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B ae ris gh Tara 
CONDI 108 tisha 

REQUIREMENTS 

QUI PENT EP sor 
IS PROGRAM USES 0 THRU 17500 

PRELIMINARY PROGRAMS 
DORA THRU OOMA 

LOADING PROCEDURE 
LORD PROGRAM USING ABS LOADER 

STARTING 
ORD 

OPERATING PROCEDURE 

SWITCH SETTINGS 

INE ABSTRACTS 

SCOPE IS A MOVE PC,R1 AND STORES THE PC+e2 IN R1. 

HLT 
HLT IS A HALT INSTRUCTION. 

TIONS ARE ALSO TESTED. 

* pheke Rone Er} THE PROGRAM WILL LOOP 
TION. 

RL ERRORS WILL CAUSE OMT ee a wu aT vECTORe?. 
Press CONT INE TO PROCEDE YO NEXT TEST 

FO LOOP ON ee A BRANCH TO PREVIOUS SCOPE 

aie : tetas Se oe rest wu 
THE BEQ .+4 

idee sant ) i ead A BRANCH 

L00P ON TRAP FAILURES parce on THE FOLLOWING ROUTINE 
He ROORESS OF TRAP VE 
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few: TRAPVEC+4 

of B 2716 sMOVE SC(IPE ADORESS TO STACK 

Tevescib: — Gieone® favhum'no eat AMvecsee = 
RESTORE ALL LOCATIONS BEFCHE PROCEEDING TO NEXT TEST. 

7.0 RESTRICTIONS 
NONE 

INDEC-11 
OCKBOA. P11 

8.0 MI mn 
Ore eS me ee POINTER (RS) WILL CONTAIN THE 

8.1 RAS cca acs ABOUT 1 MINUTE. 

8.2 STACK POINTER 
THIS PROGRAM INITIALY SETS THE STACK POINTER AT SOO. 

ie MAINOEC-11-DGBO-A PROCESSER STATES TEST 
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rio Pevias 19 aul OTHER STATES, AND MFP/MTP ING TRUCT IONS IN ALL 

D AND EXITED IN KERNEL MOOE. 

STARTING ine at 

i Tee bean oh STATES TESTS FEATURES OF THE THREE PROCESSER STATES AND INCLUDES 

re sx POINTER IS AT SOO 
S$ ar 600 

ge teh WILL RI ST 1 

KSPs%h ;KERNEL STACK POINTER 
SSP2%6 : SUPERVISOR STACK POINTER 
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ors ;USER STACK POINTER 

leh] 0701 sMOVE PC TO Ri 
TRT23 ; TRACE TRAP - 

se: 
s VECTOR ANNRECSES 

Cs4 ;AOORES VECTOR 
x ’ Err veer 

a rho 
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_* ; maria lie pO SETTIGS 

ipres7on UPTR= 

KebpiRs hoe 
;MISC. B Tees! 

T14=4C: 

Tesi 
; STATUS REGISTER BIT ASSIGNMENTS 

ae 8. ° 

Pod aay Mz 17 : MOOE 
; RV MOOE 

RES
SEE

Gec
E 

© S
EEE 

osc
e 

TVA
UAW

S) 
ee
s 

GEE
SE 

SOR 
KM=0 she MOOE 

sP&EV ysEr MOOE 
pan 10000 : PREV ou RVISOR MODE 

RE > ue ape node 
TeIT=20 >*T? BIT IN PSw 

000001 Cz] 0? BH IN PS 
vze -*¥’ BIT IN 
2=4 1°?" BIT IN PS 

000010 N=10 °N' BIT IN PS 
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010000 

000000 

; TAGS 

ICNT: 
TEMP: 

FOL 
MACYI1 27(732) O3-SEP-76 16:18 PRGE S 

PTR4=10000 

.20 

a START 

-21000 

é 

;LEVEL 4 REQUEST IN PIRO 

;G0 START 

;CONTAINS PRSS COUNT 
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001012 012706 oj0so0 START: OV eKPTR, KSP 

001016 a T GF nocelar UP OK FOR 

goineg aaron 77776 Akips "Bly aaneetnetee, ates 0 Us BYins connect 1635 Ol . ; LOOP 1F NO 

901932 pier tae | | BEGIN: MOV meTR KP : In TIALIZE THE STACK POINTER ren 

001044 3 1 ) nt IGT» go SPLAY *LORO MICRO re bi che 
0010S2 O01403 Q 410 
OO10SY 113737 177570 177770 MOVB  @8SWR,JSUBREAK ;LOAD MICRO BREAK REG WITH SRO-7 

;CHECK THAT THE SPL INSTRUCTION IS A NOP’ IN SUPERVISORY/USER MODE. 
: SUPERVISORY MODE. 

001062 01070 td: SCOPE 
OO1GEY Ol QNO340 177776 MOV SSPHPRTY7, 28PSW ; SUPERVISORY MODE, PRIORITY LEVEL 7 
001 SPL 0 “TRY TO SET PRIORITY LEVEL =0 
ool ! 177776 Rov 900d, RO “GET PSid 

arte 2 base CaP SSM+PRTY7, RO 
001110 OO1401 BEQ +4 
001112 OO0000 HLT ERROR! INCORRECT STATUS AFTER SPL 

-USER MODE 
001114 010701 ti: SCOPE 
001116 012737 140000 177776 MOV @UM, 28PSW ;USER MODE PRIORITY LEVEL 0 
001164 SPL ? TRY TO Se PRIORITY LEVEL 7 

ll 13700 177776 MOV 39PSH, RO . 
001132 O0S037 177776 CLR s KERNEL ot 
001136 G22700 140000 CHP eUM, RO :TEST THAT SPL DID NOT ALTER PSW 
001142 SOr4O} Beg +4 
OO1144 HL ERROR! SPL CHANGED STATUS WORD 

> CHECK THAT RESET IS A 'NOP’ IN SUPERVISORY/USER MOOE 

00114% Ol $2; 
001150 Ol 070340 177776 MOV BSPPUM+PRTY7, 38PSH -PRESET STATUS 
001156 052767 000100 176374 BIS e81Tb, TKS sSET JE BIT IN TKS 

00116 013700 177776 MOV 39PSH. RO , 5GET STATUS WORD 
001172 016702 {1762.2 MOV TKS R2 GET TKS 
001176 O17 17777 GR Ta ; gus 
Ol Guo? 176% R KS : IE BIT 
001206 022700 a SSM+PUM+PRTY7,RO: TEST THAT STATUS DID NOT CHANGE 

aes pocang fee ” * STA BY RESET 
001216 000 100 BIT e81T6,R2 i tFC iat ifs T DID NOT CLEAR 
QOlee2 OO100I BNE +4 
001224 00000 HLT -ERROR! RESET CLEARED IE BIT IN TKS 

. MOE 
001226 010701 ie SCOPE 
001230 012737 154340 177776 MOV SUM+PSM+REG+PRTY7 28PSW - PRESET STATUS 
001236 052767 000100 176314 BIS 88176, 1KS SET 1G BIT IN TKS 
001244 000005 RESET * RESE 
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S012 nov ePsu R10 ; GET STATUS WORD 

Gt eg, Teme Te ay i 5 oatpiberene sj i Cr us GPRTY7,R10 CHECK STATUS AFTER RESET 

a HLT sERROR! INCORRECT STATUS AFTER RESET 
901 BIT 06176, Riz “CHECK IE BIT AFTER RESET 

U e 

riers ae ;ERROR! IE BIT WAS CLEARED BY RESET 
001310 CLR 39PSH 

-TEST A TRAP FROM SUPERVISOR TO KERNEL MODE 

rarest’ bi7o Ms Roe aKPTR.KSP SET KERNEL STACK POINTER 
001322 iene aes ‘ 176504 MOV eT4A, tRAPVEC , 
00130 b1g757 7 176500 MOV 8PRTY7417, TRAPVEC+2 
oo! 1 ooo 1 MOV ssh bee tf - SUPERVISORY MODE!!! 
001344 612708 MOV esptr, SSP ;SET SUPERVISORS STACK POINTER 
001350 OG ccc :CLEAR CONDITION CODES 
001352 Jordy TRAP 
O13 177776 TYAA: CLR aersu 
001360 ou0000 HOLT ;ERROR'! DID NOT TRAP 
O0l3n2 013700 177776 MOV 90PSH, RO 
001366 17777 CLR aePsu 
001372 Oc 010357 CMP SKM+PSM+PRTY7417, RO 31S NEW STATUS CORRECT? 
001378 05140 BEQ +4 
Oo! 6 HLT sERROR! INCORRECT NEW STATUS 
00 1408 C 2767 0013954 177064 CMP eTYAA, KPTR-4 :WRS RETURN ADORESS SAVED ON KERNEL’S 
001416 dof401 BE +4 > STACK? 
OO14i2 N0000 HLT 
001414 CG 2767 O40000 1770S4 CMP 8SM, KPTR-2 ;WAS OLD STATUS SAVED ON KERNEL’S 
001422 B40} BEQ +4 : STACK? 
Soles HLT 
ool 022706 000474 CéP 8KPTR-4, KSP 
001432 001401 BEQ +4 
001434 HLT 
001436 O01 040000 177776 MOV 8SM, 98PSH -ENTER SUPERVISORY MOCE TO GET 
OOl444 01 MOV SSP ; SUPERVISOR STACK POINTER 
0014%% 005037 177776 CLR oars 
001452 022700 000600 CHP sSPTR,RO 
001456 OOl4Ol BEQ +4 
001460 00000 HLT 
001462 012767 000036 176344 MOV 8TRAPVEC+2, TRHPVEC 
001470 005067 176342 CLR TRAPVEC+2 

-TEST TRAP FROM USER MODE TO KERNEL MODE 
001474 010701 ts: SCOPE 
001476 012706 000500 MOV sKPTR KSP SET KERNEL STACK PTR 
001502 012737 001540 o000e0 MOV aTSA. selOTVEC = SET _IOT VECTOR 
001516 O0S067 176306 CLR LOTVEC+2 "KERNEL MOOE AFTER IOT 
001514 Oi 1S0340 177776 MOV 8UM+PSM+PRTY7, 2 USER ane 
001See 61 000700 MOV UPTR, USP SET ACK 
001526 000277 SCC *PRESET CONDITION COOCS 
001530 Oc0004 10T ; TRAP USER MOOE TO KERNEL MODE 
001532 00SC37 177776 TSAR: CLR aePSw “KERNEL MODE!!! 
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001536 HLT sERROR! FAILED TO TRAP 
013700 177776 TSA: = MOV 99PSH, RO SAVE STAT va 

,RO iKEREL CK’ STATUS AFTER 107 

;ERSOR! INCORRECT STATUS AFTER I0T 
OTSA, KPTR-M ;CHECK KERNEL STACK PTR 

RUMSPSHHPRTY7+17 RPTRES OSCR CAVED Start On oT Se
ns
es
 

ABG
ERG

ER 001832 176706 

150387 176676 SS
S8
88
28
8 

PR
BN
e 

Be
OS
 

OG! 001401 +4 
1 : ‘ T STATUS SAVED ON STACK AFTER IOT 

et poor 000474 CMP 8KPTR-4, KSP fee etn be of US 
001610 091401 BEQ +4 
001612 HLT ; INCORRECT RETURN PC SAVED ON STACK 
001614 0: 140000 177776 MOV 8UM, 28PSH > USER one 
00 lb¢2 010600 MOV USP RO - 

ates C. Maro ke suPTR, RO EC THEY USER STACK PTR 
001634 01401 BEQ +4 “WAS NOT uFECTED BY IOT TRAP 
001636 000000 HLT ERROR! USP WAS CHANGED ON IOT 
001640 012737 o000e2 conde MOV sIOTVEC+2, a8I0TVE 

-TEST TRAP FROM USER MODE TO SUPERVISOR MODE 
0016% 010701 te: SCOPE 
OO16SO 012737 001720 000030 MOV QTGA,QSENTVEC ; SET TRAP VECTOR 
001655 012737 003032 MOV Sh 42 ; RETER EMT 

Rieke BiSoke 177776 nov ae af 16 1 MOV Ser “ne PTR 
001676 Ole737 144.30 177776 MOV SUM+REG. 28PSH ;USER ee 
001704 012706 000700 MOV BUPTR, USP ST POINTER 
01719 OM: EMT eu 

171 177776 TeAA: CLR aePsH ; KERNEL 
001716 Oo 200 HLT tEBroaT Ente TO TRAP 
001720 013700 177776 TBA: «MOV 2ePSH RO ; rhs’ f TRAP 
001724 010602 MOV SSP Re : 
001706 005037 177776 CLR aP Su : anf 
001732 Oc2700 CHP So °UM, RO ;CHECK STATUS AFTER EMT TRAP 
001735 00140! BE +4 
001740 700 HL sERROR! INCORRECT STATUS AFTER EMT TRAP 
001743 ez ? 001712 176624 Cp eTBAR, SPTR-H “CHECK RETURN PC ON SUPER STACK 

001752 000000 HLT ERROR! JNCORRECT RETURN PC ON SUPER STACK AFTER ENT 
001754 | ? 144000 176614 CHP BUM+REG, SPTR-2 >CHECK STATUS SAVED ON SUPER STACK 

001764 HLT sERROR! INCORRECT STATUS SAVED ON STACK HLT 
001766 000574 CMP eSPTR-M, Re CHECK SUPER STACK PTR AFTER EMT 

Ota reve bf e NCORRECT SSP AFTER EMT TRAP 
ates Wee 140000 177776 nov Sut, 28PSs eee mote 3 SAVE site STACK PTR" 

MODE ! 00c006 005037 177776 CLR aeP ; KERNEL HE 
OOe01l2 Oe2700 000700 CMP sUPTR,RO ;CHECK THAT USP WAS NOT CHANGED ON TRAP 
002016 001401 BEG +4 
O0e0e0 000000 HLT ;ERFOR! INCORRECT USP AFTER EMT TRAP 
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-TEST TRAP FROM USER TO USER MODE 
002022 010701 t?; SCOPE 
002024 tee es 000014 nay seteycgriRiveciae ape TRACE. TRAP VECTOR _— 

paste 915708 000700 Hoy pats USP bees PTR 
O0C0SHY 00S037 177776 T7RPA: CLR asPsw KF ene 

BET Barren BS) aesu gio, end ts TER TR 13700 1 T7A: a R10 : Rite 
002065 01060¢ MOV uSP/Ri2 ;SAVE USER S PTR 
002070 042737 140000 177776 BIC SUM 38PSH “KERNEL MODE!!! 
002076 O2e7t.7 Oo20SY 176570 CHP 8T7AR,UPTR-4 = CHECK RETURN PC ON USER STACK 
O0c104 OO1W)1 BEQ +4 

oe O8 eovao 174000 te LH PURREG, RIO OR stitce METER TR TRepoT CoeR STACK 
Bastia ata So , 
002116 O00000 HLT sERROR! INCORRECT STATUS AFTER TRT TRAP 
002120 Ole7b7 OOOOl& 175665 MOV aTRTVEC+2, TRTIVEC’ 
002126 7 175664 CLR TRIVEC+2 

-TEST TRAP ogg uence FROM SUPERVISOR TO SUPERVISOR 
002132 01070 t19: SC: 
002134 Where 002172 000030 MOV 8T10A, asEMTVEC ;SET EMT TRAP VECTOR 
Oge142 012737 O40000 000032 MOV aS, aRENTVECH :SUPER MODE AFTER EMT 
002150 012737 O40000 177776 MOV asm. ; SUPER ant 
00e155 012706 000600 MOV asp cep >SET SUPER STACK PTR 
O02lb2 104377 EMNT+377 : TRAP TO SUPER 
OOC164 005037 177776 TIOAA: CLR 39PSH s KERNEL une 
002170 000000 HLT TERVOR! FAILED TO TRAP 
002172 T10A: Hov 99PSH, RO > SAVE ve STA JAETER EMT TRAP 

CMP aT OnA, SPTR-4 CHECK RETURN PC ON SUPER STACK 
002210 BEQ +4 

read Ge estepsn,ro || TECK STATLO ATER Thee OY SPER STACK AFTER TRAP 
ee 4 ‘ INCORRECT STATUS AFTER TRAP 

ioe, iy sEMTVEC+2 geentvié 
CLR SeENTVECHE 

Test TRAP SEQUENCE SUPERVISOR TO USER 

° ae QTLIA, TRAPVEC  ;SET TARP TRAP VECTOR 
HOV Our, TRAPVE C+2  : USER AFTER TARP 

MOV suptr usp ie ACK PTR 
PH eS, abPSW env icony te ee ; 

RAP+377 ee bore ve 
TLIAA: CLR 8PSH ee ROE! 

HLT nig ee Lee rie TO TRAP 
TLIA: HOV 98PSH RO pers AF 

CLR aaPsu ' 
CMP 8TL1AA, (R2)+ iKERNE REL ROE! PC ON USER STACK 

MACYI1 27(732) O3-SEP-76 18:18 PAGE 9 
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BEQ +4 
HLT ;ERROR! INCORRECT RETURN PC ON USER STACK 
fry eStt+17, (Re) ;CHECK SAVED STATUS 

;ERROR! SAVED STATUS ON USER STACK INCORRECT 
SUPA, RO ;CHECK STATUS AFTER TRAP 

ia 42, ERROR: STATUS AFTER TRAP INCORRECT 

CLR nevetse 

; TEST THAT THE ’HALT’ INSTRUCTION CAUSES A TRAP TO LOCATION 4 IN 
: SUPERVISORY MODE. 
ti2: SCOPE 

MOV aT120,38 QsERRVEC ; SET ERROR TROP TRAP VECTOR 

ane ERRVEC + ACK Core ON TRAP 
MOV 8SM, dbPSu saa 7 
HALT -hALT TRAPS IN SUPERVISORY MODE 

T12AA: CLR aePSu oe 
HALT HALT 0 OID NOT TRAP 

T12eA: MOV gersu., RO SAVE STATUS 
CLR PEEL mone 
9 SCHPSH ,RO > CHECK STATUS. bETER TRAP 

HL ° ‘ CT STATUS AFTER TRAP 
CrP eT 129A, KPTR-H ro rotten Be 

HLT ° ;ERROR! INCORRECT RETURN PC ON KERNEL STACK 

USER MODE 
t13 SCOPE 

YER RASPES ST CO TO 
MOV un abPow USER AOE! ; 
HALT “HALT TRAP TO 4 IN USER MODE 

T13AA: CLR aePSH 
HALT 

TI3A: MOV 39PSH, RO 
CLR aePSH 
CHP @KM+PUM, RO 
BEG +4 
HL 
CMP 8T13AA, KPTR-4 
BEQ +4 
HLT 
MOV BERRVEC+2, J8ERRVEC 

- TEST INTERRUPT SEQUENCE SUPERVISOR TO KERNEL MODE 

Nar 3 ? SSER PRIORITY LEVEL 7 
8T14A, TPVEC a0. ROPE PRINTER 

HOV eREGEPRTYS, TPVEC+2 : VECTOR RODRESSE ES 

Bt HAL aePSi Set KER S MODE, PREVIOUS USER MODE 
MOV sSPTR, SSP 
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002602 000100 177564 BIS 88176, d8TPS sSET IE BIT IN TELEPRINTER 
002610 000340 177776 BIC SPRTY?, gaPSW ALLOW INTERRUPT 

ee a ee SEO no Wirerrurr 
Bespin tone 177776 Ate SUM aeeda 
002636 900100 177564 BIC e816. daTPS ;CLEAR IE BIT 1H TELEPRINTER 

14200 cre OKHHPSHHREGHPRTYY, R10 “CHECK *NEW’ STATUS 

000474 He wPTR-4 “SP sERROR! ’NEW’ STATUS IS INCORRECT 

BEG +O 

002616 175602 CMP 8T14AA, KPTR-4 
| rig +4 

% GSe7b7 070000 175572 a 8SM+PUM, KPTR-2 
1401 Beg +4 

00271 B ; 000066 175146 a STPVEC+2, TPVEC 
002716 Bbenes 175144 CLR TPVEC+2 

-TEST INTERRUPT SEQUENCE USER TO KERNEL MODE 

posse piget TiS: SCOPE SKPTR. KSP {SET KERNEL STACK POINTER 
ey piss 170340 177776 MOV SUM+PUM+PRTY7 . gaPSid MODE! ! 
00273% 012737 000740 MOV sTISA Srravek OAD pricran INTERRUPT ROST VEC. 

mere igre GG ON. = = saneechupntva, and eveCee l ; MOV @UPTR. USP STACK POINTER 
boe7Sb Dig? 3? 177776 BIC ePRTYS 2 3) PRIORITY ree =9 

1 ieee vt 177772 MOV SPIRY, oaPl QUES RRUPT AT LEVEL 4 
002772 177776 TISAA: CLR 38PSW “XERNEL MODE!!! 9775 HUT SERROR! NQ_INTERRUPT REQUEST 
3000 61 17777 TISA: MOV 3ePSH, RO "NEW PSH 
003004 7? 174762 CLR PIRO ; DISABLE ’ REQUEST 

4 foe7s0 CMP 8KM+PUM+PRTYY, RO -TEST THAT NEW’ PSW IS CORRECT 

fon eee 7” s (BaP IRVEC 2) ’ PSW NOT = TO (aaPIRVEC+2) 
me th 002772 175442 cH a71SAA, KPTR-4 ie Re tua ADORESS ON KERNEL STACK 

cae HLT TURN ROORESS NOT ON KERNEL STACK 
g Geere? 170140 175432 CH SUAPUMEPRTYS, woth i? EST THAT "OLD’ PSW WAS SAVED ON 

DOONOC HLT ERROR! 
i poneue 000240 MOV SPIRVEC42. gePIRVEC 
NOS 0: 2 CLR JePIRVECSO 

-TEST THAT THERE IS NO STACK OVERFLOW IN SUPERVISORY MODE. 
003062 01 +16: SCOPE 
Oo 064 1 901900 177774 MOV #1000, a8SLR SET STACK L LIMIT=1400 

1 177776 MOV aSM+PUM O8PSW ©; SUPERVISORY MODE 
003100 012706 000600 Hoy sSPTR $5 oo) iBT SUPERVISOR STACK 

ona Bt 48 AgSSRS 000030 MOV ah opgeg (SeP 
003116 012737 O40000 000032 MOV aSM, QREMTVEC+2 ENTER SUPERVISORY MODE ON EMT 
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012737 003330 000004 MOV STIGERR, I8ERRYEC 
00S067 17S644 1 CLR TEP sCLEAR INDICATOR LOCATION 

pees pon 9 175632 T1 Ne a! io! Prot eeror BIT 
004567 ee Ss, tec 
052767 000002 175600 Tl6c: BIS ae TEMP SET NO CATOR B17 

Beare Bas 177776 Fig SPyG gaPsMSSELEC 
7b aa 175600 T16D ie #4 MP ;SET INDICATOR BIT 

767 10 175566 TIGE 5 Rip, Tbe ;SET INDICATOR BIT 
014616 ; HOY (SSP), (SSP) ; 

o00%e 
r Ra ees ee Fe Rec thro TELEPRIN TER VECTOR 

Oic767 OY4000 1746e6 MOV SSM+REG TPVEC+2 :AND 'NEW’ S 
pea 000100 177564 BIS #8116, abTPS i GENERGT an ON YERRUPT (VIA TELEPRINTER) 

! WAIT *WAIT FOR INTERRUPT 
O4273? OOO100 177564 TIGF: BIC @8176, a8TPS 
012767 OO0065 174600 MOV sTPvete2, TPVEC 

? jer CLR TPVEC+2 
7 175504 BIS 840, TEMP :SET INDICATOR BIT 

drag ENT +377 EMT TRAP 

000100 175472 T16G: BIS 8100, TEMP ;SET INDICATOR BIT 
005037 177776 CLR asPSu ; KERNEL ens 
022767 000177 175460 CMP 8177, TEMP TEST THAT INSTRUCTIONS WHICH COULD 

140 BEQ +4 *CAUSE OVERFLOW DID NOT OVERFLOw 
ceeved HLT > ERROR! 
000403 BR T1EX EXIT TEST 
005037 177776 TIGERR: CLR aePSH 
000000 HLT sERROR' STACK OVERFLOWED IN SUPER 

“SUPERVISORY MODE TEMP GIVES THE INST- 
*RUCTION WHICH CAUSED L 

00S037 177774 TIX: CLR asSLR “CLEAR STACK LIMIT 
012737 000032 000030 MOV senTVEC#2 JsENTVEC 
005037 O00L32 CLR VEC+ 

-USER MODE 
010701 $17; SCOPE 
012737 OOO400 177774 MOV 8400, a8SLR ;SET STACK LIMIT =1000 
012737 1S0000 177776 MOV SUM+PSM 38PSH SUSER MODE!!! 

B1So36 o0000s MY TR LSB 1 700 MOV SUPTR, -SET USER STACK POINTER 
005067 175372 CLR TEMP “CLEAR INDICATOR LOCATION 
004767 000006 717A: JSR 7 T178 PUSH ONTO USER S 

7 000400 175360 BIS 8400, TEMP >SET ERCOR INCICATOR BIT 
C2767 OCW] 175352 1178: BIS 01. TEMP >SET INCICATOR By 

7? 000008 JSR § ti%c ;PUSH ON70 USER 
052767 001000 175340 BIS 91000, TEMP “SET ERRROR JNOICATOR BIT 
QS2767 O00002 175332 T17C: 8BIS 82, TEMP -SET INCICATOR BIT 
OF BIS RS'-(SSP) “PUSH ONTO USER STACK 
052767 O00004 175322 BIS a4’ TEMP -SET INDICATOR BIT 
052737 OC4000 177776 815 oREG 38PSh ;SELECT R1O-R15 
004767 000006 ISR 7 TID “PUSH ONTO USER STACK 
052767 O0C2000 175302 BIS 82000. TEMP °SET ERROR INDICATOR BIT 
0S2767 000010 175274 T17D: BIS 810, TEMP 

|
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MACY11 27(732) 03-SEP-76 18:18 PACE 13_ 

MOV eTI7E,Ri2 SET UP RETURN FOR RTS 
RTS Ri2 GO TO TIGE 

TIE “SET INDICATOR TO SHOW ERROR 

TIF 
BIS 213000 TEMP SET ERROR INDICATOR BIT 

TIF: BIS 40, TE 
/ 9G. TRAPVEC  -SET UP TRAP VECTOR FOR TRAP 

mov SURE REEVE C+2 
TRAP 
BIS 820000, TEMP 

T17G: = BIS 8100, TEMP 
R ase KERNEL MODE!!! 

sl? , TEMP 

T17ERR: 

C2
RR
E 

BAR
GE 

5 

TIX: aeSlR 
174172 STRAPVEC+2, TRAPVEC 

TRAPVEC+2 

pgs? TRAP & RETURN SUPERVISOR-KERNEL -SUPERVISOR 

“MOV exPTR.KSP 
oo0g22 MOV aFEG sBTOTVEC#e 
000020 MOV STODA aSIOTVEC 
17777 MOV SSM+REGHPRTYY, a8PSH 

GR R10 . 

175072 TeOQRA: MOV 28PSW. TEMP ;GET RETURN STATUS FROR IOT TRAP 
177776 BIC SUM. JbPSH “KERNEL MOOE!! 
174550 CMP eTeOHA, KPTR-4 — ; CHECK THAT RETURN SCORES WAS 

Be 9 SSAVED On KERNEL STACK ON IOT TRAP 

174540 CHP WSHHREGHPRTYHAZ, eis 5 CHECK THA THAT og ranus BTUS WAS. SAVED 

HUT . 
175032 Cre USH+REGEPRTY44Z, TEMP ee SHISOerag Stata SAY 

HLT ° -£ 
Ine R10 ; CHECK rie ce COM RIO WAS EXECUTED 

HLT sERROR! COM R10 NOT EXECUTED AT Te0A 
BR T21 -GO TO NEXT TEST 

Te0A: COM RIO 
RTT 

;TEST THAT MTPD/I POPS WORD OFF THE THE APPROPRIATE STACK (AS 
“DETERMINED BY BITS 15814 IN PSW.) 
“MTPD, KERNEL MODE 

003770 010701 ta1: ’ SCOPE 
003772 00S037 177776 CLR aePSW 
003776 012706 O00S00 MOV 8KPTR KSP -SET KERNEL STACK POINTER 
oo4ao2 012700 177777 MOV #-1,R0 :PRE-SET RO 
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(KSP) ; TACK 
te 010011 17777 ny epson, ans Pee Set statud 

; MOV 99PSu , -CET STAT 
f 279 Aone ey Pst 9k Re 5 CHECK siftis were MTPD 

*- HL , ERROR! INCOPPECT STAT 
a, ooosa2 cre mPTREZ, KSP iff Kp TRC RERENT gy ys 

¢ 7° ai ° sFEROR * \KSP O10 NOT POF 
C70 TST RO >D1D WORD ON STACK (0) GET TO RO? 

Ou0G00 ee ; :EPROR' MTPD DID NOT POP O OFF 
:KSP INTO RO 

MTPI, KERNEL MOOE 
910701 toe SCOPE 
C "37 1777% CLR aaPSu : KERNEL ane 

fg ROO CR Re KS? SET KERB RK 
Oie7i6 «177777 MOV 8-1 (¢SP) ;PRESET BATA ON THE STACK 
EL 030006 177776 mv SPURE Z4V, 28PSH get jPRESET STATUS 

G : 7777 MOV 38PSW GET STA 
bs 50018 CHP peur, > CHECK STATUS 

oe ee ° s ERROR! Hit T opiates 
C <7 ooosa2 if sKPTR+2, KSP “CHECK STARK a TEP MTPI 

ree ene Be REL Snes ont 
OC 1401 ers +4 Ba STACK TO he 
000000 HL : ’ 

-MTPD, SUPERVISORY MODE 
0 t23: PRE 

6 ! HOV sete gePsu T Sack 
\ rege Bis re) ‘Bae ; ON SUPER STACK 

er Ri ; rds 13 

; MTPO 3—- R13 aio 7 apa 

: BOY Sr le ; STACK POINTER 
BIC SUM. J8PSH “KERNEL MODE!!! 
cr SSHHREGHNAC, RIO *CHECK STATUS RESULT 

are ° ;ERROR! INCORRECT STATUS AFTER MTPD 

gpe2702 000602 cre eSPTRe2, R12 ;CHECK SUPER STACK POINTER 

HLT . ERROR! T STACK POINTER 
bose In R13 ee res sf nee 

000000 HUT sERROR! MTPO FAILED TO LOAD R13 
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CLR 30PSW s KERNEL 109 RO-RS 
iS Ra CHECK THAT RQ WAS NOT CHANCED 

arf ° sERROR! MTPD CHANGED INCORRECT REGISTER 

-MTPI, SUPERVISORY MODE 

1g} 177776 tes ay e 39PSH RODE! #.P v USER MODE! ! 
O042S0 012706 hey MOV TR, SSP STACK 
OO42S¥ Die (SSP) TA ON SUPER STACK 
O04 le 177777 &-1,R4 
OOs- be Vv ye 

SS Gis. 9 1777 MOV. SPSH, RO seve STAT dee ’ 
O~. Bt, 5 MOV 25 Ro ey STACK PTR 

O .3? 1777% _ CR aePcu > KERNEL 
om"70 G.730 070004 ce SSM+PUMZ,RO  —_s CHECK STATUS PETER MTPI 
a 4 OW Q +4 
OOM HLT ERROR! INCORRECT STATUS AFTER MTPI 
004310 Oe2702 O0060e CHP sSPTR+2, R2 CHECK SUPER STACK PTR AFTER MTPI 

ate os a: ” T SUPER STA STACK PTR AFTER MTPI 
Koy 70M TST RY Seon Tee Bata is 
004322 001401 BE +4 FROM SUPER STACK 0 
004324 000000 HL ERROR! DFRILED TG MOVE DATA TO RY 

-MTPD, USER MOOE 
004325 010701 tas: SCOPE 
OOH 50 012737 45000 177776 MOV aePSi ati 

oo Bere aera, Bis a eee iBeestT Data ON USER STACK 
004350 177777 BIC 8-1,RS Pe og $ RS 
Cee fo RS > RSe( 

% 613-03 17777 OV 3254, 80 CAVE TANS AETER ns 
st BB im ede ie el 
O04 0.2700 1S0011 By BUHPSHANYC, RO; “CHECK STATUS AFTER MTPO 

HL : e cT TUS ATER “TPO a Me cornea ne SRE ANORREGT gTaTUS, TER 
COW40H 001401 BEQ +4 

HLT ERROR! I T USP AFTER NTPD 
i ih RS CE x THA MOVED DATA FROM 
1 1401 6 + STACK "9 

004414 O00000 HLT ERROR! MTPD FAILED 

-MTPI, USER MODE 
OOW416 010701 tog: SCOPE 
OO4420 01 40000 177776 oun g0Psu its 

as bee of bala OS 16 I gic 8-1, (USP) pata ON USER STACK 
CONG 052700 1 BIS 8-1,RO reser fi 
OOM442 000257 cet Reser STATUS (ALL CC’S=0) 
OO4444 006600 MTPI RO  ROe ( USP) + 
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| OO 013702 17777 my ges, R2 4 Se pFTER WTP 

Beess Ot 177% aR bed re mr 
we Boa 140004 cP ar Z,R2 SCHECK STATUS AFTER MTPI 

| 6 Oo at ;EROOR! INCORRECT STATUS AFTER HTPI 
| 70 0-793 oog7ae WUE TROZ,R CHECK USP AFTER 

5 EB a BE LET ESS 
QM iu 8 stacx TO 

OO4S04 00000 MT SEnnR! ATPI FAILED 

rc 3) 8 3 

SLR Rights SEES ms ss 
na at 040000 177776 “sare SM, 8PSH 
O16 33 GR Sop ; Biv ISORS ST POINTER 
C 2727 010000 177776 MPS 98PSH an v MODE ! # 
G~ §& 01270 Ors mOV gx PTR, KOP ; STACK POI 
Ow 2 27 MOV SSPTR? (SP) ‘s 

C 3 It %& aio ssp te 

Bae B1s559 bnooos 17777 RY Ben bea ; att 
¢ 4 Rie 3 MOV 32, ; ACK POINTER 
C oct 177776 CLR oe : eee 
GC 2 3 00000 Cr 8SPTR,RO : cx THA WaT SUPER STACK POINTER WAS 

f 3: 9 Mr t EPGOR! SUPER STACK POINTER 
C 2 2 010001 P wPSMEC,, R2 peeomt STATS FOYER Hope 

O0“_00 0000 HLT sERROR! INCORRECT STATUS AFTER MTPO 

USF e(KSP)+, MTPD 
omcnio 91979 3 SCOPE 
O- 16 6°373? 140000 177776 MOV eUM, 28PSW {USER noe 
O--le C 6 CLR USP Pk SE * STACK POINTER 
GC 1% 0.2.37 OFM 177776 MOV 8 N+PUM 2ePSi MOOE!? 8 USER MODE! ! 
GO 2 Ole7% 6 WD MOV @xPTR, KSP ME Ey Moe Pee POINTER 
O~-28 pier} 000700 nov BUPTR’ (KSP) 

e ¥ ae MTPO —sUSP uepetishys” 
OU~% 013702 17777 MOV 3°SW_ Re 
Ores gl 140000 177776 MOV mt, gAPSH aoe 

1 MOV USP ie STACK POINTER 
Om 52 6 1 CLR 3 8PSu 
OO 36 OC AaB Cup BUPTR, RO aon ribo SET USER STACK 
ane Ou1401 BEQ +4 NTER PROFE 
O04664 000000 HLT 

02706 900502 CHP aKPTR+2, KSP ex KERNEL STACK POINTER 9 an
 a Ee ae
 PS 



MAINDEC-11-DCKBO-A PROCESSER STATES TEST 
OCKBOR.P11 

eS 
Cok

 
39 

: 
F 

177776 

MACY11 27(732) O3-SEP-76 18:18 PAGE 17 

jhe (KSED MTPD 

° exPTR,KSP 
e BREDPTR, (KSP) jPRESET pata ON KERNEL STACK 

ire vKSP oe wa a KemeL. STA STACK PTR 

jS9Pr (SPDs 

1A: aye 30PSH R popes: MODE! # rR ere bthay SINTER 
HOV sSPTR, 280 ; one SOINTER VALUE ON STACK 

OP auto pa 
Rov 95° RO ; Sve fea Seer CFR POINTER 

ce sSPTR, RO Sl malt MTPO zt SUPER STACK 
BED +4 

Ce ESIHPSHAC, Re ‘ex “STATUS RESULT 

HL ° ERROR! INCORRECT STATUS AFTER MTPD 

USP (SSP )+, MTPD 

‘318: Score sun, 29PSH ; rT 
nov OU TR USP cy SET mere paren mo0E!! 

MOV eSPTR cee ieee. tx ERINTER - 
CLR -(SSP3 j PUSH ee STACK POINTER ONTO 

SCC “PRESET CC’C 

Gio USP ; USP ( 
MOV asPSW Re - SAVE T STATUS 
MOV ssp, RO : STACK POINTER 

nec + ie R Stax POINTER 
CLP 3 ePSi ; a 
Cr BSHPURYZ4C, Re >CHECK RESULT STATUS 

HLT ° ERROR! I CT STATUS AFTER MTPD 
CHP eSPTR, RO CHECK SUPER STACK POINTER 

HLT ° sERROR! INCORRECT SUPER STACK PINTER 
ts R3, >CHECK USER STACK POINTER 

HLT ° ;ERROR! MTPO FAILED TO SET USER STACK POINTER 

-USP+ (USP) +, MTPD 
t31¢: OPE 

SUM+PUM 28PSH  ;USER MODE!!! PREV USER MODE!! 
sUPTR, USP -SET USER STACK POINTER 
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O0Sie2 O0S016 (USP) ;PUT NEW STACK VALUE ON STACK 
005124 ; PRESET 
00S126 USP 3 USP ( 

1 @0PSW RO 
Save fy STACK POINTER 

GE STATES 
Be
es
 

Bo 
a) 

3 

AR
OR
RG
E ES 

age
 

Y i USP 
tte 

ie is BURHPUMYZ,AO {CHECK ST 
5 1 : ; ' CT STATUS AFTER MTPO ae 2, BER AUC oT GE 

8 - 
e 

005156 ;ERROR! MTPD FAILED TO SET USER STACK POINTER 

i re 8 3 

Stee Biovae 777% score 0051 1 o40000 1 MOV 8SM, JePSH SUPERVISORY MODE!!! 
l “9% : PRESET QOPER STACK POINTER 
1 < 177776 pi 
1 177776 ;KERNEL MODE!!!, PREV SUPER MODE!! 

O72 012716 000600 MOV 8SPTR, (KSP) 
0 & 0606 ae IPI ;SSPe(KSP)+ 

~ -) 

Pau ee ieee Se RUE Rice 
6 lM 8 7 1 CLR Psu ; Shoe “ 
064230 C 2767 O00600 173544 CMP eSPTR, TEMP ; CHECK THAT TOP WORD ON KSP (8SPTR) 
Osc 00149 Be +4 jw SET INTO SUPER STACK POINTER (SSP) 

’ e 

»USPe (KSP)+_ MTPI 
oose42 01070 t SCOPE 
Oo Bi ora 140000 177776 MOV 8UM, 28PSW USER MODE 
C b1e70% 77777 MOV 8-1 *PR-SET USER STACK POINTER 
2 +» O1 b5o000 177776 MOV , a8PSH : NT KE PREVIOUS USER 
O- -64 O0SOME GR -(KSP) sPRESET BATH ON KERNEL STACK 
Oo: —& M608 I usp - USP (KSP+ 

ee ke Moooo OR a, iF AcK POINTER 
eat 177776 CLR part : tk 
005304 005700 Ts! RO CHE CK Tar DATA ON _KERNE!, Breck 
005.308 M0140 9 +4 bes HOVED TO USER USER STACK P 
00531 HL 

pUSPe (SSE) )+ MTPI 
005312 010701 t SCOPE 
005314 01 140000 177776 MOV SUM, a8PSW - USER non! 

eee 777% oy Vig0R’ PREVEO 1 070000 1 3ePSu VISOR, VIOUS USER 
000700 MOV  SUPTR,-[SSP) _; PRESET ia Eta On SUPER STACK 

MTPI USP 
005 1 140000 177776 MOV 8UM, J8PSH USER R moti: 
SINE MOV YSP RO ; SAVE USER STACK PTR 
0 7777 CLR Pou * KERNEL ane 

x. hoaroe CMP BUPTR, RO "CHECK THAT MIPI MOVED DATA FROM 
005360 00140! BEG +4 “SUPER STACK TO USER STACK PIR 
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000000 HLT ;ERROR! MTPI FAILED 

-SSPe(SSP)+ MTPI 

GIO) cocoa izzy TS SOM ecepsn a0rsx SUPER MODE!!! PREV SUPER MODE! ! 
QTC PTR 

aT ON SUPER STAC 

TACK PTR 

St Em. 
MOV EE

 

B3
e 

p
y
 

E 5 CHECK MTPT DATA ON 
STACK TO SUPER STACK PTR 

S
e
 
C
e
 
S
e
u
e
 
S
e
S
e
s
o
u
r
w
e
 

| 
ee
e 

i
e
 

i 
iee

e 

a B
NE
 

a
 

000000 HLT *ERROR! MTPI FAILED 

Yar (USE)* 
919704 t3: SCOPE 

1 170000 177776 MOV SUM+PUM 998PSi :USER MODE Af PREV USER MODE! 
61 000600 MOV eSPTR, USP SET USER STACK 
igre 000700 MOV sUPTR, (USP) DATA ON SER STACK 

006506 MTPI USP iftese| bal 
1 USP RO i SAVE USER ie PTR IN RO 

I CLR a ~ €L 
eA: CHP suPTR, RO Heck THA I MOVED DATA ON 

001401 BEQ +4 USER STHcK Mg USER STACK PTR 
000000 HLT *ERROR! MTPI 

; TEST THAT MTPD/I TRAPS ON AN 00D ADORESS DESTINATION 
"KERNEL MODE 

010701 +36: , 

BEN Slerie Sct asp ™% Ole71 8-1, (KSP) 
aT 300 JSERRVEC 
ERRVEC+2 

; -1 s TRAPS ON 000 ADORESS 

fore ee mKPTR-2, KSP eee, Reet bop ano 2 
OC.526 900000 “ERROR? INCORRECT VALUE IN KSP 
005530 e276? 005516 172740 8T36AA,KPTR-2 ; CHECK RETURN PC ON STACK 
005536 001401 +4 
005540 000000 sERROR! RETURN PC NOT ON STACK 

- SUPERVISORY MODE 
ooss4e 01670 +37 SCOPE 
00S544 Shea O44000 177776 MOV SSM+REG, J8PSH 
ocr = CR R10 sPRESET R10 
005554 po000 177776 BIC OREG, a0PSH “RS 
005562 01 1 MOV a) CONTAINS AN 000 ADORESS 
005565 012706 000600 MOV TR, SSP iB, SUPERVISOR'S STACK POINTER 

Pecere piers dose22 oooog4 POY BLS SSP) avec vt 1S THE DATA 10 BF MOVED 
pists, nines 000006 MOV sce: BBR EES 

005612 106620 MTPD 3s CROS4 s TRAPS ON 000 ADORESS 
005614 005037 177776 T37AA: CLR aePSu 

000000 HLT sERROR! DID NOT TRAP 
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137A: OV R2 : 
Soebss Boeeye 1777% CLR sepa ; 
Or-+-30 Oe 000576 CMP 8SPTR-2, Re : 

Ex BRAS feo 
Oo -40 e276? 005514 172730 CMP 8T37AA,SPTR-2; 

F738 Booed fe ty CT RETURN PC ON STACK 
X <3 790 000003 cre #3,R0 eek onooine oh 

00S650 000000 HLT ;ERROR! RO FAILED TO AUTO-INC 

-USER MODE 
O0S&62 (010701 t40; SCOPE 
0 4 ie 170000 177776 HOV SUMEPLM, OBPSH ;USER MODE!!!, PREV USER MODE! ! 

Cc MO 3? 90¥000 177776 BIS BREG JePSW sSELECT R1O-R1S 
C ? 0..~ wept MOV ai Rle 
C 7% 0 6 & MOV sup ie eer POINTER 
C 712 O:.716 {| 2 MOV 8] (USP) Leen STA 
( 716 01.737 & -2 OO0004 MOV 8T4OA. SKERRVEC LOAD ERROR 
C .724 0° 737 144000 000006 MOV SUM+REG, JSERRVEC +2 
( Te 42 MTPI = =(R12) 3-(R12)+(USP)+: SHOULD TRAP ON O00 ADRS 

re C ; 177776 TYORA: CLR a I ERUEL 

G s74¥2 Qi.od THOA: MOV USP, R10 Pa ML) POINTER 
C S74 062757 140000 (177776 BIC oat) ; ‘ 
C “752 C “30 000676 CMP suPTR-2, R10 {CHECK THAT USER STACK POINTER 
C 7% G.-)1 BEQ +4 ; PUSHED ALY (1 POP.2 PUSHES) 

GC 3M HUT s ERROR! INCOS ECT ACK POINTER 
G <73? 174010 000700 CHP SUM¢PUMYREGHN, JSUPTR THA Connect eta WAS 

per ane fee ; ioe 1A tt nfs TR OER STACK 
OS774 E A OO0S734 172674 CMP 8TYOAA, UPTR-2 CK" THA RETURN Moone Se Mae 
on6002 oOcl401 BEQ i SAVED ON USER STACK 
OFM oF 1000 HLT : NOT ON USER STACK 
Ob 6.2702 177777 CMP #-1,R12 “OID Ri2 Bo eT 
006012 OO140 BEQ 
006014 HLT ;ERROR! AUTO-DEC FAILED 
006016 00S037 177776 CLR aaPSn 

-TEST THAT MTP D/I CAN LOAD MEMORY ADDRESSES. 
KERNEL MOOE 

006022 01070 tui: SCOPE 
006004 Sosa? 177776 CLR aaPSH KERNEL MODE!!! 
006030 012700 177777 MOV 8-1. RO *PRESET RO 
006034 012737 000004 MOV aT41A QsERRVEC ;SET ERROR VECTOR 
006042 90506? 171740 CLR ERRVEC+ 
006046 177776 BIS BAEC gePSH jRIO-RIS 
006054 005000 CLR R10 pare 8 19 
006056 012746 000002 MOV ,~(KSP) t oRE T DATA ON STACK 
006062 1 SEC SET °C! 
O06064 10 £20 MTPD = (R10) > (RIO) +¢(KSP)+ 
006066 062491 BR +4 
006970 000000 THIA: HLT ERROR! TRAPPED 
006072 10340! BCS +4 -MTP D/I SHOULD NOT AFFECT CARRY 
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OOE074 ggo009 71674 HLT 0 sB1T ERROR: CARRY BIT BUT CLEARED. 

B aig ate oo00de Fp a2, EE eT R eto SER aooress 
l HL 

110 Ql T418 
Pei 19 Bigray 004000 177776 Boe OREG, 28PSH KERNEL MOOE!!! 
C%120 012737 006146 000004 MOV erage paves | fee Hae 
C ele 1g706 rst MOV k ACK POINTER 
Diels Ol 1 MOV 1, ( KEIR) STACK 
Qu 136 CCC ; 
006140 106637 001002 MTPO = @a TEMP > QSTEMPe (KSP)+ 

14 BR +4 
Ole we T4Y1B8: HLT ERROR! TRAPPED 
006150 013700 177776 MOV a9PSW,RIO SAVE CC'S 
026154 C2700 OO4O10 CMP BREGHH, RIO sCHECK RESULT STATUS 
006160 6.1401 BEQ +4 
006162 30000 HLT ' ERROR! INCORRECT STATUS AFTER MTPD 
006154 € 5e37 00100e INC aaTEMp SULT 
006170 i401 BE 
006172 00000 HLT ;ERROR! MTPD FAILED 

RVI HOOE 
006174 01070 tye ng 
006176 17777 CLR a9PSH 
O06e02 012702 052525 MOV 852525 Re 
006008 012737 OC 25D OOcOOY MOV 8T42A QSERRVEC 
006214 OQ 177776 BIS eSH+REG gePsk 
Ok 222 1e705 ats MOV eTEnP Ri 

. O02 01276 is 172S46 MOV @-1, TEMP 
006234 012706 000600 MOV ssPtr, SSP 

006240 O0S016 CLR (SSP) 
O0bc42 0 feb SEY 
O0b244 6 wbed I (Ri2)¢ ; (R12) +e(SSP)+ 
006246 010401 BR +4 
doecag bo 9 T¥2@A: HLT ERROR ON 000 ADDRESS 

13700 177776 MOV 38PSW.R1O GET CC'S 
0062S 042737 140000 177776 BIC SUM akPSiW 
006264 O44004 CMP #SMSREG+Z, RIO 

See! a e 
006274 005767 172502 TST TEMP 
006300 001401 BE +4 
00630e 000000 

006304 010704 T438: SCOPE 
006306 012767 177777 172466 MOV 8-1 ;PRESET TEMP 
06314 012737 006346 009004 MOV STYSBB QBERRVEC 5 LOAD ERROR OR YE TOR. 
006322 012737 074000 177776 HOV SSHHPUR REG, O8PSA see NODE! t , PREV USER MODE!! 

Poe Berge o006or CLR -SSP3 ‘al snPtneatees fo 
006336 000257 ccc “PRESET CC’S 
006340 106567 172436 MTPD ‘TEMP ‘ TEMP* (SSP) 4 
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wee R000 777% T4388: rT es ale ;ERROR! TRAPPED ‘6 

res es: O74004 oe a an subg Erik eouvTER 

000600 
D0b-362 001401 BEG . STATUS 

by aSPTR, RIO CHECK SEPER STALK POIRIER 
006374 O00000 HLT sERROR! INCORRECT SUPER STACK POINTER 

-USER MOOE 
006376 010701 t43: SCOPE 
006400 005037 17777 CLR a8PSH 

reat Wee hea oconc4 hoy ee, RRVEC 
416 OI renee 177776 mV Here te pte 

006424 012703 001004 MOV 8TEMP+2,R13 
006430 005967 172346 CLR TEMP 

434 HOV 
440 16 1 IG e-1, (GSP) 
wy OOF6H MTPI = (R13) := (R13) (USP)+ 

O06446 00.401 BR +4 
% T43A: T ERROR TRAPPED 

1s 177776 aePSW RIO 
140000 177776 Bic SUH abPSH sKERNEL MODE!!! 

OC=464 122700 000010 CMPBtésN RXO 
006470 001401 BEQ 44 
006472 000000 HUT 
OO6474 005167 172302 COM TEMP 
or 500 140 Beg ee) 

006504 01 oo0004 MOV BERAVEC #2, BBERRVEC 
000512 171270 CLR ERRVEC+2 

iTES T THAT MFP D 1 PUSHES DESTINATION REGISTER DATA ONTO THE APPROPRIATE STACK 
(AS 5 DETERMI reD BY T§ 1S 814) 

006516 01070] itgine SCOPE 
O 520 012706 o00s00 MOV TR KSP 
Oux5e4 012716 1252S MOV biescte, (KSP) 
006530 005027 000000 CLR 
Oo SH O1e7a7 004000 177776 MOV oeeG asPSW 
OL:542 012700 177777 MOV #-1,R10 

Beh TSS = i MFPD = seaRIO 5-(KSP)eRI1O, (R1O)=-1 

006552 013702 177776 MOV aePSWRie2 ;GET STATUS RESULT 
Boeaee ae 004011 Ci REGHAHC, R12 : 

006564 HLT s ERROR: INCORRECT STATUS RESULT 
Q065b6 022706 000476 CMP 8KPTR-2,KSP Bee STACK POINTER GET 

a: 40) BEG +4 
006574 HL iF 
006576 005116 COM (KSP) * TEST iHat CORRECT DATA(-1) GOT 

001401 BEQ +4 “PUSHED ONTO KERNEL STACK 
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OCKBOA.P11 

006602 000000 sERROR! -1NOT PUSHED ONTO KERNEL STACK 

oh alam ill nea Me l o00s00 @KPTR.KSP 
006612 012716 052525 MOV 852525, (KSP) : PRE STACK 
bobe 16 CLR RY : "WRONG? SISTER 

ler 004001 177776 HOV eREG*C, 0PM is 1 RlO-Ris, Set 

ees Aiea esese MPI ORIG sey Oe eo 

006634 013700 177776 MOV aePSW, R10 
bes 40 pee7mO 004011 cre BREGHH+C,RIO CHECK STATUS RESULT 

44 OOL4O! Q +4 
006546 HLT sERROR! INCORRECT STATUS 
006650 aed i 000476 CMP 8KPTR-2 , KSP : CHECK PUSH 

Seeooe ih “ RROR! K D NOT Breces BeoMe izsese Cre = a12ses2,(KsP) EKER DATA DCT. St 
006664 001401 BEQ +4 
006566 000000 HLT INCORRECT DATA ON THE STACK jERRORE 

IF DATA=O THEN INCORRECT REGISTER 
>(R4), IF DATR=S2S2S NO DATA PUSHED 
[ON THE STACK. 
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- SUPERVI MODE , MFPD 
006570 910701 tHe: ante , 
OG67e Ol (40340 177776 MOV SSM+PRTY7, 28PSH 
006700 012706 000600 MOV aSPTR, SSP 
006704 Ole7vOe 177777 HOV - (SSP) 

Bert GLENS BSR ame = BL eM? 
006722 CLR Rl 
006724 O0G2be2 SEV 
006726 106502 MPD sRI2 5-(SSP)eR12, (R12)=0 

006730 013700 177776 MOV a8PSW_ R10 
006734 010603 MOV ssp, Ri3 
006736 pie7?” 140000 177776 BIC BUM! 28PSw 
006744 O44344 CoP SonIREGHPRTY7#Z, RIO CHECK STATUS RESULT 
OU67S0 OCl4ul BEQ +4 
Os752 o0c000 HLT 
005754 eras 000576 CMP #SPTR-2,R13 
O06 140] BEQ +4 
O06 HLT 
OCS764 005713 TST (R13) 
005766 O014)! BEQ +4 
006770 00000 HLT 

- SUPERVISORY MOOE, MFPI 
006772 910704 t47;" SCOPE 
O=774 Ol O40200 177776 MOV SSM+PRTYY, J8PGW 
007002 012706 000600 MOV eSPTR. SSP 
007005 1270S 177777 MOV (SSP) 

Pate Nea A ot 177776 te 8PSid 
007024 012705 052525 MOV #52525, RIS - 
007030 000277 sce 
007032 006S05 MPI RIS --(SSP)¢RI15, (R1S)=S2S25 

007034 O01 177776 MOV 9PSW_R1O 
067040 sete MOV LES 
007042 042737 140000 177776 BIC SUM’ J8PSwW 
0070S Oe2700 O44e201 CMP SSMSREGPPRTYY4C R10 CHECK STATUS RESULT 
007054 001401 BE +4 
007056 HL 
007060 622704 000S76 CMP SSPTR-2,R14 
007064 00140! BEQ +4 
007066 HLT 
007070 022767 052525 171500 CMP #52525 , SPTR-2 
007076 001401 +4 
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-USER MODE, MFPD 
tS: SCOPE 

mn ReeReG. gepsw  {LCER’MOUE, RIO-RI 
MOV SUPTR i rg Bio BOINTER 
MOV #i2Se62, (USP) SPRESET STACK 
nov @-1,R13 

MPO R13 s-(USP)¢R13 (R13)=-1 

MOV aePSh R10 
MOV uSP RLY 
BIC SUM’ 2 
CMP QUMSREGIN, RIO 
BEQ 
HLT 
CMP @UPTR, R14 
BEQ 
HLT 
INC (R14) 
BEQ +4 
HLT 

USER nObE MEP aes 
Si: SCOPE 

CLR RS 
MOV SUM+REG o8PSH -; USER ane 
MCV SUPTR, USP “SET USER STACK POINTER 
MOV e-1 (USP) >PRESET USER STACK 
MOV euptr, Ris *PRESET RIS 
SCC ;PRESET CONDITION CODES 
MFPI ss RIS +=(USP)eRIS 

MOV asPSW_ R19 -GET STATUS RESULT 
MOV uSsP, R12 -GET USER STACK POINTER 
BIC SUM) J8PSW . MODE? #8 
CH BUTREGHC, RLO :CHECK STATUS RESULT AFTER MFPI INST 

HLT -ERROR! INCORRECT STATUS AFTER MFPI 
CMP sUPTR-2,Rl2 
BEQ 
HLT 
CMP sUPTR, (R12) 
BEQ +4 
HLT 
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MACYI1 27(732) 
NO2 
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eT MFPO/I PUSHES DESTINATION MEMORY DATA ONTO THE APPROPRIATE 

“KERNEL MODE. MFPD 

Bim “ # 9S KEE ase 
1 boos MOV STEMP RO >PRESET RO 

007312 052737 OO4000 177776 BIS OREG, 08PSH “SELECT RIO-R1S 
O57 300 Bl 001004 MOV eTEMP+2. RIO ;PRESET R10 

1 1 171450 POV a-1. TEMP 

ies nr bcos a TEM te op TK TACK aPOINTER 
See Bisse 12SeS2 MOV 8125262, (KSP) i Bee ck KERNEL s 
007346 106520 MPD = (R10) + =(KSP)©(RIO)4, RIOCTEMP#2, TEMP+2=0 

007350 913708 177776 MOV dsPSW R12 
esp Be OO4004 CMP eREGEZ, R12 

1401 BEQ 
007362 On0000 HLT 
097364 022706 000476 CMP 8KPTR-2, KSP 

) QOOLYO!1 BEQ +4 
2 HLT 

716 TST (KSP) 
007376 01401 BEQ +4 
007400 oco000 HLT 

SUPERVISORY MOOE, MFPI 
oo74a2e 019701 + SCOPE 
OO7404 012737 070000 177776 MOV 8SM+PUM, 28PSW ©, SUPERVISORY MODE!!! 
007412 O12702 O01004 MOV sTEMP42: RO “PRESET Re 
007416 052737 OO4000 177776 BIS SREG. a “SELECT RIO-R1S 
Ooo74e4 012702 001006 MOV STEMP+4 R12 >PRESET Ri2 
007430 OCS057 171346 CLR TEMP 
OO7434 012767 OO1004 171342 MOV STEMP+2 TEMP+2 
OO74#42 012706 000600 MOV #SPTR, SSP SET SUPEPVISORY § STACK POINTER 
OO7446 012716 0S2S2S MOV 852525. (SSP) >PRESET SUPER STAC 
O074S2 O06SS2 MPI = a- (R123 =(SSP)e(Rios, RIe=TENP+, TEMP+2=TEMP+2 

007454 013700 177776 MOV aePSW.R1O GET CONDITION CODE RESULTS 
borg 10603 MOV SSP, Ri 
00 140000 177776 BIC SUM’ a 
007470 022700 CMP SSM}PUM+REG,RIO ;CHECK STATUS AFTER MFPI INST. 
007474 OO1401 BEQ +4 
007476 000090 HLT ;ERROR! INCORRECT STATUS AFTER MFPI 
007500 022703 000576 CAP eSPTR-2,R13 >CHECK SUPER STACK POINTER 
007504 001 BE +4 
007505 HL sERROR! INCORPECT SSP AFTER MTPI 
097510 622713 001004 CMP STEMP+2, (R13)  ;CHECK THAT PROPER DATA WAS PUSHED 
007514 OO140! BEO +4 “ONTO SUPERVISORY STACK 
007516 O00000 HLT “ERROR! INCORRECT DATA ON SUPER STACK 
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MPI 

ats 

BEQ 

ei v0 
oA ees? 

a ~2(R13) 5 -(USPe-2(R13) ,RIZ=eTEMP+4, TEMP+2=-| 

a 
SUM 2 
OUMVPSHYREGPRTY7 +H, R10 

sUPTR-2,Ri1e 
So] 

(R12) 
+4 

HL 
;TEST OVERFLOW (YELLOW) USING MFPD INSTRUCTION 

TSS: 

TSSAA: 
TSSA: 

CO
RR
 A

R 
AR
IE
 

ge
ee
es
ee
e C,2ePsW ae 

eve KSP SET A Pen AT TOP OF VELLOw Z0¥€ 

-2(KSP) : PRE mit mite pata 
8 sERRVEC iL TRAP VECTOR 
ry 3 crs 
8400, QKEREL STAC =1000 
TEMP 

an i I ae 

° * ERROR? rir F FAILED TO PUSH DATA 
seSHHREGEN,YELPTIG STATUS ON TRAP 

; ERROR! INCORRECT STATUS SAVED 
eTSSAR, YELPTR-6 ; CHECK PC ON STACK 

Weonre ced PC SAVED ON STACK 
aeSLR CLEAR fem st MIT REGISTER 
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, TES) Ove bon (RED) USING MFPI INSTRUCTION 

se dar et a ett CBEY AER moe 

tee ° a o. MOVED 
] +2 RI3 

roy gia 
M3 ILED TO TRAP ON ‘RED’ 

8-1, JOREDPTR-2 ee TT ‘FP! Ot NOT WRITE 
+4 , RED’ LOCATI 

KSF STACK SHOULD HAVE GONE TO 0 

wURHREGYPRTY7 42, 082 ;0LD STATUS SHOULD BE IN 2 

. 9 

eTSOAR, 380 RO RETURN IN O 

3ESUR ERROR! INCORRECT PC IN O 

SERRVEC+2, SSERRVEC; RESTORE ERROR VECTOR 

-TEST TRAP 8&8 RETURN USER-KERNEL-USER 
: SCOPE 

PTR, K ;SET KERNEL STACK POINTER 

BUHREG, 3 8PSH ;USER MODE!!! 

; TRAP & ENTER KERNEL MOOE 

Hote CHECK rie pet scores 1S ON 

agecca.oe RRS TLE = 
: NCpRECT Ratus WAS RETURNED 

Riz >CHECK THAT TRAP ROUTINE WAS EXECUTED 

; sERROR! KERNEL DID NOT DO COM R12 
(AT TS7A) 

TS7EX ae TE 
Rie : Gre EET 

: x] 
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Pel THAT MFPD/I CAN Peet One STACK (AS DETERMINED 
at ys OUS MODES INTER (AS OETERMINED BY PS 

Ry Mota se «= ST emer Stax POINTER 
170234 ce ach TR KPTR-2 a BE OF ee oo! STACK POINTER 

HLT ° > ERROR 
a
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ne
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ue
 

Ha
e 

Pu
s 

H
o
 

ee 
Ge“4 00000 

ieee 1 Q1400G 177776 fel: Hy maesutes, aePsu aos 11 PREV SUPER MOOE! ! 
these 000500 Rov aKPTR, TR, KSP :SET xenet Stick boi ; 

1 MTPI ne SET rete STACK POINTER SSPe(KSP)+ 
1 : 177776 Con =e LKSP) STACK 
1 PD air 
1 000500 cr WKPTR, KSP 5 CHECK ai KERNEL STACK POINTER 

1 HL ° } INCORRECT KERNEL STACK POINTER 
1030 Soroat Ts (KEP) ie NOEL Ck” THAT x THAT Vet Le OF SUPER STACK POINTER 

1838 HL ; 

g19312 19704 t Yeaiat to ale 

ie ee 000590 777% ROY eKPTR, KSP alan SET KeRMEL STA STACK K POINTER USER MODE*? 

lose p lve? NTO a4, (KSP) TACK POINTER USP+(KSP)+ 
bid 166 177776 Con, OB Ksp) Pre seY KER Brel Stok 

eS Se eam Ge Oni, (KSP) pics &c THET USER POINTER WAS Slee Sarde gf SS EA“ 
-(SSP) «SSP, MFPD 

10; 1 te3: RPS Ge RRR 7 geet ER Rie EY SPER re 
aera: teat 3 NYPD sop’ Pos Foe wom KERNEL STACK ( 8SPTR) 

910374 052737 040000 177776 BIg, 8901, 0PSH sINTO SPEER MOOE!!!, PREV MODE ! ! 
OimI2 1 Td SSP 5-(SSP)«Sp 
O10404 04 140000 177776 BIC , 29S nes 
1412 Ios PD Be ns 3) Te Bi ee ORO KER KERNEL et ex BBS Brae =r a ial 
Hee ag 000600 170144 - eSPTR, SPTR-2 e THAT et yaue es ma STACK PONTER 

1 ce HL ; 

§ | |
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aePsu 
TR, 

SSPTR, (KSP) 

I SPU aePSH 
aR Ce} 
MTPD 3=—s«uUSP 
81S 85M, 28PSW 
MOV 8-4, SPTR-2 
MFPD . 
BIC SUM+BITIS, J8PSH 
To a 
CMP eSPTR-2, (KSP) 
BEQ +4 
HLT 
TST SPTR-2 
BE + 
HL 

i; (USP) USP FPO 

MOV SPUN 28PSH 
MOV sx PTR KSP 
MOV 8UPTR’ (KSP) 
MTPD =: USP 
CLR UPTR-2 

a ees 
BJ ,a0PSh ho Oe 
a SUPTR-2, (KP) 

+4 

cr sur TR ,UPTR-2 

-=(KSP)¢KSP MPI 
66: — 

my axPTR,KSP 
I KSP 

CMP oPTR,KPTR-2 
+4 BEQ 

HLT 

-=(KSP)eSSP MFP] 
67: SCOPE 

MOV SPSMOREG, J8PSH 
MOV eKPTR,KSP 

a 
COM -2(KSP) 

IST kiwet SHAK POlNfER 
tiredL ROOE!'T, PREV USER MODE! 
He ere PER MOET! T> PREV USER MODE! ! 
! SN Be PECL Fr Rp ora gn sre 
ceca Va T ara PORTO INTER Tee STACK 
, oR! 

SS ES SS SA 

SET KERNEL STAM POINTER 
;SET USER STACK POINTER 

PUSH USER Stack BOTNTER R thod Ueeh Bei 
puss ust Keri ectatth by WtER ON'S KERNEL ex 

gy bch fo 
THAT USER STACK POINTER IS ON THE 

, STACK 

era MOO PEE MODE! ! 
; STACK Na al TACK POINTER ONTO KERNEL 

RESUL 

; ERROR! 

sKERNEL MODE!!! PREV SUPER MOOE!! 
-SET KERNEL STACK POINTER 

;SET SUPER STACK POINTER 
;PRESET KERNEL STACK 
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gimme pC ree SSP, SEU SHPER STOO POINTER Ow KEL. racy 
1071 1490 BE +4 

Rie Rs Yep {RBM AMORREET KERNEL sTacK, POINTER 
61074 pad Beg a ) iBpponte ONTO KERNEL STACK 

pee 010701 i eee 

Aa” OB sagem aremsumver O
o
o
o
 

n
e
 

fm
t 

Gr
ee
 

fu
 

~
 

aie a ior Re oa INTER ONTO STACK 
Ql frradh 1 8-1, (KSP) 

ie af ° “ERROR! USER STACK POINTER NOT ON KERNEL STACK 

-=(SSP)+SSP_MFPI 

BS BED ng irs BP resco sare mei ergo ae 1 1 ee MOV eKPTR,KSP tere Stax POINTER 

i ho a Poe Ml I ;SET SUPER STACK 

be fee OND rm Bg, paw Sac Es itch ed ae a 
BHBle eed 140000 177776 BIC UM, 28PSH - KERNEL t PREV SIPCR coe 
11022 MPI SSP GET SUPER STP“K Tce 

Gt ioes eat 000576 CMP WSPTR-2,(KSP) acters € €R POINTER WAS 
1] 1401 EQ +4 *PL “HED PROPT LY (ONCE) 

011032 00000 HLT jEfroOR Ca Dae STACK POINTER 

011094 022767 000600 167534 CMP 8SPTR, SPTR-2 (ON ERPS STACK POINTER WRS 

BOM poodoe feo SERRoRY ONTO SUPER STACK 
-(SSP)eUSP _MFPI 

010701 ' 2 SCOPE 5 van 7 

Bere Rivera 177776 RYOBI Eee EP baer ctatx POINTER oe 
12716 00600 Hoy SSPTR, (KSP) 

030000 177776 BI3 SP, 20Psu Perel Rook!” BRAY ter mooe: 

oR Me ee EN ay , ACK NtER ONTO SUPER STACK 
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160000 177776 8 1713, 3ePSH 
a5 age Push 10, PagY PEN RODE SC RREL STACK 

000576 Pa eSPTR-2, (KSP) THAT SUPER STACK POINETER IS 

HL ° 
005767 167440 TST SPTR-2 CHECK THAT USER STACK POINTER IS ON 
001401 BEO +4 > SUPER STACK 
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HLT s ERROR! 

ti G,a9PSW  ; KERNEL ave V SUPER MOOE!! 
MOV KSP met cher STACK POINTER 
Hoy TR} (KSP) 

I : SET R_STACK POINTER 
UPTR-2 :PRESET USER S ER STACK 

E GUM, 38PSW #89 PREV USER MODE! ! 
f I usp , ,-(uspyeisee - 

er ’ sGET useh a4 POINTER 
ge eUPTR-2, (KSP) FS THAT USER STACK POINTER WAS 

peo 7“ R! ED once 
CHP eUPTR, UPTR-2 eek THAT USER STACK POINTER WAS PUSHED 
BEQ 4 ONTO USER STACK 
HLT * ERROR! 

RAINOE C11 -OCKBO-A PROCESSER STATES TEST 

011140 900000 

GIS BBB ona rm He 
Rie gee eas GiiiSs 
Th ae. 
O11 17% 
eee 140000 177776 

11210 e7 000676 

SiiSIS Boiadl 
Glises Gere? o00700 167460 
011230 000000 

Te) 
pice 013700 eer 

Gli Qoean 177776 
O11eS6 ~=OO1401 
011260 o00000 

Oll262 010701 $75: 

Gligek Sle” gisom 17777 
011276 012716 000600 
01130e 0568 
ETE gie7e? 177777 167266 

011314 00.366 177776 

biiseg Of 277 
Glia eee 000000 

O10 Ge Ge Qari W777 
gS Ss 
Ot si 000476 
bee 140 

11358 ] 
reer 001401 

eS 
011372 001401 
011374 000000 

45
28
 

BEQ 
HLT 

a 
tate

d 
iad

 
Got

t 
id b
e
l
a
t
e
d
 

ia ee Ooo 

SIM agePSh ; ILLEGAL nae 
aePsu, RO GET ILLEGAL MOOE 
aaPSu ; KERNEL 
81M, RO CHECK THA iiLecaL MODE WAS SET 
+4 INTO STATUS 

;TEST THAT KERNEL CAN GET DATA FROM SUPER STACK 

SKM+PSH+REG, ae SH . 110) PREV SUPER MODE!! 
eKPTR, KSP T KERHEL Stack POINTER 

ESTR, (KSP) TACK POINTER 
& U,SPTR ib Posey seen STACK 
(KSP) 
-2(KSP) On 

sp caine 
(KSP) LIKE (6), -(6) 

39PSW, RI RESULT 
PTR’ KPIR TEST THA Spee ate STACK POINTER WAS PUSH- 
+4 onto KERNEL STACK BY MFPD SSP INST. 

OKPTR-2, KSP ST “THAT KEE KERNEL STACK POINTER IS 

. Peedi Tor ¢ KERNEL STACK POINTER 
(SP) HECK That DHTA WAS MOVED TO KERNEL 

TO STACK * Ttheck STATUS RESUL 
;ERROR! INCORRECT STATUS 

OKM+PSMEREGENEC, baron 
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OCKBOA.P11 

-TEST THAT CAN GET DATA FROM USER STACK 

HIS RD en arr PR wrenetes os AGRE, RE PE SPER Oe! 
ll 1 ea MOV OKPTR KSP SET KERNEL S bok PRINTER 
W441 6 Meo TR, (KSP) 

O14! ;SET USER STACK POINTER 
011420 %? 167254 aR TR ;P SET ucma ST 
1144 C Jl6 (KSP) Pro oeT Kewl STACK 

C1142 012766 177777 177776 MOV @-1,-2(KSP) 
OLN 106 S06 rePD 5 (MSP eISP 
01143 its oo0000 ep (KSP) "LIKE MOV 2(6),-(6) 

O11444 = 013 777% MOV a9Psh, RLY -SAVE STATUS RESULT 
O114SO 0° 276 baoree 167022 CMP @UPTR;KPTR ;CHECK THAT USFR STACK POINTER WAS 
11455 6 190} Be 9 +4 sD ONTO STACK 
1140 ¢C ~ HL rE UR! 
11%2 (€ .706 OOO476 CoP 8KPTR-2, KSP CHECK THAT KFRNEL STACK POINTER IS POS- 

011466 Gi40l BEQ +4 >ITIONED PROF 2LY 
11479 T : 'y Ay STACK POINTER 
114 l TET (KSP) > CHECK The fo. ECT Da 
11474 601401 BEQ +4 WAS PUSHED ONTO KERNEL STACK 

C11476 HLT > ERROR! 
011500 034004 CoP SKM+PLNSREG+2, R13 ;CHECK STATUS 
011504 001401 BEQ +4 
011506 O00000 HLT ERROR! INCORRECT STATUS 

-TEST THAT SUPERVISOR CAN GET DATA FROM USER STACK 
011510 010701 77; SCOPE 
O115i2 012737 O74000 177776 MOV 8SM+PUM+REG, 28PSH -SUPER MODE!!! PREV USER MODE! ! 
011520 Sie70e 000600 MOV 8SPTR, SSP ;SET SUPER STACK POINTER 
O11be4 2716 000700 MOV SUPTR, (SSP) 

HES ra cP em Ra Sree 
te aad Ke (SSP) > AND ST 
11540 01 177777 177776 MOV @-1,-2(SSP) 

O11SM6 SCC ; PRESET $ 
11550 106506 MPO USP GET USER STACK POINTER 
aise 106576 000000 aay a(SSP) “LIKE MOV a-(6),-(5) 

ll oy 777% MOV QePSH_RIY -SAVE STATUS 
Bi iSe8 13a AT4008 177776 MOV BPSH+REG 28PSW KERNEL ACOE!!! PREV MODE! ! 
O16 012706 MOV eKPTR,KSP : TALK POINTER 

il 1 MFPD SSP : THCK POINTER ONTO KERNEL STACK 
011600 22716 000576 CMP eSPTR-2,(KSP) 3 CHECK fia R STACK POINTER IS POS- 
O11604 OO14O!1 BEQ +4 >I TIONED PROPERLY (1 POP. 2 PUSHES) 
011606 HLT “ERROR! INCORRECT SUPER STACK POINTER 
011610 000700 000600 CMP QUPTR,asSPTR  ;CHECK THAT MEPD USP PUSHED USER STACK 
011618 BE +4 ONTO STACK 

11 HL * ERROR! 
011622 005777 000576 TST aeSPTR-2 5 CHE CK THAT DATA ON USER STACK WAS PUSH- 
011626 00140) BEQ +4 “ONTO SUPER STACK (MFPD @(SSP)) 
011630 pete HLT * ERROR! 
011632 O22704 O7400S CoP @SM+PUMSREG*Z4C, ALY ;CHECK STATUS RESULT 
011636 001401 BEQ +4 
011640 O00000 HLT ERROR! INCORRECT STATUS AFTER MFPD (SSP) 
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pTEST THAT INTERRUPT SEQUENCE USER TO SUPERVISOR (VIA TTY) 
Le sie Q40000 177776 ; roots MODE!!! 

hie Re tee Sa catia i NTeR StAtUs 

i WefeS i Piece +2 jie eG ae ALLOW TTY INTERRUPT 
T100RA: iEERORT INTERRUPT FAILED 

a8°Su iw ; SAVE ‘ren 5 
Sid me Herel poDET TR Bey SUPER MODE! ! 

aSnvPUnREG, TEMP ; Che THe fen’ STA STATUS Us fs" tonnect * 

; ERROR! INCORRECT STATUS AFTER INTERRUPT 
eSpTRY, (KSP) 3 CHECK" SUPER S TACK POINTER 

yoo aT fem TAREE pen soc poten 
; ERROR TE Es aoe eK 

SUN, SPTR-2 ETE CR ot THAT STATUS WAS SAVED ON 
+4 STACK 

sERROR! OLD STATUS NOT ON SUPER STACK 

; TEST TRAP & RETURN USER-SUPER-USER 
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Bt 16 074000 177776 M101: Rov MODE! 1 PREV USER MODE! ! 

picose Sop 12150 oo00020 MOV EER SR ee | MC vec Ton 
012034 012737 ON4000 000022 MOV ssM+REC asl oTvecta; -AND NEW’ STATUS 
O1e04e O0SO0e CLR 
stetan Nee 144000 177776 MOV RUFHREG, aaPSW sYSER MODE!!! 
12e0Se O0000 I0T » TRAP 

O1c0s4 013767 177778 166720 TIOLAA: nov aaPSu. TEMP : SAVE SAVE "OLD" STATUS R RETURN BY RII 

Bis Boerey Bt ee eae CHP rT ici aftaon KS ice Th Tet atte ari “On SUPER 

012100 poonng HLT *ERROR! RETURN PC NOT SAVED ON SUPER STACK 
bi2i02 144000 166466 Cre eUr+RE G,SPTR-2 :CHECK OLD’ STATUS SAVED ON SUPER STACK 

Big1i8 ceed HL ° sERROR! INCORRECT STATUS SAVED 
Olel14 022767 174000 166660 Cre a PUM REG, TEMP ;CHECK RETURNED OLD’ STATUS 

bigs Bond fF ° sERROR! RETURNED 'OLD’ STATUS INCORRECT 
leleh 1 MFPO SSP T SUPER STACK POINTER 
1210 S227 1b 000600 cre USPTR, (KSP) ie P STACK POINTER 

gig} HLT ° : ’ TntomREeT 5 SSP AFTER TRAP & RETURN 

tele ea pS sCHECK THAT COM Rie aS, EXECUTED 
ei 144 coed HLT ; ERROR! 
01214% OoOd4de2 BR TLOLEX ‘EXIT TEST 
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Q121S0 005102 TIO1A: COM Ri2 sCOMPLEMENT E12 
012182 oo00de RTI * RETURN 

012154 o00240 TIGIEX: NOP 

CHECK THAT CAN LOAD MEMORY ADDRESS DM=7,PC 
91215 p1g704 ih Heer TPO , 
lel 1 010000 1 MOV BKM+PSM. O8PSW =; KERNEL MODE!!! PREV SUPER MODE!! 

012166 012708 O00S00 MOV exPTR, KSP *SET KERNEL STACK PTR 
a 172 GR eal PUT Dara STACK 
1a1N 001002 001004 8 JeTEMP+2 iL 

bieemy bueesy reer es my rie" pee 8 
ee ea me ene co's 

i 270 010005 CH MOMPEIAZHC, RG; CHECK chs 
12230 HLT ; sERROR! INCORRECT CC’S AFTER MTPD 
Mee nna 001002 ior osTEMe * CHECK RESULT 

1 HLT ° sERROR! INCORRECT RESULT 

; ; j CHECK THAT TPL CAN LORD MEMORY ADORESS DM=7 

Wee Whee, O34000 177776 "Ov 8KM+PUM+REG, 28PSH “KERNEL MODE!!! 

cieeee Otevie IIT MOV St] LtKOPD SET MERGE STACK FER 
bisoee 1e704 1 MOV 8-2/ R14 ae fre REGISTER 

ODo7e DIETE? beiOae 166504 oe TM renp1g FP RESET DATA 
91¢300 ha Ya MTPI gig }acRus) ; TEMP (KSP)+ 

1 1 1 MOV R13 “SAVE STATUS RESULT 
S12310 02270 oooso2 CHP ecpTRte, KSP -CHECK THAT KSP POPPED 

HL " : ! T STACK PTR 
bes o/h 034010 CHP ePUMHREGHN, R13 ee ofhtoe ReouT 

012326 HLT ° sERROR! INCORRECT STATUS 

Ge orgy er BSP ae Hes 
012336 00000 HL ° ERROR! INCORRECT RESULT 

-TEST THAT MTPO/I CAN LOAD PC 
012340 010701 +104: SCOPE 
diese Ole? 37 010000 177776 MOV eKM+PSH, g8PSH ; KERNEL MODE 11 x PTR 

Bisa Bis 1 pov 8T1O4A, (KSP) :BUT Rew pe On Stack 

012362 106607 MTPD = PC :PCe(KSP)¢4 
12364 even HLT ERROR! MTPO FAILED TO SET PC 
12366 100001 TIOHA: BPL +4 

O1e370 bo0000 HLT 4 sERROR! 'N’ FAILED TO CLEAR IN STATUS 

BiS376 HL ; sERROR! 'C’ WAS CLEARED BY MTPD 
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DCKBOR.P11 

- SUPERVISORY MODE 
0!2378 010701 ti0s: SCoPE 

fii flere foe ate ax i 1 t i sT10SA\ (SSP) Bt ON STACK 

Tees ™. ater PC Pee ris ers 

ee bee 77 ey Sse ER TEE ra 
012430 613704 1 TLOSA: MOV aePSW RIY We Stas Arh} 
012434 042737 140000 177776 BIC SUM kPSW MODE!!! 
Slee beer 074001 Cie USHTPUMFREGEC, RIM eae Pers: RESULT 

012450 000000 HLT ° sERROR! INCORRECT STATUS RESULT 

USER MODE 
12452 01070 $106: SCOPE 
1454 0127 C 177776 MOV SUM+PUM.38PSH =; USER MODE!!! 
le%é2 O01 700 MOV SUPTR USP *SET USER STACK PTR 

O1ev66 012716 O1:SO4 MOV 8T1OBA, (USP) PUT eH PC PC_ON STACK 

Se De Rho TLS 
012S02 HLT sKERNEL MTeS FAILED TOMLOAD PC 
012504 01370S 177776 TIO6A: MOV DePSW, RS -“QVE STATUS 
Oies19 bosa37 177776 CLR aePSu sKERNEL AL. e€f!! 
12514 170001 SUM+PUM+C,RS  § ; CHECK STATUS 

012520 001401 BEQ +4 
01eS22 000000 HLT 

jTEST ERROR TRAP (000 ADORESS) MFPD/I 
piesa 01070 +107: ~ SCOPE 
12526 bosa7 177776 CLR aePSu sKERNEL MODE!!! 

012532 012706 O00S00 MOV 8KPTR KSP >SET KERNEL STACK PTR 
O1cS36 012737 012554 oococ4 HOV 8T107A, a8ERRVEC ; ;LOAD ERRROR VECTOR 

ea wees 165227 MF 1 SHOULD TRAP 
bigsbe 990000 T1O7AA: HLT ERROR! See al TO TRAP ON 00D ADDRESS 

1 000474 TIO7A: CMP 8KPTR-4, KSP ACK PTR WAS PUSHED 
012560 00140! BEQ +4 PUSHES) 
blesbe HLT spROR INCOR T og ak P PTR AFTER ERROR 

1 012552 8T107AA, (KSP)+ 
012570 00140! Beg +4 NOT ON 

Bt Se54 ats 000017 CMP 817, (KSP) iA ee Sat STATUS ON ST un 
012600 001401 BEQ +4 
012602 000000 SUPER wht TIME OUT ERROR! INCORRECT STATUS SAVED ON STACK 

012604 010701 tilo: SCOPE 
O1cb0b 012737 O40000 177776 HOV est, aePSW cup BEER fOOe! 

Risks BtS7 Rs FeeE coon HOV at! Ree SecrRvecise SUPER Shik ‘NEW’ STATUS 
012626 012737 012646 000004 MOV 8TL10A saeERER AND PC 

Bleed eae If run: Bg? SPRITE HAEATEE ap beets eons 
012644 co00d0 ” HLT s ERROR! DID’ NOT TRAP ON NON ADRS 
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177776 

177776 

MACY] 

T110A: MOV SSP,R13 
BIC SUM’ J8PSH 
rrp ssPtR-4, R13 

CMP 8TLIOAA, (R13)+ 
BEG . 44 
HL 
CMP #SM, (R13) 
BEQ +4 
HLT 

-USER MODE. 000 ADORESS 
till: SCOPE 

MOV SUM+REG, 38PSW 
MOV SUPTR.USP 
MOV eriiiA JBERRVEC ; 
MOV , DHERRVEC+O 
MF PO a 

TLLIAA: GR a8PSu 

TILIA: MOV USP, R3 
BIC SUM’ JaPSH 
CMP euPTR-4, R3 
BE +4 
HL 
CMP 8TLL1AA, (R3) 
BEG +4 
HL 
MOV 
CLR 

-TEST THAT MTPD 
“KERNEL MODE. PREVIOUS SUPER MODE 
tiie: — SCOPE 

HOV 8KM+PSM_O8PSW 
Vv skPTR, K 

MOY 8SPTR, -(KSP) 
MTPO sep 
MOV STEMP. -(KSP) 
MOV #-1. -(KSP) 
CLR gHTenp 
MTPO (KSP)4 
CMP @KPTR,KSP 
BEQ +4 
HLT 
INC TEMP 
BEG +4 

PD SSP 
CMP aSPTR, (KSP) 
BEQ +4 
HLT 

1 27(732) O3-SEP-76 18:18 PAGE 37 

;SAVE SUPER STACK betes 

s CHECK sipeR STACK PIR 

;ERROR! INCORRECT SSP AFTER ERROR TRAP 
;CHECK RETURN PC ON SUPER STACK 

;ERROR! RETURN PC NOT ON SUPER STACK 
;CHECK SAVED STATUS 

;ERROR! INCORRECT STATUS SAVED ON STACK 

rae eT UBER Stack PTR PR 

5000 Depo SS SHOULD TRAP 
RNEL MODE! ! 

Ena FAI p fo Pre, 

; CHECK USER STACK PTR. 

;ERROR! INCORRECT USER STACK POINTER 
CHECK RETURN SDORESS ON USER STACK 

ERROR! RETURN PC_NOT ON USER STACK 
SERRVEC+2, asernvic, -RESTORE ERROR TRAP TO HALT 
ERRVEC+2 

INSTRUCTION CAN LOAD DATA TO AN ADDRESS VIA THE STACK 

SET KERNEL STAUK PIR EY? 
‘Bat Rhone Se ON THE STACK 

TEMP 
CHECK STACK PTR AFTER MTPD 

;ERROR! INCORRECT STACK PTR AFTER MTPD 
CHECK THAT DATA WAS MOVED TO TEMP 

; ERROR! aqa NOT IN TEMP 
‘GET SUPER STCAK PTR 
CHECK THAT SUPER STACK PTR NOT CHANGED 
:BY MTPD INSTRUCTION 
sERROR! SSP WAS CHANGED BY MTPD INST. 

;CHECK THAT MTPI CAN LOAD DATA TO AN ADORESS VIA THE STACK 
“SUPER MODE,PREV USER MODE 
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rere 177776 M13: ae 8SM+PUM OePSW R nee V USER MOOE!! + | ° 

131 4 MOV sein ces a CRUPER STARK BTR 
131 MOV SUPTR, -(SSP) 

O13184 MTPO «USP -SET USER STACK PTR 
0131 001002 MOV STEMP, -(SSP) PUT ADORES ON THE STACK 
013132 17777 MOV 1 -lSSP) : PUT DATA On THE STACK 
013136 1002 CLR 3 tmp eet 
013142 0066 MTPI (SSP) a-1 t 
013146 01 10000 177776 MOV B8PSH, JaPSW i110, TEP PREV SUPER MODE! ! 
013154 106506 MFPD = SSP iT Si SUPER STACK P 
013158 O2272eh 000S7b CMP 8SPTR-2, (KSP)+ :CHECK SUPER CT ACK hr AFTER MTPI 
013162 001401 BEQ +4 
13164 bocood 17777% MT PUM. aaPSu -ERRR! INCORECT SUPE SUPER Fa PTR, 

pi3ie TeESte T3000 MFPD ——«uSP i KERN BeER OF Abt TREY PTR USER MOE: 
013176 22726 000700 CMP SUPTR,(KSP)+ | ;CHECK THAT USER STACK PTR WAS NOT CHANGED 
013202 OO1401 BEQ +4 
013204 900000 HLT sERROR! USER STACK PTR CHANGED BY MTPI 
013205 ? 165570 INC TEMP ‘CHECK THAT DATA WAS MOVED TO TEMP 
1301 1401 BEQ +4 

013214 000000 HLT sERROR! INCORRECT DATA IN TEMP AFTER MTPI 

i TEST THAT MFPI CAN GET DATA FROM AN AOORESS VIA THE STACK 
ERNEL MOOE, PREV SUPER MODE 

013216 01070 Hts: SCOPE 
013220 Ole 0100U0 177776 MOV SKM+PSM QePSW =; KERNEL MODE!!! PREV SUPER MODE!! 
013226 012706 O00SO0 MOV sKPTR, KSP SET KERENL STACK PTR 
013232 012748 000600 MOV 8SPTR, -(KSP) 
013¢36 106506 MTPD SET SUPER STACK PTR 
013240 O0S066 177776 CLR ~2(KSP) T OATA STACK 
013044 012716 001002 MOV r (KSP) SS STACK 
013250 012737 177777 001002 MOV 8-1 abTEMP iLORD DATA JNTO_ AOD ADDRESS 
013258 006576 000000 MPI  @(KSP) ROVE TENE fo STACK 
013262 022706 000476 CMP 8xPTR-2, KSP CHECK TACK PTR AFTER MFPI 
013066 001401 BEQ +4 
013270 000000 HLT sERROR! INCORRECT STACK PTR AFTER MFPI 
013272 Gee7l& 177777 CMP 8-1, (KSP) “CHECK DATA ON THE STACK 
013276 OO140) BEQ +4 
013300 000000 HLT ERROR! INCORRECT paTA MOVED ONTO THE STACK 
013302 006506 MPI SSP GET SUPER STACK PTR 
013304 022726 000600 CMP SSPTR,(KSP)+ | CHECK THAT SUPER STACK PTR WAS NOT 
013310 OOj40! BEQ +4 BY tePl 
013312 000000 HLT : INCORRECT SSP 

sTEST THAT MFPD CAN GET DATA FROM AN ADORESS VIA THE STACK 
“SUPER MODE, PREV USER MODE 

piaaie otras 070000 177776 His: SCOPE SUPER 188 PREV USER MODE! ! 
013324 Bis? 000600 MOV epic gape : SET BPR STACK PTR 
013330 Ole74% 000700 MOV SUPTR, -(SSP) 
013334 106606 MTPD _—-USP ;SET USER STACK PTR 
01333 012726 001002 MOV STEMP,(SSP)+ = PUT THE ADORESS ON THE STACK 
013342 177774 CLR -4(SSP) “PRESET DATA ON THE STACK 
01334 012737 177777 001002 MOV 8-1. J8TEMP “PRESET MEMORY DATA 
013354 106556 MFPD © a- (SSP) “MOVE TEMP TO THE STACK 
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eee 012737 010000 177776 mow SKR+PSH, G8PSH ;KERNEL MODE!!! SUPER MODE! ! 

a eo BP Mvsaon Sil meth be Ten vo 
013374 T 
oi 3378 030000 177776 V 8KM+PUM, J 8PSW rf MODE ! ! 
13404 1 MPD 8=suSP KER STACK’ nie 

013406 peace 000700 CMP SUPTR, (KSP)+ : CHECK 7 Use WAS NOT CHANGED 
O1s1e OO1401 BEQ +4 
013414 000000 HLT ;ERROR! USP CHANGED BY MFPD 
013416 Q0Se37 000576 INC aeSPTR-2 eo DATA ON THE SUPER STACK 
O1lse2 001401 BEQ +4 
O134e4 O00000 HLT ;ERROR! INCORRECT DATA ON SUPER STACK 
Q134e6 OOS037 177776 CLR oePSu 
O13s32 010701 SCOPE 

;CHECK_TRAP SEQUENCE WHEN SUPERVISOR STACK PTR IS O00. 
;THE TEST TRAPS FROM USER TO SUPERVISOR AND THEN FROM SUPERVISOR TO KERNEL 

013434 010701 SCOPE 
013436 012706 o00so0 MOV 8KPTR,KSP sSET KERNEL STACK PTR 
Ese me bate oococ4 HOY $718,398 RRVEC :SET O00 ADORESS ERROR ‘RAP 

1 1 1 000020 MOV aTil6e ef OTVEC 
Ois62 012737 O40340 000022 “OV ESHVPRLY?, asIOTVEC+2 
013470 Ole737 0000 177776 MU"! wr ga SH. - SUPER ans 
O1N76 012706 1 MOV aSPtR+1. SSP SET STACK PTR O00 
O13S02 012737 144000 177776 MOV SUM+REG, 98PSW =; USER MODE!! 
013510 oocoo4 I0T ; TRAP TO S PERVISOR 
013512 00S037 177776 CLR asePSi *KERNEL MODE!!! 
N13516 o00000 HLT “ERROR! IOT FAILED TO TRAP 
013520 005037 177776 TL16A: CLR aePSw “KERNEL MODE! ! 
013524 000000 HLT “ERROR! NO OOO ADORESS TRAP ON ODD SUP- 

*ERVISOR STACK PTR 
013526 000474 TLI6B: CMP 8KPTR-4, KSP “CHECK KERNEL STACK PTR 
013532 O40} BE +4 
013534 HL sEPROR INCORRE ECT KERNEL STACK PTR AFTER 

013536 022716 013520 CNP 8TL1GA, (KSP) >CHECK RETURN PC ON KERNEL STACK 
013542 Oo1401 BEG +4 
013544 000000 HLT - ERROR! RE TURN PC FROM ODD ADDRESS 

TRAP NOT ON KERNEL STACK 
013546 022766 070340 000002 CMP. USHEPLM+PRTY7, 2(KSP) ;CHECK STATUS ON STACK 
13554 OO1401 BEQ 

013556 HLT sERROR! INCORRECT STATUS ON STACK 
013560 106506 MFPD SSP GET SUPERVISOR STACK PTR 
013582 022716 000575 CMP #SPTR-3,(KSP)  ;CHECK SUPER STACK PTR 
013565 OOS401 BEQ +4 
013570 o00cc0 HLT ZERROR! INCORRECT SUPER STACK PTR 

013572 005037 177776 CLR aePSW KERNEL MODE!!! 
013576 012737 000006 op0004 MOV #ERRVEC+2, OHERRVEC 
013604 012737 000022 cod0eo MOV SIOTVEC+2. JHIOTVEC 
013612 005037 O000e2 CLR aeIOTVEC+S 

013616 00S267 165156 END: INC ICNT INCREMENT PASS COUNT 
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TEE ie, 165152 012000 et fire 120% -12006 PRSSES COMPLETED? 

ie be See 163722 DONE id eee RING BELL 
he ay recat ; mre TPS , 

We 1370¢ oooo42 MOV gede Re ;GET DET ONT TOR RET SRN ROORESS 

HESS a is pos iat CAPE neni TOR 
1 2 : OVE 

013654 O0Ce40 NOP “ACTII 
013066 NOP 
013670 ao? 165116 DONE 1: a START 
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