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1.0 ABSTRACT 

THIS IS A TEST THAT UTIL Vv MANAGEMENT 
Pe ec oT IMRT UTILIZES eee ares 

y TNeTRUCTI PE Y THIS 
T ¥eer TATE 10 THE OTHER ANO USES 

2.0 REQUIREMENTS 

2.1 EQUIPMENT 

2.2 STORAGE 

UTILIZES 4K OF MEMORY. 

3.0 LORDING PROCEDURE 

LORD PROGRAM INTO MEMORY USING ABSOLUTE LOADER. 

4.0 STARTING PROCEDURE 

HAD RING BELL ON COMPLETION OF'A PRS; MT LO 
§.0 OPERATION PROCEDURE 

§.1 OPERATIONAL SWITCH SETTINGS 

NONE 

5.2 SUBROUTINE ABSTRAZTS 

5.2.1 SCOPE 

Pa BE USED fe A AGrEREDCE YO DETERMINE THE LAST TEST 
S.2.2 MT 

HLT IS A HALT INSTRUCTION AND IS £:*CUTED WHENEVER A 
HARDWARE MALFUNCTION IS DETECTED. 

5.3 PROGRAM AND/OR OPERATOR ACTION 

S.3.1 PASS COUNT CICNT) 
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S COMPLETED IS COnTAreS IN 

ici! i taal Res HO eieeaeeaete OID 
eceeee » 

6.0 

6.1 TEST ERROR WILL CAUSE A HALT 

Tey Fam 
6.2 ERROR RECOVERY 

Pore - Defeiine eke ERROR OCCURRED (SEE 6.1) 
6.3 ERROR LOOPING 

gin To The PREVIOUS Sctee Tre TRuCTion,” MOTE Ti 
Krier telS AVEC Hlth te 
TEST CONTI BEQ .+4 INSTRU. TION PRE- 
CEEDING THE HLT utTy THE BRANCH BACK TO THE PRLYIOUS SuUPE. 

7.0 RESTRICTIONS 
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THIS PROGRAM MUST BE LOADED IN LOWER 4K. 

7.1 STARTING RESTRICTION 

SthaTED ATR Store TneTeucTiOn fenesPreR. SY OF 
7.2 OPERATIONAL RESTRICTIONS 

NONE 

8.1 EXECUTION TIME 

Ri
Bi
Ri
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ee
e 

ONE PASS TAKES APPROXIMATELY 10 SECONDS. 

# 

ne TEST DFKTDA POPI1/34 PROCESSER STATES TEST 

wae SOREL Ia 18 DE ERLE BOD 
PROGRAM IS INTENDED TO BE RUN ON ONLY 
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| OFKTDA.P11 

| 161 
le ST OFKTDA TEST OF R STAT 
163 ee ae Bat ele ofleR stares BO np yee Oe ting IN ALL 

168 AND EXITED IN KERNEL MOOE. 

167 “STARTING Coe be SEx200 

ies 
170 : POINTER Is AT iz REE STACK F NRIs BT 700 
17e : BELL WILL RING WHEN er 1S COMPLETE 

im - RE jREGISTER ASSIGNMENTS 

ee 3 eee Rl=x1 
177 000002 Re=%2 
178 000003 R3=%3 

' 179 O00004 RU=%4 
: 180 O0000S RG=XS 

181 000007 PC=X7 

183 ;STACK POJNTERS 
, Ie 000006 KSP=%h sKERNEL STACK POINTER 

185 QD0006 USP=%b “USER STACK POINTER 
185 000000 HL T=HALT 
187 010701 SCOPE=010701 sMOVE PC TO RI 
188 000003 TRT=3 
189 000140 PRIY3= 

131 ener PRTY7= 

133 ;VECTOR ADORESSES ctor 

195 eeu fea = i eoee ee oF Fesemves INST TRAP VECTOR 
1% 000030 = *ADOPESS OF EMT VEC of 

198 pens, IOTVE os i eect & ter verfone 
199 000014 TBITVEC=14 *AL JRE °T’ BIT TRAP VECTOR 
500 14 TRIVEC=14 : , * TRap 

1 TPVEC=64 : TTY PRINTER INTERRUPT VECTOR 
202 ; ; HARDWARE REGISTER ASSIGNMENTS STATUS REGISTER 

an 17756B fees eats Alc cee 3 “ERD 

SS. hear Tees 77eed AOL Se OF TELEPRINTER CER 
207 177566 Test > ADO? BR OF TEE RENTER 
208 177570 SWR=177570 *RDORESS OF CONSOL SWITCH REGISTER 
303 - INITIAL Ce: POINTER SETTIGS 

10 000500 TR=500 ;KERNEL INITTAL STACK POINTER VALUE 
eli 000700 UPTR=700 sUSER INE INITIAL STACK POINTER. VALUE ovFLM 

si5 ie MERE TRES QC sa Tack POINT TER VALLE FOR ’RED” OVFLU 

215 “MISC. BIT ASSIGNMENTS 
216 100000 8171S=100000 
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;STATUS REGISTER BIT ASSIGNMENTS 
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Imp START :GO START 

ICNT: Q ;CONTAINS PRSS COUNT 
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001012 012706 000S00 START: MOV KPTR, KSP 
001016 O0S067 177756 mat aT 

l 000000 177776 intop I SapKe Sree IP Or POR Te core T Bibs BBiae he OC il RoB tee IF not 
032 012706 000S00 BEGIN: MOV 8KPTR, KSP s INITIALIZE THE STACK POINTER 

-CHECK THAT THE NOP INSTRUCTION IS A ’NOP’ IN USER MODE. 
001036 010701 ti: SCOPE 
001040 012737 140000 177776 MOV SUM, 28PSW ;USER MODE, PRIORITY LEVEL 0 
00104 000240 NOP 
ea 013700 177776 MOV JsPSW, RO GET a8PSH 
OO10S4Y O0S037 177776 CLR aaPsH * KERNEL oes 
OUius0 Ge2700 140000 CMP 8UM, RO *TEST THAT NOP DID NOT ALTER a8PSW 

SIS Bh " 1066 HL ;ERPOR! NOP CHANGED STATUS WORD 

-TEST TRAP FROM USER MODE TO KERNEL MOOE 
1070 010701 ts: SCOPE 
197e Ol 06 MOV sKPTR.KSP 
1076 Ol 001134 000020 MOV 8TSA, SsIOTVEC 

001104 O0S067 176712 CLR LOTVEC+e 
1119 j 177776 HOV ,@8PSW ;USER MODE!!! 
111g 1 SUPTR, USP 
11 sce 

001124 OOO0004 10T 
001 1g 00S037 177776 TSAA: CLR asPsu 
0011 50009 HLT 
001138 G1 177776 TSA MOV JePSH, RO 
001140 005037 177776 CLR 38PSH 
O01 See700 630000 CMP 8KM+PUM, RO 

1150 OO1401 BEQ +4 
001152 go0000 HLT 
001154 Oee767 OO01126 177312 CMP 8TSAA, KPTR-4 
001162 001401 BEQ +4 

rate teere! 140357 177302 CMP 8UN+PRTY7+17, KPTR-2 
11 1401 BEQ +4 

001176 00000 HLT 
001200 022706 OO0474 CMP 8KPTR-4, KSP 

St poceny fe 
o01210 O12 140000 177776 MOV 8UM, 28PSW 
OOle16 010600 ; nov USP RO 

ies ae oe CMP at A 
001230 OO14O! BEQ +4 
001232 o00000 HUT 
001234 012737 o00022 x00020 MOV SIOTVEC+2, d8IOTVEC 

-TEST TRAP FROM USER TO USER MODE (VIA TRACE TRAP) 
oo1242 010701 t7: SCOPE 
O0lew 012767" 001302 176542 MOV 8T7A, TRIVEC 



HO1 
MACYL1 27(732) 09-SEP-76 17:17 PAGE 7 POP11/34 PROCESSER STATES TEST TEST 

DFKTOR.Pil 

;HALT TRAPS IN USER MODE 

HALT DID NOT TRAP 

;USER MODE ON TRAP 

;USER MODE!!! 

;ERROR! 

THE *HALT’ INSTRUCTION TRAPS TO LOCATION 10 IN 
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369 0u:S34 
370 00153 
4 Beles 

1 
~ 
t 1S64 

37 001572 
377 001574 
378 
379 
330 
381 001576 
382 001600 
33 0160 
304 OO1614 
325 001616 
386 OO1G4 
22 O16 
388 (001 
389 O16 
3 
x 001M 
333 O01642 
36 OO1GNG 
35 oles 

1662 
397 001670 
398 OOIG™4 
399 Ol 
400 00171 
401 O01712 
402 901716 
43 001720 
404 O04 
405 071730 
405 001734 
407 o17Hg 
408 O00! 
409 OO1744 
410 O01752 
411 001754 
41$ Bolzes 
414 001766 
415 001770 
416 001776 
41? 
418 
419 Ode00e 
420 O02004 
421 O02D12 
422 O0e020 
453 Bocas 

IQ1 
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177776 

boctoe 
660108 

1FEBBE 
17877e 

177776 
178750 

175740 

176S2e 

1765le 

176065 

177776 
000004 

T18: score see 

re BRNTSRIER!  GEBHORIEY IR fp 
T 5 sCLEAR “IE™ 

BIT 3:00, 177564 

xT iReae D}p.not 

-TEST THAT “RESET” NCP’S IN USER MODE 
+19: SCOPE 

MOV SUM+PRTY7, O8PSN ; USER MODE!!! 
MOV #100, 177564 *SET "JE" 
RESET ; NOP 
BIT 8100, 177564 
BNE +4 
HLT "IE" CLEARED 
CLR 177564 

aaPSH CLR 

:TEST INTERRUPT SEQUENCE USER TO KERNEL MODE 

Hs HOV SKPTR, KSP SET KERNEL STACK POINTER 
MOV SUM+PUM+PRTY7 , a8PGH jUSER ae 

: INI VEC. 

;SET USER STACK POINTER 
I @PRTYG aePSH =| SET PRIORITY LEVEL=3 

r15A8 HOV #100, 177564 *REQUEST AN INTERSUPE RT LEVEL 4 

CLR aaPSHW KERNEL MODE!!! 
HLT “ERROR! NO INTERRUPT REQUEST 

TISA: MOV aePSW. RO “GET 'NEW" 38PGH 

ge 77eeh ;DISABLE REQUEST 
CMP SKM+PUM+PRTYY,RO :TEST THAT ’NEW’ 38PSW IS CORRECT 
BEQ +4 . (PIRVEC42) 

ENROR! 'NEW’ 98PSW NOT = TO (PIRVEC+2) 
aT SAA, KPTR-4 IS RETURN ADORESS ON KERNEL STACK 

Q 
HLT “ERROR! RETURN ADDRESS NOT ON KERNEL STACK 
CMP 8UM+PUM+PRTY3, KPTR- TEST THAT OLD’ a8PGW WAS SAVED ON 
BEQ +4 RERNEL ACK 
HLT ERROR! 
MOV 866, 64 : 
CLR 6 

-TEST THAT THERE IS NO STACK OVERFLOW IN USER MODE. 
17: SCOPE 

MOV #UM. 38PSW sUSER MODE!!! 
MOV 8TIZERR, JRERRVEC 
MOV gUPTR, USP ;SET USER STACK POINTER 
CLR TEMP ;CLEAR INDICATOR LOCATION 

T17A: JSR 7,T178 ;PUSH ONTO USER STACK 
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425 002034 BIS #400, TEMP iSET ERROR INOICATOR BIT 

ies Roente eta 
‘3h eset uve gtr i. 
430 sien BIS RS; -(USP) ‘PUSH 

ee ute, 4 1 S TEMP Boe rg er Hack BIT 

wae reat Bie Hees UP_RE TURN FOR RTS 
"3 pet RTS Ro” ae TO 
437 O02 1e BIS one. >SET INDICATOR TO SHOW ERROR 

438 Ooeiae iS a 
40 0621 46 BIS #10000, TEMP -SET ERROR INDICATOR BIT 

aad esate Bt Stioee @8TRAPVEC ;SET UP TRAP VECTOR FOR TRAP 
wi oc2170 HOV. UM, JBTRAPVEC+2 

2 1 wo R28 Gere game ims | ge ONO TE 
M4? OG2214 OCSO37 177776 CLR aaPsti ;KERNEL MODE!!! 
44g OC 220 7 000177 176554 CMP $177, TEMP 
wg oO 2 140 BEQ +4 
450 Oe HLT 
451 OGce32 000403 BR T17x 
452 OC 234 005037 177776 TA7ERR: CLR aePSH 
453 OF. 240 000000 HLT ERROR! OVERFLCW OCCURED 
454 O6ee42 O00C40 T17X: NOP 
455 002244 012737 000036 000034 MOV STRAPVEC+2, I8TRAPVEC 
458 O022S2 00S067 175560 CLR TRAPVEC+2 

458 TEST THAT MTPO/I POPS WORD OFF THE THE APPROPRIATE STACK (AS 
53 {DETERMINED BY BITS 15814 IN asPSW.) 

461 002255 010701 jSTPD, Baha; 5 

Ma) passeg nega Aneoe Ge oath Ksp sSET KERNEL STACK POINTER 
464 002270 012700 177777 MOV 8-1, R0 : PRE - RO 
465 (O6co74 O0SO16 CLR (KSP) :PUT 0 ON THE STACK 
465 002276 012737 030011 177776 MOV 8PUM+N+C, 28PSH “PRE SET STATUS 
167 002304 006600 MTPI RO * ROC == (KSP)+ 

469 002305 013702 177776 MOV aePsu_ Re GET STATUS 
470 O02312 Oe270e 030005 CMP #PUN+24C Re 

172 po0ue Ht oT RROR: INCORRECT STATUS 
4 naeg ooosa2 CMP #KPTR+2, KSP i KSP I REET BY 2 
474 pecs 001401 BEQ +4 
475 902530 000000 HLT RROR! Ks 1D NOT POP 
47 005700 TST RO : BID FRR BRD ACK (0) GET TO RO? 
477 (CaN «001401 BEQ +4 
478 6062336 Nnoco00 HL ; ERROR riTPR OID NOT POP O OFF 
Wed *KSP INTO 
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481 -MTPI,KERNEL MODE 
482 002340 010701 tee: ’ “SCOPE 
483 O0es2 005037 177776 CLR a1PSH “SP 

= he ia a ee es 12716 1 MOV 8-1, (KSP) 
We? 002360 012737 030006 177776 MOV SPUM+2+V, J8PSW PRESET STATUS 
43 00e365 006602 MIPI 2 “Roe (KSP)+ 

450 002370 013700 17778 MOV ars, RO, GET STATUS 

| uae Be da BBi4by ea a! 
493 OGe%02 000000 HLT ERROR! INCORRECT STATUS 
494 QOCO4ON Oe2706 o00so2 CMP 8KPTR+2, KSP 
495 Q6e410 O0!401 BEQ +4 
49% 062412 000000 HLT s ERROR! 
497 OCAI4 O0Se02 I R2 
498 00416 001401 BEQ 44 
133 OGe420 000000 HLT s ERROR! 

o1 MTPD, MODE 
Sce O0e422 010701 tes: UsRD 
SO3 COc424 012737 140000 177776 MOV UM, o8PSW 
SO¥ OCeN32 012706 000700 MOV suPTR, USP 

ce poe Bel i, foe oer] 1 i 8-1,RS 
= O0e4SO 006605 MTPI RS =RS+(USP)+ 

2 o0e4S2 013700 177776 MOV asPSu, RO 
Sil O0e%S6 010602 MOV USP, Re 

ig thooLE LR gtk 1 140011 SUMSN4C, RO 
514 1401 BEQ +4 
S15 OGc472 000000 HLT 
516 OON74 Gez702 000702 CMP #UPTR+2, R2 
517 O6eSO0 OO1401 BEQ +4 
S18 O02S32 HLT 
519 OG2CS04 INC RS 

001401 BEO +4 002S06 
002510 000000 HLT 

-MTPI, USER MODE 
010701 t26: SCOPE 

OC 2514 012727 140000 177776 MOV SUM. 38PSH 

ai
e 

tes 
th
t 

th 
st 

g s. 

OGes4+0 006600 MTPI RO ;RO+ (USP) + 

3702 
0603 

00S037 
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S37 00eSSY Oe2702 140004 CMP eunieZ, Re 
S36 06eS60 OO14O! BEQ 

3 Oe 000702 a TR+2,R3 

By fay Ba fy 
S43 002S74 005700 ist RO, 

ce Be HRA at 
Su7 sTEST THAT MTP D/] Pops WORD OFF STACK (95 TERMINED BY BITS 15 & 14 
ug sINTO STACK K POINT (RS DETERMINED BY BITS 13 $i2). 
“§ * USPe( 

550 o0e602 010701 +30: KSEE 
551 O0ce04 012737 140000 177776 MOV UM, J8PSH ;USER MODE!!! 
S52 OOebl2 CLR USP sPRESET STACK POINTER 
S53 OCeb14 O12 030000 177776 MOV SKM+PUM. 8PSH SKE PREV USER MODE! ! 
S54 OGcs2e2 012706 O000S00 MOV sKPTR, KSP SET KERNEL éTAtK POINTER 
555 002626 012716 000700 MOV SUPTR, (KSP) 
558 002632 SCC PRESET CC'S 
55? 002634 006606 MTPI USP > USP+(KSP) + 

q 13 l MCV asPSW R2 ’ 
23 are: 175 10008 177776 MOV SUM, JbPSH ; oes 
S&1 O0e6S0 010600 MOV USP’ RO TACK POINTER 
She 00-652 77776 CLR aero ; R prot 
563 00c6S6 hoar08 CMP SUPTR, nO *CHECK THAT MTPO SET USER STACK 
Sh4 O0ebbe OO140! BEQ +4 ;POINTER PROPERLY 
S65 O0c664 000000 HLT RROR! 
565 062566 022706 o000so2 CMP #KPTR+2, KSP CHECK KERNEL STACK POINTER 
567? OCeb72 O40! BEQ +4 
S58 O0c674 000000 HLT 
S59 
570 
571 -KSPe(KSP)+, MTPD 
S72 0027 010701 t31: SCOPE 
S73 O0c700 Ole706 o00son MOV 8KPTR.KSP 
S74 OGe704 012716 000736 MOV SREDPTR, (KSP) 

eae Pasels BOSSE Cw! sKSPe(KSP)+ 000736 CMP TR, KSP 
577? O0Ge716 OO1401 BEQ 
578 002720 o00000 HLT 

580 - -USP+(USP)+, MTPD 

ee, es 1 170000 MOV SUM+PUM. 28PSH =; USER MODE!!*. PREV USER MODE! ! 

a Ee wee eT iBit BSE Ste 
Sas ney Ppeees ato 
Se 002742 006606 MTPI USP ;USP*(USP)+ 

Sag 002744 013790 177776 MOV 38PSW.RO SAVE CC’S 
539 00e760 Ol MOV USP Re . SAVE ust” STACK POINTER 
590 OC-"S2 005037 177776 CLR asPsia *KEP cL ene 
691 062756 022700 170004 CMP SUM+PUM+Z,R0 :CHECK STATUS 
S92 OCe7be ~001401 BEQ 44 
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DFKTOA.PII 

533 002764 000000 HLT sERROR! INCORRECT STATUS AFTER MTPD 
cw 96-786 98702 TST Re *CHECK NEW STACK POINTER VALUE 
Ss Oe’ 1401 Q 244 
5% 062772 O00000 HLT sERROR! MTPO FAILED TO SET USER STACK POINTER 

598 -USPe(KSP)+, MTPI ' 
S99 002774 010701 t32a: ~ SCOPE 
600 00e776 012737 140000 177776 MOV 8UM, J8PSW USER MODE 
601 OO3004 012706 177777 MOV #-1, USP -PRESET USER STHLK POINTER 
bus 0c3010 O} 030000 177776 MOV SKMSPUM, 2ePSW 6; CURRENT KERNEL ,PREVIOUS USER 

903016 CLR ~-(KSP) 
BOM 003020 006506 MTPI _—-USP USP + (KSP+ 

605 O030e2 012737 140000 177776 MOV #UM, a9PSW 
607 003030 010609 MOV USP: RO ;GET USER STACK POINTER 
608 0C3032 177776 CLR aePc 
609 003036 005700 TST RO 
610 OOIO40 00140! BEQ +4 

pit Ocsove 00000 HT 
613 USP+ (USP) + 
614 OC30N4 010701 t SCOPE 
61S C X06 O12737 170000 177776 MOV SUM+PUM. 38PSW 
616 O£:30S4 012706 MOV sUPTR, USP 
617 © 3060 012716 000700 MOV eUPTR, (USP) 
big 0.3064 006606 MTPI USP s USP (USP) + 

620 010600 MOV USP, RO 
bel pee 00S037 177776 CLR aaPsi 
b22 O0C3074 Oe2700 000700 ° CMP sUPTR,RO 
be3 OC3100 OO1401 BEQ +4 
be4 003102 9000000 HLT 

oS 
627 sTEST THAT MTPD/I TRAPS ON AN O0D ADDRESS DESTINATION 
628 = KERNEL 
629 003.94 010701 +36: SCOPE 
630 003106 00S037 177776 CLR aap 
631 O03ll2 012706 OO0SO0 MOV 8KPTR, KSP 
b3e 003116 012716 177777 MOV 8-1, (KSP) 
633 O03le2 012737 003142 Ooc00d4 MOV 8T36A, JSERRVE 
64 0C3130 005067 174652 CLR ERRVEC+2 
635 OC3194 006657 174637 MTPI = -1 TRAPS ON ODD ADDRESS 
63% 003140 000000 T36AA: HLT *ERROR! DID NOT TRAP 
637 OCQi4e 000476 T36A: CMP 8KPTR-2, KSP *IS KSP CORRECT?(1 POP AND 2 
638 003146 OO!40!1 BEQ +4 : PUSHES) 
639 0C31S0 O00000 HLT *ERROR! INCORRECT VALUE IN KSP 
640 003152 Oec767 003140 175316 CNP #T36AA, KPTR-2 
641 OC3160 OOl401 BEQ +4 
bye 003162 000000 HLT 

o44 -USER MODE 
645 OC3164 010701 $40: SCOPE 
64 OC3!66 012737 170000 177776 MOV SUM+PUM, 38PSW =; USER MODE!!!, PREV USER MODE!! 
647 OC3174 Ole70e O00001 MOV #1, Re 
648 OL32e00 012706 000700 MOV sUPTR, USP -SET USER STACK POINTER 
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649 003204 012716 125252 #12s2se, (USP)  ;PRESET USER STACK 
650 3210 C'.. 0032 T4089 RRVEC i "LOAD ERROR VECTOR 
bb 3< 16 we 1 ie 

<4 906642 =the) ;~(R2)*(USP)+: SHOULD TRAP ON OOD ADRS 
653 OC3eah 005037 177776 : moog: 13 
654 OC3c32 : OID NOT TRAP 
655 OC32M 01%20 USP, RO iGET TACK POINTER 
655 Oc3e2% 042737 140000 SUM’ J8PSH ; ees 
657 OCsew4 622700 000676 SUP TR-2,RO >CHECK THAT USER STACK POINTER 
658 O0C3eS0 O0!401 BEQ +4 3PUSHED PROPERLY (1 POP ,@ PUSHE 
659 OC3eS2 0c7000 HLT ERROR! INCORRECT tse SFobK POINTER 
bd os G22737 170010 000700 che eUnH PLM ,asuPTR’ of TES THAT CORRECT STATUS oes D) 

4 ° bY 

bes Xe64 eon rh i eree: INGRRECT STATUS ON NECR STACK 
bb3 22767 003226 175402 CMP STYOAA,UPTR-2  ;CHECK THAT RETURN ADORESS WAS 

bee 3 5000 ee 7” s SAVED, ON T Be MOT ON ON USER, STACK 
bob rae 177777 CMP #-1,Re2 RBI Re Phe ee MeN 
be? SCI OOI4O! BEQ +4 
668 O0C3306 000000 HLT 
663 ; TEST THAT MTP D/I CAN LORD MEMORY ADDRESSES. 
$70 *KERNEL MOOE 
671 003310 010701 tui: —— SCOPE 
bre 23212 005037 177776 CLR aePsu 
673 O--2:6 012700 177777 MOV 8-1. RO 
674 OC33¢2e 012737 003356 OO0004 MOV aT4lA JsERRVEC 
675 003330 O0S0H7 174452 CLR ERRVEC+2 
676 OCIIM 052737 00000) 177776 81S SREG, J8PSW ;RO-RS 
677 OcsMe 00200 CLR RO 
678 OCIM4 012746 cOodd2 MOV 82, -(KSP) 
679 O0C3350 O00e5! 
680 OCa352 OobeD MTPI = (RO) ; (RO)+*(KSP)+ 
681 OCI254 OOO4O! BR +4 
682 003355 000000 THIA: HLT : ERROR! TRAPPED 
683 O0C2%0 100401 BCS +4 “MTP D7I SHOULD NOT P FECT CARRY 
624 OCZ%e 000000 HLT BIT ERROR! CARRY BI, BUT CLEARED. 
685 OC2364 Oee7b7 O00002 174406 CMP 82,0 
68 OC3372 OCi40! BEQ 44 
687 O0337% OO0000 HLT 

= 
690 00337 010701 T41B: SCOPE 
691 Qie7a” 003426 000004 MOV 74188 JSERRVEC ;LOAD ERROR VECTOR 
6% 12706 oc0S00 MOV SKPTR KSP EET KERNEL STACK POINTER 
6% OCML2 012716 177777 MOV 8-1, (KSP) ; LOAD KERNEL STAC 
6H OC316 000067 cc¢ SET C 
bs rene 006637 001002 MTPI  oaTEMP oe Pepe Ck )+ 

697 OC3424 OO040! BR +4 
698 OC342 O00000 TH1B8: HLT : ERROR! TRAPPED . 
693 eex 13700 177776 MOV a8PSK, RO SAVE CC'S 

oc a4 Bb 5ay 000010 CMP xEG+H, RO ; CHECK ott Status 
701 CCMMHO O10! BEQ 
2 ocm4e 900009 HUT s2ROR! INCORRECT STATUS AFYER NTPD 
703 «OCH 001002 INC aeTEMP * CHECK RESULT 
704 OO24S0 301401 BEQ +4 
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OFKTGA.P121 

1 a 

;KERNEL MODE!!! 

;ERROR!? MTPD FAILED q
u
e
m
 

STACK POINTER GET 

THAT CORRECT DATA(-1) GOT 
“PUSHED ONTO KERNEL STACK 
sERROR! -1NOT PUSHED ONTO KERNEL STACK 

GISTER 
C 

Beye 

}se- 

sERROR! INCORRECT STATUS RESULT 

T 

9 

;CHECK STATUS RESULT 

pues Oeatinall REGISTER DATA ONTO THE APPROPRIATE STACK 
r) BITS 15 81 

i
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Boe 
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; TEST ETE NE 0/1 
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12S2eS2 

POP11/34 PROCESSER STATES TEST 

USER 

MACYL1 27(732) 

BEG | 
HL 

eKPTR-2, KSP 
9 +4 

HL 
CMP 0125252, (KSP) 
BEG +4 
HL 

MODE, MFPD 
SCOPE 
CLR R3 

my pass 
r , (USP) 4 

Roy elas ee, (USP 
ccc 
Pl = 

a9PSw, RO 

BIC US cs 
CMP SUMIN, RO 
Beg +4 

CMP SUPTR, RY 
BEQ +4 
HLT 
Mie (RY) 

fs +4 
HLT 

mock vPro m MEP 

ROPE oe 
MOV sun, 38PSH 

YRC ROMP) 
MOV euPtR, 

eI RS 
MOV asPSH RO 
MOV USP, Ro 
BIC SUN’ 28PSH 

RO 

ast
 

tab
s 

ag
e 

a 

gir. (Re) * 
+%
 & % 

; CHECK sta 

sERROR! INCORRECT STATUS AFTER MFPI 

O9-SEP-76 17:17 PAGE 1S 

sERROR! INCORRECT STATUS bec PUSH 
EE AR, QP SBE 
Te eS i ee 

en, Si 
sPRESET S 

STACK POINTER 

s=(USP eR (R3)=-1 

merce 
PRESET SSeOITION COOES 

-GET STATUS RESULT 
GET USER ST POINTER 

SUL *AETER MFPI INST 
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; TEST THAT MFPD/I PUSHES DESTINATION MEMORY DATA ONTO THE APPROPRIATE 
; STACK. 

TEST OFKTDA POP11/34 PROCESSER STATES TEST 
DFKTOR.Pil 
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BO
RE
R 

TE
RE
 E

SB 
SR 

SO
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Be
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ea 
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.
0
.
0
.
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.
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d
 

P=
 0 

bat
 

Sas
 

Gas
 

Fan
 

ne 
fs
 

Se
e 

ST
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Sl 

Set
 p
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te
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1 

OF KTOR. Pil 

ran
s 4 

£ 
ae 
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ie
 

: 
a 

aS 
G
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— ea
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Sa
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ites
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ea 
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: 
8 5 

j=
) 

=
 8 =e o
 

SN
ES

 
ES
E 

8 a: 

177776 174366 

bowed TGR 
140004 174340 

173770 

177776 

177776 

; TRAP & ENTER KERNEL MODE 
nov a0PSH, TEMP 

ey SYeAR tr es Ten get Nites IS ON 

TS7AA: 

? 

he @UM+2, TEMP ERROR THAT 3 Pow mas 
Py “+ s f URN 
HL TATUS WAS RETURNED 

Com Re, CHECK THAT TRAP ROUTINE WAS EXECUTED 

fre ° SERROR! KERNEL DID NOT DO COM Re 

T EXIT TEST ts7a: fon RB ROL ERENT Re 
RY *AND EXIT 

TEST THAT HEPO/T CAN PUSH ONTO STACK (AS DE TERMINED BY PSIS 8 
: S14) THE PREVI INTER (AS DETERMINED BY PS13 8P512) 

teo: 
aePSu KERNEL MODE!!? PREV KERNEL MODE! ! 

HOY SKE TR, KSP jSET STACK POINTER 

CMP 8KPTR,KPTR-2 =; TEST THAT VALLE OF KERNEL STACK POINTER 
BEQ +4 *WRS PUSHED ONTO KERNEL STACK 
HLT > ERROR! 

-=(KSP)eUSP, MFPD 

TG wwpunguesu sige moet mary teen moe! eKPTR. K 

NTP a1 (SP) a OCK SOINTER US'*(KSP)+ 
CoM -2(KSP) : 
MPI 3=(KSP) 
i 8-1, (KSP) >CHECK THAT USER ST STACK POINTER WAS 

"* Ag? O70 HEEL ‘stcx 
-(USP) MFPD 

tes: “hee 
MOV SPUN. 24PSW -KERNEL MODE!!! PREV USER MODE!! 
MOV HETR KS -SET KERNEL STACK POINTER 

rier P , ;SET USER STRACK POINTER 
BI a uskh Stack po ra th pes 

MFPI ; PUSH TACK ATER SD onTO US USER § ACK 
8 C SUM, J8PSW toe USER MOOE 

PI USP ; PUSH ustR” STREK PS POINTER ON ONTO KERNEL HOOF ACK 
CMP SUPTR-2, (KSP) ; CHECK THAT USER STACK POITER WAS 
Beg 44 sBUsS p PROPERLY (ONCE) 
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004630 022767 000700 174040 CMP SUPTR,UPTR-2  ; CHECK THAT USER STACK POINTER IS ON THE 
004636 001401 BEQ 4 ieee STACK 
004640 000000 HL ° 

-=(KSP)¢KSP, MEPI 
oowe42 010701 tee: ceror 
OO4644 005037 177776 CLR aePSH KERNEL MODE!!! PREV, KERNEL MODE! ! 
004650 012706 O00SD0 MOV eKPTR, KSP > SET STACK PO POINTER 
O046S4 006576 MPI KSP : STACK POINTER ONTO KERNEL 

0046S 022767 O00S00 173612 CMP OKPTR, KPTR-2 ; RESULT 
O54 OO14O! BeQ _ +4 
OU4666 000000 s ERROR! 

55 iKsr MEPI 
004670 010701 "Seore 
004672 Ole73? 030000 177776 8PUM, 38PSH sKERNEL MODE!!! PREV USER MODE! ! 
Gs700 o1 on0500 my sKPTR GP >SET KERNEL STACK POINTER 

Io Oe TPL spe RICK 
47] 4 ib 177776 COM ~2(KSP) i Bed oF ReRrer one 

O4716 O 506 MPI «USP sPUSH USER STACK POINTER ONTO KERNEL STACK 
o™ G27 6 177777 P 8-1, (KSP) 

GN7em OG0000 HLT ° ERROR! USER STACK POINTER NOT ON KERNEL STACK 

-=(USP) USP. MFPI 

C 4732 ign 30000 177776 W733 score a » KERNEL gee 
yD Al 9ous00 MOV MPR KE mF choc Ae rker eptE 

Cae 1271 MOV SUPTR’ (KSP) 
CON7S0 “7G MTPI USP ;SET USER STACK POINTER 
M752 0 67 173720 CLR UPTR-2 * PRESET USER STACK 

ees 140000 177776 B ; , a8PSH = (USP) MODE!!! PREV USER MODE!! 

042737 140000 177776 BIC SUM, 28PSH MODE? #! 

easy {BAT i TR omen 

ng
 ? 

O0S004 HLT ° SERROR 
Os 022767 000700 173662 CHP eUPTR, UPTR-2 sR! THAT USER STACK POINTER WAS PUSHED 

H16 eee HL ° sQUTO USER ST 

-TEST THAT ILLEGAL MODE DOES NOT HANG BUS. 

Bs oon 177776 Vs SPE ana ILLEGAL MODE!!! 
ane eee 177776 MOV pan Ra ILLEGAL MODE 
oc os 5037 177776 CLR sPSi s KERNEL 

2040 100000 Cup @1h,RO CHECK THA iLLEGAL MODE WAS SET 
OCS044 001401 BEQ +4 INTO STATUS 
005046 000000 HLT 

-TEST THAT GAL MODE DOES NOT HANG BUS. 
00s0sO 010701 ie: Scope 
00S0S2 012737 O40000 177776 MOV SIM1, aePSH sILLEGAL MODE!!! 
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98S Q0S060 013700 177776 ty) 99PSH.,RO sGET ILLEGAL MODE 

3 a J Resear he of Ro KERNEL FORE cca MODE WAS SET 
988 605074 O0140 BEQ +4 sINTO STATUS 
#3 005076 ere HL 

991 ' jlEst THAT CAN GET DATA FROM USER STACK 

33 ete Shera 030000 177776 SKM+PUM.38PSH 9; KERNEL MODE!!! PREV USER MODE!! 
994 005110 01270 000500 MOV eKPTR, KSP “SET KERNEL STACK POINTER 
995 005114 012716 000700 MOV SUPTR, (KSP) 
99% 005120 MTPI _-USP SET USER STACK POINTER 

- 997 re 173852 CLR sPRESET USER ST 
998 1 16 CLR (KSP) : T KERNEL STACK 
999 0051 1 177777 177776 MOV @-1,-2(KSP) 

1000 1% S06 reer 5 =(KSP) +USP 
1904 140 % oo0000 rep (KSP) LIKE MOV 2(6),-(6) 

1003 0051%% 013703 177776 MOV aePsu, R3 -SAVE STATUS RESULT 
1004 1 7 000700 173320 Cor sUPTR,KPTR sCHECK THAT USER STACK POINTER WAS 
ite i BeQ +4 ; ONTO KERNEL STACK 

1 1 000476 CMP eKPTR-2, KSP >CHECK THAT KERNEL STACK POINTER IS POS- 
1003 905179 001401 BEQ +4 ; ITJONED Y 
1009 0051 epee HLT ; oy] T KEEL STACK POINTER 
1010 OOS17™% 005716 TST (KSP) ; THAT CORRECT DATA 
1011 005176 OO14O!1 BEQ +4 3WAS PUSHED ONTO KERNEL STACK 
1012 005200 O00000 HLT * ERROR! 
1013 005202 022703 030004 CHP 8KM+PUM4+2,R3 =; CHECK STATUS 
1014 001401 BEQ +4 
1018 005210 o00000 HLT sERROR! INCORREST STATUS 

1017 -CHECK THAT MTPD CAN LOAD MEMORY ADORESS DM=7,PC 

ie SIE BI cece arr a wen gus a PRY USER we iin ESE Ble GES BY REIS! EPL TEL aS 
1001 5016 CLR (KSP) : TA ON STACK 
1022 Of 30 012737 O01002 001004 MOV STEMP, asTEMP+2 : 3s 
Ge 2% pi e7b7 17777? 1735.6 MOV e-1, TEMP : 
1 o4 64 sce PRESET CC'S 
1005 OC 46 Gob77 173532 MTPI § 3TEMP+2 : TEMPS (KSP)> 
102 OC S2 013703 177776 MOV aePSW RB “CHECK CC'S 
10e7 O00..56 022703 030005 CMP 8PUM+2+C,R3 ;CHECK ce’sS 

14 va be Npates bre ” ® INCORRECT CC’S AFTER MTPO 
1030 of %& 65737 001002 TST aaTEMP part Brg 
1031 O0Se72 OO1401 BEQ +4 
te 005274 000000 HLT ERROR! INCORRECT RESULT 

1034 -CHECK THAT MTPI CAN LOAD MEMORY ADORESS DM=7 
1035 p0s276 01070 ti03: SCOPE 
103% Whee 030000 177776 RKM+PUM 38PSW 9; KERNEL ant 

ite Gee Biers We my TUS) iota one 
1 pease pis7ie 177776 Boy Hes it eR Proex REGI TE 
1040 005322 005067 173454 CLR TEMP “PRESET DATA 
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00S326 012767 001002 173450 MOV TEMP, TEMP+2 
Osa 4 HTP a ; TEMP (KSP)+ - ; 

30 ag KP 42, KSP WE BoPPED 

3 ss) HL ; . ‘ T STACK PTR 
“34 peers 030010 Ce 8PUMIN, RB — fhe her 

5000 ee “7 © INCORRECT STATUS 
earn i ie 179412 INC TEMP ee ReGaT 
005370 601401 BEO +4 
005372 OO0000 HLT sERROR! INCORRECT RESULT 

-TEST THAT NTPD/I CAN LOAD PC 
005374 919701 ti04: SCOPE 
005376 012737 O00000 177776 MOV KM, 38PSH ; MODE!!! 
oC-404 b1g706 007500 MOV exPtR. xSP ; Me PTR 

410 0612716 O0S422 MOV 8TIOWA, (KSP) TACK 
ocS4i4 Bate SCC >PRESET CC'S 

S416 0 %607 MTPI PC :PCe(KSP)4 
£429 900000 HLT ERROR? MTPD FAILED TO SET PC 

O0S422 100001 TLOYA: BPL +4 
005424 000000 HLT ERROR! 'N’ FAILED TO CLEAR IN STATUS 
005425 103401 BCS +4 
005430 000000 HLT ERROR! °C’ WAS CLEARED BY MTPD 

USER MODE 

ate blr? 70000 177776 ¥106 Boy e SUN+PUM_ 98PSH vee 
area ears MOV aUPTR iSeT STACK PTR 

oC 012716 OOS464 Hoy 8T 106A, (USP) PUT NEW PC ON STACK 

tol S nets MTPI PC BRE SEL Ce 
oss 6 337 177776 CLR aePSH “KERNEL MODE!!! 

462 0U00 HLT ERROR! MTPO FAILED TOMLOAD PC 
464 013705 177776 T1O6A: MOV 32PSH, RS -SAVE STATUS 

005470 005037 177776 CLR AT tos" KERNEL A0OE!!? 
OOS474 622705 170001 CMP SUM+PUM4C,RS CHECK STATUS 
OOF'500 001401 BEQ +4 
005502 000000 HLT 

-TEST ERROR TRAP (000 ADDRESS) MFPD/I 
tay 010701 ; $107: SCOPE ors vn 

FOB Nea Aeerp MOV orth KSP 2 SET POE TACK PTR 
05516 012737 00SS34 OO0004 HOY 8T107A, a8ERRVEC ;LOAD Rat VECTOR 

3 5 80 172247 T107AA + ! 06 bore T0 lias ON ADDRESS 
oH Gc 7ae 000474 T1070: Cr eKPTR-4, KSP pane TACK pTR WeS peep 
3 . ; PROPERL 
“42 HLT : ie 3 PTR AFTER ERROR 
4 eae 005532 CHP 8T107AA, (KSP)+ ea ae Sane ere k 

006550 OO1401 BEQ +4 
005552 000000 HLT sERROR! RETURN PC NOT ON STACK 
005554 022716 000017 CMP 817, (KSP) CHECK SAVED STATUS ON STACK 
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001401 BEQ 4 a 1098 000000 T ERROR! INCORRECT STATUS SAVED ON STACK 
l USER moot TIME OUT 
1100 OOSSB4Y 010701 t110: SCOPE 

Ie & AA Ble SR a Lele 11 600 01 1 Q00006 MOV s«U.@ +2 SEL UNE STATUS 
1104 OC" £06 012737 O0%'.26 000004 HOY aT! C; ISTANT 

118g eee 3 TLIOAA: tf: Pee : st eo re 
1108 oC 2s 1 TLIOA: By USP, R3 : an 
1109 O 530 042737 140000 177776 BIC SUM. 38PSW pone? 
i119 3 is 000674 oe suPtR-4, R3 ; CHE 
lll B I Q +4 
lli2 Oc-~644 HLT ;ERROR! INCORRECT USP AFTER ERROR TRAP 
1113 F “Ng Ser? 005620 eT 10AA, (R3)+ >CHECK RETURN PC ON USER STACK 

1115S H ceed pee ° sERROR! RETURN PC NOT ON USER STACK 
111g O ob Oe2713 140000 Ce ert, (RS) >CHECK SAVED STATUS 

,ii O04 reeeed HLT ° ERROR! INCORRECT STATUS SAVED ON STACK 

1120 -USER MODE ADORESS 
lel 919704 till SE Ape 
ll ° oR 1 140000 177776 FOV SUM. 28PSH ;USER MODE!!! 
1123 O 376 012706 000700 MOV suPtR, USP *SET USER STACK PTR 
1124 Ot 708 1g? o00004 MOV aTiijh C ;LORD ERROR TRAP VECTOR 
1125 05716 Ole737 1 000006 MOV eum, sthnece 
llob O£3716 OOGSE7 1 MPI -l 5000 ADORESS SHOULD TRAP 
112? QO “7e2 005037 177776 TLLIAA: CLR 28PSH ‘Bee RODE 10 Tee 

L138 are or ie 140000 177776 TULA nov yen SePSu ; Use porte 
13 O 5740 toes 000674 CH Rpt, Ra ; CHECK S n° 

tia He RR eRe aree on eee HAE” 11 ee age 005722 CMP aTLI1AA, (R3) 

He bere ae ca FOR! RETURN POT OH USER STACK 
M1 12737 000006 OO0004 MOV C42, aserrvec; REST 
te Ere pene 172014 CLR H ERvEnse 

1140 sTEST T THAT MTPO INSTRUCTION CAN LOAD DATA TO AN ADORESS VIA THE STACK 
Lay Be iy evn USER MODE 
1142 005772 010701 ee 
1143 005774 012737 030000 177776 ®KM+PUM. 38PSW ; KERNEL MODE!!! PREV USER MODE!! 
1144 12706 009500 sKPTR KSP “SET KERNEL STACK PTR 
1145 eons 1274 000700 BOY 8UPTR, -(KSP) 
1146 1 MTPI USP SET USER STACK PTR 
1147 006014 0127% 001002 Hoy aTEMP  (KSP) But oatae ON THES STACK 

eth veagey Ris7 4s hot oa2 CLR Satine :PuT DR 
1150 006030 006536 MTPI arene * MOVE ae 10 TEMP 
1151 006032 022706 000500 CMP 8KPTR,KSP “CHECK STACK PTR AFTER MTPD 
1152 006036 OOI4O! BEQ +4 
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