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ABSTRACT 

THIS PRO OGRE INCREMENTALLY TESTS THE BASI: .OGI< 
FUNCTIONS OF THE KTLI-C MEMORY MANAGEMENT SPTISN FOR THE POP-3: 4°. 
THEY FULLY TEs! ST RELOCATION DIREZ? AND Ose ADCRESSING ce tHE 
MEMORY GISTERS, Ne “CORRECT OPERATION OF moe 
THE Bre TN IN are REGISTERS. ‘THE ART IUS ABOR"S ARE “ESTED, 45 
IS PROPER “LOCKING” AND “UNLOCKING” OF THE ERROR TRECKING L722. 

REQUIREMENTS 

EQUIPMENT 

PDP-11/40 WITH KTLI-D OPTION 

STORAGE 

THE PROGRAM REQUIRES MEMORY LOCATIONS O 70 17474. 

LOADING PROCEDURE 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

STARTING PROCEDURE 

LOAD RODRESS 200. 
SET OESTRED SWITCH REGISTER SETTINGS (ALL DOWN FOR WORST CASE’. 

"HE PROGRA™ WILL DISPLAY THE NUMBER OF THE CURRENT Bares IN 
THe opaennv REGISTER, ANC WILL RING THE BELL CN COMPLET® 
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OPERATING PROCEDURE 

SPERATIONAL SWITCH SETTINGS 

SW iS=1 OR SF -- HALT ON ERROR 

eee OR ee xr Ore e Prntour 
Su iz=l OP UP -- INHIBIT BELL AT ENO of PASS. TYPE ASTERICK 
Sw losd OR DOWN -- RING BELL AT ENC OF EACH Pass 
Sx ll=l OR UP -- INMIBIT aT TONS 
&, 10=1 OR UP-- HALT AT END OF CURRENT TEST 

WITH NEXT TEST NUMBER IN DATA LIGHTS 

SUBROUTINE ABSTRACTS 

SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTES”. IT RECORDS 
THE STARTING ADDRESS OF EACH SUBTEST AS IY IS BEING ENTERED. 
IF A SCOPE LOOP IS REQUESTED, IT WILL JUMP TO THE START OF T 
SUBTEST THAT THE SCOPE LGOP {S REQUESTED FOR. IF SCOPE LOOP IS 
NOT REQUESTED, THERE WILL BE 1024 ITERATIONS ON THAT SUBTEST 
BEF IRE THE NEX” SUBTEST IS ENTERED. SWITCH 11 ON A: INHIBITS 
ITERATION OF SUBTESTS. 

HLT 

THIS CALLS THE S QUT PRINT, ae PRINTS OUT THE LOCATION 
SOUNT z "ay ae TIME O tune AAG TENTS OF THE PROC RPee ls STATUS 
REGISTER. NCTE THAT THE Mee ON ote coh WILL BE THE ADDRESS 
OF THE HLT PLUS Two. 

TRAPCATCHER 

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCA 
TD DETECT AND ISOLATE UNEXPECTED TRAPS ANC INTERR 
TRAP AND INTERRUPY VECTOR ARER OF MEMORY. 

EACH VECTOR ENTRANCE ADORESS IS LOADED WITH THE 
NEXT LOCATION. THE NEX? LOCATION IS LOADED WIT 
THUS AN ILLEGAL TRAP OR INTERRUPT WILL CAUSE A 
LOCATION PLUS TWO. 

TION O DESTSNEC 
TS TO THE UP 

RCDRESS 0 
HA Ha . 
HALT A 7 THE "RAP 

IF A MALT OCCURS IN THE TRAP OR INTERRUPT AREA EXAMINE REGIS”ER 
SIX. IT WILL CONTAIN THE CURRENT STACK ADDRESS. THE CONTENTS 
OF THE CURRENT STACK ADDRESS IS THE VALUE CF THE TOCATION 
2 CUNTER WHEN THE TRAP OR INTERFIP™ OCC URFEC. 

SES 9003 
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S.2.4  EMTSRV <EM™ DECOCER 

THIS ROUT! ae MT hes, Nobu te PATCHES ANC ~ HL S y DE €S ALL wt ae oes é x¥ STINE. 4 

CALL WHICH Passes CoN*acL 7> Fug per 

5.2.5 CLRALL 

THIS ROUTINE CLEARS ALL THE SARS AND POR'S OF THE KTII-C, 
AS WELL AS SRO. 

5.2.6 RWALL 

THIS ROUTINE MAPS ALL PAGES “CO SANK O BY CLEARING ALL THE PPR’S. 
AcL PAGES ARE MADE 4K READ-WRITE BY .ORDING ALL "HE SOR'S WITH 
HE VALUE 77406. 

5.3 PROGRAM AND’OR OPERATOR ACTION 

FIRST KS THOSE PR S =e CA TPR aE TER TRE ETE nesCRy RONSCEFERT TURNED CEP, 
THEN SES TIHATICN ONLY RELOCATION 1s USED T) SHOW THe a ro. 
RELOCATION IS WORKING CORRECTLY. NALLY FULL Ny IS 
ENB. EL BND MISCELLANEOUS ASPECTS OF KTLI-5° ge een 
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ERRORS 

ERROR PRINTOUT 

PRINTOUTS ARE IN A STANDARD TWO-WORD FORMAT. THE FIRST WORD IS 
THE OCTAL VALUE OF THE PC+e OF THE DETECTED EPROR. THE SECOND IS 
FHS GUTENTS OF THE PROCESSOR STATUS REGISTER WHEN THE ERROR WAS 

e
*
 

ERROR RECOVERY 

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE AND 
CONTINUE. IF THE “HALT ON ERROR™ SWITCH IS SET, HITTING CONTINUE 
WILL RECOVER. IF THE PROGRAM HANGS UP IN A LOOP, THE ERROR IS 
LIKELY TO BE _rn_SIGNAL WHICH WAS NEVER RECEIVED. IF A HALT 
OCCURS IN THE TRAP AND VECTOR AREA THE PROGRAM MUST BE RESTARTED, 
IF THE PROGRAM HALTS IN THE MAIN FLOW, CONSULT THE LISTING IF NC 
MESSAGE IS TYPED OUT 

BRANCH SELF 

A BRANCH TO SELF IS USED IN THE KT11-D DIAGNOSTICS TO INDICATED A FAILURE 
WHEN A HALT OR A HLT WORD TRAP CALL COULD LEAD TO PROBLEM. 

RESTRICTIONS 

PROGRAM MUST BE LOADED INTO LOWER 4k CF MEMORY. 

MISCELLANEOUS 

EXECUTION TIME 

EACH PASS TAKES APPROXIMATELY 1 MINUTE WITH CORE MEMORY. 

STACK POINTERS 

THE KERNEL STACK POINTER IS USUALLY INITIALIZED TO 1000. 
HOWEVER, IN CERTAIN TESTS IT MAY BE INITIALIZED TC A LOWER 
ADDRESS (VIRTUAL) TO MAKE UP FOR RELOCATION OF THE BANK. 

THE USER STACK PCINTER IS INITIALIZED TO 400. 
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EXECUTION ORDER CHECKING 

SINCE THE kT11-D MAY CAUSE AN INCORRECT FETCH IF IT 15 nO" 
WORKING CORRECTLY, THE CRDER a EXECUTION OF ALL SUBTES . 
1S CHECKED. THE SCOPE R WHEN IT CHANGES FROM SNE SLBTEST 
70 THE NEXT INEREMENTS fi Se URtER CALLED TESTCT. aT THe STAR® 
OF EACH SUBTEST, THIS COUNTER IS CHECKED FOR THE CORRE? . 
VALUE FOR THAT SUBTEST. IF TESTS ARE NOT EXECUTED IN THE COSRE- 
ORDER, TESTCT WILL NOT CONTAIN THE EXPECTED J/ALUE, ANC 
AN ERROR PRINTOUT WILL OCCUR. 

PROGRAM DESCRIPTION 

THE PROGRAM INITIALLY TESTS THOSE FEATURES OF THE Kria2 OPTION 
WHICH CAN BE TESTED WITHOUT TURNING ON MEMORY MANAGEME ‘IT . 
IT THEN USES THE MAINTENANCE MODE (DESTINATION ONLY ELC CATION. 
TC_TEST TURNING MEMORY MANAGEMENT ON AND OFF AND TO FUL . 
cMECK OUT RELOCATION. ONCE RELOCATICN HAS BEEN FULLY STESTES, 
roe ops ten’ TS USED TO TEST THE REMAINING OPERATIONS OF 

mee cons 
- 
sos wees 
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12 PAGE > 

sBASI-> LOGIC TEST OF THE KTL1-0 
-OPYRIGHT 1972, 1373, !974,197S.1576 DIGITAL EQUIPMENT CORP... MartmRD, “ass. 
>THIS PROGRAM WAS REVISED ON SEPTEMBER 30. 1974 70 CHECK FP tHE 
> IMPLEMENTATION OF Eco aM-7236-00005. THE ECC whS NEEDED TC ALLOW THE | 
-RELOCRTEG REFERENCE 10 THE USES PAGE ACORESS ANC PAGE DESCRIPTOR REGIS7ERS 
:wITH BIT SIX OF THE VIRTUAL RODRESS EQUAL TO A CNE. THE REVISION 
:WAS ACCOMPLISHED BY AODING TEST NUMBER 61. 

;CPERATING INSTRUCTIONS 
: Loco ust USING THE ABSOLUTE LOADER 

SA_200 
SET SR TO INITIAL SETTINGS 
PRESS START 

AU T_ON ERROR 
aueee onopE LOOPING 
NHIBITS ERROR PRINTOUT 
NHIBITS ITERATIONS 

AT END OF CURRENT TEST WITH TEST NUMBER IN DATA LIGHTS OF NEXT 
: TEST. PRESS CONTINUE TO AOVANCE YO NEXT TEST. (WITH SWlis.; 
iDEF INIT IONE 

=TRAP 
NOP=e40 
RO=%0 
R1=%1 
Re=%e 
R32°.3 
R4=%4 
RS=°.5 
R6=%6 
R72K7 
SP=%6 
PC=%7 
SR=177570 
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O15iS6 

000200 

0 
090167 

O03409 

go0teo 

177572 
s77572 
177574 
177576 

177600 

177652 
177654 

IO1 
O7-0CT-76 09:10 PAGE 8 
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co0774 

015144 

os00c0 909000 

sLORD TRAP CATCHER INTO O THRU 
LOAD EACH VECTOR ADDRESS WITH tle ADDRESS OF THE NEX” 
sLOCBTION, AND LOAD EACH LOCATION IMMECIATELY FOLLOWING 
A VECTOR ADDRESS WITH A HALT INSTRUCTION 

LORD VECTOR AREA 

ERTSRV 
340 
204 
SCOPEC 
0 
+) 
LOGIC 

sLOAD STARTING AREA 
. =200 
JMP START 

IMP TESTX 
=LOAD DATA AREA 

2400 

0 
SRO: 177572 sKT11-D STATUS REGISTER ACDRESSES 
SROH: 177573 
SR1: 177574 
cRe: 177576 

ADRTAB: ; 
UPORO: 177600 ;USER PAGE DESCRIPTOR REGISTERS 
UPORI: 177602 
UPOR2: 177604 
UPORS: 177606 
UPORY: 177610 
UPDRS: 177612 
UPDRE: 177614 
UPDR?: 177616 

UPARO: 177640 ;USER PAGE ADDRESS REGISTERS 
UPAR1: 17764e 
UPARe: 177644 
UPAR: 177646 
UPARY: 177650 
UPARS: 177652 
UPARE: 177654 

SEs [LE 
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Co1072 177656 UPAR?: 177656 
C1074 172300 KPDRO: 172300 :KERNEL PAGE DESCRIPTOS REGISTERS 
01076 172302 KPDPI: 172392 
CCi190 172304 KPDRe: 172304 
691102 17 KPDR3: 172306 
SO1104 172310 KPDRY: 172316 
001196 178312 KPDRS: 172312 
01110 172314 KPDR6: 17234 
OCill2 172316 KPDR?: 172316 
001114 172340 KPARO: 172240 :KERNEL PAGE ADDRESS REGISTERS 
001138 172342 KPARI: 172342 
001120 172344 KPARe: 172344 
001122 172346 KPAR3: 172346 
001124 172350 KPARY: 172350 
001126 172352 KPARS: 172352 
001130 172354 KPARE: 172354 
001132 172356 KPAR7: 172356 

001132 ADREND= .-2 
001134 177609 PORTAB: 177600 ;STARTING ADDRESSES OF PDR’S FOR EACH MODE 
001236 172309 PDREND: 172300 
091149 177649 PARTAB: 177640 :STARTING ADDRESSES OF PAR’S FOR EACH MODE 
901142 172340 172340 
01144 90:074 STATAB: KPDRO ;ACDRESS OF KERNEL TABLE OF PDR’S AND PAR'S 
001146 900009 0 
Botte) 901034 uPoRG ;ADDRESS OF USER TABLE OF PDR’S AND PAR‘S 

1182 14 STAEND: 140000 

qo1154 ggo00c STAPNT: 9 
901156 PAGES: 
001169 909000 SAVEA: 
O0116e 9000 SAVER: 
No1164 ocdeso KTVEC: 250 
091166 KTSTA: 25 
001170 100361 PDRM2: 100361 
e01172 ooo FTITLE 
ec1174 900000 TESTCT: 9 
001176 900000 BLOCKS: 0 

;SET UP FOR START OF BASIC LOGIC TESTS 
001290 905037 177776 START: CLR © a#PS s INITIALIZE STATUS 
001204 012706 601000 MOV - #KSTACK, SP :SETUP KERNEL STACK 
09:210 Ole767 902000 014352 MOV #2000, ICOUNT cINITIALIZE ITERATION COUNT 
3Cie:6 912767 001256 014350 MoV ss TEST1 +2, RETURN ;SETUP SCOPE AND ITERATION LOOP RETURN 
Ocleze4 912767 00001 177742 Moy awl, TESTCT SINITIALIZE TEST COUNT 
OOie3e 005767 177734 TST = FTE TLE DIR TEILE PRINT 
coisa 901007 BNE TESTI +2 :YE5. START TEST 
atie4G G04767 O14450 JSR_ PC, TYPE ;NC, PRINT TITLE 
cole44 015172 MTIT 
COlEHE 005267 177720 INC FTITLE ene —_ 
Ociese 909401 BR +4 :SKP SCOPE INS"RUCTION 
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OO1si6 

091416 
001420 
901424 
001430 
091432 
891434 
007442 
001446 
001452 
001456 

2”. 5906: 

104400 

001401 
104006 

006399 
103362 
005077 

104400 
012706 
904767 
000003 
104006 
012767 
004767 
012703 
012700 
012301 
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ar7S24 

177522 

SOCC1c 

091000 
014762 

177460 

coocol 

000401 
917777 
177426 
177422 

177406 

001140 
900002 

Ci#e4é 

Ci41e6 

SRO AND PRI SHOULD BE INITIALIZED TO 0 
testi 

:CHECK READ/WRITE PROPERTIES OF 
-BY RCTATING A ONE THRU THE SIT 
tEST2: 

LOOPe: 

EXITe: 

KOl 

#KSTACK, SP 
PC. ORDER 

JSRO 
+4 

aSRi 
tt 

#10, ICOUNT 

8KSTACK, SP 
PC, ORDER 

Re, ISRO 
+4 

RO 
LOOPe 
aSRO 

;DON’T SET THE BIT IN SRO IF IT’S B 

SES 90:0 

SINITIALIZE KERNEL STACK POINTER 
iGHECK TES? SEQUENCE + INIT SRC 
HTEGT EXECUTED OUT OF SEQUENCE 
:TSSUE INIT 
CHECK 

7580 WAS NOT INITIALIZED TO ZERO 
HECK SRI 

;SR1 WAS NOT INITIALIZED TO ZERO 
:DRCP ITERATION CCU.iT SINCE RESET IS USED 

ITS IN SRO EXCEPT O AND @ 
IONS BEING CHECKED 

: INITIALIZE KERNEL STACK POINTER 
CHECK TEST SEQUENCE + INIT SRO 
:TEST NUMBER 
TEST EXECUTED OUT OF SEQUENCE 
CHECK SRO INITIALLY 

;SRQ NOT ZERO AT START OF TEST 

:RO CONTAINS BIT INDICATING POSITION BEING TESTE 

I 
;CLEAR THE BIT IN Re IF ITS 

;CHECK SRO 

;SRO INCORRECT WHEN VALUE IN R1 
WAS LOADED INTO IT 

;BITS O-11 OF ALL PAR’S SHOULD BE READ/WRITE 
-TEST BY ROTATING A BIT THRU EACH PAR 
ALSO SHOWS THAT OUTPUT PATHS FROM PAR’S ARE OK 
“AND THAT EVERY PAR ADDRESS IS RESPONDED TO 
tEST3: 

LOOP3: 

SCOPE 
#KSTACK, SP 
PC, ORDER 

#2000 ICOUNT 
CLRALL 

aPART EE, 3 

thas, Ri 

s INT TIAL ee KERNEL STRCK POINTER 
CHECK TEST SEQUENCE + INIT SRC 

‘TEST NUMBER 
: TEST Be CUTS ul OF SEQUENC 
RESTORE ICOUN 
: INITIALIZE KT LI D REGISTERS 
:R3 POINTS TO TABLE OF PAR ADDRESSES 
:RO_IS COUNTER CF STATES LEFT TO TEST 
;PUT ADDRESS OF IST PAR IN SET IN Ri 
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001632 
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104405 
012706 

512702 

012700 
010095 
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906300 

003754 
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004767 
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995010 
COCO0l 

C19900 

C01900 
CL4S64 

013530 
301134 

0009!0 

o000c: 

1774C2 

001136 

1000 
4466 o

O
o
 

-
O
 

013432 

SEG 0031 

MOV #10,R2 :Re IS COUNTER OF PAR’S LEFT TO TEST IN SET 
LOCP3A: MOV 8: .R4 4 15 BIT SF PAR BEING TES’ED 
LOOP38: MOV RY: RI SET BIT IN >AQ 

CMP RY’ OR} -CHECK PAR 
SEQ +4 BRANCH IF OK 
HLT “PAR WHOSE ADDRESS IS IN Ri 

“FAILED WHEN THE VALUE IN R4 
“WAS LOADED INTO IT 

ASL RY 
“Mp RY #10000 
BNE Loopas 
CLR aR! 
TST (RI)+ : MOVE POINTER 
SOB Re, LOOP3A 
S08 RO, LOOP3 

;BITS 

TEST ALL PAR’S IN SET 
iT ST ALL 3 REGISTER SETS 

1-3, 8-14 OF ALL POR’S SHOULD BE _READ/WRITE 
BITS 5 4°57 AND 1S SHOULD ALWAYS BE ZERO 
*BIT 6 SHOULD BE ZERO IF POR IS WRITTEN 
SACTUAL CLEARING AND SETTING OF & TESTED LATER 
ALSO SHOWS THAT OUTPUT PATHS FROM POR’S ARE OK 
- AND THAT ERERY POR ADDRESS 1S RESPONDED TO 
TESTH: 

MOV SKSTACK, SP 
JSR PC, ORDER 

JSR 47 CLRALL 
MOV #PORTAB R3 

LOOPY: MOV (R3)+ Ri 
MOV #10,Re 

LOOPYA: MOV #1,R0 
LOOPYB: MOV RO’ RS 

BIC PDRM2 RS 
MOV RO, aR} 
CMP ari, RS 
BEG .+4 
HLT 

ASL RO 
Bcc LOOPYB 
CLR dR} 
TST (R1)+ 
SOB Re, LOOPYA 
CMP R3, #PDREND 
BLE LOOPY 

; INITIALIZE KERNEL STACK POINTER 
sCHEGK TEST SEQUENCE + INIT SRO 

ES MBE 
sTEST EXECUTED OUT OF SEQUENCE 
SINITIALIZE KT11-D REGISTERS 

;LOAD ADDRESS OF 1ST POR_IN STATE 
:USE Re AS_A_COUNTER OF POR‘'S 
-LEFT TO TEST 
:SETUP RO TO ROTATE A BIT THRJ 

iPS ab pon NS EXPECTED RESULTING CONTENTS OF POR 

;CHECK RESULTING CONTENTS OF POR 

:PDR WHOSE ADDRESS IS IN Rl 
WAS INCORRECT AFTER VALUE IN RC 
“WAS ai QAQED INTO IT 
-ROTATE BIT 
“BRANCH IF NOT DONE WITH THIS POR 
“IF DONE WITH THIS POR, CLEAR IT 
“MOVE POINTER TO ADDRESS NEXT POR 
:TEST ALL PDR’S IN THIS GROUP 
:TEST ALL 2 GROJPS OF PDRS-USER, KERNEL 

«NO DUAL ADDRESSING TEST FOR PAR’S AND POR‘S 
: SCOPE tESTS 

MOV SKSTACK, SP 
ISR PC, ORDER 

HLT 
JSR “7, CLRALL 

; INITIALIZE KERNEL STACK POINTER 
CHECK TEST SEQUENCE + INIT SRO 
:TEST NUMBER 
:TEST EXECUTED OUT OF SEQUENCE 
;CLEAR ALL PAR'S ANC POR'S 
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Cco1e40 012701 

001644 Oie70e 

001650 bier g3 
D01eS4 Ole77} 

2Cibbe O20e01 
OC1664 001406 
001666 O00S77¢ 

08:72 001403 
Od1674 154006 

001676 90f07e 

001706 022701 

001712 001492 
001714 9Q05C21 
0f1716 000752 

001720 912767 

O0017e6 104400 

901770 012702 
001774 Ole711 
002000 105011 

902010 104006 

O0¢0i2 012711 
OS¢916 105061 
ole0ee 022711 
002026 00140) 
002530 104006 

001034 

001034 

900049 
010421 

900000 

000009 

001132 

000100 

000010 
177777 

907409 

177777 
009001 
000377 

900000 

013642 

013616 

ae 09:10 PAGE le 

MOV 

LOPSAR: MOV 

LOPSB: CMP 

C 
CONTS: Gr 

DONESA: MOV 

-SHOW THAT BYTE 
TESTB: SCOPE 

LOOPE: MOV 

LOOPBA: MOV 

MO1 

SADRTAB,R1 

SADRTAB, Re 

#32. .R3 
#10421, a°R1) 

#ADREND,R1 

DONESA 
a(R1)+ 
LOPSAA 

#100, ICOUNT 

:R1 POINTS TO ADDRESS SF LOCATION 
sLQADED WITH 1 BIT SET IN EACH 4 BITS 
Ro USED AS A SOINTER TO CYCLE THRU 

“ALL OTHER ADDRESSES OF PAR/POR PAIR’S TO 
“CHECK FOR DUAL RODRESSING 
R32 USED AS A COUNTER 
"LOAD A PAR GR PDR - SET ONE BIT 
5 IN EACH PORTE (4 BITS PER CHIP) IF RvW 
“SKIP CHECKING THIS ADDRESS TO SEE IF 
IT’S A DUAL, SINCE IT WAS THE ONE LOADED 
: OTHERWISE LaeeR TO SEE IF THIS 
*REGISTER RESPONDEC TO THE ADDRESS 
[OF THE ONE LOADED AS A DUAL 
“BRANCH IF OK 
*DUAL ADDRESSING - ADDRESS POINTED 
-TO BY Re RESPONDED TO THE ADDRESS 
*POINTED TO BY Rl IN ar LEAST ONE 
-4 BIT SECTION (1 CHIP 
=REINITIALIZE FAULTY LOCATION 
“MOVE POINTER Re 
-CHECK ALL PAR’S AND PDR’S 
:TO SEE IF THEY RESPONDED TO THE 
-@DDRESS POINTED TO BY Ri 
“HAVE ALL ADDRESSES BEEN CHECKED 
*FOR DUALS? 
sYES - GO TO NEXT TEST 

- MOVE POINTER RI 
i AEC K TO SEE IF ANY OTHER ADDRESS 
;ALSO RESPONDS TO THE ADDRESS PCINTEC 
TO BY 
DROP THERATION COLNT 

ADDRESSING OF PAR’S WORKS FOR HIGH AND LOW BYTES 

BKSTACK, SP 
PC, ORDER 

#2000, ICOUNT 
4? CLRALL 
#PARTAB, R3 

1 
#7400, aR1 
+4 

1,dR1 
teats 
#377, OR} 
+4 

; INITIALIZE KERNEL STACK PCINTER 
:CHECK TEST SEGUENCE + INIT SRO 
;TEST NUMBER 
TEST EXECUTED OUT OF SEQUENCE 
RESTORE ITERATION COUNT 
INITIALIZE KT11-D REGIS7ERS 
:R3 POINTS TO TABLE OF PAR ADDRESSES 
:RO_IS COUNTER OF STATES LEFT TO "er 
:PUT ADDRESS OF 1ST PAR IN SET IN 
*Re IS COUNTER OF PAR’S LEFT T3 feet IN SET 
SET UP PAR BEING TESTED 
;CLEAR LOW BYTE OF PAR 
CHECK PAR 
:BRANCH IF OK 
:DATOB TO PAR WHOSE ADDRESS IS IN 
;R1 FAILED 
-SET UP PAR TO TEST HIGH BYTE 
CLEAR HIGH BYTE 
CHECK PAR 

;CATOB *O HIGH BYTE CF_PAR WHOSE 
:ADDRESS IS IN Rl FAILED 

SES OCie 
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092140 
902142 

002144 
002146 

O02e50 

27.2006. 

13-SEF-"é 

o25721 

OT? eek 

O77 5e6 

104400 

arts 

012711 

104006 

00S721 
077221 
0770eS 

LO44OC 
012706 

104006 

preg-7e 09:10 PAGE 13 
10:2 

000010 
177777 

077490 

177777 
305081 
cOco1E 

C010900 
014140 

000010 
000104 
J052Se 
001149 
oocode 

009010 

001140 
oocode 

000010 

013409 

TST (R1l)+ 
S08 Re, LOOPEA 
SOB RO, LOOPS 

-SHOW THAT BYTE ADDRESSING 
tEST7: SCCPE 

MOV SKSTACK, SP 
JSR PC, ORDER 

HLT 
JSR 47, >-RALL 
MOV #PORTAB, R3 
MOV $2, R0 

LOOP7: MOV (R3)+,R1 
MOV #10,Re 

LOOP7A: MOV #-1.aR1 
CLRB soa 
CMP #77400, aR! 
BEQ +4 
HLT 

MOV #-1,0R1 
CLRB -1¢R}) 
CMP #16, aR) 
BEO +4 
HLT 

TST (R13¢ 
0s} R2, LOOP7A 
SOB RO, LOOP7 

INIT SHOULD HAVE NO EFFECT ON PAR'S 
tESTI0: SCOPE 

MOV #KSTACK, SP 
JSR PC, ORDER 
10 
HLT 
MOV #10, ICOUNT 
CLR TSTLOF 
MOV #5252,R4 

TST10: MOV #PARTAB,R3 
MOV #2.RO 

LOOP1O: MOV (R3)+.R1 
MOV #10,Re 

LOPIOA: MOV RY (RI)+ 
SOB R2'LOPIOA 
50B RO; LOOPIO 
RESET 
MOV #PARTAB,R3 
MOV #2,R0 

LOP1OB: MOV (R3)+.R1 
MOV #10, Re 

LOPIOC: CMP RY aRi 
BEQ 44 
HLT 

NO1 

:MOVE PCINTER 
sTEST ALL PAR’S IN SET 
“TEST ALL 2 REGISTER SETS 

S WORKS FOR HIGH AND LOW BYTES 

‘INITIALIZE KERNEL STACK POINTER 
: GHECK TEST SEQUENCE + INIT SRO 
;TEST NUMBER 
TEST EXECUTED CUT OF SEQUENCE 
“INITIALIZE KT11-D REGISTERS 
*R3 POINTS TO TABLE _OF PCR ADDRESSES 
:RO IS COUNTER OF STATES LEFT “O "EST 
“PUT ADDRESS OF 1ST POR IN SE7 INTC Rl 
*R2 IS COUNTER OF FOR’S LEFT TO TEST IN SET 
“SET UP POR BEING TESTED 
-CLEAR LOW BYTE OF POR 
CHECK POR 
>BRANCH_IF OK 
: DATOB rs POR WHOSE ADRESS IS 
SIN Ri FAILED 
:SET UP POR TO TEST HIGH SYTE 
CLEAR HIGH BYTE 
“CHECK POR 

;DATOB TO HIGH BYTE OF POR WHOSE 
“ADDRESS JS _IN Rl FAILED 
:MOVE POINTER 
;TEST ALL PDR‘’S IN SET 
:TEST ALL 2 REGISTER SETS 

sINITIALIZE KERNEL STACK POINTER 
:CHECK TEST SEQUENCE + INIT SRO 
:TEST NUMBER ' 
;TEST EXECUTED OUT OF SEQUENCE 
:CROP ITERATION COUNT 

;COUNTER TO LOAD PAR’S 
*LOAD PAR WITH PATTERN 
“LOAD ALL_16 IN THIS SET 
INITIALIZE ALL 2 SETS 
ISSUE INIT 

sCOUNTER TO CHECK PAR‘S 
CHECK DATA 

sPAR WHCSE ADORESS IS _IN Rl 
WAS INCCRRECT AFTER INIT 

+ 

SES 0213 
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SR

 
R2

2 
8 

00fC14 

DOOTSE 
Jo2eS25 

009C:9 

TSTJOF: 
EXIT10: 

s INIT SHOULDN’ T 
TESTLI: Bore 

TSTil: 

LOOPLI: ! 

LOPLIR: ! 

LOP1i8: 

LOPIIC: 

TSTLIF: 
EXiT11: NOP 

SES 53: 

[R] t+ sMOVE POINTE 
R2.LOP10¢ TEST ALL & PAR'S IN THIS SEW 
RO‘ LOPIOg TEST ALL 2 RESISTER SETS 
TSt {OF fa eb PATTERNS wSED 
x1F10 
S*10F if ser aa 

82525, R4 *LOAD ote TTERN 
T6710 REPEAT fect Pare 2NC PATTERN 

CLEAR OR SET ANY OF THE RvW BITS IN THE POR’S 

skSTACK, SP sINITIALIZE KERNEL STACK POINTER 
PC, IRDER Cu Ck TEST SEQUENCE + INIT SRO 

NUNBER 
ISTLIF :TEST EXECUTED OUT OF SEQUENCE 

925012, R4 sLOAD PATTERN IN RY 
sPORTAS,R3 
se, RO 
(R3)+ RI 
810,Re sCOQUNTER TO LOAD POR’S 
RY, tRI}+ “LOAD POR Orta PATTERN 
R2-;LOPLIA ?LOAD ALL 9 IN THIS SET 
RO. LOOP! - INITIAL: cE ALL 2 SETS 

:ISSUE INIT 
sPORTAB. R2 
8 

gare R} 
810, R2 : COUNTER To CHECK POR’S 
RM oR *CHECK DATA 

sR WHOSE ADORESS IS aire 

RZ, LOPIIC ; eee ALL 8 POR'S IN THIS SET 
RO’ LOP118 ;TEST ALL 2 REGISTER SETS 
TStIIF : CHECK FOR BOTH PATTERNS USED 
EXIT11 IF DONE, GC TC_NEXT TES” 
TSTIIF -IF NOT, SET FLAG 
ce 404, Re :LOAD 2hD PATTERN 

+getk, THOT BE IS ONLY = 0 AND CANNOT BE LORDED 

BkSTACK, SP s INITIALIZE KERNEL STACK POINTER 
P2.ORCER CHECK TEST SEQUENCE + INIT SRO 

-TEST NUMBER 
-TEST EXECUTED OUT OF SEQUENCE 

w2000, 1S SUNT = RESTORE ETERG? ION COUNT 
g-! gSh: -TRY TO LORD S 
ase! 
+4 



12:28 

00406 

ant 

176266 

176264 

176244 
176236 

276224 

176214 
176206 

1762o4 

i7b2le 

012700 
176126 

i76116 

COe 
09:12 PAGE 15 

SE 

CONTAIN ADDRESS OF LAST FETCH Fee tied TURRESU ORE RACKED | i - SE SR sau sg 
testis: accre akSTACK, SP s INITIAL! TACK POINTER 

isn PC. ORDER cher TeSe Sati + INIT 

HLT sTEeT cai OUT OF SEQUENCE 
ACIS: MOV asre, Qi >PICK UP SR2 - SHOULD CONTAIN ACORESS 

st eA, Ri a THIS INSTRUCTION 

HT :SR2 DID NOT CONTAIN FETCH ACDRESS 
ADLSA: EIS sP1T15.3SRO ;SET NR ABORT 

cH #00138, aSR2 sCHECK IF SR2 FROZE 
> 

T :SRE NOT NOT BEING, DISABLED BY NR ABORT 
BIC 8B1T15, aSRO >CLEAR NR ABCR 

ADI3B: BIS s8IT14; aSRO -SET PL RooRy 

chp #00 138, OSRe :DID SR2 FREEZE 

HLT ° :SR2 NOT BEING. DISABLED BY PL ABCRT 
BIC 881714, aSR9 :CLEAR PL ABCR 

ADL3IC: BIS 881713, 0SRO0 >SET RO PoaoRT 

CHP #AD13C, SRE sDID SR2 FREEZE 
.* 

HLT -SR2 NOT BEING DISABLED SY RO ABORT 

sSHOW THAT DESTINATION ONLY RELOCATION DOESN'T RELOCATE AN INSTRUCTION 
FETCH (ONE CASE). AND THAT RESET CLEARS SRO<@> 
3AND TURNS OFF DESTINATION ONLY RELOCATION 
“JF THAT MUCH WORKS, YOU'LL GET THRU TO THE NEXT TEST 
tEsTI4: SCOPE 

ekSTACK, SP sINITIALIZE KERNEL STACK POINTER 
13h PC, ORDER : CHECK teen SEQUENCE + INIT SRO 

HLT :TEST EXECUTED OUT OF SEQUENCE 
JSR 47, CLRALL :THIS TEST SHOULDN'T GO THRU ANY PAR-PDR PAIE'S 

:50 MAKE THEM ALL GIVE NON-RESIDENT 
3 AND PAGE LENGTH ERRORS IF ACCESSED 

MOV $1006 , aKPDRO 2 BLOCKS OF KERNEL PDORO MUST SE MAPPED 
To ALLOW TRAPS AND ABORTS 

MOV #iC ICQUNT SOROP THE ITERATION COUNT 
MOV #400, 3 :TURN C: DESTINATION ONLY RELOCATION 
RESET *SHOULD CLEAR DEST ONLY BIT. AND A 

:SOLID PLACE TO START 
;]F THE FETCH IS RELOCATED 
sTHIS WILL GIVE A PL ABORT 

BIT #400, 8SRO IF rahe STILL_ON, THIS SHCULD CAUSE 
BEQ . 
Ee Te Rt oN Na ER ore BIY 8 OF SRO READS 

“AS STILL SET OR ANOTHER BIT IS INCORRECT 
SIF KTII-0 IS ON, NC_NR OR SL ABORT 
SOCCURRED AND RESET FAILED 70 TURN KTLI-C OFF 
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178206 

000400 

Oleie4 

*-76 09: 

Cleb26 

176140 
17bilé 

17603C 

176302 

1766e6 

176900 

175706 

175670 

10 PAGE 16 
SES 30:6 

CLR asRc 

sSHOW THAT DESTINATION ONLY RELOCATION DOESN’? RELSCATE THE SCURCE 
{AOCRESS AND DOES RELOCATE THE DESTINATISN 
tESTIS: SCOPE 

v eKSTACK, SP sINITI@LIZE KERNEL STACK POINTER 
J PC, ORDER : CHESK TEST SEQUENCE + INIT SRC 
i :TEST NUMBER 
HLT “TEST EXECUTED OUT OF SEQUENCE 
nov 810, TEQUNT ;KEEP THE NUMBER OF LOOPS COWN 

MOV 81 IKPGRS sCFFSET KERNEL PAR/POR PAIR O ONE BLOCK FROM BAN 
MOV 877406, aKPORS 
MOV @DATAIE. RL OAD A BANK O ADDRESS 
MOV #400, 35RD STURN ON DESTINATION ONLY RELOCATION 
ct aR. dR] :THIS TEST WILL FAIL IF BOTH ARE 
BNE =RE_OCATED OR BOTH ARE NOT RELOCATED 

sf >SOURCE AND DESTINATION BOTH ADDRESSED SAME LOCA 
RESET > TURN OFF DESTINATION-CNLY PELOCATION 
MOV s2ATAIb- 490, Ri "LOAD DESTINATION ADDRESS MINUS RELOCATION FACTO 
MOV CAT LOAD SOURCE ADDRESS 
MOV s40C Ale ane :TURN ON DESTINATION-ONLY RELOCATION 
C aRe, aR! USE SAME INSTRUCTION ANO ADCRESS 
BEQ +4 “MODES AS BEFORE 
HALT SOESTINATION NOT RELOCATED OR INCORRECTLY 

SRELOCATED OR SOURCE RELOCATED 
RESET , TURN OFF RELOCATION 

+ B 
DATAIE: 132465 
;SHOW THAT A DATO OF 0 TO BIT B, SRO THRU KERNEL PAGE 7 WILL 
“CLEAR THE DESTINATION ONLY RELOCATION BIT AND TURN OFF DESTINATION ONLY RELOCATION 
tESTIG: SCOPE 

akSTACK, SP s INITIALIZE KERNEL STACK POINTER 
z PC, ORDER “CHECK TEST SEGUENCE + INIT SRC 
16 :TEST NUMBER 
HLT TEST EXECUTED OUT OF SEQUENCE 
JSR “7, CLRALL INITIALIZE 
MOV 81, aKPARO ;MAP KERNEL PAR-POR PAIR CO 

TO BANK 0 OFFSET BY 1 PAGE 
MOV #77406, AKPORO [USED TO PROVE KT11-D IS 

‘TURNED OFF AFTER CLEARING BIT 8, SRO 
MOV sOATALG.RI SETUP RY TO REFERENCE KERNEL PRA BER PAIR C 
JSR PC KERN? "MAP KERNEL PAR’POR 7 TO EXT BANK 
MOV sri, Re >SETUP R2 TO ADDRESS SRO 
MOV S006 Sgro :TURN ON DESTINATION ONLY RELOCATION 
CLR aRe “CLEAR SRO THRU KERNEL PAR/POR PAIR? 
CMP dR1, ORL :SHOW THAT KTLI-D IS OFF 
BEG +4 
HALT sKT11-0 STILL 0 
BIT #400, SRO :SHCW THAT BIT 5. SRO IS NCW ZERC 

¢ 

HLT sDESTINATION ONLY RELOCATION. BIT IS STILL ON 
RESET MAKE SURE THAT KTLI-D IS 0 

;SHOW THAT A DATO OF O TO BIT 8 SRO. Tal USER PAGE 7 
:kILL TURN OFF CESTINATION - ONLY PAGING 

JSR %?  CLRALL sINITIALLY CLEAR ALL PAR-POR PAIRS 
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175400 

CO°076 
000200 
000177 
o00001 

E02 
-76 39:12 AcE 17 

175752 MoV 81, aUPARC :“@P USER CTS 
i7S6Se MCV cae 406, JUPDRO :BRNK O OFFSE’ BY 1 P 

MOV TAL Ber “SETUP RI TC REFERENCE. ar roe c 
175676 MOV e706, urn MAP USER 7 TC 7 

pnsess HOV "ee ‘EETUP RE 19 ADDRESS SRC 
L?rre MOV sree aePs ‘abt MO 8 AepR 
175652 MOV 8400, Oost > TURN ON DESTINATION - CNLY PAGING 

CLR aRe "CLEAR SRO THRU USER ASP? 
sf oR] . ORL :SHOW THAT KT1I-D IS OFF 

iP) . 

BR sRELOCATION STILL ON 

: SOW THAT ALL PAGE BOUNDARY REFERENCES REFERENCE THE CORRECT PAR 
ND RELOCATE CORRECTLY 

DESTINATION - ONLY PAGING 
‘AAP ALL PARVPDR PAIR’S RESIDENT READ WRITE 

: Rc - POINTS 70 THE ADDRESS OF THE CURRENT PAR IN THE ACORESS TABLE 
: Ri - CONTAINS VIRTUAL ADDRESS BEING USED TO REFERENCE START OF PASE 
: R - CONTAINS VIRTUAL ACDRESS BEING USED TO REFERENCE END OF PAGE 

: RY 
testy? RS pe - USED TO REFERENCE SRD TO TURN OFF DESTINATION ONLY PAGING 

MOV SKSTACK, SP sINITI 43 KERNEL STACK POINTER 
JSR PC ORDER i CHECK EST SEQUENCE + INI? SRO 
1? : TEST NUMBER 
HLT : TEST EXECUTED OUT OF SEQUENCE 
JSR 2. CLRALL INITIALIZE 
JSR RWALL ;MAKE ALL PAR/PDR PRIR’S RW, BANK C 

178672 MOV salorane SAVEA :SAVE CONTENTS OF LOCATIONS tO BE ustcr 
175866 MOV 3817776, SAVER 
017709 MOV #123456, 0817709 -SET UP LOCATIONS TO BE REFERENCED 
017776 MOV #134567 3817776 

MOV #K123,R3 
MOV #K134! RY 

Cleeve HOV #100 {COUNT : CHANGE ITERATION COUNT 
ra 8 ’ G t 

MOV Betaee a8 ‘ete of eek EE ack POINTER 
CLR :RETURN TO KERNEL 

175602 MOV at STAPNT 331 UP TO REFERENCE SIarE TABLE 
STA"20: MOV ?PICk UP ADDRESS OF SARTO 

ADD #20 RO :ADDRESS TABLE FCR NEW STATE 
175564 ADD 2, STAP ; 
177776 MOV aeRO dePs -SET UP NEW STATE 
175550 ADD 82, STAPAT 
i7S544 MOV rete AGE 5 :SET UP COUNTER OF ASR'S LEFT TC_TEST 
o0b16 MOV B00, 16¢RO) -SET UP SEGMENTED REFERENCE TG SRC, 

Hoy SRO USED TO TURN DESTINATION - ONLY PAGING OFF 

MOV RL Re 
175S36 PAG2O: MOV #128. BLOCKS -SET UP BLOCK CGUNT 
ococoo MOV 8177, (RO) :SET UP PAR 
176592 CMP #1 PAGES “TS THIS PAGE 7° WAS JSED 

:FOR REFERENCE 19 SRO. 

SEs 30:7 



' COe"A.o MACYIL 27.2 
ck TAC. “FL 13- 

Co34S4 a 

O7-0c” 
10:28 

176543 

-7% 09:10 PAGE 18 

BNE B. KG 
177776 MOV d-2 RC: 

BIC soot RS 
175326 BLK20: MOV 8450. aSRC 

MP ang. aR] 
BEG 
HALT 
MP aR, aR2 
BEQ, + 
HAL 
CLR ars 
DEC iRO) 
ADD #:00,R1 
ADD 8190 
DE? BLOCKS 
BNE B.K20 
CLR a<RO) 
DEC PAGES 
BE END29 
TST (RO)+ 
BR PaG2O 

f011s2@ ENDeD: CMP STAPNT, sSTAEND 
BLE TAT 
CLR aaPs 
CLR aSRO 

017700 MOV SAVEA, #17700 
017776 MOV SAVEB, #17776 
175346 MOV KTSTA’ IKTVEC 

CLR aKTSTA 

;SHOW THAT THE INSTRUCT IONS USED IN THE 
>DESTINATION ONLY RELOCATION 
tESTOO: SCOPE 

MOV 8KSTACK, SP 
JSR PC, ORDER 
20 
HLT 

011722 MOV #2000, ICOUNT 
JSR 47, CLRALL 

175234 MOV 81" SKPARO 
175206 MOV 877406 , JKPDRO 

JSR PC, KERN? 
MOV SRO,RI1 
MOV DSTCLA-100,-(SP) 
MOV DST21B-100,-(SP) 
MOV Dstelc- 100; -(5P) 
CLR DSTe1A 

re MOY swat berets 
I 420 MOV e4a0 ee 
OC3E42 CMP n176843, 3#AD21A-100 

ADelA=. -4 
BEG +4 
HLT 

FOe 

sf _NOr BER NCH 
St* UP PASE & FCP REFERENCES 75 

€ SPt "HO, PARLESR BareE tN? ? Ee ms 13 © 

SE 

57s 
SFC 

i SOR ON DESTINATION ONLY PAGING 
CK BOTTCM PAGE BOUNDARY 

;RELOCATION FAILED 
CK UPPER PAGE SO UNDARY 

;RELOCATION FAILED 
STURN OFF KTL1-0 
;MAP PAR 1 PAGE LOWER 
:SET_UP Rt AND ence °° REFERENCE 
NEXT VIRTUAL P 
:DECREMENT COUNT OF PAGES LEFT 
:BRANCH IF NOT CONE WITH THIS PAR/POR PAIR 

;DECREMENT COUNT OF PAR-POR PAIR’S LEFT 
:BRANCH IF ALL PAR/POR PAIRS IN THIS STATE CONE 
:MOVE ADDRESS TABLE POINTER 

:CHECK FOR RRANEH STATES TESTEC 
IF NOT 
IF DONE, ORE INTIALIZE 

NEXT TEST RELOCATE CORRECTLY IN 

; INITIALIZE KERNEL STACK POINTER 
:CHECK TEST SEQUENCE + INIT SRO 
:TEST NUMBER 
;TEST EXECUTED OUT OF SEQUENCE 
RESTORE ITERATION COUNT 
;CLEAR ALL _KT11-D REGISTERS 
;OFFSET KERNEL I-SPACE PAGE 9 
:BY 1 BLOCK FROM BANK 0 
: MAP " (ERNEL PAR,’POR 7 TO EXT BANK 
:SETUP R1 TO REFERENCE SRO 

: INITIALIZE LOCATIONS TO BE 
;WRITTEN INTO 

;TURN ON DESTINATION - ONLY RELOCATION 
:COMPARE THE CONTENTS OF AD21A 
:WITH ITSELF, RELOCATED THRU KERNEL 0 

;DESTINATION - ONLY RELOCATION FAILED 
:7G RELOCATE ONLY THE LAST CALCULATION 
OF THE CMP INSTRUCTION 

~ mme 

db wwe 



GOe 
+ Dexva.c MACYII 27.2 07-07-78 99:19 PAGE 19 

10:28 , DBRTAC.P11 © 13-SEP-" 
432 023654 #165432, JeAC218-109 COsS2 42g7F 185432 T0385 cee! 

QC3760 001421 BE 4 
303762 4104206 HL 

SOIR O:2797 OrT71: 20I7SE MOV s-877711,a8DSTZIA-100 
37, of? 5ooobe HR AGEN 
Se feeds? Ses"be ¢L aaDSTZ1C-100 
he Be? gc771: oocoM Se Seerilpstaia 
Sarvs Beruky BEQ a 
S6a574 354006 HL? 
SO4S:6 OST? JOCTE TST - DST2IB 
BoeSee OCLC! 3M 
ara ors a fa HL? 
D102 922767 «7THND cooe ¢ 8177400, DST21¢ 
elena; Mao eae a BES wo 
Sous3e | 154256 HL 
DOMINO O:2BET L777 MCV = ( SP}, DST215-199 
ceva ieee? 777s mv 6 (5P)+/867818-100 
eoteS0  Clebe? 17 Ce MOV ( Pie ST23A-190 
FE8554 C0434 x1Ta! 
3o455e 905¢5¢ S721A: 
28 Be sue 
aRises | Besse Bele: bs7218-100 
Sis566 CTRNE ExIT2i: 

i 
XiT 
TE LOCAT! S - CHECK CORRECT PROPAGATION OF CARRY, AND CORRECT 
to epyF PAB Pech poset ore . 

; COMPARE te CONTENTS OF ADE1B 
sWITH ITSELF, RELOCATED THRU KERNEL 9 

PES RAL NATIO Y RELOCATION 
AILED cELOC E ONLY THE FINAL 

cA ut atio N OF THE CMPB INSTRUCTION 
CUTE REMAINING INSTRUCTIONS 

;TURN OFF KT11-D 
;CHECK LOCATION ADDRESSED BY MOV 

sMOV INSTRUCTION FAILED TO RELOCATE 
ONLY THE FINAL ADDRESS CALCULATION 
;CHECK LOCATION AODRESSED BY CLR 

;CLR_ INSTRUCTION FAILED TO RELOCATE 
:CORRECTLY IN DESTINATION - ONLY RELOCATION 
;CHECK LOCATION AODRESSED BY CLRB 

;CLRB_ INSTRUCTION FAILED TO RELOCATE 
:CORRECTLY IN DESTINATION - ONLY RELOCATION 
RESTORE LOCATIONS IN CASE OF ERROR 

COMBINATION FOR EACH BIT POSITION 
J5E "DESTINATION - ONLY RELOCATION, KERNEL 

vo -E 
i SHE K THE 

ITING INTO THE LOCATICN 
ARY VALJE 

+6575: 
MOV sx STACK SP 
JSR PC. ORDER 
2} 
HLT 
3 47 ,CLRALL 
MOY #77406, aKPDRC 
nov 877408, sPOR 

= CHECK VIRTUAL BOGRES 
jRE-Event 10 THe 

oo7232 212777 007777 174756 acy 
zeviaG Ciera? S3cca0 177 mov = waggod gars. 
sowed (312777 SEO4OS | L7HESS MOY #400, ISRO 
wowsS4 i2e737 3CoceS = te20577 MPR 8&0, 3820077 

Y ING T NECESSARY VALUE’ IN KERNEL PAR 1 
8 a Sid fre” VIRTUAL ADDRESS BEF ERENCE TC KERNEL PAR 1 

RESILTING NBHVeT ORL ADDRESS BY READING THE 

WITH THE SECONO 

CONTENTS OF THE LOCATION, 

ees Ema pets INCLUDES CHECKS OF ADDRESS WRAP AROUND 

s INITIALIZE KERNEL STACK POINTER 
: CHECK TEST SEQUENCE + INIT SRO 
: TEST NUMBER 
TEST EXECUTED OUT OF SEQUENCE 
‘CLEAR ALL KTLI-D REGISTERS 
"MAP KERNEL 0 70 Bah 0, 4K, RW 
:MAKE KERNEL 1 
>MAP KERNEL PAR. SPOR 4 70 EXT BANK 

oof Fa fooeD TO PAR OF -i <FOR BIT POSITIONS 

;SEY PAR TO -1 
SET UP LOCATION TC BE REFERENCED 
;TURN GN DESTINATION - ONLY PAGING 
:CHECK HISH BYTE OF RESJLTING ADDRESS © 



ne 
ata) « N) 

i PN 

wat TEL: 
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004390 
094306 

OO4234 
094322 

904330 

OSE 

904374 
304402 

See 

174672 
l2eSeSe2 

09 
! 
é 

0377 ie 
174544 
017712 

174526 

007777 
034343 

909400 
034343 

000002 
174460 
o0d00e 

174440 

ooooce 

007601 
043434 

174610 
900009 

174502 
020190 

920100 

900990 

ooocog 

174514 
000000 

ERScca: 

CNTeeB: 

ERRO2B: 

CNT2eC: 

ERRee2c: 

CNT2eD: 

CLR 

;CHECK VIRTUAL ADDRESS OF 1 

lok antisites tial 

¢ o
-
 

© 
@
s
e
0
e
0
r
m
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oN” 225 
oSRO 

aaPs 

nesses, Oea7712 

CNTe2C 
aSRO 

DS - REFESENCED “HR. SHR /PCR PRIS . 
BSANCH ON Faro 
:CAER® PR 77r?r? THRL ERNE. } 
STURN CFF ¥T11 
sCHECK TC SEE IP COPRECT LOCATIC' 
;WaS REFERENCED 
ZRELOCR™ ION FRILED 
°3C TO NEXT CHECK 
:TURN OFF KTLI-C 
= RELOCATION FAILED IN THE COMPARE 
AT LOCATION ADR22R 
*REINI® IALIZE PROCESSOR STATS 

CK VIRTUAL ADDRESS OF -1 ADCED TO PAR SF O (VALUES FOR BIT 
‘84 TTTONS SRELEVANT TO THE ADDERS ONLY). 

#125252, as8DESTAD 

RESULT SHOULD BE PA 17712 
;SET PAR Q TG 
: LOAD PRYOTEAL LOCATION TO BE REFERENCE 
ADDRESS 17712 
: TURN ON DESTINATION -_ONLY PAGING 
"RELOCATE THRU KERNEL PAR/POR PAIRI 
;BRANCH ON FAILURE 
: CLEAR THRU KERNEL PAR/POR PAIRI 
STURN OFF 1-0 
CHECK TO Sue IF CORRECT LOCATION 
WAS CLEARED 
RELOCATION FAILED 
-G0_ TO NEXT CHECK 
STURN OFF KT1I-D 
:RELOCATION FAILED IN THE COMPARE 
3AT LOCATION ADR22B 

(BIT 6) BORE EO TO PAR OF -1 
>RESULTING PHYSICAL RBDRESS SHOULD BE ZERO 
“NOTE THAT THIS IS A CHECK OF ADDRESS WRAP AROUND 
HOV 

3 CHECK VIRTUAL ADDRESS OF -1 ‘BITS 
SET, BUT THEY DON’ ; (PLUS HIGH BITS 

“RESULTING PHYSICAL ADDRESS SHOULD ge ZERO 
hoy 
MOV 

#7777, JKPAR 
#34343, 380 

SRO 
#39943 3920100 

ERR22C 
#2,3%20100 
aSRO 
#2, 980 
+4 

CNT2eD 
JSRO 

#2,080 

#7601, IKPARI 
#43434, 380 

;SET UP PAR TO - 
-SET UP_A VALUE tN LOCATION TO 
BE REFERENCED (0) 
TURN ON DESTINATION- ONLY PAS! MB ac 
sEFFECTIVELY ADDS 1 TO PAR AGORESS 
:TO GET PHYSICAL ADDRESS OF 0 
;BRANCH ON FAILURE 
WRITE SAME LOCATION 
TURN OFF KTI1-0 
=CHECK LOCATION WHICH SHOULD HAVE 
“BEEN REFERENCED 
RELOCATION FAILED WHEN WRITING PA C 
:G0_TO NEXT CHECK 
:TURN OFF KTL1-D 
RELOCATION FAILED IN THE COMPARE 
;AT LOCATION ADR22C 

-12) ADDED TO PAR OF 
ALTER CARRY CONDITION TESTED FOR) 

T UP PAR TO 1, WITH HIGH BITS SET 
“SET UP A VALUE IN LOCATION TO 

c 

ses S “ns 



couse 
Auych 
Re44ES 
SRuyey 

094550 
9245Sc 
OS4S56 

codESS 

OO4SE4 
DO4SEE 
004572 
O04S76 
204600 
O04E02 
04610 
CO4S14 
C4622 
304630 
004634 
DO4E42 

002.401 
154096 
ata 
ale ebe 
104006 

012737 

1o4658 

Ciet37 

104400 

012777 

900400 
O43434 

090002 
174364 
COoo5e 

174344 

go0032 

097777 
917676 

076767 
000400 
000175 

037777 
174266 
000367 

174246 

517676 

afafatarayt 

174406 
037700 

037700 

300063 

090090 

174420 

017676 
174306 
027777 

C17676 

ERReeo: 

CNT22E: 

ERR2cE: 

ENDecE: 

I0e 
206° Or-0C7%-7& 09:10 PAGE 21 

~SEP-"E 10:28 

sBE REFERENCES (0) 
“TURN ON DESTINATION-CNLY PAGING 
“ALL HIGH BITS OF VA ARE :. ACDED TS 
"A ONE IN LOWEST BIT OF Pak TC PRO PAGATE 
“CARRY - oRezUL TING PHYSICAL ADDRESS C 

MOV 8400, aSRO 
CHP 843434, 9837760 

BNE B20 :BRGNCH. 0 FATLUR 
MOV ERR 3837700 “WRIT SANE LOCATION 
SLR ask :TURN OFF KTII-D 
CMP 82,089 :CHECK LOCATION WHICH SHOULD HAVE 
aEG ‘4 BEEN REFERENCED 

HLT sRELOCATION FAILED WHEN WRITING PAG 
BR CNT 22E :GO TO NEXT CHECK 
CLR aSRO : TURN OFF KT11-0 
HLT RELOCAT ON FAILED IN THE COMPARE 

LOCATION ADR22D 
MOV 82,080 ‘RESTORE LOCATION REFERENCED 

sCHECK VIRTUAL ADORESS -1 ADDED TO PAR OF -1 
*SHOULD GIVE RESULTING PA 17677 
“NOTE THAT THIS IS A CASE OF ADDRESS WRAP BROUNO 
Kov #7777. aKPARI :SET UP PAR TO - 
MOV 3817676, -(SP) :SAVE CONTENTS oF LOCATION TC BE 

: REFERENCED 
MOV #76767, d817676 LOAD LOCATION TO BE REFERENCED 
MOV #400. a5R0 :TURN ON DESTINATICN-ONLY PAGING 
CMPR 2 8175.837777 *READ LOCATION (VA=-1, PAR=- 

>SHOULD GIVE PA 17677° (THRU KERNEL PAR! 
BNE ERR22£ =BRANCH ON FAILURE 
CLRB = 837777 “WRITE SAME LOCATION 
CLR JSRO “TURN OFF KTI1-D 
CMP $367, 2817676 *CHECK TO SEE IF CORRECT LOCATION 
BEQ +4 “WAS CLEARED (HIGH BYTE) 
HLT RELOCATION FAILED WHEN CLEARING 

:PHYSICAL ADDRESS 17667 (THRU 
BR ENDecE :KERNEL PARI) 
CLR aSRO :TURN OFF KT11-0 
HLT RELOCATION FAILED IN THE COMPARE AT 

:LOCATION ADR2CE 
MOV (SP)+, 017676 RESTORE LOCATION REFERENCED 

*SHOW THAT SETTING SRO<O>) TURNS ON FULL RELOCATION 
:SHOW THAT ALL_ADDRESS CALCULATIONS ARE 
“SHOW THAT INIT CLEARS SRO<O> AND Tu 

RELOCATED 
RNS OFF RELOCATION 

tEST22: SCOPE 
MOV #KSTACK, SP s INITIALIZE KERNEL STACK POINTER 
JSR PC, ORDER *CHECK TEST SEQUENCE + INIT SRO 
22 ?TEST NUMBER 
HLT “TEST EXECUTED OUT OF SEQUENCE 
MOV $10, ICOUNT :DRCP ITERATION COUN 
JSR 47, SLRALL INITIALLY CLEAR ALL. Tertt-p REGISTERS 
MOV #1 / JKPARO :MAP KERNEL PAGE OT 
MOV 477405 JKPORO “BANK O OFFSET SY 1 BLOCK 
JSR ERN7 ;MAP_KERNEL PAR “POR ? TO EXT BAN 
MOV Ebene DESTAL tINITIALIZE LOCATION TO BE REFERENCED 
MOY #1. aSR0 TURN ON RELOCATION 

SE 
- =e 

@ waebe 



| QBKTALD MACY 
cea TAC FLL 

24766 
304770 

904772 
oot? 7' 
025000 

2~. 3006 
i3- SEP-"6 

309008 

009099 
COCO 
900300 
032777 

301401 
.04006 

025977 
000432 
034753 
C¢2737 

C149) 
ocoace 

099005 
ites 
009777 
pod240 

104400 

003401 
104006 

990433 

awLAne 
me 

19:2 

9c000i 

052525 

011340 
000001 

000001 

000001 

174132 

~i7ble 

010sSe2 

1740E4 
174036 

173754 

173734 

173646 

ADCe3: 

JO0e2 
r-76 09:10 PAGE 22 

BIT 81, 9SRO 
SEQ iw 
HLT 

cf aSRO 

3410 
CMP 52525, QaDESTAD-100 

BEQ +4 

RESET 
HAL T 
BR 

EXITe3: NOP 

>SHOW THAT A DATO OF O TO SRO<O> WILL CLEAR SRO<O> AND 
> TURN OFF RELOCATION 
tEST23: SCOPE 

ADDe4: 

MOV SKSTACK, SP 
ISR PC, ORDER 
23 
HLT 
MOV #2000 ICOUNT 
JSR , CLRALL 
MOV aKPARD 
MOV tL ake aKPORO 
ISR PC, KERN? 
MOV #1, aSRO 

BIT #1, SRO 
BEQ +4 

BR EXIT24 

- =ADDL4+100 
BIC $1, 2SRO0 

HALT 
RESET 

sWITH RELOCATION ON, S4CULD FETCH 
sFROM AE BLOCK ABOVE’ THIS 
3( 

sWHEN KT11-D IS TURNED OFF, NEXT 
sFETCH SHOULD BE FROM HERE - 
“CHECK BIT O, SRO 
*KT11-D OFF “but SRO<O> STILL SET 
AFTER AN INIT 

sWHEN KT11-D IS TURNED ON, NEXT 
; INSTRUCTION EXECUTED SHOULD 
"BE HERE - CK RELOCATION OF SOURCE 
:AND DESTINATION CALCULATIONS 
*RELOCATION FAILED IN A SOUPCE OR 
-DESTINATION ADCRESS CALCULATION 
WITH FULL RELOCATION ON (SRO‘9>SET) 
:ISSUE INIT TO TURN OFF KTII-D 
SINIT DIDN’T TURN OFF KTL!-D 

sINITIALIZE KERNEL STACK POINTER 
“CHECK TEST SEQUENCE + INI? SRO 
“TEST NUMBER 
-TEST EXECUTED OUT OF SEGUENCE 
?RESTORE ITERATION COUNT 
: INITIALLY CLEAR ALL KTI1-D REGISTERS 
“MAP KERNEL PAGE O TO 
BANK O OFFSET BY 1 BLOCK 
“MAP KERNEL PAR- POR ? TO EXT BANK 
:TURN ON KTLI-D 
“WHEN KT11-D IS TURNED ON SHCULE 
?FETCH FROM THIS ACORESS PLUS 
-ONE BLOCK CADD24A) 

‘orang KT11-D IS TURNED OFF, CHECK 

:KT11-D_OFF BUT SRO‘O> STILL 
:SET AFTER A BIC #1,aSRO0 

> WHEN Ke Ee 3 TURNED ON, SHOULD 
sRELOCATE FETCH TO HERE -’ TURN 
: OFF KT11-6 VIA BIC OF SRO<C> 
*KT11-D STILL RELOCATING AFTER 
BIC OF SRO<O> 
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Cosibe §=JcOr7? BR 
OCS1E4 DoC240 cATT24: NOP 

:SHOW THAT _A_ REFERENCE 1) 8 NRE Rg DENT PA 
sWILL ABORT TO THE KTI1- ABORT 

“THE CORRECT VALUES, AS ARE KPDORO AND KPORI 
:SHOW THAT BIT 1S GF SRO CAN BE CLEARED 
:SHOW THAT SR2 IS READ ONLY 

G 
CTOR AOCRESS (250; 

SWITH BIT 15 OF SRO SET. SRO AND SRe ARE CHECKEC FOR 

ee+ cess 
wed eels 

OO5:66 304409 TEST24: SCOPE . . 
005170 012796 oc1000 MOV 8KSTACK, SP sINITIALIZE KERNEL STACK PCINTER 
005174 094767 O11116 JSR PC, ORDER CHECK TEST SEQUENCE + INI™ SRC 
055200 od0ce4 24 TEST NUMBER 
095202 104006 HLT TEST EXECUTED OUT OF SEIUENCE 
005204 084767 010062 JSR “7 ,CLRALL CLEAR ALL KT11-0 REGISTERS 
995210 012777 O77406 173656 MOV #77408 aKPDRO ;MAP KERNEL O TO BANK 0, Fly He 
005216 O04767 011160 JSR ERN7 :MAP KERNEL PAR/PDR 7? TO ext BANK 
O0Se22 012777 005256 173734 MOV eiites, akTVEC ;SETUP RETURN VECTOR 
005€30 908077 173732 CLR 
005234 O12e704 o20000 MOV ¥e0800, RY USE RH TO, REFERENCE NR KERNEL } 
005240 065277 173560 INC aSRO TURN ON KTL1-0 
005244 005724 ADRES: TST (RY) + REFERENCE NR KERNEL ! 
055246 00000 ADR25A: HALT :SHOULD HAVE ABORTED ALREADY 
905250 005077 173550 CLR  § aSRO STURN OFF KT11-D 
055254 a0044e BR . DON2S 
005256 017701 173542 INT2S: MOV SRO, R1 ;SAVE CONTENTS OF SRO 
O0Se62 005377 173536 DEC asRO TURN OFF KT11-D 
OOSSE& 022701 100003 CMP #100003, R1 : CHECK SAVED CONTENTS OF SRO 
a0se7e O014ol BEQ .+4 
095274 104006 HLT ;SRO_INCORRECT AFTER NR ABORT 

:(SEE SAVED CONTENTS IN Al) 
Q05276 022777 O05244 173526 CMP ADRES, ISR2 CK SRe 
905304 01401 BEG +4 
005306 10400E HLT ;R2 INCORRECT-SHOULD CONTAIN ADDRESS 

OF LAST FETCH BEFORE THE ASORT 
005310 005077 173516 CLR  aSRe sTRY TO WRITE INTO SRe 
095214 922777 O05244 173510 CMP BAOR2S , aSR2 ;SR2 SHOULD BE READ ONLY 
O0S322 00140! BEQ +4 
005324 104006 HLT ;SR2 NOT READ ONLY 
005326 022777 077506 :73540 MP #77506 , AaKPORO 
005334 O0140! BEQ +4 
005336 104006 HLT sKERNEL PDR O INCORRECT 

3M BIT SHOULD HAVE BEEN SET BY THE STACK WRITE 
005340 905777 173532 TST SKPORI 
005244 901491 BEG +4 
00534 104006 HLT KERNEL POR_1 INCORRECT 
005350 O2l627 oCse46 CMP (Rb), #ADR2SA :CHECK VALUE PUSHED ON STACK 
095354 90140! BEQ +4 
005256 104006 HLT ; INCORRECT VALUE ON STACK 
005360 O22b26 CMP (R6)+, (RE)+ RESTORE STACK 
095362 005077 173600 CON2S: CLR = aKTSTA CHANGE TRAP VECTOR 70 CAUSE A 
005366 016777 173574 173570 MOV _KTSTA, aK TVEC sHALT ON A FALSE T 

;SHOW THAT WRITING A PAGE WILL SET THE W BIT IN THE CORRESPONDING 
POR, AND THAT NO OTHER W BITS séT AT THE SAME TIME 
:SHOM THAT WRITING THE PDR (VIA A DATO) WILL CLEAR THE W BIT 



LOe 
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SINCE THIS IS DONE FOR ALL POR’S, THIS IS ALSC 
TA TEST OF INDIRECT ADDRESSING (VIA A VIRTUAL ADDRESS: SF THE POR’S 

9es374 104400 tESTOS: SCOPE 
905376 O1e706 001000 MOV BKSTACK, SP sINITIALIZE KERNEL STACK POINTER 
906402 O04767 910710 JSR PC, ORDER :CHECK TEST SEQUENCE + INIT SPC 
C9S40 op002s 25 “TEST NUMBER 
395410 104006 HLT “TEST EXECUTED GUT OF SEQUENCE 
505412 Olev67 ooowoo 10150 MOV #400, ICOUNT ‘LOAD ITERATION COUN 
NAEySQ «OOs7E7 CO7E72 JSR 47, RUALL “MAP ALL PAR/POR See S 4K, BANK C, Ri 
O054a4 904767 910752 JSR PC’ KERN? “MAP KERNEL PAR/PDR 7 TO EXT BANK 
005430 012777 907600 173434 MOV 87600, QUPAR? “MAP USER 7 TC EXTERNAL BANK 
005436 012737 140000 177776 MOV #140000, asPS :SET MODE TO USER 
ocs444 912706 oo0400 MOV SUSTACK; RE :SET UP USER STACK 
9054S0 005037 177776 CLR aePs -REINITIALIZE STATUS TO nERNEL MODE 
005454 012704 0010934 MOV #ADRTAB, RY 
N05460 012705 oOO0010 LOP31A: MOV -LOAD R4 WITH ADDRESS OF ADR TABLE 
905464 022734 077406 LOP31B: CMP r77ie, acR4)+ -INIT COUNTER OF POR’S LEFT TO CHECK 
905470 00140) BEQ ‘CHECK ALL PDR W BITS BITS CLEAR 
005472 104006 HLT ; POR INCORRECT - W BIT SET CR ANOTHER 

"BIT INCORRECT IN PDR WHOSE RODRESS 
005474 077505 SOB RS LOP3i8 ;1 IN THE LOCATION POINTED TO BY R 
005476 062704 op00z0 ADD #20, "MOVE POINTER TO FIRST ADR OF NEXT CET 
opssoe o20427 O01132 CMP RY BEDREND 
095506 003001 BGT CNT31A ;BRANCH IF DONE 
905510 900763 BR LOP31A 
005512 012700 oo1144 CNT31A: MOV sSTATAB, RO -SET UP START OF STATE TABLE 
OfcS16 Olecn} LOP31C: MOV (RO)+ RI =R1 CONTAINS RODRESS OF POR OF ADDRESS 
996520 012702 017776 MOV #17776. Re :SET UP VIRTUAL ADDRESS TO BE REFERENCED 
Q0EES4 912037 177776 MOV (RO)+, ePS > SET LP STATUS FOR CURRENT MODE 
906530 005277 172270 LOP31D: INC aSRO : TURN ON KTL1-D 
006534 Olieie MOV (Re), (R2) REFERENCE PAGE TO SET W BIT 
096536 006077 173262 CLR aSRO “TURN OFF KTL1-D 
005542 032771 900109 coocoo BIT $100, a(R1) :CHECK W BIT 
Sossso 001071 BNE +4 
O0&552 104006 HLT :W BIT NOT SET IN POR AFTER PAGE WRITTEN 
OOSES4 012703 001034 MOV #ADRTAB, R3 -SET UP ADDRESS OF ADDRESS TABLE 
005560 912794 ood0Io LCP31E: MOV #10,R4 *NOW CHECK ALL PDR TO SHOW NO OTHER 
On5=64 020103 LOP3IF: CMP R1,R3 *W BITS WERE SET 
posses 001495 BEO CNT31B 
N06570 032773 000100 200000 BIT $109, a(R3) 
005576 O01401 BEQ +4 
O0&690 104006 HLT sW BIT SET IN THE POR WHOSE ADDRESS IS POINTED 7 

"AS WELL AS THE W BIT IN THE POR 
"FOR THE PAGE THAT WAS WRITTEN 

pos602 005723 CNT31B: TST (R3)+ ‘UPDATE ADDRESS POINTER 
O0S5E04 077411 SOB RY LOPSIF TEST NEW PDW 
Q05606 062723 ofcden ADD 820 “UPDATE POINTER TO NEXT SET 
o0Sb12 020327 O0113e CMP RS bADReNo 
N0S616 002760 BLT LOP31 
O0S5620 912771 077406 ocoonoO MOY WoTROE J(RL) -CLEAF W BIT VIA DATO TO PDR 
995626 032771 900100 900nc0 BIT #1090, atRi) -CHECK W BIT 
005634 001401 BEO 
OCS636 104006 HLT sl BIT SIDN’T CLEAR WHEN POR 

WAS WES TTEN (ADDRESS CF ADDRESS 
OF POR IS IN R1) 

O0S640 905721 TST (R1)+ UPDATE POINTER 



DOBKTA.D MACY11 27.1006: 
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‘4 COSé4e2 

DOSESE 

COcbbe 
OCSEEY 
905670 
005674 
005676 
905700 
005794 
0S7 le 
OS716 

peeess 

noes 
noeoag 
COS742 
ocs7s0 
995752 

305754 
005760 

005766 
005770 
005774 
006090 

noe 1 32 

O0S077 

194409 
C1270 
O04767 
000026 
104006 
004767 
012777 
04767 
12777 

005077 

AeEszo 
090900 
022777 
00!401 
104006 

005077 
016777 

104400 
Cle70E 
094767 
000027 
194006 
004767 
012705 
012737 
012706 
005037 
012777 
012777 
012737 
005037 
016701 
004767 
012777 
912777 
005277 
000004 
000240 
005011 
012737 
012737 
012737 

929000 

0C11Se 

173142 

001900 
010422 

097412 
000004 

abr42 
173236 
42 07 
3000 

140003 

173044 
173202 

007600 
172714 

006150 
140009 
140000 

173164 

173240 

173054 

173176 

177776 

173034 
172766 
000020 

172754 
172766 

oc0020 
00002e 
177776 

07- arte 09:10 PAGE eS 
MOe 

#20000, Re 

SES D225 

-CHANGE VA TO REFERENCE NEXT PAGE 
“BRANCH TO TEST NEX* PASE IN THIS MODE 
-IF DONE THIS “MOOE, CHE-K NEYT MOLE 
"LOOP UNTIL ALL STATES HAVE BEEN TESTED 
:REINITIALIZE SRO 

;SHOW "HAT A REFERENCE TO A NR PAGE WILL SET BOTH THE NR AND PL 
“ERROR BITS IF IT IS OUTSIDE THE MAPPED PRGE LENGTH 
tESTo6: SCOPE 

RET33: 

#KSTACK, SP 
PC, ORDER 

“7, RWALL 
ai » SKPOR 

ARE TS SK TVEC 
aKTSTA’ 
@SRO 
#30000 

#140003, dSRO 
+4 

aSRO 
KTSTA, AKTVEC 

s INITIALIZE KERNEL STACK PGINTER 
:CHECK TEST SEQUENCE + INIT SRO 
‘TEST NUMBER 
: TEST EXECUTED OUT OF SEQUENCE 
“MAP ALL PAGES. Ru, 4K BANK 0 
“MAP KERNEL | 1 PAG 
>MAP KERNEL bap bpd ? of EYT BANK 
‘SETUP ABORT RETURN 

; TURN ON KT11-D 
:REFERENCE NR KERNEL 1 - SHOULD ABCRT 
;NO_NR ABORT 
:CHECK SRO 

; SRO INCORRECT - SHOULD SHOW KERNEL 
:PAGE 1, AND BOTH NR + PL ERRORS SET 

;RESTORE TRAP CATCHER 

;SHOW THAT KERNEL AND USER STACKS ARE ACCESSED CORRECTLY. AN I0T IS DONE TC 
“EACH MODE. THE LOCATION WRITTEN INTO WHEN THE STACK IS PUSHED 
“SHOWS WHICH STACK WAS USED. 
tESTe?: SCOPE 

KRET34: 

#KSTACK, SP 
PC, ORDER 

47, CLRALL 
#SQ0, SP 
#140000, aaPs 
#100, SP’ 
dees’ 
#77406, IKPDRO 
#77406; JUPDRO 
SKRETSO. a#e0 

PC, KERN? 
#77406, JUPOR7 
#7600, JUPAR7 
aSRO 

aR1 
#URET3Y, d#20 
#140000 ax22 
#140000, a8PS 

: INITIALIZE KERNEL STACK POINTER 
;CHECK TEST SEQUENCE + INIT SRO 
:TEST NUMBER 
TEST EXECUTED OUT OF SEQUENCE 
SINITIALIZE ALL KT11-D REGISTERS 
;SET THE KERNEL STACK TO VIRTUAL ACORESS SOC 

;SET THE USER STACK TO VA 100 

;MAP KERNEL, AND USER TO BANK 0,4K,RW 

;TEST USING JOT TRAP (THRU KERNEL SPACE) 
RETURN FROM TRAP IN, KERNEL MODE 
REFERENCE SRO THRU RI 
: MAP KERNEL PAR/PDR 7 TO EXT BANK 
:MAP_USER PAGE 7 
:TO_THE EXTERNGL BANK 
;TURN ON KTI1-D 
; SHOULD USE STACK IN KERNEL ADDRESS SPRCE 

; TURN OFF KT11-0 
:SETUP FOR IOT TO USER 



OBKTA.C MACYI1 
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CO 140 
O06 i44 
006146 
SDs be 

Boe 166 
ane ee 
006164 

27( 1006: 

104006 
022737 

a me 

07-OCT-76 09:10 PAGE 26 
13-SEP-76 10:28 

172689 

O06112 o0047% 

oog000 coc+76 

URET34: 
f 

NOe 

aSRO 

aR1 
HKRET3Y4-2 38474 
+4 

#0, a8476 

;TURN ON KT11-D 
“SHOULD USE STACK IN USER SPACE 

;TURN OFF KT11-D 

SEG 9026 

sKERNEL STACK CONTENTS WRONG. PC NOT WHERE IT 
?SHOULD HAVE BEEN PUSHED OR 



Mme llc ie m™®]mLUl MO! = ~ UN! a, \ ~UCOC~« ~ ~ = we 

MOSYI3 27.2308" O7-207-76 (39:10 PAGE 27 
tn °° p3-SER=FE Bs 28" 

S772 (30149! BEQ +4 s VALUE WRONG 
OOE74 534906 HL K KER L STACK WRING-TRAP STATUS No 
Ase1m G22e73" 06146 ocOoCTH c SURET34-2, 2874 “NOT WHERE ; grout D WAVE SEEN PLS “et 
33624 «(O01471 BE +4 ‘OR VALUE 
332% 1OSCO6 HLT SUGER STACK WRONG-PC NOT WHERE 
236210 Od2737 14000C 000076 Cup 5140000, 3876 iT SHOULD eve BEEN PUSHED 
396236 60140: BEQ +4 [OR VALUE WR 
eel 1540 HLT :USER STACK SRCNG-TRAP STATUS 

sNOT WHERE IT SHOUL HAVE BEEN 
*PUSHED OR VALUE WRONG 

06222 912737 900078 son074 MOV 876, 3874 :REINITIALIZE LOCATIONS CHECKEC 
wesese 005237 900076 CLR = 876 
SAGEM SIET37 «OOM (D0CHTY MOV 8476. a8474 
36242 006737 390476 CLR aa76 

Cie7% 3e008 MOV aKSTACK, SP 

:SHOM THAT TRAP.EMT. ANC INTERRUPTS TAKE VECTORS FROM KERNEL 
; IRREGARDLESS S OF THE MODE AT THE TIME OF THE TRAP SEQUENCE 
ALSC SHOW THAT ODD-ADORESS TRAP (AN “INTERNAL” 
RRS TAKES ITS VECTOR FROM KERNEL 
:NGTE THAT IF DUAL RODRESSING OCCURS, THE ERROR 
"ADDRESS WILL BE USED (THE D OVERRIDES THE 1) 

06252 104400 tES*35: SCOPE 
296254 31270 20:090 MOV SKSTACK, SP s INITIALIZE KERNEL STACK POINTER 
M6260 O0N76? C1003e JSR PC. ORDER :CHECK TEST SEQUENCE + INIT SRO 
996264 900930 30 ‘Test. NUMBER 
Of5265 104906 HLT :TEST EXECUTED OUT CF SEQUENCE 
SShe70 OOS? 172530 ol aSRO 
D0G274 OO47E7 JICPCIE 5p 17, RWALL PAR/PDR PAIR’S RW, 4K, BANK 2 
306300 612777 OO0901 172546 MOV 81; QUPARD i Se USER 0 1 PAGE 
096306 904767 019070 JSR PC’ KERN? >MAP KERNEL PAR/PDR 7 TO EXT BANK 
996212 012777 SO7E00 172552 MOV 87600, SUPAR? “MAP USER 7 TO THE EXTERNAL BANK 
996329 O1670: 17 MOV cro. Ri :SETUP R1 TO REFERENCE SRC 
906324 O12737 149000 1777765 MOV 3144000, aaPs -SETUP USER STACK 
O06332 SiB7DE 999499 MOV sSTACK. SP 
00623 005037 177776 CLR aePs 
N9€242 912706 001000 MOV 8KSTACK, SP sSETUP THE KERNEL STACK POINTER 

366 512737 806506 090:30 MCV 8NG3SB, 08130 :SETUP FAILURE RETURN 
Soe3c4 012737 006524 900030 MOV 80K358, 0830 :SETUP SUCCESS RETURN 
este 005037 900132 CLR as132 
756366 005937 000932 CLR 3832 
996272 912737 149098 177776 MOV 8140000, asPS :SET MOCE TO JSER 
3064995 095277 172435 INC asro :TuRN ON KTLI-D 
O56494 960999 0 
Oe406 0090 0 

556419 90090 5 
56412 Oposdc 0 
356414 geddsoc A 
oce4i6 990005 5 
ecé4e3 90000 6 
Stedz2 00 0 
Freye4 O0000C Q 
37426 000 5 
59€430 0000 0 
356432 9c 0 
256424 Ss8ococ 5 
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mo MACY LL 5. so SCT HMB 9:12 PASE 28 

~SEE="—6 15:28 zzz 1222 

S2e4% DW9COC . 
556440 999900 6 

ease Spanos 5 
206 902300 0 
506452 900090 5 
Anexey Gon08C 5 
706456 900900 fs 
38469 690009 5 
Sob tbe 909095 a 

STE4BE elt F 
356470 =999ne9 0 
296472 050000 0 
50e474 condor 5 
%6476 000000 a 
506 999596 0 

sens patie Pat HOULO P TURN ADDRESS FROM KEQNEL fa Os ww —_ Steed, AB sooe nessa: Fre -(gP24, (SP e EOE OL AP CENTER 
eels tee N16246 200030 or oF TSRV ga30 STURN OFF KT11-0 ad - rd ‘ r~1 tad 8 t 

sides AgORe } HLT sEMT VECTOR DIDN’T GO THRL KERNEL 
NoE522 0csde BR 1073S 
A5E524 Geeb26 OK3S8: CMP (SP), (SPis sRESTORE STACK POINTER 
9ee536 OSI CLR aR1 “TURN OFF KTII- 
89€530 012737 CibeHb 900030 1073S: MOV sENTSRV 3430 RESTORE ENT SERVICE POINTER 
H9C536 Ole? 490032 MOV asse 

Soe be me Les ~ L 
376556 012737 O06716 0f0120 MOV 8NG3SC, 28120 sSETUP IOT FAILURE RETURN 
p=5564 012737 006726 codtso MOV 89K35C. d8e0 :SETUP IOT SUCCESS RETURN 
A%E572 O8SC37 NOClee2 CLR dslze 
35657 905937 n000ee2 CLR atee 
3SeeN2 012737 1400990 :7777e MOV #140000, daPS :SET MODE TO USER 
096610 005277 172210 INC aSRO :TURN ON KTLI-0 
O06E:4 90059r 0 
956616 o9c0 o 
SOGE2O 0 

90909 9 
906624 900900 9 

HNEES0 6 
096632 909090 fe 
ROGE 34 . 
006636 o00900 9 
DOGE49 0 
S%EYe S000CC 9 
F9GE44 900000 0 
M%6e+é 00000 9 
556650 900090 0 
“reese oococe 3 
“26654 OOcood fe 
SobESe 000050 0 
Scecen 9cotcoc 5 



OC7076 

once ane 
we -"6 

& pn:e 

T4990¢ 
172012 

AnArON 
wh et eh ee 

NaaSe: 

rn38C: 

iN73S: 

fo
 

ry 
a] 

, 4 
4
‘
 

C
V
C
 

O
O
D
 

VO
 
I
C
C
 
O
E
 

OC
 

de
 
0
 

C
D
 

DE
F o
x
 

4 
C
r
.
B
O
v
O
 

€- 
of
r 

YA
YI
VO
O 

O
V
O
 
O
O
O
I
O
A
O
A
d
I
0
I
H
N
I
g
I
0
V
U
0
0
O
0
O
U
?
s
:
 

iabtye ity success 
EN MODE TO R rate 

TURN 
TURN 

UP oceNte N AGLRESS FROM KERNEL 

& KERNEL 

¢ 
- 

oo. ae 
i) ceed 



1 OBRTALC MACYI2 27.1906" 
, OBRTAC. P11 

mene 
‘¢é 

007330 
307332 

a 
ae
 

2)
 ’ 

Ok
 

N
r
o
a
i
n
u
e
n
 

z
 

a 
by

 | 

B
r
 

“I
 8 

200000 

07-OCT-76 99:12 PAGE 3C 
13-SEP-"6 10:28 

035100 

171662 

171646 

OCOG0E 
140900 
171550 

177SE4 

cOo364 

030160 
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000.06 
3000c4 

a? 7776 

NG3SO: 

OK3S0: 
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O
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E03 

#100, 08177564 

aR} 
aTcsR 

ODDAD 
(SP), (SP3¢ 
oR} 
éTcsre 

JODAD 
oF) +, (SP)¢ 
aR 
arcsR 
866, 3864 

wie a#160 
aeibe 
aePs 
@NG3SE , 8104 
#340, J6156 
8OK35E, 284 
ost 
#140000, esPs 
eSRO 

;SET TTY INTERRUPT ENABLE-SHCULC 
; INTERRUPT IMMECIATELY 

sTURN OFF KT11-D 
sCLEAR TTY IE 
sTTY FAILED TO INTERRUPT 

;RESTORE STACK POINTER 
; TURN OFF Ki LI-0 
;CLEAR TTY I 
:TTy INTERRUPT DIDN'T GC THRU KERNEL 

sRESTORE STACK POINTER 
:TURN OFF KT11-D 

sRESTORE TTY VECTOR RETURN TO CAUSE 
3A HALT ON A FALSE INTERRUPT 

;SETUP INTERNAL TRAP FAILURE RETURN 

;SETUP INTERNAL TRAP SUCCESS RETURN 

;SET MODE TO USER 
;TURN ON KT11-D 

SES 2030 
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' OBKTA.D MACY11 27.2006 Or-cor-7& 09:10 PAGE 31 
_ DBRTAC.P1: © 13-SEP-"e 10:28 S&5 222: 

s27234 o90c5¢ 0 
slop 0 
po7349 990000 6 
997342 999000 9 
807344 9 5 

TMG 0 
397350 09 9 
3093Se «Ags ? 
RE7354 905737 09000: ST AY :00D ADDRESS REFERENCE - AN “INTERNA 

ond HRs Bat 297360 d22626 NG3SE: CMP LSP s4, (SP34 :RESTO STACK POINTER 
Nors62e oasat: CLR Ri TL1-D 
307384 104006 HLT + BR NeppRESS te DION’? TAKE 

“VECTOR FRCM KERNEL | 
907366 900497 BR END3S 
907370 Oe2b26 OK3SE: CMP (SP)+, (SP)+ s RESTORE STACK FOINTE? 
007372 005011 CLR aR “TURN OFF KT1-D 
007374 737 OO0340 177776 T a0, aaPs > WAS CORRECT “brBrus PICKED uP? 

7402 O0I401 Q :YES- BRANCH 
007494 194906 HLT if CKED UP NEW STATUS WORD FROM USER SPACE 
507496 012737 op0co& occoo4 END3S: MOV 86, 084 RESTORE TRAP CATCHER 
covHi4 Cre7387 300506 Goo104 MOV 9106, 38104 

-SHOW THAT THE ABORT "LOCKS" SR2 AFTER A 
?ABORT UNTIL THE CORR ge ING ABORT sey Fe IS CLEARED IN ees WHEN 
:THEY RESUME TRACKING. A NR ERROR SHCULO STILL ABORT TO 250 EVEN 
jiHEN BIT 15 (SRO) IS ALREADY SET 

oo7422 104400 EST31: SCOPE 
997424 012796 901000 MOV SKSTACK, SP s INITIALIZE KERNEL STACK POINTER 
057430 904767 S0bbb2 JSR PC, ORDER :CHECK TEST SEQUENCE + INIT SRO 
907434 009031 31 “TEST NUMBER 
007436 1904006 HLT :TEST EXECUTED OUT OF SEQUENCE 
A07440 O947E7 OOSb2& ISR 47, CLRALL ;CLEAR ALL kT11-D REGISTERS 
507444 004767 006732 JSR PC’ KERN? :MAP KERNEL PAR/PDR 7 TO EXT BANK 
097450 012777 O77406 171416 MOV #77406, aKPORO :MAP KERNEL O RW.RK, BANKO 
97456 012777 077400 171412 MOV 877400; aKPOR! MAP KERNEL 1 NRO4 K,BANKO 
OS7464 812777 007520 171472 MOV BINT 3B, OKTVEC OETUP RETURN VECTOR’ 
097472 905077 171470 CLR aKTSTA 
007476 005277 171322 INC aSRO : TURN ON KTLI-D 
007592 0:3737 037776 037776 ADR36: MOV 9837776, 3837776 >REFERENCE KERNEL 1 - 1ST ABORT 
967510 905077 171310 CLR asRo “TURN OFF KTI1-D 
997514 104006 HLT “REFERENCE TO KERNEL 
097516 009510 BR DONE 36 :DIDN'T ABORT 
007520 942777 OO000! 171276 INT36: BIC #1, aSRO -TURN OFF KTLI-D 
o07t2g O2e777 100082 171270 CMP 8160002, aSRo =CHECK SRO 
997534 O0!401 BEQ +4 
907536 104906 HLT :SRO INCORRECT AFTER NR ABCR 
o7e40 912777 OO7574 171416 MOV sINT36R OKTVEC :SETUP NEW RETURN YECTSR 

7546 OPebeb CMP 6)+, (Ab)+ -REC*ORE STACK POINTER 
097550 Ole702 037776 MOV 977% Re :SETUP Re 10 REFERENCE KERNE! 1 
097554 OSe777 OO0001 171242 BIS #1, aSRO : TURN ON KTI1- 
907562 Olecke MOV (R2)+, -(R2) j REFERENCE KERNEL 1 -2NC ABOR” 
397564 005077 171234 ADR36A: CLR asRO “TURN OFF KTI1-D 
CO7572 104006 HLT 32ND REFERENCE TO KERNEL 1 
2o7&7e 000462 BR DONE 36 :DIDN'* ABCRT 



DEKTA.D MACYIL 27<1008° O7-0C7=76 09:19 PACE 32 
SSKTAC-P1] 13-SEP-76 10:28 S303 

coTs74 «O4e777 900001 171222 INT36A: BIC #1, aSRC sTURN FE KTLI-C 
67602 Oeovr?r i0000e i7lel4 CMP 8150002, asR9 sCHESK SRO 
007610 001491 BEG +4 ; ; 
O07612 108596 HLT SRO INCORRECT AF"ER 2ND NR AECRT 
907614 Oee77? g07s02 171210 AMP 8ADR36, aSFe -CHECK SR2 
S0762e2 005401 BEO +4 
707624 10400 HLT -SR2 DOESN’T CONTAIN VALUE FROM 1ST ABORT 
O57656 Oel6e? OO7SE< CNP (R6), SADR3GA CHECK ALCDRESS PUSHED ON STACK 
nove33 00l401 BE +4 : 
of7e34 «104006 HL - INCORRECT ADDRESS ON STACK 

SRoEGR OGSSoe ODTE7H 171316 Sy BTR SEB SKTVEC ST EENGE RETURN. ALCRESS TED ? ? sINT268, 2C 5 
Siok Abed ete CLR seRn ?CLEAR NR ERROR SIT-SHOULD 

s"UNLOCK" ERROR TRACKING 
o07652 bi270e 537776 MOV 837776, R2 -SETUP Re TO REFERENCE KERNEL } 
cve58 605277 171142 INC aSRO TURN ON KTLI-D 

907662 Ol2e4 ADR36B: MOV (R2)+, RE) -3R9 NR REFERENCE, ERROR BIT WAS CLEARED 
927664 O0S07? 371134 ADR3EC: CLR dSRO :TURN OFF kTLI-D 
307670 104006 HLT ;3RD REFERENCE TO XERNE. ! 
d07672 od0422 BR DONE 36 “DIDN'T ABORT 
507674 942772 900001 i71:22 INT36B: BIC #1,aSR0 TURN OFF KT11-D 

7702 Oee777 100002 171114 CMP #160092, aSRO sCHECK SRO 
097710 OOf4o1 BEQ +4 
597712 194906 HLT -SRO INCORRECT 
907714 22777 on7b62 171110 CMP #ADR36B, ISR2 :CHECK SR2 
357722 901401 BE +4 
907724 104006 HLT -SR2 INCORRECT - SHCULD CONTAIN 

; "LAST FETCH ADDRESS BEFCRE ABORT 
007726 022716 GUTébY CMP #ADR36C, (SP: CHECK STACK 
907732 400149: BEO +4 
997734 104006 HLT :PC ON STACK INCORRECT 
997736 Oeecb26 CMP (Rb) +, (R6)+ RESTORE STACK POINTER 
997740 955977 171060 DONE36: CLR asRo ?CLEAR ERROR BIT — 
507744 171216 ELR aKTSTA ?CHANGE TRAP RETURN TO CAUSE @ HALT 
507750 Sib777 i7lele 1721206 NOV KTSTA, AKTVEC °0N A FALSE INTERRUPT 

:SHOW_ THAT THE ABORT LOGIC “LOCKS” SRO, AND SRe AFTER A PL 
SABORT UNTIL THE CORRESPONDING ABORT BIT IS CLEARED_IN SRO, WHEN 
?THEY RESUME TRACKING. A PL ERROR SHOULD STILL ABORT TO 250 EVEN 
;WHEN BIT 14 (SRO) IS ALREADY SET 

007756 194400 tEST32: SCOPE 
967760 912706 901009 MOV #KSTACK, SP s INITIALIZE KERNEL STACK POINTER 
907764 004767 OOb326 JSR PC. ORDER *CHECK TEST SEQUENCE + INIT SRO 
997770 000032 32 “TEST NUMBER 
907772 104906 HLT > TEST EXECUTED OUT OF SEQUENCE 
007774 004767 905272 JSR 47, CLRALL “CLEAR ALL KT11-D REGISTERS 
p15090 04767 996376 JSR PC KERN? “MAP KERNEL PAR“PDR 7 TO EXT BANK 

1 1e777 O?7406 171062 MOV 877406, JKPORO :MAP KERNEL O RW,RK, BANKO 
19012 912777 017406 171956 MOV #17406, JKPOR! “MAP KERNEL 1 PL.1 K,BANKO 
51bbe0 912777 O100S4 171136 MOV SINT37, OKTVEC *SETUP RETURN VECTOR 
6} 005077. 171134 CLR akTSTA 
9199032 005277 170766 INC asRO : TURN ON KT11-D 
©19036 013737 037776 037776 ADR37: MOV 3837776, 0837776 *REFERENCE KERNEL 1 - 1ST ABORT 
519044 005077 170754 CLR aSRO :TURN OFF KTII-D 
6:0050 104006 HLT “REFERENCE TC KERNEL 1 
n195S2 do00S1C BR DONE3? -DIDN’T ABORT 



SB8ATA.C ACYL] 27.5906 O7-CC7-76 09:10 PAGE 33 
— SBeTAC. EL] «| 13-SEP-76 10:28 2z5 22722 

=109S4 Q4e777 009001 172742 INT37: BIC 81. a5R0 sTURN OFF KTLI-5 
sine Seer77 6ud00s 1757394 CMP 46s«gQO2. 2SRO SCHECK SRO 
0350° 1401 BEQ +4 
10972 404098 HLT SRO INCORRECT AFTER P__ABOR™ 
§:5074 Oiev?? O1013C 171062 MOV #INT37A, IKTVEC -SETUP NEW RETURN JECTOR 
910192 022626 CMP (RE)+. RBI4 RESTORE STACK POINTER 
=:F104 Clero2 037776 MOV 837776 Re “SETUP Re TO REFERENCE KERNEL ! 
Sid:19 OS2777 000001 170706 BIS w! asRe :TURN ON KT11-D 5 
ciclsé 01224 MOV (RE.+, =. RE: “REFERENCE KERNEL 1 -2ND ABSRT 
2:3129 905077 170700 ADR37A: CLR asR2 -TURN OFF KTI1-D 
=19104 04006 HLT -2ND REFERENCE TO KERNEL 1 
30186 od046e2 BR DONE 37 -CION’T ABORT 
655130 042777 O0COOl 170666 INT37A: BIC #1, aSRO -TURN OFF KTII-D 
FIC136 Oee777 O40002 i7066 CMP 845002, aSRO -CHECK SRO 
Sici44 coro BE +4 
5:0146 104906 HLT :SRO INCORRECT AFTER 2ND PL ABORT 
015189 O22777 910636 170654 e 8ADR37, aSRe “CHECK SRe 
A:0:S6 001401 BEG +4 
D10169 164006 HLT -SR2 DOESN’T CONTAIN VALUE FROM 1ST AQSRT 
O:0l62 321627 910120 CMP (R6) , #ADR37A *CHECK ADDRESS PUSHED ON STACK 
O1016& O914C1 BEQ +4 
Q1S17G 104006 HLT s INCORRECT ADDRESS ON STACK 
O10172 Oe2626 CMP (R6I+, (RG)+ *RESTORE STACK POINTER 
O1Ci174 Olev?? 919230 170762 MOV 8INT37B, JKTVEC *CHANGE RETURN ADDRESS 
nideoe 905977 170616 CLR aSRO >CLEAR PL ERROR BIT-SHOULD 

:“UNLOCK™ ERROR TRACKING 
0i02068 012702 037776 MOV #37776, Re -SETUP R2 T) REFERENCE KERNEW | . 
61fei2 o0S277 170606 INC aSRO -TURN ON KT11-D . 
O10216 812242 ADR37B: MOV (R2)+, -(R2) :3RD PL REFERENCE, ERROR BIT WAS CLEARED 
910220 005077 170600 ADR37C: CLR aSRO :TURN OFF KT1I-D . 
619224 1049006 HLT >3RD REFERENCE TO KERNEL 1 
9:0226 oo0422 BR DONE37 ‘DION’ T ABORT 
910230 042777 000001 170566 INT37B: BIC #1, a5R0 -TURN OFF KTII-D 
915236 O2e777 O4C002 170569 CMP #40002, 3SRO -CHECK SRO 
010244 9501401 BEQ +4 
010246 104096 HLT -SRO INCORRECT 
919950 922777 o10el6 170554 CMP #ADR37B, aSR2 ‘CHECK SRe 
O:pes—_ 991401 BE +4 
515265 194006 HLT :SR2_INCORRECT - SHOULD CONTAIN 

“LAST FETCH ADDRESS BEFORE ABORT 
O1ceb2 022716 010220 CMP #ADR37C, (SP) :CHECK STACK 
NiC266 901401 BEQ +4 
619270 194006 HLT sPC ON STACK INCORRECT 
9:0272 feebes CMP (R6)+, (RB)+ "RESTORE STACK POINTER 
619274 905077 170524 DONE37: CLR aSRO “CLEAR ERROR BIT 
955290 995077 l7NbEe CLR aKTSTA “CHANGE TRAP SETURN TO CAUSE A HALT 
0:0304 016777 170656 170652 MOV KTSTA, SKTVEC :ON A FALSE INTERRUPT 

:SHOW THAT THE ABORT LOGIC “LOCKS SRO, AND SR2 AFTER A ACC 
!ABORT UNTIL THE CORRESPONDING ABORT BIT IS CLEARED IN SRO, WHEN 
*THEY RESUME TRACKING. A ACC ERROR SHOULD STILL ABORT TO 260 EVEN 
“WHEN BIT 13 (SRO) IS ALREADY SET 

c10312 104490 tEST33: SCOPE 
“10314 012706 001000 MOV BKSTACK, SP -INITIALIZE KERNEL STACK POINTER 
939320 004767 005772 JSR PC, ORDER *CHECK TEST SEQUENCE + INIT SRO 
210224 990633 33 TEST NUMBER 
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G10464 

337775 
990071 

170344 

00000: 
0<00Se 

010372 

O10454 

O10S64 
170262 

037776 
170252 

170244 

000001 
020002 

010552 

010554 

172352 

170332 
170324 

170320 

170426 

170232 
170224 

170220 

ADRYO: 

INTSOQ: 

ADRYOA: 

INTYOA: 

ADRYOB: 
ADRYOC: 

INT4OB: 

IQ3 

> TEST EXECUTED OUT OF SEGUENCE 
47, CLRALL ‘CLEAR ALL KT11-D REGISTERS 
PC’ KERN? "MAP KERNEL PAR/PDR 7 TO EXT BANK 
877406, AKPORO “MAP KERNEL O RW. RK,BANKO 
#77402, JKPORI :MAP KERNEL 1 ACC.4’K, BANKS 
SINTHO, "OKTVEC : SETUP RETURN VECTOR ’ 

sTURN ON KT11-D 
;REFERENCE KERNEL 1 - 1ST ABORT 
STURN OFF KTI1-D 
REFERENCE TO KERNEL 1 

DONEYO :DION’T ABORT 
$i, aSRO : TURN OFF KTI1-D 
we8002, 3SRO -CHECK SRO 
+4 

SRO 
3837776, 837776 
aSRO 

;SRO INCORRECT AFTER ACC ABORT 
SINTHOA, JKTVEC :SETUP NEW RETURN VECTOR 
(R6)+. (RE)+ s RESTORE STACK POINTER 
#37776. Re -SETUP Re TO REFERENCE KERNEL 1 
#1, aSRO ‘TORN ON KT11-D 
(R2)+,-(Re) j REFERENCE KERNEL 1 -2ND ASORT 
aSRO sTURN OFF KTII-D 

: 2ND REPERENCE TO KERNEL ! 
DONEYO “DIDN'T ABORT 
#1, a5RO sTURN OFF KT11-D 
20002, 3SRO :CHECK SRO 
+ 

-SRO INCORRECT AFTER 2ND ACC ABORT 
sADRHO, ISRE “CHECK SR2 

:SR2 DOESN'T CONTAIN VALUE FROM 1ST ABORT 
(RE), #RORHOR :CHECK ADDRESS PUSHED ON STACK 

s INCORRECT ADDRESS ON STACK 
(Rb) +, (Rb)+ RESTORE STACK POINTER 
#INTYGB, IKTVEC “CHANGE RETURN ADDRESS 
aSRO “CLEAR ACC ERROR BIT-SHOULD 

:“UNLOCK™ ERROR TRACKING 
#37776. .Re sSETUP Re TO REFERENCE KERNEL 1 

(R2)+,-(R2) 33RD ACC REFERENCE, ERROR BIT WAS CLEARED 
aSRO TURN OFF KTII-D 

-3RD REFERENCE TO KERNE. 1 
DONE4O DION’ T shBort 
#1, aSRO -TURN OFF KTLI-D 
eeQOde, ISRO sCHECK SRO 

:SRO INCORRECT 
#ADRHOB, ASRE “CHECK SR2 

;SRe_ INCORRECT - SHOULD CONTAIN 
LAST rer ADDRESS BEFORE ABORT 

HADRYOC, (SP) ;CHECK STA 

;PC_ON STACK INCORRECT 
(R6)+, (RE)+ RESTORE STACK POINTER 

ep-+ me 

be) ew] weed 



cn 

DBKTAD.P11 
| DBKTA.D MACY11 27.1906: 
| 

10630 
19634 

019640 
Ss
e 

eei
sis

isi
ata

taa
tat

 
N
M
N
O
O
O
M
O
O
M
I
M
N
I
M
O
V
I
0
N
 

2
 

& 
<= 

fn
 

6-
0 

9-
0 

O
s
 

§ 
2h

 
-2

 
F
&
O
 

2 
2 

fh 
-0

 
he
 

F
u
r
 

o-
 

Q
N
O
O
o
U
 

O
o
 

e
e
 
E
o
n
s
 

£ 
O
e
 

o
&
é
 

o
O
o
o
o
o
o
o
0
o
n
o
 

er
y 

ery
 

ary
 

eee
 

ent
 

ey
 
ar
 

Os
 

2 
b
n
 

a 

RR
Re
 P

et
 

=
 
F
E
S
S
 

13-SEP-76 

pee 
05077 

016777 

104400 
012706 

104006 
912767 

ree 

S7es 
000935 
304006 
004767 
012777 

004767 
012777 
012777 
005077 
Ole74%6 
12746 
005277 
o000ce 

000000 
000412 

0 
016777 
012737 

JOQ3 
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10:28 

1eBASe 
172322 

001000 
905436 

990340 
000349 

ooc00c 

000019 

Bbbsee 

OO4346 
000416 

905420 
077400 
011024 
170164 
00C920 
011920 
170006 

040001 

167760 

167750 
170106 
O0O0C16 

170316 

170116 

170106 
170165 

167772 

170102 
000014 

DONE4YO: CLR gong 
CLR aKTSTA 
MOV KTSTA, AKTVEC 

-SHOW THAT INIT CLEARS SRO<13-15° 
TEST34: SCOPE 

MOV SKSTACK, SP 
JSR PC, ORDER 
34 
HLT 
MOVB 8240, 2SROH 
CMPB 4 =s« #340 JSROH 
BED +4 
HLT 
RESET 
CMPB #0, 2SROH 
BES +4 
HLT 
MOV $10, ICOUNT 

pOHOW THAT INIT 
TEST35: SCOPE 

#KSTACK, SP 
Mey BC DRBER 
35 
HLT 
JSR “7 RWALL 
MOV #416, JKPORO 

JSR PC KERN? 
MOV #77400, JKPORI 
MOV BRET2 aKTVEC 
CLR aKTSTA 
MOV #20. -iSP) 
MOV adhe, =(SP) 
INC asRo 
RTI 

AOR: HALT 
BR DONE2 

RET2: CMP #40001, 2SRO 
BEO +4 
HLT 

RESET 
TST asRO 
BEQ +4 
HLT 

DONE2: CLR aSRO 
MOV KTSTA, aKTVEC 
MOV #16, 0814 

;CLEAR ERROR BIT 
;CHANGE TRAP RETURN TO CAUSE A 
:O0N A FALSE INTERRUP™ 

aaLT 

; INITIALIZE KERNEL STACK POINTER 
iSHECK rele SEQUENCE + INIT SRC 

;TEST EXECUTED CUT OF SEQUENCE 
;SE7 SRO BITS 13-15 
MAKE SURE THEY eT CORRECTLY 

;SRO INCORRECT (HIGH BYTE? 
SISSUE INIT 
:CHECK SRO HIGH BYTE 

;SRO INCORRECT AFTER INIT 
:DROP ITERATION COUNT 

CLEARS SRO AFTER ABORT 

iANECR NESE SEGUENCE s INIT SAB 
TEST NUMBER 
:TEST EXECJTED OUT OF SEQUENCE 

;MAP ALL’PAR/PDOR PAIR’S 4K,RW. BANK O 
*MAP KERNEL O RW, 4K LESS 1 ” PAGE 
‘DOWN (100-17776 RW) 

“MAP KERNEL yeFR/POR 7? 1S EXT BANK 
“MAP KERNEL PAGE I 
SETUP ABORT RETURN 

;SET T BIT IN STATUS ON STACK 
:SETUP ADDRESS ON STACK 
:TURN ON KTLI-D 
SHOULD T TRACE TRAP IMMECIATELY SINCE T-BI” 

SINCE T-BIT VECTOR IS OUTSIDE ALLOWED 
“PAGE LENGTH, SHOULD DO A MEMORY 
> MANAGEMENT ABORT 
:NO PL ABORT BOR URREC 

:;CHECK SRO 

:SRO_ INCORRECT - SHOULD SHOW 
REFERENCE TO KERNEL 0 
AND PL ABORT SHOULD BE SET 
ISSUE INIT - SHOULD CLEAR SRO 
: CHECK SRO 

;SRO INCORRECT AFTER INIT 
:REINITIALIZE SRO 

;RESTORE T-BIT TRAP CATCHER 

;SHOW THAT INIT CLEARS SRQ<0-3,5- &> 

SEs 0235 
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DBKTA.D MACY11 27:1906: O7-OCT-76 09:10 PAGE 36 
DBKTAC.P11 13-SEP-76 19:28 SEG 0036 

sREFERENCE NR JSER PAGE 7 TO SET ALL BITS( 0-6) 
-"HEN ISSUE INIT 

70 104400 tESTI6: SCOPE 1107 
Bites 12706 001000 MOV aKSTACK SP -INITIALIZE KERNEL STACK POINTER 
911076 OO4767 O0S214 JSR PC. ORDER “CHECK TEST SEQUENCE + INIT SRG 
911102@ 000936 cl ; TEST NLMBER 
311104 104006 HUT ;TEST EXECUTED OUT OF SEQUENCE 
011396 04767 o04204 ISR %7 RWALL mae ALL "PGR/POR PAIR’S INITIALLY RW, 4K, 

Cll112 Cle777 277400 167732 MSV 877400, 9UPDR7  :MAKE USER 7 NR 
Pliieo 004767 O0S5eS6 JSR Po KERN? MAP KERNEL PAR/PDR 7 TO EXT BANK 
O111e4% O1e777 Olllé2 170032 MOV ants IKTVEC : SETUP aber RETURN 
911132 005077 170030 CLR aKTSTA 
911136 012737 140990 177776 MOV +140900, asPS  ;SET MODE TO USER 
Cl1144 O120706 300400 MOV SUSTACK: RE :SETUP USER STACK IN CASE NEEDED 
911180 O0S277 167650 INC ia “TORN ON KTLI-D 
011154 005737 160000 TST 28160090 “REFERENCE PAGE 7 
611160 000777 BR . ?NO ABORT ON NR REFERENCE 
O11i62 Q22777 100157 167634 RET3: CMP #100157,aSRO § :CHECK SRO 
915179 o91401 BEO +4 
O11172 154006 HLT -SRO INCORRECT - SHOULD HAVE TRACKED 

-NR REFERENCE TO USER 7 
011174 o0co05 RESET ISSUE INIT 
011176 005777 167622 TST asRO “CHECK SRO 
211292 O01401 BEQ 44 
521204 194006 HLT ;SRO INCORRECT AFTER INIT 
911206 oOOS977 167612 CLR asRO 
Clifle oO12767 Coocio 004350 MOV #10, ICOUNT “DROP ITERATION COUNT 
811225 O1E777 le7742e 167736 MOV KTSTA, OKTVEC 

-SHOW THAT BYTE ADDRESSING OF SRO WORKS 
011226 104400 tEST37: SCOPE 
911230 012796 co1o00 MOV #KSTACK, SP s INITIALIZE KERNEL STACK POINTER 
911234 004767 cosos6 JSR PC, ORDER -CHECK TEST SEQUENCE + INIT SRO 
Olle4o 000037 > :TEST NUMBER 
Olle42 104006 HLT ?TEST EXECUTED OUT OF SEQUENCE 
013244 OO4767 oD4O46 1SR 47, RWALL ;MAP ALL PAR/POR PAIRS RW 4K, BANK 0 
011250 O04767 O0S126 JSR PC’ KERN? ;MAP KERNEL PAR-POR ? TO EXT BANK 
611254 012777 160001 167542 MOV #160001,dSRO §; TURN ON’KT11-0 AND SET ERROR FLAGS 
S11262 105077 167536 CLRB  aSRO ‘DATOB (LOW) TO SRO 
011266 032777 160000 167530 BIT #160000,3SRO  :CHECK SRO 
911274 901001 BNE +4 
911276 104006 HLT -SRO INCORRECT AFTER DATOB 
911300 012777 169001 167516 MOV #160001, aSRO 
011206 105077 167514 CLRB  @SROH :DATOB (HIGH) TO SRO 
011212 022777 o00017 167504 CMP #17, SRO -CHECK SRO 
911320 OO1401 BEO +4 
Gi lzee 194008 HLT :SRO INCORRECT AFTER DATOB 
511324 605077 167474 CLR aSRO 

;SHOW THAT SRO <1i-3> TRACK PAGE REFERENCED IF 
:KT11-D 15 ON AND REFERENCE IS NOT TO A KT11-D REGISTER 
“SHOW THAT EACH VALUE IS CORRECTLY “LOCKED” IN SRO AFTER AN ABORT 

011330 104400 tEST4O: SCOPE 
611332 012706 901000 MOV —s KSTACK, SP SINITIALIZE KERNEL STACK, OCINTER 
011336 004767 004754 JSR PC ORDER :CHECK TES? SEQUENCE + INI? SRC 



LO3 
OBKTA.D MACY11 27(1006: O7-OCT-76 09:10 PAGE 37 
OBkKTAD.P11 13-SEP-76 10:28 

011342 opoo40 40 “TEST NUMBER 
O11344 104006 HLT “TEST EXECUTED GUT OF SEQUENCE 
911346 CON76? 003744 JSR 47, RWALL 
011352 004767 OcSDe4 JSR PC’ KERN? sMAP KERNEL PAR/PDR 7 TO EXT BANK 
611356 010777 011434 167600 MOV BRETS OKT VES 
011364 005077 167576 CLR akTSTA 
511370 O16701 167440 MOV SPORO. Ri 
011274 odSooe2 CLR Re 
91137 oOl2e703 100141 MOV #100141,R3 
011402 012704 000910 MOV #10,R4 
911406 012711 077400 LCOPS: MOV #77400, 3R1 “MAKE USER NR 
Ol14le 610737 140000 177776 MOV #i40000,a8PS § ;ENTER USER MODE 
911420 005277 167400 INC aSRO 
911424 O05712 TST aR2 
Cll426 000777 BR . >REFERENCE TO NR PAGE DIDN’T ABCRT 
911430 900005 RESET SAFTER ERROR, TURN OFF kT11-D 
011432 000423 BR DONES 
0:1434 017705 167364 RETS: MOV JSRO.RS ; SAVE CONTENTS OF SRO 
O11440 005077 167360 CLR ISRO TURN OFF KT11-D 
O'i444 920503 CMP RS,R3 * CHECK CAVED A SATENTS OF SRO 
911446 O01401 BEQ +4 
C114SO 104006 HLT -SRO INCORRECT 
bis Der ie? 167356 CMP Ri, UPDRO ‘IS USER O UNDER TEST 
114 5 BNE LOPSA 7NO, CONTINUE 

911460 012711 077406 MOV #77406, ORI :MAKE USER 0 RESIDENT 
CLI464 Oe2626 LOPSA: CMP (R6)+, (RE)+ 
Qil466 O0S7el TST (RI)+ 
911470 062793 coococe ADD #2,R3 
011474 O62702 o20000 ADD we0000 Re 
511500 377436 SOB OPS 
011502 S1&777 167460 167454 DONES: MOV crete IKTVEC 
O:1510 ooso77 1e74S2 CLR aKTSTA 

;SHOW THAT SRO <S-6&> TRACK PAGE REFERENCED (MODE) IF 
*KT11-D IS ON AND THE REFERENCE IS NOT TO A KTI1-D REGISTER 
“SHOW THAT EACH VALUE IS CORRECTLY “LOCKED” IN SRO AFTER AN ABORT 

Q1:514 104400 TESTH1: SCOPE 
O11516 912706 001900 MOV SKSTACK, SP sINITIALIZE KERNEL STACK POINTER 
911522 604767 004570 JSR PC, ORDER -CHECK TEST SEQUENCE + INIT SRO 
911526 oO004! 4] TEST NUMBER 
011530 104906 HLT TEST EXECUTED, OUT OF SEQUENCE 
91!532 904767 003560 JSR 47, RWALL >MAP ALL’ Pages RW.4K, BANK 0 
911536 004767 o04640 ISR FO’ KERN? KERNEL bak POR 7 TO EXT BANK 
011542 012777 O77400 167326 MOV #77400, aKPOR1  ;SETUP pige’ l KN EACH MODE TO BE NR 
O11550 0612777 077400 167260 MOV #77400; dUPOR! 
O11SS& 912777 011604 167400 MOV #RET7A,OKTVEC  ; SETUP ABORT RETURN 
011564 005277 167234 INC JSRO “TURN ON KT11-D 
011570 005737 Ozofdd TST 2%20000 ‘REFERENCE PAGE 1 (NR) 
O11674 905077 167204 CLR JSRO TURN OFF KT11-D 
011600 104006 HLT “NR REFERENCE tTON' T ABORT 
9:160e 000436 BR DONE? 
811604 617701 167214 RET7A: MOV JSRO,RI -SAVE SRO CONTENTS IN R1 
£11610 005077 167210 CLR aSRO :TURN OFF KTL1-D 
€11614 Of2701 100003 CMP #190003, Rl “CHECK SAVED CONTENTS OF SRO 
011620 OO1401 BE 
911622 104006 HLT -SRO INCORRECT SHOULD SHOW NR ERR, KERNEL PAGE 1 

SES 2037 
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011774 

7( 1006" 

Ole?77 
912737 
005277 
005737 
005077 
104006 
000419 
017701 
095077 
Cee701 
001431 
1Q4I2E 

c1E777 

104400 
012706 
004767 

1O4O0& 

005077 

104400 
012706 
004767 
000043 
10400E 
904767 
012777 

004767 
012777 
005077 
Q1e746 

Q7-O0CT-76 09:10 PAGE 38 
~SEP-7E 10:28 

011660 

001990 
004376 

003366 

000156 

167024 

001900 
004304 

003274 
000416 

OOYS46 
Ol207e 
167120 
o00ded 

1§7332 
177776 

ig7256 

167046 

167034 

167044 

167122 

RET7C: MOV 

DONE?: MOV 

TESTU2: SCOPE 
MOV 

CLR 

MQ3 

#RET7C, IKTVEC 
8140000, asPs 

a 
#190143,R1 
+4 

KTSTA, JKTVEC 

#KSTACK, SP 
PC, ORDER 

47 RWALL 
#7600, JUPAR? 
#140000, a#PS 

#156, aSRO 
+4 

aSRO 

;SETUP NEXT ABORT RETJRN 
;CHANGE MODE TO LSER 
; TURN ON KT11-D 
;REFERENCE USER PAGE 1 (NP. 
:TURN OFF KT11-0 
;NR REFERENCE DION’T ABORT 

;SAVE CONTENTS OF SRO 
STURN OFF KT1i-D 
CHECK SAVED CONTENTS OF SRO 

:SRO INCORRECT - SHOULD SHOW NR 
*ERROR, USER PAGE 1 
*RESTORE TRAP CATCHER 

SHOW THAT SRO <1-3,5-6> DOESN’T TRACK IF KT11-D IS OFF BUT DOES IF REFERENCE IS T9 
“AN INTERNAL (KTL1-D) REGISTER 

sINITIALIZE KERNEL STACK POINTER 
“CHECK TEST SEQUENCE + INIT SRO 
TEST NUMBER 
:TEST EXECUTED OUT OF SEQUENCE 

-SET ALL’PAR/PDR PAIRS RW, 4K, BANK 0 
:MAP USER 7 TO THE EXT. BANK 
-SET MODE TO USER 
“TURN ON KTLI-D 
-TURN OFF KT11-D 
*CHANGE TO KERNEL MODE 
CHECK SRO 

; SRS INCORRECT - SHOULD SHOW REFERENCE 
TI U 
uF IT SHOWS USER O 
IT DID NOT TRACK THE INTERNAL REFERENCE 
IF IT SHOWS KERNEL O, IT IS 
TRACKING WITH KT11-D OFF 

;SHOW THAT IF AN INSTRUCTION IS COMPLETED BEFORE A MEMORY MANAGEMENT FAULT 
-OCCURS, SRe WILL CONTAIN THE ADDRESS OFLAST FETCH BEFORE ABORT . 
:T0 TEST THIS, TRACE TRAP IS USED. THE VECTOR IS MADE NON-RESIDENT BY MAKING 
;KERNEL PAGE 0 MAPPED DOWN FROM 17776 TO 100. THUS THE MEMORY MANAGEMENT 
;VECTOR IS RESIDENT WHILE THE TRACE TRAP VECTOR IS OUTSIDE THE ALLOWED 
-P&GE LENGTH. 
TEST43: SCOPE 

#KSTACK, SP 
PC, ORDER 

%7 RWALL 
#416, JKPORO 

PC, KERN? 
#RETIL, IKTVEC 
aKTSTA 
$20,-(SP) 

s INITIALIZE KERNEL STACK POINTER 
“CHECK TEST SEQUENCE + INIT SRO 
TEST NUMBER 
TEST EXECUTED OUT OF SEQUENCE 

sINITIALIZE ALL PAGES RW,4K,BANK O 
"MAP KERNEL TO EXCLUDE 
“LOCATIONS O TO 77 

-MAP KERNEL PAR/PDR 7 TO EXT BANK 
sSETUP MEMORY MANAGEMENT ABORT RETJRN 

;PREPARE STACK TO TURN ON T-BIT 
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| SBkTA.C MACYI1 27.1596) 
 DBKTAD.P1L 

ae Ga 
Bisbes Bist? 

| 
| 

12066 09009 
Qiec70 9g041s 
e12072 O42; 
(12100 922777 
612106 OC1401 
12110 194006 
Ci2112 022777 
Olel20 oOC149) 
Olel2e 104006 
012124 905077 
012130 016777 

{ 

012136 104409 
12140 912706 
12144 004767 
Q12150 ogoco44 
Q121S2 104006 
O1e154 004767 
012160 012777 
O12166 O04767 
Gle172 012777 
c12200 905077 
Gi2204 005277 
Ql2e10 012777 
Sleet6 013737 
Oleee4 005077 
012230 104006 
Sleese O0416 
Olees4 O2eb26 
i223 017701 
Qlee42 005077 
Clee46 22701 
Bleese o0i40l 
12254 104006 
01225 022777 
Qlece4 00140! 
Olee66 104006 
012270 016777 
ci2276 005077 

o12302 104400 
12304 012706 
012310 004767 
012314 ocoo4s 
012316 104006 

07-OCT-76 09 
12-SEP-76 10:28 

012060 

o000c1 

000001 
940900 

C12060 

166674 
167032 

001000 
004146 

003136 
077402 
004210 
Ol2e34 
166762 
166614 
160001 
007000 
166574 

16656e 
166556 
160017 

077462 

166672 

16ESe2 

001000 
004092 

166736 

167026 

16671e 

166764 

166606 
047000 

166614 

156666 

:10 PAGE 39 

ADR11: 

RETII1: 

CONTI1: 

NQ3 

#.+6,-(SP) 

#1,aSR0 

CONT11 
#1, a5R0 
#40500, 05RD 

#ADR11, I5Re 
J+4 

aSRO 
KTSTA, JKTVEC 

SES 9039 

-SET T-BIT_VIA RIT 
:TURN ON KT11-D - SHOULD 
sATTEMPT TO TRACE TRAP AT END OF 
-INSTRUCTION - SHOULD GET A PAGE 
*LENGTH ERROR ON THAT ATTEMPT 
sNO PAGE LENGTH ERROR ON TRACE TRAP 

;TURN OFF KT11-D 
;CK SRO 

¢ 9RO_ INCORRECT - PL FAULT. KERNEL 0 REFERENCE COMPLETED 

;SRe_ INCORRECT - SHOULD CONTAIN 
“ADDRESS OF LAST FETCH BEFORE ABORT 
;REINITIALIZE SRO 
*RESTORE TRAP CATCHER 

;SHOW THAT HAVING THE ABORT ERROR 
“BITS SET WILL NOT PREVENT A MEMORY MANAGEMENT TRAP 
tESTH4: SCOPE 

MOV 

RET13A: 

DONE 13: 

CLR 

#KSTACK, SP 
PC, ORDER 

47, RWALL 
#77402, JKPDR2 
PC. KERN? 
#RETI3A, IKTVEC 
aKTSTA 
aSRO 
#169001, aSRO 
387000, #47000 
aSRO 

DONE 13 
(SP)+. (SP)+ 
JSRO,R1 
aSRO 
#160017,R1 
+4 

#77402 , 2KPDR2 
+4 

KTSTA, AKTVEC 

aSRO 

sINITIALIZE KERNEL STACK POINTER 
CHECK TEST SEQUENCE + INIT SRC 
TEST NUMBER 
“TEST EXECUTED OUT OF SEQUENCE 

SINITIALTZE ALL PAR/POR PAIRS TO RW,4K, BANK 0 
:SET KERNEL PAR/PDR PAIR 2 RPO, 4K 

-MAP KERNEL PAR/PDR 7 tO EXT BANK 
SETUP MEMORY MANAGEMENT ABORT RETURN 

TURN ON KT11-D 
!SET ABORT ERROR BITS 
PWRITE KERNEL PAR/PDR PAIR 2 (RRO)-SHOULD TRAP 

;NO TRAP OCCURRED 

sRESTORE THE STACK POINTER 
;SAVE CONTENTS OF SRO 
;TURN OFF KT11-D 

;SAVED CONTENTS OF SRO INCORRECT 
“CHECK THE PDR CORRESPONDING TO THE TRAP REFERENCE 

; THE POR CORRESPONDING TO THE TRAP REFERENCE IS INCORREC 
sRESTORE MEMORY MANAGEMENT TRAP RETURN 
:T0 CAUSE A HALT ON A FALSE TRAP OR ABORT 
sREINITIALIZE SRO 

“SHOW THAT MEMORY MANAGEMENT WILL NOT TRAP ON AN INTERNAL REFERENCE 
tESTYS: SCOPE 

MOV 
JSR 
46 

#KSTACK, SP 
PC, ORDER 

s INITIALIZE KERNEL STACK POINTER 
“CHECK TEST SEQUENCE + INIT SRO 
;TEST NUMBER 
: TEST EXECUTED OUT OF SEQUENCE 
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o7-927-7 «28:12 PAGE 42 
It: 28 SE2 1240 

302772 SR "7 Rfing “MAP ALL PAR PLR PAIRS 4x Ris, BRM o 
aco 6p P> "KERN? -MOP KERNE. PAR. OAR 7°92 Ey? S5tiy 
92372 166626 MoV sRE 716, ox” ES SETUP "HAP RETURN IN CASE 
166624 *LR ak TSth 
1b8456 INC ISRO RN ON KTLI-5 
1664S +57 oSRO -7RAP REFERENCE 72 @ 7 LI-2 PEGIS°ES 
SHE446 *cR ALS 
Se7HDE | LeESEE np a7ios, ck POR? 

BEQ 

ge DONE LS 
ODO: «186424 RETO: Bit 81,aSR9 

nO 

IEESIE DONELE: CLR $80. 
TBESE4 bESS2 me, KS, OK TVEC 

:TEST PAGE LENSTH ERROR. CHECKING (EXPAND DOM NOT § 
TKERNE, PAR/POR PAIRI SEC WITH Ay PAGE LE NGTH TAL JES 
SES aT REFERENCES 3 BotH BOUNDARTE SC TOWED AREA DON'T TRAP oP ABOR” 
{SHOW THAT & REFERENCE Bete eR a ee ee VOND THE ALLOWABLE BREA S666 TRAP 

901000 MOV SKSTACK, SP s INITIALIZE KERNEL STACK POINTER 
903670 SR PC, ORDER : CHECK Ese RIECUENCE + INIT SRO 

HUT >TEST EXECUTED OUT OF SEQUENCE 
OO2E60 JSR 7, RWALL INITIALIZE ALL PAR/PDR PAIRS TO RW 4K, BANK 2 
003740 JSR PC’ KERN? “MOP KERNEL PAR/PDR 7 TO EX? BANK 
SOCCOS MOV 86 Re R2 CONTAINS VALLE TO BE LOADED IN THE 

>POR BEING CHECKED (INCLUDING 
029076 MOV #29076 .R1 >Ri IS USED TO REFERENCE THE TOF. ADCRESS 

“WITHIN THE ALLOWED AREA 
012532 166504 LOOP23: MOV RE Teh, OKTVEC :SETUP ABORT RETURN IN CASE REFERENCE 
166502 CLR aKTS7A * WITHIN ALLOWED AREA ABORTS 
166334 TNC 3SRO “TURN ON KTII-D 
‘66452 MOV Re SKPORI “SET KERNEL PAR/PDR PAIR 1 TO NEW PaGe LENG7H 
920995 1ST gsc00 :READ LOWER BOUNDARY-SHOULDN’T ABORT 

157 sREAD UPPER ALLOWED BOUNDARY-SHOULDN’ T 

[12652 16e4S4 MOV SRET2IB,GKTVEC ;SETUP ABORT RETURN 
537776 CMP Rl ear es > CHECK FOR DONE :TG AVOID REFERENCING 

NEXT PAR-PDR PAIR 
BHIS DCNEe3 EXIT LOOP IF DCNE- 

90202 *ST 2.Ri. : REFERENCE OUTSIDE ALLCWED AREA - 
. “SHOULD ABORT 

16627 CLR asro : TURN KTLI-D OFF 
HLT "NO ABORT OCCURRED ON A REFERENCE 
BR CONT23 OUTSIDE THe ALLOWED PAGE LENG’H 

900091 166264 RE’E3A: BIC 81, a5R9 : TURN OFF KTL1-D 
CMP (SP i+, (SP.+ “RESTORE stack POINTER 
HLT REFERENCE WITHIN ALLOWED AREA 

166254 CLR asRo :CLEAR ERROR BITS 
BR CONT23 :CALSED A TRAP OR ABORT 

7228: CMP (SP i+ (SPi¢ =RESTORE STACK POINTER 
1e6244 MOV asR0,A3 “SAVE CURRENT SRO 
16E240 CLR dSRO TURN OFF KT11-D 
040003 oMP #40202,F3 Ck SAVED SRC 



| 

’ 

ee me ee 6 ee 

CBRTALD MCYIL 27.2906) OF-557-7 9D EASE 4: 
SOKTAC.P1L «©: 13-SEP-"e 10:28 

sideos Fre eee os CONTENTS OF SRE INCIBRECT AFTES 72 i HL? 3¢ of CLRRECT AF? 
. : PASE Neate ERRoR 6358 

gies? e277 NOCOGE ibs222 si a2 ash CHECK SRS TO BE SURE PL BIT cLEARES 
eble m + 

833604 ane HL? -SRO INCORRECT AFTER CLEARING 1° 
ZONLY KERNEL Pace 1 SHOULD STILL SE SEé 

2126068 O27: 90C1D0 CONTES: AOD e100,81 :SETYP A RQ} TO REFERENCE BOUNOARY 2F 

S:2612 D272 200450 C 8400, R2 'A5O 1 ae VALUE TO BE LOADED IN 
[PAGE CENGTM FIELC 

°126i6 po07 45 Bf 00F23 [CHECK NEXT PAGE LENGTH VALUE 
5° 2620 166200 DONE@S: CLR SER0 :TJRN OFF KTLI-D : 

: 16-77 166336 ib6332 may KSi8 JKTVEC «= E RESTORE MERABY MANAGEMENT ABSA? RET SN 
*lebae 366330 CLR axTsTA -75 CAUSE HALT ON A FALSE “Rar 

OR ABORT 

: TEST PAGE LENGTH ERROR CHECKING ( EXPAND DOWN SET . 
KERNEL Pre PDR PAIR] 16 TESTED WITH AL. Vales oF PRSE LENGTH F7ES _. 

HRT REFERENCES TO BOTH BOUNDARIES OF THE ALLOWED AREA SON’” "RAP OR ABlS* 
Ec THAT A REFERENCE TO THE WORD IMMECIATELY BELOW THE ALLOWED AREA SUES “Ene 

pigese Ares oovo0e ES TNe: Bere KSTACK. SP KERNE. STACK POINTER 
SioeY4 §=OON7E7 =SC344E JSR PC, ORDER Chee n wee SERUENCE ong? oR 
=72650 Oc0047 > 
=. 2652 1340 HLT ae Pe EFED OUT OF OEE 
FlEe54 OONPE? ONR43E sR “7 RWALL SINITIAL! AR-POR PAIRS Nn 2 
c1BObo DOSE? 2539516 JSR Po KERN? L_PAR/POR > eo 
Prebes Slemde SFPaie my are 416 Re + Re contatne va TO SE LCADES IN T 

:POR BEING SME CKING LINCLIOING PLF 
c:2672 61279! 937709 MOV 837700,R1 SRL IS USED 70 REFERENCE THE  cwES* 

tat GED ADDRESS IN THE PAGE 
S12674 O:2777 ClerS4 166262 LOCP24: MOV she TNA, OKTVEC ;SETUP ABORT RETUAN IN case REFERENCE 
R°e7Ce 9866077 TeE2Eo CLR aKTSTA “WITHIN ALLOWED AREA ABSR® 
sizroe 005277 tee1i2 INC aSRO TORN ON KT . . 
=:27l2 039877 Jee:é5 MOV R2. aKPDRI ISET KERNEL PAR/PDR PAIR : Tl NEW PAGE .2%37~ 
Ria7ig AGEP37 937775 TST 3847776 "REFERENCE UPPER ALLOWED 8c NDAaAY 
Si37e2 585711 TST aR! REFERENCE LOWER ALOWED BOL’ AG: 

t= NEITHER REFERENCE SHOULD 8587 
SLE724 012777 J1e7bE 166232 MOV BRET2YB, OK TVES SET IF ABORT RETURN 
terse Getie7 o299¢9 CMP R! 820009 CHECK FOR CONE 
Cler2e 4 30:436 BEG DONE 24 SEXIT LOOP IF DONE . 
Fie7ae 096761 177776 TST =2iR1 3 ;REFERENSE BELO ALLOWED AREA - 

012744 005977 166054 CLR aSRO :TURN KT11-0 OFF 
812750 1o450E HLT =NO ABORT CCCURRED ON A REFERENCE 
O:2752 oo0c4e3 BR CONT24 ; QUISIDE THE ALLOWED PAGE ENS’ 
cle7s4 OOS077 1b6o44 RET2YA: CLR 3SRO : TURN. er KTAL-o ANE CLEAR 

C12760 Seree6 CMP (SPi4+, (SP)+ “RESTORE STACK POINTER 
Si2762 104006 HLT REFERENCE WITHIN ALLOWED AREA ZALSET 
CLE764 OOC4IE BR CONT24 A TRAP OR ABORT 
“12766 O22b26 RET24B: CMP (SP i+. (SP)+ RESTORE STACh POINTER 
=i2770 017703 166030 MOV d5R0,R3 “SAVE CURRENT SRO 
512774 05077 166024 CLR aSRO ‘TURN OFF KTI1-0 
213000 022703 040903 CMP #40003,R3 Ck SAVED SRC 

se 
a an 

é wuts 



en ee ae ee oe ee - — ae ee 

r
 maCY11 27. 1906" S727 09:10 PASE 4 

ll 15-geeoe 10:28 

S100 Otl4C: BES +4 
61305 534006 HL* :CONTENTS OF SRO INCORRECT AFTES 

:PASE TENGTH ESROR AScTeT 
913010 Oge77? d000Ce 166006 coe a2, 556° :THECK SRO TO BE SURE PL BIT cLEARES 
P13016 90140 BE +4 
313020 104 “ie :SRO INCORRECT AFTER SLEARING IT 
213022 162721 200100 CONT24: SE 8). 2,81 :SETUP RI TO REFERENCE BOUNDARY 

I3F NEYT PAGE GOWN 
21362 ise70e ofo4or SUB #400, S2 s INCREASE ALLOWED PAGE LENG’H 

{ 

013032 90972C BR L20P24 > SHECK NEXT PAGE LENGTH VALUE 
513094 OOSC7? 1E5764 DCNE24: CLR a589 :TURN OFF KT11-6 
Fraosa OlbT?7? lbbice lbelle MOV *STA aKTVEC ; RESTORE MEMORY MANAGEMENT ABORT RETURN 
313046 905577 ISeéll CLR cLTSsh :1¢ CAUSE A HALT ON A FALSE TRAP 

:TEST ALL COMBINATIONS OF VALUES FCR THE PAGE LENGTH COMPARATCRS- 
“LSE KERNEL PAGE PRGE 1 

213052 104400 tESTSc: SCOPE 
0:3054 1e706 95:D00 May aKSTACK, SP sINITIALIZE KERNEL STACK PCINTER 
913060 804767 903232 JSR PC. ORDER -CHECK TEST SEQUENCE + INIT 580 
013064 589059 59 :TEST NUMBER 
O1306& C4006 HLT “TEST EXECU TED OUT OF SEQUENCE 
013070 012767 909920 9202472 MOV 829, ICOUNT sDROP ITERATION COUN 
P1307h 904767 O0s214 JSR 47 RWALL HINITIALIZE | ALL chars Ru Ko 
E:3152 504767 S0a274 SR PC’ KERN? KERNEL PAR / ‘bok Te EXT BANK 
6i2i0&8 Oler7? 013220 1eEoSz MOV aRE Te, aKTVEC SETUP ABORT RETURN 
613114 905077 166046 CLR aKTS 
013120 01270: dS00C0E MOV 86, te :R1 CONTAINS THE VALUE TO BE 

: LOADED INTO THE PDR 
013124 912777 900901 165672 MOV #1, aSRO “TURN ON KTL1-D 
913132 O:2703 920900 L2SA: MOV s26000,R3 ?R3 CONTAINS VA USED 
913136 O19177 165734 MOV RI, aKPORI "LOAD NEW PAGE LENGTH FIELD 
913142 O10190 L25B: MOV RI Re Re IS A COPY OF RI 
313144 612304 MOV R3° RY 4 15 A COPY OF R3 
fi3146 o42704 160090 BIC #160000, R4 
Ci31S2 905713 TST iR3) sUSE VA _IN R3 TO REFERENCE PAGE | 
OL3iey 900303 SWAB sé =NO TRAP-CHECK TO MAKE SURE 
513156 O42702 177400 BIC 8177400, Re 
O13:62 096304 ASL RY sVIRTUAL ADDRESS WAS WITHIN 
913164 006304 Ase RY 
913166 906304 SWAB. ORY 
£13170 20402 EMP RY Re sALLOWED PAGE LENGTH 
cial7e OO3401 BLE +4 
013174 104006 HLT : REFERENCE OU OUTSIDE ALLOWED PAGE LENGTH 

0:13:76 062703 000100 C25: Add 8109.R3 
013202 020327 037776 CMP R3._ 837776 . 
613206 993765 BLE LesB . 
f13210 962701 o00400 ADD #400,R1 
513214 100346 BPL L25A 
C132i6 000413 BR DONE2S 
C12220 O2cb26 RET2S: CMP (SP)+, (SP)+ sRESTORE STACK POINTER 
cizeee 0003 SWAB sé “CHECK TO MAKE SURE VIRTUAL 
012024 O42702 177400 BIC #177400, Re 
2132320 06304 ASL R4 sADDRESS WAS OUTSIDE ALLOWED 



oar a. MRC TI] 27.2006 OP -0C%-7E 09:10 PAGE 43 
or | 12-SEP-"E 19:28 SES Zi42 

el3e32 906304 asl RY 
Ol3ea4 SWAB RY 
Sise% else CMP RY, R2 PAGE LENGTH 
213240 O32) BGT .o4 
813242 104C06 4. T sREFERENCE WITHIN ALLOWED = 
Cised4 §g007S4 BR ces PAGE LENGTH ABORTED-R3 CONTAINS 

:VA USED, R1 CONTAINS VALUE 
“LOADED {NTO THE POR 

2} Qierr? i6ST14 165712 DONEZS: MOV KTSTA, aKTVEC 
Rr3ocu «4077 «Tees 44 CLR asRo 

-SHOW THAT THE W BIT DOESN'T SET IF THE KT1I-D IS OFF 
€:3260 104400 tESTS1: SCOPE 
313262 O0127% 091990 MOV SKSTACK, SP s INITIALIZE KERNEL STACK POINTES 
Cl3eb& OON7E7 303024 JSR PC, ORDER :CHECK TEST SEQUENCE + INIT SRO 
013272 900081 Sl TEST NUMBER 
913274 104056 HLT “TEST EXECUTED OUT OF SEQUENCE 
9:3276 Ol2e76? 002900 o02264 MOV #2000, ICOUNT § ;RESTORE ITERATION COUNT 
313304 OO4767 001762 JSR “7, CLRALL -CLEAR ALL KT1I-D REGISTERS 
023310 913737 610090 019009 MOV 9415006, da10000 “WRITE BANK C 
513316 O05797 1Esesz 1ST PORO 
913322 Ocl4c) BEQ +4 
013324 104056 HLT :W BIT set gr ANCTHER BIT INCORRECT 

:IN KERNEL 9 POR 

:SHOW THAT THE W BIT IS CLEARED BY WRITING (VIA DATO) THE CORRESPONDING PAR 
;cHECK EACH PDR 

612326 104499 +eS7S52: SCOPE . 
213330 912706 30:000 MOV 8KSTACK, SP sINITIALIZE KERNEL STACK POINTER 
£12334 OO47E? OC27S6 JSR ¢ ORDER :CHECK TEST SEGUENCE + INIT SRO 
613240 9000S2 52 “TEST NUMBER 
As3342 «104006 tT :TEST EXECJTED OUT OF SEQUENCE 
513344 O947E7 ocO174E JSR “7, RWALL ; 
513350 094767 003026 SR PC’ KERN? -MAP_KERNEL PAR POR 7 TS EX BANK 
613354 Bra 997690 1€5519 MOV 87600 , UPAR ;MAP USER 7 TC EXTERNAL SANK 
013362 012737 140900 17777 MOV #140000,a8PS § ;SET MODE TO USER 
£13370 Clo706 ooo400 MOV #USTACK’ RE -SETUP USER STACK ; 
933274 912799 oO1144 MOV aSTATAB.RS :SET UP KT REG TABLE POINTER 
913490 012001 LOPe7: MOV CRO)+, Ph “RI CONTAINS ADDRESS OF 

‘ADDRESS OF CURRENT PDR 
O134C2 012702 017776 MOV #17776,Re ;Re CONTAINS VIRTUAL ACORESS TC 

"REFERENCE CESIRED PASE 
D13406 012037 177776 MOV (RO)+, a8PS :SETUP STATUS FOR CURRENT MODE 
Si34i2 805277 165406 LOP27A: INC asRO “TURN ON KTLI-D 
O13416 Oliele MOV (Re), (R2) “WRITE 
013420 905077 165400 CLR aSRO :TURN OFF KTLi-O0 
913424 O997E7 O005:6 JSR “7 CKWBIT TEST W BIT ; 
633430 S6e702 ococho ADD 820000, Re "CHANGE VA TO REFERENCE NEXT AcE 
913434 1933665 BCC LOP27A “LOOP UNTIL ALL PDR’S HAVE SEEN 

:CHECKED IN THE CURRENT MODE 
[13436 020027 901152 CMP RO, aSTGENG 
e13442 002756 BLT Lope? 
Fia444 OCO41E BR EXT27 
©13446 032771 000100 CCO000 CKWBIT: BIT $100, a(R1) “CHECK W BIT 
Gi3s4S4 O0f091 BNE +4 
S13466 1O400e HLT :M BIT DION’T SEY IN POR WHOSE 
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305972 

104400 
012706 
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004767 

005277 
013737 
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OP-0l7-76 09:10 PAGE 44 
13-SEP-"6 10:8 

oloCes 

007 10C 

165240 

009177 
000190 

001000 
002430 

001420 
COe2500 

165116 
000000 
165104 

~00908 

017776 

16S25° 

165224 

000009 

EXTe?: 

FO4 

sROCRESS 1S POINTED TD BY Ri 
a20‘R1) ;C.EAR W BIT BY WRITING CORRESPONDING 

;PAR VIA DATO 
#190,e.RI° ;CHECK W BIT 

sW BIT OZON’T CLEAR IN POR WHOSE 
iRll¢ ;ADDRESS IS POINTED TO BY RI 

:SHOW THAT THE W BIT IS CLEARED BY A DATOB TO THE POR 
-CHECK BOTH HIGH AND LOW DATCB'S, ON KERNEL 0 
tESTS3: SCOPE 

MOV skSTACK, SP -INITIOLIZE KERNEL STACK POINTER 
5k PC. ORDER i CHECK aie SEQUENCE + INIT SRO 

HLT -TEST EXECJTED OUT OF SEQUENCE 
JSR 4%? RWALL =MAP ALL “PAR /POR PAIRS 4K ANK 5 
JSR PC KERN? KERNEL BAR POR > TO EXT Baty 
INC asko - TURN on’ erie 
MOV aad, aad “WRITE INTO PAGE 0 
CLR asR - TURN OFF KTLI-D 
BIT #109, aKPDRO :CHECK W BIT 

HLT id it NOT SET AFTER WRITING PAGE 
MOVB 8106, akPORO 'DATOB SHOULD CLEAR W BIT 
BIT #100, dkPDRO 
BEQ 44 
HLT iW sey O}ON' T CLEAR VIA DATOB (LOW: 

INC asRo : TURN ON KT11-D 
MOV 3817776, ae17776 : WRITE INTO pack 0 AGAIN 
CLR aSRo “TURN OFF KTLI-D 
BIT #190, aKPDRO >CHECK W BIT 

HLT sW BIT NOT SET AFTER WRITING PAGE 
Hoy KPORO, JRL :SETUP Ri TO REFERENCE HIGH BYTE 

MOVE 8177, aR1 -DATOB TO HIGH BYTE OF KPDRO 
BIT #190, aKPORO :CHECK W BIT 

HLT Ht BIT DIDN'T CLEAR VIA DATOB 
GH BYTE OF POR H] 

;SHOW THAT THE W BIT IS CLEARED iy A DATOB TO THE FAR 
i CHECK eee HIGH AND LOW DATOB’S, ON KERNEL 0 
tESTEY 

#KSTACK, SP sINITIALIZE KERNEL STACK POINTER 
PC, ORDER :CHECK TEST SEQUENCE + INIT SRO 

: TEST NUMBER 
:TEST EXECUTED OUT OF SEQUENCE 

47, RWALL :MAP ALL’PAR/POR PAIRS 4K, RW, BANK & 
PC; KERN? “MAP KERNEL PAR POR ?'T0 EXT BANK 

sEXTERNAL BANK 
aSRO >TURN ON KT11-9 
aac a#0 “WRITE INTO PAGE 0 
sR “TURN OFF KTL1-D 

SEs Ci44 
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DBKTA.C MACYI] 2°.2906° QP-OC"-TE 09:15 PASE 4S 
DSKTAC.P11  13-SEP-7e 19:29 SE. 2248 

513720 77? OOO100 165146 BIT 8100, sKPDPRO “CHECK W BIT 
O137e¢6 OO1001 BNE +4 
13730 104 HLT IT NOT SET AFTER WRITING PAGE 

13732 112777 oO0000 165154 MOVE 80, SKPARD Ba OB TC THE PAR 
013740 O30777 JOCICC 165126 BIT #100, QKPOPC “CHECK W BIT 
013746 00.401 BEG 
913750 104006 HLT ce DIDN'T CLE CLEAR VIA DATOS 

213752 005277 165046 INC aSRO > TURN ON hep 
R:3756 «C1373? 9517776 O17776 MOV 3817776, 0817776 ;WRITE INTO PAGE O AGAIN 
O:3764 905077 165034 CLR aSRO “TURN OFF KT11-0 
S377 O32°7? OO5100 165076 BIT #100, QKPORO CHECK W BIT 
®33776 001001 BNE +4 
31490¢ 104096 HLT sW BIT NOT SET AFTER WRITING PAGE 
214002 (16791 165:06 MOV KPARO,RI -SETUP Ri TO REFERENCE HIGH BYTE 
5i4006 oosec INC Ri :OF KPARO 
O:4019 LIz711 900090 “OVB #0. aR1 ‘ BATOR 10 HIGH BYTE OF KPARO 
S:4o14 032777 890150 165952 BIT #150, dKPORG -CHECK W BIT 
Ajefee S014) BEQ +4 
O:4024 194006 HLT W BIT SIDN’T CLEAR VIA DATOB 

it HIGH BYTE OF PAR 

;SHOW THAT THE W BIT IS NOT CLEARED BY INIT 
INITIALLY SEY ALL THE W BITS, THEN DO A RESET AND CHECK THE W SITS 

94026 104490 teersé: SCOPE 
2i403¢ 012706 ooicor MOV aKSTACK, SP - INITIALIZE KERNEL STACK POINTER 
014034 QO47E7 Of>22ES6 JSR PC. ORDER :CHECK TEST SEQUENCE + INIT SRO 
G14040 O00055 SS > TEST NUMBER 
O14C42 104006 HLT : TEST EXECUTED OUT OF SEQUENCE 
514044 012767? o00020 OOLS!& MOV #20, ICOUNT 
014052 004767 001240 JSR “7, RWALL j INITIALIZE, ALL PAGES RU,4K,BANK 2 
O:4056 004767 902320 ISR PC’ KERN? KERNEL PAR, POR’? 76 EX’ BANK 
914062 012777 007600 165902 MOV #7600, aUPAR? ap useh” oP TO THE EXTERNAL BANK 
914070 10737 14¢000 177776 MOV #140000. 3aPS ner MODE TO USER 
014076 O12706 ooc4o0 MOV sUSTACK RE “SETUP USER STACK 
514102 Ole700 O01144 MOV #STATAB, RO sO POINTE 10 INFORMATION FOR 

O14106 905720 LOOP32: TST (RO)+ :MOVE POINTER 
314110 012037 177776 MOV (RO) +, JePS :SETUP MODE TO REFERENCE NEXT SET OF REGS 
Ci4i14 Ole702 017776 MOV 817776, Re -SETUP Re TO REFERENCE DESIRED PAGE 
014120 005277 164700 INC aSRO 
O14124 Ollele LOP32C: MOV (Re), (Re) sWRITE IN 
S14126 O62702 oecooo ADO #20050, Re “CHANGE VA TO REFERENCE NEXT PAGE 
014132 193374 Bcc LOP32C’ :SET ALL W-BITS IN CURRENT MODE 
014124 005077 164664 CLR aSRO :TURN OFF KTLI-D 
14140 920027 o01152 CMP RO, sSTAEND “CHECK FOR DONE SETTING | THE W BITS 
014144 062760 BLT LOOP32 -IF NOT, LOOP TO D0 NEXT MODE 
14146 912701 901034 MOV #ADRTAB, RI : SETUP byt TO REFERENCE ADDRESSES OF PDR’S OF POR'S 
O141S2 Ole702e oocoio LOP32D: MOV #10,R2 -USE R2 AS COUNTER TO CHANGE ADDRESS 

>AT END OF EACH SET OF REGISTERS 
91156 032771 000100 O00000 LOP32E: BIT #100, a(R1) :CHECK W BIT 
cl4i64 O01001 BNE +4 
ci4166 104006 HLT sl BIT NOT SET IN PDR WHOSE 

;ADDRESS IS POINTED TO BY RI1- 
:SHOJLD HAVE BEEN SET WHEN 
PAGE WAS WRITTEN INTO 
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024250 

C4254 
C1L4260 
cis2be 

014266 

014372 
014400 
014402 
o14404 

erat a08 
13-SEP-7E 

005721 
Or 7207 
962701 

025127 
902762 
DISC? 

104490 
012706 
004767 

301401 
104006 

912767 
016777 

022777 
001401 
104006 
005077 

18758 Ter 
:28 

OCo220 

901132 

17777 
164696 

001034 
900010 

090100 

000020 

001.32 

164536 

901000 
092016 

002000 

C77506 

077506 
004432 

077406 

164414 

70000 

00i2S6 

LE4SYE 
LB4466 
220000 
164524 

LE4436 
164504 

164476 

HOY 
09:10 PAGE 46 

TST RIL i+ 

Sop Re LGP3zE 
AOD 820.R 

“MP R} saORENC 
BLT LoP3e 
CR Sep 
INC asko 
RESET 
RESET 
MOV SADRTAB,R1 

LOPS2F: MOV #10,Re 

LOP3E5: BIT #190,a(R1) 
B . +4 NE 
HLT 

TST (R1)+ 
SOB R2. LOP326 
ADD 820,R) 

CMP Ri BADREND 
BLT LO OF 32 
CLR 

sMOVE POINTER 
:CHECK ALL POR’S IN THIS SET 
SCHANGE RI TO REFERENCE NEXT 
SET OF POR ADDRESSES 
:CHECK FOR DONE _ 
;1F NOT, CHECK NEXT SET OF PER'S 
:SET MODE TO KERNEL 
TURN KT11-D_ ON 
INIT WITH KTLI-D ON 
SINIT WITH KT11-D OFF 
"RI REFERENCES ADDRESS OF PDR 
2R> KEEPS TRACK OF WHEN TO CHANGE 
REGISTER SETS 
CHECK W BIT 

sINIT CLEARED W BIT IN FOR WHCSE 
:ADORESS IS POINTED 70 BY RI 
“MOVE POINTER 
“CHECK ALL PDR’S IN THIS SET 
:CHANGE 91 TO REFERENCE NEXT SET 
: OF POR. ADDRESSES 
> CHECK DONE 
“IF cor OC AECK NEXT SET OF POR'S 
*REINITLALIZE SRO 

:SHOW THAT A DATO TO A POR WILL CLEAR THE W BIT 
EVEN WHEN THE INSTRUCTION ALSO CALISES A TRAP REFERENCE 719 
; HE CORRESPONDING PAGE 

P KERNEL PAGE 1 RRW AND MAKE A WRITE ACCESS TO PAGE 1 
ite SET THE W BIT 
:THEN LOAD THE PDR, MAKING A TRAP REFERENCE TO PAGE 1 IN THE SOURCE 
FETCH OF THE SAME INSTRUCT ION-THE W BIT SHOULD BE CLEARED DUE 
-TC THE DATO TO T 
tESTSE: SCOPE 

MOV akKSTACK, SP 
JSR PC, ORDER 
56 
HLT 
MOV #2000, ICGUNT 
ISR 47, RWALL 
JSR PC’ KERN? 
MOV a7 P40 aKPORI 

MOV shs8eG0 3820000 
CMP 477508, SKPDR1 

MOV #77506, TEMP 
MOV TEMP+20000, sKeorl 

~MP #77406, JKPOR1 
44 

CLR aSRO 

; INITIALIZE KERNEL STACK POINTER 
:CHECK TEST SEQUENCE + INIT SRC 
TEST NUMBER 
;TEST EXECUTED OUT OF SEQUENCE 

j INITIALIZE | ALL PAGES RW, BANK 0 
KERNEL PAR’POR 7 TO EXT BANK 

- MAKE KeiNEL PAGE 1 RRW 
“TURN ON KTI1-D 
*READ AND WRITE PAGE 1 
:CHECK PDR OF PAGE | 

sKERNEL PAGE 1 POR 
SINCORRECT - i! BIT SHOULD 
*BE SET DUE T) PREVIOUS MOVE INSTRUCTICN 
LOAD TEMP WITH VALUE TO BE MOVED YO KPOR! 

“PAGE 1 REFERENCE SHOULD SET 
DATO TO THE PDR CLEARS W BIT 

‘Boeck PAGE 1 POR 

;POR INCORRECT - W BIT 
:SHOULD HAVE BEEN CLEARED 

SES Ir+é 
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| DBKTA.D MACYL] 27.1006" 
| DBKTAC.P11  13-SEP-"E 
t 

or 
PIM 7e 
git4l Ae33 

le. 
214416 004767 

CLy444 012777 

4474 OOL4O! 
4476 104006 

C 
2 
4 
e 

o 

£13500 Ol2701 

5 
is 
2 

QitSeé Oosc7r 

24532 104400 
14534 912796 
14540 004767 
14544 900060 
i4S4— 104906 
i4SS0 0 C12767 
14556 004767 
14562 004767 
14S66 012777 
34574 005077 
14600 012777 
14606 012737 
14614 000240 
i4€16 005077 
L4€22 042777 
14620 104006 
14632 000415 
14634 042777 
L4E42 4922777 
14650 001401 
14652 104006 

Cl46S4 022777 
Cl+662 001401 
OL4EE4Y O4ODE 

104 
OP-OC%-"& 09:10 PAGE 47 

19:28 

20100C 
OC1674 

C30019 
00656 

v7 506 

040000 

163154 
000001 

000901 
100040 

014606 

302134 

1b4424 
164344 
S20089 
268452 

164354 

001012 

164370 

164216 
177776 

164174 

164162 
164154 

164150 

sCHECK TO SEE THAT MULTIPLE ACCESSES TC A PAGE AFTER SETTING THE 
-W BIT DON’T CLEAR THE W BIT 
tESTS?: SCOPE 

aKSTACK, SP s INITIALIZE KERNEL STACK POINTER 
JSR FC, ORDER -CHECK TEST SEQUENCE + INIT SRO 
4 -TEST NUMBER 
HLT “TEST EXECUTED OUT OF SEQUENCE 
MOV #10, ICOUNT 
JSR 47, RWALL s INITIALIZE ALL PAGES 4K, RW, BANK 0 

PC’ KERN? “MAP KERNEL PAR/PDR ? TO EXT BANK 
MOV 877406 aKPDRI  ;MAP KERNEL PAGE I RRW 

81. aSRO “TURN ON SEGMENTATION 
MOV 3#20000,0829000 :READ AND WRITE PAGE | 
CMP #77506 , @kPOR! :CHECK THE POR 

HLT ; sKERNEL PORI INCORRECT 
“Wi BIT SHOULD BE SET 

MOV 820000, R1 
MOV #100,Re 

L40: TST (Ri}+ sREAD PAGE 1 REPEATEDLY 
SOB R2.L40 
CHP #77506, SKPORI “CHECK W BIT AGAIN 

+ 

HLT sKERNEL POR 1 
= INCCRRECT AFTER REPEATEDLY READING PAGE i 

CLR aSRO -TURN OFF SEGMENTATION 

SHOW THAT IF KT11-D IS ON, SETTING THE CURRENT MODE TO 10 WILL 
;CAUSE A MEMORY MANAGEMENT ABORT. NON RESIDENT SHOULD BE SE”, 
-BF SET 
tESTEO: SCOPE 

0 #KSTACK, SP sINITIALIZE KERNEL STACK POINTER 
JSR PC, ORDER :CHECK TEST SEQUENCE + INIT SRC 
60 TEST NUMBER 
HLT -TEST EXECUTED OUT OF SEQUENCE 
MOV #2000, ICOUNT =; RESTORE ITERATION COUNT 
JSR = 7, RWALL . 
J5R PC’ KERN? “MAP KERNEL PAR“PDR 7 TO EXT BANK 
MOV SRETH2,aKTVEC ;SETUP MEMORY MANAGEMENT ABORT RETURN 
CLR aKTSTA 
MOV #1, aSRO -TURN ON KT11-D 

ADDY2: MOV #40000, a8PS *SET MODE TO O1-FETCH OF NEXT 
NOP INSTRUCTION SHOULD ABORT 
CLR aPs "RESTORE MODE TO KERNEL 
BIC #1,aSRO -TURN OFF KTL1-D 
HLT "NO ABORT WHEN MODE WAS SET 
BR CONTH2 ?T0 Ol (T.LEGAL) 

RET¥2: BIC #1, aSRO “TURN OFF KT11-D AFTER ABORT 
CHP #180040, aSRO -CK SRO 

HLT sSRO INCORRECT AFTER MODE 01 ABORT 
"NR,AND MODE O1 SHOULD BE SET 

CMP sADD42, aSRE “CHECK SR2 

HLT ;SR2 INCORRECT - SHOULD CONTRIN 

AND ALSO PL SHOULD 

nn we 
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995077 
022700 
001415 
962700 
962701 
Céc70e 
162777 
162777 
000724 
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061900 
001404 

000374 
001454 
007723 
007776 

000042 
040042 
000400 
00522 
164032 
164120 

164196 
000400 
005252 
163776 
164024 

164912 
o1co00 

060100 
00010 
90010 
CO0001 
000001 

164264 

164160 
164156 

164C42 

00SeS¢ 

164006 

005252 

l aiaalied 

bat a) 3248 

;AOCRESS OF THE INSTRUCTICN 
; IMMEDIATELY AFTER THE ONE SETTING 
: THE MODE 10.01, Oban 

CONTYe: CLR aSRO REINITIALI 
MOV KTSTA, JKT VEC :RESTORE TRAP CATCHER 

s#THIS TEST WAS WRITTEN TO CHECK-OUT ECO s#M-7236-0000S. IT USES KPAR’S ° 
:#AND 2 TO REFERENCE KPARI AND UPAR RESPECTIVELY A COUNT PATTERN IS 
:#RUN THROUGH THE VIRTUAL ADDRESS STARTING AT BIT6 AND THE RECIPROCAL 
> COUNT PATTERN IS SIMULTANEOUSLY RUN THROUGH THE PAR’S. AFTER A 
#RELOCATED REFERENCE IS MADE THE KT-11 IS TURNED OFF AND THE DATA IS 
*#CHECKED TO ENSURE THAT, WHATEVER THE CONDITION OF THE BITS IS IN THE 
THVIRTUAL ADDRESS, THE DECODING FOR USER AND KERNAL PAR’S IS DONE BY 
-#THE PHYSICAL ADDRESS. 
TESTE1: SCOPE 

MCV #KSTACK, SP s INITIALIZE KERNEL STACK POINTER 
JER PC, ORDER :CHECK TEST SEQUENCE + INIT SRO 

HLT :TEST EXECUTED OUT OF SEGUENCE 
JSR “7, RWALL :SETUP ALL PDR’S FOR 4K R/W 
JSR PC’ KERN? :SET UP KERNAL 7 REGISTERS 
MOV #7723, aKPARO § ;LOAD KPARO WITH ADDR OF KPARI 
MOV 87776, dKPAR2 § :LORD KPAR2 WITH ADOR OF UPAR! 
CLR RO -CLEAR COUNTER REGISTER 
MOV #42. R1 :LOAD OFFSET & BIT TO SELECT KPARC 
MOV #40042 Re :LOAD OFFSET & BIT TO SELECT KPARZ 

3: BIS #400, ISRO : TURN ON MAINTENENCE MODE 
MOV #5252, (R1) “LOAD PATTERN IN KERNAL PARL 
CLR aSRO : TURN OFF MAINTENENCE MODE 
cMP JKPAR1,#5252  :DID DATA GET STORED IN KPARI? 
BEO 1$ “BRANCH IF DATA STORED CORRECTLY 
HLT ?Q HALT HERE INDICATES THAT THE 

SRELOGATIGN TO KPARL WAS NOT 
“SUCCESSFUL R1 HAS VIRTUAL ADDR AND 
?KPARD HAS THE BASE. 

1S: CLR aKPARI “CLEAR KPARI FOR NEXT TEST 
BIS #400, 3SRO ? TURN ON MAINTENENCE MODE 
MOV 85252, (Re) “LOAD PATTERN IN USER PARI 
CLR aSRO > TURN OFF MAINTENENCE MODE 
CMP QUPAR1,#S252 :DID DATA GET STORED IN UPARI? 
BEG 2s "BRANCH IF DATA STORED CORRECTLY 
HLT *A HALT HERE INDICATES THAT THE 

"RELOCATION TO UPARL DID NOT WORK 
*Re HAS THE VIRTUAL ADDR AND KPAR2 
"HAS THE BASE 

2s: CLR QUPARI ‘CLEAR UPAR] FOR NEXT TEST 
CMP #10000,R0 “CHECK TO SEE IF TEST IS DONE 
BEQ EOP ‘BRANCH IF TEST IS OVER 
AOD $100,R0 :00 BIT TO COUNTER 
ADD #100.R 5D BITE TO KPARL'S VIRTUAL ADDR 
ADD #100°R TB TC UPARI'S VIRTUAL ACDR 
SUB #1, 2KPARO SUBTRACT BIT] FROM KPARL’S BASE 
SUB #1) aKPAR : SUBTRACT BIT FROM UPARI'S BASE 
BR 33° CONTINUE TEST 
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C1S104 104400 EOP: SCOPE 
C15iCe 932767 C1CCOO 162454 BIT  sBIT12,SR INHIBIT BEL” 
015114 901003 BNE 1$_ BRANCH TF BELL IS INHISITED 
015116 012790 0:5261 MOV = WBELL, RO SPUT ADDRESS OF BELL CHARS IN RC 
O1Sie2 900402 QR es ;BRANCH TO OUTPUT CODE 
15124 012700 015265 1§: MOV  - BASTER, RO :PUT ADDRESS OF ASTERICK CHARS I" 85 
015130 112001 2s: MOVB = (RO) +, R1 CHECK FOR TERMINATOR CODE 
015332 001405 BEQ = Logi ct BRANCH IF BYTE IS ZERO 
S18134 010177 163660 38: MOV RI aTOBR OUTPUT CHARACTER TO BUFFER 
O:5140 105777 163652 TSTB a TESR ;SEE IF STATUS REG GES SET 
orsi44 190373 BPL 3S SBRANCH UNTIL IT DOES 
O15146 013791 ooco42 LOGICT: MOV = a42, RI MONITOR HOOK 
015152 0140S g END 
O1S1&4 ocdons RESET 
015156 004711 LOGIC: JSR PC, aR1 
6:5160 oode40 NOP 
Q1Sié2 ood240 NOP 
si5'e4 oodeuo NOP 
O1E166 OOCle? 164005 ~~ ENO:  JMP = START 

"MESSAGE AREA 
2 OOS01S 952113 030461 MTIT:  .ASCII <15><12>*KTLI-D LOGIC TEST MAINDEC-11-DBKTA-D’<15><12>'a" 
6 osenss f46040 943517 

06 O41511 Os2040 ssi 
O20i2e4 O40515 047111 

f
u
r
u
r
-
 

005015 100 
CiS oOf00le O36503 MPC: eASCIT «15)<12>"PC= Q”’ 

051520 020075 MPS: ASCII °’ PS= @’ 

31S261 207 = 177777 COO BELL: .ASCIZ ¢207><377><377; 
O1se65 O52 177777 COO ASTER: .ASCIZ 7%#/(377)<377> 
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015272 “EVEN 

“SUBROUTINE TO CLEAR ALL KT11-D REGISTERS (EXCEPT SR1.SR2) 
015272 005077 163526 CLRALL: CLR JSRO 
015276 905000 CLR RO 
01€390 012701 oooo4o MOV #32. Ri sCOUNT CF REGISTERS TO BE CLEARED 
016304 005070 o01034 CLRLP: CLR JAORTAB (RO) -CLEAR REGISTERS THRU ADDRESS TABLE 
516310 005720 1ST (RO)+ "MOVE POINTER 
016212 077104 SOB R1,CLRLP ‘LOOP TILL DONE 
015314 900207 RTS “2 

“SUBROUTINE TO MAKE ALL PAGES RW, BANK O, 4K, UP 
915316 0905077 163502 RWALL: CLR JSRO 
015322 912701 001034 MOV #ADRTAB,R1 sR1 POINTS TO ADDRESS TABLE 
915326 012700 OO0010 RWL1: MOV #10,R0 *RO IS COUNTER 
016332 905071 o00020 RWL2: CLR de0tR1) “CLEAR PAR 
015336 012731 077406 MOY #77406, 0(R1)+  :SET PDR RW, 4K 
015342 077005 SOB —séRO, RWLe 
O15344 062701 o00029 ADD #20,R1 
915360 020127 001132 CMP RI, KADREND sPOINTER TO NEXT GROUP 
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902764 
990207 

005037 
012706 
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005067 
005267 

011667 

000000 
000000 

012767 
032737 
001401 
000430 
012667 
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17777 
001000 
140000 
000400 
177776 

162154 
o080Ce2 

900149 
O1S444 
003010 
000122 
000000 

040000 

co4coo 

000070 

00080 
000340 

177776 
163272 
000036 
009030 
163426 

ocodee 

177776 
163240 
ooooo4 

000340 
020000 

OOOCEE 

177776 

090036 
902938 

002134 

177570 

177570 

OOOCE4 

177776 

09:10 PAGE SO 

BLT 
RTS 

:ROUTINE TO LOOP 
;LOAD THE STARTI 
:YOU WISH_TO RUN ( 
;TAG) AT THE 1ST 

LOY 

RWL 1 
47 

THRU A SINGLE INSTRUCTION TEST 
NG_ ADDRESS OF THE ST 
(THE ADDRESS OF THE TEST 
HALT, SET SWITCH REGISTER 

SOPTIONS AT THE 2NG HALT. 
NOTE THAT SW11 MUST SE DOWN AFTER THE 2ND HALT 

ipery: CLR aaP 
MOV SKSTACK, sp 
MOV 8140000, daPs “SETUP JSER TRAP 
MOV sUSTACK; SP 
CLR aaPs 
HALT sWAIT FOR STARTING ADDRESS 
MCV SR, RETRNX LOAD STARTING ADDRESS IN RETRNX 
ADD #2, RETRNX ?ADD 2 TO POINT TO INSTRUCTION AFTER 
HALT -SET SR OPTICNS 
CLR SCOPEF “KEEP COUNT AT ZERO 
MOV #XLOOP, RETURN "LOAD SCOPE LOOP RETURN POINTER 
IMP JRE TRNX JUMP TO TEST 

XLOOP: CLR SCOPEF :KEEP COUNT AT ZERO 
RE TRNY: hp SRE TRNX JUMP TO TEST 

-SCOPE AND/OR ITERATION LOOP FOR EACH TEST 4000 TIMES 
SCOPEC: BIT #BIT14, a8SR - TEST ook FOR SCOPE 

BNE SCOPEB’ YES, SCOPE 
BIT #BIT11,a8SR :NO- tEEt FOR ITERATION 
PNE SCOPEG’ :INHIBIT ITERATION 
CMP SCOPEF. ICOUNT :COMPARE CURRENT COUNT TO MAX NUMBER 
BPL SCOPEG : EXIT-DONE 
INC SCOPEF ‘INCREMENT COUNT ; 
MOV #340, d8PS “PREVENT TRAPPING WHILE MOVINS STACK 

SCOPEB: CMP (B) +; (6)4 sREPOSITION STACK 
CLR aes’ 
¢LR aSRO 
JMP JRE TURN : REPEAT TEST 

SCOPEG: CLR SCOPEF “CLEAR COUNT 
INC TESTCT STEP TEST COUNTER TC ALLCW CHECKING 

ORDER OF EXECJTION. 
MOV 2%6, RETURN “SAVE SCOPE RETURN POINTER 
CMP (B)+, (b)+ -RETURN INLINE-NEXT TEST 
CLR Japs’ 
CLR aSRO 
JMP JRE TURN 

ICOUNT: 4000 “ITERATION COUNT 
SCOPEF: 0 “COUNT LOCATION FOR ITERATICN LOOP 
RETURN: 0 "ADDRESS OF LAST TEST 

;ENTERED WITH SYSTEM TRAP CALL (HLT) 
PRINT OUT THE ERROR PC+2 AND STATUS REGISTER 
PRINT: MOV #340, PS 

BIT weIt3, aeSR 
;SET PRIORITY TO 7 
TEST FOR INHIBIT PRINT OUT 

BEQ “BRANCH TO PRINT 
BR va ‘INHIBIT, CHECK FOR HALT 
MOY (6)+, SAVPC “PC OF FAILING ROUTINE 
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iS$ee 012667 OO00064 
156e6 Dey4b46 

015630 Cle7é&? 909eC0 162146 
015636 016767 O00046 C°0374 

PAGE 51 
MOY 

(6)+, SAVPSR 
-(6)3-(6) 
#200, PS 
SAVPC, PTEMPL 

:PSR_OF ERRGR CONDITION 
;RESTORE STACK 

;LOAD WITH FAILING PC+e2 

SEG JUS) 
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004767 
015243 

sfafalalala 

010067 
011600 
062716 
011000 
112067 
122767 
001003 
916709 
000207 
116777 
195777 
300275 
900769 
oocodd 
900000 

012767 
005767 
001011 
012777 
105777 
100375 

016777 

NOY 
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900044 

000116 
000032 

000022 
000130 
161666 

o000Se 

000002 

000034 
009100 

o000ee 

o000le 
163032 

900001 
000232 

000260 
162774 

000202 
000236 
009174 
000260 
000164 

000160 
000152 
000146 
000140 
000132 

00013e¢ 

000122 

000346 

000026 

16304C 

000232 

163002 

000172 

oC02E0 

l62676 

;PRINT FAILING PC+e 

;LOAD PROCESSOR STATUS 
PRINT PROCESSOR STATUS 
*CHECK SR FOR HALT SWITCH 
;BRANCH IF NOT SET 
“HALT ON ERROR UP 
-RETURN TO MAIN LINE 

;GET ADORE SS THAT CONTAINS MESSAGE ADDRES 
SET UP EXIT 

:GET CHARACTER 
-CHECK FOR “a” CHARACTER 
: BRANCH IF NOT “a” 
RESTORE RO 
> TERMINATOR CHAR. EXIT 
;QUTPUT CHAR TO PRINTER 
“WAIT FOR TTY READY 

JSR PC, TYPE 
MPC 
JSR PC, PRSHRT 
JSR PC; TYPE 
MPS 
MOV SAVPSR, PTEMP1 
JSR PC, PROCT 

CK: TST SR 
BPL _ +44 
HALT 
RTI 

SAVPC: 0 
SAVPSR: 0 

j SUBROUTINE TO OUTPUT ASCII MESSAGE ON TELETYPE 
TYPE: MOV SAVRO 

MOV “5° “0 
ADD te a6 
MOV 

TYPA: MOVB oat 0 PDAT 
CMPB #100, TYPDAT 
BNE TYPB’ 
MOV SAVRO, “0 
RTS PC 

TYPB: MOVB TYPDAT,aTOBR 
TSTB = aTCSR 
BPL 4 
BR TYPA 

TYPDAT: O 
SAVRO: O 

;SUBROUTINE TO PRINT OUT OCTAL NUMBER 
:PRSHRT DELETES LEADING ZEROS 
-PROCT PRINTS our if peep DIGITS 
PRSHRT: MOV RSFLG 

TST ST ENET 
BNE PROCT+4 
MOV #260, JTDBR 
TST8 aTcsk 
BPL 
RTS 7 

PROCT: CLR PRSFLG 
CLR PTEMP3 
CLR PRFLG 
MOV Webo PTEMP2 
TST PIPL 
BPL +6 
INC PTEMPe 
ROL PTEMP I 
ROL PTEMP | 
ADC fPRFLG 

P.cK: TST | PRSFLG 
SEG P WAIT 
CMP pTENPe, #260 
BEG P CONT 

P.WAIT: MCV PTEMP2, JTOBR 

;SET FLAG TO INDICATE SHORT PRINTOLT 
:CHECK FOR ZERC 
“BRANCH IF _NOT ZERO 
-CUTPUT A SINGLE ZERO 
*WAIT FOR TTY READY 

; RETURN 
*CLEAR FLAG TO INDICATE FLLL PRINTCW 
: CLEAR R4 FOR COUNTING CHARACTERS CiitPuT 
s INE UZALIZE CARRY FLAG FOR ROTATES 

: CHECK BIT 1S OF NUMBER 
;BRANCH IF ZERO 
S INCREMENT Ra IF_ONE 
!ROTATE LEFT MOST OCTAL TO RIGHT END 

;STORE CARRY 
;CHECK FOR SHORT PRINTOUT 
“BRANCH _IF NOT SET 
“CHECK FOR ZERO IF SET 
“IF SET, GO TO NEXT CHARACTER 
: OUTPUT NEXT CHARACTER 



Be TaD Cd c+ 2306 or2ce" 7b 39:12 PRGE S3 
a Le Pa ao-SEP-" 10:8 Ses 222 

sibiee L2S7T7 162670 igre aTCSR sWAIT FSR TTy READY 

16130 Sexes 302190 econ CLR pRSr sPRINT REST OF NUMBER AFTER & NON-ZERS 22577 
ce a wi rare , o E 

CleL40 “a7 S05!0c 900006 <p PTEMP3, #6 EEK FOR DONE 
S614 Saeed BNE P CNTL ;BRANCH IF NOT DONE 

Stats: : 4] PONT] are a CLEAR Fre:Se 952 re uae if 
Rreis4 35: A Oco0SE ¥e3 PRELS . Fone PREVIOUS CARRY 
=sb165 3Ci4C3 BES +13 ‘BRANCH IF PREVIOUSLY ZERC 
=B:6¢ Pee 9000S0 si PRFLG : INITIO 1ZE FLAG 

sabre nats, cocoa R.. PTEMP! ae Ate NEXT CHARACTER INTS RIGHT ENO CF RESSSTE 
36374 996:67 099940 ROL PTEMP | 
=i5e9°2 096367 JO052M RO. PYEMP] 

atte. O16767 ea oo00024 ete BTERe] PTEMPS koa DATA INTO R3 apt 2) 01 f Vv 

Fibe:6 ? opts; 000016 gic 8177770 PTEMFe SLEAR ALL BUT LOWEST OCTAL DISIT 
sb224 952767 300269 300012 875 #260, PTEMF2 TSET TC ASCII EQUIVALENT 
sobege D257E1 BR = LOOP 
Ales a4 5c PRSFLG: C 
Ci823— 5c5505 PRFLG: 0 
916288 905995 prot. s CONTAINS VALUE TO BE OUTPL’ 
Frbed2 390556 PTEMPS: 3 :5CR 
eT beds 39055C PTEMPS: 6 Bee "0 COUNT CHARACTERS OUTPUT 

sEMT HANOLER 
SEIRST 3 CALLS LEFT OPEN IN TABLE FOR EASY PATCHES 

Cle246 911667 909032 Em*SRv: MoV aSF EPC -GET CALL 
“leeS2 lbe7e? O00692 ocOoce4 Sua 32 PC” 
Pigees 917767 009900 J9CCI6 MOV SEPC EPC 
-6266 1395967 909013 L EPCs] :SAVE_OFFSET ONL 
citere Ob2767 16306 COO004 ADD sg TAB, EPC :POINT TO TABLE OF ADORESSES 
e.$3d- 017797 coco00 MOV aePc ,P :JUMP TO DESIRED ROUTINE 
~.tse4 909900 EeC 0 

Ffarrisiele PATCHISEMT+0 
1oeoge PATCHOSEMT+2 
104204 PATCHISEMT+4 

263% 19499 EMTAB: PATCH] 
“36219 1O40%e PAT=H> 
c.baie 194904 PATCH 
=tEsl4 SIS57e PRINT 

i SYBROUT INE TO CHECK TEST SEQUENCE 
C16316 905037 177776 bREER: CLR asPs :CLEAR PROCESSOR STATUS 
Sigzee S11667 Oondse2 MOV (SP). TEMPN :GEY TEST NUMBER ADDRESS 
956326 017767 O9CO4E 999044 MOV OTEMPN, TEMPN GET TEST NUMBER 
O:6394 032737 002000 177570 BIT sB1T10, assr , 
Plea4e 90f404 BEG ORDERS’ 
716344 916700 oo0030 MOV TEMPN, RO 
51€35C 900095 RESET 
Sie35e HAL 
f:63S4 O26767 1626!4 OCDOLG ORDERB: *% TESTCT, TEMPN ;15_ TEST SEQUENCE CORRECT 
“16262 001403 BE ORDERA’ “YES. CONTINUE 
O16364 O€2716 ocOocd02 Ad 82, (SP) :UPDATE FOR ERROR RETURN 
816370 999297 RTS PC 



COS 
se eae p seed, 3006" Soe T-78 09:10 =PRGE S4 
~Ba rt Fs s2-SEFo"S 12:28 SES 2as4 

ybe e 209004 OROERA: a4, (SP, ePORTE FSS S5lt RETUR’ stk; sa ee ORS 
S2640C TEEN: 8 . seuss 91 muse epee CRE KERNEL CAR-POR 7 Te EXTERNAL Gat 
xibie Rigs ARB PESRE v $a Be ake SPER? 
Siesié Bd6207 RTs PC 

ws be -2)7712 

2:77.32 3BSBS2 DESTAD: 1z5962 
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:206° Q7=OC7-7& 29:10 PAGE Sb TALC MAYII 2 

wRlOSS REFERENCE TABLE -- USER SYMBOLS AG.P1l | 13-SEE=7— 13:28 

3 ance ESO 10848 1C97 
aloes Bae SeR tlzje|o1I3 

she 51 1608 once 2283 1218 3124 2 l 693 : 8 3 ‘ 3". w 

ere aetaaG 3338 524 526 sia oy $3 3852 25903 2597 
AORI1 O12060 19908 ©2990 
aORe = 11920 1798 0S s«18348 
eCRES = BO5z44 llgee il?2 liv? 
RORZSA 05246 1638 1187 
RAS OCFEce i$8%— 160° 
ac836a OO7SE4 15938 ©1603 
SER2GE OCTEb2 Iblee 1620 
ESSE OCTEES lise  !624 
ROSS” 910536 16488 1668 
RORBTA «015120 16618 1671 
rcS373 OIfes6 t680e 1688 
ecaa7e | O1dee2 ‘65la 1892 
RORYC 910372 i7j6e 1736 
moOR OIONS4 :729a ©1739 
noRYIe 01952 17488 1756 
FORHSS 10654 1799 = «1? 
AC:2 062514 7308 = 78] 
A513a 002530 704g = 706 
rO138 02560 "108 Ie 
@C13C 902610 7ibe = 718 
aOe.8 = QO374e 919 9lle 
ADE:B = 903754 916 9178 
meic = OCNObY Q23e «(9458 

i ne ee 
"TS = 990001 DBs 
'Ti = g00009 2B48 
TTlo = o02000 2338 ©2767 
I711 = 004900 e348 = eb 2! 
Ivl2 = 019000 e958 46 2S49 
IT13 = 029900 Se 20 PLE DES 
7714 = 949000 2978 )=Ss 710 715 2629 
I715 = 100000 2988 2704 709 
Te = QOOOON 2858 
“13 = OCO0l0 2868 
f74 = goodeo 2878 
17S = 00940 oe8s 
176 = 996100 FET 
zI7 = 900000 2508 
278 = BOO4OO o9ls 
17S = 91080 2928 
yes OC3476 860 G63" 7s 
ocvs C1176 3978 86 8Sbe# 0 B74e 

_ 215676 ceSB sé le 
CKWEIT EI3446 2258 420s ak Ss 
CLRmL 651Se72 464 496 £23 563 590 731 758 784 903 

| 1118 «6s-1u85—s1288)=—Sss1S73s164])=— 1708S 2230s BS B78 
CLRLP 015304 25908 2692 
CN"eee 004220 979 S678 
CN"zec O04300 99e ss“ Cbs 
PN"es. «ON374 1016 © 1S268 

833 898 1 1973 



EOS 
 OORTA.C ACYL 27.1506 O7-907-76 09:10 PAGE 5? 
TBRTAC.PIL | 13-SES="— 10:28 CROSS REFERENCE TABLE -- USER SYMBOLS SEs 2256 
SN? oma: 1949 10498 
=ArST Rec 5 12:39 1lé218 
sNT3!B 05602 1 e468 
SONTI2 O1212M 1995-29048 
cONT2d §=01 2606 ecse 09S 21078 
SONTOS «813022 2i46 2151 = elb2s 
SONT42 34666 2483 «24958 
sshTS Bae S33. S37 S38 
cos 3 22tee = 2217 

B16 SC3034 763 77 =o 7BBOiC“‘iTG =O739)— BOE 
BESTA 517? 12 gese 1082* 1598 8 627eSs 
woNMELZ Oi227¢ 2524 20348 
CUNELE O12452 2054 057s 
SONES 13055 153 i8i58 
Devos Cleee> ereS 21128 
DoNEcY 913034 2:43 9 21678 
BONERS 913246 2297 22208 
DONESS §OC77HO 1583 1595 «1615s 8288 
DONE? «012274 i651 =s«1E63s«d1BBS ESE 
GONEYO 01063C 17190373) 1752 IPB 
DOMES = 011592 1882-19068 
DoneSA 001720 S490 SE 48 
DONE? 011700 1926 «= «1938s: 194S8 
persia Boraee 383 fades gaze 926 
OS"218 Soe 9c4 3c7s 930 i 939# 38 HS 
DS"215 004262 935 9082 e4e 934938 HY 
EMTAB C6306 e752 27588 
EMTSRV CLEDUE 307 13841399 27488 
ENC CIE1E6 2560 25668 
END2o §=— 903654 e7g BB 8 
ENDe2E  DO4SED 1963-10678 
END3S © OC740E 154 = 15608 
EX° 915104 25290 S488 
EPC OE 394 e7dGe e749 e75C# 9 e75le 2752 2753 a7She 
ER®22q OO4206 973-9808 
ESRE2B OO4E72 g92 (9998 
EFRo2- 004360 10ie =: 10198 
ERROSD £4 1933. «10418 

RREPE CONSS2 1055 = 10648 
EYITIC 002302 e408 B45 8 
EXITI1 902433 6 6808 
XIT2 SO14I6 438 0 4S28 

EXITe] OO40GE i S468 
ExIT23 004770 1096 11088 
EYITEY 005164 113201418 

xTe? 013502 2264 22768 

mt ut er eee 4B dee 4 434 437 44? 462 473 494 S22 538 = 8 ( ‘ ~~ 

I a 5S 616 634 652 669 £68 632 639 
709 «so 708«~Ssi71H—'i‘i‘2::ti7800,'i—i7HHC“‘«i‘aSC8CCBE Gs H_C(<‘i SSC (tC 
932 936 %0 978 981 937-1000 s«s10i7, «1020 1039 1042 1S 1085 

1076 «= «10931416 011304) ss1170,sa117H = ss1179st382 0 s1186 = 1189Ssst2d2Ssd 4 
1220 «1237 s1e4e «2S stebY = te7Sss1e87 = 1314) 131?) = 1320) 1323) 13H2 1395 
1495 1500 isc2 1559 1572 1582 1587 1594 1599 1602 1605 1614 1619 
le22 0 1b26——s«sdBHC SC CeSO)OsCESS «=ssdbHS Sid? CLBPCSCdE?Q)=1682 ES? = tbSCCLESH 
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- OBKTA.D MACY]: 27.1908 O7-OC7-76 09:10 PAGE SB 
DBKTAC.PLi 13-SEP-"6 10:28 CROSS REFERENCE TABLE -- USER SYMBCLS SES 9257 

1°08 1718 1°23 1730 1738 1738 1741 1750 1755 1768 1762 1773 1777 

1g8¢ 687 18098 8h3 RES TE? | i8eR He BARS RTS HRS BRSL add 
6 ee 
231° 2326 2330 892337 2343 2382 2376 2395 2417 4B 2434 = est43 

boo 2460 71 2482 2487 2491 2510 eS23 2533 
seQJNT = BISE7C 4O3# 4264 463% Sous S62% 617% 688+ 1 ae 757% 8414 897% 19774 !1178 
a 1203¢ l782e 18472 2179 2229% 23593% ec418e 24448 e472% 2633 cb438 
sN"eS 8 1158 11668 
2NT3S 206° 13 14488 
aN736 = COTSeC 15 1S84s 
NT S88 COTSIS 1588 1598 
INT 368 Oo7 674 1697 16168 
sN or O1SCS4 1645 16S28 
Nv 2! 912130 1656 16648 
sNv37B 019239 1675 16848 
INTHE o:0410 17} 17208 
aNT4OR Q1S464 1724 17328 
sNT4OB8 = 0.OSE4 1743 i7Ses8 
se. 5 99€536 1396 13998 . 
KERN? Cibdo2 730 901 4 1081 lie! 1157 1205S 1267 1298 1346 1574 2642 L710 

1793 1830 1857 1879 1918 1984 eclé cO¥e 20728 eier 2:8: 2245 2236 
2319 2355S 2420 CHHE e474 eSle 2780e 

KPARO 901114 3678 7598 785% 899 1079# i1119% 23278 2338 25132 25432 
KPAR] 01116 3£88 968% 9s7# !906% 1026 109% 2Sel 2527+ 
KARE 8 Ol120 3698 2514# eS444 
“PRRS OCllec 3708 
KPARY §=O01124 718 
KPHRE O0lleb 3728 
KPARE O9113C 3738 

991132 3748 27808 
KPORD 001974 3588 be Ta4tt 76C# 787% 900% 962 108C# i1ie0# 21568 1189 1293 1575+ 

ieaze yous 1791% 198e8% 2232e 2299 22e93% 2294 2301 2304 23c? 2324 2323 

kPDR1 01076 3538 962# 1184 1266 1576 J644# 712% 794% 913% e078 e213Se 2:89% 2421s 
. e4e4 24304 2432 24478 e450 2458 

KPORe 001100 3698 20:5% 2031 
cPORS 991192 36:8 
KPORY 901194 3628 
KPORS 001156 3628 
KPORE 3 OC!1110 3648 
KPOR7 501112 2658 205) e7els 
KRETSH 906314 1295 1354@ 1312 
KSTACK 001990 Je4s 402 415 431 459 491 $193 ssg S86 613 649 684 696 

727 753 786 829 893 95? 1073 1113 1181 1399 lesl 1284 1338 
1339 13S2 1S69 1637 1705 1770 1786 1823 1852 1974 1913 1359 19°? 
goto Sate 2065 elee2 2175 2225 2240 228! 2314 2343 2414 e44C 2468 

“TST  CClLI6E 3938 887 888% 1169* 11912 1192 1e69* 1278 1S78e 629% 1630 1646% 16978 
1698 1714e 17658 1766 1796* 1816 {932 1848 1881% 1906 19072 1945 19864 
Oe gouge 2034 c047# 2058 corbe = 21 ).2 2114# 2133% 2168 2169% 2183% 2220 

KTVEC 901164 39e8 887% 1158% 1192% fe68%  le78* i 16778 I588e 1607 16302 1945 1656 1675s 
16988 17138 724% 17438 766s %79S* 18:5 1831% i94B8% 1880 1906 1921% 19322 
194S# 198S5# 2005* 20!7# 2034# eb4e# e0S8e 20°Se 2082 Ell3e 213ee 2139% 21698 
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cBn°A.C MACYI1 27.2006 |= O7-0CT-76 «(09:10 PAGE 59 
DBKTAC.P1l | 13-SEP-76 10:28 CROSS REFERENCE TABLE -- USER SYMBOLS 

21828 2220e 2675 24% 
123 ool01e2 5258 39 
1H =| M1 ON4 328840 BHC: 
O5ic | BISise 313 esbee 
OSICT 615146 25s 25558 

LOOPIO o02210 Boze bSt«C 
LOOPI1 302340 6578 661 
ree 1356 4408 450 
L50P23 1esee 20758 2 
L l 21328 ©2166 
LOOPS OO1456 uB78 = 482 
LOOP3R 001464 4698 (481 
LOOP38 OC1470 Woe | _47g 
LOOF32 B14 :06 23618 ea" 
Loopy 18 G5*—e 51 
- 001554 500s §13 
LOOPY 901589 Sie 510 
LOPS 011406 18868 1905 
COPS 001766 Shoes = S Be 
LOOPBA 001774 ceee 581 
0p? ggs072 5032 © 609 
LooP7A 02105 5958 = s« 608 
LOP1OR OOzSIE be4a 2&2 
LOP1OS O9e2 6308 638 
LOPIN? 902544 6328 2637 
~OPLIA 202346 655s «6D 
COPUIB 00236 6658 673 
“PLC 002374 6678 4972 
rope? 13400 22508 2263 
LOPE7A SIBie 22558 2260 
LOP31A 460 leila 1220 
LOP3IB OOS454 12128 1216 
COP3iC OdSSi6 12228 1255 
LOP21p 905539 i228 p53 
LOPSIE S05560 13328 0 1b44 
FOp3iF posses ipage 1B 
OP o14124 D368 46-2567 
LopaeD O14! 33728 «© 2385 
LOP22E DI4I5E 23748 © 238] 
LOP3EF 14226 23918 2402 
LOP3eG Ol4232 22938 2398 
WOP5A = «O1L1464 1899 «19018 
LOPSAR 01644 Che = S51 
'opsa = O01 662 Sice S44 
Leth = Ol 2132 2iB78 «©2206 
2B 13142 21898 2204 
ei O14610 e456 2457 
vad 015243 25778 2665 
Mee oises2 25794 ©2668 
“Ty O1Si72 409 «= S708 
G3e 06506 1353. «13928 

NGSSS = O5E716 1403 «14428 
ci OOS7140 1452 «14978 

NG3SE 307369 1510 SSCs 
NOP = CODe4D 2688 
oe)¢ 507164 1496 1501 iscSs 
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HOS 
TALDOMACYII 27.2906 O7-0CT-76 09:10 PASE 60 

SERTAC-PLD  15-SEPo%e 18:28 CROSS REFERENCE TABLE -- USER SYMBOLS Sea 9059 
; Qa3SB | ODe524 1354 13978 

On25¢ ODE 2E 1404 14468 
cer . on ry ~4 15 

R 416 432—‘iH eB SPD SDSS? IH 85D BS 7B 7H 
plese 781 83 8H 8G 17H 1hiY 1152 1200 182 28S 1340) 1579) 338 

170607713787) 1824) 185318752814 = 19811978 C2041 a0BB 213 
e176 22 2241 2282 = a1523S0 41S 4H] = 2489 2508 Eb ie 

QROERA 21637 e737 7be 
SROERS 66354 e768 7728 . 
PaseS 901156 3898 «= S1# = BSB 877 
Paass 903432 56s 880 
PaRTAB 001140 379s 465 SEH 20s 
PATCHI= 104000 27558 2758 
PATCH2= 104092 ersbs = 8759 
PATCHI= 104904 27578 = 2760 
POREND 001136 3788 $14 
PORMe 901170 348 = 502 
PORTAB 01134 3778 4965925553 
PRFLS 016236 e707" e714e «2728 «= a730e «= a73be aH 1e 
PRINT 015576 ebsSs 2761 
PROCT C1E026 2670 8700 4 27058 
eat SR et gy 75 rere avon 
FS = 177776 ee0s 28] 0 HO1# «= B10 = Hee gue gu# 0 3e | 969* «= 97H 83H = 1207# = 12098 

1924* «12904 «1292% «13078 1349e «1351¥ 1357e «= 4O7e 14Sbe «= 1809# «= 1514# = 1557 18.338 
18678 19334 19564 1959% 2247 2254x2257 «= a3b2e «= 2336e | N78e | HBDe «= obl3e = c615e 
ebl7# 26368 26384 cb4be cbb# sbbze o7b4e . 

PTEMP] O1E240 P63" 669% 2699 92709 712% «713% = 2732* 2733 2734 «2736 27428 
PTEMPS S1E24e e7088 e711" e717 98719. B73be «7378 «= 8738¥ = 87438 
PTEMPS C1ES44 e70ge 2723% 2724 927448 

kK 916076 7188 2739 
P.CNT! O16152 2725 7078 
PLCONT 16134 e718 = 87038 
P.WAIT 016114 e716 = 7198 . 
RETRNX 015454 619% c620# 2624 2626 2627 
RETURN 015574 404e s653# 2640 26444 2648 26518 
RETI1 012072 1985 19568 
RETI3A 012234 2017 20258 

16 «912372 e046 20558 
_RET2§ == 011024 1795 18068 
RETO34 012632 207 = 20918 
RETe32 012552 e082 89 80968 
RET24R Ole7S4 el3e 21478 
RETEUB 015766 2:39 = 21528 
RETeS § 13220 e182 2208s 
RETS Ol 116e 1831 18388 
RET23 905749 2B = 12738 
RET42 © CL4634 e475 ouB Ye 
RETS = 011434 ige0 =: 18938 
mie Ges th Leet 
Pil = 915316 B34 1204 «1S 13441790182? 1856 2187819171954 = 1981204 = 2044 

2069 «lee 2i80 HY BS 2318S e341 HHS BH?3 S11 S968 
Ril 015326 e5988 = 2604 
Rwié 015332 25998 2601 



DBn°A.0 MACY1: 27.1006; O7-0CT-76 09:10 PAGE 61 
DBKTAC.P11 12-SEP-"& 10:28 CROSS REFERENCE TABLE -- USER SYMBOLS 

SAVER 951169 3908 g35* = 5 
B 511 9ie «836% = BBG 
¢ 015710 2659* 2663 = 2b 7te 

SAVPSR 015712 eb60% 2669 2brEs 
SAVRO 8015772 2679s 2686 26938 
SCOPE = 104400 eve 444 458 490s—iS1sC? 

; 779.0—=Ci«wgei ss HSC«dCPst RP 
1636 «17041769175 822 eS] «1873 
Brel 02174 = Bees 2235 8265 = 2313 2348 

SCOPEB 015520 2630 Bb 378 
SCOPEC O1S456 31) 26298 
SOPEF Oib57e Pees = ebeS# 26330 PEISe be © 2ESOe 
SCOPES 015536 Boje DEL 8 
cR = 177570 2798 «2549 «= 21S 2b29 = 831 ESE ET] 
Seo 51208 3338 420i 43S SE 70H 

16:7 bebe «= 1G47e = 16N9e «1652 «ESS 1659+ 
1684 1685 16968 1715% 17178 17208 172] 
1749 1752e «1753 ««17b4e «= :1799e = 181812 
1859 1860 1863« 1865 1868% 1888* 1893 
1936 1939 1940e 1957* 1958% 1960 1968s 
20224 2026 2027# 20368 2048" 2049 2050s 
e097 9 2098# 92103 «elles «= 2134e «2i44e «147% 
2255s 2257" 2eB7e 2289 229% 2300+ 29218 
B4C3# eupee §«2435* «= eu4Be «4Gpe | BN77# | 4D 1s 

. éo30% 2587# 2596 2639 647% SROH = 001926 3348 1774e «1775177914 
GR] =-:001036 3358 4230 BBS* §=— 690 
sre 01032 3368 7000 7062S 712s 7181172 ~—sL17 be 

. 1756 2000 2489 
STAEND 001152 3858 BB «= 1254) 222369 
ETAPNT 001154 368 «= uce «UR (its He | BH BBL 
EvART 001200 317 Cle = 2566 
STATAS DOL44 3828 84S 1221) 224g 2389 
S"ATUS= 177776 2818 
EvaTec O0335¢ B4bs B82 

,TcSR 001016 3295 1494 «1499 «504% = «255726892702 
TOBR 901020 3308 2556 Peet 2701# 2719 
TEMP = 00122 3318 2429% ©2430 

016490 765% e76bk 2769 2772 27788 
TESTCT 901174 3968 = «40S# = e642 = 2772 
TESTN = O000G2 3998 «4148 043080588 4908188 S578 

7See «= 77980 Behe «= BSc |= 56s O7ee li lee 
16268 17048 17698 17858 18228 18518 19738 

cee. leis 21748 Beets 22398 «2e8Ce «23l3e | 23488 
ESTX 015260 31926138 

TESTI 001254 404407414 
TEsTio gde14y b12s 
TESTI] OC2302 b4Bs 
TESTi2 00434 6638 
TESTI3 002476 6958 
TEST14 002632 7268 

erect 

bles 
11988 
19498 
24398 

1997 

548% 
12608 
19768 
24678 
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ecoss 
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6958 
13388 
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SES 3060 

7eb8 
15688 
20648 
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OBK7A.C MACY 27.1006: 
PRKTAC.P1l © 13-SEP-"& 10:28 
TESTiS ce?! 7528 
TEST16 05303¢ 7759 
Testy? o0aea2 a28e 
TEST O01 328 4308 
TESTO O03bee pace 
TESTE1 504070 9568 
TEST22 = SONSEY 10728 
*ES5T23 004772 11128 
TESTE4 05166 11508 
TESTES 005374 11988 
TESTOR 00562 12608 
TESTe? 005766 12838 
TESTS 001416 4588 
TEST3O 006252 13388 
TEST31 g0742e 15688 
TEST32 007756 16368 

5733 010312 17048 
TEST34 010646 17698 
TESTIS 010726 17858 
TEST36 011070 18228 
TEST3? 011226 1818 
TESTH 001520 4908 
TESTHO 011330 18738 
TEST41 011514 19128 
TESTH2 011706 19498 
TESTH3 012006 19768 
TEST4HY 012136 2009s 
TESTS = 012302 20398 
TES"45 12414 e0b4e 
TESTH? 012636 élele 
TESTS D01616 518 
TESTSO 013052 21748 
TESTS: 013260 22eK4 
TESTSe 13326 FrEET) 
TEST53 013502 eeaoe 
TESTSY 013654 23138 
TESTSS 014026 23488 
TESTSE O14266 24138 
TESTS? = QI4HIC 24398 
TESTE 001726 co7s 
TESTED O14532 24678 
TEST61 014700 25068 
TEST? 02040 585s 
TST10 02200 6208 
TSTIOF 002300 618s 
TST1] 002230 esse 
TSTIIF 005430 653% 
YPA” «015730 26838 
TYPB 815752 E65 
TYP5RT 015779 2683s 
TYPE = 15714 408 
upaRO §© 91964 34598 
UPAR] 901056 3508 
PARE © 001060 3518 
“PARE © 901062 3528 
“PaRY 01064 3538 

2S37% 
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CROSS REFERENCE TABLE -- USER SYMBOLS 
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DBKTA.D MACY11 27.1006) 
13-SEP-76 10:28 OBK TAC. P11 

UPARS 1066 
UPARE 001070 
UPAR? 001072 
UPORO O01 
UPDR] 001036 
LPDR2 001040 
WPORS 901042 
UFDRY 001044 
UPDRS 01046 
UPOR6 0010950 
JPOR? 0010Se 
URETS4 O061S¢ 
USTACK 809400 
XLOOP Q1S444 
. = 017714 

07-OCT-76 09:10 PAGE 63 

:206# 
g0S+ 

1300% 
1294# 

1347 +% 
1882 
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 9SS+ 

898 

CROSS REFERENCE TABLE -- USER SYMBOLS 
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OBKTA.D MACY11 27.1006) O7-0CT-76 09:10 PAGE 65 
DBKTAD.P11 12-SEP-T6 10:28 CROSS REFERENCE TABLE -- MACRO NAMES 

RBRT 1S63e 861564 1632 170C 
TESTNO 3998 414 430 458 490 518 S57 ses ble 648 §83 

828 832 956 107¢ ill2 1150 1198 1260 1283 1338 1563 
1822 1851 187 19le 1949 1976 2009 2039 2064 2121 2174 
2348 2433 2439 e467 2506 

- ABS. 017714 occ 

ERRORS DETECTED: 0 
DEFALLT GLOBALS GENERATED: 0 

DBk TAD, DBKTAD/SOL ‘CRF+DBKTAD 
RIN-TIHE: 9 19 2 SEC ONDS., 
RUN-TIME RATIO: 56/3121 
TORE SSED: BK (16 A5aee, 

695 
1636 
e2e4 

726 
3704 
2239 

7S2 
1769 
2280 

SES 9263 

779 
3795 
22icd 
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