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IDENTIFICATION
PRODUCT CODE: MARINDEC-11-CCKBF-B-2
PRCDUCT NAME: STACK LIMIT TEST

STANDARD ON 11/45
KJ11-A OPTION ON 11/40

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

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NCTICE AND SHOULD NOT BE CONSTRUED AS # COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
NO StSPONSIBILITY FOR ANY ERRORS THAT MAY APPERR IN THIS DOCUMENT.

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

CIGITAL EQUIPMENT CORPORATION ASSUMES NQ RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EGUIPMENT THAT IS
NOT SLPPLIED BY DIGITAL.

COPYRIGH™ (L) 1972,1977 BY DIGITAL EGUIPMENT CORPURATION
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RBSTRACT

THIS PROGRAM INCREMENTLY TESTS THE STACK LIMIT FUNCTICN.
THE PROGRAM USES THE CONTENTS OF LOCATION 176 AS RHE VALLE
OF THE SWITCHES IF NO HAROWARE SWITCH REGISTER IS FOUND.
THE OPERATOR IS RESPONSIBLE FOR LORCING THE DESIRED

VALUE BEFORE STARTING THE PROGRAM. LOCATION 174 WILL

BE USED RS THE SOFTWARE DISPLAY REGISTER.

REQUIREMENTS

EQUIPMENT

BASIC 11,45 SYSTEM (R
11740 WITH STACK _IMIT GPTICN

STORAGE

THIS PRCGRAM USES O THRU 17530
PRELIMINRRY PROGRAMS

DORA THRU DOMA

L. ORDING PROCEDURE

LOAC PROGRAM USING RBS LORLCER.
STRRTING PROCEDURE

LOAD ADDRESS 200, PRESS START. THE PROGRAM WI_L LOJOP AND RING
BELL ON PASS COMPLETICN.

OPERATING PROCEDURE

" SWITCH SETTINGS

NONE
SUBROUTINE ABSTRACTS

SCOPE

SCOPE IS A MOVE PC,RL AND STORES THE PC+2 IN RI.
HLT )
HLT IS A HALT INSTRUCTION.

ERRORS

ALL ERRORS WILL CAUSE R HALT. TRAP AND INTERRUPT ERRORS WILL
CAUSE A HALT AT VECTOR+2.
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b.1 ERROR RECCOVERY
PRESS CONTINUE TO PROCEDE TO NEXT TEST.
6.2 ERROR LOCPING

TO LOOP ON AN ERROR, PLACE A BRANCH TO THE PREVIOUS SICPE
INSTRUCTION IN PLACE OF THE HALT INSTRUCTION. NOTE THAT IF THE
ERROR IS INTERMITTANT THAT THE TEST WILL DRCP THRU THE HALT ANC
PROCEED TO THE NEXT TEST. THEREFORE, TQ LOCP THE TEST CONTIN-
JOUSLY REPLACE THE BEQ .+4 INSTRUCTION IMMEDIATELY PRECEECING
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+2: 3]

TRAPVEC+4: 012716 :MOVE SCOPE ACDRESS TGO STACK
TRAPVEC+6: ADDRESS :ADCRESS_QOF PREVIQUS SSOPE
TRAPVEC+10: €000Ce :RETURN TO TEST AT SCOPE

RESTORE ALL LOCATIONS BEFORS PRICEECING TO NEXT TEST.
7.0 RESTRICTIONS
NONE
8.3 MISCELLANECUS

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

8.1 EXECUTION TIME

() G () CULD GOt (D I TV NRXTU NIV TV TOTOTUINLIE 2 b2 b2 ps pspap s psj-spe "Igggg{ﬂ

Y T e S S T S N S T Tl Y I T Yy Wy Wy oo
D000 N UT £~ (0 00 ~MUT £ (OO~ DD 0N LWNI =)D

4

izé EACH PROGRAM TRKES ABOUT 1 MINUTE.

;:3 9.0 PROGRAM DESCRIPTIONS

i

14 THIS IS A TEST OF THE STACK LIMIT REGISTER AND INSURES CORREC™ _
14¢ OPERATION OF THE RED AND YELLOW ZONE BOUNDARIES. OVERFLO~ TRAPS
¢:g o ARE TESTED FOR ALL VALUES OF THE STACK LIMIT REGISTER.
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152
182 .TITLE MRINDEC-11-DCKBF-B POP11-/40-45 STK LIM TESTY
. TEST DCKBFB- STACK LIMIT REGISTER TEST
‘THE STACK LIMIT REGISTER ALLOWS THE 'CVERFLOW’ BOUNDARIES TG 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, AMC
' THE RED 20NE 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
IYELLOW ZONE AND THE BEGINNING OF THE RED ZONE.
.:TQRTINu PROCEDURE
ﬁ890 nogagss =200
BELL .ILL RING WHEN TEST IS COMPLETE
-EQUATE STATEMENTS
300000 &0=70
60001 Ri=x1
900002 R2=%2
700363 R3=%3
000204 Ry=74
000005 RS=%5
000056 SP=%b
CO0CC? PC=%7
:REG xsrsn noop ES
177776 . 5§ - ADDRESS OF PROCESSER STATUS WORD
177770 : UBREQK 177770 :ADDRESE OF PDP11/4S MICRC BREAK REGISTER
177570 DSWR=177570 :ADDRESS CONSOLE SWIToM REGISTER
177564 TPS=1775CH
177566 TPB=177566
177570 DDISP=177570 : ADDRESS OF CONSOLE DISPLAY RESISTER
0C0000 HLT=HALT
022626 POP2=22626
0156701 SCOPE=010701 -MOVE PC TC R!
600240 PRTY7=340 ‘PRIORITY LEVEL 7
nO00CH ERRVEC=4 : ADDRESS OF ERROR VECTOR
000000 .=0
A00C4E .46
250048 C02Z12 $ENDRD
000174 =174
300174 0000GO DISPREG:
200176 000000 SWREG: O
______ obogeoe .=200
c00230 000IE?  0O0eOH IMF START
000SC0 .=500

fGS
2C2E52 0000a0 tcnr 0 :CONTRINS PASS COUNT
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CCOSO4
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(20000
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ot papes

CO117€
331204

001210
wolgle
Jcigld

c0izle

cleed
o0l2ek
£lz3e
cSl1240

0C00C2
177570
17757C
00C7eC
177774
17727

0000C0
gC10ic

01706
012737

177474
000348

000004
001062
177570
177570

001002
GO5087

016706
016777
032777
001403
117737

012737
gosc37

00CO20
0007s5
022e2t

010701
012767
005067
017737
000423

1?1:/(

001073

000176
goo174
005004
177364
177362

177777
CC1477
177334
177336
177322
Qco4a0
177310

031214
173000

00lzg4e
1765854
177254

177778

000004
177442
177436
177428

1774086
177402

00138k
177340

176556
177774

GOl
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ICNTR: O

SWR: DSWR

DISPLAY:DDISP

SPBOT: 760

SLR: 177774 «RDCRESS OF STACK LIMIT REGISTER
?éﬁé é????s :HIGH (0DD BYTE!

.=1010
START: MOV SPEOT, %6 s INITIALIZE STACK PGINTER
MOY 8PRTY7 3#PSW  :LOCK OUT INTERRUPTS
::SIZE FOR A HARDWARE SWITCH REGYSTER. IF NOT FOUND OR IT IS
:;EQUAL TO A "-1" SETUP FOR A SOFTWARE SWITCH REGISTER.
MOV JBERRVEC,-(SP; ;;SAVE ERROR VECTOR

MOV #6548, JSEARVEC  ;:SET UP ERROR VECTOR
MOV #DSWR, SWR : :SETUP FOR A HARDWARE SKICH REGISTER
MOV s0DISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER
CMP 2-1, SWR ::TRY TO REFERENCE HARDWARE SR
ENE 663 :TBRANCH IF NO TIMERLUT TRAF JCCURRELD
::AND THE HARDWARE =WR IS NOT = -I
BR 659 s 1BRANCH IF NQ TIMZGLT
548 EQ¥ 658, (SP) :3SET UP FOR TRAP Rt TURN
65%: MO\ #SWREG, SWR . :POINT TO SOFTWARE SWR
MOV #$DISPREG, DISPLAY )
BES: MOV (SP)+,a%ERRVEC ::RESTORE ERRGR VECTCR
CLR ICNT :ELEQR PASS COUNT
ST ICNTA
BEQ BEGIN
CMP #-1, SENDAD+H
BNE BeGIN
CMP £1477, ICNT
BNE BEGIN
CLR ICNTA
BEGIN: MOV SPBOT, %6 - INITIALIZE STACK POINTER
MOV ICNT,JDISPLAY  :DISPLAY PASS CCUNT )
EéI czgg,asun :LOAD PDP11/4S MICRO BREAK REGISTER®
ul .
MOVB  2SWR,J¥UBREAK  ;LOAD MICRO BREAK REG WITH SPD-7

:CHECK THAT CP CAN TIME OUT TRAP
MCV $TORET, J#ERRVEC ;LOAD TIMEQUT TRAP VECTUR
CLR 38173000 ;ADDRESS 173000 ALWAYS TIMES JuT ON
:DATIP/DATC BUS CYCLE

HLT :ERROR! FAILED TO TIME OUT TRAP
BR BESIN ;LOOP TEST _
TORET: CMP (B)+, (B)+ :RESTORE THE STACK
: TEST THAT THE STACK LIMIT REGISTER CAN BE REFERENCED USING DATI,
: DATIP/DATQ
to: SCOPE R
MOV #T0R, ERRVEC :LIAD ERROR VECTOR
CLR  ERRVEC+2 ,
MOV  JSLR,a#177774  ;REFERENCE STACK LIMIT REGISTER
ER T08 :GO TO NEXT TEST
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001242 02262¢ T0A:  POPR i
301244 03C000 HLT :ERROR: _CANNGT REFERENCE STACK LIMIT REG.
StiZ4e 005763 BR 10 :L00P TEST IF ERRGR
;USING DATI, CATIP/DATOB
601250 012767 001266 176526 TOB:  MOV.  #TOC.ERRVEC  :LOAD ERROR VECTOR
31886 1ir77r 177230 177230 MIVB  JSLR,JSLH  REFERENCE DD BYTE
215EY 0oduGy BR 100
001266 022626 T0C:  POP2
0C1270 00C00C HLT ;ERROR! CANNOT REFERENCE STACK _IM
001272 300766 Bk 108 !USING BYTE INSTRUCTION.
001274 Dlg7e7 OOOCOE 176SC2 T0D: MOV 6,ERRVEC ;RESTORE ERRQR TRAP VECTCR
201302 6O043C B8R 1G0 70 NEXT TEST

:TEST THAT EACH BIT OF THE STACK LIMIT REGISTER BITS CAN BE SET
:AND CLEARED. THIS TEST ROTATES A BIT THROUGH THE STACK LIMIT RESISTER.

nn01304 61070l Ti: SCOPE
001306 012702 0CO<00 MOV 400, R2 :LORD TEST VALLE )
001312 010277 177174 T1A: MOV R2, I5LR :LORD TEST VALUE INTO STACK LIM. RES
001316 01770C 177:72 MOV aS{R, RO :5ET RESULT
n01322 020002 CMFP RO.R2 : CHECK RESULY
001324 001401 BEQ L+ :BRANCH IF RESULY IS CORRECT .
001336 000006 HLT :ERROR! INCOPRECT RESULT. na HAS CORREZ
:RESULT AND RO HAS INCIRRECT RESULT.
001330 00S077 177158 CLR aSLR :CLEAR STACK LIM. RES.
001334 017700 177:52 MOV JSLR.RO :GET AND CHECK RESULT
001340 001401 BEQ .+4
g01342 000000 HLT ERROR! INCORRECT RESULT
001344 006302 ASL R2 sGHIFT TEST VALUE
00134 1033&] BCC TIA :BRANCH IF NOT DCNE
001353 (000417 BR T2
001410 .=1410

: THIS TEST INCREMENTS THE STACK LIMIT REGISTER
001410 01070 12: SCOPE
0Gi412 005067 17717. CLR TEMP )
JCI41€ 008077 177070 (LR ASLR :CLEAR STACK LIMIT REGISTER
00:422 017700 1770ed T2R: MOV aSLR, RO :GET RESULT
00:426 020067 17704 CMP RO, TEMP :CHECK RESULT
001432 0O0i40: BES .+ ) i
0Ci434 000CCo HLT .ERROR! STACK LIM. REG. WAS INCORRECT DATA

:TEMP 8 CORRECT RESULT

CO143p 105277 177052 INCB  a@SLH : INCREMENT VALUE IN STACK LIM. RES
JJi442 10SPe7 177DE1 INGB  TEMP+] : INCREMENT TEST VALUE
COl44E6 001385 BNE 12A :BRANCH IF ALL VALUES NOT TESTELC

: TEST THAT RESET CLEARS THE STACK LIMIT REGISTER
QCI4E0 0IG79) 13: SCOPE
DOINER 612777 177777 177032 MOV -1, aSLR :PRESET SLR
CCI4B0 017700 1770e& MOV asLR, RO ‘SAVE SLR
201454 022700 177400 CMF #177400.R0 :CHECK THAT SLR WRS LCASED
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199308

000400

385368

176704
002072
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176684
17777

001670
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€02033

0Cogac
201724
177720

178774

176172

176154

177770
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D T0 LCARD
€ SLR

.1 SLR FRILE
,RESET CLEAR
RESULT OF RESET AND CHECK RESULT
0 TC NEXT TE; IF Rggzr CLEARED S._=%
ERR“R' RESET FRILED 10 CLERR SLK

:LOCP TEST IF ERROR

:TES™ THAT THE CLEAR INSTRUCTICN CLERRS THE STACK LIMIT REGISTER

TY:

MACY1l 27¢(100&}
BEQ .44

HUT

RESET

MOV JSLR.RO
BEQ T4

HLT

BR 13

SCOPE

MGvB~  m-1,3SLH
MOV aSLR, RO
CMP $1774900, RO
BEG 44

H .

CLR JSLR

ggg QQLP.RD
HLT

BR Y

:PRESET 0DC BYTE
:GET RESLULT
;CHECK RESULT

;ERROR! SLR DID NOT PRESET

;ST RESULT QF CLEAR 8 BRANCH IF

;ERROR? CLR_INST FRILEC TQO CLEAR
LOOP TEST IF ERROR

CLERR
SLR

:TEST THAT AN OVERFLOW ERROR JOCCURS FOR ALL STACK LIMIT REGISTER va_ L E:.

: (PRO

18:

TSA:

TEB:

LIMA:

LIMB:

VIDED CORE IS RVRILABLE].

SCOPE

v
nov
RADD
RAD
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
BR
HLT
MOV
MOV
MCV
HLT
TST
BEG
H.T

MoV
CLR
MoV
MOV
HT

$.0,.R2
$-400,R3
#400,Re
nugo,na
as

SPBOT.SP

8L IMX,ERRVEC
-2(2),R4
-4(2), 'RS

#L IMA,ERRVEC
R2,SP’

R3,dSLR
-lﬁtSJ -10t6)

R2,SP

8L 1M, ERRVES
-18&6) -12(8)
a0

L4

pa CD

hLIMC ERRVEC
-50(5}.-50:6)

ERROR' R

N TIRL* STACK VALUE ANC
:STACK LIMIT REGISTER VALLE

:LOAD NEW STACK VALLE

:AND NEW STACK LIM. REG. VA.JE
{CLEAR RDDRESS 0

LINITIALIZE THE_STACK PJINTER
;LOAD TIME OUT TRAP

'SAVE STACK LOCATIONS .
:EXIT TEST IF EITHER INST TIMES I.°
:LOAD QVERFLOW VECTOR

}LOAD STACK POINTER

}LCAD STACK LIM. REG.

:REFERENCE LIMIT ADDRESS

:SHOULD NOT HAVE TRAPPED

*ERROR! REFERENCE TC LIMIT ACORESS
: CAUSED AN_CVERFLOW

:REPQINT STACK POINTER

:REPOINT OVERFLOW VECTOR X
:REFERENCE FIRST 'YELLOW® ADCRESS

: ERROR! SHOULD HRVE TRAPPEC
:WAS IT *RED® OVERFLCW?

'RED’ OVERFLOW CCILRRED amEN
"YELLOW' RODRESS WAS REFERENCED.

' REPOINT STACK POINTER

:CLEAR ADDRESS g

:REPOINT OVERFLOW_VECTOR n
'REFERENCE LAST 'YELLOW' ADDRESS

:ERROR! SHOULD MAVE TRAPPED
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3172
gC173C
0C1732

301734
Q21740
GC1742
001750
03175

SC176

0C1784

002010

503016
002320

002022
£32030
002032
002034
002036
CO2a44
C02046

002050

UD:”?D
gez207e

002100
002104
C02106
00114
002116
02124
002126
L2132
Uceiay
002140
00214&
002150
002154
goziee
C0e2leb
002170
£021i76
002202
£02204
CCe21l

M=INDEC-11-DCKSF-B POF11-4C-4S

10-RUG-786 17:31

005737
021401
00C000

005037
010206
012767
016267
80516&

00C00
000411

050000

0le76e
005706
00143i
100000
022737
00140!
0200a0c

005077
0167086
C10462
010562
000635
012767

ggs7e?
001013
022767
0C1417
026767
001083
005267
000410
005267
026727
001402
800167
012767
105787
100375
012767
105767
100375
013702
031404
004712
000240
CCC2+C
000240

000G02

000CC0
002010
177728
177726

8Ci7ee

176435
176430
177776
177774

000008

176376
17727277
175724
17£350

176340
176334

176772
0000207
175376

000030
178382

00CC42

STK LIM TEST

176034
176840

175704

0og1ge
175716

0CISCO

175404

1758370

LIMS:

LIMX:

END:

CONE:

SENDAC:

MRCY11 27(1006]

TST
BEG
HLT

CLR
MOV
MCV
MOV
CoM
HLT

B8R
.=2010
cMP
BEQ
MLT

MOV
157

HLT
CLR
MOV
MOV
MOV

MCV

TST
CMP
BNE
MOV

TSTB

JO1

1C-RUG-76 17:44 PAGE 8

380
.44

a#C

R2, 5P
uLIMU ERRVEC
-52¢2}, TEMP
-82(H)

LIMD
-52(2), TEMP
.44

#_IMCC.a80
.+

aSLR
SF807, 5P
fg _5l§)
-9{
T84

15
#6.ERRVEC

ICNTR

END
8-1, SENDAD++4
DONE

4g, 42

END

ICNT, #1500
CONE

BEGIN
%7, 7P2
TPS

-y
%0, TPB
TPé

3842 %“2
oonei
7.(2)

:WAS IT 'RED’ OVERFLOW

:ERROR! A 'RED’ OQVERFLOW OQCCURRED WHEN

: THE LAST ’YELLOW' AOCRESS WAS REFERENCED

: CLEAR ADDRESS 0O

:REPOINT THE STACK POINTER

:REPCINT THE OVERFLOW TRAP

:GET_"RED’ LOCATION

:REFERENCE 'RED’ ADDRESS

sERRORT NG OVERFLOW TRAP w«<EN 'RED® ACCRESS
; WAS REFERENCED

;RS INSTRUCTION ABORTED”

;ERROR! COM -52(6) WRS ALLOWED TO CHANGE
:A_'RED’ ARDRESS,

:RESTORE *RED’ LGCATION IN ANY EVENT
:WAS STACK POINTER CHANGED 7O Q07

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

ERR%&' RETURN ADDRESS NOT SRVED ON NEk

:aET READY TO GET NEW VALUES FCR TEST
<INITIRLIZE THE STRCK POINTER
:RESTORE STACK ADDRESS CATA

GE' NEW VALUES
:RESTIRE TIME OUT TRAF VECTCR

; TEST FCR

:SCRIPT
,VONDI ION
:ANC

;SET
{FLAG

:HAVE 1500 PASSES BEEN COMP_ETEL
{RING BELL

: INSERT

;NULL

CHHRRCTER

:GET DECTAP MONITOR RETURN ADCRESS
:D0 NOT RETURN IF (42)=G

RETURN TO DECTAPE MONITOR
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202z22 000187 i7eSe2 OONEL: JMP START ;RESTART
222CCl .END

a!
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SIN 09114 oNT
Riydll . PRlidR 1T
SicPLA 000506 CIMA
DISPRE  Q0D17Y CIMB
BoE . 0o2 LInG
DONEl 002222 LIMCC
SR = 15ETH LIMD
END 002134 LINX
ERRVEC= 00GOGY 50P2
KT = 000000 PRTY?

. HBS. 002226 000

£RRORS DETECTED: O
CEFRULT GLOBALS GENERATED: 2

LCKBFB, DCKBFB/SOL=DCKBF S
RUN-TIME: 3 2 .1 SECONDS
RJN-TIME RATIC: S2/6=7.7
cORE USEC: 5K (9 PAGES:

gBzss

001646
001670
051724
021762
002010
002072
22626
060340

PSW
SUOPE
SLH
SLR
SPBOT
START
SWR
SWREG
TEMP
TORET

MACY11l 27(1008)
SYMBOL TABLE

LO1

10-RUG-76

7278
10701

L4

g0l214

1P
TP
10
708
108
108
100
1!
T1A
T2

17:44 PRAGE 11

801410

tn L oy
D

——4 -4

TCA

TSB
UBRERK=
SENCACD

OO -000000K
QO NOOOOMOOD
U= ~JO O LN-- UMD
O£ O
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