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RBSTRACT

THIS IS A TEST OF THE JSR, RTS AND RTI INSTRUCTION, IT IS ALSO
THE FIRST TIME THE REGISTER & HAS G_EN “PUSHED AND’POFPED".

REQUIREMENTS

EGUIPMENT

PDP-11/20 STANDARD CCMPUTER
STORAGE

2.2.1 PROGRAM STORAGE - THE ROUTINE USES MEMORY
FROM 0000 TC S0OC.

LORDING PROCEDURE

METHOD

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED.
STARTING PROCEDURE

CONTROL SWITCH SETTING

THE PRUGRAM STARTS AND RESTARTS AT 200

STARTING RDDRESS OR ADDRESSES

(R) 200 = STARTING ADDRESS

PROGRAM AND/OR OPERATOR ACTION

LOAD PROGRAM _INTO MEMORY. (BOTTOM 4K)

SEOTNS%&% REGISTER TO STARTING ADDRESS. (200)

SS.
PRESS START.
THE PROGRAM WILL LOOP.
AND RING R BELL RFTER A FIXED NUMBER OR ITERATICNS
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OPERATION PROCEDURE
OPERATIONAL SWITCH SETTINGS
NO SWITCHES ARE USED
SUBROUTINE ABSTRACTS
5.2.1 BEGIN SA 200
5.2.2 SCOPE

IS A "NOP_THAT IS PLACED BETWEEN ERCH SUBTEST

IN THE INSTRUCTION SECTION. IF A SCOPE LOOP IS NEEDED.
INSERT A BRANCH TO THE PREVIOUS SCOPE LOCATION AT

THE CURRENT SCOPE LOCATION. (NOTE NOP=240)

5.2.3 l.'.l..I
%&%CRTES TE &INIOI.E ADDRESS THAY

TAGS THE FRILING
NCORRECT DATR AT THE TI

ME OF THE FAIL-
Wnc DATA nzcxsregeon 3"'“ Y? L NRETS ey — ,
5.2.4 TRAPCATCHER
THIS IS A SERIES OF INSTRUCTIONS DESIGNED TO DETECT AND ¢
ISOLATE UNEXPECTED TRAPS AND INTERRUPTS, THAT OCCUR IN THE

mmmxmmrvscronmormm
THIS nouu 1S: THE VECTOR ENTRANCE
ssm’% 10 THE NEXT

QUENTIAL WORD WHICH WILL CON-
TAIN n oooogn (THIS LOCATION IS ALSO THE STATUS
WORD FOR THAT VECTOR BUT THIS WILL HAVE NO EFFECT
ON IT ALSO BEING THE NEXT INSTRUCTION).

REGISTER S1% GHOCLD BE EXARINED TO DETERMINE 70 CONTEATS,
TE" LOCATION TIE PROCRAN HAS AT, W ‘?&mmmm

PC or m:u'"xgimc; m”'rououmé THE ms u-zns THE
TRAP OCCURED)

PROGRAM AND/OR OPERATOR RCTION

s.3.1 LOMING AND STMTIM RT aoo STARTS THE TEST. IF
W% DETEC SHILL BE A D-H.T
Tunes it el R
OATION FOLLOWING THE HALT. THE BRMCH INSTRUCYIM
SHOULD BRANCH YOU TO THE PREVIOUS SCOPE LOCATION.
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PAGE 4
ERRORS
ALL ERRORS WILL CAUSE R HALT.
ERROR RECOVERY

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

RESTRICTIONS
STARTING RESTRICTION

NONE

OPERATIONAL RESTRICTION

NONE

MISCELLANEOUS

EXECUTION TIME

FOR THE TEST ABOUT 2 MINUTES

PROGRAM DESCRIPTION

THIS IS FIRST PROGRAM THAT USES THE STRCK REGISTER
SIX IS TES TO SEE nm IT INCREMENTS

AND DECREMENTS
TRANSFERED TO THE STACK
HIJ Tlﬂ‘l’ %E S%RCK ALSO TRANSFERS CORRECTLY

S_INCREMENTED TWO
S SET UP

WHEN USING THE RTI INSTRUCTIW THE_STACK
RESULTS STATUS 1
LEVEL SEVEN DEEP

1
WORDS SULTS ARE TESTED TO _SEE IF _THE
CORRECTLY. THE JSR AND RTS ARE TESTED TO A
LISTING

FLOW CHART(S)
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16l %

E NT
S AND RTI INSTRUCTION

162
163 s TEST 13
164 ;gopmmm 5970 DIGITAL
165 s TEST JSR, RT
{E? ﬁLP?Pll Ts»u!:lliounmz TEST
168 SCOP%O
159 NoP=24
i;é LEE;.S
173 00000D Y]
174 000002 HALT
17S 00000 . 42
176 DO0000E HALT
177 000010 .42
178 000012 HALT
in 000014 .¢ET
187 00098 g
182 000022 HALT
183 000024 .42
lm .o mT
185 .42
186 HALT
187 .+
138 HALT
189 .4
190 HALT
191 .42
152 HALT
193 .4
154 HALT
1% D900 HALT
195 D00060 s
198 000000 HALT
199 000066 .42
00 000023 Hes
ggg 833355 ﬁf%'
333853 HALT
i g% 000200 .=c00

FO1

QUIPMENT CORP., MAYNARD MASS.

;STRCK POINTER

;s TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ADDRESS
s TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ADDRESS
s TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS RDDRESS
; TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS RDDRESS
; TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ADDRESS
s TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ADDRESS
; TRAPPED TO PREVIOUS ARDDRESS
; TRAPPED TO PREVIOUS ADDRESS
s TRAPPED TO PREVIOUS ADDRESS
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38

000200 000240 SCOPE :TEST ABILITY OF JSR TO JUMP
210 000202 012706 003432 MOV 8BUFF,LP :SET UP LINK PO%NTER
515 m 7 000002 JSR %0, .+b ;J&R AROUND HAL
aia 1 HLT :JSR FAILED TO JuMP
214 000214 SCOPE -TEST PC+2 TO RE
215 000216 3%32 003432 0 #BUFF,LP :SET UP LINK POINTER
216 000222 004067 000000 ISR /o L+4 :JSR_TO NEXT INSTRUCTION
217 % 022700 ' %0 TEST REG O FOR CORRECT MOVE
218 001401 BEOQ .+¢| :BRANCH IF CORRECT
553 000234 000000 HLT *REG O VALUE NOT CORRECT

000236 -TE T CREIENT
555 01%0e 003432 ROV T WBUFF,LP 7 P LI Is’
223 000244 004067 000000 JSR %0, . +4 :JSR T0O hEx‘l’ msmuc
224 000250 003430 CMP LP) #BUFF-2 - TEST u.m FOR mmm. MINUS 2
225 000254 001401 BEQ L+l sBRANCH 1F CORRE
% 600020 HLT s LINK POINTER nor comecr
228 000240 SCOPE :TEST TRANSFER OF (REG 0) TO (LP)
gzag 000262 gxmo 1772777 583 :-IF%OLP éngEg.I%E Rgglu ng ONES
23 % uﬂuoaam? 000 JSR %0, . +4 '.I MP TO uzxr INSTRUCTION
23 000276 ng 003126 177777 35"5 aujr-a,s-x :TEST BUFF-2 FOR ONES
533; % % HLT : (REG) WAS NOT TRANSFERED TO LP
236 mnaxg 000240 SCOPE sEST P momscr THE LITERAL
g unca{s 0% oooamg 5‘&‘5 33”55 liE Tgssn THE HLT
239 %a %3% HLT : JSR rmf.eo
zz:? 000240 OPR :SHOULD JUMP TO HERE
242 000240 SCOPE s TEST JSR INDIRECT A LOCATION
243 000330 012706 003432 MOV $BUFF,LP :SET UP LINK POINTER
g-sv % m 000000 JSR %0,3. 44 : JSR Nger NEXT LOCATION

L4 :POINTS TO OPERATE INSTRUCTION

246 000342 000000 HLT :FRILED TO JSR TO OPR
a;; 000344 000240 OPR :SHOULD JSR
249 00034 000240 SCOPE
250 000350 012700 000364 MOV 8.+14,%0 :POINT TO BRANCH .+4
251 000354 012706 003432 MOV $BUFF LP :
252 000360 004010 JSR %0, 3%0
253 000362 W HLT sCURRENT REG USED INSTEARD OF PREVIOUS
254 D00364 1 BR 4
255 (000366 000000 HLT
266 000370 020027 000362 . CMP %0, 8.6
257 000374 001401 BEQ 44
258 000376 000000 HLT sREG O NOT SET CORRECTLY
% _ s TEST Jsgc&ro DECREMENT

s i
261 DO0M0z glc acimc 003432 MOV $BUFF,LP sSET UP STACK
262 00OMDE 012700 000416 MOV $.+10, /o *REG O POINTS TO THE HWLT




101

MAIN. MACY1l 27(732) O01-0CT-76 11:05 PAGE 9
DOMA.P11

Pl
263 000412 004740 TSR %7, =(0) s TEST THE AUTO DECREMENT
assg 000416 000008 EIET -+ DID NOT AUTO DECREMENT
Ss; %53 333829 000414 CMP %0, 8.-Y4 .
267 000424 001401 BEQ 44
gga 000426 000000 HLT :FALSE AUTO DECREMENT
g s TEST THE RTS INSTRUCTION
272 000430 000240 - SCOPE - TEST (REG) TO (PC)
Sﬁ %g gx% %333 MOV SBUFF,LP :SET UP {fmx POINTER
1 MOV §.+10,%0 :RETURN TO REG 0
275 000442 000200 RTS %0 :RETURN RS SPECIFIED BY (REG 0)
276 DOOYNY 000000 HLT :RTS FAILED
% 000446 000240 OPR :SHOULD RETURN HERE
279 0004S0 000240 SCOPE sTEST (LP+2) T0 (LP)
280 000452 012706 003432 MOV ¥BUFF,LP :SET UP me POINTER
31 000456 012700 00046M MOV 8.+6,%0 :SET UP (REG 0)
000462 000200 RTS %0 :RETURN TO mec
000464 020627 003434 . CMP LP, 8BUFF+2 :LP SHOULD BE I mrm:n
284 000470 001401 BEQ 44
sgg 000472 000000 HLT :LINK POINTER NOT CORRECT
g 7 SCOPE s TEST ((LP)) TO (REG 0)
76 01 041101 002726 MOV $"RB, BUFF *ASCII (AB) TO BUFFER
289 012706 003432 MOV . MBUFF,LP :SET UP LINK POINTER
sgo 10 % 000516 MOV §.46,%0 :RETURN POINTER T0 O
1 14 RTS %0 :RETURN INSTRUCTION
292 000516 020027 041101 CMP %0, #"AB s TEST ((LP)) TO REG 0)
293 D00S22 001401 BEQ 44 :BRANCH IF EQUAL
g 000524 000000 HLT :REG O NOT EQUAL ASCII “RB"
296
297
298 :
299 000001 N=N+1
300 000526 (000240 SCOPE :TEST ABILITY OF JSR TO JUMP
301 000530 %‘m 003432 - MOV $BUFF ,LP :SET UP LINK POINTER
302 000534 167 000002 JSR %1, .+b :JSR AROUND HALT
g- 0O0SY0 000000 HLT :JSR FAILED TO JUMP
i m:uswm5 e Do 003432 383"‘ uaurr LP TE? et ropgs ﬁtén
g % 000000 JSR 44 §§R ? réxr ngmucnon
308 %ﬁ oa'ﬁgx 000SS4 35" .. ‘4/1 s TEST REG 1 ron comecr MOVE
3{? %&9 gmoﬁ HL :&"”E”m””'ﬁ CORRECT
312 000SEM 000240 SCOPE s TEST oecnacm
313 000566 012706 003432 MOV $BUFF,LP :SET UP LINK POINT m
gw w 000000 JSR %1, .44 :JSR 10 rcxr ms RUCTION
15 003430 CMP LP. $BUFF-2 es un FOR INITIAL MINUS 2
gxs % BEQ L+ I
3{; 000604 HLT °LINK POINTER nor CORRECT

!
i
i
i
]

e -
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319 000606 000240 SCOPE : TEST TRANSFER OF cnsc 1) T0 (LP)

320 ooosxg 012701 177777 nov :'ﬂu*?lw xmnm.ngK Rﬁgx ONES

gg @g& @g §83336 (B et ke Y5 RENS mé?nﬁcnou

02600 177777 CMP eu#r-a 8- : TEST BUFF-2 FOR 0

324 000632 001401 BEQ

g 000634 000000 HLT : (REG) WAS NOT TRANSFERED TO LP
000240 SCOPE :TEST JMP INDIRECT THE LITERAL

328 000640 012706 003432 MOV $BUFF,LP :SET UP POINTER

329 000e4d 004137 000852 JSR %1,38.+6 :JMP OVER THE HLT

330 0006SO 0OOOCO HLT : JSR FAILED

% 000652 000240 OPR -snouw JUMP TO HERE

333 000654 000240 SCOPE s TEST JSR momscr A LOCATION

334 000656 012706 003432 MOV $BUFF,LP :SET UP LINK POINTER

335 000662 004177 000000 JSR %1,d. 44 JS DEFERED NEXT LOCATION

33% 000666 000672 N :POINTS TO opsnms INSTRUCTION

337 000670 000000 CHLT :FAILED TO JSR TO OFR

g 000672 000240 OPR :SHOULD JSR HERE

340 000674 000240 SCOPE

341 000676 012701 000712 MOV 8.+14,%1 :POINT TO BRANCH .+4

Y2 012706 003432 MOV $BUFF | LP

343 000706 004111 JSR %1, 3%}

344 000710 000000 HLT :CURRENT REG USED INSTEAD OF PREVIOUS

345 000712 000401 ER 44

346 000714 000000 HLT

347 000716 020127 000710 CMP %1,8.-6

348 000722 001401 BEQ L+ .

349 000724 000000 HLT sREG 1 NOT SET CORRECTLY

350 s TEST JSR AUTO DECREMENT

351 000726 000240 SCOPE

352 000730 012706 003432 MOV 8BUFF,LP :SET UP STACK

353 000734 012701 000744 MOV $.+10, %1 *REG 1 POINTS TO THE HLT

354 000740 004741 JSR %7,-(1) :TEST THE AUTO DECREMENT

355 000742 000401 BR .+

355 000744 000000 HLT sDID NOT AUTO DECREMENT

357 000746 020127 000742 CMP 8. -4

358 000752 001401 BEQ .+¢|

3333 000754 000000 HLT :FALSE AUTO DECREMENT

325 ;TEST THE RTS INSTRUCTION

363 000756 000240 SCOPE TEST (REG) TO (PC)

364 000760 012706 003432 MOV $BUFF,LP :SET UP LINK POINTER

365 0007eN 012701 000774 MOV $.+10,%1 *RETURN TO REG 1

366 000770 000201 RTS %1 *RETURN RS SPECIFIED BY (REG 1)

367 000772 000000 HLT :RTS FAILED

3323 000774 000240 OPR 3SHOULD RETURN HERE

370 000776 000240 SCOPE ;TEST #LP+2) T0 (LP)

371 001000 012706 003432 MOV $BUFF ,LP .se LINK POINTER

372 001004 012701 001012 MOV 8. 46, %1 :SET w nsc 1)

373 001010 000201 RTS %1 RETURN TO (REG 1

374 001012 020627 003434 CMP LP, $BUFF+2 :LP SHOULD BE xucaznsm:n
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001054
001056
oL 062
001066
001070
001072
001076
001102
001106
401 001110
402
403 001112
404 001118
405 001120
406 001124
408 001130
408
410 001134
411 001136
412 001142
413 001146
414 001152
415 001160
416 001162
$17
418 001164
419 001166
420 001172
421 001176
422 001200
423
424 001202
425 001204
426 001210
2 B
459 001529
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001401
000

012706
00

001220
000248
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BEQ
HLT

S
gy oy

001044 MOV
041101

003432 MOV
0000Ce

001102 CHMP
003432
000000

1777277

177777 CMP

003432
001200 JSR

003432 MoV
000000

KO1

.44

l"ﬂp #BUFF

8. +6, %1
. e
% L]

4

#BUFF ,LP
%2,98.+6

$BUFF ,LP
%2,d. 44

iSET WP L

;LINK POINTER NOT CORRECT
; TEST ((LP)) T0 (REG 1)

L Ol B TR

sRETURN POINTER TO 1
;RETURN INSTRUCTION
TEST ((LP)) TO REG 1)
; BRANCH IF

EQUAL
;REG 1 NOT EQUAL ASCII "AB"

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

;JSR AROUND HAL

;JSR FAILED TO JumMP

;TEST PC+2 TO REC 2

LINK POINTER

;JSR_TO NEXT INSTRUCTION
: TEST REG 2 FOR C?RREC MOVE
sBRANCH IF CORREC

sREG 2 VALUE NOT CORRECT

ugecaatm OF rs‘ﬁp
an » "rgr%g%oﬁo?nmm. MINUS 2
:BRANCH }F CORRECT

:LINK POINTER NOT CORRECT

T_TRANSFER OF (REG 2) T0 (LP)
TIALIZE REG 2 TO ONES
INK POINTER
INSTRUCTION
TESY BUFF-2 FOR ONES

; (REG) WAS NOT TRANSFERED TO LP

gE?T I}H’ {mIECT THE LITERAL

:JMP OVER THE HLT
; JSR FRILED
:SHOULD JUMP TO HERE

;TEST JSR_INDIRECT A LOCATION
:SET UP LINK POINTER

ISR DEFERED NEXT LOCATION
:POINTS 10 OPERATE INSTRUCTION
FRILEB 10 JSR TO 0P

C-Q
%
355
§
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431 001222
432 001224
433 001230
434 001234
435 001236
435 001240
437 001242
438 00144
439 001250
440 001252
441
442 001254
443 001256
w44 001262
445 001266
44§ 001270
W7 001272
448 001274
449 001300
450 001302
451
452
429 001304
455 001306
456 001312
457 001316
458 001320
459 001322
460
461 001324
462 001306
463 001332
4ed 001336
4ES 001340
466 001344
467 001346
A
469 001350
470 001352
471 001360
472 001364
473 001370
474 001372
475 001376
476 001400
477
478
479
480
ug]

482 001402
483 001404
484 001410
485 001414

——— e ———— i ot e S s
.

LO1
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SCOPE

012702 001240 MOV B.+14,%2
012706 003432 MOV SBUFF LP
004212 JSR %e, %8
0C0000 HLT
000401 BR 44
000000 HLT
020227 001236 CMP %2, 8.6
001401 BEQ .44
000060 HLT
:TEST JSR AUTO DECREMENT
000240 SCOPE
012706 003422 MOV 8BUFF,LP
012702 001272 MOV 8.+10 %2
004742 JSR %7,-(2)
000401 BR .44
000000 HLT
27 001270 CMP %2,8.-Y4
001401 . BB .¥
‘;:ﬁ:HLT
:TEST THE RTS INSTRUCTION
000240 SCOPE
012706 003432 MOV 8$BUFF,LP
012702 001322 MOV 8. +10 %e
000202 RTS %@
000000 HLT
000240 OPR
000240 SCOPE
012706 003432 MOV #BUFF,LP
012702 001340 MOV 8.46,%2
000202 RTS %2
020627 003434 CMP LP, 8BUFF+2
001401 BEQ .+
000000 HLT
000240 SCOPE
012767 041101 002052 MOV $"AB, BUFF
012706 003432 MOV $BUFF,LP
012702 001372 MOV 8.+, %2
000202 RTS %@
020227 041101 CMP %2, $"AB
001401 BEQ L+
NONNN0 HLT
000003 N=N+1
000240 SCOPE
012706 003432 MOV 8BUFF,LP
004367 000002 JSR %3, .46
000000 HLT-

;POINT TO BRANCH .+4

; CURRENT REG USED INSTERD OF PREVIOUS

;REG 2 NOT SET CORRECTLY

;SET UP_STRCK
:REG_2 POINTS TO THE HLT
: TEST THE AUTO DECREMENT

;DID NOT AUTO DECREMENT

;FALSE AUTO DECREMENT

TEST (REG) TO (PC)
:SET UP (INK POINTER
:RETURN TO REG 2
:RETURN RS SPECIFIED BY (REG 2)
:RTS FRILED
:SHOULD RETURN HERE

; TEST (LP+2) TO (LP)

:SET UP LINK POINTER

:SET UP (REG 2)

sRETURN TO (REG 2)

;LP SHOULD BE INCREMENTED
;LINK POINTER NOT CORRECT

; TEST ((LP)) T0 (REG 2)
sASCII (AB) TO BUFFER
sSET UP LINK_POINTER
sRETURN POINTER T0 2
sRETURN INSTRUCTION

s TEST ((LP)) TO REG 2)
sBRANCH IF EQUAL

sREG 2 NOT EQUAL ASCII "AB"

T RGILITY OF JSR TO JuMP
POINTER

S

T

R RROUND HALT

R FRILED TO JuMP
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CO3432
000000
001430

003432
000000
003430

177777
003432
000000

001724

003432
001526

003432
000000

001566
003432

001564

003432
001620

001616

177777

MO1

SCOPE
MOV caurr LP
JSR .+4
CMP a %3
BEQ . +4
HLT
SCOPE
MOV usu'r LP
JSR +4
CHP LP #BUFF-2
BEQ .+
HLT
SCOPE
MOV 1,%3
MOV sautr LP
JSR %3, . +4
CMP BUFF-2, #-1
BEQ y
HLT
SCOPE
MOV $BUFF,LP
JSR %3,a4. 46
HLT
OPR
SCOPE
MOV #BUFF ,LP
JSR %3,3.+4
.4
HLT
OPR
SCOPE
MOV #.+14,%43
MOV uau FILP
JSR %3, %3
HLT
BR L4
HLT
CMP %3,8.-6
BEQ 44
HLT

: TEST JSR AUTO DECREMENT
SCOPE
MOV $BUFF,LP
MOV $.+10 %3
JSR %7,-(3)
BR 4+
HLT
CMP %3, 8. -4
BEQ )
HLT

~ s BRANCH tr cona

; TEST PC+2 TO REC 3

sSET UP LINK POINTER

s JSR_TO_NEXT INSTRUCTION
sTEST REG 3 FOR CORRECT MOVE
sBRANCH IF CORREC

sREG 3 VALUE NOT CORRECT

; TEST DECREMENT OF LP
:SET UP LINK POINTER

:JSR T0 NEXT TNSTRUCTION

T_(LP) FOR INITIAL MINUS 2

sLINK POINTER NOT CORRECT

; TEST_TRANSFER OF (REG 3) T0 (LP)
s INITIALIZE REG 3_T

:SET UP LINK POINTER

:JMP_TO NEXT INSTRUCTION

; TEST BUFF-2 FOR ONES

; (REG) WAS NOT TRANSFERED TO LP
; TEST JHPOINDERECT THE LITERAL

iSET UP P
;JMP OVER THE HLT

:JSR FRILED
:SHOULD JUMP TO HERE

; TEST JSR INDIRECT A LOCATION
:SET UP LINK POINTER

: JSR DEFERED NEXT LOCATIO
:POINTS TO OPERATE INSTRUCTION
sFAILED TO JSR_TO OPR

sSHOULD JSR HERE

;POINT TO BRANCH .+4

; CURRENT REG USED INSTEAD OF PREVIOUS

;REG 3 NOT SET CORRECTLY

;SET UP_STRCK
sREG_3 POINTS TO THE HLT
sTEST THE AUTO DECREMENT

;0ID NOT AUTO DECREMENT

;FALSE AUTO DECREMENT
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.P
S43
sS4y
S45 001632
S46 00 634
47 1&40
48 001644
S4s 001646
SS0 001650
Ss1
S52 0016S2
S53 001654
001660
001664
001666
881572
1674
001676
001700
001706
001712
001716
001720
001724
001726
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NO1

; TEST THE RTS INSTRUCTION

000240 SCOPE
012706 003432 MOV
86%583 0C1650 MOV
RTS
200000 HLT
0 OPR
0240 SCOPE
012706 003432 MOV
012703 001666 MOV
000203 RTS
020e27 003434 CMP
006386 BEQ
a0 HLT
0240 SCOPE
012767 041101 0O01SeM MOV
012706 003432 MOV
012703 001720 MOV
000203 RTS
020327 041101 CHMP
0014C1 BEQ
000000 HLT
000004 N=N+1
0240 SCOPE
12706 - 003432 MOV
004467 000002 JSR
0008Q0 HLT
000240 SCOPE
012706 003432 MOV
004467 000000 JSR
f ws ‘
000006 HLT
000240 SCOPE
012709 003432 MoV
004467 000000 JSR
i o
000006 HL
000240 SCOPE
012704 1 ggx
026 001376 1 cHP
1 -2

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

uBUFF LP
83+s /3

LP, 8BUFF+2
L44

$"AB, BUFF
#BUFF,LP
$.46, /3

3, 408
44

$BUFF,LP
74, .46

OBUFFQLP
' 74
.+4

$BUFF,LP
%N, . +4

+TEST (REG) TO*(PC)
:SET UP LINK POINTER

RETURN TO REG 3

RETURN AS SPECIFIED BY (RE3 3)
:RTS FAILED

snouw RETURN HERE

TEST (LP+2) TO (LP)

SET UP LINK POINTER

:SET (REG 3)

RETURN T0 (REG 3)

;LP SHOULD BE INCREMENTED

;LINK POINTER NOT CORRECT

; TEST_((LP))_TO (REG 3)
;ASCII (AB) TO BUFFER

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

sTEST ((LP)) TO REG 3)
sBRANCH IF EQUAL

;REG 3 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 4

sSET UP LINK POINTER

s JSR_TO NEXT INSTRUCTION

s TEST REG 4 FOR CORRECT MOVE
;BRANCH IF

;REG 4 VH.I.E NOT CORREC\.‘
; TEST DE

:SE T UP LINK POINTER
:JSR TO NEXT INSTRUCTI
(LP) FOR INITIRL MINUS 2

R ot comecr

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

:%ﬁiTIﬂLE NK POINTER —
i To

INSTRUCTION
TEST BUFF-2 FOR ONES

; (REG) WAS NOT TRANSFERED TC LP
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LSWRIN, MRCYLL 27(732) 0i-0CT-76 11:C8 FAGE IS

DOMR. P11
333
002040 00024 SCOPE :TEST IMP momscr THE LITERAL
£30 D020 2098 oonuaz MOV~ WBUFF LP 'SET UP POIN TER ”
B 004437 002054 ISR %4, a8, +6 . JMP OVER THE HLT
55 % 000000 MLT FAILED
& 002054 000240 OFR -snouw JUMP TO HERE
SCOPE TEST JSR momscr A LOCATION
% 205588 g?wu 003432 M3V 8BUFF,LP :SET UP LINK POINTER
£08 &e&g oowa% 000000 TSR %d, 9. +4 :JSR DEFERED NEXT LOCATION
23 255570 Bason it iERINTS 18 (ERROTE pnsTRUCTION
§§2 002074 000240 OPR 1SHOULD JSR MERE
¢
i PR B e o o s o
815 002104 012706 003432 MOV 8EUFF . LP
£16 002110 DONNIN JSR M, %4 e
gx; %ﬁ% mmocli &r s :CURRENT REG USED INSTERD CF PREVIOUS
1 :
%go HLT
S e e
HLT :REG 4 NOT SET CORRECTLY
% :i: s TEST Jsgcgggo DECREMENT
825 00213 ulm : 003432 $BUFF,LP :SET UP STACK
' MOV 8.+10. %4 :REG 4 POINTS TO THE MWLT
Lz’a? %i% g%lsﬁ spssien gﬂsn /zq-(fn :TEST THE AUTO DECREMENT
Iﬁ i“-.‘é M HLT :DID NOT AUTO DECREMENT
B By we R 2
;;:g maxg HLT :FALSE AUTO DECREMENT
& s TEST THE RTS INSTRUCTION
' » :TEST (REG) TO (PC)
% %ig 003432 5,.53"‘ $BUFF,LP :SET UP LINK POINTE
£38 002166 012704 002176 MOV 8.+10,%4 :RETURN TO REG Y
£33 i7e : ar; 74 RETURN RS SPECIFIED BY (REG %)
B3 Dosird Bonoos o e LU 80
g:% 002176 000240 : D RETURN HERE
s TEST (LP+2) TO (LP)
234 -. Wm 003432 gcog's 8BUFF,LP :SET UP LINK POINTER
g4S 002206 012704 002214 MOV s +6, %4 :SET UP msc Y)
919 002212 m R"[; nsr T0 (REG 4
g47 002214 003434 gz qunaurna BE mcnsnsmzo
!;:;45 39508 u.? .um POINTER NOT CORRECT
51 000240 SCOPE sTEST uum T0 (REG 4)
' 0222k v FF ‘A R
£25 D055 Oic786 Oosum oMe HOV  BUEFLP 827 Up L INK BOINTER
gS4 002240 012704 002246 MOV n.os 74 sRETURN POINTER 0 4

B ————

i
|
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LWRIN, MRCYLL 27(732)

OOMA.P1L

655 0C2244 000204

656 002g4e 020427

657 002252 00140l

658

859

660

661

bbe

663 000ags

bbY

cee

667 Obosed (osoes

ggg 00227; 0%2?5?

670 Oose7e 00o00s

671 002300 000000

g;% 002302 000240

674

678 Ofowe igroe

676 002312 012767

877

E78

679 002326 001401

ggﬂ 002330 000000
|

65 O0eum

002334 01276

B84 00c342 012709

Egg 002346 0127t

687 002356 853535

01-0CT-76

Q41101

001150
002
0034

003432
0023ce

003436

000357
003432
002360

001140

001112

001072
001086

cae

11:05 PRGE 16

RiS %4
CMP 4, 8"AB
BEQ .44
HLT
N=N+1

; TEST RTI_INSTRUCTION
SCOPE
CLR BUFF+2
MOV $.+16,BUFF
MOV IBLFF LP
RTI
HLT
OPR
SCOPE
MOV 8BUFF ,LP
ggg s.+10,BUFF
CMP LP, sBUFF+4
BEQ .+
HLY
SCOPE
MOV 8357 ,RUFF+2
MOV $BUFF,LP
MOV 8. +12 BUFF
CCC
RTI

;RETURN INSTRUCTION

s TEST ((LP)) TO REG ¥)
sBRANCH IF EQUAL

sREG 4 NOT EGUAL ASCII "AB”

((LP)) TO (PC)
TI STATUS
POINTER TO BUFFER
UP BUFFER POINTER
RETURN
FRILED
SHOULD RETURN HERE
-;E?T THAT (LP) +4 TO LP
POINTER

§n£ TURN STR

;SET UP
;CLEAR CONDITION CODES
;RETURN




002360

689
630 002362

691

002364

692 002266

633
oM™
6935
6%
697

CEREP R

~~
[ d o

SudgNpiaiNog

Shand 55

5
2
:

S B

:

h

g

JRIN, MACYLL 27(732)
DOMA.PL1

8
[y
L
o
P

&

ol B

8
B
8
Poms

=

160 BB

E
&

B

EE;

01-0CT-76 11:05 PAGE 17

:
%

001012 MOV

;TEST JSR %2, X
OPE

=
g

.44
¥
.44
.

D02

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

s ZERO T0 STATUS
:SET CONDITION CODES
:RETURN

;Z NOT CLEARED
;V NOT CLERRED
+N NOT CLERRED
;C NOT CLEARED

;SETUP LINK POINTER
sJSR AROUND HALT

TSR
tJSR %7, .46 FAILED

S LR
s TEST(LP) 933 fuxrnL MINUS 2

;LINK POINTER NOT CORRECT

;SET UP LINK POINTER
; TEST CONTENTS FOR STARCK FOR RETURN PC
; CONTENTS NOT CORRECT
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e = e A i R D i - Sl . 2

NN E R RER 0D

Yo

002580 (0CO&40

002630 000610

el B
-
:

003434

5
=

RTS?D:

RTS7F:

63:%N. MACYll 27(732) 01-0CT-76 11:05 PAGE 18

; TEST RTS %7
SCOPE

RTS7B:
RIS7C:
RTS7A:

MOV

EO2

8BUFF,LP
$RTS7F, BUFF

.m?’E BUFF-2

%7,

SRTS?D, BUFF
.Y

lﬂ}? EFF
unrsré BUFF-2
onrs7c BUFF+2

LP, sBUFF+2
_+4

;SET_UP_LINK POINTER
s CONTENT OF STACK

; SHOULD SWAP (PC) AND (BUFF)
sSTACK NOT INCREMENT

:STACK NOT DECREMENTED
sSTACK SHOULD STAND STILL

;PC DID NOT GO TO BUFF

ST LR T

:SET UP FOR FALSE DECREMENT
:SET UP FOR FALSE INCREMENT

; STRCK POINTER DID NOT INCREMENT

-




A iy e S . . i SIS 5 Cn e SIS S B Wit S, P

6333" MACY1l 27(732)
P11

Rt R NS DRSS LS RRRR R PR RRR LA

'

ZEdgd

002646 000240
002650

01-0CT-76 11:05 PAGE 19

i

10

n

-

M

000530

;TEST A JSR TO R JSR
SCOPE

FO2

MOV 8BUFF,LP
Jsg %7, .4k
JSR %, .46
HLT
EEP 8.-2,BUFF-Y4

Q .44
HLT
CHP LP, $BUFF-Y4
acg .44
HL

:TEST AM RTS TO A RTS
ROV = WBUFF.LP
MOV og¥§f.—(s)
MOV SRTS2. - (B)
RT %7
HL

RTS2: RTS %7
HLT

R7S1: SC
§C
MOV $BUFF,LP
CLR FLAG
JSR %7 , SUBR2
ST  FLAG
BMI 44
HLT
SCOPE
MOV 8BUFF,LP
JSR %7, SUBR1
BR .+
HLT
SCOPE
MOV 8BUFF,LP
CLR FLAG
JSR %7 , SUBR3
15T FLAG
BH .+
HL
SCOPE
MOV $BUFF ,LP
CLR FLAG
JSR %7 , SUBRY
151 FLAG
BMI .44
HLT
SCOPE

;JSR FAILED
;JSR TO JSR FAILED

;STACK NOT PUSHED FOR TWC JSR

;PC ON STRCK WRONG

sSET STRCK UP
;SET STACK UP

;STRCK DID NOT POP
;RTS TO RTS FAILED

; SHOULD COMPLIMENT FLAG
; TEST FLAG
;FLAG NOT COMPLIMENTED

s IMMEDIATE RETURN
;RTS AT SUB! FRILED

;JSR OR RTS TWO DEEP
;FRILED :

;JSR OR RTS THREE
;DEEP FRILED




o ————

MRIN, MACYLL 27(732)
DOMA.P11

003064

=

De 50 Bt Pt ot Bt 8 s s P
OO N LW O
e e e

HEBERRORECRERRCE Dot
RERERFCR2RBPRERE FRE

BB Pt Pt fe et f Bl Bt fs et B fom Bt B e B

BESE
5

003174 (000277
003176 012706

IR
1IK0

003212
003214

i

003222

00016

G

b ot R EE R E A R A A
g

004
000207
004767

A — 0 S . = o G W -

GO2

01-0CT-76 11:05 PAGE 20

003432

MOV #BUFF, LP
oooaas. CLR FLAG
00021 ISR %7, SUBRS

BMI et

HLT

SCOPE
003432 MOV caurr LP
200576 SR %

1 ISR % suans
000200 15T

BMI +u

HLT

SCOPE

CeC
003432 MOV $BUFF ,LP
000160 CLR FLAG
000146 JSR %7 , SUBRB

BMI 44

HLT

BNE .4

HLT

HLT

BCS 44

HLT

SCOPE

SCC
003432 MOV $BUFF ,LP
-ggxgg CLR r%nc
5001 JoR %7 , SUBR®

BMI .+

HLT *

i

BVC 44

HLT

BC 4

HL
000070 iﬁélz LOOP

&k Loop
000062
000207 177566 MOV 8207, 34177566
177564 ;3{9 0177554
174712 rgﬁ IMP aoo

gmguip OF rscsrso SUBROUTINES
000032 SUBR2: ac

3% i
prroen oms? b e
177766 SUBRY: JSR %7 ,SUBR3

;JSR OR RTS FOUR
s DEEP FRILED

;JSR OR RTS FIVE
:DEEP FARILED

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

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

:ONE INSTRUCTION
EoﬁE DEEP

; TWO DEEP

; THREE DEEP
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DONR

003 Y4
ol
003330
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003310 000207
003312 004767
003316

003432 000000

01-0CT-76 11:05 PAGE 2l

177768
177766

RTS %
SUBRS: JSR %7 , SUBRY
RTS ue
SUBRE: JSR %7 ,SUBRS
RTS %7
FLAG: O

LOoOP: 0

.=.+100

BUFF: O
.END

HOZ2

sFOUR DEEP
;FIVE DEEP

; LOOP COUNT

il
1? :

15-'

i

- |
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Somn B oY BT e PERENGE TaBit

BUFF  0OC3432

0S5 PAGE 23
aég* 213 cee
g?l Sgﬂ ggé&
443 485 462
£16 ] S34
S%6 601 607

75 b7b% 678
729 733 734#%
768 7?3. 782
983! 938 797%
& o

458 4e 7

638 53 o4
%9 359 301
11

TEH 767 770
834 836 =B
8E2% 548 B7¢cs

1718 cl0% clS*
cEgE 301: 306:
90 5% gor
CL2g ¥ 579%
BS3#% bbI* B75#%
760% 768 773%
c08s 209 299
1708
1698 240 4?7
604 bll b4l
774 7808
775 7788
746 75348
748 7518
749 7528
736 7388 740
735 7398
734 7408
5820 209 214

3le 319
gig 418 424
B8 Bk o
;S? 759. 772
784 ' el
798 8 865
80S 8ES# 867

813 a7 8 869
o 133 17
g 18
238 244 e45
o84 290 293

-= USER SYMBOLS

e77
b72

e37#%

Y19%
S10#
01%
15%

803#
4els

*
663s
513

267
34

S50

G




MRIN. MRCYLL 27{(732) O01-0CT-76 11:05 PRGE 24

DOMR.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
336 341 345 347
384 393 398 399
436 438 439 444
489 490 491 496
€30 S35 537 539
S8z s87 s89 535
628 630 B3l 638
g9l 693 635 701
730 741 754 761
822 829 gal 833

e — e ———
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. mIN.
P11

¢

7

GETPRI
GETSWR

dsr=ats

e

=

T 8 8 8 & 8% & 8 8 B B % 8 8 B % % B N " 8B "B B "

S e R

MACY1l

er(?732)

01-0CT-76 11:05 PAGE 26

CROSS REFERENCE THBLE =-- MACRQ NAMES

209

300

39!

482

§73

KO2

e — . — — o ——
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- JMAIN. MACYL1 27(732) 01-0CT-76 11:05 PAGE 27
DOMA.PL1 CROSS REFERENCE TABLE =-- MRCRC NAMES

SUPR 1s |
STRAP i3
.STYPS s
.STYPD 1s
TYPE i
TYPO 1s
.S40CA g
1170 is

ST ——




MRIN. MACYIl 27(732) 01-0CT-76 11:05 PAGE 29

DOMA. P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS
BCC 710
BCs £9 835 849

2l 828 233 257 27 284 293

407 415 439 449 465 475 491
597 62l 63l 648 657 679 689

BMI 6393 786 800 807 814 ge2 829
BNE 704 83l 845
BFL 708 853 857
24 345 355 436 446 527
BVC 706 833 847
BVS 69l :
¢CC 825
CLR 667 699 783 797 804 gle 819

coM @6l

HALT 167 174 176 178 180 182 184

Ly ele 204

INC gse i

JNP gss x :

JSR ell elb eed 231 238 c4y ese
354 398 405 413 420 426

S3e s80 587 595 602

763 784 791 798 B80S 813 820

MOV eld els cee ee9 230 e37 243

B8Y . S
736 746 747 748 749 760 . M3
82k B40 855 5
RTI 670 677 687 703 <
RTS e75 eBe 29l 366 373 382 57
750 776 778 8e0 Be2 Be4 866
SCC 702 839 -
15T 785 799 806 gzl
TSTB 856 -
EnNRBL "1 £
.END 875 ' T
.LIST 1 I3k
MACR 207 3 B
L] mcno 1 = . 7\‘
L] "l- I ST 1 - e - - & b '
-REM 1 -
.REPT 173 e09 P

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: 0

#,0D0MA. SEQ/SOL/CRF /PAGNUM/NL : TOC=SYSMAC. CO,DOMA. P11

v
re 3

316
730

324
741

348
754

358
766

375
789

374
565

384
S8z

283
S8l

198

400
€39

399
ses

20C
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- DOMA.P1L CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

 RUN-TIME: 21 23 1 SECONDS
" ‘RUN=-TIME RATIO: 304/47=6.4
- CORE USED: 33K -{BS PAGES)

s
% i
[ /
. 3 /'
s gl
3 » -
3 :$ 3
At E [ ]
= -7 4.'0"
- P %2 S
\
-
% A
$ S
v
e
4
|

e |
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