IDENTIFICATION

.
LA A S LAL L LA A LA J

PRODUGCT GODEI MAINDEC#X8sDIKAC=BaD
PRODUCT NAMEI DEG/X8 MODULE "OPRATE®

OPERATE INSTRUCTION TEST

DATE CREATED! APRIL 21, 1972
MAINTAINER] DIAGNOSTIC GROUP

AUTHORI

JOHN VROBEL

COPYRIGHT (€) 1972

DIGITAL EQUIAMENT CORPORATION
MAYNARD, MASS, 04754



1

2,

34

4,

MODULE DESCRIPTION

PorPoan T oteueweowanwse W

"QPRATEY IS A DEC/X8 SOFTWARE MODULE WHICH TESTS OPERATE (
INSTRUCTIONS AND THE{R MICROPROGRAMS AS ARE LEGAL

IN SPECIFIED FAMILY~0OF«8 PROCESSORS, THE

MODULE MAY BE "INITIALIZED" TO BYPASS THE ADDITIONAL

TESTS FOR ROTATE/IAC MICRQPROGRAMS AND/OR SPECIAL

POP-8/E AND 8/M OPERATES, THE METHODS USED ARE

OBVIOUS, HENCE ALL SPEEIFICS MAY BE GAJNED FROM

THE PROGRAM LISTING,

REQUTREMENTS

LR X X A ARXL R R ] 4
1, PROCESSQRSiI PDP=8, 8/1, 8/L, 8/E, 8/M AND POP=12, ;
2, OPTIONSt NONE '

3, SPECIALY NONE

RESTRICTIONS

rerenetTonww (
NONE

OPERATING INFORMATION

LE X RN Y ALELEEXELEELELLLAN)

SPECIAL CONSIDERATIONS

(ZX YA EEEE NN EXEER XL KN |

SRS SHOULD BE SET YO @ WHEN "QPRATE™ 1S SET UP TO TEST 8/E = 87M M@ OPERATES,

(
BUILDING

LR KRR ]

1, JOB TYPEJ BACKGROUND ;

2, PRIORITY! MUST mE LOWER THAN ALL INTERRUPT DRIVEN JOBS)
OTHERWISE UNIMPORTANT,

3, JOB SLOTSI ANY EXISTENY JOB SLOTI 2 PAGES REQUIRED,



4,3 INITIALIZING

([ AR XN ELEREELE]

1, PRESET CONDITIONi IF "OPRATE" IS NEVER INITIALIZED
| iT WILL TEST ALL OPERATES AND MICROPROGRAMS
- WHICH ARE LEGAL ON THE PDP=8/E, 8/M,
2, PARAMETER INPUTI AFTER "OPRATE" 1S PRINTED THE
USER SHOULD TYPE THE NUMERICAL CODE INBEEATED TO
ACHIEVE THE RESULTS DESIRED,

coDE FULL TEST OF) TESTS INCLUDED:
—npww P P LY B S L L LTS
2 PRP=g ALL OPERATES LEGAL ON PDPas
1 PDPeg/l, 8/L, L2 SAME AS "@" PLUS ROTATE/!IAC
MICROPROGRAM TESTS, ’
2 | POP=8/E, 8/M SAME AS "1" PLUS MO AND
BSW OPERATES,
44 DEVICE SETUP
'.'..,---.tnq
NONE
Y
4,5 RUNNING

LEX XXX BJ

1, CNTRy UPDATED AFTER EACH COMPLETE PASS OF THWE MODULE,

2, SRi81 NO EFFECT
3, SR11t NO EFFECT

5% ERROR INFQRMATION

LA ENELALE RN X RN X Y

ALL ERRORS ARE CONS]DERED FATAL AND RESULT IN A
PROGRAM HALT, ANY RECOVERY 15 QUESTIONABLE,

6, LISTING (ATTACHED)

LEA KX X 2 8 J
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/MAINDECXBafIKACwB=L MDEC/X8" OPRATE PALLP  Vidy 21wAPR*72 14127 PAGE 3
’
/DEC7X8 EXTERNAL S¥MBOL TABLE "EXTSYM"

/FOR USE IN ASSEMBLING DEC/X8 SOFTWARE MODULES'

/COPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS)

( XL18T
: PAUSE

w

7 PALLE  VidL 21=APRe?2 14§29  PAGE 2

/MAINDEC=X8wDIKAC=Bul "DEC/X8" OPRATE
! /BASIC PROCESSOR TLST FOR DEC/X8 WNICK TES?S PAMILY OF 8 OPERATE INSTRUCTIONS,
/COPYRIGMT 1972, DIGITAL EOUIPMENY CORPORATION, MAYNARB, MASS,
/THIS MODULE OPERATIONAL ON PDPe8,8/1,8/L,8/E AND POPel2)
/PRG)  JOWN VROBEL (Xx3e21)

/BUILDER INSTRYCTIONS

‘ /4% PRIORIYY(Q BACKGROUND JOB » MUST BE PLAZED AFTER ALL INTERRUP?
/J0BS, OTHERWISE PLACEMENT 1S NOT IMPORTANY
/2, JOB SLoTI 2 PAGES REQUIRED, ARY'CXISPEN? UoB SLOT,

{ , /INIEIALTZER INSTRUCTIONS|
/51 FOLLONING THE MOPRATN PRINTOUT PYRE 16 A B FOR POP=8, 4 1 FOR A PEP-0/1,
/
72.730 TNTFIALIZATION WILL RESULT IN fest bN pOe INSTRUCTIONS ONLY

7002 LI IH
7581 MQA3Y501
7421 MQLR7421
7521 SWPRY521
7401 MENOPE?40Y
7601 MOCLAR%62Y
/
/8TART OF MODULE TABLE
0209 :aaaz

[
2201 1720 TEXTE,  TEXY "OARATEY
2205 p4iy TEXT "DIKACeR"

p2i1 0000 . WOMEBF, zLT

H
2243 S6i1 JHP 1 WOMEBF
9214 6202 INTAEK, CIF 20
0245 4426 J:S 1 IHREtP
-1
o

/

- ZEND MBDULE TANLE

: Kibbs
azee 7177 KILLED,
CNTR,




JMAINDEC~X8<DIKACsBeL "DEC/X8" OPRATE PALLD V14l 24=APRe=Y2 {4127 PAGE 2e1
/
0222 0QO0 ouT, ]
3223 1247 TAD KILL
0224 7450 SNA |
p225 %230 JMP e3 .
2226 3220 DCA KILLED . (
p227 5004 SERVEX
0238 1222 TAD OUY
7231 %004 SERVEX
n232 0Q20 CHKOUT, @
2233 2246 1S2 RTENTA
2234 5632 JMP 1 CHKOOT
2238 4222 JMS ou?
2236 1131 TAD B M2R2
2237 3246 DCA RTENT4
p240 5632 JMP 1 EWKOUT

/
0241 2525 K2s28, 28525
B4z 7763 SAMCNT, 7763
2243 0000 RTENTL,
#244 ©CRE0 RTENT2,
2245 0000 RTENTS,
P246 0020 RTCN®4, 0

/ o »
JROTATE ALL COMBINATIONS QF NUMBERS IN AC ONBE RIGHT THEN TWICE
JLEFT 13 TIMES', THEN ONCE LEFT AND TWIGE RIGHT 13 PIMES,

-1

/ -

0247 3221 RUN, DCA CNTR /CLEAR MONTTOR COUNTER

p282 3245 BCA RTENTI /CLEAR ROTATE COUNTEN
2281 1242 TAD SAMCNY

2282 3243 DCA RYTENTL /SETUP COUNTER

0293 1242 TAD SAMCN?

7284 3244 DCA RTCNT2 /8ETUP COUNTER

0285 7220 eML ; ]

2286 1245 TAD RTENTS JNUMBER %0 BE SHIPTED
0287 70ie RAR

p260 7006 RTL .
9261 2243 182 RTENTL (
p262 %287 JMP ' nY

0263 7004 RAL

#2864 7042 RTR

3265 2244 152 RTENT2

7266 5263 JMP w3

2287 7041 clA

0298 1245 TAD RTENT3 /COMPARE T8 THIS NUMBER
p291 7420 SNL

p292 7440 SEA

2293 7402 HLT /AC FAILED ON ROTATE

7294 4232 JMS CHKOU?T

0275 2245 182 RTENTS

p276 5251 JMP RUN 2

/
/
/TESY lAC LOGIC
/

/MAINDECeXB=BIKACeBel "DEC/X8" OPRATE PAL1D Vidl 21=APR=72 14127  PAGE 202
2277 7320 CLA CLL CML
7300 3243 DCA RTONTY
0301 7201 1€ /1AC 4296 ?PIMES
832 2243 152 RTENTL
2303 5301 JMP w2
o304 7041 ClA
2305 1243 TAD RTENTY /GOMPARE 18 THIS NUMBER
2306 7430 SEL ZWONIT SKIP LINK w 4
0307 7440 SZA /WILL SKIP AC W Bode
23ig 7402 HLY . /1AC PALLES
’
/TEST CML ¢ CMA LOGIC
/
8311 1241 TAD K2828
2312 7060 CML CMA ,
9313 2243 188 RTENTS (
n3i4 . 5342 JHP w2 3
0345 7041 clA
2316 1241 TAD K2B28 /COMPARE T0 THIS NUMBER
7317 7428 SNL /HONYY SKIP LINK » &
2320 744@° SZA /WILL SKIP AC  BoRQ
2321 7482 WL T

/
JSHIFT A QNE IN AC tO CHECK SEA LOGIC

/
#8322 7320 SKPTST, CLA CLL CML
2323 7010 RAR

2324 7440 SEA /SHOULD ONLY SKIP WHEN AC # 2P0
2325 5323 JMP =@ ) )
0326 7041 cua fac JOVERFLOW BLEAR LIRK AND SET AC » 8008
8327 7420 SNL /LINK SHOULD » @
2330 7440 SZA /AC SHOULD » 0PRB
0331 7402 HLT /A€ OR LINR PAlLED
/
JSHIFT A 1 IN AC TO CHECK ®NA LOG1C
/
2332 79020 cML /AC % PRO0 o LINK B 1
8333 7004 RAL .
P334 7452 SNA /3HOULD ONLY SK1f IF AE NOT » PR2D
2335 7410 SKP
2336 5333 JMP eS8
0337 7061 CMA EML TAG JOVERFLOW SET LINK AND SEY AC s 0002
0340 7430 SiL /LINK SHOULD o 1
P341 7448 SZA /AC SHOULD = p@@d
#3342 7402 HLY /AC OR LINR FAILED
/
/TRY ALL COMBINATIONS OF SKIP INSTRUCTIONS !
/
P343 7320 ChA CLL CML ) (
0344 7570 SPA SNA S2( /WON/T SKi® AC = 0300
2343 7360 SMA SZA SNL /NILL SKIP AC @ dade
0346 7402 HLT /5%1P FAILED .
0347 70702 CML CMA RAR JAC = 3777 o LINK & 4
03%¢ 7570 SPA SNA SZL ZWONYY SKIP LINK o 4
P3%1 7560 SMA SZA SNL /NILL SKIP LINK @ &



JMAINDEC=X8eDIKACeB=l "DEC/X8" OPRATE PAL1® V141 2i=APR=72 14127 PASE 2e3

23%2 7402 MLT /8K1P FAtLED
2353 7141 CLL CMA 1AL /AC = 4203 - LINK & @
2384 7570 SPA SNA SEL JHON/T SKIP ACPEt
7388 7568 SMA SEA SNL JHILL SKIP AC@wi
23856 7402 HLT /SKIP FAILED
2387 7040 CMA /AC = 3776
5380 7560 SMA SEA SNL /WON’T SKIP NONE TAYE
{ 2381 7772 SPA SNA SZL CLA /WILL SKIP ALL TRUE
0382 7402 HLT /SKIP FAILED
2383 7440 SZA /AC SHOULD =« poga
0384 7402 HLT /SKIP CLEAR AC FAILED
0385 7001 1AC ) /AC = 2p0L « LINK = @
8386 7760 SMA SEA SNL CLA /WON'Y SKIP NONE TAUE
2387 7442 SZA 7AC SHOULD » BPOR
23¥8 7402 HLY /SKIP GLEAR AC FAILED
/
/TEST FOR OTHER 8/8
/
8374 1776 TAD t XFLAG /098, 4u81, OTHERWSE
2372 76%0 SNA CLA
8373 5777 JMP 1 XEX1Y /1S A POPe8
2374 8775 JMP 1 XROTES /TEST 1AC & ROTAYES
/
2375 .
~ /
i 2375 3400 XROTES, RUNIR
2376 ©570 XFLAGs FLAG
p377 0591 XEXI®,  EXIT
/
2400 "400
/
/TEST INCREMENTS AND ROTATES
/
n400 7360 RUNIR, CLA CLL CMA ¢ R
74Py 7367 CLA CLL CMA CML 1AC RTL /AC » 2000 = LINR » 0
0402 7420 SNL
0403 7440 SEA B
0404 7402 HLT /3AC OR ROTATE FAILED
/
p405 7060 CMA CML .
n4a6 7373 CLA CLL CMA ML IAC RTR JAC » 2902 = LINK & 0
8487 7420 SNL
P40 7440 SZA o
2411 7492 HLT /1AGC OR ROTATE FAILED
/TES? ALL COMBINATIONS OF IAC AND ROTATES
m4i2 3346 DGA RESA 7CLEAR COUNT REGISTER
0413 1366 RUNR®, TAD REOA /GRT NUMBER 10 BF tESTED
2414 7165 CLi CML CMA 1AC RAL
8445 7040 RAR
2446 7073 CML CMA 1AE RTR
2417 7906 RYL
0420 7271 CML CMA 1AC RAR
8421 7204 RAL
! /MAINDEC»XBeDIKAC=B=l "DEC/X8" OQPRATE PALLE  Vi4L 21=APRnY2 4129 PABE 204
0422 7967 CML CMA tA& RTL
2423 70842 RIR
0424 7041 clA
2425 13686 TAD REGA IOOMPAR! 70 THYS NUMBER
0426 7430 Skl /LIN
P427 7440 SEA 7]
2430 7402 HLT /LXNK on Ae FalLeD
0431 2366 1SE REOA
7432 5213 JMP RUNR? /TEST 4096 TiMES
/Tlsf FOR 8E
9433 7340 CLA cLL cMA
2434 1370 TAD P
0435 76%0 SN& eut
0436 5351 JMP EXTT /18 AN 8!
/
( : /TEST BSW & MQ INSTRUCTIONS
/
. /TESY ALL COMBINATIONS OF BSW/S
/
2437 3366 ocA RE?A
Da4p 4777 RNMQS, JMS | (CHKoU?T
P44y 1366 TAD REOA
0442 7406 RTL CLL
2443 7206 RTL ,
‘Pad4ds 7006 RTL /PUT 6=14 IN 025
0445 02371 AND K7727
Peas 3387 DCA RESB
0447 1366 TAD REGA
p4sp 7112 RTR €Lk
0483 7012 RTR
2482 7242 RTR /PUT o5 1N et
2483 0372 AND ko877
0454 1387 TAD REGS
0485 7202 BSW J3WAP PaB AND 8ol
0486 7041 clA
2487 1366 TAD REBA )
2462 7440 LI /GOMPARE T8 THIS NUMBER
B4sL 7402 HLY /8SW FAILES
/
/TEST MQ INSTRUCTIONS ALL COMBINATIONS
/
2462 1366 TAD REGA
2443 7040 CMA
P44 3347 DCA REOB
2445 1366 TAD REOA )
0446 7421 MOL /JL0AD MQ 732{ ELEAR AC
2487 7440 SEA : j
2490 7402 HLT /MOL CLEAR aAC
, P47 1387 TAD REGS
8472 7524 1 /8HAP AC <3 MQ
2493 7401 MENOP . /MO NOP
PaYe 7041

ClA
2475 1346 TAD REBA



/MAINDECeX8=01KACHB=_

2476
2477
2500
8501
2502
2303
2304
2505
25806
2507
2510
541
0542
2943
0514
9315
8516
25{7
2320
2524
2522
2523
2524
0525
2526
0527
2530
8531
2332
2533
0534
0335
7536
2537
2540
2543
2342
2543
2544
2545
8546
8547
2550

2553
2552
553
2354

2585
2586
2587
2560

/MAINDEC=X8=D]1KACaBaL

2561
n562
A543
2564
7565

9566
9567
2570
591
2372

2573
2574
2575

8396
2597

7440
7402
1366
7601
7440
7402
1366
7708
7041
1367
7440
7402
1347
7501
7041
1367
7440
7482
1366
7501
7040
7440
7402

1376

oeoR

4455
4442
5361
3370
3920

neee
egoe
egee
7700
2077

2573

OPRATE PAL1B viey

SZA

"OEC/XBM

HLT
TAD REGA .
MOCLA

REGA
MGA
REEB

REBB
REOB

REOA

REGA
MaL

REBA

RESB
Skp

REGA
MQA

REBA
RNMQBS

1 MCNTR

NoP Jenaves
JHS 1 Kout .
JMP 1 KRUN

’
ZINTTIALIZATION ROUTINE
/
INIT, TAD (TEXTYL

DCA 2

CA
MESAGE
2

/
EXIT,

OPRATE PAL1O
SPACER

npEC/X8" Va4

INITEX

/

REGA, 8
REGB, ¢
FLAG, 0002
K7r80, 7700
Koes77, BR77
/

",

RUN #1
our
CNTR

/
KRUN,
KOUT,
KENTR,

24=APR=?72 14127 PAGE 25

7AC OR MO PAILED .
/MO CLEAR THE AC 7621
/MG CLEAR THE AC PRILED
/LOAD MQ TO AC

MO PALLED
To iC

/AC OR
/0R MQ

/AC OR
/0R MG

MO PAlLED
Yo AC

/AT OR MO PAfLED
/CLEAR AC END M@

/AC OR MO PAlLED
/L0AD M@ TO AC

/AC OR MO PALLED
/AC=MQ) CLEAR MQ

/A€ OR MO PALLED
/LOAD MQ TO AC

/AC OR MQ PAlLED

/UPDATE PASS COUNTER )
/REV B INSERT 4724772 L.E%\8,
/EX1T YO MONITBR

/RESUNE TESTING

23°APRe72 14127  PASE 296

/JWAIT FOR MESSAGE INPU?
/ERROR ON INPUY REY
/8AVE DuB, 1481, 2 OR MORL woE

/EXIT T0 MoNfteR

/8ET UP FOR 8/E /M
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aoap
aseQ

: peoe t1i1i1i1 111311fs dafiiten afaaads {1141 a1iiiidl EEREELEERUREEPEEE T
{ edpp  s1i141i1 sii1aafs faiafisn sidaaady digasasd ddaaiiig fafade 11111141

papo  t1titigy 11f211f1 $1isdiey siliddl o daiida [ECEEEE SR CRFE EEENEEEREEEE
o5¢0 t1i1414a 11i112f1 fadafies safigadd {atitial sl [EE SR PSRN EEEEER BY

(411
@709

1002
1102

1200
1300

1400
1500

: 1602
. 1700

2000

2100

2200
2302

2400
2500

2600
27¢0

3goe
3iee

3200
3309

3402
3500

3600
3700

JMAINDECwXB<DIKAC#B=L "DEC/X8" OPRATE PAL1E VA4l 24=APR=72 14127 PAGE 208

4902
43100

4200
4380

4400
4500

4600
4700
5000
5100

i . m200
1T

5400
5500

‘5600
5700
60090
6302

6200
63082

6400
6508

1]
6700

70080
7100

7200
7300

7400
7300

7600
7780



/MAINDEC=XB#DIKACeBaL MDEC/X8" OPRATE PAL1D vidy 23wAPRe72 14127  PAGE 2#9

/MAINDEC=X8=BIKACeBal

aoge
giee

o200
0300

0400
2500

0600
270
1090
1100

1200
1300

1409
1500

1600
170¢
2000
2109

2208
2320

2400
2500
2600
2709

ee0
3100

3200
3300

34p0
3500

3600
3702

2600
2601
Re@2
2603
[L1.L}
2605
[ 411

ogoL

2535
na47
egee
(L)1)
[T
apos
opee

/
/LOADER
/

"pEC/XB"

FIEL
CALL

INTT
RUN

" oenaw

GPR

[N

ATE PALLD  Vi4g 24°APRe?2 14122  PAGE 2032

i111111p 20002080 00000200 OCDOOZEC POGICEDE EESOPER Boesdano - MoB20ReD
20000000 ©Q20000¢ @B02900D

ocoooo0e Q0DDPQ0D OPPEOSSD Boseedda PRbdaCAse
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/MAINDEC»X8=DN1KACeBal "DEC/X8" OPRATE PALLB V141 24eAPRe72 14127  PAGE 2e1t
4000
4100
{ 4200
4300
4400
4500
4602
4700
5002
5100
.
5200
5300
5400
3 5500
5600
5700
(
6020 .
6100 : -
6200
( 6300
6420
( 6500
6600
. 6700
‘ 7080
7300
i 7200
7300
7400
7500
7608
7700
1
t
/MAINDEC=X8eBIKACuB=L "DEC/X8" OPRATE PALLZ  VidL 21eAPRe72 14127  PACE 2012
‘ ASBUFF 4460 k5482 2283 PRNTLP 3084
ASBUFP 2060 K64 2070 PANT2 4492
AUYO 0247 K7 134 PRNT2P 0282
‘ BSW 7002 (34.] 2105 PRNT4 4483
CRKOUT @232 K7810 0125 PRNT4P 283
CNTR 8221 K7320 @426 REGA 2586
CRLF 4454 K7348 @427 REGE 2547
CRLFP 0054 K7622 0434 RLEUFF 4487
ERRP LLTH K77 0106 RLBUFP 0097
EXINIT @220 K778 8574 RNMQBS 244p
EX1T 7551 K773% 0132 RYCNTL 243
EXSERY 20024 K7740  DL¥3 RYCNYZ 0244
EXTMEM 2164 K775¢ 2434 RICNTS 0243
FLAG 2570 K7768 0135 RTENTG 0246
: FOROCP 0243 K7774 8336 RUN p247
FOROEY 4443 K7773 8137 RUNIR  o4sp
HOMEDR 0211 K?7774 0340 RUNRT 2413
N IMRETP 0026 K7778 9144 SAMONT 0242
INTTY 2555 KCOF Bo&4 SERVEX 5084
INITEX 5020 KCIF 2005 SKPTST 0322
INTACK 0214 KCIFDF 022 SPACER 4483
10FMSP 2056 KCNTR 0598 SPACEP 0098
K 2266 KIlk 82{? 792
Kgerr @572 KILLER @220 TEXTL  pasy
K1 76 oad4 THOOCP Q44
K100 2107 KQUT 8594 THOOCT 4434
Kid4 2877 KRUN 9593 TYPE 4490
Kiis 971 LISN 4dag TYPEP  0@82
K13 2100 LISN®  DR4p XEXIT 0397
K17 2101 M22 o138 . XPLAG 2376
Ki77 2139 M220 P34 XROTES 0395
K2e o192 M240 p12?7
K200 o110 M280 2126
K2opd 2122 M27¢ 2125
K212 2111 M3 Pi4d
K215 o112 M3 2434
K249 [FEE] Mé 2340
K252% 0241 M4Q 2133
K269 o1i4 M43 p132
K272 0115 M5 2137
K277 01i6 M7 o136
K3 2072 MESAGE 4444
K3e 2103 ., MESAGP D@44
K321 2347 MOA 7581
K32 0067 MQELA - 7421
K323 e120 MOl 7484
K4 2073 MQNOP 7481
K40 2104 MUL26P 0065
K409 2324 ONEOCP PR42
K5 0974 ONEOCT 4442
K524 9123 our p222
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ERRORS DETEETED! @

LINKS GENERATED?! &

RUN=TIME) 4 SECONDS ‘ (
2K CORE USED






