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. IDENTIFICATION
i PRODUCT CODE: MAINDEC-11-DOMA-D
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l. RBSTRACT

THIS IS A TEST OF THE JSR, RTS AND RTI INSTRUCTION, IT IS ALSI
THE FIRST TIME THE REGISTER & HAS SEN “PUSHED AND'POFPED™.

ReQ!IREMENTS

e.l EQUIPMENT

PDP-11-20 STANDARD CCMPUTER
2.2 STORAGE

£.2.1 PROGRAM STORAGE - THE RCUTINE USES MEMORY
FROM 0000 TC S000.

LORDING PROCEDURE
METHOD

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOMED.
4. STRRTING PROCEDURE

4.1 CONTROL SWITCH SETTING

THE PRUGRAM STARTS AND RESTARTS AT 200

4.2 STARTING ARDDRESS OR ADDRESSES

(R) 200 = STARTING ADDRESS

4.3  PROGRAM AND/OR OPERATOR ACTION

LORD PROGRAM INTO MEMORY. (BOTTOM HK)

SET SWITCH REGISTER TO STARTING RDDRESS. (200)
?gggsng?§§§?'

THE PROGRAM WILL LOOP.
AND RING R BELL AFTER A FIXED NUMBER OR ITERARTICNS
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8.2

5.3

DOl

X PAGE 3

OPERATION PROCEDURE
OPERATIONAL SWITCH SETTINGS
NO SWITCHES ARE USED
SUBROUTINE RBSTRACTS

S.2.1 BEGIN SR 200

5.2.2 SCOPE

5.2.3

S.2.4

IS A "NOP THAT IS PLACED BETWEEN ERCH SUBTEST

IN THE INSTRUCTION SECTION. IF R SCOPE LOOP IS NEEDED.
INSERT R BRANCH TO THE PREVIQUS SCOPE LOCATION AT

THE CURRENT SCOPE LOCATION. (NOTE NOP=240)

HLT

INDICRTES THE UNIQUE ADDRESS THAT TAGS THE FAILING
SUBTEST. THE INCORRECT DATA AT THE TIME OF THE FRIL-
URE_MAY OR MAY NOT BE DISPLRYED IN REGISTER ZERO, WHICH
IS THE DATA REGISTER ON A HALT.

TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS DESIGNED TO DETECT AND
ISOLATE UNEXPECTED TRAPS AND INTERRUPTS, THAT OCCUR IN THE
TRAP AND INTERRUPT VECTOR ARER OF MEMORY.

THE PRINCIPAL OF THIS ROUTINE IS: THE VECTOR ENTRANCE
ADDRESS POINTS TC THE NEXT SEGUENTIAL WORD WHICH NILL CON-
TRIN A HALT (000000) (THIS LOCATION IS ALSO THE STATUS

WORD FOR THAT VECTOR ENTRANCE. BUT THIS WILL HRVE NO EFFECT
ON IT ALSO BEING THE NEXT INSTRUCTION).

IF T OCCURES IN ms TRAP OR smsnmm VECTOR AREA
REGISTE SIX SHOULD BE EXAMINED YO DETERMINE ITS CONTENTS,
THEN USE REGISTER SIX CONTENTS RS AN RDDRESS TO oerennxnz
THE LOCATION THE PROGRAM WAS AT. WHEN THE INTERRUPT

TRAP OCCURRED. (MEMORY AS SPECIFIED BY Rb conrnxns THt
;T»a“gr og'éﬁgésf‘mcm" FOLLOWING THE INSTRUCTION WHERE THE

PROGRAM AND/OR OPERATOR ACTION
5.3.1 LORDING AND STARTING AT 200 STARTS THE TEST. IF

AN c£RROR IS DETECTED. THERE WILL BE A HALT,
N A HALT OCCURS AND IT IS NECESSARY TQ SCOPE ON

WHE

IT, PLACE INSERT A BRANCH INSTRUCION IN THE SCOPE
LOCATION FOLLOWING THE HALT. THE BRANCH INSTRUCTION
SHOULD BRANCH YOU TO THE PREVIOUS SCOPE LOCRTION.
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ERRORS
ALL ERRORS WILL CAUSE R HALT.
ERROR RECOVERY

ON_TRAP ERRORS - RESTART AT 200.
DEPRESS CONTINUE TO CONTINUE TEST

RESTRICTIONS
STARTING RESTRICTION

NONE

OPERATIONARL RESTRICTION

NONE

MISCELLANEOUS

EXECUTION TIME

FOR THE TEST RBOUT 2 MINUTES

PROGRAM DESCRIPTION

THIS IS THE FIRST PROGRAM THAT USES THE STACK. REGISTER

SIX IS TESTED TO SEE THAT IT INCREMENTS AND DECREMENTS
CORRECTLY, THRT THE CORRECT DATA IS TRANSFERED TO THE STACK
FROM THE REGISTERS AND THAT THE STACK ALS0 TRANSFERS CORRECTLY
TO THE REGISTERS.

WHEN USING THE RTI INSTRUCTION THE STRCK IS INCREMENTED TWO
WORDS THE RESULTS ARE TESTED TO SEE IF THE STATUS IS SET UP
CORRECTLY. THE JSR AND RTS ARE TESTED TO AR LEVEL SEVEN DEEP.
LISTING

FLOW CHART(S)
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DOMA.P1 |
161 %
162
163 - -TEST 13
164 +COPYRIGHT 1970, DIGITAL EQUIPMENT CORP., MAYNARD MASS.
165 +TEST JSR, RTS AND RTI INSTRUCTION
166 :POP11 SUBROUTINE TEST
167 200000 ALT=HALT
168 000240 SCOPE=240
169 000240 0PR=24C
170 000240 NOP=240
1?71 000006 LP=%6 :STACK POINTER
172 000000 .=0
173 000000 000002 42
000002 000000 HALT - TRAPPED TO PREVIOUS ADDRESS

00000e 000000 Anfr ; TRAPPED TO PREVIOUS RDDRESS
000012 000000 HALT s TRAPPED TO PREVIOUS ADDRESS
883853 000000 HALT s TRAPPED TO PREVIOUS ADDRESS
000022 383855 HALT ; TRAPPED TO PREVIOUS RDDRESS
000626 388353 ﬂngr s TRAPPED TO PREVIOUS ADDRESS
000032 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS
gggggg 000000 éngv s TRAPPED TO PREVIOUS ADDRESS

s TRAPPED TO PREVIOUS ADDRESS
000046 (000000 HALT - TRAPPED TO PREVIOUS ADDRESS
000052 000000 anr : TRAPPED TO PREVIOUS RDDRESS
00D0Se 000000 HALT - TRAPPED TO PREVIOUS ADDRESS
000062 000000 HALT s TRAPPED TO PREVIOUS ADDRESS
000066 000000 HALT : TRAPPED TO PREVIOUS RDDRESS
383833 000000 HALT ;s TRAPPED TQ PREVIOUS ADDRESS

000076 .
002076 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS
000200 .=200

Pt P Pt P P Pt Pt Pkt Preet Pt Pt Pt Praat Pt Pt Pt Pt Prntt Pt Proct Pt Puut Pt P Pt Pntt
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208 000000 N=0
209 000200 000240 SCOPE :TEST ABILITY OF JSR TO JUMP
210 000202 O0l1270& 003432 MOV asurr LP :SET UP LINK POINTER

51 088503 004067 O0C0002 JSR 48 :JSR AROUND HALT

aia 000212 000000 HLT :JSR FRILED TO JUMP

214 000214 000240 SCOPE s TEST PC+2 TO REC O

215 0002)6 012706 003432 MOV 8BUFF,LP :SET UP LINK POINTER

216 0002.2 004057 000000 ISR %0, . +4 : JSR_TO NEXT INSTRUCTION

217 000226 022700 000226 CHP s. 70 *TEST REG O FOR CORRECT MOVE
218 000232 001401 BEQ .+ :BRANCH IF CORRECT

553 000234 000000 HLT :REG O VALUE NOT CORRECT

221 00023 000240 SCOPE rssr DECREMENT OF LP

222 000240 012706 003432 MOV BUFF,LP T UP LINK POINTER

223 000244 004067 000000 JSR %0, . +4 JSR 10 NEXT INSTRUCTION

224 000250 020627 003430 CMP LP) 8BUFF-2 - TEST (LP) FOR INITIAL MINUS 2
225 D00254 001401 BEQ L+4 - BRANCH 1F CORRE

ggg 000256 GO0GO0 HLT :LINK POINTER nor connscr

228 000260 000240 SCOPE - TEST TRANSFER OF (REG 0) TO (LP)
229 000262 012700 177777 MOV INITIALIZE REG O TO ONES

230 000266 012706 003432 MOV seutr LP :SET UP LINK POINTER

231 000272 004067 000030 JSR +4 *JMP TO NEXT INSTRUCTION

232 000276 026727 003126 177777 CHP eu#r-a 8-1 :TEST BUFF-2 FOR ONES

233 000304 001401 BEQ

Sgg 000306 000000 HLT : (REG) WAS NOT TRANSFERED TO LP
236 000310 000240 SCOPE TEST JMP INDIRECT THE LITERAL
237 000312 012706 003432 MOV $BUFF ,LP “SET UP POI TER

238 000316 004037 000324 JSR %0, 8. +6 OVER THE HLT

239 000322 000000 HLT - JSR rnxten

g:? 000324 000240 OPR :SHOULD JUMP TO HERE

242 000326 000240 SCOPE - TEST JSR INDIRECT A LOCATION
243 000330 012706 003432 MOV $BUFF,LP *SET UP LINK POINTER

244 000334 004077 000000 JSR %0,3. 44 : JSR DEFERED NEXT LOCATION

245 000340 000344 it :POINTS T0O opsnnrs INSTRUCTION
246 000342 000000 HLT :FRILED TO JSR TO OPR

535 000344 000240 OPR :SHOULD JSR HERE

243 000346 000240 SCOPE

250 000350 012700 00036Y4 MOV &.+14,%0 :POINT TO BRANCH .+4

251 000354 012706 003432 MOV $BUFF ' LP

252 000360 004010 JSR %0, 370

253 000362 000000 HLT sCURRENT REG USED INSTERD OF PREVIOUS
254 000364 000401 8R Y

255 000366 000000 HLT

266 000370 020027 000362 CMP %0, 8.-6

257 000374 001401 BEQ 44

258 000376 000000 HLT -REG 0 NOT SET CORRECTLY

259 :TEST JSR AUTO DECREMENT

260 000400 000240 SCOPE

261 000402 012706 003432 MOV $BUFF,LP :SET UP STACK

b2 000406 012700 COO41e MOV 8. +10 “0 sREG O POINTS TO THE HLT
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000414

003432
003446

003432
300464

003434

041101
003432
000516

041101

003432
00ca02

003432
000000
000S54

003432
000000
003430

002726

JSR
BR

HLT
CHP
BEQ
HLT

101

%7,-(0)
L +4

%0, %, -4
L+

; TEST THE RTS INSTRUCTION

$BUFF ,LP
t0+10 , %0

4BUFF,LP
l+6/0

70
LPQCBUFF+2

$"AB, BUFF
oBUF# LP
%.+6,70

D s
+4

$BUFF LP
%1, .+6

$BUFF,LP
%1, .44
8. %1

.+

sBUFF ,LP
%1,. 44

LP IBUFF'E
~+4

; TEST THE AUTO DECREMENT
;01D NOT ARUTO DECREMENT

; FALSE AUTO DECREMENT

.TEST (REG) TC (PC)
:SET UP LINK POINTER

*RETURN TO REG O

:RETURN ns SPECIFIED BY (REG 0)
:RTS FAILED

:SHOULD RETURN HERE

s TEST (LP+2) TO (LP)

;SET UP LINK POINTER

;SET UP (REG 0)

sRETURN TO (REG 0)

:LP SHOULD BE INCREMENTED

; LINK POINTER NOT CORRECT

; TEST _((LP))_TO (REG 0)
sASCII (AB) TO BUFFER

:SET UP LINK_POINTER
sRETURN POINTER 70 O
:RETURN INSTRUCTION

s TEST ((LP)) TO REG 0)
:BRANCH IF EQUAL

iREG O NOT EQUAL ASCII “AB"

; TEST ABILITY OF JSR TO JUMP
:SET UP LINK POINTER

: JSR AROUND HALT

;JSR FAILED TO JUMP

; TEST PC+2 TO REC |

tSET UP LINK POINTER

: JSR_TO NEXT INSTRUCTION

s TEST REG 1 FOR CORRECT MOVE
sBRANCH IF CORRECT

sREG 1 VALUE NOT CORRECT

- TEST DECREMENT OF LP
SSET UP LINK POINTER

:JSR TO NEXT INSTRUCTION

-TEST (LP) FOR INITIAL MINUS 2
:BRANCH }F CORRECT

s LINK POINTER NOT CORRECT

X




JO1

MAIN. MRCYLL 27(732) 01-0CT-76 11:05 PAGE 10
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319 000606 000240 SCOPE ; TEST TRANSFER OF (REG 1) TO (LP)
320 000513 012701 177377 nog 'Eﬁ#?lLP IE%TI?LEZE =G 1 TC ONES

-]

%é gg&‘;éo ;89 383q36 i 4 550 Y0 KE CROINIER |

3 000e24 026727 002600 177777 CHP eu#r-a -1 TEST BUFF-2 FOR ONES
324 000632 001401 BEQ
ggg 000634 000000 MLT - (REG) WAS NOT TRANSFERED TO LP
327 000636 000240 SCOPE - TEST JMP xnolnecr THE LITERAL
328 000840 012706 003432 MOV #BUFF,LP :SET UP POINTER
329 000644 004137 000852 ISR %1,a8. +6 - JMP OVER THE HLT
330 000650 000000 HLT - JSR FAILED
ggé 0006S2 000240 OPR :GHOULD JUMP TO HERE
333 000654 000240 SCOPE - TEST JSR INDIRECT A LOCATION
334 (000656 012706 003432 MOV 8BUFF,LP :SET UP LINK POINTER
335 000662 004177 000000 an %1,3.44 : JSR DEFERED NEXT LOCATION
33% 000666 00072 :POINTS TO OPERRTE INSTRUCTION
337 000670 000000 HLT :FAILED TO JSR T0 OFR
ggg 000672 000240 OPR :SHOULD JSR HERE
340 000674 000240 SCOPE
341 000676 012701 000712 MOV 8. +14 %1 :POINT TO BRANCH .+4
342 000702 012706 003432 MOV $BUFF 'LP
343 000706 00411l JSR 1, a%)
344 000710 000000 HLT :CURRENT REG USED INSTERD OF PREVIOUS
39S 000712 000401 B8R L4+
346 0007i4 000000 HLT
347 000716 020127 000710 CMP %1,8.-b
348 00G722 001401 BEQ rt
349 000724 000000 HLT sREG 1 NOT SET CORRECTLY
350 : TEST JSR RUTO DECREMENT
351 000726 000240 SCGPE
352 000730 012706 003432 MOV #BUFF,LP :SET UP STACK
353 000734 012701 000744 MOV $.+10 %1 ‘REG 1 POINTS TQ THE HLT
364 (000740 004741 JSR %7,-(1) : TEST THE AUTO DECREMENT
355 000742 000401 BR .+
356 0GO744 000000 HLT sDID NOT AUTO DECREMENT
357 000746 020127 000742 CMP %1,8.-4
358 000752 DO14C1 BEQ 44
323 00C754 000000 HLT :FALSE AUTO DECREMENT
3%5 -TEST THE RTS INSTRUCTION
363 000756 000240 SCOPE :TEST (REG) TO (PC)
364 000760 012706 003432 MOV $BUFF,LP SET UP LINK POINTER
365 00076M4 012701 000774 MOV 8.+10 %] :RETURN TO REG
366 000770 000201 RTS %1 *RETURN RS specrrxeo BY (REG 1)
367 000772 000000 HLT *RTS FAILED
ggg 000774 000240 OPR SHOULD RETURN HERE
370 000776 000240 SCOPE - TEST !'P+2) T0 (LP)
371 001000 012706 003432 MOV ¥BUFF,LP :SET UP LINK POINTER
372 001004 012701 001012 MOV 8. 46, %1 :SET UP (REG 1)
373 001010 000201 RTS %1 :RETURN TO (REG

374 001012 020827 003434 CMP LP, 4BUFF+2 :LP SHOULD BE INCREHENTED
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BEG
HLT

SCOPE
MOV
MOV
MOV
RTS
cHP

HLY

gigy o2

001044
41101

003432
000002

003432
000000
001102

003432
000000
003430

1777277
003432
000000
002252 177777

003432 MoV
001200

003432
000000

KO1

.4

#°AB, BUFF
sBUEP

8. 4’5 /l
AR
/ {1

e

SEUFF, LP
.+b

#BUFF,LP
ze, .+4
8. /E

.+4

IBUFF LP
.+4
LP UBJFF 4
~+4

$-1.7%2
$BUEF . LP
2.4
eutr-e 8-1

$BUFF LP
%2,a8. 46

$BUFF,LP
%2,8. 44

; LINK POINTER NOT CORRECT

TES} ((LP))TTO 6§EGR1)
SE? UP LINK gO?NTEs
sRETURN POINTER TO 1
sRETURN INSTRUCTION
s TEST ((LP)) TO REG 1)

:BRANCH IF EQUAL
sREG 1 NOT EQURL RSCII “RB~

; TEST ABILITY OF JSR TO JUMP
:SET UP LINK POINTER

:JSR AROUND HALT

:JSR FAILED TO JuMP

; TEST PC+2 TO REC 2

:SET UP LINK POINTER

: JSR_TO _NEXT INSTRUCTION

s TEST REG 2 FOR CORRECT MOVE
:BRANCH IF CORRECT

tREG 2 VALUE NOT CORRECT

- TEST DECREMENT OF LP
:SET UP LINK POINTER
:JSR TO NEXT INSTRUCTION

-TEST (LP) FOR INITIAL MINUS 2
:BRANCH }F CORRECT
:LINK POINTER NOT CORRECT

; TEST TRANSFER OF (REG 2) TO (LF
sINITIALIZE REG 2_TO ONES

:SET UP LINK POINTER

:JMP_TO NEXT INSTRUCTION

s TEST BUFF-2 FOR ONES

; (REG) WAS NOT TRANSFERED TO LP

-TEST JMP INDIRECT THE LITERAL
'SET UP POINTER

:JMP OVER THE HLT
: JSR FAILED
:SHOULD JUMP TO HERE

; TEST JSR INDIRECT & LOCATION
sSET UP LINK POINTER

: JSR DEFERED NEXT LOCATION
:POINTS TO OPERATE INSTRUCTION
sFAILED TO JSR TO OPR

:SHOULD JSR HERE
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001254
001256
00lek2
001266
001270
001272
001274
€01300
001302

001400

001402
001404
001410
001414
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000240
012702

0000G0

000240
012706
012702
004742
000401

001401
000000

000003
000240
012706
004367
000000
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001240
003432

001236

003422
001e7z2

001270

003432
001322

003432
001340

003434

041101
003432
001372

041101

003432
000002

0C20S2

LOL

SCOPE
MOV 8.+14 %2
MOV 8BUFF LP
JSR %2, 9%
HLT
BR 44
HLT
CHP %2, 8.6
BzQ .44
HLT

:TEST JSR AUTO DECREMENT
SCOPE
MOV 8BUFF, LP
MOV $.+410
JSR %7 -(é)
BR 44
HLT
CMP v.2,8.-4
BEQ 44

-~ HLT

:TEST THE RTS INSTRUCTION
SCOPE
MOV 8BUFF,LP
MOV 8. +10.%2
RTS %2
HLT
OPR
SCOPE
MOV $BUFF,LP
MOV $.+6,%3
RTS %2
CMP LP, 8BUFF+2
BEQ s+
HLT
SCOPE
MOV $“AB, BUFF
MOV oaurt LP
MOV : +6, /a
RTS 72
CMP %2, 8"AB
BEQ .+4
HLT
N=N+1
SCOPE
MOV $BUFF,LP
JSR %3, .+b
HLT

;POINT TO BRANCH .44

; CURRENT REG USED INSTERD OF PREVIOUS

;REG 2 NOT SET CORRECTLY

; SET UP_STRCK
tREG_2 POINTS TO THE HLT
: TEST THE AUTO DECREMENT

;DID NOT AUTO DECREMENT

;FALSE AUTO DECREMENT

-TEST (REG) TO (PC)
sSET UP LINK POINTER

:RETURN TO REG 2

RETURN AS SPECIFIED BY (REG 2)
:RTS FRILED

:SHOULD RETURN HERE

s TEST (LP+2) TO (LP)

sSET UP LINK POINTER

:SET UP (REG 2)

:RETURN TO (REG 2)

sLP SHOULD BE INCREMENTED

;LINK POINTER NOT COPRECT

; TEST ((LP)) _TO (REG 2)
tASCII (AB) TO BUFFER

:SET UP LINK POINTER
sRETURN POINTER 70 2
tRETURN INSTRUCTION

s TEST ((LP)) TO REG 2)
:BRANCH IF EQUAL

;REG 2 NOT EQUAL RSCII “AS"

;s JEST RBILITY OF JSR TO JuMP
iSET UP LINK POINTER

sJSR AROUND HALT

:JSR FAILED TO JUMP
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003432
000000
001430

003432
000000
003430

177777
003432
000000

001724

003432
001526

003432
000000

001566
003432

001564

003432

001e20

001616

177777

SCOPE

MOV
MOV
JSR
BR

HLT
CMP
BEQ
HLT

QBUFF LP
44
8 /3

.+4

IBUrF LP
.+4

LP #BUFF-2

uautiéLP

eutr-e ']

$BUFF,LP
%3, ¥, +b

#BUFF LP
%3,3. 4

I+‘~i/3
$BUFF | LP
%3, %3

Y

%3,8.-b
.44

H
; TEST JSR AUTO DECREMENT
SCOPE

$BUFF,LP
$.+10 %3
/74-(3)

73.8.-4
"3

; TEST PC+2 TO REC 3

sSET UP LINK POINTER

:JSR_TO _NEXT INSTRUCTION

s TEST REG 3 FOR CORRECT MOVE
sBRANCH IF CORRECT

:REG 3 VALUE NOT CORRECT

: TEST DECREMENT OF LP

:SET UP LINK POINTER

:JSR TO NEXT INSTRUCTION
EST (LP) FOR INITIAL MINUS 2

« BRANCH tr con ECT

sLINK POINTER NOT CORRECT

; TEST TRANSFER OF (REG 3) TO (LP)
: INITIALIZE REG 3_TO ONE

:SET UP LINK POINTER

s JMP_TQ NEXT INSTRUCTION

s TEST BUFF-2 FOR ONES

; (REG) WAS NOT TRANSFERED TO LP

; TEST JMP INDIRECT THE | ITERAL
:SET UP POINTER
;JMP OVER THE HLT

;JSR FAILED
; SHOULD JUMP TO HERE

; TEST JSR INDIRECT A LOCATION
:SET UP_LINK POINTER

: JSR DEFERED NEXT LOCATION
:POINTS TO OPERATE INSTRUCTION
sFAILED TO JSR_TO OFR

:SHOULD JSR HERE

:POINT TO BRANCH .+4

; CURRENT REG USED INSTEAD OF PREVIOUS

;REG 3 NOT SET CORRECTLY

;SET UP_STARCK
sREG_3 POINTS TO THE HLT
s TEST THE AUTO DECREMENT

;DID NOT AUTO DECREMENT

;FALSE AUTO DECREMENT
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S45 001632
S46 001634
S47 001e40
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552 001652
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S66 001724
001726

L =+ -T2T - OP30-
Y4 00173
575 001736
S;; 001742

578 001744
579 001746
589 001752
S81 001756
582 001762
583 001764

585 00176k
5 001770
€87 001774
seg8 (002000
£89 002004
€30 002006

€3¢ 002010
002012
002216
0Cz0z22
00c2h
ATSLM
00c036

BYRRLL=

(CATRAICAT A AR N LN

2r{rae)

000240
012706
012703
000203
200000
00Gz240

000240
012706
012703
000203
020e27
001401
000000

000240
012767
012706

000000

000004
~000240
012706
004467
0088Q0

000240
012706
004467
022704
001401
000000

000240
012706
004467
020627
001401
000000

000240
012704
01270

00446

026727
001401
Qocooe
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003432
001666

003434

41104
003432
001720

041101

0015eM

003432
000002

003422
000000
001756

003432
000009
003430
177777

001376 177777

NO1

:TEST THE RTE INSTRUCTION

#BUFF,LP
8.+10.%3
%3

#B8UFF .LP
'4'5/3

%3

LP, sBUFF+2
- +4

#“AB, BUFF
aBUFt LP
8.46, /3
73 ea8
/ "0

.44

#BUFF,LP
74, . +b

$BUFF ,LP
74, . +4
%74

.+

OBUFF LP
%4, . +4

LP tBUFF-E
~+4

81,74
$BUEF LP
%9 .+4
Bu#r-a -1

; TEST (REG) TG (PC)
;SET UP LINK POINTER
:RETURN TO REG 3
:RETURN RS SPECIFIED BY (RE5 3)
sRTS FRILED
SHOULD RETURN HERE

TEST (LP+2) TO (LP)

sSET UP LINK POINTER

sSET UP (REG 3)

sRETURN TO (REG 3)

sLP SHOULD BE INCREMENTED

;LINK POINTER NOT CORRECT

; TEST ((LP)) _TO (REG 3)
sASCI1 (AB) TO BUFFER

:SET UP LINK POINTER
:RETURN POINTER T0 3
sRETURN INSTRUCTION

:TEST ((LP)) TO REG 3)
:BRANCH IF EQUAL

;REG 3 ;0T EQUAL ASCII "AB"

; TEST ABILITY OF JSR TO JUMP
:SET UP LINK POINTER

JSR ARCUND HALT

:JSR FAILED TO JUMP

s TEST PC+2 TO REC 4
:SET UP LINK POINTER
s JSR TO NEXT INSTRUCTICN
s TEST REG 4 FOR CORRECT MOVE
:BRANCH IF CORRECT -
*REG 4 VALUE NOT connsc‘.‘\_1;_
e

: TEST DECREMENT OF LP 3
:SET UP LINK POINTER
:JSR TO NEXT INSTRUCTION

- TEST (LP) FOR INITIARL -MINUS 2

:BRANCH }F “CORRE
:LINK POINTER NOT CORRECT

; TEST TRANSFER OF (REG 4) TO (LP)
INITIQLIZE REG 4 TO ONES

SSET UP LINK POINTER

:JMP_TO NEXT INSTRUCTION

: TEST BUFF-2 FOR ONES

; \REG) WAS NOT TRANSFERED TC LP
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599
€30 002040 240 SCOPE s TEST IMP INDIRECT THE LITERAL
6-1 00Z0M2 012706 00332 MOV 8BUFF,LP :SET UP POINTER
A2 002046 (0ON43T 002754 ISR %4, 38, 46 - IJMP OVER THE HLT
£n3 003352 000000 MLT : 1SR FAILED
| BO4 002054 000240 OPR :SHOULD JUMP TO HERE
83 DO20Se 000240 SCOPE . TEST JSR 1noxnzc7 A LOCATICN
. B2y (02060 L2706 003432 M3V $BUEF ,LP :SET UP LINK POINTER
| £29 OCS0E4 OL4d7 0COCOD JSR 7,3, +4 :JSR CEFERED NEXT LOCATICN
{ 803 002070 022074 L+ :POINTS TO OPERATE INSTRuCTION
| E£10 D020re 0OCOD0 HLT :FAILED TO JSR TO OPR
| Eil 002074 000240 9PR 1SHOULD JSR MERE
&
' 613 002076 000240 SCOPE
614 002100 012704 002:1M MOV B.+14, %4 :FOINT TO BRANCH .+4
£1S 002108 012706 003432 MOV *BUFF LP
. Bl6 002il10 DON4IM JSR w4, 9%
'« .7 002112 000000 HLT :CURRENT REG USED INSTERD CF PREVIOUS
. 18 DC21IN  0ODNO! BR .44
. E19 002116 DO00Q0 HLT
' 520 002120 020M2? (OD2:12 CHP %4, 8. -B
. B2l 002124 001401 BEQ .+4 .
€22 002126 000000 HLT REG 4 NOT SET CORRECTLY
£23 :TEST JSR AUTO DECREMENT
B24 002130 000240 SCOPE
625 00ci3e 012706 003432 MOV $BUFF,LP ;SET UP_STAC
626 Du2l3E D1270M CO214E MOV $.+10 %4 :REG 4 POINTS 70 THE MLT
627 002142 D047 JSR %7 =(4) :TEST THE AUTO DECREMENT
628 00cis4 00ONOL BR P
£29 07214 HLY :DID NOT AUTO DECREMENT
£30 002150 27 002144 CHP Y4, 8. -4
£31 022!54 0J1401 BEG 44
ggg 0gel HLT :FALSE AUTO DECREMENT
gg; - TEST THE RTS INSTRUCTION
£35 002160 000240 SCOPE .TEST (REG) TO (PC)
£37 032ie2 012706 003432 MOV $BUFF,LP :SEY UP [INK POINTE
£38 002166 012704 002176 MOV 8.+10,7%4 :RETURN TO REG
B33 U00zi7c QOGS RTS X Ruunh HS :rECIFIED BY (REG %)
e40 502174 000000 HLY *RTS FARILED
Eﬁ 002176 000240 OPR :SHOULD RETURN HERE
§43 002200 000240 SCCPE s TEST (LP+2) T0 (LP)
g44 002202 012706 003432 MOV 8BUFF,LP :SET UP LINK POINTER
g4S 002206 012704 00z214 MOV . +s 74 :SET UP (REG 4)
646 002212 000204 RTS :RETURN TO (REG 4
g47 002214 020627 003434 CMP LP SBUFF+2 :LP SHOULD BE INCREHENTEU
648 002220 001401 BEQ C+b
ggg 002222 000000 HLY :LINK POINTER NOT CORRECT
€51 002224 000240 SCOPE TEST ((LP)) TO (REG ¥
£€2 (002226 012767 041101 001176 MOV $"fB,BUFF :ASCI1 (RB) TO BUFFER
e€3 0C22M 012706 003432 MOV aaurt LP :SET UP LINK POINTER
£S4 002240 012704 00ze4e MOV 8.+, 7%4 RETURN POINTER TO 4
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BSS OC2244 000204 . RIS "4 :RETURN INSTRUCTION
655 002246 020427 041101 CMP %4, 4"A8 s TEST ((LP)) TO REG 4
857 003252 00146! BEQ +4 :BRANCH IF EQUAL
ggg 002284 000000 , HLT :REG 4 NOT EGUAL ASCII "AE”
660

| B8]
£62
gga 000NCs NzN+]
665 :TEST RTI INSTRUCTION
666 002256 000240 ScOPE sTEST ((LP)) TO (PC)

7 002280 005067 001150 CLR BUFF+2 :CLR RTI STATUS

668 002264 012767 002302 001140 MOV 8.+16, BUFF :RETURN POINTER TO BUFFER
669 002272 Dl2706 003432 MOV sBUFF | LP :SET UP BUFFER POINTER

| &70 002276 000002 RTI :RETURN

. 671 002300 000000 HLT :RTI FARILED

g g;g 002302 000240 OFR :SHOULD RETURN HERE

| 74 0O0230N 000240 SCOPE s TEST THAT (LP) +4 TO LP

. 675 002306 012706 003432 NOV 8BUFF,LP 'SET UP BUFFER POINTER

! p7b 002312 012767 002322 001112 MOV 8.+10 BUFF :SET UP. RETURN

| 677 002320 00ODO2 RTI :RETURN NEXT INSTRUCTION
€78 002322 020627 003436 CHP LP, $BUFF+Y4 :LP SHOULD BE PLUS 4

. 679 002326 001401 BEQ .44

00233C 800000 HLT ;LP NOT INCREMENTED

£go

681

£82 002332 000240 SCOPE ; TEST ((LP+2)) TO STRTUS
683 002334 012767 000357 001072 MOV 8357 RUFF+2 sRETURN STATUS ALL ONES
e84 00z342 012706 003432 . MOV sBUFF . LP :SET UP BUFFER POINTER
685 002346 012787 002360 001056 MOV 8.+12,BuFF sSET UP RETURN POINTER
%g% 002354 N0G2S? ote :CLEAR CONDITION CODES

002356 000002 RTI ;RETURN
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BEQ
HLT
BVS
HLT
BN]
4T
BCS

001026 .L
003432 MOV
002424 001012 MOV

003432 MOV
000000
002S14 000706 cHP

D02

8.+12,BUFF

. 4
.4
.4
.44

!.UFF LP

,.+b

IBUFF LP

.44

LP $BUFF-2

.44

$BUFF ,LP
%7, .44
8.  BUFF-2

.44

+Z NOT SET
+V NOT SET
«N NOT SET
:C NOT SET

;ZERO TO STATUS
;SET CONDITION CODES
:RETURN

:2 NOT CLEARED
:V NOT CLERRED
:N NOT CLEARED
:C NOT CLEARED

;SETUP LINK POINTER
: JSR AROUND HALT
:JSR %7,.+6 FAILED

;SET UP LINK POINTER
:TO NEXT LOCATION
;TESTCLP) FOR INITAL MINUS 2

;LINK POINTER NOT COPRECT

;SET UP LINK POINTER
; TEST CONTENTS FOR STACK FOR RETURN PC
; CONTENTS NOT CORRECT




MAIN,

- — -

MY

OOMR.PLI

002526
032530

err3)

000240
012706
012?67

Bisres

oo,goo
022767
001401
060000

01-0CT-76

003432
002564

BEzets

002580

003932

002630

003434

000670

gegees

QCos40

000624

000610
000806

RTS?D:
RIS?E:
RTS?F:

11:05 PAGE 18

SCOPE
MOV
MOV
H8V
MOV
JSR
HMLT
HLT
CMP

BEQ
HLT

: TEST RTS %?

RIS78B:
RTS?C:
RTS?7R:

SCOPE
MOV
MOV
MOV
MOV
RTS
HLY
HLY
cHP
BEQ
T

HL
SCOPE

EO2

8BUFF,LP
$R1S7¢, BUFF
cRT§7B gurr+
sRTS?D, BUFF-
%?,3(6)+

sRTS?D, BUFF
.44

lRTS?Q BUFF
8BUFF, [P

mmmawna
o;fsrc 'BUFF+2

LP, sBUFF +2
.44

;SET _UP LINK POINTER
: CONTENT OF STACK

; SHOULD SWAP (PC) AND (BUFF)
+STACK NOT INCREMENT

$STACK NOT DECREMENTED
:STACK SHOULD STAND STILL

;PC DID NOT GO TO BUFF

°RETURN OQCATION TO STACK

T UP STACK POINTER
;SET UP FOR FALSE DECREMENT
:SET UP FOR FALSE INCREMENT

; STARCK POINTER DID NOT INCREMENT
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7S7

758
759
760
761
762
763
764
765
Pig -
767
768

CRERERPRARAT

781

R R LA RS Sl

Mo
2383

000240
01270€
004767

b
000000
022767
001401
000000

01-0CT-7¢ 11:G5 PAGE 18

003532
pCconn2

000002
002666

003426

003432
002740
302734

003432

000310
000342

003432
000264

003432
06
000276

003432

32
000250

000530

PSS E ——

; TEST A JSR TO AR JSR

FO2

SCOPE
MOV 8BUFF, LP
JSR %7, . +b
MLT
JSR %7, .+b
HLT
CMP $.-2,BUFF-4
BEQ .44
HLT
CMP LP, 8BUFF-4
959 Ry
HL

: TEST AM RTS TO A RTS
SCOPE
MOV 8BUFF,LP
MOV 8RTS1.-(6)
MOV 8RTS2. -(6)
RTS %7
HLT

RTS2: RTS %7
HLT

RTS1: SCOPE
SCOPE
MOV $BUFF ,LP
CLR FLAG
ISR %7 SUBR2
157 FLAG
8M] .44
HLT
SCOPE
MOV 8BUFF,LP
JSR %7, SUBR1
BR L+
HLT
SCOPE
MOV 8BUFF ,LP
CLR FLAG
JSR %7, SUBR3
15T FLAG
BMI et
HLT
SCOPE
MOV $BUFF,LP
CLR FLARG
ISR %7 , SUBRY
15T FLAG
BM] e
HLT
SCOPE

; JSR FRILED
;JSR TO JSR FAILED

; STRCK NOT PUSHED FOR TWC JSR

;PC ON STACK WRONG

:SET STACK UP
:SET STACK UP

:STACK DID NOT POP
:RTS TO RTS FAILED

; SHOULD COMPLIMENT FLAG

; TEST FLAG
; FLAG NOT COMPLIMENTED

: IMMEDIATE RETURN
:RTS AT SUBI FAILED

; JSR OR RiZ TwWo DEEP
sFRILED

;JSR_OR RTS THREE
; DEEP FRILED
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810

<0
e
[
o
O
W
-
o
£

003102

3 &

P §—t Pt fmt Pt Pt Pt e
O ~IUN L WM

RS

88 ES8082C0800RRCNRRCRS &
A2 ASEIRERINFSRIREBRVFRE 2

S

2
i

863 003276
03302
B6S 003304

RE
22882
H

000257
012706
005067
004767
100401
000000
001001
000000
102001
000000
103401
000000
00040
£J0277
012706
005067
004767
100401

001001

004767
000207
004767

GO2

01-0CT-76 11:C5 PAGE 20

003432
000232-
pog21e2

003432
000210
000176
000200

003432
000160
000146

003432
000120
000106

000070
000062
000207
177564

174712

000032
177766
177766

177566

MOV sBUFF,LP
CLR FLAG
JSR %7 , SUBRS
BMI e

HLT

SCOPE

MO oaurr LP
CLR FLAG
JSR %7, SUBRE
15T Lh

BM]

HLY

SCOPE

ccce

MOV $BUFF ,LP
CLR FLAG

JSR %7 , SUBRE
BM] 44

HLT

BNE .4

HLT

BvC .44

HLT

BCS . +4

HLT

SCOPE

5CC

MOV $BUFF ,LP
CLR FLAG

JSR %7, SUBRG
BMI +4

HLT

BNE LY

HLT

BvC Py

HLT

BCS . +4

ALY

SCOPE

INC LOOP

BPL FIN

CLR

LOOP
MOV 8207, 98177566
ggra an177ssq

FIN: 20 0
- GROUP or nesrso suaaourxnes
SUBRI: RTS
SUBR2: COM r%nc
RTS
SUBR3: g;g /7 SUBR2
SUBRY: JSR /7 ,SUBR3

;JSR_OR RTS FOUR
:DEEP FAILED

;JSR OR RTS FIVE
:DEEP FAILED

; JSR OR RTS FAILED
;JSR OR RTS FARILED
; JSR OR RTS FAILED
; JSR OR RTS FAILED

;JSR OR RTS FAILED
;JSR OR RTS FAILED
;JSR OR RTS FAILED
;JSR OR RTS FAILED

;ONE INSTRUCTION
ONE DEEP

s TWO DEEP
s THREE DEEP
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003310
003312
003316
e
003326
003330

003432
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er(732)

000207
004767
000207
0O4767

05000.

01-0CT-76 11:05 PAGE el

177768
177766

RIS %7
SUBRS: JSR %7, SUBRY
RTS %7
SUBRE: JSR %7 ,SUBRS
RTS %7
FLRG: O
LooP: 0
.=.+100
BJFF: O
END

HOZ

;FOUR DEEP
;FIVE DEEP

;LOOP COUNT




iy .
F

MAIN,  MACY1l 27(732) 01-0CT-76 11:05 PAGE 23
BOMA.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
BUFF  OG3432 210 215 222 24 230 23 237 243 251 2l 273 280 283
288 283 30! 30e 313 38 @ 33 3\ 3]¥ M2 X2 384
371 3™ 379 380 392 397 S04 40 HI2 414 819 4§33
443 855 Yp2  4eS Y70k 471 4e3  4@8 495 437 503 S05  s10
516 524 534  S4% 553 S5k Sel¥  Se2 574 579 S8 588 534
59 60l 607  b1S  be5 637 644  B47  ES2* 53 Bb7*  bGB*  B6I
B75  b7bk  b78  bB3%  BEY 685k 699 200  70l* 715 720 7e2 727
729 733  734% 735 73e¥ MO 296x 747 748% 749 753 760 76S
768 773 782 790 7% 803 81l  BI18 B2 B840  B74s
EIN. DO3262 823 30
FlLas 0 ¥ /85  797¢ 799 8O0+ 806  8l2% BI9% 821  B27%  B4l¥  Bblx 8718
HLT = DO0OOD 1678 212 219 2% 23 239 246 253 255 258 265 @288 27k
285 94 303 I0 317 3% 339 33 M4 3[e M3 FéE 359
6 76 385 94 9§01 4GB  §I6 421 Y28 435 437 ®Q 497
4o 458 4e? 47, 485 492 439 507 512 519 5% 528 53]
638 54l 549 558 oSe? 575 GSA3 690 538 603 6I0 BI7  6I9
62 §23  B32 &40 643  BS8 b7l B8O 890 692 6™ B3 705
70 7209 711 717 724 731 738 7@ 742 78] 752 7585 762
76 767 770 777 779 787 793 80i 808 815 823 830 B3
) B34 B3  B44 84  B48  B8S0
L30P 002330 BS2x  E54*  B7es
LP  =x000006 1718 210  2IS¢  222% 224  230¢ 237% 243*  251¥  2bl¥ 273  PE0% 283
289%  30I*  30k* 33  3I5  32(x  3egx 334 342k 352 Jpdr  I7lk 34
380% 392  397% W04  4Dp  4IP¥ 419 4Gk 43I 943 4ooE  HpPr  HES
. y71¥ 483k  Y@BX 4ok 497  SO3¥  SI0¥  SI6¥  God¥ 534k SUpx  553% 556
Se2¥ 574 579%  SBe¥ 588  594*  BOI¥  BO7*  BISE  B2S¥  b3rE  bddE  BY7
ES3* BB  bsS¥  bs8  BBYr 00 715k 720 722 707% 733  MM7% 753
| 760 768  773% 782  790%  79k%  B03%*  BIl¥  BI8x  BPek  BYDx
N = 00000S 2088 209 299 300 390 391  48ls 482  S724 573  E63s
| NoP = 000240 1708
| OPR = 000240 169 240 247 277 331 338 3B 422 429 459 513 520 S50
| B04  BIl B4 672
RTS1 002740 774 7808
'RIS2 002734 775 7788
RTS7A 002634 746 7538
| RTS7B 002630 748 7514
 RIS?C 002632 749 7524
RTS7D  DO2SED 73 7388 M0
RIS7E 002562 735 739
RIS7F  0J2SE4 734 7408
. SCOPE = 003240 1688 209 214 @221 28 2% 242 249 280 272 279 287 300
- 305 312 319 37 333 M0 3 w3 370 378 3¢ 3% 403
410  HIB 429 431 842 454 4pl  4e9 482 487 W94 501 509
51§ 5% 833 545 55  ge0 573 578 585 892  BO0  BOB 613
B4  bdb  B43  B51 BB  b74  BB2  B9B 714 719 726 732 745
7%6 759 272 /80 781 789 794 802 809 816 89 837 851
SUBR]  DO3266 791 BE0s
SUBR? 003270 784 Bels 863
SUBR3 003276 798  Be3s 865
SUBRY 003304 B0S  BeSs 867
SUBRS 003312 B13  BE78 869
SUBRG 003320 820 828 842  BB9»
. = D034 172¢ 173 178 177 179 18l 183  18s 187 189 191 193 195

197 199 201 c03 205 ell 216 el? cl8 ee3 . 2e5 23l 233
238 2 245 250 eS4 256 257 cbe 2b4 2bb 267 274 281
e84 290 293 302 307 308 309 314 316 322 32 329 335
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336 341 345 347 348 353
384 393 398 399 400 405
436 438 439 444 446 448
489 490 491 496 498 504
€30 835 537 539 sS40 547
s82 587 S89 895 597 602

g9l 693 £95 701 704 706
730 741 754 761 763 765
822 829 gal B33 835 843

- —— -y -
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CROSS REFERENCE THBLE =-- MACRO NAMES

300

391

482

§73

K02
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DOMR.P1L C8OSS REFERENCE TARSLE -- MACFQ NAMES
$SIZE is

SSUPR 18

STRAP is

STYPS 18

STYPD 1s

SIYPE 18

S$TYPO 1s

S40CA 18




© o ————— —

— — St e Ao —

-MRIN.
DOMR.PLL

ERRORS

MRC: 1l 27(732)

01-0CT-76 11:05 PAGE 29

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

710
£95 835
cl8 ees
407 415
so7 b2l
693 786
704 831
708 853
2s4 264
706 833
691
686 825
667 639
el? 2eM
406 41y
536 620
861
167 174
- 202 204
852
£58
2l1 216
354 393
5 53t
763 784
ell 21s
268 289
365 371
443 H4y
516 523
893 594
k&8 669
736 746
8z2& 840
670 677
275 eB2
750 776
702 839
785 799
856
1
875
1
207
1
1
1
173 c09

DETECTED: O

233 257 cb? 284 293
439 449 465 475 43]
631 648 657 679 6839
800 807 814 8a22 829

345 355 436 446 527

783 797 804 8le 819
23e 256 266 283 292
438 448 465 474 430
630 647 656 678 722

17¢ 178 180 182 184

“;

Se4 834 535 S46 547
601 607 bl4 1S _ .BeS
675 676 683 b84. .~ gA8S
747 748 749 760 /. W3
855 ~
687 703 5
291 366 373 382 §S7
778 860 B&2 864 866
806 82l
§

DEFAULT GLOBALS GENERATED: O )
#,DOMA. SEQ/SOL/CRF /PAGNUM/NL : TOC=SYSMAC. CO,DOMAR. P11

MO2

309
438
723
843

316
506
730

618

g41
315

324
530
741

628

348
754

3c8
€57
7bb

357
556
768

194

375
769

374
565

384
582

383
S8l

198

430
589

399
588

200
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COMR.PL1

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

RUN-TIME: 21 23 1 SECONDS
RUN-TIME RRTIO: 304/47=b.4

CORE USED:

¢

33K (85 PAGES)
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