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1.C RBSTRACT

THIS IS R TEST THWT U ILIZES THE KT11-D MEMORY MANAGEMENT
OPT U‘l AND ?TS THAT IN THE TWO PYP-11/M0 STATES (KERNEL

}nug" mg Exscut c PROPERLY HIS TEST TESTS
ONE STATE 10 7T AND USES THE MFPI/MTPI

—— - - m——_——— -

-

|

; INSTRUCTTONS

| 2.0 REQUIREMENTS

| ! EQUIPMENT

! POP-11/40 WITH KT11-C (MEM. MGMT.: INSTALLE.
, 2.2 STORRGE

UTILIZES 4K OF MEMORY
; 3.0 LOADING PROCEDURE

? LORD PROGRAM INTO MEMORY USING ABSO urs LORDER. PROGRAM
: MAY ALSO BE LJADED VIR XXDP OR ACTII

. <.0 STARTING PROCEDURE

| LOAC ADDRESS 20C. PRESS START, THE PROGRRM WILL LOOP
| AND RING BELL AND PRINT AN "#' ON PRSS COMPLETION.

5.0 OPERATION PROCEDURE

5.1  OPERATIONAL SWITCH SETTINGS

NONE

SUBROUTINE RBSTRACTS

SCOPE

%7 BE OSko A5 A ACFERERCE T3 DETERWINE fHE LAsT TEST SUCCESS-
FLLLY COMPLETED.

2.2 WT

HLY IS A HALT INSTRUCTION AND IS EXECUTED WHENEVER A
HARDWARE MALFUNCTION 1S DETECTELD.

g.3 PROGRAM AND/OR OPERARTOR ACTION
S.3.1 PASS COUNT (ICNT)
THE NUMBER OF PROGRAM PASSES COMPLETED IS CONTRINED

IN RODRESS ICNT (. 0C. 10CC). THIS ACDRESS MAT BE
EXAMINES ™ TC DETERMINE IN WHICH PRSS THE EPRuR OCCUREL.
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ERRORS

TEST ERROR WILL CRUSE R HALT

FALSE TRAP-INTERRUPT ERRORS - THE PRCGRAM WILL HALT AT THE
TRAP VECTOR ADDRESS +2. THE CONTENTS OF RE CONTAINS THE
ADDRESS WHERE THE PC OF THE INSTRUCTION THRT CAUSED THE

TRR® IS STORED.
ERROR RECOVERY

TEST ERRORS - PRESS CONTINUE OR _OJP TEST (SEE £.3)
TRRP ERRORS - DETERMINE WHERE ERROR OCCURED (SEE b.13

ERROR LOOPING
TO LOOP ON AN ERROR REPLACE THE HLT INSTRUCTION WITH A
BRANCH BACK T0 THE PREVIOUS SCOPE INSTRUCTION. NOTE THA™ IF
THE ERROR 1S INTERMITTENT THE TEST WILL DROP THROUGH THE

MLT AND PROCEED TO THE NEXT TEST. THEREFORE, T0 LOOP THE
TEST CONTINUCUSLY, REPLACE THE BEQ .+4 INSTRUCTION
PRECEEDING THE HLY WI™H THE BRANCH BRCK TO THE PREVIOUS
SCOPE.

RESTRICTIONS

THIS PROGRAM MUST BE LOADEC IN LOWER 4K.

STRRTING RESTRICTION

ALL PROGRAMS MUST BE INITIALLY STARTEC AT 200 AND MAY BE
STHRTED AT A SCOPE INSTRUCTION THERERFTER.

OPERRTIONAL RESTRICTIONS

NONE

EXECUTION TIME

ONE PASS TRKES APPROXIMATELY 10 SECCNDS.
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DBKTDB.P1!

000000
J00001
000002

000500
20079C

FO1

C1-DEC-76 1S:24 PAGE &

.NLIST SEQ
.géTLE TEST DBKTDR FDP11/40 PROCESSER STARTES TEST

: TEST DBKTCR TESTS FE TURES OF THE TWQ PROCESSER STATES AND INCL.CES

} QR0
:STRTES RND

FROM gﬁt TAT

vos RLL OTHER STRTES, AND MFP -MTP INSTRUCTIONS I

:NOTE: ALL TESTS ARE ENTERED ANC EXITED IN KERNEL ™MODE.
STRRTING PROCEEDURE

20 B4 S &0 & &

ORD RDDRE?S =200
PRE

KERNEL STACk POINTER IS AT SCC
USER STACK PJINTER IS AT 700
BELL WILL RING WHEN TEST IS COMPLETE

REGISTER RSSIGNMENTS

RO=%0

Rl=%1

R2=v.2

R3=%3

R4Yy=vH4

RS=%S

PC=%n?

: STACK POINTEPS
KSP=%b KERNEL STACK PCINTER
USP=%g ;USER STARCK PCINTER
HLT=HALT

SCOPE-010701 +MOVE PC 70 R!

T=3 TRRCE TRAF

PRTY3"4n
PRTY4=200
PRTY?=340

:VECTOR RDDRESSES " R
ERRVEC=4 :ADCRESS OF ERROR VECTOR A
RESVEC=1D QDJRESS QF RESERVED INST “RAP VECLT
EMTVEC=30 RDDRESS OF EMT VECTOR
TRAPVEC=34 RDDRECS OF TRAP VECTOR
JOTVEC=20 QDDRESS OF 10T VECTOR i
TBITVEC=14 RDDRESS OF °T° BIT TRAPF VECTOR
TRTVEC=14 RDDQESS OF "TRACE® TRRAP
TPVEC=bY4 RDDRESS OF TTY PRINTER INTERRUPT VECTS

+HARCWARE REGISTER ASSIGNMENTS
PSW=177776 ;RCORESS OF STATUS REGISTER
SLR=177774 RDDFESC OF STRCK LIMIY REGISTER
TKS=177S60 ﬂDDRESS OF KEVBIRRD CSR
TKB=177Sk2 :ADDRESS OF KEYBORRD BUFFER
TPS=177564 QDDRESS OF TELEPRINTER CSR
TPB=177566 QDDPESS OF TELEPRINTER BUFFER
SI'R=177570 ;RDDRESS OF CONSOL SWITCH REGISTER

< INITIAL STACK PGINTER SETTIGS
KPTR=500 +KERNEL INITIRL STRACK POINTER VALUE
JPTR=700 « SER INITIRL STRCk PIINTER VALJE

N AL.
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881000 YELPTR-%OOD
0736 REDPTR=736
:MISC. BIT RSSIGNMENTS
giszzxoo"O
T14=40000
020000 BIT13=20000
000100 BIT6=100
:STATUS REGISTER BIT ASSIGNMENTS

140000 UM=130000
100000 IM=100000
040000 IM1=40000
000000 KM=0
020000 PUM=030000
000000 PKM=0
000000 REG=0
000020( TBIT=20
000001 2!
000002 v=2
002004 Z=4
000015 N=10
000000 .=

020000 000002 .42
000000 HALT

00C004 000006 42
000000 HALT

020010 0000I2 42

199012 000000 HALT

000014 000016 RY-

000016 0O HALT

000020 000022 .42

000222 000000 HALT

000024 000026 42

002026 000000 HALT

000030 000032 L +2

000032 000000 HALT

000034 42

N00G36 000000 HALT

000040 000042 RY-

00004¢ 000000 HALT

000044 0000M4E L +2

00004 000000 HALT

0000S0 0000S2 42

000052 009000 HALT

000054 DDD0SE L +2

000CSe 000000 HALT

000060 000062 RY-

0nc 000000 HALT

000064 000066 42

200066 000000 HALT

000070 000072 42

000072 000000 HALT

1STHCK POINTER VALUE FOR "YELLCW' CVFLW
:STACK PJINTER VALUE FOR *REC’ 5YF._w

:USER MODE

; ILLEGARL MODE

: ILLEGAL MODE

: KERNEL MODE
:PREVIOUS USER MODE
EECVIOUS KERNEL MODE

GISTER BIT: HAS NO EFFECT!!!!
'T’ BIT IN JsPSK
*C” BIT IN PS
‘¥’ BIT IN PS
'Z BIT IN PS
:'N° BIT IN PS
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CCCC™Y
220076

000206
000210
ga0212
030214
200216
000220
000222
000224
00%226
800230
000232
000234
080236
300240
od0242
200244
000246
000250
00Cece

01-DEC-7& 14:47
000076
000000
000102
000000
000106
000000
000112
000000
000116
€0800C
00012
000000
600126

000030

MACY11 27(1006!

HO1

D1-DEC-76 15:24 PAGE 8
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000346
000350
000352
000354
000356
000360
030362
030364
000366
000370
000372
000374
000376

000046
0000se
800200

001000
001002

000167
001000
000000

000000
001012

000606

: TAGS

ICNT:
TEMP:

MRACY11l 27(1006)

.=200
JMP START
.=1000

0

0
.=.+b

101

01-DEC-76 15:24 PRGE 9

;GO START

; CONTRINS PARSS COUNT
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001012 012706 000SO0 START: MOV sKPTR, KSP

001016 00SQ06T 177756 CLR ICNT
i TEST THAT PROCESSER POWERED UP OK FOR THE TEST

001022 032737 00000C 177776 PWRUP: 8IT BKM+PKM, J8PSW ;1S STATUS CORRECT

801030 00i377 BNE ) :LOOP HERE IF NOT

001032 012706 000530 BEGIN: MoV #KPTR, KSP - INITIALIZE THE STACK POINTER
.CHECK THAT THE NOP INSTRUCTION IS A °NOP' IN USER MODE.

901036 010701 ti: SCOPE

A0I040 0i2737 140000 177778 MOV $UM, 28PSW :USER MODE,PRIORITY LEVEL G

0C104€ 000240 NOP

001050 013700 177776 MOV 28PSW, RO :GET J#PSW

001054 005037 177776 CLR J4PSW’ ‘KERNEL MODE!'!!

00196C 022700 140000 CMP sUM RO :TEST THAT NOP DID NOT ALTER 28PSW

001064 001401 BEQ e

001066 000000 HLT :ERROR! NOP CHANGED STATUS WORD
-TEST TRAP FROM USER MODE TO KERNEL MODE

001270 010701 ts: SCOPE

001072 012706 000S00 MOV $KPTR, KSP

801076 012737 001134 000020 MOV $T5R, 38 10TVEC

901104 005067 176712 CLR I0TVEC+2

001110 012737 140340 177776 MOV sun+pnrv7 J8PSW ;USER MODE!!!

001116 012706 000700 MOV sUPTR, USP

001122 000277 SCC

001124 000B0M 107

001126 00S037 177776 TSRA:  CLR 24PSK

01132 000000 HLT

001134 013700 177776 TSA: MOV 38PSW, RO

001140 005037 177776 CLR 8PS

A01144 022700 030000 CMP sKM+PUM, RO

001150 001401 BEQ i

001152 000000 HLT

001154 022767 001126 177312 CHP £TSAR, KPTR-Y4

0Mllee 001401 BEQ .+

c01164 000000 HLT

20:166 022767 140357 177302 CMP SUM+PRTY7+17 ,KPTR-2

CIT174 0OOI40!L BEQ L+

N0;:76 000000 HLT

001200 022706 000474 CMP $KPTR-4, KSP

N01204 (00140 BEQ it

N01206 000000 HLT

80:210 012737 140000 177776 MOV UM, 28PSU

001216 010600 MOV USP RO

001220 005037 177776 CLR 28PSuW

NG1224 022700 000700 CMP $UPTR, RO

0CiZ30 001401 BEG e’

991232 000000 HLT

0C1334 012737 000022 000020 MOV sI0TVEC+2, 3#I0TVEC
. TEST TRAP FROM USER TO USER MODE (VIR TRACE TRAP)

001242 010701 t7: SCOPE

00l244 0:2767 001302 (76542 MOV #T7R, TRTVEC
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gCiase
001260
001266
001272
001274
001300
001302
001306
201310
0C1316
Q013ed
001326
001320
001334
001336
001340
001346

001352
C01354
001362
001366
901372
001400
001402
0C1i406
001410
001414
001420
0014e4
001426
001430
001436
001440

001442
001444
001452
001456
001464
001466
001472
001474
001500
001504
001510
Q0isle
001514
0ois22
Q0iSeu
001526

012767
012737
012706

010701
012737
005037
012706

001401
000008
022767
001401
000000

010701
012737
012706
012737

022700
001401
000000
022767
001401
000000
012737

140000
140000
0co7c0
177776
177776
140000
001274
170000

000016
176444

001410
000012
000500
140000

177776
177776

177776
030000

001402

001474
000500
140000
177776
177776

177776
030000

001466

0c0012

176446

000010

177776

177036

000010
177776

176752

0coo10

KO1
MACY1L 27(1006) OI-DEC-76 15:24 PAGE 11
MOV MUM,TRTVEC#2  ;USER MODE ON TRAP

MOV $UM’ 23PSU
MOV suPtR, USP

TRT
CLR J4PSW
HLT

MOV 28PSW, RO
MOV USP, R

BIC $UM, 28PSW
CMP otzhn,uprn-q
.+

CMP  sUM+PUM,RO
.44

MOV $TRTVEC+2, TRTVEC
CLR TRTVEC+2

; TEST THAT THE 'HALT® INSTRUCTION TRAPS TO LOCRTION 10 IN
: USER MODE.

tia:

T12RRA:
T12A:

E
MOV $T12A, J8RESVEC
CLR DSRESVEC+2
MOV $KPTR, KSP

MOV UM, 24PSW :USER MODE!?!!

HALT HALT TRAPS IN USER MODE
CLR J¥PSH

HALT :ERROR! HALT DID NOT TRAF
MOV J4PSW, RO

CLR J8PSW

CMP $KM+PUM, RO

BEQ it

HLT

CMP #T12AR, KPTR-4

BEQ L4+

HLT

: CHECK ngTPEPL TRAPS TO 10 IN USER MODE.

ti3:

T13AA:
T13R:

0
MoV #T13R, J¥RESVEC

MOV $KPTR, KSP ;SET KERNEL STACK PTR
MOV UM, 24PSW : USER MODE!!?

SPL 7 :SPL TRAPS IN USER MODE

CLR 98PSI *KERNEL MODE!!!

HLT :ERROR! SPL FAILED TO TRAP IN USER MODE
MOV IsPSW, RO

CLR A8PSi

CMP $KM+PUM, RO

BEQ .44

HLT

CHP #T13RA, KPTR-Y4

EEQ .44

T
MoV SRESVEC+2, JSRESVEL

; TEST THAT “RESET™ RESETS IN KERNEL MODE




' TEST DBKTDA PDP11/43 PROCESSER STATES TEST

DBKTDE.PL]

CO1534
001536
001842
001550
001556
Q01560
JNise4
001872
| 301574

CCl1576
0C1600
001606
001614
001616

001634

001640
0Cle42
001646
001654
0Clek2
001670
001674
001702
001710
001712
001716
001720
001724
001730
001734
001740
001742
001744
001752
001754
001756
001764
001786
001770
001776

002002
002004
002012
002020
002026
002032

01-DEC-7€& 14:47

010701
005037
012737
012767
000005
005037
032767
001401
000000

010701
012737
012767
000005
032767
001001
000000
005067
005037

010701
012706
012737
012767
012767
012706
042737
012767
000240
005037
000000
013700
005067

005067

010701
012737
012737
012737
012706
005067

177776
000340
0oc1i00

177776
000100

140340
000.00

000100

17573C
17777

000s00
170340
001720
000200
000700
000200
000100

177776

177776
175634
177776
030200

001712

170140

0000e6
176064

000400
140000
002250
000700
176744

177776
176006

17577¢

17777¢
175750

17574C

177776
176202
176176

177776
175654

176522

178512

176066

177774

177776
000004

LO1

MRCY1l 27(1006) Ol-DEC-76 15:24 PRGE 12

T18: SCOPE
CLR J¥PSU
MOV $PRTY7, 38PSW  :PRIORITY TO 7
MOV #100, 177564 -SET “IE* IN TPS
RESET :CLEAR “IE”
CLR 28PSW
BIT 100, 17756M4
BEQ L4y
HLT :RESET DID NOT
‘CLEAR "IE"
1Issr THggO“EESET" NOP'S IN USER MODE
MOV SUM+PRTY?, 38PSW ;USER MODE!!!
MOV 100, 177564 SET “IE"
RESET : SHOULD NOP
BIT %100, 177564
BNE .+4
HLT -*1E" CLEARED
CLR 177564
CLR 28PSK
. TEST INTERRUPT SEQUENCE USER TO KERNEL MODE
t15: SCOPE
MOV $KPTR, KSP SET KERNEL srncx POINTER
MOV $UM+PM+PRTY?, asPsu -USER MODE!??
MOY #T15Q, b4 : INTERRUPT VEC.
MOV BKM+PRTYY, 66
MOV $UPTR, USP’ :SET USER STACK POINTER
BIC $PRTYS 28PSW :SET PRIORITY LEVEL=3
ggg £100, 177564 REQUEST AN INTERRUPT AT LEVEL 4
Ti5AR: CLR 8PSW - KERNEL MODE!!!
HLT ERROR' NO INTERRUPT REQUEST
TiSA: MOV 38PSW, RO ‘GET *NEW” 2%PSW
gtg %7ggsﬁ -DISQBLE REQUEST
|
CMP IKM+PUM+PRTY4 RO ;TEST THAT *NEW’ J#PSW IS CORRECT
BEQ : (PIRVEC+2)
HLT :ERROR! 'NEW' ¥PSW NOT = TO (PIRVEC+2)
ggg OTISRQ,KPTR-4 :IS RETURN RDDRESS ON KERNEL STACK
HLT -ERROR! RETURN ADDRESS NOT ON KERNEL STACK
CMP IUH+PUM+PRTY3 Kpfn e :TEST THAT 'OLD’ J8PSW WAS SAVED ON
BEQ NE( STACK
HLT ERROR'
MOV 66, 64
CLR 13
fIEST THgEOTgERE IS NO STACK OVERFLOW IN USER MODE.
MOV $400, 3¥SLR :SET STACK LIMIT =1000
MOV $UM_ J8PSW : USER MODE! !
MOV $T17ERR; 98ERRVEC'
MOV $UPTR, USP :SET USER STACK POINTER
CLR TEMP :CLEAR INDICATOR LOCATION
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032036
002042
002050
002056
002062
002070
002076
002100
02106
002114
002120
002126
002134
002140
002142
002150
002156
002162
002170
002176
002204
002212
002214
0gpe2e
002230
052234
002242
002244
002246
002250
002254
002256
002262
002270

002274
002276
002332
002306
002312
002314
002322

002324
002330
00c334
002336
002340
002344
002346
002350
002352
002354

01-DEC-76 14:47

004767
052767
052767
004567
0s2767
052767
Qs0s4b
052767
052737
004767
052767
052767
012702
000202
052767
0S2767
Q04567
052767
052767
012737
012737
104400
052767
052767
005037
0e2767
001401
000000
000403
005037
00000C
005037
012737
005087

010701
005037
012706
012700
005016
012737
006600

013702
022702
001401
000000
022706
001401
000000
005700
001401
000000

000006
00Cc400
003CC)
000C06
001000
00Co02

000004
£00030
000C06
002000
000010
002150

204000
000020
000006
010000
000040
002222
140000

020000
000100
177776
000177

177776
177774

000C36
175542

177776
000500
177777
030011

177776
030005

000502

176632
176624

176612
176604
000034
000036

176560
176552

176540

000034

177776

* TEST DBKTDA PDP11-40 PROCESSER STATES TEST

T17R:

T178B:

T17C:

T17D:

TI7E:

T17F:

T17G:

T17ERR:
TI7X:

MACYI1 271006’

MO« TD TV T OO« O0WDMOU c4MMtDuy
U 404 4 O+ 4 L) 4 4P -4 LN
DN U <NV DLV TNV D

WXODOONMD-4XXD
DM DOO
—CO'OIJUTUI%-C(UI

CLR
HLY
CLR
MOV
CLR

MO1

01-DEC-76

16:24 PAGE 13

?.717B -PUSH ONTO USER STACK
840G, TEMP :SET ERROR ¥~oznaroa BIT

81, TEMP :SET INDICATOR T

g ti7cC :PUSH ONTO USER STACK

2000, TEMP :SET ERRROR INCICATOR BIT
82, TEMP :SET INDICATOR BIT

RS, - (USP) :PUSH ONTO USER STACK

s34 TEMP :SET INDICATOR BIT

$REG, A8PSW SELECT RO-RS

7. 717D :PUSH ONTO USER STACK

$2000, TEMP :SET ERROR INDICATOR BIT

810, TEMP

8T17E,R2 -SET UP RETURN FOR RTS

R2 G0 TO T1BE

84000, TEMP :SET INDICATOR TO SHCW ERRCR
820, TEMP

RS, t17F

#10000, TEMF :SET ERROR INDICATOR BIT

840, TEMP

$T17G, 38 TRAPVEC
sUM, SbTRAPVEC+2

£20000, TEMP
8100, TEMP
J8PSH

8177, TEMP
.44

;SET UP YRAP VECTOR FOR TRAP

:KERNEL MODE!!!

T17X
J8PSu

; ERROR!
J8SLR

$TRAPVEC+2, 28 TRAPVEC
TRAPVEC+2

OVERFLOW OCCURED

:TEST THAT MTPD/I POPS WORD OFF THE THE APPROPRIATE STACK (AS
:CETERMINED BY BITS 15814 IN asPSU.)
:MTPD, KERNEE MODE

tei:

J4PSW
8KPTR. KSP .SET KERNEL STACK POINTER
s-1.R0 :PRE-SET RO
(KSP) 'PUT O ON THE STACK
SPUMN+C , J8PSU !PRE SET STATUS
RO :RO«--(KSP)+
J8PSW, R2 :GET STATUS
c§3n+2+c,ﬂa
s :ERROR! INCORRECT STATUS
oxsrn+2,xsp !DID KSP INCREMENT BY 2
.+ :
.ERROR! KSP DID NOT POP
RO, :0ID WORD ON STACK (0) GET T0 RG”
.

; ERROR! MTPD DID NOT POF C CFF
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:KSP INTG RC
-MTPI,KERNEL MODE
002356 010701 tea: SCOPE
002360 005037 177776 CLR J8PSW
002364 012706 000500 MOV sKPTR, KSP
ot ¥ e e R
N02376 012737 030006 177776 MOV sPUM+ 23V, 38PSW : PRESET STATUS
002404 006602 MTPI  R2 :R2«(KSP)+
002406 013700 177776 MOV 28PSW, RO :GET STATUS
00412 022700 030010 CMP sPUM+H RO
002416 001401 BEQ L+4
002420 000000 HLT :ERROR! INCOFRECT STATUS
002422 022706 000502 CMP $KPTR+2, KSP
002426 001401 BEQ L+
002430 00000C HLT - ERROR!
002432 005202 INC R2
002434 001401 BEQ .44
002436 000000 HLT : ERRCR!
-MTPD, USER MODE
002440 010701 tas: SCOPE
00c4q2 012737 140000 177776 MOV 8UM, 38PSW
02460 012706 000700 MOV sUPTR, USP
002454 052716 177777 BIS s-1, ((ISP)
002460 000261 SEC
00z4e2 042705 177777 BIC $-1,RS
002466 006605 MIPI RS :RGe (USP) +
002470 0137CQ 177776 MOV 2%PSW. RO
002474 010602 MOV USP . R2
002476 005037 177776 CLR a8PSW
002502 022700 140011 CMP SUM#N+C, RO
002506 00I401 BEQ L+
062510 000000 HLT
002512 022702 000702 CMP $UPTR+2,R2
002516 00I40I BEQ L4+
002520 000000 HLT
0CeS22 005205 INC RS
A02524 001401 BEQ L +Y
002526 000000 HLT
-MTPI, USER MODE
002530 010701 tee: SCOPS -
002532 012737 140000 177776 MOV %  #UM, 8PS
002540 012706 000700 Mov" 4 sUPIR, LSP
002E44 Q42716 177777 BIC -1, (USP)
002550 0S2700 177777 BIS -1, RO
002554 000257 CCC
002556 006600 MTPI RO : RO+ (USP) +

002560 013702 177776 MOV J4PSW, R2
002564 010603 MOV USP,R3




0027 34
002736

Derie

202754
J027%6
oor-rd Vs
2768

gC276E
SC277¢C

.
&
.
é

143 PROCESSER STATES TEST MACY1l 27(1008!
’“»‘?& lq:qn
508037 177778 CLR J8PSH
022702 14000 cHp sUM+Z,R2
00140¢ %g R
022703 000702 cHP SUPTR+2,R3
061401 BEQ e
000000 "R
005700 15T RO
001491 BEQ L+
000000 HLT
:TEST THAT MTP D~
11870 STARSK P!
iUSP+(KSP)+ MTP
210701 ¥30:  SCOPE
012737 140000 17777% ge; agg.anpsu
0127 330000 1777786 MOV SKkM+PUM_ J8PSK
012706 000500 MOV sKPTR, k&P
012716 00C™00 MOV 8UPTR. (KSP)
003277 5CC
206506 MTPI  USP
013702 17777% MOV J8PSW, RE
012737 14000C 177776 MGV sUM. 2kPSW
010600 MOV USP . RC
008037 177776 CLR ePSu
022700 000705 CHP sUPTR, RO
001401 BEQ L4y
000000 HLY
022706 000%22 CHP SKPTR+Z . KSP
85 140! BEO L+
000030 HLT
- KSP+ (KSP )+, MTPD
010701 $31:  Tscofe
C12706 0O0SOC MOV $KPTR, KSP
Ci271e 000736 MOV sREDPIR; (KSP)
MTPI  KSP
022706 000736 CHP sREDPTR, KSP
401 BEGQ R
000 HLT
. - USP+ (USP) +, MTPD
010701 ¥31C:  scort
015;82 170000 177776 MGV SUM+PUM, 28PSK
01 000700 MOV sUPTR, USP
005016 CLR (USP)
000257 CCC
006606 MTPI  USP
013700 177778 MOV 38PSW, RO
010602 MOV USP,R2
008037 17777t CLR dsPdu

0:-DEC-76 15:24 PRGE 1S

D3 WORD OFF STACK (RS DETERMINED BY BiTS IS 8 14
STER (RS DETERMINED BY BITS [.' 8i2).

+USER MODE!!!

:PRESET USER STACK POINTER
:KERNEL MODE!'!!, PREV USER MODE!!
:SET KERNEL STALK POINTER

:PRESET CC’S
; USP=(KSP) +

:SAVE CC°S

:USER MODE!!!

:GET USER STARCK POINTER

; KERNEL MODE!!!

;CHECK THAT MTPC SET USER STAIK
;POINT%R PROPERLY

:ERRCR!
:CHECK KERNEL STACK PQINTER

s KSPe« (KSP)+

:USER MODE!!'!. PREV USER MODE!!
:SET USER STAlk PIR
:PUT 80 ON USER STACK

s USP+(USP)+

SAVE 5C°S
:SAVE USER STACK POINTER
: FERNEL MODE!!!
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-uc-l& Iq:q?
ge2~aC 17 CHP SUM+PUMeZ RO ;CHECK STATUS
2014C1 BEG L)
000302 HLT :ERROR! INCORRECT STATJUS AFTER MTPD
005702 157 R2 :CHECK NEW STACK POINTER VALUE
851401 8£Q L+
aleales HLT -ERROR! MTPD FAILED TO SET USER STACK PCINTER
iUSP~(kSP)¢ MTPI
010701 32R:  SCOPE
C12737 140000 177776 MOV sUM, 28PSW ;gs R MODE
812~D6 17700 MOV -], LUSP :PRESET USER STACK POINTER
812737 032000 17777% MOV sKM4P(M, S8PSW  :CURRENT KERNEL,PREVIOUS USER
006626 MTPI  USP : JSP+ (KSP+
012737 140020C 177776 MOV sUM. J8PSW
016670 MOV USP . RQ :GE” JSER STACK PCINTER
008037 1T777h CLR PG
00E™D TST RO
01401 BEQ .+Y4
WLT
. ISP+ (USP) +
010701 +35 SCOPE
012737 170000 17777¢ MOV SUM+PUM . 28PSU
61279 000730 MOV sUPTR, USP
gl2°16 000700 MOV sUPTR. (USP)
006606 MTPI  USP s USP= (USP ) +
010600 MOV USP,RO
008837 17777% CLR JsPSL
022700 000700 CHP sUPTR, RO
0C 140 BEG L+
alalelalals HLT
-TEST THAT MTPD-1 TRAPS ON AN 00D ADORESS DESTINATION
- KERNEL MODE
g1c701 3ce: SCOPE
00S037 177776 CLR J8PSU
012706 000S00 MOV skPTR, KSP
012716 177777 MOV g-1, (KSP)
012737 00360 00OOOH MOV sT35R, JSERRVEC
0OS067 174634 CLR. ERRVEL+2
006667 174621 MTPI -1 : TRAPS ON ODD-RDDRESS
000000 T36RA: HLT :ERROR! DID NOT TRAP
022706 00047% T36R: CMP sKPTR-2,KSP : 1S KSP CORRECT"(1 POP AND 2
001401 BEQ L 44 : PUSHES)
960000 HLT :ERRORT INCORRECT VALUE IN KSP
922767 0031%6 175200 CMP $T36AA, KPTR-2
001401 BEQ L+
000000 HLT
. USER MCDE
010701 Y40: SCOPE
012737 170000 17777& MOV SUM+PUM, 38PSW  ;USER MODE!!!, PREV USER MODE!! >




0034£0

001401
000000

C10701
012737
012706
012736
003257
006637

000401
000000
013700
022700
001401
00020C

00000
5262

179434
000000

00008e

000002

00344y
000SC0
177277

00100e

177776
000Ci0

£32004
000008

177776

000700

178364

000004
177778

174370

000004

TEST

MoV
MOV
MoV
MOV
MOV
MTPI

MLT

T40ARA:
TH0R:

MACY1l 2711006°

D02

R2
aub R, JSP
21252837 ( SP)
#T40A, SBERRVEC
8UM, 38ERRVEC+2
- (R2)
o 8PSUW

LSP, R
sUM’ 28PSW
sJP?R 2.R0

SJﬁ*PUH*N JsLPTR’
8TYOARR, UPTR-2
.*4

s-1,R2
.44

01-DEC-7E

15:24 PAGE 17

:SET JSER STACK POINTER
:PRESET USER STACK
:LOAD ERROR VECTOR

:=(R2)*(USP)+:SHOULD TRAP ON ODZ ADRS
:YERNEL MODE!!?
:ERROR DID NOT TRAP
:GET USERS STACK POINTER
: KERNEL MO
CHECK THAT ussn STACK P”INTER
' PUSHED PROPERLY (1 POP,2 PUSHES.
:ERROR! INCORRECT USER STACK FOINTER
-CHECK THAT connscr STATUS WAS
.SAVED ON USER STACK ('N° IS DATA POPPED,
:ERROR! INCORRECT STATUS SAVED ON JSER STACK
:CHECK THRT RETURN RDDRESS WAS
:SAVED ON USER STACK
:ERROR! RETURN BC NOT ON USER STACK
-DID R2 DECREMENT B 2

: TEST THAT MTP D-I CAN LOAD ME™MORY RDDRESSES.

: KERNEL MODE

TR SCOPE

CLR
MOV

TH1R:

T418:

T41BB:

HLT

aupsu
oruln 3$ERRVES
ERRVEL+2

sgsc . 98PSu

82, -(KSP,

(RQ)+
L+

.44

'géc

#T41BB, 28ERRVEC
sKPTR, KSP

g-1, (KSP)
INTEMP

.44

J8PSW, RO
$REG+N,R0D
L 4+4

:RO-RES

; (RQ)++(KSP)+

;ERROR! TRAPFED
:MTP D/] SHOULD NOT AFFECT CRRRY
:BIT ERROR' CARRY BIT BUT CLEARED.

:LOAD ERROR VECTOR

:SET KERNEL STACK POINTER
:LOAD KERNEL STACK
tPRESET CC’S

s JXTEMP+ (KSP) +

. ERROR! TRRPPED
VE CC’S
s CHECK RESULT STATUS

+ERROR! INCORRECT STATUS RFTER MTPD




|
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YESY DBRTDA PDP11 '4C PROCESSER STATES TEST

MACY1l 27¢1006°

EO2

C1-DEC-76 15:24 PAGE B

DBxTDE.P11  O1-DEC-76 14:47
Co462 D0S23T 001002 INC 8TEMP . CHECK RESULT
0066 001401 BEQ .44
0C3M70 HLT :ERROR! MTPD FRILEC
.USER MODE
o0MT2  DIC701 ty3: SCOPE
MM Q0S037 177776 CLR J8PSK
503€n0 012703 177777 MOV 8- R3
306N 012737 003544 000004 MOV 8TH3R, JBERRVEC
NCE(2 012737 IN0000 177776 MOV sUM, 38PSK
903620 612703 00100 MOV sTEMP+2.R3
03824 Q§IS367 17828 CLR TEMP
AE3E30 Q12706 000700 MOV sUPTR, USP
003€N 082716 177777 BIS -1, ((SP)
203640  0DE6N3 MIE]  -(RY) :=(R3)*(USP 4
903542 000401 BR e
03844 000090 “43h:  HLT :ERROR TRAPPED
A03E4e 013700 177776 MOV 38PSW. RO
203552 042737 140000 177776 BIC sUM_ J8PSU <KERNEL MODE'!!
003560 122700 0000LC CMPB  8N,RQ
003564 DOINC] BEQ L+4
003Xee 002003 HLT
00370 00S167 175206 COM TEMP
95374 001401 BEQ e
A23E7e 3000 HLT
AS3E00 012737 000006 00OO0M MOV SERRVEC+2, I8ERRVEC
003606 00SNE? 174174 CLR ERRVEC+2
:TEST THAT MFP D/ PUSHES DESTINATION REGISTER DATA ONTO THE APPROPRIATE STAIK
: (A5 DETERMINED BY JsPSW BITS 1S 314)
*KERNEL MODE ,MFPD
003612 010701 Yug.  scopt
0C3E:4 Cl270e 00OE00 MOV 2¥PTR, KSP
AC3620 0i2716 125252 MOV 8125252, (KSP)
DC2E24 012700 177777 MOV s-1.R0
903630 030261 SEC
003632 0CES00 MFFI RO +-(KSP)+RQ, (RD)=~}]
003€34 013702 177776 MOV 28PSW, R2 :GET STATUS RESULT
OC3640 022702 000011 CMP sREG+N+C . R2 :
0C3E44 001401 BEQ P
A02E46 000000 HLT . ERROR! INCORRECT STATUS RESLLY
AC2ESO 02270€ 000476 CHP $KPTR-2, KSP :DID KERNEL STACK POINTER SET
S03854  00:0] BEQ LY : PUSHED?
00386 000000 HLT : ERROR!
N03EE0 005116 CoM (KSPJ :TEST THAT CORRECT DATA(-1) GOT
003662 001401 BEQ .+4 :PUSHED ONTO KERNEL STACK
003664 000000 HLT ‘ERROR! -INOT PUSHED ONTO KERNEL STACK
. KERNEL MODE , MFPI
0c3e66 01070} tus:  scopt
03679 012706 00OSCO MOV 8KPTR, KSP
003e74 012716 052525 MOV 2852525, (KSP) :PRE SET STACK
£53700 005004 CLR RY PRESET ’'WRONG’ REGISTER
(03702 012737 000001 177776 MOV SREG+C . J#PSW  :SELECT RC-RG.SET C
002710 012704 125262 MOV 8125252, RY :LOAD DATA TO'BE MCVED
003714 0B0E504 MFPI  RY : = (KSP)«RY, (R41=125252




} TEST DBXTDA PDP1] ‘N0 PROCESSER STATES TEST
01-DEC-76 14:47

| 0BkTDB.P11
i 17
BGI401

203730 000000
ukie O
03740 000000
L3742 Q22716

G

004056 Q0!
CO40e4 012706
024070 0
004074
004100
004102

034104
024110
J04lle
c0+120
004124
004126
004130
304134
004136
004140

QL)
00il

000478

125252

140000
00070C
125252
177777

17777

140230
140010

00C700

177776

140000
020700
177277
000700

177778
140000
140001
000676

000700

177778

177776 -

17777¢

177778

- USER MODE
$s3: c

s

MFPD
SCOPE
CLR

MOV

BEQ
HLT

CLR

USER MODE, MFPI
1: SCOPE

CLR
MOV
MOV
MOV
MOV
SCC
MFP1

MACY1l 27(1006)

SERAER Ro
.44

8KPTR-2, KSP
.44

FO2

01-DEC-76 15:24 PAGE 19

#125252, (KSP)
.+

R3
sUM, 28PSK
sUPYR, USP

$125252, (USP)+

$-1.R3
R3

J8PSW, RO
USP,RY
$UM’ J8PSK
:ugln,nn
.+

SUPTR, RY
.+

(R4)

L+

28PSW

RS

$UM. 2¥PSW
sUPTR, USP
s-1 ((ISP)
$UP R, RS

RS

J#PSW, RO

USP, R2

sUM, J8PSK
sUM+C RO
.+4

sUPTR-2,R2
.44

sUPTR, (R2}

:CHECK STATUS RESULT
;ERROR! INCORRECT STATUS
; CHECK PUSH

:ERROR! KSP DID _NOT PUSH DOWN
;CHECK DATA ON THE STRCK

:ERROR! INCORRECT DATA ON THE STACK
:IF DRTA=0 THEN INCORRECT REGISTER
:(R4), IF DATR=52525 NO DATR PUSHED
:ON THE STACK.

:PRESET
USER MODE, RO-RS

:SET USER’S STACK POINTER
:PRESET STACK

;- (USP)«R3 (R3})=-1

:USER MODE!!!

;SET USER STRCK POINTER
:PRESET USER STRCK
:PRESET RS

sPRESET CONDITION CODES
:=(USP) RS

.GET STATUS RESULT
:GET USER STRCK POINTER

. KERNEL MODE!!!
:CHECK STATUS RESULT AFTER MFPI INST

;ERROR! INCORRECT STATUS AFTER MFPI




GO2

TEST DBKTDR PDP11-40 PROCESSER STATES TEST MACY1l 2711006 O01-DEC-76 1S5:24 PAGE 2C
DBKTDB.PI1  O1-DEC-TB 14:47
B B A
;gggg THB? MFPD/1 PUSHES DESTINATION MEMORY DATA ONTS THE APFROPRIATE
: K.
- KERNEL “ODE,MFPD
204150 010701 Yso:  scopt
204152 00S037 177776 CLR J4PSU :VERNEL MODE!!!
004156 012700 001002 _ MOV $TEMP RO :PRESET RO
04162 052737 000000 17777s BIS SREG, J8PSW SELECT RO-RS
004170 012700 0010CH MOV $TEMP+2,RO :PRESET RO
004174 Q187br 127777 174600 MOV 8-, TENP ,
004202 00S0B7 174576 CLR TEMP+2
004206 012706 000S00 MOV $KPTR, KSP :SET KERNEL STACK POINTER
004212 D1Z716 1258252 MOV 8125282, (KSP)  :PRESET KERNEL STACK
004216 006520 MFPI (RO)+ t-(KSP)+(RQ)+, RO=TEMF+2, TEMP+2=C
004220 013702 177776 MOV 28PSW, R2
00424 022702 000004 CMP SREG+2, R2
304230 001401 BEQ .+4
204232 000000 HLT
004234 022706 DOO476 CMP 8KPTR-2,kSP
004240 001401 BEQ .+4
Ad4p42 000003 HLY
84244 00571 ST (KSP)
704246 001431 BEQ .44
204255 000090 HLT
) -USER MODE MFPI
0n42S2 010701 ey SCOPE
A042S4 012737 140000 177776 MOV $UM, 38PSW
004262 012703 001004 MOV sTEMP+2.R3
004266 052737 000340 177776 BIS SREG+PRTY7, 2sPSU
004274 012703 001006 MOV $TEMP+4,R3
N04300 005067 174476 CLR TENP
004304 012767 177777 174472 MOV 8-1 TEMP+2
804212 012706 000700 MOV sUPYR USP
93+316 012716 125262 MOV 8125252, (USP)
004222 006563 177776 MFPI  -2(R3) . = (USP¢-2(R3) ,R3=8TEMP+4, TENP+2=-1
004326 013700 177776 MOV J8PSW,RO
004332 010602 MOV USP, R
004334 042737 140000 177776 BIC $UM, 98PSW
004342 022700 140350 CMP SUMSPRTY7+N, RO
004346 001401 BEG e
004250 000000 HLT
004252 022702 000675 CMP SUPTR-2,R2
001401 BEO .44
004360 000000 HLT
A04262 09S112 COM (R2)
CO42e4 D0I40]L BEQ 44
004366 000000 HLT
-TEST OVERFLOW (YELLOW) USING MFPD INSTRUCTION
104370 010701 fss: SCOPE
004372 012737 030000 177776 MOV 8PUM, 28PSW -KERNEL MODE!!! PREV USER MODE!!
004400 012706 001000 MOV $YELPTR,KSP 'SET STACK PTR AT TOP OF YELLOW ZONE

004404 012767 177777 174370 MOV -1, TEMP :PRESET DATA




TEST 28nTDR PCPL140 PROCESSER STARTES TEST

OBKTOB.FLlL

gaudl12
Co441E
OC4424
004430
004436

04442
DO44Y4Y
JC4452
00445y
Q04458
004464
004466
004470
Q044TE
004500
O0450e

0C4506
004510
O04El6
Q24524
Q04530
J04536

OC4SHe
aQC4S46
024584

0C4580

004562
04570
Q04572
0J4574
004576
004€00
004602
034610
Qo4bl2
004614
004622
004b24
0C4£26
004€232

CO4END
CO4EH2
OQugH4e
CO4654
004662
004670
004672
004674

01-DEC-7& 1M:47

005066
012737
005337
0lev3?7
008567

000000
022767
001401
000000
022767
001401
000000
022767
001401
003000
005037

010701
012737
Q12737
012706
012766
005367

012703
012737
20e5Se3
00eoog
0e2737

001401
002300

013767

177776
0O44Y4Y4
003006
000400
174340

177777

030010

004442

177774

DO4S62
030340
000736
1772777
174240

0c1004
00a400
177778

177777

030344

004560

177774
003006

000500
000340
004744
140060

1777786

000004

177774

174324

174310

174274

000004
17777%¢

177778

177774

CO0734

000002

000000

000004

000026
000034
177778

174100

CLR
MOV
CLR
MOV
MFPI

TESAAR: HLT
TSEA: CMP
BEGQ
HLT
CMP
BEGQ
HLT
CMP
BEQ
HLT
CLR

HOZ

MACYIl 27(1006’ 01-DEC-76 15:24 PAGE 21

-2(KSP) PRESET STACK DATA
8TSSA, JSERRVEC ;LOAD ERROR TRAP VECTOR
SRERRVEC+2

8400, J8SLR :SET STACK LIMIT =100C

TEMP :PUSH TEMP ONTO KERNEL STACK

; SHOULD OVERFLOW STACK

:ERROR! FAILED TO TRAP ON OVERFLOW
$-1,YELPTR-2 : CHECK THAT MFPD PUSHED DATA
.4 :ONTO_STACK

;ERROR! MTPD FAILED TO PUSH DATA
QPHH+N,YELPTR-H : CHECK SAVED STATUS ON TRAP
4+

; ERROR! INCORRECT STRTUS SAVED
IIESRR,YELPTR-B : CHECK SAVED PC ON STACK

;ERROR! INCORRECCT PC SRVED ON STACK
J8SLR : CLERR STACK LIMIT REGISTER

: TEST OVERFLOW (RED) USING MFPI INSTRUCTION

}sk: SCOPE

MOV
MOV
MOV
MOV
CLR

MOV
MOV
MFPI
TSBRA: HLT

TSBR:  CMP

MOV

8TS6R, JSERRVEC ;SET ERROR TRAP VECTOR

sPUM+PRTY?, 98PSW’ ERNEL MODE'!''. PREV USER MODE!!
$REDPTR, KSP -SET srnéx PTR TO TOP o¢ RED 2ONE
-1 -2(KSP) :PRESET RED LOCATION=-
TEMP : (TEMP)WILL BE THE DRTQ MCVED
:TO RED LOCATION :
$TEMP+2,R3 :LORD INDEX REGISTER
$400, J85LR *SET STACK LIMIT=1000
-2(RY) s -(KSP)+TEMP SHOULD OVER
*FLOW (RED)
:ERROR! FAILED TO TRAP ON 'RED'

s OVERFLOW
s-1,38REDPTR-2 :TEST THAT MFPI DID NOT WRITE
.44 éggo "RED’ LOCATION

OR!
Kss :STACK SHOULD HAVE GONE TC O
.+
8PHH+PRTY?+Z,302 ;OLD STATUS SHOULD BE IN £
.+

: ERROR!
clasnn,aso AND RETURN IN O
A'SLR ERROR! INCORRECT PC IN O
$ERRVEC+2, 98ERRVEC; RESTORE ERROR VECTOR

- TEST TRAP 8 RETURN USER-KERNEL-USER

}s7: SCOPE

MOV
MOV
MOV
MOV
CLR
TRAP
TS7RAR: MOV

$KPTR, KSP :SET KERNEL STACK POINTER
$PRTY? JUTRAPVEC+2

$T57A, I8 TRAPVEC

33" akPSu + USER MODE!!?

:TRAP 8 ENTER KERNEL MODE
2WPSK, TEMP
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| YEST DBKDA PDP11-40 PROCESSER STATES TEST MACYIl 27(1006) 01-DEC-7& :5:24 PAGE 22
 DBKTDB.P11  01-DEC-76 14:47
0O4702 042737 1N0000 177776 BIC $UM, 28PSW : KERNEL MODE!!!
' 004710 022767 004674 173558 CMP srs?nn KPTR :CHECK THAT RETURN ADDRESS IS O
! 004716 001401 BEQ :KERNEL STACK
. 004720 000000 HLT :ERROR'RETURN ADDRESS NOT ON STACK
004722 022767 140004 174052 CMP RUM+2Z, TEMP :CHECK THAT CORRECT 2#PSW WAS
004730 001401 BEQ .+4 :RESTORED ON THE RETURN
204732 000000 HLT 'ERROR! INCORRECT STATUS WAS RETURNED
:BY KERNEL FROM TRAP
z NOYT34 005102 COM R2 :CHECY THAT TRAP ROUTINE WAS EXECUTESD
004736 001401 BEQ 44
004740 000000 HLT %2$0§é7E§RNEL CID NOT DO COM R2
0O4742 000402 BR TE7EX EXIT TEST
04744 DOS102 T57R:  COM R2 : COMPLEMENT R2
004746 000002 RTI TAND EXIT
004750 000240 TS?EX: NOP
-TEST THAT MFPD/I CAN PUSH ONTO CURRENT STACK (RS DETERMINED 8Y PSIS &
:PS14; THE PREVIOUS MODES STACK POINTER (AS DETERMINED BY PS13 3PS12)
:-(KSP)+KSP, MFPD
' 004752 010701 teo: SCOPE
CO47S4 003037 177776 CLR J8PSK KERNEL MODE!!!, PREV KERNEL MODE!®
004760 012706 000SO0 MOV sKPTR, KSP ssr KERNEL STACK POINTER
004764 0DES06 MFPI  KSP Z(KSP)+KSP
004766 022767 000SO0 173502 CMP $KPTR, KPTR-2 TEST THAT VALUE OF KERNEL STACK POINTER
234774 001401 BEG L+Y4 :WAS PUSHED ONTO KERNEL STACK
004776 000000 HLT : ERROR!
-~ (KSP)+USP, MFPD
005000 010701 Ye2:”  sCoPE
00S002 012737 030000 177776 MOV SKM+PUM, 28PSW  ;KERNEL MODE!!!, PREV USER MODE!®
005010 0i2706 000500 MOV 8KPTR, K&P :SGET KERNEL STALK POINTER
00S0i4 01271 177777 MOV 8-1, (KSP)
005020 006606 MTPI  USP’ :SET USER STACK POINTER USP+(KSP)+
005022 00Si66 177776 CoM ~2(KSP) PRESET KERNEL STACK
005026 006506 MFPI  USP s = (KSP) +USP
005030 022716 177777 CMP $-1, (KSP) CHECK THAT USER STACK POINTER WAS
Q0E034 001401 BEQ _+4’ PUSHED ONTO KERNEL STACK
005036 005000 HLT : ERROR!
. —(UUSP) «USP, MFPD
n0SO40 010701 tes: SCOPE
00SO42 012737 030000 177776 MOV $PUM, 38PSW :KERNEL MODE'!! PREV USER MODE!!
00E0SC 012706 0OOOEDQ MOV $KPTR, KSP :SET KERNEL STALK POINTER
00S084 012716 000730 MOV $UPTR, (KSP)
005Ce0 006606 MTPI  USP :SET USER STACK POINTER
005068 005067 172610 CLR UPTR-2
00S0bb 0S2737 140000 177776 BIS UM, 8PSW SER MODE'!!. PREV USER MODE!!!
N0S074 006506 MFPI  USP - PUSH usén STACK POINYER ONTO USER STACK
C0S076 0OM2737 140000 177776 BIC $UM, 98PSU RNEL MODE'!!. PREYV USER MODE!'!
00CI0N 006506 MFPI  USP : PUSH usER srncx POINTER ONTO KERNEL STASK
00E106 022716 000676 CMP sUPTR-2, (KSP)  ;CHECK THAT USER STACK PGITER WRS
f05112 001401 8EG et PUSHED PROPERLY (ONCE)
60E114 000000 HLT : ERROR
005116 022767 000700 17352 CMP $UPTR,UPTR-2  ;CHECK THAT USER STACK PCINTER IS ON THE

00cliz24 001401 BEQ Re : USERS STACK
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| OBKTDB.P1I  OI-DEC-78 14:47
? 00S126 000000 MLT - ERROR!
i -~ (KSP)+KSP, MFPI
[ 005130 86070 tes:”  SCOPE
00E132 005037 177776 CLR J8PSW :KERNEL MODE!!!, PREV KERNEL MOCE!!
005136 012706 000S00 MOV #KPTR, KSP :SET KERNEL STALK POINTER
205142 006506 MFP]  KSP :E¥EEKKERNEL STACK POINTER ONT3 KERNEL
| 005144 022767 000S00 173324 CMP $KPTR KPTR-2  :CHECK RESJLT
| A0S1S2 00401 BEG .+
005154 000000 HLT : ERROR!
. - (KSP)«USP, MFP1
005156 010701 t20: SCOPE
00160 Q012737 03020C 177776 MOV $PUM, 28PSW KERNEL MODE'!! PREY USER MODE!!
00E166 012706 000SQ0 MOV #KPTR, KSP :SET KERNEL STAlk POINTER
00Si72 Q12716 177777 MOV -1, (KSP)
105176 006606 MTPI  JSP +SET USER STRCK POINTER
005200 OQEleb 177776 coM ~2(KSP) :PRESET KERNEL STACK
005204 00B506 MFPI  USP :PUSH USER STACK POINTER ONTO KERNEL STACK
00S206 022716 177777 CMP 8-1, (KSP) : CHECK RESULT
C0S212 001401 BEQ .+Y4 _
005214 000005 HCT :ERROR! USER STACK POINTER NGT ON KERNEL STACK
. - (USP)+USP, MFP1
005216 010701 {73 SCOPE
005220 012737 030000 177776 M3V $PUM, 28PSK -KERNEL MODE'!!, PREV USER MODE!!
00226 012706 000500 MOV $KPTR, KSP -SET KERNEL STACK PGINTER
005232 012716 000700 MOV $UPTR (KSP)
005236 (006606 MTPI  USP :SET USER STACK POINTER
00S240 D0O0S0E? 173432 CLR UPTR-2 PRESET USER STACK
00S244 052737 140000 177776 BIS UM, 28PS . USER MODE!'!, PREV USER MODE!!
00ces?  0D6S06 MFPI  USP - - (USP) «(ISP
005254 042737 140000 177776 BIC UM, J3PSW - KERNEL MODE!!?
005262 006506 MFPI  USP :GET USER STACK POINTER
005264 022716 000676 CMP $UPTR-2, (KSP)  ;CHECK THAT USER STACK POINTER WAS
005270 001401 BEQ .44 :PUSHED ONCE
005272 000000 HLT : ERROR!
005274 022767 000700 173374 CMP RUPTR,UPTR-2  :CHECK THAT USER STACK POINTER WAS PUSHED
005302 001401 BEQ .44 :ONTO USER STACK
005304 000000 HLT : ERROR!
. TEST THAT ILLEGAL MODE DOES NOT HANG BUS.
00S3%% 010701 Wit SCOPE
008210 012737 100000 177776 MOV $IM, A8PSK : ILLEGAL MODE'!!
005216 013700 177776 MOV 34PSU, RO :GET ILLEGAL MODE
g0S322 005037 177776 CLR 28PSH s KERNEL FIODE! ! R
00E326 022700 100000 CMP $IM, RO :CHECK THAT ILLEGAL MODE WAS SET
005232 001401 BEQ L+Y4 s INTO STATUS
005334 000000 HLT
-TEST THAT ILLEGAL MODE DOES NOT HANG BUS.
005336 010701 }75: SCOPE
005340 012737 040000 177776 MOV $IM1, d8PSW  ILLEGAL MODE!'!!
00S346 013700 177776 MOV J¥PSW, RO :GET ILLEGAL MODE

00E352 005037 177776 CLR 38PSi s KERNEL MODE! !
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, DBKTDE.P11  01-DEC-7% 14:47
‘ £oe3se 022700 0M5000 CMP #IM1, RO -CHECK THAT ILLEGAL MCDE WAS SET
00532 O0I4CI BEQ .44 : INTO STATUS
! 005364 000000 HLT
| -TEST THAT KERNEL CAN GET DATA FROM USER STACK
' 008366 010701 }76: SCOPE
| 005370 012737 030000 17777& MOV SKM+PUM, 28PSW  ;KERNEL MODE'!!, PREV USER MODE!!
005376 012706 000500 MOV sKFTR, K5P :SET KERNEL STALK PCINTER
| 00S402 012716 000700 MOV $UPTR, (KSP)
| 005406 006G MTPI  USP :SET USER STACK POINTER
005410 005067 173264 CLR UPTR PRESET USER STACK
0OS414 005016 CLR (KSP) :PRESET KERNEL STACK
005416 012766 177777 177776 MOV ¢-1,-2(KSP)
005424 006E06 MFPI  USP s =(KSP ) +USP
00S426 DO0BS76 000000 MFPI  2(KSP) :LIKE MOV 3(B),-(B)
005432 000240 NOP
008434 013703 177776 MOV 2¥PSW, R3 -SAVE STATUS RESULT
00S44u 022767 000700 173032 CMP $UPTR.KPTR :CHECK THAT USER STACK POINTER WAS
00S446 001401 BEQ L +Y4 :PUSHED ONTO KERNEL STACK
00S450 000000 HLT : ERROR!
005452 (022706 000476 CMP $KPTR-2,KSP :CHECK THAT KERNEL STACK ™ INTER IS FOS-
005456 D040} BEQ . +4 :ITIONED PROPERLY
00460 000000 HLT ERROR! INCORRECT KERNEL STACK POINTER
005462 005716 TST (KSP) :CHECK THAT CORRECT DATA
A0S464 001401 BEQ . +4 :WAS PUSHED ONTO KERNEL STACK
298466 000000 HLT - ERRCR!
00S470 022703 020004 CMP BKM+PUM+Z,R3  ;CHECK STATLS
605474 001401 BEQ L +4
005476 000000 HLT :ERROR! INCORRECT STATUS
.CHECK THAT MTPD CAN LOAD MEMORY RDDRESS DM=7,PC
005500 010701 t102: SCOPE
00S502 012737 030000 177776 MOV sKM+PUM, 2#PSW  ;KERNEL MODE'!!. PREV USER MODE!!
005510 012706 000500 MOV $KPTR, K5P :SET KERNEL STALK PTR
00SSi4 0Q0S016 CLR (KSP) :PUT DATR ON STACK
00SS1e 012737 001002 001004 MOV $TEMP, 28TEMP+2 ;LOAD ADDRESS
00SS24 012767 177777 1732:5C MOV s-1, TEMP *PRESET DATA
00EE32 000277 SCC *PRESET CC'S
005534 006?77 173244 MTPI  QTEMP42 s TEMP+ (KSP) +
00SS40 013703 177776 MOV 28PSK. R3 “CHECK CC'S
00ES44 022703 030005 CMP $PUM+2+C,R3 . CHECK CL'S
00550 001401 BEQ .44
00SS52 000000 HLT :ERROR! INCORRECT CC’S AFTER MTPD
ONESEY  (00S737 001002 15T A8 TEMP ' CHECK RESULT
00EEE0  0Q140! BEQ .44
00SSe2 000000 HLT :ERROR! INCORRECT RESULT
.CHECK THAT MTPI CAN LORD MEMORY ADDRESS DM=7
00SSe4 010701 Yi03: scorE
00SSEe 012737 030000 177776 MOV SKM+PUM, 98PSW  ;KERNEL MODE!!®
00SS74 (012706 000SO0 MOV sKPTR, K5P :SET KERNEL STACK PTR
005600 012716 177777 MOV 8-1, (KSP) :LOAD DATA ONTO STACK
005604 012704 177776 MOV #-2 R4 : 0AD INDEX REGISTER
005610 00S067 173166 CLR TEMP {PRESET DATA
00Sel4 012767 001002 173162 MOV $TEMP, TEMP42

00ct2e 006874 001006 MTPI ATEMP44 (RY) ; TEMP+(KSP) +
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DSKTDB.F11 01-DEC-T& 14:47
0CSe28 013703 177776 MOV 28PSW,R3 -SAVE STATLS RESULT
, 005632 022706 (C0CS02 CMP $KPTR+2, KSP : CHECK THRT KSP POPPED
0CS636 001401 BEQ .4
005640 000000 HLT - ERROR! INCORRECT STACK PTR
00Se42 022703 030010 CMP SPUM+N, R3 :CHECK STATUS RESULT
00Se4e 001401 BEQ . +4
205650 000000 HLT -ERROR! INCORRECT STATUS
00S€Ee 00S2E? 173124 INC TEMP ' CHECK RESULT
| N0ocEsSE 001401 BEQ . +4
0CSeel 000000 HLT :ERROR? INCORRECT RESULT
- TEST THAT MTPD/1 CAN LOAD PC
00Ses2 £10701 Y108 SCOPE
0oSeed 012737 000200 17777% MOV $KM . 28PSW - KERNEL MODE!!!
00Se72 (012706 300500 MOV skKPYR KSP *SET KERNEL STACK PTR
! B0Se7e 012716 005710 MOV 87104R, (KSP) :PUT NEW PC ON STACK
005702 000277 sCC :PRESET CC*S
005704 006607 MTP1 pe PCe(KSP) +
905706 000000 HLT :ERROR? MTPD FAILED YO SET PC
| 00710 100001l TI04A: BPL L +Y4
00S712 002900 HLT :ERRCR! 'N’ FAILED TO CLEAR IN STATUS
00S714 103401 BCS L +Y4
00S71& 0000090 HLT :ERROR! ’C' WAS CLERRED BY MTPD
- USER MODE
005720 010701 Yi0e: SCoFe
00S722 012737 170000 177776 MOV SUM+PUM, 28PSW  ;USER MODE!!!
005730 012706 0C0700 MOV sUPTR, USP ssr USER STACK PTR
00€734 Q12716 0OCS7Se MOV $T1064, (USP) :PUT NEW PC ON STACK
005740 000277 SCC :PRESET CC’S
00S742 00&EQ? MTPI  PC :PC+(USP) +
DOS744 00SC37, 177776 CLR 24PSW KERNEL MODE!!!
00750 05000¢ HLT :ERROR! MTPD FAILED TOMLOARD PC
005752 013705 177776 TIOBA: MOV a#PSK, RS -SAVE STATUS
005756 00S037 177776 CLR 28PSW’ KERNEL MODE'!?
005762 022705 170001 cMp $UM+PUM+C, RS ' CHECK STATUS
005766 001401 BEQ . +4
005770 000000 HLT
: TEST ERROR TRAP (ODD ADDRESS) MFPD/I
pos?7e 010701 t167: ~ score
00774 00S037 177776 CLR A%PSW :KERNEL MODE!!!
006000 012706 000S00 MOV $KPTR, KSP +SET KERNEL STACK PTR
D0E0D4 012737 006022 000004 MOV 71074, J8ERRVEC ;LOAD ERRROR VECTOR
006012 000277 SCC :PRESET CC’S
00eCl4 006Se? 171761 MFPI 1 : 000 ADDRESS SHOULD TRAP
006020 000000 T107RA: HLT ,ERROR' FAILED TO TRAP ON 00D ADDRESS
006022 022706 000474 T107R:  CHMP $KPTR-4, KSP : CHECK THAT STACK PTR WAS PUSHED
006026 001401 BEQ .+4 : PROPERLY (2 PUSHES)
006C30 000000 HLT :ERROR! INCORRECT STACK PTR AFTER ERROR
006032 022726 00020 CMP $T107AA, (KSP)+ +CHECK RETURN PC ON STACK
006036 001401 BEQ L +4
006040 000000 HLT -ERROR! RETURN PC NOT ON STACK
006042 022716 000017 CMP 817, (KSP) :CHECK SAVED STATUS ON STACK
006046 001401 BEGQ .44
006050 000000 HLT :ERROR! INCORRECT STATUS SAVED OH STRCk




TEST DBKTDA PCPL1/40 PRCCESSER
DBKTDE.P1l 01-DEC-TE 14:47

00e0s2

00e15¢

006154
006156
a0e164
236170
00E176
006204
00e2i0
006214
006216
00ec20

010701

000000
0e2713
001401
000000

010701
012737
012706
012737
012737
006567

012737
005067

010701
012737

000000
00S267

140000
000700
140000
006114
177702
177776

140000
000674

d06.106

140000

140030
000700
006216
140000
171567
177776

140000
000874

006210

000C06
171526

030000
000S00
00c700

001002
177777
001002

000s00

172446

STATES TEST

177776

000008
003004

1777786

177776

000004
000C06

177776

000004

177776

MO2

MACY1l 27(1006® 0O1-DEC-76 15:24 PAGE 2&

: USER MODE PTIHE out

t116:  scbee
MOV
MOV
MOV
MOV
MFPI
T110RR: CLR
HLT
TI10A: MOV
%
BEQ
HLT
CMP
BEQ
HLT
CHP
BEG
HLT

- USER MODE
11 scod

MOV
MOV

T111RAR: CLR
TI11R: MOV

CLR

$UM, 28PSW . USER MODE!!!
sUPtR, JSP :SET USER STACK

sUM. JBERRVEC+2 :LOAD "NEW' STATUS
8T:10A, J8ERRVEC ;AND PC

38177702 $177702 15 NON-EXISTANT ADRS
I8FSW s KERNEL MODE!!!

:ERROR! DID NOT TRAP ON NON ADRS
USP,R3 :SAVE USER STACK PTR
sUM . JePSy -KERNEL MODE!!!
sugfn-q,na s CHECK USER STACK PTR
.t

;ERRCOR! INCORRECT USP AFTER ERROR TRAP
UT&IOQQ,(R31+ ; CHECK RETURN PC ON USER STRCK
4

;ERROR! RETURN PC NOT ON USER STACK
IUQ,(RB) ; CHECK SRVED STATUS
.+

:ERROR! INCORRECT STATUS SRYED ON STACK

ODD ADDRESS
PE

UM, J4PSW : USER MODE!?!
sUPtR, LSP :SET USER STACK PTR
#T111R, 28ERRVEC ;LOAD ERROR TRAP VECTOR
sUM, 38ERRVEC+2
-1 :0DD ADDRESS SHOULD TRAP
8PS :KERNEL MODE!?!!

:ERROR! FAILED TO TRAP
USP,R3 :SAVE USER STACK PIR
$UM J8PSUW KERNEL MODE!!!
cgsfn-q,na : CHECK USER STACK PTR

;ERROR! INCORRECT USER STRCK POINTER
8T&11RR,(R3) : CHECK RETURN SDDRESS ON USER STACK
.+

;ERROR! RETURN PC NOT ON USER STACK
ggssggcza,aasanvtc;RESTORE ERROR TRAP TO HALT
+

s TEST THAT MTPD INSTRUCTION CAN LORD DATA TO AN ADDRESS VIA THE STACK

: KERNEL MODE

ti12: scop
MOV
MOV
MOV
MTPI
MOV
MOV
CLR
MTPI
CMP
BEQ

- HLT
INC

3

PREVIOUS USER MODE

SKM+PUM a#PSW  ;KERNEL MODE!!! PREV USER MODE!!

$KPTR, K5P :SET KERNEL STALK PTR
sUPTR, - (KSP)
LSP :SET USER STACK PTR
$TEMP, - (KSP) :PUT ADDRESS ON THE STACK
s-1,-1KSP) :PUT DATA ON THE STAK
s TEMP :PRESET DATA
J(KSP)+ ‘MOVE #-1 TO TEMP
OKﬂTR,KSP : CHECK STACK PTR AFTER MTPD
i
-ERROR! INCORRECT STACK PTR AFTER MTPD
TEMP :CHECK THAT DATA WAS MOVED TJ TEMP
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5383 BES 44
HLT :ERROR! DATA NOT IN TEMP
006506 MFPI U :GET USER STACK FTR
88%335 216 000700 CHP ouan ‘(¥SP, : CHECK THAT USER STACK PTR NOT CHANGED
o] 18401 8ES . :BY MTPD INSTRUCTION
306350 000200 HLT :ERROR! USP WAS CHANGED BY MTPD INST.
006352 00S267 172422 END:  INC ICNT : INCREMENT PASS COUNT
ACEIEE 026727 1724.6 000144 CMP TICNT, #100. : 100 PASSES COMPLETED?
ACE364 001402 8EQ DONE
N06366 000167 172440 INP BEGIN
N0E37Z 032767 010000 171173 DONE:  BIT $10008, SWR - INHIBIT BELL?
066400 G0I401 BEQ .+4
NDEY02 D000« BR LOGICT
00E4D4 Q12767 000007 171154 MOV 87 1PB :RING BELL
N0E4.2 [0S767 17.146 16718 TPS
006416 100375 BPL
N0E428 012767 000177 171140 MOV :177 PB
DDE4o6 108767 171132 TSTB  TPS
00e432 100375 BPL -4
006434 Q13701 000042 LOGICT: MOV de42, %! :RETURN TO MCNITOR”
00E44C 001410 BEQ LOGICE
606442 000005 RESET
006444 004711 LOGIC: JSR 7,01 s RETURN?
006446 000240 NOP '
006450 000240 NOP
00E4SZ 000240 NOP
0OE4SY 005000 18: CLR RO
00E4Se 00E200 INC RO
006480 001375 BNE 18 ‘
00E462 000167 172324 LOGICE: Jgﬁo START

030C01
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OBv70B.P1L
BESIN —le
BlTl3 =

B.Tls = O4D000
BIv1S = 100000
8¢ = 000:00
. = 200001
DN 06372
E¥TVEC= 000C3C
ENC 208382
ERRVEC= JCO00M
%Y = 00000C
N7 001000
Myl = 120000
fay = 00X
T 2868
¥PTR = 000SO0
LOGIC D044
eI Dkuag
N 2 888010
exM = 00000C
PRETY3 = 000140
PRTvy4 = 000200
PRYY? = DO234C
PSu = 17777&
F.™ = 03000C
PR  TD1022
RECFTR=z 000736
RES = 00000C
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el
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1309
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“EST DBKTDR POPL] 43 PRICESSER STAES TEST MACY1! 271006 O01-DEC-76 15:24 PRGE 3
DBxTDB.P11 01-DEC-TE 14:47 CROSS REFERENCE TRBLE -- MACRO NAMES
. $SUPR 18
TRRP 18
§$VPE is
$TYPL is
$TYPE 18
.$TYP) 1s
.$40CR 18
L1170 18

. ABS. [D0t46E 000

ERRORS DETECTECD:
DEFAULT GLOBALS GENERHTED C

DBKTDE. SEQ/CRF /SOL /NL : TOC=DSKZ: SYSMAC . SML.DBKTDB. P11
RUN-TIME: 23 27 1 SECONDS

RUN-TIME RATIO: 199/52-3 5

CORE USED: 32K (63 PAGES)
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