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RBSTRACT

THIS IS A TEST OF THE JSR, RTS AND RTI INSTRUCTION, IT IS ALSJ
THE FIRST TIME THE REGISTER & HWAS BZEN “PUSHED AND'POFPED™.

ReQ!IIREMENTS

EGUIPMENT

PDP-11/20 STANDARD CCMPUTER
STORAGE

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

LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL RBSOLUTE TAPES SHOULD BE FOLLOWED.
STRRTING PROCEDURE

CONTROL SWITCH SETTING

THE PRUGRAM STARTS AND RESTARTS AT 200
STARTING ADDRESS OR ADDRESSES

(R) 200 = STARTING ADDRESS

PROGRAM AND/OR OPERATOR ACTION

LOAD PROGRAM INTO MEMORY, (BOTTOM 4K)

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

THE PROGRAM WILL LOOP.
AND RING A BELL AFTER A FIXED NUMBER OR ITERATIONS
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OPERATION PROCEDURE
OPERATIONAL SWITCH SETTINGS
NO SWITCHES ARE USED
SUBROUTINE ABSTRACTS
§.2.1 BEGIN SA 200
5.2.2 SCOPE

IS A “"NOP THAT IS PLACED BETWEEN ERCH SUBTEST

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

THE CURRENT SCOPE LOCRTION. (NOTE NOP=240)

5.2.3 HLT
INDICATES THE UNIQUE RDORESS THAT TAGS THE FRILING
SUBTEST., THE INCORRECT DATA AT THE TIME OF THE FAIL-
URE_MAY OR MAY NOT BE DISPLRYED IN REGISTER ZERO, WHICH
IS THE DATA REGISTER ON A HALT.

5.2.4 TRAPCATCHER
THIS 1S A SERIES OF INSTRUCTIONS DESIGNED TO DETECT AND
ISOLATE UNEXPECTED TRAPS AND INTERRUPTS, THRT OCCUR IN THE
TRAP AND INTERRUPT VECTOR ARER OF MEMORY.

THE PRINCIPRL OF THIS ROUTINE IS: THE VECTOR ENTRANCE
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHICH NILL CON-
TAIN A HALT (000000) (THIS LOCATION IS ALSO THE STATUS

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

IF T OCCURES IN THE TRAP OR 6NTERRUPT VECTOR RRER
REGISTE SIX SHOULD BE EXAMINED TO DETERMINE ITS CONTEATS,
THEN USE REGISTER SIX CONTENTS RS AN nooness T0 DETERMINE
n-z-:l.ocmxmncpacamunsn WHEN THE INTERRUPT OR
TRAP OCCURRED. (MEMORY RS SPECIFIED BY RE CONTAINS THE
;gggr o{t‘mési’"‘”“m" FOLLOWING THE INSTRUCTION WHERE THE

PROGRAM AND/OR OPERATOR ACTION

8.3.1 LORQING AND STARTING AT 200 STARTS THE TEST, IF
AN cRROR 1S DETECTED. THERE WILL BE R HALT,
WHEN R HALT OCCURS AND IT IS NECESSRRY TQ SCOPE ON
1T, 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 A HALT.
ERROR RECOVERY

ON_TRAP ERRORS ~ RESTRRT AT 200.
DEPRESS CONTINUE TO CONTINUE TEST

RESTRICTIONS
STRARTING RESTRICTION

NONE

OPERATIONAL RESTRICTION

NONE

MISCELLANEQUS

EXECUTION TIME

FOR THE TEST ABOUT 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, THAT THE CORRECT DATA IS TRANSFERED TO THE STACK
FROM THE REGISTERS AND THAT THE STACK ALSO TRANSFERS CORRECTLY
TO THE REGISTERS.

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

FLOW CHART(S)
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DOMA.PI ,
161 %
162
163 - TEST 13
164 COP\RIGHT 1970, DIGITAL EOUIPMENT CORP., MAYNRRD MASS.
165 s TEST JSR, RTS AND RTI INSTRUCTION
166 :POP11 suénourrns TEST
167 200000 HLT=HALT
168 000240 SCOPE=240
169 000240 0PR=24C
170 000240 NOP=240
171 000006 LP=%6 :STRCK POINTER
172 000000 .=0
173 000000 000002 “a2
174 0D0D0C2 000000 HALT : TRAPPED TO PREVIOUS ADDRESS
17 Q0DOOM 000006 .42
176 000006 000000 HALT - TRAPPED TO PREVIOUS ADDRESS
177 000010 000012 .+
178 000012 000000 HALT : TRAPPED TO PREVIOUS ADDRESS
179 000014 000016 .42
180 883853 000000 HALT : TRAPPED TO PREVIOUS ADDRESS
181 000022 .42
182 000022 0CO00O HALT : TRAPPED TO PREVIOUS ADDRESS
183 000024 000026 .+2
184 000626 0000CO HALT - TRAPPED TO PREVIOUS ADDRESS
186 000030 000032 .+

000032 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS
333333 000000 énér : TRAPPED TO PREVIOUS ADDRESS
00042 000000 HALT : TRAPPED TO PREVIOUS ADDRESS
0COO4S  DO0000 HALT : TRAPPED TO PREVIOUS ADDRESS
000052 000000 ﬁnfr : TRAPPED TO PREVIOUS ADDRESS
v s TRAPPED TO PREVIOUS RDDRESS
000062 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS
000066 000000 HALT : TRAPPED TO PREVIOUS RDDRESS
3883;2 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS

000076 .
000076 000000 HALT ; TRAPPED TO PREVIOUS ADDRESS
000200 .=200
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208 000000 N=0
209 000200 000240 SCOPE s TEST ABILITY OF JSR TO JUMP
210 000202 01270 003432 MOV usurr LP :SET UP LINK POINTER

51 083503 004067 000002 JSR Y :JSR AROUND HALT

aia 000212 000000 HLT :JSR FRILED TO JUMP

214 000214 000240 SCOPE s TEST PC+2 TO REC 0

215 0002)J6 012706 003432 MOV BUFF,LP 'SET UP LINK POINTER

216 0002.2 004067 000000 ISR %0, . +4 : JSR_TO NEXT INSTRUCTION

217 000226 022700 000226 CMP s 70 *TEST REG 0 FOR CORRECT MOVE
218 000232 001401 BEQ .+4 *BRANCH IF CORRECT

gég 000234 000000 HLT :REG O VALUE NOT CORRECT

221 00023 000240 SCOPE rzsr ozcnenenr OF LP

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

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

224 000250 020627 003430 CMP LP) 8BUFF-2 - TEST (LP) FOR INITIAL MINUS 2
225 000254 001401 BEQ L+4 -BRANCH }F CORRE

ggg 000256 G0DCO0 HLT :LINK POINTER uor connscr

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

230 00C266 012706 003432 MOV sautr LP :SET UP LINK POINTER

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

232 000276 026727 003126 177777 CHP eutr-a -1 :TEST BUFF-2 FOR ONES

233 000304 001401 BEQ

Sgg 000306 000000 HLT : (REG) WAS NOT TRANSFERED TO LP
236 000310 000240 SCOPE s TEST an INDIRECT THE LITERAL
237 000312 012706 003432 MOV $BUFF ,LP SET UP P 1 TER

238 000316 004037 000324 JSR %0, a8, +6 MP OVER THE HLT

233 000322 000000 HLT - JSR antsn

g:? 000324 000240 OPR :SHOULD JUMP TO HERE

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

244 000334 004077 000000 ISR %0,3.+4 :JSR DEFERED NEXT LOCATION

245 000340 (000344 e POINTS TO OPERATE INSTRUCTION
246 000342 000000 MLT :FRILED TO JSR TO OPR

g:g 000344 000240 OPR :SHOULD JSR HERE

249 000346 000240 SCOPE

260 000350 012700 000364 MOV 8. +14, %0 :POINT TO BRANCH .+4

251 0003S4 012706 003432 MOV $BUFF’LP

22 000360 0ON0I0 TSR %0, %0

253 000362 000000 HLT - CURRENT REG USED INSTERD OF PREVIOUS
254 000364 000401 BR LY

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 s TEST JSR AUTO DECREMENT

260 000400 000240 SCOPE

261 000402 012706 003432 MOV $BUFF,LP sSET UP STACK

262 000406 012700 CO0416 MoV $.+10,%0 sREG O POINTS TO THE HLT
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000414

003432
000446

003432
00464

003434

041101
003432
000S16

041101

003432
0000ce

003432
000000
000SSY

003432
000000
003430

002726

JSR
BR

HLT
CHP
BEQ
HLT

101

%“?,-(0)
L +4

0, %.-4
.49

; TEST THE RTS INSTRUCTION

8BUFF,LP
io+10 , 40

IBUFF LP
8. 46, %0

Z0
LPQIBUFF+E

$"AB, BUFF
4BUFF,LP
8, +6,%0

/8 $"AB
44

8$BUFF, LP
%1, .+b

$BUFF, LP
+4

l %1

.+

sBUFF ,LP
%1, .44

LP OBUFF-E
~+4

s TEST THE AUTO DECREMENT
:DID NOT AUTO DECREMENT

;FALSE RUTO DECREMENT

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

RETURN TO REG 0

RETURN RS SPECIFIED BY (REG 0)

:RTS FAILED

: SHOULD RETURN HERE

; TEST (LP+2) TO (LP)

sSET UP LINK POINTER

:SET UP (REG 0)

:RETURN TO (REG 0)

;LP SHOULD BE INCREMENTED

;LINK POINTER NOT CORRECT

s TEST ((LP))_TO (REG 13
:ASCII (AB) TO BUFFE

:SET UP LINK POINTER
:RETURN POINTER T0 O
:RETURN INSTRUCTION

sTEST ((LP)) TO REG 0)
:BRANCH IF EQUAL

:REG 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 1

iSET UP LINK POINTER

:JSR_TO NEXT _INSTRUCTION
:TEST REG 1 FOR CORRECT MOVE
:BRANCH IF CORRECT

:REG 1 VALUE NOT CORRECT

: TEST DECREMENT OF LP
:SET UP LINK POINTER
:JSR TO NEXT INSTRUCTION
- TEST (LP) FOR INITIAL MINUS 2
:BRANCH F CORRECT
tLINK POINTER NOT CORRECT

[ Ed
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319 000606 000240 SCOPE ; TEST TRANSFER OF (REG 1) TO (LP)
320 000513 012701 177377 nog 'éé#?le IE%TIQLIZE i=5 1 TC ONES

-]

ggé ggggio ;29 888086 JgR +4 § H Exr INgTRUCTION

3 000e24 026727 002600 177777 CHP eutr-e -1 rssr BUFF-2 FOR ONES
324 000632 001401 BEQ
ggg 000634 000000 MLT : (REG) WAS NOT TRANSFERED TO LP
327 000636 000240 SCOPE - TEST JMP INDIRECT THE LITERAL
328 000640 012706 003432 MOV #BUFF,LP :SET UP POINTER
329 000644 004137 000852 ISR %1,a8. 46 -JMP OVER THE HLT
330 000650 000000 HLT :JSR FAILED
ggé 000652 000240 OPR :SHOULD JUMP TO HERE
333 000654 000240 scops TEST JSR INDIRECT A LOCATION
334 0006eSe 012706 003432 8BUFF ,LP :SET UP LINK POINTER
335 000662 004177 000000 an %1,3. 44 : JSR CEFERED NEXT LOCATION
33 000666 000672 sPOINTS TO opsnnrs INSTRUCTION
337 000670 0O0000O HLT *FAILED TO JSR TO OPFR
ggg 000672 000240 OPR :SHOULD JSR HERE
340 000874 000240 SCOPE
341 000676 012701 000712 MOV 8,414, 71 :POINT TO BRANCH .+4
342 000702 012706 003432 MOV $BUFF'LP
343 000706 004111 JSR 1, axl
344 0007I0 000000 HLT s CURRENT REG USED INSTEAD OF PREVIOUS
345 000712 000401 BR .44
346 000714 000000 HLT
347 000716 020127 000710 CMP %1, 8.-b
348 00G7e2 001401 BEQ _+4
349 000724 000000 HLY :REG 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 $.+16 %1 "REG I POINTS TO THE HLT
354 000740 004741 JSR %7.-(1) :TEST THE AUTO DECREMENT
355 000742 000401 BR .+
356 0GO744 000000 HLT :DID NOT RUTO DECREMENT
357 000746 020127 000742 CMP %1,8.-4
358 000752 DOINCI BEQ .44
ggg 000754 000000 HLT -FALSE AUTO DECREMENT
325 s TEST THE RTS INSTRUCTION
363 000756 000240 SCOPE - TEST (REG) TO (PC)
364 000760 012706 003432 MOV $BUFF,LP :SET UP {INK POINTER
365 00076M 012701 000774 MOV $.+10 %1 ‘RETURN TO REG 1
366 000770 000201 RTS %1 *RETURN RS spscxrxeo BY (REG 1)
367 000772 000000 HLY *RTS FRILED
ggg 000774 000240 OPR SHOULD RETURN HERE
370 000776 000240 SCOPE s TEST €'P+E) 10 (LP)
371 001000 012706 003432 MOV $BUFF,LP :SET UP LINK POINTER
372 001004 012701 001012 MOV 8.46,%1 i1SET UP (REG 1)
373 001010 000201 RTS %1 IRETURN TO (REG 1

374 001012 020627 003434 cMP LP, 8BUFF +2 iLP SHOULD BE INCREHENTED
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BEG
HLT

SCOPE
MOV
MOV
MOV
RTS
cHP

HLY

gy e

001044
41101

003432
000002

003432
000000
001102

003432
000000
003430

1777277
003432
000000

002252 177777

003432
001200

003432
000000

KO1

.4

#AB. BUFF
sBUPF

8. 4’5 /1
A g
/ 2"

44

SEUFF, LP
.46

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

.+

SEUFF, LP
44
quceJFr-a

$-1.7%2
$8UFF LP
%2..+4
autr-a -1

SBUFF ,LP
72, a8, +6

#BUFF ,LP
%2,d.+4

;LINK POINTER NOT CCRRECT

EES} ((LP))TTO éganl)
cBY Lp' LT Bolirek
RETURN POINTER TO 1
RETURN INSTRUCTION
:TEST ((LP)) TO REG 1)

:BRANCH IF EQUAL
sREG 1 NOT EQURL ASCII "RB"

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

: JSR AROUND HALT

;JSR FRILED TO JUMP

; TEST PC+2 TO REC 2

:SET UP LINK POINTER
:JSR_TO_NEXT INSTRUCTION
:TEST REG 2 FOR CORRECT MOVE
:BRANCH IF CORRECT

:REG 2 VALUE NOT CORRECT

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

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

; TEST TRANSFER OF (REG 2) TO (LP
s INITIALIZE REG 2 _TO ONES

;SET UP LINK POINTER

s 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 LOCAT:ON
:POINTS TO OPERATE INSTRUCTION
:FAILED TO JSR TO OPR

:SHOULD JSR HERE
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431
432
433
434
435
435
437
438
439
440
441
442
443
Y4y
445
44§
447
448
449
459
451
452
453
454
455
456
457
458
459
450
4p1
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
ugj
482
483
4g4
485
4EE

0Claee
00laeH
001230
001234
001236
001e40
00laue
00la44
001250
001252

001254
001256
00legk2
0012kk
001270
001272
001274
€01300
001302

001350
001352
001360

001400

001402
001404
001410
001414

000240
012702

000000

000240
012706
012702
004742
000401

000240
000240

000000

000003
000240
012706
004367
000000

01-0CT-76 11:05 FAGE 12

001240
003432

001236

003422
0oleve

001270

003432
001322

003432
001340

003434

041101
003432
001372

041101

003432
000002

002052

LO1

SCOPE
MOV 8. +14,%2
MOV sBUFF LP
JSR %2, 9%
HLT
BR .44
HLT
CMP %2, 4.6
BEQ .44
HLT

TEST JSR AUTO DECREMENT
SCOPE
MOV $BUFF, LP
MOV £.+410
JSR %7 -(é)
BR +4
HLT
CMP %2, 8.4
BEQ 44

-~ HLT

:TEST THE RTS INSTRUCTION
SCOPE
MOV 8BUFF,LP
MOV 8.+10,7%2
RTS %2
HLT
OPR
SCOPE
MOV $BUFF ,LP
MOV t +b, /2
RTS %2
CMP LP, 8BUFF+2
BEQ .+
HLT
SCOPE
MOV #"AB, BUFF
MOV caurt LP
MOV 46,72
RTS %2
CMP %2, %" AB
BEQ .+4
HLT
N=N+1
SCOPE
MOV $BUFF,LP
ISR %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 znec) 10 (PC)
sSET UP LINK POINTER

:RETURN TO REG 2

RETURN RS SPECIFIED BY (REG 2)
:RTS FRILED

:SHOULD RETURN HERE

s TEST (LP+2) TO (LP)

sSET UP LINK POINTER

:SET UP (REG )

tRETURN TO (REG 2)

;LP SHOULD BE INCREMENTED

;LINK POINTER NOT COPRECT

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

:SET UP LINK POINTER
:RETURN POINTER 10 2
:RETURN INSTRUCTION

sTEST ((LP)) TO REG 2)
:BRANCH IF EQUAL

:REG 2 NOT EQUAL ASCII “AS"

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

: JSR AROUND HALT

tJSR FAILED TO JUMP
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487 001416 000240 SCOPE : TEST PC+Z T0O REC 3
488 001420 012706 003432 MOV uaurr LP :SET UP LINK POINTER
489 001424 004367 000000 JSR .44 ISR TO NEXT INSTRUCTION
4g0 001430 022702 08i430 CHP c '3 s TEST REG 3 FOR CORRECT MOVE
491 001434 00!85. BEQ .+4 tBRANCH IF CORRECT
335 001436 000000 HLT *REG 3 VALUE NOT CCRRECT
494 DOIN40 000240 SCOPE s TEST DECREMENT OF LP
495 (0OI4Y42 012706 003432 MOV csu"r LP 'SET UP LINK POINTER
435 001446 004367 000000 JSR .+ tJSR TO NEXT INSTRUCTION
497 001452 020627 003430 CHP LP #BUFF-2 T (LP) FOR INITIAL MINUS 2
488 (001456 001401 BEQ : BRANCH ir con ecT
233 001460 000000 HLT sLINK POINTER NOT CORRECT
501 DO1462 000240 SCOPE - TEST TRANSFER OF (REG 3) TO (LP)
502 001464 012703 177777 MOV :INITIALIZE REG 3 TO ONES
603 001470 012706 003432 MOV uau#r LP :SET UP LINK POINTER
S04 00474 004367 000000 JSR +4 :JMP TO NEXT INSTRUCTION
805 001500 026727 001724 177777 CMP Butr-e s-1 :TEST BUFF-2 FOR ONES
€06 001506 001401 .. BEQ
ggg 001510 000000 HLT : (REG) WAS NOT TRANSFERED TO LP
539 001512 000240 SCOPE -TEST JMP INDIRECT THE | ITERAL
S10 001514 012706 003432 MOV $BUFF,LP *SET UP POINTER
©11 001520 004337 001526 JSR %3, 3%, +6 . JMP OVER THE HLT
512 001524 000000 HLT . JSR FRILED
| gia 001526 000240 OPR -GHOULD JUMP TO HERE
€iS 001530 000240 SCOPE s TEST JSR INDIRECT A LOCATION
v G1g 001532 012706 003432 MOV #BUFF,LP :SET UP LINK POINTER
517 001536 004377 000000 JSR %3,d. 44 :JSR DEFERED NEXT LOCATION
518 001542 001546 preh :POINTS TO OPERATE INSTRUCTION
519 001544 000300 HLT :FAILED TO JSR TO OPR
ggg 001546 000240 OPR :SHOULD JSR HERE
]
. 522 001550 000240 SCOPE
§23 00)552 012703 001566 MOV 8.+14,%3 :POINT TO BRANCH .+4
€24 001556 012706 003432 MOV $BUFF LP
525 001562 004313 JSR %3, %3
5ot 001564 000000 HLT :CURRENT REG USED INSTEAD OF PREVIOUS
527 001566 0004D1 BR 44
€28 001570 000000 HLT
€29 001572 (020327 001564 CHP %3, 8. -6
£30 001576 001401 BEQ .44
€31 001600 000C0U HLT -REG 3 NOT SET CORRECTLY
532 :TEST JSR AUTO DECREMENT
£33 001602 000240 SCOPE
634 001604 012706 003432 MOV #BUFF,LP SET UP STACK
6§35 001610 012703 001620 MOV #.+10 73 :REG 3 POINTS TO THE HLY
5§36 001614 004743 JSR %7, =(3) :TEST THE AUTO DECREMENT
€37 001616 000401 BR 44
€38 001620 000000 HLT sDID NOT AUTO DECREMENT
€39 00122 020327 001616 CMP %3, §. -4
€40 001bce 001401 ) BEQ 44
E4] 001630 000000 ' HLT :FALSE AUTO DECREMENT
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S43

S4Y4

S45 001632
S46 001634
S47 0Ol1e40
S48 D0lBN4
S4S 00i6N6
S50 001650
581

552 001652

S63 001712
| _ 564 001716

Se5 001720
66 001724
. 867 001726

=% = T3 - OOFP30

S74 001732
575 001736
S;g 001742

£78 001744
579 001746
589 001752
€81 001786
€82 001762
583 001764

585 001766
5 001770
€87 DOI177M
28 (02000
£89 002004

90 002006

1
€92 002010
£33 002012
£34 0C2016
€3X 002022
£95 00cch
£47 JT203M
€38 00203

900000
00G=240

000240
012706
012703
000203
020e27
001401
0000C0o

000240
012767
012706
012703
000203
020327
001401
000000

000004
~000240
012706
004467
000800

000240
012706
004467
022704
001401
0000600

000240
012706
004467
020627
001401
000000

000240
012704
01270

00446

026727
001401
gocoae

01-0CT-75 11:05 PAGE 1M

003432
001666

003434

Q41101 001524
003432
001720

041101

003432
gocoo2

003432
000000
001756

063432
000000
03430

1772777

Q01376 177777

SCOPE

NO1

:TEST THE RTS INSTRUCTION

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

#BUFF ,LP
k.45, /3

73

LP, sBUFF +2
~46

4"AB, BUFF
aaurt LP
$.46, /3
73 aa8
/ [ ]

.44

$BUFF,LP
74, . +6

$BUFF ,LP
74, . +4
8. /%

.44

OBUFF LP
%4, . +4

LP IBUFF°E
~+4

81,74
$BUEF . LP
7N . +4
au#r -2,8-1

; TEST (REG) TO(PC)
;SET UP LINK POINTER
:RETURN TO REG 3
:RETURN RS SPECIFIED BY (RE3 3)
sRTS FRILED
SHOULD RETURN HERE

TEST (LP+2) TO (LP)

sSET UP LINK POINTER

:SET UP (REG 3)

sRETURN TO (REG 3)

;LP SHOULD BE INCREMENTED

;LINK POINTER NOT CORRECT

; TEST ((LP)) _TO (REG 3)
:ASCII (AB) TO BUFFER

sSET UP LINK POINTER
:RETURN POINTER T0 3
:RETURN INSTRUCTION

:TEST ((LP)) TO REG 3)

t BRANCH IF EQUAL

;REG 3 ;0T EQUAL ASCII “AB"

; TEST ABILITY OF JSR TO JUMP
tSET UP LINK POINTER

:JSR AROUND HALT

;JSR FAILED TO JUMP

; TEST PC+2 TO REC 4

:SET UP LINK POINTER

:JSR_TO NEXT_INSTRUCTICN
:TEST REG 4 FOR CORRECT MOVE
:BRANCH IF CORRECT

;REG 4 VALUE NOT CORREC\C"_
; TEST DECREMENT OF LP 3

1SET UP LINK POINTER
s JSR TO NEXT_INSTRUCTION

- TEST (LP) FOR INITIAL -MINUS 2

:BRANCH }F “CORRE
sLINK POINTER NOT coaaecr

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

s INITIARLIZE REG 4 TO ONES
:SET UP LINK POINTER
:JMP_TO NEXT INSTRUCTION
:TEST BUFF-2 FOR ONES

: \REG) WAS NOT TRANSFERED TC LP

————
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glzllz

003432
COc14t

002144

003432
302176

003432
00z214

003434

041101
003432
00zeu4e

001176

MOV
MOV
JSR

SCOPE
MOV
MOV

= o

R1S
HLY
OPR

SCCt
MOV
MOV
RTS
CMP
BEQ
HLT

SCOPE
MOV
MOV
MOV

BO2

RBUFF LP
A ag +&

#BUFF LP
7,3, +4

8. 414,74
IBUFF LP
s, 3
jpee

“4,8.-6
L+

HL
: TEST JSR AUTO DECREMENT
SCOPE

$BUFF,LP
s.+10 %4
%7 -(&)
Py

Y4, 8. -4
4

; TEST THE RTS INSTRUCTION

SBUFF ,LP
$.+10,%4
%

8BUFF,LP
l +6, %4

LPQIBUFF+E

8" HB, BUFF
cBUF# P
8.+6,%4

ST JMP INDIRECT THE LITERAL
T UP POINTER
. JMP OVER THE HLT
R FAILED
GULD JUMP TO HERE

+ TEST JSR INDIRECT R LOCATICN
tSET UP LINK POINTER

: JSR CEFERED NEXT LOCATION
:POINTS TO OPERATE INSTRUCTION
:FAILED TO JSR TO OPR

:SHOULD JSR HERE

3
3
S
H

T
H
-
o
;S

:FOINT TO BRANCH .+4

; CURRENT REG USED INSTERD CF PREVIOUS

;REG 4 NOT SET CORRECTLY

; SET UP_STACK
:REG 4 POINTS TO THE HLT
s TEST THE AUTC DECREMENT

;01D NOT RUTO DECREMENT

:FALSE AUTO DECREMENT

- TEST (REG) TO (PC)
:SEY UP LINK POINTE

:RETURN TO REG

Rzauuh HS arECIFIED Br (REG 4
*RTS FAILED

:SHOULD RETURN HERE

sTEST (LP+2) TO (LP)
SET UP LINK POINTER
;SET UP (REG Y)
RETURN T0 (REG 4
:LP SHOULD BE INCREHENTEu

;LINK POINTER NOT CORRECT

; TEST ((LP)) TO (REG )
:ASCII (AB) TO BUFFER
:SET UP LINK POINTER
;RETURN POINTER TO Y
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BSS 0C2244 000204 . RIS "4 sRETURN INSTRUCTION
56 00224e 020427 41101 CHP %4, 8"AB sTEST ((LP)) TO REG %)
657 003252 001y40! BEQ +4 :BRANCH IF EQUAL
ggg 002284 000000 , HLT REG 4 NOT EGUAL ASCII "mE”
660

I 131
£62
gga 0009CS NzN+{
665 :TEST RTI INSTRUCTION
666 002256 000240 SCOPE s TEST ((LP)) TO (PC)

7 0002t0 005067 001150 CLR BUFF+2 :CLR RTI STATUS

668 002264 012767 0022302 001140 MOV 8.+16, BUFF RETURN POINTER TO BUFFER
669 000272 012706 003432 MOy $BUFFLP :SET UP BUFFER POINTER

| &70 002276 000002 RTI :RETURN

. 621 002300 000000 HLT :RTI FAILED

5 g;g 002302 000240 OPR :SHOULD RETURN HERE

| 74 DO230N 000240 SCOPE sTEST THAT (LP) +4 TO LP

. 675 002306 01e706 003432 MOV 8BUFF ,LP :SET UP BUFFER POINTER

| B76 002312 012767 002322 001112 MOV 8.+10)BUFF :SET UUP. RETURN

| 677 002320 003002 RTI :RETURN NEXT INSTRUCTION
€78 002322 020627 003436 CHP LP, $BUFF+4 :LP SHOULD BE PLUS Y

. 679 002326 001401 BEQ .+4

00233C 2002C0 HLT ;LP NOT INCREMENTED

£09

681

BB2 002332 000240 SCOPE sTEST ((LP+2)) TO STATUS
BB3 002334 012767 000357 001072 MOV 8357, RUFF+2 :RETURN STATUS ALL ONES
B84 00z342 012706 003432 ] MOV sBUFE.LP :SET UP BUFFER POINTER
EBS 002346 012787 002360 001056 MOV s.+12,BLFF sSET UP RETURN POINTER
%gg 002354 N0G2S? cCe :CLERR CONDITION CODES

002356 000002 RTI : RETURN
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ol &

MRCYILl 2871732)

002360 001401
002362 (C000CO
002364 102401
0C0000

3 100401
830000

002374 103401
000000

002400 000240
002402 005067
002406 012706
002412 012767

:
&
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001026
003432
002424 001012

QO3432

003432
000000
003430

003432
000000
002514 000706

BEQ
HLT
BvS

. TEST JSR %2, X
5¢

OPE

Moy
JoR
HLT

SCOPE
MOV

.44
.44
.44
.4

D02

BUFF +2
8BUFF ,LP
8.+12, BUFF

.4
.4
.4
.44

I.UFF LP

,.+b

IBUFF LP

.+

LP SsBUFF-2

.44

CBUFF LP

.44

l ' BUFF-2

.+

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

;ZERQ TO STATUS
;SET CONDITION CODES
:RETURN

;Z NOT CLERRED
:V NOT CLERRED
;N NOT CLERRED
;C NOT CLERRED

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

;SET UP LINK POINTER
:TO NEXT LOCATION
s TEST(LP) FOR INITAL MINUS 2

;LINK POINTER NOT COPRECT

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




MRIN.

DOMR.PLI

MACYLL 27732)

002526
00250

000240
012706
012767

Ri8787
004736

0C2000
022767
001401
000000

01-0CT-76

003432
002564

BEsets

002580

008432

002830

003434

000670

B8tz

QCOe40

000624

000610
000606

11:05 PAGE 18

EO2

SCOPE
MOV $BUFF,LP
MOV $RT1S7¢, BUFF
ngv :97275 gurr+
MOV sRT57D’ BUFF-
JSR %?,3(6)+

RTS?D: LT

RIS7E: HLT

RTS?F: CMP sRTS7D, BUFF
BEQ .44
HLT

: TEST RTS %7

SCOPE
MOV lRTS?A BUFF
MOV 88UFF (P
MOV 8RTS78, BUFF-2
MOV lRTS?C BUFF +2
RTS

RIS7B: HLT

RTS7C: HLT

RTS7A: CMP LP, 8BUFF+2
BEQ C+4
HLT
SCOPE

;SET _UP_LINK POINTER
:CONTENT OF STACK

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

:STACK NOT DECREMENTED
:STRCK SHOULD STAND STILL

;PC DID NOT GO TO BUFF

-RETURN OCATION TO STACK

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

; STACK POINTER DID NOT INCREMENT

——— . e —
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SR 2RBRIRH

A3

797
798

800
80l

3

RRPOR

eQ7
808

000240
01270
004767

b
000000
022767
061401
000000

01-0CT-76 11:G5 PAGE 18

003-32
ocooo2

000002
002666

003426

003432
002740
302734

003432

000310
000342

003432
000264

003432

000252
000276

003432

32
000250

800530

RTS2:
R7S1:

MOV
JSR
HLT

JSR

HLT
cMP
BEQ
HLT
cMP
BE?

ML
; TEST AM RTS TO
SCOPE

MOV

—— sy cms

; TEST A JSR TO A JSR
SCOPE

$BUFF . LP
w7 +b

%7, .46

FO2

8.-2,BUFF-4
.4

LP, 8BUFF-4

-+4
R RTS
8BUFF,LP

#RTS1,-(B)
8RTS2,-(6)

“7
%7

SBUFF ,LP
FLRG

%7, SUBR2
FLAG

.Y

8BUFF,LP
%7, SUBR1
L+

$BUFF ,LP
FLAG

%7  SUBR3
FLAG

.44

8BUFF ,LP
FLAG
%7, SUBRY
LRG

FLA
.4

; JSR FRILED
;JSR TO JSR FAILED

; STRCK NOT PUSHED FOR TWC JSR

;PC ON STACK WRONG

;SET STACK UP
; SET STRCK UP

;STACK DID NOT POP
;RTS TO RTS FAILED

; SHOULD COMPLIMENT FLAG

; TEST FLAG
; FLARG NOT COMPLIMENTED

; IMMEDIRTE RETURN
;RTS AT SUB! FRILED

s JSR OR RIS TWO DEEP
+FRILED

;JSR_OR RTS THREE
;DEEP FRILED
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810
811 00308M
812 003070
813 003074
814 003100
815 003102
816 0J3ION
818 003106
813 003112
003116
003122
003126
003130
003132
003134
003136
803142
003146
003152
003184

22RRRRPERERRRRRRPIREN

} RS S

EFFFE R

pesery

003276
003302
003304

REERCE RN RPANAE

e {vag)

001001

103401

004767
000207
004767

GO2

01-0CT-76 11:C5 PAGE 20

003432
000232
00o212

003432
000210
000176
000200

003432
000160
000146

003432
000120
000106

000070
000062
000207
177564

174712

000032
177766
177766

177566

MOV BUFF,LP
CLR FLAG
JSR %7 , SUERS
BMI e

HLT

SCOPE

MO #BUFF ,LP
CLR FLAG
JSR %7, SUBRE
157 FLAG

8M1 .44

HLT

SCOPE

ccc

MOV 8$BUFF,LP
CLR FLAG

JSR %7, SUBRE
BM] +4

HLT

BNE +4

HLT

BVC +4

HLY

BCS +4

HLT

SCOPE

SCC

MOV IBUFF LP
CLR FLAG

JSR %7, SUBR6
BMI L +4

HLT

BNE Y4

HLT

8vC 44

HLT

BCS .44

HLT

SCOPE

INC LOOP

BPL FIN

CLR

LOOP
MOV 1207 38177566
ggra 33177554

2 0
QSROUP OSTNESTED SUBROUTINES
SUuBR2: COM F%QG
RTS
SUBR3: JSR 47,SUBR2
RTS %7’
SUBRY: JSR %7 ,SUBR3

; JSR OR RTS FOUR
:DEEP FAILED

;JSR_ OR RTS FIVE
:DEEP FAILED

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

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

;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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7(732)

000207
004767
000207
00478;
00300
900000
003432

0C0aco
05000.

01-0CT-76 11:05 PAGE el

177766
177766

RIS %0
SUBRS: JSR %7 , SUBR4
RTS %7
SUBRE: JSR %7 ,SUBRS
RTS %7
FLAG: O
LooP: O
.=.+100
BJFF: O
.END

HO2

;FOUR DEEP
;FIVE DEEP

;LOOP COUNT
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DOMR.PL1 CROSS REFERENCE TRBLE =-- USER SYMBOLS
BUFF oc343e 210 215 cee 24 230 23c 237 243 251 bl 273 280 283
c88x» 89 30! 306 313 315 32l 323 3c8 334 342 352 364
371 374 379% 380 392 397 40y 406 4ie 4i4 419 425 433
443 45§ 462 465 470% 471 483 488 4S5 457 503 s50S 10
€16 g2y 534 S48 €e3 =151 Cel* S62 S74 879 586 688 534
8§96 601 607 6iS 625 637 LL] XY (=2 853 667% 668*» 669
675 676% 678 b83% 684 685#% £99% 700 701% 715 720 722 727
79 733 734% 735% 736 740 746% 747 748% 749% 753 760 765
768 773 782 790 796 803 Bl! 818 B26 840 8748
FIN Dgggsg ;gg =y=1 }
FLRG 0 % g8S 797% 799 804 806 8lc* 819 g2l B27% B4l 861# 871%s
HLY = DO0000 167¢% cle 219 (") 234 239 246 253 255 258 265 268 e’k
58§ qy 303 10 317 325 330 337 344 346 349 356 359
() 76 385 Q4 401 408 416 421 428 43S 437 440 44?7
450 458 467 476 48%5 492 499 S07 5l2 619 526 528 631
638 g41 c4y9 1Y) 567 §76 583 690 598 603 610 617 619
be 6529 b3c &40 649 S8 671 680 690 692 894 696 705
7C 709 711 717 724 731 738 739 42 751 752 755 76¢c
764 767 770 7?2?7 779 787 793 801 808 818 823 830 832
R 834 836 Bqﬂ 846 848 8s0
LSOP 0023330 8So# 854% 87¢cH
LP =%000006 1718 2l10% clSx coox 224 230% e37#% 243 251% bl 273 280* 283
o89% 301% 306#* 313% 315 321 3o8#% 334% J4c* 352% 364% 371% 374
380% 392 397% Y04 406 Ylox 419% Yoo » 433* Y43 4So% H6o% 465
{ 471 4B3x 4gex 4QS% 497 S03* Sl10% S16» CeYs 534% o462 5C3% 656
112Y¢ S74# §79#% S86% 588 594 601% 607 % 615% b2S* 537* 644 % 64?7
pS3x 669% 675% 678 684 700% 715% 720% 722 727% 733% 747% 753
| 760% 768 773% 782% 790% 796% 803% Bllx 818% 826% 840#*
N = 00000S 2084 209 299s 300 3904 391 4814 482 §72#% 873 6638
| NOP = 00C240 1708
{ OPR = 000240 1698 240 e47 27?7 331 338 368 Yee 429 459 €13 520 5§50
' 604 bll B41 672
RYS] 002740 774 7808
1 RYS2 002734 775 7783
RTS7RA 002634 746 7534
| RTS78 (002630 748 7518
 RIS?7C 002632 749 7528
RIS7D 002560 736 7388 740
RTIS7E 002562 735 739%
RYS7F 002564 734 7408
, SCOPE = 003240 1688 209 ciy 22l ccs8 236 c4e c49 260 e’e 27’9 287 300
: 3CS 312 319 327 333 340 351 363 370 378 391 396 403
410 418 Y24 431 442 4y 461 469 482 487 4y 501 509
§1§ 822 6§33 84S 552 560 5§73 578 S8S 5§92 600 606 613
YL 636 B43 651 bbb §74 682 698 714 719 726 732 745
756 759 772 780 781 789 794 802 809 816 824 Q37 851
SUBR! 003266 731 6O
SUBRZ2 003270 784 BEls 863
SUBR3 003276 798 863s B&S
SUBRY 003304 808 86Ss 867
CUBRS 003312 813 8678 869
SUBRE 003320 820 828 B4e 869
. = 003434 1728 173 178 177 179 181 183 185 187 189 191 193 195
197 199 201 203 20Ss ell ele 2l? cl8 ee3 . 28§ 231 233
238 4y 24S 250 254 256 Y4 cbe cbH cbb %Y, e’ 281
cB4 290 293 30¢e 307 308 309 314 316 3ec JeM 329 335
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OOMR.P!1 CROSS REFERENCE TRBLE -- USER SYMBOLS

336 341 345 347 348 353
384 393 398 399 400 405
436 438 439 Hyy4 446 448
489 490 491 496 438 504
€30 535 S37 539 sS40 547
s82 587 589 89S 597 602

€91 693 695 701 704 706
730 741 754 761 763 765
8ee 829 g3l B33 835 843

- —— -y -
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CROSS REFERENCE THBLE -- MRCRO NAMES

2093

300

391

482

§73

K02




LO2

JMRIN. MAROYLL 200732)  01-0CT-76 11:0S PAGE 27

DOMR.PLI CROSS REFERENCE TARBLE -- MACEQ NAMES
$S12¢ 1s

SSUER is

STRRP is

STYPB 18

§TYPD 18

SIYPE it

$TYPO 18

S40CR 1s
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ERRORS
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CROSS REFERENCE TABLE -- PERMANENT SYMBOLS
710
£S5 835 849 .
cli8 2es 233 257 cb? 284 293
407 415 439 449 466 475 491
597 g2l 63l 648 657 679 689
633 786 800 807 814 8e2e 829
704 831 845
708 853 857
254 264 345 355 436 446 527
706 833 847
631
686 825
667 699 783 797 804 8¢ 819
el? 224 232 256 266 283 292
406 Y14 438 448 465 474 430
gg? 620 630 BY7 656 678 722
167 174 17¢ 178 180 182 184
- 202 204
Bss ] e
ell 216 223 231 228 ey 252
354 393 398 %05 413 420 Y426
5 53¢ 575 580 £87 595 602
763 784 791 798 805 813 820
210 215 222 229 230 237 243
288 289 290 301 306 313 320
365 371 372 379 380 361 392
443 H4y4 455 456 462 463 470
516 523 Se4 534 S35 546 S47
593 594 601 607 bl4 bl1S5 _.62S
668 669 675 Y4 683 b4, .~ §8S
736 746 747 748 748 60 ;. M3
82& B40 855 P
670 677 687 703 <
275 ege 281 366 373 382 Yo7
750 776 778 860 862 864 866
702 839
785 799 806 g21
BS? - "
87? J
207 .
! - R
I ;
173 209 ’ ’

DETECTED:

0
DEFAULT GLOBALS GENERATED: 0O )
#,D0MA. SEQ/SOL/CRF /PAGNUM/NL : TOC=SYSMAC. CO,DOMA. P11

et . s e et

MO2

309
4398
723
843

316
S0e
730

618

324
530
741

628

348
754

792

347
539
765

192

3c8
€57
7bb

357
556
768

194

375
769

374
565

384
Se2

433
8389

399
588

20C
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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 {B5 PAGES)
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