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i. RBSTRACT

TPE DZMRA DIAGNOSTIC PROGRAM IS WRITTEN TO BE USED AS AN AID

HARDWARE DEBUGGING AND MAINTENANCE OF THE MR11-DB (&4
HORD BULK STORAGE BOOTSTRAP LOADER).  THESE PROGRAMS MRY
ALSO BE USED RS A DATA RELIABILITY TEST.

THE AVAILABLE TESTS ARE
PRGO - LOGIC T STS

PRG1 - ROM DRTR DUMP

PRG2 - SINGLE ROH ADDRESS RERD DATA LOOP
2. REQUIREMENTS
2.1 EQUIPMENT

A. PDP 11 FAMILY CENTRAL PROCESSOR
B. MR11-DB (B4 WORD BULK STORARGE BOOTSTRAP LOADER)

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

LOAD w INTO MEMORY USING ABS LOADER.
v SS = 00200

CTSE DESIRED STANDARD PDP-11 DIAGNOSTIC OPTIONS (SEE
uorz t'u. SWITCHES AUTOMATICALLY SELECTS AND STARTS PROGRAM

TART THE m WILL TYPE OUT INSTRUCTIONS ALL
Vlﬂ KEYBORRD (CARRIAGE RETURN

CTEDPROGRRH LORD ADDRESS = 000210 AND

4.0 SWITCH SETTINGS
SIS 1 OR UP T _ON ERROR
SWi4 1 OR UP #W
SIZ 1 GR P [WISIT TRACE TRAPPING (NOT USED
SKil I OR UP %B{T ITERRT
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DO1

MACYLLl g71732) DN-MOV-78 12:09 PRGE 3
PRGE |

. FROGRAM DESCRIPTIONS
S.1 PRGO - LOGIC TESTS
E&IEOGIC TESTS CONSIST COF 4 ROUTINES TC TEST THz MRIL1-DB

5.1.1 ROUTINE DESCRIPTIONS

ROUTINE TESTS
Tl ADDRESSABILITY OF MR11-DB
T2 DATA RELIABILITY
13 THAT Hai’ﬁ-GB EEPES OUT WHEN REFERENCED BY A
DATIP CYC
™ THAT DATA READ IS CORRECT

s.l.g2 ERROR PRINTOUT
F R RWTI FRI AND THE %m BIT _PRINTOUT SWITCH IS NOT
g PRINTOU ULTS. THE PC AT THE TIME OF

IFM NT"I THE ROM DATA AND CORRECT DATA AND
E o1 TYPED OU HE ERROR TYPEOUT CANNOT

IME MSS!CWECT DATA

5.2 PRG1 - ROM DARTA DuMP
THIS PROGRAM TYPES OUT THE &4 WORDS OF ROM DATA AND HALTS.
$.3 PRG2 - SINGLE ROM RDDRESS RERD DATR LOOP

THI mmm cmm Y READS DATA FROM A TYPED IN ROM
THE ADDRESS TYPE IN A NEW ADDRESS. (MUST

.TITLE TEST DZMRA-A

.n.“'§ Q,MC

e

mu%&u STORAGE BOOTSTRAP LOADER) DIAGNOSTIC

00Q340 340




 EOL

- TEST DIMRA-A MACYLIL 27(732) J4-NOV-76 12:09 PRGE 4

SCOPEC
:EQURIE STA NTS
=TRAP

TKPTR=500 : INITIAL STRCK SETTING
TKINT
TKIN

.=200
START!: mﬂ'l PRMTRS
START3: P RESTART
.=1m
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TEST DIMRR-A MRCY 11 27(732) O8-NOV-T7B 12:09 PRGE S

DZMRAA. CM8
.=1000

001000 WORDS: &M.
001002 IMAGE: 4000
giﬁ ORer: B

101 CHAR: O

101 TERM: O
001014 SRT: C

1 ROMADD: O
%i PRGTRB: PRGPRGDI

1 PRG2

1 PRMTRS: MOV 8STKPTR, %6 :SET STACK PTR

1 CLR PRGNUM

i 520 RESIART
giﬁ ?én S, TYPEM : TYPE MESSRGE ’PRGs=
001 ISR S,RECD ;ascexg DATA AND PUT
001 PRGNUM: O ;1T HE
l.: !J.§R S,TYPEH
[ |
177722 RESTART:MOV $173100,ROMADD ;GET FIRST ROM ADDRESS
0C 13?& MOV %0 ;&;r % :
001100 ASL %0 :SHIFT PROGRAM #
001102 TP 3PRGTAB(O) :GO TO PROGRAM

-PROGRAM D LOGIC TESTS
001106 PRGO: MOV ns%m
001112 001172 MOV sRESTARY , RETURN
:TEST1 TEST ABILITY T0 ROM WITHOUT TIMING OUT

%11 Tl: MOV %0 ;GET ROM %QESS
0011 ROV ’1“# 1SET O TIRE OUT VECTOR
0011 TIAR: MOV (0),%3 ' %r&ncé
0011 % (04 :ROM
-(0),DuUMP :
D011 LM . lo) :

11 BITB  (0)4,(D)+ :

11 RESET : DELAY .

i1 O I POINTER

i = 6 SRR
gug g‘ 118 im" #ool ;

11 ERROR1: CMP (B)+, (B)+ : ITION STACK
B 4 & s 14
0C 158 9&3333 TIB:  SCOPE .
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177610

177560

177552
177546

177832

001340

001356

001376
177424
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0S-NOV-78

176564

176452

176436

176420

000004

12:09 PRGE &

GO1

;TEST2 TEST THART R[0M DATA CAN BE RERD RELIABLY.

Te:

T2A:

ERRORZ:

T28B:

TeE:

oY
ngv
CLR
MOV
SuB

HLT
BR

ROMADD, %0

D IR T e
s INITIALIZE DUHP
(m %3 ' GE
(0)4,0UmMP :ADD DATA TO DUMP
DUMP | %3 :SUBTRACT DATA FROM DATA
128 ,Bamc IF EQUAL
TR ERROR
T2A LOOP on ERROR

o aﬁumi"sm 70 0
Bo 5

;BRANCH IF EQUAL
DﬂTR
T2C ; LOOP
(0)+,-(0) COHPHHE TA (BYTE OPERATION)
TeE :BRANCH IF EQUAL
DﬂTR
12D ; LOOP
(0)+ ; INCREMENT ADDRESS POINTER
%1 ,EE ADDRESS COUNTER
TeR ; IF NOT DONE

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

T3:

T3RR:
T3R:

T3B:
T2C:

T3D:
T3E:

T3F:

32BEZISBL33333

=F il

$STKPTR, %6 :SET STACK PTR

BT 8

DE VECTOR
IF o?o m"f-nnm ouT

Rgo ’ ¥ uP TN OUT VECTOR

( ;+ o)+ : &! %

: : é" m uor mt ouT

(i%i ?61+ : OUT WacToR

- :ﬁ o?o norf"m: ouT

(0)+ : W SS POINTER

(6)+ (B)+ 'DE ITION &< COUNTER

r:m :RETURN IF NOT DONE

#6, 394 :RESTORE TIME OUT TRAP
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i2:05 PAGE 8

:THIS _TEST COMPARES ROM AND IMAGE DATA

;AND TYPES OUT DIFFERENCES

™: "n3¥ ssncmix.s
HOH)S y 4
v R
B
T4B:  CMP (0) té)
; T4’
TG ¢ )
0 THE
CHP cm+ (3)+
BR T48
THO: MOV %0, D2BTYP
JER 7,024
ISR s TYPEM
%9 (0),D2BTYP
JSR 7,02A
g s TYPEM
v %3, D2BTYP
JSR 7,028
'{sg 5. TYPEM
v (3),D2BTYP
JSR 7,00A
ISR 5’ TYPEM
M8
BR T4C
TYE:  SCOPE
END: MOV 28 TPDBR
% K
BPL .4
MOV mzlzo
%%
NOP
NOP
NOP
DONEl: JMP PRGO
: THIS PROGRAM TYPES OUT ROM DATA
PRGI: MOV $STKPTR, %6
g;a 5, TYPEM
MOV WORDS, 1
PRGIA: MOV ROMADD, %0
MOV 812, %2
TSTB TPcén
BPL -4

SET STRCK PTR
T 8 OF
T ROM
T IMAGE
corPﬂRE DATA

S
S
sS

;ALL DATA BEEN COMPARED
; INCREMENT ADDRESS POINTERS

; TYPE

ROI"I RDDRESS

?EPNQTOR

YPE

ROH DATA

g

%’MGE ADDRESS
TOR

; TYPE

IMGE DATA

; TYPE

s CR/LF

160 TO T4C

;RING THE BELL

+RETURN TO DECTAPE MONITOR?
s RETURN!

INITI%IZE STARCK
;"ROM DATA’

;GET 8 OF WORDS
iGET STMTING RDDRESS
;GET %SS INDICATOR

iWAIT F
; TELEPRINTER FLAG
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TEST DZMRAR-R MRCY11 27(732) 0O4-NOV-76 12:09 PRGE 9

- R ——

001640 010067 000S24 PRGIB: MOV %0, D2BTYP :uET ADDRESS
001644 004767 JSR 7,028 *AND TYPE 17
001650 004567 000154 JSR 5. TYPEM s TYPE
812& % M8 :CR/LF
! 1 4 000506 PRGIC: v}osx (0)+,D2BTYP ggg
[ )
ig %‘é i%ga 1518 rbogﬁ WAIT FOR
001 1 BPL TELEPRINTER FLAG
19‘&1 7 000040 175664 MOV n- , TPDBR : TYPE SPARCE
001 1 DEC %1 ‘ALL DATA TYPED
ﬁ}m 5 %o: P_gcm :GO TO FINISH
x;% 1 BNE PRGIC :RETURN TO PRGIB
001712 012702 000012 MOV 812, %2 :GET RDDRESS INDICATOR
0017 7 000106 JSR 5, TYPEM ; TYPE
001 M8 : CR/LF
001 B8R PRGIB :RETURN TO PRG1B
001726 000167 177074 PRGID: JMP PRMTRS :G0 GET NEXT TEST

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

: THE ADDRESS NEW
PRG2: MOV $STKPTR, %6 mmw STACK POINTER
000004 MOV 1T vzc OR
PSW cLem STATUS
176102 MOV 8PRG2], TKINTA om xmmm VECTOR
176076 MOV 8340, TKINTP PRIORITY
175566 MOV 8100 TKCSR g‘r ﬁon srm.s BIT
MOV %D
IT;S!T (0) %@ Ron nooasss
PRG2A: JSR 5, RECD :GO GET ADDRESS 3
PRG2B: 0 :PUT IT HERE
MOV PRG28B, %0
JSR 5, TYPEM : TYPE
M8 :CR/LF
RTI TEXIT KEYBORRD INTEREUPT SERVICE
PRG2C: HLT :ERROR! DID YOU TYPE AN ODD RDDRESS?
BR :SIT HERE UNTIL CORRECT ADDRESS IS TYPED IN
TYPEM: :o% :{g,iar -SAVE REGISTER O o o o
TYPEMA HOVB:E gg;::igm :& imni iE" Eminc
176740 CMPB cnm'?g'm S WAS @} cunmctsn THE TERM
- BNE TYPEMB : CHARACTER
MOV -(6),%0 :RESTORE RO
TSTBE  TPCSR
BPL .4
RTS 5 :AND EXIT
000045 TYPEMB: % c;,mnﬁr-/. :WAS CHARACTER “
TSTB  TPCSR rzsr T NTER FLAG
BPL .4 EIFE' 03”
175454 MOV #215, TPDER Lono reu:mmsn WITH CAR. RET

i
!



'EST DZMRA-A MACY11l 27(732) O4-NOV-76 12:09 PAGE 10

(5)+ ; INCREMENT RETURN ADDRESS

.CMB
002112 105767 175446 TST8 njgsn : TEST TELEPRINTER FLAG
885158 6% 000212 175440 ROV #8212, TPDBR %&%ﬁ&?mam LINE FEED
e 1o 7 175430 TYPEMC: ?gra %SEQR EST T ]
Sosi 10837 - - m% ?‘r""‘o&'
002136 016767 176646 175422 CHAR, TPDBR Loao TELEPRINTER BUFFER
%M w?s RECD: {gshn -
;;3 E&i 175404 RECDR: TKCSR sTaFo meg;w .
gxg 1% 175400 176624 TKDBR, CHAR : crﬁmc%nm"'"m
164 016767 176620 175374 CHAR, tPD +EC uo CHARACTER
% 176612 000215 :WAS CHARACTER CARRIAGE RETURN
10

176566 RECDB:

BeaRaaRgEEIEaS
2
o

S
8177770,CHAR SSRISXMY ALL BUT 3 LSB
ASL (5) PEVIWS

e
£

gg
3

&

BIS cmn (5) usem cu-mncren
o?‘ /AND xrﬁg?h ION LOOP FOR %'%sr 100. nnss
175324 scops BIT 840000, SR ;TEST SR FOR SCOPE
175314 atch : Eisn }IES sgc )
gr: Ml: ;xmm?“xw TION
&n; 1 ;I TION ETE GO TO SCOPEG
INC m :I% ITERATION COUNT
BR SCOPEB G0 TO SCOPEB
SCOPEG: CLR SCOPEF :CLEAR ITERATION COUNT
MOV 376, RETURN :GET ADDRESS OF NEXT TEST
RTI SEXIT
ICOUNT: 40
SCOPEF: O » :CONTRINS SUBTEST ITERATION COUNT
RETURN: RESTART
SCOPEB: TST(B)+ :POP PC
Jno“s.; ( );mg"su :RESTORE CONDITION CODES
020000 ERROR: BIT SR, #20000 : INHIBIT PRINTOUT?
BEQ 44 : BRANCH ;r PRINT OUT
RTI :RETURN T0 ?E:éc
ISR %5, TYPEM :TYPE ERROR
ERRORM 5&? ’
MOV (6),D2BTYP :TYPE PROGRAM COUNTER
JSR 7.02R
15T SR sHALT ON ERROR?
BPL +4 :

HALT 'YES MALT
RTI 'RETURN TO TEST
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LO1

TEST DZMRA-A  MACYLl 27(732) 04-NOV-76 12:09 PRGE 11
DZMRAR. CMB
002370 000000 D2BTYP: O
1 175166 02A: MOV TPCSR, - (6) snvri TPCSR
1 MOV %2, -(b)
{ 146 % %1, -(B) ' SAVE m
31 177760 MOV o&wﬁ %0 2‘:“"02% ro BE TYPED
io 000006 MOV 33 L%l nﬁ
4 CLR cuz uomcmc REGISTER
002416 100 ggLL ;g nov FIRST BIT (MSB) INTO
000260 02AA:  ADD 8260, %2 r ASCII CODE
105767 175132 TSTB  TPCSR :TEST TELEPRINTER
BPL -4 :FLAG AND WAIT UNTIL DONE
175126 MOV %2, TPDBR :LORD TELEPRINTER BUFFER
CLR % :CLEAR WORKING REGISTER
1g ROL %0 ‘ROTATE THE
1 ROL v NEXT
100 ROL %0 :0CTAL CHARACTER
% ROL % : &no
1 ROL % REGISTER
ROL %2 T
I DEC %1 :DE T coumzn
1 BNE 02RA G0 TO 02AR IF NO
gxggo MOV (B)+,%0 ,rmlsoco Rssmns REGISTERS
12601 MOV (B)+, %] ;
012602 MOV (B)+. %2 :
012667 175070 MOV (6)+, TPCSR :AND TPCSR
000207 RTS 7 AND EXIT
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| TEST DZMRA-R MACY1l 27(732) 0O4-NOV-76 12:09 PAGE 12
DZMRAA.CMB
;ASCII MESSAGES
76 0S0040 036503 ERRORM: .ASCII '3x PC= @'
0S1120 021507 HM6: .ASCII ’'3”“PRG#=3’
0475¢2 020115 M7: .ASCII 'Q%ROM DATA%ZI’
040045
| %% 7 gg %EH :g.;gc')ﬂ ADDRESS/IMAGE ADDRESS ROM DRTA*IMAGE DATAR%3’
Bitlon Quezsd T ' . '
051523 040515
go-m 042104
et cReio!
lg 11 043501
1 040504 040524
0630 Mi0: .ASCII1 ’'3/3d’
1 040040 Mil: .ASCII ’'a &’
025100 100 Mie: .ASCII ’axd’
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04-NOV-76 12:09 PAGE 13

MACY1l 27(732)

TEST DZMRA-A

DZMRAR.CMB

2
.

R R D RS R R
3

’

5
s G

2 RNk 488

— —t ot ——t —

853353 53 538 388
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TEST DIMRA-R MACYLL 7(732) 0O4-NOv-7% 12:09 PAGE 14
| e o
fﬁi 177000 §i§%ixmoo
100200 &;}f?!;,moem

i
00S007

Ll ol Sl S S S

17311

173154
120

339985388 5959883
HINIFIREE TRLECHY

et paPept b po s poa

.END




ST DZMRA-R MACY!1 27(732) -NOV=-76 Sés S PRGE 1B
l .CNB CR0SS REFERENCE TRBLE -- U YMBOLS
C L E. g‘i';: 374 380 391 336 397 358 404# 40e
1718 206+ 210+ 225 227% 2el 233%
TYP %?! c93# 29T 301# 330* 334# 434s 4418 4485
x
1;3 HeSe
ERROR, %3 2108
1 203 215
ERROR2 2308
T = 1S1s el 230 235 239 243 258 263 ct8 2E6
ey &
LR%T 1728
Ml 292 4Ygbs
mé Y878
M1 300 4888
$ 185 4Y7es
353 4748
g ‘1'77. 2% 304 333 345 28y 4768
(vr ] 290 294 296 302 33! 335 435 44os
% 4518 463
1Bl* 1878 192
PRGTAB 1778 194
PRGO 177 S7s 317
' PRGI 178 1s
;mm 3258
e 2R
' PRGID 340 3478
i 179 3Slis
|

SERE
8%
%

4
3

R
2

1 1918 198 425
1% 5 428
59 % ﬁ ﬁ 254 267% 28l 325 357

lgo

152% 1 306

u&a 4i9 4yobs

1 Hl;:

416 41 4 Yous

4 =1 4208

{g: 182 412 414 429 436
1658

lgsl 58 197 253 279 321 351
16 o I

1548 g

1608 354+
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REFERENCE TRBLE - usth S
1 o -
2 B =
3930 8 392

1 383
is
[ 13 217
14. 18s
% 31 257
B
2418 244
. c4Ss
%é: 3
cb0s
cbes  28M
260 s
x
s
s
s 288
28Ss
& o
fESa 202 223
5230 5g§c &ggl

S PRGE 17

YMBOLS

336
384+
295

255
430

377
387
299

D02

382
33i#
302

3

383 369 40!
397# 4E4y+#
32¢ 32z 3494

328 337 358
4898

442

)
)
W

367

4s2
27Cs

378

4ETs
432

383

386
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¥he g NEud
§ 7o 8 NaEg &
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do B KBTI SN F OENRRMS ¢ 88 8
=

uP

c:09

PerEing
e42
342
383
a40
393
26k
339

nRosaumy 2 0BG

e
0 -
T4 R AR WGBS SEMRNSE U5 BB 8 :
% WG § ChATERAN  SERRASIAS 553 94 ¢ mm ;
il 5 BPd
;8 S9%5 7 RESDNSRY BRUSTAGRISNDYR WN ¢ 2f om mmwm
m I?..w
: R R N RN B PR T R SNERE g 208 mm mwmm
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ﬁmméﬁaﬁm%ﬁ&gm w&&af; IE Sae
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