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IDENTIFICATION
PRODUCT CODE: MAINDEC-11-0CCKBF-B-3
PRODUCT NAME: STACK LIMIT TEST

STANDARD ON 11,45
KJ11-R OPTION ON 11-4C

DATE: JANUARY 1977
MAINTAINER: DIAGNCSTIC GRCUP
RUTHORS: ; JOHN RDAMS

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

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

CIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EGUIPMENT THRT IS
NOT SLPPLIED BY DIGITAL.

COPYRIGH™ (C) 1972,1977 BY DIGITRL EJUIPMENT CORPURATION
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49
5? 1.0 ABSTRACT
;; THIS PROGRAM INCREMENTLY TESTS THE STARCK LIMIT FUNCTICN.
Ed THE_PROGRAM USES THE CONTENTS OF LOCATION 176 RS RHE VALLE
€5 OF THE SWITCHES IF NO HARDWARE SWITCH REGISTER IS FOUND.
£ THE OPERATOR 15 RESPONSIBLE FOR LOACING THE DESIRED
£r VALUE BEFORE STRRTING THE PROGRAM. LOCATION 174 WILi
58 BE USED AS THE SOFTKARE CISPLAY REGISTER.
=.
£3 _
£1 z.n REGUIREMENTS
E 2.1 EQUIPMENT
‘& BASIC 11/45 SYSTEM CR
3 11740 WITH STACK LIMIT OPTICN
2.2 STORAGE

THIS PRCGRAM USES C THRU 17530
2.3 PRELIMINARY PROGRAMS

DORA THRU DOMA
3.0 LORDING PROCEDURE

LOAC PROGRAM USING RBS LORCER.
4.0 STRRTING PROCEOURE

LORD ADDRESS 200. PRESS START. THME PROGRAM WILL LOJP AND RING
BELL ON PRSS COMPLETICN.

o m F‘
CINJ =000 3N U GO <000~ MU WY

(O OGO ~F 3NN N NI )

gé €.C ' OPERATING PROCEDURE
gg .1 SWITCH SETTINGS
gg NONE
gé S.2 SUBROUTINE ABSTRACTS
33 S5.2.1 SCOPE
32 SCOPE IS A MOVE PC,Rl AND STORES THE PC+2 IN Rl._
37 5.2.2 HLT
HLT IS A HALT INSTRUCTION.
£.0 ERRORS

ALL ERRORS WILL CARUSE A HALT. TRAP AND INTERRUPT ERRURS WILL
CAUSE A HALT AT VECTOR<+Z2.

papspopapa
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6.1 ERROR RECOVERY
PRESS CONTINUE TO PROCECE TO NEXT TEST.
.2 ERROR LOCPING

TO LOOP ON AN ERROR, PLACE A BRANCH TO THE PREVIQUS SICPE
INSTRUCTION IN PLACE OF THE HALT INSTRUCTION. NOTE THAT IF THE
ERROR IS INTERMITTANT THAT THE TEST WILL DROP THRU THE HALT ANC
PROCEED TO THE NEXT TEST. THEREFORE, TO LOCP THE TEST CONTIN-
JOUSLY REPLACE THE BEQ .+4 INSTRUCTION IMMEDIATELY PRECEECING
THE HALT WITH A BRANCH BACK TC THE PREVIOUS SCOPE.

TO LOOP ON TRAP FAILURES, PATCH IN THE FOLLOWING ROUTINE AT THE
ADCRESS OF THE TRAP VECTAR.

TRAPVES: TRAPVEC+4
TRAPVEC+2: g .
TRAPVEC+4: 012716 :MOVE_SCOPE ACDRESS TG STACK
TRAPVEC+6: ADORESS {ADCRESS_OF PREVISUS SSOPE
TRAPVEC+10: ~ C000CB :RETURN TO TEST AT SCOPE

RESTORE ALL LOCATIONS BEFORE PRICEEDING TO NEXT TEST.
7.C RESTRICTIONS
NONE
8.3 MISCELLRNEQUS

OM TRAP ERRORS THE STACK POINTER (Rt. WILL CONTHIN RDCRESS WHERE
THE TRAP OCCURRED.

8.1 EXECUTION TIME

(DG D (VWD (O LI TU TRV TUTVOTUTUITU P2 e b2 02 Dot p s p—ap-r P 18(\:;{%9‘
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%35 EACH PROGRAM TAKES ABOUT 1 MINUTE.

}:3 9.0 PROGRAM DESCRIPTIONS

i

14€ THIS 1S A TEST OF THE STACK LIMIT REGISTER AND INSURES CORREC™ _
14¢ OPERATION OF THE RED AND YELLOW ZONE BOUNDARIES. COVERFLOW TRAPS
%:g o ARE TESTED FOR ALL VALUES OF THE STRCK LIMIT REGISTER.

:
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182
182 .TITLE MRINDEC-11-DCKBF-B PDP11/40-45 STK LIM TEST
. TEST DCKBFB- STACK LIMIT REGISTER TEST
‘THE STACK LIMIT REGISTER ALLOWS THE ’CVERFLOW’ BOUNDARIES TO BE CHANGED.
:FOR EXAMPLE IF THE STACK LIMIT REGISTER IS CLEAR THE BOUNDARY IS AT
400 (YELLOW ZONE) AND 340 (RED ZONE). 1IN ALL CASES THE YELLOW ZONE
' BOUNDARY IS AT 400(8) PLUS THE VALUE IN THE STACK LIMIT REGISTER, ANC
: THE RED 20NE BEGINS 2078) WORDS BELOW THE YELLOW ZCNE. THIS Test
: CHECKS THAT THE STACK LIMIT IS 400 GRERTER 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.
.:TQRTINu PROCEDURE
ﬁgno nognsss =200
BELL .ILL RING WHEN TEST IS 2CMPLETE
-EQUATE STATEMENTS
J00c0e k0=70
G000 Ri="1
900002 R2=%2
9000C3 R3=%3
0o0204 R4=4
000005 RG=%5
000056 SP=yk
C00CG? PC=47
P‘uISTER noop ES
177776 §§ - ADDRESS OF PROCESSER STATUS WORD
177770 : UBREQK 177770 :ADDRESE OF PDP11/45 MICRC BREAK REGISTER
177570 DSWR=177570 : A0DRESS CONSOLE SWITCM REGISTER
177564 TPS=1775E4
177586 TPB=177566
177570 DDISP=177570 :ADDRESS OF CONSOLE DISPLAY RESISTER
6Co500 HLT=HALT
022626 POP2=22626
015701 SCOPE=010701 :MOVE PC TC Rl
oCha4d PRTY7=340 :PRIORITY LEVEL 7
n00004 ERRVEC =4 :ADDRESS OF ERROR VECTSR
000000 .=0
500046 =46
250048 C02Z12 §ENDAD
000174 =174
300174 000060 DISPREG:(
200176 000000 SWREG: O
______ bcoeop .=200
©00200 00017 000G P START
900500 .=500

55
222800 000000 1cu7 0 -CCNTRINS PASS COUNT
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Cdl17¢
331204

001210
wol2le
Joizgld

cgicle
CElz229
a0l2gs
CCle3e
c81240

0C00CY
177570
177570
00C7eC
177774
17777

8000C0

gCliC0is
018706
012737

01374E
012737
012787
012767
022777
001012

000403
012716
000002
012767
gle787
012637
0CS0e7?
00S7&e7
001412
J22767
0C1006
022767
Q01002
GO5087

0167086
016777
Q32777
001403
117737

012737
Q0s03?

00CS30
0007ss
022e2t

019701
0127e7
005067
£17737
000403

77474
008340

000C0H
001062
177570
177570

177077

001073

009176
0oC174
00so0H
177364
177362

\77777
GCl477
177334
177336
177322
0co400
177310

00leld
173000

001g42
176E84
177254

177776

000004
177442
177436
177428

177406
177402

00136k
177340

0000C4

176588
177774

TEST

ICNTR: O

SUR: DSKR
DISPLAY:DDISP
SPB0T: 760
SLR: 177774
SLH: 177778
TEMP: 0

.=1010
START: MOV
MoY

MACYI1 27(1008:

GO1

10-RUG-78

SPEQT, b
$PRTY7, J#PSW

17:44 PAGE £

:ADCRESS OF STACK LIMIT REGISTER

:HIGH (CDD BYTE:

;INITIALIZE STACK PGINTER
:LOCK OUT INTERRUPTS

:1SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
* SETUP FOR A SOFTWARE SWITCH REGISTER.

:;EQUAL TO A -1
Mov

MOV
MOV
MOV
CMP
BNE

BR

MOV
RTI
MOV
MOV
MoV
CLR
TST
BEQ
CMP
BNE
chP
BNE
CLR

MQY
MoV
BIT
BEG
MOVB

54%:
658%:
bES:

BEGIN:

:CHECK THAT CP CAN TIME OUT TRRP
$TORET, J$ERRVEC

MOV
CLR

HLT
8R

TORET: CMP

34ERRVEC, - (SP)
645, J8ERRVEC

:;SAVE ERROR VECTOR
; ;SET UP ERROR VECTOR

#DSUR, SWR ;s SETUP FOR A HARDWARE SWICH4 REGISTER

sDDISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER

#-1,3SUR :: TRY TO REFERENCE HRRDWARE SWR

66% : :BRANCH IF NO TIMENUT TRAF JCCURREC
; ;AND THE HARDWARE =WR IS NOT = -!

65% : :BRANCH IF NQ TIMcCi™

8658, (SP) :3SET UP FOR TRAP RETURN

#SWREG, SWR :;POINT TO SOFTWARE SWR

#DISPREG,DISPLAY

(SP)+,a#ERRVEC  :;RESTGRE ERRGR VECTCR

ICNT :LLEGR PASS COUNT

ICNTA

BEGIN

#-1, SENDRC+4

BEGIN

#1477, ICNT

BEGIN

ICNTA

SPBOT, %6 s INITIALIZE STACK POINTER
ICNT,aDISPLAY  ;DISPLAY PASS CCUNT , )
%400, JSKR :LOAD PDP11745 MICRO BREAK REGISTER®

.+10
JSWR, JEUBRERK

;LOAD MICRO BREARK REG WITH SPO-7

:LOAD TIMEQUT TRAP VECTUR

a#173000 !ADDRESS 173000 ALWAYS TIMES 2uT CON
:DATIP/0ATO BUS SYCLE )
:ERROR! FAILED TO TIME OUT TRAP

BEGIN ;LOOP TEST _

(6)+, (B)+ 'RESTORE THE STACK

+ TEST THAT THE STACK LIMIT REGISTER CAN BE REFERENCED USING DATI,

:DATIP/DATO
t0: SCOPE
MOV
CLR
MOV
ER

#T0AR, ERRVEC :LIRD ERROR VECTOR

ERRVEC+2
9SLR, 38177774  ;REFERENCE STACK LIMIT REGISTER
TC8 :GC TO NEXT TES?
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201242
sblgu4
JCle4e

cJ1304
001308

001324
031326

001330
001334
001340
601342
001344
00134E
001350

001410
061412
QGI41E
00i423
03:42E
001432
001434

C21436
J2.942
c0l44e

€000
OO0
PPN
i o R g
o

400

Qaz2e2e
22C002
00C783

812767

117777
UUUHU’
Q22626
£0C00C
200766

Cl27&7
03042c

00s077
017700
001401
000000
0Ce302
10331
CO0417
Cc1410

01070!
005067
00s077
017700

000000
105277

108267
001368

0C0400
177174
177.72

177156
177152

177777
17702¢
1774CC

TOA:  POP2
HLT .ERROR: CANNOT REFERENCE STACK LIMIT REG.
BR 10 :LOOP TEST IF ERROR
:USING DATI, CATIP/DATOB
176526 TOB: MOV $70C.ERRVEC :LOAD ERRCR VECTOR
177230 MOVB  QSLR,JSLH REFERENCE 0DD BYTE
R 70D
10¢:  POP2
HLT :ERROR! CANNOT REFERENCE STACK _IM
B8R 108 :USING BYTE INSTRUCTION.
176502 TOD: MOV cs.ERRVEc :RESTORE_ERROR TRAP VECTCR
BR "GO TO NEXT TEST
:TEST THAT EACH BIT OF THE STACK LIMIT REGISTER BITS CAN BE SET
:AND CLERRED. THIS TEST ROTATES A BIT THROUGH THE STACK LIMIT RESISTER.
T1: SCOPE
MOV 400, R2 :LOARD TEST VALLE
T1A: MOV R2,3SLR :LOAD TEST VALUE INTO STACK LIM. REG
MGV AS(R RO :SET RESULT
CMF RO.RC : CHECK RESULT
BEG L+ :BRANCH IF RESULY IS CORRECT
HLT :ERROR! INCORRECT RESULT. FE HAS CORREZ”
:RESULT AND RO HAS INCORRECT SESU.T.
CLR ISLR :CLEAR STACK LIM. RE.
ggg QS%R.RD :GET AND CHECK RESULT
.t
HLT . ERROR! INCORRECT RESULT
ASL R s CHIFT TEST VALUE
BCC T1A 'BRANCH IF NCT DCNE
BR 18
1410
:THIS TEST INCREMENTS THE STACK LIMIT REGISTER
12: SCSPE
CLR TEMP
LR ASLR :CLEAR srncx LIMIT REGISTER
T2h: MOV oSLR, RO .uET RESULT
ggg RhoErP : CHECK RESULT
¥
HT -ERROR! STACK LIM. REG. WAS INCORRECT DATA
:TEMP # CORRECT RESULT
INCB  aSLH : INCREMENT VALUE IN STACK LIM. RES.
INGB  TEMP+1 : INCREMENT TEST VALUE
BNE 13R :BRANCH IF ALL VALUES NOT TESTEL
: TEST THAT RESET CLEARS THE STACK LIMIT REGISTER
73: SCOPE
177032 MOV s-1,3SLR :PRESET SLR
MOV asLA, RO ‘SAVE SLR
CMP #177400.R0 (CHECK THAT SLR WRS LCACED
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201470 001431 8EQ .44
001472 000000 HLT .1 SLR FARILED TO LOAD
gc1474 000005 RESET :RESET CLEARS SLR
301476 017700 177010 MGV ISLR.RO GET RESULT OF RESET AND CHECK RESJLT
251802 0Di402 BEQ T4 0 TC NEXT ng IF Rggsr CLEAREC S.=
rA1E834 306233 HLT ERR“R' RESET ERILED 13 CLEAR SLE
35183¢ 080760 B8R 13 :LOCP TEST IF ERROR
-TES™ THAT THE CLEAR INSTRUCTION CLEARS THE STACK LIMIT REGISTER
=CIS10 01073l T4: SCOPE
AEIS12 13777 177777 1T8T7H MOVB  #-1,3SLH . PRESET 000 BYTE
201820 017700 17&7:% MOV ISLK, RO :GET RESULT
0C1E24 022700 177400 CMP a17?400 RO ' CHECK RESULT
001530 001481 BEG 44
001E32 000000 HLT :ERROR! SLR DID NOT PRESET
031533 005977 e wbr astg RO T RE LEAR & BRANCH IF CLEAR
~I74E . e ANC CLEA
sRtedd BATIES ¢ ey #e 3T RERERT 9EcS
A01S4e 000030 HLT ERROR' CLR_INST FRILEC TO CLEAR SLR
£C1550 000757 BR 'C :L00P TEST IF ERROR
-TEST THAT AN OVERFLOW ERROR JCCURS FOR ALL STACK LIMIT RESISTER VAL_EZ.
: (PROVIDED CORE IS AVAILABLE).
00%555 010? 0 s scsps 10,R2 NITIA STACK vn UE ANC
] H L
881?20 815 85 ?99468 n8 2-4900,83 § ALK L{M T REGISTER VALLE
001564 062702 000400 T5R:  ADD #5400, R2 :LOAD NEW STACK VALUE ]
881 70 88579; 888488 AD anG,R3 :AND NEW STRCK LIM. REG. VALJE
1574 0 0 CLR Al ! CLEAR ADDRESS §
CJ150C 016706 176704 MOV SPBOT.SP *INITIALIZE THE STACK P2INTER
001604 012767 G02072 176172 7T5B: MOV #LIMX. ERR”EC :LOAD TIME OUT TRAP
301612 016204 177776 MOV ~2(2) R 'SAVE STACK LOCATIONS
001616 016205 177774 MOV -4i2)] RS 'EXIT TEST IF EITHER INS™ TIMES .7
001622 012767 001646 176154 MOV 8L IMA.ERRVEC  :LOAD OVERFLOW VECTOR
001E30 01020s MOV R2,SP' :L0AD STACK POINTER
001€32 010377 17e63H MOV R3. ASLR :L.CaD STACK LIM. REG.
0C1635 ODl1GERE 177770 177770 MOV -10sz ~106)  :REFERENCE LIMIT ADDRESS
001644 000401 B8R :SHOULD NOT HAVE TRAPPED
COlE4e 000000 LIMA:  HLT ' ERROR! REFERENCE TC LIMIT ACDRESS
: CAUSED AN GVERFLOMW
001650 010206 MOV R2,SP :REPOINT STACK POINTER
00132 Q12767 001670 17bl2y MOV sL1M2 ERRVEC  :REPOINT OVERFLOW VECTOR
901660 OlEBEE 177766 1777E6 MCV -12(6},-12(E)  :REFERENCE FIRST 'YELLOW' ADCRESS
COlESE CCO0O0 HLT :ERROR! SHOULD HAVE TRAPPEC
001E70 005737 000000 LIMB:  TST 240 !WAS IT TRED® OVERFLOW?
CO1E74 001401 BEG .44 )
ZZ1e7e 000CO0 HOT :ERROR! A 'RED’' OVERFLOW CCILRRED amEN
‘A ‘YELLOW® ADDRESS WAS REFERENCEC.
001700 01020 MOV R2, 5P ‘REPOINT STACK POINTER
001702 00SG37  000OOC CLR au0 chznn ADDRESS 0
261706 512767 201724 176073 M3V $_IMC ERRVEC  :REPOINT QVERFLOW_VECTOR
C01714 Olee€e 177730 177720 MOV -S0¢8).-80.6)  :REFERENCE LAST ’YELLOW' RODRESS
251722 000000 HT :ERROR! SHOULC MAVE TRAPPED
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gdir e
0C173C
0C173e

01734
C21740
CC1742
001750
93175

OC176

0C17%4

00eCl10

Fﬂ:gls
002020

002022
C32030
002032
C0c034
002036
COcI4Y
C02046

002050
002054
002060
802064
g0z070
gc2072

002100
002104
C02106
002114
0021186
go21es
002126
0n2l32
uceLay
002140
00214¢
002150
002154
Gogiee
C02166
002170
00el7e

M=INJEC-11-DCKSF-B PDF11/4C-45

10-RUG-76 17:31

0C5737
001401
00C000

005037
010206
012787
016267
80516&

00200
000411

030000

0le7ree
005706
01431
000000
022737
0014C1
slalalnss:

00s077
016706
C10462
010562

000635
012767

ggsze?
001013

000240

000003

000CCo
002010
17775
177728

177728

176436
176430
177776
177774

000006

176376
177777
175724
17E350

176340
176334

176772
000007
175378

000050
178362

COGCH2

STK LIM TEST

176034
176840

175704

0ogige2
175716

0CISCa

175404

17537C

LIMS:

LIMX:

END:

CONE:

SENDAL:

MRCY11 27(10063

TST
BEG
HLT

CLR
MOV
MCV
MOV
CoM
HLT

B8R
.=2010
cMP
BEQ
HLT

MOV
15T
BEQ
HLT
CHMP
SE<
HLT

CLR
MOV
MOV
MOV

BR
MCV

15T
BNE
CHP
BEQ
CHP
BNE
INC
B8R
INC
CHP
BEQ
IMP
MoV
TSTB
BPL
MoV
1STB

JO1

1C-RUG-76 17:44 PRGE 8

380
L4

a#C

R2,.SP
uLiMU ERRVEC
-:2(2) TEMP
-825)

LIMD
-52(2), TEMP
.44

#_IMCC.280
.+

JSLR
SF80T,5?
FY, -213;
FS -4{2)
754

tB ERRVEC

ICNTA

EHD
$ENDARC +4
NE
qs 42
END

ICNT, #1500
DONE

BEGIN
£7. 7PQ
TPS

v
0, TPB
TPS
q
Ju42, 72
Donel
7,.(2)

:WAS IT "RED’ OVERFLOMW

:ERROR! A °RED’ OVERFLOW QCCURRED WHEN

:THE LAST ’*YELLOW® ADCRESS WAS REFERENCED

:CLEAR ADDRESS 0O

:REPQINT THE STACK POINTER

:REPCINT THE OVERFLOW TRAP

:GET_"RED’ LOCATION

:REFERENCE "RED’ ADDRESS

:ERRCRY NG OVERFLOW TRAP «+EN 'RED' ACCRESS
; WRS REFERENCED

;WRS INSTRUCTION ABORTED?

ERROR' COM -52(b) WRS ALLOWED TO CHANGE
:A_'RED’ ACDRESS.

:RESTORE ‘RED’ LOCATION IN ANY EVENT
:WAS STACK POINTER CHANGED TO Q?

; 'RED* OVERFLOW DID NOT ASSUME NEH STACK
;IS RETURN ADDRESS ON NEW STARCK

gRRgﬁ' RETURN ADDRESS NOT SARVED ON NEK

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

:GET_NEW VALUES
;RESTORE TIME OUT TRAF VECTCR

; TEST FOR

: SCRIPT
;COBDITION

;SET
{FLAG

;HAVE 1500 PASSES BEEN C 238
{RING BELL

: INSERT
s NULL
CHRRRCTER
GET DECTAP MONITOR RETURh RADCRESS
DO NOT RETURN IF (+42)=0
gETUTN T0 DECTAPE MONITCR

: GVERLAY
: AREA
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202222 00DIe7 178562 OONEL: IMP START ;RESTART
S82CC. .END

!
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SIN 00114 °NT
REydll . FRAL4R 1l
S1SPLA 000506 CIMA
DISPRE 000174 CIMB
Boe . 00215 LM
BONEl 002222 CIMCC
SR = (5955 CIMD
END 002134 LIMX
ERRVEC= 0DGOOH 50p2
HoT = 0CCDOD PRTY?

. HBS. [02226 000

£ESRORS DETECTED: O
CEFAULT GLOBALS GENERATED: 2O

CCKBFB, DCKBFB/SOL=DCKBF5
RUN-TIME: 3 2 .1 SECONDS
SJN-TIME RATIC: 52/6=7.7
SORE USEC: 5K (9 PAGES:

i

001646
001670
051724
021762
002010
002072
22626
06034C

PSIW
SCOPE
SLH
SLR
SPBOT
START
SWR
SWREG
TEMP
TORET

MACY1l 27(10086)
SYMBOL TARBLE

LO1

10-RUG-76

T727%

10701
000S14
Qoosie
000S1C
001310
0GOS0
090176
00CS1e
oolz2ld

1P
TP
0
08
108
100
100
11
TIA
T2
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801410

SENCAD

O -00000(
QONOOOO OO0
TUM) “Jb= e ps pos pap—s
(AU AU RN T gY VTV TU IV g &
r- 00 (N« NN
oMU L A Tu O



