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.CONDITIONAL ASSEMBLY FLAGS 
:FILE FOR NMORTV2 CPU TESTS ONLY 

000000 CBRDS.O 
000001 DCUTS • 
000000 SCMTS=O 
000000 ARITH=O 
000000 FPTST=O 
000000 MUDVT=O 
000001 PGDSK=I 
000001 NVOSK=I 
000001 MVDSK=I 
000001 PZOSK=I 
000001 ..,TTES=I 
000001 CATES=I 
000001 LPTTS=I 
000001 PKOSK=I 
000001 NKDSK=I 
000001 MXDSK=I 
000001 SZDSK=I 
000001 CXTES=I 
000001 ,",XTES=I 
000000 IOTST=O 
000000 .OUSR .MAPO=O 
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• .NOTE. 

TVPE NOVA MULTIPROGRAMMING 
RELIABILITY TEST 

ABSTRACT 
THE NOVA MULTIPROGRAMMING RELIABILITY TEST 
CONSISTS OF A SERIES OF INOIVIOUAL PROCESSOR 
ANO PERIPHERAL TESTS AND A 
SUPERVISOR PROGRAM. (THE OIAGNOSTIC LINKER) 

THE OIAGNOSTIC LINKER IS A PROGRAM 
OESIGNED TO "LINK" THE VARIETY OF 
PROCESSOR AND PERIPHERAL TESTS IN 
SUCH A FASHION THAT THEY MAY BE 
RUN CONCURRENTLY. THEREBY. TESTING 
THE INTERACTIVE CAPABILITIES OF 
THE PROCESSOR ANO ITS PERIPHERAL 
EQUIPMENT. 
THIS TEST IS PROVIOEO IN THREE LENGTHS 

THE SHORT VERSION ONLY INCLUOES THOSE TESTS 
THAT APPLY TO THE CPU. MEMORY. FLOATING POINT. 
MUL\DIV.TTY. REAL TIME CLOCK. ANO THE IOTESTER. 

THE LONG VERSION INCLUDES THE ABOVE • PRIMARY DEVICE 
CODE TESTS FOR THE NOVA DISK. MOVING HEAO 

DISK. 6060/61 DISK.6063/64 OISK.MAGNETIC TAPE. CASSETTE. 
DCU-SO .ANO THE LINE PRINTER 

THE PERIPHERAL VERSION INCLUOES ONLY THE 
CHECKERBOARD TEST AS A BACKGROUND TEST BUT 
DOES INCLUOE THE PRIMARY ANO SECONDARY (WITH 
LPT AS AN EXCEPTION) OEVICE CODE TESTS FOR 
THE DEVICES MENTIONEO ABOVE. 

MACHINE REQUIREMENTS 
NOVA 3 PROCESSOR 
16K TO 128K OF RiAO WRITE MEMORY 
( MEMORY MUST BE CONTIGUOUS) 

OPTIONAL EQUIPMENT 
MAP OPTION 
FIXED HEAO DISK 
MOVING HEAO DISK (ANY/ALL ORIVESl 
MAGNETIC TAPE (ANY/ALL DRIVES) 
REAL TIME CLOCK 
FLOATING POINT UNIT 
CASSETTE (ANY/ALL DRIVES) 
LINE PRINTER 
DCU FEATURE 
PARITY OPTION 
6060/61 DISK 
6063/64 DISK 
I/O TESTER 

PREREQUIStTES 
SOFTWARE PREREQUISITES 
THE SYSTEM SHOULD BE CAPABLE 
OF RUNNING ALL INOIVIOUAL LOGIC AND 
RELIABILITY TESTS PERTAINING TO THE 
PROCESSOR ANO ITS PERIPHERAL EQUIPMENT 
BEFORE ATTEMPTING TO RUN THIS TEST 
ALTHOUGH lHIS TEST MAY AT TIMES BE USEFUL 

I~ 
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N3MRT 
IN DETERMING THE GO/NO GO STATUS OF AN 
UNKNOWN SYSTEM. IT IS RECOMMENDED THAT: 
A. ALL OTHER OIAGNOSTICS BE RUN EVEN IN THE 

EVENT THAT THIS TEST FINOS NO PROBLEMS. 
B. AN ATTEMPT BE MAOE TO ISOLATE ANY PROBLEMS 

FOUND BY FIRST UTILIZING THE LOWER 
LEVEL TESTS FOR MORE CONSISE ERROR REPORTS. 

(,:J 



I ) 

10005 ~1~MRT 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
1~ 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2~ 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
QQ 

45 
46 
47 

,2.4.2 SYSTEM SETUP 

, 

IF THE MOVING HEAD DISKS ARE TO BE 
EXERCISED THEY MUST HAVE A PACK INSTALLED 
AND BE IN THE READY STATE ' 
IF MAGNETIC TAPES ARE TO BE EXERCISED 
THEY MUST BE ON LINE WRITE ENABLED 
IF CASSETTES ARE TO BE EXERCISED 
THEY MUST BE ON LINE WRITE ENABLED 
IF THE LINE PRINTER IS TO BE EXERCISED 
IT MUST BE ON LINE AND IN THE REAOY STATE 

,3. KEY ENTERED OPTIONS 

KEY =1 

KEY =1 
KEY " =1 

KEY # =1 

KEY 4 =1 

KEY .5 =1 

KEY 6 =1 

ENTRIES TYPED ON TTY SET BITS IN SWREG 
FOR USE BY THE PROGRAM. 

DON'T RELEASE AND ALLOW REASSIGNMENT 
OF MEMORY AFTER ERROR . 
DELETE TYPE OUTS 
DELETE MEM ALLOCATION TABLE 
FROM TYPEOUTS 
CAUSES THE DELETION OF THE RANDOM 
WAIT STATES IN THE TTY AND LPT 
TESTS. 
WILL CAUSE THE ELAPSED RUN 
TIME AND ACCUMULATED ERRORS 
TO BE TYPED ON THE TTY. 
(NOTE' A RTC MUST EXISTl 
DIRECT ALL ERROR AND RUNTIME TYPEOUTS 
ALSO TO THE LINE PRINTER. 
THE ERROR ROUTINE WILL PAUSE AFTER 
EACH PHASE OF AN ERROR TYPEOUT. 
TYPE A CR KEY ON DEVICE TTl TO PROCEED. 

EACH KEY ENTRY COMPLEMENTS THE PREVIOUS STATE OF 
SWREG BIT EXCEPT CONTROL CHARACTERS 
FOLLOWING: 

KEY (ClO ENTER THE ODT EDITOR 
(SEE DESCRIPTION AT PARAGRAPH 7.01 

KEY eC1S PRINT THE RUN STATISTICS OF EACH 
TEST. 

KEY eC10 DEFAULT MODE RESTART. SWREG 
SET TO O. 

KEY eC1R RESTART WITHOUT RESETTING SWREG BITS. 
KEY M TYPE THE CURRENT CONTENTS OF SWREG. 

WHERE eCl SIGNIFIES A CONTROL KEY. 
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OPERATING PROCEDURES 
LOAD THE PROGRAM VIA THE BINARY LOADER 
SET SWITCHES TO. 

200 FOR AUTO SIZE AND GO 
202 FOR MANUAL SELECT/DELETE 
204 FOR RESTARTING LAST PROGRAM SELECTED 
206 FOR IGNOREING THE MAP 

} 

210 FOR STARTING DDT BEFORE PROGRAM START 

•••• NDTE. TEST MU~T BE RUN BEFORE ADDRESS 
204 CAN 8E UTILIZED. 

PRESS START 
PROCESSOR WILL TYPEI 

NAME/REV/DATE OF REV 
TOTAL #IK'S=XXXeDECIMALl MAP OR NO MAP 
PROGRAM RUN LIST 
PROG# DESCRIPTION 

IF START WAS 200 DR 204 THE LIST OF 
PROGRAMS TO BE RUN CONCURRENTLY WILL 
THEN 8E LISTED AND THE TEST SYSTEM 
WILL AUTO START 

IF START WAS 202 LINKER WILL 
PAUSE AT THE END OF EACH TEST 
DESCRIPTION AND WAIT FOR KEYBOARD 
INPUT. TYPING IN A SPACE WILL 
ENABLE THAT TEST TO BE RUN. 
TYPING IN ANY OTHER CHARACTER WILL 
DELETE THAT TEST FROM BEING RUN 

IF START WAS 206 LINKER WILL SIZE MEMORY 
WITHOUT UTILIZING OR EVEN LOOKING FOR THE 
MAP AND THEN PROCEED AS IN STARTING AT 
ADDRESS 202 WITH THE MAP NON-EXISTENT. 
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.5. 

.5.1 
• 
.5.1.1 

.5.1. 2 

.5.1. 3 

.5.1. 4 

.5.1. 5 

ERROR DESCRIPTIDN 
MOST ERRORS DETECTED BY EITHER 
THE INDIVIDUAL TEST PROGRAMS DR 
BY THE DIAGNOSTIC LINKER WILL 
RESULT IN AN EXTENSIVE ERROR 
TYPEOUT. SOME SMALL NUMBER OF 
HIGHLY IMPRDBABLE ERRORS MAY RESULT 
IN A PROGRAM HALT IF THEY ARE 
OF A NATURE THAT THE LINKER CANNOT 
RECOVER FROM AND LOGICALLY PROCEED, 
(I.E. INTERRUPT STACK OVERFLOWS) 

ERROR FORMAT 
ERROR TYPEOUTS INCLUDE 

PROGRAM # AT TIME OF ERROR 
(SEE PROGRAM RUN LIST TO CORRELATE) 

THE CURRENT CONTENTS OF ACO, ACI, AC2. 
LOGICAL SCRATCH AND DATA CHANNEL LIMITS 
MEMORY ALLOCATION TABLE 

PHYSICAL IK PAGE# _ LOGICAL AODRESS -RELOCATED 
CONTINUATION INFORMATION IN GROUPS 

OF 3 MEMORY LOCATIONS PERTINENT TO 
THE INDIVIDUAL TEST THAT FAILED 

.5.1.6 THE CPU TESTS THAT RELOCATE/REMAP WILL 

.IN THEIR ERROR TYPEOUTS: 

.ST.LA START/ERROR (RES.) 

.XXXXXX YYYYYY IIIIZZ 

:ST.LA THE LOGICAL START OF THE RELOCATED TEST LOOP 
,XXXXXX (I.E. THE LAST LCALL SETUL) 
• 
.START THIS NUMBER INDICATES WHERE THE RESIDENT COpy 
:YYYYYY OF THE TEST LOOP MAY BE FOUND IN THE LISTING 
• .ERROR 
• IZZHI 

THIS NUMBER INDICATES WHERE IN THE RESIDENT 
COpy OF THE LISTING THE ERROR CALL MAY BE FOUND 
(FOR SOME VALIDITY TRAP ERRORS THIS NUMBER 
MAY NOT APPEAR TO BE VALID.) 

ADDRESS 

:J 
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.5.3.1 

• 
• .5.3.2 

ERROR ANALVSIS 
DUE TO THE INTERACTIVE NATURE OF 
THE TESTS INVOLVED, A SERIES OF 
ERROR TYPEOUTS WILL PROBABLY BE 
REQUIRED FOR ANALYSIS BEFORE A 
PROBLEM WILL BE ISOLATED. 
A RESTART AT 202 AND DELETION OF ALL 
BUT THE TEST THAT ORIGINALLY 
FAILED MAY HELP TO ISOLATE 
INTERACTIVE PROBLEMS AS FOLLOWS: 

IF THE TEST RUNS BY ITSELF THE PROBLEM 
IS INTERACTIVE-RE-ENABLE ONE OTHER TEST AT 
A TIME TO DETERMINE WHICH ONE IS THE PROBLEM. 
IF THE TEST DOES NOT RUN BY ITSELF 
RESORT TO SIMILAR BUT LOWER LEVEL TESTS 
FOR ISOLATION 
PERTINENT MEMORY LOCiS TYPED 

CHECKERBOARD RAN 
THE AC'S AT ERROR WILL INDICATE: 
GOOD OATA- BAD DATA-LOGICAL ADDRESS 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED: 
CB.TK TEST COUNTER 
o GENERATE CHECKERBOARD 
I DISTURB PASS 
2 CHECK PATTERN 
3 CHECKSUM THE # OF -1'5 IN PATTERN 
CB.LC STARTING LOGICAL ADDRESS OF "BEGIN" 

RELOCATED TO SCRATCH 
CB.SE AC3 AT ERROR CALL 

SC MEMORY TEST 
THIS IS AN ISZ/DSZ TEST FOR SC-MEMORIES. 

THE ACiS AT ERROR WILL INDICATE: 
ACTUAL-EXPECTED-LDGICAL ADDRESS 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED. 
MM.TK ERROR NUMBER: 
o PATTERN STORING ERROR{SHD BE -11 
I LOCATION NOT -I BEFORE DOING ISZ 
2 ISZ DIDN'T SKIP 
3 LOCATION NOT EQUAL TO 0 AFTER ISZ 
4 TISZ SKIP ERROR 
5 DSZ TEST-LOCATION NDT.-I AFTER DSZ 
6 SAME AS I. EXCEPT TESTING IN REV DIRECTION 
7 SAME AS 2, EXCEPT 
10 SAME AS 3, EXCEPT 
MM.SE INSTRUCTION ADDRESS FOLLOWING ERROR CALL 
LOCATION ADDRESS OF FAILING LOCATIONCLOGICAL) 

J 
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• .5.3.4 
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ARITHM~TIC TEST 
THE AC'S WILL BE TYPED AS THEY WERE AT THE 
TIME OF ERROR DETECTION 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED: 
AT.LC STARTING ADDRESS OF ARITH IN SCRATCH 
AT.LO LOW LIMIT OF SCRATCH AREA AFTER IT IS 

REMAPPED FOR EKECUTION 
AT.LA AT.LC IN RELATION TO AT.LO 

(LOGICAL START OF ARITH AFTER REMAPPING), 
THE LAST THREE RANDOM NUMBERS GENERATED 
(SEE DISCUSSION OF ST.LA.ETC AT PARA.5.1.6) 

FLT PT TEST 

ACO GOOD DATA 
AC! BAD DATA 
AC2 ADDRESS OF GOOD DATA OURING TEST EKECUTION 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED: 

FP.LC 

FP.LO 
FP.EN 

PFS03 
FP.LP 

FP.ES 
FP.HI 
FP.BG 
FP.GA 
L ADRS 
DATA 
A ADRS 

START OF LOCATIONS INCLUDING CURRENT 
~EST THAT IS IN SCRATCH(SEE FP.EN) 
SCRLO AFTER REMAPPING FOR EKECUTION 
END OF TEST OR START OF RANDOM DATA 
IN SCRATCH AREA 
AC3 AT TIME OF ERROR CALL (ADDR OF JSR 
LOGICAL PAGE SCRATCH IS REMAPPED TO 
FOR EKECUTION 
=-1 FIRST ERROR =0 FOR ALL SUCCEEDING ERRORS 
SCRHI AFTER TEST' IS REMAPPED FOR EKEC. 
START AobRESS:OF TES~ THAT CORRELATES TO LISTING 
START ADDRES~ OF TEST AFTER REMAPPING FOR EKEC. 
AODRESS OF DATA IN AC2 AFTER REMAPPING 
THE DATA IN THAT LOCATION 
L ADRS IN RELATION TO SCRLO BEFORE REMAPPING 
OR IS AT AC2 + MH.SA IF I~ IS =0 OR I 

MULIDIV TEST 

MULTIPLY OIVIDE FAILURES WILL INDICATE 
EITHER MUL FOR MULTIPLY OR DIV FOR DIVIDE 

IN ADDITION. THREE SETS OF AC'S ARE TYPED 
ORIGINAL OPERANDS 
HARDWARE RESULT (ASSUMED TO BE INCORRECT 
SOFTWARE RESULT (ASSUMED TO BE CORRECT) 
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,5.3.13 IOTESTER TEST 

THE AC'S WILL BE TYPED AS THEY WERE AT THE TIME 
OF ERROR OETECTION. 

IN ADDITION THE FOLLOWING LOCATIONS ARE 
TYPED: 
IO.OC 

IO.BK 
B*ERR 
ERRDST 

IODST 
IOCST 

THE 
BIT 
TH£ 
HiE 
THE 
THE 
THE 
THE 

COMMAND BEING PERFORMED BY THE IIOTESTER 
1=0 FOR WRITE.=I FOR READ ' 
NUMBER OF 64 WORD BLOCKS READIWRITTEN 
BLOCK NUMBER IN ERROR 
LOGICAL ADDR. OF LOCATION CONTAINING 
BAD DATA 
BEGINNING DATA LOCATION IN SCRATCH 
BEGINNING DATA CHANNEL ADDRESS 
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SPECIAL CASE ERROR TYPEOUTS 

POWER FAIL INTERRUPT 
UPON DETECTION OF A POWER FAIL INTERRUPT 
THE LOGICAL ADRS. OF THE p.C. AT INTERRUPT 
WILL BE SAVED. 
IF AUTO-RESTART IS ENABLED OR THE POWER 
FAIL WAS ONLY MOMENTARY. THE TEST WILL RE
START AS IN A START AT 204 AFTER TYPING 

FAIL @XXXXXX (WHERE XXXXXX IS THE PC AT INTR.l 

ILLEGAL SUPERVISOR CALL 

UPON DETECTION OF A SUPERVISOR CALL 
WHICH DIDN;T MATCH THE LIST OF SUBROUTINES 
CALLS THE FOLLOWING MESSAGE WIlL BE TYPEOI 

ILLEGAL SUPER CALL AT XXXXXX 

PROG# NNN 

AC'S DODDQQ VVYYYV ZZZZZZ 

TTTTTT wwwwww SSSSSS 

NOTE: 

WHERE XXX XXX IS THE LOGICAL ADDRESS OF THE 
SUPER CALL. TTTTTT IS AC3 CONTENTS 
AND WWWWWW IS THE PHVSICAL PAGE •• SSSSSS 
IS THE INSTRUCTION CAUSING THE SUPER
CALL. 

IF THE ADDRESS TYPED IN THE ILLEGAL SUPERCALL 
WAS 000000 THEN THE PROGRAM ~AS EXECUTING 
LOCATION O • 

,~) 
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1/0 OR VALIDITY TRAP 
DEFER OR WRITE CHECK TRAP 

AN I/O.WRITE.DEFER OR VALIDITY TRAP 
OCCUREO THAT WAS NOT FORCED BY ANY TEST 

THE 
ARE 

ACO: 
ACI: 
AC2. 

AC'S TYPED AFTER THE PROGRAM # 
ASSOCIATED WITH THE FOLLOWING: 

AODRESS OF INSTR TRAPPED 
VIOLATION DATA REGISTER CONTENTS 
MAP STATUS BITS 

STATUS BITS: 
0: PROGRAM MAP ENABLE 

OCH MAP ENABLE 
PROGRAM MAF INHIBIT 

I. 
2: 
9. 
10 
11 
12 
13 
14 
IS 

SINGLE CYCLE WRITE PROTECT 
SINGLE CVCLE MAP SELECT AlB 
AUTOINDEX PROTECT 
DEFER PROTECT 
1/0 PROTECT 
WRITE PROTECT 
PROGRAM MAP SEL~CT AlB 

INTERRUPT WAIT ELAPSED 
THE PERIPHERAL DEVICE ASSOCIATED WITH THE 
PROG. NUMBER TYPED HAS NOT RESPONDED WITH 
A PROGRAM INTERRUPT FOR AN EXTENOED 
PERIOD OF TIME. THE 2ND NUMBER TYPED 
SHOULD POINT AT THE INTERRUPT HANDLER 
FOR THE DEVICE THAT FAILED 

"J 
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PARITY ERROR INTERRUPT 

IN CASE OF A PARITY ERROR THIS TEST WILL 
HALT AFTER LOAOrNG THE FOLLOWING AC'S 
WITH THE FOLLOWING INFORMATION. 

ACO AODRESS(LOGICAL) WHERE INTERRUPT OCCURED 
ACI BIT 0 IS THE PARITY BIT 

BITS I-IS ARE THE MEM ADDR BITS 1-15 
AC2 EXTENDED. MEM ADDRESS BITS 0-2 

DATA CHANNEL PROTECTION ERROR 

IF THE DATA CHANNEL PROTECTION FLAG IS 
EVER FOUND TO BE SET (BUSY FLAG-DEV. #2) 
THE FOLLOWING DATA WILL BE TYPED' 

DCH VIOLATION ERROR
PROG# ERRORS . 
XX YY 

WHERE. 
XX IS THE PROGRAM NUMBER EXECUTING WHEN 

THE ERROR WAS DETECTED. 
YY IS THE NUMBER OF DCH ERRS DETECTED SINCE 

LAST REPORTED. 
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N3MRT 
.b.O DIAGNOSTIC LINKER , 
'b. I PROGRAM INITIALIZE 
.THE DIAGNOSTIC LINKER INITIALIZES ITSELF 
.AND INDIVIDUAL TESTS IN THE FOLLOWING 
,SEQUENCE: 

I. SYSTEM IS RESET. MAP OPTION IS 
DETERMINED TO EXIST OR NOT EXIST 
AND SWITCHES ARE SET UP 
ACCORDINGLY 

2. ANY OTHER NECESSARY CONSTANTS 
ARE INITIALIZED 

(MEM ALLOCATION TABLES) 
3. INTERRUPT VECTOR TA8LES ARE SET UP TO 

PROCESS UNEXPECTED OEvrCE INTERRUPTS 
4. MEMORY IS SIZED 

FROM 0 TO 128K AND BUILDS AN 8 WORD 
BIT MAP OF ·EXISTING CONTrGUOUS 
MEMORY 

S. THE EXIST MAP IS MOVED TO THE 
AVAILABLE MAP AND EACH BIT 
CORRESPONDING TO IK OF UITILIZEO 
MEMORY IS REMOVED FROM THE MAP 
SO THAT IT WILL NOT BE ASSIGNED 
AS A SCRATCH AREA TO ANY TEST. 
(INCLUDES PROGRAM STORAGE. MEMORY ALLOC. 
tABLES. INTERRUPT MASKS AND STACK AREA AND 
THE LAST IK OF MEMORY TO PRESERVE THE 
BINARY LOADER) 

&. EACH TEST IS ENTERED IN SEQ~ENCE AT ITS 
INIT. ENTRY POINT. OPTION TESTS DETERMINE 
IF THE DEVICE THEY ARE ASSOC. WITH EXISTS 
OR NOT AND PASS INTERRUPT SERVICE PARAM'S 
TO THE LINKER. 

(OEV •• MASK AND INTERRUPT SERVICE 
ADDRESS) 

7. LINKER THEN TYPES THE SYSTEM SIZE 
INFORMATION ALONG WITH THE PROGRAM 
RUN LIST AND WILL ALLOW THE OPERATOR 
TO SELECT OR DELETE ~PECIFIC TESTS 
IF START WAS 202 ; 

8. AFTER STARTING. THOSE TESTS THAT HAVE 
"SIZED" THEIR SU8SYSTEM FOR SPECIFIC 

) 

PARAMETERS TYPE AN INDICATION OF THE PARAMETERS 
THEY DETERMINED TO EXIST,ISEE THE NOVA OISK.bObllb2 
AND MOVING HEAD DISK TEST DESCRIPTIONS.) 

DISK. 
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.&.2 PROGRAM RUN 
ONCE THE LINKER HAS COMPLETED ALL 
INITIALIZATION THE FOLLOWING SERIES 
OF OPERATIONS IS LOOPED THROUGH 

I. LINKER RAN~OMLY SELECTS ONE OF 
THE INDIVIDUAL TESTS UNTIL IT 
FINDS ONE THAT IS NOT WAITING 
FOR INTERRUPT (WAIT IS BIT 0 OF 
THE THIRD WORD IN TEST=I) AND THAT 
THE NEXT RAN~OM NUMBER FALLS WITHIN 
ITS ENTER LIMITS 

2. IF THE MAP OPTION EXISTS, ALL LOGICAL PAGES 
EXCEPT PAGE 0 ARE ACCESS PROTECTED WITH 
THE PHYSICAL AREA OF THE SELECTED TEST 
MAPPED TO ITSELF AND ANY ASSIGNED 
SCRATCH AREA MAPPED TO START AT IK 
ABOVE THE TEST, MEMORY LOCATIONS SCRLO 
AND SCRHI (SCRATCH LOW AND HIGH) ARE 
SET TO INDICATE THE LIMITS OF 
THE SCRATCH AREA AVAILABLE TO THE TEST. 

3. DATA CHANNEL LIMITS (DCHLO AND DCHHI) 
ARE CALCULATED AND ENTERED 

4. THE SELECTED TEST IS ENTERED AT 
ITS SPECIFIED EXECUTE ENTRY POINT 

('J 
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.b.4 INDIVIDUAL TEST DESCRIPTIONS 

'b.4.1 CHECKERBOARD RAN 
• 
.THIS MEMORY CHECKER BOARD TEST IS A SUBSET OF OTHER MEMORV 
.CHECKERBOAROS. A COMPLETE TEST OF AN AVAILABLE SCRATCH 
,AREA IS COMPRISED OF THE FOLLOWING SEQUENCE: 
• 
,CB.TK=O 

• 
,CB.TK=I 

.CB.TK=2 

• .CB.TK=3 

.REQUEST I TO 20K OF SCRATCH, RAN~OMLY RE

.LOCATE THE EXECUTE PORTION OF CHECKERBOARD 
,INTO SCRATCH AND GENERATE THE CHECKERBOARD 
,PATTERN 

,DISTURB PASS-COMPLIMENT A SINGLE BIT IN EACH 
,OF THE FIRST 1& WORDS OF SCRATCH, SHUFFLE THESE 
,WORDS 1& TIMES SUCH THAT THEY END UP IN THEIR 
.ORIGINAL POSITION, RE-CDMPLIMENT THE SINGLE 
,BIT IN EACH WORD-PROCEED WITH EACH GROUP OF 
,1& WORDS UNTIL ALL MEMORY HAS BEEN EXERCISEO. 

,CHECK PASS-COMPARE EACH WORD IN SCRATCH WITH 
.THE PATTERN EXPECTEO 

.FAST CHECKSUM MEMORY TO ENSURE THAT ALL DATA 

.IS INTACT (RETURNS TO CHECK PASS IF CHECK

.SUM DOES NOT AGREE.) 

(~ 
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'&.4.3 SC MEMORY TEST , 

J 

,THIS ME~ORY TEST DOES A READ/MODIFY/WRITE TO THE AVAILABLE 
,SCRATCH AREA USING AN "ISZ· INSTRUCTION. TEST IS BROKEN INTO THE 
,FOLLOWING CHECKS: 

.MM. TK= 0 

M ... TK= 

M".TK= 2 

MM. TK: 

MM.TK= 4 

MM.TK: 5 

"".TK= & 

"".TK= 

M".TK= 10 

WRITE INTO EACH MEMORY LOCATION A MINUS 
ONE STARTING AT SCRLO ANO ENOING AT SCRHI 
VERIFYING EACH GOT THERE. 

READ A LOCATION BEFORE DOING THE ISZ 
TO VERIFY IT HASN'T BEEN DISTURBEO. 

ISZ DIDN'T SKIP 

LOCATION NOT 0 AFTER ISZ 

OSZ SKIPPED-ERROR 

DSZ TST- LOCATION NOT -I AFTER DSZ 

SAME AS I, EXCEPT TESTING IN THE REVERSE 
OIRECTION 

SAME AS 2, EXCEPT TESTING IN THE REVERSE 
OIRECTION. 

SAME AS 3. EXCEPT TESTING IN THE REVERSE 
OIRECTION. 
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:&.4.4 ARITHMETIC TEST 

,THE MULTIPROGRAMMING RELIABILITY ARITHMETIC TEST WAS 
,DERIVED FROM THE STANO ALONE ARITHMETIC TEST. THIS TEST 
,REQUIRES 2K OF SCRATCH FOR EXECUTION. THE EXECUTE POR-
,TION OF THE TEST IS RANDOMLY RELOCATED WITHIN AVAILABLE 
.SCRATCH. IF THE SYSTEM IS MAPPEO, (HAS AN MMU) THE 
,SCRATCH AREA IS RANOOMLY REMAPPED TO SOME OTHER LOGICAL AD
,DRESS FOR EXECUTION. AT THE END OF EACH EXECUTION PASS SCRATCH 
,AREA IS RANDOMLY RELEASED OR HELO. IF HELD, THE NEXT TIME 
,THE TEST IS ENTERED. THE E~ECUTABLE PORTION OF THE TEST WILL 
,AGAIN BE RANDOMLY RELOCATED WITHIN SCRATCH FOR EXECUTION. 

,&.4.5 FLOATING POINT TEST 

, THE NOVA MULTIPROGRAMMING RELIABILITY TEST 
,PERFORMS A LOAO AND STORE _INGLE PRECISION WITH 
,COMPARE TEST AND ~ LOAD AND STORE DOUBLE PRECISION 
,WITH COMPARE TEST. 
, THIS TEST IS ENTEREO IF A DEVICE CODE OF 7& WAS 
,FOUND OURING THE INITIALIZATION PORTION. 
, A RANDOM SCRATCH AREA OF I - 32 K IS ASSIGNED FOR 
,FOR EXECUTION. THE EXECUTE PORTION OF THE TEST IS 
,RANDOMLY RELOCATEO WITHIN THE AVAILABLE SCRATCH AREA. 
, IF THE SYSTEM IS MAPPED, (HAS A MMPU) THE SCRATCH 
,AREA IS RANOOMLY REMAPPED TO ·SOME OTHER LOGICAL 
,AOORESS FOR EXECUTION. AT THE END OF EACH EXECUTION 
jPASS SCRATCH AREA IS RANOOMLY RELEASEO FOR OR HELD. 
,IF HELD. THE NEXT TIME THE TEST IS ENTERED, THE 
,EXECUTABLE PORTION OF THE TEST WILL AGAIN BE RANDOMLY 
,RELOCATEO WITHIN SCRATCH FOR EXECUTION. , 
,&.4.& MUL/OIV TEST 
, THE NOVA MULTIPROGRAMMING MULTIPLY/DIVIDE TEST 
'PERFORMS A TRIAL INSTRUCTION TO DETERMINE 
,IF THE MULTIPLY/OIVIOE OPTION IS INSTALLED. 

THIS TEST WAS OERIVED FROM THE STAND ALONE 
MUL/OIV TEST. 
NO MEMORY REALLOCATING IS DONE I~ THIS TEST. 
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,&.Q.12 REAL TIME CLOCK 

.THE REAL TIME CLOCK IS RUN AT IK HERTZ. RUNTIME ALONG 
,WITH ACCUMULATED ERROR COUNT ARE PRINTED AT 5 MINUTES 
,IS MINUTES, 30 MINUTES AND EVERY 30 MINUTES OF RUNTIME 
'THEREAFTER. THIS TYPEOUT ALSO OCCURS AFTER EVERY ERROR 
,TYPEOUT OR IF TTY KEY Q IS TYPED. , 
,&.Q.13 TELETYPE TEST 

,THE TELETYPE TEST PRINTS A SINGLE LINE CONSISTING OF THE 
,CHARACTERS SPACE TO Z. THE TEST WILL ALSO ECHO CHARACTERS 
,AS TYPED. 

~ 
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,&.Q.IQ I/O TESTER TEST DESCRIPTION 

THE 110 TESTER TEST ASSIGNS 2 -4K OF SCRATCH, 
SETS UP A DATA AND CHANNEL ADDRESS IN THE FIRST &Q 
WORDS OF SCRATCH, BUILDS A &4 WORD RANDOM DATA 
TA8LE IN LOCAL MEMORY. 

THEN THE NEXT OPERATION OF READ OR WRITE 
IS RANDOMLY SELECTED~ 

IF A WRITE OPERATIONI 
THE DATA TABLE IS REPEATEDLY MOVED TO SCRATCH UNTIL 
FILLED. 110 TESTER MODE AND DATA REGISTERS ARE INITIALIZED 
AND A RANDOM SPACE BETWEEN DCH CYCLES SELECTED. 
A RANDOM COUNT IS SELECTED AT WHICH TIME THE 110 TESTER 
START PULSE WILL BE GIVEN. 
THE 110 TESTER IS STARTED BY THE RANDOM NUMBER GENERATOR 
WHEN LOCATION IO.WK GOES TO ZERO. 
THE 110 TESTER INTERRUPTS AT THE END OF EACH &4 WORD 
BLOCK. AT HTIS TIME THE DATA REGISTER IS READ AND 
SAVED FOR LATER CHECKING. UPON COMPLETION OF ALL BLOCKS THE 
TEST VERIFIES THE WRITE BUFFER IS STILL INTACK AND 
THE XOR RESULTS OF EACH 64 WORD TRANSFER ARE CORRECT. 

IF A READ OPERATION. THE FIRST RANDOM DATA WORD IS 
PLACED IN THE 1/0 TESTER DATA REGISTER, THE ADDRESS AND MODE 
REGISTERS ARE SET UP AS ABOVE, THE START PULSE IS GIVEN AS IN 
THE WRITE CASE. AT EACH INTERRUPT A NEW DATA WORD IS 
PLACED INN THE DATA REGISTER • 
AFTER COMPLETION OF ALL BLOCKS THE TEST CHECKS THE 
RECIEVED DATA IN SCRATCH AGAINST THE DATA TABLE • 

(-~. 

~ 
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:7.0 DDT EDITOR 
,7.1 REQUESTING THE DDT EDITOR 

TO ENTER THE DDT TYPE A CONTROL 0 ON 
THE TTl. THIS CAN BE DONE AT ANY POINT IN THE 

, PROGRAM. 
,7.2 RESPONSE 

, 
ON ENTERING THE DDT A CARRIGE RETURN. LINE FEED 
AND AN @ IS TYPED ON THE TTO. 

'7.3 CONVENTIONS AND SYMBOLS IN COMMAND LINES f __ ~ ___ D_.D _______ o ________ D ____________ _ 

CR PRESSING THE RETURN KEY IS REPRESENTED BY CR 

,LF PRESSING THE LINE FEED KEY IS REPRESENTED BY LF 

,? PRESSING AN ILLEGAL KEY CAUSES THE DDT TO RESPONSE WITH 
A 1 •. 

,@ DDT IS READY AND AT YOUR SERVICE. 

'7.4 COMMAND STRUCTURE 

AN DDT COMMAND HAS THE GENERAL FORMAT' 

[ARGUMENTJ [COMMANDl 

ARGUMENT MAY BE ONE OF THE FOLLOWING: 

ADR AN OCTAL ADDRESS OR AN EXPRESSION OF THE FORM: 
X.X.X •••• 
WHERE EACH X IS AN OCTAL INTEGER. SEPARATED 

FROM THE FOLLOWING X BY EITHER +(PLUS) 
OR -(MINUS). LEADING ZEROS NEED NOT BE TYPED. 

N AN OCTAL INTEGER. 

A COMMAND IS A SINGLE TELETYPE CHARACTER 

CHARACTERS USED TO OPEN/CLOSE LOCATIONS INCLUDE: 
"I" nCR" "LF" -

CHARACTERS USED TO ENTER/EXIT DDT INCLUDE' 
q;O"CCTRL 0) "R" "Ph 

CHARACTERS USED TO MOOIFY CURRENT ARGUMENTS ARE: 
"RUBOUT" "." "." AND THE INTEGERS 0 TO 7 

THE CHARACTER "=" ALLOWS THE CURRENT ARGUMENT TO BE 
EXAMINED WITHOUT OPENING OR CLOSING THE CURRENT LOC. 
CHARACTERS USED TO MANIPULATE THE NOVA 3 MAP INCLUDE: 
"M" "A" "B" "Un "EA "T" 

) 
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, 
'7.5 COMMANDS TO OPEN A LOCATION 

,ADRI 
, .1 

,.HDRt , 
'.-ADRI 

, ., , , 
,.ADRI 

I 

.-ADRI 

;; 

THE MEMORY LOCATION TO BE OPENED IS TYPEDOUT. 
OPEN THE LOCATION AND PRINT ITS CONTENTS 
OPEN THE LOCATION CURRENTLY POINTED BY THE POINTER 

AND PRINIT ITS CONTENTS. 
ADD ADR TO THE POINTER. OPEN THE LOCATION AND 
PRINT ITS CONTENTS. 
SUBTRACT ADR FROM THE POINTER. OPEN THE LOCATION AND 
PRINT AOOR CONTENTS. 
CLOSE THE OPEN LOCATION WITH OR WITHOUT 
MODIFICATION OF ITS CONTENTS. 
CLOSE THE OPEN LOCATION WITH OR WITHOUT 
MODIFICATION OF ITS CONTENTS AND OPEN THE 
SuCCEDING LOCATION. 
CLOSE THE OPEN LOCATION WITHOUT MODIFYING 
ITS CONTENTS AND OPEN THE CELL POINTED 
BY ITS CONTENTS 
CLOSE THE OPEN LOCATION WITHOUT MODIFYING 
ITS CONTENTS AND OPEN THE LOCATION POINTED 
BY ITS CONTENTS.ADR 
CLOSE THE OPEN LOCATION WITHOUT MODIFYING ITS 
CONTENTS AND OPEN THE LOCATION POINTED BY 
ITS CONTENTS-ADR. 
CLOSE THE CURRENT LOCATION AND OPEN ".-1" 

LF CLOSE THE CURRENT LOCATION AND OPEN ".+1" 
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17.6 OTHER COMMANDS 

I 

IRUBOUT THE RUBOUT ~EY IS USED TO DELETE ERRONEOUSLY TYPED 
DIGITS EACH TIME THE RUBOUT ~EY IS PRESSED, THE RIGHT 
MOST DIGIT IS DELETED AND ECHOED ON THE TERMINAL. 

I 

~IF THE RUBOUT ~EY IS PRESSED RIGHT AFTER OPENING A CELL 
THEN IT ALLOWS THE MODIFICATION OF THE CONTENTS AS IF 
THEY WERE TYPED JUST BEFORE THE ~EY WAS PRESSED. 

P RESTART THE EXECUTION OF THE PROGRAM AT THE LOCATION 
POINTED BY SAVED AC3 • 

IADRR START EXECUTING THE USERS PROGRAM AT LOCATION ADR AFTER 
AN 10 RESET. 

I K KILL THE STRING TYPED SO FAR. DDT RESPONDS WITH A ? AND 
THE OPEN LOCATION IS CLOSED WITHOUT MODIFICATION. 

I : PRINT THE CURRENT ARGUMENT (I.E. TYPING ".:" WILL 
PRINT THE ADRS OF THE LAST OPENED LOCATION) 

I 

I M SETS SWITCH SO THAT ALL MEMORY ACCESSES ARE 
MAPPED USING THE LAST USER'S SETUP UNTIL A ·U" 
~A"."B","R",OR "PH IS INPUTTED. 

I A SETS SWITCH SO THAT ALL FURTHER MEMORY ACCESSES 
ARE MAPPED USER-A UNTIL A "B","R",·U",OR ·P" IS 
ENTERED. 

I B SETS SWITCH SO THAT ALL FURTHER MEMORY ACCESSES 
ARE MAPPED USING USER-B UNTIL A "A","R","U",OR "P" 
IS ENTERED. 

I T PRINTS THE CURRENT CONTENTS OF ALL MAP ENTRY TABLES 
I 
INE PRINTS THE MAP ENTRIES CORRESPONDING TO THE LOGICAL ADOR. "N" I 

TO GET SUCCESSIVE ENTRIES TYPE AN E WITH OUT 
I PRECEDING IT WITH A NEW "N" VALUE. 
I U SETS SWITCH TO ~ILL MAPPING OF MEMORY ACCESSES, 

~ 
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I 
17.7 MODIFICATION OF A LOCATION 

bNCE A LOCATION HAS BEEN OPENED ITS CONTENTS CAN BE 
MODIFIED IN ONE OF THE FOLLOWING WAYS: 

1) TYPE THE OCTAL NUMBER OR A STRING OF NUMBERS SEPERATEO 
BY + OR -, FOLLOWED BY CR , OR LF • IN THIS CASE THE-SUM 
OF THE TOTAL NUMBERS TYPED-IN WILL BE DEPOSITED. LEADING 
ZEROS NEEO NOT BE TYPED. 

2) TYPE + OR - FOLLOWED BY A NUMBER OR A STRING OF NUMBERS 
SEPERATEO BY + OR -, FOLLOWED BY CR , OR LF • IN THIS 
CASE SUM OF THE TOTAL NUMBERS TYPED IN WILL BE ADDED TO 
OR SUBTRACTEO FROM THE PREVIOUS CONTENTS OF THE LOCATION. 
LEADING ZEROS NEED NOT BE TYPED. 

3) ADDRESS ITSELF OR AN OCTAL NUMBER RELATIVE TO THE 
ADDRESS OF THE LOCATION CAN BE DEPOSITED IN A MEMORY 
LOCATION BY TYPING A • OR .+ADR FOLLOWED BY A CR , OR LF • 

4) A RUB OUT COMMAND GIVEN RIGHT AFTER OPENING A 
LOCATION ALLOWS THE MODIFICATION OF ITS CONTENTS 
AS IF THEY WERE TYPEDIN JUST BEFORE THE COMMANO 
WAS ISSUED. 

~ 
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1*-- __ • _______________ • _________ •• _._ ••• __ • ___________ ********* 

, 
, NAME: N3MORTS.SR PART NUMBER: 094-000751 

DESCRIPTION: NOVA 3 MULTI-PROGRAMMING RELIABILITY TEST 
SHORT VERStON 

REVISION HISTORY 

REV. 

00 
01 
02 
03 
04 

DATE 

02128/7& 
10/08/7& 
12/3117b 
XXIXXIXX 
04/22177 

, COPYRIGHT (C) DATA GENERAL CORPORATION. 1973.74.75.7&.77 
, ALL RIGHTS RESERVED. 
:********************************~.******************* ********* , 

) 
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01 
02 
03 
04 000000 
05 00000 0154&4 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
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29 
30 
31 
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33 
34 
35 
3& 
37 
38 
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41 
42 
43 
44 
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47 
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00200 
00201 
00202 
00203 
00204 
00205 
0020& 
00207 
00210 
00211 
00212 

00213 
00214 
00215 
0021& 
00217 
00220 
00221 
00222 

00223 
00224 
00225 
0022& 
00227 
00230 

00231 
0023~ 

00233 
00234 
00235 
00236 
00237 
00240 

4q 00045 
50 
51 OOO~O 

52 

000200 
002201 
001010 
002203 
001011 
002205 
001317 
002207 
001035 
00&212 
000202 
00420& 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000· 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
005710 
00601& 
000000 
000000 

000045 
000223 
0000&0 
000000 

• • TITL UNKR 
.DIAGNoSTIC PROGRAM LINKER 

.LOC 0 
DIRT 

.CONCURRENTLY LINK A VARIETY OF PRoC. 

.AND 110 TESTS VIA RANDOM SELECTION 

.INTERNAL oEFS TO LINK FOR DEBUG 

,SIZE AND GO 

) 

.LOC 200 
sTRTI: JMP iil.+1 

LINKR 
sTRT2: JMP iil.+1 

LINKR+I 
STRT3: JMP iil.+1 

GSTRT 
sTRT4: JMP iil.+1 

IGMAP 
STROOT: JSR iil.+2 

JMP STRT2 
DDT 

:SIZE AND WAIT FOR SELECTIONS 

.REsTART LAST TESTS SELECTED 

.IGNORE MAP START 

.START DDT DIRECTLY 

.STUFF FOR DOT 
SAVOr 0 
SAVI: 0 
sAV2: 0 
sAV]: 0 
sAVCR: 0 
OP.EN: 0 
LOPNL' 0 
STFLG. 0 
.DTOs EGGS 
.BDEGG' 0 

.-1 IF PRINT STATISTICS 
BLOCK 

. 0 

o 
o 
o 

SWREG. 0 

.DTOS AUTO SW , 
:CAT/KITTEN SWITCH 
:PAsS CNT 
lOTOS START AD DR 
,SWITCH REGI STER 

STUFF .PROTECTION 
PRTCK. 0 
OCHER. 0 
VLPCR. 0 
VLDTA' 0 
!IOVL: IOVAL 
IliwCK' DWCHK 
RELLO. O· 
RELHI: 0 

RNSEL: 

.LOC 45 

.80EGG 

.LOC bO 
o 

:NON ZERO IF PROTECTION OPTION EXISTS 
:. OF DCM ERRS 
:VIOL. PC REGISTER 
,SAVED VIOL. DATA REG. 
,110 VALIDITY TRAP HANDLER 
,DEFERIWRITE TRAP HANDLER 

53 00061 000000 oLT8L: 
54 00062 000000 USESW: 

o 
o 

.-1 IF DELETE RANDOM WAIT FOR 
,FOR TTYILPT TESTS 

.-1 IF DoN'T PRINT ALLoe. TBL 
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01 ,CALL HANDLER SUBROUTINE LINK 
02 000h3 002740 ICDIS: CDIsP .CALL DISPATCH 
03 . 
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000&4 
000&5 
000&& 
000&7 
00070 
00071 
00072 
00073 
00074 
00075 
0007& 
00017 
00100 
00101 
00102 
00103 
00104 
00105 
0010& 
00107 
00110 
00111 

~ 

003231 
003250 
003275 
003322 
005030 
00474& 
004753 
004047 
002140 
004121 
00414& 
0021&7 
002321 
0055&4 
003&14 
004027 
00354& 
0035&& 
002244 
003430 
003454 
00&457 

.PAGE 0 LINKS FOR CALLS 

.ASCRA MUST BE FIRST WITH RDMAP LAST 

.ANY CALL EXPANSION MUST BE MADE BETWEEN THE TWO 
ASCRA: AsSCR 
ESCRA: EXsCR 
RSCRA: RLsCR 
GsCRA: GOSCR 
PCRLF: CLF? 
PZOCr: ZOC? 
PDECI: POE? 
ERRTX: ERTXT 
RETRN: LRETP 
ERPADI EPADR 
ERPAC: EPACS 
ARANG: RANGN 
ADIVI: DIVID 
EINTS: EINTP 
ERROl: ERROH 
ERROC: ERROE 
sETULI SETLP 
LLOOPI LOOPL 
FRANG: RANG3 
ERRET: ERRRT 
RETU2: RETN2 
RNQMP: RANDCH 

.ASsIGN SCRATCH 
• EXPAND SCRATCH 
,RELEASE SCRATCH 

,CAR. RETURN LINE FEED 
,ZERO sUPRESS OCTAL 
.DECIMAL PRINT 
.TEXT TYPEOUT CALL 
,RETURN FROM TEST 

,RANDOM # GENERATOR 
,INTEGR UNSIGNED DIV 
.ENTER INTR SERVICE 
,INIT ERROR TYPEOUTS 
,APPEND TO ERR TYPEOUT 
.sET UP STRT OF LOOP 
.LOOP BACK TO SETUP 
,RAN #'S TO AC'S O,I,AND 
,2ND LEVEL ERR RETURN 
,2ND LEVEL NO ERR RETURN 
.RANDOM SEL DCH MAP AlB 

5 

1·0028 N3MRT 
01 00.112 00&47& 
02 00113 00&5&& 
03 00114 00&&51 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 

00115 
0011& 
nOl17 
00120 
00121 
ODin 
00123 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

00124 000000 
00125 000000 
0012& 000000 

00127 
00130 
00131 
00132 

22 00133 
23 

005030 
004753 
00474& 
004720 
000070 
004747 
000071 
000072 24 

25 
2& 00134 001271 
27 00135 000000 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 

0013& 
00137 
00140 
00141 
0014~ 

00143 
00144 
00145 
0014& 
00147 
00150 
00151 
00152 
00153 

44 00154 
45 ·00155 
4& 0015& 
47 00157 
48 
49 
SO 
51 
52 
53 
54 
55 
5& 
57 
58 

.·59 
&0 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
177777 
000000 
177777 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
0001&0 
0001&0 
0&1401 
0&1&01 
0&2401 
0&2&01 
0&0001 
0&1001 
0&0201 
0&1201 
000004 
000047 
00004& 

ADMAP AMSCR 
EDMAP EMSCR 
RDMAP RDSCR 
:TEST PARAMETER 
USRMP' 0 
USRSE: 0 
PRFLG' 0 
CURPR: 0 
ST.LC, 0 
ST.LP: 0 
ST.LA: 0 

IAsSIGN SCR TO A DCH 
,EXPANO DATA CHANNEL 
.RELEASE OCH MAP 
LOCATIONS 
11000 FOR USER B 
,I FOR USER 8 
.-1 IF PARITY EXISTS 

ASSIGN 

.CONTENTS OF LAST] RANOOM AC'S FROM RANG] 
RNACO: 0 
RNACI: 0 
RNAC2: 0 
.LINKS TO TYPEOUT ROUTINES 
ICLF?: CLF? 
IPDE? I POE? 
!ZOC? I ZOC? 
LMESS' MES? 
LCRLF= PCRLF 
LPOCTI POC? 
LZOCh PZOCT 
LPDEC= PDECI 
• POWER FAIL AUTO RESTART LINKS 
PFAILI PWRUP 
PFAlSl 0 
.1/0 TESTER 
IO.OC: 0 
IO.WK: 0 
MPSWT: 0 
AL TBLI 0 
PSTRT: 0 
PENDA: 0 
RTTIM: 0 
STATS: 0 
UOEVl: -1 
TOTPK: 0 
TIMSW: -I 
ERTOr: 0 

CONTROL WORDS 
,10 TESTER COMMANO 
,10 TESTER WAIT COUNT 
.MAP EXIST SWITCH 
.AORS MEM ALLOCATION TABLES 
,FIRST LOC OF TST 
.LAST LOC 
.ELAPSED RUNTIME IN MINUTES 
.MAP STATUS REG. 

,=0 IT'S TIME TO PRINT 
IERROR ACCUMULATOR 
,180=TTO IBI=LPT EACTV: 0 

LASH: 0 
.SCRATCH AREA 
SCRLO: 0 
SCRHl: 0 

.CHAR FROM LAST INPUT FROM TTl 

OCHLO: 0 

SIZE PARAMETER LOCS FOR TEST USAGE 
,LOWEST LOGICAL SCRATCH ADRS 
.HIGHEST LOGICAL SCRATCH AORS 
,LOW LOG OCH ADRS 

DCIiHI: 0 
LZMAX=DCHHI+l 
LPGO=. 

.HIGH LOG DCH ADRS 

.DUC PSH=0&1401 

.DUC POP=O&I&OI 

.DUSR SAVE=0&2401 

.OUSR RTRN=0&2&01 

.DlAC MTFP=&OOOI 

.DUC MTSP=blOOI 

.DUC MFFP=&0201 

.0lAC MFSP=&1201 

.DUSR PRTY = 4 
TPADR=47 
TPLOC=4& 

I:) 



) 

0029 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1" 20 
21 
22 
23 
24 

,25 
;'26', 

01010 
01011 
01012 
01013 
01014 
01015 
01016 
01017 
01020 
01021 
~1022 
01023 

27 01024 
28 01025 
29 01026 
30,01027 
31 01030 
32 01031 
33 01032 
34 01033 
35 01034 
3b 

00 I 001 
001002 
001003 
001004 

001010 
102401 
102000 
126400 
044062 
040420 
102000 
040135 
004405 
001040 
060177 
004402 
001054 

021400 
040406 
036405 
005400 
010403 
004434 
000774 
000000 
000000 

37 
38 
H 

01035 102000 
01036 040062 
01037 000755 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

,DEFINITIONS FOR USER STATUS TABLE ACCESS 
.DUSR USTZM=IOOI 
.OUSR USTSS=1002' 
.DUSR USTES=1003 
.DUSR USTNM=1004 , 

,LINKER MAIN LINE DISPATCH ROUTINE 
.LOC 1010 

LINKR: SUB O.O.SKP ,AUTO START ENTRY 
ADC 0.0 ,MANUAL SELECT ENTRY 
SUB 1.1 
STA I.USESW ,SET USE MAP SW 
STA O.LAUTO ,SET ENTRY TYPE SW 
ADC 0.0 
STA O;PFAIS ,SET NOT PWR/FA RESTART 
JSR LDSPR ,START DISPATCH 
LTBLI :THROUGH INIT SEQ 
INTEN 

LRUNS: JSR LDSPR 
LTBL2 ,THROUGH RUN TABLE 

,DISPATCH ROUTINE 
,ENTER SUBROUT'INES IN SEQ VIA TABLE SPEC BY (R31 
,END OF EACH TABLE IS LRUNS WHICH WILL START US 
,BACK AT T>iE 'BEGINNING OF, THE RUN TABLE 
LOSPR: LOA 0.0.3 ,AORS OF DISPATCH TABLE 

STA O.LIDIS 
LO •• I: LOA 3.iLIDIS 

JSR 0.3 

LIOIS: 0 
LAUTO: 0 

ISZ LIDIS 
JSR CKODT 
JMP LOS.I 

,SET SWITCH SO MAP WILL NOT BE USED IF IT EXISTS 
IGMAP: AOC 0.0 

STA O.USESW :SET MAP SWITCH TO OFF 
JMP LINKR+4 

,OEFI~E SYSTEM MACROS FOR INDIVIDUAL TESTS 
.MACRO LCALL 

x 

LMEML=. 

LPGO=. 

~I-ASCRA.IBII+IOOOIO 

.MACRO NEXTT 

.LOC LPGO 
~I 

.LOC 
o 
o 
o 

LMEML 
,TEST PASS CTR 
,TEST ERROR CTR 
:INTERRUPT TIMEOUT SWITCH 

) ) 

10030 N3MRT 
01 
02 ,LTBLI-INIT SYSTEM DISPATCH TABLE 
03 :ENO OF TABLE IS LRUNS 
04 01040 001331 LTBLI: LSYSR ,RESET SYS 
05 01041 001470 GPRGK ,DET • TESTS LOADED 
06 01042 001411 LWSET ,SET UP RUNNING CONS. 
'07 01043 005575 LCINT :INIT INTR VECTORS 
08 01044 001503 LSlZE ,S IZE MEMOR Y 
09 01045 001647 MVETA ,MOVE EXISM TO AVALM 
10 01046 0016&6 UBL32 ,REMOVE USED CORE FROM AVALM 
II 01047 001714 TiNIT ,INIT EACH TEST LOADED 
12 01050 007013 LPRSL 'LISTS TESTS TO BE RUN 
13 01051 001021 LRUNS-I 
14 01052 000000 0 
IS 01053 000000 0 
16 , 
17 ,LTBL2-RUN SYS DISPATCH TABLE 
18 01054 001752 LTBL2: LRANP' ,RANDOM PROG SELECT 
19 01055 003106 LD'MAP :LOAD MAP OPTION 
20 01056 006747 LDCHL ,CALC DCHLO/HI 
21 01057 002107 LSTRP ,START TEST RUNNING 
22 01060 001150 LSTAT ,ADJUST RUN STATISTICA 
23 01061 002336 CHSTK 
24 01062 001022 LRUNS 
25 01063 000000 0 
26 01064 000000 0 



!0031 N3MRT 
01 
02 
03 01065 040452 
04 010&6 044452 
05 01067 050452 
06 01070 054452 
07 01071 020153 
08 01072 101103 
09 01073 000437 
10 01074 101220 
11 01075 030447 
12 01070 143400 
13 01077 040153 
14 01100 006445 
15 01101 024445 
16 01102 136414 
17 01103 000404 
18 01104 126000 
19 01105 044222 
20 Cl106 000424 
21 01107 024434 
22 01110 136414 
23 01111 000405 
24 01112 034061 
2501113 174000 
2& 01114 0540&1 
27 01115 000415 
28 0111& 125400 
29 01117 13&414 
30 01120 000405 
31 01121 0340&0 
'32 01122 174000 
33 01123 0540&0 
34 01124 00040& 
35 01125-024422 
3& 0112& 136404 
37 01127 000403 
38 01130 102400 
39 01131 040150 
40 01132 020405 
41 01133 024405 
42 01134 030405 
43 01135 002405 
44 01136 00420& 
45 01137 000000 
4& 01140 000000 
47 01141 000000 
48 01142 000000 
49 01143 000042 
50 01144 000177 
51 01145 005255 
52 0114& 000023 
53 01147 00'00&4 

~ 

,CKOOT 

CKOOT' 

CKKEY: 

CKRTN: 

GOOT: 
CK.SO 
CK.Sl 
CK.S2 
CK.S3 
J42: 
JI77 : 
IINP?: 
J23: 
CK.&4: 

- CHECK IF TTl REQUESTS 
BY THE OPERATOR. 

HAVE BEEN INPUTTED 

STA O.CK.SO 
STA I.CK.SI 
STA 2.CK.S2 
STA 3.CK.S3 
LOA O.LASTI 
MOVL O.O.SNC 
JMP CKRTN 
MOVZR 0.0 
LOA 2.JI77 
AND 2.0 
STA O.LASTI 
JSR @IINP? 
LOA I.J23 
SUB. 1.3.SZR 
JMP .+4 
AOC 1.1 
STA I.STFLG 
JMP CKRTN 
LOA I.J42 
SUB. 1.3.SZR 
JMP .+5 
LOA 3.0LTBL 
COM 3.3 
STA 3.0LTBL 
JMP CKRTN 
INC 1 01 
SUB. 1.3.SZR 
JMP .+5 
LOA 3.RNSEL 
COM 3.3 
STA 3.RNSEL 
JMP CKRTN 
LOA I.CK.&4 
SUB 1.3.SZR 
JMP CKRTN 
SUB 0.0 
STA O.TIMSW 
LOA O.CK.SO 
LOA I.CK.SI 
LOA 2.CK.S2 
JMP @CK.S3 
DDT 
o 
o 
o 
o 
42 
177 
INP? 
23 
&4 

,GET LAST INPUT FROM TTl 
,SKP IS NEW INPUT 
,NON ENTEREO.EXIT 

,MASK FOR LOWER BITS ONLY 

,CHECK IF KEY ENTRY 
,CK FOR CONTROL S 

,SET FLAG TO PRINT STATS. 
:EXIT 

,CHECK FOR • KEY ENTRY 

,COMPLEMENT 
:STATE OF 
:ALLOCATION TABLE FLAG 
,EXIT 

,CHECK FOR. KEY ENTRY 

:COM TTY/LPT RAN~OM SEL FLAG 

: SKP=KEY 4 TYPED 

,SET SW SO TIME WILL FOLLOW 

~ 

10032 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 

01150 
01151 
01152 
01153 
01154 
01155 
0115& 
01157 
011~0 

011&1 
011&2 
011&3 
011&4 
011&5 
011&6 
011&7 
01170 
01171 
01172 
01173 
01174 
01175 
01170 
01177 
01200 
01201 
01202 
01203 
01204 
01205 
0120& 
01207 
01210 
01211 
01212, 
01213 
01214 

054516 
02414. 
124015 
00040. 
00&132 
007325' 
00&071 
102000 
04014& 

020232 
101005 
000414 
00&132 
00&230 
024120 
00&071 
024232 
00&072 
102400 
040150 
040232 
010151 
000401 
0301.2 
011375 
00040& 
00&132 
007257 
024120 
00&071 
00&070 
020222 
101005 
000430 
102400 
040222 
040120 

:END OF TEST PASS. SEE 
,NEED TO BE REPORTED 
LSTAT: STA 3.LST.3 

LOA I.UOEVI 
COM# 101.SNR 
JMP • +& 
JSR @LMESS 
UOEVT 
JSR @LZOCT 
AOC 0.0 
STA O.UOEVI 

,CHECK FOR ANY OCH ERRS 
LOA O.OCHER 
MOV O.O.SNR 
JMP PRSTAT 
JSR @LMESS 
OCHTX 
LOA I.CURPR 
JSR @LZOCT 
LOA I.OCHER 
JSR @POECI 
SUB 0.0 
STA O. TIMSW 
STA O. OCHER 
ISZ ERTOT 
JMP • +1 

PRSTAT: LOA 2.PSTRT 
ISZ -3.2 
JMP • +& 
JSR @LMESS 
B&5K 
LOA I.CURPR 
JSR @LZOCT 
JSR iilLCRLF 
LOA O.STFLG 
MOV O.O.SNR 
JMP LSXIT 
SUB 0.0 
STA O.STFLG 
STA O.CURPR 

IF ANY EXTRANEOUS ERRORS 

:SKP =UNEXP. INTA 
,NONE REC'O 

'ANY OCH ERRS 
:SKP=YES 

,PROG# 

,PRINT # OF ERRS 

'SO TIME WIll FOLLOw 

,PTR. TO XX.OO 
,+1 PASS CTR THIS TEST 
INOT OFlOW'O 
,TYPE &5K HEADER 

,AND PROG# 

,CHECK IF WANT PRINTOUT 
rOF STATISTICS 
:NOBOOY'S INTERESTED 

:ClR FLAG 
,START WITH' 

rJ' " 
\. 



) ) ) 

! 0033 'J3MRT !0034 N3MRT 
01 ,PRINT PASSES AND ERROR COUNTS BY INDIVI~UAL TEST 01 ,POWER FAIL AUTO RESTARTI WAIT FOR POWER UP 
02 01215 006132 JSR ilLMESS 02 01270 002134 JMP ilPFAIL 
03 01216 007272 STHOR 03 01271 020000 PwRUP: LOA 0.0 
04 01217 024120 PRSTL: LOA I.CURPR 04 0127;> 024776 LOA I.PWRUP-I 
OS 01220 010120 ISZ C~URPR ,STEP IT TO NEXT OS 01273 122414 SUB. I.O.SZR 
06 01221 034444 LOA 3. ALZMAX ,POINTS TO TEST 0 06 01270 040430 STA O.PWRSO ,SAVE INTA AORS 
07 01222 137000 ADD 1.3 ,NOW TO CURRENT TEST 07 01275 044000 STA 1.0 
08 01223 031400 LOA 2.0.3 ,GET "XX.O-Q u ADRS 08 01276 063777 SKPOZ CPU 
09 01224 151005 MOV 2.2.SNR ,=0 I S TYPED ALL 09 01277 000777 JMP .-1 
10 01225 000414 JMP LSX IT ,RETURN FROM WHENCE 10 01300 006132 JSR @LMESS 
II 01226 021375 LOA 0,-3,2 ,GET PASS CTR II 01301 006445 PFTEX 
12 01227 101005 MOV O.O.SNR ,SKP IF TEST EXECUTED 12 01302 024422 LOA I.PWRSO 
13 01230 000767 JMP PRSTL ,TEST NEVER ENTERED 13 01303 006133 JSR @LPOCT 
14 01231 006071 JSR @LZOCT :TYPE TESU 14 01304 006132 JSR @LMESS 
IS 012~2 025375 LOA 1.,-3,2 ,GET. PASSES IS 01305 014304 RTTEX+I 
16 01233 006072 JSR @LPOEC ,PRINT IT 16 0130~ 024144 LOA I. RTTIM 
17 01234 025370 LOA I. -2. 2 ,GET ACCUMULATED ERRS 17 01307 006072 JSR @LPOEC 
18 01235 125004 MOV I.I.SIR ,=0 ODN'T PRINT 18 01310 024151 LOA I.ERTOT 
19 01236 006072 JSR @LPDEC ,PRINT. ERRS THIS TEST 19 01311 125004 MOV I.I.SIR 
20 01237 006070 JSR @LCRLF 20 01312 006072 JSR @LPDEC 
21 01240 000757 JMP PRSTL 21 01313 102400 SUB 0.0 
22 01241 020223 LSXIT, LOA O •• BOEGG ,GET OTOS SW 22 01314 034412 LOA 3.AGSTRT 
23 01242 101005 MOV O,O,SNR ,SKP= OTOS RUN 23 01315 054751 STA 3.LST.3 
24 01243 002423 JMP @LST.3 24 01316 000675 JMP PRSTL-4 
25 01244 010147 lSI TOTPK ,+1 TOTAL LSTAT CALLS 25 01317 102400 GSTRT: SUB 0.0 
26 01245 034227 LOA 3 •• BOEGG+4 ,GET RETURN AORS 26 01320 040135 STA O.PFAIS 
27 01246 020151 LOA O.ERTOT ,GET • ERRS 27 01321 042406 STA O.@ALAUTO 
28 01247 101004 MOV O.O.SZR ,SKP IF NO ERRS~ 28 01322 006406 JSR @ALOSPR 
29 01250 000412 JMP OTRET ,RETURN TO OTOS 29 01323 001040 LTBLI 
30 01251 024147 LOA I.TOTPK ,GET • PASSES 30 01324 000000 PWRSO: 0 
31 01252 030415 LOA 2.LS.NN ,PASS COMPLETE VALUE 31 01325 000404 JMP LSYSR 
32 01253 146404 SUB 2.1.SZR ,COUNT RUN TIME 32 01326 001317 AGSTRT GSTRT 
33 01254 002412 JMP @LST.3 ,NOT I PSUEcrO PASS YET 33 01327 001034 ALAUTO LAUTO 
34 01255 044147 STA I.TOTPK ,SET BACK TO 0 34 01330 001024 ALOSPR LDSPR 
35 01256 014226 OSZ .BOEGG+3 
36 01257 002407 JMP @LST.3 ,KEEP RUNNING 
37 012&0 062&77 IORST 
38 01261 045776 STA I. -2.3 ,CLEAR ERR SW. 
39 01262 062677 OTRET: IORST 
40 01263 060203 NIOC 3 :RESET MMU 
41 01264 001400 JMP 0.3 :GO 8ACK TO OTOS 
42 01265 0001&0 ALIMAX: LIMAX 
43 01266 000000 LST.3' 0 ,SAVE AC3 
44 01267 004000 LS.NN' 4000 



10035 N3MRT 10036 N3MRT 
01 .LSYSR-RESET SYSTEM 01 
02 ISET LOGICAL PAGE 37=PHYS 37 02 ILWSET-SET UP SYSTEM FOR RUNNING 03 ISET MPSWT=O NO MAP =I'S IF MAP OPTION 03 IOCHMAP AND INIT MAP OPTION TRAP LOCATIONS 
O~ 01331 062677 LSYSR: IORST 04 01~11 0224~4 LWSET' LOA O.iilLW.KI • GET NMAX 05 01332 102400 SUB'O.O 05 01412 040454 STA O.LSYTB 
06 01333 040000 SlA ~. 0 06 01413 040454 STA 0.LSET8 07 0133~ 040140 STA O.MPSWT 07 01414 024466 LOA I.PROGK 
08 01335 040137 SlA O.IO.WK .CLEAR TSTR WAIT COUNT 08 01415 124400 NEG 1.1 09 01336 040151 SlA O. ERTOT .CLR ACCUM ERRS 09 OUI6 044~~0 STA I.LW.CI 
10 01337 040147 STA O.TOTPK 10 01~17 030450 LWS.I: LOA 2.LSETB 
II 01340 040152 SlA O. EACTV 11 01420 1 02~00 SUB 0.0 
12 013~1 0~0153 STA O.LASTI 12 01~21 041000 STA 0.0.2 ,SET UP MEM ALLOC 13 01342 040232 SlA O. OCHER IJ 01422 151~00 INC 2.2 .TABLES FOR 1 PROG 14 01343 126000 AOC 1.1 I~ 01~23 0~1000 SlA 0.0.2 liST 2 WROS =0 15 013~4 044146 SlA 1. UOEVI .UNEXPECTEO INTERRUPT FLAG 15 01424 151400 INC 2.2 .NXT 32=-1 16 ICHECK FOR PARITY OPTION 16 01425 024432 LOA I.LW.K4 
17 01345 040117 SlA O.PRFLG ICLR PARITY EXISTS FLAG 17 0142& 100000 COM 0.0 
18 01346 060304 NIOP PRTY ISETS EVEN PARITY MODE 18 01427 041000 LWS.2. SlA 0.0.2 
19 01347 063404 SKPBN PRTY IBSY:l IF PARITY EXISTS 19 01430 151400 INC 2.2 
20 0'1350 000~05 JMP .+5 INO PARITY EXISTS 20 01431 125404 INC 1.1.SZR ISTORE -1 32 TIMES 21 01351 060104 NIOS PRTY ISET ODD MODE 21 01432 000775 JMP LWS.2 
22 01352 060204 NIOC PRTY ,CLR ANY ERRS 22 01433 050434 SlA 2.LSETB ,NEW END SYS TABLES 
23 01353 06010~ NIOS PRTY ,ENABLE INTR 23 01434 010422 ISZ LW.CI 
24 01354 044117 STA I.PRFLG ,SET PARITY FLAG 24 01435 000762 JMP LWS.I 'DO ONE MORE TABLE 25 01355 024062 LOA I., USESW ,CHECK IF WANT TO USE MAP 25 01436 042422 SlA 0.iilLW.K5 lOCH ALLOC TABLE 26 01356 125004 MOV I.I.SZR ISKP IS OK TO USE MAP 26 01437 042422 STA 0.iilLW.K5+1 ,AVAILABLE 32K 
27 01357 001400 JMP 0.3 IEXIT NO MAPPING 27 01440 042422 SfA 0.iilLW.K5+2 
28 01360 060203 NIOC 3 lOUG. RESET 28 01441 042422 ST A O. iilLW. K5+3 lOCH B MAP ALLOC. TBL 
29 01361 030427 LOA 2.LS.K2 IPAGE 37 29 01442 014425 OSZ LSETB ,REAL END OF SYS TABLES 
30 01362 072002 OOB 2.2 ,MAP ENTRY 30 01443 024421 LOA I.LW.K6 
31 01363 060302 NIOP 2 ,SINGLE CYCLE CMO 31 01444 030421 LOA 2.LW.K7 
32 01364 025000 LOA 1.0.2 ,READ LOC. 0 32 01445 100000 COM 0.0 
33 01365 125004 MOV I.I.SZR ,SKP IS MAYBE MAP EXISTS 33 01446 041000 LWS.3. SfA 0.0.2 ICLEAR CORE EXIST MAP 
3~ 01366 001400 JMP 0.3 I NO MAP-EXIT 34 01447 151400 INC 2.2 
35 01367 102000 AOC 0.0 1=-1 35 0 U50 125404 INC I.I.SZR 
36 01370 040000 STA 0.0 ISET LOC 0 TO -I 36 01451 000775 JMP LWS.3 
37 01371 060302 NIOP 2 ISING. CYCLE 
38 01372 031000 LOA 2.0.2 IGET LOC 0 
39 01373 O~~OOO STA 1.0 IRESTORE LOC 0 
40 0137~ 15001~ COM. 2.2.SZR ISKP IS MAP EXISTS 
~I 01375 001400 J'4P 0.3 I NO MA'P EX IT 
~2 01376,050140 SrA 2. MPSWT IMPSWT = -I 
43 01377 030402 LOA 2 •• +2 ,CHECK FOR PROTECTION OPTION 
44 01400 000402 JMP .+2 
~5 01~01 001~02 .+1 
46 01402 065403 OIB 1.3 IREAO VIOL. PC REG 
47 01403 1~6404 SUB 2.I.SZR .SHO = AC2 
48 01404 126000 AOC 1.1 
49 01405 120000 COM 1.0 1=-1 IF PROTECTION EXISTS 
50 01406 040231 SrA O.PRTCK ,SET FLAG 
51 01407 001400 JMP 0.3 ,RETURN 
52 01410 076000 LS.K2' 76000 

~ 3 \J 



) ) ) 

10037 N3MRT 10038 N3MRT 
01 01 
02 ,NOW SET UP JMP ~'S IN MAP TRAPS 02 ,GPRGK-GENERATE PROGRAM COUNT 
03 01452 020'063 LOA O.ICDIS 03 ,THE FOLLO~ING SUBROUTINE SIMPLY DETERMINES 
04 01453 040047 SrA O.TPAOR 04 tHOw MANY TEST PROGRAMS ARE IN CORE 
05 01454 001400 JMP 0.3 05 :ALONG WITH THE DIAGNOSTIC LINKER 
06 01455 001004 L~.Kl: USTNM 06 ,ZMAX-LAST LINKER ZLOC=#TESTS INTO PROGK 
07 01456 000000 L~.Cl: 0 07 01470 024410 GPRGK: LOA I.KLZMX :LAST LINKER ZLOC 
08 01457 177740 LW.K4: -32. 08 01471 022410 LOA O.~ISTZM ,LAST ZPAGE FILLED 
09 01460 015457 LW.K5: OCHMO 09 0:\.4'72 111000 MOV 0;2 

10 01461 015460 OCHMI 10 014B 122400 SUB 1.0 ,ACO=NUMBER TESTS 
II 01462 015461 OCHM2 II 01474 040406 SlA O.PROGK 
1,2 01463 015462 OCHM3 12 01475 102400 SUB 0.0 

13 01464 177770 LW.K61 -8. 13 0,1476 041000 STA 0,0,2 
14 01465 015437 LW.K7: EXISM \4' 01477' 001400 JMP 0.3 
15 01466 000000 lSYTB: 0 15 01500 000160 KLZMX: LZMAX 
16 01467 ~OOOOO LSET8: 0 16 0,'1501 001001 ISTZM: USTZM, 
17 17 Ot502 000000 PROGK: 0 

18 
19 
20 ,LSIZE-LINK THE 32K AND ABOVE 32K MEM SIZERS 
21 ,SET UP UP32L ANO HIGHK 
22 ,EXISTM=O'S 
23 01503 054421 LSIZE: SrA 3.lS.S3 
24 01504 0'04431 JSR MSZ32 ,SIZE 0 TO 32K 
25 01505 040420 SlA 0.UP32L ,ACO=LAST ADRS IN 32K 
26 01506 024702 lOA I.LS.K2 ,5 BITS PHYS PAGE 37 
27' 01507' 107400 AND O. I 
28 01510 125300 MOVS 1.1 ,ACI=LAST PHYS PAGEC32K) 
29 0151'1 125220 MOVZR, 1.1 
30 01512 125220 MOV'ZR 1.1 
31 01513 044413 SlA I.HIGHK lIN C~SE NOT 32K OR NO MAP 
32 01514 10,1533 INCZL* O.O.SNC ,SKP IS 32K 
B 01515 000,412 JMP LSIZR r'E X IT MEM c32K 
34 015.16 024140 LOA I.MPSWT 
35 01517 125005 MOV I.I.SNR ,=0 IS NO MAP OPTION 
36 01'520 000407 JMP LSIZR 
37 01521. 004461 JSR MSG32 :SIZE ABOVE 32K 
38 01522 04011'04 STA O.HIGHK '* OF PHYS PAGESCIK) 
]q' 01523 000404 JMP LSIlR 
40 01524 000000 LS.S3: 0 
41 01525 000000 UP32LI 0 
42 01526 000000 HIGHK: 0 
43 01527 024117 LSllR: lOA I.PRFLG ,PARITY EXISTS? 
44 01530 125005 MOV I.I.SNR :SKP IS PARITY EXISTS 
45 01531 002773 JMP ~LS.S3 ,RETURN 
4& 01532 060204 NIOC PRTY ,CLR ANY PARITY ERRS 
4701533 060104 NIOS PRTY ,ENABLE PARITY INTR 
48 01534 002770 JMP ~lS.S3 ,RETURN 



10039 III3MRT 
01 
02 .MSZ32-MEMORY SIZER 32K 
03 :OOES IIIOT USE MAP OPTION 
04 .SETS EXIST BIT FOR CONTIGUOS MEM TO 32K 
05 .WILL NOT SIZE NNN CONTIGUOS MEM 
06 .ALSO ASSUMES THAT EXISM=O'S 
07 'I.E.-CMAPB SKIP ON RETURN IS NONSENSE 
08 , EXIT ACO=HIGHEST AVAIL ADRS. 
09 • 10 01535 054440 MSl32' STA 3.XMS32 ,SAVE 
11 01536 030731 LOA 2.LSETB 
12 01537 050435 STA 2.M32TE 
1,3 01540 151400 INC 2.2 
14 01541 025000 LOA 1.0.2 .GET CELL 
15 01542 120000 COM 1.0 ,CHNG BITS 
16 01543 041000 STA 0,0,2 
17 01544 021000 LOA 0,0.2 .=COM MEM EXISTS 
18 01545 122405 SUB 1.0.SNII .ANO WE'LL SKIP 
19 01546 000424 JMP M32SZ 'LST WAS NONEXIST 
20 01547 050425 STA 2.M32TE 
21 01550 045000 STA 1,0,2 ,RESTORE CELL 
22 01551 141000 MOV 2.0 
23 01552 024427 LOA I.K1K 
24 01553 123400 AND 1.0 
25 01554 122404 SUB 1.0.SIR .SKP IS DONE ALL OF lK 
26 01555 000763 JMP MS132+3 
27 'NOW SET BIT IN EXIST MAP 
28 01556 141300 MOVS 2.0 
29 01557 101200 MOVR 0.0 
30 01560 101200 MOVR 0.0 
31 01561 024415 LOA I.K37 
32 01562 123400 AND 1.0 ,ACO=PHYS PAGE # 
33 01563 030414 LOA 2.KXIS~ ,AORS EXIST TABLE 
34 01564 006414 JSR ilMS.U ,SET EXIST BIT.l 
35 01565 101001 MOV O.O.SKP 
36 01566 063077 HALT , ••••• CAN'T HAPPEN EXIST BIT HAD TO =0 
37 015&7 030405 LOA 2.M32TE .ACI"LAST IK TOP ADDRESS 
38 01570 151533 INCIL# 2.2.SNC :SKP IF LAST CELL =32K 
39 01571 000747 JMP MS132+3 .NOT DONE SIIING 
40 01572 020402 M32SZ: LOA 0.M32TE .ACO.HIGHEST AVAIL. 
41 01573 002402 JMP ilXMS32 
42 01574 000000 M32TE' 0 
43 01575 000000 XMS32: 0 
44 01576 000037 K37: 37 
45 01577 015437 KXIST, EXISM 
46 01600 002627 MS.LI: CMAPB 
47 01601 001777 K1K: 1777 

~ ,~ 

J 

1()040 N3MRT 
01 'MSG32-MEMORY SIZING TO ABOVE 32K 
02 .MAP OPTION MUST EXIST 
03 .USES SINGLE CYCLE MAPPING TO SIZE 
04 .EXIT IS WITH ACO=LAST PHYSICAL PAGE # 
05 .EXISM(EXIST MAP)MUST BE 0'5 ABOVE 32K 
06 .ASSUMES MEMORY TO BE CONTIGUOS 
07 • 08 01602 054773 MSG32. STA 3.XMS32 
09 01603 020723 LOA O.HIGHK 
10 01604 101400 INC 0.0 
11 01605 105300 MOVS 0.1 
12 01606 125122 MOVlL 1.1. SZC ,SKP IS NOT SIlEO TO 128K 
13 01607 000431 JMP MG32S 
14 01610 034436 LOA 3.MPF32 .BITS FOR 32K MAP 
15 01611 117000 ADO 0.3 ,+PHYSICAL PAGE # 
16 01612 076002 OOB 3.2 .WRITE MAP ENTIIY 
17 01613 034433 LOA 3.MPF32 .AOORESS TO USE 
18 01614 060302 MS.LL: NIOP 2 .SINGLE CYCLE COMMAND 
19 01615 03\400 LOA 2.0.3 .GET CELL 
20 01616 144000 COM 2.1 .COMPLEMENT IT 
21 01617 060302 NIOP 2 
22 01620 045400 STA 1.0.3 • STOllE COMP. 
23 '1)1621 060302 NIOP 2 
24 01622 025400 LOA 1.0.3 ,GET IT BACK 
25 01623 060302 NIOP 2 
26 016?4 051400 STA 2.0.3 .RESTORE ORIGINAL CELL 
27 01625 146405 SUB 201. SNR ,SKP IS CELL EXISTS 
28 01626 000412 JMP MG32S ,MEM IS SIZED 
29 01627 175400 INC 3.3 
30 01630 175133 MOVIL# 3.3.SNC 
31 01631 000763 JMP MS.LL 
32 01632 040674 STl O.HIGHK ,SAVE NEW TOP MEM 
33 01633 030,744 LOA 2.KXIST ,EXIST MAP 
34 01&34 006744 JSR ilMS.Ll .SET EXIST 8IT 
35 01635 101001 MOV O.O.SKP 
36,01636 063077 HALT ,CMAP GOOFIII 
37 01637 000744 JMP MSG32+ 1 
38 01640 020666 MG32S: LOA O.HIGHK 
39 '01641 024405 LOA I.MPF32 
40 01642 030734 LOA 2.K37 
41 01643 133000 ADD 1.2 
42 01644 072002 OOB 2.2 .LOG = PIns 
43 01645 002730 JMP ilXMS32 ,RETURN 
44 01646 076000 MPF32: 76000 

~ 
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10041 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
36 
37 
38 
H 
40 
41 
42 
43 
44 
45 

01647 
01650 
01651 
01652 
01653 
01654 
01655 
01656 
01057 
01060 
01661 
016&2 
01663 
01664 
01665 

01666 
01667 
01670 
01671 
01672 
01673 
01674 
01675 
01676 
01677 
01700 
01701 
01702 
01703 
01704 
01705 
01706 
01707 
01710 
01711 
01712 

46 01713 

054413 
030413 
034413 
024413 
021000 
041400 
151400 
1754.0 0 
125404 
000773 
002401 
001647 
015437 
015447 
177770 

054416 
102400 
026415 
006422 
022414 
105000 
006417 
026412 
022412 
006414 
022411 
026411 
006411 
002401 
000000 
001004 
001525 
001002 
001003 
001466 
001467 
002562 

,MVETA-MOVE THE EXIST MAP 
,INT THE AVAILABLE MAP POSITION 
MVETA: STA 3.XMVET 

XMVET 
KEXMP 
KAVMP 
KMXl 

LOA 2. ~EXMP 
LOA 3.~AVMP 

LOA 1.~MX 

LDA 0,0,2 
STA 0,0,3 
INC" 2.2 
INC 3. 3 

IA2=STR EXIST 
,A3=STR AVAILABLE 
, FOR COUNTING 
,WORO 
,TO WORD 

INC I.I.SZR ,S~P IS OONE ALL 
JMP .-5 
JMP @XMVET 

MVETA 
EXISM 
AVALM 
-8. 

.UBL32-SET UP USUABLE SCRATCH LIMITS IN 32~ 

,ALL CORE ABOVE 32K IS ASSUMED TO BE USEABLE SCRATCH 
,CLEAR AVAILABLE BITS FOR THOSE AREAS USED 
.SO THAT THEY WILL NOT BE ASSIGNED AS A SCRATCH AREA 
,TO ANY TEST 
,SUBR CBLIM IS 
UBL32: STA 

XUBL3: 
KNMAX' 
KUP32' 
KSTSSI 
KSTESI 
KLSTB: 
KLETBI 
UBLIMI 

SUB 
LOA 
JSR 
LOA 
Olav 
JSR 
LOA 
LOA 
JSR 
LOA 
LOA 
JSR 
JMP 
o 
USTNM 
UP32L 
USTSS 
USTES 
LSYTB 
LSETB 
CBLIM 

USED"TD CLEAR AVAILABLE BITS 
3.XUBL3 .SAVE RETURN 
0.0 
I.@KNMAX ,0 TO NMO 
@UBLIM ,PROTEcrS PROGRAMS 
0.@KUP32 :LAST ADRS IN 32K 
0.1 
@UBLIM ,PROTECTS LOADER 
I.@KSTSS ,STRT SYMBOLS 
O.@KSTES ,END SYMBOLS 
@UBLIM ,PROTECTS SYMBOLS 
O.@KLSTB ,STRT LINKER TABLES 
1.@KLETB ,END LINKER TABLES 
@UBLIM 'PROT~CTS LINKER TABLES 
@XUBL3 ,RETURN 

) 

10042 
01 

'J3MRT 

02 
03 
04 
05 
06 
07 
08 
Oq 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
Iq 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
36 

01714 
01715 
01716 
01717 
01720 
01721 
01722 
01723 
01174 
01725 
01726 
01727 
01730 
01731 
QI732 
01733 
01734 
01735 
01736 
01737 
01740 
01741 
01742 
01743 
01744 
01745 
01746 
01747 
01750 
01751 

054434 
102400 
040433 
026565 
034431 
166415 
002426 
020557 
117000 
031400 
020135 
101024 
000407 
021002 
101045 
000404 
021377 
101045 
000410 
102460 
041375 
04137& 
041002 
101003 
041377 
007000 
010403 
000750 
000000 
000000 

,TINIT-TEST INITIALIZE 
,SEQUENCE THROUGH THE INITIALIZE ADDRESSES 
,FOR EACH TEST LOADED ALONG WITH LINKER 
,I POINTER FOR EACH TESTS PARAMETERS 
,IS IN ALL USED LOCATIONS ABOVE ZLOC 
TINIT: STA 3.XTINI 

SUB 0.0 
STA O.NPROG ,PROG TO INIT 
LOA I.@LROGK 
LOA 3.NPROG :NEXT PROG TO INIT 
SUB. 3.I.SNR ,SKP IS NOT DONE ALL 
JMP @XTINI ,EXIT ALL PROGS INITED 
LOA O.LR.KI 
ADD 0.3 
LOA 2.0.3 
LOA O.PFAIS 
MOVZ O.O.SZR 
JMP TINIA 
LDA 0,2,2 
MOVO O.O.SNR 
JMP TINIA 
LOA 0.-1.2 

,GET INIT lDRS 

,SKP IF P/F RESTART 
,NOT RESTART 
,GET WAITI SWITCH 
,SKP=MAYBE DELETED 
,RESTART NOT DELETED 

MOVO O.O.SNR ,SKP:PROG WAS SELECTED 
JMP XTINI-2 

TINIA: SUBC 0.0 
STA 0.-3.2 
STA 0.-2.2 
STA 0.2.2 
MOV O.O.SNC 
STA 0.-1.2 
JSR @0.2 
ISZ NPROG 
JMP TINIT+3 

XTINI: 0 
NPROG: 0 

,0 PASS K 
,0 ERR CTR 
,CLEAR WAIT INT SW 
,SKP IF P/FAIL RESTART 
,CLRS INTA WAIT CTR 
,AND INIT THIS TEST 
,STEP TO NXT PROG 
:AND DO AGN 

) 



! oOln 
01 

I\,I"tM~ T 

02 
03 
04 
OS 
06 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
\b 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 

01752 
01753 
01754 
01755 
017<;6 
01757 
01760 
017bl 
01762 
017&3 
017&4 
017&5 
017&6 
017&7 
01770 
01771 
01772 
01773 
01714 
01775 
01776 
01777 
02000 
02001 
02002 
02003 
02004 
02005 
0200& 
02007 
02010 
02011 

4\ 02012 
42 02013 
43 02014 
44 02015 
45 
4& 
47 
48 
49 

02016 
02017 
02020 
02021 

.~ 

05"531 
102400 
03052& 
035000 
175005 
000437 
025402 
044141 
125005 
000430 
125103 
000435 
025777 
125005 
000423 
034144 
16&414 
000420 
035000 
040120 
011777 
011777 
00&132 
002144 
024120 
00&071 
024141 
006133 
102400 
040150 
010151 
000401 
000141 
101400 
151400 
000140 

006077 
105000 
032464 
006100 

:L;AN?-.ANOOMLV SELECT A PROGRAM 
:SCAN WAITING FOR INTERRUPT SWITCHES FOR INTR DONE 
:ENTER ANV TEST COMPLETED INTA 
:IF NONE ENTER RANDOM SELECT MODE 
:IF TEST SELECTED IS WAITING INTA SELECT ANDTHER 
.GENERATE A 2ND NUMBER CHECK TD 
:SEE IF IT IS BETWEEN THE ENTRV LIMITS SPEC 
:IF SO ENTER PROGRAM IF NOT SELECT ANOTHER TEST 
LRANP: STA 3.LR.S3 

SUB 0.0 
LOA 2.LR.KI 

LPRLI: LOA 3.0.2 
MOV 3,3,SNR 
JMP LPRL2 
LDA 1.2.3 
STA I.ALTBL 
MOV 1.1.SNR 
JMP LPSIE 
MOVL I.I.SNC 
JMP LPRGO 
LDA 1,-1,3 
MOV l,1,SNR 
JMP LPSIE 
LOA 3.RTTIM 
SUB# 3. I. SZR 
JMP LPSIE 
LOA 3,0,2 
STA O.CURPR 
ISZ -1.3 
ISZ -1.3 
JSR ~LMESS 
LP.TX 
LOA I.CURPR 
JSR ~PZOCT 

LOA I.ALTBL 
JSR @LPOCT 
SUB 0.0 
STA O.TIMSW 
ISZ ERTOT 
JMP .+1 
JMP LRANP+I 

LPSIE: INC 0.0 
INC 2.2 

:START OF TEST LINKS 
:GET TEST LINK 
,SKP IS TEST EXISTS 
:NO ONE INTR DONE USE RAN 
,GET INTR SW 
:SAVE FOR LATER 
:WAITING INT OR DISABLED? 
:NO TRV NEXT TEST 
:SKP=WAIT BIT STILL ON 
:ENTER THIS TEST 
:GET INTA ELAPSED TIMER 
:SKP IF ACTIVE 

:GET CUR RUN TIME 
,SKP=RUN TIME ERR 

:TIME ELAPSED MESS. 

,PRINT PROG# 

,FORCE TIME TVPE 

JMP LPRLI :TRV NEXT TEST 
:NO TEST WAITING TO PROCESS INTERRUPT RAN~OM SELECT 
LPRL2: JSR ~ARANG 

MO V 0.1 
LOA 2.iilLROGK 
JSR iilADIVI 

:OIV RAN/#PROGS 

~ 

100£1£1 
01 

N3MwT 

02 
03 
04 
OS 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 

02022 
02023 
02024 
02025 
02026 
02027 
02030 
02031 
02032 
02033 
0203. 
02035 
020·3b 
02037 
020.0 
02041 
02042 

02043 
02044 
02045 
0204b 
02047 
02050 
02051 
02052 
02053 
0205. 
02055 
02056 
02057 
02060 
02061 
020'2 
020b3 
02064 
020b5 
020bb 
02067 
02070 
02071 

4. 02072 
.5 02073 
.b 02074 
47 02075 
.8 0207b 
.9 02077 
SO 02100 
51 02101 
52 02102 
53 02103 
5. 02104 
55 02105 
56 0210b 

040120 
030457 
113000 
035000 
0541.2 
031001 
151005 
032.54 
050143 
01.143 
031.02 
151132 
0007&0 
0301.4 
151&00 
151500 
051777 

0340bO 
17500. 
000.11 
00&077 
034142 
025403 
122.33 
0007.4 
025.04 
122032 
000141 
020120 
103020 
105120 
127120 
125120 
107000 
022.22 
123000 
040141 
020140 
101005 
000407 
00&077 
12b520 
123700 
105120 
044115 
101300 
0401lb 
002402 
0001&0 
000000 
001502 
00100. 
0014b& 

: SEE IF 
:BUT DO 
LPRGO: 

NEXT RAN# FITS 
NOT ENTER TEST 
STA O. CURPR 
LOA 2.LR.KI 
ADD 0.2 
LOA 3.0.2 
STI 3.PSTRT 
LDA 2.1.2 
MOV 2,2,SNR 
LDA 2.~LW.K9 

STI 2.PENDA 
DSZ PENDA 
LOA 2,2,3 
MOVZL# 2.2.SZC 
JMP LPRL2 
LDA 2.RTTIM 
INCR 2.2 
INCL 2.2 
STA 2,-1,3 

:IF ACS3=1 DELETE ALL 
LOA 3.RNSEL 
MDV 3.3.SZR 
JMP LPRGA 
JSR iilARANG 
LOA 3.PSTRT 
LOA 1,3,3 
SUBH I.O.SNC 
JMP LPRL2 
LOA 1.4.3 
ADCZ# I.O.SZC 
JMP LPRL2 

LPRGA: LOA O.CURPR 
ADDZ 0.0 
MDVZL 0.1 
ADDZL 1.1 
MOVZL 1.1 
ADD 0.1 

LR.KI 
LR.S3 
LROGK 
LW.K9 
XSVTB 

LOA O.~XSVTB 

ADD 1.0 
STA O.ALTBL 
LOA O.MPSWT 
MOV O.O.SNR 
JMP • +7 
JSR ~ARANG 
SUBZL 1.1 
ANOS 1.0 
MOVZL 0.1 
STA 1. USRMP 
MOVS 0.0 
STA O. USRSE 
JMP iilLR.S3 

LZMAX 
o 

PROGK 
USTNM 
LSYTa-

BETWEEN TEST ENTER LIMITS 
IF IT IS WAITING INTA 

:CURRENT PROG # 
,LAST LINKR ZLOC+I 
:A2=PNTR TO PARAM ADRS 

:START ADORES OF PRG 
:;ET STRT NXT PROG 
:=0 IS LAST PRG SEL 
:AND WE USE NMAX 
,AS THE END OF PRDG 
,-I FOR REAL END OF PROG 

'C=I IS WAITING INTR 
:SELECT DIFF PROG 

RANDOM SELECT DELAVS 
:SW SET? 

:DELETE OELAYS=I 
,GET NE~ RANDOM 

:GET PRG LWR LIMIT 

:GET HIGH LIMIT 

PROGRAM * 
*2 
*4 
*1& 
*32 
*34 
+START OF SVS TABLES 

rUSE MAP? 
,NOPE! 

BIT b=1 IS USER MAP B 
IFBlTI5=1 
THEN ACO=IOOO =USER B 

ACO OOOOOI=USER B FOR STATUS 

~ 
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10045 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

02107 
0211 0 
02111 
02112 
02113 
02114 
0211 5 
02116 
02117 
02120 
02121 
02122 
02123 
02124 
02125 
02126 
02127 
02130 
02131 
02132 
02133 
02134 
02135 
02136 
02137 

02140 
02141 
02142 
02143 
02144 
02160 

054432 
060104 
030142 
021001 
040427 
024140 
125005 
002424 
044237 
044240 
060277 
020145 
101220 
101120 
030116 
143000 
024414 
100000 
107400 
106000 
065002 
102400 
040232 
060177 
002403 

002401 
000000 
000000 
140000 
005215 
005215 

:LSTRP-START PROGRAM 
:ENTER TEST SELECTED AT ITS EXECUTION ENTRY POINT 
LSTRP: STA 3.L.SS3 

tENABLE PARITY INTR 

IGET EXEC AORS 

NIOS PRTY 
LOA 2.PSTRT 
LOA 001.2 
STA O.LS.II 
LOA I.MPSWT 
MOV 100.SNR 
JMP iilLS.II 
STA I.RELLO 

IOON'T USE MAP IF MAPSWT=O 

STA I.RELAI 
INTOS ~ 

LOA O.STATS 
MOVZ~ 0.0 
MovzL 0.0 
LOA 2.USRSE 
ADO 2.0 
LOA I.LS.·12 
COM 0.0 
AND 0.1 

.GET STATUS 

ISNIFT OUT BIT 15 
IGET USER INFO 
IAOO INTO STATUS 
IGET ENABLE BITS 

WORD 

ADC 001 
OOA 1.2 

lOR IN PGM+OCH ENABLE BITS 
ISET UP STATUS REG FOR MAP 

SUB 0.0 
STA O.OCHER 
INTEN 
JMP iIlLS.II 

ILRETP-RETURN FROM TEST 
LRETP: JMP iilL.SS3 
L.SS3: 0 
LS.II: 0 

ICLR OCH ERR 
I STALL 
,ENTER TEST 
PROG CALL 

CTR 

LS.12: 140000 :PGM AND OCH MAP 
LP.TX: .TXTE (cI5>cI2>INTERRUPT WAIT ELAPSE9 
CI5>cI2>PROG. NO. ( 

ENABLE 

) 

!~0046 N3MRT 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
16 
17 

·18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 
55 
56 
57 

02167 044436 
02170 050436 
02171 030437 
02172 020437 
02173 024434 
02174 133404 
02175 000404 
02176 101122 
02177 101400 
02200 040431 
02201 024432 
02202 133000 
02203 02500e 
02204 123000 
02205 041000 
02206 024424 
02207 123300 
02210 040124 
02211 040421 
02212 024137 
02213 125004 
02214 014137 
02215 000403 
02216 030136 
02217 072000 
02220 024405 
02221 030405 
022n 010405 
02223 001400 
02224 001400 
02225 000000 
02226 0000·00 
02227 000000 
02230 000007 
02231 123456 
02232 000000 
02233.002234 
02234 027247 
02235. 145651 
02236 162724 
02237 071352 
02240 034565 
02241 116272 
02242 047135 
02243 113523 
02244 054411 
02245 004722 
02246 III 000 
02247 004720 
02250 105000 
02251 004716 
02252 044125 
02253 050126 
02254 002401 
02255 000000 

) 

IRANGN-RANOOM • GENERATOR 
,SPIN .is OUT IN A HURRY FORGET 
RANGN: STA I.RN.SI 

THE MATH 

STA 2.RN.S2 
LOA 2.RN.KI 
LOA 0.RN.C2 
LOA I.RN.CI 
AND 1.2.SZR 
JMP RAN. I 
MOVZL o.o.SZC 
INC 0.0 
SlA 0.RN.C2 

RAN.I: LOA I.RTABL 
AOO 1.2 

RN.SI 
RN.S2 
RN.CI 
RN.KI 
RN.C2 
RANNM 
RTABL 

LOA 1.0.2 
ADD 1.0 
STA 0.0.2 
LOA I.RANNM 
ADOS 1.0 
STA O.RNACO 
STA O.RANNM 
LOA I.IO.WK 
MOV 100.SZR 
OSZ 10.I'IK 
JMP .+3 
LOA 2.10.OC 
OOB 2.0 
LOA I.RN.SI 
LOA 2.RN.S2 
ISZ RN.CI 
JMP 0.3 
JMP 0.3 

o 
o 
o 
7 
123456 
o 
RlABL+I 

027247 
145651 
162724 
071352 
034565 
116272 
047135 
113523 

RANG3: STA 3.RN.S3 
JSR RANGN 
MOV 0.2 
JSR RANGN 
MOV 0.1 
JSR RANGN 
STA I.RNACI 
STA 2.RNAC2 
JMP iilRN.S3 

RN.S3: 0 

.7 FOR MASKING AT 8 
ICYCLIC CONSTANT 

IROTAT C2 EVERY 8 

ITO GET NXT SUM VAR 

:NEW SUM IN VAR 
,LAST RAN. 

ISKP=TIME TO START TESTER 

ISTART 1/0 TESTER 

.FILL ACO TO 2 WITH RAN .is 



!0047 N3MRT 
!0048 N3MRT 01 ,RMSEl-RANDDM MAP SELECT 01 ,DIVID-DIVIDE ACI 8Y AC2 02 'RA~DOMlY SELECT A BIT IN A MAP 02 ,lEAVE WITH REM IN ACO 03 ,CAll IS MADE' 03 02321 102400 DIVID: SUB 0.0 04 JSR RMSEl 04 02322 054412 STA 3.01.53 05 TRYPTR ,POINTS AT MAP SIlE~ 05 02323 034412 lOA 3.DI.KI Ob MAPADRS :START OF MAP AORS 06 02324 125120 MOVll 1.1 07 ,IF A I BIT IS NOT FOUND IN THE MAP 07 02325 101100 OI.ll' MOVl 0.0 08 ,AFTER A # OF RANDOM TRYS = TO TRYPTR 08 02326 142412 SUS# 2.0.SlC 09 ,A SEQUENTIAL SEARCH OF THE MAP IS MADE 09 02327 142400 SUB 2.0 10 .IF NO I BIT EXISTS EXIT IS MADE TO CAll+3 10 02330 125100 MOVl 1.1 II ,OTHERWISE EXIT IS TO CAll+4 WITH ACO=BIT# II 02331 175404 INC 3d.SZR 12 ,THIS ROUTINE IS USED BY ASCRA ESCRA ANO AOMAP 12 02332 000773 JMP OI.L! 13 ,TO SELECT SCRATCH AND DATA CHANNEL ASSIGNMENTS \3 02333 002401 JMP iilDI.S3 14 02256 054441 RMSEl' STA 3.XRMSE 14 02334 000000 01.53, 0 15 02257 023400 lOA 0.ilO.3 IS 02335 177760 DI.KI' -16. 16 02260 025401 lOA 1.1.3 

17 02261 040433 STA O.RM.PI 
18 02262 044433 STA I.RM.P2 
19 02263 100000 COM 0.0 
20 02264 040432 STA 0.RM.P3 
21 02265 006077 RM.ll' JSR ilARANG ,GET RANDOM 
22 02266 030426 lOA 2.RM.PI 
23 02267 151400 INC 2.2 
24 02270 105000 MOV 0.1 
25 02271 006100 JSR iilADIVI ,REM IN ACO=8IT SEl 
26 02272 030423 lOA 2.RM.P2 
27 02273 006425 JSR iilICMP8 ,SKIP IF 8IT =1 
28 02274 006424 JSR iillCMP8 ,CHNG IT 8K TO 0 SKP 
29 02275 000415 JMP RM.FN ,FOUND I EXIT 
30 02276 010420 ISZ RM.P3 
31 02277 000766 JMP RM.L! 
32 02300 020416 RM.l2: lOA 0.RM.P3 ,GET NXT SEQ 8IT 
33 02301 006417 JSR iilICMP8 ,5KP IF =1 
34 02302 006416 J5R iilICto<P8 ,0 BIT AND SKIP 
35 02303 000407 JMP RM.FN 
36 02304 024,410 lOA I.RM.PI 
37 02305 010411 ISl RM.P3 
38 02306 106404 SUB Ool.SIR :5KP IF 5RCHEO WHOLE TBl 
39 02307 000771 JMP RM.l2 
40 02310 034407 LOA 3.XRMSE 
41 02311 001402 JMP 2.3 .NO FINO EXIT 
42 02312 010405 RM.FN: ISl XRMSE 
43 02313 000775 JMP RM.FN-2 
44 02314 000000 RM.PI 0 
45 02315 000000 RM.P2 0 
46 02316 000000 RM.P3 0 
47 02317 000000 XRMSE 0 
48 02320 002627 ICMPB CMAPB 

~ ,:J ':J 



)l ) ) 

100~9 N3MRT 10050 N3MRT 
01 01 
02 ,CHANGE STACK POSITIONS IN MEMORY 02 02~IO 000000 CHSAV 0 
03 02336 05~~52 CHSTK: STA 3.CHSAV 03 02~1I 000000 STAOR 0 
O~ 02337 006077 JSR OlARANG O~ 02~12 000000 NWSTK 0 
05 023qo 101203 MOVR O.O.SNC ,BITS U1I5=00 OS 02~13 000000 STKPG 0 
Db 02341 101202 MOVR O.O.SZC ,THEN CHANGE STACK 06 02ql~ OOO~OO CHSKI ~OO 

07 02342 000~54 JMP SPLA Y ,PLAY WITH STACK 07 02~15 002627 CMAPB 
08 ,CHECK TO SEE IF STACK OK BEFORE CHANGE 08 
09 02343 071201 MFSP 2 Oq 'DO SOME FUNNY THINGS WITH STACK TO 
10 0234~ 024445 LOA I.STAOR 10 ,TRY TO GOOF IT UP 
II 02345 050445 STA 2.NWSTK 11 02416 071201 SPLAY: MFSP 2 
12 02346 1324U SUS# 1.2.SZR ,SKP=STACK OK 12 02417 126000 AOC 1.1 ,-I 
13 02347 00~537 JSR SHRR , STACK IS FUNNY 13 02~20 133000 ADO 1.2 
14 02350 151300 MOVS 2.2 14 02421 044411 STA I.STKIN-I ,STK INTA FLG 
IS 02351 151225 MOVZR 2.2.SNR ,SKP IF STK NOT AT 400 IS 02422 060277 INTOS 
16 02352 000421 JMP CHPAG ,MOVE IT ELSEWHERE 1& 02423 071001 MTSP 2 ,RELOAD STACK POINTER 
17 , STACK IS NOT AT 400 RELEASE IK PAGE 17 02~24 061401 PSH 0 
18 ,AFTER RESTORING STACK TO AORS 400 18 02425 025001 LOA 1.1,2 
19 02353 034441 LOA 3.CHSKI ,400 19 02426 060177 INTEN 
20 02354 054435 STA 3.STAOR 20 02427 122414 SUB# I.O.SZR , (ACO) GET THERE OK 
21 02355 060277 INTOS 21 02430 004456 JSR SKERR ,NOl PSH ERROR 
22 02356 075001 MTSP 3 22 02431 002757 JMP iilCHSAV 
23 02357 060177 INTEN 23 
24 02360 074001 MTFP 3 24 ,STACK OVERFLOW ROUTINE 
25 02361 030414 LOA 2.CHPAG+2 ,AVALM 25 02432 000000 0 
26 02362 020431 LOA O.STKPG ,PHYS PAG# 26 02433 040427 STKIN: STA O.STSVO 
27 02363 101005 MOV O.O.SNR ,SHD NOT BE PAGO 27 02434 044427 STA I.STSVI 
28 02364 004522 JSR SKERR ,STACK IS IN ERROR 28 02435 050427 STA 2.STSV2 
29 023.65 006430 JSR OlCHSKI+1 ,CMAPS MAKE IK AVAL 29 02436 054427 STA 3.STSV3 
30 023h6 I 02~0 I SUB O.O.SKP "BIT HAD TO GO 0 TOI 30 02QH 101200 MOVR 0.0 
31 02367 004517 JSR SKERR ,THIS CAN'T HAPPEN 31 02440 0~0426 STA O.STSVC 
32 02370 040423 STA O.STKPG 32 02441 010771 ISZ STKIN-I 
33 02371 002417 JMP iilCHSAV 33 02442 000402 JMP .+2 
34 34 02443 000406 JMP .+6 
35 35 02444 006441 JSR OlSKERR-I ,PRINT ERR MESS. 
36 02372 000037 STKLM: 37 ,LIMIT STACK TO 32K 36 02445 002467 STKTZ 
37 ,RANDOMLY SELECT IK OF CORE TO MOV THE STACK INTO 37 02446 024000 LOA 1.0 
38 02373 004663 CHPAG: JSR RMSEL ,SELECTS IK CORE 38 02447 006435 JSR OlSKERR-2 
39 02374 002372 STKLM :WITHIN LIMIT H 02450 006411 JSR OlST.K6 ,WAIT FOR OPERATOR INPUT 
40 02375 015447 AVALM ,OF AVAL CORE 40 02451 034414 LOA 3.STSV3 
41 02376 002412 JMP @CHSAV ,NONE AVAL TO USE 41 02452 030412 LOA 2.STSV2 
42 02377 0~0414 STA O.STKPG ,SAVE PHYS PAGE 42 02453 024410 LOA I.STSVI 
43 02400 101300 MOVS 0.0 ~3 0245~ 020412 LOA O.STSVC 
4~ 02401 103120 ADOZL 0.0 ~4 02455 101100 MOVL 0.0 
45 02402 040407 STA O.STAOR 45 02456 020404 LOA O.STSVO 
46 02403 060277 INTOS ~6 02~57 060177 INTEN 
~7 02~04 060001 MTFP 0 ~7 02460 002000 JMP OlO ,RETURN 
48 02~05 060177 INTEN 48 
4q 02~06 061001 MTSP 0 ~q 02461 004065 ST.K6' KEY6W 
50 02~07 002~01 JMP @CHSAV 50 02462 000000 STSVO: 0 

51 02~63 000000 STSVI: 0 
52 02464 000000 STSV2: 0 
53 02465 000000 STSV3: 0 
54 02466 000000 STSVC: 0 
55 02467 005215 STKTZ: • TXTE 1<15><12>STACK OVERFLOW ERROR @l 
56 000000 .NOLOC 0 



11 
1 

!0051 N3MRT 
01 
02 .STACK IS IN ERROR SOME~OW 
03 .MAKE ERROR TYPEOUT 
OQ 0250Q 00Q7Q7 POC? 
05 02505 00Q720 MES? 
0& 0250& 05Q020 SKERR. SrA 3.20 
07 02507 00&77& JSR iilSKERR-l 
08 02510 00253& STKTX 
09 02511 02Q020 LOA 1.20 .AORS ERR DETECTED 
10 02512 006772 JSR iilSKERR-2 
11 02513 02467& LOA I.STAOR .W~ERE STACK S~D BE 
12 02514 006770 JSR iilSKERR-2 
13 02515 024675 LOA I.NWSTK 
14 0251& 00,7&& JSR iilSKERR-2 .W~ERE IT'S AT 
15 .RESTORE STACK TO 400 
1& 02517 034&75 LOA 3.C~SKI 
17 02520 0&0277 INTOS 
18 02521 075001 MTSP 3 
19 02522 OHOOI MTFP 3 
20 02523 0,0177 INTEN 
21 02524 05Q&65 STA 3.STADR 
22 02525 020&&& LOA O.SHPG .MAKE lK AVAL 
23 0252& 101005 MDV O.O.SNR .IF NOT PAGE 0 
24 02527 0026&1 JMP iilCHSAV 
25 02530 030&45 LOA 2.CHPAG+2 
2& 02531 00&&&4 JSR iilCHSQ+l 
27 02532 102401 SUB O.O.SKP IIT'S RELEASED 
28 02533 00077& JMP .-2 
29 02534 040&57 STA O.STKPG 
30 02535 002&53 JMP iilCHSAV 
31 0253& 005215 STKTX. .TXTE 1<15><12>STACK ERROR<15.<12. 
32 02SQ5 142Q12 ERRDRiil EXPECTED ACTUAL<15><12>1 

~ .~ 

10052 N3MRT 
01 
02 .CBLIM-CLEAR AVAILABLE BITS BETWEEN LIMITS 
03 .ACO=LOWEST AORS AC1=HIG~EST AORESS 
OQ .SINCE SOME USEO AREAS MAY OVERLAP IN PAGES 
05 .OCCASIONALLY 2 PASSES THROUGH CMAPB WILL BE REO 
0& 025&2 05QQ2& CBLIM. STA 3.XCBLM 
07 02563 101300 MOVS 0.0 ,POS lK 
08 025&Q 125300 MOVS 1. 1 .FIELO BITS 
09 025&5 101220 MOVZR 0.0 ,FOR AORS LIMITS 
10 0256, 101220 MOVZR 0.0 .IN AC 0 AND 1 
11 02567 125220 MOVZR 1.1 
12 02570 125220 MOVZR 1.1 
13 02571 030Q24 LOA 2.K37C 
14 02572 143400 AND 2.0 
15 02573 141400 AND 2.1 
16 0251. 040417 STA O.CBLWR .LWST lK FLO 
11 02575 044417 SrA f.CBUPR .HGHST IK FLO 
18 02576 020415 LOA O.CBLWR ,LWR INCS TO=UPR 
19 02577 030413 LOA 2.KAVLM ,AVAILABLE MAP 
20 02&00 OO&Ql1 JSR iilXCMPB .COM BIT IN AVAIL MAP 
21 02&01 000777 JMP .-1 ,WENT 0-1 MAKE IT 1-1 
22 02,02 020411 LOA O.CBLWR ,ACO=LST CLREO 
23 02&03 010410 ISZ CBLWR .+1 LWR IN CASE NOT DONE 
2Q 02&04 02Q410 LOA 1. CBUPR 
25 02&05 10&404 SUB O.I.SIR ,5KP IS ALL REO UNAVAILABLE 
2& 02&06 000770 JMP .-10 
27 02&07 002401 JMP ii1XCBLM 
28 02&10 000000 XC8LM 0 
29 02&11 002&27 XCMPB CMAPB 
30 02612 015447 KAVLM AVALM 
31 02&13 000000 CBLWR 0 
32 02&IQ 000000 CBUPR 0 
33 02&15 000037 K37C. 37 

I,J 
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10053 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 

02&1& 
02&17 
02&?0 
02&21 
02&22 
02&23 
02&24 
02&25 
02&2& 

02&27 
02&30 
02&31 
02&32 
02633 
02634 
02635 
026.36 
02637 
02&40 
02641 
02&42 
02&43 
02&44 
02&45 
02&46 
02647 
02650 
02651 
02652 
02653 
02654 
02655 
02656 
02657 
02660 
02661 
02662 
02663 
02664 
02665 
02666 
02667 
02670 

040410 
030141 
113000 
025002 
124014 
175400 
020402 
001400 
000000 

040436 
044436 
050436 
105220 
125220 
125220 
125220 
133000 
Oi4431 
107400 
124000 
044422 
"126420 
125100 
010417 
000776 
021000 
050414 
131000 
113525 
151002 
175400 
107000 
146400 
046405 
020405 
024405 
030405 
001400 
000000 
000000 
000000 
000000 
000017 

,GETPA-GET A PHYSICAL ASSIGNMENT 
,ACO=ALLOCATION TABLE POSITION 
,RETURN WITH ACI=PHYSICAL PAGE ASSIGNMENT 
,SKIP EXIT IF THE ALLOC A5SIGN ISN'T ACCESS 
,THE INTEGRETY OF ACO IS PRESERVED 
GETPA' STA O.GPA.O 

LOA· 2. AL TBL ,ADRS OF ALLOCATION 
ADD 0.2 ,+ WORD POSITION IN 

PROTECTED 

LOA 1.2.2 
COM# 1.I.SlR 
INC 3.3 

TABLE 
TABLE 
CONTR. ,2 PAST CTR AND DCH 

'ACCESS PROTECTED? 
,SKP EXIT PAGE ASSIGNED 

LOA O.GPA.O 
J"IP 0.3 

GPA.O' 0 

,CMAPB-CDMPLIMENT MAP BIT 
,COMPLIMENT THE STATE OFAMEMORY MAP BIT 
,THE STAQT ADRS OF THE MAP IS INAC2 
,ACO CONTAINS UP TO 7 BITS OF ADDRESSWITH 
,8ITS 12TOI5=# BITS TO SHIFT LEFT 
,BITS 9TOII=wORD POSITION IN MAP 
,THOSE 7 BITS ARE THE PHYSICL PG # OF A IK OF MEM 
,SKIP ON EXIT IF THE BIT IS GOING 1-0 
CMAP8, STA O.CM.SO 

CCTR: 0 
CM.SO 0 
CM.SI 0 
CM.S2 0 

STA I.CM.SI 
STA 2.CM.S2 
MOVZR 0.1 
MOVlR 1.1 
MOVlR 1.1 
MDVZR I. I 
ADD 1.2 
LOA I.KI7 
AND O. I 
COM 1.1 
STA I.CCTR 
SUBl I. I 
MOVL l.t 
ISl CCTR 
JMP .-2 
LOA 0.0.2 
STA 2.CCTR 
MOV 1.2 
ANDlL 0.2.SNR 
MOV 2.2.SlC 
INC 3.3 
ADO O. I 
SUB 2.1 
STA 1.00CCTR 
LOA O.CIo!.SO 
LOA I.CM.SI 
LOA 2.CM.S2 
JMP 0.3 

KI7: 17 

,POSITION WORD. IN ACI 

,AC2=TABLE (MAP) ADRESS 

,ACI=#PLACES TO SHIF' 

,FOR COUNTING SHIFTS 
rACI=O C=I 
,POSIT BIT 

IGET MAP WORD 
rSV AORS 
rFOR BIT xOR 
rNOT 0 IN RESULT 
,OR.IN CARRY BIT 
rIS ·SKIP WHEN EXIT 
rFORIo! REST OF 
rBIT XOR 
rPUT NEW WORD BACK 

) 

10054 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
\3 
14 
15 
16 
17 
t8 
19 
20 

N3MRT 
,CDISP-LINKER CALL DISPATCH ROUTINE 
'DIRECTS MEM ALLOCATION AND OTHER CALLS 
,TO THE CORREC~ ~A.DLER FOR PROCESSING 
,CALLS ARE MADE A·S FOLLOWS' 

LCAL.L . CALLN r lPAGE LaCS =CALL ADRS 
ERROR RETURN 
NORMAL RETURN 

,CALLN WILL BE = TO ONE OF THE FOLLOWING 
,ASCRA ASSIGN A SCRATCH AREA 
,ESCRl ~XPAND SCRATCH AREA 
rRSCRA RELEASE SCRATCH AREA 
IMSCRA MOVE T.EST TO ·SCRATCH 
IGSCRA GO TO SCRATCH FOR EXECUTION 
rSSCRA SHUFFLE SCRATCH AREA ASSIGNED 
,RETRN RETURN FROM TEST EXECUTION 

·,ARANG RANDOM. GENERATION 
,RNDMP RANDOM SEL·DCH MAP AlB 
,ADMAP ASSIGN DCH MAP 
rEDMAP EXPAND DCH MAP 
,RDMAP RELEASE DCH FROM MAP 

) 



! 0055 
01 

;"3!11H..:' T 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 

02&71 
02&72 
02&73 
02&74 
02&75 
02&7& 
02&77 
02700 
02701 
02702 
02703 
02704 
02705 
0270& 
02707 
0271 0 
02711 
02712 
02713 
02714 
02715 
0271& 
02717 
02720 

02734 
02735 
02736 
02737 

~ 

00&132 
002717 
02457& 
00'& 133 
020%& 
024%& 
030%& 
00&102 
000401 
0205&4 
024570 
0305&4 
00&103 
000401 
030142 
03500& 
175120 
0240&2 
125004 
000420 
002401 
00&0&7 
005215 
144411 

175220 
054402 
002401 
000000 

:ILLEGAL SUPERVISOR CALL TYPEOUT 
ICALL: JSR @LMESS 

ICALT :TEXT 
LOA I.CO.LA 
JSR OlLPOCT 
LOA O.CO.SO 
LOA 1.CO.Sl 
LOA 2.CO.S2 
JSR @ERROI :TYPE PR~ AC'S ETC 
JMP .+1 
LOA 0.CO.S3 
LOA I.CO.PP 
LOA 2.CO.IN ,INSTRUCTION CAUSING TRAP 
JSR @ERROC 
JMP .+1 
LOA 2.PSTRT 
LOA 3.6.2 
MOVlL 3.3 
LOA I.USESW 
MOV 1.1.SlR ,USE ICALX RETURN IF USESW NOT 
JMP ICALX 
JMP @.+1 
10V.E 

ICALT: .TXTE «15><12' 
ILLEGAL SUPER CALL AT ( 

:ICALX- TRAP RETURN IF ILLEGAL CALL BECAUSE OF USESW 

ICALX: MOVlR 3.3 
STA 3.ICLX.3 
JMP iJICLX.3 

ICLX.3: 0 

:ACO-I-2 MAP REGISTERS 

.J 

10056 ':3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

02740 
02741 
02742 
02743 
02744 
02745 
02746 
02747 
02750 
02751 
02752 
02753 
02754 
02755 
02756 
02757 
027&0 
02761 
027&2 
027&3 
027&4 
02H5 
027&6 
027&7 
02770 
02771 
02772 
02173 
02774 
02775 
0277& 
02777 
03000 
03001 
03002 
03003 
03004 
03005 
0300& 
03007 
03010 
03011 
03012 
03013 

4& 03014 
47 03015 
48 03016 
49 03017 
50 03020 
51 03021 
52 03022 
53 03023 
54 03024 
55 030;>5 
56 03026 
57 03027 
58 03030 
59 

040523 
044523 
050523 
054523 
020140 
101004 
000403 
034046 
000440 
060277 
030231 
151005 
000414 
063402 
000403 
010232 
000401 
071402 
151133 
000404 
075403 
054233 
050234 
060202 
060402 
040145 
126620 
125220 
101232 
024501 
065002 
151133 
000405 
02447& 
133415 
002236 
002235 
034046 
06 0177 
060302 
021400 
054460 
040456 
030454 
150000 
157400 
054454 
024140 
125005 
000407 
024115 
137000 
075003 
074403 
150220 
157400 
054443 

60 030~1 030443 

:SYSTEM CALL DISPATCH 
COISP: STA O.CO.SO 

STA I.CO.Sl 

ROUTINE 

STA 2.CO.S2 
STA 3.CO.S3 
LOA O.MPSWT 
MOV O.O.SlR 
JMP .+3 
LOA 3.TPLOC 
JMP COGLC 
INTOS 
LOA 2.PRTCK 
MQV 2,2,SNR 
JMP COIST 
SKPBN 2 
JMP .+3 
ISl OCHER 
JMP • + I 
OIB 2.2 
MOVlL~ 2.2.SNC 
JMP • +4 
OIB 3.3 
STA 3.VLPCR 
STA 2.VLOTA 
NIOC 2 

COISTO OIA 0.2 
STA O.STATS 
SUBlR 1.1 
MOVlR 1.1 
MOVlR" O.O.SlC 
LOA I.CO.40 
OOA 1.2 
MOVZL" 2.2.SNC 
JMP • +5 
LOA I.CO.44 
ANO~ 1.2.SNR 
JMP @IOWCK 
JMP @IIOVL 
LOA 3.TPLOC 
INTEN 
NIOP 2 

COGLC: LOA 0.0.3 
STA 3.CO.LA 
STA O.CO.IN 
LOA 2.Kl177 
COM 2.2 
AND 2.3 
STA 3.CO.LP 
LOA I.MPSWT 
MOV 1.1. SNR 
JMP .+7 
LOA I.USRMP 
ADD 1.3 
OOA 3.3 
OIA 3.3 
COMZR 2.2 
AND 2.3 
STA 3.CD.PP 

,NOW DETERMINE IF IT IS 
LOA 2.CALLS 

:SKIP IS DON'T USE MAP 

,PC OF TRAPPED INSTRUCTION 
:MAP WASN'T USED 

,PRDECTION OPTION EXIST? 
,SKP=EXIST 
:NO PROTECT OPTION 
,ANY DCH ERRS? 
,NOT YET 
:AT LEAST ONE HAS OCCURED 

:CHECK FOR A VIOL •• 
:SKIP IS A VIOLATION 

,GET VIOL. PC REG. 
,SAVE IT 
:SAVE VIOL. DATA 
,CLR ANY VIOLATIONS 
,GET STATUS 
,SAVE IT 

,FORM DCH ENABLE BIT USER A 
:SKP IF USER A 

,WRITE STATUS WORD 
,SKIP IS VIOL 

:MASK TO USE 
,SKIP IS A 110 DR VALIDITY VIOL. 
,MUST BE A WRITEIDEFER VIOL. 
:WAS AN 110 OR VALIDITY VIOL. 
,GET TRAP PC 

,SINGLE CYCLE CMD 
,GET CALL 
:SV LGICL ADRS 
:SAVE INSTRUCTION CAUSING TRAP 

:SAVE LOG PAGE 

,OK TO USE MAP? 
,NOPEl 

:SELECT PAGE 
:READ MAP ENTRY TO GET PHYS PG ~ 

,SAVE PHYS. PG~ 
A VALID CALL 
,START OF CALLS 

:J 
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0057 N3MRT 
01 03032 142433 
02 03033 000&3& 
03 03034 024441 
04 03035 122032 
OS 0303& 000&33 
0& 03037 142&40 
07 03040 115220 
08 03041 175220 
0'1 03042-175220 
10 03043 020420 
II 03040 024420 
12 03045 030420 
13 0304& 0074&4 Co.EX: 
14 03047 101011 
IS 03050 010421 
1& 03051 010420 
17 03052 034140 
18 03053 175005 
1'1 03054 000403 
20 03055 034145 
21 0305& 0&0277 
22 03057 075002 
23 030&0 03440& 
24 0'30& I 0&0177 
25 030&2 002407 
2& ,ABOVE 
27 030&3 000000 CD. SO: 
28030&4 000000 CD.SI: 
2'1 030&5 000000 CO.S2: 
30 030&& 000000 CO.S3: 
31 030&7 001777 K1777: 
32 03070 000000 CD. IN: 
33 03071 000000 CO.LA: 
34 03072 000000 CO.LP: 
35 03073 000000 Co.PP: 
3& CALLS: 
37 03074 100010 
38 CALLE: 
39 03075 100&10 
40 0307& 040040 CO.40: 
41 13077 000044 CO.44: 

SUBZ# 2.0.SNC :MUST BE=· 
JMP ICALL ,ILj..EGAL CALL? 
LOA I.CALLE :LAST VALID CALL ' 
AoCZ# I.O.SZC :MUSl BE :.:C--
JMP ICALL 
SUBOR 2.0 
MOVZR 0.3 
MOVZR 3.3 
MOVZR 3.3 
LOA O.CD.SO 
LOA I.CD.SI 
LOA 2.CO.S2 

,INVALID CALL? 
ICREATE CALL AORS 
,MOV 4 R 

I(AC3l=CALL# 

JSR @ASCRA.3 ICALL JSR 
MOV# O.O.SKP IERROR RET 
ISZ CO.LA :NORMAL +1 RETURN 
ISZ CO.LA :TO GET PAST JSR 
LOA 3.MPSWT 
MOV 3.3.SNR 
JMP .+3 
LOA 3.STATS 
INTOS 
OOA 3.2 
LOA 3.CO.S3 
INTEN 
JMP @CO.LA 

:RESTORE MAP STATUS 

JMP RETURNS TO USER 
o 
o 
o 
o 
1777 
o 

o 
o 
o 

LCALL ASCRA 
ASCRA-ASCRA*IBII+IOOOIO 
LCALL R[)t.iAP 
ROMAP-ASCRA*IBII+IOOOIO 
40040 
44 

-) 

10058 
01 

N3MRT 

02 
03 
04 
OS 
0& 
07 
08 
0'1 
10 

03100 
03101 
03102 
03103 
03100 
03105 

02&141 
030141 
133000 
041002 
012141 
001400 

.ENTPA-ENTER PHYSICAL ASSIGNMENT 

.THE PHYSICAL PAGE # IN ACO IS ENTERED INTO 

.THE MEMORY ALLOCATION TABLE ASSOCIATED WITH 

.THE TEST THAT IS CURRENTLY ACTIVE 
ENTPA: LOA I.@ALTBL IGET # ENTRIES 
, LOA 2.ALTBL ,AoORS OF TBL 

ADD 1.2 :+WORO # 
STA 0.2.2 .PLACE ENTRY IN TABLE 
ISZ @ALTBL 1+1# OF ENTRIES 
JMP 0.3 

) 



I 
~ 

I 
1 

I 
~ 

I 
~I 
1 

10059 
01 

rOMRT 

02 
03 
o. 
05 
Ob 
07 
08 
09 
10 
II 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
H 
40 
41 
42 
43 
44 
45 
4& 

0310b 
03107 
03110 
03111 
03112 
03113 
0311" 
03115 
0311b 
03117 
03120 
03121 
03122 
03123 
03124 
03125 
0312b 
03127 
03130 
03131 
03132 

03133 
03134 
03135 
03136 
03137 
03140 
03\01 
03142 
03143 
03144 
03145 
0314b 

03147 
03150 
03151 
03152 
03153 

J 

062401 
102400 
04015. 
040155 
024140 
125005 
000477 
020115 
062002 
102400 
101400 
0244b5 
111300 
153120 
034115 
173000 
133000 
072002 
030457 
112414 
000766 

024142 
121300 
101220 
101220 
024450 
123400 
105300 
127120 
107000 
030115 
147000 
Ob6002 

105700 
127120 
030143 
132432 
000761 

.lDMAP-lOAD MAP OPTION FOR FIRST lEVEL TEST 
'ADJUST THE CONTENTS OF SCRlO AND SCRHI 
,PROTECT All PAGES NOT REQ BY TEST 
LDMAP: 

SAVE 
SUB 0.0 
STA O.SCRlO 
STA O.SCRHI 
lOA I.MPSWT ,=0 IS MAP OPT. NOT EXIST 
MQV 1,1. SNR 
JMP lM.NM 
lOA O.USRMP 
DaB 0.2 
SUB 0.0 

,MAP OPT NDNEXIS 
'AOD USER 
,MAP PAGE 0 TO ITSELF 

lM.L1' INC 0.0 
lOA l.lM.KI 
MOVS 0.2 
ADDIl 2.2 
lOA 3.USRMP 
ADD 3.2 
ADD 1.2 
DOB 2.2 
lOA 2.lM.37 
SUB# 0.2.SIR 
JMP lM.L1 

'LOAD PAGES 1-37 

,ADD IN 777 
,VAlIOITY PROTECT THIS PAGE 

,DONE? 

'All PAGES BUT lOG OCIT ='50) ACCESS PROTECTED 
,MAP TEST PROGRAM TO ITSELF-MUST BE lESS THAN IX 

lOA I.PSTRT .START AORS OF PROG 
lM.l2' MOVS 1.0 

MOVIR 0.0 
MOVIR 0.0 
lOA I.LM.37 
AND 1.0 
MDVS 0.1 
AD OIL 1.1 
ADD O. I 
LOA 2.USRMP 
ADD 2.1 
DaB 1.2 
.ENDC 
INCS O.t 
ADDIL 1.1 

,IK FIELO TO 
:LOWER 5 BITS 

,GET USER INFO 
,PUT IN MAP ENTRY WORD 
:LOG=PHYS 

lOA 2.PENDA ,LAST USED BY TEST 
SUBI# 1.2.SIC 'CoO IS MAPPED LAST ALROY 
JMP LM.L2 

,ENTER NEXT SEQUENCE WITH ACO=HIGHEST PAGE USED FOR TEST 

J 

10060 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 

03154 
03155 
0315b 
03157 
03160 
03161 
03162 
03163 
03164 
031b5 
03166 

14 03167 
IS 03170 
16 03171 
17 03172 
18 03173 
19 03174 
20 03175 
21 03176 
22 03177 
23 03200 
24 03201 
25 03202 
26 03203 
27 03204 
28 
29 
30 
31 
32 
33 
34 
35 

03205 
03206 
03207 
03210 
03211 
03212 

02bl41 
125005 
000427 
101400 
105300 
127120 
044154 
040425 
102400 
006424 
000417 
030421 
151300 
153120 
147000 
034115 
Ib7000 
Ob6002 
024414 
133000 
050155 
101400 
010406 
151523 
000761 

062bOI 
000777 
000037 
000000 
00261b 
001777 

IIF TEST HAS 
,STARTING AT 

lOA 
MOV 
JMP 
INC 
MOVS 
ADDlL 
STA 
STA 
SUB 

SCRATCH AREA ASSIGNED MAP AS MUCH AS POSSIBLE 
THE FIRST IK ABOVE PROGRAM STORAGE 

lM.U. JSR 
JMP 
lOA 
MDVS 
AD OIL 
ADD 
lOA 
ADD 
DDB 
lOA 
ADD 
STA 
INC 
lSI 
INCIL 
JMP 

.MAP OPTION IS 
lM.ON' 

lM.KI 
lM.37 
LM.TM 
lGTPA 
LM.K2 

RTRN 
777 

37 
o 
GETPA 

1777 

I.@ALTBL ,# IK FIELDS ASSIGNED 
1,1,SNR 
LM.DN 
0.0 
O. I 
1.1 
I.SCRlO 
O.LM.TM 
0.0 
@LGTPA 
LM.DN 
2.lM.TM 
2.2 
2.2 
2. I 
3.USRMP 
3. I 

.NO SCRATCH EXIT 

:START OF ACCESS ABLE SCRAT 

.NEXT PHYS PAGE ASSIGNED 

.DONE ALL EXIT 
rAC2=LOGICAL PG. # 

1.2 ,LOG= PHYS 
l.lM.K2 :X2=1777 
1.2 
2.SCRHI 
0.0 
LM.TM 
2,2,SNC 
LM.L3 

'NEW HI SCRATCH LIMIT 
,+1 ALLOC TBL POS 
,+1 LOGICAL PAGE 
:C=I IF HI IS 77777C32K) 

SET UP FOR A FIRST LEVEL TEST 

J 



) ) ) 

100&1 N3MRT 100&2 N3MRT 
01 ,MAP OPTION ODES NOT EXIST 01 ,ASSCR-ASIGN A SCRATCH AREA 
02 ,SIMPLY SET LIMITS TO SCRATCH AREA ASSIGNED 02 ,RANDOMLY OR SEQUENTIALLY IF NECESSARY 
03 03213 00&77& LM.NM: JSR iilLGTPA ,SKP=ACI PHYS PAGE' 03 ,ASSIGN IK SCRATCH TO TEST SKIP ON EXIT 
04 03214 000771 JMP LM.ON ·,EXIT NO SCRATCH 04 'NO SKIP IF MEMORY ALREADY ASSIGNED 
05 03215 125300 MOVS 1.1 05 ,OR NO SCRATCH AREA AVAILABLE TO ASSIGN 
0& 0321& 127120 ADDIL 101 0& ASSCR: 
07 03217 044154 STA I.SCRLO ,LOW=FIRST PHYS IK 07 03231 0&2401 SAVE 
08 03220 00&771 LM.L4: JSR iiJLGTPA ,SKP=ACI=PHYS PG' 08 03232 054414 SfA 3.AS.S3 
09 03221 0007&4 JMP LM.DN ,EXIT SCRHI ADJUSTED 09 03233 022141 LOA O.OlALTBL ,GET #IK'S ASSIGNED 
10 03222 125300 MOVS 1.1 10 03234 101004 MOV O.O.SZR ,NOTzO INVALID 
II 03223 127120 ADOIL 101 ,PG' POSITIONED TO PHYS II 03235 000407 JMP AS.Xl 
12 03224 0307&& LOA 2.LM.K2 12 0323& 00&411 AS.GI: JSR iiJMSEL ,SELECT A PAGE 
13 03225 133000 ADO 1.2 13 03237 00152to HIGHK ,MAK # IK PAGES 
14 0322& 050155 STA 2.SCRHI .NO TEST CAN HAVE 32K IF 14 03240 015447 AVALM ,AVAILABLE MAP 
15 03227 101400 INC 0.0 15 03241 000403 JMP AS.Xl ,NO CORE AVAILABLE 
1& 03230 000770 JMP LM.L4 ,MAP OPTION NONEXIST 1& 03242 004&36 JSR E.NTPA ,ACO=PHYS PAGE. ENTER IT 

IT 03243 012403 lSI OlAS.S3 
18 03244 004&42 AS.XT: JSR LDMAP 'LOAD MAP OPT. SET SCRLD+HI 
19 03245 0.&2&01 RTRN 
20 0324& 000000 AS.S3: 0 
21 03247 00225& MSELI RMSEL 



10063 'BMRT !OO&~ N3MRT 
01 ,EXSCR-EXPANO SCRATCH AREA ASSIGNED 01 ,RLSCR-RELEASE SCRATCH AREA 02 ,IF MAPPING OPTION EXISTS RANDOM SELECT 02 ,REMOVE I IK SCRATCH FROM MEM ALLOCATION 03 ,NO MAPPING OPT. TRY NEXT SEQUENTIAL 03 ,EXIT IS TO CALL +1 ALL SCRATCH RELEASED 
O~ ,RETURN IS TO CALL +1 NO SCRATCH ASSIGNED O~ ,EXIT TO CALL +2 IF STILL SCRATCH LEFT 05 ,RETURN CALL +2 IF SCRATCH WAS EXPANDED 05 RLSCR: 
06 EXSCR: 06 03275 062~01 SA VE 
07 03250 062~01 SAVE 07 0327& 05~750 STA 3.AS.S3 08 03251 05~775 SlA 3.AS.S3 08 03277 0221~1 LOA O.@ALTBL ,_IK'S ASSIGNED 
Oq 03252 022141 LOA O.@ALTBL ,- IK'S ASSIGNED Oq 03300 100~05 NEG O,O.SNR ISKP IF ANY ASSIGNED 10 03253 101005 MOV OrO,SNR 10 03301 000743 JMP AS.XT IEXIT NONE TO RELESE II 03250 000770 JMP AS.XT ,CANT EXPAND 0 ASSIGNED II 03302 100000 COM 0,0 ,ACO=#IK'S -I 12 03255 024140 LOA I,MPSWT :=0 IS NO MAP OPT. 12 03303 0~2141 STA O,@ALTBL ,TO ENTER 311 LATER 13 03256 125004 MOV 1,I,SlR ISKP ON NO MAPPING 13 03300 006~14 JSR @IGTPA ,GET PHYS PAGE # 14 03257 000757 JMP AS.GI ,USE RANDOM SELECT I ~ 03305 063077 HALT ,ASSIGNED CAN'T:-I 15 ,MAPPING OPTION DOES NOT EXIST ASSIGN NEXT SEQ IK 15 03306 121000 MOV 1.0 16 ,UNLESS IT IS ALREADY 8EING USED 16 03307 030731 LOA 2,AS.GI+2 ,A2=AVAILA8LE MAP 17 032bO 100400 NEG 0,0 17 03310 0067&0 JSR @EX.II ,CMAP8 MAKES IK AVAIL 18 03261 100000 COM 0,0 :CALC ALLOC TBLE PDS 18 03311 101001 MOV Q.Q,SKP 
lq 032b2 006~36 JSR @IGTPA ,EXTRACT PHYS PGE # Iq OHI2 063077 HALT ,BIT FOR THAT IK HAD TO =0 20 03263 063077 HALT 1#=-1 CAN'T HAPPEN 20 03313 102000 ADC 0,0 
21 0326~ 121400 INC 1.0 ,ACO=NXT PHYS PAGE 21 OHI~ 00&405 JSR @NTPA ,PUT -I IN ALLOCATION TBL 22 03265 030753 LOA 2,AS.GI+2 ,ADRS OF AVAILABLE T8L 22 03315 016141 DSI iilALTBL ,-I # PAGES ASSIGNED 23 03266 006406 JSR @EX. I I ,CMAP8 SKPS IF AVAILA8LE 23 OHI6 000725 JMP AS.XT-I ISTILL PAGES LEFT+I EXIT 24 03267 101001 MDV O.O,SKP 24 03317 000725 JMP AS.XT ,0 MEM ALLOCATED DON'T SKIP 25 03270 000752 JMP AS.XT-2 11K AVAILABLE ENTER AND REMAP 25 03320 002616 IGTPA: GETPA 
26 03271 00&~03 JSR @n.I1 ICMAPB HAS TO SKP 26 03321 003100 NTPA: ENTPA 
27 03272 063077 HALT 
28 03273 000751 JMP AS.Xl IEXIT NO EXPANSION 
2q 03274 002627 EX.II: CMAPB 

~ ~. J 
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100&5 N3MRT 100&& N3MRT 
01 ,GOSCR - GO TO SCRATCH 01 'lOMP2-l0AO MAP FOR lEVEL 2 
02 ,ENTEREO WITH ACO~lOGICAl PAGE TO 02 
03 'REMAP SCRATtH TO ACI=ERROR RET 03 03405 054420 lOMP2: STA 3.l0.S3 :SAVE RETURN 
04 ,AC2.AOORESS TO START EXECUTION IN 04 03406 020115 lOA O.USRMP 
05 ,THE REMAPPED SCRATCH 05 03407 062002 OOB 0.2 ,MAP PAGE 0 TO ITSELF 
06 06 03410 102400 SliB 0.0 

07 03322 040556 GOSCR: STA' O.GO.OO 'SAVE CALL PARAMS 07 03411 101400 lO.ll: INC 0.0 

08 03323 04455& STA I.GO.OI 08 03412 024415 lOA l.lO.KI ,lOAD PAGES I - 37 
09 03324 050556 SrA 2.GO.02 09 034r3 11130'0 ,MOVS 0.2 

10 03325 054556 SlA 3;GO.S3 10 034\0 153120 AOOIl 2.,2 
II 03326 0225&1 lOA 0.iilGO.K2 II' 0341'5 034115 lOA 3.USRMP 
12 03327 040561' SU O.G'O.lP 12 '03416 173000 ADO 3.2 
13 03330 022561 lOA 0.iilGO.K3 13 0341'7 IHOOO ADO 1.2 ,ADO IN 777 
14 03331 040562 STA O.GO.lA 14 03420 072002 OOB 2.2 ,VALIDITY PROTECT THIS PAGE 
15 03332 034140 lOA 3.MPSWT 15 03421 030405 lOA 2.l0.37 
16 03333 115005 MOV 3.3.SNR ,SKP MAP OPT EXISTS 16 03422 112414 SUB. 0.2.SIR ,DONE? 
17 03334 002547 JMP iilGO.53 ,GO BACK TO TEST 17 03423 0007&6 JMP lO.ll ,NOT YET 
18 03335 036141 lOA '3.iilALTBl 18 03424 002401 JMP iillO.S3 ,RETURN TO CAllER 
19 0333&' 175005 MOV 3.3;SNR ,SKp SCRATCH ASSIGN 19 03425 000000 lO.S3 0 
20 03337 002544 JMP iilGO.S3 ,NO SCRATCH RETRN '20'03426 000037 lO.37 37 

21 03340 004560 JSR GO,.CU ,CHANGE USERS 2f 03427 000777 lO. K I in 
22 03341 020154 lOA a.SCRlO 
23 03342 040543 STA O.GO.SlO ,SAVE SCRlO 
24 03343 020155 lOA O.SCRHI 
25 03344 040542 STA O.GO.SHI ,SAVE SCRHI 
26 03345 004440 JSR lOMP2 ,lOAD USER MAP 
27 0334& 102400 SUB 0.0 
28 03347 024531 lOA I.GO.OO 
29 03350 125300' MOVS 101 
30 03351 127'120 AOOIl 1.1 ,NEW SCRlO FOR REMAP 
31 03352 044151t STA l.seRlO 
3203153 044237 STA I.REllO 
33 03354 006530 GO.ll: JSR iilGO.KI JGET PHYS ASSIGN 
34 OH55 000422 JMP GO.GO ,NO MORE AVAIL 
35 03356 030522 lOA 2.GO.OO 
36 03357 151300 MOVS 2.2 
37 OH60 153120 AOOIl 2.2 
38 OH61 147000 ADO 2.1 
39 OH62' 034115 lOA 3.USRMP 
40 OH63 167000 ADO 3.1 
41 OH64 066002 OOB 1.2 ,WRITE MAP ENTRY 
42 OH65 024417 lOA I.GO.IK 
43 03366 147000 ADO 2.1 
44 03367 044155 STA , .. SCRHI ,NEW SCR HI FOR REMAP 
45 03370 044240 STA' I.RElHI 
46 03371 010507 lSI GO.OO ,+1 lOG PAGE 
47 03372 IJt400 INC 0.0 i+1 AllOCATION POS 
4B OH73 115300 MOVS 0.3 
49 03374 177120 AOOll 3.3 
50 03375 175123 MOVll 3.3.SNC ,lAST lOG'37 DONE 
51 0337& 000756 JMP GO.L! 
52 03377 060277 GO.GO: INTOS 
53 03400 020145 lOA O. STATS ,GET SAVED STATUS 
54 03401 061002 OOA 0.2 ,WRITE TO STATUS REGISTER 
55 03402 060177 INTEN 
56 03403 002477 JMP iilGO.02 
57 03404 001777 GO.IK: 1777 



!0067 N3MRT 10068 N3MRT 
01 ,ERRRT - 2ND LEVEL ERROR RETURN 01 
02 02 03500 000000 GO.OO: 0 
03 03430 054453 ERRRT: SlA 3.GO.S3 03 03501 000000 GO.OII 0 
04 03431 034140 LOA 3.MPSWT 04 03502 000000 GO.021 0 
05 03432 177020 AOOI 3.3 ,C=I IF MAP 05 03503 000000 GO.S3: 0 
06 03433 034446 L.OA 3.GO.01 06 03504 002616 GO.KI: GETPA 
07 03434 056455 STA ·3.iilGO.K3 07 03505 000000 GO.SLO: 0 
08 03435 016454 OSI iilGO.K3 ,PREPARE CO.LA FOR lSI IN COISP 08 03506 000000 GO.SMI: 0 
09 03436 175002 MOV 3.3.SIC 09 03507 003072 GO.K21 CO.LP 
10 03437 000403 JMP .+3 10 03510 000000 GO.LPI 0 
II 03440 036452 LOA 3.iilERRK2 ,GET AC3 AT CALL II 03511 003071 GO.K3: CO.LA 
12 03441 002440 JMP iilGO.OI ,NO MAP OPT GO ORECT 12 03512 003066 ERRK2: CO.S3 
13 03442 040452 STA O.ERSVO 13 03513 000000 GO.LA: 0 
14 03443 044452 STA I •• ERSVI 14 
15 03444 050452 STA 2.ERSV2 15 03514 000000 ERSVOI 0 
16 03445 004453 JSR GO.CU ICHANGE USERS 16 03515 000000 .ERSVII 0 
17 03446 006451 JSR iilERRKI IRELOAO ORIG MAP 17 03516 000000 ERSV2: 0 
!8 03447 020445 LOA O.ERSVO 18 03517 003106 ERRKII LOMAP 
19 03450 024445 LOA I •• ERSVI 1'1 
20 03451 030445 LOA 2.ERSV2 20 'GO.CU- COMPLEMENT TO OTHER USER MAP 
21 03452 036440 LOA 3.iilERRK2 ,GET AC3 AT CALL 2! .' 22 03453 002430 JMP iilGO.S3 ,RETURN TO TEST ERR VIA COISP 22 03520 102520 GO.CUI SUBIL 0.0 
23 23 03521 101300 MOVS 0.0 
24 ,RETN2 - NORMAL 2ND LEVEL END OF TEST RET 24 03522 101120 MOVIL 0.0 IMOVE TO BIT 6 
25 25 03523 024115 LOA I.USRMP 
26 03454 010427 RETN2: lSI GO.S3 ,+1 RETURN ADDRESS 26 03524 131000 MOV 1.2 ,MOR ACO WITH ACI 
27 03455 034433 LOA 3.GO.LP 27 03525 113520 ANOIL 0.2 
28 03456 056431 STA 3.iilGO.K2 ,RESTORE LOGICAL 28 03526 107000 ADO 0.1 
29 03457 034434 LOA 3.GO.LA ,PAGE AND AOORS 29 03527 146400 SUB 2.1 
30 03460 056431 STA 3.iilGO.K3 ,OF ORIGINAL GSCRA 30 03530 044115 SlA I. USRMP ,CHANGES USER 
31 03461 040433 STA O.ERSVO 31 03531 102520 SUBIL 0.0 ,BIT 15 = USER B 
32 03462 044433 SlA I •• ERSVI 32 03532 024116 LOA I.USRSE 
33 03463 050433 STA 2.ERSV2 33 03533 131000 MOV 1.2 
34 03464 034140 LOA 3.MPSWT 34 03534 113520 ANOIL 0.2 
35 03465 175005 MOV 3.3.SNR 35 03535 107000 ADO O.t 
3& 03466 002415 JMP iilGO.S3 ,HO MAP GO DIRECT 36 0353& 146400 SUB 2.1 
37 03467 004431 JSR GO,CU ,CHANGE USERS 37 03537 044116 STA I. USRSE ,CHANGE USER STATUS BIT 
38 03470 020415 LOA O.GO.SLO 38 03540 020145 LOA O.STATS ,GET STATUS WORD 
3'1 03471 040154 STA O.SCRLO 39 03541 101220 MOVIR 0.0 
40 03472 020414 LOA O.GO.SMI 40 03542 101120 MOVIL 0.0 ,CHANGE USER BIT 
41 03473 040155 STA O.SCRHI ,RESTORE SCRLO/HI 41 03543 123000 ADO 1.0 
42 03474 020420 LOA O.ERSVO 42 03544 040145 STA O.STATS 
43 03475 024420 LOA I .. ERSVI 43 03545 001400 JMP 0.3 ,RETURN TO CALLER 
44 03476 030420 LOA 2.ERSV2 
45 03477 002404 JMP iilGO.S3 ,RETURN TO 1ST LEVEL TST 

(~ 

V ·3 ~ 
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10069 N3MRT 10070 N3MRT 
01 .SETLP - SET UP LOOP CALL HANOLER 01 ,ERROH - ERROR HANOLER - PRINT ALL ERR INFO 
02 .PERFORMS SAME FUNCTION AS SETUP IN NORMAL TSTS 02 03&13 000010 8 • 
03 • ENTERED VIA JSR @SETUL 03 ,FIRST PRINT PRG. AND (AC'S) 
04 04 03&14 040572 ERROH' STA O.ER.SO 
05 0354& 040437 SETLP, STl O.ST.SO 05 03&15 02077& LOA O.ERROH-I 
06 03547 044437 STA I.ST.SI 0& 03&1& 044571 STA I.ER.SI 
07 03550 024437 LOAI.ST.KI 07 03&17 050571 STA 2.ER.S2 
08 03551 13&414 SUB. 1.3.SIR 08 03&20 054571 STl 3.ER.S3 
0'1 03552 000412 JMP STNMP .NOT AN LCALL 0'1 03&21 030142 LOA 2.PSTRT 
10 03553 022435 LOA 0.@ST.K2 .GET LOG AORS 10 036n 01137& lSI -2.2 
II 03554 040123 STl O.ST.LA ,FOR LOOPL II 031023 113000 AOO 0.2 
12 03555 02&434 LOA 1.@ST.K3 ,AND LOG PAGE 12 03&24 05042& STA 2.ERTIT 
13 03556 044122 STA I.ST .• LP 13 03625 101000 MOV 0.0 
14 03557 020433 SETXI: LOA O.ST.LK ,-4 14 03&2& 010151 lSI ERTOT .+UERROR CALLS 
15 035&0 040121 STA O.ST.LC .FOR LOOP RPT COUNT 15 03627 101000 MOV 0.0 
16 035&1 020424 LOA O.ST.SO 16 03&30 020151 LOA O.ERTOJ 
17 03562 024424 LOA I.ST.51 17 03631 024552 LOA I.ER50. 
18 03563 001400 JMP 0.3 18 03632 122414 SUB. I.O.SIR ,HALT AFTER FIRST 50 ERRORS 
1'1 .LOOP SETUP WAS NOT VIA LCALL 1'1 03633 000404 JMP .+4 
20 20 03634 006132 JSR iilLMESS 
21 03564 054123 STNMP: STl 3.ST.LA 21 0363·5 007235 FTYTX 
22 03565 000772 JMP SETXI 22 0·31036 0();6554 J5R ilIWA IT 
23 23 03637 1024(fO SUB 0.0 
24 .LOJPL - PERFORMS SAME FUNCTION AS LOOP 24 03640 ·040150 STl O.TIMSW 'SO TIME TYPE WILL FOLLOW 

25 ,ENTERED VIA JSR ilLLOOP 25 03641 034230 LOA 3.SWREG 
26 26 03&42 101100 MOVL 0.0 
27 035&& 010121 LOOPL: lSI ST.LC ,SKIP IS FINI LOOP 27 03643 103102 AOOL O.O.SIC ,SW2= I NO TYPE 
28 03567 101001 MOV O.O.SKP ,LOOP BACK 28 03644 000550 JMP EREXI 
2'1 03570 001400 JMP 0.3 ,CONTINUE ON 2'1 03645 006132 J5R iilLIoIESS 
30 03571 040414 STA O.ST.SO 30 0364& 006254 TXT .0 
31 03572 020415 LOA O.ST.KI ,CHK FOR 31 03&47 024120 LOA I.CURPR .GET PROG • 

32 03573 116415 SUB. 0.3.SNR ,SUPER CALL 32 03&50 006071 JSR ilLZOCT ,PRINT IT 

33 03574 000403 JMP • +3 .SUPER CALL 33 03651 006132 JSR ilLMESS 
34 03575 020410 LOA O.ST.SO .NOT LCALL 34 03&52 00&263 ERTIT, TXT .1 ,PRINTS TEST TITl 

35 0357& 002123 JMP @ST.lA ,JUST CONTINUE 35 03653 006132 JSR ilLMESS 
36 03577 020123 LOA O.ST.LA ,LOGICAL START LOOP 3& 03&54 006263 TXT .1 
37 03600 042410 SfA 0.iilST.K2 37 03655 024531 LOA I.ER.SO .PRINT AC'S 

38 03601 020122 LOA O.ST.LP ,IN LOGICAL PAGE 38 03656 006133 JSR iillPOCT ,AT ERROR CALL 

3'1 03602 042407 STA O.iilST.K3 3'1 03&57 024530 LOA I.ER.SI 

40 03603 020402 LOA O.ST.SO 40 03660 006133 JSR iillPOCT 

41 03604 001400 JMP 0.3 41 0·3661 024527 lOA I.ER.S2 

42 42 03662 006133 JSR iillPOCT 

43 03605 000000 ST.SO 0 
44 03606 000000 5T.SI 0 
45 03607 003047 ST.KI CO.EHI 
46 03610 003071 ST.K2 CO.lA 
47 03611 003072 ST.K3 CO.LP 
48 03612 177774 ST.LK -4. 



10071 N~MRT 0072 N3MRT 
01 ,PRINT MEM AllOCATION ASSIGNMENTS 01 03755 101213 MOVR# O.O.SNC 02 03&&3 00&132 ERMPP: JSR @lMESS 02 0375& 00&070 JSR ilPCRlF 03 03&&4 00&2&7 TXT.2 03 03757 00&071 JSR @LZOCT 
04 03&&5 024154 lOA I.SCRlO 04 03HO 020421 lOA O.ER.CI 
OS 03&&& 00&133 JSR @lPOCT ,PRINT SCRATCH lIMITS OS 037&1 103120 ADOll 0.0 ,FORM lOGICAL ADDRESS Ob 03b&7 024155 lOA I.SCRHI 0& 037&2 101300 MOVS 0.0 
07 03b70 00&133 JSR @lPOCT 07 037&3 024154 lOA I.SCRlO 
08 03&71 024140 lOA I.MPSWT .GET MAP EXIST 08 03764 107000 ADO O. I 
09 03&72 125005 MOV 1.1. SNR ,TYPE MEM AllOC IF MAP 09 037&5 040420 SH O. ERSSO .SAVE DISPLACEMENT FROM SCRlO 10 03&73 000521 JMP EREXI .NO MAP FORGET REST OF TYPE 10 037&& 00bl33 JSR @lPOCT 
II 03&74 020237 lOA O.REllO II 037&7 024237 lOA I.REllO 
12 03&75 100015 COM# O.O.SNR ,SKP=RElOCATED TEST 12 03770 124015 COM# 1.1. SNR ,SKP=WANT TO PRINT RELOCATED ADDRESS 
13 03b7& 000407 JMP NDTRl 13 03771 000404 JMP • +4 
14 03&77 00bl32 JSR @lMESS ,PRINT REllO/HI 14 03772 020413 lOA O.ERSSO 
IS 03700 00b437 TXT.8 IS 03773 107000 ADD 0.1 ,REllO+ENTRY # EXPRESSED AS lOGICAL PAGE Ib 03701 024237 lOA I.REllO Ib 03774 OObl33 JSR @lPOCT 
17 03702 00bl33 JSR @lPOCT 17 03775 010404 ISl ER.CI ,NEXT ENTRY 
18 03703 024240 lOA I.RElHI 18 0377& 01440b OSl ER.C2 .OONE All? 
19 03704 00bl33 JSR @lPOCT 19 03777 000753 JMP ERMPl .NOPEI 
20 NOTRlI 20 04000 000414 JMP EREXI 
21 03705 0201lb lOA O.USRSE 21 04001 000000 ER.CI 0 
22 0370b 101004 MOV O.O.SlR 22 04002 002&lb ER.K4 GETPA 
23 03707 000404 JMP .+4 ,USER B 23 04003 0000b2 ER50. 50. 
24 03710 00bl32 JSR @lMESS 24 04004 000000 ER.C2 0 
25 03711 00&341 TXT.5 25 04005 000000 ERSSO 0 
2& 03712 000403 JMP .+3 2b 0400& 000000 ER.SO 0 
27 037 \3 00&\32 JSR @lMESS 27 04007 000000 ER.SI 0 
28 03714 00&345 TXT .& 28 04010 OOOOO~ ER.S2 0 
29 03715 020157 lOA O.OCHHI 29 04011 000000 ER.S3 0 
30 0371& 101005 MOV O.O.SNR 30 04012 0040&5 IWAIT KEYbW 
31 03717 000407 JMP ERNDC :DON'T PRINT DCH lOC 
32 03720 00&132 JSR @lMESS 
33 03721 00&275 TXT.3 
34 03722 02415& lOA I.DCHlO ,PRINT DCH lIMITS 
35 03723 006133 JSR @lPOCT 
3& 03724 024157 lOA I.OCHHI 
37 03725 00&133 JSR @lPOCT 
38 0372b 0200bl ERNDC: lOA O.DLTBl 
39 03727 101004 MOV O.O.SlR ,SKP IS PRINT AllOCATION TABLE 
40 03730 0004b4 JMP EREXI 
41 03731 020155 lOA O.SCRHI ,SKP=MEM AllOCATED TO THIS TEST 
42 03732 101005 MOV O.O.SNR 
43 03733 0004bl J'lP EREXI 
44 03734 032141 lOA 2.@ALTBl 
45 03735 050447 STA 2.ER.C2 ,SAVE # lK'S AllOCATED 
4& 0373& 102400 SU8 0.0 
47 03737 040442 STA O.ER.CI :ClR COUNTER 
48 03740 00b\32 JSR @lMESS 
49 03741 00&302 TXT.4 
50 03742 024237 lOA I. REllO 
51 03743 124014 COM# 1.t.SZR ,SKP=NOT REllOCATED TEST 
52 03744 000404 J'lP .+4 
53 03745 00bl32 JSR @lMESS 
54 0374& 00b375 TXT.9 
55 03747 000403 JMP ERMPl 
56 03750 00&132 JSR @lMESS 
57 03751 00b413 TXT.A 
58 03752 020427 ERMPl: lOA O.ER.CI .PRINT PHYS PAGES 
59 03753 00&427 JSR @ER.K4 .AlSO IN MODULO IK 
&0 03754 000440 JMP EREXI 

~ '3 I~ 



') 

10073 N3MRT 
01 04013 001000 
02 04014 020230 
03 04015 024776 
04 0401& 123414 
05 04017 00444& 
0& 04020 103102 
07 04021 010770 
08 04022 020764 
09 04023 0247&4 
10 04024 0307&4, 
11 04025 0347&4 
12 0402& 001400 
13 
14 
15 
1& 
17 
18 

18& 
EREXI: lOA O.SWREG 

lOA I.EREXI-l 
ANO# 1.0.SZR 
JSR KEY6W 
AOOl O.O.SZC 
ISZ ER.S3 

ERXXT: lOA O.ER.SO 
lOA I.ER.SI 
lOA 2.ER.S2 
lOA 3.ER.S3 
JMP 0.3 

GET 186 
SKP=NOT ERROR WAIT 
WAIT FOR TTl INPUT 
CoO IS ERROR RELEASE 

,2ND OR FOllOWING CAllS PRINT 
,ACO 1 AND 2 - USED FOR TYPEOUT 
,EXPANSION BY INDIVI~UAL TESTS 

19 04027 040757 ERROE: STA O.ER.SO 
20 04030 044757 STA 1. ER. S I 
21 04.031 050757 STA 2.ER.S2 
22 04032 054757 STA 3.ER.S3 
23 04033 020230 lOA O.SWREG 
24 04034 101100 MOVl 0.0 
25 04035 103102 AOOl O.O.SZC ,CHECK 81T 2 TO SEE IF WANT PRINT 
26 0403& 000756 JMP EREX I 
27 04037 006070 JSR @lCRlF 
28 04040 024746 lOA I.ER.SO 
29 04041 006133 JSR iillPOCT 
30 04042 02474~ lOA I.ER.SI 
31 04.043 006133 JSR @lPOCT 
32 04044 024744 lOA I.ER.S2 
33 04045 006133 JSR @lPOCT 
34 0404& 000746 JMP EREXI 
35 
36 ,TEXT CAll AORS OF TEXT IS IN ACO 
37 ,CAll MUST ONLY BE MADE WHILE IN FIRST lEVEL TEST 
38 04047 040737 ERTXT: STA O.ER.SO 
39 04050 040411 STA O.ER.TP 
40 04051 044736 STA I. ER. 51 
41 04052 050736 STA 2.ER.S2 
42 04053 054736 STA 3.ER.S3 
43 04054 020230 lOA O.SWREG 
44 04055 101100 MOVl 0.0 
45 0405& 103102 AOOl O.O.SZC ,SKP IS OK TO TYPE 
46 04057 000743 JMP ERXXT ,EXIT TYPE DELETED 
47 04060 006132 JSR @lMESS 
48 04061 000000 ER.TP' 0 ,TEXT ADRS STORED HE·RE 
49 04062 000740 JMP ERXXT 
50 04063 000000 0 ,TO SAVE ACO 
51 04064 000003 3 ,FOR MASKO 

) 

10074 N3MRT 
01 04065 040427 
02 04066 054427 
03 04067 006132 
04 04070 007244 
05 04071 020153 
06 04072 101112 
07 04073 000406 
08 040H 063610 
09 04075 000774 
10 0407& 060610 
11 04077 103240 
12 04100 040153 
13 04101 034412 
14 04102 163400 
15 04103 034407 
16 04104 116414 
17 04105 000411 
18'0410& 102400 
19 04107 040153 
20 04110 020404 
21 04111 002404 
22 04112 000015 
23 04113 000177 
24 04114 000000 
25 04115 000000 
26 04116 006402 
27 04117 000752 
28 04120 001065 

KEY6W: 

KEYlP: 

TTOXS: 

KEY.O 
KEY.3 
KEY.C 

KY.CK: 

STA O.KEY.O 
STA 3.KEY.3 
JSR iillMESS 
KEY6T 
lOA O.lASTI 
MOVlO O.O.SZC 
JMP • +6 
SKPDN TT! 
JMP .-4 
OIAC O.TTI 
ADDOR 0.0 
STA O. lAST! 
lOA 3. TTOXS+I 
AND 3.0 
lOA 3.TTOXS 
SU8. Od.SZR 
JMP KEY.C 
SU8 0.0 
STA O.lAST! 
lOA O.KEY.O 
JMP iilKEY.3 
15 
177 
o 
o 
JSR iilKY.CK 
JMP KEYlP 
CKOOT 

) 

,TYPE WA IT MESS 
,GET TTl INPUTTED CHARACTER 
,WAIT FOR TYPE IN 

,ClR BIT 0 
.=177 FOR MASK 
,MASK OFF PARITY BIT 
.CK FOR SWREG REQUEST 



10075 N3r.1RT 
01 
02 
03 
04 
05 
06 
07 
08 
Oq 
10 04121 040665 
II 04122 044665 
12 04123 050665 
13 04124 054665 
14 04125 006132 
IS 04126 006351 
16 04127 024123 
17 04130 006133 
18 04131 030656 
Iq 04132 146500 
20 04133 125220 
21 04134 020654 
22 04135 107000 
23 04136 00&133 
24 04137 024&47 
25 04140 14&500 
2& 04141 125220 
27 04142 020&4& 
28 04143 107000 
2q 04144 00&133 
30 04145 002426 
31 
32 
33 
34 
35 0414& 040421 
36 04147 044421 
37 04150 050421 
38 04151 054421 
H 04152 00613'2 
40 04153 006367 
41 04154 024124 
42 04155 006133 
43 04156 024125 
44 04157 00&133 
45 041&0 02412& 
46 04161 00&133 
47 041&2 020405 
48 041&3 024405 
4q 041&4 030405 
SO 041&5 034405 
51 041&& 001400 
52 041&7 000000 
53 04170 000000 
54 04171 000000 
55 04172 000000 
5& 04173 004014 

,) 

,EPAoR - PRINT THE FOLLOWING ADDRESSES 
,PERTINENT TO THE CURRENT CALL 
,CACOl=AC3 AT THE LAST ERROR CALL OR TRAP PC 
,CACll=LOGICAL START OF PROGRAM CIN SCRATCHl 
,CAC2l=PHVSICAL START RESIDENT TEST 
,CST.LAl=LOGICAL START OF LAST LOOP 
,CST.LAl-CACll+CAC2l=START LOOP IN RESIDENT 
,CACOl-CACll+CAC2l"MAYBE"= ADRS OF ERROR 

EPAOR: STA O.ER.SO 
STA I.ER.SI 
STA 2.ER.S2 
STA 3.ER.S3 
JSR @LMESS 
TXT.7 
LOA I.ST.LA 
JSR @LPOCT 
LOA 2.ER.SI 
SU8L 2.1 
MOVZR I. I 
LOA 0.ER.S2 
ADD 0.1 
JSR @LPOCT 
LOA I.ER.SO 
SU8L 2.1 
MOVZR 1.1 
LOA 0.ER.S2 
ADD 0.1 
JSR @LPOCT 
JMP @EP.RT 

,PRINT HEADER 

,PRINT LOG. START OF LOOP 

,GET RIO OF CR' 
,PH'S STRT OF RESIDENT 
,CREATE PHYS STRT LOOP 

,CREATE PHYSICAL ERR ADRS 

,PRINT THE LAST THREE RAN~OM .·S GENERATED BY FRANG 
,THESE WERE IN ACO ACI AND AC2 RESPECTIVELY 
EPACS: STA O.EP.O 

EP.O: 
EP.II 
EP.2: 

STA I.EP.I 
SrA 2.EP.2 
STA 3.EP.3 
JSR iilLMESS 
TXT.8 
LOA I.RNACO 
JSR @LPOCT 
LOA I.RNACI 
JSR iilLPOCT 
LOA I.RNAC2 
JSR @LPDCT 
LOA O.EP.O 
LOA I.EP.I 
LOA 2.EP.2 
LOA 3.EP.3 
JMP 0.3 

EP.3: 0 
EP.RTI EREXI 

,~, 

10076 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
II 
12 
\3 

04174 
04175 
0417& 
04177 
04200 
04201 
04202 
04203 
04204 

000136 
000075 
004420 
000007 
020777 
123420 
034570 
163000 
004575 

14 04205 000433 
IS 
16 
17 
18 
Iq 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
H 
40 
41 
42 

04206 
04207 
04210 
04211 
04212 
04213 
04214 
04215 
04216 
04217 
04220 
04221 
04222 
04223 
04224 
04225 
0422& 
04227 
04230 
04231 
04232 
04233 
04234 
04235 
04236 
04237 
04240 

044214 
040213 
050215 
054216 
101200 
040217 
102620 
101400 
040152 
040220 
030221 
102400 
040220 
042753 
00647& 
020220 
100014 
000405 
034570 
175004 
060302 
025000 
176440 
054561 
176000 
054555 
054555 

:**.*.******************* ••• *.*.******.*** 
:OOT-OCTAL EDITOR , ••• __ ••.•. _ .•.....••. -•..••••• _--* .••• _ .. 
NU6: 13& 
N75: 75 
IMAPS: MAP.S 
NT: 7 
RUBOUT: LOA 

ANOZ 
LOA 
ADD 
JSR 

0.N7 
1.0 
3.N&0 
3.0 
SHIFT 

JMP OPRIN-I 

DDT: STA I;SAVI 
STA O.SAVO 
STA 2.SAV2 
STA 3.SAV3 
MOVR 0.0 
STA O.SAVCR 
SUBZR 0.0 
INC 0.0 
STA O.EACTV 
STA O.OP.EN 
LOA 2.LOPNL 

CLRWT: SUB 0.0 
STA O.OP.EN 
STA O.@IMAPS 

WAIT: JSR iilCR.LF 
LOA O.OP.EN 
COM# O.O.SZR 
JMP WAITX 
LOA 3.MAP.S 
MOV 3.3.SIR 
NIOP MAP 
LOA 1.0.2 

WAITX: SUBO 3.3 
STA 3.TEMP 
AOC 3.3 
STA 3.SIGN 
STA 3.STRAC2 

,ACO=LAST DIGIT TYPED 
,ECHO AND ERASE THE CHARACTER 
,BEING RUBBED OUT 

,SAVE THE ACCUMULATORS 

,SAVE THE CARR' 

,PREPARE TTI/TTO FLAG 

,ClR MAP SWITCH 
,TYPE CR.lF 

,SKP IS DON'T USE MAP 
,SINGLE REFE~ENCE 
,GET CONTENTS OF lOC 
,AC3=0 

,AC] = 117777 

\)-, 
". 



) i) ) 

100H N1MRT 10078 fHMRT 
01 04241 020151 OPRIN: lOA O.lASTl 01 04314 0000&7 N&1: &7 
02 04242 101112 MOVl' O.O.SIC ,SKP IS NO INPUT YET 02 04315 000040 N40: 40 
03 04243 000404 JMP .+4 03 0431& 000017 X17: 17 
04 04244 O&!&! 0 SKPON TTl ,ALSO CHECK DONE 04 04317 000705 JXwT: JMP WAIT 
05 04245 000774 JMP .-4 ,INCASE ION IS OFF 05 04320 000124 N124: 124 
0& 0424& 0&0&10 OIAC O. TTl ,GET CHAR IF DONE = 0& 04321 000101 NIOI: 101 
07 04247 034455 lOA' 3.NIH 07 04322 004537 CR.lF: CRln 
08 04250 1&1400 AND 3.0 ,REMOVE PARITY BIT 08 04321 000015 N15: 15 
09 04251 040153 STA O.lASTI ,SAVE CHAR FOR lATER 09 04324 000177 N177: 177 
10 04252 11&415 SUB. 0.3.SNR ,SKIP IF ACO IS NOT 177 10 04325 034&47 CH.R: lOA 3.NI3& 
II 04253 000725 JMP RUBOUT ,OTHERWISE GO TO RUB OUT II 0432& 11&405 SUB 0.3.SNR ,SKP IF NOT ;; 
12 04254 034440 lOA 3.N&7 ,AC3=&7 12 04327 000535 JMP NXTlOC ,OPEN PREVIOUS lOC 
13 04255 11&452 SUBO. 0.3.SIC ,IF THE ASCII VALUE IS HIGHER THAN 13 04330 004455 JSR TPCHR 
14 0425& 000404 JMP WHERE :&7 THEN GO TO "WHERE" 14 04331 034&44 lOA 3.N75 ,= 
15 04257 014573 lOA 3.N57 ,AC3 = 57 15 04332 11&405 SUB 0.3.SNR 
1& 042&0 1"1&442 SUBO 0.3.SZC ,SKIP IF ACO IS lESS THAN 57 1& 04333 002525 JMP iIQUAlS ,PRINT CURRENT ARGUMENT(ACII 
17 042& I 000423 JMP DIGIT ,OTHERWISE GO TO "DIGIT" 17 04334 034520 lOA 3.N121 ,AC3=121 
18 042&2 010532 WHERE: lSI SIGN ,SKIP IF THE PREVIOUS SIGN WAS 18 04335 1&2015 AOC. 3.0.SNR 
19 ,A -." 19 0433& 002520 JMP iilIRUN ,IF IT WAS A "R" THEN START THE 
20 042&3 124400 NEG 1.1 ,NEGATE IF IT WAS "." 20 ,USERS PROGRAM 
21 042&4 034532 lOA 3.TEMP 21 04337 11&005 AOC 0.3.SNR 
22 04265.1&7000 ADD 3.1 22 04340 002517 JMP iilIPHCO ,IF IT IS A "P" THEN PROCEED 
23 04266 044530 SlA I.TEMP ,STORE THE NEW. VALUE 23 04341 034140 lOA 3.MPSWT 
24 04267 0345&4 lOA 3.N12 24 04342 175005 MOV 3.3.SNR ,SKP IS CAN USE MAP 
25 04270 11&415 SUB. 0.3.SNR ,OON'T ECHO A lINE FEED 25 04343 000421 JMP NOMAP 
2& 04271 000521 JMP JPNXT 2& 04344 034511 lOA 3.N1I5 
27 04272 034424 lOA 3.X11 27 04345 11&415 SUB. 0.3.SNR ,SKP IS NOT AN "M" 
28 04273 11&415 SUB. 0.3.SNR ,CONTROL "0" ? 28 04346 0004&1 JMP MAPIT 
29 04274 000730 JMP WAIT 29 04347 034752 lOA 3.N101 
30 04275 034426 lOA 3.N15 30 04350 116405 SUB 0.3.SNR ,SKP IS NOT AN "A" 
31 04276 116415 SUB. 0.3.SNR ,CHECK FOR A OCR" 31 04351 0004&0 JMP MAP.A 
32 04217 000513 JMP JPNXT ,CLOSE THE OPEN LOCo 32 04352 175405 INC 3.3.SNR ,SKP IS NOT A "B" 
B 04300 034415 lOA 3.N40 33 04353 000457 JMP MAP.B 
34 0430 I 116432 SUBU 0.3.SIC ,SKP IF • 40 34 04354 034744 lOA 3.N124 
35 04302 000474 JMP WHAT ,.? 35 04355 \1&415 SUB. 0.3.SNR ,SKP IS NOT "T" 
3& 04303 000422 JMP CH.R 36 04356 000441 JMP MAP.T 
37 04304 010511 DIGIT: ISI STUC2 37 04357 175415 INC' 3.3.SNR rSKP IS NOT "U" 
38 04305 125121 MOVIl I.I.SKP 38 043&0 000444 JMP UNMAP 
]9 0430& 12&440 SUBO 1.1 ]9 043&1 034573 lOA 3.N105 ,IS IT AN "E" 
40 04307 125120 MOVIl 1.1 40 043&2 116415 SUB. 0.3.SNR ,SKP IS NOPE 
41 04310 125120 MOVIl 1.1 ,SHIFT ACI TO lEFT BY 3 PLACES 41 04363 00047& JMP MAP.E ,n WAS AN "E" 
42 04311 16&000 AOC 3.1 ,ACI=OCTAl WORD BEING INPUTEO BY 42 043&4 03446& NOMAP: lOA 3.N57 ,AC3 = 57 
43 ,THE OPERATOR 43 043&5 1&2405 SUB 3.0.SNR ,SKIP IF ACO IS NOT "/" 
44 04312 004473 JSR TPCHR ,ECHO EVERY CHARACTER 44 043&& 000514 JMP OPNlOC 
45 04313 000726 JMP OPRIN 45 043&7 145000 MOV 2.1 

4& 04370 101405 INC O.O.SNR ,SKIP IF IT IS NOT A"." 
41 04371 000&43 JMP WAITX 
48 04372 12&4&0 N&O: SUBC 1.1 ,ACI=O AND CARRY IS REESTOREO 
49 ,TO ITS PREVIOUS VALUE 
50 04373 115&44 INCOR 0.3.SIR ,SKIP IF IT WAS A "-" 
51 04374 1&1&&5 INCCR 3.0.SNR :SKIP IF IT WAS NOT A "+" 
52 04375 000642 JMP OPRIN-2 
53 0437& 020554 WHAT: lOA O.N77 ,BITS 8-15 OF ACO=77 
54 04377 00440& JSR TPCHR ,TYPE IT"?" 
55 04400 000&24 JMP WAIT 



10079 N3MRT 10080 N3MRT 
01 04401 125220 SHIFT: MOVZR 1.1 01 044&4 010220 NXTLOC: ISZ OP.EN 
02 04402 125220 MOVZR 1.1 02 044&5 000405 JMP NTOPN 'LOC WASN'T OPENED 03 04403 125221 MOVZR I. I. SKP 03 04466 020732 LOA O.MAP.S 
04 04404 020711 LOA 0.N40 ,PREPARE TO TYPE A SPACE 04 04467 101004 MOV O.O.SZR :SKP IF NOT TO USE MAP 05 04405 061111 TPCHR: DOAS O. no • TYPE ACO 05 04470 060302 NIOP MAP ,SINGLE REFERENCE 0& 0440& 063511 SKPBZ no ,WAIT FOR THE PRINTER 06 04471 045000 STA 1.0.2 ,RESTORE THE OPEN LOCATION 07 04407 000777 JMP • -I 07 04472 175232 NTOPN: MOVZR* 3d.SZC ,SKIP IF IT WAS NOT A ·CR" 08 04410 060211 NIOC no • CLR ONE FOR no 08 04473 000624 JMP JXWT 
09 04411 001400 JMP 0.3 ,RETURN TO CALLER 09 04474 145400 INC 201 .IF IT IS A LINE FEED THEN ADD 10 04412 000452 JPNXT: JMP NXTLOC 10 ,I TO AC2 II 04413 000000 TPRET: 0 II 04475 175004 MOV 3.3.SZR ,SKP WAS A " 12 04414 000000 SIGN: 0 12 04476 000403 JMP .+3 
13 04415 000000 STRAC2: 0 13 04477 16&000 ADC 3. I 
14 04416 000000 TEMP: 0 \4 04500 166000 ADC 3. I 
15 04417 000000 SUBRET: 0 15 04501 004436 JSR CRLFX .TYPE A CR. LF 16 04420 000000 MAP.S: 0 16 04502 152000 OPNLOC: ADC 2.2 .AC2 = 117177 17 04421 0045&2 MAP.T: JSR MPPRT ,PRINT MAP ENTRY TA8LES 17 04503 050220 STA 2.0P.EN ,STORE THE FLAG FOR OPEN LDC. 
18 04422 002401 JMP iil.+1 18 04504 151220 MOVZR 2.2 
19 04423 004221 CLRWT 19 04505 147400 AND 201 'NEGLECT ADDRESS BIT 0 
20 04424 176400 UNMAP: SUB 3.3 20 04506 044221 STA I.LOPNL ISAVE ADRS LAST OPEN;D 
21 04425 054773 STA 3.MAP.S ,SET SWITCH 21 04507 004410 JSR POCTX-I ,TYPE ACI 
22 04426 000671 JMP JXWT 'WAIT FOR OPERATOR INPUT 22 04510 034710 LOA 3.MAP.S 
23 04427 074402 MAPIT: DIA 3.MAP 23 04511 175004 MOV 3.3.SZR .SKP IS NOT TO USE MAP 
24 04430 000411 JMP MAPBB 24 04512 0&0302 NIOP MAP 
25 04431 126401 MAP.A: SUB 1.1. SKP 25 04513 025000 LOA 1,0.2 
2& 04432 126000 MAP.B: ADC 1.1 26 045\4 004404 JSR POCTX ,TYPE THE OPEN LOCATION 
27 04433 014402 DIA 3.2 :GET CURRENT STATUS 27 04515 002401 JMP iil.+1 
28 04434 020514 LOA 0.K40 .USER B BIT 28 04516 004225 WAIT+I IWAIT FOR THE OPERATOR INPUT 
29 04435 100000 COM 0.0 29 
30 04436 1\ 7400 AND 0.3 30 04517 131000 MOV 1.2 
31 04437 125004 MOV 101. SZR ,SKP=USER "An 31 04520 054677 POCTX: STA 3.SUBRET .SAVE THE RETURN ADDRESS 
32 04440 116000 ADC 0.3 ,OR IN BIT 10 32 04521 050674 STA 2.STRAC2 ,SAVE AC2 
33 04441 063477 MAPB8: SKPBN CPU ,SKP=ION 33 04522 131000 MOV 1.2 
34 04442 175041 MOVO 3.3.SKP 34 04523 12&621 SUBZR 100.SKP 'ACI=IOOOOO 
35 04443 060277 INTDS 35 04524 132401 SUB 1.2. SKP 
36 04444 075002 DOA 3.MAP 3& 04525 020725 LOA 0.N57 ,ACO=57 
37 04445 036001 LOA 3.iill 37 04526 101400 INC 0.0 
38 04446 175003 MOV 3.3.SNC .SKP IF INTRUPTS WEREN'T ON 38 04527 132453 FRMOGT: SUBO# 1.2.SNC ,IF AC2 IS LESS THAN ACI THEN 
39 04447 060177 INTEN 39 .GO TO PRINT THE DIGIT 
40 04450 176000 AOC 3.3 40 04530 000174 JMP .-4 
41 04451 000754 JMP UNMAP_I 41 
42 04452 000057 N57: 57 42 04531 004650 PRIDGTI JSR SHIFT 
43 04453 000012 N12: 12 43 04532 125004 MOV 1.t.SIR 
44 04454 000121 N121: 121 44 04533 000772 JMP FRMOGT-2 
45 04455 000115 N115: 115 45 04534 004650 JSR TPCHR-I ,TYPE SPACES 
46 04456 004555 IRUN: RUN 46 04535 030660 LOA 2.STRAC2 ,RESTORE AC2 
47 04457 004557 IPRCD: PRCO 47 0453& 002661 JMP iilSUBRET 
48 04460 004575 IQUALS: EQUALS 
49 04461 176000 MAP.E: ADC 3.3 
50 04462 054465 SrA 3.ENT.F 
51 04463 000736 JMP MAP.T 

"J i~ :~ 
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10081 N3MRT 10082 N3MRT 
01 04537 054&&0 CRLFX: STl 3.SUBRET ,SAV£ THE RETURN ADDRESS 01 :THIS SUBROUTINE PRINTS CONTENTS OF MAP TABLES 
02 04540 0.20413 LOA 0.X15 ,ACO=15 02 ,TWO OOT COMMANDS ACCESS THIS SUBROUTINE 
03 04541 004&44 JSR TPCHR ,TYPE A ·CR" 03 , E PRINT ENTRY 
04 04542 020711 LOA 0.N12 ,ACO=12 04 , T PRINT ALL ENTRIES 
05 04543 004&42 JSR TPCHR ,TYPE A LINE FEED 05 04603 054445 MPPRT: STA 3.MP.S3 
0& 04544 020405 LOA O.NIOO ,BITS 8-15 OF ACO=IOO 0& 04&04 006132 • JSR GlLMESS 
07 04545 004640 JSR TPCHR ,TYPE A "Gl" 07 04&05 004&&4 MPHT 
08 0454& 002&51 JMP iilSU8RET 08 04&0& 010741 ISZ ENT.F ,SKP="E" COMMAND 
09 04547 000000 ENT.F: 0 09 04&07 000407 JMP MP.LP-I 
10 04550 000040 K401 40 10 04&10 014737 OSZ ENT.F ,RESTORE FLG 
II 04551 000100 NIOO: 100 II 04611 01243& ISZ GlGP.KI ,NO SKP=ENTERED AODR. 
12 04552 000077 N77: 77 12 04&12 000402 JMP .+2 
13 04553 000015 XIS: 15 13 04&13 024447 LOA I.GP.S2 ,SAVED AC2 
14 04554 000105 N105: 105 14 04&14 030445 LOA 2.GP.7& 
15 15 04&15 133401 AND 1.2.SKP rAC2=AOORESS OF PAGE TO PRINT 
1& 04555 0&2&77 RUN: IORST 1& 04&1& 152400 SUB 2.2 
17 04556 04421& STA I. SAV3 17 04&17 145000 MP.LP: MOV 2.1 
18 04557 102400 PRCO: SUB 0.0 18 04&20 OO&ln JSR iilLPOCT ,PRINT LOGICAL PAGE. 
19 045&0 040152 STl O.EAeTV ,RESET TTYITTO FLAG 19 04621 141000 < MOV 2.0 
20 045&1 040&37 STl O.MAP.S 20 04622 0011427 JSR GPRMP ,PRINT USER-A ENTRY 
21 04562 020213 LOA O.SAVO 21 Oll&23 0204n LOA· 0.GP.B6 
22 045&3 024214 LOA I.SAVI 22 04624 143000 AOO 2.0 
23 045&4 030215 LOA 2.SAV2 23 04625 004424 JSR GPRfI!P :PRINT USER-B ENTRY 
24 045&5 03&407 LOA 3.iilEQUALS-1 24 0462& 102620 SUBZR 0.0 
25 045&& 177005 ADO 3.3.SNR ,SKP=TTY DELETED 25 04&27 143000 ADO 2.0 
2& 045&7 05&405 STA 3.ilEQUALS-1 ,CLEAR INTR WAIT 26 Oll&30 004421 JSR GPRMP ,PRINT DCH-A ENTRY 
27 04570 034217 LOA 3.SAVCR 27 04&31 02042& LOA O.GPBO& 
28 04571 175100 fl!OVL 3.3 28 04&32 143000 ADO 2.0 
29 04572 034216 LOA 3.SAV3 29 046n 0011416 JSR GPRMP ,PRINT OCH-B ENTRY 
30 04573 00221& JMP ilSAV3 'RETURN TO PGM 30 04&34 020424 LOA 0.GP.B5 
31 31 04635 113000 AOO 0.2 
32 32 0463& 151132 MOVZL# 2.2.SZC , NO SKP IS DONE ALL ENTRIES 
H H 04&37 000405 JMP fl!PRTN 
34 04574 014325 TT.00+2 ,TTY TEST WAIT SWITCH 34 04&40 050422 STA 2.GP.S2 
35 04575 04l1l105 EQUALS: STA 1 •• +5 35 04641 00&0·70 JSR GlPCRLF 
3& 0457& 004722 JSR pocn 3& 04642 010705 ISZ ENT.F 
37 04577 024403 LOA 1,.+3 37 04643 000754 JMP MP.LP ,CONTINUE WITH NEXT ENTRY 
38 04&00 002401 JMP iiI.+1 38 Oll644 102400 MPRTN: SUB 0.0 
H 0·4601 004234 WAITX H 04645 040702 STA o.ENT.F 
40 04&02 000000 0 40 04&46 002402 JMP ilMP.S3 

41 04647 004415 GP.KI: STRAC2 
42 04650 000000 MP.S3: 0 
43 04651 054412 GPRMP: STA 3.GP.S3 
44 04652 0&1003 OOA 0.3 
45 04653 0641103 OIA 1.3 :GET ENTRY 
4& 04&54 OO&ln JSR ilLPOCT ,PRINT IT 
47 04655 002406 JMP iilGP.S3 .,RETURN 
48 04&5& 001000 GP.B6: IB6 
49 04657 101000 GPB06. IBO+IB6 
50 04&60 002000 GP.B5' IB5 
51 046&1 076000 GP.76: 76000 
52 04&&2 000000 GP.S2: 0 
53 046&3 000000 GP.S3. 0 
54 04&&4 005215 MPTXT: .TXTE 1<15.<12.MAP ENTRY TA8LE<15.cI2'LOGICAL USER-A<II. 
55 04705 051525 USER-B<II.OCH-A<II'OCH-B<15'<12'1 



10083 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 

04720 
04721 
04722 
04723 
04724 
04725 
0472& 
04727 
04730 
04731 
04732 
04733 
04734 
04735 
0473& 
04737 
04140 
04741 
04742 
04743 
04744 
04745 

(-J 

054524 
0444&5 
0504&5 
010521 
031400 
0244&3 
021000 
125112 
123701 
123401 
151400 
124000 
004455 
000771 
000402 
004452 
02444& 
03044& 
0&3511 
000777 
0&0211 
002477 

rTELETYPE INTERRUPT PACKAGE 
rACI.AC2 SAVED 
r"MES?" PRINTS ASCII MESSAGES AS ~PECIFIEO BY ASSEMBLER 
r"CLF?" PRINTS A CARRIAGE RETURN 
r"POC?" PRINTS Cell IN OCTAL 
r·ZOC?" PRINTS cell IN OCTAL. LEADING ZEROS SUPPRESSED 
,·POE?" PRINTS cell IN DECIMAL. LEADING lEROS SUPPRESSED. 
rTHE ABOVE THREE ARE FOLLOWED BY A TAB UNLESS LOCATION PTB? IS 
rALTEREO IN WHICH CASE CONTENTS OF PTB? WILL BE PRINTED AFTER 
rTHE NUMBER. 
r"TIO?" ACCEPTS OCTAL. AND 
r"TIO?" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS 
rINTO ACI FROM THE TTl. LEADING NULLS. TABS. 
,AND SPACES ARE IGNORED. A 1& BIT UNSIGNED INTEGER IS 
,FORMED. THEN NEGATED IF A MINUS SIGN IS TYPED. 
,EXIT AT CALL+I IF INPUT ERROR WITH ACO~BAD CHARACTER. 
, eNOT A LEGAL DIGIT OR TERMINATING CHARACTERl 
rEXIT AT CALL+2 UPON TERMINATING CHARACTER 
, WITH ACO=O. O. 40. 12. 55 
r FOR NULL. TAB. SPACE. CARRIAGE RETURN. COMMA 
,THE ABOVE WAIT FOR TTO DONE. THEN CLEAR TTD. 
,"CHC?T" PRINTS ASCII CHARACTDR IN ceOlR, ceOlL MUST BE O. 
,EXITS CALL +2 IF ceOlR=O, SIMULATES TAB 
,"TYP?" PRINTS ceOlR. EXITS AT CALL+I. REPLACE "TYP?" WITH 
,INTERRUPT TYP? IF DESIRED. 
r"TPS?" PRINTS A SPACE AND EXITS AT CALL+I WITH ACO = 40 

MES?: STA 
STA 
STA 
ISZ 
LOA 
LOA 
LOA 
MDVL' 
ANOS 
AND 
INC 
COM 
JSR 
JMP 
JMP 

PLS?T' JSR 
PEX?TI LOA 

LOA 
SKPBZ 
JMP 
NIOC 
JMP 

3. MES?R 
I. PAC?! 
2.PAC?2 
MES?R 
2.0,3 
I. P3T?7 
0,0,2 
I.I.SZC 
I.O.SKP 
I.O.S~P 
2.2 
1.1 
CHcn 
MES1+& 
.+2 
CHcn 
I.PAC?I 
2.PAC?2 
TTO 
.-1 
TTO 
ilMES?R 

,PRINT A TEXT MESSAGE 

,ce2l POINTS TO MESSAGE 
,A 8 BIT MASK 
,ce2l=OATA WORD 

,ceOl=OATA CHARACTOR RIGHT 
'INC TO NEXT WORD 
,FLIP MASK 
,PRINT 
,ANOTHER 

,LAST 

/~ 
I ~ .. 

-' 

: .. / 

j 

10084 N3MRT 
01 0474& 102401 
02 04141 0205&3 
03 04150 050431 
04 04751 0305&5 
05 04752 000404 
0& 04153 050434 
07 04154 030572 
08 04755 102400 
09 0415& 0544&& 
10 04751 044421 
II 047&0 040425 
12 047&1 050401 
13 041&2 000000 
14 041&3 010771 
IS 041&4 020571 
1& 047&5 151005 
17 047&& 000751 
18 041&1 03441& 
19 04770 102400 
20 04111 14&452 
21 04712 000405 
22 04713 1411400 
23 04714 0345311 
24 04715 101400 
25 0471& 000773 
2& 04111 151235 
27 05000 034532 
28 05001 054404 
29 05002 11>3004 
30 05003 00440& 
31 05004 00015& 
32 
33 
34 
35 
311 
37 
38 
39 
40 
41 
42 
43 
44 
45 
411 
47 
48 
49 
SO 
51 

05005 
0500& 
05001 
05010 
05011 
05012 
05013 
05014 
05015 

0501& 
05011 
05020 
05021 
05022 
05023 
05024 
05025 

000000 
000000 
000000 
000311 
054432 
101315 
001401 
0344211 
11&415 

000403 
004540 
002423 
004535 
020417 
034415 
11>3404 
000714 

52 0502& 040413 
53 05021 002414 
54 

ZOC?: 
POC?: 

POE?: 

OEC?OCI 

OEO?T: 

OEC?P' 

ZSU?~I 
PAC?I: 
PAC?2: 
P3717 : 
CHC?TI 

CHA?3: 

SUB 
LOA 
SlA 
LOA 
JMP 
STA 
LOA 
SUB 
STA 
STA 
STA 
STA 
o 
ISZ 
LOA 
MOV 
JMP 
LOA 
SUB 
SUBO. 
JMP 
SU8 
LOA 
INC 
JMP 
MOVlR. 
LOA 
STA 
ADD 
JSR 
JMP 

o 
o 
o 
371 
STA 
MOVSI 
JMP 
LOA 
SUB. 

JMP 
JSR 
JMP 
JSR 
LOA 
LOA 
AND 
JMP 

STA 
JMP 

O.O.SKP 
O.PCf>?O 
2.PAC?2 
2.0CT?AB 
.+4 
2. PAC?2 
2.0EcnB 
0.0 
3.MES?R 
I. PAC?! 
O.lSU?P 
2 •• +1 

.-1 
O.PTB? 
2".2. SNR 
PLS?T 
3. ZSU?P 
0.0 
201.SZC 
OEC?P 
201 
3.PCII?0 
0.0 
OEO?T 
2.2.SNR 
3.PCII?0 
3.lSU?P 
3.0.SlR 
CHC?T 
OEC?OC 

3.CHR?T 
O.O.SNR 
1.3 
3. PC 111 
0.-3.SNR 

CHA?! 
TVP? 
OlCHR?T 
TPS? 
O.CHR?l 
3. PCT? 
3. O. SZR 
CHA?] 

O. CHR?Z 
OlCHR?T 

,PRINT cell IN OCTAL 

,PRINT cell IN DECIMAL 

rBDTH ENTRYS PRINT NUMBER 

,THEN TAB TO NEXT POSITION 

,A"LOA 2.TABLE" INSTRUCTION 

rIF TABLE ENTRY_O 
,EXIT WITH A SPACE/TAB 
rlEROS SUPPRESS STUF 

,FORM THE DIGIT 

rCeOl=OIGIT 
,MAKE ASCII 
rPRINT 
,GET NEXT DIGIT 

rPRINT CeOl RIGHT 
rRETURN +2 IF NULL 

rAC3 = 11 
rSKIP IF A TAB IS NOT TO 
rBE SIMULATED 

,PRINT IT 
rEXIT 
rPRINT A SPACE 

rAC3 = 

rSIMULATE A TABE WITH I 
rTO 7 SPACES 

(~ 
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10085 N3MRT 10086 N3MRT 
01 05030 054414 ClF?' STA 3.MES?R ,SAVE RE,TURN 01 05114 024420 TIN?: lOA 1. TIN?1 
02 05031 044755 STA I.PAC?I 02 05115 107022 ADDZ O,t,SZC .SKIP IF NOT A DIGIT 
03 05032 050755 STA 2,PAC?2 03 0511 6 146513 SUBl# 2.1.SNC .SKIP IF DIGIT 
04 05033 02040,4 lOA 0.XJI,5 04 05117 000731 JMP TIR? 
OS 05034 004755 JSR CHc?T ,PRINT CARRIAGE AND IF 05 05120 010665 ISZ ZSU?P .OUT OF lEADING SPACE3 

0& 05035 0,20515 lOA 0.PC1?2 0& 0,5121 020&65 lOA O.PAC?I 
07 0503& 00070,1 JMP PlS?T 01 05122 101120 MOVZl 0.0 
08 08 05P3 115120 MOVZl 003 
Oq 05037 000015 XJI5: 15 0'1 05i,24 li5120' MOVZl 3.3 
10 05040 000007 PC7?: 7 10 05125 137000 ADD 1.3 .8 OLD PAC?I'S • NEW DIGIT 

11 05041 000000 CHR?1 0 11 051;'& 145220 MOVZR 2.1 
12 05042 000011 PC1?1 11 12 05127 125232 MOVZR# 1,i,SZC .SKIP IF OCTAL MODE 

13 05043 000000 CHR?T 0 13 05130 1170'00 ADD 0.3 .ADD 2 OLD PAC?I'S 
14 05044 000000 MES?R 0 14 05131 000737 JMP TIW? 
15 05045 020505 TIC?: LOA 0.PC!?2 15 05132 OOOObO PC6?D: &0 
16 0504& 004511 JSR TYP? 1& 05133 000040 PC4?0: 40 
17 05041 010775 TIX?: lSI MES?R 17' 05134 177720 TIN?I. -60 
18 05050 02473& TIR?: LOA 1. PAC?1 18 05135 000055 TIN?2. 55 
Iq 05051 034f34 LOA 3.ISU?P I~ 05136 030555 OCT?AB: lOA 2 •• +1+.-0EC?OC 
20 05052 175102 MOVL 3.3.SIC 20 05137 100000 100000 
21 05053 124400 NEG 1.1 21 05140 010000 10000 
22 05054 000b65 JMP PEX?T+l 22 05141 001000 lPOO 
2,3 23 051G2 000100 cro?o: 100 
24 05055 102121 TIO?: ADCIl O.O.SKP .OCTAL ENTRY 24 05·143 000010 10 
25 0505& 102440 TID? SUBO 0.0 .DECIMAl ENTRY 25 05144 000001 1 
26 05057 0547&5 STA 3.MES?R 2& 05145 000000 0 
27 05060 050727 STA 2.PAC?2 .AC2 IS SAVED 27 0514& 0305&5 DEC?Te: LOA 2 •• +I+.-DEC?OC 

28 050&1 030471 LOA 2.PC1?2 28 000012 .RDX 10 
2q 05062 113000 AOD 0.2 2q 05147 023420 10000 

30 050&3 102440 SUBO 0.0, 30 05150 001750 1,000 
31 0506,4 040721 STA O.ISU?P 'MINUS SIGN AND LEADING SPACES 31 05151 000144 100 

32 .FlA!> 32 05152 000012 PClt2: 10 
33 OSOb~ 03~720 TIS?I LOA 3.ISU?P 33 05153 000001 1 
34 050 .. 1'75004 MOV 3,.3.SZR 34 05154 000000 0' 

35 05067 0007&0 JMP TIO 35 000010 .RDX 
36 05070 054716 TIW?: STA 3.PACII 3& 
3.7 05071 063610 SKPDN TTl 37 05155 000011 PTS?: 11 
38 05072 000777 JMP ." 1 38 
3q 05073 060610 DIAC O. TTl 
40 05074 004.115 J,SR CHcn 
41 05075 03443& lOA 3.PC410 
42 0507,6 116414 SUB. Q,3.SIR 
43 05077 101015 MQV. O,O,.SNR 
44 05100 0007&5 JMP TIS? ,SPACE. TAB. ~. ~ULL 
45 05101 024434 lOA I.TIN?2 
46 05102 IOb015 ADC# Od.SNR ,COMMA 
47 05103 000144 JMP TI X? .OR 
48 05104 106424 SUBZ Od.SZR .MINUS 
4q 05105 000405 JMP TIM? :IF NEITHER THEN GO TO TIM? 
SO 05106 034&77 LOA 3.ZSU?P 
51 05107 177200 ADOR 3.3 ,COMPLEMENT SIGN 
52 05110 054&75 STA 3.ZSU?P 
53 05111 0007&0 JMP TIW?+I 
54 05112 13&415 TIM?: SUS# 1.3.SNR .15 IT A CARRIAGE RETURN? 

55 05113 000732 JMP TIC? ,IF CR THEN GO TO TIC? 



10087 N3MRT 
01 0515& 020755 TPS?: 
02 05157 0544&1 TYP?: 
03 051&0 03445& 
04 051&1 175004 
05 051&2 034230 
0& 051&3 04045& 
07 051&4 020457 
08 051&5 1&3404 
O~ 051&& 020454 
10 051&7 040152 
11 0511-0 177100 
12 05171 175112 
13 05172 00041& 
14 05173 17&&20 
IS 05174 111000 
1& 05H5 020444 
17 0517& 0&3511 TPT?Y, 
18 05.177 000777 
I~ 05200 000401 
20 05201 063511 
21 05202 000774 
22 05203 054152 
23 05204 0&1111 
24 05205 063511 
25 0520& 000777 
2& 05207 0&0211 
21 05210 020431 PLP?T: 
28 05211 034424 
29 05212 1&3400 
30 05213 034152 
31 05214 177123 
32 05215 000405 
33 0521& 0&1117 
34 05217 063517 
35 05220 000777 
36 05221 060217 
37 05222 176400 TPR?T. 
38 .05223 054152 
39 05224 034411 
40 05225 116043 
41 0522& 034705 
42 05227 162432 
43 05230 010~11 
44 05231 034406 
45 05Z32 11&445 
46 05233 054&0& 
47 05234 002404 
48 05235 000177 PI7?7: 
49 05236 177777 INT?: 
50 05237 000015 PCI?5: 
51 05240 000000 TYP?RI 
52 05241 000000 P.MSO: 
53 05242 040000 P.MBI: 
54 05243 002000 P.MB5: 

J 

LOA 0.PC4?0 
STA 3.TYP?R 
LOA 3.INT? 
MOV 3.3.SZR 
LOA 3.SWREG 
STA O.P.MSO 
LOA 0.P.MB5 
AND 3.0.SZR 
LOA O.P.MBI 
STA O.EACTV 
AoOL 3.3 
MOVL_ 3.3.SIC 
JMP PLP?T 
SUBZR 3.3 
ADD 0.3 
LOA O.P.MSO 
SKPBZ TTO 
JMP • ~ I 
JMP .+1 
SKPBZ no 
JMP .-4 
STA 3.EACTV 
OOAS O.TTO 
SKPBZ TTO 
JMP .-1 
NIOC TTO 
LOA O.P.MSO 
LOA 3.PI7?7 
ANO 3.0 
LOA 3.EACTV 
AOOZL 3.3.SNC 
JMP TPR?T 
OOAS O.LPT 
SKPBZ LPT 
JMP .-1 
NIOC LPT 
SUB 3.3 
STA 3.EACTV 
LOA 3.PI7?7 
AOCO 0.3.SNC 
LOA 3.PC4?0 
SUBZ# 3.0.SZC 
ISZ CHR?Z 
LOA 3 •. PCI?5 
SUBO 0.3.SNR 
STA 3.CHR?Z 
JMP iilTYP?R 

.177 
-1 
15 
o 
a 
181 
IB5 

:PREPARE TO PRINT A SPACE 
,TYPE THE RIGHT BYTE OF ACO 
IIF IT IS HERE DUE TO SWPAK 
ITTO OUTPUTS WILL BE ENABLED. 
IREAO THE SWITCHES 
ISAVE ACO 

IBIT 5 OF SWREG SET? 

ISET UP EACTV FOR LPT 

,SKIP IF TYPEOUTS ARE NOT 
ISUPPRESSEO 
IBIT 0=1 

,GET SAVEO CHARACTER 

ISET UP EACTV 
10UTPUT TO lTO 

IGET CHARACTER 

IREMOVE PARITY BIT FOR LPT 

ISKP IS WANT LPT OUTPUT 
IFORGET LPT 
,OUTPUT THE CHARACTER TO LPT 
UIA IT FOR LPT 

ICLEAR EACTV SWITCH 

ISKIP IF IT WAS A RUBOUT 
IAC3 = 40 
ISKIP FOR NON PRINTING 
ICHARACTERS 
,AC3 = IS 
,SKIP IF IT WAS NOT A OCR" 
ICLEAR HORl POS 

_J-t 
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10088 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

05244 
05245 
0524& 
05247 
05250 
05251 
05252 
05253 
05254 

_000\3& 
000104 
000122 
000033 
000000 
000202 
000000 
005155 
000115 

ITHIS PACKAGE IS USEO TO CHANGE THE SETTINGS OF LOCATION 
'"SWREG" OF PAGE O. THE PROGRAM CONTROL SHOULO ENTER "INP?" 
,WITH AC3 HAVING THE RETURN AOORESS. THE CHARACTER INPUTEO 
18Y THE OPERATOR IS ECHOEO AFTER A OCR". IF THE COMMANO IS 
'NOT A LEGAL ONE THEN THE CONTROL IS RETURNEO WITHOUT DOING 
IANY THING. OTHERWISE ONE OF THE FOLLOWING COMMANOS IS 
,EXECUTED: 
,KEYS 1-9 ANO A-F ARE USEO TO COMPLEMENT THE CURRENT VALUE 
,OF BITS 1~15 OF "SWREG". IF ONE OF THESE KEYS IS HIT THE 
ICORRESPONOING BIT OF "SWREG a IS COMPLEMENTED AND THE CONTROL 
lIS RETURNED TO THE STATE PROGRAM HAD BEFORE HITTING THE KEY 
ITYPING OF A "0" WILL LOCK THE PROGRAM IN A SWITCH MOOIFICATION 
,MODE IN WHICH CASE MORE THAN ONE BITS CAN BE CHANGED BEFORE 
ITHE CONTROL IS ALLOWEO TO RETURN TO THE MAIN PROGRAM. HITTING 
,THE OCR" KEY WILL UNLOCK THE PROGRAM FROM THIS MOOE. 
"~O" THIS COMMAND GIVEN AT ANY TIME WILL RESET THE ·S~REG" 
ITO DEFAULT MODE (ALL ZEROS) AND RESTART THE PROGRAM AT AOO. 
'STOREO IN LOCATION "INS?" 
I"~R" THIS COMMANNO GIVEN AT ANY TIME WILL RESTART THE PROG. 
'AT AODRESS STOREO IN LOCATION "INS?" 
,"M" THIS COMMANO GIVEN AT ANY TIME WILL PRINT THE CURRENT 
,OPERATING MODES. 
IBEFORE THE CONTROL IS RETURNED TO THE MAIN PROGRAM BIT 0 WILL 
IBE SET IF ANY OF THE OTHER BITS OF ·SWREG" IS SET. OTHERWISE 
,IT WILL BE CLEAREO 

ITHIS PACKAGE EXITS WITH C(AC3) = CHARACTER TYPED IN (PARITY 
,STRIPPEO). 

INI13& 
INI?04 
IN1?22 
INC?33 
INL?K: 
INS?: 
SVP?TBI 
IPTB?I 
INII51 

13& 
104 
122 
33 
o 
STRT2 
o 
PTB? 
115 

\,J 



r 
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10089 ~3MRT 10090 N3MRT 
01 05255 054454 INP?: STA 3.INR?T ,SAVE THE RETURN ADDRESS 01 05337 126400 INM?: SUB 1.1 
02 05256 0,40454 SrA O.INS?O ,SAVE ACO 02 05340 036713 lOA 3.iilIPTB? 
03 05257 044454 STA I.INS?I ,ACI 03 05341 054711 SrA 3.SVP?TB ,SAVE PTB? 
04 05260 050454 SrA 2.INS?2 ,AND AC2 04 05342 034461 lOA 3.PC.40 ,PREPARE TO PRINT A SPACE 
OS 05261 175200 MOVR 3.3 , OS ,AFTER EACH NUMBER 
06 05262 054454 STA 3.INS?C ,SAVE CARRY 06 05343 056710 SrA 3.iilIPTB? 
07 052&3 176400 SUB 3.3 07 05344 006127 JSR iilIClF? ,TYPE A OCR" AND "IF" 
08 05264 054752 SrA 3.INT? 08 05345 006130 JSR iilIPOE? ,PRINT THE CONTENTS OF ACI 
09 05265 040763 SrA O.INl?K ,"INl?K" IS NOT -I 09 05341, 034604 lOA 3.PC112 ,AC3 = 12 
10 0526& 020153 INO?: lOA O.lASTl ,READ THE INPUT 10 05347 125400 INC 1.1 
II 05267 034746 lOA 3.PI717 ,AC3 = 177 II 05350 166452 SUBO# 3.I.SlC ,SKIP IF ACI IS GREATER OR EQUAL 
12 05270 163400 AND 3.0 ,GET RIP OF THE PAR1TY BIT 12 ,TO AC3 
13 05271 024746 lOA I.PCI?5 ,ACI = 15 13 05351 006450 'JSR iilITPS? ,TYPE A SPACE 
14 05272 10&415 SUB# O.1.SNR ,SKIP IF THE CHARACTER TYPED 14 05352 101220 MOVlR 0.0 .,ACO = 20 
IS ,WAS NOT OCR" IS 05353 122414 SUB# 1.0.SlR ,SKIP AFTER TYPING # 15 
16 05273 000552 JMP INR? 16 05354 000771 JMP INM?+6 
17 05274 040441 STA O. INS?] ,SAVE CHARACTER 17 05355 006127 JSR iilIClF? 
IB 05275 024&45 lOA I.CIO?O ,ACI = 100 18 05356 030230 lOA 2.SWREG 
19 0527& 034654 lOA 3.PC',?2 ,AC3 = 12 19 05357 151140 MOVOl 2.2 ,AC2 HAD SWITCH SETTINGS 
20 05277 116414 SUB# 0.3.SlR ,SKIP IF IT IS A lINE FEED 20 05360 126560 SUBel 1.1 ,BRING THE CARRY BIT IN ACI 
21 05300 034747 lOA 3.INC?33 ,AC3 = 33 21 053&1 006131 JSR iilIZOC? ,TYPE THE CONTENTS OF ACI 
22 05301 162452 SUBO# 3.0.SIC ,SKIP IF ACO IS EQUAL OR MORE 22 053&2 006437 JSR iilllPS? ,TYPE A SPACE 
23 ,THAN AC3 23 05363 151124 MOVZl 2.2.SIR ,SKIP AFTER TYPING All THE 16 

24 05302 000522 JMP INS? 24 ,BITS 
25 05303 004654 INI?: JSR TYP? ,ECHO THE CHARACTER 25 05364 000774 JMP .-4 
26 05304 034750 lOA 3.IN1I5 26 05365 006127 JSR iilIClF? 
27 05305 116405 SUB 0.3.SNR ,CK FOR "M" 27 053&6 034664 lOA 3.SVP?TB 
28 05306 000431 JMP HolM? 28 05367 056664 STA 3.iilIPTB? ,RESTORE PTB? 
29 05307 034623 lOA 3.PC6?0 ,AC3 = 60 29 05370 000410 JMP IN4? 
30 05310 152620 SUBlR 2,2 ,AC2 = 100000 30 
31 05311 11&405 SUB 0.3iSNR ,SKIP IF THE DIGIT TYPED WAS 31 05371 176000 IN3?: ADC 3.3 ,AC3 = -I 
32 ,NOT 0 32 05312 054656 STA 3.INl?K .lOCK IN SWITCH INPUT MODE 

33 05312 000457 JMP IN3? 33 05373 024230 lOA I.SWREG ,READ THE CURRRENT VALUE OF 

34 05311 010735 lSI INl?K ,IN SWREG lOOP? 34 ,"SWREG" 

35 05314 000465 JMP IN4?+1 ,NOPE-DON'T SET SWREG BITS 35 05374 133414 AND. 1.2.SIR ,TAKE XOR OF ACI AND AC2 

36 05315 014733 DSl INl?K ,RESTORE lOOP FlG 36 05375 146401 SUB 2.1.SKP 
37 37 05376 147000 ADD 2.1 
38 05316 151221 IN2?: MOVlR 2.2.SKP ,SHIFT AC2 TO RIGHT 38 05377 044230 SrA I.SWREG ,SAVE THE NEW VALUE OF "SWRES" 

39 05317 126520 SUBll 1.1 ,ACI = I 39 05400 010650 IN4?: lSI INl?K ,SKIP IF THE PROGRAM IS LOCKED 

40 05320 175405 INC 3.3.SNR 40 ,IN SWITCH INPUT MODE 

41 05321 000452 JMP IN3?+2 41 05401 000444 JMP INR? 
42 05322 147415 AND. 2.I.SNR ,STAY IN lOOP UNTIL All BITS 42 05402 014646 OSl INl?K ,NEVER SKIP 

43 ,OF SWREG ARE CHECKED 43 05403 102520 SUBll 0.0 

44 05323 000773 JMP IN2? 44 05404 024152 lOA I.EACTV ,SAVE EACTV 

45 05324 106400 SUB 0.1 ,WHEN THE CONTROL COMES HERE 45 05405 040152 STA O.EACTV ,SET TTl ACTIVE BIT 

46 ,FOR THE FIRST TIME ACI = 100 46 05406 020153 lOA O. lASTI ,WHILE TTl ACTIVE IS SET 

47 05325 135000 MOV 1.3 47 05407 101102 MOVl O.O.SIC ,TTl INTR HANDlR WON'T SET SWREG BITS 

48 05326 151225 MOVlR 2.2.SNR 48 05410 000405 JMP .+5 

49 05327 000451 JMP IN4? 49 05411 063&1 0 SKPDN TTl ,WAIT FOR OPERATOR INPUT 

50 05330 000767 JMP IN2?+1 50 05412 000774 JMP .-4 
51 05331 000000 INR?T 0 51 05413 060&1 0 OlAC O.TTI 
52 05332 000000 INS?O 0 52 05414 000402 JMP .+2 

53 05333 000000 INS?I 0 53 05415 101220 MOVlR 0.0 

54 05334 000000 INS?2 0 54 0541& 040153 STA O. lASTI 

55 05335 000000 INS?3 0 55 05417 044152 SrA I. EACTV ,RESTORE EACTV 

56 05336 000000 INS?C 0 56 05420 000647 JMP INO?+I 
57 05421 005156 ITPS?: TPS? 
58 05422 005151 ITYP?: TVP? 
59 05423 000040 PC.40: 40 



10091 N3MRT 
10092 N3MRT 01 05424 107000 INS?: ADD 001 ,ACI = 100+ ASCII VALUE OF 01 ,LINTR - ~INKER INTERRUPT HANOLER 02 ,CONTROL CHARACTER 02 ,SAVES AC'S CARRY MSKO (0) AND USERMDDE 03 05425 020&17 LOA O.INI?!& ,ACO = 13& 03 ,STATUS ON A HARDWARE STACK. 04 0542& 00&774 JSR iilITYP? ,TYPE " 04 ,THEREBY MAKING INTERRUPT PROCESSING 05 05427 121000 MoV 1.0 05 ,RE-ENTRANT 0& 05430 00&772 JSR iilITYP? ,ECHO CHARACTER 0& ,DEVICE INTERRUPT ADDRESS AND MSKO HAVE 07 05431 034433 LOA 3.IN?17 07 ,BEEN ENTERED BY EACH DEVICE TEST 08 05432 11&40'5 SUB 0.3.SNR ,CK FOR CNTL ·0' 08 ,PREVIOUSLY PERFORMING THE APPROPRIATE 09 05433 00&427 JSR iilINOOT 09 'NUMBER OF "EINTS" ENTER INTERRUPT SERVICE 10 05434 034&12 LOA 3.INI?22 ,AC3 ~ 122 10 'CALLS TO FILL THE APPROPRIATE OEV TABLES II 05435 11&405 SUB 0.3.SNR ,SKIP IF IT IS NOT "R II 12 0543& 000405 JMP IN&? 12 054&5 0&3777 LINTR' SKPDI CPU ,POWER FAIL? 13 05437 034&'0& LOA 3.INI?04 ,AC3 = 104 13 054&& 002134 JMP ilPFAIL 14 05440 11&404 SUB 0.3.SIR ,SKIP IF IT WAS A "0 14 054&7 075401 PSH 3 ,SAVE AC3 15 05441 000737 'JMP IN4? 15 05470 071401 PSH 2 ,AC2 1& 05442 054230 STA 3.SWREG ,SET SWITCHHES TO DEFAULT 1& 05471 0&5401 PSH I ,ACI 17 ,MODE 11 05472 0&1401 PSH 0 'ACO 18 05443 034&0& IN&?' LOA 3.INS? ,AC3 = ADDRESS OF THE LOCATION \8 05473 020000 LOA 0.0 19 ,WHERE THE PROGRAM WILL START 19 05474 0404&7 STA O.LOC.O 20 05404 054&&5 STA 3.INR?T 20 05475 101102 MOVL O.O.SIC ,CARRY 21 05445 01241& INR?' In ilIINT? 21 0547& 01>3077 HALT ,BIT 0 OF 0=11 22 0544& 030230 LOA 2.SWREG 22 05477 0&1401 PSH 0 ,PC*2+CRY IN BIT 15 23 05407 17&220 ADCIR 3.3 : AC3 = 77777 23 05500 0204&2 LOA O.ILLSC ,SET UP ILLEGAL SUPER. 24 05450 173404 AND 3.2.SIR ,SKIP IF THE ,SWITCHES ARE SET 24 05501 040000 STA 0.0 ,CALL IN LOC O. 25 ,TO ALL IERO'S 25 05502 02045& LOA O.MSKRG 2& 05451 172000 AoC 3.2 2& 05503 0&1401 PSH 0 ,SAVE OLD MSKO 27 05452 050230 STA 2.SWREG 27 05504 020140 LOA O.MPSWT 28 05453 020&&3 LOA O.INS?C ,RESTORE CAIIRY 28 05505 101005 MOV O.O.SNR ,SKIP IS USE MAP 29 05454 101100 MOVL 0.0 29 0550& 000401> JMP .+& ,IGNORE MAP 30 05455 020&55 LOA O.INS?O 30 05507 0&0402 DIA 0.2 'GET STATUS 3! 0545& 024&55 LOA I.INS?I 31 05510 0&1401 PSH 0 ,PUT ON STACK 32 05457 030&55 LOA 2.INS?2 ,RESTORE THE ACCUMULATORS 32 05511 101120 MOVIL 0.0 HURN BIT 0 OFF 33 054&0 0341>55 LOA 3.INS?3 ,RETURN WITH'C(AC3)=CHAR INPUT 33 05512 101220 MOVIR 0.0 , 

34 054&1 002&50 JMP ilINR?T ,RETURN 34 05513 0&1002 DoA 0.2 ,WRITE IT TO STATUS 35 054&2 00420& INOoT' OoT 35 05514 022001 LOA O.ill ,DEFER TO LOAD STATUS REG. 3& 054&3 00523& lINT?: INT? 3& 05515 030537 LOA 2.LK300 37 054&4 000117 IN?17' 117 37 0551& 034441 LOA 3.LMSKS 
38 05517 0&1477 INTA 0 
]q 05520 113000 ADD 0.2 
40 05521 117000 AOo 0.3 
41 055U 025400 LOA 1.0.3 
42 05523 035000 LOA 3.0.2 
:il3 05524 044434 STA I. MSKRG 
4" 05525 030434 ,LOA 2.K4 
45 '0552& 112415 SUB* 0.2.SNR ,WAS IT A oEV *4 INTR? 
4& 05527 001400 JMP 0.3 ,YEP. SERVICE IT 
47 05530 101005 MoV O.O.SNR ,SKP DOB IF TESTER 
48 05531 005400 JSR 0.3 ,GO DIRECT 
q9 05532 0&&077 MSKo I 
50 05533 0&0117 INTEN 
51 05534 005400 JSR 0.3 ,GO TO INTR SERV 

~ ,~ i~ 
~ 
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10093 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 

05535 
05536 
05537 
05540 
05541 
05542 
05543 
05544 
05545 
05546 
05547 
05550 
05551 
05552 
05553 
05554 
05555 
05556 
05557 
05560 
05561 
05562 
05563 

055&4 
055&5 
055&6 
05567 
05570 
05571 
05572 
05573 

060277 
020140 
101005 
000403 
0&1&01 
061002 
065601 
044414 
066077 
061601 
101220 
040413 
0&1 60 1 
0&5&01 
071601 
075601 
0&0177 
002405 
000000 
000000 
000004 
177770 
000000 

054410 
034467 
117000 
051400 
0341&7 
117000 
045400 
002401 

,LINTD - LINKER INTERRUPT DISMISS 
,RETURN ADDRESS WAS GIVEN TO DEVICE 
,SERVICE ROUTINES VIA THE JSR 03 

UNTO: 

LMSKS: 
MSKRG: 
K4: 4 

INTDS 
LOA O.MPSWT 
MOV O.O.SNR 
JMP .+3 

'SKIP IS USE MAP 

POP 0 :RETRIEVE STATUS OFF STACK 
OOA 0.2 ,WRITE IT 
POP I ,RETRIEVE MASK 
STA I.MSKRG 
MSKO I 
POP 0 'GET CRY+2*PC 
MOVZR 0.0 ,RESTORE CRY 
STA O.LOC.O 
POP 0 
POP 1 
POP 2 
POP 3 
INTEN 
JMP iilLOC.O 

o 
,GETS TO LOGICAL 0 

o 

ILLSC: 177770 
LOC.O: 0 
,EINTP. - ENTER INTERRUPT SERVICE PARAMETERS 
,IACOI=DEV* JSR aEINTS 
IIACII=MSKO 
,IAC21=ADDRESS OF DEV INTR SERV 

EINTP: STA 
LOA 
ADO 
STA 
LOA 
ADD 
SlA 
JMP 

3.EI.S3 
3.LK300 
0.3 
2.0.3 
3.LMSKS 
0.3 
1. O. 3 
aEI.S3 

42 05574 000000 EI.S3: 

) 

10094 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
H 
40 
41 

05575 
0557& 
05577 
05600 
05&01 
05602 
05603 
05&04 
05&05 
051>06 
05&07 
05610 
05611 
05612 
05&13 
056\4 
05615 
0561& 
05&\.7 
05620 
05621 
05622 
05623 
05&24 
05&25 
05&2& 
051>27 
05630 
051>31 
05632 
05&33 
05634 
05&35 
05636 
05&37 
051>40 
05641 

020470 
030456 
041000 
15\400 
145300 
125224 
000774 
071001 
070001 
052450 
145220 
131220 
022444 
113000 
052442 
125220 
102000 
041000 
113000 
107004 
000775 
151400 
050734 
020427 
040001 
102400 
040731 
042427 
020427 
040003 
024117 
125005 
000405 
020423 
040304 
060204 
0&0104 

:LCINT - INITIALIZE INTERRUPT SERVICE TABLES 
,VECTOR ADDRESSES ARE SET TO ILLEGAL INT 
,AND MSKO'S ARE SET TO -I 
,LSTKP IS SET TO START I AFTER MSKO'S 
LCINT: LOA O.LILLI 

LOA 2.LK300 
SlA 0.0.2 
INC 2.2 
MOVS 2.1 
MOVZR I.I.SZR 
JMP LCINT+2 

,FILL SERVICE 
,VECTORS WITH 
,AORS ILLEGAL INTR 

MTSP 2 ,STACK POINTER TO 400 
MTFP 2 ,FRAME POINTER TO 400 
STA 2.iilLC.KI+1 
MOVZR 2.1 
MOVZR 1.2 
LOA O.iilLC.KI 
ADO 0.2 
STA 2.iilLC.KI 
MOVZR 1.1 
ADC 0.0 
SlA 0.0.2 
ADD 0.2 
ADD O.t.SZR 
JMP .-3 
INC 2.2 
STA 2.LMSKS 
LOA 0.LC.K2 
STA 0.1 
SUB 0.0 
STA O.MSKRG 
STA 0.iilLC.KI+2 
LOA 0.LC.KI+3 
STA 0.3 
LOA I.PRFLG 
MOV 1.1. SNR 
JMP .+5 
l.OA 0.LC.K7 
STA O. 300+PRTY 
NIOC PRTY 
NIOS PRTY 

,AC2=100.ACI=200 
,RESERVE 100 WORDS 
,ABOVE MEM ALLOC. TBLS 
:100 FOR MSKO 
,AC1=100 

,STRT INT MSK ~O 

,INIT FOR STACK INTA'S 
:PARITY EXIST? 
,8KP IS HAVE PARITY 
,NO PARITY 
,ADDR OF PARITY HANDLER 
,PLACE IN TABLE 
,CLR ANY PREVIOUS ERRS 
,INIT PARITY INTR 

) 



10095 N3MRT 1009b N3MRT 
01 05b~2 020~20 lOA O.lC.KS ,ADDR OF TTl INTR HANDLER 01 05bb5 005b6b LILLI. LIlLI+l 
02 05b~3 0~0310 STA 0.300+TTI :PUT IN INTR T8l 02 05bbb O~OI~b STA O.UDEVI 
03 05b44 020411 lOA 0.lC.K9 'ADDR OF TTO INTR HANDLER 03 05&b7 024402 lOA I •• +2 
O~ 05b~5 0~0311 STA O. 300+TTO ,PUT IN INTR T8l O~ 05b70 123001 ADD I.O.SKP 
OS 05b~b 020134 lOA O.PFAIl ,PWR FAIL RTN ADDR OS 05&71 Ob0200 NIOC 0 
Ob 05b~7 040300 STA 0.300 ,PUT IN INTR T8l Ob 05672 040~01 STA 0 .. +1 
07 05b50 020~14 lOA O'.lC.Kb 07 05b73 Ob0200 NIDC 0 ,CHANGED TO DEV* 
08 05bSI 0~0317 STA 0.300+lPT .SET UP FOR lPT INTA OS 05b74 OOI~OO JMP 0.3 
09 05b52 001~00 JMP 0.3 09 
10 05b53 005~b5 lC.K2 LINTR 10 ,PARITY INTERRUPT HANDLER SUBROUTINE 
II 05b54 000300 lK300 300 II 05b75 022~10 PRTHl: lOA O.iilPR.RO ,GET SAVED lOC 
12 05b55 001~b7 lC.KI lSET8 12 0567& Ob440~ DIA I.PRTY ,GET MAOR BITS 
13 05b56 002~11 STADR 13 05677 071404 018 2.PRTY ,GET XMAOR BITS 
I~ 05b57 002413 STKPG I~ 05700 063077 HALT ,PARITY ERROR OCCURRED 
15 056bO 0,02~33 STKIN IS 05701 060204 NIOC PRTY :ClEAR ERROR 
16 05b61 005675 lC.K7' PRTHl :PARITY INTR HANDLER ADDRESS Ib 05702 06010~ NIOS PRTV ,REENABlE INTR 
17 05bb2 014371 LC.KS' TT.TI 17 05703 002~01 JMP @PR.RT ,RETURN TO INTERRUPT DISMISS 
IS 056b3 0144b7 lC.K91 TT.TO 18 05704 005535 PR.RTI LINTD 
19 05bb4 00570b LC.K6: lPT.I 19 05705 005563 PR.RO, lOC.O 

20 
21 ,lPT.I- lPT INTA HANDLER IF NO lPT TEST 
22 0570b 060217 lPT.I: NIOC lPT 
23 05707 001400 JMP 0.3 ,RETURN 

3 ,~ ,J 
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100Q7 N3MRT 
01 
02 
03 
04 05710 022501 
05 05711 0405&7 
0& 05712 02&500 
07 05713 0445&& 
08 05714 032477 
Oq 05715 0505&5 
10 0571& 03&47& 
II 05717 0545&0 
12 05720 1025&0 
13 05721 0405&2 
14 05722 020233 
15 05723 024234 
1& 05724 030145 
17 05725 0&0177 
18 0572& 04055& 
Iq 05727 04455& 
20 05730 05055& 
21\ 0573! 03&5&0 
22'105732 175005 
23/05733 000410 
29' 05734 101400 
l'5 05735 040553 
2& 0573& 020542 
27 05737 024542 
28 05740 030542 
2q 05741 OH53& 
30 05742 00254& 
31 05743 034142 
32 05744 03540& 
33 05745 175122 
34 0574& 000521 
35 05747 175220 
3& 05750 054537 
37 05751 0342H 
38 05752 020443 
H 05753 117404 
40 05754 000404 
41 05755 00&132 
42 0575& 00&132 
43 05757 000403 
44 057&0 00&132 
45 057&1 00&145 

.IOVAL 

.1/0 VALIDITY TRAP HANDLER 

.OETERMINE LEGALITY OF TRAP ERROR OR IF NOT EXPECTED 
IOVAL: LOA O.@ICO.O 

STA O.IOV.O 
LOA I.@ICO.I 
STA I.-IOV.I 
LOA 2.@ICO.2 
STl 2.IOV.2 
LOA 3.@ICO.3 
STA 3.IOV.3 
SUBCL 0.0 
STl 0.IOV.4 
LOA O.VLPCR 
LOA I.VLOTl 
LOA 2.STATS 
INTEN 
STl O.IOV.A 
STl I.IOV.B 
STl 2.IOV.C 
LOA 3.@IOV.7 
MOV 3.3.SNR 
JMP NTOOT 

ErOOT: INC 0.0 
STl O.IVOOT 
LOA O.IOV.O 
LOA I.IOV.I 
LOA 2.IOV.2 
LOA 3.IOV.3 
JMP @IVOOT 

NTOOT: LOA 3.PSTRT 
LOA 3.&.3 
MOVIL 3.3.SIC 
JMP IOV.E 
MOVIR 3.3 
STl 3.IOV.R 
LOA 3.VLOTA 
LOA 0.IOV40 
AND 0.3.SlR 
JMP .+4 
JSR @LMESS 
IO.TX 
JMP IOVPR 
JSR @LMESS 
VL.TX 

,VIOL. DATA 
.STATUS WORD 

:WAS THIS A DDT VIOLATION? 
.SKIP=OOT VIOL. 
.NOT A DDT VIOL. 
,PC + I 

:RESTORE ACiS 
,RETURN TO DDT 

,BIT 0=1 IS EXPECTED- TRP 
,EXPECTED TRAP RETURN 

,VIOL. DATA REG. 
,=40 
,SKP IS NOT VALIDITY VIOL. 

:MUST BE 1/0 PROTECT ERR 

,VALIDITY PROTECT ERR 

) 

100q8 N3MRT 
01 057&2 020522 
02 057&3 00&102 
03 057&4 000401 
04 057&5 00&132 
05 057'0 000113 
0& 057&7 020040 
07 05770 00&133 
08 05771 00&132 
Oq 05772 000317 
10 05773 020505 
II 05774 024505 
12 0577 5 030505 
13 0577& 00&103 
14 05777 000401 
15 00000 00&132 
1& 00001 00&32& 
17 0&002 020475 
18 0&003 024500 
Iq 0&004 030503 
20 06005 000103 
21 00000 000401 
22 00007 155100 
23 06010 000457 
24 0&011 0030&3 
25 00012 0030&4 
2& 0&013 0030&5 
27 0&014 0030&& 
28 0&015 000040 

IOVPR: 

ICO.O 
ICO .1 
ICO.2 
ICO.3 
IOV40 

LOA O.IOV.A 
JSR OlERROI 
JMP .+1 
JSR @LMESS 
IOTX5 
LOA I.@TPLOC 
JSR @LPOCT 
JSR @LMESS 
IOTX3 
LOA O.IOV.O 
LOA I.IOV.I 
LOA 2.IOV.2 
JSR @ERROC 
JMP • +1 
JSR OlLMESS 
IOTX4 
LOA O.IOV.! 
LOA I.IOV.4 
LOA 2.IOV.R 
JSR iilERROC 
JMP .+1 
MOVL 2.3 
JMP IOV.E 
CO.SO 
CO.SI 
CO.52 
CO.S3 
40 

:FINISH PRG~ MAP ETC 

:INSTRUCTION MESSAGE 
,GET SAVED INSTRUCTION 
,PRINT IT 
,TYPE AC'S HEADER 

) 

,PRINT AC 0.1 AND 2 AT TRP 

,PRINT AC3 CARRY AND RETRN 



100'1'1 N3MRT 
01 ,OwCHK - DEFER OR wRITE CHECK TRAP 
02 ,DETERMINE LEGALITY OF TRAP 
03 ,OR ERROR TYPE IF NOT EXPECTED 
04 
OS 06016 022773 OWCHK: LOA O.@ICO.O 
Ob Ob017 0404bl 
07 Ob020 02&772 
08 0&021 0444&0 
0'1 06022 032171 
10 Ob023 OS04S7 
II 06024 03b770 
12 0602S OS44S2 
13 0&026 102S60 
14 ·06027 0404S4 
IS 06030 020233 
16 06031 024234 
17 06032 03014S 
18 06033 060177 
19 06034 0404S0 
20 0603S 0444S0 
21 0&036 OS04S0 
22 0&037 0364S2 
23 06040 17S004 
24 06041 000673 
2S 0&042 034142 
26 Ob043 03S407 
27 Ob044 17S122 
28 Ob04S 000422 
2'1 0&046 17S220 
30 06047 OS4440 
31 ObOSO 12S220 
32 060S1 12S223 
33 06052 000404 
34 060S3 00bl32 
3S 060S4 006176 
36 060SS 00070S 
n 060S6 12S220 
38 0&OS7 12S223 
39 0&060 000404 
40 0&0&1 006132 
41 0&0&2 00bl62 
42 0&063 OOOb77 
43 06064 006132 
44 0606S 006212 
45 Ob06& 000674 

.~ 

'J 

STA O.IOV.O 
LOA 1'@ICO.l 
STA I.IOV.l 
LOA 2.@ICO.2 
STA 2.IOV.2 
LOA 3.@ICO.3 
STA 3.IOV.3 
SUBCL 0.0 
STA 0.IOV.4 
LOA O.VLPCR 
LOA 1. VLOTA 
LOA 2.STATS 
INTEN 
SfA O.IOV.A 
STA I.IOV.B 
STA 2.IOV.C 
LOA 3.@IOV.7 
MOV 3.3.SZR 
JMP ErOOT 
LOA 3.PSTRT 
LOA 3.7.3 
MOVlL 3.3.SlC 
JMP IOV.E 
MOVlR 3.3 
SfA 3.IOV.R 
MOVZR 1.1 
MOVlR I.I.SNC 
JMP .+4 
JSR @LMESS 
WP. TX 
JMP IOVPR 
MOVZR 1.1 
MOVlR I.I.SNC 
JMP .+4 
JSR @LMESS 
OF. TX 
JMP IOVPR 
JSR @LMESS 
AI. TX 
JMP IOVPR 

,PC REG. 
,VIOL. DATA 
:STATUS REG 

.GET DEFER WRITE CHK RETRN 

,SKP IS WRITE PROTECT VIOL. 

.SKP IS DEFER PROTECT ERR 

,MUST BE AUTO-INDEX PROTECT ERR 
,FINISH TYPEOUT 

10100 N3MRT 
01 ,1/0 OR VALIDITY TRAP RETURN 
02 ,RETURN TO TEST FORCING VIOLATION 
03 ,LOGICAL ADDRESS IS IN AC3 - LEFT 1 
04 06067 17S220 IOV.E: MOVlR 3.3 'ACO-I-2=MAP REGISTERS 
OS 06070 OS4407 STA 3.IOV.3 
Ob 0&071 006421 JSR @IORLM .RELOAO MAP IN CASE 2ND LVL 
07 06072 060277 INTOS 
08 06073 03414S LOA 3.STATS ,STA TUS WORD 
09 06074 07S002 OOA 3.2 ,WRITE IT 
10 Ob07S ObOl77 INTEN 
II Ob07& 002401 JMP @IOV.3 
12 0&077 000000 IOV.3: 0 
13 0&100 000000 IOV.O: 0 
14 06101 000000 IOV.I: 0 
IS 06102 000000 IOV.2' 0 
lb 06103 000000 IOV.4: 0 
17 0&104 000000 IOV.A: 0 
18 0&10S 000000 IOV.S: 0 
1'1 06106 000000 IOV.C: 0 
20 0&107 000000 IOV.R: 0 
21 06110 000000 IVOOT, 0 
22 0&111 004420 IOV.7: MAP.S 
23 0&112 003106 IORLM: LOMAP 
24 06113 00S21S IOTXS: .TXTE ICIS><12>INSTRUCTION CAUSING TRAP = I 
2S Obl32 00S21S IO.TX: .TXTE 1<IS"12. 
2b 06133 144411 110 PROTECT ERROR I 
27 Obl4S 00S21S VL.TX: .TXTE 1<IS><12. 
28 Obl46 OS3011 VALIDITY PROTECT ERROR I 
2'1 Obl62 00S21S OF.TX: .TXTE 1<IS.CI2. 
30 ObH3 042011 DEFER PROTECT ERROR I 
31 0617& 00S21S WP.TX: .TXTE 1<IS"12. 
32 0&177 IS3411 WRITE PROTECT ERROR I 
33 0&212 00S21S AI.TX: .TXTE leIS.<12. 
34 06213 040411 AUTO-INDEX PROTECT ERRORI 
3S 0&230 00S21S OCHTX: .TXTE 1<IS>CI2. 
36 06231 042011 OCH VIOLATION ERROR<IS.cI2> 
37 06244 ISI120 PROG*<II>ERRORSCIS><12>1 

,~ \~ 
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10101 N3MRT 
01 0&254 005215 
02 0&2&3 005215 
03 0&2&7 005215 
04 0&275 141504 
05 0&302 005215 
0& 0&317 005215 
07 0&32& 005215 
08 0&341 051525 
0'1 0&345 051525 
10 0&351 005215 
II 0&367 005215 
12 0&375 050240 
\3 064\3 050240 
14 06437 005215 
IS 06445 177777 
1& 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2'1 
30 
31 
32 
33 
34 

06457 
06460 
06461 
0&462 
06463 
0&464 
064&5 
064&& 
0&467 
06470 
0&471 
06472 
06473 
0&474 
0&475 

054416 
006077 
12&520 
107404 
12&621 
126400 
030141 
021001 
101120 
101220 
123000 
041001 
010402 
002401 
000000 

TXT .0: 
TXT. I : 
TXT .2: 
TXT .3: 
TXT .41 
IOTX3: 
IOTX4 : 
TXT .5: 
TXT .&: 
TXT.7I 
TXT .81 
TXT .'1: 
TXT .A: 
TXT .8: 
PFTEX: 

.TXTE (CI5>CI2.PROGRAM * ( 

.TXTE (CI5>cI2>AC'S ( 

.TXTE (CI5>cI2>SCR~O/HI ( 

.TXTE (OCH~O/MI (. 

.TXTE (cI5>cI2>MEM AL~OCATION TA8~ECI5>cI2>( 

.TXTE (cI5>cI2>ACocll>AClcll.AC2( 

.TXTE (~15>CI2>AC3cll>CARRycll>RET AORS( 

.TXTE IUSER Acll.1 

.TXTE IUSER 8CII.1 

.TXTE ICI5>.12.ST.~AcII>STARTcII>ERROR(RES.lcI5>cI2.1 

.TXTE !CI5>CI2>RAN AC= 1 

.TXTE ! PHYSCII>LOGICA~ PHYSCII>~OGICA~! 

.TXTE 1 PHYScll>~OGICA~ RE~OCCII>PHYScII>~OGICA~ RE~OCI 

.TXTE IcI5>cI2>RE~~O/HII 

.TXTE !CI77>CI77.CI77>cI5.cI2>POWER FAI~ @ 1 

IRANDCH- RANDOM SELECT OCH MAP A OR B 
I 
RANOCHI STA 3.RNO.3 

JSR ilARANG 
SUBZL 1.1 
AND O.1.SZR 
SUBlR I.I.SKI' 
SUB 1.1 
LOA 2.A~TBL 
LOA 0.1.2 
HOVlL 0.0 
MOVlR 0.0 
ADD 1.0 
SU 0.1.2 
ISl RNO.3 
JHP ilRNO.3 

RNO.3: 0 

IGET RANDOM * 
ISKP IS USE OCH MAP A 
IUSE OCM MAP B 

IGET ADDR OF AL~OC TBL 
IGET DCH ALLOC. WORD 

10ELETE BIT 0 
IAOO IN 8IT 0 SELECTED 
IPLACE IN OCH ALLOC. WORD 
ISKIP ON EXIT 
IRETURN 

) 

10102 
01 

N1MRT 

02 
03 
04 
05 
0& 
07 
08 
0'1 
10 
II 
12 
13 
14 
IS 
1& 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
2'1 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
3'1 
40 
41 
42 
43 

0647& 
06477 
0&500 
0&501 
06502 
0&503 
0&504 
06505 
0650& 
06507 
0&510 
06511 
0&512 
0&513 
06514 
0&515 
0651& 
0&517 
06520 
0&521 
06522 
0&523 
0&524 
0&525 
06526 
0&527 
0&530 
0&531 
0&532 
0&533 
06534 
0&535 
0&51& 
0&537 
06540 
06541 
06542 
0&543 
0&544 

062401 
054456 
022141 
101005 
000441 
030141 
025001 
135000 
125120 
125224 
000433 
020140 
101005 
000432 
175113 
000403 
034447 
000402 
034444 
054403 
006440 
00&55& 
000000 
00041& 
105300 
125700 
030141 
035001 
1&7000 
045001 
040424 
102400 
006423 
063077 
020420 
0045&1 
012413 
00&414 
062601 

IAMSCR-ASIGN A SCRATCH AREA TO OCH 
INO SKIP IF MEMORY ASSIGNED 
lOR NO SCRATCH AREA AVAI~A8~E TO ASSIGN 
AMSCR: 

SAVE 

IGET #IK'S ASSIGNED 

) 

SU 3.AM.S3 
~OA O. iilALT8~ 
MOV O.O.SNR 
JMP AM.XT 

INOT=O INVALID NONSCR TO ASSIGN 

~OA 2.A~TB~ 

LOA 1.1.2 
MOV 1.3 
MOVZ~ 1.1 
MOVlR 1.1. SlR 
JMP AM.XT 
~OA O.MPSWT 
MOVO.O.SNR 
JMP AM.NM 
MOV~. 3.3.SNC 
JMP .+3 
LOA 3.AM.B8 
JMP· .+2 
LOA 3.AM.AA 
STA 3.AM.GI+2 

AM.GI: JSR @AM.RM 
AM.37 
o 
JMP AM.XT 
MOVS 0.1 
INCS 1.1 
LOA 2.ALTB~ 
LOA 3.1.2 
ADD 3.1 
STA 1.1.2 
STA O.AM.TM 
SUB 0.0 
JSR iilAM.GA 
HA~T 

LOA O.AM.TM 
JSR ~OCHM 
ISl iilAM.S3 

AM.XT: JSR @AM.KI 
RTRN 

ISAVE ACI 

IERROR EXIT IF 
lOCH A~REAOY ASSIGNED 

ISKP IF MAPPED 
INO MAP 
ISKP IF 8 OCH MAP (BIT 0=1) 

IB HAP OCH 

IA OCH MAP 

ISELECT A PAGE 
IPAGE 0 TO 37 
IA DR B OCH MAP 
INO CORE AVAILABLE 
10=~OG 
II OPR=+I 

IADD IN BIT 0 IF ON 
ISAVE DCH 

I~OAD MAP OPT. SET SCR~O+HI 



10103 N3MRT 10104 N3MRT 
01 ,MAP OPT ODES NOT EXIST 01 ,EMSCR-
02 ,USE FIRST IK SCR ASSIGNED 02 ,EXPAND OCH SCRATCH AREA 
03 0&545 102400 AM.N.MI SUB 0.0 03 
04 0&54& 00&413 JSR iilAM.GA 04 EMSCR: 
05 0&547 0&3077 HALT 05 0&5&& 0&2401 SAVE 
0& 0&550 125300 MOVS 101 0& 0&5&7 0547&& STA 3.AM.S3 
07 0&551 125700 INCS I d 07 0&570 030141 LOA 2.ALTBL 
08 0&552 030141 LOA 2. ALTBL ,ENTER OCH ASSIGNO 08 0&571 021000 LOA 0.0.2 IACO=tlIK SCR 
09 0&553 045001 STA 101.2 0·9 06572 025001 LOA 101.2 IACI=OCH LIMIT 
10 0&554 0007&& JMP AM. Xl-I 10 0&573 044417 STA I.EMS.O ,SAVE IT 
II 0&555 000000 AM.S3: 0 11 0&574 125120 MOVlL 1.1 
12 0655& 000037 AM.37: 37 12 0&575 125220 MOVZR 1.1 ,TURN BIT 0 OFF 
13 0&557 00&747 AM.KII LOCHL 13 0&57& 0347&0 LOA 3.AM.37 
14 0&5&0 000000 AM.TMI 0 14 0&577 137400 AND 1.3 .3=START OCH LOG 
15 0&5&1 002&1& AM.GA: GETPA IS 0&&00 1&&700 SUBS 3.1 lI=tlIK'S OCH 
1& 0&5&2 002256 AM.RM: RMSEL 1& 0&&01 122415 SUBII I.O.SNR ,SKIP=NOT ALL AS-OCH 
17 0&5&3 000777 AM777: 777 17 0&&02 000741 JMP AM.Xl ,EXIT ALL SR-OCH 
18 0&564 015457 AM.AAI OCHMO ,A OCH MAP 18 06&03 020140 LOA O.MPSWT 
19 0&565 0154&1 AM.BB: OCHM2 ,8 OCH MAP 19 0&&04 101004 MOV O.O.SlR ,SKIP IF NOT MAPPED 

20 06605 000410 JMP EM.UM 
21 06&0& 125700 INCS 101 1+1 IIOCH !KiS 
22 0&&07 137000 ADO 1.3 
23 0&&10 055001 SlA 301.2 
24 0&&11 000731 JMP AM. Xl-I ,SKIP EXIT 1 MORE IK 
25 
~& 0&&12 000000 EMS.OI 

.~ f~ (~ 
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lOl05 N3MRT lOIOo N3MRT 
01 01 ,ROSCR - RELEASE SCRATCH FROM oCH 
02 'MAP OPTION EXISTS SEE IF THE NEXT 02 RoSCR: 
03 :LOGICAL IK oCH IS AVAILABLE 03 00051 002401 SAVE 
04 00013 000040 EM40: 40 04 00052 054703 STA 3.AM.S3 
05 00014 002027 EM.CM: CMAPB 05 00b53 030141 LOA 2.ALTBL 
0& 00015 137000 EM.UM: ADD 1.3 0& 0&&54 021001 LOA 0.1.2 
07 0&&1& 1&1000 MOV 3.0 ,CO)=NEXT HIGH OCH 07 00&55 12&&20 SUBZR 1.1 
08 06&17 034774 LOA 3.EM40 08 0&05& 107400 AND 0.1 :ACI CONTAINS B OCH FLG 
Oq 0&&20 102415 SUB# 3.0.SNR ,SKIP IS STILL IN 32K Oq 0&&57 044442 STA I.RoSVO ,SAVE IT 
10 0&&21 000722 JMP AM.Xl 10 0&&"0 101120 MOVZL 0.0 
II 0&&22 030702 LOA 2.AM.GI+2 ,oCH BIT MAP II 000&1 101225 MOVZR O.O.SNR 
12 0&023 00&771 JSR @EM.CM :SKIP IF"AVAIL 12 0&&02 000&&1 JMP AM.n ,EXIT NO OCH TO RELEASE 
13 0&&24 00&770 JSR @EM.CM ,WASN'T SET IT=O AND SKP 13 000"3 12&000 AOC I.! , -1 
14 0&025 135701 INCS 1.3.SKP ,(3)UPPR=NEW oCH+IK 14 0&&&4 101300 MOVS 0.0 
15 0&02& 000715 JMP AM.XT ,EXIT CANT EXPAND UP 15 00&&5 123300 ADOS 1.0 ,UK'S IN oCH-1 
1& 0&&27 040731 STA O.AM.TM 10 0&&&0 034433 LOA 3.RoSVO .GET SAVED oCH FLG 
17 0&030 122400 SUB 1.0 17 D&&&7 103000 ADO 3.0 ,ADD IN BIT OCON/OFF) 
18 0&&31 117000 ADO 0.3 18 06&70 041001 STA 0.1.2 
Iq 0&&32 030141 LOA 2.ALTBL Iq 00&71 1&2400 SUB 3.0 
20 0&&33 020757 LOA O.E"IS.O 20 00b72 024bb4 LOA I.AM.37 , CACIl AFTER AND 
21 Ob&34 101103 MOVL O.O.SNC ,SKP IS B OCH MAP 21 Obb73 107400 AND 0.1 .=LOGICAL PAGE # 
22 0&035 000403 JMP .+3 22 00074 122704 SUBS I.O.SIR ,ACO:#! K' S LEFT 
23 OO&3~ 102020 SUBZR 0.0 ,TURN ON BIT 0 23 00&75 000405 JMP .+5 
24 06&37 000402 JMP .+2 24 00&16 1&3000 ADO 3.0 'ADO IN BIT 0 IF ON 
25 Ob040 102400 SUB 0.0 25 Oob77 041001 STA 0.1.2 ,0 oCH ASSIGNED 
2& 00&41 117000 ADD 0.3 ,ADD IN BIT OCoN OR OFF) 2& 0&700 162400 SUB 3.0 ,REMOVE BIT 0 IF ON 
27 0&042 055001 STA 3.1.2 ,RESTORE oCH ASSIGNMENTS 27 0&701 014654 oSI AM.S3 .NO SKIP ON EXIT 
28 06&43 121000 MOV 1.0 ,GET PHYSICAL PAGE # 28 0&702 034140 LOA 3.MPSWT 
2q 00&44 000715 JSR @AM.GA 2q 0&703 175005 MOV 3.3.SNR ,SKIP IF REALLY MAPPED 
30 Obb45 Ob3077 HALT 30 0&704 000&3& JMP AM.XT-I 
31 0&&46 020712 LOA O.AM.TM 31 0&705 123000 ADD 1.0 ,ACO=LOG PAGE # 

32 0&&47 004453 JSR LOCHM 32 0&70& 024055 LOA I. AM777 
33 0&&50 000&72 JMP AM.XT-I 33 00707 004413 JSR LoCHM 

34 0&710 034411 LOA 3.RoSVO ,A OR 8 oCH 
35 0&711 175103 MOVL 3.3.SNC ,SKP IS 8 oCH MAP 
3& 00712 000403 JMP • +3 
37 00713 030052 LOA 2.AM.B8 ,B oCH MAP 
38 00714 000402 JMP .+2 
3q 00715 030047 LOA 2.AM.AA ,A oCM MAP 
40 0&710 000&7& JSR @EM.CM ,MAKE IK oCM AVAIL 
41 0&717 000&23 JMP AM.XT-I 'E~IT NEW oCM LIM'S 
42 0&720 0&3077 HALT ,0CH MAP BIT WAS ALROY lCCAN'T HAPPEN) 
43 0&721 000000 ROSVO: 0 



10107 N3MRT 10108 N3MRT 
01 .lOCHM - lOAD DATA CHANNEL MAP 01 .LOCHl - LOAD DATA CHANNEL lIMITS 
02 .lOGICAl OCH IS IN ACO 02 .CALCUlATE OCHHI/lO FOR THIS TST 
03 ,PHYSICAL OCH IS IN ACI 03 ,INTEGRITY OF AC'S NOT PRESERVED 
04 ,USED BY ASSIGN OCH ANO'EXPANO OCH 04 0&747 030141 lOCHl' lOA 2.ALT8L 
05 0&722 040421 lOCHMI STA O.lOC.O 05 0&750 025001 lOA 1.1.2 ,ACI UPPER=_IK'S 
0& 0&723 101300 MOVS 0.0 0& 0&751 131000 MOV 1.2 
07 0&724 103120 AOOll'O.O 07 0&752 020&04 LOA 0.AM.37 .ACI lOWER=IST lOG IK 
08 0&725 044417 STA l.lOC.1 08 0&753 123400 ANO 1.0 
0'1 0&72& 123000 ADD 1.0 0'1 0&754 10&400 SU8 0.1 
10 0&727 030141 LOA 2.ALTBl .AlLOCATION TBl 10 0&755 101300 MOVS 0.0 
II 0&730 031001 lOA 2.1.2 ,GET OCH FlG II 0675& 103120 AOOll 0.0 ,ACO=lO lIMIT OCH 
12 0&731 151103 MOVl 2.2.SNC .SKP IS B OCH WAS USED 12 0&757 151103 MOVL 2.2.SNC ,SKP IS USE B OCH MAP 
13 0&732 000403 JMP .+3 13 0&760 000403 JMP .+3 
14 0&733 024412 LOA l.lOt.B ,8 OCH MAP 14 0&761 152&20 SU8lR 2.2 .8IT 0 = I 
15 0&734 0.00402 JMP .+2 15 0&7&2 143000 ADD 2.0 ' ,ADD INTO lOGICAL AO~RESS 
1& 0&735 024411 lOA I.LOC.A 'A OCH MAP 1& 0&763 04015& STA O.OCHlO 
17 0&73& 123000 ADO 1.0 17 0&764 152&20 SU8lR 2.2 
18 0&737 0&2002 008 0.2 ,WRITE MAP ENr'RY 18 0&765 150000 COM 2.2 
1'1 0&740 024404 lOA l.lOC.I 1'1 0&76& 143400 ANO 2.0 
20 0&741 020402 lOA O.LOC.O 20 0&7&7 147400 ANO 2.1 ,REMOVE BIT 0 
21 0&742 001400 JMP 0.3 21 0&770 127125 AOOll I.I.SNR ,ACI=MOO IK _ l'K 
22 0&743 000000 LOC.O: 0 22 0&771 125040 MOVO 1.1 .SET C=I NO IK'S 
23 0&744 000000 lOC.I: 0 23 0&772 123000 AOO 1.0 ,ACO=HIGH SCR+I 
24 0&745 101000 lOC.BI 101000 .8 OCH MAP 24 0&773 12&500 SU8l 1.1 ,ACI=I IF OCH ASSIGNED 
25 0&74& 100000 lOC.AI 100000 ,A OCH MAP 25 0&774 122400 SUS 1.0 .ACI=O IF NO OCH 

26 06775 040157 STA O.OCHHI .HI OCH lOG lIMIT 
27 06776 001400 JMP 0.3 
28 
2'1 ,THIS SUBROUTINE AllOWS OPERATOR TO,INPUT OPTIONS BEFORE 
30 ,STARTING TESTS IF THE PROGRAM WASN'T AUTO STARTED. 
31 0&777 02&413 lPRTN' lOA l.iI1LPRSl-1 
32 07000 125005 MOV 1.1. SNR 
33 07001 002504 JMP iillPSV3 ,AUTO-RUN. OON'T WAIT 
34 07002 024407 lOA l.lPR&O 
35 07003 044153 STA l.lASTI ,FORCE 0 SWREG CMO 
3& 07004 00&132 JSR ii1LMESS 
37 07005 007215 lPRT5 ,ENTER OPTIONS MESSAGE 
38 0700& 00&402 JS~ ii1lPRCK ,ENTER KEY PACKAGE 
3'1 07007 002476 JMP OlLPSV3 ,EXIT 
40 07010 0010&5 LPRC~: CKOOT 
41 07011 1000&0 lPR&O: 1000&0 

~ 3 ("J 
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1010q N3MRT 10110 'J3MRT 
01 ,LPRSL-LINKER PROGRAM SELECT OR. 01 ,WAIT FOR OPERATOR INPUT TO SELECT TEST 
02 ,ALLOW USER TO SELECT PROGRAMS TO RUN 02 ,SPACE IS SELECT ANY OTHER IS DELETE 
03 .TYPES CORE SIlE MAP EXIST AND ACTIVE PROGRAMS 03 070b3 0&3&10 SKPDN TTl 
04 ,IF [LAUTOl=-1 GIVES OPERATOR· A CHANCE TO 04 070&4 000777 JMP .-1 
05 ,DELETE SPECIFIC PROGRAMS 05 070&5 0&4&10 OIAC I.TTI .GET CHAR 
0& 07012 001034 LAUTO 0& 070&& 030422 LOA 2. LPR77 
07 07013 054472 LPRSL. STA 3.LPSV3 07 070~7 147400 AND 2.1 
08 07014 102400 SUB 0.0 08 07070 030421 LOA 2.LPR40 
09 07015 040471 STA O.LPRGN 09 07071 14&415 SUBII 201. SNR .SKP IF DELETED 
10 0701& 02047& LOA O.LPRTI 10 07072 00040& J04P LPRIE-I ,SELECTED CR/LF DO NEXT 

11 07017 00&073 JSR ilERRTX II 07073 030420 LOA 2.LPIOX 
12 07020 02&4&7 LOA l.ilLPHIK ,GET HIGHK PHYS. 12 07074 102000 AOC 0.0 
13 07021 125400 INC 101 '=0400 IK 13 07075 041002 STA 0.2.2 .SET WAIT SW IN PRG 

14 07022 00&072 JSR ilLPOEC ,PRINT SUPR O'S 14 0707& 00&132 JSR ilLMESS 
15 07023 024140 LOA I.MPSWT 15 07077 007320 LPOTX+I 
1& 07024 02051& LOA O.MPXTX ,MAP EXIST TEXT 1& 07100 00&070 JSR ilPCRLF ,CR/LF 

17 07025 125005 MOV I.!. SNR .SKP IF MAP EiIS 17 07101 010405 LPRIE: ISl LPRGN ,+1 PROG II 

18 0702& 020523 LOA O.NMPTX ,NO MAP TEXT 18 07102 00073& JMP LPRLP 'DO NEXT PROG 

19 07027 00&073 JSR ilERRTX 19 07103 0001&0 LPLlM: LlMAX 
20 0703Q 02&7&2 LOA l.ilLPRSL-1 20 07104 007305 LPRT4: LPR4T 
21 07031 020525 LOA 0.LPRT2 21 07105 000006 LPSV3f 0 
22 07032 125004 MOV 1.I.SlR ,SKP IF AUTO STRT 22 0710& 0000'00 LPRGN: 0 
23 07033 020534 LOA 0.LPRT3 ,NOT AUTO USE OTHR HDR 23 07107 001526 LPHIK: HIGHK 
24 07034 00&073 JSR ilERRTX 24 07110 000077 LPR77: 77 
25 07035 020447 LOA 0.LPRT4 25 07111 000040 LPR40: 40 
2& 0703& 006073 JSR ilERRTX ,PRT PRG HOR 26 07112 000010 LPRIO: 10 
27 07037 00&070 JSR iilPCRLF .CARRET LFEED TST 27 07113 000000 LPIDX: 0 
28 ,PRINT IDIVIDUAL TEST DESCRIPTIONS 28 07114 007115 LPRTI: .+1 
29 .GIVE aPR CHANCE TO DELETE IF LAUTO=-I 29 07115 005215 .TXTE ·cI5~CI2~N3MRT SHORT - REV 04 
30 07040 02044& LPRLP: LOA O.LPRGN ,CUR PRDG II 30 07131 005215 CI5~CI2.TOTAL /I IK'S= • 
31 07041 034442 LOA' 3. LPLlM 31 07142 007143 ,",PXTX: .+1 
32 07042 117000 ADD 0.3 32 07143 040515 .TXTE !04AP EXISTS! 

33 07043 031400 LOA 2.0.3 33 07151 007152 NMPTX: .+1 

34 07044 151005 MOV 2.2.SNR .SKP IF NOT LAST 34 07152 147516 .TXTE INO MAP! 

35 07045 000732 JMP LPRTN 35 0715& 007157 LPRT2: .+1 
36 0704& 105000 MDV 0.1 36 07157 005215 .TXTE «15~cI2~TEST RUN LIST( 

37 07047 021002 LOA 0.2.2 ,GET PRG WAIT SW 37 07167 007170 LPRT3: .+1 

38 07050 101004 MOV O.O.SZR .SKP IF PRG NOT WAIT 38 07170 005215 .TXTE (cI5~cI2~SPACE SELECTS 

39 07051 000430 JMP LPRIE ,DEV MUST NOT EXIST 39 07177 120123 -ANY OTHER CHAR. DELETES( 

40 07052 050441 STA 2.LPIDX 40 07215 005215 LPRT5: .TXTE !CI5~CI2.ENTER OPTIONS. CR TO CONTINUEI 

41 07053 00&071 JSR ilLlOCT ,TYPE P~G II 41 07235 005215 FTYTX: .TXTE ICI5~cI2~50 ERRORscI5~cI2~1 

42 07054 020437 LOA O.LPIDX 42 07244 005215 KEY&T: .TXTE IcI5~cI2~TYPE CR TO CONTINUEI 

43 07055 024435 LOA I.LPRIO 43 07257 005215 TX65KI .TXTE !CI5~cI2~65K PASSES TEST /I 1 

411 07056 123000 ADD 1.0 .CALC ADRS DESC TXT 44 07272 005215 STHDR: .TXTE ICI5~CI2~TSTllcll~PASSEScll~ERRscI5~CI2~1 

45 07057 00&073 JSR iilERRTX 115 07305 005215 LPRIIT: .TXTE (cI5~cI2~TST/lcll~DESCRIPTION(. 

46 07060 026732 LOA l.iilLPRSL-1 46 07317 007320 LPDTX: .+1 

47 070&1 125005 MOV I.I.SNR ,SKP IS LET OPR SELECT 47 07320 042240 • TXTE ( DELETED ( 

48 07062 00041& JMP LPRIE-I ,CR/LF AND DO NXT PRG 48 07325 005215 UOEVT: .TXTE !cI5~cI2~UNEX. INTR. DEVil 1 



10111 N3MRT 10112 N3MRT 
01 .MACRO SETUP 01 • TITL CBRDS 02 LCALL SETUL 02 ,MEMORY CHECKERBOARD RANDOM TO RUN WITH LINKER 03 l 03 ,PATTERN GENERATION ANO CHECKING IS 
O~ O~ ,MOVED INTO THE SELECTEO SCRATCH AREAS 05 .MACRO LOOP 05 ,FOR EXECUTION 06 LCALL LLOOP 06 
07 07 
08 .MACRO ERROR 08 ,OEF'S TO LINKER PARAMETER FILE FOLLOWS Oq JSR • +2 Oq NOTT CB.OO 
10 JMP .+2 10 007337 LMEML=. 
II LCALL ERRET \I 000160 .LOC LPGO 12 12 00160 007342 CB.OO 
13 .MACRO EHALT 13 000161 LPGO=. 
14 JSR • +2 I~ 007337 .LOC LMEML 
15 JMP .+2 15 07337 000000 0 ,·TEST PASS CTR 16 LCALL ERRET 16 073~0 000000 0 ,TEST ERROR CTR 17 17 073~1 000000 0 ,INTERRUPT TIMEOUT SWITCH 

18 073~~ 007361 CB.OO: CB.OI ,INIT ENTRY ADRS. 
Iq 073~3 00736~ C8.02 ,EXECUTE ENTRY ADRS 
20 07344 000000 0 'NO INTR WAITS 
21 073~5 000000 0 ,RAND SEL LIMITS 
22 073~6 177777 -I ,=ALWAYS ENTER 
23 073~7 176000 176000 ,EVERY PROTECT BIT ON 
2~ 07350 007512 CB.EC ,NO 110 VALIDITY TRAPS 
25 07351 007512 CB.EC ,NO WRITE OR DEFER TRAPS 
26 007352 • TXTE 
27 07352 0~~303 CHKR8RD RAN.( 
28 151113 
2q 151102 
30 120104 
31 0~0722 
32 027116 
33 000000 

~ .~ ~ 
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10113 N3MRT 10114 N3MRT 
01 .INITIAlIZE CHECKERBOARD TEST SEQUENCE 01 
02 07361 102000 CB.OI' ADC 0.0 02 ,SCRATCH AREA HAS BEEN ASSIGNED RAN~OMLY SEl 
03 073&2 040555 STA O.CB.TK • -I TO TEST COUNTER 03 .WHERE TO MOVE TEST WITHIN SCRATCH AREA 
04 073&3 001400 JMP 0.3 ,RETURN TO lINKER TEST INIT 00 CB.2A' lCAll ARANG .GET RAN. 
05 , 05 07404 100270 ARANG-ASCRA.IBII+IOOOIO 
06 ,EXECUTE ENTRY POINT 06 07405 024154 lOA I.SCRlO 
07 073&4 010553 CB.02' ISZ CB.TK .SKP IS NO SCRATCH 07 07406 030155 lOA 2.SCRHI 
08 07365 000473 JMP CB.03 .00 NXT IN SEQ 08 07407 132400 SUB 1.2 ,. WORDS IN SCRATCH 
Oq lCAll ASCRA .TRY TO GET IK Oq 07410 105000 MOV 0.1 
10 07366 100010 ASCRA-ASCRA*IB11+100010 10 lCAll AOIVI ,CREATE AN AORS 
11 07367 000507 JMP CB.XI .NONE AVAILABLE II 07411 100310 AOIVI-ASCRA*1811+100010 
12 07370 102000 AOC 0.0 , -I TO 12 07412 024154 lOA I.SCRlO ,WITHIN SCRATCH 
13 07371 040557 STA O.CB.ES .NO ERRSW 13 07413 123000 ADD 1.0 ITO RELOCATE TO 
14 lCAll ARANG .GET RAN. 14 07414 030525 CB.2C' lOA 2.C8.Pl ,PROG lENGTH 
15 07372 100270 ARANG-ASCRA*IBII+IOOOIO 15 07415 142.00 SUB 2.0 
16 07373 030545 lOA 2.CB.37 16 0741& 024534 lOA I.CBPl2 
17 07374 105000 MOV 0.1 17 07417 122400 SUB 1.0 ,CALC lOW REl ADRS 
18 lCAll ADIVI .REM=.IK·S TO EXPAND 18 07420 024154 lOA I.SCRlO 
Iq 07375 100310 ADIVI-ASCRA'IBII+IOOOIO Iq 07421 122433 SUBZ. 1,Q,SNe • SKP >lOLIMIT 
20 07376 100405 NEG O.O.SNR 20 074~2 143000 ADD 2.0 .MAKE GRTR THAN lO 
21 07377 000405 JMPCB.2A 21 07423 122433 SUBZ. 1,O,SNe 
22 CB.2L: lCAll ESCRA ,EXPAND SCRATCH IK 22 07424 000776 JMP .-2 
23 07400 100030 ESCRA-ASCRA*IBII+IOOOIO 23 07425 040515 STA O.CB.lC ,ADRS TO STORE TSTS 
24 07401 000403 JMP CB.2A .NO MORE AVAILABLE 24 07426 144000 CB.Rl' COM 2.1 .-.WOROS TO MOV 
25 07402 101404 INC O.O.SZR 25 07427 111000 MOV 0.2 ,TO ADRS 
26 07403 000775 JMP CB.2l .KEEP EXPANDING 26 07430 034513 lOA 3.CB.BG ,FROM ADRS 

27 07431 021400 CB.l2. lOA 0.0.3 
28 07432 041000 STA 0.0.2 
2q 07433 175400 INC 3.3 
30 0743. 151400 INC 2.2 
31 07435 125404 INC I.I.SZR 
32 07436 000773 JMP CB.l2 ,MOV All TO SCRTCH 
33 07437 020513 lOA 0.CBPl2 
34 07440 104000 COM 0.1 
35 07441 143000 ADD 2.0 
36 07442 101400 INC 0.0 
37 07443 041377 STA 0,"'1,2 ,SET EPROG 
38 07444 020476 lOA O.CB.lC 
3q 07445 041376 STA 0.-2.2 ,SET BPROG 
40 07446 102400 SUB 0.0 
41 07447 041374 STA 0.-4.2 ,ClR PONES 
42 07450 050474 STA 2.CB.EN 
43 .MOV REST OF TEST INTO SCRATCH AREA 
44 07451 034500 lOA 3.CBBG2 ,STRT OF 2ND SECTION 
45 07452 021400 CB.l3' lOA 0.0.3 
46 07453 041000 STA 0.0.2 
47 07454 151400 INC 2.2 
48 07455 175400 INC 3.3 
4q 07456 125404 INC 1,1, SZR 
50 07457 00077 3 JMP CB.L3 
51 .2ND PART OF TEST IS MOVED 



10115 N3MRT 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
I! 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

07460 
07461 
07462 
07463 
07464 
07465 
07466 
07467 
07470 
07471 

07472 
07473 
07474 
07475 

07476 
07477 
07500 
07501 

030457 
024472 
133000 
035000 
024456 
137000 
050457 
054460 
005400 
000412 

020454 
030451 
025374 
004413 

100050 
102001 
000776 
040436 

,TEST PROGRAMS HAVE BEEN MOVED TO SCRATCH AREA 
.EXECUTE NEXT TES IN SEQUENCE 
CB.03: LOA 2.CB.TK ,GET TEST COUNT 

LOA I.CB.TS ,ADRS SEQ TABLE 
ADD 1.2 
LOA 3.0.2 
LOA I.CB.LC 
ADD 1.3 
STA 2.CB.TI 
STA 3.CB.SE 

.GET RELATIVE POSITION 
,STRT POS IN SCRATCH 

JSR 0.3 , ••• GO TO TEST ••• 
JMP CB.04 ,NO ERROR RETURN 

,SKIP ON RETURN IS GROSS ERROR 
.FAST CHECKSUM OF MEMORY WAS NOT CORRECT 
,BUT THE SECOND PASS THROUGH THE DATA CHECK 
,DID NOT FIND ANY ERRORS IN PATTERN GENERATED 

LOA O.OTOTL ,FAST SUM RESULT 
LOA 2.CB.EN 
LOA 1.-4.2 
JSR CB.ER 

,#-I'S GENERATED 

CB.XI: LCALL RSCRA ,RELEASE IK SCRATCH 
RSCRA-ASCRA*IBII+IOOOIO 
AOC O.O.SKP ,RET ALL RELEASED 
JMP CB.XI ,RELEASE ALL 
STA O.CB.TK ,SET NO SCRATCH SW 
LCALL RETRN 
RETRN-ASCRA.1BII+100010 28 07502 100210 

29 ,NORMAL 
010442 CB.04' 
022441 

30 
31 
32 
33 
34 

07503 
07504 
07505 
0750& 

RETURN FROM TEST SEE IF PASS COMPLETE 
ISZ CB.TI 
LOA O.@CB.TI ,NEXT IN SEQ 

100005 
000417 

35 07507 100210 

~ 

COM O.O.SNR 
JMP CB.X2 

,=-1 WAS END SEQ 
,AND RELEASE SCRA. 

LCALL RETRN 
RETRN-ASCRA*IBII+IOOOIO 

~ 

1011& N3MRT 
01 
02 07510 054437 
03 

07511 100350 

.PATTERN CHECK FOUND AN ERROR 
CB.ER' STA 3.CB.SE 

LCALL ERROl 
ERROI-ASCRA.IBII+IOOOIO 04 

OS 
0& 
07 
08 
09 
10 
II 
12 

07512 000401 CB.EC' 
07513 02044& 

JMP .+1 .CONTINUE ERROR TYPEOUT 
LOA O. CBTXT 

07514 100170 
07515 020422 
07516 024424 
07517 030430 

13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 

07520 
07521 
07522 
07523 
07524 

07525 
0752& 
07527 
07530 
07531 
07532 
07533 
07534 
07535 
0753& 

07537 
07540 
07541 
07542 
07543 
07544 
07545 
0754& 
07547 
07550 
07551 
07552 
07553 
07554 

44 07555 
45 07556 
4& 07557 
47 075&0 
4B 075&1 
49 075&2 

100370 
000755 
102400 
040425 
000757 

020230 
103123 
000445 
020420 
04040& 
101004 
000441 
02040& 
030404 
000&70 

000000 
000037 
000151 
000000 
007&15 
000000 
000000 
000000 
000000 
000000 
0077&7 
000104 
007554 
000000 
000152 
000045 
000101 
177777 
0075&2 
005215 

CB.X2: 

CB.TK' 
CB.37 • 
CB.PU 
CB.LC: 
CB.BG: 
CB.EN: 
CB. TI' 
OTOTL: 
CB.SE: 
CB.ES: 
CBBG2: 
CBPL2: 
CB.TS: 

o 

LCALL ERRTX 
ERRTX-ASCRA*IBII+IOOOIO 
LOA O.CB.TK .TEST # 
LOA I.CB.LC .LOGICAL ADDRESS 
LOA 2.CB.SE ,START TEST OR E CALL 
LCALL ERROC 
ERROC-ASCRA*IBII+IOOOIO 
JMP CB.XI ,SWO=I RELEASE SCRATCH 
SUB 0.0 .OTHERWISE HOLD IT 
STA O.CB.ES ,AS IS UNTIL SWO=I 
JMP CB.04 

LOA O.SWREG 
ADOZL O.O.SNC 
JMP CB.05 
LOA O.CB.ES 
STA O.CB.TK 
MOV O.O.SZR 
JMP CB.05 
LOA O.CB.LC 
LOA <!.CB.PL 
JMP CB.RL 

,CHECK IF RELEASEING 
,SCRATCH-SKP IS NOT REL. 
,RELEASE IT 
,GET ERR SWITCH 
,-I IS NO ERRS 

.AND SCRATCH IS RELEASED 
,OTHERWISE MOVE 
,PROGRAM UP AND 
,RESTART AT TEST 0 

37 
EPROG-BEGIN 
o 
BEGIN 
o 
o 
o 
o 
o 
DISTUR 
DIRET-DISTUR 

CB. TS+I ,TEST 
BEGIN-BEGIN 
DISTUR-BEGIN 
ICHECK-BEGIN 
CB.FA-BEGIN 

SEQUENCE TABLE 

-I 
CBTXT •• +1 

.TXTE (cI5>cI2>C8.TK CB.LC CB.SE( 

~ 



) ) ) 

10117 N3MRT 10118 N3MRT 
01 ,OETERMINE IF IT IS TIME TO SWAP MEMORY 01 
02 ,CROSSOVER CONSTANTS 02 ,THE FOLLOWING SERIES OF TESTS ARE RELOCATEO TO 
03 CB.05: LCALL ARANG 03 ,SCRATCH AREA ASSIGNEO FOR EXECUTION 
04 07574 100270 ARANG-ASCRA.IBII~IOOOIO 04 01&15 054532 BEGIN: STA 3.RETURN 
OS 07575 024557 LOA I.CI7 05 07& I & 102400 SU8 0.0 
0& 0757& 123404 AND 1.0.SlR 0& 07&·17 040544 STA O.PONES 
07 07577 000&77 JMP CB.XI 07 07&20 034154 LOA 3.SCRLO 
08 07&00 020411 LDA 0.CB17 08 07&21 030527 LOA 2.C07&000 
Oq 07&01. 030411 LOA 2.CB400 Oq 07&22 020155 LOA O.SCRHI ,3/0=LIMITS 
10 07&02 106414 SU8# 0". SIR 10 07623 143400 AND 2.0 ,END DISTURB 
II 07603 000403 JMP • +3 II 07&24 040526 STA O.EOIST 
12 07604 020407 LOA O.CB37 12 07&25 173400 AND 3.2 
13 07&05 030407 LOA 2.CBIOK 13 07&2& 050523 STA 2.MOoUAL 
14 07&0& 04054& STA 0.C17 14 07627 030154 IPAT: LOA 2.SCRLO 
15 07&07 050544 STA 2.C400 IS 071>30 024523 LOA I.C400 
16 07610 000&&& JMP CB.XI 1& 07631 020533 LOA O.PATT ,START PATTERN 
17 07&11 000017 CBI7: 17 17 07&32 147404 AND 2" '-SlR 
18 07&12 000400 CB400: 400 18 07633 100000 IPATI: COM 0.0 
Iq 07&13 000037 CB37: 37 Iq 07&34 024520 LOA I.CI7 
20 07614 010000 CSIOK: 10000 20 07&35 034530 FILL' LOA 3.BPROG ,AVOIO OVERWRITE TST 

21 0763& 15643& SUB I' 2.3.SEl 
22 07637 000404 JMP .+4 
23 07&40 034526 LOA 3.EPROG 
24 07641 172433 SUBI' 3.2.SNC ,SKP.PROG END 
25 07642 000405 JMP .+5 
26 07&43 041000 STA 0.0.2 ,STR PAT WORD 
27 07&44 034517 LOA 3.PONES 
28 071>45 117000 ADD 0.3 
2q 07&46 054515 SlA 3.PONES 'ACCUMULATE CHKSUM 
30 07&47 151400 INC 2.2 ,FOR NXT STOR 
31 07650 034506 LOA 3.C77 
32 07&51 133414 AND* 1.2.SlR ,FILL FOR 16 
33 07&52 000763 JMP FILL 
34 07&53 157414 ANO* 2.3.SlR ,THEN COM PAT 
35 07654 000757 JMP IPATI" ,EVERY &4 
3& 07655 024155 LOA I.SCRHI .TST FOR END 
37 07&56 125400 INC I" 
38 07&57 146434 SUBZ* 2". SlR 
H 076&0 000750 JMP IPAT+ I 
40 076&1 0024&6 JMP iilRETURN 



10119 N3MRT 10120 N3MRT 
01 'C~ECK PATTERN IN SCRATCH AREA AGAINST GENERATED 01 
02 07&&2 0544&5 ICHECK' STA 3.RETURN 02 ,FAST CHECKSUM PATTERN SHOULD = THAT STORED 03 07&63 030154 LOA 2.SCRLO :INIT PAT 03 0771& 054431 CB.FA' STA 3.RETURN 04 07&64 024467 LOA I. C4 00 04 07717 102400 SUB 0.0 05 07665 020477 LOA O.PATT 05 07720 030154 LOA 2.SCRLO ,BEGIN OF SCRA. 06 07&66 133414 AND# 1.2.SZR 06 07721 034444 LOA 3.BPROG ,START OF TST STORE 07 07667 100000 ICK: COM 0.0 07 07722 156405 CB.FI: SUB 2.3.SNR 08 07670 024475 LOA I.BPROG ,DON'T CMP TST STOR OB 07723 000407 JMP CB.F3 09 07671 14&436 SUBZ. 2.I.SEZ 09 07724 174400 NEG 3.3 ,(3J=.WORDS TO ADD 10 07672 000405 JMP CHECK 10 07725 025000 CB.F2: LOA 1,0,2 :GET WRD II 07673 024473 LOA I.EPROG II 07726 123000 ADD 1.0 ,ACCUM SUM-I'S 12 07&74 132436 SUBZ# 1.2.SEZ 12 07727 151400 INC 2.2 13 07&75 000402 JMP CHECK 13 07730 175404 INC 3.3.SZR 14 07676 000404 JMP ECHECK-4 14 07731 000774 JMP CB.F2 IS 07677 025000 CHECK, LOA 1.0.2 ,GET WORD FROM MEM IS 07732 034155 CB.F3: LOA 3.SCRHI 1& 07700 10&414 SUB. Od.SZR .SKP= 16 07733 175400 INC 3.3 17 07701 00&461 JSR iIlERRI 17 07734 15&415 SUS. 2.3.SNR ,DONE ALL CORE 18 07702 151400 INC 2.2 18 07735 000403 JMP CB.F4 'YES EXIT 19 07703 024451 LOA I. C 17 19 07736 030430 LOA 2.EPROG 20 07704 133414 AND. 1.2.SZR 20 07737 0007&3 JMP CB.FI ,ADO ABOVE TSTS 21 07705 000763 JMP ICK+I 21 07740 024423 CB.F4' LOA I. PONES ,OJ=#-I'S GEN 22 07706 034450 ECHECK: LOA 3.C77 22 07741 122414 SUB#I.O.SZR ,SHO BE: 23 07707 157414 ANO# 2.3.SZR .CHK END OF LINE 23 07742 000402 JMP CB.F5 ,BUT AREN'T 24 07710 000757 JMP ICK 24 07743 002404 JMP iilRETURN 
25 07711 024155 LOA I.SCRHI 25 07744 010403 CB.F5: ISZ RETURN .STEP EXIT 2& 07712 125400 INC 1.1 26 07745 042414 STA O.iilCB.WK ,SAVE IN CASE 27 07713 146434 SUBZ.2d.SZR .CHK END OF CORE 27 07746 000715 JMP ICHECK+I 'CHECK CAN'T FIND ERR 28 07714 000750 JMP ICHECK+2 28 07747 000000 RETURN 0 
29 07715 002432 JMP iilRETURN 29 07750 076000 C07600 76000 

30 07751 000000 '100UAL 0 
31 07752 000000 EDIST: 0 
32 07753 000400 C400: 400 
33 07754 000017 C17: 17 
34 07755 000020 C20: 20 
35 07756 000077 C77. 77 
36 07757 001777 CI777. 1777 
37 07760 000101 CIOI' 101 
38 07761 007546 CB.WK. DTOTL 
39 07762 007510 ERRI' CB.ER 
40 07763 000000 PONES: 0 
41 07764 000000 PATT. 0 
42 07765 000000 BPRDG: 0 
43 07766 000000 EPROG: 0 

~ ~ .J 
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10121 N3MRT 
01 
02 
03 ,SHUFFLE MEM BV FLOATING A BIT OR NO BIT THROUGH 16 WORD 
04 07767 054760 OISTUR: STA 3.RETURN 
05 07770 030154 lOA 2.SCRlO 
06 07771 145000 OISTL: MOV 2.1 :2=START OF 16 
07 07772 0207&3 lOA 0.C20 ,MAKE I=ENO+l 
08 07773 107000 ADO 0.1 
09 07774 034771 lOA 3.BPROG :START OR "BEGIN) 
10 07775 136436 SUBU 1.3.SEZ ,END 16'BEG 
II 07776 000411 JMP 01500 ,NOeOO THIS 16 
12 07777 03'4767 lOA 3.EPROG ,GET END PRG 
13 10000 172436 SUBZ# 3.2.SEZ :STRT 16.ENO PRG 
14 10001 000403 JMP .+3 ,YES 
15 10002 131000 MOV 1.2 ITRV STRT NXTI6 
16 10003 000766 JMP OISTl 
17 10004 034155 lOA 3.SCRHI 
18 10005 166436 SUBU 3.1.SEZ :ENO 16'SCRHI 
19 10006 002741 JMP @RETURN ,YES EXIT JOB ~ONE 

20 10007 004450 01500: JSR OrxOR :FlT A 1 BIT 16 WORDS 
21 10010 020745 lOA 0.C20 
22 10011 112400 SUB 0.2 ,BACK TO START OF 16 
23 10012 114400 NEG 0.3 ,SHUFFLE 16 TIMES 
24 10013 021000 OISOl: lOA 0.0.2 ,WORD 0 
25 10014 025001 lOA 1,1,2 
26 10015 041001 STA 0.1.2 .GOES TO WORD 
27 10016 021002 lOA 0.2.2 
28 10017 045002 STA 1,2.2 .1 GOES TO 2 
29 10020 025003 lOA 1.3.2 
30 10021 041003 STA 0.3.2 ,2 GOES TO 
31 10022 021004 LOA 0,4,2 
32 10023 045004 STA 1,4,2 ,3 GOES TO 
33 10024 025005 lOA 1.5.2 
34 10025 041005 STA 0.5.2 ,4 GOES TO 5 
35 10026 021006 lOA 0.6.2 
36 10027 045006 STA 1,b,2 ,5 GOES TO 
37 10030 025007 lOA 1,7,2 
38 10031 041007 STA 0.7.2 ,6 TO 
39 10032 021010 lOA 0.10.2 
40 10033 045010 STA 1.1 0.2 ,7 TO 10 
41 10034 025011 lOA I.! I. 2 
42 10035 041011 STA 0.11.2 ,10 TO 11 
43 10036 021012 lOA 0.12.2 
44 10037 045012 STA I.! 2.2 111 TO 12 
45 100.0 025013 lOA 1.13.2 
46 10041 041013 STA 0.13.2 ,12 TO 13 
47 10042 021014 lOA 0.14.2 
48 10043 045014 STA 1.14.2 ,13 TO 14 
49 10044 025015 lOA 1.1 5. 2 
50 100.5 041015 STA 0.15.2 ,14 TO 15 
51 10046 021016 lOA 0.16.2 
52 10047 045016 STA 1.16.2 ,IS TO 16 
53 10050 025017 lOA 1,17,2 
54 10051 041017 STA 0.17.2 ,16 TO 17 
55 10052 045000 STA 1,0,2 ,AND 17 BACK TO 
56 10053 175404 INC 3.3.SZR ,DONE 16 TIMES 
57 10054 000737 JMP OISOl ,WORDS NOT BACK TO ORIG VET 
58 10055 004402 JSR OIXOR ,XOR BITS BACK TO ORIG 
59 10056 000713 JMP OISTl 'DO REST OF SCRATCH 

-) 

10122 N3MRT 
01 
02 10057 054414 
03 10060 102520 
04 10061 025000 
05 10062 135000 
06 10063 117520 
07 10064 107000 
08 100b5 166400 
09 10060 045000 
10 10067 151400 
11 10070 101124 
12 10071 000770 
13 10072 002401 
14 10073 000000 
15 

,COMS A SINGLE BIT 
OIXOR: STA 3.0IRET 

SUBZl 0.0 
LOA 1,0,2 
MOV 1.3 
ANOZl 0.3 
ADO 0.1 
SUB 3.1 
STA 1.0.2 
INC 2.2 
MOVZl O.O.SZR 
JMP OIXOR+2 
JMP @OIRET 

OIRET, 0 
.ENDC 

IN EACH OF NEXT 16 WORDS 
,THEN RESTORES TO ORIG 
,XOR I BIT 
,GET NEXT WRD 
,START BIT XOR 
,50 FLT BIT PAT 
,APPEARS IN THE5E 
,16 WORDS 

:DONE All - POS BIT II 

) 



10123 N3MRT 10124 N3MRT 
01 01 
02 .SC-MEMORY TEST - DEFINE PARAMETERS TO LINKR 02 ,EXECUTE ENTRY POINT 03 03 .GET SCRATCH AREA 04 NEXTT MM.OO 04 10124 020525 MM.02: LOA O.MM.ES ,ERR SWITCH 05 010074 LMEML=. 05 10125 101005 MOV O.O.SNR ,SKP IS NOT HAO ERROR 0& 0001&1 .LOC LPGO 0& 1012& 000407 JMP MM.2A ,ERR HAS OCCURRED 07 001&1 010077 MM.OO 07 :DDN'T NEED TO GET SCRATCH 08 0001&2 LPGO=. 08 10127 102000 ADC 0.0 Oq 010074 .LOC LMEML Oq 10130 040521 STA O.MM.ES ,CLR ERR SWITCH 10 10074 000000 0 .TEST PASS CTR 10 LCALL ASCRA ,GET IK SCRATCH II 10075 000000 0 ,TEST ERROR CTR II 10131 100010 ASCRA-ASCRA*IBII+IOOOIO 12 1007& 000000 0 ,INTERRUPT TIMEOUT SWITCH 12 10132 000520 JMP MM.xl .EXIT IF NONE AVAILABLE 13 13 MM.2U LCALL ESCRA ,EXPAND SCRATCH BY IK 14 10077 010117 MM.OO' MM.OI ,INIT ENTRY 14 10133 100030 ESCRA-ASCRA*IBII+IOOOIO 15 10100 010124 MM.02 'EXEC ENTRY 15 10134 000401 JMP MM.2A ,NO MORE AVAILABLE 1& 10101 000000 0 ,WAIT SW 1& 
17 10102 000000 0 , 17 ,MOVE TESTS TO SCRATCH AREA 
18 10103 177777 -I 'ALWAYS ENTER 18 10135 030154 MM.2A. LOA 2.SCRLO Iq 10104 17&000 17&000 ,EVERY PROTECT ON Iq 1013& 0347&5 LOA 3.MM.LC .FROM HERE 20 10105 0102&5 MM.EC ,NO I/O VALIDITY TRAPS 20 10137 141000 MOV 2.0 
21 1010& 0102&5 MM.EC ,NO WRITE/DEFER TRAPS 21 10140 0247&2 LOA I.MM.PL 
22 10107 141523 .TXTE ISC MEMORY TEST! 22 10141 123000 ADD 1.0 23 04&&40 23 10'"2 040504 SfA O. MM. SA ,SAVE STARTING AOOR 24 04&705 24 10143 124000 COM 101 ,-* OF WORDS TO MOVE 25 151317 25 10144 021400 MM.L2: LOA 0.0.3 2& 120131 2& 10145 041000 SrA 0.0.2 
27 142724 27 10'"& 151400 INC 2.2 
28 152123 28 10147 175400 INC 3.3 2q 000000 2q 10150 125404 INC 1.1.SZR 
30 30 10151 000773 JMP MM.L2 • CONTINUE 31 .INIT ENTRY 31 
32 32 ,NOW EXECUTE TESTS IN SCRATCH 
33 10117 102000 MM.OI' ADC 0.0 33 10152 034154 MM.03. LOA 3.SCRLO 
34 10120 040531 STA O.MM.ES ,CLR ERR SW 34 10153 005400 JSR 0.3 ,GO TO SCRATCH 
35 10121 001400 JMP 0.3 ,RETURN 35 10154 020475 LOA O.MM.ES ,ERR Sw 
3& 3& 10155 101004 MOV O.O.SZR 'SKP IS ERR HAS OCCURRED 37 10122 0000&7 MM.PL: MM.EN-MM.3A 37 1015& 000474 JMP MM.Xl ,RELEASE SCRATCH 
38 10123 0101&0 MM.LC. MM.3A 38 10157 000500 JMP MM.X2 ,DON'T REL. SCRATCH 

~ ~ ,~ 
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10125 N3M~T 10126 N3MRT 
01 01 
02 ,SCRATCH AREA HAS BEEN ASSIGNED. FILL AREA WITH BACKGND 02 ,NOW 00 lSI TEST IN REVERSE DIRECTION 
03 03 10215 030155 MM.3C' LOA 2.SCRHI ,STARTING ADDRESS 
04 101100 054454 MM.3A: STA 3.MM.S3 04 10216 034430 LOA 3.MM.SA ,FINISHING ADDRESS 
05 10161 030465 LOA 2.MM.SA ,FILL SCRATCH ~ITH MINUS I 05 10217 126000 ADC 1.1 ,ACI=EXPECTED VALUE BEFORE ISl 
06 101&2 034155 LOA 3.SCRHI 06 10220 021000 LOA 0.0.2 ,CHECK LOC BEFORE DOI~G ISl 
07 10163 126000 ADC 1.1· 07 10221 100014 COM* O.O.SZR ,ACO=-I? 
08 10164 045000 STA 1.0.2 08 10222 006421 JSR iilMM3E6 ,LOC NOT -I 8EFORE ISl 
09 10165 021000 LOA 0.0.2 'CHECK IT GOT THERE 0910223011000 lSI 0.2 ,lSI THIS.LOCATION 
10 10166 106434 SUBZ* O.t. SlR 10 10224 006420 JSR iilMM3E7 ,lSI DIDN'T SKIP 
11 101&7 006446 JSR iilMM3ER ,NOT -I.ERROR 11 10225 021000 LOA 0.0.2 'NO~ CHECK LOC. 
12 10170 151400 INC 2.2 12 10226 101004 MOV O.O.SIR ,LOC = o? 
13 10171 156432 SUBZ* 2.3.SIC ,DONE ALL? 13 10227 00&41& JSR iilMM3E8 ,LOC NOT 0 AFTER ISl 
14 10172 000771 JMP MM.3A+3 ,NOT YET 14 10230 133000 ADD 1.2 ,DECREMENT AC2 BY 
IS IS 10231 172432 SUBU 3.2·.SIC ,IS SCRHIcSCRLO? 
1& .ALL SCRATCH IS FILLED. NOW TEST WITH 1St 16 10232 0007&& JMP MM.3C+3 ,NOT YET 
17 10173 030453 MM.38: LOA 2.MM.SA 17 10233 002401 JMP iilMM.S3 .RETURN TO MAIN TEST SECTION 
18 10174 021000 LOA 0.0.2 18 
19 10175 100014 COM* O.O.SIR ,CHECK LOC BEFORE ISI'ING 19 • TEST CONSTANTS 
20 10176 00&440 JSR iilMM3EI ,NOT -1 BEFORE ISI'NG 20 10234 000000 MM.S3 0 
21 10177 011000 ISI 0.2 ,lSI THIS LOCATION 21 10235 010260 MM3ER MM.ER 
22 10200 006437 JSR iilMM3E2 ,ERROR. lSI OION'T SKIP 22 1023& 010300 MM3El MM.El 
23 10201 021000 LOA 0.0.2 ,GET CONTENTS 23 10237 010304 MM3E2 MM.E2 
24 10202 101004 MOV O.O.SIR ,LOC CONTENTS = O? 24 10240 010311 MM3E3 MM.E3 
25 10203 006435 JSR iilMM3E3 ,LOC NOT 0 AFTER lSI 25 10241 010315 MM3E4 MM.E4 
2& 10204 015000 DSI 0.2 ,-I TO LOC AGAIN 2& 10242 010322 MM3E5 MM.E5 
27 10205 000402 JMP .+2 27 10243 01032& MM3E& MM.E& 
28 1020& 00&433 JSR iilMM3E4 ,DSI SKIPPED-ERROR 28 10244 010332 MM3E7 MM.E7 
29 10207 021000 LOA 0.0.2 ,CHECK CONTENTS 29 10245 010337 MM3E8 MM.E8 
30 10210 100014 COM* O.O.SIR ,=-I? 30 1024& 000000 MM.SA 0 
31 10211 00&431 JSR iilMM3E5 'LOC NOT -I AFTER OSI 31 10247 000000 MM.EN 0 
32 10212 151400 INC 2.2 32 10250 000000 MM.SE 0 
33 10213 15&432 SU8U 2.3.SIC .DOt.rE ALL? 33 10251 000000 MM.ES 0 .ERROR SWITCH 
34 10214 0007&0 JMP MM.3B+l • NOT YET 34 
~5 35 .OONE ALL TESTING. RELEASE SCRATCH 

3& 
37 10252 102000 MM.XI: ADC 0.0 
38 10253 04077& STA O.MM.ES ,CLR ERR REL. S~ITCH 

39 LCALL RSCRA. ,RELEASE IK SCRATCH 
40 10254 100050 RSCRA-ASCRA*IBll+100010 
41 10255 102001 ADC O.O.SKP ,RET ALL RELEASED 
42 1025& 000774 JMP MM. XI ,RELEASE ALL 
43 MM.X2: LCALL RETRN ,RETURN TO LINKR 
44 10257 100210 RETRN-ASCRA*1811+100010 



10127 N3MRT 10128 N3MRT 
01 ,PATTERN CHECK FOUND AN ERROR 01 :REVERSE lSI TEST-lSI DIDN'T SKIP 
02 10260 054770 MM.ER: SlA 3.MM.SE 02 10332 054716 MM.E7: SlA 3.MM.SE 
03 10261 176400 SUB 3.3 03 10333 021000 LOA 0.0.2 
04 10262 050471 STA 2.MMLOC .SAVE LOC ADDR. 04 10334 126400 SUB 1.1 
05 10263 054467 STA 3.MM.TK ,SET ERROR * 05 10335 034413 LOA 3.MM.K7 
06 LCALL ERROl 06 10336 000724 JMP MM.ER+2 
07 10264 100350 ERROI-ASCRA*IBII+IOOOIO 07 
08 102~5 000401 MM.EC: JMP .+1 08 .REVERSE lSI TST-LOC NOT 0 AFTER ISZ 
09 102&6 020466 LOA O.MMTXT 09 10337 054711 MM.E8: BlA 3.MM.SE 
10 LCALL ERRU 10 10340 126400 SUB 1.1 
II 10267 100170 ERRTX-ASCRA*IBII+IOOOIO II 10341 034410 LOA 3.MMKIO 
12 10270 0204&2 LOA O.MM.TK .ERR# 12 10342 000720 JMP MM.EC-3 
13 10271 024757 LOA I.MM.SE .ERROR CALL ADDR 13 
14 10272 030461 LOA 2.MMLOC .GET SAVED LOC 14 10343 000002 MM.K2: 2 
IS LCALL ERROC IS 10344 000003 MM.K31 3 
16 10273 100370 ERROC-ASCRA*IBII+IOOOIO 16 10345 000004 MM.K41 4 
17 10274 000756 JMP MM. XI 17 10346 000005 MM.K5: 5 
18 10275 102400 SUB 0.0 18 10347 000006 MM.K6: 6 
19 1027& 040753 STA O.MM.ES ,SET ERR OCCURRED SW 19 10350 000007 MM.K7: 7 
20 10277 000&3& JMP MM.2A 20 10351 000010 MMKIOI 10 
21 21 10352 000000 MM.TKI 0 
22 ,FORWARD lSI TST - LOC NOT -I BEFORE lSI 22 10353 000000 MMLOCI 0 
23 10300 054750 MM.EI: STA 3.MM.SE 23 10354 010355 MMTXTI .+1 
24 10301 126000 AOC 1.1 24 10355 005215 .TXTE IcI5>cI2>MM.TKcII>MM.SEc11.LOCATIONI 
25 10302 17&520 SUBIL 3.3 
26 10303 000757 JMP MM.ER+2 
27 ,FORWARD lSI TST - lSI DIDN'T SKIP 
28 10304 054744 MM.E2: STA 3.MM.SE 
29 10305 021000 LOA 0.0.2 ,ACTUAL 
30 10306 126400 SUB 1.1 ,EXPECTED = 
31 10307 034434 LOA 3.MM.K2 
32 10310 000752 JMP MM.ER+2 

~ 
33 
34 ,FORWARD ISI-LOC NOT 0 AFTER lSI 

l 35 10311 054737 MM.E31 STA 3.MM.SE 

I 
36 10312 12&400 SUB 1.1 
37 10313 034431 LOA 3.MM.K3 
38 10314 000746 JMP MM.ER+2 
39 
40 ,D81 TEST-DSI SKIPPED 
41 10315 054733 MM.E4: SlA 3.MM.SE 
42 10316 021000 LOA 0.0.2 'ACTUAL 
43 10317 126000 ADC 1.1 ,EXPECTED -I 
44 10320 034425 LOA 3.MM.K4 
45 10321 000741 JMP MM.ER+2 
46 
47 ,DSI TEST-LOC NOT -I AFTER DSI 
48 10522 054726 MM.E5: STA 3.MM.SE 
49 10323 126000 ADC 1.1 
50 10324 034422 LOA 3.MM.K5 
51 10325 000135 JMP MM.ER+2 
52 
53 ,REVERSE lSI TEST-LOC NOT -1 BEFORE lSI 
54 10326 054722 MM.E6: STA 3.MM.SE 
55 10327 126000 AOC 1.1 
5& 10330 034417 LOA 3.MM.K6 
57 10331 000731 JMP MM.ER+2 
58 

",J \~ \,~ 
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10129 N3MRT 10130 N3MRT 
01 I • TITL ARITH 01 IARITH - DEFINE PARAMETERS TO LINKR 
02 IARITHMETI~ TEST MODIFIED TO RUN WITH L1NKR 02 NEXTT AT.OO 
03 IMACRO OEF'S TO INTER COMMUNICATE FOLLOW 03 010371 LMEML=. 
04 04 0001&2 .LOC LPGO 
05 05 0011>2 010374 AT.OO 
01> • MACRO CALL 01> 00011>3 LPGO= • 
07 X 07 010371 .LOC LMEML 
08 .MACRO XORA 08 10371 000000 0 I TEST PASS CTR 
09 JSR XOR.O 09 10372 000000 0 IlEST ERROR CTR 
10 X 10 1037] 000000 0 IINTERRUPT TIMEOUT SWITCH 
11 .MACRO XORI II 10374 010414 AT.OO: AT.OI 
12 JSR XOR.I 12 10375 010417 AT.02 
13 X 13 1037& 000000 0 
14 .MACRO XOR2 14 103H 000000 0 
15 JSR XOR.2 15 10400 177777 -I 
1& X 1& 10401 17&000 17&000 
17 .MACRO .DIVU 17 10402 010557 AT.EC 
18 JSR DIVU 18 10403 010557 AT.EC 
\9 19 010404 • UTE ( 
20 .MACRO .MPH 20' 10404 151101 ARITHMETIC TEST( 
21 JSR MPH 21 152311 
22 X 22 04&510 
23 .MACRO RANDOM 23 152305 
24 LCALL FRANG 24 141711 
25 X 25 152240 
2& .MACRO SQRT 2& 051705 
27 JSR SQRT. 27 000324 
28 28 ISET NO SCRATCH ASSIGNED SWITCH 
29 .MACRO SQ 29 10414 102000 AT.OII ADC 0.0 
30 JSR SQ. 30 10415 040471 STA O.AT.TK 
31 31 10411> 001400 JMP 0.3 
32 .MACRO .MPVU 32 
H JSR MPVU 
34 X 



10131 N3MRT 

\ 
\ 

01 ,EXECUTE ENTRY POINT GET SCRATCH IF NONE AVAIL 
02 
03 10411 0104&1 AT.021 ISZ AT.TK ,SKIP IS NO SCRATCH 
04 10420 0004&1 JMP AT.03 
05 lCAll ASCRA ,GET lK SCRATCH 
0& 10421 100010 ASCRA-ASCRA*IBll+l000l0 
01 10422 000453 JMP AT.05 ,EXIT NONE AVAILABLE 
08 10423 102000 AOC 0.0 
O. 10424 040555 STA O.AT.ES ,SET NO ERR SWTCH 
10 lCAll ESCRA ,TRY TO GET lK MORE 
11 10425 100030 ESCRA-ASCRA*IBll+l000l0 
12 1042& 000401 JMP .+1 ,BUT USE IK IF NO MORE AVAIL 
13 10427 030557 LOA 2.AT.H 
1410430·150400 NEG 2.2 ,TRY RANDOM BETWEEN lIM 31 TRYS 
.15 AT.2ll lCALl ARANG 
1& 10431 100210 ARANG-ASCRA*IBll+l000l0 
11 10432 024155 lOA I.SCRHI 
18 10433 103000 ADD 0.0 
1'1 10434 101220 MOVlR 0.0 ,ClR BIT 
20 10435 122032 AOClI 1.0.SlC 
21 1043& 000411 JMP AT.2A ,GRTR THAN HIlIM 
22 10431 034543 lOA 3.AT.Pl 
23 10440 16&400 SUB 3.1 ,ENOUGH ROOM 
24 10441 122032 AOCU 1.0.nC ITO RELOCATE UP 
25 10442 162400 SUB 3.0 ,NO lOWER NUMBER 
2& 10443 024154 LOA I.SCRlO 
21 10444 125400 INC 1.1 
28 10445 122432 SUBU 1.0.SlC 
2'1 1044& 000404 JMP AT.2B 
30 10447 151404 AT.2AI INC 2.2.SlR 
31 10450 0001&1 JMP AT.2l 
32 10451 121000 MOV 1.0 

~ 

10132 N3MRT 
01 ,MOVE TESTS TO SELECTED AREA 
02 
03 10452 111000 AT.2BI MOV 0.2 ,ADJUST SCRHI 
04 10453 020521 lOA O.AT.Pl 'SO THAT TESTS 
05 10454 024155 lOA I.SCRHI ,WILL FIT 
0& 10455 10&400 SUB 0.1 ,INTO SCRATCH 
01 1045& 132032 AOClI 1.2. SlC 
08 10451 131000 MOV 1.2 
0'1 104&0 050523 SlA 2.AT.lC ,START AORS IN SCRATCH 
10 104&1 024521 AT.Rli lOA I.AT.Pl 
11 10462 124000 COM 1.1 ,-. WORDS TO MOVE 
12 104&3 030520 lOA 2.AT.lC ,TO 
13 10464 034520 lOA 3.AT.8G ,FROM 
14 104&5 021400 AT.l21 lOA 0.0.3 ,MOVE lOOP 
IS 104~1> 041000 STA 0.0.2' 
1 I> 104&1 151400 INC 2.2 
17 10410 115400 INC 3.3 
18 10471 125404 INC 1.1.SZR 
1'1 10472 000113 JMP AT.L2 
20 10413 050512 STA 2.AT.EN 
21 10414 000413 JMP AT.03 
22 10415 102000 AT.051 ADC 0.0 
23 1041& 040410 STA O.AT.TK 
24 AT.UI lCALl RETRN 
25 10471 100210 RETRN-ASCRA*1811+100010 
2& ,MAP OPTION DOES NOT EXIST GO DIRECT 
27 10500 020503 AT.GOI lOA O.AT.lC 
28 10501 040501 STA O.AT.lA 
2'1 10502 020154 lOA O.SCRlO 
30 10503 040504 STA O.AT.lO 
31 10504,040505 STA O.AT.LP 
32 10505 002503 JMP OlAT .lA 
33 1050& 000000 AT.TKI 0 

~ () 
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10133 N3MRT 10134 N3MRT 
01 ,TESTS HAVE BEEN MOVED TO SCRATCH 01 ,ERROR IN TEST DURING EXECUTION 
02 'AT.03 SELECTS lOGICAL PAGE ASSIGNMENT 02 
03 'AND INITIATES TEST VIA GSCRA 03 10553 010554 ATERR: ATERR+ I 
04 04 10554 054424 STA 3.ATS03 ,PRINT ERR HEADERS 
05 10507 020472 AT.03: lOA O.AT.ES ,GET ERR SWITCH 05 lCAll ERROl 
06 10510 101005 MOV O.O.SNR ,SKIP IS NO ERR 0& 10555 100350 ERROI-ASCRA*IBII+IOOOIO 
07 10511 00041& JMP AT.04 'USE PREV ASSIGN 07 1055& 000401 JMP .+1 
08 lCAll ARANG 08 10557 020433 AT.EC: lOA O.ATTXI 
09 10512 100270 ARANG-ASCRA.IBII+IOOOIO 09 lCAll ERRTX 
10 10513 105000 MOV 0.1 10 105&0 100170 ERRTX-ASCRA*IBII+IOOOIO 
II 10514 030472 lOA 2.AT.37 II 105bl 020422 lOA O.AT.lC ,FOllOW UP WITH 
12 lCAll AOIVI 12 105&2 024425 lOA I.AT.lO HEST RElOC INFO 
13 10515 100310 AOIVI-ASCRA*IBII+IOOOIO !3 105&3 030425 lOA 2.AT.lA 
14 1051& 040473 STA O.AT.lP 14 lCAll ERROC 
15 10517 0244&4 lOA I.AT.lC 15 105&4 100370 ERROC-ASCRA*IBII+IOOOIO 
16 10520 030154 lOA 2.SCRlO 1& 105&5 000401 JMP .+1 
17 10521 14&400 SUB 2.1 17 lCAll ERPAC 
18 10522 111300 MOVS 0.2 18 105&& 100250 ERPAC-ASCRA.IBII+IOOOIO 
19 10523 153120 AOOll 2.2 19 105&7 020411 lOA 0.ATS03 ,CONTINUE TYPE 
20 10524 0504&3 STA 2.AT.lO 20 10570 024420 lOA I.AT.lA 
21 10525 IHOOO ADO 1.2 21 10571 030413 lOA 2.AT.BG 
22 10526 0504&2 STl 2.AT.lA 22 lCAll ERPAO 
23 10527 0204&2 AT~04: lOA O.AT.lP ,REMAP SCR TO HERE 23 10572 100230 ERPAO-ASCRA*IBII+IOOO!O 
24 10530 0304&0 lOA 2.AT.LA :STARTING lOGICAL AORS 24 10573 000755 JMP AT.4A ,SWO=! RELEASE SCR 
25 10531 024422 lOA I.ATERR ,I=ERROR RET AOORS 25 10574 102400 SUB 0.0 
2& lCAll GSCRA ,GO TO SCRATCH 2& 10575 040404 BlA O.AT.ES ,SET ERR SW 
27 10532 100070 GSCRA-ASCRA.IBII+IOOOIO 27 10576 04071 0 STA O.AT.TK ,ClR TEST K 
28 10533 000745 JMP AT.GO :COUlONT REMAP GO DIRECT 28 10577 000700 JMP AT.XI ,RETURN TO L1NKR 
29 ,RETURN TO NEXT lOC PASS COMPLETE NO ERRS 2q 

30 10534 020230 lOA O.SWREG ,CHECK IF REl. SCRATCH 
31 10535 103123 AOOll O.O.SNC ,SKP IS NOT REL 
32 1053& 00040& JMP • +& ,RELEASE SCRATCH 
33 10537 020442 lOA O.AT.ES ,CHK FOR PREV ERR 
34 10540 101004 MOV O.O.SlR ,SKP ON PREV ERR 
35 10541 000403 JMP .+3 ,RELEASE ASSIGN 
3/0 10542 040744 STA O.AT.n 
37 10543 000734 JMP AT.XI 
38 lCAll ARANG ,IF BITS 0 AND 1=1 
39 10544 100270 ARANG-ASCRA*IBII+IOOOIO 
40 10545 103043 AOOO O.O.SNC :RElEASE AND REMAP 
41 1054& 103003 ADO O.O.SNC :IF EITHER =0 MAKE 
42 10547 000773 JMP .-5 ,NEXT PASS SELECT NEW lP 
43 AT.4A: lCAll RSCRA 
44 10550 100050 RSCRA-ASCRA.IBII+!OOOIO 
45 10551 000724 JMP AT.05 ,SET NO SCRATCH 
4& 10552 00077& JMP AT.44 
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10135 N3~RT 10lU N3~RT 
01 10&00 000000 ATS03: 0 01 ~S\I SETUP rMISC TEST OF NEG/COM 
02 10bOI 000000 AT.ESI 0 02 ~CA~~ SETU~ 

03 10&02 001~&1 AT.P~: ATENO-MSI 03 10&41 100410 SETU~-ASCRA*IBII+IOOOIO 

04 10&03 000000 AT.~C: 0 04 RANOOM 
05 10604 010&41 AT.BGr MSI 05 ~CA~~ FRANG 
0& 10605 000000 AT.ENI 0 06 10&42 100450 FRANG-ASCRA*IBII+IOOOIO 
07 10606 000037 AT.371 37 07 10&43 104700 NEGS 0.1 
08 10607 000000 AT.~O: 0 08 10644 130342 COMOS 1.2.SIC 
09 10610 000000 AT.~AI 0 09 10&45 142014 AOC# 2.0.SIR 
10 10611 000000 AT.~PI 0 10 ERROR 
II 10612 010&13 ATTIII .+1 11 10646 004402 JSR .+2 
12 10613 005215 .TITE [CI5~cI2~AT.~C AT .~O AT.~A[ 12 10&47 000402 JMP .+2 
13 10625 01062& ATTI2: .+1 13 ~CA~~ ERRET 
14 10&2& 005215 .TITE (CI5~CI2~ATS03 AT.~P E AORS( 14 10650 100470 ERRET-ASCRA*IB11+100010 

15 ~OOP 

16 ~CA~~ ~~OOP 
17 10&51 100430 L~OOP-ASCRA.1Bll+l00010 
18 
19 rMS21 
20 SETUP ,MIse TEST OF INC SWAPPEO. 
21 ~CA~~ SETU~ 
22 10652 100410 SETU~-ASCRA*IBII+IOOOIO 

2J RANDOM 
24 ~CA~~ FRANG 
25 10&53 100450 FRANG-ASCRA*IBII+IOO010 
2& 10&54 111700 INCS 0.2 
27 10&55 145323 MOVIS 2.I.SNC 
28 10656 106314 AOCS# O.t. SZR 
29 ERROR 
30 10&57 004402 JSR .+2 
31 10&60 000402 JMP .+2 
32 ~CA~~ ERRET 
33 106&1 100470 ERRET-ASCRA*IBII+100010 
34 ~OOP 
35 ~CA~~ ~~OOP 
U 10&62 100430 ~~OOP-ASCRA*IBII+IOO010 

37 

~ ~ () 
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10137 N3MRT 10138 N3MRT 
01 ,MS3: 01 ,ROTI : 
02 SETUP ,MISC NEG TEST 02 SETUP ,TEST ROTATE LEFT 
03 LCALL SETUL 03 LCALL SETUL 
04 10663 100410 SETUL-ASCRA*IBII.IOOOIO 04 10702 100410 SETUL-ASCRA*IBII+IOOOIO 
05 10664 102400 SU8 0.0 05 RANDOM 
06 10665 100644 NEGOR O.O.SZR 06 LCALL FRANG 
07 ERROR 07 10703 100450 FRANG-ASCRA*IBII+IOOOIO 
08 10666 004402 JSR • +2 08 10704 105000 MOV 0.1 
09 10667 000402 JMP .+2 09 10705 101100 MOVL 0.0 
10 LCALL ERRET 10 10706 111100 MOVL 0.2 
II 10670 100470 ERRET-ASCRAoIBII+IOOOIO II 10707 151100 MOVL 2.2 
12 10671 100664 NEGCR O.O.SZR 12 10710 151100 MOVL 2.2 
13 ERROR 13 10711 155100 MOVL 2.3 
14 10672 004402 JSR • +2 14 10712 175100 MOVL 3.3 
15 10673 000402 JMP • +2 15 10713 175100 MOVL 3.3 
16 LCALL ERRET 16 10714 161100 MOVL 3.0 
17 10674 100470 ERRET-ASCRA*IBII+IOOOIO 17 10715 101100 MOVL 0.0 
IB 10675 100664 NEGCR O.O.SZR 18 10716 101100 MOVL 0.0 
19 ERROR 19 10717 101100 MOVL 0.0 
20 10676 004402 JSR • +2 20 10720 101100 MOVL 0.0 
21 10677 000402 JMP • +2 21 10721 101100 MOVL 0.0 
22 LCALL ERRET 22 10722 101100 MOVL 0.0 
23 10700 100470 ERRET-ASCRAoIBII+IOOOIO 23 10723 101100 MOVL 0.0 
24 LOOP 24 10724 101100 MOVL 0.0 
25 LCALL LLOOP 25 10725 101100 MOVL 0.0 
26 10701 100430 LLOOP-ASCRA*IBII+IOOOIO 26 10726 106414 SUB. O.I.SZR 
27 27 ERROR 

28 10727 004402 JSR .+2 
29 10730 000402 JMP .+2 
30 LCALL ERRET 
31 10731 100470 ERRET-ASCRA.IBII+IOOOIO 
32 LOOP 
33 LCALL LLOOP 
34 10732 100430 LLOOP-ASCRAoIBII+IOOOIO 
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1013q N3MRT 
01 IROU: 
02 SETUP ITEST ROTATE RIGHT 
03 LCALL SETUL 
04 10733 100410 SETUL-ASCRA*IBIl+l000l0 
05 RANDOM 
0& LCALL FRANG 
07 10734 100450 FRANG-ASCRA*IBll+l000l0 
08 10735 131000 MOV 1.2 
09 1073& 121200 MOVR 1.0 
10 10737 101200 MOVR 0.0 
11 10740 101200 MOVR 0.0 
12 10741 101200 MOVR 0.0 
13 10742 101200 MOVR 0.0 
14 10743 101200 MOVR 0.0 
15 10144 191200 MOVR 0.0 
1& 10145 101200 MOVR 0.0 
17 1014& 101200 MOVR 0.0 
18 10747 101200 MOVR 0.0 
lq 10750 105200 MOVR 0.1 
20 10751 125200 MOVR 1.1 
21 10752 135200 MOVR 1.3 
22 10753 175200 MOVR 3.3 
23 10754 175200 MOVR 3.3 
24 10755 1&1200 MOVR 3.0 
25 1075& 101200 MOVR 0.0 
2& 10757 112414 SUU 0.2.SIR 
27 ERROR 
28 107&0 004402 JSR .+2 
2q 107&1 000402 JMP .+2 
30 LCALL ERRET 
31 107&2 100470 ERRET-ASCRA*IBII+100010 
32 LOOP 
33 LCALL LLOOP 
34 10763 100430 LLOOP-ASCRA*1811+100010 

~ ' .... ~ 
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10140 N3MRT 
01 
02 
03 
04 107&4 100410 
05 
0& 
07 107&5 100450 
08 107&& 131000 
Oq 107&7 127700 
10 10770 127700 
11 10771 127700 
12 10772 127700 
13 10773 127700 
14 10774 135300 
15 10775 177700 
1& 1077& 177700 
17 10777 1&1300 
18 11000 103700 
19 11001 112414 
20 
21 11002 004402 
22 11003 000402 
23 
24 11004 100470 
25 
2& 
27 11 005 100430 
28 
2q 
30 
31 
32 1100& 100410 
33 
34 
35 11007 100450 
3& 11010 104042 
37 11011 123704 
38 
3q 11012 004402 
40 11013 000402 
41 
42 11014 100470 
43 
44 
45 11015 100430 
4& 

IANOO: 
SETUP IANY NUMBER ANDED ~ITH 
LCALL SETUL 
SETUL-ASCRA*IBll+l000l0 
RANDOM IITSELF SHOULD NOT 
LCALL FRANG 
FRANG-ASCRA*IBll+l000l0 
MOV 1.2 18E CHANGED. 
ANDS 1.1 
ANOS 1.1 
ANOS 1.1 
ANDS 1.1 
ANDS 1.1 
MOVS 1.3 
ANDS 3.3' 
AI';DS 3.3 
MOVS 3.0 
ANDS 0.0 
SUB# 0.2.SZR 
ERROR 
JSR • +2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBl1+100010 
LOOP 
LCALL LLOOP 
LLOOP-ASCRA*IB11+100010 

IAI';OII 
SETUP IA NUMBER ANDED WITH ITS 
LCALL SETUL 
SETUL-ASCRA*1811+100010 
RANDOM ICOMPLIMENT SHOULD 
LCALL FRANG 
FRANG-ASCRA*1811+100010 
COMO O.I.SZC 
AI';DS I.O.SIR IPRODUCE ZERO RESULT. 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*1811+100010 
LOOP 
LCALL LLOOP 
LLOOP-ASCRA*IBll+IOOOIO 

(~ 
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10141 N3MRT 10142 N3MRT 
'01 .AND3: 01 ,TEST PROCESSOR VIA EXCLUSIVE OR ROUTINES. 
02 SETUP ,PERFORM A AND INSTRUCTION 02 
03 LCALL SETUL 03 ,XI: 
04 11011> 100410 SETUL-ASCRA*IBII+IOOOIO 04 SETUP ,C(ACI) IS SAVED IN C(AC2). 
05 RANDOM ,WITH THE RESULT IN AC2. 05 LCALL SETUL 
01> LCALL FRANG 01> 11042 100410 SETUL-ASCRA*IBII+IOOOIO 
07 11017 100450 FRANG-AStRA*IBII+IOOOIO 07 RANDOM ,ACO IS EXCLUSIVE OR ED 
08 II 020 171>620 SUBZR 3.3 ,SIMULATE THE AND VIA 08 LCALL FRANG 
09 11021 131000 MOV 1.2 ,LOOKING FOR ADDER CARRY. 09 11043 100450 FRANG-ASCRA*IBII+IOOOIO 
10 11022 113400 AND 0.2 10 11044 131000 MOV 1.2 ,WITH ACI TWICE. THE SECOND 
II 11023 101113 AND3LI MOVL' O.O.SNC II CALL ,EXCLUSIVE OR SHOULD 
12 11024 000403 JMP .+3 12 XORA ,RESTORE ACI TO ITS 
lJ 11025 125112 MOVL' I.I.SZC 13 11045 00441>7 JSR XOR.O 
14 11026 101141 MOVOL O.O;SKP 14 CALL ,ORIGIONAL CONTENTS. 
IS 11027 IDI121 MOVZL O.O.SKP 15 XORA 
II> 11030 125141 MOVOL I.I.SKP II> 11046 00441>1> JSR XOR.O 
17 11031 125120 MOVZL 1.1 17 11047 132414 SUB' 1.2.SIR 
18 11032 175224 MOVIR 3.3.SZR 18 ERROR 
19 11033 000770 JMP AND3L 19 II 050 004402 JSR .+2 
20 11034 101>415 SUa. 0.1. SNR ,CHECK IF ACO-I ARE 20 11051 000402 JMP .+i! 
i!1 11035 132414 SUa. 1.2.SIR ,THE SAME AND IF THEY i!1 LCALL ERRET 
2i! ERROR ,ARGEE WITH INST. i!i! 1105i! 100470 ERRET-ASCRA*IBII+IOOOIO 
i!3 11031> 004402 JSR .+i! 23 LOOP 
24 11037 000402 JMP .+i! i!4 LCALL LLOOP 
i!5 LCALL ERRET 25 11 053 100430 LLOOP-ASCRA*IBII+IOOOIO 
i!6 11040 100470 ERRET-ASCRA*IBII+IOOOIO 21> 
i!7 LOOP 27 ,Xi!: 
i!8 LCALL LLOOP 28 SETUP ,THE FIRST EXCLUSIVE OR 
29 11041 100430 LLOOP-ASCRA*IBII+IOOOIO i!9 LCALL SETUL 

30 11054 100410 SETUL-ASCRA*IBII+IOOOIO 
31 RANDOM ,ROUTINE EXCHANGES THE 
3i! LCALL FRANG 
33 11055 100450 FRANG-ASCRA*IBII+IOOOIO 
34 CALL ,CONTENTS 
35 XORi! ,OF ACO AND ACI. IT ALSO 
3f> 11051> 004474 JSR XOR.i! 
37 CALL ,FORMS THE EXCLUSIVE OR 
38 XORI ,IN ACi!. THE SECOND EXCLUSIVE 
39 11057 004463 JSR XOR.I 
40 11060 1121114 SUB' O.i!.SIR ,OR FORMS THE RESULT 
41 ERROR ,OF ACO-ACI IN ACO. 
42 1101>1 00440i! JSR .+i! 
43 11062 00040i! JMP .+i! 
44 LCALL EIIRET 
45 1101>3 100470 ERRET-ASCRA*IBII+IOOOIO 
41> LOOP 
47 LCALL LLOOP 
48 1101>4 100430 LLOOP-ASCRA*IBII+IOOOIO 

J 
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10143 N3MRT 10144 N3MRT 01 ,0: 01 , XS: 02 SETUP ,SAVE C(ACI) NEGATED IN 02 SETUP ,EXCLUSIVE OR C(ACI) TO 03 LCALL SETUL 03 LCALL SETUL 04 110&5 100410 SETUL-ASCRA*IBII+IOOOIO 04 11110 100410 SETUL-ASCRA*IBII+IOOOIO 05 RANOOM ,C(AC2). EXCLUSIVE OR C(ACO) TO 05 RANDOM ,ALL ZEROS IN C(ACO). 0& LCALL FRANG 0& LCALL FRANG 07 II 0&& 100450 FRANG-ASCRA*IBII+IOOOIO 07 11111 100450 FRANG-ASCRA*IBII+IOOOIO 08 110&7 130400 NEG 1.2 ,C(ACI). EXCLUSIVE OR THE 08 11112 102400 SU8 0.0 0'1 CALL ,RESULT 8ACK TO ACO. 0'1 CALL 10 XORA ,CHECK VIA AOOITION TO 10 KORI 11 11070 004444 JSR XOR.O II 11113 004427 JSR XOR.I 
12 CALL ,COMPLIMENT OF ORIGIONAL 12 11114 10&414 SUU 001. SZR 
13 XORI ,NUM8ER. 13 ERROR 
14 11071 004451 JSR KOR.I 14 11115 004402 JSR .+2 
15 11072 IBOl4 AOON 0.2.SZR 15 11116 000402 JMP .+2 
U ERROR 1& LCALL ERRET 
17 11073 004402 JSR .+2 17 11117 100470 ERRET-ASCRA*IBII+IOOOIO 18 11074 000402 JMP .+2 18 LOOP 
1'1 LCALL ERRET 1'1 LCALL LLOOP 
20 11075 100470 ERRET-ASCRA*IB11+100010 20 11120 100430 LLOOP-ASCRA.iBII+100010 
21 LOOP 21 
22 LCALL LLOOP 22 IX&! 
23 1107& 100430 LLOOP-ASCRA'IBll+l000l0 23 SETUP ,EXCLUSIVE OR C(AC1) TO 24 24 LCALL SETUL 
25 ,X41 25 11121 100410 SETUL-ASCRA*IBll+l000l0 
2& SETUP ,EXCLUSIVE OR C(ACO) TO 2& RANDOM ,(-I) IN C(ACO). 27 LCALL SETUL 27 LCALL FRANG 
28 II 077 100410 SETUL-ASCRA*IBll+IOOOIO 28 11122 100450 FRANG-ASCRA*IBll+l000l0 
2'1 RANDOM ,ALL ZEROS IN C(ACI). 2'1 11123 102000 AOC 0.0 ITHE COMPLIMENT OF 30 LCALL FRANG 30 CALL ITHIS RESULT SHOULD 31 11100 100450 FRANG-ASCRA*IBll+100010 31 KORI ,EQUAL C(AC1). 
32 11101 12&400 SU8 1.1 32 11124 00441& JSR XOR.I 
33 CALL 33 11125 110000 COM 0.2 
34 XORA 34 1112& 14&414 SU8. 201. S ZR 
35 11102 004432 JSR XOR.O 35 ERROR 
3& 11103 106414 SU8# O.t.SZR 3& 11127 004402 JSR • +2 
37 ERROR 37 11130 000402 JMP .+2 
38 11104 004402 JSR .+2 38 LCALL ERRET 
3'1 111 05 000402 JMP .+2 ]'I 11131 100470 ERRET-ASCRA*IBll+100010 
40 LCALL ERRET 40 LOOP 
41 1110& 100470 ERRET-ASCRAol811+100010 41 LCALL LLOOP 
42 LOOP 42 11132 1004]0 LLOOP-ASCRA*IBll+100010 
43 LCALL LLOOP 43 11133 00043& JMP X7 
44 11107 100430 LLOOP-ASCRA*IBll+100010 
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10145 N3MRT 1014& N3MRT 
01 11134 054433 XOR.O: STA 3.XOR.4 01 X7: SETUP ,C(ACI) IS SET EQUAL TO 
02 11135 135000 MOV 1.3 ,EXCLUSIVE OR C(ACO).C(ACI). 02 LCALL SETUL 
03 1113& 117520 ANDIL 0.3 rRESULT IS IN C(ACI). 03 11171 100410 SETUL-ASCRA*IBII+IOOOIO 
04 11137 107000 ADD 0.1 04 RANDOM ,C(ACO). C(ACO) AND C(ACI) 

05 11140 1&&400 SUB 3.1 05 LCALL FRANG 
0& 11141 002426 JMP ilXOR.4 0& 11172 100450 FRANG-ASCRA*IBII+IOOOIO 
07 07 11173 105000 MOV 0.1 rARE EXCLUSIVE ORED WITH 
08 11142 054425 XOR.I: STA 3.XOR.4 08 CALL rTHE RESULT GOING TO AC2. 

09 11143 135000 MQV 1.3 rEXCLUSIVE OR C(ACO).C(ACI). 09 KOR2 
10 11144 117400 AND 0.3 rRESULT IS IN C(ACO). 10 11174 004756 JSR XOR.2 
II 11145 174000 COM 3.3 II 11175 151004 MOV 2.2.SIR 
12 11146 163400 AND 3.0 12 ERROR 
13 11147 123000 ADD '1.0 13 11176 004402 JSR .+2 
14 11150 163400 AND 3.0 14 11177 000402 JMP .+2 
15 11151 002416 JMP ilXOR.4 IS LCALL ERRE1' 
16 16 11200 100470 ERRET-ASCRA*IBII+IOOOIO 
17 11152 054415 XOR.2: SrA 3.XDR.4 17 LOOP 
18 11153 034415 LOA 3.XM20 ,EXCLUSIVE OR C(ACO).C(ACI). 18 LCALL LLOOP 
19 11154 054412 STA 3.XORTEM rRESULT IN C(AC2). 19 11201 100430 LLOOP-ASCRA*IBII+IOOOIO 
20 11155 115000 MOV 0.3 ITHE CONTENTS OF ACO AND 20 
21 11156 137200 ADDR 1.3 'hCI ARE EXCHANGED. 21 ,X8 : 
22 11157 151200 MOVR 2.2 22 SETUP IC (ACO) IS SET TO THE 

23 11160 101220 MOVZR 0.0 23 LCALL SETUL 
24 11161 125200 ,",OVR 1.1 24 11202 100410 SETUL-ASCRA.IBII+IOOOIO 

25 11162 103200 ADDR 0.0 25 RMoiDOM ,COMPLIMENT OF C(ACI). THE 

26 11163 010403 rsz XORTEM 26 LCALL FRANS 
27 11164 000771 JMP XOR.2.3 27 11203 100450 FRANG-ASCRA*IBII+IOOOIO 

28 11165 002402 JMP ilXOR.4 28 11204 120000 COM 1.0 ,RESULT OF A EXCLUSIVE OR 

29 11166 000000 XORTEMI 0 29 CALL ,SHOULD BE ALL BITS 

30 11167 000000 lOR.al 0 30 XOR2 ISET (-ll. 

31 11170 177760 XM20: -20 31 11205 004745 JSR lOR.2 
32 11206 150014 COM. 2.2.SZR 
33 ERROR 
34 11207 004402 JSR .+2 
35 11210 000402 JMP .+2 
36 LCALL ERRET 
37 11211 100470 ERRET-ASCRA*IBII+IOOOIO 
38 LOOP 
39 LCALL LLOOP 
40 11212 100430 LLOOP-ASCRA*IBII+IOOOIO 



10147 N3MRT 10148 N3MRT 01 I X9: 01 I X II: 02 SETUP IEXCLUSIVE OR ALL ONES 02 SETUP IFORM EXCLUSIVE OF FUNCTION 03 LCALL SETUL 03 LCALL SETUL 04 11213 100410 SETUL-ASCRA*IBII+100010 04 11235 100410 SETUL-ASCRA*IBII+IOOOIO 05 11214 102300 AOCS 0.0 ,TO ALL ONES. THE 05 RAN~OM lIN C(AC21. 06 11215 126000 AOC 1.1 IRESULT SHOULD BE 06 LCALL FRANG 07 CALL IALL ZEROS. 07 11236 100450 FRANG-ASCRA*IBII+IOOOIO 08 XORA 08 CALL ICALL ANOTHER EXCLUSIVE 09 11216 004716 JSR XOR.O 09 XOR2 lOR FUNCTION SEVEN TIMES. 10 11217 127704 ANOS Id.SZR 10 11237 004713 JSR XOR.2 II ERROR II CALL ITHE RESULT SHOULD 8E THE 12 11220 004402 JSR .+2 12 XORA ,SAME AS THE FIRST XORA 13 11221 000402 JMP .+2 13 11240 004674 JSR XOR.O 14 LCALL ERRET 14 CALL 15 11222 100470 ERRET-ASCRA*IBII+IOOOIO 15 XORA 16 LOOP 16 11241 004673 JSR XOR.O 17 LCALL LLOOP 17 CALL 18 11223 100430 LLOOP-ASCRA*IBII+IOOOIO 18 XORA 19 19 11242 004672 JSR XOR.O 20 IXIO: 20 CALL 21 SETUP IEXCLUSIVE OR ALL ZEROS 21 lORA 22 LCALL SETUL 22 11243 004&71 JSR XOR.O 23 11224 100410 SETULoASCRA*IBII+IOOOIO 23 CALL 24 11225 102700 SUBS 0.0 ,TO ALL ZEROS. THE 24 XORA 25 11226 126400 SUB 1.1 IRESULT SHOULD BE 25 11244 004670 JSR XOR.O 26 CALL IALL ZEROS IN C(ACI1. 26 CALL 27 XORA 27 XORA 28 11227 004705 JSR XOR.O 28 11245 004667 JSR XOR.O 29 11230 107314 AOOS# O.I.SZR 29 CALL 30 ERROR 30 XORA 
31 11231 004402 JSR .+2 3\ 11246 004&66 JSR XOR.O 
H 11232 000402 JMP .+2 32 11247 132414 SUB. 1.2.SZR 
33 LCALL ERRET 33 ERROR 
34 11233 100470 ERRET-ASCRA*1811+100010 34 11250 004402 JSR .+2 
35 LOOP 35 11251 000402 JMP • +2 
36 LCALL LLOOP 36 LCALL ERRET 
37 11234 100430 LLOOP-ASCRA*IBII+1000I0 37 11252 100470 ERRET-ASCRA*IB11+100010 

38 LOOP 
]q LCALL LLOOP 
40 11253 100430 LLOOP-ASCRA*IBII+IOOOIO 
41 
42 11254 000402 JMP Al 
43 11255 000657 XOR.LI JMP XOR.O 
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1014'1 N3MRT 10150 1113MRT 
01 All SETUP ,SAVE C(AC2) IN CIACI). 01 ,A31 
02 LCALL SETUL 02 SETUP ,INCREMENT THE VALUE IN 
03 11256 100410 SETUL-ASCRA*IBII+IOOOIO 03 LCALL SETUL 
04 RANDOM ',ADD AND ADD C(ACO) TO 04 11302 100410 SETUL-ASCRA*IBII+IOOOIO 
05 LCALL FRANG 05 RANDOM ,ACI AND ADD THAT VALUE 
06 11257 100450 FAANG-ASCAA*IBII+IOOOIO 06 LCALL FRANG 
07 11260 145000 MDV 2.1 ,C(AC2). THE VALUE IN 07 11303 100450 FRANG-ASCRA*IBII+IOOOIO 
08 11261 112400 SUB 0.2 ,AC2 SHOULD NOT BE 08 11304 131460 INCC 1.2 ,TO (-I). THE RESULT 
0'1 11262 113000 ADD 0.2 ,CHANGED. 0'1 11305 102360 ADCCS 0.0 ,SHDULD BE THE OAIGIONAL 
10 11263 146414 SUBtI 2.1. SIR 10 11306 143060 ADDC 2.0 ,NUMBER. 
II ERROR II 11307 106414 SUBtI 001. SIR 
12 112~4 004402 JSR .+2 12 ERROR 
!3 11265 000402 JMP .+2 13 11310 004402 JSR .+2 
14 LtALL ERREt 14 11311 000402 JMP .+2 
15 11266 100470 ERRET-ASCRA*IBII+IOOOIO 15 LCALL ERRET 
16 LOOP 16 11312 100470 ERRET-ASCRA*IBII+IOOOIO 
17 LCALL LLOOP 17 LOOP 
18 It 267 100430 LLOOP-ASCRA*IBII+IOOOIO 18 LCALL LLOOP 
1'1 1'1 11313 100430 LLOOP-ASCRA*IBII+IOOOIO 
20 ,A21 20 ,A4I 
21 SETUP 21 SETUP ,SAVE THE C(ACI) IN t(ACO). 
22 LCALL SETUL 22 LCALL SETUL 
23 11270 100410 SETUL-ASCRA*IBII+IOOOIO 23 11314 100410 SETUL-ASCRA*IBII+100010 
24 RANDOM 24 RANDOM ,A "ADOA" INSTRUCTION SHOULD 
25 LCALL FRANG 25 LCALL FRANG 
26 11271 100450 FRANG-ASCRA*IBII+IOOOIO 26 11315 100450 FRANG-ASCRA*IBII+IOOOIO 
27 11272 102000 ADC 0.0 27 11316 121020 MOVl 1.0 INOT CHANGE THE VALUE OF 
28 11273 123000 ADD 1.0 28 11317 127200 AD DR 101 ITHE AC. 
2'1 11274 111400 INC 0'.2 2'1 11320 127200 ,ADDR 101 
30 11275 14&414 SUBtI 2.I.SlR 30 11321 127200 ADDR 1.1 
31 ERROR 31 11322 127200 ADDR 101 
32 11276 004402 JSR .+2 32 11323 127200 ADDR 101 
33 11277 000402 JMP .+2 33 11324 127200 AODR 101 
34 LCALL ERRET 34 11325 127200 ADOR 1.1 
35 11300 100470 ERRET-ASCRA*IBII+IOOOIO 35 11326 127200 ADDR 1.1 
36 LOOP 36 11327 127200 ADOR 1.1 
37 LCALL LLOOP 37 11330 127200 ADOR 1.1 
38 11301 100430 LLOOP-ASCRA*lBI(+IOOOIO 38 11331 127200 AODR 101 

3'1 11332 127200 AODR 101 
40 11333 127200 ADDR 101 
41 11334 127200 AODR 101 
42 11335 106454 SUBO_ O.I.SlR 
43 ERROR 
44 11336 004402 JSR .+2 
45 11337 000402 JMP .+2 
46 LCALL ERAET 
47 11340 100470 ERRET-ASCRA*IBII+100010 
48 LOOP 
4'1 LCALL LLOOP 
50 11341 100430 LLOOP-ASCRA*IBII+IOOOIO 
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10151 N3MRT 10152 N3MRT 
01 , A5: 01 , A6' 
02 SETUP ,THE RANDOM NUMBER IN 02 SETUP :THE SUM OF ACO-I IS 03 LCALL SETUL 03 LCALL SETUL 
04 11342 100410 SETUL-ASCRA~IBII+IOOOIO 04 11362 100410 SETUL-ASCRA*IBII+100010 
05 RANDOM ,CCACOl IS INCREMENTED VIA "INC" 05 RANDOM ,CHECKEO WITH THE SIMULATED 06 LCALL FRANG 06 LCALL FRANG 
07 11343 100450 FRANG-ASCRAoIBII+IOOOIO 07 113&3 100450 FRANG-ASCRA*IBII+IOOOIO 
08 11340 11 5400 INC 0.3 ,AND DECREMENTED VIA "ADD". 08 11360 135000 MOV 1.3 ,SUM. 
09 11305 126000 ADC 1.1 ,THE FINAL RESULT IN CCAC2l 09 11365 117000 ADD 0.3 
10 11346 137000 ADD 1.3 ,SHOULD BE EQUAL TO THE 10 113&6 050420 STA 3.ADDTEM ,SUM VIA ADD INSTRUCTION. 11 11347 175400 INC 3.3 ,ORIGIONAL NUMBER IN CCAC01. II 11367 131000 A6L: MOV 1.2 
12 11350 137000 ADD 1.3 12 CALL 
13 11351 171 400 INC 3.2 13 11370 004665 JSR XDR.L ,SIMULATE THE ADD VIA 14 11352 133000 ADD 1.2 10 11371 143524 ANDIL 2.0.SIR ,EXCLUSIVE DR. CCAC21= 15 11353 151400 INC 2.2 15 11372 000175 JMP A6L ,RIPPLE CARRY.CCACI1=RESULT. Ib 11354 133000 ADD 1.2 16 11373 020417 LOA O.ADDTEM 
17 11355 102410 SUB# 2.0.SIR 17 11374 122414 SUB# I.O.SIR 
18 ERROR 18 ERROR 
19 11356 004402 JSR .+2 19 11375 004402 JSR .+2 
20 11357 000402 JMP .+2 20 11376 000402 JMP .+2 
21 LCALL ERRET 21 LCALL ERRET 
22 113&0 100470 ERRET-ASCRA*IBII+IOOOIO 22 11377 100470 ERRET-ASCRA*IBII+IOOOIO 
23 LOOP 23 LOOP 
20 LCALL LLOOP 20 LCALL LLOOP 
25 11361 100430 LLOOP-ASCRA*IBII+IOOOIO 25 11400 100430 LLOOP-ASCRA*IBII+IOOOIO 

26 
27 ,A7: 
28 SETUP 'ADDITION OF NEGATED 
29 LCALL SETUL 
30 11001 100010 SETUL-ASCRA*IBII+IOOOIO 
31 RANDOM ,NUMBERS SHOULO PRODUCE 
32 LCALL FRANG 
33 11402 100450 FRANG-ASCRA*IBII+IOOOIO 
34 11403 110440 NEGO 0.2 ,ZERO AND A CARRY. 
35 11404 103204 lDDR 2.0.SIR 
36 ERROR 
37 11405 004002 JSR .+2 
38 1140& 000002 JMP .+2 
39 LCALL ERRET 
40 11407 100070 ERRET-ASCRA*IBII+IOOOIO 
41 LOOP 
42 LCALL LLOOP 
43 11410 100430 LLOOP-ASCRA*IBII+IOOOIO 
44 
45 11411 10100 I MOV O.O.SKP 
46 11412 177777 ADDTEM: -I 
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10153 N3MRT 10154 N3MRT 
01 ,48' 01 11433 10 I 00 1 MOV O.O.SKP 
02 SETUP ,ADD TEST. 02 11434 177400 M400: -400 
03 LCALL SETUL 03 ,4Rt: 
04 11413 100410 SETUL-ASCRA*IBII+100010 04 SETUP ,THE ORIGIONAL CONTENTS OF 
05 RANDOM 05 LCALL SETUL 
0& LCALL FRANG 0& 11435 100410 SETUL-ASCRA*IBII+100010 
07 11414 100450 FRANG-ASCRA*IBII+IOOOIO 07 RANDOM ,ACI. BITS 0-7 ARE SQUARED 
OB 11415 152520 SUBIL 2.2 ,=(+1) OB LCALL FRANG 
0'1 1141& 15\300 MOVS 2.2 '=(400) 8'1 1143& 100450 FRANG-ASCRA*IBII+IOOOIO 
10 11417 150400 NEG 2.2 ,=Cl77400) 10 11437 030775 LOA 2.M400 ,VIA MULTIPLY. THE SQUARE 
11 11420 143700 ANDS 2.0 ,SAVE HIGH ORDER 8 BITS. 11 11440 133700 ANDS 1.2 ,ROOT OF THE PRODUCT SHOULD 
12 11421 1053.20 MOVIS 0.1 ,SAME 8 BITS TO C(AC1)L. 12 11441 145000 MOV 2.1 'EQUAL THE ORIGIONAL. 
13 11422 103100 ADOL 0.0 ,MOVE C(ACO) LEFT VIA 13 CALL 
14 11423 103100 ADDL 0.0 :ADO SHIFT. 14 .MPYU ,SEE SYSTEMoREFFERANCE 
15 11424 103100 AODl 0.0 15 11442 004442 JSR MPYU 
1& 11425 103100 AOOL 0.0 1& 114~3 121000 MOV 1.0 ,MANUAL FOR FURTHER INFORMATION 
17 1142& 10&414 SUB. O.t. SZR 17 CALL ,ON MULTIPLY/SQ ROOT 
18 ERROR 18 SQRT ,PROGRAMS. 
1'1 11427 004402 JSR .+2 1'1 11444 0044&7 JSR SQRT. 
20 11430 000402 JMP .+2 20 11445 112414 SUBII 0.2.SIR 
21 LCALL ERRET 21 ERROR 
22 11431 100470 ERRET-ASCRA*IBll+l000l0 22 11446 004402 JSR .+2 
23 LOOP 23 11447 000402 JMP .+2 
24 LCALL LLOOP 24 LCALL ERRET 
25 11432 100430 LLOOP-ASCRA*IBll+IOOOIO 25 11450 100470 ERRET-ASCRA*IBll+l00010 
2& 2& LOOP 

27 LCALL LLOOP 
28 11451 100430 LLOOP-ASCRA*IBll+100010 



10155 N3MRT lOISb N3MRT 01 ,AR2' 01 'AR3 , 02 SETUP .TAKE THE SQUARE ROOT 02 SETUP .FINO SQUARE ROOT VIA 03 LCALL SETUL 03 LCALL SETUL 04 11452 100410 SETUL-ASCRA*IBI1+1000IO 04 11467 100410 SETUL-ASCRA*IBII+IOOOIO 05 RANDOM .OF A NUMBER. THE SQUARE 05 RANDOM .OIFFIRENT SUBROUTINES. Ob LCALL FRANG 0& LCALL FRANG 07 11453 100450 FRANG-ASCRA*IBII+IOOOIO 07 11470 100450 FRANG-ASCRA*IBII+IOOOIO 08 CALL .ROOT OF THE RESULT SQUARED 08 11471 141000 MOV 2.0 Oq SQRT ,SHOULO BE THE SAME AS THE Oq CALL 10 11454 004457 JSR SQRT. 10 SQRT II 11455 1050&0 MOVC 0.1 .ORIGIONAL ROOT. II 11472 004441 JSR SQRT. 12 1145& 1310&0 MOVC 1.2 12 11473 105000 MOV Ool ,SAVE FIRST RESULT IN ACI 13 CALL 13 11474 141000 MOV 2.0 14 .MPYU 14 CALL IS 11457 004425 JSR MPYU 15 SQ ,RESULT IN ACO. 1& 114&0 121000 MOV 1.0 1& 11475 00444& JSR SQ. 17 CALL .SQUAREO NOW TAKE ROOT. 17 1147& 10&714 SUBS# Ool.SIR 18 SQ 18 ERROR Iq 114&1 0044&2 JSR SQ. Iq 11477 004402 JSR .+2 20 114&2 112714 SUBS# 0.2.SIR 20 11500 000402 JMP • +2 21 ERROR 21 LCALL ERRET 22 114&3 004402 JSR .+2 22 11501 100470 ERRET-ASCRA*IBII+IOOOIO 23 114&4 000402 JMP .+2 23 LOOP 24 LCALL ERRET ,24 LCALL LLOOP 25 114&5 100470 ERRET-ASCRA*IBII+100010 25 11502 100430 LLOOP-ASCRA*IBII+IOOOIO 2& LOOP 2& 11503 000455 JMP AR4 27 LCALL LLOOP 
28 114&& 100430 LLOOP-ASCRA*IBII+IOOOIO 

~ ~ J 
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10157 N3MRT 10158 N3MRT 
01 11504 102460 MPYU: SU8C 0.0 ,CIACll*CIAC21 01 11533 054423 SQRT.: STA 3.SQ.S3 
02 11505 054411 MPYA: STA 3 •• CB03 ,RESULT IN ACO.ACI. 02 11534 126520 SUBIL 1.1 ,FIND SQ ROOT OF CIACO). 
03 11506 034411 LOA 3 •• CB20 ,SEE SYSTEM REFFERANCE 03 11535 135120 MOVIL 1.3 ,SEE THE SYSTEM REFFERANCE 
04 11507 125203 .C899: MDVR 1.I.SNC ,IfIANUl'L FOR FURTHER 04 11536 122422 SUBI 1.0.SIC ,MANUAL. 
05 11510 101201 MOVR O.O.SKP , INFORMATION. 05 11537 1&7001 ADD 3.t.SKP ,RESULT IN lCO. 
06 11511 143220 ADDIR 2.0 06 11540 12"1221 MOVIR I.O.SKP ,ACI DESTROYED. 
07 11512 175404 INC 3.3.SIR 07 11541 000775 JMP .-3 
08 11513 000774 JMP .CB99 08 11542 002414 JMP ilSQ.S3 
09 11514 125260 MOVCR 1.1 09 
10 11515 002401 JMP iI.CB03 10 11543 054413 SQ.: STA 3.SQ.S3 
11 1151& 000000 ;CB031 0 11 11544 176400 SUB 3.3 ,FINO SQ ROOT OF CIlCO). 
12 11517 177760 .CB201 -20 12 11545 054412 SlA 3.SQTEM ISAME RESULT AS PREVIOUS 
13 13 11546 162023 ADCI 3.0.SNC ,TEST BUT CODE IS 
14 11520 102400 DIVI: SUB 0.0 ICIAC01.CIAC1)/CIAC2). 14 11547 000405 JMP SQl ,DIFFIRENT. 
15 11521 054175 DIVU: SlA 3 .. CB03' ,ACO=REMAINDER 15 11550 010407 lSI SQTEM 
16 11522 034775 LOA 3 •• CB20 ,AC1=QUOTIENT 16 11551 010406 lSI SQTEM 
17 11523 125120 MOVIL 1.1 ,SEE SYSTEM REFFERANCE 17 11552 034405 LOA 3.SQTEM ,RESULT WILL BE IN ACO. 
18 11524 101100 .CC98: MOVL 0.0 ,MANUAL. 18 11553 000773 JMP .-5 
19 11525 142412 SUB. 2.0.SIC 19 11554 1&1200 SQI: MOVR 3.0 
20 11526 142400 SUB 2.0 20 11555 002401 JMP ilSQ.S3 
21 11527 125100 MOVL 1.1 21 
22 11530175404 INC 3.3.SIR 22 1155& 000000 SQ.S3: 0 
23 11531 000773 JMP .CC98 23 11557' 000000 SQTEMI 0 
24 11532 002764 JMP iI.CB03 
25 

j 
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10159 N3MRT 10lbO N3MRT 
01 AR4: SETUP ,THE CONTENTS OF AC2 IS 01 IAR5: 
02 LCALL SETUL 02 SETUP IUSE INC TO FORM 
03 115bO 100410 SETUL-ASCRA.IBll+100010 03 LCALL SETUL 
04 AR4L1 RANDOM IDIVIDED INTO ACO-I. 04 IIbll 100410 SETUL-ASCRA.IBII+IOOOIO 
05 LCALL FRANG 05 IIbl2 152440 SUBO 2.2 ITHE NUMBER 177400 
Ob 115b1 100450 FRANG-ASCRA.IBII+IOOOIO Ob llb1! 151504 INCL 2.2.SIR lIN ACI AND 400 IN AC2. 
07 115b2 040471 STA O.OACO ' 07 llbU 151504 INCL 2.2.SIR 
08 115b] 044471 STA I.OACI 08 llbl5 151504 INCL 2.2.SIR 
09 115b4 050471 STA 2.0AC2 09 11&1& 151504 INCL 2.2.SZR 
10 11565 142432 SUBU 2.0.SZC ITHIS RESULT MULTIPLIED 10 11&17 151507 INCL 2.2.SBN ITHE "SBN/SIR" SHOULD 
II 11566 000173 JMP AR4L IBY AC2 SHOULD PRODUCE 11 11&20 151507 nlCL 2.2.SBN INOT CAUSE A SKIP. 
12 CALL ITHE ORIGIONAL NUMBERS. 12 11621 151507 INCL 2.2.SBN 
13 .DIYU 13 11&22 145707 INCS 2.I.SBN 
14 11567 004732 JSR DIVU 14 11&23 151407 INC 2.2.SBN 
15 CALL 15 11&24 151400 INC 2.2 
16 .MPYA 1& 11&25 133014 ADD. 1.2.SIR 
17 11570 004715 JSR MPYA 17 ERROR 
18 11571 0344&4 LOA 3.0AC2 18 11&2& 004402 JSR • +2 
19 11572 15&414 SUB. 2.3.SIR 19 11&27 000402 JMP .+2 
20 ERROR IAC2 CHANGED? 20 LCALL ERRET 
21 11573 004402 JSR .+2 21 11&30 100470 ERRET-ASCRA.IBII+IOOOIO 
22 11574000402 JMP .+2 22 LOOP 
23 LCALL ERRET 23 LCALL LLOOP 
24 11575 100470 ERRET-ASCRA.IBII+IOO010 24 11&31 100430 LLOOP-ASCRA.IBII+IOOOIO 
25 1157& 03445& LOA 3.0ACI 
2& 11517 13&714 SUBU 1.3.SIR, 
27 ERROR IACI CHANGED. 
28 11&00 004402 JSR .+2 
29 11&01 000402 JMP .+2 
30 LCALL ERRET 
31 11&02 100470 ERRET-ASCRA.IBII+IOOOIO 
32 11&03 034450 LDA3.0ACO 
3! 11&04 116714 SUBU 0.3.SIR 
34 ERROR IACO CHANGED. 
35 11605 004402 JSR .+2 
3& 11&06 000402 JMP .+2 
37 LCALL ERRET 
38 11607 100470 ERRET-ASCRA.IBII+IOOOIO 
]If LOOP 
40 LCALL LLOOP 
41 llb10 100430 LLOOP-ASCRA.IBII+IOOOIO 

J 
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01&3 N3MRT 
101&4 N3MRT 01 11725 004402 JSR .+2 01 IAR8: 021172& 000402 JMP .+2 02 SETUP INEGATION OF IERO 03 LCALL ERRET 03 LCALL SETUL 04 11727 100470 ERRET-ASCRA*IBll+l000l0 04 11731 100410 SETUL-ASCRA*lBll+l000l0 05 LOOP 05 11732 102440 SUBO 0.0 ISHOULO PRODUCE IERO 0& LCALL LLOOP 0& 11733 1007&2 NEGCS O.O.UC lAND A CARRY. 07 11730 100430 LLOOP-ASCRA*lBll+l000l0 07 ERROR 08 
08 11734 004402 JSR .+2 
Oq 11735 000402 JMP .+2 
10 LCALL ERRET 
II 1173& 100470 ERRET-ASCRA*IBll+IOOOIO 
12 11737 1007&2 NEGCS O.O.SIC 
13 ERROR 
14 11740 004402 JSR .+2 
15 11741 000402 JMP .+2 
16 LCALL ERRET 
17 11742 100470 ERRET-ASCRA*IB11+100010 
18 11743 10070& NEGS O.O.SEl 
U ERROR 
20 11744 004402 JSR .+2 
21 11745 000402 JMP .+2 
22 LCALL ERRET 
23 1174& 100470 ERRET-ASCRA*IBll+l000l0 
24 11747 10070& NEGS O.O;aEI 
25 ERROR 
2& 11750 004402 JSR .+2 
27 11751 000402 JMP .+2 
28 LCALL ERRET 
2q 11752 100410 ERRET-ASCRA*IBII+100010 
30 II 153 100544 NEGOL O.O.SIR 
31 ERROR 
32 11154 004402 JaR .+2 
33 II 155 000402 JMP .+2 
34 LCALL ERRET 
35 1115& 100410 ERRET-ASCRA*lBll+l000l0 
3& 11757 100403 NEG O.O.SNC' 
37 ERROR 
38 II 1&0 004402 JSR .+2 
n 117&1 000402 JMP .+2 
40 LCALL ERRET 
41 111&2 100410 ERRET-ASC~A*lBll+l000l0 
42 111&3 100&44 NEGOR O.O.SZR 
43 ERROR 
44 II 1&4 004402 JaR .+2 
45 II 1&5 000402 JMP .+2 
4& LCALL ERRET 
41 117&& 100410 ERRET-ASCRA*IBll+l000l0 
48 117&1 104104 NEGS O.t. SZR 
4q ERROR 
50 II 170 004402 JSR .+2 
51 11171 000402 JMP .+2 
52 LCALLERRET 
53 II 172 100410 ERRET-ASCRA*IB11+100010 
54 11173 130104 NEGS 1.2.SIR 
55 ERROR 
5& 11 114 004402 JSR .+2 
51 11115 000402 JMP .+2 
58 LCALL ERRET 

'59 111110 100410 ERRET-ASCRA*IBll+100010 
&0 LOOP 

~ ·3 .J 
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01&5 N3MRT 101&& N3MRT 
01 LCALL LLOOP 01 ,AR9' 
02 11777 100430 LLOOP-ASCRA*IBII+IOOOIO 02 SETUP ,C(ACI).O+C(ACO) SHOULO 

03 LCALL SETUL 
04 12000 100410 SETUL-ASCRA*IBII+IOOOIO 
05 RANOOM ,PLACE ACO IN ACI. SEE 
06 LCALL FRANG 
07 12001 100450 FRANG-ASCRAoIBII+IOOOIO 
08 12002 040&51 STA O.OACO 
09 12003 152400 SUB 2.2 ,SYSTEM REFFERANCE MANUAL 
10 CALL ,FOR FURTHER INFORMATION. 
II 12004 004&52 JSR MPYAL 
12 12005 034&4& LOA 3.0ACO 
13 1200& 1&&414 SUB* 3.I.SlR 
14 ERROR 
15 12007 004402 JSR • +2 
1& 12010 000402 JMP .+2 
17 LCALL ERRET 
IB 12011 100470 ERRET-ASCRA*IBII+IOOOIO 
19 LOOP 
20 LCALL LLOOP 
21 12012 100430 LLOOP-ASCRA*IBII+IOOOIO 
22 
23 ,ARlO, 
24 SETUP ,TEST ·COM/INC· SWAPPED. 
25 LCALL SETUL 
2& 12013 100410 SETUL-ASCRA*IBII+IOOOIO 
27 12014 102300 ADCS 0.0 
28 12015 105705 INCS Ool.SNR 
29 1201& 130304 COMS 1,2,SlR 
30 12017 145705 INCS 201.SNR 
31 12020 12434& COMOS 1,I,SEl 
32 12021 131707 INCS 1,2,SBN 
B 12022 150304 COMS 2,2,SlR 
34 12023 151704 INCS 2,2,SlR 
35 ERROR 
3& 12024 004402 JSR • +2 
37 12025 000402 JMP • +2 
38 LCALL ERRET 
39 1202& 100470 ERRET-ASCRA*IBII+IOOOIO 
40 LOOP 
41 LCALL LLOOP 
42 12027 100430 LLOOP-ASCRA*IBII+IOOOIO 



101&7 N3MRT 101&8 N3MRT 01 I ARlll 01 IARI3: 02 SETUP ICOMPLIMENT AND INCREMENT 02 SETUP IFORM THE PARITY OF 03 LCALL SETUL 03 LCALL SETUL 04 12030 100410 SETUL-ASCRA*IBII+IOOOIO 04 12053 100410 SETUL-ASCRA*IBII+IOOOIO 05 RANDOM ISHOULD BE THE SAME AS 05 12054 105020 MOVZ 0.1 fCCACOl IN DIFFIRENT 0& LCALL FRANG 0& 12055 17&000 ADC 3.3 fROUTINES. CHECK THAT 07 12031 100450 FRANG-ASCRA*IBII+IOOOIO 07 12056 117000 ADD 0.3 ITHE RESULTS ARE EQUAL. 08 12032 110400 NEG 0.2 fNEGATE 08 12057 1&3704 ANDS 3.0.SIR 09 12033 104000 COM 0.1 09 120&0 000775 JMP .-3 10 12034 125400 INC 1.1 10 120&1 102&&0 SUBCR 0.0 ISAVE PARITY IN 8IT O. II 12035 132414 SUB. 1.2.SIR II 120&2 17&&20 SUBIR 3.3 12 ERROR 12 120&3 125102 MOVL 1.t.SIC 13 1203& 004402 JSR • +2 13 120&4 101400 INC 0.0 IBIT 15 WILL CONTAIN 14 12037 000402 JMP .+2 14 120&5 175224 MOVIR 3.3.8IR ITHE PARITY. 15 LCALL ERRET 15 120&6 000775 JMP .-3 If> 12040 100470 ERRET-ASCRA.IBII+IOOOIO 1& 120&7 115200 MOVR 0.3 ICHECK TO SEE IF 8ITS 17 LOOP 17 12070 103012 ADD. O.O.SIC IARE LIKE. 18 LCALL LLOOP 18 ERROR 
19 12041 100430 LLOOP-ASCRA*1811+100010 19 12071 004402 JSR .+2 
20 20 12072 000402 JMP .+2 
21 IARI21 21 LCALL ERRET 
22 SETUP ITEST COM LEFT AND RIGHT. 22 12073 100470 ERRET-ASCRA*1811+100010 23 LCALL SETUL 23 LOOP 
24 12042 100410 SETUL-ASCRA*1811+1000IO 24 LCALL LLOOP 
25 RANDOM 25 12074 100430 LLOOP-ASCRA*1811+1000IO 
2& LCALL FRANG 2& 
27 12043 100450 FRANG-ASCRA.i811+100010 27 IARI51 
28 12044 110100 COML 0.2 28 SETUP IMISC TEST OF SUB LEFT 29 12045 1442&0 COMCR 2.1 2'1 LCALL SETUL 
30 1204& 101>714 SUBU o.t. SZR 30 12075 100410 SETUL-ASCRA*IBII+IOOOIO 
31 ERROR 31 RANDOM lAND RIGHT. 
32 12047 004402 JSR .+2 32 LCALL FRANG 
33 12050 000402 JMP .+2 33 1207& 100450 FAANG-ASCRA*IBII+IOOOIO 
34 LCALL ERRET 34 12077 131000 MOV 1.2 
35 12051 100470 ERRET-ASCRA.IBII+IOOOIO 35 12100 10&500 SUBL 0.1 
3& LOOP 3& 12101 1271>00 ANDR 1.1 
37 LCALL LLOOP 37 12102 107000 ADO 0.1 
38 12052 100430 LLOOP-ASC~A*IBII+IOOOIO 38 12103 10&500 SUBL 0.1 

3'1 12104 1271>00 ANDR 1.1 
40 12105 107000 ADD 0.1 
41 1210& 132414 SUB. 1.2.SIR 
42 ERROR 
43 12107 004402 JSR • +2 
44 12110 000402 JMP .+2 
45 LCALL ERRET 
4& 12111 100470 ERRET-ASCRA*IBII+IOOOIO 
47 LOOP 
48 LCALL LLOOP 
4'1 12112 100430 LLOOP-ASCRA*IBII+IOOOIO 

.• ~ ~ ~ 
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101&q N3MRT 10170 N3MRT 
01 ,ARI&! 01 ,ARIH 
02 SETUP ,MISC TEST OF AND RIGHT. 02 SETUP ,MISC ADO SWAPPED TEST. 
03 LCALL SETUL 03 LCALL SETUL 
04 12113 100410 SETUL-ASCRA*IBII+IOOOIO 04 1212& 100410 SETUL-ASCRA*IBII+IOOOIO 
05 RANDOM 05 RAN~OM 

0& LCALL FRANG 0& LCALL FRANG 
07 12114 100450 FRANG-ASCRA*IBII+IOOOIO 07 12127 100450 FRANG-ASCRA*IBII+IOOOIO 
08 12115 131040 MOVO 1.2 08 12130 131000 MOV 1.2 
09 1211& 113&00 ANOR 0.2 09 12131 113000 ADO 0.2 
10 12117 107400 AND 0.1 10 12132 107300 ADOS 001 
II 12120 151100 MOVL 2.2 II 12133 125300 MOVS 1.1 
12 12121 14&014 SUs. 201. SIR 12 12134 132414 SUB# 1.2.SZR 
13 ERROR 13 ERROR 
14 12122 004402 JSR .+2 14 12135 004402 JSR .+2 
15 12123 000402 JMP .+2 15 1213& 000402 JMP .+2 
1& LCALL ERRET 1& LCALL ERRET 
17 12124 100470 ERRET-ASCRA*IBII+IOOOIO 17 12137 100470 ERRET-ASCRA*IBII+IOOOIO 
18 LOOP 18 LOOP 
Iq LCALL LLOOP 19 LCALL LLOOP 
20 12125 100430 LLOOP-ASCRA*IBII+IOOOIO 20 12140 100430 LLOOP-ASCRA*1811+100010 

21 
22 ,ARI8: 
23 SETUP ,CHECK AOC LEFT. 
24 LCALL SETUL 
25 12141 100410 SETUL-ASCRA*IBII+IOOOIO 
2& RANDOM 
27 LCALL FRANG 
28 12142 100450 FRANG-ASCRA.IBII+IOOOIO 
29 12143 131000 MOV 1.2 
30 12144 112120 AOCIL 0.2 
31 12145 100000 COM 0.0 
32 1214& 107120 ADOIL 001 
33 12147 132414 SUB. 1.2.SIR 
34 ERROR 
35 12150 004402 JSR • +2 
3& 12151 000402 JMP .+2 
37 LCALL ERRET 
38 12152 100470 ERRET-ASCRA*1811+100010 
H LOOP 
40 LCALL LLOOP 
41 12153 100430 LLOOP-ASCRA*IBII+IOOOIO 



10171 N3MRT 10172 N3MRT 01 .AR191 01 ARJSR: SETUP .TEST THAT INDEX WITH 02 SETUP ,TEST ADC RIGHT. 02 LCALL SETUL 03 LCALL SETUL 03 12202 100410 SETUL-ASCRA.1811+100010 04 12154 100410 SETUL-ASCRA*1811+!00010 04 12203 004401 JSR .+1 ISIGN 8IT SET DOES 05 RANDOM 05 12204 171122 MOVIL 3.2.SIC INOT LOAD INTO PC ON JSR. 06 LCALL FRANG 0& ERROR 
01 12155 100450 FRANG-ASCRA*1811+100010 07 12205 004402 JSR .+2 
08 1215& 131000 MOV 1.2 08 1220b 000402 JMP • +2 
09 12157 1122211' ADClR 0.2 09 LCALL ERRET 10 121bO 100000 COM 0.0 10 12207 100470 ERRET-ASCRA*1811+100010 II 121&1 107220 ADDlR 0.1 II 12210 151240 MOVOR 2.2 12 121&2 132414 SU8# l.a.SIR 12 12211 005007 JSR 7.2 IGO TO NEXT LOCATION 13 ERROR 13 12212 00440 I JSR .+1 14 121&3 004402 JSR .+2 14 12213 1&5000 MOV 3.1 IJSR SHOULD NEVER 15 121b4 000402 JMP .+2 15 12214 125112 MOVL* I.I.SIC ISTORE THE SIGN 8IT. 1& LCALL ERRET 1& ERROR 
17 121&5 100470 ERRET-ASCRA.1811+!00010 17 12215 004402 JSR • +2 
18 LOOP 18 1221& 000402 JMP .+2 
19 LCALL LLODP 19 LCALL ERRET 
20 121&& 100430 LLOOP-ASCRA*IB11+100010 20 12217 100470 ERRET-ASCRA*1811+100010 
21 21 LOOP 
22 IAR201 22 LCALL LLOOP 
23 SETUP • TEST SUB RIGHT. 23 12220 100430 LLOOP-ASCRA*1811+100010 
24 'LCALL SETUL 24 
25 12167 100410 SETUL-ASCRA*1811+100010 25 AREND: LCALL RETU2 
2& RANDOM 2& 12221 100510 RETU2-ASCRA*1811+100010 
27 LCALL FRANG 27 12222 000000 ATENOI 0 
28 12170 100450 FRANG-ASCRAoIBII+IOOOIO 
29 12171 131000 MOV 1.2 
30 12172 10&620 SUBIR 0.1 
31 12173 100420 NEG I 0.0 
32 12174 113200 ADDR 0.2 
33 12175 132414 SUB* l.a.SIR 
34 ERROR 
35 1217& 004402 JSR .+2 
3b 12177 000402 JMP .+2 
37 LCALL ERRET 
38 12200 100470 ERRET-ASCRAoI811+100010 
H LOOP 
40 LCALL LLOOP 
41 12201 100430 LLOOP-ASCRA*1811+100010 
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10173 
01 
02 
03 
04 
05 
06 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 

) 

N3!1RT 

000076 
000075 
000074 
060375 
060275 
062374 
062375 
062174 
062175 
060676 
0111076 

, .TITL FPTST 
,FLT POINT UNIT TEST TO RUN WITH 
,THE DIAGNOSTIC LINKER 
,DEFINE FLT PT INSTRUCTIONS 
.DUSR FPU=76 
.DUSR FPU2=FPU-I 
.DUSR FPUI=FPU-2 

.DUSR F!lFT=NIOP FPU2 

.DUSR F!lTF=NIOC FPU2 

.DIAC FLOOS=DOBP O.FPUI 

.DIAC FLOOD=OOBP 0.FPU2 

.DIAC FSTRS=DOBS O.FPUI 

.DIAC FSTRO=OOBS 0.FPU2 

.DIAC FPRST=DIAC O.FPU 

.DIAC FPL5T=DOA O.FPU 

) 

10174 N3MRT 
01 
02 
03 
04 
05 00163 
06 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1'1 

12223 
12224 
12225 
12226 
12227 
12230 
12231 
12232 
12233 
12234 
12235 

20 12236 
21 
22 
23 
24 
25 
26 
27 
28 
2'1 
30 
31 
32 
]] 

34 
35 
36 
37 
38 
3'1 
40 
41 

12245 
12246 
12247 
12250 
12251 
12252 
12253 
12254 
12255 
12256 
12257 
12260 

012223 
000163 
012226 
000164 
012223 
000000 
000000 
000000 
012245 
012261 
000000 
000000 
177777 
176000 
01250,0 
012500 
012236 
146306 
120]24 
147520 
047311 
120324 
051724 
000324 

102000 
040762 
104400 
065076 
064&76 
124405 
001400 
040464 
102400 
040752 
061076 
001400 

,TEST INTERFACE TO LINKER 
NE~TT F.OOO 

L!lEML=. 
.LOC LPGO 
F.OOO 

LPGO=. 
.LOC LME!lL 
o ,TEST PASS CTR 
o ,TEST ERROR CTR 
o ,INTERRUPT TIMEOUT SWITCH 

F.OOO: FP.OI 
FP.02 
o 
o 
-I 
176000 
FP.EC 
FP.EC 
.TnE ( 

FLT POINT TST ( 

,TEST INITIALIZE ROUTINE 
,DETERMINE IF FPU EXISTS 
,ENABLE OR DISABLE TEST ACCORDINGLY 
FP.OII ADC 0'.0 

STl 0.F.000+2 
NEG 0.1 
FPLST I 
FPRST I 
NEG I.I.SNR 
JMP 0.3 
SrA O.FP.TK 
SUB 0.0 
STA 0.F.000+2 
FPLST 0 
JMP 0.3 

,DISABLE TEST ENTER 

,SETS DIAG MODE 
,READ STATUS BACK 
,SKP IF FPU 
,EXIT TEST DISABLED 
,SET NO SCRA SI'I 

,) 



10175 N3MRT 10176 N3MRT 
01 • 01 .SCRATCH AREA HAS BEEN ASSIGNED RANDOMLY SEL 
02 .EXECUTE ENTRY POINT 02 .WHER TO MOVE TEST WITHIN SCRATCH AREA 
03 12261 010457 FP.021 ISl FP. TK .SKP IS NO SCRATCH 03 .SCRLO+I TO SCRLO+400 DEPENDS ON RELATIONSHIP OF LA8T 
04 12262 000464 JMP FP.03 .00 NXl IN SEQ 04 .RANOOM • TO SCRATCH AREA 
05 12263 020155 LOA O.SCRHI 05 12307 030432 FP.2A' LOA 2.FP.37 
06 12264 101004 MOV 0.0.8lR 06 12310 150400 NEG 2.2 
07 12265 000422 JMP FP.2A 07 LCALL ARANG IGET RAN. 
08 12266 102400 SU8 0.0 08 12311 100270 ARANG-ASCRA*1811+100010 
Oq 12267 040456 STA O.FP.KK .0 II EXTRA lK'S Oq 12312 030432 LOA 2.FP255 
10 LCALL ASCRA .TRY TO GET lK 10 12313 105000 MOV 001 
11 12270 100010 ASCRA-ASCRA*1811+100010 11 LCALL AOIVI .RET WITH ACO=DISPLACEMENT 
12 12271 000565 JMP FP.05 .NONE AVAILABLE 12 12314 100310 AOIVI-ASCRA*IBII+IOOOIO 
13 12272 102000 AOC 0.0 .-1 TO 13 12315 024154 LOA I.SCRLO 
14 12273 040447 STA O.FP.ES .NO ERR8W 14 12316 125400 INC 101 
15 LCALL ARANG .GET RAN. 15 12317 123000 ADD 1.0 
16 12274 100270 ARANG-ASCRA*1811+100010 16 12320 040545 FP.2CI STA O.FP.LC .AORESS TO RELOC TESTS 
17 12275 030444 LOA 2.FP.37 17 12321 000425 JMP FP.03 .INIT FIRST TEST 
\8 12276 105000 MOV 0.1 18 .RELOCATE TEST TO SELECTED SCRATCH AREA 
U LCALL AOIVI .REM='IK·S TO EXPAND I' 12322 144000 FP.RLI COM 2.1 .-IIWORDS TO MOV 
20 12277 100310 ADIVI-ASCRA*1811+100010 20 123i!3 111000 MOV 0.2 .TO ADRS 
21 12300 100405 N.EG O.O.SNR 21 12324 034543 LOA 3.FP.BG .FROM ADRS 
22 12301 000406 JMP FP.2A 22 12325 020535 LOA O.FP.HI .GET 141 REL 8CR 
23 FP.2LI. LCALL ESCRA .EXPAND SCRATCH IK 23 12326 041000 STA 0.0.2 
24 12302 -100030 ESCRA-ASCRA*1811+100010 24 12327 151400 INC 2.2 .HIGH LIMIT FOR TE8T 
25 12303 000404 JMP FP.2A .NO MORE AVAIL~8LE 25 12330 021400 FP.L21 LOA 0.0.3 
26 12304 010441 ISl FP .KK .+1 II EXTRA IK'S 26 12331 041000 STA 0.0.2 
27 12305 101404 INC O.O.UR 27 12332 175400 INC 3.3 
28 12306 000774 JMP FP.2L .KEEP EXPANDING 28 12333 151400 INC 2.2 

.n 12334 125404 INC 100.SZR 
30 12335 000773 JMP FP.L2 .MOV ALL TO BCRTCH 
31 12336 050532 STA 2.FP.EN .SAVE LAST LOC+I 
32 12337 000452 JMP FP.GO 
33 12340 000000 FP.TKI 0 
34 12341 000037 FP.371 37 
35 12342 000000 FP.ES' 0 
36 12343 001777 FKIKI 1777 
37 12344 000377 FP2551 255. 
38 12345 000000 FP.KKI 0 

~ ~3 (J 
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10177 N3MRT 10178 N3MRT 
01 rTESTS MOVED TO SCRATCH 01 rRETURN TO NEXT LOC PASS COMPLETE NO ERRS 
02 rFP.03 SELECTS LOGICAL PAGE ASSIGNMENT 02 124110 010450 lSI FP.TP 
03 rMOVES NEXT TEST TO SCRATCH VIA FP.RL 03 12417 022447 LOA O.@FP.TP rGET AORS NXT TST 
04 IRE TURNS TO FP.GO 04 12420 100004 COM O.O.SIR 1=-1 IS END OF SEQ 
05 lAND INITIATES TEST VIA GSCRA 05 12421 000437 JMP FP.XI 
010 010 12422 020230 LOA O.SWREG rCK IF REL. SCRATCH 
07 12346 020774 FP.031 LOA O.FP.ES I GET ERR SWITCH 07 12423 103123 AOOIL O.O.SNC ISKP IS NOT REL. 
08 12347 101005 MOV O.O.SNR ISKIP IS NO ERR 08 12424 0004010 JMP .+10 
09 12350 000441 JMP FP.GO IUSE PREV ASSIGN 0'1 12425 020715 LOA O.FP.ES ICHK FOR ~REV ERR 
10 LCALL ARANG 10 124210 101004 MOV O.O.SIR ISKP ON PRE V ERR 
II 12351 100270 ARANG-ASCRA.1811+100010 II 12427 000403 JMP .+3 'RELEASE ASSIGN 
12 12352 105000 MOV 0.1 12 12430 040710 SlA O.FP.TK 
13 12353 030510 LOA 2.FP.40 13 12431 000427 JMP FP. Xl 
14 12354 034771 LOA 3.FP.KK 14 LCALL ARANG IIF 8ITS 0 AND 1=1 
IS 12355 172400 SUB 3.2 rOONT EXPAND ABOVE 32K IS 12432 100270 ARANG-ASCRA.IBII+IOOOIO f 

110 LCALL AOIVI 110 12433 103043 AOOO O.O.SNC rRELEASE AND REMAP 
17 12356 100310 AOIVI-ASCRA.IBII+IOOOIO 17 12434 103003 ADO O.O.SNC ,IF EITHER =0 MAKE 
18 12357 040514 SfA O.FP.LP 18 12435 000404 JMP FP.04 INEXT PASS SELECT NEW LP 
1'1 123&0 024505 LOA I.FP.LC 19 FP.4AI LCALL RSCRA 
20 123&1 030154 LOA 2.SCRLO 20 1243& 100050 RSCRA-ASCRA*IBII+IOOOIO 
21 123102 1410400 SU8 2.1 21 12437 000417 JMP FP.05 I SET NO SCRFPCH 
22 12363 111300 MOVS 0.2 22 12440 00077& JMP FP.4A 
23 123104 153120 AOOIL 2.2 23 12441 102400 FP.041 SUB 0.0 
24 123&5 050504 SlA 2.FP.LO 24 12442 04067& SlA O.FP.TK 
25 123&10 034757 LOA 3.FP.KK IRECALC SCRHI 25 12443 000415 JMP FP.XI 
2& 123107 175300 MOVS 303 210 ,MAP OPTION ODES NOT EXIST GO DIRECT 
27 12370 177120 AOOZL 3.3 27 :AFTER READJUSTING SCRMI PARAMETER 
28 12371 157000 ADD 2.3 28 12444 020155 FP.GOI LOA O.SCRMI 
2'1 12372 020751 LOA O.FKIK 29 12445 040415 STA O.FP.HI 
30 12373 117000 ADD 0.3 30 124410 042417 STA O.@FP.LC 
31 12374 0544&& STA 3.FP.HI 31 12447 03441& LOA 3.FP.LC 
32 12375 133220 AOOZR 1.2 32 12450 020154 LOA O.SCRLO 
33 1237& 151500 INCL 2.2 33 12451 040420 STA O.FP.LO 
34 12377 050462 SfA 2.FP.GA 34 12452 175400 INC 3.3 
35 12400 020740 LOA O.FP.TK 35 12453 175400 INC 3.3 
36 1240 I 034545 LOA 3.FP.TT 36 12454 054405 STA 3.FP.GA 
37 12402 117000 ADO 0.3 37 12455 001400 JMP 0.3 
38 12403 031400 LOA 2.0.3 38 ISET SCRATCH RELEASED SW AND EXIT 
3'1 12404 0504&3 STA 2.FP.BG 39 1245& 102000 FP.051 AOC 0.0 
40 12405 0204&0 LOA O.FP.LC 40 12457 040&&1 STA O.FP.TK 
41 1240& 031000 LOA 2.0.2 41 FP.XII LCALL RETRN 
42 12407 054457 SlA 3.FP.TP 42 124100 100210 RETRN-ASCRA.IBII+IOOOIO 
43 12410 000712 JMP FP.RL 43 12461 000000 FP.GAI 0 
44 12411 0204&2 FP.GOI LOA O.FP.LP IREMAP SCR TO HERE 44 12462 060000 FP.HII 0 
45 12412 030447 LOA 2.FP.GA ISTARTING LOGICAL AORS 45 12463 000040 FP.401 040 
46 12413 0244&1 LOA I. FPERR rl=ERROR RET AOORS 4& 124104 000000 FPS03: 0 
47 LCALL GSCRA IGO TO SCRFPCH 47 124105 000000 FP.LCI 0 
48 12414 100070 GSCRA-ASCRA.IBII+IOOOIO 48 124&6 000000 FP.TPI 0 
49 12415 000427 JMP FP.GO ,COULONT REMAP GO DIRECT 4'1 124&7 000000 FP.8G: 0 

50 12470 000000 FP.ENI 0 
51 12471 000000 FP.LO. 0 
52 12472 000000 FP.LAI 0 
53 12473 000000 FP.LPI 0 



10179 N3MRT 10180 N3MRT 
01 ,ERROR IN TEST DURING EXECUTION 01 12554 012555 F.TXI: .+1 
02 02 12555 005215 .TXTE [cI5>cI2.FP.LC FP.LO FP.EN[ 03 12474 012475 FPERR: FPERR+I 03 12567 012570 F.TX2: .+1 
04 12475 054767 STA 3.FPS03 ·,PRINT ERR HEADERS 04 12570 005215 .TXTE [cI5.CI2.FPS03 FP.LP FP.ES[ 05 LCALL ERROl 05 12602 012603 F.TX3: .+1 
06 12476 100350 ERROI-ASCRA*1811+100010 06 12603 005215 .TXTE [cI5>cI2>FP.HI FP.BG FP.GA[ 07 12477 000401 JMP .+1 07 12615 012616 F.TX4' .+1 
08 12500 020454 FP.EC: LOA O.F.TXI 08 12616 005215 .TXTE [cI5.CI2>L AORS DATA S AORS[ 09 LCALL ERRTX 
10 12501 100170 ERRTX-ASCRA*1811+100010 
II 12502 020763 LOA O.FP.LC ,FOLLOW UP WITH 
12 12503 0247&6 LOA I.FP.LO ,TEST RELOC INFO 
\3 12504 030764 LOA 2.FP.EN 
14 LCALL ERROC 
15 12505 100310 ERROC-ASCRA*IBII+IOOOIO 
16 12506 000401 JMP • +1 
17 12507 020460 LOA 0.F.TX2 
18 LCALL ERRTX 
19 12510 100170 ERRTX-ASCRA*IBII+IOOOIO 
20 12511 020753 LOA 0.FPS03 ,CONTINUE TYPE 
21 12512 024761 LOA I.FP.LP ,RELOC 
22 12513 030&27 LOA 2.FP.ES ,=0 PRE V ERR 
23 LCALL ERROC 
24 12514 100370 ERROC-ASCRAoIBII+IOOOIO 
25 12515 000401 JMP .+1 
26 12516 020464 LOA 0.F.U3 
27 LCALL ERRU 
28 12517 100170 ERRTX-ASCRA*IBII+IOOOIO 
29 12520 020742 LOA O.FP.HI ,HI SCRATCH REL. 
30 12521 024746 LOA I.FP.BG ,TST BEFORE MOVE 
31 12522 030737 LOA 2.FP.GA ,WHERE STARTS REL. 
32 LCALL ERROC 
33 12523 100370 ERROC-ASCRA*IBII+IOOOIO 
34 12524 000401 JMP .+1 
35 12525 020470 LOA 0.F.TX4 
36 LCALL ERRTX 
37 12526 100170 ERRTX-ASCRA*IBII+IOOOIO 
38 12527 034741 LOA 3.FP.EN 
39 12530 021776 LOA 0.-2.3 
40 12531 024740 LOA I.FP.LO 
41 12532 111000 MOV 0.2 ,RECALCULATE AORS 
42 12533 132400 SUB 1.2 ,OF FAILED DATA 
43 12534 024154 LOA I. SCRLO liN RELATION TO 
44 12535 133000 ADD 1.2 ,SCRATCH AT 1ST LEVEL 
45 12536 101004 MOV O.O.SlR ,NOT DATA ERR SKP 
4& 12537 025000 LOA 1.0.2 
47 LCALL ERROC 
48 12540 100370 ERROC-ASCRA*IBII+IOOOIO 
49 125q 000675 JMP FP.4A , RELEASE SCRATCH 
50 12542 102400 SUB 0.0 
51 12543 042407 STA O.i)FPESx ,SET ERR SW 
52 12544 042407 STA O.iilFPTKX ICLR TEST K 
53 12545 000713 JMP FP.XI ,RETURN TO LINKR 
54 12546 012547 FP.TT: FP. TT+I 
55 12547 012631 FLTOI 
5& 12550 01277& FLT02 
57 12551 177777 -I 
58 12552 012342 FPESX: FP.ES 
59 12553 012340 FPTKX. FP.TK 

~ (J (J 
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10181 N3MRT 10182 N3MRT 
01 :FLOATING POINT LOAD AND STORE TEST 01 :COMPARE SINGLE PREC STORE COMPARE 
02 :SINGLE PRECISION OPERANDS 02 
03 03 12703 030466 LOA 2.FLTlA 
04 12631 000144 FLTOI: FUIE-FLTOI 04 12704 0344&6 LOA 3.FLTlB 

05 12632 004401 J SR • + I 05 12705 0244&6 LOA I.FLTIC 

06 12633 02077& LOA O.FLTOI 06 1270& 124640 NEGOR 1.1 

07 12634 117000 AOD 0.3 07 12707 125400 I NC 1.1 

08 12635 054534 STA 3.FLTIA ILOAD DATA START 08 12710 044465 STA I.FLTlE 

09 12&36 024772 LOA I.FLTOI-I :GET UPPER LOG ADDRESS 09 12711 021000 FLTIT: LOA 0.0.2 :GET FIRST WORD OF PAIR 

10 12637 166640 SUBOR 3.1 :HALF SCRATCH 2 WORDS EACH 10 12712 025400 LOA 1.0.3 :GET FIRST STORE 

II 12640 121220 MOVIR 1.0 :1 FOURTH SCRATCH II 12713 122414 SUB. I.O.SIR INOT=IS ERR 

12 12641 117000 ADD 0.3 12 12714 000445 JMP FL TID 

13 12&42 054530 SfA 3.FLUB :START OF STORE BUFFER 13 12715 010453 lSI FIWDS 

14 12643 040530 STA O.FLTIC 14 12716 025404 LOA 1.4.3 :GET 2ND TIME STORED 

15 12644 105000 MOV 0.1 15 12717 122414 SUB# I.O.SIR 

16 12&45 030524 LOA 2.FLTIA Ib 12720 000441 JMP FLUD 

17 12646 124400 NEG 1.1 17 12721 014447 DSI FIWDS 

18 FUlL: .LCALL ARANG :FILL I FOURTH 18 12722 063077 HALT 

19 12647 100270 ARANG-ASCRA*IBII+IOOOIO 19 12723 151400 INC 2.2 

20 12650 041000 STA 0.0.2 :OF BUFFER 20 12724 175400 INC 3.3 

21 12651 151400 INC 2.2 IWITH RANDOM #'5 21 12725 021000 LOA 0.0.2 :GET 2ND WORD OF PAIR 

22 12652 125404 INC I.I.SIR 22 1272& 025400 LOA 1.0.3 :FIRST TIME IT STORED 

23 12653 000774 JMP FLTIL 23 12727 122414 SUB# I.O.SIR 

24 12654 020515 LOA O.FLTIA :FILL BUFFER 24 12730 000431 JMP FLTlD 

25 12655 024515 LOA I.FLTlB :IST PAIR 25 12731 010437 lSI FIWDS 

26 12656 030515 LOA 2.FLTlC :MDVE 1ST TO TEMP 26 12732 025404 LOA 1.4.3 ,2ND TIME 2ND WORD 

27 12657 150640 NEGOR 2.2 :STORE 2ND PAIR 27 12733 122414 SUB# I.O.SIR 

28 12660 1514.00 INC 2.2 28 12734 000425 JMP FLTlD 

2q 12661 176520 SUBIL 3.3 :MOVE 1ST PAIR BACK 2q 12735 014433 DSI FIWOS 

30 12&62 175120 MOVIL 3.3 lAND STORE THEM 30 12736 0&3077 HALT 

31 12663 062374 FLTIM: FLODS 0 ILOAO FIRST 2 RAN #'5 31 12737 151400 INC 2.2 

32 12&64 1&3000 ADD 3.0 32 12740 175400 INC 3.3 

33 12665 0&&174 FSTRS I :STORE THEM BACK 33 12741 021000 LOA 0.0.2 ,FIRST WORD 2ND PAIR 

34 126&6 1&7000 ADD 3.1 34 12742 025400 LOA 1.0.3 

35 12667 0&0375 FMFT :SAVE IN TEMP 3S 12743 122414 SUB# I.O.SIR 

3& 12670 000401 JMP • +1 3& 12744 000415 JMP FL TID 

37 12671 062374 FLOOS 0 ,GET NEXT 2 RAN #'5 37 12745 021001 LOA 0.1.2 ,2ND WORD 2ND PAIR 

38 12&72 000401 JMP .+1 38 1274& 025401 LOA 1.1.3 

H 12673 066174 FSTRS I H 12747 106414 SUB# 0.1. SIR 

40 12674 167000 ADD 3. I 40 12750 000407 JMP FL TI 0-2 

41 12675 0&0275 FMTF ,RESTORE 1ST 2 RAN #'S 41 12751 175&20 INCIR 3.3 1+3 TO STORE 

42 12&7& 000401 JMP • +1 42 12752 175500 INCL 3.3 ,BUFFER ADDRESS 

43 12677 06&174 FSTRS I :STDRE THEM AGAIN 43 12753 175400 INC 3.3 

44 12700 1&7000 ADD 3. I 44 12754 010421 lSI FLTlE :DONE ALL SKIP 

45 12701 151404 INC 2.2.SIR 4S 12755 000734 JMP FL TI T 

46 12702 OOOrbl JMP FLTIM 4& LCALL RETU2 :TEST PASSED RETURN 
47 12756 100510 RETU2-ASCRA*IBII+100010 



1-----

10183 N3MRT 10184 N3MRT 
01 ,ERROR RETURN FROM THIS TEST 01 ,FLOATING POINT lOAD AND STORE TEST 
02 02 ,DOUBLE PRECISION OPERANDS 
03 12757 151400 INC 2.2 03 
04 127&0 175400 INC 3.3 04 1277& 0001&& FlT021 FlT2E-FlT02 
05 127&1 040413 FlTID, STA 0.FLT1F 05 12777 004401 JSR • +1 
0& 12162 02040& lOA 0.F1WDS 0& 13000 02077& lOA 0.FLT02 
07 127&3 103120 ADDZl 0.0 07 13001 117000 ADD 0.3 
08 12164 117000 ADD 0.3 08 13002 05455& STA 3.FLT2A :lOAD DATA START 
Oq 127&5 020407 lOA O.FLTlF Oq 13003 024772 lOA I.FlT02-1 :GET UPPER lOG ADDRESS 
10 1216& 05440& STA 3.FlTlF ,SAVE REAL ADRS OF ERR 10 13004 1&&&40 SUBOR 3.1 ,HALF SCRATCH 2 WORDS EACH 
II lCAll ERRET II 13005 121220 MOVZR 1.0 ,I FOURTH SCRATCH 
12 12167 100470 ERRET-ASCRA*1811+100010 12 1300& 117000 ADD 0.3 
13 13 13007 054552 STA 3.FlT2B ,START OF STORE BUFFER 
14 12770 000000 FIWDS 0 14 13010 040552 STA 0.FLT2C 
15 12771 000000 FlTIA 0 15 13011 105000 MOV O.t 
1& 12772 000000 FlTIB 0 1& 13012 03054& lOA 2.FlT2A 
17 12773 000000 FlTIC 0 17 13013 124400 NEG l.t 
18 12774 000000 FlTIF 0 18 FL T2L: lCAll ARANG ,FIll I FOURTH 
19 12775 000000 FlTIE Iq 13014 100270 ARANG-ASCRA*IBII+IOOOIO 

20 13015 041000 STA 0.0.2 ,OF BUFFER 
21 1301& 151400 INC 2.2 ,WITH RANDOM #'S 
22 13017 125404 INC 1.t.SlR 
23 13020 000774 JMP FL T2l 
24 13021 020537 lOA 0.FlT2A ,FIll BUFFER 
25 13022 024537 lOA I.FlT2B ,1ST 4 
2& 13023 030537 lOA 2.FlT2C ,MOVE 1ST TO TEMP 
27 13024 150&40 NEG OR 2.2 ,STORE 2ND 4 
28 13025 151240 MOVOR 2.2 
2q 1302& 151400 INC 2.2 
30 13027 176520 SUeZl 3.3 ,MOVE 1ST 4 BACK 
31 13030 177120 ADDll 3.3 lAND STORE THEM 
32 13031 0&2375 FlT2M: FLOOD 0 ,lOAD FIRST 4 RAN #'S 
33 13032 1&3000 ADD 3.0 
34 13033 066175 FSTRD I ,STORE THEM BACK 
35 13034 167000 ADD 3.1 
3& 13035 060375 FMFT ,SAVE IN TEMP 
37 1303& 000401 JMP .+1 
38 13037 062375 FLOOD 0 ,GET NEXT 4 RAN #;S 
]q 13040 000401 JMP • +1 
40 13041 06&175 FSTRD I 
41 13042 167000 ADD 3.1 
42 13043 0&0275 FMTF ,RESTORE 1ST 4 RAN #'S 
43 13044 000401 JMP .+1 
44 13045 06&175 FSTRD I ,STORE THEM AGAIN 
45 13046 167000 ADD 3.1 
4& 13047 151404 INC 2.2.SZR 
47 13050 000761 JMP FlT2M 

~ I~ (J 
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10185 N3MRT 1018& N3MRT 
01 ,COMPARE DOUBLE PREC STORE COMPARE 01 1311& 021000 FLT2U: LOA 0.0.2 ,FIRST WORD 2ND 4 
02 02 13117 025400 LOA 1.0,3 
03 13051 030507 LOA 2.FLT2A 03 13120 122414 SUB* 1.0.SIR 
04 13052 034507 LOA 3.FLT2B 04 13121 000425 JMP FLT2D 
05 13053 024507 LOA I.FLT2C 05 13122 021001 LOA 0.1.2 '2ND WORD 2ND 4 
0& 13054 124&40 NEGOR 1.1 0& 13123 025401 LOA 1.1.3 
07 13055 125240 MOVOR 1.1 07 13124 10&414 SUB* O.1.SIR 
08 1305& 125400 INC 1.1 08 13125 000417 JMP FLT2D-2 
09 13057 044505 SrA I.FLT2E 09 1312& 102520 SUBIL 0.0 
10 13060 102120 FLT2T: ADCIL 0.0 10 13127 101120 MOVIL 0.0 
11 13061 040475 STA 0.FLT2S 11 13130 113000 ADO 0.2 
12 130&2 021000 LOA 0.0.2 ,GET FIRST WORD OF 4 12 13131 117000 ADO 0.3 
13 1301>3 025400 LOA 1.0.3 ,GET FIRST STORE 13 13132 010424 ISZ FLT2S 
14 13064 122414 SUB# I.O.SIR ,NOT'IS ERR 14 13133 000763 JMP FLT2U ,DO NXT 2 2ND 4 
15 13065 0004&1 JMP FLT2D 15 13134 112400 SUB 0.2 
16 13066 010471 lSI F2WDS 16 13135 112400 SUB 0.2 
17 13067 025410 LOA 1.10.3 ,GET 2ND TIME STORED 17 13136 175400 INC 3.3 
18 13070 122414 SU8# 1.0.SIR 18 13137 175620 INCIR 3,3 ,+5 TO STORE 
19 13071 000455 JMP FLT2D 19 13140 175500 INCL 3.3 ,BUFFER ADDRESS 
20 13072 014465 DSI F2WDS 20 13141 010423 lSI FLT2E ,DONE ALL SKIP 
21 13073 063077 ~ALT 21 13142 000716 JMP FLT2T 
22 13074 151400 INC 2.2 22 LCALL RETU2 ,TEST PASSED RETURN 
23 13075 115400 INC 3.3 23 13143 100510 RETU2-ASCRA*IB11+100010 
24 1307& 021000 LOA 0.0.2 ,GET 2ND WORD OF 4 24 
25 13077 025400 LOA 1.0.3 ,FIRST TIME IT STORED 25 ,ERROR RETURN FROM THIS TEST 
26 13100 122414 SUB# 1.0.SIR 26 
27 13101 000445 JMP FLT2D 27 13144 151400 INC 2.2 
28 13102 010455 lSI F2WDS 28 13145 175400 INC 3.3 
29 13103 025410 LOA 1.10.3 .2ND TIME 2ND WORD 29 13146 040415 FlT2D: STA o.n T2F 
30 13104 122414 SU8# 1.0.SIR 30 13141 020410 LOA 0.F2WDS ,CALC REAL FAILURE 
31 13105 000441 JMP FLT 20 31 13150 103120 ADDll 0.0 ,ADDRESS 
32 13106 014451 DSI F2WDS 32 13151 101120 MOVIL 0.0 ,CDULO BE OFF BY 8 
33 13107 063017 HALT 33 13152 117000 ADD 0.3 
34 13110 151400 INC 2.2 34 13153 020410 LOA 0.FLT2F 
35 13111 175400 INC 3.3 35 13154 054407 STA 3.FlT2F 
3& 13112 010444 ISZ FLT2S 36 LCAlL ERRET 
37 13113 000147 JMP FLT2T+2 37 13155 100470 ERRET-ASCRA*IBll+l000l0 
38 13114 102120 ADCIl 0.0 38 1315& 000000 FLT2S: 0 
39 13115 040441 STA 0.FLT2S 39 

40 13151 000000 F2WDS 0 
41 13160 000000 FLT2A 0 
42 13161 000000 FLT2B 0 
43 131&2 000000 FlT2C 0 
44 13163 000000 FLT2F 0 
45 131&4 000000 FlT2E 0 



10187 N3MRT 10188 N3MRT 
01 • • TIlL MUDVT 01 13170 013207 MUOIO • MUDIl 
02 .MULTIPLY DIVIDE TEST COMPATABLE WIITH 02 13171 013220 MDAOO 
03 .THE DIAGNOSTIC LINKER 03 13172 000000 0 
04 .MACRO STORE 04 13173 000000 0 
05 JSR ilIXTOR 05 13174 177777 -1 
Oil I Oil 13175 1711000 1711000 
07 .MACRO MULCI( 07 1317& 0140115 MDTEX 
08 JSR ilIMCK 08 13177 014065 MDTEX 
09 I 09 13200 052515 .TXTE (MUL/DIV TEST( 
10 .MACRO DIVCK 10 127714 
11 JSR ilIDCI( 11 144504 
12 I 12 120126 
13 .MACRO DIVER. 13 142724 
14 JSR ilEDIV 14 152123 
15 I 15 000000 
11> .MACRO MULER 16 
17 JSR ilEMUL 17 13207 102000 MUDIll ADC 0.0 
18 I 18 13210 0407102 STA 0.MUDIO+2 
19 NUTT MUOIO 19 13211 1211400 SUB 1.1 
20 013165 LMEML=. 20 13212 152400 SUB 2.2 
21 0001114 .LOC LPGO 21 13213 073301 DOCP 2,01 
22 001114 01317 0 MUOIO 22 13214 125005 MOV 1.1,SNR ,SKP=MUL/DIV EXISTS 
23 000165 LPGO= •. 23 13215 001400 JMP 0.3 ,NO MUL DIV EXIT 
24 013165 .LOC LMEML 24 13216 040754 STA 0,MUDIO+2 
25 1311>5 000000 0 !TEST PASS CTR 25 13217 001400 JMP 0,3 
26 1311>6 000000 0 .TEST ERROR CTR 
27 1311>1 OO~OOO 0 .INTERRUPT TIMEOUT SWITCH 
28 

j 
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J 
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10189 N3MRT 10190 N3MRT 
01 MDAOO: SETUP ,0*0=0 01 :A02' 
02 LCALL SETUL 02 SETUP 
03 13220 100410 SETUL-ASCRA*IBII+IOOOIO 03 LCALL SETUL 
04 STORE 04 1324& 100410 SETUL-ASCRA*IBII+IOOOIO 
OS 13221 00&530 JSR @IXTOR OS STORE 
0& 13222 000000 0 IACO 0& 13247 006502 JSR @IXTOR 
07 13223 000000 0 ,ACI 07 13250 000000 0 
08 13224 000000 0 IAC2 08 13251 177777 -1 
09 13225 006525 JSR iilHMUL 09 13252 000000 0 
10 MULCK 10 13253 00&477 JSR iilHMUL 
11 13226 006525 JSR iilIMCK II MULCK 
12 13227 000000 0 12 13254 00&477 JSR iilIMCK 
13 13230 000000 0 13 13255 000000 0 
14 13231 000000 0 14 1325& 000000 0 
IS LOOP 15 13257 000000 0 
16 LCALL LLOOP 1& LOOP 
17 13232 100430 LLOOP-ASCRA*IBII+IOOOIO 17 LCALL LLOOP 
18 18 13260 100430 LLOOP-ASCRA*IBII+IOOOIO 
19 IAOI: 19 
20 SETUP 20 lAO] : 
21 LCALL SETUL< 21 SETUP 
22 13233 100410 SETUL-ASCRA*IBII+IOOOIO 22 LCALL SETUL 
23 < STORE 23 13261 100410 SETUL-ASCRA*IBII+IOOOIO 
24 13234 006515 JSR iilIXTOR 24 STORE 
25 13235 000000 0 25 13262 0064&7 JSR iilIXTOR 
26 13236 000000 0 2& 13263 177777 -I 
21 13237 177777 -I 27 13264 000000 0 
28 13240 006512 JSR GlHMUL 28 13265 000000 0 
29 MULCK 29 13266 006464 JSR iilHMUL 
30 13241 00&512 JSR GlIMCK 30 MULCK 
31 13242 000000 0 31 13267 006464 JSR @IMCK 
32 13243 000000 0 32 13270 000000 0 
33 13244 177777 -I 33 13271 177777 -1 
34 LOOP 34 13272 000000 0 
35 LCALL LLOOP 35 LOOP 
36 13245 100430 LLOOP-ASCRA*IBII+100010 3& LCALL LLOOP 
37 37 13273 100430 LLOOP-ASCRA.IBII+IOOOIO 



10191 N3MRT 
10192 N3MRT 01 IA041 01 tAO&1 02 SETUP 02 SETUP 03 LCALL SETUL 03 LCALL SETUL 04 13274 100410 SETUL-ASCRA*IBlr+IOOOIO 04 13322 100410 SETUL-ASCRA*IBII+IOOOIO 05 STORE 05 STORE 0& 13275 00&454 JSR ilIXTOR 0& 13323 00&42& JSR ilIXTOR 07 1327& 000000 0 07 13324 177777 -I 08 13277 000001 I 08 13325 177777 -I 09 13300 177777 -I 09 1332& 000000 0 10 13301 00&451 JSR ilHMUL 10 13327 00&423 JSR ilHMUL 11 MULCK 11 MULCK 12 13302 00&451 JSR illMCK 12 13330 00&423 JSR iillMCK 13 13303 000000 0 13 13331 000000 0 14 13304 177777 -I 14 13332 177777 -I 15 13305 17·7777 -I 15 13333 000000 0 1& LOOP 111 LOOP 17 LCALL LLOOP 17 LCALL LLOOP 18 1330& 100430 LLOOP-ASCRA*IBII+IOOOIO 18 13334 100430 LLOOP-ASCRA*IBII+IOOOIO 19 
19 20 1A051 20 rA071 21 SETUP 21 SETUP 22 LCALL SETUL 22 LCALL SETUL 23 13307 100410 SETUL-ASCRA*IBII+IOOOIO 23 13335 100410 SETUL-ASCRA*IBII+IOOOIO 24 STORE 24 STORE 25 13310 00&441 JSR ilIXTOR 25 1333& 00&413 JSR ilIXTOR 2& 13311 000000 0 2& 13337 00000 I I 27 13312 177777 -I 27 13340 000002 2 28 13313 000001 I 28 13341 000002 2 29 13314 00&43& JSR ilHMUL 29 13342 00&410 JSR iilHMUL 30 MULCK 30 MULCK 31 13315 00&43& JSR iillMCK 31 13343 00&410 J8R illMCK 32 1331& 000000 0 32 13344 000000 0 33 13317 177777 -I 33 13345 000005 5 34 13320 000001 I 34 1334& 000002 2 35 LOOP 35 LOOP 3& LCALL LLOOP 3& LCALL LLOOP 37 13321 100430 LLOOP-ASCRA*1811+1000IO 37 13347 100430 LLOOP-ASCRA*IBII+IOOOIO 38 38 13350 00040& JMP MOA08 
39 13351 013557 IXTORI SXTOR 
40 13352 014002 HMULI XHMUL 
41 13353 0(3523 IMCKI MCK 
42 13354 013524 IOCKI OCK 
43 13355 014014 HOIVI XHOIV 

.:) ~ ~ 



) ) ) 

10193 N3MRT 10194 N3MRT 
01 MDA08' SETUP ,EXPECT A DIVIDE ERROR 01 ,AI 0' 
02 LCALL SETUL 02 SETUP ,DIVIDE ERROR S~OULD 
03 1335& 100410 SETUL-ASCRA*IBll+100010 03 LCALL SETUL 
04 STORE rAND NO C~ANGE TO ACS. 04 13404 100410 SETUL-ASCRA*IBll+l000l0 
05 13357 00&772 JSR iillX70R 05 STORE ,SET THE CARRY 
0& 133&0 000000 0 0& 13405 00&744 JSR iillX70R 
07 133&1 000000 0 07 1340& 177777 -1 
08 133&2 000000 0 08 13407 177777 -I 
09 133&3 00&772 JSR iilHDIV 09 13410 177777 -1 
10 DIVCK 10 13411 101020 MDVZ 0.0 
11 133&4 00&770 JSR iillDCK II 13412 00&743 JSR iilHDIV 
12 133&5 000000 0 12 13413 101003 ·MOV O.O.SNC 
13 133&& 000000 0 13 DIVER 
14 133&7 000000 0 14 1341G 00&505 JSR iilEDIV. 
15 LOOP 15 LOOP 
1& LCALL LLOOP 1& LCALL LLDOP 
17 13370 100430 LL~DP-ASCRA*IB11+IOOOI0 17 13415 100430 LLOOP-ASCRA*IBII+IOOOIO 
18 18 
19 ,A09, 19 ,All , 
20 SETUP ,EXPECT DIVIDE ERROR. 20 SETUP 
21 LCALL SETUL 21 LCALL SETUL 
22 13371 100410 SETUL-ASCRh lB 11 +1 0.001 0 22 1341& 100410 SETUL-ASCRA*IBll+l00010 
23 STORE .NO CHANGE TO ACS. 23 STORE 
24 13372 00&757 JSR iillXTOR 24 13417 00&732 JSR iilIXTOR· 
25 13373 177777 -1 25 13420 000000 0 
2& 13374 177777 -1 2& 13421 000000 0 
27 13375 177777 -I 27 13422 00·0001 I 
28 1337& 00&757 JSR iilHDIV 28 13423 00&7li! JSR iilHOIV 
29 D IVCK 29 DIVCK 
30 13377 00&755 JSR iillOCK 30 13424 00&730 JSR iillDCK 
31 13400 177777 -1 31 13425 00000"0 0 
32 13401 177777 -I 32 1342& 000000 0 
33 13402 177777 -1 33 13427 000001 I 
34 LOOP 34 LOOP 
35 LCALL UOOP 35 LCALL LLOOP 
3& 13403 100430 LLOOP-ASCRA*IBII+IOOOIO 3& 13430 100430 LLOOP-ASCRA*IBII+IOOOIO 
37 



10195 N3~RT 11119& N3~RT 
01 ,A121 01 'Allil 
02 SETUP ,NO DIVIDE ERROR SHOULD 02 SETUP ,CHECK REMAINDER 
03 LCALL SETUL 03 LCALL SETUL 
04 13431 1001110 SETUL-UCRhIBll+100010 04 1345& 100410 SETUL-ASCRA*IBII+IOOOIO 
05 STORE IOCCURE AND CARRY SHOULD 05 STORE 
06 13432 00&717 JSR aUTOR 0& 13457 006&72 JSR iilIXTOR 
07 13433 000000 0 ,BE A ZERO. 07 134&0 000000 0 
08 1311311 000000 0 08 131161 077777 77777 
09 13435 000001 I 09 134&2 100000 100000 
10 1343& 101040 MOVO 0.0 10 1]4&3 00&1>72 J9R iilHDIV 
11 13437 00&71& JSR iilHDIV 11 DIVCK 
12 134110 101002 MDV o.o.nc 12 13111>4 001>&70 JSR iilIOCK 
13 DIVER 13 134&5 077777 77777 
14 13441 00&460 JSR ilEDIV 14 134&& 000000 0 
IS LOOP IS 134&7 100000 100000 
U LCALL LLOOP II> LOOP 
17 131142 100430 LLOOP-ASCRA*IBII+IOOOIO 17 LCALL LLOOP 
18 18 131170 100430 LLOOP-ASCRA*IBll+IOOOIO 
19 ,AlJ: 19 
20 SETUP ,4/2112 20 ,U51 
21 LCALL SETUL 21 SETUP 
22 13443 100410 aETUL-AaCRA*IBII+IOOOIO 22 LtALL SETUL 
2J STORE 23 131171 100410 aETUL-ASCRA*IB11+100010 
24 1341111 00&7 05 JaR aUTOR 24 STORE 
i!5 1311115 000000 0 25 13472 00&1>57 JaR ilUTOR 
2& 13411& 000004 4 21> 13473 000'000 0 
27 13447 000002 2 27 131174 177777 -I 
28 13450 00&705 JaR ilHOIV 28 131175 177777 -I 
29 DIVCK 29 131171> 00&657 JaR ilHDIV 
30 13451 00&703 JaR iilIOCK 30 DIVCK 
31 131152 000000 0 31 13477 006&55 JaR ilIDCK 
32 13453 000002 2 32 13500 000000 0 
33 ,13454 000002 2 J3 13501 000001 I 
34 LOOP 34 13502 177777 -I 
35 LCALL LLOOP 35 LOOP 
3& 13455 100'/130 LLOOP-AaCRA*IBII+IOOOIO 3& LCALL LLOOP 
37 37 13503 100430 LLOOP-ASCRA*IBII+IOOOIO 

.~ ~ ,,~ 
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10197 N3MRT Hl198 N3MR T 
01 .AI.: 01 

-1>2 SETUP 02 13-'313 10 I 02 I MCK: MOVZ O.O.SKP ,CHE~ ~L RESULT 
03 LCALL SETUL ~3 1352~ 101~40 OCK: MOVO 0.0 ,CHECK OIV RESULT 
04 13504 100410 SE TUL -ASCR Ao1.8II+\OO1l I 0 04 13525 054444 50 A 3. XCKRET 
05 STORE 05 13526 035402 LOA 3.2.3 
~ 13505 006644 JSR iilIXTOR 06 1c3527 156414 SUB# 2.3.SZR 
07 13.506 000001 I ~7 13530 000411' JMP CKI ,·At-2 WRONG 
08 1c3507 000000 0 08 13531 034440 LOA 3.XCKRET 
09 13510 000002 2 09 1~532 031400 -1.0. 2. O. 3 
10 13511 006644 JSR iilHOIV 10 a5H 035~0 I LOA 301.3 
II OIVCK --11 13534 112415 SUB. 0.2.SNR ·,CHECK .CO 
12 13512 006642 JSR iilIOCK 12 13535 -\36414 ~UB# 1..-3.SlR :CHECK AC! 
13 1.3513 000000 0 13 13536 00il40·3 J-MP CK I ,ERROR 
14 13514 100000 100000 14 13537 034432 LOA 3.XCK-RET 
15 13515 000002 2 1.5 13540 001403 JMP 3.3 
16 LOOP 1b !~541 034430 CKI: LOA 3.XCKRET 
17 LCALL LLOOP 17 13542 \)21400 LOA 0.0,3 
18 13516 100430 LLOOP-ASCRA.IBII~IOOOIO 18 13543 0254·01 .LOA 101.3 
19 19 13544 031402- :tOA 2..2.3 
20 ,A171 20 13545 0.405-50 STA O.OKAC 
21 13517 002401 JMP iil.+1 21 13546 Q44550 STA I.OKMQ 
22 13520 013575 MTST 22 13547 050550' STA 2.0KMO 
23 13521 014033 EOIV: O~R 23 
24 13522 014026 .MUL: MERR 24 13550 101002 CK2: M(}V O.O.SZC 1 IF 'C (CARRY) =0 US MUl.. ERR 

<5 13551 0004~3 JMP .-+3 ,-OTHERIOISE In! A DIVIDE ER 
.26 MULER 
in 13552 006150 JSR iilEMUL 
.28 13553 1'01-001 MOV O.O.SKP 
29 'OIVER 
3-0 135~ 006-1-45 JSRiilEOIV 
311]555 03'4414 lOA -3. XCKRET 
32 11556 001403 . JMP 3.3 
33 



10199 N3MRT JOiOO IoI3MRT 
01 U~57 021400 snORI LOA o.-o.! ,PICK UP ARGUEMENTS 01 MTSTI SETUP ,CHECK MULTIPL~ -WITH 
02 135&0 025401 LOA 1.1.3 ,AND ~TORE IN ORlG Oi! LCALL UTUL 
03 135&1 031402 LOA 2.2.3 ,NUMBERS nBLE. ~ 13575 10041~ SETUL-ASCRA*IBll+l000l0 
04 U5&2 042404 STA O.il.OAC 04 1357& 0045;!! J-SR R"N 
05 135&3 04&404 ST" l.ilXOMO 05 13517 Ollil77.! JSR illliMUL 
0& 135&4 052404 STA 2.iilXOMO 0& lnoo 022'H>& LOA O.iilXOAC 
07 135&5 OOIIfD! JMP 3.3 07 131101 0211711& LOA l.ilXOMQ 
08 135&& 013772 XOACI -OAC 08 H&02 0327&& LOA 2.ilXOMD 
09 135&7 013773 XDMQI OMQ n 131103 004537 JSR XMUl ,PROGRAMED MULTIPLY 
10 13570 013774 XOMOI OMD 10 131104 03117&7 LDA 3.iilIHMD 
II 13571 OOOO~O XCKRETI 0 II 131105 15111H 4 SUs. 2.3.SZR 
12 13572 014002 IHMULI XHMUL 12 13&0& 000405 JMP .+'" 
13 13573 013777 IHMD' HMD 13 UII07 030511& LDA 2.HAC 
14 13574 014014 IHDIV: XHDIV 14 \311\0 0345U LOA 3.HMQ 
15 15 HUI 112415 SUB. 0.2.SNR 

1& 13&12 136414 SUB. 1.3.UR 
17 MULER ,MUL TIPL. FAILED 
18 131113 00&707 JSR iilEMUl 
19 -LDOP 
20. " LCALL -lLOOP 
21 UII 14 108430 LLOOP-ASCRA*lftll+IOOOIO 
22 
23 OUTI SETUP ,CHECK DIVIDE WITH 
24 LCALL SETUL 
25 13&15 100410 SETUL-ASCRA*IBll+IOOOIO 
211 136111 004502 J-SR RAN ,1IANDOM NUMBERS. 
27 UII17 0011755 JSR ilIHOIV ,HARDWARE DIVIDE 
28 13&20 020552 LDA O.OAC 
29 131121 024552 LOA I.OMQ 
3D 131122 030552 LOA 2.0140 
U"131123 004533 JSR XDIV ,PROGRAMED DIVIDE 
32 13&24 034553 LOA 3.HMD 
!3 13&25 .15&414 SUB. 2.3.SZR 
34 1310211 000405 JMP .+5 

"J5 131127 0305411 LllA 2.HAC 
3& UUO 03454& LOA 3 .. HMQ 
37 U&31 112415 SUB. 0.2.SNR 
38 13&32 1311414 SUB. 1.3.UR 
39 DIVER ,DIVIDE FAILED 
-40 13&33 0-0&11&& JSR ilEOIV 
41 LOOP 
42 LCALL LLOOP 
4J 13&34 100430 LLOOP-ASCRA*IBII+IOOOIO 

~ -~ \"~ 
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10201 N3MRT 10202 N3MRT 
01 13635 020454 MOTSTI LOA O.MIOO IMULTIPLY DIVIDE TEST 01 13715 OOO~OO O~ACi 0 
02 13636 040425 SfA O.FOB 02 13716 000000 OKMQI 0 
03 SETUP 03 13717 000000 O'KMOI 0 
04 LCALL SETUL 04 
05 13637 100410 SETUL-ASCRA*IBII+IOOOIO 05 13720 054421 RANI STA 3.RANRET ~GET RANDOM OPERATORS 

06 13640 004460 JSR RAN 06 RANII LCALL ARANG 
07 13641 004553 JSR XHOIV IHARO OIVIOE 07 13721 100270 ARANG-ASCRA*1811+100010 
08 13642 040450 SfA 0.00 08 13722 110700 NEGS 0.2 IFORM MQ+MO 

09 13643 044450 STA 1.01 09 13.723 105120 MOVZL 0.1 
10 13644 050450 STA 2.02 10 13724 127100 AOOi.. 101 
11 13645 004535 JSR XHMUL ,HARD MULTIPLY 11 13725 107300 ADDS 0.1 
12 13646 034526 LOA 3.0MB 12 13726 1121115 SUBII 0.2. SNR 
13 13647 156414 SUB. 2.3.SZR. 13 13727 000772 JMP RANI ,REJECT IF AC=MO 

14 13650 000414 JMP MOT2 14 13730 142432 'SUBZ# 2.0 -lIZ.e 
15 13651 030521 LOA 2.0llC 15 13731 11500i' Mov.o.3.SK.P 
16 13652 034521 LOA 3.0MQ 16 13732 000403 JMP .+3 
17 13653 112415 SUa. 0.2.SNR H 13733 141000 MOV 2.0 ,MAKE AC LESS T"AN 

18 13654 136414 SUB* 1.3.SZR 18 13734 171000 _ MOV 3.2 ,MO IN ALL CASES. 

19 13655 000407 JMP MOT2 19 1373~ 040435 RAN21 STA O.OAC ISTORE IN ORIGIONAL 

20 MOTII LOOP 20 U736 0.44435 STA .I.OMQ ,NUMBER BLOCK •• 

21 )..CALL LLOQP 21 13737 0504-35.: STA-2.0MO 
22 13656 100430 LLOOP-ASCRA*IBII+IOOOIO 22 13140 OOci!40:t JMP iilRANRET 
23 13657 010404 ISZ FOB 23 13741 0'00000' R'ANRET i 0 
24 13660 000757 JMP MOTST+2 24 137~2 054436 XMULI STA 3.MSAV IPROGR~MEO MULTIPLY 

25 13&61 002401 JMP il.+-1 25 13743 034436 LOA 3.M20 
26 13662 014065 MOTEX 26 13744 1252·03 MOVR ~.t. S1'lC 
27 13663 000000 FOBI 0 27 13745 -101201 MOVR 0.0 .-S.KP 
28 13664 020506 MOT21 LOA O.OAC ,EIT"ER MUL OR OIV 28 13746 143220- AOOZ"R 2.0 
29 1366~ 024506 LOA I.OMQ IFAILEO • TYR TO ¥INO 29 13747 175404 INC 3.3.SZR 
30 13666 030506 LOA 2.0MO IW"ICH ONE. 30 13750 00'0774 JMP XMUL+2 

31 13667 004467 JSR XOIV 31 13751 125260 MOVeR 1.1 
32 13670 034422 LOA 3.00 32 13752 040743 XMULtl STA O.OK-AC I STORE RESULTS 

33 13671 116414 SUB* 0.3.SZR 33 137"53 044743 SfA I.OKMQ 

34 13672 000407 JMP MOT3 34 13754 05074-3 'SlA 2.0KMO 

35 136 73 034420 LOA 3.01 35 13755 002423 JMP iilMSAV 

36 13674 136414 - sua. 1.3.SZR 36 
37 13675 000404 JMP MOB 
38 13676 034416 LOA 3.02 
39 13677 156415 sua. 2.3.SNR 
40 13700 000403 JMP • +3 
41 MOBI DIVER I ITS A DIVIDE ERROR 
42 13701 006620 JSR iilEOIV 
43 13702 000754 JMP MOTI 
44 13703 040467 - STA O.OA-C 
45 13704 044467 'STA I.OMQ 
46 13705 050467 SrA 2.0MO 
47 13706 004434 JSR XMUL 
48 MULER IITS A MULTIPLY ERR 
49 13707 006613 JSR iilEMUL 
50 13710 000746 JMP MOTI 
51 13711 !7770~ MIOO: -100 
52 13712 000000 DO: 0 
53 137n 000000 01: 0 
54 13714 0000.00 02: 0 



10.20.3 N3MRT ID2!)'4 N3MRT 
0.1 1375& 0.54422 XOIV: STA 3.MSAV 'PROGRAMED DIVIDE 0.1 14002 054423 XHMUL: STA 3.XHRET ,HARDWARE MULTIPLY 
02 13757 142432 sueu 2.0.SIC 02 14003 073301 DOCP 2.01 
03 13760 001'100 JMP 0.3 ,DV EXIT 03 14004 004402 JSR .+2 
04 137&1 034420 LOA 3.M20 04 14005 014005 
05 13762 125120 MDVZL 1.1 05 14006 040767 STA O.HAC 
Ob 137b3 101100 XCIVI: MOVL 0.0 Ob 14007 O~077b LOA 0, .-2 
07 13764 142412 sue. 2.0.SIC 07 14010 11&434 SUBZ# 0.3.SZR 
08 13765 142400 SU8 2.0 08 14011 000415 JMP MEllR 
09 137&b 125100 MOVL 101 09 14012 0207&3 LOA O.HAC 
10 13767 175404 INC 3.3.SIR 10 14013 00040& JMP XHCOM 
11 13770 000773 JMP XOIVI 11 
12 13771 0007&1 JMP XMUL1 ,STORE RESULTS. 12 14014 054411 XHOIV: STA 3.XHRET ,HARDWARE OIVIOE 
13 13772 000000 DAC: 1314015 17&440 SUBO 3.3 
14 13773 OOOOOG CMQ: 14 1401& 073101 DOCS 2.01 
15 13774 000000 OMO: 15 14017 175004 MOV 3.3.SIR 
1& 13775 000000 HAC: 1& 14020 000413 JMP OERR 
17 1377& 000000 HMQI 17 14021 040754 XHCOM: STA O.HAC ,STORE HARDWARE RESULTS. 
18 13777 000000 HMOI 0 18 14022 044754 STA I.HMQ 
19 14000 000000 MSAV: 0 19 14023 050754 STA 2.HMD 
20 14001 177760 M20: -20 20 14024 002401 JMP G1XHRET 

21 14025 000000 XHRET: 0 
22 
23 1402& 054412 HERR: STA 3.MERET , MUL TIPL Y £RROR 
24 140~7 101001 MOV O.O.SKP 
25 14030 0 UO&7 MULHEil ,HEADING FOR MUL. 
26 14034 020777 LOA 0 •• -1 
27 14032 000407 JMP GBR 
28 
29 14033 054405 DERR: STA 3.MERET IDIVIOE ERROR 
30 140311 101001 MOV O.O.SKP 
31 14035 014101 OIVHED 
32 14036 020717 LOA O •• -1 
33 140'37 000402 JMP GBR 
34 14040 000000 MERET: 0 

~ ~ (~ 
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10205 N3MRT 1020& N3MRT 
,01 14041 040425 GBRI STA O.XHOR :PRINT GOOD-BAD RESULTS 01 • TITL RTCTS 
02 LCALL ERROl 02 ,REAL TIME CLOCK TEST TO RUN WITH LINKER 
03 14042 100350 ERROI-ASCRA*IBII+IOOOIO 03 :IF A REAL TIME CLOCK EXISTS 
04 14043 000403 JMP • +3 04 ,RUNTIME WILL BE TYPED AT 5 MINUTES 
05 140U4 101001 MOV O.O.SKP 05 :15 MINUTES AND ON EACH HALF HOUR. 
06 14045 020421 LOA O.XHOR 06 ,ALSO. FOLLOWING ANY ERROR TYPEOUT 
07 LCALL ERRTX 07 ,OR ANY TYPE IN WITH ACS4=1 
08 14046 100170 ERRTX-ASCRA*iBII+IOOOIO 08 ,(SEE TTY TEST TO CLR TIMSW) 
09 14047 020723 LOA O.OAC 09 NEXTT RT. 00 
10 14050 024723 LOA I.OMQ 10 014113 LMEML=. 
11 14051 030723 LOA 2.0MO II 000165 .LOC LPGO 
12 LCALL ERROC 12 001&5 01411& RT.OO 
13 14052 100370 ERROC-ASCRA*IBII+IOOOIO 13 0001&& LPGO=. 
14 14053 000401 JMP .+1 14 014113 .LOC LMEML 
15 14054 020721 LOA O.HAC 15 14113 000000 0 ,TEST PASS CTR 
16 14055' 024721 LOA I.HMQ 1& 14114 000000 0 ,TEST ERROR CTR 
17 1405& 030721 LOA 2.HMO 17 14115 00000'0 0 ,INTERRUPT TIMEOUT SWITCH 
18 LCALL ERROC 18 1411& 01413& RT.OO: RT.OI 
19 14057 100370 ERROC-ASCRA*IBII+IOOOIO 19 14117 0141&5 RT.02 
20 14060 020&35 LOA O.OKAC 20 14120 000000' 0 
21 140&1 024635 LOA I.OKMQ 21 14121 000000 0 
22 14062 03063"5 LOA 2.0KMO 22 14122 177777 -I 
23 LCALL ERROC 23 14123 17&000 IH,OOO 
24 14063 100370 ERROC-ASCRA*IBII+IOOOIO 24 14124 014210 RT.03 
25 14064 000401 JMP .+1 25 14125 014210 RT.03 
26 MOTEX: LCALL RETRN 26 14126 142722 .TXTE (REAL TIME CLOCK( 
27 14065 100210 RETRN-ASCRA*IBII+IOOOIO 27 14&101 
28 14066 000000 KHOR: 0 28 152240 
29 14067 005215 MULHEOI' .TXTE IcI5~CI2. 29 046711 
30 14070 052515 MULcI5>cI2~ACO ACI AC2 30 120305 
31 14101 005215 OIVHEOI .TXTE ICI5~CI2~ 31 14&303 
32 14102 144504 OIvcI5~.12>ACO ACI AC2 32 141717 

33 00,0113 



10207 N3MRT 
10208 N3MRT 01 IOETERMINE ~HETHER OR NOT A REAL TIME CLOCK EXISTS 01 ISTART CLOCK TEST IS NOT DELETED 02 IENABLE OR DISABLE TEST ACCORDINGLY 02 141&4 0141&5 RT.02 03 1413& 0&0277 RT.OII INTOS 03 141&5 020424 RT.021 LOA 0.RT.K4 04 14137 102000 AilC 0.0 04 141&& 040731 STA O.RT.OO+I 05 14140 0407&0 STA 0.RT.00+2 IOISABLES TEST' 05 1"1&7 102420 SUBZ 0.0 0& 14141 0&0114 NIOS RTC tTURN CLOCK ON 0& 14170 101500 INCL 0.0 07 14142 0&3514 SKPBZ RTC ISKIP MAYBE NO CLOCK 07 14171 024450 LOA I.RT.K5 08 14143 000402 JMP .+2 ICLOCK EXISTS 08 14172 044450 STA I.RTSEC ITO COUNT I SECOND 09 14144 0&3714 SKPOZ RTC HRY FOR DONE =1 09 14173 024445 LOA I.RT.K& 10 14145 000402 JMP .+2 ICLOCK EXISTS 10 14174 044447 STA I.RTMIN 1&0 SEC'S =IMIN. I! INO RTC ON SYSTEM EXIT ~ITH CLOCK DISABLED \I 14175 0247&& LOA I.RTFIV 12 1414& 001400 JMP 0.3 12 14171> 131120 MOVZL 1.2 13 14147 102400 SUB 0.0 13 14177 044445 STA I.RTCTR ITO COUNT DOWN 1ST 14 14150 040750 STA 0.RT.00+2 IENABLE CLOCK TEST 14 14200 050445 STA 2.RTeTR+1 12NO AFTER 10 MORE 15 14151 020413 LOA 0.RT.02-1 15 14201 133000 ADD 1.2 1& 14152 040745 STA O.RT.OO+I 1& 14202 12&400 SUB 1.1 17 14153 020405 LOA O.RT.KI 17 14203 044144 STA I.RTTIM 18 14154 024405 LOA I.RT.K2 18 14204 12&000 AOC 1.1 19 14155 030405 LOA 2.RT.K3 19 14205 044150 STA I.TIMSW 18ET RT=O INHIBIT TIME 20 1415& 0&0214 NIOC RTC ITURN CLOCK OFF 20 1420& 050440 STA 2.RTCTR+2 13RO AT HALF HOUR 21 14157 002101 JMP OlEINTS 21 14207 O&ll!4 OOAS O.RTC ITURN CLOCK ON IK HZ 22 141&0 000014 RT.KII RTC 22 RT.031 LCALL RETRN 23 141&1 000007 RT.K21.7 
23 14210 100210 RETRN-ASCRA*IBII+IOOOIO 24 141&2 014250 RT.K31 RT.IO 
24 14211 014212 RT.K41 RT.04 25 141&3 000005 RTFIVI 5 
25 14212 102400 RT.041 SUB 0.0 
2& 14213 040700 STA 0.RT.00-3 ISO NO &5K TYPEOUT 
27 14214 020150 LOA O. TIM8~ 
28 14215 101004 MOV O.O.SZR IPRINT TIME 
29 1421& 000772 JMP RT.03 INOT YET 
30 14217 102000 AOC 0.0 
31 14220 040150 STA O. TIMS~ IRESET. INH. S~ 
32 14221 0204&2 LOA O.RTTEX 
33 LCALL ERRTX 
34 14222 100170 ERRTX-ASCRA*IBII+IOOOIO 
35 14223 102400 SUS 0.0 
3& 14224 024144 LOA I.RTTIM 
37 14225 030413 LOA 2.RT.K& 
38 LCALL AOIVI 
H 1422& 100310 AOIVI-ASCRA*IBII+IOOOIO 
40 14227 111000 MOV 0.2 ,SAVE MINS 
41 LCALL POECI ,PRINT HRS 
42 14230 100150 POECI-ASCRA*IBII+IOOOIO 
43 14231 145000 MOV 2.1 
44 LCALL POECI IELAPSED TIME IN MINUTES 
45 14232 100150 POECI-ASCRA*IBII+IOOOIO 
4& 14233 024151 LOA I.ERTOT I. ERR TYPEDUTS 
47 14234 125005 MOV 1.1. SNR 
48 14235 000753 JMP RT.03 
49 LCALL POECI IPRINT ERROR TOTAL 
50 1423& 100150 POECI-ASCRA*IBII+IOOOIO 
51 14237 000751 JMP RT.03 

~ ~ ~ 
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1020q J113MRT 10210 N3MRT 
01 14240 000074 RT.K6: 60. 01 • TITl TTTES 
02 14241 001750 RT.K5: 1000. 02 NEXTT TT.OO 
03 14242 000000 RTSEC. 0 03 014320 lMEMl=. 
04 14243 000000 RTMIN: 0 04 000166 .lOC lPGO 
05 14244 000000 RTCTR: 0 05 00166 014323 TT .00 
06 14245 000000 0 06 000167 lPGO=. 
07 14246 000000 0 07 014320 .lOC lMEMl 
08 14247 000036 30. 08 14320 000000 0 :TEST PASS CTR 
Oq 14250 060114 RT.IO: NIOS RTC Oq 14321 000000 0 .TEST ERROR CTR 
10 14251 014771 oSZ RTS,EC II SECOND 10 14322 000000 0 .INTERRUPT TIMEOUT SWITCH 
II 14252 000422 JMP RTSTR .NO II 14323 014340 TT.OO: TT.OI 
12 14253 0207&6 lOA 0.RT.K5 12 14324 014363 TT .02 
13 14254 040766 STA O.RTSEC 13 14325 000000 0 .WAIT FOR INT~RRUPT SW 
14 14255 014766, OSZ RTMIN II MINUTE 14 1432~ 177700 -64. 
15 14256 '000416 JMP RTSTR .NO 15 14327 177716 -50. 
16 14257 010144 ISZ RnIM .8UMP ELAPSED MINUTES 16 14330 176000 176000 
17 14260 '024760 lOA I.RT.K6 17 14331 014367 TT .XI 
18 14261 044762 STA I.RTMIN .RES. MIN. CTR 18 14332 014367 n.n 
Iq 14262 014762 OSZ RTCTR • TIME TO P,RINT Iq 014333 • UTE 
20 14263 000,411 JMP RTSTR .NOT YET 20 14333 152324 TTY TEST( 
21 14264 126400 SUB 1.1 21 120131 
22 14265 044150 STl I.TIMSW .ClR PRo INH. SW 22 142i24 
23 14266 020757 .loA O.RTCTR+I 23 152123 
24 14267 024157 lOA I.RTCTR+2 24 000000 
25 14270 030757 lOA 2.RTCTR+3 25 ,INITIALIZE TTY TE.T 
26 14271 040753 STl O.RTCTR 26 14340 102400 TT.OII SUB 0.0 
27 14272 044753 STA I.RTCTR+I 27 14341 040566 STl O.TT.CK .ClR CHAR COUNT 
28 14273 050753 STA 2.RTCTR+2 28 14342 040iu STA 0.TT.00+2 .ClR IIIAIT INTR 
2q RTSTR: 2q 14343 020425 lOA 0.TT.03 .INTR AORS 

30 14274 024137 lOA I.IO.WK 30 14344 054460 STA 3.TT.S3 
31 14275 125004 MOV I.I.SZR 31 14345 020411 lOA 'O.TT.KI 
32 14276 014H7 OSZ IO.WK .-1 TEST~R WAIT COUNT 32 14346 024411 lOA I.TT.K2 
33 14277 001400 JMP 0.3 .NOT TIME TO START YET 33 14347 030411 lOA 2.TT.K3 
34 14300 024136 lOA I.IO.OC 34 14350 006101 JSR ilEINTS .ENTER KYBORO INT SERV 

35 1430 I 066000 oOB 1.0 .START 10 TESTER 35 14351 020410 lOA 0.TT.K4 

36 14302 001400 JMP 0.3 .RESTRT ClK DISMISS INTR 36 14352 030410 lOA 2.TT.K5 
37 14303 '014304 RTTEXI .+1 37 14353 006101 JSR ilEINTS .ENTER TTO INT SERV 

38 14304 005215 .TXTE 1<15.cI2.R/T(HRS.MINS.ERTOT1= 38 14354 0'34450 lOA 3.TT.53 
3'1 14355 001400 JMP 0.3 
40 14356 000010 TT.KII TTl 
41 14357 000003 TT.K2: 3 
42 14360 014371 TT.K31 TT.TI 
43 14361 OpOOll TT.K4' TTO 
44 14362 014467 TT.K5: TT.TO 
45 .START TTY pRINTING 
46 14363 102620 TT.02: SUBZR 0.0 
47 14364 040741 STl 0.TT.00+2 .SET WAITING INT 
48 14365 020536 lOA O.TT.C'R 
4q 14366 061111 oOAS O. TTO .OUT CARG RET 
S-O TT.XII t.CAll RETRN 
51 14367 100210 RETRN-ASCRA*IBII+I000~ 
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10211 N3MRT 
01 .TTY INTR SERVICE 
02 14370 014371 TT.03: .+1 
03 14371 054433 TT.TI: STA 3.TT.S3 
04 14372 0&0&10 TT.RD: DIAC O.TTI 
05 14373 030434 LOA 2.TTI77 
0& 14374 143400 AND 2.0 
07 14375 024152 LOA I.EACTV 
08 1437& 125202 MOVR Id.SZC 
09 14377 000421 JMP TT.EX 
10 14400 024153 LOA I. LASTI 
II 14401 125113 MOVL# I.I.SNC 
12 14402 000437 JMP TT .RE 
13 14403 147400 AND 2.1 
14 14404 10&404 SUB Od.SZR 
15 14405 000434 JMP TT .RE 
1& 1440& 024420 LOA I.TT.17 
17 14407 10&415 SUB#O.I.SNR 
18 14410 000423 JMP EODT 
19 14411 024412 LOA I.TTI04 
20 14412 122415 SUB. I.O.SNR 
21 14413 000422 JMP TT.P? 
22 14414 024411 LOA I.TT.22 
23 14415 122415 SUB. I.O.SNR 
24 1441& 000417 JMP TT .P? 
2514417000422 JMP TT .RE 
2& 14420 103240 TT.EX: AOOOR 0.0 
27 14421 040153 STA O.LAST! 
28 14422 002402 TT.DI JMP iilTT. 53 
29 14423 000004 TTI04 4 
30 14424 000000 TT.S3 0 
31 14425 000022 TT.22 22 
32 1442& 000017 TT.17 17 
33 14427 000177 TTI77 177 
34 14430 000100 TTIOO 100 
35 14431 0000&0 TT.bO &0 
3& 14432 00420& POOT: OOT 
37 14433 00&777 EODT: JSR iilPODT 
38 14434 002770 JMP iilTT. 53 

~ 

,CK IF LAST TTl INTA SERVICED 
,SKP IS NOT SERVICED 

,MASK OFF PARITY BIT 
,SAME CHAR TWICE ? 
,NOPE 

,SK~ IF NOT CONTROL 0 
,GO DIRECT TO ODT 
,CONTROL "0" 
,SKIP IS NOT CONTROL 0 
,KEY INPUT SERVICE 
,CK FOR CONTROL R 
,SKP IS NOT CONTROL 
,KEY INPUT SERVICE 

,SAVE CHAR FOR LATER 

,RETURN TO DISMIS INTR 

10212 N3MRT 
01 
02 14435 040153 TT.P?: STA O.LASTI :PLACE CHARACTER IN LASTI 
03 1443& 00&402 JSR iilIN.P? 
04 144~7 0027&5 JMP iilTT.S3 
05 14440 005255 IN.P?: INP? 
0& 
07 ,NOW CHECK FOR SWREG COMMANDS 
08 14441 034770 TT.RE: LOA 3.TT.&0 
09 14442 110405 SUB 0.3.SNR .SKIP IF NOT 60 
10 14443 000755 JMP TT .EX 
II 14444 152&20 SUBZR 2.2 ,NOW CK FOR KEYS 1-9.A-F 
12 14445 0247&3 LOA I.TTIOO 
13 1444& 151221 TT.SC: MOVZR 2.2.SKP 
14 14447 12&520 SUeZL 1.1 
15 14450 175405 INC 3.3.SNR :SKIP IF NOT FOUND IT YET 
1& 14451 000410 JMP TT .SS ,FOUNO IT. SET SWREG BIT 
17 14452 133415 AND. 1.2.SNR ,DONE THIS GROUP YET 
18 14453 000773 JMP TT .SC ,NOT YET 
19 14454 106400 SUB 0 d ,SET UP FOR KEY A-F NOW 
20 14455 135000 MOV 1.3 
21 1445& 151225 MOVZR 2.2.SNR ,OONE ALL? 
22 14457 000741 JMP TT.EX ,YEP 
23 144&0 00.07&7 JMP TT.SC+I ,NOT YET 
24 144&1 024230 TT.SS: LOA I.SWREG 
25 144&2 133414 ANO# 1.2.SZR 
2& 14463 14&401 SUB 2.t.SKP ,XOR SWREG BIT 
27 144&4 147000 ADD 2. I 
28 144&5 044230 STA I.SWREG ,PLACE BACK IN SWREG 
29 144&6 000732 JMP TT.EX 

~ .~ 
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10213 N]MRT 10214 N3MRT 
01 ,TTY OUTPUT INTR HANDLER 01 , .TITL IOTST 
02 144b7 020440 TT.TOI LOA O.n.CK 02 ,10 TESTER PROGRAM COMPATIBLE WITH LINKR 
03 14470 060211 NIOC no 03 
04 14471 054733 STA 3. n .53 04 NExn 10.00 
05 14472 034152 LOA 3.EACTV 05 014531 LMEML=. 
06 14473 175102 MOVL 303.SZC .SKP IF NOT ETYPE 06 000167 .LOC LPGO 
07 14474 002730 JMP iilTT. 53 ,THROW DONE AWAY 07 00167 014534 10.00 
08 14475 034630 LOA 3. n • 0 0+2 ,WAITING TTO INTR? 08 000170 LPGO=. 
09 14416 024432 LOA l.n.BO ,=IBO 09 014531 .LOC LMEML 
10 14477 136404 SUB 1.3.SZR 'SKP IS TTO TEST OUTPUT 10 14531 000000 0 ,TEST PASS CTR 
II 14500 002724 JMP iiln. 53 ,THROW ONE AWAY \I 14532 000000 0 ,TEST ERROR CTR 
12 14501 101004 "40V O.O.SZR ,SKP FOR LINE FEED 12 14533 000000 ,0 ,INTERRUPT TIMEOUT SWITCH 
13 14502 000406 JMP n.04 .INTO PRINTING CHAR 13 
14 14503 020421 LOA O.TT.LF 14 14534 014552 10.00: 10.01 
15 14504 061111 OOAS O. no 15 14535 014b06 10.02 
16 14505 020421 LOA o.n.sp ,GET SPACE 16 145311 000000 0 
17 14506 040421 STA o.n.CK ,TO NXT OUT 17 14537 000000 0 
18 14507 000713 JMP n.OI 'DISMISS INTR 18 14540 177777 -I 
19 ,OUTPUT SPACE TO Z 19 14541 176000 17bOOO 
20 14510 024415 TT.04' LOA l.n.EN 20 14542 014745 IO.XI 
21 14511 122415 ,SUS. I.O.SNR ,SKP IS NOT Z YET 21 14543 014745 10. XI 
22 14512 000404 JMP n.05 22 14544 127711 .TKTE 1110 TESTER I 
23 14513 Obllli OOAS O. no 23 12031 7 
24 14514 010413 ISZ n .CK 24 142724 
25 14515 000705 IMP TT .01 25 152123 
26 ,ALL CHARACTERS PRINTED STOP INTERRUPTS 26 151305 
27 14516 102400 TT.OS' SUB 0.0 27 000240 
28 145\7 040606 STA o.n.oo+i! 28 
29 14520 060211 NIOC no 
30 14521 040406 STA O.TT.CK 
31 14522 000700 JMP TT.OI 
32 14521 000215 TT.CRI 215 
33 14524 000212 TT.LFI 212 
34 14525 000333 IT.EN: 333 
35 14526 000240 TT.SP' 240 
36 14527 000000 TT.CK: 0 
31 14530 100000 Tf.BOI IBO 



10215 N3MRT 1021& N3MRT 
01 :DETERMINE IF THERE IS AN 10 TESTER 01 .1/0 TESTER ENTER TO PERFORM CURRENT TEST 
02 02 
03 14552 102000 10.01: ADC 0.0 03 14&0& 030730 10.02: LOA 2.10.00+2 ,GET INTA WAIT/LINK. 
04 14553 02U27 LOA I.lO.KI 04 14&07 151004 MOV 2.2.SZR ,SKP = NO ACTIVE TEST 
05 14554 0&&000 DaB 1.0 ,PUT TESTER IN NEW MODE 05 14&10 001000 JMP 0.2 ,FINISH COMPARES 
0& 14555 0&3000 DOC 0.0 'LD DATA BUFFR 0& LCALL ASCRA ,GET IK CORE 
07 1455& 0&5400 DIB 1.0 .READ IT BACK 07 14&11 100010 ASCRA-ASCRA*IBII+IOOOIO 
08 14557 040757 STA 0.10.00+2 08 14612 000533 JMP 10.XI ,NONE AVAILABLE G EXIT 
09 145&0 120004 COM I.O.SIR 09 14&13 020772 LOA O.lOT.B ,IOTESTER B DCM FLG 
10 145&1 001400 JMP 0.3 ,NO 10 TESTER IN SYSTEM 10 14&14 101005 MOV O.O.SNR ,SKP IS USE EITHER AlB DCH MAP 
II 145&2 040754 STA 0.10.00+2 II 14&15 000402 JMP .+2 ,USE ONLY A DCH MAP 
12 145&3 030UO LOA 2.MPSWT 12 LCALL RNDMP ,SELECT AlB OCM MAP 
\3 145&4 151005 MOV 2.2.SNR 13 14&1b 100530 RNDMP-ASCRA*IB11+100010 
1Q 145&5 000403 JMP .+3 14 14&17 000401 JMP .U ,NO ERROR RETURN 
15 145&& 070400 OIA 2.0 ,GET TESTER ADDRESS WORD 15 LCALL ADMAP ,ASSIGN TO OCM 
1& 145&7 150014 COM#2.2.SZR :SKP IS USE B OCM MAP 1& 14620 100550 ADMAP-ASCRA.1BII+100010 
17 14570 152400 SUB 2.2 .A OCM MAP 17 14&21 000524 JMP 10. XI ,NO OCM AVAIL RELEASE 
18 14571 050414 STA 2.IOT.8 .SET FLAG AlB OCM MAP 18 14&22 0207&2 LOA 0.IO.Kl+2 ,-3 
19 14572 024410 LOA I.IO.KI ,GET NEW MODE BIT 19 10.2A: LCALL EaCRA ,GET I TO 3K MORE 
20 14573 0&&200 OOBC 1.0 ,CLEARS TESTER 20 14&23 100030 ESCRA-ASCRA*IBII+IOOOIO 
21 14574 006000 OOB 1.0 ,KEEP TESTER IN NEW MOOE 21 \4&24 000410 JMP 10.03 
22 14575 0&3400 SKPBN ,SKP IF NEW MODE TESTER 22 LCALL EOMAP .OF SRA ASSIGNED 
23 1457& 0&3077 HALT , ••• CN·T RUN WITH OLD TYPE TESTER 23 14&25 100570 EOMAP-ASCP.A.IBII+IOOOIO 
24 14577 030404 LOA 2.10.KI+1 ,ACO = OEV#. ACI = MASK 24 1462& 000404 JMP 10.2B ,TO DATA CHAN 
25 14&00 12&000 AOC 1.1 ,AC2 = INTA SERV AORS 25 14627 101404 INC O.O.SZR IlF POSSIBLE 
2& 14&01 002101 JMP @EINTS 2& 14&30 000773 JMP 10.2A 
27 27 14&31 000403 JMP 10.03 
28 14&02 001000 10.KI: IB& 28 10.2B: LCALL RSCRA ,RELEASE IK NOT DATA CHAN 
29 14&03 OU773 10.10 ITESTR INTA SERVICE 29 14&32 100050 RSCRA-ASCRA.IBII+100010 
30 14b04 177775 ~3 30 14&33 0&3077 HALT ,SCRATCH RELEASED? 
31 14&05 000000 10T.SI 0 ,-1 IF OK TO USE B OCH MAP 31 

.. ~ ~ .~ 
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10217 toI3.MRT 10218 N3MRT 
01 • 10 TESTER HAS I TO 4~ OF SCRATCH AND DATA CHANNEL 01 .TESTER HAS I TO 4K SCRATCH ASSIGNED TO DATA CHANNEL MAP • 
02 .ASSIGNED. GET RAN #·S. 02 .ALSO. 64 RANOOM WORDS FOR DATA CHANNEL RANDOMLY SELECT 
03 03 • "REAO" (F-liOM TESTER) OR ·WRITE" (TO TESTER). 
04 10.03: LCALL ARANG 04 
05 14634 100270 ARANG-ASCRA*IBII+IOOOIO 05 LCALL ARANG 
06 14635 030155 LOA 2.SCRHI 0& 14664 100270 ARANG-ASCRA*1811+100010 
07 14636 024154 LOA I.SCRLO 07 14&&5 105300 MOVS 0.1 .COMPARE LWR BYTE 
08 14637 132500 SUBL 1.2 08 14666 122033 ADCl# I.O.SNC ,AGAINST UPPER BYTE 
09 14640 153300 ADDS 2.2 09 14&&7 000417 JMP 10.05 ,READ TO MEM 
10 14641 03451& LOA 3.IO.~2 .77 MAS~ 0 -. 63 10 
II 14642 173000 ADD 3.2 11 
12 14&43 173400 AND 3.2 12 
13 14&44 1&3400 AND 3.0 13 .SELECTIDN WAS TO WRITE TO TESTER 
14 14&45 107000 ADD 0.1 14 .FILL THE BUFFER WITH RANDOM WORDS 64 WRD • BUFFER 
IS 1464& 044517 STA I.IODST 15 
16 14&47 024156 LOA I.DCHLO 1& 14&70 030475 LOA 2.IODST 
17 14650 107000 ADO 0.1 17 14&71 024473 10.04: LOA I.IOM64 
18 14&51 044515 STA I.IDCST 18 14&72 034471 LOA 3.IO.R8 
19 14&52 05050& SlA 2.IO.BK ,# 64 WORD BUFFERS 19 14&73 021400 LOA 0.0.3 
20 14&53 050506 STA 2.IO.XX ,CTR 20 14&74 041000 STA 0,0,2 
21 14654 030507 LOA 2.IO.RB ,ADRS 64 WRORAN BUF 21 14675 175400 INC 3.3 
22 14&55 024507 LOA I.IOM64 22 14&76 151400 INC 2.2 
23 IO.H: LCALL ARANG ,GET ENUFF 23 14&77 125404 INC 1.1 .SZR .FILLED I i &4 WORDS 
24 1465& 100270 ARANG-ASCRA*IBII+IOOOIO 24 14700 000773 JMP 10.04+2 ,NOT YET 
25 14&57 041000 GTA 0.0.2 ,RANDOM WORDS 25 14701 0144&0 DSZ IO.XX ,DONE ALL BUFFERS? 
26 146&0 151400 INC 2.2 .64 FOR EACH 2& 14702 0007&7 JMP 10.04 ,NO. MOVE &4 MORE WORDS 
27 146& I 125404 INC I.I.SZR ,BUFFER 27 14703 102400 SUB 0.0 ,ACO z WRITE 
28 14&&2 000774 JMP IO.3A 28 14704 024501 LOA 1.10.1'11 ,WRITE INTA HANDLER 
29 14&63 050477 STA 2.I0.RX 29 14705 00040& JMP .10.0& 

30 
31 'RANDOM SELECTION WAS TO READ (FROM TESTER) 
32 .SET UP NECESSARY READ LINKS TO DATA 
H 
34 1470& 030455 IO.05: LOA 2.IO.RB 
35 14707 050453 STA 2.I0.RX 
3& 14710 024517 LDA I.IO.RI ,READ INTA HANDLER 
37 14711 102&20 SUBZR 0.0 
38 14712 101220 MOVZR 0.0 ,ACO = READ 
39 



10219 N3MRT 10220 N3MRT 01 .COMMAND TO TESTER IS IN ACO O=WRITE 40000=RD 01 .RELEASE ALL DATA CHANNEL AND SCRATCH 02 .ACI = ADRS OF APPROPRIATE INTA HANDLER 02 03 03 IO.XI: 04 14713 030454 10.0&: LOA 2.IO.K3 04 LCALL RDMAP 05 14714 143000 ADD 2.0 05 14745 100&10 RDMAP-ASCRA*IBII+IOOOIO 0& 14715 040136 STA O.IO.OC ,COMMAND OUT 0& 1474& 101001 MOV O,O,SKP 07 147\& 044&20 STA 1.10.00+2 ,VECTOR LINK TO INTA 07 14747 00077& JMP IO.XI 08 14717 024447 LOA I.IOCST ,CHANNEL STARTS ADRS OB IO.XII LCALL RSCRA 09 14720 0&7000 DOC 1.0 ,LOAO ADDRESS lOCH) 09 14750 100050 RSCRA-ASCRA*IBII+100010 10 14721 0&5400 DIB 1.0 ,RD ADRES 10 14751 101001 MOV O,O,SKP II 14722 065000 DOA 1.0 ,CLR DB FOR WRITE II 14752 00077& JMP IO.XI 12 14723 02&437 LOA l.iIO.RX Ii 14753 102400 SUB 0.0 13 14724 142404 SUB 2.0.8IR ,8KP IF WRITE 13 14754 040137 SrA O.IO.WK 14 14725 0&5000 OOA 1.0 ,READ = LOAD DB 14 14755 042427 STA O'.@IO.WI-I 15 14726 030432 LOA 2.IO.BK 15 LCALL RETRN 1& 14727 050432 STl 2.IO.XX .SET BLK CTR 16 1475& 100210 RETRN-ASCRA*IBII+IOOOIO 17 IO.&A' LCALL ARANG 17 18 14730 100270 ARANG-ASCRA*ISII+IOOOIO 18 14757 000077 IO.K2: 77 19 14731 024437 LOA I.IO.K4 19 147&0 000000 IO.BKI 0 20 14732 123405 AND I.O.SNR ,SELECT I TO 8 20 14761 000000 IO.XXI 0 21 14733 000775 JMP IO.&A ,RQENS'S TWXT BRKS 21 147&2 000000 IO.RXI 0 22 14734 02413& LOA I.IO.OC 22 14763 015235 IO.RBI IO.RS 23 14735 123000 ADO 1.0 23 14764 177700 IOM641 -64. 24 14736 040136 STA O.IO.OC 24 14765 000000 IODST: 0 25 IO.6BI LCALL ARANG ,GET RAN# 25 14766 000000 IOCSTI 0 26 14737 100270 ARANG-ASCRA*IBII+IOOOIO 26 14767 101077 IO.K3, 101077 27 14740 030432 LOA 2.IO.KM 27 14770 000700 IO.K41 700 2B 14741 143505 ANDL 2.0.SNR ,RANGEN WILL 28 14771 000000 IO.VXI 0 29 14742 000775 JMP IO.&S ,START TESTER 29 30 14743 040137 STA O.IO.WK ,AFTER THIS # CALLS 30 14772 000377 IO.KM: 377 31 LCALL RETRN 31 14773 05044& 10.10' STA 2.IOSAV 32 14744 100210 RETRN-ASCRA*IBII+IOOOIO 32 14774 032410 LOA 2.@IO.WI-1 33 33 14775 141113 MDVL# 2.0.SNC ,SKP=TSTR WAITING 34 34 14716 000403 JMP • +3 
35 14777 063700 SKPDZ 0 ,TESTER DONE 
36 15000 001000 JMP 0.2 ,YES PROCESS INTA 
37 .DEVICE 0 INTERRUPT? TESTER NOT DONE? 
3B ,MUST BE POWER FAIL 
39 15001 152460 SUBC 2.2 
40 15002 050146 STA 2.UDEVI ,PLACE 0 IN UNExPECTED INTR. FLG 
41 15003 001400 JMP 0.3 ,RETURN TO LINKR 

~ ,~ ~ 
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10221 N3MRT ]0222 N3MRT 
01 ,WRITE INTERRUPT HANDLER 110 TESTER 01 ,10 TESTER READ (TO MEMORY) IS COMPLETE 
02 02 'VERIFY THAT RANDOM DATA IS CORRECT IN 
03 15004 014536 10.00+2 03 ISTRINGS OF 64 WORDS. 
04 15005 115006 10.WI: iiI,+1 04 
05 15006 000401 JMP • +1 OS 15042 015043 10.OR: .+1 
06 15007 071400 OIB 2.0 IREAO ACCUM DATA 06 15043 034720 LOA 3.10.RB 
07 15010 052752 SlA 2.iilI0.RX ,SAVE CURRENT DATA BUFF 07 15044 024714 LOA I.IO.BK 
08 15011 010751 lSI 10.RX OB 15045 044714 STA 1.10.XX 
Oq 15012 014747 OSI 10.XX ,DONE ALL BLKS Oq 15046 030717 LOA 2.100ST 
10 15013 000407 JMP 10.GG INOT YET 10 15047 024715 LOA 1.IOM64 
II 15014 030450 LOA 2.10.OW II 15050 044721 SlA IdO.VX 
12 15015 052767 SlA 2.iilI0.wl v l 12 15051 021400 LOA 0.0.3 ,GET RAN WORD 
13 15016 030410 LOA 2.10.RI-1 13 15052 025000 IO.RR: LOA 1,0,2 
14 15017 060200 NIOC 14 15053 122414 sua* 1.0.SIR 
IS 15020 072000 10.WX: OOB 2.0 IS 15054 004476 JSR 10.OE ,DATA ERR READ 
16 15021 001400 JMP 0,3 . ,RETURN 16 15055 151400 INC 2.2 
17 15022 071400 IO.GG: OIB 2.0 17 15056 010713 lSI IO.VX ,SKP = DONE 6Q WORDS 
18 15023 071000 OOA 2.0 18 15057 000773 JMP IO.RR 
Iq 15024 030136 LOA 2.IO.OC Iq 15060 175400 INC 3.3 ,STEP TO NEXT RANDOM 
20 15025 000773 JMP 10.WX 20 15061 014700 OSI IO.XX 
21 21 15062 000765 JMP IO.RR-3 'DO NEXT 6Q WORDS 
22 .READ INTERRUPT HANDLER 1/0 TESTER 22 15063 000446 JMP IO.X3 IEXIT ALL DATA OK 
23 23 
24 15026 001000 iB6 
25 15027 115030 10.RI: iiI.+1 
26 15030 014731 DSI 10.XX ,DONE ALL RDS 
27 IS031 000403 J~P .+3 ,NOT YET 
28 15032 030410 LOA 2.10.DR ,DONE READING 
2q I S033 000762 JMP 10.WX-3 
30 15034 071400 DIB 2.0 :CLEAR DATA 
31 15035 071000 DOA 2.0 
32 1503& 010724 lSI 10.RX 
33 15037 032723 LOA 2.iilI0.RX ,GET NEXT WORD 
34 15040 000763 JMP ID.RI-4 .STRT TSTR AGAIN 
35 
36 15041 000002 IOSAV: 2 
37 



10223 N3MRT 0224 N3MRT 
01 ,TESTER WRITE OPERATION HAS BEEN COMPLETED 01 15151 00152& IOHIK' HIGHK 02 ,VERIFY THAT: 02 
03 I A. THE TESTER DATA BUFFER WAS OK ~ &4 WORDS 
04 
05 

, B. THE OUTPUT BUFFERS THEMSELVES DID NOT CHANGE. 

0& 150&4 0150&5 IO.OW' .+1 
07 150&5 030700 LOA 2.IOOST 
08 150&& 034&72 LOA 3.IO.ilK 
09 150&7 054&72 SlA 3.IO.XX ,FIRST VERIFY 
10 15070 034&73 LOA 3.IO.R8 ,THAT THE CONTENTS 
11 15071 024&73 LOA I.IOM&4 ,OF THE OUTPUT 
12 15072 044&77 SlA I.IO.VX ,BUFFER HAVE NOT 
13 15073 021400 IO.WC' LOA 0,0,] ,CHANGED. 
14 15074 025000 LOA 1.0.2 
15 15075 122414 SUU 1.0.SIR 
1& 1507& 004454 JSR IO.OE ,10 DATA ERR 
17 15077 151400 INC 2.2 
18 15100 175400 INC 3.3 
19 15101 010&70 ISl IO.VX ,DONE &4 WORDS 
20 15102 000771 JMP IO.WC ,NOT YET 
21 15103 014&5& OSI IO.XX ,DONE ALL BUFFERS 
22 15104 0007&4 JMP IO.WC-3 ,NOT YET 
23 15105 030&5& ~OA 2.IO.RB 
24 1510& 024&5& LOA I.IOM&4 ,CREATE THE XOR 
25 15107 044&&2 STA I.IO.VX ,OF THE &4 RAN 
2& 15110 102400 SUB 0.0 ,WORDS 
27 15111 025000 IO.WW' LOA 1,0,2 
28 15112 135000 MOV 1.3 
29 15113 117520 ANOlL 0.3 
30 15114 123000 ADD 1.0 
31 15115 1&2400 SUB 3.0 
32 1511& 151400 INC 2.2 
33 15117 010&52 lSI Io.VX 
34 15120 000771 JMP IO.WW .NOW VERIFY THAT 
35 15121 024&37 LOA I.IO.BK ,THE RESULT OF EACH 
3& 15122 044&37 STA I.IO.XX .&4 WORO XOR WAS OK 
37 15123 025000 LOA 1.0,2 
38 15124 122414 SUB* I.O.SZR 
39 15125 004425 JSR IO.oE 1110 DATA ERROR 
40 1512& 151400 INC 2.2 
41 15127 014&32 oSl IO.XX 
42 15130 000773 JMP .-5 
43 15131 022420 [O.X3' LOA O.~IOHIK 
44 15132 024140 LOA I.MPSWT 
45 15133 125005 MOV 101. SNR 
4& 15134 00244& JMP ~IO.KL 
47 15135 024413 LOA 1.10.37 
48 1513& 10&032 AoCl' O.I.SIC 
49 15137 002443 JMP ~IO.KL 
50 IO.X4: LCALL RoMAP 
51 15140 100&10 ROMAP-ASCRA*IBII+100010 
52 15141 101001 MOV 0.0.8KP 
53 15142 00077& JMP 10. X4 
54 IO.X5, LCALL RSCRA 
55 15143 100050 RSCRA-ASCRA*IB11+100010 
5& 15144 101001 MOV O.O.SKP 
57 15145 00077& JMP IO.X5 
58 1514& 002401 JMP iil.+1 
59 15107 014&11 10.02+3 
&0 15150 000037 lO.37' 37 

~ ~ ~ 



) ) ) 

10225 N3MRT 1022& N3MRT 
01 ,THE 10 TESTER MADE A DATA ERROR 01 15437 000000 EXISM: 0 
02 ,EITHER MEMORY OR IN ITS DATA BUFFER 02 15440 000001 .BLK 

03 03 15447 000000 AVALM: 0 
04 IO.OE: LCALL ERROl 04 15450 000007 .BLK 

OS 15152 100350 ERROI-ASCRA*IBII+IOOOIO 05 15457 000000 OCHMO: 0 lOCH A MAP 

06 15153 000401 JMP • + I 0& 154&0 000000 DCHMI: 0 

07 15154 020432 LOA O.IO.TI 07 15461 000000 OCHM2: 0 ,OCH B MAP 

08 LCALL ERRTX 08 154&2 000000 OCHM31 0 

09 15155 100110 ERRTX-ASCRA*IBII+IOOOIO 09 154&3 000000 LSYSE: 0 

10 1515& 02013& LDA O.IO.OC • TlTL N3MRT 

II 15157 02460& LOA I.IOOST II 154&4 03151& DIRT: • THE IN3MRT S 041 

12 15160 030&0& LOA 2.IOCST 12 15472 000000 0 

13 LCALL ERROC 13 15413 000200 STRTI 

14 151&1 100370 ERROC-ASCRA.IBII+IOOOIO 14 15414 1&1113 1&1113 

IS 151&2· 000401 JMP .+1 IS 15415 000000 0 

1& 151&3 020436 LOA 0.IO.T2 1& 1541& 000000 0 

17 LCALL ERRTX 11 15411 000000 0 

18 151&4 100110 ERRTX-ASCRA.IBII+IOOOIO 18 15500 000000 0 

19 151&5 02241& LOA O.iilIO.KL+1 19 15501 000000 0 

20 151&& 03241& LOA 2.iilIO.KL+2 20 15502 041503 .TXT ICOPYRIGHT (C) OGC.1973.1974.1975.1976.1977 

21 151&7 105000 MOV 0.1 21 15527 040440 ALL RIGHTS RESERVED I 

22 15170 146400 SUB 2.1 .22 01000 000000 0 

23 15111 131120 MOVZL 1.2 III (*2) 23 01001 000110 LPGO 

24 15172 153100 ADDL 2.2 ,L3 (OR 08) 24 01002 000000 0 

25 15113 153100 ADDL 2.2 ,L5 (OR .32) 25 01003 000000 0 

2& 15174 151100 MOVL 2.2 ,.64 26 01004 015463 LSYSE 

21 15i75 03&410 LOA 3.OlIO.KL+3 ,GET CHANNEL STR. 27 .ENO 

28 1511& 113000 ADD 3.2 ,WHERE 64 WORDS STARTED 
29 LCALL ERROC 
30 15111 100310 ERROC-ASCRA.1811+100010 
31 15200 000401 JMP .+1 ,RELEASE 
32 15201 000130 JMP IO.x! ,THE WORLD 
33 15202 014145 IO.KLI IO.XI 
34 15203 014760 IO.BK 
35 15204 0141&1 IO.XX 
36 15205 0141&5 100ST 
37 
38 1520& 015207 IO.TI: .+1 
39 15207 005215 • UTE ICI5.<12.IO.OC IDDST IOCSTI 
40 15221 015222 IO.T2: .+1 
41 15222 005215 • TXTE ICI5.cI2.IO.BK B#ERR ERRDSTI 
42 
43 15235 000202 IO.RS: • BLK 130 • 



0227 N3MRT 0228 N3MRT 

AI 011256 148/42 149/01 151/25 152104 152107 152122 152125 152130 152133 A6l 011367 152111 152115 152140 152143 153/04 153/07 153122 153125 154/06 ADDTE 011412 152110 152116 152146· 154/09 154/25 154/28 155/04 155/07 155/25 155128 ADIVI 000100 27/19 43/49 47/25 113/19 114/11 133113 175120 156/04 156/07 156122 156/25 159/03 159/06 159/24 176112 177/17 208/39 159/31 159/38 159/41 160/04 160/21 160/24 161/04 ADMAP 000112 28/01 216/16 161120 161/23 1&2104 1&2110 162116 162122 162128 AGSTR 001326 34/22 34/32 162134 162140 162146 162152 162158 163/04 1&3/07 AI.TX 006212 99/44 100/33 164/04 164/11 164/17 164123 164/29 164/35 164/41 AlAUT 001327 34127 34/33 164/47 1&4/53 1&4/59 165/02 166/04 1&6/07 1&6/18 AlDSP 001330 34/28 34/34 166121 16&12& 1&&/39 1&&/42 167/04 167/07 1&7116 AlT8L 000141 28/32 43/16 43/35 44i40 53/07 58/05 58/06 1&7/19 167124 167/27 167/35 1&7138 168/04 168122 58/09 &0/03 6U09 &3/09 64/08 64/12 &4/22 1&8/25. 168/30 168/33 1&8/4& 168149 1f.'I/04 1&9107 &5/18 71144 101125 102107 102110 102131 103/08 1&9/17 1&9/20 ·170/04 170/07 170117 170/20 170125 104/07 105/19 106/05 107/10 108/04 170128 170/38 170/41 171/04 171/07 171/17 171120 ALZMA 001265 H/06 33/42 171125 171/28 171/38 171/41 172103 172/10 172120 AM777 00&563 103/17 10&/32 172123 172126 175/11 175116 175/20 175/24 17&108 AMSCR 00&47& 28/01 102104 176/12 177111 177/17 177/48 178/15 118/20 178142 AM.37 00&556 10212& 103/12 104/13 106120 108/01 179/06 179/10 17'1115 17'1/19 17'1/24 17'1/28 11'1/33 AM.U 006564 102123 103/18 106/39 11'1131 17'1/48 181/19 182141 183/12 184/19 18&123 AM.B8 00&565 102121 103/19 106/37 186/37 189/03 189/17 189122 189/3& 190/04 190118 AM.GA 0065b1 102131 103/04 103/15 105/29 190/23 190/37 191/04 191118 191123 191/31 192104 AM.GI 006522 102124 102125 105/11 10&/34 192118 192123 192137 193/03 193/17 193/22 193/36 AM.KI 00&557 102142' 103/13 194/04 194/17 194/22 19413& 195/04 195/17 195/22 AM.NM 006545 102118 103/03 195/36 196/04 196/18 196123 1911/37 197104 197/18 AM.RM 006562 102125 103/16 200/03 200/21 200125 200/43 201/05 201/22 202101 AM.S3 0011555 102106 102141 102142 102144 103/11 104/011 106/04 205/03 205/08 205/13 205/19 205/Z11 205/27 208/23 106127 208/34 208/39 208/42 208/45 208/50 210/51 216101 AM.TM 006560 102135 102139 103/14 105/16 105/31 216/13 21 6/1 6 216120 21&/23 21&/29 217/05 217/24 AM. Xl 00&543 102109 102115 102128 102142 103/10 104/11 104/24 218106 219/18 219126 219/32 220/05 220/09 220/1& 105/10 105/15 105/33 106/12 106/30 106/41 223151 223/55 225/05 225/09 225/14 225/18 225130 AND3l 011023 141/11 141119 ASSCR 003231 27/07 62106 
AR4 011560 1561211 159/01 AS.GI 00323& 62112 &3/14 &3122 114/16 
AR4l 011561 159/04 159/11 AS.S3 003246 62108 112117 112118 62120 63/08 &4/07 ·ARANG 000077 27/18 43/46 44124 44/44 41121 49/04 101120 AS. Xl 003244 62111 112115 62118 113/11 113/25 &3128 64/10 113/15' 114/05 117/04 131/16 133/09 133/39 175/16 64/23 64/24 

17&/08 177/11 178/15 181/19 184119 202107 217/05 ATEND 012222 135/03 172127 
217124 218/06 219/18 21912& ATERR 010553 133125 134/03 

AREND 012221 172125 ATS03 010600 134/04 134/19 135/01 
ARITH 000000 2102 2106 2124 9/02 18/01 129/01 ATTXI 010612 134/08 135/11 
ARJSR 012202 112101 ATTX2 010625 135/13 
ASCRA 000064 27/07 55/01 57/13 51137 57/39 113/10 113/15 AT.OO 010314 130/05 130/11 

113/19 113/23 114/05 114/11 115123 115128 115/35 AT.OI 010414 130/11 130/29 
116/04 116108 116/13 117/04 124/11 124/14 126/40 AT.02 010417 130112 131/03 
126/44 127/07 127/11 127/16 131106 131/11 131/1& AT.03 010507 131/04 132121 133/05 
132125 133/09 133/13 133/27 133/39 133144 134/06 AT.04 010527 133/07 133/23 
134/10 134/15 134118 134123 136/03 136/0& 136114 AT.05 010475 131/07 132/22 133145 
13&/17 1311/22 1311/25 13&133 136/311 137/04 137/11 AT.2A 010447 131/21 131/30 
137117 137/23 137/2& 138/04 138107 138/31 138/34 AT.2B 010452 131129 132103 
139/04 139/07 139131 139/34 140/04 140/07 140/24 AT.2l 010431 131115 131/31 
140/27 140132 140/35 140/42 140145 141/04 141/07 AT.37 010606 131/13 133111 135/07 
141/26 141129 142106 142109 142122 142125 142130 AT.4A 010550 133/43 133/4& 134124 
142133 142145 142/48 143/04 143/07 143120 143/23 AT.BG 0101104 132113 134/21 135/05 
143/28 143131 143141 143/44 144/04 144/07 144/17 AT.EC 010557 130/17 130/18 134/08 
144/20 144125 144/28 144139 144/42 14&/03 1411/0& AT.EN 010&05 132120 135/0& 
14&/16 14&/19 146/24 146/27 146/31 146/40 147/04 AT.ES 010&01 131/09 133105 133/33 134/26 135/02 
147115 147/18 147/23 147/34 141137 148/04 148/07 AT.GD 010500 132127 133128 
148/37 148/40 149/03 14'1106 14'1/15 14'1/18 149/23 AT.L2 010465 132/14 132119 
14'1/2& 149135 149/38 150/04 150/07 15011& 150/1'1 AT.lA 010&10 132128 132132 133/22 133/24 134/13 134/20 135109 
150/23 150/2& 150/47 150/50 151/04 151/07 151/22 
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AT.LC 010603 132109 132112 132127 133/15 134/11 135/04 CB.L2 007431 114/27 114/32 
AT.LO 010607 132130 133/20 \34/12 135/06 CB.L3 007452 114145 114/50 
AT.LP 010611 132131 133/14 133/23 135/10 CB.LC 007542 114/23 114/36 115/06 116/10 11&12& 11&/33 
AT.PL 010602 131/22 132104 132110 135/03 CB.PL 007541 114/14 116/27 1lb/32 
AT.RL 010461 132110 CB.RL 007426 114/24 116/26 
AT.TK 010506 130/30 131/03 132123 132/33 13313& 134/27 CB.SE 007547 115/11 116/02 116/11 116/38 
AT.XI 010477 132124 133/37 134/28 CB.TI 007545 115/10 115/30 115/31 116/3& 
AVALM 015447 41/16 49/40 52/30 62114 22&/03 CB.TK 007537 113/03 113/07 115/04 115/2& 116/09 116/23 II &/30 
BEGIN 007615 116/32 11&134 1lbl43 116/44 116/45 11&/4& 118/04 CB.TS 007553 115/05 116/42 
BPROG 007765 118/20 119/08 120/0& 120/42 121/09 CB.WK 007761 120/26 120/38 
COHO 007750 118/08 120/29 CB.X1 007476 113111 115/22 115/25 11&/14 117/07 11711& 
C101 007760 120/37 CB.X2 007525 115/33 11&/19 
C10?0 005142 8&/23 89/18 CCTR 002&64 53/35 53/38 53/41 53/48 53/53 
C17 007754 117/05 117/14 118119 119/19 120/33 COGLC 003010 56/10 56/42 
C1777 007757 120/36 COISP 002740 27/02 55/01 5&/02 
C20 007755 120/34 121/07 121/21 COIST 002770 56/14 5&/26 
C400 007753 117/15 118/15 119/04 120/32 CO.40 003076 56/31 57/40 
C77 0077 5& 118/31 119/22 120/35 CO.44 003077 56/35 57/41 
CALL 000035 MC 129/0& 142111 142114 142/34 142137 143/0q 143112 CO.EX 00304& 55/01 55/13 57/13 69/45 

143/33 144109 144/30 14&108 14&129 147/07 147/2& CO.IN 003070 55/13 5&/44 57/32 
148/08 148/11 148/14 148/17 148/20 148/23 148/2& CO.LA 003071 55/01 55/04 55/05 56/43 57/15 5711& 57/25 
148/29 152112 154113 154/17 155/08 155/13 155/17 57133 &8/11 69/46 
15&/09 156/14 159/12 159115 1&611 0 CO.LP 003072 55/01 55/05 56/48 57/34 68/09 ,,9/47 

CALLE 003075 55/01 57/03 57/38 CO.PP 003073 55/01 55/12 5&/58 57/35 
CALLS 003074 55/01 5&/60 57/3& CO.SO 0030&3 55/01 55/06 5&/02 57/10 57/27 98/24 
CATES 000001 2102 2/14 2124 10/01 CO.S1 003064 55/01 55/07 56/03 57/11 57/28 98/25 
CB10K 007614 117/13 117/20 CO.S2 0030&5 55/01 55/08 5&/04 57/12 57129 98/26 
CB17 007611 117/08 117/17 CD.S3 003066 55/01 55/11 5&/05 57/23 57/30 &8/12 98/27 

CB37 007613 117/12 117/19 CHA?3 005021 84/43 84/46 84/50 
CB400 007612 117/09 117/18 CHC?T 005011 83/41 83/44 84/30 84/37 85/05 85/40 
CBBG2 007551 114144 116/40 CHECK 007&77 100/24 11911 0 119/13 119/15 
CBLIM 0025&2 41/4& 52106 CHPAG 002373 49/16 49/25 49/38 51125 
CBLWR 002613 52116 52118 52122 52123 52131 CHR?T 005043 84/37 84145 84/53 85/13 
CBPL2 007552 114116 114/33 116/41 CHR?Z 005041 84147 84/52 85111 87/43 87/46 
CBRDS 000000 2102 2/03 2/24 8/20 1&/03 112101 CHSAV 002410 49/03 49/33 49/41 49/50 50/02 50/22 51124 
CBTn 007561 116/0& 116148 51/30 
CBUPR 002614 52117 52124 52132 CHSK1 002414 4911 9 49/29 50/06 51116 51126 
CB.OO 007342 112112 112118 CHSTK 002336 30/23 49/03 
CB.OI 007361 112118 113/02 CH.R 004325 77/36 7811 0 
CB.02 007364 112119 113/07 CKI 013541 198/07 198113 19811 6 
CB.03 007460 113/08 115/04 CK2 013550 198/24 
CB.04 007503 115113 115/30 116117 CKKEY 001100 31114 
CB.05 007574 11&/21 11&/25 117/03 CKOOT 001065 29/32 31103 74/28 108/40 
CB.2A 007404 113/21 113/24 114104 CKRTN 001132 31/09 31120 31127 31/34 31137 31140 

CB.2C 007414 114114 CK.64 001147 31135 31153 
CB.2L 007400 113/22 113/26 CK.SO 001137 31103 31140 31145 
CB.37 007540 113116 116/31 CK.S1 001140 31104 31141 31146 

CB.BG 007543 114/26 116/34 CK.S2 001141 JI/05 31142 31147 

CB.EC 007512 112124 112/25 116/05 tK.S3 001142 31106 31143 31148 
CB.EN 007504 114/42 115119 11 &/ 35 CLF? ~005030 27/11 28/17 85/01 

CB.ER 007510 115/21 116/02 120/H CLRWT 004221 76/27 79l1q 

CB.ES 007550 113113 116116 116/22 11613q CMAPB 002627 39/46 47/48 50/07 52129 53124 &3/29 105/05 

CB.F1 007722 120/07 120/20 CM.SO 002665 53/24 53/4q 53/54 

CB.F2 0077.25 12011 0 120114 CM.S1 002~b6 53/25 53/50 53/55 

CB.F3 007732 120/08 120115 CM.S2 002667 53/2& 53/51 53/56 

CB.F4 007740 120118 120/21 CRLFX 004537 78/07 80115 81101 
CB.F5 007744 120/23 120/25 CR.LF 004322 76/30 78/07 

CB.FA 007716 116/4& 120/03 CURPR 000120 28/08 32118 32132 32140 33/04 33/05 43/28 
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43/33 44/03 44/32 70/31 EM.UM 006015 104/20 105/06 
CXTES 00000 I 2/02 2/20 2/24 ENTPA 003100 58/05 62116 64/26 DO 013712 201/08 201/32 201/52 ENT.F 004547 79/50 81/09 82108 82110 8213& 82/39 01 013713 201/09 201/35 201/53 EOOT 0144 33 211/18 211/37 
02 013714 201/10 201/38 201/54 EPACS 00414& 27/17 75/35 
OCHER 000232 2&/40 32113 32/20 32124 35/13 45/25 5&/17 EPADR 004121 27/1& 75/10 
OCHHI 000157 28/47 28/48 71 f29 71/3& 108/2& EPROG 0077b& II &/32 115/23 119/11 120/19 120/43 121/12 DCHlO 00015& 28/4& 71/34 108/1& 217/1& EP.O 0041&7 75/35 75/47 75/52 
DC HMO 015457 37/09 102127 103/18 22&/05 EP.I 004170 75/3& 75/48 75/53 
DCHMI 0154&0 37/10 22&/0& EP.2 004171 75/37 75/49 75/54 DCHM2 0154&1 37/11 103/19 22&/07 EP.3 004172 75/38 75/50 75/55 
DCHM3 0154&2 37/12 226/08 EP.RT 004173 75/30 75/5& 
DCHTX 00&230 32117 100/35 EQUAL 004575 79/48 81124 81/2& 81/35 oCK 013524 192142 198/03 ER50. 004003 70/17 72123 
DCUTS 000001 2102 2/04 2124 5/02 10/19 1&129 EREXI 004014 70/28 71/10 71/40 71/43 71/&0 72120 73/02 DEC?O 004762 84/13 84/31 8&/19 8&/27 73103 73/2& 73/34 75/5& DEC?P 004777 84/21 84/2& ERMPl 003752 71155 71/58 7211 9 
DECn 00514& 84/07 8&/27 ERMPP 003663 71/02 
DEOn 004771 84/20 84/25 ERNoC 00372& 71/31 71/38 
DERR 014033 197/23 204/1& 204/29 ERPAC 00007& 27/17 134/18 
DF.TX 00&1&2 99/41 100/29 ERPAO 000075 27/1& 134/23 
DIGIT 004304 17/17 77/37 ERRI 0077&2 119117 120/39 
DIRET 010073 11&/41 . 122/02 122/13 122114 ERRET 000107 27/2& 111/18 13&/14 13&/33 137111 137/17 137123 DIRT 0154&4 2&/05 22&/10 22&/11 22&/12 22&/20 138131 139/31 140/24 140142 141/26 142122 142145 DISDl 010013 121/24 121/57 143/20 143/41 144/17 144/39 14&11& 14&/37 147/15 DISoO 010007 121/11 121/20 147134 148/37 149/15 149/35 150/1& 150/47 151/22 DISTl 007771 121/0& 121/1b 121/59 152/22 152140 153/22 154/25 155/25 15&/22 159/24 DISTU 0077&7 11&/40 11&/41 11&/44 121/04 159/31 159/38 1&0/21 1&1/20 162110 1&211& 1&2122 DIVCK 0000&4 MC 187/10 193/10 193/29 194/29 195/29 19&/11 19&130 1&2/28 162/34 1&2140 1&214& 11>2152 1&2158 1&3/04 197/11 1&4/11 1&4/17 1&4/23 1&4/29 1&4/35 1&4/41 1&4147 DIVER 0000&& MC 187/13 194/13 195/13 198/29 200/39 201/41 1&4/53 1&4/59 1&&/18 1&&/39 1&7/1& 1&7/35 1&8/22 DIVHE 014101 204/31 205/31 1&8/4& 1&9/17 170/17 170/38 171117 171/38 172/10 
OIVI 011520 157/14 172120 183/12 18&/37 
DIVID 002321 27/19 48/03 ERRKI 003517 &7/17 &713& 68/18 
DIVU 011521 157/15 159/14 ERRK2 003512 &7/11 &7/21 &8/12 
DHOR 010057 121/20 121/58 122102 122112 ERROC 000103 27/22 55/14 98/13 98/20 11&/13 127/1& 134/15 
oI.K I 002335 48/05 48/15 179/15 179/24 179/33 179/48 205/13 205/19 205/24 
DI.LI 002325 48/07 48/12 225/14 225/30 
01.53 002334 48/04 48/13 48/14 ERROE 004027 27/22 73119 
DlTBl 0000&1 2&/53 31/24 31/2& 71/38 ERROH 003&14 27/21 70/04 70/05 
oTRET 0012&2 33/29 33/39 ERROl 000102 27/21 55/09 98/02 11&/04 127/07 134/0& 17910& 
oTST 013615 200/23 205/03 225/05 
DWCHK 00&01& 2&/44 99/05 ERROR 000025 MC 111/08 111/18 13&/10 13&/29 137107 13711 3 137/19 
EACTV 000152 28/41 35/11 7&124 81/19 87/10 87/22 87/30 138/27 139127 140/20 140/38 141122 14UIS 142141 

87/38 90/44 90/45 90/55 211/07 213/05 143/1& 143/37 144/13 144135 14&/12 14&/33 147/11 
ECHEC 00770& 119114 119/22 147/30 148/33 149/11 149131 150/12 150/43 151/18 
EoIST 007752 118/11 120/31 152/18 15213& 153/18 154/21 155/21 15&/18 159/20 
EOIV 013521 194/14 195/14 197/23 198/30 200/40 201/42 159/27 159/34 1&0/17 1&1/1& 1&210& 1&2/12 1&2118 
EOMAP 000113 28/02 21&1.23 1&2/24 1&2130 1&213& 1&2142 1&2/48 1&2154 1&21&0 
EHALT 000031 MC 111/13 111/18 Ib4/07 1&4113 1&4/19 1&4/25 1&4/31 1&4/37 1&4/43 
EINTP 0055&4 27/20 93/33 1&4/49 1&4/55 1&&/14 16&135 1&7/12 1&7131 1&8/18 
EINTS 000101 27/20 207/21 210/34 210/37 215/2& 1&8/42 1&9113 170/13 170/34 171113 171/34 17210& 
EI.S3 005574 93/33 93/40 93142 17211& 
EM40 00&&13 105/04 105/08 ERRRT 003430 27/2& &7/03 
EMSCR 0065&& 28/02 104/04 ERRTX 000073 27/14 109/11 109/19 \09/24 109/2& 109/45 11&108 
EMS.O 00&612 104/10 104/2& 105/20 127/11 134110 179/10 179119 179/28 179137 205/08 
EMUl 013522 197/24 198/27 200/18 201/49 208/34 225/09 225/18 
EM.CM 00&&14 105/05 105/12 105/13 10&/40 ERSSO 004005 72/09 72/14 72125 
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ERSVO 003514 67/13 67/18 67/31 67/42 68/15 FP.03 012346 175/04 17&117 177/07 
ERSV2 00351& 67115 67/20 &7/33 67/44 68/17 FP.04 012441 178/18 178/23 
ERTIT 003652 70112 70/34 FP.05 012456 175/12 178/21 178/39 
ERTOT 000151 28/40 32/25 33127 34/18 35/09 43/39 70/14 FP.2A 012307 175/07 175/22 175/25 17&105 

70/16 208/46 FP.2C 012320 176/16 
ERTXT 004047 27/14 73138 FP.2L 012302 175/23 175/28 
ERXXT 004022 73/08 73/46 73/49 FP.37 012341 175/17 176105 176/34 
ER.CI 004001 71/47 71/58 72104 72117 72/21 FP.40 012463 177/13 178/45 
ER.C2 004004 71/45 72/18 72/24 FP.4A 012436 178/19 178/22 179149 
ER.K4 004002 71159 72122 FP.8G 012467 176/21 171IH 178/49 179/30 
ER.SO 004006 70/04 70/37 72126 73/08 73119 73/28 73/38 FP.EC 012500 174/17 174/18 179/08 

75/10 75/24 FP.EN 012470 176/31 178/50 179113 179138 
ER.S1 004007 70/0& 70/39 72127 73/09 73120 73/30 73/40 FP.ES 012342 175114 176/35 177107 178/09 179/22 119158 

75111 75118 FP.GA 012461 177/34 177/45 178/36 178/43 119131 
ER.S2 004010 70/07 70/41 72/28 73110 73121 73/32 73/41 FP.GO 012444 177149 178/28 

75112 75/21 75/27 FP.GO 012411 176/32 177109 177/44 
ER.S3 004011 70/08 72129 73/07 73/11 73/22 73/42 75113 FP.~I 012462 176/22 171131 178129 178/44 179129 
ER.TP 004061 73/39 73/48 FP.KK 012345 175/09 175/26 176/38 177114 177/25 
ESCRA 000065 27/08 113/23 124/14 131111 175/24 216/20 FP.L2 012330 176/25 17&/30 
ETOOT 005734 97124 99/24 FP.LA 012472 178/52 
EXISM 015437 37/14 39145 41/15 22&/01 FP.LC 012465 176/16 177119 177/40 178/30 178/31 178/47 179/11 
EXSCR 003250 27/08 63/06 FP.LO 012471 177/24 178/33 178/51 179112 179/40 
EX. II 003274 63/23 '&3/26 63129 64/17 FP.LP 012473 177118 177/44 178/53 179121 
F1WOB 012770 182113 182/17 182125 182129 183/06 183114 FP.RL 012322 176119 177143 
F2WOS 013157 18511 6 185/20 185128 185/32 18&/30 186/40 FP.TK 012340 174/37 175/03 176/33 177135 178112 178/24 178140 
FILL 007635 118/20 118/33 179/59 
FK1K 012343 176/3& 177129 FP.TP 01246& 177/42 178/02 178/03 178/48 
FL TOI 012&31 179/55 181/04 181106 181/09 FP. TT 012546 177/36 179/54 
FLT02 012776 11915& 184/04 184/0& 184/09 FP.XI 0124&0 178/05 178/13 178/25 178/41 IH/53 
FLTtA 012771 181/08 18111& 181124 182103 18311 5 FRANG 000106 27/25 13&/0& 13&/25 138/07 139/07 140/07 140/35 

FLTIB 012772 181113 181/25 182/04 183/1& 141/07 142/09 142133 143/07 143131 144/07 144/28 

FLT1C 012773 181114 181/26 182105 183117 14&/06 14&127 148/07 149/0& 14912& 150/07 150/2& 

FLT10 0127&1 182112 18211& 182124 182128 182/3& 182140 183/05 151/07 152/07 152133 153/07 154/09 155/07 156107 
FLT1E 012775 181104 182108 182/44 18311 9 15910& 16&/07 1&7/07 167/27 1&8/33 169/07 170/07 

FLT1F 012774 183/05 183/09 183/10 183/18 170/28 171107 171/28 
FLT1L 012&47 181/18 181/23 FRMOG 004527 80/38 80144 
FLTIM 012&63 181/31 181/4& FTYTX 007235 70/21 110/41 

FLTtT 012711 182/09 182145 F.OOO 012226 174/05 174111 174131 174/39 
FLT2A 013160 184/08 18411& 184/24 185/03 186/41 F.Ul 012554 179/08 180/01 

FLT2B 013161 184/13 184/25 185/04 186/42 F.TX2 012567 lHI17 180/03 

FLT2C 0131&2 184/14 184/26 185/05 18&/43 F.U3 012&02 179/2& 180/05 

FLT20 01314& 185115 185/19 185/27 185/31 186/04 18&/08 18&/29 F.TX4 012&15 179/35 180/07 

FLT2E 0131&4 184104 185/09 186/20 186/45 GBR 014041 204/27 204/33 205/01 

FLT2F 0131&3 18&/29 186/34 18&/35 186/44 GETPA 002&16 53/06 60/34 &4/25 &8/0& 72122 103115 

FLT2L 013014 184118 184/23 GOOT 00113& 31/44 

FLT2M 013031 184/32 184/47 GOBCR 003322 27110 65/07 

FLT2S 013156 185/11 185/3& 185/H 18&/13 186/38 GO.OO 003500 &5/07 &5/28 &5/35 65/46 &8/02 

FLTaT 0130&0 18511 0 185/37 18&/21 GO.Ol 003501 65/08 67/06 &7112 67/23 68/03 

FLT2U 013116 186/01 18&114 GO.02 003502 65/09 &5/5& 68/04 

FOB 013&63 201102 201/23 201127 GO.1K 003404 65/42 65/57 

FP255 012344 17&/09 176/37 GO.CU 003520 &5/21 67/16 67/37 68/22 

FPERR 012474 177/46 179/03 GO.GO 003377 65/34 65/52 

FPESX 012552 179/51 179/58 GO.K1 003504 65/33 68/06 

FPS03 0124&4 178/46 179104 179/20 GO.K2 003507 65111 65/52 67/28 68/09 

FPTKX 012553 179/52 179/59 GO.K3 003511 65/13 65/52 67/07 67/08 67/30 &8/11 

FPTST 000000 2/02 2107 2/24 9/15 18114 173/01 GO.L! 003354 65/33 &5/51 

FP.01 012245 174111 174/30 GO.LA 003513 65114 65/52 67/29 &8113 

FP.02 0122&1 174112 175/03 GO.LP 003510 &5/12 65/52 67/27 68/10 



0235 N3MRT 023& N3MRT 

GO.S3 003503 &5/10 &5/15 &5/17 &5/20 &7/03 &7/22 &7/2& INI13 005244 88/31 91103 &7/3& &7/45 &8/05 IN2? 00531& 89/38 89/44 89/50 GO.SH 00350& &5/25 &7/40 &8/08 IN3? 005371 89/33 89/41 90/31 GO.SL 003505 &5/23 &7/38 &8/07 IN4? 005400 89/35 89/49 90/29 90/39 91/15 GPA.O 002&2& 5310& 53/12 53/14 INS? 005424 89/24 91/01 GPB06 004&57 82/27 82/49 IN&? 005443 91/12 91/18 GPRGK 001470 30/05 38/07 INC13 005247 88/34 89/21 GPRMP 004&51 82/20 82/23 8212& 82129 82143 INL?K 005250 88/35 89/09 89/34 89/3& 90/32 90/39 90/42 GP.7& 004&&1 82/14 82151 INM? 005337 89/28 90/01 90/1& GP.85 004&&0 82130 82150 INOOT 0054&2 91/09 91/35 GP.B& 00465& 82/21 82/48 INP? 005255 31/51 89/01 212105 GP.K1 004&47 82111 82/41 INR? 005445 89/1& 90/41 91/21 GP.S2 004&&2 82113 82/34 82152 INR?T 005331 89/01 89/51 91/20 91/34 GP.S3 004&&3 82143 82/47 82153 INS? 005251 8813& 91/18 GSCRA 0000&7 27/10 133/27 177/48 INS?O 005332 89/02 89/52 91/30 GSTRT 001317 2&/15 34/25 34/32 INS?1 005333 89/03 89/53 91/31 HAC 013775 200/13 200135 203/1& 204/05 204/09 204/17 205/15 INS?2 005334 89/04 89/54 91/32 HOIV 013355 192143 193/09 193128 194/11 194/28 195/11 195/28 INS?3 005335 89/17 89/55 91/33 19&/10 19&/29 197/10 INS?C 00533& 89/0& 89/5& 91/28 HIGHK 00152& 38131 38/38 38/42 40/01 40/09 40/32 40/38 INT? 00523& 87/03 87/49 89/08 91/36 &2113 110/23 224/01 IN.P? 014440 212/03 2121 OS HMO 013777 199/13 200132 203/18 204/19 205/17 IN?17 0054&4 91/07 91/37 HMQ 01377& 200/14 . 200/3& 203/17 204/18 205/16 IOCST 0147&& 217/18 219/08 220/25 225/12 HMUL o 1H52 18Q/09 189/28 190/10 190/29 191/10 191/29 192110 IOOST 0147&5 217/15 218/1& 220/24 222109 223/07 225/11 225/36 192/29 192140 IOHIK 015151 223/43 224/01 
ICALL 002&71 55/01 55/02 57/02 57105 IOM&4 014764 217/22 218/17 220/23 22U10 223/11 223/24 ICALT 002717 55/03 55/24 IORLM 00&112 100/0& 100/23 ICALX 002734 55/21 55/31 IOSAV 015041 220/31 22113& 
rCOIS 0000&3 27/02 37103 37115 IOTST 000000 2/02 2122 2/24 10/01 20/01 28/28 35/08 ICO.O 00&011 97/04 98/24 99/05 4&/22 92/47 209/30 214/01 ICO.I 00&012 97/0& 98/25 99/07 IOTX3 00&317 98/09 101/06 
ICO.2 00&013 97/08 98/2& 99/09 IOTX4 00&326 9811& 101107 
ICO.3 00&014 97110 98/27 99/11 IOTX5 00&113 98/05 100/24 
ICHEC 007&62 11&/45 119/02 119128 120/27 IOT.S 014&05 215/18 215/31 216/09 
ICK 007&&7 119/07 119/21 119124 IOV40 00&015 97/38 98/28 
ICLF? 000127 28/17 90/07 90/17 90/26 IOVAL 005710 26/43 97/04 
ICLX. 002737 55/32 55/33 55/34 IOVPR 0057&2 97/43 98/01 99/36 99/42 99/45 ICMPB 002320 47/27 47128 47/33 47/34 47/48 IOV.O 006100 H/04 97/05 97/2& 98/10 99/05 99/0& 100/13 lOCK 013354 192/42 193/11 193/30 194/30 195/30 196/12 19&/31 IOV.1 00&101 H/04 97/07 97/27 98/11 99/05 99/08 100/14 197/12 IOV.2 00&102 H/04 97/09 97/28 98/12 99/05 99/10 100/15 IOWCK 00023& 2&/44 37115 5&/37 IOV.3 00&077 97/04 97/11 97/29 98/17 99/05 99/12 100/05 IGMAP 001035 2&/17 29/37 100111 100/12 
IGTPA 003320 &3/19 &4/13 b4/25 IOV.4 00&103 97/13 98/18 99/14 100/16 
IHOIV 013574 199/14 200/27 IOV.7 006111 97/21 99/22 100/22 
IHMO 013573 199/13 200110 IOV.A 00&104 97/18 98/01 99/19 100/17 
IHMUL 013572 199/12 200/05 IOV.8 00&105 97/19 99/20 100118 
lINP? 001145 31/14 31/51 IOV.C 00&10& 97/20 99/21 100/19 
lINT? 0054&3 91/21 91/3& IOV.E 00&0&7 55/23 97/34 98/23 99/28 100/04 
lIOVL 000235 2&/43 37115 5&/38 IOV.R 00&107 97/3& 98/19 99/30 100/20 
ILLSC 0055&2 92123 93/2& 10.00 014534 214/07 214/14 215/08 215/11 21&/03 219/07 221/03 
IMAPS 00417& 7&/0& 76/29 10.01 014552 214/14 215/03 
IMCK 013353 189/11 189/30 190/12 190/31 191/12 191/31 192112 10.02 014&0& 214115 21&/03 223/59 

192131 192/41 10.03 014&34 21&/21 21&/27 217/04 
INO? 0052&6 89/10 90/56 10.04 014&71 218/17 218/24 218/26 
IN115 005254 88/39 89/2& 10.05 01470& 218/09 218/34 
IN1? 005303 89/25 10.06 014713 218/29 219/04 
IN1?0 005245 88/32 91/13 IO.2A 014&23 21&/19 21&/2& 
INI?2 00524& 88/H 91110 10.28 014&32 21&/24 216/28 

.~ (~ (~ 
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10.37 015150 223/47 223/&0 J23 00114& 31/15 31/52 
IO.3A 014&5& 217/23 217/28 J42 001143 31/21 3114'1 
IO.6A 014730 21'1/17 21'1/21 JPNXT 004412 77/2& 77/32 7'11\0 
10.68 014737 21'1/25 21'1/2'1 JUT 004317 78/04 7'1122 80/08 
IO.8K 0147&0 217/1'1 2U/15 220/1'1 222107 223/08 223/35 225/34 KI7 002&70 53/32 53/57 
IO.OE 015152 222/15 223/16 223/39 225/04 KI777 0030&7 55/01 5&/45 51131 
IO.OR 015042 221/28 222105 KIK 0011001 39/23 3'1/41 
IO.OW 0150&4 221/11 223/0& K31 00151& 3'1/31 3'1/44 40/01 40/40 
IO.GG 015022 221/10 221/11 K37C 002&15 52113 52133 
IO.tD 014113 215/29 220/31 K4 0055&1 '12144 93/25 
to.KI 014&02 '215/04 21511'1 215/24 215/28 216/18 K40 004550 7'1/28 81/10 
to.K2 014151 211110 220/18 KAVLM 002612 5211'1 52130 
to.K3 0141&7 21'1/04 220/2& KAVMP 001&&4 41/05 41/16' 
IO.K4 014110 21'1/1'1 220/21 KEXMP 001&&3 41/04 41115 
IO.KL 015202 223/410 223/4'1 225/1'1 225/20 225121 225/33 KEYbT 001244 74/04 110/42 
IO.KM 014112 21'1/21 220/30 KEY&W 0040&5 50/4'1 12130 13/05 14/01 
IO.OC 00013& 28/29 4&/2& 20'1/34 21'1/0& 21'1/22 21'1/24 221/1'1 KEYLP 004071 14/05 14/21 

225/10 KEY.O 004114 14/01 14/20 14/24 
IO.R8 0147&3 211121 218/18 218/34 220122 22210& 223/10 223123 KEY.3 004115 14/02 14/21 14/25 
IO.RI 015021 218/3& 221/13 221/25 221/34 KEY.C 00411& 14/11 14/2& 
to.RR 015052 222113 222118 222121 KLETB 001112 41/310 41/45 
IO.RS 015235 220/22 225/43 KLSTB 001711 41/35 41/44 
IO.RX 0141102 21112'1' 218/35 21'1/12 220/21 221/07 221/08 221/32 KLZMX 001500 38/01 38115 

221/33 KMX 00110105 41/010 41/11 41/18 
IO.TI 0152010 225/01 225/38 KNMAX 001105 41/21 41/40 
to.T2 015221 225/1& 225/40 KSTES 001710 41/33 41/43 
IO.TX 0010132 '11142 100125 KSTSS 001101 41/32 41/42 
IO.VX 014171 220/28 222111 222/17 223/12 223/1'1 223/25 223/33 KUP32 00110& 41/2'1 41/41 
IO.WC 015013 223/13 223/20 223/22 KXIST 001571 3'1/33 3'1/45 40/01 40/33 

to.WI 015005 218/28 220/14 220/32 221/04 221/12 KY.CK 004120 74/210 14/28 
IO.WK 000137 28/30 35/08 410/22 46/24 209/30 209/32 21'1/30 LASTI 000153 28/42 31/01 31/13 35/12 14/05 14/12 74/19 

220/13 71/01 77/09 8'1/10 '10/410 '10/54 108/35 211110 

to.WW 015111 223/21 223/34 211/21 212102 

IO.WX 015020 221/15 221/20 221/29 LAUTO 001034 2'1/14 29/35 34/33 109/0& 

IO.XI 014750 220/08 220/11 LCALL 000000 MC 2'1/41 57/310 51138 111/18 113/09 113/14 113/18 

IO.X! 015131 222122 223/43 225/32 113/22 114104 114/10 115/22 115/21 115134 11&/03 

IO.X4 015140 223/50 223/53 11&107 11 &/12 111103 124/10 124/13 12&/39 12&/43 

to.X5 015143 223/54 223/51 12110& 127/10 121115 131105 131/10 131/15 132124 

IO.XI 014145 214/20 214/21 2110/08 21&/11 220/03 220/01 225/33 IH/OB 133/12 133/2& 133/38 133/43 134/05 134/09 

IO.XX 0147&1 211120 218/25 219/1& 220/20 221/09 221/2& 222108 134/14 134/11 134/22 13&102 13&/05 13&113 13&/1& 

222120 223/0'1 223/21 223/3& 223/41 225/35 13&/21 13&/24 13&132 13&/35 137/03 131/10 13111& 

tPAT 007&27 118/14 118/3'1 137/22 137/25 138/03 138/0& 138/30 138133 139/03 

tPATI 007&33 118/18 118/35 13'1/0& 13'1130 13'1/33 140/03 14010& 140/23 14012& 

IPOE? 000130 28/18 '10/08 140/31 140134 140/41 140/44 141/03 14110& 141125 

tPRCD 004457 78122 7'1/47 141/28 142105 142108 142121 142124 142129 142132 

tPTB? 005253 88/38 '10/02 9010& 90/28 142144 142147 143/03 143/0b 143119 143/22 143127 

IQUAL 0044&0 78/1& 7'1148 143/30 143/40 143/43 144/03 14410& 144/1& 144/19 

IRUN 00445& 78/U 7'114& 144/24 144/27 144138 144/41 14&/02 14&/05 14&/15 

tsTZM 001501 38/08 38/1& 14&/18 14&/23 14&12& 14&/36 14&/39 141103 141114 

ITPS? 005421 '10/13 90/22 '10/57 147/11 147/22 141133 14113& 148103 I4B/O& 148/3& 

ITYP? 005422 90/58 91/04 '111010 148/39 14'1/02 149/05 14'1/14 149/11 149/22 14'1125 

tVODT 00&110 '17/25 '11130 100/21 14'1134 149/37 150/03 150/0& 150/15 150/18 150122 

IWAIT 004012 70/22 72130 150/25 150/4& 150/4'1 151103 151/0& 151/21 151/24 

UTOR 013351 18'1/05 18'1124 1'10/0& 190125 191/0& 1'11/25 1'1210& 152103 15210& 152121 152124 152129 152132 152139 

1 '12125 1'12139 1'13/05 193/24 19410& 1'14/24 1'15/0& 152142 153/03 153/0& 153/21 153/24 154/05 154/08 

1'15/24 1'1&10& 19&/25 1 '1110& 154/24 154/27 155/03 155/0& 155/24 155/21 15&/03 

nOC? 000131 28/1'1 90/21 15&/06 15&/21 15&/24 15'1/02 159/05 15'1/23 15'1/30 

JI77 001144 31/11 31/50 15'1/37 15'1/40 160/03 160/20 160/23 161/03 1&111'1 



0239 N3MRT 
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161122 162103 1621 09 162/15 162121 162127 162133 154/28 155/28 156/25 159/41 160/24 161123 163/07 162/H 162/45 162151 162157 163/03 163/06 164/03 165/02 166/21 166/42 167/19 1&7/38 1&8/25 168/49 16411 0 1&4/16 1&4/22 1&4/28 164/34 164/40 164/46 169/20 170/20 170/41 171120 171141 172123 189/17 164/52 1b4/58 165/01 1&6/03 166/06 16&/17 1&6/20 189/36 190118 190/37 191118 191/37 192118 192137 166/25 166/38 166/41 167/03 1&7/0& 1&7115 167118 193/17 193/36 194117 194/36 195/17 195/36 19&/18 1&7/23 167126 1&7/34 1&7/37 1&8/03 1&8/21 1&8/24 19&/37 197/18 200/21 200/43 201/22 168/29 1&8/32 1&8/45 168/48 169/03 169/06 16911& LMEML 014531 112110 112114 123/05 123/09 130103 130/07 174103 16V19 170/03 170/06 170116 170/19 170/24 170/27 174/07 181120 187/24 206/10 206/14 210/03 210/07 170/37 170/40 171103 171/06 171116 171/19 171/24 214105 214/09 171/27 1711 37 171140 172102 172109 172119 172/22 LMESS 000132 28/20 32107 3211b 32/30 33102 34/10 34114 172125 175/10 175115 175/19 175/23 17&107 176111 43/31 55/02 70/20 70/29 70/33 70/35 71102 1.77110 177116 177/47 178/14 178/19 178141 I HI 05 71114 71/24 71/27 71/32 71/48 11/53 11/5& 1 H/09 1HII4 1HII8 179123 I H/27 IH/32 IH/3& 73147 74/03 75/14 75/39 82106 97/37 97/41 1 H/47 181118 182/4& 183/11 184/18 186/22 18&/36 H/44 98/04 98/08 98/15 99/31 99/34 99/40 189/02 189116 189/21 18V35 190/03 190/17 190/22 9V43 108/36 110114 190/36 191103 191117 191/22 191136 192103 192117 LMSKS 005557 92101 92137 93/23 93/37 94/27 192122 192136 193/02 IB/I& 193/21 IB/35 194/03 LM.37 003207 59/23 59/32 60/32 194116 194/21 194135 195/03 195/16 195/21 195/35 LM.ON 003205 60/05 60113 60/29 61/04 61/09 196/03 196117 196/22 196/36 197103 197/17 200/02 LM.K1 003206 59/12 59/16 60/31 200/20 200/24 200/42 201/04 201/21 20210& 205/02 LM.K2 003212 60/21 &0/35 61112 205/07 205/12 205/18 205/23 205/2& 208/22 208/33 LM.L1 003120 59112 59115 59/25 208/38 208/41 208/44 208/49 210/50 216/06 21&/12 LM.L2 003134 59/29 59/45 216115 '216/19 216122 216128 217/04 217/23 218/05 LM.L3 0031&5 60/12 60/27 219/17 219/25 2U/31 220/04 220/08 220/15 223/50 LM.L4 003220 61/08 61/16 223/54 225/04 225/08 225/13 225/17 225/29 LM.NM 003213 59/09 59/11 61103 LCINT 005575 30/07 94/05 94111 LM.TM 003210 60/10 60114 60/25 60/33 LCRLF 000070 28/21 32134 33/20 73/27 LaC. 000000 5/02 16/29 28/04 LC.Kl 005655 94/14 94/17 94/19 94/32 94/33 95/12 LOC.O 005563 92/19 93116 93/22 93127 q6/19 LC.K2 005653 94/28 9511 0 LOOP 000023 MC 111/05 13&/15 13&/34 137124 138132 139/32 140/25 LC.K6 005664 95/07 95/19 140/43 141127 142123 142146 143/21 143/42 144/18 LC.K7 005661 94/38 95/16 144/40 146117 146/38 147/16 147135 148/38 149/16 LC.K8 005&62 95/01 95117 149/36 150/17 150/48 151/23 152123 152141 153/23 LC.K9 005663 95/03 95/18 154/26 155/26 156/23 159/39 1&0/22 161/21 163105 LOCHL 00&747 30/20 103113 108/04 164/60 16&11 9 166/40 167/11 16713& 168/23 1&8/47 LOCHM 00&722 102140 105/32 106/33 107/05 169118 170118 170/39 171118 171139 172121 189/15 LOC.O 00&743 107/05 107/20 107/22 189/34 19011& 190/35 191116 191/35 192116 192135 LOC.l 006744 107/08 10711 9 107/23 193/1 5 193/34 19411 5 194/34 195/15 195/34 196/1& LOC.A 006746 107116 107125 196/35 IHII6 200119 200/41 201/20 LOC.S 006745 107/14 107/24 LOOPL 003566 27/24 69/27 
LOMAP 003106 30119 59/04 62/18 68/18 100/23 LOPNL 000221 26/28 76126 80/20 LOMP2 003405 65/26 66/03 LPOEC 000072 28/24 33116 33119 34117 34/20 109/1 4 LOSPR 001024 29117 29/20 29/27 34/34 LPDTX 007317 110115 110/46 
LOS.I 001026 2V29 29/33 LPGO 000170 28/49 112111 112113 123/06 123/08 130/04 130/06 LO.37 003426 66115 66/20 174/04 174/06 187/21 187/23 206/11 206/13 210/04 LO.K1 003427 66/08 66/21 210/06 214/06 214108 226/23 
LO.L1 003411 &6/07 66/17 LPHIK 007107 1 OV 12 110/23 
LO.S3 003425 66/03 66118 66119 LPIOX 007113 109/40 109/42 110/11 11 0/27 
LGTPA 003211 60/12 60/34 61/03 &1/08 LPLZM 007103 IOV31 110/19 
LIOIS 001033 29/28 29/29 2V31 29/34 LPOCT 000133 28/22 34/13 43/36 55/05 70/38 70/40 70/42 
LILLI 005665 94/05 96/01 71105 71107 71/17 71/19 71/35 71137 72110 
LINKR 001010 2&/11 26/13 29/10 29/39 72116 73/29 73131 73/33 75/17 75/23 75/29 
LINTO 005535 92101 93/05 96/18 75/42 75/44 75/46 82118 82146 q8/07 
LINTR 005465 92101 92112 95/10 LPRIO 007112 10Q/43 110/26 
LK300 005654 92101 92136 93/34 Q4/06 95/11 LPR1E 007101 109/5Q 109148 110110 110/17 
LLOOP 000105 27/24 136/17 136136 137/2& 138/34 IH/34 140/27 LPR40 007111 110/08 110125 

140/45 141/2Q 142125 142/48 143/23 143/44 144/20 LPR4T 007305 110/20 110/45 
144142 14&/19 14&/40 147/18 147/37 148/40 149/18 LPR60 007011 108/34 108/41 
149138 150/19 150/50 151/25 152125 152143 153/25 LPR77 007110 110/06 110/24 

(~ (~ CJ 
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LPRCK 007010 108/38 108/40 MIOO 013711 201/01 201/51 
LPRGA 002056 44/23 44/32 M20 014001 202125 203/04 203/20 
LPRGN 00710& 109/09 109/30 110/17 110/22 M32SZ 001572 3VI9 H/40 
LPRGO 002022 43120 44/03 M32TE 001574 39/12 39/20 H/37 39/40 39/42 
LPRLI 001755 43/12 43/44 M400 011434 154/02 154/10 
LPRL2 00201& 43/14 43/4& 44/15 44/28 44/31 MAPSS 004441 H/24 79/33 
LPRLP 007040 IOV30 110/18 MAP IT 004427 78/28 79123 
LPRSL 007013 30/12 108/31 109/07 109/20 109/46 MAP.A 004431 78/31 79125 
LPRTl 007114 109/10 110/28 110/31 MAP.S 004432 78/33 79126 
LPRT2 007156 109/21 110/35 MAP.E 004461 78/41 79149 
LPRT3 007167 109/23 110/37 MAP.S 004420 7&/06 76/34 79/16 79/21 80/03 80/22 81/20 

LPRT4 007104 109/25 110/20 100/22 
LPRT5 007215 108/37 110/40 MAP.T 004421 78/3& H/I7 79/51 
LPRTN 006777 108/31 109/35 MCK 013523 In/41 198/02 
LPSIE 002013 43/18 43/23 43/26 43/42 MOAOO 013220 188/02 189/01 
LPSV3 007105 108/33 108/H 109/07 110/21 MOA08 013356 192138 193/01 
LPTTS 000001 2102 2115 2124 10/01 19/01 MOTI 013656 201/20 201/43 201/50 

LPT.I 005706 95/19 96/22 MOT2 013&64 201/14 201/19 201/28 
LP. TX 002144 43/32 45/33 MoTJ 013701 201/34 201137 201/41 
LRANP 001752 30/18 43/09 43/41 MoTEX 014065 188/07 188/08 201/2& 205/26 

LRETP 002140 27/15 45/29 MoTST 013635 201/01 201/24 
LROGK 002104 42109 43/48 44/54 MEQI2 000000 2102 3/36 3/37 14/17 14/18 37113 37/14 

LRUNS 001022 29/20 30/13 30/24 40/12 41/17 41/18 226/02 226/03 226/04 226/05 

LR.KI 002102 42113 43/11 44/04 44/52 MERET 014040 204/23 204/29 204/34 

LR.S3 002103 43/09 44/51 44/53 MERR 01402& 197/24 204/08 204/23 

LSET8 001467 36/06 36/10 36/22 36/29 37/16 Hili 41/45 MES? 004720 28/20 51105 83/29 83/42 

95/12 MES?R 005044 83/29 83/32 83/50 84/09 85/01 85/14 85/17 

LSIZE 001503 30/08 38/23 85/26 
LSIZR 001527 38/33 38/36 38/39 38/43 MG32S 001640 40/01 40/12 40/13 40/28 40/38 

LSTAT 001150 30/22 32/03 MM3EI 010236 125/20 126/22 
LSTRP 002107 30/21 45/03 MM3E2 010237 125/22 126/23 

LST.3 00126& 32103 33/22 33/24 33/33 33/36 13/43 34/23 MM3E3 010240 125/25 126/24 

LSXIT 001241 32/37 33/10 33/22 MM3E4 010241 125/28 12&/25 

LSYSE 015463 226/09 226/26 MM3E5 010242 125/31 126/26 

LSYS~ 001331 30/04 34/31 35/04 MM3E6 010243 126/08 126/27 

LSYT8 001466 36/05 37/15 41/44 44/56 MM3E7 010244 126/10 126/28 

L.S.II 002142 45/07 45/10 45/27 45/31 MM3E8 010245 126/13 126/29 

LS.I2 002143 45/19 45/32 MM3ER 010235 125/11 126/21 

LS.K2 001410 35/16 35/29 35/52 38/26 MMKIO 010351 128/11 128/20 

LS.NN 001267 33/31 33/44 33/45 MMLOC 010353 127/04 127/14 128/22 

LS.S3 001524 38/23 38/40 38/43 38/45 38/48 MMTXT 010354 127/09 128/23 

LTSLI 001040 29/18 30/04 34/29 MM.OO 010077 123/07 123/14 

LTBL2 001054 2V21 30/18 MM.OI 010117 123/14 123/33 

LWSET 001411 30/0& 36/04 MM.02 010124 123/15 124/04 

LWS.I 001417 36/10 36/24 MM.03 010152 124/33 

LWS.2 001427 36/18 36/21 MM.2A 010135 124/0& 124/15 124/18 127/20 

LWS.3 00144& 3&/33 3&/36 MM.2L 010133 124/13 

LW.Cl 001456 36/09 3&/23 37107 MM.3A 0101&0 123/37 123/38- 125/04 125/14 

LW.KI 001455 36/04 37/0& MM.3B 010173 125/17 125/34 

LW.K4 001457 36/16 37/08 MM.3C 010215 126/03 126/1& 

LW.K5 001460 36/25 36/26 36/27 36/28 37/09 MM.EI 010300 12&/22 127/23 

LW.K& 001464 36/30 37/13 37/14 MM.E2 010304 126/23 127/28 

LW.K7 001465 36/31 37/14 MM.E3 010311 126/24 127/35 

LW.K9 002105 44/10 44/55 MM.E4 010315 126/25 127/41 

LIMAX 000160 28/48 33/42 38/15 44/52 110/19 MM.E5 010322 126/26 127/48 

LIOCT 000071 28/23 32109 32119 32133 33/14 70/32 72/03 MM.E6 010326 126/27 127/54 

109/41 MM.E7 010332 126/28 128/02 

L.SS3 002141 45/03 45/29 45/30 MM.E8 010337 126/29 128/09 
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MM.EC 010265 123120 123/21 127/08 128/12 NIOI 004321 78/06 78129 
MM.EN 010247 123/37 126/31 NI05 004554 78/H 81/14 
MM.ER 010260 126/21 127/02 127/26 127132 127/38 127/45 127/51 NilS 004455 78/26 H/45 

127/57 128/06 NI2 004453 H/24 H/43 81/04 
MM.ES 010251 123/34 124/04 124/09 124/35 126/33 126/38 127/19 NI21 004454 78/17 H/44 
MM.K2 010343 127/31 128/14 NI24 004320 78/05 78/34 
MM.K3 010344 127/37 128/15 N13& 004174 76/04 78/10 
MM.K4 010345 127/44 128/16 NI5 004323 77/30 78/08 
MM.K5 010346 127/50 128/17 NI77 004324 77/07 78/09 
MM.K6 010347 127/56 128/18 N40 004315 77/33 78/02 79104 
MM.K7 010350 128/05 128/19 N57 00445? 77/15 78/42 H/42 80/3& 
MM.L2 010144 124/25 124/30 N60 004372 76/10, 78/48 
MM.LC 010123 123/38 124119 N67 004314 77/12 78/01 
MM.PL 010122 123/37 124/21 N7 004177 76/07 76/08 
MM.S3 010234 125/04 126/17 126/20 N75 004175 76/05 78/14 
MM.SA 010246 124/23 125/05 125/17 126104 126/30 N77 004552 78/53 81/12 
MM.SE 010250 126/32 127/02 1271 !3 127/23 127/28 127/35 127/41 NEXTT 000003 MC 29/44 112109 123/04 130102 174/02 187/1'1 206/0'1 

127148 127/54 128/02 12810'1 210/02 214/04 
MM.TK 010352 127/05 127/12 128121 NMPTX 007151 10'1/18 110131 110/33 
MM.xl 010252 124/12 124/37 126/37 126/42 127/17 NOMAP 004364 78/25 78/42 
MM.x2 010257 124/38 126/43 NOT~L 003705 71/13 71/20 
MOOUA 007751 118/13 120130 NOVA 000001 2102 2106 12124 40101 48/16 55/01 '12101 MPF32 001646 40/01 40/14 40/17 40/3'1 40/44 94/17 94/20 '1'1/31 100/24 110128 110/2'1 110/31 MPPRT 004603 H/17 82105 111/18 226/20 
MPRTN 004644 82133 82138 NPROG 001751 42108 42110 42132 42135 
MPSWT 000140 28/31 35/07 35/16 35/42 38/34 44/41 45/08 NTOoT 005743 '17/23 '17/31 

56/06 56/4'1 57117 5'1/0'1 63/12 65/15 67/04 NTOPN 004472 80102 80/07 
67134 71/08 78/23 '12127 '13/06 102116 104/18 NTPA 003321 &4121 64126 

106/28 10'1/15 215/12 223/44 NVOSK 000001 2102 2110 2124 10101 1'1/01 
MPTXT 004664 82107 82154 NWSTK 002412 4'1/11 50104 51/13 
MPXTX 007142 10'1/16 110/31 NxoSK 000001 2102 2117 2124 
MPYA 011505 157102 15'1/17 161/28 NXTLO 004464 78/12 H/IO 80101 
MPYAL 011656 161128 166/11 OAC 01377 2 1'9'1/08 200128 201/15 201/28 201/44 20211 'I 2031 !3 
MPYU 011504 15411 5 155/15 157/01 205/0'1 
MP.LP 004617 8210'1 82117 82137 OACO 011653 159/07 15'1/32 161/25 166/08 166/12 
MP.S3 004650 82105 82140 82142 OACI 011654 159/08 159/25 161126 
MSI 010641 135/03 135105 136/0 I OAC2 011655 159/09 159/18 161/27 
MSAV 014000 202124 202135 203/01 20311'1 OCT?A 005136 84/04 86/1C1 
MSEL 003247 62112 62121 OOT 004206 26/20 31/44 76116 91/35 211/36 
MSG32 001.602 38/37 40/01 40108 40/37 OKAC 013715 198/20 202101 202132 205/20 
MSKRG 005560 '12101 '12125 '12143 93/12 '13/24 94/31 OKMo 013717 198122 202103 202134 205/22 
MSZ32 001535 38/24 3'1110 39/26 39/39 OKMQ 013716 198/21 202102 202133 205/21 
MS.L1 001600 39/34 39146 40101 40/34 OMO 013774 199/10 200/30 201/12 201/30 201/46 202121 203/15 
MS.LL 001614 40/18 40/31 205/11 
MTST 013575 197122 200/01 OMQ 013773 19'1/0'1 200/29 201/16 201/29 201/45 202120 203/14 
MTTES 000001 2102 2113 2124 10/01 19/01 205/10 
MUOIO 013170 187/22 188/01 188/18 188124 OPNLO 004502 78/44 80/16 
MUOU 013207 188/01 188117 OPRIN 004241 76/14 77101 77145 78/52 
MUoVT 000000 2102 2108 2124 9/41 18/33 187/01 OP.EN 000220 26/27 76/25 76/28 76/31 80101 80/17 
MULCK 000062 MC 187107 189/10 189129 1'10/11 190/30 191/11 191/30 aTOll. 007546 115/18 116/37 120/38 

1CI2I11 192130 P17?7 005235 87/28 87/3'1 87/48 89/11 
MULER 000070 MC 187/16 1C18/26 200/17 201/48 P3717 005010 83/34 84/36 
MULHE 014067 204/25 205/29 PAC?I 005006 83/30 83/45 84110 84/34 85/02 85118 85/36 
MVoSK 000001 2102 2111 2124 10101 19/01 86/06 
MVETA 001&47 30109 41103 41/14 PAC?2 005007 83/31 83/46 84/03 84/06 84/35 85/03 85/27 
MXOSK 000001 2102 2118 2124 PATT 007764 118/16 119/05 120/41 
MXTES 000001 2102 2121 2124 PC!?I 005042 84/40 85/12 
NIOO 004551 81/06 81/11 PC!?2 005152 85/06 85/15 85/28 86/32 89/19 '10/09 

~ .. ,.~ ~ 
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PCI?5 005237 87/44 87/50 89/13 ROaVO 006721 106/09 106/1& 10&/34 10&143 
PC4?0 005133 85/41 8&/1& 87/01 87/41 RELHI 000240 2&14& 45112 &5/45 71/18 
PC&?O 005132 84/02 84/23 84/27 8&/15 89/29 RELLO 000237 2&/45 45/11 &5/32 71111 71/1& 71150 72111 
pcn 005040 84/48 85/10 RETN2 003454 27/27 &7/2& 
PCRLF 000070 27/11 28/21 72/02 82135 109/27 110/1& RETRN 000074 27/15 115/28 115/35 12&144 132125 178/42 205/27 
PC.40 005423 90/04 90/59 208/23 210/51 219132 220/16 
POECI 000072 27/13 28/24 32/21 208/42 208/45 208/50 RETU2 000110 27/27 17212& 182/47 18&/23 
POE? 004753 27/13 28118 84/06 RETUR 007747 118/04 118/40 119/02 119/29 120/03 120/24 120/25 
PENOA 000143 28/34 44/11 44/12 59/43 120/28 121/04 121/19 
PEX?T 004740 83/45 85/22 RLSCR 003275 27/09 &4/05 
PFAIL 000134 28/2& 34/02 92113 95/05 RMSEL 00225& 47/14 49/38 &2/21 103/1& 
PFAIS 000135 28/27 29/1& 34/2& 42/16 RM.FN 002312 47129 47/35 47/42 47/43 
PFTEX 00&445 34/11 101/15 RM.L1 0022&5 47/21 47/31 
PGOSK 000001 2/02 2109 2/24 10/01 19/01 RM.L2 002300 47/32 47/39 
PLP?T 005210 87/13 87/27 RM.PI 002314 47/17 47/22 47/3& 47/44 
PLS?T 004737 83/44 84/17 85/07 RM.P2 002315 47/18 47/2& 47/45 
pocn 004520 80/21 80/2& 80/31 81/3& RM.P3 00231& 47/20 47/30 47/32 47/37 47/46 
POC? 004747 28/22 51/04 84/02 RNACO 000124 28/13 4&/20 75/41 
POOT 014432 211/3& 211/37 RNACI 000125 28/14 4&/54 75/43 
PONES 007763 118/06 118/27 118/29 120/21 120/40 RNAC2 00012& 28/15 4&/55 75/45 
PRCO 004557 79147 81/18 RNOMP 000111 27/28 21&/13 
PRFLG 000117 28/07 35/17 35/24 38/43 94/35 RNO.3 00&475 101/19 101/31 101/32 101/33 
PRIOG 004531 80/42 RNSEL 0000&0 2&/51 31131 31/33· 44/21 
PROGK 001502 3&/07 38/11 38/17 4Q/54 RN.CI 002227 4&/07 4&/30 4&/35 
PRSTA 001177 32115 32127 RN.C2 002231 4&/0& 4&/12 4&/37 
PRSTL 001217 33/04 33/13 33/21 34124 RN.KI 002230 4&/05 4&/3& 
PRTCK 000231 2&/39 35/50 5&/12 RN.SI 002225 4&/03 4&/28 4&/33 
PRTHL 005&75 9511& 9&/11 RN.S2 00222& 4&/04 4&/29 4&/34 
PR.RO 005705 96/11 9&/19 RN.S3 002255 4&/48 4&/5& 4&/57 
PR.RT 005704 9&/17 9&/18 RSCRA 0000&& 27/09 115/23 12&140 133144 178/20 21&/29 220/09 
PSTRT 000142 28/33 32127 44107 44/25 45/05 55/1& 59/28 223/55 

70109 97/31 99/25 RTABL 002233 4&/13 46/39 
PTB? 005155 84/15 8&/37 88/38 RTCTR 014244 208/13 208/14 208/20 209/05 209/19 209/23 209/24 
PWRSO 001324 34/0& 34112 34/30 209/25 20912& 209/27 209/28 
PWRUP 001271 28/2& 34/03 34/04 RTFIV 0141&3 207/25 208/11 
PXOSK 000001 2102 2/1& 2124 RTMIN 014243 208/10 209/04 209/14 209/18 
PlOSK 000001 2/02 2/12 2/24 10/01 11/0 I RTSEC 014242 208/08 209/03 209/10 20'1/13 
PlOCT 000071 27/12 28/23 43/34 RTSTR 014274 209/11 20'1/15 209/20 20'1/2'1 
P.MBI 005242 87/09 87/53 RTTEX 014303 34/15 208/32 209/37 
P.MB5 005243 87/07 87154 RTTIM 000144 28/35 34/1& 43/24 44/1& 208/17 208/3& 209/16 

P.MSO 005241 87/0& 87/1& 87/27 87/52 RT.OO 01411& 20&/12 20&/18 207/05 207/14 207/1& 208/04 208/26 
RAN 013720 200/04 200/2& 201/0& 202105 RT.OI 01413& 20&/IB 207/03 
RANI 013721 202/0& 202113 RT.02 0141&5 20&/19 207/15 208/02 208/03 
RAN2 013735 202119 RT.03 014210 20&/24 20&/25 208/22 208/29 208/48 208/51 

RANOC 00&457 27/28 101/19 RT.04 014212 208/24 208/25 
RANDO 000050 MC 129/23 13&/04 13&/23 138/05 139105 140/05 140/33 RT.IO 014250 207/24 209/09 

141105 142107 142/31 143/05 143/29 144/05 144/2& RT.KI 0141&0 207/17 207/22 
14&/04 14&/25 148/05 14'1/04 149/24 ISOI05 150/24 RT.K2 0141&1 207118 207/23 
151/05 1521 05 152131 153/05 154/07 155/05 15&/05 RT.K3 0141&2 207/19 207/24 
15'1/04 1&6105 167/05 1&7/25 168/31 1&9/05 170/05 RT.K4 014211 208/03 208/24 
170/2& 171105 171/2& RT.K5 014241 208/07 209/02 209/12 

RANG3 002244 27/25 4&/48 RT.K& 014240 208/0'1 208/37 209/01 209/17 
RANGN 0021&7 27/18 46/03 4&/49 46/51 4&/53 RU80U 004200 7&/08 77/11 
RANNM 002232 4&/18 4&/21 4&/38 RUN 004555 79/4& 81/1& 
RANRE 013741 202105 202/22 202/23 SAVO 000213 2&/22 7&/17 81/21 

RAN.1 002201 4&/09 4&/13 SAVI 000214 2&/23 7&/1& 81/22 

ROMAP 000114 28/03 55/01 57/39 220/05 223/51 SAV2 000215 2&/24 7&/18 81/23 

ROSCR 00&&51 28/03 10&/02 SAV3 00021& 2&/25 7&119 81/17 81/29 81/30 
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SAVCR 000217 2&/2& 7&/21 81/27 STRAC 004415 7b/42 77/37 79/13 80/32 80/46 82141 
SCMTS 000000 2102 2/05 2/0& 2124 8/35 17/01 123/01 STROD 000210 2&/18 226/20 
SCRti1 000155 28/45 59/08 &0/23 &1/14 &5/24 &5/44 &7/41 STRT! 000200 26/10 22&/13 

7110& 71/41 114/07 118109 118/36 119125 120/15 STRT2 000202 2&/12 2&/19 88/36 
121/17 125/06 126/03 131/17 132/05 175/05 178/28 STRB 000204 26/14 
217/06 STRT4 000206 26/16 

SCRLO 000154 28/44 59/07 60/09 &1107 &5/22 &5/31 67139 STSVO 002462 50126 50/4S 50/50 
71104 72107 114/06 114/12 114118 118/07 118114 STSV1 0024&3 50/27 50/42 50/51 

119/03 120/05 121/05 124/18 124/33 131/2& 132129 STSV2 0024&4 50/28 50/41 50/52 
133/1& 176/13 177120 178/32 IH/43 217/07 STSV3 0024&5 50/29 50/40 50/53 

SETLP 00354& 27/23 &9/05 STSVC 0024&& 50/31 50/43 50/54 
SETUL 000104 . 27/23 136/03 136122 137/04 138/04 139104 140104 ST.K1 003607 &V07 69131 69/45 

140/32 141/04 142106 142130 143/04 143128 144/04 ST.K2 003610 69/10 69/37 . 69/46 
144/25 146/03 146124 147/04 147/23 148/04 149/03 ST.K3 003611 69/12 69/39 69/47 
149/23 150/04 150/23 151/04 152/04 152130 153/04 ST.K6 002461 50/39 50/49 
154/0& 155/04 156/04 159/03 160/04 161/04 ,162104 ST.LA 000123 28/11 69/11 69121 69/35 69/36 75/16 
1&4/04 166/04 166/26 1&7104 167/24 168104 168/30 ST.LC 000121 28/09 69/15 69/27 
1&9/04 170/04 170/25 171/04 171125 172103 189/03 ST.LK 003612 &9/14 69/48 
189/22 190/04 190/23 191104 191/23 192104 192123 ST.LP 000122 28/10 69/13 69/38 
193/03 193/22 194/04 194/22 195104 195/22 196/04 ST.SO 003605 69/05 &9/16 69/30 69/34 6'1/40 69/43 
196/23 197/04 200103 200125 201/05 ST.Sl 003&06 69/0& &9/17 69/44 

SETUP 000021 MC 111/01 136/01 136120 137/02 138/02 139/02 140/02 SU8RE 004417 HIlS 80/31 80/47 81/01 81/08 
140/30 '141/02 142104 142128 143/02 143126 144/02 SVP?T 005252 88/37 90/03 90/27 
144/23 146101 146/22 147102 147/21 148102 149/01 SWREG 000230 26/36 70/25 73/02 73123 73/43 87105 90/18 
149/21 150/02 150/21 151/02 152102 152128 153/02 90133 90/38 91/16 91/22 91/27 116/1'1 133/30 
154/04 155/02 156/02 159/01 1&0/02 161/02 162102 178/06 212124 212128 
164/02 1&6102 166/24 167102 11>7122 168/02 168/28 SXTOR 013557 192139 199/01 
1&9/02 170/02 170/23 171/02 171/23 172101 189/01 SZDSK 000001 2102 2119 2124 
189/20 190/02 190/21 191/02 191121 192102 192121 TEMP 004416 76/39 77121 77/23 H/14 
193/01 193/20 194/02 194/20 195/02 195/20 196/02 TIC? 005045 85/15 85/55 
196/21 197102 200/01 200/23 201/03 TID? 00505& 85/25 

SETxr 003557 69/14 &9/22 TIMSW 000150 28/39 31/39 32/23 43/38 70/24 208/1Q 208/27 
StiIFT 004401 7&/12 HIOI 80/42 a08/31 209/22 
SIGN 004414 7&/41 77118 79/12 TIM? 005112 85/49 85/54 
SKERR 002506 49/13 49/28 49/31 50/21 50/35 50/38 51/0& TINIA 001737 42118 42121 42125 

51/07 51/10 51/12 51/14 TINIT 001714 30/11 4210& 42133 
SPLAY 00241& 49/07 50/11 TIN? 005114 86/01 
SO 000054 MC 129/29 155/18 15&/15 TIN?1 005134 86/01 86/17 
501 011554 158/14 15811 9 TIN?2 005135 85/45 86/18 
SORT 000052 Me 129/26 154/18 155/09 156/10 TID? 005055 85/24 
SORT. 011533 154/19 155/10 156/11 158/01 TII<? 005050 85/18 86/04 
SOTEM 011557 158/12 158/15 158/16 158/17 158/23 TIS? 005065 85/33 85/44 
SD. 011543 155/19 156/16 158/10 TIW? 005070 85/36 85/53 8&/14 
SD.S3 011556 158/01 158/08 158/10 158/20 158/22 TIX? 005047 85/17 85/35 85/47 
SUDR 002411 49/10 49/20 49/45 50/03 51/11 51/21 95/13 TOTPK 000147 28/38 33125 33/30 33134 35/10 
STATS 000145 28/36 45/14 56/27 57/20 65/53 68/38 &8/42 TPADR 000047 28/59 37104 

97116 99/17 100108 TPCHR 004405 77144 78/13 78/54 HI05 80/45 81/03 81/05 
STFLG 000222 2&/29 31/19 32135 32139 81/07 
SlHDR 007272 33/03 110/44 TPLOC 00004& 28/&0 5&/09 56/39 '18/06 
STKIN 002433 50/14 50/26 50/32 95/15 TPRET 004413 Hili 
STKLM 002372 49/36 49/19 TPR?T 005222 87/32 87137 
STKPG 002413 49/26 4'1/32 49/42 50105 51/22 51/29 95/14 TPS? 005156 84/4b 87101 90/57 
STKTX 00253b 51/08 51/31 TPTn 00517& 87117 
STKTZ 002467 50/36 50/55 Trl00 014430 211/34 212112 
STNMP 003564 69/09 69/21 TTI77 014427 211/05 211/33 
STORE OOOObO Me 187104 189/04 18'1/23 190/05 190/24 1'11/05 1'11/24 TrI04 014423 211/19 211/29 

192105 192124 193/04 193/23 194/05 194/23 195/05 TTOXS 004112 74/13 74/15 74/22 
195/23 196/05 19b/24 197105 TT.OO 014323 81/34 210/0S 210/11 210/28 210/47 213/08 213/28 
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TT.Ol 014340 210/11 210/26 VLPCR 000233 26/41 56/23 97114 99/15 
TT.02 014363 210/12 210/46 VL.TX 006145 n/45 100/27 
TT.03 014370 210/29 211/02 WAIT 004224 16130 77/29 78/04 78155 80/28 
TL04 014510 213/13 213/20 WAlTX 004234 16/33 H/38 78/47 81/39 

TT.05 014516, 213/22 213/27 WHAT 004376 77/35 78/53 
TT.17 014426' 211/16 211/32 WHERE 004262 77/14 77118 
TT.22 014425 211/22 211/31 WP.TX 006176 99135 100/31 
TT.60 014431 211/35 212108 XIS 004553 81/02 81/13 
TT.BO 014530 213/09 213/37 X17 004316 77/27 78/03 
TT .CK 014527 210/27 213102 213/17 213/24 213130 213/36 X7 011171 144/43 146/01 
TT.CR 014523 210/48 213/32 XCBLM 002610 52/06 52127 52128 
TT.OI 014422 211/28 213/18 213125 213/31 XCKRE 013571 198/04 198/08 198/14 198/16 198/31 1991 II 

TT.EN 014525 213/20 213/34 XCMPB 002611 52120 52129 ' 
TT.EX 01442.(J 211/09 211/26 212110 212122 212129 XOIV 013756 200/31 201/31 203/01 

'TT.K1 014356 210/31 210/40 XOIV1 013763 203/06 203/11 
TT.K2 014357 210/32 210/41 XHCOM 014021 204110 204/17 
TT.K3014360 210/33 210/42 XHOIV 014014 192143 199/14 201/07 204/12 
TT.K4 014361 210/35 210/43 XHDR 014066 205/01 205/06 205/28 
TT.K5 014362 210/36 210/44 XHMUL 014002 192140 199/12 201/11 204/01 

TT.LF 014524 213/14 213/33 XHRET 014025 204/01 204/12 204/20 204/21 

TT.P? 014435 211/21 211124 212/02 XJI5 005037 85/04 85/09 

TT.RD 014372 211/04 XM20 011170 145/18 145/31 
TT.RE 014441 211/12 '211/15 211/25 212108 XMS32 001575 39/10 39/41 39/43 40/01 40/08 40/43 

TT.S3014424 210/30 210/38 211103 211/28 211/30 211138 212104 XMUL 0137 42 200/09 201/47 202/24 202130 

213/04 213/07 213111 XMUL! 013752 202132 203/12 

n.sc 014446 212/13 212118 212123 XMVET 001662 41/03 41/13 41/14 

TT.SP 014526 213/16 213/35 XOAC 013566 199/04 199/08 200/06 

TT.SS 014461 212116 212124 XOMD 013570 199/06 199/10 200/08 

TT.TI 014371 95/17 210/42 211103 XOMQ 013567 199/05 199/09 200/07 

TT.TO 014467 95/18 210/44 213102 XORI 000040 MC 129111 142/38 143/13 144/10 144/31 

TT.XI 014367 210/17 210/18 210/50 XOR2 000042 MC 129114 142/35 146/09 146/30 148/09 

TX65K 007257 32131 110/43 XORA 000036 MC 129/08 142112 142/15 143/10 143/34 147/08 147/27 

TXT.O 006254 70/30 101/01 148/12 148/15 148/18 148/21 148/24 148/27 148/30 

TXT.I 006263 70/34 70/36 101/02 XORTE 011166 145/1 q 145/26 145/29 

TXT.2 006267 71/03 101/03 XOR.O 011134 142113 142116 143/11 143/35 14510 I 147/09 147/26 

TXT.3 006275 71/33 101/04 148113 148/16 148/19 148/22 148/25 148/28 148/31 

TXT.4 006302 71149 101105 148/43 

TXT.5 006341 71/25 101/08 XOR.I 011142 142139 143/14 144/11 144/32 145/08 

TXT.6 006345 71/28 101/09 XOR.2 011152 142/36 145/17 145/27 146/10 146/31 148/10 

TXT.7 006351 75/15 101/10 XOR.4 011167 145/01 145106 145/08 145/15 145117 145/28 145130 

TXT.8 006367 75/40 101/11 XOR.L 011255 148/43 152/13 

TXT.9 006375 71/54 101/12 XRMSE 002317 47/14 47140 47/42 47/47 

TXT.A 006413 71/57 101/13 XSYTB 002106 44/38 44/56 

TXT.B 006437 71/15 101/14 XTINI 001750 42/06 42/12 42/24 42134 

TYP? 005157 84/44 85/1& 87/02 89/25 90/58 XU8L3 001704 41/25 41/38 41/39 

TYP?R 005240 87/02 87/47 87/51 ZOC? 004746 27/12 28/19 84/01 

UBL32 001666 30/10 41/25 ZSU?P 005005 84/11 84/18 84/28 84/33 85119 85/31 85/33 

UBLIM 001713 41/28 41/31 41134 41/37 41/46 85/50 85/52 86/05 

UDEVI 000146 28/37 32/04 32/11 35115 96/02 220/40 .BOEG 000223 26/31 26/49 33122 33/26 33/35 

UOEVT 007325 32108 11 0/48 .CB03 011516 157/02 157/10 1571 II 15711 5 157/24 

UNMAP 004424 78/38 79120 79/41 .CB20 011517 157/03 157/12 157116 

UP32L 001525 38/25 38/41 41/41 • CB99 011507 157/04 157/08 

USESW 000062 26/54 29/13 2ql38 35/16 35/25 37/03 48/16 .CC98 011524 157/18 157/23 

55101 55/19 .OIVU 000044' MC 129117 159/13 

USRMP 000115 2B/05 44/48 56/52 5ql12 59/19 59/37 60/18 .ERSV 003515 67/14 67/19 67/32 67/43 68116 

65/39 66/04 66/11 68/25 68/30 .MPVA 000046 MC 129/20 159/16 

USRSE 000116 28/06 44/50 45117 68/32 &8/37 71121 .MPVU 000056 MC 129/32 154/14 155114 

VLOTA 000234 26/42 56/24 97/15 97/37 99/16 
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