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PAGE 2

RBSTRACT

TC TESTS THE_MFP] AND MTP {NST TI% H%TH MEMORY

. _THE INSTRUCTIONS CUTED IN ALL
%MI%? S AND EQUAL OR LOWER HEIRARCHY
ous .

REQUIREMENTS
EQUIPMENT
POP-11/3
STORRGE
PROGRAM STORAGE - THE ROUTINE USES MEMORY 0-17777

LORDING AND STARTING PROCEDURE
LORD PROGRAN INTO MEMORY USING ABS LOROER
RODRESS

\

;c PROGRAM WILL LOOP AND RING BELL ON COMPLETION.
SWITCH SETTINGS

SUBROUTINE ABSTRACTS

T mnm Txou ;s HHEN AN IS
DS "f&n u ( mucrour T0 LOC
. (mm nou S EXECUTED IN

IF ﬂ

TRAP TRKEN AND RETURNS TO THE
RAND 15. __NOTE: TFEUSERSTQCK INTER IS
STING SHOULD NOT BE CONTINUED (BY
PRESSIM CWTIME) THE TEST SHOULD BE RESTARTED EITHER AT
THE PREVIOUS SCOPE OR AT 200.

sra

i3




———

DFKTCA-A
OFKTCA.PII

RBEBYRRRERT8en S oo 38 IRREEREB B8R R L58

Gt Pund Pt Pt Puntt Yot Prost Prved Pt Pt Pt Pt Pumt Pt Pt oot P Pt P Pt P P Puoth Pt P ot Prut Prusst Pt Pt Pt Pt P

MRCY1l 27(?732)

DO1

20-SEP-76 10:49 PAGE 4

8.2

6.0

6.l

6.2

6.3

SCOPE
THE SCOPE (EMT) SERVICE ROUTINE sroass 13 L%ﬁ nsc
rEEaU#nz“ gnmcu ﬁrsm% AT THE
oN r PREV ous ) mcnou 1
com 'qnc?';o h??'ﬁs 10 mw 1 %n’& ( &ny«s)m

éo ALL
ES S mv ac stmm A n{ msvious

OF T

§iﬁ

o

TP(TES &H{N AN ERROR I? %TECTED AND DISPLAYS THE PC+2
HLT (HALT) INSTRUCTION HE RODRESS LIGHTS.

ERROR RECOVERY
PRESS CONTINUE OR RESTART £T aoorv PREVIOUS SCOPE.
ERROR LOOPING

TO LOOP_ON AN ERROR REPLACE THE HLT INSTFHX:TION WITH A BRANCH
?O( 10 THE PREVIOUS SCOPE. NOTE: IF THE ERROR IS
NTERMITTENT THE TEST WILL DROP THROUGH THE HLT AMD CONTINUE
TO THE NEXT TEST.

MEMORY MANRGEMENT RBORT ERRORS

IF AN RBORT OCCURS (EXCEPT WHEN A TEST EXPECTS AN ABORT) THE
PROGRAM MWILL TRAP. THE mnp SERVICE noums SAVES THE
com;ws OF SRO m LOCRTION SROT mgH JuPS 10

osrsnﬂxrc WHICH TESY CRUSED THE

OCATI S.
m;I%Tﬁg ECX%}P?I-E SRST INS#RU%TIM IN bexmé’f) RLRL
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7.0
7.1

7.2

8.0

8.1

PAGE Y
RESTRICTIONS
STARTING RESTRICTION
NONE
OPERATIONAL RESTRICTION
NONE
MISCELLANEOUS
IF THE PROGRAM HALTS IN THE TRAP/INTERRUPT VECTOR ARE |
(0-1000), EXAMINE REGISTER & (THE KERMEL STACK PTR). RE
CONTAINS THE AOORESS WERE THE PC OF THE INSTRICTION THAT
CAUSED THE RBORT IS STORED. SEE ALSO Rl (RI SPECIFIES

THE LAST TEST COMPLETED).

NOTE_THRT THE PROGRAM TAGS EACH MFPI INSTRUCTION UNDER TEST.
THE TRG DENOTES CURRENT SPACE, 'PREVIOUS’ SPACE. FOR EXAMPLE:

1) KULN:

2) Wli7:

DENOTE:

1) "CURRENT' KERNEL HOOE. "PREVIOUS’ USER MODE
2) 'CURRENT® USER MODE, "PREVIOUS’ USER MODE,

NOTE FI. SO THAT MEMORY MANAGEME ONLY WHEN THE
FPIMT a i&TRlXITIW BEING TESTED ) CUTED AND IS OFF AT
ALL OTHE
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8.2

8.3

8.4

8.5

STACK POINTER
™ STW INITIALLY SET TO THE FOLLOWING VALUES
USER = 6

AND “)E RESET TO THESE VALUES AT THE START OF ERCH SUBTEST (BY

PRSS COUNT

1000(8) PRSSES ARE REQUIRED roa ¢ TIM OF THIS PROGRAM; AT
WHICH TIME THE BELL WILL RING AT THE

DEBUGGING TIPS

35 T UL SETLIS S [T, SRS, iy
L e, et 1 T S o T, S

mmm(c:gocu?m Tga.s Oggv% r%xm msmcnoﬁ

DRTR/RDORESS LIGHTS. THIS PRACTICE rouo TO
SUCCESSFUL IN FINDING MOST MEMORY MPENT ERRORS.

MEMORY MANAGEMENT MEMORY MAP

THE MAPPING OF THE MEMORY MANAGEMENT REGISTERS IS DONE AT THE
BEGINNING OF THE PROGRAM BEFORE ANY TESTING IS STARTED. THE
USER SHOULD ACQUAINT HIMSELF WITH THE MEMORY MANAGEMENT MAP
BEFORE USING THIS PROGRAM.
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Iﬁgr ME

GO1

.T}TLE EFKTCQ-R
; SEGMENTATION TEST. THIS TEST TESTS THE MTPI 8 MFPI INSTRUCTIONS.
; GENERAL_REGISTER RSSIGNMENTS

RO=40

Rl=x
Re=k
R3=43
RY4=xM
R
:STRCK POINTER REGISTERS
KSP=x6

USP=%6

; STRTUS g?ISTER BIT RSSIGNMENTS

=4

N=10
PRTY?7=340
PRTYY=
UM=140000
PUM=030000

; VECTOR mgﬁ

EHYVECea
BVEES2e)

; REGISTER RDDRESSES

DISPLAY=]177570

; KERNEL STACK POINTER
; USER STACK POINTER

;RDORESS OF ERROR VECTOR
;ADORESS OF POWER FRIL TRAP VECTOR
;RDORESS OF EMT VECTOR

:RDORESS OF MNGT TRAP VECTOR
S8 SIS I e

ARpreee OF YEVERRTRIEY cen
; RDORESS OF
RDDRESS OF

TELEPRINTER BUFFER
CONSOL DISPLAY REGISTER
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172300
172302

72304
172306
172310
172312

314
116

[

¥ B

172350

72352
172354
172356
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; INITIRL STRCK POINTER SETTINGS
KPTR=1060

BOTT
UPTR=600 STRCK SEYTING
“llmmlillllﬂlliﬂl t s st et alaatasasasasdsatessssssssld
THE KERNEL & USER STACK POINT AT PHYSICAL 1060 & 0600
ll!ili!llllillllll!lilil§l§ll!!llIl S HHHHHEE B
MNGTMENTATION REGISTER RDORESS RSSI@%NJI
g! ; RDORE ¢ SEGMENTRTION HEGI_SIERSgU
l ] ) - - ) 1
: SR2
UPDRD=177600 ;USER PDR’S
UPDR1=177602
UPDR2=177604
177¢
=]7761
17761
UPDRG=177614
UPDR7=177616
UPARD=177640 :USER PAR’S
UPAR1=177642
UPARS=177644
UPRR3=177646
UPRRY=177650
UPRARS=1778652
. UPARB=177654
UPAR?7=177656
KPDRO=172300 «KERNEL PDR'S
KPDR1=i723OE
KPORa 175306
KPDRY=172310
KPDRS=172312
o
172316
KPAR(=172340 :KERNEL PRR’S
KPAR1=172342
KPAR2=172 M4
KPAR3=172346
KPARY=1723S0
KPARS=1723S2
KPARG=1723S4
KPAR7=172356
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101

; RCCESS &agsm FIELD DEFINITIONS (IN PDR)

; INSTUCTION T
SCOPE=ENT

;RERD & WRITE

;SCOPE IS AN EMT TRAP INST,
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DFKTCR.PI1L
410 .40
41l T
41 .4
41 HALT
YN RY
415 HALT
QI l+a
4 T
4 g 4
41 HALT
Yl .42
HALT
.42
HALT
.42
42sS HALT
.42
3 o
.42
:g HALT
.42
431 HALT
432 .42
433 HALT
Kol .40
43S HALT
436
437 =ERRVEC
438 . :SET USER HALT TRAP
439 .=EMTVEC
440 .WORD SCOPER ;SET SCOPE (EMT) TRAP VECTOR
Y1 .=MMVEC
mg .WORD MMERR ;SET SEG. ERROR TRAP VECTOR
Yy .=46
Y45 LOGIC
Y46 .=52
447 0
448
% .&cx,gT MC
451 Jrlg START ;GO START TEST




DFKTCA-A
DFKTCA.P11

453

001000
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177776

000312

.=400

;USER HALT TRAP SERVICE ROUTINE.

é&.ﬁ
SHLTR: éi?

g2 (KSP)
M

&
#UM, 2(KSP)

1 SCOPE (EHT) SERVICS ROUTINE

SCOPER:

sKPTR KSP
ﬁi“sfns(sm
sUPTR = (KSP)
$PUM, J8PSH
USP

SEGHENTRTION ERROR SERVICE

&
MOV
MTPI
RTI
MMERR:
CLR
JMP
.=1000
: TRGS
fcnNT: O
SSROT: O
TEMP: O
.=. 46

d85R0, SSROT
J#SR0’
JEMMVEC+2

;RDJUST PC
;CHECK IF HLT CAUSED TRRP

; SAVE RETURN RDORESS IN Rl
;SET KERNEL STACK PTR

§ lﬁﬁs 2 &'T( NEXT TEST

; SAVE SRO

; CONTRINS PRSS COUNT

:CONTRINS SSRO CONTENTS ON ERROR
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B R

B3
5&

3

172340
000010

073006

-

~

e
Py
o
~

CLR
BEGIN: CLR
MOV

MO1
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SEGMENTATION TEST-SS

CNT
8PSH
8KPTR,KSP

SMMERR, 38MMVEC
asmmvel+2

8167, KPAR
87600, KPAR?
8173, UPARY
8172, UPARS

L IRV TR TR TR TR TR YR ¥

; VR=120000-120077/PR=17400-17277

. CLEAR PASS COUNT
KERNEL MODE!!* PREV KERNEL MODE'!
:SET KERNEL STACK PTR
+SCOPE SETS UP ALL STACK PTRS

;KERNEL MODE ON SEG RBORT
; CLERR MEMORY MANAGEMENT REGISTERS

g

2077

140000-140077; PR=16700-16777
=160000-177776, PR=760000-777776
=100000-100077/PR=17300-17377

RRE




NO1

DFKTCA-R MACYLl 27(732) 20-SEP-76 1U:49 PAGE 14
DFKTCA.P11

; TESTS KKO-KK16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV KERNEL MODE.
3 HHHEHHHHEHH

016530 PhYS= 16600 HCORRESPUNOING KERNEL PHYSICAL ADORESS

!!llll!!l!lill!!ll!l!!ill!i!llli
; TEST THEERHTPI CAN LORD A GENERAL REGISTER (R2)

f ZEE M AR AN

001302 005016 (KSP) sg x%'m%sncx
001308 012702 177777 MOV 8-1,R2 m: TRE
001310 37 177572 INC 3SR L ENABLE
001314 KKD: MTPI  RR sR2+ (KSP)+
001316 016703 176454 MOV PSW,R3 snvs STATUS RESLU
001322 177572 CLR J35R0 DISABLE MEMORY
001326 022706 001062 CHP 8KPTR+2,KSP crscx THAT smcx POPPED
00133¢ 001401 BEQ L+
00i334 000000 HLT ERROR! INCORRECT STACK PTR
00133 122703 0000OM CMPB  8Z,R3  ;CHECK stATUS RESULT
S4S 0012 001401 BEQ .+4
S46 0013¥4 0000930 HLT ;s ERROR! INCORRECT STATUS RESULT
S47 001346 005702 ST R2 »  ;CHECK RESULT
Syg gxasa 001401 BEQ L+
549 (01352 000000 HLT :ERROR! INCORRECT RESULT
Ssgcln 001354 104000 SCOPE
652 -
;,53 ;TESI THAT MTPI CAN LORD KERNEL RDDRESS (VIRT)
" ;OM=
655
§Sh 00135k 00S016 CLR (KSP) -PUT 0 ON KERNEL STACK
€57 001360 012702 016600 MOV sVIRT, R2 n;-vm RODRESS
£58 (0134 01737 177777 016600 MOV 8-1, 2bPHYS msszvbnn
EZ‘B Q01372 006237 177572 INC a8SAC ENRBLE MEMORY MANAG.
561 001376 000277 SCC
Se2 0010 0066.2 KKl:  MTPI (R2) vxnr»msm
Sed O0iv2 0.5°03 178370 MOV PSw R3 SAVE STATUS mr
Sev X.wm O 177572 CLR 385A0 sn.g_m
S5 X.wid X 0106 CrP 8KP TR+2, KSP oc rsmxw
So0 X.vb X =] BEG oM
e~ X.->X xxoxx ' . ERROR! JNCORRECT STARCKX PTR
e X - ff‘:m ooo0os gpa 812« 3 (HEX STATLS RESWLT
SIS G .~ P L]
i .-X "’ :ERPOR! IMCORRECT STATUS RESLL”
. X.ex XSTT ik “er SOOIV TOHEX ESL®
T £t - s ESL”
5 L« X% < ERROR' INCORREZ” RESLL
;; e L~k SC0PE
Y o %
TS T e T oITTTI T -, ¢ a<e '?(. WL SOE. TN LKL
D T ¢ . e - . " R "*'7\.:-.!
(N . g . T e o L Y 68" & ,: - . g3
WL w1 T .8 so™~% fﬁ* L7 =
Py - aim . T, % o8 AL Lol U N,
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582
583 1472 Kike: (R2)+ vimo(KSP)o
3 S84 147N 6775 gl
585 001 15&5 "3 BPHYS CX RESUL
S8t 001 1 e
587 001506 ° T mon' INCORRECT RESWLY
. 588 Q01510 022702 016602 gv eVIRT+2,R2 : CHECK AUTO-INCREMENT
589 GO1514 a,-]ﬁ- 9 e
g9 001516 000000 W - ERROR! AUTO-INCREMENT FAILED
§9: 001520 00S06? 1762S2 CLR PSH
532 001SN 104000 =3 SCOPE
Eg m}sas oia'ns \77777 ' MOV :—1 (Kg) ;tm 8-1 ON xrt:na. s;gcx
?é gx ﬁ@ §?£8‘. 001004 :83 wfn"ﬂ-u TEMP knz ROORE
€57 0015w 16504 CLR 8PHYS +4 :PRESET DATA
; ggg 001550 00S237 177572 INC 345R0 : ENRBLE MEMORY
© 500 00I1S5M 00R63R KK3: MTPI  3(R2)+ s VIRT#4« (KSP) 4
601 001556 00S037 177572 CLR 83RO :DISRBLE MEMORY MANRG.
% @g 016604 NC aﬂmw :CHECK RESULT
i .
BN 001 w.? :ERROR! INCORRECT RESWLT
| 05 001572 1 SCOPE
606
607 : DM=Y4
608 001574 00SD16 CLR (KSP) mommsmcx
E?g misn. Dl Dn' t1’77777lEECE 016600 :""”:2«52 'rtm[ $n
b1 Riels YEF 1777 (S VY cmgz
613 001614 DOBEMM KK4:  NTPI  -(RW) :VIRT*(KSP)+
614 001616 %%7 177572 CLR 3 :DISABLE MEMORY MANRG.
615 001 616600 CHP sVIRT,RY : CHECK AUTO-DECREMENT
6l 001 1401 BEC MY
617 001 HLT : ERROR! AUTO-DECREMENT FAILED
gxs misae 005737 016600 gr S9PHYS : CHECK RESULT
éa gz 86386 K :ERROR! INCORRECT RESULT
621 0016M2 104000 SCOPE
e55 Dh=5
b4 0016MM 012737 000000 177776 MOV coawsu :KERNEL MODE!!!,PREV KERNEL MODE
625 001652 (012716 177777 MOV (KSP) iPUT a1 ON %‘érm
% 001656 1270; 10 MOV STERP ;L%w SS
001662 01276 15&3 177116 MOV svIRT @ L
68 001670 005037 016600 CLR 8PHYS :PRESET DATA
g& 001674 005237 177572 INC 33SR0 :ENRBLE MEMORY MANAG.
631 001700 006652 KKS:  MTPI  @-(R2) sVIRT*(KSP)+
632 001702 005337 177572 CLR a85R0 :DISABLE MEMORY MANAG.
£33 gmg %5237 016600 INC JIPHYS :CHECK RESULT
ex 00171 1401 BEQ .44
£35 001714 000000 HLT :ERROR! INCORRECT RESULY
63t 001716 00S067 176054 CLR PSW
£37 001722 109000 SCOPE

—— ——— -— ——
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000000 177776

1998 01963
177572

gl&m
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016602
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001010

KKb:

:DN=7

%
o
3

A22h

3523

>

§E

BERAER
—-O—~—~O

523 30283

go8

8L B3 EL3

§§

——t

80, 28PSH : KERMEL MODE!'!, PREV KERNEL MOOE
‘%%m *Eggﬂg¥%&§§3¥“

Bot 3
.-l d'a ; T“
33580 :ENRBLE MEMORY MANRG.
VIRT(R2) s VIRT42¢ (KSP)+
apsu RO i 86 sm% T
ugr +2,KSP : CHECK TACK POINTER POPPED
) . ' CT STRCK PTR
ogqm : CHECK s?E%'?hs&l.
) -ERROR! INCORRECT STATUS RESULT
agms:»a : CHECK RESULT

;ERROR! INCORRECT RESULT

8-1, (KSP) ;PUT 8-1 ON TACK
g g o

:$2§¥ STEMP+Y

IPHYS :PRESET DATA

S3SR0 (ENABLE MEMORY MANAG.

grema(na) ;v¥m~(xsm+

#SRO :D sca.&rtmm MANRG.

ag;ms :CHECK RESULTY

) -ERROR! INCORRECT RESWLT

CAN LORD KERNEL

8403, (KSP) .PUT BR -,’é" INST RS DATA ON STACK

askiK10a ;PUT HALY FoLLOWING MTP]

J8SR0 :ENRBLE MEMORY MANAG

(PC) s KK10R+ (KSP) +
:ERROR' MTPI DID NOT POP BR .+10
‘6'" KK 108

J¥SRO : xs&u MEMORY MANAG.

KK108 :LOOP TEST IF ERROR

38SR0 :DISABLE MEMORY MANRG.

;;}13"5"’ :PUT 8-1 ON KERNEL STRCK

85RO :ENABLE MEMORY MANRG.

(PC)+ s (PC) 4+ (KSP) 4
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177776

177776

014266

KK11R:

0
CLR

%
Stope

:DN=3,PC

KKi2:

B3 3238

KK13:

:?
3
235 §§§

KKi4:

MOV
MOV
CLR
INC

R E

827R
:

——

32338

=R
—O

FBIERS

J8SR0 ;D1
. gmicx smﬂ’; Em% T0
.44 s CO~RECT SS
s EFR0R!?
00,d : KERNEL 100 PREY MODE
o;’l*\(rg ) :PUT -1 R ST@
goSRO :ENRBLE MEMORY MANAG.
Bo RO Lt SIRTUS RESULT
385R0 3315%:.2E rgom MANAG .
cfkm :CHECK SYATUS RESULT
] -ERROR! ]NCORRECT STATUS RESWLT
quvs ;E:-:cx nséu.g E
) :ERROR! INCORRECT RESWLT
PSK

80, J8PSH :KERNEL MODE!!! PREV “TTNEL
wbs,(x ) PUTN? , 4 g: §TRC. A5 DATR
KK13.R2 ;SAVE MTPI INSTRUCT]

335R) :ENRBLE MEMORY MAN.,

-(PC) +=(PC)*(KSP)+
;ERROR! MTPI - (PC) FRILED
MEMORY MANAG.

J#5R0 ; DISABLE
R2,KK13 ;RESTORE INSTRUCTION

:nsp;m - :PUT 0 ON KERNEL STRCK
aoéh sENRBLE MEMORY MANAG.
ggrw s VJRT 44+ (KSP) 4

R3 : STRTUS RESULT

) i MANAG..
-g%e.xsp ;m STRCK PTR POPPED

-ERROR! INCORRECT STARCK PTR
n;;c.na :CHECK STATUS RESULT

;ERROR! INCORRECT STATUS RESWLT
FIPHYSH : CHECK RESULT

;ERROR!  INCORRECT RESULT
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177777
177572

175250
77572
1062

000340
177776
\77777

20-SEP-76 10:49 PRGE 18

EO2

SCOPE
:DN=7,PC
CLR sKERNEL MODE!!! PREV KERNEL MOOE!!
001004 MOV 'G‘h?@;’mm E&Tn 9-1 ON KERMEL STACK
o 3 ROOE 22T pATA
INC s ENRBLE FEMORY MANAG.
KK15:  MTPI NP vinwmx
(i'ua IEm nom mm?
NC SPHYS+4 CK RESUL
BEQ .4
HLT : ERROR mcomscr RESWLT
SCOPE
: CHECK THAT mx.sm&“ STACK PTR
177776 MOV ; MODE!!! PREV KERNEL MODE
= A O
ING acsao :ENRBLE MEMORY MANAG.
KK16: MNTPI  KSP "952.5,?
CLR 3SR0 :D1 MEMORY MANAG
gr "ﬁ :CHECK STRCK PTR
u.? ) : ERROR!
MOV ®KPTR, KSP :GET KERNEL STACK PTR
SCOPE
rzsrsxw—nusrssrn: MTP1 INSTRUCTION KERMEL MOOE, PREV USER MODE.
TEST THAT MTPI CAN Long A G'NERAL REGISTER (R2)
177776 nov sPUMHPRTY? 3 .psu 199 PREV USER MODE!®
CLR (KSP) 521
MOV 8-1,R2
INC 33SR0 :ENRBLE MEMORY MANAG.
KUQ: MTP]
ﬂ %gkga :&:K?ams RESWLY
&na cﬁma,xsp &2""5..;5 %Mm
HLT ] Em&ﬁ(l m TRCX PTR
m(:11”90 lmTY?'bZ,RS s CHE SYA gLI.?
HLT ] ;Effm’ NCORRECT STATUS RESULT
T g naw ; CHECK éSLLT
HLT ’ :ERROR! INCORRECT RESULT
.7 ECU'E TRUCUTION KERNE PRE
Egr mn "3 % r oam “DDS m&?‘% GIsT (na)
175206 RNEL MODE!!!,PREV KERNEL MODE!!
CLR -a(xspi
MOV #-1,R3 ,PRESET GENERAL REGISTER
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8
55
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S
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175164
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016600

175030
177776

KKFO:

.
’

KKF1:

KKFe:

INC
MFPI

9

sgc
SCOPE

s TEST THAT MFPI CAN
DM=1

CLR

233gzase

ERYERS

rRz

§§E§%E§§E§§§§§§ :

CLR

gsno -ENRBLE MEMORY MANAGEMENT
-(KSP)*RJ

: MANAGEMENT
gpﬁmm R2 : E

usm-e.xsp .mm ST ! scﬁssnﬁg Pl
e m' nlsuwm STACK PTR

;ERROR! IMCORRECT RESULT

GET DATA FROM A KERMNEL VIRTURL ADORESS

P?E'xsp :KERNEL MODE!!!,PREV KERNEL MODE!!
wmlna .nz-vxm ROCESS

5 % %cmm?

s(g)na ’-(xspwna)

3¥SA0 8"&% v?om MANAGEMENT
uxc.na :CHECK CC°

| . ' INCORRECT CC’S
oﬁTR-E,KSP s CHECK THAT STACK WAS PUSHED

ggzggs!négEE¥RECT STRCK PTR

33

;ERROR! INCORRECT RESULT

;KErNEL MODE!!!,PREV KERNEL MOOE®!

T e e

33SRO MANARGEMENT
(R2)+ -(xsp)vvxn

385R0 :DISRBLE MEMORY MANAGEMENT

(§qsm *CHECK RESULT

) : ERROR! INCORRECT RESULT ON STACK
33. T+2,R2 s CHECK RUTO INCREMENT

) :ERROR! AUTO INCREMENT FRILED

PSW

PSH s KERNEL MODE'!!,PREV KERNEL MODE!!
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DFKTCA.P11
e 1 501007 S e L CT ROORESS
864 1 83%9; 001004 MOV wrfmla TENP 51.% %s
B6S { 7 016602 ?ov ngﬁm ‘E?fsa DATA
g 003060 00S037 177572 KKF3: ﬁl aosnr’; ;ngfvmﬁmm
869 ﬁ @z &Nc 539) :CHECK RESULT
ﬁ . u.? :ERROR! INCORRECT RESULT
873 : :
g7y ; D=y
875 003074 00S067 174676 CLR PSHK :KERNEL MODE!!!,PREV KERNEL MODE!!
876 m:i{m 012766 1777771 177776 R% :Glh?féxnsﬁ) m
3% %1?3 &%} 81&% CLR ] ' '%‘%mss DATA
879 003116 005237 177572 INC 3SR
880 %13 % KKF4: MFPI  -(RN) -(xsmvv
831 1 177572 CLR 35RO :DISABLE MEMORY MANAGEMENT
882 003130 022704 016600 CHP sVIRT,RY s CHECK AUTO-DECREMENT
883 %Q 140 BEQ .+
BaY 1 gﬂmxﬁ HLT - ERROR! AUTO-DECREMENT FAILED
88S 003140 005716 TST (KSP) s CHECK RESULT
886 003142 001401 BEQ .44
&a ooaee 900 P ERROR I CT RESWLT
= :
831 003150 012767 0OOCOD 174620 & MOV 80, PSW sKERNEL MODE!!!,PREV KERNEL MODE!!
852 003156 00S066 177776 CLR -2lxspP)
893 003162 012700 001006 MOV sTEMP+2, RO ;R1=INDIRECT ADORESS
894 tmx% 012737 (131560'4 ggxom gvv :vmm;agrjm m e oaTa
% @% 8653; 177572 466L INC ) mm
897 006550 KKFS: MFPI  a-(RQ) -(xsmvvmm
898 003210 00SQ37 177572 CLR J8SR0 *DISABLE MEMORY MANAGEMENT
899 003214 005216 ING (KSP) sCHECK RESULT
900 003216 001401 BEQ e
90l 003220 000000 HT
o2 %g 005067 174550 CLR PSH
g 105000 SCOPE
905 : DM=6
% 003230 n{am 000000 {74542 % :olpsg(xsm :KERNEL MODE!!!,PREV KERNEL MODE!®
308 %ﬁ 1% ﬁomoa MOV 82, R2 :LORD INDEX REGISTER
3‘1’3 003250 005037 016602 ?Ln gMSQ sPRESET PHYSICAL noon%Tonm
OB B DR o g e R
912 00326M 005037 177572 CLR 3¥SRO MEMORY MANAGEMENT
913 003270 022706 001056 CHP sKPTR-2, KSP cr:cx smcx PTR
914 003274 001401 BEQ .44
3{2 noax:sanCEEEE 005E ::515 'Tg (KSP) E&Rgﬁ'né'sﬁr"!m STACK PTR
917 003302 001401 BEQ .44
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003374

003410
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003414
0Cc3+20
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i
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003470
O003M76
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:

~ro200
RO RE

o
sgés

005067
012706
0™ ™56

=

e
006507
016702

122702
001401

:

Bl

¥

i

i

3
s

001004
016600

174312
016600

000340 174246
177777 177776

HLT
CLP
SCOPE

CLR
CLR
MOV
MOV

INC
MFPI
CLR
INC
BEQ
HLT

KKF?7:

:

s TEST
; DM=0,PC

KKF10:

sl A LTI

;DM=3,PC

KKF11:

THAT MFPI

HO2

20-SEP-76 10:49 PAGE 2!

PSH

Eg?KSP)

:U‘fh?awsm
L

STEMP+4(R2)

38SRO

(KSP)

.4

;ERROR! INCORRECT RESWLT

;KERNEL MODE!!!,PREV KERNEL MOOE®!

;L% &)P?':'X RECISTER

ik ESS T
e T Ay Waae Ny
+=(KSP)eVIRT

;IS MEMORY MANAGEMENT

; CHECK T

;ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

SPTR. KSP
-2(KSP)
J3SR0
%5
i

.+
sKPTR-2, KSP
i

SKKF 10+2, (KSP)
.44

]
S?_..

W
:

;X
R

SPRTY?, PSW
s-1,-21KSP)

:KERNEL MODE!'! PREV KERNEL MODE!®
:GET KERMEL STALK PTR

;ENRBLE MEMORY MANARGEMENT
; =(KSP)+PC

;SAVE CC’'S

:DISABLE MEMORY MANAGEMENT
;CHECK CC’S

; CHECK STRCK PTR

;ERROR! STACK NOT PUSHED
;CHECK THART PS WRS PUSHED ON THE STRCK

;ERROR! PC NOT PUSHED ON THE STRCK

;KERNEL MODE'!!!,PREV KERNEL MODE!!

;ENRBLE MEMORY MANRGEMENT
;= (KSP)&VIRT

;01 MEMORY MANARGEMENT
+CHECK RESULT

;ERROR! INCORRECT RESULT

;KERNEL MODE!!!,PREV KERNEL MODE®!
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003536
003542
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003612
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o8
&8

177776

177776

017200

CLR 9PHYS :PRESET PHYSICAL ADORESS DATA
INC Q¥SRO s ENABLE nonv MANAGEMENT
KKF12: rrsx ggngw -;xspn Nt
&E u& &ESCKELEESLL -
HLT ) :ERROR! INCORRECT RESULT
SCOPE
;DM=7,PC
CLR PSN s KERNEL MODE!!! PREV KERNEL MODE!!
%5 -a(x?)
sVIRT+4, JATEMP ;LOAD ADORESS
MOV 8-1, 98PHYS+4 ';PRESET DATA
éc"g ) :ENRBLE MEMORY MANAGEMENT
KKF13: MFPI  JTEMP ;=(KSP)+VIRT 44
MOV PSH, R2 :SAVE CC'S
CLR 38SA0 oxsnsLE MEMORY MANAGEMENT
acmo n’ezc,ne : CHECK CC'S
IR ) ncrmzcr cc’s
O i+ O
HLT ) -ERROR! INCORRECT RESULT ON STACK
SCOPE
:DM=1,PC
" Sdagtte® NABLE MANAGEMENT
KkFiv: MPI  (PC) Susn rzﬁ uom: ON THE STACK
KKF14R: BR 42 : THIS DATA GOES ONTO THE STACK
I 1 ek b e o
gcns aﬁxrm,(xsm : CHECK DRTA ON THE STACK
HLT ) :ERROR! INCORRECT DATA ON STACK
SCOPE

;EggT THAT KERNEL CAN LOAD USER RDORESS (VIRT)
s SHHHHHHHHHEHEHHHES HHHHHHHHE

VIRT=120000 ;USER VIRTURL RDDRESS FOR THESE TESTS

PHYS=17200 : CORRESPONDING PHYSICAL RDORESS
« JHHHHHHHHHEHHHHEHHHHHHAH

MOV mmn.wsu -KERNEL MODE'!! PREV USER MODE!®
CLR (K :PUT O ON KER'EC, TARCK
MOV v m R2 S

MOV 0-1, 3bPHYS -PRESET bn“%

INC J85R0 :ENABLE MEMORY MANAG.
SCC

KUl: MTPI (R2) s VIRT+(KSP)+
MOV PSW, R3 ' SAVE STATUS RESULT
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000000

177572
001062

177572

177572
017204

157075

177572

177572
120000

Joe2
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177776

177776

177776

017200

=2

KUe:

KU3:

=4

KUM:

(9]
—

o-a-«:g—«:)

33 GERAERYERS

CLR
INC

MTPI
CLR
INC
BE

cHpP
BEQ
HLT
CLR
SCOPE

&

J8SR0
SKPTR+2,KSP
RY

#2+C,R3
Y

S8PHYS
.

s
auék

(R2)+
SER0
S8PHYS

¥
sVIRT+2,R2
LY

PSK

SPUMHPRTY? , J8PSK

8-1, (KSP)

STEMP R2
.i#ﬁﬁ“”

QISRO

d(R2)+
I85R0
IBPHYS+Y
.w

L
3#SR0

-(RM)
S8SR0
SVIRT,RY
.y

;DISABLE MEMORY MANAG.
s CHECK THAT STACK POPPED

(B sHTS RSt FT°

,Eg&' REWCT STATUS RESILT

; ERROR! INCORRECT RESULT

KERNEL HOOE"' PREV USER MOOE!!

T fih oERtEL STCK
PRESET DﬂTR
:EMABLE MEMORY
%RT*(KSP)+
SABLE MEMORY MANAG.
CHECK RESWLT

; ERROR! INCORRECT RESULT
s CHECK AUTO-INCREMENT

; ERROR! AUTO-INCREMENT FAILED

HODE.AEKPREV USER MODE!!

;PUT 8-1 ON KERNEL ST
nggeagﬁégggT RDDRESS
sENABLE MEMORY MANAG.
VIRT+40(KSP)+

; ERROR! INCORRECT RESWLT

:KERNEL MODE!'!,PREV USER MODE'!
PUT 0 ON xemif. STACK

;ENRBLE MEMORY MANAG.
;V}RT*(ESP)+
;DISABLE MEMORY MANAG.

; CHECK AUTO-DECREMENT

;ERROR! AUTO-DECREMENT FRILED
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177778

174

KUS:

177572

mis
g

177776

001010

; DM=7

KU?7:

TST
BEQ

HLT
SCOPE
v
v
MOV
MoV
CLR
INC

J#PHYS
.4

AT

STEAP+4 R2

; CHECK RESULT
;ERROR! INCORRECT RESULT

KB Rk ETEL TR MOve !

:LORD INDIRECT RDORESS

5v!m!rtma ; mas

98SR0 :ENABLE MEMORY MANAG.

3-(R2) sVIRT+(KSP)+

98SR0 :DISABLE MEMORY MANAG.

a:ﬁnvs CHECK RESULT

) -ERROR! INCORRECT RESULT
PSH

8PUM. 98PSH :KERNEL MODE!!! PREV USER MODE!!
;gspi :PUT 0 ON xmaccxs?gam
o-lngwse zb@d’ﬁm
31580 :ENABLE MEMORY MANAG.
VIRT(R2) s VIRT42+ (KSP)+
PSW, RO ;SLWE TATUS RESULT
J3SR0 :DISABLE MEMORY MANAG.
ugma,xsp :CHECK THAT STRCK POINTER POPPED
- ERROR! INCORRECT STACK PTR

ogqno : CHECK STATUS RESULT

] :ERROR! INCORRECT STATUS RESULT
a:n:mse :CHECK RESULT

) :ERROR! INCORRECT RESULT
SKM+PUM, 38PSH  ; KERNEL *10 PREV USER MODE!!
8-1, (KSP) PUT 8-1 ON KERNEL STACK

82 :LORD INDEX REGISTER
5v msanem« ‘|5 : S
3$SR0 s ENRBLE MEMORY MANAG.
grsmama) s VIRT*(KSP)+

) : DISABLE MEMORY MANAG.
J:sHYS + CHECK RESULT

; ERROR! INCORRECT RESULT
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; TEST ;gﬂT MTPI CAN LORD USER

177776 MOV SKM+PUM. 38PSH
MOV 8KU10R, LKSP)
INC o
KU10: MTPI  PC
HLT
KUIOR: CLR J85R0
SCOPE
s DM=2,PC
177776 MOV SKM+PUM. J8PSH
MOV 8-1, (KSP)
173530 MOV kUl 1A, MMVEC
INC 34SR0
KUll: MTPI (PC)+
HT
MY
KU1lR: CLR 38SRO
CHP sKPTR-2,KSP
BEQ R
MY
173474 MOV SMMERR, MMVEC
SCOPE
;DM=3,PC
177776 MOV SPUM, 28PSH
MOV 8-1, {KSP)
CLR ar#ﬂvs
INC S8SR0
KUl2: MTPI sVIRT
MOV Ssu RO
CLR J¥5R0
ggpe 8N RO
Q .+
HLT
INC PHYS
& .+q
HL
CLR PSW
SCOPE
:DM=Y4,PC
177776 MOV SKM+PUM, 38PSW
gés (KSP)
173364 MOV 8KU1 3R, MAVEC
INC S3SR0
KUI3: MTPI  =(PC)
HLT

10T e PC-ON STGCK KB DATA -
}ENRBLE MEMORY MANAG.

sPC+(KSP) +
s ERROR! HTP£03$D NOT LORD NEW PC
;DISABLE ME MANAG.

R MODE!!
PUT 8-1 ON KERNEL srggﬁ
:L0OAD SEG ERR VECTOR
:ENRBLE MEMORY MANRG.

s (PC)4+(KSP)+. SHOULD RBORT

: ERROR! NOT ABORT AND PC DID NOT
<AUTO-1 MENT

:ERROR! DID NOT RBORT

R THAT STACK P4 MRS PUSHED TICE

;ERROR! INCORRECT STACK PTR ON ERROR ABORT

;KERNEL MODE!!! PREV

-KERNEL MODE!!! PREV USER MODE!®
:PUT 8-1 ON KERNEL STRCK

;ENRBLE MEMORY MANAG.

;gzsgb(x )4
; STRTUS RESULT
:DISABLE MEMORY MANARG.

:CHECK SYRUS RESWLT

;ERROR! INCORRECT STATUS RESULT
; CHECK RESULT

;ERROR!  INCORRECT RESULT

s KERNEL MODE!'! PREV USER MODE!®
:PUT O ON KERNEL STACK
KU13,R2 ;SAVE MTPI INSTRUCTION
:LORD SEG ERR VECTOR
:ENRBLE MEMORY MANAG.

;=(PC)*(KSP)+
;ERROR! FRILED TO ABORT
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173336

177776
0l22se

177776
001004

177776

017200

KU13R: CLR OOSRO :DISRBLE MEMORY MANAG.
MOV %3 m&grone INSTRUCTION
LeSer
: DM=6, PC
MOV SPUM+PRTY?, 38PSK :KERNEL MODE!'! PREV USER MODE!!
CLR (KSP) ;PUT 0 ON KERNEL STACK
MOV 8-1, PHYSH4
INC 33SR0 ;ENARBLE MEMORY MANAG.
SCC
KUI4: MTPI  VIRT+Y :VIRT+4+ (KSP) +
MOV PSW. R3 "SAVE STATUS RESULT
CLR J¥SR0 :DISABLE MEMORY MANRG.
35"5 cﬁma,xsp : CHECK THAT STACK PTR POPPED
HLT ) :ERROR! INCORRECT smcx PIR
gsnaa cgsrmzw,na :CHECK STATUS RESWLT
HLT ) :ERROR! INCORRECT STATUS RESWLT
E aqu S44 s CHECK RESULT
HLT ) :ERROR! INCORRECT RESULT
SCOPE
:DM=7,PC
MOV SKM+PUM, 38PSW  ;KERNEL MODE!'! PREV USER MODE!!
MOV o-} (KSP) :PUT 8-1 ON KERMEL STACK
MOV aVIRT+4, J8TEMP ;LORD RDORESS
CLR JLPHYS +4 -PRESET DATA
(P 3SR :ENQBLE MEMORY MANAG.
KUIS: MTPI  QJTEMP s VIRT4#4+ (KSP) 4
CLR gcsao oxsna.s nznonv
X s i
HLT ) : ERROR mcomscr RESULT
SCOPE
: CHECK THAT MTP] cm ser USER STACK PTR & PUSH DATA ONTO USER STACK
MOV sPUM. 38PSU : KERNEL MODE?!! PREV USER MGODE!!
MOV sVIRY -(KSP)
CLR -(KSP) :PUT DATA ON YHE STACK
MOV wm -(KSP)
MOV akpHv : PRESET STACK DATA
INC acsho ‘ENARBLE MEMORY MANAG.
KUle: MTPI  USP : USPe (KSP)
MTPI (KSP)+ VIRT*(KSP)+
CLR 5SRO :D1SRBLE nsnonv mmc
MFPD  USP tGET USER 1-3
SEZ c!‘x‘m, (KSP) : CEHECK THAT nm USP SET USER STACK PTR
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1254 00S132 0000N0 HLT : ERROR! MTPI |§%D

1255 00S1N %57‘" 017200 TST JaPHYS crzcx THAT MTPI 3(KSP)+ PUT THE
1256 oosigo 140, BEQ .44 ORRECT DATR ONTO Ir: gssn STACK
{528 B%21a 001056 H SKPTR-2, KSP E@&"é FreL MR R AR vest
1259 005150 001401 BEQ L4

1260 005152 000000 HLT : ERROR! INCORRECT KERNEL STACK PTR
1261 005154 104000 SCOPE

e TEE ] ASITIEn R U PR I e

15&4 00S1S6 012767 030000 172612 ° MOV GSSU &L%{Rﬁ&é RHODE"
1265 O00S16M 012766 177777 177776 MOV s-x <2(KSP)

1565 QeI ey 177572 4R "EE%’ ;"Eﬁé%‘"mmm

1588 G020 0ass o i BREGET o8

1269 OU%-02 006500 KUFO: MFPI RO -(xsp)~(m)

1270 D0S20M % 172566 MOV PSW . RY4 ;SAVSEBEE'S

1271 005210 177572 CLR 285k : MEMORY MANAGEMENT

1272 05214 | 000005 AMPB  824C,RY ;CHECK ct's

1273 00230 00.401 aeo o

1274 0052 : ERROR! INCORRECT CC'S

127% 005224 022706 001056 cnr 8KPTR-2,KSP :CHECK THAT STACK PTR WRS PUSHED
1276 005230 001401 BEQ i

1227 005232 000000 HLT : ERROR! INCORRECT STACK PTR

127t  D0SeM 005716 15T (KSP) s CHECK RESULT

1279 00523 0014Cl BEQ S+

1280 00S240 000000 HLT :ERROR! INCORRECT RESULT

1281 005242 00S067 172630 CLR PSM

i% 005246 104000 SCOPF

%% ; 555} THAT MFPI CAN GET DATA FROM A KERNEL VIRTURL ADDRESS

12¢ 12767 172520 ° nov SKM+PUM, PSK -KERNEL MOOE!!! PREV USFR MODE!®
A ¥ itk e,

12-9 %&5 81% 1 017200 MOV -1, 3bPHYS sl “#vs %o«tss

i?ag? O -4 005237 177572 INC 98SR0 0 MEMORY MANRGEMENT

5 872 B ari B e %3]0

1293 O N 06 17246 MOV PSk . R3

1294 00-3 0 005237 177572 CLR a8SA0 r?mmmmm

1 g 28 125;33 00001 | CP8 v, R3

] e, B o o] BEQ L+

1292 0 2 X X0 T m-xmcrcss

129 O S8 C:"% 00105k P WPTR-2, KSP 'CHECK THAT STACK Wk PUSHED
2 O T OC.<C. BEGQ . oM

3 3 2 o Ly -ERROR! [NCORRECT STACX PTR

RCS e G .b N (KSP) X RESLT

;ﬁ .‘.‘,’% L. o >

S e O . "%y .ERROR! [NCORREC" RESL”

;,«:; e G SCPE

.

23‘3 s o5, S o Slllbon o o o SRS T < PG EWE. WO MOE. i W(E'*
iR DR LT . Y L . 'Y

XS il L4 L2XXX -\ nt R RN IT R LORESs
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3

0L R PHYS ; CAL RODPESS
x&,% ?an gtsno g;l @v '{'ﬂ
KUF2: MFP1  (R2)+ ; yeviR
177572 %n a%n .
16 T (KSP) ,
% E? al T RESULT ON STACK
e 120002 &n; w’snm.m ngg'am' S:x&mré*
HT ) :ERROR! AUTO INCREMENT FAILED
00SJ6? 172352 CLR PSH
104000 SCOPE
;OM=3
% n% 172342 MOV ,PSH :KERNEL MODE!!!,PREV USER MOOE!!
1 801004 o '%(im LORD TADIRECT ACORESS
1578 | 001004 MOV svIRTS : &% S
1@7 1% 017202 MOV oginrs 5 kn:
237 177572 INC -&8 ENGBLE MEMORY MANAGEMENT
1 KUF3:  MFPI gmzn : < (KSP)eVIRT42
g 17 M R e
1401 Bed e
000000 T :ERROR! INCORRECT RESULT
104000 SCOPE
12767 1 A= oy KERMEL MODE!!!,PREV USER MODE!!
§1% 1% 1%7&5 MOV - -g(kgg "
1 120002 MoV sVIRT+2, RY :R4=VIRTUAL ADORESS+2
oc % 9 ngg % gm PRESET CAL aoonsss DATA
%b%% KUFY:  MFPI -('g? -E(x%E)ov R EMENT
002337 177572 3 :DISABLE MEMORY MANAGEMENT
?’..8" 120000 &m cﬁar.m s CHECK AUTO-DECREMENT
Enng u? ) : ERROR! AUTO-DECREMENT FRILED
%5716 163 (KSP) CI'ECK RESULT
1401 BEQ i
000000 HLT s ERROR! INCORRECT RESULT
104000 SCOPE
o=
012767 030000 172210 MOV 8PUM, PSH :KERNEL MODE!'!,PREV USER MODE!!
00S066 177776 CLR -2(K5P)
g o R
31 i 89% %3 8-1, o0PHYS 4 : cm. RDDRESS DATA
005237 177572 INC 38580 . rme MANRGEMENT
O3y 177572 KUFS: WL SR 0 AP E PEMORY NANAGEMENT
@z INC (KSP) coci ch LS:' .7 '9' '
PE .4
005067 172140 CLR PSW
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DFKTCR.P11}

155 00Se% 104000 score

129 12767 i iDn=6 PSH KERMEL MODE!!! PREV USER MODE!®
HELIMTE AR B D |
1371 y (01 : oehz*a .Lono l%“.STER

35

13‘%'%5&“5 8,3:3;' 1 ?Lng gssao

1324 00°-70 52 | KUF&: MFPI  VIRT(R2) .-(x yeVIRT-

1375 %% &J CLR 3 :p1 MANAGEMENT

{33% 1 gép wr -2,KSP :CMECK STACK PTR

mg ﬁg& u.? ) ;gtgom &ncomscr STACK PTR
137¢ 1 16 151 (KSP) :CHECK RESULT

1350 00571 % BEQ L+4

{gx 005714 okt — T peu :ERROR! INCORRECT RESULT

135 oens | Sope

1394

1385 ; ON=7

13% %'m 012767 030000 17204 MOV SKM+PUM, PSK KERNEL MODE'!!,PREV USER MODE!!
1387 732 00 %k 177776 CLR -2(KSP)

3 B2 s i B Wi &; gsTeR

Be &8 8 | g0435 MV el aMET AODRESS DATA
198 O 8 B M0k wrr 0S B e 0 P o TRy Y PANAGENEN]

-4 - [ J

1393 O .766 &155 % CLR 3-% mmm
13% O 772 005216 ~ INC (KSP) : a(

1395 0 .74 001401 BEQ 4

13% 0..776 000C30 HT :ERROR! INCORRECT RESULT

{398 O0e000 10000 SCOPE

iﬁ 5525 PrEm MFP1 OPERRTES PROPERLY US PC IN DESTINARTION

1431 006002 012767 030000 171766 " mov ,PSl «KERNEL MODE!!! PREV USER MODE!'!
1402 0O 210 % 177776 CLR au( )

1423 gam X ;; 177572 &"E sENRBLE MEMORY MANAGEMENT

1‘?3 ﬁ% At

145 O 02 gmsm KUF10: MFPI  PC s =(KSP)PC

i% g % %&75 {%‘7'5 c"fx g?gmnz ' %A MANRGEMENT

183 2™ Jec702 000001 CeP8  #C,R2 :&fa&g:

149 1401 BEQ .+

1410 00042 000000 HLT

1411 0060M4 022706 001056 CHP #KPTR-2, KSP :CHECK STRCK PTR

1412 006050 00140} BEQ prh

1413 Y ;me STACK NOT

mg 1 wﬁ? 006024 &n; «gxma,cm) : THAT PC WAS D ON THE STRCK
1416 006062 000000 HLT ] :ERROR! PC NOT PUSHED ON THE STRCK
1417 006064 104000 SCOPE

1418

1419 .

1420

1421 ;OM=3,PC
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1946 10
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012767
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T
128

1
%
17200
Q065 {11212
177572

7 %
1
1 1 2000M
012737 177777
00<237 177572
i
17
1
000011

3

i R
i

83
=

1

o
S

D03
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171702 MOV ag(nx PSM
017200 ,g.'ae 22 s
KUF11: nUSI %Br
CLR
NG (KSP)
Q Y]
y
:OM=b,PC
1755 A A LA Ly
CI:LR gM
KUF12: r!"'SI VIaT
CLR J8SR0
TST (KSP)
BEQ .44
HLT
SCOPE
- DM=7, PC
171572 MOV ,PSH
%5 -2(KSP)
001004 eVIRT+4 23TEMP ;
017204 MOV -1, I9PAIYS+
INC acého
SCC
KUF13: 31 ml;z
CLR 3¥SA0
'm
g?i .wc
H
INC (KSP)
xg .+
ML
SCOPE
171502 MOV SHPUM gu
MOV sVIRT, (kSP)
CLR augms
INC S3SR0
KUF 14:

3
vow
5

Bt

0E
-

;BEGIN TESTING IN USER MOOE
;NOTE: ALL HLT

;KERNEL MOOE!!! ,PREV USER MOOE!!

i (KSP)eyY
:01 MEMORY MANAGEMENT
s CHECK RESWLT

; ERROR! INCORRECT RESULT

sKERNEL MODE!!!, PREV USER MODE!!
;PRESET PHYSICAL RDORESS DATA

:%'ﬁw MANAGE MENT

:DISABLE MEMORY MANRGEMENT
+CHECK RESWULT

;ERROR! INCORRECT RESULT

s KERNEL MODE!!!,PREV USER MODE!!
LORD ADDRESS

;PRESET DATA

:ENRELE MEMORY MANAGEMENT

s=(K )*\!gﬂ'“i

DI MEMORY MANRGEMENT
+CHECK CC'S

;ERROR! INCORRECT CC'S
:CHECK RESULTY
sERROR! INCORRECT RESULY ON STACK

;KERNEL MOOE!!!,PREV USER MODE!!

; ENRBLE WY MANAGEMENT
;a(K JeVIRT

;01 MEMORY MANAGEMENT
;CHECK DATA ON THE STRCK

; ERROR! INCORRECT DRTR ON THE STRCK

; : (HALT) INSTRUCTIONS WILL TRAP TO LOC 10. THE PROGRAM WILL
;ALLOW THE TRAP, RADJUST THE PC RETURN TO THE HLT IN KERNEL MODE. THE
sUSER STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE USER STACK POINTER
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Pt ot Pt Pond vt P Pt Pt Pumt Pm Pt Puvd Pt Pt Pmtt Pund P
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¥ .1S AT PHYSICAL 0600.

000600 USRTST: ;&Y sUPTR, USP SEEI}‘JSER STACK PTRR MOOE
R e

%gTSTWITEST T&H;PI INSTR!ER&%I Tég L(ISER MODE, PREV USER MODE.
170340 177776 CLR Mm%: USER MODE'®!,PREV USER MOOE®!

(USP)
177772 MOV 8-1,R2 s PRESEY nzcxsm
177572 INC 335R0 :ENABLE MEMORY
Wwo: MNPl  R? s R2+ (USP) ¢
171366 MoV gsu R3 .snvs STATUS RESULT
m ;&5 v.:é%a,usp :%ﬁ 8 ncmﬁzn
ML | Qon INCORRECT §mcx PTR
0004 g?éa wgnmz R3 :CHECK STATUS RESLL
) . ' INCORRECT STATUS RESULT
A g
HLT ) :ERROR! INCORRECT RESULT
SCOPE

; TEST THRT USER CAN LORD USER RDORESS (VIRT)
; SHHHHHHHHHHHHHHHHHHHHEHHHHHHHHH

VIRT-IW %&W %MW% TESTS

i!iiii{i{!i*i{iiii{ii{{i}i{i{l{ii

: DM=¢2
1 177776 MOV :USER MODE!'! PREV USER MODE!!
1;%, MOV -1 (ustb
1 MOV sVIRT R2 :R2=VIRT ADDRESS
017200 CLR a:mvs :PRESEY DATR
177572 INC 33SR0 JENRBLE MEMORY

Wil: MIPI  (R2)+ :VIRT+(USP)+

CLR J5R0 ,ox rfnonv MANAG .

017200 INC PHYS CHECK RESULT
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171252

y s
é

;

{97998

177572

177572
120000

B8 &

017200

8
5

&

B
:

:

B

8
S

32
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177776

017200

177776

010354

177776

ml

3=
i§’z%

.4
8VIRT+2,R2
.+

PSH

SUM+PUM, J8PSH
(USP)

IV RT+
N L :Hho

s(Rq)
SVIRT, RN

;ERROR! INCORRECT RESULT
s CHECK AUTO- INCREMENT

;ERROR! AUTO-INCREMENT FAILED

;USER MODE!!! ,PREV USER MOOE®!

(bS] BT
;ENRBLE MEMORY

o
D{ HEHORY
;s CHECK RUTO-DECREHENT

; ERROR! AUTO-DECREMENT FAILED
; CHECK RESULT

;ERROR! INCORRECT RESWLT

; USER MOODE!!! ,PREV USER MOOE®!®

bgggE*"BS¥ REGISTER

ENABLE MEMORY MANAG.

AL A

sCHECK THAT STACK POINTER POPPED

:ERROR! INCORRECT STACK PTR

82,R0  ;CHECK STATUS RESWLT
:ERROR! INCORRECT STATUS RESULT
:CHECK RESULT

; TEST THAT MTPI CAN LORD PC

MoV
INC

HTPI

SER

iz

OUH*PUHﬁggPSH
JUSRO’

PC

d8SR0

;ERROR! INCORRECT RESWLT

PC*(USP)*

ERROR' MTP1 DID NOT LORD PC
ISABLE MEMORY MANAG.

——— ——— ——
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MRCYLl 27(732)

012737

D163

170000 177776 0o POy
bizee GeR
NC
im ULS: Hn!'?gl
1
ki
010176 !‘m
i
17076M CLR
SCOPE
iz 1 ey
s
17 7™ UG : MTPI
72 CLR
01720‘4 INC
BE
I"L

170000 170702
177777
177572 I
UUFO: I
17066M MOV
177572 CLR
170010 cHP
BEQ
HLT
000576 cHP
BEQ
HLT
INC
BEQ
HLT
SCOPE
TEST THRT MFPI
170000 170622 MOV
177777 177776 MoV
120000 MOV
017200 CLR
177572 INC

GO3

20-SEP-76 10:49 PRGE 33

SUMPUM Q8PSH  ;USER MODE!!! PREV USER MODE!!

§.&m§5h ;ENRBLE MEMORY MANAG.

SSZIRT VIRTe(
TUS RESILT

m'sgg ; CHECK stﬂsm?émr

;ERROR! INCORRECT STATUS RESWLT
PHYS s CHECK RESULT

Ry
:ERROR! INCORRECT RESULT

PSM

mg :USER MODE!!!,PREV USER MODE!!

sVIRT+4, QETEMP ;LORD_RDORESS

SEPHYS+ SET DATA

385R0 :ENRBLE MEMORY MANAG.

STEMP s VIRT+4«(USP) 4

S3SR0 :DISABLE MEMORY MANRG.

acpmsw s CHECK RESULT

;ERROR INCORRECT RESWLT

SCOPE
; TEST lfrévINSTRUCTION USER MOOE PREVIOUS USER MODE
sUM PSK ; USER

21! PREV USER MOOE!!

'PRESET GENERAL REGISTER
gy
PSM, R2 : AFTER MFP1

B0k STATUS AFTER REPT

;ERROR! INCORRECT STATUS RFTER MFPI
sUPTR-2, USP sCHECK THAT STACK WRS PUSHED

; ! INCORRECT STRCK PTR
FEEOK RESLT

;ERROR! INCORRECT RESULT
CAN GET DATR FROM A USER VIRTUAL RDORESS

sUM+PUM, PSH s USER MODE!!!,PREV USER MODE!!
s-1,-2([SP)

svIAT R2 :R2=VIRTUAL RDORESS
JOPHYS :PRESET PHYSICAL RDDRESS
S4SR0 'ENABLE MEMORY MANAGEMENT
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;TEST THAT MFPI
: DM=3, PC

MOV
CLR
MOV
INC
MFPI
?LR
BEO
SCOPE

20-SEP-76 10:49 PRGE 34

$i580

(USP)
.44

HO3

SVIRT+2,R2
.+

PSK

R

RT+2,RY

BCSRO
-(RY)

35RO
sVIRT,RY
.+

(USP)
-4

WPiev] 'E
MORY MANAGEMENT
CPECK RESULT

;ERROR! INCORPECT PESULT ON STACK

s CHECK AUTO INCREMENT
;ERROR! AUTO INCREMENT FRILED

;USER MODE!!! PREV USER MODE!!®

“"’&%‘%‘2&5&5 oaTa
JeVIR

CI-E EJ ] O-mCREI'ENT

;ERROR! RUTO-DECREMENT FRILED
s CHECK RESULT

; ERROR! INCORRECT RESULT

;USER MODE'!! ,PREV USER MODE®'®

LON) INIX REGISTER
C‘l RODRESS DATA

-(U%E ﬁm

C&S&ETM PTR HRNAGEIENT

;ERROR! INCORRECT STRCK PTR
:CHECK RESULT

; ERROR! INCORRECT RESWLT

OPERATES PROPERLY US PC IN DESTINARTION
sUM+PUM, PSH

-2(UsP)’

8-1, I9PHYS
#SR0

gOVIRT

§8SR0O
(USP)
Ry

;USER MODE!!! ,PREV USER MODE!!®

E § LEIPR?Y MANAGEMENT
*

DIS MEMORY MANAGEMENT

s CHECK RESULT

; ERROR! INCORRECT RESULT
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1693

16

1665 00MNB 012767
5 B i
16 % Y 4
i g 8o
lﬂ]é ™ % 1
1703 007476 000CO0
1704 007500 104000
1705

1706

1707

1709 DR Drever
1750 QR vy
l;{l 007520 001402
1718 B e BYE
1718 007N 105767
B
178 BR

1718 007550 (000005
1719 004712

FORRER

i

MACY1l 27(732)

103

20-SEP-76 10:49 PAGE 35

+DN=6,PC
{70332 ' nngv m%}wpsu sUSER MODE'!! PREV USER MODE!!
CLX 8 +PRESET PHYSICAL RDORESS DATA
INC J8SR0 Em MANAGEMENT
UUFl2: MFPI ggg;ﬂ -(USP)*VIRT NT
- I
HLY ) : ERROR! INCORRECT RESULT
SCOPE
o SRR R R % [MPORTANT  NOTE #9535 3 503 3 9 53 3 3
EPNS CODE FLLMD xTLEEN 16600-17776
« INCREMENT PRSS COUNT
001000 é?i iEi‘n $1000
5h
170032 DONMNE: HOV P8 +RING BELL AFTER 1000
SIB s PRSSES
; MONIT Y
gxw M: RO CORTINE
LOGIC: 35‘3 7,(2) +RETURN TO MONITOR
NOP
NOP
DONELl: JMP START sRESTART
.END




DFKTCA-A
DOFKTCA.P11
BEGIN 001076
C = 000001
DISPLR= 177570
DONE 007526
DONE L
EMTVEC=
EERVEC: 1
HT = 000000
ICNT 001000
KKFO 002604
KKF 1 002676
KKFI10 OO3MI
KKF 1
KKF 1
KiKF1 003620
KKFIN 003666
KFISR 003670
KKF2 002770
KKF3 003056
KKFY 003122
KKFb 003260
KKF?7
KKO 1314
KK1 001400
KK10 002104
KKI0R 002106
KK108 002070
KK11 002140
KKI1A 002142
KKie 002204
KK13 002270
KK1Y 002324
KK1S 002420
KK16 002456
KiK2 001472
KK3 001554
KK4 001614
KKS 001700
i KKb 001752
KK?7 002046
KM = 000000
KPARD = 172340
KPRAR] = 172342
KPARZ = 172344

MACYLl 27(732) l
CROSS REFERENCE TARBLE -- USE

651

Preo Pt Pomn s s e
Py
THRER
o P

HEERIeRREY

9308

c0-SEP- 0:
R

1712

g68 743
17138

17238

433

437

543 S46

bSH 657

799 812

915 9]
1039 1
1163 1167
1277 1280
1396 1410
1529 1543
164} 1644

N32x  1709#

952

1007

6818

684

64

7258 728#%
1021 1075
1463

S1e Go1#

PAGE 37

832 346
549 S67
671 698
815 818
933 348
1056 1071
1i82 1185
1297 1300
1413 1416
1548 1561
1958 166l
1710
1129 1148

JO3

993

1155

1034

1190

1216

£238

Qo

12eb

127

n

R
&2

Pt Pt Pt Pt et Pt
SBELRE RN
8?30 — W
P bt s ot Pa
b 4
-3

1286

1295

Q)
1
f o

{

iR

(VA «
3\!

1324

1408

17
b4

1338

145

T4

1386

RSP BN

1401
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DFKYCA.P11
KPRR3 = 172
KPRRY = I?Eggg
KPARS = 172352
KPRRG = 172354
KPAR? = 172356
SH i
= ig
KPDRN = ] g?g
KPORS = ]7231¢2
KPDRG = 172314
KPDR? = ]1723!b
KPTR = 001060
KSP  =%000006
KUFQ 00S202
KUF 1 005302
KUFIC 006022
KUF1l 0OO0blle
KUFie 006156
KUF13 006232
KUFIY 006310
KUFS 00S37M
KUF 00S46M
KUF4 00SS32
KUFS 00S61
KUF/ 00S6
Kb 003455
KUl 003740
KU10 (080"
KUIOR OOM472
KU1l 00952
KU11R
KUIS
KUl
KU13R ™
KUIN o0
KU1S 005036
KUib 00Slie
e o
KN e
KUS 004252
KuUb 004324
KU?7 00MY26

MACYLl 27(732)

LVl
C2 3%
S08

S17%
Cl8#
467
1031
HYSb#

74
¥
#
10c2#
119]1#
1287%

1467

1414

11518
11648

11964
1198%

Slo#

1199#

20-SEP-76 10:49 PRGE 38
CROSS REFERENCE TRBLE -- USER SYMBOLS

S65
1213
4ol #
608#

i
1800x
1227+

1308+#
1402#

KO3

B49

740
12?;

Ho7%

bYls

778%
876#

#
1093+
1243
1325#
1414

778
1293
Ye8#
649
784%
885

1103

1244
1332#
1423%

791
1376
469+

813

4

676%
804 #
899+

913

S34+
703
glo#
913

1156%
1265#%
1362%
1447%

SY1
721%

916
1002+
1165

1370%
1458%




DFKTCA-A MACY1l 27(732) e20-SEP-76 10:49 PAGE 39

DFKTCA.P1L CROSS REFERENCE TRBLE -- USER SYMBOLS

LOGIC 75 ﬂﬂg 17198

MMERR §§83§§ Y4 AL H;B 1168 l?g?

n : 03553 539: ;41 g Y96 # 497% ilS?l iIBB! }&93! i?OOl 1

YT O A .

O g2 g B I OB OB & B g BB &
1382: 13%6* 11 é: 1116: 112 . i?&gs 1?333 i?;z: i?:gl i # i519' 239* 1234
RN R IO R R
1668%  1685%  1697%

PRTY4Y = 000200 2308

PRTY? = 000340 298 783 803 810 972 1060 12N 1216 4N 1468 1499 1695

= 177776 ;qa: ;?ll HQS! 539 S&g* 5?7: S91% bk bIbH §§§3 bY?7 702% 529.

fow oo o M oA BB % & &
G e g
1307# 1320% 1324%  1338%  13G4%  136S%  1369% 1382% 1386% 1401% 1M06 1N22% 434+
1446% 1453 1463%  1488% 14N 1S16# 1330* 1533% 12;8: 1235. 1572» 1;83& 1588
159%#  1600# lgégl 1617 16328 16458 1B49% | 1 1 16958  1708#

PUM = 030000 2338 471 5 igsl lgza iUBU 107; iUﬁE 1108 1123 }145 1155 }&52
TONN ST A
1632 1649 1665 1683 1695

Rid = 000006 3008

RO =7000000 2lys b47% 652 708% 710 893# 897 1115% 1120 1178% 1180 126b% 12869

o o 1ge7s 1562 1S5Ex 180

Re =200000£ 168 5885 283! ¥ 8824 SO8#* S10®  Slesx  Sl4yx  53S%  538# S4?7 S57#
Sbox 579+ S83# 588 595# 600#* b2b# b3l buo* Gub* bbo* b67% 722#
728 785  788% 797 808# 10 B2S* 829 B4b* By 854 863# 867
908% 911 & 929 S44# b 991 993 1023% 1028%  1045%  1049%  10SM

e
W
Py

Pttt e
ot 3 2

1060% 1063% 1067% 1094# 1099% 1110%  1l114# 1136%# 1192% 1199 1288% 1292

T A N A N A

RS S oEh W s omowr o g,

1295 1494% 1499 1614% 1616

R
o
&0
e

2 i:mmoq lig: 10‘34 lggl 1?33' Ig?n 15?' 1223 igﬂ! 1081# 1083 1270 1272 1340%
SCOPE = 108000 29 B R ¥ M B 80 &

N8
N
2%

ted 18

1831 1547 1568 1579 1597 1611

RIBEL
kB
e
RR
o

i QR Y RN N

1397 1417 1431 19§43 1461 1472
1628 1ed6 1662 1673 1692 1704

SCOPER 00048§ :4 :gg:
Sita oo e st
SLR = 177774 2438

SRO = 177872 2s8s 476 4774 499+ S3b# sS40 559+ Sb4# S81% S84 598+ 601 blls
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DFKTCA.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
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