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ABSTRACT 

THE DZMRA DIAGNOSTIC PROGRAM IS WRITTEN TO SE USED AS AN AID 
T ta OF THE MR11-DB (64 

T 

I 
Q HARDWARE DEBUGGING 

WORD BULK STORAGE BOOTSTRAP LOADE THESE PROGRAMS MAY 
ALSO BE USED AS A DATA RELIABILITY ft. 

THE AVAILABLE TESTS ARE 

Bet Haba he 
PRG2 - SINGLE ROM ADDRESS READ DATA LOOP 

REQUIREMENTS 

EQUIPMENT 

A. POP 11 FAMILY CENTRAL PROCESSOR 

B. MRI1-DB (64 WORD BULK STORAGE BOOTSTRAP LOADER) 

STORAGE 

THIS PROGRAM USES CORE 0-4100(8) 

LOADING AND STARTING PROCEDURE 

LOAD proenen INTO MEMORY USING ABS LOADER. 

Set se = D DESIRED STANDARD PDP-11 DIAGNOSTIC OPTIONS (SEE 

toe ALL SWITCHES AUTOMATICALLY SELECTS AND STARTS PROGRAM 

TART THE ah WILL TYPE OUT INSTRUCTIONS. ALL 
KEYBOARD (CARRIAGE RETURN 

SETECTED. PROGRAN LOAD ADDRESS = 000210 AND 

SWITCH SETTINGS 

eet TRACE TRAPPING (NOT USED) 

SWIS 1 
SW14 1 OR UP b 
SWi3 1 OR UP NHIBIT PRINTOUT 
SWl2 1 OR UP 
SWi1 1 OR UP BIT ITERATION 
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S. PROGRAM DESCRIPTIONS 

S.1 PRGO - LOGIC TESTS 

1” eee TESTS CONSIST OF 4 ROUTINES TO TEST THE MRI11-08 

5.1.1 ROUTINE DESCRIPTIONS 

ROUTINE TESTS 

Tl ADDRESSABILITY OF MR11-DB 
Te DATA RELIABILITY 
T3 THAT MR1 “" eons OUT WHEN REFERENCED BY A 

DATIP YC 
T4 THAT DATA READ IS CORRECT 

§.1.€ ERROR PRINTOUT 

FAR ED (SRL) FAILS AND THE INHIBIT PRINTOUT SWITCH JI 
43). PRINTOUT RESULTS. THE PC AT THE TIME OF 

ye AN N "4 THE ROM DATA AND CORRECT DATA 
S_TYPED OUT (THE ERROR TYPEOUT CANNOT 

Be or FORMAT IS 

FRAGe PORODRESSECORRECT DATA 

S.2 PRG1 - ROM DATA DUMP 

THIS PROGRAM TYPES OUT THE 64 WORDS OF ROM DATA AND HALTS. 

5.3 PRG2 - SINGLE ROM ADDRESS READ DATA LOOP 

THE ADDRESS TYPE IN A NEW ADDRESS. (MUST 
GLUES, ait ou Y READS DATA FROM A TYPED IN ROM 

“1 TEST DZMRA-A 
«NL Q,MC 

11-08" (64 wom BULK STORAGE BOOTSTRAP LOADER) DIAGNOSTIC 

+E RcK POINTER 1S. AT SOO 
=30 

—
 



| TEST DZMRA-A MACY!1 271722) J4-NOV-76 12:09 PAGE 4 
DZMRAR. CMB 

Se RB oe 
;EQURIE STA NTS 

=TRAP 

TKPTR=S00 : INITIAL STACK SETTING 

.=200 
START1: JMP 0 PRMTRS 

22) 
900219 START3: JMP RESTART 

-=1000 
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MAC’! ! €7(732) O4-NOV-76 12:09 PAGE S 

177722 

001172 

176646 

.=1000 
WORDS: 64. 
IMAGE: 4000 
OUMP: 0 
LAST: 9Q 
CHAR: 9 
TERM: OQ 
SRT: o 
R : O 
PRGTAB: PRGO 

PRG] 
PRG2 

PRMTRS: MOV 
CLR 
TST 

aeR J 
M6 

_ im 
PRGNUM: Q 

JSR 
M8 

RESTART: MOV 
MOV 
ASL 
JMP 

-PROGRAMN O LOGIC 
PRGO: MOV 

MOV 
; TEST! TEST ABIL 

Tl: MOV 
MOV 
MOV 

TIA: 13) 

CMP 
BITB 

oe 
ae 

ERRORI: CMP 
ar 

T1B: SCOPE 

FOL 

aSTKPTR, %6 
PRGNUM 

49 
“0 
@PRGTAB(O) 

STKPTR 

#173100 

;SET STACK PTR 

; TYPE MESSAGE ’PRGs= 

;RECEIVE DATA AND PUT 
sIT ERE 

;GET FIRST ROM ADDRESS 
‘BET PROGRAM s 
;SHIFT PROGRAM # 
:GO TO PROGRAM 

«S 
aRESTARY RETURN 
ITY TO ROM WITHOUT TIMING OUT 

;GET ROM ADDRESS 
GET ADDRESS COUNTER 
SET UP TINE OUT VECTOR 

ROM 

; DELAY 

I POINTER DECRENENT ADDRESS. COUNTER 
F NOT opphtsHeD 

On sTACK I 
;HERE IF ERROR 
;LOOP ON ERROR 



GO1 
| TEST DZMRA-A MACYL1 27(732) O4-NOV-76 12:09 PAGE & 
| D2MRAA. CMB 

;TEST2 TEST THAT ROM DATA CAN BE READ RELIABLY. 

016700 177610 Tas MOV ROMADD , ~0 ;GET ROM ADDRE 

Bi8b} Apa8ee 170564 OV 8 . Ghar toe EE vector 
? 177560 T2A: CLR : INIT BAL ZE DUMP 

MOV Dut %3 
177552 ADD (0)4+, DUMP :ADD DATA TO DUMP 
177546 SUB DUMP’ %3 SUBTRACT DATA FROM DATA 

T2B ; BRANC H IF EQUAL 

Tea 
: * DEL 

177532 BIC -(0), DUMP : CLEAR BI 
Tec Pasta F 
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BEG 

t Bh CTB POOP a6 . 

1268 1019 Tec CMP (0), (0) i epaRe pRROR 
00 Lebe 0 1 BEG T2D i BRANCH IF EQUAL 

e 

00 1266 agar” BR T2c > LOOP BR eR 
001 i Ted CMPB ss (0+, -(0) ‘COMPARE DATA (BYTE OPERATION) 
001272 o01402 BEQ T2E “BRANCH IF EQUAL 

in y Pa 001 BR Ted 
001300 005720 T2E: TSI {O)+ + RCREMENT ADDRESS POINTER 

Bt 304 nies BNE T2A iDE IF Abe BoRe 
001306 104400 SCOPE 

;TEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER 
THAN DATI BUS CYCLE 

sag Gueres repe TAY Magen’ Ries 
901320 S170} 177454 MOV BOWADD, 0 iE FORE COUNTER 

1 12767 001340 176452 T3AA: MOV #738.4 ‘SET UP TIME OUT VECTOR 
1 010010 T3A: MOV 70, (0) a T TO ALTER DATA 
i HLT sak IF DID N D NOT TIME OUT 

ae ee 001356 176436 3B: MOV aTeD, 4 a ron stick re 
001 CMP +; (6)4+ . 
001 I T2c: INC ) A 
001352 1 HLT j HERE ID hore The OUT 

1 BR T 
Sse Sie 001376 176420 T30: MOV TSF, 4 oP nti VECTOR 

tae Ooee7? 177424 T3£ er io)s,{6)¢ : aig 
oais7e 1 . HLT “ iHERE if Toa NO Tine” OUT 

oot THF: TST (0)+ : TOORERENT AD SS POINTER 
NO} CMP (6)+, (6)+ ITION 
001 1 DEC x1 DE SS COUNTER 
001404 001347 BNE T3AA RETURN IF NOT DONE 
00140& 012737 O00006 cD0004 MOV #6, 84 ‘RESTORE TIME OUT TRAP 
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TEST «ie MACY 271732) O-NOV-76 12:09 PAGE 7 

OCi4l4 ic4400 SLOPE sSCOPE LOd 
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MACY11 27(732) O4-NOV-76 12:05 PAGE 8 

:THIS TESS COMPARES ROM AND IMAGE DATA 
;AND TYPES OUT DIFFERENCES 

01270 900500 T4: MOV SSTKPTR, %6 SET STACK PTR 
16701 177352 MOV WORDS, «1 :GET # OF S 
5 177364 MOV R 20 GET ROM 

177 MOV I 43 GET IMAGE Ss 
1013 T4B: CMP (9) , (3) : COMPARE DATA 

THC: EC “A SALL DATA BEEN COMPARED 

cH {O)+, (304 ; INCREMENT ADDRESS POINTERS 

1 000712 THD: MOV 740, D2BTYP ; TYPE 
7 000710 ISR 7,028 *ROM ADDRESS 
7 000342 JSR 5’ TYPEM : TYPE 

§  op0e74 Oy sc). DeBTYP PEPE RATOR 
7? 900672 ISR 7,02 ROM DATA 

Presse 000324 ie" S’ TYPEM i TYPE 

000656 V %3, DEBTYP if 
004767 000654 JSR 7,02A IMAGE ADDRESS 
ed 000306 JSR S’ TYPEM ;T ssi 

000640 v (3) ,D28TYP : TYPE 
7 000636 ISR 7,028 “IMAGE DATA 
7 000270 ISR S’ TYPEM : TYPE 

M8 > CR/LF 
BR THC G0 TO THC 

1 THE: SCOPE 

0 7 177566 END: QsTPDBR ;RING THE BELL 

iieree 778 ‘pre Saiet 
013700 oo0042 MOV ante, “0 sRETURN TO DECTAPE MONITOR? 

B28 Fee ONES - RETURN! 
NOP 
NOP 

000240 NOP 
000167 177302 DONE1: JMP PRGO 

; THIS PROGRAM TYPES OUT ROM DATA 

012706 oo0so0 PRG1: MOV aSTKPTR, “6 s INITIALIZE STACK 
7 000214 JSR 5, TYPEM TYPE ME 
6 M7 ROM DATA’ 

Ol 1 177156 MOV WORDS, %1 GET # OF WORDS 
16 77170 PRGIA: MOV ROMADD , “0 GET STARTING ADDRESS 

0 12 MOV #12, %2 GET ADDRESS INDICATOR 
1 175726 TSTB = TPCSR WAIT FOR 
100375 BPL 4 : TELEPRINTER FLAG 
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OY-NOV-76 12:09 PAGE 9 
JOl 

;vET ADDRESS 

sWAIT FOR 
; TELEPRINTER FLAG 
; TYPE_ SPACE 
sALL DATA TYPED 
;GO TO FINISH 

;RETURN TO PRGIB 
a ata INDICATOR 

:CR/LF 
RETURN TO PRGIB 
:GO GET NEXT TEST 

; THIS PROGRAM CYCLES A SINGLE ADDRESS (ADDRESS MUST BE EVEN) TO CHANGE 
S TYPE ADDRESS ON THE TTY 

PRGIB: MOV “0, D2BTYP 
JSR 7,028 
JSR 5; TYPEM 

PRGIC: HOV £034 D2BTYP 

TSTB 7,028 
BPL 4 

175664 MOV #’ , TPOBR 
DEC “1 
BEQ PRG1D 
DEC 2 

FOV wieexe 
JSR S, TYPEM 

BR PRG1B 
PRGID: JMP PRMTRS 

THE ADDRES NEW 
PRG2: MOV #STKPTR, % 

000004 MOV #PRG2C, ae4 
CLR PSW 

176102 MOV 8PRG2A, TKINTA 
176076 MOV #340, TKINTP 
175566 MOV #100; TKCSR 

MOV 20 
TST (0) 
BR -2 

PRG2A: JSR 5, RECD 
PRG2B: O 

MOV PRG2B, “0 
JSR S, TYPEM 
MB 
RTI 

PRG2C: HLT 
BR 

TYPEM: MOV 40, (6)+ 
MOV (5)+, x 
MOVB (B)+° 7ERM 

TYPEMA: MOVB (0), CHAR 
176740 CMPB CHAR’ TERM 

BNE TYPEMB 
MOV -(6) “0 
TSTB PCSR 
BPL 4 
RTS 5 

QOCO4S TYPEMB: CMPB § CHAR, #’% 
BNE TYPEAC 
TSTB —s*TPCSR 
BPL 4 

175454 MOV #215, TPDBR 

TTY. 
INITIAL Ze STACK POINTER 
;LOAD ERROR VECTOR 
;CLEAR STATUS 
;LOAD INTERRUPT VECTOR 
s LOAD PRIORITY 
ast a T ENABLE BIT 
;GET Ss 
sREAD ROM ADDRESS 
;LOOP 
:GO GET ADDRESS & 
;PUT IT HERE 

; TYPE 
;CR/LF 
EXIT KEYBOARD INTERRUPT SERVICE 
‘ERROR! DID YOU TYPE AN ODD ADDRESS? 
SIT HERE UNTIL CORRECT ADDRESS IS TYPED IN 

;SAVE REGISTER 0 
; SS_IN RO 

ie NRRRACTER _ 
WAS NEXT CHARACTER THE TERM 
: CHARACTER 
“RESTORE RO 

;AND EXIT 
WAS CHARACTER ~% 

; TEST TOLEPR NTER FLAG 
;AND WAI FOR DONE 
;LOAD TELEPRINTER WITH CAR. RET 

| 
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MACYL1 27(732) 

175446 

000212 

175430 

176646 

175404 

175400 
176620 
176612 

{ 7 175354 

177770 

176554 

KO1 
OY-NOV-76 12:03 PAGE 10 

; TEST TELEPRINTER FLAG 

CRA PAREN ar LINE FEED 

‘Teer NMELEPRITTER FLAG 

;LOAD on tect cn BUFFER 
aD ot * TE! a

r
 

iene 
; ECHO TER 
WAS CHARACTER CARRIAGE RETURN 

; INCREMENT RETURN ADDRESS 

STRIP sun ALL BUT 3 LSB 

iPREVIOUS 

BND INSERT gece 

OPE OR! 7 AND TERR on LOOP FOR eee ieee 100. TIRES 

TSTB TPCSR 

175440 Fob wie TPDBR 
BR TYPEMA 

TYPEMC: Ise TPCSR 

175422 MOV GHAR TPDBR 
ne TYPEMA 

RECD: CLR (5) 
RECDA: TSTB § TKCSR 

BPL .-4 
176624 MOVB § TKDBR,CHAR 
175374 MOV CHAR, TPDBR 
000215 CMPB = CHAR, #215 

BNE RECDB 
TST (5)+ 
TSTB =o TPCSR 
BPL 4 
RTS 5 

176566 RECDB: BIC #177770, CHAR 
ASL (5) 
ASL (8) 
ASL 
BIS Gar (5) 

175324 seats BIT #40000, SR 

— Ff a 
ooon22 CHP SCOPEF , ICOUNT 

| Ogee 
BR SCOPEB 

SCOPEG: CLR SCOPEF 
HOV 3% , RETURN 

ICOUNT: 40 
SCOPEF: 0 
RETURN: RESTART 
SCOPEB: TST(6)4 a 

IMP TURN 
020000 ERROR: BIT SR, #20000 

BEQ +4 
RTI 
ISR “S, TYPEM 
ERR 
MOV (6) ,D2BTYP 
JSR 7,02A 
TST SR 
BPL +4 
HALT 
RTI 

i TES. SR FOR SCOPE 

i TION : At, yt jo. SCOPEG 

:GO TO SCOPEB 
;CLEAR ITERATION COUNT 
IT ADDRESS OF NEXT TEST 

;CONTAINS SUBTEST ITERATION COUNT 

;POP PC 
sRESTORE CONDITION CODES 

; INHIBIT PRINTOUT? 
: BRANCH 4 PRINT OUT 
; RETURN 0 Pu 
; TYPE ERROR 

sie PROGRAN COUNTER 

;HALT ON ERROR? 

‘YES HALT 
PRETURN TO TEST 
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OZMRAA. CMB 

002370 000000 D2BTYP: O 
1 175166 02a: MOV TECSR -(6) :S0VE TE TPCSR 
1 MOV 2,-(6) 
i 146 MOV ok *-(6) : SAVE i 

177760 MOV iBartB “0 see pata TQ BE TYPED 
— REE AR WORKING REGISTER —

—
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z2
=<
 

~
 

x
 
_
 

002416 100 ROL 19 :MOV FIRST BIT (MSB) INTO 

000260 O2AA: ADD #260, %2 H ASCII CODE 
105767 175132 TSTB —sTPCCSR :TEST TELEPRINTER 

BPL 4 ‘FLAG AND WAIT UNTIL DONE 
175126 MOV #2, TPDBR ‘LOAD TELEPRINTER BUFFER 

CLR “2 :CLEAR WORKING REGISTER 
109 ROL %0 ROTATE THE 
1 ROL 42 : NEXT 
100 ROL a) ?OCTAL CHARACTER 

ate an 1 ROL Y, *REGISTER 
ROL “2 :T 

I DEC %1 : T COUNTER 
1 BNE O2AA :GO TO O2AA IF NOT O 

O1eb00 MOV (6)+,%0 ‘FINISHED. RESTORE REGISTERS 
4 012601 MOV (6)+;%1 ; 

012602 MOV (6)+)%2 
002470 012667 175070 MOV {6)+, TPCSR AND TPCSR 

AND EXIT i 2 5 g 
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DZMRAA. CMB 

MACY11 27(732) 
MO1 

O4Y-NOV-76 12:09 PAGE 12 

a = b
e
 

N 
wm 

-ASCII MESSAGES 
ERRORM: .ASCII 

M6: ASCII 

M?: ASCII 

Me: ASCII 
M9: "ASCII 

2
3
2
2
 

ba
n 

pe
 

ee
 

e
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r
 

D
 

w
 

oO
 

| 
om

 
oe
 

ao
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4
1
 

"3% PC= a? 
" I:PRGE=A" 
"@“ROM DATAZA” 
’ %, ’ 

"J“ROM ADDRESS/IMAGE ADDRESS ROM DATA*IMAGE DATAxa’ 
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PRG 
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71732) 
FERENCE 
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7: ~NOV-76 PAGE 16 ust Se 
SYMBOLS 

374 380 

210% 225s 
esre 301+# 

230 235 

304 333 

296 302 

192 

317 

347 
427% 
3938 

1918 198 
r} 428 

ce 
4268 

4 448 
4208 
412 414 

197 253 
374 
394 

239 

345 

331 

425 

273 

3%* 8 397 

eee 233 
ashe 424s 

243 2s8 

384 4768 

335 435 

267% 281 

436 

321 351 

398 404% 

441% 446 

263 e6e 

4428 

325 357 

408 

36 
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223 
1648 
402 

9 PAGE 17 
YMBOLS 

377 
387% 
233 

385 
397% 
see 

328 
4898 

389 
4S4# 
322 

337 

40: 
344 

389 367 378 383 386 



Rees E02 
| TEST DCMRA-A MACY1L1 27(732)_ Q4-NOV-76 est :039 PAGE 19 
| DMRAR. CMB CROSS REFERENCE TABLE -- PE NT SYMBOLS 

ADD 206 21} 227 451 
193 405 406 407 

Bie 183 4 234 238 242 286 3l2 340 417 430 

I C 
ett es 414 429 

ne i 247 273 284 sé 375 381 333 413 415 463 
| 10 3 337 378 383 386 330 395 402 437 4S3 

53 17 ar 236 e44 2s3 264 269 288 305 346 3893 367 

CLR 181 225 26 ze3 393 420 448 455 
CMP oa 237 1 266 271 283 287 416 
CMPB 241 330 338 
pet i 44 e46 28s 339 341 462 

HALT 145 438 

Ss 8 H 1 1 194 317 347 428 
JSR i= 230 29 234 ess 298 239 302 303 313 322 331 

363 4 435 
MOV 33} 1 197 1 201 202 203 204 222 223 2e4 2eb 253 

oo ee 26 8 8 #28 & g 
363 30 Ea 384 331 397 421 427 434 442 443 444 
446 447 86 464 465 466 467 

@ &.. 
449 450 456 457 458 459 460 461 
F-4 422 wh 439 

8 
1 245 270 358 400 426 436 
is er 336 377 382 38S 389 394 401 452 

us 472 474 476 477 486 487 488 

137 14S 
136 145 

1 
1 

i 

iprae T PEL OBALS GENERATED: 0 

REI ul: eet Aa, a TOC/PAGNUM=DZMRAA . CMB 

: 26/524.6 
(11 PAGES) 
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