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i. % 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-OCKBF-B-3 

PRODUCT NAME: STACK LIMIT TEST 
STANDARD _ON 11745 
KJ11-A OPTION ON 11/46 

DATE: JANUARY 1977 

MAINTAINER: DIAGNOSTIC GROUP 

AUTHORS: ;JOHN ADAMS 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. OIGITAL EQUIPMENT CORPORATION ASSUMES 
NO SESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SUFTWARE ON EGUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGH™ (C) 1972,1977 BY DIGITAL EQUIPMENT CORPORATION
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49 
50 1.0 ABSTRACT 

THIS PROGRAM INCREMENTLY TESTS THE STACK LIMIT FUNCTICN. 
gu THE PROGRAM USES THE CONTENTS OF LOCATION 176 AS_RHE VALLE 
gs OF THE SWITCHES IF NO HAROWARE SWITCH REGISTER IS FOUND. 
3 THE OPERATOR I5 RESPONSIBLE FOR LOADING THE DESIRES 
E° VALUE BEFORE STARTING THE PROGRAM. LOCATION 174 WILL 
5 BE USED AS THE SOFTWARE DISPLAY REGISTER. 
33 

65 . 
é1 €.0 REGUIREMENTS 
63 
Es 2.1 EQUIPMENT 

" §5 BASIC 11/45 SYSTEM CR 
cf 11/40 WITH STACK LIMIT OPTICN 

f 

Eg 2.2 STORAGE 
70 THIS PROGRAM USES 0 THRU 17500 
2 2.3 PRELIMINARY PROGRAMS 
(Ss 

ca DOAA THRU DOMA 
a: 3.0 LOADING PROCEDURE 
A: LOAD PROGRAM USING ABS LOACER. 
( 

ec 4.0 STARTING PROCEDURE 

B LOAD ADDRESS 290, PRESS START, THE PROGRAM WILL LOOP AND RING 
e3 BELL ON PASS COMPLETICN. 

g c.c . OPERATING PROCEDURE 

gz S.1 SWITCH SETTINGS 

83 NONE 

a 5.2 SUBROUTINE ABSTRACTS 

a S.2.1 SCOPE 

ae SCOPE IS A MOVE PC,RI AND STORES THE PC+2 IN RL. 

a 5.2.2 HLT 

92 HLT IS A HALT INSTRUCTION. 

&.0 ERRORS 

ALL ERRORS WILL CAUSE A HALT. TRAP AND INTERRUPT ERRORS WILL 
CAUSE A HALT AT VECTOR+2. e
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6.1 

6.2 
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ERROR RECOVERY 

PRESS CONTINUE TO PROCEDE TO NEXT TEST. 

ERROR LOCPING 

TO LOOP_ON AN ERROR, PLACE A BRANCH TO THE PREVIOUS SCOPE 
INSTRUCTION IN PLACE _OF THE HALT INSTRUCTION. NOTE THAT iF “HE 
ERROR IS _INTERMITTANT THAT THE TEST WILL OROP THRU THE HALT ANC 
PROCEED TO THE NEXT TEST. THEREFORE, TO LOOP THE TEST CONTIN- 
vOUSLY REPLACE THE BEQ .+4 INSTRUCTION IMMEDIATELY PRECEEDING 
THE HALT WITH A BRANCH BACK TO THE PREVIOUS SCOPE. 

TO LOOP ON TRAP FAILURES, PATCH IN THE FOLLOWING ROUTINE AT THE 
ADDRESS GF THE TRAP VECTOR. 

TRAPVEC: TRAPVEC+4 
TRAPVEC+e: 9 
TRAPVEC+4: 012716 :MOVE SCOPE ACDRESS TO STACK 
TRAPVEC+E: ADDRESS sADCRESS OF PREVIOUS SlOPE 
TRAPVEC+10: Co0006 sRETURN TO TEST AT SCOPE 

RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TES®. 

RESTRICTIONS 

NONE 

MISCELLANECUS 

ON TRAP ERRORS THE STACK POINTER <R6) WILL CONTHIN ADCRESS WHERE 
THE TRAP OCCURRED. 

EXECUTION TIME 

EACH PROGRAM TAKES ABOLT 1 MINUTE. 

PROGRAM DESCRIPTIONS 

THIS IS A TEST OF THE STACK LIMIT REGISTER AND INSURES CORRECY _ 
OPERATION OF THE RED AND YELLOW ZONE BOUNDARIES. CVERFLOW "RAPS 
ARE TESTED FOR ALL VALUES OF THE STACK LIMIT RESISTER.
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15} 
1g2 LTITLE MAINDEC-11-DCKBF-B8 POP11/40-4S STK LIM TEST 

-TEST DCKBFB- STACK LIMIT REGISTER TEST 
“THE STACK LIMIT REGISTER ALLOWS THE CVERFLOW’ BOUNDARIES TO BE CHANGES. 
FOR EXAMPLE IF THE STACK LIMIT REGISTER IS CLEAR THE BGUNCARY IS AT 
"400 (YELLOW 20NE) AND 340 (SED ZONE). IN ALL CASES THE YELLOW ZONE 
“BOUNDARY IS AT 400(8) PLUS THE VALUE IN THE STACK LIMIT REGISTER, ANC 
“THE RED ZONE BEGINS 20°8) WORDS BELOW THE YELLOW ZONE. THIS TEST 
:CHECKS THAT THE STACK LIMIT IS 400 GREATER THAN THE CONTENTS OF THE 
:STACK LIMIT REGISTER (CORE PERMITTING), AND CHECKS THE LENGTH OF THE 
YELLOW ZONE AND THE BEGINNING OF THE RED ZONE. 

:STARTING PROCEDURE 
5080. AODRESS= =200 

BELL wILL RING WHEN TEST IS SCMPLETE 

“EQUATE STATEMENTS 
ge9coc #9=%0 
etatelarap Riz": 
9oasce Ro=%e 
900063 R3=%3 
590304 Ro=4 
coonas RS=%5 
oocen6 SP=%6 
coocc? Posu? 

; REGISTER. RODRE ES 
177776 BS aE -ADDRESS OF PROCESSER STATUS WORD 
177770 ; BREAK 177770 SADDRESS OF POPII74S MICRO BREAK REGISTER 
17757 DSWR=177570 :ACDRESS CONSOLE SWITZH REGISTER 
177564 TPS=1775E4 
177566 TPB=1775b5 
177570 DDISP=177570 sADDRESS OF CONSOLE DISPLAY REGISTER 
Gco500 HLT=HALT 
022626 POP2=22526 
o1g7a1 SCOPE=010701 sMOVE PC TC RI 
else PRTY7=340 SPRIORITY CEVEL 7 7 
eoooo4 ERRVEC=4H ADDRESS OF ERROR VECTOR 

ooocas 20 

990s =46 
250048 Cf2212 SENDAD 

900174 S274 
399174 O00050 DISPREG: 0 
300176 oocg00 SWREG: O 

_.... gcoroc .=200 
coozd0 ON0167 soces4 IMP START 

goosca 2500 

cozeo2 on0090 {CNT: Cc =CONTAINS PASS COUNT
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901210 
wol2le 
Jo.214 

cCle32 
cole4o 

200002 
177570 

9000C0 

OCi0ic 

000403 
012716 
099002 
012767 
012767 
012637 
GCS067 
005767 
001412 
022767 
OC1006 
922767 
001002 
COS067 

016706 
016777 

117737 

012737 
095037 

000920 
000755 
Oeeb26 

010701 
012767 
005067 
017737 
o004a3 

477474 
008340 

oo0cda4 
001062 
177579 
177570 
Leer? 

001079 

009176 
000174 
oogoc4 
177364 
177362 

177777 

601477 

177334 

177336 
177322 
000400 

177310 

091214 
173090 

O01e¢4e 
176554 
177254 

177776 

OO00004 
177442 
177435 
177428 

177406 
177492 

001565 

177340 

000904 

176556 

177774 

GOl 
TEST MACY11 27(1006; i10-AUG-76 17:44 PAGE & 

ICNTA: O 
SWR: OSWR 
DISPLAY: DDISP 
SP8CcT: 760 
SLR: 177774 ADDRESS CF STOCK LIMIT REGISTER 
SLH: 177775 HIGH <000 BYTE} 
TEMP: 0 

-=1010 
START: MOV SPBOT,.%6 INITIALIZE STACK POINTER 

MOV #PRTY?, JePSW “LOCK OUT INTERRUPTS 
::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
::EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

MOV DRERRVEC,-(SP) ;;SAVE ERROR VECTOR 
MOV #64S.aRERRVEC  ;:SET UP ERROR VECTOR 
MOV #DSWR, SWR :: SETUP FOR A HARDWARE SWIC4 REGISTER 
MOV HODISP, DISPLAY !!AND A HARDWARE DISPLAY REGISTER 
CMP #-1, 9SUR >: TRY TO REFERENCE HARDWARE SWR 
BNE 665 : BRANCH IF NO TIMECUT TROF OCCURREC 

!:AND THE HARDWARE <WR IS NOT = -! 
BR 65S ;BRANCH IF NO TIMeSut 

4S: Hoy #65, (SP) ::SET UP FOR TRAP Re TURN 

65S: MOV #SWREG, SWR :;POINT TO SOFTWARE SWP 
MCV #DISPREG, DISPLAY 

66S: MOV (SP)+, JHERRVEC ::RESTORE ERROR VECTOR 
CLR ICNT :CLEAR PASS COUNT 
TST ICNTA 
BEG BEGIN 
CMP #-1, SENDAC+4 
BNE BEGIN 
CMP #1477, ICNT 
BNE BEGIN 
CLR ICNTA 

BEGIN: MOY SPBOT. “6 s INITIALIZE STACK POINTER 
MOV ICNT,@DISPLAY  :DISPLAY PASS COUNT 
BIT #400, SHR "LOAD POP1174S MICRO BREAK REGISTER? 

wl . 

MOVB § @SWR,QSUBREAK  ;LOAD MICRO BREAK REG WITH SPO-7 

-CHECK THAT CP CAN TIME OUT TRAP 
MCV STORET JERRVEC ;LOAD TIMEOUT TRAP VECTOR 
CLR #173000 ADDRESS 173000 ALWAYS TIMES QUT CN 

:DATIP/DATO BUS SYCLE ; 
HLT -ERROR! FAILED TO TIME OUT TRAP 
BR BEGIN :LOOP TEST 

TORET: CMP (5) +, (6)+ “RESTORE THE STACK 

TEST THAT THE STACK LIMIT REGISTER CAN BE REFERENCED USING DATI, 
‘DATIP/DATO 
tO: SCOPE . 

MOV #T0A, ERRVEC sLOAD ERROR VECTOR 
CLR ERRVEC+2 
MOV JSLR,ael77774  ;REFERENCE STACK LIMIT REGISTER 
BR TCB G0 TO NEXT TEST
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N01242 22626 TaA: POPE -. 
ogs4y 996009 HLT sERROR: CANNOT REFERENCE STACK LIMIT REG. 
Sc1e4q 608763 BR TS LOOP 7EST IF ERROR 

USING DATI, CATIP/DATOB 

o012e50 Ole767 O912%6 176526 TOB: MOV #TOC.ERRVEC sLOAC ERROR VECTOR 
D01e56 lie??? l77est 1772s MOYVB SLR, aSLH :REFERENCE ODD BYTE 
961264 000402 BR TOD 
OO1266 O22626 TOC: Pope 
ocle7o adcodc HLT sERROR! CANNOT REFERENCE STACK — 
fo1e72 d00766 BR TOB USING BYTE INSTRUCTION. 

001274 C12e767 OOCODE 176502 TOO: MoV #5, ERRVEC sRESTORE ERROR TRAP VECTOR 
31302 s8dduec BR G0 TO NEXT TEST 

:TEST THAT EACH BIT OF THE STACK LIMIT REGISTER BITS CAN SE SET at 
SAND CLEARED. THIS TEST ROTATES A BIT THROUGH THE STACK LIMIT REGISTER. 

991204 G10701 Th: SCOPE 
001306 0127082 o¢o+c0 MOV #400, Re “LORD TEST VALUE 
001312 010277 177174 TIA: MOV Re 3SLR "LOAD TEST VALUE INTO STACK LIM. REG 
B91316 O17700 177172 MOV aSLR RC SET RESULT 
961322 d20092 CMP RO. RO =CHECK RESULT 
901324 oo14a! BEO +4 BRANCH IF RESULT IS CORRECT __ 
0591236 ooCa0G HLT ZERROR! INCOPRECT RESULT. Re HAS CORRES™ 

tRESULT AND RO HAS INCORRECT RESULT. 
901330 OOSO77 177156 CLR aSLR “CLEAR STACK LIM. REG. 
901334 O17700 177152 MOV JSLR,RO °GET AND CHECK RESULT 
001340 901401 BEQ +4 
501342 ocdco0 HLT sERROR! INCORRECT RESULT 
091344 oC6302 ASL Re : SHIFT TEST VALUE 
OO1S4E 193361 acc TIA ‘BRANCH IF NOT DCNE 
051350 60041? BR T2 

001410 721410 

THIS TEST INCREMENTS THE STACK LIMIT REGISTER 

051410 o1070: T2: SCOPE 
OGi412 GCOSOB? 17715 CLR TEMP 7 
QGIS1E 005077 177070 CLR aSLR :CLEAR STACK LIMIT REGISTER 
OCi422 O17700 177064 Tea: = MOV aSLR, RO GET RESULT 
O3i426 20067 177064 CMP RO, TEMP = CHECK RESULT 
001432 OOi40: BEG . ; 
901434 oococe HLT -ERROR! STACK LIM. REG. WAS INCORRECT DATA 

:TEMP # CORRECT RESULT 
91436 105277 177052 INCB @SLH TINCREMENT VALUE IN ET ACK LIM. RES 
Jaz442 10567 17705) INC3  - TEMP+1 “INCREMENT TEST VALUE 
SC1446 OO1SES BNE TA :BRANCH IF ALL VALUES NOT TESTEC 

sTEST THAT RESET CLEARS THE STACK LIMIT REGISTER 

OC1YSO O1C79: 13: SCOPE 
ASiueS 612777 177777 177032 MOY #-1, SLR :PRESET SLR 
PCsMBO 817760 177026 MOV aSLR RO -SAVE SLR 
AG14e 4 Bee700 «177400 CMP #177409,R0 ‘CHECK THAT SLR WAS LOADED



IOl 
viii- DCKSF-B POPIS-4C-4O STK LIM TEST MACY11 27¢1006) 10-AUG-76 17:44 PAGE ? 

1
0
9
0
0
0
 
3
 
O
O
O
 

O
0
0
)
 

C
o
g
s
 
O
O
O
O
 
Y
O
M
 

OO
 
b
h
 

bo
 
0
2
 

Be
 
o
e
 

O
U
N
U
N
U
N
 

OA
 
C
O
G
 

cn
 
o
n
d
 

OV
E 
E
E
O
)
 
G
W
G
 

r
u
r
e
 

nr
 

O
m
c
s
c
o
 
£
M
o
O
L
r
o
O
o
r
o
 

o915Se2 

COIBYE 

001650 
O01&5e2 

001431 
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010701 

BiS5Rs 
062702 

Osa? 
016706 
012767 
016204 
016205 
012767 
010206 
010377 
O16666 
000401 
009000 

010206 
012767 
OLE6E6 
CGO0090 
005737 
001401 
oo0ce0 

O102eCE 

g20009 
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reg 

irerys 

17788 
000490 

Ab8080 
17687604 
G02072 
177776 
177774 
OC1S4E 

17E554 
177770 

201670 
177766 

Co0099 

ocogac 
o01724 
1777230 

BEQ +4 
HLT :! SLR FAILED TO gone 
RESET sRESET CLEARS SLR 
MOY JSLR.RO :GET RESULT OF RESET AND CHECK RESULT 
BEQ TY 0 TO NEXT TEST IF oFeees CLEARED S_3 
HLT tRR OR RESET FAILED TO CLEAR SLR 
BR 13 “LOOP TEST IF ERROR 

-TEST THAT THE CLEAR INSTRUCTICN CLEARS THE STACK LIMIT REGISTER 

T4: SCOPE 
MOYB. ss &- 1, SLH -PRESET ODD BYTE 
MOY aSLR.RO “GET RESULT 
CHP #177400, RO “CHECK RESULT 

Hi” :ERROR! SLR DID NOT PRESET 
CLR JSLR 
Hoy @aLF.RO i367, RESULT oF FLEAR 8 BRANCH IF CLEAR 

HLT ;ERROR! CLR INST FAILED TO CLEAP SLA 
BR TY LOOP TEST IF ERROR 

:TEST THAT AN OVERFLOW ERROR JCCURS FOR ALL S7ACK LIMIT REGISTER VALLES. 
: (PROVIDED CORE IS AVAILABLE). 

"8 soy 10,R2 : TIA STACK VALUE ANC % L 
MOV #-400.83 STACK tHe T REGISTER VALLE 

TSA: ADD #400, Re LOAD NEW STACK VALUE J 
aD #400, RS AND NEW STACK LIM. RES. VALLE 
CLR at CLEAR ADDRESS 6 
MOY SPBOT, SP “INITIALIZE THE STACK POINTER 

TSB: MOV #LIMX, ERRVEC “LOAD TIME OUT TRAP 
MOV -2i2) :R :SAVE STACK LOCATIONS 
MOV -4(2): Re :EXIT TEST IF EITHER INST "IMES cL” 
MOV #LIMA.ERRVEC  :LOAD OVERFLOW VECTOR 
MOV Ro, SP’ :LOAD STACK POINTER 
MOY R3.3SLR -LCQD STACK LIM. REG. 
MOV 108), -1016)  :REFERENCE LIMIT ADDRESS 
BR *SHOULD NOT HAVE TRAPPED 

LIMA: HLT “ERROR! REFERENCE TC LIMIT ACORESS 
= CAUSED AN OVERFLOW 

MOV Re, SP :REPOINT STACK POINTER 
MOV WLIMB.ERRVEC = :REPOINT OVERFLOW VECTOR . 
MOV -[216).-12(6)  ;REFERENCE FIRST ‘YELLOW’ ADCRESS 
HLT ERROR! SHOULD HAVE TRAPPEL 

LIMB: qs a#0 “WAS IT *RED’ OVERFLOW? 
G +4 

HLT :ERROR! A ‘RED’ OVERFLOW OCCURRED wnEN 
“A ‘YELLOW’ ADDRESS WAS REFEREN-EC. 

MOY Rese :REPOINT STACK POINTER 
CLR 740 :CLEAR ADDRESS 0 
MOV BL IMC, ERRVEC © :REPOINT OVERFLOW VECTOR 
MOV -50(53.-59.5)  :REFERENCE LAST YELLOW’ ACORESS 
HT “ERROR! SHOULD HAVE TRAPPED



d91r24 
0C173C 
001732 

001734 
OC1740 
CL174e2 
901750 
93175 
00176 
9C17S4 

902010 
GC2016 
002020 

002022 
C92930 
002932 
092034 
002036 
CGED44 
COe046 

902050 

902079 
CQ207e 

002100 
002104 
002106 
002114 
002116 
002124 
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0CS737 
091401 
oocooo 

005037 

e00000 

016762 
005706 
001401 
999000 
022737 
001401 
o90c0c 

005077 
016706 
C10462 
010562 
000635 
012767 

00S7§7 

pc0249 

000809 

o00cC0 

002010 
1777cs 
177726 

176436 
176430 
177776 
177774 

000006 

176376 

177777 

175724 

176350 

175340 
176334 

176772 
000007 
175376 

000090 
175362 

O00C4e 

176034 
17654C 

175704 

000162 

175716 

0CiSC0 

175404 

175370 

MPINOEC-11-DCKSF-B POPI1/4C-4S STK LIM TEST 
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LIMe: 

LIMX: 

ENO: 

CONE: 

SENDAC: 

MACY11 27(1006; 

TST 
BEG 

JOl 
1C-AUG-76 17:44 PAGE 8 

wa0 
+4 

aac 

Act. ERRVEC 
-52(2), TEMP 
-52.6)” 

LIMD 

-S¢e(2), TEMP 
44 

BLIMCC. 080 
+4 

JSLR 
S’B0T ,S? 
F4, -2{2; 
RS’ -4(2) 
TS 
#6 ERRVEC 

ICNTA 

3 
E 
Lae SENDAD+4 

3WAS IT ‘RED’ OVERFLOW 

sERROR! A ‘REO’ OVERFLOW OCCURRED WHEN 
:THE LAST 'YELLOW’ ADDRESS WAS REFERENCED 
:CLEAR ADDRESS O 
:REPOINT THE STACK POINTER 
:REPOINT THE OVERFLOW TRAP 
:GET *RED’ LOCATION 
REFERENCE *RED’ ADDRESS 
-ERROR! NO OVERFLOW TRAP .4HEN ‘REG’ ACGRESS 

;WAS REFERENCES 

;WAS INSTRUCTION ABORTED? 

ERROR: con -Se(6) WAS ALLOWED TO CHANGE 
:R_'RED’ ACORESS. 
:RESTORE ‘RED’ LOCATION IN ANY EVENT 
:WAS STACK POINTER CHANGED TO Q? 

;’RED* OVERFLOW DID NOT ASSUME NEW STACK 
;1S RETURN ADDRESS ON NEW STACK? 

ERROR: RETURN ADDRESS NOT SAVED ON NEL. 

GET READY TO GET NEW VALUES FOR TEST 
: INITIALIZE THE STACK POINTER 
:RESTORE STACK ADDRESS CATA 

;GET NEW VALUES 
RESTORE TIME OUT TRAP YECTCR 

; TEST FOR 

3SCK 
:SONOT: ON 
> ANC 
;SET 
‘FLAG 

sHAVYE 1500 PASSES BEEN COMPLETEC 

sRING BELL 

i INSERT 
; NULL 
: CHARACTER 
:GET DECTAP MONITOR RETURN ADDRESS 
:D0 NOT RETURN IF (42)=6 
: RETURN TO DECTAPE MONITOR
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JOez22 OCl1e? i7é562 DONE1: JMP START ;RESTART 

cocct. END 

«!



MAINDEC-11-DCOKSF-8 POP11-40-4S STK LIM TEST 
OCKBFE.Pi1 | 10-AUG-76 17:3! 

SIN OO114 
Revit = Pade tNT 
SISPLA Oo0506 LIMA 
BISPRE 900174 LIMB 
Rs 062154 LIme 

BONE  O02222 LIMCC 
he = ae 757’ LIMD 

ENS 002134 LIMX 
ERRVEC= O00004 BOp2 
H_T = Occedo PRTY? 

. ABS. CC2226 000 

ERRORS DETECTED: 0 
CEFAULT GLOBALS GENERATED: 2 

CKBFB DCKBFB/SOL =DCKBFS 
SON OTE 3.2 .1 SECONDS 
RUN-TIME RATIC: S2/6=7.7 
SRE USEC: 5K (9 PAGES? 

BBBEBS 

091762 
o02016 
o02072 
9eZb26 
ogo34c 

MACY11 27(1006) 
SYMBOL TABLE 
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