
TEST13JSA.RIS.ATI EP-DOM-A-DL-A NOV 1976 

MD-11-DOM-A COPYRIGHT ©1976 
_FICHE1 OF 1. MADEIN 



a
 

a
 

BOl 
eMSIN. MBCY]E 27.73) Tl-0CT-7S 22:CS PAGE 2 
CONA.P2t 

C
H
O
 
~
2
P
U
N
 

Ee 
to
ni
e-
t 

hO
tD

- 
su
n 

£e
an
ee
- 

2 

; IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DOMA-D 

A PRODUCT NAME: T13-JSR/RTS/RTI 

CATE CREATED: FEBRUARY 16, 1970 

} MAINTAINER: DIAGNOSTIC GROUP 

z GUTHCR: JOHN HITTELL 
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PAGE 2 

ABSTRACT 

THIS IS A TEST OF THE JSR, RTS AND RTI INSTRUCTION, IT IS ALSO 
THE FIRST TIME THE REGISTER & HAS EEN “PUSHED AND’ POPPED”. 

REQUIREMENTS 

EQUIPMENT 

POP-11”20 STANDARD CCMPUTER 

STORAGE 

2.2.1 PROGRAM STORAGE - THE RCUTINE USES MEMORY 
FROM 0000 TC SCOOQ. 

LOADING PROCEDURE 

METHOD 
PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 

STARTING PROCEDURE 

CONTROL SkITCH SETTING 
THE PRUGRAM STARTS AND RESTARTS AT 200 

STARTING ADDRESS OR ADDRESSES 

(A) 200 = STARTING ADDRESS 

PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY. (BOTTOM 4K) 
SET SWITCH REGISTER TO STARTING ADDRESS. (200) 

BRESS START. 
THE PROGRAM WILL LOOP. 
AND RING A BELL AFTER A FIXED NUMBER OR ITERATIONS 

a 

~ eo ee ee ee ee ee



e
e
 

-_
 

MAIN. 
Pll DOMR.P 

&4 
6S- 

M
T
R
 

Ne
te

h.
td

st
at

i 
ba
ht
 

tte
te 

iit
 

ps
t 

tu
b 
a
n
i
t
a
 

get
 a

l 
haa

t 
ves

t 
2 f

ete
s 

pe 
feal

te 
Bep

h 
se
es
 

WA 
ALS

 
a 

2
 

G0
 

fe
 

Fr
e 

Ga
t 

G2
 

Fe
 
Pt

 
ae
 

Pi
ne

 
Fe

e 
Ha

e 
Hu

e 
Ha
e 

<0
 

Ha
s 

h-
0 

Ha
e 

Ga
ne
 

MRCYLL 2° .cs 2) 01-OCT-76 11:05 PAGE 4 

S.2 
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DO1 

“es PACE 3 
OPERATION PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

NO SWITCHES ARE USEC 

SUBROUTINE ABSTRACTS 

§.2.1 BEGIN SA 200 

5.2.2 SCOPE 

5.2.3 

5.2.4 

IS A “NOP THAT IS PLACED BETWEEN EACH SUBTEST 
IN THE INSTRUCTION SECTION. IF A SCOPE LOOP iS. NEEDED. 
INSERT A BRANCH TO THE PREVIOUS SCOPE LOCAT.ON 
THE CURRENT SCOPE LOCATION. (NOTE NOP=240) 

HLT 

INDICATES THE UNIQUE ADDRESS THAT TAGS THE FAILING 
SUB Test 1. INCORRECT DATA AT THE TIME OF THE FAIL- 
URE MAY OR MAY NOT BE DISPLAYED 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 ANDO INTERRUPTS. THAT OCCUR IN THE 
TRAP AND INTERRUPT VECTOR AREA OF MEMORY. 

THE PRINCIPAL OF THIS ROUTINE IS: THE VECTOR ENTRANCE 
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHICH WILL 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 INTERRUP T VECTOR ARE 
F iste SIX SHOULD BE EXAMINED TO DETERMINE ITS CONTENTS, 
THEN USE REGISTER, SIX CONTENTS AS AN ADDRESS TO DETERMINE” 
THE LOCATION THE PROGRAM WAS AT. WHEN THE INTERRUPT 
TRAP OCCURRED. (MEMORY AS SPECIFIED BY R& CONTAINS Te 
PC OF on te gNGTRUCTION FOLLOWING THE INSTRUCTION WHERE THE 

PROGRAM AND/OR OPERATOR ACTION 

§.3.1 Loromns AND STARTING AT 200 STARTS THE TEST. IF 
RROR IS DETECTED. THERE WILL BE A HALT. 

WHEN A HALT OCCURS AND IT IS NECESSARY TO SCOPE ON 
IT, PLACE INSERT A BRANCH INSTRUCION IN THE SCOPE 
LOCATION FOLLOWING THE HALT. THE BRANCH INSTRUCTION 
SHOULD BRANCH YOU TO THE PREVIOUS SCOPE LOCATION. 
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ERRORS 

ALL ERRORS WILL CAUSE A 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 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 TNC RE MENTED TWO 
WORDS THE RESULTS ARE TESTED TO SEE IF_THE STATUS IS SET UP 
CORRECTLY. THE JSR AND RTS ARE TESTED TO A LEVEL SEVEN DEEP. 

LISTING 

FLOW CHART(S) 
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% 

sTEST 13 
i cOBYRLGHT 1370 DIGITAL EQUIPMENT CORP., MAYNARD MASS. 
: TEST TS AND RTI INSTRUCTION 
iPbPLy SUSROUT Ine TEST 

SCOPE=240 
OPR=O4C 
NOP=249 
LPEH6 sSTACK POINTER 

"42 
HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 
+ 

HALT s TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT s TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

HALT - TRAPPED TO PREVIOUS ADDRESS 

HALT s TRAPPED TO PREVIOUS ADDRESS 

HALT ; TRAPPED TO PREVIOUS ADDRESS 

65007 59000 HALT ; TRAPPED TO PREVIOUS ADDRESS 

000076 BOO008 HALT ; TRAPPED TO PREVIOUS ADDRESS 
000200 =200 

ee ee eee
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000000 
009200 000240 

000406 012700 
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HO1 

SBUFF LP 
“0, .+6 

#BUFF LP 
20,.+4 
8.1% 
44 0 

sBUFF LP 
+4 

ie #BUFF-2 
+4 

#-1,40 
seu LP 

+4 
sure 2, #-} 

“BUFF ,LP 
70,08. +6 

SBUFF, yhP 
70,9.+ 

#.414,%0 
#BUFF LP 
70,070 

+4 

40,%.- “0,8--8 
H 

;TEST JSR AUTO DECREMENT 
SCOPE 

=0 
SCOPE 

003432 MOV 
Ocoo0e JSR 

HLT 

SCOPE 
003432 MOV 
oocc00 JSR 
000226 CMP 

BEQ 
HLT 

SCOPE 
003432 OV 
000000 JSR 
003430 CMP 

BEQ 
HLT 

SCOPE 
177777 MOV 
003432 MOV 
000090 JSR 
003126 177777 CMP 

BEQ 
HLT 

SCOPE 
003432 MOV 
000324 JSR 

HLT 
OPR 

SCOPE 
003432 MOV 
ooooco JSR 

+4 
HLT 
OPR 

SCOPE 
000364 MOV 
003432 MOV 

JSR 
HLT 
BR 
HLT 

000362 CMP 
BEQ 
LT 

003432 MOV 
COO416 MOV 

SBUFF,LP 
#. +10, 40 

;TEST ABILITY OF JSR TO JUMP 
sSET UP LINK POINTER 
JSR AROUND HALT 
J5R FAILED TO JUMP 

;TEST PC+e TO REC 0 
SET UP LINK POINTER 
:JSR_TO NEXT INSTRUCTION 
TEST REG O FOR CORRECT MOVE 
BRANCH IF CORRECT 
REG O VALUE NOT CORRECT 

i TEST DECRENENT OF LP 
T UP LINK POINTER 

‘TER TO NeXT INSTRUCTION 
EST (LP) FOR INITIAL MINUS 2 

; BRANCH ist Pore eT 
“LINK POINTER NOT CORRECT 

;TEST TRANSFER OF (REG Q) TO (LP) 
INITIALIZE REG O TO ONES 
SET UP LINK POINTER 
:JMP_TO NEXT INSTRUCTION 
TEST BUFF-2 FOR ONES 

;(REG) WAS NOT TRANSFERED TO LP 

;TEST JMP POINTER. THE LITERAL 
>SET UP P 

MP OVER THE HLT 
JSR rariep 
:SHOULD JUMP TO HERE 

;TEST JSR INO TREY A LOCATION 
SET UP LINK POINTER 
:JSR DEFERED NEXT LOCATION 
POINTS TO OPERATE” INSTRUCTION 
FAILED TO JSR TO OPR 
SHOULD JSR HERE 

;POINT TO BRANCH .+4 

;CURRENT REG USED INSTEAD OF PREVIOUS 

;REG O NOT SET CORRECTLY 

;SET UP_STACK 
REG O POINTS TO THE HLT 
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000414 

003432 
OOS446 

003432 
900464 

003434 

002726 

000516 

041101 

003432 
oo000e 

00 
oo0ss4 

003432 
000000 
003430 

1? (0) 
+4 

70, #.-4 ea 

INSTRUCTION 

“BUFF ,LP 
4.410, 40 

BUFF LP 
#.+6, z0 

101 

“0 
LP, BUFF +2 
+4 

#"AB, BUFF 
#BUFF LP 
8. +6, 20 

40 #"AB 
+4 

SBUFF,LP 
“1, .+6 

NBUFF LP 
+4 

id 
44 

veUFE LP 
44 

ip” “BUFF -2 
+4 

sTEST THE AUTO DECREMENT 
sDID NOT AUTO DECREMENT 

;FALSE AUTO DECREMENT 

“TEST (REG) TC (PC) 
SET UP EINK POINTER 
RETURN TO REG O 
‘RETURN AS SPECIFIED BY (REG 0) 
RTS FAILED 
*SHOULD RETURN HERE 

;TEST (LP+2) TO (LP) 
SET UP LINK POINTER 
:SET UP (REG Q) 
RETURN TO (REG O) 
;LP SHOULD BE INCREMENTED 

;LINK POINTER NOT CORRECT 

; TEST ((LP))_ TO (REG 0) 
“ASCII (AB) TO BUFFER 
:SET UP LINK POINTER 
RETURN POINTER TO 0 
RETURN INSTRUCTION 
;TEST ((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+e TO REC 1 
:SET 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 fF CORRECT 
LINK POINTER NOT CORRECT 

a
t
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DONA.PLL 

319 000606 oa00240 SCOPE -TEST TRANSFER OF (REG 1) TO (LP) 
320 000610 012701 17777? MOV fauPesie ee Ua ee 1 TC ONES 

% 
ce pobad Hs Matta ney +4 LAN TRE RECTION 

3 O0%e4% Oec672e7 Of2600 177777 CMP Bute, #-1 Tee f RUPE? FOR ONES 
324 000632 001401 BEQ 
326 000634 900000 HLT (REG) WAS NOT TRANSFERED TO LP 

327 000636 o00240 SCOPE sTEST JMP INDIRECT THE LITERAL 
328 OO0640 O12706 003432 MOV #BUFF LP :SET UP POINTER 
309 O00644 004137 O006S2 JSR %1,a8. +6 -JMP OVER THE HLT 
330 000650 o00000 HLT JSR FAILED 
$31 o006S2 000240 OPR :SHOULD JUMP TO HERE 

333 000654 c00240 SCOPE sTEST JSR INDIRECT A LOCATION 
334 000656 012706 003432 MOV SBUFF.LP “SET UP LINK POINTER 
33S 000662 004177 O00000 JSR “1,0.44 JSR DEFERED NEXT LOCATION 
336 O00656 000672 ~~ +4 :POINTS TO OPERATE INSTRUCTION 
337 000670 oo0000 HLT ‘FAILED TO JSR TO OPR 
338 000672 o00240 OPR “SHOULD JSR HERE 

340 000674 c00240 SCOPE 
341 000676 012701 oo0712 MOV #.414,%1 sPOINT TO BRANCH .+4 
342 O00702 O1l2706 003432 MOV #BUFF>LP 
343 0007068 OO4111 JSR “1, az 
344 000710 000000 HLT ;CURRENT REG USED INSTEAD OF PREVIOUS 
345 000712 Of0401 BR +4 
346 000714 opc000 HLT 
347 900716 G20127 900710 CMP %1,%.-6 
348 006722 001401 BEQ +4 
349 0007e4 000000 HLT sREG 1 NOT SET CORRECTLY 
350 “TEST JSR AUTO DECREMENT 
35! 000726 o00240 E 
352 000730 012706 003432 MOV #BUFF,LP sSET UP STACK 
353 000734 012701 O00744 MOV #.410,%1 “REG 1 POINTS TO THE HLT 
354 000740 004741 JSR 77,-(1) TEST THE AUTO DECREMENT 
35S O00742 O00401 BR +4 
356 oso744 ocooco HLT ;DID NOT AUTO DECREMENT 
357 000746 O20l2e7 o0074e2 CMP %1,%.-4 
358 000752 001401 BEQ +4 
$53 000754 o00cdd HLT sFALSE AUTO DECREMENT 

#1 sTEST THE RTS INSTRUCTION 

363 000756 000240 SCOPE -TEST (REG) TO (PC) 
364 000760 012706 003432 MOV #BUFF,LP -SET uP CINK POINTER 
365 000764 012701 000774 MOV 8. +10;%1 "RETURN TO REG 1 
366 000770 000201 RTS “1 j RETURN AS SPECIFIED BY (REG 1) 
367 000772 ococ0cd HLT *RTS FAILED 
368 000774 c00c40 OPR ; SHOULD RETURN HERE 

370 000776 000240 SCOPE TEST ps2) TO (LP) 
371 001000 012706 003432 MOV #BUFF LP -SET UP LINK POINTER 
372 091004 012701 O010le MOV 8.46, ty SET UP (REG 1) 
373 001010 ofdeD! RTS “1 RETURN TO ( REG 1 
374 001012 Oe0b2e7 003434 CMP LP, #BUFF +2 ;LP SHOULD BE INCREMENTED 
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BEQ 
HLT 

Gil 002400 Rove WREKE MOV 
001044 MOV 

RTS 
041101 CMP 

BEQ 
HLT 

N=N+1 
SCOPE 

003432 MOV 
900002 JSR 

HLT 

SCOPE 
003432 MOV 
000000 JSR 
001102 CMP 

BEQ 
HLT 

SCOPE 
003432 MOV 
ooo0o00 JSR 
003430 CMP 

BEG 
HLT 

SCOPE 
177777 MOV 
003432 MOV 
000000 JSR 
O02eS2 177777 CMP 

BEOQ 
HLT 

SCOPE 
003432 OV 
001200 JSR 

HLT 
OPR 

SCOPE 
003432 MOV 
000000 JSR 

+4 
HLT 
OPR 

KOL 

+4 

saUrE LP 

8.46, %1 

ft a8 %, oe 

+4 

#BUFF LP 
42, .+b 

“BUFF LP 
“2, .+4 
22 
+4 

ai a 

LP, BUFF -2 

“BUFF ,LP 
72,08. +6 

sgurr LP 
a. +4 

;LINK POINTER NOT CORRECT 

;TEST ((LP))_ TO (REG 1) 
iBREIT (A (AB) x BoRNEERR 

;RETURN POINTER TO 1 
RETURN INSTRUCTION 
TEST ((LP)) ro REG 1) 
BRANCH IF EQUA 
sREG 1 NOT EQUAL ASCII “AB” 

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

;TEST PC+e2 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 IF CORRECT 
*LINK POINTER NOT CORRECT 

;TEST TRANSFER OF (REG 2) TO (LP) 
INITIALIZE REG 2 TO ONES 
SET UP LINK POINTER 
:JMP_TO NEXT INSTRUCTION 
TEST BUFF-2 FOR ONES 

; (REG) WAS NOT TRANSFERED TO LP 

;TEST JMP INDIRECT THE LITERAL 
:SET UP POINT 

MP OVER THE HLT 
- ISR carte 
SHOULD JUMP TO HERE 

; TEST JSR INDIRECT a LOCATION 
;SET UP LINK POINTER 
:JSR DEFERED NEXT LOCAT: ON 
:POINTS TO OPERATE INSTRUCTION 
:FAILED TO JSR TO OPR 
“SHOULD JSR HERE 
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OCleee 

001400 

001402 
001404 
091410 
001414 

000240 

02 
001401 
oo00c0 

000240 
012706 

001401 
000000 

000003 
000240 
012706 
004367 
000000 
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001240 
003432 

001236 

O03422 
O01e7e 

001270 

003432 
001322 

003432 
001340 

003434 

041101 
003432 
001372 

041101 

003432 
o00002 

oC20Se 

LOl 

SCOPE 
MOV 8.414, %2 
MOV SBUFF LP 
JSR 12, a%2 
HLT 
BR .+4 
HLT 
CMP 42,%.-6 
BEQ .+4 
HLT 

sTEST JSR AUTO DECREMENT 
SCOPE 
MOV BUFF, LP 
MOV #.410.5 
ISR “7 10, 
BR +4 
HLT 
CMP 42, %.-4 
BEQ 44 

= 7 HLT 

;TEST THE RTS INSTRUCTION 

SCOPE 
MOV #BUFF LP 
MOV 8. +105%2 
RTS 42 
HLT 
OPR 

SCOPE 
MOV #BUFF LP 
MOV 4.46, %2 
RTS 42 
CMP LP, sBUFF+2 
BEQ +4 
HLT 

SCOPE 
OV #°AB, BUFF 

MOV NEUF, LP 
MOV &. +6, 43 
RTS %2 
CMP 42, #"AB 
BEQ +4 
HLT 

N=N+1 
SCOPE 
MOV #BUFF LP 
ISR 43, .+6 
HLT 

;POINT TO SRANCH .+4 

;CURRENT REG USED INSTEAD OF PREVIOUS 

;REG 2 NOT SET CORRECTLY 

;SET UP_STACK 
REG 2 POINTS TO THE HLT 
TEST THE AUTO CECREMENT 

;DID NOT AUTO DECREMENT 

;FALSE AUTO DECREMENT 

-TEST (REG) TO (PC) 
;SET UP LINK POINTER 
*RETURN TO REG 2 
“RETURN AS SPECIFIED BY (REG 2) 
*RTS FAILED 
*SHOULD RETURN HERE 

;TEST (LP#2) TO (LP) 
:SET UP LINK POINTER 
SET UP (REG 2) 
RETURN TO (REG 2) 
;LP SHOULD BE INCREMENTED 

;LINK POINTER NOT CORRECT 

;TEST ((LP)) TO (REG 2) 
ASCII (AB) TO BUFFER 
sSET UP LINK POINTER 
RETURN POINTER 10 2 
RETURN INSTRUCTION 
TEST ((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 
:JSR FAILED TO JUMP 
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SLOPE 
003432 MOV BUFF LP 
oo0000 JSR +4 
001430 CMP . "23 

BEQ +4 
HLT 

SCOPE 
003432 MOV BUFF LP 
oocccd JSR +4 
003430 CMP iF. #BUFF-2 

BEO 
HLT 

SCOPE 
177777 MOV #-1,%3 
003432 MOV “BUFF. LP 
ococoo JSR “3, .+4 
90i7e4 177777 CMP BuFF-2, #1 

7 BEQ 
HLT 

SCOPE 
003432 MOV SBUFF,LP 
001526 JSR 43, 0%. +6 

HLT 
OPR 

SCOPE 
003432 MOV “BUFF LP 
ooo000 JSR 43,0.44 

HLT 
OPR 

SCOPE 
0015656 MOV #.414,%3 
003432 MOV #BUFF LP 

JSR 43, 0%3 
HLT 
BR +4 
HLT 

001564 CMP 43, #.-6 
BEQ +4 
HLT 

“TEST JSR AUTO DECREMENT 
SCOPE 

003432 MOV #BUFF,LP 
001620 MOV #.+10°%3 

JSR 47, =(3) 
BR +4 
HLT 

001616 CMP 43, %.-4 
BEQ +4 

' HLT 

;TEST PC+e TO REC 3 
:SET UP LINK POINTER 
:JSR_TO_NEXT INSTRUCTION 
TEST REG 3 FOR CORRECT MOVE 
sBRANCH IF CORRECT 
‘REG 3 VALUE NOT CCRRECT 

sTEST DECREMENT OF LP 
“SET UP LINK POINTER 
-JSR TO NEXT INSTRUCTION 

EST ee) FOR INITIAL MINUS 2 
: BRANCH 1f°3) ECT REC 
s LINK POINTER NOT CORRECT 

;TEST TRANSFER OF (REG 3) TO (LP) 
LINITIALIZE REG 3 TO ONES 
SET UP LINK POINTER 
:JMP_TO NEXT INSTRUCTION 
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 
FAILED TO JSR TO OPR 
:SHOULD JSR HERE 

;POINT TO BRANCH .+4 

;CURRENT REG USED INSTEAD OF PREVIOUS 

;REG 3 NOT SET CORRECTLY 

;SET UP STACK 
REG 3 POINTS TO THE HLT 
TEST THE AUTO DECRENENT 

;DID NOT AUTO DECREMENT 

;FALSE AUTO DECREMENT 
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003432 
001666 

003434 

941101 001524 
003432 
001720 

041101 

003432 
000002 

003432 
OO0U00 
001756 

063432 
ooooog 
003430 

177777 
pO Ras 
00000 

001376 177777 

NO1 

3 TEST THE RTS INSTRUCTION 

#BUFF LP 
#.4+6,7%3 
43 
LP, sBUFF+2 
+4 

#°AB, BUFF 
ABUFF LP 
#.+6, 43 

73, 498 
+4 

#BUFF ,LP 
“4, .+6 

#BUFF ,LP 
“4, .+4 
a. "a4 
.+4 

SBUFF LP 
“4, +4 
LP’ #BUFF-2 
+4 

8-144 
eBURF.LP 
“4.40 
Burr -2, 8-1 

;TEST (REG) TO'(PC) 
;SET UP LINK POINTER 
RETURN TO REG 3 
:RETURN AS SPECIFIED BY (RE 3) 
;RTS FAILED 
j SHOULD RETURN HERE 

TEST (LP+2) TO (LP) 
;SET UP LINK POINTER 
SET UP (REG 3) 
RETURN TO (REG 3) 
sLP SHOULD BE INCREMENTED 

;LINK POINTER NOT CORRECT 

;TEST ((LP)) TO (REG 3) 
ASCII (AB) TO BUFFER 
:SET UP LINK POINTER 
RETURN POINTER TO 3 
RETURN INSTRUCTION 
TEST ({LP)) TO REG 23) 
BRANCH IF EQUAL 
3REG 3 HOT FQUAL ASCII “AB” 

;TEST ABILITY OF JSR TO JUMP 
SET UP LINK POINTER 
;JSR AROUND HALT 
;JSR FAILED TO JUMP 

;TEST PC+2 TO REC Y 
>SET UP LINK POINTER 
*JSR TO NEXT INSTRUCTION 
-TEST REG 4 FOR CORRECT MOVE 
“BRANCH IF CORRECT - 
REG 4 VALUE NOT ie © 

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

TEST ie FOR INITIAL AINUS 2 
:BRANCH fF “CORRECT 
> LINK BOINTER” NOT CORRECT 

; TEST TRANSFER OF (REG 4) TO (LP) 
s INITIALIZE 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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599 
E39 902c4O o0dz4O SCOPE sTEST IMP INDIRECT THE LITERAL 

| 621 DOBO42 912706 003432 MOV aBUFF,LP :SET UP POINTER 
B92 OfS546 OOs43? 902054 ISR “4, 38.46 -JMP OVER THE HLT 
£83 602%s2 900090 HLT :1SR FAILED 
0H 902954 o0d240 OPR :SHOULD JUMP TO HERE 

' $36 op20Ss 000240 SCOPE sTEST JSR INDIRECT A LOCATION 
. 627 092060 Oi27O6 003432 BSy sBUFF LP -SET UP LINK POINTER 
| $38 Se3064 ocwwrr ocacdd JSR “4,0.44 >JSR CEFERED NEXT LOCATION 
; 899 08070 oo2074 +4 :POINTS TO OPERATE INSTRUCTION 
| §10 O0ec7e 00000 HLT *FAILED TO JSR TO OPR 
| bil oo2074 9o0240 PR *SHOLLD JSR HERE 
i é 
' = $13 oge078 c0d240 SCOPE 

614 O00100 912704 002114 MOV 8.414, 44 :POINT TO BRANCH .+4 
615 S0cl04 12706 003432 MOV aBUFF'LP 

, $16 902110 SOMN!4 JSR “4 KG 
‘ §:? OO2el12 ooc0N0 HLT ;CURRENT REG USED INSTEAD CF PREVIOUS 
' §!8 OC2114 OOOO! BR +4 
_  €19 OG2116 900000 HLT 
' $20 002120 20427 ofelle CMP “4,8.-6 
, el O02184% 001401 BEO +4 . 

$22 OOcleh ocdccd HLT -REG 4 NOT SET CORRECTLY 
£23 sTEST JSR AUTO DECREMENT 
B24 002130 000240 SCOPE 
625 OOcize 912706 003432 MOV SBUFF LP ;SET UP STACK 
Sep Duel3s6 «Dle704 COZIHE MOV 8.410°%4 *REG 4 POINTS TO THE HLT 
627 302142 OO4744 JSR 47 =(4) *TEST THE AUTO DECREMENT 
628 S0c!44 OO040! BR 44 
629 O2146 900000 HLT sDID NOT AUTO DECREMENT 
£30 SCclSO Oe0427 O02144 CNP er 
$31 992154 OO1401 BEG +4 
bse 052156 ocdocs HLT sFALSE AUTO DECREMENT 

bs sTEST THE RTS INSTRUCTION 

636 092160 0 SCOPE sTEST (REG) TO (PC) 
637 Odelée 012706 00343e MOV SBUFF LP -SET uP LINK POIN TER 
638 502165 O12704 902176 MOV 8.410, 44 RETURN TO REG 
633 udei7e RIS 4 SRE TURN AS SSECIFIED BY (REG 4) 
640 992174 O90000 HLT RTS FAILED 
bY 002176 00240 OPR “SHOULD RETURN HERE 

643 002200 SCCPE TEST (LP+2) TO (LP) 
644 D02202 012706 003432 MOV sGUFF LP “SET UP LINK POINTER 
645 002206 Ole704 O0z214 MOV 8, “fe an “SET UP (REG 4) 
646 OOerle RTS “RETURN TO (REG 4 
647 002214 003434 CMP ( aBUFF +2 “LP SHOULD BE ENCREMENTED 
648 O0c220 OO1401 BEQ +4 
B43 002222 000000 HLT sLINK POINTER NOT CORRECT 

£51 oO02224 000240 SCOPE TEST ((LP)) TO (REG 4) 
GED C2226 012767 O41101 001176 MOV #"AB, BUFF “ASCII (AB) TO BUFFER 
653 OCees4 012706 003432 MOV salrt, LP -SET UP LINK POINTER 
£54 902240 012704 O0z246 MOV 8.46, 44 “RETURN POINTER TO 4 
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p00204 
De0se: 
001401 
podood 

91-0CT-7§ 

O41101 

50 

003432 
002322 

003436 

000357 
003432 
002360 

001240 

OOille 

001072 

001056 
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COe 

RIS “4 
CMP “4, 8"AB 
BEQ +4 
HLT 

N=N¢] 

; TEST RTL INSTRUCTION 

CLR BUFF +e 
MOV #.4+16, BUFF 
Mov sBUFF LP 
RTI 
HLT 
OPR 

SCOPE 
MOV SBUFF,LP 
MOV 8.+10,8UFF 
RTI 
CMP LP, sBUFF+4 
BEQ 744 
HLT 

SCOPE 
MOV 8357, RUFF +2 
MOV “BUFF LP 
MOY 8.412, BUFF 

;RETURN INSTRUCTION 
TEST ((LP)) TO REG 4) 
SBRANCH IF EQUAL 
REG 4 NOT EGUAL ASCII “AB” 

;TEST ((LP)) TO (PC) 
CLR RTI STATUS 
RETURN POINTER TO BUFFER 
iSET He BUFFER POINTER 

TU 
RTI FAILED 
SHOULD RETURN HERE 

;TEST THAT (LP) +4 TO LP 
:SET UP BUFFER POINTER 
;SET UP. RETURN 
RETURN NEXT Tis TRUG TION 
3LP SHOULD BE PLUS 4 

;LP NOT INCREMENTED 

;TEST ((LP+2)) TO STATUS 
RETURN STATUS ALL ONES 
:SET UP BUFFER POINTER 
:SET UP RETURN POINTER 
CLEAR CONDITION CODES 
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001026 
003432 
02424 O010ie 

CO3432 
000002 

003432 
g000g0 
003430 

003432 
ococod 
002514 000706 

- TEST ISR “7, xX 
score 

DO2 

8.412, BUFF 

+4 

+4 

+4 

+4 

#GUFF LP 
“7, +6 

SBUFF LP 
+4 “ys 

LP ABUFF-2 

#BUFF LP 
+4 

‘. t BUFF-2 

sZ NOT SET 

;V NOT SET 

3N NOT SET 

3C NOT SET 

;2ZERO TO STATUS 

;SET CONDITION CODES 
; RETURN 

;Z NOT CLEARED 
:V NOT CLEARED 
sN NOT CLEARED 
sC NOT CLEARED 

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

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

;LINK POINTER NOT CORRECT 

;SET UP LINK POINTER 

;TEST CONTENTS FOR STACK FOR RETURN PC 

;CONTENTS NOT CORRECT 



Doma. PLL 
732 C2526 

2 SRS 

2 v7)
 

chemuahaeendeameeatenaemaatamentin 

eMAIN. MRCYLL 2? 732) 

000240 
012706 
Ole7b7 

BiSee7 
004736 

0¢2000 
022757 
00140} 
000000 

01-OCT-76 

002580 

003434 

000670 

bbbee2 

OC0640 

000624 

000610 
000606 

RTS7B: 
RTS7C: 
RTS7A: 
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SLOPE 

- wee 

E02 

BUFF LP 
8R7S7F, BUFF 

Tee, BUFF 

#RTS7D, BUFF 
+4 

afts7A BUFF 
SBUFF LP 
sat Sra. BUFF-2 
sRT5C, "BUFF +2 

LP, sBUFF +2 
+4 

;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 

i RETURN gear TON, io STACK 
T UP STACK POINTER 

:SET UP FOR FALSE DECREMENT 
SET UP FOR FALSE INCREMENT 

;STACK POINTER DID NOT INCREMENT 
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003332 
ocoad2 

o00o0e 

002566 

003426 

003432 
000260 
000232 
000250 

900530 

RTSe2: 

RTS1: 

a es 

;TEST A JSR TO A JSR 
PE 

“BUFF LP 
“7, +b 

“7,46 

FOe 

#.-2, BUFF-4 
+4 

LP, sBUFF-4 
+4 

A RTS 

SBUFF,LP 
#RTS1,-(6) 
sRTS2,-(6) 
“7 

#BUFF.LP 
47, SUBRI 
+4 

BUFF LP 
FLAG 
47 SUBR3 
FLAG 
+4 

SBUFF ,LP 
L FLAG 

47 SUBRY 
FLAG 
+4 

;JSR FAILED 

;JSR TO JSR FAILED 

;STACK NOT PUSHED FOR TWC JSR 

;PC ON STACK WRONG 

;SET STACK UP 
;SET STACK UP 

;STACK DID NOT POP 

;RTS TO RTS FAILEC 

;SHOULD COMPLIMENT FLAG 

; TEST FLAG 
;FLAG NOT COMPLIMENTED 

; IMMEDIATE RETURN 

;RTS AT SUBL FAILED 

;JSR OR RiS THU DEEP 
sFAILED 

;JSR OR RTS THREE 
;DEEP FAILED 
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NACYILI 
1 

003106 
0931 

BE
 
BR
BB
RE
BR
SB
RB
Ba
SE
S 

HY
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R
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004767 
000207 
004767 
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003432 
000232. 
O0de1¢e 

003432 
000210 
000176 
000200 

003432 
000160 
900146 

m
e
 

R
o
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B5
8 

000070 

o000b2 
000207 
177564 

174712 

000032 

177766 

177766 

177566 

SUBRI: 
SUBR2: 

SUBR3: 

SUBRY: 

aor LP 
LAG 

fr SUBRS 
+4 

aBUFF, LP 
FLAG 
4%? , SUBRE 
FLAG 
44 

aBLFF LP 
LAG 

rt SUBR& 
+4 

+4 

+4 

+4 

SBUFF,LP 
AG FL 

27 SUBRE 

+4 

+4 

+4 

LOOP 
FIN 
LOOP 
#207 o8177566 
oul? 7756 

FIN: 300 
: GROUP oF TRESTED. SUBROUTINES 

FLAG 

ie , SUBRe 

“7, SUBR3 

;JSR OR RTS FOUR 
DEEP FAILED 

;JSR OR RTS FIVE 
‘DEEP FAILED 

;JSR OR RTS FAILED 

;JSR OR RTS FAILED 

;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 

;TWO DEEP 

;THREE DEEP 
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MAIN. 
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MaCYL1 

003310 
0033 

a7 (732) 

000207 
004767 

00 
900000 
Q02432 
gcoo00 
O5000i 
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177766 

177766 

RIS “7 
SUBRS: JSR %7 , SUBRY 

RTS “7 
SUBR6: JSR “47, SUBRS 

RTS “7 
FLAG: QO 
LOOP: 9 
.=.+100 
BUFF: 06 

-END 

HO0e 

sFOUR DEEP 
sFIVE DEEP 

;LOOP COUNT 
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REFERENCE TASLE -- USER SYMBOLS 

BUFF  Oc3432 210 «= 21S, ke s(t? UB 
esse = o89s30) 305i (i313 315 3 323 
371 374i37Ge 380392 387 HE 
44355 S HES s470® 471s“ 
Sis S244 isiSHHCC(ité«CS CSCC SEP 
S96 0b «=ss07?si‘éiSPSB7 BHU 
675 40 s«G7be# = 7B8sti«SBHRCOSY SCR CGSSH = 700 
7290 73300C:*:—«734H=— 7358 736k) 7H 7H 747 

No yea 773782780786 BOS BL 
fing} Bosse Ses, Se" = 7q7x 7799S OMe hSs«CéiwL#SCéL 
HLT = 000000 1678 «212219 PRC 39s HHCsC(itié«i SD] 

30 94 303 10 0317, i 32S 380—s«7 
6 76 385 99 401 408 416 = 421 

uo 80458 i? H7Hi( (tS SS QSsS07 
sx8 41 = S49——isiS5BCSH7578sCiSBSs«SQD 
62 629 496320 bi (assiY—(itiéSBSC«#GLCt:t«éG BO 
76 7090—CiC 7k 712s 72H 731s 738739 
764 2 76?——i770)——s277—C's—«27—C*=<‘«‘«xHFC78BSs«éOL 

; 834 836 844 846 B48 BSD 
LSOP 002330 BS2# 6 B54 = B7ce 
LP = =2000006 1718 «2108 21Se 222% 224 230% 2378 243% 

eggs 3018 «= 306# «= 313* «= 31S PL )=3PRe 3348 
380 392% «= 397k «9 04s eI HO 

’ Wie 4Bde dese 495e 497 SO3e Side S1b# 
Sooe «= S74# 579% «= S8bk «= sS8Bs(itiéiSHR BOE BO78 
653% 669% 675% 678 b84e 700K 715* 720% 
7o0t 768 773% 782% 7908 7964 803%  B11* 

N= 900005 eos «= 209si2398 S300 'ss390e «= 381s SB 
[NOP = GOG240 1708 
| OPR = O0240 1698 240 247 277 331 338 368 8422 
| 604s sll = GH Ss«é 2 
RTSI1 002740 774 = 7808 

(RTS = 02734 77527788 
RTS7A 002634 745-7538 

1 RTS7B 002630 7480 7518 
/RTS7C = 002632 74907528 
RTS70 60 736 48967388 = 740 
RIS7E 73507398 
RTIS7F 002564 7342 7408 

, SCOPE = 009240 1688 209 214 221 4 8602eB SS 28Hhsti«i YG 
3050 (s2s—ia3.—sss7——s33B—C iS 3D 
410s HE HS] 
SiS See S33 54S SSe S60 573 578 
bey = b36—(itsiéi SiS] es SCC«*SPHSCsCBPCéSBB 
76 «= 759)'s772s—i‘i‘C7BLC GBH CBP 

SUBR1 003266 791 = BOs 
SUBRe 003070 a4 Bie 863 
SUBR3 003276 798°0—C«s«B3B BES 
SUBRY 003304 B0S 8658 867 
SUBRS 003312 813 8678 869 
SUBR6 003320 B20 42= 82B S42 sé 
. = 003434 1728 «=6«173002=««175'id‘7?s«dW7QsisBLSs1839 185 

i) | Pr) sk 10-1 2 6 rs (20 
e384 SC (Gas (GSH SHC(té«éikG?CCéDP 
240 290s—s93s—iHP—( isss?—isi 31H 
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207s 209 300 33! 482 $73 

KOe 
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BCC 710 
BCs 695 835 849 

Q 218 ees 233 257 267 284 293 

ne Y-) rr)  -) Yc 
BMI 693 786 800 807 814 B22 829 
BNE 704831845 
BFL vcs 853ti«éS 
BR ey hu HS 355K CSB 
BVC 705 833 B47 
BVS 691 
ccc 685 825 
CLR 667 429699 «= 783)s797,)—t—‘«wHtiéiKk*Ct«é@WzLSG 
CMP 217 ee BP SHH 

COM 861 
HALT 1&7 174 176 178 180 182 184 
ae, * 202 204 
INC 8S2 ‘ 
INP a5) 7 
JSR ell 216 223 231 228 e4y eS2 

7350 74RiC(ti HBS 7H BOB 
BPE BYO 855 > 

RTI 670 677 687 703 3 
RTS 2750 Bei es HH“C—“(<iéiZ:SSC8BR HS 

750 «776 48606778 «= BDsi“(‘iéiGSCité«éEYHCtCéE 
SCC 702 839 
TST 725 799—=ié‘ik GSC 
TS7B B56 ; 
ENABL 1 §, 
ND 875 

LIST 1 / 
NACR 207 é 
MACRO ok 
NLIST 1 “. 
REN _4 
REPT 173 = 209 , 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

#,DOMA. SEQ/SOL/CRF/PAGNUM/NL: TOC=SYSMAC.CO,DOMA.P11 
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769 

384 
582 

499 
§39 
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RUN-TIME RATIO: 304/47=6.4 
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