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MODULE DESCRIPTION
flan-I-RI-nw-IhQ-uq

"OPRATE" IS A DEC/X8 SOFTWARE MODULE WHICH TESTS OPERAIE (
INSTRUCTIONS AND THEIR MICRDPROGRAMS AS ARE LEGAL
IN SPECIFIED RANILY~OR.3 RROOESSORs; THE
MODULE MAY BE "INITIALIZED" TO BYRAss THE ADDITIONAL
TESTS FOR ROTATE/IAC MICRORRDGRANSIANDIOR SREDIAL
PDPgalE AND 5/M OPERATRs; THE METROOS USED ARE

ORVIOUS. HENOE ALL SREOITIOS MAY BE GAINED FROM

THE RROGRAM LISTING.

R50UIREMENTS

1; OROCESSORsi PDRGO. 5/1. 87L. O/E. a/M AND POP-12} 3
2; OPTIONSI NONE

'

'

i
3, SPECIAL: NONE

RESTRICTIONS

NONE
\

OPERATING INFORMATION

SREGIAL CONSIDERATIONS
W”,-.-H.-.--'_--.Fp--”

SR5 SHOULD BE SET 70 9 WHEN "OPRATE" IS SET UP TO TEST 81E - 87M MG OPERATES.

(
BUILDING
w-rwn-fl‘

1} JOB TYPEI BACKGROUND
;

2; PRIORITY! MUST RE LONER THAN ALL INTERRUPT DRIVEN Joass

‘ OTHERNISE UNINPORTANT;
_

3. UDB SLOTS! ANY EXISTENT J08 SLOT: 2 PAGES REQUIRED.
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INITIALIZING
Dflfl-w-UQ-gq.

1; PRESET CONDITIONi IF "OPRATE" IS NEVER INITIALIZED
2T HILL TEST ALL OPERATES ANO MICROPROGRAMS
NHICH ARE EEGAL ON THE POP-a/E. 8/M.

2; PARAMETER thuT: AFTER "OPRATE" Is PRINTED THE

USER SHOULD TYPE THE NUMERICAL COOE IancATEO To

ACHIEVE THE RESULTS OESTREO.

OOOE FULL_TEST OE: TESTS INCLUDED:
-!" g'anpnw-pnuw un-ow-ufinowpvu-

g pop-a ALL OPERATES LEGAL 0N POPve

1 PUP-all. e/L. 12 SAME As "O" PLUS ROTATEIIAC

MICROPROORAM TESTS.
‘

2

'

ROP-e/E. S/M SAME As "1" PLUS MO AND

BSN OPERATES.

DEVICE SETUP

'Qfi-."-.':~-

NONE

RUNNING
Inga-n.

1} CNTR: UPDATED AFTER EACH COMPLETE PASS or THE MODULE}
2; SRLEI NO EFFECT
3, SR11: NO EFFECT

ERROR INFORMATION
Wynn-.IIICn-nvoun

ALL ERRORS ARE CONSIDERED FATAL ANO RESULT IN A

PROGRAM HALT} ANY RECOVERY TS QUESTIONABLEA

LISTING (ATTACHED)
Inwcuql
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IHlINDEC-xB-DXKAC-B-L

I PAL1a v141

7002

7551

7651

"nae/xa" OPRATE pALLz v14: 21-APR-72 {4|27 PAGE 1

IDEG7XB EXTERNAL SYMBOL TABLE "EXTSYM"
’

/FOR USE IN ASSEMBLING DEC/X3 $0FTHARE MODULES-

ICOPYRIGHT 1972: DIGITAL EQUIPMENT CORP}. MAYNARD. MASS}
XLIST
PAUSE

21-APRi72 1‘32? PAGE 2

IMAINozc-xa-olkAc-a-L "DEC/X0" OPRAT;

IBAS!C Pnoczsson rcsr ran-ochxa HHICH rzsvs rAnlLv or a OPERATE INSTRUC?IHN$}

ICOPYRIGHT 197:. DIGITAL :ouxrnznw CORPORATION. HAVNARB. MAss;

ITHXS MODULE onznA+onAL oN par-0.8II.§IL.0I: ANo Ann-Ia:

IPRGI JOHN VROBEL txsezz:

IBUILDER INSTRUCTIONS

I1. Pflxcnl?vi BACKGROUND JOB . HUS? a: PLAezo AFTER ALL lethUPY
OYHERHISE # ACIMENI IS NOT IMPORTANf'
Iz‘. JOB SLO 2 PAGES accurate. ANY EIXSYEN? Jon SLDT'.

IINITIALIIER INSTRUCTXONOI

I:.rsztgg:Ncr
TH! ”ornArcw PRINTOUY 91!: In A I ran Inn-o. A 1 ran A Par-oIt.

I

I2. No thfiALliATION HILL RESULT !N 9:3? bN PUP-I 1N57n00930NI eNLY.

IJoas;

esw-?ozz
MQAI7501
MQL-7421
SHPI7521
MONOPI7401
MGCLAI76D1

[START or MODULE TABLI
ufififll

a

75x11. Text "O'RA?!"

TEX? "DIKAO-l"

HONEDFI 5

HL7
.

JH' I HOMEBF
INTACKJ Cir 90

J:3
1 IHRETP

ILL: '3

ILLEDD '1

N73. 5\OXX
IEND MBDUL! TAIL!



IMAINDEC'XG-DIKAC-B-L

@222

0223

6224

0225
0226

D227

@230

0247

0250

0251
0252
0253

0254

0255

0250
0257

0240

0201

0202

6263

0204

0245

0204
0207

0270
0271
0272
0273
0274
0275
0270

IHAINDEC-XB-GIKAc-5.L

0277

0300

0301

0302
0393

0304

0305
0300

0307
0310

0331

6332

5343

23$1

0000

1217
7450

5230

3220
5004

1222
5004

0000

2240

5032

4222
1131
3240

5032

2525

7763
0600

DDDD
DEED

DDDD

3221

3245

1242

3243

1242
3244

7020

1245
7010
7006
2243

5257
7004

7012
2244
5203
7041

1245
7420

7440

7402

4232

2245

5251

7320

3243

7001
2243

5301
7041

1243
7430

7440

7402

12‘1

796%

2243
- 53£2

7041
12‘1
7420

7440”
7‘62

7320

7010
7440

5323
7041
7420
7440

7402

7020

7004

7450
7410
5333

7061
7430
7440
7402

7320
7570
7500

7402

7070
7570
7500

"DEC/X8" OPRATZ PALifl

I

OUT: 0

TAD KILL
SNA

JMP.*8
BOA KILLED
SERVEX
TAD OUT

SERVEX

CHKOUT, 0

IS! RTCNT4.
JMP I CHKOUT

JHS OUT

TAD I MZDD

004 RTCNT4‘
JHP I CHKOUT

I

K2529: 2525

SAMCNT. 7763

RTCNTAI U

nTcnfa. 0

RTDNTD, D

RTDNTQ. D

IRDTAT!

RUN.

I

V1‘1 21'APR'72 iOAZJ PAGE 2-1

ALL canalnarxows or NUMaans IN 40 one: RIGHT 70;N vuxc:

11:77 13 rxnss' 702~ ONCE 1277 AND 7010: RIGHT 13 71420.

DOA CNTR

DDA RTCNTS
TAD SANCNT

DOA RTDNTI
TAD SAHGNT
DOA RTCNT2

TAD RTCNTS

IS! RTDNTi
JMP .“3

TS! BTCNTZ
1's

TAD RTCNT3

JMS CHKDUT
IS! “TENTS
JMP RUN #2

/

17:57 140 L001:
I

"DEC/X8"

I

ISHXPT A ONE IN AC TD CHICK SEA

I

SKPTST.

07047: PAL10

014 CLL CHL
DCA RTONT1

XS! FTCNT1
JMP ‘uz

TAD RTCNTI

TAD K2323

:14 01L ant
a a

DNA LOGIC

Vl‘i

ICLEAR MONITOR chNTER
ICLEAR RbYlTE COUNTER

ISITUP COUNTER

IBETUP COUNTER

INUMBEI TO BE SHIPTED

7004040: 70 TH!3_Nunazn

IAC TAILED DN IDTATE

214470-72
'

I4I27 740: 242

1:40 4094 710:5

IOOMPARE 70 70:5 400020

700417071144-
IHILL 3017 40 0 0000
x140 741L00

ICDHPARE TO THIS NUMBER
IHDNTTSKIP LINK- I

INILL §KXP AD I EDD!

10010

ISHOULD our? SKI? Hutu 40 l 0000

IDVERVLOHUELEAI'
Linn 400 3:1 40 4 0000

9
IAG 0R LlNR 'ATLED

I

ISHXFT A 1 IN AC TO CHECK 9NA LOGIC
I

3'!
~

CMA CML SAC

140 a 0000 4 LINK b I

ISHOULD ONUY 3012 IF 40 NOT 0 0000

IOVERFLOH SET LINK AND 8!? 40 0 0000

ILINK SHOULD -

14c SHQULD I 0006
I40 on LINK rAILtn

/

ITRY ALL COMBINATIONS or 34:? INSTRUCTIONS
I .

CLA cLL CHL
524 3N4 52L
304 :24 SNL

CML CHA 444

394 SN4 sag
904 :24 SNL

[WON‘T sxxr 40 . 0000
IHlLL 0017 Ac 0 0000
ISKIP FAlLlD

“ _

140 I 0777 . LINK i 1
IHON'T sxzn {100 0 1

IHILL §KIP LINK - I

a



IHAINDEC-XB-DIKAC-B-L

@352

0353

@354

7355

0356

$357

$360

8361
$362

6363

0364

ono

n40:

04a2

0403
nAaA

04m5

0466

0497
aoaa
a411

04;:
64;:
5414
aa;s
a4;e
£417
542a

a421

IHAXNDEC-XB-DIKAc-B-L

u422

@423
@424

$425
0426
u427

aAsm

was:
3432

$433

6434
B43!
0436

7462

7141
757%

756%

7402
7040

7560

7778

7402
7‘40

7462

7001
7766

7640

7402

7350

7367

742a

7AAa

74a2

7060

7373

712%
7440

7Az2

7u67

7ai2
»7941
1366

7430
7440

7452

2366
5213

7340
137B

765%
5351

"DEC/x8" OPRATE pAL1o V141

HLT

CLL
SPA

SMA

HLT
CMA

SMA SEA SNL
SPA sNA 82L OLA
HLT
szA

CMA
SNA

SEA

1A:
82L
SNL

SEA SNL OLA

I

ITEST POR OTHER 3'!
I

TAD I XFLAO
SNA CLA

XEXXT
IROTES

JHP I

JMP !

xaotqs. RUNII

erAGl FLAG
XEXITA [X‘T
I

0403

/

ITKST INCREMENYS AND ROTATIS
/

RUNIR. cLA CLL CMAc

LL
ACLL CMA CML 1A6 RTL

SEA

HLT

CHA CML
CLL CHA CML 1A6 RTR

21-APR-72 i4)27 PAGE 2-3

ISKIP FAILED

/Ac - Ana: - LINK i a

/HON'Y stp ACMI1

IHILL SKIP Ace-1

ISKIP FAILED
[Ac . 3776

'

[WON'T SKIP NONE rnu:
INXLL SKIP ALL TRUE

ISKIP FAILED
IAC SHOULD - zuen

ISKIP CLEAR Ac FAXLED
IAG - Haas - LINK - a

IHON‘T sxxw NONE_TRUE
IAC SHOULD - ones.
ISKIP CLEAR Ac FAILED

IUIBA 1-8:; OTHERIBE

ITS A POP-8

ITEST IAC 8 ROTATES

IAC o noun - LINR i a

IIAO on ROTATE FAILED

IAC n anal . LINE 3 a

IIAC 08 ROTATE FAILED

ITEST ALL COMfilNATIONS of IAC AND ROTAIES

DCA REGA

TAD REQA _

ELL
CML CMA :Ac RAL

CML cMA 1A6 RTR
R? L
CHL CHA IAC RAR

RAL

RUNRTA

OPRATI PACiD V141

CML CHA 1A3 RTE
RTR

"DEG/X3"

CIA
TAD RICA

SEL
SEA

HLT
XS! REGA
JHP RUNRT

I

ITIST FOR BE

I

CLA
CLLG

CHA

SNA eLA
JHP EXIT

/

(TEST ssw . no INSTRUCTIONS
/

(TEST ALL COMfilNATIONB or Baud;
I

a R£?ARNMQBSA I
BEHKOUT

IOLEAR COUNT RIGTSTER
IGIT NUMBER TO BE TESTED

21-APl-72 IAIZ? FAOE 2-4

IOOHPABE To Tflls NUMBER
INK ! a

.

DIED

QR AC TAILED'

59" TIMES

II! AN 3!

IPUT 6'11 TN 035

IPUT a-s 1N 5-!1

IIHAr u-s AND 6-11

IOOMPARE TB THIS NUMBER
IBSH FAILED

I

(TEST M0 INSTRUCTIONS ALL GOHBINATXONS
I

TAD REBA

REBB
NEDA

C

TAU REGA

[LOAD Ho 7121 CLEAR Ac

IHGL CLEAR Ac

IIHAP A: (i no

IMO NO?



IMAXNDEC-Xa-DIKAC~3-L

0476

5477

0500
0551

@562
0553
5554

@555

6566

$557

5515
0511

5512
5513

5515
5516

5517
5555
5521
5522

5523
5524

5525

5526

5527
5535

5531

5552

5535
5534

5555

5556

5557
5545

5541
5542
554a

5544

5545

5546

5547

5555

M551

5552

5553

0554

5555
5556

5557

5565

7HA1NDEC-X8-DIKAC-B-L

0551

5562

5563

5564

5565

556a

5557
5575

5571
@572

6573
5574
25,5

5571
5577

7445

7452

1366

7651

7445

7452

1366

7751

7541
1367

7445

7452

1367

7551

7541
1367

7445

7452

1366
7551

7545
7445
7452

4455

4442

5361
3375
5525

5550

9050

5052

7755

6077

@573

$250

10222
0221

0251
0232

"DEC/X8"

/

EXIT.

/
.

/1NITIALIEAT!0N ROUTINE
I

INIT:

"DEC/X8"

oPRATE PAu15

SZA

HLT
TAD

MQCL

15!

JM5 X
JHP

TAD

DC

MESA
5

OPRATE PAEiO

SPAC

ONEO

JMP
DCA

INIT

5

fl

5552

7750

5077

RUN

CNTR

REGA

A

REGA
MQA

R588

R588

REOB

REOA

REBA
MQL

MGA

REOA

REOB

SHP

REGA

MGA

REOA
RNMQBS

I KCNTR

«OUT
1 KRUN

(TlXTl
A 16!

GE

52

gT
1':
FLAG
EX

*1

V1‘1

[0055.0

V141

21-475-72 14127 715: 2.5

745 on no 711155
A

755 51:17 75: Ac 7651‘
_

755 51:45 75: to 7111:5‘

71545 no 76 45

[AC OH HO PA!L!D

[OR MO TO AC

IAC OR HO FAILED

ION NO TO LC

IA5 OR NO FAILED

ICLEAR AC AND NO

[AG OR MG?”IL 0

[LOAD HQ T0 AC

IAC OR NO PAXLID

[AC-H06 CLEAR HO

IAC OR NO 'AILEO
ILOAD "a TO AC >

IAG OH HO IAILID

7U7547: 7455 5555777
..

755v a INSERT
4721772 L 2'5.

77117 wonNm
7755551 7:572u5

21-477-72 14l27 715: 2-6

75117 757 5539155 1N7u7
717757 on xupuv av
794v: 5.5.

15:
. a on Mon: 45:

7:11? to Man! on

[SET UP P0! 57! Bin
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[MAINDEC-Xa-DxKAc-B-L "DEC/X8“ OPRATt PAL1fl V141 21-APR-72 1112? PAGE 2-7

@000

6160

: @292 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111
1 @350 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

0411 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111
1509 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

2600

GTEG

156$

110$

120m

1350

1455

1550

160m

1700

2006

2156

2209

2360

2405

2500

269!

2760

Sflflfl

3105

3290

3309

34fl0

355%

3660

370%

IMAINDEC-XB-BXKAC-B-L "use/Xe» 09311: PAE1o V141 21-APa-72 19127 P13: 2-;

4055

4106

4260

4350

4450

4560

4600

4700

5500

5109

j{ ] save
1

5311

545!

5505

'5656

5750

5060
6160

636!

6360

6‘00

6506

6605

6750

7500
7105

7203

7300

7456

7500

7692

7700



IMAlNDEC'XB-DIKlC-B-L "DEC/X8" OPRATE PAE10 V1‘1 ZI'APR'72 {4’27 PAGE 2-9

0001 FIELD 1

/

ILOADER CALL

/

0601 0247 RUN

0602 0000

0603 0000

060‘ 0000

0605 0000

0606 0000

6566 5555 XNIT
.

0 ._ .‘ .

I“

</

an

89888

IMAXNDEC-xe-OKKAC-B-L "DECIXB" OPRAT! PAL1U V141 31-API-72 1402, PAGE 2-10

0000

0100

0200

0300

0400

0500

zoom 111111Io zoaanuaz amazoaoa aaoaaaiu nucleus. 00000000 00000000 ”00000000 v
*1

,

.

.

V

avaz aaoaaeaa aozamaaa aaaoaauo oaaaaaua ooaaaaao 00000000 Oceanus: aluauauu

('
1000

1100

1200

1300

1400

1500

1500

1700

2000
2100

zzaa -

’
'

”

2320
-

-

, {
2400

.

«u

,

25am

26am
2700

3000

3100

3200

3300

3400

3500

3600

3700



lMllNDEC'XB-DIKAc-B-L "DEC/x8" 77717: 74717 V141 21-477-72' i4I27 -717: 2.11

4777

_

4177

i 4277

4377

4477

4577

4477

4777

5777

5177
I

5277

5377

5477

7. 5577

5477

5777
(

4777

4177
‘

-

‘-

4277

1 6300

4477

»1 GSEO

4477

. 4777

4 7505
7177

. 7277

7377

7477

7577

7477

7777

I

Q

xM11N7:7-K7-7xK47-a-L "DEC/x8" 72747: 74117 V141 21-777-72 £4127
*

746: 2-12

ASBUFF 4447 K5472 7773 PRNT1P 7771

457777 7747 K44 7777 77N77
.

4472
AUTO 7717 K7 777s PRNTEP 7752

« asu
_

7772 K77 7175 pKN74 4453
CHKOUT 7232 K7517 7125 PKN747 7753
CNYR 7221 K7527 7127 7774 7544
CRLF 4454 K7547 7127 7:77 7747
77177 7754 K7477 7131 ngaurr 4457
2777 7741 K77 7174 KLaurn 7757
7x1~r7 7727 K7777 7571 RNHOBS 7447
2x17 7551 K773! 7172 777N71 7243
cxsznv 7774 K7747 7177 777N72 7244
EXTMEM 7141 K7757 7134 777NT3 7245
F147 7577 K7777 7135 777N74 7244
F77777 7743 K7771 7174 7247
Foaocr 4443 K7777 7177 KUNIK 7477

7

KoMEDK 7211 K7774 7147 RUNRT 7413
177277 7724 K7775 7141 74M7N7 7242
INIT 7555 KCDF 7744 scnvzx 5774
INITEK 5727 KCIF 7775 7K2777 7322
INTACK 7214 KCIFDF 77 7 777772 4475
IOPHSP 7757 K7NrK 75~5 724777 7755

7 7744 K: 7217 7 752
K7777 7572 KILLED 7227 77x71 7271
K17 7777 K177 7774 777777 7741
K177 7177 KOUT 7774 777777 4771
K11 7777 KRUN 7573 E 4477
K114 7771 13K 4447 TYPE? 7777
K13 7177 LISNP 7747 XEXIT 7377
K17 7171 M 7135 ~ 77117 7374
K177 7177 M277 7171 XRQTES 7775
K27 7172 7747 7127
K277 7117 7247 7124
K2777 7122 M277 7125
K212 7111 M3 7141
K215 7112 M37 7174
K247 7113 M4 7147
K2525 7241 M47 7133
K247 7114 M47 7172
K272 7115 M5 7177
K277 7114 M7 7174
K3 7772 HESAGE 4444
K37 7173

., HESAGP 7744
K371 7117 704 7771
K32 7747 MoeLA 7471
K323 7127 MQL 7421
K4 7773 HQNOP 7471
K47 7174 MULa4P 7745
K477 7121 ontocP 7742
K5

"

7774 ONEOCY 4442
K5277 7123 7 7 7222



IMAXNDEC'XG-Dlch-BiL "DEC/X5” ‘OPRATI PAull

:nnons DETECTED! a

LINKS GENERATEDI a

RUN-TIME! ¢ accouos

2x can: usao

V141 21-APR-72' i412? PAGE 2.x;

/v"\


