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i. RBSTRACT
THE DZMRA DIAGNOSTIC PROGRAM
TO HARDWARE DEBUGGING_ AND
WORD BULK STORAGE BOOTSTRAP
ALSO BE USED RS A DATA RELIARE

THE AVAILABLE TESTS ARE
PRGO - LOGIC TESTS
- ROM DART

PRGTIB o SINGE ROM ACDRESS RERD DATA LOOP
REQUIREMENTS
2.1 EQUIPMENT
A. PDP 11 FAMILY CENTRAL PROCESSOR
8. MR11-DB (B4 WORC BULK STORAGE BOOTSTRAP LOARDER)

Hg.—‘

fu
L]

2.2 STORAGE
THIS PROGRAM USES CORE 0-4100(8)
3. LORDING AND STARTING PROCEDURE

LOAD Pﬂmslg INTO MEMORY USING ABS LOADER.
?SR DESIRED STANDARD PDP-11 DIAGNOSTIC OPTIONS (SEE
NTE H.L SWITCHES RUTOMATICALLY SELECTS AND STARTS PROGRAM

TART THE m WILL TYPE OUT INSTRUCTIONS ALL
KEYBOARD (CARRIAGE RETURN

CTEDPROGRRH LORD ADDRESS = 000210 AND

4.0 SWITCH SETTINGS
SHI1S 1 OR UP T ON ERROR
SWiy l OR UP #
SWi3 1 OR UP N'II IT PRINTOU
Skiz2 1 OR UP }BIT TRACE TRWPING (NOT USED)
SWil 1 OR UP NHIBIT ITERATI
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<MRR-A MACYIl 717320 OM-MOV-T% 12:0% PRGE 3
Wy
PARGE |
o FROGRAM DESCRIPTIONS
.1 PRGO - LOGIC TESTS
I&IEOGIC TESTS CONSIST COF 4 ROUTINES TC TEST THz MR11-0B
$.1.1 ROUTINE DESCRIPTIONS
ROUTINE TESTS
Tl ADDRESSABILITY OF MR11-DB
T2 DATA RELIABILITY
13 THAT lﬂé&é-gﬂ &I‘ES OUT WHEN REFERENCED BY A
DATIP YC
™ THAT DATA READ IS CORRECT

s.1.8 ERROR PRINTOUT

F R RWTI FRI AND THE %MI IT_PRINTOUT SWITCH IS NOT

TYsED PRINTOUT RESULTS. THE PC AT THE TIME OF
IFM NT"ITI'ER DATA AND CORRECT DATA AND
E DI TYPED OUT (THE ERROR TYPEOUT CANNCT

IPIIEE MSSGCMHECT DATA

5.2 PRG!1 - ROM DRTA DUMP
THIS PROGRAM TYPES OUT THE &4 WORDS OF ROM DATA AND HALTS.
5.3 PRG2 - SINGLE ROM RDDRESS RERD DATR LOOP

THI Pnocnm com Y READS DATA FROM A TYPED IN ROM
THE ADDRESS TYPE IN A NEW ADDRESS. (MUST
TEST DZMRA-A
ll. Q,MC
11-%}?;5%&1« STORAGE BOOTSTRAP LOARDER) DIAGNOSTIC

STACK POINTER 16 AT 500
.=30

o P2 o

| S—




- TEST DZMRA-A
OZMRAR. CMB

280k

000210

MACY11 Z7(732) J4-NOV-TE 12:08 PRGE 4

Qoz238 SCOPEC

:EQURIE STA NTS

TKINT
TKIN

START1: TMP
.321
STRT3: IHP

=TRAP

PRMTRS
RESTART

: INITIAL STRCK SETTING
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TEST DIMRR-A MACy 11 27(732) O4-NOV-T76 12:09 PRGE S
DZMRAR.CMB

.=1000
001000 WORDS: BM.
ooima 6MGEW 3000
gxﬁ LRST: O
101 CHAR: O
101 TERM: O
i 18 ERT: g
(] m:
001 PRGTARB: PRGO
00 i PRGI
[ | | PRGE
1 PRMTRS: MOV 8STKPTR, %6
§1§ CLR PRGNUM
i 820 RESTART
(¥}
lg'el 'JﬁSR S, TYPEM
~ JSR S,RECD
PRGNUM: O
’Jgﬂ S, TYPEM

177722 RESTART: MOV 4 731mkgomoo

3

%0
JMP aPRGTRB(0)

-PROGRANM O LOGIC TS
PRGO: MOV 1’ﬁlﬂ'ﬂ

L e e .-.—.-.-.E

8 R8

[
——
=
n

88 88 8888 8888

llg Tl: MOV %0
11 MOV 41
11 176646 MOV 1,4
11 TIiA: MOV (0),%3
11 % 04
11 -(0) ,DUMP
11 CMP (03, 10)
11 BITB (D)4, (D)+
11 RESET
11 -(0) ,DUMP
11 82,70
i 5
gug gf 118
11 ERROR1: CMP (B)+,(B)+
B & s
i
-’- TIB:  SCOPE

;SET STRCK PTR

; TYPE MESSAGE ’'PRGs=
;RECEIVE DATAR AND PUT
JIT PE%

- GET ADDRE
EEET W -
:SHIFT PROGRAM ®

:GO TO PROGRAM

5
001172 MOV msm?:ﬁmjw
:TEST1 TEST ABILITY T0 ROM WITHOUT TIMING OUT

:GET ROM ADDRESS
:GET ADDRESS COUNTER
;%r g rérz OUT VECTOR
:ROM

; DELAY

.1 POINTER
* O S5 COUNTER

: F ET: rE NISHED

Eg rg ;M"#ml :

: ON STRCK
ERROR _

I
;HERE IF
;LOOP ON ERROR

L
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TEST DIMRR-A MRCY1L1 27(732) D0O8-NOV-76 12:09 PRGE 6
DZMRAR.CMB

; TEST2 TEST THAT ROM DATA CAN BE RERD RELIABLY.
01670C 177610 Té: ROMADD, %0

813772; m 176564 :8\! HSRDS X %IT% ?%N OUT VECTOR
@; 177560 T2R: "(L)s (D) - IN*TG&&ZE DU"IP

177882 ADD (0)4,DumMP :ADD DATA TO DUMP
166 177546 SUB DUMP | %3 :SUBTRACT DATA FROM DATA
T28 ‘BRANCH IF EQUAL

BE
ERROR2: HLT :DATA ERROR
BR T2R :LOOP ON ERROR
177532 Tes: BT _0).0uw kAN BITS
12C ' Eegucu F

|
|
|
|
i
\
l

8g888Res
8

BRFERSHROUERER

o ————————— -

- - -
888
e et ps

-l
=le
LR R Sl ol Sl el ol Sl S e Y oy

+

ke
23
i
DG

128
(0), (0)
T2D

-
- - - l-
e =

o
Qmz
3L,
SBOrS
23
m s
3
3
D
¢

T2C
(0)+,-(0)
TeE

12D
TeE: TST (0)+ Im MSS POINTER

B i TR e e

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

£

:
8
=

RN AN PR
8
8
8

8388888888

001314 016708 177976 T3 R RomapD S IGET ROM MDDRESS
gxa gmm 177454 MOV W% -& 'g'icamma

1 12767 001340 176452 T3RAA: MOV #738.4 s: cron

1 010010 T3R: MOV %0, (0) ,n ? n;n

i &r S i xr o D NO ml-: ouT
-.- %% 001356 176436 T3B: MOV arao :%" é’l“ %vscron
01 cHP )+, (B)+ :

001 1 T2C: INC ( ) iR
miasa 1 g : . ué" ID rm m: ouT
%ﬁ 81e 001376 176420 T3D: cmrrY (3% ?s“ : OUT VECTOR

| 774 T3E: JROMADD sAT oﬂ'fh
Is O 177y G Tl 10 ALTER oare,
001374 BR T3E ;LOOP_ON

T3F:  TST (0)+ : SS POINTER
1@ CMP ‘5)4 (b)+ 3 ITION

001404 DOI I B Tia  RETORN 1 NOT DORE_ 1
001406 012737 000006 00000 MOV $6, 84 :RESTORE TIME OUT TRAP

S o ———— — —- ———-
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0Civly 10400 SLOPE ; SCOPE LOOP
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177566

:THIS _TEST COMPARES ROM AND IMARGE DATA
;AND TYPES OUT DIFFERENCES

™: MOV 8STKPTR, %6 :SET STACK PTR
Y Roao "'-;.o 1 GET oM AbORES
MOV xw %3 :GET IMAGE o
T4B: CMP %,(3) :COMPARE DATA
T4C: 'g #h :ALL DATA BEEN COMPARED
gﬂm }35’,‘-‘3“ : INCREMENT ADDRESS POINTERS
THD: MOV %0, D2BTYP s TYPE
JER 7,028 *ROM ADDRESS
ISR 5. TYPEM : TYPE
M10 ;gmmon
MOV (0),D2BTYP :TYPE
JSR 7,02R *ROM DATA
7 S, TYPEM : TYPE
;?R/ F
vV %3,D2BTYP :
JSR 7,02 : IMAGE ADDRESS
JSR 5. TYPEM 3
M12 : TOR
v (3),D2BTYP :TYPE
JSR 7,02A : IMAGE DATA
ISR 5. TYPEM : TYPE
M8 :CR/LF
BR T4C :60 TO TyC
T4E:  SCOPE
END: MOV 28TPDBR  ;RING THE BELL
MOV éwalzo sRETURN TO DECTAPE MONITOR?
?gg , (0) ; RETURN!
NOP
NOP
NOP
DONEl: JMP PRGO
: THIS PROGRAM TYPES OUT ROM DATA
PRO1: MY BREER® ilVee nesence ¢
M7 . : * ROM on?ns' -
MOV WORDS, %1 :GET & OF WORDS
PRGIA: MOV ROMADD, %0 :GET STARTING ADDRESS
MOV 812, % :GET ADDRESS INDICATOR
TSTB  TPCSR :WAIT FOR
BPL .4 s TELEPRINTER FLAG




| TEST DZMRA-A  MACY1l 27(732) 04-NOV-76 12:09 PAGE 9
DZMRAA. CMB
001640 010067 (000S24 PRG1B: MOV %0, D2BTYP - wET ADDRESS
001644 004767 000522 JSR 7,028 *AND TYPE 17
001650 004567 000154 JSR 5. TYPEM s TYPE
gxsg g:sg; M8 :CR/LF
| ! 1 000506 PRGIC: MOV (0)+,D2BTYP s TYPE
! -,- 7 JSR 7.02A onm
0 105767 01%92 1518 rPcsa SWAIT
001 1 BPL TELEPRINTER FLAG
0 1%3 7 000040 175664 MOV r , TPDBR : TYPE SPRCE
001 1 DEC %1 *ALL DATA TYPED
oo{?m 1410 gg PSG!D :GO TO FINISH
i
m 1 BNE PRGIC -RETURN TO PRGIB
001712 012702 000012 MOV 812, %2 :GET ADDRESS INDICATOR
q 0017 7 000106 JSR S, TYPEM ; TYPE
| 001 M8 ; CR/LF
a 0017 BR PRG1B *RETURN TO PRG1B
' 001726 000167 177074 PRGID: JMP PRMTRS :G0 GET NEXT TEST
l : THIS PROGRAM CYCLES A SINGLE noonsss (ADDRESS MUST BE EVEN) TO CHANGE
| : THE ADDRESS TYPE NEW ADDRESS ON THE TTY.
| 001732 PRG2: MOV $STKPTR, %6 mm%“g: STACK POINTER
001736 000004 MOV $PRG2C, 984 ERROR VECTOR
' 001744 CLR PSW :CLEAR PROCE STATUS
001750 176102 MOV 8PRG2A, TKINTR  ;LOAD INTERRUPT VECTOR
001756 176076 MOV 8340, TKINTP :LORD KE PRIORITY
1;;2 175566 MOV $100. TKCSR ;§T ﬁm T ENABLE BIT
001 MOV , %0 :GET S
901776 15T (0) READ ROM ADDRESS
BR -2 : LOOP
PRG2R: JSR §,RECD :GO GET ADDRESS 3
PRG2B: O :PUT IT HERE
MOV PRG28B, %0
JSR S, TYPEM : TYPE
M8 :CR/LF
RTI :EXIT KEYBOARD I n:mr SERVICE
PRG2C: HLT :ERROR! DID YOU TYPE AN ODD RDDRESS?
BR :SIT HERE UNTIL CORRECT ADDRESS IS TYPED IN
—— ,,"'83 'f'gii";’ i BNEe Reset A SS IN RO
MOVB (un:fgm m%
TYPEMA: MOVB cuu,gnm ;g;
176740 CMPEB  CHAR. TERM uns cmmcrsn THE TERM
- BNE TYPEMB : CHARACTER
MOV -(6),%0 ‘RESTORE RO
TSTBE  TPCSR
BPL =4
RTS 5 sAND EXIT
000045 TYPEMB: CMPB  CHAR,8'% :WAS CHARACTER %
BNE TYPEMC
7STB  TPCSR : TEST rsgfm NTER FLAG
BPL .4 :AND WA
175454 MOV #215, TPDER : LOAD m.zmmsn WITH CAR. RET

|
I
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105767

6?9?6

Sl-.—
o
=

B
g.—
~Nun

Ot
o

175446
oocz12
175430
176646

KO1

O4-NOV-76 12:09 PAGE 10

175440

175422

176624
175374
000215

176566

175324
175314

; TEST TELEPRINTER FLRG
%&%ﬁﬂ?m unu LINE FEED
e e

Loao TELEPRINTER aum;n

TE T K?TYE% ?A
9 8 oo

; ECHO CHARACTER
; WAS CHARACTER CARRIAGE RETURN
; INCREMENT RETURN ADDRESS

%RIEXMY ALL BUT 3 LSB
PEVIGJS
NSERT CFNRCTER

; SCOPE g /AND ITgﬂc?w LOOP FOR %'%ST 100. TII‘IES

éggs TPCSR
saxa TPDBR
BR TYPEHA
TYPEMC: lr;gla rpcsn
MOV cmn TPDBR
BR TYPEMA
RECD: CLR (5)
RECDA: ;s,za rxcsn
MOVB n(oan CHAR
MOV CHAR, PDBR
CMPB  CHAR #215
BNE RECD8
ST (5)+
T1STB  TPCSR
BPL =4
RTS 5
RECDB: BIC 8177770, CHAR
ASL (5)
ns:. (5)
(5)
915 CHAR, (5)
SCOPEC: BIT ﬂomu SR
BN
Bre 5'3%
5o
Thc m
BR SCOPEB
SCOPEG: CLR SCOPEF
Rg\ll 3%b , RETURN
ICOUNT: 40
SCOPEF: O
RETURN: RESTART
; ,T‘g‘T,(sH (6)+,PSH
JMP TORN
ERROR: BIT SR, #20000
BEQ “+4
RTI
JSR %5, TYPEM
ERR
MOV (b),D2BTYP
JSR 7.02R
18T SR
BPL LY
HALT
RTI

; TEST SR FOR SCOPE

mi?ﬁwm
'
:{M g ETE GO TO SCOPEG

TION COUNT
;GO T0 SCOPEB
;CLEAR ITERATION COI.NT
EG)E(} ADDRESS OF NEXT TEST

;CONTRINS SUBTEST ITERATION COUNT

; POP PC
;RESTORE CONDITION CODES
; INHIBIT PRINTOUT?
: BRANCH * PRINT OUT
RETI.HI 0 'é
YPE ERROR

’
€ PROGRAM COUNTER
;Hﬂ.T ON ERROR?

YES HALT
:RETURN TO TEST
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TEST DZMRA-R MRCYLL 27(732)

OZMRAR.CMB

002370

o

—

—

@ H
URR8

2
. ’-
h'—-g.—.—-

;-

5
S

175166

177760
000006

000260
175132
175126

175070

LO1

O4-NOV-76 12:09  PAGE 11

D2BTYP:

02A:

02RA:

TPCSR, -(B)
%2, -(b)
X1, '~ (B)

ﬂgﬁTYs)AD

snsi TPCSR

' 2AVE Rl
:E‘zmog?n TO BE TYPED

CLERE HORKING REGISTER
HOV FIRST BIT (MSB) INTO

;LORD NTER BUFFER
;CLEAR WORKING REGISTER
:ROTATE THE

;NEXT

:OCTAL CHARACTER

{10

: GISTER

: TWO
:oecmtm COUNTER

GO T0 02AR IF NOT O
rmxsmo RESTORE REGISTERS

:AND TPCSR
:AND EXIT
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| TEST DZMRA-A
DZMRAA. CMB

MRCY1l 27(732)

MO1

04-NOV-76 12:09 PRGE 12

036503
021507
020115

;ASCII MESSAGES

£RRORM: .ASCII
Mb: .ASCII
M7: .ASCII
M Aecil

XXX
b ps p—a
-0
D
uw
OO0
e
S bt

‘3L PC= @’
' @%PRG#=3’
'@%ROM DATA%Z3’

9 ;e ’

*37ROM ADDRESS/IMAGE ADDRESS ROM DATA¥IMAGE DATAYQ’

— e e ———— ———
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MACY1l €7(732)

TEST DZMRA-R

DZMRAR.CMB

:
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ZMRA-A MACYLl

ST
5 .Cn8 CROSS

e

3
it
3

=g
02R
2
PRGTAB
PRGO
PRG1
i
PRGIC
PRG1D

7(732)
FERENCE

738
12
1718
289+

308s
433
203

a

SO

BERERILE Kaesfy

SR
BRRELEERENS

BoRot

B e
[
o

B et et Pt et e
2BhOABN
. F 2 & 3 ¥ ]

e
0
oo

1608

-NOV-76
ABLE --

373*
3178
06

#
293+
4298

4708
2lSs

el
Y238
282

486s

488s
472
Y748
2%

stf’

374

cl0*
29T

230

304

192
317

PRGE 16
SYMBOLS

380

casH
301#

235

R B

391

227%
330%

239

345
33!

425
es4
306

429

279

243

364
335

267%

436

321

397 398 404+
c33%
434 44l 448

2se 263 ct8

4768
435 Y4os

eBl 325 357

351

40g

3E6
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 BRERR R

TKINTP= 00Q0¢ 1618 +
T 3 1?&- ggg gsg 33 377 382
! 1S6s 308+# * JB4# 387# 391#
:l’% g 29l c9s 299 303
I3 392
3808
3898
T1 s
TIA @ 1 217
TiB 1 i8s
s 3l 247
328 236
] 240
244

PR
2

237
oNs
23
cb0s
& ob4
2
gg
|}
s 288
c8Ss
= o
?ESO 202 223 2ss 80 3y
1458 58%! 1648 1668 1688 310
330 402 430 437 452

383
397%
32¢

3e8
4898

389
4E4#
33k

337

40!
344

359

367

378

383

386
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| TEST DIMRR-RA MACY1l £7(732) Q4-NOV-T7% é?: :09 PRGE 19
| DZMRAR.CM8 CROSS REFERENCE TRSLE -- PE NT SYMBOLS
=00 206 2ll 2e7 451
183 405 406 407
S‘IC éﬁ3 553 2N 238 g4e 28k 32 340 417 430
I C
. R
&( i 247 273 cB4 342 375 381 399 413 415 463
gl. 10 gEl 378 383 386 390 395 402 437 4S3 )
3& 17 sil 23k 44 259 264 269 288 305 348 359 367
CLR 181 §% 2b 323 393 420 448 455
(P o 3;" 237 3*.} 26k 271 283 287 416
gs %‘& 24 % 28s 339 341 482
HALT 145 438
& B i
1 1 194 317 347 428
JSR gﬂ& 23?3 39 sg 2% 238 299 302 303 313 322 331
' MOV égé 1 197 l 20l 202 203 204 2ee ged g4 eeb 253
i % gga 280 edl 282 289 293 297 3C1
| 3:% g% §'4 338 343 351 352 354 355
: 1 384 391 397 421 427 434 442 443 Y44
446 447 ? 464 465 46k 467
g &
449 450 456 457 458 459 460 461
g ad>
4 =
l 245 270 358 400 426 436
% gg; 336 377 3e2 385 389 394 401 452
263 472 474 476 477 485 4e7 488
137 145
136 145
1
1
2

%MS DETECTED:
T GLOBALS GEI'ERRTED 0
%ﬂlﬂl?/t:' /Yl TOC/PAGNUM=DZMRAA.CMB

26/5=4.6
(11 PRGES)
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