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ABSTRACT 

THIS IS A TEST OF THE PROGRAM INTERUPT REQUEST 
(PIR@) LOGIC. 

REQUIREMENTS 

EQUIPMENT 
BASIC 11/45 SYSTEM 
TORAGE 

Fuge PROGRAM USES 0 THRU 17500 

PRELIMINARY PROGRAMS 
DOAR THRU DOMA 

LOADING 
Peocken” ri ABS LOADER 

STARTING PROCEDURE 
LOAD ADDRESS 200. PRESS START. THE PROGRAM WILL LOOP 
BND RING BELL ON PASS COMPLETION. 

OPERATING PROCEDURE 

SWITCH SETTINGS 
NONE 
SUBROUTINE ABSTRACTS 

. SCOPE 
. SCOPE IS A MOVE PC,P1 AND STORES THE PC+2 IN Rl. 

_ HLT 
HLT IS A HALT INSTRUCTION. 

ERRORS 
ALL ERRORS WILL CAUSE A HALT 
TRAP AND INTERRUPT ERRORS WILL CAUSE A HALT AT VECTOR+2. 

ERROR RECOVERY 
PRESS CONTINUE TO PROCEDE TO NEXT TEST 

ERROR LOOPING 
TO LOOP ON AN ERROR, PLACE A BRANCH To THE PREVIOUS SCOPE 
INSTRUCTION IN PLACE OF THE HALT INSTRUCTION. 
NOTE THAT IF THE ERROR IS INTERMITTANT UE THE TEST WILL 
DROP THRU THE HALT AND PROCEED TO THE NEXT TEST. 
THE TO LOOP THE TEST CONTINUOSLY REPLACE THE BEQ .+4 
INSTRUCTION IMMEDIATLY PRECEEDING THE HALT WITH A SRANCH 
BACK TO THE PREVIOUS SCOPE. 

TO LOOP ON TRAP FAILURES, PATCH RY THE FOLLOWING ROUTINE 
AT THE ADDRESS OF THE TRAP VECTOR 

TRAPVEC: TRAPVEC+4 
TRAPVEC+2: a] 
TRAPVEC+4: 012716 ;MOVE SCOPE ADDRESS TO STACK 
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TRAPVEC+E:; ADORESS ; ADDRESS OF PREVIOUS SCOPE 
TRAPVEC+10: OOOOGE RETURN TO TEST AT SCOPE 

RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TEST. 

7.0 RESTRICTIONS 
NONE 

8.0 MISCELLANEOUS 
ON TRAP ERRORS THE STACK POINTER(R&) WILL CONTAIN THE 
ADDRESS WHERE THE TRAP OCCURED. 

~ FATS PROGRAM TAKES ABOUT 1 MINUTE. 

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

% 

. TITLE MAINDEC-11-DCKBN-C PROG INT ROST LOGIC 

- ABS 
;DCKBNA- TESTS THAT PROGRAM INTERRUPT REQUEST (PIRQ) HARDWARE WORKS PROPERLY. 
:THE PIRQ LOGIC 'BOOKS’ AN INTERRUPT AND WHEN THE PRIORITY LEVEL FALLS 
:BELOW THAT OF THE REQUEST THE INTERRUPT IS TAKEN. 
:NOTE: IT IS NOT SPECIFIED AS TO WHETHER OR NOT THE NEXT INSTRUCTION IS 
sEXECUTED IF THE "BOOKED’ REQUEST IS GREATER THAN THAT OF THE PROCESSER. 

;STARTING PROCEEDURE 
LOAD _ADDRESS=200 
PRESS START 
STACK POINTER IS AT SOO 
BELL WILL RING WHEN TEST IS COMPLETE 

; EQUATE = 
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po0000 
000001 Ri=%1 
go00g2 Re=%2 
000003 R3=%3 
000004 RY=74 
000005 =7%5 
000006 SP=%6 
000007 PC=4? 

VECTOR ADDRESSES 
ooc004 ERRVECSY 
000010 SVEC=10 
000014 TBITVEC=14 
g00020 TVEC= 
900024 PFVEC= 
000030 EMTVEC= 
000034 TRPVEC=34 
000064 TPVEC=64 ; TELETYPE PRINTER INTERRUPT VECTOR 

; RERREERARERRERERRAEREINITIAL STACK POINTERSSOD#HeReeRRRRR RRR REEREAERE 
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TKPTR= 
COPE=010701 

HL T=HALT 

oe RRODRESSES 

BREAK «129770 
TPCSR=177564 

UF = 77566 

DISPLAY=177570 
;PSW BIT ASSIGNMENTS 

PRTYO=0 
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;MACRO CALLS 

EQ] 
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; INITIAL oi AGK POINTER 
;MOVE PC TO Ri 
;ERROR_HALT 
;POPS TWO WORD OFF THE STACK 

;ADDRESS OF PROCESSOR STATUS 
SADDRESS OF tn BREAK REGISTER 
ADDRESS OF T Panes CONTROL STATUS 
;AND DATA fecis Te 
; ADDRESS CONSOL SWITCH REGISTER 
;ADDRESS OF CONSOLE DISPLAY REGISTER 

\\ 
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DBKBNC .P 

176716 

176674 

HO 1 

IME START 

ICNT 

aSIKPIR, BE 
7, PSid 

TENT gbDISPLAY 
#400; asSwR 
.+10 
dsSWR , JSUBREAK 

pa
s 
A
 

ar
 

“E
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a
 

to: MOV sTOA, 
TST aPl 
a TO 

TOA: POP2 
HLT 
ck TO 

TOB: MOV 86,4 
oR 

;TEST THAT PROGRAM INTERRUPT REGISTER CAN BE LOADED AND CLEARED (T1-T7) 

7-SEP-76 10:40 PAGE 10 

‘Prog CRA INT RRUPT REQUEST REGISTER HHH (ODO) BYTE 
ee aT el INTER- 

aac e 
; INITIALIZE THES TACK PTR 
‘INT EELIZE TH Te Ae yee POINTER 

; DISPLAY PASS COUNT 
;LOAD MICRO BREAK REGISTER 

L080 MICRO BREAK REG WITH SRO-7 

;TEST THAT PROGRAM a eee REGISTER (PIRQ) CAN BE ACCESSED 
TOA, 4 ;LOAD ERROR TRAP VECTOR 

;REFERENCE PI 

OP 2 WORDS OFF THE STACK 
ERROR CP ror re ACCESS PI 

R 
$60 TO NEXT TEST 
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Tls 

TIA: 

Te: 

Tea: 

T3: 

T3A: 

SCOPE 

101 
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SPTATPIAL.RO 

SHS
 

GR
RE
 

sPIR2, aPI 
1.R 

8PIR3+PIAZ,RO 
T3A 

aFI 
aPT,RO 
TY 

;SET PROCESSER PRIORITY=7 

1 BS Pilea 
; INCORRECT RESULT 
;CLEAR PROGRAM INTERRUPT REGISTER 
GET RESULTS 

;PIR@ DID NOT CLEAR 

;SET PIR=2 
GET RESULT 
:CORRECT RESULT 
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001402 
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T4: SCOPE 
MOV #PIR4, aPI 
MOV aPr, RO 
CMP 8PTR44P1A4 RO 
BEQ THA 
HLT 

THA: CLR aPl 
MOV aPI,RO 
BEQ TS 

HLT 
TS: SCOPE 2 

MOV SPIRS, PI 
MOV ae RO 
CMP #PIRS+PIAS,RO 
BEQ TSA 
HLT 

TSA: CLR aPl 
MOV 1,R0 
BEQ é 

HLT 
Tb: SCOPE 

MOV sP TRE aPl 
MOV apt, RO 
CMP #PIR&+PIAG,RO 
BEQ TA 
HLT 

TBA: CLR aPt 
MOY aP1,RO 
BEQ 17 

me 
MOV #PIR7, OPI 
MOV apt, RO 
CMP 8PIR7+PIA7,RO 
BE T7A 
HL 

T7A: CLR aPl 
MOV aPI,RO 
BEQ T10 
HLT 

-TEST THAT RESET CLEARS PIRO 
tid: SCOPE 

MOV #-1,aPI ;SET ALL PIR BITS IN MSH AND 
:PIA BITS = TO 7 IN LSH 

MOV aPI, RC GET RESULT 
CMP #177000+PIA7,RO :DID ALL CORRECT BITS SET 
BEQ T10A 
HLT 

TIDA: RESET , RESET 
MOV aPI,RO :GET RESULT 
BEQ Til :BRANCH IF 0 : 
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001514 900000 HLT 
001516 000760 BR 

" 

KO1 
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;RESET DID NOT CLEAR ALL BITS 
T10 ;LOOP TEST IF RESET FAILS 
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;TEST THAT oor” BYTE OF PIR@ CAN BE REFERENCED. 
til: Sc 

MOVB #2, OPIH sLOAD ODD BYT 
Hove aPtH, RO eet oO ODD BYTE 

82, R0 *DID ODD BYTE LOAD CORRECTLY 
BEQ Tila 
HLT 

TILIA: MOV GET PIRO 
CHP SPTAISPIAl RO  :COMPARE WORD 

Fe ;WORD FAILED 

TEST THAT EVEN BYTE BITS CANNOT BE ’PROGRAM’ SET. 

CLR aPl ;CLEAR PIRQ 
MOVB #-1, aPI :TRY TO SET EVEN BYTE BITS 
HOV api "RO :GET RESULT 

Fe ;ERROR! PIRQ GOT LOADED 

;TEST THAT 'PIA’ BITS DECODE ONLY THE MOST SIGNIFICANT °SET’ BIT 

T13: Sc 
MOV #PIR1,aPI 
MOV apr, RO 
CMP sPIRI+PIA1,RO 
ae +4 
HL 

BIS #PIR2, aPI 
MOV aP!,R 
CMP #PIR1+PIR2+PIA2, RO 
BEQ +4 
HLT 

BIS #PIR3, aPI 
MOV aPT.R 
CMP #PIR1+PIR2+PIR3+PIAZ, RO 
BEQ +4 
HLT 

BIS #PIRY, PI 
MOV aPI,R 
CMP #PIR1+PIR2+PIR3+PIRY+PIAY, RO 
BEG +4 
HLT 

BIS #PIRS,aPI 
MOV aPI.R 
CMP #PIR1+PIR2+PIR3+PIRY+PIRS+PIAS, RO 
BEO +4 
HLT 

BIS sPIR6, aPI 
MOV api, RO 
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077314 CMP 
BEG 

1 177012 bts 1 PPO nv 
177356 CMP 

BE 
HL 

ee 

MO1 
27-SEP-76 10:40 PAGE 1S 

co! sitchreatthanettdoanitn hate teisidcaes. ~. 

#e R? aPI 

#bIR14PIRO+PIR3+PIR4+PIRS+PIRE+PIR74+PIA7 RO 
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176772 
176766 
1767S2 

, 175720 

176720 © 
176714 

176674 

175636 

NOL 
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; TEST THAT WHEN PROGRAM INTERRUPT OCCURS THAT IT DOES SO _AT THE CORRECT 
: VECTOR. F THE VECTOR IS INCORRECT PROGRAM WILL HALT “AT THE INCORRECT VECTOR 
;ADDRESS + 

T14: SCOPE 
MOV #T14A,aPIRVEC ;LOAD INTERRUPT VECTOR @IND 
MOV @PRTY?, OPIRLVL BRTORIT Y LEVEL 
MOV sPIR1, 3PI *REQUEST AN INTERRUPT AT LEVEL 1 
cL PSW ALLOW INTERRUPTS 

HLT ; INTERRUPT FAILED 
59 Ti3 

TI4A: NOP 4 ae 70 TI4A 

| RESET sCLEAR PIRG 

; TEST THAT PSW GETS ee GabeD WITH jhO°K OUT ANTERRUE "Sue VECTOR ADDRESS 
: (VECTOR <fODRESS +e 2). 
+15: 

MOV #T1SA, IPIRVEC 
MOV #PRTY?, JPIRLYL 
CLR PSW ;CLEAR PSW 
HOV #PIR1,aPI 

HLT . sERROR INTERRUPT FAILED 
BR T16 

T1SA: POP2 
MOV PSW.RO 
CMP #PRTY7,RO 
BEQ T16 
HLT 
MOV #PRTY7, PSW 

; TEST THAN AN INTERRUPT OCCURS IF INSTRUCTION FOLLOWING REQUEST 
* LOWERS eee LEVEL BELOW CURRENT PROCESSER STATUS LEVEL. 
tie: CO 

MOV #STKPTR, SP ; INITIALIZE THE STACK POINTER 
CLR aPI CLEAR PIRG 
MOV #T16A aBIRVEC *LOAD INTERRUPT VECTOR 
MOV #PRTY?,SPIRLVL AND STATUS 
MOV #PRTY4 eed *SET PROCESSER STATUS EQUAL TO 4 
MOV SPIRS, OPT ‘REQUEST INTERRUPT AT LEVEL 5S 
CLR aPl ; DISABLE REQUEST 
HLT ‘ERROR! PROGRAM DID NOT INTERRUPT 

mae BR . T17 :GO TO NEXT TEST 

"BR T1? ;GO TO NEXT TEST 

TEST THAT IF THE INSTRUCTION FOLLOWING A REQUEST RAISES THE PROCESSER PRIORITY 
jRSOvE T HA HAT OF THE REQUEST THAT THE REQUEST STILL INTERRUPTS. 

é Rov sSTKPTR, SP s INITIALIZE THE STACK POINTER 

MOV 6117893 a IRVEC sLORO  FNTERRUPT VECTOR 
MOV 
MCY sPRTY2. i 
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MOV sPIR3, PI 
MOV sPRTY3, PSW 
NOP 

T 120 ;ERROR! PROG. INT. NOT ACK. 

Ti7Q: POP2 
BR Ted 

C=20 
D=21 
N=] 
; TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (1) IS EQUAL TO THE PROGRAM 
jINTERRUET oe Sues LEVEL (1) THAT NO INTERRUPT OCCURS. 

“MOV #STKPTR, SP s INITIALIZE THE STACK POINTER 
CLR aPl CLEAR PROGRAM INT ERRUPT REQUEST REG. 
MOV 8T20A, APIRVEC :LOE 1 INTERRUPT VECTOR & 

oy pal gh ee S sTaTus t 70 1 
Hoy sPIR1, 1. Pas PERF E Roe 

T 
T20A: ie 2 Peau | NTERBUPTED. STATUS=REQ- 

UEST revels 

N=N+] 
cacel 
D=0+1 

;TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (2) IS EQUAL TO THE PROGRAM 
j INTERRUET pees! LEVEL (2) THAT NO INTERRUPT OCCURS. 
ta 

MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
CLR aPI CLEAR PROGRAM INTERRUPT REQUEST REG. 
MOV 8T21A, SPIRVEC :LORD INTERRUPT VECTOR 8 
MOV sPRTY? + SEIRLVL : STATUS 
MOV sPRTY2' PSW :SET PROCESSER STATUS EQUAL TO 2 
HOV sPIR2, aPI :REQUEST INTERRUPT AT LEVEL 2 

BR T22 :GO TO NEXT TEST 
T21A: HLT :PROGRAM INTERRUPTED. STATUS=REQ- 

; :UEST LEVEL=2. 

; TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (3) IS EQUAL TO THE PROGRAM 
j INTERRUET — LEVEL (3) THAT NO INTERRUPT OCCURS. 
tee 

MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
CLR aPI :CLEAR PROGRAM INTERRUPT REQUEST REG. 
MOV 8T22A, IPIRVEC sL ORD INTERRUPT VECTOR & 
MOV ePRTY?, SIAM. i BTys 
MOV Me CESSER STATUS EQUAL TO 3 
Hoy IRS + Se REQUEST INTERRUPT AT LEVEL 3 

BR T23 :GO TO NEXT TEST 
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TeeA: HLT ;PROGRAM INTERRUPTED. STATUS=REG- 
;UEST LEVEL=3. 

N=N+1 
C=C+1 
D=D+1 

; TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (4) IS EQUAL TO THE PROGRAM 
jINTERRUET opecuest LEVEL (4) THAT NO INTERRUPT OCCURS. 

900500 MOV 8STKPTR, SP INITIALIZE THE STACK POINTER 
176300 CLR al EAR PROGRAM INTERRUPT REGUEST REG. 
002536 176276 MOV 8T23A, APIRVEC : LOAD INTERRUPT VECTOR 8 

176272 MOV SPRTY?, ge IRLVL : STATUS 
o00200 1752Sz MOV #PRTYY -SET PROCESSER STATUS EQUAL TO 4 
310000 176255 mov sPIR4, Sapte :REQUEST INTERRUPT AT LEVEL 4 

ce T24 :G0 TO NEXT TEST 
T23A: HLT ?PROGRAM INTERRUPTED. STATUS=REG- 

:UEST LEVEL=4. 

N=N¢+1 
C=C+1 

; TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (5) IS EQUAL TO THE PROGRAM 
jINTERRUET REQUEST LEVEL (5) THAT NO INTERRUPT OCCURS. 
+34 

ocosoo MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
176230 CLR aPI :CLEAR PROGRAM INTERRUPT REGUEST REG. 
D0e606 176226 MOV . 8T24A, BPIRVEC :LGnO INTERRUPT VECTOR & 
000340 17622 MOV -SPRTY?, Se IRLVL :STATUS 
000240 175202 MOV sPRTYS :SET PROCESSER STATUS EQUAL TO 5 
o20000 176200 HOV WPIRS, Sapte *REQUEST INTERRUPT AT LEVEL 5 

BR T25 :GO TO NEXT TEST 
Te4A: HLT :PROGRAM INTERRUPTED. STATUS=REQ- 

?UEST LEVEL=S. 

N=N¢+1 

53 
:TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (6) IS EQUAL TO THE PROGRAM 
j INTERRUET ore cuesT LEVEL (6) THAT NO INTERRUPT OCCURS. 

999509 MOV 8STKPTR, SP s INITIALIZE THE STACK POINTER 
1761 CLR aPl :CLEAR PROGRAM IN TERRUPT REQUEST REG. 
002656 176156 MOV #T2SA,SPIRVEC :LOAD INTERRUPT VECTOR & 
000340 176152 MOV SPRTY?, aPIRLVL ;STATUS 
900300 17513e MOV #PRTYE’ PSid :SET PROCESSER STATUS EQUAL TO & 
040000 176130 HOV sPIR6, aPI :REQUEST INTERRUPT AT LEVEL 6 

3k Teb ;GO TO NEXT TEST 
T2SA: HLT :PROGRAM INTERRUPTED. STATUS=REG- 

*UEST LEVEL=6. 

N=N¢l 
CsC+] 
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‘ D=D+1 
;TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (7) IS EQUAL TO THE PROGRAM 
pINTERRUET REQUEST LEVEL (7) THAT NO INTERRUPT OCCURS. 

10701 
ReSbeS piee po0so0 MOV aSTKPTR, SP s INITIALIZE THE STACK POINTER 
O0S666 005077 176110 CLR Ps. CLEAR PROGRAM INTERRUPT REQUEST REG. 
002672 Ol2777 O0e726 176106 MOV #T2&9, SPIRVEC 5 LOAD INTERRUPT VECTOR & 

012777 176102 MOV ePRTY?, get RLVL :STATUS 
12767 175062 MOV SORT _? SET PROCESSER STATUS EQUAL TO 7 

seers lev?7? 100000 178060 Moy sPIR7, spt ?REQUEST INTERRUPT AT LEVEL 7 

002724 z 127 :GO TO NEXT TEST 
002726 Teta: HLT : PROGRAM INTERRUPTED. STATUS=REG- 

!UEST LEVEL= 

900010 N=N¢] 
900027 C=Ce] 

sees _— r N2l 
800006 wif 

TEST THAT WHEN THE PROCESSER PRIORITY (1) IS GREATER THAN THE PROGRAM INT- 
vai pERRUPT RE ST LEVEL (0) THAT NO INTERRUPT OCCURS. 

aero Oi po0sco.Ci MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
302736 17es0 CLR aPy ‘CLEAR PIRG 
dere 12777 176036 MOV 8T27A, aPIRVEC; :LOAD INTERRUPT VECTOR 

O1le777 i7603e2 MOV SPRTY?, OPIRLVL AND STATUS 
sense pie7e? iTeeie MOV aPRTY! 1,5 :SET PROCESSER TATUS FQuAaL 7 TO 1 

1 17601 MOV sPIRO, aP REQUEST FATERRIPT A 
002772 NOP . 
ooere 3c 730 :GO TO NEXT TEST 

T27A: HLT TERROR PROGRAM INTERRUPTED WHEN 
:STATUS=1, REQUEST LEVEL=0 

go0030 cece 

000061 M=M+] 
soo00de N=N¢] 

:TEST THAT WHEN THE PROCESSER PRIORITY (2) 7s GREATER THAN THE PROGRAM INT~ 
*ERRUPT REGUEST LEVEL (1) THAT NO INTERRUPT OCCURS. 

o03000 010701 t3o: Sc 
903082 0] ag0509 MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
003006 irs770 CLR aPl CLEAR PIRG 
903012 Ol 175766 MOV #T30A,QPIRVEC; LOAD INTERRUPT VECTOR 

01 Bo0240 175 MOV aPRTY?, SEIRLVL :AND STATUS 
003026 012767 O00100 17474, MOV sOATv2 SET PROCESSER STATUS EQUAL TO 2 
po334 18277 001000 175740 HOY PIRI, spt REQUEST INTERRUPT AT LEVEL 1 

003044 900401 BR 131 G0 TO NEXT TEST 
003046 900000 T30A: HLT ERROR PROGRAM INTERRUPTED WHEN 

:STATUS=2, REQUEST LEVEL=1 

900031 C=C+1 
900032 B=0+1 
000002 M=M+! 
000003 N=N+! 
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; TEST THAT WHEN THE PROCESSER PRIORITY (3) IS GREATER THAN THE PROGRAM INT- 
-ERRUPT REQUEST LEVEL (2) THAT NO INTERRUPT OCCURS. 
$31: SCOPE 

ay #STKPTR, SP N THE STACK POINTER tee OSB t ANEAA"6 HE 
MOV eT 318 OPIRVEC; :LOAD INTERRUPT VECTOR 

SOV ontve eel RLV SER STAT UAL To 3 
Moy wine. spe Pits aces FEReip ars Fever 

oR 132 :GO TO NEXT TEST 
T31A: HLT ‘ERROR PROGRAM INTERRUPTED WHEN 

:STATUS=3, REQUEST LEVEL=2 

C2C+1 
D=D+1 
M=M+1 
N=N+1 

; TEST THAT WHEN THE PROCESSER PRIORITY (4) IS GREATER THAN THE PROGPAM INT- 
- ERRUPT BeOS ST LEVEL (3) THAT NO INTERRUPT OCCURS. 

enn sSTKPTR, SP AND DA BRS THE STACK POINTER 

Vv it, re Sa ; LOAD INTERRUPT VECTOR 
MOV UAT 4 L iN Baa 
MOV STATUS EQUAL TO 4 
Hoy SPTRS, 3 dpi *REQUEST INTERRUPT AT LEVEL 3 

BR 733 :GO0 TO NEXT TEST 
T32A: HLT TERROR PROGRAM INTERRUPTED WHEN 

:STATUS=4, REQUEST LEVEL=3 

C2C+1 
D=O+1 
ste 

; TEST THAT T WHEN THE PROCESSER PRIORITY (5) IS GREATER THAN THE PROGRAM INT- 
: ERRUPT Score LEVEL (4) THAT NO INTERRUPT OCCURS. 
t 
_ ssrem, SP s INITIAL Tze THE STACK POINTER 

;CLEAR PIRG 
aR URED ; LORD oT ERRUPT VECTOR 

MOV Tvs PSH ere SSER STATUS EQUAL To S 
HOY Pind oF :REQUEST INTERRUPT AT LEVEL 4 

733A ie st + BOROR PROGRAR Tf TERRUPTED WHEN 
- : iE Aruses. SE ReaLeet LEVEL=4 

C=C+1 
D=0+1 

fats 
TEST THAT WHEN THE PROCESSER PRIORITY (&) IS GREATER THAN THE PROGRAM INT- 
ZERRUPT REQUEST LEVEL (5) THAT NO INTERRUPT OCCURS. 
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Bassus BiS50% ooosoo ae 
003246 005077 175530 CLR 

12777 l Vv rt BS 
003266 Ole767 900300 i7450e MOV 
003274 012777 O20000 175500 MOV 
003392 NOP 

eee Heit - T3YA: HLT 

000035 C=C+1 
000036 D=0+1 
000006 Hated 
000007 

TEST THAT WHEN 
tERRUPT REQUEST 

903319 010701 t3s: SCOPE 

Beaate ratte 
003322 C1er72 003356 175456 MOV 

Baas 15505 BORSIR iDEIRE Nov 
012777 o40000 175430 MOV 

05335¢ 000240 Nop 

Bosse San0ne 135A: ALT 

po003& =C+1 
090037 D=D+1 
000007 M=M+] 

~
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ata SP 

ere SEIBYEC 
sPaT ve" PSA 
sPIRS, aPI 

T3s 

; INITIALIZE THE STACK POINTER 
; CLEAR 4 
LORD _ INTER E T VECTOR 

;SET BROCESSER STATUS EQUAL TO & 
;REQUEST INTERRUPT aT LEVEL § 

;G0 TO NEXT TEST 
:ERROR PROGRAM INTERRUPTED WHEN 
;STATUS=6, REQUEST LEVEL=5 

THE PROCESSER PRIORITY (7) IS GREATER THAN THE PROGRAM INT- 
NO I CURS. LEVEL (6) THAT 

TKPTR, SP 

873SA, APIRVEC; 
aPRTV?, BPIRLVL 
#PRTY? 
8PIRG, IPI 

136 

NTERRUPT 

sINI TIAL IZE THE STACK POINTER 

;LOAD INTERRUPT VECTOR 

sh BROCESSER STATUS EQUAL TO 7 
;REQUEST INTERRUPT AT LEVEL 6 

0 
i BeRoR BROGRAM I INTERRUPTED WHEN 
;STATUS=7, REQUEST LEVEL=6 
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M=1 
; TEST THAT WHEN THE PROCESSER PRIORITY (0) IS LESS THAN THE PROGRAM INT- 

Score LEVEL(1) THAT AN INTERRUPT OCCURS. 

; TEST THAT WHEN 
gERRUPT BERET 

0=D+1 
aust 

8STKPTR, SP s INITIALIZE THE STACK POINTER 
apt ; CLEAR PIRG 
8T36A,dPIRVEC LOAD INTERRUPT VECTOR 
aPRTY?, SPIRLVL TaT 

PSW : SE SER STATUS=0 
wPIR OL ‘REQUEST INTERRUPT AT LEVEL! 

ERROR! PROGRAM FAILED TO INTERRUPT 
137 !GO TO NEXT TEST 

THE PROCESSER PRIORITY (A) BR IS obke> THAN THE PROGRAM INT- 
LEVEL(2) THAT AN IN 

aSTKPTR, SP iChEnR PIG THE STACK POINTER 
ap 
#737A, SPIRVEC INTERRUPT VECTOR 
SPRTY?, OPIRLVL + AND STATUS 
#PRTY 1’ PS :SET PROCESSER STATUS=1 
#PIR2, aPI *REQUEST INTERRUPT AT LEVEL2 

ERROR! PROGRAM FAILED TO INTERRUPT 
THO :GO TO NEXT TEST 

THE itm rt, PRIORITY | ) ISL 2 THAN THE PROGRAM INT- 
T LEVEL (3) NTERRUPT O¢C 

#STKPTR, SP s INITIALIZE THE STACK POINTER 
aPl *CLEAR PIRO 
#T4OAR,SPIRVEC LOAD INTERRUPT VECTOR 
#PRTY?, OPIRLVL iN SIRIUS 
#PRTY2: PS : SE CESSER STATUS=2 
#PIR3, aP1 :REQUEST INTERRUPT AT LEVEL3 

;ERROR! PROGRAM FAILED TO INTERRUPT 
TH :GO TO NEXT TEST 

+1 
; TEST THAT WHEN THE PROCESSER PRIORITY (3) IS LESS THAN THE PROGRAM INT- 
jERRUPT RESUEST LEVEL(4)*THAT AN INTERRUPT OCCURS. 
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oo3ss2 012706 900500 
Ooasse Q0S0r? i7seeD 
Bosess 18555 Bbssaa 1525/5 
003576 Ole767 OO0140 174172 
003604 012777 010000 175170 
003612 900240 
903614 990000 
B0361& 000400 

000004 
090005 
go0042 
000043 

003620 010701 
003622 012706 o00s00 
003626 905077 175150 
003632 012777 003666 175146 
003640 012777 000240 175142 
QO3646 012767 000200 174122 
03654 012777 O20000 175120 
003662 00240 
603664 00000 
003666 00400 

ppoces 
900006 
900043 

903670 010701 
003672 012706 o00S00 
003676 005077 175100 
003702 012777 003736 175076 
Bos7ie Bier? dObsHD 17upSS 
Boaves Bisres Subde izee8 
003732 O00240 
003734 00000 
003736 000400 

p00005 
000007 
900044 
000045 

bose D1e7be 090500 
003746 005077 175030 

012777 GO4006 175026 
BO3760 OL 000340 175022 

12767 000200 174 

MACY11 27(732) 

TH1A: 

ty2: 

T42A: 

t43: 

T 

5 

D= 
; TEST THAT NHEN 
- ERRUPT Se aeST 

; TEST THAT WHEN 
-ERRUPT REQUEST 

SCOPE 

43A: 

D= 

; TEST THAT wen 
jERRUPT Na 

HOe2 
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srem, SP 

ora 1A.aPIR C tent OP TREE 
sg PSW 
#PIR4, OPI 

T42 

ANEaR PIRG THE STACK POINTER 

iL ORD. {NTE RRUPT VECTOR 

;SET PROCESSER STATUS=3 
;REQUEST INTERRUPT AT LEVEL4 

;ERROR! PROGRAM FAILED TO INTERRUPT 
;G0 TO NEXT TEST 

THE PROCESSER PRIORITY (4) IS LESS THAN THE PROGRAM INT- 
LEVEL(S) THAT AN INTERRUPT OCCURS. 

oe -” 
ap 
#T42A, IPIRVEC 
#PRTY?, OPIRLVL 
#PRTY4: PSW 
#PIRS, OPI 

T43 

; INITIALIZE THE STACK POINTER 
:CLEAR PIRQ 
; LOAD 2h gad VECTOR 
SAND STATUS 
SET PROCESSER STATUS=4 
;REQUEST INTERRUPT AT LEVELS 

;ERROR! PROGRAM FAILED TO INTERRUPT 
:GO TO NEXT TEST 

THE PROCESSER PRIORITY (5S) IS LESS THAN THE PROGRAM INT- 
LEVEL(6) THAT AN INTERRUPT OCCURS. 

srrm, , SP 
ap 
#7430, IPIRVEC 
#PRTY?, OPIRLVL 
SPRTYS, PSid 
#PIR6, oP! 

T4H4 

THE PROCESSER 
LEVEL(7) THAT 

sSTKPTR, SP 
aPI 
STYYA, IPIRVEC 
SPRTY?, aPIRLVL 
#PRTYE, PSW 

; INITIALIZE THE STACK POINTER 
CLEAR PIRG 
; LOAD irr VECTOR 
5 AND STATUS 
;SET PROCESSER STATUS=5 
:REQUEST INTERRUPT AT LEVELE 

;ERROR! PROGRAM FAILED TO INTERRUPT 
:GO TO NEXT TEST 

parent (8) IS LESS THAN THE PROGRAM INT- 
AN INT T OCCURS. 

IN UAL Tze THE STACK POINTER 
CLE 
sLORD INTERRUPT VECTOR 

ety BRO BROCESSER STATUS=6 
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Q12e777 100000 175000 
el 000240 

Sue Re 
000907 
000010 
00004S 
O000+E 

Ele Gey om 
004016 012767 300340 173752 
004024 Q12e777 177777 174750 
004032 O12e777 OOY4OSE 174746 
OO4040 012777 000340 17474e 
OO¥O4E 005067 173724 

e 0040Se 000000 
O040S4 O00S66 

OO4OSE 012700 100000 
004062 022777 177356 174712 

0041 BiS777 ao4120 1ae76 
BoM 16 aes 
OO4i1e O0SO067 173660 
O04ii& 900000 

Do4iS4 038777 077314 174650 
004132 1401 
004134 000000 
004136 O42777 O40000 174636 
fetes 012777 O04lbe 174634 

BIE BS ir 
004160 000000 

004162 Neate 
004166 ead eSe 174606 
rice 001401 

Bo2o8 020000 174574 
Bbieis 012777 O042e4 174572 

Sig Bene? 173554 
O0422e 000000 

1 EE AST BIE mon 
Go4e36 001401 
004240 000000 
O04e4%2 O04e777 010000 174532 

MACY11 27(732) 

MOV 
NOP 
aT 

N=Nel1 
M=M+1 
C=C+1 
D=D+1 

; TEST THAT PIRQ 
IS DECREASED. 
t4é: 

T4H4A: 

LEVEL?: 

LEVELE: 

LEVELS: 

LEVEL4: BIS 

[02 
27-SEP-76 10:40 PAGE 24 

@PIR7,aPI ;REQUEST INTERRUPT AT LEVEL7 

;ERROR! GRAM FAILED TO INTERRUPT 
THs EG 5 NEN? TEST 

REQUESTS AN INTERRUPT AT EACH LEVEL AS THE REQUEST LEVEL 

SSTKPTR, SP ; INITIALIZE STACK POINTER 

#PRTY7, PSW ;LOCK OUT INTERRUPTS 
8-1, aP ‘REQUEST AN INTERRUPT AT ALL LEVELS 
SLEVEL7,aPIRVEC :LOAD INT. RQST. VECTOR 
#PRTY7,QPIRLVL AND ’NEW’ STATUS 

‘ALLOW INTERRUPTS AT ALL LEVELS 
*ERROR! NO INTERRUPT 

TYSEX ‘EXIT TEST 

-SET INDICATOR BIT IN RO 
ter neor nso a Peg UP, aPI 

RCORREC PIRQ 
#PIR “DELETE REQUEST AT LEVEL 7 
EVEL SPIRVEC | UP FOR LEVEL 6 REQUEST 

‘RESTORE THE ST 
PSW ‘ALLOW INTERRUPT 
ae, ERROR! NO INTERRUPT 

*SET INDICATOR BIT 
tPInetPIRSAPIRWPTRSAPIReSPLRL PRG, aPl 

ERROR! INCORRECT PIRQ 
;DELETE LEVEL 6 REQUEST 
SET UP FOR LEVEL S REQUEST 
:REST THE STACK 
ALLOW INTERRUPTS 
ERROR! NO INTERRUPT 

te[netPIvepina+b Rest rats PIR 

ERROR INCORRECT PIRQ 
‘DELETE LEVEL 5 REQUEST 

ete eect ES 
‘ERROR! NO INTERRUPT 

NDICAT BIT 
sPIRGIPIRGWPIRCWPTRLS sPIRA oP 

RQ CORRECT? 
ie RRORS INCORRECT PIRQ 
;DELETE LEVEL 4 REQUEST 

LEVELS. TOIRVEC 

PSW 

#PIRS,aPI 
#LEVELY, IPIRVEC ; 

PSW 

#PIR4, aPI 
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ovsee 
00%, 

174530 

174502 

174470 
174466 

002000 
003104 174440 

002000 174426 
004372 174424 

173406 

001000 
001042 174376 

174364 
173354 
177000 

OO4434 

Hs 
TA
AL
: 

004530 

MACYL1 27(732) 

LEVEL3: 

LEVELe2: 

LEVEL1: 

JO02 
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iRecrToRe SHE STACK 3 REQUEST 

ALLOW INTERRUPTS 
ERROR! NO INTERRUPT 

- SET INDICATOR BIT 
BeInstPIResPIRI PTO a 

5 Pika on 

SLEVEL3,aPIRVEC ; 

PSW 

wIH2 Phoraves : ;SET 

PSW ; 
ZERROR! NO INTERRUPT 

#PIR2, “0 :SET INDICATOR BIT 
#PIRO+PIR1+PIA2, aPl 
+4 15 PIRG CORRECT? 

ERROR! INCORRECT PIRQ 
: DELE LETE LEVEL 2 REQUEST 

FOR LEVEL 1 REQUEST 
#PIR2, IPI 
SLEVEL1,aPIRVEC :SE 

+ REG TORE THE STAC 
PSW ALLOW INTERRUPT <" 

;ERROR! NO INTERRUPT 

#PIR1,%0 ;SET INDICATOR BIT 
wPIRI+PIAL, aPI 

;1S PIR@ CORRECT? 
apie eg Ie PIRQ 

iBEBAR PROGRAR IN INT. RQST.REG. 

;WERE ALL LEVELS SERVICED 

;ERROR! A LEVEL(S) NOT SERVICED 
:MISSINGBIT(S) GIVE LEVEL MISSED 

aPI 
PSW 
#177000, “0 
+4 

T4SEX: _NOP 
;CHECK THAT PROGRAM INTERRUPT REQUEST TAKE PRECEDENCE 
:OVER BUS INTERRUPT (TTY) 

T46: 

T46A: 
T46B: 

ASTKPTR, % ;SET STACK PTR 
:SET PRIOTITY LEVEL 7 

area aPIRVEC *LOAD PIRQ INT VECTOR 
4 ap :ASSUME PRIORITY LEVEL 4 ON INTERRUPT 

#T46B SeTPVEC” *LOAD TTY PRINTER INTERRUPT 
#PRTY4, JSTPVEC+2 
#100,d&TPCSR  ;SET IE BIT 
#PIR4, aPI *REQUEST INTERRUPT AT LEVEL 4 
3ePSu ALLOW PIRQ INTERRUPT 

;ERROR!NO INTERRUPT 
+4 BRANCH OVER HALT WHEN PIRG INTERRUPTS 
=r ;ERROR! TTY INTERRUPTED 

asTPCSR 
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177777 MOV #-1,R4 
1$: DEC R 

004S34 012737 000066 OO0064 MOV #TPVEC+2, J8TPVEC 

oo4s42 010701 T47: SCOPE 
004544 9002 37 SPL ak ae SET BR PRIORITY | LEVEL =7 

peees 1 BpaE TS 000020 Vv ise OEMTVEC tPBapS ERT TRAE TRAP VECTOR 
004560 005037 000032 CLR SeEMTVECS2 ass UME PRIORITY LEVEL O AFTER EMT 
DO4S64 012777 004614 174214 MOV STH7B; aPIRVEC LOAD PIRG INTERRUPT VECTOR 
004572 012777 000340 174210 MOV #PRTY?. OPIRLVL ASSUME PRIORITY LEVEL | ? BF TER, INT 
Bo4600 012777 O10000 174174 MOV #PIR4, OPI $800 INTERRUPT ROST AT LEVEL 4 

104000 EMT RAP ASUME LEVEL 0 AFTER TRAP 
004610 HLT ‘ERROR! FAILED TO TRAP 
004612 900000 TH7A: HLT ERROR! PIRG INT. FAILED AFTER EMT 
004614 022726 oo4éle T47B: CMP 8T47A, (6)+ ?CHECK RETURN PC ON THE STACK 
004620 001401 BEG +4 
004622 900000 HLT - sERROR! INCORRECT PC ON THE STACK 
004624 005726 TST aie. °4 :CHECK STATUS ON STACK 
094626 001401 BEQ +4 
004630 HLT sERROR! INCORRECT STATUS ON STACK 
004632 77 174144 CLR aPI ?CLEAR INTERRUPT REQUEST 
004636 016777 174146 174142 MOV PIRLVL,dPIRVEC RESTORE INT VECTOR 
OO4E44 174140 CLR OPIRLVL 
OO46SO 012737 000030 MOV #EMTVEC+2, JEMTVEC 
004656 010701 SCOPE 

005267 174114 END: INC ICNT s INCREMENT THE PASS COUNTER 
OO4664 026727 174110 001000 CMP ICNT, #1000 
004672 001402 BEQ DONE 
004674 000167 174122 IMP BEGIN sRESTART THE TEST 
004700 012767 O00007 172660 DONE: MOV #7, TPBUF *RING THE BELL 
004706 105767 172652 TSTB ~—sTTPCSR “WAIT FOR BELL TO 
004712 100375 BPL - :RING 
004714 013702 oooD4e MOV dade, x2 GET DECTAPE MONITOR RETURN ADDRESS 

904720 001413 BEQ DONE! :DO_NOT RETURN IF (42)=0 
004722 O04712 ENDAD: JSR 7, (2) *RETURN TO DECTAPE MONITOR 

| 004724 NOP :ACT1I 
904 000240 NOP ? OVERLAY 
004730 NOP : AREA 
004732 O1C446 MOV RY, -(SP) 
004734 CLR RY 

012704 

001376 
012604 
000167 
000001 

174036 DONE1: JMP START 
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GIN 1 3628 1103 BSiN _ Booos gers ‘soy big G2 
7062S 7el® = 725——i(iti«s73988 
8298 833 8478 853 
93 Peae os 

D =. =: DONE F 6208 621 
7 yeee 7 7408 
8308 S488 853 

9548 9718 
DISPLA= 177570 i798 364% 
DONE 004700 1102-11048 
DONE: 004750 1108 11198 

C= 183 1080# 1081*  1097% 

ENDAD 004722 a47, (11038 

HLT = 000000 1718 «6374 )~=—s387—t—«*8d 
aah 458 s«4E7 

35 
IOTVEC= 000020 161% 
LEVEL1 004372 1039 s« 10448 
LEVEL? 004330 1029 =s«:10348 
LEVELS OO4266 1019 10248 
LEVEL4 O04224 1009 +=s-:« 10148 
LEVELS OO4IE2 999 10048 
LEVEL6 004120 990 9948 
LEVEL7 OO40S6 979 98S 
™ = 900010 7248 8=— 725 7418 743 

833 849%  8Se# 853 
# 965 963% 

N = 000007 6038 604 6188 621 
7208 723% 725 

gis 8328 833 gS08 
921 9348 938 951% 

PC = =%000007 isss 
PFYEC = 000024 lbe8 
PI 001002 3568 371 383% 

411 417% 418 422% 
uS0x 451 ysse = 
so3*  sSO4 soo 510 
SE0# S74* 578% 579% 
663% 676% 680% 693% 
783% 787% 801% 805+ 
g95* 908% 912% 925% 

| g9gx 1005 1008* 1015 
1634*  1094# 

, PIAO = 00000 2018 
| PIAl = 900042 2028 385 4B2 499 
| PIAe = OOO104 2038 486.398 sos) s«103 
| PIAS = 000146 204% 407 Sil 1025 
PIA4 = 000210 205% 419 517 = 1015 

| PIAS = 000252 206% 430 S23. ~=—«:1005 

j 

LOe2 
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6368 638 
743 757% 
868s 870 

637% 638 
742 7588 
6698 870 

398 402 
471 480 
563 580 
30 808 

993 997 
1070 1072 
1101 

7598 761 
867% 870 

6358 638 
74e% 743 
S18 853 
9ss 9688 

388% 389 
423 4oRx 
462% 46Y 
515% S16 
S89« 593% 
697% 710% 
819% 823% 
929% 942% 

1018* 1025 

1045 

653% 
761 
88S 

6548 
761 
886% 

1028% 
959* 

1035 
963% 

1038* 

672 
793% 
304 

672 
7348 
904 

629% 
747% 

* 
1045. 

£878 
737 
3198 

688% 
7397 
320% 

1049 

689 
Silt 
Se! 

689 
8i2s 
321 

1067 

7048 
815 
9268 

705% 
815 
937% 
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PIARE = 000314 2078 8441 529 995 
PIA7 = OO03SE 208 452 465 S34 
PIH 001004 3578 476% 477 
PIRLVL 001010 3538 S44e Sos 576% 

743% 757% 785% 803% 
980% 1063% 1083 1095 

PIRVEC 001006 358% S43 557% 575% 
748% 766% 784% 802% 
979% 990# 999%  1009% 

PIRC = 900000 19280 733 
PIR! = 001000 1938 383 385 482 

PIR1O = 100000 200% _ ing sate 
PIRe = 002000 1948 = 394 396 503 

” 995 1005 1015 
PIR3 = 004000 1958 40S 407 509 

995 1005 1015 
PIRY = 010000 1968 417 419 S15 

1014 1015 1018 
PIRS = 1978 428 430 Sel 

PI 040006 1988 133 a Se? 
bigs = 100000 1998 = «450 452 S32 
POP2 = 022626 1728 = 373 551 S64 

= 000000 18is 860 
PRTY1 = O00040 i828 611 732 877 

ot an ee 
PRTY3 = 000140 184s 594 645 768 
PRTY4 = 000200 | 1858 577 662 786 

en = 

PRTY? = 000340 1888 363 382 S44 
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