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-REM % 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DBKTC-B-D 

PRODUCT NAME: MTPI/MFPI WITH MEMORY MANAGEMENT 

DATE RELEASED: MARCH, 1977 

MAINTAINER: DIAGNOSTIC GROUP 

COPYRIGHT 1972,1977 BY DIGITAL EQUIPMENT CORPORATION 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL tg CORPORATION ASSUMES 

SPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS 
DOCUMENT. THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH 
THE TERMS OF SUCH LICENSE. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR T RELIABILITY OF ITS SOFTWARE ON EQUIPHENT 
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1.0 

2.0 

2.1 

2.2 

3.0 

4.0 

5.0 

5.1 

ABSTRACT 

RANAGERENT ENABLED, "THESE. INSTRUCTIONS ARE EXECUTED IN ALL 
COMBINATIONS OF CURRENT MODES AND EQUAL LOWER HETRARCHY 
PREVIOUS MODES. 

REQUIREMENTS 

EQUIPMENT 

PDP-11/40 WITH KT11-D (MEMORY MANAGEMENT) OPTION INSTALLED 

STORAGE 

PROGRAM STORAGE - THE ROUTINE USES MEMORY 0-17777 

LOADING AND STARTING PROCEDURE 

LOAD PROGRAM INTO MEMORY USING ABS LOADER 
LOAD ADDRESS 200 
PRESS START. 
THE PROGRAM WILL LOOP AND RING BELL ON COMPLETION. 

SWITCH SETTINGS 

SUBROUTINE ABSTRACTS 

rsh, eTHAT THe WLI’ CAAT) INSTRUCTION TREPS 19 LOC 
an ied peg te sae pease te 

THE UROOES THE TRAP 15 STAKE 

ist TEE, OD, 16 feo ST TRESUSEE SIMS NE 
DRESSING CONTINUE). THE TEST SHOULD BE RESTARTED EITHER BT 
THE PREVIOUS SCOPE OR AT 260. 

- 
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3.2 SCOPE 

6.0 

6.1 

6.2 

6.3 

THE SCOPE (EMT) SERVICE ROUTINE STORES IN R1 THE PC OF THE 
LAST TEST SUCCESSFULLY EXECUTED AND MAY BE USED AS AN AID. IN 

LOCATION. 10 Heed tous THO Rar BE THGERTED A at THe ScoPE 

OUND aM hee MH eT fh ‘ 1, seis 
NR ee KERNEL MODE. ALL 

oe nays BE RESTARTED A PREVOUS. COPE 

ERRORS 

THE TEST HALTS WHEN AN ERROR IS DETECTED AND DISPLAYS THE PC+e 
OF THE HLT (HALT) INSTRUCTION IN THE ADDRESS LIGHTS. 

ERROR RECOVERY 

PRESS CONTINUE OR RESTART AT 200 OR PREVIOUS SCOPE. 

ERROR LOOPING 

TO LOOP_ON AN ERROR REPLACE THE HLT INSTRUCTION WITH A_ BRANCH 
BACK TO THE PREVIOUS SCOPE. NOTE: IF_ THE ERROR IS 
INTERMITTENT THE TEST WILL DROP THROUGH THE HLT AND CONTINUE 
TO THE NEXT TEST. 

MEMORY MANAGEMENT ABORT ERRORS 

Toate une (EXCEPT a ee Ee ABORT) THE 
TRAP. Che “WRAP oe . ae te SAVES THE 

CONTENTS Or UeRO IN LOCATION SSROT, JUMPS TO 
OCATION 252 fio HALTS TERATNE BATCH Test CAUSED THE 

ABORT EITHER E EXAMINE R1 (RI XANINE 1 ; KERNE STACK OR 
CONTAINS THE Bx OF THE Hest NE TRU TION IN THE TEST). 

—— + —— 
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7.0 

7.1 

7.2 

8.0 

8.1 

FOL 

RESTRICTIONS 

STARTING RESTRICTION 

NONE 

OPERATIONAL RESTRICTION 

NONE 

MISCELLANEOUS 

TRAP/INTERRUPT_ VECT - 

SH ne See et of" be Sige sig “na 
ian BeoRT IS STORED. SEE ALSO R1 (Rl SPECIFIES 

THe LA LAST T "COMPLE 

NOTE THAT THE PROGRAM TAGS EACH MFPI INSTRUCTION UNDER TEST. 
THE TAG DENOTES CURRENT SPACE, *PREVIOUS’ SPACE. FOR EXAMPLE: 

1) KUIL4Y: 
2) WUUI?7: 

DENOTE: 

1) "CURRENT’ KERNEL MODE, ’PREVIOUS’ USER MODE 
2) ‘CURRENT’ USER MODE, "PREVIOUS’ USER MODE, 

REPL/ATEL “IRGTRUCTION “BEING TESTED 18 EXECUTED ANO TS OFF A 
ALL OTHER T 

MACY11 27(1006) O2@-FEB-77 10:00 PAGE S 
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8.2 STACK POINTER 

THE STACK POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUES 
KERNEL =1060 
USER = 

ao.8 he RESET TO THESE VALUES AT THE START OF EACH SUBTEST (BY 

8.3 PASS COUNT 

1000(8) PASSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT 
wie US Lh BELL WILL RING AND AN ’#’ PRINTED 

8.4 DEBUGGING TIPS 

5 HS “ALG ATS HE DDT SDE, 
OraRT THE SUBTEST AT THE 

CS METRGIIIN PRS I OPO tara 
Dataveborese Crone,” THIS. ‘ec ME ern FouNO ‘To ‘BE 
SUCCESSFUL IN FINDING MOST 

8.5 MEMORY MANAGEMENT MEMORY MAP 

NG MENT TERS IS DONE AT THE 
BEGINNING oF” THE PROGRAM aa ANY e ING 18 sf RATED. THE 
USER SHOULD ACQUAINT HIMSELF WITH THE MEMORY MANAGEMENT MAP 
BEFORE USING THIS PROGRAM. 
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PC=%7 
; STACK POINTER REGISTERS 

KSP=%6 

STATUS REGISTER BIT ASSIGNMENTS 

HO 1 
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;SEGMENTATION TEST. THIS TEST TESTS THE MTPI & MFPI INSTRUCTIONS. 

lente "yi ASSIGNMENTS 

;KERNEL STACK POINTER 
USP=%6 ;USER STACK POINTER 

3U MODE 
;PREVIOUS USER MODE 

; VECTOR ERRVEC=0 
=10 ADDRESS OF ERROR VECTOR 

Prieto ; ADDRESS OF POWER FAIL TRAP VECTOR 
ENTV C530 "ADDRESS OF EMT VECTOR 

‘ADDRESS OF MNGT ERROR TRAP VECTOR 

. T 
— net DORE SSE ; ADDRESS OF STATUS REGISTER 

SLR=177774 : SS OF STACK LIMIT REGISTER 

is: ee ess © LEIS OF 
Tes=177ee8 sAODRESS OF TELEPRINTER COR 
oreptay197570 ADDRES OF CONSOL DISPLAY REGISTER 

————— 
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; INITIAL STACK POINTER SETTINGS 
KPTR= 

MACY11 27(1006) 

UPTR= 

IO1 
O2-FEB-77 10:00 PAGE 8 

iOSER STACK SETTING. 
; PEA EEREEHHEHaaaEEHEEEEEEEEENOT REALALKKAAALLALAALAHARALALELRRLLLS 
; THE KERNEL & USER STACK POIN AT PHYSICAL 1060 8 0600 
5 LALAAALAAELELLRE LLL L ELLA RELA ELLE SELLER ARE EERE REEL ARERR R ELLE RES 

;MNGTMENTATION REGISTER ADDRESS NI 
Shoe] 77ep8 PABORESS E SEGMENTATION REGISTER, SRO 

33 
He
 

ai
e 

a 

KPAR=172354 
KPAR7=1 72366 

Fe te age ~ Ske 
[USER POR'S sg 

|USER PAR’ S 

;KERNEL POR’S 

;KERNEL PAR’S 
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;ACCESS CONTROL FIELD DEFINITIONS (IN PDR) 
RW=6 ;READ & WRITE 

pENSTUCTION Euuares 

BeOpECENT ;SCOPE IS AN EMT TRAP INST. 
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;SET USER HALT TRAP 

;SET SCOPE (EMT) TRAP VECTOR 

;SET SEG. ERROR TRAP VECTOR 

;GO START TEST 
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an HALT TRAP rie 
#2, (KSP) 
a(KSP) 
SHLTA 
ge, (KSP) 

@UM, 2(KSP 

MO1 
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“ADJUST PC 
tar $4 IF HLT CAUSED TRAP 

RESTORE P 

. I lon scram 

;SCOPE (EMT) SERVICe ROUTINE 
SCOPEA: MOV (KSP) ,RI ;SAVE RETURN ADDRESS IN Ri 

MOV #KPTR’ KSP >SET KERNEL STACK PTR 
CLR =(KSP} 
MOV R1,-(KSP) 

NOY aeTR KS VIOUS USER MODE 
ae usP ’ ‘cre Tee Fee K PTR 
RTI RETURN & eTaRt NEXT TEST 

jSEGHENTATION ERROR SERVICE 
MMERR: MOV aeSRO, SSROT ;SAVE SRO 

CLR aaSRO’ 
IMP DaMMVEC+2 

=1000 
- TAGS 
tCNT: 0 ;CONTAINS PASS COUNT 
SSROT: 0 CONTAINS SSRO CONTENTS ON ERROR 
TEMP: 0 6 

FTITLE: O TITLE FLAG 
PASCNT: 0 
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012767 000173 176240 
012767 000172 176234 

B02 
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#173, UPARY 
#172, UPARS 

t WV 

MOV 
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; VA=100000-100077/PA=17300-17377 
; VAz120000-120077/PA=17200-17277 
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539 
540 ; TESTS KKO-KK16 TEST THE MTPI_ INSTRUCTION KERNEL MODE, PREV KERNEL MODE. 

S41 1 HEHHHHEHEHEHEHIH HEHEHE 

S42 016600 VIRT=16600 sKERNEL VIRTUAL ADDRESS FOR THESE TESTS 

543 016600 PHYS=16600 CORRESPONDING KERNEL PHYSICAL ADDRESS 
aN et eee 

ue nl : TEST THAT MTPI CAN LOAD A GENERAL REGISTER (Re) katt: 

S48 001420 Ol2702 177777 #-1 Re iDRESET REGISTER 
1424 005237 177572 INC aeSRO ‘ENABLE K 

551 001430 006602 KKO: MTPI Re ;R2+ (KSP)¢ 
bbe 001432 016703 176340 MOV PSW,R3 hy: STATUS ResuLt 

001436 005037 177572 CLR aasro ISABLE K 
554 O01442 Oe2706 001062 CMP #KPTR+2, KSP CHECK THAT ACK POPFED 
555 0014% 001401 BEQ + 
B56 001450 000000 HLT - ERROR! INCORRECT STACK PTR 

001 122703 000004 CMPB s«#Z,R3_—s ; CHECK STATUS RESULT 
558 001456 001401 BEQ +4 
559 001460 OO0000 HLT ; ERROR! INCORRECT STATUS RESULT 
S60 001462 005702 TST R2 *CHECK RESUL 
561 001464 001401 BEQ +4 
S62 001466 O00000 HLT ERROR! INCORRECT RESULT 
obs 001470 104000 SCOPE 

565 
bbb ; TEST THAT MTPI CAN LOAD KERNEL ADDRESS (VIRT) 

568 . 
569 001472 OOSO16 CLR (KSP) PUT 0 on KERNEL STACK 
570 O01474 Ol2702 016600 MOV #VIRT, R2 T ADDRESS 
$71 O01500 012737 177777 016600 MOV #-1, J#PHYS ; PRESET Agen! 
AG 001506 005237 177572 INC aaSRO “ENABLE KT11 

574 001512 000277 SCC 
575 001514 006612 KK1:  MTPI (Re) ; VIRT#(KSP)+ 
576 001516 O16 176254 MOV PSW,R3 : SAVE STATUS RESULT 
577 001522 177572 CLR aeSRO *DISABLE K Mi 
578 001526 001062 CMP #KPTR+2, KSP ‘CHECK THAT STACK POPPED 
579 001532 001401 BEQ +4 
580 164 000000 HLT ; ERROR! INCORRECT ST STACK PTR 

581 001 1ee703 oo000s CMPB s«&Z4#C, RB ‘CHECK STATUS RESULT 
582 isHe 1401 BEQ +4 
583 001 000000 HLT s ERROR! INCORRECT STATUS RESULT 
584 00154 005737 016600 TST asePHYS CHECK RESULT 
S95 001552 b01401 BEQ +4 
586 001554 HLT sERROR! INCORRECT RESULT 
587 001556 104000 SCOPE 

cs o 
£30 901560 012737 000000 177776 ’ MOV #0, 28PSW ; KERNEL L MODE!!!, PREV KERNEL MODE 

691 001566 Ole716 177777 MOV #-1. (KSP) tat soores KERNEL STACK 
tera 01576 1 01 MOV aVIRT.Re ineaviR SS 
593 001576 01 CLR aePHYS : PRESET 
594 001602 005237 177572 INC aeSRO * ENABLE Ort 
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ex 901605 906622 KKe: MTPI  (Re)¢+ : VIRT+(KSP)+ 
00161 177572 CLR aSRO ‘DISABLE KT11 

x nite ia 016600 NC aNPHYS ‘CHECK RESULT 

Pa0 (O01 HLT sERROR! INCORRECT RESULT 
601 001624 022702 016602 CHP avIRT#2, Re *CHECK AUTO-INCREMENT 

ERS cate Googe HL t ;ERROR! AUTO-INCREMENT FAILED 
604 001634 176136 CLR PSW 
b0S 001640 104000 og SCOPE 

607 OO164e2 012718 177777 MOV #-1, (KSP) sPUT #-1 ON KERNEL STACK 
608 O01646 Ol2702 001004 MOV #TEMP, Re *LOAD INDIRECT ADDRESS 
609 165¢ = 001004 MOV #VIRTS4, aeTEMP i000 S 
610 1 1 CLR aePHyS+4 T 
bil 1664 177572 INC a#SRO ENABLE KT11 

613 001670 006632 is KK3: TPL a(R2)+ isteaate tt) 

615 raises ppeg3? Aces INC baer ~_ 5 OHeeK RESULT 
616 O01 001401 BEG +4 
617 001704 00000 HLT ; ERROR! aaa RESULT 
618 001706 104000 SCOPE 

bod on=4 
171 6 Sa ee (K T 0 RNEL STACK 

bbe eae 1 01 V av Rte RY iP BAD aboReee 
001716 Ol 1 016600 MOV #-1, a8PHYS :PRESET DATA 

bed 001724 005237 177572 INC aeSRO “ENABLE KT11 

1 44 KK4: MTPI  -(RY) ; VIRT*(KSP)+ 
4 Nae Bpeba? 177572 CLR assRO :DISABLE KT11 
628 001736 022704 016600 CMP 8VIRT,R4 ;CHECK AUTO-DECREMENT 
629 001742 001401 BEQ +4 
630 001744 HLT s ERROR! BUTO-DECREMENT FAILED 
631 001746 016600 TST aePHYS CHECK RESULT 

oss Ot Stone bee - ERROR! INCORRECT RESULT 
ea oie ry SCOPE : : 

es? 001 12737 90000 177776 iOS my ,8 KERNEL MODE!!!, PREV KERNEL MODE 
ee Ooi 7ee Gigi i Nov #-1. (KSP) :PUT #-1 ON KERNEL STACK 
639 O01 1 001010 MOV #TEMP+4 Re *LOAD INDIRECT ADDRESS 
640 001776 012767 016600 177002 MOV #VIRT TEnB+2 “LOAD ADDRESS 
641 002004 005037 016600 CLR aePHys :PRESET DATA 
pH 002010 005237 177572 INC aeSRO ENABLE KT11 

644 002014 006652 KKS: MTPI  @-(R2) sVIRT#(KSP)+ 
64S 002016 005037 177572 CLR a8SRO *DISABLE KT11 
6 016600 INC aePHYS *CHECK RESULT 
64 1 BE 244 
th HL sERROR! INCORRECT RESULT 

175740 CLR PSW 8 3 8 
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;OM=6 

KK6: 

; DM=7 

KK?7: 

E02 
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MOV #0, d8PSW 
CLR (KSP) 

NOY ; oS PHYS+2 
INC asSko 

MTPI  VIRT(R2) 
MOV PSW, RO 
CLR aeSro 
CMP akPTR+2, KSP 

BEG +4 

TST aePHYS+e2 
+4 

MOV a= (KSP) 

MOV aVIRT, DeTEMP+4 
CLR aePHys 

aaSRO 

MTPI  @TEMP+2(R2) 
a#SRO 

INC aePHYS 
+4 

s TEST THAT MTPI CAN LOAD KERNEL 
,PC 

rat MOV #403, (KSP) 

INC 

KK10: MTPI (PC) 
KK10A: HALT 

CLR aeSRO 
KK108 

CLR aeSRO 
SCOPE 

;OM=2,PC 
MOV #-1, (KSP) 
CLR KKi1A 
INC aeSRO 

KK11: MTPI (PC)+ 

:KER RNEL MODE!!! PREV KERNEL MODE 
iPUT 0 ON KERNEL STACK 
+L INDEX | REGISTER 
‘PRESET DATA 
“ENABLE KT11 

; VIRT+2¢(KSP)+ 
sBaVE STATUS RESULT 

I KT11 
;CHECK THAT STACK POINTER POPPED 

thea = wz,RO.; CHECK STATUS RESULT eepersohee 
sERROR! INC T STATUS RESULT 
: wee Ree SoU t 

;ERROR! INCORRECT RESULT 

;PUT #-1 ON KERNEL STACK 
SLOAD INDEX REGISTER 

DRESS 

; VIRT+(KSP)+ 
;DISABLE KT11 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

+PUT BR .+10 INST AS DATA ON STACK 
CLR aekK1OA ;PUT HALT F LOWING MTPI 

asSRO ‘ENABLE KT 

;KK10A«(KSP)+ 
j ERROR! MTPI DID NOT POP BR .+10 
INTO K oe 
tO TSABLE.K 
; LOOP Test tf ERROR 
;DISABLE KT11 

;PUT #-1 ON KERNEL STACK 

;ENABLE KT11 

; (PC) +*(KSP)+ 
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roe BRBSER ppsos? 177572 mi he | een ;DISABLE K 
709 Q02264 005267 177766 INC 6 t CHECK Fat bare POPPED TO 
210 aes BEG "+4 i CORRECT ADDRESS 

Ht os 
aie 2777 _— V ! PREY KERNEL MODE 

7g few Be RBH BOP "GH ce aMEL SEK 
718 005237 177572 INC aeSRO ENABLE KT11 

ic a a ne et ne 
72 CLR aeSro ‘DISABLE KT11 

122700 000010 cHPB #N,RO  ;CHECK STATUS RESULT 

i
 5 = +
 
=
 

HLT ; ERROR! INCORRECT STATUS RESULT 
Oare8, 014230 Nc PHYS CHECK RESULT 

HLT , sERROR! INCORRECT RESULT 
005067 175416 CLR PSW 
104000 SCOPE 

;DM=4, PC 
177776 MOV 00, atPSH KERNEL MODE!!! PREV KERNEL MODE 

PUT BR .+4 ON STACK AS DATA 
opggos HOV clit dave ney wAiSTRUGTION 

KK13: lg! ~(PC) io (PC) © ¢(KSP)+ 
;ERROR! ort - (PC) FAILED 
;DISABLE KT11 asSRO 

R2,KK13 ;RESTORE’ INSTRUCTION 

5 

: 
et 

G 
i 

: 

CLR (KSP) PUT 0 ON KERNEL STACK 
177777 014152 MOV #-1, PHYS+4 
177572 INC asSkO sENABLE KT11 e BR

? 

R 014140 KK14: RYBI VIRT+4 ; VIRT+4e(KSP)+ 
753 PSU, R3 SAVE STATUS RESULT bias Bac BREEN cx oe rere 

WZ4C,R3. CHECK stitches to ROK PTR 

016604 tS! aupnysis sERROR! | INCORRECT. STATUS RESULT 

;ERROR! INCORRECT RESULT 
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002504 104000 we SCOPE 

neaemnieat Sh Bec ae ParesTan sci MRE "OE 
1¢ piseas 001004 MOV avintea aeTEMP bhp *abosess 

002524 005037 CLR aePHYS+4 PRESET DATA 
002530 005237 INC aaSRO a KTLl 

002534 006677 KK1S: MTPI  aTEMP s VIRT+4e(KSP) + 
002540 005037 CLR aaSRO ‘DISABLE KT11 
002544 005237 INC aePHYS+4 ;CHECK RESULT 
sees 1401 BEQ 44 

HLT ERROR INCORRECT RESULT 
002554 104000 SCOPE 

;CHECK THAT MTPI orn SET STACK PTR 
002556 012737 177776 MOV aaPSW sKERNEL MODE!!! PREV KERNEL MODE 
002564 O0S016 CLR red) PUT O ON KERNEL STACK 
002566 005237 INC asSRO “ENABLE K 

002572 006606 KK16: MTPI  KSP KSPe(KSP)+ 
002574 005037 CLR a#SRO *DISABLE KT11 
002600 005706 Ist KSP *CHECK STACK PTR 

Beste Hele ce gman 
002606 012706 MOV 8KPTR, KSP *SET KERNEL STACK PTR 
002612 104000 SCOPE 

TESTS KUO-KU16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV USER MODE. 
‘TEST THAT MTPI CAN LOAD x: GENERAL REGISTER (Re) 

9026 14 12737 177776 MOV #PUM+PRTY7, J8PSW sKERNEL MODE!!!,PREV USER MODE!! 

Peewee Si fhe putt tines he 
002630 005237 INC aaSRO ENABLE K 

002634 006602 KUO: MTPI Re ;R2+(KSP)+ 
002636 016703 MOV PSW,R3 *SAVE STATUS RESULT 

Bere bere GS Bete use lee ar CMP 8KPTR+2, KSP HAT STACK POPPED 
1401 BEQ +4 

1 eee =wPRTY7#z,R3 —«sdEReCR STATUS RESULT NS 
002662 001401 BEQ +4 : 
bieeke Gberte HLT j ERROR! R! INCORRECT STATUS RESULT 

TST R2 
1401 BEQ +4 

002672 O00000 HLT omen INCORRECT RESULT 

— ae TEST MF TRUCUTION KERNE: PREVIOUS KERNEL MODE 
TE Ea Te “his CAN GET DATA Fon GENRAL REGISTER (R3)- 

002676 012767 175072 #PRTY7, PSW RNEL MODE!!! PREV KERNEL MODE! ! 
002704 CUR wep} 
002710 012703 MOV #-1,R3 sateat GENERAL REGISTER 
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819 4 177572 INC a8SRO sENABLE MEMORY MANAGEMENT 
B20 KKFO: MFPI 3 3=(KSP)eR3 

1 16702 175050 MOV PSW,R2 *SAVE CC’S 
822 002726 37_-:177572 CLR aasRo ‘DISABLE MEMORY MANAGEMENT 
823 O02? 3 120708 000350 CMPB 0s @#PRTY74+N, Re CHECK CC’S 
BOY 1401 BEQ +4 
Bes pog7ig HLT sEREOG INCORRECT CC’S AFTER MFPI 

001056 CMP #KPTR-2, KSP HECK THAT STACK WAS PUSHED 

827 00274 001401 BEQ +4 
828 ooe7e 000000 HLT s ERROR! INCORRECT STACK PTR 

829 005216 INC (KSP) CHECK RESULT 
830 002754 001401 BEQ +4 
831 002756 000000 HLT ERROR! INCORRECT RESULT 
a3 002760 104000 SCOPE 

a3 es THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL ADDRESS 

836 O02762 005067 175010 CLR PSW KERNEL MODE!!!,PREV KERNEL MODE! ! 

837 002766 OOSO66 177776 CLR -2(KSP) 
g38 oe77e b1e7Ge 016600 MOV aVIRT, Re -R2=VIRTUAL ADDRESS 

12737 177777 016600 MOV #-1, dePHYS *PRESET PHYSICAL ADDRESS 
849 003004 005237 177572 INC aaSRO preety MEMORY MANAGEME 
841 003010 SCC SET CC’S 

Ec an ee 
844 003020 ptenge 17757e CLR aeSkO iat EMORY MANAGEMENT 
B45 122703 000011 CMPB 4s BN+C,, RD CHECK C 
84 003030 001401 BEQ +4 
847 HLT ERROR! INCORRECT CC’S 
Bug 07 001056 cH wKPTR-2, KSP ‘CHECK THAT STACK WAS PUSHED 

850 003042 000000 HLT sERROR! INCORRECT STACK PTR 
851 003044 005216 INC (KSP) ‘CHECK RESULT 
852 00304 001401 BEQ +4 
853 003050 000000 HLT ERROR! INCORRECT RESULT 
B4 003052 104000 SCOPE 

8S5 2 
857 003054 012767 OO0000 174714 MOV #0, PSW sKERNEL MODE!!!,PREV KERNEL MODE!! 
858 003062 012766 177777 177776 MOV #-1,-2(KSP) 
859 003070 b1e7Ge 016600 MOV 8VIRT, Re iRe= 2=VIRTUAL UAL ADDRESS 
869 003074 016600 CLR aePHys PHYSICAL ADDRESS 
861 003100 005237 177572 INC aeSRO + ENABLE MEMORY MANAGEMENT 
862 0031 D0b5e2 KKF2: MFPI  (Re)+ :=(KSP)e¢VIRT 
863 0031 177572 CLR aeSRO ‘DISABLE MEMORY MANAGEMENT 
864 003112 005716 TST (KSP) CHECK RESULT 
865 003114 001401 BEQ +4 

4] nik 118 DOO000 HLT sERROR! INCORRECT RESULT ON STACK 

0031 H2270e 016602 CMP aVIRT+2, Re ‘CHECK AUTO INCREMENT 

868 003124 001401 BEQ +4 
863 p03 1¢8 ; HLT sERROR! AUTO INCREMENT FAILED 

ik 174642 CLR PSW 
871 003134 104000 SCOPE 

B75 oN 
874 003136 O0S067 174634 : CLR PSW KERNEL MODE!!!,PREV KERNEL MODE! ! 
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875 003142 O0SO6E 177776 CLR -2(KSP) 
003146 b1¢708 001004 MOV #TEMP Re sLOAD INDIRECT ADDRESS 

877 003158 1 016602 001004 MOV #VIRTS2, J8TEMP ;LOAD ADDRESS 
378 003160 3? 177777 016602 MOV S-l,aePHYS+2 =; PRESET DATA 
879 003165 37 177572 INC aeSko "ENABLE MEMORY MANAGEMENT 

Be bostes pocea? | 177572 ern Fy Bn. I OISRBLE REMORY MANAGEMENT ’ 

Ba? ee Bpeeib INC (KSP) "CHECK RESULT 
883 003202 001401 BEQ +4 
884 003204 verte HLT sERROR! INCORRECT RESULT 
885 003206 104000 SCOPE 

Bee on=4 
888 003210 O0S067 174562 / CLR PSW KERNEL MODE!!!,PREV KERNEL MODE!! 
889 003214 012766 177777 177776 MOV #-1,-2(KSP) 
890 003222 012704 016602 MOV 8VIAT#+2, RY ;R4Y=VIRTUAL ADDRESS+2 
891 003226 005037 016600 CLR aePHYS *PRESET PHYSICAL ADDRESS DATA 
892 003e3¢ gose37 177572 INC asSRO : MEMORY MANAGEMENT 

oar Oe 77572 ae gee SOTSRBLE PEMORY MANAGEMENT 
895 poe 16600 CMP #VIRT,RY PCI AUTO DE CREMENT 
B96 001401 BEQ +4 
897 Ousee 000000 HLT sERROR! AUTO-DECREMENT FAILED 
898 005716 TST (KSP) ‘CHECK RESULT 
899 003256 001401 BEQ +4 
900 003260 000000 HLT ERROR! INCORRECT RESULT 
901 003262 104000 SCOPE 

ss Co 
904 003264 012767 o00000 174S504 ’ MOV #0, PSH ;KERNEL MODE!!!,PREV KERNEL MODE!! 
80S 003272 O0S065 177776 CLR -2tkSP) 
906 003276 012700 001006 MOV STEMP+2, RO ;RISINDIRECT ADDRESS 
907 003302 012737 016604 001004 MOV #VIRT+4;a8TEMP LOAD ADDRESS 
908 003310 012737 177777 016604 MOV #-1,a8PHYS+4 § ;PRESET PHYSICAL ADDRESS DATA 
$09 003316 005237 177572 INC asSRO "ENABLE MEMORY MANAGEMENT 
910 003322 006550 KKFS: MFPI  a-(RO) :=(KSP)¢VIRT+4 
911 003324 005037 177572 CLR aaSRO DISABLE MEMORY MANAGEMENT 
gle 003330 005216 INC (KSP) CHECK RESULT 
91 1401 BEG +4 
914 003334 000000 HLT 
915 003336 005067 174434 CLR PSW 
gi 003342 104000 SCOPE 

919 003344 012767 174424 MOV #0, PSW ;KERNEL MODE!!!,PREV KERNEL MODE!! 
920 00: 012766 177777 177776 MOV #-1, -2(KSP) 
921 01 oo0002 MOV #2, Re ;LOAD INDEX REGISTER 
922 016602 CLR aePHYS+2 : PRESE PHYSICAL ADDRESS DATA 
923 0033 77572 INC a8SRO ENABLE ME MANAGEMENT 
824 003374 006562 016600 KKFé: MFPI VIRT(R2) :=(KSP)¢VIRT-2 
925 003400 005037 177572 CLR asSRO DISABLE MEMORY MANAGEMENT 
366 bo3404 062706 001056 CHP kPTR-2, KSP ‘CHECK STACK PTR 

828 003412 000000 HLT sERROR! INCORRECT STACK PTR 
929 003414 005716 TST (KSP) *CHECK RESULT 
930 003416 001401 BEC +4 
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HLT sERROR! INCORRECT RESULT 
174350 CLR PSW 

l SCOPE 
934 
935 :DM=7 
$36 003430 005067 174342 CLR PSW sKERNEL MODE!!!,PREV KERNEL MODE! ! 
937 003434 177776 CLR -2(KSP) 
938 OO344O 012702 177774 MOV 8-4, Re ;LOAD INDEX REGISTER 
9393 bie73? 0 001004 MOV SVIRT. aaTEMP ©; LOAD ADRESS 
a4 1 regizas 016600 MOV 8-1, JAPHYS ‘CLEAR ICAL ADDRESS DATA 
941 005237 177572 INC asSRO *ENABLE MEMORY MANAGEMENT 
S42 006572 001010 KKF7?: MFPI @TEMP+4(R2) :=(KSP)eVIRT 
943 177572 CLR aaSRO *DI MEMORY MANAGEMENT 
ai : zip Inc (KP) CHECK RESULT 

x HLT ERROR! INCORRECT RESULT a) SE TR Spe 
949 TEST THAT MFPI OPERATES PROPERLY US PC IN DESTINATION 

7 174 ‘ ” “CLR PSW ;KERNEL MODE!!! PREV KERNEL MODE!! 
21 nests egies hat MOV #KPTR, KSP ?SET KERNEL STACK PTR 
953 003514 O0SOEE 177776 CLR -2(KSP) 
ae poses? 177572 IN asSRO ;ENABLE MEMORY MANAGEMENT 

956 003526 006507 oe KKF 10: NEP PC i i<(KSP)«PC 

ep pie Biers 159636 CLR aesRo iB? VE OLE MEMORY MANAGEMENT 
959 003540 122702 000001 CMPB sé Re ‘CHECK CC’S 
960 003544 001401 BEQ +4 
91 00354 000000 HLT 
962 022706 001056 CNP 8KPTR-2, KSP ;CHECK STACK PTR 
93 003554 001401 BEQ +4 
964 003556 000000 HLT sERROR! STACK NOT PUSHED 
35 022716 003530 CMP 8KKF10+2,(KSP) CHECK THAT PS WAS PUSHED ON THE STACK 
96 003564 001401 BEQ +4 
967 003566 000000 HLT sERROR! PC NOT PUSHED ON THE STACK 
368 003570 104000 SCOPE 

970 
971 

an5 003572 012767 OO0000 174176 sDM=3,PC oy #0, PSW KERNEL MODE!!!,PREV KERNEL MODE!! 
974 003600 005066 177776 ie CLR welkSP) F ‘ 

376 nese Bose3? 1 058 as INC Sead ;ENABLE MEMORY MANAGEMENT 
977 003616 006537 016600 KKF 11: NFPI SaVIRT :=(KSP)eVIRT le. 

oe Bites Babi tke BARS RY ce 
980 1401 BEQ +4 
981 003632 000000 HLT sERROR! INCORRECT RESULT 
286 003634 104000 SCOPE 

ag ;DM=6,PC 
012767 000340 174132 MOV #PRTY7, PSW ;KERNEL MODE!!!,PREV KERNEL MODE!! 

986 003644 012766 177777 177776 MOV #-1,-2(KSP) 
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987 003652 005037 016600 CLR asPHYS ;PRESET PHYSICAL ADDRESS DATA 
988 003656 005237 177572 INC asSRO "ENABLE MEMORY MANAGEMENT 
389 ? O1e71¢ KKFl2: MFPI  VIRT :=(KSP)¢VIRT 

l CLR asSRO ‘DI MEMORY MANAGEMENT 

oe ein te fi pee renee 
333 003675 Goca0d T ' ;ERROR! INCORRECT RESULT 

1 SCOPE 
995 

a a ‘aa ie PSW KERNEL MODE!!!, PREV KERNEL MODE! ! 
99g nar’ rare 173000 CLR -2(KSP) / Wists * 
333 003712 012737 016604 901004 HOV aVIRT+4, O8TEMP LOAD RESS 

16d : 155055 565; INC Saeed iE ee MEMORY MANAGEMENT 

1003 17S044 KKF 13: MPI TENE. 3 (KSP)+VIRT+4 

he 1 3e35 CLR aeSRO Br MEMORY MANAGEMENT 
1008 000011 CHP aN+C, Re “CHECK CC’S 

1008 HL F sERROR! INCORRECT CC’S 
1 INC (KSP) CHECK RESULT 
1010 BEQ +4 
rl i HLT ERROR! INCORRECT RESULT ON STACK 
101 SCOPE 
1013 
1014 ;DM=1,PC 
1015 177777 177776 MOV #-1,-2(KSP) 
101 177572 INC aeSkO : ey MANAGEMENT 

101 righ: OR fae. iTuee feTA BOES ONTO THE STACK 
i018 77572 * CLR aeSRO ‘OteRELe Renn CONRGERENT 
1020 04 CH OEKKFLMA, (KSP) ‘CHECK DATA ON THE STACK 

1022 HLT : ERROR! INCORRECT DATA ON STACK 
1023 SCOPE 

ioe 
1026 sTEST THAT KERNEL CAN LOAD USER ADDRESS (VIRT) 
ine? ;DM=1 

024 5 9626362 3 3-3 0 EEE 
1030 120000 VIRT=120000 ;USER VIRTUAL ADDRESS FOR THESE TESTS 
1031 017200 PHYS=17200 “CORRESPONDING PHYSICAL ADDRESS 
i : JHHHHHHHHEHHHEHEBHHHHHHEHHHHBHE 

1034 004024 012737 030000 177776 MOV #KM+PUM,8PSW  ; KERNEL MODE!!! PREV USER MODE!! 
1035 CLR (KSP) PUT O KERNE STACK 
10% 1 120000 MOV aVIRT, Re -Re=VI DRESS 
1 1273? 177777 017200 MOV #-1, JRPHYS sPRESET DATA 
1038 004046 005237 177572 INC aeSRO ‘ENABLE KT11 

10% SCC 
1041 rita nea KU1: MTPI (Re) : VIRT#(KSP)+ 
1042 004056 016703 173714 MOV PSW,R3 ;SAVE STATUS RESULT 
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| DBKTC-B) MTPI/MFPI WITH MEMORY MAMAGEMENT 
O2-FEB-77 09:Se2 

; DM= 
177776 

KUe: 

, . ;DM=3 

KU3: 

irr, 

017200 

KU4: 

MACY11 27(1006) 
LOe 
O2-FEB-77 10:00 PAGE 24 

asSR aKP TRE, KSP 
+4 

#2+C,R3 
+4 

@ePHYS 
+4 

#PUM, J#PSW 
8-1, {KSP) 
#VIRT. Re 
aaPHys 
aaSRO 

(R2)+ 
aeSRO 
aePHYS 
+4 

8VIRT+2,R2 
+4 

PSW 

SPUM+PRTY7 , a#PSW 
#-1, (KSP) 
aTEAP Re 
#VIRTS4, (Re) 
aePHYS+4 
aeSRO 

aC + 
“S 

@ePHYS+4 
+4 

8KM+PUM, J8PSW 
(KSP) 

ges 
aaeSRO 

asSRO 
#VIRT, RY 
+4 

jDE SRLS KT 
;CHECK THAT STACK POPPED 

;ERROR! a 23 STACK PTR 
;CHECK STATUS RESULT 

RRR? I UCOSRECT STATUS RESULT 
sCHECK RESULT 

;ERROR! INCORRECT RESULT 

;KERNEL MODE!!! PREV USER MODE! ! 
*PUT #-1 ON KERNEL STACK 
*R2=VIRT ADDRESS 
*PRESET DATA 
*ENABLE KT11 

;VIRT*(KSP)+ 
“DISABLE KT11 
CHECK RESULT 

;ERROR! INCORRECT RESULT 
;CHECK AUTO-INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

;KERNEL MODE!!! PREV USER MODE!! 
TACK 

; pi baa, oa )+ 
;DISABLE KT11l 

;CHECK RESULT 

;ERROR! INCORRECT RESULT 

KERNEL MODE!!!, PREV USER MODE!! 
:PUT O ON KERNEL STACK 

sVIRT+(KSP)+ 
:DISABLE KT11 

;CHECK AUTO-DECREMENT 
;ERROR! AUTO-DECREMENT FAILED 
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aaPHYS ;CHECK RESULT 

: ;ERROR! INCORRECT RESULT 

8PUM, 28PSW ; KERNEL MODE!!! PREV USER MODE! ! 
&- KSP) T a1 oN KERHEL STACK 
aTEMP+4 if INDIREC Ss 

Serve are BRE T DATA 
asSRO ENABLE KT11 

pols te sNERTE Cer 

nasty 
F ;ERROR! INCORRECT RESULT 
PSW 

#PUM D4PSH KERNEL MODE?! ceinet "Stuck USER MODE! ! 

#2 X REGISTER 
ERE vse eae 
asSkO * ENABLE Tt 

VIRT(R2) s VIRT+2¢(KSP)+ 
Pou RO ane STATUS RESULT 

KP TR+2,KSP CK THAT Mack POINTER POPPED 

8Z,RO  ; CHECK Ferie er ee 
44 

;ERROR! INCORRECT STATUS RESULT 
ali ;CHECK RESULT 

sERROR! INCORRECT RESULT 

SKM+PUM, 28PSW = ; KERNEL MODE!!! PREV USER MODE!! 
#-1, (KSP) sPUT #-1 ON KERNEL ST ACK 

wtRt, aaTEMP+4 aes Inpe ese 
;PRESET DATA 

Pay ;ENABLE KT11 

aTEMP+2 (Re) 24 they ad 
a#SRO sDISABLE KT11 
oes ;CHECK RESULT 

;ERROR! INCORRECT RESULT 
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| iss 
Lie TEST THAT MTPI CAN LOAD USER 

1158 oowséy 012737 090000 177776 ©” REV NEL eee SPOT NEW Pc Gn STACK AS DATA 
Lig6 Sere ete INC scuner F i ENABLE” KTi! 

Mee OE a eK? MTPI DID NOT LOAD NEW PC 
1163 aha 177572 KULOA: CLR aeSRO ‘Fi cppLe KTil 
1165 OOM612 SCOPE 
1166 

110, 4 177776 s0M=2,PC ny a KERNEL 199 PREV MODE! ! 

1188 aha i MOV 8-1, (KSP? PUT SE ERKEL Yee CE 

1170 OO4%626 DOYE4S 173414 MOV BKULIA,MMVEC  ;LOAD SEG ERR VECTOR 
Life OOM 4 177572 INC asSRO iE AoLEY KTI1 

1173 OO4640 KUL1: MTPI (PC)+ 5 (PC)+e(KSP)+, SHOULD ABORT 
1174 OO464e2 HLT : t RAP AHOT ABORT AND Pc DID NOT 
1175 : t 
1176 OO4644 ca HLT ‘ : ERROR! Rie ABORT 

1156 Reeds bp Tace ‘ ed eKPTR-2,KSP : brack PTR WAS PUSHED TWICE 

1179 OO4655 BEQ +4 
il T sERROR! INCORRECT STACK PTR ON ERROR ABORT 
il 000462 173360 V #NMERR, MMVEC 
11 SCOPE 
1183 

ties 12737 930000 177776 sia PUM, 8PSW KERNEL 18! PREV USER MODE! ! 
tibe eae 1 NOV 8-1, (KSP) * PUT SOR KERNEL Chek fe 
1187 005037 017200 CLR aaPHYS 
1188 004710 005237 177572 INC aaSRO ENABLE KT11 

1190 714 1 KUL2: MTPI a@eVIRT -VIRT#(KSP)+ 
1191 oo ata 1 MOV PSW, RO SAVE STATUS RESULT 
1192 O047e4 005037 177572 CLR asSRO ‘DISABLE KT11 
1183 te a5140) 000010 CHP aN, RO sCHECK STATUS RESULT 

3 HL , sERROR! INCORRECT STATUS RESULT 

119% OO4740 005267 012234 INC PHYS *CHECK RESULT 
il 744 BEQ +4 
¥ tes HL ERROR! INCORRECT RESULT 

1 173022 CLR PSW 
1200 004754 104000 SCOPE 

1502 pM=4, PC 
1203 0047S 012737 030000 177775 ' ° MOV SKM+PUM,2#PSW ©; KERNEL MODE!!! PREV USER MODE! ! 

1 CLR (KSP) “PUT G ON KE STACK 
1 1 00001 MOV KU13,.R2 ;SAVE MTPI INST TION 
1 1 905010 173250 MOV #KUISA,MMVEC  ;LOAD SE VECTOR 
1207 005237 177572 INC aaSRO ‘ENABLE KT11 

1 7 $ T -(PC) -=(PC)+(KSP)+ 

1503 Bbephe Bobboo ws: 6 ERROR! FRILED TO ABORT 
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005010 005037 177572 KUI3A: CLR aeSRO ;DISABLE KT11 
005014 010267 177764 MOV R2,KUL3 ;RESTORE INSTRUCTION 
005020 012767 O004%62 173222 MOV SMMERR, MMVEC 
005026 104000 SCOPE 

;DM=6, PC 
005030 012737 030340 177776 MOV 8PUN+PRTY7, orm KERNEL MODE!!! PREV USER MODE! ! 
005036 O0SD16 CLR (KSP) TO of" KERNEL STACK 
OoS040 bere? 177777 012136 MOV Has PHYS+4 

177572 INC asSRo ab KT11 

o0s0S2 000277 SCC 
005054 006667 112724 KUL4: MTPI VIRT+4 sVIRT+4e (KSP)+ 
005060 016703 172712 MOV PSW.R3 : SAVE STATUS RESULT 

resueat hoi bes as ee sisal KT 1062 CMP 8KPTR+2, KSP HAT STACK PTR POPPED 
005074 001401 BEQ +4 

000000 HLT sERROR! I CT STACK PTR 
S| 1 e703 000345 CHP wPRTY7#Z4C,R3 CHECK STATUS RESUL 

005106 000000 HLT sERROR! INCORRECT STATUS RESULT 
005116 005737 017204 TST aePHYS+4 *CHECK RESULT 

114% 001401 BEQ +4 
005116 oo0000 HLT sERROR! INCORRECT RESULT 
005120 104000 SCOPE 

;DM=7,PC 

005122 012737 030000 177776 MOV akr+PUN a4PSi sKERNEL MODE!!! PREV USER MODE!! 
005130 012716 177777 MOV ?PUT #-1 ON KERNEL STACK 
005134 012737 120004 001004 MOV wittss DeTEMP *LOAD ADDRESS 
Oo lie Oos037 017204 CLR ePHYS+4 “PRESET DATA 

146 37 177572 INC oech sENABLE KT1I 

005152 006677 173626 KUIS: MTPI  aTEMP s VIRT+4¢ (KSP)+ 
005158 005037 177572 CLR #SRO DISABLE KT11 

162 005237 017204 INC QePHYS+4 ;CHECK RESULT 
005166 001401 BEQ +4 
005170 00000 HLT sERROR INCORRECT RESULT 
005172 104000 SCOPE 

;CHECK THAT MTPI CAN SET USER STACK PTR & PUSH DATA ONTO USER STACK 
pos 174 012737 030000 177776 MOV sKERNEL MODE!!!,PREV USER MODE?! 

01 120000 MOV tnt tie -(KSP) 
005206 005046 CLR -(KSP) sPUT DATA ON YHE STACK 
005210 O1 120000 MOV 8VIRT, -(KSP) 
Ooeel4 1 017200 MOV 8-1, JRPHYS ; PRESET STACK DATA 

177572 INC 5ashd “ENABLE KT11 

006606 KU16: MTPI USP ;USP*(KSP)+ 
006636 MTPI a(KSP)+ :VIRT+(KSP)+ 
005037 177572 CLR aeSRO i DISABLE KT 

005636 106506 MFPD —«sUSP GET USER STACK PTR 
022716 120000 CMP 8VIRT, (KSP) *CEHECK THAT MTPI USP SET USER STACK PTR 

005244 001401 BEG +4 
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; ERROR! FAILED 
asPHYS : CHECK THAT. MTPI_ @(KSP)+ PUT THE 
+4 ; CORRECT DATA ONTO ‘ye USER STACK 

(KSP)+ 
ekPTR-2, KSP seRROR! KERNEL atReK PTR PATE ED TEST 

: ERROR! INCORRECT KERNEL STACK PTR 
SCOPE 

; TEST MFPI INSTRUCTION KERNEL MODE PREVIOUS USER MODE 
;TEST THAT MFPI CAN GET DATA cage A Arena REGISTER (Rl). 

MOV #PUM, PSW 3K V USER MODE! ! 
#-1,-2(KSP) 
RO ; PRESET REGISTER ‘ 
a#SRO ; MEMORY MANAGEMENT 

; PRE cc’s 
RO 3-(K poset 
PSW RY iSAVE CC Ss 
aaSRo DISABLE MEMORY MANAGEMENT 
aZ4C, R4Y ;CHECK chs 

;ERROR! INCORRECT CC’S 
wr “Sliasnpa ;CHECK THAT STACK PTR WAS PUSHED 

;ERROR! INCORRECT STACK PTR 
rt ;CHECK RESULT 

;ERROR! INCORRECT RESULT 
PSW 

CAN GET DATA FROM A KERNEL VIRTUAL ADDRESS 

#KM+PUM , PSW ;KERNEL MODE!!!,PREV USER MODE!! 
~2(KSP)’ 
aVIRT, Re =VIRTUAL ADDRESS 
#1 akPHYS SET ICAL ROORESS 

ae cea Cee NAGE 
(R2) backer pe (fe) 
PSW.R3 ce’s 
aaSRo *DISABLE MEMORY MANAGEMENT 
aN+C, RS *CHECK CC’S 

;ERROR! INCORRECT C2’S 
wr “alia ;CHECK THAT STACK WAS PUSHED 

;ERROR! INCORRECT STACK PTR 
o ;CHECK RESULT 

;ERROR! INCORRECT RESULT 

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

;R2=VIRTUAL ADDRESS 

r
o
t
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(KSP) 
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1 0 CLR aePHYS sPRESET PHYSICAL ADDRESS 
1353 4 5E0 INC a8SRO ‘ENABLE MEMORY MANAGEMENT 
1366 ee KUF2: MFPI (Re)+ :=(KSP)¢VIRT 
1 177572 CLR aeSRO *DISABLE MEMORY MANAGEMENT 
1327 ie TST (KSP) ‘CHECK RESULT 
1328 1401 BEQ +4 
1329 HLT ERROR! INCORRECT RESULT ON STACK 
13390 Oee70e 120002 cH aVIRT#2, Re “CHECK AUTO INCREMENT 

13 900000 a HLT ial sERROR! AUTO INCREMENT FAILED 

1334 Boees0 fos000 SCOPE 
ise on: 
1337 OOSS4¥2 012767 030000 17222 ° HOY ekMsPUM, PSH KERNEL MODE!!!,PREV USER MODE! ! 

00S5S0 O0S065 77776 = 

1339 005554 012702 001004 MOV sTEMP, Re sLOAD INDIRECT ADDRESS 

134) poSeEe OtSea7 isoore bizeoe id he 
Me Goeers Gos237 177572 Fs INC LS ENABLE MEMORY MANAGEMENT 

iaa poSebs pees? 177572 wm EL on I OTSABLE HEMORY MANAGEMENT 
1345 005605 005216 . INC (KSP) ;CHECK RESULT 
13% 005510 ‘001401 BEQ +4 

13a SOSELS SoaeeD SE OPE ee ee 
130 oM=4 
1351 005616 012767 172152 ’ MOV #KM+PUM, PSI ;KERNEL MODE!!!,PREV USER MODE! ! 
1352 005624 012766 177777 177776 MOV #-1,-2(KSP) 
1353 005632 012704 120002 MOV aVIAT+2, RY sRY=VIRTUAL ADDRESS+2 

t3ce Soeeas Boreas | SoSESs fe Sasha” {ENABLE MEMORY NANBGEMERT. 
1355 GoseN6 006544 KUF4: MFPI -(R4Y) :=(KSP)eVIRT 
1357 005037 177572 CLR a#SRO ‘DISABLE MEMORY MANAGEMENT 
1368 eed Geers 120000 CHP aVIRT, RY CHECK AUTO-DECREMENT 

13c1 DOSEEN DOSE Het on —a1;T®©6m 
1362 005666 001401 BEQ 44 F 
1363 b0=670 600000 HT ERROR! INCORRECT RESULT 

136 : 
1367 005674 012767 030000 172074 ° HOV #PUN PSH ;KERNEL MODE!!!,PREV USER MODE! ! 

1369 12701 ‘ooe MOV aTenPs2,, RI ;RISINDIRECT ADDRESS 
1370 1673 120004 001004 MOV #VIRT+4;a8TEMP LOAD ADDRESS 
137 1 07077 017204 HOV #1 gePhyS+4 i PRESET PHYSICAL ADDRESS DATA 

1355 peers ppeeey KUFS: MFPI  a-(RI) ESP VIR SY 

lire Weene Bea, 17757 cP Blzt Resa” Mmwcren 
1376 001401 BEG +4 } 
1377 005744 900000 HLT 
1378 005746 005067 172024 CLR PSW 
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030000 
177777 

Btye08 
77$7e2 

Se
na
: 

Re
e =

 5 
N
O
K
 

171740 ; 

030000 
177776 
if 

ae
 

17757e 
001010 
177572 ee 8 = 
ne
 

aa 8 B 8 = 
= 5 

172014 
177776 

171730 

001004 
017200 

171652 

KUF6: 

;DM=7 

KUF7: 

KUF 10: 

;DM=3,PC 

;TEST THAT MFPI 
:DM=0,PC 

E03 
MACY11 27(1006) O2-FEB-77 10:00 PAGE 30 

SCOPE 

MOV #PUM, PSW 
HOV a1 ~2(KSP) 

CLR aePHYS+2 
NC aaSRO 

MFPI VIRT(R2) 
aeSRO 

CMP eKPTR-2, KSP 

HLT 
TST (KSP) 
BEQ +4 
HLT 
CLR PSW 
SCOPE 

MOV #KM+PUM, PSW 
CLR -2(KSP) 
MOV 8-4 Re 
MOV 8VIRT, JSTEMP 
MOV #-1, aRPHYS 
INC aaSRO 
MFPI @TEMP+4(R2) 
CLR a#SRO 
INC (KSP) 
BEQ +4 
HLT 
SCOPE 

MOV 8KM+PUM, PSL 
CLR -2(KSP) 
INC asSRO 
Scc 

ov Flue 
CLR aeSro 
CMPB sa, Re 
BEQ +4 
HLT 
CMP 8KPTR-2, KSP 
BEQ +4 
HLT 
CMP SKUF 10+2, (KSP) 
BEQ +4 
HLT 
SCOPE 

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

; MEMORY MANAGEMENT 
;CHECK STACK PTR 

;ERROR! INCORRECT STACK PTR 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

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

sL X REGISTER 
it aD INPEX 8 
‘CLEAR PHYSICAL ADDRESS DATA 
‘ENABLE MEMORY MANAGEMENT 
:=(KSP)¢VIRT 
?DISABLE MEMORY MANAGEMENT 
*CHECK RESULT 

;ERROR! INCORRECT RESULT 

OPERATES PROPERLY US PC IN DESTINATION 

SKERNEL MODE!!!,PREV USER MODE?! 
;ENABLE MEMORY MANAGEMENT 
37 (KSP)+PC 

iBT CBELE RENORY MANAGEMENT 
{CHECK CC’S 

SCHECK STACK PTR 
;ERROR! STACK NOT PUSHED 
;CHECK THAT PC WAS PUSHED ON THE STACK 

;ERROR! PC NOT PUSHED ON THE STACK 
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1435 ? 171566 MOV #PUM, PSW ;KERNEL MODE!!!,PREV USER MODE!! 
1436 esata eesead ana’ CLR -2(KSP) 
1437 4 177777 017200 MOV ¥ #1 SPHYS 
14 177572 INC R ;ENABLE MEMORY MANAGEMENT 

ag ee rast aR tit ‘otSaatE Ae Y MANAGEMENT 

iwi Bees Secie int CHECK RESULT 
1443 rst rerere HLT pee INCORRECT RESULT 
we 006244 104000 SCOPE 

LY86 ;DM=6, PC 
1447 12767 171522 MO #PUM+PRTY7,PSW ;KERNEL MODE!!!, PREV USER MODE!! 
1448 ppeseg Bt 56 030375 154356 MOV 8-1, -2(KSP3 
1449 006262 37 017200 CLR aaPHys :PRESET PHYSICAL RDORESS DATA 
1450 OObSbE Sees? 177572 INC aeSRO "ENABLE MEMORY MANAGEMENT 
1451 7 111502 KUF12: MFPI  VIRT :=(KSP)¢VIRT 
1452 006276 005037 177572 CLR aaSRO ‘DISABLE MEMORY MANAGEMENT 
1453 005.306 005716 TST (KSP) :CHECK RESULT 
:4s4 001401 BEQ +4 
1455 006306 000000 HLT sERROR! INCORRECT RESULT 
145 006310 104000 SCOPE 

1458 ;DM=7, PC 
1459 006312 012767 030000 171456 ’ MOV #KM+PUM , PSI ;KERNEL MODE!!!,PREV USER MODE! ! 
1460 006320 O0SD66 177776 CLR -2(KSP) 
1461 12737 1 001004 MOV aVIRT+4 ONTENP ; LOAD ADDRESS . 
Ibe 1 017204 MOV a1 ,gaPhyses ;PRESET DATA 
163 177572 INC a *ENABLE MEMORY MANAGEMENT 

1465 006346 eens 172432 KUF13: MFPI  aTEMP 5 -(KSP)+VIRT+4 W466 OOpsse 016702 171420 MOV = PSW, R2 i BavE Ee 
1467 0062355 1 CLR aeSRO ‘DISABLE MEMORY MANAGEMENT 
1468 006362 122702 000011 CMPB ss SN+C,, RE *CHECK CC’S 

is Gere feat ee 1470 HLT sERROR! INCORRECT CC’S 
1471 006372 005216 INC (KSP) ‘CHECK RESULT 

is if a . to sr iid D HT sERROR! INCORRECT RESULT ON STACK 

1476 O06402 012767 030000 171366 MOV #KM+PUM, PSI ;KERNEL MODE!!!,PREV USER MODE!! 
1477 ooes10 Oie71g MOV 8VIRT, (KSP) 
1478 14 I CLR aePHys 
1479 O06420 005237 177572 INC aeSRO ;ENABLE MEMORY MANAGEMENT 
1480 O06424 006576 000000 KUF14: MFPI  @(KSP) :=(KSP)+VIRT 
481 006430 005037 177572 CLR aaSRO ‘DISABLE MEMORY MANAGEMENT 

006434 005737 001 qs! OaKPTR-2 ‘CHECK DATA ON THE STACK 

Spee HL ;ERROR! INCORRECT DATA ON THE STACK 
006444 104000 SCOPE 

iNOTE® ALE Hct Chal R_MODE 
5 Ta os WILL TRAP_TO LOC 10. THE PROGRAM WILL 

Bu THE | RAP ADJUST THE PC_AND RETURN TO THE HLT IN KERNEL MODE. THE 
{USER STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE USER STACK POINTER BSS
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WITH NENORY MAMAGEMENT MACY11 27(1006) O2-FEB-77 10:00 PAGE 32 
-77 O93: 

;IS AT PHYSICAL 0600. 

000600 MOV 8UPTR, USP ;SET USER SI ACK PTR 
USRTST: NOP ‘BEGIN TESTS IN USER MODE 

012767 077406 MOV #77406,UPDRO § ;RW,UP 200 BLOCKS 
012767 077406 MOV #77406,UPDR7  ;RW, UP 200 BLOCKS 
012767 007600 MOV 87600, UPAR? 

- TESTS UUO-UUG TEST THE MTPI INSTRUCTION IN USER MODE, PREV USER MODE. 
:TEST THAT MTPI CAN LOAD A GENERAL REGISTER (Re) 

012737 170340 MOV SUM+PUM+PRTY7, J8PSW ;USER MODE!!! ,PREV USER MODE! ! 
005016 CLR (USP) : 
012702 177777 MOV #-1,R2 ; PRESET RESET REGISTER 
005237 177572 INC aeSkO : 

006602 UUO: MTPI Re ;R2+(USP)+ 
016703 171252 MOV PSW.R3 : SAVE STATUS RESULT 
005037 177572 CLR aasro *DISABLE K 
O2706 oon602 CHP Al R+2, USP * CHECK Fst 1 TACK POPPED 

000000 HLT ;ERROR! INCORRECT STACK PTR 
122703 000344 CMPB wPRTY7+Z, R3 CHECK STATUS RESULT 

rears cee ” NCORRECT STATUS RESULT 
Gos7te eT R Ere RR RESUS 

1401 BEQ +4 
oo0c00 HLT sERROR! INCORRECT RESULT 
104000 SCOPE 

;TEST THAT USER CAN LOAD USER ADDRESS (VIRT) 

5 RERRRRRE AGREE EERE RE REE EERE REET 

20000 VIRT=120000 iUSER. VIRTUAL ADDRESS FOR THESE TESTS 
017200 PHYS=17200 ONDING PHYSICAL ADDRESS 

; aENEREEOUTEREASSEEEEHEAISEOEESSS 

;DM=e2 
012737 170000 MOV SUM+PUM, 2#PSW =; USER MODE!!!,PREV USER MODE!! 
012716 177777 MOV #-1, (USP) 
012702 120000 MOV #VIRT. Re ;R2=VIRT ADDRESS 
posg37 o47209 CLR aePHYS *PRESET DATA 

37177572 INC a#SRO ‘ENABLE KT11 

006622 UUl1: MTPI  (Re)+ ; VIRT+ (USP) + 
005037 177572 CLR aeSRO ‘DISABLE KT11 
005237 017200 INC aSPHYS *CHECK RESULT 
001401 BEQ +4 
DOO00C HLT ERROR! INCORRECT RESULT 
22702 120002 CMP 8VIRT+2,R2 * CHECK AUTO-INCREMEN 
001401 BEQ +4 
000000 HLT jai AUTO-INCREMENT FAILED 
005067 171136 CLR PSW 
104000 “ SCOPE 

012737 170000 177776 ’ MOV WUM+PUM,38PSW =; USER MODE!!!,PREV USER MODE!! 

—_—_—- oo --- - 
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CLR (USP) 
l MOV avIRT+ ADDRESS 
150005 017200 MOV #-l.a ake i bar eet pre; 
177572 INC aeSko “ENABLE KT11 

uu2:  MTPI -(RY) ;VIRT+(USP)+ 
177572 CLR asSRO ‘DISABLE KT11 
120000 CHP aVIRT, RA CHECK AUTO-DECREMENT 

HLT ‘ sERROR! AUTO-DECREMENT FAILED 
017200 ist asPHYS CHECK RESULT 

HLT ’ sERROR! INCORRECT RESULT 
SCOPE 

;DM=6 
170000 177776 Ov aunt+PUM, 34PSH USER MODE!!!,PREV USER MODE! ! 

oo0002 MOV #2, Re sLOAD INDEX REGISTER 
177777 010240 MOV #-1, PHYS+2 :PRESET DATA 
177572 INC aaSkO ENABLE KT11 

11020 wa: fo ROS SNE STATUS RESULT 
72 CLR aaSko ‘Rt eare Mat 

boobos CHP aU TREE, , USP CHECK THAT STACK POINTER POPPED 

HLT . ' INCORRECT STACK PTR 
oo0004 CHP #2, RO ; CHECK Br tae s tl . 

T ; ERROR! INCORRECT STATUS RESULT 
017202 ST aupHyste CHECK RESULT 

HLT - ERROR! INCORRECT RESULT 
SCOPE 

: TEST THAT MTPI CAN LOAD PC 

170000 177775 ° °° MOV SUM+PUM, 2#PSW =; USER MODE!!! PREV USER MODE!! 
007036 MOV #UUYA, (USP) PUT NEW BC ON STACK AS DATA 
177572 INC a#SRO’ *ENABLE K 

UU4:  MTPI PC ;PC+(USP)+ 
HLT ERROR! NTP p10 NOT LOAD PC 

177572 UUYA: CLR aseSRO ‘DISABLE K 
SCOPE 

;DM=3,PC 
170000 177776 MOV #UM+PUM,a8PSW ;USER MODE!!!,PREV USER MODE!! 
177777 MOV #-1, (USP) 
017200 CLR = asPHYS 
177572 INC aaSRO sENABLE KT11 

1 UUS: MTPI @avVIRT ; VIRT+ (USP) + 
170700 MOV PSW, RO ‘SAVE STATUS RESULT 
177572 CLR aeSRO ‘DISABLE KT11 
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1603 07 192 NPs any, RO CHECK STATUS RESULT 

ie baie es TER tee Ste vest 
1607 007116 BEQ +4 
1608 007 120 HLT il nen INCORRECT RESULT 

1616 rita: Ck Rog 
ie} ;DM=7,PC 
1613 007130 012737 170009 177776 HOV aun+PUN ayPsu USER MODE!!! PREV USER MODE! ! 

1615 Boe tae pt 120004 001004 MOV fvltiaa QSTEMP ;LOAD ADDRESS 
1616 007150 005037 017204 CLR ePHYS+4 ‘PRESET DATA 
1617 007154 005237 177572 INC pa ‘ENABLE KT11 

1619 007160 006677 171620 UUb: =MTPI  aTEMP s VIRT+4+ (USP) + 
1620 007164 005037 177572 CLR as8SRO iD KT 
1 007170 005237 017204 inc oNPHYS+4 Breck RESUL 
1 174 0014901 
1623 007176 00000 HT en INCORRECT RESULT 

catheanenk celia :T T NFPS TRUCTI MODE PREVI 1852 oovene o1e7s7 170000 i70se6 + °° Fy is SE CBE eee TREE OeBeI TT PRE USER MODE? ! 
1627 907210 012703 177772 HOY #-1,83 PRESET GENERAL REGISTER 

1630 Mees 6702 170550 ore ie a ict STATUS AFTER MFPI 
1631 Sere 177572 CLR aaSRO Bt ener e ARE RORY MANAGEMENT 
lose go7e3e ase Oee70e 170010 CHP aU+PUMEN, R2 “CHECK STATUS AFTER MFPI 

164 OO7E4E ra HL ; sERROR! INCORRECT STATUS AFTER MFPI 
165 00 022706 000576 CHP sUPTR-2, USP CHECK THAT STACK WAS PUSHED 

ce fees fae we ugey——__=HEREOR gGDE®T sTHEX Pm 
1639 go7es4 1401 BEG +4 

teat 007260 104000 SL OPE eS ee ee 
1642 | 
eu : TEST THAT MFPI CAN GET DATA FROM A USER VIRTUAL ADDRESS 

He GEOG AIETEZ 17000) Irmepe © Ray SUPWRSERY—GUSER nonetts PV USER mer 
1647 01 120000 MOV 8VIAT. Re ;R2=VIRTUAL ADDRESS 
a 007302 005037 017200 cL gupHys i RESET PHYSICAL RODRESS 

tea borate Ooeees UUFe:  MFPI aan F WERT seen 
1651 14 177572 CLR a#SRO ee MEMORY MANAGEMENT 
1652 007320 005716 TST (USP) ‘CHECK RESULT 

a cei er? ERROR! INCORRECT RESULT ON STACK 
1655 0073265 Oee70e 120002 CHP aVIRT#2, Re ‘CHECK AUTO INCREMENT 

1657 0073 ai 900000 434 HLT a ;ERROR! AUTO INCREMENT FAILED 



DBKTC-B MTPI/MFPI WITH MEMORY MAMAGENENT 
O2-FEB-77 09:52 DBKTCB.P11 

i653 007342 104000 

iped 007344 012767 
irae 0073S2 012766 

ee ea 
Hee | 007376 

ier) Dorioe 1671 1 

ies Bins 
1674 16 
1675 007420 
1676 

1672 ie7e puree 
15g 007436 

tea) Durie 
He 0074S2 

tees Dries 1686 
4 re 

OG 

Iba] Barats 
1653 
oe 

1 1S ovens 
1692 ureen 
17a) Gore fail 

17a Diets 
faa 007546 

ie 1 
fa 007552 012767 

1703 GO7e60 Dle7ée 
Irie Saree Bieeer 171 90720 
1714 007606 005716 

170000 170424 

170262 

017200 

170216 
177776 

SCOPE 

; OM=6 

TEST THAT MFPI 
PC 

UUF 11: 

UUF 12: 
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;USER MODE!!!,PREV USER MODE!! 

;R4=VIRTUAL ADDRESS+2 
Era CAL ADDRESS Malte 

Vv 
SDISABLE MEMORY MANAGEMENT 
CHECK AUTO-DECREMENT 

;ERROR! AUTO-DECREMENT FAILED 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

;USER MODE!!! ,PREV USER MODE!! 

Preset YOTEAL ADDRESS DATA 
43 RENGRY MANAGEMENT 
(USP )eVIRT 2 einen 

saad 1R 
Rae eeomrect STACK PTR 

‘BRECK 

;ERROR! INCORRECT RESULT 

OPERATES PROPERLY US PC IN DESTINATION 

;USER MODE!!!,PREV USER MODE! ! 

; ENABLE + ald MANAGEMENT 
;-(USP)+VIRT 
DISABLE MEMORY MANAGEMENT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

;PRESET PHYSICAL esi DATA 
E MANAGEMENT :E 

r=(U VER 
* DISABLE MEMORY MANAGEMENT 
;CHECK RESULT 

;USER MODE!!! PREV USER MODE!! 
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| 4715 1 BE +4 at Gores Opoo08 are JERROR! INCORRECT RESULT 
174 14 1 SCOPE 

118 3 AEE EEE EEE SESE SEE TMPOR TANT NOTE sess sede se se sede dest ee oe ee ee 
1720 . om ino CODE ALLOWED BETWEEN 16600-17776 

ies 7 rote [ T sFIRST PASS? 
1 1410 BEQ DONE YES, SKIP ITERATIONS THIS TIME 
ize 7 171144 Nc CNT INCREMENT PASS COUNT 
1 171140 001000 CNT, #1000 
1 BEQ DONE 
1 171342 IMP IN 
1 7114 DONE: INC T :T ENGEL ITERATIONS ON LATER PASSES 
1 167704 MOV 87 RING BELL 
1730 167676 1STe TPS 

1732 oog0s2 167670 MOV #52, TPB sPRINT ’#’ FOR PASS INDICATION 

rs ae 
1735 000177 167654 MOV #177, TPB ;OUTPUT NULL CHARACTER 
ei 167646 ISTB TPS 

1 oo0042 MOV aed2, Re ;MONITOR LOAD? 
1739 BEQ DONE | NO, CONTINUE 
1 SET 
1741 SENDAD: JSR 7, (2) ;RETURN TO MONITOR 
1742 NOP 

tri i 
17 171124 DONE1: JMP START ; RESTART 

1747 END 
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DBKTC-8  NTPI/IFP 
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» MULE: DBKTCB.P11 

(61 PAGES) 
91/16=5.4 

MULE : DSKTCB/SOL=DSKZ: SYSMAC. SML 
. 1 SECONDS oS is: 

DEFAULT GLOBALS GENERATED: 0 

RUN-TIME RATIO: 

- ABS. 007744 000 

ERRORS DETECTED: 

MULE : DBKT 

CORE USED: 31K 

RUN-T 


