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1.0 ABSTRACT
T THE MF MTP TIONS WITH MEM nv
TSN JBSTS M 1281 RN JRIT S T %
COMBINATIONS OF CURRENT MODES AND EQUAL LOWER umnncm
PREVIOUS MODES.
2.0 REQUIREMENTS
2.1 EQUIPMENT
PDP-11/40 WITH KT11-D (MEMORY MANAGEMENT) OPTION INSTALLED
2.2 STORAGE
PROGRAM STORAGE - THE ROUTINE USES MEMORY 0-17777
3.0 LOADING AND STARTING PROCEDURE
LOAD PROGRAM INTC MEMORY USING ABS LOADER
LOAD ADDRESS 200
PRESS START.
THE PROGRAM WILL LOOP AND RING BELL ON COMPLETION.
4.0 SWITCH SETTINGS
5.0 SUBROUTINE RBSTRACTS
5.1

*%mm ST 1 RTTR lED I
MODE. IF A I'I. (HH.T) INSTRUCTION IS EXECUTED IN
TI'ESE nooss THE TRAP 1

7 Ty e, R 0 8 rEsnRS e e S0 g SO i

PRESSING CONTINUE). THE TEST SHOULD BE RESTARTED EITHER RT
THE PREVIOUS SCOPE OR AT 200.
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S.2 SCOPE

THE SCOPE (EMT) SERVICE ROUTINE STORES INRL THE PC OF THE
LARST TEST SlK:CESSFll.LY EXECUTED AND MRY BE USED RS AN AID IN

" g TTHucr{ON Aay BE Theareh af e SCore
LOCRTION T0 EMT) INSTRUCTION T0

W‘é"%ﬁoxhﬁﬁs‘rﬁnﬁﬂi&“ﬂrﬁ‘ﬁ% S2¢ 88 g

TES x}f'mc PREVIO us KERNEL MODE. ALL
TESTS mv BE Rssmmo THE PREVIOUS SCOPE

6.0 ERRORS

THE TEST HALTS WHEN AN ERROR IS DETECTED AND DISPLAYS THE PC+2
OF THE HLT (HALT) INSTRUCTION IN THE ADDRESS LIGHTS.

b.1 ERROR RECOVERY
PRESS CONTINUE OR RESTART AT 200 OR PREVIOUS SCOPE.

6.2 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 Tti TEST WILL DROP THROUGH THE HLT AND CONTINUE
TO THE NEXT TEST.

6.3 MEMORY MANAGEMENT ABORT ERRORS

IF AN nsom 0cC (EX N A T_EXPECTS AN_ARBORT) THE

% c§|'E “%W &a VICE ROUTINE SAVES THE
CONTENTS G" SRO IN LOCATION SSROT, CLEARS SRO, JUMPS TO
LOCRTIG! 252_ AND I-RTS. 10 DETER'!IPE WHICH TESt CAUSED THE
RABORT EITHER EXMII? KERNE é OR_ EXAMINE Rl (Rl
CONTARINS THE PC OF THE F IRST INSTRU TION IN THE TEST).
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7.0
7.1

7.8

8.1

FOL

RESTRICTIONS

STRRTING RESTRICTION
NONE

OPERATIONAL RESTRICTION
NONE

MISCELLANEOUS

PR TRAP/INTERRUPT VECT AREA
I 5, P I fty T PRI,

TION THAT
CAUSED THE TRAP %T IS STORED SEE ALSO Rl (R1 SPECIFIES
THE LAST TEST COMPLE .

NOTE THAT THE PROGRAM TAGS ERCH MFPI INSTRUCTION UNDER TEST.
THE TRG DENOTES CURRENT SPACE, 'PREVIOUS’ SPARCE. FOR EXAMPLE:

1) KUIN:
e) UWI7:

DENOTE:

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

NRL/AIB] |TNGTROCTION BETNG TESTED 16 EXECUTED AND 15 OFF A

ALL OTHER TIMES.

MACY1l 27(1006) O02-FEB-77 10:00 PAGE S

i
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8.2 STACK POINTER
THE STACK POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUES
KERNEL =1060
USER = 600
gC%PE MiE RESET TO THESE VALUES AT THE START OF EACH SUBTEST (BY

8.3 PRSS COUNT

1000(8) PRSSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT
WHICH TIME THE BELL WILL RING AND AN '#' PRINTED
AT THE TERMINAL.

8.4 DEBUGGING TIPS

ll'EN THE F%IWT?T TFEN I&?LR;E& EP#RC&D%? FIRST

STMT TI'E SUBTEST AT THE PRE

s T S el
GRTR e 82 L1l "n " PhactPEE WSS offh Frlfo Yo B

SUCCESSFUL IN FINDING MOST ME
B.5 MEMORY MANAGEMENT MEMORY MAP
ING MENT REGISTERS IS DONE AT THE
g5 eI TS [o, e RO [S905 81 1S
R SHOULD ACQUAINT HIHSEL HITI-I THE MEMORY HRNRGEHEN MAP
BEFORE USING THIS PROGRAM.
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204

CESE

AV LAV AW W b oW W I a1 01,1)
Pe Pt Pt P Pt s P Pt e s
DONO"NLEWL—O

SRRRRYEREE

177776

177562
177564
177566
177570

PC=%7
; STRCK PO&NTER REGISTERS
KSP=%b

HO 1

MACY1l 27(1006) 02-FEB-77 10:00 PRGE 7

; SEGMENTATION TEST. THIS TEST TESTS THE MTPI & MFPI INSTRUCTIONS.
;GENERRLRgggésTER RSSIGNMENTS

Rl=%1
=%e
R3=%3
R4=%4
=%5

; KERNEL STRCK POINTER
UusSP=%6 USER STACK POINTER

; STATUS EEGISTER BIT ASSIGNMENTS

: CARRY BIT
2=4 : ZERO BIT
N=10 ;m:cm{vs BIT
PRTY?=340 :PRIORITY LEVEL 7
PRTY4=200 :PRIORITY LEVEL 4
KM=000000 : KERNEL MODE
UM=140000 :USER MODE
PUM=030000 : PREVIOUS USER MODE
: VECTOR ADDRESSES
BRoEC o0 : 8; Pmcn ¥Eu TRAP VECTOR
EHTVEC=30 aoo%gg T VECTOR
MMVEC=250 :ADDRESS OF mcr ERROR TRAP VECTOR
:REGISTER ;;ss
PsuzE nl% 3 OF STATUS REGISTER
SLR=177774 %&é& OF STACK LIMIT REGISTER
TKS=177560 ; SS OF KEYBOARD CSR
TKB=177562 ; 55 OF KEYBOARD BUFFER
%5}77555“ : 2 85 FE%# ER a@ FER
oxsﬁan=197sru :28855%3 OF C N SoL oxsanv nscxsrsn
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a4e
243

SRRy

E R L R P RRRE LS b

n
8

B8

MRCY11 27(1006)

UPTR

3 SRR ST IR 00 06 000 00 00 00 3000 00 00 0 00

i THE KERNEL 8 USER STRCK POINTE
L EHEHEHHHHEHEHEHHH O HHEH G R

T2 01 o5 o cr AODRESS CRBRRECE OF SEGMENTATION REGISTER 5RO

SR1=177574
SR2=177576

5

75
RARRRRR
P ERCR 203

Slotototovol
F 55

i
£

;

55

i

KPARS=172352
KPARE=172354
KPAR7=172356

101

02-FEB-77 10:00 PAGE 8

; INITIAL STRCK POINTER SETTINGS

BgER ST KEEN;%NSTRCK

f 390 3030 3000 38 46 36 96 36 06 38 4 36 36 38 96 36 36 06 36 36 3 3 36 3 3 36 36 0 3 % %
TER ARE

AT PHYSICAL 1060 & 0600

Lo eas .
JUSER POR'S  +

;USER PAR’S

;KERNEL POR’S

;KERNEL PAR’S
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% ;ACCESS CONTROL FIELD DEFINITIONS (IN PDR)
3 000006 RW=6 ;READ & WRITE
295 ;INSTUCTIOI# EQU?TES
g m gEOPE&HT ;SCOPE IS AN EMT TRAP INST.
20
3. 000000 DOSGRD i
302 000002 000000 HALT
303 000004 000006 Ry
g o o y
3% 000018 00000 HACT
307 000014 000016 .42
308 000016 000000 HALT
309 000020 000022 .42
310 000000 HALT
311 D000 % .42
312 000026 HALT
313 000030 000032 Ry
314 (000032 000000 HALT
31S 000034 000036 .+
316 000C36 000000 HALT
317 0000N0 000042 .42
318 000042 000000 HALT
319 000094 000046 .+ET
g? 000S0 00005z 4+
HALT
o8 BT
327 .42
HALT
.+
HALT
1 = l+2
332 000000 HALT
333 000102 Ry
334 HALT
3% e
337 000112 R Y]
338 000000 HALT
339 000116 +2
340 000000 HALT
34% 000122 o
M 000000 HALT
343 000126 +2
344 000000 HALT
345 132 .2
346 HALT
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N7

REBRESAR B R S R B Y S N N R R R R U R A BN 2

NSFERERZ0BF E6E5RY

Bt s st ot ot Pt s bk ot ot Do et ot ot e bt

B8
33

KO1

MARCY1l 27(1006) 02-FEB-77 10:00 PAGE 10
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a.—‘
3
34

HIT

! oaxrc-a MTP1/NFP
DBKTCB.P11 02

0%

e
2

000356
B0 +2
i, - g MT
e o*a
X HALT
000370 000372 .+aT
%g .
000376 % HALT
000010 .=ERRVEC
335 000010 0OO400 WORD - :SET USER HALT TRAP
433 000030 mmn uuuaeau .WORD _ SCOPEA sSET SCOPE (EMT) TRAP VECTOR
434 000250 . =MMVEC
:g 000250 000462 .MORD  MMERR :SET SEG. ERROR TRAP VECTOR
437
:g 000046 =46
el 1 SENDD
441 0000S2 0DO000O 000000
Y42 000200 .=200
443 000200 000167 OOOBEY P START :GO START TEST
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b

000412

000432
000434

UL S
“v
-

BIINSNIINSITELHAEETEETE ORI B0o 0585551

001060

000600
030000

177572

177776

000312

; SEGMENTATION ERROR SERVICE
: MOV J SSROT

MMERR

MACY11l 27(10086)

CLR
JMP

JSMMVEC+2

MOl

02-FEB-77 10:00 PAGE 12

. T PC
,n?égs K IF HLT CAUSED TRAP
:REST

asn:é’ﬁmig o 1

; SAVE RETURN ADDRESS IN Rl
;SET KERNEL STACK PTR

PR?VIOUE MODE
STACK PTR
sRETURN & START NEXT TEST

;s SAVE SRO

; CONTRINS PASS COUNT
;CONTRINS SSRO CONTENTS ON ERROR

s TITLE FLAG




V_KERNEL MODE!!

TR
STACK PTRS

PRINTED?
&' AUTOMATIC MODE?
THE ASCII
PR=16700-16777
PR=760000-777776

XT ONE
MEM MAN, DBKTC-B3<1S><12>

AR PRSS COUNT

CLE
Yirie
T
TIT
MESSAGE RDDRESS
R
FHE NEXT
167
300
1
=140000~140077;
160000-177776

; KERNEL ON SEG_ABORT
; CLEAR I&Y MQNT REGISTERS
BLOCKS
12077

}3COPE SETS UP ALL

v -

m —tn

S ] 5

o — G

S W mm B0800;

N SERSNR  Elges g Yd gazggsss
—3 € z
oY% =
=93 n & m

» 5 k% 232 B a3 @ & m “

% s Tmm“mmm z - M Wmo mm m m+. m..v. ”0 .m w

£ 5 SrlawsSEncicnt 8% £F 23900 mmmn

: B 5k

= S8, o wacss® B8 -

g mmw reRgeshggend R e e e e e aAR PO ECRE B E B ETE S

o % = 5

i1 ES
JERFE
Y

EESHEN=RANRATE FRIEER asmamawmm&ammmmmmmammmmmmummuum |

i o o o] el ) ] od of = = = el b ) d e = 11111111111111111111111111111

S838853a5555EER558 BE5EEa8ARA88 88888
gt T S I P P e et T e

02-FEB-77 09:52
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S37 001402 012767 000173 176240
S38 O00I410 012767 000172 176234

MRCY11 27(1008)

f .OV
MOV

BO2

#173, UPARY
8172, UPARS

02-FEB-77 10:00 PAGE 14

; VA=100000-100077/PA=17300-17377
s VR=120000- 120077 /PA=17200~ 17277
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539
S40 . TESTS KKO-KK16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV KERNEL MODE.
S41 ll!ll!Illilii*l!!l&lillll“llll
542 016600 VIRT=16600 :KERNEL VIRTUAL ADDRESS FOR THESE TESTS
543 016600 PHYS=16600 CORRESPONDING KERNEL PHYSICAL ADDRESS
g:g lilll«lllll!lllillll!lll!!lll!lli
546 s TEST THAT MTPI CAN LOAD A GENERAL REGISTER (R2)
§47 001416 005016 CLR sp ggg 52 ON xgm& STACK
S48 001420 012702 177777 n-x T REGIST
001424 00S237 177572 INC J85SR0 :ENABLE KT11
651 001430 006602 KKO: MTPI  R2 (KSP)+
% 001432 msns 176340 MOV PSW,R3 VE STRT?S RESULT
001436 00S037 177572 CLR QSR xsneLE
554 001¥M2 022706 001062 CHP amma KSP co:cx THAT smcx POPFED
G55 001446 001401 BEQ
% om:g 000000 HLT .ERROR! INCORRECT STACK PTR
001 122703 00000M CMPB  #Z,R3 ;CHECK STATUS RESULT
558 001456 001401 BEQ .44
559 00l1460 000000 HLT : ERROR! mconnscr STATUS RESULT
860 001462 005702 ST R2 s CHECK RESULT
S5l DO146M 001401 BEQ .44
Sb2 001466 000000 HLT :ERROR! INCORRECT RESULT
5529‘ 001470 104000 SCOPE
565
S6b :TEST THAT MTPI CAN LOAD KERNEL ADDRESS (VIRT)
2 -
569 001472 00S016 CLR (KSP) sPUT O ou lem. STACK
5§70 001474 012702 016600 MOV #VIRT, R2 T ADDRESS
5§71 001500 012737 177777 016600 MOV s-1, abPHYS : PRESET bmn
5577% 001506 00S237 177572 INC J4SRO *ENABLE KT11
674 001512 000277 SCC
6575 001514 006612 KKl: MTPI  (R2) s VIRT+ (KSP) 4
576 001516 016 176254 MOV PSW, R3 *SAVE STATUS RESULT
577 001522 msgg; 177572 CLR d1SR0 :DISABLE mé
55_7,3 i% 2706 001062 gsng oﬁma,xsp :CHECK THAT STACK POPPED
580 1& 000000 HLT : ERROR! pcomcr STACK PTR
Ssgé { &mem 00000S &r%'a IE:C,Ra s CHECK STATUS RESULT
583 1% 000000 HLT sERROR! INCORRECT STATUS RESULT
S84 001546 005737 016600 ST JSPHYS :CHECK RESULT
685 001552 % BEQ gt
€86 001554 HLT ;ERROR! INCORRECT RESULT
687 001556 104000 SCOPE
289 O
(3] 815&0 012737 000000 177776 MOV 80, J8PSW xsm: nooe"- PREV KERNEL MODE
I T A R
£93 gxgﬁ 01 CLR IPHYS sé
694 001602 005237 177572 INC J4SR0 EmaL: mx
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m

§Etf

BRRFREER

S88E88888 8888 888888 888

PIRAERRE 35R3

e e Pt e ot Pt s e P s
DONO"NEWN—=O

orororororoN oo OO

%
ba4
625
627
628
629
630
b3l
b32
e
635
636
038
639
640
B4l
b4
b4
b4
B4S
b

b4
%

8

3 B

UD{SEH

1534
001640

001642
00{5“6
1

CECRRRR

g B

NNN
oo

4

P (§ s B Pmmats

e
i

-
-
N\

[y — o
ocLE O

B

02-FEB-77

5&&%%

E%%ﬁ

104000
12716

% &

=
=

8
&

8
:

S

—

104000

___g__sgn
§§§§§§§

9..
B

0
177572

177572
016600

-—— — . —

001004

016600

177776

177002

KKe:

; DM=3

KK3:

KKY:

KKS:

D02
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MTPI (R2)+
CLR J8SRO

NC J8PHYS

? 4
HL
CHP SVIRT+2,R2
BE .44
HL
CLR PSW
SCOPE
MOV - 81, (KSP)
MOV STEMP R2
MOV wnﬂqmmm
CLR 3
INC
MTPI  3(R2)+
CLR gngno
INC #PHYS+4
BEQ .44
HLT
SCOPE
CLR
A X
INC 33SR0
MTPI  =(RY)
CLR 3#SR0
CHP $VIRT,RY
BEQ .44
HLT
ST JPHYS
BEQ .44
HLT
SCOPE

v
ggv I-l gP)
MOV
MOV uvxnr Ttnp+a
CLR JSPHYS
INC J¥SRO
MTPI  3-(R2)
CLR J4SRO
INC J4PHYS
BE .44
HL
CLR PSW
SCOPE

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

;ERROR! INCORRECT RESULT
s CHECK AUTO-INCREMENT

; ERROR! AUTO-INCREMENT FRILED

;PUT _8-1 ON KERNEL STARCK
;LOAD INDIREgT RDDRESS

'ENRBLE KT11
Haty
HééK RESULT

; ERROR! INCORRECT RESULT

PB'[OO %EEML STACK

;PRESET DATA
sENABLE KT11

VIRT*(KSP)+
;DISABLE KT11
; CHECK AUTO-DECREMENT

ERROR' RguE-DECREHENT FRILED

;ERROR! INCORRECT RESULT

KERNEL HRRE"' PREV K RNEL MODE
LOﬂD INDIRECT RDORESS
RDDRESS

;LORD
;PRESET DATA
;ENABLE KT11

; VIRT+(KSP) +
sDISABLE KT11
sCHECK RESULT

; ERROR! INCORRECT RESULT
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o
d

ISR ISNSSE R RrRERFEREARAERD
RRE KR
£5%2

o

<3
LI1LN-L
NS Fo RENER FK

N

-
1,70

—— o-o—o-o—:o—r—o—
BB ERSrroR R

-
\

%
;

02-FEB-77

1
005237 016600

Bl

3

B E R
3

=
R
o
3
3

- — —— —

001010

KKb:

; DM=7

KK7:

E02
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MOV #0, 9#PSW

CLR (KQP)

:88 & IRSHYS+2
INC SR

MTPI  VIRT(R2)
MOV PSW, RO

CLR J¥SR0

CHP IKPTR#E,KSP

ERNE MODE! ! ! PREV KERNEL MODE
P oonxenuet;
xnocx REGISTER
PRESE DATA
:ENABLE KT11

s VIRT+2¢(KSP) +
S?gsaEEnT¥§ RESULT

KT11
:CHECK THAT STACK POINTER POPPED

Bho w2 R0 ;CHECK STRTUS RESUCT T EC! STACK PTR

as$ 44

15T WPHYS+2
BEQ 44

HLT

SCOPE

MOV #-1, (KSP)
MOV 82

MOV sVIRT Q4TEMP+Y
CLR JIPHYS

INC J4SRO

MTPI  JTEMP+2(R2)
CLR J#SRO

INC JBPHYS

BE L +4

HL

SCOPE

TEST THAT MTPI CAN LORD KERNEL

kxx

KK10:
KK10R:

;DM=2,PC

KKI11:

C
MOV #403, (KSP)

:ERROR! INC T STATUS RESULT
. ;CHEQQESESULT

;ERROR! INCORRECT RESULT

;PUT 8#-1 ON KERNEL STACK
LOﬂD INDEX REGISTER
DRESS

; VIRT+(KSP) +
sDISABLE KT11
s CHECK RESULT

;ERROR! INCORRECT RESULT

:PUT BR .+10 INST AS DATA ON STACK

CLR askk10A™;PUT HaLt Fou.oumc MTPI
INC J4SRO ;ENABLE KT11

MTPI  (PC)
HALT

CLR J4SRO

BR KK108
ctn J4SR0
SCOPE

MOV -1, (KSP)
CLR Kk1lA

INC aasno
MTPI  (PC)+

; KK10A+(KSP) +
;ERROR! MTPI DID NOT POP BR .+10

;PUT 8-1 ON KERNEL STRCK

;ENABLE KT11
s (PC)++(KSP) 4
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CEE

RegRg el daRfaE SRR 282 23 detol Y BRSNS RN

002256 000000
177572
002264 005267 177766

014230

00S067 175416

00823 19789

o
177572

010267 177764

002424 012767 177777
002432 005237 177572

014140

g
o
38
o

i

001401

SE
-
:

177776

177776

014152

KK1l

KKle:

KK13:

;OM=

KK1Y4:

FO2
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R:
CLR

6,PC

J8SRO :DISABLE K
=B cmmrmrmmvwwom

.4 Egngsgr ADDRESS

g‘.";:gg&& BB O ke AR rRER o MODE
J4SRO ;ENRBLE KT11

e i EA0E SKATUS ResuLT

45RO :DISABLE KT11

:CHECK STATUS RESULT

-y
/ Emm-gmmmmsmwsmwu
PHYS :CHECK RESULT

;ERROR! INCORRECT RESULT

PSW
%0 aupsu :KERNEL MODE!!!,PREV KERNEL MODE
1, (KSP) :PUT BR .+4 ON STACK RS DATA

Kgéaona : SAVE nTPE 5 TRU?TION
-(PC) ;=(PC) ¢ (KSP)+

: ERROR! HTPI - (PC) FAILED
JUSRO :DISABLE KT11

R2,KK13 RESTORE INSTRUCTION

(KSP) sPUT O ON KERNEL STACK
8-1, PHYS+4

38SR0 :ENRBLE KT11l

VIRT+4 s VIRT#4¢(KSP) +

PSH R3 s SAVE smus RESULT

O;STS+E KSP 2 CK HRT éTRCK PTR POPPED

cz+c R3 ;CHECK s,gqggﬂhssﬁtgonnscr STACK PTR

3::HYS+H ; ERROR! ;éugggﬂieguE¥RTUS RESULT

;ERROR! INCORRECT RESULT
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002504 104000 SCOPE
ﬁ s DM=7, PC
766 00S037 177776 CLR a su s KERNEL MODE!!!,PREYV KERI‘EL MODE! !
;g 1E 81% 77777 MOV * PUT 8- KERNEL STAC
16 0l 16604 001004 MOV km msm : LORD ESS
769 002524 005037 016604 CLR ams+4 :PRESET DATA
"mi 002530 177572 INC J4SR0 :ENABLE KT11
% 002534 006677 176244 KK1S: MTPI  QJTEMP s VIRT#4¢ (KSP) +
774 002540 00S037 177572 CLR S4SRO :DISABLE KT11
775 00254 016604 INC RPHYS+Y4 :CHECK RESULT
773 Docecs 0Bbagd Yy "
HLT :ERROR INCORRECT RESULT
% 002554 104000 SCOPE
780
781 :CHECK THAT MTPI cnu sn-:r STACK PTR
782 002556 012737 000000 177776 MOV s KERNEL MODE!!! PREV xzmu MODE
783 002SBM 00S016 CLR (KQP) :PUT O ou KERNEf. STAC
;}g 002566 005237 177572 INC 34SR0 :ENRBLE K
786 002572 KK1b: MTPI  KSP s KSP+ (KSP) +
715 002574 % 177572 CLR J¥SRO :DISABLE KT11
788 002600 005706 ET xgﬁ :CHECK STACK PTR
(H 1] 1 a
% 00260 w ? ; ERROR!
791 002606 012706 001060 #KPTR, KSP :GET KERNEL STRCK PTR
?7% 002612 104000 scops
794 s TESTS KUO-KULG TEST THE MTPI INSTRUCTION KERNEL MODE, PREV USER MODE.
795 sTEST THAT MTPI CAN LORD A GENERAL amsvsn ma)
;3 w 12737 030340 177776 MOV SPUM+PRTY?, 3 su nooem PREV USER MODE!!
16 CLR (KSP) oﬂ xsm:n. STA
798 002624 012702 177777 MOV 8-1,R2 PRESET nscxsrzn
% 002630 00S237 177572 INC J%SRO sENABLE KT11
801 002634 006602 KUD: MTPI  R2 sR2+(KSP)+
802 00263 016703 175134 MOV PSW, R3 :SAVE STATUS RESULT
ﬁ w % 177572 CLR J¥SR0 :D 1§
001062 CHP $KPTR+2, KSP »5.' 'B"fmr TRCK POPPED
E0S 1401 BEQ .4
% HLT ;ERROR! _INCORRECT §mcx PTR
1 000344 CMPB  $PRTY?+Z,R3 :CHECK STATUS RESUL
808 002662 001401 BEG .44
805 HLT : ERROR! Imgncomscr STATUS RESULT
810 ST R2 s CHECK RESULT
B8il 1401 BEQ L4
812 002672 000000 uu ;ERROR!  INCORRECT RESULT
aig Ny om TEST nr? TRUCUTION KERNE PRE KERNEL MODE.
315 ;rE?r ma% N?x CAN GEN omn ? m&w&cxsm (R3)
816 002676 012767 000340 175072 $PRT RNEL MODE!'?!,PREV KERNEL MODE!!
817 %;m rm;; cua -a(xspi
818 10 012703 1777 MOV -1,R3 ;pnsssr GENERAL REGISTER
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DBKTC-B MTPI/MFPI WITH MEMORY MAMAGEMENT MACY1l 27(1006) 02-FEB-77 10:00 PARGE 20
DBKTCB.P11  02-FEB-77 09:52
819 Y 177572 INC J8SRO sENABLE MEMORY MANAGEMENT
g KKFO: MFPI  R3 -(xsp J+R3
1 16 175050 MOV PSW, R2 'SAVE CC’S
822 002726 00S037 177572 CLR J¥SRO oxsnau: MEMORY MANAGEMENT
823 m &sazge 000350 CMPB  #PRTY?+N,R2 s CHECK CC'S
€24 1401 BEQ pth
g m HLT ;Enaga. ng CT CC'S AFTER MFPI
001056 CMP $KPTR-2,KSP 'CHECK THAT STACK WAS PUSHED
827 002746 001401 BEQG e
£°8 % 000000 HLT : ERROR'! mcomscr STACK PTR
809 005216 INC (KSP) s CHECK RESULT
830 002754 001401 Q 49
831 002756 00DOO0 HLT :ERROR! INCORRECT RESULT
32 002760 104000 SCOPE
laaaag 555{ THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL ADDRESS
83 002762 00S067 175010 CLR PSW sKERNEL MODE'!!,PREV KERNEL MODE!!
837 002766 005066 177776 CLR -2(KSP)
gg % 312702 016600 MOV sVIRT,R2 :R2=VIRTUAL ADDRESS
12737 177777 016600 MOV -1, JbPHYS {PRESET PHYSICAL nooness
840 003004 00S237 177572 INC 85RO ‘Ens MEMORY MANAGEMENT
g4l 003010 SCC | 'sea"§ cC'S
g42 003012 006512 KKF1: MFPI  (R2) -(xsmc-ma)
843 003014 % 174756 MOV PSW,R3 gnv: cc’
844 177572 CLR J¥SRO rtnoav MANAGEMENT
84S 003024 122703 000011 CMPB  #N+C,R3 :CHECK CC'S
846 003030 001401 BEQ .44
847 HLT 5 ORRECT CC’S
£48 001056 CMP SKPTR-2, KSP becx Tm STACK WAS PUSHED
849 001401 BEQ .44
850 003042 000000 HLT :ERROR! INCORRECT STACK PTR
851 003044 00S216 INC (KSP) s CHECK RESULT
852 00304 001401 BEQ L 4+4
853 003050 000000 HLT :ERROR! INCORRECT RESULT
854 003052 104000 SCOPE
ot oM
857 003054 012767 000000 174714 ' MOV 80, PSW s KERNEL MODE!®!,PREV KERNEL MODE!!
858 003062 012766 177777 177776 MOV -1, -2(KSP)
859 003070 % 016600 MOV sVIRT, R2 ;n&&arum. ADDRESS
8&0 003074 016600 CLR JWPHYS ICAL noonsss
861 003100 005237 177572 INC J4SRO :ENABLE MEMORY MANAGEMENT
862 0031 % KKF2: MFPI  (R2)+ s =(KSP)+VIRT
863 0031 177572 CLR J4SR0 :DISABLE MEMORY MANAGEMENT
Be4 003112 005716 15T (KSP) s CHECK RESULT
865 003114 001401 BEQ .4
gg 00 lg HLT :ERROR! INCORRECT RESULT ON STACK
0031 016602 CMP sVIRT+2,R2 :CHECK AUTO INCREMENT
868 003124 001401 BEQ L+
33 '.--= : HLT :ERROR! AUTO INCREMENT FRILED
ik 174642 CLR PSW
871 003134 104000 SCOPE
e o
874 003136 005067 174634 ? CLR PSW :KERNEL MODE!!!,PREV KERNEL MODE!!




DBKTC-B_ MTPI/MFPI WITH MEMORY MAMAGEMENT

DBKTCB.P11 02-FEB-77 09:52
&8 Qe gz oion
7SS 0T Dl ooy
879 O03lge O%6edr 177672
? ml;s 006532 ' 5 KKF3:
B8 00300 Oooele
B4 003504 000000
884 003204
Bl o
887 ; DM=4
888 003210 00S067 174562
889 003214 012766 177777 177776
890 003222 012704 016602
8% Ouaos 177572
8% OO Ooart 16000
8% 00302 POOOGD
898 gggggs 005716
899 003256 001401
S00 003260 000000
ggé 003262 104000
903 ;DM=5
ggg 003264 012767 ?00000 174504
906 003276 012700 001006
907 003302 012737 016604 001004
908 003310 012737 177777 016604
909 3316 005237 177572
910 003322 006550 KKFS:
g{l 003324 msn?z 177572
915 : 1401
914 003334 000000
915 003336 00S067 174434
3%9 003342 104000
918 ;DM=b
919 003344 012767 000000 174424
920 003352 012766 177777 177776
gsé 003360 012702 8?0002
923 §§§§2§ ggggg; 677572
924 006562 016600 KKFb:
929 003414 005716
930 003416 001401

MRCY11l 27(1006)

-2(KSP)

102

02-FEB-77 10:00 PAGE 21

$TEMP, R2 :LOAD INDIRECT RDDRESS
sVIRT42 4TEMP ;LOAD ADDRESS

8-1,98PAHYS+2  :PRESET DATA

35RO ;ENABLE MEMORY MANAGEMENT

d(R2)+ s =(KSP)+VIRT+2

J8SR0 :DISABLE MEMORY MANAGEMENT

“,‘5"’ s CHECK RESULT

; : ERROR! INCORRECT RESULT

PSW sKERNEL MODE!!!,PREV KERNEL MODE'®
#-1, -2(KSP)

SVIRT+2,RY :R4=VIRTUAL ADDRESS+2

JIPHYS :PRESET PHYSICAL ADDRESS DATA
S4SR0 ;m%: MEMORY MANAGEMENT

245RD O 1SABLE HEMORY MANAGEMENT
og‘x‘m,m ;a-é%a-oecamm ‘

: :ERROR! AUTO-DECREMENT FRILED
(539) *CHECK RESULT

i :ERROR! INCORRECT RESULT

'gl@) :KERNEL MODE!!!,PREV KERNEL MODE!®
sTEMP+2, RO sR1=INDIRECT RDDRESS |
sVIRT+4. 98TEMP ;LOAD ADDRESS

§-1,98PHYS+4  ;PRESET PHYSICAL ADDRESS DATA
85RO {ENABLE MEMORY MANAGEMENT

3-(R0) :=(KSP)«VIRT+4

J¥SR0 :DISABLE MEMORY MANAGEMENT

cﬁm :CHECK RESULT

PSW

80, PSW :KERNEL MODE!!!,PREV KERNEL MODE!®
$-1,-2(KSP)

82, R2 :LOAD INDEX REGISTER

JIPHYS+2 :PRESET PHYSICAL RDDRESS DATA
98SR0 : ENABLE rtno%v MANAGEMENT
VIRT(R2) :=(KSP)+VIRT-2

J#SRO : MEMOR
llfsTR-E, KSP ; CHECK STRCK PTR

(KSP)
.44

; ERROR! INCORRECT STRCK PTR
; CHECK RESULT




| DBKTC-8 NTPI/MFPI WITH MEMORY MAMAGEMENT
| DBKTCB.P1l
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02-FEB-77 09:52

B

3
R

:

177777

174176
016600

174132
177776

KKF7:

: TEST THAT MFPI
: DM=0, PC

KKF10:

KKFL11:

;OM=6,PC

MACY11 27(1006)

HLT
CLR
SCOPE

CLR
MOV
CLR

JOe

02-FEB-77 10:00 PAGE 22

PSW

PSW
-2(KSP)

#-4,R2
e
5SRO

P
JTEMP+4(R2)
J#SR0

(KSP)

.+q

;ERROR! INCORRECT RESULT

;KERNEL MODE!!!,PREV KERNEL MODE!!
;LORD INDEX REGISTER
0AD SS

sL

;CLEAR ICAL ADDRESS DATA
sENRBLE MEMORY MANAGEMENT

s =(KSP)+VIRT
:DI HEH?RY MANRGEMENT

;C
’
;ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

SRPTR, KSP
-2(KSP)
38SR0

%
J#SR0
#C,Re
.+4

sKPTR-2,KSP
.

#KKF10+2, (KSP)
.4

80, PSW
-2LKSP)

g;éhglPHYS

a#VIRT

i

sPR1Y7,PSW
#-1,-2(KSP)

s KERNEL MODE!!! PREV KERNEL MODE!®
'SET KERNEL STACK PTR

;ENABLE MEMORY MANAGEMENT
;= (KSP)+PC

 BILRBLE HEMORY MANAGEMENT
! CHECK CC’S

; CHECK STACK PTR

;ERROR! STACK NOT PUSHED

;CHECK THART PS WAS PUSHED ON THE STRCK

;ERROR! PC NOT PUSHED ON THE STACK

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

;ENRBLE MEMORY MANAGEMENT
; =(KSP)+VIRT
MANAGEMENT

1 RAECR" ReSh

;ERROR! INCORRECT RESULT

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




173714

KO2

uaxrc-a nmmx WITH MEMORY MAMAGEMENT MACY1l 27(1006) 02-FEB-77 10:00 PAGE 23
DBKTCS.P 02-FEB-77 09:52
987 005037 016600 CLR JIPHYS :PRESET PHYSICAL ADDRESS DATA
363 005237 177572 INC J4SRO :ENABLE MEMORY MANAGEMENT
g 7 o%;s KKF12: MFPI  VIRT s =(KSP)+VIRT
1 CLR J4SR0 ) n:nonv MANAGEMENT
99] 16 ST (KSP) :CHECK RESUL
352 1401 BEQ .44
m T :ERROR! INCORRECT RESULT
1 SCOPE
395
3?7 7 1 e PSW sKERNEL MODE!!!,PREV KERNEL MODE!®
953 & 1 CLR -2(KSP) T
1tm 012737 tlnssm 8?%,28: %v 'VIRT:;Q%E'P ;LOAD
1% %gﬂ; 177573: aes 3:&8 g nomr MANAGEMENT
1002 000277 5CC
{ma @ imm KKF13: MFPI TEHP s =(K éwgnm
1% 177%95 CLR ausko 3? MEMORY MANAGEMENT
%um 122702 (000011 &m n:;c JR2 s CHECK CC'S
1% 0375¢ w HL ' ;ERROR! INCORRECT CC’S
1 : 16 INC (KSP) i CHECK RESULT
{Din et Conoas ﬁ? 2% :ERROR! INCORRECT RESULT ON STACK
ioig %322 1”% SCOPE 1 1
1014 :DM=1,PC
fois ‘;70 Dherss imre spisi 'foug 33&#«52“(5" ENABLE MANARGEMENT
ih17 Sio3 GoeEi? acve P B0 RIS NeXT R O e STacK
1@ m 77572 " CLR 34SR0 ox%ga.s rtnc% mcsf ?
1 1 16 004 CHP J8KKF 14R, (KSP) ;CHECK DATA ON THE STACK
1055 004080 0Q0Q00 HT o ERROR! INCORRECT DATA ON STACK
re i ] | .
1055 3udsd 900000 ot ope ' :
i
{% ‘TE§I THAT KERNEL CAN LOAD USER ADDRESS (VIRT)
102¢ iy
10¢ !I!!lll!ll'l!m{lllll!!llllllll
1030 120000 VIRT=120000 sUSER VIRTUAL ADDRESS FOR THESE TESTS
1031 017200 PHYS=17200 : CORRESPONDING PHYSICAL RDDRESS
i L EEEHEHOHEH
1034 004024 012737 030000 177776 MOV umm,awsu s KERNEL MODE!!!,PREV uszn MODE! !
1035 CLR (K PUT O ON Ksmﬁ go
1% 1 120000 MOV Y m R2 DRESS
1 12737 177777 017200 MOV 8-1, J4PHYS :PRESET bn
ioaa 004046 005237 177572 INC J4SRO : ENRBLE xm
12”:3 SCC
1041 % % KUl: MTPI  (R2) s VIRT+(KSP)+
1042 004056 016703 MOV PSW, R3 :SAVE STATUS RESULT
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DBXTCB.P11
1043
1
22
104
5 g
i
5 g
10S1 OoMlle
1052 004114
1053 004116
1054
1055
10S6 004120
1057 Oﬂqlgg
1058 0041
1059 00M13%
1060 004142
B
i s
1064 1M
1065 lgg
1066 l
1067 0O4164
1068 004170
1069 333172
1070 174
1071 004200
1072
1073 004202
1074 004210
1075 004214
1 004220
1 004224
1078 004230
iﬂ??
B g
1082 0O04ey2
= 52
1
1
1086
1087
1088 (004254
1089 004262
iOﬁD 00426M
1 83:532
1093
iggg 004302
i
1 004314
1098 004316

B

e 588
Y Bees

=
N
o

e B

8

00
b
3
—
o

(=]=]
—
s

B

B

R

boiaee

§

177776

177776

177776

017200

| DBKTC-B_ MTPI/MFPI WITH MEMORY MAMAGEMENT
02-FEB-77 09:52

Kue:

;DM=3

KU3:

; DM=H4

KUY:

MACY1l 27(1006)

LO2

02-FEB-77 10:00 PAGE 24

WeTR42, KsP
.44

#Z+C,R3

.44

J#PHYS
.44

s
=
]
e 4

R
&

-uuﬁ Ve
ug
e

zig

8VIRT+2,R2
9N

PSW

SPUNM+PRTY?7 ,38PSW

8-1, (KSP)
orfhp 2
sVIRTHY, (R2)
J8PHYS+4
J¥SRO

g( )+
8S
JEPHYS+Y4
.44

4t
35RO

-(RY)
45RO
sVIRT,RY
4

;DISRBL; KTlg
; CHECK THAT STACK POPPED

s ERROR! INCORRECT STACK PTR

s CHECK STATUS RESULT
;ERROR!RENCORRECT STATUS RESULT
;CHECK RESULT

;ERROR! INCORRECT RESULT

. KERNEL MODE!'!,PREV USER MODE!!
PUT #-1 ON KERNEL STACK
R2=VIRT ADDRESS

:PRESET DATA

:ENABLE KT11

s VIRT+(KSP)+
) 1

SRBLE KT11

CK RESULT

;ERROR! INCORRECT RESULT

; CHECK AUTO-INCREMENT

;ERROR! AUTO-INCREMENT FAILED

:KERNEL MODE'!'!,PREV USER MODE!!
:PUT #-1'ON KERNEL STACK

139 el s

'PRESET DATA
'ENABLE KT11

; VIRTH (KSP)+
;DISABLE KT11

s CHECK RESULT
;ERROR! INCORRECT RESULT

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

s PRESET SSTR
;ENABLE KT1l

; VIRT+(KSP) +
;DISABLE KT1l
;CHECK AUTO-DECREMENT

;ERROR! AUTO-DECREMENT FRILED
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DBKTC-B_ NTPI/MFPI WITH MEMORY MAMAGEMENT
DBKTCB.P11 09:S2

017200

030000 177776

1 179430
0

1

bi7306

173366

KUS:

030000 177776
19999 01254
177572

120000 KUb:

013éS

017202

;DM=7
030000 177776
177777

6%% 001010
177572
001006 KU7:

MO2

MACY1l 27(1006) 02-FEB-77 10:00 PAGE 25

TST

a!ﬂ”vs ; CHECK RESULT
' ;ERROR! INCORRECT RESULT

KERIEL nooe"- PREV USER MODE! !

§
;

8-1, (KSP

:v RT*?’E&HE:Q % ?NREC

8PHYS T omn

J8SRO

a;mz) vxmotxsz%t

B R

3 :ERROR! INCORRECT RESULT

PSW

?ztsn';,awsu $KER noosm Pgsv USER MODE!!
802 1 X REGISTER

s-inﬂws‘ra :%pﬁ

35RO : ENABLE xm

VIRT(R2) s VIRT+2+(KSP) +

gsu RO s&wz sm?s RESULT

"fq TR+2,KSP Wrm §mcx POINTER POPPED

22,0 ;CHECK STRTLS ReaLLT ECT STACK PIR

.+4
;ERROR! INCORRECT STATUS RESULT
G:f:HYSQ ;CHECK RESULT

;ERROR! INCORRECT RESULT

SKM+PUM, 38PSW L MODE!!!,PREV USER MODE'®
-1, (KSP) L c-x OI’: %ﬁ‘fsrsﬁ ACK

wthi JSTEMP+Y * m

IPHY PRESET mm

aosao :ENABLE KT11

JTEMP+2(R2) vmmxsm

J4SR0 :DISABLE KT1l

aﬁuvs s CHECK RESULT

;ERROR! INCORRECT RESULT
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DBKTC-8 MTPI/FPI WITH MEMORY MAMAGEMENT
02-FEB-77 09:S52

030000
l

177776

177776

1
7 DO4E4e 173414
177572

000462 173360

?;9999 177776

1
1
000010
012234

173022

177776

15 173250
177572

- — —— — "

MACY11 27(1006)

NO2

02-FEB-77 10:00 PARGE 26

Bﬁ:ﬁ ;gﬂT MTPI CAN LOAD USER

MOV
MOV
INC

g
CLR
SCOPE

;DM=2,PC
MOV

KU10:
KU10A:

KULl:

KUL1R:

Kule:

KU13:

SKM+PUM, 8PS

u&gﬂ tKsP)

BOSRO

OKH+PUH J#PSW

BISRO
=(PC)

; ERROR!

(KSP)
KU13,R2 ;SAVE nm INSTg;: ON
33n MMVEC :ﬁa VECTOR
-Emau:

| ERR

L MODE!!! PREV USER MODE:!

ENRBEEHKPC ON STACK AS DATA

'B KT MTPI DID NOT LOAD NEW PC
{BISABLE KTl

BT o1 On KERAEL STROK |
ENRBLEEG ERR VECTOR

(PC)#O(KSP)+ SHOULD RBOR
RBORT AND PC DID NOT

i
emoa- ox$ NOT ABORT
*41ack PTR WAS PUSHED TWICE

:ERROR! INCORRECT STACK PTR ON ERROR RBORT

; KERNEL 111 PREV USER MODE!!
sPUT n-x"ggexsafﬂ svﬁ
;ENABLE KT11

VIRTO(KSP)+
;SAVE STATUS RESULT
SABLE KT11

:DI
:CHECK STATUS RESULT

; ERROR!
s CHECK RESULT

INCORRECT STATUS RESULT

INCORRECT RESULT

KEML MDE'“ PgEV USER MODE!!

TACK

2 FRT0ED TO ABORT




DBKTC-B_ NTPI/MPl WITH D!EMRY MAMAGEMENT

DBKTCB.P11 02-FEB-77
1211 00S010 177572 KUI3R: CLR
1212 00SOIMN 310257 17776M MOV
1213 00S020 012767 000462 173222 MOV
i%i; 00S026 104000 SCOPE
151 ;DM=6,PC
1217 00S030 012737 030340 177776 MOV
iElB 00S03% msmg y ——— cﬂlﬁs
5 W "
1222 00S0S2 000277 SCC
1223 00SOSM 006667 112729 KUl4: NTPI
1224 00S060 016703 172712 MOV
1225 w &)7 7572 CLR
1226 1062 CMP
1558 mmﬁ” D000 R
1229 00Sl 000345 CHNPB
1230 l 1401 BEQ
BB o
1233 %1 N 1401 BEQ
1234 00S116 000000 HLY
{g 00S120 104000 SCOPE
ig DM=7,PC
1239 00Si22 012737 030000 177776 MOV
1240 005130 012716 177777 MOV
iz‘ll usi% 012737 6mm 001004 &x
igj %l% 177572 INC
{?‘5 miﬁ mﬁ; {7%;3 KU1S: EE;I
1M %13 005237 017208 INC
1248 00S166 001M01 BEQ
1249 00S170 000000 HLT
12S0 00S172 104000 SCOPE
1251
1252
iaag ™ 01 030000 177776 MOV
1255 g&! Olgz 120000 MOV
1256 005206 00S04 CLR
1257 005210 01 1 MOV
1 m 1 017200 MOV
i 2 177572 INC
1261 006606 KUlb: MTPI
1262 % MTPI
1263 177572 CLR
1264 % 106506 MFPD
1265 022716 120000 CHP
1266 005244 001401 BEG

MACY1l 27(1006)

;CHECK THAT MTPI CAN gET USER STRCK PTR

BO3

02-FEB-77 10:00 PAGE 27

"52313 : RESTORE ?rlqss?gbgr'x(w
uHﬂE ,MMVEC
SPUM+PRTY?, wsu KERNEL MODE!'!,PREV USER MODE!!
P P TR, T
J3SR0 .ENRBLE KT11
VIRT+4 s VIRT+4¢ (KSP) +
ssu R3 gavs STATUS RESULT
ogé%a.xsp ré' 'mfum émcx PTR POPPED
; sERROR! _INCORRECT STACK PTR
':ETY7+Z+C'R3 :CHECK STATUS SUL?
: :ERROR! INCORRECT STATUS RESULT
aﬁmsw :CHECK RESULT
: :ERROR! INCORRECT RESULT
SKM+PUM, 38PSW  ;KERNEL MODE'!!,PREV USER MODE!'®
8-1, (KSP) :PUT #-1 ON KERNEL STACK
mkm J$TEMP ;LORD ADORESS
sPHYS+G -PRESET DATA
aosno :ENRBLE KT11I
JTEMP s VIRT+4¢ (KSP) +
J4SRO oxsnau-: KT11
a:suvsw s CHECK RESULT

; ERROR II'CORRECT RESULT

3 PUSH DATA ONTO USER STACK
'P'i“ :KERNEL MODE®'!, PREV USER MODE!®
s nt,-(xsp)

mgl; o :PUT DATA ON YHE STACK
-1, JBPHYS :PRESET STACK DATA

385R0 :ENABLE KT11

UspP ; USP+(KSP) +

SAaR0 RIS

USP cs? useaLEn STACK PTR

OX‘I'RT,(KSP) :CEMECK THAT MTPI USP SET USER STACK PTR




-
g;&-a MTP1/MFP] ux%u orgnts)am MAMAGEMENT MACY1l 27(1006) 02-FEB-77 10:00 PAGE 28
1267 HLT : ERROR! MTPI FAILED
ﬁg % 017200 ST JIPHYS :CHECK THAT m 1 3(KSP)+ PUT THE
{as 1401 ,EE? .44 connzg mog (xsm:E USER STACK
{ﬁ gee706 001056 gga sgm-a,xsp i C gmcx PTR nr%sn TEST
ig mmsa mm-mn s"étT)ns : -eaaoa- INCORRECT KERNEL STACK PTR
1275 s TEST MFPI INSTRUCTION KERNEL MODE PREVIOUS USER MODE
1276 :TEST THAT MFPI CAN cn DATA raon A csrc%enscxsm (R1).
1277 005272 012767 030000 172476 MOV $PUN, PSW :K V USER MODE!!
1278 % 01 177777 177776 MOV 8-1,-2(KSP)
1279 CLR RO :PRESET REGISTER \
1280 00S310 005237 177572 INC J8SR0 : MEMORY MANAGEMENT
1281 00S314 SCC : PRE 'S
DR e O R e
1284 % % 177572 CLR 3SR :DISABLE MEMORY MANAGEMENT
ig tlmum 00000S %a oﬁc,m CHECK cL'S
1287 .&E 000000 HLT j : ERROR! INCORRECT CC’S
}g wnm mmwm 001056 gena lﬁ’TR-&,KSP :CHECK THAT STACK PTR WAS PUSHED
1290 00534 000000 HLT : :ERROR! INCORRECT STACK PTR
1291 00S3s0 005716 TST (KSP) :CHECK RESULT
1292 005352 001401 BEQ .44
{g 005354 momg i ELL; o :ERROR! INCORRECT RESULT
ig nusae.aE s 1“11-4000n 300 - SCOPE
ig ;rssI THAT MFPI CAN GET DATA FROM A KERNEL VIRTURL RDDRESS 7
i% 00S364 012767 tlmooo T 2, R EEK ug;&qpsu :KERNEL MODE'!!,PREV USER MODE!®
1301 :IJ!;:rfi.E e uE 12702“ u'mumE MOV SVIRT,R2 =VIRTUAL RDDRESS
1302 005402 012737 177777 017200 MOV 8-1,3bPHYS SET PHYSICAL ADDRESS
1303 00SM10 005237 177572 INC J85R0 ,E MEMORY MANAGEMENT
B E ari B it R
xﬁ Eﬁ &]565 172352 T MOV PSW,R3 cc’'s
1307 00S42q 005037 177572 CLR 38SR0 oxsna.s MEMORY MANARGEMENT
1308 005430 122703 000011 ¢ $N+C,R3 :CHECK CC'S
31’3 x g % E? e : ERROR! INCORRECT C2'S
i%ié E‘m % 001056 55"5 ugm-a,xsp :CHECK THAT STACK WAS PUSHED
i G W e (SR e
1315 005452 001401 BEQ .44
1315 0242 109558 e opE . S -
1318 gy
1320 005460 012767 030000 172310 ° MOV #PUM, PSW :KERNEL MODE!!!,PREV USER MODE!®
1321 005466 012766 177777 177776 MOV -1, -2(KSP)
1322 005474 012702 120000 MOV $VIRT,R2 :R2=VIRTUAL ADDRESS
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DBKTCB.P11  02-FEB-77 09:52
005500 0 CLR JUPHYS :PRESET PHYSICAL RDDRESS
1%3 1*75:2% INC 94SRO s ENABLE renonv MANAGEMENT
% KUF2: MFPI  (R2)+ :=(KSP)+VIRT
177572 CLR J4SRO :DISABLE vznoav MANAGEMENT
16 15T (KSP) :CHECK RESULT
1401 BEQ e
329 HLT :ERROR! INCORRECT RESULT ON STACK
1330 022702 120002 CMP SVIRT+2,R2 sCHECK AUTO INCREMENT
1@ 0SS30 001401 BEQ L+
i 005532 mmmm7 e &; ~ :ERROR! AUTO INCREMENT FAILED
1? %ﬁ 104000 SCOPE
1% 3
1337 00S542 012767 030000 172226 MOV SKM+PUM, PSW :KERNEL MODE'!!,PREV USER MODE!!
1338 00S066 177776 CLR -2(KSP)
1339 00S554 012702 001004 MOV $TEMP,R2 :LOAD INDIRECT ADDRESS
1} Oocee 01573 1595 017903 Hov "”“’t&%’l"’ {BORE T DATA
w% % 86553% 177572 INC a.é.aS MEMORY MANAGEMENT
134 006532 KUF3: MFPI  J(R2)+ -(KSPJO-VIRHE
1344 00Se02 00S037 177572 CLR S84SR0 :DISABLE MEMORY MANAGEMENT
1345 00S606 005216 INC (KSP) s CHECK RESULT
1346 005610 ‘001401 BEQ .44
1347 00S612 000000 HLT : ERROR! INCORRECT RESULT
1348 00S614 104000 SCOPE
12
1351 00Sbl6 012767 030000 172152 MOV $KM+PUM, PSW :KERNEL MODE!!!,PREV USER MODE!!
1352 00Se2M 01276k 177777 177776 MOV 8-1,-2(KSP)
1363 005632 012704 120002 MOV sVIRT+2,RY :R4=VIRTUAL RDDRESS+2
1354 E@ % 0 CLR IPHYS :PRESET PHYSICAL RDDRESS DATA
1355 1775872 INC S4SR0O :ENABLE MEMORY MANAGEMENT
1356 % DO6544 KUFY4: MFPI  -(RY) :=(KSP)+VIRT
1357 00S037 177572 CLR J¥SRO :DISABLE MEMORY MANAGEMENT
1§ gzzgu 120000 CMP $VIRT,RY :CHECK AUTO-DECREMENT
1359 1401 BEQ L4
1360 000000 HLT :ERROR! AUTO-DECREMENT FAILED
1361 00S66M 005716 ST (KSP) :CHECK RESULT
1362 00Sebb 001401 BEQ .44
1363 005670 000000 HLT :ERROR! INCORRECT RESULT
1364 005672 104000 SCOPE
1368 oM
1367 00S674 012767 030000 172074 ' MOV s KERNEL MODE!!!,PREV USER MODE!!
1368 6077775 CLR (K
1369 12701 001006 MOV ?zma Rl ;R1=INDIRECT ADDRESS
1370 gxgg; 1 001004 MOV $VIRT+4 98TEMP ;LORD ADDRESS
{:m 1 i%ﬂm 017204 ?gscf 3’%50'"" +4 msssr PHYSICAL noonsés DATA
13975 e Goees KUFS: MBI BSTRD v R R
1374 00S037 177572 CLR S84SR0 :DISABLE MEMORY MANAGEMENT
1375 005216 INC (KSP) :CHECK RESULT
1376 001401 BEQ .44
1377 005744 000000 HLT
1378 00S746 00S067 172024 CLR PSW
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KUFG:

;DM=7

KUF?7:

: TEST THAT MFPI

MARCY11l 27(1006)

SCOPE

MOV
MOV

;DM=0,PC

KUF10:

:DM=3,PC

MOV
CLR
INC

EO3

02-FEB-77 10:00 PAGE 30

#PUM, PSW
#-1,-2(KSP)

[ 14

JEPHYS+2
J8SR0O
VIRT(R2)
J8SRO
SKPTR-2,KSP
44

(KSP)

.+4

PSW

SKM+PUM, PSW
-2(KSP)

VIRT SATENP
8-1, JbPHYS
85RO

@
JTEMP+4(R2)
J#SRO

(KSP)

.9

;KERNEL MODE''!,PREV USER MODE'!
. X REGISTER
:%}%s%& annzss DATA
<€ Y MANAGEMENT

i =(KSP) +VIRT-

:D1 Y MANAGEMENT

:CHECK STACK PTR

;ERROR! INCORRECT STACK PTR
; CHECK RESULT

;ERROR! INCORRECT RESULT

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

L X REGISTER
;LSEB 3585:55

:CLEAR PHYSICAL ADDRESS DATA
*ENABLE MEMORY MANAGEMENT

: =(KSP) +VIRT
:DISABLE MEMORY MANAGEMENT
;CHECK RESULT

;ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

SKM+PUM, PSK
-2(KSP)
J#SRO

PC
.44
KPTR-2,KSP

#KUF 1042, (KSP)
.4

; KERNEL MODE!!!,PREV USER MODE!!
;ENRBLE MEMORY MANARGEMENT

;= (KSP)+PC

'BISABLE AEMORY MANAGEMENT
;CHECK CC’'S

;CHECK 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 7 171566 MOV $PUM, PSW :KERNEL MODE!!' PREV USER MODE!®
1436 % 86& 1%5 CLR -2(K8P)

1437 G 177777 017200 MOV § .é gmws
N 177572 INC R :ENABLE MEMORY MANAGEMENT
izuo {77572 b KEI gwm -thgﬂvv’xim Y MANAGEMENT
i1 BE g " Bt
1443 %S}S %om HLT ) ;ERROR! INCORRECT RESULT
im 006244 104000 SCOPE
i&’&‘? 12767 171522 S SPUM+PRTY? PSW ;KERNEL MODE!!!, PREV USER MODE'®
1448 % 8157725 11;9'3/# 17%5 MOV $-1,-2(KSP} o,
1449 006262 00S037 017200 CLR S8PHYS :PRESET PHYSICAL nooaess DATA
1450 % ggw 177572 INC J4SRO :ENABLE MEMORY MANAGEMENT
1451 7 111502 KUF12: MFPI  VIRT :=(KSP)+VIRT
1452 006276 00S037 177572 CLR J4SRO DISABLE MEMORY MANAGEMENT
1453 % 005716 ST (KSP) sCHECK RESULT
1454 001401 BEQ .44
1455 (006306 000000 HLT :ERROR! INCORRECT RESULT
i@ 006310 104000 SCOPE
{g 006312 012767 030000 171456 ;DH:?'Pcnov $KM+PUM, PSW :KERNEL MODE!!!,PREV USER MODE!!
1460 006320 00S066 177776 CLR -2(KSP)' s
1461 12737 1 001004 MOV SVIRT+4, J4TEMP ;LORD RDDRESS s
1:3 1 017204 MOV 8-1,38PAYS+4 ' ;PRESET DATA
1 177572 INC oskg *ENABLE MEMORY MANAGEMENT
1464 006MM 000277 SCC
i%s ” ¥ 006577 };23338 KUF13: Hrgsx gsn;a -(xswvgmw
1% % 177572 CLR 3 :DISABLE MEMORY MANAGEMENT
1468 006362 122702 000011 CMPB  #N+C,R2 s CHECK CC'S
5 e B B
1470 HLT : ERROR! INCORRECT CC'S
1471 006372 00S216 INC (KSP) s CHECK RESULT
1472 006374 00140 2EQ .44
1473 % T ;ERROR! INCORRECT RESULT ON STACK
izg 104000 SCOPE
msmaw oizm 030000 171366 % ﬁngu‘qu sKERNEL MODE'®!,PREV USER MODE!®
mm w 6?9338 CLR J8PHYS
006420 00S237 177572 INC J4SRO :ENRBLE MEMORY MANAGEMENT
006424 006576 000000 KUF14: MFPI  Q(KSP) :=(KSP)+VIRT
006430 00S037 177572 CLR S84SR0 :DISABLE MEMORY MANRGEMENT
006434 005737 001056 ‘&ST aﬁm-a :CHECK DATA ON THE STACK
w 3 :ERROR! INCORRECT DATA ON THE STACK

;
:
8
X

KG&N TESTI IN R_MODE
L HL ) INSTRUCTIONS WILL TRAP_TO LOC 10. THE PROGRAM WILL

OHTI'ETRRPNJJUS THE PC AND RETURN TO THE HLT IN KERNEL MODE. THE
USER STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE USER STACK POINTER

SSRERREBRSBIII
=
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WITH BsﬂggY MAMAGEMENT MACY1l 27(1006) 02-FEB-77 10:00 PAGE 32
-77 09:

; IS AT PHYSICAL 0600.

MOV SUPTR, USP

;SET_USER ?
USRTST: NOP :BEGIN TESTS IN sen MODE
MOV $77406,UPDRO  ;RW,UP 200 BL
MOV 877406, UPDR7  :RW, UP 200 m.oc 5
MOV 87600, UPAR?
s TESTS UUO-UUB TEST THE MTPI INSTRUCTION IN USER MODE, PREV USER MODE.
:TEST THAT MTPI CAN LOAD A GENERAL REGISTER (R2)
EER ?tugsl;wmm , 98PSW :USER MODE!!!,PREV USER MODE'®
MOV $-1,R2 ;PRESET GISTER ‘
INC J#SRO iE R§
Uu0: MTPI  R2 sR2+(USP) +
MOV PSW, R :SAVE STATUS RESULT
CLR nsko :DISABLE KT11
gsns lUP R+2, USP s CHECK THAT smcx POPPED
HLT :ERROR! INCORRECT STACK PTR
&na’a IPRTY7+Z R3 :CHECK STATUS RESULT
HLT -ERROR! INCORRECT STATUS RESULT
;EE qu Ecrsgg n&suu
HLT ' :ERROR! INCORRECT RESULT
SCOPE
:TEST THAT USER CAN LORD USER ADDRESS (VIRT)
!!ll'll!lll!lll!l!!lli{lllll!Ill
VIRT=120000 U&E s;mum. ADDRESS FOR THESE TESTS
PHYS=17200 ONDING PHYSICAL RDDRESS
ii*i!lllll*l*i*lll“!l!‘l“llllli
;DM=2
Hngg "‘"’P‘u”spa"’s" :USER MODE!!!,PREV USER MODE!!
MOV wm R :R2=VIRT ADDRESS
CLR $PHYS :PRESET DATA
INC aosao :ENABLE KT11
UULl: MTPI  (R2)+ s VIRT+(USP) +
CLR J¥5R0 :DISABLE KT1l
ée"g a:qu S :CHECK RESULT
HLT ] :ERROR! INCORRECT RESULT
geng ogsma,na :CHECK AUTO-INCREMEN
HLT ' ;ERROR! AUTO-INCREMENT FAILED
CLR PSW
SCOPE

MOV SUM+PUM,38PSW  ;USER MODE!!!,PREV USER MODE®!
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DBKTCB.P11

1547

00S016

2B

8gEs
2382

E

gﬂ
pma
ha
ar

ek B3

8
&

e

%

1
1529 017200
177572

uua:
177572
120000

017200

170000 177776
177777 010240
177572

120000 uu3:
171020

000802
017202

170000 177776
36

UUM:
177572 UUYA:
;DM=3,PC
170000 177776
77777

1
017200
177572
120000 uus:
170700

177572

HO3

MARCY1l 27(1006) 02-FEB-77 10:00 PAGE 33

CLR

.‘.3?5% ADDRESS
e iBRESET DATA
acsho :ENABLE KT11
-(RY) s VIRT«(USP)+
J4SR0 :DISABLE KT11
ox‘x‘nr,m s CHECK AUTO-DECREMENT
4 :ERROR! AUTO-DECREMENT FAILED
a:gms s CHECK RESULT

;ERROR! INCORRECT RESULT

SUM+PUM,38PSW  ;USER MODE!!!,PREV USER MODE!®!

cusm
:LORD xmex REGISTER

n-l PHYS+2 :PRESET DATA

S4SR0 :ENRBLE KT11

VIRT(R2) s VIRT+2¢(USP) +

PSW, RO : STATUS RESULT
J8SRO 3‘1“5’5&1 xﬁx
SUPTR+2, USP :CHECK THAT STACK POINTER POPPED

pe
$2,R0  ;CHECK SHRRS Real T TECT STACK FIR

44

:ERROR! INCORRECT STATUS RESULT
a:smsm ; ;CI-ECI 'x' 'Enssu.r
. :ERROR! INCORRECT RESULT
CAN LOAD PC
SUM+PUM, 38PSW  ;USER MODE!!!,PREV USER MODE!!
$UUNA, ((SP) :PUT NEW PC ON STACK AS DATA
J4SR0’ ‘ENABLE KTI1
PC s PC+(USP) +

:ERROR! MTPI DID NOT LORD PC
24SRO :DISABLE KT11

lUH+7ngilPSH ;USER MODE!!!,PREV USER MODE!!

wﬁvs

JUSRO :ENABLE KT11

J8VIRT s VIRT*(USP) +

PSW, RO :SAVE STATUS RESULT
85RO :DISABLE KT1l
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DBKTCB.P11 02-FEB-77 09:52

1 000010 MPB  #N,RO ;CHECK STATUS RESULT
1& %1& 68?58“ & L +4
'ﬁ %Hg A05267 010062 mc PHYS Eu:'cxm' &cguscr T P
1607 007116 001401 aso 44
1608 um{ao ouuono7 s ki :ERROR! INCORRECT RESULT
iz°a 007156 983000 &Sas
215 ; DM=7 , PC
isia m{an ! {mouo 177776 :33 m%wsu sUSER MODE!!!,PREV USER MODE!®
1615 %1% 815;.’3 120004 001004 MOV ovfﬁm S8TEMP ;LOAD ADDRESS
1616 007150 00S037 017204 CLR sPHYS+4 :PRESET DATA
igig 007154 00S237 177572 INC aosao :ENABLE KT11
1619 007160 006677 171620 UUB:  MTPI  JTEMP vmw»wsm
165] 007190 002e3r b1720% fhe Sm's""s+~. R RESUL
iest 87 BBned: &‘8
1654 007208 04000 AROR INCORRECT RESULT
s TEST rrp TRUCTI MODE 1
B v oz wromg rose T " S GHHELAED " VAR e o
isa? mmg 012703 i;;s?;a? 1 o-xlna :PRESET GENERAL nscxsren
{g et % 170550 . Eguna B STATUS AFTER MFPI
1631 8% 177572 CLR 3SR '8‘1‘&; r?ivom NANAGEMENT
ig 007232 07e: 022702 170010 gEm nﬂwwu,na :CHECK STATUS AFTER MFPI
1634 00724 HL 4 :ERROR! INCORRECT STATUS AFTER MFPI
in ; 00 02706 000576 gEn; u%m-a,usp :CHECK THAT STACK WAS PUSHED
{63 007520 00%or6 ol ERECR. REGULT o1 STRCK PTR
1639 %g 1401 BEQ .+4
{w : g(.ctrm :ERROR! INCORRECT RESULT
1642 pbaa |
ig:g ; Eﬁg THAT MFPI CAN GET DATA FROM A USER VIRTUAL ADDRESS
U3 B G T IR [y MME oy o
1647 012702 120000 MOV kar R2 :R2=VIRTURL RDDRESS
1648 007302 00S037 017200 CLR #PHYS :PRESET PHYSICAL RDDRESS
1223 005237 177572 INC t s%z MORY MANAGEMENT
1 %?ﬂ N0652¢ UUF2:  MFPI mg')'? )«ﬁm
1651 14 008037 177572 CLR J4SRO :DISRBLE MEMORY MANAGEMENT
1§ ﬁ 005716 ;Er (wusm : CHECK RESULT
i 86386 HL : : ERROR! INCORRECT RESULT ON STACK
{% uurm:ae mmwm 120002 g{m; cxsnr+a,ne s CHECK AUTO INCREMENT
igssg g& ooooug e EquTa I;SH :ERROR! AUTO INCREMENT FAILED
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DBKTC8.P11  02-FEB-77 09:52
isss 007342 104000 SCOPE
. =q
iﬁ 007344 012767 170000 170424 e MOV SUM+PUM, PSW ;USER MODE!!!,PREV USER MODE!!
il 801@ ; 1% pravry Rov :3%&?55035’ ;R4=VIRTUAL ADDRESS+2
4
i666 % Lo - R 4
UUFY: I -( -(
1668 007376 00S037 177572 CLR J¥SRO o mmmmm
1 022704 120000 CHP SVIRT,RY s CHECK AUTO-DECREMENT
16 % 3014 BEQ .44
1671 10 00000C HLT s ERROR! AUTO-DECREMENT FAILED
i" ﬁiﬁ m EET (USP) :CHECK RESULT
1674 16 HL ;ERROR! INCORRECT RESULT
f2§ 007420 104000 SCOPE
{2% 12767 | 170346 . MOV SUM+PUM, PSW sUSER MODE!!!,PREV USER MODE!!
{(gg % 8{5%-,;. 1% 177776 m :Elhiams" - th
u]7|| lllll"
1 m @ o;g% CLR sPHYS+2 sﬁnm ss omn
issa 007452 006SH2 izoouo UUFB #"31 gxnsnum (USP)+VIRT-2
3 MANAGEMENT
i s B R e  HERLER
1686 001401 BEQ ref
1688 O07u78 DOoTie o W EREoR RESULT et STRCK FTR
1689 OOMM7G DoTab: g B
1 ﬂ :ERROR! INCORRECT RESULT
170272 C PSW
isqa .
{m s TEST ;cmr MFPI OPERATES PROPERLY US PC IN DESTINATION
xg 12767 170000 170262 ' ' MOV SUM+PUM, PSW :USER MODE!!!,PREV USER MODE!!
16 %?i'& &Jsoas 177776 CLR -2(UsP)’ J
1698 007520 012737 177777 017200 MOV 8-1, JUPHYS
1% 177572 INC J8SR0 :ENABLE MEMORY MANAGEMENT
1 120000 UUFLl: MFPI  Q8VIRT : = (USP) +VIRT
{701 177572 ckg ~ ?uspusno) &I‘Sﬂu‘ ERE&HORY MANRGEMENT
1708 B0 B8iast B R
1704 00754 000000 HLT ;ERROR! INCORRECT RESULT
1705 007550 104000 SCOPE
1708 . DMz, PC
1708 007552 012767 170340 170216 ' ' MOV SUM+PUM+PRTY? , PSW sUSER MODE!'! PREV USER MODE!®
1709 % % 77777 177776 MOV 8-1,-2(USP)
g}o 6t 1%'gou (I:lﬁCR gwﬁv Eneser PHYSICAL noonfés DATA
[} | mz
mg % 1 ?5 UUF12: MFPI v,'i““ ?ﬁ%»ﬁa"?"'
1713 00780z 1 CLR J4SRO oxsnaLE MEMORY MANAGEMENT
1714 007606 005716 ST (USP) : CHECK RESULT
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n "

;ERROR! INCORRECT RESULT

; BREEHE R R [MPORTANT  NOTE 530353 30 50 304 00 30 4 30 0 3 00 0 30 0 2 2

END:

SENDAD:

DONE1:

:NO CGIF?LGED BETWEEN 16600-17776

&3 fcm.uooo

BEQ DONE

NP IN

TST8 PQ

Rov 1P8

e %3%

ROV & 77 P8

TSTB #s

MOV awa R2

go DONE |
SET

JSR 7,(2)

i

INP START

.END

FIRST PRSS?
'VES, SKIP mmuous THIS TIME
: INCREMENT PRSS COUNT

T ENBLE ITERATIONS ON LATER PASSES
BELL

;PRINT *#* FOR PRSS INDICARiION

; OUTPUT NULL CHARACTER

;MONITOR_LORD?
sNO, CONTINUE

;RETURN TO MONITOR

;RESTART
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