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



MODULE DESCRIPTION

LEE XN A AL YL EEEY XN ]

"OPRATE" IS A DEC/X8 SOFTWARE MODULE WMICH TESTS OPERATE (
INSTRUCTIONS AND THE{R MICROPROGRAMS AS ARE [EGA|

IN SPECIFIED FAMILY~0F«8 PROCESSORS, THE

MODULE MAY BE "INITIALIZED"™ TO BYPASS THE ADDITIONAL

TESTS FOR ROTATE/IAC MICROPROGRAMS AND/OR SPECIAL

POP=8/E AND 8/M QPERATES, THE METHODS USED ARE

ORVIOUS, HENCE ALL SPECGIFICS MAY BE GAINED FROM

THE PROGRAM LISTING,

REQUIREMENTS
1, PROCESSORSI PODP=8, 8/1, 8/L, 8/E, 8/M AND PDP=12, f
2, OPTIONS; NONE ' ‘
3, SPECIAL:I NONE
RESTRICTIONS

| (
NQNE

OPERATING INFORMATION

(AL EXEALELEERENERE XN X K

SPECIAL CONSIDERATIONS

LE X X ¥ X & XN X NN N ) (X R X K N ]

SR5 SHOULD BE SET YO @ WHEN "OPRATE" ]S SET UP TO TEST 8/E = 87M MQ OPERATES,

{
BUILDING

PEmrawn®e

1, JOB TYPEI BACKGROUND ,

2, PRIORITY! MUST nE LOWER TWAN ALL INTERRUPT DRIVEN J0OBS:
OTHERWISE UNIMPORTANT,

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



4,3

4,5

5%

65

INITIALIZING

(AL XN ELERRE XY ]

1, PRESET CONDITION: IF "OPRATE"™ 18 NEVER INITIALIZED
IT WILL TEST ALL OPERATES AND MICROPROGRAMS
WHIGH ARE LEGAL ON THE PDP=8/E, 8/M,

2, PARAMETER INPUTi AFTER "OPRATE" 1S PRINTED THE
USER SHOULD TYPE TWE NUMERICAL CODE INBECATED TO
ACHIEVE THE RESULTS DESIRED,

CODE FULL TEST OF1 TESTS INCLUDED!
LEL AR (2 XY XL XY ] XX TR N R LY XXX
) POPeg ALL OPERATES LEGAL ON PDPaa
1 POPeg/t, B8/L, 412 SAME AS "@" PLUS ROTATE/IAC
MICROPROGRAM TESTS, '
2 POP=8/E, 8/M SAME AS "1" PLUS MQ AND

BSW OPERATES,
DEVICE SETUP

w.‘ﬂ--qﬂ".ﬁq
NONE
RUNNING

XX EX X R J

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

2, SR1Z1 NO EFFECT
3, SR11t NO EFFECT

ERROR INFQRMATION

LEZE RN ELENEE PR K F'N XY

ALL ERRORS ARE CONSIDERED FATAL AND RESULT IN A
PROGRAM WALT, ANY RECOVERY IS QUESTIONABLE,

LISTING (ATTACHED)

LELE X N 8 ]



2

L

/MAINDECeXBD1KACEB=L

/ PALLE Vidy

7002
7581

7601

"DEC/XB" OPRATE PALLD  Viéy 21=APR*72 4127 PAGE 3

’
/DEC7X8 EXTERNAL SYMBOL TABLE "EXTSYM"

/FOR USE IN ASSEMBLING DEC/X8 SOFTWARE MODULES'

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

XL187
PAUSE

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 OMERATIONAL ON PDPe8,8/1,8/L,8/E AND POPel2,
/PRGI  JOWN VROBEL (x3621)

/BUILDER INSTRYCTIONS

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

/INITIALIZER INSTRUCTIONS|
;g.rggukggzus THE "OPRATCM PRINTOUY TYSE IR A B FOR POP=8, A & FOR A PEP8/I)
/2, NO lN!?iAL!iAT!ON WILL RESULT IN fES? BN PBP=8 INSTRUCTIONS ONLY,

agWn?Op2
MQA3?821
MQL®7421
SWPRY521
MONOPE?433
MOCLAn%623

/
/8TART OF MODULE TABLE
;ﬂﬂﬂo

[
TEXTE,  TEXY "OARATEY

TEXT "DIKACeR"

HOMEBF, @

HLT

JMP 1 WOMEBF
INTAEK, CIF o0
J:S 1 {HREtP
-1
o
/
/END MBDULE TABLE

KibL,
KILLED,
ENTR,



/MAINDEC~XB«D1KAC«B«lL "DEC/X8" OPRATE PALLC® V141 21=APR=?2 {4127  PAGE 2ei
/

0222 POOD ouT, ?

8223 1217 TAD KILL
0224 7450 SNA

0235 5230 JMP | u8

2226 3220 DCA KILLED
#8227 5004 SERVEX

0238 1222 TAD OUT

8231 5004 SERVEX

232 0000 CHKOUT, @

2233 2246 18§2 RYCNT4
2234 5632 JMP 1 BHKOUT
2238 4222 JMS our

2236 1131 TAD B M220
2237 3246 DCA RTENT4
P240 5632 JMP 1 EHKOUT

/
0241 2525 K2%28, 2525
P242 7763 SAMCNT, 7763
2243 0200 RTENTL, ¢
3244 0©QOO RTENT2, @
2245 2000 RTENTY, ©
B246 0220 RTCN%4, 2

/
/ROTATE ALL COMBINATIONS QF NUMBERS IN AC ONBE RIGHT THEN TWICE
/LEPT 13 TIMES, THEN ONCE LEFT AND TWIGE RIGHT 13 PIMES,

2247 3221 RUN. DCA CNTR /CLEAR MONYTOR COUNTER
2280 3245 DCA RTENTS /CLEAR ROTATE COUNTER
0291 1242 TAD SAMCNT
2282 3243 DCA RYENTY /SETUP COUNTER
2293 1242 TAD SAMCN?
%284 3244 Dﬁ: RTENT2 /8ETUP COUNTER
0285 7220 i )
0296 1245 TAD RTENT3 7NOMBER %0 BF SWIPTED
2287 72ip RAR
0240 7006 RTL
#9261 2243 1SE RTENTL
p282 %257 JMP Y
0263 7204 RAL
#2644 70412 RTR
2265 2244 152 RTENT2
2266 5263 JMP ed
0267 7041 cla
0298 1245 TAD RTENT3 /COMBARE T8 THIS NUMBER
0291 7420 SNL
8292 7440 SEA
2293 7402 HLT /AC FAILED ON ROYTATE
72%4 4232 JMS CHKOUT
0275 2245 152 RTENTY
#2786 5231 JMP RUN #2
/

/
/TESY 1AC LOGIE
/

/MAINDECoXB=B1KACeBeL "DEC/XG" OPRATE PALLD  Viél 21=APR=72 | T4l2Y  PAGE 262

2277 7320 CLA CLL CML
300 3243 DCA RTENTL
2301 7001 1AC /1AC 4296 PIMES
8302 2243 152 nvcnt:
8303 5301 JMP w2
0304 7044 ClA
2305 1243 TAD RTENTY /GOMPARE YO0 THIS NUMBER
2306 7430 SEL ZHON/® SKIP LINK o &
23087 7440 SEA /WILL SKIP AC @ Bnla
23{g 7402 HLY . /1AC PALLES

/

/TEST CML ¢ CMA LOGIC

/
B3{1 1241 TAD Kzuz!
0312 7060 CML C
03{3 2243 188 RYGNT;
n314  53{2 JMP @
2315 7041 clA
2316 1241 TAD K2p23 /conrAﬂE 10 THIS NUHB:I
2317 7428 SNL /HON'YT SKIP LINK »
6320 7449 SZA 7WILL SKIP AC @ Buia
2321 7482 WL

/
/SHIFT A ONE IN AC 10 CHECK SZA LOGIC
/
2322 7320 SKPTST, CL: chl oML
RA

2323 7010 ) ) i
2324 7440 SEA /SHOULD ONLY SKIP WHEN AC » 02PO
2325 5323 JUP .8
0326 7041 cHa fac JOYERPLOL OLEAR LIRK AND SET AC o 8000
8327 7420 SNL 7L INK SHOULD
2330 7440 SE4 /AC SHDULD " G
8331 7402 HLY /A€ OR LINR rA!L:n
/
/SHIFT A 4 IN AC YO CHECK SNA LOGIC
/
2332 7920 L /MG % BROB o LINK b T
8333 7904 RAL .
0334 7452 SNA /SHOULD ONLY SK1F IF A2 NOT » POOQ
B335 7410 SKP
2336 5333 JMP ' e8
0337 7061 CHA EML 1AG /QVERFLON SET LINK AND SET AC s« 0002
0347 7439 SEl /LINK SHOULD ®
0341 7449 SEA /AG SHOULD » alni
#342 7402 , HLY /AC OR LINK FALLED
/TRY ALL COMBINATIONS OF SKIP INSTRUCT]ONS
7 i
2343 7320 chA CLL CML
0344 7570 SPA SNA sal /WON/T SKi® AC = 0800
2343 7360 SMA SZA SNL /HILL SKIP AC w Bode
: 8346 7402 HLY /8K1P FAILED
2347 7070 CML CMA RAR /AC ® 3777 & LINK & i
2330 7570 SPA SNA SZ| /WON'Y SKIP LINK w 1

03%1 7560 SMA SZA SNL /NILL SKIP LINK a §

]



/MAINDEC=X8+01KACB=L

2392
02353
2384
7355
23%6
2387
2360
2361
8362
D383
03684

#4090
040y
0402
2403
2424

B405
7406
2407
0410
2411

p4i2
2413
2414
3415
8416
8417
2420
421

/MAINDEC#»XBeD1KACuBw|

2422
2423
2424
2425
0426
0427
2430
2434
72432

2433
2434
2435
2436

7402
7141
75%
7568
7422
7049
7562
7778
7402
7440
7402
7801
7760
7440
7402

7382

7422
7060

7402

7067
7842
7241
1366
7430
7440
7402
2366
5243

7340
137¢
7650
5381

OPRATE PALLE V14l
HLT

CLL CMA 1AE

SPA SNA SZ|

SMA SZA SNL

HLT

CMA

SMA SEA SNL

SPA SNA SZL CLA
Hi T

SZA

“pEC/X8"

SMA SZA SNL CLA

/
/TEST FOR OTHER 8/S
/

TAD | XFLAG

SNA CLA

JMP 1 XEXIY

JMP 1 XROTES
/

.I

xnotqs. RUNIR

XFLAG, FLAG

XEXI®, EXIT

/

400

/

/TEST INCREMENTS AND ROTATES
/

RUNIR, CLA Chl CMA ¢

SEA
HLT

21#APRe72 jel2?
/SKIP FAILED

/AC = 45034 - LINK & @
/HON'T SKIP ACOuq
/WILL SKIP ACO=1
/SKIP FAlLED

/AC 3776

/HON’T SK1P NONE TPU!
/WILL SKIP ALL TRUE
/SK1P FAlLED

/AC SHOULD = DOQA
/SKIP CLEAR AC FAILED
7AC = 200L - LINK « 0
/WON'Y SKIP NONE TRUE
/AG SHOULD = DPRQ
/SKIP CLEAR AC FAILED

/008, 34881, OTHERNBE

/1S A POPel
/TEST lAC & ROTAYTES

L A CLL CMA CML 1AC RYL, /AC ® D000 « LINR &

/1AC QR ROTATE FAILED

CMA CM|,
gh: CLL CMA CML 1AC RTR /AC » 2260 » LINK @ ¢

S2A
HLT

/1AC QR ROTATE FAILED

/
/TESY ALL COMBINATIONS OF IAC AND ROTATES
/

0CA REBA
RUNRY, TAD REOA
ClLl CML CMA 1AC RAL
RAR
CML CMA 1AE RTR
Y|
CML CMA IAE RAR
RAL

OPRATE PALLD  Vid4y

CML CMA 1AE RTL
RTR

"DEC/XEM

clA
TAD REGA
SEL
SEA
HLT
152 REGA
JMP RUNR?
/
/7ESt FOR 8E
/
cLA CLL cMa

SNA eLA
JNP EXIT

/
/TEST BSW + MQ INSTRUCTIONS

/
/TESY ALL COMBINATIONS OF BSW/S
/

3CA RE?A
RNMQAS, JMS | [CHkout
TAD REOA

AND k2877
TAD REGSB

TAQ REBA

7CLEAR COUNT REGIS?ER

PAGE 203

/GRT NUMBER TQ BF ftESTED

21=APR»72 fel2?

IOOHPAEE To TWiS NUMBER
INK

IA D
/LlNK OR A2 FAlLED

/TEST 4296 TiMES

/18 AN B8}

/PUT 6esy IN a3

/PUT BeS 1N 8ol

/3WAP Pa3 AND 8ol

/QOMPARE Tg THIS NUMBER

/88K FALLE

’
/TESE MQ INSTRUCTIONS ALL COMBINATIONS
/

TAD REGA
CMA

DCA REOB
TAD REOA

c
TAD REGA

/L0AD MQ 7321 ELEAR AC
/MAL CLEAR AC

/8WAP AC <% MQ

/MQ NOP

PAGE 204



/MAINDECeX8=D1KACHB=|,

2476 7440
8477 7402
9500 1366
23p4 7601
2502 7440
0393 7402
2304 1366
¢ses 7741
2306 7041
2507 1367
8510 7442
95{1 7482
0552 1367
2513 7501
2514 7041
9315 1387
8516 7440
o517 74982
0520 1366
2521 7501
9522 7040
2523 7440
2824 7482

8555 1376

a56g o@0Q

7MAINDEC=X8#D]1KAC=BaL

2581 4433
A542 4442
2563 3364
0564 3370
3565 S@20

8566 7000
2567 Dp20D
2570 0g02
591 77080
¢392 2077

2573
2573 0250
8574 0222
2575 @221

7596 2281
2577 @232

"OEC/xB"

/
EXIT,

QPRATE PAL1B vViay
SZA
HLT
TAD REGA
MOCLA

TAD REBA
CLA MAA

TAD RESB
TAD REBB
TAD REOB
TAD REGA
TAD REGA
CLA MGL
CLA MQA
TAD REGA
TAD REOB
CLA SKP
TAD REGA
CLA MQA
1S% REBA
JMP RNMQBS

ISE | KCNTR
Noe

JMS 1 Kout
JMP 1 KRUN

/
ZINITIALIZATION ROUTINE

/
INIT,

npEC/X8"

TAD (TEXTA
DCA '\ e2

MESAGE
o

OPRATE PAL1D Vidy

SPACER
ONEOET
JMP e@
BCA FLAG
INTTEX

2
2
2082
7700
ger?

RUN #f
oyr
CNTR

FALITTL)

24,%APR=72 1

4127 PAGE 25

/AC OR MO PAILED

/MO CLEAR THE AC
/MO CLEAR THE AC
/LOAD Mg T AC

/AC OR MO PALLED
/0R M@ T0 AC

/AC OR MO PAYLED
/0R MG TO0 AC

/AC OR MO PAfLED
/CLEAR AC END MO
AR
/AC OR MO PAlLED

/AC=MQ, CLEAR MQ

7601
FRILED

7AC QR NQ PAtLED

/L0AD M@ YO AC
/AC OR MO PASLED

/UPDATE PASS CBUNTER

/REV B INSERY #/2
ZEXIT TO MONITER
/RESUME TESTING

21°APRe72 i

/WALT FOR MESSAGE
/ERROR ON INPUT K
/8AVE Qu8, 1!3!1
/EX1T Yo MaNitoR

/3T UP FOR 8/E 8

1772 L.E%e,

4127 PABE 206

c NPUY
2 OR MORE #3E

M

o
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/MAINDEC=X8+DIKAC=Bwl "DEC/X8" OQPRATE PALLP vidy 21 «APR=72 4127 PAGE 2w7

aoop
2100

; e2gp 111313132 11i311f1 4131101 gafaaady {1a1i1d1 ggiiaag fadadady dadgiaan
{ e3pp  11t111i1 f1iatads gaiafisn adsagdy lagagasl gagsiadg fasafadr 118114y

p4pp  d1tid11l 1af1aaiy g1dalser adaagdi {1tatady aadanag faeadadd daddtgud
eS¢ 11118341 1ada1ady Ladafsst aafagadd datdta1l satatady Ladafady fafstaeg

(417
@709

1002
1102

1200
1300

1409
1500

1600
1790
2000
2100

2200
2300

2400
2500

2600
27¢¢
3gee
3128

3292
3380

3402
3500

3600
3700

/MAINDEC=X8=BIKAC#B=L “DEC/X8" OPRATE PALLE  Vi4L  2ieAPRe72 T4t27  PaoE 208

4080
4100

4200
4389

4400
4509

480@
4700

5000
5100

:[ . s200
' 8300

5400
5500

5600
5700
6000
6102

6200
6389

6400
6500

111}
(34 1]

7088
100

7200
7300

7400
7300

76002
7700



/MAINDEC+X8eDIKAC=BaL MDEC/X8" OPRATE PAL1D  ViéL 28wAPR*72 14127 PAGE 2.9
agoy FIELD 3
/
/LOADER CALL
/

2500 0535 INTT _ , _ ,
8601 247 RUN o _ : . ,
0sp2 0000 )

2603 0000 ]

2sps 0020 ]
2605 2900 ?
2608 0020 0

JMAINDEC=X8«81KACwBal "DEC/X8" OPRATE PALLD  Vi4g 24*APRe?2 4129  PAGE 2030

[ 41]
kY1)

o200
0300

g400
[2}-1'1]

cepe i1t111ip 200p0pB0 0Q00oR0P 0BOCEGAD POCOEAe EECE2ORD BoeeRes0 MoBa0BRR s
0700 @0020Q00 ©P2000EC 02009000 0OOPCRPC 02POPPUD SEEOPEBD DoeEscoR AEdAPROR (

1000
1100

1280
13ee

1402
1500

1620
1708

2000
2100

2208 : ’
2300 . (

2400
2500
2600
2709

eee
3100

3202
33¢0

34pe
3500

36082
3700




-

/MAINDECsX8=D]1KACeBal "DEC/X8" OPRATE PALLE  viél 24wAPRe72 $4127  PAGE 2eig
4200
. 4100
{ 4200
4300
4400
4508
4600
4700
5000
5100
14
5200
5300
5400
3 5500
5600
5702
{
6200
s100 : .
6202
6300
6402
It 6500
6680
. 8700
‘ 7080
7502
. 7200
7300
7400
7502
7608
7790
1
t
/MAINDEC»XB8eG1KACuB=l "DEC/X8" OPRATE PALLO  Vids 21eAPRe72 14127  PAGE 2e12
ASBUFF 4460 k5482 0083 PRNTLP 0094
ASBUFP 2060 K64 2272 PRNT2 4482
AyTO 0247 K7 00%5s PRNT2P 0092
[ BSW  7@02 K70 2105 PRNT4 4493
CHKOUT @232 K7810 01235 PRNT4P @83
CNTR v223 K7320 9326 REGA 8586
CRLF 4484 K7%4g 0427 REQS 09547
CRLFP 0054 K7600 0331 RLEUFF 4487
ERRP ng61 K77 2106 RLBUFP 0097
EXINIT ag20 K770 2574 RNMQBS 044p
EX1T 9551 K773% 2132 RICNTL 0243
EXSERY 2004 K7740  DL¥3 RYCNYZ 9244
EXTMEM 0161 K7758 2434 RTENTS 0248
FLAG 957¢ K7760 2135 RTCNT4 0246
FOROCP Q43 K7774  BL36 AUN p247
FOROEY 4443 k7773 BLY7 RUNIR  og4gp
) HOMEDF 9211 K7774 0340 RUNRT 2413
IHRETP 0026 K7778  Bi4t SAMONTY 0242
INIY 2555 KCDF [y SERVEX 5084
INITEX 5229 KCIF 2095 SKPTST 0322
INTACK 0244 KCIFDF  pgRQ SPAGE2 4483
[OFMSP 3056 KCNTR @3¢5 SPACEP 0295
2 o066 KILk 22g7 » 7524
Keery 8572 KILLER p220 TEXTL  pRsy
Kig ne76 K10F eod4 THOOCP 0BO4L
K100 2107 KQUT 2574 T™HOOC! 4431
K14 o877 KRUN 2573 Ma3 4490
K116 971 LISN Ad4g TYPEP 0282
K13 0100 LISN?  BR4R XEXIT  p3¥%7
K17 2101 M2 01338 : XPLAG 0376
K177 243p M2ge 2434 XROTES 0395
K28 2102 M40 [3%]
K200 0110 M28e 2126
Kegpd 2122 M27e 2125
K212 f111 M3 o141
ka1s o142 M3 2334
K24g 2143 Mé o140
K2528 @241 MéQ 0133
K262 81i4 M43 2432
K272 0115 M5 P137
K277 01i6 M7 9136
K3 2072 MESAGE 4444
K3e 2103 ., MESAGP D@44
K384 2117 MGA 7581
K32 0267 MQCLA - 76231
K323 o120 MOl 7421
K4 20873 MONQP 7481
K40 2104 MUL26P BReS
K400 2324 ONEOCP PD42
K5 0074 ONEOCT 4442
K52g8 0123 ouY p222



ZMAINDEC=XB=DIKACeB=L "DEC/X8"

ERRORS OETEETED! 8
LINKS GENERATED?! B
RUN=TIME) & SECONDS
2K CORE USED

OPRATE PALLER

Visg

21eAPRe72

{4127 PAGE 2e13

N




