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.REM % 

IDENTIFICATION 
sere er rena noeesee 

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

PRODUCT NAME: MTPI/MFPI WITH MEMORY MANAGEMENT 

DATE RELEASED: MARCH, 1977 

MAINTAINER: DIAGNOSTIC GROUP 

COPYRIGHT 1972,1977 BY DIGITAL EQUIPMENT CORPORATION 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
often prolBILI Ty FOR ANY ERRORS THAT MAY APPEAR IN THIS 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH 
THE TERMS OF SUCH LICENSE. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT 
THAT IS NOT SUPPLIED BY DIGITAL. 
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1.0 ABSTRACT 

pRoeRat DeKTE ips tR THE MEPL AND med {ore TIONS WITH MEMORY 
GEMEN NA’ THESE INSTRUCTIONS ARE EXECUTED IN ALL 

COMBINATIONS OF CURRENT MODES AND EQUAL LOWER HETRARCHY 
PREVIOUS MODES. 

2.0 REQUIREMENTS 

2.1 EQUIPMENT 

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

2.2 STORAGE 

PROGRAM STORAGE ~ THE ROUTINE USES MEMORY 0-17777 

3.0 LOADING AND STARTING PROCEDURE 

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

4.0 SWITCH SETTINGS 

5.0 SUBROUTINE ABSTRACTS 

S.1 HLT 

THE HLT (HALT) INSTRUCTION IS EXECUTED. WHEN AN ERROR IS 
DETECTED. NOTE T THE HLT (HALT) INSTRUCTION TRAPS TO LOC 
10 IN USER MODE. If A HLT (HALT) INSTRUCTION IS EXECUTED IN 
THESE MODES THE TRAP IS TAKEN AND THE PROGRAM RETURNS TO THE 
HLT IN KERNEL MODE AND HALTS. NOTE: THE USER STACK POINTER IS 
NOT AFFECTED. FURTHER TESTING SHOULD NOT BE CONTINUED (BY 
PRESSING CONTINUE). THE TEST SHOULD BE RESTARTED EITHER AT 
THE PREVIOUS SCOPE OR AT 200. 
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S.2 SCOPE 

THE SCOPE (EMT) SERVICE ROUTINE STORES IN R1 THE PC OF _ THE 
LAST TEST SUCCESSFULLY EXECUTED AND MAY BE USED AS AN AID IN 
peBUGeIN NG iF aatnic PROGR POMBE BECALRE oF A _HRROWARE 

NCH INSTRUCT MAY INSERTED AT THE SCOPE 
LOCATION 19 is oP REM TOUS SCOPE ren INSTRUCTION 10 
CONTINOUSLY reo Apr ONAL LY TH SCOP ROUTINE SETS 
ALL STACK POIN eas TO THEIR T TTINGS (SEE SEC ) AND 
ENTERS EACH TEST IN KERNEL MODE PREVIOUS KERNEL MODE. ALL 
TESTS MAY BE RESTARTED AT THE PREVIOUS SCOPE. 

6.0 ERRORS 

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

6.1 ERROR RECOVERY 

PRESS CONTINUE OR RESTART AT 200 OR PREVIOUS SCOPE. 

6.2 ERROR LOOPING 

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

6.3 MEMORY MANAGEMENT ABORT ERRORS 

IF AN QBORT OCCURS (EXCEPT WHEN A TEST EXPECTS AN ABORT) THE 
SROGRAM WILL TRAP. THE TRAP SERVICE ROUTINE SAVES THE 
CONTENTS OF SRO IN LOCATION SSROT, CLEARS SRO, JUMPS TO 
LOCATION 252 AND HALTS. TO DETERMINE WHICH TEST CAUSED THE 
ABORT EITHER EXAMINE THE KERNEL STACK OR EXAMINE RI (RI 
CONTAINS THE PC OF THE FIRST INSTRUCTION IN THE TEST). 
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RESTRICTIONS 

STARTING RESTRICTION 

NONE 

OPERATIONAL RESTRICTION 

NONE 

MISCELLANEOUS 

IF T PROGRAM 

CONTAINS’ THE ADDRESS. HE 
CAUSED THE TRAP BBORT 
THE LAST TEST COMPLETED). 

“J
 

1) KUI4: 
2) WUUI?: 

DENOTE: 

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

NOTE At 
MFPI/M 
ALL OTHER TIMES. 

MACY11 27(1006) 

TS 
erst 

OQ THAT MENORY MANAGEMENT be NAB 
I _INSTRUCTION BEING TESTED IS EX 

FOL 
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N THE TRAP 7 INTERRUPT TR Et) AREA 
HE KERNE eee (T 

° pg OF THE L INSTRUCTION THAT 
Rs "SroRED. SEE ALSO RI (R1 SPECIFIES 

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

PpaPREVIOUS’ USER MODE 
PREVIOUS’ USER MODE, 

GNLY WHEN THE 
bre ND IS OFF AT 
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8.2 

8.3 

8.4 

8.5 

STACK POINTER 

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

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

PASS COUNT 

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

DEBUGGING TIPS 

WHEN THE FAILING SUBTEST HAS BEEN ISOLATED, REPLACE THE FIRST 
WORD OF THE M TPI Ne TRUE TION WITH A BR SELF (000777), AND 
START THE SUBTEST AT THE PREVIO SCOPE. STOP THE PROGRAM 
Catngls INSTRUCTION) RESTS RE THe REPL ace “TNs Ta eH 
SING THE MAINTENANCE C. SINGLE STEP THE FAILING INSTRU of 

THUR FAC tronfar® THe pRactieee HAS. BEN FOUND TO % 
SUCCESSFUL IN FINDING MOST MEMORY MANAGEMENT ERRORS. 

MEMORY MANAGEMENT MEMORY MAP 

THE MAPPING OF THE MEMORY MANAGEMENT REGISTERS IS DONE AT THE 
BEGINNING OF THE PROGRAM BEFORE ANY TESTING IS STARTED. THE 
USER SHOULD ACQUAINT HIMSELF WITH THE MEMORY MANAGEMENT MAP 
BEFORE USING THIS PROGRAM. 



DBKTC-B_  NTPI/MFPI WITH MEMORY MAMAGEMENT 
DOBKTCB.P11 

ell 

f
r
u
r
o
n
o
r
r
u
r
u
o
r
u
n
r
 

b=
 

0 
bs

 
pa
w 

bo
 
be

 
te

 
te
 

W
O
n
N
W
M
U
I
£
 

W
r
 

220 

O2-FEB-77 09:Se 

000010 
o0002e4 
000030 
000250 

177776 
177774 
177560 
177562 
177564 
177566 
177570 
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;SEGMENTATION TEST. THIS TEST TESTS THE MTPI & MFPI INSTRUCTIONS. 

i GENERAL REGISTER ASSIGNMENTS 

PC=%7 
;STACK POINTER REGISTERS 

KSP=%6 

; STATUS 

; VECTOR 

R1=%1 
Re=%e 
R3=%3 
RY=%4 
RS=45 

US. °=%5 

REGISTER BIT ASSIGNMENTS 

2=4 
N=10 
PRTY7=340 
PRTY4Y=200 
KM=000000 
UM=140000 
PUM=030000 

ADDRESSES 
ERRVEC=10 
PFVEC=24 
EMTVEC=30 
MMVEC=2S0 

;REGISTER ADDRESSES 
PSW=177776 
SLR=177774 
TKS=177560 
TKB=177S62 
TPS=177564 
TPB=177566 
DISPLAY=177570 

;KERNEL STACK POINTER 
“USER STACK POINTER 

iSERO 
;NEGAT 

YB 
BI 
IV 

: PRIORI T 

:KERNEL MODE 

I 
T 
E 
Y 

T 

BIT 
LEVEL 7 

“PRIORITY LEVEL 4 

USER MODE 
:PREVIOUS USER MODE 

; ADDRESS 
; ADDRESS 
‘ ADDRESS 
; ADDRESS 

;ADDRESS 
s ADDRESS 
; ADDRESS 
; ADDRESS 
; ADDRESS 
ADDRESS 
: ADDRESS 

OF ERROR VECTOR 
F POWER FAIL TRAP VECTOR 

EMT VECTOR 
MNGT ERROR TRAP VECTOR 

STATUS REGISTER 
STACK LIMIT REGISTER 
KEYBOARD CSR 
KEYBOARD BUFFER 
TELEPRINTER cok 
TELEPRINTER BUFFER 
CONSOL DISPLAY REGISTER 
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091060 
000600 

177$72 
177574 
177876 

177600 
177602 
177604 
177606 
177610 
17761e 
177614 
177616 

177656 

172300 
172302 
172304 
172306 
172310 
17231e 
172314 
172316 

172340 
172342 
172344 
172346 
172350 
172352 
172354 
172356 

; INITIAL STACK POINTER SETTINGS 
KPTR=1060 

IO1 
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= ;BOTTOM OF KERNEL STACK 
UPTR=600 ‘USER STACK SETTING 

Bart te hi eee eit et Lt adie ttt hd Oe ar et tt 
‘THE KERNEL & USER STACK POINTER ARE AT PHYSICAL 1060 & 0600 
Prrriitiritititiititiitiiiitiititititiiiiiititititttititierererede! 

sMNGTMENTATION NBG GISTER ADDRESS PRBORESE OF 
DRESS OF SEGMENTATION REGISTER SRO 

ae 2177074 ; " “  SR1 
SRe=177575 ; LL) oe oe ee SRe 

UPDRO=177600 ;USER POR’S ‘ 
UPOR1=17760e 
UPDRE=177604 
UPDR3=177606 
UPORY=177610 
UPDRS=17761e2 
UPOR6=177614 
UPOR7=177616 

UPARO=177640 ;USER PAR’S 
UPAR1=17764e 

UPAR7=177656 

KPDRO=172300 ;KERNEL POR’S 
KEDRLS 17230e 
KDR: 2172304 

KPOR6=172314 
KPDR7=172316 

KPARO=172340 ;KERNEL PAR'S 
KPAR1= =17e34e 

KPARY=172350 
KPARS=1723Se 
KPAR6=172354 
KPAR7=172356 
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291 
292 ;ACCESS CONTROL FIELD DEFINITIONS (IN PDR) 
203 oo0006 RW=6 ;READ & WRITE 
o ;INSTUCTION EQUATES 
37 Fett SROPESENT ;SCOPE IS AN ENT TRAP INST. 
299 
300 po00c0 . 
301 00000 oGo002 42 
302 00002 000000 HALT 
303 900004 000006 +2 
304 000006 900000 HALT 
305 000010 oo00i2 + 
306 000012 000000 HALT 
307 000014 900016 +2 
308 000016 000000 HALT 
309 900020 900022 42 
310 00022 900000 HALT 
311 O000e4 900026 +2 
312 000026 000000 HALT 
313 000030 900032 +e 
314 onze HALT 
315 CO0034 000036 +2 
316 000036 900000 HALT 
317 O00040 oD0042 +2 
318 O00042 000000 HALT 
319 OCCO44 OOU046 42 
320 00004 900000 HALT 
321 000SO 900052 42 
322 00052 900000 HALT 
323 DOO0eY panos 40 
324 000056 HALT 
325 000060 0G0062 +2 
32 000062 000000 HALT 
327 00064 000055 +2 
328 000065 000000 HALT 
323 000070 0c0072 +2 
330 000072 O000G0 HALT 
331 000074 000075 +2 
332 000076 000000 HALT 
333 00100 000102 +2 
334 000102 ooccod HALT 
335 000104 000106 + 
336 000106 000000 HALT 
337 000110 000112 +2 
338 000112 000000 HALT 
339 000114 000116 + 
340 000116 o0c0d0 HALT 
341 000120 000122 + 
342 O00le2 coddd0 HALT 
343 000124 000126 +2 
344 000126 HALT 
345 000130 000132 42 
346 000132 000000 HALT 
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| 347 000134 000136 +2 
348 000136 o00000 HALT 
3439 000140 000142 .+2 
350 000142 900000 HALT 

2) Be Bs ia 
383 pootes 152 +0 
354 0001S2 000000 HALT 
355 000154 000156 +2 
356 000156 0O00000 HAL T 
357 QOOO1 1 .+2 
328 9001 HALT 

164 166 42 
360 000166 Oo00000 HALT 
361 000170 000172 42 
362 000172 cd0000 HALT 
363 000174 000176 42 
364 000176 000000 HALT 

Ene GaeT oonaas 

368 ponte 2 +e 
368 HALT 
363 42 
370 HALT 
371 +2 
37e HALT 
373 42 
374 HALT 
375 42 
376 HALT 
377 .+e 
378 HALT 
379 +2 
380 HALT 
381 42 
382 HAL T 
383 te 
384 HALT 
385 +2 
386 HALT 
387 42 
388 HALT 
389 +2 
390 HALT 
391 42 
392 HALT 
393 +2 
3054 HALT 
335 _+2 
338 HALT 

+2 
398 hALT 
339 _+2 
400 HAL T 
401 000310 +2 
402 900312 HALT 
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403 000314 
404 000316 

443 000200 

Oe-FEB-77 

0C0316 
000000 
000322 
000000 

0000Se 
000000 
000200 
000167 O00664 

MACY11 27(1006) 

. sERRVEC 
-WORD _ SHLT 
. SEMTVEC 
-WORD  SCOPEA 
. sMMVEC 
-WORD MMERR 

.=46 
SENDAD 
.=Se 
000000 
.=200 
JMP START 

LOl 
O2-FEB-77 10:00 PAGE 11 

;SET USER HALT TRAP 

;SET SCOPE (EMT) TRAP VECTOR 

;SET SEG. ERROR TRAP VECTOR 

;GO START TEST 
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gly 
4s 000400 2400 

nad o00400 162716 oo00c00e2 iupER HAE TRAP SERVE ROUTINE. sADJUST PC 
449 QO0O4O4 005776 000000 af a(KSP) ‘CHECK IF HLT CAUSED TRAP 

000410 001404 BEQ SHLTA 
451 O00412 062716 o00002 ADO #2, (KSP) ; RESTORE PC 

ues BReNAS POSE, 1 ORBo ate |G ‘RPRNEL MODE™ 14 og0002 SHLTA: BIC 8UM, 2(KSP) ? KERNEL TWeDE ON RETURN 
HoH 000430 occ002 RTI : RETURN 

455 
457 “SCOPE (EMT) SERVICk ROUTINE 
458 000432 011601 SCOPEA: MOV (KSP) ,R -SAVE RETURN ADDRESS IN Rl 
459 000434 012706 001060 MOV #KPTR. KSP “SET KERNEL STACK PTR 
460 OCD44O CLR -(KSP3 
461 OOO442 O10146 MOV Rl. -(KSP) 
462 OOO44HH 012746 OO0600 MOV #UPTR. -(KSP) 
463 OO04SO 012737 030000 177776 MOV #PUM, J8PSi sPREVIOUS USER MODE 
464 O00456 6% MTPI *SET USER STACK PTR 
465 000460 000002 RTI RETURN & START NEXT TEST 

467 SEGHENTATION ERROR SERVICE 
468 O0O462 013767 177572 000312 heEGR MOV @#SRO, SSROT -SAVE SRO 
463 000470 005037 177572 CLR aeSRO- 
470 000474 000137 oo0252 JMP eMMVEC+2 

472 001000 .=1000 
473 - TAGS 
474 001000 oc0000 {CNT: 0 ;CONTAINS PASS COUNT 
475 001002 900000 SSROT: 0 ‘CONTAINS SSRO CONTENTS ON ERROR 
476 001004 90000 TEMP: 0 
477 001014 =. +6 
478 001014 oocono FTITLE: O : TITLE FLAG 
473 001016 000000 PASCNT: O 
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\ 481 

4Ge 
dB3 001070 

48S 001070 000240 
486 001072 O0S067 17770e 
4 001078 ? 1777\e 
yj ll 1043 
4¥e9 001104 13 oooo4e 
499 OOllie 0014 
49] OO1114 Ole700 OO01146 
492 O011e0 612767 1 
493 OO1126 105767 176432 
iz OO se 100375 

ie Die Bes “7 Ou jie? 
499 ous 005015 Opel l> 

ag 

eo) Bus Gree BL Soe OOl1 HO) 
S03 001176 Qe00S4 041104 
out O00ie04 0e6503 

lel ce gpigie pORa? 177775 
soe O0le?¢e 1071000 
S09 OO0l2e4 Ole7 o004be 
S10 OOle3e QOS037 O00eSe 
Sli OOlea O00e40 
S12 O0le40 O0S037 177572 
Si3 OOlAW4 Ole70e 177600 
S14 001250 012703 O00010 
S1S QO0l12eS4 O0S0ee 
Sig 001eS6 07730e 
S17 OOle60 Ole70e 177640 
Si8 001264 Oj2e703 0o000i10 
S19 QOle70 O0050e2 
Se0 OOle7e 077302 
Sel OOle74 Ole70e 172300 
See 001300 012703 000010 
Se3 001304 005022 
Sc4Y 001306 077302 
SeS 001310 Ole7de 172340 
Seb 001314 O12e703 000010 
Se7 0013e0 vo0S0¢e2 
Se8 OOl3ee 07730e 
Se9  0013e% 012767 073006 
$30 001332 12767 000006 
S31 001H0 12767 077406 
S32 wise Ogre 

ce GLEN Glen? SMe 
535 0013%65 012767 000167 
53% 001374 012767 007600 

MAMAGEMENT 
NO1 
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ig LBRT seGRENTATION TEST-SS 

-CLERR PASS COUNT 
HAS TITLE BEEN PRINTED? 
"YES, SKIP TITLE 
SARE WE IN ACTI1 AUTOMATIC MODE? 
"YES, SKIP TITLE 
"GET MESSAGE ADORESS 
‘SET FLAG 

ENO OF GE? 
‘YES, GET OVER THE ASCII 

40 00 THE NEXT ONE 
ITLE: .ASCIZ (15) (12> aMTPI/MFPL WITH MEM MAN, OBKTC-Ba<15><12> 

éTaR 
fcr ICNT 
TST FTITLE 
BNE BEGIN 

000046 CMP as42, Je46 
BEQ BEGIA 
MOV #TITLE,RO 

177666 MOV #1 FTITLE 
1S: TSTB ss TPS 

BPL 1S 
STB =—s-: (0) 
BEQ BEGIN 
MOVB (9)4, TPE 

o44se0 T 

Beeaad 644 
047101 
052113 
000012 

BEGIN arRen aePSi 
MOV aR, KSP 
SCOPE 

go0eso MOV #MMERR, JEMMVEC 
CLR aenmvec+2 
NOP 
CLR aeSRO 
MOV SUPDRO, Re 
MOV #10,R3 

me 
MOV #UPARO, 
MOV #10,R3 
CLR (Ro5+ 
SOB R3,.-2 
MOV #KPDRO, Re 
MOV #10 
CLR (R254 
S08 R3,.- 
MOV #KPARG, Re 
MOV #10,R 
CLR (Re}+ 
S08 -2 

170746 MOV Roe KPDRO 
170754 MOV #6, KPDR6 
170750 MOV 877406, KPOR7 
176234 MOV 86, UPORY 
176230 MOV #6. UPDRS 

CLR KPARO 
170760 MOV #167, KPAR& 
170754 MOV #7600 , KPAR7 

s KERNEL MODE tat PREV KERNEL MODE?! 
*SET KERNEL STACK PTR 
: SCOPE SETS UP ALL STACK PTRS 

sKERNEL MODE ON SEG ABORT 
“CLEAR MEMORY MANAGEMENT REGISTERS 

sR, UP 167 BLOCKS 
OCK 

facie | ekoes 
: VA=140000- 2140077; ;PA=16700-16777 
; VAz 160000- -177776 , PA=760000-777776 
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$37 
538 

001402 012767 000173 
001410 012767 000172 

| DBKTC-B) OMTPI/MEPI WITH Bre ony MAMAGE MENT 

176240 
176234 

BOe 
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hv #173, UPARY 
MOV #172, UPARS 

; VA=100000-100077/PA=17300-17377 
; VAz 120000- 120077 /PA=17200-17277 
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539 
S40 
541 
S42 016600 
543 016600 
S44 
54S 
S46 
547 OO1416 OOSO16 
548 001420 012702 
S49 001484 005237 
550 
551 001430 
552 001432 016703 
553 001436 7 
554 00142 022706 
555 O01446 001401 
556 001450 000000 
557 001452 122703 
558 001456 OO1401 
559 001460 00000 
560 001462 005702 
561 OO1464 OO14O1 
Sb2 OOl465 00 
S63 001470 104000 
564 
565 
566 
567 
568 
569 O01472 005016 
670 OO1474 Ole2702 
571 001500 012737 
572 001506 005237 
S74 001512 000277 
575 OO1514 006612 
576 001516 016703 
S77 001522 005037 
578 00152 Oe?706 
579 001532 OO1401 
580 001534 000000 
581 001536 122703 
582 001542 O01':01 
583 001544 000000 
584 001546 005737 
595 001552 001401 
586 001554 O00000 
587 001556 104000 
589 
589 
590 001560 012737 
591 001566 012716 
592 001572 O1e70e 
593 001576 005037 
594 001602 005237 

09:Se 

1772777 
177572 

176340 
177$7e 
001062 

ooco04 

016600 
177777 
177S7e 

o0c00s 

016600 

000000 
177777 
016600 
016600 
177$7e 

ee eee 

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

VIRT=16600 
PHYS=16600 

HHHBBHEEHHBHH HBB HHHIEE HEHEHE 

sKERNEL VIRTUAL ADDRESS FOR THESE TESTS 
CORRESPONDING KERNEL PHYSICAL ADDRESS 

; TEST Tar MTPI CAN LOAD A TENE REET ON (Re) 
LR (KSP) 

MOV #-1,R2 
INC asSko 

KKO: MTIPI Re 
MOV PSW,R3 
CLR aesko 
CMP 8KPTR+2, KSP 
BEQ +4 
HLT 
CMPB s«8Z,R3_—Ss ; CHECK SS 
BEQ 44 
HLT 
TST R2 
BEQ +4 
HLT 
SCOPE 

FEST THAT MTPI CAN LORD KERNEL 

CLR (KSP) 
MOV aVIRT R2 

016600 MOV 1, akPHYS 
INC sch 

Scc 
KK1: MTPI (R2) 

MOV PSW R3 
CLR a8SRO 
CMP #KPTR+2,KSP 
BEQ +4 
HLT 
CMPB  s«#Z#+C,,RB 
BEQ +4 
HLT 
TST OePHYS 
BE +4 
HLT 
SCOPE 

:OM=2 
177776 MOV #0, J8PSW 

MOV #-1. (KSP) 
MOV avIat Re 
CLR aaPHys 
INC aeSRO 

T Q_ON KERNEL STACK 
PRESET REGISTER 
“ENABLE KT11 

;R2e(KSP)+ 
; SAVE srAr US RESULT 
“DISABLE K 
: CHECK HAT STACK POPF ED 

RROR! INCORRECT STACK PTR 
itis RESULT 

sERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

-ERROR! INCORRECT RESULT 

ADDRESS (VIRT) 

PUT 0 ON KERNEL STACK 
-R2=VIRT ADDRESS 

sPRESET HATA 
“ENABLE KTL1 

; VIRTe(KSP)+ 
: SAVE errs RESULT 
;DISABLE K 
: CHECK FAT * STACK POPPED 

-ERROR! INCORRECT STACK PTR 
“CHECK STATUS RESULT 

; ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

sERROR! INCORRECT RESULT 

sKERNEL MODE!!!,PREV_KERNEL MODE 
“PUT #-1 ON KERNEL STACK 
‘R2=VIRT RODRESS 
‘PRESET DATA 
ENABLE KT11 
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9S 
% O01606 006622 KK2: MTPI (R2)+ sWIRT#(KSP)+ 

S97 001610 00S037 177572 CLR aeSRO DISABLE KT11 
S98 001614 37 016600 INC aePHYS ‘CHECK RESULT 
oa3 I 40 BEQ +4 

i HLT sERROR! INCORRECT RESULT 
601 O01624 Oe2702 016602 CMP aVIRT+2,R2 ‘CHECK AUTO-INCREMENT 

ce IES Hele a 1 HL sERROR! AUTO-INCREMENT FAILED 
604 001634 O0S0&7 176136 CLR PSW 
B05 001640 104000 ne3 SCOPE 

607 001642 012716 177777 MOV (KSP) ;PUT 8-1 ON KERNEL STACK 
608 001646 012702 001004 MOV STEMP Re “LOAD INDIRECT ADORESS 
609 001652 012737 O16604 001004 MOV BVIRTSY OSTEMP LOAD ROPRESS 
610 001660 005037 016604 CLR aePHYS+4 PRESET A 
bil 001664 005237 177572 INC aeSRO ‘ENABLE KT11 

613 001670 006532 KK3: MTPI @(R2)+ s VIRT+4e (KSP) + 
614 OO16 ? 177572 CLR S¥SRO ‘DISABLE KT11 
61S O016 37 016604 INC #PHYS+4 sCHECK RESULT 
616 001702 00140: BEQ +4 
617 001704 9000000 HLT sERROR! INCORRECT RESULT 
618 001706 104000 SCOPE 

620 > OM=4 
621 001710 1 CLR (KP) iPUT 0 ON. KERNEL STACK 
622 O0l7le 012704 016602 MOV wv RT+2, RY 
623 001716 012737 177777 016600 MOV 1, aePHYS *PRESET DATA 
be 001724 005237 177572 INC sacha “ENABLE KT11 

626 001730 006544 KK4: MTPI -(R4) ; VIRTe (KSP)+ 
627 001732 005037 177572 CLR aaSRO ;DISABLE KT11 
628 001736 OG22704 016600 CMP #VIRT,RY ;CHECK AUTO-DECREMENT 
629 001742 001401 BEG +4 
630 001744 HLT ERROR! AUTO-DECREMENT FAILED 
631 00174 37 016600 TST JRPHYS ‘CHECK RESULT 
632 001752 001401 BEQ +4 
633 001754 00 ;ERROR! INCORRECT RESULT 
634 001756 104000 SCOPE 
635 
636 sOM=S 
637 001760 012737 O00000 177776 MOV #0, a8PSW sKERNEL MODE!!! PREV KERNEL MODE 
638 001766 O12716 177777 MOV #-1. (KSP) *PUT #-1 ON KERNEL STACK 
639 001772 Ole70e 001010 MOV STEMP+4 Re "LOAD INDIRECT ADDRESS 
640 001776 012767 016600 177002 MOV #VIRT. TEMP+2 “LOAD ADDRESS 
641 002004 005037 016600 CLR aePHYS ‘PRESET DATA 
bie 002010 005237 177572 INC aasRo “ENABLE KT11 

644 002014 006652 KKS: MTIPI a9-(R2) -VIRT# (KSP)+ 
645 002016 005037 177572 CLR daSRO ‘DISABLE KT11 
646 O02022 005237 016600 INC aePHYS “CHECK RESULT 
647 O0c026 001401 BEQ +4 
648 002030 000000 HLT “ERROR! INCORRECT RESULT 
649 002032 005067 175740 CLR PSW 
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653 oO02040 012737 O00000 177776 ’ MOV #0, d8PSW ;KERNEL MODE!!! PREV KERNEL MODE 
654 DoeO46 005016 CLR (KSP) “PUT 0 ON KERNEL STACK 
655 012702 o0000e2 MOV #2 Re ‘LOAD INDEX REGISTER 
656 O020SY 012767 177777 O14S20 MOV #-1 PHYS+2 “PRESET DATA 
B57 002062 005237 177572 INC aaSRO “ENABLE KT11 

653 O02065 O06662 016600 KK6:  MTPI  VIRT(R2) s VIRT+2¢(KSP)+ 
650 002972 016700 175700 MOV PSW.RO *SAVE STATUS RESULT 
661 002076 005037 177572 CLR aeSkO ‘DISABLE KTI1 
662 002102 022706 001062 CMP 8KPTR+2, KSP “CHECK THAT STACK POINTER POPPED 
663 O02106 001401 BEQ +4 
654 boe119 HLT t ENCORRECT STACK PTR 
665 OOclle 1 000004 CMPB  #Z,RO —-; CHECK st RR RE 
666 O02116 001401 BEQ +4 
667 003120 HUT ; ERROR! INCORREGT 6] STATUS RESULT 
658 i 016602 TST aaPHYS+2 
669 O02l126 00140) BEQ +4 
670 002130 o00cco HLT ERROR! INCORRECT RESULT 
671 002132 104000 SCOPE 

673 - DM=7 
674 002134 012716 177777 MOV a1 <KSP) ;PUT #-1 ON KERNEL STACK 
675 OOP140 Ole702 0000 MOV "LOAD INDEX REGISTER 
676 O0C144 012737 O18600 001010 MOV avtht OeTEMP+4 iT OAD ADDRESS 
677 O021S2 005037 016600 CLR aePHyS *PRESET DATA 
678 002156 005237 177572 INC aeSRO "ENABLE KT11 

680 O02162 006672 001006 KK7:  MTPI a@TEMP+2(R2) sVIRT+(KSP)+ 
681 O02166 005037 177572 CLR 3#SRO *DISHBLE KT11 
682 002172 005237 016500 INC asPHYS *CHECK RESULT 
683 002176 001401 BEQ +4 
684 002200 000000 HLT ERROR! INCORRECT RESULT 
685 ooz202 104000 SCOPE 

687 :TEST THAT MTPI CAN LOAD KERNEL 

689 012716 000403 Pratt MOV #403, (KSP) “PUT BR .+10 INST AS DATA ON STACK 
630 002210 005037 O02222 CLR aekk1OR ;PUT HALT FOLLOWING MTPI 
63 002214 005237 177572 INC seSKo sENABLE KTI11 

693 002220 006617 KK10: MTPI (PC) sKKLOAe(KSP)+ 
6% O02222 O00000 KK1OA: HALT “ERROR! MTPI DID NOT POP BR .+10 
695 INTO KK108 
6% 002224 005037 177572 CLR a8SRO “DISABLE K 
697 002230 000765 BR KK10B : LOOP Est ts ERROR 
698 002232 005037 177572 CLR J#SRO ‘DISABLE KT11 
93 002236 104000 SCOPE 

701 ;OM=2, PC 
702 OO02240 012716 177777 MOV 1, (KSP) ;PUT 8-1 ON KERNEL STACK 
703 002044 005067 cOD000E CLR Kila 
704 002250 005237 177572 INC J#SRO -ENABLE KT11 

706 002254 006627 KKil: MTPI (PC)+ ; (PC) +*(KSP)+ 
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aaSRO sDISABLE KT11 
76 *CHECK THAT bata POPPED TO 
+4 i CORRE CT ADDRESS 

#0, aeP NEL MODE!!! PREV KERNEL MODE 
#-{ ree i BAR $-1 "BR cERWEL YAR 
aePHys 
aeSRO sENABLE KT11 

VIRT KSP 
pee RA te ot TATU RESULT 

707 o02256 00000 KKLIA: 
708 O02260 005037 177572 CLR 
709 O02264 005267 177766 INC 
710 401 BEQ 
71 HLT 
71 ™~™ 1 SCOPE 
713 

rte 76 37 77776 pila” V 1 1 1 ‘1 es Bierie baaeis Noy 
71 310 00S 016600 CLR 
718 002314 005237 177572 INC 

? KK12:  MTPI 55 Bassey Bopha” P4Rate he 
7202 000330 005037 177572 CLR 
723 002334 122700 000010 CMPB 
724 002340 00140! BEQ 
725 O0e342 000000 HLT 
72 O02344 ? 014230 INC 
72? 002350 00140) BEG 
728 002352 000000 HLT 
729 002354 OOSO67 175416 CLR 
730 002360 104000 SCOPE 

732 sDM=4, PC 
733 002362 012737 000000 177776 MOV 
734 002370 012716 OOOO! MOV 
73S 002374 016702 og0004 MOV 
7% 002400 005237 177572 INC 

738 (2404 006647 KK13:  MTPI 
739 202406 000000 HALT 
7490 000410 005037 177572 CLR 
741 002414 010267 177764 MOV 
a ooe420 104000 SCOPE 

744 ;DM=6, PC 
74S O02422 O0SDI6 CLR 
746 002424 012767 177777 O14I1S2 MOV 
mM? 002432 005237 177572 INC 

? 77 SCC rea BiSaap BaeES> o1ai4o Kkag: BIBI 
751 O04 016703 175326 HOV 

Fes Bisaeg Boeeae, Afi acS kur 
754 OOC%60 00140! BEG 

rep BASIE 980988 ooon0s ae 
757 000470 OO14O! BEQ 

72 HLT 
74 016604 TST 

7 1401 BEG 
761 002502 O00000 HLT 

SEShL ave 
#N,RO CHECK STATUS RESULT. 
+4 

;ERROR! INCORRECT STATUS RESULT 
PHYS : CHECK RESULT 

;ERROR! INCORRECT RESULT 
PSW 

#0, 38PSW ;KERNEL MODE!!! PREV KERNEL MODE 
8401, (KSP) PUT BR .+4 ON STACK AS DATA 
KK13'R2 ;SAVE nT INSTRUCT ION 
aasro ENABLE K 

-(PC) 5-(PC)+(KSP)+ 
‘ERROR! MTIPI - (PC) FAILED 

aeSRO DISABLE KT11 
Re, KK13 ;RESTORE’ INSTRUCTION 

(KSP) :PUT 0 ON KERNEL STACK 
PHYS+4 

secko -ENABLE KT11 

VIRT+4 »VIRT+4e (KSP) + 
PSW.R3 jSAVE STATUS RESULT 

‘CHECK CR THAT STACK PTR POPPED 

INGORRECT STACK PTR 

a#SRO 
aKPTREE, KSP 

; ROR! 
w24C, R3 ;CHECK aii g RESUL 

aePHYS+Y ; ERROR! ager Resuet STATUS RESULT 

;ERROR! INCORRECT RESULT 
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aaPsi “KERNEL MODE!!! PREV KERNEL MODE! ! 
KSP) ‘PUT #-1 ON KERNEL STACK 

Wviatas JSTEMP +LOAD AODRESS 
JePHYS+4 “PRESET DATA 
a8SRO “ENABLE KTil 

aTEMP : VIRT+4¢(KSP) + 
deSRO :DISABLE KT11 
aNPHYS#4 >CHECK RESULT 
.+ 

;ERROR INCORRECT RESULT 

; CHECK mat MTPI ot, ser STACK PTR 

K16: 

; TESTS KUOQ-KUI6 
:TEST THAT MTPI 

U0: 

; KERNEL MOE EL ein KERNEL MODE 
tapi *PUT O ON KERNEL STACK 
a#SRO “ENABLE KT1I 

KSP -KSPe (KSP)+ 
asSRO ;DISABLE KT11 
KSP CHECK STACK PTR 

; s ERROR! 
#KPTR,KSP *SET KERNEL STACK PTR 

TEST THE MTPI INSTRUCTION KERNEL MODE, PREV USER MODE. 
CAN LOAD A GENERAL REGISTER, (Re) 
#PUM+PRTY7 , d#PSW L MODE!!!, PREV USER MODE!! 
(KSP) :PUT O of“ RERNEL STACK 

“PRESET REGISTER 
seRn” -ENABLE KT11 

Re + R2e(KSP)+ 
PSWR3 : SAVE STATUS RESULT 

-DISABLE K 
: CHECK FHAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
“CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

aeSRO 
SKPTR+2, KSP 
+4 

#PRTY74+Z,R3 
+4 

Re 

SCOPE 
;TEST MFPI INSTQUCUTION KERNEL MODE PREVIOUS KERNEL MODE. 
“TEST THAT MFPI CAN GET DATA FROM A GENRAL REGISTER (R3) 

MOV 
CLR 
MOV 

wR ST ;KERNEL MODE!!!,PREV KERNEL MODE! ! 

#-1,R3 ;PRESET GENERAL REGISTER 
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819 002714 005237 177572 INC QaSRO sENABLE MEMORY MANAGEMENT 

8e0 00e720 006503 KKFO: MFPI R3 + =(KSP)¢R3 
821 O0272e2 016702 175050 MOV PSW.R2 “SAVE CC'S 
B22 002726 005037 177572 CLR aaeSko ‘DISABLE MEMORY MANAGEMENT 
823 lee70e 000350 CMPB 3s #PRTY74N, Re CHECK CC’S 
824 O0e736 001401 BEQ +4 
Bes pog7g 990090 HLT “ERROR! INCORRECT CC’S AFTER MFPI 

2706 001056 CMP #KPTR-2, KSP ‘CHECK THAT STACK WAS PUSHED 

827 002746 00140) BEG +4 
828 002750 oc0000 HLT ERROR! INCORRECT STACK PTR 

829 002752 005216 INC (KSP) CHECK RESULT 
830 002754 001401 BEQ +4 
831 002756 o00000 HLT ERROR! INCORRECT RESULT 
Bic 002760 104000 SCOPE 

B34 TEST THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL ADDRESS 

836 002762 005067 175010 CLR PSW KERNEL MODE!!!,PREV KERNEL MODE! ! 

837 O0e765 O0SO6& 177776 CLR -2(KSP) 
838 002772 Ole702 016600 MOV #VIRT, Re -R2=VIRTUAL AODRESS 
839 000776 0le737 177777 016600 MOV ¢-1, JRPHYS “PRESET PHYSICAL ADDRESS 
849 003004 005237 177572 INC aaSrO ;ENABLE MEMORY MANAGEMENT 
841 003010 000277 Scc *PRESET CC'S 
842 003012 006512 KKFl:  MFPI (R2) jc (KSP¢ (R2) 
843 003014 016703 174756 MOV PSW.R3 SAVE CC'S 
844 003000 00S037 177572 CLR aeSRO ; DISABLE MEMORY MANAGEMENT 
845 003024 122703 0900011 CMPB 0s BN4+C, RB CHECK CC’S 
846 003030 001401 BEQ +4 
847 003032 ojg000 HLT -ERROR! INCORRECT CC’S 
948 003034 Oe2706 001055 CMP #KPTR-2.KSP “CHECK THAT STACK WAS PUSHED 
849 003040 001401 BEQ +4 
8S0 oO03042 oocc00 HLT ERROR! INCORRECT STACK PTR 
851 OO3044 O0S216 INC (KSP) CHECK RESULT 
@S2 003046 00140! BEQ +4 
@S3 003050 o00000 HLT ERROR! INCORRECT RESULT 
go4 0030S2 104000 SCOPE 

S56 ;DM=e 
857 003054 012767 OO0000 174714 MOV #0, PSW KERNEL MODE!!!,PREV KERNEL MODE!! 
858 003062 012766 177777 177776 MOV #-1-2(KSP) 
859 003070 Ole702 O16600 MOV #VIRT, R2 -R2=VIRTUAL ADDRESS 
269 0903074 016600 CLR aePHYS PRESET PHYSICAL ADDRESS 
861 003100 005237 177572 INC J#SRO j ENABLE MEMORY MANAGEMENT 
862 003104 006522 KKFe:  MFPI (R2)+ > =(KSP)+VIRT 
863 003106 005037 177572 CLR a#SRO ‘DISABLE MEMORY MANAGEMENT 
864 003112 005716 TST (KSP) *CHECK RESULT 
865 003114 001401 BEG +4 
865 003116 po00n¢ HLT ERROR! INCORRECT RESULT ON STACK 

867 0031 702 016602 CMP #VIRT+2, Re ‘CHECK AUTO INCREMENT 
868 003124 OO14O1 BEQ +4 
Ba 053188 HLT “ERROR! AUTO INCREMENT FAILED 

1 174642 CLR PSW 
871 003134 104000 SCOPE 
872 
873 :DM=3 
874 003136 005067 174634 CLR PSW KERNEL MODE!!!,PREV KERNEL MODE!! 

eS -
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177776 
001004 
016602 
177777 
17757e 

177872 

174562 
177777 
01660e 
016600 
17757e 

177572 
016600 

001056 

001004 
01660e 

177776 

174504 

001004 
016604 

174424 
177776 

KKF3: 

;OM=4 

KKF4: 

;OM= 5 

KKFS: 

KKF6: 
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-2(KSP) 
#TEMP, Re sLOAD INDIRECT ADDRESS 
WIRTie aeTEMP i LOAD RODRESS 

l.aaPHYS+2 ; PRESET DATA 
sch "ENABLE MEMORY MANAGEMENT 
a(Re)+ + =(KSP )eVIRT+2 
aaSRO “DISABLE MEMORY MANAGEMENT 
(KEP) “CHECK RESULT 

PSW 
#-1,-2(KSP) 
aVIRT+2, RY 

STEMP+2, RO 
aVIRT+4. JaTEMP 
#-1, d#PHYS+4 
aeSRO 

a 
VIRT(R2) 
a#SRO 
#KPTR-2,KSP 
+4 

(KSP) 
+4 

;ERROR! INCORRECT RESULT 

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

*RY=VIRTUAL ADDRESS+2 
: PRESET PHYSICAL ADDRESS DATA 
: ENABLE MEMORY MANAGEMENT 
:=(KSP)¢VIRT 
: DISABLE MEMORY MANAGEMENT 
> CHECK AUTO-DECREMENT 

;ERROR! AUTO- TDECREMENT FAILED 
CHECK RESUL 

;ERROR! INCORRECT RESULT 

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

;RI=INDIRECT ADDRESS 
;LORD ADDRESS 
;PRESET PHYSICAL ADDRESS DATA 
ENABLE MEMORY MANAGEMENT 
:=(KSP)eVIRT+4 
“DISABLE MEMORY MANAGEMENT 
“CHECK RESULT 

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

;LOAD_INDEX REGISTER 
PRESET PHYSICAL ADDRESS DATA 
“ENABLE MEMORY MANAGEMENT 
:=(KSP)¢VIRT-2 
‘DISABLE MEMORY MANAGEMENT 
CHECK STACK PTR 

;ERROR! INCORRECT STACK PTR 
“CHECK RESULT 
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104000 

012767 
012766 

174350 

174266 
001060 
177776 
177572 

17424 
17757 
000001 

001056 

003530 

000000 
177776 
177777 
177572 
016600 
177572 

000340 
177777 

174176 

016600 

174132 
177776 

KKF7: 

KKF 10: 

;0M=3,PC 

KKF 11: 

; OM=6, PC 

MACY11 27(1006) 

H 
SCOPE 

Oe 
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8-4 Re 
8VIRT, JaTEMP 
4-1 SbPHYS 
asskO 
OTEMP+4 (Re) 
asSRO 
(KSP) 
+4 

;ERROR! INCORRECT RESULT 

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

;LORAD INDEX REGISTER 
“LOAD ADDRESS 
: CLEAR PHYSICAL ADDRESS DATA 
> ENABLE MEMORY MANAGEMENT 
+ =(KSP)eVIRT 
* DISABLE MEMORY MANAGEMENT 
» CHECK RESULT 

;ERROR! INCORRECT RESULT 

OPERATES PROPERLY US PC IN DESTINATION 

PSW 
#KPTR, KSP 
-2(KSP) 
aaSRO 

PC 
PSW. Re 
aeSRO 
#C, Re 
44 

8KPTR-2, KSP 
+4 

SKKF 10+2, (KSP) 
+4 

aPRTY7, PSW 
#-1, -2(KSP) 

s ERROR! 

“KERNEL MODE!!! PREV KERNEL MODE! ! 
:SET KERNEL STACK PTR 

;ENABLE MEMORY MANAGEMENT 

5 nop ee 

iROVE ACE’ 8 MEMORY MANAGEMENT 
CHECK CC’S 

;CHECK STACK PTR 

;ERROR! STACK NOT PUSHED 
:CHECK THAT PS WAS PUSHED ON THE STACK 

;ERROR! PC NOT PUSHED ON THE STACK 

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

;ENABLE MEMORY MANAGEMENT 
:=(KSP)eVI RT 
iRiaCe LB MEMORY MANAGEMENT 

INCORRECT RESULT 

;KERNEL MODE!!!,PREV KERNEL MODE!! 
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987 O0036S2 005037 016600 CLR aaPHYS ;PRESET PHYSICAL ADDRESS DATA 
988 003656 005237 177572 INC aeSRO : ENABLE MEMORY MANAGEMENT 
989 7? Ole7le KKF12: MFPI VIRT +=(KSP)eVIRT 
990 177572 CLR aeSRO ;DISABLE MEMORY MANAGEMENT 
991 003672 005716 TST (KSP) CHECK RESULT 
992 003674 001401 BEQ +4 
993 003676 o00000 HLT -ERROR! INCORRECT RESULT 
au 003700 104000 SCOPE 

996 ;DM=7, PC 
987 903702 005067 174070 CLR PSW -KERNEL MODE!!!,PREV KERNEL MODE! ! 
998 003706 005065 177776 CLR -2(KSP) 

1Se Searls Size, (S50) STUER By BUIRTERSRETETP aD ORES 
ie Resa 177572 INC Sidat i ENOBLE MEMORY MANAGEMENT 
1002 003732 000277 SCC 
1003 003734 006577 175044 KKF13: MFPI aTEMP ;-(KSP)eVIRT+4 
1004 003740 016 174032 MOV PSW, R2 “SAVE CC'S 
100S 003744 hee 177572 CLR aeSRO *DISABLE MEMORY MANAGEMENT 
1006 003750 122702 o00011 CMPB #N+C, Re “CHECK CC’S 
1007 003754 OO14O1 BEQ +4 
1008 003756 O00000 HLT sERROR! INCORRECT CC’S 
1009 003760 00S216 INC (KSP) :CHECK RESULT 
1010 003762 OOi4O! BEQ +4 
1011 003764 od00000 HLT sERROR! INCORRECT RESULT ON STACK 
101 003765 104000 SCOPE 

1014 -DM=1,PC 
1015 003770 012766 177777 177776 MOV 1 -2(KSP) 
1016 003778 005237 177572 INC aeSkO ;ENABLE MEMORY MANAGEMENT 
101 006517 KKF14: MFPI (PC) >PUSH NEXT WORD ON THE STACK 
1018 OO4004 000400 KKF1YA: BR +2 “THIS DATA GOES ONTO THE STACK 
1019 OO4006 005037 177572 CLR a#SRO “DISABLE MEMORY MANAGEMENT 
1020 O040le Oes716 co4oo4 CMP JaKKF14A, (KSP) $CHECK DATA ON THE STACK 
1021 004016 001401 BEQ +4 
1022 oO40eD 00 HLT sERROR! INCORRECT DATA ON STACK 
1023 cOo402e2 104000 SCOPE 
1024 
1025 
1026 TEST THAT KERNEL CAN LOAD USER ADDRESS (VIRT) 

ie mt 
1029 «A SEE 6 063A 9 4 SE a A A a aE A 
1030 120000 VIRT=120000 ;USER VIRTUAL ADDRESS FOR THESE TESTS 
1031 017200 PHYS=17200 “CORRESPONDING PHYSICAL ADDRESS 
he Wertrtiiiiiiiititiiiiiiiitett ries 

1034 OO4024 012737 030000 177776 MOV SKM+PUM,38PSW  ; KERNEL MODE!!! PREV USER MODE!! 
1035 O04032 OO0SDI6 CLR (KSP) ‘PUT O ON KERNEL STACK 
1036 OO4034 012702 120000 MOV aVIRT,Re 2=VIRT ADDRESS 
1037 OOYO4O 012737 177777 017200 MOV #-1, J&PHYS ; PRESET igea 
1038 OO4044 005237 177572 INC aeRO ENABLE KT11 

1040 O040S2 000277 SCC 
1041 OO40S4 O0bbie KUL: MTPI (R2) s VIRT*(KSP)+ 
1042 OO40S6 016703 173714 MOV PSW,R3 SAVE STATUS RESULT 



‘ 

OBKTC-8 =OMTPI/VMFPI_ WITH MEMORY MAMAGEMENT 
DBKTCB.P11 Oe-FEB-77 09:Se2 

1043 7 477572 Io Gonoee eevee OclBce 
1045 001401 
10% O04074 000000 
1047 004076 1e2703 000005 
a Oot Oe 001401 

1050 Goldy Bosra? 017200 
10S1 OO4112 001401 
10S2 004114 
10S3 004116 104000 
1054 
10SS 
1056 OO4120 012737 030000 
1087 OO4126 Ole716 177777 
1088 OO04132 OQOle70e 120000 
10$9 004136 00S037 017200 
— 004142 O0S237 177572 

1062 OO4146 006622 
1063 004150 008037 177572 
1064 OON1SY Q00Se37 017200 
1065 004160 OO1401 
1066 004162 000000 
1067 OO4164 Qee70e 120002 
1068 004170 001401 
1069 004172 000000 
1070 004174 O0S067 173576 
1g 004200 104000 

1073 OONe0e O12737 030340 
1074 OO4210 Ole716 177777 
1075 OO4214 OQle70e 001004 
1076 OO4220 Ole7le 120004 
1077 OO4e2e4 005037 017204 
1078 004230 005237 177572 

1080 1081 OMe. Goscs? 177572 
1082 OO4e42 005237 017204 
1083 OO04246 001401 
1084 004250 
1085 O042Se 104000 
1086 
1087 
1088 OO42S4 012737 030000 
1089 OO4ebe 005016 
1090 OO4e64 012704 120002 
1091 OO4e70 012737 177777 
10% 004276 005237 177572 

1094 004302 006644 
1095 004304 177572 
1096 OO4310 O2e704 120000 
1097 004314 001401 
1098 004316 000000 

177776 

177776 

177776 

017200 

KUe: 

;OM=3 

KU3: 

; OM=4 

KU4: 

MACY11 27(1006) 
LOe 
02-FEB-77 

a8SRO 
#KPTR+2,KSP 
+4 

#Z+C,R3 
+4 

JePHYS 
44 

#PUM, O#PSH 
#-1. tKSP) 
#VIRT Re 
aaPHys 
aaSRO 

(R2)+ 
aeSR0 
aePHYS 
+4 

aVIRT+2,Re2 
+4 

PSW 

@PUMN+PRTY7, d&PSW 
-1 KSB) 
TE 
WERT (R2) 
aePHYS+4 
aeSRO 

a(R2)+ 
deSRO 
aePHYS+4 
+4 

#KM+PUM, J#PSW 
(KSP) 
aVIRT +2 RY 

1, aPHYS 
54S bad 

-(R4) 
a#SRO 
aVIRT,RY 
+4 

10:00 PAGE 24 

;DISABLE KTil 
“CHECK THAT STACK POPPED 

;ERROR! INCORRECT STACK PTR 
‘CHECK STATUS RESULT 

;ERROR! INCORRECT STATUS RESULT 
‘CHECK RESULT 

;ERROR! INCORRECT RESULT 

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

; VIRTe¢(KSP)+ 
;DISABLE KT11 
:CHECK RESULT 

;ERROR! INCORRECT RESULT 
: CHECK AUTO- INCREMENT 

;ERROR! AUTO-INCREMENT FAILED 

sKERNEL MODE!!! PREV USER MODE!! 
sPUT #-1'0N KERNEL STACK 
“LOAD INDIRECT ADORESS 

ORD ADDRESS ‘L 
PRESET DATA 
sENABLE KT11 

;VIRT+4¢ (KSP)+ 
:DISABLE KT11 

;CHECK RESULT 

;ERROR! INCORRECT RESULT 

KERNEL MODE!!! PREV USER MODE!! 
“PUT O ON KERNEL STACK 
“LOAD ADDRESS 
PRESET DATA 
‘ENABLE KT11 

; VIRT+(KSP)+ 
;DISABLE KT11 

; CHECK AUTO-DECREMENT 

;ERROR!? AUTO-DECREMENT FAILED 

— 
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' 1098 004320 005737 017200 TST asPHYS sCHECK RESULT 
1100 OO4324 001401 BEQ “+4 
1101 904326 000000 HLT ERROR! INCORRECT RESULT 
1102 004330 104000 SCOPE 

tio oM=s 
110S 004332 012737 030000 177776 ' MOV SPUN, 2#PSi ;KERNEL MODE!!! PREV USER MODE! ! 

11o? DeMES Bioroe 001010 Mov ATL ALKSP), PUT A LON KERIB RCK 
ie Seized pigs 120000 174430 MOV @VIRT, TEMP+2 § :LOAD ADDRESS 
1109 004356 005037 017200 CLR aePyys PRESET DATA 
1110 004362 005237 177572 INC a#SRO “ENABLE KT11 

ile 004365 006652 7757 KUS: NTP 9° (RB) jVIRT* (KSP)+ 

1114 poz rede 4153 NC 3 HYS i RPCe eS 
111S OO4400 001401 BEQ “+4 
1116 OG+02 000000 HLT sERROR! INCORRECT RESULT 
1117 OO4404 005067 173366 CLR PSW 
1118 OO4410 104000 SCOPE 

Hs ot 
1121 OO4412 012737 030000 177776 ' MOV #PUM, J#PSW sKERNEL MODE!!! PREV USER MODE!! 

11da DOWNES BrSTee ca KSe iPUT_O ON KERNEL STACK 
115 PRISE Bt Ts 012546 MOV -! Buysse ibeeeet Data 
les OO4434 005237 177572 INC asSkO *ENABLE KT11 

1127 OO4440 006662 120000 KUS: MIPI VIRT(R2) s VIRT+2¢ (KSP) + 

1153 poNuSO pesaer 199858 Cee | SSRG” iBchere Kil 
1183 pen read baie CNP 8KPTR+2,KSP * CHECK Fant STACK POINTER POPPED 
1131 OO4460 O0140i BEQ +4 
1132 OO4462 HLT sERROR: INCORRECT STACK PTR 
1133 bowed 000004 CMPB 8Z,RO  ;CHECK STATUS RESUL 
1134 1401 BEQ +4 
1135 004472 000000 HLT sERROR! INCORRECT STATUS RESULT 
1136 OO4474 005737 017202 TST aePHYS+2 CHECK RESULT 
1137 OO4S00 001401 BEG +4 
1138 004502 000000 HLT sERROR! INCORRECT RESULT 
1139 OO4504 104000 SCOPE 

tld 
1142 012737 030000 177776 ’ MOV SKM+PUM. 38PSW =; KERNEL MODE!!! PREV USER MODE!! 
1143 OO4514 Ole716 177777 MOV #-1, (KSP) *PUT #-1 ON KERNEL STACK 
1144 OO4S20 012702 oo0002 MOV #2,Re *LOAD INDEX REGISTER 
1145 OO4524 012737 120000 oO0L010 MOV eVIRT asTEMP+4 ;LOAD ADDRESS 
11468 OO4S32 005037 017200 CLR aePHys *PRESET DATA 
Ay? OO4S36 005237 177572 INC aaSRO “ENABLE KT11 

1149 OO4SH2 006672 001006 KU7:  MTPI  a@TEMP+2(R2) :VIRT+(KSP)+ 
1150 OO4S4H6 005037 177572 CLR a#SRO ‘DISABLE KT11 
1151 OO45S2 37 017200 INC aePHYS ‘CHECK RESULT 
1152 OO45S6 O01401 BEQ +4 
1153 004560 000000 HLT sERROR! INCORRECT RESULT 
1154 04562 104000 SCOPE 
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NOe 
DBKTC-8 MTPI/MFPI WITH MEMORY MAMAGEMENT MACY11 27(1006) O2@-FEB-77 10:00 PAGE eb 

OBKTCB.P11 O2-FEB-77 09:S2 

1155 
is j TEST THAT MTPI CAN LOAD USER 

1188 OO4SS4Y 012737 030000 177776 ' “OV #KM+PUM, #°SW =; KERNEL MODE!!! PREV USER MODE! ! 

1159 ooe7e D127 16 0046 MOV #kU19A, {KSP) :PUT NEW PC ON STACK AS DATA 

1160 17757e INC aasR ENABLE KTL! 

1162 OO4602 006607 KU1O0: MTPI PC -PC+(KSP) + 
1163 Oooo HLT ZERROR! MTPI DID NOT LOAD NEW PC 

1164 177572 KUIOA: CLR aeSRO ‘OISABLE KTil 
1168 004612 104000 SCOPE 

eS 004614 012737 00 177776 sDM=e PC Ly SKM+PUM 28PSW 9; KERNEL MODE!!! PREV USER MODE!! 
118 OOM622 612716 razed MOV 8-1, (KSP! ‘PUT #-1 ON KERNEL STACK 
1170 OON6e6 012767 OON646 173414 MOV akUL1A, MMVEC *LOAD SEG ERR VECTOR 
2k OO4634 005257 177572 INC a8SRO -ENABLE KT11 

1173 OO4640 006627 KULL:  MTPI (PC)+ . (PC) +e(KSP)+, SHOULO ABORT 

1174 OO4%642 000000 HLT ; ERROR! RID NOT ABORT AND PC DID NOT 
1175 * RUTO- INCREMENT 

117 004644 000000 WLI HLT 5 i ERROR! DID NOT ABORT 
: 8 ; 

1 eke TR-2,K ; 1158 prieds neeeaee An BEE EE age 2,KSP RiBaBLE Kt brack PTR WAS PUSHED TWICE 

1179 OO46S6 001401 BEQ +4 
1180 pog00 HLT ERROR! INCORRECT STACK PTR ON ERROR ABORT 

1181 1276? O00462 173360 MOV #MMERR, MMVEC 
1182 104000 SCOPE 
1183 
1184 ;DM=3, PC 
1185 O04%72 012737 030000 177776 MOV #PUM, J8PSW KERNEL MODE!!! PREV USER MODE! ! 
118 OO4700 012716 177777 MOV a-1, (KSP) ‘PUT #-1 ON KERNEL STACK 
1187 004704 005037 017260 CLR aePHys 
1188 004710 005237 177572 INC aaSRO sENABLE KT11 

11990 004714 006637 120000 KUl2: MTPI @eVIRT sVIRT#(KSP)4 
1191 OO4720 016700 173052 MOV PSW RO SAVE STATUS RESULT 
1192 OO4724 005037 177572 CLR aeSRo “OISABLE KT11 
1183 004730 122700 000010 cHPE aN RO CHECK STATUS RESULT 

1195 eee ieee HL ERROR! INCORRECT STATUS RESULT 
1196 OO4740 005267 012234 INC PHYS CHECK RESULT 
1197 744 BE +4 
1198 rdf HL ERROR! INCORRECT RESULT 
11 173022 CLR PSW 
1200 004754 104000 SCOPE 

1202 ;OM=4, PC 
1203 OO4756 012737 030000 177776 M SKM+PUM,38PSW =; KERNEL MODE!!! PREV USER MODE?! 
1204 004764 005016 CLR (KSP) “PUT G ON KERNEL STACK 
1205 7b O1b70¢ 000012 MOV KU13,R2 :SAVE MTPI INSTRUCTION 
1206 772 Ole767 OOSO10 173250 MOV #KUISA,MMVEC ;LOAC SEG ERR VECTOR 
1207 005237 177572 INC aaSRO “ENABLE KT11 

poeoet BOER, KU13: MTPI -(PC) 3-7 (PC) (KSP)+ 
HLT “ERROR! FAILED TO ABORT 

et
 

ee
 

oO
 

I 
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1211 005010 005037 177572 KUI3A: CLR assR ;DISABLE KT11 
1212 O0S014 010267 177764 MOV Re Kua “RESTORE INSTRUCTION 
1213 00S020 012767 O00462 173222 MOV SMMERR, MMVEC 
1214 005026 104000 SCOPE 

Bt? ¢ 
1217 005030 012737 030340 177776 ’ “MOV BPUN+PRTY7, OePSW “KERNEL MODE!!! PREV USER MODE!! 
1218 005036 005016 | 312136 CLR KP cay :PUT 0 ON KERNEL STACK 

iee0 See Bhes8 177572 INC aeSkO “ENABLE KT1L 

leze ooSOS2 000277 SCC 
1223 OOSOSY 006667 112724 KUL4: MTPI VIRT+4 s VIRT+4e (KSP)+ 
1224 005060 016703 172712 MOV PSW_R3 : SAVE STATUS PESULT 
1225 005064 005037 177572 CLR aaSRo DISABLE KT 
lee 005070 001062 CMP 8KPTR+2,KSP CHECK THAT hack PTR POPPED 
1227 OOSO74 001401 BEQ +4 
1228 005076 000000 HLT sERROR! INCORRECT STACK PTR 
1229 005100 122703 000345 CMPB s- #PRTY7+2+C,R3 CHECK STATUS RESULT 
1230 OOSION 001401 BEQ +4 
1231 005106 HLT - ERROR! INCORRECT STATUS RESULT 
1232 005110 37 017204 TST aePHYS+4 “CHECK RESULT 
1233 005114 OD1401 BEQ +4 
1234 O0S116 sERROR! INCORRECT RESULT 
1235 005120 104000 SCOPE 
1236 
1Ez ;DM=7, PC 

1239 O00S!22 012737 030000 177776 MOV SKM+PUM J8PSW =; KERNEL MODE!!! PREV USER MODE!? 
1240 005130 012e716 177777 MOV 8-1, (KSP) *PUT 8-1 ON KERNEL STACK 
1241 OO0S134 012737 120004 001004 MOV @VIRT+4, asTEMP ;LOAD ADDRESS 
le¥2 005142 005037 017204 CLR aePHYS+4 j PRESET DATA 
1243 005146 005237 177572 INC aaSRO -ENABLE KTL 

1245 0051S2 006677 173626 KUIS: MTPI aTEMP sVIRT+4¢(KSP) + 
124% 0051S6 00S037 177572 CLR J#SRO “DISABLE KT11 
1047 005162 005237 017204 INC QePHYS+4 sCHECK RESULT 
1248 005165 001401 BEQ +4 
1249 005170 oo0000 HUT ERROR INCORRECT RESULT 
1250 005172 104000 SCOPE 

ie 
1253 ;CHECK THAT MTPI CAN SET USER STACK PTR & PUSH DATA ONTO USER STACK 
1254 OO0S174 012737 030000 177776 MOV sPUM. J8PSH sKERNEL MODE!!! PREV USER MODE!? 
1255 OO0Se02 012746 120000 MOV BviRt -(KSP) 
1256 005206 OO0SO46 CLR -(KSP} ‘PUT OATA ON YHE STACK 
1257 005210 012746 120000 MOV eVIRT. -(KSP) 
1258 bose l4 012737 177777 017200 MOV #-1. JkPHYS ; PRESET STACK DATA 
1268 005237 177572 INC aaSRO *ENABLE KT11 

1261 005226 006506 KU16: MTPI USP ; USP (KSP)+ 
1262 005230 006636 MTP]  @(KSP)+ : VIRT+(KSP)+ 
1263 005232 005037 177572 CLR 3#SRO *DISABLE KT11 
1264 005236 106506 MFPO —«sUSP GET USER STACK PTR 
1265S O05°40 022716 120000 CMP BVIRT, (KSP) -CEHECK THAT MTPI USP SET USER STACK PTR 
1266 O0S244 001401 BEG +4 
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1267 005246 000000 HLT ;ERROR! MTPI USP FAILED 
1268 O0S2eS0 005737 017200 TST aePHYS *CHECK THAT MTPI @(KSP)+ PUT THE 
12693 Ooses4 001401 BEQ +4 “CORRECT DATA ONTO THE USER STACK 
1270 000000 HLT “ERROR! MTPI @(KSP)+ FAILED 
1271 005260 022706 001056 CMP #KPTR-2, KSP ‘CHECK KERNEL STACK PTR AFTER TEST 
1272 OOS264 OO1401 BEG +4 
1273 O0S266 HLT ERROR! INCORRECT KERNEL STACK PTR 
1274 005270 104000 SCOPE 
1275 -TEST MFPI INSTRUCTION KERNEL MODE PREVIOUS USER MODE 
1276 :TEST THAT MFPI CAN GET DATA FROM A GENERAL REGISTER (R1). 
1277 O00S272 012767 030000 172476 MOV #PUM, PSH sKERNEL MODE!!! PREV USER MODE!! 
1278 O0S300 0120765 177777 177776 NOV #-1,-2(KSP) 
1279 005306 005000 CLR RO :PRESET REGISTER 
1280 005310 005237 177572 INC aeSRO : ENABLE HENORY MANAGEMENT 
1281 005314 000277 scc “PRESET CC’ 
1282 005316 O06S00 KUFO: MFPI RO +=(KSP) “RS 
1283 005320 016704 1724S2 MOV PSW RY “SAVE CC*S 
1284 00530% 005037 177572 CLR asSro “DISABLE MEMORY MANAGEMENT 
1285 005330 122704 o0000S CMPB zc, RY CHECK ce’sS 
1286 005334 001401 BEQ 
1287 005336 000000 HLT “ERROR! INCORRECT CC’S 
1288 005340 022706 001056 CMP 8KPTR-2,KSP CHECK THAT STACK PTR WAS PUSHED 
1289 OOSI44 OOL4O! BEG +4 
1290 005;'% 000000 HLT sERROR! INCORRECT STACK PTR 
1291 005350 005716 TST (KSP) CHECK RESULT 
1e92 005352 001401 BEQ “+4 
1293 005354 000000 HLT ERROR! INCORRECT RESULT 
1294 005356 00S067 172414 CLR PSW 
1295 005362 104000 SCOPE 

1297 . TEST THAT MFPI CAN GET DATA FROM A KERNEL VIRTUAL ADORESS 

1299 005364 012767 O30000 172404 ’ MOV 8KM+PUM, PSH sKERNEL MODE!!!,PREV USER MODE!! 
1300 005372 O0SD66 177776 CLR -2(KSP) 
1301 005376 O12702 120000 MOV aVIRT,Re ;R2=VIRTUAL RDORESS 
1302 005402 012737 177777 017200 MOV 8-1, a&PHYS :PRESET PHYSICAL ADDRESS 
1303 005410 005237 177572 INC aeSRO : ENABLE MEMORY MANAGEMENT 
1304 005414 000277 scc “PRESET CC’S 
1305 005416 006512 KUF1: MFPI (Re) jg (KSP Je (Re) 
13068 O05420 016703 172352 MOV PSW_R3 “SAVE C 
1307 OO0S4¥24 005037 177572 CLR aaSRO Br SpeLe RENORY MANAGEMENT 
1308 005430 122703 000011 CMPB ss BN4C,, RB “CHECK CC'S 
1303 O0S434 00°40 BEQ +4 
1310 005436 000000 HLT sERROR! INCORRECT C7’S 
1311 OOS440 22706 001056 CNP &KPTR-2, KSP CHECK THAT STACK WAS PUSHED 
1312 OOSH44 OQOI4O!1 BEQ +4 
1313 005446 000000 HLT sERROR! INCORRECT STACK PTR 
1314 OOS4SO O0S216 INC (KSP) CHECK RESULT 
1315 OOS4S2 001401 BEQ +4 
1316 005454 900000 HLT ERROR! INCORRECT RESULT 
1317 O054S6 104000 SCOPE 
1312 
1319 -OM=2 
1320 005460 012767 030000 172310 MOV #PUM, PSW “KERNEL MODE!!!,PREV USER MODE!! 
1321 OOSH65 012766 177777 177776 MOV #-1,-2(KSP) 
1322 005474 012702 120000 MOV 8VIRT, Re -R2=VIRTUAL ADDRESS 
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0 
005067 

017200 
177S7e 

177$7e2 

120002 

172236 

177572 

172024 

172226 

001004 
017202 

172152 
177776 

172074 

001004 
017204 

KUF e: 

;OM=3 

KUF 3: 

;DM=4 

KUF4: 

KUFS: 

MACY11 27(1006) 
DOS 
02-FEB-77 

aePHYS 
aaSRO 
(Re)+ 
JeSRO 
(KSP) 
+4 

aVIRT+2,Re 
+4 

PSW 

#KM+PUM  PSW 
-2(KSP)’ 
sTEMP Re 
wvinTte aeTEMP 

1, dPHYS+2 
oes bas 
a(Re)+ 
aeSRO 
(KSP) 
+4 

#KM+PUM, PSH 
8-1, -2KSP) 
sVIRT+2,R4 
aePHYS 
d#SRO 
-(RY) 
aeSRO 
#VIRT,RY 
+4 

(KSP) 
+4 

#PUM. PSW 
-2(KSP) 
#TEMP+2,R1 
#VIRT+4) S8TEMP 
8-1, J#PHYS+4 
asSRO 

- ERROR! 

- ERROR! 

10:00 PAGE 29 

;PRESET PHYSICAL ADDRESS 
‘ENABLE MEMORY MANAGEMENT 
;-(KSP)eVIRT 
DISABLE MEMORY MANAGEMENT 
CHECK RESULT 

;ERROR! INCORRECT RESULT ON STACK 
CHECK AUTO INCREMENT 

;ERROR! AUTO INCREMENT FAILED 

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

;LORD INDIRECT ADDRESS 
; LOAD RODFESS 
PRESET DATA 
;ENABLE MEMORY MANAGEMENT 
:-(KSP)eVIRT+2 
;DISABLE MEMORY MANAGEMENT 
CHECK RESULT 

INCORRECT RESULT 

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

;RY=SVIRTUAL_ADORESS+2 
PRESET PHYSICAL ADDRESS DATA 
;ENABLE MEMORY MANAGEMENT 
+= (KSP)eVIRT 
“DISABLE MEMORY MANAGEMENT 
: CHECK AUTO-DECREMENT 

;ERROR! AUTO-DECREMENT FAILED 
;CHECK RESULT 

INCORRECT RESULT 

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

;RL=INDIRECT ADDRESS 
LOAD ADDRESS 
PRESET PHYSICAL ADDRESS DATA 
“ENABLE MEMORY MANAGEMENT 
'=(KSP)eVIRT+4 
DISABLE MEMORY MANAGEMENT 
CHECK RESULT 
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1379 00S7S2 104000 SCOPE 
1380 
138) ;DMN=6 
l 012767 030000 172014 MOV #PUM, PSH sKERNEL MODE!!!,PREV USER MODE!! 
1383 00S7b2e 012766 rrr 177776 HOV 051 52(KSP) “on x REGISTER 

rf 8 ; 

13 res aes po 202 CLR DePHYS+2 i Bee eet PryS CAL ADORESS DATA 
138 006000 005237 177572 INC aaSRO -ENABLE MEMORY MANAGEMENT 
1387 Ob5be 120000 KUF6: MFPI VIRT(R2) :-(KSP)eVIRT-2 
1388 10 177572 CLR aeSRO “DISABLE MEMORY MANAGEMENT 
1389 006014 22706 001056 CMP #KPTR-2, KSP “CHECK STACK PTR 
1390 0060e0 001401 BEG +4 
1391 006022 900000 HLT sERROR! INCORRECT STACK PTR 
1392 006024 005715 TST (KSP) -CHECK RESULT 
1393 006026 00140! BEQ +4 
1394 006030 000000 HLT sERROR! INCORRECT RESULT 
139S 006032 O0S067 171740 CLR PSW 
13968 006036 104000 SCOPE 
1397 
1398 :DM=7 
1399 006040 012767 030000 171730 MOV #KM+PUM, PSW -KERNEL MODE!!!,PREV USER MODE!! 
1400 OO60%6 O0S066 177776 CLR -2(KSP) 
1401 O060S2 012702 177774 MOV 8-4, Re ;LOAD INDEX REGISTER 
1402 006056 012737 120000 001004 MOV SVIRT, eTEMP “LOAD ADDRESS 
1403 006064 012737 177777 017200 MOV 8-1 abPHYS -CLEAR PHYSICAL ADDRESS DATA 
1404 006072 005237 177572 INC aaSkO “ENABLE MEMORY MANAGEMENT 
140S 006076 006572 001010 KUF7: MFPI  @TEMP+4(R2) > =(KSP)eVIRT 
1406 00610e 005037 177572 CLR aeSRO ‘DISABLE MEMORY MANAGEMENT 
1407 006106 O05216 INC (KSP) CHECK RESULT 
1408 006110 001401 BEQ +4 
1409 O06112 oo0000 HLT sERROR! INCORRECT RESULT 
1410 006114 104000 SCOPE 

ig j TEST THAT MEPI OPERATES PROPERLY US PC IN DESTINATION 

1414 006116 012767 O30000 171652 ’ “MOV 8KM+PUM , PSI sKERNEL MODE!!!,PREV USER MODE!! 
1415 006124 O0SO6& 177776 CLR -2(KSP) 
1416 006130 005237 177572 INC aeSRO sENABLE MEMORY MANAGEMENT 
1417 006134 000277 SCC 
1418 006136 006507 KUFIO: MFPI PC :=(KSP)eP 
1419 006140 016702 171632 MOV PSW. Re “SAVE CC’S 
1420 006144 005037 177572 CLR aesRo ‘DISABLE MEMORY MANAGEMENT 
1421 006150 122702 OO00001 CMPB ss 8, R2 “CHECK CC’S 
1422 0061S4 001401 BEQ 44 
1423 006156 HLT 
1424 006160 001056 CMP #KPTR-2,KSP -CHECK STACK PTR 
1425 006164 00140! BEO +4 
1426 006166 000000 HLT -ERROR! STACK NOT PUSHED 
1427 006170 Ose? 16 006140 CMP #KUF10+2,(KSP) CHECK THAT PC WAS PUSHED ON THE STACK 
1428 006174 OOI4O! BEQ +4 
1429 006176 000000 HLT ;ERROR? PC NOT PUSHED ON THE STACK 
1430 006200 104000 SCOPE 
1431 
143¢ 
1433 
1434 -OM=3,PC 
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14S2 

1467 

006202 
0062 10 
Boesit 

006226 

a 
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012767 

Qi2737 

030000 

177572 
001056 

171566 

017200 

171456 

001004 
017204 

171366 

KUF 11: 

KUF le: 

KUF 13: 

KUF 14: 

MACYL1 27(1006) Oe-FEB-77 10:00 PAGE 31 

#PUM. PSid sKERNEL MODE!!! PREV USER MODE!! 
-2(KSP) 
8-1, J8PHYS 
aaSRO ;ENABLE MEMORY MANAGEMENT 
JaVIRT :=(KSP)eVIRT 
a#SRO ; DISABLE MEMORY MANAGEMENT 
(KBP) CHECK RESULT 

;ERROR! INCORRECT RESULT 

#PUM+PRTY7,PSW ;KERNEL MODE!!!, PREV USER MODE!! 
#-1,-2(KSP) 
aaPHys :PRESET PHYSICAL ADDRESS DATA 
aeSRO “ENABLE MEMORY MANAGEMENT 
VIRT :=(KSP)eVIRT 
aeSRO DISABLE MEMORY MANAGEMENT 
(KP) :CHECK RESULT 

;ERROR! INCORRECT RESULT 

KMEPUN, PSH ;KERNEL MODE!!!,PREV USER MODE!! 

SVIRT+4, QUTEMP ;LOAD ADDRESS . 
#-1, d#PHYS+4 ;PRESET DATA 
aaSRO “ENABLE MEMORY MANAGEMENT 

aTEMP 5=(KSP)¢VIRT+4 
PSW. Re ‘SAVE CC’S 
aesRo *DISABLE MEMORY MANAGEMENT 
wN+C, RE >CHECK CC'S 

; sERROR! INCORRECT CC’S 
(KSP) “CHECK RESULT 

;ERROR! INCORRECT RESULT ON STACK 

#KM+PUM, PSU sKERNEL MODE!!!,PREV USER MODE!! 
SVIRT. (KSP) 
aePHys 
aeSRO -ENABLE MEMORY MANAGEMENT 
a(KSP) =(KSP)+VIRT 
a*SRO “DISABLE MEMORY MANAGEMENT 
SaKPTR-2 “CHECK DATA ON THE STACK 
+ 

;ERROR! INCORRECT DATA ON THE STACK 

;BEGIN TESTING IN USER MODE 
7NOTE: ALL HLT (HALT) INSTRUCTIONS WILL TRAP TO LOC 10. THE PROGRAM WILL 
;ALLOW THE TRAP,ADJUST THE PC AND RETURN 70 THE HLT IN KERNEL MODE. THE 
;USER STACK POINTER IS NOT AFFECTED BY THIS TRAP. THE USER STACK POINTER 
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012706 
000240 
012767 
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012767 
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120000 
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000600 

077406 
077408 
007600 

170340 

177777 
177572 

171252 
177572 
o0n60e 

000344 

170000 
177777 
120000 
017200 
177572 

177572 
017200 

120002 

171136 

170000 

p=
-2
 

fa
ns
 
P
e
 

N
N
N
 

s
s
 

—
 

p
—
 

pa
w 

O
r
u
 

o
o
o
 

177776 

177776 

177776 

GO3 
MACY11 27(1006) O2-FEB-77 10:00 PAGE 32 

-IS AT PHYSICAL 0600. 

MOV 8UPTR, USP ;SET USER STACK PTR 
USRTST: NOP "BEGIN “ESTS IN USER MODOC 

MOV #77406,UPDRO §;RW,UP 200 BLOCKS 
MOV 877406;UPDR7  § ;RW, UP 200 BLOCKS 
MOV 87600, UPAR? 

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

Nov sUMsBUM+PRTY?, , o8PSH “USER MODE!!! PREV USER MODE!! 

MOV 8-1, R2 -PRESET REGISTER 
INC aaSkO ‘ENABLE KTL1 

UUO: MTPI Re ;R2¢ (USP) + 
MOV PSW_R3 : SAVE STATUS RESULT 
CLR axSk0 ‘DISABLE K 
CHP sUPTR+2, USP * CHECK FAT tack POPPED 

HLT : ERROR! INCORRECT STACK PTR 
CHPE aPRTY747Z, RE CHECK STATUS RESULT 

HLT ; sERROR! INCORRECT STATUS RESULT 
TST Re CHECK RESULT 
BEQ +4 
HLT -ERROR! INCORRECT RESULT 
SCOPE 

-TEST THAT USER CAN LOAD USER ADDRESS (VIRT) 

He SE SE MEME HE HE Ae AE SE HH a a a aE a 

VIRT=120000 “USER VIRTUAL ADDRESS FOR THESE TESTS 
PHYS=17200 ‘CORRESPONDING PHYSICAL ADDRESS 

Pitririitititiiitiiiiiiitiiitiit 

;DM=e 
MOV BUM+PUM, a8PSW =; USER MODE!!!,PREV USER MODE!! 
MOV #-1, (USP) 
MOV #VIRT. Re ;R2=VIRT ADDRESS 
CLR aePHyS “PRESET DATA 
INC aaSRO SENABLE KT11 

UUl: MTPI (R2)+ : VIRT+ (USP) + 
CLR aeSRO “DISABLE KT11 
INC oNPHYS CHECK RESULT 

HLT sERROR! INCORRECT RESULT 
CHP aVIRT#2, RE ‘CHECK AUTO-INCREMENT 

.+ 

HLT “ERROR! AUTO-INCREMENT FAILED 
CLR PSW 

one4 SCOPE 

MOV #UM+PUM, 38PSW =; USER MODE!!!,PREV USER MODE!! 
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177776 

177776 

MACY11 27(1008) O2-FEB-77 10:00 PAGE 33 

CLR (USP) 
MOV #VIRT+2, RY LOAD ADDRESS 
MOV 8-1, aaPHYS “PRESET DATA 
INC aeSko “ENABLE KT11 

UU2: MTPI —_ -CR4) :VIRT#(USP) + 
CLR aeSRO ‘DISABLE KT11 
CHP aVIRT, RH :CHECK AUTO-DECREMENT 

HLT ; sERROR! AUTO-DECREMENT FAILED 
ts asPHYS CHECK RESULT 

HLT ; sERROR! INCORRECT RESULT 
SCOPE 

DM=6 
Ov aU+PUM, 3 4PSH ;USER MODE! !!,PREV USER MODE!! 

MOV #2. Re sLOAD INDEX REGISTER 
MOV #-1, PHYS+2 “PRESET DATA 
INC aaSRO “ENABLE KT11 

UU3: MIPI  VIRT(Re) : VIRT#+2¢(USP)+ 
MOV PSW. RO SAVE STATUS RESULT 
CLR aasko ‘DISABLE KT11 
CHP aUPTR+2, USP CHECK THAT STACK POINTER POPPED 

.+ 

HLT “ERROR! INCORRECT STACK PTR 
CHP #2, RO “CHECK St BRE be dtie 

HLT ; sERROR! INCORRECT STATUS RESULT 
qr aupHyst2 CHECK RESULT 

HUT ; sERROR! INCORRECT RESULT 
SCOPE 

j TEST THAT MTPI CAN LOAD PC 

“Moy #UM+PUM, d#PSW =; USER MODE!!! PREV USER MODE!! 
MOV #UUYA, (USP) *PUT NEW PC ON STACK AS DATA 
INC a#SRO “ENABLE KT11 

UU4: MTPI PC ;PC+(USP)+ 
HLT ‘ERROR! MTPI DID NOT LOAD PC 

UUYA: CLR aaSRO ‘DISABLE KT11 
SCOPE 

-OM=3, PC 
MOV #UM+PUM, a8PSW =; USER MODE!!! PREV USER MODE!! 
MOV 8-1, (USP) 
CLR aePHYS 
INC JeSRO sENABLE KT11 

UUS: MTPI @aVIRT ; VIRT+ (USP) + 
MOV PSWRO :SAVE STATUS RESULT 
CLR aeSRO ‘DISABLE KT11 

| 
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1603 007102 422700 000010 CMPB = @N,RO-—-; CHECK STATUS RESULT 
1604 007106 1401 BEQ +4 
1605 007110 oc0000 HLT sERROR! INCORRECT STATUS RESULT 
1606 007112 O0S267 010062 INC PHYS CHECK RESULT 
1607 007116 001401 BEQ +4 
1608 607120 000000 HLT sERROR! INCORRECT RESULT 
1609 007122 005067 170650 CLR PSW 
1610 007126 104090 SCOPE 

l6le :DM=7, PC 
1613 007130 012737 170000 177776 MOV eun+Pun aNPsi /USER MODE!!! PREV USER MODE!! 
1614 007136 012716 177777 MOV 
1615 007142 012737 120004 001004 MOV viatse SeTEMP ;LOAD ADDRESS 
1616 007150 00S037 017204 CLR aePHysS+4 -PRESET DATA 
1617 007154 005237 177572 INC aeSRO -ENABLE KTL1 

1619 007160 006577 171620 UU: MTIPI  3TEMP : VIRT+4e (USP) + 
1620 007164 005037 177572 CLR aaSRO DISABLE KT11 
1621 007170 005237 017204 INC JePHYS+4 CHECK RESULT 
léee 007174 001401 BEQ 44 
1623 007176 O00000 HLT sERROR INCORRECT RESULT 

tesa 00 104000 - TEST MEE [INSTRUCT N USER MODE PREVI RM 
ta oo7ene 012767 170000 170566 at ee UBER EER Shae TE paeye USER MODE!! 
1627 007210 012703 177777 MOV “1 R3 PRESET GENERAL REGISTER 
1628 14 oose3? 177572 INC aeSkO > ENA E MORY MANAGEMENT 
1629 006 UUFO: MFPI R3 =(U 
1630 OO0r?22 016702 170550 MOV PSW Re : SAVE or BUS AFTER MFPI 
1631 007226 005037 177572 CLR aaSRO ‘DISABLE MEMORY MANAGEMENT 
1632 007232 O22702 170010 CMP 8UM+PUM+N , RE “CHECK STATUS AFTER MFPI 
1633 007236 OO14OI BEQ +4 
1634 007240 900000 HLT sERROR! INCORRECT STATUS AFTER MFPI 
1635 OO7242 022706 000576 CMP #UPTR-2, USP :CHECK THAT STACK WAS PUSHED 
1636 O07246 001401 BEQ +h 
1637 007250 oo0000 HLT ;ERROR! INCORRECT STACK PTR 
1638 007252 00S216 INC (USP) CHECK RESULT 
1639 007254 OO14O1 BEG +4 
1640 007256 O00000 HLT sERROR! INCORRECT RESULT 
1b41 007260 104000 SCOPE 

1b43 TES] THAT MFPI CAN GET DATA FROM A USER VIRTUAL ADDRESS 
OM= 

1645 007 12767 1700 6 MOV #UM+PUM, PSid ;USER MODE!!!,PREV USER MODE!! 
1646 007 Weed 1700) I 5GSG6 MOV #-1,-2(USP) 
1647 007276 Ole702 120000 MOV 8VIRT. R2 ;R2=VIRTUAL ADDRESS 
1648 007302 005037 017200 CLR aePHys “PRESET PHYSICAL ADDRESS 
1649 007306 37 177572 INC aeSRO *ENABLE MEMORY MANAGEMENT 
1650 007312 S22 UUFe:  MFPI (R2)+ *=(USP)eVIRT 
1651 007314 005037 177572 CLR a#SRO ‘DISABLE MEMORY MANAGEMENT 
165¢ 007320 0057 16 is! (USP) “CHECK RESULT 

a 2 

ped for ase PRA ABA HL “ERROR! INCORRECT RESULT ON STACK 
1655 007326 22702 120002 CMP SVIRT+2,R2 “CHECK AUTO INCREMENT 
1656 007332 OO!40!1 BEQ +4 
1657 007334 000000 HLT sERROR! AUTO INCREMENT FAILED 
1658 007336 005067 170434 CLR PSW 
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1659 007342 104000 

170000 
177777 
120002 
017200 
177572 

177572 
120000 

170272 

170340 
177777 
017200 
177572 
110176 
177572 

—_——_— a 

170424 
177776 

170346 
177776 

170262 

017200 

170216 
177776 

;OM=4 

UUFY: 

UUF 6: 

‘OM =3,PC 

UUF 11: 

;OM=6,PC 

UUF le: 

MACY11 27( 1006) 

SCOPE 

SCOPE 

03 

8UM+PUM, PSW 
#-1,-2(USP) 
aVIRT+2, R4 
aePHYS 
oe RO 

3ESRO 
#VIRT,RY 
+4 

(USP) 
+4 

#UM+PUM, PSid 
#-1,-2(USP) 

VIRT(R2) 
a4Sho 
sUPTR-2, USP 
+4 

(USP) 
44 

PSW 

02-FEB-77 

; ERROR! 

; ERROR! 

10:00 PAGE 35 

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

;RY=VIRTUAL ADDRESS+2 
;PRESET PHYSICAL ADDRESS DATA 
jENA E ee neRY MANAGEMENT 

‘DISABLE MEMORY MANAGEMENT 
CHECK AUTO-DECREMENT 

;ERROR! AUTO-DECREMENT FAILED 
CHECK RESULT 

INCORRECT RESULT 

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

;LOAD_ INDEX REGISTER 
PRESET PHYSICAL ADDRESS DATA 
“ENABLE MEMORY MANAGEMENT 
:=(USP)+VIRT-2 
: DISABLE menony MANAGEMENT 

CK STACK PTR 

;ERROR! INCORRECT STACK PTR 
CHECK RESULT 

INCORRECT RESULT 

OPERATES PROPERLY US PC IN DESTINATION 

8UM+PUM, PS 
-2(USP) ’ 
a aePHYS 
aeSkO 
aaVvIRT 
aeSR0 

#UN+PUM+PRTY7 , PSW 
#-1,-2(USP) 
aaPHyS 
aeSRO 
VIRT 
aeSRO 
(USP) 

; ERROR! 

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

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

INCORRECT RESULT 

;USER MODE!!! PREV USER MODE!! 

;PRESET PHYSICAL ADDRESS DATA 
iENAB at HORY MANAGEMENT 

- eV 

: DISABLE MEMORY MANAGEMENT 
: CHECK RESULT 
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i71S 007610 001401 BEQ +4 
1716 00761e 000000 HLT ;ERROR! INCORRECT RESULT 
ests 14 104000 SCOPE 

1719 5 SESE EAE AE EAE AE AE aE HE SEE AE AEE EET MPORTANT NOTE set at st ot a 336 6 Sb db ot Sa ab dt ab dt at at 
1720 iNO CODE ALLOWED BETWEEN 16690-17776 
1721 007616 005067 170154 END: CLR = PSW 
1722 OO7bee 008767 171170 TST PASCNT ;FIRST PASS? 
1723 007626 001410 BEQ DONE ;YES, SKIP ITERATIONS THIS TIME 
17e4 007630 OOS267 171144 INC ICNT INCREMENT PASS COUNT 
1725 Oeb72e7 +=171140 001000 CMP ICNT, #1000 
17e OO7642 001402 BEQ DONE 
1727 OO7B44 000167 171342 JMP BEGIN 
1728 007650 QO0S267 171142 DONE: INC PASCNT ;TO ENABLE ITERATIONS ON LATER PASSES 
1729 007654 012767 000007 167704 MOV #7, TPB ;RING BELL 
1730 OO7b62 105767 167676 TSTB TPS 
1731 Q07666 100375 BPL 74 . 
1732 007670 Ole767 O0000S2 167670 MOV #Se, TPB ;PRINT ’#’ FOR PASS INDICAI ION 
1733 007676 105767 167b6be TSTB TPS 
1734 007702 100375 BPL 74 
1735 007704 012767 000177 167654 MOV 8177, TPB ;OUTPUT NULL CHARACTER 
1736 007712 105767 167646 TSTB TPS 
1737 007716 100375 BPL .-4 
1738 007720 013702 o0004e MOV ate Re ;MONITOR_LOAD? 
1739 007724 0140S BEQ_ OONEL 3NO, CONTINUE 
1740 007726 000005 RESET 
1741 007730 OON7I12 SENDAD: JSR 7, (2) ;RETURN TO MONITOR 
1742 eee: 000240 NOP 
1 
1744 40 N 
ie 007740 000167 171124 DONE1: JMP START ;RESTART 

1747 000001 . END 
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BEGIN OOiel2 KKle 002320 KUF 10 006136 PASCNT pO 1018 UPAR? = 177656 
C = 000001 KK13 O0C2404 KUFi1 Q06226 PFVEC = 000024 UPORO = 177600 
DISPLA= 177570 KK14 002440 KUFle 006272 PHYS = 017200 UPOR1 = 177602 
DONE 007650 KK1S 002534 KUF13 Q06346 PRTYY = 000200 UPDR2 = 177604 

KK16 002S7e KUF 14  Q06424 PRTY? = 000340 UPOR3 = 177606 
EMTVEC= 000030 KKe 001606 KUFe 065510 PSW == 177776 UPORY = 177610 
END 007616 KK3 001670 KUF3 005600 PUM = 030000 UPORS = 177612 
ERRVEC= 000010 KK4 001730 KUF4 005646 RW = 000006 UPOR& = 177614 
FTITLE 001014 KKS 002014 KUFS 00$732 SCOPE = 104000 UPOR7 = 177616 
HLT = Q00000 KK6 002066 KUF6 006004 SCOPEA 000432 UPTR = 000600 
ICNT 001000 KK? 002162 KUF7 006076 SHLT 000400 USP___ =“000006 
KKFO 002720 KM = 000000 KUO 002634 SHLTA OQQ004ee USRTST Q064Se 
KKF 1 003012 KPARO = 172340 KU1 OO40S4 SLR = 177774 UUFO 007220 
KKF10 O03S26 KPARI = 172342 KU10 004602 SRO = 17757e UUF11 O00 
KKF11 QO03616 KPARE = 172344 KU10A O04606 SRI = 177574 UUFl2 007576 
KKFle OQ03662 KPARS = 172346 KU11 004640 SRe_ _ = 177576 UUF 2 007312 
KKF13 Q03734 KPARY = 172350 KULIA OO04646 SSROT 001002 JUF 4 007374 
KKF 14 KPARS = 172352 KUle 004714 START 001070 UUF 6 0074Se2 
KKF 14A KPARS = 172354 KU13 00S TEMP 001004 UUO 006516 
KKFe 003104 KPAR? = 172356 KU13A 005010 TITLE 001146 UU) 006 
KKF3 003172 KPDRO = 172300 KU14 oosos4 TKB == 177562 UU2 006670 
KKF4 003236 KPOR1 = 172302 KU1S 005152 TKS = 177560 UU3 006746 
KKFS 003322 KPORe = 172304 KU16 00S2e6 TPB = 177566 UU4 0 
KKF6 003374 KPOR3 = 172306 KUe 004146 TPS = 177564 UUYA 007036 
KKF7 003464 KPORY = 172310 KU3 004234 = 140000 007066 
KKO 001430 KPORS = 172312 KUY 004302 UPARO = 177640 UU6 007160 
KK1 001514 KPORG = 172314 KUS 004366 UPAR] = 17764e VIRT = 120000 
KK10 OO2eeG KPOR7 = 172316 KU& 004440 UPARe = 177644 v4 = 000004 
KK10A KPTR = 001060 KU? odo4S4e UPARS = 177646 SENDAD 007730 
KK10B QO02e204 KSP_ =~00000 MMER 000462 UPARY = 177650 = 007744 
KK11 0022eS4 KUFO 00S316 MMVEC = 000250 UPARS = 1776Se 
KK11A O022S6 KUF 1 00S416 N = 000010 UPAR6 = 177654 

- ABS. 007744 000 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

MULE : DBKTCB, MULE : DS9KTCB/SOL=DSKZ: SYSMAC. SML, MULE: DBKTCB.P11 
RUN-TIME: 7°9 .1 SECONDS 
RUN-TIME RATIO: giv ibes, 4 
CORE USED: 31K (61 PAGES) 


