ OPERATIONS *
* *
98150 369656 96 3 36 6 36 36 3 36 656 K 36 6 6 3 Fe 36 56 3 7 35656 3 3 5 3656 3 3 36 6 356 3 3 36 3 6 J 36 56 36 3 3 36 6 3 3 3 3656 36 3 3 36 H 3 3 6 36 3 3 3
6566 996 96 6 5 3¢ 5656 6 5626 6 6 6.3 3 66 6 53656 3 5 2 3 6 6 36 36 6 36 3 336 656 38 36 6 336 3 3 36 3 3 3 3 6 6.6 3 96 36 6 3 3 36 3 3 3 6

INSERT KEY OPERATIONS
AND READ NUMERICALLY OPERATIONS ON TYPEWRITER

THIS IS AN INPUT OPERATION WHICH IS PERMANENTLY IN CORE STORAGE,
SINCE IT MAY BE USED BY AN "INSERT' OPERATION.

OPERATION

ADDRESSES ARE PROVIDED FOR THE 'MASK' SUBROUTINE TO PREPARE THE
CODE CONVERSION TABLE. THE FIELD EXPANSION SHITCH IN THE 'VALIN'
SUBROUTINE IS SET OFF TO ALLOW DIRECT NUMERIC INPUT [INSTEAD OF
ALPHAMERIC EXPANSION. THE COMMAND MASK CHARACTER CAN BE RECOG-
NIZED BY THMASK®.

THE YTYPIO' SUBROUTINE SUBMITS & REQUEST TO THE CONTROL PROGRAM
FOR A READ OPERATION WITH A COUNT OF 100 BYTES. 'TYPIO® RETURNS
CONTROL TO 'RNTY' IN CASE OF =

- AN ERROR CONDITION WHICH BRANCHES TO THE TYEXCRET' SUBROUTINE.
'EXCRET* DISTINGUISHES BETHEEN 'UNIT EXCEPTION' ('CANCEL' CAUS-
ING THE ENTIRE SEQUENCE TO BE RESUMED), YINTERVENTION REQUIRED'
(CAUSING AN "ALARM® REQUEST TO BE SENT TO THE 1052),0R ANY SEN-
gE INDICATION WHICH TESTS IF READ CHECK INDICATOR 06 IS INVOLV-

D.
- A NORMAL CONDITION.

THE SEQUENCE WHICH HANDLES THE NORMAL CONDITION COMPUTES THE RE-

SIDUAL COUNT TO DETERMINE IF THE READ OPERATION HAS ENTERED 100

DATA BYTES. IF LESS, THE EXIT SWITCH CONSIDERS THE READ OPERATION

AS TERHMINATED. IF 100 BYTES HAVE BEEN ENTERED WITHOUT AN 'EOB' IN-
DICATION, THEY WILL BE CONVERTED BY THE 'VALIN' SUBROUTINE, THEN

TRANSFERRED TO SIMULATED 1620 CORE STORAGE. THE ENTIRE READ OPER-

ATION WILL BE RESUMED.

YINSERT' BIT - THE READ OPERATION ON THE 1052 MAY BE DUE 70 AN IN-
SERT OPERATION. THEREFORE, THE EXIT SWITCH TESTS THE PRESENCE OF
AN TINSERT' BIT. IF PRESENT, THE EXIT SWITCH TERMINATES THE READ
OPERATION AFTER 100 INPUT DATA BYTES AND RETURNS TO 'BIR' THAT IS
IN THE *STOPPED' STATE.

AN K K K K K K K K K K K K KK K K K K K K K K KK KK K K K K K K XK XK KX KX
KoK K K K K K K K K K K K K K K K K K K K K KK XK K KKK XKXKXXKKXKXXXKXKKX

F3 KK 36 I 354 I FE36 H HEIE I I K H I HE I K I I I 363 H 36 I 5636 3 36 3656 I 6 2 36 36 I 3 I 36 I3 3 SEH I I 36 33 H 36 333



AZ5B

LOC OBJECT CODE

0001F4
0001F8
0001FC
000200
000204
600208

000203
00020C
000210
0060214
600218
00021C

1620 SIMULATOR

4180
41A0
9200
9201
940F

0534
05AE
6483
0511
0485

00090AD2
00000348

47F0
G7FG
47F0
gcoo

0228
0208
0264

0800
IEV044  x%x ERROR #xx UNDEFINED

000220 4780 C26A
000224 9680 0002
€00228 45F0 0510
00022C 9200 025F
000230 41D0 00D2
000234 0000 0060

TEV044  *x¢ ERROR *x¢ UNDEFINED

000238
000234
60023t
600240
000244
000248
000244
00024E
000252
090256
§002Z%A
60025E

000262
000266

0080264
00CZ6E

15DE
4780
1Z2EE
4720
92F0
1BDE
45F0
9108
4780
94F7
47F0
47F0

4510
47F0

4510
477G

G24E

0243
025F

047E
0000
025E
0eg0
0530
0208

0780
27F6

6040
0208

00483
00511
00485

00000

0025F

00000
00000

ADDR1 ADDRZ

00584
GO0SAE

40228
60208
0026A

00264

60000

0024E
00248

0047E
0025E

00880
06208

060780
007F6

00060
40208

STHT

506 RNTY
507

508

509

510

511 RNTYGO
512 %

513

514

515

516

517

518

SYMBOL

519

520

521 RRTYOK
522

523

524

SYMBOL

525

526

527

526

529

530

531 TYPEND
532

533

534

535

536 TYPSHI
537 x

538

539 %

540 RNCD2
541 RNTYAL
542

LA
LA
HVI
HVI
NI
DS
BAL
DC
DC

B

SOURCE STATEMERT

HRZ,TABLEL
HR1, TBRNTY
FLEXSW+1,X*00"
MASK+1,X"01"
VAL1+1,XTOF'
OH

R1,TYPIO
X'00090aD2"

ACIOBUFF)

RNTYOK

RNTYGO

RNTYAL
TYPERR+1,X"30"

RNTYAL
NYCHEK,X'80"
15,MASK
TYPSHI+1,X'00"
HR4,210
HR5, TYPCSH+6

HR4,HR5
TYPEND+4
HRS ,HRS
*48
TYPSHI+1,X7FQ"
HR4,HR5
15,VALING
KEYBIT,X'08"
TYPSWI
KEYBIT,X'F?7*
KAUTO
RNTYGO

R1,ENTRY3
ENTRY1
ENTRY1

R1,ALARH
RNTYGO

PAGE
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ASM H V 05 22.10 05/07/81

%OAEEADDRESS OF CODE CONVERSION
AB

SET FIELD EXPANSION SWITCH = OFF
SET COMMAND MASK = 01

SET SWITCH FOR CARRIAGE RETURN

CALL TYPEWRITER
READ 210 BYTES INTO IOBUFF

OK,EXIT

UE, CANCEL, RETRY
INT.REQ., SEND ALARM
SENSE,TEST BITS 2+3

ZERO,CATASTROPHIC DAMAGE

SET INDICATOR 06 = ON

LOOK FOR CODE CONVERSION TABLE
SET EXIT TO NORMAL

SET L= 210

LOAD RESIDUAL COUNT OF C S M

IS RESIDUAL COUNT = 100

YES,NOTHING TYPED,EXIT

NO,IS RESIDUAL COURT = 0

NO, L IS LESS THAN 100,PROCESS

YES,L=210,HMODIFY EXIT

L=210-(CSH) IN HR%

CHECK VALIDITY OF INPUT DATA

IS "INSERT' BIT ON

NO,CONTINUE

YES,CLEAR YINSERT BIT' AND STOP

READING

SHITCH "TYPSWI', BRANCH FOR
TERMINATION

INTERROGATE I/0 INDICATORS

RETURN TO INT.LOOP(DELETED) VIL1

RETURN TO INTERPRETIVE LOOP VIL1

GO TO SEND AN ALARM REQUEST

AND RETRY



4258 1620 SIMULATOR PAGE 18

LOC OBJECT CODE ADDR1 ADDRZ STHT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81

545 x *
546 * AUTOMATIC CARD LOAD KEY OPERATIONS *
347 * AND READ NUMERICALLY OPERATIONS ON CARDS *
45 * *

549 % THIS IS ALSO AN INPUT OPERATION WHICH IS PERMANENTLY IN CORE STOR- %
550 * AGE SINCE IT MAY BE USED BY AN YAUTOMATIC LOAD' OPERATION. *
551 * *
552 ¥ OPERATION *
553 * ADDRESSES ARE FROVIDED FOR THE 'MASK' SUBROUTINE TO PREPARE THE *
554 % (CODE CONVERSION TABLE. THE FIELD EXPANSION SHITCH IN THE 'VALIN' x
555 % SUBROUTINE IS SET OFF TO ALLOW DIRECT NUMERIC INPUT INSTEAD OF x
556 * ALPHAMERIC EXPANSION. THE COMMAND MASK CHARACTER CAN BE RECOG-
557 * NIZED BY "MASK'. *
558 * *
559 * THE SVC 1 CALLING SEQUENCE SUBMITS A REQUEST TO THE CONTROL PROG- %
560 * RAM FOR A READ OPERATION WITH & COUNT OF 80 BYTES. AS SOON AS THE %
561 * REQUEST IS ACCEPTED, CONTROL IS GIVEN TO THE T'MASKY SUBROUTINE. *
562 % THE FREE TIME IS USED TO PREPARE THE CODE CONVERSION TABLE IF 50
522 * REQUIRED. THEN, PROCESSING STOPS AT SHITCH TRNLOCK'. *
564 * *
565 * AT CHANNEL END, THE CONTROL PROGRAM RETURNS CONTROL TO  'NRHRNC' x
566 % HWHICH SETS SHITCH YRNLOCK' OFF AND RETURNS 7O THE POINT OF INTER-
567 % RUPTION. *
568 * THE 'VALIN' SUBROUTINE TRANSLATES THE INPUT DATA BYTES, CHECKS =
569 % THEM AND HOVES THEM TO CORE STORAGE. *
570 % *
571 % IN CASE OF AN ERROR CONDITION, THE "EXCRET' SUBROUTINE IS ENTERED= x
572 * - TINTERVENTION REQUIRED' WILL CAUSE THE HMESSAGE YRDR NO FEED' TO *
573 % BE TYPED ON THE 1052. *
574 % - FUNIT EXCEPTION® WILL CAUSE INDICATOR 09 TO BE SET ON AND THE %
57z * MESSAGE 'LAST CARD' TO BE TYPED ON THE 1052. *®
576 % *
D77 S99 96 6 333 96 55 63633363656 3 3636 336 336 6 33 26 6 3636 36 36 36 6 6 3 33 3636 33 3 964 36 H K6 36 MK 46

600272 4189 0584 00584 579 RNCD L& HRZ,TABLEL LOAD ADDRESS OF CODE CONVERSION

000276 4140 0358 00358 580 LA HR1, TBRNCD TABLE

000274 9200 0483 004E3 581 HVI  FLEXSW+1,X'00" SET FIELD EXPANSION SHITCH = OFF

00027E 9205 0511 00511 582 HYI  MASK+1,X'05° SET COMMAND MASK = 05

0008282 %200 02CD 062CD 583 RHCD1A MVI  RNCSKI+1,X'00T SET SWITCH OFF ViLl

0002686 0700070600700 584 CHOP 4.8 *

600286C 585 RNCD1 DS GH SVC1 I/0 REQUEST AND INTERRUPT AT

00028C 000C 586 bC XroooCT CHANNEL END FOR CARD READER

00028E 0000

000290 00000350 587 DC A(RCDCCH) *

000294 588 RNCERR DS C *

0060295 569 DS 3C *

400298 599 DS D *

000240 591 RNCPSH DS D *

6002A8 000002E0 592 oC A(NRHRNC) *

G002AC 000002F0 593 DC ACEXCRNG) *

000ZB0 92FG 0289 00289 594 MVI  RNLOCK+1,X'FO! SET LOCK SHITCH ON

G00ZB4 45F0 0510 60510 595 BAL  15,MASK ACCEPTED, LOOK FOR COD.CONV.TAB.

(6002BB 47FC 0288 00288 596 RHNLOCK B * LOCK SWITCH (INTERRUPT AT



AZSB

Loc

00025C
6ggzce

0002C4%
0002C8
080zCC

000200
000204
000208
0002DC

0002EQ
0002E4
0002EE

0002EA
0002EC

0602F0
000ZF4
0G0ZF8
0002FC
400300
000304
000308
00030C

TEV044 #%% ERROR %% UNDEFINED

000310

000314
000318
00031C
000320
000324
000328

00032C
0060330

000334
000338
00033C
000340

000344
000348

1620 SIHULATOR

OBJECT CODE

957F 0348
4780 0342

4100 0850
G5FQ 0574
4700 0256

5180 0002
4780 0266
4110 0266
47F0 031C

9200 0289
92FF 0240
0700

0000
006000240

5010 034C
47FG 0338
47F0 032C
9108 0295
4780 0308
47F0 0314
9130 0295
0000 0000

9680 0002

4110 0324
92F0 0ZCD
41FQ 0108
47F0 07E2
5810 §34C
47F0 0ZED

5810 034C
45F0 00DC

0000013E
5810 034C
45F0 0083
00000144

9601 0005
47F0 0282

ADDR1

00348

66002

00289
00240

00295

00295

60802

002CD

00005

ADDR2

00342

00050
00474
80266

00266
00266
0031C

0034C
06338
6032ZC

06308
00314

00000

00324

001DB
007E2
0034C
002E0

6034C
000DC

0034C
00088

00282

STMT  SOURCE STATEHENT

597 *
598
599
600 *
601
602
6063 RNCSHI
604 *
605
606
607
608

610 NRHRHC
611

612

613 %

614

616 EXCRNC
617

618

619

620

621

622 EXCRN3
623

SYMBOL

624

625 *

626 *

627 EXCRNG
628

629 EXCRNZ
630

631 EXCRN1
632

633 *EXCRN1

635 RHCDIR
636
637 *RNCDIR
638

640 RNCDUE
641
642 *RNCDUE
643
644
645

CLI" IOBUFF,X'7F!'

BE RNCDUE+10
BE RNCDUE+6

LA HR4,80

BAL  15,VALIN

BC 0,RNCD2

B TYPSHIt4

™ NYCHEK,X'80"
BC 8,RNCDZ

LA R1,RNCD2

B EXCRNZ

MVI  RNLOCK+1,X'00"
MVI ~ RNCPSHW,X'FF'
CNOP 2,4

svC 3

bC A(RNCPSH)

ST R1,RNCSAV
B RNCBUE
B RNCDIR
™ RNCERR+1,X708"
BC 8,EXCRN3

B EXCRNG
™ RNCERR+1,X"30"
BZ EXCR3

0l NYCHEK,X"80"

BAL  RI,ENTRY3

B NRMRNC

LA R1,EXCRN1

HVI ~ RNCSHI+1,X'FQ"

LA 15,REBCHK

DISIO

R1,RNCSAV
NRMRRC
NRHRNC

worom

L R1,RNCSAV
BAL  15,MESTIR
BAL  15,HMESTIR
DC  A(RDRNOF)

L R1,RNCSAV
BAL  15,MESSAG
BAL  15,MESSAG
BDC  A(LASCAR)

0l LASTCD,X'01"
B RNCD1A

PAGE
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ASH H 'V 05 22.10 05/07/81

CHANNEL END)

TEST IF LAST CARD

YES,BRANCH VL2
YES,BRANCH (DELETED) V1L2
SET COUNTER TO 80

CHECK VALIDITY AND MOVE DATA
SHITCH TO SPLIT MESSAGE ViL1
INTERROG.I/0 INDIC(DELETED) VI1L1

IS INDICATOR 06 ON ViL1
NO, BRANCH ViLl
YES ViL1
MESSAGE 'READ CHECK" ViLl

SET LOCK SWITCH OFF AND RETURN
TO POINT OF INTERRUPTION
*

RETURN TG POINT OF INTERRUPTION

*

SAVE R1 ViL2
UE, LAST CARD INDICATION
INT.REQ.,G0 TO SEND MESSAGE

TEST SENSE BIT 4 Vit
IF ZERG BY PASS VIiLl
MESSAGE '"READ CHECK" ViLi
TEST SENSE BIT 2+3 ViLl

IF NONE,CATASTROPHIC DAMAGE

IF SOME,SET INDICATOR 06 ON
(DELETED) VIL1
(DELETED) VIL1

RETURN ADDRESS ViL1
SET SWITCH ON ViLl
TYPE MESSAGE 'READ CHECK' + VIL1
SET BIT STOP ON VIiL1
RESTORE R1 ViL2

ViLz

(DELETED) V1L2

RESTORE R1 ViL2
SEND MESSAGE READER NO FEEDVILZ
SEND MESSAGE READ(DELETED) ViL2

TO OPERATOR AND STOP A

RESTORE R1 ViL2
SEND HESSAGE 'LAST CARD' VL2
SEND HESSAGE "LAST(DELETED) V1L2
T0 OPERATOR A
SET LAST CARD INDICATOR 09 ON
LOOP ON READ



AZ3B

Loc
00034C

000350

000258
000358
000363
000368
00036C
000373
000377
000383
000386
00038E
000334
000342

1620 SIMULATOR

OBJECT CODE

0206034320000050

4000F0
4BOSFBFCAARADFFO
5A02DADEDC
6001D0F1
4BO4FBFCAAAAFF
7BO1FBEC
C009FLF 1F2F 3F4FS
D000B0
DAOSAAAAAAAAARAA
E009FAAAF 2F 3F4F5
g?osgaﬁaaAﬁaaaaa

&ADDR1 ADDRZ

STHT

646

648

650
651
652
653
654
655
656
657
658
659
660
661

SOURCE STATEMENT

RNCSAV

RCDCCH

TBRNCD

DS
CCH

]
D

]
BC
DC
b
DC
DC
DC
bC

nC

F

X*02',JOBUFF,X'20",80 READ 80 BYTES (SLI FLAG)

X*4000F0C"
XY4BO5FBFCAAAADFFO?
XY5A02DADEDC’

X'6001DOF1?
X'6B04FBFCAARAFFY
X*7BOLFBFC!
X'CO09FQF 1F2F 3F4FSF6F/7FBF 9"
X'DO000e’

X 'DAOSARARAAAAAAAAT

X 'EQO9FAAAF 2F 3F4F5F6F7FBF 9!
§:E§?55#AA&GAQ%AAA'

ViL2

PAGE

20

ASM H V 05 22.10 05/07/81



4258 1620 SIMULATOR : PAGE 21

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81

GGG 369399 2 696 3636 56 36 36 3 36 36 36 34 36 9636 36 33 36 6 336 26 5696 36 3 56 36 36 3 I8 e 366 56 36 36 36 36 36 6 3¢ e K 36 I 36 9 36 I 36 96 3 36 36 3 36 % 3%

665 * *
666 * - INPUT/OUTPUT BUFFER *
667 * *

GHE 335633 365636 36 36 3636 DI I 3 I3 HIE 3 369K 36 36 36 38 236 36 I 636 I 2 36 36 9636 56 396 3 36 36 36 36 36 36 36 36 3 3 36 36 36 36 36 36 36 H 3 34 ¢

000348 ‘ 670 IOBUFF DS 1]
0003A6 00000C0000000000 671 DC 210407



A258

LoC OBJECT CODE

000474
00047E
000462
000484
000488
00048C
000490
000494
000456
000494
00045E
000442
000446
000444
0004AE
0004B2
0004B6
0004BA
0004BE
0004C0
0004C4
0004CB
0004CC

1620 SIHULATOR

96F 0
41A0
1880
4700
910¢
4788
4980
074F
9515
4780

A3RA

43B8
4ZB0
95A4
4789
4700
4286
4168
1587
4720
4144
46D0
07FF

485
0348

049€
togo
0496
04F4

Ab00
04C4
0006
0080
04F1
04F 1
04E8
0404
0000
0001

04CE
0601
0484

ADDR1 ADDRZ STHT

00485

60000

00000

004F1

003A8
0949E

00496
004F4

004C4
00000
00080
004F1

0C4EB
00404
66000
00001

004CE
00001
00484

673

674 %

675 %

676 *

677 *

678 *

679 *

680 * INPUT DATA BYTE INTO TKO INTERNAL STORAGE BYTES,
28% % ALPHAMERIC READ OPERATIONS.
82 *

683 * OPERATION

684 %

685 *

686 * 128. AFTER CONVERSION,

687 *

668 *

689 *

690 *

691 *

692 * VERTED BYTE IS STORED IN A THWO-BYTE BUFFER,
693 *

694 * DRESSES TO SAVE POSSIBLE FLAGS.
695 %

696 *

297 % CHECK INDICATOR 06 ON AND CONTINUES CONVERSION.
98 *

699 *

700 *

702 VALIN 0I VAL1+1,X'FO'
703 LA HR1,IOBUFF

704 LR HRZ,0

705 VAL1 8C NOP,VALAAB

706 ™ KEYBIT,X'08"
707 BC 8,%+10

708 CH RP,LIMITX

709 BCR 10,15

710 CLI  O(WR1),X'15"
711 BE VAL2

712 VALAAB  IC HRZ,0(KR1)

713 IC WR2,CONVTB(KHRZ)
714 STC  WRZ,BUFF2+1
715 CLI  BUFF2+1,X"AA"
716 BE CODINV

717 FLEXSH  BC ROP,EXPAND

718 STC  HRZ,0(RP)

719 LA RP,1(RF)

720 CR RP,SIZE

721 BH VAR

722 VAL2 LA HR1,1(HR1)

723 BCT  HR4,VAL1

724 BR 15

SOURCE STATEMENT

PAGE
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ASH H V 05 22.10 05/07/81

963 3 3 H I 556 T K 33 F 3 3 3 563 3 I I 3 F I F H 3 3 3 36 3 3 I I I I K I 33633 H I HK I M IR N HK MK NN KN KK

'"VALIN® SUBROUTINE
THIS SUBROUTINE PERFORHS CODE CONVERSION AND VALIDITY CHECKING IN

ALL INPUT OPERATIONS (INCLUDING 'INSERTY AND 'AUTOMATIC LOAD').
AT THE REQUEST OF THE CALLING SEQUENCE, IT CAN ALSO EXPAND

THE INPUT BUFFER 'IOBUFF' IS SCANNED FOR TRANSLATION OF EACH IN-
PUT DATA BYTE, USING THE CODE CONVERSION TABLE LOCATED AT ADDRESS
EACH BYTE IS CHECKED FOR VALIDITY,
STORED AT THE P ADDRESS WHICH IS PROGRESSIVELY INCREMENTED.
THE WRAP-AROUND FEATURE IS INCLUDED IN THIS SUBROUTINE.

ALPHAMERIC READ OPERATIONS INVOLVE ADDITIONAL PROCESSING. THE CON-

THO NUMERICS THUS OBTAINED ARE MOVED TO THE CURRENT P AND P+1 AD-

IN CASE OF AN INVALID BYTE CODE, THIS SUBROUTINE SETS THE READ

EACH
AS REQUIRED IN

THEN

THEN UNPACKED. THE

KK K K K K K K XK K K K X X XK X K K X X K X X X X X

3696 3 3 36 36 3 3 36 3 363 35 3 3 5 I 3¢ 3 3 36 36 56 36 36 36 3 3 I 33 I I 3 56 3 56 3 3 36 I 36 I I 3 3 I I 36 3 36 I 3 3 I I H 3 3 3 36 K I 96 3 I 3¢ %

SET SWITCH FOR CARRIAGE RETURN
LOAD ADDRESS OF I/0 BUFFER
CLEAR REGISTER HR2

CARRIAGE RETURN SWITCH

IS INSERT BIT PRESENT

NO ,BRANCH

YES,TEST RP EQUAL TO MAPORG+100
YES,RETURN TO CALLER

NO,IS A CARRIAGE RETURN
YES,BRANCH

NO, INSERT DATA BYTE IN WR2Z
CONVERT IV TO INTERNAL CODE
STORE IN RIGHTMOST POSITION

IS DATA VALID

YES,BRANCH CODINV

NO, FIELD EXPANSION SWITCH

*

RP = RP + 1

IS RP GREATER THAN SIZE
YES,BRANCH TO VAWR
NO,WRI=HR1+1

LOOP IF COUNT NOT EQUAL TO ZERO
RETURN TO CALLER



4258

LOC OBJECT CoRt

0004CE
060400
000404
0004DA
0004EQ
0004ES

0004E8
0004EC

0004F0
0004F2
0064F4

0004F8
0004FC
008500
060504
000508
00050¢C

1620 SIHULATOR

1886
47F0 04C4
F111 04F0
pi1ol 8050
4188 0001
47F0 04BA

9680 0802
67F0 04632

0000
0090
00003066

45F0 09F4
60000190
47F0 0500
45FQ 0038
000001C7

47F0 050C

04F0 004F0
04F0 00000

00502

ADDR1 ADDRZ

0064C4
004F0
004F0
00001
004BA

60482

0600F4

00500
60088

0050C

STHMT

726 VAHR
727

728 EXPAND
729

730

731

733 CODINV
734

736 BUFFZ
737 LINITX

739 ERROR
740
741
742 PRGERR
743
744

SOURCE STATEMENT

LR RP,HAPORG
B

VaL2
MVO  BUFF2(2),BUFF2(2)
MVN  0(2,RP),BUFF2
L& RP,1(RP)
B FLEXSH+8

0I NYCHEK,X'80?
B FLEXSH

oC X*0000°"
DC A(CORES1+100)

BAL  15,MESTOP
DC A(CHKSTP)

B *

BAL  15,MESSAG
DC  A(CHK360)

B *

PAGE
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LOAD RP WITH MAPORG
RETURN TO VALZ

SHIFT DATA BYTE TO THE LEFT
MOVE 2 HUMERICS TO CORE STORAGE

RP = RP +1
*

SET READ CHECK INDICATOR ON

AND RETURN

THO-BYTE BUFFER

MAPORG+100

BRANCH TO MESTOP
*

PROGRAM CHECK 360
STOF SIMULATION
AND WAIT

ViLz
ViL2
VILZ A
ViLz



A258 1620 SIMULATOR

LOC OBJECT CODE

000510 9500 088
000514 078F
000516 92AaA 0080

ADDR1 ADDRZ STHT

00588
60080

746
747
748
749
750
751
752
753
754
755
756
7’57
758
759
760
761
762
763
764
765
766
767
768
769
778
771
772
773
774
775
776
777
778
779
780
761
782
763
784

785

786
787
788
789
790
791
792
793
794
795

797
798
799

SOURCE STATEMENT

HRARKRRRHRERKERFHERARKR R RRHERRHXRHFXREXHKRRRRHERXRRRARRHEERHERAHKXRRRKNNKK

HASK CLI  COHDB,X'00"

YHASKY SUBROUTINE

THIS SUEROUTINE HANDLES ANY REQUEST FOR A CODE CONVERSION TABLE
COHMING FROM AN I/0 OPERATION. THERE IS ONLY ONE CODE CONVERSION
TABLE LOCATED AT ABSOLUTE ADDRESS 128 TO 384 (256 BYTES).HOWEVER,
UP TO 18 DIFFERENT CODE CONVERSION TABLES CAN BE REQUIRED BY THE
1620 CONFIGURATION. CONSEQUENTLY, THE UNIQUE CODE CONVERSION TAB-
LE MUST BE LOADED AS SOON AS REQUESTED BY THE 'MASK' SUBROUTINE.

OPERATION

A SPECIFIC HASK BYTE IS PROVIDED TO THE "MASK' SUBROUTINE BY THE
CALLING I/0 OPERATION. THIS HASK IS COMPARED WITH A COMMAND CHECK
BYTE TO CHECK IF THE CALLING I/0 OPERATION IS DIFFERENT FROM THE
PRECEDING OKNE.

IF DIFFERENT, *MASK' LOADS THE CODE CONVERSION TABLES WITH THE
DATA CORRESPONDING TO THE I/0 OPERATION REQUESTED. T'MASK' STORES
IN ITS COMMAND CHECK BYTE THE SPECIFIC MASK PROVIDED BY THE 1/0
OPERATION. THUS, IF THE FOLLOWING I/O OPERATION IS THE SAME, THE
IDENTITY BETHEEN THE SPECIFIC HASK BYTE AND THE COMMAND  CHECK
BYTE IS ESTABLISHED AND LOADING OF THE TABLE WILL BE BYPASSED.

THO ARGUMENTS SUPPLIED IN REGISTERS KRL AND KRZ BY THE  CALLING
1/0 OPERATION ARE REQUIRED FOR LOADING. THE FIRST ONE IS THE AB-
SOLUTE ADDRESS OF THE BASIC TABLE (TABLE 1, 2 OR 3). THE SECOND
ONE IS THE ABSOLUTE ADDRESS OF AN AUXILIARY TABLE (FOR INSTANCE
YTERNTY', 'TBRNCD'', 'TBPRN®, ETC.)

THE BASIC TABLE CONTAINS THE HAXIMUHM NUMBER OF BYTES COMMON TO A
GIVEN GROUP OF I/0 OPERATIONS (EXAMPLE = 'TABLE1' FOR READ, WRITE
AND DUMP NUHMERICALLY, 'TABLEZ' FOR READ AND WRITE ALPHAMERICALLY,
YTABLE 3" FOR PRINT OPERATIONS).

THE AUXILIARY TABLE CONTAINS A VARIABLE NUMBER OF BYTES WHICH ARE
ADDED TO THE PREVIOUSLY LOADED FIELDS OR THEIR SCRATCH PAD PARTS.

THE BASIC AND AUXILIARY TABLES COWSIST OF VARIABLE LENGTH FIELDS,
THE LAST ONE BEING A HEXADECIMAL 'EE® BYTE FOR BASIC TABLES, AND
A HEXADECIMAL YEF' BYTE FOR AUXILIARY TABLES. ALL FIELDS, EXCEPT
THE LAST ONE, CONTAIN =

- ONE BYTE WHICH PROVIDES THE RELATIVE ADDRESS IN THE CODE CONVER-
SION TABLE AT WHICH LOADING OF THE DATA FIELD STARTS

- ONE BYTE WHICH CONTAINS THE ACTUAL LENGTH (L - 1) OF THE DATA
FIELD TO BE LOADEDB

- 'L* BYTES WHICH FORH THE DATA FIELD PROPER.

IS COMMAND BYTE = MASK
BER 15 YES,RETURN TO CALLER

HVTAB HVI  CONVIB,X'AA' RESET CODE CONVERSION TABLE

K OK K K K K K K K K K K K K K K K K K K K KK K KKK KX KX KXKKNKNKRKNKEKXKDINKZKIKSI KKIK?IKZK

I3 I 2663 20 2 I I EI I, I HI I H N H I I I I I I I 03I I 36 H3EF I I H I HH WM HHH KK
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A25B

LOC OBJECT CODE

000514
000520
000524
000526
000528
00052C
000530
000534
000538
00053C
000540
000544
000548
00054C
600550
000554
000558
080554
00055E
000564
000568

00056A

000570
000588

0C058A
000597
000594
000547
000544
00054D
G00SAE
000581
000584
000587
0005BA
0005BD
0005C1
0005C4
0005CC
000504
000505
0005DD
0005E7

1628 SIHULATOR

D2FE
90CE
1800
18EQ
41C0
95EE
4780
95EF
4780
43DB
43EB
42E0
41BB
44D0
418D
47F0
18BA
4770
B200
98CE
07FF

D200

0000

ADDR1 ADDR2Z

0081 6080 00081 00080
0570 00570

00080
00558

0055E
00001
00000
0056D
00002
0056A
00001
0052C

0053C
09511
00570

0080
BOOG
0558
B00O
055E
0001
0000
056D
0002
9564
B0O1
052€

053C
0588
0570

00000
00000

0511 00538

C000 BOOO 00000 00000

DO0A6CD1D2D3D4D5
DFOQ4F
FOOAFQF 1F2F 3F4F5
FC0040
FFO06F

EE

4000F0
4FQODF

5A00DA

600000

6FOOFF

7BOIFAFC

DO0DAA ,
DAOSAAAAAAAAAAAA
FACSAAAAAAAAAAAA

EF

4B050304AAAA5F10
5A075A131404AAAA
68012324

STHT

800
801
802
803
804
805
806
807
a08
809
810
811
812
813
814
815
816
817
818
819
620

822

824
825

828
829
830
831
a3z

834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852

SOURCE STATEMENT

AL

AU

AP
AQ

HLDT

HASKRG
corbe

HVC
STH
LR
LR
LA
CLI
BE
CLI
BE
IC
IC
STC
LA
EX
LA
B
LR
B
HVC
LM
BR

MvVC

DS
DC

CONVTB+1(255),CONVTB
HR3,HR5 ;HASKRG
HR4,0

HR5,0

HR3,CONVTB
0(HR2),XEE"

AP
0CHRZ),XEF?Y
AQ
HR4,1(HR2)
HRS5,0(HR2)
HRS,HMLDT+3
HRZ,2(HR2)
WR4 ,MLDT
WRZ,1(HR4,HR2)
AL
HRZ,WR1
AU
COHDB(1),MASK+1
HR3,KR5 ,HASKRG
15

0(1,HR3),0(HR2)

6F
X'0000°"
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. TO "AAY
SAVE REGISTERS WR3 TO HRS
CLEAR HR4 AND WRS
*

HR3= A(TABLE TO BE BUILT)
*

%*
%

*

INSERT LENGTH OF HOVED FIELD
INSERT ADDRESS OF IDENTIFICATION
STORE IT IN FIRST OPERAND

WRZ = HRZ + 2

*

®
*

*

*

SET COMMAND BYTE = MASK
LOAD REGISTERS HR3 TO WR5
RETURN TO CALLER

COMHAND CHECK BYTE

T I Db I FE I TE I H I T 3 I K F6 3K I I DI I D6 3 H I I I S I J I T H 3 I3 I I NI I W I I3 I 3 36 36 I3 I 3D I J I KW}

*
*
*

*

DEFINITION OF CODE CONVERSION TABLES *

*

I3 H H I I I I H H 36 3 36 36 36 6 3 I 36 36 I I 36 36 I 3K 36 3 F6 I I 3 I 3¢ 3 J6 I I 3 36 I I 36 3 336K 3 3 3 36 3¢ I I 3 I I6 3 I J6 363 3 3 I 3 36 I 3¢ 3¢

TABLEL

TBRNTY

TABLEZ

DC
DC

X'D00A60D1D2D3D4D5D6D7DBDI5AY

X'DFO04F"

X YFO0AF OF IF2F 3F4F5F6F 7FBF9EC !

XYFC0040?

X'FFO06F"

XYEE®

X'4000F0"

XY4FQODF*

X*SACODA?

X16000D0"

XY6FOOFF?
X'7BOIFAFC'
X'DOOCAA"Y

X 'DAOSARAAAAAARAAA"
X YFAQSAAAAAAAAAAAATY
X'EF!'

X '4B050304AAAASF 10"

X'54075A131404AAAA2021 "

K'6B012324"



AZSB

LoC

0005EB
000SEE
0005F2
0005FE
000604
000616
000622
000623
000625
000624
000620
000631
000635
000430
000641
00064
000659
000663
00066F

1620 SIMULATOR

OBJECT CODE

6FOOOF
75013334
C009704142434445
D009505152535455
E0090AAAG2636465
F009707172737475
EE

000040

03014B4C

OAOOED.

OF016F50
1301585C

IF054F6061AA6B6C

33017872C
4108C1CZC3C4C5C6
500AD0B1DBZD3D4DS
6207E2E3E4ESESE7
7009FCF 1F2F 3F4F5
EE

ADDRI ADDRZ STHT

853
854
855
856
857
858
859
860
86l
862
863
864
865
866
867
868
869
870
871

SOURCE STATEMENT

TABLE3

XY6FO00F"

X'7B013334?

X'C00970414243444546474B49°

X'D00950515253545556575859"

X'EQ090AAA6263646566676869 7

KYF00970717273747576772879"

XYEE'

X1000040°7

X'03014B4C?

XY0ACOED'

XYOFO16F50"

X'1301585C"

XT1F054F6061AAGB6C"

X133017B7C*

X¥4108C1C2C3C4C5C6C7C8C9Y

X*500AD0D1D2D3D4D5D6D/DBDISAY

X'6207E2E3E4ESEGEZEBED

§'72?9FOF1F2F3F4F5F6F7FBF9'
'E
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A2SB 16206 SIMULATOR

LOC OBJECT CODE ADDR1 ADDRZ STHT

873
8724
875
876
877
878
879
880
a8l
882
883
884
885
886
8687

889
890
891
892
693
894
895
896
89/
898
899
900
901
902
903
904
905
906
907
908

SOURCE STATEMENT

FERIEHIHI; MW I IEIEH I M IR H NI IENH I N IEF I IEIEIE I I I I I I I I I HIEH N HH I,

*
*
*
*
*
*
*
*
*
*
*
*
*
*

170 SIMULATION
CODE CONVERSION

SIMULATION OF A 1620 I/0 DEVICE REQUIRES CODE CONVERSION OF INPUT
DATA, SINCE THE BIT CONFIGURATION, AS REPRESENTED IN 1620 CORE
STORAGE, CANNOT BE DIRECTLY ENTERED INTO SYSTEM/360 MAIN STORAGE.
INPUT DATA ARE THEREFORE FIRST ENTERED INTO AN INPUT BUFFER AREA
FOR CONVERSION INTO A FCRMAT ACCEPTABLE TO THE SIMULATOR. OUTPUT
DATA WILL BE ENTERED INTO AN OUTPUT BUFFER AREA FOR CONVERSION
INTO AN APPROPRIATE FORMAT BEFORE BEING WRITTEN OR PUNCHED.

XK K K K K K K K K X K K

36 36 HE 36 3 2 3 3 36 3 36 3 3 IE I IE I I 36 I I I 3 I 36 36 3 I6 I I I 2K 3 I 3¢ I 36 36 6 I 3 I 36 3 3 I 36 I 36 I 36 3 36 I I I 3696 3 I I I K I H 3¢

EFH I 36 I T F I I I I e I3 363 3 3¢ I 3K I 36 3 36 36 3 56 3 36 3 36 36 6.3 I I H636 3 I 3 I I e I I 36 36 I I 36 I 6 I 3 I 36 I H I HH WA I H K

XK K K K K K K K K K XK X X XK X Xk X

I/0 OPERATION ENTRIES

THIS SEQUENCE IS USED FOR ALL CONTROL, READ, WRITE AND DUMP OPERA-
TIONS. IT IS ENTERED FROM THE BASIC INTERPRETIVE ROUTINE VIA THE
OPERATION CODE TABLE.

ENTRY POINTS
THERE ARE SIX ENTRIES CORRESPONDING TO THE I/O OPERATION CODES =

K-34 DN-35 HN-38 RA-37 HA-39 RN-36

AT EACH ENTRY POINT, CONTROL IS FIRST GIVEN TO THE YOUTIN' SUB-
ROUTINE TO VEST THE AVAILABILITY OF THE I/O SEQUENCE TO BE USED.
THEN, THE ADDRESS OF THIS ROUTINE IS OBTAINED FROM THE FOLLOWING
HALFHORD TABLE (SIMILAR TO THE OPERATION CODE TABLE), AND THE SE-
QUENCE BRANCHES TO THIS ADDRESS.

KK K K K XK K K K K XK X X XK X XK X X

FE 3T I I H 3 H I HIE I F I N3 3 H I 36 36 3 336 6 35 2 I 36 36 36 I8 36 36 56 36 3K 36 3 3 36 36 36 36 36 36 3 I 36 36 I 36 I 36 I I 3¢ 3 I % 36
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A25B

LOC OBJECT CODE

060670
000674
000678
00067C
000680

000582
000686
000684
0004BE
000692

000694
000658
00069C
0006A0
0006A4

1620 SIHULATOR

45E0
47F0
430D
48DD
07FD

45E0
47F0
43DD
48DD
07FD

45EQ
47F0
430D
48DD
07FD

0780
04F8
B6EC
g70cC

0780
04F8
JeFC
720

0789
04F8
DGEC
730

ADDR1 ADDRZ STMT

00780
004F8
006EC
0670C

00780
004F8
006FC
00720

00780
604F8
006EC
00730

912
913
914
915
916

918
919
920
921
922

924
925
926
927
928

930
931
932
933
934
935
936
937
938
939

941
942
943
944
945

SOURCE STATEMENT

HeIE N T 3 3 I JE3E K I H ;3 H 3 3 I I 36 I 3 36 3K 3 36 T 36 I I 36 I IE I I I I I I I 36 I 36 I I I IE I HE I H I I I I HIHH HHHKIHHKHK
* %*
* CONTROL *
%* %*
833333333333 33333332333 3333333 33333333 3333333333333 33333333333 3333333.3%7
K34 BAL  WRS,OUTIN COMMAND ANALYSIS

B SEEL ERANCH TO DISK OPERATIONS

IC  WR4,MRITABCHRA) INSERT IN WR4 ADDRESS

LH  WR4,KTABACHR4) OF 1620 INSTRUCTION

BR R4 BRANCH TO INSTRUCTION
b3 3333333333333 33 335333.33.33.3.33.3333333333.333333333333333 3333350500 005.0.5.0
* ¥
* READ NUMERICALLY *
¥* ¥*
6 3 Fe I 3 36 3 J6 K 3 I I 3 3 I 3 36 36 3 I I 3¢ 36 36 3¢ 3 3¢ 3K 26 I 3K 3 36 336 3K 5 3 5 36 36 3 I 3 36 3 3 I I 36 3 2 3636 36 I 3¢ I I H 3 36 I 3 3¢ 3¢ 3 3 3¢ ¥
RN36  BAL  KRS,0UTIN COMMAND ANALYSIS

B RCDI1 BRANCH TO DISK OPERATIONS

IC  MR4,RDTAB(MR4) INSERT IN WR4 ADDRESS

LH WR4,RNTAB(KR4) OF YREAD NUMERICALLY®

BR R4 BRANCH TO READ
E3 333333333 32333333 3333333333333 333333333333 3333333 333 3 bttt bttt bttt 50
* *
% WRITE NUMERICALLY #
* *
E3333 33 333333333 3333 3335038333333 3333333333333 33333 333333333355 5.3.3.53%%3

HN38 BAL  WR5,0UTIN COMMAND ANALYSIS
B WDI1 BRANCH TO DISK OPERATIONS
IC WR4,KRITAB(HRS) INSERT IN WR4 ADDRESS
LH HR4 ,HNTAB (WR4) OF "WRITE NUMERICALLY'
BR HR4 BRANCH TO HRITE
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AZSB

LOC OBJECT CODE

000646
000634
0006AE
000682
0006E6
0006BA
0006BE
0006C2
0006C4

0006C6
0G06CA
0006CE
006602
000656

1620 SIMULATCR

45EQ
47F0
438D
48DD
4260
7101
4780
0680
07FD

45EQ
47FQ
430D
4800
47F0

0780
04F8
06FC
0744
0Fs8
0FE3
03F 0

0780
04F8
06EC
0758
06E6

00FS8

#DDR1 ADDRZ

00780
004F8
G06FC
00744
00F58

GOSFO

00780
004F8
006EC
00758
006B6

004F8
004F8
004F8

STHMT

948
949
950
951
952

954
955
956
957
958
959
960
961
962

964
965
966
967
968

970
971
972
973
974

976
977
978
979
980
9381

SOURCE STATEMENT ASM HV 05 22.10

669636563 36 3 3 56 2 36 636 3636 3 7636 336 330 36 56 3¢ 36 36 36 6 36 36 6 636 36 36 336 6 36 36 3 I 36 34 6 36 96 9636 36 06 36 6 3 363 36 3 X 36 3¢ 3 36 3¢ 3¢
* *
* READ ALPHAMERICALLY *
* *
969636 6363636 5 36 6 5 363636 56 3636 66 36 66 3636 6 3 656 3 6 36 3 Fe 3 6 36 6 3 6 36 396 3 36 6 3 36 6 I 6 3 3 36 K 3 3 X 6 2 36
RA37 BAL  WR5,0UTIN COMMAND &NALYSIS

B ERROR GO TO ERROR

IC HR4,RDTAB(HRS) INSERT IN WR4 ADDRESS OF

LH HR4,RATAB(HRG) OF "READ ALPHAMERICALLY"
RAL STC  RP,STC *

™ STC,X'01" IS P ADDRESS EVEN

BZ ERRORP NO,ERROR

BCTR RP,0 RP=RP-1

BR WR4 YES,G0 TO READ OR WRITE
366 3636 6.0 6 6 36 6 3 3 56 3636 36 36 3 3¢ 39636 56 36 36 3 3 36 36 36 36 36 3636 56 3 36 6 3 36 36 366 6 336 34 6 36 6 3 3 6 6 3 3¢ 3636 36 3 6 3 3 6 6 36 36 3 3
* *
* WRITE ALPHAMERICALLY *
* *
633696 356 36 3 966 36 X 3 656 3369 3 30 XK 3636 2 326 3 H K M6 363 3 H I K I F 6 K N HHHH K%

HA39 BAL  WR5,0UTIN COMMAND ANALYSIS
B ERROR GO TO ERROR
IC WR4,HRITAB(KHR4) INSERT IN WR4 ADDRESS OF
LH HR4,HATAB(HR4) '"WRITE ALPHAHERICALLY'
B RAL BRANCH TO WRITE

AIF (NOT &BISK).NODSKé
.NODSK6  ANOP
SEEL EQU  ERROR DISKS NOT EXISTING
WDI1 EQU  ERROR *
RCDI1 EQU  ERROR *
.DSKX1  ANOP
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A2SB

0006F6
0006FC

LOC OBJECT CODE

0005DA 4550 0730

0006DE 47FC C4FB

0006EZ 43DD OEEC

0004E6 43DD 676C
0006EA 07FD

0006EC 000284C006

0006F1 0000000008

000702 0000350000

080707 6000000000
00070C 000004F8
000710 00001F54
000714 000G04FB
000718 000004F8
00071C 00602290
000720 000004FB
000724 GO000LF4
000728 00009A00
00072C 00000277
000730 000004F8
000734 00001E7A
000733 00009400
00073C 00001FSA

000740 000020CC

000745 0000CAF8

000748 06001E4G

00074C GOQ0CAOC
000750 00001FA2
000754 000004F8
000753 €00004F8

06075C GOGOLEES

000760 00000ALD
000764 0600207C
000768 00002224
00076C 000004F8
000770 0C00LF2A
000774 00000A00
000778 0000269C
00077C 00002258

0006067630000
005200240006

1620 SIMULATOR

ADDR1 ADDRZ

00780
004F8
006EC
0076C

STHT  SOURCE STATEMENT

PAGE 30
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GBI 3565338 3638 5636 3636 36 6 36 96 36 26 56 3 36 96 36 2 6 36 36 3696 36 36 36 36 3696 36 96 36 3 3636 36 36 F 36 36 36 36 36 36 96 36 36 96 36 36 36 96 36 36 36 36 36 36 9 3 I e I e 36

984
985 %
986 *

DUMP

3¢
*
%*

QB 7 FH5 R HH 36 3 T 36 3636 363 3 3 36 336 3 536 796 36 36 36 36 3636 96 I696 36 36 6 36 696 36 36 3 3 36 36 36 36 36 36 96 36 36 36 9 36 9636 36 36 36 36 % 3 3¢

990

991 IC
992 LH
993 BR

995 WRITAB DC

996 DC
997 DC

998 RDTAB DC
999 il
1000 DC
1001 KTABA DC
1002 DC
1003 DC
1004 bC
1005 DC
1006 RNTAB DC
1007 DC
1008 DC
1009 DC
1010 WNTAB DC
1011 DC
1012 DC
1013 DC
1014 DC
1015 RATAB DC
1016 DC
1017 DC
1018 DC
1019 DC
1020 WATAB DC
1021 DC
1022 DC
1023 DC
1024 DC
1025 DNTAB DC
1026 DC
1027 DC
1028 DC
1029 DC

989 DN35 BAL
B

HR5,CUTIN
ERROR

HR4,HRITAB(KRS)

HR4 ,DNTAB(HRA)
HR4

X'0002040006"
X10000000008°

X'000000000000"
X'300200040006"

X10000000000°"
X'00080000000"
A(ERROR)
ACKTYPE)
A(ERROR)
A(ERROR)
A(KPRINT)
A(ERROR)
A(RNTY)
A(RNPT)
A(RNCD)
A{ERROR)
ACHNTY)
AHNPT)
A(HNCD)
A(PRN)
ACERROR)
A(RATY)
A(RAPT)
A(RACD)
A(ERROR)
A(ERROR)
ACHATY)
A(HAPT)
A(KHACD)
A(PRA)
ACERROR)
A(DNTY)
A(DNPT)
A(DNCD)
A(PRD)

COMMAND ANALYSIS

GO TO ERROR

INSERT IN WR4 ADDRESS OF

'DUMP?

BRANCH TO DUMP

TABLE FOR WRITE
*

*

TABLE FOR READ

*

*
TABLE FOR CONTROL
*

*
*

*®

TABLE FOR READ
NUMERICALLY

%
TABLE FOR WRITE
NUMERICALLY

*
*

TABLE FOR READ
ALPHAMERICALLY
*

*
*

TABLE FOR WRITE
ALPHAMERICALLY
*

%*

*
TABLE FOR DUMP
*

*
*
*

>TPPDPDIPDIPIPIDDPIPDIDIDPDIDIDIDIDDIIDIIDIDID



AZSB

LGC OBJECT CODE

000789
000786
000784
00078E
000792
000796
00079A
0007SE
0007A2
000746

000748

1620 SIMULATOR

D106
48D0
9108
4780
90AE
4550
9BAE
9107
47CE
G7FE

6600

ADDR1 ADDR2

§749 5009 0C7A9 00009

0743
53801
879E
9578
0906
0570
5009
0004

00748
00001

0079E

00570

00906

00570
00009

00004

STHMT

1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046

1048
1049
1050
1051
1052
1053
1054
1855
1056
1057
1058
1059
1060
1061
1062

PAGE 31

SOURCE STATEMENT ASM H V 05 22.10 05/07/81

% DISKV SECTION DELETED
AGO  .NODISKV
.NODISKY ANOP *-% END
%  NISKV SECTION DELETED TOO
AGO  .NONISKV

.NONISKY ANOP  %-% END
4% NODSK COMMON PART OF SIM20
* %*
* "OUTIN' SUBROUTINE *
* 3%
% OPERATION *
* 'OUTIN' CHECKS THE TYPE OF I1/0 OPERATION BLOCK PRESENT IN CORE
% STORAGE. IT GIVES DIRECT CONTROL TO IT. *
¥* *
OUTIN  MVN  ACOMA+1(1),9(CNTR) YES,INSERT IN WRG BINARY

LH  HR4,ACOMA EQUIVALENT OF Q9

™  L1(CNTR),X'OB" TEST IF CONTROL COMMAND

BZ BFROG YES ,BRANCH

STM  WR1,HRS,MASKRG *

BAL  15,CONVP NO,CONVERT P ADDRESS

LM HR1,MRS,HASKRG *
DPROG  TH  9(CNTR),X'07" 15 Q9 = X'07'

EC  BZM,4(HRS) NO,RETURN

BR RS RETURN TO CALLER
% END
%  NASKY SECTION DELETED

AGO .NONASKV
.NONASKV ANOP
ACOHA bC X'oc00” *



A258

LOC OBJECT CODE

000744
6007aC

000780
000780
000784
000788
0007BC
0007C0
00074
0007C8
0007CC
000700
0007D4%
000708
0007DC
00078E
0007E2

0007E6
0007EA
0007EC
0007F0

1620 SIHULATOR

1843
9200 0829

9102 0001
4711 6000
9160 0902
4780 07C8
41F0 01DB
47F0 07EZ
9140 0002
47680 0706
41FQ 01B9
47F0 07E2
9108 0002
0781

41F0 01CO
40F0 07EA

45F0 0088
0000
00009000
9680 000G

ADDR1 ADDRZ STHT

00829

00601
00002

00002

00002

60000

¢0000

007C8
G6o1ilB
007E2

007D8

00189
007E2

001C0
007EA

00088

SOURCE

STATEMENT

PAGE

32

ASM H V 05 22.10 05/07/81

JOEG 333K 6 3656 3 3363 36 36 29636 3636 3 3 6 36 56 5 3 3 38 36 3 I 3 IEK I 336 36 36 36 3 36 36 56 F 3 I 36 36 36 36 36 6 36 36 6 36 3 3 6 3 36 3636 3¢

1065 x

1066 * BASIC INTERPRETIVE ROUTINE

1067 *

1068 * THE BASIC INTERPRETIVE ROUTINE ('BIR') CONSISTS OF =

1069 *

1070 * - SHITCH INTERROGATION ROUTINE

1071 * - 'BIR' PROPER REQUIRED IN ALL CASES OF SIMULATION FOR  DECODING
1072 * OF THE 1620 INSTRUCTION

1073 % - ROUTINES FOR CONSOLE KEY SIMULATICHN

1074 * - ADDRESS CONVERSION ROUTINES

1075 % - ERROR ROUTINES

1076 *

T077 5363656563656 36 33 336 36 36 3 36 36 336 3 3 369636 3 2366 3656 36 36 4 36 36 3606 56 3 3 36 56 3 e K 3 3656 3 6 96 6 36 3 3 2 26 6 2 26 96 3 36 3 36 ¢

*
*
*
*
*
*
*
*
*
*
*
*
*

TO7T 53852036 356 356 565636 3 6 3 36 5 36 5 3 e 36 56 36 36 3696 3 2 3636 36 56 3 36 36 96 36 3 3 36 36 96 36 96 3 36 36 3 36 6 36 3 M 3o I 36 36 36 36 36 36 3 3 36 K e 34 %

1080 =
1081
1082 *
1083 *
1084 *
1085 =
1086 %
1087 x

1089 ENTRY4
1090
1091

1092 .NODSK12

1094 ENTRY3
1095

1096

1097

1058

1099

1100

1101

1102

1103

1184

1105

1106

1107

1108 DISIO
1109 *
1110

1111
1112 IOSHIT

SWITCH INTERROGATION

SR SIMBZ,5IMBL

HVI ~ KSAVE+1,X'00"

AIF (NOT &DISK).NODSK12
ANOP

DS 6H SVC 9

™ PROSHI,X'02"
BC 0(R1)

™ NYCHEK,X'80"
BZ *+12

LA 15,REBCHK

B DISIO

™ NYCHEK,X 40"
BZ *+12

LA 15,HRICHK

B DISIO

™ NYCHEK,X"08"
BZR R1
LA 15,PRICHK

STH  15,%+3
BAL  15,MESSAG
DC A(0)

0I KEYBIT,X'80"

THIS SEQUENCE CONTAINS THREE SUBROUTINES ('ENTRY4', 'ENTRY3", AND
YENTRYQ') WHICH INTERROGATE THE COMDITIONS= DISK CHECK, I/0 CHECK
AND ARITHMETIC CHECK.

DECREMENT BASE REGISTERS
SET KSAVE + 1 = X'00°

ENABLE INTERRUPTIONS
TEST IF I/0 SWITCH IS ON STOP
NGO, RETURN TO CALLER
TEST IF 'READ CHECK'
IF NO, BY-PASS 3 INSTRUCTIONS
IF YES,LOAD Ri5=A(HESSAGE)
*

TEST IF 'WRITE CHECK®

%*

IF YES,LOAD R15=A(MESSAGE)
* .

TEST IF PRINTER CHECK

IF NO,RETURN TO CALLER

IF YES,LOAD R15=A(HESSAGE)

STORE ADDRESS OF MESSAG FOR
BRANCH AND LINK

DISPLAY INDICATOR

SET STOP BIT AND RETURN

KK K K K K X

T HF e 3 H 5 T I H 36 FE 3K 36 HHHH 3 K K FE I I FEH KN KW HHHH R H KRR IEH R F KKK IHHR NN K NN
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LOC OBJECT CODE ADDRL ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81
0007F4 07F1 1113 BR R1 TO CALLER
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LOC OBJECT CODE

0087F6

0007FA

0007FE
000802
000306
00080C
0008E
000812
000814
000618
00081C

1620 SIMULATOR

4155

9180

4780
9200
F276
1610
4310
1411
4811
47F0
5201

080C

0000

0806
0819
0908

69ncC
0408

lgoo
(900

60000

00819
5000 00508

00900

ggooc

00806
00000
6098C

00A08
00000

ADDR1 ADDRZ STHT

1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147

1149
1150
1151
1152
1153
1154
1155
1156

1157 RESTAR  PACK BUFFP(8),0(7,CNTR)

1158
1159
1160
1161
1162
1163

SOURCE STATEMERNTY

5362263 36 36 36 543 I 36 3 I I I 36K 3 I HHH I S H I I I I 3K I I I SE I I3 3636 36 3 36 K 9 I 36 36 3 6 36

KX K K K K K K K XK K XK K XK XK KKK XK KXXKXHKKXXDNKHX K

I3 3 I e H I H H N IS I I I NI HHE I I F I T H K I I I H H 36 I I 3 3 J 3 e F 3 W H HK K 3 3K 3 K 34 3 K 36

ENTRYL LA CHTR,12(CNTR)
*ENTRYZ  TH KEYBIT,A'0L"

*

*
ENTRYZ TH KEYBIT,X'80"
*®

'BIR'

'BIR' DECODES EACH 1620 INSTRUCTION LOCATED IN SIMULATED CORE
STORAGE. THE ABSOLUTE ADDRESS OF THIS INSTRUCTION IS GIVEN BY RE-
GISTER *CNTR' KHICH FUNCTIONS AS AN INSTRUCTION COUNTER. THE
OPERATION CODE IS PACKED TOGETHER WITH THE P-ADDRESS OF THE CUR-
RENT INSTRUCTION, THEN INSERTED IN REGISTER 1 AND MULTIPLIED BY
2. THE VALUE THUS OBTAINED IS USED AS AN INDEX FOR THE OPERATION
CODE TABLE 'OPTBL'.

'BIR' HAS THO ENTRY POINTS =
-ENTRY 1 IS USED TO INCREMENT THE INSTRUCTION COUNTER BY 12

-ENTRY 2 IS USED TO BYPASS INCREMENTING (PRECEDING INSTRUCTION IS
AN UNCONDITIONAL BRANCH OR & CONDITIONAL BRANCH WHOSE CONDITICN
HAS BEEN SATISFIED).

IT ALSO TESTS THE PRESENCE OF THE "STOP® BIT IN THE YKEYBIT!'
BYTE. IF THIS BIT IS ABSENT (ZERO), THE NORMAL DECODING FUNCTION
OF 'BIR' IS EXECUTED. IF PRESENT (ONE), THE 'START' EXIT IS
TRANSFORMED TO NO OPERATION ('NOP').

NOTE= THE "STOP' FUNCTION IS DIRECTLY PERFORMED BY A MANUAL OPER-
ATION ON THE CONTROL PANEL (SEE ALSO "KEYBIT' BYTE UNDER
CONSOLE SIMULATION.)

OUTPUT OPERATION CODE + P-ADDRESS, IN PACKED DECIMAL FORMAT,
IN YBUFFP?

INCREMENT INSTR. COUNTER BY 12

BZ *+8
BaL  15,DUMP1

™ KEYBIT,X'80"
BZ *+8
HYI  START+1,X'00"

N0, BY-PASS 2 INSTRUCTIONS
YES, STOP SIMULATION
PACK OPER.CODE + P-ADDRESS

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3*
*
¥*
*
*
*
¥

TEST IF 'BUMP® BIT(DELETED) V1L2
NO,BY-PASSZ INST (DELETED) VILZ
YES,PRINT DUMP OFF(DELETED) VIL2
TEST IF 'STOP' BIT VL2
TEST IF 'STOPY BIT(DELETED V1LZ

LR R1,0 CLEAR REGISTER R1

IC R1,BUFFP+4 INSERT OPERATION CODE AND FORM

AR R1,R1 A HALFHORD ADDRESS

LH R1,0PTBL(R1) GET ADDRESS OF CORRESP. ROUTINE
START B 0(0,R1) BRANCH TO CORREPONDING ROUTINE

HYI  SH,X'01' ViLz

PAGE
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AZSB 1620 SIMULATOR PAGE 35

LOC OBJECT CORE ADDRL ADDRZ STHT  SOURCE STATEMENT ASH HV 05 22.10 05/07/81

TIET 363636366 336 336 36 96 2 26 36 96 3 I 36 36 563363 36 3 56 36 36 36 36 36 36 36 3 26 36 96 3636 96 36.36 36 3 36 96 36 36 36 36 36 36 36 96 36 96 6 I 36 96 6 36 36 3 I 36 H K X 3

1166 * *
1167 % SIMULATION OF KEYS *
1168 * *
1169 * KEY SIMULATION IS PERFORHMED BY HMEANS OF A LOOP CONSISTING OF SEV-
1170 % ERAL SEQUENCES WHICH ARE CONTINUOUSLY SCANNED AS SOON AS SIMULA- *
1171 %= TION STGPS. EACH OF THESE SEQUENCES GIVES CONTROL TO THE FOLLOW- =%
1172 % ING ONE HWHETHER OR NOT ITS FUNCTION HAS BEEN FULFILLED.THE LAST =
1173 % SEQUENCE ('START KEVY') RETURNS CONTROL EITHER TO THE FIRST SE- *
1174 % QUENCE ('SAVE KEY') OR TO 'BIR'. *
1175 * *
TET6 50565056 53¢ 56 3¢ 3 3 36 6 36 6 3 36 6 6 3 3 6 6 336 6 6 3 6 3 5636 4 3 3 36 6 36 36 36 3 6 3 3696 3 % 36 3 6 6 3 36 6 56 3 3 36 6 3 3 3 3 3 3 2 X 3 ¢

TI78 33369638 3638 36 96 36 36 36 56 36 36 36 3 36 36 36 3636 3 36 36 96 3 36 36 36 3 6 36 5638 6 36 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 6 I 6 I 36 I 3 36 36 36 36 36 36 3% 3 3% % 3

1179 = SAVE KEY *
1180 x *
1181 * THE SAVE FUNCTION IS ONLY OPERATIVE WHEN THE 'STOP'BIT IS PRESENT =
1182 = IN THE 'KEYBIT' BYTE. IN THIS CASE, THE INSTRUCTION COUNTER RE- #*
1183 * GISTER 'CNTR' IS STORED IN FIELD *PR1'. THE SEQUENCE TURNS ON *
1184 * A SWITCH WHICH SIMULATES THE 'BRANCH BACK-42Y INSTRUCTION. THIS *
1185 * ALLCWS NORMAL OPERATION OF THE SEQUENCE. CONTROL IS THEN GIVEN T0 *
1186 * THE FOLLOWING SEQUENCE. *
1187 = *
TLBE 3363635636365 5636 5636 3 3696 53 36 36 36 236 330 36 638 9 36 6 366 36 6 3 3 3 36 56 3 336 3 6 3636 2 3 9 3 3 6 656 36 3 36 4 63 3 3¢
1160 #*+* DISKV DISKS RESIDENT ON DISK PACK
1191 =KSAVE ™ KEYBIT,X'40°" TEST IF SAVE BIT
1192 %-% END
1193 %+% NISKV NG DISKV VERSION
i 1194 *KSAVE SR 0,0 DECREMENT BASE REGISTER

000820 9206 €529 00829 1195 HVI  KSAVE+1,X'00' SET KSAVE + 1 = X'00"

000824 %140 £06C (il 1196 ™ KEYBIT,X'40" TEST IF SAVE BIT
1197 %-x END
1198 =+* NCDSK COMMON PART OF SIMZ0
1199 *KSAVE ™ KEYBIT,X*40' TEST IF SAVE BIT
1200 *-% END
1201 *+x% NASKY

300828 9140 0000 00000 igg% KSAVE EQD KEYBIT,X"40" TEST IF SAVE BIT IS PRESENT

* =%

00c82C 4780 083C 0083C 1204 BZ KCHECK NG, GO TO NEXT SEQUENCE

000830 5050 08FC 008FC 1205 5T CNTR,PR1 YES, STORE COUNTER IN PR-1

000834 92F0 3109 01109 1206 MVI  BB42+1,X'FO' SET SWITCH FOR BB42 = ON

600838 94BF 0060 00000 1207 NI KEYBIT,X'BF' CLEAR YSAVE' BIT

T20G R399 985 336 2 33 236 3 J 3 33 6 366 K I3 X KK I HH KK HHHHHH K H MK KN MK HH K KN KK
1210 *
1211 * CHECK RESET KEY

1212 =

1213 % THE CHECK FUNCTION IS ONLY OPERATIVE WHEN A YCHECK'BIT IS PRESENT
1214 * IN THE 'KEYBIT' BYTE. IN THIS CASE, CONTROL IS GIVEN TO THAT PART
1215 * OF THE 'RESET' SEQUENCE WHICH RESETS ONLY THE DISK CHECK AND I/0

* kK K K XK X



A25B

Loc

00083C
000840
000844
000848

00084C
000850
000854
900858
00085¢C
000860
000854

000868
00086C

1620 STMULATOR

OBJECT CODE

9129
4780
94DF
47F0

9110
47690
94EF
9200
9200
9260
9420

9200
47F0

0500
084C
0000
0864

0000

0870
0000
1005
0003
0004
0062

0007
084C

000870 9108 0000

00000

00000

06300
00005
06003
00004
00002

00007

00000

ADDR1 ADDRZ

0084C
00864

$6037¢0

0084C

STHT

1216
1217
1218

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234

1236
1232
1238
1239
1240
1241
1242
1243
1244
1245

1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264

1266

PAGE 36
SOURCE STATEMENT ASM H V 05 22.10 05/07/81
* CHECK INDICATORS. CONTROL IS THEN GIVEN TO THE NEXT SEQUENCE. *
* *
P36 66 56 6 5 636 3 36 3 36 3 K36 6 3 6 3 26 56 9 e 6 3 3 96 3 36 38 3 33 36 36 36 3 6 36 3 K 2 36 6 3 6 2 36 5 3 X H 3 XX X X %
KCHECK  TH KEYBIT,X'20" TEST IF 'CHECK RESET' BIT

BZ KRESET KO, GO TO NEXT SEQUENCE
NI KEYBIT,X'DF" YES, CLEAR 'CHECK RESET' BIT AND
B KRESIO GO TO 'RESET I/0 INDICATORS'

FHFHFRNRHH KR RRR A IR AR NRRFRRRHHFERRRRRRRERRRRH R KRR EERRHERIRXARERRR

RESET KEY

* *
* *
* *
% THE RESET FUNCTION IS ONLY OPERATIVE WHEN & 'STOP' BIT IS FOUND
% IN THE 'KEYBIT' BYTE. IN THIS CASE, A POSSIBLE 'HODIFY' BIT IS x
% CLEARED FROM THE 'KEYBIT' BYTE. THE INSTRUCTION COUNTER REGISTER
% 'CNTR* IS SET TG THE MAP ORIGIN ADDRESS AND ALL INDICATORS ARE
% CLEARED. CONTROL IS THEN GIVEN TO THE NEXT SEQUENCE. *
* *
* ¥*

3 K e I 336 3K 303 6 2K K 3 3 3K K I I K3 K3 I I 3 H I 3K 36 I3 3 3 36 36 36 3 I3 K H I3 3 I 3 3 I K 58 3 K HK K W HH R H W NN

KRESET TH KEYBIT,X'10'
BZ KINSER
NI KEYBIT,X'EF"

TEST IF 'RESET' BIT

NO, GO TO NEXT SEQUENCE
YES,CLEAR RESET BIT

HYI  LASTCD,X'00' RESET ALL INDICATORS

MVI  HPEZ,X'00' *

HVI ~ OFLOW,X'00° *
KRESIO NI NYCHEK,X"20"
* MVI  IXBAND,X'04'
MVI  TAPE43,X'00'
B KRESET

3
RESET TO "NOBAND' (DELETED) ViL2
»*

RETURN TO RESET ViL2

FE 96 3 J 3 3 e H 3 3 I 3 H e 3 I 3 K HH I K I H 6 X I I 3 236 I3 I 36 I 3K I I H K I HK 30N W MWW WMWK NHKHNH RN HNR

INSERT KEY

TRIS FUNCTION IS ONLY OPERATIVE WHEN THE YINSERT' BIT IS PRE-
SENT IN THE YKEYBIT' BYTE. THE INSTRUCTION COUNTER YCNTR', &ND
THE P ADDRESS REGISTER '"RP' ARE SET TO THE MAP ORIGIN ADDRESS AND
CONTROL IS GIVEN TO THE SEQUENCE SIMULATING THE'READ NUMERICALLY'
(TYPEWRITER) INSTRUCTION.

AT THE END OF THIS SEQUENCE, THE INSERT BIT IS TESTED. IF 'ON',
THE 'READ NUMERICALLY' ( TYPEWRITER ) INSTRUCTION WAS CALLED BY
THE INSERT FUNCTION AND NOT BY THE 'RNTY-36' INSTRUCTION.

THUS, CONTROL IS RETURNED TO THE FOLLOWING KEY SIMULATION SE-
QUENCE.

KoK K K K K K XK K K K XK X X X

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

930 I6 I 3 5 I K I I H 36 I I e 3 I I I 3 H I3 3 I 6 I I I H R I FEH I I I 2 He 3 I I 3 I I 3 I 6K 36 36 I 3 3 3 H 3 36 3¢ %

KINSER  TH KEYBIT,X'08" TEST IF "INSERT' BIT



AZ5B 1620 SIMULATOR

LOC OBJECY CORE

000874 4780 0850
000878 1856
000874 1886
00087C 47F03 C1F4

ADDR1 ADDRZ
40880

001F4

STHT

1267
1268
1269
1270

SOURCE STATEHENT

BZ KAUTO

LR~ CHTR,MAPORG
LR RP,MAPORG

B RNTY

PAGE 37
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NO, GO TO NEXT SEQUENCE
YES, RESET INSTRUCTION COUNTER
RESET P-ADDRESS REGISTER
GO TO YREAD NUMERIC.TYPEWRITER'



A25B

LoC

0008030
000884
000888
00088C
000890
000892
000894
0008%
000894

G0089E
000842
000846
0008AA
0008AE

1620 SIHULATOR

OBJECT COCGE ADDR1 ADDR2

9102
4788
9401
4150
1155
14586
1836
92F e
47FQ

9104
4780
94FB
92F0
D2F8

g0co 00000
08%E G08%E
0000 060200
ggoc 0000C
0819 00819
0272 00272
0000 00000
0806 008D6
6000 00000
6000 00000
6001 6000 00001 00000

STHT

1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1286
1289
1290

1292
1293
1294
1295
1296
1297
1298
1299
1300

SOURCE STATEMENT

3K F 3K F 5 I I 5 H I3 I T 3 3 3 3 3 3 3 I 33 HH I NI H I T I I3 I 3 363 I I I I MK I ;I HH N R R HH WK

X K K K K K K XK XK XK XK XK K K XK X X

AUTOHATIC CARD LOADING KEY

THIS FUNCTION IS ONLY OPERATIVE WHEN THE 'STOP' BIT IS PRESENT IN
THE "KEYBIT' BYTE. THE IMSTRUCTION COUNTER *CNTR' IS SET 70 THE
VALUE OF MAP ORIGIN MINUS 12, AND THE P-ADDRESS REGISTER 'RP' IS
SET TO THE VALUE OF MAP ORIGIN. ALL BITS IN THE 'KEYBIT' BYTE ARE
CLEARED AND THE "BIR'Y SWITCH IS TURNED ON TO RESUHME SIMULATION.
FINALLY, CONTROL IS GIVEN TO THE SEQUENCE SIMULATING THE 'READ
NUHMERICALLY" (CARD) INSTRUCTION.

AT THE END OF THIS SEQUENCE, THE AUTO-LOAD BIT IS TESTED.IF 'ON',
THE 'READ NUMERICALLY' (CARD) INSTRUCTIOH HAS CALLED BY THE AUTO
LOAD FUNCTION AND NOT BY THE YRNCD-36' INSTRUCTION.

CONTROL IS THUS RETURNED TO THE FOLLOWING KEY SIMULATION SEQUEN-
CE.

XK K K K K K K K XK XK K K XK X X X

T3 T S I 3 I 3K e I H 3 36 I K 3 I 36 36 I 3 3 HEI I I 3 FEI I I I I 3 3 K I 36 3 3 I I I 36 I I 3 3 I I 3 K I I I I I K K K 3 363 K K KK

KAUTC ™ KEYBIT,X'02"

TEST IF "AUTOMATIC LOAD' BIT

BZ KSTART NO, GO TO NEXT SEQUENCE

NI KEYBIT,X'01" YES, CLEAR ALL BITS EXCEPT DUMP
LA CNTR,12 LOAD INSTRUCTION COUNTER WITH
LNR  CNTR,CNTR HAPORG-12

AR CNTR,MAPORG *

LR RP,HAPORG SET P-ADDRESS = MAP ORIGIN
MVI  START+1,X'FO°' RESTART SIMULATION
B RNCD GO TO READ A CARD

T 30T 3636363836 36 36 36 56 36 36 3636 36 36 36 26 36 36 3636 36 36 9 3636 I 36 36 3 36 9 36 36 3 36 36 36 36 96 36 36 3 36 36 36 36 36 36 36 I 36 36 3 6 36 36 36 36 3 36 I 3 36 36 3 3 36 3

1304
1305
1306
1307
1303
1309
1310
1311
1312
1313
1314
1315
1316

1318
1319
1320
1321
1322

KoK K K K K K K XK K X X

I 56 3 e I 3 32 H T HHe I I I I F I 33 I 3 3 I 36 H H 3 736 I I 336 I 36 3 I 3 3 36 I I 3¢ 3 3636 I 3 3 3 I K 36 36 3 36 3 I I H H I %

KSTART TH KEYBIT,X'04"
BZ

START KEY

THE START FUNCTION IS ONLY OPERATIVE WHEN THE "STOP' BIT HAS BEEN

SET ON IN THE 'KEYBIT' BYTE. THE START FUNCTION ALSO INTERROGATES

THE "HODIFY' BIT IN THE SAME BYTE. IF THIS BIT IS ON, CLEARING OF

THE 1620 CORE STORAGE WAS PREVIOUSLY REQUESTED AND A SEQUENCE PER-
FORMS THE CLEARING IN GROUPS OF 250 BYTES UNTIL THE UPPER BOUNDARY
HAS BEEN REACHED. IF THIS BIT IS OFF, ALL BITS IN THE 'KEYBIT'

BYTE ARE CLEARED. TO RESUNE SIMULATION, THE °"BIR' SWITCH HAS TO

BE TURNED ON SC THAT CONTROL CAN BE RETURNED TO 'BIR'.

TEST IF 'MODIFY' BIT
KSTARL NO, GO TO NEXT SEQUENCE
NI KEYBIT,X'FB!' YES, CLEAR 'MODIFY' BIT
HVI  O0(MAPORG),X'FO' CLEAR FIRST BYTE OF MEMORY MAP
HVC  1(249,MAPORG),0(MAPORG) CLEAR FIRST GROUP OF 250 BYTES

X K K K XK X X XK X X X ¥ X

PAGE
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AZ2SB 1620 SIMULATOR

LOC OBJECT CODE  ADDR1 ADDRZ
100884 1646

000885 41B4 QOFA 000FA
0G08B4 D2F9 AUFA ADOD GOOFA 000CO

0008CO 41BB COFA 000FA
000BC4 41AA OOFA 000FA
0008CB 1987

000BCA 0000 0000 00000

STHT

1323
1324
1325 KCLEAR
1326
1327
1328
1329

IEV044  %»% ERROR *»* UNDEFINED SYMBOL

IEV029 *x% ERROR s

00CBCE 98BE 34D8 01408
0008D2 9680 0000 06000
000806 9101 (900 00500
0008DA 4710 CAEA 00BEA
000BDE 9401 6800 00600
0008EZ 92F0 0B19 00819
0068ES 47F0 TROG 00806
00C8EA 9180 £000 00000
0ODBEE 4710 0B1C 0081C
000BF2 9200 (300 00900
G00BFe 47F0 0828 00828

0008F4 0000 |
0003FC 0000000

1330
1331

1333 KSTARL
1334

1335 *KSTARL
1336 =

1337

1333

1339

1340 KSTARZ
1341

1342

1343

1345 PR1

SOURCE STATEMENT

INCORRECT REGISTER OR MASK SPECIFICATION

LR HR1,MAPORG
LA HR2,250(KR1)
MVC  250(250,KR1),0(HRL)
LA HR2,250(HR2)
L4 WR1,250(KR1)
CR WRZ,51IZE

BC BNH,KCLEAR
LM HRZ,WR5 ,HCLEAR
0I KEYBIT,X'80'
TH SH,X'01Y

BO KSTARZ

™ KEYBIT,X'80"
BO KSAVE

NI KEYBIT,X'01'
MVI  START+1,X'FQ'
B RESTAR

™ KEYBIT,X'80*
B0 START+4
MVI  SW,XT00"

B KSAVE

oc Fro?

PAGE
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LOAD POINTER FOR CORE STORAGE
LOAD POINTER FOR UPPER BOUND
CLEAR FOLLOHING 250 BYTE GROUP
INCREMENT POINTER

INCREMENT  POINTER

IS IT HIGHER THAN UPPER BOUNDARY
NG,LOOP

YES, RESTORE 'STOP' BIT

ViLz
ViL2
TEST IF *STOP' BIT(DELETED) ViL2
YES,LOOP (DELETED) V1LZ
NO, CLEAR ALL BITS EXCEPT 'DUMP'
AND RESTART SIMULATION.
GO TO 'BIR’
ViLz
ViLz
Vitz
ViLz

PR-1 REGISTER



A25B

LoC OBJECT CODE

060900

000901
000%02

800906
000904
00090E
600912
000916
00091A
0C021C
00091E
008924
000928
60092C
000930
000934
000936
000934

1620 SIMULATOR

00

00
940F

9200
960F
4FDO
4145
45E0
186D
07FF
F274
960F
4FDO
4145
45EQ
189D
96F 0
07FF

691D

09D
090F
0598
0002
£95¢

G%ED
Q9E7
09E0
0807
095C

891D

0091D

0090C
005DF

5007 OCSED
009E7

0091D

009D8
00002
0095¢C

00007
009ED

00007
0095C

ADDR1 ADDRZ STHT

1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376

1378
1379

1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395

SOURCE STATEMENT

SH

DC

Xrgo’

PAGE

40

ASH H V 05 22.10 05/07/81

ViLz

36 56 9 F I I I I3 W 36 3 36 96 H3: 3 6 26 I 3 9 3 36 3 36 56 3 36 56 36 3 3 36 I 3K 36 I 36 I 36 36 I 3 3 36 36 K 36 36 3 6 36 I 3 H 6 I 5 36 H 3 K M HH 3K K ¢3¢

*

ADDRESS CONVERSION HAS BEEN SEPARATED FRCM 'BIR', SINCE NOT ALL

ADDRESS CONVERSION

1620 INSTRUCTIONS REED BOTH THE P ADDRESS AND THE Q@ ADDRESS.
THERE MAY BE THREE DIFFERENT ADDRESS CONVERSION ROUTINES =
- THE STANDARD ADDRESS ROUTINE

- THE INDIRECT ADDRESSING SUBROUTINE ('INDAD')
- THE ADDRESS INDEXING SUBROUTINE ('INDEX') FOR MODEL 2 ONLY

ENTRIE

YCONVPY, YCONVFQ' AND 'CONVQ' FOR P ADDRESS CONVERSION ONLY, P+Q

EXITS

ALL ADDRESS CONVERSION ROUTINES RETURN TO THE SEQUENCE HWHICH RE-

S

QUIRED ADDRESS CONVERSION.
EACH ROUTINE HAS TWO ADDITIONAL EXITS FOR INVALID ADDRESSES.

OUTPUT

SEHH NI 3K 63 FE I I HE I I3 FE I K I I I3k 363636 I HIE I JH I I I I H I I H I 33 I H K H K 3N

CONVPQ

CONVP

RET
CORVR

AIF

REGISTER RP CONTAINS THE ABSOLUTE P ADDRESS IN BINARY

FORHAT

REGISTER RQ CONTAINS THE ABSOLUTE Q ADDRESS IN BINAR

FORHAT

*
¥*
*
*
3*
*
3
*
%*
*
*
*
*
* ADDRESS CONVERSION, OR Q ADDRESS CONVERSION ONLY.
*
*
%*
%*
*
*®
*
*
*
*
*
*
*

(NOT &INDEX).NOTIX1
RET+1,X'0F"

BUFFP+4,X"00"
BUFFP+7,X"0F !
HR4,BUFFP
HR1,2(CNTR)
14, INDEX
RP,HR4

15
BUFFQ(8),7(5,CNTR)
BUFFQ+7,X"0F"
HR4,BUFFQ
WR1,7(CNTR)
14, INDEX
RQ,HR4
RET+1,X'FO"

15

INDEX INSTRUCTIONS
SET SWITCH ON

CLEAR OPERATION COBE

SET PLUS SIGH

CONVERT P ADDRESS TO BINARY
HR1=CNTR+2

GO TO YINDEX' SUBROUTINE
RP=HR4

RETURN IF SWITCH OFF

PACK @ ADDRESS IN BUFFQ

SET PLUS SIGN

CONVERT @ ADDRESS TO BINARY
HR1=CNTR+7

GO TO 'INDEX' SUBROUTINE
RQ=HR4

SET SWITCH OFF

RETURN TO CALLER

*

*
3*
*
*
*
*
*
*
*
*
3*
*
¥*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



4238

Loc

60093C
00093E
000942
000544
000946
000544
060550
000954
000958

60095C
600960
000964
000966
000564
00096E
000972
000976
000974
00097E
000982
000966
000984
600%8C
000990
000994
000998
00099C
000940
000942
000948
0009AC
0C09AE
000982
000986

1620 SIMULATOR

OBJECT CODE

670E
9126
071E
1BAD
4BAC
F274
960F
4FDO
4770

9104
4710
1880
9120
4770
41BB
9120
4770
41BB
9120
4770
41B8B
12BB
4780
9102
4730
41B8B
41B6
070E
F274
4FCO
1ADC
4740
54D0
5900

4004

0500
09ED
09E7
U a
095C

0006
83C2
4003
0972
0005
A002
097E
000A
AGCL
§984a
0014

09C2
6006
499C
0028
B12C

09E0
09E0

0986
05CC
89cc

ADDR1

60004

AJG0 BOSED
00%E7

00006

88003

06002

00001

B0OO 009ED

ADDR2

00900
00000

009EC
0095C

009C2

00972
00005

0097E
0000A

00984
00014

009C2

6099C
00028
0012C

00000
009E0

00986
009CC
009cC

STHT

1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1429
1421
1422
1423
1424

1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1641
1442
1443
1444
1445
1446
1447
1448
1449
1450

X K K K K K K X XK K XK X X X X X X

SOURCE STATEMENT
INDAD  BCR 0,14 INDIRECT ADDRESSING SWITCH
™  4(HR1),X'20" TEST FLAG
BCR 1,14 IF NONE, BRANCH
LR HRI1,KR4 HR1=HR4
SH  WR1,DEC4 UR1=HR1-4
PACK BUFFG(8),0(5,HR1) PACK NEW ADDRESS
0l  BUFFQ+7,X'OF" SET PLUS SIGN
CVB  WR4,BUFFQ CONVERT TO BINARY
B INDEX 60 TO INDEX
E3333.333333 3333333333333 333333333333 33333333333 3533 3333333kt kit
*
* INDEX SUBROUTINE
*
% THIS SUBROUTINE MODIFIES THE P AND Q ADDRESSES IF ANY FLAGS ARE
% PRESENT IN THE THOUSANDS, HUNDREDS OR TENS POSITION OF THE AD-
% DRESS FIELD OF THE INSTRUCTION. IT COMPUTES THE INDEX REGISTER
% ADDRESS, ACCORDING TO THE BAND SELECTED. IT THEN ADDS THIS AD-
% DRESS TO THE ADDRESS SUBMITTED TO THE ROUTINE. IF THE RESULTING
% ADDRESS IS NEGATIVE, NINES COMPLEMENTING TAKES PLACE.
*
% AT THE END OF INDEXING, CONTROL IS GIVEN TO THE YINDAD' SEQUENCE.
% THE FINAL ADDRESSES ARE CONTAINED IN REGISTERS RP AND RQ.
¥
% NOTE =
% WHEN AN ADDRESS CONTAINS BOTH THE INDEXING AND INDIRECT ADDRESS-
% ING FEATURE, PRIORITY IS GIVEN TO THE INDEX SUBROUTINE.
*
K3 I6 I 3 I 56 3 36 26 I H 3 3 I 3 3¢ 3 K 5 K2 3 5 3 56 I 3 3 3 3 36 33 3 3 I 3 5 3 3 3 H 5 H 3 I K 3 556 I K ;K 3¢ 3 3 3 3¢ 3 3 3 I K 33 3} XK %
INDEX TM  IXBAND,X'04" IS 'NO BAND' INDICATOR ON
BC  1,INDXS YES, BRANCH
LR KR2,0 CLEAR WR2
™M 3(KR1),X'20" IS 3(MR1) DIGIT FLAGGED
BC  7,INDX1 NO , BRANCH
LA KRZ,5(HR2) YES,ADD 5 TO WR2
INDXL  TH  2(HR1),X'20" IS 2(WR1) DIGIT FLAGGED
BC  7,INDX2 NO ,BRANCH
LA WR2,10(HR2) YES,ADD 10 TO WR2
INDX2  TH  1(WR1),X'20" IS 1(MR1) DIGIT FLAGGED
BC  7,INDX3 NO , BRANCH
LA KR2,20(HR2) YES,ADD 20 TO WR2
INDX3  LTR  WRZ,MR2 I5 WRZ NULL
BC  8,INDXS YES , BRANCH
TH  IXBAND,X'02' NG,IS 'BAND 1' INDICATOR ON
BC  3,INDX4 YES, BRANCH
LA WR2,40(KR2) NO,ADD 40 TO WR2
INDX4 LA KRZ,300(MAPORG,HRZ) COKPUTE INDEX REGISTER ADDRESS
BCR 0,14 RETURN SWITCH FOR IX INSTRUC.
PACK BUFFQ(B),0(5,HR2) PACK ADDRESS
CVB  WR3,BUFFQ CONVERT TO BINARY
AR WR4,WR3 COMPUTE NEM ADDRESS
BC  10,INDX6 BRANCH IF POSITIVE OR EQUAL
A HR& , MAXVAL COMPUTE 9'S COMPLEMENT
INDX6  C HR4 ,MAXVAL TEST OVERFLOM ON RESULTING ADD

PAGE
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A238 1620 SIMULATOR PAGE 42

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81
0009BA& 4740 09C2 009€2 1451 BC 4, INDX5 NO, BRANCH
0009BE 5BB0 03CC 009CC 1452 5 HR4 ,HAXVAL YES, CLEAR OVERFLOW
0009C2 8606 C9FC J0GF0 1453 INDXS BXH  HR4,MAPORG,ERRORP ADD BASE AND CHECK
0099C6 47F0 093C 0093C 1454 INDX8 B INDAD GO TO INDAD SUBROUTINE VL2
1455 * B INDAD GO TO INDAD SUBROU(DELETED) V1L2

0009CA 07FE 1456 BR 14 RETURN TO CALLER ViL2



A25B 1620 SIMULATOR PAGE 43

LOC OBJECT CODE ADDR1 ADDRZ STHT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81
1458 .NOTIX1 ANCP
1459 AIF  (NOT &INDAD).NOTIND1 INDIR ADBRESSING
1460 .NOTIND1 ANOP
1461 AIF  (&MOBEL KRE 1).NMOD1 HODEL 1

1462 .NHMODL  ANOP

007F6 1464 ENTRYD EQU  ENTRY1
6009CC 00018640 1465 HAXVAL  DC F*106000°" HAXIMUM VALUE FOR 9'S COMPLEMENT
000900 0004 1466 DEC4 Dc H'4Y DECIMAL 4

TGOG 330K 2336363656 36 56 3656 3 566 36 36 56 I 36 3 36 36 3 3698 36 56 3 363 36 36 36 2963 36 3 H 3 H 93 3 3 3 R K 3 36 2 H I K Jo 36 M KR KK 2 % K

1470 = *
1471 % PARAMETERS USED IN ADDRESS CONVERSION ROUTINES. *
1472 % *

gog9n8 1475 BUFFP DS 1B FOR P-ADDRESS PACKING
GO09ED 1476 BUFFQ DS 1B FOR Q-ADDRESS PACKING
0GO%ES 1477 INITP DS 1F FOR STORING INITIAL P-ADDRESS

G009EC 1478 INITQ DS 1F FOR STORING INITIAL Q-ADDRESS



AZ5B 1620 SIMULATOR PAGE 44

LOC OBJECT CODE ADDR1 ADDRZ STHT  SOURCE STATEMENT ASH H V 05 22.10 05/07/81

LGB 9636595 6K56 3 9256 K 9636 F56 96 356 396966 6 3696 3 9 6 5 36 96 9636 36 6 36 56 36 36 3 396 56 96 96 3 36 56 963 J6 36 3 3 56 3 36 963 26 96 3¢ 36 36 %6 6 % 3¢
1481 = *
1482 = ERROR ROUTINES *
1483 * *
1484 = THESE ROUTIMES ARE ENTERED FROM THE SPECIAL EXITS OF THE ADDRESS #*
1485 * CONVERSION ROUTINES IN THE FOLLOWING CASES = *
1486 % *
1487 * 1. THE CONVERSION ADDRESS IS GREATER THAN THE AVAILABLE CORE x
1488 * STORAGE SIZE SPECIFIED FOR THE SIMULATOR. *
1489 * *
1490 * 2. ALPHABETIC OR SPECIAL CHARACTERS ARE ENCOUNTERED IN 'BUFFP' x
1491 = OR 'BUFFQ' AT THE TIME OF BINARY CONVERSION. AN INTERRUPTION #*
1492 * IS THEN REQUESTED BY THE CONTROL PROGRAM WHICH GIVES CONTROL x
1493 * TO THE ERROR ROUTINE. THIS SENDS A& MESSAGE TO THE 1052 PRINT- *
1494 % ER-KEYBOARD ('INVP® OR 'INVQ') AND SIMULATION STOPS UNTIL =
1495 * OPERATOR ACTION (SEE YBIR' AND SIMULATION OF KEYS). *
1496 x *
TGGT 56359656 5656 35656 963656 3 He 56 3 3656 3 5656 363656 36 3 3 3 3 6 5636 6 56 3656 3 3 6 3636 3656 36 6 6 3 3636 6 36 36 3 96 9836 X 96 9 3 3 3636 34 6 3 3 ¢ 36
1498 * SPACE 2 (DELETED) ViL2
1499 x CNOP 2,4 * (DELETED) V1L2

0005SF0 45F0 O§F4 000F4 1501 ERRORP  BAL 15,HESTOP *

0009F4 00000150 1502 DC  A(INVP) ERROR ON P ADBRESS A

0C09F8 45FC Q0F4 000F4 1503 ERRORQ BAL 15,HESTOP *

00C09FC 0000019D 1504 DC ACINVQ) ERROR ON Q@ ADDRESS )

000A0D 1505 CODERR DS 0R

0C0A00 45FC (QOF4 000F4 1506 BAL  15,MESTOP *
060CADS 0000619D 1507 BC  ACINVCOD) ERROR ON OPERATION CODE



AZ58 1620 SIMULATOR PAGE 45

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81
L5 (G 536963650556 6 3 336 K HE36 36 He 36 56 I 3 e 6 366 36 36 36 363 2 H I I K 3636 6 06 36 36 ¢ 3 I 6 6 H 0 e 6 X K 3 36 X XK
1510 = *
1511 x OPERATION CODE TABLE *
1512 = *
1513 %= THIS IS A 154 HALFWORD TABLE WHICH CONTAINS THE RELATIVE AD- %
1514 * SES IN DISPLACEMENT FORMAT OF THE SIMULATION ROUTINES. EACH HALF- =
1515 * HORD REFERS 7O THE STARTING ADDRESS OF THE ROUTINE HHICH SIMU- x
1516 * LATES THE EXECUTION OF THE 1620 INSTRUCTION INDICATED BY THE OP-
1517 * ERATION CODE. *
1516 * SOME 1620 OPERATION CODES ARE NOT RELATED TO ANY EXISTING IN- x
1519 * STRUCTION. THEY CONTAIN THE ADDRESS OF THE ERROR ROUTINE. *
1520 * *

000A08 00000400 1523 OPTBL DC  A(CODERR) NOT USED
000A0C 00001448 1524 DC A(FADDOL)

0C0AL0 0COOLIEBD 1525 DC A(FSUB02)

000A14 0000175E 1526 BC A(FHULO3)

000A18 00200ACO 1527 DC A(CODERR) NOT USED
060A1C 0000199C 1528 BC A(FSLO5)

000A20 00001932 1529 DC A(TFLO6)

600424 00001949 1530 DC  A(BTFLO7)

000428 00001964 1531 DC  A(FSR08)

000AZC 00001804 1532 DC A(FBIV09)

000430 00000AQ0 1533 DC A(CODERR) NOT USED
000434 00000400 1534 DC A(COBERR) NOT USED
000A38 00000A00 1535 DC A(CODERR) NOT USED
000A3C GOOOOAGD 1536 DC A(CODERR) NOT USED
000440 C00C0ACO 1537 DC A(CODERR) NOT USED
000/44 00000400 1538 DC A(CODERR) NOT USED
000448 00001C78 1539 DC  A(BTAM10)

0600A4C 00C011CA 1540 DC A(AMLIL)

000A50 0000L1EC 1541 bC A(SHI2)

000454 00001388 1542 DC  A(HMI3)

000A58 000OCEED 1543 DC  A(CH14)

000A5C 00000C70 1544 DC A(TDM15)

000460 00000C8BA 1545 DC  A(TFM16)

000464 0O00010FC 1546 BC A(BTH17)

000A6E 00001762 1547 DC  A(LDM1B)

000A6C 00001714 1548 DC A(DH19)

000470 00000A00 1549 DC A(CODERR) NOT USED
000474 00000ADD 1550 DC A(COBERR) NOT USED
66CA78 00000A00 1551 DC A(CODERR) NOT USED
00042C 00000A00 1552 DC A(CODERR) NOT USED
G00AB0 00000A00 1553 DC A(CODERR) NOT USED
000484 00000ACO 1554 DC  A(CODERR) NOT USED
000488 00001C10 1555 DC A(BTAZ20)

060ABC 00001186 1556 DC A(A21)

800490 000011D6 1557 DC A(522)

000494 00001346 1558 DC  A(MZ3)

000498 00000DC2 1559 DC A(C24)

000A9C 00000C7C 1560 DC A(TD25)

000AA0 00000C96 1561 DC A(TFZ6)

000AA4 00001GCC 1562 DC A(BT27)



4258

LOC O0BJECT CODBE

000AAB
000A&C
000ARO
000AR4
000488
000ABC
000ACO
000AC4
000ACS
000ACC
0004D0
000AD4
000ADB
000ADC
0G0AED
000AES
000AEB
000AEC
000AF0
000AF4
000AFB
000AFC
000800
000804
000B08
000BOC
000810
000814
000B18
00081C
000820
000824
000828
000B2C
000B30
000834
000838
00083C
000840
000844
000348
0008B4C
000B50
000854
000B58
000B5C
000B60
000B64
000B68
000BSC
000870
000B74
000B78
000B7C
000880

1620 SIMULATOR

00001726
00001700
00000400
60000400
00000400
00000A00
00000400
00000A00
00000400
£0000CD0
00001138
00001144
00000670
000006DA
00000682
000006A6
00000694
00000606
00000400
06000400
00000A00
00000400
00006A00
0000CA00
00000400
0000114C
06001108
0000CF22
0000GFEA
00000F6A
00000F 74
00600FD0
00091150
00000F 3E
00000400
00000400
00008A0D
00000ADG
00000450
00000A00
00000A00
00000400
06000CACO
00000400
00000400
00000400
060000ACD
0000CA00
00000400
000G0A00
00000400
00000A00
00040400
00000A00
00060A00

ADDRI ADDRZ STHT

1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1512
1613
l6l4
1615
1616
le17

SOURCE STATEMENT

DC
DC

A(LDZ8)

4(D29)
A(CODERR)
A(CODERR)
&(CODERR)
A(CODERR}
A(CODERR)
A(CODERR)
A(TRNH30)
ACTR3D)
A(SF32)
A(CF33)
A(K34)
A(DN35)
A(RN36)
A(RA37)
A(KN3B)
A(HA39)
A(CODERR)
A(COBERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(NOP41)
A(BB42)
A(BD43)
A(BNF44)
A(BNR45)
A(BI46)
A(BNI47)
A(RH48)
A(B49)
A4(CODERR)
A(CODERR)
A(CODERR)
A{CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
4(COBERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(BNG55)
A(CODERR)
A(CODERR)
A(COBERR)
A(CODERR)
A(CODERR)
A(CODERR)
4(CODERR)
A(CODERR)
A(CODERR)

NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED
USED
USED
USED
USED
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AZ5B

Loc

000B34
000888
000BAC
000B90
00CB94
000898
000B9C
000BAD
00CEA%
000BAB
000BAC
0008ED
000BB4
000REB
000BBC
000BCO
000BC4
000BC8
000BCC
000EDQ
000BD4
0008D8
000BOC
000BED
000BE4
000BEB
00OBEC
000BF D
00OBF4
GOOBF8
000BFE
066C00
000C04
000C03
060C0C
000C10
000C14
000C18
000CiC
000C20
000C24
000C28
000C2C
000€30
000C34
060C36
000€3C
000C40
000C44
000C48
000C4C
000C50
00CC54
000C58
600C5C

1620 SIMULATOR

OBJECT CODE

00000400
00001C94
00001CFC
00001DAE
00001086
00001DBE
00001DE4
00001E12
00G01ELE
00000400
00000460
00000400
00000409
00000A00
60000400
00000400
00000400
00001C84
0000116C
00000006
00000072
000060400
00600400
00000400
00000400
00000400
00000400
00020400
000G0AD0
00000400
000G0AD0
0000GALD
00000A00
00060400
00000A0D
00600400
05000AG0
CO0DOALO
00000A00
00000400
G0000AGD
00000200
000G0AD0
00000400
00000400
00006400
00050A00
060000A0D
00060400
00000400
00000400
00000ACO
00000400
00000A00
00000400

ADDR1 ADDRZ STHT

1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672

SOURCE STATEHENT

DC
DC

A(CODERR)
A(B360)
A(BX61)
A(BXM62)
A(BCX63)
A(BCXM64)
A(BLX65)
A(BLXH66)
A(BSX67)
A(COBERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(COBERR)
A(CODERR)
A(HAZ0)
A(MF71)
A(TNS72)
ACTNF?73)
A(CODERR)
A(CODERR)
A(COBERR)
A(CODERR)
A(COBERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
&4(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CCDERR)
A(CODERR)
A(CODERR)
A(COBERR)
A(CODERR)
A(CODERR)
A4(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)
A(CCDERR)
A(CODERR)

NOT

NOT
NOT
NOT
NOT
NOT
NOT
KOT
NOT

NOT
NOT
ROT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

USED

USED
USED
USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED

PAGE 47

ASM HV 05 22.10 05/07/81



AZSB 1620 SIMULATOR

LOC OBJECT CODE ADDR1 ADDRZ

000C60 CU000ACO
000C64 00000AGO
(600C68 00000A00
000CeC 00000400

STMT

1673
1674
1675
1676

SOURCE STATEHENT

DC
DC
DC
DC

A(CODERR)
A(CODERR)
A(CODERR)
A(CODERR)

NOT USED
NOT USED
NOT USED
NOT USED

PAGE 48
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AZ5B 1620 SIMULATOR

LOC ORJECT CODE

ADDR1 ADDRZ STHT

1678
1679
1680
1681
1682
1663
1684
1685
1leB6
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1760
1701
1702
1703
. 1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1222
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732

SOURCE STATEMENT

3 HHF I HEH I TR I I 563 536336 3035636 905658 I I 38 H I 63 36 3 HHK I 3 I I 30K I I KK HIE I I I K I HHHHH KK ¥

LOGIC OPERATIONS

PROGRAH CONTROL OPERATIONS
ARITHMETIC CPERATIONS
FLOATING-POINT CPERATIONS
INDEX REGISTER OPERATIONS

{ S B S A S |

1) ENTRY POINTS

2) INPUT

KoK K K K K kK K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KKK KK X KXKNXX XXX X

CPU SIMULATION

THE SIMULATED CPU INSTRUCTIONS ARE THOSE OF THE 1620 MODEL 2
EQUIPPED WITH THE SPECIAL FEATURE YINDEX REGISTERS'. THE FOLLOW-
OPERATIONS

CF
c
CH
D

DM
FADD
FDIV
FHUL
FSL
FSR
FSUB

ING TABLE REPRESENTS, IN ALPHABETIC ORDER,
WHICH CAN BE SIMULATED.
A BTFL

AN BB

B BCX

BLX BCXH
BLXH BI

BX BNF

BXH BNG

BS BNI

BSX BHR

BT BD

BTM

ALL CPU

H
LD
LBN
MA
HF
M
HH
NOP
SF
S
SM

THE ENTRY POINT FOR EACH OF THE SIMULATION ROUTINES
T0 THE 1620 MNEMONICS OF THE INSTRUCTION PLUS ITS CODE NUMBER.

EXAMPLE = TDM15 FOR 'TRANSMIT DIGIT IMMEDIATE®

D
TDM

TFH
TFL

TR
TRKM
TNF
TNS

IF THE 1620 MODEL 1 IS SIMULATED, OR IF MOBEL 2 IS SIMULATED WITH-
OUT CERTAIN SPECIAL FEATURES, SOME OF THESE INSTRUCTIONS WILL BE
ELININATED DURING THE EDITING PROCESS.

CPU SIMULATION CONSISTS OF THE FOLLOWING SECTIONS =

INTERNAL DATA TRANSHISSION OPERATIONS

THE CPU OPERATIONS MENTIONED IN THE ABOVE TABLE HAVE A NUMBER OF
COMMON CHARACTERISTICS WHICH ARE=

CORRESPONDS

WHEN EACH OF THE ROUTINES IS ENTERED, THE GENERAL REGISTER 'CNTR'
CONTAINS THE ADDRESS OF THE 1620 INSTRUCTION (IN MEMORY MAPPING).
THE DOUBLE WORD 'BUFFP' CONTAINS THE OPERATION CODE AND THE P AD-
DRESS IN PACKED DECIMAL FORMAT.

Ao

KoK K K K K K K K XK K K K K K K XK K KKK KXKKKKKNKKIKNKKIRKIIKKIMKNKKIIKKIKIKIKDINIXDIMIKNKZIKZKDKDIKDZKX

FEI I I H6 I I HEI H 3 K HEH I I IO K K I F I HHNI NN HHHIEHMHN KNI HI NI HEHIH NI KRN

PAGE
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A25B 1620 SIHULATOR

LOC OBJECT CODE

ADDR1 ADDRZ STHMT

1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1248
1749
1750
1251
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1269
1770
1771
1272
1773
1774
17725
1776
1777
1778
1779
1780
1781
1782
1783

SOURCE STATEMENT

FH K H NI TR NI RN R A H I M NN I NI IR MW RMUNINHIIHI N TN NI IR WM W N WKW HRNHR

*
*
*®
*
*
*
*®
*
*
3*
*
*
3*
*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
¥*
*
*
*
*
%*
3*
*
*
3*
*
¥*
*
3*
*
*
*
%*
*
*

..

THESE ARGUMENTS ARE USED FOR ADDRESS CONVERSION, IF SUCH IS RE-
Q?éﬁg?iONﬁND THEN FOR THE EXECUTION OF THE SIMULATED 1620 IN-
5 . ,

3) OUTPUY
THE QUTPUT FROM THE ROUTINES DEPENDS ON THE FUNCTION OF THE SIM-
ULATED INSTRUCTION.

4) EXIT
AT THE END OF EACH ROUTINE, CONTROL IS GIVEN TO ONE OF THE TWO
'BIRY ENTRIES.

5) GENERAL SUBROUTINES

A) THE 'COMP' SUBROUTINE IS USED FOR 'COHPARE' AND YCOMPARE IMME-
DIATE YOPERATIONS. IT IS ALSO USED FOR 'FLOATING POINT' OPER-
ATIONS IF THIS OPTION IS INCLUDED. .

B) THE 'FIXADD' SUBROCUTINE IS USED FOR 'ADD' AND 'ADD IMMEDIATE'
OPERATIONS. IT IS ALSO USED FOR 'FLOATING ADD' AND 'INDEX RE-
GISTER® OPERATIONS IF THESE OPTIONS ARE INCLUDED.

C) THE YHULT' SUBROUTINE IS USED FOR YHULTIPLY' AND 'MULTIPLY IM-
HEBIATE" OPERATIONS. IT IS ALSO USED FOR THE 'FLOATING MUL-
TIPLYY OPERATION IF THIS OPTION IS INCLUDED.

D) THE YINDIC' SUBROUTINE IS USED FOR THOSE OPERATIONS WHOSE RE-
SULT HODIFIES THE HIGH/POSITIVE AND EQUAL/ZERO INDICATORS.

E) THE YARCHK® SUBROUTINE IS USED FOR OPERATIONS WHICH CAUSE AN
ARITHMETIC CHECK (FOR INSTANCE OVERFLOW).

F) THE TEXCHK' SUBROUTINE IS USED FOR FLOATING-POINT ARITHMETIC
OPERATIONS WHEN EXPONENT OVERFLOW OR UNDERFLOW OCCURS.

G) THE 'FIXDIV' SUBROUTINE IS USED FOR 'DIVIDE' AND 'DIVIDE IMME-
DIATE' OPERATIONS AND FOR 'FLOATING DIVIDE" OPERATIONS IF ONE
OR BOTH OF THESE OPTIONS ARE INCLUDED.

H} THE YSHIFT" SUBROUTINE AND THE 'EXPOW' SUBROUTINE ARE USED FOR
FLOATING-POINT ARITHHETIC OPERATIONS.

Aeeo

FE 369 36 03 36 363 36 36 36 J T I I I 3 I I 36 3K 3636 I 36 36 36 6 3 6 36 36 36 I 38 3 I I I I I I I 36 I 6 36 36 & I 36 2 34 I 36 3 3 e K K 3k 3¢

PAGE
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AZ5B 1620 SIMULATOR

LOC OBJECT CODE

ADDR1 ADDRZ STMT

1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
17297
1798
1799
1800
1601
1802
1803
1804
1805
1806
1807
1808

PAGE
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SOURCE STATEMENT ASM H V 05 22.10 05/07/81

FE I 3 I 3 I NI I I3 I 36 I 3E 96 3 35 I JE 35 I 36 36 36 36 36 3 I T I I I 3636 36 36 36 36 36 I L I 6 I I I 6 I 3 I IE I 36 I I3 I I I J I HHEHK A

AR

NOTE=
HRAP-AROUND IS SIMULATED IN THE FOLLOWING OPERATIONS=

~-TRANSHIT FIELD IHMEDIATE TFi-16
~TRANSHIT FIELD TF-26

~TRANSHIT RECORD TR-31

-TRANSHIT RECORD NO RECORD MARK TRKNM-30
-TRANSFER NUMERICAL STRIP TNS-72
-TRANSFER NUHMERICAL FILL TNF-73
~TRANSFER FLOATING TFL-06

-BRANCH AND TRANSMIT FLOATING BTFL-07

IT IS NOT SIHULATED IN FIXED AND FLOATING-POINT ARITHMETIC  AND
COMPARE OPERATIONS.

THOSE OF THE FOLLOMING ROUTINES THAT ARE SELF-EXPLANATORY MWILL
NOT BE PRECEDED BY ANY GENERAL COMHENTS.

KK K K K K K K K K K K KK XK X XK K XK X K X
KoK K K K K K K K XK K XK K K K XK XK XK XK XK XK XK

I I HHH I H R MR H MR IEHKIE I F R I H KN R R RN NI KM NI NI KA IR W RN FH WK

.



A25E

LoC OBJECT CODE

000570
000£74
006C78

000C7C
000CB0
000C85

000C6A
G00C8E
000C92

600C9%%6

1620 SIMULATOR

4195
45F0
47F0

4SF0
DZ00
47F0

4195
45FC
47F0

45F0

0008
6506
0C80

0902
5000
07F6

00UB
0906
0C%4

0902

9000 00000

ADDR1 ADDRZ

00008
00906
00C80

00902
80006
007F6

00008
00906
0oC%A

00902

STHT

1810
1811
i812
1813
1814
1815

1818
1819
1820
1821
1822
1823
1824
1825

1827
1828
1829

1831
1832
1833

1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850

1852
1853
1854

1856

PAGE
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SOURCE STATEMENT ASM H V 05 22.10 05/07/81
9696 966 6 36 3 6 36 6 3 36 6 36 3696 3 3¢ 6 236 36 9 36 36 6 36 36 3 6 36 6 56 3¢ 36 6 36 0 36 6 3 36 6 36 36 9 36 6 3 36 6 3 36 H 3 2 6 3 36 36 336 36 36 3 3 36 3¢
* *
* SECTION 1 *
* INTERNAL DATA TRANSHMISSION OPERATIONS *
* *
36965436 5 3636 963696 56 3656 363696 3 36 5 6 36 6 3 36 3 3 96 56 36 6% 3¢ 3 33 56 36 36 6 3 36 363 6 5 I 36 36 3 36 36 D 36 96 I 36 36 3 36 3 2 6 36 e X % 3¢

P36 343 2 36 36 56 36 3 36 I 3 36 36 36 36 363 56 3 3 3 I 3 36 636 3 3 I HE 3K J I 3 36 I 34 656 I I I3 3 36 36 3 I 36 I 3 38 I 36 36 6 36 I I I 36 3 H6 36 3 I

TRANSHIT BIGIT

¥*
*

*

* 1, TRANSMIT DIGIT IMMEDIATE
* 2. TRANSMIT DIGIT

*

%*

KK K K K X

33 3 3 3 336 5 I F I H 330 538 3 3 J 3 3 6 I Fe I F W NN FEH NI I W NI H MM HK N R IR IHHK KRN HNHRHKHNN

TDH15 LA RQ,11(CNTR)
BAL  15,CONVP
B TD25+4

Q = RIGHTHMOST ADDRESS OF INSTR.
CONVERT P ADDRESS
GO TO TRANSMIT DIGIT

TD25 BAL  15,CONVPQ CONVERT P AND Q@ ADDRESSES

HYC  0(1,RP),0(RQ) MOVE DIGIT + FLAG

B ENTRY1 RETURN TO 'BIR®
9669 9 36 656 2 56 6 6 36 36 56 3 3656 6 4K 3656 H 3 H 26 N33 K 5636 3 93496 D56 3 36 6 3 3 96 3 3 3 3 3 6 3 e I 3 I I H K M3 e K
* %*
* TRANSMIT FIELD *
%* *
% 1. TRANSHIT FIELD I#MEDIATE *
5 *
* 2. TRANSHIT FIELD *
* AFTER CONVERSION OF THE P AND Q ADDRESSES, THE FIRST BYTE IS
* MOVED FROM THE P ADDRESS TO THE Q ADDRESS. A LOOP IS THEN EN- =
* TERED TO TRANSMIT ONE BYTE AFTER THE OTHER FROM RIGHT TO LEFT
* (INCLUBING THE FLAG, IF ANY). THE WRAP-AROUND FEATURE IS IN- x
* CLUDED. *
* *
3656 3 363696 96 36 9636 3 3 303696 3636 56 3 3 3 63633 36 3636369 369636 3 36 335636 X 3496 3 336 F 4 I3 3636 8 3 3 36 6 36 33 9636 2 3 H 3 36

TFH16 LA RR,11(CNTR)
BAL  15,CONVP
B TF2644

Q@ = RIGHTHOST ADDRESS OF INSTR.
CONVERT P ADDRESS
GO TO TRANSMIT FIELD

TF26 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES



AZSB

Loc

000C9A
000CAD
000CA%
000CAA
000CAE
000C82

000CBS
000CE8
000CBA
000CEC
000CCO
000CC2
000CC4
000CC6
000CC8
000CCA
000ccC

000CDY
060CD4
000CDA
000CDE
000CE2
B00CE®

000CEA
0COCEE
000CF0
000CF4
000CF8
000CFA

IEV044 ¢ ERROR xx*
IEV029 *%x ERROR ¢

00GCFC
000CFE

1620 SIMULATOR

OBJECT CORE
D200 8000 $000 C0C00

45F0
D200
9120
4710
47FQ

6680
05688
1986
4740
0690
1996
07AF
1897
07FF
1887
47FC

45FQ
D200
9104
4710
45F0
47F0

4188
1987
4720
4199
1997
0000

18%6
07FF

Jces

£000 9000 00000

9000
GCAD
5776

0cca

0CcCco

§%02

8000

9000
Q7F6
OCEA
6Ch4

0001

0080
0001

ADDRZ
00000
00CB8
00000

00CAC
007F6

00CCA

00CCo

00902
006000

007F6
00CEA
00CD4
00001

00000
00001

STHT

1857
1858
1859
1860
1861
1862

1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874

1877
1678
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888

1890
1891
1892
1893
1894
1895

1897
1898
1899
1900
1901
1902

1903
1904

PAGE

ASM H V 05 22.10 05/07/81

HMOVE FIRST CHARACTER
TEST FOR WRAP-AROUND
HOVE CURRENT CHARACTER
TEST IF FLAGGED

NO, LOOP

YES, EXIT

RP=RP-1

RP=RP-1

IS RP LOMER THAN HAPORG
YES,BRANCH

NO,RQ=RQ-1

IS RQ LOWER THAN MAPORG
NO, BRANCH

YES,RQ=SIZE

RETURN TO CALLER
RP=SIZE

RETURN TO CALLER

6 I I I JE I I3 3 I 36 96 I 36 36 7 F 3 36 36 I I T 36 I I 36 2 I 36 € I 3 36 36 36 6 36 I3 I I 36 36 I I 36 I I I 36 I 3 I I 36 I H I H K

*

*

%*

% AFTER CONVERSION OF THE P AND Q ADDRESSES,
% MOVED FROM THE P ADDRESS TO THE Q ADDRESS.
* TERED TO TRANSHIT ONE BYTE AFTER THE OTHER FROM RIGHT TO LEFT
*

*

*

*

¥*

TRANSMIT RECORD

THE FIRST BYTE IS
A LOOP IS THEN EN-

K K K XK X XK X X X X

3 36 36 36 36 36 5 28 3K 3 36 36 36 269 36 36 36 36 36 36 I I 36 36 36 36 36 36 36 36 3 36 3 36 36 I 3 36 36 36 I 36 36 I I 36 3 I I IE I I I 36 I I 36 3 3 I I 36 I H I 3 36 3¢ ¢

UNDEFIRED SYHBOL

SOURCE STATEMENT
MvC  0(1,RP),0(RQ)
TFA BAL 15, TNSHR+2
HYC  0(1,RP),0(RQ)
TH 0(RQ),X*20"
BO TFA
B ENTRY1
TNSHR BCTR RP,0
BCTR RP,0
CR RP ,HAPORG
BL TNSHA
TNSHB BCTR RQ,0
CR RQ,MAPORG
BCR 10,15
LR RQ,SIZE
BR 15
TNSHA LR RP,SIZE
B TNSHB
(INCLUDING THE FLAG, IF ANY).
THE WRAP-AROUND FEATURE IS INCLUDED.
TR31 BAL  15,CONVPQ
NVC  0(1,RP),0(RQ)
™ 0(R@J,X¥0AT
8O ENTRY1
BAL  15,TRWR
B TR31+4
TRHR LA RP,1(RP)
CR RP,SIZE
BH TR31B
TR31A LA RQ, 1(RQ)
CR RQ,SIZE
BCR  BNH,15
INCORRECT REGISTER OR MASK SPECIFICATION
LR RQ,MAPORG
BR 15

CONVERT P AND Q ADDRESSES
HMOVE ONE CHARACTER

TEST IF RECORD MARK

YES, EXIT

TEST FOR WRAP-AROUND

LooP

RP=RP+1

IS RP GREATER THAN SIZE
YES,BRANCH

NO,RQ=RQ+1

IS RQ GREATER THAN SIZE
NO,RETURN TO CALLER

YES,RQ=HAPORG
RETURN TO CALLER



AZ5B 1620 SIMULATOR PAGE 54

LOC OBJECT CODE ADDR1 ADDRZ STHT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81
000D0G 1886 1905 TR31B LR RP,HAPORG RP=HAPORG
000D02 47FC OCF4 00CF4 1906 B TR314A *



A25B

1620 STMULATOR

LOC - OBJECT CODE

005006
000D0A
00ODOE
000D12
000016
000D18
000D1A
000020
000024
600524
000D2E
000032
000036
000D3A
000D3E
000D42
000D45
000D4C
000D50
000055
000D5A
000D5E
000D62
000D66
000D6A
000D6E

4SFQ
4289
9101
4780
1848
06A0
B200
9400
D100
9505
4780
4720
9103
4740
45FQ
D108
9120
4780
B300
47F0
9101
4710
910F
4770
4DF
47F0

0902
OF58
OF58
G9F0

5000
0F58
0F58
0F58
0D6A
0D3E
OF56
0D5A
0CBS
9600
9000
07F6
9500
OD3E
0F58
0D6A
9000
0D3E
9000
0D3E

8000
4000

8000

8000

ADDR1 ADDR2

00F56

00000
00F58
00F58
00F58

00F58
00000
00000
00000
00F58
30300
0608900

60A00

00902
00Fs8

009F0

00000
06000

00D6A
00D3E

00D54A
06CB6
06000
007F6
00000
00D3E
00DoA
00D3E

00D3E

STHT

1908
1909
1910
1911
1512

1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927

1529
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1542
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954

1957
1958

SOURCE STATEMENT
AIF  (NOT &DISK).NODSK?
ANOP
EQU  CODERR
(NOT &TRANS).NOTRN1

.NODSK?
TRNM30
.DSKX14

CODE OPERATION ERROR
ADDIT INSTRUCTIONS

ANGP
AIF

3696 K 3 I e 36 3 6 I HE I I3 e W3 I I I EHE ]I D I IE I I I I I I 3 I 6 I3 3 36 I 36 3 I3 636 I F 3 3 I 3] 3 I I 36 36 I 6 36

TRANSFER NUMERICAL STRIP

THE P AND Q ADDRESSES ARE CONVERTED. THE P ADDRESS IS TESTED. IF
THIS ADDRESS IS ODD, THE FIRST NUMERIC DIGIT IS MOVED FROM THE
P FIELD TO THE Q@ FIELD, AND THE SECOND NUMERIC DIGIT IS TEST-
ED. IF IT IS DIFFERENT FROW 5,
ZONE PART OF THE Q DIGIT, OTHERWISE AN 'F' IS MOVED INTO THE ZONE
PART OF THE Q DIGIT. THEN, A LOOP IS ENTERED TO MOVE EACH NUMERIC
DIGIT FROM THE P ADDRESS TO THE Q ADDRESS. A TEST FOR A FLAG TER-

ASM H V 05 22.10 05/07/81

HINATES THIS SEQUENCE.

oK K K K K K K K XK K X

*®
*
*
*
*
*
20R 1, A 'D* IS MOVED INTO THE *
*
*
*
*
*
*

I I H I I3 I M HH A W IR R MW NN NN I IR NI M NI NN NN NN RMMH R AR MR HRRIR

TNS72 BAL  15,CONVPQ CONVERT P AND @ ADDRESSES
STC  RP,STC TEST IF P ADDRESS IS ODD
™ STC,A'01Y e
BZ ERRORP NO,P IS INVALID
LR HR1,RP YES,PUT P-1 IN KR1
BCTR HR1,0 *
HWVC  0(1,RQ),0(RP) MOVE LAST NUMERIC FROM P TO @
NI STC,X'00Y CLEAR STC
HUWN  STC(L1),0(HR1) HOVE LAST ZONE FROM P
CLI  STC,X'057 COHPARE ZONE WITH 5
BC 8,TNSB EQUAL , BRANCH
BC 2,TNSA HIGHER,BRANCH
TH STC,X'03" LOWER, TEST IF EQUAL TO 1 OR 2
BC 4,TNSC YES,BRANCH
TNSA BAL  15,TNSHR TEST FOR WRAP-AROUND
HYN -~ 0(1,RQ),0(RP) HOVE NUMERIC FROM P TO Q
™ 0(R@),X*20°" TEST IF § FLAGGED
BZ ENTRY1 YES, EXIT TO 'BIR'
MvZ  0(1,RQ),0(RP) NG, MOVE ZONE FROM P T0 Q
B TNSA BRANCH TO TNSA
TNSC ™ STC,X'01" TEST IF EQUAL 1
BC 1,TNSB YES,BRANCH
TH 0(RQ),X"OF" NG, TEST IF NUMERIC EQUAL 0
BC 7, TNSA NO , BRANCH
TNSB NI 0(RQ),X'DF* HMOVE 'D' TO § ZONE
8 TNSA BRANCH TO TNSA
696 936 9636 X F 96 34 e 369604 56 6 35 6 3 36 H Y 36 36 96 53636 36 4 3 3 Fe 06 33636 1 3 3636 HE I K 930 JIK 3 6 6 J 2 I 36 2 % 3 34 K e

*

*



AZSE

1620 SIHULATOR

LoC OBJECY CODE

000072
000076
000D7A
000D7E
000052
000084
000D8A
00006E
000092
000096
000094
000DSE
000DAD
000DA6
000DAA
000DAE
000DE2
000036
000DBA
000DBE

45F0
4280
9101
4780
0480
D106
9650
9128
4789
92F7
45F0
0680
0100
96F0
92F7
9120
4710
47F0
92F5
47F0

0902
0F53
ors

4970

8001
8001
9090
0DBA
8000
0CB8

8001
8001
8000
9000
009
07F6
8000
0094

9000

9000

ADDR1 ADDR2

G0FS8

00001
G000l
80000

60000

00001
60001
80000
06000

069000

006902
00F58

009F0
00000

00DEA
¢0CBs
00000

00D%4
007F6

00B%A

STMT

1959
1960
1961
1962
1963
1964
1965
1966
1967

1969
1970
1971
1972
1973
1974
1975
1976
1972
1978
1979
1980
1981
1982
1383
1984
1985
1986
1987
1988
1969
1990

SOURCE STATEMENT

THE P AND Q@ ADDRESSES ARE CONVERTED TO BINARY.
TESTED. IF IT IS ODB, THE @ DIGIT, WITH AN 'F' IN THE ZONE PART,

A LOOP IS ENTERED TO EXTEND THE @ FIELD INTO THE P FIELD,

'F7' BYTES INTERLEAVED.

*
¥*
¥*
¥*
% IS5 MOVED TO THE P ADDRESS.
*
*
*
¥*

TRANSFER NUMERICAL FILL *
»*

THE P ADDRESS IS *

*

A TEST FOR A Q DIGIT FLAG IS MADE AND

HITH =

%*

*

PAGE 56

ASM H V 05 22.10 05/07/81

F I I I IS H MR N W IEN RN N AR IR MR AR I RFRMH I MR R RN KR RFNNR RN R

THF73 BAL
STC
™
BZ
BCTR
HVN
Ol
™
BZ
HVI
BAL
BCTR
HVN
0l
MVI
™
BO

B
HYI
B
AGO
.TRNSX1 ANOP

TRFA

TNFB

15,CONVPQ
RP,STC
STC,X"01"
ERRORP
RP,0
1(i,RP),0(RQ)
1(RP),X'FOT
0(RQ),X20°
TNFB
0CRP),X"F7?
15, TNSHR+2
RP,0
1(1,RP),0(RQ)
1(RP),X'FQ!
0(RP),X'F7?
0(RQ),X'20"
TNFA
ENTRY1
0(RP),X'F5"
TNFA
. TRNSX1

CONVERT P AND Q ADDRESSES
TEST IF P ADDRESS IS ODD

*
NO,P IS INVALID
DECREMENT RP BY ONE
HOVE @ DIGIT TO P DIGIT
HITH'F'IN ZONE

IS Q DIGIT FLAGGED

YES, BRANCH
NO,PUT'F7'AT RP

TEST FOR WRAP-AROUND

*

HOVE NUMERIC FROM Q TO P
HITH'F'IN ZONE

PUT'F7"AT RP ADDRESS

IS Q@ DIGIT FLAGGED

NO, LOOP

YES, EXIT TO 'BIR'
PUT'F5'IN RP BYTE

*



A258

LOC OBJECT CODE

000DC2
000DC6
000DCA
000BCE
000DD2
000DD6
000DDA
000DDE
000DEZ
000DE6
000DEA
00CDEE
000DF2

000DF6
GGODFA

G00DFE
00CE0Q
000E02Z
000ECS

1620 SIMULATOR

45F0
5080
95F0
4769
95FQ
4740
9200
47F0
95F0
4740
9210
910F
4750

910F
4758

0680
0650
910F
4750

8902
0928
BC0O
0DEZ
2000
0E4C
6003
ODEE
5000
0E4C
0003
8000
0E5C

2000
OESC

8000
0E60

ADDR1 ADDRZ STHT

00000
00000
80003
00000
30003
¢0000

000006

00000

00902
0G9E8

00DEZ
00E4C
GODEE
00E4C

00ESC

GOESC

00E60

1992
1993
1994
1995
1996
1997

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

2022
2023
2024
2025
2026

2027

2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043

SOURCE STATEMENT

PAGE
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ASM HV 05 22.10 05/07/81

3 36 3 I I 3T 36 3 HHEIE I 33 K 5E H6 I 36 3 I 3 3E 3 3 36 303 363 I3 3 JEI I IE I I I I I I I3 I I IE I I H I KWW

*
*
*
*

*

SECTION 2 %
LGGIC OPERATIONS *

*

FE 6 I I I H I H 3 I I I IE 3 36 30 3 I I 3 3 3K 36 I I H 3 3 I I H I HIHHH MKMW HK I H IR I N H

S T T I 3 326 32 56 I IE I F I HIEH I H I HHEI I I 3 W38 3 I IE I I3 3 I I 36 W 3 3 I I 3 36 3 I3 3 I I 36 36 I 36 3 3 I Je 3 3 I 3

Q FIELD.

FIELDx.
FLOK.

X K K K K K K K K K XK XK XK X X X X X X %X

SIGNS ARE COMPARED.
AND H/P INDICATORS.
THE Q FIELD ARE ZERO,

AFTER CONVERSION OF THE P AND Q ADDRESSES,THE P FIELD AND Q FIELD
UNLIKE SIGNS CAUSE THE SETTING OF THE E/Z
A SCAN THEN DETERMINES 1IF THE P FIELD ARD

AND IF THE P FIELD IS LONGER THAN  THE

IF THE P FIELD AND Q FIELD SIGNS ARE ALIKE, A COMPARISON ON ABSO-
LUTE VALUES IS PERFORMED BY THE 'COHP' SUBROUTINE.

THE COMPARISON IS COMPLETED WHEN THE NUMBER OF BYTES IN THE P
FIELD IS GREATER THAN OR EQUAL TO THE NUHBER OF BYTES 1IN THE @
OTHERWISE, THE ARITHMETIC CHECK INDICATOR IS SET TO OVER-

THE MINIMUM LENGTH OF THE TWO COMPARED FIELDS IS TWO DIGITS.
*THE COMPARISON IS CORRECT UP TO THE END OF THE SMALLER ONE OF
THE COMPARED FIELDS.

KK K K K K X X XK XK % K X K K X X X ¥ X

3 HE F H 36 2 I I 3 I I 3 F6 3 H I I3 H 56 I3 3 H I 36 I3 3 HEFE I I3 36 36 3636 36 36 I IE I I I I I I3 I I H I3 H I H K N 3¢

Cz4 BAL
ST
CLI
BC
CLI
BL
MVI

B

CZ24A CLI
BC
MVI

C24C ™
BC

* BC
™
BC

* BC

C24E BCTR
BCTR
™
BC

* BC

15, CONVPR
RP,INITP
0(RP),X'FO"
18,C24A
0CRQ),R'FO"
C24B
HPEZ,XY00"
c24C
0(RQJ),X'FO"
10,0248
HPEZ,X'10"'
0(RP),XOF"
BOM,C24ARC
BOMW,ENTRYO
0CRQ),X"OF"
BOM,C24ARC
BOM,ENTRYO
RE,0
RQ,0
O(RP),X"OF"
BOM,C24AR1
BOH,ENTRYO

CONVERT P AND @ ADDRESSES
SAVE P ADDBRESS

IS P FIELD POSITIVE
YES,GO T0 C24A

NO,TEST @ SIGN POSITIVE
NO , BRANCH

YES,SET H/P,E/Z = OFF

*

IS Q FIELD POSITIVE

YES,GO TO C24B

NO,SET H/P=0N,E/Z=0FF

IS P FIELD EQUAL TO ZERO

GO TO TEST IF OVERFLOW OCCURV1LZ
NO,RETURN TO 'BIR'(DELETED) VIL2
YES,IS Q FIELD EQUAL TO ZERO

GO TO TEST IF OVERFLOMW ViL2
NO RETURN TO 'BIR'(DELETED) ViL2
YES,RP=RP-1

RQ=RQ-1

IS P FIELD EQUAL TO ZERO

GO TO TEST IF OVERFLOW ViLz
NO,RETURN TG 'BIR'(DELETED) V1L2



AZ5B

LOC OBJECT CODE

00CECA
00CEQE

0O0E12
000E16
000E1A
000E1E
000EZ2
000EZ6
000E2ZA
000EZE
000E32
000E36
000E38
000E3C
000E40
000E44
000E4S
000E4C
000ES0
000E54
000ESB
000ESC
000ESE
000E60
000E64
000E6S
000E6T
GO0E7Z0
000E74
00OEZ8
0GOEZC

1620 SIHMULATOR

9L0F
4758

9120
4780
9120
4750
9201
45F 0
47FQ
9120
4780
0680
910F
4750
47F0
9201
4770
9200
45F 0
4700
47F0
0680
0650
9120
4780
9120
4780
47F0
9120
4780
47F0

9900
SE60

9800
CE2E
80600
0DFE
0003
357C
07F6
8000
0E44

8000
07F6
0E2E
0603
07F6
0ESS5
CEBC
0E26
07F6

8008
0E24
9500
07F6
GESC
9000
07Feé
CE26

000EBO 45F0 0906
000EB4 4195 0600B
000EE8 47F0 GDC6

60000

006000
$0300
00003

60000

40000

¢0003
00E55

§e000
66000

60000

ADDRL ADDR2

00ESD

0GEZE
00DFE

6157C
007F6

00E44
007F6
00EZE
007F6
g0EBC

00EZ6
007F6

00E74

007F6
0CESC

007F6
00EZ6

00906
6000E
00DC6

STHT

2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075

2078
2079
20380
2081
2062
2083
2084
2085
2086
2087

2089
2090
2091

SOURCE STATEMENT

€241
Cz4D

C24F
C24B
NOQERD
C24ARC
C24AR1

C244R2

™
BC
BC
™
BZ
™
BC

0(RQ),X"0F"
BOM,C24AR1
BOM,ENTRYO
0CRQ),X"20"
C24D
0(RP),X"20"
BOM,C24E
HPEZ,X'0L1"
15,ARCHK
ENTRYO
0(RP),X'20"
C24F
RPF,0
B(RP),X'OF*
BOM,ENTRYO
W)
HPEZ,X'01"
ENTRY(
NOQEND+1,X00"
15, COHP
NOF,C261
ENTRYO
RP,0
R@,0
0(RP),X"20Y
8,C24AR2
0CRQ),X'20"
8,ENTRY0
C24ARC
0(RQ),X'20"
8,ENTRYQ
C241

PAGE
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ASH H V 05 22.10 05/07/81
YES,IS Q FIELD EQUAL TO ZERO

GO TO TEST IF OVERFLOM

ViLz

NO,RETURN TO "BIR'(DELETED) VILZ

YES,IS Q FIELD FLAGGED
YES,BRANCH

NO,IS P FIELD FLAGGED
YES,LOOP

NO, SET H/P=0FF,E/Z=0ON
ARITHHETIC CHECK TESTING
RETURN TO 'BIR!

IS P FIELD FLAGGED
YES,BRANCH

KO,RP=RP-1

IS P FIELD EQUAL TO ZERO
NO,RETURN TO 'BIR'
YES,LOOP

SET H/P=0FF,E/Z=0N
RETURN 10 'BIR'

SET SHITCH NOQEND OFF
COHPARE SUBROUTINE
SKHITCH NCQERD

RETURN TO 'BIR'

RP=RP-1

RQ=RQ-1

IS P FIELD FLAGGED
YES,BRANCH

NO,IS Q@ FIELD FLAGGED
YES RETURN TO 'BIR'
NO,LOOP

IS Q FIELD FLAGGED

YES RETURN TO '"BIR'

NO GO TO ARITH CHECK SUBR

ViL2
ViL2
ViLz
ViLz
ViLe
ViL2
ViL2
ViLe
viLz
ViLz

FEFE 5 36 e 3 F 336 3 I I FEIEIEIEN FEIEIE 52 I 30 33 FE I I3 36 I I I I 33 M FEIE I IEIEIE I FE I 36 3 I I I I I I I I I F W HH I

COMPARE IMMEDIATE ,
OPERATION IS AS FOR THE ABOVE "COHMPARE" INSTRUCTION EXCEPT  THAT

UE CORRESPONDING TO THE RIGHTMGST BOUNDARY OF THE 1620 INSTRUCT-

ION.

* *
* *
* *
* ¥*
% ONLY THE P ADDRESS IS CONVERTED. THE Q ADDRESS IS GIVEN THE VAL-
¥* *
* *
* *
* %

FE I K H I F 336 FIE I3 6 36 I IS IEIE N I I 3 3¢ 3 I 38 56 36 336 I 32 334 3¢ I 3 3 3 3 H 3 363K 3 39 3K 3 I3 3 36 I 36 3 I 36 36 H H# He 5638 %

CH14

BAL
LA
B

15,CONVP
RQ,11(CNTR)
C24+4

CONVERT P ADDRESS
RQ = CNTR + 11
GO TO COMPARE



A258

1620 SIMULATOR

LOC ©OBJECT CORE

000E8C
00CESD
000E96
000E9C
000EAD
0GCEAS
000EAS
000EAC
GOOEAE
000EBD
000EB4
G00EEA
G600ECO
00CECY
00CECE
G00ECC
00CEDO
000ED4
000EDS
000£0C
0COEEQ

000EE4
0COEES
G00EEC
000EEE
GC0EF2
000EF6

000EFA
000EFE
00CF02

0GOF04
000F 08

4140
D100
D100
5500
4740
4780
9210
0586
0690
41AA
D100
D100
9509
4720
4740
9120
4780
9120
4710
97F 0
47F0

9120
4780
0680
910F
4780
9210

5880
95F0
074F

9501
078F

0601
GESD
630
OF30
0r10
0F18
0803

0001
0EC1
GF30
0F 30
0520
0F25
9300
0EE4
8000
OEAC
0E55
0EFA

8000
CEFA
8000

OEE4
6003

09E8
6000

6003

9000
83490

9000
8000

ADDR1 ADDR2

00ESD
e0F30
00F30

£oco3

GOECI
00F30
GCF30

00000

00000

0CESS

00000

00030

600e3

00000

00003

00001
00000
00000

0CF10
00F18

00001
00000
60600

00F20
00F28

OCEE4

0CEAC

00EFA

00EFA

0OEE4

009E8

STHT

2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107

2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129

2131
2132
2133
2134
2135
2136

2138
2139
2140

2142
2143

SOURCE STATEMENT

PAGE 59

ASM HV 05 22.10 05/07/81

T FIE I3 3 5 53 H K HF I I K 33 K I3 I K63 R K3 I3 K I I I N H I H I I I K IR MWK HKIHK K KN H K HHRHH KK

*
*

*

*

*

* .

% THE COMPARISON OF THE P AND Q FIELDS IS MADE,DIGIT BY DIGIT, FROM
* ALL THE INDICATORS ARE SUSEQUENTLY MODIFIED. NEI-
*

*

*

*

*

'COMPARE® OPERATION,

KK K K XK K K K K X K X

FEHHIH KK HF IR NI R FEHARRRHRR IR R IR FRRRHERHHREHXRHERRRRRRRRRKRRERARRRERHN KR F

'COMP' SUBROUTINE
THIS SUBROUTINE IS USED BY THE FIXED-POINT
AND THE FLOATING-DIVIDE OPERATION.
RIGHT TO LEFT.
THER THE P FIELD NOR THE Q FIELD IS ALTERED.
OUTPUT UPDATING OF H/P AND E/Z INDICATORS
COMP LA HR1,1
HVN  COMPA+1(1),0(RQ)
MVUN  ACOMP(1),0(RP)
COMPA CLI  ACOMP,X'00'
BL COMPB
BE COMPE
MVI  HPEZ,X'10'
COMPF BCTR RP,0
BCTR RQ,0
LA WR1,1(HR1)
MVN  COMPC+1(1),0(RQ)
HVN  ACOMP(1),0(RP)
CoHPC CLI  ACOMP,X'00"
BH COMPB1
BL COMPEL
COMPD ™ 0(RQ@),X*20"
BZ COMP1
™ 0(RP),X20°
BO COMPF
MVI ~ NOQEND+1,X'FO"'
B conpP2
COMP1 ™ 0C(RP),X'20°
BZ CoMP2
BCTR RP,0
™ O0CRP),XOF"
BZ CoMPL
MVI  HPEZ,X'10'
COHP2 L RP,INITP
CLI  O(RP),X'FO’
BCR 10,15
CLI  HPEZ,X'01'
BZR 15

WR1=1

COHMPARE P NUMERIC
HITH Q@ NUMERIC

*

LOWER

EQUAL

SET H/P=ON,E/Z=0FF
RP=RP-1

RQ=RQ-1

HR1=KR1+1

COMPARE P NUMERIC
WITH @ NUMERIC

*

HIGHER

LOKER

IS Q@ FIELD FLAGGED
YES,BRANCH

IS P FIELD FLAGGED
NO,LOOP

SET SWITCH NOQEND ON

IS P FIELD FLAGGED
YES,BRANCH

NO,RP=RP-1

IS P FIELD NUMERIC = 0
YES,LOOP

SET H/P=ON,E/Z=0OFF

RESTORE P ADDRESS
IS P FIELD POSITIVE
*

NO,IS E/Z ON
YES,RETURN TO CALLER



A25B

Loc

GO00F 0A
000FCE

000F10
000F 14
000F18
000F1C
000F20
000F24
DCOF2Z8
000F2C

000F30

1620 SIMULATOR

OBJECT CODE

9710 0003
07FF

9200 6003
47F3 CEAC
9201 0063
47F8 GEAC
9216 0093
4770 BECC
9200 0063
47F0 QECC

8000

ADDR1 ADDRZ
00003

STMT  SOURCE STATEHENT

2145
2146

2148 COMPB

2149

2150 CCMPE

2151

2152 COHMPB1
2153

2154 COMPEL
2155

2157 ACOHP

XI
BR

MVI
B
HVI
B
HVI

B
HVI
B

nC

HPEZ,X'10"
15

HPEZ,X"00"
COHPF
HPEZ,X'01"
COMPF
HPEZ,X"10"
COMPD
HPEZ,X'00"
COMPD

Xrggoc”

PAGE 60

ASH H V 05 22.10 05/07/81
NO,EXCLUSIVE OR WITH H/P
RETURN TO CALLER
SET H/P,E/Z = OFF
:ET H/P=0FF ,E/Z=ORN
ZET HP ON,EZ OFF
EET H/P, E/Z = OFF

BYTE FOR COMPARING P AND Q



AZ5B

Loc

000F32
000F36
000F34
000F 3E
000F42
000F 44
000F48
000F4C
00CF50
000F54
000F58

00CF5A
000FSE
000F62
000F66

00CF6h
000F6E
00CF72
000F76

1620 SIMULATOR

OBJECT CODE

45F0
S10F
4780
45F0
1858
42590
9101
4760
45F 0

051€
908G
07F6
3906

0F58
0F58
07FA
00F4

00000192

45F0
9120
4780
47F s

45F0
9104
4710
47F0

9912
9000
07F6
OF3E

091E
9000
07F6
OF 3E

80000

00F58

£0000

00000

ADDR1 ADDRZ

0091E

007F6
30906

00F58

00774
CO00F4

0091E

007F6
00F3E

0091E

007F6
00F3E

STMT

2159
2160
2161
2162
2163
2164

2166
2167
2168
2169
2179
2171
2172
2173
2174
2175
2176

2179
2180
2181
2182
2183

2185
2186
2167
2188

2191
2192
2193
2194
2195

2197
2198
2199
2200

SOURCE STATEMENT

FEHRRHRH R HHHH IR AR HHF MR I IRRKNF KN IHH R IR K I K I I H KKK I I I HH KK I HK KK

* %*
* BRANCH ON DIGIT *
* BRANCH *
* *
I K I3 F 36 I I I 3 3 HHK HIEHK KK I I H 5K I I I3 I I 363 3 36 33K 36 I H 56 I K 36 5636 36 6 36 36 36 I I3 I I, I IEMHIEH W HHHKH

BD43 BAL  15,CONVQ
™ 0(RQJ),X0F"

CONVERT @ ADDRESS
TEST IF DIGIT

BZ ENTRY1 NG,GO TO 'BIR"
B49 BAL  15,CONVP CONVERT P ADDRESS

LR CHTR,RP SET NEW INSTR. COUNTER
TESTBR  STC  CNTR,STC

TEST IF BRANCH ADDRESS CORRECT
*

™ STC,X'01*
BC 8,ENTRY2 YES,BRANCH
BAL  15,MESTOP NO,ERROR,STOP SIMULATION
DC  A(NOBRAD) *
STC DS H *
3669636 3 36 56 3 356 5 X6 566 He 356 HH 3 I HH K 3K KK J 6 36 KK 2 3 K36 3 4 K 644 K 6 3

* *
* BRANCH NO FLAG *
* *
FHHHHHHIEII KR KK I3 66 3 5656 5K 3363 36 3366 26 336 3 X e H K 0 KK H KKK K

BNF44 BAL  15,CONVQ
™ 0(RQ),X20" TEST IF FLAG
BZ ENTRY1 YES,GO TO 'BIR'
B B49 NO,BRANCH TO B49

CONVERT @ ADDRESS

FE3E 563 3 3K 363 36363 I3 363 36 36 363 F I I I K363 536 3 I 3 36 36K K I3 3 I I3 3 I 3 3 H I3 96 3 I I 3 H I I3 H I I 6 I 3 36 K 5

* *
* BRANCH NO RECORD MARK *
® *

K3 I I I H I F I FEH I I I I I 3 I T I IEIE I 56 I I 3 3 56 3 3 5 36 3¢ 36 I I 36 56 36 I 3K 3 3¢ I 3 I I 3 ¥ 3K e I 3% 3¢ 5 ¥ 36 3¢

BNR45 BAL  15,CONVQ CONVERT Q ADDRESS
™ 0(RQ),X'0AY TEST IF RECORD MARK
BO ENTRY1 YES,G0 TO *BIR"

B B49% NO,GO TO B49

PAGE
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AZ5B

LOC OBJECT CODE

000F7A
00CF7E
0COFA2Z
000F86
000FBA
000F8E
000F94
000F95
000FSC
000FSE
C00FAZ
000FAG
00OFAA
000FAE
000FB0
000FB4
000FES
000FBC
000FCO
000FC4
000FC3
000FCC

1620 SIMULATOR

9290
9200
4195
$10C
4740
F271
960F
4FAQ
1880
4384
4280
43BA
4780
1AM
48CA
9100
4779
4700

47F0 0

9700

4700

47F0

0FBD
OFCY
geos
9800
OFEC
g3e0
G9E7
09E0

0FDC
0r 85
3084
OFCS

00FBD
0CFCY

00000

9000 OQ%ED
00%E7

00000

20000

60008

00FBC
00000

009E0

00FDC
0CFE5
01044
00FCS

01004
00FC4
00F3E
007F6

007F6
00F3E

ADDR1 ADDRZ  STHT

2202
2203
2204
2205
2206
2207
2208
2209
2218
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220

2222
2223
2224
2225
2226
2227
2228
2229
2730
2231
2232
2233
2234
2235
2236
2237
2238
223%
2240
2241
2242
2243

SOURCE STATEMENT

ASM H V 05 22.1

IF SO REQUIRED.

SET BNIS1 SWITCH OFF
SET BNIS2 SHITCH OFF
LOAD ADDRESS OF Q8

TEST INDICATOR VALIDITY
BRANCH IF INVALID

PACK Q8 AND Q9

CONVERT INTO BINARY

CLEAR WR2 REGISTER

GET TESTING MASK AND STORE IT
IN TEST UNDER MASK

GET XOR MASK &ND STORE IT 1IN
EXCLUSIVE OR INSTRUCTION

*

LOAD ADDRESS OF TESTED BYTE
TEST INDICATOR BYTE

BRANCH IF IHDICATOR ON
SWITCH 1 FOR BNI4Z

*

SET INDICATOR OFF (IF REQUIRED)
SHITCH 2 FOR BNI4?7

0 05/07/81

*
*
*
*
*
*
3*
*
*
*
*
3*
*
*
*
*
*
%

I T H N I F I 333K 3 I3 I I e 363 I Je K 33 K3 K33 I I 63 3 I3 33 36 363 J 36 3 I J6 I 3¢ D6 I 36 3 I I I K 3 6 3 3 H¥e K
¥*
* BRANCH INDICATOR
*
* THE DIGITS Q8 AND Q9 ARE CONVERTED INTO BINARY IN ORDER TO OBTAIN
% AN ADDRESS FOR THE HALFHORD TABLE 'INDICA' AND FOR THE BYTE TAB-
% LES 'INDICH' AND INDICX'.
¥*
% THE HALFWORD TABLE 'INDICA' PROVIDES THE INDICATOR ADDRESS IN THE
% DATA FIELD OF THE SIMULATOR (SEE UNDER "CONSOLE SIMULATION' - BE-
% GINNING OF SIMULATION).
*
% THE BYTE TABLE 'INDICM' PROVIDES THE MASK WMHICH ALLOWS TESTING OF
* THE INDICATOR BIT.
*
% THE BYTE TABLE 'INDICX' PROVIDES AN EXCLUSIVE-OR MASK THAT ALLOWS
» CLEARING OF THE INDICATOR BIT AFTER TESTING,
*
36 I I I 3 36 FoF 5 3 56 5 36 H I 36 5 58 3¢ K I6 3 I H6 36 I I H M I HK H IR I H KKK IR NRHHSER NI H IR K F R KRR
BI46 MVI  ENIS1+1,0

MVI  BNISZ2+1,0
BIA LA RQ,B(CNTR)

™ 0(RQ),X'0C’

BC  4,BNISL

PACK BUFFQ(8),0(2,RQ)

OI  BUFFQ#7,X'OF' SET + SIGN

CVB  WR1,BUFEQ

LR WR2,0

IC  WRZ,INDICM(HRL)

STC  WRZ,BIC+1

IC  HRZ,INDICX(HR1)

5TC  WRZ,BID+1

AR HRI,WRL

LH  KR3,INDICACHRL)
BIC T O0(KR3),X'00"

BC  7,BID
BNISI  BC  NOP,B49

B ENTRY1
BID XI  O(HR3),X'00"
BNIS2 BC  NOP,ENTRV1

B B49

BRANCH TO B49



AZ5B

LOC OBJECY CODE

000FDG
000FD4
000FD8

GOOFDC
000FE6
000FF0
0GOFFA
0601004
601008
00100C
001010
001014
001018
00101C
001620
001024
001026
60102C
001030
001834
001038
00103C
001040
001044
001048
00104C
001050
001054
001058
00105C
001060
001064
001068
60106C
001070

1620 SIMULATOR

92F0 OFED OGFBD
92F0 OFCY 0OFCY
47F0 CFE2

0050402010008040
0010011110010000
0000600000060000
0402010402010402
00000FFO
00006001
00660001
60000001
00000001
00000FF0
00000962
60000002
00000FF0
00600005
00000FFO
00000003
00000003
00000003
00000004
06008904
00000FF 0
00000FF0
GO0OOFFO
00000002
00000FFO
0GO0OFFQ
00000FF 0
00000FFQ
00000FF 0
06006002
00GOOFF O
00000FF0

00F82

ADDR1 ADDRZ STMT

2245
2246
2247
2248
2249
2250
2251

2253
2254
2255

2258
2259
2260
2261
2262

2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
22727
2278
2279
2280
2281
2282
2283
2284
2285
2266
2287
2288
2289
2290
2291
2292
2293
2294
22%5

PAGE 63

SOURCE STATEMENT ASM H V 05 22.10 05/07/81
I NN I 333256 2356 X536 5 3656 56 66 36 36 3 3 K I K R I HH K HH K HH K H K HHH KK KKK
% *
* BRANCH NO INDICATOR *
* *
% 5AME COMMENTS AS FOR 'BRANCH INDICATOR'. *
* *

FEHHH I HHIIEHR HF I IR FEFHIFH I KIS K I H I H K I I K 3 I 36 I I I 58I I I 36 I I M H I I I3 36 3 H H K 3 K 3¢

ENI47 MVI  BNIS1+1,X'FO! SET BNIS1 SWITCH ON

HVI  BNISZ2+1,X'FO' SET BHIS2 SHITCH ON

B BIA GO TO BI-46
SO 3634 33 36 3K 3 3566 363 3656 6 5 56 6K 39 6 636 363696 5 H X6 36654 3 3 36 96 3K 3 696 3 K H I 6 K 64 K K6 KK 3K 2
* *
* TABLES FOR INDICATOR TESTING *®
* *
566 2 5696 636 5 656 56 3 36 36 56 36 5 36 36 6 336 6 6 36 36 56 36 256 66 3365636 3 3 6 6 36 56 56 6 9 3 6 36 26 5636 6 3 36 36 6 4 K M %

INDICH BC X'00804020100080400001" MASK TABLE
DC X'001001111001000000CF"
INDERR DC X'00000000000860000000°

DC X7040201040201045020107°

INDICA DC AC(CINDERR) ERROR
DC  A(PROSHI) INDICATOR 01
BDC A(PROSKI) INDICATOR 02
DC A(PROSHI) INDICATOR 03
DC A(PROSHI) INDICATOR 04
DC  A(INDERR) ERROR
DC  A(NYCHEK) INDICATOR 86
DC  A(NYCHEK) INDICATCR 07
DC A(IKDERR) ERROR
DC A(LASICD) INDICATOR 09
DC  A(INDERR) ERROR
DC ACHPEZ) INDICATOR 11
DC A(HPEZ) INDICATOR 12
DC A(HPEZ) INDICATOR 13
DC A(OFLGH) INDICATOR 14
BC  A(OFLOK) INDICATOR 15
BDC AC(IHDERR) ERROR
DC A(INDERR) ERROR
DC  A(INDERR) ERROR
DC  A(NYCHEK) INDICATOR 19
DC A(INDERR) ERROR
DC A(INDERR) ERROR
DC  ACINDERR) ERROR
BC A(INDERR) ERROR
DC ACINDERR) ERROR
oC A(NYCHEK) INDICATOR 25
DC A(CINDERR) ERROR
DcC A(INDERR) ERROR



A2SB

LOC OBJECT CODE

001074
601076
00107C
001050
001084
001088
00106C
001090
001094
001093
00109C
001040
001044
0010AE
001088
0010CZ

1620 SIMULATOR

00000FF 0
00000FF0
00000006
00000006
00000006
00000007
60000007
00000007
20080002
00000002
00000002
00000002
06000960000008040
0000003610010000
0000000000080000
0000600402000402

&DOR1 ADDRZ  STHT

2296
2297
2298
22%9
2300
2301
2302
2303
2304
2305
2306
2307
2308 INDICX
2309
2310
2311

DC
DC
bc
0C
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

SOURCE STATEMENT
bC .

ACINDERR)

ACINDERR)
A(IXBAND)
A(IXBAND)
A(IXBAND)
A(TAPE43)
A(TAPE43)
A(TAPE43)
A(NYCHEK)
A(NYCHEK)
A(NYCHEK)
A(NYCHEK)

ERROR

ERROR

INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR

X'00000000060080400001"
X'00000000100100000000°
X*00000000000800000000"
X*00000005020004020100"

30
31
32
33
34
35
36
37

39

PAGE 64
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AZSB 1620 SIMULATOR

LOC OBJECT CODE

0010CC 45F0
0010D0 41A5
001004 5040
001008 1858
0010DA 0680
0010DC D200
0010E2 0680
0010E4 0690
0010E6 D200
C010EC 9120
0010F0 4710
0010F4 92F0
0010F8 47F0

0010FC 45F3
001100 4155
001104 47FC

0502
600C
3134

8000 9000 00000

8000 9000 00000

9600
30E2
3100
OFa4

0906
0608
3000

80000
0110D

ADDR1 ADDR2

00902
goooc
01134

00000

00000
010E2
00F44

00906
00008
01000

STHT

2313
2314
2315
2316
2317

2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331

2334
2335
2336
2337
2336

2340
2341
2342

PAGE 65
SOURCE STATEMENT ASM H V 05 22.10 05/07/81

I3 I K KK I 6 3656 3656 6 56 NI 6 36 36 333636 9 6 6 3 3 6 3 6 36 3 K K K HH K K H KKK
* *
* BRANCH AND TRANSHIT *
* *
362656 9656 3 66 2 6 356 I K F S K546 36 KK 5 H 56 356 6 363636 3 6 6 36 56 3 H 696 9 3 656 3 6 3 6 36 3 e 6 6 3 6 2 36 6 3 ¢
B127 BalL  15,CONVPQ CONVERT P AND @ ADDRESSES
BT274 LA HR1,12(CNTR) WR1=INST.COUNTER+12

ST HR1,IR2 STORE WR1 IN IR-2

LR CNTR,RP INST. COUNTER= P ADDRESS

BCTR RFP,0 RP=RP-1

HVC  0(1,RP),0(R}) MOVE FIRST BYTE FROM Q TO P
BT127B BCTR RP,0 RP=RP-1

BCTR RQ,0 RQ=RQ-1

HVC  0(1,RP),0(RQ) MOVE ONE CHARACTER

™ 0(RQ),X"20" IS Q DIGIT FLAGGED

BO BT27B NO,LOOP

MVI  SWBB42+1,X'FO' SET SWITCH IN BRANCH BACK ON

B TESTBR GO TO TEST BRANCH ADDRESS
5636 9636 3 6 6 56 6 6 J6 6 3 3 36 36 3 56 3 6 3 36 296 6 3 3K I 6 2 6 2 3 366 36 6 6 3 K Fe K 2 6 3 6 2 3 6 9 6 N 26 e K 3
* *
* BRANCH AND TRANSHIT IMMEDIATE *
* *
3K HHHHH KKK KKK KKK I K35 K39 3636 26 363656 3566 6636 6 3 6 2 636 36 6 6 36 3 6 36 36 36 36 36 3¢
BTH17 BAL  15,CORVP CONVERT P ADDRESS

LA RQ, I1(CNTR) Q=RIGHTMOST ADDRESS OF INSTR.

B BT274 BRANCH TO BRANCH AND TRANSMIT



AZ5B

LOC OBJECT CODE

601108
g0110C

g01110
001114
001118
60111C
001120
001124
001126
00112¢
001130

001134

1628 SIMULATOR

4700
4700

45F0

3118
3124

G0F4

0000819D

5850
9200
47F0
5850
5000
¢200
47F0

Ui
3109
OF44
3134
3134
31¢0
0F 44

80000060

ADDR1

01199

01100

ADDR2

01118
01124

000F4
008FC
00F44
01134
01134

00F44

00A00

STHT

2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357

2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370

2372
2373
2374
2375
2376

SOURCE STATEMENT

PAGE
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KRR HH KRR HHHHH MM H RN HRRRRRNFHRRIERHKERIHKRHKHKERERRRIRRRR KR HHHKRXEAKXRRRRR

oK K KK K K K K KK X

BRANCH BACK

THIS SEQUENCE CONTAINS TWO PROGRAMMED SHITCHES =

- IF THE SAVE KEY IS DEPRESSED, & BRANCH IS EXECUTED

- IF SWITCH 'BT27' 'BTM17' IS DEPRESSED AFTER EXECUTION OF A 'BT'
INSTRUCTION, THE SEQUENCE ALSO EXECUTES A BRANCH.

IF NONE OF THESE CONDITIONS IS FULFILLED,SIMULATION STOPS AND THE
HMESSAGE 'MAR CHK' IS ISSUED.

KK K K K K K K K K XK X

I HH I K HEH I I I K I 3 HH IR K R K335 H 3 963 I3 I I 56 36 26 I 336 36 3 36 56 3 6 636 36 H K 4 3 3¢

EB42
SWBB42
*

BB42A

BB4ZB

IR2

.NODSK8
ENG55
.DSKX2

BC NOP ,BB42A
BC NOP,BB428

BAL  15,MESTOP
DC  A(NOBRAD)

L CNTR.FRL

MVI  BB42+1,X'00"

B TESTER

L NTR,IR2

ST 0,IRZ

MVI ~ SWBB42+1,X00"
B TESTER

DC_ Fro’

AIF  (NOT &DISK).NODSK3
AROP

EQU  CODERR

ANOP

YSAVE KEY' SHITCH ON, BRANCH

SWITCH IN BT27 AND BTM17 ON,
BRANCH

SEND MESSAGE 'NO BRANCH ADDRESS®'

AND STOP SIMULATION

LOAD INST. COUNTER WITH PR-1

SET SWITCH 'SAVE KEY' OFF

GO TO TEST BRANCH ADDRESS

LOAD INST. COUNTER WITH IR-2

CLEAR INTERNAL REGISTER IR-2

SET SWITCH BT27,BTM17 OFF

GO TO TEST BRANCH ADDRESS

COMMON PART OF SIMZ20
NO DISK



AZ58 1620 SIMULATOR

LOC OBJECT CODE

001133 45F0 0906
00113C 94DF 8000
001140 47F0 O7F6

001144 45F0 0906
001148 96F0 800
00114C 47F0 07F6

ADDR1 ADDR2Z

40000

00906
007F6

STMT

2378
2379
2380
2381
2382
2383

2385
2386
2387
2388
2359
2390
23%1
2392
2393

2395
2396
2397

23%9
2500
2401
2402
2403
2604
2405
2406
2467
2408
2409

2411
2412
2413

SOURCE STATEMENT

HEHHIPR KRR RN H RN KRR RRRR KW R R KRR RFRIRENRERER KKK ERRERERRXARNRRHRXNNXXN
* *
* SECTION 3 *
* PROGRAM CONTROL OPERATIONS *
* *
b3 3333333333332 333 3333333333333 3333333333333 33333333323333323333333.3.33.33.3
B3 3333333333333 3333333333333 3333333333 3333333 30333333333 33333333333.3.3.3.33.

SET FLAG

*

*

*

* AFTER CONVERSION OF THE P ADDRESS, A FLAG IS SET IN THE P
* DIGIT ZONE. THIS IS IMPLEMENTED BY AN 'AND IMMEDIATE' INSTRUCTION
% WITH *DF°'.

*

K K K K XK XK XK

FE3E 3K 5633 3 I H I I I HF I 3336 H 3 HH K I I M H M IS H NI H S I H I HHH I KK H K H KK

SF32 BAL  15,CONVP CONVERT P ADDRESS
NI 0CRP),X'DFY SET FLAG AT P ADDRESS
B ENTRY1 GO TO 'BIR?

K H WM N HR IR RHRHH NI RN KNI HMHRHHHEIHRH KR HIRIRIHRHRHIHHHRH KR RHNHHXKX

CLEAR FLAG AND NO OPERATION
AFTER CONVERSION OF THE P ADDRESS, AN 'OR IMMEDIATE' INSTRUC-
TION MWITH AN 'FOY MASK SETS THE ZONE PART OF THE P DIGIT TO A
HEXADECIMAL 'F'.

THE YNOP4l' INSTRUCTION CAUSES A RETURN TO *BIR" ENTRYL.

KoK K K K K K XK X
KK K K K K K XK X

FEIFK K H 3 HH K I 3 I3 33 3 K3 3¢ 3K K H K 3 3 I I 3 3 I 3 3 33K 32 3¢ 3 3¢ 203 36 I I 33 3 696 36 3 I 3K 36 36 I H I I HH K N H X K H 3¢

CF33 BAL  15,CONVP
0l 0(RP),X'FO"
NOP41 B ENTRY1

CONVERT P ADDRESS
CLEAR FLAG AT P ADDRESS
NO OPERATION, GO TO '"BIR'

PAGE
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A25E 1620 SIMULATOR PAGE 68

LOC 0BJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81

QOGS0 K KK X HEH 6K K 6T 3 I K636 3365636 336 6 3 H I e 6 36 36 DI Je I HE I I I KK MK K0
2416 * *
2617 * HALT *
2418 * *
2419 % THIS INSTRUCTION CAUSES A 'HALT' MESSAGE AND THE 1620 ADDRESS OF x
2420 % THE 'HALT' TO BE PRINTED ON THE CONSOLE TYPEWRITER. THE SIHULATOR %
2421 * THEN WAITS FOR OPERATGR ACTION. *
2422 * *
2423 * EACH EVENT CAUSING & 'HAIT FOR OPERATOR ACTION'HESSAGE GIVES CON-
2624 » TROL TO A SPECTAL ROUTINE THAT SENDS THE PROPER MESSAGE, ALTERS x
2425 * THE BRANCH INSTRUCTION OF 'BIRY TO A 'HO OPERATION' AND RETURNS x
2426 * 70 'BIR'. *
2627 % *
DGDE 355K K 56 K 3 P 3636 6K 96 36 336 3636 6 3 36 3 6 6 3 3 6 6 3 36 56 3 3 3 6 6 3 3 3¢ 36 6 36 36 6 6 3 36 6 6 6 3 3 6 3 36 3 4 6 3¢

001150 1845 2530 H48 LR HR1,CNTR WR1=CNTR

001152 1BA6 . 2431 SR WR1,H4APORG HR1=HR1-HAPORG

001154 4EAD G203 . 009D8 2432 CVvD  WR1,BUFFP CONVERT ADDRESS INTO DECIMAL

001158 60F U9DF 0C9DF 2433 0l BUFFP+7,X"0F" SET F SIGN

00115C F342 C1AC 09DD O0Q1AC 009DD 2434 UNPK  HLT+7(5),BUFFP+5(3) *

001162 45F0 0OF4 000F4 - 2435 BAL  15,MESTOP STOP SIMULATION

001166 0000

001168 CO008IAS 2436 DC ACHLT) *
2438 AIF  (NOT &TRANS).NOTRNZ ADDIT INSTRUCTIONS
GG HIIEIH N K I I HIEH KKK HIEHHN N K KNI H I K I NI HHHHHH K HH K HHHH KKK K
2441 % MOVE FLAG *
2442 * *
2443 * AFTER CONVERSION OF THE P AND Q ADDRESSES, THE Q@ DIGIT ZONE IS5
2444 * HOVED TO THE P DIGIT Z0NE. THEN, THE Q DIGIT ZONE IS CLEARED BY =x
2445 % AN YOR IMHEDIATE' WITH A HEXADECIMAL 'FO' UNLESS THE P AND Q@ AD-
2446 * DRESSES ARE THE SAME. *
2647 * *
2448 * NOTE  YHOVE FLAG' IS A SPECIAL FEATURE FOR 1620 MODEL 1. *
2449 * *
DGT 365636655565 5 3656 3 3 3 36 6 3 KK 3696 336 6 6 I K H HHEH 2 563636 3 36 6 3 3 6 H 3 2 36 96 36 2 6 I H M HEHH e HHH KN

001160 45F0 0902 , 00902 2452 MF71 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES

001170 D300 8000 3000 00000 60000 2453 HVZ  0(1,RP),0(RQ) HOVE FLAG FROM @ TO P

001176 4348 0000 00000 2454 IC HR1,0(RP) *

0601174 96F§ 9000 00000 2455 0l 0(RQ},X'FOY AND CLEAR THE FLAG AT Q ADDRESS

00117E 42A8 0000 00000 2456 STC  HWR1,0(RP) *

6011682 47F0 07F6 007F6 2457 B ENTRY1 GO TO 'BIR?

2458 AGO  .TRNXZ
2459 .TRWXZ  ANOP



A25B

LOC OBJECT CODE

001186
001184
00113E
001194
001194
00119E
001140
001142
001146

001144
0011AE

001182
0011B6
0011BA
0011BE
001ic2
0011Cs

1620 SIMULATOR

45F0
9200
D300
D300
5080
1848
1889
45F 0
4700

4700
5840

45F0
46E0
47FC
95F @
4780
47F0

0992
31AB
3345
3344
05E8

31F8
0000

305¢C
09EB

3548
31BE
0E26
3231
07F6
3184

011AB
9000 013AS
8000 013A4

01231

00902

00000
60000
009E8

011r8
60000

01D5C
009E8

01548
011BE
00EZ6

007F6
011BA

ADDR1 ADDRZ STHT

2461
2462
2463
2464
2465
2466

2468
2469
2570
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486

2488
2489
2490
2451
2492
2493
24%4
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507

SOURCE STATEHENT

PAGE
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E33383 3333 3333333333 3333333333333 3333 3.333333333335333.3333333 333333020001
* *
* SECTION 4 *
* ARITHMETIC OPERATIONS *
* *
FEIEIEHIE I HHKHH KX I I H I3 I3 I I3 3636 K 36 36 3 I I I 3636 56 I 36 I 36 36 36 I6 3 36 36 3636 36 26 96 I6 3 96 36 36 36 I 3 3 2626 3 MM HHHH %
b33 3233332333233 333333 3333335333 333333330322 333 3323333333223 23333332323
* *
* ADD *
* *
% THE P AND Q ADDRESSES ARE CONVERTED TO BINARY. THE BINARY VALUE
% OF THE P AND Q ADDRESSES, AND THE P AND Q SIGNS ARE THEN SAVED IN
% SIMULATED CORE STORAGE. CONTROL IS GIVEN TO THE 'FIXADD' SUBROU- x
% TINE. INDICATORS ARE UPDATED BY MEANS OF THE 'INDIC' SUBROUTINE.
% THEN, THE LAST CARRY IS TESTED. *
* *
% -IF IT IS ZERO AND THE SWITCH 'AQEND' IS 'ON', THE 'ADD' ROUTINE
% RETURNS TO THE 'BIR' ENTRY POINT WHICH HAY BE USED FOR INDICATOR
% DISPLAY. %
* *
% ~-IF THE LAST CARRY IS ONE,OR IF THE Q FIELD HAS NOT BEEN EXHAUST-
% ED, THE "ARCHK' SUBROUTINE IS ENTERED. THEN, THE 'ADD' ROUTINE
% EXITS TO THE 'BIR' ENTRY POINT USED FOR INDICATOR DISPLAY. *
* ¥*
E3 333333 033333333 333333 833333333333 333333333 Rttt ittt
a21 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES
ADDGA  NVI  ADD4A+1,X'00" SET SWITCH OFF
ADDSA  MVZ  ADSIGN(1),0(RQ) SAVE Q SIGN
ADD1A  MVZ  APSIGN(1),0(RP) SAVE P SIGN

ST RP,INITP SAVE P ADDRESS

LR KR1,RP LOAD HR1 = RP

LR KRZ,RQ LOAD WR2=RQ

BAL  15,FIXADD BRANCH TO FIXADD

BC  NOP,0 *

AIF  (NOT &INDEX).NOTIX2 INDEX INSTRUCTIONS
ADD4A  BC  NOP,BXF RETURN SWITCH FOR INDEX INSTRUCT

L HR1,INITP HR1= P ADDRESS

AGO  LIXXZ
JIXXZ ANOP

BAL  15,INDIC INDICATOR UPDATING

BCT  WRS5,ADD2A TEST IF CARRY
ADD3A B €241 ARITHMETIC CHECK TESTING
ADDZA  CLI  AQEND+1,X'FOQ" IS SHITCH AQEND ON

BE ENTRYO YES,BRANCH TO ENTRYO

B ADD3A N0,GO TO ARITH. CHECK



A258 1629 SIMULATOR PAGE 70

LOC OBJECT CODE ADDRL ADDR2 STHMT  SOURCE STATEMENT ASH H ¥V 05 22.10 05/07/81
DD L0 S22 9436 F6 369656 36 56 36 36 536 39696 96 6.3 6 336 3 36 3 36 36 36 36 X IE 366 36 3 36 36 3 H 3 6 36 36 6 36 ¢ 3656 96 36 96 e 2 636 3
2511 = *
2512 = ADD IMMEDIATE *
2513 % *

251G KN KK I I K655 I3 336 3 3 I3 396 2 6 3636 K36 36 56 36 96 3696 36 56 36 96 36 I 36 36 36 36 36 I6 36 6 36 36 6 36 36 36 36 3 I 36 6 2 36 36 3¢ 36

0011CA 45F0 €906 00906 2516 aM1l BAL  15,CONVP CONVERT P ADDRESS
0011CE 4195 000B 060008 2517 LA RQ,11(CNTR) LOAD RQ = CNTR+1l
C011D2 47F0 318A 01184 2518 B ADDo6A GO TO ADD

QT2 3 IR K 76 36 J6 56 36 36 56 3 36 3 363 36 3 96 36 36 36 96 36 36 36 36 3 3 36 36 56 363 3696 3636 2 36 36 36 36 36 36 I 36 36 36 36 36 36 36 36 6 36 36 36 36 36 3¢ 3¢

2522 * *
2523 % SUBTRACT *
2524 * *
2525 * BOTH THE P AND Q ADDRESSES ARE CONVERTED TO BINARY. THE Q SIGN IS *
2526 % SAVED IN 'AQSIGN®, THEN INVERTED. THE SEQUENCE FINALLY BRANCHES =
2527 * 10 THE 'ADD' ROUTINE. *
2528 x *
D5 2G5 5e 366 3 36 6 3 9 He 36 6 66 3 36 5666 K K 3 I N 32K 2 3 56 636 96 36 6 4 26 263636 6 33 36 2 K 2 HH KK

0011D& 45F0 0902 00902 2531 §22 BAL  15,CONVPQ COMVERT P AND Q ADDRESSES
0011DA D300 3345 9000 013A5 00000 2532 5274 HVZ  AQSIGN(1),0(RQ) *

G011EQ 9720 33A5 01345 2533 XI AQSIGN,X'20° INVERT Q SIGN

G011E4 9200 3148 01148 2534 MVI  ADD4A+1,X00"

GC11ES 47F0 3194 01194 2535 B ADD1A GO TO ADD

D530 HHHEHR M I I 5696 33 H I3 I 66 36 3 356 3 2 3 6K 36 6 36 36 3636 536 36 6 36 I H 4 H MR MK HHH KN HHRRHH

2539 * *
2540 * SUBTRACT IMMEDIATE *
2541 % ' *

ZOBZ FIHH6 I 2 H I 33 6H 3 3 56 3 3696 56 3 3 3636 3 36 36 6 36 636 3 3 656 56 36 36 56 3 36 36 56 36 36 36 36 36 36 36 36 I 6 36 36 3 I 3 I 36 3 36 H I H H X K 36

0011EC 45F0 0906 00906 2544 SH12 BAL  15,CONVP CONVERT P ADDRESS
0011F0 4195 000B 00008 2545 LA RQ,11(CNTR) RQ = CNTR+11
0011F4 47F0 31DA 0611DA 27546 B 5224 GO TO SUBTRACT



AZ58 1620 SIMULATOR

LOC OBJECT CODE

ADDR1 ADDRZ STMT
2548

SOURCE STATEMENT

AIF (&MODEL NE 1).NMOD1A FOR MODEL 1

2549 .NHOD1A ANOP

2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
257%
2575
2576
2577
2578
2579
2580
2581
2582
2583
2564
2585
2586
2587
2588

AIF (&HODEL RE 2).NMOD2 FOR MODEL 2

I I3 I IEIE I I I 36 36 I H 36 363 5 36 I 3K 36 36 36 3636 36 36 3 3 34 36 36 3 3636 I 36 3 3 I 36 I 3 36 3 36 36 I 6 I 36 I 6 I 3 I 3 I I 3, J I 363

*
*
*
*
*
*
*
*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3
*
*
*
*
*
*
*
*
*
*
*

FIXADD SUBROUTINE MODEL 2

THIS SUBROUTINE IS USED BY THE ADD/SUBTRACT AND  FLOATING-POINT
ADD/SUBTRACT OPERATIONS. IT PERFORMS THE ADDITION AND SUBTRACTION
(BIGIT BY DIGIT) OF TWO DATA FIELDS, USING THE SPECIAL TABLES BE-
LOW.

EXITS
THERE ARE TWO EXITS, A NORMAL ONE, AND A SPECIAL ONE USED AFTER
COMPLEMENTING. THE SPECIAL EXIT RETURNS TO THE CALLING  SEQUENCE

OPERATION

THIS SEQUENCE STARTS WITH A TEST OF 'APSIGN' AND YAQSIGN'.

IF THESE SIGNS ARE BOTH POSITIVE OR NEGATIVE,CVQ SWITCH IS SET ON
IF NOT CVQ SWITCH IS SET OFF FOR INSERTION OF THE NINES COMPLEM-
ENT OF Q DIGIT INTO & HORKING REGISTER.

THEN, CONTROL IS GIVEN TO THE YADDPQY SUBROUTINE TO PROCESS THE
FIRST P AND Q DIGITS.

FOR EASE OF UNDERSTANDING, THE 'FIXADD' SUBROUTINE HAS BEEN DI-
VIDED INTO FOUR LEVELS =

LEVEL 1 ~ AQEND - APEND

& TEST IS HADE TO DETECT A FLAG INDICATING THE LEFTMOST BOUNDARY
OF THE Q FIELD. IF THERE IS NO FLAG, THE Q ADDRESS REGISTER IS
DECREMENTED BY ONE. IF THERE IS A FLAG, THE Q ADDRESS REGISTER IS
LOADED WITH THE ADDRESS OF A DIGIT 'FO'. THEN, SHITCH YAQERD' IS
SET gN TO BYPASS THE P FLAG TEST AND DECREMENTING OF THE Q AD-
DRESS.

P FIELD TEST - SAME COMMENTS.
AR

666 I T I I HE NI HIEHIEH WIS K I HE I I I I I I I3 36 I 3636 36 33 36 36 36 3 3 36 3 3 3 K 4 K

*
*
*
*
*
*
*
*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3*
*
*
*

PAGE
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AZ258

1620 SIMULATOR

LOC OBJECT COBE

0011F8
0011FC
001202
001206
001204
00120E

001212
001216
001214
001Z1E
001222
601226
001228
001224
00122C
001230
001234
001238
00123C
00123E
001242
001246
001244
00124C

9200
D590
4780
9200
47F0
9ZF0

9200
9200
98CE
4700
4510
0680
0640
05680
4510
4700
9120
4780
06B0
4700
9120
4780
0680
9120

321F
3344
320F
32ED
3212
32ED

323F
3231
34p8
322C
32E8

3zE8
3Z3E
B0OO
3200

324C
8000
32DC

ACT0

33A5

ADDR1 ADDRZ STHT

0121F
01344

012ED
G12ED

0123F
01231

00000

00000

60000

01345
012CE

01212

014D8
0122C
012E8

012E8
0123E

012D0
0124C
01zpC

2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624

2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643

SOURCE STATEMENT

SE9636 9 36 3636 365636 96 36 36 336 3 53654 36 3 36 6 9 6 56 96 6 3636 56 H 36 6 36 6 36 3 936 36 36 6 3 36 3 96 3 36 369 6 3 36 3 36 36 3 3 3 6 3 6 3 2 3 2 9 9 4
..
LEVEL 2  ADDC

THE BYTE LOCATED AT ADDRESS 'WR1' ( (KHICH MAY BE EQUAL TO THE P
ADDRESS) IS TESTED FOR A FLAG AND THE PRECEDING ADD RESULT IS
STORED AT THE ADDRESS OF 'WR1' BEFORE THE BRANCH. IF THERE IS NO

* *
* *
* *
* *
* *
* *
* %*
% FLAG, "MR1' IS DECREMENTED BY 1 AND COMTROL IS GIVEN BACK T0 LE- x
% VEL 1. IF THERE IS A FLAG, THE ADD LOOP IS TERMINATED AND CONT- x
* ROL IS GIVEN TO LEVEL 3. *
* %*
% LEVEL 3  ADDA *
» THE P ADDRESS REGISTER IS RESTORED TO ITS INITIAL VALUE.IF COMPL- =
%  EMENTING IS REQUIRED , A TEST IS MADE ON THE LAST CARRY. *
% -IF THE LAST CARRY IS ONE, IT IS ADDED TO THE RESULTING P FIELD x
% WHICH BEGINS AT THE RIGHTHOST BOUNDARY. THIS OPERATION IS REPEAT-
% ED UNTIL EXHAUSTION OF THE CARRY. THE P SIGN IS RESTORED AND THE x
% 'FINADD' SUBROUTINE EXITS TO THE CALLING SEQUENCE. *
% -IF THE LAST CARRY IS ZERO, CONTROL IS GIVEN TO THE RECOMPLEMENT-
% ING LOOP WHICH SCANS THE RESULTING P FIELD AND PROCEEDS TO SYSTE- x
% MATIC NINES COMPLEMENTING.THE P FLAG IS RESET AND A TEST IS DONE
% ON THE VALUE OF RESULT,IF ZERO,P SIGN IS RESTORED,IF DIFFERENT *
% Q SIGN IS GIVEN TO P FIELD,AND FIXADD EXITS TO THE CALLING SEQ. %
% -IF COMPLEMENTING IS NOT REQUIRED,THE P FLAG IS RESET,AND P SIGN  x
% IS RESTORED IN THE RESULTING FIELD AND FIXADD EXITS TO THE CALL-
% ING SEQUENCE OF THE FOLLOWING INSTRUCTION. *
* *
FIXADD MVI  ADD5+1,X'00" SET SWITCH ADD5 OFF

CLC  APSIGN(1),AQSIGN COMPARE P AND Q SIGNS

BE ADD3 EQUAL BRANCH
ADD1 MVI  CVQ+1,X'00" SET SWITCH FOR COMPLEMENTATION

B ADD4 *
ADD3 MVI  CVQ+1,X'FO’ SET SWITCH OFF
ADD4 MVI  APEND+1,X'00" SET SHITCH APEND OFF

MVI ~ AQEND+1,X'00" SET SWITCH AQEND OFF

LM HR3,HRS,MCLEAR SET KR3,MR4,HR5=0
ADD5 BC  NGP,ADDF SWITCH FOR USE OF FLOATING ADD

BAL  R1,ADDPQ BRANCH TO ADDPQ

BCTR RP,0 RP=RP-1

BCTR HR1,0 HR1=HR1-1

BCTR HR2,0 HR2=HR2-1
ADDF BAL  R1,ADDPQ BRANCH TO ADDPQ
AQEND  BC  NOP,APEND SWITCH AQEND

TH  O(HRZ),X'20" 15 Q DIGIT FLAGGED

BZ ADDB YES,G60 TO SET AQEND ON

BCTR WR2,0 NO ,WR2=HRZ-1
APEND  BC  NOP,ADDC SWITCH APEND

™M O(RP),X'20" IS P FIELD FLAGGED

BZ ADDE YES,G0 TO SET SHITCH APEND ON

BCTR RP,0 NO,RP=RP-1
ADDC TH  OCHRL),X'20" IS P FIELD FLAGGED

PAGE
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A258

Lot

001250
001254

001258
00125¢C
001250
001264
001266
001264
00126E
001277
001276
001274
60127E
001284
001283

00128C
001290
001294
001298
00129E
0012A0
0012A4
001248
00124C
001ZAE
0012B2
001786
001283
0012BC
0012C0
0012C6
0012C8
0012CE

001200
601204
0012D8
0012DC
0012EC
0012E4

1620 SIMULATOR

OBJECT CODE

4780
G680

5880
95F¢C
4768
18€8
46E0Q
9109
4710
439C
410D
42DC
D300
94DF
47FF

92F0
46C0
41EE
BCoQ
19AC
4780
46C0
94DF
18C8
910F
4770
19AC
4780
46C0
D300
07FF
D300
G7FF

92FG
4180
47F0
92F0
4180
47F0

3258
322C

09E8
32ED
327E

3294
oo
328C
0000
0001
0000
8000
A000
0004

€020
32¢A
0001
€000

3248
3298
cooo

€000
32c8

32C0
32AE
8000

8oue

3231
3374
323E
373F
3374
324C

3344

3264

3344
3345

012ED

60000

00000
60000

06000

gcooe

00000
00000

06000
00000

01231

0123F

ADDR1 ADDR2

01258
0122C
00SES
0127E
01254
0128C
00000
00001
00000
01344

00004

01264
00001
01264

01248
01298

012C8
012C0
012AE
C1344

013A5

01374
0123E

01374
0124C

STHMT

2644
2645

2647
2648
2649
2650
2651
2652
2653
265%
2655
2656
2657
2658
2659

2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2676
2675
2676
2627
2678

2680
2681
2682
2683
2684
2665

SOURCE STATEMENT

ADDA

ADDM

ADDG

ADDL
ADDH

ADDN
ADDT

ADDPS
ADDQS

ADDB

ADDE

BZ .

BCT

CLI

HVI

B

#DDA
HR1,ADDF

RP,INITP
CvQ+1,X'FO°’
aDDG
HR3,RP
HR5,ADDH
0(HR3),X"09"
1,ADDL
WR4,0(HR3)
KR4, 1(HR4)
WR4,0(HR3)
0(1,RP),APSIGN
0(HR1),X"DF"
4(15)

0(KR3),X"FO"
HR3,ADDM
HRS, L(KRS)
0(1,HR3),ATAB3-208
HR1,KR3

ADDN
WR3,ADDH+4
0(KR3),X"DF"
HR3,RP
0(HR3),X"OF"
7,ADDQS
HR1,HR3

ADDPS
HR3,ADDT
O(Iigp),APSIGN

0(1,RP),AQSIGN
15

AQEND+1,X"FO'

HRZ,ATABZ
APEND

APEND+1,X'FO"

RP,ATABZ
ADDC

PAGE
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YES,G0 TO LAST CARRY LOOP
NO,WR1=KR1-1 AND LOOP

RESTORE P ADDRESS

WAS COMPLEMENTATION REQUIRED
KHO,GO TO RESTORE P SIGN

YES,HR3=RP

TEST IF LAST CARRY
ONE,IS P NUMERIC=9
IF EQUAL NORMALISE

INSERT O0(WR3) IN HR4

ADD CARRY

AND STORE RESULT
RESTORE P SIGN
RESET P FLAG

RETURN TO CALLING SEQUENCE + 4

NORMALIZE RESULT
HR3=KHR3-1, AND LOOP

SET CARRY TO INITIAL VALUE

COMPLEMENT P DIGIT
IS HR3=KR1
YES,RESTORE RQ
NO,LOOP

RESET P FLAG

HR3 = RP

TEST IF P NUMERIC = 0

IF NOT,BRANCH
IS HR3 = HR1
YES,EXIT
NO,LOOP

MOVE APSIGN TO P SIGN
RETURN TO CALLING SEQUENCE
MOVE AQSIGN TO P SIGN
RETURN TO CALLING SEQUENCE

SET SWITCH AQEND ON

WR2=ADDRESS OF A'FO' DIGIT
*

SET SWITCH APEND ON

RP-ADDRESS OF A 'FO'
*



A258

LOC OBJECT CODE

0012E8
0012EC
0C12F0
0012F4
0012F8
0012FC
001300
001302
601304
001305
001304
00130C
601310
601314
001316
001318
00131C
001322

1620 SIMULATOR

43DB
4700
43DD
5400
43CA
43CC
1ACD
1ACE
18ED
41D0
15CD
47D0
41EQ
18CD
056C0
42C0
D100
07F1

0000
I2F4
3264
34D4
6000
3434

9909

3316
goo1

OF58

ADDR1 ADDRZ

40000
012F4
01264
01404
60000
01434

00009

01318
00001

00FS58

ACO0 OF58 00000 OOFS8

STMT

2687
2688
2689
2690
2691
2692
2693
2654
2695
2696
2697
2698
2699
2700
2701

2703
2704
2705
2706
27207
2708
2709
2710
2711
2712
2713
2714
2715
2716
27217
2718
2719
2720
2721

SOURCE STATEMENT

PAGE
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K I3 I I KKK 3 R H I I KK I I K I K I I I I HIEFEIE I I I I I K I I H 3K 3 3 I3 I HEHEIE I HHHHKHHH

X K K XK K K XK K XK K XK X Xk

LEVEL 4 ADDPQ
THE BINARY EQUIVALENT OF THE Q DIGIT IS DIRECTLY OBTAINED,OR ITS
NINES COMPLEMENT FROM ATAB3 IF COWPLEMENTATION REQUIRED,AND INS-
ERTED INTO & HORKING REGISTER.THE BINARY EQUIVALENT OF THE P DI-
GIT IS OBTAINED FROM TABLE MTAB1 AND INSERTED INTO A SECOND WOR-
KING REGISTER.
THE FIRST WORKING REGISTER IS ADDED TO THE SECOND ONE AND THE RE-

SULT IS ADDED TO A POSSIBLE CARRY OCCURRING IN THE PRECEDING OPER-
ATION.A TEST IS DONE TO DETECT A POSSIBLE CARRY AND TO STORE IT

IN AN AFPROPRIATE REGISTER.THEN THE NUMERIC OF THE RESULT IS HO -

VED TO THE ADDRESS OF THE P DIGIT.

XK K K K K K K K XK XK K XK

SIS 6 I I3 H 363 3 IR IEFEI I I 33K K H I 336 I 3K 3 I 304 30 36 36 3 I 36 3 I3 I3 3 36 3 I I I I I K 3 3 3 6 36 I 3 3 K I 365

ADDPQ IC
cva BC
IC
ADDPQX N
IC
IC
AR
AR
LR
LA
CR
BC
LA
SR
BCTR
ADDZ STC
HVN
BR
.NMODZ  ANOP

HR%,0(HR2)
NOP,CVQ+8
WR4,ATAB3-208(HR4)
HR4,CUTZ
KR3,0(R1)
HR3,HTAB1-Z08(HR3)
HR3,HRG
HR3,HR5
WRS,0
HR4,9
HR3,HR4
13,ADDZ
HR5,1
HR3,HR4
HR3,0
HR3,5TC
0(1,HR1),STC

R1

INSERT BINARY .
SWITCH FOR COMPLEMENTATION

.EQUIVALENT OF Q

CUT ZONE OF Q DIGIT
INSERT BINARY

_EQUIVALENT OF P

ADD DIGITS
ADD CARRY
RESTORE CARRY
*

TEST IF RESULT LOWER THAN 9
YES,BRANCH

NO, SET CARRY

SUBTRACT 10

%*

MOVE KUMERIC

*

.T0 RESULT

..



AZSB 1620 SIMULATOR

LOC OBJECT COBE

#DDR1 ADDRZ  STMT

SOURCE STATEMENT

PAGE
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D73 HSEFHWIHFF I I H 3 3 56 I 56 5396 I 3 H 96 3 5636 5 36 3 56 36 56 K 56 9636 9656 6 96 96 96 36 6 36 36 36 36 5 3 36 6 36 26 3 3636 3 3 96 36 3 3 3 6 36 % %

2724 *
2725 *
2726 *

TAELES FOR 'FIXADD'Y SUBROUTINE

*
*
*

2727 eI HIEH I I Fe I I I 36 I I H 56 K 5 3 K 3 36 I 36 9636 36 56 36 6 2 6 I 56 3 636 6 I 36 36 36 36 9 6 I 36 9 36 96 36 I 3 36 36 36 X 3¢

001324 000A141E28323C46 2729 ATABL e XY000A141E28323C46505A" *TABLE FOR 10%P
00132E 000A28327832 2730 DC X'000A28322832" I

601334 FOFBF7F6F5F4F3F2 2731 ATAB3 DC X FOFBF7F6F5F4F3F2F1F0T COMPLEMENT TABLE
00133E F9FBFSE4FSF4 2732 DC X'FOFBFSF4FSF4 Y ID

001394 000A141E28323C46 2733 bC X'000A141E28323C46505A" *TABLE FOR 10%P
00134E 000Aa28322832 2734 bC X*000A28322832" I

001354 FOFBF7F6FS5F4F3F2 2735 ne XYFOFBFZ7F6F5F4F 3F2F1F0T

0C135E FOFBFSFA4FSF4 2736 DC X'FOFOFSFAF5F4"

001364 €101010101010101 2737 KCARRY  DC X'01010101010101010101" *x*TABLE FOR CARRY
00136E 010101010101 2738 DC X'gioic1010101’ ID

001374 FOF1FZF3F4FSF6F7 2739 ATABZ DC XYFOF1F2F 3F4FSF6FZFBF9’ NORMAL TABLE
00137E FOF1FGESFGFS 2740 DC XYFOF1F4F5F4FS! ID

001364 000000AC00000000 2741 DC X'100000000000000000000" *%%TABLE FOR CARRY
G0138E 010101010101 2742 DC X'010101010101" I

001394 FOFLF2F3F4FSF6F? 2743 DeC KYFOF1F2F 3F4F5F6F7FBF9"

G013%9E FOFIF4FSF4FS 2744 bC K'FOF1F4FSF4F5 "

0013A% 00 27245 APSIGN  DC X'06°* P SIGN

001345 00 2746 AQSIGN DC X100° Q@ SIGN

2748 * NOTE = IN SUBTRACT OPERATION Q@ SIGN TAKES OPPOSITE VALUE



AZ5B 1620 SIMULATOR

LOC OBJECT CODE

001346 45F0 0902
001344 45FC 33C4
0013AE 188A

001380 45F0 3548
001384 4/F0 07F6

601383 45F0 0506
6013BC 4195 000B
0013C0 4770 33AA

ADDR1 ADDR2

00902
013C4

01548
007F6
00570

00906
00008
1344

STHT

2750
2751
2752
2753
2754
2755
2756
2757
2758
2759

2761
2762
2763
2764
2765
2766

2769
2770
2771
2772
2773

2775
2776
2777

PAGE

76

SCURCE STATEMENT ASM H V 05 22.10 05/07/81

333 I K H K I I3 I H I I I 33 I3 3 33 6 I I3 HE IE I 3 IE I I I I I 36 3 I I 36 3 I I JE I 36 3 H XK I

MULTIPLY

¥*

*

*

% THE P AND Q ADDRESSES ARE CONVERTED TO BINARY. THEN, THE 'MULT"
% SUBROUTINE IS ENTERED, FOLLOWED BY THE 'INDIC' SUBROUTINE. AFTER
% INDICATOR UPDATING, EXIT IS TO THE 'BIR' ENTRY POINT MHICH MAY BE
% USED FOR INDICATOR DISPLAY (SEE 'ADD' ROUTINE).

*
¥

KK XK K K K X X

33 36 36 36 56 36 338 36 J DI I I NN I IEIE K I I M K 3 33 H I FE WM H I H I 633363 3 H I I H I I HH IR HH KKK

M23 BAL  15,CONVPQ CONVERT P AND @ ADDRESSES
MZ34 BAL  15,MULT HULTIPLY P FIELD BY Q FIELD
LR RP,KR1 LOAD RP = WR1 (ADDRESS 99)
BAL  15,IKNDIC INDICATOR UPDATING
B ENTRYO INTERPRETIVE LCOP (ENTRYO)
FBIC EQU  HASKRG ¥

SN H K KR IH FHH NI K KKK K IR KKK R KKK R H KK KKK KKK KKK K
* , *
* MULTIPLY IMMEDIATE *
* *
963666 3563 56 3 36 6 9636 3 H H 33K 36 336 566 566 36 3 3 3 636 3 3 336 3 3 3 3 356 3 6 6 3 36 6 3 96 3 636 5 3¢ 3 6 3 36 6 3 %
HM13 BAL  15,CONVP CONVERT P ADDRESS

LA RQ,11(CNTR) LOAD RQ WITH CNTR + 11

B H23A BRANCH TO MULTIPLY



A25B

LOC OBJECT CODE

0013C4
0013C8
0613CE
0013D4
001308
0013DC
0013E0
0013E2

0013E6
0013E8
G013EC
6013F0
0013F4

0013F8

1620 SIMULATOR

GZF0
D212
D300
96F0
9089
S50F0
1810
4126

18A2
98CF
43C9
43CC
41Cé

18BA

6050
6051
3344
8000
09E8
34D0

0063

34D8
0000
3424
Cooo

00050
6050 00051
8000 013A4
6oooe

00050
00600

009E8
014D0

00063

G14D8
00000
01424
00000

ADDR1 ADDRZ STHT

2279
2780

2781

2782
2783
2784
2785
2786
2787
2768
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2602
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814

2816
2817
2818
2819
2820
2821
2822
2823
2824

2826
2827
2828
2829
2830

2832 HULTD LR HRZ,HR1

SOURCE STATEMENT

FE 3K FE I3 3 I K 3¢ I I I H6 I3 36 I 3T I 3 3 H MK I N H NI I NK I NI I I I RN RN I I KRR HHH KN H

K OK K K K K K K K K K XK K K K K K K K K KKK K XK KX XK XK K XXX

POSITIONS 80 TO 99 (PRODUCT AREA) ARE FIRST CLEARED. THE P SIGN
AND THE P AND Q ADDRESSES ARE SAVED. THE MULTIPLICATION LOOP
USES THO SCANNERS. THE FIRST ONE POINTS TO THE RIGHTMOST ADDRESS
OF THE PARTIAL PRODUCT AND SHIFTS TO THE LEFT EACH TIME THE @ AD-
DRESS IS DECREMENTED BY 1. THE SECOND SCANNER POINTS TO EACH PAR-
TIAL PRODUCT FORHMED BY THE ADDITION OF THE P FIELD DIGITS MULTI-
PLIED BY A GIVEN Q DIGIT. THE BINARY EQUIVALENT OF THE P DIGIT
HMULTIPLIED BY 10 IS USED AS AN ADDRESS FOR THE MULTIPLY TABLE.
(MAP ORIGIN + 100 + 10XQ). THIS BASE ADDRESS REMAINS CONSTANT
DURING SCANNING OF THE P FIELD.THE TWO DIGITS RESULTING FROW EACH
DIGIT-BY-DIGIT HULTIPLICATION ARE OBTAINED BY ADDING THE BINARY
EQUIVALENT GF THE P DIGIT TO THIS BASE ADDRESS.IF A CARRY OCCURS
THIS IS CONSIDERED IN EACH PARTIAL PRODUCT.

AN EXTERNAL LOOP IS USED 1IN ORDER TO SCAN THE Q FIELD UNTIL

A FLAG OTHER THAN A SIGN FLAG IS ENCOUNTERED. THIS LOOP INCLUBES

A SECOND SMALLER LOOP SCANNING THE P FIELD UNTIL DETECTION OF A

gBAR. Cﬁg?IES RECURRING OVER THE WHOLE PRODUCT AREA ARE TAKEN IN-
CCOUNT.

WHEN THE MULTIPLY LOOP IS TERHINATED, THE LEFTMOST FLAG IS STORED
AND THE RESULT SIGN IS COHMPUTED AND STORED BEFORE EXIT TO THE
CALLING SEQUENCE.

X K K X

*

%

YMULT' SUBROUTINE
FUNCTION
THIS SUBROUTINE IS USED BY FIXED-POINT AND FLOATING-POINT MULTIPLY *
OPERATIONS.
3626636 96 36 3 3636 356 3 3636 5 33 36 6 23K 2 36K 36 F 3K 3K 33 366 2396433 36 H 3 23636 336 36 6.5 Y 6 6 23636
OPERATION

KK K K X K X XK K K ¥ K XK X K XK K X XK X X X X X K ¥ %X

3 6 I I I 3 I3 I3 3 H I I 3 3K F 3 H 3 I3 I H I 3 I I I 3 3 I 3636 36 I 36 3 I 36 I 36 I 3 636 I 3 I 36 I 3 I 3 I 36 I 3 I 3 I 6 K H M HHH K

MULT MVI ~ BO(HAPORG),X'FO'

HULTF LR HR1,R2

CLEAR PRODUCT AREA

SAVE P SIGN

DELETE P SIGN

SAVE RP AND RQ

SAVE RETURN ADDRESS

CLEAR REGISTER 1

LOAD R2 WITH ADDRESS OF CORE
STORAGE LOCATION 99

LOAD WR1 WITH REGISTER 2
CLEAR 4 WORKING REGISTERS
INSERT Q DIGIT IN HR3
FORM ADDRESS OF

HULTIPLY TABLE

LOAD SCANNER HRZ = KR1

MvC  81(19,MAPORG),80(HAPORG)
HVZ  APSIGN(1),0(RP)

oI 0(RP),X'FO"'

STH  RP,RQ,INITP

ST 15,REG1S

LR R1,0

LA R2,99(MAPORG)

LM WR3,HR6 ,MCLEAR

IC HR3,0(RQ)

IC HR3,HQTAB-208 (HR3)
LA HR3, 0({MAPORG,HR3)

PAGE
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AZSB

LoC

0013F4
0013FE
001402
001406
001404
00140E
001412
001414
001416
00141A
G0141E
001422
00142¢
001424
00142¢C
001430
001434
001438
00143C
001440

001442
001444
001448
00144C
001450
001454
001454
001454
00145¢€
001450
001464

001468
00146C
001470
001472

001476
001474
00147E
001482
001486
001484
00148E
001492
001496
00145C
0014A0
001444
0014A8

16Z2¢ SIMULATOR

OBJECT CODE

4308
430D
4313
5610
43FB
43FF
1ATF
1A1E
4311
5410
43E1
4311
4218
0680
431D
5610
4311
43FB
43FF
1ALF

1A1E
4311
43E1
4311
4218
1ZEE
4780
06RO
431B
4311
47F¢

912¢
4780
0680
46A0

9120
4710
5990
4780
94DF
4146
5080
9889
D300
9128
4710
9126
4718

0000
3254
€039
34F0
80060
3434

3444
34EC
3254
32A4
8000

cool
3470
3434
goeo
3434

3534
3784
3274
80060

3448

0000
3434
3442

8090
3674

33F8

9000
3486
GIEC
34B6
BG30
0063
0570
09E8
8000 3344 00C00
8000 006000
34C0 '

9000 00000
34C8

00600

00000

40000

ADDR1 ADDRZ

00000
01254
00000
014F0
00000
01434

61444
014EC
61294
01244
00000

00001
014F0
01434
00000
01434

01534
01254
01244
00000

01468
00000
01434
01442
01476
013F8
01486
009EC
014B6
00063
00570
009E8
01344
014C0

014C8

STHT

2833
2834
2835
2636
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2648
2849
2850
2851
2852

2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864

2866
2867
2868
2869

2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2683

SOURCE STATEMENT

MULTB

HULTA

HULTC

IC
IC
IC
0
IC
IC
AR
AR
IC
N
IC
IC
STC
8CTR
IC
0
IC
IC
IC
AR

AR
ic
IC
IC
STC
LTR
BZ
BCTR
IC
IC
B

™
BZ
BCTR
BCT

HR4,G(RP}

WR4 ,ATAB1-208(HR4)
R1;0(KR4,HR3)
R1,RFLAG
HR6,0(HR2)
HR6,HTAB1-208 (HRé)
RI,HR6

R1,HRS
R1,HTAB2-240(R1)
R1,RCLEAR
HR5,ACARRY-208(R1)
R1,ATABZ-208(R1)
R1,0(KRZ)

WRZ,0
R1,1(KHR4,HR3)
R1,RFLAG
R1,HTAB1-208(R1)
HR6, 0(HR2)
HR6,MTAB1-208(KHR6)
R1,HR6

R1,KR5
R1,MTABZ(R1)
HR5 ,ACARRY-208(R1)
R1,ATAB2-208(R1)
R1,0(HRZ)
HR5,HRS
HULTA
WRZ,0
R1,0(WR2)
R1,MTAB1-208(R1)
HULTB

0C(RP),X"20"
HULTC

RP,0

HR1,HULTD

0(RQ),X"20"
HULTE

R}, INITQ
HULTE

0(HRZ),X'DF'

HR1,99(MAPORG)

RP,FDIC

RP,RQ, INITP

0(1,RP),APSIGN

0(RP),X"20"
HMULTL

0(RQ),X'20"
HULTZ
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INSERT BINARY

EQUIVALENT OF 10%P

GET FIRST DIGIT OF RESULT
RESET FLAG

INSERT PRODUCT AREA DIGIT
GET ITS BINARY EQUIVALENT
ADD THE THO DIGITS

ADD CARRY

*

CLEAR CARRY (IF ANY)

SET NEW CARRY(IF ANY)
NORMALIZE RESULT

STORE RESULT IN PRODUCT AREA
*

GET 2ND DIGIT OF RESULT
RESET FLAG

INSERT PRODUCT AREA DIGIT
INSERT PRODUCT AREA DIGIT
GET ITS BIMARY EQUIVALENT
ADD THO DIGITS

ADD CARRY
*

SET NEW CARRY(IF ANY)
NORMALIZE RESULT

STORE IT IN PRODUCT AREA
TEST LAST CARRY

IF NONE, BRANCH

*

INSERT FOLLOWING DIGIT
GET ITS BINARY EQUIVALENT
*

ViLz

vViLz

IS P DIGIT FLAGGED
YES,BRANCH
NO,RP=RP-1
HR1=HR1-1 AND LOOP

IS @ DIGIT FLAGGED

NO ,BRANCH

YES, IS RQ = INITIAL VALUE
YES,BRANCH

NO, SET FLAG ON PRODUCT AREA
LOAD WR1-ADDR. OF PROD.AREA
SAVE RP (FHUL)

RESTORE P AND QADDRESSES
RESTORE P SIGN

IS P FIELD POSITIVE
YES,TEST @ SIGN

NO, IS Q FIELD POSITIVE
YES,SET SIGN



A2SB

1620 SIMULATOR

LOC OBJECT CODE #DDR1 ADDRZ

0014AC
001480
6014B4

001486
001484
0014BC
0014C0
0014C4
0014C8
0014CC

001400
0014D4
001408

0014EC
0014F0

0014F4
0014FC
061504
00156¢
001514
00151C
001524
00152C
001534
00153E

96F0 A000 00600
5BFO 34D0 014D0
07FF

5880 09E8 009EB
0620

4690 33E6 013E6
9120 5000 00000

4710 34aC 014AC
94DF £000 00000

47F0 34B0 014B0
0000000F

0000065200000000

000000FF

000000F0

6466686A6CCACALC
CED064566CCB6CCH
£001020304050407

08090001 04050405
6466686A6CCECACT
CED064665CCBELCH
0001920304050607
0809000104050405

FOF1FZF 3F4F5FSF7

D0OD1DZD3D4D5D6DY

STHT  SOURCE STATEMENT

2885 MULT3
2886 HULT4
2887

2889 MULTE
2890
2891
289Z MULTL
2693
2694 MULTZ
2895

2897 REGIS
2898 CUTZ
2899 MCLEAR

2901 RCLE&R
2902 RFLAG

0l
L
BR

L
BCTR
BCT
™
BO
NI

B

DS
e
DC

nc
DC

0(HR1),X'FO"
15,REG15
15

RP,INITP
RZ,0
R@,MULTF
0(RQ),X"20"
HULT3
OCHRL),X"DF"
HULT4

F
X*0000000F*
5F'0?

X'000000FF
X¥000000F0"
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SET + SIGN IN PROD. AREA
RESTORE RETURN ADDR.
RETURN TO CALLER

RESTORE P ADDRESS
RZ2=R2-1
RG=RQ-1,L00P

IS Q@ FIELD POSITIVE
YES,G0 TO SET + SIGN
NO, SET MINUS SIGN
%

ViLz

CFOG 2653638 9366 26 5656 56 96 3 36 2 3 36 3636 26 5696 36 96 3 36 K 36 3 36 9636 6 3 5 36 3696 6 I8 36 36 3 36 36 36 36 I6 36 36 36 36 36 36 I 36 36 3 I 36 36 H 36 J 3 H 36 2 36

2905 =
29006 *
2907 *

TABLES FOR 'MULT' SUBROUTINE

*
*
*

2F0E 23663336 54I 36 96 36 96 56 3 3 I 56 56 36 36 36 I 36 36 36 36 36 3 36 36 36 36 56 36 96 36 36 36 .36 36 36 36 JE I 96 36 56 36 656 36 36 36 36 36 6 36 36 36 36 3 3 I 6 36 6 3 % 36

2910 MQTAB
2911
2912 HMTABL
2913
2914
2915
2916
2917
2918 MTABZ
2919

DC

K16466686A6CCBCACL!
XTCED064666CCB6CCET
X'0001020304050607"
X'0809000104050405"
XY6466686A6CCACACCT
X"CED064666CCB6CLHT
X'0001020304050607°"
X¥0809000104050405"
XYFOF1FZF SF4F5F6FZ7FBF 9"
X'D0D1DZD3D4D5D6D7D8DS Y

*%
*%

*3%
*¥



AZSB

LOC OBJECT CODE

001548
00154¢
001552
001552
001556
001554
00155E
001562
001556
001568
061546C
001578
001574
001576
001574

1620 SIMULATOR

910F
4750
0640
910F
4750
9120
4710
9201
07FF
9120
4760
9210
G7FF
9200
07FF

4000
3568

£000
3568
A000
3550
0003

8000
3576
00063

6003

ADDR1L ADDRZ

STHT

2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2540

2942
2943
2944
2545
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956

3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

SOURCE STATEMENT

b2 33333323 33.33.3333 3333 33333333333333 33333333 33333333383332353333333.3.3.3.3.2.3
3*
* "INDIC' SUBROUTINE
¥*
% FUNCTION
% THIS SUBROUTINE IS, IN GENERAL, USED BY BY ARITHMETIC AND FLOAT-
% ING POINT INSTRUCTIONS AND UPDATES THE HIGH/POSITIVE AND  EQUAL/
% ZERO INDICATORS UPON COMPLETION OF THE OPERATION.
¥*
% OPERATION
% THIS SUBROUTINE STARTS WITH A PRELIMINARY SCAN OF THE P FIELD FOR
% 7ZERO RESULT. IF THE SCAN IS ENTIRELY SUCCESSFUL, THE SIMULATED
% EQUAL/ZERO INDICATOR IS SET ON, AND THE SIMULATED HIGH/POSITIVE
% INDICATOR IS SET OFF. IF A NON-ZERO DIGIT IS ENCOUNTERED DURING
% THE SCAN, THE SIMULATED EQUAL/ZERO INDICATOR IS SET OFF, AND THE
% SIMULATED HIGH/POSITIVE INDICATOR IS SET ON OR OFF, DEPENDING
% ON THE PRECEDING SIGN TEST OF THE P FIELD. THEN, THIS SEQUENCE
% EXITS TO THE CALLING SUBROUTINE.
¥*
3 36 I 36 I I M I I F I 3 3 I D6 H I 36 I 36363 56 I 3 I I 38 5 3¢ 36 33 I I 3 3 I I 3 36 3 36 3 36 36 3 36 5 I 36 3636 36 3 I I I 3 3 I6 3 36 3 X 3 56 ¥ %
INDIC  TH  OCARL),X'OF" IS FIRST HR1 NUMERIC = 0

BC  BOM,IND2 NO, BRANCH
IND1 BCTR HWR1,0 YES, HR1 = WR1 - 1

TH  OCHRL),X'OF" IS CURRENT HR1 NUHERIC = 0

BC  BOM,IND2 NO, BRANCH

T OCHRL),X'20" YES, IS HR1 DIGIT FLAGGED

BO INDL NO, LOOP

MVI  HPEZ,X'01Y YES, PUT EZ=ON, HP=OFF

BR 15 RETURN TO CALLER
IND2 TH  OC(RP),X'20" IS P FIELD POSITIVE

BZ IND3 NO, BRANCH

MVI  HPEZ,X'10" YES, PUT EZ=OFF, HP=ON

BR 15 RETURN TO CALLER
IND3 MYI  HPEZ,X'00" PUT EZ AND HP = OFF

BR 15 RETURN TO CALLER

PAGE
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A2SB 1620 SIMULATOR PAGE 81

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81

2058 33633633 336 3 3 36 33 36 36 3 3636 36 36 56 9 36 36 36 3 36 36 36 96 36 36 56 3636 3696 36 96 3636 36 96 36 36 36 36 36 36 96 36 6 96 96 36 36 26 6 I 36 36 3 6 36 3 3 6

2980

GBI 363636362656 36 3 3 3 36 2 36 36 6.3 6 I 3 36 36 36 I 5 I I 3 36 3 6 I I 36 36 3636 36 3 I8 3 36 3 36 36 I I8 36 36 36 36 36 I 36 36 36 3 36 I I K 3 6 36 2 36 36 3 3 3%

2959 * *
2960 * YARCHK' AND TEXCHK' SUBROUTINES *
2961 * *
2962 % THIS SUBROUTINE IS USED TO PROCESS ARITHMETIC OVERFLOW AND UNDER- %
2963 * FLOH CONDITIONS. *
2964 * *
2965 % ENTRIES *
2966 % 'ARCHK' FOR ARITHHMETIC CHECKS CAUSED BY ARITHMETIC OVERFLOMW *
2927 % 'EXCHK' FOR EXPONENT CHECKS CAUSED BY EXPONENT OVERFLOW/UNDERFLOW
2968 * *
2969 ¥ OPERATION *
2970 * THE ARITHMETIC CHECK INDICATOR IS TURNED ON. THEN, THIS INDICATOR =
2971 % IS DISPLAYED ON THE 1052 PRINTER-KEVYBOARD IF SO REQUIRED BY CONT- =
2972 % ROL INFORHMATION. THE SIMULATED OVERFLOW SWITCH IS INTERROGATED -
2973 % IF SET T0 'PROGRAM',THE SUBROUTINE RETURNS TO THE CALLING SEQUEN- =
2974 ¥ CE. IF SET TO *STOP', A MESSAGE STATING THAT THERE IS AN YARITH- *
2975 * HETIC CHECK' AND INDICATING THE ADDRESS OF THE INSTRUCTION INVOLV- =
2976 % ED, IS SENT TO THE OPERATOR. SIMULATION IS SUSPENDED UNTIL OPERA- *
2977 ¥ TOR ACTION IS TAKEN. *
2978 * *
2979 * NOTE = SAHE OPERATION FOR TEXCHK'. *
5* *

%

00157C 96106 0084 00004 2983 ARCHK oI OFLOW,X'10° SET ARITHHM. CHECK INDIC. = ON
001580 41EC 0193 00193 2984 LA HR5,AR PREPARE MESSAGE

001584 9101 0001 00001 2985 OFLSHI  TH PROSHI,X'01" TEST IF O'FLOW SWITCH = 'STOP?'
£01588 471F 0000 00000 2986 BO 0(15) NG, RETURN TO CALLER

00158C 40EQ 35%4 01594 2987 STH  HWR5,x18 *

001590 45F0 00F4 000F4 2988 BAL  15,MESTOP DISPLAY INDICATOR

001594 (0000000 2989 DC AC(0) *

001598 9601 0004 00604 2990 EXCHK 0I OFLOW,X"01" SET EXPONENT CHECK INDICATOR ON
00159C 41EG 0188 00188 2991 LA KR5,EXP PREPARE MESSAGE

G015A0 47F0 3584 01584 2992 B OFLSHI BRANCH



A25B 1620 SIMULATOR

LOC OBJECT CODE

ADDR1 ADDRZ STHT

29%4
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3015
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
30633
3034
3035
3036
3037
3038
3039
3040
3041

SOURCE STATEMENT

AIF (NOT &DIVIDE).NODIV1

3K H 3 I I S 3 KK 56 3 3 5 I I I 3 366 F H 56 I 36 H 3 3 I 36 I I 36 I I I 6 I 36 3 I3 3 3 I 3 36 3 F 3 36 36 I I 36 I I 3¢ 3 3 I H K 3 He 3%

XK K K K K K K K K K K K K K K K K K K K XK K K K K K K K K K K K KK K KK K KX XX KX

36 36 3634 36 3 26 5636 336336 36 36 3 36 35 3 3 3 3 36 33 3 3 3 I 3 56 36 3 3 36 I 363 3 36 I 3 3 H I X HE I 33 3 I K I I 36 3 I H KKK KM 3K

*FIXDIV® SUBROUTINE

THIS SUBROUTINE IS USED BY FIXED-POINT AND FLOATING-POINT DIVIDE
OPERATIONS.

OPERATION

THE P AND Q ADDRESSES AND THE P FIELD SIGN ARE SAVED. REGISTERS
HWR1 AND HRZ USED AS POINTERS ARE INITIALIZED. THEN, THE 'ADDPQ'
SUBROUTINE IS ENTERED TO SUBTRACT THE @ FIELD FROM THE DIVIDEND
BY ADDING THE NINES COMPLEMENT OF EACH DIVISOR TO EACH DIVIDEND
ég%E ALSO FIXED-POINT SUBTRACTION). IF NECESSARY, A NEW CARRY IS

WHEN A Q FLAG OTHER THAN THE SIGN FLAG IS DETECTED, AN EXTRA ZERO
DIGIT IS SUBTRACTED FROM THE DIVIDEND BEFORE ADDING THE P DIGIT
OF WR1 TO THE @ DIGIT.

4 TEST IS PERFORMED ON THE LAST CARRY. A CARRY ONE INDICATES THAT
THE SUBTRACTION OF THE Q FIELD HAS NOT EXHAUSTED THE DIVIDEND.THE
LAST CARRY IS ADDED TO THE UNITS POSITION OF THE RESULTING P
FIELD. THE ZERO-SET QUOTIENT DIGIT IS INCREMENTED BY ONE, WHICH
PROVES THAT ONE SUBTRACTION HAS BEEN SUCCESSFULLY PERFORHED. THE
QUOTIENT DIGIT IS CHECKED AGAINST 9, SINCE HORE THAN NINE suB-
TRACTIONS RESULT IN AN OVERFLOW. IN CASE OF OVERFLOW, THE YFIXDIV'
EEBROU;%?E RETURNS TO THE CALLING SEQUENCE THROUGH A SPECIAL OVER-
OW EXIT.

IF THE QUOTIENT DIGIT IS LOWER THAN, OR EQUAL TO 9, CONTROL IS GI-
VEN BACK TO THE START OF A NEW SUBTRACTION. THIS PROCESS IS RE-
PEATED UNTIL THE LAST CARRY IS ZERO. IN CASE OF A ZERO CARRY, THE
PARTIAL REMAINDER IS TESTED. IF RNULL, THE  PROGRAH RETURNS TO
'CARRY ONE¥. IF ROT NULL, THE ZERO CARRY INDICATES AN EXCESS
SUBTRACTION AND THE RE-ADDITION LOOP YADDPQ' IS ENTERED IN ORDER
T0 ADD ONE DIGIT OF THE @ FIELD AFTER THE OTHER TO THE  PREVIOUS
FIELD.

FINALLY, THE QUOTIENT DIGIT IS NORHALIZED AND STORED. THE P AD-
DRESS IS THEN COMPARED TO THE 1620 ADDRESS 99 AND, IF LOWER, IT
IS INCREMENTED BY 1. THE WHOLE PROCESS OF SUCCESSIVE SUBTRACT-
IONS + RE-ADD IS STARTED ALL OVER AGAIN, UNTIL THE P ADDRESS IS
EQUAL TO 99. THE LENGTH OF THE QUOTIENT IS COWPUTED AND THE QUO-
TIENT FLAG IS SET. A FLAG IS SET ON THE REMAINDER, WHICH THEN RE-
CEIVES THE P SIGHN.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%*
*
*
*
*
*
*
*
%*
*
*
3*
*
*
*
*
*
*
*
*
*
3
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AZ5E

Loc

001544
001548
8015AC
061582
0015E8
- 00158C
00150
06152
0015C4
0015C6
6615C8
0015CA
0015€C
001500
001504
001508
0015D4
00150E
0015E2
G015E6
0015EA
0015EE
0015F2
0015F6
0015F8
0OISFC
001500
001604
001608
. bele0C
801610
001614
001618
001614
00161E
001622
001626
001628
00163C
001630

001635
001634
00163C
00163E
001642
001646
001644
001564E
001656
001654
001658
001654
00165C
001660
001664

1629 SIHULATOR

OBJECT CODE

9201
9089
D368
D306
96F
9200
18C0
1800
1820
1648
1889
18E0
4510
96F 0
9120
0640
50A0
4780
46B0
43D0
4510
96F0
46E0
1888
9109
47C0
94F0
5980
4780
46B0
G1FE
43C8B
1ACE
4208
4122
4110
1921
4720
47F0
D300
47FF
1848
1689
95F9
4770
9120
4789
00A0
46B)
41EE
1848
1889
92F0
4510
9120

0003
09ES
3384
3345
9000
326D

6063
9000

32E8
A0Q0
8000

0580
35£6
35CC
3334
32F4
4000
3634

BOCO
3610
B000
0560
3610
35F8
0001
0000

6000
0001
0059
3630
35C6
9400 3345
0004

A000
3654
B000
35F6

363E
0001

32ED
32E8
BGOO

ADDR1
00003
01384
01345

§60000
012ED

60000
300600

6u000

00000
60000

00000

00000
00000

012ED
00000

ADDRZ

009E8
00063
00900

012E8

006580
015E6
015CC
061334
012F4

01634

01610

00580
01610
015F8
00001
00000

60000
00001
00009
01630
015¢C6

01345
00004

01654
015F6

0163E
ooool

012ZE8

STHT

3643 FIXDIV
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3660
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3977
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3052
3093
3094
3095
3096
3097

FIXD13
FIXDID

FIXDIA

FIXDA

FIKDL

FIXDIE
FIXD5

FIXD4

FIXD6

FIXD2

FIXD19

FIXD18

FIXD9

HVI
STH

SOURCE STATEMENT

HPEZ,X'01"
RP,RQ, INITP
APSIGN(1),99(MAPORG)
AQSIGN(1),0(RR)
0(RQ),X'FO"
Cvg+1,X'00°"
HR3,0
HR%,0
R2,0
WR1,RP
HR2Z,RQ
HR5,0
R1,ADDPQ
O0(HR1),X'FO!
0(HRZ),X"20"
HR1,0
WR1,FDIC+16

FIXD1
HR2,FIXDA
HR4,ATAB3
R1,ADDPRX
O0(HR13,X'FOY
HR5,FIXD2
HRZ,RP
0(HR2),X709°*
BZH,FIXD4
0(WRZ),X'FOY
HRZ,FBIC+16
8,FIXD4
HR2,FIXD5
HRS5, 1(HR5)
HR3, 0(HR2)
HR3,HR5
HR3,0(HR2Z)
R2,1(RZ)
R1,9
RZ,R1

FIXD6

FIXDIA
0(1,RQ),APSIGN+1

4(15)
HR1,RP
HRZ,RQ
O(HR1),X'F9"
7,FIXD18
0(HRZ),X*20"
8,FIXDIE+S
HR1,0
WRZ,FIXD19
HR5, 1(WR5)
HR1,RP
WRZ,RQ
CVQ+1,X"FO"
R1,ADDPQ
0(KRZ),X'20"

PAGE
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SAVE RP AND RQ

SAVE P SIGN

SAVE @ SIGH

DELETE Q SIGN

SET SWITCH FOR COMPLEMENTATION
HR3=0

WR4=0

R2=0

WR1=RP

HR2=RQ

HR5=0 (CARRY)

SUBTRACT Q DIGIT FROM P DIGIT
CLEAR POSSIBLE FLAG

IS5 Q FIELD FLAGGED

HR1=HR1-1

SAVE RIGHT ADDRESS OF P FIELD+1
YES,BRANCH

WR2=KR2-1,L00OP

SET Q DIGIT =09

SUBTRACT Q DIGIT FROM P DIGIT
CLEAR POSSIBLE FLAG

TEST CARRY,ZERO BRANCH

ONE ,HR2=RP

IS O(KRZ) NUMREIC = 09

NO , BRANCH

0(KR2)=0

TEST IF P FIELD IS EXHAUSTED
YES,BRANCH

HRZ=WR2-1,L00P

RESET CARRY

INSERT P DIGIT

ADD CARRY

STORE RESULT

R2=R2+1

*

COMPARE R2 KWITH 9
*

LOOP

RESTORE @ SIGN
RETURN TO CALLER
HR1 = RP

HRZ = RQ

COMPARE P DIGIT WITH 9
BRANCH IF NO EQUAL
IS Q DIGIT FLAGGED
YES,BRANCH

HR1 = HR1-1

HRZ = WR2-1,LO0P
RESET CARRY

HR1 = RP

RHZ=RQ

SET SWITCH OFF

ADD Q@ TO P DIGIT
IS Q FIELD FLAGGED



AZSB

LoC

001663
00166C
00166E
001672
001676
001674
00167C
001680
001684
001688
001688
00165E
001692
001696
001694
00169E
001642
001676
001648
00164C
0016E0
001682
001686
001684
0016BE
0016C2
0016C4
0016C6
0016CA
0016CE
091602
001608
00160C
0016E0
0016E4
001¢E8
001¢EC
0016F0
0016F2
0016F6
0016FA
0016FE

1620 SIMULATOR

OBJECT €ODE

4780
06A0
46B0
4300
S0A0
06A0
4510
4274
G6F 0
18C8
9109
47C0
94Fg
59C0
4780
46C0
43DC
1ADE
42pC
4116
1981
4780
4188
47F0
58D0
1B8A
1BD8
94DF
94DF
5890
D300
9120
4710
9720
9120
4710
96F 0
07FF
9120
4710
94DF
07FF

3872

3660
3374
0560

32F4
0080
A000

cooo
3642
€890
0580
36AC
3684
0000

gy
0063

36BE
3061
35BC
GSES

DE00
A001
0%EC
9000
3344
36F2
6063
33A5
36FA
A000

33A5
36EC
AG0D

3345

00000
€e000
80000

00600
00001

00000
01344

00063
61345

00000
013A5
60000

ADDR1 ADDR2

01672

01660
01374
00580

012F4
00000

01642

00580
016AC
01684
60000

00000
00063

016BE
00001

0158C
009E8

009EC
01345
016F2

016FA

016EC

STHT

3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136

3137

3138
3139

SOURCE STATEMENT

FIXD8

FIXDi1

FIXD1O

FIXD12

FIXD16
FIXD15
FIXD17

BZ
BCTR
BCT
IC
ST
BCTR
BAL
STC
0l
LR
™
BC
NI

C

BC
BCT
IC
AR
STC
La
CR
BE
LA

B

L

SR
SR
NI
NI

L
74
™
BO
XI
™
BO
0l
ER
™
BO
NI
BR

FIXD8
HR1,0
HR2,FIXD9
HR4,ATAB2
WR1,FDIC+16
HR1,0
R1,ADDPQX
RZ,0(HR1)
0(HRL),X'FOY
HR3,RP
0(KR3),X"09"
BZM,FIXDIO
0(KR3),X'FO"
HR3,FDIC+16
8,FIXD10+10
WR3,FIXD11
HR4,0(HR3)
HR4,HR5
HR4, 0 (WR3)
R1,99(HAPORG)
RP,R1

FIXD12
RP,1(RP)

FIXD13
WR4, INITP
RP,HNR1
HR4,RP
0(HR4),X"DF "
1(HR1),X"DF?
RQ,INITQ

0(1,RQ),APSIGN+1

APSIGN,X'20"
FIXD15

99(HAPORG),X"20"

APSIGN+1,X'20"
FIXD17

0CHR1),X'FO'
15

APSIGN+1,X'20"
FIXD16

0(KHR1),X'DF"
15

PAGE
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YES,BRANCH

HR1=KHR1-1

WR2=WR2-1,L00P

HR4=00(Q DIGIT)

SAVE RIGHT ADDRESS OF P FIELD
HR1=WR1-1

ADD @ TO P DIGIT

STORE RZ ATHR1 ADDRESS

*

HR3=RP

IS 0(HR3)=9

NO, BRANCH

0(HR3) NUMREIC =0

TEST IF P FIELD IS EXHAUSTED
YES,BRANCH

NO,LOOP

*

ADD CARRY
3

*

COMPARE RP WITH COREST+99
EQUAL , BRANCH
RP = RP+1

5
RESTORE P ADDRESS
RP=RP-WR1=L

HR4=HR4-L

SET FLAG AT HR4-L ADDR.
SET REMAINDER FLAG
RESTORE Q ADDRESS

SET Q@ SIGN

IS P FIELD POSITIVE
YES,BRANCH
NO,REMAINDER NEGATIVE
IS Q@ FIELD POSITIVE

YES ;BRANCH

SET PLUS SIGN

RETURN TO CALLER

IS @ FIELD POSITIVE
YES,BRANCH

SET HMINUS SIGN

RETURN TO CALLER



A25B 1620 SIHULATOR PAGE 85

LOC  OBJECT CODE 4DDR1 ADDRZ STMT  SOURCE STATEWENT ASM H V 05 22.10 05/07/81

J1GT 63326965656 3636 6 I 6 96 3636 6 36 36 96 3636 6 96 36 36 36 96 56 36 36 36 9636 36 I 36 I 56 36 96 36 36 36 3 36 K 36 96 6 I6 56 J6.36 36 96 I 9 36 3 I 36 36 9 36 36 36 36 36 3¢

3143 = DIVIDE

* THE P AND @ ADDRESSES ARE CONVERTED TO BINARY BEFORE THE 'FIXDIV'
* SUBROUTINE IS ENTERED. THE NORMAL SEQUENCE PROCEEDS TO THE 'INDIC'
* SUBROUTINE FROM WHERE EXIT IS TO 'BIR' ENTRYO. HOWEVER, IF A DI-
3148 % VIDE OVERFLOW OCCURS, THE YARCHK' SUBROUTINE IS ENTERED FOR A
% CHECK. THE SEQUENCE THEN EXITS TO *BIR" ENTRYS.

*

KK K K XK XK ¥ X X

JEAG T I IIH K 56 536563636 3K H H 363 3¢ 3396 36 36 K 3636 3 36 96 I 5656 3¢ 96 3 363 36 36 36 36 36 3 3 3 56 36 36 36 I I 3 26 36 6 I 3656 3 96 36 36 36 36 36 3% 3¢

0017060 45FC 0902 860902 3153 D29 BAL  15,CONVFQ CONVERT P AND Q ADDRESSES
001704 45F0 35A4 015A4 3154 Dz9A BAL  15,FIXDIV BRANCH TO FIXDIV

001708 47F0 3710 01710 3155 B D298 BRANCH TO NORMAL SEQUENCE
00170C 47F0 OE26 00E26 3156 B Cz41 ARITHMETIC CHECK TESTING
001716 18BA 3157 D298 LR RP,HR1 RP = HR1

001712 45F0 3548 01546 3158 BAL  15,INDIC INDICATORS UPDATING
001716 47F0 07F6 G607F6 3159 B ENTRYO GO 7O INTERPRETIVE LOOP

TLET 50563562363 3 I8 5636 56 566 36 3 36 36 3 3 363 56 56 3 36 3 I 56 96 3 I 36 96 36 3 3 D65 3634 I I 36 96 36 36 36 3 36 36 36 I 3636 6 I 6 36 3 3636 36 6 3 34 3¢

3163 % *
3164 % DIVIDE IMMEDIATE *
3165 = *

JLEE  HFAEHIEMH I I H K I H 3K 3696 266 I8 36 36 96 3636 76 36 36 36 36 36 36 36 36 96 96 26 36 36 56 I8 36 3636 36 6 36 96 36 96 36 96 36 96 36 96 36 3 36 36 96 36 3 36 3 3%

001714 45F0 0906 00906 3168 DH19 BAL  15,CONVP CONVERT P ADDRESS
00171E 4195 000B 0000B 3169 LA R@,11(CNTR) RQ = CNTR+11
001722 47F0 3704 01704 3170 B Dz%A GO TO DIVIDE



#258

LOC OBJECT CODE

001726
001724
00172
001734

001738
00173E
001742
001746
00174C
001750
001754
001758
00175E

1620 SIMULATOR

45F0
92F0
D212
96F0

D1oo
5090
45FQ
DZ00
9120
4710
5690
D300
47F0

0902
6050
6051
6060

86600
G%E8
0CEs
8069
9800
3742
G9ES
6063
07r6

001762 45F0 0906
001766 4195 000B
001764 47F0 372a

00050
6050 00051
50000
9006 g00c0

9000 00000
00000

000 00063

ADDR1 ADDRZ

00902
00050

60000
009E8
60CE8
00000

01742
009E8
00000
007F6

00906
60008
01724

STHT

3172
3173
3174
3175
3176
3177
3178
3179
3180
3181

3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197

3200
3201
3202
3203
3204

3206
3207
3208

PAGE
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SOURCE STATEMENT ASH H V 05 22.10 05/07/81
T I I I H K33 336 H I IE I3 36 33 36 36 I 56 36 3 I 3 I 3 I 3 3 363 3636 36 36 36 36 96 I I6 I I 3¢ I £ 3696 3 36 I I I I I6 I I I H I HHH ¥
* *
* LOAD DIVIDEND *
* *
* THE P AND Q ADDRESSES ARE CONVERTED TO BINARY.A PRELIMINARY 'MOVE
* CHARACTER' IS5 INITIATED TO FILL THE PRODUCT AREA WITH 'FO' BYTES. x
* THEN, THE Q FIELD SIGN IS TRANSHITTED TO POSITION 99. EXIT IS T0
* THE 'TRANSMIT FIELD' ROUTINE DESCRIBED UNDER "INTERNAL DATA TRANS- %
* MISSION'. *
FEIEHEFE I HEHH T KK INHH I I W IR W HIER I HIW R I MR FK NN HHKF RN IR KR EK I RKRKNNR
LD28 BAL  15,CONVPQ CONVERT PANDQ ADDRESSES

LD28A HVI  B0(MAPORG),X'FO'
HVC  81(19,HAPORG),80(MAPORG)

CLEAR PRODUCT AREA

oI 0(RP),XYFOQY CLEAR FLAG IF ANY ViLl
* MVZ  99(1,HAPORG),0(RQ) HOVE @ SIGN (DELETED) V1L2
HVN  0(1,RP),0(RQ) HOVE NUMERIC PART OF Q ViLz
ST RQ,IRITP SAVE RQ FOR FURTHER USE ViLz
LD28B BAL 15, TNSHR+Z HOVE FIELD RQ TO RP ViLz
HVC  0(1,RP),0(RQ} * ViLz
™ 0(RQ),X"20" IS RQ FLAGGED ViL2
BC 1,LD288 NO,LCOP ViLz
L RQ,INITP YES,RESTORE RQ ViLz
HvZ  99(1,HAPORG),0(RQ) MOVE @ SIGN TO 99 ViLz
B ENTRY1 RETURN TO 'BIR! ViL2
¥* B TF4 GO T0 TRANSMIT FIE(DELETED) V1L2
569 963636 3 36 3636 56 3 3636 3 3 JEFE 36 66 3 36566 9 5636 H I 26 365636 K36 656 2 33 356 3 336 5 I3 3 6 3 3 36 6 33 H 66 H 6 3 3 H K3

* *
* LOAD DIVIDEND IMMEDIATE *
¥* %*
FeI R FHFK IR NI IR IR N HEHNFK IR NN NIRRT KRR WKW AWM R W RHNR

CONVERT P ADDRESS
RR = CNTR + 11
*

LDH18 BAL  15,CONVP
LA RQ,11(CNTR)
B LDZ8A



AZ5B

LOoC OBJECT CODE

00176E
601772
001774
001776
001778
001774
00177E
001782
001766
001788
00178C
001790
001796

1620 SIMULATOR

45F0
0680
0690
0680
0690
45F0
58C0
4186
1648
45FQ
5680
F271
4FD0

0502

33C4
0570
0003

3548
0%E8
09D8 8001 00908
6908

00902

013C4
00570
00063

01548
009ES
00001
6o%D8

ADDR1 ADDRZ STHT

3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
32z4

3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246

3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260

SOURCE STATEMENT

AGO  .DIVX1
.DIVX1I  ANOP

AIF  (NOT &FLOAT).NOFLO1
S K696 56 K36 5636 K 663566 36K 54 M6 3 36 6 I 36 36 336 336 6 6 3 33696 3 3 9 6 6 3 3 6 6 H I 2 6 X 2 X 36 2
¥ ®
* SECTION 5 *
* FLOATING-POINT OPERATIONS *
* *®
* SIMULATION OF FLOATING-POINT OPERATIONS USES THE FIVE SUBROUTINES *
* ALREADY DESCRIBED UNDER YARITHMETIC OPERATIONS', AND THE 'EXPOW' x
* SUBROUTINE REFERRED TO IN THE PRESENT SECTION. *
* THE FLOATING-ADD AND FLOATING-SUBTRACT INSTRUCTIONS REQUIRE, IN =
* ADDITION, THE 'SHIFT' SUBROUTINE ALSO DESCRIBED IN THIS SECTION. %
* *
TN II I I K6 336 3 HEI K366 K 654 36 336 3 3630 2 636 36 6 I 3636 ¢ 3 366 06 e 4 3 36 33 36 36 I HEJe 6 3¢
66 36369636 6 33 56 6 3 36 6 6 6363 96 36 6 33696 35639 H 566 2 36 656 336 6 J 36 6 3 3 3 ¢ 3 H 336 6 3 I 36 6 HH I KKK KKK
* *®
* FLOATING MULTIPLY *
* *
* THE P AND Q ADDRESSES ARE CONVERTED TO BINARY, THEN DECREMENTED =
% BY 2. CONTROL IS GIVEN TO THE 'MULY" SUBROUTINE, FOLLOWED BY THE x
¥ 'INDIC® SUBROUTINE. AFTER INDICATOR UPDATING, THE P AND Q EXPQ- %
* NENTS ARE CONVERTED TO BINARY AND ADDED. THE LEFTHOST DIGIT IS *
% TESTED AND, IF ZERO, THE DIGITS IN THE PRODUCT AREA ARE MOVED T0 *
% THE P FIELD WMANTISSA. *
* *
% THE E/Z INDICATOR IS TESTED = *
* *
¥ IF OM, THE RESULT OF THE MULTIPLICATION IS ZERO AND THE P EXPO-
* NENT IS SET 10 99. *
* IF OFF, CONTROL IS GIVEN TO THE YEXPOM" SUBROUTINE WHICH NORMALLY
% EXITS 70 *BIR'. IN CASE OF OVERFLOW, CONTROL IS DIRECTLY GIVEN TO x
% THE 'EXCHK' SUBROUTINE WHICH INTERROGATES THE OVERFLOW SHITCH. IN *
% CASE OF UNDERFLOW, THE E/Z INDICATOR IS SET ON. *
* *
5696 5636 9696 3 56 69 963 36 66 F6 36 33566 3 5458 36 6 8 H6 36 3 96 36 3 36 6 36 3 2 H 36 3636 3 6 936 3 HEH 36 3 I 6 K HEIEH I I 3 H KK 3¢
FMULO3  BAL  15,CONVPQ CONVERT P AND Q ADDRESSES

BCTR RP,O0 *

BCTR RG,0 %

BCTR RP,0 RP=RP-2

BCTR RQ,0 RQ= RQ-2

BAL  15,MULT MULTIPLY P FIELD BY Q FIELD

L HR3,FDIC WR3= ADDRESS OF FIRST P DIGIT

LA RP ;99 (MAPORG) RP =COREST +99

LR HRI,RP WR1 = COREST + 99

BAL  15,INBIC INDICATORS UPDATING

L RP,INITP RESTORE P ADDRESS

PACK BUFFP(8),1(2,RP) CORVERT EP TO BINARY

CVB  HR4,BUFFP *

PAGE
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AZSE

LOC OBJECT CODE

001794
001740
001744
001746
001744
00174E
001782
001784
001788
0017BE
0017C2
0017€6
0017CC
0017CE
0017D2
001708
00170C
0017ED
0017E4
0017E8
0017EC
0017F0
0017F4
0017F8
0017FC
0012800

1620 SIMULATOR

F271
4FEQ
1ADE
910F
4770
41BE
0600
94DF
D100
41BB
41CC
Dlog
19C8
4740
D300
9501
4780
45F 0
47F )
47FQ
9201
45FQ
4770
9209
9209
47F0

ADDR1 ADDR2

0905 9001 00908 00001
0968 00908
BU00 60000

3788 01788
8001 06001
B00O 00000

€000 BOOO 00000 00000
001 00001
0001 00001
€000 BOOO 00000 00000
37BE 017BE
8006 6063 00000 00063
0003 06003

37F8 017F8
3894 01B9A
07F6 007F6
37F0 017F0
0003 00003

3598 61598
07F6 007F6
8601 00061

8602 00002

07F6 007F6

STHMT

3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286

SOURCE STATEMENT

FHUL1
FHULZ

FMUL%
FHUL3

PACK
CvB
AR
TH
BC
LA
BCTR
NI
HVN
LA
LA
MVN
CR
BL
74
CLI
BE
BAL
B

B
HVI
BAL
B

HVI
HVI
B

BUFFP(8),1(2Z,RQ)
HR5 ,BUFFP
HR%,HR5
0(HR2),X"0F"
7,FHULL
HRZ,1(KR2)
HR4,0
0(HRZ),X"DF?
0(1,HR3),0(KHR2)
HRZ,1(HR2)
HR3,1(HR3)
0(1,HR3),0(HR2)
HR3,RP
FHUL2
0(1,RP),99(MAPORG)
HPEZ,X"01'
FHUL3

15, EXPOK

ENTRYO

FMULG
HPEZ,X'01"
15,EXCHK

ENTRYO
L(RP),X'D9Y
2(RP),X"D9’

ENTRYO

PAGE
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ASH H V 05 22.10 05/07/81

CONVERT EQ TO BINARY
»*

HR4=EP+EQ
IS 0(HR2) = 0
NG, BRANCH
YES,HR2 =HR2+1
HR4=HR4-1

SET FLAG AT WR2ADDRESS
MOVE NUMERIC TO O(HR3)
HR2:=HR2+1

HR3=HR3+1

MOVE NUMERIC

IS WR3 LOWER THAN RP
YES,BRANCH

HOVE ZONE YO P FIELD
IS E/Z ON

YES ,BRANCH

NO,EXPON SUBROUTINE
RETURN TO INTER. LOOP
O'FL

U'FL,SET E/Z ON

EXCHK  SUBROUTINE
RETURN TO INTER. LOOP
*

SET EP= *D9D9’

RETURN TO INTERPRETIVE LOOP



A258

1620 SIMULATOR

LOC OBJECT CODBE

001804
601808
001804
00186C
00180E
001810
001814
001818
00181E
001822
001526
001824
00182€
001832
001836
00183C
00183E
001842
001846
00184C
001852
001854
061856
00185¢C
001860
001864
001868
001864
00186E
001872
001876
001878
00187C
001880

45F 0
0696
0650

6902

0680

0650
9069
92F )
D212
4120
5020
45F g
9111
4730
4186
DZ01
1BEBA
9859
50AG
D100
D300
0680
0680
D200
9120
4710
4186
1824
45FQ
47F0
47F 0
186A
45F 0
985A
4106

0579
6050
6051
3374
09E8
0EBC
0003
38E4
0854
3842
0570
0578
B00O 8000
6053 8000

6050

3524

8000 8000
8000
3852
8064

3544
3876
38F2

3548
0570
063

ADDR1 ADDR2

00050
00051

00003

01AA2

40000
00063

00000
40000

60902

00570

00050
01374
G09E8
00ESC

018E4
60064
01524

00570
00578
40000
00000

60000

01852
00064

01544
01876
018Fr2

01548
00570
00063

*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
*
¥

STMT  SOURCE STATEMENT

TOBB FKFI I IH I K3 H I Fe 36 3K 66 936 6 6 6 3 3 6 63 36 96 6 I 96 36 3 J I 36 36 3 36 96 3 I 36 6 3 HE 3 96 36 6 36 J 36 33 X 36
3789 =

3290 * FLOATING DIVIDE

3291 =

3292 * THE P AND Q ADDRESSES ARE CONVERTED TO BINARY, THEN DECREHENTED
3293 %= BY 2. CONTROL IS GIVEN TO THE YCOMP' SUBROUTINE. THE  ABSOLUTE
3294 % VALUES OF THE THO MANTISSAS ARE COHPARED AND ACCORDING TO THE RE-
3232 *® SULT OF THE TEST THE P MANTISSA IS TRANSFERRED TO THE PRODUCT A-
3296 * REA.

3297 % THEN, CONTROL IS GIVEN TO THE 'FIXDIV' SUBROUTINE MWITH NORMAL
3298 % EXIT TO THE 'INDIC' SUBROUTINE.

3299 % THE QUOTIENT IS MOVED TO THE P MANTISSA FIELD AND THE RESULTING
3300 * EXPONENT IS COMPUTED (EP - EQ).

3301 % THE 'EXPOW' SUBROUTINE IS ENTERED AND IN CASE OF EXPONENT OVER-
3362 * FLOW OR UNDERFLOW, THE SEQUENCE GOES TO THE 'EXCHK" 'ARCHK' SUB-
3303 * ROUTINE INSTEAD OF RETURNING TO *BIR'. THE P AND Q EXPONENTS ARE
3304 % THEN COMPUTED.

3305 =

BI06 %K RN I 666 3 36 3 36 3 3 K I 36 3656 36 3 64 K H I K H MK HHH KN
3308 FDIV09 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES
3309 BCTR RQ.0 *

3310 BCTR RG,0 RQ= R@-2

3311 BCTR RP,0 *

3312 ECTR RP,0 RP=RP-2

3313 5TH  RP,RQ,FDIC SAVE P AND Q@ ADDRESSES

3314 HVI  BO(HAPORG),X'FO' CLEAR PRODUCT AREA

3315 HVC  B81(19,HMAPORG),80(MAPORG)

3316 LA R2,ATAB2 LOAD A 'FO" ADDRESS

3317 ST R2,INITP STORE THIS ADDRESS

3318 BAL  15,C0HP COMP SUBROUTINE

3319 ™ HPEZ,X'11" IS HP AND EZ OFF

3320 BZ FBIA YES,BRANCH

3321 LA HR2,180(HAPORG) NO,HR2=COREST+100

3322 HVC  EPH+2(2),MTABL1+32 EPH+2=0001

3323 FDIB SR KR2,HR1 HR2=HR3-HR1

3324 LM RP,RQ,FDIC RP,RQ=INITIAL ADDRESSES

3325 ST HR1,FDIC+8 SAVE KWR1

3326 MYN  0(1,HR2),0(RP) HOVE NUHERIC TO 0(HR2)

3327 HWVZ  99(1,HAPORG),0(RP) MOVE ZONE TO COREST+99

3328 FDIE BCTR RP,O RP=RP-1

3329 BCTR HRZ,0 HR2:=HRZ-1

3330 MVC  0(1,HR2),0(RP) HOVE BYTE TO O(WR2)

3331 ™ 0(RP),X"20" IS P FIELD FLAGGED

3332 BO FDIE NO,LOOP

3333 LA RP,1C0(HAPORG) YES,RP=COREST+100

3334 SR RP;HR1 RP =RP-HR1

3335 BAL  15,FIXDIV FIXDIV SUBRCUTINE

3336 B %+8 *

3337 B FIXOFL OVERFLON

3338 LR RP,HR1 RP =KR1

3339 BAL  15,INDIC INDICATORS UPDATING

3340 LM RP,HR1,FDIC RELOAD RP,RQ,HR1

3341 LA HR4 99 (MAFORG) HR4 =COREST+99
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A25B

Loc

001884
0018856
00183C
00180E
001696
001896
001694
00189E
001842
001846
001844
001850
001884
001684
0018BE
0018C0
0015C4
0015C8
0018CC
001800
001604
001608
0018DC
0018E0
0018E4
0013E8
001BEE
0018F2
0018F6
0016FC
001900
001904
001904
00150E
001510
001914
001918
00151C
001920
001976
001924
00192E

1620 SIMULATOR

OBJECT CODE

1BDA
Dz2e0
0680
36D0
Bz00
9120
4710
5880
9501
4760
F271
4FDO
F271
4FBO
1EDB
4AD0
45F0
47F 9
47Fo
45F0
47¢ G
9209
9209
47FQ
41B6
D201
47F9
9889
Fz71
4FCO
5898
F2721
4FDO
1BCD
4ECO
9101
4710
960F
F311
94DF
45F0
47F0

8000

8000
D00C
388C
0570
0003
3808
0908
03D8
058
0938

3842
389A
07F6
3300
3598
07F6

Dooo

Bogo

6601
9601

8001 .

8002
07F6
0063
3842
383C
0570
0908
0903
09EC
9908
0908

0908
090F
3920
09DF
8001
8001
3556
0E26

34D8

8001

9001

09DE

ADDR1

00000

00000
50800

00003
00988
00508

g0g01
gose2

01AA2

8090e

00908

00SDF

009DF
00001
00001

ADDR2

00000

Goooo

0188C
00570

018D8
00001
00908
00001
00908

01AA2
01B9A
007F6
018D0
§1598
007F6

007F6
00063
01408
0183C
00570
00001
60908
009EC
00001
00908

00908
01920
009DE

01598
00EZ6

STHT

3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383

SOURCE STATEMENT

FDIVe

FDIV?

FDIA

FIXOFL

SR
MVC
BCTR
BCTR
MVC
™
BO

HR4,HR1
0(1,RP),0(HRS)
RP,0

HR4,0
0C1,RP),0(HRE)
0(HR4),X"20°"

FDIVe
RP,FDIC
HPEZ,X'01"

FDIV?
BUFFP(8),1(2,RP)
HR4 ,BUFFP
BUFFP(8),1(Z,RQ)
HR2,BUFFP
WR4,HR2
HRG,EPH2
15,EXPOH

ENTRYO

*+4
15,EXCHK

ENTRYO
1(RP),X'D9?*
2(RP),X'D9"

ENTRYO
WRZ,99(MAPORG)
EPH+2(2) ,HCLEAR

FDIB
RP,RQ,FDIC
BUFFP(8),1(2,RP)
HR3,BUFFP
RQ,INITQ
BUFFP(8),1(2,RQ)
HR4,BUFFP
KR3,HR4
HR3,BUFFP
BUFFP+7,X'01"
1,%48
BUFFP+7 ,X*0F*

1(Z,RP),BUFFP+6(2)

1(RP),X'DF?
15,EXCHK
€241

PAGE 90
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HR4=HR4-HR1
MOVE FIRST BYTE TO O(RP)
*

HR4 =HR4-1

MOVE ONE BYTE TO O(RP)
IS 0(WR4) FLAGGED

NG, LOOP
YES,RP=INITIAL ADDRESS
IS E/Z ON

YES,BRANCH

NO,CONVERT EP TO BINARY
*

CONVERT EQ TO BINARY
*

HR4=WHR4-HR2

HR4=HR4+EPH

EXPOH SUBROUTINE

RETURN TO INTERPRETIVE ROUTINE
OFL

UFL,EXCHK SUBROUTINE

RETURN TO INTERPRETIVE ROUTINE
*

EP='D9DG’

RETURN TO INTERPRETIVE LOOP
WRZ=COREST + 99

EPH+2=0000

BRANCH

RELCAD RP,RQ

CONVERT EP TO BINARY

-

CONVERT EQ TO BINARY
%

*

<HR3=HR3-HR4

CONVERT WR3 TO DECIMAL
TEST SIGN

IF D,BRANCH

IF C,CONVERT TO F
UNPACK IT IN P FIELD
SET FLAG ON EXPONENT
EXCHK SUEROUTINE
ARITHMETIC CHECK



a258

LoC

001932
001935
001538
001934
00193C
00193t
001944

001948
00194C
601950
001954
001956
001958
001954
00195C
00195E
001960
001966

1620 SIMULATOR

OBJECT CODE ADDR1 ADDRZ

45F0 6902 00902
0480

0480

0690

0690

D202 6000 9000 00000 00000
47F0 0CAQ 00CAD

45F8 0902 00902
41A5 000C 0000C
50A0 3134 01134
1858
0680
0e8e
0680
0690
0630
D202 8000 9006 00000 00000
G7F0 30E2 010EZ

STHT

3386
3387
3388
3389
3390
3391
3392
3393
3394

3396
3397
3398
3399
3400
3401
3402

3404
3405
3406
3407
3408

3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420

PAGE 91
SOURCE STATEMENT ASM H V 05 22.10 05/07/81

S 365423 K HH HEHHI I NI IEK 356 I I 6 I I 3 H MK H I K I3 I3 H I K HHH KRN
* *
* TRANSHIT FLOATING *
* *
* THE P AND Q ADDRESSES ARE CONVERTED TO BINARY, AND THREE DIGITS
* ARE MOVED FROM THE @ FIELD TO THE P FIELD. *
% CONTROL IS THEN GIVEN TO TFA IN THE "TRANSMIT FIELD' ROUTINE. *
* *®
I KK I HE R HE R T I I 3 K HF I I I HEIEHHIEH 3 JEH K HHH KRN KKK
TFLOG BAL  15,CONVPQ CONVERT P AND Q ADDRESSES

BCTR RP,0 *

BCTR RP,0 RP=RP-2

BCTR RQ,0 *

BCTR RQ,0 R@=RQ-2

HVC  0(3,RP),0(RQ) HOVE 3 CHARACTERS FROM @ TO P

B TFa GO TO TRANSMIT FIELD
SR TN HIH K K36 H 36 36 1 J 36 3 3 I 6 36 0636 6 I 3 6 6 D6 3 M X 3
* *
* BRANCH AND TRANSMIT *
* *
586 2 3656 66 2 36 36 K 5666 6 96 36 66566 9 326563 3K 6 H 3K I K I K 6 K K I 6 K 3 I 6 6 36 6 H 3K K K
BTFL0O7 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES

LA HWR1,12(CNTR) HR1=CNTR+12

ST HR1,IR2 STORE KWR1 IN IR-2

LR CNTR,RP CNTR =RP

BCTR RP,0 *

BCTR RP,0 3

BCTR RP,O0 RP=RP-3

BCTR RQ,0 *

BCTR RQ,0 RQ=RQ-2

MVC  0(3,RP),0(RQ) MOVE 3 CHARACTERS FROM Q@ TO P
B B1Z27B GO TO BERANCH AND TRANSMIT



AZ3B

Loc

00196A
00194E
001972
001676
00197€
00197E
001980
001586
001984
00198E
001990
001952
001994
001998

00159C
001940
001942
001944
001948
00194C
001982
001984
001988
00198C
0019Ca
0019C4
0019C6
0019CA
0019CE
001902
001904
001908
0019DC
001950
0019E4

1620 SIMULATOR

OBJECT CODE

45F0
45EC
47F0
Dice
0680
0690
D200
9lzp
4710
1989
078E
0680
92FC
47F0

45F0
1849
06A0
9120
4710
D200
19A9
4780
4104
41e8
47F0
1989
4780
96F0
4188
1989
4780
92FQ
47F0
94F 0
47F0

0902
3976
07F6
8005

8000
9600
397C

8000
398E

0902

AD00
3942
8000

39C4
0001
60061
394C

07F6
8000
06001

39E0
8600
39CE
9000
07Fe6

9000

9000

A00C

$0000

00000
06000

00000

00000
00000

00000

60000
6c0co

ADDR1 ADDRZ

00902
01976
007F6
00000
00000

0197C

0198E

06902

01942
00000

019C4
00001
00001
0194C
007F6
00001
019E0
019CE

007F6

STHT

3422
3423
3424
3425
3426

3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441

3444
3445
3446
3447
3448

3458
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470

SOURCE STATEMENT

*
*
*

PAGE

92

ASM HV 05 22.10 05/07/81

3636 36 3 36 36 H I I 36 3 3 3 I K I 3 I I I 3 36 I I 3 H I 3 I I 3 3 3¢ I I I 3K I I 3 3 3 I 336 I 2 I 3 3 3 36 3 3 I 3 3 I 6 36 3¢ 36 3 3 K I

*

FLOATING SHIFT RIGHT *

*

FEHFE I I 6 I I I I3 I HH IR I, I HIH N I I NI IENE I I I I I I I 66 36 3 IEIEH I IE I I JIEH H

FSR08 BAL

BAL
B

MVN
FSRA
FSRC HVC
™
BO
FSRB CR

BER

BCTR

MVI
B

*

BCTR
BCTR

15,CONVPQ CONVERT P AND Q ADDRESSES
14,%+8 *
ENTRY1 *
0(1,RP),0(RQ) MOVE NUMERIC FROM Q TO P
RP,0 RP=RP-1
RQ,0 RQ=RQ-1
0(1,RP),0(RQ) MOVE ONE BYTE FROM Q TO P
0(RQ),X'20" IS Q FIELD FLAGGED
FSRA NO,LOOP
RP,RQ YES, IS RP EQUAL TO RQ
14 RETURN
RP,0 RP=RP-1
0(RP),X'FO" HOVE 'FO' TO P FIELD
FSRB LOOP
E33 33333333 3333 3333333333 333333333333 3333333323 23223333323 233 2232322333
*
FLOATING SHIFT LEFT *

*
*

*

FHHHH I FH W H NN KRR KK I HHHHH NI RN RN H RN RN NN HHARHRRRNHR R

FSLOS BAL

F5LA

FSLB

FSLC CR

FSLE LA

FSLD NI

15,CONVPQ
HR1,RQ
HR1,0
O0CHR1),X"20°

FSLA
0(1,RP),0(HRL)
HR1,RQ

F5LC
HR1,1(HR1)
RP,1(RP)

FSLB

RP,RQ
8,ENTRY1
0(RP),X'FOY
RP,1(RP)

0(RP),XFO'
FSLE

0(RQ),XTFO'
ENTRY1

CONVERT P AND Q@ ADDRESSES
HR1=RQ

HR1=WR1-1

IS HR1 FIELD FLAGGED
NG,LOOP

YES,MOVE ONE BYTE FROM HR1 TO P
IS KR1=RP

YES,BRANCH

NO,HR1=HR1+1

RP=RP+1

ERANCH

TEST IF RP=RQ

YES,RETURN TO INTER.LOOP
NO,CLEAR POSSIBLE FLAG
RP=RP+1

TEST IF RP=RQ

YES,BRANCH

NO,MOVE 'FO' TO P ADDRESS
BRANCH

HOVE FLAG FROM Q TO P
RETURN TO INTER. LOOP



AZSB

1620 SIMULATOR

LoC OBJECT CODE

0019E8
00195A
0015EC
001572
0019F4
0019F6
0019FA
001400
001402
001408
001A0C
001412
001416
001414
001A1C
001420
001422
001AZ6
001428
001A2C
001439
001A34
001A3%
001438
001A3C
001442
001448
001444
001A4C
001450
001456
001A5C
001A5E
001460
001A66
001464
00144

001472
001474
001A76
001A7A
00147E
001480
001484

0696
0690
D300
0680
0680
4120
D300
1848
F271
4FBO
F271
4FCO
90BE
1B8C
9089
1508
4100
05C0
410D
9120
4710
1288
078F
4720
D201
D203
1088
1980
4749
D200
D300
0680
0690
D200
9120
4710
47F0
1898
1598
45E0
94D0
1498
96F0
9689

3345

31F8
3344

0908
0908
6308
0308
3AA0

£9e8
6001

0001
Coeo
3A26

348A
8001
AAD

3n72
8000
8000

8300
9500
3A5C
3E62

3980
5000

9000
09E8

9000

8000
8001
9001

9001
3A44

2000
33A5

9600

ADDR1 ADDR2

01345

01344
009D8
00508

00000

00001
01440

00000
00000

00000
00000

00000
00000

06000
0l1iF8
00000
00001
¢0908
00001
00508
014A0
009E8
00001
00001
01426
01ABA

00001
01AAG

01472
00000
01345

00000
01ASC
01862

01980

0C9ES

STHMT

3472
3473
3474
3475
3476
3477
3478
3479
3480

3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509

3510

3511
3512
3513
3514
3515
3516
3517
3516
3519
3520
3521
3522
3523
3524
3525

FHRHHKIHKHH KRR HH K IR KRN HINHK I IR FHH R IR NI I TEH K I H I K I I I I I 36 3 I H K I H IR K ¥

KNI I F I FH I HH I IE T F I H I FEI M I I HHFW NI I FH I HHH KIS H NI MR NI H R HHH NN

SOURCE STATEMENT
*
¥
*
*
* AND FLOATING-SUBTRACT INSTRUCTIONS,
% ARE DIFFERENT.
*
SHIFT  BCTR RQ,0
BCTR RQ,0
MVZ  AQSIGN(1),0(RQ)
SHIFTS BCTR RP,0
BCTR RP,0
LA R2,FIXADD
MVZ  APSIGN(1),0(RP)
LR WR1,RP
PACK BUFFP(8),1(2,RP)
CVB  WRZ,BUFFP
PACK BUFFP(8),1(2,RQ)
CVB  WR3,BUFFP
STH  WR2,HR3,EPH
SR MRZ,WR3
STH  RP,RQ,INITP
LR WR3,RP
LA WRG,1
SHIFTA BCTR WR3,0
LA WR4,1(HRS)
TH  G(WR3),X'20"
BO SHIFTA
LTR  HRZ,HR2
BER 15
BH SHIFTB
MVC  1(2,RP),1(RQ)
MVC  EPH(4),EQH
LPR  WRZ,MR2
CR  MRZ,HR4
BL SHIFTC
MVC  0(1,RP),0(RQ)
MVZ  0(1,RP),AQSIGN
SHIFTE BCTR RP,0
BCTR RQ,0
MVC  0(1,RP),0(RQ)
TH  O0(RQ),X'20"
BO SHIFTE
B SHIFTF
SHIFTC LR RQ,RP
SR RQ,HR2
BAL  14,FSRC
NI 0CRQ),X'DOY
AR RQ,HRZ
0L  0(RQ),X'FO"
LM RP,RQ,INITP

YSHIFT' SUBROUTINE

THIS SUBROUTINE IS REQUIRED FOR SHIFT OPERATIONS IN FLOATING-ADD
HHEN THE P AND Q EXPONENTS

RQ=RQ-2
RQ=RQ-2
SAVE @ SIGN
RP=RP-2
RP=RP-2

LOAD FIXADD ADDRESS

SAVE P SIGN
WR1=RP

CONVERT EP TO BINARY
*
CONVERT EQ TO BINARY
*

STORE EP AND EQ

HR2=WRZ-HR3=EP-EQ

SAVE RP AND RQ
WR3=RP
HR4=1=L
HR3=KR3-1
HR4=HR4+1

IS 0(HR3) FLAGGED

NGO, LOOP

YES,TEST WR2
ZERO,RETURN
HIGH,BRANCH

LOKER,MOVE EQ TO EP

MOVE EQ 7O EP
LOAD POSITIVE D

IS WRZ LOWER THAN L (KR4 = L)

YES,BRANCH

NO,MOVE Q DIGIT TO P DIGIT

SET P SIGN
RP=RP-1
RQ=RQ-1

MOVE Q DIGIT TO P DIGIT
IS Q FIELD FLAGGED

NO,LOOP

YES,GO TO NORMALIZATION

RQ=RP
RQ=RP-B

GO TO SHIFT RIGHT

SET FLAG
*
CLEAR FLAG

RESTORE RP,RQ ADDRESSES

*
*
*
*
*
*
*
*
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A258

Loc

001488
001484
001ABC
001490
001492
001496
091A9A
00149E

001AAD
001AA0
001AA4

1620 SIMULATOR

OBJECT CODE

07FF
198D
4740 3B62
1598
4122 0004
96F0 321F
96F0 8000
07FF

Cl121F
66000

ADDR1 ADDRZ

01B62
00004

STHT  SOURCE STATEMENT

3526
3527 SHIFTB
3528
3529
3530
3531
3532
3533

3535
3536 EPH
3537 EQH

BR
CR
BC
SR
LA
0l
0I
BR

DS
DS
DS

15
HRZ,HR4
10, SHIFTF
RQ,HR2
R2,4(R2)
ADDS+1,X'FO"
0(RP),X'FO"

15

PAGE
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RETURN

IS WRZ LOWER THAN HR4
NO,GO TO NORMALIZATION
YES, RQ=RQ-HRZ

R2=R2+4

SET SWITCH ON

DELETE P SIGN

RETURN

*

P EXPONENT
Q EXPONENT



4258

Loc

001448
001AAC
001AB0
0014RZ
001AB4
001AB6
001ABA
0014BC
0014C0
0014C4
001ACH
001ACC
001400
001AD4
001ADS
001ADC
001ADE
001AED
001AE4
001AES
001AEA
001AEE
001AF2
001AF6
001AFA
001AFE
001802
001806
001804

1620 SIMULATOR

GBJECT CODE

45F0
45F0
1848
1889
05F2
47F0
12EE
4780
5880
0630
D100
9120
4780
4680
9201
18C0
06C0
5850
5800
1BDC
45F0
47F0
47F0
9201
45F 0
47F0
5BA0
45F0
47F0

0902
35E8

3BOE

2BOE
09ES

BOO1 BOGO 00001
BJ00 00000
3AD8
34C6

BOGO 00000

09EB
3240

3894
3862
3802
0003
3598
07F6
09E8
3548
35FA

30003

ADDR1 ADDR2

00902
019E8

01BOE

01BOE
009E8

00000

014D8
014Ce

009E8
01540

01B%A
01862
01802

01598
0072F6
00%E8
01548
ClAFA

KoK K K K K K K K K K K K K K K K X

STHT  SOURCE STATEMENT
3530 29I P36 I 6 23 6543 2 39654 36 56 36 3563634 3 3 K 3 66 X 6 6 6 3 36 696 3 336 36 36 I 3 6 3 36 36 3 2 6 36 3¢
3540 *
3541 % FLOATING ADD
3542 x*
3543 * THE P AND Q ADDRESSES ARE CONVERTED T0 BINARY BEFORE  ENTERING
3544 % THE "SHIFT' SUBROUTINE. TABLES ARE THEN PREPARED FOR THE 'FIXADD'
3545 * SUBROUTINE. 1ITS SPECIAL EXIT GIVES CONTROL TO NORMALIZATION AND
3546 % ITS NORMAL EXIT TESTS THE LAST CARRY. IF ONE, A SHIFT OF ONE PO~
3547 % SITION TO THE RIGHT OF THE RESULTING FIELD IS PERFORMED, AND A
3548 * FLAGGED ONE IS MOVED TO ITS LEFTMOST DIGIT. IF ZERO, CONTROL IS
3549 % GIVEN TO NORMALIZATION. HOWEVER, BOTH EXITS LEAD TO THE YEXPOW'
3550 * SUBROUTINE WHICH SETS THE INDICATORS TO THE PROPER VALUE ACCORD-
3551 % ING TO THE RESULTING EXPONENT AND MANTISSA VALUES.
3552 * IN THE NORMALIZATION SEQUENCE, THE RESULTING FIELD IS SCANNED FOR
3553 % HIGH-ORDER ZEROS. THE MANTISSA IS SHIFTED AND THE EXPONENT IS
3554 * MODIFIED. IF EXPONENT MODBIFICATION IS NOT REQUIRED, CONTROL IS
3555 % GIVEN TO THE "INDIC' SUBROUTINE WHICH UPDATES THE H/P AND E/Z IN-
ggsg * DICATORS AND THEN RETURNS TO THE CALLING SEQUENCE.

57 *
TEEE 3656363363 K 22 H 5 6 3 .26 656 3 K F 36 3636 2 4 3 6 2 36 3 6 36 3 6 4 3 56 6 3 3¢ 3 36 96 36 936 5636 3 4 3 6 2 %3¢
3560 FADDOL  BAL  15,CORVPQ CONVERT P AND Q ADDRESSES
3561 BAL  15,SHIFT SHIFT SUBROUTINE
3562 FADDS LR HR1,RP WR1=RP
3563 LR HRZ,RQ HR2=RQ
3564 BALR 15,R2 FIXADD SUBROUTINE
3565 B FADDA SPECIAL EXIT,GO TO NORMALIZAT.
3566 FADDZ LTR  HR5,HR5 NORMAL EXIT,TEST LAST CARRY
3567 BE FADDA IF ZERO,GO TO NORMALIZATION
3568 L WRZ2,INITP IF ONE, WR2=RP
3569 BCTR HRZ,0 HR2=RP-1
3570 FADD1 MVN  1(1,HR2),0(HR2) HMOVE NUMERIC FROM 0(WR2)
3571 ™ 0(HR2),X'20" IS 0(HR2) FLAGGED
3572 BC 8,FADDC YES BRANCH
3573 BCT  HWR2,FADD1 NO,LOOP
3574 FADDC HVI  0(KR2),X'D1' HMOVE 'D1' TO WR2
3575 LR HR3,0 *
3576 BCTR HR3,0 HR3=-1
3577 FADDB L RP,INITP RESTORE P ADDRESS
3578 L HR4,EPH *
3579 SR WR4,HR3 WR4=EP-HR3
3580 BAL  15,EXPOW EXPOH SUERCUTINE
3581 B SHIFTF RETURN TO 'SHIFT' SUBROUTINE
3582 B OFL O'FLOW
3583 FADDX HVI  HPEZ,X'01' UTFLOW
3584 FADD9 BAL  15,EXCHK EXCHK SUBROUTINE
3585 B ENTRYO RETURN TO INTERPRETIVE LOOP
3586 OFL L WR1,INITP WR1=P ADDRESS
3587 B&L  15,INDIC INDIC SUBROUTINE
3588 B FADDS BRANCH
3590 = NORMALIZATION
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AZ58

LOC OBJECT CODE

001B0E
001812
001214
001816
001814
001B1E
001820
001824
001826
00182C
001B2E
001832
001836
001834
00183E
001842
001B46
001845
001B4C
001B50
001852
001856
00185A
001B5E

601B62
001866
001868
00186C
001870
001874
001878
001B7C

1620 SIMULATOR

5860
18BA
18C0
910F
4780
12CC
4780
18DA
D10o
1928
4780
41BE
41DD
4770
41DD
94FC
1908
4780
47F0
1988
4780
41cc
4188
47F0

5840
1884
45F0
9501
4770
92D9
GZ09
4770

09E8

BOOO
3850

3B62
Dooo

3B3E
coot
C001
3B26
8001
DOGO

3AEQ
3B3E

3B62
0001
0001
3816

U%ES

3548
0003
07F6
8001
8002
07F6

ADDR1

00000

B00G 00g0C

8660C0

00003

060001
00002

ADDR2
009E8

01850
01B62
60000
01B3E
00601
00001

01826
00301

01AEQ
01B3E
01B62
00001

60001
01B16

009E8
01548
00776

007F6

STHT

3592 FADDA
3593
3594
3595 FADDU
3596
3597
3598
3599
3600 FADD6
3601
3602
3603
3604
3605
3606 FADD4
3607
3608
3609
3610
3611 FADD3
3612
3613
3614
3615

3617 SHIFTF
3618
3619
3620
3621
3622
3623
3624

LR
BAL
CLI
BNE
MVI
HVI
B

SOURCE STATEMENT

RP,INITP
HRZ,HR1
HR3,0
0(HRZ),X"OF"'
FADD3
HR3,HR3
SHIFTF
HR4,HR1
0(1,HR4),0(KHR2)
WRZ,RP
FADD%
HRZ,1(WR2)
WR4,1(HR4)
FADD6
WR%, L(HR4)
0(HR4),X"FO"
WR4,RP
FADDB
FADD4
HRZ,RP
SHIFTF
HR3, 1(KR3)
HR2,1(HR2)
FADDU

HRL,INITP
RP,HR1
15, INDIC
HPEZ,X'01'
ENTRYO
1(RP),X'D9’
2(RP),X'D9’
ENTRYO
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RESTORE P ADDRESS
WHR2=HR1

HR3=0

IS 0(WRZ) NUMERIC =0
YES,BRANCH

NG, IS HR3=0

YES ,BRANCH

NO,HR4=HR1

MOVE NUMERIC FROM HRZ TO WR4
IS HR2= P ADDRESS
YES,BRANCH
NO,HRZ=KHRZ+1
HR4=HR4+1

LooP

HWR4=WR4+1

NI WHITH 'FO' AT WR4 ADDRESS
IS WR4=RP

YES ,BRANCH

KO,LO0P

IS HR2=RP

YES BRANCH
NO,INCREMENT HR3 BY 1
INCREMENT WR2 BY 1
LooP

WR1= P ADDRESS

RP=P ADDRESS

INDIC SUBROUTINE

IS E/Z ON

NO,RETURN TO INTER. LOOP
YES,SET P EXPONENT = -99
*

RETURN TO INTER. LOOP



4258

1620 SIMULATOR

LOC OBJECT CODE

001E80
001R34
001B86
001868
001B6E
001852
001B%6

001B94
001B9E
001BAC
001BA4
001586
001BA8
001RAC
001PR3
001284
001BES
001BBC
001BC2
001BCE
001EC
001RCC
001800
0018D2
001BD6
001BDA
00130C

45F0
0690
0690
D308
9720
45F0
4770

41A0
19DA
4720
1144
19D4
4760
4EDO
g101
4710
960F
F311
94DF
07FF
9209
92F%
1848
94F 0
9609
0640
94F0

0962

3345
3345
3982
3ABO

6063
3BCB

3BFO
3440
35R7
3BBC
3AA7
8001
8001

8001
8002

AQCO
AQ00

A000

ADDR1 ADDRZ

900606 013A5

34k6

01345

01AA7
C1AA7
00001
00001

00001
000062

65000
000690

00008

00902

00030

019F2
01ABO

00063
01BC8
01B8F0
01AA0
01BBC
01AA6

STHT

3626
3627
3628
3629
3630
3631
3632
3633
3634

3636
3637
3638
3639
3640
3641
3642

3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655

36527
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676

SOURCE STATEMENT
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K HEIEHKIE I H I T H I I H I3 I I H I D0 H I H I I I I K HIE KR H IR I I IHH NI K I, I3 KWK KR, H

FLOATING SUBTRACT

THE P AND Q ADDRESSES ARE CONVERTED TO BINARY BEFORE
THE @ SIGN IS INVERTED AND CONTROL IS

THEN GIVEN TO THE FLOATING-ADD ROUTINE (FADD5).

*
*
*
*
* THE YSHIFT' SUBROUTINE.
*
*
*

ENTERING

KK K K X X X

F56 3 3 H 36 H I I3 I3 J 56 F 3K I 363 30 I 36 3 I I I J I H I3 W I FH W I, I I I I8 H I FEI IR AW IR K HH R I KK

FsuBo2

BAL
BCTR
BCTIR
4
XI
BAL
B

15,CONVPQ
RQ,0
RGQ,0
AQSIGN(1),0(RQ)
AQSIGN,X'20"
15,SHIFTS

FADDS

CONVERT P AND Q ADDRESSES

RQ=RQ-2
*

SAVE @ SIGN
INVERT @ SIGN
SHIFT SUBROUTINE
*

FRHKRRRFHKRRRKRBHFEHERFHRIHKRRHR R RFRRFERHNHRRRHERWFK AR HRIHFIRINHRIRHH R X HRNREERRRNN

g

INPUT

*
*
*
*
*
*
*
*
*
*

EXPOW

EXP1AB

EXP3

YEXPOH® SUBROUTINE

HIS SUBROUTINE IS5 REQUIRED IN FLOATING-POINT OPERATIONS TO CHECK
HE VALUE OF THE RESULTING EXPONENT (OVERFLOW).

HR4 CONTAINS THE EXPONENT RESULTING FROM THE PREVIOUS

OPERATION

HR1,99
HR4 ,WR1

EXP1AB
HR1,HR1
HR4 ,WR1"

EXP2AB
R4 ,EPH
EQH+3,X"01"
1,%48
EQH+3,X"0F "
1(2,RP),EQH+2(2)
1(RP),X"DF !

15
1(RP),X"D9"
2(RP),X'F9"
HR1,RP
0CHR1),X*FO"
0(HR1),X"09"
HR1,0
6C(HRL),X"FO"

HR1=99

IS HR4 GREATER THAN 99

YES,BRANCH
NO,SET KHR1=-99

IS WR4 LESS THAN -99

YES,BRANCH

NO,CORVERT WR4 TO DECIMAL

TEST SIGN
IF D,BRANCH
IF C,CONVERT T0 F

UNPACK EP IN P FIELD

HOVE FLAG
RETURN

*
EP="DYF9"
WR1=RP

*

FILL MANTISSA HITH NINES

HR1=WR1-1
»*

XK K K K K K X X

3 36 903K N 36 3T I T3 366 3 3 36 W36 65 I I3 I 363 I 363 I H K H I K F I3 3 H S 36 I H I I I I HHHH R HKHHHH



AZSB

LOC OBJECT CODE

001BEG
001RE4
001BEB
001BEC
001BF0
001BF¢4
001EFB
001BFA
001BFE
00100
001C04
001C08
801C0C

1620 STMULATOR

9609
9128
4710
47FF
9209
9209
1848
94F G
G6A0
94F0
9120
4710
47FF

A000
4000
380A
0004
001
8002

A000

&0600
ACCO
3BFE
0008

ADDR1 ADDRZ

060000
60000
01BDA
00004
00001
00002

00000

60000

60000
G1BFE
00008

STMT

3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3669
3650
3691
3692

SOURCE STATEMENT

EXPZAB

EXP4

JFLOX1

oI
™
BO

0(KR1),X"09"
0(KR1),X"20"
EXP3
4(15)
1(RP),X'D9?
2(RP),X'D9?
HR1,RP
0CHR1),X'FQ*
HR1,0
O0(HR1),X'FO'
O0CHR1),X'20°"
EXP4
8(15)
.FLOX1

(NOT &INDEX).NOTIX3
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FILL MANTISSA WITH ZEROS
IS O0(HR1) FLAGGED
NO,LOOP

YES,RETURN TO 4 (15)

*

EP= 'D9DY!’

HR1=RP

0(KR1)="FO"'

HR1=HWR1 -1

SET'FO' OR 'DO' IN MANTISSA
IS O(WR1) FLAGGED

NO,LOOP

YES,RETURN TG 8(15)



A25B 1620 SIMULATOR PAGE 99

LOC OBJECT CODE ADBR1 ADDRZ STHT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81

JEGG 33K II I K76 36 63656 3696 3 3 2 96 32 36 36 96 3 3 36 76 96 36 3 36 36 96 36 36 96 36.36 36 36 36 96 36 36 36 K 3 96 36 36 36 e I6 96 36 6 36 36 6 K 36 3 36 96 3 %

3695 x *
3696 * SECTION 6 *
3697 * INDEX REGISTER OPERATIONS *
3698 * *
3699 * AFTER MODIFICATION OF THE INDEX REGISTERS, THE NEW INDEX REGISTER %
3700 * FIELD CONTAINS THE ALGEBRAIC SUM OF THE CONTENTS OF THE OLD FIELD %
3701 * AND THE MODIFIER. *
3702 * *
3703 HFHHHIHHHK KRN HH I H I K I 2 H I3 36336 3 356 2 I HHH KK 6 964 K H K H KKK 3¢

J7 05 38556 336 36 3 36 36 3636 36 36 36 36 36 36 36 36 36 56 36 36 36 56 36 36 96 6 56 56 36 36 I 36 3636 36 36 96 36 36 3 36 36 36 36 36 36 3 2 26 I 36 3 I I 36 36 J H HH R KK

3706

¥*

*

3707 * BRANCH AND TRANSHIT ADDRESS *
3708 = *
370G 33663 636K 39636366 3 36 636 3336 636 336 2696 3 36 5634 96 36 66 J 6 H6 36 3 3 36 3 3 3 36 6 56 3 6 K H I I K K ¥ 3¢
001C10 45F0 0902 . 00902 3711 BTA20 BAL  15,CONVPQ CONVERT P AND Q ADDRESSES
00iC1% 4145 000C 0000C 3712 BTAZ04 LA HR1,1Z2(CNTR) WR1 = CNTR +12
001C18 50A0 3134 01134 3713 ST HR1,IR2 STORE WR1 IN IRZ
001CiC 1858 3714 LR CNTR,RP CNTR= P ADDRESS
001CIE 41BO 0004 00004 3715 LA WR2,4
3716 * SR RQ,HR2 RQ=RQ-4 (DELETED) V1Ll
3717 * LA HRZ,1(HR2) * (DELETED) V1L1
3718 * SR RP,HRZ - RP=RP-5 (DELETED) VI1L1
3719 * HVN  0(5,RP),0(RQ) HMOVE 5 NUMERICS  (DELETED) VIL1
001C22 92006 3C3D 01C3D 3720 MVI  BTA20D+1,X'00' SET SWITCH OFF Vit
001CZ6 92BC 3C49 01C49 3721 MVI ~ BTAZ0E+1,X'BC* SET BCTR ON viLl
$01C2A 41C0 3CZE 01C2E 3722 LA HR3,BTAZ0B ADDRESS FOR LOOP ViLl
001C2E €680 3723 BTAZ0B  BCTR RP,0 RP=RP-1 VIiL1
001C30 1986 3724 CR RP,MAPORG TEST FOR WRAP AROUND ViLl
001C32 4740 3C5A 01C5A 3725 BL BTAZ0F * VIL1
001C36 D200 8000 9000 00000 00000 3726 BTA20C HVC  0(1,RP),0(RQ) MOVE 1 CHARACTER ViL1
601C3C 4700 3CeE 01CeE 3727 BTA20D BC 0,BTA20J IF ON, END OF TRANSMIT VILL
001C40 0690 3728 BCTR RQ,0 R@=RQ-1 ViLl
001C42 1996 3729 CR RQ,HAPORG TEST FOR HRAP AROUND ViLl
001C44 4740 3C60 01Ce0 3730 BL BTA206 * ViLl
001C48 06BC 3731 BTAZ0E BCTR WRZ,HR3 IF WR2=0 NO BRANCH ViL1
001C4A 9400 3C49 01€49 3732 NI BTAZ20E+1,X"00" SET BCTR OFF ViLl
001C4E 9120 9000 00000 3733 ™ 0(RQ),X'20" TEST IF FLAG ViLl
801C52 4780 3C66 01C66 3734 BC 8,BTAZO0H YES BRANCH ViLl
001C56 47FG 3CZE 01CZE 3735 B BTA20B NO LOOP Vitl
001C5A 1887 3736 BTAZ0F LR RP,SIZE VIiL1
001C5C 47F0 3C36 01C36 3737 B BTA20C Vit
601C60 1897 3738 BTA206 LR RQ,SIZE ViLl
001C62Z G7FQ 3C48 01C48 3739 B BTAZOE VL1
001Cé6 96FC 3C3D 0iC3D 3740 BTAZ0H OI BTAZ20D+1,X'FO" SET SWITCH ON VIiL1
001C6A 47F0 3C2E 01C2E 3741 B BTA20B GO TO MOVE LAST DIGIT ViL1
001C6E 1BOO 3742 BTA204 SR 0,0 ViLl
001C70 S$2F0 310D 0110D 3743 MVI  SWBB42+1,X'FO" SET SWITCH BTM,BT,BTFL ON
001C74 47F0 OF44 00F44 3744 B TESTBR GO TO TEST BRANCH ADDRESS



A2SB 1620 STHULATOR PAGE 100

LOC. OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMEWT ASM HV 05 22.10 05/07/81

J7G7 56 H I I 696 9 36 5636 9 26 696 5698 638 .36 96 26 36 36 96 6 36 36 36 6.3 96 36 36 96 3636 56 3 6 3 56 3 36 I 6 36 6 36 I 3 I 36 96 36 I 36 I I 3 36 3 % 3¢

3748 * *
3749 % BRANCH AND TRANSMIT ADDRESS IMMEDIATE *
3750 = *

J75 1 3R 3636 63 6 36369636 36 36 36 36 36 36 696 36 96 36 56 36 96 36 3¢ 36 3 96 26 2636 6 36 36 36 56 I 36 3¢ 36 36 36 I I I 36 3 36 I 3 W36 36 3 K H e H %

00178 4195 0008 GC00B 3753 BTAMIO LA RQ,11(CNTR) RA=CNTR+11
061C7C 45F0 0906 00906 3754 BAL  15,CONVP CONVERT P ADDRESS
001CB0 47F0 3Cl4 01C14 3755 B BTAZ0A BRANCH TO BTA-20



A25B 1620 SIMULATOR

LOC CBJECT CODE ADDR1 ADDR2

001C84 45F0 0962 00902
001CE8 41B0 0004 06004
001C8C 1B8B

001C8E 1B9B .

001£90 D104 8000 9000 00000 060000
061C% 47F0 07F6 007F6

PAGE 101

STMT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81
757 5636 M543 I KK I 6 3396 9 6 I 6 36 6 9696 I 96 3696 936 33 2 I 66 5636 966 36 3 3 56 3 6 36 36 3 3 3 36 6 2 6. 3¢
3758 % *
3759 % MOVE ADDRESS *
3760 * *

3763 MAZ0 BAL  15,CONVPQ CONVERT P AND @ ADDRESSES
3764 LA HRZ,4 *

3765 SR RP,HR2 RP = RP-4

3766 SR RQ,HR2 RQ = RQ-4

3767 HVN  0(5,RP),0(RQD HOVE 5 NUMERICS FROM Q@ TO P
3768 B ENTRY1 RETURN TO INTERPRETIVE LOOP



AZSR

LOC OBJECT CODE

001C94
001CSE
001CA2
001CA6
001CAA
0CICAE
calcgz
001C8s
001CRA
0O01CBE
ooicce
001CC6
001CCA
001CCE
001C02
001C06
001CDA
001CDE
001CE2
001CES
001CEA
001CEE
001CFO
061CF4
001CF8

1620 SIMULATOR

45F5
4195
95FQ
4779
9204
47F0
95F1
4720
9202
47F g
95F2
4770
9201
47F0
95F8
4779
92FE
47Fg
§5F9
4770
9260
1858
470
45FQ

0506
e
ehilad
3cB2
aces
3CEE
9000
3¢c2
8506
3CEE
000
3C02
8006
3CEE
5000
3CE2
0930
JCEE
9500
3CF4
093D

0F 44
00F4

000001E1

ADDR1 ADDRZ

000600
00006
00000
£0006
00000
00006
060000
0093D
00000
0093D

00906
00008

0icB2
01CEE
01ccz
O1CEE
§1Cb2
01CEE
01CEZ
01CEE
01CF4

00F44
000F4

STHT  SOURCE STATEMENT

PAGE 102

ASM H V 05 22.10 05/07/81

J7 70 333365363656 36 36 36 56 36 36 96 5636 36 36 36 36 36 96 56 I 56 36 36 76 56 36 36 3636 26 36 36 3 26 36 36 96 36 36 36 36 36 96 6 36 656 6 36 36 36 36 36 I 6 36 36 36 36 36 3 3 36 6 36 %

TESTED.

(28
~N
~N
~N
¥ OR K K K K K K ¥ X

OR OFF (SEE THE "INDAD' SUBROUTINE).
THEN LOADED WITH THE P ADDRESS, BEFORE CONTROL IS GIVEN TO 'BIR'.

NOTE = THE 'HO BAND' MODE IS SELECTED AT SIMULATOR INITIALIZATION

BRANCH AND SELECT

*
*
3*
THE P ADDRESS IS CONVERTED TO BINARY AND DIGIT Q11 *
ACCORDING TO THE TEST RESULT, THE 'IXBAND' INDICATOR IS
SET TO "NO BAND', 'BAND 1 SELECTED', OR "BAND 2 SELECTED'(SEE THE
"INDEX® SUBROUTINE), AND THE INDIRECT ADDRESSING SWITCH IS SET ON x
*

3%

%*

%

*

%

(CNTR+11) IS

THE INSTRUCTION COUNTER IS

3785 BS60 BAL  15,CONVP
3786 LA RQ,11(CNTR)
3787 CLI  O(RQ},X'FO'
3788 BC 7,B51

3789 MVI  IXBAND,X'04'
3790 B BSE

3791 BS1 CLI  0(RQ),X'F1'
3792 BC 7,852

3793 MVI ~ IXBAND,X'02'
3794 B BSE

3795 BS2 CLI  0C(RQ),X'F2"
3796 BC 7,B53

3797 HVI  IXBAND,X'01"
3798 B BSE

3799 BS3 CLI  O0(RQ),X'F8"'
3800 BC 7,B54

3801 MVI  INDAD+1,X'FE?
3802 B BSE

3803 BS4 CLI  0(RQ),X'F9°¥
3804 BC 7 ,ERXOP

3805 HVI  INDAD+1,X'00"
3806 BSE LR CNTR,RP

3507 B TESTBR
-3808 ERXOP BAL  15,MESTOP

DG ACINVXOP)

CONVERT P ADDRESS
RQ=DIGIT Q11

311=0

NO,BRANCH

YES,SET INDICATOR 30 ON
RETURN

Q11=1

NO , BRANCH

YES,SET INDICATOR 31 ON
RETURN

Ql1=2

NG, BRANCH

YES,SET INDICATOR 32 ON
RETURN

Ql1=8

NGO, BRANCH

YES,SET IND.ADD.SHITCH OFF
RETURN

Q11=9

NG, INVALID OPERATION
YES,SET IND.ADD.SWITCH ON
CHTR = P ADDRESS

GO TO TEST BRANCH ADDRESS
*

ERROR ON INDEX OPERATION



AZSB

Loc

1620 SIHULATOR

OBJECT CODE

001CFC $2F0 3063 010563
001008 9200 3045 01D45
001004 D200 3400 0006 014D0
001004 92064 0006 £0006
061DCE 9200 09C7 609C7
001017 4570 091E

001016 92F0 09C7 009C7
GO1DIA D200 G086 34D0 00006
001020 450 0906

001DZ4 41A5 0007

001D28 50C0 3400

001D2C 92FE 09A1 009A1
001D30 92060 038D 009D
001D34 45EQ0 095C

001D33 9280 078D 6098D
001D3C 9200 0941 00941
001D40 5BCO 34D0

001D44 U7FC

001D46 92FC 3045 01045
001D4A 5080 34D0

0C1D4E 41PB 0004

06006

00691E
014D
00906

30007
01400

0095C

01400

91480
00004

ADDR1 ADDRZ STMT

3811
3812
3813
3814
3815
3816
3817
3818
3619
36820
3621
3822
3823
3824
3825
3826
3827
3828
3829
35830
3831
3832
3833
3834
3835
3836
3837
3838
3839
35840
3841
3842

3844
3845
3846
3847
3848
3349
3850
3851
3852
3653
3854
3855
3856
3857
3658
3859
3860
3861
3862
3843
3354

5

OURCE STATEMENT

I I3 3 HE 3 W36 IEH 3 I I IE I I K 3K 36 36 36 36 36 6 3 I I 34 W I H H I I I IEN NI W HH KR K HH K HX

BRANCH AND MODIFY

THE CONDITION SWITCH IS SET OFF.

THE @ ADDRESS IS FIRST CONVERTED TO BINARY HKITHOUT CONSIDERING
ANY FLAGS, AND THEN THE P ADDRESS, WHICH MAY BE INDEXED ARD AN
INDIRECT ADDRESS, IS CONVERTED.

CONTROL IS THEN GIVEN TO THE TINDEX" SUBROUTINE WHICH  COMPUTES
THE SYSTEH/360 EFFECTIVE ADDRESS OF THE INDEX REGISTER SPECIFIED
BY THE @ FLAGS. THIS ADDRESS IS LOADED INTOC REGISTER WRZ.

THE FIELD DESIGNATED BY THE § ADDRESS (RQ) IS ADDED TO THE SE-
LECTED REGISTER BY LOADING RP WITH THE INDEX REGISTER ADDRESS IN
HR2. CONTROL IS GIVEN TO THE 'FIXADD' SUBROUTINE AND  INDICATORS
HP/EZ ARE UPDATED IN THE 'INDIC' SUBROUTIKE.

THE CONDITION SWITCH IS TESTED =

IF ON, THE SELECTED INDEX REGISTER IS TESTED FOR THE THREE CONDI-
TIONS YSIGN CHANGE', 'SIGN VALUE NULL', 'LAST CARRY'. IF ONE OF
THESE THREE CONDITIONS IS PRESENT, LOADING OF THE P ADDRESS INTO
YCNTR' WILL BE BYPASSED. IF NONE IS PRESENT, THE P ADDRESS IS
LOADED.

IF OFF,THE THREE PRECEDING TESTS ARE NOT PERFORMED, AND THE COUN-

TER IS DIRECTLY LOADED.
FINALLY, THE @ FIELD IS TESTED. IF NOT EXHAUSTED, THE OVERFLOW

PAGE 103

ASM HV 05 22.10 05/07/81

NOTE =

*
*
*
*
*
*
*
3*
*
*
*
*
*
*
3*
*
*
*
3*
*
*
¥*
*
*
*
*
*
*
¥*
*
*

BX61
BXE

MVI
MVI
MVC
HVI
MVI
BAL
HVI
HVC
BAL
LA
ST
HVI
HVI
BAL
HVI
HVI
L

BXG BR
HVI
ST
LA

BXD

THE INSTRUCTIONS BX-61,
BASICALLY THE SAME ROUTINES.
ED IN DETAIL.

INDICATOR IS SET ON BY THE 'ARCHK' SUBROUTINE.

BXA+L,X'FOT
BXG+1,0
REG15(1),IXBAND
IXBAND,X"04"
INDX8+1,X"00"
15,C0nVa
INDX8+1,X'F0!
IXBARD(1),REG1S
15,CONVP
HR1,7(CNTR)
12,REG15
INDX4+5,X"FE"
INDX3+3,0
14, INDEX
INDX3+3,X'80"
INDX415,0
12,REG15

12
BXG+1,X'FC*
RP,REGI5
HRZ,4(HR2)

BXM-62, BCX-63,

THEREFORE,

BCXM-64 AND BLX-65 ARE
ONLY BX-61 IS DESCRIB-

KoK K K K K K K XK K K XK K XK X K X X X X * KoK K K K K K K XK

93 3 I 36 36 36K H 3 I 3 H 3 2 2 I I I I 3 H 3 X6 3636 3 36 I 3 36 I3 36 I 3636 I I 3636 I I N H J I 33 I H I I H I W W24 HH K 3¢

SET CONDITION SWITCH OFF
SET BXG SWITCH OFF

SAVE IXBAND INDICATOR

SET NO BAND INDICATOR ON
SWITCH OFF, NO INDAD FOR Q VIL2
CONVERT § ABDRESS

RESTORE SWITCH viLz
RESTORE IXBAND INDICATOR
CONVERT P ADDRESS
HR1=CNTR+7

SAVE R12

SET RETURN SWITCH ON

SET NOP

GO TO INDEX SUPROUTINE
CLEAR NOP

SET RETURN SWITCH OFF
RESTORE R12

POSSIBLE RETURN TO BLX65/66
SET BXG SWITCH ON

SAVE P ADDRESS

TAKE RIGHT IX ADDRESS



AZSB

LOC OBJECT CODE

001052
001054
001058
001D5C
001D5E
001062
001D66
001D6C
001072
001076
001574
001D7E
001082
001086
001D8A
001DSE
001092
001096
001D9A
061D9C
001DA0
001DA4
001DAB
001DAA

1620 SIMULATOR

leae
92FQ
4770
1848
45F0
4700
D300
D500
4776
9101
4710
46E0
95FQ
4770
4258
9101
4780
45F0
8000

3148
318E

3548
3DA0
3385
3344
3082
0003
3p3z
3DAD
2231
0EZ6
0FE8
OF58
07F6
00F4

0000015D

5850
41C0
1B5C
4770

3400
600C

3082

011AB

8000 013A5
33A5 013A4
00003
01231

0CF58

ADDR1 ADDRZ

011BE

61548
01DAO
06000
013A5
61082

01D82
01DAC

00E26
0CF58

007F6
G00F4
014D0
8000C

01D82

STMT

3865
3866
3867
3868
3869
3870
3671
3872
3873
3874
3875
3876
3877
3876
3879
3880
3881
3882

3883
3884
3685
3886
33887

SOURCE STATEMENT

BXF
BXA

BXC

BXB

LR RP,HR2

HVI  ADD4A+1,X'FO'
B ADDSA

LR HR1,RP

BAL  15,INDIC

BC NOP,BXB

NVZ  AQSIGN(1),0(RP)
CLC  APSIGN(1),AQSIGN
BC 7,BXC

™ HPEZ,X'01"

BC 1,BXC

BCT  HWRS,BXB

CLI  AQEND*1,X'FO'
8C 7,C241

STC  CNTR,STC

™ STC,X'01"

BC 8,ENTRYO

BAL  15,MESTOP

DC  A(NOBRAD)

L CNTR,REG15
LA HR3,12

SR CNTR,HR3

B BXC

PAGE 104

ASM HV 05 22.10 05/07/81

RP=HR2 INDEX ADDRESS

SET SWITCH ON

GO TO ADD21

RESTORE ADDRESS
INDICATORS UPDATING
CONDITION SWITCH

IS SAVED IX SIGN PRESENT
IX SIGN

NO ,BRANCH

IS E/Z ON

YES,BRANCH

NG, TEST LAST CARRY

IS AQEND ON

NO,ARITHHETIC CHECK TESTING
TEST IF BRANCH ADDRESS IS
CORRECT

YES,BRANCH

ERROR, STOP SIMULATION

CNTR=RP
SUBTRACT 12 FROM CNTR

*
BRANCH



A25B 1620 SIMULATOR PAGE 105

LOC OBJECT CODE ADDR1 ADDRZ STHT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81

FEGT HHIEHMHHR IR 265 636 3 263 26636 3 36 3696 36 6 36 36 3 36 3 3 I 3 336 36 3 I8 6 9 J 36 3 2 36 36 6 36 I 36 36 I 36 36 36 36 6 36 3 H 36 K 6 3 3¢

3892 = *
3893 * BRANCH AND MODIFY IMMEDIATE *
3694 = *
3895 * THE CONDITION SWITCH IS SET OFF. *
3896 * CONTROL IS THEN GIVEN TO BCXM-64 DESCRIBED BELOH. *
3897 * *
SO 965636963362 6 36 396 96 6 363 36 .96 36 396 356 9 6 96 39 6.3 36 36 3 .06 396 I 6 30636 96 3 236 33536 636 6 6 36 I 26 36 e H K 6

001DAE 92FC 3D63 01D63 3900 BXM62 MVI  BXA+1,X'FO' SET CONDITION SWITCH OFF
001DB2 47F0 3pC2 01DCZ 3901 B BCXM6G 14 BRANCH

FO0OT eI W HH 56 333 I 6 3 36 6 36 36 36336 36 3 5636 3 36 36 36 336 3 JSE 363696 36 36 36 I H VM WM H I I HHH IR H KX

3904 % *
3905 * BRANCH CONDITIONALLY AND MODIFY *
3306 * *
3907 * THE CONDITION SHITCH IS SET ON. *
3908 * CONTROL IS THEN GIVEN TO THE Q ADDRESS CONVERSION SUBROUTINE OF =
3909 % BX-6l. *
3910 = *
O 532336656 33 36 6 33656 3636 33 56 36 6 336 66 9636 3 3636 X 3 F6 3 3636 3336 32 333 3 363636 3 3636 363 32 06 6 6 3 26 3 3 2 6 3¢

001bB6 9200 3D63 G1D63 3913 BCX63 MVI  BXA+1,X'00° SET CONDITION SWITCH ON

001DBA 47F0 3000 01D0O0 3914 B BX61+4 BRANCH

JOIE 3663 H I H W33 K 36 I3 336 363696 36 36 3636 36 36 96 36 6.3 36 36 6 S WM 3 369 6 3696 2 I 36 36 6 I IR I H NI K H

3917 * *®
3918 * BRANCH CONDITIONALLY ARD MODIFY IMHEDIATE *
3919 * *
3320 * THE CONDITION SWITCH IS SET ON. *
3921 * FIVE NUMERICS ARE MOVED FROM CHTR+7 TO A SHALL BUFFER. CONTROL =
3922 * 1S THEN GIVEN TO THE P ADDRESS CONVERSION SUBROUTINE OF BX-61. *
3923 % *

JO2G  HIF MM H I I 36 J 3 I 9636 I 3 336 3 36 3 56 363 2 36 I H H W I H 33 I H 3 3436 ] W H N K HH W NN K2

G01DBE 9200 3D63 01063 3926 BCXM64  MVI  BXA+1,X'00! SET CONDITION SWITCH ON

001BC2Z D303 0570 3374 00570 01374 3927 HVZ  FDIC(4),ATAB2 SET 4 ZONES TO 'F!

0016C8 B103 0570 5007 00570 00007 3928 MVN  FDIC(4),7(CNTR) STORE 4 NUMERIC DIGITS FROM CNTR
061DCE D200 0574 500B 00574 0000B 3929 HVYC  FDIC+4(1),11(CNTR) STORE LAST DIGIT

001DD4 94DF 0570 80570 3930 NI FDIC,X'DF' SET FLAG -

001DD8 4190 0574 00574 3931 LA RQ,FDIC+4 RR=FDIC+4 ADDRESS

001DDC 9200 3D45 01D45 3932 MVI  BXG+1,0 SET BXG SHITCH OFF



AZSE

L0C OBJECT CODE

1620 SIMULATOR

001DEG 47F0 3029

001DE4
001DEB
001DEC
G01DFO
001DF2
001DFe
0010F8
00LDFC
001E02
001E08
001ECC
0G1EOE

45C0
4890
4140
14BA
96F 0
06B9
4640
B103
D200
94DF
1858
4770

3004
0900
06004
BOOO

30F2

ADDR1 ADDRZ STHT

6600¢C

8000 9000 80C00
BOC4 9004 00004

BU6O
UF44

001EIZ 4195 COCB
001E16 45C0 3020
G01E1A 47F0 3DES

00000

01D20

01D04
00500
00004

01DF2
00000
00004

00F44

006008
61020
01DEB

3933

3935
3936
3937
3938
3939
3940
3941
3942
3943
3544
3945
3946
3947

3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960

3962
3963
3964
3965
3966
3967
3963
3969
3970

3972
3973
3974

SOURCE STATEMENT

ASM H V 05 22.10

B BXD BRANCH
E 3333 i i i iR s s i i i3 33333333333 333333 3333333333333 2333.38%5.33.333
* 3%
* BRANCH AND LOAD *
3 *
* CONTROL IS DIRECTLY GIVEN TO THE Q ADDRESS CONVERSION ROUTINE OF
% BX-61, BUT IS RETURNED TO BLX1 AFTER ADDING THE Q FIELD 10 THE x
* INDEX REGISTER. x
* FIVE NUMERICS ARE MOVED FROM THE Q ADDRESS FIELD (WITH SIGN) T0 =
» THE TINDEX REGISTER ADDRESS. THE INSTRUCTION COUNTER IS LOADED
* WITH THE P ADDRESS, AND THE ROUTINE PROCEEDS TO A VALIDITY CHECK
% OF THE ADDRESS. *
* *
FE 353 26 3 36 36 336 2 I 3 3 I I I 36 26 H 36 3 26 M 36 HE I DI WIS I3 3, HEEIE I I W I MMM H IR HAHIHHRHN R
BLX65  BAL  12,BXE CONVERT Q ADDRESS
BLX1 SH  RQ,DEC4 RQ=RQ-4
LA HRL,4 * viLz
AR WRZ,HR1 * yiL2
BLX651 OI  O(HR2),X'FQ' CLEAR RECEIVING AREA ViLz
BCTR HRZ,0 * ViL2
BCT  MR1,BLX451 * yiLz
MVN  0(4,HR2),0(RQ) MOVE 5 NUMERIC> FROM Q ADDR V1LZ
MVC  4(1,HRZ),4(RQ) (MITH SIGN) TO WR2 ADDRESS
NI 0({R2),XDF' SET IX FLAG
BLX2 LR CNTR,RP CNTR=P ADDRESS
B TESTBR G0 TO TEST BRANCH ADDRESS
E33 33333 3333333 d s i id it iiiiidiaddidiidididiiiiididiidiiiiiiiiiiiiiid

*
*
*

*
*
*

THE RQ REGISTER IS LOADED WITH CNTR+11. THEN, THE SEQUENCE CON-
TINUES AS FOR BLX-65 EXCEPT THAT IT STARTS WITH P ADDRESS CONVER-

SION.

,BRANCH AND LOAD IMMEDIATE

X K K K K K X

I I I 3NNV HIEIE 330 3 I H 3 XX 3 JEE NI NI I3 3 36 36 3 3630 36 369636 36 I I I H I I W IEH 3 3K 3%

BLXM66

LA RQ,11(CNTR) RQ=CNTR+11
BAL  12,BXD BRANCH

B BLX1 BRANCH

PAGE 106

05/07/81



A25B

LoC OBJECT CODE

QO1EIE

001E22
G601EZ26
001EZ2A
G61E2C
001E30
001E36
G01E3C
001E4D

1620 SIHULATOR

45C0

41A0
96F 0
0650
46A0
B103
D200
94DF
477G

ADDR1 ADDRZ

3004 01004
0004 00004
9006 000600

3626 01E26

9600 BOOO 00000 00000
9004 BOO4 00004 00004
9000 80000

3E0C 01E0C

STHT

SOURCE STATEMENT

PAGE 107

ASM H V 05 22.10 05/07/81

SO7E 30969 36 656 263 3 36 3636 3636 36 6 56 36 36 56 J6 3696 36 36 36 3 3 3 36 3 3 F I I3 K 363 I 33 K H K MK I H NI KK WK HHKHKHRNH

3977 =
3978 *
3979 %
3980 =
3981 *
3982 *

BRANCH AND STORE

THIS ROUTINE IS THE SAME AS THAT OF BLX-65,
MERICS ARE MOVED FROM THE INDEX REGISTER TO THE Q ADDRESS.

*
*
*
EXCEPT THAT FIVE NU- =
*
*
*

JOB T 363636363636 K I 56 56 36 3636 36 36 36 36 36 363 36 3 3 3 6 636 J6 63 36 3636 36 36 34 3636 96 36 36 6.3 36 36 6 36 36 36 36 36 3 26 36 36 J6 3 36 2 36 36 6 36 5 2 36 3%

3985 BSX67
3986 %

3987

3988 BSX67A
3989

BAL  1Z,BXE

SH RQ,DEC4

LA HR1,4

01 0(RQ),X'FOY
BCTR RQ,0

3990 BCT  HR1,BSX67A
3991 HVN  0(4,RQ),0(KR2)
3992 HYC  4(1,RQ),4(KR2)
3993 NI 0(RQJ,X'DF’
3994 B BLX2

3995 AGO  IXX3

3996 .IXX3 ANOP

3997 %+% DISKV DISK VERSION
3998 = PRINT OFF

3999 PUNCH ' SLC 006000'
4000 * PRINT ON

4001 =%

END

*
RQ=RQ-4
*

CLEAR RECEIVING AREA
%

*®
HMOVE 5 NUMERICS FROM WRZ ADD
(HITH SIGN) TO RQ ADDRESS

SET IX FLAG
BRANCH

(DELETED) ViL2

ViL2
ViLz
yiLz
ViL2
RESS



A258

1626 SIMULATOR

LOC OBJECT CODE

001E44
001E48
001E4C
001ESC
G01E54

001E58
001ESD
001E63
001E66
001E69
001EAC
001E6F
001E72
001E75
001E78

41B0 05DS
41A0 3E58
92F0 04B3
9241 0511
47F0 0204

4EOZ105FAR
7B030A3G4AA33
C000AA
400024
500004
4C00AA
6C00AA
E000AA
400000

EF

ADDR1 ADDRZ

004B3
09511

005D5
01ES58

00204

STHT

4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013

4015
4016
4017
4018
4019

4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

PAGE 108

SOURCE STATEMENT ASM H V 05 22.10 05/07/81

3636 26 I 6 36 I K 3 I I 6 36363 3 H F I I3 M MK I I HHIHIEHEIEHIEN I NN HH I NN N WM H RN RN RN AR

READ ALPHAMERICALLY (TYPEWRITER)

*
*
%*
THIS SEQUENCE LOADS THE ADDRESSES OF THE CODE CONVERSION  FIELDS
FOR SUBSEQUENT USE BY THE 'MASK' SUBROUTINE. THE FIELD EXPANSION
SWITCH OF THE 'VALIN' SUBROUTINE IS SET ON. *
THEN, CONTROL IS GIVEN TO THE 'READ NUMERICALLY' (TYPEWRITER) SE- *
QUENCE DESCRIBED UNDER YCONSOLE SIMULATION'. *

*

*

XK K K K K K XK X

D3 3 K I I3 I I I 363 K I 3K I 3 3 33 3 3 I 3¢ 3 3 I I I 3 F I3 I I 33 3 2 I 9 H I 3K JE I I 36336 36 3 3 336 56 I I 36 36 3 I 36 36 K H ¥ 3¢

RATY LA WRZ, TABLEZ LOAD ADDRESSES OF CODE CON-

LA HR1, TBRATY VERSION TABLE

HVI  FLEXSW+1,X'FO' SET FIELD EXPANSION SWITCH ON

HVI  HASK+1,X'41? SET COMMAND MASK = 41

B RNTYGO-4 BRANCH TO WRITE
TBRATY  DC K'GEQZ105FAAT *

DC X*7B030A34AA33" *

DC X'CO00AAT *

DC X14D0024"

DC X'5pocog”’

DC XY4C0CAAT

DC X'6C00AAT

DC KYEQOOAAT *

DC X'400000" *

DC XYEF? *



AZSB 1620 SIMULATOR PAGE 109

LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.16 05/07/81

G322 RN IO I I 5K 5856 3 358 56 36 26 36 56 76 36 36 6 36 36 36 36 36 96 36 36 9636 3 36 36 36 36 I 36 5636 I8 36 96 36 36 38 5636 3¢ 96 36 I I 36 36 36 2 36 3 H % 3%

4070

GO7 T 5633663363 6 56358 3 3 636 36 36 3.3 36 58 3 38 36 36 39638 Do 36 96 28 56 36 36 36 56 36 36 96 36 36 3 56 3¢ 36 36 36 36 36 36 96 36 36 36 36 6 3 36 36 36 2 3 3 M K 3

4033 = %*
4034 * HRITE NUMERICALLY (TYPEWRITER) *
4035 * *
4036 * THIS SEQUENCE FIRST PREPARES THE ADDRESSES NECESSARY FOR CODE CON- =
4037 * VERSION (SEE 'MASK' SUBROUTINE). IT SETS THE FIELD COMPRESSION *
4038 * SWITCH IN THE 'VALOUT' SUBROUTINE OFF. WR3 IS GIVEN THE VALUE 0, =
4039 * CORRESPCNDING TO A STEP OF 1, TO AVOID THE 2 BYTES-IN-ONE-BYTE *
4040 * ALPHABETIC MODE, AND CONTROL IS GIVEN TO THE 'GETEOR' SUBROUTINE *
4041 * WHICH PROVIDES THE LENGTH OF THE FIELD TO BE WRITTEN. THEN, THE =%
4942 % SEQUENCE GOES TO THE *MASK' SUBROUTINE TO PREPARE THE CODE CON- %
4043 * VERSION TABLE AT ADDRESS 128 (IF NECESSARY). *
4044 * *
6045 * THE BYTE COUNT OBTAINED FROM THE 'GETEOR' SUBROUTINE IS THEN COM-
4046 * PUTED. IF THE BYTE COUNT IS LOWER THAN OR EQUAL TO 100, ONE =x
4047 % SINGLE 'WRITE' OPERATION WILL BE EXECUTED. IF IT IS GREATER THAN x
4048 * 100, A NEW LINE HUST BE WRITTEN WITH THE REMAINING BYTE COUNT. AN =
404% * EXIT SWITCH IS SET TO RESUME THE OUTPUT OPERATION ON THIS REMAIN- *
4050 % ING FIELD. THE LOOP WILL BE PERFORMED UNTIL THE FIELD HAS BEEN x
4051 * EXHAUSTED. *
4052 * *
4053 * WHEN THE COMPUTATION OF THE BYTE COUNT IS TERMINATED, CONTROL IS %
4054 * GIVEN TO THE "VALOUT' SUBROUTINE WHICH CONVERTS THE BYTES T0 OUT- =
4055 * PUT CODES AND MOVES THEM TO BUFFER YIOBUFF'. CONTROL IS GIVEN TO
4056 % THE "TYFIO' SUBROUTINE WHICH PERFORMS THE 'WRITE"™ OPERATION PROP- %
4057 * ER. *
4058 * *
§059 * NORMAL EXIT OF THE SEQUENCE IS TO 'BIR' THROUGH THE 'SWITCH INTER- %
4060 * ROGATION' (ENTRY3) SUBROUTINE. HOWEVER, THE ERROR EXIT OF 'TYPIO®
4061 * GIVES CONTROL TO THE YEXCRET' SUBROUTINE WHICH DISTINGUISHES BE- *
4062 * THEEN = *
4063 * *
4064 % -~ YINTERVENTION REQUIRED' WHICH GIVES CONTROL TO YALARM® AND THEN =
4065 * TRIES TO RESUME THE ENTIRE OPERATION %
4066 * =~ 'UNIT EXCEPTION' WHICH IS CONSIDERED AS A CATASTROPHIC FAILURE =
4067 * OF THE 1052 *
4068 % - 'SENSE INDICATION' WHICH ALLOWS SETTING THE WRITE CHECK INDICA- =
4069 * TOR 07 OH *
£ %*

%

001E79 00

001E74 41BG 0584 0058A 4073 WNTY LA HRZ, TABLEL LOAD ADDRESSES OF CODE CON-
0CIEZE 41A0 3EE6 0lEE6 4074 LA WR1, TBUNTY VERSION TABLE

001EB2 9200 4349 02343 4075 HVI ~ FLCOSW+1,X"00" SET FIELD COMPRESSION SWITCH OFF
001EB6 9211 0511 00511 4076 MVI  MASK+1,X'11" SET COMMAND MASK = 11

001ESA 41C0 0000 00000 40727 LA HR3,0 *

001ESE 45F0 43Fe6 023F6 4078 KNTY1 BAL  15,GETEOR SEARCH RECCRD MARK

001E92 1BED 4079 LR HR5 ;KR4 LOAD LENGTH OF 'WRITE" INTO WRS
001E94 45FC 0510 00510 4080 BAL  15,MASK PREPARE CODE CONVERSION TABLE
001E98 9200 3ED9 61EDY 4081 WNTYGO  MVI  WRISWI+1,X'00°' SET EXIT SWITCH TO NORMAL
001ESC 41F0 0064 00064 4082 LA 15,100 R15=100

G01EAQ 1SEF 4083 CR HR5,15 IS WR5 GREATER THAN 100

001EAZ 0000 00GO 00C00 4084 BC BNH,HNTYG2 NO, BRANCH



A258

LOC OBJECT COBE

IEV044  *¥x ERROR *xx
TEV029 %t ERROR %%

1620 SIMULATOR

ADDR1 ADDRZ STHT

SOURCE STATEMENT

UNDEFINED SYHEOL
INCORRECT REGISTER OR MASK SPECIFICATION

HNTYG3

3
HNTY3

HRISHI
HNTYGZ
TBKRNTY

0C1EAG6 1BEF 4085
G01EAB 1EDF 4086
GO1lEAA 9ZFQ 3EDY 01ED9 4087
001EAE 42D0 3EBY 01EB9 4088
0C1EBZ 45FG 43A2 02342 4089
4090
001EB6 00090164 4091
001EBA 00CC
0C1ERE 000G03A3 4052
001ECG 47F0 3ED3 01ED8 4093
001ECH 4700 00CO 00000 4094
00LECS 47F0 3FS5C 01F5C 4095
001ECC 0008 £50CO 60000 4096
TIEV044  »xx ERROR »xx UNDEFINED SYHMBOL
001EDG 4780 3F5C 01F5C 4097
001EDG 964G 00CZ 06002 4098
001EDS 4700 3E98 01ESB 4099
O01EDC 47F8 0262 00262 4100
0CIEED 18DE 4191
O01EE2 47F0 3EAE Ol1EAE 4102
001EE6 DBFOCAA 4103
001EE9 DACOAA 4104
U01EEC FAGDAA 4105
001EEF FFO0AA 4106
001EFZ FCO00/C 4107
O01EF5 EF 4108

HR5,15

HR4,15
HRISHI+1,X"FO"
HR4,HNTY3+3
15,VALOUT
R1,TYPIO
X'00090164"

A(IOBUFF)

HRISHI
NOP, 0

HNTYAL
TYPERR+1,X*30°

HNTYAL
NYCHEK,X"40"
NOP ,HNTYGO

TYPSWHI+G
KR4 ,HRS

HNTYG3
X'DFO0AAT
XTDAOCAAT
X'FAQQAAT
XYFFO0AAT
X'FCO0ZCT
XTEF?
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ASM H V 05 22.10 05/07/81

YES,HR5=KR5-100

HR4=100

SET RETRY SWITCH ON

STORE DATA LENGTH IN CCH COUNT
CHECK VALIDITY OF OUTPUT DATA
CALL TYPEWRITER

HRITE 100 BYTES FROM IOBUFF

OK,EXIT

U E,SHOULD NOT OCCUR,ALARM
INT.REQ.,GO TO ALARM

SENSE EXIT,TEST BITS 2+3

ZERO,EXIT

SET INDICATOR 07 ON
YEXIT' OR YRETRY' SWITCH
INTERROGATE I/0 INDICATOR
HR4= WR5

BRANCH

X K K XK



AZS5E

LoC

001EF6
001EFA
001EFE
801F02
G01F06
001FCA

001FQE
001F11
001F 14
001F17
001F 1A
001F1D
001F20
001F23
G01FZ6
001F2¢

001F24
001F2C
001F30
001F32

1620 SIMULATOR

OBJECT. CODE A4DDR1 ADDRZ

41B0 0623 00623
4140 3FOE 01F GE
92F0 4349 02349
9251 0511 00511
41C0 0001 00001
47FQ 3EBE O1EGE

0A007B
33007E
240040
220078
046050
1F 0024
10004E
500040
SFOO4F
EF

18E6
SAEQ 3F50 01F50
198E
4740 3F2C 01F2C

STHT

4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121

4123
4124
4125
4126
4127
4128

4130
4131
4132
4133
4134
4135
4136
4137
4138
4139

4141
4142
4143
4144
4145

4146

4147
4148
4149
4150
§151
4152
4153
4154
4155

4157
4158
4159
4160
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SOURCE STATEMENT ASM H V 05 22.10 05/07/81

* *
* WRITE ALPHAMERICALLY (TYPEWRITER) *
* *
% THIS SEQUENCE PREPARES THE ADDRESSES FOR CODE CONVERSION SO THAT =
* THEY CAN BE USED BY THE 'MASK' SUBROUTINE. IT SETS THE FIELD COM-
* PRESSION SWITCH IN THE 'VALOUT' SUBROUTINE ON. WR3 IS LOADED WITH
* 1 WHICH CORRESPONDS TO A STEP OF THO. THIS ALLONS CONDENSING THO
* ALPHAMERIC BYTES INTO ONE SINGLE OUTPUT CODE. THEN, CONTROL IS =
* GIVEN TO THE YWRITE NUMERICALLY' (TYPEWRITER) SEQUENCE. *
* *
HATY LA WRZ,TABLE3 LOAD ADDRESSES OF CODE CON-

LA WRL,TBUATY VERSION TABLE

MVI  FLCOSH+1,X'FQ' SET FIELD COMPRESSION SWITCH ON

MVI  MASK+1,X'51" SET COMMAND MASK = 51

L& WR3,1 *

B HNTY1 *
TBHATY DC  X'OAQ07B' *

DC  X"33007E"

DC  X'24004D'

DC  X'22007B' *

DC  X'04005D"

DC  X'IFO0AA' *

DC  X'10004E’ _

DC  X'500060" *

DC  X'SFGO04F" *

D X'EF! *
E3.333 333233333333 333 3333333333333 3333333333333 333 333333333533 33 33353323
* %*
* DUMP NUMERICALLY (TYPEWRITER) *
* *
* THIS SEQUENCE COMPUTES THE MAXIMUM ADDRESS OF THE 20K MODULE, AND
* COMPARES IT TO THE P ADDRESS. THE BYTE COUNT TO BE WRITTEN IS THUS *
* OBTAINED. *
¥ THEN, THE ADDRESSES FOR CODE CONVERSION ARE LOADED FOR USE BY THE
% TMASK' SUEROUTINE. THE FIELD COMPRESSION SWITCH IN THE  'VALOUT' %
* SUBROUTINE IS SET OFF. WR3 IS LOADED WITH ZERO FOR OPERATION 1IN =
% NUMERICAL HODE. CONTROL IS GIVEN DIRECTLY TG THE 'HRITE NUMER-
% ICALLY' (TYPEWRITER) SEQUENCE. *
* *
* %*
3 2 FE K I 23 I I 3 H 3 336 336 I Je 363 I I 302 3 3 3 3 336 36 363 3 3 3 36 3 96 3¢ 36 3 3 3 36 3 36 3 I I 3 3 I I 3¢ 36 H W ;K H KK K 3¢
DNTY LR HRS,MAPORG COMPARE P ADDRESS MITH MAXIMUM

A WR5 ,DEC20K ADDRESS OF THE 20K MODULE

R RP,WRS *

BC  10,DNTY+2 %



AZSH

toc

001F 36
001F38
001F3C
001F40
061F44
001F48
001F4C

001F50

001F54
061F57
001F5A

001F5R
001F5C
001F60

001F64

001F¢3
00IF%A
001F70
001F74

001F78
001F7A
001F7E
001F82
001F86
001FE8
001F8C
001F90
001F92

1620 SIMULATOR

OBJECT CODE ADDR1 ADDRZ

1BE8

41B0 058A 00584
41A0 3F54 01F54
9291 0511 00511

9200 4349 02349

41C0 0000 00000
47F0 3E94 01E94
00004E20

FAQU7E

FC007C

EF

06

4510 0060 00060
47F0 3EE2 01EE2
9201 00BG 00080

18E0

D100 07A9 5008 007A9 GGOOB
48D0 748 00748
§3ED 3F92 01F92
12EE

4780 07F6 007F6
42EQ 3F91 01F91
45FQ 006C 0008C
0000

00001F90

47FG 07F6 007F6
0100

0040151625000600

STHMT

4161
4162
4163
4164
4165
4166
4167

4169

4171
4172
4173

4175
4176

4179
4180
4181
4182
4183
4184
4185
4186
4187
4168
4189
4190
4191
4192
4193

4195
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205

4206
4207
4208
4209

3636323630 I 258 363 5 I N I W I HICIEHHN 55 HIE 333 NN FIEIEIE I I I IEIE 606 36 3626 36 36 I8 3636 I 3 3 36 6 3 K 334 3 36 3 3 2 K ¢

332 36 33 3K 3 I I 56 336 3 XK 33 36936 I 36 3 Je 3K 36 3 HH 36 H 336 3 I I 303 2 3 H 36 336 36 3 3 I 3 3 I 3K 363 36 6 H I I3 3 I I IEH I H H K I X
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ASM H V 05 22.10 05/07/81

*
LOAD ADDRESSES OF CODE CON-
VERSION TABLE

SET COMMAND MASK = 91

SET COMPRESSION SHITCH OFF
HR3=0

BRANCH TO KRITE

HAXIMUM ADDRESS OF 20K MODULE

*

¥

CONTROL OPERATIONS CN TYPEWRITER

THIS SEQUENCE USES THE HAJOR PART OF THE 'MESSAG' SUBROUTINE, BUT

'"WRITE INHIB-

IT CARRIAGE RETURN' COMMAND. THIS AVOIDS ANY POSSIBLE INTERFEREN-
CE BETHEEN THE 1620 CONTROL COMHAND AND THE 'WRITE AUTO CARRIAGE

THE 1052 CONTROL CHARACTER IS OBTAINED FROM DIGIT Q11 BY MEANS OF
TABLE 'KTAB'. IT IS SENT TO THE TYPEWRITER IN THE SAME WAY AS A

SET WRITE INHIBIT CARRIAGE RE-
TURN COMMAND

*

INSERT IN HWR4 BINARY EQUIVALENT

OF Q11

INSERT IN WR5 CHARACTER TO BE
PRINTED

IS CHARACTER VALID

NO,RETURN TO INTERPRETIVE LOOP

YES,STORE CONTROL COMHAND IN

MESSAGE BUFFER

RETURN TO INTERPRETIVE ROUTINE
CONTROL COMMAND (BUFFER)

SOURCE STATEMENT
SR HR5,RP
LA HRZ,TABLE1
LA HR1, TBDNTY
HVI  MASK+1,X'91"
HMVI  FLCOSH+1,X'00"
LA HR3,0
B HNTY1+6
DECZ0K  BC Fr20000"
TBDRTY  DC X'FAQQZB"
DC KYFCO07CY
DC XEF'
HNTYAL  BAL  R1,ALARH
B HNTY3-4
*
5
*
»*
% IT FIRST CHANGES THE REQUESTED WRITE COMMAND TO A
*
*
% RETURN' OF THE NORMAL *MESSAG® SUBROUTINE.
% .
*
*
* ONE-BYTE MESSAGE.
*
KTYPE MVI ~ HESS5IO+6,X'01"
*
LR HR5,0
HVR  ACOHA+1(1),11(CNTR)
LH HR%,ACOMA
IC HR5,KTAB(HR4)
*®
LTR  HR5,HRS
BZ ENTRY1
STC  WR5,KHESS+1
BAL  15,MESSAZ
DC  A(KHESS)
B ENTRY1
KHMESS DeC X10100"
KTAB oc X'004015162500000005"

TAELE OF CORRESPONDANCE WITH

KK K R K K K K K K XK XK K



AZSB 1620 SIMULATOR

LOC OBJECTY CODE
0C1F92 00000000000000

001FAZ 41BQ 0505
001FAG 41A0 3FB6
001FAA S2F0 04B3
001FAE 9245 0511
001FBZ 47F0 0262
001FR6 400000
001FB9 EF

ADDR1 ADDR2

00483
00511

00505
01FBe

00282

STHT
4210

4213
4214
4215
4216
4217
4218
4219
4229
4221
4222
4223

4225
4226
4227
4228
4229
4230
4231
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SOURCE STATEHENT ASM H V 05 22.10 05/07/81
DC X'00000000000000" 1052 CONTROL COMMANDS

96636 56 36 56 96 36 6 3 36 6 36 3636 6 96 5 336 6 3 3656 3 36963 3 K36 63 36 6 363636 3 36 6 3 3 36 3636 363 36 3 I 6 3 3 34 3 3 6 3 e I X 3¢
* *
* READ ALPHAMERICALLY (CARD) *
*® *
* THIS SEQUENCE LOADS THE ADDRESSES OF THE CODE CONVERSION FIELDS
% FOR SUBSEQUENT USE BY THE "MASK' SUBROUTINE. THE FIELD EXPANSION
* SHITCH OF THE 'VALIN®' SUBROUTINE IS SET ON. *
% THEN, CONTROL IS GIVEN TO THE 'READ NUMERICALLY' (CARD) SEQUENCE
% DESCRIBED UNDER *CONSOLE SIMULATIONT *
* *
S 36363 26 634 56 636 36 3 3636 2 96 66 36 K36 X 66 36 36 66 K S 36 3 I H K H 36 He H I K K K HH I H KKK KKK
RACD LA HR2,TABLEZ LOAD ADDRESSES OF CODE CON-

LA WR1, TBRACD VERSION TABLE

MVI  FLEXSW+1,X'FO' SET FIELD EXPANSION SWITCH ON

HMVI  MASK+1,X'45° SET COMMAND MASK = 45

B RNCD1A *
TBRACD DC X'400000" *

DC X'EF? *



A25B

LOC OBJECT COBE

001FBA
001FBE
001FC2
001FC6
001FCA
001FCE
001FD2
001FD6
CO01FDA

1620 SIMULATOR

41B0
41A0
9200
9214
41C0
9200
45F0
41D0
4570

0584
4078
4011
0511
0000
43A9
0510
3650
43A2

ADDR1 ADDRZ STMT

02011
00511

02349

00584
02078

00000
00510

00050
02342

4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276

4278
4279
4280
4281
4282
4283
4264
4285
4286

SOURCE STATEMENT

ASM HV 05 22.10

I3 I I H I I I HE I I 56 I I I F I I3 I I 36 I 363 IEH I F I I I 3636 F I I SEHIIH I I 336 I I 3 I I I K 3 I K 336 36 3¢

VERSION (SEE "HASK' SUBROUTINE).
AND THE FIELD COMPRESSION SWITCH IN THE 'VALOUT' SUBROUTINE OFF.
THE "DUMP CARD" SWITCH IS USED BY THE 'DUMP NUMERICALLY (CARD)'
SEQUENCE REQUIRING A RETRY OF CARD PUNCHING UNTIL EXHAUSTION OF
THE DUMP. WR3 IS GIVEN THE VALUE ZERO CORRESPONDING T0 A STEP OF
1, TO AVOID THE THO BYTES-IN-ONE-BYTE ALPHABETIC HMODE *).

THE SEQUENCE GOES TO THE 'MASK' SUBROUTINE AND, IF NECESSARY,PRE-
PARES THE CODE CONVERSION TABLE AT ADDRESS 128.

THE *VALOUT SUBRQUTINE TRANSLATES THE OUTPUT DATA BYTES,  CHECKS
THEM, AND HMOYES THEM FROH CORE STORAGE TO 'IOBUFF'.

THE SUPERVISOR CALL SVC 1 EMITS A WRITE OPERATION FOR 80 BYTES.
AS SOON AS THE REQUEST IS ACCEPTED, PROCESSING STOPS AT 'WNLOCK®'.
AT CHANNEL END, THE CONTROL PROGRAM RETURNS CONTROL TO  "NRHMWNC'
WHICH UNLOCKS THE "HAIT' SWITCH AND RETURNS TO THE POINT OF INTER-

THEN THE SEQUENCE EXITS TO "ENTRY3' WHICH INTERROGATES AND DIS-

PLAYS WRITE INDICATOR 07 AND RETURNS TO 'BIR'.

IN CASE OF AN ERROR CONDITION,THE YEXCRET' SUBROUTINE IS ENTERED=

- YINTERVENTION REQUIRED' WILL CAUSE THE MESSAGE 'PUNCH/DISK IN-
TERLOCK" TO BE TYPED ON THE 1052. CONTROL IS THEN GIVEN TO 'BIR"
WITHOUT INCREMENTING THE INSTRUCTION COUNTER. THE PUNCH OPERA-
TION IS THUS RESUMED AS SOON AS THE DEVICE IS READY.

- SENSE BITS 2 AND/OR 3 WILL CAUSE WRITE CHECK INDICATOR 07 TO BE

SET ON.

- "UNIT EXCEPYION®' WILL BE HANDLED AS ANY OTHER CATASTROPHIC ER-
ROR WHICH SHOULD NOT OCCUR, I.E. A SPECIAL MESSAGE IS TYPED ON
THE 105Z AND SIMULATION STOPS (SEE 'EXCRET' SUBROUTINE).

*) THE "GETEOR' SUBROUTINE IS NOT USED BECAUSE THE OUTPUT OPERA-
TION ISSUES A CCUNT OF 80 BYTES.

FF I I I H I I I NN HHH I HH RN RN HHH IR RIMMHFNHR R RIH IR NI HINRHHR IR RRIRIHRANRK

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
¥*
*
*
*
* RUPTION.
*
*
*
*
*
*
*
*
5
*
*
*
*
*
*
¥
*
*
*
*
*

WNCD LA
LA
HVI
MVI
LA
HVI

WNCD1 BAL
LA
BAL

HRITE NUMERICALLY (CARD)

THIS SEQUENCE FIRST PREPARES THE ADDRESSES NECESSARY FOR CODE CON-
IT SETS THE 'DUMP CARD' SHITCH

WRZ,TABLEL
HR1, TBHNCD
DUMCAR+1,X'00"
HASK+1,X"14"
HR3,0
FLCOSH+1,X"00"
15,MASK
HR4,80
15,vaLouT

*
*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3%
*
*
*
*
*
*
*
*
*
¥*
*
*
*

LOAD ADDRESSES OF CODE CON-
VERSION TABLE

SET DUMP CARD SWITCH OFF
SET COMMAND MASK = 14

*

SET FIELD COMPRESSION SWITCH OFF
LOOK FOR COD.CONV.TABLE
*

CHECK VALIDITY OF OUTPUT DATA
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A258 1620 SIMULATOR
LOC OBJECT CODE  ADDRL ADDRZ STMT  SOURCE STATEMENT
o ; 4287 *
001FDE 070007800700 4288 CNOP 4,8
001FES 4289 UNCD2 DS OH SVC 1
001FE4 600D 4290 DC  X'000D
001FE6 0000
001FE3 00002070 4291 DC ACHCDCCH)
001FEC 4252 UNCERR DS C
001FED ; 4293 DS 3C
001FF0 000000000£000000 4794 CSHAMA  DC  X'0000000006000000"
001FFB , 4295 WNCPSH DS D
002000 0000202C 4296 DC  ACNRHHNC)
002004 0000Z03C 4297 DC  ACEXCHNC)
002005 92F0 400D 02600 4298 HVI  HNLOCK+1,X'FQ"
00200C 47F0 400C 0200C 4299 UNLOCK B *
002010 4700 4018 02018 4300 DUMCAR BC  HOP,*+8
002014 47F0 0262 00262 4301 B TYPSHI+4
002018 198E 4302 CR  RP,HRS
00201A 47A0 4014 02014 4303 BC  10,DUMCAR+4
00Z01E 4146 0050 00050 4304 LA HR1,B0(MAFORG)
002022 1984 4305 R RP,MRL
002024 4740 4014 02014 4306 BL DUMCAR+4
002028 47FG 3FD6 01FD6 4307 B HNCD1+4
00202C 9200 400D 62000 4309 NRMWNC ~ MVI  MNLOCK+1,X*00"
002030 92FF 3FF8 01FF8 4310 MVI  WNCPSH,X'FF?
002036 0700 4311 CNOP 2,4
n 4312 » SVC 3
002036 0000
002038 00001FF8 4313 DC  ACHNCPSH)
00203C 5010 634C 0034C 4314 EXCHNC ST  R1,RNCSAV
002040 0000 §000 00000 4315 B EXCR3
TEVO44  »x¢ ERROR w#* UNDEFINED SYMEOL
002044 47F0 4060 02060 4316 B HNCDIR
002048 9130 3FED O1FED 4317 TM  HNCERR+1,X'30"
00204 0000 0000 00000 4318 BZ EXCR3
TEYC4G  %x% ERROR %% UNDEF INED,SYHBOL
002050 9640 6002 00002 4319 0I  NYCHEK,X'4Q"
002054 4510 6780 00780 4320 BAL  R1,ENTRY3
002058 5810 034C 0034C 4321 L RI,RNCSAV
00205C 47F0 462C 0202C 4322 B KRHAHNC
002060 5810 034C 0034C 4323 UNCDIR L R1,RHCSAV
002064 45F0 80DC 000DC 4324 BAL  15,HESTIR
4325 *MNCDIR BAL  15,MESTIR

002068 00000154 4326
‘ 4328 *
00206C 00000000

002070 0100034820000050
002078 DOOGDO

002078 EF 4331

4329 WCDCCH
4330 TBWNCD DBC

DC  A(PDLOK)
2540 PUNCH PRESENT

CCH
bC

X'01',IOBUFF,X'20",80

X'D000DO
XTEF "
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AND MOVE THEM

I/0 REQUEST AND INTERRUPT AT
.FOR CARD PUNCH .

KK K K ¥ K XK

SET HAIT SWITCH ON
ACCEPTED,HAIT SHITCH

DUHP CARD SWITCH

INTERROGATE I/0 INDICATOR

IS RP GREATER THAN OR EQUAL KRS
YES ,BRANCH

NO,IS RP LESS THaN

HAPORG+80

YES,BRANCH

NO,LOOP

SET WAIT SHITCH OFF
ENABLE INTERRUPTIONS
*

RETURN TO POINT OF INTERRUPTION

*

SAVE R1
UE,CATASTROPHIC DAMAGE

INT.REQ.,GO TO SEND HESSAGE
SENSE EXIT,TEST BITS 2+3
IF NONE,CATASTROPHIC DAMAGE

IF SOME,SET INDICATOR 07 ON
INTERROGATE I/0 INDICATORS
RESTORE R1 ViLz
*

RESTORE R1 ViLz
SEND YPUNCH/DISK INTERLOCK' ViL2
SEND YPUNCH/DISK I(DELETED) ViL2

ViLz

MESSAGE TO OPERATOR AND STOP

HRITE 88 BYTES (SLI FLAG)
*

*



AZS5E 1620 SIMULATOR

LO0C OBJECT CODE

00207C 41B0 0623
002680 41A0 4098
002084 9200 4011
002088 9254 0511
60208C 41C0 0001
002090 92FG 4349
002094 47FG 3rD2
002098 160040
0602098 EF

00205C 41B0 0584
0020A0 41AQ 40C8

ADDR1 ADDRZ STHMT

4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344

00623 4346
62098 4347
4348
4349
60001 4350
4351
01FDZ 4352
4353
4354

4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4349
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380

0058A 4382
020C8 4383

SOURCE STATEMENT

I3 I I 3T I I 3 I I I H I H I HH 3K 3 3 I 33 I I 36 36 I I 36 3 I6 36 36 3 3¢ 363 I 30 36 FE I I I I H I I I3 I I I I I3 HH I HHHH KK

K OK K K K K K XK K X

HRITE ALPHAMERICALLY (CARD)

THIS SEQUENCE PREPARES THE ADDRESSES FOR CODE CONVERSION SO THAT
THEY CAN BE USED BY THE YMASK' SUBROUTINE. IT SETS THE FIELD COM-
PRESSION SHITCH IN THE 'VALOUT" SUBROUTINE ON. WR3 IS LOADED WITH
1 WHICH CORRESPONDS TG A STEP OF THO. THIS ALLOWS CONDENSING THO
ALPHAMERIC BYTES INTO ONE SINGLE QUTPUT CODE. THEN, CONTROL IS
GIVEN TO THE YWRITE NUMERICALLY' (CARD) SEQUENCE.

KK K K K K K XK K X

K HER I H I F I I3 I3 3 3 I I I H I K H I I IR I MW HK IR R IR K RHNR KN HIFEHRN MK RN RFHHRHH K HH

HACD LA HRZ, TABLE3

LOAD ADDRESSES OF CODE CON-

LA HR1, TBHACD VERSION TABLE
HVI  DUMCAR+1,X'00' SET DUHP CARD SWITCH OFF
HVI  MASK+1,X'54" SET COHMMAND HMASK = 54
LA HR3,1 *
HVI  FLCOSK+1,X'FOQ? SET FIELD COMPRESSION SWITCH ON
B KNCD1 *
TBHACD DC X*160040" *
Dc XYEF?* *
26263696 363636 3 36 6 356 HE 366 3 36 33 363 5626 33 3636 3 I3 K I 36 e HHHIEH M H I I HHHHHH

*
*
*
¥*
*
*
*
*
*
*
*
*x
*
3*
*
*
*
*
*
*
*
*
*

DNCD LA HR2,TABLEL

DUMP NUMERICALLY (CARD)

THIS SEQUENCE COMPUTES THE MAXIMUHM ADDRESS OF THE 20K MODULE, AND
COMPARES IT TO THE P ADDRESS TO OBTAIN THE BYTE COUNT TO BE WRIT-
TEN.

THE CODE CONVERSION ADDRESSES ARE LOADED FOR USE BY THE 'MASK"'
SUBROUTINE. THE FIELD COMPRESSION SWITCH IN THE 'VALOUT® SUBROU-
TINE IS SET OFF. WR3 IS LOADED WITH ZERO FOR NUMERIC MODE OPERA-
TION.

THE DUMP CARD SKITCH 1IN THE "WRITE NUMERICALLY' (CARD) SEQUEN-
CE IS SET ON IN ORDER TO SYSTEHATICALLY RETRY CARD PUNCHING UNTIL
THE DUMP OPERATION IS EXHAUSTED. THEN, CONTROL IS GIVEN TO  THE
'WRITE NUMERICALLY' (CARD) SEQUENCE.

T0 TERMINATE THE DUMP OPERATION, THE 80 COLUMNS OF THE LAST DUMP
CARD ARE COMPLETED BY ADDING THE BYTES FOLLOWING THE DUHP UPPER
BOUNDARY OR BY CORE STORAGE WRAP-AROUND.

T H I H K F I3 I H 36 I I 3 366 I 38 3 T I 36 I 3230 3 3 H I H 363 K H 3 I I I IE 696 I I FE I I I S IEIEHK R I MR HH KN

LOAD ADDRESSES OF CODE CON-
LA WR1, TBDNCD VERSION TAEBLE

*
*
*
*
*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
¥*
*
*
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A25B

Loc

002044
002043
0020AC
0020AE
002082
0020B4
0020E8
002024
00208E
0020C0
0020C4
0020C8
0020CB

1620 SIMULATOR

OBJECT CODE

92F0 4011
9294 0511
1806

5AD0 3F50
1980
47A0 4CAE
18E8

41EE 0050
19€D

4740 40BA
47F0 3FCA
000044

EF

02011
08511

ADDR1 ADDR2

01F50
020AE
000590

020BA
O1FCA

STMT  SOURCE STATEMENT

4384
4385
4386
4387 DNCD1
4388
4389
4390
4391 DNCD2
4392
4393
4394
4395 TBDNCD
43%6

4397 *+% 14434

A
MVI
LR

DUMCAR+1,X'FO"
MASK+1,X*947
HR4 ,HAPORG
HR4,DEC20K
RP,HR4
10,DRCDL
HRS ,RP
HR5,80(KR5)
HR5,HR4
DNCD2
HNCD1-8
X'0000AAT
XTEF?!

PRINT
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SET DUMCAR SWITCH ON

SET COMMAND MASK =94
KR4=MAPORG

HWR4=MAPORG+Z20K

IS RP GREATER THAN HR4
YES,LOOP

NO, COMPARE P ADDRESS + 86 T0
MAXIMUM ADDRESS OF 20K MODULE
IS HR5 GREATER THAN WR4
NO,LOOP

YES,BRANCH

¥

*



A258

LOC OBJECT CODE

0020CC
002000
002004
002003
0020DC
0020E0

0020E4
0020E8

1620 SIMULATOR

41B0
41A0
41C0
9200
9219
9200

9101
4710

058A
4216
00G0
4121
0511
43A9

5008
40r8

ADDR1 ADDRZ

00584
02210
60000

62121

00511

02349

0000B
020F8

STHT

4399
4400
4401
4402
4403
4504
4405
4606
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4627
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442

4444
4445
4446
4447
4448
4449
4450
4451
4452

SOURCE STATEMENT

FE K H I FH I Fe FE I I J 37 3 I I 3 H 36 I 3 3 H 3 3 36 I I 36 3 36 3 3 I 3 3 3 I I I J I 3 I H 3 I 336 I 36 3 I I 36 33 63 I HWHNH RN ¢

oK K K K K K K K K X X K K K K K K K ¥ K K XK X X KX KX X XKXX%KXKKRKXXEKHXKZXHX

I I e He H 336 3 H 6 J 3 53 I 3 3 3 3 3 36 36 36 3 3 F6 36 I 3 H 30 3 H I 36 3 I I 3 DI I 3 I W I I I I H I H I H HHHIEHHHHAK

PRN LA WR2,TABLEL

PRNA MVI ~ FLCOSW+1,X'00"'
%
PRNB TH 11(CNTR},X'01"?

PRINT NUMERICALLY

THIS SEQUENCE FIRST PREPARES THE ADDRESSES NECESSARY FOR CODE CON-
VERSION (SEE YMASK' SUBROUTINE). THE FIELD COMPRESSION SHITCH 1IN
THE 'VALOUTY SUBROUTINE IS SET OFF. WR3 IS GIVEN THE VALUE 0,COR-
RESPONDING TO A STEP OF 1 FOR NUMERIC MODE OPERATION. THE DUHP
SHITCH IS SET OFF TO ALLOW GIVING CONTROL TO THE YGETEOR" SUBROU-
TINE FOR DETECTION OF ANY RECORD MARK IN THE LINE TO BE PRINTED.

THEN, THE 1620 PRINT INSTRUCTION PROPER IS EXAMINED TO DEFINE THE
WRITE OPERATION (PRINT + SPACE AFTER PRINT, OR PRINT WITHOUT SPA-
CE -DIGIT Ql1-).

IF NECESSARY, THE CODE CONVERSION TABLE IS PREPARED BY THE "MASK'
SUBROUTINE. A SEARCH FOR RECORD MARK IS MADE BY THE 'GETEOR" SUB-
ROUTINE, AND THE OUTPUT DATA BYTES ARE CONVERTED, CHECKED, AND

HOVED TO 'IOBUFF' BY THE 'VALOUT® SUBROUTINE.

A SUPERVISOR CALL SVC 1 IS ISSUED. AS SOON AS THE REQUEST IS AC-
CEPTED, 'PRLOCK' STOPS PROCESSING AND WAITS FOR CHANNEL END.

AT CHANNEL END, 'PRINTER BUSY" INDICATOR 35 IS SET ON AND CONTROL
IS RETURNED TO 'BIR' BY THE INDICATOR INTERROGATION SUBROUTINE
YENTRY3'. YPRINTER BUSY' INDICATOR 35 IS SET OFF AS SOON AS 'DE-
VICE END' OCCURS.

IN CASE OF AN ERROR CONDITION, CONTROL IS GIVEN TO THE YEXCRET'
SUBROUTINE. THERE ARE 5 DIFFERENT EXITS =

~ "INTERVENTION REQUIRED' WILL CAUSE THE MESSAGE "INTERVENTION RE-
QUIRED ON PRINTER' TO BE TYPED AND SIMULATION TO BE TEMPORARILY
STOPPED, SO AS TO ALLOW THE PRINT OPERATION TO RESTART AS SOON
AS THE PRINTER IS READY.

- 'UNIT EXCEPTION" WILL CAUSE CHANNEL 12 INDICATOR 34 TO BE  SET
ON.

- YSENSE BIT 7' WILL CAUSE CHANNEL 9 INDICATOR 33 TO BE SET ON.

- SENSE BITS 2 AND 3 WILL CAUSE 'PRINTER CHECK' INDICATOR 25 TO
SET ON.

- ALL OTHER ERROR CONDITIONS WILL EXIT TO THE 1052 MESSAGE INDI-
CATING A CATASTROPHIC DAMAGE.

LOAD ADDRESSES OF CODE CON-
LA HR1,TBPRN VERSION TABLE

LA WR3,0 *

MVI  DUMPRI+1,X'00" SET DUMP SWITCH OFF

MYI  MASK+1,X'19' SET COMMAND MASK = X'19!

MVI  FLCOSW+1,X'00"

*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3*
*
*
*
*
3*
*
*
3*
*
*
%*
*
¥*
*
%*

SET FIELD COHMPRE SHITCH OFF V1L2
SET FIELD COMPRE S(DELETED) VI1LZ
PRINT SUPPRESS SPACE ViLz

BC 1,PRNDEL YES BRANCH ViLz
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LOC OBJECT CODE

0020EC
6020F0
0020F4
0020F8
0020FC
002100
002104
002108
00210C
002110
002114
002118

00211C
002120
002124
002128
002174
00212€
002130
002134
002138

00213¢C
00213C
00213C
00213F
002140
002144
002148
002150
002158
00215¢C
002160
002164
002166
002164
00216E
002172
002176
002174

00217E
002182
002186
002184
00218F
002192
002196
002194

002194
60219C

1620 SIMULATOR

47F0
9200
47F0
9701
47F0
101
4710
9709
47F 0
9201
92F 0
45F0

4110
4700
45F0
120D
4780
1901
4720
4200
45F0

000F
0000

4100
4288
4114
4288
4118
5008
4110
4238
4114
4288
40ED
6510
0078
4140
43F¢6
4146

4140
425F
43A2

00002288
£000008006000000

0000217E
000021RC

92FQ
1888
4380
41BB
4570
9601
47%Q
47F0

9104
5019
4760
94FE
g200
92FF
5810

0000

4177
4288
0802
42F8
agez
4176
0262

414C
420C
418E
0007
4177
4150
470¢

00002150

02268
07286
00008
02288

02258
026ED

02177

¢e097

0214C

46007
02177
02150

ABDR1 ADDR2

02100
02114
02118
02110
02114

00510

00078
02140
023F6

02146
02140

0228F
02342

02288
66002
0226

02176
00262

0220C
0Z18E

0220C

STHT

4453 SPSKBT
4454

4455

4456 PRNDEL
4457

4458 PRN1
4459

4460

4661

4462

4463 PRNZ
4464 PRN3
4465 =

4466

4467 DUMPRI
4468

4469

4470

4471

4472

4473 DUNPZR
4474

4476
4477 PRNGO DS
4478

4479
4480 PRNERR
4481 PRNCSH
4482 PRNPSH
4483
4484
4485
4486
6487
4488
6489
4490
4491 PRLOCK
4492

4494 NRHPRN
4495

4496

4497 NRHPR4
4498

4499 NRMPRL
4500

4501

4502 *

4503

B
MVI
B
MVI
B
™
BO
HVI
B
HVI
HVI
BAL
BAL
L&
BC
BAL
LTR
BC
CR
BC
STC
BAL

CNOP
oH

™
ST
BZ

HVI
HVI

CNOP
sve

Dc

SOURCE STATEHENT

PRN1
PRICCH,X'007
PRNZ
PR1CCH,X'0L1"
PRN3
11(CNTR),X"01"
*+12
PRICCH,X'09"
PRN2
PRICCH,X'0L1"
SPSKBT+1,X'FO"
15 ,HASK
15,HASK
R1,120
NOP,DUMP1R
15,GETEOR
HR4,WHR4q
8,HVBLAN
HR4,R1
2,0UHPIR
HR4,PRICCH+7
15,vaLouT

4,8
Ve 1
RXYGOOE®

A(PRICCH)

4C
X10000000006000000"
D

A(NRHPRN)
ACEXCPRN)
PRLOCK+1,X"F0"
HRZ,HR2
HRZ,PRICCH
HRZ,2(WR2)
15,5PSKIP
TAPE43,X"01"Y
*

TYPSHI+4

PRHNCSH+4,X04"
R1,PRNSAV

*+8
TAPE43,X'FE?
PRLOCK+1,X'00"
PRNPSH,XYFF!*
R1,PRNSAV
2,4
3

A(PRNPSH)
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SPACE SKIP SWITCH
HOVE "KPRINT® COMMAND TO CCH

*
SET HRITE WITHOUT SPACE ViLz

ViL2
IS Qil =1
YES, BRANCH
NO, SET CCW = WRITE + SPACE
*

SET CCH = WRITE WITHOUT SPACE
SET SPACE SKIP SMITCH = OFF

PREPARE CODE CONVER TABLE V1L2
PREPARE CODE CONVE(DELETED) VILZ

PRINT POSITIONS

DUMP SHITCH

SEARCH FOR RECORD MARK
IS HR4=0

YES,BRANCH

NO,COMPARE WR4 AND R1
HIGHER BRANCH

STORE COUNT IN CCH
*

*

I/0 REQUEST WAIT CHANNEL END
CHANNEL END (FOR PRINTER)

X K XK

¥*

NORMAL RETURN (CE,THEN DE)
EXCEPT. RETURN

SET WAIT SWITCH ON

HR2=0

INSERT COHMAND BYTE
INCREMENT WR2 BY 2

BRANCH TO TEST SKIP

SET PRINTER BUSY ON
ACCEPTED WAIT SWITCH
INTERROGATE I/0 INDICATOR

TEST DEVICE END
SAVE R1 VL1
NOT YET,BRANCH

YES,SET BUSY INDICATOR 35 OFF
SET WAIT SWITCH OFF

ENABLE INTERRUPTIONS

RESTORE R1 VIL1
*

RETURN TO POINT OF INTERRUPTION

*



AZ5B 1620 SIMULATCR

LOC OBJECT CODE
002149 18D1

ADDR1 ADDRZ STHT
4504 DUMPIR

002142 47F0 4134 02134 4505
002146 41D0 0001 00001 4506 HVBLAN
00214A 9240 0348 00348 4507
0021AE D776 03AS 03A8 003A9 003A8 4508
002184 42D0 426F 0228F 64509
0021B3 47F0 413C 0213C 4510
0021BC 5010 420C 0220C 4512 EXCPRN
0021C8 47F0 4170 021F0 4513
0021C4 47F0 4204 02204 4514
, 4515 *
0021C8 9131 4145 02145 4516
0021CC 0000 0050 60000 4517

IEV044 %= ERROR *xx UNDEFINED SYMEOL

002103 4710 41FC 021FC 4518
9021D4 9130 4145 02145 4519
002108 4750 41FC 021FC 4520
0021DC 3101 4145 02145 4521 PXA4PR
G021EQ 4780 41E8 021E8 4522
G0Z1E4 9604 0007 00907 4523
0021E8 9101 414C 0214C 4524 PXASPR
G0Z1EE 47680 41F4 021F4 4525
GOZ1F8 9502 0007 60007 4526 PRNUE
0021F4 4510 07BO 007B0 4527 NRHPR5
0021F5 47F0 4184 0218A 4528
0021FC 9603 0002 00002 4529 PXAZPR
002200 47F0 41DC 021BC 4530
002204 45FQ 00DC 000DC 4532 PRRIR
002208 00000121 4533
00220C 4534 PRNSAV
002210 DCEO4C 4536 TBPRN
002213 FCO040 4537
002216 FAOOAA 4538
002219 FFO0AA 4539
00221C DAGOAA 4540
00221F DFOO0A& 4541
002222 EF 4542

LR
B
LA
MVI
HVC
STC
B

BAL
oC
DS

SOURCE STATEMENT

WR4,R1
DUHPZR

WR4,R1

IOBUFF,X"40°"

IOBUFF+1(119), I08UFF

HR4,PRICCH+7
PRNGO

R1,PRHSAV
PRNUE
PRNIR

1403 PRINTER

PRNERR+1,X"31°
EXCR3

PXAZPR
PRHNERR+1,X"30"
BOM , PXAZPR
PRNERR+1,X'01"

PXASPR
TAPE43,X"04"
PRNCSH+4,X" 01"

NRMPRS
TAPE43,X"02°"
R1,ENTRY3

NRHMPR4
NYCHEK,X'08"

PXA4PR

15,MESTIR

h(gNTREQ)

X'DCO040°"
X'FC0040°
X'FAQOAAY
XTFFO0AAT
X"DACOAATY
X'DFOOAA"
KYEF?
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HR4=R1

BRANCH

WR4=R1

SET BLANKS IN IOBUFF
*

STORE COUNT
GO TO KRITE

SAVE R1 ViL1
U E,EXIT
INT.REQ.,60 TO SEND MESSAGE

TEST SENSE BITS 2+3+7
NONE, CATASTROPHIC DAMAGE

ALL BRANCH

TEST SENSE BITS 2+3
SOHE/ALL BRANCH

TEST SENSE BIT 7

BRANCH

SET INDICATOR

TEST IF UE PRESENT

NO BRANCH

SET INDICATOR UE IS PRESENT
GO TO INTERROGATE INDICATOR
RETURN

SET PRINTER CHECK ON

BRANCH

SEND MESSAGE "INTERVENTION RE-
QUIRED OH PRINTER AND STOP v
L1

TABLE FOR PRINT NUMERICALLY

K K K K XK

QUGG 3363636 535 5 36 3 36 36 36 3 36 5696 36 3 3636 96 36 3 5636 36 3 6 3 3 36 3 3 36 36 3 26 36 36 3 36 236 6 36 6 36 96 36 36 36 3 36 36 36 36 36 36 6 36 6 K 3¢ 6 6 36 34 36 36 36 ¢

4545
4546
4547
4548
4549
4550
4551
4552
4553

KK K X K K X X X

PRINT ALPHAMERICALLY

THIS SEQUENCE PREPARES THE ADDRESSES FOR CODE CONVERSION SO THAT
THEY CAN BE USED BY THE 'MASK' SUBROUTINE. IT SETS THE FIELD COM-
PRESSION SWITCH IN THE 'WALOUT' SUBROUTINE ON. WR3 IS LOADED WITH
1 WHICH CORRESPONDS TO A STEP OF THO. THIS ALLOWS CONDENSING THO
ALPHAMERIC BYTES INTO ONE SINGLE OUTPUT CODE. THEN, CONTROL IS
GIVEN 7O THE YWRITE NUMERICALLY' (CARD) SEQUENCE.

X K K K XK K K XK K



AZ5B

LOC OBJECTY COBE

002223
002224
007228
00222C
002230
602234
002238
00223C

002240
002243
002247
002264
00224D
002250
002253
002256

1620 SIMULATOR

60

4189
41A0
41C0
9200
9259
92F0
47F0

3623
4240
0001
4121
0511
4349
40E4

0AD0AA.
OF 01AAAE
1FO0%A
500060
33007E
24004D
04005D

EF

ADDR1 ADDRZ

00623
02240
00001
02121
00511
02349
020E4

STHMT

4554
4555

4557
4558
4559
4560
4561
4562
4563
4564

4566
4567
4568
4569
4570
4571
4572
4573

SOURCE STATEMENT

*
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*

KT W He FEIEF IR I IEH I I H I HHH M IEIEH NI H NN IR H MMM INHH IR I NN NN NN RN HHHNHHK

PRA

TBPRA

HRZ, TABLE3
HR1,TEPRA
HR3,1
DUMPRI+1,X'00"
HASK+1,X'59"
FLCOSH+1,X"FO"

PRNB

SPSKBT

XT0ACOAAT
XTOFQ1AAGE?
XTIFQ0AA"
X¥500060"
X¥33007E"
X¥24004D°
K'04005D"
XYEF"

LOAD ADDRESSES OF CODE CON-
VERSION TABLE
*

SET DUMP SWITCH OFF

SET COHMAND MASK = 59"

SET COMPRESSION SHITCH ON

* ViLz

* (DELETED) ViL2

K K K K



A258

LOC OBJECT CODE

002257
002258
00225¢C
002260
002264
002268
00226C

002270
002278
002280

002281
002288

1620 SIHULATOR

60
4180 0584

41A0 4270

41C0 €000

92FQ 4121 02121
9299 0511 00511
47F0 40EQ
DAGSEGAASCARAAEZ
FAG5 7BAAZCAARACT?

EF

00000080000000
0000034820000000

ADBR1 ADDR2

0058A
02270
00000

020E0

STHY

4575
4576
4577
4578
4579
4530
4581
4582
4583
4584
4585
4586
4587
4588

4590
4591
4592
4593
4594
4595
4596

4598
4599
4600
4601
4602

4604

SOURCE STATEMENT

ASM HV 05 22.10

3363 I 3K 3 I 336 D I 3 T T I H D6 36 3303 36 e H I 33 3 eI HE I I 3 58 I I I T I I I HITI M R I I I NI W I I IR KK

THE CODE CONVERSION ADDRESSES ARE LOADED FOR USE BY THE
THE FIELD COMPRESSION SWITCH IN THE 'VALOUT' SUBROU-

*
*

*

*

*

* SUBROUTINE.

* TINE IS SET OFF. WR3 IS LOADED WITH ZERO FOR NUMERIC MODE OPERA-
*

*

%

*

*

3

TION.

THE DUMP SHITCH IN THE "PRINT NUMERICALLY' SEQUENCE IS SET ON TO
BY-PASS THE SEARCH FOR RECORD MARK ('GETEOR' SUBROUTINE).

DUMP NUMERICALLY ON PRINTER

YMASK?"

X K K K X K K K K X X X

336 36 36 I 6 36 I I 3 He 36 3 36 36 K 3 3 H 3 56 I I 3K I 3 H I H 336 56 3 I 3 I I H I 3 I 336 I I 36 F I 33 I 36 3 8 F I HHH 3 H I3 H K KWK K

PRD LA
LA
LA
HVI

HVI

TBPRD bC
DC

*TBPRD
DC

* DC
Dc

PRICCH  CCH

HWRZ,TABLE1
WR1,TEPRD
HR3,0
DUMPRI+1,X'FO'
HASK+1,X"99°"
PRNA
SPSKBT-4

X"DAOSEGAASCAAAAE? "
X "DAOSE6AASCAAAAEG !
X "FA057BAAZCAAAACT "
X'FAO57BAA7CAAAAZE
X'EF

XY00",IOBUFF,X'20",0

LOAD ADDRESSES OF CODE CON-
YERSION TABLE
*

SET DUMP SWITCH ON
SET COMMAND MASK = 99
* vViLz

* (DELETED) V1L2
ViL2
(DELETED) V1L2

ViLz
(DELETED) ViL2

CCH FOR FRINTER
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A258

LOC ORJECT CODE

002298
002252
002294
002294
00229
002247
002246
002247
00224E
002282
002286
002288
0022BA
0022BE
0022€2
0022C6
0022CA
0022CC
0622CC
0022CE
0022D0
0022D4

1620 SIHULATOR

1840
1830
D101
4340
4384
4144
4380
434
9161
4710
0680
06B0
4280
9200
470
4280
0700

G0CE
4000

ADDRI ADDRZ STHT

4370 5004 02370 0000A

4370
4372
4374
4371
EGGO0
4370
32C6

40F1
40ED
07F6
4368

00002368

02370

020ED

02370
02372
02374
02371
00000

022C6

020F1

007F6
02368

SOURCE STATEMENT
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QGG FHHFMHFRMEIE I H 563636 36 36 5696 I 36 36 56 3696 6 96 36 56 56 36 36 36 36 3. 36 6 I 5636 3 36 36 36 36 36 I 36 3 36 36 36 36 36 36 36 36 e 3 3% 9 36 36 K e H 3%

4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619

4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634

4637 KPRINT
4638

4639

4640

4641

4642

4643

4644

4645

4646

4647

4648

4649

4650

4651

4652 KPRL
4653

G654 KPRGO DS
4655

4656
4657 KPRERR

DS

IN CASE OF AN EXCEPTIONAL RETURN, THE '"EXCRET' SUBROUTINE DISTIN-
GUISHES BETWEEN THE ERROR INDICATIONS YUNIT EXCEPTION' AND 'INTER-
VENTION REQUIRED® (SEE UNDER 'PRINT NUMERICALLY') ON THE ONE HAND
AND 'UNIT CHECK' ON THE OTHER HAND. THIS LATTER SENDS THE MESSAGE
'UNIT CHECK' TO THE 1052 AND STOPS SIMULATION.

2) DELAYED COMHANDS
A SPECIAL WRITE COMMAND IS COMPUTED FROM Q10 AND Q11 AND DIRECT-
LY STORED IN THE 'PRINT NUMERICALLY' SEQUENCE FOR FURTHER USE. IT
WILL BE PROCESSED AS A COMMAND MODIFIER DURING THE NEXT  'PRINT
NUMERICALLY/ALPHAMERICALLY' OPERATION.

FE 3 3 3 36 I I 33 I I 343 3 6 I 33 I I3 3 e I 3 36 3 H H H I HH 3K 3 F I 363 3 HFe I 3 3 I I3 36 I 56 3 3 26 36 3 36 3 H HH I 3¢

HR1,0
HRZ,0
Q10(2),10(CNTR)
HR1,Q10
KR1,TABQLO(KRL)
WR1, TABIHH(KR]I)
HRZ,Q11
HR2,0(HR1,HR2)
Q1g,X'01"
KPR1
HRZ,0
HRZ,0
HRZ,SPSKBT+5
SPSKBT+1,X¥00"
ENTRY1
WRZ ,KPRCCH

A(KPRCCH)
4C

CONTROL OPERATIONS ON PRINTER

THIS SEQUENCE PERFORMS THO DIFFERENT TYPES OF PRINTER OPERATIONS=
IMHEDIATE COHMANDS AND DELAYED COMMANDS.

DIGIT Ql0 IS FIRST TESTEb TO DEFINE THE TYPE OF COMMAND =
1) IMMEDIATE COMMANDS

*

*

*

*

*

*

*®

*

*

% DIGIT Q11 IS USED 7O GET A COMMAND BYTE DIRECTLY FROM A TABLE.THE

* COMMAND BYTE IS PLACED INTO THE CCW OF THE OUTPUT OPERATION TO BE

% PERFORMED ON THE PRINTER. THIS OPERATION IS REQUESTED BY AN SVC 2

% WHICH HAS THO EXITS (ACCEPTED AND NORMAL). BOTH CAUSE SIMULATION
4620 % TO BE CONTINUED.

*

»*

*

*

*

*

*

*®

%*

*

*

%

*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

CLEAR HR1

CLEAR WR2

HOVE Q10 AND Q11 NUMER. TO BUFF.
INSERT Q10 NUHERIC AND USE IT AS
INDEX FOR COHMMAND ADDRESS

*

INSERT Q11 NUMERIC

GET COMMAND BYTE

TEST IF Q10 IS ODD

YES, BRANCH TO IMHEDIATE COMMAND
NO, DELAYED COMMAND, DECREMEN BY
2 T0 OBTAIN WRITE COMMAND

AND STORE IT FOR FURTHER USE.
SET SPACE SKIP SWITCH ON

RETURN TO INTERPRETIVE LOOP.
STORE IMMEDIATE COMMAND IN CCH

*

I/0 REQUEST AND CONTINUE
(FOR PRINTER) .



AZ25B

LoC O0BJECT CODE

002208
0022E0
0022E8
0022EC
0C22F 8
0022F4

0022F8
0022FA
60Z2FE
002308
002304
002308
002304
00230F
002310
002314
002318
002314
00231E
062320
002322
002326

002328
§0232C

00232E
062330

002334
002338
00233C
002349
002344
002348

00234C
002350
002354
002358
00235C
002360

002364
002368

1620 SIMULATOR

6000300CC6000000

00002328
80002334

45F0
47F0

18¢C
43C0
19C8
4770
94F9
Q7FF
43C0
19CB
6770
9604
87FF
43C0
19C8
077F
9602
07FF

92FF
0700

0000

42r8
87F6

437F

4304
6007

4387

4314
6067
438C

0007

42E0

00002ZE0

5019
47F0
47F0
5610
45F0

634C
4358
434C
834C
GOF4

00000168

5810
45FC

034C
oobC

20000121

5810
9602

47FC

034C
0007

4326

60000000
£000236800000001

06007

00007

00007

022E0

60007

ADDR1 ADDR2

022r8
G07F6

0237F

02304

02387
02314A

0238C

8034C
02358
0234C
0034C
000F4

0034C
006DC

6034C

02328

STHT

4658 KPRCSH
4659 KPRPSH
4660
4661
4662
4663

4665 SPSKIP
4666
4667
4668
4669
4670
G671 SKIP9A
4672
4673
4674
4675
4676 SKIP1A
4627
4678
4679
4680

4683 NRHKPR
4684
4685 %

4686

4688 EXCKPR
4689
4690
4691
4692
4693

4695 KPRIR

4696

4697 *KPRIR
4698

4699 KPRUE

4700

4701 *KPRUE
4702

4704 KPRCCH

DC
DS
DC
DC
BAL

MVI
CNOP
sVC

DC

ST
B

B

L
BAL

SOURCE STATEMENT
XY0000000006000000"
D

A(NRHMKPR)
A(EXCKPR)
15,5PSKIP

ENTRY1

HR3,HR3
HR3,S5KIP1
KR3,UR2
7, SKIP9A
TAPE43,X'F9"
15
HR3, SKIPS
HR3,HR2
7,5KIP1A
TAPE43,X'04"
15
HR3,SKIP12
HR3,HR2
7,15
TAPE43,X"02°'
15

KPRPSH,X'FF*
2,4
3

ACKPRPSH)

R1,RNCSAV
KPRUE
KPRIR

R1,RNCSAV

15,HESTOP

DC  A(UNTCHK)

L R1,RNCSAV
BAL  15,MESTIR
BAL  15,MESTIR
DC ACINTRERQ)

L R1,RNCSAV
0I TAPE43,X1027
0I TAPE43,X 102"
B NRMKPR
CCH  X'00',%,0,1

PAGE 124

ASM H V 05 22.10 05/07/81
*
*
*

.
GO TO TEST SKIP
RETURN TO INTERPRETIVE LOOP

HR3=0

INSERT SKIP TO CHAN 1
TEST IF CHAN 1

NO , BRANCH

RESET INDICATORS 33 AND 34
RETURN TO CALLER
INSERT CHAN 9

TEST IF CHANN 9

NO, BRANCH

SET INDICATOR ON
RETURN TO CALLER
INSERT CHAN 12

TEST IF CHAN 12
NO,RETURN TO CALLER
SET INDICATOR ON
RETURN TO CALLER

ENABLE INTERRUPTIONS
*
RETURN TO POINT OF INTERRUPTION

*

SAVE R1 VL2
UE, GO TO SET CHAN.12 INDIC ON
INT.REQ.,G0 TO SEND MESSAGE
RESTORE R1 vitz
SEND HMESSAGE YUNIT CHECK'

AND STOP SIHULATION

RESTORE R1 ViL2
MESSAGE "INTERV. REQUIRED' VIL2
MESSAGE "INTERV. R(DELETED) ViL2
ON PRINTER AND STOP

RESTORE R1 ViLz
SET CHANNEL 12 INDICATOR ON V1L2
SET CHANNEL 12 IND(DELETED) V1L2
AND RETURN

CONTROL CCH



A258 1620 SIMULATOR PAGE 125

LOC OBJECT CODE  ADDRL ADDR2 STHT  SOURCE STATEMENT , ASM H V 05 22.10 05/07/81

002376 00 4706 Q10 pC  X'00" *
002371 00 4707 Q11 DC  X'00" *
002372 CE0O0OCE04000004 4709 TABQIO DC  X'OEOOOCCEC4000004* *
002374 000B1318D36B9398 4711 TABIMM DC X*100068131BD38B939BA3AB" *
002384 B3BBCICBO00006DB 47212 DC  X'B3BBC3CBOOOOOODBE3'

0237F 4713 SKIP1 EQU  TABIMMiS *

02387 6714 SKIPS  EQU  TABIMM+13 *

0238C 4715 SKIP12 EQU  TABIMM+18 *
4716 AIF  (NOT &R1621R).NOPT4 PAPER TAPE READER
4717 .NOPT4  ANOP
0CA00 4718 RAPT EQU  CODERR PAPER TAPE READER NOT EXISTING
© 00A00 4719 RNPT EQU  CODERR *
4720 .PTRX1  ANGP
4721 AIF  (NOT &R1621P).NOPTS PAPER TAPE PUNCH
4722 .NOPT5  ANOP COMMON PART OF SIM20
00A00 4723 HWPT EQU  CODERR PAPER TAPE DOES NOT EXIST
00A00 4724 WAPT EQU  CODERR *

00400 4725 PTIOR EQU  CODBERR
00A00 4726 DNPT EQU  CODERR
00A0G0 4727 PTIOL EQU  CODERR
; 4728 .PTPX1  ANOP
602380 4729 PTSTAT DS 20C ERROR STATUS

K K X



AZSB

LOC OBJECT CODE

002351
002342
002346
002348
0023AC
002360
0023B4
002388
0023BC
0023C0
0023C4
0023C6
0023CA
6023CE
0023D2
002304
0023DA
0023EC
0023c4
00Z3E8

0023EA

1620 SIMULATOR

]

4140
1880
4700
4388
4388
42BA
9544
4780
418C
1987
4720
G1aA
46D0
07FF
Fz11
F11l
4380
47F0

1886

47F0

0348

43D4
0000
0080
0650
A000
43tE
8001

43E8
06001
43A8

04F0
04F8
04F0
4380

43CA

00000

8000 CO4FO
04F0 004FO

00348

02304
00000
30080
00000

023EE
009001

023E8
00001
02348

00000
004F0
004F0
02380

023CA

ADDR1 ADDRZ STHT

4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
6741
4742
4243
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760

4762
4763
4764
4765
4766
4767
4768
4769
4270
4771
47272
4773
47274
4775
4776
4777
4778
4779
4780
4781
4782
4783

SOURCE STATEMENT

3396 936 36 I 3 3 6 36 I 96 3 96 5 36 23 3 I I K I 3 3 36 6 6 36 336 336 36 3 I I 3K 6 333K 36 3 3K 36 36 36 36 36 I I I I I I I I I H WK

KoK K K K K K K K K K K K K K K K K K K K X XK KX KK X

I P I 36 M HH N HEHH T3 M I I FE T H I FH I H K I LI H W H I I I NI 334 DI I K IEHK I KRNI RN N IR

VALOUT LA KR1,IOBUFF

FLCOSH BC NOP,PACK1

PACKZ IC HRZ,CONVTB(WRZ)

PACK3 LA RP,1(HR3,RP)

YaLouz LA HR1,1(KR1)

PACK1 PACK BUFF2(2),0(2,RP)

*VALOUT' SUBROUTINE

THIS SUBROUTINE IS ENTERED FROHM ALL OUTPUT OPERATIONS AND PERFORMS
THE INVERSE FUNCTIONS OF THE 'VALIN' SUBROUTIKE.

OPERATION

*VALOUT' CONVERTS SUCCESSIVELY ALL BYTES INTENDED FOR AN  OUTPUT
OPERATION AND PLACES THEM INTO YIOBUFF'. BYTE CONVERSION USES
CODE CONVERSION TABLE 'CNVTB' LOCATED AT ABSOLUTE ADDRESS 128. IT
INCLUDES A VALIDITY CHECK.

'"WALOUT" HAY BE ENTERED FROM A YHRITE NUMERICALLY' OR 'DUMP' OP-
ERATION. IN THIS CASE, THE FIELD COMPRESSION SWITCH MUST BE OFF,
AND THE CONTENTS OF WR3 MUST BE ZERO TO INCREMENT THE P ADDRESS
BY A STEP OF 1.

IT MAY ALSO BE ENTERED FROM & YWRITE ALPHAMERICALLY' OPERATION.
IN THIS CASE, THE CONTENTS OF WR3 WMUST BE 1 TO INCREMENT THE P
ADDRESS BY A STEP OF THO. THE FIELD COMPRESSION SWITCH MUST BE ON
SOAASCTO ALLOW PACKING OF THO DATA BYTES INTO ONE SINGLE  OUTPUT
CHARACTER.

THE WRAP-AROUND FEATURE IS INCLUDED IN THIS SUBROUTINE.

WHEN AN INVALID ERROR CODE IS DETECTED, ERROR EXIT IS AS IN THE
'VALIN' SUBROUTIKE.

LOAD ADDRESS OF IOBUFF
%*

FIELD COMPRESSION SWITCH
INSERT CURRENT CHARACTER
TRANSLATE CURRENT CODE
STC  HWRZ,0(KR1)} STORE DATA

CLI  O(WR1),X'AAT IS DATA INVALID

BE CODINA YES,BRANCH

NO,RP = RP + 1 (OR + 2)
CR RP,SIZE IS RP GREATER THAN SIZE
BH vaLoul YES,BRANCH

NO,HR1=HR1+1

BCT  HWR4,FLCOSH LOOP IF COUNT NOT EQUAL TO O
BR 15 RETURN TO CALLER

PACK 2 BYTES IN 1 BYTE

LR WR2,0
IC HRZ,0(RP)

*
*
*

*

*
*
*
*
*
*
*
3*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

HVO  BUFF2(2),BUFF2(2) *
IC WRZ,BUFF2 INSERT RESULT IN WRZ
B PACKZ *
VALOU1 LR RP ,HAPORG RP=MAPORG
AIF  (NOT &R1621P).NOPT6é PAPER TAPE PUNCH
.NOPT6  ANOP ViLl
B VALOUZ ViL1l

PAGE 126

ASH HV 05 22.10 05/07/81
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LOC OBJECT CODE ADDR1 ADDRZ STMT  SOURCE STATEMENT ASM HV 05 22.10 05/07/81

00Z3EE 9640 0002 00002 4784 CODINA OI NYCHEK,X'40°" SET WRITE CHECK INDICATOR ON
0023F2 47F0 43C6 023C0 4785 B PACK3 RETURN



AZ5B

LOC OBJECT CODE

0023F6
0023FA
0023FC

0023FE
002402
002406
002404
00240C

002410
002414
602416
002418
002414
00251C
00241E

002422
002426
002428
00242C
002430
002532
602434
602438
00243C

1620 SIMULATCR

418C
18E1
1820

9104
4710
41DC
1907
4720

46EQ
18D1
07FF
18DC
182D
1B28
41DC

47F0
1908
4720
4780
18D6
1AD2
42€0
8ADO
0000

8000

Dooo
4426
boo1

4418

43FE

6000
43FE
G44E
443E

4438
0000

ADDR1

00000

ADDRZ

00000

02426
00001

02418

0Z3FE

00000
023FE
0244E
0243E

07438
00000

STHT

4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4758
4799
4800
4601
4802
4803
4604
4805
4806
4807
4808
4809

4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838

SOURCE STATEMENT
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I HH F I HEH I I H 36 3 I 36 36 36 6 336 3636 I8 I8 36 I 6 I 3 36 6 36 36 6 6 36 I I I H IR WM M N W I HHH HHHRH NN

CORD MARK SEARCHING. STARTING AT THE P ADDRESS, CORE STORAGE

YGETEOR" SUBROUTINE
THIS SUBROUTINE IS CALLED BY OUTPUT OPERATIONS HWHICH REQUIRE RE-

SCANNED FROM LEFT TO RIGHT.
THE DIFFERENCE OF ITS ADDRESS &ND THE INITIAL P ADDRESS IS5 COM-

PUTED.

HHEN & RECORD MARK HAS BEEN

IS
FOUND,

OPERATION IN NUMERIC OR ALPHAMERIC MODE REQUIRES INCREMENTING.

2 FOR "WRITE ALPHAMERICALLY').

THE RESULTING BYTE COUNT IS CON-

TAINED IN REGISTER KR4 FOR SUBSEQUENT USE BY THE OUTPUT OPERATION.
THIS SUBROUTINE INCLUDES THE WRAP-AROUND FEATURE.

SPECIAL CASE - WHEN A RECORD MARK IS FOUND AT THE P ADDRESS,

THE

YGETEOR" SUBROUTINE SENDS THE HESSAGE "CHECK STOP" AND SIMULATION

STOPS.

* *
* *
¥* *
% ¥
* 3*
* *
* *
* 3*
* ¥*
3 *
% THE STEP MAY BE 1 OR 2, DEPENDING ON THE VALUE GIVEN T0 REGISTER
% WR3 BY THE CALLING SEQUENCE (1 FOR 'WRITE' OR 'DUMP NUMERICALLY',
%* ¥*
%* *
* *
E 3 *
%* %*
* *
* *
%* *
* %*
¥* %*

3636 3636 6 96 J6 56 26 96 36 96 56 3 36 36 3 363 3 I3 I 6 26 5638338 36 36 6 3K 36 3 3636 36 36 36 96 36 36 36 3¢ 36 9 3626 36 I8 36 36 3 36 36 36 36 36 36 36 2 369 36 36 3%

GETEOR LA
LR
LR
* ™
GETEON T
BO
LA
CR
BH

B
BCTR
BCT
LR
BR
EOR2 SR

LR

SR

LA
* B

B
EOR1 CR
BH
BE
SR
AR
EOR4 STC
SRA
BCR

* EORZ

IEV044 %% ERROR »xx UNDEFINED SYMBOL
IEY(029 *** ERROR *%% INCORRECT REGISTER OR MASK SPECIFICATION

WR4,0(KR3,RP)
HR5,R1
RZ,0
0(HRG),XT0AY
0(KR4),X"0A"
EOR1
WR4, L(WR3,HR%)
HR4,SIZE
EORZ
GETECR+6
HR%,0
HR5 , GETEON
WR4,R1
15
HR4,HR3
RZ,HR%
RZ,RP
HR4, 0(HR3,HAPORG)
GETEOR+6
GETEOH
HR%,RP
EOR3
EORS
HR% ,HAPORG
HR4,R2
HR3 ;%47
HR4,0
BP,15

INITIALIZE WR4 = P OR P+l
WR5 USED IF NO RM OR GM

*

TEST IF RECORD HA (DELETED)

TEST IF RM OR GM
YES ,BRANCH
NO,HR4=HR4+1+HR3

IS WR4 GREATER THAN SIZE

YES,BRANCH

NO,WR4=HR4-2 OR -1(BELETED)
MaX BUFF TO BE PRINTED

RETURN TO CALLER

%
R2:=HR4-RP
HR4=A(MAPORGHHR3)
BRANCH

IS KR4 GREATER THAN RP

YES ,BRANCH
NO,EQUAL (ERROR)
HWR4=HR4-MAPORG
HR4=WR4+R2

*

COMPUTE WR4=L

IF POSITIVE, NORMAL EXIT

ViLl

ViLl
VIiLl

ViL1
ViLl
VIiL1
ViLl
Vitl
ViLl

ViLl
VLl



A25B 1620 SIMULATOR

LOC OBJECT LODE

00243E 9109 5009
002642 4710 4464
002446 47FC G9F0
002444 1BDD
00244C 07FF
00244E 1BD8
002458 47F0 4634

00009

ADDR1 ADDRZ

02444
009FC

02434

STHT  SOURCE STATEMENT

4839 EORS

4840

4841

4842 EOR6A
4843

4844 EOR3

4845

4846

4848

™ 9(CRTR),X' 09"

B0 EORGA
B ERRORP
SR KR4 ,HR4
ER 15

SR HR4,RP

B EOR4
PRINT OFF

PRINT ON

PAGE 129
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IS 9(CNTR) = 09
YES,BRANCH

NO,SEND MESSAGE 'MAR CHK®
SET HR4 = 0

RETURN TO CALLER
HR4=HR4-RP

BRANCH



A258 1620 SIMULATOR

LOC OBJECT CODE

ADDRL ADDR2

06000

OlE44

STMT  SOURCE STATEMENT

4850 *+* DISKY

4851 ADDFQ EQU  X'6000°
4852 *-% END

4853 »+x 1620/0

4854 ADDFQ EQU  RATY

DISK VERSION

COMMON PART OF SIM20

IEY043 xx* ERROR sxx PREVIOUSLY DEFINED SYMBOL

002454 60006142

002458 00006072

00245C 000062FA

002460 00006464

002464

001E44

01FE6
00142
061A2

00072
06072

0213E
002ZFA
062F4

022CE

00484
06484

01E44

03000
03000

4855 *-% ERD

4856 * 1522P 1622 CARD PUNCH
4857 WAA EQU  HNCD2+2

4858 HAAL EQU  HAA-RATY

4859 WAAZ EQU  KAA1+ADDFQ

4860 WNCAP DC  A(HAAZ)

4861 * 1620C 1052 TYPEWRITER
4862 HHAA EQU  HNTY3-RATY

4863 WHAAL EQU  WHAA+ADDFQ

4864 HCONS DC  ACHNAAL)

4865 AIF  (NOT &R1621P).NOPT6A
4866 .NOPTSA ANOP

4867 * 1443W

PAPER TAPE PUNCH
1443 PRINTER

4868 PBB EQU  PRNGO+2

4869 PBB1 EQU  PBB-RATY

4870 PBBZ EQU  PEB1+ADDFQ

4871 PHAPL DC A(PBB2)

4872 PNBB EQU  KPRGO+2

4873 PNBBL EQU - PNBB-RATY

4874 PNBB2 EQU  PNBB1+ADDFQ

4875 PNAP2 DC  A(PNBBZ)

4876 AIF  (NOT &R1621R).NOPTZ PAPER TAPE READER

4877 .NOPTZ  ANOP

4878 %% DISKY 'BISK VERSION

4879 * PRINT OFF

4880 PUNCH ¥ SLC O0O06EQQ’

4881 PRINT ON

4882 ORG  RATY

4883 *-% END

48BG %4% NISKY HO 'DISKV? VERSION
4885 ORG  KEYBIT+12288

4886 USING %,5IMB2

4687 *-% END

4888 AIF  (NOT &DBISK).NODSK8A

4889 .NODSKEBA ANOP

PAGE 130
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AZ5B 1620 SIHULATOR PAGE 131

LOC OBJECT CODE ADDRL ADDRZ STHT  SOURCE STATEMENT ASM H V 05 22.10 05/07/81
003000 0700 4891 CNOP . 2,4
003002 00 4892 CORESL BC X'o0" BEGINNING OF 1620 CORE STORAGE
4893 AIF  (NOT &DISK).NODSK9

48%4 .NCDSK9 ANOP



A25B 1620 SIMULATOR

LOC OBJECT CODE ADDR1 ADDRZ

603003

004000 4180 0500
004004 1488
004006 1858
004008 1458
004004 1A88
00400C 4198 5000
004010 1B00

04000
04000
05000
00800

00000

STHT

4896
4697
4898
4899
4900
4901
4902
4903
4904
4905

SOURCE STATEMENT

DSKINT

ORG  KEYBIT+16384
USING *,8

USING *+4096,9

LA 8,2048

AR 8,8

LR 5,8

AR 8,8

AR 8,8

LA 9,0(8,5)

SR 0,0

PAGE 132

ASM HV 05 2Z2.10 05/07/81

LOAD BASE REGISTERS

X K K K K



A25B 1620 SIMULATOR

L.OC OBJECT CODE ADDR1 ADDR2 STHT  SOURCE STATEMENT

PAGE 133

ASM HV 05 22.10 05/07/81

GOOE  HERREIRHKIHH IR 3K 36K 33 Je I I KR KKK KK I I3 KH K HH KKK H KW KKK KKK KKK

4909
4910
4911
4912
4913

X K K K XK

BEGINNING OF SIMULATION

K K K K X

G LG FHIHHH KK I IEH I3 I I 56 KK 533636 3 I 33K 3 363 36 36 36 36 36 36 6 36 56 36 3¢ 36 96 K36 36 3636 36 3636 I I 6 I 56 6 I 36 36 36 36 % %

004012 4130 €300 00800 4916 BEGIN LA SIMB1,2048
004016 1A33 4917 AR SIMBL1,SIMBL
004018 4143 3000 00000 4918 LA SIMB2,0(SIMBL,SIMB1)
4920 * ENABLE I/0 INTERRUPTS
4921 *
4923 % SET INPUT COHHAND RETURN
4924 *
00401C 41A0 0008 00008 4925 LA HR1,SATT
004026 0000 00CO 00000 4926 ST WR1,REQUST
IEV044 =% ERROR =%x UNDEFINED SYMBOL
4928 x SIM-20 INITIALIZATION
4929 *
004024 1BOO 4930 SR 0,0
004026 1810 4931 LR R1,0
004028 1820 4932 LR R2,0
004024 4860 0014 00014 4933 LH MAPORG , COREST
00402E 5870 06018 00018 4934 L SIZE,CAPACT
004032 1476 4935 AR SIZE,MAFORG
604034 1B8A0 4936 LR HR1,0
0604036 1856 6937 LR CNTR,MAPORG
004035 18BFC 4938 LR HR6, 0
005034 9200 0301 60001 4939 MVI  KEYBIT+1,X'00°
00403 9294 0000 00000 4940 MVI  KEYBIT,X'94'
004042 9204 0006 60006 4941 MVI  IXBAND,X'04'
064046 4700 60CC 0600C 4942 BRCC2 BC NOP,BRCC
: 4943 *+x DISKV DISKV VERSION
004044 41A0 3E44 0lE44 4944 LA HR1,RATY
00404E 48BCO 0014 00014 4945 LH WR3,COREST
004052 1BCA 4946 SR WR3,HR1
004054 0000 0000 00000 4947 STH  WR3,CCHRD+6
TEV044 *xx ERROR %*xx UNDEFINED SYMBOL
004056 41B9 0100 00100 4948 LA HR2,256
00405C 00006 0C90 00000 4949 LH HR4 , IOKPR
IEV044 x*xx ERROR *xx UNDEFINED SYMBEOL ‘
004060 19CB 4950 YWv2 CR HR3,HRZ
004062 4750 BO7A 04074 4951 BL VWi
004066 D2FF A000 D000 00000 00000 4952 MVC  0(256,HR1),0(HRE)
00406C 41AA 0100 00106 4953 LA HR1,256(HR1)

SIMB1 BASE
SIMBZ BASE

4096
8192

CLEAR REGISTER 0

LOAD MAPORG REGISTER

LOAD SIZE = MAXIMUM 1620 SIZE
COUNTER = ADDRESS 00000

RESET SWITCHES

SET RESET AND HODIFY BITS

RESET TO NOBAND' ViL2
SHITCH FOR BEGINNING OF SIM20

SET DATA LENGTH
STORE COUNT FOR FURTHER USE

IS LENGTH BELOW THAN 256
MOVE
5



AZSB

LOC OBJECT CODE

004070 41DD 0100
064074 18CB

004076 47F3 8060
004074 42C0 BO7F

00407E D200 ACCO DOOO 06000 00000

004084 4110 0000

004088 60060 0GOC 0000 00GCO 00000

JIEV044 *%x ERROR
TIEV044 *xx ERROR
00408E 0000 00CO
JEV044 %% ERROR
004092 41CC 0008
004096 0000 GOCG
TEV044 *xx ERROR
004694 0000 6800
IEV044 %% ERROR

1620 SIHULATOR

ADDR1 ADDR2
00100

04060
0407F

STHMT

4954
4955
4956
4957 VW1
4958 W4
4959 *-%
4960

4961 .NODSK10 ANOP
4962 %+% DISKV

00000 4963
4964
*x%  UNDEFINED SYMBOL
#%% UNDEFINED SYMBOL
00000 4965
*¥% UNDEFINED SYMBOL
00008 4966
00000 4967
%% UNDEFINED SYMBOL

00000 4968 OTHEZ

*%% UNDEFINED SYMBOL

00409E 0000 0000 0000 0000G 00000 4969

TEV044 *x* ERROR
IEV044 %% ERROR
0040A% 0000 0000
IEV044 =%x ERROR
004048 0006 0060
IEV044 %%t ERROR
0640AC 0000 0000
IEV044 %% ERROR
0040E0 0000 0000
IEV044 %% ERROR
004084 3000 0000
IEV044 *x% ERROR
004088 0000 0090
IEV044 *x= ERROR
0040BC 0008 0000
IEV044 sxx ERROR
0040CG 0000 0000
IEY044 %% ERROR
6040C4 0000 0060
TEV04G  *x% ERROR
0040C6 0000 0000
IEV044 %% ERROR
0040CC 0000 0000
IEV044 =% ERROR
0040DC 0000 0000
IEV044 =x* ERROR
0040D4 0000 0000
JEV044 =% ERROR
0040D8 0000 0000
IEV044 **x ERROR
0040DC 6000 0000
IEV044 x*xx ERROR
0040E0 0000 0000
IEV044 %% ERROR

*%% UNDEFINED SYMBOL
%% UNDEFINED SYMBOL
00006 4970
*x% UNDEFINED SYMBOL
00000 4971
#%%  UNDEFINED SYMBOL
00000 4972
**% UNDEFINED SYMBOL
00860 4973
sex  UNDEFINED SYMBOL
00000 4974
*s% UNDEFINED SYMBOL
60000 4975
*¥x% UNDEFINED SYMBOL
00000 4976 A9CD
#*x% UNDEFINED SYMBOL
00000 4927
%% UNDEFINED SYMBOL
00000 4978
*%% UNDEFINED SYMBOL
00000 4979
*x% UNDEFINED SYMBOL
00000 4980
*x%% UNDEFINED S5YMBOL
00000 4981
*x% UNDEFINED SYMBOL
00000 4982
x%% UNDEFINED SYMBOL
00000 4983
*¥%% UNDEFINED SYMBOL
00000 4984
*x% UNDEFINED SYMBOL
060000 4985
*x%% UNDEFINED SYMBOL

LA
SR
B
STC
HVC
END
AIF

LA
MvC

LH
STH
HVI
HVI
VI
HVI
LA
ST
LA
STH
BAL

LA
ST
LA
STH

SOURCE STATEMENT

WR%4,256 (WR4)
HR3,HR2

VW2
HR3,W4+1
0C0,KHR1),0(HR4)

(NOT &DISK).NODSK10

DISKV VERSION

R1,0
HHDL(2),CCHRD+6
HR3,CCHRD+6

HR3,8(KR3)
HR3,CCHRIT+6

R1,REG1
CCHRIT+2(2),IO0KPR

HR1,HHVDSK(RL)
HR1,WHDEV
WHHH+1,X"00°"
WHCC+1,X"01"
HHRO+2,X"01"
WHRO+4,X*00"
WR5,CCHINI
HR5 ,HHDEV +2
HR5,CCHIST
HR5,WHHESTC
15,HHRH
WHSKEW
HR5,CCHLD
HR5 ,KHDEV +2
HRS5,CCHLDR
HR5,HHESTC
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DECREMENT KHR3 BY 256

LAST MOVE

RETURN 4
MOVE DATA LENGTH
HR3=DL

WR3=DL+3
STORE IT IN CCW FOR WRITE

SAVE REGISTER R1
PLACE I/0 DEVICE ADDRESS OF

2311 UNIT IN WHDBEV

*

HEAD NUMBER = 0

CYLINDER NUMBER =01

RECORD 0 = CYLINDER 01

HEAD O

PLACE HOME ADDRESS AND RECORD 0
IN CCH ADDRESS

PLACE RESTORE COMMAND IN
'WHESTC® BUFFER

GO TO 'IWHW' SUBROUTINE

GO TO DISK ERROR ANALYSIS ROUT.
STORE CCH ADDRESS IN IORW

*®

PLACE RESTORE COMMAND IN
YWHESTC' BUFFER



A258B 1620 SIMULATOR

LOC OBJECT CODE ADDR1 ADDRZ STHT

0040E4 0000 0000 00000 4986
IEV044  %x% ERROR xxx UNDEFINED SYMBOL
0040EB 41A0 0008 00008 4987
0040EC 1BBA 4988
0040EE 0080 0060 00000 4989
IEY044  %%% ERROR »%x UNDEFINED SYMBOL
0040F2 0000 0000 0000 00000 00000 4990
IEVO44 xxx ERROR %x% UNDEFINED SYMBOL
0040FB 0000 0000 00000 4991
TIEV044  w%»* ERROR %x% UNDEFINED SYMBOL

0040FC 0000 000D 00000 4992
- JEV044 %% ERROR %%x UNDEFINED SYMBOL
004100 41BB 0008 00008 4993
004104 0000 0000 00000 4994
IEY044 %% ERROR %% UNDEFINED SYMBOL
604106 1BBB 4995
004104 0060 8000 00000 4996
IEV044  %%% ERROR %#* UNDEFINED SYMBOL
0041CE 41A0 0004 00004 4997
004112 41B8 8301 00001 4998
006116 1984 4999
004118 4780 8128 04128 5000
00411C 6000 0600 00000 5001
IEV044 %% ERROR *%% UNDEFINED SYMBOL
004120 0000 0000 40000 5002
IEV044  *%x ERROR %x% UNDEFINED SYMBOL
004124 47F0 BOBC 0408C 5003

0604128 0000 0000 0000 00000 00000 5004 OTHE
TEY044 %% ERROR =xx UNDEFINED SYMBOL
IEV044 =% ERROR xxx UNDEFINED SYMBOL

. 5005 x
00412E 4780 B150 04150 5006
004132 0000 5000 406000 5007

TEV044 %% ERROR sx% UNDEFINED SYHBOL
004135 6000 0000 00000 5008

TEW044  wx% ERROR *%x UNDEFINED SYHBOL
004134 0000 0980 96000 5009

IEV044 wx* ERROR ®xx UNDEFINED SYMBOL

00413E 0000 0000
IEV044 %% ERROR %%

004142 9000 9308 :
TEY044G  xx% ERROR s

00000 5010

UNDEFINED SYHBOL
00000 5011
UNDEFINED SYHBOL

00414¢ 0000 0000 0000 00000 00000 5012

TEV044 %% ERROR %xx

IEV044  %%= ERROR sxx
00414C 47F0 B0BC
004150 0000 00CO

IEV044 e ERROR %
004154 G000 0000

IEY044  wst ERROR sex
0604156 1912
604154 00006 6000

TIEV044 *%x ERROR %%
00415E 4111 0002
004162 47F0 B80%A

UNDEFINED SYHBOL
UNDEFINED SYHBOL
0408C 5013

00000 5014 OTHEL

UNDEFINED SYMBOL
00000 5015
UNDEFINED SYHBOL

5016

060000 5017
UNDEFINED SYMBOL

00002 5018

040%4 5019

LH
LA
SR
STH
HVC

BAL

BC
HVI

HVI
MVI
HVI
LH

HvC

-~ rrw

CR
BE

LA
B

SOURCE STATEMENT

HRZ,CCHRIT+2
HR1,8
HR2,KR1
HRZ,CCHRIT+2
0(8,HR2) ,HHEK+2
15,KHRH

HHSKEW

HR2Z,8(HR2)
HRZ,CCHRIT+2

HRZ,HR2
HRZ ,HHHH+1

HR1,10
HRZ,1(HR2)
HRZ,HR1
8,0THE
HRZ,HHHH+1

HR2,HHRO+4

A9CD
CCHRIT+2(2),DSKPR

8,0THEL
HHHH+1,X 00"

WHCC+1,X"02°"

KHRO+2,X'02"

HHRO+4,X'00"

HRZ,DSKPR

CCHRIT+2(2),DSKPR
A9CD

R2,REG2

R1,REG1

R1,R2
END1

R1,2(R1)
OTHEZ
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HR1 = 8

HRZ = WR2 - KR1

STORE WRZ IN CCHW

MOVE DATA ADDRESS TO CCH

GO TO 'WHRW' SUBROUTINE

G0 TO DISK ERROR ANALYSIS ROUT.

INCREMENT REGISTER WR2 BY 8
STORE WR2 IN CCH

CLEAR HR2
INCREMENT HEAD NUHBER BY 1

INCRMENT KR1 BY 10

IS HEAD NUMBER = 10
YES,ERANCH TO OTHE

NO,STORE HEAD NUMBER IN HA
AND IN RECORD ZERO

ERANCH TO A9CD

COMPARE CCH ADDRESS WITH DISK

PROGRAM ADDRESS

IF EQUAL,BRANCH TO OTHEL
OTHERWISE, SET HEAD NBR =

SET CYLINDER = 02

RECORD ZERO = CYLINDER 02

HEAD 0

LOAD DISK PROGRAM ADDRESS
PLACE DISK PR.ADDRESS INTO CCW

GO TO HESSAG SUBROUTINE
RESTORE REGISTERS R1 AND R2

*

IS REGISTER R1 EQUAL TO REG. R2
YES,BRANCH TO END1

NO,INCREHENT R1 BY 2
BRANCH TO OTHEZ



A2SE

LOC OBJECT CODE

004166 47F0 000C
004000

1620 SIMULATOR

ADDR1 ADDR2Z

0000C
64000

STMT  SOURCE STATEHENT

5020 *-% END

5021 AIF  (NOT &DISK).NODSK11
5022 .HODSK1l ANOP

5023 B BRCC

5024 BEGINA EQU  DSKINT

5025 END  DSKINT
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BRANCH TO BEGINNING OF SIM20
*
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POS.ID REL.ID FLAGS  ADDRESS ASM HV 05 22.10 05/07/81

0001 6001 6C 000010
0001 0961 oC 000014
0001 ooel C 00004E
0001 0001  0C  00020C
0001 0001  OC 000290
0001 0981  OC 000248
0601 0001 oc 8002AC
0001 0001 oc 0002EC
0061 0001  OC 000334
0001 0061  OC 000340
ooel 0001 08 000351
6001 0001  oC 0004F4
0061 0681  OC  O00C4FC
0001 0061  oC 000508
0001 0001  OC  00870C
0001 0001  OC 000710
0001 0001  oOC 000714
0001 0001 oc 000718
6001 0001  oC 00071C
6001 0801  OC 000720
0001 0081  oOC 000724
0001 0001 il 000728
0001 G601  OC  00072C
6001 0001 0c 000730
0001  00cL  OC 000734
0001 0001  oC 000738
0001 0001  oOC 00073C
0001 0001  oC 806240
0001 6081 0C 000744
0001 0001  oC 000748
0081 0001  OC 00074C
0001 0001 0c 000750
0601 0001  oC 000754
6601 0081  OC 000758
0001 0881  OC 00075C
0001 0061  OC 000760
0001 0801  oC 000764
0001 0681 OC 000768
0601 0001  0C  00076C
0001 0061  oC 000270
6001 0001  OC 000774
0001 0001 o 000778
0081 0601  oC 00077C
0001 0801  oC 0009F 4
0001 0061  oC 0009FC
0001 0001  OC 000A04
0001 0001  0C 000A08
0001 0001 0C  000AOC
0001 0001 6C  000ALO
0001 0001 oc 000A14
0001 0001 0c 000A18
0001 0001  oC 000ALC
0001 0001  OC 000420
0001 0001  oOC 000A24
0001 0001 ac 000A28
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POS.ID REL.ID FLAGS  ADDRESS ASM H V 05 22.10 05/07/81

0001 0001 0c 000A2C
0001 0001 0C 000A30
0001 0001 oc 000434
0601 0001 oc 000438
0001 0001 oc 000A3C
0001 0001 0C 000440
0001 0001 0C 000444
0001 0001 oc 000A48
0001 0001 0c 000A4C
0001 0001 o 000A50
0001 0001 i 000454
0001 0001 oC 000458
0601 0001 oc 000ASC
0601 popl -~ ocC 000460
0081 05e1 0C 000A64
0601 0001 oc 000468
0001 0001 0c 00046C
0081 0001 0C 000A70
0001 0001 oc 000A74
0001 0601 0c 000A78
0001 0001 o 000A7C
0801 0001 6C 000480
0601 0501 oc 000484
0601 goel e 000AG8
0001 0001 0C 00048C
0001 0001 iin 000490
0061 0001 6C 000A%4
0001 0001 oc 000498
001 0601 oC 00049C
0001 6001 il G00AAD
0001 0001 oc 000444
0001 0001 oc 000AAB
0001 0001 ocC 000AAC
0001 0001 oc 000ABO
0001 goet oc 000AB%
0001 0oL -~ oC 0004E8
§001 8001 0C 000ABC
0001 0081 oC 000ACO
0001 0601 oc 000AC4
0601 0001 0C 000ACH
0601 0001 oC 000ACC
0001 0801 oc 000AD0
0001 0001 oc 000AD4
0001 0001 0C 000ADS
0001 0001 0C 000ADC
0001 0001 oc 000AED
0001 0001 0C 000AE4
0001 0001 oc 000AEB
0001 0001 0C 0G0AEC
0001 0001 0C 0004F0
0001 0001 0C 000AF4
0001 0001 oC 000AFB
0001 0001 0c 000AFC
0001 0001 oC 000800
0001 0001 0c 000804
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POS.ID REL.ID FLAGS  ADDRESS ASM HV 05 22.10 05/07/81

0001 0001 oc 000808
0001 0091 6C 800BOC
0001 0001 6C 000B10
6001 0601 oc 000B14
0001 0001 oc 000815
0001 0001 0C 000B1C
0001 00061 0c 000820
0001 0061 6C 000824
0001 0001 0c 000828
0001 0001 oc 000B2C
0001 0601 oc 000B30
goel 0601 ac 060B34
0001 0001 oc 600B38
0001 0001 6c 000B3C
0001 6001 0c 000B40
0001 0081 oc 000B44
0001 0001 oc 000B48
0001 0901 oc 000B4C
-0091 cool oc 000850
0061 061 6C 000B54
0001 0001 6C 000858
0001 0661 0c 009B5C
001 0001 oc 000860
0001 0001 oc 000B64
0001 0001 0c 000B6B
6001 0061 oc 000B&C
0001 0001 0c 000B70
0001 0001 il 000874
0001 0001 oc 000878
0061 0001 oc 000B7C
0001 0001 Gc 000850
0001 0001 oc 000884
0001 0001 oc 000B88
0001 0001 6C 000BaC
0001 0601 0c 000BS0
0061 0601 0c 000894
0001 0001 0c 000898
6CoL 0501 oc 009B9C
0001 000l oc 0G0BAD
0001 0001 oc 000BAG
0001 0001 oC 000BAB
0001 0091 oc 000BAC
6001 0001 oc 000BBO
0001 0001 oc 000RBS
0001 0001 oc 000EBS
0001 0001 0c 000BBC
0001 0001 0c 000BCO
0001 0001 oc 000BC4
0001 0001 oc 000BC8
0001 0001 oc 000BCC
0001 0001 6C 000BD0
0001 0001 0c 000BD4
0001 0001 0c 009808
0001 0001 oc 000BDC
0061 0001 oc COOBED
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POS.ID REL.ID FLAGS  ADDRESS ASM HV 05 22.10 05/07/81

0001 0001 oc 00OBE4
0201 0001 oc 000BES
0001 0061 0c 000BEC
0001 0001 0c 000BFO
0001 0001 0c 000BF¢4
0001 0001 oc 000BF8
0001 0601 ac 000BFC
0001 6001 0c 006C00
0001 0001 oC 000C04
0001 0001 6C 000C08
6001 6001 0c 600C0C
0001 0001 oc 000C10
0601 6061 6C 000C14
0001 0001 oc 000C18
0001 0001 0c 000C1C
0001 0001 oc 000C20
0001 0001 ac 000C24
0081 0601 ac 000C28
0001 0601 0c 000C2C
0001 0001 oc 000C30
0001 0001 0c 000C34
0001 0801 0c 000C38
0001 0061 oc 000C3C
0601 0001 oc 000C40
0001 0001 oc 000C44
0001 6001 oc 800C48
0601 0001 oc 000C4C
6601 0001 oc 000C50
0001 0001 oc 000C54
0081 0001 0c 000C58
0001 001 oc 000€5C
0001 0061 oC 000C60
0601 0001 0C 000C64
0001 0001 oc 000C68
6001 0961 0c 000C4C
0001 0001 i B0CF54
0001 0001 oc 001004
0001 0001 oc 001008
0601 0001 oc 00100C
0001 0601 oc 601010
0001 0001 oc 001014
0001 0001 oc 001018
0001 0001 oc 00101C
0601 0001 oc 001020
0001 0001 oc 001024
0001 0001 oc 001026
0001 9001 0c 00102€
0001 0001 oc 001030
0001 0001 0c 001034
0001 0001 oc 001038
0001 0001 oc 00103C
0001 0001 oc 001040
0001 0001 0c 001044
0001 0001 0c 001048
0601 0001 oC 00104C
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POS.ID REL.ID FLAGS  ADDRESS ASH H V 05 22.10 05/07/81

0601 0001 oc 001050
0001 0001 oc 001054
0001 0001 0c 001058
0001 0001 oC 00105C
6001 0001 oc 001060
0001 0001 0c 001064
0001 6001 0c 001068
0001 6001 oc 00106C
0001 0001 0c 001070
0001 0001 oc 001074
0601 0001 oc 001078
0001 0001 oc 00107C
0c01 0001 ac 001080
0001 06001 oc 001084
0001 0001 oc 001086
0001 0001 6c 00108C
0001 0001 oc 001090
0001 0001 6C 001094
0001 6001 oc 061098
0001 0601 oc 00109C
0001 0001 oc 001040
0001 0001 oc 001114
0001 0001 0c 001148
0001 0001 6C 001CF8
0001 0001 0c 001D9C
0001 0091 0C 001ERC
0001 0001 0c 001F88
0901 0001 oc 001FE8
0001 0001 oc 002000
0001 0001 0c 002004
0001 0001 0 002038
0001 0001 oc 002068
0001 0001 06 002071
6001 6001 oc 002140
0001 0001 oc 002158
0001 06001 oc 00215C
0001 0001 0 00215C
6001 0001 oC 002208
0001 8001 08 002289
0001 0601 6C 002200
0001 0601 oc 0022E8
6001 0001 oc 0022EC
0001 0001 oc 002330
0001 0001 6C 002348
0001 0001 oc 002354
0001 0001 08 002369



AZSE

SYHBOL

ACARRY
ACOHA
ACOHP
ADDA
ADDB
ADDC
ADDE
ADDF
ADDFQ
ADDG
ADDH
ADDL
ADDH
ADDN
ADDPQ
ADDRGY
ADDPS
ADDQS
ADDT
ADDZ
ADD1A
ADD2A
ADD3
ADD3A
ADD4
ADD4A
ADDS
ADDSA
ADDGA
AL
ALAMES
ALAREG
ALARH
ALARSH
AM1L
AP
APEND
APSIGN
AQ
AQEND
AQSIGN
AR
ARCHK
ATABL
ATARZ
ATAB3
AU

AZ1
A9ICD
BB42
BB42A
BB42B
BCXM64
BLX63
BD43

LEN

00010
00002
00002
00004
00004
00004
00604
00004
00301
00006
000604
00504
00004
00004
00004
00004
06095
0c00e
00004
00004
60606
00004
00004
00004
00004
00004
00004
00006
00004
0064
00004
00004
00064
00004
00004
00002
00004
06801
00006
60084
00001
00001
00004
00610
00010
00010
00004
00004
00004
000064
00004
00004
00004
00004
00004

VALUE

001354
0007A8
000F 30
001258
0012D0
00124C
00120C
00122C

00006000
00127E
001294
00128C
001264
001748
0017E8
0012F4
0012C0
0612C8
0012AE
001318
001194
0011BE
00120E
0011BA
001212
0011AA
00121E
00118E
001184
00052C
008100
000084
000860
0606C0
0811CA
000558
00123€
061344
00055E
001230
601345
000193
00157C
001324
001374
001334
00053C
0011856
0040BC
001108
001118
001124
001DBE
001DE6
000F32

DEFN

2737
1062
2157
2647
2680
2643
2683
2634
4851
2657
2663
2661
2652
2668
27203
2706
2675
2627
2670
2718
2491
2505
2624
2504
2626
2498
2629
2490
2489
6805
0386
0311
6300
0367
2516
8816
2639

2745

0618
2635
2746
0428
2983
2729
2739
2731
0809
2468
4976
2359
2364
2367
3926
3913
2166

REFERENCES

2843
1048
2111
2644
2637
2639
2641
2629
4859
2649
2651
2653
2662
2666
2630
3063
2673
2671
2674
2714
2535
2503
2621
2507
2623
2489
2619
3667
2518
0815
0366
0300
0386
0355
1540
0806
2626
2491
0808
2505
2490
2984
2052
2834
2681
2664
817
1556
5003
1206
2359
2360
1623
1622
1590

2856
1049
2112
2685

2645
4863

2667

2634
3104

2534
3531

0308
0541
0368

2635
2620

2627
2532

2684
2705

5013
1589

3901

CROSS REFERENCE PAGE 142

4198
2120

4870

3055

3866

4175

2682
2657

2680
2533

2844
3062

2365

ASH HV 05 22.10 05/07/81

4199
2121

4874

3096

2683
2675 2818 2879 3045 3082 3128 3129 3132 3136 3488 3872

3877 '
2620 2677 3046 348G 3512 3639 3640 3871 3872

2857 3101 3316 3927 /



AZSB

SYMBOL

BIA
BIC
BID
BI46
BLXH66
BL¥1
BLXZ
BLX65
BLX651
BNF44
BNG55
BNH
BNIS1
ENIS?
ENI47?
ENR45
BOH

BP
BRCC
BSE
BSX67
BSX67A
BS1
BS2
BS3
BS4
B560
BTAM10
BTAZ0
BTAZOA
BTAZOE
BTAZOC
BTAZCD
BTAZ0E
BTAZOF
BTAZ0G
BTAZOH
BTA20J
BTFLG?
BTHL?
BIZ27
B127A
B1278
BUFFP

BUFFQ
BUFF2
BXA
BXB
BXC
BXD
BXE
BXF
BXG
BXHe2

LEM  VYALUE  DEFN
00004 00OF82 2224
00004  000FB4 2237
00604 000FCY 2241
00004  O000F7A 2222
00004 001E12 3972
00004 0OIDEB 3950
00062  0O01EQC 3959
00904 001DE4 3949
80004  001DF2 3953
00004  ODOFSA 2185
00002 00000408 2375
#%3 % UNDEF INEDsx%x
00004  O0OOFBC 2239
00004  GOOFCS 2242
00004 OO0CFDO 2253
00004 000F6A 2197
00001 66000005 0121
#5%% UNDEF INEDsesexe
00004  00000C 0224
06002  O00ICEE 3806
00004  O001EIE 3985
00004 O00IE26 3988
06064  001CBZ 3791
00804  001CC2 379%
00004  001CDZ 3799
05604  001CE2 3603
00084  001C94 3785
00004  001C78 3753
00004 001C10 3711
00004  0801C14 3712
00002  001C2E 3723
00006  001C36 3726
00004  001C3C 3727
06002  001C48 3731
00002  001C5A 3736
00002  001C66 3738
00004  001C66 3740
00002  G01C6E 3742
00004 001943 3410
00004  001OFC 2340
00004  0010CC 2319
00004 001000 2320
00002 0010EZ 2325
00068  600SD8 1475
60008  0609E0 1476
00002  0004F0 0736
06004  601D62 3870
00004  001DAC 3884
06004  001D82 3877
00004 001DZ20 3852
00006  001D04 3846
00002 GOIDSC 3868
00002  001D44 3861
00004  O01DAE 3900

REFERENCES

2255
2232
2234
1593
1625
3974
3994
1624
3955
1591
1608
1329
2222
2223
1594
1592
2034
4838
4942
3790
1626
3990
3788
3792
3796
3800
1619
1539
1555
3755
3722
3737
3720
3721
3725
3730
3734
3727
1530
1546
1562
2342
2329
1157
3355
1388
0714
3844
3870
3673
3933
3949
2498
3845
1621

2238

19502
2226
2254

2037

5023
3794

3735

3740
3732

3420
1159
3370
1389
0715
3900
3876
3875
3973
3985

3862

CROSS REFERENCE

4084
2253

2062

3798

3741

3739

1381
3371
1390
0728
3913

3887

3932

2045 2050 2058 2943 2946 4520

3802

1382
3373
1402
0728
3926

1383
3374
1403
0729

2432
3376
1404
4776

2433
3377
1445
4777

2434
3379
1446
4777

3259
3380
2227
4778
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3260 3261 3262 3352 3353 3354

3490 3691 3492 3493
2228 2229



AZSB

SYMBOL

BX61
BZH
B49
CAPACT
CCHINI
CCWIST
CCHLD
CCHLDR
CCHRD
CCHRIT
CF33
CHKSTP
CHK340
CH14
CNTR

CODERR

CODINA
CODINY
COMDB
COHP
COHPA
COMPR
COHPRL
COHPC
COMPD
COMPE
COHPEL
COMPF
COMP1
COHP2
CONYP

CORVPG

CORVQ.
CONVTE
COREST
CORES1
CuTZ
cvQ
C24
C24A
C244RC
CZ24AR1
C24AR2
C24B

LEN V&LUE  DEFN
00004 GO01CFC 3844
00001 000000CC 0123
30064  OOOF3E 2169
06004 GO000lB 0229
#3356 JNDEF INED* %%
*3e3ex UNDEF TNED s e
*%%%UNDEF INED»sex%
%33 UNDEF INEDxs%
*%%% UNDEF INEDsesens
****UHDEFINED****
00004 001144 2411
00001 000001SD 0447
00001  GO0IC7 0441
00604  COOEBO 2089
00001 00000005 0098
0000Z 000AGO 1505
00004 OO0Z3EE 4784
00004 0004E8 0733
00002 000588 0825
00004 OOOEBC 2109
000604  000E9C 2112
00004 000F10 2148
00004  000F20 2152
00004  000ECO 2121
00064  O00OECC 2124
00004 000F1s 2150
00004 000F28 2154
00002 = O00OEAC 2116
00084  OO0QEE4 2131
00004 OOCEFA 2138
00004 000%06 1381
00004 000902 1379
060006  O0GOY1E 1388
00001 00000580 01Z4
90004 000014 0226
00001 003002 4892
00004  ©014D4 2898
00004 O012EC 2704
00004 000DCZ 2022
00004 OCODEZ 2030
00002 O00OESC 2066
00004 OOOE60 2068
00004 QO0Q0E74 2073
00004 OO00E4C 2062

REFERENCES

1620
1056
1596
4934
4976
4978
4982
4984
4947
4967
1574
0740
0743
1543
6378
1391
2776
3929
1523
1566
1600
1616
1643
1658
1673
4769
0716
0797
2063
2110
2113
2122
2119
2153
2114
2123
2127
2125
2129
1653
3852
1831
3396
2166
0713
4933
0226
2706
2622
1559
2025
2034
2042
2069
2027

3914
3068
2188

4964
4969

1048
1827
3169
3959
1527
1567
1601
1617
1644
1659
1674

0818
3318

2155

2149
2135
2132
1828

1856
3410
2185
0799
4945
0737

2624
2091

2037
2045

2031

CROSS REFERENCE

3109
2200

4965
4986

1050
1852
3207
3972
1533
1568
1602
1618
1645
1660
1675

2151

1853
1890
3428

2197
0800

2648

2072

2239

4989

1055
2090
3411
4198
1534
1569
1603
1627
1646
1661
1676

2089

1929
3450
3849
0800

2704

2243

4994

1149
2170
3413
4451
1535
1570
1604
1628
1647
1662
1910

2169

1969
3560

0804

3048

5004

1149
2171
3712
4458
1536
1581
1605
1629
1648
1663
2375

2340

2022
3636

4766

3095

5012

1157
2224
3714
4639
1537
1582
1606
1630
1649
1664
4718

1205
2320
3753
4839
1538
1583
1607
1631
1650
1665
4719

1268
2322
3786
4937
1549
1584
1609
1632
1651
1666
4723

1295
2341
3806

1550
1585
1610
1633
1652
1667
4724
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1296
2364
3853

1551
1586
1611
1634
1653
1668
4725

1296
2367
3879

1552
1587
1612
1639
1654
1669
4726

1297
2430
3884

1553
1597
1613
1640
1655
1670
4727

1384
2517
3886

1554
1598
1614
1641
1656
1671

1388
2545
3928

1565
1599
1615
1642
1657
1672

2395 2411 2516 2544 2775 3168 3206 3754 3785
2319 2452 2488 2531 2761 3153 3183 3248 3308

3711

3763



AZ5B
SYMEOL

€24¢C
C24D
C24E
C24F
€241
DECZ0K
DEC4
DISIO
DHS00018
DHS0001C
DHS0001E
DH19
DNCD.
DNCD1
DNCDZ
DNPT
DNTAB
DHTY
DH35.
DPROG
DSKINT
DSKPR
DUHCAR
DUKPRI
DUMPIR
DUMPZR
029
DZ9A
D298
ENDL
ENTRYO

ENTRY1

ENTRYZ
ENTRY3
EOR1
EOR2
EOR3
EOR%
EORS
EORSA
EFH
EQH
ERROR
ERRORP
ERXOP
EXCHK
EXCKPR
EXCPRN
EXCRNC
EXCRN1
EXCRN2
EXCRN3
EXCRN4

LEN  VALUE  DEFN
06004  O00ODEE 2033
00004  O00E2E 2054
00002  OCODFE 2039
00004 O000E44 2060
00004 0CO0E26 2052
00004  O00LF50 4169
00862 000900 1466
00004 000ZEZ 1108
00001 000044 0281
00601 000048 0282
00002  00004C 0283
00004 001714 3168
00004  00209C 4382
00004  O020AE 4387
00054  0020BA 4391
06002 00000A00 4726
00004  00076C 1025
00062  GO01F2A 4157
00006 0006DA 0989
00004  GOO79E 1055
00004 004000 4899
st INDEF INEDsesesse
006004 - 002010 4300
00004 002120 4467
00002 0021A0 4504
00004 002134 4473
00004 001700 3153
90064 901704 3154
00002 001710 3157
%336 UHDEF INEDsesesex
00004 000007F6 1464

- 60004 O007F6 1149
00084  0007FA 1153
00002  0007BC 1094
00002 002426 4831
00062 002418 4825
00602  00244E 4844
00004 002434 4836
06004  00243E 4839
00002 00244A 4842
00004 001440 3536
00004  0014A4G 3537
00004  0004F8 0739
00004  OO00SFG 1501
00004 001CF4 3808
00004 001598 2990
00004 002334 4688
00004  0021BC 4512
00004  0002FC 0616
00004 000324 0631
00004  00031C 0629
00004 000308 0622
00084 000314 0627

REFERENCES

2029
2048
2050
2055
2064
4158
1401
0630
0276
0278
0279
1548
1028
4389
4393
1027
0992
1026
1576
1951
5024
5004
4260
4447
4467
4505
1564
3170
3155
5017
2053
3585
0373
2457
2173
0538
4816
4819
4832
4845
4633
4849
3322
3507
6955
0%60
3804
3292
4661
4484
0593
0627
0608
0620
0621

2059

2075
4387
3950
1100
0277

4160

5025
5011
4303
4560
4472

2058
3621
0540
3196

4320

3357
3664
0971
1453

3361

CROSS REFERENCE

2504 3156 3383 3678

1104

5012
4306
4593

2061
3624
1464
3430

4527

3367
3666
0978
1932

3382

4348

2065
3881
1833
3462

3494
3667
0979
1972

3584

4384

2071

1862
3470

3507

6980
4841

2074

1893
3768

3578
0990

2506

1946
4203

3663
1001

2765

1986
4207

1003

3159

2168
4651

1004

3279

2187
4663

1006
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3283 3286 3359 3362 3365
2199 2240 2242 2397 2413

1010 1015 1019 1020 1025



AZ25B

SYMBOL

EXCR3
EXCHNC
EXP
EXPAND
EXPON
EXP1AR
EXPZAB
EXP3
EXP4
FADDA
FADDB
FADDC
FADDU
FADDOL
FADD1
FADD3
FADD4
FADDS
FADDG
FADD9
FDIA
FDIB
FDIC

FOIE
FDIVO09
FDIV6
FDIV?
FIXADD
FIXDA
FIXDIA
FIXDIE
FIXDIV
FIXDL
FIXD10
FIAD11
FIXDI2
FIXD13
FIAD15
FIXD16
FIXD17
FIXD18
FIXD1Y
FIXDZ
FIXD4
FIXDS
FIXD6
FIXD8
FIXDY
FIXOFL
FLCOSH
FLEXSH
FHULO3
FMUL1
FHULZ

LEN  VALUE DEFN
s UNDEF INEDx %%
00004  060203C 4314
00001  0001BB 0426
00006  0004D4 0728
00004 O0GIB9A 3657
00004 001ECA 3670
00004 O01BFO 3681
00002 Q01BDA 3675
00002 QCIBFE 3585
00004 O00IBCE 3592
00004 OO01AEQ 3577
60004 001ADS 3574
00004 001B16 3595
00004 001488 3560
00005 001AC6 3570
00002 003850 3611
00004 O00IB3E 3606
00002 901ABG 3562
00005 001B26 3600
00004  001AFA 3584
00004 0018E4 3366
00002 00183C 3322
00004 00000576 2766
00002 001852 3328
00904 001804 3308
00002 00188C 3344
09004 001808 3363
00004 0011FB 2619
00004 0015CC 3055
00602  0015C6 3052
00004 0015F2 3065
00004  0015A% 3043
00064  0015E5 3062
00004 0016A2 3114
00004  00168A 3108
00004 0016BE 3122
00004 00ISBC 3048
00004  G016FZ 3136
00004 0016EC 3134
00004 0016FA 3133
00004 001654 3092
00004 00163E 3086
00002 00163A 3084
00004 001610 3073
00004  0015F8 3067
00006 001630 3082
00004 001672 3101
00004 001660 3096
00004  0018F2 3369
00004 002348 4764
00004 000482 0717
00004 00176E 3248
00006 001788 3269
00004 0017BE 3270

CROSS REFERENCE PAGE 146
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0623
4297
2991
0717
3278
3659
3662
3679
3688
3565
3609
3572
3615
1524
3573
3596
3602
3642
3665
3568
3320
3368
2877
3930
3332
1532
3348
3351
2495
3061
3081
3089
3154
3060
3109
3113
3119
3121
3130
3137
3133
3087
3091
3065
3068
3072
3080
3098
3100
3337
4075
0508
1526
3265
3274

4315 4318 4517

3358 3580

3567

3610

3059 3070 3102 3111 3254 3313 3326 3325 3340 3349 3369 3927 3928 3929

3931

3487

3071

4125 4165 4283 4351 4449 4562 4774
0581 0731 0734 4017 4227



A258

SYMBOL

FHUL3
FHUL4
FSLA
FSLB
FSLC
FSLD
FSLE.
FSLO5
FSRA
FSRB
FSRC.
FSR03
FSUE02

GETECH

GETEOR
HLT
HPEZ

Ha8
INDAD.
INDERR

INDEX
INDIC
INGICA
INDICH
INDICX
INDX1
INDKXZ
INDX3
INDX4&
INDX5
INDX6
INDX8
IND1
IND2
IND3
INITP

INITQ
INTREQ
TNVCOD
IHVP
INVQ
TNYXOP
IOBUFF
IOKPR
1RZ
IXBAND
KAUTO
KCHECK
KCLEAR
KEYBIT

KINSER

LEN  VALUE DEFN
00004  O017F8 3284
00004 0017F0 3282
00002  0019A2 3452
00006 O019AC 3455
00002  0019C4 3461
00004 0019EQ 3469
00005 OUIYCE 3464
00004  00155C 3450
00002 00197C 3432
00002 OOLYBE 3437
00006 001980 3434
00004 001964 3428
00004 001880 3636
00004 OC23FE 4815
00004  0023F6 4811
00001  CO01A5 (0432
06001 000003 0193
00002 001150 2430
60002  00093C 1397
00010  OOOFF0 2266
00004  00035C 1426
00004 001548 2942
00004 001004 2268
00010  OOOFDC 2264
00010  0010A4 2308
00004 000972 1432
00004 00097E 1435
00002 00098A 1438
00004  00099C 1443
00004  0009CZ 1453
00004 000986 1450
00004 0009C6 1454
00062 001550 2544
00004 001568 2951
00004 001576 2955
00004 000SE8 1477
00004 0009EC 1478
09001 000121 0408
00001 00000190 0444
00001 00000190 0445
00001 00000190 0446
00001  0001B1 0435
00008 0003AB 0670
s UNDEF INED*w%x
00004 001134 2372
00001 000006 0209
00004 000880 1292
00004 00063C 1220
00006  0008BA 1325
00001 000000 0161
00004 000870 1266

REFERENCES

3277
3280
3454
3460
3457
3466
3468
1528
3636
36441
3521
1531
1525
4822
4078
2434
1240
2281
1595
1454
2268
2297
1385
2502
2236
2231
2233
1430
1433
1436
1441
1427
1448
3848
2948
2943
2952
2023
3525
2873
0376
1507
1502
1504
3609
0514
4949
2321
1426
0535
1204
1329
0372
1294
1237

4830
4468
2436
2028
2949

3801
2273

1392
2764

3856
3855
1439

3850
2946

2138
3568
3127
4533

0598
4969
2367
1440
1267

0532
1318

CROSS REFERENCE

2032
2953

3805
2276

1405
3158

3858
3859
1451

2492
35727
3372
4698

0648
2368

©2298

0534
1320

2051
2955
2278

3857
3257

2499
3586

6703

3412
2299

0706
1331

2060
3043

2284

3339

2647
3592

4092

3713
2300

1112
1337

2115
3276

2285

3587

2820
3617

4329

3789

1153
1340

2136
3281

2286

3619

2878

4507

3793

1196
4885

2142
3319

2288

3869

2889

4508

3797

1202
4896
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2145 2148 2150 2152 2154 2279 2280
3350 3583 3620 3874

2289 2290 2291 2292 2294 2295 2296

3044

4508

3846

1207
4939

3122

4604

3847

1220
4940

3189 3194 3258 3317 3496

4762

3851 4941

1222 1236 1238 1266 1292



A2SE

SYMBOL

KMESS
KPRCCH
KPRGO
KPRINT
KPRIE
KPRPSH
KPRUE
KPRI
KRESET
KRESIO
KSAVE
KSTART
KSTARL
KSTARZ
KTAB
KTABA
KTYFE
K34
LASCAR
LASTCD
LDH18
LD28
LD28A
LD28B
LIMITX
MAPORG

HASK

HASKRG
HMAXVAL
HA70
MCLEAR
HESSAG
HESSAV
HESSA2Z
MESSI0
HESS0K
HESSWI
MESTIR
HESTOP
MF71
HLDT
HH13
HQTAB
HTAB1
MTAB2
HULT
HULTA
HULTB
HULTC
HULTD
HULTE

LEN

00002
00008
60002
00002
00004
00008
00004
00004
00004
00004
00004
00004
00094
66004
Qs
60004
00004
00004
60001
00901
00004
00004
00004
00004
00004
00601

00004

00864
00004
00004
00604
00004
00604
00004
00002
00004
00004
00004
00004
00004
00006
00004
00003
06008
08010
00004
00004
00092
00004
06002
00004

VALUE

001F90
002348
0022CC
002290
00234C
0022E0
002358
0022C%
00084C
000864
000528
00085F
000806
000BEA
001F52
06070C
001F64
000670
000144
000005
601762
001726
001724
001742
0004F4
00500006

000510

000570
0005CC
001C84
001408
000088
000108
00008C
000084
0000CC
006000
00000C
0000F4
00116C
000564
001388
0014F4
001504
601534
0013C4
001468
001442
001476
0013F8
0014B6

DEFN

4208
4704
4654
4637
4695
4659
4699
4652
1236
1242
1202
1318
1333
1340
4209
1001
4195
0918
0414
0205
3206
3183
3184
3190
0737
0099

0797

0824
1465
3763
2899
8351
0369
0353
0360
0370
4371
0374
0380
2452
0522
2775
2910
2912
2518
2816
2866
2854
2871
2832
2859

REFERENCES

4204
4652
4872
1005
4690
4683
4689
4646
1221
1223
1090
1293
1319
1334
4200
0921
1002
1575
0643
0644
1547
1563
3208
3193
0708
0726
2431
3275
4828
0509
4448
0801
16449
1635
1330
0385
0354
4205
0351
0364
0223
0636
0224
1636
0811
1542
2829
2708
2841
2762
2660
2664
2667
2869
2872

4206
4656

4686

1245
1195

1239

1268
2616
3314
4834
0521
4464
0819
1450

2628
0387
0370
0357
0353
4324
0739
0813
2838

2855
3253

2874

CROSS REFERENCE

1343

2277

1269
2817
3315
4933
0582
4561
1052
1452

2827
0641
0374
0359
0380

4532
1501

2849

1297
2817
3315
4935
0595
4594
1054

3367
0742
0379
0369

4696
1503

2851

1298
2823
3321
4937
0818

2766

1110

0381

1506

2863

1321
2830
3327

4018

4195

2174

3322

1322
2876
3333

4076

1322
3045
3341

4080

1323
3117
3366

4126

1443
3131
3724

4164
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1453
3184
3729

4228

1866
3185
4157

4281

2362 2435 2988 3808 3882 4692

1869
3185
4304

4284

1903
3195
4386

4349

1905
3255
4780

4385



AZ5B

SYMBOL

HULTF
HULTL
MULTZ
HULT3
HULT4.
HVELAN
K23
HZ3A
NOERAD
NOP

NOP41

NOGEND
NRHKPR
NRHPRA
NRHPRG
NRMPRS
NRHRNC
NRMINC
NYCHEK

OFL
oFLOM
OFLSHI
OPTBL
OTHE
OTHEL
OTHEZ
OUTIN
PACK1
PACKZ
PACK3
pes
FEBL
PBEZ
PDLOK
PNEB
PNEB1
PRBEZ
PRA
PRD
PRICHK
PRLOCK
PRN
PRNA
PRNB
PRNCSH
PRNDEL
PRNERR
PRHGO
FRNIR
PRNPSH
PRNSAV
PRNUE
PRN1

LEN

00002
00004
00004
00004
00004
00004
00064
00604
00001
00001

000064
00604
00004
00004
00004
00004
00004
09904
00001

00004
00001
00004
00004
00005
00004
00004
00006
00006
00004
00004
00002
6ogez
00002
00001
00002
00002
00062
00004
00004
00001
00004
00004
000064
00004
00008
00004
00001
00002
00004
00008
00004
00004
000064

VALUE

0013E6
0014C0
0014C8
0014AC
001480
002146
0013A6
0013AA
0060190
600000060

p0114C
000ES4
002323
00217E
002184
0021F4
0002E0
04202€
000002

001B02
000004
001584
000408
004128
004150
00409A
000780
002304
002380
0023C0
0000213E
000002FA
000062ZFA
000154
000022CE
00060484
0000648A
002224
002258
0001C0
002176
0020CC
0020E0
0020E4
002148
0020F8
002144
00213C
002204
002150
00220C
0021F0
002100

DEFN

2826
2892
28%4
2885
28686
4506
2761
2762
0430
0120

2613
2064
4683
4494
4497
4527
0610
4309
0183

3586
0199
2985
1523
5004
5014
4968
1048
4776
4766
4720
4868
4869
4870
6416
4872
4873
4874
4557
4590
6439
4491
4444
4449
4451
4481
4456
4480
4477
4532
4482
4534
4526
4458

REFERENCES

2891
2881
2883
2693
2895
4470
1558
2777
0444
0304
2704
1588
2062
4660
4483
4526
4525
0592
4296
0520
2307
3582
1241
2992
1161
5000
5006
5019
0918
4764
4779
4785
4869
4870
4871
4326
4873
4874
4875
1024
1029
1107
4485
1014
4595
4563
4494
4452
4516
4510
4514
4499
4495
4513
4453

0445
0365
3870

2128
4702

0632
6327
0605
5098

2282

06930

4498

4524

4519
4868

4503
4500

CROSS REFERENCE

0446
0367
4094

0624
4319

2263

0941

4521

4512

0447
0705
4099

0733
4529

2983

0954

2175
0717
4300

1097
4784

29%0

0970

2363
2064
4467

1101

0989

3883

2239
4764

1105
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2262 2359 2360 2496 2498 2629 2635 2639
4942

1242 2274 2275 2287 2293 2304 2305 2306



A258

SYMBOL

PRNZ2
PRN3
PROSHI
PRI
PR1CCH
PXA2PR
PXAGPR
PXASPR
Q10
Qi1
RACD
RAPT
RATAB
RATY
RAL
RA37
RCDCCH
RCDI1
RCLEAR
RDRNOF
RDTAB
READY
REDCHK
REGL
REG15
REGZ
REQUST
RESTAR
RET
RFLAG
RNCD
RHCDIR
RNCDUE
RNCD1A
RNCDZ
RNCERR
RHCPSH
RNCSAY
RNCSKI
RNLOCK
RNFT
RNTAB
RNTY
RNTYAL
RNTYGO
RNTYOK
RN36
RP

LEN  VALUE DEFN
00004 002114 4463
00004 002118 4464
00001 000001 0173
00064  000BFC 1345
00008 002288 4604
00004  002IFC 4529
00004 0021DC 4521
00004 0021E8 4524
00001 002370 4706
000061 002371 4707
00004 O001FAZ 4225
00002 00000400 4718
00004 000744 1015
00004 O001E44 4015
00004  0006B6 0958
00004  0006A6 0954
00008 000350 0648
00004 000004F8 0980
00004  O0014EC 2901
00061 00013 0412
00005 OQUO&FC 0993
00001  00CIE2 0451
00001  0001DB 0448
s x UNDEF INED® 3%
00004 0014D0 2897
* %% %UHDEF INED®s%
®% X UNDEF INE D¢
00006 000806 1157
scagz 00091C 1387
00064  0014F0 2902
00004 000272 0579
02004  00032C 0635
00004 000338 0640
00004 000262 0583
00004 000266 0540
£0C0L 000254 0588
00008 000240 (0591
000604  00034C 0646
00004  0002CC 0603
06004  000ZB3 0596
00002 00000400 4719
00064 000720 1006
00004  0001F4 G506
00004  00026A 0541
00002 000208 0511
00004 000228 0521
00004 000682 0930
00001 00000008 0104

REFERENCES

4455
4457
1095
1205
4454
4518
4530
4522
4639
4643
1018
1017
0957
1816
0974
1578
0587
0931
2842
0638
0932
0225
0629
4968
2821
5014
4926
1339
1379
2836
1009
0618
0599
0645
0603
0619
0611
0616
0583
0594
1008
0933
1007
0517
0516
6515
1577
0708
1857
1947
2041
2139
2631
2866
3120

G661

2269
2364
4456
4520

4640

4854

0956

1099
5015
2886

1394
2848
1300

0617
4229
0606
0622
0614
0631
0628
0610

1270
0519
0536

0718
1859
1970
2049
2170
2640
2868
3120

CROSS REFERENCE

2270
4460

4645

4858

0607

0635

0542

0719
1864
1973
2054
2322
2642
2877
3123

2271
4462

4862

3851

0640

4019

0719
1865
1974
2056
2323
2647
2878
3124

2272
4473

4869

3854

4314

0720
1866
1975
2057
2324
2650
2879
3157

2985
4479

4873

3860

4321

0726
1873
1978
2066
2325
2657
2880
3186

4487

4882

3863

4323

0729
1891
1980
2068
2327
2669
2889
3188

4509

4944

3884

4688

0730
1897
1981
2111
2396
2675
2951
3191

4691

0730
1897
1962
2116
2412
2677
3044
3249

4695

6958
1858
1983
2120
2453
2684
3052
3251
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4699

0961
1905
1987
2126
2454
2763
3066
3255

1269
1930
2023
2131
2456
2818
3084
3256

1298
1933
2024
2133
2491
2819
3093
3258

1386
1935
2033
2134
2492
2820
3107
3259

1832
1944
2039
2138
2493
2833
3118
3273



A25B

SYMBOL

RQ

R1

R11
R12
RZ

SATT
SAVUCE
SEE1
SF32
SHIFT
SHIFTA
SHIFTB
SHIFTC
SHIFTE
SHIFTF
SHIFTS
SIMBL
SIHB2
SIZE
SKIP1
SKIP1A
SKIP1Z
SKIFG
SKIF9A
SH1Z
SPSKBT
SPSKIP
START
5TC

LER VALUE  DEFN

60001 00006009 0105

00001 00000001 0094

s UNDEF INEDsesest
s %% UKDEF TNEDxxxx
00001 00000002 0095

00002 000608 0222
%332 % UHDEF INEDwssex

00004 000CO4FE 0978
00004 001138 2395
000GZ  OO0I19ES 3482
00002  001A26 3499
00002  001ABA 3527
00002 001472 3519
00002 001ASC 3513
00004 00iB62 3617
00002 0019F2 3485
00001 00000003 0095
00001 00006004 0097
00001 00060007 0101
00010 0000237F 4713
00004  00231A 4676
00810 0000238C 4715
00010 00002387 4714
00004 002304 4671
00004  O0011EC 2544
006004  00Z0EC 4453
00002 0022F8 4665
€0004 000816 1162
000602 000F58 2176

REFERENCES

3275
3340
3413
3463
3513
3668
3863
4776
1393
1903
2044
2227
2626
3128
3324
3437
3516
3733
3972
0269
0358
1158
2841
2856
4175
4695
0271
0270
2823
4826
4925
0375
0919
1573
3561
3502
3505
3510
3517
3518
3641
1089
1089
0720
4666
4673
4676
4671
4663
1541
4463
4489
1156
0958
3879

3284
3343
3414
3464
3515
3670
3865
4780
1827
1935
2047
2324
2871
3169
3354
3451
3519
3738
3988
0270
0359
1159
2841
2857
4314
4699
0271
0276
2626
4827

3528

4916
4886
1328

4649
4662
1299
0959
3880

CROSS REFERENCE

3285
3344
3415
3464
3519
3671
3868
4811
1832
1944
2067
2326
2873
3188
3369
3456
3520
3753
3989
0272
0370
1160
2842
2857
4320
4812
0272
0281
2890
4835

3581
4917

4918
1871

4650

1336
1930

3311
3346
3416
3465
3525
3672
3871
4827
1852
1945
2070
2327
2678

3189

3372
3461
3522
3766
3991
0286
0386
1160
2843
2858
4321
4623
0278

3051
4932

3598
4917
1873

1341
1931

3312
3349
3419
3467
3532
3661
3959
4831
1857
1947
2073
2328
2862
3191
3373
3465
3523
3767
3992
0287
0538
1161
2844
2862
4323
4931

3077
5014

3612
4918
1898

1936

3313
3352
3431
3485
3562
3682
4159
4844
1859
1951
2090
2341
28%1
3192
3399
3469
3524
3786
3993
0300
0541
1161
2844
2863
4466
4963

3077
5016

4918

3324
3363
3632
3486
3577
3683
4161

1860
1953
2110
2453
2652
3194
3400
3482
3525
3787

0305
0607
1162
2845
2863
4471
4968

3079

3326
3364
3434
3488
3592
3714
4302

1868
1974
2117
2455
3044
3165
3401
3483
3529
3791

0306
0616
2630
2847
3055
4495
4970

3105

3327
3369
3437
3489
3601
3723
4305

1869
1976
2119
2499
3046
3207
3417
3484
3563
3795

0307
0627
2634
2848
3063
4500
5015

3316

3328
3370
3439
3490
3608
3724
4338

1871
1581
2124
2494
3047
3250
3418
3492
3637
3799

0308
0631
2720
2849
3078
4504
5016

3317
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3330
3380
3440
3496
3611
3726
4390

1891
1984
2167
2517
3053
3252
3419
3496
3638
3803

0309
0635
2822
2849
3079
4506
5018

3487

3331
3381
3455
3497
3618
3736
4765

1892
2026
2186
2532
3082
3261
3431
3506
3639
3931

0354
0640
2835
2852
3096
4512
5018

3530

1901 3736 3736 4771 4818 4934 4935

3333
3397
3459
3506
3622
3765
4779

1900
2030
2198
2545
3085
3309
3433
3511
3726
3950

0356
1096
2836
2854
3104
4527

3530

3334
3398
3459
3511
3623
3767
4770

1900
2036
2224
2776
3094
3310
3434
3514
3728
3956

0357
1106
2839
2855
3117
4688

3564

3338
3401
3461
3512
3667
3806
4771

1901
2040
2225
2820
3127
3313
3435
3515
3729
3957

0358
1113
2840
2855
3118
4691

4813

1937 1938 1941 1949 1970 1971 2171 2172 2718 2719



A258

SYMBOL

SH
SWEB42
522
5274
TABIHM
TABLEL
TABLE2
TABLE3
TABQLO0
TAPE43
TBDNCH
TBDNTY
TBPRA
TBPRD
TBPRN
TBRACD
TBRATY
TERNCD
TBRHTY
TRHACD
TRHATY
TBKNCD
TEUNTY
TDM15
1025
TESTSR
TFA
TFLO6
TFH16
TF26
THFA
TNFB
TNF73
TNSA
TNSB
TNSC
THSHA
THSKB
THSHR
TNS72
TRNH30
TRHR
TR31
TR31A
TR31B
TYPCSH
TYPEND
TYPERR
TYPIOSV
TYPSHI
UNTCHK
VALAAB
VALIN
VALOUT
VALOUL

LEN  VALUE DEFN
00001 000900 1347
00905 00110C 2360
00004  0011D6 2531
00006  0011DA 2532
00010 002374 4711
00013  0005BA 0834
00085  0005B5 0650
00003 000623 0860
00008 002372 4709
00061 000007 0215
08003 00208 4395
00003  001F54 4171
08003 002240 4566
00008 002270 4598
00003 002210 4536
00003 001FB6 4230
00005  001E58 4021
00083 000356 0650
00003  000SAE G840
06003 002098 4353
00003  001FOE 4130
08003  002(78 4330
00003  001EE6 4103
00004 000C70 1827
00004  000C7C 1831
00084  00OF44 2171
00005  000CAT 1858
00004 001932 33%
00604 000CBA 1852
00004  000C96 1856
00064  000B9A 1979
00004  0000RA 1987
00004  000D72 1969
00004  0OOD3E 1943
00004  000D6A 1953
00004  000D5A 1949
00002 000CCA 1873
00002z  000CCO 1868
00007  000CB6 1864
00chs  000ROG 1929
00202 00000A00 1910
00004  OOOCEA 1897
00004  000CDO 1890
00004  000CF4 1900
00002 000000 1905
***%E?\'DEFINED***‘*
00004  000Z4A 0531
%365 UNDEF TNE D%
00004  00005C 0288
00004 000Z5E 0536
06001 000168 0420
00004 O00049E 0712
00004  00047A 0702
00004 0023A2 4762
00002 0023E8 4780

REFERENCES

1163
2330
1557
2546
4642
0506
4015
4123
4641
1244
4383
4163
4558
4591
4445
4226
4016
0550
0507
4347
41264
4279
4074
1544
1560
2331
1861
1529
1545
1561
1985
1577
1638
1940
1939
1942
1867
1874
1858
1637
1571
1894
1572
1906
1899
0524
0526
0518
0269
0522
4693
0705
0531
4089
4772

1333
2369

4713
0579
4225
4346

2301

1829
2366
3402

1854
1988

1948
1950

1943

1895

40%6
0266
0529

0602
4286

CROSS REFERENCE

1342
3743

4714
4073

4557
2302

2370

1952

1979

0533

4674

4715

4162 4278 4382 4444 4590
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2303 4490 4497 4523 4526 4669 4674 6679 4700

3744

1954

3190

4100

3807 3960

4301 4492



A258

SYMBOL

VALOUZ
VAL1
VAL2
VAHR
Yoyl
w2
w4
HAA
HAA1
HaAZ
HACD
HAPT
HATAB
HATY
HA39
WCDCCH
HDI1
WHCC
HHDEV
WHDL
WHEK
HHESTC
HHEHH
HHRO
HHRH
HHSKEN
WHVDSK
HNAA
HNAAL
HNCD
WNCDIR
HNCD1
HNCDZ
HNCERR
HNCPSH
HNLOCK
UNPT
WNTAB
HNTY
HNTYAL
HNTYGO
HNTYG2
HNTYG3
HNTY1
HNTY3
HN38
HRICHK
HRISHI
HRITAB
HR1

LEN VALUE  DEFN
00005  0023CA 4773
00004 000484 0705
00004  0004C4 0722
00002  0004CE 0726
00004 004074 4957
00002 004060 4950
00008  00407E 4958
009482 00001FE6 4857
(0002 000001A2 4858
00002 00006142 4859
00004 00207C 4346
00002 0008CALG 4724
00004 000758 1020
00004  OOlEF6 4123
60004  0006C6 0570
00008 002070 4329
00004 000004F8 0979
stk UNDEF THNE Do %
xR UNDEF TNEDs®x%
%#%% UNDEF INEDx %
*#% % UNDEF INED®%%%
*%3%*UNDEF TNED®*x%
*x%3 UNDEF INEDwexxx
*%3%5: UNDEF TNED#sex%%
*x%%%UNDEF INEDw%xx
6% UNDEF INED® %%
%33 UNDEF INED*®%%
00604 00000072 4862
00004 00006072 4863
00004 (0O01FBA 4278
00004 002060 4323
60004 001FDZ 4284
00002 - O01FE4 4289
00001 GCOIFEC 4292
00008  001FFS 4295
00004  00200C 4299
00002 00000A00 4723
00004 000730 1010
00004  O01E7A 4073
00084  OGIFSC 4175
00004 OO0IEYB 4081
00002 O01EEC 4101
00004  O0IEAE 4088
00004 OO1EBE 4078
00064  O01EB6 4091
00004 000694 0941
00001  0001B9 0437
00004 GOIEDS 4099
00005  0O0C6EC 0995
00061 0000000A 0106

REFERENCES

4783
0510
0711
0721
4951
4956
4957
4858
4859
4860
1023
1022
0973
1021
1580
4291
0942
4973
4571
4964
4990
4979
4972
4974
4980
4981
4970
4863
4864
1013
4316
4307
4857
4317
4310
4258
1012
0944
1011
4095
4099
4084
4102
4128
4088
1579
1103
4081
0920
6507
1327
2118
2499
28%4
3102

0702
0727

5008
4977

4985
4996
4975
4991
4992

4352

4313
4309

4097

4167
4176

4087
0943
0580
1384
2229
2632
2942
3103

CROSS REFERENCE

0723

4983

5001
5002

4394

4862

4093
0972
0703
1391
2231
2643
2%44
3105

5007
5009

0991
6710
1398
2233
2645
2945
3106

5010

0712
1400
2235
2658
2947
3123

0722
1401
2235
2665
3052
3126

0722
1402
2236
2672
3056
3134

0816
1429
2320
2707
3058
3138

1052
1432
2321
2719
3059
3157

1054
1435
2430
2763
3064
3256
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1323
1933
2431
2826
3034
3323

1324
1934
2432
2832
3086
3325

1325
1937

2454 -

2869
3090
3334

1325
2109
2456
2876
3093
3338

1327
2118
2493
2885
3099
3340



A25B

SYMBOL

HRZ

WR3

WR4

HR5

HRé

LEN  VALUE

00001 00600608

00001 0000000C

00001 0600006D

60001 00C0000E

00601 CCOOGGOF

DEFN

0167

glo8

0109

6110

0111

REFERENCES

3342
3617
3684
4124
4642
4953
0506
0814
1438
2638
3066
3266
3494
3570
3764
4073
4638
4767
4998
0801
2662
2716
3107
3376
3722
4667
4955
0523
0932
0972
1447
2713
3125
3498
3656
4469
4628
0524
0989
2843
3115
4200
4982
2827

3411
3618
3685
4163
4642
4958
0579
0816
1438
2681
3067
3268
3495
3571
3765
4123
4643
4778
4998
0804
2664
2717
3108
3493
3731
4671
4957
0525
0933
0973
1449
2716
3260
3500
3661
4471
4831
0525
1052
2854
3262
4202
4983
2837

CROSS REFERENCE

3412
3657
3686
4226
4644
4970
0704
0822
1442
2703
3069
3269
3503
3573
3766
4162
4644
4948
4999
0819
2665
2718
3110
3494
3885
4672
4965
0530
0933
0973
1450
2633
3263
3500
3663
4473
4834
0527
1054
2856
3263
4202
4984
2638

3451
3658
3687
4279
4762
4971
0712
1324
1442
2832
3070
3270
3503
3574
3864
4225
4644
4950
5001
0822
2667
2827
3111
3495
3886
4676
4966
0601
0934
0991
1452
2834
3Z67
3509
4079
4504
4835
0527
1056
2859
3566
4204
4985
2838

3452
3660
3712
4304
4767
4987
0713
1326
1443
2837
3072
3270
3508
3593
3864
4278
4647
4955
5002
1446
2668
2828
3113
3497
4027
4677
4966
0723
0943
0991
1453
2834
3341
3527
4086
4506
4837
8530
1057
2859
3566
4302

2839

3453
3660
3713
4305
4768
4988
0713
1326
1443
2845
3074
3272
3508
3595
3865
4346
4648
4986
5011
1447
2669
2829
3114
3499
4127
4770
4967
0802
0943
0992
2654
2835
3342
3578
4088
4509
4842
0801
1330
2984
3876
4390

2850

3455
3661
3853
4347
4773
4997
0714
1328
1445
2846
3076
3321
3509
3600
3952
4382
4649
4988

2236
2670
2829
3116
3501
4166
4811

0809
0944
0992
2655
2847
3343
3579
4101
4774
4842
0803
2503
2987
4079
4391

2851

3456
3672
3863
4383
4773
4999
0718
1330
2230
2850
3085
3323
3520
3601
3953
4444
4652
4989

2237
2672
2830
3254
3575
4262
4817

0813
0944
0993
2655
3050
3345
3599
4199
4811
4844
0810
2628
2991
4083
4391

2851

3458
3673
3951
4445
4925

0805
1428
2231
2858
3088
3326
3523
3603
3954
4486
4667
4990

2241
2674
2830
3269
3576
4350
4825

0814
0945
1049
2656
3062
3346
3600
4200
4815
4949
0811
2651
3054
4085
4392

2852

3458
3674
3952
4558
4926

0807
1431
2232
2861
3091
3329
3527
3603
3956
4486
4672
4993

2628
2707
2835
3271
3579
4446
4828

0920
0956
1383
2703
3101
3347
3604
4285
4817
4952
0819
2663
3065
4101
4812

4938
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3489
3675
3955
4591
4936

0809
1431
2233
2862
3094
3330
3529
3611
3957
4487
4677
4993

2650
2708
2847
3271
3594
4559
4836

0920
0956
1386
2705
3114
3353
3604
4386
4817
4954
0918
2663
3073
4157
4822

3562
3676
3987
4637
4944

0810
1434
2234
2875
3097
3355
3563
3614
3958
4488
4763
4994

2652
2708
3049
3272
3597
4592
4945

0921
0957
1390
2705
3115
3356
3606
4387
4818
4954
0930
2710
3073
4158
4976

3586
3677
3990
4640
4946

0812
1434
2494
3053
3100
3356
3568
3614
3991
4488
4765
4995

2654
2709
3074
3273
3597
4665
4946

0921
0957
1393
2706
3116
3357
3606
4388
4823
4958
0941
2711
3075
4159
4977

3593
3678
4016
4641
4952

0812
1437
2633
3057
3264
3366
3569
3715
3992
4557
4766
4995

2656
2710
3075
3371
3613
4665
4947

0922
0962
1400
2709
3122
3374
3607
4392
4825

0954
2715
3092
4161
4978

3599
3683
4074
4641
4953

0814
1437
2636
3061
3266
3491
3570
3731
4015
4590
4766
4996

2661
2713
3076
3375
3613
4666
4950

6932
0972
1404
2212
3124
3375
3608
4469
4826

0970
2840
3092
4197
4979
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THE FOLLOWING STATEMENTS WERE FLAGGED
00276 00271 00272 00276 00278 00281 00375 00518 00524 00623 01329 01902 04084 04096 04315 04318 04517 04838
04854 04926 04947 04949 04964 04965 04967 04968 04969 04970 04971 04972 04973 04974 04975 04976 04977 04978
04979 04580 04981 04982 04983 04984 04985 04986 04985 04590 04991 04992 04994 04996 05001 05002 05004 05007
05008 05009 05010 05011 05012 05014 05015 05017
62 STATEMENTS FLAGGED IN THIS ASSEMBLY 8 WAS HIGHEST SEVERITY CODE

OVERRIDING PARAMETERS- ALIGN,DECK,LIST,ESD,RLD,XREF(SHORT),FLAG(000),NORENT,NOOBJECT,NOTEST,LINECOUNT(55)
OPTIONS FOR THIS ASSEMBLY

- DECK, NODBJECT, LIST, XREF(SHORT), NORENT, NOTEST, NOBATCH, ALIGN, ESD, RLD, LINECOUNT(55), FLAG(0), SYSPARM()
 STANDARD DD NAMES- SYSLIN  SYSLIB  SYSIN  SYSPRINT SYSPUNCH SYSUT1
CVERRIDING DD NAMES- 00000000 CMSLIB  ASSEMBLE LISTING TEXT SYSUT1

B195 CARDS FROM SYSIN 132 CARDS FROM SYSLIB
6112 LINES OUTPUT 208 CARDS OUTPUT



