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ABSTRACT

PROGRAM DCKTD TESTS THE MTPD AND MTP! INSTRUCTIONS WITH MEMORY
MANAGEMENT ENABLED, (SEE PROG DCKBQ FOR TESTS OF THWESE
INSTRUCTIQNS WITHOUT MEMORY MANAGEMENT, THESE INSTRUCTIONS
ARE EXECUTED IN ALL COMB!NATIONS oF CURRENT MODES AND EQUAL OR
LOWER HEIRARCHY PREVIOUS MODES'

REQUIREMENTS

EQUIPMENT

POPw=i1/45 WITH KTii=C (MEMORY MANAGEMENT) OPTION INSTALLED
STORAGE |

PREGRAM STORAGE = THE ROUTINE USES MEMORY 8#17777

LOADING AND sflnrxNG PROCEDURE

LOAD PROGRAM INTO MEMORY USING ABS LOADER

LOAD ADDRESS 200

PRESS START,

THE PROGRAM WILL LOOP AND RING BELL ON COMPLETION,
PASS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER,

SWITCH SETTINGS

SWa = { OR UP ,,. LOAD PDP11/4% MICRO BREAK REGISTER
SW7=SW2," V", 2 "+"x VALUE Y0 BE LOADED

SUBROUTINE ABSYRACTS
HLT

THE MLT (HALT) INSTRUCTION I8 EXECYUTED WHEN AN ERROR is
DETECTED, NOTE THAT THE HLT (WALT) INSTRUCTION TRAPS TO LOC 4
IN SUPERVISQRY/ USER MODE, IF A HLT (MALT) [INSTRUCTION IS
EXECUTED IN THESE MODES THE TRAP IS TAKEN AND THE PROGRAM
RETURNS TQ THE HLT IN KERNEL MODE AND HALTS, NOTE! THE
SUPERVISORY/USER STACK POINTERS ARE NOY AFFECTED, FURTHER
TESTING SHOULD NOT BE CONTINUED (BY PRESSING CONTINUE), THE
TEST SHOYLD BE RESTARTED EJTHER AY THE PREVIQUS SCOPE QR AT
200,
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SCOpE

THE SCOPE {EMT) SERVICE ROUTINE STORES IN Ri THE PC OQF THE
LAST TEST SUCCESSFULLY EXECUTED AND MAY BE USED AS AN Al0 (N
DEBUGGING IF THE PROGRAM (BOMBS/ BECAUSE OF A HARDWARE
FAILURE, A BRANCH {NSTRUCT]ON MAY BE INSERTED AT THE S€OPE
LOCATION T0 fTHE PREVIOUS SCOPE  (EMT)  INSTRUCTION 710
CONTINOUSLY LOOP A TEST, ADDITIONALLY THE SCOPE ROUTINE SETS
ALL STACK POINTERS To THEIR INITIAL SETTINGS (SEE SEC 8,2) AND
ENTERS EACH TEST 1IN KERNEL MODE, PREVIOUS KERNEL MODE', THE
SCOPE ROUTINE ALSO CONTAINS INSTRUCTIONS TO LOAD THE MICRO
BREAK REGISTER (SEE SEC 4,8 FOR SWITCH SETTINGS), ALL TESTS
MAY BE RESTARTED AT THE PREVIOUS SCOPE'

ERRQRS

THE TEST HALTS WHEN AN ERROR S DETECTED AND DISPLAYS THE PC42
OF THE HLT (HALT) INSTRUCTION IN THE ABDRESS LIGHTS,

ERRQR RECQVERY
PRESS CONTINUE QR RESTART AT 200 OR PREVIOUS SCOPE,
ERRQR LOOPING

- 70 LOOP ON AN ERROR REPLACE THE HLT INSTRUCTION W]TH A BRANCH

BACK TO  THE  PREVIOUS SCOPE, NOTEL IF THE ERROR 1S
INTERMITTENT TWE TEST WILL DROP THROUGH THE HLT AND CONTINUE
TO THE NEXT TEST' '

MEMORY MANAGEMENT ABORT ERROQRS

IF AN ABORY OCCURS (EXCEPT WHEN A TEST EXPECTS AN ABORT) THE
PROGRAM WILL TRAP, THE TRAP SERVICE ROUTINE SAVES THE
CONTENTS QF SRg [N L0OCATION SSRe@T, CLEARS SRE, JUMPS Y0
LOCATION 252 AND WALTS, TQ DETERMINE WH]CH TEST CAUSED THE
ABORT EJTHER EXAMINE THE KERNEL STACK OR EXAMINE R1 (Rl
CONTAINS THE PC OF TWE FIRST INSTRUCTION IN THE TEST),
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RESTRICTIONS

STARTING RESTRICTION

NONE

OPERATIONAL RESTRICT{ON
NONE

M1SCELLANEOUS

IF THE PRQGRAM HWALTS IN THE TRAP/INTERRUPT VECTOR ARFA
(gw1@@0), EXAMINE REGISTER 6 (YHE KERNEL STACK PTR), Ré
CONTAINS THE ABDRESS WWERE THE PC OF THE INSTRUCTION TYHAT
CAUSED THE TRAP ABORT IS STORED), SEE ALSO Ry (RL SPECIPIES
THME LAST TEST COMPLETED),

NOTE1 THE PDP11/45 WILL DISPLAY THE TRAP VECTOR ADDRESS#+#4 1IN
THE ADDRESS LIGHTS) TWUS A TRAP TO 4 (BUS ERROR) WILL DISPLAY
10 IN THE ADDRESS LIGH'S,

NOTE THAT THE PROGRAM TAGS EACH MTPD/I INSTRUCTION UNDER TEST,
THE TAG DENOTES CURRENT SPACE, 'PREVIOUS! SPACE AND WHETHER
MTPD/1, FOR EXAMPLE! _

1) Kui4y
2) 8S171
DENOTE!

1) /QURRENT/ KERNEL MODE, /fPREVIOUS! USER MODE, MTPD
2) /CURRENT/ SUPERVISOR MODE, (!PREVIQUS! SUPERVISQR MaDE,
MTP]

NOTE ALSO THAT MEMORY MANAGEMENT IS ENABLED ONLY WHEN THE
MYPD/1 INSTRUCTION BEING TESTED IS EXECUTED AND IS OFF AT ALL
OTHER TIMES,

~R
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STACK POINTER

THE STACK POINTERS ARE INITIALLY SET TO THE FOLLOWING VALUVES
KERNEL =1062
SUPERYVISOR = 722
USER = 620

AND ARE RESET TQ TWESE VALUES AT THE START OF EACH SUBTEST (BY
Sgore), ‘

PASS COUNT

1020¢(8? PASSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAMJ AT
WHICH TIME THE BELL WILL RING AT THE TTY, THE PASS COUNT MaAY
BE OBSERVED BY TURNING THE SWITCH T0 THE DISPLAY POSITION,
THE PASS COUNT SHOULD BE MONITORED IN THE EVENT THAT TWE
PROGRAM ENTERS AN UNDEFINED LOOP,

DEBUGGING TIPS

WHEN THE FAILING SUBTEST HWAS BEEN ISOLATED, REPLACE THE FIRST
WORD OF THE MTPD/] INSTRUCTION WITH A BR SELF (882777), AND
START THWE SUBTEST AT TWE PREV]IOUS SCOPE, STOP THE PRQGRAM
(SINGLE INSTRUCTION) AND RESTORE THE REPLACED INSTRUCTION)
USING THE MAINYENANCE CARD SINGLE STEP THE FAILING INSTRUCTION
THRQUGH  EACH  MICRO  STATE  OBSERVING THE FLOW IN THWE
DATAZADDRESS LIGHTS, THI!S PRACTICE HWAS BEEN FQUND TO BE
SUCCESSFUL IN FINDING MOST MEMORY MANAGEMENT ERRORS,

MEMORY MANAGEMENT MEMQRY MAP

THE MAPPING OF THE MEMORY MANAGEMENT REGISTERS IS DONE AT THE
BEGINNING OQF fTHE PRAGRAM BEFOQRE ANY TESTING IS STARTED, THIS
MAP {S CHANGED TWICE, WHMEN THE PROGRAM BEGINS TESTS IN SUPERe
VISORY MODE, AND AGAIN WHEN THE PROGRAM BEGINS TESTS AT USER
MODE, THE USER SHOULD ACQUAINT WIMSELF WITH THE MEMORY
MANAGEMENT MAP BEFORE USING THIS PROGRAM,
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POPLL/45 MEMORY MANAGEMENT TEST 2CKTDrd MAZYLL| 614 21wiPPw72 18|88 ®ASE 4
DCKTDA

1 L ABS
H kIST  ME
NLIST  SEQ, HD M
JTITLE  POP11/45 MEMORY MANAGEMENY TEST OCKTDed
JCIPYRIGHT 1972, DYGITAL EOUIPMENY COPORATION, MAYNARD[MASS

1THI€ TEST TESTS THE NTPI & MTPD INSTRUCTIONS WITH MEMORY MANABEMENT ENABLED,
JGENERAL REGISTER ASS]GNMENTS
ROuX®

2909009
LT LELI RiEXYL
228202 R20x2
t 200003 R3aK3
: 200904 RAEX4
220005 RS1XS
209007 PCEXY
p08202 R1Oa%0
002981 R1iaXy
200002 R12sX2
209003 R13u%3
200004 Ri4n%4
209005 RLS9%5
15taCK POINTER REGISTERS
R 280006 KSPeX6 iKERNEg S¥ACK POIN®ER
200026 S5Pa%6 ySUSERVSOR STACY WOINTER
229006 USPeXs JUSER 3FACK POINTER
15tAtUS REGISTER BIT ASSIGNMENTS
700001 eny JCARRY
209092 yo2 av:lrLau :134
292004 117 :i!RO BiT
220010 NwLp vcc;.;vz 81t
209020 Te2p
r0a34e PRTY7¥34p ,Pﬂzcnltv LEVEL 7
op2200 PRTY4w200 [PRIORYTY LEVEL 4
204200 RESs4REQ 1SZLECTS Ry E=RLS
000009 KMeRoP208 JKERNEL MEOE
240200 EMRQ4520¢ JSUPERVISORY MODE
140000 UMeL4p202 JUSER MODE
800002 PKMs 202222 JPREVIBUS KERNEL MODE
210000 PSN3012090 JPREVIOUS SUPERVISORY MOBE
230000 PUMeRIZRD0 JPREVIOUS USER MCDE
234000 RESaED4920 JSELEC? R1iB=RyS
JVECTOR ADORESSES
200004 ERAVECE4 sABDRESS OF ERROR VECTOR )
200010 RESYECHLE JABORESS OF RESERVED INS? *RAP VECTOR
200014 TBITVECu14 fABDRESS OF T/ B1Y TRAP VeCYOR
208220 10TVECa20 {ABDRESS OF 10T TRAP VECTOR
202024 PFVECH24 TABORESS OF ROWER PAllL TRAP VERTOR
200032 EMTVECR38 yABDRESS OF EMT VELTOR
208034 TRAPVECaY4 TABCRESS OF TRAP VECTOR
eeo264 TPVECe&4 yABDRESS OF TTY PRINTER INYERRUPY VECTOR

POP11/45 MEMORY MANAGEMENT TESY DCKTDe=A MACYL1(644 24wAPR=72 18188 PAGE 2

DCKTDA
200240 PIRVECRZ4R TABDRESS OF PIRQ VECTOR
202280 MMVECE28D SABDRESS OF MEM MGMY ERROR TRAP VECTOR
1REGISTER ADDRESSES
171776 PSW=177776 JABDRESS OF STATUS REGISTER
177774 SLRe177774 JASDRESS OF STACK LIMIY REGISTER
177772 PIRQSL77772 TABDRESS OF PROGRAM INTERRUP?T REQUEST
177778 UBREAKEL?7770 JASDRESS OF M]CRO BREAK RESISTER
177568 TKS%177580 {4BDRESS OF XEYBOARD CSR
177562 TKBR177562 yASDRESS QF KEYBOARD BUFFER
177564 TPSaL77564 SABDRESS OF TELEPRINTER €SR
1775646 TPBaL77546 fABDRESS OF TELEPRINTER BUFFER
177578 SWRE177370 JABDRESS OF CONSOL SWITCW REGISTER
177570 LIGHTSN17757¢ TABDRESS OF CONSOL LI!GWT REGISTER
. JINITIAL SYACK POINTER SETTINGS
2pig60 KPYR®4B60 |BOTYOM OF KERNEL STiCK
2907080 SPTRe7ER JSUPERVISORY STACK SETTING
290600 UPTR®80Q JUSER STACK SETTING

T L Ty T e N L L 2l Lt L L T Y R T ST P YR T TS

1THE KERNE&L,SUPERVISOR & USER STACK POINTER ARE AT PRYSICAL 1060,0700 & 2600

JE R RS R R NP AR NG A R NSRS EQE N B IR BARI PR RRB LR RAVR R RSSO RN B PR NG ER TS

IMISCELLANEOUS BIT ASSIGNMENTS

190200 BITiSwipeodo

240000 BIT14#4p000

220000 B1T13e20020

292400 BIT8s40p .

200120 BITési00

210000 PlR4wi2000 SLEVEL 4 PROGRAM INT, RQST’
JMEMORY MANAGEMENY REGISTER SR# B]T ASS{GNMENTS

230001 ENMMeY JENABLE MEMORY MANAGEMEN?

000000 VPOsO FVIR*ULL PAGE @

708022 yPLa2 I " " i

q0oere VP2a4 f " " 2

[T YP3s6 ) " " 3

296010 VP4s1p J " " 4

"geglLe VPSx12 ] n " 5

200014 VPbald N L] L] 6

200016 VP7x16 ) " " 7

282028 DS=20 ji8e SPACE

LLElTT ) 1S90 JlYr SPACE

290140 UPGu140 JUSER PAGE

290040 SPGa4gQ JSUPFRVISQR PAGE

200000 KPGaB@2 JKERNE| PASE

290200 1C»200 JINSTRUCTION COMPLETE

228400 DM=4pD JOESTINATION MODE

aeip00 TER120E TTRAP ENABLE

204200 0STzaplp JOST ABQRY FLAG

210000 MMT=18000 JMEMORY MANAGEMENT TRAP

220008 AVAR20@20 JACCESS VICLATION ABORT

242020 PLAR4Q3ID0 JPAGE LENGYH ABORTY

19%g20 NRAn100@02 INBN=RESIDENT ABORY
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pexT

POP11/45 MEMERY
DCKTDA

openid
[ L k]
208372
200360
oepeee
208420
epLg2o
opi4ge
[dH{1]]
202400
ep3pad
2g3420

po0gay
282992
20804

177572
177574
177576
172516

177608
177692
177604
177626
177610
177642
177614
177646

177620
177622
177624
177626
177630
177632
177634
177636

177648
177642
177644
177646
177698
1774632
177654
177656

177649

ISRL BYT ASSIGNMENTS

INCing?
INC2u28
DECLe37P
DEC2e34g
OROw2Ed
DRiw422
DR2wi220
DRInid2D
DR4s2800
DRSwu240p
DR&»30RC
OR?33400

ISR BIT ASSIGNMENTS

IMEMORY

uoEsy jUsER 1o/ SPAc§ ENABLE
ShFe2 JSOPERVISOR D/ SPACE ENABLE
KOEws JKERNEL /B/ SPACE ENABLE

MANAGEMENT REGISTER AUOR!S! ASSIGNMENTS

SROWL77572 1AﬁDPE!S Q' MEM HGMT RZG!S?ER SRS
ERiw1i77574 SRL
3R28477576 n " " " SR2
SR3Ie172516 iABDlESS OF MEM MGM? REGISTLR SR3

UIPDRO®177608 JUSER 11/ §PACE PORIS
UIPDRi®177802
UIPDR2E17780¢
UIPDRIELY 7606
UIPDR4u1Y7610
UIPDRSa177612
UIPDR&sLTT614
UIrDRTuL77816

UOPDRENLTT620 JUSER fp/ seace pDAlS
UDPDRLEL77422
UCPDR28177624
UQPDR3IA177626
UOPOR4RLT7630
UOPDRSN177432
UDPORGELTT634
UDPDRYEL77638

UIPARDN177640 SUSER D7 SPACE PARig
UIPARLmL7Y 642
UIPARZELT7644
UIPARIRLT7 446
UIPARenLY?650
UIPARSRLT7652
VIPARG8 177654
UIPARTEL77656

UDPARBUL77600 JUSER 1/ SPACE PANIS

MANAGEMENT TESYT DCKTDwa MAEYi1\ 644 21eAPRe72 18138 MAGE 4

177662

177¢7¢

172209
172202
172204
172204
172210
172212
172214
172216

172229
172222
172224
17222¢
172230
172232
172234
172236

172240
172242
172244
172244
1722889
172282
172284
1722%6

172240
172262
172264
172266
172270
172272
172274
172276

172308
172302
172304
172308
172318
172342
172314
172316

172328

UDPARL®177662
UOPAR2E177664
UDPARINL77856
UDPAR4BL77870
UDPARSE®177672
UDPARSm1774874
UDPAR?®177676

SIPDRAN Y2200 JSUPERVISOR /1
S{PDRLN{72202
S1PDR2u172204
${PDRI®172206
3]PDR4N1T2240
S1PDR3w172212
SIPDR6NL72214
S]PDR7u172216

SOPORERL 72220 fSUPERVISQR D
SOPDRywL 72222
SOROR2#172224
SOPDR3IsY 72226
SOPDR4R172230
SOPDRSR172232
SOPDRO®L72234
SOPDR78172236

SIPARDRL72240 FSOPERVISOR ¢}
BIPARLN172242
SIPAR29172244
S]PAR3N172244
S1PAR4N172250
S1PARSHL 72282
SIPARGNLT2284
S1PARTL72258

SOPARPw1722s0 ySUPERVISOR 1D
SOPARLPL72262
SOPAR2W172264
SOPAR3®172266
SOPAR4m172271
SDPARSE 72272
SDPARGS172274
SDPAR7®172278

KIPDRR®1723p0 SKERNEL /17 SPACE POR/S
KIPDRis} 723p2
KIPDRZN1723p4
KIPDRIm472306
KIPDR4R172310
KIPOREw172312
KIPDREN172314
KIPDRY®172316

KDPDRAWL72322 JXERNEL /D' SPACE PDR!S

SPACE PONfs

SPACE POR/S

SPACE PARIS

SPACE Pan/S

/e
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BCKTDA
172322 KDPDRL®L72322
172324 KOPDP22172324
172326 KOPDRY#172326
172332 KOPDR4W172330
172332 KOPDR3m1 72332
172334 KD®DROWL72¥34
172336 KOPDR?8172338
172340 KIPARDE172342 JKERNEL /11 SPACE PARIS
172342 KIPARL#172342
172344 KIPAR2L 72344
172346 KIPARSEL72346
172359 KIPAR4®SL 72350
172352 KIPARSH172352
172354 KIPARGE172354
172356 KIPAR?S172356
172368 KOPARZ®172360 JKERNEL fD! SPACE PARIS
172362 KOPARL9172362
172364 KOPAR29172354
172366 KDPARI®172366
172370 KDPAR&NL 72370
172372 KQPARSE172372
172374 KOPARS172374
172376 KDPARTS172376
1ABCESS CONTROL FIELD DEFIRITIENS 1IN PDR)
LLLELE] NRO=@ {NON=RESIDENT ABORY ALL REPS)
200001 RDOT=Y tTAAP ON READ,ABOR? ON WRIYE
222002 RD8s2 JREAD,ABORT ON WRI?E
002003 NR383 JUNUSES ABBRT ALL
200004 RHTwé JPRAR BN READ & WRITE
208005 RWTWeS SREAD, TR4® ON WRITE
LrLTEN RUWRG SREAD & WRITE
200007 NRY=7 TABORY aLL
200010 EDwip JEXPANSION DIRECTION BT INPSR
260008 UPsg [EXPANS UR
Po0BLE OWNeig JEXPAND DOWN
200208 ABITH220 | it Blr
200109 WB1Ta10R jiut gt
1INSTUCTION EQUATES
000240 NOPa240
208000 HLTOHALT
104009 SCOPESEMT fSEOPE 15 AN EMT TRAP INST'
1L0AD TRAP/INTERRUPT VECTOR AREA WITH
1 *2
) HALT )
1CAUSES UNEXPECTED TRAPS/INTERRUPYS 10 WALT AT VECTOR ADSRESS &2
WNLIST MC,MD,SEQ
200004 +MERRVEC
702204 200400 JHORD  SHLT fSET SUPER AND USER HALT TRAP
4
ng#é/45 MEMORY MANAGEMENT TEST DCKTDwA MACYL1,614 24=APRe?2 18188 PAGE 6
DEKTDA
260030 JIEMTVEC
200032 208432  WORD  SCOPEA §SET SEOPE (EMT) TRAP VEETOR
200280 EMMVEC
2202%9 228542 JHORD  MMERR §SET MPH MEMT ERROR YRAP VECTYOR
2008208 182008
P00200 000187 008664 JHP START 160 STIRT TESY
290400 L9420
;suPzR/us:ﬂ HALT TRAP SERVICE ROUTINE,
200400 162716 00ROI2 SHLTI 5B #2; (KSP) 1ABJust P
200404 208776 020000 YST #{KSP) JEHEEK zr HLT CAUSED TRAM
B0041p 001404 BEQ SHLT4
090412 062716 0POEO2 ADD w2, (KSP) {RESTORE Pc
200416 000187 177344 Jup [ 163 WALY A
POP422 042766 140000 0PB002 SHLTAI BlC #UM, 2(KSP) {KERNEL Mnoc ON RETURN
208430 00PR0E RY?T TRETURN
ISCOPE (EMT) SERVICE ROUTINE
200432 011601 SCOPEA} MOV (KSP) Ry 1SAVE RETURN ADDRESS IN R
0p2434 012706 081262 MOV MKPTR,KSP VSET KERNEL STACK PTR
200440 22046 ClR = {K5P)
200442 B10146 MOV Ri,=(KSP)}
090444 242746 000702 MoV #SPTR,=(KSP)
PO0488 012746 000620 MoV WUPTR, = (KSM)
200434 212737 030200 4177776 MOV #PUM, ORPSW SPREV]IOUS USER MODE
200462 106606 MTPD usp {SET USER STACK PTR
POD464  D06237 177776 ASR SXPSY JRREVIOUS SUPER MODE
200490 106606 MTPD sSP JSET SUPER STACK P1R
00P472 232737 002408 177570 81T WB1T8,PHSHR FLOAD MICRO BREAK?
020500 001403 BEQ SCOPEX
200802 113737 177578 177770 Move S¥SKR,BHUBACAK JLOAD SRPeSRY INTO M1CRO BREAK REG)
000510 00BBC6 SCOPEX1 RTY JRPTURN & STARY NEXT TESt
IMEMORY MANAGEMENT ERROR SERVICE
200512 DpL3767 177572 0@B262 MMERRI MOV ®H#SRO,SRAT jSAVE SRP
8005208 P0SB67 177046 CLR SRP
200524 009137 200232 JHP PEMMVECH2
281000 91008
1TAGS
201088 200099 ICNTI @ JCONTAINS PASS COUNT
2gi@02 200000 SReTI @ JCONTAINS SR? CONTENTS ON ERROR
201p04 000000 TEMPY D
201214 9,8

/X



PDPL1/453 MEMORY
[+l 240}

8oL2%e
peser2

904076
204076
091102
091188
294110
221116
201124
221132
801136

2p1144
231146
291182
221186
fpi162
801164
8g1166
spiir2
Bpiite
2ps202

po1202
201202
091240
291246
2gi224
201232
291248
cg1246
221254

fgi2s2
031286
881272
221302

81306
991314

2g1322
284332

POP11/45 MEMORY
DCKTOA

291336
204336
BpL3es
201346
BaL3s2
2913%6
384360
201364
291370
891374
21376
0gl402
Bplacd
004408
891419
201412
0p14i4
291416

pa1420
2g1422
2gt426
091434
201440
201442
01444
0gi48a
233434
221440
BgL462
ppL4ss
21470
21472
031474
991500
431502
091504

2315086
221514
284520
201524

MANAGEMENT TESY DCKTDed MACYLL\ 616 2iwAPRw72 18158 #ASE 7

291070

200240
B2%047

205037
2127086
104900
12737
016747
012737
20%9%7
012737

200240
205067

2912722
212703
205022
277302

242737
212737
242737
712737
212737
012737
212737
212737

203067
005067
12767
712767

A12767
212767

212767
212767

{77702

177776
[ 12811

222400

o000e?

176420
17760
220248

172200
200100

873036
oR4006
2000g6
077408
o0Boes
peeBDe
peeees
230096

171032
171066
eEnLs7
207600

088170
0908171

geeir2
292113

177774
176444
oge2se

172516

172300
172328
172334
172336
172222
i722¢4
177639
177642

174074
171070

178738
170749

176322
176332

84070
JSYARY MEMCRY MANAGEMENT TEST
STARTT NOP
CLR 1CNT JCLEAR PASS COUN?
BESINI
CLR (1t 1] (KERNEL MODE!}[/+PREY KERNEL MODE!!]
MOV #KPTR, KSP §SEY KERNEL STACK AT
sCOPE LSBOPE SE®S UP ALL STAEK PTRS
Moy w400, PSR fSET STACK LIMITsidon
MOV TENTILIGHTS YDISPLAY PASS COUN?
MOV SMMERR, aoMMYEC .
oLR ¥MMYECH2 {KERNEL MODE QN MEM MGMT ASORT

MOV W#KDE+SDESUBE, #USAS
JROUTINE Ts CLEAR MEM MGMT REGISTENS'
M 0

MO1 N
CLR SRE
MOV #UIPORE,R2
MOv #42,RY
CLR (R2)+
308

R3y =2
MOV #S]PORD,R2
MOV wioy, 3
cLR {R2)+
so8 R3y »2

JROUTINE TO SET U® MEM MGKT REGISTERS FOR TESTS

MMK
MOV #1670400-4004UP+RY; 04K IPORD JL0AD KIPDR@ RW,UP 467 BLOCKS
MOV A1le4004 B0 UPRRN, PEXOPORD $LOAD KDPDR@ RW,UP 11 BLOCKS
MOV WLR400=4004UP+RN  #RKDPHRE JLOAD XDPORé RW,UP 1 BLOCKS
MOV W200e4D02=430+URRN , @HKBPDRY 1LOAD KDPOR? RW,UP 200 BLOCKS
MOV #18400=400AUP MY, 4SOPORY JLOAD SOPDRL RW,UP 4 BLOCKS
MoV WLN402=4084UPSRN, 45 PDR2 1L0AD BIPDR2 RW,UP 1 BLOCKS
MOV #L04004PBUPER, SHUOPARS JLOAD UDPDR4 RW,UP 1 BLOCKS
uov #10408404URRW, 04U IPORY 1L0AC UIRDRS RW,UP 1 BLOCKS
[N} KIPARE [YisPAREROPe16677
CLR KOPARD IVAaPARp1277
MOV #167,KDPARS IVEs 48000140077 |PASLA700w167Y7
MOV #7600,KDPARY [VAs$680PD=177776,PAs7 40086777776

l{i/p PAGE)

Mov ¥170,31PARS FVisdpdotedB877/PANL7 00017277 (SUPER | SPACE)}
MoV #171,S0PART 1VEe20080e20077/PAniT100e17177 (SUPER D SPACE)
MoV #172,U1PARS JVAR1200000122077/PAs17220217297 (USER | SPACE)
uov #173,UDPARY FVAsigdoBOwIPBE77/PAeiT 32817397 (USER D SPALE)

/3

MANAGEMENT TES? DCKTDwi MAZYL11,614 2i=APRw72 18188 PACE 8

212737
05016
012782
205237
186602
213703
025037
222706
081401
208209
122783
981403
202000
095702
201401
200008
194809

142000
016700

805946
212702
212737
705237
200277
186612
913703
298837
022726
094401
290009
122723
791471
208008
209737
205401
298008
184020

2312737
712716
212702
5237

2002340

177777
177872

177776
177572
[ 2¥-1 ¥

pED344

140000
77777
177572

177776
177392
201062

200005

B16702

204000
177777
140220
218700

177776

ei1e7pe

177776

ITESTS KKReKKL% TESYT TWE MTPD INSTRUCTION IN KERNEL MODE, PREV KERNEL MODE,
JTEST THAT MTPD CAN LDAD A GENERAL REGISTER (R2)

TOAL
MoV WPRTY7 0P8N JKERNEL MQDE1]],PREY KERNEL MOBE!!
cLR (KSP) JPUT #8 ON KERNEL STACK
MoV #ei,R2 [PRESE® RESISTER
INC #43RD FENABLE MEM MGMT
kK@t MTPD R2 FRE=1KSP) &
MOV SUPSU, RS JSAVE STATUS RESULT
CLR #SRD fDISABLE MEM MGM?T
cg; BKPTRe2,KSP JCHEEK THAT STACK POPPED
B Y
HLT JERRORT INCORRECT STAOK PYR
gg;a #PRTY742,RY FCREEK STATUS RESULT
4
HLT ! JERROR! INCORRECT STATUS RESULY
LEM R2 fCHECK RESULY
BEQ Ry
HLT JERROR]  INCORRECT RESUL?
SCOPE

JTEST THAT KERNEL CAN LOAD KERNEL VIRTUAL /D! ADDRESS {VIR?)

i10Hsy
VIRT=i4gp00 JKERNEL VIRTUAL /D! ADBRESS FOR THESE PESTS
PHYSRL870D JCORRESPONBING PHYSICAL 1D/ ADDRESS
CLR (KSP) JRUT W@ ON KERNEL StACK
MOV #VIRT,R2 JR2sVIRT ADDRESS
MoV Wed, A¥PHYS [PRESEY DATA
INC [LELT) TENABLE MEM MGMT
sce
KK11 MTPD (R2) IVIRT«tKSP)+
Mav 4PSU,RY 1SAVE STATUS RESULY
CLR A#SRE iDlSABLE MEM MOMY
414 UKPTR#2,KSP JCHEEK TMAT STACK mQPPED
BEQ R
H,T JERROR! INCORRECT STACK PTR
CMPB #24C,RY JCHWECK STATUS RESULT
BEQ L4 .
HLT {ERRORY INCORRECT STAYUS RESULY
e PEPUYS JCHETK RESULT
BEQ o
W T JERROR! INCORRECT RESULT
SCOPE
1DMe2
MOV WREG, ®#PSU JKFRMEL MODE!!!,PREY KERNEL MOBE!}
MoV #el, (KSP) JPUT #=1 ON KERNEL STACK
MOV BYIRT,H12 jRI2=VIRY ADDRESS
CLR SUPHYS 1PRESET DATA



POPLL/45 MEMORY

DEKTDA

PDPL1/45 MEMORY

DCKTDA

2gL530
221534
221536
2@1542
2p4546
231550
2p1582
291556
201560
2p1562
091566

2p1578
091576
2ple02
2pL66
2931614
291629
201624
201626
2g1632
021636
001640
291642

221644
831646
074652
801668
231664
281666
091672
981676
231700
2g1762
201706
761710
291712

891714
gpir22
2p4726
201732
81748
001744
291750
egL782
BgL7%6
2pL7e2
0g1764
L7686
21772

281774
202002
202004
202010
292916
292922
202026
202032
202836
202042
2p2044
202046
282052
202034
262056
202062
202064
202066

902070
22074
2g2100
002106
2g2112
082116
602122
282126
082132
202134
222136

202140
Bg2146
292152
202184
0g2156
292156
2o2162
202166
292170
292172

22174
02222
0e2206
2g2212
792244
2092214
2092229

MANAGEMENT TES? DCKTDwA MACYLL, 414

2g5237
1ps622
ep3837
203237
001401
©22000
022702
081404
220908
205037
104000

212737
242716
812722
212737
205937
2@%237
106632
29337
208237
soi4oy
208008
104000

205016
212704
012737
005237
106644
005937
022704
0i404
000220
208737
2014061
000008
104008

042737
012746
eg2702
AL2767
295037
298237
106652
203837
205237
n2i421
000000
208937
104008

MANAGEMENT TES® DCKTDws MALYL1)614

212737
285816
212702
042767
295237
106662
213700
295937
822706
961491
280000
122780
20i4a1
2000290
209737
20140
220008
194000

212716
212702
212737
305037
005237
186672
005037
055237
201401
280900
184p00

242737
205237
106617
oeppes

205037
722706
pBi40y
200920
184000

212737
285237
106627
202000

225837
ng27%6

177572

177572
16708

14p002
177776

200340
177747
140200
140004
Ble7g4
177872

177372
pie7p4

140002
177777
irrsv2

177592
{40000

816720

204000
177777
149004
140000
816700
177872

177572
gL6700

177776

204000

pepea2

177777
177992
142259
177776
177572
peigez

024024

016702

177777
228002
140000
216700
177572
140092
177572
216700

202156
177372

177572
01056

2092214
177572
200000

177572
2091486

177774

pi8700

214700

17777%

pL4742

177776

BL4664

p14704

000239

229239

KK21

10M=3

KK34

(LI

KK&1

1DMs5

KK51

OMsg

KK6 1

10Ms?

KK?1

ITEST THAT MTPD

10MsL,PC

Kkioi
KKLgA |
KKipB}

10M22,PC

KK111
KKI1A}
KKi1B|

!
MYPD

SCOPE

INC
MTPD
HALT

LR
CHMP
BEQ
HLT
SCOPE

MTPD
HLT

CLR
CMP

21=APR=72 18158

e#SRE
(Ri2) e
S#SRO
ORPHYS
K]

#VIRTe2,R12
4

PEPSH

WPRTY?, e%PSK
Hel, tKSP)
#Y]RT,R2
#YIRTe4, 0UPHYS
CHPHYSe4

*#3R2

#(R2)e

P#SR2

SUPHYS+4

yod

(KSP)
#VIRT#2,R4
Hnl,P#PHYS
0#SRO
(R4}
oB8RE
#VIRT,R4
Lo4
SFPHYS
R

#REG, 04PSH
#al, (KSP)
#YIRT44,R1Q
#VIRT,PHYSE2
eUPHYS
*#IRD
s={RL2)
e#SR2

SUPHYS

L

#REG, O¥PSH
(KSP)
#2:R12
#al,PHYS62
##SRE
VIRT(RL2)
edPSH,R18
#ESRE
#KPTR2,KSP
Y

#REG#Z,R1D

W

NHPHYS42
Vo4

t-l.(KSP)

R2
#V!R*.'iPH?Sa‘
MHPHYS
SH¥SRD
nv!RT-Z(Rza
SiSRD
PHPHYS
)

PAGE §

FENABLE MEM MGMT
iVIRTelkSPI®
tnsSABEE MEM MGMT
JCHECK RESULY

JERROR] INCORRECT RESULT
JCHEEK AUTO=INCREMENT

JEAROR! AUTO«INCREMENT FAILED

FKERNEL MODE}}}/PREV KERNEL MOBET !
JPUT ¥ei ON KERNEL STAC
JLOAD !NDIRECT ADDI!SS
JLOAD ADDRESS
JRRESET DATA
|£NAEL§ MEM MGMT
JVIRT
sDISABLE MEM MOM?
JGHECK RESULT

JERROR! INCORRECT RESULT

[PUT #8 ON KERNEL STACK
ESS

F0YSABLE MEM MGMT
ICHECK AUTO«DECREMENT

JERROR! AUTOeDECREMENT FAJLED
scﬂ:cx RESULT

SERROR! INCORRECY RESULT

{KERNE|, MODE{11/PREY KERNEL MOBE!!
§PUT #s3 ON KERNEL STACK

JLOAD INDIRECT ADDRESS

{L,BAD ADDRESS

JPPESEY DATA

JENABLE MEM MGMT

iYIRTe{KSP)+

10YSABLE MEM MGMY

JCREEK RESULY

JERROR! INGORRECT RESULT

21eAPRe72 18198 PAGE iC

[KERNEL MODE!!](PREV KERNEL MOBE!]
JPUT #3 ON KERNEL STACK
$L8aBh INpCY AERISTER
JRRESEY DATA
JENABLE MEM MGMT
jVIRTe3e (K(SP)
;slv: tATUS RESULY
DISABLE MEM MGMT
ucﬂsek THAT STACK POINTER POPPED

JERRER] INCORRECY STACK PTR
JGHECK STATUS RESULT

JERROR] INCORRECY STATUS RESUL?
JCHECK RESULY

JERROR| INCORRECT RESULT

{RPUT ¥ei ON KERNEL STACK
fLOAD INDEX REGISTER
|LDAD ADDRESS

JRRESE? DATA

JENABLE MEM MGMT

VIRt KSR+

1OYSABLE MEM MGMT

JCHECK RESULT

JERROR! INCORRECT RESULT

CAN LOAD KERNEL D/ SPiCE

HKKL1QB, 04MMVEC
M43RE
¢(PC)

eRSRR
WKPTRa2,KSP
kY

ﬁKKliBaO#HHVEC
(TN
L1

a#SRE
KKPTR»2,KSP

JLOAD MEM MGMT ADORT TRA® VECTOR
JENABLE MEM MGMT

§1I1AelkSPY+ SHOULD ABOR?
JERROR1 MTPD DID NOT ABOR?

[D]SABLE MEM MGMT
JCREEK STACK PYR

JERRORY INCORRECT STACK #TR

JLOAD MEM MGMT ABORT TRAP VECTER
FENARLE MEM MGMT

J{PC)+«{KSP}+ SHOULD ABO?Y
JERROR| FAILED TD ABORY

JDISABLE MEM MGMY
JCHECK STACK PTR

/5
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POP11/45 MEMORY
DEKTTA

2p2224
2@2226
202230

292232
282249
002244
202250
22254
202240
202244
202270
002274
2022%6
2092300
202384
ap23ns
202310
292314

282316
202324
292326
202334
202342
202342
232346
292392
002336
202362
2082344
202366
202372
292374
222376
202402
82484
202496

202410
202414
082422
@2426

02432
002438
B@2442
82446
032450
og24%2

POR11/4% MEMORY
oCKTDA

092454
202442
202464
282470
232472
202476
202500
202502
202504
202512

MANAGEMENT TESH DCKTDw=d

021423
ogepos
1@4009

212737
232716
085037
295237
106637
913708
283037
122700
201401
728000
025267
00140y
000008
705037
104000

212737
085016
832767
025237
200277
184667
213703
285037
022726
001403
00p000
122703
21401
020008
208737
001421
900020

ig4988

812746
242737
93037
229237

186677
¢e%p37
98237
2¢1401
00090
194090

MANAGEMENT TEST DCKTDwA MAEYLL) 614

212737
23016
25237
188606
225937
203726
2pi4fl
000920
912726
104820

gesgen 177776
177797
83678
177532
140000
177776
177532
004010

014374

177776

#08340

177777
177872

177778
p14350

135436
177776
1775%2
201062

2008343

gL4704

177777
142004
0i6704
177802

139342
177572
L6704

gi167e0

2g4200 L7777
177572
{77872

(12811

MACY11, 614

BEG
He T
SCOPE

10Ma3,PC
M

KKiz1  MTRD
M

10Me6,PC
M

KKL31

3CoPE
10Mu?,PC

MOV
MOV
CLR
INC

KKiay mTRQ

JICHECK THAT MTRQ CAN SET STACK PR
Moy

24»4PRe=72 1858

L

#REG, 0#PSK
#nl,(K3IP)
ONPHYS
e¥SR2
®#VIRY
a#PSW,R10
PESRY
pnicon.n1n

PHYS
o4

O#PSH

#7|7Y7|O!PSH
(KSP)
ﬁ'l.’HVS¢4
S#SRO

VIRT+4

#KPTR#2,K3m
-4

WNPRTY?4Z4(C,R3
4

*

SAPHYSH4
K1)

#e=l, (KSP)
#VIRTe4,08PHYS
QUPHY G4

RE3RE

OVIRT
S¥SRY
ORPHYS 4
4

0 WREG, R¥PSY

CLR (KSP)

INC #¥SRD
KKi51 MTPD KSP

CLR #USRY

5T xSP

BEQ K1)

MY

MoV WKPTR, KSP

SCOPE

PAGE 11

JERRGR] INCOMRECYT STACK ATR AFPER ABORT

{KERNE|, MOBE!|],PREV KERNEL MOBE!!
JPUT #ei ON KERNEL STACK

JENABLE MEM MGMT
[VIRTelkSP)+

|SAVE STATUS RESULY
JOISABLE MEM MOMY
JCAEEK STATUS RESULT

JERROR] INCORRECT STATUS RESULT
JCHEEK RESULT
JCRRORI  INCORRECT RESUL?

JKERNEL MODEI}1,PREV KERNEL MOBET|
JP(T ## ON KERNEL 8TACK

JENABLE MEM MGMT

JVIRTeda(KSPI

§SAVE S¥atys ﬂ!SUL?

101SABLE MEM MOMT

JCAECK THAY STACK PfR POPPED

JEARGRI INCORRECT STACK PYR
lCHECK STATUS RESULT

JERROR!  INCORRELT SYAYUS RESULT
JCHECK RESY
fERRORT  INCORREET RESUL?

JPUT a1 ON KERNEL STACK
JLOAD IDDRESS

JPRESET Dats
FENABLE MEW MGMT

JVIRTedo(KBP )
JDYSABLE MEM MOMY
JCHECK RESULT

JERROR [NCORRECT RESULY

21wAPRe72 1898 PAGE 12

KERNEL MODE1}!.PREY KtﬂNEL MOBE!}
[PUT #8 ON KERNEL 8TACK

JENABLE MEM MGMT

|K8Pe (RSP

IDLSAGLE MEM MGMt

JCHEEK STACK PIR

JERRORY
FSET KERNEL STACK PiR

/7



PDF%i/‘s MEMGRY MANAGEMENT TESY JCKTDwA MACYLL\614 25=APR=72 18i38 PAARE 1%
DCKTOA

JTESTS K8PekS16 TEST *HE NPPO INETRUCTION IN KERNE| MOQE, PREY SUPER MODE,
ITEST THAT MTPD ZAN LGAD A GENERAL REGISTER (R2)

JTEST THAT MTPD CAN LDAD 4 GENERAL REGISTER
M

2@25i2 12737 DLAZEE 177776 HPSMEREG, PRPSH  {KERNEL MODEIII!?R!V SUP!R MopET!

02520 012716 177777 MOV n-:-(KSPx JPUT #wi QN KERNE
0@2524 0950C2 CLR |PRESE? Rec!srta
pp2526 P@%237 177572 INC nsnz TENABLE MEM MGMT
202532 000277 8G¢ .
Ba2534 126602 . KSB1 MTPD Ry2 JRI2+ (RSP«
282536 013703 177776 MoV tu-su R13 ISAVE STA®US RESULY
292542 003937 177572 CLR a9 IDYSABLE MEM MOMT
22546 122723 904011 CHPE _aa:cmtc RI3 JCRECK STATUS RESULT
202552 201401 8EQ eé .
P@2554 082000 HLTY JERROR INGORRECT STATUS RESULT
2025%6 00%202 INC ni2 < JCMEEK RESULT
202560 201401 BEQ Ry
202562 0QP200 WLt JEAROR! INCORRECY RESULT
BO2544 104000 SGOPE
ITEST THAT KERNEL CAN L0AD SUPER 8¢ ABDRESS (VIRT)
IDMed
00000 VIRTe20000 1SUPER VIRYUAL /D! ADDRESS FOR TWESE ‘TESTS
217108 PHYS®{7482 ICSRRESPONBING PHYSICAL 0/ ADDRESS
232546 012737 010000 177776 MoV 4KMePEM, 048SW  [KERNEL MODE}{},PREV SUPER MODE!!
032574 0B250L6 SLR (KSP) SPUT #2 ON KERNEL STACK
222576 C12722 028008 Hov #VIRT,R2 JR25YIRT ADDRESS
© 002602 £12737 4177777 047100 MDY #wi,04PHYS JPRESE? DATA
pA2eid 008237 1775%2 INC (Y111] JENABLE MEM MGNT
22614 000277 R sce X
222616 106612 Ksi1 MTPD (R2) w;R?-!xsn*
2p2620 014703 173152 MOV PSW,R3 ySIVE $TAtyS RESULT
292824 095837 177372 CLR e#3RE o!s:ng MEM MGM?T
Pp263¢ 222706 091062 CMP #KPTREZ,KSH JCREEK THAT STACK PoPPED
022634 001401 BEQ R
292636 202002 KLY {ERROR! [NECRRECT STACK #TR
P0264p 122703 0OOCADS CMPE WG, RI JCRECK STATUS RESULT
902644 €Di40Y BEQ 1hd .
fg2646 00O@PI0 % JERRORY [NCORREG? STATUS RESUL?
202658 003737 817120 797 O#PHYS fCRECK RESULT
282694 08i404 BEO 2 . .
282636 200000 HLT FERRORY INCORRECT RESULT
092660 104000 SCOPE
J0MR2
002662 012737 014000 177776 MoV #PSMeREG,0#PSH TKERNEL MODE!!]1:PREY SUPER MODEI!
202670 012716 4177777 MOV Held, (KSR) n-u'r #=i ON KERNEL STACK
202674 £12702 020000 MOV BVIRT,AL2 {RI2nVIRT ADDRESS
282772 005037 017120 CLR ANPHYS |PRESE?T DATA
pg2734 0€%5237 177572 INC RUSRE JENABLE MEM MGHMT
292718 106622 Ks21 MTPD (Ri2}e IVIRT#lKSP)+
292742 o0%e37 177372 CLR #H3RY fOYSABLE MEM MGMY

PEP¢1/45 MEMORY MANAGEMENT TES? DCKTO=A MACYI1' 644 21eAPR=72 18198 PAGE 14
DCKTDA

0g27i6 @05237 017102 INC SHPHYS JCHECK RESULT
002722 081401 BEQ o4
292724 0RB0C2 HLY [ERROR! INCORRECY RESULT
202726 022782 220022 cMP SVIRT#2,Re2 SOHECK AUYO=INCREMENT
22732 00{40% BEQ .4 .
092734 o008 HLT JERRORY AUTO®]NCREMENT FAILED
202736 7030267 173234 CLR PSW
002742 104009 oHes SCOPE

1DMe
P32744 012737 QL0340 177776 MOV HPSMEPRTYZ, 0uPSY IKERNEL MOSE!{1, PREV SUPER MODE!]
2@27%2 Q12716 4177777 MOV #ul, (KSP) SPUT Wi ON KERNEL STACK
7927%6 012702 001004 MOV #TEMP, A2 JLOAD ;ND!REcr ADDRESS
g@2762 012712 0208004 MOV uv:a‘ru.me: 1LOAD ADDRESS
092766 285037 017104 CLR PHPHYS 4 [PRESE® DATA
292772 0883237 177572 INC ##SRE .znaaq_e MEM MGMT
292776 106632 K831 MTPD a(R2)% IVIRY#de (KSP)+
pa3gop 995037 177372 cLR #9SRO JDISABLE MEM MGMT
003084 003237 817194 INC SHPHYSHY JCHECK RESULT
03010 001401 BEQ Vb4
g@3piz 200000 HLT JERROR! INEORRECY RESULT
223014 104000 sCopPE

|DMuéd
233g1i6 312737 0uB2p@ 4177776 MOV IKH‘PSH.NFSN SKZRNEL MODEL11sPREY SUPER MODE!!
283024 23816 CLR (KSP) {PUT #8 ON KERNEL STACK
293026 212704 220002 MOV #VIRT#2,Ré 5LOAD ADDRESS
203932 ©12737 {77777 B1Ti00 MoV Hul, OWPHYS .‘n:s:? DATA
293940 005237 177872 INC *4SRE JENABLE MEM MGMT
003044 106644 KS41 MTPD ={R4} IVIRtelKSP)+
28346 0D5037 177592 LR SHSRE S0YSABLE MEM MGMY
P03g82 022704 020000 CHP #YIRT,R4 JCHECK AUTO=DECREMENT
003256 001401 BED K
203080 0PPPVOP HLT JERROR! AUTODECREMENT FAILED
203062 205737 037100 1SY SUPHYS JCHECK RESULT
203066 001401 . BE@ Y
203070 200000 HLT JERRERY INCORRECT RESULT
293¢72 104000 SCOPE

10MuS
P03274 012737 044000 177776 MoV #PSM+REG,M#PSH  JKERNEL MODE!]}sPREV SUPER MODEL!
003182 012716 177777 MOV Wel, (KSP) JPUT #=1 ON KERNEL STACK
203106 012722 001210 MOV HTEMP44,R12 1LOAD INDIRECT ADORESS
093112 012767 020000 175666 MOV WYIRT, TEUPG2 JLOAD ADDRESS
28312¢ 0M@5837 0317100 tLR BEPHYS JPRESEY DATA
293124 PB5237 177572 INC PESRO SENABLE MEM MGMT
003138 106652 KSS1 MYPD #=(R12) FYIRTeIKSPI®
093132 903937 177572 CLR P#SRE yDISABLE MEM MGMT
093136 005237 017100 INE WHPHYS FCHECK RESULT
203142 00140y BEQ o4
283144 020000 HLT JEPROR] INCORRECT RESULT
003146 0205067 174624 CLR PSK
233152 104000 SCOPE

10Mas

R0



PDPL1/45 MEMORY MANAGEMENT TES? DCKTDwa MACYL1,6314
DEKTDA

POPL1/43 MEMORY
HCKTDA

823154
203162
283164
2831708
283176
203202
283206
283212
283216
293222
203224
893226
203232
203234
203236
283242
203244
283246

203250
283256
283262
283266
202274
283300
203304
203312
203394
883320
203322
op3324

093326
243334
3340
203344
BP3346
2a33%p
283350
283354

203336
303364
233370
893374
293482
023406
283412
pP3414

203416
203420
093420
33424
293430
203432
203434
293442

803444
283452
203456
203462
283466
203472
2083476
203502
203506
283518
03512
223516
203529
23522
083526

203530
293536
B@3542
203550
P935%4
293556
003560
203584
203568
803570
83576
803600
23692
233606
893612
293629

203622
203639
233632
203640
703644
BA3646
223652
203656

32737
aosple
L2702
012767
285237
196662
218700
2050837
222706
201403
200020
122720
384404
209822
203737
egi4gL
re0820
194920

212737
612716
212702
212737
72537
025237
1264672
205037
205237
0aideny
220000
184000

912737
312746
208237
106607
3808

20%237
104008

2812737
212746
285037
212767
2050867
298237
106627
202000

MANAGEMENT TES? OCKTDs=4

doaeee

295237
222706
Boi404
00220
712737
124000

212737
212716
205037
295237
1064637
216708
095037
122700
201401
#o00e9
025267
rgidey
092000
285067
104909

212737
016702
r12737
299237
106647
200020
822706
2914E1
000088
922737
2081401
200080
3030837
010287
212737
124000

71,2737
caseLe
212767
795237
L Lriad
126667
216723
ep5037

piépes L7776

000002
177797 913706
177592
220007
174544
177392
201062

004004

237192

240008 177776
177777
200032
2200088 0E1818
037182
177592
204006
177572
037109

pLRBER 177776
283359
177872

177572

L0028 177776
177777

293414

BB3¢20 174646
174644

177372

177572
ogLo%e

poesi2 oed2s8

B14908 177778
177777
2847190
177572
e0000
174320
177572
eo4gin

013382

174238

240000 177776
2008012
883560 0PR259
177372

[.LAV-L1)
140061 177572

1773572
177742
298{2 090230

018342 177776

177777 013244
177572

B14132
174122
177572

MoV
cLR
MOY
MOV

!
XS4t MTPD
M

10Ma?
!

KS?1 MTPD
¢

JTEST THAT MTPO
10Ms@,PC
MOV

Hov

INC
KSig1 MTPD

WL T
KSTgal

GLR

sCoPE

10M82,PC
™

KSi11  MTPD
H

24%APR=72 18183

#PSMSREG, BEPSH
(KSP)

#2,R12

Wel, ;PHYSH?
a¥SRY
YIRT{RL2)
PSW,R12

eNSRY
UKPTR&Z,KSP
Y

#REGHE RYE
Y

CEPHYS#2
e

AKMPSH, aNpSY
#sl, (K3P)

#2,R2

#VIRT, SRTEMPS4
MHPHYS

ISR
STEMPS2(R2Y
#HSRE

PHPHYS
)

CAN LOAD PE

WKMOPSM, amSy
AKS1B4A, (KSP)
S#SRO

147

P#SRY

#KMSPSH, 0dPSH
Wel, (KSP)
MEKS11e2
#KSLLA MMYEC
MMYEC#2

#8SRO

(PCH+

PAGE 1%

JKERNEL MQDE!]{/PREV SUPFR MODEI!
{BUT #0 ON KERNEL 8YACK

SLOAD INDEX REGISTER

IPRESEY DATA

LENABLE MEM MGMT

JVIRTe2e (KSP)#

ySAVE Statys RESULY

1nYSAaL$ MEM MEM

JCHECK THAT !TACK POINTER POPPED

JERRORY INCORRECY STACK PTR
JCHEEK STATUS RESUL

TERRORT [NCORRECY STATUS RESULY
JCMECK RESULY

JEMROR] INCORRECY RESULT

IKERNE(L, MDDE!1!,PREV SUP!R MODEI!
1PUT #ei ON KERNEL SYAC
SLOAD INDEX REGISTER

JENABLE MEM MGMT
(VIRTe1KSP)+
101SABLE MEM MGMT
JCHECK RESULT

JERROR] INCORRECT RESULT

{XERNEL MODE![1,PREV SUPER MopE!!
jPUT NEW PC GN STACK AS BATA
{ENABLE MEM MGMT

{PEe(KSP) e

JERROR! M¥PD DID NOT LOAD PC

FQYSABLE MEM MGMT

JKERNEL NODEII!.PREV SUPER MODE!!
[PUT #ey ON KERNEL STACK

JCLEAR ADRS FOLLOWING MTPD

fSET MEM MGMT ERROR VEETOR

JENABLE MEM MGMT

[{PCI&m{KSP) &, SHOULD ABOR?

JERROR] DJD NOT ABORT aND #C DID NOT
FAUTOINCREMENT

MAEY11, 644 21eAPRe?72 1888 PAGE 18

KSi1al

JDMs3, PC
M

K§{2) MTPD
M

JOM=4,PC
M

KSizy MIPD
W

KS{3Al CMP
]

10Mag,PC

KS{41 HTPU

*¥3RZ
HKPTRa2Z,KSP
ad

- WHMMERR  @WMNVEC

WPSM+REG, SUPSH
Wel, (KSP)
#4PHYS

##SRP

S¥VIRY

PSW,R10

#¥3RE
#REG*N,R1Q

Y]

PHYS
1)

PSN

BKM4PSM, a4PSY
KS13,R2
!K513A|ONMHV!C
PYETT]

-{PC)

HKPTReZ,KSP

yud

e

WNSRO
R2,KS43
#MMERR ; ¥MMYEC

#PSH+PRTY?, auPsy

{KSP)
Hud, PHYS+4
8¥SRP

VIRT+4
PSW,RY
®#SRY

ANRASPLASSRGEDS+YRA+1, 0uSRE
4

JERROR! DID NOT ABOR?

JOYSABLE MEM NGHT
JCHEEK STACK PTR

X/

JERRORY SYACK FTR NOY PUSHED TWICE ON ERROR

JKERNEL MOOE!]|,PREV SUPER MODET!
JPUT Mei ON KERNEL STACK

TENABLE MEM MGMT
IVIRTeiKSP) &

SSAVE SYTATUS RESULY
IDISABLE MEM MOMT
JCRECK STATUS RESULT

JERROR! INCORRECT STATUS RESULT
IGHECK RESULT

JERROR!  INCORRECT RESULY

{KERNEL MODE!]}+PREV SUPER MOODEI!
JSAVE MYPD [NSTRUCYION

jLOAD MEM MGMT ERR VECYOR

TENABLE MEM MGHT

[aiPC)a(KSP)& SHOULD ABORT
JERROR| FAILED TO ABOR?

JCAECK STACK PYR

JERROR! INCORREGT STACK BTR AFTER ER
JCHEGK ARORT CANDIT[

{ERRORI ABORT CONDTIONS ARE INZORREC
JDYSABLE MEM MGMT
FRESYORE INSTRUCTION

JKERNEL MODE!!], PREV SUPER
JPUT #9 ON KERNEL STACK

FENARLE MEM MGMT
IVIRTwde (KSP)+

JSAVE $TATUS RESULT?
SDISABLE MEM MGMT

RQR
ONS

T

MODEtY

AL

g



pOPLL/45 MEMARY MANAGEMENT TEST DLKTDwA MAZY1L) 644

DCKTDA

223662
203666
083579
D362
293676
093700
223702
283786
293719
23712

223714
3722
293726
203734
233740
233744
093788
093754
283760
0093742
293764

203766
293774
29429
204202
- PDARES
204944
234030
204022
204924
204232
2g4p32
024636
204049
2g4p42
op4p4s
204250
004552
204256
204260
034062

PDP11/45 MEMORY
OCKTDA

2oéa84
9pép72
094876
294100
224104
024196
Be4Li0
BA4s14
24129
ep4124
0p4126
094138
234132
Do4134
op4138

094149
DD4146
2p415p
204154
224162
8p4166
294179
234172
Bo4176
fa4ze2
oa4206
dp4z10
Bg4212
Bo421s
Ppé229
2p4222
224226
2p4232
ep4232

204234
004242
204246
Bg42%2
204256
2p4262
Bo4264

922786
21421
con02d
122783
201404
000028
223737
901401
900000
104080

912737
012736
212737
ae5037
pe3237
106677
003837
099237
opisny
opeeso
104500

212737
013746
705046
812746
12737
063237
136606
106636
023937
106506
322746
201404
oes02e
0@5737
rei40d
208200
222706
TR
209000
184802

623062

2008345

L7104

oie000
177777
020024
piri24
177572
175934
177572
217104

#3,4000
320000

020000
17?7777
177872

177572
820020

8i71p@

oe10%6

177778
£91004

177776

gi7108

4,14
8EQ
4L
cMPB

JDMa?,PC
M

ksisi

#KPTR#2,K3P
L]
WPRTY?4Z+C,R3
BRI

.tPHYSﬁ4
1 vd

#KMePSH, RERSW
#ns, (KSP)
BVIRTe4, 0#¥EMP
sHPLYSEs

#¥SRD

STEMP

#85RD

OFPHYS 4

L4

24eaPR=72 18156 PAGE 1Y

FGRECK THAT STACK PTR POPPED

FERRORY INCORRECT STACK PTR
JCREEK STATUS RESULT

INCORRECY STATUS RESULT
JCHEEK RESULt

INCORRECT RESUL?

JERROR]

FERROR!

{KERNEL MODE!1}+PREV SUPER MODE!!
JPUT Wat ON KERKEL STACK
JLOAD ADDRESS
) IPRESET Data
JENABLE MEM MGMT
{VIRTetatkEP) &
fOISABLE MEM MGMT
JCHEEK RESULT

FERROR INCORRECT RESUL?

ICHECK THAT MTPD CAN SEY SUPER ST4lK PYR & PUT DATA ON THE SUPER STACK
MOV

MOV
eLR
MOV
Nav

ksi6n

#RSMSREG, MEPSW
MVIRT = (KSH)
=(KSP)
H#YIRT,=(K5P)
#ul,08PHYS
®#SRY

S§P

O(KSP )+
®3SRE

ssp
lV!RT.(KSP)

l
SHPHYS
Ry

WKPTRwZ ,KSS
4

R

{KERNEL MSDEIL{)PREV SUPER MODE]!
{PUT SUSER STAEK PTR VALUE ON STACK
jPUT DITA ON THE SPACK

JPRESE? SUPER 8TACK DATA

JENABLE MEM MGNT

|38Pe(KSP )¢

IV;RT'1K59!¢

JOISABLE MEM MGMY

JSET SUPER STACK P?R

;cﬂECK tHAY MTRD 8SP BE® SUPER STACK

|:QRDRJ MePD  SSP FAILED

JCHESK THAT MTPD o(KSP)e PUT THE CORe
JRECY OATA ONTS THE SURER STACR
JEBRORT JNCORRECT BATA AT PHYS

1CHECK KERNEL STACK PYR

J4 PUSALS & 3 POPS

SEAROR] INCORREC?T STACK BTR AFPER TEST

MANAGEMENT TES? DCKTD=A MACYZ1,644 21eAPRa72 18188 PAGE 18

232737
212746
205982
205237
200277
105602
016703
203837
122703
2p1483
goeaed
20%202
2ei421
2000800
104@0@

100920
217329

212737
205016
212702
712737
205237
200277
106612
216703
003037
n22706
201401
opoeep
122703
epL40l
700020
205737
0314083
egoaze
104p90

L2737
812746
212732
Zpse37
295237
106622
5037

234820
177777

177572

173662
177572
204041

230200

i0e@e00
177777
177872

1736020
177572
201062

200205

2173e0

#34000
177777
100000
217320
177572

177572

177776

177776

pi73g0

177776

ITESTS KUBwKUL3 TEST THE MTPD INSTRUCTION KERNEL MADE, PREV USER MODE,
ITEST THAT MTPD CAN L0AD A GENERAL REGYSTER (R2)

1TEST THAT MYPD CAN LDAD & GENERAL REGISTER

{KERNEL MODE!}{,PREV USER MODER!
JPUT #ei ON KERNEL STaCK

§PRESEY RECISTER

JERABLE MEM MGMT

jRI2¢ (RSP} w

§SAVE 8TA%yS RESUL?
{DISABLE MEM MGMT
JCWECK STATUS RESULT

JERROR INCORRECT STATUS AESULT
SCHEEK RESULT

FERROR] INCORRECT RESULT

JTEST THAT KERNEL CAN L0AD USER /D! ADERESS (VIRT)

#PUMSRES, 04PSH
MDV #n1, (KSP)
CLR Ri2
INC SKSRY
S¢C
Kuai MTPD Ri2
MOV PSW,RL3
CLR ##SRY
cMPB #REG#NC,R{3
BES Y
HLT
INC Ri2
BEQ T
HL Y
SCOPE
[:LLEN
VIRTsi00000
PHYSa17320
MOV EKHHP UM, aOSW
CLR (K3P)
Moy #YIRT,R2
MOV Wal, OUPHYS
INC LLELT
sce
Kuit MTPD (R2)
MoV PSW,R3
CLR *ESRY
1,14 #KPTRe2,KSP
BEQ Y
HLT
CMPB #Z&C,RI
BED L4
HLT
TST BEPHYS
BEO )
HLY
SCOPE
10M=2
MoV WPUM«REG, O#PSW
MOV Wel, (KSP)
“ovV WVIRT,R12
CLR SHPHYS
INC [YELT)
KJ21 MTPD (Ri2)+
CLR ®¥SRZ

JUSER VIRTUAL !pf ADDRESS FOR THESE TESTS
}CORRESPONDIG PHYSICAL 'O/ ADDRESS

JKERNEL MOBE!{!sPREV USER MODE!!
§PUT #2 ON KERNEL STACK
JR28VIRT ABDRESS
JPRESET DATA
JENABLE MEM MGMT

EYIRT#(KSP}+

JSAVE STATUS RESULY
fOISABLE MEM MGM?

JCREEK THAT STAGK POPPED

JERROR! INCORRECT STACK TR
JCHECK STATUS RESULT

JERRORL INCORRECT STATUS RESULY
JCHECK RESULT

JERROR! INCORRECT RESULT

JKERNEL MODE!}}+PREV USE® MODE!!
JPUT #ei DN KERNEL STACK
tRI2¢VIRT ADDRESS

JPRESE® DATA

JENARLE MEM MGHMT

JVIRTeKSP+

JOISABLE MEM MGNT

<3

¢



POPLL/45 MEMORY MANAGEMENT TESY ICKTDwi MACYL1,614 25«APRe72 18(%6 P4ASE 45

TCKTOA

804272 785237 037300 INC MHPHYS JCHECK RESULT
04274 BOi4DY BEQ ob
Bp4276 200000 HLT JERROR| INGORRECT RESULT
204300 022702 100042 CMP #VIRT2,R12 JGHEEK AUTOINCREMENT
rR4304 BEL404 BEO 14 . .
8g4396 0P0RED HLT TERROR] AUTO=[NCREMENY FAILED
204310 02@%067 173462 CLR PSW
2@4314 104009 oMe3 SCOPE

}1DOMs
PR43i6 042737 03PIAP 177776 MOV UPUNPRTYYT , 0uPSH IKERNEL MODE!|],PREV USER MODEIL
004324 03,2716 177777 MOV #ed, (KSP) JPUT #=1 ON KERNEL STACK
PR433p 012702 00L004 MOV RTEMP, R2 JLOAD INDIRECT ADDRESS
04334 012712 100004 MoV #V]RTe4, (R2) jLOAD ADDRESS
004340 009837 017394 cLR *UPHYS 4 . JPRESET DATA
004344 005237 177372 INC #¥3RY chAzL: MEM MGMT
204350 106632 KU31 MTRD  #(R2)e IVIRTede(KSP) &
9p4382 005837 177572 CLR eURe JDISABLE MEM MGMT
pa43%6 023237 017324 INC PIPHYS s JGHECK RESULY
pg4362 pOL40L BEG R
pa43e4 200000 HLT FERRDR] INCORRECT RESULT
Dg4366 104000 score

10Mud
804370 0912737 p3IL2A0 177776 MOV WKMePUM, @BBSW | KERNEL MODE!]]/PREV USER MOBEY!
P4376 0090L6 cLr K3P) [PUT #8 ON KERNEL 9TACK
fp44ep 012704 100022 MOV WVIRT2,R4 {LBAD ADDRESS
Bg44g4 012737 177777 017360 MOV Wel  O¥PKYY IPRESE® DATA
gg4st2 009237 177372 INC o#3R2 JENABLE MEM MGNT
POA4L6 106644 i KU4t MYPD =(R4) gv;nf-(usn*
Pp4420 C05R37 177572 cLr #SRY FDYSABLE MEM MGMY
Bg4424 022704 100008 cHP #VIRT,Re JCHECK AUTODECREMEN?
04438 001401 BECQ ot ,
pg4432 098000 HLT JERROR? AUTO=DECREMENT FAILEG
004434 099737 217300 L6 *HPHYS YCRECK RESULT
24440 201401 BEQ Joh )
84442 000020 HLT JERROR{ INCORRECT RESULT
fg44de 104909 SGOPE

JOMe3
BE444s 242737 Q3428 LY7YS Mgy APUMSREG, 88PSH  RERNEL MODE; 1!, PREY USER MODELY
2P4454 012716 177777 MoV #ul, (KSP) jPUT #es1 ON KERNEL STACK
204462 012702 0PLRLP MOV MTEMPe4,R12 JLOAD INDIRECT ADDRESS
Ag4484 712747 1DOGOP 174314 MoV WYIRT, TEMRS2 JLOAD ADDRESS
04472 089037 017308 CLR O#PHYS §PRESEY DATA
094476 P@8237 1775%2 INC ##SRO JENABLE MEM MGMT
BR4502 106652 KUSI MTPD e=(RL2) SVIRYeLKSP)+
3g4sps  C€O9LIT 177ET2 CLR aNSRE iDYSABLE MEM MGMY
Po4SLE 239237 047300 INE SUPKYS FCHECK RESULT
004334 201404 BES yod
0@45i6 0paAaPe HLT JERRORY INCORRECY RESULT
Pp4528 093947 173282 cLR PSH
04524 104000 SCoPE

10Mns

PDPL1/4% MEMORY MANAGEMENT TEST DCKTOwA MAEYLL,644 2iwAPR=72 18138 PAgE 27
K

BCKTDA
04526 012737 834006 177776 Moy #PUMSREG, P#PSN JKERNEL MODE!}].PREV USER MODE(|
Ba4534 005016 CLR {KSP) TPOY #B ON XKERNEL 8TACK
Pp4S3s 012792 @00@02 MoV #2,R12 fLOAD INDEX REBISTER
24542 212767 177777 12532 MOV Hel,PHYS+2 {PRESEY DATA
004558 208237 177572 INC s8R0 JENABLE MEM MGHT
Po4554 106662 108000 Kus1 HIPD VIRT(RL2) [VIRTee(KSP)®
Pp4560 016720 173242 MOV LELTLL ySAVE StATUS RESUL?
Bg4564 0850937 177572 ELR #45RC 1OISABLE NEM MOM?T
34578 722706 BOLE62 CHP WKPTRe2, KSP JCHECK THAT STACK POINTER ROPPED
204574 021403 BEQ .4 )
004576 000080 Wi T SERRORI INCORRECT STACK #TR
BpAseR 122700 0P4E04 £MPB WREG#EZR1D JCHECK STATUS RESULT
Bp46m4 201401 8EQ Y
0g4606 900020 HLT JERROR! INCORRECT STATUS RESULY
sg46ie 005737 0817392 e PIPHYS#2 JCHECK RESULT
0o461i4 201404 BEG o4
pg4616 00000 WL Y JERROR! INCORRECT RESULY
204620 104000 L1417
10Me?
gp4s22 012737 030020 177776 MOV #KMaPUM, a#BSW  KERNEL MODE!!1,PREY USER MODE}!
pp4638 312716 177777 MOV #al, (KSP) JRUT #m1 SN KERNEL STACK
co4634 012702 ©£O0D2 Moy ¥2,R2 ILOAD INDEX REGISTER
0o464p 212737 4100000 Q01040 MOV WYIRT ,®uTEMP44 |LOAD ADDRESS
pp4sas 005837 1217320 CLR 0IPHYS SPRESET DATA
234652 005237 177572 INC MHSRE JENABLE MEM MGMT
P46 106672 001008 KU?1 MTPD ATEMP2(R2) JVIRTeIKSP Y
834662 00%237 177372 CLR PASRD JOISABLE MEM MOMT
PP4666 0PS237 037308 INC PUPHYS JCRECK RESULT
004672 2BL401 BEQ Y]
224674 020020 LT JERROR! INCORRECT RESULY
224676 124000 $COPE
ITEST THAT MTPD CAN LOAD USER /D’ SPACE
10Mad,PC
204788 212737 030200 177776 MOV #KM¥PUM, #PSW  JKERNEL MQDE!1],PREV USER MODEI!
BR4706 212716 004722 MoV PKULBA, (KSH) JPUT NEW PC ON STACK AS MATA
84712 ©0%237 177572 ) INC #¥#3RE JENARLE MEM MGMT
284746 126607 KUigi  MTPD PC iPLe(KSP)#
204720 000000 HLT JERROR! MYPD DID NOT LOAD AC
2p4722 KULaAt
pp4722 205837 177572 cLR #¥SRE fDYSABLE MEM MOMT
094726 104000 SCOPE
J1DMm2,PC
2g4738 312737 038828 L77776 MOV EKM&PUM, ##PSW  JKERNEL MODE!}1,PREV USER MOPEIL!
Bp4736 512716 177777 MOV Wel, (KSP) JPUT #s1 ON KERNEL STACK
094742 005937 04720 CLR PHKULEY2 JCLEAR ADRS FOLLOWING MTRD
8@4746 212737 0@A788 DRD250 MOV WKULLA @#MMVEC JSET MEM MOMT EAROR VECTOR
GG475% 65237 17757¢& iNC ESHD JENARLE MER mGNT
204760 126627 LUES N MTPO {PCy= J{PCi+m{KSP )4, SHOULI ABORY
234762 720000 HLT JERRGRI DID NOY ABORT AND PC DID NOT
TAUTO« INCREMENT

234704 "PRB70 KLY JERRAR! D10 NOT 4BIRY



PDPL1/45 MEMORY
DCKTDA

224766
204756
3947%2
834776
295000
225282
2250i0

2@%0i2
285729
205924
2050930
805034
225040
2p5p44
299080
203234
20%0%6
005060
093264
203066
293070
208274

2R5876
295104
205126
2051190
oeY1L4
2@5122
293124
205130
2@8132
225132
20%136
P0%142
205146
2g5130
225182
085156

L Bosien
025166
2¢5178
005176
p@3202
2085204
2p52i0
pg521i4
225222
093224

PDPL1/45 MEMORY
DCKTDA

295228
233230
Pp5234
295236
205240
895244
0p5246
2095238

295252
205260
095264
098292
295276
2@%302
803326
2g23i2
008316
0¢5329
298322

295324
875332
P@5336
205340
PE3344
P25392
205356
295360
Pp5364
205372
08372
205376
285400
293402
205406
205440
205412
005416
005420
205422

MANAGEMENT TEST GLCKTOwA MAGYSL,616

203837
222706
2ei481
230038
042737
104000

812737
12716
205037
225237
106637
236720
85237
122700
201401
202380
205267
201401
028020
225047
106000

212737
212716
gQuday
816702
212737
205237
106647
290200

205037
010267
822706
901483
LYELEL
208037
184300

812737
265016
212747
005237
000277
106667
216783
205037
922706
805401

MANAGEMENT TESY DCKTD=A

voBRze
122703
281401
002090
285737
203403
200090
104000

612737
812716
212737
805037
205237
106677
285037
205237
#0401
208200
104202

912737
212746
805846
012746
012737
225237
106606
108676
ogse3y
106526
822716
201487
seened
205737
281401
TTLT]
222706
281404
220000
104008

{772
eeians

220512 000250

834088 177774
177737
237300
177372
180000
172732
177532
204010

B12274

172702

230080 177774

8200i2
p25006
177872

177620

77372
177784
ooi062

177620

P3I0340
177777
177592
72374
172562
177572
ori0s2

177776
210§

208345

217334

177776
paipes

2328980
177777
100004
03,7304
177572
173476
1775%2
247304

232000
100060

{¢0000
177777
177572

177776

217300
202000
1775%2
100090

BL7300

001054

Kuizal
CLR
o
BED
HL?

MoV
scerE
10483, PC

{
Kuizi :?PD

10Meé4, P2
N

KULi3i
KUL3ai

10Mu6, #C
M

KUi4s

MAEY11,614 2iwAPR=72 1888

1DMa?,PC

Kuisi

2i=APRe72  181%8 P4

WSRO
#KPTRa2,KSP
Y

UMMERR j 8#MMVES

#PUMSREG, 0EPSH
#mi, (KSP)
*HPHYS

[ 1600

MBVIRY

PSW,RLD

e#SRY
WREGEN,R10

i

PHYS
Lol
PSW

HKMAPUM, aEPSH
(PG)t,tKSP}
|

U; 1R2
i5‘04aﬁ-4¢uaultk
P#SRD
={PC)

S#SRY
AT4KULY
#KPTReZ, KN
iz

¥UDPORD

urun~vnrv7.o¢nsu
{K
“51’HYS*4

VIRT+4
PSH;RY
SX3RD
#KPTRG2, KSH
.4

6E 2%

iDYSABLE MEM NGM?T
FCREEK STACK PTR

JERRIR] STACK PTR NOT PUSHED TWICE ON ERROR

ERNEL MODE!]1:PREY uszk MEBEL
UT #ei ON KERNEL StAl
N

ABLE wcu nanr
Higr

ive szfus RESULY
JOYSABLE MEM MGMY
JCHEEK STATUS RESULT

JERROR] INCORREET STATUS mESULT
ncﬁacx RESULT

SENROR] INCORREEZT RESUL*

i
V

K
®
R
I8
)

zaueL MODE!]1sPREV USER MOSED!
A BR &4 ONTO YHE $%4CK

19 1NS? 19 NO?T Executed
utpu INSTRUC?ION

[PE:e{KER) &
1RORE nfrc FAILES

1SABLE MEM MGMY
STORE MTPO 1N!TRUBT!ON
CREEK STACK PTR

JERROR| INCORRECY STack #Tm AFFER ERROR

JKERNEL. MODE!|},#REV USER MODE!}
JRUT #B ON KERNEL STACK

JENABLE MEM MGMT

IVIRTSAe (KSR}

JSAVE s¥atus ResyL?

rDYs:sL: MEM MGMY

JQHEEK THAT STACK PTR POPPED

PAGE 22
JERROR| INCORRECT STACK PTR

gP:TY?*!*C;RS JCAEEK 8TATUS RESULT
L1
) TEMRORT INCORRECT STA%US RESULT
g#:nvswq JCHECK RESULY
*
! JERROR]  |NCDRRECT RESUL®
#KMSPUM, @BRSW  JKEANEL MODEL}1sPREV USER MOBE]]
#mi, (KSP) JPUT #=i ON KEANEL STACK
BVIRTo4, 00 TEMP ,Laao KDDRESS
0EPHYSH4 JPRESEY DATA
S84SR ;:NAth MEM MGMT
STEMP JVIRYede (KSP )+
PHERD QD!SABLE MEM MGMT
$PHYS 4 JCRECK RESULT
-

H

JERROR INCORRECT RESULY

1CHECK THAT MTPD CAN SET USER STACK PTR & PUSH DATA ONTO YHE USER STACK,

Kuisi

FKMPUM, 0£PSW
#YIRT, e (KSM)

MYIRT, (KSP)
ed

l#FNVS

Ry

#KPTRe4,KSW
é

{KERNEL MODE!!]/PREV USER MODE}{
§POSH NEW USER STACK PR okTo STacK
7POT DIYA ONTC STACK

{PRESE® DATA ON USER STAZK

JENABLE MEM MGMT

JUSP=(KSP)*

IVIRTelKSP«

JOYSABLE MEM MOMY

JGET UBER STACK PTR

JCHEEK tHAT MTPD USP SET USER STACK PTR

JERRORI MTPD US® FA!LED To SE? STACK PTR
JCHECK THAT MTPD @(KSP)« PUT YHE CORw
JRECY DATA ONTO THE USER STACK

JERROR] MPPD  O(KSP)+ PAILEFD

JCHEEK KERNEL STACK PTR

J4 PUSHES & 3 POPS

JERROR] INCORRECT KERENL SYACK PTR AFTER TEST

1L0AD UDPORD RW,UP 53 BLOCKS

R7

F



Fg;%é!d} MEMORY MANAGEMENT TESY LEKTDwa MAGY11624 2iwaPRe72 18188 #ugp 2%
D

ITESTS KK]2aKKL6 TEST TWE MYPI INSPRUCTION KERNEL MODE, WREY KERNEL MODE,

216600 VIRTEL16508 JKPRMEL VIRTUAL 71/ ADBRESS POR THESE TESTS
936600 PHYS®36600 JCORRESPONDING KERNEL PMYSICAL 1/ ADDRESS

. }TEST THAT MTRI CAN LOAD A GENERAL REGISTER (R2)
05424 012737 EPO34E 177778 Moy SPRTYY, paPay LKEANEL Mau:x:l.rncv K!RNEL MOBE!]
09%432 0030L6 CLR (KSmp) (PUT #8 ON KERNEL §
293434 812702 177777 HoY #=l,RQ IPRESEY REGISTER
25440 2@Y237 177392 INC s8R0 JENABLE MEM NGNT
[TLIY VS TTTY H Kkige  wyey ne jR%e (KDY
023446 @167083 172324 MOV PSW,RS {SIVE STAtUS R:SULY
25452 023237 177572 CLR PHIRE nD!saaLE MEM M
205456 022706 0R1062 cKP lKPTRoI.Ks' JCHEEK THAT ITACK POPPED
295462 POL4TY BEQ Ry
P0%464 200000 . HLT [EARORI INCORRECT StACK PTR
0@B486 122703 RA344 ‘ENPB $PRTY742,RY JOREEK STATUB RESULY
02%4%2 opieny - ]4-] e B
203474 900200 HLT JERRSR| INCORRECT STATUS RESULY
225476 205702 87 R2 JCREEK RESULT
205507 001401 BEG Y
2g%502 egdeee ML T TERROR]  ]NCORRECT RESUL?
2g5504 184200 SCOPE

JTEST THAT NTPI CAN LoAD KERNEL /{/ ADBRESS (VIR?)
lDMIi

295506 QO5PL4 Ck® {K8P) TRUT #B ON KERNEL 8taCK
2g%5i0 212702 018600 MoV AYVIRT,R2 JRZAVINT AGDRESS
005514 012737 177777 plessR Moy #al, 0RFHYS IPRESE® DATA
2p5922 023237 177592 INC [TLIT TENABLE MEM MGMT
8Q5326 080277 £ce
099539 006612 KKl MR (R2) 1vYn7-l¥sr)o
Pg8532 018783 172240 MOV P, RY lslvz s¥ATUS RESUL?
225536 u59037 177592 CLR *H3SRY a aL; MEM MOMT
2p8542 022706 224262 SMP WKPTR42Z, 138 £tk $HAT STACK moPPED
005546 Muu [11] e
005552 002028 HLT (ERROR| INCORRECT $TACK MTA
8035352 122703 o005 cHre s44C,RY JEASEK STATUS REmulY
83586 201421 BER e . )
293368 0900090 HLT JERRORL INCORRECY STATUS RESULY
205562 003737 pié6e00 b3 *IPHYS SCHEEK REAULT
093566 80142y (1] i .
pe35%a ooso0e HLT JERROR! INCORREGT RESULT
225572 104000 8COPE

) 10Mn2
005374 042737 004ROC 177776 MOV BREG, empsy IKERNEL MODE!!1,PREY KERNEL MOBE!!
2@%e82 212746 177777 Moy #nd, (KSP) §POT Mes ON KERNEL STACK
085696 012702 216699 MOV WYIRT,R12 {RI2evIRT ADORESS
208642 005237 016600 chR UPHYS JPRESEY DATA
P@361i6 @@9237 177572 INC #93A0 LERABLE MEH HGMT
28%622 226622 KKi2s MRy tRi2)e IVIRSeikSm) &

PORL1/45 MEMORY
BCKTDA

2p3624
05638
223634
209636
005642
205644
283644
093650
205634

2p5456
205664
PR5670
985674
sg57e2
oe5706
pes87i2
25714
893720
225724
285726
9p57380

205732
005734
pa3749
223746
2g3752
208754
005740
2pB784
25766
8p57%0
05774
085776
8o6g08

906082
006040
936214
8gég2p
826026
06232
226036
836240
026D44
[.LLT-L1]
296292
298254
236060

MANAGEMENT TESY DCKTDea

205037
285237
201403
200000
222702
ITELEES
200000
295247
104002

242737
212746
212702
212737
05037
283237
2es632
008937
005237
oeiepy
eegaes
184200

285016
812704
212737
008237
gBasd4
203937
22704
21401
200002
085737
001401
008900
104000

212737
12716
932722
212787
285037
205237
206652
205037
n@5237
291401
ageode
205087
ig40e2

177572
816608

[-1111.H]
172122

200340
177777
284004
318604
216694
177532

177572
L6604

036602
177777
177872

177572
pi6800

216620

224000
177777
094910
218609
046600
177892

177572
p16sp2

174746

17777%

2ayd04

BLes20

177774

172768

MABYLi,614 21wAPR=72 18188 PAGE 24

[RLLE]

kK131

10Mud

332

jOHeS

kK151

10Mug

MHSRY
SIPHYS
et

sVIRTez,M12

PN

WPRTYZ  puPSy
Wel, (K5P)
#TEMP,R2
ﬂV:RY&‘,O#,ENP
SUPHYS#4

PHSRY

ePHYSe4
e

(KSP)
SVIRT42,R4e
Hul, MURNYS
saSRp
o(R4)
PISRE
WYIRT, R4
Ll

PRPHYS
R

#REG, ##PSY
Wul, (KSP)
MTEMPS4 R1D
¥YIRT, TEMPE2
S#PKYS

eWSKD

o= (RL2)
*#SRD

SHPHYS

Ky

PSW

FDISABLE MEM MOMY
TCAEEK RESULT

JERROR! INGORRECYT RESULT
YCHECK AUTO=INGREMENT

TERROR1 AUTOwINCREMENT FAILED

{KERNEL, MODE[11,PREV KERNEL MOBE!!
§PUT #ei ON KERNEL STACK
1L0AD INDIRECT ADORESS
{L0A8 ADDRESS
SPRESE? DATA
JERABLE MEM MGHT
(VIRTeduiKSP) e
IDTSABLE MEM MOMY
JCMECK RESUL?

TERROR] INCORRECY RESULT

IPUT #3 ON KERNEL STACK
1LOAD 1DDRESS
JPRESE? DATA
(ENABLE MEM MGNMTY
LYIRtelKSRY+
fDISABLE MEN MaMT
1CHECK AUTO=DECREMEN®

JERRQRI AUTO=DECRENENY FAILLD
JCHEEK RESULT

JERROR! INCORRECY RESULT

KERNEL MODEI]1,PREY K!RNEL MOBE!}
JRUT #ei ON KERNEL ST

1LOAD INDIRECT Auul:ss

§LOAD ADDRESS

JPRESE? DATA

JENABLE MEM MGNMT

JVIRY=(KSPI+

fD1SABLE MEM MGMT

{CHECK RESULT

JERROR] INDO®RELY RESULY

<7



PDP11/45 MEMORY
CKTOA

epégs2
[-L.LY L]
206872
206p7¢
ops104
ve61io
0p6144
206120
006124
206138
206132
006134
098142
286142
226144
Pa6150
0p61%2
opsi%e

0041586
206162
838166
2RsLT4
234200
204204
206210
28224
2e622p

- epéasz
026224

206226
Pp6232
096236
296242
Poézé4

205246
096252
296254
gz6260

Bp6262
226266
fgéar2
296276
206322
224322
206326
. 2096342

PDP11/45 MEMORY
DCKTDA

206344
226316

206325
296326
236332
206336
296342
206346
Bo6352
026386
206362
206364
096366
206372
2g6374
206376
206492

26404
206412
2pe4is
296422
236426
236430
206432
006436
206442

206444
296432
0084584
206462
206466
806470
206474
op6592
226504
228510
286512
206514
206320
28522
206524
206330
206532

206534

206536

MANAGEMENT TSt DCKTD=A MACYL1\614

212737
285016
612792
212767
205237
206662
216700
225237
n22706
281401
20820
1227080
091403
202290
205737
P21421
208202
124200

812716
212702
812737
205037
325237
226672
203037
203237
201401
000028
104200

212746
095837
p5237
206617
200298

205837
23076%
205037
ie4c00

212746
205087
995237
2R6427
o2e00R
205037
203287
opieny

MANAGEMENT TEST DCKYDwd

200900
1040060

232737
212744
205037
093237
206637
16702
205937
122708
001481
LTI
203267
LTITH
POERoY
205067
104009

812737
242716
216702
205237
206647
200820
083037
240267
104000

212737
208016
212767
209237
22277
006667
216703
209037
322706
21401
208080
122703
204403
22000
203737
091421
290000

104000

gse37?

og40e0

popeaz
177777
177572
pL66p0
171686
177572
001062

op4pa4

Ble6e2

177797
000002
016620
016600
177592
224,806
177572
L6600

200423
006244
177572

i77s72
177372

177777
200006
177572

177872
177766

284200
177797
216400
177392
246600
171424
177592
Pe4010

840206

1743%¢

704000
pog4aL
[-fdd1-L
177592

177392
177784

000340

177777
1775%2

810110
174276
177872
894062

0o034%

216604

177776

177776

040476

204040

17777¢

17777§

177776
o12122

KKist

10Ma?

KKi7i

1TEST THAT MTP!

MoV
CLR

8COPE

10Mel,PC

KK110Bi

kK10
KKI1gaAi

10M22,PC
M

KK1dd
L{353¥ )

MAdYLL) 6

10Ma3,PC

KKiL2i

1DMs4,pC
M

KKi131

1DMué,PC

kki1ap

10Ma7,PC

MOV
ELR
INC

MIPI
HALY

CLR
BR
CLR
SCOPE

#REG, #9PSH
(48P}
#2,R42
Wsl,PHYS#2
#RSR2
VIRT(RL2)
PSW,RLD
##SRe
4KPTR#2,KSP
.4

WREG+HZ A1
Y

SERHYSE2
ee

wi, (KSP)
#2,R2

SVIRT, PUTENPS4
S#PHYS

0#SRE
BTEMP2(R2)
#ESRY

SXPHYS
L

CAN LOAD KERNEL

#403, (KSP)
PFKKIL0A
o#SRP

({4-}]

*¥SRO
KK]1128
#4BRO

Wed, (KSP)
KKiaia
e#3RD
(PC)+

#XSRY
L]
L

2imAPRw72 18188 PASE 25

JKERNEL MODE!11sPREYV KERNEL MOSE!!
JPUT #B ON KERNEL STACK

JLOAD INDEX REOISTER

JPRESE® DATA

JENABLE MEM MGMT

LVIRTeda(KSP)

§Sive syatys RESULY

IDYSABLE MEM MGM®

JCHEEK $HAY STACK PQINTER POPRED

FERROR] INCORRECT STACK PTR
JOHEEK STATUS RESULT

FEARORI INGORREGY STATUS RESUL?
JCHECK RESULY

SERROR| INCORRECT RESULT

FPOT #ei ON KEANEL STACK
{LOAD INDEX RESISTZR
(LOAD 1DDRESS

SPRESE® DATA
|ENABLE MEM MGMT
EVIRTe{KSPY®
IDISABLE MEM MOMY
SCREGK RESULT

JERROR] INCORRECT RESULT

1§11 spige

fPOT BR &P INST iS DATA ON STACK
JRUT WALTY 'ULLDHING uTRy

JENABLE MEM MG

IXKR1LghetKIP)

JERROR|  MTPY utn Not PO BR ,é12

IRISABLE WEM MGHT

{LeoP TES? IF EAROA
101SABLE MEM MGMT

JPUT wei ON KERNEL SYACK

JENABLE MEM MGMT
T{BC)en(KER)

{OISABLE MEM MGM?

[CHEEK THAT DATA POPPED 10
fCORREAT ADDRESS

3/

14 21eAPR=72 18)88 PAGE 264

HLT
$COPE

CLR

4REG, RHPSY
#el, tKSP)
PRPHYS
S43RD
*#YRY
PSH,R10
SASRY
ﬂﬁsﬁ‘Nlﬂiﬂ

PRYS
Teh

PSW

4REG, #¥PSH
#4083, (KSP)
KK113,R12
#¥SRE
«(PC)

SUSRE
R42,KK113

#PRTY7, 0P8k
(KSP)

el ,PHYSe4
GUSRD

VIRTe4
PSW,R3
#£3RD
KKPTReZ,KSP
Vo4

WPRTY74E+G,RI
Y

S#PHYS+4

L4

S¥PSW

FERRORY

(KERNEL MODE!1{,PREY KERNEL MOBE!]
JPUT #«i QN KERANEL STACK

TENABLE MEM MGMT
tv]ﬂ?-!;Sl Yo

sSIVE STA®US RESULY
SOTSABLE MEM MGMT
JCWEEK STATUS RESULT

JERROR] INCORREGY Status RESULT
JCREEK RESULT

JERROR!  INCORREET RESUL?

TKERNEL MODE]!],PREV KERNEL MDBE!!}
§PUT BR ,e4 ON STACK AS DATA

§SIVE MIP1 INSTRUCTION

[ENABLE MEM MGHT

[wiPC)e(KSP)

JERROR|  MTPL & (PG) FAILED
JOISABLE MEM MGMT

FRESTOAE INSTRUCTION

JKERNEL MODE!}|.PREY KERNEL MOBE!]
§POT #9 ON KERNEL STACK

JENABLE MEM MGMT
SYIRT+3u(KSP)*

{SAVE STATUS RESUL?T

JOYSABLE MEM MGMT

FCRECK YWAT STACK PTR POPPED

JERROR! INCORRECT STACK PYR
iCHECK STATUS RESYLY

fERRCART  INCORRECT STAYUS RESULT
JCHECK RESULY

JERRARY INCORRECT RESULT

JKERNEL MODE!!1,PREY KERNEL MOBE!!

S



PDP11/45 MEMORY MANAGEMENT TES? DCKTDeA MAZVLL)644 2imAPR=72 18|88 PAGE 27

DCK
306542 012718 177777 MOV #=1, (KSP) fPUT #si ON KERNEL StACK
008546 012737 01664 001004 MoV WYIRT#4, oM0EMR  LOAD ADDRESS
0085%4 00537 216604 cLR O¥RHYSH4 JPRESET DAYA
28560 08237 177592 INC [LELT) TENABLE MEM MGMT
208564 004677 172214 KKii8) MYFL TEMP iVIRTede (K8P Yo
2gés?p  0@SR3I7 177592 CLR (LT ] JOISABLE MEM MaM?

QP854  DRS2IT 016674 INC SHPHYS44 JEHECK RESULT
0psesR 2Ri40L BEO Y ‘
2g6s82 220000 HLT fERROR INCORRECT RESULT
206604 124200 SGOPE

JCHECK THAT MTP] QAN SEY STACK PR
024686 012737 824080 177776 MOy “REG, 0¥PSK {KERNEL MORE!!14PREV KERNEL MOBE!L
Ppé6i4 003016 CLR (KSP) JPUT #¢ ON KERNEL StACK
og6616 0R8237 1773%2 INC WHSRY IENABL! MEM MGMT
006622 006606 KKliag MYPL KgP [KBPw{RSP)&
206624 025037 1773%2 CLR okSR2 §0YSABLE MEM MGMY
06630 023706 187 KsP JCHEEK STACK PTR
296632 00{40] BEC b
PR6s34 008000 ML T JERROR} )
PR6s3¢ 012706 DOLP4D LM #KPTR, KSP JSET KERNEL 9TACK stR
Zosse2 104200 SCOPE

Pg:;r.é(a: MEMORY MANAGEMENT TESY DCKTOsh MAEYIi', 614 21sAPRe?2 18188 PAGE 28
?

ITESTS KS[BeKSIL6 TESY THE M?TP! INSTRUEBYION KERNEL MODE, PREV SUPER MODE,
JTEST THAT MTPI CAN LOAD A GEZNERAL REGISYER

008644 012737 @L4RER@ 177776 Mov SPSMOREG, UPSK  [KERNEL MODE!||/PREV SUPER MODEI!
po6692 12716 4177777 MOY Bel, (KSP) [PUT #=i ON KERNEL STALK
PRS656 205002 oL ri2 [PRESE® REGISTER
0p6668 205237 177592 INC *#8R2 TENABLE MEM NGMT
306664 200277 8CC
236566 006602 kSlar  MYP) Ry2 iR a-ulsr%
D478 216783 47iip2 MOV PSM, ALY 13AVE S¥AtUS RESULY
806674 628937 177572 cLr *#3RD 1OTSABLE MEM MGH?T
206708 122703 004Dl cMPE SREGENSC, RIS JOHEEK STATUS RESULT
226704 ©20i401 BEO o4
096786 003020 HLT {ERROR INGORRECT STATUS RESULT
ogé7ip 209202 INC R12 FCREEK RESULT
996712 @pi4egy BEQ Jo4 )
086744 0200000 KT FERRORI INGORRECT RESULT
8267{s 104000 SCOPE
JTEST THAT KEANEL CAN LOAD SUPER !¢ ABORESS (VIRT)
1DMu
040000 VIRT#AD000 1SUPER VIR®UAL /11 ADDRESS FOR THESE TESTS
?17200 PHYSEL7000 FCORRESPONBING PHYSICAL /1/ ADORESS
pe6728 012737 010028 4177776 MoV WKMePSM, e#PSW  {KERNEL MODE!!1.PREYV SUPER MODE!!
096726 009816 CLR (KSP) §PUT MB ON KERNEL STACK
294732 212702 04pCp0 MOV WVIRT,R2 JR28VIRY ADDRESS
0ge734 812737 177777 BivoeR L Vol , PUPHYS {PRESEY DATA
Ba6742 203237 177592 INC [LELT JENABLE MEM MGMT
PRb746 200277 . 8¢
Bg67%8 206612 kSi1t  wTPY (R2) JVIRTelKSP)*
236752 016703 174020 MOV P3H,RY JSAVE STAtUS RESUL?
og4756 0283237 177572 cLn (Y111 ;a!naLi MEM MGMT
#p6762 022706 024062 CMP #KPTRe2, KSH# JCHECK THAT STACK POPPED
Bgé7es 081401 8gQ Y
206772 @PR20Q HLT JERROR] INGORRECT STACK PTR
p06772 122703 @20005 eMPe WZegRY JCMECK STATYS RESULY
B@8776 088401 BEQ Y
207008 000020 HLT JERRORI INCORREC? STATUS RESUL?
2p7202 09737 217009 187 #8PHYS JCHEEK RESULT
227206 001404 BEQ Y )
207910 0P8PO0 HLY JERROR! INCORRECT RESULT
2g78i2 104800 9COPE
10Ma2
PATEL4 012737 QL4000 177776 MOV #PSMeREG, 8PSW  |KERNEL MODE|I1,PREV SUPER MODE!!
297022 212716 177737 MOV #ed, (KSP) JPUT #=1 ON KERNEL SYACK
29702¢ 712702 40000 MOV WVIRT,H12 JRI2sVIRT ADDRESS
op7@32 2p5R37 @i7Pee CLR PEPHYS fPRESE? DATA
637236 @@B2I7T 177572 INC Q#SRA JENABLE MEM MGHMT
Ccp7042 006622 KSt2r  wTP) (R12)+ JYIRTsIKSP)+
Pa7o44e 20%037 177572 cLR #¥SRE JOYSABLE MEM MEMT

e@70%2 793237 017200 INC PRPHYS JCHEEK RESULT



POF1i145 MEMORY MANAGEMENT TEST 2CKTDwA MACYL1,61¢ 21waPRe72 18188 PAGE 2°

LCKToA

287p%4 384e21 WS L]
227286 020020 KT {ERROAL INCORRECT RESULT
2e7860 €22772 p40302 CHP #VIRTe2,R12 FCHECK AUTOSINCREMENT
207364 £21421 L1 Ry .
237066 08002 HLY FERRORI AUTO=[NGREMENT FAJLED
oe7p%e 003067 170782 cLR PEW
827074 104020 scope

10Ms3
287076 212737 010343 177776 MOV UPSNSPRTY? (04PN IKERNEL MOBE{1], PREV SUPER MODE!}
837134 912746 177777 M #ul, (KSP) (POT #es ON KERNEL STaCK
287148 012792 @O0LC04 Moy STEMP, R2 JLOAG INDIRECT ADDRESS
287144 012712 040004 MoV BVIRT44, (R3) {LOAD ADORESS
027120 0209037 2i7004 CLR SUPHYS#¢ [PRESEY QATA
287124 209237 177532 INC #ASRO JENABLE MEM MGMT
097132 PO8632 KS131  MTPI  #{R2)e gv;ﬂfoq-mmt
2g7132 00%937 i775%2 CLR ##3R0 iDYSABLE MEM NGM?
207136 209237 017004 INE PIPHYS 44 ICHECK RESULY
297142 221401 L] 4 . .
007144 000002 ALY JERROR! INCORRECT RESULT
207146 104200 score

10M=4
2p7180 012737 018008 177776 MOV #KMePSM, 04SH  [KERNEL MODE!]!/PREV SUPER MODE!!
207156 0E5016 LR (KSP) JPUT 88 ON KERNEL STACK
207160 212704 pe22p2 Mov #VIRT2,R4 {LDAC ADDRESS
207164 012737 177777 @i7000 MV #ul,08PHYS [PRESE® DATA
2o71%2 008237 177592 ~INE *RSRY JENABLE MEM MGHT
087174 006644 KS14i  MTPL  w(R&) IVIRTatKSP )+
037200 003937 177572 CLR *#3R2 ro¥saale MEM MaMT
027204 22784 040000 cHr #VIRT, R4 JEHECK AUTQeDECREMEN?
2p72ip 001404 BEQ o4 .
op72i2 20000¢ WL T {EPRORY AUTO=DECREMENT FAILED
23724 005737 217220 7 Py JCHEEK RESULT
0@7228 201401 BEO Rl
opY222 008000 HLT JERROR! INCORRECT RESULT
207224 104029 scope

10Ma8
097226 012737 014890 4177774 MOV #PSM.GLG, MEPBW  [KERNE| MODE!]},PREV SUPER MODE!!
207234 12716 {77777 MOV 2, (KEP) JRUT #=1 ON KERNEL S%ACK
007242 012702 @OL0iD MOV #TENC 28, RLS JLOAD INDJRECT ADDRESS
007244 (012767 042060 171534 pov #VIRT,TEMPI2  {LOAD RDDRESS
g@7282 205037 2172080 CLR O#PHYS JPRESE? DATA
297286 005237 {77592 INC S#SRE JENABLE MIM NGMT
Pav282 006652 KSis1  MIPR e (R} ;.vy\g-!‘xsn*
227264 209037 177592 ELR #U3RE 10SABLE HEH MOMT
227279 023237 047080 INC #PHYE JCHEZK RESULT
207274 201401 9eQ (o4 . :
237276 COPOBE HLT JERROR1 INGORRECT RESULT
287300 £@5067 170472 cLr PSW
207304 104000 score

10M26
2p7396 212737 pLdce0 177778 MoV #PSMREG, ®UPSH  'KERNEL MQOEI!{.PREY SUPER MeDEL!

pnn%iu MEMORY MANAGEMENT TES? OCKTO=) MAEYI1, 614 Q21eAPRe72 18188 PACE 32

ocKT
297344 283016 SLR (KSP) fROT #8 ON KERNEL STACK
2p73is 012702 00002 MoV ¥2,R12 {LOAD INDEX REGISTER
oR7322 012747 477737 Q7452 Moy wel,PHYSH2 JPRESEY DATA
207336 095237 4177572 ING SUGRE JENABLE HEM WGNT
B2733¢ 008682 242020 kster  MIPL VIRTURY2) IVIRT42e (kSP) &
837340 014708 178432 Moy PSW,RLp ySAVE STatys RESULT
207344 0BSPRT 177572 CLR 0#3RY 10YSABLE MEM MOMY
207382 022786 001082 4 #KPTRe2,KSH JCHEEK $HAT STACK POINTER PQPPED
2BT3%4 201403 BEQ Veé .
297336 0080CD KL T {ERROR1 INCORREC? sfick #TR
207360 122700 0B420¢ cHPB #REGeZ ,R10 FEWEEK STATUS RESULT
237364 001484 BER o*d .
207366 202020 HLT fERRORY INCORRECY STATUS RESULY
2973%3 7@3737 217002 ST SRRYSe2 1EHECK RESULY
2973%4 001491 (1% o4
2387376 002008 HLY FERRORY [NCORRECT RESULT
037430 104009 sCOPE
10M&?
237482 012737 D123 177776 Mov #KMePSH, aEPSH  JKERNEL MODE| |1 PREV SUPER MODE)!
087410 212716 4177777 MOV #el, (KSP) fPUT #s1 ON KERNEL STACK
087414 012702 000002 MOV #2:R2 JLOAD INDEX REGISTER
207428 012737 0ég0e@ 001040 MoV #YIRT,®4TENPS4  [LOAD ADDRESS
837426 203837 047090 CLR SIFHYS JPRESEY DATA
807432 005237 177372 INC S4SRE JENABLE HMEM MGMT
027436 006672 001206 Kst7y  MTPI STEMP#2(R2) {VIRTe1kSP)+
207442 208837 177392 cLR SXSR? iDISABLE MEM MOM?
027444 003237 517049 INE S¥PHYS JCHECK RESULT
207482 021401 BEQ 4
297454 0POBRE WL T JERROR] INCORRECY RESULT
097496 124009 sCoPE
JTEST THAT MTPL CAN LOAD SUPER {11 SPatE
10M»2,PC
007460 £12737 810000 477776 MOV WKM«PSH,a¥PSW  [KERNEL MQDE!!1:PREV SUPER MODE}!
Bp7466 012716 B87S@2 MOV WKS118A, (KSP)  JPUT NEW PC ON STACK AS BATA
207472 005237 177872 INC 4SRE JENABLE MEM MGMT
097476 DPSSET Ksiigi MTPL 44 [PEeiKSPIe
297500 000000 HLT JERROR! M?PL DID NOT LOAD NEW FC
227502 K5110A1
29752 005937 177572 CLR #NSRE IDISABLE MEM MGMT
287506 104200 SGoPE
1DM=2,PC
867512 212737 @igeed 177778 MRV #KMePSH, e#PSK  [KERNEL MODE!]!,PREV SUPER MODEL!
287546 012716 177777 MOV #w1, (KSP) {POT #ey ON KERNEL STACK
8g7522 012737 0@7542 008230 MOV #KS111A,m#MMVEE JLOAD MEM MGMT ERR VECTOR
ag7530 003237 4177332 INC #4SRE JENABLE MEM MGMT
207534 906627 KSiiLy MTPY (PCy* J(PCIea(KSPI 4, SHWOULD ABORY
227336 209808 HLT JERROR! DID NOT ABORY AND #C DID NOT
JAUTO INCREMENT
827540 709809 HLT IERROR] DD NOT ABORY
poY542 KST1LAl

2pT542 BB5837 4177572 CLR *#3RE JDISABLE MEM MGMY



PORLL/49 MEMORY
BOEKTEA

237546
27532
207554
2¢75%8
297564

297546
207874
8876088
297684
BY7418
287614
297620
207424
2a7430
207632
27634
ep7640
Pgr642
287644
287632

0076%2
287660
237682
BaYa6E
0087674
007700
ogr702
seYIR4
297724
0087710
227714
237720
07722
097724
297732

207734
287742
207744
2977%2
2977%6
207762
207764
207770
207774
012008
210002
819294
2189190

PDRL1/45 MEMORY
BCKTDA

gim@L2
812214
212920
210922
212924

810026
210034
P12040
010846
2122%2
0100%6
10962
212066
210272
81,0974
81ep%6

010102
910106
p10112
010114
210122
8101264
218132
210134
0108138
010142
010144
012150
218182
610154
818160
012162
012164
210178
g18172
10174

MANAGEMENT

222704
opL4ny
708022
212737
ip4ade

812737
12746
205037
929237
006637
016700
225037
122700
291401
220000
023267
001401
202000
005087
184080

712737
205016
016722
212737
205237
206647
202000

205037
010267
0227026
204421
2pg00e
812737
104000

742737
285016
012767
Pp823%7
egear?
BBa6aT7
216703
205037
#2276
opi4ely
pRB220
122703
opieoy

MANAGEMENY TES?

220008
283737
eoi4gy
sgo0de
104000

912737
812716
712737
2950837
008237
206677
299037
893237
0940y
LITELT]
104900

212737
012746
rA5046
012746
212737
208237
206606
286636
epses?
106504
022714
001403
02900
203737
091401
20900
022706
[LEST-2Y
200000
104002

ecioss

pee5i2 200250

214008 4177776
177777
(2% L]
177592
242202

po4BLe
007140
172126

olooed

poBRy2
207734
177572

177774

opo230

177972
177784
poLosé

o08512 0p8230

2iB340

177797
177572

e3e8208
178008
177572
poLoe2

177776
sa7ase

o0e34s

OCKTD=A

BiTeas

Bi00@0
177777
240204
217084
177572
178722
177572
2947304

177778
ozL004

gl4000
242000

040008
177737
1773%2

177776

847008

177572
240200

g47200

[12¥1 1)

TES? DCKTDwi

MACYL1, 644 24wAiPRwY2 18i85 PACE 31
cHe UKPTRR2,KSB JORECK THAT STACK PTR WAS PUSHED TWICE
BES ed )
HLT ! SERROR! INEORREC? STACK PTR
MOV UMMERR; BEMNVEC
sCoPE
10Ma3,PC
MOV WPSM4REG, #4PSW  SKERNEL MODEIL],PREV supzn NoDE!!
Moy Huy, (KSP) JPOT #ey ON KERNEL STAC
CLR SHPHYS
INC ¥SRD iENAnL: MEM MGMT
KSi12i MYPI S#VIRT iVIRYa KSR+
MOV PSH, R1D 1§ive SYATUS RESULY
CLR wESRE 1DISABLE MEM WGMT
cMPe unzsau.n:a FCAECK STATUS RESULY
8L o4
HLT ! JERRORI  INCORRECT STATUS RESYLT
INC PHYS JCAECK RESULT
BEQ R .
KLY JERROR! INCORMECT RESUL?
eLR PSW
SCOPE
1DMu4, RO
MOV HKMePSM, 05 JKERNEL MOOEID}!,PREV SUP!R MopE(!
CLR (K3P) {PUT #8 ON KERNEL §TAC|
MoV KS11Y,R2 18ive MiPy INSYRUC?IQN
MOY WKSIL3A, R#MMVEE (LBAD MEM NGMT ERR VECTOR
INC #83RE [ENABLE MEN MGMT
KkSi131 MTPI (PC} jelPC)s(KSP)®, SHOULD ABORY
HLT TERROR) FAILED TO ABOR?
ksti3a1
CLR 43R JOYSABLE MEM MGMY
MOV R2,K8]13 JAESTORE INSTRUCTION
c:; #K:TI-Z.KSF ICRECK STAGK PTR
B *
HLT ! FERRORT INCORREC? STACK TR iFPER ERROR
MOY WNMERR , 9UMMVEC
scort
10Me8,PC
MOV WPSHEPRTY7 [ 0sP8H JKERNEL MODE!}!, PREV SUPER MODE!!|
CLR (KIP) JPUT #8 ON KERNEL STACK
MOV #el ,PHYSe4
INC o#3R2 JENABLE MEM MGMT
sce
KSfids NTP] V]RTed qv%ﬂ'iih(KlP)‘
MOV PSW,R3 vz statys R:s LY
CLR #ASRE 3 an MEM M
cMP PKPTR$2,K3P EEK fHAT sv;c« PR POPPED
[13] .4
T ! JCAROR1  INCORRECT STAGK PTR
CHPD  SPRTY7#34{;RS :ca:ex STATUS RESULY
[ 11-] 1)

MAEYi1\614 21mAPRay2

KLT

}0Mu7,2C

LEREL]]

SUPHYSe 4
oé

AKMSPIM  aupgy
#ol, (K3P)
.VzRTtQ.l'fENP
MBFHYS+4

S#3RY

PTEMP

#RSRY

C#PHYSE4

e

18198 PacE 32

FEMROR!  INCORRECT STATUS RESULT
ICWECK RESUL?
fERROR!  INCORRECT RESUL?

JKERNEL MODE1]1,PREV SUPER MODE!!
[PUT #o1 ON KERNEL STACK

1L,0AD IDDRESS

LPRESEY DATA

LERABLE MEM MGMT

FVIRTeda(KSP)»

{DISABLE MEM MEMY

FONESK RESULT

FERROR {NCORRECT RESUL?

JCHEEK THAT NTPI CAN SEY SUPER STaZK PPR & PUSH DATA ONTO THE SUPER STACK
MOV

MoV
CLR
wov
MOV
INC
MNTRY
TRy
CLR
MFPD

KSt161

#PSMeREG, ORPSH
#VIRT,=(KSP)
w({KSP)
WVIRT,; = (KP)
Wal, tePHYE
SHSRY
ssP
S(KSP )¢
#H3RD

»
AVIRT (KSP)
el

ONPHYS
1

#KPTRe2,KSP
e

R

FKERNEL MOBE!}!+PREV SUPER MODE!!
§PUT DAYA ON THE STaCK

JPRESE? DATA ON THE 3TaCH
JENABLE MEM MGMT
{88P+ (RSP} o
IVIRTwlKSP )4
{QISABLE MEM MBMT
JGET STACK PTR
JOHEEK THAT MTP

JERROR]  NTPD SSP FAILED YO SET STACK PTR
icncsk THAT MTPD a(KSP)+ AUt £QRe

JRECT BATA ON THE SUPER $TACK

JENRORT MTPD  ®(KSP)e FAILED

SCHESK KERNEL STaCk PTR

FERROR] INCORRECY STACK PTR AFPER TEST

SSP SE? SUPER STACK PTR



#gr%&(ﬁ MEMORY MANAGEMENT TCSt DCKTDeA MAEYL1,614 2i«APR=72 18)38 P*AGE 35
BCKTC

JITESTS KUIBeKUI46 TEST THE MTP lNSTRUleGN KERNEL MODE, PREV USER MODE,
JTEST THAT MTPI CAN LOAD A GENERAL REGISTER (R2)

PiP176 012737 030348 177779 MOV BPUMSPRTY?, s4PSH JKERNEL nnazm.bnev USER MODE!!
£i8204 PEBRL6 CLR (KSP) §PUT #8 ON KERNEL STACK
010206 012782 177777 MoV #ni,R2 {PRESET REGISTER
pig2i2 205237 1778%2 NG VSRR SENABLE MEM MGMT
019216 008602 kulai  MIPL R2 SR3«(KSP) s
019228 016733 147352 MOV PSH,R3 §SAVE STAPUS RESULT
210224 00%937 177372 cLr *i#SRE JOISABLE MEM MGMT
P40230 022706 ©PL062 CHP ¥KPTRe2,KSP JCAEEK THAT STACK POPPED
210234 02142 BEQ 1ed
P1P236 0ROOTO HLY JERROR1 INCORRECT STACK PR
210248 122703 OBO344 tMPB WPRTY742Z,RY ;cu:cn STATUS RESULT
PL0244 001401 11 o4 . _
pi0246 C0CO0Q HLY {CRRORY INCORRECY STATUS RESUL?
010290 205702 ST R2 JCHECK RESULT
210292 004404 BEQ 1.4
P10284 02000¢ HLT JERRORL  INCORMECT RESULY
018296 104008 sGopE

JTEST $HAT KERNEL CAN LDAD USER /{7 ACBRESS (VIRY)

10Mag

120000 VIRYsL20202 JUSER VIRTOAL !if/ ADDRESS FOR THESE PESTS
217200 PHYSa17200 JCORRESPONBING PHVSICAL /17 ADBRESS

Pi2z60 212737 236028 177776 MoV UKMaPUM, 04PSUW  [KERNEL HMODE!1].PREV USER MOBEI
030266 005016 CLR (KSP) fPUT #8 ON KERNEL STACK
pi0z79 012702 120000 MOV #VIRT,R2 IR2sVIRT AGDRESS
pLE274 212737 177777 pAT20R MOV Kul,P¥PHYS JPRESE? BATA
010382 085237 177572 INC #¥SRE JENABLE MEM_KGMT
g103g6 0p0277 sce
210310 006812 Kutir  MIPI (R2) [YIRTe1KER) S
P103i2 C16703 167462 MoV PSW,R3 §SAVE afatys RESULY
210316 00%937 177572 CLR #89R0 $0ISABLE MEM MEMY
012322 @22706 0BPLD42 cHP #KPTR2,KSP JCHEEK THAT STACK POPPED
210326 201404 BEQ Ty
910332 220000 WLT JERROR| INCORRECT STACK TR
210332 122793 000025 CMPB #E+C,R3 JCRECK STATUS RESULY
010336 201401 BEG Vo4
210340 0090€2 HLY JERROR| INCORRECT STATUS RESUL?®
212342 003737 817200 ST “#PHYS JCWECK RESULT
218346 001403 8EQ X )
8403%¢ 020020 HLT JEAROR| INCORRECY RESULT
010352 1p4p00 SCOPE

10Ms2
912394 012737 034200 17777E MOV #RUNSREG, #APSW  [KERNEL MQDE!]!,PREV USEA MOBEI!
212362 ©12716 177777 MOY Wal, (KSP) {POT #o1 ON KERNEL STAOK
218366 012702 120000 MOV #VIRT,R12 JRi22VIRT ADDRESS
?L03%2 2PSpYT 217200 CLR SBPHYS {PREIES DATA
010376 00%237 {77572 INC *8SRY FERABLE MEM MGMT

pnué/u MEMORY MANAGEMENT TEST DCKTODwA MAGYLi)614 21sAPRe72 18198 MAGE 34
A

peKT
210402 006622 Kutai  MTPI (Ri2)e FVIRTe RSP
210404 005237 177572 CLR #43RD {DISABLE MEM NGMT
61041p 005237 0417200 INC PHPHYS FCRECK RESULT
210414 0PL401 BEQ ]
pi04is6 200900 HLT fERROR! [NCORRECT RESULT
03,0420 222702 120002 CHP NVIRT#2,R12 JOREEK aUTO=INCREMENT
010424 001404 BEQ (.4
P19426 0BOEOP HLT JERRORY AUTOINCREMENT FAILED
Pi0430 008267 167342 CLR PSW
010434 104000 o SCOPE
1OM=3
B10436 012737 0308348 177776 MOV num!k'rw.unu IKERNEL MOBE|!!,MREV USER MODE1!
B1P444 L2716 177777 MOV Wel, (KS (PUT #e1 DN KERNEL STACK
210458 912702 03{004 MOV HTEMP, Rz JLOAD INDIRECT ADDRESS
?10454 012712 120004 MOV uvznru,um n.uab ADDRESS
018482 ER5037 017204 CLR PEPHYSH4 SPPESEY DATA
010464 005237 177572 INE *#3RY l:NAéLz MEM MGMT
BLR47E 006632 kulsi  MTPI #(R2)* [VIRteda (k3P
210472 003037 177372 CLR o#SRD sDYSABLE NEM MGMT
P10476 0905237 017204 INC SUPHYS w4 JCHECK RESUL?
P12502 001404 BER Ll .
210504 290200 HLY JERRBRI INCORRECY RESULT
210506 104020 8COPE
J1OMud
216519 012737 0232080 177776 MOV #KMePUM, 0888W  JKERNEL MODE!I[1,PREYV USER MOBEI!
210516 005016 cLA (KSP) {PUT #® ON KERNEL stack
P10%20 012704 120082 MOY #VIRT#2,04 1LOAD ADDRESY
210524 012737 177777 17202 Mgy Wei, 0EPHYS |PRESEY DATA
210532 293237 177372 INC ##SRO JENABLE MEM MGMT
0108536 006644 Kul4r  MTPI =(R4) IVIRT=tKk3P 1+
210549 ©5037 177572 CLR ##SRE JOISABLE MEM MOM
P1P544 C22704 120000 [1id #YIRT,R4 JEHECK Auro-uzuatnzm
210558 901404 BEQ (.4
218582 200000 HLT JERROR! AUTO=DECREMENT FAILED
p105%4 005737 0A7200 ST PHPHYS JCHECK RESULT
210540 0P1424 AEQ Y]
£10562 000809 HLT JENRBR] INCORRECT RESULT
B18584 104920 SCOPE
(LT
010568 012737 @34000 177776 MoV #PUM+REG, 8#PSH [KERNEL MODE!!}.PREV UBER MODEII
210574 @12746 177777 MOV wel, (KSP) .pur #ei ON KERNEL STACK
010600 P12702 B2L0i0 MOV HTEMP4,RL2 JLOAD INDIRECT ADORESS
010604 012767 120000 170174 MOV WVIRT, TEMP&2 JLOAD ADDRESS
P18612 0B5237 Bi7T200 CLR PHPHYS JPRESE? DATA
210616 083237 177572 INC *¥SRO JENABLE MEM MGMT
040622 ©B6652 KUis1  MTP] ae{R12) IVIRTetkSPI+
810624 005237 177572 CLR s#3RD yDYSABLE MEM MGMT
010639 PB5237 017200 INC *#PHYS FCRECK RESULY
010634 0D140% BEQ Y
210636 20CE0D HLY JERROR1 INCORRECY RESULT
210647 205067 167132 CLR PSW

210644 104200 5COPE



oCK

PDP11/4% MEMORY

DK YDA

810646
010654
210696
210562
210670
10674
2107080
218724
218710
018714
810716
810720
910724
210726
2107382
BLP734
812736
812740

210742
212752
210754
018742
010766
230772
010774
211002
2110086
811912
011014
P11pi6

P1i920
P11p26
2ii@s2
011236
211p4g
21442
giip42
211046

211030
211056
811062
211079
211274
g11076

211100
211182
211182
211186
211132
211114
211116
211124

211126
P11134
211140
011144
f111%¢
211154
211148
211164
0131170
#11172
211174
211200
211202
211204
811249

Pii2i2
811220
gi1222
811226
211234
B11240
011242
211244
Dil244
g112%0
2112%4
B1i262

011264
211272
211274
211302
011306
211310
211314
811320
211324
611339
211332
214334
211340

212737
Pa%0L6
212792
21,2767
295237
296662
216700
299037
022706
231401
930008
122700
AgL40y
200000
305737
ogieny
2008000
184000

12737
212746
012782
212737
705037
205237
006672
o08837
085237
091491
220209
104009

212737
P1271¢6
295237
206407
apago0

203037
104290

232737
212746
212737
309237
206627
209000

MANAGEMENT TES?® DCKTDed

203837
22726
28148,
2008
212737
194000

212737
712746
205037
29%237
206637
16780
205037
122700
221401
a00e00
205267
221403
090000
005067
124p20

212737
285014
246702
212737
o@5237
Bpes4T
0800

205837
210267
232737
104008

342737
[LL13Y ]
12787
288237
oea277
nR6se7
216783
2psp37
222728
201424
208000
122703
201401

234000

200092
177777
177892

120000
167072
177892
001062

004004

217202

230298
7

217200

238000
814042
17757

177592

832002
177777
eiiie2
177372

177892
201096

eposi2

834008
177777
17200
177572
120000
148616
177352
204010

[ 1LY 1]

166586

230208

202032
811244
117572

177572
177784
FLLEE!

p30340

177777
177572

12647p
1664%6
177572
eoL082

202345

177776

226312

177778

soLoLR

177776

177774
280258

seo2se

17777¢

177776

208250

o225

177776
ep37e2

PDP%%/‘S MEMORY MANAGEMENT TESYT DCKTOsd MACYL1,614 24=4PRe72

[(RGLL

Kule

10Ma?

KUi71

Hl
SCaPE

1TEST THAY MTPL
lDHll.PCM

kUi :TFl
KUlipal
[

10Ms2,PC
L]

KUtLLi

MABYLL, 614

Kutidai

10Ms3,PC

kuti2y

10Mu4,PC

KUi1sy
KUf13A1

10Me6,PC
M

Kuli4)

184158

WPUMSREG , O4PSH
(K3p)

#2,R12
#el,PHYSH2
oSRE
VIRT{RL2)
PSW,RL2

*iSRo
SKPTRY2,KSP
Y

MREG#E,R1P
4

CRPHYS#2
L

WKN4PUN, oRNSY
Wi, (KSP)
#2,R2

AVIRT, ®RTEMP¢
OWPHYS

*#SRY
OTEMP#2(R2)
S#SRP

oSPHYS

Rl

PAGE 38

IKERNEL MODE]]1)PREY us:u HOBE})
iP0T #8 ON KERNEL 8%TaC

1LOAD ;no:x REGISTER

IPRESE? DATA

JENABLE MEH MGMT

:v*n?‘i-tx!P)*

iSAVE €tatus RESULT

1OTSABLE MEM MOMT

JCHEEK THAT S9TACK ROINTER POPPED

LEAROR! INCORRECY STACK PTR
»cn: K STATUS RESULYT

JERRORI INCORRECT StAtus ResUL?
ICHECK RESULY

JERROR! INCORRECY RESULT

IKERNEL MODEL]14PREV ussn HOBES S
JROT wei ON KERNEL STAC
JLOAD INDEX REGISTER
;LDAB A0DRESS
IPRESE® DATA
JENABLE MEM MGMT
IVIRTe (KSP)+
10]SABLE MEM HGMT
JCRECK RESULY

JERRORY INCORRECY RESULT

CAN L0AD USER !1/ SPaCE

EKMLPUM, 0OPSH
WKUILOA, (KSP)
[T+ ]

1

#¥SRE

EKMaPUM, #8RSY
#al, (K3P)
WKUI11A, 0dMHVEE
#4SRD

P+

*#3RT
IXPTRW2, KSP
it

BMMERR ) ¥MNYEC

WPUMSREG, #dPSH
#al, (KSP)
OUPHYS

*¥SRD

OEVIRY

PSW,RyD

okSRY
WREG#N,R1@

L]

PHYS
L

PN

:K”*FUM.OIﬂSH

KU113
uxuxzal.ounnvta

-(PC>

W¥SRD
R2,KUIL3
WHMERR [ 8aMMYEC

?:UM‘PRTYT.!#PSH

#ul,PHYS+4
M#SRD

VIRT+4
PSW,R3
®ESRP
IK:TRbZ,KS’

#PRTYTe24CR3

i

{MERNEL MOBE1!1,PREV USER HOBE!!]
{PUT NEW PE ON STACK AS BATA
JERABLE Mfﬁ HGMT

[PLe(KSP

TERRORY N?Px DID NOT LBAD NEW #C

FOUSABLE MEM MGMY

iKERNEL MODE!}{ PREV USER MODE1!
IPUT #e1 QN KERNEL STACK

[LOAD MEN MGMT ERR VECTOR
JENABLE MEM MGMT

J(PCIem{KSP)e, SHOULD ABORY

iEﬁROR{ DID NOY ABORY ANG PC DYD NOT
N

TAOTO=INCREMENT

2iAPRe72 18188 MAGE 36

FEARORI DID NOT ABGRY
iDISABLE MEM MGMT

JOHEEK THAT STACK PTR WAS MUSHED TWICE
JERROR! INCORRECT STACK #TM ON ERROR ABORY

K!RNEL MODE!} | ,PREYV USER MODEI}
FPUT #e1 ON KERNEL STACK

JENABLE MEM MGHMT
{VIRTe KSR+

ISAVE 8TARUS RESULY
101SABLE MEM HGMY
JGRECK STATUS RESULT

JERRORT INCORRECY STATUS RESULT
JCHECK RESULT
JERROR| - INCORRECY RESUL'

lKERNEL MODE!|1:PREY USER MOBE(]
PUT #B ON KERNEL STACK

slv: MTPY INSTRUCTION

lgaan MEM MGMT ERR VECTO®

JENABLE MEM MGMT

ilPE)p(KSP) e

JERRORI FAJLED TO ABORY

JOYSABLE MEM MGMY
JRESTORE INSTRUCTION

FKERNEL MODELI1.PREV USER MODEI}

§PUT W8 ON KERNEL STACK
TENABLE MEM MGMT

FVIRTe4a(KSP)»

JSAVE SYATUS RESyLYT

fOISABLE MEM MOMT

JCREEK THAT STACK PTR POPPED

J1ERRARY INCORRECT STACK PTR
JCHECK STATUS RESULY

rd

7 A



FDP11/O5 MEMORY

DCXTD

D

211342
011344
211388
11382
014354

211396
211364
011330
811376
211402
211496
211412
P14416
914422
211424
211426

214432
211436
814442
013444
211452
211426
211462
213464
011466
811472
211474
214500
211502
213504
011519
011512
B11514
81152¢
211522
011524

B11526
011534
211542
B2145%2

211596
211544
214566
211572
211576
211600
211604
211610
211614
231656
211628
211624
211626
211630
211632
211634
211636

011640
B11646
911632
211694
011662
211666
p11670
011472
011676
B117¢2
211706
211749
g11712

MANAGEMENT TEST DCKTO=A

020002
208737
eoiecs
200020
104008

012737
812746
012737
295037
005237
836677
095037
85237
egi404
200008
104900

212737
012746
805846
212746
012737
009237
208606
806636
105037
198506
822716
201404
208900
095737
poi401
gaope
022706
204423
09000
104990

212737
012737
212737
012767

220200
217108

212737
2095016
912702
ro8237
186622
316703
205037
222726
291401
200090
122793
201401
200020
2053702
281403,
LLLTED]
184900

212737
295016
012788
812737
295237
opp277
106612
816783
803237
022726
npi401
0000080
122723

oLr224

p30000
{77797
120004
L7204
177572
167372
177572
[2%41.0)

234200
izo002

120299
177797
177872
177592
120008

017200

084056

246216
[JALLL]
877426
p07629

250340

177777
1775%2

166192

177572
gosra2

pee3se

250008

2209800
177777
177572

166100
177572
ege7e2

308005

17777¢%
peio04

177774

017209

172200
172220
172236
160520

177776

1777768

917108

MACYLL, 614

KLY
AeM
aEQ
HLT
SCOPE

[ ]
$OMu?,PC

Kulisi

MOV
bd'M

21*APRe72 18j58

QUPHYS44

Ry

WKMSPUM, 0#RSW
ded, (KSP)
#YIRT 4, 08EMP
.#PHYS*4

PH#SRZ

efENP

®#SRO

SHPHYSH4

Ld

PAGE X7

JERRCR! INCSRRECT STATUs RESULT
JCREEK RESULT

JERROR{ JNCCRRECT RESUL?

JKERNEL MODE!!1,PREV USER MODEL!
§PUT #a1 ON KERNEL STack
fLBAD ADDRESS
JRRESEY DATA
;ENAng MEM MGMT
IVIRT44e (KSP) ¢
JOYSABLE MEM MOMY
JCHECK RESULY

JERROR INCORREET RESULY

ICHECK THAT MTP[ CAN SET USER STACR PTR & PUSH DATA ONYO USER STACK

Kuf16i

#PUMSREG, PPSH
WYIRT =(K8)
«(KSP)
FBVIRT u (188
Al OUPHYS
#4SRZ

usP

Q(KSP)+

e#SRE

use

#YIRT, (KSP)
o4

PRPHYS

Ly

#KPTRe2,KSP

.4

JKERNEL MODE!!!/PREV USER MOBEI!
iPUT DATA ON YWE STACK

(PRESEY? S¥ACK DAtA
ENABLE HEM MGMT
UsPe{RSP)
;Rf.tKSPgo
SABLE MEM MGMT
stT USER STACK PTR
CEMECK THAT MYP! usP SET USER STACK PTR

JERROR] MPP1 USP FAILED

JGHECK THAT MTP1 o(KSP)# PUT THE
CORREEY DATA ONTD THE USEM STiCK
E®RARY MYPL  @(KSF)4 PAILED

CREEK KERNEL STACK RYR AFTER PEST

JERROR! INCORRECY KERNEL SPACK PTR

Pg:#é/45 MEMORY MANAGEMENT TES® DCKTDwA MAZYi1)614 21wAPRe72 18188 PAGE 38
A

IBEGIN TESTING IN SUPERVISARY MoBE
INOTEL ALL HLT (HALT) INSTRUCTIONS WILL TRAP T8 LOG 4, THE PROGRAM WiLL

FALLON THE TRAF,a

SYUST THE PC

ANG RTTURN T8 THE MLT IN KERREL MODE, THE

ISUPERVISORY STAGK POINTER 13 WO® AFPEETED BY YHIS TRAP, TWE SUPERVISORY
ISPACK POINTER I8 AT PHYSIZAL 2sd0

JSTARY TESTS IN SUPERVISORY MOOE
$LOAD suPERVISORV MEM MGMT REGISTERS AS REOUIRED FOR TESYS'
9145%4022430+0WN+RU, 26SIPORD JLOAD SIPDRE RW,DWN 115 BLOCKS

ssos

73

nov #1040 ABBLUPERW, PESDRPDRY JLOAD SDPDRP RW,UP 14 BLOCKS
MOV #2D0i4ln-400¢uﬁtﬂu.llSBlDR’ FLOAD SDRDRY Ru,UP 200 BLOCKS
MoV #7600,3DPAR? §170 PAGE
JTESTS SSPeSSL8 TEST THE MYPD INSTRUCTION IN SUPERVISORY MODE, PREV SUPERVISORY MOBE',
VIRTN20200 [SUPERVISOR V]RTUAL /D! ADDRESS FOR THESE TESTS
PHYSRLTi0Q JCORRESPONDING SUPER PWYSIBAL /D’ ADDRESS
17EST YHAT MTBD CAN LOAD A GENERAL REGISTER (R2)
MO USMePSMUPRYY?, 04PSW 1SUPER MODE|1],PREV SUPER MODE!!
CLR {SSP} JPUT #B ON SUPER STACK
MOV kel ,R2 yPnESE? REGISTER
INC S4ERD JENABLE MEM MGMT
MTPD R2 JR2={SSP) %
MoV PSW,R3 JSAVE 8%7AtUS RESUL?
CLR s#SRE D!SAaLi MEM MGHY
C!; #SPTRe2, 9S8 JEREEK THAT STACK POPPED
8 1}
HLT |EMROR1 _INCORRECT STACK PR
gg;e WPRTY?+Z,RY JCHEEK STATUS RESULY
4
HLT ' JERROR] INCORRECT STATUS RESUL?
TST r2 SCNERK RESULT
BEQ o4
HLT JERROR] INCORRECT RESULY
SCOPE

1TEST THAT SUPERYISOR CAN LOAD SUPER VIRTUAL [D! ADDRESS (VIRT)

10Ma2

ssii

MOV
CLR
MoV

HSMEPSH, eHPSYH

#SPTR+2,55P

#Z+C,RI

SSUPER MODE!!{PREV SUPER MOBEL!
{PUT #4 ON SUPER STACK

jR2aVIAT ADDRESS

JRRESE? DATA

JENABLE MEM MGMT

VIR {SSPI+

ySIVE STATUS RESULY
JOISABLE MEM MGMY

JCHECK tHAT STACK POPPED

JERROR| INCORRECT STACK PfTn
JCRECK STATUS RESULT

r



PUPli/AS MEMORY

ook

811748
811722
214722
211726
211730
211732

211734
211742
011748
211792
811769
611744
o147%¢2
2314772
211776
212pd2
212904
212086

212038
212016
232822
212026
912034
212942
012044
012046
212852
212956
012068
212082
83,2066

012870
212976
2121p2
212106
212114
212123
012124
212130
212134
212142
212142
212144

212146
$12194

11745 MEMORY
DA

812168
212164
812178
2312172

812174
212174
Bi2208

812202
812210
012244
912220
312224
212230
212234
912240
242242
212244

012246
012254
0122%6
012264
912270
812272
212276
212302
012306
812342
832314
21234¢
042322
012324
212326
012332
2312334
012338

012340
812346
0123%0
212354
812356
012342
212364
012360
212372

MANAGEMENT TESY

201404
aaoaee
023737
001404
agpeoe
i04p20

212737
0127146
2127022
012737
205037
sgsey?
106632
2050837
095237
P@iagy
eoseee
104000

212737
212716
012792
012767
205037
285237
106652
005037
25237
2914081
0900802
203267
104020

a12737
242716

zim7E
232774

12737
205037
095237
106672
095837
025237
egiqcy
920823
104008

212737
212716

MANABEMENT TES®

223237
ag5237
106607
222002

225237
igdgo0

012737
012716
05237
285237
106637
993037
223237
201404
298000
104002

242737
203948
012767
205237
280277
186667
216703
25937
222706
0@1401
228000
122703
00140
ETTLT]
08737
201404
209088
104009

212737
223816
095237
184808
205037
205726
081401
Tl
igépte

817100

230340
177777
028000
020004
917104
177522

1775%2
217184

54080
177797
220804
020080
217400
177592

{77872
217100

165710

p52000
177737
se@ag2
820000
817&29
177372
LHIIH
177572
917108

032000
12174

g12172
1773%2

177572

258000
{1
817100
177592
0202800
177872
217108

250348

177777
177572
BR35g6
165474

177532
809782

220349

47104

254000
177872
177572

DCKTD=4 MAZYLL, 614

177776

oL171e@

17777%

oR%046

177778

217104

177276

DCKTDw)

1777746

177776
po4620

1777768

10Mu3

$92i

104058

$S$3

10Me?

SS4t

ITEST THAT MTPD

BEQ
WL Y
ST
BEQ

HLT
score

tOMey,PC
MOV

MAdYiL e

CELE]
8394y

s8Ici

10Ma3,PC

$Set

10M=8,PC

5§37

~oy

2i=APRwY2 18198 PAGE 39

Y

JEARORY INCORRECT STATUS RESUL?
SAPHYS JCHECK RESULY

.4
JERROR| INCORRECT RESULY
HSMePSHLPREYYT, 4P _JSUPER Moal‘l!.PlEv SUPER MODE1}
#ey, (53P) {POY #a1i ON SUPER STACK
#VIRT,R2 fLOAD INDIRECT ADDRESS
#VIRT+4,08PHYS [LOAD ADDRESS
PEPHYSH IPRESE? OATA
PWSRY FENABLE MEM MGHT
*{R2)e IVIR*e4u(SSPY
43R JOYSABLE MEM MGMT
ORPHYS#¢ JCMECK RESULY
e 4
FERROR! INCORRECT RESULT
HSM&PSHORES, PAPSY ,_ISUPER Hoot}xx.Pn:v SUPER MODET!
¥si,(55R) iPOT va; ON SUPER STACK
#YIRT#4, RYS {LOAB INDIRECT ADDRESS
AVIRT,PNvSi2  jLoAD iooRess
sErHYS JPRESET DATA
#4SRD ]ENABL! MEM MGMT
eu(RL2) R¥«1SSPYe
e#SRY ;u SABLE MEM MGHT
SHPHYS JERECK RESULT
ol
JERROR] INCORRECT RESULT
PSW

WSMSPSM, 0#PSH  ySURER MODE!!!,PREY SU:E. MOBES!

Hel, (§5P) §PUT #ei ON SUPER Stac
#2,R2 TLOAD iuuz: REGISTER
#YIRT, euPHYSd ILBAE iponRess

SIPHYS {PRESE® DATA

®#SRE JENABLE MEM MGMT
SVIRT42(R2) (VIRTeISSP)e

S¥SRD 101SABLE MEM MGMT
S#PHYE YCHEEK RESULT

R

TERROR| INCORRECT RESULT

CAN LOAD SQPERVISOR /0! SPACE

WSMePSH, agPSH isuPER HO?’!II.PREV SURER MODET!
#SS5C, LSSPY iPOY INgR! PC ON S?aCK

7

14 24eAPRe72  1B|S8 PAGE 4P

eLR
INC

MtPQ
HALT

LR
SCOPE

SCOPE

045534 TRUT WALT FOLLOWING MTRD
S#SRE JENABLE MEM MGMT
[ 44 jPEe(SSP)e

JENRORT NTPD DJD NOT POP WORD OFF2
FSTALK & INTO PC

#4#SRD TOYSABLE MEM MOM?

WSMePSM,a¥@SN  (SOPER MODE!!!,PREV BUPER MODEL!

Wel, (SSP) {POT May ON SUPER STACK
S4PHYS
*ASRE JENABLE MEM MGMT
MBVIRT IVIRTeSSP)e
PSR [DISABLE MEM MONY
MIPHYS [CREEK HAYT DATA POPPED %0
Y JCORREET ADDRESS
JERROR|
#IMSRSMAPRYIYT, 0UPSH JSUPER MODE111,PREY SUPER MODE!!
{SSP) JPUT #8 ON SUPER STACK
#Hel PHYS+4
#USRE TENABLE MEM MGMT
VIRT+4 IVIRTS4e(SSP )+
PSK,R3 §SAVE STATUS RESUL?
S#SRA lD!SABL$ MEM MGMT
¥SPTR42, 58P JCRECK THAT STACK PTR POPPED

el
JERROR! INCORRECT STACK PTR
#PRYY74Z4C RS |CQECK STATUS RESULT

4

' FERRORI  [NCORRECT STATUS RESULT
PHPHYS 44 JCHECK RESULT

Y

SERROR| INCORMECT RESULY

1CHECK THAT MTPD CAN SET STACK PR

ssigl

WSMePSMeREG, 8#PSW JSUPER MODE1!}PREV SUPER MODEI!
(SSP) JPUT #8 ON SUPER STaCK
SHSARD JENABLE MEM MGMT
sSP :ssr~(ssp;-
aESA? {0YSABLE MEM MGMT
sSSP JCHECK STACK PTR
)
JERRORI

Y&



DgP%é£4§ MEMORY YANAGEMENT TESY OCKTDmd MACYL1)614 21=APR=72 18153 PAGE 41
DeK

ITESTS SUP=SUT TEST THE MTPD INSTRUCTION IN SUPERVISGRY MOBE, PREY USER MODE,
JTEST THAT MTPD CaN LOAD A GENERAL REGISTER (R$2)

812372 212737 Q74200 177776 Moy BSMePUM«RES, oNPSY JSUPER MODE]!1,PREV USER MODEL]
0124pp 012716 177777 MOV #el, (SSP) FPUT #s1 ON SUPER STACK
pi2404 GRS@e2 ) CLR RL2 {PRESE® REGISTER
012486 M@B3237 177372 INC #¥SRY JENABLE MEM MGMT
2124i2 000277 sce
P12414 108602 suei uIPD Ri2 xRIZ-(:SP;
012416 016703 165334 MOV PSH,R13 JSAVE STATUS RESULY
012422 095037 1775%2 CLR a¥SRY iDISABLE MEM MGM?
012426 122703 004911 cHPB #REG#N#C,R{3 JEWEEK STATUS RESULT .
212432 0@i4d1 8EQ R
£12434 090200 HLT JERROR ]NCORRECT SYTATUS. RESULT
812436 295202 INC RL2 JCHEEK RESULY
212448 001404 BEG Y
912442 0PEQ20 HLTY JERROR! INCORRECT RESULT
£12444 124200 SCOPE .
JTEST THAT SUPERVISOR CAN L0AD USER /D! ADORESS (VIRT)
[LLEY
100902 VIATa1Pp228 JUSER YIRTUAL D’ ADDRESS FOR THESE *ESTS
217300 PHYS317302 JGORRTSPONDING PHYSICAL /D/ ADDRESS
JOMe2
012446 012737 Q74280 477776 MQV #SM4PUMSREE, DRISH JSUPER MODE|11,PREY USER MODE!}
812454 212746 177777 MEV #ei, (SSP) {PUT #si ON  SUPER STACK
012460 242702 100000 MOV #V]RT,R12 [R1I2=VIRT ADDRESS -
012444 005037 817300 CLR SHPHYS JPRESEY DATA
8124%9 9@B%237 177572 INC P#SRE JENABLE MEM MGMT
P12474 106622 suiy NTPD (Riz2)# JVIRTe15SP) &
212476 00%237 {77532 CLR 23RD 101SABLE MEM MEMT
212502 003237 017309 INC PEPHYS JCHEZK RESULT
012506 001401 BEQ Ry
012510 200000 _ HLT {ERROR] INCORRECT RESULT
812542 @22782 ieooe: CMP #YIRTe2,948 JCHEEK AUTO=INCREMENT
212516 Co1404 BEQ Ved
912520 200008 . HLT JERROR! AUTO=INCREMENT FAILED
012522 203047 {652%¢ cLR PSW
212526 104020 SCOPE
JOMud
212530 012737 Q70000 4177776 MOV #SMePUM, 0#8SK 1 SOPER nouznl.l’nsv USER MODE!
212536 025016 cLR (SSP) §RUT #8 ON SUPER STaCK
012549 012704 100082 MOV #VIRT42,R4e jLCAD 1BDRESS
912544 012787 177777 017300 Moy $ul, 08PHYS IORESE? DATA
pi2592 299237 177592 ) INC *#3R? TENABLE MEM MGMT .
£12556 106644 szt MTPD «(R¢) fVIRTelsSP)e
212560 8253237 4177572 CLR P43RY 1DISABLE MEM MGMT
D12564 022784 100008 cHP #VIRT,R4 JCHECK AUTO=DECREMENT
212538 2340l 8EC L.l
812572 ©20@000 |y T JERROR} Au‘o-u:CREMENf FAILED
212594 005737 247300 ST PRPHYS JCRECK RESULT
212698 ©2pi40% BEQ EY

POPL1/45 HMEMORY MANAGEMENT TESY DCKTDwA MAEY11)614 21eAPR=72 18198 PacE 42

DCKTOA
212692 0PDPOB HLT JENROR] INCORRECT RESULT
212604 184000 8COPE
iCHeg
212606 012737 074098 4177778 MOV #SHPUMSRES, 0#PSK JSUPER MODE!}!,PREV USER MODE!!
212614 0O50L CLR (S8P) §PUT #8 ON SUPER STACK
012616 012742 080E202 MOV #2,R12 :Lum ;nozx REGISTER
#12622 €12747 177777 ppads: MoV #el,PHYSE2 {PRESEY DATA
#1263z 085237 177572 . INC P#SRY JENABLE MEM MGMT
012634 106662 1pge00 su3 MTRQ VIRT(R12) IVYRYOQ-(SSP’G
012640 16700 165132 Moy PSW,R12 ySAVE STATUS RESULT
212644 205237 177572 oLR e4SRZ $DISABLE MEM MOM?
012650 022706 002722 cue #SPTRe2,898 JCREEK THAT STACK POINTER POPPED
012654 001401 BED b4
0126%6 000PR2P HLT JERROR! INGORRECT STACK #TR
P12660 122700 pP4EO4 cMPB #REG+Z,R1D JCREEK STATUS RESULY
012564 0PL401 1] Y i
812686 0OCR2D HLY JERROR! INCORRECY STATUS RESUL®
212670 293737 317382 ST PUPHYS2 JEHESK RESULT
812674 0DL421 (1] ¢ .
012676 02282 HLT JERROR! INCORRECT RESULT
212700 104200 GorE
ITEST THAT MTPD CAN LOAD PE
10Me8, PC
212792 012737 070080 177776 MOV #SMePUM, @#BSN  JSUPER MODE|1],PREV USER MODEL!
812710 012716 032724 MOV #5U4A, (SSPY fPUT NEW PC ON STALK AS BATA
012714 0085237 {77592 . INC *43RE TENABLE MEM MGMT
212720 126627 sU41 MTPD 17 [pEetSIPe .
212722 02@P00R ) HLT JERRORY MPD DID Not LOAS pC
£12724 SU4Al
232724 00%037 4177372 ELR *#3RD fDISABLE MEM MOMY
912730 124020 SCOPE
10Ms3,PC
£42732 0£12737 074008 377776 MOV #SHPUMRED, SWPSW JSUPER MOOE}11,PREV USER MODE!!
12749 212736 177777 MOV #ei, (S5P) JPUT #e1 ON SUPER STACK
012744 0205037 017300 CLR 2PUYS
P127%0 00%237 177372 INC ##SRD JENABLE MEM MGMT
012754 106637 120000 SUS; MTPD SHVIRT JVIRT&{SSPYe
912768 016790 165012 MOV PSW,R10 ISAVE 8TATUS RESULY
012744 203037 177572 CLR SR IDISABLE MEM MGMT
912770 122700 04210 cMPB #REGN,R10 JEHEEK STATUS RESULT
212774 201421 8EQ Vo4
212776 002000 ) HLT JERRORI INCORRECT SYATUS RESULY
213030 00%267 004274 INC PRYS JEHECK RESULT
213204 001401 RED Y
21336 noYooR HLY JERROR!  INCORRECT RESULY
213010 CO5P8T 164762 CLR PSH
213914 124900 SCOPE
jDMa?
843946 012737 270080 177776 MOV #SMePUM, @4#8SH  [SUPER MODE}1],PREV USER MODE!
813024 012716 177777 MOV #el, (SSP} fPUT #a1 ON SUPER STACK

213038 212737 100204 2010p4 MOV SVIRT«4,@4TEMP  jLOAD ADDRESS
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DCKTOA

243036
013242
013046
913082°
243086
213262
213064
213066

213079
213876
213182
013104
013110
013116
043122
P13124
813126
013132
013134
213142
P13142
p13144
213159
p131%2
213154
213162
0135162
013184

213166
213174
213200
213204
213210
213214
B13246
013222
813226
213238
213232
213236
013240
p13242
213244
813258
213282
213254

POPLL/45 MEMORY
BCKTDA

9132%6
813264
213270
913272
213276
843380
213382
013306
213306
213312
213316
013320
013322
213324
033326
213338

o

013332
013340
213344
213352
913394
043348
013362
p13366
233392
813374
013376
#1342
213404
213406
913412

13434
013422
013424
013439
013436
813442

S
z1424

213452
733434
213456
213460

295837
208237
186477
008937
np%237
2ei40:
sgn00e
194p00

212737
212746
203046
012746
212737
208237
106626
126436
223037
104506
822716
221403
220998
293737
Poi4ey
2290022
p22706
PEL401
[ETTLT
104009

912737
012746
Al2746
203837
285237
106636
285337
8227084
204403
20000
28237
PEL40Y
ogopeR
126506
¥22716
rpieny
220008
104002

847304
177392
165732
177572
BL7304

B74000
100000

100000
177737
177572
177%%2
igo0de

017300

oB86%4

272000
102090
177777
217300
177572

{77592
200728

847340

gogepe

177774

817308

17777%

CiR QUPHYS+4 JRRESE? DATA
INC ##SR0 JERARLE MEM MGMT
BT MYPD #TEMP IVIRTe4u(S9P)®
CLR PHSRD (D&SAStE MEM MGM?
INC PAPHYS 44 §CHECK RESULT
BES K
NLT JERRAR INCORRECT RESULT
SCOPE
JCHECK THAT MTPO CAN SEY USER BTACR PTR 2 PUSH DATA ONTO USER STAGK
M WSMAPUMSRES, ##PSW JSUPER MODEII!,PREV USER MODEL]
Hov WVIRT, = (538
CLR «(S5P) iPUSR BAtA ONTO STACK
MOV WYIRT,«(SGP)
MOV Wel, CUPHYS {PRESE? DATA ON us:n STAEK
INC adSRY {ERABLE MEM MGMT
su¥y MTPD us§e JUSPe(85P}e
(i) #{5SP)* IVIRTISSP)
CLR a4SRE .u SABLE MEM MGM?
WFPD ssP T USER STACK PTR
cHP #VIRT, (SSP) ncﬂECK HAT MTFD USP SE? USER STACK PTR
BE® R 1]
HLT {ERROR
ST PIPKHYS ,cach ;HAT MTPD o §59)s PUT THE
BEQ Y JCORREET DATA ONTQ ut USER STiCK
HLT JERRQR! M¥PD $(SSP)> PAILED
cHP #EPTRaZ, S0 ;uREEK SUPER STACK PTR AFTER TEST
BEQ e
H%T JERROR! INCORRECT SUPER 8TiCk PTR
sgopE

JCHECK MTPD USING STACK PTR ADBRESS MOBE 2
“ov #GMsPUM, 8#PSH  (SUPER MODE]!],PREV us:n MODET L
. MOV HYIRT, = (S3P) {P(SH ADDRESS ONTO STAC

MOV el e (389) JPOSH #ey ONTO STACK
CLR *8PHYS SCLEAR uSER orsT ABpeces
INC e#3RE FENABLE MEM MGM
suigr mTPO a{SSP)+ IHOVES o1 YO vxnv
cL® ezSRE FDISABLE MEM MZMT
CNP #SPTR,35P JCHEEK SUPER STACK PTR
[11] e
WLt ’ JERROR! INGORRECY STACK pTR
INC SSPHYS [CAEEK THAT CORRECY DATA WAS MOVED
BED Led 1ONTO Stack
HLT gt!ncal |»conatc* bATA MOVED
MFPD use 5 a 3T4CK
oMP SUPTR, (SSP ;c téx uav user l?ACK PR WAS NOTY
BEC Rl
LT .:nnunx xncounch usP
SCOPE

MANAGEMENT TESY DCKTOwA MAEYLL,614 2iwAPRe72 18188 PAGE 44

242737
212716
205002
e8%237
we27?
206602
216723

205037
122793
091401
so900R
293202
905401
000008
184998

242000
817008

912737
P32746
012702
723937
20%237
098622
293237
299237
081403
220808
022702
791401
002008
223067
124009

212737
20581¢é
212724
212737
228237
206644

Lt
vRIDV

722784
201483
zgeoce
38737

934000
177777

177592

164470

{77372
[12T¢%

054000
177777
340000
217200
177572

1775712
28414
g40002
164364
FELELT

p40g2
177797
72

1777764

177776

177776

aiLrpee

JTESTS S8]2eSS18 TEST TWE MYPI INSTRUCTION IN SUPER WODE, PREV SUPER MODE,
1rest YHAT MTPI CAN LOAD A GENERAL REGISTER (R42}

WSMePSMRED, s¥PSW 15UPER nunc 11,PREV SUPER HMODE!]
nov Wnl, (S3P) fPUT wei ON SUPER STACK
CLR Ri2 [PRESEY REOISTER
INC PHSRE JENABLE MEM MGMT
8Ge
MTPL RL2 %z.
- MOV PSW,RLI isave srArus RESULY
L1}
cLR #4SRY iDYSABLE MEM MGMY
:g;a unsasu*c.kls JCREEK STATUS RESULT
+*
HLY ' JERROR INCORNECT STATUS RESULT
INC ni2 JCHEEK RESULT
BEC .4 .
HLT SERRORY INCORRECT RESULT
$CCPE
JTEST THAT SUPERVISOR CAN [0AD SUPERVIBOR /1! ADDRESS IVIRT)
10M92
VIRTH4ZR0Q JSUPER VIRTUAL /1! ADDRESS FOR TWESE TESTS
PHYS®17p0@ JCORRESPONBING PHYSICAL 1/ ADDRESS tVIRT)
i0Ma2
MOV usn-ranta:a.awrsw ISUPER MOD![XX.PIEV SUPER MODE!!
MoV #el, (53 IPUT #=1 ON SUPER 8T
MOV AVIRT, u;z {RI2aVIRT ADDRESS
CLR *HPHYS JPRESE?® DATA
INC S¥SRY JENABLE MEM MGMT
ssi1y  MTPY (Ri2}e {VIRYaigSP) 4+
(U] *4SRR JOISABLE MEM MOM?
INC PEPHYS JCWEEK RESULT
BES o4
WY JERROR! INCORRECT RESULT
cmp #YIRT#2,R1% JEHEEK AUTO=INCREMENT
BEC o4
LT ' FERRORT AUTO<INCREMENT FAILED
CLR PSH
SCOPE
JOMud
MoV #SM+PSH,eupSW  SUPER HOD!III.PIEV su’sn MODET]
CLR t§3P) JPUT #3 ON SUPER S
MOV ¥VIRT#2,R4 JLOAD ADDRESS
MOV Wi, 0HPNYS JPRESEY DaATA
INC ##SRE JENABLE MEM MGMT
sSf21  MTPy «{R4) JVIRTe{SSP}+
CiuR LLELT FOISABLE MEM MGMY
bRl WYIRT, R4 JCWECK AUTO»DETREMENT
BEQ T
HLT JERROR! AUTO=DECREMENT FAILED
TSt S#PHYS JGRECK RESULY

$o



POPL1/45 MEMORY
DEKTDA

P13484
213466
013472

013472
213502
213502
213526
213514
013520
243524
213538
213534
213540
613342
713544
213550
213592
213554
213580
213582
71,3564

043566
043574
213600
213654
213412
013614
213620
213624
013632
213632
213634
213649
013642
013644
043650

213652
233660
21366¢
013672
213676

213782
213786
913712
213746
213720

PDP11/45 MEMORY
DCKTDA

213722

013724
B13732
013734
213740
013744
013746
213782
213756
913762
313764
013766
213772
913774
013776
214g00
Bi4p02
214904

214026
214914
214p16
g14p22
014p32
214934
21436
PLép40
D14p44
D14p52
214054
014p%6
914ps0
BLéges
Di4p66
214p%p
014074
214976
214100

MANAGEMENT TEST DCKTDwh MACY11),614

214035
290329
ig4goQ

812737
285016
012702
012767
205237
006662
216722
995037
222786
?gi401
eepade
122790
BR1403
PEERIY
288737
221403
922000
104000

212737
012716
#03937
2058237
806637
716700
2083037
122700
201401
228008
005267
201401
200000
085067
104900

£12737
212714
212737
025237
295237

206677
295037
005237
2gi40y
200098

MANAGEMENT TEST DCKTD=A

104009

242737
203016
aL27e2
2e%237
2p8602
716783
285037
022726
204401
292000
1227903
ogi4ry
202000
2057082
701402
[LELLL
184220

120000
817228

242737
295016
1272
212737
285237
000277
206612
016783
25937
22706
281401
22028
1227¢3
201401
602900
205737
201491
29apog
1p4p20

254000

ogege2
177727
177572
240000
164246
177572
209722

004004

eL7002

254090
i77777
247000
177572
040000
164156
177892
224010

083140

164126

250000
irrrn?
240004
017284
177372
169276
177872
817284

272342

177777
177572

164024

177572
229702

282344

070000
120000

177777
177372

163732
177572
eporae

orodes

847220

177776

pR3266

177776

177776
egion4

177774

177776

217222

21=APR=72 18188 BAGE 4%
1] (4
HLT JEPRORL INCORRECT RESULT
SCOPE
DMs 6
MoV asn¢rsn.n:=.osnsu JSUPER Hon:xl:,rlzv SYPER MODE!]
CLR t58p) PUT #B ou SUPER STA
MOV #2,R12 LnAb !unsx n:uls?:n
MOV Hel PHYSS2 |PRESE®
INC PESRO IENABL! wen MGHT
sst31  MTP) VIRT(R}2} LVIRYe2u(5SP)+
MOV PSW,R4D ySAVE 8TA®US RESUL?
CLR OﬂSRﬂ §OISABLE MEM MGMT
c:n WSPTR#2, ssu FEHECK THAT STACK BOINTER POPPED
REQ Y
LT JERROR| INCORRECY STACK BTR
gg;a -nEuoz.aiu JCAECK STATUS RESULT
L
'
HLT JEQROR! INCCRRECT $TATUS RESULY
ST PUPHYSE2 JCRESK RESULT
BLG eé B
H? JERROR| INCORRECT RESULT
8COPE
JTEST THAT MYPI CAN LpAD SUPER (1{ Seale
1DMs3,RC
MOV SHePSHLREC, PEPSK ISUPER Nooe;lepnzv SUPER MODE!!
MOV #sl, (S5P) {PUT #s1 GN SUPER STAC
CLR PEPHYS
INC eH#SRY TERARLE MEM MGMT
$5f41  MTP] Q¥YIRY JVIRTe{SSR)w :
MoY RSH, Ry2 [SAVE STATS RESULY
CLR *#SRY JDYSABLE MEM MOMY
cg;a anEsou.n1a :cOECK STATUS RESULT
B B )
HLT JERROR! INCORRECT StATUS RESUL?
INC PRYS JCHECK RESULT
BEQ y ol
HLT JERRORY INCORRECT RESULT
CLR PSW
SCOPE
MOV #SMePSM, 0P8N SUPER MODE!]!PREV SUPER MODE]!
MOV #ui, (SSP) [PUT #s1 ON SUPER STACK
MoV WYIRTw4,0#PEMP  {L0AD ADDRESS
CLR eHPHYSe4 JPRESE? DATA
INC o880 FENABLE MEM MGHT
ssist  MTPI aTENP [VIRT#4u(SSP) e
eLR P#SRY JDYSABLE MEM MoMY
INC SHPHYS Sy JCWECK RESULY
BEO .4
HLT JERROR INCORRECT RESULY

MAGYi1, 604 21eaPRa72 18188 PAGE 45

SCOPE

JTESTS SUP=SU1P TEST THE MPP! !NSYRUCT!GN IN SUPER MODE, PREV USER MODE,
(R334 YHATVHT!! CAN LDAD A GENERAL REGISTER {R2)
M

JSUPER MODE11i, PREV USER MODEI!
JPUT #8 ON SUPER Stack

)PRESE? REGISTER

JENABLE MEM MGMT

fRA«(SSP)e

§SAve StAtUS RESYL?

[O1SABLE MEM MGMY

JCHEEK fTHAT STACK AOPPED

JERROR! INCORRECT 3TACK PYR
TGREEK sTATUS RESULT

JERROR] INCORRECY STATUS RESUL?
JCHECK RESULT

FERROR! INCORRECT RESULT

JUSER VIRTUAL !1¢ ADDRESS FOR THESE TESTS
JCORRESPONDING PHYSICAL /17 ADORESS

JSUPER MODE!!!,PREV USER MODEI!|
JPUT #8 ON SUPER STACK

JR2wVIR? ADDRESS

JPRESET DATA

FENABLE MEM MGMT

[VIRTaiSSP)w

YSAVE STA?US RESULT
101SABLE MEM MOMT

JCREEK ¥HAT STACK POPPED

JERROR{ INCORRECT STACK PTR
|CHE¢K STATUS RESULYT

FERRORT INCORRECY $$ATUS RESUL®
JCHECK RESULT

JERROR! INCORRECT RESULT

[} asnoruM‘anvy,ntPsw
CLR (SSP)
MoV #ei,R2
INC &R2RD
sufgr  MIPI R
MOV PSW,RY
CLR Q¥SRZ
cMRr #SPTRe2,850
BEQ Rl
HLT
tHPB WPRTY7+E,RY
BEG 1.4
Hu?
ST R2
BEC el
HLT
SCOPE
ITEST THAT SUPER CAN LOAD (SER /1/ ADDRESS (V]RT)
10Msi
VIRTaL2p202
PHYSNL 7202
MoV HSMePUM, alRSH
CLR (SSP)
MOV #VIRT,R2
MoV Wel,0UPHYS
INC a85R0
. scC
SUiil  MTPI (R2)
MOV PSH,RY
CLR PESRE
cHP #5PTR2, 550
BEQ 1)
HLT
cMPR WEeC,R3
BEQ Y]
HLT
787 GUPHYS
BEQ Rl
HLT
score



PDR1i/45 MEMORY MANAGEMENT TESY DOKTDw»A MACY11) 614

OCKTOA

g14102
014149
P1L4114
214122
014124
014139
214134
014136
014142
814146
@14152
214154
214196

214162
814166
214172
214176
214204
214210
014214
214216
814222
914226
834230
814232
214236

214249
814246
014252
214286
214264
Fe4270
B1L4274
214300
PL4324
044310
814342
014314

014316
D14324
814332
PL4334
016342
0143%2
2143594

45 MEMORY

214356

214360
14342
214362
214366
014372
BL4374
834376

214400

214406
014442
21446
214424
214430
214432
214434
B14434
g1444p
214444
214450
734482
214494
214482
214466

aL2737

712716
212782
212742
205337
8237
0286632
205037
203037
023237
001481
200000
124000

612737
012714
712702
212767
20937
729237
886652
203037
298237
201401
286200
005067
104000

212737
212716
#12792
212737
205837
223237
204672
095937
225237
201483,
230000
10488

212737
212716
22593

21276

216747
205237
oass27

B72340
177777
o0L604
122004
037204
177572

177572
177572
8it2p4

074020
177777
221040
{20000
9172080
1773%2

177572
217208

163342

070000
177777
poooa2
120020
pi7200
2775%2
2041086
177572
247208

270090
177777
854386
814382
163439
177592

MANAGEMENT TES?

2p0p20
podooe

283037
222706
201403
20eg00
ip4p00

212737
B12746
¢16702
Q12747
fe5237
206647
spegea

223037
810267
022706
epi4ny
022080
812767
205037
124200

177592
209676

a70200
20040
o212
214434
177572

177572
177764
[T113)

200512
eep2s2

177778

177776

164602

177776

egi21d

177776

163786
163782

DCKTD=A

177774

163624

163546

21mAPR=72 18188 PAGE 47
1DMeY
MOy ASMePUMSPREYY, 0aPSW ISUPER Mon:#tt. PREV USER MODE!|
MOV #ui,, (S5P) [PUT #=1 ON SUPER 8
MOV #TEMP,R2 TLOAD !ND:NEcT ADDRESS
MOV SVIRT#4, (R2) JLDAD ADDRESS
cLR SUPHYS4 JPRESE? DATA
INC eNZR2 FENABLE MEM MGMT
sufar  mrPy #(R2)4 JVIRtede(SSPY4
CcLR o4SRY 5sDISABLE MEM MOMY
eLR aW3RD {DYSABLE MEM MBMY
INC SUPHYS 4 JCRELK RESULT
BED o4
HLTY fEAROR| INCORRECT REZSULT
SCoPL
iOMe8
MGy usnopun‘a;u.oarsu _ISUPER MODE!1{,PREV USER MODE]!
uoy #ai, (SS [PUT #»i ON SUPER STACK
MOV cT:nPon 'ii [LOAD !ND!IEOT ADDRESS
MOV #VIRT, TEMRS2 sLDAD AgORE
CLR oapHYS yPRESE® uA?A
ING sWSRE {ENABLE MEM MGMT
LITRE PR =(R12) IV]RTeisSMYe
ELR asSA 1DISABLE MEM MEM?
INC SRPHYS JCREEK RESULT
BEC Al .
HLT JEMROR| INCORRECY RESULT
cLR L]
SCOPE
JOMa?
MoV #SMePUM, ##PSH | SUPER Montzlx.PnEv USER MoDELY
MOV #ed, (53P) jPUT #e1 ON SUPER STACK
mov #2,R2 (LOAD Nn:x !Esl:ven
MOV #YIRT , GRTENPeé  [LBAD } nua sS
cL® 0PHYS .pn:sc- ATA
INC PESRD JENABLE Mcn MGMT
SUL41  MTPY PTENP#2(R2) IVIRTe{5SP)+
eLR *#SRE SDISABLE MEM MGM?T
INC OHPHYS JCRECK RESULT
BEC Ve
HLY JERROR] INCORRECT RESULT
SCOPE
10Me2, PC
MOV HSMePUM, #ARSW  [SUPER noo:u«z,rn:v us:n MODEL
MoV #ey, (S8R} {PUT #ii ON SUPER §
CLR [ LT ICLEAR ADRS POLLOH’NG n*"
MOV #SUT8A  MHVEC JSET MEM MGMT ERROR VECTOR
NOY PSW,MNVECHR (LOAD INEW/ PSW 1O BE IN SUPER MODE
INE #4SRE JENABLE MEM WMGMT
sulsr  wrey {RCy+ J4MC)ew(SSP)4, SHOULD ABOR?

MABY11,614 2iwApRe72

SUleai

10Ms4,PC

sut7i
suizal

*43RY
$3PTRAZ, 30
L

USHEPUM, piNSY
He0y, (SSP)
SV17,R2
#SU174) MHVEC
PHSRY

={PC)

*4SRE
R2,9V17
#SPTRa2,S5p
Y

MMERR  MMVEC
SHMNVECH2

18188 PAGE 48

fERRORL DID NOT 4BORT ANS #C DD NOT
1LAOYO=INCREMENY
JERROR! DID NOT ABORY

IDLSABLE MEM MOM?T
JCHEEK STAEK PTR

FEARGR! SYTACK MTR NO? PUSHED TWICE ON ERRQR

SSUPER MODEL!!,PREV USER MODE|!
IPUY BR .t‘ ON STACK AS DATA
iSive NP1 INSTRUCHiON

{LOAD MEM MGMT ERR VECTOR
TENABLE MEM MGHMT

[wIPE)S(SSP) e SHOULD ABORY
TERROR] FAILED YO ABCR?

{OYSABLE MEM MBM?t
JRESTORE INSTRUCYION
JCREEK STACK PTR

JERROR] INCORRECT STACK PTR AFYER ERROR

S



POPL1 /45 MEMORY MANAGEMENT TESY CCKTD=h MABYi1\ 644 21=APRe?2 18188 BAGE 45
DEKTOA

|OMa8PC
014478 812737 Q78340 177776 MOV HSMEPUMSPRTY?, 0R8SW ISUPER MODE!1l, PREV USER MODE!!
014476 005PLE CLR (SSP) PUT #2 ON SUPER STaCK
014580 012767 177777 022476 MDY ¥ol,PHYS+4 )
D14506 005237 177572 INE *4SRE JENABLE MEM MGMT
814542 090277 . . see
014544 0Op844T7 103244 suiipil M1 VIRT+4 [VIRTe2e(58P)
014520 016783 163252 MoV PSW,R3 |sxv: afAtys R!SUL?
014324 0B3237 1773572 oL #83RY lDYSABL$ MEM MGM
214530 02270¢ 009722 cHP #SPTRe2,59p JCHEEK THAT sracn PR POPPED
P14534 0pL4nL BEC Ll
214536 0pPO2Q HLT _ JERRORL INCORRECT !;ACK TR
014548 122703 Q0034% CHMPB  WBRTY7#Z4(;R3  JCHEEK STATUS AESUL
014544 00140% BEG il .
214546 002000 HLT ) {ERRORI INCORRECY STATUS RESUL?
014590 0B{401 [11] .t {QHEEK RESULT
014592 0P2200 WL T TERROR! INCORRECT RESULT
014584 104002 SCOPE
JGHECK MTPD SUPER nonz. PREVIQUS KERNEL MODE
914556 012737 040002 4177776 MOV #SM, BEPSU JSUPER MODEI|{, PREV KERNEL MOOE!]
014564 032746 140076 MOV #140076,-(85P)  |RUT ABORESS ON_THE §TaCK
£14570 225046 ChR «{8SP) 1POT DAYA ON THE STACK
914572 042737 4177777 016776 MgV #ol, 0816774 ;P»Esz? CORRESPONDING PHYS ADDRESS
£i4600 005237 477572 ) INC S#SRD LENABLE MEM MGMT
214624 106676 020000 SKa1 MTPD o{33P} sLaAb TRNEL SPACE FROM SUPER STACK
014610 003837 177592 ] #¥SRE (DISABLE MEM MGM
914614 005737 018776 ST aHL67TE ucuccn DAtA
014620 001404 BEQ Y
014622 000000 WL T ) JERROR| INGORRECY BATA IN KERNEL SPACE
914624 022706 000676 (104 #5PTRe2, 338 JCHEEK SURER STACK PTR
214630 09{401 BEQ Ve i
914632 020000 HLT JERROR1 INCORRECT SUPER $TiCK PTR
014534 104020 8COPE

ggz%éias MEMORY MANAGEMENT TES? DCKTDsa MAGY11%614 21eAPRe72 18188 PAGE 52

1BEGIN TESTING IN USER MODE

INOYE( ALL HLT (WALT) INSTRUCYIONS WILL TRAP TC LOC 4 THE PROGRAM WILL
JALLOW YHE TRAP,ADQJUST THE Pe aND RETURN 18 THE L' IN KERNEL HODE, THE
JUSER STACK POINTER 1S NOT APFECTCD BY THIS TRAP, THE USER STABK POINTER
J1S AT PHYSICAL P6%0,

ISETUP USER MEM MGMT REGISYERS FOR THE TEST,

B14636 DL2737 062416 177600 MOV #1460400= 430 5DNNSRW, SHYIPORD 1L0OAD UIPDRE RW,DWN 146 BLOCKS
214644 212737 004006 177620 MOV #i4e400430UPERW, SKUDPDRD JLOAD UDPDRE@ RW,UP 11 BLOCKS
B146582 012737 B774p4 177636 MOV #2004400=480+UP+RW; SSUBPOR? JLOAD UD®DR? Rig,UP 202 BLDCKS
B14660 212747 Q07623 163042 MOV #7600,UDPARY

JYESTS UUP=UULL TEST THE MTPD INSTRUCTION [N USER MODE, PREV USER MQOE,
ITEST THAT MTPD CAN LOAD A GENERAL REGISTER

03,4666 12737 1740p@ 177776 MOV KUMSPUMSRED, s#PSH JUSER MODE!!l. PREV ySER MODE]!
014674 L2716 177777 MoV #el, (USP)
214700 005002 cLR R12 [PRESE? RECISTER
814702 005237 {77592 INC e#SRE JENABLE MEM MGMT
214706 020277 8¢C
214718 1P6602 uuas MTPD R12 jRI2«(USP )+
014742 016783 163042 MoV PSW,Ry3 )SAVE STATUS RESUL?
814716 003837 177572 CLR ##SRE JDISABLE MEM MGMT
014722 122703 o04Bii CHMPB #REG*N+C,R{3 FCHEEK STATUS RESULT
814726 00L401 BRO K
214732 pe0e9d HLT JERROR INCORRECT STATUS RESULT
214732 ¢@5202 INE RL2 FCHECK RESULT
214734 001404 BEQ Y
234736 cCespeR HLT FERROR! INCORRECT RESULY
014740 104000 SCOPE

1TESY THAT USER CAN LOAD USER VIRTUAL !D’ ADDRESS (VIR?)

10Ms1

120020 VIRTRLDDODE JUSER VIRTUAL !D’ ADDRESS PQR THESE *ESTS
2173090 PHYS®173p0 IGBRRESPONDZNG PHYSICAL /D! ADDRESS

814742 012737 170080 477776 MoV BUMSPUM, a#PSW  JUSER MODE!!!,PREV USER MODEL!!
014750 285016 CLR (UsSP)
2147%2 212792 1P0098 MOV #VIRT,R2 JR2sVIRT ADDRESS
014796 0912737 477777 217300 MOV #uy, QRPHYS JPRESE? DATA
P14764 005237 177572 INC #HSRO JENABLE MEM MGMT
214773 POR277 . sce
014772 106612 vuir MTPD tR2) JYIRTeIYSPYe
814774 016783 162776 MoV PSW,R3 JSAVE STATUS RESULY
215000 ©@3P37 4177592 CLR ®#SRE JOISABLE MEM MGM? M
215224 922706 Q@PR6O2 cMP #UPTRe2,USP JCRECK THAT STACK POPPED
81301 201401 BEQ o4
215212 0ooopRp WLT JERROR! INCORRECT STACK PTR
215014 122733 000205 CHPE #2eC,R3 JCMECK STATUS RESULT
215028 ©81401 BED oY
915022 208208 HLT JERROR! INCORRECT STATUS RESUL?

218224 @@3737 QA73e0 TST OHPHYS JCREEK RESULT



FDP%%I‘! MEMORY MANAGEMENT TEST DCKTO=h MALY11,614 24=APR=?72 18198 PacE 5i
DoKTRA

215230 opi4cy BEQ o4
215032 000029 HLT JERROR! INCORRECY RESULT
215034 104002 SCOPE

10Me3
215836 012737 170348 177776 MOV WUMePUMSPRYY Y, 84PSU JUSER MODEII1, PREV USER MODEII
P15p44 212716 177777 MOV Wel, (USP) :
g15%¢ 2i2782 180020 MoV #VIRT,R2 JLOAD !Nnxltc'r ADDRESS
B159%4 012737 102004 217300 MOY BVIRT#4, pEPHYS U.UAO ADDRESY
P19042 203037 247304 CLR SUPHYSS4 §PRESE? DATA
215046 009237 1775%2 INC 43RO JENABLE MEM MGMT
215072 106632 wn MTPD  #(R2)e [YIRTed4atysP) e
B150%4 728237 177572 LR SHBRE $0ISABLE MEM MOMT
215100 205237 047304 INC SEPHYSed JOWEEK RESULT
215104 01404 [ 14-] 14 . "
215106 2@20ee HLT JERROR! INCORREGCT RESULT
g151ig 104000 SCOPE :

10Ms3
15112 012737 4740008 477776 MOV SUMSPUMSREG, s#PSW JUSER MODE1$}l, PREV USER MODEL}
B1%120 012718 177777 - MOV wed, (USP)
015124 012702 100004 MOV WVIRT44,RLS {LoAd !anncc? ADDRESS
15130 012767 1000030 0@2144 MoV WYIRT, Puvs&z fLOAD ADDRESS
215136 229037 047320 [0 oHPHYS TPRESEY DATA
015142 PE5287 1775%2 INC #¥SRD JENABLE MEM MGMT
015146 106652 uvs4t ] e (R12) {VIRtetusP)+
215198 020%937 177572 oLr S¥SRE {DISABLE NEM MOM?
015154 009237 917309 INC S¥PHYS JCHECK RESULTY
9159160 001401 8EQ .4
015162 002000 HLT SERROR! INCORRECT RESULT
015164 0BE%267 162696 CLR PSW
B15170 124900 SCOPE

10Ma?
Pi%1Y2 012737 470000 177776 MoV WUMSPUM, 08MSW  jUSER MODE!1},PREV USER MOBEL]
015200 B12716 177777 Mav Wel, (USP)
815204 012702 @D002 MOV we,R2 jLOAD INDEX REBISTER
9159210 012737 1090008 0L173p4 MOV AVIRT,BuPHPSe4 |LOAD ADDRESS
£1%216 20%237 217320 cLR *RPUYS §PRESE? DATA
015222 005237 177372 INC ##SRD zmau MEM MGMT
015226 106672 100002 ws MTRD SVIRT#2(R2) nv!nf. usPie
p4%232 885937 177%%2 cLR *¥3RD IDYSABLE MEM MGMY
915236 003237 017300 INC PHYS JCREEK RESULY
219242 001401 BED 1o . .
215244 000000 ML T JERROR| INCORREGT RESULT
0152456 104200 sC0PL

JTEST YHAT MTRD CAN LOAD VSER /D’ SPaCE

10M82,9C
215250 012737 178080 L7777 MOV SUMSPUM, 8#PSH  JUSER MODEI11,PREV USER MOBE!}
215256 Q12716 177777 MOV s, (USPY
213242 005067 000022 cLR UusA
015266 012737 0133{4 000259 MOV SUUSB, PaMNVEE %>

gg:%{u MEMORY MANAGEMENT TES® DCKTDws MAdY15)614 21=APRe72 18198 PAGE 52

045274 CL16737 162476 pRO2%2 MOV PSH, P#MMVELS2
215302 099237 177572 INC SI3RD JENABLE MEM MGMT
015386 1R8s27 ulas MTPO (PCye JUPC e (UMY &
8153i0 220020 uusar o JERRORI DD NOT ABORY & #C DID NOY AUTOw
1 IRCREMEN?
215312 goeeae HLT JERROR1 DID NOT ABOR?
215344 IITY-1]
819314 @0%837 177392 CLR *#8R2 iDYSABLE MEM MGH?
248328 222706 220576 cHP #YPTRa2,USH FCHEEK USER STACK PTR
015324 Q2i4m1 8EQ Vo4
815326 200008 WL T JEAROR| INCORRECY USER STAEK PR
213330 104000 SCOPE
J1DMs4,PC
015332 212737 474088 177776 MoV WUMSPUMLRED, sUASH JUSER MODE11l, PREV USER MODEY!
0413340 085816 CLR (use)
015342 213782 0815366 MQV SHYUT R12 FSIVE M¥PD INSTRUCTION
019346 012737 B13372 pEBIB0 MOV WUU7A, SUMNVEC
015354 216737 162416 p@0282 Moy PSN, SEMNVERS2
015362 005237 177392 INC usne JENABLE MEM MGMT
018366 106647 MTPD tPC JelPEYo(USP)e
llf PROGRAM HALTS AT uu7 THEN lBoM 015 NOT TAKE PLAGE
815370 002800 WALY JERROR! DID NQY ABORY & PC OID NOT
' FAUTOeBECREMENT
235372 wra
019372 @@%937 177572 CLR @4SRE TOISABLE MEM MOMY
815376 210247 177764 Moy RL2,U47 JRESTORE INSTRUCTION
818492 222706 PR3V cMP aurrn-z use JCHEEK STACK PTR
:1:4@5 291401 BEOQ o
19410 900000 . HLT EARORI INCORRECT STACK MTR
015412 0212737 00P5i2 002259 MoV BMMERR ; @4MMVEC e ! y
21%42¢ 20%037 2082%2 CLR PIMNVECS2
01%424 104000 SCOPE
10Meg, PC
015426 DPL2737 178348 177776 MoV WUHSPUHAPRYYT, SaBSH TUSER MODE(Il, PREV USER MODE}!
015434 20%016 eLR tUse)
715438 212747 177777 pRL64P Moy #el,PRYSe4
B18%4¢4 729237 4177572 INC S#SR? JENABLE MEM MGMY
715432 000277 B LI
215482 106667 062326 uuier mMTPD VIRY+4 IVIRTe4s(USP)e
A194%6 16703 162314 MOV PSW, R ISAve statys n[suu
215462 PR%¥7 177572 cLe "SRY SOVSABLE MEM MGM
815466 422706 o004&R2 cHP #UPTR42,y3p JCHECK YHAT sucu PTR POPPED
21%472 201401 BEQ T
:1::;: ?ggggg 000343 :h:a RRTYPeReC. R fERRORT INCORRECT STAEK PR
+C4R3  JCHECK STATUS RESUL
215502 P@L4081 BEQ A4 ! e STATUS RESULT
34155a4 AABAND HLY FEMRARY  INCORRESYT SYATUS APRUL'Y
215586 923737 217394 T§7 SIPHYSwq ICHECK RESULY
018512 PPL4Cy BEQ A4
015514 0RBQ2Q WL T JIERROR1  INCORRECT RESUL®
215516 1p4p00 SUOPE

57
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DCKTOA
JCHECK THAT MTPD GAN SET STACK PTR

215528 212737 4742pB 4177776 MoV HUMSPUMERES, #¥PSU JUSER MOBE!1l, PMEV USER MODEL!
g15526 285216 CLR (USPy .
215538 205237 4177572 ING PSR {ENABLE MEM MGMT
015534 106606 vuitr  MYPD usp fUSPe (ISP}
815536 022%037 177572 CLR PSP SO]SABLE MEM MGMY
215542 0P5706 TsT use JCHEEK STACK PTR
815544 POL40L 9EQ R i
215546 000890 HiT JERROR!
215580 104000 SCOPE

;E;#éﬁ“ MEMORY MANAGEMENT TES® DCKTDod MAEY11',614 21eAPRe72 18188 PAgE 54

ITESTS UUIBeUUI6 TEST THE MTPI INSTRUCPION IN USER MODE, PREV (USER MODE,
1Test fHAT MT®1 CAN L0AD A GENERAL REGISTER (R2)

215592 212737 170340 177776 #UMSPUMGPRYY Y, aRPSH JUSER MODEISL, PREV USER MODE}!
245548 PE5gL4 ctﬁ (USP}

215562 a12782 177777 MOV Wei, R2 JPRESE® REGISTER

215566 0852837 177572 INC #SRD JENABLE MEM MGMT

215572 006622 wiar  mrPL R2 [RE~LUSP) &

P15574 016783 162196 MoV PSH,R3 ¥SAVE sh?us nzsuu

p1%600 285237 177572 CLR #4SRO JOISABLE MEM MGMY

B15604 022706 BP202 cHP #UPTR42,USH ;cu:bx $maT STACK POPPED

915610 eoi40L 14 e

215612 080Q9C HLY JERROR] INCORRECT STACK PYR
218614 122703 0BAY44 cHPB #PRTY?SZ,RY aCHE?:K STATUS RESULT

919620 £01421 8EQ .4

913622 000PY0 HLY JERRORY INCORREGT STATUS RESUL®
215624 0053702 T5Y R2 SCHEEK RESULTY

715626 001401 BEG .t

245632 000028 HLT JERRORY  INCORRECT RESUL?
P15632 104000 SCoPE

ITEST YHAT USER CAN L0AD USER /17 ADDRESS (VIRT)

120000 VIRT=120000 JUSER VIRTUAL ?[/ ADDRESS FOR THESE YESTS
017208 PHYS®17200 JGBRRESPONSING PHYSICAL 1! ADBRESS
JOMe2
215634 012737 174gp@ 177778 MoV HUMePUMERED, 0#PSK JUSER MODE!l!, PREV USER MODE]!
B15642 £12716 177777 MoV #mg, (USP)
015646 012702 120000 MOV #YIRT,Re2 yRI2=YIRT ADDRESS
0156832 005037 017200 CLR SRPHYS JPRESEY DATA
015656 085237 (77572 O INe SHSRA JENABLE MEM MGMT
833662 008622 Wit MTPg (R12)% [VIRTe2USPY«
B13664 205937 477572 CLR ##SRE sOYSABLE MEM MBM?
815670 705237 @i7200 INC MHPHYS JCHEEK RESULT
015674 DOL40Y BE0 L4
215676 200808 [ JERROR! INCORRECT RESULT
015700 022702 120002 cup #VIRT42,R12 JCHECK AUTO=INCREMEN?
215704 001404 14 Vo4
213705 092000 HLT JERRORY AUTO=INCREMENT FAILED
818710 02pPSDeT 162062 cLR pPSW
813714 1p4p2P SCOPE
10Mad
215716 ©12737 178080 177776 MoV #UMSPUM, sUMSW  JUSER MODEI!!,PREV USER MOBE!]
818724  BRYPL6 oL (use)
215726 012704 120002 MOV HYIRTe2,R4 jLOAD ADDRESS
818732 712737 177777 047208 MOV Hey,BHPLYS JPRESE® DATA
019740 203237 177372 INC e#SRO JENABLE MEM MGMT
215744  0ps644 uutar MR =(R4) JVIRT#USP)
815746 785837 177572 CLR #HSRP JDISABLE MEM MGMY
215782 022784 120000 CHP #YIRT, R4 JCHECK AUTOwDECREMEN?
P157%6 701471 REO Y
215760 000020 HLT JERROR! AUTOSDECREMENY FAILED

215742 785737 @i7200 TST ®#PHYS JCHEMK RESULT



Bk

015766
215779
B1877%2

018774
2516002
016004
216940
216016
216022
018026
216332
D16036
816042
B1644
93,6046
936282
016054
2160%6
216062
016064
816066

816070
816976
816302

T B16106

916110
P16112
216112
216116

248120
016126
816132
836136
816142
816146
216152
216196
616162
016164
218166
616172
216174
216176
016222

216224

PORL1/45 MEMORY
DEKTDA

216242
218216
216224
Blez30
216234
B16240
B18244
816252
216292
8162%4

BL6236
818264
0462782
916272
p16300
216304

046312
818314
816328
816322
016324
916333
916332
16334

016336
216342
016330
216332
2163%¢%
016344
716370
016372
216376
216400
B16402
216404
016406
716410

A@L4el
220800
104208

212737
223016
212792
212767
ngs237
206662
216798
ngsgs?
922706
29140L
092002
122700
221401
7920299
295737
801404
290002
194800

012737
0912746
708237
286607
apepeg

083837
104990

227237
212746
03937
265237
BO6637
216708
295937
122729
001401
000008
05267
201481
200828
30867
104020

212737

MANAGEMENT TEST DCKYDeaA

212746
212737
203237
aps237
106677
293237
295237
301481
2p0082
104008

812737
L2746
205046
12737
205237
08676

205037
209737
p0i401
280092
722706
201403,
200008
104000

725267
026727
201492
o167
212767
198767
10937%
713702
201404
204742
PR0240
200240
2002490

174000

pa08002
177777
177572

120000
184744
177872
[]1LY-H

204004

817202

178200
pisi12
177572

177572

174200
1771777
217200
177592
120000
161624
177392
go4aie

801066

161574

172000

177717
{200p¢4
7204
1775%2
142544
177572
27204

158080
242076

177777
1778%2
820200
177572
217076

Q00576

162436
162432
162520
eoeag7
161174

oedR42

162454

177776

201164

177776

aT777E

177776

poiges

177776

817278

ge42e0

i6iese

BEC
T
SCOPE

10Na6

1
Uuiar  MTPL
M

H
SCOPE

ITEST THAT MTPI
10M=3, PC
nov
MOV
. INC
Uuler  MTPI
L
Yuieai
CLR
SCOPE

10Ma3, PC
»

[
uutss  MTR
M

10Ma?,PC

PQPli/‘S MEMGRY MANAGEMENT TESY DCKTDeA MAZY11)614 21wAPR=72 18188 PAGE 55
KTO4A

Y]

' JEAROR! INCORRECT RESULY
SUMARUNRES, eaRSH JUSER MOBEI11, PREV USER MODEII
(UsP)

#2,RL2 iLOAD INDEX REGISTER

4at PHYSH2 [PRESE® DATA

*usRe TENABLE MEM MGMT

VIRT(RL2) lV{RT‘Qo(USP)‘

PSH,RLD iskve status RESuLt

SUBRE SDISABLE MEM MGNY

sUPTRAZ, USP TCAEEK FHAT STACK SOINTER POSPED
-

) JEARORI INCORREG? STACK PTR
IRFG‘ilﬁiﬂ JOHECK STATUS RESUL

4

) JENRORY INGORRECT STATUS RESUL?
HPHYSS2 JGHECK RESULY

1)

' SEAROR] INCORRECT RESULT

CAN LOAD PB

HUMSPUM, HRSK  USER MODEL!!,PREV USER MOBE!!
#UUT44A, (USH) IPUT NEW PC ON STACK AS §A%A

*#SR2 JENABLE n:n MGMT
L] :Pc-tus
JERRORY nvnx 03D Not LoD #C

S#3RD IDYSABLE MEM MOM?

AUMEPUMLREG, 0HRSH JUSER MODElil. PREV USER MODEI
ael, (USP)

sUPHYS e

s#3RE JENABLE MEM MGMT

##VIRY TVIRTelySPYe

PSH,RLD ySive STATUS RESULY

o88RT 10YSABLE MEM MOMY

nnsstn.nan JCAEEK STATUS RESULT

=

' JERRORI  INGORRECT STATUS RESULT
PN:S FCAELK RESULT

-

) FERRORL  INCORRECT RESULY

PSH

SUMSPUM, APSH  JUSER MODE(]1,PREV LSER WOBE!]

MATYL1, 614 2iwAPR=72 1898 PAGE 56

MOV
MOy
LR
INC
uuler  mrP:
eLR

INC
80

HL Y
SCOPE

#wl, (USP)

#VIRT«4, 04%EMP L OAD ADORESS
RPHYSSY JPRESE? DATA
*HSRE JERABLE MEM MGMT
OTEMP TYIRTs4a(USPYe
*#SRE §OISABLE MEM MGM?
2IPHYS 44 JCHESK RESULT

o4

JERRGR INCORRELT RESULY

1CRECK HYPI USER MODE, PREVIOUS SUPER MOOE
MOV

H
ustei  MTPI

WUMSPSM, e#PSy  JUSER MODEI1l4 PREV sur:n MOBET]
#4076, (USP)  [LBAD ADDRESS ON THME STack

-(USP} 1PUT DATA ON THE STAGK
Wal, 0017074 xrn:szv PHYSICAL ABDRESS
S#SRY JENABLE MEM MGMT
e (USP) JLOAD BATA INTO SUPER 71/ SPACE FROM
JUSER STACK
kSR iDISABLE MEM MOMT
9i§7l76 JERECK DATA
'0
JERROR! INCOARECYT DATA [N SUPER /1F SPacCE
au:rn-z,usﬁ YCHEEK USER STACK PTR

JERROR| INCORRECY usP

JRERRRannbansateustu IMPORTINT NOTEASHASUCEREIRRRQRARRERIRS
ING CODE ALLOWED BETWEEN 16602s177%6

END1 INC
cMP
BEQ

DONEF MOV
T

DONEL1 JMP

LENT JINCREMENY PASS COUN?
1CNT, #4200
DONE
BEGIN
#7,7PB iR{NG BELL AFTER 1228
TS fPASSES
Y
uﬁtz.az 6Lt ch’A': MONITOR RETURN ADBRESS
DONEL BRANCR IF (42)22
7it2) ;RITURN Yo MON!TuR
TAlTiL
JOVERLAY
SAREA
START SRESTARY



POPL1/45 MEMORYTMANAGEHENT TESY DCKTD=A MACYL1) 614
ABLE

DCKTDA

ABIT
BIT14

c

DONE
DR2
DRé

EQ
ERRVEC
INCL
KDE
KDPARS
KOPAR?
KDPORJ
KDPORY
K1PAR3
KIPAR?
K1PDRI
K 1#ORY
KK110A
KK112
kK118
KK15
KK1
KKii
KKL3
KK3
KK?
«S!p

SyMsoL

220208
40002
T LIT)
216356
091000
083002
290010
280004
020010
%0004
172346
172376
172326
172336
172346
172356
172306
172316
206244
p26342
896622
296036
PP1442
002206
022342
321624
92116
096666
pa7334
on7704
po7R42
007334
202616
323420
383646
202776
903304
911042
211248
211462
019622
924179
[ 123 1]
205204
PP4350
984456
240000
oPR240
p0g007
917209
280200
gLe000
200801
20e024

POPL1/45 MEMARY

pCKTDA

R12
Ri¢

R4
seorEX
SORARZ
SDPARS
SDPOR2
SDPDRS
SIPARE
SIPAR4
SIPDRO
S1PDR4
SKa
SPTR
SR2
ssi2

vPi
vPS
2

SyMBOL

%p0gope
Xg0p004
X020304
808518
172284
172274
172224
172234
172240
172250
172209
172210
L4604
200700
177876
913442
X00pA06
0117790
L2172
pP1870
14134
BL4362
012474
p12720
913122
[ TANT.0]
177366
201336
177662
177672
177822
177632
177642
177652
177622
177612
[LLLIT
Xg8p00e
gie6p22
216234
215934
gi15306
718372
00092
22012
LI LI

AVA

= 220099
& 102208
232370
BL64L0
peL40p
oR34nn
200038
oepeey
Qopoze
17236
172370
172320
17233
172340
i1723%e
172300
ira3ie
or5444

03466
BO374d
po3044
pi0248
L1074
011244
L0402
010674
20474
005034
005302
PB44L6
177872
200250
120000
on4e08
177772
240020
177776
[-LET.1]]
222208

21"APRw72

BEGIN 201078
BlT¢ = oPELED
DEC2  » PPR36D
ORE s PROoD2
DR4 » 002090
0s » 0OPN20
END 216336
1 = 200202
10TVEC » 200020
KDPARY » 172362
KOPARS » 172372
KQPDRY = 472322
KOPDRS & 372332
KIPARL » 172342
KIPARS » {72382
KIPDRY s 172302
KIPORS » 172332
KK1L 205338
kK11l pee276
KK1i4 Qes478
KK13 @os742
KK17? 004204
KKigA 82154
KK418 d02244
KKiS% 082470
KKS 281750
KPG s 28p0p0
K$140 pB7476
KS112 287640
K§119 210056
KS14 pa7L76
[$:1d sX0o0006
KS10A 203338
K$13 oR3ss4
KSi8 294920
KSS 293430
XUl1 aie3i0
KUI14A  Ri1102
Kylié L1312
{38 040470
KUt? 249776
KULgA poare2
KUL3 BE5L26
KUie P3356
Kys 204592
MMERR BR2SL2
MMO BALL44
NRD s 200900
rC *%200007
PIRVEC s 222240
PRYY4 s Q0PR200
PUM = p3pP0P
RESVEC = 2PO0LP

B *%088000

18188

PAGE 57°

8143
81te
]
BRI
8RS
BUN
ENMM
fent

]
KOPAR?
KOPARS
KOPDR2
KDADRS
K1PAR2
K1PARS
K1RDR2

K1POR6

KKle

2K 2K T K8 K
WARARXRXR X

kSlioa

TT;EéBEMENT TEST DCKTO=A MAEYL1,644 21vAPRe72 18)88 PASE 58

ERRORS DETECTED! 2

=%00000%
5009009
=%30020%
§6o092
172264
172274
172226
172234
172242
172232
172202
ir72242
177774
177572
1725448
0913928
211376
012044
212474
213744
14234
214439
013244
pL2724
177578
201084
177864
177778
177664
177474
177424
177434
177644
177654
177404
177614
000448
g15572
216104
DL47L0
g43872
215340
peoev2
300004
poPALe
ple4ld

AsuNmaAuSwNR

RN EENENENN]

Ri2

R2
8GOPE
S0PARG
SOPAR¢
SDPDRY

»X08p082
sX000002
» 194000
& 72240
s 172270
s Lr222e
s 172230

oBp4pe
3 172244
" 172254
e 172204
» 172214
s 04po0Q
pp10g2
2133p6
43840
231679
L2424
812224
014038
4274
Di443é
012556
212754
2eopee
177562
2000464
[EL L2
1776866
177878
177626
177636
177648
177656
177606
177646
203600
815862
lets2
pi4772
245146
P15314
120900
geooes
s PP2ALe

Ri3

R3
SCOPEA
SpPARL
SDPARS
SRPDRL
SDADRS
SKLTA

SIPARY

S1PARY
S1PDR3

SIFOR7 ;

220028
pageps
pegens
2004090
po24pm
preeLe
"Ll }
[-LpL.1-1.]
["L.1]-F]]
172344
172374
172324
172334
172344
172354
172324
172314
pr6242
006309
LAY
pa5752
o196
an2136
292254
pBL534
po2e22
® PBL060
227582
207708
pipis2
gp7262
002534
oN3AL2
03860
ge2710
ga3202
p41m36
piiLse
BL1406
240338
ELLY L
204760
205132
04262
gR4554
901202
FLILIT )
[LLLER
popm24
aLope8
peas4e
peepa?
22008
X002284

R X EEENREE

axXa2p023
*%2002003

080632
» 172242
a 172272
& 172222
s 172232
aope22
172244
172256
172204
172216
200040
177874
243368
eL37p2
242354
B8e2479
2272
pLesLd
214354
gl2414
212634
243048
200044
177560
200034
1776460
177678
177820
177639
177640
177650
177809
177810
140000
016304
L8744
246142
43452
95224
215366
paeRan
gponLe
praiee

€3

%4



