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IDENTIFICRTION

e e G e e e o e

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

PRODUCT NAME:  MTPI/MFPI WITH MEMORY MANAGEMENT
DATE RELEASED: MARCH, 1977

MAINTAINER: DIARGNOSTIC GROUP

COPYRIGHT 1972,1877 BY DIGITAL EQUIPMENT CORPORATION
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION RSSUMES
SSCGEEPONSIBILITY FOR ANY ERRORS THART MAY APPEAR IN THIS
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER R
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH
THE TERMS OF SUCH LICENSE.
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT
THAT IS NOT SUPPLIED BY DIGITAL.
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1.0 RBSTRACT

;ggSRﬂﬂ D?KTE TESTB THE HFP AND HTP& {NSTRU TIONS WITH MEMORY

GEMEN NRBLED. THES INSTRUCTIONS ARE EXECUTED IN ALL
COMBINATIONS OF CURRENT MODES AND EQUAL OR LOWER HEIRARCHY
PREVIOUS MODES.

e.0 REQUIREMENTS

e.1 EQUIPMENT

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

2.2 STORAGE
PROGRAM STORRGE - THE ROUTINE USES MEMORY 0-17777
3.0 LORDING RND STARTING PROCEDURE

LOAD PROGRAM INTC MEMORY USING RBS LOADER

LORD RDDRESS 200

PRESS START.

THE PROGRAM WILL LOOP AND RING BELL ON COMPLETION.

4.0 SWITCH SETTINGS
5.0 SUBROUTINE ABSTRACTS
5.1 HLT

THE HLT (HALT) INSTRUCTION IS EXECUTED WHEN AN ERROR IS
DETECTED. NOTE THAT THE HLT (HALT) INSTRUCTION TRRPS TO LOC
10 IN USER MODE. 1IF R HLT (HALT) INSTRUCTION IS EXECUTED _IN
THESE MODES THE TRAP IS TAKEN AND THE PROGRAM RETURNS TQ THE
HLT IN KERNEL MODE AND HALTS. NOTE: THE USER STACK POINTER IS
NOT RAFFECTED. FURTHER _TESTING SHOULD NOT BE CONTINUED (BY
PRESSING CONTINUE). THE TEST SHOULD BE RESTARTED EITHER AT
THE PREVIOUS SCOPE OR RT 200.
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S.2 SCOPE

THE SCOPE (EMT) SERVICE ROUTINE STORES IN Rl THE PC OF THE
LRST TEST SUCCESSFULLY EXECUTED AND MAY Bt USED RS AN AID IN

GGING IF THE PROGRAM ’?8"85' HRRDWARE
?E?EUR%. R BRANCH ?NSTRUCT N_MAY BE ISEERTED AT THE SCOPE
LOCATION TO THE PREVIOUS SCOPE (EHT) INSTRUCTION TO

KL TR0k FoIRERs 10 T 1R IRFTIAL SETTINGS (SEE SEC 8.8 NG

ENTERS ERCH TEST IN KERNEL MODE PREVIOUS KERNEL MODE. ALL
TESTS MAY BE RESTARTED AT THE PREVIOUS SCOPE.

6.0 ERRORS

THE TEST HALTS WHEN AN ERROR IS DETECTED AND DISPLAYS THE PC+2
OF THE MLT (MALT) 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 7O THE PREVIOUS SCOPE. NOTE: 1IF THE ERROR IS
INTERMITTENT THE TEST WILL DROP THROUGH THE HLT AND CONTINUE
TO THE NEXT TEST.

6.3 MEMORY MANRGEMENT ABORT ERRORS

IF AN ABORT OCCURS (EXCEPT WHEN A TEST EXPECTS AN RBORT) THE
PROGRAM WILL TRAP. THE TRAP SERVICE ROUTINE SAVES THE
CONTENTS OF SRO IN LOCATION SSROT, CLERRS SRO, JUMPS T0
LOCATION 252 AND HALTS. T0 DETERMINE WHICH TESY CAUSED THE
ABORT EITHER EXAMINE THE KERNEL STACK OR_ EXAMINE Rl (Rl
CONTRINS THE PC OF THE FIRST INSTRUCTION IN THE TEST).




FO1

OBKTC-B MTPI/MFPI WITH MEMORY MAMAGEMENT MACY!l 27(10086) 02-FEB-77 10:00 PAGE S
DBKTCB.PL1 02-FEB-77 09:52

7.0 RESTRICTIONS
7.1 STARTING RESTRICTION
NONE
OPERATIONAL RESTRICTION
NONE
8.0 MISCELLANEOUS
IF T PROGRAM 1S __IN THE TRRP/INTERRUPT VECT?R RREQ

(0-1000),  EXAMINE GIS ER (THE  KERNEL
CONTAINS' THE RDDRESS PC OF THE INSTRUCTION THRT

CAUSED THE _TRAP RBORT IS STORED. SEE ALSO R1 (Rl SPECIFIES
THE LRST TEST COMPLETED).

B.1 NOTE THRT THE PROGRAM TRGS EACH MFPI INSTRUCTION UNDER TEST.
THE TRG DENOTES CURRENT SPACE, 'PREVIOUS’ SPACE. FOR EXRMPLE:

1) KUINM:
2) UUIZ:

DENOTE :

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

NOTE nﬁgo THAT MEMORY MANAGEMENT Eg E 8NhY WHEN THE
MFPI/MTPI INSTRUCTION BEING TESTED IS EX UTE ND IS OFF AT
RALL OTHER TIMES.

~J
fu
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8.2

8.3

8.4

8.5

STACK POINTER

THE STRCK POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUES
KERNEL =1060
USER = 600

gggpg?E RESET TO THESE VALUES AT THE START OF ERCH SUBTEST (BY

PRSS COUNT

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

DEBUGGING TIPS

WHEN THE FAILING SUBTEST HAS BEEN ISOLATED, REPLACE THE FIRST
WORD OF THE MTPI INSTRUCTION WITH A BR SELF (000777), AND
START THE SUBTEST AT THE PREVIOUS SCOPE. STOP THE PROGRAM
(SINGLE INSTRUCTION) RE TOR H; Repknc§o INSTRH ;?

USING THE MARINTENARNCE C TEP THE FRAILING INST ok

dlan Goch  SltR, SRIE (RRERUIG e Ty T T
SUCCESSFUL IN FINDING MOST MEMORY MANAGEMENT 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 MRNARGEMENT MAP

BEFORE USING THIS PROGRAM.
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204
20s
206
207
208

209
210

mn
[ =3
i

oo
P Dt Pt Pt Pt Pt ot e
OO~NoTNLWwn

220

000000
000001
000002
000003
00000M
00000S
000007

000006
000006

000001
000004
000010
000340
000200
000000
140000
030000

000010
000024
000030
000250

177776
1777274
177560
177562
177564
177566
177570

MARCY11 27(1006)
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; SEGMENTARTION TEST. THIS TEST TESTS THE MTPI & MFPI INSTRUCTIONS.

: GENERAL REGISTER ARSSIGNMENTS
RO=%0

Ri=%]
Re=%2
R3=%3
R4=%y4
RS=%5

PC=x7
:STACK POINTER REGISTERS
KSP=%b

Us.'=%6

; STRTUS EEGISTER BIT RSSIGNHENTS

Z2=4

N=10
PRTY?=340
PRTY4=200
KM=000000
UM=140000
PUM=030000

; VECTOR ADDRESSES
ERRVEC=10
PFVEC=24
EMTVEC=30
MMVEC=250

;REGISTER RDDRESSES
PSW=177776
SLR=177774
TKS=177560
TKB=177562
TPS=177564

TPB=177566
DISPLAY=177570

; KERNEL STACK POINTER
:USER STACK POINTER

Y BIT
ZERO BIT
INEGATIVE B
:PRIORITY LE

:PRIORITY LE
;KERNEL MODE

SUSER MODE
:PREVIOUS USER MODE

T
VEL 7
VEL Y

; ADDRESS OF ERROR VECTOR

: ADDRESS OF POWER FQIL TRAP VECTOR
: ADDRESS OF EMT VECTO

: ADDRESS OF MNGT ERROR TRAP VECTOR

; RDDRESS OF STATUS REGISTER
:RDDRESS OF STACK LIMIT REGISTER
: ADDRESS OF KEYBOARD CSR
:ADDRESS OF KEYBOARD BUFFER

: ADDRESS OF TELEPRINTFR CSR
:ADDRESS OF TELEPRINTER BUFFER

: ADDRESS OF CONSOL DISPLAY REGISTER
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-l

021060
000s00

177572
177574
177578

177600
177602
177604
17760
177610
177612
177614
177616

177640
177642
177644
177646
177650
177652
177654
1776586

172300

172314
172316

172340
172342
172344
172346
172350
172352
172354
172356

; INITIAL STACK POINTER SETTINGS
KPTR=1060

101
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= ;BOTTOM_OF KERNEL STRCK

UPTR=600 :USER STACK SETTING
ii*ii*ﬁii*!i!ﬁ*!ii****ii****ingfsi}***!&*i*li*i*il***ii***liiii!}&;
: THE KERNEL & USER STACK POINTER ARE AT PHYSICAL 1060 8 0600
EHEHEHHEHEHEHEHHEHEHEHH HHEHEHEHHHHOHEHEHHEHE R HEHOH R R

HNGTHENTRTION ngISTER RDDRESS REBIGNHENTE
DRESS OF SEGMENTATION REGISTER SRO
SRI 177574 ; " * * * SRl

SR2=177576 ; " " '. " " SR

UPDR0O=177600 s USER PDR’S ‘.
UPDR1=177602
UPDR2=177604
UPDR3=177606
UPDR4=177610
UPDRS=177612
UPDRE=177614
UPDR7=177616

UPARO=177640 :USER PAR’S
UPAR1=177642
UPRR2=177644
UPAR3=177646
UPARY=177650
UPARS=177652
UPARB=177654
UPAR7=177656

KPDRO=172300 ; KERNEL PDR’S
KPDR1=172302
KP8R§=17E304
PDR3=172306
KPOR4=172310
KPORS=172312
KPDRb=172314
KPDR?=172316

KPARD=172340 ;KERNEL PARR’'S
KPRR1=17234¢
KPQR§=17 J44
KPAR3=172346
KPARY=172350
KPARS=172352
KPARE=172354
KPAR7=172356
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29}
e sRCCESS CONTROL FIELD DEFINITIONS (IN POR)
aea 000006 RuW=6 :RERD & WRITE
?&? ;INSTUCTE'O%{ EgU?TES
Egg ?83888 SEOPE=EHT :SCOPE IS AN EMT TRARP INST.
299
300 000000 .=
301 000000 0G0002 .42
302 000002 000000 HALT
303 000004 000006 .42
304 000006 000000 HALT
305 000010 000012 .42
306 0000i2 000000 HALT
307 000014 0000)& +2
308 000016 000000 HALT
309 000020 000022 .42
310 000022 000000 HALT
311 000024 000026 .42
312 000026 000000 HALT
312 000030 000032 +c
314 C00N32 00CCa0 HALT
315 0000M 000036 +2
316 000C36 000000 HALT
317 000040 000042 +2
318 000042 000000 HALT
319 0000M4 00UDY6E .42
220 00004 000000 HALT
321 0000S0 0000S2 .42
322 000052 000000 HALT
323 0000S4 % . +2
324 0000S6 HALT
325 000060 060062 .42
326 000062 003000 HALT
327 000064 000066 .+2
328 000066 000000 HALT
328 000070 000072 Ry
330 000C72 0000GD HALT
331 000074 000076 +c
332 000076 000000 HALT
333 000100 000102 +2
334 000102 000000 HALT
335 000i0d4 000106 +
336 000106 000000 HALT
337 000110 Q00112 +2
338 000112 000000 HALT
339 000114 Q000116 .+C
340 000116 000000 HALT
341 000i120 000122 +2
342 000122 000000 HALT
343 000124 000126 .42
344 000126 HALT
345 00C130 000132 .2
346 000132 000000 HALT
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M7
348
349

SEEEEREE R ERAE L L SR RERERRRE Lt -t ulafrdida it

888

§£§§

88
&

o

8
7

i

:

H IR TR RIEE EL S
8

e P

;
:

0
000312 000000

—-——— —
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. 42
HALT

KOl
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000314
000316

000200
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000316
000000
000322
000000
000326

000000
000332

000010
000400
000030
000432
000250
00082

000046
007730
0000S2
000000
000200
000167 000664

MRCY1l 27(1006)
.+

HALT

.*
HALT

.=ERRVEC
.WORD SHLT
.=EMTVEC

.WORD  SCOPER
.=MMVEC

.WORD MMERR

.=46

SENDARD

.=5¢

000000

.=200

JMP START

LO1

02-FEB-77 10:00 PAGE 1l

; SET USER HALT TRAP
; SET SCOPE (EMT) TRAP VECTOR
;SET SEG. ERROR TRAP VECTOR

;GO START TEST
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B4y
:32 000400 .=400
447 USER HALT TRAP ssnvxcs ROUTINE
N48 000400 162716 000002 SHLT: sug
49  00040M 000000 1S a(k
NS0 000410 O01N40M BEQ snLrn
NSl DOOM12 usa71g ?ggous ADD ge,(xsp>
25 BORS RRdel 1TARBY oocooe swe: BT RUM, 2(KSP)
454 000430 000002 RTI
42k
N57 \ .SCOPE (EMT) SERVICt ROUTINE
458 000432 011601 SCOPER: MOV (KSP),R1
459 000434 012706 001060 MOV #KPTR KSP
460 DOO440 CLR -(KSP’
461 000MM2 010146 MOV R1,-(KSP)
462 0OOYMM 012746 000600 MOV $UPTR. = (KSP)
43 000450 012737 030000 177776 MOV $PUM, S8PSU
464 000456 006676 MTPI  USP
:gg 000460 000002 RTI
467 EGHENTRTION ERROR SERVICE
468 00042 013767 177572 000312 hne MOV 34SR0, SSROT
469 000470 005037 177572 CLR 35RO’
:;? 000474 000137 000252 INP JWMMVEC+2
Y72 001000 .=1000
473 . TAGS
4794 001000 000000 fonT: O
475 001002 000000 GSROT: O
476 001004 000000 TEMP: O
477 001014 .=.+b
478 001014 0O000QO FTITLE: O
479 001016 000000 PASCNT: O

02-FEB-77

10:00 PAGE 12

; ADJUST PC
$CHECK IF HLT CRUSED TRAP

RESTORE PC

T6
KERNEL MODE ON RETURN
: RETURN

; SAVE RETURN ADDRESS IN Rl
:SET KERNEL STACK PTR

; PREVIOUS USER MODE
:SET USER STACK PTR
'RETURN & START NEXT TEST

; SAVE SRO

; CONTRINS PRSS COUNT
: CONTRINS SSRO CONTENTS ON ERROR

; TITLE FLAG

. — M ——— - .-
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. 481
482
:ga 001070
48S 001070 000240
o loe pErer i777ie
& RiE B
489 001104 0237g; 000042
490 001112 001M
491 001114 012700 001146
¥92 001120 Cl2767 00000
493 001126 105767 176432
ie BHE 178
E Bs e
1% BiiM 6%
499 00%{“6 00S01S 052{15

14
111
S02 001l 440
S03 001176 (20054 O41104
gg; 001204 026503 006502
121
o RISIE B bolokd
S08 00l2ge lﬂqﬂgg
509 001224 O0le7 000462
510 001232 005037 000252
511 00123 000240
512 001240 00S037 177572
513 001244 012702 177600
Si14 001250 Q12703 000010
S1S 00125M 4
S16 001256 077302
517 001260 012702 177640
518 001264 012703 000010
S19 001270 005022
S20 001272 077302
521 001274 012702 172300
S22 001300 012703 000010
523 001304 00S022
524 001306 Q77302
625 001310 012702 172340
26 001314 012703 000010
527 001320 005022
628 001322 077302
29 001324 012767 073006
630 001332 012767 000006
831 001340 012767 077406
532 001346 012767 000006
oy R B
D01 7 1

S35 00136 012767 000167
€3 001374 012767 007600

MAMAGEMENT

000046

177666

176234
176230

170760
170754

. START
$TART:

18:

TITLE:

BEGIN:

NO1

MACY11 27(1005) 02-FEB-?7 10:00 PAGE 13

.=107
SEGHEN?RTION TEST-SS
NOP
CLR ICNT
TST FTITLE
BNE BEGIN
CMP 142, 46
BEQ BEGIN

MOV $TI1TLE,RO
MOV el FTItLE
1STB TPS
BPL 18

(0)
BEG BEGIN
MOVB (g)+,rpa
BR !

PASS COUNT
EcPRINTED’

ﬁ% AUTOMATIC MODE?
ODRESS

:CLER
:HAS TITCE BE
:YES, SKIP TI
<ARE WE IN RC
. YES, SKIP TI
s GET MESSAGE
+SET FLRG

D=4~ D

:END OF MESSAGE”

!YES, GET OVER THE ASCII
' PRINT CHARACTER

G0 DO THE NEXT ONE

"ASCIZ <16)<12>aMTPI/MFP WITH MEM MAN, DBKTC-BI<15><12>

.EVEN

CLR S8PSK

MOV sKPTR, KSP
SCOPE

MOV SMMERR, J8MMVEC
CLR JsMMVEL+2

NOP

CLR JSR0

MOV $UPDRO, R2
MOV $10,R3
S
MOV $UPRRO,
MOV #10,R3
CLR (R2}+

SOB R3,.-

MOV sKPDRO, R2
MOV $10,R3
CLR (R2)+

SOB R3,.-

MOV $KPARD, R2
MOV $10,R3
CLR (R2)+

R3,.-2
MOV 873006, KPORO
MOV 86, KPDRE
MOV 877406, KPOR?
MOV 86, UPDRY

MOV 8167, KPARG
MOV 7600, KPAR?

:KERNEL MODE!!! PREV KERNEL MODE!!
:SET KERNEL STRCK PTR
:SCOPE SETS UP ALL STRCK PTRS

sKERNEL MODE ON SEG ABORT
: CLERR MEMORY MANRGEMENT REGISTERS

;RW,UP 167 BLOCKS
:RiW,UP 1 BLOCK
+RW,UP 200 BLOCKS
:RiW,UP 1 BLOCK

'RW, UP 6oghocx

: VAzPA=0000-12077

! vA=140000-140077 ; PA=16700-16777

! VA=160000-177776, PR=7650000-777776
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537
538

001402 012767 000173
001410 012767 000172

| DBKTC-B NMTPI/MFPI WITH HEHggY MAMAGEMENT

176240
176234

BO2
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v #173, UPARY
MOV 8172, UPARS

: VAR=100000-100077/PR=17300-17377
' VA=120000-120077 /PA=17200- 17277
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539
5S40
541
542 016600
S43 016600

S47 001416 005016
S48 001420 012702 177777
Egg 001424 00S237 177572

551 001430 006602 KKQ:

SS2 001432 016703 176340
SS3 001436 00S037 17757¢
Sc4 DOI4W2 022706 001062

555 001446 001401

SS6 001450

557 001452 000004
558 001456 001401

559 001460

S60 001462 00S702

S61 001464 001401

See (001466 000000

563 001470 104000

564

56S

5bb

567

568

569 001472 00S016

§70 001474 012702 016600
§71 001500 012737 177777 016600
g;% 001506 00S237 177572
S74 00I1S12 000277

575 001514 006612

S76 001516 016703 176254
S§77 001522 00S037 177572
578 001526 022706 001062
579 001532 001401

580 00153 000000

581 001536 122703 000005
582 001542 001401

583 001544 000000

S84 00154 005737 016600
58S 001552 001401

86 001554 000000

587 001556 104000

588

589 :
S90 001560 012737 000000 177776
691 001Ske 012716 177777
5§32 001572 01270¢ 016600
593 001576 005037 016600
594 001602 005237 177572

KKl1:

coe
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SCOPE

TEST THRT MTPI
i OM=1

CLR
MOV
Mov
INC

SCC

INC

s TESTS KKO-KK16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV KERNEL MODE.

-KERNEL VIRTUAL ADDRESS FOR THESE TESTS
: CORRESPONDING KERNEL PHYSICAL ADDRESS

LR R R
VIRT=16600

PHYS=16600
}ili&iiiiiiii*iii****iiili!iiili

; TEST TH@IRHTPI CAN LORD A GENERQL REGISTER (R2)
MOV
INC

MTPI
MOV
CLR
cMP

(KSP) T 0 ON KERNEL STACK
8-1,.R2 PRESET REGISTER

335R0 'ENABLE KT1!

R2 :R2+ (KSP)+

PSW,R3 s SAVE srnrus RESULT
38530 :DISABLE K

: CHECK THRT STQCK POPFED

RROR! Incoanecr STACK PTR
$2,R3  ;CHECK s?nrus RESULT

.44
:ERROR! INCORRECT STATUS RESULT
Re t CHECK RESULT

.+4
: ERROR! INCORRECT RESULT

$KPTR+2, KSP
4

CAN LOAD KERNEL ADDRESS (VIRT)

(KSP) .PUT 0 ON KERNEL STACK

OVIRT R2 -R2=VIRT ADDRESS
1. JkPHYS .PRESET DATA

ansho *ENABLE KTl

(R2) s VIRT+(KSP) +

PSW,R3 : GAVE STRTUS RESULT

31SR0 : DISABLE K

: CHECK THﬂT STRCK POPPED

:ERROR! INCORRECT STACK PTR
' CHECK STRTUS RESULT

:ERROR! INCORRECT STATUS RESULT
a:qus s CHECK RESULTY

:ERROR! INCORRECT RESULT

sKPTR+2, KSP
.+

#Z+C,R3
.4

80, J8PSH :KERNEL MODE!!! PREV KERNEL MODE
s-1, (kSP) 'PUT #-1 ON KERNEL STACK

oVIhT R2 *R2=VIRT ADDRESS

8PHYS :PRESET DATA

S¥SR0 ENRBLE KT11

- ———— —
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3
597
S8

2RIRRZERERS

ooocrorororororoor
P o Pt s s et o e e e
ODONVNONLWO—O

R RRRERRERRRRRRRRRER
8888 BSB88888888 8888 BS

001606
001610

001702

®

N NN
— b e
QU‘ND

Pt s Pt Pt Pt Pimt PucS Pt Pt Prut Pt Pousd it

g PIRFEARRE

s Pt Pt pn
~
ol

006622
00s037

o
40

022702
4

005067
104000

012716
012702
012737
005037
005237

005737
001401
000000
104000

12737
12716
012702
012767
005037

0o

006652
005037
005237
001401
000000

005067
104000

177572
016600

016602
176136

\77277
001004
016604
016604
177572

177572
016604

016602
177777

177572

177572
016600

016600

000000
177727

001010
016600
016600
177572

177572
016600

175740

001004

016600

177776

177002

KKe:

; DM

KK3:

3

:OM=Y

KKY:

0y

KKS:

5
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MTPI
CLR
INC
BEQ
HLT
cHP
BE

HL
CLR
SCOPE

MOV
MOV
MOV
CLR
INC

MTPI
CLR
1NC
BEQ
HLT
SCOPE

D02

02-FEB-77 10:00 PAGE 16

(R2)+
J8SR0
a8PHYS
.4

SVIRT+2,R2
.44
PSW

$-1, (KSP)
$TEMP R2
sVIRTH4 JETEMP
J8PHYS+4

3%SR0

d(R2)+
#SR0
SPHYS+Y
.44

(KSP)
sVIRT+2 RY
-1, JuPAYS
38SR0

-(RY)
d#SR0
$VIRT,RY
.44

JRPHYS
.44

80, I8PSW
8-1, (KSP)
STEMP+4 R2
$VIRT, TEMP+2
J8PHYS

S#SRO

d-(R2)

J8SR0
J#PHYS
.4

PSK

s VIRT+(KSP}+
:DISABLE KT11
s CHECK RESULT

;ERROR! INCORRECT RESULT
; CHECK AUTO-INCREMENT

; ERROR! RUTO-INCREMENT FRILED

;PUT 8-1 ON KERNEL STARCK
;LORD INDIRECT ARDDRESS

{BRESED DATA
{ENABLE KT11

; VIRT+4¢ (KSP) +
+DISRBLE KT1l
s CHECK RESULT

; ERROR! INCORRECT RESULT

UL e ST

PRESET DATA
:ENABLE KT11

s VIRT+(KSP )+
; OISABLE KT1l
; CHECK AUTO-DECREMENT

; ERROR! RUTO-DECREMENT FAILED
; CHECK RESULT

; ERROR! INCORRECT RESULT

- KERNEL ngns:ze PREV KERNEL MODE
'PUT 8-] ON KERNEL STACK

:LOAD INDIRECT ADDRESS

:LORD RDDRESS

PRESET DATA

: ENRBLE KT11

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

; ERROR! INCORRECT RESULY
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DBKTCB.P11

651

652
o
S B
656 002054
657 002062
658

659 002066
660 002372
661 002076
bb2 002102
5 B

U

bbS aigll
ggg 002116
5 &g
669 002126
670 002130
671 002132
672

673

674 002134
675 002140
676 002144
677 0C21S2
678 002156
579

680 002162
681 002166
682 002172
683 002176
684 002200
685 002202
686

687

688

689 002204
630 002210
691 002214
632

693 002220
694 002222
635

69 002224
697 002230
638 (02232
699 002236
700

701

702 002240
703 002244
704 002250
705

70t 002254

012737
005016
012702
012767
005237
006662
016700
005037
022706
001401
1

001401

001401
000000
104000

012716

001401
000000
104000

012716
005037
005237
006617
000000
00S037
000765
005037
104000
012716
005067
005237

00eb27

000000

000002
177777
177572

016600
175700
177572
001062

00000M

016602

172277
000002
016600
016600
177572

001006
177572
016600

000403
002222
177572

177572
177572

177777

000006
177572

1772776

014520

001010

-
-

!

KKb:

:DM=7

KK?:

TEST TgﬂT MTPI

kKloa

KK10:
KK10R:

MACY1l 27(1006)

Mov
CLR
MOV
MOV
INC

MTPI
MOV
CLR
CNP
BEQ
HLT
CMPB
f
4
BEQ
HLT
SCOPE

MOV
MOV
MOV
CLR
INC

MTPI
CLR
INC
BEQ
HLT
SCOPE

Moy
CLR
INC

MTPI
HALT

CLR
BR

CLR
SCOPE

.0M=2, PC
MOV

KK11:

CLR
INC

MTPI

EO2

80, J8PSW
(k5P)

82, Re

-1 PHYS+2
3¥SR0

VIRT(R2)

8KPTR+2, KSP
44

82,R0  ;CHECK st

. +4
dUPHYS+2
.44

u-1 (KSP)
svinr JETEMP+Y
J8PHYS

J4SR0
JTEMP42(R2)

J#SRO
JIPHYS
.+

CAN LORD KERNEL
#403, (KSP)

02-FEB-?7 10:00 PRGE 17

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

'LORD INDEX REGISTER

:PRESET DATA

‘ENABLE KT11

s VIRT+2¢(KSP) +

: SAVE STQTUS RESULT

:DISABLE KT11

:CHECK THAT STACK POINTER POPPED

TugﬂRigﬁc?RRECT STACK PTR

; ERROR!? IN&SRREST STRTUS ReSULT

; ERROR! INCORRECT RESULT

:PUT #-1 ON KERNEL STACK
:LOAD INDEX REGISTER

: LORD ADDRESS

:PRESET DATA

; ENABLE KT11

; VIRT«(KSP) +
:DISHBLE KT1]
:CHECK RESULT

; ERROR! INCORRECT RESULT

:PUT BR .+10 INST RS DATA ON STACK

askk{0R;PUT HALY FOLLOWING MTPI

J#SRO
(PC)
J8SR0

KK108
JH#SRC

1. (KSP)
kaln
Q45RO

(PC)+

;ENABLE KT11

; KK10R+(KSP) +

:ERROR! MTPI DID NOT POP BR .+10
s INTO KK10R

: DISABLE KT)1

:LOOP TEST IF ERROR

;DISABLE KT11

+PUT #-1 ON KERNEL STRCK
:ENABLE KTl11!
s (PC) 4+ (KSP) +
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DBKYCB.P11

707

002256
002260
002264

i

02-FEB-77 09:5¢2

00Sa67
401

1

177572
177766

277993

016600
177572

17850

177572
000010

014230

175416

000000
000401

000004
177572
177572
177764
177777

177572

014140
175326

bo1ges
00000S

016604

177776

177776

014152

FO2
[ .
MACY1l 27(1006) 02-FEB-77 10:00 PAGE 18
KK11R: O
CLR J4SR0 sDISABLE KT1]
INC .~B :CHECK THAT onrn POPPED TO
BEQ "4y ESRRSCT ADDRESS
HLT
SCOPE
;on:a,Pc" v 0 4P NEL MQDE!!!,PREY KERNEL MODE
l §
ngv EH 55? $-1 SH KERNEL gTQEK
CLR aupﬁvs
INC J4SRO :ENRBLE KT11
KK12: MIPI sVIRT KSP
MOV SW, RO § rus RESULT
CLR J¥SR0 DISRBLE KT11
CHPB  MYRO ;CHECK SYATUS RESULT
HLT :ERROR! INCORRECT STATUS RESULT
INC PHYS : CHECK RESULT
BEQ .44
HLT :ERROR!  INCORRECT RESULT
CLR PSW
SCOPE
; OM=4,PC
MOV %0, J¥PSW . KERNEL MODE!!! PREV KERNEL MODE
MoV 401, (KSP) :PUT BR .+4 ON STACK AS DATA
MOV KK13 R2 ;SAVE nT#I Insrnucrlon
INC 33SR0 ,ENRBLE K
KK13: MTPI  -(PC) s=(PC)+(KSP)+
HALT : ERROR! HTPI - (PC) FRILED
CLR J¥SR0 :DISABLE KT1
MOV R2,KK13 ;RESTORE’ Iusrnucrxon
SCOPE
;OM=6,PC
CLR (KSP) :PUT O ON KERNEL STACK
MOV 1,PHYS+4
INC aasho :ENRBLE KT11
sgc
KK14: MTPI  VIRT+Y4 s VIRT+4+ (KSP) +
MOV PSW, R3 snvs STRTUS RESULT
CLR 38SR0 ;
ggz IKﬁTR+2 KSP CHECK HAT srncx PTR POPPED
HLT ROR! INCORRECT STACK PTR
ggza uz+c R3 ;CHECK st? PRAgiORREC
HLT ;ERROR!  INCORRECT srnrus RESULT
B auphvsey ANERRRRELD
BEQ ,+4
HLT :ERROR! INCORRECT RESULT
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763 002504 104000 SCOPE
;g; :DM=7,PC
766 002506 005037 177776 CLR aspsu :KERNEL MODE!!! PREV KERNEL MODE'!
767 ggsgxs 015;59 77777 MOV -] :PUT #-1 ON KERMEL STACK
768 16 01 16604 001004 MOV cv1h7+q aorsnp *LOAD RDDRESS
769 002524 00S037 016604 CLR J8PHYS+4 - PRESET DATA
;;? 002530 005237 177572 INC 3¥SR0 . ENRBLE KT1]
772
773 002534 006677 176244 KK15: MTPI  QTEMP s VIRT+4+ (KSP) +
774 002640 00S037 177572 CLR 3¥SR0 :DISABLE KTil
775 002544 005237 016604 INC ¥PHYS+4 :CHECK RESULT
776 002550 001401 BEQ peh
777 002552 000000 HLT :ERROR INCORRECT RESULT
778 002554 104000 SCOPE
45
781 :CHECK THAT MTPI cnn SET STACK PTR
782 002656 012737 000000 177776 MOV $PSW : KERNEL MODE!'!,PREV KERNEL MODE
783 D02Se4 005016 CLR (xsp) :PUT 0 ON KERNEL STACK
;gg 002666 005237 177572 INC J%5R0 'ENABLE KT11
786 002572 006606 KK16: MTPI  KSP : KSP+ (KSP) +
787 002574 005037 177572 CLR S¥SR0 sDISABLE KTI!
788 002600 005706 TST KSP :CHECK STACK PTR
789 mg&gﬁ 001401 BEQ .Y
790 00 000000 HLT : ERROR!
791 002606 012706 001060 MOV $KPTR, KSP :SET KERNEL STACK PTR
;gg 002612 104000 SCOPE
794 . TESTS KUQ-KUL6 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV USER MODE.
795 : TEST THAT MTPI CAN LOAD A GENERAL Rscxsrsn (R2)
796 002614 012737 030340 177776 MOV #PUMIPRTY?, JUPSH ERNEL MODE!'! PREV USER MODE!!
797 002622 005016 CLR (KSP) -PUT O oﬁ KERNEL STRCK
798 002624 012702 177777 MOV :PRESET REGISTER
533 002630 005237 177572 INC acsko :ENRBLE KT11
80 002634 006602 KUO: MTPI  R2 :R2+ (KSP) +
802 00263 016703 175134 MOV PSW,R3 : GAVE srnrus RESULT
803 0026¥2 005037 177572 CLR J8SR0 :DISABLE KT1l
80N 002646 022706 001062 CHP $KPTR+2, KSP ' CHECK THAT STACK POPPED
805 002652 001401 BEG L+
806 002654 000000 HLY :ERROR! INCORRECT STRCK PTR
807 002656 122703 000344 CMPB  #PRTY7+42,R3 ! CHECK STATUS RESULT
808 002662 001401 BEQ .+
805 002664 000000 HLT :ERROR! INCORRECT STATUS RESULT
810 002666 005702 15T R2 : CHECK "RESULT
8i1 002670 001401 BEQ et
812 002672 000000 HLT :ERROR!  INCORRECT RESULT
813 002674 104000 SCOPE
BIM . TEST MFPI INSTRUCUTION KERNEL MODE PREVIOUS KERNEL MODE.
8is ! TEST THAT MFPI CAN GET DATR FROM A GENRAL REGISTER (R3)
816 002676 012767 000340 175072 MOV $PRTY7, PSW KERNEL MODE''?,PREV KERNEL MODE!!
817 002704 00S0eE 177776 CLR -2(KSP}
818 002710 012703 177777 MOV -1,R3 : PRESET GENERAL REGISTER
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819 002714 005237 177572 INC J¥SR0 ;ENABLE MEMORY MANAGEMENT
820 002720 006503 KKFO: MFPI  R3 : = (KSP)*R3
821 002722 016702 175050 MOV PSW, R2 'SAVE CC'S
g22 002726 005037 177572 CLR J¥SR0O :DISABLE MEMORY MANAGEMENT
823 002732 le2702 000350 CMPB IPRTY7+N,R2 s CHECK CC'S
824 00273 001401 BEQ e
gsg 835;33 ggoooo HLT :ERROR! INCORRECT CC'S RFTER MFPI
2706 001056 cHP $KPTR-2, KSP ! CHECK THRT STACK WAS PUSHED
827 002746 001401 8EQ L4
828 002750 000000 HLT .ERROR! INCORRECT STACK PTR
829 002752 00S216 INC (KSP) ' CHECK RESULT
830 002754 001401 BEQ .44
831 002756 000000 HLT . ERROR! INCORRECT RESULT
gg 002760 104000 SCOPE
ggg BESI THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL RDDRESS
836 002762 00SD6? 175010 CLR PSW . KERNEL MODE!®!,PREV KERNEL MODE!!
837 002766 005066 177776 CLR -2(KSP)
838 002772 012702 016600 MOV ovxnr R2 :R2=VIRTUAL RDDRESS
839 002776 012737 177777 016600 MOV 1, 9bPHYS !PRESET PHYSICAL ADDRESS
840 003004 005237 177572 INC :rho 'ENABLE MEMORY MANAGEMENT
841 003010 000277 SCC *PRESET CC'S
g42 003012 006512 KKFl:  MFPI (R2) -(Kspmna)
843 003014 016703 174756 MOV PSW.R3 :SAVE CC'S
844 003020 00S037 177572 CLR 35RO oxsnaLE MEMORY MANAGEMENT
g4S 003024 122703 0000!1 CMPB  #N+C,R3 :CHECK CC’S
846 003030 001401 BEQ 44
847 003032 000000 HLT . ERROR! INCORRECT CC’S
848 00303 022706 001056 CHP $KPTR-2 .KSP ! CHECK THAT STACK WAS PUSHED
843 003040 001401 BEQ .44
850 003042 000000 HLT :ERROR! INCORRECT STACK PTR
851 003044 005216 INC (KSP) ' CHECK RESULT
g52 00304 001401 BEQ .44
853 003050 HLT . ERROR! INCORRECT RESULT
ggg 003052 104000 SCOPE
856 ;DM=2
857 003054 012767 000000 174714 MOV 80, PSW :KERNEL MODE®!!,PREV KERNEL MODE!!
858 003062 012766 177777 177776 MOV s-1 . -2(ksP)
859 003070 012702 016660 MOV sVIRT R2 .R2=VIRTUAL RDDRESS
ec0 003074 005037 016600 CLR JEPHYS ' PRESET PHYSICRL RDDRESS
861 003100 005237 177572 INC Q¥SRO ENRBLE nsnoav MANAGEMENT
862 003104 006522 KKF2: MFPI  (R2)+ : ~(KSP)+VIRT
863 003106 005037 177572 CLR J#SRO : DISABLE nsnonv MANARGEMENT
ge4 003112 005716 TST (KSP) s CHECK RESULT
865 003114 001401 BEQ _+4
865 003153 gggooc HLT : ERROR! INCORRECT RESULT ON STACK
867 0031 702 016602 CMP #VIRT+2,R2 ! CHECK AUTO INCREMENT
868 003124 001401 BEQ per
g;g 8831 382829 HLT :ERROR! AUTO INCREMENT FARILED
1 174642 CLR PSW
S;é 003134 104000 SCOPE
873 :DM=3

874 003136 005067 174634 CLR PSW s KERNEL MODE!!!,PREV KERNEL MODE!®

———— S ——— - -
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87S 003142 177776 CLR ~2(KSP)
876 00314 012702 001004 MOV $TEMP,R2 :LOAD INDIRECT ADDRESS
877 003152 012737 016602 001004 MOV ovxntla JsTEMP ;LOAD ADDRESS
878 003160 012737 177777 O0lekde MOV 1,98PHYS+2  :PRESET DATA
879 003166 005237 177572 INC an ho ENRBLE MEMORY MANAGEMENT
880 003172 006532 KKF3: MFPI  3(R2)+ :=(KSP}+VIRT+2
881 003174 005037 177572 CLR 98SR0 :DISABLE MEMORY MANAGEMENT
882 003200 005216 INC (KSP) * CHECK RESULT
883 003202 001401 BEQ L4
884 003204 000000 HLT :ERROR! INCORRECT RESULT
ggg 003206 104000 SCOPE
887 : DM=4
888 003210 00S067 174562 CLR PSW :KERNEL MODE'!', PREV KERNEL MODE!!
889 003214 012766 177777 177776 MOV $-1,-2(KSP)
890 003222 012704 016602 MOV sVIRT+2,RY : R4=VIRTUAL ADDRESS+2
891 003226 016600 CLR JUPHYS ‘PRESET PHYSICAL ADDRESS DATA
892 003232 005237 177572 INC 3¥SRO ENABLE MEMORY MANAGEMENT
893 003236 006544 KKF4: MFPI  -(RY) t=(KSP) «VIRT
84 003240 00S037 177572 CLR J¥SRO :DISABLE MEMORY MANRGEMENT
895 (003244 022704 016600 CMP sVIRT,RY : CHECK AUTO-DECREMENT
896 003250 001401 BEQ .44
897 003252 000000 HLT : ERROR?! AUTO-DECREMENT FRILED
898 003254 00S716 ST (KSP) t CHECK RESULT
899 003256 001401 BEQ . +4
900 003260 000000 HLT :ERROR! INCORRECT RESULT
385 003262 104000 SCOPE
903 ; DM=5
04 003264 012767 000000 174504 MOV 0, PSU KERNEL MODE''! PREV KERNEL MODE!!
905 (003272 005066 177776 CLR -2LKSP)
906 003276 012700 001006 MOV 8TEMP+2, RO :R1=INDIRECT ADDRESS
907 003302 012737 016604 0C1004 MOV sVIRT+4 J8TEMP ;LOAD ADDRESS
908 003310 012737 177777 016604 MOV -1, 98PAYS+Y  :PRESET PHYSICAL RDDRESS DATA
909 003316 005237 177572 INC 285R0 *ENABLE MEMORY MANAGEMENT
910 003322 (00RSS0 KKFS: MFPI  &-(R0O) s =(KSP)+VIRT+4
911 003324 005037 177572 CLR J#SR0O *DISABLE MEMORY MANAGEMENT
912 003330 005216 INC (KSP) : CHECK RESULTY
913 003332 001401 BEQ 44
914 0033 000000 HLY
915 003336 005067 174434 CLR PSW
3%9 003342 104000 SCOPE
918 ; DM=6
9]9 003344 012767 000000 174424 MOV 80, PSW . KERNEL MODE!!!,PREV KERNEL MODE!!
920 003352 012766 177777 177776 MOV s-1, -2(KSP)
921 003360 012702 000002 MOV 82, R2 :LOAD INDEX REGISTER
922 00334 005037 016602 CLR 8PHYS+2 :PRESEY PHYSICAL RDDRESS DATA
923 003370 005237 177572 INC 38SR0 'ENABLE MEMORY MANAGEMENT
924 003374 006562 016600 KKF6: MFP1  VIRT(R2) t = (KSP)+VIRT-2
926 003400 00S037 77572 CLR J4SR0 :DISABLE MEMORY MANAGEMENT
926 003404 022706 001056 CHP $KPTR-2, KSP :CHECK STRCK PTR
997 003410 001401 BEQ it
328 003412 000000 HLT :ERROR! INCORRECT STACK PTR
929 (03414 005716 TST (KSP} : CHECK RESULT
930 003416 001401 BER .44
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931 0OM 882339 HLT :ERROR! INCORRECT RESULT
egg 174350 CLR PSW
g 10400C SCOPE
934
935 ; OM=7
936 003430 005067 174342 CLR PSW . KERNEL MODE!!!,PREV KERNEL MODE!'!
937 003434 00S066 177776 ¢LR -2(KSP)
938 QO34M0 012702 177774 MOV 8-Y4,R2 :LOAD INDEX REGISTER
939 DO3MMM 012737 016600 001004 MOV eVIRT, 2¢TEMP  :LOAD ADDRESS
940 0034S2 012737 177777 016600 MOV -1, J4PHYS 'CLEAR PHYSICAL ADDRESS DATA
4] 003460 00S237 177572 INC S¥5R0 'ENABLE MEMORY MANAGEMENT
942 003464 006572 001010 KKF7: MFP1  QTEMP+4(R2) +-(KSP)+VIRT
943 (003470 005037 177572 CLR S#SR0 :DISABLE MEMORY MANRGEMENT
Q44 003474 005216 INC (KSP) ' CHECK RESULT
9ys D03476 001401 BEQ .44
946 003500 000000 HLT : ERROR? INCORRECT RESULT
gzg 003502 104000 SCOPE
ggg ;5555 ;gﬂT MFPI OPERATES PROPERLY US PC IN DESTINATION
951 DO3SON 005067 174266 ' " "CLR PSW :KERNEL MODE'!! PREV KERNEL MODE!!
952 10 012706 001080 MOV 8KPTR, KSP :SET KERNEL STARCK PTR
2% 0w boerr 17 CLR  2ke) ENABLE MEMORY MANAGEMENT
955 88%253 8835;; cC ’
SRS e R B et
acg 833%33 865535 17757 CLR 3SR0 ESISSBLE MEMORY MANRGEMENT
959 (003540 122702 000001 CMPB #C,R2 : CHECK CC’S
960 003544 DJ01401 BEQ e
96] 00354 000000 HLT
952 003550 022706 0010S6 CNP 8KPTR-2, KSP :CHECK STACK PTR
963 003554 001401 BEQ L4y
964 003556 000000 HLT :ERROR! STACK NOT PUSHED
965 003560 022716 003530 CMP $KKF10+42, (KSP) ;CHECK THART PS WAS PUSHED ON THE STACK
965 003564 001401 BEQ .44
967 (003566 000000 HLT :ERROR! PC NOT PUSHED ON THE STACK
968 003570 104000 SCOPE
369
970
97
972 ;DM=3,PC
973 003572 012767 000000 174176 MOV 80, PSW :KERNEL MODE!!!,PREV KERNEL MODE!!
3e 00 2% 19998 018600 it ;e}xsngYs
976 8832?3 86@333 177572 INC asshg :ENRBLE MEMORY MANAGEMENT
977 003616 006537 016600 KKFL11: MFPI  QaVIRT :=(KSP)*VIRT
g@ 177572 LR 34SR0 @ﬁm%nm@vmmumm
3 NC (K5P) * CHECK RESUL
980 003630 Lul40l BEQ .44
98] (003632 000000 HLT : ERROR! INCORRECT RESULT
ggg 003634 104000 SCOPE
98y . DM=6, PC
985 003636 012767 000340 174132 MOV sPRTY?Z, PSW :KERNEL MODE'!!,PREV KERNEL MODE!!
986 003644 012766 177777 177776 MOV 8-1,-2(KSP)
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987 003652 005037 016600 CLR JWPHYS :PRESET PHYSICAL RDORESS DATA
988 003656 008237 177572 INC S84SR0 : ENRBLE nenonv MANAGEMENT
989 88%33; 012712 KKF12: MFPI  VIRT : = (KSP) +VIRT
990 177572 CLR J1SRO DISRBLE MEMORY MANAGEMENT
99] (003672 005716 TST (KSP) ' CHECK RESULT
992 (00367N 001401 BEQ 44
993 003%76 000000 HLT :ERROR! INCORRECT RESULT
ggg 003700 104000 SCOPE
996 ;:DM=?7,PC
937 003702 005067 174070 CLR PSW :KERNEL MODE!!'!,PREV KERNEL MODE!!
998 (03706 005066 177776 CLR -2(KSP)
999 Q03712 012737 016604 001004 MOV cVIRT+H JSTEMP ; LORD noonzss
1830 86553; 177777 016604 MOV é 8:pﬁvs+q -PRESET DATA
1001 177572 INC R 'ENABLE MEMORY MANAGEMENT
1002 003732 000277 s
1003 003734 006577 175044 KKF13: MFPI  QTEMP ;=(KSP)¢«VIRT+4
1004 003740 016 174032 MOV PSW, R2 :SAVE CC'S
1005 0037 uosgg; 177572 CLR 2¥5R0 :DISABLE MEMORY MANARGEMENT
1006 003750 122702 000011 CMPB  #N+C,R2 :CHECK CC'S
1007 003754 001401 8EQ .+4
1008 003756 000000 HLT -ERROR! INCORRECT CC’S
1009 003760 00S216 INC (KSP) s CHECK RESULT
1010 003762 001401 BEQ ,+4
1011 003764 000000 HLT :ERROR! INCORRECT RESULT ON STACK
igig 003766 104000 SCOPE
1014 . DM=1,PC
101S 003770 01276k 177777 177776 MOV g-1, -2(KSP)
101 333553 005237 177572 INC J8SR0 : ENRBLE_MEMORY MANAGEMENT
101 006517 KKF14: MFPI (PC) *PUSH NEXT WORD ON THE STACK
1018 004004 000400 KKF14R: BR 42 : THIS DATA GOES ONTO THE srncx
1018 DO4006 005037 177572 CLR J8SR0 *DISABLE MEMORY MANARGEMENT
1020 004012 023716 00400 CMP Q¥KKF 14A, (KSP) 3CHECK DATA ON THE STACK
1021 004016 001401 BEQ .+4
1022 004020 000000 HLT : ERROR! INCORRECT DATA ON STACK
1023 004022 104000 SCOPE
1024
1025
1026 ;TEST THAT KERNEL CAN LOAD USER ADDRESS (VIRT)
1029 s 0036 3046 06 00 0006000000000 6 30 60636 000 00000 0 30
1030 120000 VIRT=120000 :USER VIRTUAL ADDRESS FOR THESE TESTS
1031 017200 PHYS=17200 : CORRESPONDING PHYSICAL ADDRESS
iggs iiii!!iii&iiiii!ll&i*iii**&i**i*
1034 004024 012737 030000 177776 MOV SKM+PUM, J8PSW  ;KERNEL MODE!!® PREV USER MODE!!
1035 004032 00SO16 CLR (KSP) :PUT O ON KERNE( STACK
1036 004034 012702 120000 MOV cv1nr R2 .R2=VIRT ADDRESS
1037 004040 012737 177777 017200 MOV 1, 3bPHYS . PRESET DATA
iggg 0040M6 005237 177572 INC acsko :ENRBLE KT11
1040 004052 000277 SCC
1041 004054 0066i2 KUL: MTPI (R2) :VIRT+(KSP)+
1042 004056 016703 17371y MOV PSW,R3 :SAVE STATUS RESULT
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DBKTC-B MTPI/MFPI WITH MEMORY MAMAGEMENT

DEKTC8.P11 Qe-FeB-77 09:S2
1043 7 177572
3 B W
1045 001401
1046 004074 000000
1047 004076 122703 00000S
ig:g DON{OE 001401
8 BiD 28
10S1 004112 001401
105e 004114 000000
1053 004116 104000
1054
1055
1056 004120 012737 030000
1057 0O0M126 012716 177777
1058 004132 012702 120000
1059 004136 00S037 017200
igg? 004142 005237 177572
1062 O0041N6 006622

| 1063 004150 005037 177572
1064 0O041SM 00Se37 017200
1065 004160 001401
1066 004162 000000
1067 004164 022702 120002
1068 004170 001401
1069 004172 000000
1070 004174 00SC6? 173576
ig;é 004200 104000
1073 004202 012737 030340
1074 004210 012716 177777
1075 004214 012702 001004
1076 004 0lezle 120004
1077 004224 00S037 017204
{g;g 004230 00S237 177572
1080
B BB B
1082 OQ4e4e 005237 017204
1083 004246 001401
1084 004250
1085 004252 104000
1086
1087
1088 004254 012737 030000
1089 004262 005016
1090 004264 012704 120002
1091 004270 012737 177777
iggg 004276 005237 177572
109 004302 006644
1095 O0d 177572
1096 004310 022704 120000
1097 004314 00140}

1098 004316 000000

177776

177776

177776

017200

oM

Kue:

KU3:

. D"-

KU4:

e

Y

MACY11 27(1006)

CLR
cHP
BEQ
HLT
CHPB
8EQ
HLY
15T
BEQ
HLT
SCOPE

02-FEB-7? 10:00 PARGE 24
3¥SR0 :DISABLE KT1}
o§579+a,xsp :CHECK THAT STACK POPPED
' :ERROR! INCORRECT STACK PTR
sg;c,na : CHECK STATUS RESULT
' :ERROR! INCORRECT STATUS RESULT
a:suvs : CHECK RESULT
) :ERROR! INCORRECT RESULT
8PUM, J8PSW :KERNEL MODE!!!,PREV USER MODE!!
-1, tKSP) :PUT 8-1 ON KERNEL STACK
sVIRT,R2 'R2=VIRT ADDRESS
J8PHYS ' PRESET DATA
38SR0 :ENABLE KT11
(R2)+ : VIRT+(KSP)+
3¥SRO :DISRBLE KT1l
a!ﬁ“Ys : CHECK RESULT

#VIRT+2,R2
.44

PSW

SPUM+PRTY? , 38PSW

$-1, (KSP)
$TEMP,R2
sVIRT4, (R2)
S#PHYS+4
3%SRO

J(R2)+
a#SR0
JSPHYS+Y
44

SKM+PUM, 8PSW
(KSP)

s$VIRT+2, . RY
8-1, J#PHYS
J#SR0

-(RY)
J¥SRO
$VIRT,RY
.+

;ERROR! INCORRECT RESULT
; CHECK AUTO-INCREMENT

; ERROR! AUTO-INCREMENT FRILED

:KERNEL MODE''!,PREV USER MODE®!
:PUT u-1 ON KERNEL STACK
:LOAD INDIRECT ADDRESS
:LORD ADDRESS

;L
;PRESET DATR
;ENABLE KT11

s VIRT+4¢ (KSP) +
;DISABLE KT1l
s CHECK RESULT

; ERROR! INCORRECT RESULT

s KERNEL MODE!!!,PREV USER MODE!!
:PUT 0 ON KERNEL STACK

: LORD ADDRESS

*PRESET DATRA

+ENABLE KT11

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

; ERROR! AUTO-DECREMENT FRILED

—
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DBKTC-B MTPI/MFPI WITH MEMORY MAMAGEMENT MACY1l 27(1006) 02-FEB-?? 10:00 PAGE 25
DBKTC8.P1l  02-FEB-77 09:52
| 1099 004320 00S737 017200 ST JAPHYS : CHECK RESULT

1100 004324 001401 BEQ .44
1101 004326 000000 HLT :ERROR! INCORRECT RESULT
1102 004330 104000 SCOPE
1R DH=5
1105 004332 012737 030000 177776 ' MOV opun 8PS KERNEL noos--' PREV USER MODE!!
1106 0OM340 012716 177777 MOV é {KSP) o-x ;ngsb Erncx
1133 883333 815;2; 001010 MOV MP+Y4 R2 RES
11 1 120000 174430 MOV SVIRT TEMP+2 :L
1109 004356 005037 017200 CLR JeP4YS Pnsszr onrn
}}i? 00N362 006237 177572 INC 94SR0 :ENRBLE KT11
i§%g 004366 oossg; — KUS: HESI a;csg) VIRT*(KS&%;
s A 8% 453 N : REEER ReBIL
111S 00N400 001401 BEQ Y
1116 00~+02 (000000 HLT :ERROR! INCORRECT RESULT
1117 00MM0M 00S067 173366 CLR PSW
§i{g 00M410 104000 SCOPE
1120 : DM=6
1121 00412 012737 030000 177776 MOV 8PUM, J8PSU . KERNEL MODE'!!,PREV USER MODE®!
iiae 004420 u?soxs ggs (Kspi ‘PUT O ON §EESEES$EQCK
1153 88:355 81 59999; 012546 MOV :-1 $Hv5+a ng *NBE
iigg 004434 005237 177572 INC S¥SR0 : ENRBLE KTll
1127 00NMMO0 (006662 120000 KUb:  MTPI  VIRT(R2) s VIRT+2+(KSP) +
iies OOM4YY 016700 1;;3;5 ggx Psukgo g?ggBSTRTUS RESULT
1153 83:329 83?935 6010 ChP sKPTR+2,KSP 'CHECK THAT STACK POINTER POPPED
1131 004460 001401 BEQ L4+Y4
1132 00N462 HLT gﬁ gncgnnscr STACK PTR
1133 33:393 000004 CMPB 8Z,R0  ;CHECK stnru RESU
114 1401 BEQ .+4
1135 004472 000000 HLT -ERROR! INCORRECT STATUS RESULT
1136 004474 005737 017202 TST 8PHYS+2 s CHECK RESULT
1137 004500 001401 BEQ .44
1138 004502 000000 HLT :ERROR! INCORRECT RESULT
1139 004504 104000 SCOPE
ii:? DM=7
1142 012737 030000 177776 ' MOV sKM+PUM. 38PSW  ;KERNEL MODE'!!,PREV USER MODE!®
1143 004518 012716 177777 MOV 0-1 (KSP) :PUT #-1 ON KERNEL STACK
1144 004520 012702 000002 MOV 2.R2 :LOAD INDEX REGISTER
1145 004524 012737 120000 001010 MOV wmrummw : LORD ADDRESS
1146 004532 005037 017200 CLR J8PHYS 'PRESET DATA
i;zg 00MS36 005237 177572 INC S8SRO : ENABLE KT11
1149 004542 006672 001006 KU7:  MTPI  QTEMP+2(R2) s VIRT+(KSP)+
1150 004546 005037 177572 CLR J#SR0 :DISABLE KT11
1151 004552 885237 017200 INC 4PHYS CHECK RESULT
1152 004556 001401 BEQ ,+4
11563 004560 000000 HLT ERROR! INCORRECT RESULT
1154 004562 104000 SCOPE
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[ S Y el od B 1 o )

PESFRIOR B ZBIRRBERE I3Vt ol 2 A S DB LR SR BIB SR
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HRRREER

e
o

012737
BeE213
006607

008037

104000

12737
12716
012767
005237

012737

0167
01272;

030000
0046
177572

177572

?;9900
004b4b
177572

bOTREE

000462

030000
177777

017200
177572

120000
173052
177572
000010

012234

173022

030000

0g001e
005010
177572

DBXTC-8 MTPI/MFPI WITH MEMORY MAMAGEMENT
02-FEB-77 09:52

177776

177776
173414

173360

177776

177776

173250

KU10:
KUIOR:

KUll:

KULIR:

Kuie:

KU13:

sTEST T
:DM=0,P
MOV
MOV

INC
MTPI
HLT
CLR
SCOPE
;DM=2,PC
MOV
MOV
MoV
INC

MTPI
HLT

HLT
P
LT

MOV
SCOPE
;DM=3,PC

:DM=4,PC

MACY1l 27(1006)

NOZ

02-FEB-77

gnT MTPI CAN LORD USER

SKM+PUM , 3895
#KU10R, LKSP)
885K

PC
J#SR0

BKM+PUM, J8PSW
8-1, (KSP)
kU 1A, MMVEC
34SR0

(PC)+

-2

SMMERR, MMVEC

$PUNM, 28PSW
s-1, LKSP)
3sPHYS
J4SRO

JSVIRT
PSW, RO
38SR0
N, RO
.44

PHYS
.4

PSW

BKM+PUM, JPSW

(KSP)
KU13.R2 :SAVE MTPI
:LOAD SEG_ERR VECTOR
:ENRBLE KTI1

s=(PC)e(KSP)+
sERROR! FRILED TO ABORT

sKU13A, MAVEC
JaSR0

-(PC)

10:00 PRGE 26

.KERNEL MODE!®! PREV USER MODE!!
'PUT NEW PC ON STACK AS DATA
'ENRBLE KTI!

:PC+(KSP)+
:ERROR! MTPI DID NOT LORD NEW PC
sDISABLE KTil

. KERNEL MODE!!! PREV_USER MODE!!
'PUT #-1 ON KERNEL STACK

:LORD SEG_ERR VECTOR

: ENRBLE KTI1

; (PC)4+(KSP)+, SHOULD ABORT
;sﬁngﬁ'ngag NOT RBORT AND PC DID NOT
' AUTO-1 MENT

)
;E?ROR! oéolnor ABORT
ESHEQQL$HR¥ §TQCK PTR WAS PUSHED TWICE
:ERROR! INCORRECT STRCK PTR ON ERROR ABORT

:KERNEL MODE!!! PREV_USER MODE!!
‘PUT §-1 ON KERNEL STACK

:ENRBLE KT1l
sVIRTe(KSP) +

;SAVE STATUS RESULT
:DISABLE KT1l

. CHECK SYATUS RESULT

:ERROR! INCORRECT STATUS RESULT
s CHECK RESULT

sERROR! INCORRECT RESULT

sKERNEL MODE'!! PREV USER MODE:!

PUT O ON KERNE(L STACK
INSTRUCTION

R e —




DBKTC-B NTPI/MFP] WITH MEMORY MAMAGEMENT
02-FEB-77 09:52

DBKTCB.P11

1252

R RRO RN

005010
00S01M

ek &

Pt it Pt Pt P Pt ot
Sezon2s

NIELRK F528R

A Fodned HRAHR  RAHGRGR

3

R R

005037
010267
012767
104000

177572
177764
000462

000345

017204

177572
173626

177572
017204

030000
120000
120000

177777
177572

177572
123000

173222

177776
012136

177776
001004

177776

017200

MACY1l 27(1006)

BO3

02-FEB-77 10:00 PARGE 27

;DISRBLE KT11
INSTRUCTION

; KERNEL MODE!!! PREV USER MODE!!

:PUT O ON KERNEL STACK

;ENRBLE KT11

s VIRT+4¢ (KSP) +
: SAVE STRTUS PESULT

DISRBL;
; CHECK THART STQCK PTR POPPED

;ERROR! INCORRECT STQCK PTR
: CHECK STATUS RESULT

;ERROR! INCORRECT STATUS RESULT
: CHECK RESULT

;ERROR! INCORRECT RESULT

: KERNEL MODE!!! PREV USER MODE'®
:PUT 8-1 ON KERNEL STACK
: LORD ADDRESS
PRESET DATA
: ENABLE KT

; VIRT+4¢ (KSP) +
DISRBLE KT11
; CHECK RESULT

; ERROR INCORRECT RESULT

; CHECK T:gT MTPI CARN SET USER STRCK PTR 8 PUSH DATR ONTO USER STACK

KUI3R: CLR J8SRO
MOV R2,KU13 :RESTORE'
MOV sMMERR , MMVEC
SCOPE

' " Tmov SPUN+PRTYZ, J4PSH.
CLR (KSP)
MOV 8-1,PHYS+4
INC 45RO
SCC

KUI4: MTPI  VIRT#4
MOV PSW,R3
CLR J15R0
CMP sKPTR+2, KSP
BEQ R
HLT
CMPB  SPRTY?+2+C,R3
BEQ .44
HLT
TST JEPHYS+N
BEQ L +Y
HLT
SCOPE

;DM=7 ,PC
MOV SKM+PUM, 28PSW
MOV 8-1, (KSP)
MOV sVIRT+4, J8TEMP
CLR SUPHYS+4
INC 34SR0

KUIS: MTPI  QTEMP
CLR J8SRO
INC SBPHYS+4
BEQ 4y
HCT
SCOPE

8PUM. 38PSW

MOV nvxnt -(KSP)
CLR -(KSP}
MOV $VIRT, - (KSP)
MOV 8-1, JbPHYS
INC 385R0

KUlb: MTPI  USP
MTPI  J(KSP)+
CLR S¥SRO
MFPD  USP
CMP 8VIRT, (KSP)
BEG .44

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

; PUT DATA ON YHE STRCK

; PRESET STRCK DRTA
tENABLE KT11

; USPe (KSP) +

s VIRT+(KSP)+
:DISABLE KT1l

:GET USER STRCK PTR

:CEHECK THAT MTPI USP SET USER STACK PTR
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DBKTC~-B MTPI/MFPI WITH MEMORY MAMAGEMENT MACY1]l 27(1006) 02-FEB-77 10:00 PARGE 28
DBXTCB.P11  02-FEB-77 09:52
1267 00S246 000000 HLT :ERROR! MTPI USP FAILED
1268 005250 005737 017200 TST JWPHYS ' CHECK THAT MTPI  Q(KSP)+ PUT THE
1269 gggsgz 001401 BEQ .44 : CORRECT DATR ONTO THE USER STACK
1270 000000 HLT 'ERROR® MTPI @(KSP)+ FAILED
1271 00S260 022706 001056 CMP $KPTR-2, KSP ' CHECK KERNEL STRCK PTR AFTER TEST
1272 00S26M 001401 ezo . +4
1273 0D0S266 000000 : ERROR! INCORRECT KERNEL STACK PTR
1274 005270 104000 scope
1275 : TEST MFPI INSTRUCTION KERNEL MODE PREVIOUS USER MODE
1276 :TEST THAT MFPI CAN GET DATA FROM A GENERRL REGISTER (R1).
1277 005272 012767 030000 172476 MOV £PUM, PSW s KERNEL MODE!®!,PREV USER MODE!!
1278 00S300 012766 177777 177776 MOV 8-1,-2(KSP)
1279 005306 00S000 CLR RO :PRESET REGISTER
1280 006310 005237 177572 INC 34SR0 ‘ENABLE MEMORY MANAGEMENT
1281 00S314 000277 SCC PRESET CC'S
1282 005316 006500 KUFO: MFPI RO :=(KSPj+(R1)
1283 005320 016704 172452 MOV PSW . RY :SAVE CC'S
1284 005324 00S037 177572 CLR 385R0 :DISABLE MEMORY MANAGEMENT
1285 005330 122704 00000S CMPB oz+c R4 ;CHECK ¢’S
1286 D00S3IM 001401 BEQ
1287 00533 000000 HLT :ERROR! INCORRECT CC’S
1288 00S3M0 (22706 001056 CMP 8KPTR-2,KSP :CHECK THAT STACK PTR WAS PUSHED
1289 (0S4 001401 BEQ Y
1290 00554 000000 HLT -ERROR! INCORRECT STACK PTR
1291 00S3S0 005716 75T (KSP) ' CHECK RESULT
1282 005352 001401 BEQ et
1283 00S3SN 000000 HLT :ERROR! INCORRECT RESULT
1294 005366 00S067 172414 CLR PSW
i§ 005362 104000 SCOPE
iggg ;gﬁsI THRT MFPI CAN GET DATA FROM A KERNEL VIRTURL ADDRESS
1299 00S364 012767 030000 172404 MOV 8KM+PUM, PSW . KERNEL MODE'!!,PREV USER MODE!®
1300 005372 005066 177776 CLR -2(KSP)'
1301 00S376 012702 120000 MOV sVIRT,R2 :R2=VIRTUAL ADDRESS
1302 00S402 012737 177777 017200 MOV s-1, JbPHYS :PRESET PHYSICAL ADDRESS
1303 005410 00S237 177572 INC 34SR0 s ENABLE MEMORY MANAGEMENT
1304 00SMIN4 000277 ScC :PRESET CC’S
1305 005416 006512 KUFLl:  MFPI (R2) -(KSP)«(RE)
1306 005420 016703 172352 MOV PSW, R3 ' SAVE CC’
1307 00S4N 005037 177572 CLR 33SR0 : DISABLE nsnoav MANRGEMENT
1308 00S430 122703 00001! CHPB on+c R3 : CHECK CC'S
1309 00S43™ 00'401 BEQ +Y
1310 005436 000000 HLT :ERROR! INCORRECT C2'S
1311 O0SY40 022706 001056 CHP $KPTR-2,KSP 'CHECK THAT STACK WAS PUSHED
1312 00S4¥44 001401 BEQ L+
1313 00S446 000000 HLT . ERROR! INCORRECT STACK PTR
1314 00S4S0 005216 INC (KSP) ' CHECK RESULT
1315 00S452 001401 BEQ .44
1316 D0SYSY 000000 HLT : ERROR! INCORRECT RESULT
1317 D0S4S6 104000 cCOPE
1318
1319 :DM=2
1320 005460 012767 030000 172310 MOV $PUM, PSW : KERNEL MODE!!!,PREV USER MODE'®
1321 00S466 012766 177777 177776 MOV 8-1,-2(KSP)
1322 00S474 012702 120000 MOV sVIRT R2 :R2=VIRTUAL RDDRESS
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017200
177572

177572

120002

172236

030000
177776
001004
120002
1772777
177572

177572

030000
177776
001006
120004
177777
177572

177572

172024

172226

001004
017202

172152
177776

172074

001004
017204

KUF2:

:DM=

3

KUF3:

; DM=

4

KUFY:

DM=

-e

5

KUFS:

MACY1l 27(1006)

MOV

MFP]

SCOPE

MOV
CLR
MOV
MOV
MOV
INC
MFPI

INC
BEQ
HLT
CLR

DO3

JEPHYS
d8SR0
(Re)+
JESR0
(KSP)
.44

#VIRT+2,R2
+4

PSW

EKM+PUM, PSW

-2(KSP)’

$TEMP,R2

sVIRTI2, I8 TEMP

.—1 8PHYS+2
34540

d(R2)+

38580

(KSP)

.44

$KM+PUM, PSW
-1 -EtkSP)
sVIRT+2,RY
S9PHYS
J¥SRC

-(RY)

3%SR0O
$VIRT,RY
Pt

(KSP)
.44

8PUM, PSW
-2(K4P)
$TEMP+2, Rl
sVIRT+4 I8TEMP
8-1, 98PHYS+Y
335R0

3-(R1)

33SR0

(KSP)

.Y

PSW

02-FEB-77

: ERROR!

: ERROR!

10:00 PAGE 29

;PRESET PHYSICAL RADDRESS
tENABLE MEMORY MANAGEMENT
i = (KSP)¢VIRT

i DISABLE MEMORY MANAGEMENT
: CHECK RESULT

; ERROR! INCORRECT RESULT ON STACK
' CHECK AUTO INCREMENT

;ERROR! AUTO INCREMENT FAILED

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

;LORD INDIRECT RDDRESS
;LOAD RDDFESS

;PRESET DA

; ENABLE HEHORY MANRGEMENT
s - (KSP)«VIRT+2

sDISABLE MEMORY MANARGEMENT
: CHECK RESULT

INCORRECT RESULT

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

;s R4=VIRTUAL RDDRESS+2

:PRESET PHYSICAL RDDRESS DRTA
SENABLE MEMORY MANARGEMENT
$=(KSP)+VIRY

:DISABLE MEMORY MANAGEMENT

: CHECK AUTO-DECREMENT

;ERROR! RUTO-DECREMENT FAILED
: CHECK RESULT

INCORRECT RESULT

;KERNEL MODE!‘!,PREV USER MOOE!!

;R1=INDIRECT ADDRESS

:LOAD ADDRESS

:PRESET PHYSICAL ADDRESS DATA
:ENABLE MEMORY MANRGEMENT
t=(KSP)+VIRT+4

:DISRBLE MEMORY MANAGEMENT

: CHECK RESULT
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DBKTC-B MTPI/MFPI WITH MEMORY MAMAGEMENT MACY1l 27(1006) 02-FEB-?7 10:00 PAGE 30
DBKTCB.P1l  (02-FEB-77 09:52

1379 00S7S2 104000 SCOPE

1380

1335 : DM=6

1 00S7S4 012767 030000 17201+ MOV $PUM, PSW -KERNEL MODE!'!,PREV USER MODE!!

}383 005762 012766 177763 177778 ggv uéxhée(xsp) Lon « REGISTER

~ . ;

ngg 88?333 56559; 8?9goe CLR IPHYS42 ;PREg£¥NgSYSICRL RDDRESS DATA

1386 005000 005237 177572 INC 3#5R0 -ENABLE MEMORY MANAGEMENT

1387 832304 ggggg; 120000 KUFb: MFPI  VIRT(R2) :—(KSP)+VIRT-2

1388 10 177572 CLR 345R0 *DISRBLE MEMORY MANAGEMENT

1389 006014 N22706 001056 CMP 8KPTR-2, KSP :CHECK STACK PTR

1330 006020 001401 BEQ Ry

1331 006022 000000 HLT -ERROR! INCORRECT STACK PTR

1332 006024 00S716 ST (KSP) : CHECK RESULT

1333 006026 001401 BEQ . +4

13394 006030 000000 HLT . ERROR! INCORRECT RESULT

1335 006032 005067 171740 CLR PSW

13% 104000 SCOPE

1397

1398 :DM=?7

1339 006040 012767 030000 171730 MOV $KM+PUM, PSW . KERNEL MODE!'! PREV USER MODE!!

1400 006046 00SD66 177776 CLR -2(KSP)

1401 006052 012702 177774 MOV -4, R2 :LORD INDEX REGISTER

1402 006056 012737 120000 001004 MOV sVIRT 9eTEMP  :LORD ADDRESS

1403 006064 012737 177777 017200 MOV 8-1, JPHYS : CLEAR PHYSICAL RDDRESS DATA

1404 006072 005237 177572 INC J#SR0 ‘ENRBLE MEMORY MANAGEMENT

1405 006076 006572 001010 KUF7: MFPI  QTEMP+4(R2) : = (KSP) +VIRT

1406 006102 005037 177572 CLR J#SR0 :DISABLE MEMORY MANAGEMENT

1407 006106 005216 INC (KSP) : CHECK RESULT

1408 006110 001401 BEQ 444

1409 006112 000000 HLT . ERROR! INCORRECT RESULT

{:i? 006114 104000 SCOPE

{:ig ‘5555 ;gnr MFPI OPERATES PROPERLY US PC IN DESTINATION

1414 006116 012767 030000 171652 " MoV SKM+PUM, PSk :KERNEL MODE!®'!,PREV USER MODE!!

1415 006124 005066 177776 CLR -2(KSP)

1416 006130 005237 177572 INC 3¥SR0 :ENABLE MEMORY MANAGEMENT

1417 0061M 000277 SCC

1418 006136 006507 KUF10: MFPI  PC s ~(KSP)+PC

1419 006140 016702 171632 MOV PSW, R2 :SAVE CC’S

1420 006144 005037 177572 CLR 38R0 :DISRBLE MEMORY MANAGEMENT

1421 006150 122702 000001 CMPB  8C,R2 : CHECK CC’S

1422 006154 001401 BEQ R

1423 006156 000000 HLT

144 006160 022706 001056 CHP BKPTR-2,KSP : CHECK STACK PTR

1425 006164 001401 BEQ Ry

1426 006166 000000 HLT :ERROR! STACK NOT PUSHED

1427 006170 852715 006140 CHP $KUF 1042, (KSP) ;CHECK THAT PC WAS PUSHED ON THE STACK

1428 006174 001401 BEQ .44

1429 006176 000000 HLT :ERROR? PC NOT PUSHED ON THE STACK

}:3? 006200 104000 SCOPE

143E

1433

1434 . OM=3, PC
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DBKT1CB.P11

INJS

1452

1468

006202
006210

css?

006226
B

02-FEB-77 09:52

012767
012737

030000
177776
177777
177572
120000
177572

030340

017200
177572
111502
177572

030000
177776

177572

172432
171420
17757¢
000011

177572
001056

171566
017200

171456

001004
017204

171366

FO3

MACY1l 27(1006)

MOV $PUM, PSW
CLR -2(k8p)
MOV 8-1,J8PHYS
INC Q35RO
KUF1l: MFPI  Q8VIRT
CLR J4SR0
INC (KSP)
BEQ 44
HLT
SCOPE
: DM=6, PC
MOV $PUM+PRTY?, PSW
MOV g-1,-2(KSP)
CLR S8PHYS
INC J#SRO
KUF12: MFPI  VIRT
CLR J8SRO
TST (KSP)
BEQ +4
HLT
SCOPE
. DM=7,PC
MOV $KM+PUM, PSW
CLR -2(KSP)
MOV SVIRT+4, Q8TEMP ;
MOV 8-1, JEPHYS+Y
INC 95RO
SCC
KUF13: MFPI  JTEMP
MOV PSW,R2
CLR 35RO
CMPB  #N+C,R2
8EQ +Y4
HCT
INC (KSP)
“EQ 44
HLT
SCOPE
MOV $KM+PUM, PSW
MOV 8VIRT, (KSP)
CLR JSPHYS
INC 85RO
KUF14: MFPI  Q(KSP)
CLR J8SR0
ST S8KPTR-2
BEQ .44
HLT
SCOPE

;BEGIN TESTING IN USER_MODE

02-FEB-

77 10:00 PAGE 31
;KERNEL MODE!!! ,PREV USER MODE!!

;ENRBLE MEMORY MANAGEMENT
; = (KSP)+VIRT

;DISABLE MEMORY MANAGEMENT
; CHECK RESULT

s ERROR! INCORRECT RESULT

;KERNEL MODE!'!!, PREV USER MODE!!
;PRESET PHYSICAL RDORESS DRTA

; ENABLE MEMORY MANAGEMENT

; ~(KSP)¢VIRT

; DISABLE MEMORY MANAGEMENT

; CHECK RESULT

; ERROR! INCORRECT RESULT

;KERNEL MODE!'!,PREV USER MODE!!
LORD ADDRESS .
;PRESET DATA

! ENRBLE MEMORY MANAGEMENT

; =(KSP)+VIRT+4

'SAVE CC'S
!DISABLE MEMORY MANAGEMENT
' CHECK CC'S

; ERROR! INCORRECT CC’S
; CHECK RESULT

:ERROR! INCORRECT RESULT ON STACK
; KERNEL MODE!!!,PREV USER MODE!!

: ENABLE MEMORY MANAGEMENT
: = (KSP)«VIRT

:DISABLE MEMORY MANAGEMENT
:CHECK DATA ON THE STACK

; ERROR! INCORRECT DATR ON THE STACK

sNOTE: ALL HLT (HALT) INSTRUCTIONS WILL TRRP_TQ LOC 10. THE PROGRAM WILL
sALLOW THE TRAP,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

]
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i DBKTCB.Pli
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0e-FEB-77

012706
000240
012767

012767
012767

012737
00s016
012702
00S237

006602
016705
005037

022706
001401

120000
017200

012737
012716
012702

005037
005237

012737

000800
077406

077406
007600
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177572
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000344
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017200
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ooo

177776

177776

177776
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MACY1l 27(1006) 02-FEB-77 10:00 PAGE 32
; IS AT PHYSICAL 0600.
sUPTR, USP ;SET USER STACK PTR

MOV
USRTST: NOP

+BEGIN “ESTS IN USER MOGT

MOV $77406,UPDRC  :RW,UP 200 BLOCKS
MOV #77406 UPDR?  ;RW, UP 200 BLOCKS
MOV 27600, UPAR?
: TESTS UUD-UUG TEST THE MTPI INSTRUCTION IN USER MODE, PREV USER MODE.
' TEST THAT MTP1 CAN LORD A GENERAL REGISTER (R2)
MOV $UM+PUM+PRTY? , 93PS :USER MODE!'!,PREV USER MODE!!
CLR (usp)
MOV :PRESET REGISTER
INC aasko 'ENABLE KT11
Uuo:  MTPI R2 sR2+(USP)+
MOV PSW.R3 :SAVE STﬂTUS RESULT
CLR 35RO :DISABLE K
ggg ogsrn+a,usp : CHECK THRT STQCK POPPED
HLT ] :ERROR! INCORRECT STACK PTR
ggga cgﬂrv7+z,na : CHECK STATUS RESULT
HLT ] :ERROR! INCORRECT STATUS RESULT
ST R2 s CHECK RESULT
BEQ LY
HLT .ERROR!  INCORRECT RESULT
SCOPE
. TEST THAT USER CAN LOARD USER RDDRESS (VIRT)
l*ll!ll!!!!ll!*illl!!i!!llll!*!
VIRT=120000 :USER VIRTUAL ADDRESS FOR THESE TESTS
PHYS=17200 ' CORRESPONDING PHYSICAL RDORESS
!!!!i!!!***ll*li!l**!!!i!llllll!l
: DM=2
MOV SUM+PUM, 38PSW  ;USER MODE!!!,PREV USER MODE!!
MOV $-1, (USP)
MOV sVIRT,R2 :R2=VIRT ADDRESS
CLR ¥PHYS *PRESET DATA
INC 34SR0 :ENABLE KTI11
Ubl:  MTIPI  (R2)+ s VIRT+(USP) +
CLR J45R0 *DISABLE KT1}
éES B:sHYS :CHECK RESULT
HLT ) s ERROR?! INCORRECT RESULT
ggg nvgnr+a,aa : CHECK 'AUTO- INCREMENT
e
HLT : ERROR! AUTO-INCREMENT FAILED
CLR PSW
one SCOPE
T mov SUM+PUM,38PSW  ;USER MODE!!!,PREV USER MODE!!
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DBKTCE.P11 0e-FEB-77 09:5¢

1S47 006650 00S016
1548 006652 Q12704 120002

1549 006656 012737 177777 017200
iggg 006664 005237 177572 INC JuSR0

1552 006670 006644 uu2: MTPI  -(RY)

1653 006672 005037 177572 CLR J¥SR0

1554 006676 022704 120000 CHP sVIRT,RY

1555 006702 001401 BEQ Pt

1556 006704 000000 HLT

1557 006706 005737 017200 TST J4PHYS

1558 006712 001401 BEQ L +Y4

1559 006714 000000 HLT

1560 006716 104000 SCOPE

1861

1562 . DM=6

1563 006720 012737 170000 177776 MOV SUM+PUM, 38PSW
ISEY 006726 0O0SO16 CLR (USP)

1565 006730 012702 000002 MOV 82, R2

1566 006734 012767 177777 010240 MOV s-1 PHYS+2
igfgg 006742 005237 177572 INC 38SR0

1569 006746 006662 120000 uu3: MTPI  VIRT(R2)

1570 006752 016700 171020 MOV PSW, RO

1571 006756 005037 177572 CLR 215R0

1572 006762 022706 (000602 CNP $UPTR+2, USP
{573 006766 00140} EE$ .44 <ROR
1875 SSE;;Q 933988 000004 CMPB  #2,R0  ;CHECK st TUg
1576 006776 001401 BEQ .+4

1577 007000 000000 HLT

1578 007002 005737 017202 15T JUPHYS+2

1579 007006 001401 BEQ 44

1580 007010 000000 HLT

iggé 007012 104000 SCOPE

1583 : TEST THAT MTPI CAN LORD PC
1584 : DM=0, PC

1585 00?014 012737 170000 177776 MOV SUM+PUNM, J8PSW
1586 007022 012716 007036 MOV sUUMA, (USP)
iggg 007026 005237 177572 INC J#SR0

1589 007032 006607 UUM: MTPI  PC

1580 007034 000000 HLT

1691 007036 005037 177572 UU4R: CLR 34SR0

{ggg 007042 104000 SCOPE

159y :DM=3, PC

1695 0O7OMY 012737 170000 177776 MOV SUM+PUM, 38PSW
1586 007052 012716 177777 MOV -1, (USP)
1597 007056 00S037 017200 CLR 28PAYS

%ggg 007062 005237 177572 INC JHSRO

1600 007066 006637 120070 UUS:  MTPI  @8VIRT

1601 007072 016700 170700 MOV PSW, RO

1602 007076 005037 177572 CLR J85SR0

HO3

MACY1l 27(1006) 0e-Fes-

CLR (USP)
MOV SVIRT+2,RY
MOV 8-1, 38PHYS

77 10:00 PRGE 33

;LORD ADDRESS
s PRESET DATA
;ENRBLE KT11

. VIRT+ (USP)+
'DISABLE KT1!
: CHECK AUTO-DECREMENT

;ERROR! AUTO-DECREMENT FRILED
; CHECK RESULT

; ERROR! INCORRECT RESULT

:USER MODE!!!,PREV USER MODE'!

;LORD INDEX REGISTER
; PRESET DRTA
; ENRBLE KT11

; VIRT4+2¢ (USP) +

; SAVE STATUS RESULT

;DISRBLE KT11

; CHECK THAT STACK POINTER POPPED

' INCORRECT STACK PTR

FIE‘};UL?

:ERROR! INCORRECT STATUS RESULT
- CHECK RESULT

; ERROR! INCORRECT RESULT

:USER MODE!'! PREV USER MODE!!
PUT NEW PC ON STACK RS DATA
+ENRBLE KT11

; PC+(USP )+

'ERROR! MTPI DID NOT LORD PC
:DISABLE KT11

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

;ENRBLE KT11

; VIRT«(USP) +
; SAVE STATUS RESULT
; DISABLE K71l

- -—




DBKTC-B MTPI/MFPI WITH MEMORY MAMRGEMENT
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MACYIl 27(1006)

DBKTCB.P1l  02-FEB-77 09:52
1603 007102 682700 000010 CMPB  #N,RO
1604 007106 1401 BEQ ,+4
1605 007110 000000 HLT
1606 007112 005267 010062 INC PHYS
1607 007116 001401 BEQ L+
1608 007120 000000 HLT
1609 007122 00SD67 170650 CLR PSW
igi? 007126 104000 SCOPE
1612 : DM=7,PC
1613 007130 012737 170000 177776 MOV IUH+PUH aopsu
1614 007136 012716 177777 MOV
1615 007142 012737 120004 001004 MOV nv1hT+q aarsnp
1616 007150 005037 017204 CLR WPHYS+4
igig 007154 005237 177572 INC JUSR0
1€19 007160 006677 171620 UUG: MTPI  JTEMP
1620 007168 005037 177572 CLR J¥SR0
1621 007170 335337 017204 INC UPHYS+Y
1622 007174 001401 BEQ .44
1623 007176 000000 HLT
ib24 007200 104000
i?ﬁg 007202 012767 170000 170566
1oy Doooiq DAE7m 17777 e 33&&53
1629 gg;%ao 005535 UUFO: MFPI  R3
1630 00:°22 016702 170550 MOV PSW, R2
1631 007226 177572 CLR a15k0
1632 007232 022702 170010 CMP SUM+PUM+N, R2
1633 007236 001401 BEQ .+4
1634 007240 HLT
1635 007242 022706 000576 CMP $UPTR-2, USP
1636 00724 001401 BEQ L4
1637 007250 000000 HLT
1638 007252 005216 INC (USP)
1639 007254 001401 BEQ e
1640 007256 000000 HLT
}E:é 007260 104000 SCOPE
1643 . TEST THAT MFPI
{E:g 7 12767 1700 c =2 0 M+PUM, PSI
00 1 170506 MOV sUM+
1646 007 81572& 179799 17979& MOV $-1, -2(0S 3
1647 007276 012702 120000 MOV sVIAT R2
1646 007302 00S037 017200 CLR J9PHYS
1649 007306 37 177572 INC 28SRO
1650 007312 522 UUF2:  MFPI (R2)+
1651 007314 005037 177572 CLR J#SRO
issa 005315 ggr (ugp)
R
ieed BO7%5 o
1656 007326 022702 120002 CMP $VIRT+2, R2
1656 007332 001401 BEQ L +Y4
1657 007334 000000 HLT
1658 007336 005067 170434 CLR PSW

02-FEB-77

; ERROR!

: ERROR!

10:00 PAGE 34

. CHECK STATUS RESULT

;ERROR! INCORRECT STATUS RESULT
: CHECK RESULT

INCORRECT RESULT

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

;LORD ADDRESS
:PRESET DATA
tENABLE KT11

; VIRT+#4+ (USP) +
DISRBLE KT11
: CHECK RESULT

; ERROR INCORRECT RESULT

 TEST nrpé IESTRUCTIQN UBER MODE P T OB YT T PREVCUSER MODE! !

:PRESET GENERAL REGISTER
E?ﬁ E_MEMORY MANAGEMENT
: GAVE srnrus AFTER MFPI
'DISABLE MEMORY MANAGEMENT
' CHECK STATUS AFTER MFPI

; ERROR! INCORRECT STATUS AFTER MFPI
: CHECK THAT STACK WAS PUSHED

; ERROR! INCORRECT STRCK PTR
: CHECK RESULT

INCORRECT RESULT

CAN GET DATA FROM A USER VIRTUAL RDDRESS
;USER MODE!!!,PREV USER MODE!!

; R2=VIRTURL ADDRESS
:PRESET PHYSICAL ADDRESS
: ENABLE HEHORY MANARGEMENT

:=(USP)+VIRT

:DISABLE MEMORY MANAGEMENT
: CHECK RESULT

; ERROR! INCORRECT RESULT ON STRCK
;CHECK AUTO INCREMENT

; ERROR! ARUTO INCREMENT FRILED
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DBKTCB.P11 02-FEB-77 09:52
1659 007342 104000 SCOPE
1660 o=
fggé 007344 012767 170000 170424 ' MOV
1663 007382 012766 177777 177776 MOV
1664 30 012704 120002 MOV
i Bem i e i
1 8373;3 4y UUFY: HFSI
1668 007376 005037 177572 CLR
1669 007402 022704 120000 CMP
1670 007406 001401 BEQ
1671 007410 HLT
1672 007412 005716 TST
1673 14 (001401 BEQ
1674 7416 HLT
1675 007420 104000 SCOPE
1676
1677 :DM=6
1678 007422 012767 170000 170346 MOV
1679 007430 01276k 177777 177776 MOV
1680 007436 012702 MOV
1681 gg;:gg 005037 cC17°M2 CLR
1682 005237 17/572 INC
igga 007452 006562 1ggggg UUFB: E[sx
lohe DOrEs 930 bhoiit che
1686 007466 001401 BEG
1687 007470 (000000 KLT
1688 007472 005716 75T
{599 007474 001401 EE?
128 8708 170272 iy
{ggg 007504 104000 SCOPE
164 :TEST THAT MFPI
1695 : DM=3, PC
169 007506 012767 170000 70262 MOV
1697 007514 005066 177776 CLR
1698 007520 012737 177777 017200 MOV
1698 007526 005237 177572 INC
1700 007532 006537 120000 UUFLl: MFPI
1701 00753 005037 (77572 CLR
17 32 885215 INC
17 44 1401 BEQ
1704 00754 (000000 HLT
};gg 007550 104000 SCOPE
1707 : DM=6, PC
1708 007552 012767 170340 170216 MOV
1709 007560 012766 177777 177776 MOV
1710 007566 005037 017200 CLR
1711 007572 005237 177572 INC
1712 007576 006567 110176 UUF12: MFPI
1713 007602 005037 177872 CLR
1714 007606 005716 TST

MRCY11 27(10086)

JO3

02-FEB-77

SUM+PUM, PSW
-1 -E(USP)
sVIRT+2, R4

o #PHYS

aa RO

QOSRO
#VIRT,RY
.44

(USP)
.44

SUM+PUM, PSW
8-1,-2((ISP)
82, R2
J8PHYS+2
J#SR0
VIRT(R2)

!UPTE -2,USP
(USP)
.44

PSW

; ERROR!

10:00 PAGE 35

;USER MODE!!!,PREV USER MOOE'!

;R4=VIRTURL RODRESS+2

PRESET PHYSICAL RDDRESS DATA
E?S HEH?RY MANAGEMENT
DISRBLE MEMORY MANAGEMENT
s CHECK AUTO-DECREMENT

;ERROR! AUTO-DECREMENT FAILED
: CHECK RESULT

INCORRECT RESULT

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

;LORD INDEX REGISTER

:PRESET PHYSICAL ADORESS DATA
tENABLE MEMORY MANAGEMENT
-(USP)*VIRT e

Hé ETHEHORY MANARGEMENT

; ERROR! INCORRECT STRCK PTR
: CHECK RESULT

; ERROR! INCORRECT RESULT

OPERATES PROPERLY US PC IN DESTINATION

BUM+PUM, PSK
-2(USP) "

8-1, JWPHYS
S35R0
S8VIRT
J¥SR0

(USP)

L +4

SUM+PUM+PRTY?7 ,PSW

$-1,-2(LSP)
JWPAYS
S4SRO

VIRT

J#SR0

(USP)

; ERROR!

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

s ENRBLE HEHORY MANARGEMENT
-(USP)*VI

DISQBLE MEMORY MANARGEMENT
CHECK RESULT

INCORRECT RESULT

;USER MODE!!! PREV USER MODE!!

;PRESET PHYSICAL RDDRESS DRTA
E?ﬂg E H%HORY MANAGEMENT
DISRBLE MEMORY MANAGEMENT
: CHECK RESULT

- e o— ——
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02-FEB-77 09:52

DBKTCB

i71S
171
171
1718
1719

P11

000001

171124

001000

167704

167670

167654

KO3

MRCY1l 27(10086) 02-FEB-77 10:00 PAGE 36

BEQ .44
HLT ; ERROR! INCORRECT RESULT

SCOPE

;RRERNRRRRRERERR RN RRERE IMPORTANT NOTE #4355 8551458 458550143

-NO CODE ALLOWED BETWEEN 166N0-17776
: CLR PSW

END L
ST PRSCNT :FIRST PASS?
BEQ DONE "YES, SKIP ITERRTIONS THIS TIME
INC ICNT : INCREMENT PASS COUNT
cHP ICNT, 8100C
BEQ DONE
IMP BEGIN
DONE:  INC PRSCNT .70 ENABLE ITERATIONS ON LATER PASSES
MOV 47 TPB *RING BELL
1878 TPS
BPL st )
MOV 852, TPB :PRINT '#' FOR PRSS INDICRiION
T1STB TPS
BPL .4
MOV 8177, TPB :OUTPUT NULL CHARACTER
TSTB TPS
BPL -4
MOV 842, R2 :MONITOR LOAD?
£Q DONE | :NO, CONTINUE
RESET
$ENDAD: JSR 7,(2) :RETURN TG MONITOR
NOP
NOP
NOP
DONEl: JMP START : RESTART
.END
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DBXTC-B  MTPI/¥PI WITH MEMORY MAMAGEMENT MACYll 27(1006) O02-FEB-?7 10:00 PAGE 38
DBKTCB.PL1 0e-FEB-77 09:52 SYMBOL TRBLE

BEGIN 00i2i2 KK1g 002320 KUF10 006136 PASCNT 001016
¢ = 000001 KK13 0C2404 KUF1l  00b2es PFVEC = 00002M
DISPLR= 177570 KK1Y 002440 KUFle 00ee7e PHYS = 017200
DONE 007650 KK1S 002534 KUF13 006346 PRTYY = 000200
DONE1 007740 KK16 002572 KUF14  0Ob4ed PRTY? = 000340
EMTVEC= 000030 KK2 001606 KUF2 00SS10 PSW = 177776
END 007616 KK3 001670 KUF3 005600 PUM = 030000
ERRVEC= 000010 KKY 001730 KUFY 005646 RW = 000006
FTITLE 001014 KKS 002014 KUFS 005732 SCOPE = 104000
HLT = 000000 KKb 002066 KUF6 006004 SCOPEA 000432
ICNT 001000 KK? 002162 KUF?7 006076 SHLT 000400
KKFO 002720 KN s KUQ 002634 SHLTR 000422
KiF 1 003012 KPARQ = 172340 KUl 004054 SLR = 177774
KKF10 003526 KPAR] = 172342 KUiQ 004602 SRO = 177572
KKFll 003616 KPAR2 = [72344 KUIOR 004606 SRl = 177574
KKFle 003662 KPAR3 = 172346 KUll 004640 SR2 = 177576
KKFI3 003734 KPARY = 172 KUIIR  DO4&46 SSROT 001002
KKF14 004002 KPARS = 172352 Kuie 004714 START 001070
KKF14R 004004 KPARG = 172354 KU13 005004 TEMP 001004
KKF2 003104 KPAR? = 172356 KUI3R 005010 TITLE 001146
KKF 3 003172 KPDRO = 172300 KUl4 00S0S4 TKB = 177562
KKF4 003236 KPOR] = 172302 KU1S 00S152 TKS = 177560
KKFS 003322 KPDR2 = 172304 KUlb 00S226 IPB = 177566
KKFb 003374 KPOR3 = 172306 Kue 004146 TPS = 177564
KKF7 003464 KPORY = 172310 KU3 004234 = 140000
KKO 001430 KPORS = 172312 KU4 004302 UPRRO = 177640
KK 1 001S14 KPORE = 172314 KUS 004366 UFRRL = 177642
KK10 002220 KPDR? = 172316 KUG 004440 UPRR2 = 177644
KK10A 002222 KPTR = 001060 KU? 004542 UPAR3 = 177646
KK108 002204 KSP  =7000006 MMERR 000462 UPARY = 177650
KK1l 002254 KUFO 005316 MMVEC = 000250 UPARS = 177652
KK1IR 002256 KUF 1 00s416 N = 000010 UPRARE = 177654

. RBS. 007744 000

ERRORS DETECTED: O
ODEFAULT GLOBALS GENERRTED: O

MULE : DBKTCB, MULE : D3KTCB/SOL=DSKZ: SYSMAC. SML , MULE : DBKTCB. P11
RUN-TIME: 7°9 .1 SECONDS

RUN-TIME RATIO: 91/16=5.4

CORE USED: 31K (b1 PAGES)

UPARR?
UPORO
UPDR1
UPDR2
UPDR3
UPDRY
UPDRS

3
&

UPDR?

UPTR

USP
SRBST

UUF
UUF1}
UUFle
UUF2
JUFY
UUF®
uug
uul

006'452

007532
007576
007312
007374
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