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RESTRACT 

PROGRAM OCKTD TESTS THE MTPO ae MTPI INSTRUCTIONS WITH MEMORY 
MANAGEMENT ENABLED. Coee PROG OCK 90 FOR TESTS THESE 
INSTRUCTIONS WITHOUT Ne MANAGEMENT. _ THESE INSTRUCTIONS 
ARE IN a cor TNAT IONS OF CURRENT MODES AND EQUAL OR 
L MODES 

REQUIREMENTS: 

EQUIPMENT 

POP-11/45 WITH KT11-C (MEMORY MANAGEMENT) OPTION INSTALLED 

STORAGE 

PROGRAM STORAGE - THE ROUTINE USES MEMORY 0-17777 

LOROING AND STARTING PROCEDURE 

LORD PROGRAM INTO MEMORY USING ABS LOADER 
ROORESS 200 LORD 

PRESS START. 
THE PROGRAM WILL LOOP AND RING BELL ON COMPLE 
PRSS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER. 

SWITCH SETTINGS 

SW8 = 1 0R UP .... LOAD POPII/4S MICRO BREAK REGISTER 
SW7-SWO. 2... coe VALUE TO BE LOADED 

SUBROUTINE ABSTRACTS 

HLT 

THE HLT (HALT) INSTRUCTION IS EXECUTED WHEN AN 
DETECTED. NOTE THAT THE HLT (HALT) INSTRUCTION TRAPS TO LOC Y 
IN SUPERVISORY’ USER MODE. IF A HLT (HALT) INST RCT IN ote 
EXE 
RETURNS TO THE HLT IN KERNEL MCDE Att) HALTS. NOTE: THE 
SUPERVISORY/USER STACK POINTERS ARE NOT AFFICTED. FURTHER 
TESTING SHOULD NOT BE CONTINUED (BY PRESSING CONTINUE). THE 
yest SHOULD BE RESTARTED EITHER AT THE PREVIOUS SCOPE OR AT 
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SCOPE 

SCOPE_(EMT) SERVICE ROUTINE STORES IN R1 THE PC OF _ THE 
LAST TEST SUCCESSFULLY EXECUTED AND MAY BE USED AS AN AID IN 
DEBUGGING IF THE PROGRAM Seite eed A _HARDWARE 
FAILURE. pte INSTRUCT ON MAY INSERTED AT THE SCOPE 
LOCATION TO THE SCOPE (ENT) scone BCT ION 10 
CONTINOUSLY LOOP A rest ea eeit Tin se SETS 
ALL STACK POI NIERS e HEIR I T at we “SEE oe 8. " ) AND 
ENTERS EACH TES THE 
SCOPE ROUT INE eo corel NS Pa Ree ous MEeaBe Thee “MICRO 
BREAK REGISTER (SEE FOR SW TCH SETTINGS). ALL TESTS 
MAY BE RESTARTED AT ce PREVIOUS 

ERRORS 

THE TEST HALTS WHEN AN ERROR IS DETECTED AND DI 
OF THE HLT (HALT) INSTRUCTION IN THE ADORESS LI 

ERROR RECOVERY 

PRESS CONTINUE OR RESTART AT 200 OR PREVIOUS SCOPE. 

ERROR LOOPING 

TO LOOP_ON AN A ER Ren ace ole HLT INSTRUCTION WITH A_ BRANCH 
pack 1) VIOUS Bkope NOTE: ‘e THE ERROR IS 
py TeRe ey me TERY WILL DROP THROUGH THE HLT AND CONTINUE 

MEMORY MANAGEMENT ABORT ERRORS 

IF AN ABORT OCCURS (EXCEPT WHEN A TEST EXPECTS AN ABORT) THE 
PROGRAM WILL TRAP. THE TRAP SERVICE ROUTINE SAVES THE 
ONTENTS OF SRO IN LOCATION SSROT, CLEARS SRO. JUMPS 

(OCAT Ion 252 AND HALTS. 0 DE TERAINE WHICH TEST CAUSED Te 
ABORT EITHER EXAMINE THE KERNEL STACK OR EXAMINE RI (RI 
CONTAINS THE PC OF THE FIRST INSTRUCTION IN THE TEST). 

set YS THE PC+2 
GHTS 
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RESTRICTIONS 

STARTING RESTRICTION 

NONE 

OPERATIONAL RESTRICTION 

NONE 

MISCELLANEOUS 

IF THE PROGRAN HALTS IN ne TRAP/INTERRUPT VECTOR AREA 
(0-1000), EXAMINE REGISTER (THE kK aa nore PTR). Hee 

SUN aE EE ho. See ALSO RI CRI SPECIFIES 
T 

NOTE: THE POP Lets WILL DISPLAY THE TRAP VECTOR RODRESS+4 IN 
THE ADDRESS LIGHTS. THUS A TO 4 (BUS ERROR) WILL DISPLAY 
10 IN THE ROORESS LIGHTS. 

NOTE THAT THE PROGRAM TAGS EACH MTPO/I INSTRUCTION UNDER TEST. 
THE TRG DENOTES CURRENT SPACE, ‘PREVIOUS’ SPACE AND WHETHER 
MTPD/I. FOR EXAMPLE: 

1) KUI4: 
2) SSI?: 

DENOTE: 

1) 'CURRENT’ KERNEL MODE, ’PREVIOUS’ USER MODE, NTPD 
2} °CURRENT’ SUPERVISOR MODE, PREVIOUS’ SUPERVISOR MODE, 

NOTE ALSO THAT MEMORY MANAGEMENT NAgED Y WHEN THE 
wes pate TRUCTION BEING TESTED ie Ext S OFF AT ALL 
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STACK POINTER 

THE STACK_POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUES 
KERNEL =1060 
SUPERVISOR = 700 
USER = 600 

AND pre RESET TO THESE VALUES AT THE START OF EACH SUBTEST (BY 

PASS COUNT 

1000(8) PASSES ARE REQUIRED F 
AT WHICH TIME THE cet WILL 

OBSERVED BY TURN MAY BE 
THE PRSS COUNT SHOULD BE MON 
PROGRAM ENTERS AN UNDEFINED L 

DEBUGGING TIPS 

WHEN THE FATLING SuTEST HAS 
WORD OF MTPD/T_INSTRUC 

OF THIS PROGRAM: 
. THE PASS count 
OISPLAY POSITION. 
HE EVENT THAT THE 

2 3 

S 
TH A BR SELF (000777), AND 

. GRAM 
(SINGLE INSTRUCTION) AND RESTORE THE REPLACED INSTRUCTION: 
USING THE MAINTENANCE CARD SINGLE STEP THE FAILING INSTRUCTION 
THROUGH EACH MICRO STATE OBSERVING THE FLOW IN THE 
DATA/ADORESS LIGHTS. THIS PRACTICE HAS BEEN FOUND TO BE 
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. THIS 
MAP IS CHANGED TWICE. WHEN THE PROGRAM BEGINS TESTS IN SUPER- 
VISORY MODE. ANC AGAIN WHEN THE PROGRAM BEGINS TESTS AT USER 
MODE. THE USER SHOULD ACQUAINT HINSELF WITH THE MEMORY 
MANAGEMENT MAP BEFORE USING THIS PROGRAM. 
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HO1 
231 ABS 
232 -LIST ME 

-NLIST SEQ 
. TITLE BBP Lode” MEMORY MANAGEMENT TEST DCKTD-A 
*COPYRIGHT 1972. DIGITAL EQUIPMENT COPORATION, MAYNARD, MASS 

;THIS TEST TESTS THE MTPI & MTPD INSTRUCTIONS WITH MEMORY MANAGEMENT ENABLED. 

GENERAL REGISTER ASSIGNMENTS 
900000 =Y 
000001 Riz] 
ooo00de2 Re=%2 
000003 R3=%3 
OCO004 R4=7%4 
000005 RS=%S5 
000007 PC=%7 
Oc 2000 R10=%0 
000001 Rl1l=%41 
ooo000e Rle=%2 
000003 R13=%3 
000004 R1Y= 
oooocs R1S=%5 

;STACK POINTER REGISTERS 
ocoods KSP=46 sKERNEL STACK POINTER 
OOCCOE SSP=%6 : SUPERVISOR STACK POINTER 
Ococle USP=%6 USER STACK POINTER 

: STATUS REGISTER BIT ASSIGNMENTS 
000001 sCARRY BIT 
ooo0de yo > OVERFLOW BIT 
ococ04 z= :ZER 0 BIT 
000010 N=10 *NEGATIVE BIT 
000020 T=20 : °*T? BIT 
000340 PRTY7=340 sPRIORITY LEVEL 7 
000200 PRTY4=200 sPRIORITY LEVEL 4 
004000 REG=4000 i DELECTS R10-R1S 
000000 KM=000000 3K MODE 
040000 Sm=040000 sSUPERVISORY MODE 
140000 UM= 140000 ;USER MODE 

PKM= > PREVI 
010000 PSM=010000 sPREVIOUS SUPERVISORY MODE 
030000 PUM=030000 sPREVIOUS USER 
004000 REG=004000 *SELECT RIO-R1S 

0000 ‘ ADORESS OF ’T’ BI 
000020 IOTVEC=20 ADORESS OF JOT T CT 
ooo0e4 PFVEC= ;ADORESS OF POWER FAIL TRAP VECTOR 

EMTVEC=30 ; SS OF EMT 
000034 TRAPVEC=34 ;ADORESS OF TRAP 
000064 TPVEC=64 ;ADORESS OF TTY PRINTER INTERRUPT VECTOR 
000240 PIRVEC=e40 ;ADDRESS CF PIRO 
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000250 

oon 

000010 

MMVEC=2S0 ;ADDRESS OF MEM MGMT ERROR TRAP VECTOR 

;REGISTER ADDRESSES 
PSW=177776 TAT S 
SLR=177774 iebbress 3 ates, FEGt TEE sTER 
PIRQ=177772 sADDRESS OF PROGRAM INTERRLPT REQUEST 
UBREAK=177770 REDRESS OF NICRO BR BREAK REGISTER 

TKB= 2 The=t55eeG mpegs KeYROarD BUFE gR 
TPB=177566 “ADDRESS OF TELEPRINTER BUFFER 
SWR=177570 "ADDRESS OF CONSOL SWITCH REGISTER 
LIGHTS=177570 “ADDRESS OF CONSOL LIGHT REGISTER 

INITIAL § STACK POINTER SETTINGS 
=1060 sBOTTOM OF KERNEL STACK 

SS ; SUPERVISORY STACK SETTING 
UPTR=600 -USER STACK SETTING 

PD eiiiistiitiitiiiiettireseuiattiietttitiorttiietiiieeriiire sy) 
;THE KERNEL, SUPERVISOR & USER STACK POINTER ARE AT PHYSICAL 1060,0700 8 0600 
Pitti tititttitititiiiiitiiitiiitiiiiit tii itiirti titer te: 

;MISCELLANEOUS BIT ASSIGNMENTS 
BIT1S= T15=100000 
BIT14=40000 
BIT13=20000 
BIT8=400 
BIT6=100 
PIR4=10000 ;LEVEL 4 PROGRAM INT. ROST. 

; MEMORY MGGENENT REGISTER SKU BIT ASSIGNMENTS 
ENMM ;ENABLE MEMORY MANAGEMENT 
Woe VIRTUAL "PAGE 0 
VP l= ; - “ 1 
VPe= ; - ° 2 
VP3=6 ; “ * 3 
VP4=10 ; “ “ 4 
VPS=1e ; . - 5 

versie poe 
OS= 5'D’ SPACE 
1$=00 s?y? seate 
UPG=140 ;USER P 

=40 ; SUPERVISOR PAGE 
KPG=000 ;KERNEL PAGE 
1C=200 : INSTRUCTION COMPLETE 
DM=400 ; DESTINATION MODE 
TE=1000 ; TRAP ENABLE 
0ST=4000 0ST ABORT FLAG 
MMT=10000 MEMORY MANAGEMENT TRAP 
AVA=20000 ACCESS VIOLATION ABORT 
PLA=40000 :PAGE LENGTH ABORT 
NRA= 100000 NON-RESIDENT ABORT 

3SR1 BIT ASSIGNMENTS 
INC1=10 
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INCe=20 

;SR3 BIT ASSIGNMENTS 
UDE=1 
SDE=2 
KDE=4 

ae =177e74 
SRe=177576 
SR3=172516 

UIPDRO=177600 

UDPORS=177632 
UDPOR6=177634 
UOPDR7=177636 

HS
 

S
R
R
 

a
e
 

UIPAR7=177656 

UDPARO=177660 
UOPAR 1=177662 

UDPARS=177672 

01-OCT-76 13:30 PAGE 10 

;USER ’D’ SPACE ENABLE 
SUPERVISOR 'D’ SPACE ENABLE 
KERNEL ’D’ SPACE ENABLE 

; MEMORY NNAGERENT REGISTER ADDRESS ASSIGNMENTS 
2177572 ; ADD RESS OF MEM MGMT REGISTER a: al 

SRe 
ADDRESS OF MEM MGHT REGISTER SR3 

;USER ’I’ SPACE PDR’S 

;USER ’D’ SPACE PDR’S 

;USER ’D’ SPACE PAR’S 

;USER ’'I’ SPACE PAR’S 
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177674 UDPAR6=177674 
177676 UDPAR7=177676 

172200 SIPORO=172200 ;SUPERVISOR °I’ SPACE PDR’S 
17ee0e SIPOR1=172202 
172204 SIPOR2=172204 
172206 SIPOR3=172206 
172210 SIPDRY=172210 
172ele SIPORS=17e21e 
172214 SIPOR6=172214 
172216 SIPDR7=172216 

172220 SOPORO=17 ; SUPERVISOR ’D’ SPACE POR’S 
172eee STE 175553 
172224 SDOPDRe=172224 
172226 SOPOR3=172ee6 
172230 SDPDRY=172230 
172232 SDPDRS=1722e32 
172234 SOPOR6=172234 
172236 SDPDR7=172236 

172240 SIPRARO=172240 ;SUPERVISOR ’I’ SPACE PAR’S 
172242 SIPARI=17e24e 
172244 SIPAR2=172244 
172246 SIPAR3=172246 
172280 SIPARY=1722S0 
172252 SIPARS=1722Se2 
172254 SIPAR6=172254 
172256 SIPAR7=172256 

172260 SDPARD=172260 ;SUPERVISOR ’D’ SPACE PAR’S 
172262 SDPAR1=17226e 
172264 SOPAR2=1 72264 
172266 SDPAR3=172266 
172¢70 ARY=17227 
17227e SDPARS=172272 
172274 SDPAR6=172274 
172276 SDPAR7=172276 

172300 kt ii7eaue ;KERNEL 'I’ SPACE PDR’S 
172302 K hat 17230 
172304 
172306 KIPDRS = 175306 
172310 KIPDRUSI e310 
17e31e KIPORS=17231 
172314 KIPDR6=172314 
172316 KIPOR7=172316 

172320 KOPORO=172320 ;KERNEL ’D’ SPACE POR’S 
172322 KDPOR1=172322 
172324 KDPORe=172324 
172326 KDPOR3=172326 
172330 KDPDRY=172330 
17233¢ KOPORS=172e332 
172334 KOPOR6=172334 
£72326 KOPDR7=172336 
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ooooc4 

‘ 000030 

000250 

000200 

172340 
172342 

l 
172354 
172356 

172360 
172362 

00 
000167 

000400 

;ACCESS 

KIPARO=172340 
KIPARI=172342 

KIPAR7=172356 

KDPARO=172360 
KOPAR1=17236e 
KOPAR2=172364 
KDPAR3=172366 
KDPARY=172370 
KDPARS=17237e 
KDPAR6=172374 
KDPAR7=172376 

01-OCT-76 13:30 PAGE 12 

;KERNEL °I’ SPACE PAR’S 

;KERNEL ’D’ SPACE PAR’S 

CONTROL FIELD DEFINITIONS (IN POR) 

WBIT=100 

s INSTUCTION EQUATES 
NOP=240 
HL T=HALT 
SCOPE=EMT 

.=MMVEC 
-WORD MMERR 
.=200 
JMP START 

.=400 

NON TRESTDENT ABORT ALL REFS. 
TRAP ON READ REORT ON WRITE 
READ REORT of RITE 
UNUSED AB 
TRAP ON PpeRS ‘a HRITE 
READ, TRAP ON WRITE 
"READ '& WRITE 
ABORT ALL 
;EXPONSTON DIRECTION BIT INPDR 

;ERPAND DOWN 

:°W? BIT 

;SCOPE IS AN EMT TRAP INST. 

; LOAD TRAP / INTERRUPT VECTOR AREA WITH 

; HAL 
; CAUSES UNEXPECTED TRAP ES INTERRUPTS TO HALT AT VECTOR ADDRESS +2 

;SET SUPER AND USER HALT TRAP 

;SET SCOPE (EMT) TRAP VECTOR 

;SET MEM MGMT ERROR TRAP VECTOR 

;GO START TEST 
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j SUPER/USER HALT TRAP SERVICE ROUTINE. 
000400 162716 00002 SHL SUB #2, (KSP) sAOJUST PC 
000404 005776 o00000 TST J(KSP) “CHECK IF HLT CAUSED TRAP 
900410 001404 BEQ SHLTA 
o00412 062716 oo00002 ADD #2, (KSP) ; RESTORE PC 
000416 000167 177364 JMP 6 :GO HALT AT 6 
p00422 942766 140000 OO0002 SHLTA: SIC #UM, 2(KSP) KERNEL MODE ON RETURN 
000430 o00006 RTT >RETU 

-SCOPE (EMT) SERVICE ROUTINE 
g00432 011601 SCOPEA: MOV (KSP) Ri ;SAVE RETURN ADDRESS IN R1 
000434 012706 001060 MOV #KPTR: KSP ;SET KERNEL STACK PTR 
Q0044O OO0SO46 CLR -(KSP3 
oco442 010146 MOV Rl. -(KSP) 
OOO444 012746 000700 MOV 8SPTR, -(KSP) 
0004SO0 012746 000600 MOV #UPTR., -(KSP) 
000454 01°e737 030000 177776 MOV PUM, daPSW ;PREVIOUS USER MODE 
OOO4b2 106606 MTPD —«USP *SET USER STACK PTR 
OO0464 006237 177776 ASR aePSW >PREVIOUS SUPER MODE 
000470 106606 MTPD SSP >SET SUPER STACK PTR 
000472 032737 coo400 177570 BIT 8178, aaSWR LOAD MICRO BREAK? — 
oco0soo 00 403 BEQ 3C ope 
000502 113737 177570 177770 MOVB #SWR,JSUBREAK ;LOAD SRO-SR7 INTO MICRO BREAK REG. 
000510 OG0006 SCOPEX: RTT RETURN & START NEXT TEST 

*MEMORY MCNAGEMENT ERROR SERVICE 
000512 013767 177572 O002b2 MMERR: MOV @eSRO, SROT ;SAVE SRO 
noos20 o0S067 177046 CLR SRO 
oocS24 000137 o002Se JMP JaMMVEC+2 

001000 TAGs .21000 

001000 ooc00n ICNT: 0 sCONTAINS PASS COUNT 
001092 oco0000 SROT: O *CONTAINS SRO CONTENTS ON ERROR 
001004 990000 TEMP: 0 ‘s 

Lo. me eee - - 
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BR
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BS
 

177702 

boiaé 
000400 
177656 

176420 
177690 
000040 

172200 
000100 

000170 
000171 

000172 
000173 

177774 
176444 
000250 

172516 

172300 
172320 
172334 
172336 

17886 
177630 
177612 

171074 
171070 

170730 
170740 

176322 
176332 
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.=1070 
*START MEMORY MANAGEMENT TEST 
TART: NOP START 

CLR ICNT “CLEAR PASS COUNT 

BEGIN: CLR aePSW KERNEL MODE!!! PREV KERNEL MODE!! 
MOV KP TR, KSP ieeP FP RNET STARK BIR ™ 
SCOPE SCOPE SETS UP ALL STACK PTRS 

Mov TONY’ CreHtS — EBTSPLAY pags COUNT 
MOV SMMERR aeMMVEC 
CLR aennvecs2 “KERNEL MODE ON MEM MGMT ABORT 
MOV #KDE+SDE+UDE, a8SR3 

“ROUTINE TO CLEAR MEM MGMT REGISTERS. 
MMO: NOP 

CLR SRO 
MOV SUIPDRO, Re 
MOV #40,R3 
CLR (Re3+ 
SOB R3..- 
PV aSiPDRO,R2 
MOV #100,R3 " 
CLR (Re)+ 
S68 R3, .-2 

j ROUTINE TO SET UP MEM MGMT REGISTERS FOR TESTS 

"MoV #167%400-400+UP+RW, J#KIPORO LOAD KIPDRO RW,UP 167 BLOCKS 
MOV #11%400-4O0+UP+RW deKDPDRO LOAD KOPDRO RW'UP 11 BLOCKS 
MOV #1#400-4O0+UP+RW, 2aKDPDRE LORD KDPOR6 RW>UP 1 BLOCKS 
MOV #200%400-400+UP+RW, J#KOPDR7 "LORD KDPOR? RW'UP 200 BLOCKS 
MOV #1%400-4( +UE+RH, SESDPDRI LOAD SDPORI RW;UP 1 BLOCKS 
MOV #1#400-400+UP+RW’ J8SIPDR2 LOAD SIPORS RW>UP 1 BLOCKS 
MOV #124 HOO+UP +R, BAUDEDRY LOAD UDPORY RW.UP 1 BLOCKS 
MOV #1#400-4O0+UP+RW; JHUIPORS ‘LOAD UIPORS RW'UP 1 BLOCKS 

ee 2 = 
MOV #167, KDPAR6 =: VA=140000-140077; PA=16700-16777 
MOV #7600, KDPAR7 ; B= 16000-17776, PA=760000-777776 

MOV #170, SIPAR2 : VA=40000-40077/PA=17000-17077 (SUPER I SPACE) 
MOV #171, SOPARI : VA=20000-20077/PA=17100-17177 (SUPER D SPACE) 

MOV #172, UIPARS s VA=120000-120077/PA=17200-17277 (USER I SPACE) 
MOV #173, UOPARY : VA=100000-100077/PA=17300-17377 (USER 0 SPACE) 
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001236 OA: 
001336 012737 000340 177776 MOV #PRTY7, JePSW 
001344 90S016 CLR (KSP) 
00134 Ol2e702 177777 MOV at R2 
00!3S2 00S237 177572 INC a#SR0 
901356 106602 KKO: MT R2 
001360 013703 177776 MOV JEPSH, RB 
001364 00S037 177572 CLR assRo’ 
001370 O22706 001062 CMP #KPTR+2, KSP 
001374 OO1401 BEQ +4 
001376 O00000 T 
001400 122703 000344 CMPB os SPRTY742,R3 
901404 OO140) BEQ +4 
001406 900000 HLT 
901410 005702 TST R2 
OOI412 OO140! BEQ +4 
001414 900000 HLT 
001416 104000 SCOPE 

140000 VIRT=140000 
016700 PHYS=16700 

001420 O0SD16 CLR (KSP) 
001422 012702 140000 MOV aVIRT,R2 
001426 012737 177777 016700 MOV 8-1, SePHYS 
OO1434 G0S237 177572 INC aeSk0 
001440 000277 scc 
OOL4W42 106612 KK1:  MTPD (Re) 
OOl444 013703 MOV JePSW, RI 
001450 005037 177572 CLR asSRO 
001454 001062 CMP 8KPTR+2, KSP 
001460 00140! BEQ +4 
001462 HLT 
001464 122703 000005 CMPR =s-824C,,R3 
001470 OO14O! BEQ +4 
001472 HLT 
001474 Bora? e 016700 TST QePHYS 
001500 001401 BEO “+4 
901502 0900000 HLT 
001504 104000 SCOPE 

;DN=2 
001506 012737 004000 177776 MOV REG, 28PSW 
001514 012716 177777 MOV 8-1. (KSP) 
001520 0! 140000 MOV 8VIRT Ri2 
001524 016700 CLR ePHYS 
001530 00S237 177572 INC aeSRO 
001534 {06622 KK2: MTIPD  (Ri2)¢+ 

;TESTS KKO-KKIS TEST THE MTPD INSTRUCTION IN KERNEL MODE, PREV KERNEL MCCE. 
-TEST THAT MTPD CAN LOAD A GENERAL REGISTER (Re) 

sKERNEL MODE!!! PREV AfERNEL MODE! ! 
-PUT #0 ON KERNEL STAC 
“PRESET REGISTER 
sENABLE MEM MGMT 
* Roe (KSP)+ 

SAVE STATUS RESULT 
DISABLE’ MEM MGMT 
CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
:CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

i rest THAT KERNEL CAN LOAD KERNEL VIRTUAL ’D’ ADDRESS (VIRT) 

;KERNEL VIRTUAL 'D’ ADDRESS FOR THESE TESTS 
CORRESPONDING PHYSICAL °D’ ADDRESS 

sPUT #0 ON KERNEL STACK 
*R2=VIRT ADORESS 
: PRESET DATA 
* ENABLE MEN 

s VIRTe (KSP)+ 
sSAVE STATUS RESULT 

;DISABLE’ MEM MGMT 
: CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

KERNEL MODE!!! PREV KERNEL MODE! ! 
“PUT #-1 ON KERNEL STACK 
*RIZ=VIRT ADDRESS 
>PRESET DATA 
ENABLE NEM 
:VIRT#(KSP)+ 
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; OM=4 

KK4: 

KKS: 

30M 
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oaSRO 
adePHYS 
+4 

aVIRT+2,Ri2 
+4 

aePSw 

#PRTY7, dePSH 
«1 {KSP) 

wy ERT Ue QsPHYS 
aePHysSe4 

Payee RY 
8-1, 38PHYS 
assho 
-(R4) 
aeSRO 
sVIRT,R4 
+4 

asPHYS 
+4 

SREG, a8PSHW 
#-1 tkSP) 

itr eal 
asPHys 

;DISABLE MEM MGMT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 
CHECK AUTO-INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

KERNEL MODE!!! PREV KERNEL MODE!! 
*PUT 8-1 ON KERNEL STACK 

-LOAD INDIRECT ADDRESS 
sLOAD ADORESS 

PRESET DATA 
; HEM MGMT 
*VIRT$4e (KSP)+ 
: MEM MGMT 

CHECK RESULT 

;ERROR! INCORRECT RESULT 

3PUT #0 ON KERNEL STACK 
*LORD ADDRESS 
: PRESET DATA 
; ENABLE MEM 
*VIRT©(KSP)+ 
* DISABLE MEM MGMT 

sCHECK RUTO-DECREMENT 

;ERROR? AUTO-DECREMENT FAILED 
: CHECK RESULT 

ERROR! INCORRECT RESULT 

; KERNEL MODE!!! PREV KERNEL MODE! ! 
1 ON KERNEL STACK 

ORD. Thoirect ADORESS 

: LORD RODRE 5 
NOBLE MEN 

sVIRT#(KSP)+ 
>DISABLE MEM MGMT 

CK RESULT 

;ERROR! INCORRECT RESULT 

;KERNEL MODE!!! PREV KERNEL MODE! ! 
;PUT #0 ON KERNEL STACK 
"LOAD INDEX REGISTER 
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KK6: MTPD 

;DM=7 

; TEST ret MTPD 
:OM=1, PC 

KK10: 
KK1OA: HALT 
KK108: 

Oe 
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#1 PHYS+2 sPRESET DATA 
aeSh0 “ENABLE MEM MGMT 
VIRT(R12) :VIRT+2+(KSP)¢ 
g4PSH, RIO ; SAVE STATUS RESULT 

aKBTRO2, KSP iRIPCL Ue Teck POINTER FOPPED 
.? 

T STACK PTR 
#REG*Z, R10 ieee statue RESUL 

° ERROR! INCORRECT STATUS RESULT 
asPHYsee “CHECK RESULT 

° sERROR! INCORRECT RESULT 

#-1, (KSP) sPUT 8-1 ON KERNEL STACK 
82 Re ; LOAD INDEX REGISTER 
sVIRT. dePHYS+4 =LORD ADDRESS 
ePHys >PRESET DATA 
#SRO “ENABLE MEM MGMT 

QVIRT+2(R2) :WIRTe(KSP)+ 
3#SRO “OISABLE MEM NGNT 
oePHYS ;CHECK RESULT 

;ERROR! INCORRECT RESULT 

CAN LOAD KERNEL 'D’ SPACE 

BKKAG, JaMMVEC ;L0AD MEM MGMT ABORT TRAP VECTOR 
as ENABLE MEM MGMT 
(PC) sTILA+(KSP)+ SHOULD ABORT 

;ERROR! MTPD DID NOT RBORT 

aeSRo “DISABLE MEM MGMT 
akPTR-2, KSP “CHECK STACK PTR 

° sERROR! INCORRECT STACK PTR 

SKK} 1B, GUMHVEC SERA RE ie ABORT TRAP VECTOR 

;(PC)+¢(KSP)+ SHOULD ABOR 
SERROR! FAILED TO ABORT 

a#SRO ;DISABLE MEM MGMT 
exp TR-e, KSP ;CHECK STACK PTR 

;ERROR! INCORRECT STACK PTR AFTER ABORT 

#REG, dsPSW ;KERNEL MODE!!!,PREV KERNEL MODE!! 



OCKTDA. 

tow. 

77770 
16700 
775 

016700 

177776 

KKle: 

KK13: 

3 DM=7,PC 

KK14: 

;CHECK THAT MTPD 
MOV 

KK1S: 

Por Lend | Penory MANAGEMENT TEST OCKTD-A MACYI1 27(732) 

CLR 
INC 
MTPD 
CLR 
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#4 AKSP) “PUT 8-1 ON KERNEL STACK 

aeSRO ;ENABLE MEM MGMT 
Sate RT. VIRT#(KSP)+ 

i VE STATUS RESULT 
“DISABLE MEM 

BE a R10 CHECK STATUS MRESULT 

° sERROR! INCORRECT STATUS RESULT 
PHYS "CHECK RESULT 

° sERROR! INCORRECT RESULT 
aePsw 

SPRTY7,a8PSW  ; KERNEL MODE!!! PREV AfERNEL MODE! # 
(KSP) “PUT 80 ON KERNEL S 
8-1] PHYS+4 
asShO sENABLE MEM MGMT 

VIRT+4 RT+4e (KSP)+ 
J8PSH,R3 ae STATUS RESULT 
ae MEM MGMT SRO ; DISABLE 
ex TR+2, KSP CHECK THAT STACK PTR POPPED 

sERROR! INCORRECT STACK PTR 
aPRTY74#24C,R3 “CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
aepnyses ;CHECK RESULT 

;ERROR! INCORRECT RESULT 

sPUT 8-1 ON KERNEL STACK 
Wikies, SePHYS “LOAD RODRESS 

S+4 -PRESET DATA 
oech sENABLE AEM MGMT 

aVIRT = VIRT+4e(KSP)+ 
aeSRO “DISABLE MEM MGMT 
ONPHYS#4 ;CHECK RESULT 

° ERROR INCORRECT RESULT 

CAN SET STACK PTR 
SREG, J8PSH sKERNEL MODE!!! PREV afERNEL MODE! ! 
(KSPS *PUT 80 ON KERNEL STAC 
aeSRO ENABLE MEM MGMT 
KSP :KSPe (KSP)+ 
aaSRO “DISABLE MEM MGMT 
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OCKTOA.P11 

002476 005706 TST SP sCHECK STACK PTR 
002500 001401 BEQ wa 
o02502 0900090 HLT sERROR! 

MOV &KPTR, KSP :SET KERNEL STACK PTR Ole70& 001060 
ic4oo0 

O0eS04 
002510 SCOPE 
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OCKTOA.P11 

014000 177776 
177777 

177776 

017100 

Be
e Sot
 Ki 

: 
ae
 

;TESTS KSU-KS16 TEST THE MTPO INSTRUCTION IN KERNEL MODE, PREV SUPER MODE. 
; TEST THAT MTPO CAN LOAD A GENERAL REGISTER (Re) 

; TEST THAT MTPD CAN L Ao A a aeeNe KERRE REGISTER 

KSO: 

OV apn 
MOV MKSe} 
CLR RI 
INC aaSRO 
sce 
MTPD —soR12 
MOV DePSH, R13 
CLR aeSRO’ 
CMPB BREGHNAC, R13 
BEQ 
HLT 
INC R12 
BEQ 44 
HLT 
SCOPE 

NEL MOE TERN PREV SUPER MODE! ! 
ia Lon KER EL STACK 

ENABLE MEM RGHT 

;Rle+(KSP)+ 
: SAVE STATUS RESULT 

:DISARL STATUS” US RESULT 

;ERROR ENCORNECT STATUS RESULT 
CHECK RESUL 

;ERROR! INCORRECT RESULT 

i REST THAT KERNEL CAN LOAD SUPER ’D’ ADDRESS (VIRT) 

KSI: 

KS2: 

VIRT=20000 
PHYS=17100 

MOV 8KM+PSM, uPSW 
CLR (KSP) 
MOV SVIRT, Re 
MOV 8-1, JkPHYS 
INC aeSko 
Scc 
MTPD = (RR) 
MOV PSW.R3 
CLR 38SRO 
CMP 8KPTR+2,KSP 
BEQ +4 
HLT 
CMPB «#240, 
BEQ +4 
HLT 
TST asPHYS 
BEQ +4 
HLT 
SCOPE 

MOV SPSM+REG. 38PSWd 
MOV 8-1. (KSPS 
MOV 8VIRT R12 
CLR aePHys 
INC aeSRO 
MTPD ~—s- (R12) + 
CLR aaSRO 
INC aePHYS 
BEQ +4 

“PRESET BATA 
ENABLE MEN 

;SUPER VIRTUAL °D’ ADDRESS FOR THESE TESTS 
CORRESPONDING PHYSICAL *D’ ADDRESS 

PGT ab POOF the PREV 3U SUPER MODE! ! 

;Re=VIRT ABDRESS 

; VIRTe(KSP)+ 
-SAVE STATUS RESULT 
;DISABLE MEM MGMT 
CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

*KERNEL MODE!!! PREV SUPER MODE!! 
*PUT 8-1 ON KERNEL STACK 
*RIZ=VIRT ADDRESS 
“PRESET DATA 
“ENABLE MEM MGMT 
*VIRT*(KSP)+ 
SOISABLE MEM NGNT 
CHECK RESULT 
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DCKTDA.Pil 

phony 000000 HLT 
OOc? Bee Oe 020002 ce 

B5735  bobcA pee 
002736 O0S067 175034 CLR 
OG2742e 104000 3 SCOPE 

002744 bie? 37 010340 177776 ry 

Bosses BIStES Abiaoy NOV 
O0e7be Ole7le Oe0004 MOV 
002766 005037 017104 CLR 
002772 O0S237 177572 INC 

prSan8 dosose KS: Re 177S7e CLR 

ary eg, zB Beatie pobGaD af 
003014 104000 SCOPE 

; DM= 
003016 012737 O10000 177776 MOV 
003004 005016 CLR 
003026 Ole704% Od2000e MOV 
OO3032 Ole737 177777 017100 MOV 
003040 O00S237 177572 INC 
OO3SON4Y 106644 KSY: MTPD 
003046 005037 177572 CLR 
0030S2 Oe2704 Od20000 CMP 
003956 OO01401 BEQ 
003360 000000 HLT 
O03Gbe 005737 017100 TST 
003066 001401 BEQ 
003070 o00000 HLT 
003072 104000 SCOPE 

sDM=5 
003074 012737 O14000 177776 MOV 
003102 Q12716 177777 MOV 
003106 Oie70e 001010 MOV 
OO31ie2 O1e767 Oe0000 175666 MCV 
003120 005037 017100 CLR 
0331e% O0S237 177572 INC 
003130 106652 KSS: MTPD 
003132 005037 177572 CLR 
003136 005237 017100 INC 
003142 001401 BEQ 
003144 000000 HLT 
003146 005067 174624 CLR 
003152 104000 SCOPE 

; OM= 
0031S4 012737 014000 177776 MOV 
003162 18 CLR 
003164 O1 oooco2 MOV 
003170 O12767 177777 013704 MOV 
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aVIRT+2,Rie 
+4 

PSW 

#PSM+PRTY7, JePSW 
re nskeB 

avehe Re (R2) 
aePHYs+4 
aeSRO 
a(Re)+ 
aeSRO 
asPHYS+4 
+4 

anh, asPSW 
(KSP) 
8VIRT+2, RY 
$-1, J8PHYS 
aeSk0 
-(R4) 
aesRo 
aVIRT,RY 
+4 

dePHYS 
+4 

wPSH+REG asPSw 
(KSP) 

aTehees Rle 
aVIRT. TEMP +2 
ePHys 

FSR SREG, OuPSH 

#2, R12 
w-1, PHYS+2 

;ERROR! INCORRECT RESULT 
CHECK AUTO- INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

; KERNEL MODE ARK 

Topo" ihofhetY HBbeess 

i BRESET DAT DATA 
ENABLE MEM MGMT 
sVIRT+He(KSP)+ 
‘DISABLE MEM NGMT 

;CHECK RESULT 

;ERROR! INCORRECT RESULT 

PREV SUPER MOCE!! 

;KERNEL MODE!!! PREV SUPER MODE!! 
KERNEL STACK 

;VIRTS (KSB) 
;01 M MGMT 

;CHECK AUTO-DECREMENT 

;ERROR! AUTO-DECREMENT FAILED 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

ERNEL MODE!!? PREV SUPER MODE!! 
T 8-1 ON KERNEL STACK 

‘ono INDIRECT ADDRESS 
ADDRESS 

iVIRT+ (KSP)4 
SABLE MEM MGMT 

CHECK RESULT 

;ERROR! INCORRECT RESULT 

KERNEL MODE!!! PREV SUPER MODE!! 
;PUT #0 ON KERNEL STACK 
"LOAD INDEX REGISTER 
“PRESET DATA 
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DCKTDA.PIL1 

003176 005237 17757e INC 
003202 106662 Oe0000 KSB: MTPO 
003206 O16700 174564 MOV 
OO3ele@ O0S037 177572 CLR 
003216 001062 CMP 

2e 00140! BEQ 
0032e4 HLT 
003226 122700 d04004 CMPB 
003232 001401 BEQ 

000000 HLT 
003236 005737 017102 TST 

001401 BEQ 
003244 000000 HLT 
00324 104000 SCOPE 

; OM=7 
003250 012737 O10000 177776 MOV 
0032S 012716 177777 MOV 
OG3e62 Ol270e 00002 MOV 
003e66 Ole737 OG20000 001010 MOV 
003274 00S037 017100 CLR 
003300 00S237 17757e INC 
003304 10667e 001006 KS?7: MTPO 
003310 O00S037 177572 CLR 
003314 017100 INC 
003320 1401 BEQ 
O033e2 O00000 HLT 
OO33e4% 104000 SCOPE 

TEST THAT MTPO 

0033e6 O1e737 010000 177776 
Ol 003350 003334 2716 MOV 

003340 O00S237 177572 INC 
003344 106607 KS10: MTPD 
003346 000000 HLT 

KSI0A: 
0033S0 005037 177572 R 

104000 SCOPE 

;DM=e, PC 
012737 010000 177776 MOV 

003364 Qie7 177777 MOV 
003370 003414 CLR 
003374 012767 OO3420 174646 MOV 
OO3402 O0S067 174644 CLR 
OO3406 00S237 177572 INC 
OO312 106627 KS11:  MTPD 
003414% 000000 HLT 

003416 000000 HLT 
003420 KS1IA: 
003420 005037 177572 CLR 

022706 001056 CMP 
003430 001401 BEQ 
0o3432e 000000 HLT 
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aeSRO sENABLE MEM MGMT 
VIRT(R12) *VIRT¢+o«(KSP)+ 
PSW.RIO SAVE STATUS RESULT 
aeSRo *DISABLE MEM GMT 
aKPTR+2, KSP ‘CHECK THAT STACK POINTER POPPED 

; ERROR! INCORRECT STACK PTR 
#REG*Z, RIO CHECK STATUS RESULT 

; ;ERROR! INCORRECT STATUS RESULT 
aarHYS+e ;CHECK RESULT 

;ERROR! INCORRECT RESULT 

#KM+PSM. QePSW 6 -;KERNEL MODE!!! PREV SUPER MODE!! 
a1 (KSP) -PUT #-1 ON KERNEL STACK 

“LOAD INDEX REGISTER 
aver DeTEMP+4 LOAD ADDRESS 
ePHYs sPRESET DATA 

aeSRO “ENABLE MEM MGMT 
QTEMP+2(R2) *VIRT*(KSP)+ 
aeSRO “DISABLE MEM MGMT 
DePHYS CHECK RESULT 

;ERROR! INCORRECT RESULT 

CAN LOAD PC 

SKM+PSM Q8PSH  ; KERNEL MODE!!! PREV SUPER MODE! ! 
#KS10A,{KSP)  ;PUT NEW PC ON STACK AS DATA 
a8SRO “ENABLE MEM 
PC *PCe(KSP)+ 

“ERROR! MTPD DID NOT LOAD PC 

aeSRO ;DISABLE MEM MGMT 

SKM+PSM, O8PSW =; KERNEL MODE!!! PREV SUPER MODE! ! 
8-1, (KSP) "PUT #-1 ON KERNEL STACK 
aakSil+e *CLEAR ADRS FOLLOWING MTPD 
aKS1 1A, MMVEC :SET MEM MGMT ERROR VECTOR 

aaSRO sENABLE MEM MGMT 
(PC)+ :(PC)+e(KSP)+, SHOULD ABORT 

ERROR! DID NOT ABORT AND PC DID NOT 
* AUTO-INCREMENT 
SERROR! DID NOT ABORT 

aesRO DISABLE MEM MGMT 
aKPTR-2, KSP :CHECK STACK PTR 

;ERROR! STACK PTR NOT PUSHED TWICE ON ERROR 
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DCKTDA.P11 

OOS434 012737 O00Sie 000250 MOV 
O0344e 104600 SCOPE 

;OM=3,PL 
COSHH 012737 014000 177776 MOV 
COSYS2 912716 177777 MOV 
003456 005037 017100 CLR 
OO3be 005237 177572 INC 
OO3466 106637 020000 KSle: MTPO 
OO37e Te 174300 MOV 
003476 177572 CLR 
003802 122700 004010 CMPB 
p03208 001401 BEG 

reat Soeoe 013362 INC 
003S16 001401 BEQ 
003Se0 900000 HLT 
OO3S2e2 005067 174250 CLR 
003S26 104000 SCOPE 

;DN=4, PC 
003530 Ole737 O10000 177776 MOV 
003536 016702 Ooddle ~ MOV 
OO3S42 012737 u002eS0 MOV 
O003SS0 005237 177572 INC 
OO3SS4 106647 KS13: MTPD 
003S56 000000 HLT 
003560 Oe2706 001056 KS13A: CMP 
003564 001401 BEQ 
003S65 000000 HLT 
003S70 Oee737 140061 17757e CMP 
003S76 001401 BEG 
003600 000000 HLT 
003602 005037 177572 CLR 
0036068 Q10e67 177742 MOV 
003612 Ol12737 O000Sie oc00eS0 MOV 

104000 SCOPE 

: DM=6, PC 
ge 012737 O10340 177776 MOV 

00S016 CLR 
003632 012767 177777 013244 MOV 
003640 005237 177572 INC 
003644 000277 SCC 
003646 106667 014132 KS14: MTPO 
0036Se 016703 174120 MOV 
003656 005037 177572 CLR 
003662 022706 001062 CMP 
003666 00140! BEQ 
003670 900000 HLT 
003672 122703 OG0345 CMPB 
003676 00140! BEQ 
003700 Bono HLT 
003702 005 017104 TST 

06 00140! BEQ 
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aMMERR, deMMVEC 

#PSM+REG J8PSW > KERNE!. MODE!!! PREV SUPER “ODE! ! 
#-1, (KSP) “PUT #-1 ON KERNEL STACK 
aePHYS 
a#SRO sENABLE MEM MGMT 
aeVIRT ;VIRT#(KSP)+ 
PSW. RIO : SAVE STATUS RES LT 
aeSRO ISABL 
BREGHN, »R1O t CHECK STATUS "RESULT 

- ERROR! INCORRECT STATUS RESULT 
PHYS * CHECK RESUL 

; sERROR! INCORRECT RESULT 
PSW 

aknsPsn, aePSW 
KS13 
wisi, DEMMVEC 

-(PC) 

aKPTR-2, KSP 

sKERNEL MODE!!! PREV SUPER MODE!! 
>SAVE MTPD INSTRUCTION 
-LOAD Hen NGHT ERR VECTOR 
ENABLE MEM MGMT 
=(PC)+(KSP)+ SHOULD ABORT 
ERROR! FAILED TO ABORT 
CHECK STACK PTR 

ERROR! INCORRECT STACK PTR AFTER ERROR 
ngenceesrcsrfl asSRO sCHECK ABORT CONDITIONS 

;ERROR! ABORT CONDTIONS ARE INCORRECT 
aeSRO ;DISABLE MEM MGNT 

RESTORE INSTRUCTION Re, KS13 
#MMERR, IUMMVEC 

MODE! !!, ERNEL PREV SUPER MODE?! 
;PUT #0 in KERNEL STACK’ 

SPSM+PRTY7, J#PSW 
(KSP) 
Me PHYS+4 
aeSko sENABLE MEM MGMT 

VIRT+4 sVIRT+4e(KSP) + 
PSW.R3 “SAVE STATUS RESULT 
a#SR0 “DISABLE MEM 
akPTRE2, KSP CHECK THAT BoM PTR POPPED 

° sERROR! INCORRECT STACK PTR 
#PRTY7#Z4C,R3 CHECK STATUS RESULT 

" “ERROR! INCORRECT STATUS RESULT 
auPHYS+4 sCHECK RESUL 
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OCKTDA.P1L 

104000 
010000 
177777 

177776 

001004 

177776 

017100 

KS1S: 

KO2 
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;ERROR! INCORRECT RESULT 

SKM+PSM, JePSW |; KERNEL MOET ERAE RC TBoK SUPER MODE!! 
8-1, (KSP) “PUT #-1 ON KERNE 
avIRT SH JSTEMP LOAD ADDRESS 

YS+4 “PRESET DATA 
rien -ENABLE MEM MGMT 
TEMP *VIRT+4e(KSP)+ 
#SRO “DISABLE MEM MGMT 

aePHYS+4 ‘CHECK RESULT 
+4 

;ERROR INCORRECT RESULT 

; CHECK Tat MTPD CAN SET Ee STACK PTR & PUT DATA ON THE B Sure STACK 

KS16: 

#PSM+REG, d8PSW | ;KERNEL MODE!!! PREV SUPER 
8VIRT = CKSP) :PUT SUPER STACK PTR. VALUE ON STACK 
-(K ‘PUT DATA ON THE STAC 

#-1. dbPHYS PRESET SUPER gine DATA 
aaSko ENABLE MEM 
SSP EOPe(KSP)+ 
3(KSP)+ :VIRT+(KSP)+ 
a#SRO >DISABLE MEM MOHT 
SSP >SET SUPER STACK PTR 
aVIRT, (KSP) s CHECK THAT MTPD SSP SET SUPER STACK 

+ ERROR! MTPD SSP FAILED 
DePHYS “CHECK THAT MTPD @9(KSP)+ PUT THE COR- 
+4 RECT DATA ONTO THE SUPER STACK 

ERROR! INCORRECT DATA AT PHYS 
WKETRoe, KSP i CHECK KERNEL Stack PTR 

PUSHES 8& 3 POPS 
ERROR! INCORRECT STACK PTR AFTER TEST 
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DCKTOR.Pil 

004106 
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012737 

005 
005237 
001401 

034000 177776 
177777 

17757e 

004011 

030000 

100000 
177777 
177572 

177776 

017300 

173600 
17757e 
001062 

o0000s 

017300 

17757e 

177572 
017300 

; TESTS KUU-KUIS TEST THE MTPD INSTRUCTION KERNEL MODE, PREV USER MODE. 

LOe 
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TEST THAT MTPD CAN LOAD A GENERAL REGISTER ( 

; TEST THAT yitPO CAN LOAD A PSM KERNEL OD 

KUO: 

KUI: 

KUe: 

VIRT=100000 

HL 
SCOPE 

i REST THAT KERNEL CAN LOAD USER ’D’ ADDRESS (VIRT) 

#PUM+REG, J#PSW 
#-1, (KSP) 
R12’ 
d#SRO 

Rle 
POW RIS 
aaSRO 
#REG+N+C, R13 
+4 

Rle 
+4 

PHYS=17300 

MOV sKIN4PUM, aePSid 
CLR (KSP) 
MOV #VIRT,Re 
MOV $-1, akPHYS 
INC aeSRO 
SCC 
MTPD = (Re) 
MOV PSW.R3 
CLR auSRO 
CMP #KPTR+2,KSP 
BEQ +4 
HLT 
CMPB 824, R3 
BEQ .+4 
HLT 
TST QePHYS 
BEQ +4 
HLT 
SCOPE 

MOV #PUM+REG, J#PSW 
MOV #-1, (KSP$ 
MOV avIRT Rie 
CLR aePHys 
INC a#SRO 
MTPD = (R12) + 
CLR aeSRO 
INC JePHYS 
BEQ +4 

RNEL MODE!!! PREV USER MODE?! 
“PUT #-1 ON KERNEL STACK 
*PRESET REGISTER 
“ENABLE MEM MGMT 

;Rle+(KSP)+ 
‘SAVE STATUS RESULT 
DISABLE MEM NGMT 
*CHECK STATUS RESULT 

;ERROR INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

;USER VIRTUAL ’D’ ADDRESS FOR THESE TESTS 
CORRESPONDIG PHYSICAL °0’ ADDRESS 

-KERNEL MODE!!! PREV USER MODE!! 
*PUT #0 ON KERNEL STACK 

R2=VIRT ADDRESS 
s PRESET bata 
*ENABLE MEM MGMT 

;VIRT+(KSP)+ 
SAVE STATUS RESULT 
;DISABLE MEM MGMT 
CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

sKERNEL MODE!!! PREV USER MODE!! 
: PUT th ON KERHEL STACK 
*Ri2=VIRT ADDRESS 
* PRESET DATAL 
ENABLE MEM MGMT 
*VIRT#(KSP)+ 
*DISABLE MEM MGMT 
“CHECK RESULT 
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OCKTDA.Pil 

004276 000000 HLT 
004300 O2e70e 100002 CHP 

dap 68b0 BE 
004210 005087 173462 CLR 
004314 104000 he3 SCOPE 

004316 O127 7 030340 177776 ’ MOV 
004324 Olevig 177777 MOV 
004330 Ole702 001004 MOV 
004334 Ole7le 100004 MOV 
904340 005037 017304 CLR 
004344 005237 177572 INC 
004350 106632 KU3: TPO 
0043S2 005037 177572 CLR 
004356 005237 017304 INC 
004362 00140! BEQ 
004364 900000 HLT 
004366 104060 SCOPE 

;OM=4 
004370 012737 O30000 177776 MOV 
004376 OOSOI6 CLR 
oo4400 012704 100002 MOV 
OO44NO4 012737 177777 017300 MOV 
cowie 005237 177572 INC 
OO4416 106644 KU4:  MTPD 
004420 00S 177572 CLR 
no4424 022704 100000 CMP 
004430 OOl4O! BEQ 
004432 0000 HLT 
004434 005737 017300 TST 
CO444O 001401 BEQ 
oo444e 000000 HLT 
oo4444 104000 SCOPE 

;OM=5 
OO444 012737 O34000 177776 MOV 
OO44S4Y 012716 177777 MOV 
004460 012702 001010 MOV 
OO4464 012767 100000 174314 MOV 
004472 017300 CLR 
004476 005237 177572 INC 
OO4SO02 106652 KUS:  MTPD 

005037 177572 CLR 
004510 005237 017300 INC 
004514 001401 BEQ 

16 HLT 
20 005067 173252 CLR 

104000 SCOPE 

;DM=6 
004526 012737 O34000 177776 MOV 
004534 Oo0SO16 CLR 
004536 012702 oo0002 MOV 
o04S42 012767 177777 012532 MOV 

M02 
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#VIRT+2,Rie 
+4 

PSW 

#PUM+PRTY7, d#PSW 
wl (SP) 

ate (Re) 
aePHyse4 

JSPHYS+4 
+4 

werteeun, aaPSw 
(KSP) 
#VIRT+2, RY 
#1 aePHYS 

aPLM+REG asPSW 
#-1, (KSPS 
iehess Rl2 
SVIRT, TEMP+2 
aePHys 

sPUMIREG, D4PSH 
#2,Rle 
#-1,PHYS+2 

sERROR! INCORRECT RESULT 
;CHECK AUTO- INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

sKERNEL MODE!!! PREV USER MODE!! 
sPUT #-1'ON KERNEL STACK 
*LOAD INDIRECT ADDRESS 
“LOAD RODRESS 

RESET DATA 
; ENABLE hee MGMT 
*VIRT+4«(KSP)+ 
DISABLE MEM MGMT 

*CHECK RESULT 

;ERROR! INCORRECT RESULT 

9 

sKERNEL MODE!!! PREV USER MODE!! 
*PUT #0 ON KERNEL REY ate 
“LOAD ADDRESS 
> PRESET Bara 
>ENABLE MEM MGMT 
*WIRT@(KSP)+ 
“DISABLE MEM MGNT 

sCHECK AUTO-DECREMENT 

;ERROR! AUTO-DECREMENT FAILED 
:CHECK RESULT 

;ERROR! INCORRECT RESULT 

sKERNEL MODE!!* PREV USER MODE!! 
*PUT #-1 ON KERNEL STACK 
; LOAD INDIRECT ADDRESS 

t DISABLE MEM_MGMT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

sKERNEL MODE!!! PREV USER MODE! ! 
“PUT #0 ON KERNEL STACK 
LOAD INDEX REGISTER 
*PRESET DATA 
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DCKTDA.Pil 

g04SSO 005237 177572 INC 
004554 106662 100000 KUb: = MTPD 
004560 016700 173212 MOV 
004564 005037 177572 CLR 
OO4E70 O22706 O010be CMP 
004574 001401 BEQ 
004576 HLT 
004600 122700 OO4O04 CMPB 
004604 OO1401 BEQ 
004606 000000 HLT 
004610 005737 017302 TST 
004614 OvL40! BEQ 
004616 ogo000 HLT 
O4620 104000 SCOPE 

;OM=7 
00 12737 030000 177776 MOV 
004630 0120716 177777 MOV 
004634 012702 000002 MOV 
OO4640 1012737 100000 001010 MOV 
004646 005037 017300 CLR 
004652 005237 177572 INC 
OO46S5 106672 001006 KU7: -MTPD 
OO4G62 005037 177572 CLR 
OO4665 005237 017300 INC 
004672 001401 BEQ 
004674 co0c00 HLT 
004676 104000 SCOPE 

TEST THAT MTPD 

004700 012737 030000 177776 ’ “MOV 
004706 012716 004722 MOV 
004712 005237 177572 INC 
004716 106607 KULO:  MTPD 
004720 T 
004722 KULOA 
004722 005037 177572 CLR 
0047e6 104000 SCOPE 

DM=2,PC 
004730 012737 030000 177776 MOV 
004736 Ol2e716 177777 MOV 
004742 005037. 004720 CLR 
004746 012737 004766 o002s0 MOV 
004754 005237 177572 INC 
004760 106627 KUL1: MTPD 
004762 cococo HLT 

004764 000000 HLT 
004766 KULIA 
004766 005037 177572 CLR 
004772 022706 001056 CMP 
004776 OO14O! BEQ 
oosooo 00000 HLT 
005002 012737 o00Si2 o00es0 MOV 

02 
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aeSRO0 
VIRT(R12) 
PSW,R1G 
a¥SRO 
#KPTR+2,KSP 
. +4 

#REG+2,R10 
+4 

JePHYS+2 
+4 

#KM+PUM, J8PSW 
a1 KSP) 

sath OaTEMP+4 
JePHYS 
a#SRO 
AJTEMP+2(R2) 
a#SRO 
aePHYS 
+4 

;ENABLE MEM MGMT 
;VIRT+2+(KSP) + 
‘SAVE STATUS RESULT 
:DISABLE MEM MGM 
CHECK THAT STACK POINTER POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR? INCORRECT RESULT 

;KERNEL MODE!!! PREV USER MODE!! 
*PUT #-1 ON KERNEL STACK 
*LOAD INDEX REGISTER 
LOAD ADDRESS 
PRESET DATA 
* ENABLE MEM MGMT 
:VIRT ¢(KSP)+ 
: DISABLE MEM MGMT 
: CHECK RESULT 

;ERROR! INCORRECT RESULT 

CAN LOAD USER ’D’ SPACE 

#KM+PUM, 2aPSW 
#KULOA, (KSP) 
34SRO 
PC 

asSRO 

aKH#PUM, OUPSH 

SeKUIGse. 
#KUL1A, JUMMVEC 
3#SRO 
(PC)+ 

aesRO 
SKPTR-2, KSP 
+4 

aMMERR, JSMMVEC 

sKERNEL MODE!!! PREV USER MODE?! 
“PUT NEW PC ON STACK AS DATA 
>ENABLE MEM MGMT 
PCe(KSP)+ 
“ERROR? MTPD DID NOT LOAD PC 

;DISABLE MEM MGMT 

sKERNEL MODE!!! PREV USER MODE!! 
;PUT #-1 ON KERNEL STACK 
“CLEAR ADRS FOLLOWING MTPD 
SET MEM MGMT ERROR VECTOR 
*ENABLE MEM MGMT 
spc Se(KSP)+ SHOULD ABORT 
“ERROR! DID NOT ABORT AND PC DID NOT 
* AUTO-INCREMENT 
ERROR! DID NOT ABORT 

;DISABLE MEM MGMT 
CHECK STACK PTR 

;ERROR! STACK PTR NOT PUSHED TWICE ON ERROR 
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OCKTDA.Pil 

005919 104000 SLOPE 

;0M=3,PC 
o0SOle 012737 O34000 177776 MOV 
o0steD QO12716 177777 MOV 
00S0e4 005037 017300 CLR 
00S030 0Se37 177572 INC 
O00SO34 106637 100000 KUie:  MTPD 
00S040 016700 172732 MOV 
ooso44 005037 177572 CLR 
o0S0SO jle2700 904010 CNPB 
o00S9S4 001401 BEQ 
0050S6 000000 HLT 
G.5060 005267 Oleel4 INC 
00S064 00140! BEQ 
00S066 900000 HLT 
005070 O0S067 172702 CLR 
005074 104000 SCOPE 

; Drt=4 , PC 
005076 012737 030000 177776 MOV 
00S104 012716 MOV 
005106 O00401 
005110 016782 000012 MOV 
005114 Qle737 OeS006 177620 MOV 
O0Siee 005237 17757e INC 
0051e6 106647 KU13: MTPO 
005130 HLT 
905132 KU13A: 
005132 005037 17757e CLR 
005136 O10e67 177764 MOV 
005142 022706 00106e CMP 
095146 001401 BEQ 
005156 900000 HLT 
0051S2 005037 177620 CLR 
00S1S6 104000 SCOPE 

OM=6, PC 
005160 012737 O3O340 177776 MOV 
095166 pOS016 CLR 
005170 Ol2767 177777 012106 MOV 
005176 005237 17757e INC 
00Se02 000277 SCC 
005204 }0bG67 072S74 KUL4:  MTPO 
00Se10 O16 17eS6e MOV 
00Se14 005037 177572 CLR 
005220 tater 001062 CMP 
00S224 1401 BE 
posse 000000 HL 

122703 000345 CMPB 
00SeH4 001401 BEQ 
paces 000000 HLT 

005737 017304 TST 
00Se44 001401 BEQ 
005246 000000 HLT 
005250 04000 SCOPE 

03 
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SPUM+REG a8PSW :KERNEL MODE!!! PREV USER MODE! ! 
1, (KSPS :PLIT #-1 ON KERNEL STACK 
Sabive: 
#SRO ENABLE It€M MGMT 

QaVIRT VIRTe(KSP)+ 
PSW.RIO *SAVE STATUS RESULT 
8SRO “DISABLE MEM MGMT 

aREG#N, RIO “CHECK STATUS RESULT 

sERROR! INCORRECT STATUS RESULT 
PHYS “CHECK RESULT 

sERROR! INCORRECT RESLLT 
PSW 

SKM+PUM, J8PSH ; KERNEL MODE!!! PREV USER MODE! ! 
(PC)+, (KSP) *MOV ABR .+4 ONTO THE STACK 
BR +4 “THIS INST is NOT EXECUTED 
KU13, R2 SAVE MTPO INSTRUCTION 
$5 3F100-HOO+UP +R a ; UOPDRO RW,UP S3 BLOCKS 

-(PC) -=(PC)©(KSP)+ 
“ERROR! MTPD FAILED 

asSRO sDISABLE MEM MGNT 
R2 KUL * RESTORE IPD. INSTRUCTION 
tKPTREE, K *CHECK STACK 

;ERROR! INCORRECT STACK PTR AFTER ERROR 
JSUOPORO 

ePUNFPRTY?, OOPS KERNEL MODE!!! PREV USER MODE!! 
(KSP) #0 ON KERNEL STACK 
8-1, PHYS 
asSk0 “ENROLE MEM MGMT 

VIRTS4 s VIRT#+He (KSP) + 
:SAVE STATUS RESULT 

a “DISABLE MEM MGHT 
ekPTR¢2, KSP CHECK THAT STACK PTR POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

INCORRECT RESULT 

SPRTY74Z+C ,R3 
+4 

asPHYS+4 
+4 

sERROR! 
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DCKTDA.Pil 

03 
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>OM=7,PC 
cos2eSe 012737 030000 177776 MOV aknePut a4PSH =KERNEL MODE!!! PREV USER MODE! ! 
005260 Ole716 1977777 MOV PUT 8-1 ON KERNEL S 
005264 012737 C0004 001004 MOV tvidtes JeTENP "LORD ADORESS 
00S27e ps3? 017304 CLR aePHYS+4 “PRESET DATA 
005276 37 177572 INC a8SRO “ENABLE MEM MGMT 
005302 108577 173476 KUIS: MTPD  aTEMP iVIRT#He (KSB )4 
005306 77572 CLR #SRO OISABLE MEM MGM 
005312 Wiese panes 17304 INC aePHYS+4 CHECK RESULT 
005316 001401 BEQ +4 
005320 000000 HLT sERROR INCORRECT RESULT 
00S32e2 10400° SCOPE 

;CHECK THAT MTPD CAN SET. USER STACK PTR & PUSH DATA ONTO THE USER STACK. 
005324 012737 030000 177776 MOV SKM+PUM O8PSW «> KERNEL MODE!!! PREV USER MODE?! 
005332 Ole746 100000 MOV 8VIRT otKEP) *PUSH NEW USER STACK PTR ONTO STACK 
005336 OO0SD46 CLR -(KSP$ >PUT DATA ONTO STACK 
005340 012745 100000 NOV SVIRT, -(KSP) 
OOS344 012737 177777 017300 MOV 8-1, JePHYS ;PRESET DATA ON USER STACK 
005352 00S237 177572 INC aeSh0 sENABLE MEM MGMT 
005355 106506 KUL6: MTPD USP USP (KSP) + 
005360 10ebre 000000 MTPO a(KSP) sVIRT*(KSP)+ 
005364 177572 CLR 3#SRO ;DISABLE MEM NGM 
005370 106506 MFPD —«USP “GET USER STACK P 
005372 022716 100000 CMP aVIRT, (KSP) :CHECK THAT MTPD "ie SET USER STACK PTR 
005376 O0140! BEQ +4 
905400 000000 HLT -ERROR! MTPO USP FAILED TO SET STACK PTR 
005402 00S737 017300 TST QePHYS >CHECK THAT MTPD a(KSP)+ PUT THE COR- 
905405 001401 BEQ +4 *RECT DATA ONTO THE USER K 
005410 00000 HLT sERROR! MTPD @(KSP)4+ FAILED 
005412 022706 0010S4 CNP 8KPTR-4, KSP >CHECK KERNEL ST 
005416 OO1401 BEQ +4 "4 PUSHES 8 3 POPS 
005420 000000 HLT *ERROR! INCORRECT KERENL STACK PTR AFTER TEST 
O0S¥22 104000 SCOPE 

bo 
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OCKTDA.P11 

TESTS KKTOCKK6 TEST THE MTPI INSTRUCTION KERNEL MODE PREV. KERNEL MODE 
016600 VIRT KERNEL VIRTUAL 'I' ADORESS FOR THESE TESTS 
016500 biyssteeoD “CORRESPONDING KERNEL PrVSTCAL ‘I’ ADDRESS 

:TEST THAT MTPI CAN LOAD A GENERAL REGISTER (R2) 
oosue4 9 000340 177776 MOV @PRTY7,a8PSW ; KERNEL MODE!!! PREV KERNEL MODE! ! 
dosH 2 005016 CLR (KSP) * PUT 00 ON KERNEL STACK 

440) Rhee ts 177572 IHC Sho PRR AER 
OOS444 006502 KKIO: MTPI Re * Roe (KSP)+ 
OOSH4h O16 172324 MOV PSW,R3 “SAVE STATUS RESULT 
00S4S2 pers 177572 CLR aeSko >DISABLE MEM MGMT 
005455 022706 001062 cH KPTREZ, KSP “CHECK THAT STACK POPPED 

eatat rete HL ° sERROR!? INCORRECT STACK PTR 
OOSH65 1 000344 CHPB Os #PRTY7+2,R3 CHECK STATUS RESULT 
005472 001401 BEQ +4 
005474 O00000 HLT s ERROR! GR! INCORRECT STATUS RESULT 
005476 005702 TST R2 > CHECK 
005500 O01401 BEQ +4 
005502 00000 HLT ERROR! INCORRECT RESULT 
005504 104000 SCOPE 

jTEST THAT MTPI CAN LOAD KERNEL ’I’ ADORESS (VIRT) 

PE sco Sh ge 1 00 OLS 
005514 pistes I 016600 MOV 8-1 aePHYS ; PRESET iefa 
005522 005237 177572 Ine aasho “ENABLE MEM MGMT 

Bose | KKI1: a6 (Re) sVIRT+(KSP)+ 
be 016 172240 NOV PSH.R3 :SAVE STATUS RESULT 

ose: 

ANSSHe Aaiees CNP arti, KSP iRls Ce at sti neck POPPED 
005545 001401 BEQ 
005550 000000 HLT ERROR! INCORRECT STACK PTR 
005552 4e2703 039005 CMPB 0 824C,R3 "CHECK STATUS RESULT 
005555 O01401 BEQ 44 
005550 600009 HLT - ERROR! INCORRECT STATUS RESULT 
005562 016600 TST aePHYS CHECK RESUL 
005565 001401 .  BEQ “+4 
005570 00000 HLT ERROR! INCORRECT RESULT 
005572 104000 SCOPE 

12737 op1009 177776 iOize MOV SREG, 28PSW et? PREV KERNEL MODE! ! 
Bt 16 1 MOV #-1, (KSP) Put FT MOEA STACK 

005606 012702 016600 MOV aVIAT. R12 *RIZSVIRT ADORESS 
pOsb1 0 LR aPHys *PRESET DATA 

b 1 NC #SRO ENABLE MEM 
ve KKI2: MTPI  (Rie)+ *VIRT*(KSP)+ 
005224 005337 177572 CLR aeSRO “DISABLE MEM MGMT 
005630 005237 016600 INC asPHYS ;CHECK RESULT 
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171716 

004000 

17078 

177776 

001004 

016600 

177776 

172760 

;DM=3 

KKT3: 

; DM=4 

KK] 

KKIS: 

; OM 

4: 

Q1-0CT-76 13:30 PAGE 31 

+4 

SVIRT+2,Ri2 
+4 

PSW 

BPRTY? asFSW 
(KSP) 
Re 

aVIRTSY asTENP 
aePHYS+4 
asSRO 

Sesko. 
DePHYS+4 
+4 

WeeRT ee RY 
8-1 <1 ,aePhys 
ass 
-(R4) 
aesRo 
VIRT, RY 
+4 

asPHYS 
+4 

SREG, a8PSW 
8-1, (KSP) 
sTEMP+4 R12 

#PHys 
aeSRO 
a-(Ri2} 

avIRT TEMP+2 

sel paysee 

;ERROR! INCORRECT RESULT 
: CHECK AUTO- INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

*KERNEL MODE!!! PREV KERNEL MODE! ! 
*PUT @-1 ON KERNEL STA 
"LOAD INDIREC ADDRESS“ 
LOAD ADDRESS 
*PRESET DATA 
“ENABLE MEM MGMT 
iV ER Tate )+ 

M MGMT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

;PUT_ 80 ON KERNEL STACK 
ORD _ADDRESS 

; ERROR! aUTo-OECRERENT FAILED 
;CHECK RESUL 

;ERROR? INCORRECT RESULT 

«KERNEL MODE!!! PREV KERNEL MODE! ! 
*PUT 8-1 ON KERNEL STACK 
iL Op INDIRECT ADDRESS 

PRESET DATA 
ENABLE MEM 
;VIRT#(KSP}+ 
DISABLE MEM MGNT 
SCHECK RESULT 

;ERROR! INCORRECT RESULT 

-KERNEL MODE!!! PREV KERNEL MODE?! 
"PUT 80 ON KERNEL STACK 
LORD INDEX REGISTER 
“PRESET DATA 
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Pil 

006104 37 177572 INC a#SRO -ENABLE MEM MGMT 
006110 016600 KKI6: MTPI VIRT(RI12) *VIRT+Oe(KSP)+ 
006114 016700 171656 MOV PSW RIO s SAVE STATUS RESULT 
006120 ? 177572 CLR aaSRO DISABLE NEM 
Dob et e é 001062 CHP KPTRI2, KSP CHECK HAT reek POINTER POPPED 

006132 900000 HLT sERROR! INCORRECT STACK PTR 
mae e700 004004 Ne #REG#Z, RIO *CHECK STATUS RESULT 

iw HLT “ERROR! INCORRECT STATUS RESULT 
tha 005737 016602 TST DePHYS+e2 CHECK RESULT 

150 001401 BEQ +4 
006152 00000 HLT sERROR! INCORRECT RESULT 
006154 104000 SCOPE 

;OM=7 
006155 012716 177777 MOV 8-1, (KSP) sPUT #-1 ON KERNEL STACK 
006162 Ol2702 ooocde MOV #2 LOAD INDEX REGISTER 
O06 156 16600 001010 MOV aVIRT aeTEMP+4 3LORD ADDRESS 

1 16600 CLR aePHys *PRESET DATA 
006200 005237 177572 INC aeSRO *ENABLE MEM 
O06204 005572 001006 KKI7: MTPI  @TEMP+2(R2) *VIRT+(KSP)+ 
006210 00S037 177572 CLR aeSRO “DISABLE MEM MGMT 
006214 016600 INC aaPHYS CHECK RESULT 
006220 001401 BEQ +4 
006222 000000 HLT ERROR! INCORRECT RESULT 
006224 104000 SCOPE 

jTEST THAT MTPI CAN LOAD KERNEL 'I’ SPACE 

006225 012716 000403 thar” Nov #403, (KSP) sPUT BR .+10 INST AS DATA ON STACK 
006232 005037 006244 CLR aexktioa “PUT HALT FOLLOWING MTPI 
006036 005237 177572 INC aeSRO *ENABLE MEM NGHT 
006242 006617 KKI10: MTPY (PC) *KKT10R« (KSP )+ 
006244 000000 KKI1OA: HALT zFRAOR hte! DID NOT POP BR .+10 

006246 005037 177572 CLR G4SRO SD ISPBLE FER MGT 

Poesen Besos? 177572 RR, SEARS Pekar Bonen Ment 
006260 104000 SCOPE 

OM=2,PC 
006262 012716 177777 MOV 8-1, (KSP) sPUT 8-1 ON KERNEL STACK 
006265 005067 000006 CLR KKILiA 
006272 005237 177572 INC aaSRO sENABLE MEM 
006276 006627 KKI11: MTPI (PC)4 : (PC) +e(KSP)+ 
006300 eet KKILIA: Q 
VE 32 177872 LR 3eSRO DISABLE MEM MGMT 
006306 005267 177766 INC 6 t CHECK THAT pT pata POPPED TO 
006312 001401 BEQ “+4 °COR s CORRECT” ADORE 

14 00000 HLT 
16 104000 SCOPE 

;OM=3, 
006320 012737 004000 177776 V #REG, O8PSW “KERNEL MODE!!! PREV KERNEL MODE! ! 
006326 012716 177777 MOV e-1, (KSP) "PUT @-1 ON KERNEL STACK 



POPI1/4 
DCKTDA. 

MENORY MANAGEMENT TEST DCKTD-A MACY11 27(732) 

3 
8 g 

016604 

177776 

177776 

O10lee 

001004 

KKI le: 

KKI13: 

KKIL4: 

;DM=7,PC 

KKI1S: 

03 
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QePHYS 
a#SRO 
QEVIRT 
PSW.RIO 
aaSkO 
#REG+N, RIO 
+4 

PHYS 
44 

PSW 

SREG, JePSW 

ure 
aesko 
BKPTR+2, KSP 
+4 

#PRTY7+24+C,R3 
+4 

JePHYS+4 
+4 

er 
KSP) 

aviatea asTEMP 
aePHYS+4 
asSRO 

aTEMP 
a#SRO 
OePHYS+4 

;ERROR! 

; ERROR! 

sENABLE MEM Ment 
:VIRTe( KSP )+ 
: SAVE STATUS RESULT 
;DISABLE_MEM MGMT 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATLS RESULT 
; CHECK RESULT 

;ERROR! INCORRECT RESULT 

; KERNEL etary PREV KERNEL qi oe?! 
PUT BR_.+4 ON STACK AS DATA 
; SAVE NTPI INSTRUCT ION 
: ENABLE MEM MGMT 
=(PC)©(KSP)+ 
ERROR! MTPI - (PC) FAILED 
DISABLE MEM MGMT 
RESTORE INSTRUCTION 

KERNEL MODE?!! PREV KERNEL MODE! ! 
“PUT #0 ON KERNEL STACK 

;ENABLE MEM MGMT 

; VIRT+4e(KSP)+ 
SAVE STATUS RESULT 
DISABLE MEN MGMT 
CHECK THAT STACK PTR POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

INCORRECT STATUS RESULT 
;CHECK RESULT 

INCORRECT RESULT 

sKERNEL MODE!!! PREV KERNEL MODE!! 
>PUT #-1 ON KERNEL STACK 
LOAD ADDRESS 

PRESET DATA 
sENABLE MEM MGM 

; VIRT+H4e (KSP)+ 
DISABLE MEM MGMT 

;CHECK RESULT 
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DCKTOA.P11 

006600 

HO3 

001401 BEQ +4 
000000 HLT 
104000 SCOPE 

912737 004000 177776 0 #REG, JaPSW 
005016 CLR (KSP) 

177572 INC aeSRO 
006506 KKI16: MTPI  «KSP 
005037 177572 CLR a“SRO 
005706 TST KSP 
001401 BEG +4 

012706 001060 MOV #KPTR, KSP 
104000 SCOPE 

; CHECK Tat MTPT can SET STACK PTR 

O1-OCT-76 13:30 PAGE 34 

;ERROR INCORRECT RESULT 

»KERNEL MODE!!! PREV KERNEL MODE!? 
“PUT #0 ON KERNEL STACK 
“ENABLE MEM MGMT 
*KSP« (KSP) + 
DISABLE MEM MGMT 
*CHECK STACK PTR 

Re ;ERROR! 
;SET KERNEL STACK PTR 
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010000 177776 

0000 
177777 +=6017000 

014000 177776 

;TESTS KSIO-KSI16 TEST THE MTPI INSTRUCTION KERNEL MODE, PREV SUPER MODE. 
: TEST THaT MTPI CAN LOAD A SEERA ERREL ISTER 

V SPSM+REG JePSW MODE!!! PREV SUPER MODE! ! 
MOV a-1, (KSP) :PUT ac ON KERNEL STACK 
CLR R12’ =PRESET REGISTER 
INC aeSRO “ENABLE MEM MGMT 

KSIO: MTPI Rie R12+(KSP)+ 
MOV PSW.RI3 “SAVE STATUS RESULT 
CLR aeSRO ‘DISABLE MEM MGMT 
CHPE sREG#NEC, R13 “CHECK STATUS RESULT 

HLT ° ERROR INCORRECT STATUS RESULT 
INC Rie CHECK RESULT 

HLT ; ERROR! INCORRECT RESULT 
SCOPE 

i REST THAT KERNEL CAN LOAD SUPER ’1’ ADDRESS (VIRT) 

VIRT=40000 ;SUPER VIRTUAL 'I’ AODRESS FOR THESE TESTS 
PHYS=17000 : CORRESPONDING PHYSICAL ’1’ ADOSESS 

BKMSPSM,JsPSH KERNEL MODE!!! PREV SUPER NMODE!! 
CLR (KSP) PUT 80 ON KERNEL STACK 
MOV aVIRT Re R2=VIRT ADDRESS 
MOV 8-1, JéPHYS PRESET bata 
INC SRO “ENABLE MEM MGMT 

KSI1: MTPI (R2) -VIRTe (KSP)+ 
MOV PSW.R3 ‘SAVE STATUS RESULT 
CLR aaSRO ‘DISABLE MEM 
CHP akPTR#2, KSP CHECK THAT STACK POPPED 

HLT ° sERROR! INCORRECT STACK PTR 
CHEB #2+C, R3 ‘CHECK STATUS RESULT 

HUT ; ;ERROR! INCORRECT STATUS RESULT 
tsI auPHYs : CHECK RESULT 

HLT ; ERROR! INCORRECT RESULT 
SCOPE 

:DM=e 
MOV SPSM+REG, J8PSW KERNEL MODE!!! PREV SUPER MODE!! 
MOV #-1, (KSP "PUT #-1 ON KERNEL STACK 
MOV avVIRT Ri2 *RI2@=VIRT ADDRESS 
CLR aePHys *PRESET DATA 
INC aaSRO “ENABLE MEM MGMT 

KSI2: MTPI  (Rie)¢+ :VIRT@(KSP)+ 
CLR aeRO DISABLE MEM MGMT 
INC oNPHYS *CHECK RESULT 

HLT ; ERROR! INCORRECT RESULT 
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007060 Oee70e o4000e CMP 
007064 001401 BEO 

? 6B HLT 
? 170702 CLR 
7074 104000 pred SCOPE 

007076 912737 O10340 177776 MOV 
007104 big? TAGES MOV 
007110 OQle?7 01004 MOV 
007114 Qle71le QO4OCO4 MOV 
007120 O0S0 017004 CLR 
007124 005237 177572 INC 
007130 O06632 KSI3:  MTPI 
GO7132e Q0S037 17757e CLR 
007136 005237 017004 INC 
007142 001401 BEQ 
007144 O000000 HLT 
007146 104000 SCOPE 

; ON=4 
0071S0 012737 010000 177776 MOV 
0071S6 O0S016 CLR 
007160 Ol2704% OoO4000e MOV 
007164 Q12737 177777 Q17000 MOV 
007172 O00S237 177572 INC 
007176 O06644 KSI4: MTPI 
007200 005037 177572 CLR 
007204 de2704 040000 CMP 
007210 001401 BEQ 
007212 O00000 HLT 
007214 005737 0617000 TST 

001401 BEQ 
007222 000000 HLT 

104000 SCOPE 

; DM= 
007226 012737 014000 177776 MOV 
0072S 012716 177777 MOV 

1 nov 
171534 V 

1 CLR 
007256 00Se37 177572 INC 
por see BOBS KSIS: MTPI 

177572 CLR 
007270 00Se37 017000 INC 
007274 001401 BEQ 
007276 000000 HLT 
een 005067 170472 CLR 

304 104000 SCOPE 

;0M=6 
007306 012737 014000 177776 - MOV 
007314% 005016 CLR 
007316 012702 000002 MOV 
Op 8cs 012767 177777 0074Se2 MOV 

7 Se 177572 INC 

03 
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;CHECK AUTO- INCREMENT avIRT#2, Rlz 
+ 

sERROR! AUTO-INCREMENT FAILED 
PSW 

aPSMEPRIY7, aePSw > KERNEL MODE! *! PREV SUPER MODE!! 
KSP) sPUT #-1'ON KERNEL STACK 

aTe bup’B Re "LOAD INDIRECT AODRESS 
WveRr da (R2) *LOAD_ ADDRESS 
JePHYS+4 :PRESET DATA 
aeSRO ENABLE MEM MGMT 
a(Re)+ :VIRT+4«(KSP)+ 
aeSRO “DISABLE MEM MGMT 
oaPHYSe4 ;CHECK RESULT 
+ 

;ERROR! INCORRECT RESULT 

; KERNEL MODE!!! PREV SUPER MODE!! skMePSN, aePSW 
“PUT #0 ON KERNEL STACK 
LORD ADDRES 

(KSP) 
aVIRT+2,R4 
$-1, aePHYS “PRESET DATA 
aaSkO “ENABLE MEM MGMT 
~(R4) > VIRT+(KSP)+ 
aaSRO “DISABLE MEM MGMT 
aVIRT, RY sCHECK AUTO-DECREMENT 

sERROR! AUTO-DECREMENT FAILED 
ONPHYS *CHECK RESULT 

° sERROR! INCORRECT RESULT 

#PSM+REG,J8PSW ;KERNEL MODE!!! PREV SUPER MODE?! 

titers, Hg" lott isos 
vier jithee it Bap ASR IRES 

*PRESET DATA 
anys “ENABLE NEM 

9. (R12) :VIRT+(KSP)+ 
#SRO “DISABLE MEM MGMT 

SaPHYS “CHECK RESULT 

sERROR! INCORRECT RESULT 
PSW 

PSTFREG, d4PSW 

#2,Rl2 
l ablyste 

sKERNEL MODE!!! PREV SUPER MODE!! 
“PUT #0 ON KERNEL STACK 
sLOAD INDEX REGISTER 
PRESET DATA 
ENABLE NEN MGMT 

en ee - - 



DCKTDA.Pil 

040000 
170432 

bai8es 
004004 

017002 

177776 

001010 

177776 

177776 

000250 

000250 

KSI6: 

:OM=7 

KSI7: 

KST10: 

KSTI10A: 
C 

;DM=e, PC 

KSI11: 

KSILIA: 
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VIRT(R12) 
PSW ahio 

BR, KSP 

#REG+Z,R10 
+4 

asPHYS+e 
+4 

SKM+PSM, OePSW 
aol, (KSP) 

ritRt QeTEMP+4 
a4 Puy 

CAN LOAD SUPER ’ 

#KM+PSM, DePSW 
#KSI108} (KSP) 
aeSRO 
PC 

3“SRO 

#KM+PSM. J8PSW 
#-1. (KSP) 
#KSTLIA, QaMMVEC ; 
aeSRO 
(PC)+ 

a#SRO 
#KPTR-2,KSP 
+4 

aMMERR, JeMMVEC 

; VIRT+2¢(KSP)+ 
:SAVE STATUS RESULT 

rRueRece en sTRCK POINTER POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

;KERNEL MODE!!! geREY 
PUT #-1 ON KERNEL STAC 
;LOAD INDEX REGISTER 

ADORESS 

SUPER MODE?! 

P
a
 
~
 

P*
) 
~
 ¢ -
 

a
 — + 

;DISABLE MEM MGMT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

I’ SPACE 

sKERNEL MODE!!! PREV SUPER MODE!! 
"PUT NEW PC ON STACK AS DATA 
“ENABLE MEM MGMT 
*PCe(KSP)+ 
> ERROR! MTPI DID NOT LOAD NEW PC 

;DISABLE MEM MGMT 

sKERNEL MODE!!! PREV SUPER MODE!! 
“PUT #-1 ON KERNEL STACK 
LOAD MEM MGHT ERR VECTOR 
*ENABLE MEM 
iTpCh se (KEP). SHOULD ABORT 
“ERROR! DID NOT ABORT AND PC DID NOT 
"AUTO INCREMENT 
*ERROR! DID NOT ABORT 

;DISABLE MEM MGMT 
;CHECK THAT STACK PTR WAS PUSHED TWICE 

;ERROR! INCORRECT STACK PTR 
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:DM=3,PC 
007565 012737 014009 177776 MOV #PSM+REG, J8PSW ;KERNEL MODE!!! PREV SUPER MODE!! 
007574 Ole716 MOV #-1, (KSPS *PUT #-1 ON KERNEL STACK 
007600 p95037 047006 CLR gubHys 
907604 605237 7 INC #SRO ENABLE MEM MGMT 
007610 006537 O40000 KS112: MTPI aeVIRT : VIRT#(KSP) 
007614 916700 170156 MOV PSW.RIO > SAVE STATUS RESULT 
007620 00S037 177572 CLR aeskO “DISABLE MEM MGMT 
CO07624 122700 Oo04010 CMPB os SREG4N, RIO "CHECK STATUS RESULT 
007630 001401 BEQ “+4 
007632 000000 HLT ERROR! INCORRECT STATUS RESULT 
007634 005267 007140 INC PHYS * CHECK RESULT 
007640 001401 BE +4 
007642 000000 HLT ERROR! INCORRECT RESULT 
007644 O0S067 170126 CLR PSH 
007650 104000 SCOPE 

sDM=4, PC 
007652 012737 010000 177776 MOV #KM+PSM, aePSW =; KERNEL MODE! !? PREV AGuPER MODE! ! 
007660 005016 CLR (KSP) PUT #0 ON KERNEL STAC 
007662 016702 on0012 MOV KS113,R2 :SAVE MTPI TER RUCT ION. 
007666 012737 007704 o00250 MOV #KS1138, daMMVEC ;LOAD MEM MGMT ERR VECTOR 
007674 005237 177572 INC aeRO ENABLE MEM MGMT 
007700 006547 KSI13: MTPI -(PC) -(PC)¢(KSP)+, SHOULD ABORT 
007702 000000 HLT ERROR! FAILED TO ABORT 
007704 KSI139: 
007704 005037 177572 CLR a#SRO “DISABLE MEM MGMT 
007710 010267 177764 MOV R2.KSI13 -RESTORE INSTRUCTION 
007714 O22706 001056 CMP aKTR- -2,KSP CHECK STACK PTR 
007720 001401 BEQ 
007722 oo0000 HLT sERROR! INCORRECT STACK PTR AFTER ERROR 
007724 Ole737 o00Sl2 on00eso MOV #MMERR, JUMMVEC 
007732 104000 SCOPE 

;DM=6,PC 
007734 012737 010340 177776 MOV #PSM+PRTY7, ouPSH “KERNEL MODE!!!, PREV SUPER MODE!! 
007742 O0S016 CLR (KSP) T #0 ON KERNEL STACK’ 
007744 012767 177777 007032 MOV #1 PHYS+4 
0077S2 005237 177572 INC aeSRO SENABLE MEM MGMT 
007756 000277 SCC 
007760 006667 030020 KSII4: MTPI VIRT+4 s VIRT+4¢ (KSP)4 
0077 16703 170006 MOV PSW.R3 :SAVE STATUS RESULT 
00 037 177572 CLR aeRO DISABLE MEM MGMT 
007774 022706 001062 CMP #KPTR+2, KSP “CHECK THAT STACK PTR POPPED 
010000 OO1401 BEQ +4 
010002 000000 HLT ERROR! INCORRECT STACK PTR 
910004 122703 o00345 CMPB - #PRTY7#Z+C,R3_- ;CHECK STATUS RESULT 
010010 OO1401 BEO +4 
010012 co00c0 HLT s ERROR! INCORRECT STATUS RESULT 
010014 005737 017004 TST J#PHYS+4 CHECK RESUL 
010020 001401 BEG +4 
Oi0022 co0c00 HLT ERROR! INCORRECT RESULT 
010024 104000 SCOPE 
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OCKTOA.PLL 

010026 012737 010000 177776 MOV akM+PSH, D4PSH sKERNEL MODEL PREY SUPER MODE! 
010034 O01 716 79777 uy wt Ak PUT #- othe KERNEL STACK 
010040 0107 40004 001004 MOV aV athe 2 STEMP LOAD ADD 
010046 00S037 017004 CLR aePHYS+4 ica 8 BATE 
0100S2 005237 17757e INC a#SRO “ENABLE MEM MGMT 
010056 006577 170722 KSI1S: MTPI  aTEMP *VIRT+4e(KSP)+ 
010062 905037 177572 CLR aeSRO “DISABLE MEM MGMT 
010066 005237 017004 INC aePHYS+4 CHECK RESULT 
010072 001401 BEQ +4 
010074 900000 HLT ERROR INCORRECT RESULT 
010076 104000 SCOPE 

CHECK THAT MTPI CAN SET SUPER STACK PTR & PUSH DATA ONTO THE SUPER STACK 
010100 012737 014000 177776 MOV #PSM+ G,gPSH sKERNEL MODE!!! PREV SUPER MODE! ! 
010106 012746 O40000 MOV SVIRT REG ae 
010112 OOSO46 CLR -(KSP) sPUT DATA ON THE STACK 
010114 Ol2746 o40000 MOV SVIRT.-(KSP) 
010120 012737 177777 017000 MOV 8-1, JePHYS ;PRESET DATA ON THE STACK 
010126 37 177572 INC aeSRO -ENABLE MEM MGMT 
010132 KSI16: MTPI SSP :SSPe(KSP)+ 
010134 006636 MTPI  a(KSP)+ *VIRT#(KSP)4 
010136 005037 17757e CLR a#SRO “DISABLE MEM MGMT 
010142 106506 MFPD SSP “GET STACK PTR 
O10144 022716 o4O0000 CMP 8VIRT, (KSP) *CHECK THAT MTPI SSP SET SUPER STACK PTR 
O101SO OO14O! BEQ +4 
o10152 oooc00 HLT sERROR! MIPD SSP FAILED TO SET STACK PTR 
O10154 005737 017000 TST JePHYS >CHECK THAT MTPD. a(KSP)+ PUT COR- 
O10160 001401 BEQ +4 "RECT DATA ON THE SUPER STACK 
910162 oodoc0 HLT ERROR! MIPD @(KSP)+ FAILED 
016164 05 G010S6 CMP #KPTR-2,KSP *CHECK KERNEL STACK PTR 
010170 OO1401 BEQ +4 
010172 codc00 HT sERROR! INCORRECT STACK PTR Ar TER TEST 
010174 104000 SCOPE 
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Bueaie 
cael 
006602 

Bdeae? 
OoL4o1 
000000 
122703 
001401 
000000 
005702 
001401 
000000 
104000 

120000 
017200 

Ole716 

005037 

030340 177776 

177777 
177872 

137838 
001062 

o00344 

030000 

120000 
177777 
177572 

167460 
177572 
001062 

ooo00s 

017200 

034000 
177777 
120000 
017200 
177S7e 

17757e 

177776 

017200 

177776 
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sTESTS KUIO-KUI16 TEST THE MTPI_INSTRUCTION KERNEL MODE, PREV USER MODE. 
TEST THAT MTPI CAN LOAD A GENERAL REGISTER (Re) 

KUIO: 

KUI1: 

;OM=e 

KUT2: 

VIRT=120000 

aPURPRTY?, OAPSH 

“#KPTR+e, KSP 
+4 

#PRTY7+Z,R3 
+4 

Re 
+4 

PHYS=17200 

MOV #KM+PUM, J8PSW 
CLR (KSP) 
MOV aVIRT Re 
MOV 8-1 JéPHYS 
INC #SRO 
SCC 
MIPI (Re) 
MOV PSW.R3 
CLR aaSRO 
CMP SKPTR+2, KSP 
BEQ +4 
HLT 
CMPB  —-8Z4C,,R3 
BEQ 4 
HLT 
TST JePHYS 
BEQ +4 
HLT 
SCOPE 

MOV aPUM#REG. aePSW 
MOV #-1, ( 
MOV aviaT. R12 
CLR OePHYS 
INC a#SRO 
MTPI  (Rle)+ 
CLR aSRO 

o aN wear te ,PREV USER MODE! ! 

iPRE eT REGISTER 

pee 
Baus TATyS RESULT 

;CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

:ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

; ERROR! INCORRECT RESULT 

s TEST THAT KERNEL CAN LOAD USER 'I’ ADDRESS (VIRT) 

;USER VIRTUAL °I’ ADDRESS FOR THESE TESTS 
CORRESPONDING PHYSICAL 'I’ ADDRESS 

KERNEL MODE!!! PREV USER MODE!! 
:PUT a0 ON KERNEL STACK 

VIRT AODRESS 
; PRESET inte 
sENABLE MEM RAGHT 

; VIRT*(KSP)4 
sSAVE STATUS RESULT 
iDISRaLE nen ay 

HECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

sKERNEL MODE!!! PREV USER MODE! ! 
PUT #-1 ON KERNEL STACK 
*RI2=VIRT ADDRESS 
“PRESET DATA 
"ENABLE MEM MGMT 
*VIRT#(KSP)+ 
“DISABLE MEM MGMT 
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005237 017200 INC aePHYS sCHECK RESULT 
00140! BEQ +4 
ocooco HLT ERROR! INCORRECT RESULT 
bee70e 120002 CHP aVIRT#2, R12 “CHECK AUTO- INCREMENT 

HLT sERROR! AUTO-INCREMENT FAILED 
905067 167342 CLR PSid 
104000 nye] SCOPE 

0!2737 030340 177776 ° MOV 8PUM*+PRTY7, a8PSW sKERNEL MODE!!! PREV USER MODE!! 
Dle?ig 77777 MOV 8-1, (KSP) sPUT @-1'0N KERNEL STACK 
12702 001004 MOV STEMP Re ;LOAD INDIRECT ROORESS 

Ole7le 1} MOV SVIRTS$4. (R2) sLOAD ADDRESS 
005037 017204 CLR aePHYS+4 sPRESET DATA 
00S237 177572 INC aes “ENABLE MEM 
006532 KUI3: MTPI a(R2)+ *VIRT+He(KSP)4 
005037 177572 CLR aeSRO “DISABLE MEM MGMT 
005237 017204 INC aaPHYS+4 sCHECK RESULT 
001401 BEQ +4 
000000 HLT sERROR! INCORRECT RESULT 
104000 SCOPE 

3 ON=4 
012727 030000 177776 MOV @KM+PUM, G#PSW = KERNEL MODE!!! PREV USER MODE?! 
O0S016 CLR (KSP) “PUT $0 ON KERNEL STACK 
012704 120002 MOV SVIRT+2, RY LOAD ADORESS 
01e737 177777 017200 MOV 8-1 dePHYS i PRESET DATA 
Ses? 177572 aaSh0 43 MEM 

KUI¥: MTPI (RY) sVIRT#(KSP)+ 
005037 177572 CLR aeSRO *DISABLE MEM MGMT 
022704 120000 CNP 8VIRT,RY sCHECK AUTO-DECREMENT 
001401 BEQ +4 
000000 HLT sERROR! AUTO-DECREMENT FAILED 
005737 017200 TST asPHyS "CHECK RESULT 
001401 SEQ +4 
000000 HLT sERROR! INCORRECT RESULT 
104000 SCOPE 

sDM=S 
012737 O34000 177776 MOV BPUM+REG J8PSW KERNEL MODE!!! PREV USER MODE! ! 
012716 177777 MOV 8-1, (KSP3 *PUT 8-1 ON KERNEL STACK 
Ole702 O01010 MOV sTEMP+4 Ri2 “LOAD INDIRECT ADORESS 
012767 170174 MOV SVIRT TEMP+2 9c SS LOAD ADORE 

aePuy$ PRESET DATA 
3 “ENABLE MEM e ane

 z & ; INC : 
or’ £52 KUIS: MTPI  9-(RI12) :VIRT®(KSP)}+ 
OL .337? 177572 CLR aeSRO “DISABLE MEM MGMT 
goses7 017200 Inc oHPHYS CHECK RESULT 

HLT ° ERROR! INCORRECT RESULT 
00S067 167132 CLR PSH 
104000 

; OM= 
012737 034000 177776 MOV SPUM+REG, 28PSW  ;KERNEL MODE!!! PREY USER MODE!! 
005016 CLR (KSP) PUT 80 ON KERNEL STACK 
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10655 1 2703 oo000e2 MOV “LOAD INDEX REGISTER 
10652 Ole 17777? 006312 MOV rae ipevsea “PRESET DATA 
15670 177572 INC *ENABLE MEM MGMT 
10574 120000 KUI6: MTPI a : VIRT+E(KSP)+ 
10700 O1 167072 MOV PSW.RIO "SAVE STATUS RESULT 
10704 177872 CLR asSkO “DISABLE MEM MGMT 
10710 922706 001062 CMP SKPTR+2, KSP “CHECK THAT STACK POINTER POPPED 

ate oe bee “ RROR! INCORRECT STACK PTR 
pe 48 setae oo4004 C sREG+Z,R10 CHECK STATUS RESULT 
10724 OO14O1 BEQ +4 
10726 O00000 HLT sERROR! INCORRECT STATUS RESULT 
10730 005737 017202 TST daPHYS+2 CHECK RESUL 
10734 00140! BEQ +4 
10736 900000 HUT sERROR! INCORRECT RESULT 
10740 104000 SCOPE 

;DM=7 
10742 012737 030000 177776 MOV $KM+PUM, 28PSH KERNEL MODE!!! PREV USER MODE! ! 
10750 012716 Eaceed MOV 8-1, (KSP) ;PUT 8-1 ON KERNEL STACK 
10754 Ol2702 MOV 82 TOAD. INDEX REGISTER 
10760 012737 120000 001010 MOV SVIRT, SaTEMP+4 = LOAD ADDRESS 
10766 bUs037 037209 CLR aePHys *PRESET DATA 
10772 37 INC asSRO *ENABLE MEM 
10776 006672 001006 KUI7: MTPI  @TEMP+2(R2) 3VIRT#(KSP)+ 
11002 00S037 177572 CLR a8SR0 DISABLE NEN 
11006 005237 017200 INC JaPHYS CHECK RESULT 
11012 001401 BE +4 
11014 900000 HLT sERROR! INCORRECT RESULT 
11016 104000 SCOPE 

- TEST THAT MTPI CAN LOAD USER I’ SPACE 

11020 012737 030000 177776 on=0 ®KM+PUM, 28PSW =; KERNEL MODE!!! PREV USER MODE?! 
11026 012716 Ollc4e MOV SKUIIOA; (KSP) :PUT NEW PC ON STACK AS DATA 
11032 005237 17757¢ NC asSRO >ENABLE MEM MGMT 
11036 006607 KUI1O: MTPI PC =PC+(KSP)4 
11040 00000 “ERROR? MTPI DID NOT LOAD NEW PC 
11042 KUI10A 
11042 005037 177572 LR asSRO sDISABLE MEM MGMT 
11046 104000 SCOPE 

: DMi=e, PC 
11050 012737 030000 177776 MOV BKM+PUN, Q8PSW =; KERNEL MODE!!! PREY USER MODE! ! 
11056 012716 177777 MOV 8-1, (KSP) *PUT 8-1 ON KERNEL STACK 
11062 012737 011102 oc0eso MOV BKULLIA, @eNMVEC LOAD MEM MGMT ERR VECTOR 
11070 005237 177572 INC aeSRO “ENABLE MEM MGMT 
11074 006627 KUIL1: MTPI  (PC)4 :(PC)+e(KSP)+, SHOULD ABORT 
11076 00000 HLT ERROR! DID NOT ABORT AND PC DID NOT 

s AUTO INCREMENT 
11100 000000 HLT ERROR! DIO NOT ABORT 
$1102 KUILIA: 
41102 005037 177572 CLR aeSRO sDISABLE MEM MGMT 
11106 022706 001056 CNP #KPTR-2, KSP “CHECK THAT STACK PTR WAS PUSHED TWICE 
11112 OOL40!1 BEQ +4 
11114 000000 HLT sERROR! INCORRECT STACK PTR ON ERROR ABORT 
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OCKTDA.Pil 

011116 OQle?37 O000Sle 000250 MOV 
OlllA4 1 SCOPE 

:DM=3,PC 
0111e6 Ole737 O3000 177776 MOV 
OlLlLIM Ole7l& 177777 MOV 
011140 017200 CLR 
011144 177572 INC 
011180 006637 120000 KUIle: MTPI 
oiled 016700 166616 Oy 

Bilies ieevao doMe16 chee 
011170 001401 BEQ 
011172 000000 HLT 
011174 005267 006000 INC 
011200 OO140! BEQ 
Ollede o00000 HLT 
011e04 OOSOK7 166566 CLR 
Olle10 I0NuWAd SCOPE 

;DM=4, PC 
Di lele g1e7 a 030000 177776 oN 

b1iS59 itsae 000012 MOV 
Oll226 Ql2737 O1124% 000250 MOV 
011234 00S237 17757e INC 
011240 Q06647 KUI13: MTPI 
O11e4%2 000000 HLT 
bie KUI13A: 
O11 005037 177572 CLR 
0112eSO 010267 177764 MOV 
011254 012737 OO00Si2 O00eSO MOV 
Ollebe 104000 SCOPE 

3OM=6, PC 
011264 012737 O30340 177776 MOV 
Olle7e OOSOI16 CLR 
O11e74 Ole767 177777 005702 MOV 
O11 302 177872 INC 
011306 sce 
011310 QO06667 106470 KUII4: MTPI 
011314 O1 3 166456 MOV 
011 3”) = 177572 CLR 
piles 022706 001062 ce 

Biize booce HL 
O11394 122703 OO0034S CMPB ies : ll HL 
O1i1S44 00S 017204 TST 
011350 001401 BEQ 
Oils HLT 
011 1 SCOPE 
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BNMERR, SSMMVEC 

SPUM+REG, 28PSW KERNEL MODE!!! PREV USER MODE!! 
BL (KSP ‘PUT 8-1 ON KERNEL STACK 

#SRO sENABLE MEM MGMT 
DaVIRT *VIRT(KSP)+ 

OREGHN, RLO eck STATUS RESULT 

° sERROR! INCORRECT STATUS RESULT 
PHYS * CHECK RESULT 

sy sERROR! INCORRECT RESULT 

sKN+PLM, DEPSH ;KERNEL MODE!!! PREV USER MODE! ! 

Kuta Re ‘EWE ae KER STAC 
8KUI13A,a8MMVEC :LOAD MEM MGMT ERR VECTOR 
asSRO “ENABLE MEM 
-(PC) *=(PC)©(KSP)+ 

“ERROR! FAILED TO ABORT 

aeSRO DISABLE MEM MGMT 
Re KUNIS ec *RESTORE INSTRUCTION 

8PUM+PRTY7, 38PSW -KERNEL MODE!!! PREV USER MODE!! 
KEP say :PUT 80 ON KERNEL STACK 

aeSho sENABLE MEM MGMT 

VIRT+4 s VIRT+4e (KSP)+ 

eXPTR¢2, KSP CHECK THAT STACK PTR POPPED 

° sERROR! INCORRECT STACK PTR 
wPRTY74Z4C,R3 CHECK STATUS RESULT 

° sERROR! INCORRECT STATUS RESULT 
aupHYse4 >CHECK RESULT 

;ERROR! INCORRECT RESULT 
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OCKTOA.P11 

1 0 177776 MOV #KM+PUM, JaPSW 
Bit ge Bis e 32 30008 MOV 8-1, (KSP) 
011370 012737 120004 001004 MOV avihTe4 JaeTEMP 
B11378 017204 CLR ePHYS+4 
11402 3 I INC Phe 

611406 16 KUIIS: MTPI  aTEMP 
011412 905037 177572 CLR aeSRO 
011416 37 017204 INC aePHYS+4 
Oi Nge BE +4 
114 HL 

011426 104000 SCOPE 

011430 012737 O34C00 177776 MOV 
114 120000 MOV aVIRT OKSP) 
1144, CLR (KSP3 
11444 Ol 120000 MOV wikT -(KSP) 

O1 1450 012737 177772 017200 HOV 1 abPHys 

011462 ore, KUI16: MTPI 
O11464 006636 MTPI  @(KSP)+ 
O11465 005037 177572 CLR asSRO 
011472 106506 MFPD «USP 
O11474 O22716 120000 CMP BVIRT, (KSP) 
011500 OO1401 BEQ +4 
011502 900009 HLT 
011504 005737 017200 TST aePHYS 
911519 OO1401 BEQ +4 
011512 00000 HLT 
011514 O22706 001056 CHP #KPTR-2,KSP 
011520 OC14O! BEQ +4 
0:1522 900000 HLT 
631504 104009 SCOPE 

“KERNEL MODE!!! PREY HSER MODE! ! 
*PUT #-1 ON KERNEL 
* LORD RODRESS 

T DATA 
e hen Ren oe 

iE TSieCKEP IS 
“DISABLE MEM MGMT 

sCHECK RESULT 

;ERROR INCORRECT RESULT 

;CHECK THAT MTP orn ek US USER STACK PTR & PUSH DATA ONTO USER STACK 
;KERNEL MODE! !!, PREV USER MODE!! 

;PUT DATA ON YHE STACK 

;PRESET STACK DATA 
MEM MGMT * ENABLE 

*USPe (KSP)+ 
*VIRT+ (KSP)+ 
: DISABLE MEM MGMT 
GET USER STACK PTR 
* CEHECK THAT MTPI USP SET USER STACK PTR 

;ERROR! MTPI USP FAILED 
;CHECK THAT MTPI Q(KSP)+ PUT THE 
j CORRECT DATA ONTO THE USER STACK 
SERROR! MTPI @(KSP)+ FAILED 
‘CHECK “KERNEL STACK PTR AFTER TEST 

;ERROR! INCORRECT KERNEL STACK PTR 
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DCKTOA.PLL 

: BEGIN TESTING IN SUPERVISORY MODE 
*NOTE: ALL HLT (HALT) INSTRUCTIONS WILL TRAP TO LOC 4. THE PROGRAM WILL 
; ALLOW THE TRAP. ADJUST THE PC AND RETURN TO THE HLT IN KERNEL MODE. THE 
SUPERVISORY STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE SUPERVISORY 

 e TACK POINTER IS AT PHYSICAL 0600 

-START TESTS IN SUPERVISORY MODE 
LOAD SUPERVISORY MEM MGNT REGISTERS AS REQUIRED FOR TESTS. 

011526 012737 O46016 172200 8115#4 igo DUR GESTPORO zt 6p SEPDRO Ru Ru, DUN 115 BLOCKS 
011534 012737 OO400S 172220 HOV e114 +R ab RW, UP 11 BLOCKS 
011542 0120737 O77406 172236 MOV $2008400-4009UP SR @8SDPDR7 LOAD SOPDR7 RW, UP 550 BLOCKS 
O115S0 012767 007600 160520 MOV 87600,SDPAR? =; 1/0 PAGE 

TESTS $50-5510 TEST THE MTPD INSTRUCTION IN SUPERVISORY MODE, PREV SUPERVISORY MODE. 
pegoog VIRT =20009 ;SUPERVISOR VIRTUAL ’D’ ADDRESS FOR THESE TESTS 
037100 PHYS=171 *CORRESPONDING SUPER PHYSICAL ’D’ ADDRESS 

-TEST THAT MTPD CAN LORD A GENERAL REGISTER (R2) 
011556 012737 OSO30 177776 MOV SSM+PSM+PRTY7, o8PSW -SUPER MODE!!! PREV SUPER MODE!! 
011564 O0S016 CLR (SSP) -PUT #0 ON SUPER STACK’ 
011566 012702 177777 MOV #-1,Re *PRESET REGISTER 
011572 177572 INC aaSh0 ; 
011576 105602 SSO: MTPD Re :Ro+(SSP)+ 
011600 016703 166172 MOV PSW.R3 i SAVE STATUS RESULT 
011604 177572 CLR aaSk0 DISABLE ME 
011610 000702 CNP sSPTR+2, SSP CHECK HAT net POPPED 
911614 001401 BEQ +4 
011616 000000 HLT sERROR! INCORRECT STACK PTR 
011620 122703 OO0344 CMPB 0s SPRTY74Z,R3 CHECK STATUS RESULT 
011624 601401 BEQ +4 
011626 0900000 HLT ERROR! INCORRECT STATUS RESULT 
011630 00570¢ TST R2 CHECK RESULT 
011632 OO140! BEG +4 
011634 000000 HLT ;ERROR! INCORRECT RESULT 
011636 104000 SCOPE 

jTEST THAT SUPERVISOR CAN LOAD SUPER VIRTUAL 'D’ ADORESS (VIRT) 

011640 012737 OSO0O0 177776 MOV SSM+PSN,8PSH ©; SUPER NODE! PREV SUPER MODE?! 

Btiese Oie7ae GANTRY. Re sPUT, 80 ON poGRESS STACK 
011654 Ed nea 017100 MOV 8-1, akPHYS *PRESET DATA 
O1 1662 005237 177572 Inc aeSkO ENABLE MEM MGMT 

O1167) [tose SSi: MTPO (Re) sVIRT+(SSP)+ 
011672 O16 166100 MOV PSW.R3 >SAVE STATUS RESULT 
011676 005037 177572 CLR aeRO “DISABLE MEM MGMT 
011702 02270 000702 cre eSPTR¢2, SSP CHECK THAT STACK POPPED 

ata Buon) HL ERROR! INCORRECT STACK PTR 
11712 122703 0000S CMPB «#240, R3 ‘CHECK STATUS RESULT 

011716 OO1401 BEQ +4 
011720 00000 HLT sERROR! INCORRECT STATUS RESULT 
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DCKTOA.P11 

011722 008737 017100 Tst 
O117e6 001401 BEG 

Bite 3e 1 Ok bee 

;OM=3 
O13 ests OSO340 177776 mov 

Biz, isons AShoon OV 
0117Se 012737 O20004 017100 MOV 
011760 005037 017104 CLR 
011764 O0Se37 177572 INC 
011770 106632 SSe: MTPD 
011772 O0SC37 17757e CLR 
011776 O0Se37 017104 INC 
012002 O0140! BEQ 
012004 000000 HLT 
012006 104000 SCOPE 

;0M=5 
012010 012737 OS4YO00 177776 MOV 
01e016 012716 177777 MOV 
01202e 016706 020004 MOV 
Qle0e¢& 012767 Oe0000 OOSO46 MOV 
012034 005037 017100 CLR 
O1e040 005237 17757e INC 
012e0%4 106652 SS3: MTPD 
012046 005037 17757e CLR 
O01e0Se O00Se37 017100 INC 
01e0S6 001401 BEQ 
012060 9000000 HLT 
012062 005067 165710 CLR 
012066 104000 SCOPE 

; DM=7 
012070 1s? 3? 30000 177776 MOV 
012076 6 16 1 MOV 
O1e10e Ol270e g0000e2 MOV 

Bisii4 oosea? O]7100 CLR bisi2n Ooees? Ibyeoe NC 
Olel1e4 106672 de00de SS4: MTPD 
012130 poeos. 177572 CLR 
O121H4 017100 INC 
012140 001401 BEQ 
O01e14e 00000 HLT 
012144 104000 SCOPE 

;TEST THAT MTPD 
*DN=1,PC 

012146 012737 OS0000 177776 MOV 
012154 012716 012174 MOV 
012160 O0S037 012172 CLR 
012164 O0S2e37 17757e INC 
012170 106607 sss: MTPD 
012172 000000 SSSA: HALT 

O4 
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oar Hys ;CHECK RESULT 

;ERROR! INCORRECT RESULT 

BSP an SARTY?, aT ; SUPER ae yPREV SUPER MCDE!! 
ure N 

aviat? fof abc 
aviRTiY aePHYS iL OR IN 

PHYS+4 PRESET pres 
pans “ENABLE MEM MGMT 
a(R2)+ :VIRT+4e(SSP)+ 
aasR0 *DISABLE MEM MGMT 
eaPHYSe4 sCHECK RESULT 

;ERROR! INCORRECT RESULT 

#SM+PSM+REG, DUPSW 
#-1. (SSP) “PUT #-1'ON SUPER 
aVIRT+4 R12 “LOAD INDIRECT ADDRESS 
SVIRT.PHYS+2 LORD ADDRESS 

; SUPER OE AK SUPER MODE!! 

aaPHYs :PRESET DATA 
a#SRO *ENABLE MEM 
a-(R12) *VIRT#(SSP)+ 
3#SRO *DISABLE MEM MGMT 
esPHYS >CHECK RESULT 

sERROR! INCORRECT RESULT 
PSWd 

aSH+PSH JsPSH  ;SUPER MODE!?! PREV SUPER MODE!! 
SSP) *PUT #-1 ON SUPER STACK 

“LOAD INDEX REGISTER 
te he JePHYS+4 LOAD ADDRESS 
aePHYS ;PRESET DATA 
aeSRO "ENABLE MEM NGM 
QVIRT+2(R2) :VIRT#(SSP)+ 
axSRO DISABLE MEM MGMT 
oHPHYS *CHECK RESULT 

;ERROR! INCORRECT RESULT 

CAN LOAD SUPERVISOR 'D’ SPACE 

SSM+PSM_Q8PSW SUPER NODE!!! PREV SUPER MODE! ! 
#5SSc. (SSP) >PUT "NEW? PC ON STACK 
axSSSA “PUT HALT FOLLOWING MTPD 
a#SRO * ENABLE ren NGMT 
PC :PCe(SSP)+ 

‘ERROR? MTPD DID NOT POP WORD OFFO 
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aeSRO 

#SM+PSM. JePSW 
1 (SSP) 
sePAy Phys 

SSM+PSM+PRTY7, 

(oP Puyses 
aesh0 

See 
axSko 
eSPTR+2, SSP 
+4 

SPRTY7+Z+C,R3 
+4 

asPHYS+4 
+4 

30 PAGE 47 

;STACK & INTO PC 

;DISABLE MEM MGMT 

UPER MODE!!! PREV SUPER MODE! ! 
‘BUT #-1 ON SUPER STACK 

;ENABLE MEM MGMT 
NTR SSP)+ 

ISABLE MEM MGMT 
CHECK THAT DATA POPPED TO 
; CORRECT ADDRESS 
; ERROR! 

Onur ; SUPER MO aK »PREV SUPER MODE?! 
T #0 ON SUPER S 

“ENABLE NEM MGMT 

; VIRT+H4e(SSP)+ 
: SAVE StAtUs RESULT 
DISABLE MEM MGMT 
CHECK THAT "STACK PTR POPPED 

;ERROR? INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! INCORRECT RESULT 

;CHECK THAT MTPD CAN SET STACK PTR 

Be noRy MANAGEMENT TEST DCKTD-A MACY11 27(732) 

012174 SSSC: 
012174 005037 17757e CLR 
Ol1e200 104000 SCOPE 

;DM=3, PC 
Olee0e 912737 OS 177776 MOV 
O12210 O12716 177777 MOV 
O12214% 005037 017100 CLR 
Olece0 005237 177572 INC 
Ole2e4 106637 020000 SS: MTPD 
Olee3xO 00S037 177572 CLR 
Olee34 005237 017100 INC 
012240 001401 BEQ 
Olec4e HLT 
Olee44 104000 SCOPE 

;OM=6,PC 
Ol2e4% 012737 OSOS4O 177776 MOV 
012254 OO0SO16 CLR 
O1ecS& ~Qle7b? 177777 OO46e0 MOV 
Olceb4¥ O0Se2 177572 INC 
Olee70 000277 scc 
Olee7e 106667 SS7: MTPO 
Olec7& 016703 165474 MOV 
012302 O0S037 177572 CLR 
012306 Oee706 00070e CNP 
Ole3le 001401 BEQ 
012314 000000 HLT 
012316 122703 O00345 CMPB 
012322 poo BEQ 
012324 HLT 
012326 005737 017104 TST 
012332 001401 BEG 
012334 000000 HLT 
012336 104000 SCOPE 

012340 012737 054000 MOV 
012346 O0S016 CLR 
012380 00S237 177572 INC 
0123S4 106606 S$Si0: MTPD 
012356 005037 17757e CLR 
012362 005706 TST 
012364 001401 BEQ 
012366 000000 HLT 
012370 104000 SCOPE 

BOUSPOM+REG, oePSu SUPER MODE!!! PREV SUPER MODE!! 
“PUT #0 ON SUPER STACK 
“ENABLE MEM MGMT 
: SSPe (SSP )+ 
“DISABLE MEM NGMT 
>CHECK STACK PTR 

; ERROR! 
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; TESTS SUU-SU7 TEST THE MTPD INSTRUCTION IN SUPERVISORY MODE, PREV USER MODE. 
: TEST THAT Jiro CAN LOAD _A GENERAL REGISTER ( 

BSH APU REG, dePSW 35 

Su0: 

SUI: 

=4 

SU2: 

MEMORY MANAGEMENT TEST DCKTD-A MACY11 27(732) 

SCOPE 

04 
01-OCT-76 

8-1, ( 
R12" 
asSRO 

Rie 
PSW.R13 
aeseo 
BREG+N4C R19 
+4 

Rie 
+4 

13:30 PAGE 48 

Rie) 
UPER te ae ae USER MODE?! 

;PUT 
i PRESET 10h auPER 
SENABLE MEM MGMT 

;Rie+(SSP)+ 
Rey PAs BE SuLT 

CHECK STATUS RESULT 

;ERROR INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

i AEST THAT SUPERVISOR CAN LOAD USER ’D’ ADDRESS (VIRT) 

VIRT=100000 sUSER VIRTUAL ’D’ RODRESS FOR THESE TESTS 
PHYS=!7300 *CORRESPONDING PHYSICAL ’D’ AODRESS 

MOV BSH+PUMAREG, asPSW ;SUPER MODE!!! PREV USER MODE!! 
MOV #-1, (SSP) sPUT 8-1'ON SUPER STACK 
MOV 8VIRT.Ri2 *RIZ=VIRT ADDRESS 
CLR aePHYS *PRESET DATA 
INC aeSRO *ENABLE MEM MGMT 
MTPD = (R12)+ : VIRT*(SSP)+ 
CLR aeSRO “DISABLE MEM MGMT 
Inc ouPHYS *CHECK RESULT 

HLT sERROR! INCORRECT RESULT 
CH avIRT#2, R12 CHECK AUTO-INCREMENT 

HLT sERROR! AUTO-INCREMENT FAILED 
CLR PSW 
SCOPE 

MOV USH4PUM, JsPSW =; SUPER MODE!!! PREV USER MODE?! 
CLR (SSP) *PUT #0 ON SUPER S 
MOV eVIRT+2, RY LOAD ADDRESS 
MOV 8-1, d8PHYS :PRESET DATA 
INC aeSkO “ENABLE MEM 
MTPD 3s = (R49) sVIRTS(SSP)4 
CLR aeSRO “DISABLE ME! 
CH aVIRT, RA 5 CHECK M RUTO-DECRENENT 

HLT sERROR! AUTO-DECREMENT FAILED 
Ist aNPHYS CHECK RESULT 

HLT ;ERROR! INCORRECT RESULT 
SCOPE 
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OCKTOA.P11 

>OM=6 
912606 12737 074000 177776 MOV USN4PUMSREG, aePSw -SUPER MODE!!! PREV USER MODE! ! 
1e614 16 CLR (SSP) -PUT #0 ON SUPER STACK 

O12€16 Ol2702 o0000e MOV #2. Rie “LOAD INDEX REGISTER 
Dighes 2Be 177777 OO44Se MOV #-1 PHYS+2 i BRESET 
126. 7? 177572 INC aaSkO * ENABLE oer Pace 

012634 106662 100000 SU3: =MTPD  VIRT(R12) :VIRT+2¢(SSP)+ 
012640 016700 165132 MOV PSW.RIO “SAVE STATUS RESULT 
012644 303” 77 73 CLR aesko sDISABLE HEN NG 
012650 ? ee CMP #SPTR+e, SSP CHECK THA font POINTER POPPED 
012654 OO1401 BEQ +4 
012656 000000 HLT sERROR! INCORRECT STACK PTR 
012660 122700 OO4004 CNPB  - #REG+#Z, RIO *CHECK STATUS RESULT 
012664 OO1401 BEQ +4 
0le666 000000 HLT sERROR! INCORRECT STATUS RESULT 
012670 005737 017302 TST aePHYS+2 CHECK RESULT 
012674 OO1401 BEQ +4 
012676 HLT ;ERROR! INCORRECT RESULT 
012700 104000 SCOPE 

sTEST THAT MTPD CAN LOAD PC 

012702 012737 070000 177776 MOV #SM+PLUM.28PSW =; SUPER MODE!!! PREV USER MODE! ! 
012710 01e716 012724 MOV asuyA, (SSP) ;PUT NEW PC ON’ STACK AS DATA 
012714 00S237 177572 INC asSRO ENABLE MEN MGMT 
012720 106607 SU4:  MTPD PC *PC+ (SSP) + 
012722 000000 HLT “ERROR? MTPO DID NOT LOAD PC 
012724 SUYA: 
Ole724 005037 177572 CLR aeSRO -DISABLE MEM MGMT 
012e730 104000 SCOPE 

;0M=3,PC 
012732 012737 074000 177776 MOV aSH+PLMAREG, aaPSW sSUPER MODE!!! PREV USER MODE!! 
012740 012716 177777 MOV #-1, (SSP) *PUT #-1'ON SUPER STACK 
012744 005037 017300 CLR septive 
012750 005237 177572 INC asSRO ;ENABLE MEM MGMT 
012754 106637 100000 SUS: MTPD a@sVIRT :VIRT*(SSP)+ 
012760 016700 165012 MOV PSW. RIO :SAVE STATUS RESULT 
012764 00S037 177572 CLR aeSkO -DISABLE MEM MGMT 
012770 122700 Oo04010 CMPB ss SREG4N, RIO “CHECK STATUS RESULT 
012774 OOl140! BEQ +4 
012776 000000 HLT ERROR! INCORRECT STATUS RESULT 
013000 005267 004274 INC PHYS CHECK RESUL 
013004 OO1401 BEQ +4 
013006 000000 HLT ;ERROR! INCORRECT RESULT 
013010 005067 164762 CLR PSM 
013014 104000 Ne? SCOPE 

013016 012737 070000 177776 ’ MOV asiiePun QePSW =; SUPER MODE!!' PREV USER MODE?! 
O13024 012716 177777 MOV 1, (SSP) “PUT #-1 ON SUPER STACK 
013030 012737 100004 001004 MOV avihtss BSTEMP LOAD ADDRESS 
013036 005037 017304 CLR = @ePHYS+4 ;PRESET DATA 
013042 005237 177572 INC aesRO “ENABLE MEM MGMT 
013046 106677 165732 SU6: TPO aTEMP ;VIRT#He(SSP)+ 
0130S2 005037 177572 CLR aeSRO ‘DISABLE MEM MGMT 
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OCKTDA.P1! 

013056 005237 017304 INC 
013062 001401 BEQ 
013064 000000 HLT 
013066 104000 SCOPE 

KO4 
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;CHECK RESULT oaPHYS+4 

SERROR INCORRECT RESULT 

;CHECK THAT MTPD CAN SET USER STACK PTR & PUSH DATA ONTO USER STACK 
013070 012737 07 088 177776 MOV 
013076 Ole746 1000 MOV 

Sa eS ap 
013110 bisra 199999 017300 MOV 
013118 00S237 177572 INC 
Ol3lee 106606 SU7: MTPD 
O131e4% 106636 MTPD 
Gi3ie6 one 037 177S7e CLR BI HAR oo 
013140 001401 BEQ 
013142 HLT 
013144 005737 017300 TST 
013150 001401 BEQ 
013152 HLT 
013154 Oe2706 000676 CMP 
013180 001401 BEQ 
O1316e HLT 
013164 104000 SCOPE 

013165 Q12e737 070000 177776 MOV 
013174 Ole746 100000 MOV 
013200 Ol27% 177777 MOV 
O13e04 005037 017300 CLR 
013210 005237 177572 INC 
013214 106636 SU1O: MTPD 
O13e16 O0S037 177572 CLR 
Ol32e2 Oe2706 000700 CMP 
Ol32ee6 001401 BEQ 
013e30 000000 HLT 
013232 005237 017300 INC 
013236 00140 BE 
013240 00 HL 
Ol3e42 106506 MFPD 
013244 022716 000600 CMP 
013250 001401 BEQ 
Ql3eSe 000000 HLT 
013254 104000 SCOPE 

aSH+PUNCREG, SaPSW sSUPER MODE! '! PREV USER MODE!! 

aba “PUSH DATA ONTO STACK 
#VIRT sie? 
eld ah PHY ;PRESET DATA ON USER STACK 

“ENABLE MEM MGMT 
ousho : USPe (SSP) + 
a(SSP)+ :VIRTe(SSP)+ 
38SRO ; DISABLE MEM MGMT 
SSP ;GET USER i a 
WVIRT, (SSP) :CHECK THAT MTPD ie SET USER STACK PTR 

;ERROR! 
‘CHECK THAT MTPD_ @(SSP)+ PUT THE 
;CORRECT DATA ONTO THE USER STACK 
ERROR! MTPO @(SSP)+ FAILED 
CHECK SUPER STACK PTR AFTER TEST 

;ERROR! INCORRECT SUPER STACK PTR 

aePHYS 
+4 

aSPTR-2, SSP 
+4 

;CHECK MTPD USING STACK PTR ADDRESS MODE 2 
;SUPER MODE!!! PREV USER MODE!! #SM+PUM, &PSW 
*PUSH ADDRESS ONTO STACK #VIRT. -(SSP) 

¥-1,-{SSP) *PUSH 8-1 ONTO STACK 
aePHYS *CLEAR USER DEST ADDRESS 
SESRO” ENABLE MEM MGMT 
a(SSP)+ sMOVES =I TO VIRT 
#5RO “DISABLE MEM MGMT 

CHECK SUPER STACK PTR 

;ERROR! INCORRECT STACK PTR 

r) 
#SPTR,SSP 
+4 

@sPHYS CHECK THAT CORRECT DATA WAS MOVED 
+4 ONTO STACK 

ERROR! INCORRECT DATA MOVED 
USP GET USER STACK PTR 
#UPTR, (SSP) ; CHECK qHAT USER STACK PTR WAS NOT 

; CHANGE 
ERROR! INCORRECT USP 
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; TESTS SSIO-SSIS TEST THE MTPI INSTRUCTION IN SUFER MODE, PREY SUPER MODE. 
TEST THAT MTPI CAN LOAD A GENERAL REGISTER (Rie) 

013255 012737 OS4000 177776 MOV WSIt+POUSREG, aePSw PER MODE!!! PREV SUPER MODE!! 
Olse64% 012716 177777 MOV #-1, (SSP) ;PUT &-1 ‘ON SUPER STACK 
013270 o0S00e CL . R12’ PRESET REGISTER 
Ql3e7e 90Se37 177572 INC aeSRO sENABLE MEM MGMT 
013276 000277 SCC 
013300 006602 MTPI Rie ;Rl2,( 
O1 3306 016703 164470 Ssi0 MOV PSW,R13 ; SAVE eratus RESULT 

013306 005037 17757e CLR asSR0 ;DISABLE_MEM MGMT 
013312 122703 OO04011 CMPB #REG+N+C, R13 CHECK STATUS RESULT 
013316 001401 BEQ +4 
0133e0 o00900 HLT ;ERROR INCORRECT STATUS RESULT 
013322 005202 INC Rle CHECK RESULT 
013324 001401 BEQ +4 
013326 0000 HLT ;ERROR! INCORRECT RESULT 
013330 104000 SCOPE 

i TEST THAT SUPERVISOR CAN LOAD SUPERVISOR ’I’ ADDRESS (VIRT) 

040000 VIRT=40000 ;SUPER VIRTUAL '1’ ADDRESS FOR THESE TESTS 
017000 PHYS=17000 >CORRESPONDING PHYSICAL °I’ ADDRESS (VIRT) 

;OM=2 
013332 012737 CS4000 177776 MOV aSH+PSNAREG, asPsSu ;SUPER MODE!!! PREV SUPER MODE!! 
013340 012716 177777 MOV #-1, (SSP) “PUT #-1'ON SUPER STACK 
013344 Ole702 o40000 MOV avVIRT Ri2 *RIZ=VIRT ADDRESS 
013350 005037 017000 CLR aePHys PRESET DATA 
013354 005237 177572 INC aeSRO ;ENABLE MEM MGMT 
013360 006622 SSI1: MTIPI  (Ri2)¢+ :VIRT#(SSP)+ 
013362 005037 177572 CLR 38SRO *DISABLE MEM MGMT 
013366 005237 017000 INC aePHYS *CHECK RESULT 
013372 OO140! BEQ +4 
013374 900000 HLT sERROR! INCORRECT RESULT 
013376 Gee70e o40002 CMP #VIRT+2, R12 *CHECK AUTO-INCREMENT 
013402 O01401 BEQ +4 
013404 o00000 HLT sERROR! AUTO-INCREMENT FAILED 
013406 O0S067 164364 CLR PSW 
013412 104000 on SCOPE 

013414 012737 OS0000 177776 MOV eSHsPSH, DePSW =; SUPER MODE!!! PREV SUPER MODE! ! 
013422 O0SO16 CLR (SSP) >PUT #0 ON SUPER S 
013424 012704 o4000e2 MOV aviRT#e RY “LOAD ADDRESS 
013430 012737 177777 017000 MOV 8-1. aePHYS *PRESET DATA 
013436 005237 177572 INC aeRO “ENABLE MEM MGMT 
O13442 O0b644 SSl2:  MTPI th *VIRT*(SSP)+ 
O13444 005037 177572 CLR aeSRO *DISABLE MEM MGMT 
0134S0 O22704 o4c000 CMP #VIRT,RY CHECK AUTO-DECREMENT 
013454 OO14O1 BEQ +4 
013456 000000 HLT sERROR! AUTO-DECREMENT FAILED 
013460 005737 017000 TST JePHYS ‘CHECK RESULT 
013464 001401 BEQ +4 
013466 ooo000 HLT sERROR! INCORRECT RESULT 
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013470 104000 SCOPE 

013472 012737 OSYO00 177776 ’ MOV 
013500 OOSO16 CLR 
013502 012702 oon002 MOV 
613506 912767 177777 003266 MOV 
13514 37 177572 INC 

013520 OObbbe o40009 SSI3: TPT 

Bizesa Bierss 184878 eR 
013534 022706 000702 CMP 
013540 OO1401 BEQ 
013542 00 HLT 
O1 354 122700 004004 CHPB 

glee Seite i 
13554 005737 017002 TST 

013566 001401 BEQ 
013562 o00000 HLT 
013564 164000 SCOPE 

TEST THAT MTPI 
~ 9 wy 

013566 012737 OS4000 177776 MOV 
013574 O12716 177777 MOV 
013600 005037 017000 CLR 
013604 005237 177572 INC 
013610 37 040000 SSI4:  MTPI 
6013614 0616700 164156 MOV 
013620 177572 CLR 
0136204 122700 004010 CMPB 
013630 OO1401 BEQ 
013632 HLT 
013634 7 003140 INC 
013640 OO14O! BEQ 
013642 000000 HLT 
013644 005067 164126 CLR 
013650 104000 SCOPE 

013652 012737 OS0C90 177776 MOV 
013660 O12716 177777 MOV 
013664 012737 O40004 001004 MOV 
013672 00S037 017004 CLR 
(1367S 177572 INC 

g13702 SG677 165076 SSIS: HTP 

Bia7ts Boeese | b17008 fe 
013716 OO1401 BEQ 
013720 000000 HLT 
013722 104000 SCOPE 

; TESTS SUO-SU10 
TEST THAT MTPI 

04 
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HOR OPOMFREG, OHPSH ; SUPER MOEA aK »PREV SUPER MODE! ! 
T #0 ON SUPER STA 

#2 Rie i ORD INDEX REGISTER 
1 ablvst2 >PRESET DATA 
aeSho ;ENABLE MEM MGMT 

Le ene 
aeSRO ise YE APE HER te 
aSPTRE2, SSP > CHECK et STACK POINTER POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR!? INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

#REG+Z,R10 
+4 

aePHYS+2 
+4 

CAN LOAD SUPER ’I’ SPACE 

;SUPER MODE!!! PREV SUPER MODE!! 8SM+PSM+REG, d4PSW 
#-1, (SSP) -PUT #-1'ON SUPER STACK 
aePHYS 
J#SRO ;ENABLE MEM MGMT 
DeVIRT ;VIRT#(SSP)+ 
PSW.RIO “SAVE STATUS RESULT 
aeShO “DISABLE MEM MGMT 
sREGHN, RIO ;CHECK STATUS RESULT 

ERROR! INCORRECT STATUS RESULT 
PHYS *CHECK RESULT 

sERROR! INCORRECT RESULT 
PSW 

goer asPSW ans ;SUPER MODE!!! prey SUPER MODE!! 
*PUT #-1 ON SUPE 

DRES aviATsi S#TEMP :LOAD ADDRESS 
¥S+4 *PRESET DATA 

aeSRO >ENABLE MEM MGMT 

aTEMP  VIRT+4¢ (SSP)+ 
J#SRO “DISABLE MEM MGMT 
OaPHYS#H sCHECK RESULT 

;ERROR INCORRECT RESULT 

TEST THE MTPI INSTRUCTION IN SUPER MODE, PREV USER MODE. 
CAN LOAD A GENERAL REGISTER (Re) 
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e
e
 

x
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014100 

Bbgbig 
0ie70e 

2 

104000 

070340 

177777 
177572 

164024 
177572 
000702 

000344 

070000 

120000 
177777 
177572 

163732 
17757e 
000702 

oocoas 

017200 

177776 

177776 

017200 

SUIO: 

. 

s 

SUII: 

SCOPE 

VIRT=120000 

NOY 
01-OCT-76 13:30 PAGE S3 

WatesUM+PRTY?, oePRUT SUPER MOE ARK’ PREV USER MODE!! 

#-1 Re 
guSho 

2 
PSW,.R 
aeSRO 
aSPTR+2, SSP 
+4 

#PRTY7+Z,R3 
+4 

Re 

PHYS=17200 

MOV aSHsPUM, aePSW 
CLR (SSP 
MOV HIRT Re 
MOV tl akPHYS 
INC aaSRO 
scc 
MIPI — (Re) 
MOV PSW.R3 
CLR aeSRO 
éMP #SPTR+2, SSP 
BEQ . +4 
HLT 
CMPB = s-82#C,,R3 
BEQ +4 
HLT 
TST QePHYS 
BEQ +4 
HLT 
SCOPE 

0 ON SUPER 
fpRESET REGISTER 
: FNAB 2 MEM MGMT 
*Roe(SSP)+ 
- SAVE STATUS RESULT 
‘DISABLE MEM 
“CHECK THAT snack POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

i TEST THAT SUPER CAN LOAD USER ’I’ ADDRESS (VIRT) 

;USER VIRTUAL ’I’ ADDRESS FOR THESE TESTS 
CORRESPONDING PHYSICAL ’I’ ADDRESS 

;SUPER MODE!!! PREV USER MODE!! 
“PUT #0 ON SUPER STACK 
*RE=VIRT ADDRESS 
PRESET DATA 
*ENABLE MEM MGMT 

; VIRT+(SSP)+ 
SAVE STATUS RESULT 
“DISABLE MEM MGMT 
:CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 
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Pl 

g14108 913797 070340 177776 MOV aSM+PUM+PRTY?, O4PSH sSUPER MODE!!!, PREY USER MODE!! 
14110 012716 177777 MOV #-1, (SSP) sPUT #-1'ON SUPER STACK 

gis gure eon Ry Eine, | fe Her me 
014124 Beats if 20M CLR aePHYS+4 > PRESET ore 
014130 005237 177572 INC asSR0 ‘ENABLE MEM MGMT 
014134 pe) Sule: MTPI a(Re)+ “VIRT+4e (SSP) + 
014136 177572 CLR aeSRO :DISABLE MEM MGMT 
014142 005037 177572 €LR aeSRO ‘DISABLE MEM MGMT 
014145 005237 017204 INC aaPHYS+4 CHECK RESULT 
014152 OO1401 BEG +4 
914154 000000 HLT -ERROR! INCORRECT RESULT 
014156 104000 SCOPE 

sOM=S 
(14160 012737 O74900 177776 MOV USH+PUM REG, DBPSH sSUPER MODE!!! PREV USER MODE!! 
O14166 012716 bree MOV 8-1, ( >PUT @-1'ON SUPER STACK 
014172 Ole702 OO1010 MOV sTetpsa R12 ;LOAD INDIRECT ADDRESS 
014176 Ole767 120000 164602 MOV ss BVIRT, TEMP+2 OAD ADORE SS 
014204 005037 017200 CLR eePHys PRESET DAT 
O14210 005237 177572 INC a8SRO *ENABLE MEM 
014214 0065 SUI3: MTPI  a-(R12) VIRTe(SSP)+ 
D1Y216 poenas 177572 CLR asSRO *DISABLE MEM 
Ol4222 005237 017200 INC aePHYS ‘CHECK RESULT 
014226 DONO} BEQ +4 
914230 HLT ERROR! INCORRECT RESULT 
014232 O00S067 163540 CLR PSW 
014236 104000 SCOPE 

;OM=7 
014240 012737 070000 177776 MOV SSM+PUM.98PSW =; SUPER MODE!!! PREV USER MODE!! 
014246 010716 177777 MOV #-1, (SSP) “PUT 8-1 ON SUPER STACK 
014252 012702 o00002 MOV 82 i LORD NOEX REGISTER 
014256 O01 120000 001010 MOV aViRT oeTEMP+4 Ss 
014264 piers 017200 CLR aePuys i BRESET DATA 
014270 005237 177572 INC asSRO “ENABLE MEM 
014274 006672 001006 SUI4: MTPI @TEMP+2(R2) *VIRTe(SSP)+ 
614300 DO=o97 177572 CLR a#SRO “DISABLE MEM MGMT 
G14304 017200 INC asPHYS “CHECK RESULT 
014310 00140! BEQ +4 
014312 O00000 HLT sERROR! INCORRECT RESULT 
014314 104000 SCOPE 

;OM=2, PC 
014316 012737 070000 177776 MOV #SM+PUM, 28PSW 9; SUPER MODE!!! PREV USER MODE! ! 
014304 012716 177777 MOV 8-1, (SSP) *PUT 8-1 ON R STACK 
014330 014356 CLR aesllb+2 “CLEAR ADRS FOLLOWING MTPI 
014334 012767 014362 163706 MOV SSUIGA,MMVEC SET MEM MGMT ERROR VECTOR 
014342 016767 163430 163702 MOV PSW MMVEC+2 “LORD "NEW? PSW TO BE IN SUPER MODE 
014350 005237 177572 INC ass ;ENABLE MEM MGMT 
014354 006627 SUI6: MTPI  (PC)¢4 -(PC)+¢(SSP)+, SHOULD ABORT 
014356 000000 HLT “ERROR! DID NOT ABORT AND PC DID NOT 0 T 

; AUTO- INCREMENT 
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SUIEA: 

;OM=4, PC 

SUI?7: 

SUI7A: 

HLT 

COS 
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;ERROR! NID NOT ABORT 

aeTR-2, $5P iRece erat PTR. 
;ERROR! STACK PTR NOT PUSHED TWICE ON ERROR 

SSM+PUM D8PSW ©; SUPER MODE!!! PREV USER MODE!! 
8401, (SSP) :PUT BR .+4 ON STACK AS DATA 
SUI7) Re :SAVE MTPI_ INSTRUCTION 
BSUI7A, MMVEC ;LOAD MEM MGMT ERR VECTOR 
r) ; ENABLE MGMT 
-(PC) 37 (PC)+(SSP)+ SHOULD ABORT 

;ERROR! FAILED TO ABORT 

aeSRO sDISABLE MEM MGMT 
Re. SUI? *RESTORE INSTRUCTION 
eSPTR-2, SSP “CHECK STACK PTR 

ERROR! INCORRECT STACK PTR AFTER ERROR 
SMMERR, MNVEC 
aemnvets2 
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;OM=6, PC 
O14470 012737 070340 177776 MOV SSM+PUM+PRTY7, oaP SH -SUPER MODE!!', PREV USER MODE!! 
14476 1g CLR (5SP) T 80 ON SUPER STACK 
14200 b? 177777 O0C476 MOV ei PHYS# 
14506 37 177572 INC asSRo “ENABLE MEM MCMT 

O14Si2 900277 Scc 
O14S14 7 103264 SUI1O: MTPI VIRT+4 sVIRT+4e(SSP)+ 
tees 016 1630S2 MOV PSW.R3 i SAVE STATUS RESULT 
hess 177378 CLR aesro SABLE I M MGMT 
01 CNP aSPTR+2, SSP eck HAT STACK PTR POPPED 
014534 O01401 BEQ +4 
014536 000000 HLT sERROR! INCORRECT STACK PTR 
o1¥e4 122703 000345 ChPB asPRTY74Z4C,R3 “CHECK STATUS RESULT 

2 na
 £ 

ES
 

ER
 

;ERROR! INCORRECT STATUS RESULT 
014550 01401 BEQ +4 CHECK RESULT 
D14=52 900090 T ERROR! INCORRECT RESULT 
014554 104000 OPE 

-CHECK MTPD SUPER MODE, PREVIOUS KERNEL MODE 
014556 013797 040000 177776 MOV aS o8PSW ;SUPER MODE!!! PREV KERNEL MODE! ! 
014564 O01 140076 MOV #140076, -(SSP) >PUT ADORESS OM THE STACK 
014570 OOSO46 CLR (SSP) ;PUT PUT DATA ON ON THE STACK 
014572 012737 177777 016776 MOV 8-1, 9816776 ING PHYS ADDRESS 
014600 005237 177572 INC assro iE NEBLE MEM MGMT 
014604 LObE7 oc00od SKO: MTPD a (SSP) iLORD KERNEL SPACE FROM SUPER STACK 
O14610 C 177572 CLR aeSRo :DI MEM MGMT 
O14614 0uS737 016776 TST 9816776 >CHECK DATA 
014620 O01401 BEQ +4 
014622 690000 HLT ERROR! INCORRECT DaTA IN KERNEL SPACE 
014604 022706 000676 CMP #SPTR-2, SSP >CHECK SUPER STACK P 
034630 OO140! BEQ +4 
014632 900000 sERROR! INCORRECT SUPER STACK PTR 
014634 104000 SCOPE 
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sBEGIN TESTING IN USER MOD 
HALT) INSTRUCTIONS WILL TRAP TO LOC 4. THE PROGRAM WILL 

Aspe Ts, Be CO Ty Se GCSRD MATS Sot Ta AER Eta baths 
15 AT PHYSICAL 

; SETUP "Roy MEM na HSE Sa eel ape 
014636 012737 O62416 177600 LOAD UIPDRO RW,DWN 146 BLOCKS 
OL4644 Ole737 DO4006 177 8 Le BUDPOR “LORD UDPDRO RW'UP 11 BLOCKS 
0146S2 012737 077406 177 -400+UP+RM, JBUDPOR7 “LORD UOPDR? RW,UP 200 BLOCKS 
OL4660 012767 007600 163010 HOY 

TESTS UUO-UU11 TEST THE MTPD INSTRUCTION IN USER MODE, PREV USER MODE. 

-TEST THAT MTPD CAN LOQD A GENERAL REGISTER 
O14666 012737 174000 177776 MOV sU+PUMEREG, aePSi USER MODE!!!, PREV USER MODE!! 
O14674 Ole71& 177777 MOV 8-1, (USP) 
014700 ocsode CLR Ri2’ ;PRESET REGISTER 
OIN702 OC.237 177572 INC 3eSRO *ENABLE MEM MGMT 
014706 003277 sce 
014710 10.502 UUO: MTPD R12 >R12¢(USP)+ 
014712 016703 163060 MOV PSW,.RI3 SAVE STATUS RESULT 
014716 005037 177572 CLR aaSko “DISABLE MEM MGM 
O147e2 122703 OO4O1! SREGHN+C,RI13 CHECK STATUS SE CULT 
014726 OO1401 BEQ +4 
014730 0°7090 HLT ERROR INCORRECT STATUS RESULT 
O14732 KJ INC Rie “CHECK RESULT 
0147394 001401 BEG +4 
014736 000000 HLT ERROR! INCORRECT RESULT 
014740 104000 SCOPE 

jTEST THAT USER CAN LOAD USER VIRTUAL 'D’ ADORESS (VIRT) 

100000 VIRT=100000 ;USER VIRTUAL °D’ ADDRESS FOR THESE TESTS 
017300 PHYS=17300 >CORRESPONDING PHYSICAL ’D’ ADDRESS 

014742 012737 170000 177776 MOV SUM+PUM,28PSW ©; USER MODE!!! PREV USER MODE!! 

Ot azee y ie 1 coe aviRt Re =VIRT ADDRESS 
OEE 1 1 017300 MOV 8-1 JbPHYS PRESET AeFA 
014764 005237 177572 INC assko ENABLE MEM MGMT 

ENT ee wi: Hb ge ate 
14 hOpeis 162776 MOV PSW,R3 ae 5 Tus RESULT 

01S000 005037 177572 CLR aeSRO “DISABLE MEM MGMT 
D100 fee? 00060 chp SUPTR¢2, USP >CHECK THAT STACK POPPED 

Blears veers HLT ERROR! INCORRECT STACK PTR 
015014 ie oococs CMPB «#Z4C,R3 “CHECK STATUS RESULT 
015020 OO1401 BEQ +4 
015022 HLT ERROR! INCORRECT STATUS RESULT 
015024 005737 017300 TST aePHYS CHECK RESULT 
015030 001401 BE +4 
015032 HL sERROR! INCORRECT RESULT 
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015034 104000 SCOPE 

;ON=3 
015036 012737 170340 177776 MOV aUN+PUMSPRTY? , J4PSH sUSER MODE!!!, PREV USER MODE!! 

Biased BISSAS 16Ants Mov oaveat Re LORD INDIRECT ADDRESS 
Bias pesnss Aryagy 717800 CR oSepnvsedee > | $b 080, BODREES 
Ot epee pense 1 INC PH i EROBEE MEM MGMT 

Slates GER yrrere OB Heat HERE ho 
Bt 100 prea AT38a5 INC DBPHYS+4 *CHECK RESULT 
015104 001401 BEQ +4 
015106 o00000 sERROR! INCORRECT RESULT 
015110 104000 SCOPE 

sOM=5 
015112 012737 174000 177776 MOV 8UM+PUM+REG, 28PSW ;USER MODE!!! PREV USER MODE!! 
015120 Ole716 177777 MOV #-1, (USP) 
015104 O1e70e 100004 MOV aVIRT+4 Rie sLOAD INDIRECT ADDRESS 
15130 01¢e76? 100000 002144 MOV #VIRT.PHYS+2 LOAD ADORESS 

pieiae poeeay | ievere CR gaps ENOELE. DEN 
ptetde Eee UU4:  MTPD 9-(R12) arcs ay 
015150 00S037 177572 CLR a#SRO :DISABLE MEM MGMT 
015158 005237 017300 INC aePHYS >CHECK RESULT 
015160 O01401 BEQ +4 
015162 0900000 HLT sERROR! INCORRECT RESULT 
015164 005067 162606 CLR PSW 
015170 104000 SCOPE 

;OM=7 
015172 012737 170000 177776 MOV #UM+PUM, J8PSW =; USER MODE!!! PREV USER MODE!! 
015200 012716 177777 MOV 8-1, (USP) 
015204 O1e70e 600008 MOV #2 sLOAD INDEX REGISTER 
015210 O1 1 017304 MOV aVIRT, J#PHYS+4 3LOAD ADORESS 
O1se16 005037 017300 CLR aePHy$ “PRESET DATA 

pt esse nae 1rboS UUS MTPD SFE ocR2) ‘PRrecuce ye 
015232 005037 177572 CLR aeSRO “DISABLE MEM MGMT 
015236 005237 017300 INC aaPHYS >CHECK RESULT 
015242 O01401 BE +4 
0152044 000000 HLT sERROR! INCORRECT RESULT 
015246 104000 SCOPE 

;TEST THAT MTPD CAN LOAD USER 'D’ SPACE 

DM=2,PC 
015250 012737 170000 177776 MOV BUM+PUM J8PSH =; USER MODE!!!,PREV USER MODE!! 
015256 O1e716 177777 MOV #-}, (USP) 
015262 005067 000022 CLR tueh 
015266 012737 015314 on02s0 MOV 8UU68 QaMnIVEC 
b15e74 O16737 162476 000252 MOV PSU, g bnnivecs 
18302 005237 177572 INC a°5 sENABLE MEM MGMT 

015306 106627 Ub: MTIPD  . oie : (PC) $6(USP) + 
015310 000000 UUbA: 0 “ERROR! DID NOT ABORT & PC DID NOT AUTO- 
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: INCREMENT 
wee HLT sERROR! DID NOT ABORT 

° GLR 345R0 ‘DISABLE MEM MGMT 
CHP auFT -2,USP “CHECK USER STACK PTR 

HLT sERROR! INCORRECT USER STACK PTR 
SCOPE 

DM=4, PC 
OY aL sPUM+REG, D8PSH sUSER MODE!!! PREV USER MODE!! 

MOV 3eUU7, R12 ;SAVE MTPD INSTRUCTION 
MOV #UU7A, JeMNVEC 
MOV PSW EMMVECHO 
INC 84ShO sENQBLE MEM MGMT 

UU? : TPD (PC) C)e(USP)+ 
IF PROGRAM HALTS AT UU7 THEN oc DID NOT TAKE PLACE 

HALT Rs BID NOT NOT ABORT & PC DID NOT 

UU7A: 
CLR aaSRO DISABLE MEM MGMT 
MOV Rig Wu? RESTORE INSTRUCTION 
CHE aU tR-2, USP *CHECK STACK PTR 

HLT ERROR! INCORRECT STACK PTR 
MOV #MMERR. QeNMVEC 
CLR aennvec+e 
SCOPE 

;OM=6,PC ‘ 
MOV 8UM+PUM+PRTY7, J#PSW ;USER MODE!!!, PREV USER MODE!! 
CLR (USP) 
MOV #-1, PHYS+4 
INC aasRO sENASLE MEM MGMT 

UUIO: MTIPD VIRT+4 . VIRT+4¢ (USP) + 
MOV PSW.R3 “SAVE STATUS RESULT 
CLR aeSRO “DISABLE MEM NGMT 
CH sUPTR#2, USP >CHECK THAT STACK PTR POPPED 

HLT ° sERROR! INCORRECT STACK PTR 
CHP aPRTY74Z4C,R3 CHECK STATUS RESULT 

HLT ° sERROR! INCORRECT STATUS RESULT 
TSI ONPHYS#H CHECK RESULT 

HLT ° sERROR! INCORRECT RESULT 
SCOPE 

; CHECK er MTPO CAN SET STACK PTR 
aids BUNS UNFREG, , #PSW ;USER MODE!!!, PREV USER MODE!! 

INC a#SR0 ;ENABLE MEM MGMT 
UUI1:  MTPO USP USP (USP) + 

CLR asSRO DISABLE MEM MGMT 
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DCKTDA.P11 

01sS¥2 005706 TST USP 
O1s544 OO1401 BEO 44 
015546 000000 HLT 
015550 104000 SCOPE 

;CHECK STACK PTR 

;ERROR! 
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170340 177776 

017200 

177776 

177776 

017200 
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i TESTS UULO-UUI6 TEST THE MTPI_ INSTRUCTION IN USER MODE, PREV USER MODE. 
; TEST THAT yhTPl CAN LOAD A GENERAL REGISTER (Re) 

UUIO: 

HL 
SCOPE 

SUM+PUM+PRTY7, dat od 
(USP) 
#-1,Re 
oySRO 

PSW aks 

nits, usP 
sPRTY7+Z,R3 
+4 

Re 

;ERROR! 

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

;PRESET REGISTER 
; ENABLE MEM MGMT 
;Re+(USP)+ 
;SAVE STATUS REST 

sRipROLS MEM MG STRCK POPPED 

;ERROR! INCORRECT STACK PTR 
CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

INCORRECT RESULT 

TEST THAT USER CAN LOAD USER 'I’ ADDRESS (VIRT) 

>DM=2 

UUTII: 

;OM=4 

UUTe: 

VIRT=120000 USER VIRTUAL 'I’ ADDRESS FOR THESE TESTS 
PHYS=17200 :CORRESPONDING PHYSICAL °I’ ADDRESS 

Noy aUNEPLMSREG, , aePSW USER MODE!!!, PREV USER MODE!! 

MOV aVIRT.Ri2 sRIZ=VIRT ADDRESS 
CLR aePHys “PRESET DATA 
INC aeSRO ; ENABLE ren MGMT 
MTPI (R12) + VIRTe( 
CLR axSRO if SABL. eM MGMT 
Inc OsPHYS CHECK RESULT 

HLT ° sERROR! INCORRECT RESULT 
CHP aVIRT#2, R12 > CHECK AUTO- INCREMENT 

HLT ; ;ERROR! AUTO-INCREMENT FAILED 
CLR PSW 
SCOPE 

MOV #UM+PUM, J8PSW =; USER MODE!!! PREV USER MODE!! 
CLR (USP) 
MOV aVIRT+2, RY =LOAD ADORE PaaS 
MOV ¥1 asPHYS PRESET OAT 
INC a5 E gh na 
MTPI ete (USP )+ 
CLR sesRo + DISABLE MEM MGM 
CHP aVIRT, RA s CHECK AUTO-DECREMENT 

HLT " sERROR! AUTO-DECREMENT FAILED 
ist asPHYS “CHECK RESULT 

HLT " ERROR! INCORRECT RESULT 
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018772 

ot 
1 ue eB} 

O1b0ce 

Bienes 
16036 

016042 
16044 
16046 

0160S2 
016054 
016056 
016062 
016064 
016066 

018070 
016076 
016102 
016106 
016110 
Ol6iie2 
016112 
016116 

016120 
016126 
016132 
016136 
016142 Be 
pre tee 
016162 
016164 
016166 
01617e 
016174 
016176 
016202 

016204 
Olbele2 
016216 
Oloec4 
016230 

104000 

174000 177776 

170000 
Ol6lie 
17757e 

017204 
177572 

001164 

177776 

177776 

177776 

001004 

SLOPE 

b4 = 
’ 

UUI3: 

HL 
SCOPE 

=0, 

UUIS: 

O1-0CT-76 13:30 PAGE 62 

#UM+PUM+REG, J&#PSW 
(USP) 

el pryse2 
Le 

et 
auSko aS 
8UPTR+2, USP 
+4 

#REG+Z,R10 
+4 

aePHYS+2 
+4 

CAN LOAD PC 

#UM+PUM, JaPSW 
sUUTYA, tUSP) 

SRO as 
PC 

asSRO 

SUMS PUMTS REG, , d#PSW 

aeShO 
SREG#N, RIO 
+4 

PHYS 
+4 

PSW 

8UN+PUM aePs 

aviaTsa. 4 aaTEMP 
aePHyse4 
Ha 

s ERROR! 
: CHECK STA 

;ERROR! INCORRECT STATUS RESULT 
;CHECK RESULT 

;ERROR! 

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

; LOAD pe REGISTER 
iPRESET D 

E MEM MGMT 
;VIRT+2«(USP)+ 

Biot e WER Beate” 
CHECK THAT STACK POINTER POPPED 

{NCCRRECL STACK PTR 
US RESULT 

;ERROR! INCORRECT RESULT 

;USER MODE!!! PREV USER MODE!! 
*PUT NEW PC ON STACK AS DATA 
*ENABLE MEM MGMT 
:PCe (USP) + 
*ERROR? MIPI DID NOT LOAD PC 

;OISASLE MEM MGMT 

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

;ENABLE MEM MGMT 
: VIRT#(USP)+ 
sSAVE STATUS RESULT 
;DISABLE MEM 
CHECK STATUS MRESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

INCORRECT RESULT 

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

;LOAD ADDRESS 
PRESET DATA 
sENABLE MEM MGMT 
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016272 
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162544 
177572 
017204 

150000 
040076 

177777 
177S7e 
000000 

177572 
017076 

000576 

162436 
162432 

162520 
000007 
161174 

oo004e 

162484 

177776 

017076 

004200 

161202 
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aTEMP ; VIRT+4¢ (USP) + 
a#SRO : DISABLE MEM _MGMT 
aafHysey CHECK RESULT 

;ERROR INCORRECT RESULT 

; CHECK alte USER MODE PREVIOUS SUPER MODE 

USIO: 

SUM+PSM, @ sUSER MODE!!! PREV SUPER MODE!! 
#40076, vongee i080 80 ss ON THE STACK 
(USP) UT DA 

8-1. 9817076 : PRESET PHYSICAL RDDRESS 
aasko “ENABLE MEM MGMT 
Stace) LOAD DATR INTO, SUPER ’I’ SPACE FROM 

aeSRO sDISABLE MEM MGMT 
3417076 “CHECK DATA 

° ERROR! INCORRECT DATA IN SUPER ’I’ SPACE 
WUPTR-2, USP CHECK USER STACK PTR 

;ERROR! INCORRECT USP 

5 KEAERELESARARAERELA IMPORTANT NOTE RHKEKEA EARL EERE HEARERS 
= NO CODE ALLOWED BETWEEN 16600-17776 

ENO: 

DONE: 

DONE1: 

ICNT INCREMENT PASS COUNT 
ICNT, #4200 
DONE 
BEGIN 
#7. TPB ‘RING BELL AFTER 1000 
Tre - PASSES 

Se42 Re ;GET DECTAPE MONITOR RETURN ADDRESS 
DONE! sBRANCH IF (42)=0 
7, (2) “RETURN TO MONITOR 

ACTLI 
; OVERLAY 
“AREA 

START * RESTART 



POP11“4S MENORY MANAGEMENT TEST DCKTD-A MACY11 27(732) 
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ABIT = 000200 
AVA = 020000 
BEGIN 001076 
BIT13 = 020000 
BIT14 = 040000 
BIT1S = 100000 
BIT& = 000100 
BITS = o00400 
C = 000001 

DEC! = 000370 
DECe = 000360 
OM = 000400 
DONE 016356 
DONEL 016410 
DRO = 900000 
DRi = 000400 
DRe = 001000 
DR3 = 001400 
DRY = 00c000 
DRS = 002400 
DR& = 003000 
OR? == 003400 
OS = 000020 
DWN = 900010 
ED = 000010 
EMTVEC= 000030 
END 016336 
ENMM = 900001 
ERRVEC= OOGO04 
HLT = Q00000 

c = 000200 
ICNT 001000 
INC! = 000010 
INCe = 000020 
IOTVEC= 000020 

3020 

$31 
639 

1890 

30218 
30308 

793 
2064 

2709 

CROSS REFERENCE TABLE -- USER SYMBOLS 

841 
2lbl 
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867 
2249 

1048 
2279 

Ue
 

re r
e
e
r
 te 

ta
te
 

Tai
 

tat
ed 

ata
 

ak
 

So
 

po
ng
 

1103 
244) 

1129 
2577 

1308 
2678 

1390 
2725 

1556 =—s«:1603 
2751 e855 

fr * 

68 Bag 
795 ¢ 738 
918 932 

1027. += 1030 
1134 s«1147 
1252s «1257 
1366 1369 
14722 s«1475 
1628 1631 
1738 3=—-:11749 
1844 1847 
1955 1970 
2066 2063 
2194 «2209 
2337S 2340 
Dk 
2553 + 2SS6 
2677 = 2680 
2814 2819 
2930 48962944 

1629 
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IS = 900000 3278 
KDE = DOOO04 3578 S63 
KDPARD= 172360 Yue = 589% 
KDPARI= 172362 4eSe 
KDPAR2= 172264 4uob8 
KOPARI= 172366 4678 
KDPARY= 172370 4EBe 
KDPARS= 172372 4698 
KDPARB= 172374 4708  S90% 
KDPAR7= 172376 y7ie 5918 

= 172320 W468 580% 
KOPDRI= 172322 4474 
KDPDR2= 172324 44Be 
KDPDR3= 172326 W498 
KDPDRY= 172330 4SOe 
KDPDRS= 172332 4518 
KOPORB= 172334 uSoe = SB1s 
KDPDR7= 172336 uS3e 82s 
KIPARD= 172340 4usSe 588s 
KIPARI= 172342 4Sbe 
KIPAR2= 1720344 4578 
KIPAR3= 172 use 
KIPARY= 172350 4598 
KIPARS= 172 4B08 
KIPARB= 172354 4618 
KIPAR7= 172356 4boe 
IPORO= 172300 4378 S79 

KIPDRI= 172302 4388 : 
KIPDR2= 172304 4398 
KIPDR3= 172306 44s 
KIPDRY4= 172310 4418 
KIPDRS= 172312 uuog 
KIPDRb= 172314 4438 
KIPDR7= 172316 quis 
KKIO § ©. GOSH44 13618 
KKI1 005530 13848 
KKIIO 06242 14968 
KKT10A oo6244 14G4* 14978 
KKII0B 006226 14938 ©1500 
KKII1 006276 15088 
KKIIIA 006300 1506% 15098 
KKI12 006342 15218 
KKI13  O06426 1536 «15388 = 1S41# 
KKI14 006470 15508 
KKIIS  OO6S64 15728 
KKI16 006622 15848 
KKI2 005622 1404" 
KKI3 005712 14218 
KKTY 752 14338 
KKIS 006036 14508 
KKIb © OCB110 1464s 
KKI7 006204 14848 
KKO 001356 6078 
KK1 oo1442 6338 
KK10 02152 7434 
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KK1OB 002156 
KK11 GOee 
KK11A O022le 
KK11B Q02214 
KKle 002254 
KK13 002342 
KK14 002432 
KK1S 002470 
KKe 001S34 
KK3 001624 
KKY 001664 
KKS 001750 
KK6& 002022 
KK7 002116 
KM = 000000 

KPG = 900000 
KPTR = 001060 

KSIO 006665 
KSI1 006750 
KSI10 007476 
KSI10AQ 007502 
KSI11 007534 
KSI11A 007542 
KSIi2 007610 
KSI13 007700 
KSI13QR 007704 
KSI14 007760 
KSI1S Q10056 
KST116 =©010132 
KSI2 007042 
KSI3 007130 
KSI4¥ 007176 
KSIS 007262 

7436 
KSP =~000006 

741 
7558 

7458 

757% 

1787% 

CROSS REFERENCE TABLE -- USER SYMBOLS 

957 
1617 
2074 

610 
1126 
1754 

NOS 
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972 
1668 

636 
1207 
1788 

1057 
1744 

759 
1305 
1860 

1244 
1980 

994 
1553 
2104 
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Rei2” Bose 
KS13 O03SS54 
KS19A 003560 
KS14 OO3E46 
KS15 003744 
KS16 004020 
KSe 002710 
KS3 002776 
KS4Y OC3044 
KSS 003130 
KSE 003202 
KS? 003304 
KUIO 010216 
KUT! 010310 
kKUT10 011036 
KUIIOA 011042 
KUII1 O1107% 
KUI1IA 011102 
kuite 011150 
KUIL Gh iene 
KUII3SA 011244 
MUTI =011310 
KUTIS O11406 
KUI16 011462 
Kul2 O104G2 
KUI3 010470 
KUTY 010536 
KUIS 010622 
KUI6 010674 
KUI7 010776 
Ku 004106 
KUL 004170 
KU10 004716 
KUIOR O047e2 
KUL1 004760 
KU1IA OON766 
KUle OOSO34 
KU13 Gos ics 
KU13A 132 
ant O00S204 

KUI6 005356 
KUe OO42b2 

ae eae ie | eens 
KUG 

(Yortss I77e 
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MMVEC = 
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en
e 

ane
 

R
R
R
 IG 

Ba
bS
S 

Qr
ea
e 

Gr
ae
 

oo
 

Ha
as
 
Ga
s 

Go
an
 

Ha
e 

Ha
w 

H=
o 

Ho
ns
 
H
w
 

Hu
e 

H=
2 

Hu
e 

Hu
s 

Ha
e 

H
s
 
H
e
 

S
e
e
 
e
e
a
a
n
a
a
g
a
n
 
c
e
a
 

yo
n 

nn
 

2663% 

9928 

10238 
10258 

20008 

20i38 

204s 
e068 

L246 
12398 

12eS38 

12858 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

10328 

2046+ 

1e89# 

S61 997. 1033's 1eSBSss1757—s—«a1791~—~C:t'i‘i HON hb BD 

33 le Séee Mle 753% 965% 986% 997% 021%  1033%  led7# 
Rate Fels 1791# 2007# 2018% e042! e°49% eb34# 695% ebSet ebbct 
2809 eBebt e827# c839%  eB40# 
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OCKTDA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

a!) 001144 S668 
N = 900010 2638 77e 841 1009 1103 1269 1524 1603 17€8 2029 2e793 2365 244] 

2s17 2725 2972 
NOP = 000240 4898 
NRA == «100000 3388 1028 
NRO = 900000 4748 
NR3 = 000003 4778 
NR? = 000007 4818 
OST = 004000 3348 
PC =x000007 e468 743% 97S# 988% 1023% 1237% 1249% 1280 1e8Se# 1496 1508% 1538% 1737% 
PFVEC = 000024 sor 1783% 1998% e2009% 2044s 2218% 2351% 2637% c6S4# cBll* 2829s a 

PHYS = 017200 6268 630% 642 651% 6SS# 657% 668% 672% 680% 687 695% 696% 700% 
7108 7el 729% 730% 7S4t 767% oat * 7% 804% 805% 810% 8538 
858s 870 879% 683% 896% 900% 916 Sebt 930% 940% 951 961% 
96S# 1004# 10le# 1039% 1051 10608 1064" 10748 1083 11188) «11208 = AL 32 1141% 

114S# 1158% 162% 1171% 1178 1188% 1192H lede#  1e2!3 leest lee7t 264% 12728 
1eg9s#)=—s 1311 13e0# 139248 139958 1944 13548 }§=61381% §=61393 1402# 14062 1419% 1423% 
1431% 1438 1448% 145e% 46e% 1479 146e# 14868 15198 15278 15478 1559 1569+ 
1574 161Se 1620% 1622 lo4le 164S% 1658% 166c% 1671% 1678 1688% 1692% 17028 
1713 17e3% 8 17e7% 17638 17718 = =17978% 81809 1819%  1823% 1833% 1842 18768 1881 
18933 19Ge# 1906% 19198 19238 19328 1939 1949 19538 1963% 1974 1964+ 
eOc4# e03e% e05S% e067 # 1# 20928 101 eleSs 2152e% 2164 2l738 3821748 
el7B8% 21878 e21868% e19e% ee0e# ece03# 22078 * e23c% eese2 22918 297% 
esol e3l4# e3el g3 eH! 2360% 2368% 23778 e2381% 239e%  cY40! e413% cke0s 
e4s3e Sot e463 75% 2482 evsl#  e2S02 2Sl2k 0 2Se9% 2S34# 25638  2S68% 
2580 eS91# 2S396% e606% ec610% ech2el#  c6eS# 27378 «27428 =§=6—2754 2763% 2764+ 
2e768% 2777% 778% e782 e79e% = 2793% 827978 «ebb essse §629905% e909  29el# 
2328 e337 e978 2¢975% 296S% 

PIRG = 177772 rae DE 
PIRVEC= O0G24O cess 
PIRY = 010000 3148 
PKN =§=6= 000000 e718 
PLA = 040000 3378 ©1028 
PRTYY = O00C00 ebbs 
PRTY7 = OOO340 58 603 613 664 782 793 892 1037 1048 1154 1297 1308 1357 

1367 1415S 1S4¥S 156 1654 179S 1806 18S3 1863 1915 2053 2064 21e8 
2138 2170 2238 2e49 es41 ess! 2587 2667 2678 2760 2844 28ss 2877 

PSM = 010000 27e8 833 SS 876 892 906 S22 937 9S7 972 982 1002 1019 
1037 0S7 1070 1S9S 1617 1638 16S4 1668 1684 1699 1719 1749 1 
7b1 1778 1795 1816 16-9 5.8 2149 2170 2184 21998 2214 eeeb 2238 

e422 2455 e47e en 3 es! Seb 2997 
PSH 0s = 177776 ess Co7k 529% SS6# 603% 603 634 648% 661% 664% 632% 703% 707% 

713 765% 770 778% 7628 oa 817% 833% 639 855% BES 876% 889% 
6Se# 906% Sock 933% 937% 4 997% 972% 98e# 100e# 100 101S* 1019% 
1037% 1043 10S7# 10708 1095S 1101 11178 311d 1138# 11518 11S4# 1168% 11648 
1195# §1199% = le 1c19# 1e34# Le44# lebee 1267 le7S# e798 12978 1303 1917% 
1331# 13978 13 1335 1399% i4lee 141Se T444e 14SSe 1459% 1465 1517% 1522 
18308) 861534# 1S4S# 1551 1566# 1S8i# 159S5* 1601 16178 1624 1638% 16518 1654 
160% 1684# 1695 1699% 1705 1719% «17348 8 61744% 8617618 8361786 1774) =—s«1778% = =—s:«1795% 
1€01 1e16# 1E°9# JES3H 1&°8 1878# 18°S 1899% 9le# 1915% 19298 194S5% 1956 
19608 1$s0% 1995"  e2005% e0ee# e027 e03S# 9# 2053% 2059 cOo74x e0ae# 
2lebs 5133 raGh) a § 70% 184% $! # 2199% 2214# 226% 22388 ecS8e 
ee? lt CoHe 86 307% 11% 327% 33 es48% 23588 23718 374% 2388% 
C4108 e432% e438 e4S56% 2469%  2472% 2488% e494 eSl0# 2S15 eS2e3% eSebt ecS41# 
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DCKTOA. P11 

PUN = 030000 

ROO, = gpon0e 
REG = DONO 

RESVEC= 000010 
Rid = 000006 

RYT = OO0004 
RWTW = COdo0dS 
RO =*000000 
R1 =<000001 
RiO =7000000 

Ril =7000001 
Rle =7~900002 

R13 =7000003 
R14 =~000004 
RIS =700000S 
Re =7000002 

R3 =7000003 

RY =/000004 

RS =7000005 
SCOPE = 104000 

ae
 

yo
ny
 

Bae
sac

heo
iy 

er
y 

CROSS REFERENCE TABLE -- USER SYMBOLS 

eS87% 

O1-OCT-76 13:30 PAGE 70 



POP11/45 MEMORY MANAGEMENT TEST DCKTO-A MACYI1 27(732) 
OCKTOR.P11 

ae ag 
Te
 aN
 

: 
U
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T
A
A
 
L
E
I
L
A
 
L
A
N
 

CN
 
U
L
N
A
 
L
N
 

CROSS REFERENCE TABLE -- USER SYMBOLS 

813 826 847 
195 1067 

1289 1 8 1294 
14893 150 1S14 
1696 1716 1730 
poe8 Aide } 7 
16 181 1 

237e 2384 2407 
e614 e628 e646 
ebb! 2872 28393 

ry 
S63 

So4e 

el2is 
2119% 
S83% 

2l20% 
Sills 
S168 

S93% 

S7e 2118% 

Se4s 

o33F 4 70 sia Sida B47u 
2S87 eb0e e617 
1028 
Ses 213s 2158 

2696 
S37 538% 567# 

2184 
2388 
2631 

2246 

606# 609% 

2404 

631% 
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919 Fre: 

He He 
1$77 1590 
ag 181 

a BE 
232 eg” 

-£-4-4°) 2238 
2456 e472 
2685 

2417 24% 

635% 6Se# 

2258 
e488 

2S48 

6S4# 

2271 
2510 

e574 

669% 

ees 
2526 

2643 

671% 

231 
es4l 

2659 

681% 
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DCKTOR.Pil CROSS REFERENCE TABLE -- USER SYMBOLS 

683% 697# 699# 71) 714% 731% 733% 742% 746% 754% 
7eSe = 789% = BOG = 09H =—sso19% =6Bel# =— 36% = B4O# )§=—s -BS9# = 83 
399% 310% 9lee 927% asi 

Time ac acm Gm cam oC 
lech 1b5es Le40% bugs 1eS4# hae i * Jest 18a id % 
1336%# 1339% 13608 1363 i # {ieee 14038 861405 8 14e0% 861428 
LYSl# 1463% 466% 14B3# # 1 

feet det ipsst deat ieeat Ip fait dager eh 
1950 

17S53% 1764% 1767% #17828 17868 1! 190e# 18208 1822 1834s 
18Se# 18°62 19038 1905s ‘* it i *% 19528 
19978 1997% 1s 2 148 C047% % 
e033 o038F gialt gists 153% 187% 1 177% 51838 gi3ik 

* ee 
ea3l* e334% scale Ye a Saoes gece 396% 
OWDe 86050 8=6—4bee = 76H | 47BE it 25139% 2516%  2530% 
eS69% 273% Sea5e O48 § at # * * 
cb70% eb74e % 92% KY # 2765% 2767% 
e7%* 28108 gelby eBeBe eBs4t 7% 28S51# %  2868%  cB880% 
cSeek 8 §=e9c4# i le (957% 18 # @971% 2985%  2988% 

SROT 001002 537% S448 
SR1 = 177574 3618 
SR2 = 177576 3628 
SR3. ss = - 172516 3638 S63% 
SSIO 013306 24398 
SSI1 013360 e4618 
ssI2 013442 24778 
SSI3 013520 24938 

zie | Braeie sees 
SSP =7~000006 r} S30% 1076% 1079 183S% 1838 212e9% 2135 e1S0# 2158 

221S% % 39% § ecS9# ecbl® 22) seag" 235%  e23lex 
2359% 375% 389% 390% 391% 2395# 239 398 404 C4lLs 
e4 33% S7* e473% e489% 2496 2S11# 527% eS4e% 2548 

it 16% 3e#  ecb4 e6S0# 2659 e668% 2675 e687% 2688s 
SSO 011576 21328 
ss! 011670 21558 
S$S10 0123S4 2cble 
SS2 011770 1768 
SS3 012044 1908 
SS4 fisigh # 
sss Ole! 2cl8s 
SSSA 012172 eclo# 22198 
SSSC 012174 eelS eeels 
s88 Glecey gea0s 

START oe5 red SS2s 3030 
SUIO 013744 es4s5s 
SUI1 014036 es718 
SUI10 36014514 26728 
Sul2 C1414 938 
SUI3 tata r} 
SuI4 14274 38 
SUI6 O143S4 3% 26378 
SUIGBA 014362 2634 eb4ls 
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NT TEST 
CROSS REFERENCE REL 

CKTD-A MACYL1 27(732) 

23538 

27 let 
1283# 

Ses# 

a7 ilk 

$33 

924 
1417 
1818% 
2589 

1293% 

-- USER SYMBOLS 

ebS48 2658% 
26568 

Sess 
1416% 
1821% 
2604 

27108 

Q1-0CT-76 13:30 PAGE 73 

960+ 
1446 
1917 
2605+ 

963% 
14947# 
1997 
262e0# 

1062e% 
1484% 
1983% 
2384s 

1156 1186 
1568%  157°e% 
1986%  2076# 
29878 

1187% 
1656 
2079% 

1222% 
1686 
2376% 

1ecS# 
1687% 
2379% 
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DCKTOA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
UIPDR3= 177606 3688 
UIPDRY= 177610 3698 
UIPORS= 177612 3708 © SBbe 
UIPORS= 177614 3718 
UIPOR7= 177616 wee 
UN = 14 70a «=S16 = 712, s«739.S «2760S 774 = 2789S 2BOS)= 2823) HY «= BY) 2877S 2902 

2918 «2834 SSS) GSS gee 2997 
uP = 000000 siese 879880 S81 882583 BY SS SB 1283 11921202710 
UPG = OOO140 3288 
UPTR = 000600 3038 «6Seh)|6 e424 748 = 2817,s«BSGSCS2SBBH SS eaN2 «=: 3008 
USIO 016309 30028 
USP  =%000006 2578 Sees 13378 1340 2094% 2097 2394% 2423 27188 27408 2748 27618 27758 

e790 B0be ©2817 «= eBo4e §©= B36 «= B4S# «BSP 0 eee §6= Bb 7e «= 2869 «= 878k «BBY | 903% 
O9i9% 2035# e942 2956# 2966 c963% 2998x 2999% 30d2e 3008 

wuIoO §=-015572 28818 
UUT1  O15bbe 29078 
UUT2 = 1S744 29238 
UUI3  O16022 29598 
UUTY 916106 29588 
UUTYA O1LElle 2956 © 29608 
WIS  Ol6142 29698 
UUI6 = 016234 29878 
wo = 014710 27228 . 
Ur o14772 27458 
W10 O1S¥5° oo4de 
UU11 = O15534 28678 
U3 = o15072 27668 
UY = DIS 146 27808 
WS 015226 27958 
WS 015306 oniis 
UUBA 015310 og07% 28128 
UBB = O15314 on0g «= oB1S¢ 
UU? «15366 2825 28098 © 283Se 
WU7A =: O1537e 282b «= 28338 
Vo 2618 
VIRT = 120000 6258 629 650 658 666 667 679 «684 69 69 712 729 732% 

769% 7678 B04 808s 8Ses 857 878 88 #89 98 913 925 Hee 
90 1006# 104ee 1059 107] 1073 1080 1148 1119 1140 1148 1157 1170 

1175 «1187 1egd# «= 1222s tebbe «= 1302# «1319 13321334 Mi 13538) 13801401 
1409 1418 1930 1435 1947 14e4e 1491 1521a 1550s 1568 16148 1619 1640 
1648 1657 1670 1675 1687 1704% i722 1765" 1800 1819 1830 1832 1839 
1875¢ 1880 1901 1909 1918 1931 1936 1948 1965 1963 2026% 2058" 2076 

goss eleva 15) give 2173, Ble 818? 2802) e20Ge  2ea0k BPMs 
s 2304 = 2313 16 9 2330e «= e3b2# «62978 «= 23892391 «= 8398 = 11 «= NSP a 

a458 HGS 47H N79 UGS = 2514e = 2528 «= Shee «2567 420 8590) BOS) bP 7H 
27368 «2741 «e762 a763s776Ss«i777—s—«7G2—s«B79SR «= BNSe «= oBS8e «ASH |S a2 B90 
2925 29398 2969" 2984 

vPD = 000000 3188 1028 
VP1 = OO0002 3198 
vP2 = QOO004 3208 
vP3 = 000006 3218 
vPY = 000010 3228 
vPS = 000012 3238 
vP6 == 000014 3048 
vP7 = 000016 3258 

| ' 4 
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OCKTDA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

WBIT = 000100 
Zz = 000004 

4868 
ebes 613 639 718 793 867 

1470 1556 1629 1710 1806 1863 
2499 essl 2577 2678 e751 esss 

= 016414 4978 4998 S018 5038 S0S# SO8s 
617 637 640 643 656 689 
735 748 760 77 776 791 

(V
e)
 

pa
ns

 

<£
 868 871 884 88 901 

1010 1013 1026 1029 1046 1049 
1le7 1130 1133 1146 1149 1163 
1256 1270 1273 1281 1291 1306 
1 1371 1388 1391 1394 1407 
1474 1487 1S11# 1512 12S 1S28 
1627 1630 1633 1646 1649 1663 
1755 1769 1772 1789 1804 1807 
1867 1888 1891 1894 1307 1910 
1989 2016 2030 2033 be 2065 
el4¥e 2159 elb2 2165 2179s e193 

e302 4 «=6e305 e319) e322 2S 2.336 
e405 e418 eel 2425 = e442 = HHS 
2518 1 eS3S. e549 eSS2 eS 

2676 279 #8 268 2697 
e798 =—ss 2B 16 37 06=s 2BS3-sieBSB BSS 28 8S 
e3e9 e343) 98H e349) e973) 2976 

948 

N
U
O
N
 

O
o
O
r
r
c
o
w
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o
 



POP11/4S MEMORY MANAGEMENT TEST OCKTO-A MACYL1 27(732) 
OCKTOA.P11 

COMMEN ls 
ENOCON is 
ESCAPE 18 
GETPRI 1a 
GETSWR is 
KKM 4978 
KKP 4978 
KKR 4978 
KSM 4978 
KSMP 4978 
KSR 4978 
KUM 4978 

74 
KUP 4978 
KUR 4978 
LDKM 4978 

1096 
1$96 

LDKO 4978 
1388 
2040 

LDPDR 4978 
271 

LOSM1 4978 
2618 

LOSO 4978 
LOun 4978 

4978 
MULT 18 
NEWTST ls 
POP le 
PUSH 1s 
REPORT 1s 
SETK 4978 
SETPRI 18 
SETS 4978 
SETU 4978 
SETUP mS 
SGF 4978 

B40 
1102 
1363 
1S8S 
1837 
20% 
2364 
2641 
2se4 

SGN 4978 
836 
0938 
360 
$38 

CROSS REFERENCE TABLE -- MACRO NAMES 

S22 1589 
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e0cs 
89 

1416 
1916 
938 

1779 

1283 

2433 

ese 

1816 

2039 

1058 
1567 
2075 
1298 
1961 

2710 

2603 
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OCKTDA.P1l CROSS REFERENCE TABLE -- MACRO NAMES 

e653 2670 2690 e720) 2743 892765 2779 «892794 8692810)0=— 2B2B S847) e86EC(isiBOD CC SECti«é2'GS 
e938 = «2957 e968 Ss 2986 ~—Ss«32000111 

SKIP 18 
BRASH H 

4O7@ 2184 2258 2432 2456 2488 2510 
SSN 4978 8=62149 2199 ecl¥ e226 2472 2526 
SSMP 4978 §©62128 2170 2238 
STARS 18 

4978 = e311 2348 2374 2410 e565 2617 2631 2649 
SUP 4978 = eS41 2587 2667 
SUR 4978 8962271 2294 2327 2358 2388 et Je 
SWRSU 18 
TYPRIN ls 
TYPDEC 18 
TYPNAM it 
TYPNUM 1s 
TYPOCS 1s 
TYPOCT it 
TYPTXT 18 
UUM 4978 8=©62739 2789 2805 2918 2955 2982 
UUP 4978 §©2760 2844 2877 
UUR 4978 8962717 2774 e823 2864 2902 2934 2%S 
SSESCA is 

SSSKIP ls 
- EQUAT 1s 
- HEADE ls 
-KT11 ls 
- SETUP ls 
. SURHT 1s 
-SACTI 1s 
- SAPTB is 
- SAPTH 18 
- SAPTY lt 
- SASTA is 
- SCATC 1s 
- SCNTA 18 
- S0B2D \s ’ 
- $0820 1g 
-SOIV ls 
- SEOP ls 
- SERRO ls 
- SERRT is 
- SMULT is 
- SPOME 1s 
. SRAND ls 

- SROOE 1s 
 SRDOC is 
- SREAD 18 
- SREAZ ls 
- SSAVE 18 
- $SB2D 18 
- $5820 1s 
- SSCOP if 
- SSIZE 1 
. SSUPR 16 



POPI1/4S MENCRY MANAGEMENT TEST DCKTO-A MACYI1 27(732) 
DCKTDA.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

STRAP 18 
STYPB 18 
STYPD 18 
TYPE 18 

STYPO ls 
$40CA 18 

01-OCT-76 13:30 PAGE 79 
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DCKTDA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ROD c14 
ASR $29 
BEQ $13 S3e 611 614 617 637 640 643 

719 722 735 748 760 773 77 791 
88 871 884 887 901 914 91 931 

1026 1029 1046 1049 10S2 1065 1081 1084 
1149 1163 1176 ii72 119 1208 eh igh} 
13le 1325 134e 134 134 1365 1368 1371 
1439 1453 1468 1471 1474 1487 1Sle 1S2S 
1607 1627 1630 1633 1646 1649 1663 1676 
1769 1772 1789 1804 1807 1810 1824 1840 

2591 2es395 ss e606 2609 = 2613 e621 2624 
2719. e724 2740 2747 Ss 2764 2767 2778 

834 e845 28sl e865 e868 2878 2883 
2361 2%7 = 2971 2978 e385 = 2988 e999 3004 

CMP 610 636 658 684 715 747 759 730 
104S 1080 1086 1126 1148 1175 1207 1255 
1435 1467 1553 1626 1648 1675 1707 1754 
1936 1968 = 2015 1 209g = 2104 2135 = 2 188 
2424 e466 e479 862496 2548 2574 2643 = 269 
e312 29eS 3008 3018 

CMPB 1 39 718 77e 841 867 



POP11/4S MEMOS Y MANAGEMENT TEST OCKTO-A MACY11 27(732) 
DCKTDA.Pil 

INC 606 631 652 655 669 67e 
775 785 806 810 819 836 

962 6S 974 987 1005 

JMP S06 515 $3 3020 3030 
JSR 3026 
MFPD 1079 1340 1838 2097 2397 2423 
MOV Sel Se S25 

quo (94357 SBS 
1007 «1019 1020) «1021. 3S 1032) 1033 
1074 «©1095 «=: 1098-1101 SM? 1119 
1168 1170 «1171 = 1184) Ss 1185 = 1186 
1234. 1035s s124S SH? )—s«1258 
1299 «13031317, «1318 3913191331 
1399 1400 «61401 «1415 = t41e = 141? 
1462 1465 1479 1480 =«1481 = s:1493 
1547-1551 ssi? s«1Se8 = «1581 =—-1889 
1640 1654 1655 16565 1657 1668 
1705 «1719S «1720, «1721S «1722S :1734 
1780 «1781 «=-1782,—s«1791~=Ss«1795~—Ss«1797 
1855 16858 1878 1880 1881 1885 
1932 195 «1946 s«1947) «1948 = 1960 
2005 2006 e007 2018 2022 2023 
2074 2075 2076 2088 2089 2091 

MOVB $33 
MTPD 528 $30 607 633 653 670 

820 838 86 

O1-0CT-76 13:30 PAGE 82 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
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POP11.4S MENORY MANAGEMENT TEST DCKTD-A MACY1] 270732) 01-OCT-76 13:30 PAGE 83 
DekTDA.PLl CROSS REFERENCE TABLE -- PERMANENT SYNBOLS 

2232 BIS] 3223792354 395 HIS ESLS2722 EHS 
5849 BBB? 

NTP i361 1384 1404 1421 1433 1450 1454 1484 1496 ISOS 
1600 1623 «1643166001673 :1680 1704 = 172517371748 
189 «= «1857s «1884 = 1904) -1S2] 193401951 1965) Ss 19861998 
206 2095 2437 BMG1 2477 2453 S14 2532) S45 S71 
oe7e B81 «= 2807) e923 8939 SB 869) 2587S -3002 

NOP Sse 0 56HhCi«iH?— ss 300Bs«3029 
RTT 512 SH 
SCC 6320 7BGRSC‘i DCM. «=S1099Ss«s1322)= 1301S s«1983— 1548 

2154 2e42 2275 HG S7D G7 B72] «= HH BNE 
Soe 671 575 
Sus St] 
TSY Silo sb1hSsiC“‘iz CBP? 7Hsi“‘éik CCH‘ 

tay 1g 1370-1992 1N3B 14731859 15BR bse 3678 
1939] 2067 il, Ss 14] = 21422 2263 2321 «= 23H 
2693 «8754s eesB SakB9 SAS) d28 = 948 «= (3005 

STB 3022 
RES 231 
TENAGL 1 
“END. -3032 ; 
“LIST 1 232 497 
“AACR «497 
“MACRO 1 
“NLIST $ 233 497 
“REM i 
“REPT «497 
TTITLE = 234 
(WORD «= (CSOs 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#, DCKTDA. SEQ/SOL/ CRF /PAGNLM/NL : TOC=SYSMAC. CO, DCKTDA.P11 
RUN-TIME: 29 38 5 SECONDS 

33K (6S PAGES) 

en ed - - 
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