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ICONDITIONAL ASSEMBLY FLAGS 
IFILE FOR NMORTVI CPU AND PRIMARY PERIPHERAL DEVICES 

000000 CBROS=O 
000000 OCUTS = 0 
000000 SCMTS=O 
000000 ARITH=O 
000000 FPTST=O 
000000 MUDVT=O 
000000 PGDSK=O 
000000 NVDSK=O 
000000 MVDSK=O 
000000 PZDSK=O 
000000 MTTES=O 
000000 CATES=O 
000000 LPTTS=O 
000001 PKDSK=1 
000001 NKDSK=1 
000001 MXDSK=1 
000001 SZDSK=1 
000001 CHES=1 
000001 MHES:l 
000001 IOTST=1 
000000 .DUSR .MAPO=O 
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11. 

,2. 
,2.1 
,2.2 , 
,2.3 
'2.3.0 
,2.3.1 
,2.3.2 
,2.3.3 
,2.3.4 
'2.3.5 
12.3.& 
,2.3.7 
'2.3.8 
12.3.'1 
,2.3.10 
12.3.11 
,2.3.12 , 
'2.4 
,2.4.1 

, , 
J/-lOTE: 

TYPE NOVA MU~TIPROGRAMMING 

RE~IAaI~ITY TEST 
ABSTRACT 
THE NOVA MU~TIPROGRAMMING RE~IABI~ITY TEST 
CONSISTS OF A SERIES OF INOIVIDUA~ PROCESSOR 
AND PERIPHERA~ TESTS AND A 
SUPERVISOR PROGRAM. (THE DIAGNOSTIC ~IN~ER) 

THE DIAGNOSTIC ~IN~ER IS A PROGRAM 
DESIGNED TO "~IN~' THE VARIETY OF 
PROCESSOR AND PERIPHERAL TESTS IN 
SUCH A FASHION THAT THEY MAY BE 
RUN CONCURRENT~Y. THEREBY, TESTING 
THE INTERACTIVE CAPABI~ITIES OF 
THE PROCESSOR AND ITS PERIPHERAL 
EQUIPMENT. 
THIS TEST IS PROVIOED IN THREE LENGTHS 

THE SHORT VERSION ON~Y INCLUDES THOSE TESTS 
THAT APPLY TO THE CPU, MEMORY, FLOATING POINT, 
MUL\DIV,TTY, REAL TIME CLOCK, AND THE IOTESTER. 

THE LONG VERSION INCLUDES THE ABOVE + PRIMARY DEVICE 
CODE TESTS FOR THE NOVA DISK, MOVING HEAD 

DISK, &0&0/&1 DISK,&O&3/&4 DISK,MAGNETIC TAP£,CASSETTE, 
OCU-50 ,AND THE LIN£ PRINTER 

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

MACHINE REQUIREMENTS 
NOVA 3 PROCESSOR 
16K TO 128K OF READ ~RITE M£MORY 
( MEMORY MUST BE CONTIGUOUS) 

OPTIONAL EQUIPMENT 
MAP OPTION 
FIXED HEAD DISK 
MOVING HEAD DISK (ANY/ALL DRIVES) 
MAGNETIC TAPE (ANY/ALL DRIVES) 
REAL TIME CLOCK 
F~OATING POINT UNIT 
CASSETTE (ANY/ALL ORIVES) 
LINE PRINT£R 
OCU FEATURE 
PARITY OPTION 
1>0&0/1>1 DISK 
&0&3/&4 DISK 
I/O TESTER 

PREREQi,I 1 S!TES 
SOFTWARE PREREQUISITES 
THE SYSTEM SHOULD BE CAPABLE 
DF RUNNING ALL INDIVIOUAL LOGIC AND 
RELIABILITY TESTS PERTAINING TO THE. 
PROCESSOR AND ITS PERIPHERAL EQUIPM£NT 
BEFORE ATTEMPTING TO RUN THIS TEST 
ALTHOUGH THIS TEST MAY AT TIMES 8E USEFUL 

0004 
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N3MRT 
lIN OETERMING THE GO/NO GO STATUS OF AN 
IUN~NOWN SYSTEM, IT IS RECOMMENDED THATI 
'A. ALL OTHER DIAGNOSTICS BE RUN E~EN IN THE 
I EVENT THAT THIS TEST FINDS NO PROBL£MS. 
18. AN ATTEMPT BE MADE TO ISOLATE ANY PROBLEMS 

FOUND BY FIRST UTILIZING THE LOWER 
LEVEL TESTS FOR MORE CONSISE ERROR REPORTS. 
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SYSTEM SETUP 
IF THE DCU IS TO BE EXERCISED THE 
DCU DEVICE CODE MUST BE INSERTED INTO 
THE LOCATION FOLLOWING. 
LOC.=OCUOV 
IF THE MOVING HEAD DISKS ARE TO BE 
EXERCISED THEV MUST HAVE A PACK INSTALLED 
AND BE IN THE READV 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 READY STATE 

KEV ENTERED OPTIONS 
ENTRIES TVPED ON TTV SET BITS IN SWREG 
FOR USE BY THE PROGRAM. 

KEV =1 DON'T RELEASE AND ALLOW REASSIGNMENT 
OF MEMORV AFTER ERROR 

KEY 2 =1 DELETE TYPEOUTS 
KEV • =1 DELETE MEM ALLOCATION TABLE 

FROM TYPEOUTS 
KEV • =1 CAUSES THE DELETION OF THE RANDOM 

WAIT STATES IN THE TTY AND LPT 
TESTS. 

KEY 4 =1 WILL CAUSE THE ELAPSED RUN 
TIME AND ACCUMULATED ERRORS 
TO BE TVPED ON THE TTY. 
(NOTE. A RTC MUST EXISTl 

KEY 5 =1 DIRECT ALL ERROR AND RUNTIME TVPEOUTS 
ALSO TO THE LINE PRINTER. 

KEV & =1 THE ERROR ROUTINE WILL PAUSE AFTER 
EACH PHASE OF AN ERROR TVPEOUT. 
TVPE A CR KEY ON DEVICE TTl TO PROCEED. 

EACH KEV ENTRV COMPLEMENTS THE PREVIOUS STATE OF 
SWREG BIT EXCEPT CONTROL CHARACTERS 
FOLLOWING: 

KEY (C10 ENTER THE OOT EDITOR 
(SEE DESCRIPTION AT PARAGRAPH 7.01 

KEV (C1S PRINT THE RUN STATISTICS OF EACH 
TEST. 

KEY (C1D DEFAULT MODE RESTART. SWREG 
SET TO O. 

KEV (C1R RESTART WITHOUT RESETTING SWREG BITS. 
KEY M TVPE THE CURRENT CONTENTS OF SWREG. 

WHERE (Cl SIGNIFIES A CONTROL KEV. 
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.4.1 

.4.2 

• .4.3 
.4.4 

• .4.5 

• .4.& 

• 
'4.7 

OPERATING PROCEDURES 
LOAO THE PROGRAM VIA THE 8INARY LOAOER 
SET SWITCHES TO: 

200 FOR AUTO SIZE AND GO 
202 FOR MANUAL SELECT/DELETE 
204 FOR RESTARTING LAST PROGRAM SELECTED 
20& FOR IGNOREING THE MAP 
210 FOR STARTING DOT BEFORE PROGRAM START 

•••• NOTE. TEST MUST BE RUN BEFORE ADDRESS 
204 CAN BE UTILIZED. 

PRESS START 
PROCESSOR WILL TYPE: 

NAME/REV/DATE OF REV 
TOTAL *IK'S=XXX(OECIMALl MAP OR NO MAP 
PROGRAM RUN LIST 
PROG* DESCRIPTION 

IF START WAS 200 OR 204 THE LIST OF 
PROGRAMS TO BE RUN CONCURRENTLV WILL 
THEN BE LISTED AND THE TEST SYSTEM 
WILL AUTO START 

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

IF START WAS 20& 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 DESCRIPTION 
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 IMPROBABLE ERRORS MAY RESULT 
IN A PROGRAM HALT IF THEY ARE 
OF A NATURE THAT THE LINKER CANNOT 
RECOVER FROM ANO LOGICALLY PROCEED. 
[I.E. INTERRUPT STACK OVERFLOWS) 

ERROR FORMAT 
ERROR TYPE OUTS 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 ADDRESS .RELOCATED 
CONTINUATION INFORMATION IN GROUPS 

OF 3 MEMORY LOCATIONS PERTINENT TO 
THE INDIVIDUAL TEST THAT FAILED 

,5.1.& THE CPU TESTS THAT RELOCATE/REMAP WILL 
.IN THEIR ERROR TYPEOUTS: 
.ST.LA START/ERROR [RES.) 
.XXXXXX YYYYYY ZZZZZZ 

.ST.LA THE LOGICAL START OF THE RELOCATED TEST LOOP 

.XXXXXX CI.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 
.ZZZZZZ 

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

ADDRESS 
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,5.2 

.5.2.1 

• 
• :5.3 

,5.3.1 

,5.3.2 

ERROR ANALYSIS 
DUE TO THE INTERACTIVE NATURE OF 
THE TESTS INVOLVED, A SERIES OF 
ERROR TYPEOUTS WILL PROBABLY 8E 
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 LOC'S TYPED 

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

IN ADDIT]ON 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 AC'S AT ERROR WILL INDICATE: 
ACTUAL-EXPECTED-LOGICAL ADDRESS 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED: 
MM.TK ERROR NUMBER: 
o PATTERN STORING ERRORCSHD BE -I) 
I LOCATION NOT -I BEFORE DOING ISZ 
2 ISZ DIDN'T SKIP 
3 LOCATION NOT EQUAL TO 0 AFTER ISZ 
4 DSZ SKIP ERROR 
5 DSZ TEST-LOCATION NOT -I AFTER DSZ 
& 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 LOCATIONCLOGICALI 
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,5.3.4 

, 
,5.3.5 

ARITHMETIC TEST 
THE AC'S WILL 8E 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 EXECUTION 
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.&) 

FL T PT TEST 

ACO GOOD DATA 
ACI BAD DATA 
AC2 ADDRESS OF GOOD DATA DURING TEST EXECUTION 

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 
TEST THAT IS IN SCRATCH(SEE FP.EN) 
SCRLO AFTER REMAPPING FOR EXECUTION 
END OF TEST OR START OF RANDOM DATA 
1111 SCRATCH AREA 
AC3 AT TIME OF ERROR CALL (ADOR OF JSR 
LOGICAL PAGE SCRATCH IS REMAPPED TO 
FOR EXECUTION 
=-1 FIRST ERROR =0 FOR ALL SUCCEEDING ERRORS 
SCRHI AFTER TEST IS REMAPPED FOR EXEC. 
START ADDRESS OF TEST THAT CORRELATES TO LISTING 
START ADDRESS OF TEST AFTER REMAPPIIliG FOR EXEC. 
ADDRESS OF DATA IN AC2 AFTER REMAPPING 
THE DATA IN THAT LOCATION 
L AORS IN RELATION TO SCRLO BEFORE REMAPPING 
OR IS AT AC2 + MH.SA IF IT IS =0 OR 1 

MULIDIV TEST 

MULTIPLY DIVIDE 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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&0&3/&4 

ACO 
ACI 
AC2 
PD.SA 

PDOST 
PD.CA 
POSTA 
PDADR 
PD.CO 

DISK 

GOOD DATA 
BAD DATA 
ADDRESS OF GOOD DATA(BAD IS AT AC2+1I) 
MAY=ANY OF THE FOLLOWING 
Al THE AODRESS OF A RANDOM DATA CONTROL 
WORD(PDDWI TO PDDWII). THE ERROR WAS IN 
ONE OF THE FIRST II WORDS IN THE BUFFER. 
B) = ACi!. ERROR WAS A OISK STATUS ERR 
C) A NEGATIVE. ,DATA ERROR IS AT ACi!+4 
DATA START I~ CORE 
LOGICAL ADDR OF CHANNEL IN IK'S OCTAL 
LAST DISK STATUS 
DRIVE+TRACK+SECTOR(FIRST WORD OF QUEUE) 
O=READ,I=WRITE,i!=DATA VERIFY 

NOVA 
ACO 
ACI 
ACi! 
ND.SA 

DISK 

NDDST 
NDCST 
NDSTA 
NDADR 
ND.CO 
ND.CO 

GOOD DATA 
BAD DA TA 
ADRS. OF GOOD DATA (BAD IS AT ACi!+4) 
MAY= ANY OF THE FOLLOWING 
A. THE AORS. OF A RANDOM DATA CONTROL ~ORD 
(NDDWI TO NDDW4) THE ERROR WAS IN ONE OF 
THE FIRST 4 WORDS IN THE BUFFER 
B. =ACi! ERROR WAS DISK STATUS 
C. A -* DATA ERR IS AT ACi!+4 
DATA START IN CORE 
DATA START FOR DCH MAP (IF MMPU EXISTS) 
LAST DISK STATUS 
START SECTOR. OF THESE EXERCISED 
=1 OPERATION WAS A WRITE 
=0 OPERATION WAS A READ 
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,5.3.9 MOVING HEAD DISK 

, 

ACO GOOO DATA (SEE MH.SA) 
ACI BAD DATA 
AC2 ADRS. OF GOOD DATA 

BAD IS AT AC2+4 IF MH.SA IS A -# 
IN ADDITION THE FOLLOWING LOC'S ARE TYPED 
MH.SA =ADRESS OF A RANDOM DATA CONTROL WORD 

(MHDWI TO MHDW4) THE ERR WAS IN ONE OF 
THE FIRST 4 WORDS IN THE BUFFER 

=-# ERR IS AT AC2+4 
=AC2 ERROR WAS DISK STATUS 

IN WHICH CASE, 
AC2=DISK STATUS 
ACI=DIC DISK 
ACO=DIB DISK 

MHDST DATA START IN CORE 
MHCST DATA START FOR DCH MAP 
MHSTA LAST DISK STATUS 
MHDOA LAST DOA TO DISK 
MHDOC LAST DOC TO OISK 

,5.3.10 MAGNETIC TAPE TEST 
ACO GOOD DATA 
ACI BAD DATA 
AC2 ADRS OF BAD DATA (GOOD IS AT AC2-4) 

,IN ADDITION THE FOLLOWING LOC'S ARE TYPEn 
READ INDICATES. BLOCKS IN BUFFER IF MODE=2 
W/DOB STARTING ADRS. WHEN BLOCKS WERE WRITTEN 
LAST/DOB STARTING ADRS. CURRENT OPERATION 
MOOE O=REWIND I=WRITE 2=BACKSPACE OR READ 

DRIVE # WILL APPEAR IN AITS 4.5&& 
STATUS LAST TAPE STATUS 
MT.EK ERROR COUNTER STARTS AT 3 AND COUNTS 

, DOWN FOR EACH REREAD 
,NOTE, IF STATUS INDICATES TAPE ERR (BIT 0=1) 

THE CONTENTS OF ACO.I.AND 2 SHOULD BE IGNORED. 
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,5.3.11 CASSETTE TAPE TEST 
ACO GOOD DATA 
ACI BAD DATA 

, AC2 ADRS OF BAD DATA (GOOD IS AT AC2-4) 
,IN ADDITION THE FOLLOWING LOC'S ARE TYPED 

MODE O=REWIND I=WRITE 2=BACKSPACE OR READ 
DRIVE. WILL APPEAR IN BITS 4.5 & & 

STATUS LAST TAPE STATUS 
CA.EK ERROR COUNTER STARTS AT & AND COUNTS 

DOWN FOR EACH REREAD 
,NOTE' IF STATUS INDICATES TAPE ERR (BIT 0=1) 

THE CONTENTS OF ACO.I.AND 2 SHOULD BE IGNORED. 

,S.3.12 LINE PRINTER 
NO ERROR TYPEDUTS. 
THE PRINTER PATTERN IS THE SAME AS THE 
TELETYPE TEST WITH 10 TO &0 LINES 
PER PAGE. PRINTED WITH RANDOM STALLS 
BETWEEN EVERY I TO 10 LINES 
PRINTER OUTPUT MUST BE EXAMINED VISUALLY. 

,S.3.14 DCU-SO TEST 

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

IN ADDITION THE FOLLOWING DATA IS TYPED' 
RANDOM DATA ACO.I.2 
DCLOR LOGICAL START OF LOOP IN DCU 
DCLPK LOOP COUNT 
DCLER LOGICAL ERROR ADDRESS 
DC.LA LOGICAL START OF TEST 
DC.LC LISTING START OF LOOP 
ERROR LISTING ADOR OF ERROR 
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.5.3.15 &0&0/&0&1 DISK TEST 

• • • POWER 
• .5.4.2 

ERROR TYPEOUTS ARE SIMULAR TO THE 
MOVING HEAD DISK TEST. 

SPECIAL CASE ERROR TYPEOUTS 

POWER FAIL INTERRUPT 
UPON DETECTION OF A POWER FAIL INTERRUPT 
THE LOGICAL ADRS. OF THE p.C. AT INTERRUPT 
WILL 8E 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 TYPED: 

ILLEGAL SUPER CALL AT XXXXXX 

PROGII NNN 

AC'S QQQQQQ YYYYYY ZZZZZZ 

TTTTTT WWWWWW SSSSSS 

NOTE: 

WHERE XXXXXX IS THE LOGICAL ADDRESS OF THE 
SUPER CALL, TTTTTT IS AC3 CONTENTS 
AND WWWWWW IS THE PHYSICAL PAGE II,SSSSSS 
IS THE I~STRUCTION CAUSING THE SUPER­
CALL. 

IF THE ADDRESS TYPED IN THE ILLEGAL SUPERCALL 
WAS 000000 THEN THE PROGRAM WAS EXECUTING 
LOCATION O. 
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• .5.4.4 

1/0 OR VALIDITY TRAP 
DEFER OR WRITE CHECK TRAP 

AN IIO,WRITE,DEFER OR VALIDITY TRAP 
OCCUREO THAT WAS NOT FORCED BY ANY TEST 

THE 
ARE 

ACO: 
ACt: 
AC2: 

AC'S TYPED AFTER THE PROGRAM /I 
ASSOCIATED WITH THE FOLLOWING: 

ADDRESS OF INSTR TRAPPED 
VIOLATION DATA REGISTER CONTENTS 
MAP STATUS BITS 

SUTUS BITS. 
0: PROGRAM MAP ENABLE 

DCH MAP ENABLE 
PROGRAM MAP INHIBIT 

11 
2 • 
9. 
10. 
II. 
12' 
13. 
14. 
IS: 

SI~GLE CYCLE WRITE PROTECT 
SINGLE CYCLE MAP SELECT AlB 
AUTO INDEX PROTECT 
DEFER PROTECT 
1/0 PROTECT 
WRITE PROTECT 
PROGRAM MAP SELECT AlB 

INTERRUPT WAIT ELAPSED 
THE PERIPHERAL DEVICE ASSOCIATED WITH THE 
PROG. NUMBER TYPED HAS NOT RESPONDED WITH 
A PROGRAM INTERRUPT FOR AN EXTENDED 
PERIOD OF TIME. THE 2~D NUMBER TYPED 
SHOULD POINT AT THE INTERRUPT HANDLER 
FOR THE DEVICE THAT FAILED 
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'5.4.5 

5.4.& 

PARITY ERROR INTERRUPT 

IN CASE OF A PARITY ERROR THIS TEST WILL 
HALT AFTER LOADING THE FOLLOWING AC'S 
WITH THE FOLLOwING INFORMATION: 

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

BITS 1-15 ARE THE MEM AD OR 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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1&.0 DIAGNOSTIC LINKER 
I 

:&.1 PROGRAM INITIALIZE 
:THE DIAGNOSTIC LINKER INITIALIZES ITSELF 
lAND 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 
UE INITIALIZED 

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

PROCESS UNEXPECTED DEVICE INTERRUPTS 
4. MEMORY IS SIZED 

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

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

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

(DEV*. 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 SPECIFIC TESTS 
IF START WAS 202 • 

8. AFTER STARTING. THOSE TESTS THAT HAVE 
"SIZED· THEIR SUBSYSTEM FOR SPECIFIC 
PARAMETERS TYPE AN INDICATION OF THE PARAMETERS 
THEY DETERMINED TO EXIST.CSEE THE NOVA OISK.bObl/b2 
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 RANDOMLY 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 TESTal) ANO THAT 
THE NEXT RANDOM 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 AYAILABLE TO THE TEST. 

3. OATA CHANNEL LIMITS (DCHLD AND DCHHI) 
ARE CALCULATED AND ENTERED 

4. THE SELECTED TEST IS ENTERED AT 
ITS SPECIFIED EXECUTE ENTRY POINT 
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,&.4 INOIVIDUAL TEST DESCRIPTIONS , 
,&.4.1 CHECKERBOARD RAN , 
,THIS MEMORY CHECKER BOARD TEST IS A SUBSET OF OTHER MEMORY 
,CHECKERBOARDS. A COMPLETE TEST OF AN AVAILABLE SCRATCH 
,AREA IS COMPRISED OF THE FOLLOWING SEQUENCE: , 
,CB.TK=O 

, , 
,CB.TK=I 

, 
,CB.TK:3 

,REQUEST I TO 20K OF SCRATCH, RANDOMLY 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-COMPLIMENT THE SINGLE 
,BIT IN EACH WORD-PROCEED WITH EACH GROUP OF 
,1& WORDS UNTIL ALL MEMORY HAS BEEN EXERCISED. 

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

,FAST CHECKSUM MEMORY TO ENSURE THAT ALL DATA 
,IS INTACT (RETURNS TO CHECK PASS IF CHECK­
:SUM DOES NOT AGREE.) 

DCU - 50 TEST 

THE MULTI-PROGRAMMING RELIABILITY DCU TEST RUNS 
AN ARITHMETIC TEST VIA THE DCH • 
THE DCU INTERRUPTS THE CPU 
WHEN EITHER IT HAS COMPLETED THE TEST OR 

FINDS AN ERROR. THIS TEST REQUIRES THE OPERATOR TO 
INPUT INTO THE FOLLOWING LOCATIONI 
LOC.=DCUDV 
THE DEVICE COOE FOR THE OCU. IF NO DEY ICE CODE IS 
ENTEREO THE TEST IS AUTOMATICALLY DELETED. 



10019 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 

1&.4.3 SC MEMORY TEST , 
,THIS MEMORY TEST ODES A READ/MODIFY/WRITE TO THE AVAILABLE 
ISCRATCH AREA USING AN "ISZ" INSTRUCTION. TEST IS BROKEN INTO THE 
,FOLLOWING CHECKS: 

MM. TK= 0 

MM.TK= 

MM.TK= 2 

MM.TK= 

MM.TK= 4 

MM. TK= S 

MM.TK= & 

MM. TK= 

MM.TK= 10 

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

READ A LOCATION BEFORE DOING THE ISZ 
TO VERIFY IT HASN'T BEEN DISTURBED; 

ISZ DION'T SKIP 

LOCATION NOT 0 AFTER ISZ 

DSZ SKIPPED-ERROR 

OSZ TST- LOCATION NOT -1 AFTER DSZ 

SAME AS 1. EXCEPT TESTING IN THE REVERSE 
OIRECTlON 

SAME AS 2. EXCEPT TESTl NG IN THE REVERSE 
DIRECTION. 

SAME AS 3. EXCEPT TESTING IN THE REVERSE 
DIRECTION. 
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:&.4.4 ARITHMETIC TEST , 
:T~E MULTIPROGRAMMING RELIABILITY ARITHMETIC TEST WAS 
:OERIVEO FROM THE STAND ALONE ARITHMETIC TEST. THIS TEST 
,REQUIRES 2K OF SCRATCH FOR EXECUTION. THE EXECUTE POR-
,TION OF THE TEST IS RAN~OMLY RELOCATED WITHIN AVAILABLE 
,SCRATCH. IF THE SYSTEM IS MAPPED. (HAS AN MMUl THE 
'SCRATCH AREA IS RANDOMLY REMAPPED TO SOME OTHER LOGICAL AO-
10RESS FOR EXECUTION. AT THE END OF EACH EXECUTION PASS SCRATCH 
'AREA IS RANOOMLY RELEASED OR HELD. IF HELD. THE NEXT TIME 
,THE TEST IS ENTERED. THE EXECUTABLE PORTION OF THE TEST WILL 
'AGAIN BE RANDOMLY RELOCATED WITHIN SCRATCH FOR EXECUTION. , 
:&.4.S FLOATING POINT TEST 

THE NOVA MULTIPROGRAMMING RELIABILITY TEST 
,PERFORMS A LOAD AND STORE SINGLE PRECISION WITH 
,COMPARE TEST AND A LOAD AND STORE DOUBLE PRECISION 
,WITH COMPARE TEST. 

THIS TEST IS ENTERED IF A DEVICE CODE OF 7& WAS 
,FOUND DURING THE INITIALIZATION PORTION. 
, A RANDOM SCRATCH AREA OF I - 32 K IS ASSIGNED FOR 
:FOR EXECUTION. THE EXECUTE PORTION OF THE TEST IS 
,RANDOMLY RELOCATED WITHIN THE AVAILABLE SCRATCH AREA. 
, IF THE SYSTEM IS MAPPED. (HAS A MMPUl THE SCRATCH 
:AREA IS RANDOMLY REMAPPED TO SOME OTHER LOGICAL 
:ADDRESS FOR EXECUTION. AT THE END OF EACH EXECUTION 
,PASS SCRATCH AREA IS RANDOMLY RELEASED FOR OR HELD. 
,IF HELD. THE NEXT TIME THE TEST IS ENTERED. THE 
:EXECUTABLE PORTION OF THE TEST WILL AGAIN BE RANDOMLY 
,RELOCATED WITHIN SCRATCH FOR EXECUTION. , 
:&.4.& MUL/DIV TEST 
, THE NOVA MULTIPROGRAMMING MULTIPLY/DIVIDE TEST 
:PERFORMS A TRIAL INSTRUCTION TO DETERMINE 
:IF THE MULTIPLY/DIVIDE OPTION IS INSTALLED. 

THIS TEST WAS DERIVED FROM THE STAND ALONE 
MULIDIV TEST. 
NO MEMORY REALLOCATING IS DONE IN THIS TEST. 
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.&.4.7 &0&3/&4 DISK 

DURING INITIALIZATION THE TEST CHECKS FOR THE 
EXISTANCE OF A DISK CONTROLLER AND THEN CHECKS 
FOR THE EXISTANCE OF ANY/ALL DRIVES. A WRITE 
BUFFERS COMMAND IS USED TO SIZE FOR AVAILABLE 
DRIVES. 

THE TESTING OF EACH AVAILABLE DRIVE IS CONTROLLED 
BY SELECTION OF ONE OF THREE OPERATION TABLES 
PER DRIVE. EACH CONTROL TABLE IS 7 WORDS IN 
LENGTH. THE FIRST WORD CONTAINS THE TRACK NUMBER 
(RANDOMLY SELECTED), THE SECOND WORD CONTAINS THE 
STARTING SECTOR AND NUMBER OF SECTORS USED. THE 
STARTING SECTOR IS RANDOMLY SELECTED AND THE NUMBER 
OF SECTORS IS DETERMINED BY THE AMOUNT OF SCRATCH 

AREA ASSIGNED TO THE DISK TEST WHEN THE DISK 
IS WRITTEN. 
THE THIRD WORD CONTAINS THE FIRST WORD OF THE 
COMMAND QUEUE,I.E.,DRIVE+TRACK+SECTOR. 
THE FOURTH THRU SEVENTH WORDS ARE THE RANDOM DATA 
WORDS USED TO CREATE THE TEST PATTERN.(THEY REPEAT 
EVERY FOUR WORDS) . 

UPON ENTERING FOR INITIAL EXECUTION. THE TEST ATTEMPS TO 
ACQUIRE 1-4K OF SCRATCH AREA. THE TEST THEN RANDOMLY 
SELECTS A DATA STARTING ADDRESS AFTER THE FIRST 
25& WORDS IN SCRATCH. THE FIRST 25& WORDS ARE RESERVED 
FOR THE COMMAND QUEUE. 
THE TEST THEN SELECTS ONE OF THE AVAILABLE 
DRIVES AND ONE OF THE THREE OP TABLES FOR THAT DRIVE. 
IF THE FIRST WORO OF THE TABLE IS NON-ZERO(INDICATING 
THE THE TRACK. IN WORD 'I,STARTING AT THE SECTOR I~ 
BITS 11-15 OF THE SECONO WORD,FOR THE. OF SECTORS 
SPECIFIED BY THE BITS 3-7 IN THE SECOND WORD, RANDOM DATA 
HAS BEEN WRITTEN THAT IS EQUAL TO THE CONTENTS OF wORDS 
4 THRU 7 F THE OP TABLE) THEN THE NEXT OPERATION OF 
READ DR DATA VERIFY IS RANDOMLY SELECTED. 
IF THE FIRST WORD OF THE TABLE IS ZERO, A TRACK IS 
SELECTED WHICH IS NOT CURRENTLY IN AN OP TABLE, 
AND A STARTING SECTOR. IS RANDOMLY SELECTED SUCH THAT 
THE # OF SECTORS WRITTEN WILL NOT MAKE THE SECTOR * 
FIELD OVERFLOW INTO THE TRACK FIELD.(I.E.,THE STARTING 
SECTOR FALLS BETWEEN 0 AND 32-' OF SECTORS TO BE WRITTEN) 
THE DATA PATTERN IS GENERATED IN SCRATCH AREA ANO 
A WRITE OPERATION IS SELECTED. 

AFTER SELECTION OF THE OPERATION TO BE PERFORMED, 
A COMMAND QUEUE IS GENERATED IN THE FIRST 25& WORDS 
OF SCRATCH(FIVE WORDS PER SECTOR). THE FIRST WORO 
CONTAINS THE DRIVE, TRACK AND SECTOR TO RE EXERCISED. 
THE SECOND WORD CONTAINS THE COMMAND AND EXTENDED 
ADDRESS BITS OF THE DATA ADDRESS. WORD # 3 CONTAINS 
THE THE LOWER 1& BITS OF THE LOGICAL ADDRESS OF THE 
DATA • WORD * 4 IS USED BY THE OISK TO STORE THE 
STATUS WORD. WORD * 5 IS NOT CURRENTLY USED. 
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,6.4.7 &063/&4 DISK (CONTINUED) 

THE LAST QUEUE BLOCK CONTAINS A HALT BIT IN WORD * 2 WHICH TERMINATES THE OPERATION AFTER 
COMPLETION OF THE SECTOR AND CAUSES THE DISK 
TO INTERRUPT THE CPU. 
THE DISK STATUS IS CHECKED AT THE TIME OF THE INTERRUPT 
AND IF OK THE SCRATCH AREA IS VERIFIED. AS THE 
DATA COMPARES ARE PERFORMED A NEGITIVE COUNT IS 
STORED IN THE CHECKED LOCATION TO CLEAR THE BUFFER. 

.6.4.8 NOVA DISK TEST 

• ,WHEN ENTERED FOR ITS INITIALIZATION PASS THE 
.NOVA DISK TEST SIZES THE DISK SYSTEM. IT DOES THIS BY 
.INITIATING A READ AT THE HIGHEST ADDRESS OF 
.EACH AVAILABLE DISK UNTIL IT NO LONGER RECEIVES A 
.NONEXISTENT DISK BIT IN THE STATUS. 
.THIS "HIGH DISK ADRS." IS TYPED THE FIRST 
.TIME THE NOVA DISK TEST IS ENTERED. 
,DURING RUNNING, THE DISK TEST KEEPS 3 RAN~OM 
.CDNTROL TABLES THAT CONTAIN THE FOLLOWING INFO: 

A. THE START SECTOR. OF 16 RANDOM SELECTED 
SECTORS. (THIS' IS RIGHT JUSTIFIED 4 BITS) 

B. A START SECTOR RANDOMLY SELECTED WITHIN 16 
C. THE NUMBER OF SECTORS TO BE WRITTEN/READ 
O. 4 RAN~OM DATA WORDS THAT KEY THE PATTERN 

(THESE 4 WORDS REPEAT EVERY 4 WORDS) 
.THE TEST OPERATES OFF THESE RANDOM CONTROL TABLES 
,IN A MANNER SIMILAR TO THAT DESCRIBED FOR THE INDIVIDUAL 
,DISKS IN THE MOVING HEAD DISK TEST 
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.&.4.'1 MOVING HEAD DISK TEST 

.WHEN ENTERED FOR INITIALIZATION. THE MOVING HEAD 

.DISK TEST SIZES EACH DISK THAT IS "READY". 

.A. THE HIGHEST AVAILABLE SECTOR IS FOUND BY A SERIES 
• OF SEEKS AND RECALIBRATE COMMANDS. 
.B. THE NUMBER OF AVAILABLE SECTORS ON A SURFACE ARE 
• FOUND BY INITIATING A SERIES OF 2 SECTORS READS. 
.C. THE NUMBER OF SURFACES ARE DETERMINED BY INITIATING 

ANOTHER SERIES OF 2 SECTOR READS AT THE LAST 
• SECTOR ON EACH SURFACE UNTIL END OF CYLINDER. 
.THIS INFORMATION IS TYPED (BY DISK) THE 
.FIRST TIME THE TEST IS ENTERED DURING "RUN" 

NOTE: DUE TO A MORE COMPLEX IMPLEMENTATION 
OF MULTIPROCESSOR APPLICATION. THIS TEST CAN 
N·O LONGER DETERMINE WHICH ADAPTER PORT THE 
MOVING HEAD DISK CONTROL IS ON • 

• THE TESTING OF EACH AVAILABLE DRIVE IS CONTROLLED BY 
.AN INDIVIDUAL CONTROL TABLE FOR EACH DRIVE. 
.AFTER RANDOMLY SELECTING AN AVAILABLE DRIVE. THE 
.SEQUENCE PROCEEDS AS FOLLOWS: 
.THE OPERATION OF THE EACH MOVING HEAD DISK IS CONTROLLED BY 
.THE CONTENTS OF 3 TABLES. EACH CONTROL TABLE IS 8 WORDS 
.IN LENGTH. THE FIRST WORD CONTAINS THE CYLINDER NUMBER. 
.(RANDOMLY SELECTED). THE SECOND WORD CONTAINS THE STARTING 
.SECTOR AND NUMBER OF SECTORS UTILIZED. THE START SECTOR IS 
.RANDOMLY SELECTED AND THE NUMBER OF SECTORS IS CONTROLLED BY THE 
.AMOUNT OF SCRATCH AREA AVAILABLE TO THE DISK TEST WHEN THE 
:DISK IS WRITTEN. 
.THE 3RD WORD IS AN ERROR COUNTER. FOR EACH ERROR DETECTED. THE 
.DISK IS RECALIBRATED AND THE OPERATION IS REPEATED • 
• THIS "RECAL/REPEAT" IS EXECUTED UP TO 4 TRYS. 
.THE FOURTH THROUGH 7TH WORDS ARE THE RANDOM DATA 
.USED TO GENERATE THE TEST PATTERN.CTHEY REPEAT EVERY 
.4 wORDS. THE 8TH WORD IS A RANDOM SEC.* THAT IS TREATED 
.SINGLY AS THE CONTIGUOS SECTORS IN WORD 2. IF THE LAST 
.SECTOR ON THE CYLINDER. READS AND WRITES FORCE THE EOC 
.STATUS AS EVERY OPERATION IS DONE WITH A SEC. COUNT=2 
.WHEN INITIALLY ENTERED. THE DISK TEST ATTEMPTS TO ACQUIRE I 
.TO 4K OF SCRATCH AREA. THE TEST THEN RANDOMLY SELECTS A DATA 
.START ADDRESS WITHIN THE FIRST 25& WORDS OF SCRATCH. 
.THE TEST THEN RANDOMLY SELECTS ONE OF THE AVAIL DISKS 
.THE TEST THEN RANDOMLY SELECTS ONE OF THE 3 OP TABLES. IF 
.THE FIRST WORD OF THE OP TABLE IS NOT=O IT INDICATES THAT -
.AT THE CYLINDER NUMBER IN THE FIRST wORD - STARTING WITH THE 
:SECTOR • IN 8ITS & TO 15 OF THE 2ND WORD - FOR THE * OF SECTORS 
.SPECIFIED BY IN BITS 2 TO 5 OF THE 2ND WORD - RANDOM DATA HAS 
.BEEN WRITTEN THAT IS EGUAL TO THE DATA IN WORDS 4 TO 7 
.DF THE OP TABLE. READ FROM DISK IS SELECTED. 
.IF THE FIRST WORD OF THE TABLE IS=O THE TEST - RANDOMLY 
.SELECTS A CYLINDER NOT CURRENTLY IN AN OP TABLE - RANDOMLY 
.SELECTS A START SECTOR (THE. OF SECTORS IS = TO THE AMOUNT 
.DF SCRATCH AVAILABLE) - AND GETS FOUR RANDOM DATA WORDS wRITE 
.TO DISK IS SELECTED 
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.&.4.'1 (CONTINUED) 

.THE TEST THEN INITIATES A SEEK TO THE CYLINDER SELECTED 

.AND AT SUCCESSFUL COMPLETION OF THE SEEK EITHER READS OR 

.WRITES THE * OF SECTORS AVAILABLE • 
• AT SUCCESSFUL COMPLETION OF EITHER THE READ OR WRITE. THE 
.DATA BUFFER IS CHECKED TO VERIFY THAT IT CONTAINS THE 
.CORRECT DATA. AS DATA COMPARES CORRECTLY. THE CORRECT 
,wORDS ARE FILLED WITH THE NEGATIVE COUNT=TO THE NUMBER 
.OF WORDS LEFT IN THE BUFFER. 

• NOLOC MTTES 
.&.4.10 MAGNETIC TAPE OR CASSETTE TEST 
• • THE MULTIPROGRAMMING MAGNETIC TAPE AND CASSETTE TESTS ARE 
,IDENTICAL IN OPERATION. THREE TO SIXTY THREE RECORDS 
,OF RANDOM DATA ARE WRITTEN. THE DATA BUFFER IS CHECKED. 
,THE MAG TAPE OR CASSETTE IS BACKSPACED TO THE BEGIN­
.NING OF THE JUST WRITTEN RECORDS. THEN. AS MANY RECORDS 
.AS THE SCRATCH AREA WILL CONTAIN ARt READ BACK. THE 
.DATA IS VERIFIED AND THE SEQUENCE (READ/VERIFY) IS RE­
,PEATED UNTIL ALL RECORDS IN THE SEQUENCE HAVE BEEN READ. , 
,FOR TAPE WRITE STATUS ERRORS. THE TAPE IS BACKSPACED/RE­
.wRITTEN UNTIL THE ERROR NO LONGER OCCURS. FOR TAPE READ 
,STATUS ERRORS THE TEST BACKSPACES AND REREADS A TOTAL OF 
,3 TRYS. STATUS ERRORS DURING BACKSPACE ARE CONSIDERED NON 
,RECOVERABLE. FOR ALL ERRORS TYPED. THE TAPE IS REWOUND 
lAND THE TEST RESTARTED AT LOAD POINT. 

,WHEN THE TAPE REACHES EDT DURING THE WRITE OPERATION. TAPE 
.IS REWOUND AND THE TEST RESTARTS AT LOAD POINT. 

,THE RANDOM DATA IS A SEQUENCE OF 4 WORDS REPEATED EVERY 4TH 
.WORD. ALL RECORDS ARE 25& WORDS IN LENGTH. AS DATA IS 
,VERIFIED IN THE BUFFER IT IS REPLACED WITH A WORD EQUAL 
.TO THE NEGATIVE COUNT OF THE NUMBER OF WORDS LEFT 
,TO BE COMPARED. 
• ,THESE TAPE TESTS UTILIZE 1 TO &K OF SCRATCH AND THE 
.DATA BUFFER START IS RANDOMLY SELECTED TO BE IN THE FIRST 25& 
,WORDS. , 
.ANY COMBINATION OF 1 TO 8 DRIVES MAY BE TESTED SIMPLY BY 
.HAVING THEM ON LINE WRITE ENABLED. 
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,&.4.11 LINE PRINTER TEST , 
,THE LINE PRINTER TEST RANDOMLY PRINTS 10 TO &0 LINES OF 
,PRINT PER PAGE WITH RANDOM STALLS EVERY 1 TO q LINES. 
,EACH LINE OF PRINT CONSISTS OF THE CHARACTERS SPACE 
,(40) TO Z (132). THE TEST FILLS THE PRINT BUFFER UNTIL THE 
,FIRST PRINT CYCLE STARTS. CONTINUATION OF PRINTING UNTIL 
,RANDOM STALL IS THEN RUN OFF INTERRUPTS FROM THE PRINTER , 
.&.4.12 REAL TIME CLOCK , 
,THE REAL TIME CLOCK IS RUN AT lK HERTZ. RUNTIME ALONG 
,WITH ACCUMULATED ERROR COUNT ARE PRINTED AT 5 MINUTES 
,15 MINUTES. 30 MINUTES AND EVERY 30 MINUTES OF RUNTIME 
'THEREAFTER. THIS TYPEOUT ALSO OCCURS AFTER EVERY ERROR 
,TYPEOUT OR IF TTY KEY 4 IS TYPED. , 
,&.4.13 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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'7.0 DOT EDITOR 
,7.1 REQUESTING THE ODT EDITOR 

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

, PROGRAM. 
,7.2 RESPONSE 

, 
ON ENTERING THE DOT A CARRIGE RETURN. LINE FEED 
AND AN i IS TYPED ON THE TTO. 

,7.3 CONVENTIONS AND SYMBOLS IN COMMAND LINES 

, ----------------------------------------
CR PRESSING THE RETURN KEY IS REPRESENTED BY CR 

,LF PRESSING THE LINE FEED KEY IS REPRESENTED BY LF , 
,1 PRESSING AN ILLEGAL KEY CAUSES THE DOT TO RESPONSE WITH 

A 1. 

,~ DDT IS READY AND AT YOUR SERVICE. 
• , 
'7.4 COMMAND STRUCTURE 

AN DDT COMMAND HAS THE GENERAL FORMAT: 

[ARGUMENT) [COMMAND) 

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. 

COMMAND IS A SINGLE TELETYPE CHARACTER 

CHARACTERS USED TO_OPEN/CLOSE LOCATIONS INCLUDE: 
"I" ·CR" "LF" 

CHARACTERS USED TO ENTER/EXIT OOT INCLUDE' 
H;O"(CTRL 0) MR" .p. 
CHARACTERS USED TO MODIFY CURRENT ARGUMENTS ARE: 
-"RUBOUT" "+" "-" AND THE INTEGERS 0 TO 7 

THE CHARACTER ":" ALLOWS THE CURRENT ARGUMENT TO BE 
EXAMINED WITHOUT OPENING DR CLOSING THE CURRENT LDC. 
CHARACTERS USED TO MANIPULATE THE NOVA 3 MAP INCLUDE: 
"M" "A" "S" ·U· "E" "T" 
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02 
03 
04 
05 
0& 
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08 
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10 
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12 
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14 
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31 
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33 

I 

.7.5 COMMANDS TO OPEN A LOCATION 

I 

I 
IADRI 
1.1 
I 
•• +ADRI 

I.-AORI 

I 
II 
I 

I 
.+AORI 

I 
I-ADRI 

I LF 

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 ADDR 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+AOR 
CLOSE THE OPEN LOCATION WITHOUT MODIFYING ITS 
CONTENTS AND OPEN THE LOCATION POINTED BY 
ITS CONTENTS-AOR. 
CLOSE THE CURRENT LOCATION AND OPEN ".-1" 

CLOSE THE CURRENT LOCATION AND OPEN ".+1" 
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.7.& OTHER COMMANDS 

I 
.RUBOUT THE RUBOUT ~EY IS USEO TO DELETE ERRONEOUSLY TYPED 

OIGITS EACH TIME THE RUBOUT ~EY IS PRESSED, THE RIGHT 
MOST DIGIT IS DELETED AND ECHOED ON THE TERMINAL. 

I 

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

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

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

M SETS SWITCH SO THAT ALL MEMORY ACCESSES ARE 
MAPPED USING THE LAST USER'S SETUP UNTIL A "U" 
"An,nS",HRH,OR .p. IS INPUTTED. 

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

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

T PRINTS THE CURRENT CONTENTS OF ALL MAP ENTRY TABLES 

INE PRINTS THE MAP ENTRIES CORRESPONDING TO THE LOGICAL ADDR. "N" ENT lE 
I TO GET SUCCESSIVE ENTRIES TYPE AN E WITH OUT 
I PRECEDING IT WITH A NEW "N" VALUE. 
• U SETS SWITCH TO KILL MAPPING OF MEMORY ACCESSES. 
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'7.7 MODIFICATION OF A lOCATION 

ONCE A lOCATION HAS BEEN OPENED ITS CONTENTS CAN BE 
MODIFIED IN ONE OF THE FOllO~ING ~AYS' 

I) TYPE THE OCTAl NUMBER OR A STRING OF NUMBERS SEPERATED 
BY + OR -. FOllO~ED BY CR • OR lF • IN THIS CASE THE SUM 
OF THE TOTAl NUMBERS TYPED-IN ~Ill BE DEPOSITED. lEADING 
ZEROS NEEO NOT BE TYPED. 

2) TYPE + OR - FOllOWED BY A NUMBER OR A STRING OF NUMBERS 
SEPERATED BY + OR -. FOllO~EO BY CR • OR lF • IN THIS 
CASE SUM OF THE TOTAl NUMBERS TYPED IN WIll BE ADDED TO 
OR SUBTRACTED 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 RUBOUT COMMAND GIVEN RIGHT AFTER OPENING A 
lOCATION AllOWS THE MODIFICATION OF ITS CONTENTS 
AS IF THEY ~ERE TYPED IN JUST BEFORE THE COMMAND 
WAS ISSUED. 
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,.************** •• ************************************ ••• ****** 

, NAME: N3MORTl.SR PART NUMBER' OQ4-000752 

I DESCRIPTION: NOVA 3 MUlTI-PROGRAMMING RElIABIlITY TEST 
lONG VERSION 

, REVISION HISTORY 

REV. 

00 
01 
02 
03 
04 

OATE 

02/28171> 
10/08/7& 
12131171> 
XXIXXIXX 
04/22177 

COPYRIGHT eC) DATA GENERAl CORPORATION. IQ73.74.75.71>.77 
, All RIGHTS RESERVED. 
,********************************************** •• ************** , 
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01 
02 
03 
04 000000 
05 00000 027206 
06 
07 

00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00210 
00211 
00212 

00213 
00214 
00215 
00216 
00217 
00220 
00221 
00222 

00223 
00224 
00225 
00226 
00227 
00230 

00231 
00232 
00233 
00234 
00235 
00236 
00237 
00240 

000200 
002201 
001010 
002203 
001011 
002205 
001274 
002207 
001035 
006212 
000202 
004154 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
005654 
005762 
000000 
000000 

000045 
00045 000223 

000060 

I .TITL LINKR 
,DIAGNOSTIC PROGRAM LINKER 

.LOC 0 
DIRT 

,CONCURRENTLY LINK A VARIETY OF PROC. 
lAND I/O TESTS VIA RAN~OM SELECTION 
:INTERNAL DEFS TO LINK FOR DEBUG 

.LOC 200 
STRlI' JMP ".+1 

LINKR 
STRT2: JMP ".+1 

LINKR+I 
STRn: JMP ".+1 

GSTRT 
STRTU JMP ".+1 

IGMAP 
STROOT I JSR ".+2 

JMP STRT2 
DDT 

ISTUFF FOR OOT 
SA VO I 0 
SAV1: 0 
SAV21 0 
SlV31 0 
SAVCRI 0 
OP.EN: 0 

:SIZE AND GO 

ISIZE AND WAIT FOR SELECTIONS 

IRESTART LAST TESTS SELECTED 

,IGNORE MAP START 

ISTART DDT DIRECTLY 

LOPNLI 0 
STFLG: 0 
.DTOS EGGS 
.BOEGG: 0 

1-1 IF PRINT STATISTICS 
BLOCK 

o 
o 
o 
o 

SWREG: 0 

lOTOS AUTO SW 
I 
ICAT/KITTEN SWITCH 
IPASS CNT 
lOTOS START AD OR 
,SWITCH REGISTER 

STUFF IPROTECTION 
PRTCK: 0 
DCIlER I 0 
VLPCIU 0 
VLDTlI 0 
IIOVLI IOVAL 
IOWCKI DWCHK 
RELLO: 0 
RELIlI: 0 

INON ZERO IF PROTECTION OPTION EXISTS 
I. OF DCH ERRS 
IVIOL. PC REGISTER 
ISAVED VIOL. DATA REG. 
11/0 VALIDITY TRAP HANDLER 
IDEFER/WRITE TRAP HANDLER 

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 
46 
47 
48 
49 
50 
51 
52 

00060 000000 RNSELI 

.LOC 45 

.BDEGG 

.LOC 60 
o 

53 00061 000000 DLTBL: 
54 00062 000000 USESW: 

o 
o 

1-1 IF DELETE RANDOM WAIT FOR 
IFOR TTY/LPT TESTS 

1-1 IF DON'T PRINT ALLOC. TBL 

10032 N3MIH 
01 
02 00063 002706 
03 
04 
05 
06 
07 00064 003177 
08 00065 003216 
09 00066 003243 
10 00067 003270 
11 00070 004776 
12 00071 004714 
13 00072 004721 
14 00073 004015 
15 00074 002114 
16 00075 004067 
17 00076 004114 
18 00077 002143 
19 00100 002267 
20 00101 005530 
21 00102 003562 
22 00103 003775 
23 00104 003514 
24 00105 003534 
25 00106 002212 
26 00107 003376 
27 00110 003422 
28 00111 006423 

,CALL HANDLER SUBROUTINE LINK 
ICOIS: COISP ,CALL DISPATCH 

IPAGE 0 LINKS FOR CALLS 
IASCRA MUST BE FIRST WITH RDMAP LAST 
IANY CALL EXPANSION MUST BE MADE BEnEEN THE TWO 
ASCRA' ASSCR I ASSIGN SCRATCH 
ESCRA: EXSCR IEXPAND SCRATCH 
RSCRA: RLSCR IRELEASE SCRATCH 
GSCRAI GOSCR 
PCRLF: CLF? ,CAR. RETURN LINE FEED 
PZOCT: ZOC? IZERO SUPRESS OCTAL 
PDEC II POE? ,DECIMAL PRINT 
ERRTX: ERTXT ITEXT TYPEOUT CALL 
RETRN: LRETP IRETURN FROM TEST 
ERPAD' EPlOR 
ERPAC: EPACS 
ARANG: RANGN ,RANDOM II GENERATOR 
ADIVI: OIVIO IINTEGR UNSIGNED OIV 
EINTS: EINTP .ENTER INTR SERVICE 
ERROl' ERROH IINIT ERROR TYPEOUTS 
ERROCI ERROE IAPPENO TO ERR TYPEOUT 
SETUL: SETLP ISET UP STRT OF LOOP 
LLOOP: LOOPL ,LOOP BACK TO SETUP 
FRANG: RANG3 IRAN .'S TO AC'S O,I,AND 2 
ERRET: ERRRT .2ND LEVEL ERR RETURN 
RETU21 RETN2 12ND LEVEL NO ERR RETURN 
RNOMP: RANOCH IRANDOM SEL OCH MAP A/B 



10033 N3111RT 
01 00112 001>442 
02 00113 001>532 
03 00114 001>1>15 
04 
05 
01> 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
II> 
17 
18 
19 
20 
21 

00115 
0011& 
00117 
00120 
00121 
00122 
00123 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

00124 000000 
00125 000000 
0012& 000000 

00127 
00130 
00131 
00132 

22 00133 
23 

00477& 
004721 
004714 
004&&& 
000070 
004715 
000071 
000072 24 

25 
21> 
27 
28 
29 
30 
31 
32 
33 
34 
35 
31> 
37 
38 
39 
40 
41 
42 
43 
44 
45 
41> 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 

00134 
00135 
0013& 
00137 
00140 
00141 
00142 
00143 
00144 
00145 
0014& 
00147 
00150 
00151 

00152 
00153 
00154 
00155 

00124& 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
177777 
000000 
177777 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
00015& 
00015& 
0& 140 I 
0&1&01 
0&2401 
01>2&01 
0&0001 
0&1001 
0&0201 
0&1201 
000004 
000047 
00004& 

ADIilAP AIliSCR 
EOIliAP EIliSCR 
ROMAP ROSCR 
ITEST PARAIliETER 
USRIIIP: 0 
USRSE: 0 
PRFLG: 0 
CURPR: 0 
ST.LC: 0 
ST.LP: 0 
ST.LA: 0 

.ASSIGN SCR TO A OCH 
:EXPANO DATA CHANNEL 
:RELEASE OCH IIIAP 
LOCATIONS 
.1000 FOR USER B 
II FOR USER B 
:-1 IF PARITY EXISTS 

ASSIGN 

ICONTENTS OF LAST 3 RANDOIII AC'S FROIII RANG3 
RNACO: 0 
RNACI: 0 
RNAC2: 0 
ILINKS TO TYPEOUT ROUTINES 
ICLF?: CLF? 
IPOE?: POE? 
IZOC?: ZOC? 
LIilESS: illES? 
LCRLF= PCRLF 
LPOCTI POC? 
LZOCT= PZOCT 
LPOEC= PDECI 
I POWER FAIL AUTO RESTART LINKS 
PFAlLl PWRUP 
PFAlS: 0 
IIIPSWTI 0 
AL TBLI 0 
PSTRTI 0 
PENOA: 0 
RTTIIII: 0 
STATS: 0 
UOEVl: -I 
TOTPK: 0 
TIIIISW: -I 
ERTOT: 0 
EACTV: 0 
LUTl: 0 
.SCRATCH AREA 
SCRLO: 0 
SCRHI: 0 
OCHLO: 0 
OCHHI: 0 
LZIIIAX=OCHHI+I 
LPGO=. 

:MAP EXIST SWITCH 
:AORS IIIEIil ALLOCATION TABLES 
IFIRST LOC OF TST 
:LAST LOC 
.ELAPSED RUNTIIilE IN IIIINUTES 
:MAP STATUS REG. 

:=0 IT'S TIlliE TO PRINT 
:ERROR ACCUIliULATOR 
:IBO=TTD IBI=LPT 
:CHAR FROM LAST INPUT FROM TTl 

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

.OIAC PSH=O&I.OI 

.OIAC POP=Ol>lbOI 

.OUSR SAVE=0&2401 

.OUSR RTRN=0&2&01 

.0lAC IIITFP=I>OOOI 

.0lAC IIITSP=I>IOOI 

.OIAC IIIFFP=1>0201 

.OIAC IIIFSP=1>1201 

.OUSR PRTY = • 
TPAOR=47 
TPLOC=41> 

10034 
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N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
II> 
17 
18 
19 
20 
21 
22 
23 
24 
25 
21> 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
41> 
47 
48 
49 
50 
51 
52 
53 

01010 
010\1 
01012 
01013 
01014 
01015 
01011> 
01017 
01020 
01021 
01022 
01023 

01024 
01025 
01021> 
01027 
01030 
01031 
01032 
01033 
01034 

001001 
001002 
001003 
001004 

001010 
102401 
102000 
121>400 
04401>2 
040420 
102000 
040135 
004405 
001040 
01>0177 
004402 
001054 

021400 
040401> 
03&405 
005400 
010403 
004434 
000774 
000000 
000000 

01035 102000 
0103& 04001>2 
01037 000755 

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

I 
.LINKER MAIN LINE DISPATCH ROUTINE 

.LOC 1010 
LINKR: SUB O.O.SKP :AUTO START ENTRY 

AOC 0.0 :MANUAL SELECT ENTRY 
SUB 1.1 
STA I.USESW :SET USE IIIAP SW 
STA O.LAUTO :SET ENTRY TYPE SW 
AOC 0.0 
STA O.PFAIS :SET NOT PWR/FA RESTART 
JSR LOSPR :START DISPATCH 
LTBLI :THROUGH INIT SEQ 
INTEN 

LRUNS: JSR LOSPR 
LTBL2 :THROUGH RUN TABLE 

:OISPATCH ROUTINE 
.ENTER SUBROUTINES IN SEQ VIA TABLE SPEC RY (R31 
.ENO OF EACH TABLE IS LRUNS WHICH WILL START US 
:BACK AT THE BEGINNING OF THE RUN TABLE 
LOSPR: LOA 0.0.3 :AORS OF DISPATCH TABLE 

STA O.LIDIS 
LOS.I: LOA 3.~LIOIS 

JSR 0.3 

LIOIS: 0 
LAUTO: 0 

ISZ LIDIS 
JSR CKODT 
JMP LDS.I 

ISET SWITCH SO MAP WILL NOT BE USED IF IT EXISTS 
IGMAPI AOC 0.0 

STA O.USESW ISET IIIAP SWITCH TO OFF 
JMP LINKR+4 

:OEFINE SYSTEM IIIACROS FOR INDIVIOUAL TESTS 
.MACRO LCALL 

LMEML=. 

LPGO=. 

"I-ASCRA*IBII+IOOOIO 

• MACRO NEXTT 

.LOC LPGO 
"I 

.LOC LMEML 
o :TEST PASS CTR 
o ITEST ERROR eTR 
o IINTERRUPT TIMEOUT SWITCH 



10035 N3MRT 10031> N3MRT 
01 01 ,CKODT - CHECK IF TTl REQUESTS HAVE BEEN INPUTTED 
02 .LTBLI-INIT SYSTEM DISPATCH TABLE 02 , BY THE OPERATOR. 
03 ,END OF TABLE IS LRUNS 03 0101>5 040452 CKOOT: STA O.CK.SO 
04 01040 001301> L TBLI: LSYSR ,RESET SYS 04 0101>1> 044452 STA I.CK.SI 
05 01041 001444 GPRGK ,DET • TESTS LOADED 05 0101>7 050452 STA 2.CK.S2 
01> 01042 00131>5 LWSET ,SET UP RUNNING CONS. 01> 01070 054452 STA 3.CK.S3 
07 01043 005541 LCINT ,INIT INTR VECTORS 07 01071 020151 LOA O.LASTI ,GET LAST INPUT FROM TTl 
08 01044 001457 LSIZE ,5 IZE MEMORY 08 01072 101103 MOVL O.O.SNC .SKP IS NEW INPUT 
09 01045 0011>23 MVETA ,MOVE EXISM TO AVALM 09 01073 000437 JMP CKRTN ,NON ENTERED. EXIT 
10 01041> 0011>42 UBL32 ,REMOVE USED CORE FROM AVALM 10 01074 101220 MOVlR 0.0 
11 01047 0011>70 TINIT ,INIT EACH TEST LOADED 11 01075 030447 LOA 2.J177 
12 01050 001>757 LPRSL ,LISTS TESTS TO BE RUN 12 01071> 143400 AND 2.0 1MASK FOR LOWER BITS ONLY 
13 01051 001021 LRUNS-l 13 01077 040151 STA O.LASTI 
14 01052 000000 0 14 01100 001>445 CKKEY: JSR iilIINP? ,CHECK IF KEY ENTRY 
15 01053 000000 0 15 01101 024445 LOA I.J23 ICK FOR CONTROL 5 
II> • II> 01102 13&414 SUB* 1.3.SZR 
17 ,LTBL2-RUN SYS DISPATCH TABLE 17 011 03 000404 JMP • +4 
18 01054 00172& LTBL2: LRANP ,RANDOM PROG SELECT 18 01104 121>000 AOC 1.1 
19 01055 003054 LDMAP :LOAO MAP OPTION 19 01105 044222 STA I.STFLG ,SET FLAG TO PRINT STATS. 
20 01051> 001>713 LOCHL ,CALC OCHLO/HI 20 0110& 000424 JMP CKRTN ,EXIT 
21 01057 00201>3 LSTRP ,START TEST RUNNING 21 011 07 024434 LOA I.J42 
22 0101>0 001150 LSTAT ,ADJUST RUN STATISTICA 22 01110 131>414 SUB* 1.3.SZR ,CHECK FOR • KEY ENTRY 
23 0101>1 002304 CHSTK 23 01111 000405 JMP .+5 
24 0101>2 001022 LRUNS 24 01112 03401>1 LOA 3.DLTBL ,COMPLEMENT 
25 0101>3 000000 0 25 01113 174000 COM 3.3 ISTATE OF 
2& 010&4 000000 0 2& 011 \4 0540&1 STA 3.DLTBL I ALLOCATION TABLE FLAG 

27 01115 000415 JMP CKRTN lEX IT 
28 0111& 125400 INC 1.1 
2'1 01117 131>414 SUB* 1.3.SZR ,CHECK FOR • KEY ENTRY 
30 01120 000405 JMP .+5 
31 01121 0340&0 LOA 3.RNSEL 
32 01122 174000 COM 3.3 
33 01123 0540&0 SrA 3.RNSEL ,COM TTY/LPT RANDOM SEL FLAG 
34 01124 00040& JMP CKRTN 
35 01125 024422 LOA I.CK.&4 
3& 0112& 13&404 SUB 1.3.SZR ,SKP=KEY 4 TYPED 
37 01127 000403 JMP CKRTN 
38 01130 102400 SUB 0.0 
3'1 01131 04014& STA O. TIMSW ,SET SW 50 TIME WILL FOLLOW 
40 01132 020405 CKRTN: LOA O.CK.SO 
41 01133 024405 LOA I.CK.SI 
42 01134 030405 LOA 2.CK.S2 
43 01135 002405 JMP iilCK.S3 
44 0113& 004154 GODT: DDT 
45 01137 000000 CK.SO: 0 
4& 01140 000000 CK.SI: 0 
47 01141 000000 CK.S2: 0 
48 01142 000000 CK.S3: 0 
49 01143 000042 J42: 42 
50 01144 000177 J177: 177 
51 01145 005223 IINP?: INP? 
52 0114& 000023 J23: 23 
53 01147 00001>4 CK.1>4: 1>4 



10037 N3MRT !0038 N3MRT 
01 .END OF TEST PASS. SEE IF ANY EXTRANEOUS ERRORS 01 .PRINT PASSES AND ERROR COUNTS 8Y INDIVIDUAL TEST 
02 .NEED TO BE REPORT EO 02 01215 00&132 JSR iilLMESS 
03 01150 054473 LSTAT: STA 3.LST.3 03 0121& 007235 STHOR 
04 01151 024144 LOA I.UOEVI 04 01217 024120 PRSTL. LOA I.CURPR 
OS 01152 124015 COM. 1,1.SNR .SKP =UNEXP. INTA OS 01220 010120 ISZ CURPR .STEP IT TO NEXT 
0& 01153 000406 JMP .+& .NONE REC'O 0& 01221 034421 LOA 3. ALZMAX ,POINTS TO TEST 0 
07 01154 00&132 JSR iLMESS 07 01222 137000 ADD 1.3 'NOW TO CURRENT TEST 
08 01155 007270 UOEVT 08 01223 031400 LOA 2,0,3 ,GET "XIC.OO II AORS 
09 0115& 00&071 JSR iilLZOCT 09 01224 151005 MOV 2.2.SNR ,=0 IS TYPED ALL 
10 01157 102000 AOC 0.0 10 01225 000414 JMP LSXIT ,RETURN FROM WHENCE 
II 011&0 040144 STA O.UOEVI II 0122& 021375 LOA 0,-3,2 ,GET PASS CTR 
12 .CHECK FOR ANY OCH ERRS 12 01227 101005 MOV O.O.SNR ,SKP IF TEST EXECUTEO 
13 011&1 020232 LOA O.OCHER :ANY OCH ERRS 13 01230 0007&7 JMP PRSTL .TEST NEVER ENTERED 
14 011&2 101005 MOV O.O.SNR ,SKP=YES 14 01231 00&071 JSR iilLZOCT .TYPE TES1* 
15 011&3 000414 JMP PRSTAT IS 01232 025375 LOA 1,-3,2 .GET * PASSES 
1& 011&4 00&132 JSR iilLMESS 1& 01233 006072 JSR iilLPOEC .PRINT IT 
17 011&5 00&174 OCHTX 17 01234 02537& LOA 1,-2,2 ,GET ACCUMULATED ERRS 
18 011&& 024120 LOA I.CURPR .PROG* 18 01235 125004 MOV I.I.SZR .=0 OON'T PRINT 
19 011&7 00&071 JSR iilLZOCT 19 0123& 00&072 JSR iilLPOEC .PRINT # ERRS THIS TEST 
20 01170 024232 LOA I.OCHER 20 01237 00&070 JSR iilLCRLF 
21 01171 00&072 JSR iPOECI ,PRINT • OF ERRS 21 01240 000757 JMP PRSTL 
22 01172 102400 SUB 0.0 22 01241 002402 LSX IT: JMP iilLST.3 
23 01173 04014& STA O. TIMSW 'SO TIME WILL FOLLOW 23 01242 00015& ALZMAX: LZMAX 
24 01174 040232 STA O.OCHER 24 01243 000000 LST.3: 0 .SAVE AC3 
25 01175 010147 ISZ ERTOT 25 01244 004000 LS.NN: 4000 
2& 0117& 000401 JMP .+1 
27 01177 030140 PRSTAT: LOA 2.PSTRT ,PTR. TO XX.OO 
28 01200 011375 ISZ -3.2 .+1 PASS CTR THIS TEST 
29 01201 00040& JMP .+& .NOT OFLOW'O 
30 01202 00&132 JSR iilLMESS ,TYPE 65K HEADER 
31 01203 007222 TX&5K 
32 01204 024120 LOA I.CURPR 
33 01205 006071 JSR iilLZOCT .ANO PROG# 
34 0120& 00&070 JSR iilLCRLF 
35 01207 020222 LOA O.STFLG .CHECK IF WANT PRINTOUT 
3& 01210 101005 MOV O.O.SNR .OF STATISTICS 
37 01211 000430 JMP LSXIT .NOBOOY·S INTERESTED 
38 01212 102400 SUB 0.0 
39 01213 040222 STA O.STFLG .CLR FLAG 
40 01214 040120 STA O.CURPR I START WITH 0 



1003'1 N3MRT 10040 N3MRT 
01 IPOWER FAIL AUTO RESTART I WAIT FOR POWER UP 01 IlSYSR-RESET SYSTEM 
02 01245 002134 JMP ilPFAll 02 ISET lOGICAL PAGE 37=PHYS 37 
03 0124& 020000 PWRUP: lOA 0.0 03 ISET MPSWT=O NO MAP =1'5 IF MAP OPTION 
04 01247 02477& lOA I.PWRUP-I 04 0130& 0&2&77 lSYSR: 10RST 
05 01250 122414 SUB. 1.0.SlR 05 01307 102400 SUB 0.0 
0& 01251 040430 STl O.PWRSO IS~VE INTl AORS 01> 01310 040000 STl 0.0 
07 01252 044000 STA 1.0 07 01311 04013& STl O.MPSWT 
08 01253 01>3777 SKPOl CPU 08 01312 040147 STl O.ERTOT IClR ACCUM ERRS 
0'1 01254 000777 JMP .-1 0'1 01313 040145 STl O.TOTPK 
10 01255 001>132 JSR iillMESS 10 01314 040150 STA O.EACTV 
II 0125& 001>411 PFTB II 01315 040151 STl O.lASTI 
12 01257 024422 LOA I.PWRSO 12 0131& 040232 STA O.OCHER 
13 012&0 00&133 JSR illPOCT 13 01317 12&000 AOC 1.1 
14 012&\ 00&132 JSR ii1lMESS 14 01320 044144 STl I.UOEVI IUNEKPECTEO INTERRUPT FLAG 
15 012&2 02&734 RTTB+I 15 ICHECK FOR PARITY OPTION 
1& 012&3 024142 lO~ I.RTTIM 1& 0132\ 040117 STA O.PRFlG IClR PARITY EKISTS FLAG 
\7 012&4 006012 JSR iilPOEC 17 0132~ 0&0304 N"IOP PRTY ISETS EVEN PARITY MODE 
18 012&5 024147 lOA I. ERTOT 18 01323 0&3404 SKPBN PRTY IBSY=I IF PARITY EKISTS 
1'1 012&& 125004 MOV 1.I.Sl!! 1'1 01324 000405 JMP .+5 INO PARITY EKISTS 
20 012&7 00&072 JSR illPOEC 20 01325 0&0104 NIOS PRTY ISET DOD MODE 
21 01270 102400 SUB 0.0 21 0132& 0&0204 NIOC PRTY IClR ANY ERRS 
22 01271 034412 lOA 3.AGSTRT 22 01327 0&0104 NIOS PRTY IENABlE INTR 
23 01272 054751 SlA 3.lST.3 23 01330 044117 STl I. PRFlG ISET PARITY FLAG 
24 01273 000720 JMP PRSTl-4 24 01331 0240&2 LOA I.USESW ICHECK IF WANT TO USE MAP 
25 01274 102400 GSlAT: SUB 0.0 25 01332 125004 MOV 1.I.SlR ISKP IS OK TO USE MAP 
2& 01275 040135 STl O.PFAIS 2& 01333 001400 JMP 0.3 IEKIT NO MAPPING 
27 0127& 042406 STA O.iilAlAUTO 27 01334 060203 NIOC 3 IOUG. RESET 
28 01277 006406 JSR iiAlOSPR 28 01335 030427 lOA 2.lS.K2 IPAGE 37 
2'1 01300 001040 l TBLI 2'1 01336 072002 DaB 2.2 IMAP ENTRY 
30 01301 000000 PWRSO: 0 30 01337 01>0302 NIOP 2 ISINGlE CYCLE CMO 
31 01302 000404 JMP LSYSR 31 01340 025000 lOA 1.0,2 IREAO laC. 0 
32 01303 001274 AGSTRT GSTRT 32 01341 125004 MOV 1.I.SlR ISKP IS MAYBE MAP HISTS 
33 01304 001034 ALAUTO lAUTO 33 01342 001400 JMP 0.3 I NO MAP-H IT 
34 01305 001024 AlOSPR LOSPR 34 01343 102000 AOC 0.0 1=-1 

35 01344 040000 STl 0.0 ISET laC 0 TO -I 
36 01345 01>0302 NIOP 2 ISING. CYCLE 
37 01346 031000 lOA 2.0.2 IGET laC 0 
38 01347 044000 STA 1.0 IRESTORE laC 0 
3'! 01350 150014 COM. 2.2.SlR ISKP IS MAP EKISTS 
40 01351 001400 JMP 0.3 INa MAP EUT 
41 01352 050136 STl 2.MPSWT IMPSWT = -I 
42 01353 030402 lOA 2,.+2 ICHECK FOR PROTECTION OPTION 
43 01354 000402 JMP .+2 
44 01355 00135& .+1 
45 01356 065403 OIB 1.3 IREAO VIOL. PC REG 
41> 01357 141>404 SUB 2.I.SlR ISHO = AC2 
47 0131>0 121>000 AOC I. I 
48 013&1 120000 COM 1.0 Iz-l IF PROTECTION EUSTS 
4'1 0131>2 040231 STl O.PRTCK ISET FLAG 
50 013&3 001400 JMP 0.3 IRETURN 
51 01364 076000 LS.K2: 7&000 



10041 ~3MRT 10042 N3MRT 
01 01 
02 ,LWSET-SET UP SYSTEM FOR RUNNl~G 02 ,NOw SET UP JMP ii!'S IN MAP TRAPS 
03 ,OCHMAP AND INIT MAP OPTION TRAP LOCATIONS 03 01421> 02001>3 LOA O.ICDIS 
04 013&5 022444 LWSET: LOA O.ilLW.Kl ,GET NMAX 04 01427 040047 STl O.TPADR 
05 013&& 040454 STl O.LSYTB 05 01430 001400 JMP 0.3 
0& 013&7 040454 STA O.LSETB 0& 01431 001004 LW.Kll USTNM 
07 01370 0244&& LOA I.PROGK 07 01432 000000 LW.Cl' 0 
08 01371 U4400 NEG 1.1 08 01433 177740 LW.K4I -32. 
09 01372 044440 STl I.LW.Cl 09 01434 027201 LW.K5' OCHMO 
10 01373 030450 LWS.I: LOA 2.LSETB 10 01435 027202 OCHM1 
11 01374 102400 SUB 0.0 11 0143& 027203 OCHM2 
U 01375 041000 STl 0.0.2 ,SET UP MEM ALLOC 12 01437 027204 DCHM3 
13 0137& 151400 INC 2.2 ,TABLES FOR 1 PROG 13 01440 177770 LW.K&: -8. 
14 01377 041000 STA 0.0.2 ,1ST 2 WROS =0 14 01441 0271&1 LW.K7: EXISM 
15 01400 151400 INC 2.2 ,NXT 32=-1 15 01442 000000 LSYTBI 0 
1& 01401 024432 LOA I.LW.K4 1& 01443 000000 LSETBI 0 
17 01402 100000 COM 0.0 17 
18 01403 041000 LWS.21 STA 0.0.2 
19 01404 151400 INC 2.2 
20 01405 125404 INC 1.1.SlR ,STORE -1 32 TIMES 
21 0140& 000775 JMP LWS.2 
22 01407 050434 STl 2.LSETB ,NEW END SYS TABLES 
23 01410 010422 ISl LW.Cl 
24 01411 0007&2 JMP LWS.l 'DO ONE MORE TABLE 
25 01412 042422 STl 0.ilLW.K5 ,OCH ALLOC TABLE 
26 01413 042422 STA 0.ilLW.K5+1 IAVAlLABLE 32K 
27 01414 042422 STl 0.ilLW.K5+2 
28 01415 042422 STl 0.ilLW.K5+3 ,DCH B MAP ALLOC. TBL 
29 0141& 014425 DSl LSETB ,REAL END OF SYS TABLES 
30 01417 024421 LOA I.LW.KI> 
31 01420 030421 LOA 2.LW.K7 
32 01421 100000 COM 0.0 
33 01422 041000 LWS.31 STl 0,0,2 ,CLEAR CORE EXIST MAP 
34 01423 151400 INC 2.2 
35 01424 125404 INC 1.1.SlR 
3& 01425 000775 JMP LWS.3 



10043 N3MRT 10044 N3MRT 
01 01 
02 ,GPRGK-GENERATE PROGRAM COUNT 02 ,MSZ32-MEMORY SIZER 32K 
03 ,THE FOLLOWING SUBROUTINE SIMPLY OETERMINES 03 ,ODES NOT USE MAP OPTION 
04 ,HOW MANY TEST PROGRAMS ARE IN CORE 04 ,SETS EXIST BIT FOR CONTIGUOS MEM TO 32K 
05 ,ALONG WITH THE DIAGNOSTIC LINKER 05 ,wILL NOT SIZE NNN CONTIGUOS MEM 
06 ,ZMAX-LAST LINKER ZLOC=.TESTS INTO PROGK 06 ,ALSO ASSUMES THAT EXISM=O'S 
07 01444 024410 GPRGK: LOA I.KLZMX ,LAST LINKER ZLOC 07 ,I.E.-CMAPB SKIP ON RETURN IS NONSENSE 
08 01445 022410 LOA O.iilISTZM ,LAST ZPAGE FILLEO 08 , EXIT ACO=HIGHEST AVAIL AORS. 
Oq 01446 111000 MOV 0.2 Oq , 
10 01447 122400 SUB 1.0 ,ACO=NUMBER TESTS 10 01511 054440 MSZ32: STA 3.XMS32 ,SAVE 
11 01450 040406 STA O.PROGK II 01512 030731 LOA 2.LSETB 
12 01451 102400 SUB 0.0 12 01513 050435 STA 2.M32TE 
13 01452 041000 STA 0,0,2 13 01514 151400 INC 2.2 
14 01453 001400 JMP 0.3 14 01515 025000 LOA 1,0,2 ,GET CELL 
15 01454 000156 KLZMX: LZMAX 15 01516 120000 COM 1.0 ,CHNG BITS 
16 01455 001001 ISTZM: USTZM 16 01517 041000 STA 0,0,2 
17 01456 000000 PROGK: 0 17 01520 021000 LOA 0.0,2 ,=COM MEM EXISTS 
18 18 01521 122405 SUB I.O.SNR ,AND WE'LL SKIP 
lq lq 01522 000424 JMP M32SZ ,LST WAS NONEXIST 
20 ,LSIZE-LINK THE 32K ANO ABOVE 32K MEM SIIERS 20 01523 050425 STA 2.M32TE 
21 ,SET UP UP32L ANO HIGHK 21 01524 045000 STA 1,0,2 ,RESTORE CELL 
22 ,EXISTM=O'S 22 01525 141000 MOV 2.0 
23 01457 054421 LSIZE, STA 3.LS.S3 23 01526 024427 LOA I.KIK 
24 01460 004431 JSR MS132 ,SIZE 0 TO 32K 24 01527 123400 ANO 1.0 
25 01461 040420 STA 0.UP32L ,ACO=LAST AORS IN 32K 25 01530 122404 SUB I.O.SZR ,SKP IS DONE ALL OF IK 
26 01462 024702 LOA I.LS.K2 ,5 BITS PHYS PAGE 37 26 01531 000763 JMP MS132+3 
27 01463 107400 ANO 0.1 27 ,NOW SET BIT IN EXIST MAP 
28 01464 125300 MOVS 1.1 ,ACI=LAST PHYS PAGEC32Kl 28 01532 141300 MOVS 2.0 
2q 01465 125220 MOVZR 1.1 2q 01533 101200 MOVR 0.0 
30 01466 125220 MOVZR 1.1 30 01534 101200 MOVR 0.0 
3! 01467 044413 STA I.HIGHK ,IN CASE NOT 32K OR NO MAP 3! 01535 024415 LOA I.K37 
32 01470 101533 INCZL# O.O.SNC ,SKP IS 32K 32 01536 123400 AND 1.0 ,ACO=PHYS PAGE. 
33 01471 000412 JMP LSIZR ,EXIT MEM <32K 33 01537 030414 LOA 2.KXIST ,AORS EXIST TABLE 
34 01472 024136 LOA I.MPSWT 34 01540 006414 JSR iilMS.L! ,SET EXIST BIT=I 
35 01473 125005 MOV I.I.SNR ,=0 IS NO MAP OPTION 35 01541 101001 MOV O.O.SKP 
36 01414 000407 JMP LSIZR 36 01542 063077 HALT , ••••• CAN·T HAPPEN EXIST BIT HAD TO =0 
37 01475 004461 JSR MSG32 ,SIZE ABOVE 32K 37 01543 030405 LOA 2.M32TE ,ACI=LAST IK TOP AOORESS 
38 01476 040404 STA O.HIGHK ,. OF PHYS PAGESCIKl 38 01544 151533 INCZL. 2.2.SNC ,SKP IF LAST CELL =32K 
3q 01477 000404 JMP LSIZR 3q 01545 000747 JMP MS132+3 ,NOT ~ONE SIZING 
40 01500 000000 LS.S3 0 40 01546 020402 M32SZ: LOA 0.M32TE ,ACO=HIGHEST AVAIL. 
41 01501 000000 UP32L 0 41 01547 002402 JMP iilXMS32 
42 01502 000000 HIGHK 0 42 01550 000000 M32TE: 0 
43 01503 024117 LSIZR LOA I.PRFLG ,PARITY EXISTS? 43 01551 000000 XMS32: 0 
44 01504 125005 MOV I.I.SNR ,SKP IS PARITY EXISTS 44 01552 000037 K37: 37 
45 01505 002773 JMP iilLS.S3 ,RETURN 45 01553 027161 KXIST: EXISM 
46 01506 060204 NIOC PRTY ,CLR ANY PARITY ERRS 4& 01554 002575 MS.LI , CMAPB 
47 01507 060104 NIOS PRTY ,ENABLE PARITY INTR 47 01555 001777 KIK: 1777 
48 01510 002770 JMP iilLS.S3 ,RETURN 



10045 N3MRT 100410 N3MRT 
01 ,MSG32-MEMORY SIZING TO ABOVE 32K 01 IMVET_-MOVE THE EXIST MAP 
02 ,MAP OPTION MUST EXIST 02 ,INT THE AVAILABLE MAP POSITION 
03 ,USES SINGLE CYCLE MAPPING TO SIZE 03 011023 054413 MVETA: SU 3.XMVET 
04 ,EXIT IS WIT'" ACO=LAST PHYSICAL PAGE * 04 01!o24 030413 LOA 2.KEXMP IA2=STR EXIST 
05 ,EXISM(EXIST MAP)MUST BE O'S ABOVE 32K 05 011025 034413 LOA 3.KAVMP ,A3=STR AV_ILABLE 
06 ,ASSUMES MEMORY TO BE CONTIGUOS 010 0110210 024413 LOA I.KMX I FOR COUNTING 
07 , 07 011027 021000 LOA 0.0.2 ,WORD 
08 0155& 054773 MSG32: SU 3.XMS32 08 01630 041400 SU 0,0,] ,TO WORD 
09 01557 020723 LOA O.HIGHK 09 01631 151400 INC 2.2 
10 015&0 101400 INC 0.0 10 011032 175400 INC 3.3 
11 015101 105300 MOVS 0.1 11 011033 125404 INC 1.I.SZR ISKP IS DONE ALL 
12 01562 125122 MOVlL 1.I.SlC 'SKP IS NOT SIZED TO 128K 12 011034 000773 JMP .-5 
13 015103 000431 JMP IoIG32S 13 01&35 002401 JMP iilXMVET 
14 015&4 03443& LOA 3.MPF32 ,BITS FOR 32K MAP 14 0110310 001&23 XMVET, MVETA 
15 015105 117000 _DO 0.3 ,+PHYSICAL PAGE * 15 01!o37 0271&1 KEXMP: EXISM 
1!0 015&6 0710002 OOB 3.2 'WRITE MAP ENTRY 1!0 01640 027171 KAVMP, AVALM 
17 015&7 034433 LOA 3.MPF32 'ADDRESS TO USE 17 011041 177770 KMKI -8. 
18 01570 0&0302 MS.LLI NIOP 2 ,SINGLE CYCLE COMMAND 18 
19 01571 031400 LOA 2.0.3 ,GET CELL 19 ,UBL32-SET UP USUABLE SCRATCH LIMITS IN 32K 
20 01572 144000 COM 2.1 ,COMPLEMENT IT 20 IALL CORE ABOVE 32K IS ASSUMED TO BE USE_BLE SCRATCH 
21 01573 0100302 NIOP 2 21 .CLEAR AVAILABLE BITS FOR THOSE AREAS USED 
22 01574 045400 STA 1.0.3 .STORE COMPo 22 'SO THAT THEY WILL NOT BE ASSIGNED AS A SCRATCH AREA 
23 01575 0&0302 NIOP 2 23 ,TO ANY TEST 
24 01576 025400 LOA 1.0.3 I GET IT BACK 24 ,SUBR CBLIM IS USED TO CLEAR AV_ILABLE BITS 
25 01577 0&0302 NIOP 2 25 o !!o42 0544!!o UBL32: SU 3.XUBL3 ,SAVE RETURN 
210 011000 051400 SU 2.0.3 ,RESTORE ORIGINAL CELL 26 011043 102400 SUB 0.0 
27 01601 146405 SUB 2.1.SNR ,SKP IS CELL EXISTS 27 011044 026415 LOA l.iilKNMAX .0 TO NMlX 
l!8 011002 000412 JMP IoIG32S .MEM IS SIZED 28 01!o45 0010422 JSR iilUBLIM ,PROTECTS PROGRAMS 
l!9 01!o03 175400 INC 3.3 29 0110410 022414 LOA 0.iilKUP32 .LAST AORS IN 32K 
30 01604 175133 MOVlL' 3.3.SNC 30 01647 105000 MOV 0.1 
31 01!o05 0007103 JMP MS.LL 31 011050 0010417 JSR iilUBLIM ,PROTECTS LOADER 
32 016010 040674 SU O.HIGHK ,SAVE NEW TOP MEM 32 OU51 0210412 LOA l.iilKSTSS ,STRT SYM80LS 
33 01607 030744 LOA 2.KXIST .EXIST MAP 33 o 1!052 022412 LOA O.iilKSTES ,END SYMBOLS 
34 01610 006744 JSR ilMS.Ll ISET EXIST BIT 34 01!o53 0010414 JSR iilUBLIM ,PROTECTS SYMBOLS 
35 OUll 101001 MOV O.O.SKP 35 01&54 022411 LOA O.iilKLSTB :STRT LINKER TABLES 
36 01U2 063077 H_LT ,CMV GOOF III 36 01655 0210411 LOA l.iilKLETB ,END LINKER TABLES 

37 o 1!0 I! 000744 JMP IoISG32+1 37 o 1!o56 006411 JSR iilUBLIM ,PROTECTS LINKER TABLES 

3B 01614 020&&6 MG32S' LOA O.HIGHK 38 01657 002401 JMP iilXUBL3 ,RETURN 
39 01&15 024405 LOA I.MPF32 39 016&0 000000 XUBL31 0 
40 01&1& 030734 LOA 2.K37 40 016101 001004 KNMAXI USTNM 
41 01&17 133000 ADD 1.2 41 01&&2 001501 KUP32: UP32L 
42 01620 072002 OOB 2.2 'LOG z PHYS 42 016&3 001002 KSTSS: USTSS 
43 01&21 002730 JMP ilXMS32 :RETURN 43 016&4 001003 KSTES: USTES 
44 01&22 07&000 MPF321 76000 44 0110&5 001442 KLSTB: LSnB 

45 01&6& 001443 KLETB: LSETB 
46 01&&7 002530 UBLIM: CBLIM 



10047 N3MRT 10048 N3MRT 
01 ,TINIT-TEST INITIALIZE 01 ,LRANP-RANOOMLY SELECT A PROGRAM 
02 ,SEQUENCE THROUGH THE INITIALIZE ADDRESSES 02 ,SCAN WAITING FOR INTERRUPT SWITCHES FOR INTR ~ONE 
03 ,FOR EACH TEST LOADED ALONG WITH LINKER 03 ,ENTER ANY TEST COMPLETED INTA 
04 ,1 POINTER FOR EACH TESTS PARAMETERS 04 ,IF NONE ENTER RANDOM SELECT MODE 
05 ,IS IN ALL USED LOCATIONS ABOVE ZLOC 05 ,IF TEST SELECTED IS WAITING INTA SELECT ANOTHER 
0& 01&70 054434 TINIT: SrA 3.XTINI 0& ,GENERATE A 2ND NUMBER CHECK TO 
07 01&71 102400 SUB 0.0 07 ,SEE IF IT IS BETWEEN THE ENTRY LIMITS SPEC 
08 01&72 04~33 STA O.NPROG ,PROG TO INIT 08 ,IF SO ENTER PROGRAM IF NOT SELECT ANOTHER TEST 
09 01&73 02&5&5 LOA 1. iilLROGK 09 0172& 054531 LRANP: STA 3.LR.S3 
10 01&74 034431 LOA 3.NPROG 'NEXT PROG TO INIT 10 01727 102400 SUB 0.0 
11 01&75 1&&415 SUB. 3.1.SNR :SKP IS NOT DONE ALL 11 01730 03052& LOA 2.LR.Kl ,START OF TEST LINKS 
12 01&7& 00242& JMP iilXTINI ,EXIT ALL PROGS INITEO 12 01731 035000 LPRLI : LOA 3.0,2 ,GET TEST LINK 
13 01&77 020557 LOA O.LR.Kl 13 01732 175005 MOV 3.3.SNR ,SKP IS TEST EXISTS 
14 01700 117000 ADD 0.3 14 01733 000437 JMP LPRL2 ,NO ONE INTR DONE USE RAN 
IS 01701 031400 LOA 2.0.3 ,GET INIT ADRS 15 01734 025402 LOA 1.2,] ,GET INTR Sri 
1& 01702 020135 LOA O.PFAIS 1& 01735 044137 STA I.ALTBL ,SAVE FOR LATER 
17 01703 101024 MOn O.O.SZR ,SKP IF P/F RESTART 17 0173& 125005 MOV 100.SNR ,WAITING INT OR DISABLED? 
18 01704 000407 JMP TINIA ,NOT RESTART 18 01737 000430 JMP LPS1E ,NO TRY NEXT TEST 
19 01705 021002 LOA 0.2,2 ,GET WAITI SWITCH 19 01740 125103 MOVL ld.SNC ,SKP=WAIT BIT STILL ON 
20 0170& 101045 MOVO O.O.SNR ,SKP:MAYBE DELETED 20 01741 000435 JMP LPRGO ,ENTER THIS TEST 
21 01707 000404 JMP TINIA ,RESTART NOT DELETEO 21 01742 025777 LOA 1, -1,3 ,GET INTA ELAPSED TIMER 
22 01710 021377 LOA 0.-1.2 22 01743 125005 MOV 100.SNR ,SKP IF ACTIVE 
23 01711 101045 MOVO O.O.SNR ,SKP=PROG WAS SELECTED 23 01744 000423 JMP LPS1E 
24 01712 000410 JMP XTINI-2 24 01745 034142 LOA 3.RTTIM ,GET CUR RUN TIME 
25 01713 1024&0 TINIA: SUBC 0.0 25 0174& 1&&414 sua. 3d.SZR ,SKP=RUN TIME ERR 
2& 01714 041375 SrA 0.-],2 ,0 PASS K 2& 01747 000420 JMP LPS1E 
27 01715 04137& STA 0.-2,2 ,0 ERR CTR 27 01750 035000 LOA 3,0,2 
28 0171& 041002 STA 0.2.2 ,CLEAR WAIT INT SW 28 01751 040120 SfA O. CURPR 
29 01717 101003 MOV O.O.SNC ,SKP IF P/FAIL RESTART 2'1 01752 011777 ISZ -103 
30 01720 041377 STA 0.-1.2 ,CLRS INTA WAIT CTR 30 01753 011777 ISZ -1.3 
31 01721 007000 JSR iilO.2 ,AND INIT THIS TEST 31 01754 00&132 JSR iilLMESS ,TIME ELAPSED MESS. 
32 01722 010403 ISZ NPROG ,STEP TO NXT PROG 32 01755 002120 LP.TX 
33 01723 000750 JMP TINIT+3 ,AND 00 AGN 33 0175& 024120 LOA I.CURPR ,PRINT PROG. 
34 01724 000000 XTINI: 0 34 01757 00&071 JSR iilPZOCT 
35 01725 000000 NPROGI 0 35 017&0 024137 LOA I.ALTBL 
3& 3& 017&1 00&133 JSR iilLPOCT 

37 017&2 102400 SUB 0.0 
38 017&3 04014& STl O.TIMSW ,FORCE TIME TYPE 
3'1 017&4 010147 ISZ ERTOT 
40 017&5 000401 JMP .+1 
41 017&& 000741 JMP LRANP+l 
42 017&7 101400 LPSIE: INC 0.0 
43 01770 151400 INC 2.2 
44 01771 000740 JMP LPRLI ,TRY NEXT TEST 
45 ,NO TEST WAITING TO PROCESS INTERRUPT RANDOM SELECT 
4& 01772 00&077 LPRL2: JSR iilARANG 
47 01773 105000 MOV 0.1 
48 01774 0324&4 LOA 2.iilLROGK ,OIV RANI'PROGS 
4'1 01775 00&100 JSR iilAOIVI 
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01777 
02000 
02001 
02002 
02003 
02004 
02005 
02006 
02007 
02010 
02011 
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02013 
02014 
02015 
02016 

02017 
02020 
02021 
02022 
02023 
02024 
02025 
02026 
0i!027 
02030 
02031 
0i!032 
02033 
02034 
02035 
02036 
Ol037 
02040 
0i!041 
Ol042 
02043 
02044 
02045 
02046 
Ol047 
02050 
02051 
0i!052 
02053 
02054 
02055 
0i!056 
02057 
020100 
02061 
02062 

040120 
030457 
113000 
035000 
054140 
031DOI 
151005 
032454 
050141 
014141 
031402 
151132 
000760 
030142 
151600 
151500 
051777 

034060 
175004 
000411 
006077 
034140 
025403 
122433 
000744 
025404 
122032 
000741 
020120 
103020 
105120 
127120 
125110 
107000 
022422 
123000 
040137 
020136 
101005 
000407 
006077 
126520 
123700 
105120 
044115 
101300 
040116 
002402 
000156 
000000 
001456 
001004 
001442 

,SEE IF 
,BUT 00 
LPRGO: 

NEXT RAN. FITS 
NOT ENTER TEST 
STA O.CURPR 
LOA l.LR.KI 
ADD 0.2 
LOA 3.0.2 
STA 3.PSTRT 
LOA 2.1.2 
MOV 2.2.sNR 
LOA 2 •• LW.K9 
sTA i!.PENDA 
DSl PEND A 
LOA 2.2.3 
MOVZL. 2.2.slC 
JMP LPRL2 
LOA 2.RTTIM 
INCR 2.2 
INCL 2.2 
STA i!.-1.3 

,IF ACs3=1 DELETE ALL 
LOA 3.RNSEL 
MOV 3.3.slR 
JMP LPRGA 
JsR .UANG 
LOA 3.PSTRT 
LOA 1.3.3 
SUBZ" I.O.SNC 
JMP LPRL2 
LOA 1.4.3 
AOCl. 1.0.SlC 
JMP LPRL2 

LPRGA: LOA O.CURPR 
AOOl 0.0 
MOVlL O.t 
AOOZl 1.1 
MOVll 1.1 
ADD D.t 

LR.KI 
LR.s3 
LQOGK 
LW.K9 
XsYl8 

LOA O •• XSYlB 
AOD 1.0 
STA O. AL TBL 
LOA O.MPSWT 
MOV D.O.SNR 
JMP • +7 
JSR iilARANG 
SU8ll 1.1 
ANDS 1.0 
MOVll 0.1 
STA I.USRMP 
MOVS 0.0 
STA D.USRSE 
JMP iilLR.S3 

LlMAX 
o 

PROGK 
USTNM 
LsYT8 

8ETWEEN TEST ENTER lIMITS 
IF IT IS WAITING INTA 

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

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

,C=I IS WAITING INTR 
,SELECT OIFF PROG 

RANDOM SELECT DELAYS 
,SW SET? 

,DELETE oELAYS=1 
,GET NEW RAN~OM 

,GET PRG LWR LIMIT 

,GET HIGH LIMIT 

,PROGRAM. ,.2 
,.4 
,.16 
,.32 
,.34 
,+START OF SYS TABLES 

,USE MAP? 
,NoPEI 

,BIT 6=1 IS USER MAP 8 
,IF 8IT 15 = I 
,THEN ACO=IOOO =USER B 

I 
,ACO = OOOO~I=USER 8 FOR STATUS 

10050 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
i!5 
26 
i!7 
28 
29 
30 
31 
32 
33 
34 

0i!063 
02064 
02065 
02066 
0i!067 
02070 
02071 
02072 
0i!073 
02074 
02075 
02076 
02077 
02100 
02101 
0i!102 
02103 
0i!104 
02105 
02106 
0i!107 
02110 
02111 
0i!112 
02113 

0i!114 
02115 
02116 
02117 
02120 
0i!134 

054432 
060104 
030140 
021001 
040427 
024136 
125005 
0024i!4 
044237 
044240 
060277 
0i!0143 
101220 
101120 
030116 
143000 
024414 
100000 
10UOO 
106000 
065002 
102400 
0110232 
060177 
002403 

002401 
000000 
000000 
140000 
005215 
005215 

ILSTRP-START PROGRAM 
,ENTER TEST SELECTED AT ITS EXECUTION ENTRY POINT 
LSTRP: sTA 3.L.Ss3 

NIOs PRTV 
LOA 2.PSTRT 
LOA 0.1.2 
sTA O.LS.II 

,GET EXEC AORs 

LOA I.MPSWT 
MOV I.I.SNR 
JMP .Ls.II 
sTA I.RELLo 

,OON'T USE MAP IF MAPSWT=O 

STA I.RELHI 
INTOS 
LOA O.sTATS 
MOVlR 0.0 
MOVZL 0.0 
LOA i!.UsRsE 
ADD 2.0 
LOA I.LS.I2 
COM 0.0 

,GET STATUS 

,SHIFT OUT BIT 15 
,GET USER INFO 
,ADD INTO STATUS 
,GET ENABLE BITS 

WORD 

AND 0.1 
AOC 0.1 
OOA 1.2 
SUB 0.0 

,OR IN PGM+DCH ENABLE BITS 
,SET UP STATUS REG FOR MAP 

STA O.OCHER 
INTEN 
JMP .LS.II 

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

,CLQ OCH ERR 
, STALL 
,ENTER TEST 
PROG CALL 

CTR 

LS.I21 140000 ,PGM AND OCH MAP 
LP.TXI .TXTE (CI5~CI2~INTERRUPT WAIT ELAPSED 
CI5~CI2~PQOG. NO. ( 

ENABLE 



10051 N3MRT 10052 N3MRT 
01 ,RANGN-RANDOM • GENERATOR 01 ,RMSEL-RANDOM MAP SELECT 
02 ,SPIN .·S OUT IN A ~URRY FORGET . THE MATH 02 ,RANDOMLY SELECT A BIT IN A MAP 
03 02143 044430 RANGN: STl I.RN.Sl 03 ,CALL IS MADE: 
04 02144 050430 STA 2.RN.S2 04 JSR RMSEL 
05 02145 030431 LOA 2.RN.Kl ,7 FOR MASKING AT 8 05 TRYPTR ,POINTS AT MAP SIIE* 
0& 0214& 020431 LOA 0.RN.C2 ,CYCLIC CONSTANT 0& I MAPA DRS ,START OF MAP AORS 
07 02147 02442& LOA I.RN.Cl 07 ,IF A 1 BIT IS NOT FOUND IN THE MAP 
08 02150 133404 AND 1.2.SZR ,ROTAT C2 EVERY 8 08 ,AFTER A • OF RAN~OM TRYS = TO TRYPTR 
09 02151 000404 JMP RAN.l 09 ,A SEQUENTIAL SEARCH OF THE MAP IS MADE 
10 02152 101122 MOVIL O.O.SIC 10 ,IF NO 1 BIT EXISTS EXIT IS MADE TO CALL+3 
11 02153 101400 INC 0.0 11 ,OTHERWISE EXIT IS TO CALL+4 WITH ACO-BIT. 
12 02154 040423 STl 0.RN.C2 12 ,THIS ROUTINE IS USED BY ASCRA ESCRA AND AOMAP 
13 02155 024424 RAN.II LOA 1. RUBL 13 ,TO SELECT SCRATCH AND DATA CHANNEL ASSIGNMENTS 
14 0215& 133000 ADD 1.2 ,TO GET NXT SUM VAR 14 02224 054441 RMSELI STA 3. XRMSE 
15 02157 025000 LOA 1.0.2 15 02225 023400 LOA 0.i10.3 
1& 021&0 123000 ADD 1.0 1& 02221> 025401 LOA 1.1.3 
17 021&1 041000 STA 0.0.2 ,NEW SUM IN VAR 17 02227 040433 STA O.RM.Pl 
18 021&2 02441& LOA 1.RANNM ,LAST RAN. 18 02230 044433 STA 1.RM.P2 
19 021&3 123300 ADDS 1.0 19 02231 100000 COM 0.0 
20 0211>4 040124 STA O.RNACO 20 02232 040432 STA 0.RM.P3 
21 021115 040413 STA O.RANNM 21 02233 00&077 RM.L1 : JSR iARANG ,GET RANOOM 
22 021&& 024405 LOA I.RN.Sl 22 02234 03042& LOA 2.RM.Pl 
23 021&7 030405 LOA 2.RN.S2 23 02235 151400 INC 2.2 
24 02170 010405 ISI RN.Cl 24 0223& 105000 MOV 0.1 
25 02171 001400 JMP 0.3 25 02237 00&100 JSR iADIVI ,REM IN ACO=BIT SEL 
2& 02172 0011100 JMP 0.3 2& 02240 030423 LOA 2.RM.P2 
27 02173 000000 RN.StI 0 27 02241 001>425 JSR iICMPB ,SKIP IF BIT =1 
28 02174 000000 RN.S2: 0 28 02242 00&424 JSR i1ICMPB ,CHNG IT BK TO 0 SKP 
2'1 02175 000000 RN.CII 0 29 02243 000415 JMP RM.FN ,FOUND 1 EXIT 
30 0217& 000007 RN.K 11 7 30 02244 010420 ISZ RM.P3 
31 02177 12345& RN.C21 12345& 31 02245 0007&& JMP RM.Ll 
32 02200 000000 RANNMI 0 32 0224& 02041& RM.L2: LOA 0.RM.P3 ,GET NXT SEQ BIT 
33 02201' 002202 RTABLI RTABL+l 33 02247 00&417 JSR ilICMPB ,SKP IF =1 
34 02202 027247 027247 34 02250 00&41& JSR ilICMPB ,0 BIT AND SKIP 
35 02203 145&51 . 145&51 35 02251 000407 JMP RM.FN 
3& 02204 1&2724 1&2724 3& 02252 024410 LOA 1.RM.Pl 
37 02205 071352 071352 37 02253 010411 lSI RM.P3 
38 0220& 0345&5 0345&5 38 02254 101>404 SUB O.1.SZR ,SKP IF SRCHED WHOLE TBL 
39 02207 11&272 11&272 3'1 02255 000771 JMP RM.L2 
40 02210 047135 047135 40 02251> 034407 LOA 3.XRMSE 
41 02211 11 3523 113523 41 02257 001402 JMP 2.3 ,NO FIND EXIT 
42 02212 0511411 RANG31 STA 3.RN.S3 ,FILL ACO TO 2 WITH RAN .·S 42 022&0 010405 RM.FIIII lSI XRMSE 
43 02213 004730 JSR RANGN 43 022&1 000775 JMP RM.FN-2 
44 02214 111 000 MOV 0.2 44 022&2 000000 RM.Pl: 0 
45 02215 00472& JSR RANGN 45 0221>3 000000 RM.P21 0 
4& 0221& 105000 MOV 0.1 4& 022&4 000000 RM.P31 0 
47 02217 0011724 JSR RANGN 47 022&5 000000 XRMSE: 0 
48 02220 044125 STA I.RNACI 48 022&& 002575 ICMPe: CMAPB 
49 02221 05012& STA 2.RNAC2 
50 02222 002401 JMP iRN.S3 
51 02223 000000 RN.S3I 0 



10053 N3MRT 10054 N3MRT 01 ,OIVIO-OIVIOE AC 1 BY AC2 01 02 ,LEAVE ~ITH REM IN ACO 02 ,CHANGE STACK POSITIONS IN MEMORY 03 022&7 102400 OIVIO: SUB 0.0 03 02304 054452 CHSTK: STA 3.CHSAV 04 02270 054412 SU 3.DtoS3 04 02305 00&077 JSR iilARANG 05 02271 034412 LOA 3.DI.KI 05 0230& 101203 MOVR O.O.SNC :BITS 14115=00 0& 02272 125120 MOVlL to! 0& 02307 101202 MOVR O.O.SlC :THEN CHANGE STACK 07 02273 101100 OI.LII MOVL 0.0 07 02310 000454 JMP SPLAY ,PLAY WITH STACK 08 02274 142412 SUB# 2.0.SlC 08 ,CHECK TO SEE IF STACK OK BEFORE CHANGE 09 02275 142400 SUB 2.0 09 02311 071201 MFSP 2 10 0227& 125100 MOVL 1.1 10 02312 024445 LOA I. STAOR 
11 02277 175404 INC 3.3.8lR 11 02313 050445 STA 2.NWSTK 12 02300 000773 JMP OI.LI 12 02314 1321114 SUB. 1.2.SlR ,SKP=STACK OK 13 02301 002401 JMP iilOI.83 13 02315 004537 JSR SKERR ,STACK IS FUNNY 14 02302 000000 DI.S3: 0 14 0231& 151300 MOVS 2.2 15 02303 1777&0 OI.Kll -1&. IS 02317 151225 MOVlR 2.2.SNR :SKP IF STK NOT AT 400 

1& 02320 000/121 JMP CHPAG :MOVE IT ELSEWHERE 
17 , STACK IS NOT AT 400 RELEASE IK PAGE 
18 'AFTER RESTORING STACK TO AORS 400 
19 02321 034441 LOA 3.CHSKI :400 
20 02322 0511435 STA 3. SUOR 
21 02323 0&0277 INTOS 
22 023211 075001 MTSP 3 
23 02115 0100177 INTEN 
24 0232& 074001 MTFP 3 
25 02327 030414 LOA 2.CHPAG+2 :AVALM 
210 02330 020431 LOA O.STKPG ,PHYS PAG/II 
27 02331 101005 MOV O.O.SNR :SHO NOT BE PAGO 
28 02332 004522 JSR SKERR :STACK IS IN ERROR 
29 02333 00&430 JSR iilCHSKI+I ,CMAPB MAKE IK AVAL 
30 02334 102401 SUB O.O.SKP I:BIT HAD TO GO 0 Tal 
31 02335 004517 JSR SKERR ITHIS CAN'T HAPPEN 
32 0233& 040423 STl O.STKPG 
33 02337 002417 JMP iilCHSAV 
34 
35 
3& 02340 000037 STKLM: 37 : LIMIT STACK TO 32K 
37 ,RANDOMLY SELECT IK OF CORE TO MOV THE STACK INTO 
38 02341 004&&3 CHPAG: JSR RMSEL ISELECTS IK CORE 
39 02342 002340 STKLM : WITHIN LIMIT 
40 02343 027171 AVALM :OF AVAL CORE 
41 02344 002412 JMP iilCHSAV INaNE AVAL TO USE 
42 02345 040414 STA O.STKPG :SAVE PHYS PAGE 
43 0234& 101300 MOVS 0.0 
44 02347 103120 AOOlL 0.0 
45 02350 040407 SU O.STAOR 
4& 02351 0&0277 INTDS 
47 02352 0&0001 MTFP 0 
48 02353 0&0177 INTEN 
49 023511 0&1001 MTSP 0 
50 02355 002401 JMP iilCHSlV 



10055 N3MRT 10056 N3MRT 
01 01 
02 02356 000000 CHSAV 0 02 ,STACK IS IN ERROR SOMEHOW 
03 02357 000000 SHOR 0 03 ,MAKE ERROR TYPEOUT 
04 02360 000000 NWSTK 0 04 02452 004715, POC? 
05 02361 000000 STKPG 0 05 02453 004666 MES? 
06 02362 000400 CHSK 1 400 06 02454 054020 SKERR: STA 3.20 
07 02363 002575 CMAPB 07 02455 006776 JSR iilSKERR-l 
08 08 02456 002504 STKTX 
09 'DO SOME FUNNY THINGS WITH STACK TO 09 02457 024020 LOA 1.20 ,AORS ERR DETECTED 

10 ,TRY TO GOOF IT UP 10 02460 006772 JSR OlSKERR-2 
11 02364 071201 SPLAY: MFSP 2 11 02461 02467& LOA I. STAOR ,WHERE STACK SHO 8E 

12 02365 126000 AOC 1.1 I-I 12 02462 006770 JSR OlSKERR-2 
13 02366 133000 ADD 1.2 13 02463 024675 LOA I.NWSTK 
14 02367 044411 STA I.SHIN-I ISTK INTA FLG 14 02464 006766 JSR OlSKERR-2 IIOHERE IT'S AT 

15 02370 060277 INTDS 15 IRESTORE STACK TO 400 
16 02371 011001 MTSP 2 ,RELOAD STACK POINTER 16 02465 034675 LOA 3.CHSKI 
17 02372 061401 PSH 0 17 02466 060277 INTOS 
18 02373 025001 LOA 1.1.2 18 02467 075001 MTSP 3 
19 02314 060177 INTEN 19 02470 074001 MTFP 3 
20 02315 1224111 SUB. 1.0.SIR I (ACO) GET THERE OK 20 02471 060171 II'HEN 
21 02376 004456 JSR SKERR INOI PSH ERROR 21 02472 054665 STA 3.STAOR 
22 02371 002751 JMP OlCHSAV 22 02473 020666 LOA O.STKPG ,MAKE lK AVAL 

23 23 02474 101005 MOV O.O.SNR IIF NOT PAGE 0 

24 ,STACK OVERFLOW ROUTINE 24 02475 002661 JMP OlCHSAV 

25 02400 000000 0 25 0247& 030&45 LOA 2.CHPAG+2 

2& 02401 040421 STKIN: STA O. STSVO 26 02471 006&&4 JSR OlCHSKI+l 

27 02402 044427 STA I.STSVI 27 02500 102401 SUB O.O.SKP ,IT'S RELEASED 

28 02403 050427 STA 2.STSV2 28 02501 00077& JMP .-2 
29 02404 054427 STA 3.STSV3 29 02502 040&57 STA O. STKPG 

30 02405 101200 MOVR 0.0 30 02503 002653 JMP OlCHSAV 
31 02406 040426 STA O. STSVC 31 02504 005215 STKnl • UTE IcI5.cI2.STACK ERRORcI5.cI2. 

32 02401 010771 lSI STKIN-I 32 02513 142412 ERROROl EXPECTED ACTUALcI5.cI2.1 

33 024Hl 000402 JMP .+2 
34 02411 000406 JMP .+& 
35 02412 006441 JSR OlSKERR-1 IPRINT ERR MESS. 
3& 02413 002435 STKTZ 
37 02414 024000 LOA 1.0 
38 02415 006435 JSR OlSKERR-2 
H 02416 006411 JSR GlST.K6 'WAIT FOR OPERATOR INPUT 
40 02417 034414 LOA 3.STSV3 
41 02420 030412 LOA 2.STSV2 
42 02421 024410 LOA I.STSVI 
43 02422 020412 LOA O.STSVC 
44 0242~ 101100 MOVL 0.0 
45 02424 020404 LOA O.STSVO 
46 02425 060177 INTEN 
47 0242& 002000 JMP ilO IRETURN 
48 
49 02427 004033 ST.K6: KEY61<i 
50 02430 000000 STSVOI 0 
51 02431 000000 STSVI: 0 
52 02432 000000 STSV2: 0 
53 02433 000000 STSV3: 0 
54 02434 000000 STSVC: 0 
55 02435 005215 STKTZ: .TXTE ICI5.cI2.STACK OVERFLOW ERROR Oll 
56 000000 .NOLOC 0 



10057 NJMRT 
01 10056 N3MRT 

01 .GETPA-GET A PHYSICAL ASSIGNMENT 02 .CBLIM-CLEAR AVAILABLE BITS BETWEEN LIMITS 02 ,ACO=ALLOCATION TABLE POSITION 03 .ACO=LO"EST AORS ACI=HIGHEST AORESS 03 ,RETURN WITH ACI=PHYSICAL PAGE ASSIGNMENT 04 ,SINCE SOME USED AREAS MAY OVERLAP IN PAGES 04 .SKIP EXIT IF THE ALLOC ASSIGN ISN'T ACCESS PROTECTED 05 ,OCCASIONALLY 2 PASSES THROUGH CMAPB WILL BE REQ 05 ITHE INTEGRETY OF ACO IS PRESERvED 0& 02530 05442& CBLlM. STA 3.XCBLM 0& 025&4 040410 GETPA: STl O.GPA.O 07 02531 101300 MOVS 0.0 ,POS IK 07 025&5 030137 LOA 2.ALTBL :AORS OF ALLOCATION TABLE 06 02532 125300 MOVS 1.1 ,FIELD BITS 06 025&& 113000 ADD 0.2 ,+ WORD POSITION IN TARLE 09 02533 101220 HOVZR 0.0 ,FOR AORS LIMITS 09 025&7 025002 LOA 1.2.2 :2 PAST CTR AND OCH CONTR. 10 02534 101220 MOVZR 0.0 ,IN AC 0 AND I 10 02570 124014 COM. I.I.SIR ,ACCESS PROTECTED? 11 02535 125220 MOVIR 1.1 11 02571 175400 INC 3.3 ,SKP EXIT PAGE ASSIGNED 12 0253& 125220 MOVIR 1.1 12 02572 020402 LOA O.GPA.O 13 02537 030424 LOA 2.K37C 13 02573 001400 JMP 0.3 14 02540 143400 AND 2.0 14 02574 000000 GPA.O: 0 15 02541 147400 AND 2.1 15 1& 02542 040417 STA O.CBLWR ,LWST IK FLO 1& IC~APB-COMPLIMENT MAP BIT 17 02543 044417 STA I.CBUPR ,HGHST IK FLO 17 :COMPLI~ENT THE STATE OFAMEMORY MAP BIT 18 02544 020415 LOA O.CBLWR ,LWR INCS TO=UPR 18 ,THE START AORS OF THE MAP IS INAC2 19 02545 030413 LOA 2.KAVLM : AVAILABLE MAP 19 IACO CONTAINS UP TO 7 BITS OF AOORESSWITH 20 0254& 00&411 JSR iilXCMPB ,COM BIT IN AVAIL MAP 20 ,BITS 12TOI5=* BITS TO SHIFT LEFT 21 02547 000777 JMP .-1 ,WENT 0-1 MAKE IT 1-0 21 :BITS 9TOII=WORO POSITION IN MAP 22 02550 020411 LOA O.CBLWR ,ACO=LST CLREO 22 ,THOSE 7 BITS ARE THE PHYSICL PG * OF A IK OF MEM 23 02551 010410 ISZ CBLWR :+1 LWR IN CASE NOT DONE 2.3 ,SK IP ON EXIT IF THE BIT IS GOING 1-0 24 02552 024410 LOA I. CBUPR 24 02575 04043& CMAPB: STl O.CM.SO 25 02553 10&404 SUB O.I.SZR ,SKP IS ALL REQ UNAVA ILABLE 25 0257& 04443& STl I.CM.SI 2& 02554 000770 JMP .-10 2& 02577 05043& STl 2.CM.S2 27 02555 002401 JMP iilXCBl.M 27 02&00 105220 MOVIR 0.1 ,POSITION WORD. IN ACI 2B 0255& 000000 XCBLM 0 26 02&01 125220 MOVIR 1.1 29 02557 002575 XCMPB CMAPB 29 02&02 125220 MOVZR 1.1 30 025&0 027171 KAVLM AVALH 30 02&03 125220 MOVIR 1.1 31 02561 000000 CBLWR 0 31 02&04 133000 ADO 1.2 ,AC2=TABLE (MAPI AORESS 32 025&2 000000 CBUPR 0 32 02&05 024431 LOA I.KI7 33 025&3 000037 K37C: 37 33 02&06 107400 AND 0.1 :AC1=#PLACE5 TO SHIFT 
34 02607 124000 COM 1.1 
35 02&10 044422 STA I.CCTR :FOR COUNTING SHIFTS 
3& 02611 126420 SUBZ 1.1 :AC1=0 C=1 
37 02612 125100 MOVL I.! :POSIT BIT 
38 02613 010417 ISZ CCTR 
39 02614 000776 JMP .-2 
40 02615 021000 LOA 0.0.2 ,GET MAP WORD 
41 02&16 050414 STA 2.CCTR :SV AORS 
42 02&17 131000 MOV 1.2 :FOR BIT XOR 
43 02&20 113525 ANOZL O.2,SNR :NOT 0 IN RESULT 
44 02&21 151002 MOV 2.2.SIC lOR IN CARRY BIT 
45 02&22 175400 INC 3.3 :IS SKIP WHEN EXIT 
4& 02&23 107000 ADD O. I :FORM REST OF 
47 02&24 14&400 SUB 2.1 :BIT XOR 
48 02&25 04&405 STA 1. iilCCTR :PUT NEW WORD BACK 
49 02&26 020405 LOA O.CM.SO 
50 02&27 024405 LOA I.CM.SI 
51 02&30 030405 LOA 2.CM.S2 
52 02&31 001400 JMP 0.3 
53 02&32 000000 CCTR: 0 
54 02&33 000000 CM.SO 0 
55 02&34 00.0000 CM.SI 0 
5& 02&35 000000 CM.S2 0 
57 02&3& 000017 KI7: 17 



!005Q N3MRT !OO&O N3MRT 
01 ICOISP-LINKER CALL DISPATCH ROUTINE 01 ,ILLEGAL SUPERVISOR CALL TYPEOUT 
02 ,OIRECTS MEM ALLOCATION AND OTHER CALLS 02 02&37 00&132 ICALLI JSR iilLMESS 
03 ITO THE CORRECT HANDLER FOR PROCESSING 03 02&40 002&&5 ICALT ,TEXT 
04 ICALLS ARE MADE AS FOLLOWS' 04 02&41 02457& LOA I.CO.LA 
05 LCALL CALLN IZPAGE LOCS =CALL AORS 05 02&42 00&133 JsR iilLPOCT 
0& ERROR RETURN 0& 02&43 0205&& LOA O.CO.sO 
07 , NORMAL RETURN 07 02&44 0245&& LOA I.CO.SI 
08 ICALLN WILL SE = TO ONE OF THE FOLLOWING 08 02&45 0305&& LOA 2.CO.S2 
OQ IASCRA ASSIGN A SCRATCH AREA OQ 02&4& 00&102 JSR iilERROI ITYPE PR# AC's ETC 
10 IESCRA EXPAND SCRATCH AREA 10 02647 000401 JMP .+1 
11 IRSCRA RELEASE SCRATCH AREA 11 02&50 0205&11 LOA 0.CO.S3 
12 IMSCRA MOVE TEST TO SCRATCH 12 02651 024570 LOA I.CO.PP 
13 IGSCRA GO TO SCRATCH FOR EXECUTION 13 02652 0305&4 LOA 2.CO.IN ,INSTRUCTION CAUSING TRAP 
14 ISSCU SHUFFLE SCRATCH AREA ASSIGNED 14 02653 00&103 JSR iilERROC 
15 ,RETRN RETURN FROM TEST EXECUTION 15 02654 000401 JMP .+1 
16 ,ARlJIIG RANDOM , GENERATION 16 02655 030140 LOA 2.PSTRT 
17 IRNOMP RANDOM SEL OCH MAP AlB 17 02&5& 03500& LOA 3.&.2 
18 ,AOMAP ASSIGN OCM MAP 18 02&57 175120 MOVZL 3.3 
Iq IEOMAP EXPAND OCM MAP IQ 026&0 0240&2 LOA I.USESI'! 
20 IRDMAP RELEASE OCH FROM MAP 20 02&61 125004 MOV I.I.SIR ,USE ICALX RETURN IF USESW NOT 0 

21 026&2 0001120 JMP ICALX 
22 026&3 002401 JMP iiI.+1 
23 02&&4 006033 IOV.E 
24 02&65 005215 ICALH .TUE (CI5.cI2. 
25 02&&& 144411 ILLEGAL SUPER CALL AT ( 
2& 
27 
28 , 
2q IICALX- TRAP RETURN IF ILLEGAL CALL BECAUSE OF USESW 
30 I 
31 02702 175220 ICALX: MOVZR 3.3 IACO-I-2 • MAP REG ISTERS 
32 0270] 054402 STA 3.ICLX.3 
33 02704 002401 JMP iilICLX.] 
34 02705 000000 ICLX.3: 0 



100&1 H3MRT 
01 
02 0270& 040523 
03 02707 044523 
04 0271 0 050523 
05 02711 054523 
0& 02712 02013& 
07 02713 101004 
08 02714 000403 
09 02715 03404& 
10 0271& 000440 
11 02717 0&0277 
12 02720 030231 
13 -02721 151005 
14 02722 000414 
15 02723 0&3402 
1& 02724 000403 
17 02725 010232 
18 0272& 000401 
1'1 02727 071402 
20 02730 151133 
21 02731 000404 
22 02732 075403 
23 02733 054233 
24 02734 050234 
25 02735 0&0202 
2& 0273& 0&01102 
27 02737 040143 
28 OU40 lZ&&20 
29 02741 125220 
30 02742 101232 
31 02743 024501 
32 02744 0&5002 
33 02745 151133 
34 0274& 000405 
35 02747 02447& 
3& 02750 133415 
37 02751 00223& 
38 02752 002235 
39 02753 03404& 
40 02754 0&0177 
41 02755 0&0302 
42 0275& 021400 
43 02757 0544&0 
44 027&0 04045& 
45 027&1 030454 
4& 027&2 150000 
47 027&3 157400 
48 027&4 054454 
4'1 027&5 02413& 
50 027&& 125005 
51 027&7 000407 
52 02770 024115 
53 02771 137000 
54 02772 075003 
55 02773 074403 
5& 02774 150220 
57 02775 157400 
58 0277& 054443 
5'1 
&0 02777 030443 

:SYSTEM CALL DISPATCH ROUTINE 
CDISP: STA O.CD.SO 

SrA I.CD.Sl 
STA 2.CD.S2 
SlA 3.CD.S3 
LDA O.MPSWT 
MOV O.O.SZR 
JMP .+3 
LDA 3.TPLOC 
JMP COGLC 
INTOS 
LDA 2.PRTCK 
MOV 2.2.SNR 
JMP COIST 
SKPBN 2 
JMP .+3 
ISZ OCHER 
JMP .+1 

ISKIP IS DON'T USE MAP 

IPC OF TRAPPED INSTRUCTION 
IMAP WASN~T USED 

IPROECTION OPTION EXIST? 
ISKP"EXIST 
INO PROTECT OPTION 
I ANY DCH ERlIS? 
INOT YET 
IAT LEAST ONE HAS OCCUREO 

DIB 2.2 ICHEC« FOR A VIOL. 
MOVZL. 2.2.SHC ISKIP IS A VIOLATION 
JMP .+4 
DIB 3.3 
SU 3.VLPCA 
SrA 2.VlDTA 
NIOC 2 

CDUT: DIA 0.2 
SrA O.STATS 
SUBZR 1.1 

IGET VIOL. PC REG. 
lSAVE IT 
ISAVE VIOL. DATA 
IClR ANY VIOLATIONS 
IGET STATUS 
ISAVE IT 

MOVZR 1.1 IFORM DCH ENABLE BIT USER A 
MOVZR. O.O.SZC ISKP IF USER A 
LOA I.CD.40 
DOA 1.2 IWRITE STATUS WORD 
MOVZL' 2.2.SNC ISKIP IS VIOL 
JMP .+5 
lOA I.CD.44 
AND* 1.2.SNR 
JMP iIDWCK 
JMP iillIOVL 
LOA 3.TPLOC 
INTEN 
NIOP 2 

CDGLC: LOA 0.0.3 
STA 3. CD. LA 
STA O.CD.IN 
LDA 2.K17H 
COM 2.2 
AND 2.3 
STA 3.CD.lP 
LOA I. MPSWT 
MOV 1.I.SNR 
JMP • +7 
LOA I.USRMP 
AOD 1.3 
DOA 3.3 
DIA 3.3 
COMZR 2.2 
AND 2.3 
STA l.CD.PP 

INOW DETERMINE IF IT IS 
LOA 2.CAlLS 

IMASK TO USE 
ISKIP IS A 1/0 OR VALIDITY VIOL. 
IHUST BE A WRITEIOEFER VIOL. 
IWAS AN 1/0 OR VALIDITY VIOL. 
IGET TRAP PC 

:SINGlE CYCLE CHD 
IGET CAll 
ISV lGICL ADRS 
,SAVE INSTRUCTION CAUSING TRAP 

ISAVE lOG PAGE 

:OK TO USE MAP? 
:NOPEI 

,SELECT PAGE 
IREAD MAP ENTRY TO GET PHYS PG • 

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

00&2 N3MRT 
01 03000 142433 
02 03001 000&3& 
03 03002 024441 
04 03003 122032 
05 03004 0001133 
0& 03005 142&40 
07 0300& ·115220 
08 03001 175220 
09 03010 175220 
10 03011 0201120 
11 03012 024420 
12 03013 030420 
13 030111 0074&11 
:14 03015 101011 
IS 0301& 0101121 
U 03017 010420 
17 03020 031113& 
18 03021 17,.5Q05 
19 03022 000'403 
20 03023 03"41113 
i!l 030211 0110277 
22 03025 075002 
23 0302& 03440& 
24 03027 0110177 
25 03030 002407 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 

03031 
03032 
03033 
030311 
03035 
0303& 
03037 
03040 
030111 

000000 
000000 
000000 
000000 
001777 
000000 
000000 
000000 
000000 

37 03042 100010 

030113 100&10 

CD.EXI 

I ABOVE 
CD.SO: 
CD.Sl: 
CD.S2: 
CD.531 
K17771 
CD. IN: 
CD.lA: 
CO.lP: 
Co.PP: 
CAllS: 

CALLE: 38 
39 
40 
III 

0301111 040040 CD.IIO: 
030115 000044 CD.44: 

SUBZ' 2.0.SNC IHUST BE=. 
JHP ICAlL ,ILLEGAL CALL? 
LOA I.CAlLE ,lAST VALID CALL 
ADCl' 1.0.SlC ,MUST BE =c 
JHP ICALL 
SUBOR 2.0 
MOVlR 0.3 
HOVlR 3.3 
HOVZR 3.3 
LOA O.CO.SO 
LOA I.CD.Sl 
LOA 2.CO.S2 

!INVALID CAll? 
,CREATE CALL ADRS 
,MOV 4 R 

,CAC31=CAlLI 

JSR iilASCRA.3 ICALL JSR 
HOV. O.O.SKP ,ERROR RET 
ISl CD.LA ,~ORHAL +1 RETURN 
ISZ CO.lA ,TO GET PAST JSR 
LOA 3.HPSWT 
HOV 3.3.S~1I 
JHP .+3 
lOA 3. STArs 
INTDS 
DOA 3.2 
LOA 3.C!).S3 
INTEN 
JHP iCD.lA 

,RESTORE HAP STATUS 

JHP RETURNS TO USER 
o 
o 
o 
o 
1777 
o 

o 
o 
o 

lCAlL ASCRA 
ASCRA-ASCRA*IB11+1000IO 
LCAll ROMAP 
RDHAP-ASCRA*IBII+100010 
40040 
44 



100113 N3MRT 100114 N3MRT 
01 ,ENTPA-ENTER PHYSICAL ASSIGNMENT 01 ,LDMAP-LDAD MAP OPTION FOR FIRST LEVEL TEST 
02 ,THE PHYSICAL PAGE * IN ACO IS ENTERED INTO 02 ,ADJUST THE CONTENTS OF SCRLO AND SCRHI 
03 ,THE MEMORY ALLOCATION TA8LE ASSOCIATED WITH 03 ,PROTECT ALL PAGES NOT REQ 8Y TEST 
04 ,THE TEST THAT IS CURRENTLY ACTIVE 04 LOMAP: 
05 030411 0211137 ENTPA: LOA l.iilALTBL :GET # ENTRIES 05 03054 0112401 SAVE 
Oil 03047 030137 LOA 2.ALTBL 'ADDRS OF TBL Oil 03055 102400 SUB 0.0 
07 03050 133000 ADD 1.2 ,+WOAD # 07 030511 040152 STA O.SCRLO 
08 03051 0410-02 STA 0,2,2 ,PLACE ENTRY IN TABLE 08 03057 040153 STA O.SCRHI 
0'1 03052 012137 lSI iilALTBL :+1# OF ENTAIES 0'1 030110 0241311 LOA I.MPSWT ,=0 IS MAP OPT. NOT EXIST 
10 03053 001400 JMP 0.3 10 0301l! 125005 MOV I.I.SNA 

11 030&2 000477 JMP LM.NM ,MAP OPT NONEXlS 
12 030&3 020115 LOA O.USAMP ,ADD USER 
13 030&4 0&2002 DaB 0.2 ,MAP PAGE 0 TO ITSELF 
14 030&5 102400 SUB 0.0 
IS 030&& 101400 LM.L1 : INC 0.0 
1& 030&7 0244&5 LOA I.LM.Kl ILOAD PAGES 1-37 
17 03070 111300 MOVS 0.2 
18 03071 153120 ADDIL 2.2 
1'1 03072 034115 LOA 3.USRMP 
20 03073 173000 ADD 3.2 
21 03074 133000 ADD 1.2 IADD IN 777 
22 03075 072002 DOB 2.2 ,VALIDITY PROTECT THIS PAGE 
23 0307& 030457 LOA 2.LM.37 
24 03077 112414 SUB# 0.2.SIR ,DONE? 
25 03100 0007&& JMP LM.L1 
2& ,ALL PAGES BUT LOG OeIT .'SOl ACCESS PROTECTED 
27 ,MAP TEST PROGRAM TO ITSELF-MUST BE LESS THAN IK 
28 03101 024140 LOA I.PSTRT ,START ADRS OF PADG 
2'1 03102 121300 LM.L2: MDVS 1.0 
30 03103 101220 MOVIR 0.0 ,IK FIELD TO 
31 03104 101220 MDVIR 0.0 ,LOWER 5 BITS 
32 03105 024450 LOA I.LM.37 
33 0310& 123400 AND 1.0 
34 03107 105300 MOVS 0.1 
35 03110 127120 ADDIL 1.1 
3& 03111 107000 ADD 0.1 
37 03112 030115 LDA 2.USRMP IGH USER INFO 
38 03113 147000 AIlD 2.1 ,PUT IN MAP ENTRY WORD 
3'1 03114 0&&002 DOB 1.2 :LOG~PHYS 
40 .ENDC 
-41 03115 105700 INCS 0.1 
42 0311& 127120 AODIL 1.1 
43 03117 030141 LOA 2.PENDA ,LAST USED BY TEST 
44 03120 132432 SUBZ# 1.2.SIC ,C.O IS MAPPED LAST ALROY 
45 0312! 0007101 JMP LM.L2 
4& :ENTER NEXT SEQUENCE WITH ACO=HIGHEST PAGE USED FOR TEST 



100&5 N314RT 100&& N314RT 
01 :IF TEST HAS SCRATCH AREA ASSIGNED MAP AS MUCH AS POSSIBLE 01 fMAP OPTION DOES NOT EXIST 
02 :STARTING AT THE FIRST IK ABOVE.PROGRAM STORAGE 02 :SIMPLY SET LIMITS TO SCRATCH AREA ASSIGNED 
03 03122 02&137 lOA l.ilAlTBl f* IK FIELDS ASSIGNED 03 03161 00&77& lM.NMf JSR illGTPA :SKP=ACI PH'S PAGE. 
04 03123 125005 MOV I.I.SNR 04 031&2 000771 JMP lM.DN :EXIT NO SCRATCH 
05 03124 000427 JMP lM.DN fNO SCRATCH EXIT 05 031&3 125300 MOVS 1.1 
0& 03125 101400 INC 0.0 0& 031&4 127120 ADOll 1.1 
07 0312& 105300 MOVS 0.1 07 031&5 044152 SU I.SCRlO flOW=FIRST PH'S IK 
08 03127 127120 AODll I. I 08 031&& 00&771 lM.l4: JSR illGTPA fSKP=ACI=PH,S PG. 
09 03130 044152 SU I.SCRlO fSTART OF ACCESSA8lE SCRAT 09 031&7 0007&4 JMP lM.DN :EXIT SCRHI ADJUSTED 
10 03131 040425 STA O.lM.TM 10 03170 125300 MOVS 1.1 
11 03132 102400 SUB 0.0 11 03171 127120 AODZL 1.1 fPG. POSITIONEO TO PHYS 
12 03133 00&424 lM.L3: JSR ilLGTPA fNEXT PHYS PAGE ASSIGNED 12 03172 0307&& LOA 2.LM.K2 
13 03134 000417 JMP lM.DN fDONE ALL EXIT 13 03173 133000 ADD 1.2 
14 03135 030421 lOA 2.LM.TM fAC2=lOGICAL PG •• 14 03174 050153 SU 2.SCRHI fNO TEST CAN HAVE 32K IF 
15 03136 151300 MOVS 2.2 15 03175 101400 INC 0.0 
1& 03137 153120 ADDZL 2.2 16 0317& 000770 JMP lM.l4 fMAP OPTION NONEXIST 
17 03140 147000 ADD 2.1 
18 03141 034115 LOA 3.USRMP 
19 03142 1&7000 ADD 3.1 
20 03143 0&&002 008 1.2 flOG= PHYS 
21 03144 024414 LOA l.lM.K2 fK2=1777 
22 03145 133000 ADD 1.2 
23 03111& 050153 STl 2.SCRHI fNEW HI SCRATCH lIMIT 
24 03147 101400 INC 0.0 f+1 ALlOC TBL POS 
25 03150 01040& ISZ lM.TM f+l lOGICAL PAGE 
2& 03151 151523 INCZl 2.2.SNC fC=1 IF HI IS 77777C32K 1 
27 03152 0007&1 JMP lM.l3 
28 fMAP OPTION IS SET UP FOR A FIRST lEVEL TEST 
29 lM.DN: 
30 03153 0&2&01 RTRN 
31 03154 000777 LM.Kl 777 
32 03155 000037 lM.37 37 
33 0315& 000000 lM.TM 0 
311 03157 0025&4 lGTPA GETPA 
35 031&0 001777 LM.K2 1777 



100&7 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
lq 
20 
21 

03177 
03200 
03201 
03202 
03203 
03204 
03205 
0320& 
03207 
03210 
03211 
03212 
03213 
03214 
03215 

0&2401 
054414 
022137 
101004 
000407 
00&411 
001502 
027171 
000403 
004&36 
012403 
004&42 
0&2&01 
000000 
002224 

,ASSCR-ASIGN A SCRATCH AREA 
,RANDOMLY OR SEQUENTIALLY IF NECESSARY 
,ASSIGN lK SCRATCH TO TEST SKIP ON EXIT 
,NO SKIP IF MEMORY ALREADY ASSIGNEO 
,OR NO SCRATCH AREA AVAILABLE TO ASSIGN 
ASSCR: 

SAVE 
STA 
LOA 
MOV 
JMP 

3.AS.S3 
O.iilALTBL 
O.O.SZR ,NOT=O 

,GET #IK'S ASSIGNEO 
INVALiD 

AS.Gl: JSR 
AS.XT 
iilMSEL 

HIGHK 
AVALM 
JMP AS.XT 
JSR ENTPA 
ISZ iilAS.S3 

AS.XT: JSR LOMAP 
RTRN 

AS.S3: 0 
MSEL: RMSEL 

,SELECT A PAGE 
,MAX # lK PAGES 
,AVAILABLE MAP 
,NO CORE AVAILABLE 
,ACO=PHYS PAGE# ENTER IT 

,LOAD MAP OPT. SET SCRLO+HI 

10068 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
2q 

0321& 
03217 
03220 
03221 
03222 
03223 
03224 
03225 

0322& 
03227 
03230 
03231 
03232 
03233 
03234 
03235 
0323& 
03237 
03240 
03241 
03242 

0&2401 
054775 
022137 
101005 
000770 
02413& 
125004 
000757 

100400 
100000 
00&43& 
0&3077 
121400 
030753 
00&40& 
101001 
000752 
00&403 
0&3077 
000751 
002575 

,EXSCR-EXPAND SCRATCH AREA ASSIGNED 
,IF MAPPING OPTION EXISTS RANDOM SELECT 
,NO MAPPING OPT. TRY NEXT SEQUENTIAL 
,RETURN IS TO CALL +1 NO SCRATCH ASSIGNEO 
,RETURN CALL +2 IF SCRATCH WAS EXPANDED 
EXSCR: 

SAVE 
STA 3.AS.S3 
LOA O.iilALTBL ,# lK'S ASSIGNED 
MOV O.O.SNR 
JMP AS.XT ,CANT EXPANO 0 ASSIGNED 
LOA I.MPSWT ,=0 IS NO MAP OPT. 
MOV 1.I.SZR ,SKP ON NO MAPPING 
JMP AS.Gl ,USE RANDOM SELECT 

'MAPPING OPTION DOES NOT EXIST ASSIGN NEXT SEQ lK 
,UNLESS IT IS ALREADY BEING USED 

NEG 0.0 
COM 0.0 ,CALC ALLOC TBLE POS' 

,EXTRACT PHYS PGE • 
,'=-1 CAN'T HAPPEN 

JSR iillGTPA 
HALT 
INC 
LOA 
JSR 
MOV 
JMP 
JSR 
HALT 
JMP 

EX.I1' CMAPB 

1.0 ,ACO=NXT PHYS PAGE 
2.AS.Gl+2 ,AORS OF AVAILABLE TBL 
@EX.Il ,CMAPB SKPS IF AVAILABLE 
O.O.SKP 
AS.XT-2 ,IK AVAILABLE ENTER AND REMAP 
iilEX.Il ,CMAPB HAS TO SKP 

AS.XT ,EXIT NO EXPANSION 



100&9 N3MRT 
10070 N3MRT 01 ,RLSCR-RELEASE SCRATCH AREA 01 ,GOSCR - GO TO SCRATCH 02 'REMOVE I IK SCRATCH FROM MEM ALLOCATION 02 ,ENTERED WITH ACO=LOGICAL PAGE TO 03 ,EKIT IS TO CALL +1 ALL SCRATCH RELEASED 03 ,REMAP SCRATCH TO ACI=ERROR RET 04 ,EXIT TO CALL +2 IF STILL SCRATCH LEFT 04 ,AC2=AODRESS TO START EXECUTION IN 05 RLSCR: 05 ,THE REMAPPED SCRATCH 0& 03243 0&2401 SAVE 0& 07 03244 054750 SlA 3.AS.S3 07 03270 04055& GOSCR: SU O.GO.OO :SAVE CALL PARAMS 08 03245 02iH37 LDA O.ii1ALTBL ,UK'S ASSIGNED 08 03271 04455& STA I.GO.OI 09 0324& 100405 NEG O.O.SNR ,SKP IF ANY ASSIGNED 09 03272 05055& SU 2.GO.02 10 03247 000743 JMP AS.H ,EKIT NONE TO RELESE 10 03273 05455& STA 3.GO.S3 \I 03250 100000 COM 0.0 ,ACO=UK'S -I \I 03274 0225&1 LDA 0.iGO.K2 12 03251 042137 SU O.iALTBL ,TO ENTER 377 LATER 12 03275 0405U SU O.GO.LP 13 03252 00&414 JSR iIGTPA ,GET PHYS PAGE * 13 0327& 0225&1 LOA 0.iGO.K3 14 03253 0&3077 HALT ,ASSIGNED CAN'T=-I 14 03277 0405&2 SU O.GO.LA 15 03254 121000 MOV 1.0 15 03300 03413& LDA 3.MPSWT 1& 03255 030731 LDA 2.AS.GI+2 ,A2=AVAILABLE MAP U 03301 175005 MOV 3.3.SNR '~KP MAP OPT EKISTS 17 0325& 00&7&4 JSR ii1EX.I1 ,CMAPB MAKES IK AVAIL \1 03302 002547 JMP iGO.S3 IGO BACK TO TEST \8 03257 101001 MOV O.O.SKP 18 03303 03U37 LDA 3.ii1ALTBL \9 032&0 0&3077 IULT IBIT FOR THAT IK HAD TO =0 \9 03304 175005 MOV 3.3.SNR ISKP SCRATCH ASSIGN 20 032&1 102000 ADC 0.0 20 03305 002544 JMP OlGO.S3 INO SCRATCH RETRN 21 032&2 00&405 JSR ii1NTPA IPUT -1 IN ALLOCATION TBL 21 0330& 0045&0 JSR GD.CU ICHANGE USERS 22 032&3 01&137 DSl ilALTBL I-I • PAGES ASSIGNED 22 03307 020152 LDA O.SCRLO 23 032&4 000725 JMP AS.H-I 1ST ILL PAGES LEFT+I ~XIT i!3 03310 040543 SU O.GO.SLO ,SAVE SCRLO 24 032&5 000725 JMP AS.H 10 MEM ALLOCATED DON'T SKIP 24 03311 020153 LDA O.SCRHI 25 032&& 0025&4 IGTPU SETPA 25 03312 040542 SU O.GD.SHI ISAVE SCRHI 2& 032&7 00304& NTPU ENTPA 2& 033\3 004440 JSR LOMP2 ILOAD USER MAP 
27 03314 102400 SUB 0.0 
28 03315 024531 LDA I.GO.OO 
29 033U 125300 MOVS 1.1 
30 03317 127120 AOOlL 1.1 ,NEW SCRLO FOR REMAP 
31 03320 044152 STA I.SCRLO 
32 03321 044237 STA I.RELLO 
33 03322 00&530 GO.L! : JSR ilGO.Kl ,GET PHYS ASSIGN 
34 03323 000422 JMP GO.GO ,NO MORE AVAIL 
35 03324 030522 LOA 2.GO.00 
3& 03325 151300 MOVS 2.2 
37 0332& 153120 ADOlL 2.2 
38 03327 147000 ADD 2.1 
39 03330 034115 LOA 3.USRMP 
40 03331 1&7000 ADD 3.1 
41 03332 0&&002 OOB 1.2 'WRITE MAP ENTRY 
42 03333 024417 LOA I.GO.IK 
43 03334 U7000 ADO 201 
44 03335 044153 SU I.SCRHI ,NEw SCR HI FOR REMAP 
45 0333& 044240 STA I.RELHI 
4& 03337 010507 ISZ GO.OO ,+1 LOG PAGE 
47 03340 101400 INC 0.0 ,+1 ALLOCATION POS 
48 03341 115300 MOVS 0.3 
4'1 03342 177120 AODll 3.3 
50 03343 175123 MOVlL 3.3.SNC 'LAST lOG=37 DONE 
51 03344 00075& JMP GO.L! 
52 03345 0&0277 GO.GO: INTDS 
53 0334& 020U3 LOA O.STATS ,GET SAVEO STATUS 
54 03347 0&1 002 DOA 0.2 ,WRITE TO STATUS REGISTER 
55 03350 0&0177 INTEN 
5& 03351 002477 JMP OlGO.02 
57 03352 001777 GO.IK: 1777 



10011 N3MRT 10012 N3MRT 
01 'LOMP2-LOAO MAP FOR LEVEL 2 01 .ERRRT - 2ND LEVEL ERROR RETURN 
02 02 
03 03353 054420 LOMP2. STA 3.LO.S3 ,SAVE RETURN 03 0331& 054453 ERRRT. STA 3.GO.S3 
04 OB54 020115 LOA O.USRMP 04 OB11 034136 LOA 3.MPSWT 
05 OB55 062002 OOB 0.2 ,MAP PAGE 0 TO ITSELF 05 03400 111 020 ADOZ 3.3 .C=I IF MAP 
06 OB56 102400 SUB 0.0 06 03401 034446 LOA 3.GO.01 
01 OB51 101400 LO.L1 • INC 0.0 01 03402 056455 STA 3.iilGO.K3 
08 OB60 024415 LOA I.LO.KI ,LOAD PAGES I - 31 08 03403 016454 DSZ @GO.K3 ,PREPARE CO.LA FOR I SZ IN COISP 
09 OB61 111300 MOVS 0.2 09 03404 115002 MOV 3.3.SZC 
10 OB62 153120 AOOZL 2.2 10 03405 000403 JMP .+3 
II OB63 034115 LOA 3.USRMP II 03406 036452 LOA 3.iilERRK2 .GET AC3 AT CALL 
12 OB64 113000 ADO 3.2 12 03401 002440 JMP iilGO.OI ,NO MAP OPT GO ORECT 
13 OB&5 IBOOO ADD 1.2 ,ADO IN 111 13 03410 040452 STA O.ERSVO 
14 03366 012002 OOB 2.2 .VALIDITY PROTECT THIS PAGE 14 03411 044452 STA I •• ERSVI 
15 OB&1 030405 LOA 2.LD.31 15 03412 050452 STA 2.ERSV2 
1& OB10 112414 SUB* 0.2.SZR .OONE? 1& 03413 004453 JSR GO.CU ,CHANGE USERS 
11 OBl1 0001&& JMP LD.L1 ,NOT YET 11 03414 00&451 JSR iilERRKI ,RELOAD ORIG MAP 
18 OB12 002401 JMP iilLO.S3 ,RETURN TO CALLER 18 03415 020445 LOA O.ERSVO 
19 OB13 000000 LO.S3: 0 19 03416 024445 LOA I •• ERSVI 
20 03314 000031 LO.311 31 20 03411 030445 LOA 2.ERSV2 
21 OB15 000117 LO.KI: 777 21 03420 03&440 LOA 3.iilERRK2 ,GET AC3 AT CALL 

22 03421 002430 JMP iilGO.S3 ,RETURN TO TEST ERR VIA COISP 
23 
24 ,RETN2 - NORMAL 2ND LEVEL END OF TEST RET 
25 
2& 03422 010427 RETN2: ISZ GO.S3 ,+1 RETURN ADDRESS 
27 03423 034433 LOA 3.GO.LP 
28 03424 0510431 STA 3.iilGO.K2 ,RESTORE LOGICAL 
29 03425 034434 LOA 3.GO.LA .PAGE A'40 AOORS 
30 0342& 05&431 STA 3.iilGO.K3 ,OF ORIGINAL GSCRA 
31 03421 040433 STA O.ERSVO 
32 03430 044433 STA I •• ERSVI 
33 03431 050433 STA 2.ERSV2 
34 03432 0341310 LOA 3.MPSWT 
35 03433 175005 MOV 3.3.SNR 
3& 03434 002415 JMP iilGO.S3 ,NO MAP GO DIRECT 
37 03435 004431 JSR GO.CU ,CHANGE USERS 
38 0343& 020415 LOA O.GO.SLO 
39 03431 040152 STA O.SCRLO 
40 03440 020414 LOA O.GO.SHI 
41 03441 040153 STA O.SCRHI ,RESTORE SCRLO/HI 
42 03442 020420 LOA O.ERSVO 
43 03443 024420 LOA I •• ERSVI 
44 03444 030420 LOA 2.ERSV2 
45 03445 002404 JMP iIlGO.S3 ,RETURN TO 1ST LEVEL TST 



!0073 N3MRT !0074 N3MRT 
01 01 ,SETLP - SET UP LOOP CALL HANDLER 
02 0344& 000000 GO.OO: 0 02 'PERFORMS SAME FUNCTION AS SETUP IN NOR"AL T5T5 
03 03447 000000 GO. a t: a 03 ,ENTERED VIA JSR iSETUL 
04 03450 000000 GO.02: a 04 
05 03451 000000 GO.S3: 0 05 03514 040437 SETLP: SrA O.ST.SO 
0& 03452 0025&4 GO.KI: GETPA 0& 03515 044437 STA I.ST.SI 
07 03453 000000 GO.SLO: a 07 0351& 024437 LOA I.ST.KI 
08 03454 000000 GO.SHII a 08 03517 13&414 SUB. 1.3.SIR 
09 03455 003040 GO.K2: CO.LP 09 03520 000412 JMP STNMP ,NOT AN LCALL 
10 0345& 000000 GO.LP: 0 10 03521 022435 LOA 0.iST.K2 ,GET LOG AORS 
11 03457 003037 GO.K3: CO.LA 11 03522 040123 SrA O.ST.LA ,FOR LOOPL 
12 0341>0 003034 ERRK2: CO.S3 12 03523 02&434 LOA l.iST.K3 ,ANO LOG PAGE 
13 034&1 000000 GO.U: 0 13 03524 01111122 STA I.ST.LP 
14 14 03525 020433 SETH: LOA O.ST.LK 1-4 
15 0341>2 000000 ERSVO: 0 15 0352& 0110121 STA O.ST.LC ,FOR LOOP RPT COUNT 
110 034&3 000000 .ERSVI: 0 1& 03527 0204211 LOA O.ST.SO 
17 034114 000000 ERSV2: 0 17 03530 024424 LOA I.ST.SI 
18 034&5 003054 ERRKt: LOMAP 18 03531 0011100 JMP 0.3 
19 19 ,LOOP SETUP WAS NOT VIA LCALL 
20 IGO.CU- COMPLEMENT TO OTHER USER MAP 20 
21 , 21 03532 0511123 STNMP: SrA 3.ST.LA 
22 0341>& 102520 GO.CU: SUBlL 0.0 22 03533 000772 JMP SETH 
23 034&7 101300 MOVS 0.0 23 
24 03470 101120 MOVIL 0.0 ,MOVE TO BIT & 24 ,LOOPL - PERFORMS SAME FUNCTION AS LOOP 
25 03471 024115 LOA I.USRMP 25 ,ENTERED VIA JSR iLLOOP 
21> 03472 131000 MOV 1.2 ,XOR ACO WITH AC 1 21> 
27 03473 113520 ANOZL 0.2 27 03534 010121 LOOPL: ISZ ST.LC ISKIP IS FINI LOOP 

28 03474 107000 ADD 0.1 28 03535 101001 MOV O.O.SKP ILOOP BACK 
29 03475 11111400 SUB 2.1 2'1 0353& 001400 JMP 0.3 I CONTINUE ON 
30 03471> 044115 STA 1. USRMP ICHANGES USER 30 03537 0110414 STA O.ST.SO 
31 03477 102520 SU8IL 0.0 IBIT 15 = USER B 3\ 03540 020415 LOA O.ST.KI ,CHK FOR 

32 03500 02411 " LOA I.USRSE 32 03541 11&415 SUB. 0.3.SNR ,SUPER CALL 

33 03501 131000 MOV 1.2 33 03542 000403 JMP • +3 ,SUPER CALL 
34 03502 113520 ANOlL 0.2 34 03543 020410 LOA O.ST.SO ,NOT LCALL 

35 03503 107000 ADO 0.1 35 03544 002123 JMP iST.LA :JUST CONTINUE 

3ft 03504 14&400 SUB 2.1 3& 03545 020123 LOA O.ST.LA ILOGICAL START LOOP 

37 03505 044111> STA I.USRSE ,CHANGE USER STATUS BIT 37 0354& 042410 SrA 0.iilST.K2 

38 03501> 020143 LOA O.STATS ,GET STATUS WORD 38 03547 020122 LOA O.ST.LP :IN LOGICAL PAGE 

3'1 03507 101220 MOVIR 0.0 3'1 03550 042407 STA 0.iilST.K3 
40 03510 101120 MOVZL 0.0 ,CHANGE USER BIT 40 03551 020402 LOA O.ST.SO 
41 03511 123000 ADO 1.0 41 03552 001400 JMP 0.3 
112 03512 040143 STA O.STATS 42 
43 03513 001400 JMP 0.3 :RETURN TO CALLER 43 03553 000000 5T.SOI 0 

44 03554 000000 ST. S II 0 
45 03555 003015 ST.Kt: CO.EX+I 
4& 03551> 003037 ST.Kil: CO.LA 
47 03557 003040 ST.K31 CO.LP 
48 0351>0 177774 Sf .LKI -4. 



10075 N3MRT 10070 N3MRT 
01 ,ERROH - ERROR HANDLER - PRINT ALL ERR INFO 01 ,PRINT MEM ALLOCATION ASSIGNMENTS 
02 03561 000010 8. 02 03631 006132 ERMPP: JSR @LMESS 
03 .FIRST PRINT PRG# AND (AC'S) 03 03&32 006233 TXT .2 
04 03562 040572 ERROH: STA O.ER.SO 04 03633 024152 LOA I.SCRLO 
05 03563 02077& LOA O.ERROH-I 05 03634 006133 JSR iIlLPOCT ,PRINT SCRATCH LIMITS 
0& 03564 044571 STA I.ER.SI 06 03&35 024153 LOA I.SCRHI 
07 035&5 050571 STA 2.ER.S2 07 03636 006133 JSR @LPOCT 
08 03566 054571 STA 3.ER.S3 08 03637 024136 LOA I. MPSWT ,GET MAP EXIST 
09 03567 030140 LOA 2.PSTRT 09 03640 125005 MOV 1.t.SNR ,TYPE MEM ALLOC IF MAP 
10 03570 011376 ISZ -2.2 10 03641 000521 JMP EREXI ,NO MAP FORGET REST OF TYPE 
II 03571 113000 ADD 0.2 II 03642 020237 LOA O.RELLO 
12 03572 050426 STA 2.ERTIT 12 03643 100015 COM# O.O.SNR ,SKP=RELOCATEO TEST 
13 03573 101000 MOV 0.0 13 03644 000407 JMP NOTRL 
14 03574 010147 ISZ ERTOT I +I#ERROR CALLS 14 03&45 00&132 JSR iIlLMESS ,PRINT RELLO/HI 
15 03575 101000 MOV 0.0 15 0364& 00&403 TXT.B 
1& 03571> 020147 LOA O.ERTOT 1& 03647 024237 LOA I.RELLO 
17 03577 024552 LOA I.ER50. 17 03650 00&133 JSR iilLPOCT 
18 03&00 122414 SUB# I.O.SZR ,HALT AFTER FIRST 50 ERRORS 18 03&51 024240 LOA I.RELHI 
19 03&01 000404 JMP .+4 19 03&52 00&133 JSR iilLPOCT 
20 03&02 00&132 JSR iilLMESS 20 NOTRU 
21 03&03 007200 FTYTX 21 03&53 02011& LOA O.USRSE 
22 03604 00&554 JSR iilIWA IT 22 03654 101004 MOV O.O.SZR 
23 03&05 102400 SUB 0.0 23 03&55 000404 JMP .+4 ,USER B 
24 03&0& 04014& STA O.TIMSW 'SO TIME TYPE WILL FOLLOW 24 03&5& 00&132 JSR iilLMESS 
25 03&07 034230 LOA 3.SWREG 25 03&57 00&305 TXT.5 
2& 03610 101100 MOVL 0.0 26 03&60 000403 JMP .+3 
27 03611 103102 AOOL O.O.SZC ,SW2= I NO TYPE 27 03661 00&132 JSR iilLMESS 
28 03&12 000550 JMP EREXI 28 03&&2 00&311 TXT .6 
29 03613 00&132 JSR iilLMESS 29 03&&3 020155 LOA O.OCHHI 
30 03&14 00&220 TXT.O .30 03&&4 101005 MOV O.O.SNR 
31 03&15 024120 LOA I.CURPR ,GET PROG # 31 03&&5 000407 JMP ERNOC ,OON'T PRINT OCH LOC 
32 03&16 00&071 JSR iilLZOCT ,PRINT IT 32 03&66 00&132 JSR iilLMESS 
33 03&17 00& 132 JSR @LMESS 33 03667 006241 TXT .3 
34 03620 00&227 ERT IT, TXT. I ,PRINTS TEST TITL 34 03&70 024154 LOA I.OCHLO ,PRINT OCH LIMITS 
35 03621 00& 132 JSR iilLMESS 35 03&71 006133 JSR iilLPOCT 
36 03622 00&227 TXT.I 3& 03&72 024155 LOA I.OCHHI 
37 03&23 024531 LOA I.ER.SO ,PRINT AC'S 37 03673 006133 JSR alLPOCT 
38 03624 006133 JSR iilLPOCT ,AT ERROR CALL 38 03674 020061 ERNOC: LOA O.OLTBL 
39 03625 024530 LOA I.ER.SI 39 03&75 101004 MOV O.O.SZR , SKP IS PRINT ALLOCATION TABLE 
40 03&2& 00& 133 JSR ii1LPOCT 40 03671> 0004&4 JMP EREXI 

41 03627 024527 LOA I.ER.S2 41 03&77 020153 LOA O.SCRHI ,SKP=MEM ALLOCATED TO THIS TEST 

42 03630 006133 JSR ii1LPOCT 42 03700 101005 MOV O.O.SNR 
43 03701 0004&1 JMP EREXI 
44 03702 032137 LOA 2.iilALTBL 
45 03703 050447 STA 2.ER.C2 ,SAVE # IK'S ALLOCATED 
46 03704 102400 SUB 0.0 
47 03705 040442 STA O.ER.CI ,CLR COUNTER 
48 03706 006132 JSR alLMESS 
49 03707 00&24& TXT .4 
50 03710 024237 LOA I.RELLO 
51 0371 I 124014 COM# 1.t.SZR ,SKP=NOT RELLOCATEO TEST 
52 03712 000404 JMP .+4 
53 03713 00&132 JSR iilLMESS 
54 03714 00&341 TXT.9 
55 03715 000403 JMP ERMPL 
5& 0371& 006132 JSR iIlLMESS 
57 03717 006357 TXT. A 
58 03720 020427 ERMPL: LOA o.ER.CI ,PRINT PHYS PAGES 
59 03721 00&427 JSR alER.K4 ,ALSO IN MODULO IK 
&0 03722 000440 J"1P EREXl 



0077 N3MIIT 
01 03123 101213 
02 037211 00&070 
03 03125 00&071 
04 0372& 0201121 
05 03127 103120 
0& 03730 101300 
07 03731 024152 
08 03732 1070110 
0'1 03733 040420 
10 03734 00&133 
11 03135 024237 
12 0373& 124015 
13 03737 0004011 
III 03140 0201113 
15 03741 107000 
1& 03142 00&133 
17 03743 0101104 
18 03744 01440& 
1'1 03745 000753 
20 0314& 000414 
21 03747 000000 
22 03150 0025&11 
23 03751 0000&2 
24 03752 000000 
25 03753 000000 
2& 03754 000000 
21 03155 000000 
28 0375& 000000 
2'1 03751 000000 
30 037&0 004033 

EII.ClI 
EII.K4: 
EII50.: 
EII.C2: 
EIISSO: 
EII.SO: 
EII.SI: 
ER.S2: 
ER. 53: 
!WAIT: 

MOVR" O.O.SNC 
JSR iP'CRlF 
JSR iLIOCT 
lOA O.EII.CI 
ADOll 0.0 
MOVS 0.0 
lOA 1. SCRlO 
ADD 0.1 
SfA O. ERSSO 
JSR iLPOCT 
lOA I.RElLO 
COM. l.t. SNII 
JMP .+11 
lOA O.ERSSO 
ADD 0.1 
JSR iLPOCT 
ISZ ER.Cl 
OSI ER.C2 
JMP ERMPl 
JMP ERE XI 

o 
GETPA 
50. 
o 
o 

o 
o 
o 
o 
KEY&W 

IFORM LOGICAL ADDRESS 

ISAVE DISPLACEMENT FROM SCRlO 

ISKP=~ANT TO PRINT RELOCATED ADDRESS 

IRELLO+ENTRY * EXPRESSED AS lOGICAL PAGE 

INEXT ENTRY 
IDONE ALL? 
INOPEI 

10018 N3MRT 
01 031&1 001000 
02 031&2 020230 
03 037&3 021171& 
011 031&11 1234111 
05 037&5 004411& 
0& 037&& 103102 
01 037&1 01077 0 
08 03770 0201&11 
0'1 03771 02411>4 
10 03712 0307&11 
11 03773 0347&4 
12 03774 001400 
13 
14 
15 
1& 
17 
18 
1'1 
20 
21 
22 
23 
211 
25 
2& 
21 
28 
2'1 
30 
31 
32 
33 
311 
35 
3& 
37 
38 
3'1 
40 
41 
42 
43 
411 
45 
4& 
47 
48 
11'1 
50 
51 

03175 
0377& 
03177 
011000 
04001 
011002 
04003 
04004 
011005 
0400& 
04007 
04010 
04011 
04012 
011013 
04014 

04015 
0401& 
011017 
04020 
011021 
011022 
04023 
040211 
011025 
0402& 
011021 
011030 
011031 
04032 

0110757 
0411751 
050157 
0511151 
0i!0i!30 
101100 
103102 
00015& 
00&070 
021174& 
00&133 
0241115 
00&133 
02471111 
00&133 
000711& 

0110137 
0401111 
041113& 
05073& 
05473& 
020230 
101100 
103102 
0007113 
00&132 
000000 
0007110 
000000 
000003 

18& 
EREXI: lOA O.SWREG 

lOA I.EREXI-l 
AND. 1.0.SIR 
JSR KEY&W 
AOOl O.O.SIC 
lSI ER.S3 

ERXXT: lOA O.ER.SO 
lOA I.ER.S! 
LOA 2.ER.S2 
LOA 3.ER.S3 
JMP 0.3 

:GET IB& 
ISKP=NOT ERROR WAIT 
:WAIT FOR TTl I~PUT 

IC=O IS ERROR RELEASE 

'i!ND DR FOLLOWING CALLS PRINT 
'ACO I AND 2 - USED FOR TYPEOUT 
,EXPANSION BY INDIVIDUAL TESTS 

ERROE: STA O.ER.SO 
STA I.ER.SI 
SfA 2.ER.S2 
SfA 3. ER. 53 
LOA O.SWREG 
MOVL 0.0 
ADDL O.O.SIC 
JMP EREXI 
JSR OllCRLF 
lOA I.ER.SO 
JSR iLPOCT 
lOA I.ER.SI 
JSR ilPOCT 
lOA I.ER.S2 
JSR ilPOCT 
JMP EREXI 

,TEXT CAll ADRS OF TEXT 
'CAll MUST ONLY 8E MADE 
ERTXT: STA O.ER.SO 

STl O.ER.TP 
STl I.ER.SI 
STl i!.ER.Si! 
STl 3.ER.S3 
lOA O.SWREG 
MOVl 0.0 
AOOl O.O.SIC 
JMP ERXXT 
JSR ilMESS 

ER.TP: 0 
ERXXl 

:CHECK BIT 2 TO SEE IF WANT PRINT 

IS IN ACO 
WHILE IN FIRST lEVEL TEST 

,SKP IS OK TO TYPE 
:EXIT TYPE DELETED 

,TEXT AORS STORED HERE 
JMP 
o 
3 

,TO SAVE ACO 
,FOR MASKO 



10079 N3MRT 
01 04033 040427 
02 04034 054427 
03 04035 006132 
04 040311 007207 
05 04037 020151 
011 04040 101112 
07 04041 0004011 
08 04042 0llUl0 
0'1 04043 000174 
10 04044 01101110 
II 04045 103240 
12 040411 040151 
13 04047 034412 
14 04050 1113400 
15 04051 034407 
III 04052 1111414 
17 04053 000411 
18 04054 102400 
1'1 04055 040151 
20 040511 020404 
21 04057 002404 
22 040110 000015 
23 040&1 000177 
24 040&2 000000 
25 040&3 000000 
2& 040&4 00&402 
27 040&5 000752 
28 040&& 0010&5 

KEY& .. : 

KEYLP: 

noxs: 

KEY.O: 
KEY.3: 
KEY.C: 

KY.CK: 

STA O.KEY.O 
STA 3.KEY.3 
JSR iilLMESS 
KEY&T 
LOA O.LASTI 
MOVL* O.O.SIC 
JMP .+& 
SKPDN n I 
JMP .-4 
DIAC O.TTI 
ADDOR 0.0 
STA O.LASTI 
LOA 3. TTOXS+I 
AND 3.0 
LOA 3. noxs 
SUB* 0.3.SZR 
JMP KEY.C 
SUB 0.0 
STA O. LASTI 
LOA O.KEY.O 
JMP iilKEY.3 
IS 
177 
o 
o 
JSR iilKY.CK 
JMP KEYLP 
CKODT 

HYPE WAIT MESS 
IGET TTl INPUTTED C~ARACTER 
IWAIT FOR TYPE IN 

:CLR BIT 0 
1=177 FOR MASK 
:MASK OFF PARITY BIT 
ICK FOR SWREG REQUEST 

10080 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
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 
44 
45 
4& 
47 
48 
4'1 
50 
51 
52 
53 
54 
55 
5& 

040&7 
04070 
04071 
04072 
04073 
04074 
04075 
04076 
04077 
04100 
04101 
04102 
04103 
04104 
04105 
0410& 
04107 
04110 
04111 
04112 
04113 

04114 
04115 
0411& 
04117 
04120 
04121 
04122 
04123 
04124 
04125 
0412& 
04127 
04130 
04131 
04132 
04133 
04134 
04135 
0413& 
04137 
04140 
04141 

040&&5 
044&&5 
050&&5 
054&&5 
00&132 
00&315 
024123 
00&133 
030&5& 
1411500 
125220 
020&54 
107000 
006133 
024&47 
14&500 
125220 
020&41> 
107000 
006133 
00242& 

040421 
044421 
050421 
054421 
006132 
00&333 
024124 
00&133 
024125 
00&133 
02412& 
00&133 
020405 
024405 
030405 
034405 
001400 
000000 
000000 
000000 
000000 
0037112 

,EPADR - PRINT THE FOLLOWING ADDRESSES 
:PERTINENT TO T~E CURRENT CALL 
ICACOl=AC3 AT THE LAST ERROR CALL OR TRAP PC 
ICACIl=LOGICAL START OF PROGRAM CIN SCRATCHl 
I(AC2l=PHYSICAL START RESIDENT TEST 
ICST.LA1=LOGICAL START OF LAST LOOP 
ICST.LA1-CACI1+(AC2l=START LOOP IN RESIDENT 
ICAC01-(ACI1+CAC21"MAYBE"= ADRS OF ERROR 

EPAOR: STA O.ER.SO 
STl I.ER.SI 
STl 2.ER.S2 
STl 3.ER.S3 
JSR iilLMESS 
TXT.7 
LOA I.ST.LA 
JSR iilLPOCT 
LOA 2.ER.Sl 
SUBL 2.1 
MOVIR 1.1 
LOA 0.ER.S2 
ADD 0.1 
JSR iilLPOCT 
LOA I.ER.SO 
SUBL 2.1 
MOVIR 1.1 
LOA 0.ER.S2 
ADD 0.1 
JSR iilLPOCT 
JMP iilEP.RT 

,PRINT HEADER 

,PRINT LOG. START OF LOOP 

:GET RID OF CRY 
,PHYS STRT OF RESIDENT 
,CREATE PHYS STRT LOOP 

'CREATE PHYSICAL ERR ADRS 

,PRINT THE LAST THREE RANDOM .'5 GENERATED BY FRANG 
,THESE WERE IN ACO ACI AND AC2 RESPECTIVELY 
EPACS: STA O.EP.O 

STl I.EP.l 
STl 2.EP.2 
STl 3.EP.3 
JSR iilLMESS 
TXT .8 
LOA I.RNACO 
JSR iilLPOCT 
LOA I.RNACI 
JSR iilLPOCT 
LOA I.RNAC2 
JSR iilLPOCT 
LOA O.EP.O 
LOA I.EP.I 
LOA 2.EP.2 
LOA 3.EP.3 
JMP 0.3 

EP.O: 0 
EP.1I 0 
EP.2: 0 
EP.3: 0 
EP.RT: EREXI 



10081 N3MRT !0082 N3MRT 
01 ,*.**********************************.*.** 01 04207 020151 OPRIN: LOA O.LASTI 02 ,OOT-OCTAL EDITOR 02 04210 101112 MOVL. O.O.SIC , SKP IS NO INPUT YET 03 ,************************** •• **.********** 03 04211 000404 JMP .04 
04 04142 00013& 1'113&' 13& 04 04212 0&3&10 SKPON TTl ,ALSO CHECK DONE 
05 04143 000075 1'175' 75 05 04213 000774 JMP .-4 'INCASE ION IS OFF 0& 04144 0043&& IMAPS' MAP.S 0& 04214 0&0&10 OUC O. TTl ,GET CHAR IF DONE = 
07 04145 000007 N7' 7 07 04215 034455 LOA 3.NI77 
08 0414& 020H7 RUBOUT: LOA 0.N7 08 0421& 1&3400 AND 3.0 ,REMOVE PARITY 8IT 
09 04147 123420 ANOl 1.0 09 04217 040151 STA O.LASTl ,SAVE CHAR FOR LATER 
10 04150 034570 LOA 3.N&0 10 04220 11&415 SUB. 0.3.SNR ,SKIP IF ACO IS NOT 177 
II 04151 1&3000 ADO 3.0 ,ACO=LAST DIGIT TYPED 11 04221 0007-25 JMP RU80UT ,OTHERWISE GO TO RU80UT 
12 04152 004575 JSR SHIFT ,ECHO AND ERASE THE CHARACTER 12 04222 034440 LOA 3.N&7 ,AC3=&7 
13 ,BEING RU8BEO OUT 13 04223 11&452 SUBO. 0.3.SIC , IF THE ASCII VALUE IS HIGHER THAN 
14 04153 000433 JMP OPRIN-l 14 04224 000404 JMP WHERE i &1 THEN GO TO ·WHERE" 
15 15 04225 034573 LOA 3.N57 ,AC3 = 57 
1& 04154 044214 DOT: SfA I.SAVI 'SAVE THE ACCUMULATORS 1& 0422& 11&442 SUBO 0.3.SlC ,SK IP IF ACO IS LESS THAN 57 
17 04155 040213 SfA O.SAVO 17 04227 000423 JMP DIGIT ,OTHERWISE GO TO "DIGIT" 
18 0415& 050215 SrA 2. SAV2 18 04230 010532 WHERE' ISl SIGN ,SKIP IF THE PREVIOUS SIGN WAS 
19 04157 05421& SfA 3.SAV3 19 , A "0· 
20 041&0 101200 MOVR 0.0 ,SAVE THE CARRY 20 04231 124400 NEG 1.1 ,NEGATE IF IT WAS "." 
21 041&1 040217 SfA O.SAVCR 21 04232 034532 LOA 3.TEMP 
22 041&2 102&20 SUBZR 0.0 22 04233 1&7000 ADO 3. I 
23 041&3 101400 II'IC 0.0 23 04234 044530 STA 1. TEMP ,STORE THE NEW VALUE 
24 041&4 040150 SfA O.EACTV ,PREPARE TTl/TTO FLAG 24 04235 0345&4 LOA 3.N12 
25 041&5 040220 SfA O.OP.EN 25 0423& 11&415 SUB. 0.3.SNR ,OON'T ECHO A LINE FEED 
2& 041&& 030221 LOA 2.LOPNL 2& 04237 000521 JMP JPNXT 
27 041&7 102400 CLRWT: SUB 0.0 27 04240 034424 LOA 3. X17 
28 04170 040220 STA O.OP.EN 28 04241 11&415 SUB. O.3.SNR ,CONTROL ·0· ? 
29 04171 042753 STA O.iilIMAPS ,CLR MAP SWITCH 29 04242 000730 JMP WAIT 
30 04172 00&47& WAIT: JSR iilCR.LF ,TYPE CR.LF 30 04243 03442& LOA 3.N15 
31 04173 020220 LOA O.OP.EN 31 04244 11&415 SUB. Q,3,SNR ,CHECK FOR A "eR" 
32 04174 100014 COM. O.O.SlR 32 04245 000513 JMP JPNXT ,CLOSE THE OPEN LaC. 
33 04175 000405 JMP .. llTX 33 0424& 034415 LOA 3.N40 
34 0417& 034570 LOA 3.MAP.S 34 04247 110432 SUBl# 0.3.SlC , SKP IF > ao 
35 04177 175004 MOV 3.3.SIR :SKP IS OON'T USE MAP 35 04250 000474 JMP WHAT : "?"~ 
3& 04200 0&0302 NIOP MAP ,SINGLE REFERENCE 3& 04251 000422 JMP CH.R 
37 04201 025000 LOA 1.0.2 :GET CONTENTS OF LaC 37 04252 010511 OIGIT: lSI STRAC2 
38 04202 17&440 WAlTX: SUBO 3.3 ,AC3=0 38 04253 125121 MOVIL I.I.SKP 
39 04203 0545&1 STA 3.TEMP 39 04254 12&440 SUBO 1.1 
40 04204 17&000 AOC 3.3 ,AC3 = 177777 40 04255 125120 MQVIL 1.1 
41 04205 054555 STl 3.SIGN 41 0425& 125120 MQVlL 1.1 ,SHIFT ACI TO LEFT BY 3 PLACES 
42 0420& 054555 STA 3.STRAC2 42 04257 1&&000 AOC 3.1 ,ACI=OCTAL WORD BEING INPUTEO BY 

43 ,THE OPERATOR 
44 042&0 004473 JSR TPCHR ,ECHO EVERY CHARACTER 
45 04201 00072& JMP OPRIN 



10083 N3MRT 10084 N3MRT 
01 042&2 0000&7 N&7: &7 01 04347 125220 SHIFT: MOVIR I.! 
02 042&3 000040 N40: 40 02 04350 125220 MOVIR I.! 
03 042&4 000017 XI71 17 03 04351 125221 MOVIR 1.1.SKP 
04 042&5 000705 JXwT: JMP WAIT 04 04352 020711 LOA 0.N40 :PREPARE TO TYPE A SPACE 
05 042&& 000124 N124: 124 05 04353 0&1111 TPCHR: OOAS O. TTO :TYPE ACO 
0& 042&7 000101 Nl0l : 101 0& 04354 0&3511 SKPBI TTO IWAIT FOR THE PRINTER 
07 04270 004505 CR.LFI CRLFX 07 04355 000777 JMP .-1 
08 04271 000015 N1S: 15 08 0435& 0&0211 NIOC TTO ICLR ONE FOR TTO 
09 04272 000177 NI77: 177 09 04357 001400 JMP 0.3 IRE TURN TO CALLER 
10 04273 034&47 CH.R: LOA 3.N13& 10 043&0 000452 JPI~XT : JMP NXTLOC 
11 04274 11&40S SUB 0.3.SNR :SKP IF NOT· 11 043&1 000000 TPRET: a 
12 04275 000535 JMP NXTLOC :OPEN PREVIOUS LaC 12 043&2 000000 SIGN: a 
13 0427& 004455 JSR TPCHR 13 043&3 000000 STRAC2: 0 
14 04277 034&44 LOA 3.N75 1= 14 043&4 000000 TEMPI 0 
15 04300 11&40S SUB 0.3.SNR 15 043&5 000000 SUBRET: 0 
1& 04301 002525 JMP iilIQUALS IPRINT CURRENT ARGUMENTIAC11 1& 043&& 000000 MAP.S: 0 
17 04302 034S20 LOA 3.N121 IAC3=121 17 043&7 0045&2 MAP.T: JSR MPPRT :PRINT MAP ENTRY TABLES 
18 04303 1&2015 AOC. 3.0.SNR 18 04370 002401 JMP iil.+l 
19 04304 002520 JMP iilIRUN JIF IT WAS A "R" THEN START THE 19 04371 0041&7 CLRiNT 
20 :USERS PROGRAM 20 04372 17&400 UNMAP: SUB 3.3 
21 04305 11&005 AOC 0.3.SNR 21 04373 054773 STA 3.MAP.S :SET SWITCH 
22 0430& 002517 JMP iilIPRCO r IF IT IS A "P" THEN PROCEED 22 04374 000&71 JMP JXWT IWAIT FOR OPERATOR INPUT 
23 04307 03413& LOA 3.MPSWT 23 04375 074402 MAPIT: alA 3.MAP 
24 04310 175005 MOV 3.3.SNR :SKP IS CAN USE MAP 24 0437& 000411 JMP MAPBB 
25 04311 000421 JMP NOMAP 25 04377 12&401 MAP.A: SUB 1.1.SKP 
2& 04312 034511 LOA 3. N115 2& 04400 12&000 MAP.B: AOC 1.1 
27 04313 11&415 SUB# 0.3.SNR rSKP IS NOT AN "M" 27 04401 074402 alA 3.2 rGET CURRENT STATUS 
28 04314 0004&1 JMP MAPIT 28 04402 020514 LOA 0.K40 IUSER B BIT 
29 04315 034752 LOA 3.Nl0l 29 04403 100000 COM 0.0 
30 0431& 11&405 SUB 0.3.SNR ISKP IS NOT AN "A" 30 04404 117400 AND 0.3 
31 04317 0004&0 JMP MAP.A 31 04405 125004 MOV 1.1.SIR rSKP=USER "A" 
32 04320 175405 INC 3.3.SNR rSKP IS NOT "B" 32 0440& 11&000 AOC 0.3 lOR IN BIT 10 
33 011321 000457 JMP MAP.B 33 04407 0&3477 MAPIIB: SKPBN CPU rSKP=ION 
34 04322 034744 LOA 3.N124 34 04410 175041 MOVO 3.3.SKP 
35 04323 11&415 SUB. 0.3.SNR ISKP IS NOT A "Til 35 04411 0&0277 INTOS 
3& 04324 000443 JMP MAP.T 3& 04412 075002 aDA 3.MAP 
37 04325 175415 INC. 3.3.SNR rSKP IS NOT "U" 37 04413 03&001 LOA 3.iill 
38 0432& 000444 JMP UNMAP 38 04414 175003 MOV 3.3.SNC rSKP IF INTRUPTS WEREN'T ON 
39 04327 034573 LOA 3.N105 lIS IT AN "E" 39 04415 0&0 I 77 INTEN 
40 04330 11&415 SUB. 0.3.SNR rSKP IS NOPE 40 0441& 17&000 AOC 3.3 
41 04331 00047& JMP MAP.E I IT WAS AN "E" 41 04417 000754 JMP UNMAP+l 
112 04332 0344&& NOMAP: LOA 3.N57 rAC3 = 57 42 04420 000057 NS7r S7 
43 04333 1&240S SUB 3.0.SNR ISKIP IF ACO IS NOT "/" 43 04421 000012 NI21 12 
44 04334 000514 JMP OPNLOC 44 04422 000121 NI211 121 
45 04335 145000 MOV 2.1 45 04423 000115 Nl1S: liS 
4& 0433& 10140S INC O.O.SNR ISKIP IF IT IS NOT A " . " 4& 04424 004S23 IRUN: RUN 
47 04337 000&43 JMP WAITX 47 0442S 00452S IPRCO: PRCO 

48 011340 12&4&0 N&O: SUBC 1.1 :ACI=O AND CARRY IS REESTOREO 48 0442& 004S43 IQUALS: EQUALS 

49 ITO ITS PREVIOUS VALUE 49 04427 17&000 MAP.E: AOC 3.3 

SO 04341 11 S&44 INCOR 0.3.SIR ISKIP IF IT WAS A 11.11 SO 04430 OS44&S STA 3.ENT.F 

SI 04342 1&1&&5 INCCR 3.0.SNR :SKIP IF IT WAS NOT A "+11 51 04431 00073& JMP MAP.T 

52 04343 000&42 JMP OPRIN-2 
S3 04344 020SS4 WHAT: LOA O. N77 IBITS 8-15 OF ACO=77 
54 04311S 00440& JSR TPCHR ITYPE IT"?" 
5S 01134& 000&24 JMP WAIT 



10085 N3MRT !008& N3MRT 
01 04432 010220 NXTLOC: ISZ OP.EN 01 04505 054&&0 CRLFX: STA 3.SUBRET :SAVE THE RETURN ADDRESS 
02 04433 000405 JMP NTOPN .LOC WASN'T OPENED 02 0450& 020413 LOA 0.X15 :ACO=15 
03 04434 020732 LOA O.MAP.S 03 04507 004&44 JSR TPCHR : TYPE A MeR" 
04 04435 101004 MOV O.O.SZR ,SKP IF NOT TO USE MAP 04 04510 020711 LOA 0.N12 :ACO=12 
05 04436 0&0302 NIOP MAP ,SINGLE REFERENCE 05 04511 004&42 JSR TPCHR ,TYPE A LINE FEED 
06 04437 045000 STl 1,0,2 ,RESTORE THE OPEN LOCATION 06 04512 020405 LOA O.NIOO ,BITS 8-15 OF ACO=IOO 
07 04440 175232 NTOPN: MOVZR# 3.3.SZC .SKIP IF IT WAS NOT A "eR" 07 04513 004&40 JSR TPCHR ,TYPE A "iil" 
08 04441 000624 JMP JXWT 08 04514 002651 JMP iilSUBRET 
Oq 04442 145400 INC 2.1 ,IF IT IS A LINE FEEO THEN ADD Oq 04515 000000 ENT.F: 0 
10 .1 TO AC2 10 04516 000040 K40: 40 
II 04443 175004 MOV 3.3.SZR ,SKP WAS A ;; II 04517 000100 NIOO: 100 
12 04444 000.403 JMP .+3 12 04520 000077 N77: 77 
13 04445 166000 ADC 3.1 13 04521 000015 X15: 15 
14 04446 166000 ADC 3.1 14 04522 000105 N105: 105 
15 04447 004436 JSR CRLFX 'TYPE A CR. LF 15 
16 04450 152000 OPNLOC: AOC 2.2 .AC2 = 177777 1& 04523 062677 RUN: IORST 
17 04451 050220 SrA 2.0P.EN .STORE THE FLAG FOR OPEN LOC. 17 04524 044216 SrA I.SAV3 
18 04452 151220 MOVZR 2.2 18 04525 102400 PRCD: SUB 0.0 
Iq 04453 147400 AND 2.1 .NEGLECT ADDRESS BIT 0 lq 04526 040150 STA O.EACTV ,RESET TTI/TTO FLAG 
20 04454 044221 SrA I.LOPNL ,SAVE ADRS LAST OPEN'D 20 04527 040637 SrA O.MAP.S 
21 04455 004410 JSR PoeTX-1 ,TYPE ACI 21 04530 020213 LOA O.SAVO 
22 04456 034710 LOA 3.MAP.S 22 04531 024214 LOA I.SAVI 
23 04457 175004 MOV 3.3.SZR .SKP IS NOT TO USE MAP 23 04532 030215 LOA 2.SAV2 
24 04460 060302 NIOP MAP 24 04533 036407 LOA 3.iilEQUALS-1 
25 04461 025000 LOA 1.0.2 25 04534 177005 ADD 3.3.SNR ,SKP=TTY DELE TEO 
26 04462 004404 JSR POCTX .TYPE THE OPEN LOCATION 26 04535 056405 STA 3.iilEQUALS-1 ,CLEAR INTR WAIT 
27 04463 002401 JMP iil.+1 27 04536 034217 LOA 3.SAVCR 
28 04464 004173 WAlTtl .WAIT FOR THE OPERATOR INPUT 28 04537 175100 MOVL 3.3 
2q 2q 04540 034216 LOA 3.SAV3 
30 04465 131000 MOV 1.2 30 04541 002216 JMP iilSAV3 ,RETURN TO PGM 
31 04466 054677 POCTX: STA 3.SUBRET ,SAVE THE RETURN ADDRESS 31 
32 04467 050674 STA 2.STRAC2 .SAVE AC2 32 
33 04470 131000 MOV 1.2 33 
34 04471 126621 SUBZR I.I.SKP ,ACI=IOOOOO 3Q 04542 026755 TT.00+2 ,TTY TEST WAIT SWITCH 
35 04472 132401 SUB 1.2.SKP 35 04543 044405 EQUALS: STA I •• +5 
36 04473 020725 LOA 0.N57 :ACO=57 36 04544 004722 JSR pocn 
37 04474 101400 INC 0.0 37 04545 024403 LOA I •• +3 
38 04475 132453 FRMDGT: SUBO# 1.2.SNC :IF AC2 IS LESS THAN ACI THEN 38 04546 002401 JMP iil.+1 
]q :GO TO PRINT THE DIGIT ]q 04547 004202 WAITX 
40 04476 000774 JMP .-4 40 04550 000000 0 
41 
42 04477 004650 PRIOGT: JSR SHIFT 
43 04500 125004 MOV I.I.SZR 
44 04501 000772 JMP FRMDGT-2 
45 04502 004650 JSR TPCHR-I :TYPE SPACES 
46 04503 030660 LOA 2.STRAC2 ,RESTORE AC2 
47 04504 002661 JMP iilSUBRET 



10087 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
111 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
2'1 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3'1 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4'1 
50 
51 
52 
53 
54 
55 

04551 
04552 
04553 
04554 
04555 
0455& 
04557 
04560 
04561 
04562 
04563 
04564 
04565 
04566 
04567 
04570 
04571 
04572 
04573 
011574 
04575 
04576 
04577 
04600 
04601 
04602 
04603 
04604 
04605 
04606 
04607 
04610 
04611 
OQ612 
04613 
011614 
04615 
04616 
04617 
04620 
04621 
04622 
04623 
04624 
04625 
04626 
04627 
04630 
04631 
04632 
04653 

054445 
00&132 
004&32 
010741 
000407 
014737 
012436 
000.402 
024447 
030445 
133401 
152400 
145000 
006133 
141000 
004427 
020433 
143000 
004424 
102620 
IQ3000 
004421 
020426 
143000 
004416 
020424 
113000 
151132 
000405 
050422 
006070 
010705 
ooon. 
102400 
040702 
002402 
004363 
000000 
054412 
061003 
06U03 
006133 
002406 
001000 
101000 
002000 
076000 
000000 
000000 
005215 
051525 

ITHIS SU8ROUTINE PRINTS CONTENTS OF MAP TABLES 
,TWO DOT COMMANDS ACCESS THIS SUBROUTINE 

E PRINT ENTRY 
, T PRINT ALL ENTRIE8 
MPPRT, STA 3.MP.S3 

JSR iilLMESS 
MPUT 
lSZ ENT.F 
JMP MP.LP-l 
DSZ ENT.F 
ISZ iilGP.Kl 
JMP •• 2 
lOA I.GP.82 
LOA 2.GP.7& 
AND 1.2.SKP 
SUB 2.2 

MP.LP' "lOY 2.1 
JSR aLPOCT 
"lOY 2.0 
JSR GPRMP 
LOA O.GP.B& 
ADD 2.0 
J8R SPRMP 
SUBIR 0.0 
ADD 2.0 
JaR GPRMP 
LOA 0.GP80& 
ADD 2.0 
J8R GPRMP 
LOA 0.GP.85 
ADD 0.2 

,SKP."E" COMMAND 

,RESTORE FLG 
,NO SKpaENTERED ADDR. 

,SAYED AC2 

,ACi=ADDRESS OF PAGE TO PRINT 

,PRINT LOGICAL PAGE # 

,PRINT USER-A ENTRY 

,PRINT USER-B ENTRY 

,PRINT OCH-A ENTRY 

,PRINT OCH-8 ENTRY 

MOVIL. 2.2.SIC ,NO 8KP IS DONE ALL ENTRIES 
JMP MPRTN 
STA 2.GP.82 
JaR apCRLF 
lSI E~T.F 
JMP MP.LP 

MPRTNI SUB 0.0 
STA O.ENT.F 

GP.Kll 
MP.831 
GPRMPI 

JMP aMP.53 
STRAC2 
o 
STA 
DDA 
DlA 
JaR 
JMP 

3.GP.S3 
0.3 
1.3 
aLPOCT 
aGP.53 

GP.I&I 18& 
GP80&1 110U8& 
GP.85' 185 
GP.7&1 76000 
GP.Sil 0 
GP.531 0 

,CONTINUE WITH NEXT ENTRY 

,GET ENTRY 
,PRINT IT 
IRETURN 

MPTXTI .TXTE ICI5~cI2~MAP ENTRY TABLEcI5~cI2~LOGICAL 
U8ER-8cll~DCH-Acll~OCH-8cI5~cI2~1 

USER-ACl1~ 

10088 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
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 
44 
45 
4& 
47 
48 
4'1 
50 

046&& 
04&67 
04117 0 
04671 
04&72 
041>73 
04&74 
0111>75 
041>7& 
04677 
04700 
04701 
04702 
04703 
04704 
04705 
04706 
04707 
04710 
011711 
04712 
04713 

054524 
04441>5 
05041>5 
010521 
031400 
024463 
021000 
125112 
123701 
123401 
151400 
124000 
00U55 
000771 
000402 
004452 
024446 
0304116 
063511 
000777 
0&0211 
002477 

ITELETYPE INTERRUPT PACKAGE 
,AC1.AC2 SAVED 

-1"MESI" PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLER 
,"CLF?" PRINTS A CARRIAGE RETURN 
,"POC?" PRINTS cell IN OCTAL 
,"ZOC?" PRINTS cell IN OCTAL. LEADING IEROS SUPPRESSED 
,"POE?" PRINTS cell IN DECIMAL. LEADING IEROS SUPPRESSED. 
ITHE ABOVE THREE ARE FOLLOWED BY A TAB UNLESS LOCATION PTBI IS 
'ALTERED IN WHICH CASE CONTENTS OF PTB? WILL 8E PRINTED AFTER 
,T~E NUMBER. 
,"TID?" ACCEPTS OCTAL. A~D 
,"TID?" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS 
.INTO ACI FROM THE TTl. LEADING NULLS. TABS. 
,AND SPACES ARE IGNORED. A 16 BIT UNSIG~EO INTEGER IS 
:FORMED. THEN NEGATED IF A MINUS SIGN IS TYPED. 
,EXIT AT CALl+l IF INPUT ERROR WITH ACOsBAD CHARACTER. 
, eNOT A LEGAL DIGIT DR TERMINATING CHARACTERl 
,EXIT AT CALL+2 UPON TERMINATING CHARACTER 
, WITH ACO=O. O. 40. 12. 55 
: FOR NULL. TAB. SPACE. CARRIAGE RETURN. COMMA 
.THE ABOVE WAIT FOR TTO DONE. THEN CLEAR TTO. 
,"CHC?T" PRINTS ASCII CHARACTOR IN C(O)A, CrOll MUST BE O. 
,EXITS CALL +2 IF C(OlR=O, SIMULATES TAB 
,"TYP?" PRINTS ceOlR. EXITS AT CALL.l. REPLACE "TYP?" WITH 
,INTERRUPT TYP? IF DESIRED. 
,"TPSI" PRINTS A SPACE AND EXITS AT CALL.l WITH ACO .. 40 

MES?: STA 
STA 
STA 
lSI 
LOA 
LOA 
LOA 
MOYl# 
ANDS 
AND 
INC 
COM 
JSR 
JMP 
JMP 

PLS?T: JSR 
PEX?T: LOA 

LOA 
SKPBZ 
JMP 
NIOC 
JMP 

3.MES?R 
1. PAC?! 
2.PAC?2 
MES?A 
2.0.3 
1. P3717 
0.0.2 
1.I.SIC 
1.0.SKP 
I.O.SKP 
2.2 
1.1 
CHcn 
MEn.6 
.+2 
CHcn 
1. PAC?! 
2.PAC?2 
TTO 
.-1 
TTO 
iilMES?R 

,PRINT A TEXT MESSAGE 

,C(2) POINTS TO MESSAGE 
'A 8 BIT MASK 
,C(2)"DATA WORD 

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

,LAST 



loon N3MRT 10090 N3MRT 
01 047111 102401 ZOC?: sue O.O.SKP 01 04771> 05411111 CLF?: SlA 3.MES?R ,SAVE RETURN 
02 04715 02051>3 POC?: LOA o.pcno 02 011777 0114755 STl 1. PAC?! 
03 04711> 050437 SlA 2.PAC?2 03 05000 050755 STl 2.PAC?2 
011 04717 03051>5 LOA 2.0cnAB ,PRINT C (\) IN OCTAL 011 05001 0204011 LOA O. XJl5 
05 04720 000404 JMP .+11 05 05002 004755 JSR CHC?T ,PRINT CARRIAGE AND LF 
01> 04721 0504311 POE?: STA 2.PAC12 01> 05003 020515 LOA 0.PCI?2 
07 04722 030572 LOA 2.0EC?TB ,PRINT C (I) IN DECIMAL 07 050011 000701 JMP PLS?T 
OB 04723 102400 SUB 0.0 08 
0'1 047211 0511111>1> SlA 3.MES?R ,BOTH ENTRVS PRINT NUMBER 09 05005 000015 XJI5: 15 
10 04725 044427 SlA I.PAC?I 10 0500& 000007 pcn: 7 
1\ 04721> 040425 STA 0.ZSU1P ,THEN TA8 TO NEXT POSITION 1\ 05007 000000 CHR1Z I 0 
12 04727 050401 SlA 2 •• +1 12 05010 000011 PC1?1: 11 
13 04730 000000 DEC?OC: 0 ,A"LDA 2.TABLE" INSTRUCTION \3 05011 000000 CHR?T: 0 
14 04731 010777 ISZ .-1 III 05012 000000 MES?R: 0 
15 04732 020571 LOA O.PTB? 15 05013 020505 TIC?: LOA 0.PC1?2 
1& 04733 151005 MOV 2.2.SNR ,IF TABLE ENTRY=O 1& 050111 004511 JSR TVP? 
17 04734 000751 JMP PLS?T ,EXIT WITH A SPACE/TAB 17 05015 010775 TIX?: ISZ MES?R 
18 04735 03441& LOA 3.ZSU?P ,ZEROS SUPPRESS STUF 18 0501& 02473& TIR?' LOA I. PAC?! 
1'1 04731> 102400 sus 0.0 \9 05017 034734 LOA 3.ZSU?P 
20 04737 146452 OEon: SUSO. 2.1 .SIC 20 05020 175102 MOVL 3.3.SIC 
21 04740 000405 JMP OEC?P 21 05021 124400 NEG 1.1 
22 04741 14&400 SUB 2.1 ,FORM TliE DIGIT 22 05022 000&1>5 JMP PEX?T+I 
23 04742 03453& LOA 3.Pcno 23 
24 04743 101400 INC 0.0 24 05023 102121 TID?: ADCIL O.O.SKP ,OCTAL ENTRY 
25 04744 000773 JMP OEO?T 25 05024 102440 TID?: SUBO 0.0 ,DECIMAL ENTRY 
26 04745 151235 OEC?P: MOVIR. 2.2.SNR 2& 05025 0511765 STl 3.MES?R 
27 0474& 034532 LOA 3.Pcno 27 05021> 050727 SlA 2.PAC?2 'AC2 IS SAVED 
28 04747 054404 SlA 3.ISU?P ,C(OI=OIGIT 28 05027 0301171 LOA 2.PC!?2 
29 04750 1&3004 ADD 3.0.SZR ,MAKE ASCII 2'1 05030 1\3000 ADD 0.2 
30 04751 00440& JSR CHC?T ,PRINT 30 05031 102440 SUBO 0.0 
31 04752 000751> JMP DEC?OC ,GET NEXT DIGIT 31 05032 040721 SlA O. ZSU?P ,MINUS SIGN AND LEADING SPACES 
32 32 ,FLAG 
33 04753 000000 ZSU?P: 0 33 05033 034720 TIS?: LOA 3.ISU?P 
34 04754 000000 PAC?I: 0 34 05034 175004 MOV 3.3.SIR 
35 04755 000000 PAC?2: 0 35 05035 000760 JMP TIX? 
3& 0475& 000377 P37?71 377 3& 05031> 05471& TIW1, SlA 3. PAC?! 
37 04757 054432 CHC?T : SlA 3.CHR?T ,PRINT CIO) RIGHT 37 05037 0&3&10 SKPDN TTl 
38 047&0 101315 MOVS* O.O.SNR ,RETURN +2 IF NULL 38 05040 000777 JMP .-1 
3'1 047&1 001401 JMP 1.3 39 05041 060&10 DIAC O.TTl 
40 04762 03442& LOA 3.PCI?1 ,AC3 = \I 40 05042 004715 JSR CHC?T 
41 04763 116415 SUB. 0.3.SNR ISKIP IF A TA8 IS NOT TO 41 05043 03443& LOA 3.PC4?0 
42 rBE SIMULATED 42 05044 11&414 SUa. 0.3.SIR 
43 04764 000403 JMP CHA?] 43 05045 101015 MOV. O.O.SNR 
44 04765 004540 JSR TVP? ,PRINT IT 44 0504& 000765 JMP TIS? ,SPACE. TAB. OR NULL 

45 01176& 002423 JMP iilCHR?T ,EXIT 45 05047 024434 LOA I.TINn 
4& 047&7 004535 CHA?3: JSR TPS? ,PRINT SPACE 4& 05050 106015 ADC' O.I.SNR ,COMMA 

47 04770 Ol0417 LO .. O.CHR?Z 47 05051 000744 JMP TlX? ,OR 

48 04771 034415 LOA 3. PCT? 'AC3 = 48 05052 101>424 SUBZ 0.1 .SIR ,MINUS 

49 04772 163404 AND 3.0.SIR 4'1 05053 000405 JMP TIM? ,IF NEITHER THEN GO TO TIM? 

50 04773 000774 JMP CHA?! ,SIMULATE A TASE WITH I 50 05054 034677 LOA 3.ISU?P 

51 ,TO 7 SPACES 51 05055 177200 ADDR 3.3 ICOMPLEMENT SIGN 

52 04774 040413 BlA O. CHR?Z 52 05056 054675 SlA 3. ZSU?P 

53 01715 102414 JMP iilCHR?T 53 05057 0007&0 JMP TIW?+1 
54 54 050&0 13&415 TIM?: SUB. 1.3.SNR ,IS IT A CARRIAGE RETURN? 

55 05061 00073l JMP TIC? ,IF CR THEN GO TO TIC? 



100'lI.N3MRT 
100'12 N3MRT 01 05062 024420 TIN?: lOA I.TIN?1 01 05124 020755 TPS?: lOA O. PC4?0 IPREPARE TO PRINT A SPACE 02 05063 107022 AODZ O.I.SlC .ISKIP IF NOT A DIGIT 02 05125 054461 TYP?I STl 3. TYP?R ITVPE THE RIGHT BVTE OF ACO 03 05064 146513 SUBltl 2.1.SNC ISKIP IF DIGIT 03 05126 034456 lOA 3.INT? IIF IT IS HERE DUE TO SWPAK 04 05065 000731 JMP TIR? 04 05127 175004 MOV 3.3.SlR ,TTO OUTPUTS WIll BE ENABLED. 05 05066 010665 ISZ ZSU?P lOUT OF lEADING SPACES 05 05130 034230 lOA 3.SWREG IREAD THE SWITCHES 0, 050107 020"'5 lOA O. PAC?! 0' 05131 04045' BTA O.P.MSO lSAVE ACO 07 05070 101120 MOVll 0.0 07 05132 020457 lOA 0.P.MB5 08 05071 115120 MOVll 0.3 08 05133 1113404 ANa 3.0.SlR IBIT 5 OF SWREG SET? 0'1 05072 175120 M.OVZl 3.3 0'1 05134 020454 lOA O.P.M81 10 05073 137000 ADD 1.3 18 OLD PAC?I;S + NEW DIGIT 10 05135 040150 STl O.EACTV lSET UP EACTY FOR lPT 11 05074 145220 MOVZR 201 11 05136 177100 AODl 3.3 12 05075 125232 MOVZU 1.I.SlC ISKIP IF OCTAL ~QOE 12 05137 175112 MOVltl 3.3.SlC ISKIP IF TYPEOUTS ARE NOT 13 05076 117000 ADD 0.3 IADD 2 OLD PAC?I'S IJ 05140 0004110 JMP PlP?T ISUPPRES8ED 14 05077 000737 JMP TIW? 14 05141 17"'20 SUBlR 3.3 IBIl Oal 15 05100 000060 PCfI?O' 60 15 051112 117000 ADO 0.3 110 05101 000040 PC4?OI 40 110 05143 020444 lOA 0.P.M80 IGET SAVED CHARACTER 17 05102 177720 TIN?!, -'0 17 05144 0113511 TPT?V, SKPBZ lTO 18 05103 000055 TINU, 55 18 05145 000777 JMP .-1 1'1 05104 030555 OCT?ABI lOA 2 •• +I+.-DEC?OC 1'1 05146 000401 JMP .+1 20 05105 100000 100000 20 05147 0113511 8KPBl TTO 21 05106 010000 10000 l!t 05150 000774 JMP .-4 22 05107 001000 1000 22 05151 054150 STA 3.EACTV ,SET UP EACTV 23 05110 000100 Cl0?O' 100 23 05152 0'1111 OOAS O.TTO ,OUTPUT TO TTO l!4 05111 000010 10 24 05153 0113511 SKPBl TTO 25 05112 000001' 1 25 05154 000777 JMP .-1 26 05113 000000 0 2' 05155 0100211 NIOC TTO 27 05114 030565 DEC?TB: lOA 2 •• +1+.-0EC?OC 27 05156 020431 PlP?TI lOA O.P.MIO ,GET CHARACTER 28 000012 .ROl 10 i!8 05157 034424 lOA 3.PI717 i!'I 05115 02J420 10000 i!'I 051100 1113400 AND 3.0 IREMOVE PARITY BIT FOR lPT 30 05116 001750 1000 30 05161 034150 lOA 3.EACTV 31 05117 000144 100 31 051102 177123 AOOll 3.3.SNC '8KP JB WANT lPT OUTPUT 32 05120 000012 PC!?2: 10 32 051113 000405 JMP TPR?T IFDRGET lPT 33 05121 000001 1 33 051104 061117 DO AS O.lPT ,OUTPUT THE CHARACTER TO lPT 34 05122 000000 0 34 051105 063517 SKPBl lPT ,WA IT FOR lPT 35 000010 .ROl 8 35 05110' 000777 JMP .-1 3f>. 3fo 051107 060217 NIOC lPT 37 05123 000011 PTB?, 11 37 05170 1710400 TPRnl SUB 3.3 38 311 05171 054150 STA 3. EACTY IClEAR EACTV SWITCH 
3'1 05172 034411 lOA 3.P1777 
40 05173 116043 AOCO 0.3.SNC ,SKIP IF IT WAS A RUBOUT 
41 05174 0311705 lOA 3.PC4?0 IAC3 • 40 
42 05175 1102432 8U8Zt1 3.0.SZC ISKIP FOR NON PRINTING 
43 0517' 010611 ISZ CHR?Z ICHARACTERS 
44 05177 034110' lOA 3.PC1?5 IAC3 = 15 
45 05200 1110445 SuBO 0.3.8NR IIKIP IF IT iUS NOT A OCR" 
46 05201 05460' STA 3.CHR?Z ,CLEAR HaRZ pas 
47 05202 0024011 JMP ilTYP?R 
48 05203 000177 P1777: 177 
4'1 05200 177777 INT?! -1 
50 05205 000015 PC1?51 15 
51 05206 000000 TYP?RI 0 
52 05207 000000 P.M80, 0 
53 0521 0 000000 P.MBII lBI 
54 05211 002000 P.MB5: lB5 
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16 
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052111 
05213 
05214 
05215 
0521& 
05217 
052110 
052111 
052112 

00013& 
000104 
000122 
000033 
000000 
000202 
000000 
005123 
OOOIIS 

,THIS PACKAGE IS USED TO CHANGE THE SETTINGS OF LOCATION 
,"SwREG" OF PAGE O. THE PROGRAM CONTROL SHOULD ENTER "INP1" 
,WITH AC3 HAVING THE RETURN ADDRESS. THE CHARACTER INPUTEO 
,BY THE OPERATOR IS ECHOED AFTER A OCR". IF THE COMMAND IS 
,NOT A LEGAL ONE THEN THE CONTROL IS RETURNED WITHOUT DOING 
,ANY THING. OTHERWISE ONE OF THE FOLLOWING COMMANOS IS 
,EXECUTED: 
,KEYS I-q AND A-F ARE USED TO COMPLEMENT THE CURRENT VALUE 
,OF BITS 1-15 OF "SWREG". IF ONE OF THESE KEYS IS HIT THE 
:CORRESPONDING 8IT OF "SWREG" IS COMPLEMENTED AND THE CONTROL 
,IS RETURNED TO THE STATE PROGRAM HAD BEFORE HITTING THE KEY 
,TYPING OF A "a" WILL LOCK THE PROGRAM IN A SWITCH MODIFICATION 
'MODE IN WHICH CASE MORE THAN ONE BITS CAN BE CHANGED BEFORE 
,THE CONTROL IS ALLOWED TO RETURN TO THE MAIN PROGRAM. HITTING 
,THE OCR" KEY WILL UNLOCK THE PROGRAM FROM THIS MODE. 
:n~D" THIS COMMAND GIVEN AT ANY TIME WILL RESET THE "S~REG" 
:TO DEFAULT MODE (ALL ZEROS) AND RESTART THE PROGRAM AT ADD. 
,STOREO IN LOCATION "INS1" 
'"~R" THIS COMMANNO GIVEN AT ANY TIME WILL RESTART THE PROG. 
:AT ADDRESS STORED IN LOCATION "INS?" 
,"M" THIS COMMANO GIVEN AT ANY TIME WILL PRINT THE CURRENT 
,OPERATING MODES. 
,BEFORE THE CONTROL IS RETURNED TO THE MAIN PROGRAM BIT a WILL 
,BE SET IF ANY OF THE OTHER BITS OF "SWREG" IS SET. OTHERWISE 
,IT WILL 8E CLEARED 

,THIS PACKAGE EXITS WITH C(AC3) = CHARACTER TYPED IN (PARITY 
,STRIPPED). 

IN!?36' 
IN1104' 
INI122: 
INC?33: 
INL?K: 
INS?: 
SVP?TB: 
IPTB?: 
IN115: 

13& 
104 
122 
33 
o 
STRT2 
o 
PTB? 
115 

10094 N3MRT 
01 05223 054454 
02 05224 040454 
03 05225 044454 
04 0522& 050454 
05 05227 175200 
0& 05230 054454 
07 05231 17&400 
06 05232 054752 
09 05233 0407&3 
10 05234 020151 
II 05235 03474& 
12 0523& 1&3400 
13 05237 02474& 
14 05240 10&415 
15 
1& 
17 
16 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
26 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 

05241 
05242 
05243 
05244 
05245 
0524& 
05247 

05250 
05251 
05252 
05253 
05254 
05255 
0525& 
05257 

052&0 
052&1 
052&2 
052&3 

052&4 
052&5 
052&& 
052&7 
05270 

000552 
040441 
024&45 
034&54 
11&414 
0347Q7 
1&2452 

000522 
004&54 
034750 
11&405 
000431 
034&23 
152&20 
11&405 

000457 
010735 
0004&5 
014733 

151221 
12&520 
175405 
000452 
147415 

44 05271 000773 
45 05272 10&400 
4& 
47 
46 
49 
50 
51 
52 
53 
54 
55 
5& 

05273 
05274 
05275 
0527& 
05277 
05300 
05301 
05302 
05303 
05304 

135000 
151225 
000451 
0007&7 
000000 
000000 
000000 
000000 
000000 
000000 

INP?: 

INa?: 

IN!?: 

IN2?: 

INR?T 
INS10 
INS?I 
INsn 
INS?! 
INS?C 

STl 
SlA 
SlA 
SlA 
MDVR 
STA 
SUB 
STA 
SlA 
LOA 
LOA 
AND 
LOA 
SUB# 

JMP 
SlA 
LOA 
LOA 
SUB# 
LOA 
SUBD# 

JMP 
JSR 
LOA 
SUB 
JMP 
LOA 
SUBIR 
SUB 

JMP 
lSI 
JMP 
DSI 

MOVIR 
SUBIL 
INC 
JMP 
ANO# 

JMP 
SUB 

MOV 
MOV2R 
JMP 
JMP 
o 
o 
o 
o 
o 
o 

3.INR?T 
o .INS?O 
I.INS?1 
2.INS?2 
3.3 
3.INS?C 
3.3 
3.INT? 
O.INL?K 
O.LAST! 
3.PI7?7 
3.0 
I.PCI?5 
O.I.SNR 

INR? 
0.I~S?3 
I.CIO?O 
3.PC1?2 
0.3.SIR 
3.INC?33 
3.0.SIC 

INS? 
TYP? 
3.IN115 
0.3.SNR 
INM? 
3.PC&10 
2.2 
0.3.SNR 

INn 
INL?K 
IN4?+1 
INL?K 

2.2.SKP 
1.1 
3.3,SNR 
IN3?+2 
2.I.SNR 

IN2? 
0.1 

1.3 
2.2.SNR 
IN4? 
IN2?+1 

:SAVE THE RETURN ADDRESS 
:SAVE ACO 
:ACI 
,AND AC2 , 
,SAVE CARRY 

'"INL?K" IS NOT -I 
,READ THE INPUT 
:AC3 = 177 
,GET RIO OF THE PARITY BIT 
,AC I = 1'5 
,SKIP IF THE CHARACTER TYPED 
'~AS NOT "CR" 

,SAVE CHARACTER 
:ACI = 100 
,AC3 = 12 
,SKIP IF IT IS A LINE FEED 
:AC3 = 33 
,SKIP IF ACO IS EQUAL OR MORE 
,THAN AC3 

:ECHO THE CHARACTER 

,CK FOR "M" 

,AC3 = ~o 
IAC2 = 100000 
,SKIP IF THE OIGIT TYPED WAS 
:NDT 0 

,IN S~REG LOOP? 
:NDPE-OON'T SET swREG BITS 
,RESTORE LOOP FLG 

,SHIFT AC2 TO RIGHT 
,ACI = I 

:STAY IN LOOP UNTIL ALL BITS 
,OF SWREG ARE CHECKED 

'WHEN THE CONTROL COMES HERE 
:FOR THE FIRST TIME ACI = !OO 



10095 N3MRT 10096 N3MRT 
01 05305 126QOO INM?: SUB 1.1 01 05372 107000 INS?: ADD 0.1 :ACI = 100+ ASCII VALUE OF 
02 0530& 03&713 LOA 3.@IPTB? 02 .CONTROL CHARACTER 
03 05307 054711 STA 3.SVP?TB SAVE PTA? 03 05373 020&17 LOA 0.IN1?3' :ACO = 13& 
04 05310 0344&1 LOA 3.PC.40 PREPARE TO PR INT A SPACE 04 05374 00677Q JSR @ITYP? :TYPE ;. 

05 AFTER EACH NUMBER 05 05375 121000 MOV 1.0 
06 05311 056710 STA 3.iilIPTB? 06 05370 006772 JSR iilITYP? :ECHO CHARACTER 
07 05312 006127 JSR @ICLF? : TYPE A "C~ll AND "LF" 07 05377 03Q433 LOA 3.IN?17 
08 05313 00& 130 JSR @IPOE? :PRINT THE CONTENTS OF ACI 08 05QOO 11&405 SUB Q,3,SNR :CK FOR CNTL "0" 
09 05314 03Q604 LOA 3.PC1?2 :AC3 = 12 09 05401 006Q27 JSR @INOOT 
10 05315 125400 INC 1.1 10 05Q02 03Q612 LOA 3.INI?22 :AC3 = 122 
11 05H& 1&6452 SUBO# 3d.SZC :SKIP IF ACI IS GREATER OR EQUAL II 05403 116Q05 SUS 0.3.SNR :SKIP IF IT IS NOT OR 

12 ,TO AC3 12 05Q04 000Q05 JMP IN&? 
13 05317 006450 JSR iilITPS? : TYPE A SPACE 13 05Q05 034606 LOA 3.IN1?OQ :AC3 = 104 

14 05320 101220 MOVZR 0.0 :ACO = 20 lQ 05406 11640Q SUB O,3,SV~ .SKIP IF IT WAS A ;0 

15 05321 122414 SUB# 1,0, SZf:t' :SKIP AFTER TYPING # 15 15 05407 000737 J~P IN4? 
16 05322 000771 JMP INM?+6 16 05Ql0 05Q230 STA 3.SWREG :SET SWITCHHES TO DEFAULT 

17 05323 006127 JSR iilICLF? 17 :MOOE 
18 0532Q 030230 LOA 2.SWREG 18 05QII 034606 IN6?: LOA 3.INS? .AC3 = ADDRESS OF THE LOCATION 

19 05325 1511QO MOVOL 2.2 .AC2 HAD SWITCH SETTINGS 19 :WHERE THE PROGRAM WILL START 

20 05326 126560 SUBCL 1.1 :BRING THE CARRY BIT IN ACI 20 05412 05Q665 STA 3.INR?T 
21 05327 006131 JSR @IZOC? .TYPE THE CONTENTS OF AC 1 21 05QI3 012416 INR?: ISZ iilIINT? 
22 05330 006437 JSR iilITPS? .TYPE A SPACE 22 05414 030230 LOA 2.SWREG 

23 05331 151124 MOVZL 2.2.SZR :SKIP AFTER TYPING ALL THE 16 23 05415 176220 AOCZR 3.3 :AC3 = 77777 
2Q .SITS 24 05416 173Q04 AND 3.2.SZR .SKIP IF THE SW ITCHES ARE SET 

25 05332 000774 JMP .-Q 25 ,TO ALL ZERO'S 

26 05333 006127 JSR iilICLF? 26 05417 172000 AOC 3.2 
27 05334 03Q664 LOA 3.SVP?TB 27 05Q20 050230 STA 2.SWREG 

28 05335 05666Q STA 3.@IPTB? :RESTORE PTB? 28 05Q21 020663 LOA O.INS?C :RESTORE CARRY 

29 05336 000410 JMP INQ? 29 05422 101100 MOVL 0.0 

30 30 05423 020655 LOA O.INS?O 

31 05337 170000 IN3?: AOC 3.3 .AC3 = -I 31 0542Q 024655 LOA I.INS?1 

32 05340 054656 STA 3.INL?K :LOCK IN SWITCH INPUT MODE 32 05425 030655 LOA 2.INS?2 .RESTORE THE ACCUMULATORS 

33 05341 024230 LOA I. SWREG :REAO THE CURRRENT VALUE OF 33 05Q26 034655 LOA 3.INS?3 :RETURN WITH CCAC3l=CHAR INPUT 

34 r" SWREG II 34 05427 002650 JMP iilINR?T .RETURN 

35 05342 133414 ANO# 1.2. SZR :TAKE XOR OF ACI AND AC2 35 05430 004154 INOOT DOT 
36 05343 146401 SUB 2.1.SKP 3& 05Q3\ 005204 lINT? INT? 

37 05344 147000 ADO 2.1 37 05432 000117 IN?17 117 

38 05345 044230 STA I.SWREG :SAVE THE NEW VALUE OF "SWREG" 
39 05346 010650 IN4?: ISZ INL?K :SKIP IF THE PROGRAM IS LOCKED 
40 lIN SWITCH INPUT MODE 
41 05347 000444 JMP INR? 
42 05350 014646 OSZ INL?K :NEVER SKIP 
43 05351 102520 SUBZL 0.0 
44 05352 024150 LOA 1. EACTV :SAVE EACTV 
45 05353 040150 STA O.EACTV ,SET TTl ACTIVE BIT 
46 05354 020151 LOA O. LASTI ,WHILE TTl ACTIVE IS SET 
47 053~5 101102 MOVL o.a.Sle ,TTl INTR HANOLR WDN'T SET SWREG BITS 
48 05356 000405 JMP .+5 
49 053~7 0&3&10 SKPON TTl :WAIT FOR OPERATOR INPUT 
50 05360 000774 JMP .-4 
SI 05361 060610 01 AC O. TTl 
52 05362 000402 JMP .+2 
53 053&3 101220 MOVZR 0.0 
54 05364 040151 STA O.LASTI 
55 05365 044150 SrA I.EACTV ,RESTORE EACTV 
56 05366 000647 JMP INO?+I 
57 053&7 005124 ITPS? TPS? 
58 05370 005125 ITYP? TYP? 
59 0537\ 000040 PC.40 40 
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28 
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05433 
05434 
05435 
05436 
05437 
05440 
05441 
05442 
05443 
05444 
05445 
05446 
05447 
05450 
0'5451 
05452 
05453 
05454 
05455 
05456 
05457 
05460 
05461 
05462 
05463 
05464 
05465 
05466 
05467 
05470 
05471 
05472 
05473 
05474 
05475 
05476 

48 05477 
49 05500 

063777 
002134 
075401 
07140 I 
065401 
06UOI 
020000 
040465 
101102 
063077 
061401 
020460 
040000 
020454 
061401 
020136 
101005 
000406 
060402 
061401 
101120 
101220 
061002 
022001 
030535 
034437 
061477 
113000 
117000 
025400 
035000 
044432 
030432 
112415 
001400 
066077 
060177 
005400 

,LINTR - LINKER INTERRUPT HANDLER 
,SAVES AC'S CARRY MSKO (0) AND USERMOOE 
,STATUS ON A HARDWARE STACK. 
,THEREBY MAKING INTERRUPT PROCESSING 
,RE-ENTRANT 
,DEVICE INTERRUPT ADDRESS AND MS~O HAVE 
,BEEN ENTERED BY EACH DEVICE TEST 
,PREVIOUSLY PERFORMING THE APPROPRIATE 
,NUMBER OF "EINTS' ENTER INTERRUPT SERVICE 
,CALLS TO FILL THE APPROPRIATE OEV TABLES 

LINTR: SKPDZ CPU 
JMP iilPFAIL 
PSH 3 
PSH 2 
PSH I 
PSH 0 
LOA 0.0 
STA O.LDC.O 
MOVL O.O.SZC 
HALT 
PSH 0 
LOA O.ILLSC 
STA 0.0 
LOA O.MSKRG 
PSH 0 
LOA O.MPSWT 
MOV O.O.SNR 
JMP .+6 
DIA 0.2 
PSH 0 
MDVZL 0.0 
MOVV! 0.0 
OOA 0.2 
LOA O.iill 
LOA 2.LK300 
LOA 3.LMSKS 
INTA 0 
ADD 0.2 
ADD 0.3 
LOA 1.0.3 
LOA 3.0.2 
STA I. MSKRG 
LOA 2.K4 
SUB# 0.2.SNR 
JMP 0.3 
MSKO I 
INTEN 
JSR 0.3 

,POWER FAIL? 

,SAVE AC3 
,AC2 
,ACI 
,ACO 

,CARRY 
,BIT 0 OF O=I? 
,PC*2+CRY IN BIT 15 
,SET UP ILLEGAL SUPER. 
,CALL IN LOC O. 

,SAVE OLD MSKO 

,SKIP IS USE MAP 
,IGNORE MAP 
,GET STATUS 
,PUT ON STACK 
,TURN BIT 0 OFF , 
,WRITE IT TO STATUS 
,DEFER TO LOAD STATUS REG. 

tWAS IT A OEV #4 INTR? 
: YEP. SERV ICE IT 

,GO TO INTR SERV 
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03 
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05 
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07 
08 
09 
10 
II 
12 
13 
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15 
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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 

05501 
05502 
05503 
05504 
05505 
05506 
05507 
05510 
05511 
05512 
05513 
0'5514 
05515 
05516 
05517 
05520 
05521 
05522 
05523 
05524 
05525 
05526 
05527 

05530 
05531 
05532 
05533 
05534 
05535 
05536 
05537 

060277 
020136 
101005 
000403 
061601 
061002 
065601 
044414 
066077 
061601 
101220 
040413 
061601 
065601 
071601 
075601 
060177 
002405 
000000 
000000 
000004 
177770 
000000 

054410 
034467 
117000 
051400 
034767 
117000 
045400 
002401 

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

LINTO: 

LMSKS: 
MSKRG: 
K4: 4 
ILLSC: 
LOC.O: 
,EINTP 
, (ACOI 
,(ACI) 
, (AC21 

o 
o 

INTDS 
LOA O.MPSWT 
MOV O.O.SNR :SKIP IS USE MAP 
JMP .+3 
POP 0 ,RETRIEVE STATUS OFF STACK 
OOA 0.2 ,WRITE IT 
POP I ,RETRIEVE MASK 
STA I.MSKRG 
M$KO I 
POP 0 :GET CRY+2*PC 
MOVZR 0.0 ,RESTORE CRY 
STA O.LOC.O 
POP 0 
POP I 
POP 2 
POP 3 
INTEN 
JMP iilLOC.O ,GETS TO LOGICAL 0 

177170 
o 
- ENTER INTERRUPT SERVICE PARAMETERS 

DEV. JSR iilEINTS 
MSKO 
ADDRESS OF DEV INTR SERV 

EINTP: STA 3.EI.S3 
LOA 3.LK300 
ADD 0.3 
STA 2.0.3 
LOA 3.LMSKS 
ADD 0.3 
STA 1.0.3 
JMP iilEI.S3 

42 05540 000000 EI.S3: 
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33 
34 
35 
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37 
38 
39 
40 
41 

05541 
05542 
05543 
05544 
05545 
05546 
05547 
05550 
05551 
05552 
05553 
05554 
05555 
05556 
05557 
05560 
05561 
05562 
05563 
05564 
05565 
05566 
05567 
05570 
05571 
05572 
05573 
05574 
05575 
05570 
05577 
05600 
05601 
05602 
05603 
05604 
05605 

020470 
030456 
041000 
151400 
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 
060104 

'LCINT - INITIALIZE INTERRUPT SERVICE TA8LES 
,VECTOR AOORESSES ARE SET TO ILLEGAL I~T 
,AND MSKO'S ARE SET TO -I 
'LSTKP IS SET TO START I AFTER MSKO'S 
LCINT: LOA O.LILLI 

LOA 2.LK300 
STA 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.@LC.KI+1 
MOVZR 2.1 
MOVZR 1.2 
LOA O.@LC.KI 
ADO 0.2 
STA 2.@LC.KI 
MOVZR 1.1 
AOC 0.0 
STA 0.0.2 
ADO 0.2 
ADO O.I.SZR 
JMP .-3 
INC 2.2 
STA 2.LMSKS 
LOA 0.LC.K2 
STA 0.1 
SUB 0.0 
STA O.MSKRG 
STA 0.@LC.KI+2 
LOA 0.LC.KI+3 
STA 0.3 
LOA I.PRFLG 
MOV lol.SNR 
JMP • +5 
LOA 0.LC.K7 
STA 0.300+PRTY 
NIOC PRTY 
NIOS PRTY 

,AC2=100.ACI=200 
,RESERVE 100 WORDS 
,ABOVE MEM ALLOC. TBLS 
1100 FOR MSKO 
,ACI=IOO 

,STRT INT MSK =0 

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

!0100 N3MRT 
01 05606 020420 
02 05607 04031 0 
03 05610 020417 
04 05611 040311, 
05 05612 020134 
06 05613 040300 
07 05614 020414 
08 05615 040317 
09 05616 001400 
10 05617 005433 LC.K2 
II 05620 000300 LK300 
12 05621 001443 LC.KI 
13 05622 002357 
14 05623 002361 
IS 05624 002401 
16 05625 005641 LC.K7 
17 05626 027021 LC.K8 
18 05627 027117 LC.K9 
19 05630 005652 LC.K6 

LOA 0.LC.K8 
STA 0.300+TTI 
LOA 0.LC.K9 
STA OdOO+TTO 
LOA O.PFAIL 
STA 0.300 
LOA O.LC.K6 
STA 0.300+LPT 
JMP 0.3 

LlNTR 
300 
LSET8 
STAOR 
STKPG 
STKIN 

,AOOR OF TTl INTR HANOLER 
,PUT IN INTR TBL 
,AODR OF TTO INTR HANDLER 
,PUT IN INTR TBL 
,PWR FAIL RTN AODR 
,PUT IN INTR TBL 

,SET UP FOR LPT INTA 

PRTHL 
n.T! 
TT. TO 

,PARITY INTR HANDLER AODRESS 

LPT.I 



10101 N3MRT 10102 N3MRT 01 05&31 005&32 LILLI: LILLI-l 01 IOVAL 02 05&32 040144 SU O.UOEVI" 02 110 VALIDITY TRAP HANDLER 03 05&33 024402 LOA I •• +2 03 DETERMINE LEGALITY OF TRAP ERROR OR IF NOT EXPECTED 04 05&34 123001 ADO I.O.SKP 04 051154 022501 OVAL: LOA O."ICO.O 05 05&35 0110200 NIOC 0 05 051155 0405&7 STA O.rOV.O Oil 05&3& 040401 STA 0 •• +1 Oil 05115& 02&500 LOA l.iilICO.1 07 051137 0110200 NIoe 0 ,CHANGED TO OEV. 07 051157 0445&& STA I.IOV.I 08 051140 001400 JMP 0.3 08 05&110 032477 LOA 2.iilICO.2 Oq Oq 05&111 0505115 STA 2.rOV.2 10 , PARITY INTERRUPT HANDLER SUBROUTINE 10 05&112 03&47& LOA 3.iilICO.3 II 05&41 022410 PRTHLl LOA O.iilPR.RO : GET SA VEO LaC II 05&113 0545&0 SU 3.IOV.3 12 05&42 0114404 OIA I.PRTY ,GET MAOR BITS 12 0511&4 1025110 SUBCL 0.0 13 051143 071"404 OIS 2.PRTY ,GET XMAOR BITS 13 0511105 0405102 STA 0.IOV.4 
U 051144 0113077 HALT ,PARITY ERROR OCCURRED 14 05111111 020233 LOA O.VLPCR 15 051045 0100204 NIOC PRTY ,CLEAR ERROR 15 0510107 024234 LOA I. VLOTA ,VIOL. DATA 110 05104& 0&0104 NIOS PRTY ,REENABLE INTR 1& 05&70 030143 LOA 2.STATS ,STA TUS WORD 17 05&47 002401 JMP iilPR.RT :RETURN TO INTERRUPT DISMISS 17 05&71 0&0177 INTEN 18 05&50 005501 PR.Rl: LINTO 18 05&72 04055& STA O.IOV •• Iq 05&51 005527 PR.RO: LOC.O Iq 05&73 04455& SU I.IOV.S 20 20 051174 05055& STA 2.IOV.C 21 'LPT.I- LPT INTA HANDLER IF NO LPT TEST 21 051075 03105100 LOA 3.iilIOV.7 ,WAS THIS A DOT VIOLATION? 22 051052 0&0217 LPT.I: NIOC LPT 22 05&7b 175005 MOV 3.3.SNR ,SKIP=OOT VIOL. 23 051153 001400 JMP 0.3 ,RETURN 23 05&77 000410 JMP NTOOT ,NOT A OOT VIOL. 

24 05700 101400 ETODT: INC 0.0 ,PC + I 
25 05701 040553 STA O.IVOOT 
2/1 05702 020542 LOA O.IOV.O 
27 05703 024542 LOA I.IOV.I 
28 05704 030542 LOA 2.IOV.2 
2q 05705 03453& LOA 3.IOV.3 ,RESTORE AC'S 
30 0570& 00254& JMP iilIVOOT :RETURN TO DOT 
31 05707 034140 NTOOT: LOA 3.PSTRT 
32 05710 03540& LOA 3.10.3 
33 05711 175122 MOVlL 3.3.SlC ,BIT 0=1 IS EXPECTED TRP 
34 05712 000521 JMP IOV.E :EXPECTED TRAP RETURN 
35 05713 175220 MOVlR 3.3 
310 05714 054537 STA 3.IOV.R 
37 05715 034234 LOA 3. VLDTA ,VIOL. DATA REG. 
38 057110 020443 LOA 0.IOV40 ,=40 
3q 05717 117404 ANa 0.3.SlR :SKP IS NOT VALIDITY VIOL. 
40 05720 000404 JMP .+4 
41 05721 00& 132 JSR iilLMESS ,MUST BE 110 PROTECT ERR 
112 05722 OOIlOH IO.TX 
113 05723 0001103 JMP IOVPR 
411 057211 0010 \32 JSR iilLMESS :VALIOITY PROTECT ERR 
45 05725 0010111 VL. TX 



10103 N3MRT 
10104 N3MRT 01 057~& 020522 IOVPR: LOA O.IOV.A 01 OwCHK - DEFER OR WRITE CHECK TRAP 02 05727 006102 JSR iilERROI ,FINISH PRG# MAP ETC 02 OETER~INE LEGALITY OF TRAP 03 05730 000401 JMP .+1 03 OR ERROR TYPE IF NOT EXPECTED 04 05731 006132 JSR iilLMESS 04 05 05732 006057 IOTX5 :INSTRUCTION MESSAGE 05 05762 022773 DWCHK: LOA O.iilICD.O 06 05733 026046 LOA l.iilTPLOC :GET SAVED INSTRUCTION 06 05763 0404&1 STA O.IOV.O 07 05734 006133 JSR iilLPOCT :PRINT IT 07 05764 026772 LOA 1. iIlICD.1 08 05735 006132 JSR iilLMESS ,TYPE AC'S HEADER 08 05765 0444&0 STA 1.IOV.1 0'1 0573& 00&2&3 IOTX3 0'1 057&& 032771 LOA 2.iilICO.2 10 05737 020505 LOA O.IOV.O 10 05767 050457 STA 2.IOV.2 II 05140 024505 LOA l.IOV.l 11 05770 03&710 LOA 3.iilICO.3 12 05741 030.505 LOA 2.IDV.2 12 05771 054452 STA 3.IOV.3 13 05742 00&103 JSR iilERRDC ,PRINT AC 0.1 ANa 2 AT TRP 13 05772 1025&0 SU8CL 0.0 14 05743 000401 JMP .+1 14 05713 040454 STA 0.IDV.4 15 05744 00& 132 JSR iilLMESS 15 05714 020233 LOA O.VLPCR ,PC REG. 1& 05745 00&272 IDTX4 1& 05775 024234 LOA 1.VLOTA 'VIOL. DATA 17 0574& 020475 LOA 0.IDV.3 :PRINT AC3 CARRY ANa RETRN 17 0571& 030143 LOA 2.STATS :STATUS REG 18 05747 024500 LOA I.IDV.4 18 05717 0&0171 INTEN 1'1 05750 030503 LOA 2.IOV.R 1'1 0&000 040450 STA O.IOV.A 20 05751 006103 JSR iilERRDC 20 0&001 044450 STA I.IDV.S 21 05752 000401 JMP .+1 21 0&002 050450 STA 2.IOV.C 22 05753 155100 MOVL 2.3 22 0&003 03&452 LOA 3.ilIDV.7 

23 05754 000457 JMP IOV.E 23 0&004 175004 MOV 3.3.SIR 24 05755 003031 ICO.O: Co.SO 24 0&005 000&73 JMP ETOOT 
25 0575& 003032 ICD. II CO.SI 25 0600& 034140 LOA 3.PSTRT 
26 05757 003033 ICO.2: CD.S2 2& 0&007 035407 LOA 3.7.3 
27 057&0 003034 ICO.3: CO.S3 27 0&010 175122 MOVIL 3.3.SIC :GET DEFER WRITE CHK RETRN 
28 057& I 000040 IOV40: 40 28 06011 000422 JMP 10V.E 

2'1 06012 175220 MOVIR 3.3 
30 06013 054440 STA 3.IOV.R 
3\ 06014 125220 MOVIR 1.1 
32 06015 125223 MOVZR I.I.SNC :5KP IS WRITE PROTECT VIOL. 
33 0&01& 000404 JMP • +4 
34 0&017 00&132 JSR iilLMESS 
35 0&020 00&142 WP. TX 
3& 0&021 000705 JMP 10VPR 
37 0&022 125220 MOVZR 1.1 
38 0&023 125223 MOVIR I.I.SNC ,SKP IS DEFER PROTECT ERR 
39 0&024 000404 JMP • +4 
40 0&025 006132 JSR iilLMESS 
41 0&0210 00&126 OF.TX 
42 0&027 000&77 JMP IOVPR 
43 010030 00&132 JSR iilLMESS 
44 0&031 00&15& AI. TX :MUST 8E AUTO-INDEX PROTECT ERR 
45 0&032 000&74 JMP 10VPR :FINISH TYPEOUT 



10105 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
111 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 

0&033 
0&034 
0&035 
0&03& 
0&037 
0&040 
0&041 
0&042 
0&043 
0&044 
0&045 
0&04& 
0&047 
0&050 
0&051 
0&052 
0&053 
0&054 
0&055 
0&05& 
0&057 
%07& 
0&077 
0&111 
0&112 
0&12& 
0&127 
0&142 
0&143 
0&15& 
0&157 
0&174 
06175 
0&210 

175220 
054407 
00&421 
0&0277 
034143 
075002 
0&0117 
002401 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
0043&& 
003054 
005215 
005215 
144411 
005215 
05301.1 
005215 
042011 
005215 
153411 
005215 
040411 
005215 
042011 
151120 

,1/0 OR VALIDITY TRAP RETURN 
,RETURN TO TEST FORCING VIOLATION 
.lOGICAl ADDRESS IS IN AC3 - lEFT 1 
10V.E: MOVlR 3.3 ,ACO-I-2=MAP REGISTERS 

IOV.3: 
10V.0: 
10V.1l 
IOV.2: 
IOV.4: 
10V.A: 
10V.B: 
10V.C: 
10V.R: 
IvODT. 
IOV.7: 
10RlM: 
IOTX5: 
10. TX: 

STl 3.IOV.3 
JSR ii110RlM 
INTDS 
lOA 3.STATS 
DOA 3.2 
INTEN 
JMP .UIOV.3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
MAP.S 

LDMAP 

.RElOAD MAP IN CASE 2ND lVl 

.STATUS ~ORO 

.WRITE IT 

.TXTE 1<15><12>INSTRUCTION CAUSING TRAP = 
• TXTE 1<15><12> 
1/0 PROTECT ERRORI 

Vl.TX: .TXT~I<15><12> 
VALIDITY PROTECT eRROR I 

DF.TX: .TXTE 1<15><12> 
DEFER PROTECT ERRORI 

~P.TX: .TXTE 1<15><12> 
~RITE PROTECT ERROR I 

AI.TX: .TXTE ·1<15><12> 
AUTO-INDEX PROTECT ERRORI 

OCHTX: .TXTE 1<15><12> 
DtHVIOLATION ERROR<15><12> 

PROG*<II>ERRORS<15><12>1 

1010& N3MRT 
01 0&220 005215 
02 0&227 005215 
03 0&233 005215 
04 0&241 141504 
OS 0&24& 005215 
0& 0&2&3 005215 
07 0&272 005215 
08 0&305 051525 
09 0&311 051525 
10 0&315 005215 
II 0&333 005215 
12 0&341 050240 
13 0&357 050240 
14 0&403 005215 
IS 0&411 177177 
1& 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
2'1 
30 
31 
32 
33 
34 

0&423 
0&424 
0&425 
0&42& 
0&427 
0&430 
0&431 
0&432 
0&433 
0&434 
0&435 
0&43& 
0&437 
0&440 
0&441 

054416 
00&017 
12&520 
107404 
12&&21 
12&400 
030137 
021001 
101120 
101220 
123000 
041001 
010402 
002401 
000000 

TXT.O: 
TXT.I: 
TXT.2: 
TXT.3: 
TXT .4: 
IOTX3: 
IOTU: 
TXT.5: 
TXT .&: 
TXT.7: 
TXT.8: 
TXT.'1: 
TXT. AI 
TXT.S: 
1'FTEX: 

.TXTE «15><12>PROGRAM • ( 

.TXTE «15><12>AC'S ( 

.TXTE «15><12>SCRlO/HI ( 

.TXTE (DCHlO/HI ( 

.TXTE «15><12>ME~ AllOCATION TABLE<15><12>( 

.TXTE «15><12>ACO<II>ACI<II>AC2! 

.TXTE «15><12>AC3<II>CARRY<II>RET ADRS! 

.TXTE IUSER A<II>I 

.TXTE IUSER B<ll>1 

.TXTE 1<15><12>ST.lA<II>START<ll>ERROR!RES.)<15><12>1 

.TXTE 1<15><12>RAN AC= 

.TXTE I PHYS<II>lOGICAL PHYS<II>lOGICAl! 

.iXTE I PHYS<II>lOGICAl RElOC<II>PHYS<ll>lOGICAl RELOCI 

.TXTE 1<15><12>RElLO/HII 

.TXTE 1<177><177><177><15><12>PO~ER FAIL @ I 

,RANOCH- RAN~OM SELECT OCH MAP A OR B 

RANOCH: STA 3.RNO.3 
JSR ii1ARANG 
SUBll 1.1 
AND 0.1. SlR 
SUBlR 1.I.SKP 
SUB 1.1 
lOA 2.AlTBl 
lOA 0.1.2 
MOVll 0.0 
MOVZR 0.0 
AOD 1.0 
STA 0.1.2 
ISl RND.3 
JMP iilRNO.3 

RND.3: 0 

.GET RANDOM. 

.SKP IS USE OCH MAP A 
,USE DCH MAP B 

.GET ADDR OF ALlOC TBl 
,GET OCH ALlOC. WORD 

:DElETE BIT 0 
,ADD IN BIT 0 SELECTED 
:PlACE IN DCH AllOC. WORD 
:SKIP ON EXIT 
,RETURN 



10107 N3MRT 10108 N3M~T 
01 IAMSCR-ASIGN A SCRATCH AREA TO OCH 01 ,MAP OPT DOES NOT EXIST 
02 INO SKIP IF MEMORY ASSIGNED 02 ,USE FIRST lK SCR ASSIGNED 
03 lOR NO SCRATCH AREA AVAILABLE TO ASSIGN 03 06511 102400 AM.NM: SUB 0.0 
04 AMSCR: 04 06512 006413 J5R lilAM.GA 
05 06442 062401 SAVE 05 06513 0&3077 HALT 
06 06443 054456 SrA 3.AM.S3 0& 06514 125300 MOVS 101 
07 0&444 022137 LOA O.iilALTBL ,GET #IK'S ASSIGNED 07 06515 125700 INCS 101 
08 06445 101005 MOV O.O.SNR INOT=O INVALID NONSCR TO ASSIGN 08 06516 030137 LOA 2.ALTBL IENTER OCH ASSIGNO 
0'1 06446 000441 JMP AM.XT 0'1 06517 1)45001 STl 1.1,2 
10 )6447 030137 LOA 2.ALT8L 10 06520 0007&& JMP AM.Xl-l 
11 0&450 025001 LOA 1.1.2 11 06521 000000 AM.S3 0 
12 0&451 135000 MOV 1.3 ISAVE AC1 12 0&522 000037 AM.37 37 
13 0&452 125·120 MDVlL 101 13 0,(,523 00&713 AM.KI LOCHL 
\4 0&453 125224 MOVZR loI.SlR IERROR EXIT IF 14 0&524 000000 AM.TM 0 
1.5 010454 000433 JMP A~.XT lOCH ALREADY ASSIGNED 15 010525 0025&4 AM.GA GETPA 
1& 0&455 0201310 LOA O.MPSWT 1& 0&52'& 002224 AM.RM RMSEL 
17 0&~5& 101005 MOV O.O.SNR lSKP IF MAPPED 17 010527 000777 A..,777 777 
:.8 0&457 000432 JMP AM.NM INO MAP 18 0&530 027201 AM.AA OCHMO I A OCH MAP 
1'1 0&4.(,0 175113 MOVL# 3.3.SNC ISKP IF 8 OCH MAP (BIT 0=1) 1'1 010531 027203 AM.BB OCHM2 18 OCH MAP 
C!O 0&461 000403 JMP .+3 
21 0&11102 034447 LOA 3.AM.88 ,8 MAP OCH 
22 0&4&3 000402 JMP .+2 
23 0&4&4 034444 LOA 3.AM.AA IA OCH MAP 
24 0&4&5 054403 STA 3.AM.GI+2 
25 0&466 00&440 AM.GI: JSR iilAM.R'" rSELECT A PAGE 
2& 06467 00&522 A"'.37 IPAGE 0 TO 37 
27 0&1170 000000 0 ,A OR 8 OCH MAP 
28 010471 000416 JMP AM.XT INa CORE AVAILABLE 
2'1 0&472 105300 MOVS 0.1 10-LOG 
30 06473 125700 INCS 101 II OPR:+I 
31 0&474 030137 LOA 2.ALT8L 
32 0&475 035001 LOA 3·,1,2 
33 06476 167000 ADD 3.1 IAOO IN 8IT o IF ON 
34 0&477 045001 SrA 1,1,2 ISAVE OCH 
35 0&500 040424 STl O. AM. TM 
3& 06501 102400 SU8 0.0 
37 06502 00&423 JSR ilAM.GA 
38 06503 0&3077 HALT 
39 0&504 020420 LOA O.AM.TM 
40 0&505 004561 JSR LOCHM 
41 06506 012413 ISl ilAM.S3 
42 06507 00&414 AM.XT: JSR ilAM.Kl ILOAO MAP OPT. SET seRLO.HI 
43 0&510 0&2&01 RTRN 



10109 N3MRT ! 0 II 0 N3MRT 
01 ,EMSCR- 01 
02 ,EXPAND oCH SCRATCH AREA 02 ,MAP OPTION EXISTS SEE IF THE NEXT 
03 03 ,LOGICAL IK OCH IS AVAILABLE 
04 EMSCR' 04 06557 000040 ,EM40' 40 
05 06532 062401 SAVE 05 065&0 002575 EM.CM' CMAPB 
0& 0&533 0547&& STl 3.AM.S3 06 065&1 137000 EM.UM' ADO 1.3 
07 06534 030137 LOA 2.ALTBL 07 065&2 1&1000 MOV 3.0 ,[Ol=NEXT HIGH OCH 
08 06535 021000 LOA 0.0.2 ,ACO=_IK SCR 08 0&5&3 034774 LOA 3.EM40 
09 0&53& 025001 LOA 1.1,2 ,ACI=OCH LIMIT 09 065&4 1&2415 SUB_ 3.0.SNR ,SKIP IS STILL IN 32K 
10 0&537 044417 STl !.EMS.O ,SAVE IT 10 0&5&5 000722 JMP AM.XT 
II 0&540 125120 MOVIl 1.1 II 0&5&& 030702 LOA 2.AM.GI+2 ,OCH BIT MAP 
12 0&541 125220 MoVZR 1.1 :TURN BIT 0 OFF 12 0&5&7 00&771 JSR iilEM.CM ,SKIP IF AVAIL 
13 0&542 0347&0 LOA 3.AM.37 13 06570 006770 JSR iilEM.CM ,WASN'T SET IT=O AND SKP 
14 06543 137400 AND 1.3 ,3=START OCH LOG 14 0&571 135701 INCS 1,].SKP ,(3)UPPR=NEW OCH+IK 
15 06544 16&700 SUBS 3.1 II=UK'S OCH 15 0&572 000715 JMP AM.XT ,EXIT CANT EXPAND UP 
1& 0&545 122415 SUB_ 1.0.SNR ,SKIP=NOT ALL AS-OCH 1& 0&573 040731 SrA O.AM.TM 
17 0&54& 000741 JMP AM.XT ,EXIT ALL SR-OCH 17 0&574 122400 SUB 1.0 
18 0&547 02013& LOA O.MPSWT 18 0&575 117000 AOO 0.3 
19 0&550 101004 MOV O.O.SZR ,SKIP IF NOT MAPPED 19 0&57& 030137 LOA 2.AlTBl 
20 0&551 000410 JMP EM.UM 20 0&577 020757 LOA O.EMS.O 
21 0&552 125700 INCS 101 , +1 _OCH IK'S 21 0&&00 101103 MOVL O.O.SNC ,SKP IS B OCH MAP 
22 0&553 137000 ADD 1.3 22 0&&01 000403 JMP .+3 
23 0&554 055001 STl ].1,2 23 0&&02 102&20 SUBZR 0.0 ,TURN ON BIT 0 
24 0&555 000731 JMP AM.Xl-1 ,SKIP EXIT I MORE IK 24 0&&03 000402 JMP .+2 
25 25 0&&04 102400 SUB 0.0 
2& 0&55& 000000 EMS.O, 2& 0&&05 117000 ADD 0.3 ,ADD IN BIT O(ON OR OFF) 

27 0&&0& 055001 STl 3.1,2 ,RESTORE OCH ASSIGNMENTS 
28 0&&07 121000 MOV 1.0 ,GET PHYSICAL PAGE • 
29 0&&10 00&715 JSR iilAM.GA 
30 0&&11 0&3077 HALT 
31 0&&12 020712 LOA O.AM.TM 
32 0&&13 004453 JSR LOCHM 
33 0&&14 000&72 JMP AM.XT-I 



10111 N3MRT 10112 N3MRT 
01 ,ROSCR - RELEASE SCRATCH FROM OCH 01 ,LOCHM - LOAD DATA CHANNEL MAP 
02 ROSCR: 02 .LOGICAL OCH IS IN ACO 
03 0&&15 0&2401 SAVE 03 ,PHYSICAL OCH IS IN ACI 
04 0&&1& 054703 STA 3.AM.S3 04 ",USED BY ASSIGN OCH AND EXPAND OCH 
05 0&&17 030137 LOA 2.ALTBL 05 0&&&& 040421 LOCHM: STA O.LOC.O 
0& 0&&20 021001 LOA 0.1.2 0& 0&&&7 101300 MOVS 0.0 
07 0&&21 12&&20 SUBZR 1.1 07 0&&70 103120 ADOZL 0.0 
08 0&&22 107400 AND 0.1 ,AC I CONTAINS B OCH FlG 08 0&&71 044417 STA I.LOC.I 
Oq 0&&23 044442 STA I.ROSVO ,SAVE IT Oq 0&&72 123000 ADO 1.0 
10 0&&24 101120 MOVZl 0.0 10 0&&73 030137 LOA 2.ALTBL ,ALLOCATION TBL 
II 0&&25 101225 MOVZR O.O.SNR II 0&&74 031001 LOA 2.1.2 ,GET OCH FLG 
12 0&&2& 000&&1 JMP AM. H ,EXIT NO OCH TO RELEASE 12 0&&75 151103 MOVL 2.2.SNC ,SKP IS B OCH WAS USED 
13 0&&27 12&000 AOC 1.1 ,-I 13 0&&7& 000403 JMP .+3 
14 0&&30 101300 MOVS 0.0 14 0&&77 024412 LOA I.LOC.B ,B OCH MAP 
15 0&&31 123300 ADDS 1.0 ,UK'S IN OCH-I 15 0&700 000402 JMP .+2 
1& 0&&32 034433 LOA 3.ROSVO ,GET SAVED OCH FLG 1& 011701 024411 LOA I.LOC.A ,A OCH MAP 
17 01>&33 1113000 ADO 3.0 'ADO IN BIT O(ON/OFF) 17 0&702 123000 ADD 1.0 
18 0&1134 041001 STA 0.1,2 18 0&703 0&2002 008 0.2 ,IoIRITE MAP ENTRY 
jq 0&1t35 1&2400 SUB 3.0 1'1 011704 024404 LOA I.LOC.I 
20 01l1t3& 0241>&4 LOA I.AM.37 , (ACIl AFTER AND 20 0&705 020402 LOA O.LOC.O 
21 06631 107400 AND 0.1 ,=LOGICAl PAGE /I 21 0670& 001400 JMP 0.3 
22 0&&40 122704 SUBS I.O.SIR ,ACO=/lIK'S LEFT 22 0&707 000000 LOC.O 0 
23 06&41 000405 JMP .+5 23 0&710 000000 LOC.I 0 
24 0&&42 1113000 ADO 3.0 ,ADD IN BIT 0 IF ON 24 0&711 101000 LOC.B 101000 ,8 OCH MAP 
25 0111143 041001 STA 0,1,2 ,0 OCH ASSIGNED 25 0&712 100000 LOC.A 100000 IA OCH MAP 
26 011&44 1112400 SUB 3.0 ,REMOVE BIT 0 IF ON 
27 011&45 014654 OSZ AM.53 ,NO SKfP ON EXIT 
28 011114& 034136 lOA 3.MPSWT 
2'1 061147 175005 MOV 3.3.SNR ,SKIP IF REALLY MAPPED 
30 0&1150 000113& J"'P AM.H-I 
31 06651 123000 ADO 1.0 ,ACO=lOG PAGE 
32 011&52 024655 lOA I.AM777 
33 0111153 004413 JSR LOCHM 
34 0&1154 034411 lOA 3.ROSVO ,A OR 8 OCH 
35 0111155 175103 MOVL 303. SNC , SKP IS B OCH MAP 
311 011&5& 000403 JMP .+3 
37 011&57 0301152 LOA 2.AM.BB ,B OCH MAP 
38 0116&0 000402 JMP .+2 
H 0&11111 030&47 LOA 2.AM.AA ,A OCH MAP 
40 0&11&2 006&7& JSR i>EM.CM ,MAKE IK OCH AVAIL 
41 0611113 0001123 JMP AM.n-1 ,EXIT NEW OCH LIM'S 
42 0&11114 0113077 HALT lOCH MAP BIT WAS ALROY I (CAN'T HAPPEN) 
43 0&11&5 000000 ROSVO, 0 



10113 N3MRT 10114 N3MRT 01 .LDCHL - LOAD DATA CHANNEL LIMITS 01 'LPRSL-LINKER PROGRAM SELECT OR. 02 .CALCULATE OCHHI/LO FOR THIS TST 02 .ALLOW USER TO SELECT PROGRAMS TO RUN 03 .INTEGRITY OF AC'S NOT PRESERVED 03 .TYPES CORE SIlE MAP EXIST AND ACTIVE PROGRAMS 04 0&713 030137 LOCHL. LOA 2.ALTBL 04 ". IF (LAUTOl=-1 GIVES OPERATOR A CHANCE TO 05 0&714 025001 LOA 1.1.2 .ACI UPPER:#IK'S 05 .OELETE SPECIFIC PROGRAMS 0& 0&115 131000 MOV 1.2 0& 0&75& 001034 LAUTO 07 0&71& 0201>04 LOA 0.AM.37 .ACI LOWER=IST LOG IK 07 0&757 054472 LPRSLI SU 3.LPSV3 08 0&717 123400 AND 1.0 08 0&1&0 102400 SUB 0.0 0'1 0&720 101>400 SUB 0.1 0'1 0&7&1 040411 SU O.LPRGN 10 0&721 101300 MOVS 0.0 10 0&7&2 02047& LOA O.LPRTI II 0&122 103120 AOOlL 0.0 IACO=LO LIMIT OCH II 0&7&3 00&073 JSR ilERRTX 12 0&123 151103 MOVL 2.2.SNC ,SKP IS USE B OCH MAP 12 0&7&4 02&4&7 LOA l.iilLPHIK ,GET HIGHK PHYS. 13 0&724 000403 JMP • +3 13 0&1&5 125400 INC 1.1 ,=10100 IK 14 0&125 152&20 SUBlR 2.2 ,BIT 0=1 14 0&1&& 00&072 JSR iilLPOEC ,PRINT SUPR 0'5 IS 0&72& 143000 ADD 2.0 ,ADD INTO LOGICAL ADDRESS IS 0&7&7 02413& LOA I.MPSwT 1& 0&127 040154 STA O.OCHLO 1& 0&770 020515 LOA o .MPXn .MAP EXIST TEXT 17 0&730 152&20 SUBlR 2.2 17 0&771 125005 MOV I.I.SNR ,SKP IF MAP EXIS 18 0&731 150000 COM 2.2 18 0&772 020522 LOA O.NMPTX • NO MAP TEXT 1'1 0&732 143400 AND 2.0 1'1 0&773 00&073 JSR ilERRTX 20 0&733 147400 AND 2.1 ,REMOVE BIT 0 20 0&774 02&7&2 LOA l.ilLPRSL-1 21 0&734 127125 AOOlL I.I.SNR ,ACI=MOO IK /I I'K 21 0&775 020524 LOA 0.LPRT2 22 0&735 125040 MOVO 1.1 .SET C=I NO IK'S 22 0677& 125004 MOV 1.I.SlR .SKP IF AUTO STRT 23 0673& 123000 ADD 1.0 'ACO=HIGH SCR+I 23 0&717 020533 LOA 0.LPRT3 'NOT AUTO USE OTHR HOR 24 0&737 12&500 SUBL 1.1 ,ACI=I IF OCH ASSIGNED 24 07000 00&073 JSR iilERRTX 25 0&740 122400 SUB 1.0 'ACI=O IF NO OCH 25 07001 020447 LOA 0.LPIlT4 26 0&741 040155 SlA O.OCHHI ,HI OCH LOG LIMIT 26 07002 00&073 JSR ilERRTX ,PRT PRG HOR 27 06742 001400 JMP 0.3 27 07003 00&070 JSR ilPCRLF 'CARRET LFEEO TST 0 28 28 ,PRINT IOIVIDUAL TEST DESCRIPTIONS 2'1 ,THIS SUBROUTINE ALLOWS OPERATOR TO INPUT OPTIONS BEFORE 2'1 ,GIVE OPR CHANCE TO DELETE IF LAUTO=-I 30 ,STARTING TESTS IF THE PROGRAM WASN'T AUTO STARTED. 30 07004 02044& LPRLPI LOA O.LPRGN ,CUR PROG II 
31 06743 026413 LPRTN. LOA l.ilLPRSL-1 31 07005 034442 LOA 3.LPLlM 
32 0&744 125005 MOV I.I.SNII 32 0700& 117000 AOO 0.3 
33 01>745 002504 JMP ilLPSV3 .AUTO-IIUN. ~ON' T WA IT 33 07007 031400 LOA 2.0,3 
34 0&74& 024407 LOA I.LPR&O 34 07010 151005 MOV 2.2.SNR ,SKP IF NOT LAST 
35 0&747 044151 STA I. LAST! ,FORCE o SWREG CMO 35 07011 000732 JMP LPRTN 
3& 0&750 00&132 JSII iilLMESS 36 07012 105000 MOV 0.1 
37 06751 0071&0 LPRT5 .ENTER OPTIONS MESSAGE 37 07013 021002 LOA 0.2.2 .GET PRG wAIT Sil 
38 06752 006402 JSII ilLPRCK .ENTER KEY PACKAGE 38 01014 101004 MOV O.O.SlR ,SKP IF PRG NOT WAIT 
3'1 0&753 00247& JMP ilLPSV3 ,EXIT 3CJ 07015 000430 JMP LPRIE ,OEV MUST NOT EXIST 
40 06754 0010&5 LPRCK: CKOOT 40 07016 050441 STA 2.LPIOX 
41 0&755 100060 LPR&O: 100060 41 07017 00&071 JSR iilLlOCT ,TYPE PRG /I 

4~ 07020 020437 LOA O.LPIOX 
43 07021 024435 LOA I.LPRIO 
44 07022 123000 ADO 1.0 :CALC AORS OESC TXT 
45 07023 00&073 JSR iERRTX 
46 07024 02&732 LOA l.iLPRSL-1 
47 07025 125005 MOV I.I.SNR .SKP IS LET OPII SELECT 
48 0702& 000416 JMP LPRIE-I ,CR/LF AND 00 NXT PRG 



!0115 N3MRT 1011& N3MRT 
01 ,WAlT FOR OPERATOR INPUT TO SELECT TEST 01 .MACRO SETUP 
02 ,SPACE IS SELECT ANY OTHER IS OELETE 02 LCALL SETUL 
03 07027 0&3&1 0 SKPDN TTl 03 X 
04 07030 000777 JMP .-1 04 
05 07031 0&11&10 OlAC I. TTl ,GET CHAR 05 .MACRO LOOP 
0& 07032 030422 LOA 2.LPR77 0& LCALL LLOOP 
07 07033 147400 AND 2.1 07 X 
08 07034 030421 LOA 2.LPR40 08 .MACRO ERROR 
09 07035 14&415 SUBII i!.t. SNR ,SKP IF DELETED 09 JSR .+2 
10 0703& 00040& JMP LPRIE-I ,SELECTEO CR/LF DO NEXT 10 J~p • +2 
11 07037 030420 LOA 2.LPIDX 11 LCALL ERRET 
12 07040 102..000 ADC 0.0 12 
13 07041 041002 SU 0.2.2 ,SET WAlT SW IN PRG 13 .MACRO EHALT 
14 07042 00U32 JSR iilLMESS 14 JSR .+2 
IS 07043 0072&3 LPDU+I IS JMP .+2 
1& 07044 00&070 JSR iilPCRLF ,CR/LF 1& LCALL ERRET 
17 07045 010405 LPRIE: ISZ LPRGN ,+1 PROG II 17 
18 0704& 00073& JMP LPRLP 'DO NEXT PROG 
19 07047 00015& LPLZMI LZMAX 
20 07050 007250 LPRT4: LPRIIT 
21 07051 000000 LPSV31 0 
22 07052 000000 LPRGNI 0 
23 07053 001502 LPHIK: HIGHK 
24 07054 000077 LPR77 I 77 
25 07055 000040 LPRIIOI 40 
2& 0705& 000010 LPRIOI 10 
27 07057 000000 LPIOX: 0 
28 070&0 0070&1 LPRT 11 .+1 
2'1 070&1 005215 • THE ICI5.CI2.N3MRT LONG - REV Oil 
30 070711 10&&40 cI5.cI2.TOTAL 1/ IK'S= I 
31 07105 0071 0& MPXU: .+1 
32 0710& 040515 • THE !MAP EXISTSI 
33 071111 007115 NMPTXI .+1 
311 07115 11175111 .UTE INO MAP! 
35 07121 0071 22 LPRT21 .+1 
311 07122 005215 • TUE «15>cI2HEST RUN LIST( 
37 07132 007133 LPRT3: .+1 
38 071J3 005215 .UTE (CI5>cI2.SPACE SELECTS 
H 071112 120123 -ANY OTHER CHAR. DELETES( 
110 07l!oO 005215 LPRT5: .UTE 1<15.cI2.ENTER OPTIONS. CR TO CONTINUE I 
III 07200 005215 FTYTU • UTE 1<15.cI2>50 ERRORSCI5.cI2.1 
42 07207 005215 KEY&T: • UTE 1<15><12.TYPE CR TO CONTINUE! 
43 07222 005215 UII5K: • UTE 1<15.<12.&5K PASSES TEST /I ! 
44 07235 005215 STHDRI • UTE 1<15.cI2.TSTII<II.PASSES<II·ERRS<15·<12·1 
45 07250 005215 LPRII T: .UTE «15.cI2.TSTllcll·DESCRIPTION( 
411 072&2 0072&3 LPOTXI .+1 
47 072&3 0422110 .UTE ( DELETED ( 
48 07270 005215 UDEVTI • UTE IcI5·<12·UNEX. INTR. DEV/I I 



10117 N3~RT 10118 "'3MRT 
01 • TITL C8RDS 01 , INITIALIZE CHECKER80ARD TEST SEQUENCE 
02 ,MEMORY CHECKERBOARD RANDOM TO RUN WITH LINKER 02 07324 102000 C8.01: ADC 0.0 
03 :PATTERN GENERATION AND CHECKING IS 03 07325 040555 SrA 0.C8.TK .-1 TO TEST COUNTER 
04 :MOVED INTO THE SELECTED SCRATCH AREAS 04 07321> 001400 JMP 0.3 :RETURN TO LINKER TEST INIT 
05 .FOR EXECUTION 05 
0& 01> :EXECUTE ENTRY POINT 
07 07 07327 010553 C8.02: ISZ CB.TK :SKP IS NO SCRATCH 
08 .OEF·S TO LINKER PARAMETER FILE FOLLOWS 08 07330 000473 JMP CB.03 .00 NXT IN SEQ 
09 NEXTT C8.00 09 LCALL ASCRA .TRY TO GET IK 
10 007302 LMEML=. 10 07331 100010 ASCRA-ASCRA*1811+100010 
II 00015& .LOC LPGO 11 07332 000507 JMP CB.XI :NONE AVAILA8LE 
12 0015& 007305 CB.OO 12 07333 102000 AOC 0.0 :-1 TO 
13 000i57 LPGO=. 13 07334 040557 STA O.CB.ES :NO ERRSW 
14 007302 .LOC LMEML 14 LCALL ARlNG .GET RAN# 
IS 07302 000000 0 .TEST PASS CTR IS 07335 100270 ARANG-ASCRA*1811+100010 
II> 07303 000000 0 .TEST ERROR CTR 1& 07331> 030545 LOA 2.CB.37 
17 07304 000000 0 .INTERRUPT TIMEOUT SWITCH 17 07337 105000 MOV 0.1 
IB 07305 007324 CB.OO: CB.OI :INIT ENTRY ADRS. 18 LCALL lOIVI ,REM=#IK'S TO EXPAND 
19 0730& 007327 CB.02 ,EXECUTE ENTRY AORS 19 07340 100310 AOIVI-ASCRA*IBII+IOOOIO 
20 07307 000000 0 'NO INTR WA ITS 20 07341 100405 NEG O.O.SNR 
21 07310 000000 0 :RANO SEL LIMITS 21 073112 000405 JMP CB.2A 
22 07311 177777 -I .=ALWAYS ENTER 22 CB.2L: LCALL ESCRl ,EXPAND SCRATCH IK 
23 07312 17&000 171>000 ,EVERY PROTECT BIT ON 23 07343 100030 ESCRl-lSCRl*IBII+IOOOIO 
24 07313 007455 CB.EC ,NO 110 VALIDITY TRAPS 24 07344 000403 JMP CS.2l ,NO MORE AVAILABLE 
25 07314 007455 CB.EC ,NO WRITE OR DEFER TRAPS 25 07345 101404 INC O.O.SZR 
2& 007315 • UTE 2& 0734& 000775 JMP CB.2L ,KEEP EXPANDING 
27 07315 044303 CHKRBRO RAN.! 
28 151113 
29 151102 
30 120104 
31 040722 
32 02711 & 
33 000000 



10119 N3MRT 10120 N3MRT 
01 01 
02 tSCRATCH AREA HAS BEEN ASSIGNED RAN~OMLY SEL 02 ,TEST PROGRAMS HAVE REEN MOVED TO SCRATCH AREA 
03 ,WHERE TO MOVE TEST WITHIN SCRATCH AREA 03 ,EXECUTE NEXT TES IN SEQUENCE 
04 CB.2A: LCAll ARANG ,GET RAN III 04 07423 030457 CB.03: lOA 2.CB.TK ,GET TEST COUNT 
05 07347 100270 ARANG-ASCRA*IBll+l000l0 05 07424 024472 lOA I.CB.TS :AORS SEQ TABLE 
0& 07350 024152 lOA I.SCRlO 0& 07425 133000 ADO 1.2 
07 07351 030153 lOA 2.SCRHI 07 0742& 035000 lOA 3,0.2 ,GET RELATIVE POSITION 
08 07352 132400 SUB 1.2 '* wORDS IN SCRATCH 08 07427 02445& LOA I.CB.lC ISTRT POS IN SCRATCH 
09 07353 105000 MOV 0.1 09 07430 137000 ADD 1.3 
10 lCAll AOIVI ICREATE AN AORS 10 07431 050457 SlA 2.CB.TI 
11 07354 100310 AOIVI-ASCRA*IBl1+100010 11 07432 0544&0 STA 3.CB.SE 
12 07355 0241152 lOA I. SCRlO I WITHIN SCRATCH 12 07433 005400 JSR 0,3 ,***GO TO TEST *** 
13 0735& 123000 ADD 1.0 ITO RELOCATE TO 13 07434 000412 JMP CB.04 tNO ERROR RETURN 
14 07357 030525 CB.2C: lOA 2.CB.Pl IPROG lENGTH 14 ISKIP ON RETURN IS GROSS ERROR 
15 073&0 142400 SUB 2.0 15 IFAST CHECKSUM OF MEMORY WAS NOT CORRECT 
1& 073&1 024534 lOA I.CBPl2 1& IBUT THE SECONO PASS THROUGH THE DATA CHECK 
17 073&2 122400 SUB 1.0 ICAlC lOW REl AORS 17 1010 NOT FIND ANY ERRORS IN PATTERN GENERATED 
18 073&3 024152 lOA I.SCRlO 18 07435 020454 lOA O.OTOTl tFAST SUM RESULT 
19 073&4 122433 SUBZ' 1.0.SNC tSKP .lOlIMIT 19 0743& 030451 lOA 2.CB.EN 
20 073&5 143000 ADD 2.0 IMAKE GRTR THAN lO 20 07437 025374 lOA 1.-4.2 I.-I·S GENERATED 
21 073&& 122433 SUBZ' 1.0.SNC 21 01440 000413 JSR CB.ER 
22 073&7 00077& JMP .-2 22 CB. X 11 lCAll RSCRA IRElEASE IK SCRATCH 
23 07370 040515 SlA O.CB.lC IAORS TO STORE TSTS 23 07441 100050 RSCRl-ASCR.*IB11+100010 
24 07371 144000 CB.RU CO,", 2.1 t-tIIWOROS TO MOV 24 071142 102001 AOC O.O.SKP IRET All RElEASEO 
25 07372 111000 MOV 0.2 ITO lORS 25 07l1li3 00077& JMP CB.XI tRElEASE All 
2& 07373 034513 lOA 3.CB.BG tFROM AORS 2& 07444 04043& STA O.CB.TK ISET NO SCRATCH SW 
27 07374 021400 CB.l2: lOA 0,0,3 27 lCAll RETRN 
28 07375 041000 SlA 0.0.2 28 07445 100210 RETRN-ASCRA*IBll+IOOOIO 
29 0737& 175400 INC 3.3 29 ,NORMAL RETURN FROM TEST SEE IF PASS COMPLETE 
30 07377 151400 INC 2.2 30 0744& 010442 CB.OII: lSI CB.TI 
31 07400 125404 INC 1.I.SIR 31 07447 022441 lOA O •• CB.ll ,NEXT IN SEQ 
32 07401 000773 JMP CB.l2 ,MOV All TO SCRTCH 32 07450 100005 COM O.O.SNR I.-I WAS END SEQ 
33 07402 020513 lOA 0.CBPl2 33 071151 000417 JMP CB.X2 lAND RELEASE SCRA. 
34 07403 104000 COM 0.1 34 lCAll RETRN 
35 07404 143000 ADD 2.0 35 07452 100210 RETRN-ASCRA*IB11+100010 
3& 07405 101400 INC 0.0 
37 0140& 041377 SlA 0.-1.2 ,SET EPROG 
38 07407 02047& lOA O.CB.lC 
39 07410 04137& SlA 0.-2,2 :SET BPROG 
40 07411 102400 SUB 0.0 
41 07412 041374 STA 0,-4,2 IClR PONES 
42 07413 050474 SlA 2.CB.EN 
43 ,MOV REST OF TEST INTO SCRATCH AREA 
44 07414 034500 lOA 3.CBBG2 ,STRT OF 2ND SECTION 
45 071115 021400 CB.L3: lOA 0.0.3 
4& 0741& 041000 STA 0.0.2 
47 07417 151400 INC 2.2 
48 07420 175400 INC 3.3 
49 07421 1251104 INC lo1.SIR 
50 07422 000773 JMP CB.l3 
51 ,2ND PART OF TEST IS MOVED 



10121 N3MRT 10122 1113MRT 
01 :PATTERN CHECK FOUND AN ERROR 01 :OETERMINE IF IT IS TIME TO SWAP MEMORY 
02 07453 054437 CB.ER: STl 3.CB.SE 02 ICROSSOVER CONSTANTS 
03 LCALL ERROl 03 CB.05: LCALL ARANG 
04 07454 100350 ERROI-ASCRA*IBII+IOOOIO 04 07537 100270 . ARANG-ASCRA*lijll+IOOOIO 
05 07455 000401 CB.EC: JMP .+1 :CONTINUE ERROR TYPEOUT 05 07540 024557 LOA I.CI7 
0& 0745& 02044& LOA O.CBTX! 0& 07541 123404 AND I.O.SIR 
07 LCALL ERRTX 07 07542 000&77 JMP ce.xl 
08 071157 100170 ERRTX-ASCRA*IBII+IOOOIO 08 07543 020411 LOA O.CBI7 
09 074&0 020422 LOA O.CB.TK ITEST • 09 07544 030411 LOA 2.CB400 
10 0711&1 024424 LOA I.CB.LC :LOGICAL ADDRESS 10 07545 10&414 sue. o.t. SIR 
\I 074&2 030430 LOA 2.CB~SE ISTART TEST OR E CALL \I 0754& 000403 JMP .+3 
12 LCALL ERROC 12 07547 020407 LOA 0.CB37 
13 074&3 100370 ERROC-ASCRA*IBII+IOOOIO 13 07550 030407 LOA 2.CBIOK 
14 074&4 000755 JMP CB.XI :SWO=I RELEASE SCRATCH 14 07551 04054& STA o.cn 
15 074&5 102400 SUB 0.0 ,OTHERWISE HOLD IT 15 07552 050544 STA 2.C400 
1& 074&& 040425 STA O.CB.ES lAS IS UNTIL SWO=I 1& 07553 000&&& JMP CB.XI 
17 074&7 000757 JMP CB.04 17 07554 000017 CBI7: 17 
18 18 07555 000400 celloo: 1100 
I'! 07470 020230 CB.X2: LOA O.SWREG .CHECK IF RELEASEING 19 0755& 000037 cen: 37 
20 07471 103123 ADDZL O.O.SIIIC .SCRATCH-SKP IS NOT REL. 20 07557 010000 CBIOKI 10000 
21 07472 000445 JMP CB.05 .RELEASE IT 
22 07473 020420 LOA O.CB.ES .GET ERR SWITCH 
23 071174 04040& SrA O.CB.TK I-I IS NO ERRS 
24 07475 101004 MOV O.O.SIR 
25 0747& 000441 JMP CS.05 lAND SCRATCH IS RELEASED 
2& 07477 02040& LOA O.CS.LC IOTHERWISE MOVE 
27 07500 030404 LOA 2.CB.PL IPROGRAM UP AND 
28 07501 000&70 JMP CB.RL IRESTART AT TEST 0 
29 
30 07502 000000 CB.TK: 0 
31 07503 000037 CB.37: 37 
32 07504 000151 CB.PL: EPROG-BEGIN 
33 07505 000000 CB.LCI 0 
34 0750& 0075&0 CB.BGI BEGIN 
35 07507 000000 CB.EN: 0 
3& 07510 000000 CB. TI: 0 
37 07511 000000 OTOTLI 0 
38 07512 000000 CB.SEI 0 
3'! 07513 000000 CB.ES: 0 
40 07514 007732 CBBS21 DISTUR 
41 07515 000104 CBPL21 DIRET-DISTUR 
42 0751& 007517 CB.TS: CB.TS.I ITEST SEQUENCE TABLE 
43 07517 000000 BEGIN-BEGIN 
44 07520 000152 OISTUR-BEGIN 
45 07521 000045 ICHECK-BEGIN 
4& 07522 000101 CB.FA-BEGIN 
47 07523 177777 -I 
48 07524 007525 CBTXT: .+1 
49 07525 005215 • TXTE (CI5>CI2>CB.TK CB.LC CII.SE ( 



!0123 N3MRT 10124 N3MRT 
01 01 ,CHECK PATTERN IN SCRATCH AREA AGAINST GENERATED 
02 ,THE FOLLOWING SERIES OF TESTS ARE RELOCATED TO 02 071025 0544&5 ICrlECK: STA 3.RETURN 
03 ,SCRATCH AREA ASSIGNED FOR EXECUTION 03 07&2& 030152 LOA 2.SCRLO ,INIT PAT 
04 075&0 054532 BEGIN' STA 3.RETURN 04 07&27 0244&7 . LOA I.C400 
05 07561 102400 SUB 0.0 05 071030 020477 LOA O.PATT 
0& 075&2 040544 STl O.PONES 0& 07&31 133414 AND. 1.2.SZR 
07 075&3 034152 LOA 3.SCRLO 07 071032 100000 ICK: COM 0.0 
08 075&4 030527 LOA 2.C07&000 08 07&33 024475 LOA I.BPROG ,OON'T CMP TST STOR 
09 075&5 020153 LOA O.SCRHI ,3/0=LIMITS 09 071034 14643& SUBZ. 2.1.SEZ 
10 075&& 143400 AND 2.0 ,END DISTURB 10 07&35 000405 JMP CHECK 
11 075&7 04052& STA O.EOIST 11 07&3& 024473 LOA I.EPROG 
12 07570 173400 AND 3.2 12 07&37 13243& SUBZ. 1.2.SEZ 
13 07571 050-523 STl 2.MOOUAL 13 07&40 000402 JMP CHECK 
14 07572 030152 IPATI LOA 2.SCRLO III 07&41 0001104 JMP ECHECK-II 
15 07573 024523 LOA I.C400 15 071142 025000 CHECK: LOA 1.0.2 ,GET WORD FROM MEM 
1& 07574 020533 LOA O.PATT ,START PATTERN 1& 07643 10&414 SUB. O.I.SZR ,SKP= 
17 07575 147404 AND 2.1.SZR 17 071044 00&4&1 JSR iilERRI 
18 0757& 100000 IPATl : COM 0.0 18 076115 151400 INC 2.2 
19 07577 024520 LOA I.C17 1'1 071011& 024451 LOA I.CI7 
20 071000 034530 FILL: LOA 3.BPROG ,AVOID OVERWRITE TST 20 07647 133414 AND. 1.2.SZR 
21 07&01 15&43& SUBll' 2.3.SEZ 21 07650 0007&3 JMP ICK+l 
22 07602 000404 JMP .+4 22 07651 034450 ECHECK: LOA 3.C77 
23 07&03 03452& LOA 3.EPROG 23 07&52 157414 AND. 2.3.SZR ,CHK END OF LINE 
24 07&04 172433 SUBU 3.2.SNC ,SKP.PROG END 24 07&53 000757 JMP ICK 
25 071005 000405 JMP .+5 25 07&54 024153 LOA I.SCRHI 
2& 07&0& 041000 SU 0.0.2 ,STR PAT WORD 2& 07&55 125400 INC 1.1 
27 071007 034517 LOA 3.PONES 27 07&5& 14&434 SUBZ' 2.1.SZR ,CHK END OF CORE 
28 07&10 117000 ADD 0.3 28 07657 000750 JMP ICHECK+2 
29 07&11 054515 STA 3. PONES 'ACCUMULATE CHKSUM 2'1 07&60 002432 JMP iilRETURN 
30 07&12 151400 INC 2.2 ,FOR NXT STOR 
31 07&13 03450& LOA 3.CH 
32 07614 133414 AND. 1.2.SZR .FILL FOR 1& 
33 07&15 0007&3 JMP FILL 
34 07&1& 157414 AND. 2.3.SZR ,THEN COM PAT 
35 07&17 000757 JMP IPA Tl ,EVERY &4 
36 07620 024153 LOA I.SCRHI ,TST FOR END 
37 07&21 125400 INC 1.1 
38 07&22 141>434 SUBZ. 2.1.SZR 
39 07&23 000750 JMP IPAT+l 
40 07624 0024&& JMP iilRETURN 



10125 1113MRT 
10126 N3MRT 01 
01 02 IFAST CHECKSUM PATTERN SHOULD = THAT STORED 02 03 07661 054431 CB.FA: STA 3. RETURIII 03 ISHUFFLE MEM BY FLOATING A BIT OR NO BIT THROUGH 16 WORD 04 07662 102400 SUB 0.0 04 07732 054760 .OISTUR: STA 3.RETURIII 05 07663 030152 LOA 2.SCRLO IBEGIN OF SCRA. 05 07733 030152 LOA 2.SCRLO 06 07664 034444 LOA 3.BPROG :START OF TST STORE 0& 07734 145000 DISTL: MOV 2.1 12=START OF 16 07 076&5 15&405 CB.FI: SUB 2.3.SNR 07 07735 020763 LOA 0.C20 :MAKE I=EIIIO+I 08 07&&6 000407 JMP CB.F3 08 0773& 107000 ADD 0.1 09 07&67 174400 NEG 3.3 :(3)=*wOROS TO ADO 09 07737 034771 LOA 3.BPROG : START OR "BEGIN) 10 07&70 025000 CB.F2: LOA 1,,0,2 ,GET WRO 10 07740 13&43& SUBU 1.3.SEZ lEND I&>BEG 11 07671 123000 ADD l.O ,ACCUM SUM-1'S 11 07741 000411 JMP 01500 INO<OO THIS 16 12 07&72 151.400 INC 2.2 12 07742 0347&7 LOA 3.EPROG ,GET ENO PRG 13 07&73 175404 INC 3.3.SZR 13 07743 17243& SUBU 3.2.SEZ ,STRT I&>ENO PRG 14 07&74 000774 JMP CB.F2 14 07744 000403 JMP .+3 rYES 15 07675 034153 CB.F3: LOA 3.SCRHI 15 07745 131000 MOV 1.2 ,TRY STRT NUllo 1& 07676 175400 INC 3.3 1& 0774& 0001&& JMP OISTL 17 07677 15&415 SUBtli 2.3.SNR tOONE ALL CORE 17 07747 034153 LOA 3.SCRHI 18 07700 000403 JMP CB.F4 IYES EXIT 18 07750 16&41& SUBZ* 3.1.SEI lEND 1&>SCRHI 19 07701 030430 LOA 2.EPROG 19 07751 002741 JMP ilRETURN IYES E X IT JOB DONE 20 07702 0007&3 JMP CB.F1 :AOO ABOVE TSTS 20 07752 004450 OISOO: JSR OUOR IFLT A 1 BIT 1& WORDS 21 07703 024423 CB.F4: LOA I.PONES I(I)=/II-I'S GEN 21 07753 020745 LOA 0.C20 22 07704 122414 SUBtIIl.O.SIR ISHO BE= 22 07754 112400 SUB 0.2 IBACK TO START OF 1& 23 07705 000402 JMP CB.F5 :BUT AREN'T 23 07755 114400 NEG 0.3 ISHUFFLE 1& TIMES 24 0770& 002404 JMP ilRETURI\j 24 0775& 021000 OISOLI LOA 0.0.2 II'IORO 0 

25 07707 010403 CB.F5: lSI RETURN ISTEP EXIT 25 07757 025001 LOA 1.1.2 2& 07710 042414 STA O. ilCB. WK ISAVE IN CASE 26 077&0 041001 STA 0.1.2 ,GOES TO WORD 
27 07711 000715 JMP ICHECK+1 ICHECK CAN'T FINO ERR 27 07761 021 002 LOA 0.2.2 
28 07712 000000 RETURI\jI 0 28 07762 045002 STA 1.2.2 II GOES TO 2 29 07713 07&000 C076001 76000 2'1 07763 025003 LOA 1.3.2 
30 07714 000000 MooUALI 0 30 077104 041003 STA 0.3.2 12 GOES TO 3 
31 07715 000000 EOIST: 0 31 07765 021004 LOA 0.4.2 
32 0771& 000400 C400: 400 32 077&& 045004 STA 1,',2 13 GOES TO 4 
33 07717 000017 CHI H 33 077&7 025005 LOA 1.5.2 
34 07720 000020 C20 I 20 34 07770 041005 STA 0.5.2 14 GOES TO 5 
35 07721 000077 C77: 77 35 07771 021006 LOA 0.&.2 
3& 07722 001777 CI777: 1777 36 07772 04500& STA 1.6.2 15 GOES TO & 
37 07723 000101 ClOt: 101 37 07773 025007 LOA 1,1,2 
38 07724 007511 CB.IIIK: OTOTL 3B 07774 041007 STA 0.7.2 1& TO 7 
39 07725 007453 ERRII CB.ER 39 07775 021010 LOA 0.10.2 
40 0772& 000000 PONESt 0 40 0777& 045010 STA 1.10.2 17 TO 10 
41 07727 000000 PATT: 0 41 07777 025011 LOA 1.11.2 
42 07730 000000 BPROGt 0 42 10000 041011 STA 0.11.2 110 TO 11 
43 07731 000000 EPROG: 0 43 10001 021012 LOA 0.12.2 

44 10002 045012 STA 1.12.2 III TO 12 
45 10003 025013 LOA 1.13.2 
4& 10004 041013 STA 0.13.2 112 TO 13 
47 10005 021014 LOA 0.14.2 
48 1000& 045014 STA 1.14.2 tl3 TO 14 
49 10007 025015 LOA 1.15.2 
50 10010 041015 STA 0.15.2 :14 TO 15 
51 10011 02101& LOA 0.1&.2 
52 10012 04501& STA 1.1&.2 115 TO 16 
53 10013 025017 LOA 1.17 .2 
54 10014 041017 STA 0.17.2 :1& TO 17 
55 10015 045000 STA 1.0.2 ,AIIIO 17 BACK TO 0 
5& 1001& 175404 INC 3.3.SIR 100illE 1& TIMES 
57 10017 000737 JMP OISOL ,WORDS II/OT BACK TO ORIG YET 
58 10020 004402 JSR OIXOR :XOR BITS BACK TO ORIG 
59 10021 000713 JMP OISTL :00 REST OF SCRATCH 



10127 N3MRT 
01 
02 10022 054414 
03 10023 102520 
04 10024 025000 
05 10025 135000 
06 10026 117520 
07 10027 107000 
08 10030 166400 
09 10031 045000 
10 10032 151400 
II 10033 101124 
12 10034 000770 
13 10035 002401 
14 10036 000000 
IS 

,CaMS 
DIXOR: 

DIREr: 

A SINGLE BIT 
STA 3.DIRET 
SUBZL 0.0 
LOA 1.0.2 
MOV 1.3 
ANDZL 0.3 
ADD 001 
SUB 301 
STA 1.0.2 
INC 2.2 
MOVZL O.O.SZR 
JMP DIXOR+2 
JMP ilDIRET 
o 
.ENDC 

IN EACH OF NEXT 16 WORDS 
,THEN RESTORES TO ORIG 
,XOR 1 BIT 
,GET NEXT WRD 
:START BIT XOR 
:50 FLT BIT PAT 
:APPEARS IN THESE 
,Ib WORDS 

:DONE ALL - POS BIT LI 

10128 N3MRT 
01 
02 
03 
04 
05 
Ob 
07 00157 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 

10037 
10040 
10041 

10042 
10043 
10044 
10045 
10046 
10047 
10050 
10051 
10052 

10062 
10063 
10064 

37 100b5 
38 10066 

010037 
000157 
010042 
000160 
010037 
000000 
000000 
000000 

010062 
010067 
000000 
000000 
177777 
116000 
010230 
010230 
141523 
04b640 
046705 
151317 
120131 
142724 
152123 
000000 

102000 
040531 
001400 

000067 
010123 

,SC-MEMORY TEST - DEFINE PARAMETERS TO LINKR 

LMEML=. 

LPGO=. 

NEXTT "1"1.00 

.LOC LPGO 
MM.OO 

.LOC 
o 
o 
o 

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

MM.OO: "1"1.01 
MM.02 
o 
o 
-I 
116000 
M"1.EC 
MM.EC 
.TXTE lSC MEMORY TESTI 

: INIT ENTRY 

MM. 0 II AOC 0.0 
STA O.MM.ES 'CLR ERR 
JMP 0.3 ,RETURN 

MM.PL: MM.EN-MM.3A 
MM.LC: "1"1.3A 

SW 

SWITCH 

,INIT ENTRY 
,EXEC ENTRY 
,WAIT SW , 
,ALWAYS ENTER 
.EVERY PROTECT ON 
.NO 110 VALIDITY TRAPS 
.NO WRITEIDEFER TRAPS 



lOl29 N3MRT lO130 N3MRT 
01 01 
02 ,EXECUTE ENTRY POINT 02 ,SCRATCH AREA HAS BEEN ASSIG~EO. FILL AREA WITH 8ACKGNO 
03 ,GET SCRATCH AREA 03 
04 100&7 020525 MM.02' LOA O.MM.ES ,ERR SWITCH 04 10123 054454 MM.3A: STA 3."1"1.53 
05 10070 101005 MOV a.O.SNR , SKP IS NOT HAD ERROR 05 10124 0304&5 LOA 2.MM.SA ,FILL SCRATCH WITH MINUS I 
0& 10071 000407 JMP MM.2A ,ERR HAS OCCURRED 0& 10125 034153 LOA 3.SCRHI 
07 ,OON'T NEED TO GET SCRATCH 07 1012& 12&000 ADC 1.1 
08 10072 102000 AOC 0.0 08 10127 045000 STA 1.0,2 
09 10073 040521 STA O.MM.ES ,CLR ERR SWITCH 09 10130 021000 LOA 0.0.2 ,CHECK IT GOT THERE 
10 LCALL ASCRA ,GET lK SCRATCH 10 10131 10&434 SU8U Od.SlR 
11 10074 100010 ASCRA-ASCRA*IBll+l000l0 11 10132 00&44& JSR @MM3ER ,NOT -I.ERROR 
12 10075 000520 JMP MM.Xl , EXIT IF NONE AVAILABLE i2 10133 151400 INC 2.2 
13 MM.2Ll LCALL ESCRA ,EXPAND SCRATCH BY IK \3 10134 15&432 SUBU 2.3.SlC ,DONE ALL? 
14 1007& 100030 ESCRA-ASCRA*IBll+l000l0 14 10135 000771 JMP MM.3A+3 ,NOT YET 
15 10077 000401 JMP MM.2A ,NO MORE AVAILABLE 15 
1& 1& IALL SCRATCH IS FILLED. NOW TEST WITH ISl 
17 'MOVE TESTS TO SCRATCH AREA 17 1013& 030453 MM.3B: LOA 2.MM.SA 
18 10100 030152 MM.2A: LOA 2.SCRLO 18 10137 021000 LOA 0.0.2 
19 10101 0347&5 LOA 3.MM.LC ,FROM HERE 19 10140 100014 COM. O.O.SlR ,CHECK LOC 8EFORE ISl'ING 
20 10102 141000 MOV 2.0 20 10141 00&440 JSR iilMM3EI ,NOT -I BEFORE ISl'NG 
21 10103 0247&2 LOA I.MM.PL 21 10142 011000 ISl 0.2 ,ISl THIS LOCATION 
22 10104 123000 ADD 1.0 22 10143 00&437 JSR iilMM3E2 ,ERROR.ISl DIDN'T SKIP 
23 10105 040504 SU O.MM.SA ,SAVE STARTING ADOR 23 10144 021000 LOA 0.0.2 ,GET CONTENTS 
24 1010& 124000 COM 1.1 ,-* OF WORDS TO MOVE 24 10145 101004 MOV O.O.SlR 'LOC CONTENTS = 01 
25 10107 021400 MM.L2: LOA 0,0,3 25 1014& 00&435 JSR iilMM3E3 .LOC NOT 0 AFTER ISl 
2& 10110 041000 STA 0,0.2 2& 10147 015000 DS,l 0.2 .-1 TO LOC AGAIN 
27 10111 151400 INC 2.2 27 10150 000402 JMP .+2 
28 10112 175400 INC 3.3 28 10151 00&433 JSR iilMM3E4 ,OSl SKIPPED-ERROR 
29 10113 125404 INC ld.SlR 29 10152 021000 LOA 0.0.2 ,CHECK CONTENTS 
30 10114 00077 3 JMP MM.L2 ,CONTINUE 30 10153 100014 COM* O.O.SlR ,=-11 
31 31 10154 00&431 JSR iilMM3E5 'LOC NOT -I AFTER DSl 

32 .NOW EXECUTE TESTS IN SCRATCH 32 10155 151400 INC 2.2 
33 10115 034152 1414.03: LOA 3.SCRLO 33 1015& 15&432 SUBU 2.3.SlC ,DONE ALL? 
34 1011& 005400 JSR 0.3 ,GO TO SCRATCH 34 10157 0007&0 JMP MM.3B+1 .NOT YET 

35 10117 020475 LOA a.MM.ES ,ERR SW 35 
3& 10120 101004 MOV O.O.SlR ,SKP IS ERR HAS OCCURRED 
37 10121 000474 JMP MM.XI ,RELEASE SCRATCH 
38 10122 000500 JMP MM. X2 ,OON'T REL. SCRATCH 



! 0 131 N3MRT 10132 N3MRT 
01 01 'PATTE~N CHECK FOUNO AN ERROR 
02 ,NOW DO ISZ TEST IN REVERSE DIRECTION 02 10223 054770 MM.ER: STA 3.MM.SE 
03 101"0 030153 MM.3C: LOA 2.SCRHI , STARTING ADDRESS 03 10224 17&400 SUB 3.3 
04 101"1 034430 LOA 3.M>I.SA ,FINISHING ADDRESS 04 10225 050471 STl 2.MMLOC ,SAVE LOC ADDR. 
05 10162 126000 ADC 1.1 ,ACI=EXPECTED VALUE BEFORE ISZ 05 10226 054467 STl 3. MM. TK ,SET ERROR .. 
06 10163 021000 LOA 0.0.2 ,CHECK LOC BEFORE DOING ISZ 06 LCALL ERROl 
07 10164 100014 COMII O.O.SZR ,ACO=-I? 07 10227 100350 ERRO!-ASCRA*IBII+IOOOIO 
08 10165 006421 JSR Q)MM3E6 .LOC NOT -I BEFORE ISZ 08 10230 000401 >lM.EC: JMP .+1 
09 10166 011000 ISZ 0.2 ,151 THIS LOCATION 09 10231 020466 LOA O.MMTXT 
10 10167 006420 JSR Q)MM3E7 :lSl DIDN'T SKIP 10 LCALL ERRTX 
II 10170 021000 LOA 0.0,2 ,NOW CHECK LOC. II 10232 100170 ERRTX-ASCRA*IBII+IOOOIO 
12 10171 101004 MOV O.O.SIR 'LOC = 01 12 10233 020462 LOA O.MM.TK .ERR. 
13 10172 006416 JSR iilMM3E8 ,LOC NOT 0 AFTER ISZ 13 10234 024757 LOA I.MM.SE ,ERROR CALL AoDR 
14 10173 133000 ADD 1.2 ,DECREMENT AC2 BY 14 10235 030461 LOA 2.MMLDC ,GET SAVED LDC 
15 10174 172432 SUBZ# 3.2.SIC ,IS SCRHI<SCRL01 IS LCALL ERRoC 
16 10175 000766 JMP MM.3C+3 ,NOT YET 16 10236 100370 ERROC-ASCRA*IBII+IOOOIO 
17 10176 002401 JMP Q)MM.S3 ,RETURN TO MAIN TEST SECTION 17 10237 000756 JMP >lM.XI 
18 18 10240 102400 SUB 0.0 
1" ,TEST CONSTANTS 19 10241 040753 STA O.MM.ES ,SET ERR OCCURRED sw 
20 10177 000000 MM.S3: 0 20 10242 000636 JMP MM.2A 
21 10200 010223 MM3ER: MM.ER 21 
22 10201 010243 MM3EI: MM.EI 22 ,FORWARD lSI TST - LOC NOT -I BEFORE lSI 
23 10202 010247 MM3E2: MM.E2 23 10243 054750 MM.EI: STA 3.MM.SE 
24 10203 010254 MM3E3: MM.n 24 10244 126000 AOC 1.1 
25 10204 010260 MM3E4: MM.E4 25 10245 176520 SUBZL 3.3 
26 10205 010265 MM3E5: MM.E5 26 10246 000757 JMP MM.ER+2 
27 10206 010271 MM3E6: MM.E6 27 ,FORWARD lSI TST - lSI OION'T SKIP 
28 10207 010275 MM3E7: MM.E7 28 10247 054744 MM.E2: STA 3.MM.SE 
29 10210 010302 MM3E8, MM.E8 29 10250 021000 LOA 0,0,2 ,ACTUAL 
30 10211 000000 MM.SA: 0 30 10251 126400 SUB 1.1 ,EXPECTED = 
31 10212 000000 MM.EN: 0 3! 10252 034434 LOA 3.MM.K2 
32 10213 000000 MM.SE: 0 32 10253 000752 JMP MM.ER+2 
33 10214 000000 MM.ES: 0 ,ERROR SWITCH 33 
34 34 ,FORWARD ISZ-LOC NOT 0 AFTER ISZ 
35 ,DONE ALL TESTING. RELEASE SCRATCH 35 10254 054737 MM.E31 STA 3.MM.SE 
36 36 10255 126400 SUB 1.1 
37 10215 102000 MM. XI: ADC 0.0 37 10256 034431 LOA 3.MM.K3 
38 10216 040776 STA O.MM.ES ,CLR ERR REL. SWITCH 38 10257 000746 JMP MM.ER+2 
39 LCALL RSCRA ,RELEASE IK SCRATCH 39 
40 10217 100050 RSCRA-ASCRA*IBII+IOOOIO 40 ,051 TEST-OSI SKIPPED 
41 10220 102001 ADC O.O.SKP .RET ALL RELEASED 41 10260 054733 MM.E4: STA 3.MM.SE 
42 10221 000774 JMP MM.XI ,RELEASE ALL 42 10261 021000 LOA 0,0,2 ,ACTUAL 
43 MM.X2: LCALL RETRN .RETURN TO LINKR 43 10262 126000 AOC 1.1 ,EXPECTED = -I 
44 10222 100210 RETRN-ASCRA*IBII+100010 44 102"3 034425 LOA 3.MM.K4 

45 102"4 000741 JMP MM.ER+2 
4" 
47 ,DSl TEST-LOC NOT -I AFTER DSZ 
48 10265 054726 MM.E5: STA 3.MM.SE 
49 10266 126000 AoC 1.1 
50 10267 034422 LOA 3.MM.K5 
51 10270 000735 JMP MM.ER+2 
52 
53 :REVERSE lSI TEST-LOC NOT -I BEFORE ISZ 
54 10271 054722 MM.E&: STA 3.MM.8E 
55 10272 126000 AoC 1.1 
56 10273 034417 LOA 3.MM.K6 
57 10274 000731 JMP MM.ER+2 
58 



10133 N3MRT 
01 ,REVERSE ISZ TEST-ISZ DIDN'T SKIP 
02 10275 05471& MM.E7: STA 3.MM.SE 
03 1027& 021000 LOA 0.0.2 
04 10277 12&400 SUB 1.1 
as 10300 034413 LOA 3.M".K7 
0& 10301 000724 JMP MM.ER+2 
07 
08 ,REVERSE ISZ TST-LOC NOT 0 AFTER ISZ 
09 10302 054711 MM.E8: STA 3.MM.SE 
10 10303 12&400 SUB 1.1 
11 10304 034410 LOA 3.MMKI0 
12 10305 000720 JMP MM.EC-3 
13 
14 1030& 000002 MM.K2: 2 
15 10307 000003 MM.K3: 3 
16 10310 000004 MM.K41 4 
17 10311 000005 MM.K5: 5 
18 10312 000006 MM.K6: & 
19 10313 000007 MM.K7: 7 
20 10314 000010 MMKIO: 10 
21 10315 000000 MM.TK: 0 
22 10316 000000 MMLOC: 0 
23 1031 7 010320 MMTXT: .+1 
24 10320 005215 .TXTE 1<15><12>MM.TK<II>MM.SE<II>LOCATIONI 

10134 N3MRT 
01 
02 
03 
04 
as 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 

, .TITL ARITH 
IARITHMETIC TEST MODIFIED TO RUN WITH LINKR 
.MACRO DEFiS TO INTER COMMUNICATE FOLLOW 

.MACRO CALL 

.MACRO XORA 
JSR XOR.O 

.MACRO XORI 
JSR XOR.I 

.MACRO XOR2 
JSR XOR.2 

.MACRO .DIVU 
JSR OIVU 

.MACRO .MPYA 
J SR MPYA 

.MACRO RANDOM 
LCALL FRANG 

.MACRO SQRT 
JSR SQRT. 

.MACRO SQ 
JSR SQ. 

.MACRO .MPYU 
JSR MPYU 



10135 N3MRT 10136 N3MRT 
01 :ARITH - DEFINE PARAMETERS TO LINKR 01 :EXECUTE ENTRY POINT GET SCRATCH IF NONE AVAIL 
02 NEXTT AT.OO 02 
03 010334 LMEML=. 03 10362 0104&7 AT.02: ISZ AT.TK ISKIP IS NO SCRATCH 
04 0001&0 .LOC LPGO 04 103&3 0004&7 JMP AT.03 
05 001&0 010337 AT .00 05 LCALL ASCRA I GET I K SCRATCH 
0& 0001&1 LPGO=. 0& 103&4 100010 ASCRA-ASCRA*IBII+IOOOIO 
07 010334 .LOC LMEML 07 103&5 000453 JMP AT.05 IEXIT NONE AVAILABLE 
08 10334 000000 0 !TEST PASS CTR 08 103&& 102000 AOC 0.0 
09 10335 000000 0 ITEST ERROR CTR 09 103107 040555 SfA O.AT.ES ISET NO ERR SWTCH 
10 1033& 000000 0 IINTERRUPT TIMEOUT SWITCH 10 LCALL ESCRA !TRY TO GET IK MORE 
11 10337 010357 AT.OO: AT .01 11 10370 100030 ESCRA-ASCRA*IBII+IOOOIO 
12 10340 0103&2 AT.02 12 10371 000401 JMP .+1 IBUT USE IK IF NO MORE AVAIL 
13 10341 oocfooo 0 13 10372 030557 LOA 2.AT.37 
14 10342 000000 0 14 10373 150400 NEG 2.2 ITRY RANDOM BETWEEN LIM 37 TRYS 
IS 10343 177777 -I IS AT .2L1 LCALL ARANG 
1& 10344 17&000 17&000 1& 10374 100270 ARANG-ASCRA*IBII+IOOOIO 
17 10345 010522 AT.EC 17 10375 024153 LOA I.SCRHI 
18 1034& 010522 AT.EC 18 103711 103000 ADD 0.0 
19 010347 .TXTE ( 19 10377 101220 MOVlR 0.0 ICLR BIT 0 
20 10347 151101 ARITHMETIC TEST( 20 10400 122032 ADCZ* I.O.SlC 
21 152311 21 10401 0001111 JMP AT .2A IGRTR THAN HILIM 
22 04&510 22 10402 034543 LOA 3.AT.PL 
23 152305 23 10403 111&400 SUB 3.1 IENOUGH ROOM 
24 1111711 24 10404 122032 ADCltl I.O.SlC I TO RELOCATE UP 
25 152240 25 101105 1&2400 SUB 3.0 INO LOWER NUMBER 
2& 051705 2& 1011011 0211152 LOA I.SCRLO 
27 000324 27 10407 125400 INC 1.1 
28 ISET NO SCRATCH ASSIGNED SI'IITCH 28 10410 122432 SUBZtI 1.0. SlC 
29 10357 102000 AT.OII ADC 0.0 29 101111 0001104 JMP AT .2B 
30 103&0 0401171 SlA O.AT.TK 30 101112 151404 AT.2A: INC 2.2.SlR 
31 103&1 0011100 JMP 0.3 31 104IJ 0007&1 JMP AT .2L 
32 32 10111/1 121000 MOV 1.0 



lO137 1113MRT lO136 N3MRT 
01 .MOVE TESTS TO SELECTED AREA 01 TESTS HAVE BEEN MOVED TO SCRATCH 
02 02 AT.03 SELECTS LOGICAL PAGE ASSIGNMENT 
03 1041S 111000 AT. 2B: MOV 0.2 ,ADJUST SCRHI 03 AND INITIATES TEST VIA GSCRA 
04 10416 020527 LOA O.AT.PL :50 THAT TESTS 04 
OS 10417 024153 LOA I.SCRHI .WILL FIT OS 10452 020472 AT.03. LOA O.AT.ES .GET ERR SWITCH 
0& 10420 10&400 SUB 0.1 .INTO SCRATCH 0& 10453 101005 MOV O.O.SNR .SKIP IS 1110 ERR 
07 10421 132032 AOCZ'" 1.2.SlC 07 10454 00041& JMP AT.04 .USE PRE V ASSIGN 
06 10422 131000 MOV 1.2 06 LCALL ARANG 
0'1 10423 050523 SrA 2.AT.LC .START AORS IN SCRATCH 0'1 10455 100270 ARANG-ASCRA.1Bll+l00010 
10 10424 024521 AT. RU LOA I.AT.PL 10 10456 105000 MOV O.t 
11 10425 124000 COM 1.1 .-# WORDS TO MOVE 11 10457 030472 LOA 2.AT.37 
12 10426 030520 LOA 2.AT.LC ITO 12 LCALL AOIVI 
13 10427 034520 LOA 3.AT.BG ,FROM 13 104&0 100310 AOIVI-ASCRA'IBII+100010 
14 10430 021400 AT.L2: LOA 0,0.3 .MOVE LOOP 14 104&1 040473 SrA O.AT.LP 
15 10431 041000 SrA 0.0,2 15 10462 0244&4 LOA I.AT.LC 
16 10432 151400 INC 2.2 1& 104&3 030152 LOA 2.SCRLO 
17 10433 175400 INC 3.3 17 104&4 14&400 SUB 2.1 
18 10434 125404 INC 1.I.SZR 18 104&5 111300 MOVS 0.2 
1'1 10435 000773 JMP AT .L2 1'1 104&& 153120 AOOlL 2.2 
20 1043& 050512 SrA 2.AT.EIII 20 10467 0504&3 SrA 2.AT.LO 
21 10437 000413 JMP AT.03 21 10470 133000 ADD 1.2 
22 10440 102000 AT.05: AOC 0.0 22 10471 0504&2 STA 2.AT.LA 
23 10441 040410 STA O.AT.TK 23 10472 0204&2 AT. 04. LOA O.AT.LP .REMAP SCR TO HERE 
24 AT.XI. LCALL RETRN 24 10473 0304&0 LOA 2.AT.LA .STARTING LOGICAL AORS 
25 10442 100210 RETRN-ASCRA.IBll+l00010 25 10474 024422 LOA I. ATERR .I=ERROR RET AOORS 
2& .MAP OPTION ODES NOT EXIST GO DIRECT 2& LCALL GSCRA .GO TO SCRATCH 
27 10443 020503 AT.GO: LOA O.AT.LC 27 10475 100070 GSCRA-ASCRA'IBII+100010 
28 10444 040507 SfA O.AT.LA 28 1047& 000745 JMP AT.GO ,COULONT REMAP GO DIRECT 
2'1 10445 020152 LOA a.SCRLO 2'1 .RETURN TO NEXT LOC PASS COMPLETE NO ERRS 
30 1044& 040504 SfA O.AT.LO 30 10477 020230 LOA O.SWREG :CHECK IF REL. SCRATCH 
31 10447 040505 SfA O.AT.LP 31 10500 103123 AOOlL O.O.SNC .SKP IS NOT REL 
32 10450 002503 JMP @AT.LA 32 10501 00040& JMP .+& ,RELEASE SCRATCH 
33 10451 000000 AT.TK: 0 33 10502 020442 LOA O.AT.ES ,CHK FOR PREV ERR 

34 10503 101004 MOV O.O.SlR ,SKP ON PRE V ERR 
35 10504 000403 JMP .+3 .RELEASE ASSIGN 
3& 10505 040744 STA O.AT.TK 
37 1050& 000734 JMP AT.XI 
38 LCALL ARAIIIG .IF BITS o AND 1=1 
H 10507 100270 ARANG-ASCRA'IBll+IOOOIO 
40 10510 103043 AOOO O.O.SNC .RELEASE AND REMAP 
41 10511 103003 ADD O.O.SNC .IF EITHER =0 MAKE 
42 10512 000773 JMP .-5 .NEXT PASS SELECT NEW LP 
43 AT.4A: LCALL RSCRA 
44 10513 100050 RSCRA-ASCRA'IBII+100010 
45 10514 000724 JMP AT.05 .SET NO SCRATCH 
4& 1051S 00077& JMP AT.4A 



10139 N3MRT 
01 ,ERROR IN TEST DURING EXECUTION 
02 

10140 N3MRT 
01 10543 000000 ATS03 0 
02 10544 000000 AT .ES 0 

03 1051& 010517 ATERR: ATERR+I 03 10545 0013&1 AT.PL ATEND-"'SI 
04 10517 054424 5lA 3.AT503 ,PRINT ERR HEADERS 04 1054& 000000 -AT .LC 0 
05 LCALL ERROl 05 10547 010&04 AT.BG MSI 
0& 10520 100350 ERROI-A5CRA*IBII+IOOOI0 0& 10550 000000 AT .EN a 
07 10521 000401 JMP .+1 07 10551 000037 AT.37 37 
08 10522 020433 AT .EC: LOA O.ATTXI 08 10552 000000 AT.LO 0 
09 LCALL ERRU 09 10553 000000 AT.LA 0 
10 10523 100170 ERRTX-A5CRA*IBII+IOOOIO 10 10554 000000 AT.LP a 
11 10524 020422 LOA O.AT.LC IFDLLOW UP WITI< 11 10555 01055& ATTXI .+1 
12 10525 024425 LOA I.AT.LO ,TEST RELOC INFO 
13 1052& 030425 LOA 2.AT.LA 

12 1055& 005215 • UTE «15~<12~AT.LC AT.LO AT.LAC 
13 10570 010571 A TTX2: .+1 

14 LCALL ERROC 14 10571 005215 • UTE «15~<12~ATS03 AT.LP E AORS( 
IS 10527 100370 ERROC-ASCRA*IBII+IOOOIO 
1& 10530 000401 JMP • +1 
17 LCALL ERPAC 
18 10531 100250 ERPAC-ASCRA*IBII+IOOOIO 
19 10532 020411 LOA O. ATS03 ,CONTINUE TYPE 
20 10533 024420 LOA I.AT.LA 
21 10534 030413 LOA 2. AT .BS 
22 LCALL ERPAO 
23 10535 100230 ERPAO-ASCRA*IBII+IOOOIO 
24 1053& 000755 JMP AT.4A ISWO=I RELEASE SCA 
25 10537 102400 SUB 0.0 
2& 10540 040404 SlA O.AT.ES ,SET ERR SW 
27 10541 04071 0 SlA O.AT.TK ICLR TEST K 
28 10542 000700 JMP AT.U :RETURN TO LINKR 
29 



10141 N3MRT 10142 t<3MRT 
01 MSI: SETUP ,MISC TEST OF NEG/COM 01 'MS3: 
02 LCALL SETUL 02 SETUP :MISC NEG TE ST 
03 10604 100410 SETUL-ASCRA*IBII+IOOOIO 03 LCALL SETUL 
04 RANDOM 04 10626 100410 SETUL-ASCRA*IBII+IOOOIO 
OS LCALL FRANG OS 10627 102400 SUB 0.0 
06 10605 100450 FRANG-ASCRA*IBII+IOOOIO 06 10630 100644 NEGOR O.O.SIR 
07 10606 104700 NEGS 0.1 07 ERROR 
08 10607 130342 COMOS 1.2.SIC 08 10631 004402 JSR .+2 
Oq 10610 142014 AOC. 2.0.SIR Oq 10632 000402 JMP .+2 
10 ERROR 10 LCALL ERRET 
II 106\1 004402 JSR .+2 II 10633 100470 ERRET-ASCRA*IBII+IOOOIO 
12 10612 000402 JMP .+2 12 10634 100664 NEGCR O.O.SIR 
13 LCALL ERRET 13 ERROR 
14 10613 100470 ERRET-ASCRA*IBII+IOOOIO 14 10635 004402 JSR .+2 
IS LOOP IS 1063& 000402 JMP .+2 
1& LCALL LLOOP 1& LCALL ERRET 
17 10&14 100430 LLOOP-ASCRA*IBII+IOOOIO 17 101>37 100470 ERRET-ASCRA*IBII+IOOOIO 
18 18 101>40 100bb4 NEGCR O.O.SIR 
Iq ,M52: Iq ERROR 
20 SETUP :MISC TEST OF INC SWAPPED. 20 10&41 004402 J5R .+2 
21 LCALL SETUL 21 10&42 000402 JMP .+2 
22 101>15 100410 SETUL-ASCRA*IBII+IOOOIO 22 LCALL ERRET 
23 RANDOM 23 101>43 100470 ERRET-A5CRA*IBII+IOOOI0 
24 LCALL FRANG 24 LOOP 
25 101>16 100450 FRANG-ASCRA*IBII+IOOOIO 25 LCALL LLOOP 
2& 10&17 111700 INC5 0.2 21> 101>44 100430 LLOOP-ASCRA*IBII+IOOOIO 
27 10&20 145323 MDVIS 2.I.SNC 27 
28 10&21 10&314 AOCS* Ool.5IR 
2q ERROR 
30 10&22 004402 JSR .+2 
31 101>23 000402 JMP .+2 
32 LCALL ERRET 
33 10&24 100470 ERRET-ASCRA*IBII+IOOOIO 
34 LOOP 
35 LCALL LLOOP 
3& 10&25 100430 LLOOP-ASCRA*IBII+IOOOIO 
37 



!01~3 N3MRT 101~~ N3MRT 
01 ,ROTI: 01 ,ROT2: 
02 SETUP :TEST ROTATE LEFT 02 SETUP :TEST ROTATE RIGHT 
03 LCALL SETUL 03 LCALL SETUL 
04 IO&~5 100410 SETUL-ASCRA*IBII+IOO010 04 10&7& 1 OO~IO . SETUL-ASCRA*IBll+l000l0 
05 RANDOM 05 RANOOM 
0& LCALL FRANG 0& LCALL FRANG 
07 101>4& 100450 FRANG-ASCRA*IBII+IOOOIO 07 10&77 100450 FRANG-ASCRA*IB11+100010 
08 10&47 105000 MOV 0.1 08 10700 131000 MOY 1.2 
09 10&50 101100 MOVL 0.0 09 10701 121200 MOYR 1.0 
10 10&51 111100 MOYL 0.2 10 10702 101200 MOYR 0.0 
II 10&52 151100 MOYL 2.2 11 10703 101200 MOYR 0.0 
12 10&53 15\.100 MOYL 2.2 12 10704 101200 MOVR 0.0 
13 10&54 155100 MOYL 2.3 13 10705 101200 MOVR 0.0 
14 101>55 175100 MOYL 3.3 14 10701> 101200 MOVR 0.0 
15 10&5& 175100 MOYL 3.3 15 10707 101200 MOVR 0.0 
1& 10&57 1&1100 MOVL 3.0 1& 10710 101200 MOVR 0.0 
17 10&&0 101100 MOYL 0.0 17 10711 101200 MOYR 0.0 
18 10&&1 101100 MOYL 0.0 18 10712 101200 MOYR 0.0 
19 10&&2 101100 MOVL 0.0 19 10713 105200 MOYR 0.1 
20 10&&3 101100 MOYL 0.0 20 10714 125200 MOYR 1.1 
21 10&&4 10 II 00 MOVL 0.0 21 10715 135200 MOYR 1.3 
22 10&&5 101100 MOYL 0.0 22 1071& 175200 MOYR 3.3 
23 10&&& 101100 MOVL 0.0 23 10717 175200 MOYR 3.3 
24 10&67 101100 MOYL 0.0 24 10720 1&1200 MOYR 3.0 
25 10670 101100 MOVL 0.0 25 10721 101200 MOVR 0.0 
2& 10&71 101>414 SUBII Od.SlR 2& 10722 112414 SUB. 0.2.SlR 
27 ERROR 27 ERROR 
28 10&72 004402 JSR • +2 28 10723 004402 JSR • +2 
2'1 10&73 000402 JMP .+2 2'1 10724 000402 JMP .+2 
30 LCALL ERRET 30 LCALL ERRET 
31 10&74 100470 ERRET-ASCRA*IBII+IOOOIO 31 10725 100470 ERRET-ASCRA*IBII+IOOOIO 
32 LOOP 32 LOOP 
33 LCALL LLOOP 33 LCALL LLOOP 
34 10&75 100430 LLOOP-ASCRA*IBII+IOOOIO 34 1072& 100430 LLOOP-ASCRA*IBII+IOOOIO 



!0145 N3MRT 
01 ,ANOO: 
02 
03 
04 10727 100~10 
05 
0& 
07 10730 100450 
08 10731 131000 
0'1 10732 127700 
10 10733 127700 
11 10734 127700 
12 10735 127700 
13 1073& 127700 
14 10737 135300 
IS 10740 177700 
1& 10741 177700 
17 10742 1&1300 
18 10143 103100 
1'1 10744 112414 
20 
21 10745 004402 
22 1074& 000402 
23 
24 10741 100470 
25 
2& 
21 10150 100430 
28 
2'1 ,ANOI, 
30 
31 
32 10751 100410 
33 
34 
35 10152 100450 
3& 10753 104042 
37 10154 123104 
38 
39 10155 004402 
40 107% 000402 
41 
42 10151 100410 
43 
44 
45 101&0 100430 
4& 

SETUP ,ANY NUMBER ANDEO WITH 
LCAlL SETUl 
SETUl-ASCRA*IBII+IOOOIO 
RANDOM ,ITSELF SHOULD NOT 
LCALl FRANG 
FRANG-ASCRA*IBII+IOOOIO 
MOV 1.2 IBE CHANGED. 
ANOS 1.1 
ANOS 101 
ANOS 101 
ANDS 101 
ANDS 101 
MOVS 1.3 
ANDS 3.3 
ANDS 3.3 
MOVS 3.0 
ANOS 0.0 
SUB. 0.2.SIR 
ERROR 
JSR .+2 
JMP .+2 
lCALl ERRET 
ERRET-ASCRA*IBII+IOOOIO 
lOOP 
lCAlL LLOOP 
llOOP-ASCRA*IBII+IOOOIO 

SETUP IA NUMBER ANDED WITH ITS 
LCAll SETUl 
SETUl-ASCRA*IBII+IOOOIO 
RANDOM ,COMPLIMENT SHOULD 
lCAll FRANG 
FRANG-ASCRA*IBII+IOOOIO 
COMO Od.SIC 
ANDS I.O.SIR ,PRODUCE ZERO RESULT. 
ERROR 
JSR .+2 
JMP • +2 
lOll ERRET 
ERRET-ASCRA*1811+100010 
lOOP 
lCAlL llOOP 
llOOP-ASCRA*IBII+IOOOIO 

!014& N3MRT 
01 ,AN03, 
02 SETUP ,PERFORM A AND INSTRUCTION 
03 LCALL SETUl 
04 101&1 100410 SETUL-ASCRA*1811+100010 
05 RAN~OM ,WITH THE RESULT IN AC2. 
0& LCAll FRANG 
01 101&2 100450 FRANG-ASCRA*IBII+IOOOIO 
08 101&3 11&&20 SUBZR 3.3 ,SIMULATE THE AND VIA 
0'1 101&4 131000 MOV 1.2 'lOOKING FOR ADDER CARRY. 
10 101&5 113400 AND 0.2 
II 101&& 101113 AN03l' MDVl# O.Q,SNC 
12 107&1 000403 JMP .+3 
13 10170 125112 MOVL# I. I. SIC 
14 10771 101141 MDVOL O,O,SKP 
15 10112 101121 MOVZl O,O,SKP 
1& 10113 125141 MOVOl 101 .SKP 
11 10114 125120 MOVZl 1.1 
18 10115 115224 MOVZR 3.3.SIR 
1'1 1011& 000110 JMP AND3l 
20 10111 10&415 SUB# O.t. SNR ,CHECK IF ACO-I ARE 
21 11000 132414 SUB# 1.2.SZR ITHE SAME AND IF THEY 
22 ERROR I ARGEE WITH INST. 
23 11001 004402 JSR .+2 
24 11002 000402 JMP .+2 
25 lCALL ERRET 
26 11003 100410 ERRET-ASCRA*IBII+IOOOIO 
21 lOOP 
28 lCAll llOOP 
2'1 11004 100430 llOOP-ASCRA*IBII+IOOOIO 



! 0 147 N3MRT ! 0148 N3MRT 
01 ,TEST PROCESSOR VIA EXCLUSIVE OR ROUT!~ES. 01 , u: 
02 02 SETUP :SAVo C(ACI) NEGATED IN 

03 : X I: 03 LCALL SETUL 
04 SETUP : C (AC I ) IS SAVED I' C(AC2). 04 11030 100410 SETUL-ASCRA*IBII+IOOOIO 
05 LCALL SETUL 05 RANDOM : C (AC2) • EXCLUSIVE OR C(ACO) TO 

06 11005 100410 SETUL-ASCRA*IAII+IOOOIO 06 LCALL FRANG 
07 RANDOM ,ACO IS EXCLUSIVE ORED 07 11031 100450 FRANG-ASCRA*IAII+IOOOIO 
08 LCALL FRANG 08 11032 130400 NEG 1.2 : C (AC I) • EXCLUSIVE OR THE 

Oq 11006 100450 FRANG-ASCRA*IAII+IOOOIO Oq CALL :RESULT BACK TO ACO. 

10 11007 131000 MOV 1.2 :WITH ACI T'ICE. Ti-IE SECOND 10 XQRA :CHECK VIA ADDITION TO 

II CALL :EICLUSIVE OR SHOULD II 11033 004444 J SR 10R.0 
12 lORA :RESTORE ACI TO ITS 12 CALL :COMPLIMENT OF ORIGIONAL 

13 110 I 0 004467 JSR 10R.0 13 10RI :NUMBER. 

14 CALL :ORIGIONAL CO~TENTS. 14 11034 004451 JSR XOR .1 

15 XORA 15 11035 113014 ODD# O,2,SZR 

16 11011 004466 JSR XOR.O 16 ERROR 
17 11012 132414 SUB# 1.2.SZR 17 11036 004402 JSR .+2 
18 ERROR 18 11037 000402 JMP .+2 
Iq 11013 004402 JSR .+2 lq LCALL ERRET 
20 11014 000402 JMP .+2 20 11040 100470 ERRET-ASCRA*IBII+IOOOIO 

21 LCALL ERRET 21 LOOP 

22 11015 100470 ERRET-ASCRA*IBII+IOOOIO 22 LCALL LLOOP 

23 LOOP 23 1104 ! 100430 LLOOP-ASCRA*IBII+IOOOIO 

24 LCALL LLOOP 24 
25 11016 100430 LLOOP-ASCRA*IBII+IOOOIO 25 : X <I: 

26 26 SETUP :EXCLUSIVE OR C (AC 0) TO 

27 : X2: 27 LCALL SETUL 

28 SETUP :THE FIRST EICLUS1VE OR 28 11042 100410 SETUL-ASCRA*IBII+IOOOIO 

2q LCALL SETUL 2q RANDOM :ALL ZEROS IN C(ACI). 

30 110 I 7 100410 SETUL-ASCRA*IBII+IOOOIO 30 LCALL FRANG 

31 RANDOM : ROUTINE EXCHANGES THE 31 11043 100450 FRANG-ASCRA*IBII+IOOOIO 

32 LCALL FRANG 32 11044 126400 SUB 1.1 

33 11020 100450 FRANG-ASCRA*IBII+IOOOIO 33 CALL 

34 CALL :CONTENTS 34 XORA 

35 IOR2 :OF AC 0 AND ACI. lT ALSO 35 11045 004432 JSR 10R.0 

36 11021 004474 JSR IOR.2 36 11 046 106414 SU6# O,!.SZR 

37 CALL :FORMS THE EXCLUSIVE OR 37 ERROR 

38 10RI :IN AC? THE SECOND EXCLUSIVE 38 11047 004402 JSR .+2 

H 11022 004463 JSR XOR .1 3q 11050 000402 JMP .+2 

40 11023 112414 SUB# O,2,SZR :OR FORMS THE RESULT 40 LCALL ERRET 

41 ERROR :OF ACO-ACI IN ACO. 41 11 051 100470 ERRET-ASCRA.IBll+IOOOIO 

42 11024 004402 JSR .+2 42 LOOP 

43 11025 000402 JMP .+2 43 LCALL LLOOP 

44 LCALL ERRET 44 11052 100430 LLOOP-ASCRA.IBll+IOOOIO 

45 11026 100470 ERRET-ASCRA*IBII+100010 
46 LOOP 
47 LCALL LLOOP 
48 11027 IQ0430 LLOOP-ASCRA*IBII+IOOOIO 



1014Q N3MRT 10150 N3MRT 
01 ,KS: 01 U077 054433 KOR.O' SU 3.XOR.4 
02 SETUP ,EXCLUSIVE OR C (AC 11 TO 02 11100 135000 .,OV 1.3 ,EXCLUSIVE OR C(AC01.C(ACI1. 
03 LCALL sETUL 03 11101 117520 ANOZL 0.3 ,RESULT IS 1111 C(ACIl. 
04 11053 100410 SETUL-AsCRA*IBII+100010 04 11102 107000 ADD 0.1 
05 RANDOM 'ALL ZEROS IN C (ACO 1. 05 11103 1&&400 SUB 3. I 
0& LCALL FRANG 01> 11104 002421> JMP @XOR.4 
07 11054 100450 FRANG-AsCRA*IBII+IOOOIO 07 
08 11055 102400 SUB 0.0 08 11105 054425 XOR.l1 STA 3.XOR.4 
09 CALL 09 1110& 135000 .,OV 1.3 ,EXCLUSIVE OR C(AC01.C(ACI1. 

10 KORI 10 II 1 07 117400 AND 0.3 ,RESULT IS IN C(AC01. 

II 1105& 004427 JSR XOR.l 11 11110 174000 COM 3.3 
12 11057 101>414 sUB# O.t.sZR 12 11111 11>3400 ANO 3.0 
13 ERROR 13 11112 123000 ADD 1.0 
14 110&0 004402 JSR .+2 14 11113 11>3400 AND 3.0 
IS 1101>1 000402 J'4P .+2 IS 11114 002411> JMP @XOR.4 
1& LCALL ERRET II> 
17 110&2 100470 ERRET-ASCRA*IBII+IOOOIO 17 11115 054415 XOR.2' STA 3.XOR.4 
18 LOOP 18 1111& 034415 LOA 3.XM20 ,EXCLUSIVE OR C(AC01.C(AC11. 

19 LCALL LLOOP 19 11117 054412 STA 3.XORTEM ,RESULT IN C(AC21. 

20 110&3 100430 LLOOP-ASCRA*IBII+IOOOIO 20 11120 115000 MOV 0.3 ,THE CONTENTS OF ACO ANO 

21 21 11121 137200 AODR 1.3 ,ACI ARE EXCHANGED. 

22 ,XI>: 22 11122 151200 "OVR 2.2 
23 SETUP ,EXCLUSIVE OR C(ACI) TO 23 11123 101220 MOVZR 0.0 
24 LCALL sETUL 24 11124 125200 MOVR 101 
25 1101>4 100410 sETUL-AsCRA*IBII+IOOOIO 25 11125 103200 AODR 0.0 
2& RANDOM : (-I) IN C(ACO). 21> 1112& 010403 ISZ XORTEM 
27 LCALL FRANG 27 11127 000771 JMP XOR.2+3 

28 110&5 100450 FRANG-ASCRA*IBII+100010 28 11130 002402 JMP iilXOR.4 
2Q 1101>1> 102000 lDC 0.0 ,THE COMPLIMENT OF 29 11131 000000 XORTEM: 0 
30 CALL ,THIS RESULT SHOULD 30 1113? 000000 XOR.4: 0 
31 XORI 'EQUAL C(ACI). 31 11133 1777&0 XM20: -20 
32 1101> 7 004411> JSR WR.l 
33 11070 110000 COM 0.2 
34 11071 146414 SUB. 201. SZR 
35 ERROR 
3& 11072 004402 JsR .+2 
37 11073 000402 JMP .+2 
38 LCALL ERRET 
Jq 11074 100470 ERRET-ASCRA*IBII+IOOOIO 
40 LOOP 
41 LCALL LLOOP 
42 11075 100430 LLOOP-ASCRA*IBII+IOOOIO 
43 11076 000436 JMP X7 



10151 N3MRT 10152 N3MRT 
01 H: SETUP ,C (AC I) IS SET EQUAL TO 01 ,X9: 
02 LCALL SETUL 02 SETUP ,EXCLUSIVE OR ALL ONES 
03 11134 100410 SETUL-ASCRA*IBII+IOOOIO 03 LCALL SETUL 
04 RANDOM ,C(ACO). C(ACO) AND C(ACI) 04 1115& 100410 SETUL-ASCRA*IBII+IOOOIO 
05 LCALL FRANG 05 11157 102300 ADCS 0.0 ,TO ALL ONES. THE 
0& 11135 100450 FRANG-ASCRA*IBII+IOOOIO 0& 111&0 126000 lDC 1.1 ,RESULT SHOULD BE 
07 1113& 105000 MOV 0.1 ,ARE EXCLUSIVE OR EO wITH 07 CALL ,ALL ZEROS. 
08 CALL ,THE RESULT GOING TO AC2. 08 XORA 
09 XOR2 09 111&1 00471& JSR XOR.O 
10 11137 00475& JSR XOR.2 10 11162 127704 ANOS I.I.SZR 
II 11140 151004 MOV 2.2.SZR II ERROR 
12 ERROR 12 111&3 004402 JSR • +2 
13 11141 004402 JSR .+2 13 111&4 000402 JMP • +2 
14 11142 000402 JMP .+2 14 LCALL ERRET 
IS LCALL ERRET IS 111&5 100470 ERRET-ASCRA*IBII+IOOOIO 
1& 11143 100470 ERRET-ASCRA*IBII+IOOOIO 1& LOOP 
17 LOOP 17 LCALL LLOOP 
18 LCALL LLOOP 18 111&& 100430 LLOOP-ASCRA*IBII+IOOOIO 
19 11144 100430 LLOOP-ASCRA*IBII+IOOOIO 19 
20 20 'X I 0: 
21 1X8: 21 SETUP ,EXCLUSIVE OR ALL ZEROS 
22 SETUP ,C (ACO) IS SET TO THE 22 LCALL SETUL 
23 LCALL SETUL 23 111&7 100410 SETUL-lSCRA*IBII+IOOOIO 
24 11145 100410 SETUL-ASCRA*IBII+IOOOIO 24 11170 102700 SUBS 0.0 ,TO ALL ZEROS. THE 
25 RANDOM ,COMPLIMENT OF C (ACI). THE 25 11171 126400 SUB 1.1 ,RESULT SHOULD BE 
2& LCALL FRANG 2& CALL ,ALL ZEROS IN C(ACI). 
27 1114& 100450 FRANG-ASCRA*IBII+IOOOIO 27 XORA 
28 11147 120000 COM 1.0 ,RESULT OF A EXCLUSIVE OR 28 11172 004705 JSR XOR.O 
29 CALL ,SHOULD BE ALL BITS 29 11173 107314 ADOS* O.I.SZR 
30 XOR2 ,SET (-Il. 30 ERROR 
31 11150 004745 JSR XOR.2 31 11174 004402 JSR .+2 
32 11151 150014 COM* a.2.SZR 32 11175 000402 JMP .+2 
33 ERROR 33 LCALL ERRET 
34 11152 004402 JSR .+2 34 1117& 100470 ERRET-ASCRA*IBII+IOOOIO 
35 11153 000402 JMP .+2 35 LOOP 
3& LCALL ERRET 3& LCALL LLOOP 
37 11154 100470 ERRET-ASCRA*IBII+IOOOIO 37 11177 100430 LLOOP-ASCRA*IBII+IOOOIO 
38 LOOP 
39 LCALL LLOOP 
40 11155 100430 LLOOP-ASCRA*IBII+IOOOIO 



10153 N3M~T 10154 N3M~T 
01 , x II: 01 A I: SETUP ,SAVE C(AC21 INC (AC II. 
02 SETUP ,FORM EXCLUSIVE OF FUNCTION 02 LCALL SETUL 
03 LCALL SETUL 03 11221 100410 SETUL-ASCRA'IBII+IOOOIO 
04 11200 100410 SETUL-ASCRA'IBII+IOOOIO 04 RANDOM ,ADD AND ADD C (ACOI TO 
05 RANDOM ,IN C(AC2). 05 LCALL FRANG 
06 LCALL FRANG 06 11222 100450 FRANG-ASCRA.IBII+IOOOIO 
07 1120 I 100450 FRANG-ASCRA'IBII+IOOOIO 07 11223 145000 MOV 2.1 ,C (AC21. THE VALUE IN 
08 CALL ,CALL ANOTHER EXCLUSIVE 08 11224 112400 SUB 0.2 ,AC2 SHOULD NOT BE 
Oq XOR2 ,OR FUNCTION SEVEN TIME S. Oq 11225 113000 ADD 0.2 ,CHANGED. 
10 11202 004713 JSR XOR.2 10 11226 146414 SUH# 2,1, SZR 
II CALL ,THE RESULT SHOULD BE THE II ERROR 
12 XORA ,SAME AS THE FIRST XOR A 12 11227 004402 JS" .+2 
13 11203 004674 JSR XOR.O 13 11230 000402 JMP .+2 
14 CALL 14 LCALL ERRET 
IS XORA 15 11231 100470 ERRET-ASCRA'IBII+IOOOIO 
16 11204 004673 JSR XOR.O 16 LOOP 
P C4LL 17 LCALL LLOOP 
18 XORA 18 11232 100430 LLODP-ASCRA'IBII+IOOOIO 
Iq 11205 004672 JSR XOR.O Iq 
20 CALL 20 ,A2 : 
21 XORA 21 SETUP 
22 11206 004671 JSR XOR.O 22 LCALL SETUL 
23 CALL 23 11233 100410 SETUL-ASCRA.IBII+IOOOIO 
24 XORA 24 RANDOM 
25 11207 004670 JSR XDR.O 25 LCALL FRANG 
26 CALL 26 11234 100450 FRANG-ASCRA.IBII+IOOOIO 
27 XORA 27 11235 102000 ADC 0.0 
28 11210 004667 JSR XDR.O 28 11236 123000 ADD 1.0 
2q CALL 2q 11237 111400 INC 0.2 
30 XORA 30 11240 146414 SUB# 2,1,SZR 
31 11211 004666 JSR XOR.O 31 ERROR 
32 11212 132414 SUB# 1,2,SZR 32 11241 004402 J SR .+2 
33 ERROR 33 11242 000402 JMP .+2 
34 11213 004402 J SR .+2 34 LCALL ERRET 
35 11214 000402 JMP .+2 35 11243 100470 ERRET-ASCRA'IAII+IOOOIO 
36 LCALL ERRET 36 LOOP 
37 11215 100470 ERRET-ASCRA'IBII+IOOOIO 37 LCALL LLOOP 
38 LOOP 38 11244 100430 LLOOP-ASCRA.IBII+IOOOIO 
Jq LCALL LLOOP 
40 11216 100430 LLOOP-ASCRA'IB11+100010 
41 
42 11217 000402 JMP A I 
43 11220 000657 XO~.L: JMP XOR.O 



! 0 155 N3"RT 
01 , U: 
02 SETUP ,INCREMENT THE VALUE IN 
03 LCALL SETUL 
04 11245 100410 SETUL-ASCRA*1811+100010 
05 RANDOM I AC I AND ADD THAT VALUE 
0& LCALL FRANG 
07 1124& 100450 FRANG-ASCRA*IBII+IOOOIO 
08 11247 1314&0 INCC 1.2 ,TO (-I) • THE RESULT 
09 11250 1023&0 ADCCS 0.0 ,SHOULD BE THE ORIGIONAL 
10 11251 1430&0 ADOC 2.0 ,NUMBER. 
II 11252 10&414 SUB. 0,1, SZR 
12 ERROR 
13 11253 004402 JSR .+2 
14 11254 000402 JMP .+2 
15 LCALL ERRET 
1& 11255 100470 ERRET-ASCRA*IBII+IOOOIO 
17 LOOP 
18 LCALL LLOOP 
19 112% 100430 LLOOP-ASCRA*IBII+IOOOIO 
20 ,u, 
21 SETUP ,SAVE THE C (AC I) INCCAC01. 
22 LCALL SETUL 
23 11257 100410 SETUL-ASCRA*IBII+IOOOIO 
24 RANDOM , A "ADOR" INSTRUCTION SHOULD 
25 LCALL FRANG 
2& 112&0 100450 FRANG-ASCRA*1811+1000IO 
27 112& ! 121020 MOVZ 1.0 :NOT CHANGE THE VALUE OF 
28 112&2 127200 AODR 1.1 :THE AC. 
29 112&3 127200 AOOR 1.1 
30 112&4 127200 AOOR 1.1 
31 112&5 127200 AODR 1.1 
32 1126& 127200 AooR 1.1 
33 11267 127200 AooR 1.1 
34 11270 127200 AoDR 1.1 
35 11271 127200 ADDR 1.1 
36 11272 127200 ADDR 1.1 
37 11273 127200 ADDR 1.1 
38 11274 127200 ADDR 1.1 
39 11275 127200 ADDR 1.1 
40 11276 127200 AoDR 1.1 
41 11277 127200 AoDR 1.1 
42 11300 106454 SUBO. O.I.SZR 
43 ERROR 
44 1130 I 004402 JSR .+2 
45 11302 000402 JMP .+2 
46 LCALL ERRET 
47 11303 100470 ERRET-ASCRA*IBll+l000l0 
48 LOOP 
49 LCALL LLoDP 
50 11304 100430 LLOOP-ASCRA*IBll+100010 

!015& N3MRT 
01 
02 
03 
04 11305 100410 
05 
06 
07 11306 100450 
08 11307 115400 
09 11310 126000 
10 11311 137000 
11 11312 175400 
12 11313 137000 
13 11314 171400 
14 11315 133000 
15 11316 151400 
16 11317 133000 
17 11320 142414 
18 
19 11321 004402 
20 11322 000402 
21 
22 11323 100470 
23 
24 
25 11324 100430 

,A 5: 
SETUP :THE RANDOM NUMBER IN 
LCALL SETUL 
SETUL-ASCRA*IBII+IOOOIO 
RANDOM ,C(ACO) IS INCREMENTED VIA "INC" 
LCALL FRANG 
FRANG-ASCRA*IBII+IOOOIO 
INC 0.3 ,AND DECREMENTED VIA "ADD". 
ADC 1.1 ,THE FINAL RESULT IN C(AC2) 
ADD 1.3 ,SHOULD BE EQUAL TO THE 
INC 3.3 ,oRIGIoNAL NUMBER IN C(ACO). 
ADD 1,3 
INC 3.2 
ADD 1.2 
INC 2.2 
ADD 1. 2 
SUB. 2.0.SZR 
ERROR 
JSR .+2 
JMP • +2 
LCALL ERRET 
ERRET-ASCRA*IBII+100010 
LOOP 
LCALL LLOOP 
LLOoP-ASCRA*IBII+IOOOIO 



10157 N3MRT 10158 N3MRT 
01 ,A&: 01 :A8: 
02 SETUP ,THE SUM OF ACO-I IS 02 SETUP ,ADO TEST. 
03 LCALL SETUL 03 LCALL SETUL 
04 11325 100410 SETUL-ASCRA*IBII+IOOOIO 04 1135& 100410 SETUL-ASCRA*IBII+IOOOIO 
05 RANDOM ,CHECKED WITH THE SIMULATED 05 RANDOM 
01> LCALL FRANG 01> LCALL FRANG 
07 11321> 100450 FRANG-ASCRA*IBII+IOOOIO 07 11357 100450 FRANG-ASCRA*IBII+IOOOIO 
08 \1327 135000 MOV 1.3 'SUM. 08 113&0 152520 SUBZL 2.2 ,=(+1 ) 
09 11330 117000 ADD 0.3 09 113&1 151300 MOVS 2.2 ,=(400l 
10 11331 054424 STA 1.AODTEM ,SUM VIA ADD INSTRUCTION. 10 113&2 150400 NEG 2.2 ,=(l77400l 
II 11332 131000 A&Ll MOV 1.2 II \13&3 143700 ANDS 2.0 ,SAVE HIGH ORDER 8 BITS. 
12 CALL 12 113&4 105320 MOVZS 0.1 ,SAME 8 BITS TO C(ACllL. 
13 11333 004&&5 JSR XOR.L :SIMULATE THE ADO VIA 13 113&5 103100 AODL 0.0 :MOVE C(ACOl LEFT VIA 
14 11334 143524 ANDZl 2.0.SZR ,EXCLUSIVE OR. CCAC2l= 14 1131>& 103100 AODL 0.0 ,ADD SHIFT. 
15 11335 000775 JMP A&L :RIPPLE CARRY.C(ACll=RESULT. 15 113&7 103100 ADDL 0.0 
1& 1133& 020417 LDA O.ADOTEM 1& 11370 103100 ADDL 0.0 
17 11337 122414 SUB. I.O.SZR 17 11371 10&414 SUB. Od.SZR 
18 ERROR 18 ERROR 
19 11340 004402 JSR .+2 ICj \1372 004402 JSR .+2 
20 11341 000402 JMP .+2 20 11373 000402 JMP .+2 
21 LCALL ERRET 21 LCALL ERRET 
22 11342 100470 ERREr-ASCRA*IBII+100010 22 11374 100470 ERRET-ASCRA*IBII+IOOOIO 
23 LOOP 23 LOOP 
24 LCALL LLOOP 24 LCALL LLOOP 
25 11343 100430 LLOOP-ASCRA*IB11+100010 25 11375 100430 LLOOP-ASCRA*IBII+100010 
2& 2& 
27 ,A7: 
28 SETUP :ADDITION OF NEGATED 
29 LCALL SETUL 
30 \1344 100410 SETUL-ASCRA*IBII+IOOOIO 
31 RANDOM :NUMBERS SHOULD PRODUCE 
32 LCALL FRAr~G 

33 11345 100450 FRANG-ASCRA*IBII+IOOOIO 
34 1134& 110440 NEGO 0.2 ,ZERO AND A CARRY. 
35 11347 143204 ADDR 2.0.SZR 
3& ERROR 
37 11350 004402 JSR .+2 
38 11351 000402 JMP • +2 
3'1 LCALL ERRET 
40 11352 100470 ERRET-ASCRA*IBII+IOOOIO 
41 LOOP 
42 LCALL LLOOP 
43 11353 100430 LLOOP-ASCRA*IBII+IOOOIO 
44 
45 11354 101001 MOV O.O.SKP 
46 11355 177777 ADDTEM: -I 



!0159 N3MRT !01&0 N3MRT 
01 1137& 101001 MOV O.O.SKP 01 : AR2: 
02 11377 177400 "1400: -400 02 SETUP :TAKE THE SQUARE ROOT 
03 : ARl: 03 LCALL SETUL 
04 SETUP :THE ORIGIONAL CONTENTS OF 04 11415 100410 SETUL-ASCRA*IBI1+100010 
05 LCALL SETUL 05 RANDOM :OF A NUMBER. THE SQUARE 
0& 11400 100410 SETUL-ASCRA*IBll+100010 0& LCALL FRANG 
07 RANDOM • AC 1. BITS 0-7 ARE SQUARED 07 1141& 100450 FRANG-ASCRA*IBll+100010 
08 LCALL FRANG 08 CALL :ROOT OF THE RESULT SQUARED 
09 1140 I 100450 FRANG-ASCRA*IBll+IOOOIO 09 SQRT :SHDULD BE THE SAME AS THE 
10 11402 030775 LOA 2.M400 :VIA MULTIPLY. THE SQUARE 10 11417 004457 JSR SQRT. 
11 11403 133700 ANOS 1.2 : ROOT OF "THE PRODUCT SHOULO II 11420 1050&0 MOVC 0.1 :ORIGIONAL ROOT. 
12 11404 145000 MOV 2.1 .EQUAL THE ORIGIONAL. 12 11421 1310&0 MOVC 1.2 
13 CALL 13 CALL 
14 .MPYU :SEE SYSTEM REFFERANCE 14 .MPYU 
15 11405 004442 JSR MPYU 15 11422 004425 JSR MPYU 
1& 1140& 121000 MOV 1.0 :MANUAL FOR FURTHER INFORMATION 1& 11423 121000 MOV 1.0 
17 CALL ION MULTIPLY/SQ ROOT 17 CALL :SQUARED NOW TAKE ROOT. 
18 SQRT :PROGRAMS. 18 SQ 
19 11407 0044&7 JSR SQRT. 19 11424 0044&2 JSR SQ. 
20 11410 112414 SUB# 0.2.SIR 20 11425 112714 SU8S# 0.2.SIR 
21 ERROR 21 ERROR 
22 11411 004402 JSR .+2 22 1142& 004402 JSR .+2 
23 11412 000402 JMP .+2 23 11427 000402 JMP .+2 
24 LCALL ERRET 24 LCALL ERRET 
25 11413 100470 ERRET-ASCRA*IBII+IOOOIO 25 11430 100470 ERRET-ASCRA*IBll+100010 
2& LOOP 2& LOOP 
27 LCALL LLOOP 27 LCALL LLOOP 
28 11414 100430 LLOOP-ASCRA*IBll+100010 28 11431 100430 LLOOP-ASCRA*IBll+100010 



10161 N3MRT tOl62 N3MRT 
01 , AR3' 01 11447 102460 MPYU: SUBC 0.0 C(ACI1*C(AC21 02 SETUP .FINO SQUARE ROOT VIA 02 11450 054411 MPYA: STA 3 •• CB03 RESULT IN ACO.ACI. 03 LCALL SETUL 03 11451 034411 LOA 3 •• CB20 SEE SYSTEM REFFERANCE 04 11432 100410 SETUL-ASCRA*IBII+IOOOIO 04 11452 125203 '.CB99: MOVR I.I.SNC MANUAL FOR FURTHER 
05 RANDOM :OIFFIRENT SUBROUTINES. 05 11453 101201 MOVR O.O.SKP INFORMA TION. 06 LCALL FRANG 06 11454 143220 AOOZR 2.0 07 11433 100450 FRANG-ASCRA*IBII+IOOOIO 07 11455 175404 INC 3.3.SIR 08 11434 141000 MOV 2.0 08 11456 000774 JMP .CB99 
09 CALL 09 11457 125260 MOVCR 1.1 10 SQRT 10 11460 002401 JMP iil.Ce03 
II 11435 004441 JSR SQRT. II 11461 000000 .CB03: 0 
12 11436 105000 MOV 0.1 'SAVE FIRST RESULT IN ACI 12 11462 177760 .CI!20: -20 13 11437 141000 MOV 2.0 13 
14 CALL 14 114&3 102400 o I V I: sue 0.0 :C(AC01.C(ACIJ/C(AC2J. 
15 SQ ,RESULT IN ACO. 15 11464 054775 OIVU: SlA 3 •• Ce03 ,ACO=REMAINOER 
16 11440 00444b JSR SQ. 16 11465 034775 LOA 3 •• CB20 • AC I =QUOTIENT 
17 11441 106714 SUBS. O.I.SZR 17 11466 125120 MOVZL 1.1 .SEE SYSTEM REFFERANCE 
18 ERROR 18 114b7 101100 .CC98 : MOVL 0.0 :MANUAL. 
19 11442 004402 JSR • +2 19 11470 142412 SUB. 2,0.SZC 
20 11443 000402 JMP • +2 20 11411 142400 suB 2.0 
21 LCALL ERRET 21 11472 125100 MOVL 1.1 
22 11444 100470 ERRET-ASCRl*IBII+IOOOIO 22 11473 175404 INC 3,3.SIR 
23 LOOP 23 11474 000773 JMP .CC98 
24 LCALL LLOOP 24 11475 002764 JMP iIl.Ce03 
25 11445 100430 LLOOP-ASCRA*IBII+IOOOIO 25 
26 11446 000455 JMP AR4 



101&3 l\i3MRT 101&4 l\i3MRT 
01 1147& 054423 SQRT.: STA 3.Stl.S3 01 AR4: SETuP :THE CONTENTS OF AC2 IS 
02 11477 12&520 SUBZL 1.1 FINO SQ ROOT OF C(ACO). 02 LCALL SETUL 
03 11500 135120 MOVZL 1.3 SEE THE SYSTEM REFFERANCE 03 11523 100410 SETUL-ASCRA*IBII+IOOOIO 
04 11501 122422 SUBZ I.O.SZC MANUAL. 04 ·AR4L: RANDOM ,DIVIDED INTO ACO-I. 
OS 11502 1&7001 ADD 3.1.SKP RESULT IN ACO. 05 LCALL FRANG 
0& 11503 121221 MOVZR I.O.SKP ACI DESTROYED. 0& 11524 100450 FRANG-ASCRA*IBII+IOOOIO 
07 11504 000775 JMP .-3 07 11525 040471 STA O.OACO 
08 11505 002414 JMP iilSQ.S3 08 1152& 044471 STA 1. OAC I 
Oq Oq 11527 050471 STA 2.0AC2 
10 1150& 054413 SQ. : STA 3.SQ.S3 10 11530 142432 SUBZ. 2.0.SZC ,THIS RESULT MULTIPLIED 
11 11507 176400 SUB 3.3 ,FINO SQ ROOT OF C(ACO). 11 11531 000773 JMP AR4L ,BY AC2 SHOULD PRODUCE 
12 11510 054412 STA 3.SQTEM ,SAME RESULT AS PREVIOUS 12 CALL ITHE ORIGIONAL NUMBERS. 
13 11511 1&2023 ADCZ 3.0.SNC ,TEST BUT CODE IS 13 .DIVU 
14 11512 000405 JMP SQ 1 'DIFFIRENT. 14 11532 004732 JSR DIVU 
IS 11513 010407 ISZ SQTEM IS CALL 
1& 11514 01040& ISZ SQTEM 1& .MPYA 
17 11515 034405 LOA 3.SQTEM ,RESULT WILL BE IN ACO. 17 11533 004715 J SR MPYA 
18 1151& 000773 JMP .-5 18 11534 0344&4 LOA 3.0AC2 
Iq 11517 161200 SQI: MOVR 3.0 Iq 11535 156414 SUS- 2.3.SZR 
20 11520 002401 JMP iilSQ.S3 20 ERROR 'AC2 CHANGED? 
21 21 11536 004402 JSR .+2 
22 11521 000000 SQ.S3: 0 22 11537 000402 JMP .+2 
23 11522 000000 SIlTEM: 0 23 LCALL ERRET 

24 11540 100470 ERRET-ASCRA*IBII+IOOOIO 
25 11541 034456 LOA 3.DACI 
26 11542 136714 SUBS_ 1.3.SIR 
27 ERIIOH IACI CHANGED. 
28 11543 004402 JSR .+2 
2q 11544 000402 JMP .+2 
30 LCALL ERRET 
31 11545 100470 ERRET-ASCRA*IBII+IOOOIO 
32 11546 034450 LOA 3.0ACO 
33 11547 116714 SUBS. Od.SIR 
34 ERROR IACO CHANGED. 
35 11550 004402 JSR .+2 
36 11551 000402 JMP .+2 
37 LCALL ERRET 
38 11552 100470 ERRET-ASCRA*IRll+100010 
39 LOOP 
40 LCALL LLOOP 
41 11553 100430 LLOOP-ASCRA*1811+100010 



!0165 N3MRT 1016b N3M~T 
01 lARS: 01 ,AR6: 
02 SETUP ,USE INC TO FORM 02 SETUP .USE THE INCR INSTRUCTION 
03 LCALL SETUL 03 LCALL SETUL 
04 11554 100410 SETUL-ASCRA*IBll+l000l0 04 11575 100410 SETUL-ASCRA*1811+100010 
05 11555 152440 SUBO 2.2 :THE NUMBER 177400 05 1157& 12b420 SUBZ 101 ITO FORM THE NUMBER 
06 1155b 151504 INCL 2.2.SZR ,1111 ACI AND 400 IN Aca. 06 11577 12560b INCR 1.t.SEZ :177400. THIS NUMBER 
07 11557 151504 INCL 2.2.SZR 07 llbOO 12560b INCR 1.t.SEZ :COMPLIMENTED AND SWAPPED 
08 11560 151504 INCL 2.2.SZR 08 llbOI 125bOb INCR 1.t.SEZ ,SHOULD BE THE SAME 
09 11561 151504 INCL 2.2.SZR 09 l1b02 125b06 INCR 1.t.SEZ .NUM8ER. 
10 115&2 151507 INCL 2.2.S8N tTHE ·SBIII/SZR" SHOULD 10 11603 125bOb IIliCR 1.t.SEZ .THE ·SEZ· SHOULD NEVER 
11 115b3 151507 INCL 2.2.SBIII • NDT CAUSE A SKIP • 11 11604 12560b INCR 1.t.SEZ ,CAUSE A SKIP. 
12 115611 151507 INCL 2.2.SBN 12 11605 125606 INCR 1.t.SEZ 
13 11565 145707 INCS 2d.SBIII 13 11606 12560b IIliCR 1.1.SEZ 
14 1156& 151407 INC 2.2.SBN 111 11607 130304 COMS l.a.SZR 
15 11567 1511100 INC 2.2 15 11610 1327111 SUBS* 1.2.SZR 
16 11570 133014 AOD# 1.2.SZR lb ERROR 
17 ERROR 17 11611 004402 JSR • +2 
18 11571 004402 JSR .+2 18 llbl2 000402 JMP .+2 
19 11572 000402 JMP .+2 19 LCALL ERRET 
20 LCALL ERRET 20 11613 100470 ERRET-ASCRA*IBll+l00010 
21 11573 100470 ERRET-ASCRA*IBll+l000l0 21 LOOP 
22 LOOP 22 LCALL LLOOP 
23 LCALL LLOOP 23 llb14 100430 LLOOP-ASCRA*IBll+100010 
24 11574 100430 LLOOP-ASCRA*IBll+l00010 24 llb15 000405 JMP .+5 

25 l1b16 000000 OACO. 0 
26 11617 000000 OACI • 0 
27 l1b20 000000 OAC2: 0 
28 l1b21 000627 MPYALI JMP MPYA 



101&7 N3MRT 
01 ,AR7: 
02 
03 
04 11&22 100410 
05 11&23 102&25 
0& 
07 11&24 004402 
08 11 &?5 000402 
Oq 
10 1162& 100470 
11 11627 104a06 
12 
13 11&30 004a02 
14 11&31 000402 
15 
16 11&32 100470 
17 11633 124402 
18 
lq 11&34 004402 
20 11&35 000402 
21 
22 1163& 100470 
23 11&37 124463 
24 
25 116aO 004402 
26 11 &41 000402 
27 
2B 11042 100470 
2q 11&43 124a07 
30 
31 11644 004402 
32 11&45 000402 
33 
34 1164& 100470 
35 11647 124405 
3& 
37 11&50 004402 
38 11&51 000402 
3q 
40 11&52 100470 
41 11653 1244&5 
42 
43 11054 004402 
44 11&55 000a02 
45 
4& 11&56 100470 
47 11&57 124407 
48 
4q 11660 004402 
50 11&01 000402 
51 
52 11662 100470 
53 11663 124407 
54 
55 116&4 004a02 
56 11&&5 000402 
57 
58 11&&& 100470 
5q 11&07 106414 
60 

SETUP :100000 NEGATED 
LCALL SETUL 
SETUL-ASCRA*IBll+100010 
SUBZR O,O,SNR :STILL 100000. 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
NEG Od.SEZ :C (CARRY)=O 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
NEG I.!.SZC 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
NEGC 1,1,SNC :C (CARRY) =1 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEG 1,1,SB!\I 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
NEGC 1,1 f SNR :C(II=IOOOOO 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEGC 1,1,SNR 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+I000I0 
NEG 1,1,SBN 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
NEG 1.!.S8N 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
SUB* O.!.SZR 
ERROR 

IS 

0168 N3MRT 
01 11670 004402 
02 11671 000402 
03 
04 11672 100470 
05 
0& 
07 11673 100a30 
08 

JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBll+100010 
LOOP 
LCALL LLODP 
LLOOP-ASCRA*IBll+100010 



10169 N3MRT 
01 IAR8: 
02 
03 
0" 116H 100"10 
OS 11675 102"40 
06 11676 100762 
07 
08 11677 004402 
09 11700 000402 
10 
II 11701 100470 
12 11702 100762 
13 
14 11703 004402 
IS 11704 000"02 
16 
17 11705 100"70 
18 11706 100706 
19 
20 11707 004"02 
21 11710 000"02 
22 
23 11711 100"70 
24 11712 10070& 
25 
2& 11713 004"02 
27 11714 000402 
28 
29 11715 100470 
30 1171& 1005U 
31 
32 11717 004402 
33 11720 000402 
34 
35 11721 100470 
3& 11722 100403 
37 
38 11723 00""02 
39 11724 000402 
"0 
41 11725 100"70 
42 1172& 100&"" 
"3 
"4 11727 00"402 
"5 11730 000402 
4& 
47 11731 100470 
48 11732 104704 
"9 
50 11733 004402 
51 11734 000402 
52 
53 11735 100"70 
5" 1173& 13070" 
55 
5& 11737 00""02 
57 117"0 000"02 
58 
59 117" I 100"70 
&0 

SETUP :NEGATION OF ZERO 
LCALL SETUL 
SETUL-ASCRA*IBII+IOOOIO 
SUBO 0.0 :SHOULO PRODUCE ZERO 
NEGCS O.O.SZC lAND A CARRY. 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+100010 
NEGCS O.O.SZC 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*1811+100010 
NEGS O.O.SEZ 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*1811+100010 
NEGS O.O.SEZ 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEGOL O.O.SZR 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEG O.O.SNC 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERWET-ASCRA*IBII+IOOOIO 
IIIEGOR O.O.SZR 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEGS Od.SZR 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
NEGS 1.2.SZR 
ERROR 
JSR .+2 
JMP .+2 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 
LOOP 

0170 N3MRT 
01 
02 11742 100"30 

LCALL LLOOP 
LLOOP-ASCRA*IBII+IOOOIO 



10 I 71 N3MRT 10172 N3MRT 
01 ,AR9: 01 : AR 11: 
02 SETUP ,C(ACI)*O+C(ACO) SHOULD 02 SETUP ,COMPLIMENT AND INCREMENT 
03 LCALL SETUL 03 LCALL SETUL 
04 11743 100410 SETUL-ASCRA*1811+100010 04 11773 100410 SETUL-ASCRA*IBII+IOOOIO 
05 RANDOM :PLACE ACO IN ACI. SEE 05 RANDOM :SHOULO 8E THE SAME AS 
0& LCALL FRANG 0& LCALL FRANG 
07 IIH4 100450 FRANG-ASCRA*1811+100010 07 11774 100450 FRANG-ASCRA*1811+100010 
08 11745 040&51 STl O.OACO 08 11775 110400 NEG 0.2 ,NEGATE 
09 1174& 152400 SUB 2.2 :SYSTEM REFFERANCE MANUAL 09 1177& 104000 COM 0.1 
10 CALL ,FOR FURTHER INFORMATION. 10 11777 125400 INC 1.1 
II 11747 004&52 JSR MPYAL 11 12000 132414 SUB. 1.2.SZR 
12 11750 034&4& LOA 3.0ACO 12 ERROR 
13 11751 1&&414 sua. 3.I.SZR \3 12001 004402 JSR .+2 
14 ERROR 14 12002 000402 JMP .+2 
15 11752 004402 JSR .+2 15 LCALL ERRET 
1& 11753 000402 JMP .+2 1& 12003 100470 ERRET-ASCRA*IBll+IOOOIO 
17 LCALL ERRET 17 LOOP 
18 11754 100470 ERRET-ASCRA*IBll+100010 18 LCALL LLOOP 
19 LOOP 19 12004 100430 LLOOP-ASCRA*IBll+IOOOIO 
20 LCALL LLOOP 20 
21 11755 100430 LLOOP-ASCRA*IBII+IOOOIO 21 ,ARI2: 
22 22 SETUP ,TEST COM LEFT AND RIGHT. 
23 ,ARlO: 23 LCALL SETUL 
24 SETUP ,TEST "COM/INC· SWAPPED. 24 12005 100410 SETUL-ASCRA*IBll+IOOOIO 
25 LCALL SETUL 25 RANDOM 
2& 1175& 100410 SETUL-ASCRA*IBII+100010 2& LCALL FRANG 
27 11757 102300 ADCS 0.0 27 1200& 100450 FRANG-ASCRA*IBII+100010 
28 117&0 105705 INCS Ool.SNR 28 12007 110100 COML 0.2 
29 11161 130304 COMS 1.2. SIR 29 12010 1442&0 COMCR 2.1 
30 117&2 145705 INCS 2.I.SNR 30 12011 10&714 SUBS> O.I.SIR 
31 117&3 12434& COMOS loI.SEI 31 ERROR 
32 117&4 131707 INCS 1.2.SBN 32 12012 004402 JSR .+2 
33 117&5 150304 COMS 2.2.SIR 33 12013 000402 JMP .+2 
34 117&& 151704 INCS 2.2.SIR 34 LCALL ERRET 
35 ERROR 35 12014 100470 ERRET-ASCRA*IBII+IOOOIO 
3& 117&7 004402 JSR • +2 3& LOOP 
37 11770 000402 JMP • +2 37 LCALL LLOOP 
38 LCALL ERRET 38 12015 100430 LLOOP-ASCRA*IBII+IOOOIO 
39 11771 100470 ERRET-ASCRA*IBII+IOOOIO 
40 LOOP 
41 LCALL LLOOP 
42 11772 100430 LLOOP-ASCRA*IBII+IOOOIO 



10173 N3MRT 1017'4 N3'1RT 
01 , AR13: 01 : AR 10: 
02 SETUP :FORM THE PARITY OF 02 SETUP :MISC TEST OF AND RIGHT. 
03 LCALL SETUL 03 LCALL SETUL 
04 12016 100410 SETUL-ASCRA*IBll+l000l0 04 12056 100410 SETUL-ASCRA*IBII+IOOOIO 
05 12017 105020 MOVl 0.1 ,C(ACO) IN OIFFlRENT 05 RANDOM 
06 12020 176000 AOC 3.3 ,ROUTINES. CHECK THAT 00 LCALL FRANG 
07 12021 117000 ADD o • 3 ,THE RESULTS ARE EQUAL. 07 12057 100450 FRANG-ASCRA*IB11+100010 
08 12022 103704 ANOS 3.0.SlR 08 12000 131040 MOVO 1.2 
Oq 12023 000775 JMP .-3 Oq 12001 113600 ANOR 0.2 
10 12024 102660 SUBCR 0.0 :SAVE PARITY IN BIT O. 10 12062 107400 AND O. I 
11 12025 176620 SU~lR 3.3 11 12063 151100 MOVL 2.2 
12 12020 125102 MOVL 1.I.SlC 12 1200. 140414 SUS- 2.1.SlR 
13 12027 101400 INC 0.0 :BIT 15 WILL CONTAIN 13 ERROR 
14 12030 175224 MOVlR 3.3.SlR ,THE PARITY. 14 12065 004402 J SR .+2 
15 12031 000775 JMP .-3 IS 12066 000402 JMP .+2 
10 12032 115200 MOVR 0.3 :CHECK TO SEE IF BITS 10 LCALL ERRET 
17 12033 103012 ADD_ O.O.SlC ,ARE LIKE. 17 12067 100470 ERRET-ASCRA*1811+100010 
18 ERROR 18 LOOP 
lq 12034 004402 JSR .+2 Iq LCALL LLOOP 
20 12035 000402 JMP .+2 20 12070 100430 LLOOP-ASCRA*IBII+IOOOIO 
21 LCALL ERRET 
22 12030 100470 ERRET-ASCRA*IBll+l00010 
23 LOOP 
24 LCALL LLOOP 
25 12037 100430 LLOOP-ASCRA*IBll+l000l0 
26 
27 :ARI5: 
2B SETUP :MISC TEST OF SUB LEF T 
2q LCALL SETUL 
30 12040 100410 SETUL-ASCRA*IBll+100010 
31 RANDOM :ANO RIGHT. 
32 LCALL FRANG 
33 12041 100450 FRANG-ASCRA*IBll+l000l0 
34 12042 131000 MOV 1.2 
35 120.3 100500 SUBL 0.1 
30 12044 127600 ANOR 1.1 
37 12045 107000 ADD O. I 
38 12040 100500 SUBL 0.1 
Jq 12047 127600 ANOR 1.1 
40 12050 107000 ADO O. I 
41 12051 132.14 SUB# 1,2,SZR 
42 ERROR 
43 12052 004.02 JSR .+2 
44 12053 000402 JMP .+2 
45 LCALL ERRET 
46 1205. 100470 ERRET-ASCRA*IBII+IOOOIO 
47 LOOP 
.8 LCALL LLOOP 
4q 12055 100430 LLOOP-ASCRA*IBII+IOO010 



10175 N3MRT ! 0 1 7 b N3MRT 
01 : AR 1 7: 01 ,ARI9 : 
02 SETUP ,MIse ADD SWAPPED TEST. 02 SETUP ,TEST ADC RIGHT. 
03 LCALL SETUL 03 LCALL SETUL 
04 1207\ 100410 SETUL-ASCRA*IBll+100010 04 12117 100410 SETUL-ASCRA*IB11+100010 
05 RANDOM 05 RAN~OM 

Ob LCALL FRANG Ob LCALL FRANG 
07 12072 100450 FRANG-ASCRA*IBII+100010 07 12120 100450 FRANG-ASCRA*IBll+l000l0 
08 12073 131000 MOV 1.2 OB 12121 131000 MOV 1.2 
09 12074 113000 ADD 0.2 09 12122 112220 AOCZR 0.2 
10 12075 107300 ADDS 0.1 10 12123 100000 COM 0.0 
11 12076 125300 MOVS I.! II 12124 107220 AODZR 0.1 
12 12077 132414 SUB. 1.2. SZR 12 12125 132414 Sus. 1,2, SZR 
13 ERROR 13 ERROR 
14 12100 004402 JSR .+2 14 1212& 004402 JSR .+2 
15 12101 000402 JMP .+2 IS 12127 000402 JMP .+2 
16 LCALL ERRET 1& LCALL ERRET 
17 12102 100470 ERRET-ASCRA*IBll+IOOOIO 17 12130 100470 ERRET-ASCRA*IRll+IOOOIO 
18 LOOP IB LOOP 
19 LCALL LLOOP 19 LCALL LLOOP 
20 12103 100430 LLOOP-ASCRA*IBll+100010 20 12131 100430 LLOOP-ASCRA*IBll+l000l0 
21 21 
22 ,ARIB: 22 .AR20: 
23 SETUP :CHECK AOC LEFT. 23 SETUP :TEST SUB RIGHT. 
24 LCALL SETUL 24 LCALL SETUL 
25 12104 100410 SETUL-ASCRA*IBII+100010 25 12132 100410 SETUL-ASCRA*IB11+100010 
2& RANDOM 2& RANDOM 
27 LCALL FRANG 27 LCALL FRANG 
28 12105 100450 FRANG-ASCRA*IBll+100010 28 12133 100450 FRANG-ASCRA*IBll+IOOOIO 
29 1210& 131000 MOV 1.2 29 12134 131000 MOV 1.2 
30 12107 112120 ADCZL 0.2 30 12135 106&20 SUBZR 0.1 
31 12110 100000 COM 0.0 31 12136 100420 NEGZ 0.0 
32 12111 107120 ADDZL O. I 32 12137 113200 ADDR 0.2 
33 12112 132414 SUB. 1.2.SZR 33 12140 132414 SUB. 1.2.SZR 
34 ERROR 34 ERROR 
35 12113 004402 JSR .+2 35 12141 004402 JSR .+2 
36 12114 000402 JMP .+2 3& 12142 000402 JMP .+2 
37 LCALL ERRET 37 LCALL ERRET 
38 12115 100470 ERRET-ASCRA*IBll+100010 38 12143 100470 ERRET-ASCRA*IBll+l000l0 
39 LOOP 39 LOOP 
40 LCALL LLOOP 40 LCALL LLOOP 
41 12116 100430 LLOOP-ASCRA*IBll+IOOOIO 41 12144 100430 LLOOP-ASCRA*IB11+100010 



! 0 177 N3MRT !0178 N3MRT 
01 ARJSR: SETUP :TEST THAT INDEX WITH 01 • TITL FPTST 
02 LCALL SETUL 02 FLT POINT UNIT TEST TO RUN WITH 
03 12145 100410 SETUL-ASCRA*IBII+IOOOIO 03 THE DIAGNOSTIC LINKER 
04 12146 OOUOI JSR • + I :SIGN BIT SET DOES 04 DEFINE FLT PT INSTRUCTIONS 
05 12147 171122 MOVZL 3.2.SZC :NOT LOAD INTO PC ON JSR. 05 000076 .DUSR FPU=7b 
06 ERROR 06 000075 .DUSR FPU2=FPU-1 
07 12150 004402 JSR .+2 07 000074 .DUSR FPUI=FPU-2 
08 12151 000402 JMP .+2 08 060375 .DUSR FMFT=NIOP FPU2 
09 LCALL ERRET 09 060275 .DUSR FMTF=NIOC FPU2 
10 12152 100470 ERRET-ASCRA*IBII+IOOOIO 10 062374 .DlAe FLODS=DO~P o .FPUI 
II 12153 151240 MOVOR 2.2 II 062375 .DIAC FLODD=DOBP 0.FPU2 
12 12154 005007 JSR 7.2 :GO TO NEXT LOCATION 12 062174 .DIAC FSTRS=DOBS O.FPUI 
13 12155 004401 JSR .+1 13 062175 .DIAC FSTRO=DOBS 0.FPU2 
14 12156 165000 MOV 3.1 :JSR SHOULD NEVER 14 060676 .DIAC FPRST=DIAC O.FPU 
IS 12157 125112 MOVL* I.I.SZC :STORE THE SIGN BIT. IS 06107& .DIAC FPLST=DOA O.FPU 
16 ERROR 
17 12160 004402 JSR .+2 
18 12161 000402 JMP .+2 
19 LCALL ERRET 
20 12162 100470 ERRET-ASCRA*IBII+IOOOIO 
21 LOOP 
22 LCALL LLOOP 
23 12163 100430 LLOOP-ASCRA*IBII+IOOOIO 
24 
25 ARENO: LCALL RETU2 
26 12164 100510 RETU2-ASCRA*IBII+100010 
27 12165 000000 ATEND: 0 



! 0 I 7 9 N3MRT 
01 
02 
03 012166 
04 000161 
05 00161 012171 
06 000162 
07 0121&& 
08 121&6 000000 
09 12167 000000 
10 12170 000000 
II 12171 012210 
12 12172 012224 
13 12173 000000 
14 12174 000000 
15 12175 177777 
16 12170 17&000 
17 12177 012443 
18 12200 012443 
19 012201 
20 12201 14&30& 
21 120324 
22 147520 
23 047311 
24 120324 
25 051724 
2& 000324 
27 
28 
29 
30 12210 102000 
31 12211 0407&2 
32 12212 104400 
33 12213 0&5070 
34 12214 0&4&70 
35 12215 124405 
3& 122lb 001400 
37 12217 0404&4 
38 12220 102400 
39 12221 040752 
40 12222 0&107& 
41 12223 001400 

,TEST INTERFACE TO LINKER 
NEXll F.OOO 

LMEML=. 

LPGO=. 

.LOC LPGO 
F.OOO 

LMEML .LOC 
o 
o 
o 

ITEST PASS CTR 
,TEST ERROR CTR 
,INTERRUPT TIMEOUT SWITCH 

F.OOO: FP.OI 
FP.02 
o 
o 
-I 
17&000 
FP.EC 
FP.EC 
• TXTE ( 

FLT POINT TST( 

,TEST INITIALIZE ROUTINE 
.OETERMINE IF FPU EXISTS 
,ENABLE OR DISABLE TEST ACCORDINGLY 
FP.OI: ADC 0.0 

STA O.F .000+2 
NEG O. I 
FPLST I 
FPRST I 
NEG 1.1. SNR 
JMP 0.3 
STA O.FP.TK 
SUB 0.0 
STA O.F.OOO+2 
FPLST 0 
JMP 0.3 

,DISABLE TEST ENTER 

SETS DlAG MODE 
READ STATUS BACK 
SKP IF FPU 
E~IT TEST DISABLED 
SET NO SCRA SW 

!0180 N3MRT 
01 
02 
03 12224 010457 
04 12225 0004&4 
05 1222& 020153 
06 12227 101004 
07 12230 000422 
08 12231 102400 
09 12232 04045& 
10 
11 12233 100010 
12 12234 0005&5 
13 12235 102000 
14 1223& 040447 
15 
1& 12237 100270 
17 12240 030444 
18 12241 105000 
19 
20 12242 100310 
21 12243 100405 
22 12244 00040& 
23 
24 12245 100030 
25 1224& 000404 
2& 12247 010441 
27 12250 101404 
28 12251 000774 

'E~ECUTE ENTRY POINT 
FP.02: ISZ FP.TK , SKP IS NO SCRATCH 

JMP FP.03 ,00 NXT IN SEQ 
LOA O.SCRHI 
MOV O,O,SZR 
J'1P FP.2A 
SUB 0.0 
STA O.FP.KK ,0 # EXTRA IK'S 
LCALL ASCRA ,TRY TO GET IK 
ASCRA-ASCRA*IB11+100010 
JMP FP.05 ,NONE AVAILABLE 
AOC 0.0 ,-1 TO 
STA O.FP.ES ,NO ERRSW 
LCALL ARANG ,GET RAN# 
ARANG-ASCRA*lBll+l000l0 
LOA 2.FP.37 
MOV 0.1 
LCALL AOIVI ,REM=#lK'S TO EXPAND 
AOIVI-ASCRA*IB11+100010 
NEG O.O.SNR 
JMP FP.2A 

FP.2L: LCALL ESCRA ,EXPAND SCRATCH lK 
ESCRA-ASCRA*IB11+100010 
JMP FP.2A ,NO MORE AVAILABLE 
ISZ FP.KK ,+1 # EXTRA lK'S 
INC O.O.SZR 
JMP FP.2L ,KEEP EXPANDING 



HI181 N3MRT 
01 
02 
03 
04 
05 12252 030432 
0& 12253 150400 
07 
08 
09 
10 
II 

12254 100270 
12255 030432 
1225& 105000 

12 12257 
13 122&0 
14. 122&1 
15 12.2&2 
1& 122&3 
17 122&4 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 

122&5 
122&& 
122&7 
12270 
b!271 
1.2.272 
12273 
12274 
12275 
1227& 
12277 
1230-0 
12301 
12302 
12303 
12304 
123115 
1230& 
12307 
12310 

100.310 
024152 
125400 
123000 
0110545 
000425 

1114000 
III 000 
0311543 
020535 
041090 
151400 
021400 
11111000 
175400 
151400 
12541)4 
000773 
050532 
000452 
000000 
900037 
000000 
001777 
000377 
000000 

,SCRATCH AREA HAS BEEN ASSIGNED RAN~OMLY SE~ 
,WHER TO MOVE TEST ~ITHIN SCRATCH AREA 
,SCRlO+I TO SCRlO+400 DEPENDS ON RELATIONSHIP OF lAST 
,RANDOM * TO SCRATCH AREA 
FP.2A: lOA 2.FP.37 

NEG 2.2 
lCAll ARANG ,GET RAN # 
ARANG-ASCRA*IBII+IOOOIO 
lOA 2.FP255 
MOV 0.1 
lCAll AoIVI ,RET WITH ACO-DISPlACEMENT 
AOIVI-ASCRA*IBI1+100010 
LOA I.SCRLO 
INC 101 
ADD 1.0 

FP.2C: STA O.FP.lC ,ADRESS TO RElOC TESTS 
J~P FP.03 ,INIT FIRST TEST 

,RELOCATE TEST TO SElECTEO SCRATCH AREA 
FP.RL: COM 2.1 f-#WORO~ TO MOV 

MOV 0.2 ,TO AORS 
LOA 3.FP.BG :FROM AORS 
LOA O.FP.HI ,GET HI REL SCR 
STl 0.0.2 

·INC 2.2 :HIGH LIMIT FOR TEST 
FP.L2: LOA 0.0.3 

STA 0.0.2 
INC 3.3 
IIliC 2.2 
INC t.I.SlR 
JMP FP.l2 ,MOV ALt Tn SCRTCH 
STA 2.~P.EN ,SAVE lAST lOC+l 
JMP FP.GO 

FP.TK: 0 
FP.37: 37 
FP.ES: 0 
FKIK: 1777 
FP255: 255. 
FP.U: 0 

10182 
01 
02 
03 
04 
05 

'I3MRT 
,TESTS MOVED TO SCRATCH 
,FP.03 SELECTS LOGICAL PAGE ASSIGNMENT 
,MOVES NEXT TEST TO SCRATCH VIA FP.Rl 

·,RETURNS TO FP.GO 
,ANa INITIATES TEST VIA GSCRA 

0& 
07 
08 
09 
10 
\1 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
211 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
'II 
42 
43 

12311 020774 FP.03: 
12312 101005 

LOA O.FP.ES 
MOV O.O.SNR 

,GET ERR SI'<ITCH 
~SKIP IS NO ERR 
,USE PREV ASSIGN 12313 000441 

12314 
12315 
1231& 
12117 
12320 

100210 
105000 
030510 
03~771 
172400 

12321 100llO 
12322 04051.4 
t2323 024505 
12324 030152 
12325 14&400 
1232& 111300 
12327 153120 
12330 050504 
12331 034757 
12H2 I Y5300 
12333 177120 
U!334 157000 
1233.5· 020751 
12336 117000 
12337 0544&& 
12340 133220 
12341 151500 
12342 0504&2 
12343 020740 
12344 034545 
12345 117000 
1234& 031400 
12347 0504&3 
12350 0204&0 
12351 031000 
12352 054457 
12353 000712 

44 12354 0204&2 
45 12355 030447 
4& 1235& 0244&1 
47 
48 
49 

12357 100070 
12360 000427 

FP.GO: 

JMP FP.GO 
lCAlL ARANG 
ARANG-ASCRA*1811+1000IO 
MOV 0.1 
LOA 2.FP.40 
LOA 3.FP .KK 
SUB 3.2 ,OONT EXPAND ABOVE 32K 
LCALL AOIVI 
AOIVI-ASCRA*IBII+IOOOIO 
SrA O.FP.lP 
lOA I.FP.LC 
LllA .2. SCRlO 
SUB 201 
MOVS 0.2 
Aoall 2.2 
SrA 2.FP.LO 
LOA 3.FP.KK 
MOVS 3.3 
ADDIL 3.3 
AOO 2.3 
LOA O.FKIK 
AOD 0.3 
STA 3.FP.HI 
AODlR 1.2 
INCL 2.2 
STA 2.FP.GA 
LOA O.FP.TK 
LOA 3.FP.TT 
ADD 0.3 
LOA 2.0.3 
STA 2.FP.Bii 
lOA O.FP.1.C 
LOA 2.0.2 
STA 3.FP.TP 
JMP FP.RL 

:RECALC SCRHI 

LOA O.FP.LP ,REMAP SCR TO HERE 
LOA 2.FP.GA :STARTl~G lOGICAL ADRS 
LOA 1.FPERR :I-ERRDR RET ADDRS 
LCALL ~SCRA ,GO TO SCRFPCH 
GSCRA-ASCRA*IBII+IOOOIO 
JMP FP.GD ,COULD~T REMAP GO DIRECT 



lO183 N3MRT l0184 N3MRT 
01 ,RETURN TO NEXT LOC PASS COMPLETE NO ERRS 01 ,ERROR IN TEST DURING EXECUTION 
02 123&1 010450 ISZ FP.TP 02 
03 12362 022447 LOA O.iilFP.TP ,GET AORS NXT TST 03 12437 012440 FPERR: FPERR+l 
04 12363 100004 COM O.O.SZR ,=-1 IS ENO OF SEQ 04 12440 054767 STA 3.FPS03 ,PRINT ERR HEADERS 
05 12364 000437 JMP FP.XI 05 LCALL ERROl 
06 12365 020230 LOA O.SWREG ,CK IF REL. SCRATCH 06 12441 100350 ERROI-ASCRA.1Bll+l000l0 
07 12366 103123 AOOZL O.O.SNC ,SKP IS NOT REL. 07 12442 000401 JMP .+1 
08 12367 000406 JMP .+6 08 12443 020454 FP.EC: LOA O.F. TXl 
09 12370 02071 5 LOA O.FP.ES ,CHK FOR PREV ERR 09 LCALL ERRTX 
10 12371 101004 MOV O.O.SZR ,SKP ON PREV ERR 10 12444 100170 ERRTX-ASCRA.1Bll+l000l0 
11 12372 000403 JMP .+3 ,RELE"ASE ASSIGN 11 12445 020763 LOA O.FP.LC ,FOLLOW UP WITH 
12 12373 040710 STA O.FP.TK 12 12446 02476& LOA I.FP.LO ,TEST RELOC INFO 
13 12374 000-427 JMP FP.XI 13 12447 030764 LOA 2.FP.EN 
14 LCALL ARANG ,IF 8ITS o ANO 1=1 14 LCALL ERROC 
IS 12375 100270 ARANG-ASCRA.1Bll+l00010 IS 12450 100370 ERROC-ASCRA.IB11+100010 
16 12376 103043 AOOO O.O.SNC ,RELEASE ANO REMAP 16 12451 000401 JMP .+1 
17 12377 103003 AOO O.O.SNC ,IF EITHER =0 MAKE 17 12452 020460 LOA 0.F.T-l<2 
18 12400 000404 JMP FP.04 ,NEXT PASS SELECT NEW LP 18 LCALL ERRTX 
19 FP.U' LCALL RSCRA 19 12453 100170 ERRTX-ASCRA.IB11+100010 
20 12401 100050 RSCRA-ASCRA.1811+1000IO 20 12454 020753 LOA 0.FPS03 , CONTINUE TYPE 
21 12402 000417 JMP FP.05 ,SET NO SCRFPCH 21 12455 024761 LOA I.FP.LP ,RELOC 
22 12403 000776 JMP FP.4A 22 12456 030627 LOA 2.FP.ES ,=0 PRE V ERR 
23 12404 102400 FP.04: SUB 0.0 23 LCALL ERROC 
24 12405 0110676 SrA O.FP.TK 24 12457 100370 ERROC-ASCRA.IB11+100010 
25 12406 000415 JMP FP.xI 25 12460 000401 J~P .+1 
26 ,MAP OPTION DOES NOT ~XIST GO OIRECT 2& 12461 020464 LOA 0.F.TX3 
27 ,AFTER READJUSTING SCRHI ~ARAMETER 27 LCALL -fRRTX 
28 12407 020153 FP.GO: LOA O.SCR-til 28 124&2 100170 ERRTX-ASCRA.1B11+100Dl0 
29 12410 040415 STA O.F-P.til 29 12463 020742 LOA O.FP.HI :HI SCRATCH REL. 
3D 12411 042417 STA O.iilFP.LC 30 12464 024746 LOA I.FP.BG ,TST BEFORE MOVE 
31 12412 03441& LOA --:!.FP.LC 31 12465 030737 LOA 2.FP.GA ,WHERE STARTS REL. 
32 12413 020152 LOA O.SCRLO 32 LCALL ERROC 
33 12414 040-420 SrA O.FP.LO 33 1246& 100370 ERROC-ASCRA.IBll+IOOOIO 
34 12415 115400 I"NC 3.3 34 12-'167 0~401 J~ .+1 
35 12416 175400 INC 3.3 35 1247"0 020470 LOA 0.F.TX4 
36 12417 054405 STA 3.F-P.GA 36 LCALL ERRlX 
37 12420 001400 JMP 0.3 37 12471 100170 ERRTX-ASCRA*1811+100010 
38 ISET SCRATCH RELEASEO SI'I ANO EXIT 38 12472 034741 LOA 3.FP.EN 
39 12421 102000 FP.05: AOC 0.0 39 12473 021776 LOA 0.-2.3 
40 12422 040661 STA O.FP.TK 40 12474 024740 LOA I.FP.LO 
'II FP.XI: LCALL RETRN 'II 12475 111000 MOV 0.2 ,RECALCULATE AORS 
42 12423 100210 RETRN-ASCRA.1BII+1000IO 42 12476 132400 SUB 1.2 ,OF FAILED DATA 
43 12424 000000 FP. GAl 0 43 1211-? 7 024152 LOA I.SCRLO ,IN RELATION TO 
44 12425 000000 FP. H 1: 0 44 12"'300 133000 ADD 1.2 ,SCRATCH AT 1ST LEVEL 
45 12426 000040 FP.40: 040 45 12501 101004 MOV O.O.SZR ,NOT DATA ERR SKP 
46 12427 000000 FPS03: 0 46 12502 025000 LOA 1,0,2 
47 12430 000000 FP.LCI 0 47 LCALL ERROC 
48 12431 000000 FP.TP' 0 48 12503 100370 ERROC-ASCRA*IBll+IOOOIO 
49 12432 000000 FP.BG: 0 49 12504 000675 JMP FP.4A , RELEASE SCRATCH 
50 12433 000000 FP.EN' 0 SO 12505 102400 SUB 0.0 
51 12434 000000 FP.LO: 0 51 12506 042407 SrA O.iilFPESX ,SET ERR SW 
52 12435 000000 FP.LA: 0 52 12507 042407 STA O.iilFPTKX ,CLR TEST K 
53 12436 000000 FP.LP: 0 53 12510 000713 JMP FP.XI ,RETURN TO LINKR 

54 12511 012512 FP.TT: FP. TT+I 
55 12512 012574 FUOI 
56 12513 012741 FLT02 
57 12514 177777 -I 
58 12515 012305 FPESX: FP.ES 
59 12516 012303 FPTKX: FP.TK 



10185 N3MRT 10186 N3MRT 01 12517 012520 F.TXII .+1 01 ,FLOATING POINT LOAD AND STORE TEST 02 12520 005215 .TXTE «15><12>FP.LC FP.LO FP.EN( 02 ,SINGLE PRECISION OPERANDS 03 12532 012533 F. TX2' .+1 03 04 12533 005215 • TXTE «15><12>FPS03 FP.LP FP.ES( 04 12574 000144 FLTOI: FLTIE-FLTOI OS 12545 012546 F.TX3: • + I 05 12575 004401 JSR .+1 06 12546 005215 • TXTE «15><12>FP.HI FP.BG FP.GA( 06 12576 020776 LOA O.FLTOI 07 12560 012561 F. TX4: .+1 07 12577 117000 ADD 0.3 08 12561 005215 • TXTE «15><12>L ADRS DATA S ADRS( 08 12600 054534 STA 3.FLTIA ,LOAD DATA START 
0'1 12601 024772 LOA I. FLTO I-I ,GET UPPER LOG ADDRESS 
10 12602 166640 SUBOR 3.1 ,HALF SCRATCH 2 WORDS EACH 
II 12603 121220 MDVZR 1.0 ,I FOURTH SCRATCH 
12 12604 117000 ADD 0.3 
13 12&05 054530 STA 3.FL TlB ,START OF STORE BUFFER 
14 12&06 040530 STA O.FLTIC 
15 12&07 105000 MDV 0.1 
1& 12610 030524 LOA 2.FLTIA 
17 12611 124400 NEG 1.1 
18 FUlL: LCALL ARANG ,FILL I FOURTH 
1'1 12&12 100270 ARANG-ASCRA'IBII+IOOOIO 
20 12&13 041000 STA 0,0,2 ,OF BUFFER 
21 12&14 151400 INC 2.2 ,WITH RAN~OM #'5 
22 12&15 125404 INC 1,1,SZR 
23 12&1& 000774 JMP FUlL 
24 12&17 020515 LOA O.FLTIA ,FILL BUFFER 
25 12620 024515 LOA I.FLTIB ,1ST PAIR 
26 12&21 030515 LOA 2.FLTlC ,MOVE 1ST TO TEMP 
27 12622 150640 NEGOR 2.2 ,STORE 2ND PAIR 
28 12623 151400 INC 2.2 
2'1 12624 17&520 SUBZL 3.3 ,MOVE 1ST PAIR BACK 
30 12625 175120 MOVZL 3.3 ,AND STORE THEM 
31 12&26 062374 FUIM: FLOOS 0 ,LOAD FIRST 2 RAN #'5 
32 12627 1&3000 ADD 3.0 
33 12&30 066174 FSTRS I ,STORE THEM BACK 
34 12&31 167000 ADD 3. I 
35 12&32 0&0375 FMFT ,SAVE IN TEMP 
36 12633 000401 JMP • +1 
37 12&34 0&2374 FLODS 0 ,GET NEXT 2 RAN #'S 
38 12&35 000401 JMP .+ I 
39 12&36 0&&174 FSTRS 1 
40 12&37 167000 ADD 3. I 
41 12640 060275 FMTF ,RESTORE 1ST 2 RAN #'S 
42 12641 000401 JMP .+1 
43 12642 0&6174 FSTRS I ,STORE THEM AGAIN 
44 12&43 1&7000 ADO 3.1 
45 12644 151404 INC 2.2.SZR 
4& 12645 000761 JMP FUIM 



10187 N3MRT 
01 ICOMPARE SINGLE PREC STORE COMPARE 
02 
03 12&4& 0304&& LOA 2.FLT1A 
04 12&47 0344&& LOA 3.FLTlB 
05 12&50 0244&& LOA I.FLT1C 
0& 12&51 124&40 NEGOR 1.1 
07 12&52 125400 INC 1.1 
08 12653 044465 STA I.FLUE 
0'1 12654 021000 FL Tl r: LOA 0.0.2 IGET FIRST WORD OF PAIR 
10 12655 025400 LOA 1.0,3 IGET FIRST STORE 
11 12656 122414 SUB. 1.0.SZR INOT=IS ERR 
12 12657 000445 JMP FL TlO 
13 12&60 010453 ISZ F1WOS 
14 12661 025404 LOA 1.4,3 1 GET 2ND TIME STORED 
15 126&2 122414 SUB* 1.0.SZR 
1& 12663 000441 JMP FLUD 
17 12664 014447 OSZ F1WDS 
18 126&5 063077 HALT 
1'1 12666 151400 INC 2.2 
20 12667 175400 INC 3.3 
21 12670 021000 LOA 0.0.2 IGET 2ND WORD OF PAIR 
22 12671 025400 LOA 1.0.3 IFIRST TIME IT STORED 
23 12672 122414 SUB* 1.0.SZR 
24 12673 000431 JMP FLTlD 
25 12674 010437 ISZ FIWOS 
26 12675 025404 LOA 1,4,3 12ND TIME 2ND WORD 
27 1267& 122414 SUB* 1.0.SZR 
28 12677 000425 JMP FLTlO 
2'1 12700 014433 OSZ F1WOS 
30 12701 063077 HALT 
31 12702 151400 INC 2.2 
32 12703 175400 INC 3.3 
33 12704 021000 LOA 0.0.2 rFIRST WORD 2ND PAIR 
34 12705 025400 LOA 1.0.3 
35 12706 122414 SUB. 1.0.SZR 
36 12707 000415 JMP FLT1D 
37 12710 021001 LOA 0.1.2 12ND WORD 2ND PAIR 
38 12711 025401 LOA 1,1,3 
3'1 12712 106414 SUB. O.1.SZR 
40 12713 000407 JMP FLTID-2 
41 12714 175620 INCZR 3.3 1+3 TO STORE 
42 12715 175500 INCL 3.3 IBUFFER ADDRESS 
43 12716 175400 INC 3.3 
44 12717 010421 ISZ FLUE rDONE ALL SKIP 
45 12720 000734 JMP FL Tl T 
4& LCALL RETU2 ITEST PASSED RETURN 
47 12721 100510 RETU2-ASCRA*IBII+IOOOIO 

10188 N3MRT 
01 
02 
03 12722 151400 
04 12723 175400 . 
05 12724 040413 
0& 12725 020406 
07 12726 103120 
08 12727 117000 
0'1 12730 020407 
10 12731 054406 
11 
12 12732 100470 
13 
14 12733 000000 
15 12734 000000 
16 12735 000000 
17 12736 000000 
18 12737 000000 
1'1 12740 000000 

IERROR RETURN FROM THIS TEST 

INC 2.2 
INC 3.3 

FLTIOI STA O.FLTIF 
LOA 0.F1WDS 
AOOZL 0.0 
ADO 0.3 
LOA O.FLTIF 
STA 3.FLTIF ISAVE REAL ADRS OF ERR 
LCALL ERRET 
ERRET-ASCRA*IBII+IOOOIO 

FIWOS 0 
FLT 1A 0 
FL TI B 0 
FL TIC 0 
FL TlF 0 
FLTlE 0 



10189 N3MRT 10190 N3MRT 
01 .FlOATING POINT lOAD AND STORE TEST 01 ,COMPARE DOU~lE PREC STORE COMPARE 
02 .OOUBlE PRECISION OPERANDS 02 
03 03 130IQ 030507 lOA 2.FlT2A 
04 12741 0001&& FL T02: FlT2E-FlT02 04 13015 034507 lOA 3.FlT2B 
05 12742 004401 JSR .+1 05 1301& 024507 lOA I.FlT2C 
0& 12743 02077& lOA 0.FlT02 0& 13017 124&40 NEGOR 1.1 
07 12744 117000 ADD 0.3 07 13020 125240 MOVOR 1.1 
08 12745 05455& STl 3.FLT2A ,lOAD DATA START 08 13021 125400 INC 1.1 
09 1274& 024772 lOA I.FlT02-1 ,GET UPPER lOG ADDRESS 09 13022 044505 STA I.FLT2E 
10 12747 1&&&40 SUBOR 3.1 ,HALF SCRATCH 2 WORDS EACH 10 13023 102120 FLT 2T: ADCll 0.0 
11 12750 121220 MOVlR 1.0 ,I FOURTH SCRATCH II 13024 040475 STA 0.FlT2S 
12 12751 117000 ADD 0.3 12 13025 021000 lOA 0.0.2 :GET FIRST wORD OF 4 
13 12752 054552 STA 3.FlT2B ,START OF STORE BUFFER 13 1302& 025400 lOA 1.0.3 ,GET FIRST STORE 
14 12753 040552 STl 0.FlT2C 14 13027 122414 SU~# 1.0.SlR ,NOT=IS ERR 
15 12754 105000 MOV 0.1 15 13030 0004&1 JMP FlT2D 
1& 12755 03054& lOA 2.FlT2A 1& 13031 010471 ISl F2wDS 
17 1275& 124400 NEG 1.1 17 13032 025410 lOA 1.10.3 ,GET 2ND TIME STORED 
18 FLT2L: lCAll ARANG ,FIll I FOURTH 18 13033 122414 SUB# 1.0.SlR 
19 12757 100270 ARANG-ASCRA*IBII+IOOOIO 19 13034 000455 JMP FlT2D 
20 127&0 041000 STA 0,0,2 .OF BUFFER 20 13035 0144&5 DSl F2WDS 
21 127&1 151400 INC 2.2 ,WITH RANDOM #'S 21 1303& 0&3077 HALT 
22 127&2 125404 INC 1.I.SlR 22 13037 151400 INC 2.2 
23 127&3 000774 JMP FL T2l 23 13040 175400 INC 3.3 
24 127&4 020537 lOA 0.FLT2A ,FIll BUFFER 24 13041 021000 lOA 0.0.2 .GET 2ND WORD OF 4 
25 127&5 024537 lOA I.FlT2B :IST 4 25 13042 025400 lOA 1,0,3 ,FIRST TIME IT STORED 
2& 127&& 030537 lOA 2.FlT2C ,MOVE 1ST TO TEMP 2& 13043 122414 SUS# 1.0.SlR 
27 127&7 150&40 NEGOR 2.2 ,STORE 2ND 4 27 13044 000445 JMP FlT2D 
28 12770 151240 MOVOR 2.2 28 13045 010455 ISl F2WDS 
2q 12771 151400 INC 2.2 29 1304& 025410 lOA 1,10,3 ,2ND TIME 2ND wORD 
30 12772 17&520 SUBll 3.3 ,MOVE 1ST 4 BACK 30 13047 122414 SUB# 1.0.SlR 
31 12773 177120 ADOll 3.3 ,AND STORE THEM 31 13050 000441 JMP FL T2D 
32 12774 Ob2375 FlT2M: FLOOD 0 ,lOAD FIRST 4 RAN #'S 32 13051 014451 DSl F2WDS 
33 12775 1&3000 AOD 3.0 33 13052 0&3077 HALT 
34 1277& Ob&175 FSTRD I .STORE THEM BACK 34 13053 151400 INC 2.2 
35 12777 1&7000 ADD 3.1 35 13054 175400 INC 3.3 
3& 13000 0&0375 FMFT :SAVE IN TEMP 3& 13055 010444 ISl FlT2S 
37 13001 000401 JMP • + 1 37 1305& 000747 JMP FLT2T+2 
38 13002 Ob2375 FLOOD 0 ,GET NEXT 4 RAN #'5 38 13057 102120 ADCll 0.0 
H 13003 000401 JMP .+1 39 130&0 040441 STl 0.FlT2S 
40 13004 0&&175 FSTRD 1 
41 13005 1&7000 ADD 3.1 
42 1300& 0&0275 FMTF :RESTORE 1ST 4 RAN #'S 
43 13007 000401 JMP • + 1 
44 13010 0&&175 FSTRD 1 ,STORE THEM AGAIN 
45 13011 1&7000 ADO 3.1 
4& 13012 151404 INC 2.2.SlR 
47 13013 0007&1 JMP FlT2M 



10191 N3MRT 101'12 N3MRT 
01 130&1 021000 FLT2U: LOA 0.0.2 :FIRST WORD 2ND 4 01 .TITL MUDVT 
02 130&2 025400 LOA 1.0.3 02 MULTIPLY DIVIDE TEST COMPATABLE WIITk 
03 130&3 122414 SUBII 1.0.SlR 03 THE DIAGNOSTIC LINKER 
04 130&4 000425 JMP FLT2D 04 .MACRO STORE 
05 130&5 021001 LOA 0.1.2 :2ND WORD 2ND 4 05 JSR iilIXTOR 
0& 130&& 025401 LOA 1.1.3 0& X 
07 130&7 10&414 SUBII 0.1. SlR 07 .MACRO MULCK 
08 13070 000417 JMP FL T2D-2 08 JSR ilIMCK 
09 13071 102520 SUBlL 0.0 09 X 
10 13072 101120 MOVlL 0.0 10 .MACRO DIVCK 
II 13073 113000 ADD 0.2 II JSR iilIDCK 
12 13074 117000 ADD 0.3 12 X 
13 13075 010424 lSl FLT2S 13 .MACRO DIVER 
14 1307& 0007&3 JMP FLT2U :00 NXT 2 2ND 4 14 JSR iilEDIV 
15 13077 112400 SUB 0.2 15 X 
1& 13100 112400 SUB 0.2 1& .MACRO MULER 
17 13101 175400 INC 3.3 17 JSR iilEMUL 
18 13102 175&20 lNClR 3.3 :+5 TO STORE 18 X 
19 13103 175500 lNCL 3.3 :BUFFER ADDRESS 1'1 NEKTT MUOIO 
20 13104 010423 lSl FLT2E :ODNE ALL SKIP 20 013130 LMEML=. 
21 13105 00071& JMP FLT2T 21 0001&2 .LOC LPGO 
22 LCALL RETU2 :TEST PASSED RETURN 22 001&2 013133 MUOIO 
23 1310& 100510 RETU2-ASCRA*IBII+100010 23 000163 LPGO=. 
24 24 013130 .LOC LMEML 
25 :ERROR RETURN FROM THIS TEST 25 13130 000000 0 :TEST PASS CTR 

26 26 13131 000000 0 :TEST ERROR CTR 

27 13107 151400 INC 2.2 27 13132 000000 0 :INTERRUPT TIMEOUT SWITCH 

28 13110 175400 INC 3.3 28 
2'1 13111 040415 FLT2D: STA 0.FLT2F 
30 13112 020410 LOA O.F2WDS :CALC REAL FAILURE 
31 13113 103120 ADDlL 0.0 lADORESS 
32 13114 101120 MOVlL 0.0 :COULD BE OFF BY 8 
33 13115 117000 ADD 0.3 
34 13116 020410 LOA 0.FLT2F 
35 13117 054407 STA 3.FLT2F 
36 LCALL ERRET 
37 13HO 100470 ERRET-ASCRA*1811+100010 
38 13121 000000 FLT2S: 0 
39 
40 13H2 000000 F2WDS 0 
41 13123 000000 FLT2A 0 
42 13124 000000 FLT2B 0 
43 13125 000000 FLT2C 0 
44 13126 000000 FLT2F 0 
45 13127 000000 FLT2E 0 



101'13 N3MRT 101'14 N3MRT 
01 13133 013152 MUOIO: MUDI I 01 MDAOO: SETUP 10*0=0 02 13134 0131&3 MDAOO 02 LCALL SETUL 03 13135 000000 0 03 131&3 100410 SETUL-ASCRA*IBII+IOOOIO 04 1313& 000000 0 04 STORE 05 13137 177177 -I 05 131&4 00&530 JSR ill IX TOR 0& 13140 17&000 17&000 0& 131&5 000000 0 :ACO 07 13141 014030 MDTEX 07 131&& 000000 0 IACI 08 13142 014030 MOTEX 08 131&7 000000 0 UC2 0'1 13143 052515 • THE (MUL/DIV TEST( 0'1 13170 00&525 JSR alHMUL 
10 127714 10 MULCK 
1\ 144504 II 13171 00&525 JSR cilIMCK 
12 12012& 12 13172 000000 0 
13 142724 13 13173 000000 0 
14 152123 14 13174 000000 0 
15 000000 15 LOOP 
1& 1& LCALL LLOOP 
17 13152 102000 MUOIl : AOC 0.0 17 131 75 100430 LLOOP-ASCRA*IB11+100010 
\8 13153 0407&2 SlA 0.MUOIO+2 18 
1'1 13154 12&400 SUB 1.1 1'1 , AO\: 
20 13155 152400 SUB 2.2 20 SETUP 
21 1315& 073301 DOCP 2.01 21 LCALL SETUL 
22 13157 125005 MOV 1.1. SNR ,SKP=MUL/OIV EXISTS 22 1317& 100410 SETUL-ASCRA*IBII+IOOOIO 
23 131&0 001400 JMP 0.3 INO MUL DIV EXIT 23 STORE 
24 131&1 040754 STl 0.MUDIO+2 24 \3177 00&515 JSR cillXTOR 
25 131&2 001400 JMP 0.3 25 13200 000000 0 

26 13201 000000 0 
27 13202 177777 -I 
28 13203 00&512 JSR iIlHMUL 
2'1 MULCK 
30 13204 00&512 JSR ilIMCK 
31 13205 000000 0 
32 13206 000000 0 
33 13207 177777 -I 
34 LOOP 
35 LCALL LLOOP 
3& 13210 100430 LLOOP-ASCRA*IBII+IOOOIO 
37 



!01q5 N3MRT !Olq& N3MRT 
01 ,A02: 01 : A 0.: 
02 SETUP 02 SETUP 
03 LCALL SETUL 03 LCALL SETUL 
04 13211 100410 SETUL-ASCRA*IBII+IOOOIO 04 13237 100410 SETUL-ASCRA*IBII+IOOOIO 
05 STORE OS STORE 
0& 13212 00&502 JSR iilIXTOR 0& 13240 00&454 JSR ;UIXTOR 
07 13213 000000 0 07 13241 000000 0 
08 13214 177777 -I 08 13242 000001 I 
Oq 13215 000000 0 Oq 13243 177777 -I 
10 1321& 00&477 JSR iilHMUL 10 13244 00&451 JSR iilHMUL 
11 MULCK 11 MULCK 
12 13217 00&.477 JSR iilIMCK 12 13245 00&451 JSR iilIMCK 
13 13220 000000 0 13 1324& 000000 0 
14 13221 000000 0 14 13247 177777 -I 
15 13222 000000 0 15 13250 177777 -I 
1& LOOP 1& LOOP 
17 LCALL LLOOP 17 LCALL LLOOP 
18 13223 100430 LLOOP-ASCRA*IBII+IOOOIO 18 13251 100430 LLOOP-ASCRA*IBII+IOOOIO 
Iq Iq 
20 ,A03: 20 ,AOS: 
21 SETUP 21 SETUP 
22 LCALL SETUL 22 LCALL SETUL 
23 13224 100410 SETUL-ASCRA*IBII+IOOOIO 23 13252 100410 SETUL-ASCRA*IBII+100010 
24 STORE 24 STORE 
25 13225 00&4&7 JSR iilIXTOR 25 13253 00&441 JSR iilIXTOR 
2& 1322& 177777 -1 2& 13254 000000 0 
27 13227 000000 0 27 13255 177777 -I 
28 13230 000000 0 28 1325& 000001 I 
29 13231 00&4&4 JSR iilHMUL 2q 13257 00&43& JSR iilHMUL 
30 MULCK 30 MULCK 
31 13232 00&4&4 JSR iilIMCK 31 132&0 00&43& JS~ iilIMCK 
32 13233 000000 0 32 132&1 000000 0 
33 13234 177777 -1 33 132&2 177777 -I 
34 13235 000000 0 34 132&3 000001 I 
35 LOOP 35 LOOP 
3& LCALL LLOOP 3& LCALL LLOOP 
37 13236 100430 LLOOP-ASCRA*IBII+IOOOIO 37 132&4 100430 LLOOP-ASCRA*IBII+IOOOIO 

38 



10197 N3M~T 10198 N3MRT 
01 IAO&: 01 MOA08: SETUP :EXPECT A DIVIDE ERROR 
02 SETUP 02 LCALL SETUL 
03 LCALL SETUL 03 13321 100410 SETUL-ASCRA*IBll+l000l0 
04 132&5 100410 SETUL-ASCRA*1811+100010 04 STORE :AI'IO NO CHANGE TO ACS. 
05 STORE 05 13322 00&772 JSR GlIXTOR 
0& 132&& 00&42& JSR iilIXTOR 0& 13323 000000 0 
07 132&7 177777 -1 07 13324 000000 0 
08 13270 177777 -1 08 13325 000000 0 
09 13271 000000 0 09 1332& 00&772 JSR iilHOIV 
10 13272 00&423 JSR GlHMUL 10 OIVCK 
11 MULCK 11 13327 00&770 JSR GlIOCK 
12 13273 00&423 JSR GlIMCK 12 13330 000000 0 
13 13274 000000 0 13 13331 000000 0 
14 13275 177777 -1 14 13332 000000 0 
15 13276 000000 0 15 LOOP 
1& LOOP 1& LCALL LLOOP 
17 LCALL LLOOP 17 13333 100430 LLOOP-ASCRA*IBl1+100010 
18 13277 100430 LLOOP-ASCRA*IBl1+100010 18 
19 19 IA09: 
20 IA07: 20 SETUP ,EXPECT DIVIDE ERROR. 
21 SETUP 21 LCALL SETUL 
22 LCALL SETUL 22 13334 100410 SETUL-ASCRA*1811+100010 
23 13300 100410 SETUL-ASCRA*1811+100010 23 STORE ,NO CHANGE TO ACS. 
24 STORE 24 13335 00&757 JSR iillXTOR 
25 13301 00&413 JSR GlIXTOR 25 1333& 177777 -I 
2& 13302 000001 1 2& 13337 177777 -1 
27 13303 000002 2 27 13340 177777 -I 
28 13304 000002 2 28 13341 00&757 JSR iilHOIV 
29 13305 00&410 JSR iilHMUL 29 OIVCK 
30 ~ULCK 30 13342 00&755 JSR iillOCK 
31 13306 00&410 JSR iillMCK 31 13343 177777 -1 
32 13307 000000 0 32 13344 177777 -1 
33 13310 000005 5 33 13345 177777 -1 
34 13311 000002 2 34 LOOP 
35 LOOP 35 LCALL LLOOP 
36 LCALL LLOOP 3& 1334& 100430 LLOOP-ASCRA*IBII+IOOOIO 
37 13312 100430 LLOOP-ASCRA*IBII+IOOOIO 37 
38 13313 00040& JMP MOA08 
39 13314 013522 IXTOR: SXTOR 
40 13315 013745 HMUL: XHMUL 
41 13316 0134&& IMCK: MCK 
42 13317 0134&7 lOCK: OCK 
43 13320 013757 HOIV: XHOIV 



!Olqq N3MRT 10200 N3MRT 
01 I A I 0: 01 : A 12: 
02 SETUP :DIVIDE ERROR S~OULD 02 SETUP :NO DIVIOE ERROR SHOULD 
03 LCALL SETUL 03 LCALL SETUL 
04 13347 100410 SETUL-ASCRA*IBII+IOOOIO 04 13374 100410 SETUL-ASCRA*IBII+IOOOIO 
05 STORE :SET THE CARRY 05 STORE :OCCURE AND CARRY SHOULD 
0& 13350 00&744 JSR iVIXTOR 0& 13375 00&717 JSR OlIXTOR 
07 In51 177777 -I 07 1337& 000000 0 :BE A ZERO. 
08 13352 177777 -I 08 13377 000000 0 
0'1 13353 177777 -I 0'1 13400 000001 I 
10 13354 101020 MOVZ 0.0 10 13401 101040 MOVO 0.0 
II 13355 00&743 JSR OlHDIV 11 13402 00&71& JSR OlHDIV 
12 1335& 101003 MOV O.O.SNC 12 13403 101002 MOV o.O.SZC 
13 DIVER 13 DIVER 
14 13357 00&505 JSR CiJEDIV 14 13404 00&4&0 JSR OlEDIV 
IS LOOP IS LOOP 
1& LCALL LLOOP 1& LCALL LLOOP 
17 133&0 100430 LLOOP-ASCRA*IBII+IOOOIO 17 13405 100430 LLOOP-ASCRA*IBII+IOOOIO 
18 18 
1'1 IAI 1: 1'1 IAI3: 
20 SETUP 20 SETUP :4/2=2 
21 LCALL SETUL 21 LCALL SETUL 
22 133&1 100410 SETUL-ASCRA*IBII+IOOOIO 22 1340& 100410 SETUL-ASCRA*IBII+IOOOIO 
23 STORE 23 STORE 
24 133&2 00&732 JSR OlIXTOR 24 13407 00&705 JSR OlIXTOR 
25 133&3 000000 0 25 13410 000000 0 
2& 133&4 000000 0 2& 13411 000004 4 
21 133&5 000001 I 27 13412 000002 2 
28 133&1> 001>732 JSR OlHDIv 28 13413 001>105 JSR OlHDIV 
2'1 DIVCK 2'1 DIVCK 
30 133&1 001>730 JSR OlIDCK 30 13414 00&703 JSR iilIDCK 
31 13370 000000 0 31 13415 000000 0 
32 13371 000000 0 32 13411> 000002 2 
33 13372 000001 I 33 13417 000002 2 
34 LOOP 34 LOOP 
35 LCALL LLOOP 35 LCALL LLOOP 
31> 13373 100430 LLOOP-ASCRA*IBII+IOOOIO 3& 13420 100430 LLOOP-ASCRA*IBII+IOOOIO 

37 



!0201 N3MRT !0202 N3MRT 
01 ,Alij, 01 ,A 16' 
02 SETUP :CHECK REMAINDER 02 SETUP 
03 LCALL SETUL 03 LCALL SETUL 
04 13421 100410 SETUL-ASCRA*IBll+l000l0 04 13447 100410 SETUL-ASCRA*1811+100010 
05 STORE 05 STORE 
06 13422 006672 JSR Gil nOR 06 13450 006644 JSR @IXTOR 
07 13423 000000 0 07 13451 000001 1 
OB 13424 077777 77777 08 13452 000000 0 
Oq 13425 100000 100000 Oq 13453 000002 2 
10 13426 006672 JSR iilHDIV 10 13454 006644 JSR @HDIV 
11 OIVCK 11 DIVCK 
12 13427 006670 JSR iilIDCK 12 13455 006&42 JSR _HOCK 
13 13430 07i777 77777 13 13451> 000000 0 
14 13431 000000 0 14 13457 100000 100000 
15 13432 100000 100000 IS 134&0 000002 2 
1& LOOP 1& LOOP 
17 LCALL LLOOP 17 LCALL LLOOP 
lB 13433 100430 LLOOP-ASCRA*1811+1000IO 18 134&1 100430 LLOOP-ASCRA*IB11+100010 
Iq lq 
20 ,AI5: 20 ,Al7 : 
21 SETUP 21 134&2 002401 JMP @.+I 
22 LCALL SETUL 22 134&3 013540 MTST 
23 13434 100410 SETUL-ASCRA*1811+1000IO 23 134&4 01377& EDIV: OERR 
24 STORE 24 1341>5 013771 EMUL: MERR 
25 13435 00&&57 JSR GlIXTOIi 
2& 13431> 000000 0 
27 13437 177777 -1 
28 13440 177777 -1 
2q 13441 00&&57 JSR @HOIV 
30 OIVCK 
31 13442 00&&55 JSR iilIOCK 
32 13443 000000 0 
33 13444 000001 I 
34 13445 177777 -1 
35 LOOP 
36 LCALL LLOOP 
37 13446 100430 LLOOP-ASCRA*IBII+IOO010 



10203 ~3;~~T 

01 
02 134&& 101021 MCK: 
03 134&7 101040 OCK: 
04 13470 054444 
05 13471 035402 
0& 13472 15&414 
07 13473 000411 
08 13474 034440 
09 13475 031400 
10 1347& 035401 
II 13477 112415 
12 13500 13&414 
13 13501 000403 
14 13502 034432 
IS 13503 001403 
1& 13504 034430 CKI: 
17 13505 021400 
18 1350& 025401 
19 13507 031402 
20 13510 040550 
21 13511 044550 
22 13512 050550 
23 
24 13513 101002 CK2: 
25 13514 000403 
2& 
27 13515 00&750 
28 1351& 101001 
29 
30 13517 00&745 
31 13520 034414 
32 13521 001403 
33 

MOVl O.O.SKP 
MOVO 0.0 
SU 3. XCKRET 
LOA 3.2.3 
SUB. 2.3.SlR 
JMP CKI 
LOA 3.XCKRET 
LOA 2.0.3 
LOA 3.1.3 
SUS. 0.2.SNR 
SUB. 1.3. SlR 
JMP CKI 
LOA 3.XCKRET 
JMP 3.3 
LOA 3.XCKRET 
LOA 0.0,3 
LOA 1.1.3 
LOA 2.2.3 
SU O.OKAe 
STA I.OKMQ 
SU 2.0KMO 

MOV O.O.SlC 
JMP .+3 
MULER 
JSR iilEMUL 
MOV O.O.SKP 
DIVER 
JSR iilEoIV 
LOA 3.XCKRET 
JMP 3.3 

:CHECK MUL RESULT 
:CHECK DIY RESULT 

:AC2 WRONG 

,CHECK ACO 
:CHECK ACI 
:ERROR 

,IF CICARRY)=O ITS MUL ERR 
,OTHERWISE ITS A OIVIoE ER 

10204 N3MRT 
01 13522 021400 
02 13523 025401 
03 13524 031402 
04 13525 042404 
05 1352& 04&404 
0& 13527 052404 
07 13530 001403 
08 13531 013735 
0'1 13532 01373& 
10 13533 013737 
II 13534 000000 
12 13535 013745 
13 1353& 013742 
14 13537 013757 
15 

SXTOR: LOA 0.0.3 
LOA 1.1.3 
LOA 2.2.3 
STA O.iilXOAC 
STA l.iilXOMQ 
STA 2.iilXOMO 
J"IP 3.3 

XOlC: OlC 
XOMQ: OMQ 
XOMO: OMo 
XCKRET: 0 
IHI>1UL: XHMUL 
IHMOI HI>10 
IHOIV: XHoIY 

:PICK UP ARGUEMENTS 
:ANO STORE IN ORIG 
,NUMBERS UBLE. 



10205 N3MRT !020& N3MRT 
01 MTST: SETUP :CHECK MULTIPLY WITH 01 13&00 020454 MDTST: LOA 0.Ml00 :MULTIPLY DIVIDE TEST 02 LCALL SETUL 02 13&01 04042'0 STA O.FOB 03 13540 100410 SETUL-ASCRA*IBll+l000l0 03 SETUP 04 13541 004522 JSR RAN 04 LCALL SETUL 05 13542 00&773 JSR irlIHMUL 05 13&02 100410 SETUL-ASCRA*IBll+l000l0 0& 13543 0227&& LOA O.irlXOAC 0& 13&03 0044&0 JSR RAN 
07 13544 02&76& LOA l.iiJXOMQ 07 13&04 004553 JSR XHDIV IHARO DIVIDE 08 13545 0327&& LOA 2.iiJXOMD 08 13&05 040450 STA 0.00 
0'1 1354& 004537 JSR XMUL :PRDGRAMED MULTIPLY 0'1 13&0& 044450 STA 1.01 
10 13547 03&7&7 LOA 3.iiJIHMO 10 13607 050450 SlA 2.02 
11 13550 15&414 SUB. 2.3.SZR 11 13&10 004535 JSR XHMUL nURO MULTIPLY 
12 13551 000405 JMP .+5 12 13&11 03452& LOA 3.0MO 
13 13552 03056& LOA 2.HAC 13 13&12 156414 SUB. 2.3.SZR 
14 13553 0345&& LOA 3.HMQ 14 13&13 000414 JMP MOT2 
15 13554 112415 SUB# 0.2.SNR 15 13&U 030521 LOA 2.0AC 
1& 13555 13&414 SUB. 1.3.SZR 16 13615 034521 LOA 3.0MQ 
17 MULER IMULTIPLY FAILED 17 13&1& 112415 SUB* 0.2.SNR 
18 1355& 006707 JSR iiJEMUL 18 13&17 13&414 SUB# 1.3.SZR 
1'1 LOOP 1'1 13&20 000407 JMP MOT2 
20 LClLL LLOOP 20 MOT! : LOOP 
21 13557 100430 LLOOP-ASCRl*IB11+100010 21 LCALL LLOOP 
22 22 13&21 100430 LLOOP-ASCRA*IBII+100010 
23 OTST: SETUP :CHECK DIVIDE WITH 23 13&22 010404 ISZ FOB 
24 LCALL SETUL 24 13623 000757 JMP MOTST+2 
25 135&0 100410 SETUL-ASCRA*IBll+l000l0 25 13&24 002401 JMP 0>.+1 
2& 135&1 004502 JSR RAN :RANDOM NUMBERS. 2& 13&25 014030 MOTEX 
27 135&2 00&755 JSR iiJIHDIV IHARDWARE DIVIDE 27 13&26 000000 FOB: 0 
28 13563 020552 LOA O.OlC 28 13&27 02050& MDT2: LOA O.OAC IEITHER MUL OR DIV 
2'1 13564 024552 LOA 1.0MQ 2'1 13&30 02450& LOA 1.0MQ IFAILED . TYR TO FIND 
30 135&5 030552 LOA 2.0MO 30 13&31 03050& LOA 2.0MO IWHICH DillE. 
31 13566 004533 JSR XOIV :PROGRAMED DIVIDE 31 13&32 0044&7 JSR XDIV 
32 135&7 034553 LOA 3.HMO 32 13633 034422 LOA 3.00 
33 13570 15&414 SUB# 2.3.SZR 33 13&34 11&414 SUB. 0.3.SZR 
34 13571 000405 JMP .+5 34 13&35 000407 JMP MOll 
35 13572 03054& LOA 2.HAC 35 1363& 034420 LOA 3.01 
36 13573 034546 LOA 3.HMQ 3& 13&37 13&414 SUB# 103.SZR 
37 13574 112415 SUB. 0.2.SNR 37 13&40 000404 JMP MOll 
38 13575 13&414 SU8. 1.3.SZR 38 13&41 03441& LOA 3.02 
3'1 DIVER :OIVIDE FAILED 3'1 13&42 15&415 SUB. 203.SNR 
40 1357& 00&6&& JSR iIlEDIV 40 13&43 000403 JMP .+3 
41 LOOP 41 MOn: DIVER :ITS A DIVIDE ERROR 
42 LCALL LLOOP 42 13&44 00&&20 JSR iIlEDIV 
43 13577 100430 LLDOP-ASCRA*IBll+l000l0 43 13&45 000754 JMP MDT! 

44 13&4& 0404&7 STA O.DAC 
45 13&47 0444&7 STA I.OMQ 
4& 13650 0504&7 SlA 2.0MO 
47 13&51 004434 JSR XMUL 
48 MULER :ITS A MULTIPLY ERR 
49 13&52 00&&13 JSR iilEMUL 
SO 13&53 00074& JMP MOT! 
51 13&54 177700 Ml00: -100 
52 13&55 000000 DO: a 
53 13&5& 000000 01 : a 
54 13&57 000000 02: 0 



10207 N3MRT 10208 N3MRT 
01 13&&0 000000 OKAC 0 01 13721 054422 XDlv: STA 3.MSAV :PROGRAMEO DIVIDE 
02 13&&1 000000 OKMQ 0 02 13722 142432 SUBl~ 2.0.Sle 
03 13&&2 000000 OKMO 0 03 13723 001400 JMP 0.3 :OV EXIT 
04 04 13724 03.4420 LOA 3."120 
05 13&&3 054421 RAN: SlA 3.RANRET :GET RANDOM OPERATORS 05 13725 125120 MOVlL 1.1 
0& RANI: LCALL ARANG 0& 1372& 101100 XOIVI: MOVL 0.0 
07 13&&4 100270 ARANG-ASCRA*IBII+100010 07 13727 142412 SUB~ 2.0.SlC 
08 13&&5 110700 NEGS 0.2 :FORM MQ+MO 08 13730 142400 SUS 2.0 
Oq 13&&& 105120 MOVlL 0.1 Oq 13731 125100 MOVL 1.1 
10 13&&7 127100 AOOL 1.1 10 13732 175404 INC 3,3.SlR 
II 13&70 107300 ADDS 0.1 11 13733 000773 JMP XOIVI 
12 13&71 112415 SUB. 0.2.SNR 12 13734 0007&1 JMP XMULI :STORE RESULTS. 

13 13&72 000·772 JMP RANI :REJECT IF AC=MO 13 13735 000000 OAC: 
14 13&73 142432 SUBl~ 2.0.SlC 14 1373& 000000 OMQ: 
IS 13&74 115001 MOV 0.3.SKP IS 13737 000000 0010: 
1& 13&75 000403 JMP .+3 1& 13740 000000 HAC: 
17 13&7& 141000 MOV 2.0 :MAKE AC LESS THAN 17 13741 000000 HMQ: 
18 13&77 171000 MOV 3.2 IMD IN ALL CASES. 18 137U2 000000 HMO: 0 
Iq 13700 040435 RAN2: SrA O.OAC :STORE IN ORIGIONAL lq 13743 000000 MSAV: 0 
20 13701 044435 SrA 1.0MQ :NUMBER BLOCK •• 20 13744 1777&0 M20: -20 
21 13702 050435 STA 2.0"10 
22 13703 002401 JMP iilRANRET 
23 13704 000000 RANRET: 0 
24 13705 05443& XMUL: SU 3.MSAV :PROGRAMED MULTIPLY 
25 1370& 03443& LOA 3."120 
2& 13707 125203 'IOVR 1.1.SNC 
27 13710 101201 MOVR O.O.SKP 
28 13711 143220 AODlR 2.0 
2q 13712 175404 INC 3.3.SlR 
30 13713 000774 JMP XMUL+2 
31 13714 1252&0 MOVCR 1.1 
32 13715 040743 XMULI : STl O.OKAC ISTORE RESULTS 
33 1371& 044743 SrA I.OKMQ 
34 13717 050743 SlA 2.0KMD 
35 13720 002423 JMP iIlMSAV 
3& 



10209 N3MRT !0210 N3MRT 
01 13745 054423 XHMUL: STA 3.XHRET :HARDWARE MULTIPLY 01 14004 040425 GBR: STA O.XHOR :PRINT GOOD-BAD RESULTS 02 1374& 073301 OOCP 2.01 02 LCALL ERROl 03 13747 004402 JSR .+2 03 14005 100350 ERROI-ASCRA*IBII+IOOOIO 04 13750 013750 04 1400& 000403 JMP .+3 
05 13751 0407&7 SlA O.HAC 05 14007 101001 MOV O.O.SKP 
0& 13752 02077& LOA O •• -2 0& 14010 020421 LOA O.XHOR 
07 13753 11&434 SUIIZ# Ool.SIR 07 LCALL ERRTX 
08 13754 000415 JMP MERR 08 14011 100170 ERRTX-ASCRA*IBll+100010 
09 13755 0207&3 LOA O.HAC 09 14012 020723 LOA O.OAC 
10 1375& 00040& JMP XHCOM 10 14013 024723 LOA I.OMQ 
11 II 14014 030723 LOA 2.0MO 
12 13757 054411 XHOIV: STA 3.XHRET :HAROWARE DIVIDE 12 LCALL ERROC 
13 137&0 1710440 sueD 3.3 13 14015 100370 ERROC-ASCRA*IBll+l000l0 
14 137101 073101 DOCS 2.01 14 1401& 000401 JMP .+1 
15 137&2 175004 MDV 3.3.5ZR 15 14017 020721 LOA O.HAC 
110 137&3 000413 JMP DERR 1& 14020 024721 LOA I.HMQ 
17 137&4 040754 XHCOM: STA O.HAC :STORE HARDWARE RESULTS. 17 14021 030721 LOA 2.HMO 
18 137&5 044754 SlA I.HMQ 18 LCALL ERROC 
19 13710& 050754 STA 2.HMO 19 14022 100370 ERROC-ASCRA*IBII+IOOOIO 
20 137&7 002401 JMP iilXHRET 20 14023 020&35 LOA O.OKAC 
21 13770 000000 XHRET: 0 21 14024 024&35 LOA 1.0KMQ 
22 22 14025 030&35 LOA 2.0KMO 
23 13771 054412 MERR: STA 3.MERET :MUL TIPLY ERROR 23 LCALL ERROC 
24 13772 101001 MOV O.O.SKP 24 1402& 100370 ERROC-ASCRA*IBll+100010 
25 13773 014032 MULHED :HEADING FOR MUL. 25 14027 000401 JMP .+1 
2& 13774 020777 LOA 0, .-1 2& MOTEX: LCALL RETRN 
27 13775 000407 JMP GBR 27 14030 100210 RETRN-ASCRA*IBII+IOOOIO 
28 28 14031 000000 XHOR: 0 
29 137 710 054405 DERR: STA 3.MERET :DIVIDE ERROR 29 14032 005215 MULHEO: • TXTE 1<15"12> 
30 13777 101001 MOV O.O.SKP 30 14033 052515 MUL<15><12>ACO AC 1 AC2 
31 14000 014044 OIVHEO 31 14044 005215 OIVHEO: • TXTE 1<15><12> 
32 14001 020777 LOA 0 •• -1 32 14045 144504 DIV<15><12>ACO ACI AC2 
33 14002 000402 JMP GBR 
34 14003 000000 MERET: 0 



10211 N3MRT 
01 
02 
03 
04 

.TITL PGDSK 
&0&3/&4 DISK TEST COMPATIBLE WITH 

THE DIAGNOSTIC LINKER 

05 
0& 
07 
08 
09 

00002& PDOSK=2& 

10 001&3 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 

1405& 
14057 
140&0 
140&1 
140&2 
140&3 
140&4 
140&5 
140&& 
140&7 
14070 
14071 

01405& 
0001&3 
0140&1 
0001&4 
01405& 
000000 
000000 
000000 
014154 
014254 
000000 
000000 
177777 
17&000 
015005 
015005 
0300&& 

14102 000004 

,DEFINITIONS BLOCK TO LINKER 
NEXTT PO.OO 

LMEML=. 

LPGO=. 

PO.OO: 

&0&3/&4 

IREPORT 

.LOC LPGO 
PO.OO 

.LOC LMEML 
o ,TEST PASS CTR 
o ITEST ERROR CTR 
o ,INTERRUPT TIMEOUT SWITCH 

PO.OI 
PO.02 
o 
o 
-I 
17&000 
PO.XI 
PO.XI 

OISK(PRIll 

TO OPERATOR DISK SIZING INFORM~TION 

4 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
3'1 
40 
41 

14103 014104 PO.IR: 
14104 020440 

.+1 
LOA 0.P03TX 

14105 
1410& 
14107 
14110 
14111 
14112 
14113 
14114 
14115 

100170 
12&400 
044441 
030542 
133000 
021000 
100015 
000411 
040434 

42 1411& 100110 
43 
44 
45 
4& 
47 

14117 100130 
14120 024431 
14121 125400 

48 14122 100150 
49 14123 024424 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

14124 
14125 
14126 
14127 
14130 
14131 
14132 
14133 
14134 
14135 

100150 
010423 
024422 
030753 
14&414 
000757 
020413 
040727 
030412 
02450& 

PO I RL: 

POIRR: 

LC ALL ERRTX 
ERRTX-ASCRA*IBII+100010 
SUB 1.1 
STA I.PO.NS+I 
LOA 2.POTXA 
ADO 1.2 

: INIT OSK CNTR 

LOA 0.0.2 ,CK IF THIS ORV EXISTS 
COM# O.O.SNR ,SKP=EXISTS 
JMP POIRR INON-EXISTS 
STA 0.PO.NS+2 ,SAVE SIZE FLG 
LCALL PCRLF ,CR/LF 
PCRLF-~SCRA*IBII+IOOOIO 
LCALL PZOCT :OISK • 
PZOCT-ASCRA*IBll+IOOOIO 
LOA I.PO.NS+2 'TRACKS =128 OR &4 
INC 1.1 
LCALL POECI ,PRINT IT 
POECI-ASCRA*IBII+IOOOIO 
LOA I.PO.NS ,# SECTORS 32 
LCALL POECI 
POECI-ASCRA*IBII+IOOOIO 
ISZ PO.NSOI 
LOA I.PO.NSol 
LOA 2.PO.IR-1 
SUB. 2.I.SZR 
JMP POIRL 

:CURRENT DRV • 
,=4 

LOA 0.P03TXol 
STA O.PO.OOO! 
LOA 2.PD3TX+2 
LOA I.POMKI 

:SKP=OONE ALL 
ICK "'EXT ORV 

,-84 

0212 N3MRT 
01 1413& 102400 
02 14137 041000 
03 14140 151400 
04 14141 125404 
05 14142 000775 
0& 14143 000511 
07 14144 015145 P03TX: 
08 14145 014254 
09 1414& 015172 
10 14147 000040 PD.~S: 
II 14150 000000 
12 14151 000000 

SUi! 0.0 
STA 0.0.2 
INC 2.2 
INC 1.I.SlR 
JMP .-3 ,CLEAR DISK CONTROL TABLES 
J"IP PO.02 
POTO 
PO.02 
PDCTS 

32. 
o 
o :SAVED • OF TRACKS THIS DRIVE 



!0213 N3MRT 
01 :OETERMINE IF SYSTEM HAS A 6063/64 DISK 
02 :oISABLE TEST ENTER IF NONE EXISTS 
03 14152 004000 lB4 
04 14153 000040 IB10 ,READY BIT 
05 14154 062677 PD.OI: 10RST 
06 14155 054472 STA 3.PD.S3 
07 14156 102000 ADC 0.0 
08 14157 062026 DoB O.PDDSK 
09 14160 126520 SU~ZL 1.1 
10 14161 067026 DOC I.PDDSK :SET ALT MODE 1 
11 14162 064426 DIA I.PDDSK 
12 14163 122414 SUB# 1,O,SZR ,SKP= DSK CONTROL 
13 14164 000442 JMP PD.NC :NO 6063/64 DISK CONTROLLER 
14 :NOW DETERMINE HOW MANY DRIVES ARE ON LINE 
15 14165 102400 SUB 0.0 
16 14166 040463 S TA O.PD.ND 
17 14167 030403 LOA 2.PDTXA 
18 14170 133000 ADD 1.2 ,DEC ADDR IN AC2 FOR AUTO-INC LDC 
19 14171 050020 STA 2.20 
20 14172 024456 PD.1L: LOA I.PO.WB ,WR ITE BUF CMO 
21 14173 032436 LOA 2.@PD.LB ,AOOR OF QUEUE 
22 14174 041000 STA 0,0,2 ,SET DRIVE TO 0 
23 14175 045001 STA l, 1,2 ,PLACE CMD IN QUEUE 
24 14116 051002 STA 2,2,2 ,PLACE SAFE ADDR IN QUEUE 
25 14177 071126 DOAS 2.PDDSK ,GIVE QUEUE ADR TO DSK. START OPERATION 
26 14200 060026 NIO PDDSK 
27 14201 060026 "'10 PDOSK 
28 14202 060026 NIO PDDSK 
29 14203 066626 DICC I.PDDSK :GET STA TUS BITS 
30 1420. 030741 LOA 2.Po.Ol-l 
31 14205 133405 AND 1.2.SNR ,IBl0=EXIST 
32 14206 000407 JMP .+7 
33 14207 010442 ISZ PD.NO : INC # OF DISCS 
34 14210 030435 LOA 2.PO.K2 :=177 
35 14211 034741 LOA 3.PO.01-2 :=4000 
36 14212 167405 AND 3,1,SNR ,SKP=2 MEGBYTE DRIVE 
37 14213 151220 MoVZR 2.2 :=64 TRACKS=1 MEG BYTE 
38 14214 151001 MOV 2,2,SI(P 
39 14215 152000 AOC 2.2 
40 14216 052020 STA 2.@20 
41 14217 024423 LOA I. POI OK :=10000 
42 14220 123000 ADD 1.0 ,NEXT DRIVE TO TRY 
43 14221 103133 ADDZL# Q,Q,SNC ,SKP=OONE ALL 
44 14222 000750 JMP PD.1L :TRY NEXT DRIVE 
45 14223 020426 LOA O.PO.ND 
46 14224 101004 MOV O,O,SZR FIND ANY DRIVES? 
47 14225 000405 JMP PD.1E YEP 
48 14226 102000 PD .ll,le: ADC 0.0 NO DISKS EXIST 
49 14227 040634 STA 0.PD.00+2 
50 14230 002417 JMP iJPD.S3 
51 14231 001443 PO.LS: LSETB 

10214 N3MRT 
01 
02 14232 062677 
03 14233 020650 
04 14234 040626 
05 14235 020407 
06 14236 024407 
07 14237 030407 
08 14240 006101 
09 14241 002406 
10 14242 010000 
11 14243 177654 
12 14244 000026 
13 14245 000177 
14 14246 014673 
15 14247 000000 
16 14250 002500 
17 14251 000000 
18 14252 014616 

:PAGEING DISK ON LINE.SET UP INTRA STUFF 
PO. IE: 10RST 

LOA O.PO.IR 
STA O.PD.OO+l :50 SIZE GETS TYPED 
LOA O.PD.KI 
LOA I.PD.K2 
LOA 2.PD.K3 
JSR @EINTS :ENTER INTA SERVICE PARAMS 
JMP @PD.S3 

P010K: 10000 
PDMK1: -84. 
PD.Kl: PDDSK 
PO.K2: 177 
PD.K3: PD.IS 
PO.S3: 0 
PO.WS: 2500 
PO.ND: 0 
PonA: POOTB 



10215 N3MRT !0216 N3MRT 
01 01 :SELECT A RANDOM BUFFER START wITHIN 253 OF THE START 
02 :EXECUTE PORTION OF DISK TEST 02 :OF TrlE SECOND 256 WORD BLOCK IN 
03 14253 0140&3 PO.00+2 03 :TrlE ASSIGNED SCRATCH AREA 
04 14254 032777 PO.02: LOA 2.iil.-1 04 :FI~ST 25& wORDS OF SCRATCH RESERVED FOR COMMAND QUEUE 
05 14255 151004 ~OV 2.2.SZR 05 PD.2C: LCALL ARANG 
0& 1425& 001000 JMP 0.2 0& 14302 100270 ARANG-ASCRA*IBII+\OOOIO 
07 LCALL ASCRA :GET IK SCR 07 14303 030443 LOA 2.P0253 
08 14257 100010 ASCRA-ASCRA*IBII+IOOOIO 08 14304 105000 MOV 0.1 
0'1 142&0 002457 JMP OlPO.XX ,NONE AVAIL 0'1 LCALL AOIVI 
10 LCALL AOMAP 10 14305 100310 AOIVI-ASCRA*IB11+100010 
II 14261 100550 AOMAP-ASCRA*IBll+l00010 11 14306 101300 "'OVS 0.0 
12 142&2 002455 JMP iilPO.XX 12 14307 101700 INCS 0.0 :AOO 400 TO RANDOM START 
13 LCALL ARANG 13 14310 024152 LOA 1. SCRLO 
14 142&3 100270 lRANG-ASCRA*IBII+100010 14 14311 107000 ADO 0.1 
IS 142&4 105000 MOV 0.1 15 14312 046430 STA l.iilP032+1 :POOST=OATA START AOORS 
1& 142&5 030542 LOA 2.PO.K7 :=7 1& 14313 034154 LOA 3.0CHLO 
17 14266 102400 SUB 0.0 17 14314 171300 MOVS 3.2 
18 142&7 040451 STl O.PO.KK 18 14315 151220 MOVZR 2.2 :FORM OCH # lK'S AOOR 
1'1 LCALL AOIVI 1'1 1431& 151220 MOVZR 2.2 
20 14270 100310 AOIVI-ASCRA*IBII+100010 20 14317 052432 STl 2.iilPO.12+2 ,SAVE IN PO.CA 
21 14271 100405 NEG O.O.SNR 21 14320 117000 ADD 0.3 
22 14272 000410 JMP PO.2C 22 14321 05&422 STl 3.iilP032+2 :POCST=CHANNEL START AOORS 
23 PO.2U LCALL ESCRA 23 14322 024416 LOA I.PO.KK :UKS 
24 14273 100030 ESCRA-ASCRA*IBll+100010 24 14323 125120 MOVZL 1.1 ,*2 
25 14274 00040& JMP PO.2C :CANT EXPAND ~ORE 25 14324 125520 INCZL 1.1 : *4+2 FOR 1ST lK 
2& LCALL EOMAP :ASSIGN TO OCH 2& 14325 04&417 STA I.OlP032+3 ,PO.BK=# BLKS/SECTORS AVAIL 
27 14275 100570 EOMAP-ASCRA*IBll+IOOOIO 27 1432& 125300 MOVS 1.1 
28 1427& 00043& JMP PO.2R :CANT ASSIGN MORE 28 14327 124&00 NEGR 1.1 
2'1 14277 010441 ISZ PO.KK ,UK'S +1 2'1 14330 125400 INC 1.1 
30 14300 101404 INC O.O.SZR 30 14331 125500 INCL 1.1 
31 14301 000772 JMP PO.2L ,TRY IK MORE TO ASSIGN 31 14332 04&422 STl l.iilPO.12+5 ,=PO.WK 

32 14333 000520 JMP PO.03 ,FIGURE OUT WHAT TO DO 
33 PO.2R: LCALL RSCRA ,RELEASE IK SCR 
34 14334 100050 RSCRA-ASCRA*IBl1+100010 
35 14335 0&3077 HALT :NOT PROBABLE HALT 
3& 1433& 000744 JMP PO.2C 
37 14337 015005 PD. XX: PO.XI 
38 14340 000000 PO.KK: 0 
3'1 14341 000040 P032: 32. 
40 14342 014574 POOST 
41 14343 014575 POCST 
42 14344 0145&& PO.8K 
43 14345 014&00 POSEC 
44 1434& 000375 P0253: 253. 
45 14347 000012 PO.12: 12 
4& 14350 014&14 POEST 
47 14351 014571 PO.CA 
48 14352 014577 POCYL 
4'1 14353 014& 11 POIOX 
50 14354 014&05 PO.WK 



10217 N3MRT 10218 N3MRT 01 01 :NOW GET RANDOM DATA wORDS 02 INOW SELECT SECTOR TO EXERCISE 02 lCAll FRANG 03 14355 01457& POORV 03 14377 100450 FRANG-ASCRA.IBII+IOOOIO 04 PO.lS: lCAll ARANG 04 14400 034430 lOA 3.PO.3G-1 :ADOR OF POO~I-3 05 1435& 100270 ARANG-ASCRA.IBII+IOOOIO 05 14401 045400 STA 1,0,3 ;NEW RAN DATA WDS 0& 14357 105000 MOV 0.1 0& 14402 051401 STA 2,1, '3 07 143/,0 0307&1 LOA 2.PD32 :32 SECTORS 07 14403 041402 STA 0,2,3 08 143&1 0227&3 LOA 0.Q1PD32+3 I=PO.BK 08 14404 03&747 lOA 3.Q1PD.12+4 :PDIOX=ADOR OF OP TBl Oq 143&2 112400 SUB 0.2 132-. TO WRITE Oq 14405 045403 STA 1,3.3 :SAVE CONTROL 10 I=MAX POSSIBLE START SECTOR 10 1440& 051404 STA 2,4,3 IWORDS NEWLY II lCAll ADIVI 1(0) WIll=SECTOR START II 14407 041405 STA 0.5.3 12 143&3 100310 ADIVI-ASCRA.IBII+IOOOIO 12 14410 171000 MOV 3.2 13 143&4 02&7&0 lOA 1.Q1PD32+3 I=PD.BK 13 lCAll ARANG 14 143&5 125300 ",OVS 101 :. SECT IN UPPER BYTE 14 14411 100270 ARANG-ASCRA.IBII+IOOOIO 15 143&& 123000 ADO 1.0 ICREATE SEC CONTROL 1'10 15 14412 03441& lOA 3.PD.3G-I IADDR OF POOl'll 1& 143&7 04275& STA 0.Q1PD32+4 ISTART SECTOR AND * 1& 14413 041403 STA 0.3.3 ,NEW POOW3 17 14370 122400 SUB 1.0 IlEAVE STRT SECT. • 17 14414 04100& SlA 0.&.2 18 :CREATE DOA FOR THIS SET SECTORS 18 14415 0205&2 lOA O.PDCYl IGENERATED FOR Iq 14371 0327&1 lOA 2.iIlPD.12+3 Iq 1441& 041000 STA 0.0.2 ITHIS DP TABLE 20 14372 153120 ADDIl 2.2 ,.4 20 14417 0205&1 lOA O.PDSEC 21 14373 153120 ADDIl 2.2 :.1& 21 14420 041001 STA 001.2 22 14374 151120 MOVIl 2.2 ,.32 FOR SEECTOR 22 14421 020555 lOA O.PDORV 23 14375 113000 ADD 0.2 23 14422 041002 STA 0.2.2 24 1437& 052757 STA 2.iilPD.3S-1 :FOR DDA'S 24 14423 00440& JSR PD.3G :SET UP SCRATCH FOR WR ITE 
25 14424 002401 JMP Q1PDX05 ISTART WRITE 
2& 14425 014&30 PDX05 PD.05 
27 1442& 000004 PD.K4 4 
28 14427 000007 PD.K7 7 
2q 
30 :GENERATE DATA PATTERN INTO SCRATCH AREA 
3! 
32 14430 014&01 POOl'll 
33 14431 054421 PO.3G: STA 3.PD3GR :SAVE RETURN ADOR 
34 14432 030542 lOA 2.PDDST 
35 14433 02054& lOA O.PDDwl IGET 2 DATA WORDS 
3& 14434 02454& lOA I.POOW2 ITO FIRST 2 ~ORDS 
37 14435 041000 SlA 0.0.2 : IN THE BUFFER 
38 1443& 045001 SlA 1.1.2 
3q 14437 020544 lOA 0.PODW3 
40 14440 024544 lOA I.PDOW4 
41 14441 041002 SlA 0.2.2 
42 14442 045003 STA 1.3.2 lIST 4 WORDS RAPOOM 
43 14443 024542 lOA I.PO.WK :GET • "OROS-4 
44 14444 021000 lOA 0.0.2 
45 14445 041004 STA 0.4.2 
4& 1444& 151400 INC 2.2 
47 14447 125404 INC 100.SIR 
48 14450 000774 JMP .-4 
4q 14451 002401 JMP iIlPD3GR :RETRN 
50 14452 000000 PD3GR: 0 



l0219 N3MRT 
01 
02 
03 
04 
05 
010 14453 100270 
07 14454 105100 
08 14455 125220 
09 144510 030750 
10 
II 14457 100310 
12 144100 040510 
13 144101 105000 
\Q 144102 030533 
15 144103 133000 
110 144104 021000 
17 144105 100015 
18 1441010 0007105 
19 144107 040500 
20 
21 14470 100270 
22 14471 101300 
23 14472 1210520 
24 14473 125140 
25 14474 101220 
210 14475 1071027 
27 144710 125101 
28 14477 000772 
29 14500 102400 
30 14501 125004 
31 14502 020725 
32 14503 125224 
33 14504 103000 
34 14505 030515 
35 145010 0244102 
310 14507 133000 
37 14510 031000 
38 14511 0504102 
39 14512 113000 
40 14513 025000 
41 14514 0444103 
42 14515 021001 
43 145110 0404102 
44 14517 021002 
45 14520 0404510 
410 14521 021003 
47 14522 040457 
48 14523 021004 
49 14524 0404510 
50 14525 021005 
51 145210 040455 
52 14527 0210010 
53 14530 040454 
54 14531 0504100 
55 14532 125005 
510 14533 000407 
57 
58 14534 100270 
59 14535 101233 
100 145310 000471 

:DATA CHANNEL AND SCRATCH ARE ASSIG~EO 

:SElECT AN AVAILABLE DRIVE .THEN 
:SElECT ONE OF THE THREE OP TABLES 
:AND PERFORM THE NEXT OPERATIDN REQ 
PO.03: lCAll ARANG 

ARANG-ASCRA*IBII+IOOOIO 
MOVL 0.1 
MOVZR 1.1 
lDA 2.PD.K4 :=4 
lCAll ADIVI :REM=DRIVE TO TRV 
ADIVI-ASCRA*IBII+IOOOIO 
STA O.PDONM :SAVE DRV • 
MOV 0.1 
lDA 2.PD.TB :DRV TBl POINTER 
ADD 1.2 
lOA 0,0,2 :THIS ORV EXIST? 
COM. O,O,SNR :SKP=EXIST 
JMP PO.03 :NOPE TRY ANOTHER ONE 
STA O.PDSUR :SAVE # TRACKS THIS DRV 
lCAll ARANG 
ARANG-ASCRA*IBII+IOOOIO 
MOVS 0.0 
SUBZl I.! 
MOVOl I.! :ACI=3 
MOVZR 0.0 
ANDZR O.I.SBN :3 RESULT IllEGAL 
MOVl 1,1,SKP 
JMP .-10 :TRY NEXT 2 BITS 
SUB 0.0 
MOV I.I.SZR 
LOA 0.PO.K7 :=7 
MOVZR 1.I.SlR 
ADD 0.0 
lOA 2.POTTl 
lOA I.POONM :DRV # 
ADD 1.2 
lDA 2,0,2 :GET AOOR OF THIS ORV·S 
STA 2.POTBl :SAVE IT 
ADO 0.2 :AODR IN AC2 OF THIS OP 
LOA 1,0,2 
STA I. POCYl :GET CURRENT OLINDER 
LOA 0,1,2 
STA O.POSEC :SECTOR AND • SEC TORS 
lOA 0.2,2 :DRV+TRK+SECT 
STA O.PODRV 
LOA 0,3,2 
STA O.POOWI :DATA WORD 
LOA 0,4,2 
STA 0.POOW2 :OATA WORD 
LOA 0,5,2 :OATA WORD 
STA 0.PDD.3 
LDA 0,0,2 :OATA WORD 4 
STA O.PODW4 
STA 2.PDIDX :SAVE AODRS CONTOl WORD 
MOV 1,1,SNR : SK IP CYl SEL 
JMP PD.3l :SElECT CYl AND ,RITE 
lCAll ARANG 
ARANG-ASCRA*IB11+100010 
MOVZR# O.O.SNC :SKP=OO DATA VERIFY 
JMP PD.04 :00 READ 

OP TBlS 

TBl 

0220 N3MRT 
01 14537 004672 
02 14540 1210520 
03 14541 000470 

JSR PD.3G 
SUtlZl I. I 
JMP PD.Ob 

SET UP FOR VERIFY 
DATA VERIFV FLAG 
DO DATA VERIFY 



10221 
01 

N3MRT 

02 
03 
04 
05 
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 

14542 100270 
14543 105000 
14544 030423 

14545 
1454& 
14547 
14550 
14551 
14552 
14553 
14554 
14555 
1455& 
14557 
145&0 
145&1 
145&2 
145&3 
145&4 
14565 
1456& 
145&7 
14570 
14571 
14572 
14573 
14574 
14515 
1457& 
14577 
14&00 
14&01 
14&02 
14&03 
14&04 
14&05 
14&0& 
14&07 
14&10 
14&11 

44 14&12 
45 14&13 
4& 14&14 
47 14&15 
48 14&1& 
49 14&22 
50 14&23 
51 14&24 
52 14&25 
53 14&2& 

100310 
101231 
000773 
103240 
034422 
031400 
142415 
0001&& 
031407 
142415 
0007&3 
03141& 
142415 
0007&0 
040414 
002401 
01435& 
000000 
000000 
000000 
000000 
000037 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000400 
000040 
000000 
014&1& 
000004 
014&23 
015172 
015217 
015244 
015271 

,SELECT A RANDOM CYL NOT IN USE AND WRITE IT 
PD.3L: LCALL ARANG ,RANDOM SEL CYL 

PD.SK 
pOSUR 
pODNM 
PO.CA 
P037: 
pDTdL 
pOOST 
pOCST 
pOORV 
POCYL 
pOSEC 
POOl'll 
1'001'12 
PODw! 
PDOw4 
PO.wK 
PD.CO 
PO.UC 
POSTA 
POIOX 
PD.,oIR 
pCHDE 
POEST 
PD. Td 
pDUTe 
pOTTL 

o 
o 
o 

37 

ARANG-ASCRA*IBII+IOOOIO 
MOV 0.1 
LOA 2.POSUR ,CYLINDER SELECTED 
LCALL AOIVI ,MUST NOT BE 
AOIVI-ASCRA*IBII+IOOOIO 
MOVIR~ O.O.SKP ,SKP=USE ALL ~ SIC=EVEN SNC=OOO 
JMP pO.3L ,DUAL. PROC. DELETE CYL. 
AOOOR 0.0 ,IBO SO #0 IS VALID 
LOA 3.pDTBL ,ALREADY IN USE 
LOA 2.0.3 ,AND CYL 0 
SUB ~ 2.0.SNR ,IS NOT EXERCISED 
JMp pO.3L 
LOA 2.7.3 
SUS# 2.0.SNR 
JMp pD.3L 
LOA 2.1&.3 
SUB# 2.0.SNR 
JMp pD.3L 
STA O.PDCYL 
JMp iIl.+1 
PD.3S 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
IB1 
1810 
o 
.+1 
.BLK 4 
.+1 
PoCTd 
pOCTB+21. 
pOCTB+42. 
POCTB+&3. 

,CYL SEL OK TO USE 

O=READ.I=WRITE 
SECT 
SlA TUS READ 

10222 
01 

N3MRT 

02 
03 
04 
05 

14627 
14630 
14&31 
14632 
14633 
141>34 
14&35 
14&3& 
14&37 
14&40 
141>41 
14&42 
14&43 
14&44 
14&45 
14&4& 
141>47 
14&50 
141>51 
14652 
14&53 
14&54 
14&55 
14&5& 
14&57 
I~&I>O 

146&1 
146&2 
141>63 
14&&4 
14&65 
14&66 

126001 
126400 
044755 
02474& 
020137 
123400 
10&700 
030730 
14&432 
145000 
044746 
131300 
1501>00 
151400 
151500 
050137 
102120 
042420 
020742 
034740 
010733 
000402 
000405 
030730 
151233 
175120 
1&3000 
040534 
024724 
00&405 
034154 
015126 

146&7 100210 

'1'0.0& IS VERIFY DATA ENTER 
'1'0.05 IS WRITE ENTER 
,CALCULATE DISK CONTROL WORDS 

"AND PLACE IN COMMAND QUEUE 
,NO.04 IS READ ENTER 
1'0.04: AOC 1.I.SKp 
1'0.05: SUB 1.1 
1'0.06: STA l.pO.CO 

LOA I.POSEC 
LOA 0.1'037 
AND 1.0 

,-I TO STRTT READ 
,0 TO STRT ~RITE 

II TO VERIFY 

SUBS 0.1 
LOA 2.pO.BK 
SUBU 2.I.SZC 
MOV 2.1 

,ACI=START SECTOR 
,(2l=# 256 1'10 BLK AVAIL 

STA l.pD.OC 
MOVS 1.2 
NEGR 2.2 
INC 2.2 
INCL 2.2 

,ACI=# SECTORS 
,SAVE # SECTORS 
,TO EXERCISE 

,BUFFER L - 4 WORDS 
,INTA EXPECTED FLG 

,HALT ON ERR BIT 
,BIT 7 
,SKI' =HEAD 

STA 2.PO.WK 
AOCIL 0.0 
STA O.GlPO.OX 
LOA O.pOHOE 
LOA 3.pO.WR 
lSI pO.CO 
JMP .+2 ,MUST BE WRITE OR VERIFY 
JMp .+5 
LOA 2.PO.CO 
MOVZR~ 2.2.SNC 
MOVIL 3.3 
ADO 3.0 
STA O.POCMO 
LOA l.pO.OC 
JSR GlpDICQ 
LOA 3.0CHLO 
OOAS 3.POOSK 

,2=VERIFY 
,SKP=WRITE=I 
,DATA VERIFY BIT 
,ADO IN WRITE/VERIFY 
,SAVE IN CMO .ORD 
,# S~CTORS 
,BUILD COMMAND QUEUE 

LCALL RETRN ,START DISK .EXIT 
RETRN-ASCRA*IBII+IOOOIO 

BIT 

0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 

14610 0140&3 PO.OX: 
14&71 015056 pOIca: 

1'0.00+2 
pOCMQ ,AODR OF CMO QUEUE BUILDER 



!0223 N3MRT !0224 N3MRT 
01 14&72 00002& PDDSK 01 
02 :DISK INTERRUPT SERVICE DISPATCHER 02 IWEAO OR WRITE OK NO STAT ERRS 
03 14&73 0&242& PO. IS: OIC O.POOSK 03 :COMPARE DATA IN BUFFER 
04 14&74 03277 4 LOA 2.ilPO.OX 04 IAGAI~~T WHAT'S SUPPOSED TO BE THERE 
05 14&75 151132 MOVIL# 2.2.SIC ,EXPECTED INTR'! 05 14714 014&05 PO.WK 
0& 14&7& 000405 JMP .+5 0& 14715 014&01 POD~1 
07 14&77 020773 LOA O.PO.IS-l 07 1471& 014717 POCO" : • +1 
08 14700 040144 STA O.UOEVI :SET UNEXPECTErI ,"'(R FLG 08 14717 03477& LOA 3.POCOM-l :PODWI AOOR 
Oq 14701 0&022& NIOC PDDSK Oq 14720 030&54 LOA 2.PDDST :START AORS 
10 14702 001400 JMP 0.3 10 14721 021400 LOA 0,0,3 :PDOWI 
11 14703 040705 STA O.PDSTA 11 14722 025000 LOA 1,0,2 :COMPARE 
12 14704 101132 MOVIL# O.O.SIC :CK FOR STATUS: IIR 12 14723 122414 SUB# 1.0.SIR ,FIRST 4 WORDS 
13 14705 000405 JMP PO.SE 13 14724 000474 JMP POERR :AGAINST EVERY 
14 1470& 020410 LOA O.POCOM 14 14725 021401 LOA 0.1.3 :PDow2 
15 14707 0&022& PO.EX: NIOC POOSK 15 1472& 025001 LOA 1,1,2 
1& 1471 0 0427&0 STA O.ilPO.OX :VERIFY DATA RI Il!fIN 1& 14727 122414 SuB# 1.0.SIR 
17 14711 001400 JMP 0.3 ,DISMISS INTA 17 14730 000470 JMP PDERR 
18 14712 020530 PO.SE: LOA O.POSTE 18 14731 021402 LOA 0.2,3 :POOW3 
lq 14713 000774 JMP PO.EX :STATUS ERR EX If lq 14732 025002 LOA 1,2,2 

20 14733 10&414 SUB# Od.SIR 
21 14734 0004&4 JMP POERR 
22 14735 021403 LOA 0.3.3 ,POOW4 
23 1473& 025003 LOA 1.3.2 
24 14737 10&414 SUS# 0.1. SIR 
25 14740 0004&0 JMP POERR 
2& 14741 03&753 LOA 3.ilPOCOM-2 :PO.WK .#WOROS - 4 
27 14742 021000 LOA 0.0.2 
28 14743 025004 LOA 1,4,2 
2q 14744 122414 SUB# 1.0.SZR 
30 14745 000453 JMP POERR 
31 1474& 055000 STA 3.0.2 :CLR BUFFER NXT RD 
32 14747 151400 INC 2.2 :BUMP AORS 
33 14750 175404 INC 3.3.SIR :SKP OONEALL 
34 14751 000771 JMP .-7 
35 LCALL ARANG ,BITS I AND 15=1 
3& 14752 100270 ARANG-ASCRA*IBl1+100010 
37 14753 101232 MOVIR# O.O.SIC :RELEASE THIS 
38 14754 103123 ADDIL O.O.SNC lOP TABLE 
H 14755 000403 JMP .+3 :EITHER = 0 KEEP IT 
40 1475& 102400 PO.XO' SUB 0.0 
41 14757 04243& STA O.ilPOIIX 
42 LCALL ARANG 
43 147&0 100270 ARANG-ASCRA*IBll+100010 
44 147&1 101102 MOVL O.O.SIC INEXT 2 BITS =17 
45 147&2 101103 MOVL O.O.SNC lIS RELEASE THIS BUFFER 
4& 147&3 002434 JMP ii1PO.SX :SELECT NEw STRT BUFFER 
47 147&4 032420 Po.o: LOA 2.ilPDHIK :=HIGHK=# lK'S 
48 147&5 02413& LOA 1. MPSWT 
4q 147&& 125005 MOV 1.1.SNR :SKP=MAPPED 
50 147&7 00041& JMP PD.XI :RELEASE IF UNMAPPED 
51 14770 024413 LOA I.PO.37 
52 14771 14&032 AOCU 2d.SIC :SKP=.32K 
53 14772 000413 JMP PD.XI 
54 PO.X4: LCALL RDMAP :REL DCH 
55 14773 100&10 ROMAP-ASCRA*IBll+IOOOIO 
5& 14774 101001 MOV O.O.SKP 
57 14775 00077& JMP PD.X4 
58 PO.X5: LCALL RSCRA 
5q 1477& 100050 RSCRA-ASCRA*IBII+100010 
&0 14777 101001 MOV O.O.SKP 



0225 N3MRT 1022& N3MRT 
01 15000 00077& JMP PO.X5 01 PO.XI : LCALL ROMAP :REL OCH MAP 
02 15001 002401 JMP @.+I 02 15005 1001>10 ROMAP-ASCRA*IBII+IOOOIO 
03 15002 014257 PO.02+3 03 1500& 101001 MOV O.O.SKP 
04 15003 000037 PO.37: 37 04 15007 00077&. JMP PO.XI 
05 15004 001502 POHIK: HIGHK 05 PO.X2: LCALL RSCRA 

0& 15010 100050 RSCRA-ASCRA*IBII+IOO010 
07 15011 102401 SUB O.O.SKP 
08 15012 000771> JMP PO.X2 
09 15013 042&55 STA O.@PO.OX 
10 LCALL RETRN 
11 15014 100210 RETRN-ASCRA*IBII+IOOOIO 
12 15015 114&11 PO II X: @POIOX 
13 15011> 000000 POCMOI 0 
14 15017 014302 PO.5X: PO.2C 
IS IERROR IN DATA COMPARE 
1& 15020 054430 POERR: STA 3.PO.SA 
17 LCALL ERROl 
18 15021 100350 ERROI-ASCRA*IBII+IOOOIO 
19 15022 000401 JMP .+1 
20 15023 020474 LOA O.POTXl 
21 LCALL ERRTX 
22 15024 100170 ERRTX-ASCRA*IBll+l000l0 
23 15025 020423 LOA O.PO.SA 
24 15021> 021>425 LOA 1.@POOSX 
25 15027 032421> LOA 2.@POXCA 
21> LCALL ERROC 
27 15030 100370 ERROC-ASCRA*IBII+IOO010 
28 15031 000401 JMP .+1 
29 15032 020500 LOA O.POTX2 
30 LCALL ERRTX 
31 15033 100170 ERRTX-ASCRA*IBll+l000l0 
32 15034 022420 LOA O.@POSTX 
33 15035 021>414 LOA 1.@PO.CX 
34 1503& 032414 LOA 2.@PO.Ox 
35 LCALL ERROC 
31> 15037 100370 ERROC-ASCRA*IBII+IOOOIO 
37 15040 000711> JMP PO.XO :RELEASE IMMEO SWI5=1 
38 15041 000723 JMP PO.X3 



10227 
01 

N3MR T 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
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 

15042 
15043 
15044 
15045 
1504& 
15047 
15050 
15051 
15052 
15053 
15054 
15055 

1505& 
15057 
150&0 
150&1 
150&2 
150&3 
150&4 
150&5 
150&& 
150&7 
15070 
15071 
15072 
15073 
15074 
15075 
1507& 
15077 
15100 
15101 
15102 
15103 
15104 
15105 
1510& 
15107 
1511 0 

44 15111 
45 15112 
4& 15113 
47 15114 
48 15115 
49 1511 & 
50 
51 
52 
53 
54 
"5 
5& 
57 

15117 
15120 
15132 
15133 
15145 
15161 

015043 
032411 
145000 
141000 
03&40& 
000751 
000000 
01457& 
014&0& 
014574 
014&10 
014571 

054432 
044432 
034152 
054432 
0227&7 
024733 
032430 
034424 
175224 
000403 
034422 
1&7000 
034421 
041400 
045401 
051402 
030420 
157000 
054413 
031775 
101400 
034412 
173020 
014404 
000757 
002401 
000000 
000000 
000100 
000000 
014575 
000400 
000005 

015120 
005215 
015133 
005215 
005215 
051504 

INON REC DISK STATUS ERROR 
PDSTE: .+1 

LOA 
MOV 
MDV 
LOA 

PO.SA: 
PD.CX: 
PD.OX: 
POOSX: 
PDsn: 
PDXCA: 

JMP 
o 
PDDRV 
PO.CO 
PDDST 
POSTA 
PD.CA 

2.OlPOSTX 
2.1 
2.0 
3.iilPDSTX 
POERR 

ITHIS SUBROUTINE BUILDS THE COMMAND QUEUE USED 
I IN wRITE/VERIFV AND READ OPERATIONS. 
PDCMQ: STA 3.POCQR 

STA 1. PDNNS 
LOA 3.SCRLO 
SlA 3.PDSVS 
LOA O.OlPD.CX 
LOA I.POCMO 
LOA 2.OlPO.XT 
LOA 3.PDNNS 
MOVZR 3.3.SZR 
JMP .+3 

ISAVE * SECTORS 
ISCRLO=STARTI~G ADDRESS OF QUE 

PDCQL: 

POCQR 
PD'~'~S 
PO.HL 
PDSVS 
PO.XT 
P0400 
PO.K5 

LOA 3.PD.HL 
ADD 3.1 
lOA 3.PDSVS 
STA 0.0.3 
STA 10103 
SlA 2.2.3 
lOA 2.PD.K5 
ADD 2.3 
SlA 3.PDSVS 
LOA 2.-3.3 
INC 0.0 
LOA 3.P0400 
ADDZ 3.2 
DSZ PDNNS 
JMP POCQl 
J'4P iIlPOCQR 
o 
o 
lB9 
o 

POCST 
400 

5 

POTX1: .+1 

I=PDDRV=DRIVE+T~K+SECT 

IREAD/VERIFY/~RITE+EXT ADDR 
I=PDCST=OATA ADDR START 
ILAST BlK? 
ISKP=lST CMO BlK 

IHALT BIT 
IADO IN HALT BIT 

IDRV+TRK+SEC 
ICMD+MAP MOOE+EXT AODR 
: OA TA AD DR 
1=5 
IINCR QUEUE ADDR BY 5 
ISAVE IT 
IGET AC2 
INEXT SECTOR 
'=400 
IAOD 400 TO DATA AODR. 
I SKP=DO~E A,Ll 
100 NEXT CMD BLOCK 
IRETURN 

.TXTE «15~<12~PD.SA<II~PDDST<II>PD.CA( 

PDTX2: .+1 
.TXTE «15~<12>PDSTA<II~POADR<II'PO.CO( 

aITs 

PDTX3: .TXTE 1<15.<12'DEV. 2& 6063/6" DISK<15'<12~ 
OSK *<II •• TRACK<II •• SECI 

58 
59 

14-3/7 WORD OPERATION TABLES 
15172 000124 POCTS: .BLK 84. 

!0228 N3MRT 
01 
02 
03 
04 
05 
0& 
07 001b4 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 

1531& 
15317 
15320 
15321 
15322 
15323 
15324 
15325 
1532& 
15327 
15330 

22 15331 
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 

15337 
15340 
15341 
15342 
15343 
15344 
15345 
1534& 
15347 
15350 
15351 
15352 
15353 
15354 
15355 
1535& 
15357 

153&0 
15361 
153&2 
153&3 

015316 
0001&4 
015321 
000165 
01531b 
000000 
000000 
000000 
015337 
015364 
000000 
000000 
177777 
17&000 
0154&0 
0154&0 
015331 
141504 
120125 
0300&5 
152240 
051705 
000324 

020421 
101004 
000404 
102000 
0407&0 
001400 
03041& 
025000 
125005 
000405 
107000 
045005 
15taOO 
000772 
024404 
030404 
002101 

000000 
007777 
015537 
0154&& 

IDCUTS - DEFINE PARAMETERS TO LINKR 
IDCU 50 TEST TO AE RUN BY OCU 50 
:(ARITHMETIC TEST THROUGH DATA CHANNELl 

LMEML=. 

LPGO=. 

NEXTT OC.OO 

.LOC LPGO 
DC.OO 

.LOC LMEML 
o ITEST PASS CTR 
o ITEST ERROR CTR 
o IINTERRUPT TIMEOUT SWITCH 

Oc.oo: DC.01 
DC.02 
o 
o 
-I 
17&000 
DC.05 
OC.05 
• TUE 

DCU ~o TEST( 

ISET NO SCRATCH ASSIGNED SwITCH 
DC.OI: LOA O.DCUDV IGET DEVICE. 

MOV O.O.SZR ISKP NO DEVICE * INSERTED 
JMP .+4 IENTER INTERRUPT SERVICE 
ADC 0.0 
STA 0.OC.OO+2 
JMP 0.3 
LOA 2.DCUDV+3 
LOA 1.0.2 
MOV 101. SNR 
JMP .+5 
ADD 0.1 

.UPDATE THE I/O OUT'S ETC. 
ITO REFLECT THE CURRENT DCU 
IDEVICE CODE 

STA I.OCDOA-OCDOT.2 ISTA'S UPDATED 10 
INC 2.2 ISTEP TO NEXT INSTR. 
JMP .-& 10'S = END OF TABLE 
LOA l.aCUDV+1 
LOA 2.DCUDV+2 
JMP OlEINTS .ENTER acu IN INTR. VECTORS 

OCUOV I 0 
7777 
aCUIS 
OCDOT 

IENTER OCU DEVICE * HERE TO RUN 
IINTERRUPT MASK 
IADRS OF INTERRUPT SERVICE 
IADDRESS OF I/O CMD'S 



!022q N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
Oq 

153&4 
15365 
153&& 
153&7 
15370 
15371 

030737 
151004 
001000 
020152 
101004 
000453 

10 15372 100010 
II 15373 0004&5 
12 
13 
14 
IS 
1& 
17 
18 
Iq 
20 

15374 
15375 
15376 
15377 
15400 
15401 
15402 

100550 
000463 
020154 
101005 
000460 
102000 
040532 

21 15403 100030 
22 15404 00040& 
23 
24 15405 100570 
25 1540& 000402 
26 
27 15407 000403 
28 
2q 
30 
31 
32 
33 
3Q 

35 
36 
37 
38 
3q 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4q 
50 

15410 
15411 
15412 
15413 

15414 
15415 
15416 
15417 
15420 
15421 
15422 
15423 
15424 
15425 
15426 
15427 
15430 
15431 
154P 
15433 
15434 

100050 
063077 
030524 
150400 

100270 
024153 
103000 
101220 
122032 
000411 
034513 
110&400 
122032 
1&2400 
024152 
125400 
122432 
000404 
151404 
0007&1 
121000 

,EXECUTE ENTRY POINT GET SCRATCH IF NONE AVAIL 

DC.02, LDA 2.DC.00+2 
MOV 2.2.SZR ,SKP IF NO INTR. TO PROCESS 
JMP 0.2 
LOA O.SCRLO 
MOV O.O.SZR ,SKP IF NO SCRATCH ASSIGNED 
JMP DC.RL 
LCALL ASCRA ,GET IK SCRATCH 
ASCRA-ASCRA*IBII+IOOOIO 
JMP DC.05 ,EXIT NONE AVAILABLE 
LCALL ADMAP ,GET DCH MAP ASSIGNED 
AOMAP-ASCRA*IRII+IOOOIO 
JMP DC.05 ,NO OCH AVAILABLE 
LOA O.DCHLO ,DCU CANNOT USE 0 TO 1777 
MOV O.O.SNR ,SKP OK OCH 
JMP OC.05 ,TRY AGAIN NEXT TIME 
AOC 0.0 
STA O.OC.ES ,SET NO ERR SWTCH 
LCALL ESCRA ,TRY TO GET IK MORE 
ESCRA-ASCRA*IBII+IOOOIO 
JMP OC.2L-2 ,BUT USE IK IF NO MORE AVAIL 
LCALL EOMAP ,EXPAND THE OCH MAP IK 
EDMAP-ASCRA*IRII+IOOOIO 
JMP .+2 ,CAN'T EXPAND DATA CHANNEL RELEASE IK 

JMP OC.2L-2 
LCALL RSCRA ,GET RIO OF IK SCRATCH 
QSCRA-ASCRA*IRII+IOOOIO 
HALT ,CAN'T HAPPEN NO SCR. TO RELEASE! 
LOA 2.0C.37 
NEG 2.2 ,TRY RANDOM BETWEEN LIM 37 TRYS 

OC.2L: LCALL ARANG 
ARANG-ASCRA*IRll+l00010 
LOA I.SCRHI 
ADD 0.0 
MOVZR 0.0 ,CLR BIT 
ADCU 1.0.SlC 
JMP OC.2A ,GRTR THAN HILIM 
LOA 3.DC.PL 
SUB 3.1 ,ENOUGH ROOM 
AOCZ. 1.0.SlC ,TO RELOCATE UP 
SUB 3.0 ,NO LOWER NUMBER 
LOA I.SCRLO 
INC 1.1 
sueu 1.0.SlC 
JMP OC.2~ 

OC.2A: INC 2.2.SlR 
JMP DC.2L 
MDV 1.0 

!0230 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
Iq 
20 
21 
22 
23 
24 

15435 
1543& 
15437 
15440 
15441 
15442 
15443 
15444 
15445 
1544& 
15447 
15450 
15451 
15452 
15453 
15454 
15455 
15456 
15457 

111000 
020477 
024153 
10&400 
132032 
131000 
05051& 
024471 
124000 
030513 
034514 
021400 
041000 
151400 
175400 
125404 
000773 
05050& 
000420 

25 154&0 100&10 
2& 154&1 000401 
27 
28 
29 
30 
31 

154&2 100050 
154&3 000402 
154&4 000774 

32 15465 100210 
33 
34 
35 
3& 
37 
38 
]q 

40 
41 
42 
43 
44 

154&& 
15467 
15470 
15471 
15472 
15473 
15474 
15475 

45 15476 

061000 
0&&000 
060200 
0&1400 
000000 
000000 
000000 
000000 
000000 

,MOVE TESTS TO 3E~ECTEO AREA 

OC.2B: MOV 0.2 ,ADJUST SCRHI 
LOA O.OC.PL 'SO THAT TEsi8 
LOA I.SCRHI ,WILL FIT 
SUB 0.1 ,INTO SCRATCH 
AOCZ. 1.2.SZC 
MOV 1.2 
STA 2.0C.LC ,START AORS IN SCRATCH 

OC.RL: LOA I.DC.PL 
COM 1.1 ,-. WORDS TO MOVE 
LOA 2.0C.LC ,TO 
LOA 3.0C.BG ,FROM 

OC.L2: LOA 0.0.3 ,MOVE LOOP 
STA 0.0.2 
INC 2.2 
INC 3.3 
INC I.I.SZR 
JMP DC.L2 
STA 2.DC.EN 
JMP DC.03 

DC.05: LCALL RDMAP 
ROMAP-ASCRA*IBll+100010 
Jt.1P .+1 
LCALL RSCRA 
RSCRA-ASCRA*IBII+IOOOIO 
JMP • +2 
JMP OC.05 
LCALL RETRN 
RETRN-ASCRAtIBII+100010 

,THE FOLLOWING LIST OF 110 INSTR.·S ARE 
,UPDATED TO THE CURRENT OCU DEVICE CODE 
,AND THEN UTILIZED BY THE TEST 
DCDOT: DDA 0.0 

DCDOA 
DCOO!! 
DCNIC 
DCOIe 

DOB 1.0 
NIOC 0 
DIB 0.0 
o 
o 
o 
o 
o 

,END OF TABLE 



10231 
01 

N3MRT 

02 
03 
04 
OS 
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 

15477 
15500 
15501 
15502 
15503 

15504 
15505 
1550& 
15507 
15510 
15511 
15512 
15513 
15514 
15515 
1551& 
15517 
15520 
15521 
15522 

15523 
15524 
15525 
1552& 
15527 
15530 
15531 
15532 

15533 
15534 
15535 
1553& 

020774 
040422 
040455 
020772 
04041& 

100.270 
030454 
041053 
024152 
132400 
024154 
147000 
044453 
102000 
04241& 
101120 
040441 
100400 
0&3017 
0&3017 

100210 
015525 
102400 
042405 
020405 
101004 
000727 
000712 

015323 
000000 
001311 
000037 

.ARITHMETIC TEST HAS BEEN MOVED TO SCRATCH 

.SET UP AND INITIATE THE DCU TO START 

.EXECUTING CODE VIA THE DATA CHANNEL 
DC.03: LOA O.DCDOA 

STA O.DC.DA 
STA O.DC.lA 
lOA O.DCOOB 

,DOA O.OCU FOR EXECUTE 
,AND IN INTR. HNnLER 

STA O.OC.OB ,OOB I.DCU OUTPUTS ADRS. 
LCALL ARANG ,PRIME ARITH RANGEN 
ARANG-ASCRA*IBII+IOOOIO 
LOA 2.DC.lC 
STA 0.DCRNN-DCMSI.2 
lOA I.SCRLO 

,NEW RNnOM TO SCRATCH 

SUB 1.2 
LOA I.OCHLO 
ADD 2.1 
STA I.OC.LA 
ADC 0.0 

,DATA CHAN. SAMf PHYSICAL 
,BUT OIFF LOGICAL 
,LOGIICAL STA~T O~ TEST 

STA O.iilOC.IF 
MOVZL 0.0 

,WAITING INTERRUpr 

STA O.OC.PK ,CONTINUE TEST A "ECOND 
NEG 0.0 ,++1 TELLS OCU fO START 

OC.OB: HALT ,DOB I.OCU FOR ADRS. 
DC.OA: HALT ,OOA O.DCU STARTA IT 

LCALL RETRN ,GO BACK TO LINK~ 
RETRN-ASCRA*IBII+IOOOIO 

OC.04: .+1 ,PASS COMPLETE NO E~RORS 

DC.IF: 
DC.ESI 
DC. PLI 
DC.n: 

SUB 0.0 
STA O.iilOC.IF 
LOA O.DC.ES 
MOV O.O.SZR 
JMP DC.05 
JMP OC.RL 

DC.00+2 
o 
DCENO-OCMSI 
n 

CLEAR INTR. so. 
PREVIOUS ERR SW. 
SKP IF PREVo ERR. 
RELEASE SCRATCH 
MOV TEST TRY AGN. 

TIME 

10232 
01 

N3MRT 

02 
03 
04 
OS 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 

15537 
15540 
15541 
15542 
15543 
15544 
15545 
1554& 
15547 
15550 
15551 
15552 
15553 
15554 
15555 
1555& 
15557 
155&0 
155&1 
155&2 
155&3 
155&4 
155&5 
155&& 
155&7 

020737 
040403 
020734 
040402 
0&3077 
0&3077 
024423 
101224 
000403 
04&7b3 
001400 
024752 
010405 
102521 
000773 
0&3077 
001400 
000000 
000000 
000000 
015701 
000000 
000000 
000000 
000000 

.DCU INTERRUPT HANDLER 
,MAKE SURE STOPPED PC IS NOT AT AORS 0 

-,ISSUE A CONTINUE IF THIS IS NOT 2ND HALT 
DCUIS: LOA O.OCOIB 

DC.DI' 

DC.PK 
OC.lC 
DCS03 
DC.SG 
DC.EN 
DC.La 
aC.lA 
DC.LP 

STA O.OC.DI 
LOA O.DCNIC 
STA 0,.+2 
HALT 
HALT 
LOA I.DCERT 
MOVZR O.O.SZR 
JMP • +3 
STA l.iilDC.IF 
JMP 0.3 
LOA I.DC.04 
ISZ DC.PK 
SUBZL O.O.SKP 
-lMP .-5 
HALT 
JMP 0.3 
o 
o 
o 
DCMSI 
o 
o 
o 
o 

,DIB O.DCU GET'S P.C. FROM DCU 
,NIOC OCU .CLRS I~TR. 

,SKP=ERR HALT 
,NO ERR. CHK. FOR CONTINUE 
,ENTER TO PROCESS INTA 

,NO ERR RETURN 
,SKP=2NO PASS 

,EXIT OCU ~ONE 2 PASSES 
,OOA O.OCU ,CONTINUE 
,DISMISS INTA 



10233 N3MRT 10234 N3MRT 
01 01 15&41 015&42 OCTXI: .+1 
02 .ERROR IN TEST DURING EXECUTION 02 15&42 005215 • THE 1<15.<12.RANDOM ACO.I.21 
03 03 15&53 015&54 DCTX2: • +1 
04 15570 015571 DCERT: .+1 ,ENTER LINK 04 15&54 005215" • UTE !<15·<12·DCLOR<II.DCLPK<II·OCLERI 
05 15571 030770 LOA 2.DC.LC ,AORS RELOCATED IN SCRATCH 05 15&&6 015&67 OCTO: .+1 
06 15572 021047 LOA 0.DCACO-OCMSI.2 06 15&&7 005215 • TXTE !<15·<12>DC.LA<II.DC.LC<II·ERRDR! 
07 15573 025050 LOA I.DCACI-OCMSI.2 07 
08 15574 035052 LOA 3.0CAC3-DCMSI.2 08 
Oq 15575 031051 LOA 2.0CAC2-DCMSI.2 Oq ,DEFINE CALL LINKS FOR THE TEST TO RUN IN OCU MODE 
10 LCALl ERROl 10 00&100 OCSET=JSR CilIOO 
II 1557& 100350 ER~OI-ASCRA*IRII+IOOOIO II 00&101 OCRAN=JSR CilIOI 
12 15577 000401 JMP .+1 12 006102 OCERR=JSR Cill02 
13 15600 020"441 lOA O.oCTXI 13 006103 oClOo=JSR Cill03 
14 lCAll ERRTX 14 006104 OCAll=JSR Cill04 
15 15601 100170 ERRTX-ASCRA*IRII+IOOOIO 15 006105 oCRET=JSR Cill05 
1& 15&02 030757 lOA 2.oC.lC 16 
17 15&03 021053 LOA 0.OCRNN-oCMSI.2 17 .SET UP THE CAll lINKS IN PAGE o OF THE OCU 
18 15&04 025054 lOA l.oCRNI-DCMSI.2 18 .AFTER THE TEST HAS STARTED 
Iq 15&05 031055 lOA 2.DCRN2-0CMSI.2 Iq 15701 004411 DCMSI' JSR .+1\ 
20 lCAlL ERROC 20 15702 000021 oSETC-. 
21 15&0& 100370 ERROC-ASCRA*IBII+IOOOIO 21 15703 00005& oRANC-. 
22 15&07 000401 JMP • +1 22 15704 000027 oERRC-. 
23 15&10 020443 LOA 0.DCTX2 23 15705 000023 OLOOC-. 
24 LCAll ERIHX 24 15706 0000&7 DAllC-. 
25 15&11 100170 ERRTX-ASCRA*IBII+IOOOIO 25 15707 00003& DRETC-. 
2& 15&12 030747 lOA 2.DC.lC 2& 15710 000000 0 .END OF TABLE 
27 15&13 02105& LOA 0.DClOR-DCMSI.2 27 15711 000100 100 .TO lOAD PAGE o LINKS 
28 15&\4 025057 LOA I.DClPK-DCMSI.2 28 15712 030777 LOA 2 •• -1 
2q 15&15 031052 LOA 2.DCAC3-DCMSI.2 2q 15713 021400 lOA 0,0,3 
30 LCAll ERROC 30 15714 101005 MOV O.O.SNR 
31 15&1& 100370 ERROC-ASCRA*IBll+IOOOIO 31 15715 0004&7 JMP DCGOI 'All lINKS SETUP START TEST 
32 15&17 000401 JMP .+1 32 1571& 1&3000 ADD 3.0 
33 15&20 02044& LOA O. OCTO 33 15717 041000 STA 0,0,2 
34 LCAll ERRTX 34 15720 151400 INC 2.2 
35 15&21 100170 ERRTX-ASCRA*IBII+IOOOIO 35 15721 175400 INC 3.3 
3& 15&22 030737 LOA 2.DC.lC 3& 15722 000771 JMP .-7 
37 15&23 034743 LOA 3.DC.LA 
38 15&24 02105& LOA 0.DClOR-oCMSI.2 
39 15&25 025052 LOA I.DCAC3-0CMSI.2 
40 15&2& 1&2400 SUB 3.0 
41 15&27 1&&400 SUR 3.1 
42 15&30 030733 LOA 2.DC.BG 
43 15&31 143000 ADD 2.0 
44 15&32 147000 ADD 2.1 
45 15&33 131000 MOV 1.2 
4& 15&34 105000 MOV 0.1 
47 15&35 1&1000 "OV 3.0 
48 LCAll ERROC 
4q 15&3& 100370 ERROC-ASCRA*IBII+IOOOIO 
50 15&37 000&&& JMP DC.04+1 
51 15&40 000&&5 JMP DC.Ohl 



!0235 N3MRT 
01 
02 
03 ,SETUP SUBROUTINE FOR THE OCU 
04 15723 054434 DSETC: STA 3.0CLOR 
05 15724 034403 LOA 3,. +3 
0& 15725 054433 STA 3.0CLPK 
07 1572& 002431 JMP @OCLOR 
08 15727 177774 -4 
09 
10 'LOOP SUBROUTINE FOR THE DCU TEST 
II 15730 010430 DLOOC: ISZ DCLPK 
12 15731 00242& JMP iilDCLOR 
13 15732 001400 JMP 0.3 
14 ,ERROR SUBROUTINE FOR THE DCU TEST 
15 15733 040415 DERRC: STA O.DCACO 
1& 15734 04441'5 STA I.DCACI 
17 15735 050415 STA 2.0CAC2 
18 1573& 102000 AOC 0.0 
19 15737 117000 ADD 0.3 
20 15740 054413 STA 3.0CAC3 
21 15741 020405 LOA O.ORETC.I 
22 15742 040000 STA 0.0 
23 15743 0&017& NIOS 7& 
24 1574. 000000 JMP 0 
25 ,END OF TEST HALT ~ILL LEAVE DCACX'S SET TO 0 
2& ,ERROR IN DCU AR ITH TEST IS INDICATED RY NONZERO DCAC3 
27 15745 0&017& DRETC: NIOS 70 :INTERRUPT HOST 
28 1574& 0&3077 HALT 'AND STOP DCU 
29 15747 000732 JMP OCMSI :CONTINUE WAS Sf EN 
30 15750 000000 OCACO: 0 
31 15751 000000 OCACI: 0 
32 15752 000000 OCAC2: 0 
33 15753 000000 OCAC3: 0 
34 15754 000000 OCRNN: 0 
35 15755 000000 OCRNI: 0 
3& 1575& 000000 DCRN2: 0 
37 15757 000000 OCLOR: 0 
38 15760 000000 OCLPK: 0 
39 :SHORT RANDO"! ~ GENERATOR FOR DCU ARlTH 
40 157&1 020773 ORANC: LOA O.OCRNN ,FILL ACO. I AND wITH RANDOM 
41 15702 024773 LOA I.OCRNI 
42 15703 030773 LOA 2.0CRN2 
43 15704 125045 MOVO 1.1. SNR 
44 15165 024772 LOA I.OCLOR 
45 157&& 133100 ADOL 1.2 
4& 157&7 1431&0 ADDCL 2.0 
47 15770 125200 MOVR 1.1 
48 15771 040703 SrA O.DCRNN 
49 15772 044703 SrA I.DCRNI 
50 15773 050703 STA 2.DCRN2 
51 15774 001400 JMP 0.3 

!023& N~MRT 
01 
02 
03 
04 
05 15775 040753 
0& 15770 021400 
07 15777 1&3000 
08 1&000 040751 
09 1&001 175400 
10 1&002 02074~ 
II 1&003 00274& 
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 

:DCU CALL SUBROUTINE USED TO LINK 
,TO SPECIAL SUBROUTINS THAT CAN' BE REACHED BY DIRECT JSR'S 
,.ITHIN THE OCU ARITHMETIC TEST 
OALLC: STA O.OCACO 

LDA 0,0,3 
ADO 3.0 
STA O.DCACI 
INC 3.3 
LOA O.DCACO 
JMP iilDCACI 

:THE FOLLOWING MACRO'S DEFINE THE CALL PARAMETERS 
,UTILIZED BY THE INDIVIDUAL TESTS 

x 

.MACRD DXRA 
DXR.O-. 

.MACRO DXR2 
DXR.2-. 

.MACRO DXRI 
DXR.I-. 

.MACRO DCMPU 
D.MPU-. 

.MACRO DCMPA 
D.MPA-. 

.MACRO DCSQR 
D.SQR-. 

.MACRO DCSQ 
D.SQ.-. 

.MACRO DCDIV 
O.OVU-. 



10237 N3MRT 10236 N3MRT 
01 1&004 020407 DCG01: LOA O.DCEJM 01 
02 1&005 040000 STl 0.0 ,PLACE HALT IN LOC 0 02 ,ROTI : 
03 1&00& 00&100 DCSET ,MISC TEST OF NEG/COM 03 1&035 00&100 DCSET ,TEST ROTATE LEFT 
04 1&007 0010101 DCRAN 04 1&03& 00b101 DCRAN 
OS 110010 104700 NEGS 0.1 as 110037 105000 MOV 0.1 
Ob 1&011 130342 COMOS 1.2.SlC 010 110040 101100 MOVL 0.0 
07 1 &0 12 142014 ADC# 2.0.SlR 07 1b041 111100 MOVL 0.2 
06 1&013 00b102 DCEJM: DCERR 06 110042 151100 MOVL 2.2 
09 IbOl4 00&103 DCLOO 09 1&043 151100 MOVL 2.2 
10 10 110044 155100 MOVL 2.3 
11 ,MS2' 11 1&045 175100 MOVL 3.3 
12 IbOl5 00b100 DCSET ,MISC TEST OF INC SWAPPEO. 12 1&04b 175100 MOVL 3.3 
13 IbOlb 00&"101 DCRAN 13 1b047 1b1100 MOVL 3.0 
14 1&017 111700 INCS 0.2 14 1b050 101100 MOVL 0.0 
IS Ib020 145323 MOVlS 2,1,SNC 15 1b051 101100 MOVL 0.0 
1b 1&021 IOb314 ADCS. Od.SZR Ib Ib052 101100 MOVL 0.0 
17 1&022 00bl02 DCERR 17 IbO'53 101100 MOVL 0.0 
18 Ib023 00bl03 OCLOO 16 1&054 101100 MOVL 0.0 
19 19 Ib055 101100 MOVL 0.0 
20 ,MS3: 20 1&05b 101100 MOVL 0.0 
21 1&024 OOblOO OCSET ,MISC NEG TEST 21 Ib057 101100 MOVL 0.0 
22 1&025 102400 SUB 0.0 22 IbObO 101100 MOVL 0.0 
23 Ib02b 100b44 NEGOR O.O.SZR 23 1bO&1 IOb414 SUB. 0.1. SZR 
24 1&027 00bl02 DCERR 24 IbOb;> 00b102 DCERR 
25 Ib030 100bb4 NEGCR O.O.SlR 25 IbOb3 00bl03 DCLOO 
2b 110031 00&102 DCERR 2b 
27 110032 100b&4 NEGCR O.O.SlR 27 ,ROT2: 
26 1&033 00bl02 DCERR 28 IbO&4 00&100 OCSET ,TEST ROTATE RIGHT 
29 1&034 0010103 DCLOO 29 IbO&S 00&101 DC RAN 
30 30 IbOb& 131000 MOV 1.2 

31 IbOb7 121200 MOVR 1.0 
32 1&070 101200 MOVR 0.0 
33 Ib071 101200 MOVR 0.0 
34 Ib072 101200 MOVR 0.0 
35 Ib073 101~00 MOVR 0.0 
3b Ib074 101200 MOVR 0.0 
37 Ib075 101200 "OVR 0.0 
36 Ib07b 101200 MOVR 0.0 
]q Ib077 101200 MOVR 0.0 
40 1&100 101200 MOVR 0.0 
41 Ib101 105200 MOVR 0.1 
42 Ibl02 125200 MOVR 1.1 
43 Ib103 135200 MOVR 1.3 
44 1bl04 175200 MOVR 3.3 
45 Ibl05 175200 "lOVR 3.3 
4b 1&IOb 1&1200 MOVR 3.0 
47 1&107 101200 MOVR 0.0 
46 Ibl1 0 112414 SUBa 0.2.SlR 
49 1&111 00b102 OCERR 
50 Ib1l2 00bl03 OCLOO 



! 0239 N3MRT 10240 N3MRT 
01 01 :TEST PROCESSOR VIA EXCLUSIVE OR ROUTINES. 
02 :ANOO: 02 
03 161 I 3 006100 DCSET ANY NUMBER ANDED WITH 03 on: 
04 16114 006101 OCRAN ITSELF SHOULD NOT 04 161b3 006100 DCSET : C (AC I ) IS SAVED IN C(AC2). 
05 16115 131000 MDV 1.2 BE CHANGED. 05 16164 006101 DCRAN :ACO IS EXCLUSIVE ORED 
06 161 16 127700 ANDS 1.1 06 16H5 131000 MOV 1.2 :WITH ACI TWICE. THE SECOND 
07 16117 127700 ANDS 1.1 07 1616b 006104 DC All :EXClUSIVE OR SHOULD 
08 16120 127700 ANDS 1.1 08 DXRA :RESTORE ACI TO ITS 
09 16121 127700 ANDS 1.1 09 161b7 000063 D,)(R.O-. 
10 Ibl22 127700 ANDS 1.1 10 16170 00bl04 DC All :ORIGIONAl CONTENTS. 
II 16123 135300 MOVS 1.3 II DXRA 
12 16124 177700 ANDS 3.3 12 16171 000061 DXR.O-. 
13 16125 177700 ANDS 3.3 13 16172 132414 SUB~ 1.2.SZR 
14 16126 161300 MoVS 3.0 14 16173 006102 DCERR 
15 16127 103700 ANDS 0.0 15 16174 006103 OClDD 
16 16130 112414 SUB~ Q,2,5ZR 16 
17 16131 006102 DCERR 17 : X 2: 
18 16132 006103 DClOo 18 16175 006100 OCSET .THE FIRST EXCLUSIVE OR 
19 19 16176 006101 OCRAN :ROUTINE EXCHANGES THE 
20 : AND I: 20 16177 006104 OCAll :CONTENTS 
21 16133 006100 DCSET :A NUMBER ANDED WITH ITS 21 DXR2 :oF ACO AND AC I. IT ALSO 
22 16134 006101 DCRAN :COMPLIMENT SHOIII.D 22 16200 000070 DXR.2-. 
23 16135 104042 COMO O.l.SZC 23 16201 006104 DC All :FORMS THE EXCLUSIVE OR 
24 16136 123704 ANOS 1.0. SZR :PRODUCE ZERO RESULT. 24 OXRI :IN AC2. THE SECOND EXCLUSIVE 
25 16137 006102 DC ERR 25 16202 00005& DXR.I-. 
26 16140 006103 DClOO 26 16203 112414 SUB~ Q,2,5ZR :oR FORMS THE RESULT 
27 27 16204 006102 DCERR :oF ACO-ACI IN ACO. 
28 :AND3: 28 16205 006103 DClOD 
29 1614 I 006100 DCSET :PERFoRM A AND l"STRUCTIDN 29 
30 16142 006101 OCRAN :WITH THE RESULT TN AC2. 30 :U: 
31 16143 176620 SUBZR 3.3 :SIMUlATE THE ANfl VIA 31 16206 006100 OCSET :SAVE C(ACI) NEGATED IN 
32 16144 131000 MOV 1.2 .lOOKING FOR ADDER CARRY. 32 16207 006101 DCRAN :C (AC2). EXCLUSIVE OR CrACO) TO 
33 16145 113400 AND 0.2 33 16210 130400 NEG 1.2 :C (AC I). EXCLUSIVE OR THE 
34 16146 101113 AND.L: MoVl* a,C,SNe 34 16211 006104 DCAll :RESUlT BACK TO ACO. 
35 16147 000403 JMP .+3 35 OXRA :CHECK VIA ADDITION TO 
36 161S0 125112 MoVl. I.!.SZC 36 16212 000040 DXR.O-. 
37 16151 101141 ",oVOl O.O.SKP 37 16213 006104 OCAll : COMPLIMENT OF oRIGIoNAl 
38 16152 101121 ",oVZl Q,Q.SKP 38 DXRI :NUMBER. 
39 16153 125141 ",oVOl 1,1, SKP ]q 16214 000044 DXR.I-. 
40 16154 125120 ",oVZl 1.1 40 16215 113014 ADD. 0.2.SZR 
41 16155 175224 MOVZR 3,3,SZF~ 41 16216 006102 DCERR 
42 16156 000770 JMP AND.l 42 16217 006103 OClOD 
43 16157 106415 SUB. O.I.SNR CHECK IF ACO-I hRE 43 
44 161bO 132414 SUB# 1,2.SZR THE SAME AND IF THEY 44 : X4: 
45 16161 006102 DC ERR ARGEE WITH INS T . 45 16220 006100 DCSET :EXClUSIVE OR C(ACO) TO 
46 16162 006103 DClOO 46 16221 006101 OCR AN :All ZEROS IN C (AC I ) • 

47 16222 126400 SUB 1.1 
48 16223 006104 DCAll 
4q DXRA 
50 16224 000026 DXR.O-. 
51 16225 106414 SUB* 0,1, SZR 
52 16226 006102 DCERR 
53 16227 006103 OClOD 



10241 N3MRT 10242 N3MRT 
01 , X5: 01 
02 1&230 00&100 DCSET ,EXCLUSIVE OR C (AC I) TO 02 1&307 00&100 X7. : OCSET C(ACI) IS SET EQUAL TO 
03 1&231 00&101 OCRAN 'All ZEROS IN C (AC 0 I. 03 1&310 00&101 OCRAN CCACO). C(ACO) AND C(ACI) 
04 1&232 102400 SUB 0.0 04 1&311 105000 MOV O. I ARE EXCLUSIVE ORED WIT~ 

05 1&233 00&104 DC All 05 1&312 00&104 DOll THE RESULT GOING TO AC2. 
0& DXRI 0& OXR2 
07 1&234 000024 DXR.I-. 07 1&313 177755 DXR.2-. 
08 1&235 10&414 SUB# Ool.SZR 08 1&314 151004 MOV 2.2.SZR 
09 1&23& 00&102 DC ERR 09 1&315 00&102 DC ERR 
10 1&237 00&103 DClOO 10 1&31& 00&103 DClOO 
II II 
12 ,X& : 12 ,x8 : 
13 1&240 00&100 DCSET ,EXCLUSIVE OR C(ACI) TO 13 1&317 00&100 OCSET ,C (AC 0) IS SET TO THE 
14 1&241 00&101 DCRAN , (-II IN C (ACO). 14 1&320 00&101 OCRAN :COMPLIMENT OF C(ACIl. THE 
15 Ib242 102000 ADC 0.0 ,THE COMPLIMENT OF IS 1&321 120000 COM 1.0 ,RESULT OF A EXCLUSIVE OR 
1& 1&243 00bl04 DCAll ,THIS RESULT SHOULD 1& 1&32~ 00&104 DCAll ,SHOULD BE All BITS 
17 OXRI ,EQUAL C(ACII. 17 DXR2 :SET (-I) • 
18 1&244 000014 OXR .1-. 18 Ib323 177745 DXR.2-. 
19 1&245 110000 COM 0.2 19 1&324 150014 CDM# 2.2.SZR 
20 Ib24& 14&414 SUB_ 2.I.SZR 20 1&325 00bl02 DCERR 
21 1&247 00bl02 DCERR 21 1&32& 00&103 DClOO 
22 1&250 00&103 DClOD 22 , X9: 
23 1&251 00043& jMP X7. 23 1&327 00&100 DCSET ,EXCLUSIVE OR All ONES 
24 24 1&330 102300 ADCS 0.0 ITO All ONES. THE 
25 1&252 054433 UXR.O: STA 3.DXR.4 25 1&331 12bOOO ADC 1.1 ,RESULT SHOULD BE 
2& Ib253 135000 MOV 1.3 ,EXCLUSIVE OR C(ACO) .C(ACII. 2& 1&33~ 00&104 DCAll 'All ZEROS. 
27 1&254 117520 ANDZl 0.3 ,RESULT IS IN C (AC II. 27 DXRA 
28 1&255 107000 ADD O. I 28 1&333 177717 DXR.O-. 
29 1&25& Ib&400 SUB 3. I 29 1&334 127704 ANDS 1,1, SZR 

30 Ib257 00242b jMP iilDXR.4 30 1&335 00bl02 DCERR 
31 31 Ib33& 00bl03 DClOO 
32 1&2bO 054425 DXR.I : STA 3.DXR.4 32 
33 Ib2&1 135000 MOV 1.3 ,EXCLUSIVE OR C(ACO) .C(ACII. 33 , X I 0: 
34 Ib2b2 117400 A~O 0.3 ,RESULT IS IN C (AC 0) • 34 1&337 OOblOO DCSET EXCLUSIVE OR All ZEROS 

35 Ib2&3 174000 COM 3.3 35 Ib340 102700 SUBS 0.0 TO All ZEROS. THE 

3b 1&2&4 1&3400 AND 3.0 3& 1&341 12b400 SUB 1.1 RESULT SHOULD BE 

37 Ib2b5 123000 ADD 1.0 37 Ib342 00bl04 OCALl All ZEROS IN C (AC I). 

38 1&2&b Ib3400 AND 3.0 38 OXRA 

39 Ib2b7 00241b jMP iIlDXR.4 39 1&343 177707 OXR.O-. 
40 40 1&344 107314 ADDS# 0,1, SZR 

41 1&270 054415 DXR.2: STA 3.DXR.4 41 1&345 00bl02 DC ERR 
42 Ib271 034415 lOA 3. XM.20 EXCLUSI VE OR C(ACO) .C(ACIl. 42 1&34& 00bl03 OClOO 
43 Ib272 054412 STA 3.0XRTEM RESULT IN C (AC2). 
44 1&273 115000 MOV 0.3 THE CONTENTS OF ACO AND 
45 1&274 137200 ADDR 1.3 ACI ARE EXCHANGED. 
4& Ib275 151200 MDVR 2.2 
47 1&27& 101220 MDVZR 0.0 
48 1&277 125200 MOVR 1.1 
49 1&300 103200 AODR 0.0 
SO 1&301 010403 ISZ DXRTEM 
51 1&302 000771 jMP DXR.2+3 
52 1&303 002402 jMP aJDXR.4 
53 Ib304 000000 DXRTEM' 0 
54 1&305 000000 DXR.4: 0 
55 1&30& 1777bO XM.20: -20 



10243 N3MRT 10244 N3MRT 
01 01 : AI: 
02 : XII: 02 1&374 00&100 DCSET SAVE C(AC2) IN C (ACI). 
03 1&347 00&100 OCSET ,FORM EXCLUSIVE OF FUNCTION 03 1&375 00&101 DCRAN ADD AND ADD C(ACO) TO 
04 1&350 00&101 oCRAN liN C (AC2). 04 1&37& 145000 MOV 2.1 C(AC2). THE VALUE IN 
05 1&351 00&104 oCAll :CAll ANOTHER EXCLUSIVE 05 1&377 112400 SUB 0.2 AC2 SHoUlO NOT BE 
06 oXR2 lOR FUNCTION SEVEN TIMES. 0& 1&400 113000 ADD 0.2 CHANGED. 
07 1&352 17771& oXR.2-. 07 1&401 14&414 SUB~ 201.SZR 
08 1&353 00&104 oCAll :THE RESULT SHOULD BE THE 08 1&402 00&102 DCERR 
Oq oXRA :SAME AS THE FIRST XORA Oq 1&403 00&103 DClOO 
10 1&354 177&7& DXR.O-. 10 
11 1&355 00&104 OCAll 11 : A2: 
12 DXRA 12 1&404 006100 OCSET 
13 1635& 177&74 OXR.O-. 13 1&405 00&101 DCRAN 
14 1&357 00&104 DC All 14 1&40& 102000 AOC 0.0 
15 DXRA 15 1&407 123000 ADD 1.0 
1& 163&0 177&72 DXR.O-. 1& 1&410 111400 INC 0.2 
17 16361 006104 DCAll 17 16411 146414 SUB. 201. SZR 
18 DXRA 18 16412 006102 OCERR 
Iq 16362 177670 DXR.O-. Iq 16413 006103 DClOO 
20 163&3 006104 OCAll 20 : A 3: 
21 OXRA 21 16414 006100 OCSET :INCREMENT THE VALUE IN 
22 163&4 17766& OXR.O-. 22 16415 006101 OCRAN ,ACI AND ADD THAT VALUE 
23 163&5 006104 OCAll 23 16416 131460 INCC 1.2 :TO (-Il. THE RESULT 
24 OXRA 24 16417 102360 AOCCS 0.0 :SHoUlo BE THE ORIGIONAL 
25 1&36& 177&64 OXR.O-. 25 1&420 143060 AODC 2.0 ,NUMBER. 
2& 1 &3&7 00&104 DC All 26 1&421 10&414 SUS. Ool.SZR 
27 DXRA 27 1&422 00&102 DCERR 
28 1&370 177&&2 DXR.O-. 28 1&423 00&103 DClOO 
2q 1&371 132414 SUB~ 1.2.SZR 29 : A4: 
30 1&372 006102 DCERR 30 16424 00&100 DCSET ,SAVE THE C(ACI) IN C(ACO). 
31 1&373 00&103 DClOO 31 1&425 00&101 OCRAN : A "ADOR- INSTRUCTION SHOULD 
32 32 1&426 121020 MOVZ 1.0 ,NOT CHANGE THE VALUE OF 

33 1&427 127200 ADDR 1.1 ,THE AC. 
34 1&430 127200 AODR 1.1 
35 1&431 127200 ADDR 1.1 
36 1&432 127200 ADDR 1.1 
37 1&433 127200 ADDR 1.1 
38 1&434 127200 ADDR 1.1 
39 1&435 127200 ADDR 1.1 
40 1&43& 127200 AODR 1.1 
41 1&437 127200 ADOR 1.1 
42 16440 127200 ADDR 1.1 
43 16441 127200 ADDR 1.1 
44 1&442 127200 AODR 101 
45 16443 127200 ADDR 1.1 
46 16444 127200 AODR 1. I 
47 1&445 10&454 SU80~ O. I. SZR 
48 1644& 00&102 DCERR 
4q 1&447 00&103 DClOO 



l0245 N3MRT 1024b N3MRT 
01 01 
02 ,_5: 02 IA8: 
03 Ib450 00bl00 OCSET :THE oCR_N NUMBER IN 03 Ib514 00bl00 oCSET :Aoo TEST. 
04 1&451 00&101 OCRAN IC(ACOI IS INCREMENTED VI_ "INC" 04 1&515 00&101 OCR AN 
05 1&452 115400 INC 0.3 lAND DECREMENTED VIA "ADD". 05 11>51& 152520 SU8ZL 2.2 :=(+1l 
0& 1&453 12&000 -DC 1.1 :THE FINAL RESULT IN C (AC21 0& 1&517 151300 MoVS 2.2 :=(400) 
07 1&454 137000 100 1.3 ISHOULo BE EQUAL TO THE 07 1&520 150400 NEG 2.2 :=(77400) 
08 1&455 175400 INC 3.3 10RIGIONAL NUMBER IN C(ACOI. 08 Ib521 143700 ANOS 2.0 ISAVE HIGH OROER 8 BITS. 
09 1&45& 137000 ADO 1.3 09 16522 105320 MOVZS 0.1 ISAME 8 BITS TO CIAC1)L. 
10 16457 171400 INC 3.2 10 1&523 103100 ADOL 0.0 IMOVE C(ACO) LEFT VIA 
11 1&4&0 133000 ADD 1.2 11 1&'024 103100 _DOL 0.0 IAoO SHIFT. 
12 164&1 151.400 INC 2.2 12 1&525 103100 _DOL 0.0 
13 1&4&2 133000 ADD 1.2 13 H,S2&. 103100 IDOL 0.0 
14 1&4&3 142414 SUB. 2.0.SZR 14 1&527 10b4·14 SUB. O.I.SZR 
15 1&4&4 00&102 DC ERR 15 11>530 00&102 oCERR 
1& 1&4&5 00&103 DCLOO lb 1&531 00b103 DCLOO 
17 17 
18 lAb: 18 
19 !&4bb 00b100 OCSET ITHE SUM OF ACO-I IS 19 
20 1&4&7 00&1 0 1 DCRAN ICHECKED WITH THE SIMULATED 20 1&532 101001 MDV O.O.SKP 
21 1&470 135000 MOV 1.3 ISUM. 21 16533 177400 1'1400,: -400 
22 1&471 117000 _00 0.3 22 IARt: 
23 lb472 054421 sa 3.AD.OT ISUM VIA ADO INSTRUCTION. 23 1&534 00&100 OCSET ITHE ORIGIONAL CONTENTS OF 
24 1&473 131000 A&L. : MOV 1.2 24 1&535 00&101 OCRAN ,IC1. 8ITS 0-7 _RE SQU_REO 
25 1&474 00bl04 OCALL 25 Ib53& 03077'0 LOA 2.1'1400. ,VIA MULTIPLY. THE SQU_RE 
2& DXRA :SIMULATE THE ADO VIA 2b lb537 133700 INoS 1.2 IROOT OF THE PRODUCT SHOULD 
27 Ib475 177555 OXR.O-. 27 1&540 145000 MOV 2.1 :EQUAL THE ORIGIONAL. 
28 lb47& 143524 _NDZL 2.0.SZR :EXCLUSIVE OR. C(AC2)= 28 1&541 00&104 DCALL 
29 lb477 00077 4 JMP _&L. IRIPPLE CARRY.C(AC1)=RESULT. 29 OCMPU :SEE SYSTEM REFFER_NCE 
30 1&500 020413 LOA O._D.DT 30 1&542 000042 D.MPU-. 
31 Ib50\ 122414 SUB. 1.0.SZR 31 Ib543 121000 MOV 1.0 :MANUAL FOR FURTHER INFORMATION 
32 1&502 006102 oCERR 32 1b544 00&104 oCALL ION MULTIPLY/SG ROOT 
33 Ib503 00bl03 oCLOO 33 DCSQR :PROGRAMS. 
34 34 1~545 OOOO&b O~SQR-. 

35 :A7: 35 1654& 112414 SUBII 0.2-. SZR 
3& 1&504 OOblOO DCSE-T :.DOITIaN OF NEGATED 3b 1&547 .00&102 oCERR 
37 1&505 OOblOI oCRIN ,NUMBERS SHOULD PRODUCE 37 1&550 00&103 DeLCO 
38 lb50& 110440 NEGO 0.2 :ZERO AND A C_RRY. 
3'1 Ib507 143204 100R 2.0.SZR 
40 1&510 00&1·02 DCER-R 
41 1&511 00&103 oeLOO 
42 
43 Ib512 101001 MOV O.O.SKP 
44 1&511 177777 _O.DT: -.1 



!0247 l\IJMRT !0248 N3MRT 01 01 02 IAli21 02 HIo04 1024100 O.MPU: SUB1: 0.0 :C(ACn*C(AC2) 03 1&551 00&100 O!:SET ITAKE THE SQUARE ROOT 03 1&&05 054411 O.MPA: STA 3.C.B03 IRESULT IN ACO.ACI. 04 1&552 00&101 OCRAN IOF A NUMBER. THE SQUARE 04 1&&0& 034411 LOA 3.C.B20 :SEE SYSTEM REFFERANCE 05 1&553 00&104 OCAll HROOT OF THE RESULT SQUARED 05 110&07 125203 e.sq'1: MOVR 1.1. SNC :MANUAL FOR FURTHER 0& DeSQR :SHOUlD BE THE SAME AS THE Db U&IO 101201 MOVR O.O.SKP : INFORMATHJN. 07 1&554 000057 a.SQR-. 07 1&~11 143220 AOOlR 2.0 08 1&555 1050&0 MOVC 0.1 :ORIGIONAl ROOT. 08 1&~12 175404 INC 3d.SlR 0'1 1&55& 1310&0 MOVC 1.2 0'1 1&&13 000774 JMP C.Bq'1 10 1&557 00&104 DC1LL 10 1&&14 1252&0 M·OVCR 1.1 11 OCMPU 11 1&&15 002401 JMl' ilC.B03 12 1&5&0 000024 O.MPU-. 12 1&&1& 000000 C.a03: 0 13 1&5&1 121000 MOV 1.0 13 1&&17 1777&0 C.B20: -20 
14 1&5&2 00&104 OCAll :SQUAREO NOW TAKE ROOT. 14 15 OCSQ 15 1&&20 102400 O.OVI: SUB 0.0 IC(ACO).C(AC1)/CCAC2). 1& 1&563 0000&0 D.SQ.-. 1& 1&&21 054775 O.OVU: STl 3.C.B03 :ACO:REMAINOER 17 1105&4 112714 SUBS* 0.2.SlR 17 1&&22 034775 LOA 3.C.B20 lAC 1 :QUOTIENT 18 1&5&5 00&102 DCERR 18 1&&23 125120 MOVlL 1.1 ISEE SYSTEM REFFERANCE 1'1 1&510& 00&103 DClOO 1'1 1&1>24 101100 C.C'18: MOVl 0.0 IMANUAl. 20 20 11>&25 142412 SUB* 2.0.SlC 
21 I AR3: 21 1&1>2& 142400 SUB 2.0 
22 11>51>7 00&100 DCSET :FIND SQUARE ROOT VIA 22 1&&27 125100 MOVl 1.1 
23 11>570 00&101 DCRAN :DIFFIRENT SUBROUTINES. 23 11>1>30 175404 INC 3.3.SlR 
24 1&571 141000 MOV 2.0 24 11>1>31 000773 JMP C.C'18 
25 11>572 001>104 DCAlL 25 1&&32 0021&4 JMP ilC.B03 
2& DCSQR 21> 
27 11>573 000040 D.SQR-. 27 
28 1&574 105000 MOV 0.1 :SAVE FIRST RESULT IN ACI 28 11>1>33 054423 D.SQRT.: STA 3.0.5053 
2'1 11>575 141000 MOV 2.0 2'1 11>&34 12&520 SUBll 1. I :FIND D.SO ROOT OF C(ACO). 
30 11051& 001>104 DC All 30 11>1>35 135120 MOVll 1.3 :SEE THE SYSTEM REFFERANCE 
31 DCSO :RESULT IN ACO. 31 11>1>3& 122422 SUBl 1.0.SlC IMANUAl. 
32 110577 000044 0.50.-. 32 11>1>37 11>7001 ADD 3.t.SKP IRESUlT IN ACO. n 11>1>00 101>714 SUBS* O.t.SlR 33 11>&40 121221 MOVlR 1.0.SKP IACI DESTROYED. 
34 11>1>01 00&102 DCERR 34 11>1>41 000775 JMP .-3 
35 1&&02 00&103 DClOO 35 1&&42 002414 JMP ilD.SOS3 
3& 1&&03 000455 JMP AR4. 31> 

37 1&1>43 054413 0.50.: STl 3.0.S0S3 
38 11>1>44 17&400 SUB 3.3 IFINO O.SQ ROOT OF C(ACO). 
3'1 1&1045 054412 STl 3.0.S0TEM ISAME RESULT AS PREVIOUS 
40 1&1>4& 1102023 ADCl 3.0.SNC ITEST BUT CODE IS 
41 1101>47 000405 JMP O.SQl IDIFFIRENT. 
42 11>1>50 010407 ISl D.SQTEM 
43 1101>51 0104010 ISl O.SQTEM 
44 11>1>52 034405 lOA 3.D.SQTEM IRESULT WILL BE IN ACO. 
45 1&1>53 000773 JMP .-5 
41> 11>1>54 1&1200 D. SOt: MOVR 3.0 
47 11>1>55 002401 JMP ilO.SQS3 
48 
4'1 1&1>5& 000000 D.SOS3: 0 
50 1&1>57 000000 O.SOTEM: 0 



102"9 N3MRT 10250 N3MRT 
01 01 
02 1&&60 00&100 AR".: DCSET rTHE CONTENTS OF AC2 IS 02 :AR&: 
03 1&&61 00&101 AR"l. : DCRAN :DIVIDED INTO ACO-I. 03 1&72" 00&100 DCSET :USE THE INCR INSTRUCTION 
0" 1&&&2 040"61 SfA O.OAC.O 0" 1&725 12&"20 SUBI 101 :TO FORM THE NUMBER 
05 1&&&3 0"""&1 5fA I.OAC.I 05 1&72& 125&0& INCR 1.1.SEI :177"00. THIS NUMBER 
0& 1&&6" 050"&1 SfA 2.0AC.2 0& 16727 125&06 INCR 1.1.SEI :COMPlIMENTED AND SWAPPED 
07 16665 142"32 SUBI* 2.0.SIC :THIS RESULT MULTIPLIED 07 16730 12560& INCR 1.1.SEI :SHDUlD BE THE SAME 
08 1&666 000773 J,",P AR"l. :BY AC2 SHOULD PRODUCE 08 16731 125&06 INCR I.I.SEI :NUMBER. 
09 1&&&7 00610" DCAll :THE ORIGIDNAl NUMBERS. 09 16732 125606 INCR 1.1.SEI ITHE "SEZ" SHOULD NEVER 
10 DCDIV 10 1&733 12560& INCR 1.1.SEI :CAUSE A SKIP. 
11 16670 177731 D.DVU-. 11 1&73" 125&0& INCR 1.1.SEI 
12 1&&71 006.10" DCAll 12 1&735 125&0& INCR 1.1.SEI 
13 oCMPA 13 1&736 13030" CDMS 1.2.SIR 
U 1&&72 177713 D.MPA-. U 1&737 132714 SUBS* 1.2.SIR 
15 1&673 03""52 lOA 3.0AC.2 15 1&7"0 00&1 02 oCERR 
1& 1&674 15&414 SUB* 2.3.SIR 16 1&741 00&103 DClOo 
17 16&75 00&102 DCERR IAC2 CHANGED? 17 1&742 000404 JMP .+4 
18 1&&7& 03444& lOA 3.0AC.I 18 1&743 000000 OAC.O 0 
19 1&&77 13&714 SUBS* 1.3.SIR 19 1&744 000000 oAC .1 0 
20 1&700 00&102 oCERR IACI CHANGED. 20 1&745 000000 OAC.2 0 
21 1&701 034442 LOA 3.0AC.0 21 
22 1&702 11&714 SUBS* 0.3.SIR 22 IAR7: 
23 1&703 00&102 oCERR :ACO CHANGED. 23 1&74& 00&100 DCSET 1100000 NEGATED IS 
24 1&704 00&103 DClOO 24 1&747 102&25 SUBIR O.O.SNR :STIll 100000. 
25 25 16750 00&102 DCERR 
26 IAR5: 26 1&751 104406 NEG O.l.SEI IC(CARRY)=O 
27 1&705 006100 DCSET IUSE INC TO FORM 27 16752 0011102 DCERR 
28 1&70& 152440 SUBO 2.2 :THE NUMBER 177400 28 16753 124402 NEG 1. I. SIC 
29 1&707 15150" INCl 2.2.SIR :IN ACI AND 400 IN AC2. 29 1675" 006102 DCERR 
30 16710 151504 INCl 2.2.SIR 30 1&755 1244&3 NEGC 1.1.SNC IC(CARRY)=1 
31 1&711 15150" INCl 2.2.SIR 31 1&75& 00&102 DCERR 
32 1&712 151504 INCl 2.2.SIR 32 1&757 124407 NEG I.I.SBN 
33 1&713 151507 INCl 2.2.SBN ITHE ·SBN/SIR" SHOULD 33 1&7&0 00&102 DCERR 
34 1&714 151507 INCl 2.2.5BN INOT CAUSE A SKIP. 34 1117&1 1244115 NEGC I.I.SNR ,C(1)=IOOOOO 
35 111715 151507 INCl 2.2.SBN 35 1117&2 0011102 DCERR 
311 1117111 145707 INCS 2.1.SBN 311 1117&3 124465 NEGC I.I.SNR 
37 1&717 151407 INC 2.2.SBN 37 1&7&4 00&102 DCERR 
38 1&720 151400 INC 2.2 38 1117&5 124407 NEG 101. SBN 
39 1&721 133014 ADO* 1.2.SIA H 1117&& 00&102 DCERR 
40 1&722 00&102 oCERR 40 167&7 124407 NEG I.I.SBN 
41 16723 00&103 DClOO 41 1&770 0011102 DCERR 

42 16771 1011414 SUB* O.l.SIR 
43 1&772 00&102 DCERR 
44 16773 00&103 DClOO 



10251 N3MRT 10252 N3MRT 
01 ,AR8: 01 ,ARI t: 
02 1&774 00&100 DCSET ,NEGATION OF lERO 02 1704& 006100 DCSET ,COMPLIMENT AND INCREMENT 
03 16775 10211110 SUBO 0.0 :SHOUlD PRODUCE lERO 03 17047 00&101 OCRAN ,SHOULD BE THE SAME AS 
011 1&77& 100762 NEGCS O.O.SlC ,AND A CARRY. 04 17050 1101100· NEG 0.2 :NEGATE 
05 1&777 00&1 02 DC ERR 05 17051 1011000 COM 0.1 
06 17000 1007&2 NEGCS O.O.SlC 06 17052 1251100 INC 1.1 
07 17001 00&1 02 DC ERR 07 17053 132414 SU8# 1.2.SlR 
08 17002 10070& NEGS O.O.SEl 08 17054 006102 OCERR 
09 17003 00&102 OCERR 09 17055 006103 DClOO 
10 17004 100706 NEGS O.O.SEl 10 
II 17005 00&102 DC ERR II ,ARI2: 
12 17006 100_544 NEGOl O.O.SlR 12 17056 006100 DCSET :TEST COM lEFT AND RIGHT. 
13 17007 00&102 DC ERR 13 17057 006101 DCRAN 
14 17010 100403 NEG O.O.SNC 111 17060 110100 COMl 0.2 
15 17011 00&102 DCERR 15 17061 111112&0 COMCR 2.1 
16 17012 100&44 NEGOR O.O.SlR 1& 170&2 106714 SUBS# O.I.SlR 
17 17013 00&102 DC ERR 17 170&3 006102 OCERR 
18 17014 1047011 NEGS O.I.SlR 18 17064 006103 DClOO 
19 17015 00&1 02 DC ERR 19 
20 17016 130704 NEGS 1.2.SlR 20 'AR1!: 
21 17017 00&1 02 DC ERR 21 170&5 00&100 DCSET ,FORM THE PARITV OF 
22 17020 006103 OClOO 22 170&6 105020 MOVl 001 ,CCACOI IN OIFFIRENT 
23 23 17067 176000 ADC 3.3 ,ROUTINES. CHECK THAT 
24 ,AR9: 211 17070 117000 ADO 0.3 ,THE RESULTS ARE EQUAL. 
25 17021 00&100 OCSET ,CCAC11*0+CCACOI SHOULD 25 17071 1&37011 ANOS 3.0.SlR 
26 17022 00&1 0 I DCRAN :PlACE ACO IN ACI. SEE 2& 17072 000775 JMP .-3 
27 17023 040720 STA O.OAC.O 27 17073 102660 SUBCR 0.0 ,SAVE PARITV IN 8IT O. 
28 17024 1521100 SU8 2.2 ,SYSTEM REFFERANCE MANUAL 28 17074 17&620 SU8lR 3.3 
29 17025 006104 DCAll ,FOR FURTHER INFORMATION. 29 17075 125102 MOVl 101. SlC 
30 DCMPA 30 17076 101400 INC 0.0 ,BIT 15 WIll CONTAIN 
31 1702& 177557 D.MPA-. 31 17077 175224 MOVlR 3.3.SlR :THE PARITV. 
32 17027 0347111 lOA 3.0AC.0 32 17100 000775 JMP .-3 
33 17030 1&61114 SUB# 301. S lR 33 17101 115200 MOVR 0.3 ,CHECK TO SEE IF BITS 
34 17031 00&102 DC ERR 311 17102 103012 ADD# O.O.SlC ,ARE LIKE. 
35 17032 00&103 DClOO 35 17103 00&102 DC ERR 
3& 3& 17104 006103 DClOO 
37 ,ARlO: 37 
38 17033 00&100 DCSET :TEST 'COMIINC" SWAPPED. 38 ,ARI5: 
39 17034 102300 ADCS 0.0 39 17105 00&100 DCSET :MISC TEST OF SUB lEFT 
40 17035 105705 INCS Oo1.SNR 40 1710& 00&101 DCRAN 'AND RIGHT. 
41 1703& 1303011 COMS 1.2.SlR 111 17107 131000 MOV 1.2 
42 17037 145705 INCS 2.1.SNR 42 17110 106500 SUBl 001 
113 17040 1211311& COMOS 1.I.SEl 113 17111 127&00 ANDR 101 
44 170111 131707 INCS 1.2.SBN 44 17112 107000 ADO 0.1 
45 17042 150304 COMS 2.2.SlR 45 17113 10&500 SU8l 0.1 
11& 17043 1517011 INCS 2.2.SlR 46 17114 127600 ANDR 101 
47 17044 006102 DCERR 117 17115 107000 ADD 0.1 
48 17045 00&103 DClOO 48 1711& 1321114 SU8# 1.2.SlR 

49 17117 00&102 DCERR 
50 17120 006103 DClOO 



10253 N3MRT !0254 N3MRT 
01 IARlbl 01 :A~lql 

02 17121 00&100 DCSET :MISC TEST OF AND RIGHT. 02 17154 00&100 DCSET :TEST ADC RIGHT. 
03 17122 00&101 DCRAN 03 17155 00&101 DCRAN 
04 17123 131040 MOVO 1.2 04 1715& 131000 MOV 1.2 
05 17124 113&00 ANDR 0.2 05 17157 112220 ADCZR 0.2 
0& 17125 107400 AND 0.1 0& 171&0 100000 COM 0.0 
07 1712& 151100 MDVl 2.2 07 171&1 107220 ADDZR 0.1 
08 17127 14&414 SUS. 2.1.SZR 08 171&2 132414 SUB. 1.2.SZR 
09 17130 00&102 DCERR 09 171&3 00&102 DCERR 
10 17131 00&103 DClDO 10 171&4 00&103 DClDO 
11 11 
12 IARI7I 12 IA~201 

13 17132 00&100 DCSET :MISC ADO SWAPPED TEST. 13 171&5 00&100 DCSET :TEST SUB RIGHT. 
14 17133 00&101 DCRAN 14 171&& 00&101 DCRAN 
15 17134 131000 MOV 1.2 15 171&7 131000 MOV 1.2 
1& 17135 113000 ADO 0.2 1& 17170 10&&20 SUBIR 0.1 
17 1713& 107300 ADOS 0.1 17 17171 100420 NEGZ 0.0 
18 17137 125300 MOVS 1.1 18 17172 113200 AOOR 0.2 
19 17140 132414 SUS. 1.2.SZR 19 17173 132414 SUB. 1.2.SIR 
20 17Ul 00&102 DCERR 20 17174 00&102 DCERR 
21 17142 00&103 DClOO 21 17175 00&103 DClOO 
22 22 
23 IAR181 23 
24 17143 00&100 DCSET :CHECK ADC lEFT. 24 1717& 00&100 DCJSRI DCSET :TEST THAT INDEX ~ITH 

25 17144 00&101 DCRAN 25 17177 004401 JSR .+1 :SIGN SIT SET DOES 

2& 17U5 131000 MOV 1.2 2& 17200 171122 MOVZl 3.2.SZC tNOT lOAD INTO PC ON JSR. 

27 1714& 112120 ADCIl 0.2 27 17201 00&102 OCERR 
28 17147 100000 COM 0.0 28 17202 151240 MOVOR 2.2 
29 17150 107120 ADDZl 0.1 29 17203 005004 JSR 4.2 IGO TO NEXT lOCATION 
30 17151 132414 SUS. 1.2.SZR 30 17204 004401 JSR .+1 
31 17152 00&102 DCERR 31 17205 1&5000 MOV 3.1 :J5R SHOULD NEVER 

32 17153 00&103 DClDD 32 1720& 125112 MOVl. 1.I.SIC :STORE THE SIGN BIT. 
H 17207 00&102 DCERR 
34 17210 00&103 DClOO 
35 
3& 17211 00&105 DCRET :END OF TEST 
37 17212 000000 DCEND: 0 



10255 N3MRT 
01 
02 
03 
04 

• TITL NVOSK 
MULTIPLE NOVA DISK TEST 
THE DIAGNOSTIC LINKER 

05 
06 
07 

000020 NODSK=20 

08 
09 
10 00165 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

17213 
17214 
17215 
17216 
17217 
17220 
17221 
17222 
17223 
17224 
17225 

25 17226 
26 
27 
28 
29 
30 
31 
32 
33 
34 

017213 
000165 
017216 
000166 
017213 
000000 
000000 
000000 
017262 
017351 
000000 
000000 
177777 
17&000 
020037 
020037 
017226 
147516 
040526 
042240 
051711 
024113 
151120 
124711 
000000 

:DEFINITIONS 8LOCK TO LINKER 
NEXTT NO.OO 

LMEML=. 

LPGO=. 

NO.OO: 

.LOC LPGO 
1.10.00 

.LOC 
o 
o 
o 

LMEML 
:TEST PASS CTR 
:TEST ERROR CTR 
:INTERRUPT TIMEOUT S~ITCH 
ND.Ol 
NO.02 
o 
o 
-1 
17&000 
NO.XI 
ND.XI 
• TXTE 1 

NOVA DISK (PRI)! 

35 
36 
37 
38 

,REPORT TO OPERATOR HIGHEST DISK AORS FOUND 
17236 017237 NO.1R: .+1 
17237 020416 LOA 0.N03TX 

H 17240 100170 
40 17241 024475 
41 
42 17242 
43 17243 
44 17244 
45 17245 
46 17246 
47 17247 
48 17250 
49 17251 
50 17252 
51 17253 
52 17254 
53 17255 
54 17256 
55 17257 

100130 
020413 
040753 
030412 
024473 
102400 
041000 
151400 
125404 
000775 
000475 
020161 
017351 
020106 

LCALL ERRTX 
ERRTX-ASCRA.1Bll+100010 
LOA I.NO.NO :HIGH DISK AORS 
LCALL PZOCT :PRINT IT 
PZOCT-ASCRA.1Bll+100010 
LOA O.N03TX+l 
STA O.NO.OO+l 
LOA 2.N03TX+2 
LOA I.NDMKI 
SUB 0.0 
STA 0,0,2 
INC 2.2 
INC 1.1.SZR 
JMP .-3 
JMP NO.02 

N03TX: NOTX3 
NO.02 
NOCTS 

:CLEAR DISK CONTROL TA~LE 

10256 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
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 

17260 
17261 
17262 
17263 
17264 
17265 
17266 
17267 
17270 

17271 
17272 
17273 
17274 
17275 
17276 
17277 
17300 
17301 
17302 
17303 
17304 
17305 
17306 
17307 
17310 
17311 
17312 
17313 
17314 
17315 
17316 
17317 
17320 
17321 
1732? 
17323 
17324 
17325 
17326 
17327 

44 17330 
45 17331 
46 17332 
47 17333 
48 17334 
4q 17335 
50 17336 
51 17337 
52 17340 
53 17341 
54 17342 
55 17343 
56 17344 
57 17345 
58 17346 
59 17347 

001000 
000004 
062677 
054462 
102220 
062020 
065420 
122404 
000424 

034767 
020445 
026454 
066020 
061120 
126400 
060000 
125405 
000404 
063520 
000774 
101001 
060220 
064620 
030752 
147405 
000406 
162422 
000760 
102000 
040703 
002427 
040417 
101220 
101220 
101220 
101220 
101400 
040413 
062677 
020707 
040667 
020411 
024411 
030411 
006101 
002410 
000000 
017777 
000000 
177753 
000020 
000177 
017703 
000000 
020106 
001443 

:DETERMINE IF SYSTEM HAS A FIXED HEAD DISK 
:OISABLE TEST ENTER IF NONE EXISTS 

lB6 
IBI3 

NO.Ol: IORST 
STA 3.NO.S3 
AOCZR 0.0 
OOB O.NOOSK 
Ole I.NOOSK 
SUB 1.0.SZR 
JMP NO.1E-3 

:NOW DETERMINE MAXIMUM 
LOA 3.NO.01-2 
LOA O.NOMAX 

NO.1L: LOA 1.@NOETB 
OOB I.NOOSK 
OOAS O.NOOSK 
SUB 1.1 

NO.1E: 

1.110 0 
INC 1.I.SNR 
JMP • +4 
SKPBZ NDDSK 
JMP .-4 
MOV O.O.SKP 
NIOC NOOSK 
DIAC I.NOOSK 
LOA 2.NO.Ol-l 
AND 2.t.SNR 
JMP ND.1E 
SUBZ 3.0.SZC 
JMP NO.1L 
ADC 0.0 
STA 0.NO.00+2 
JMP iilNO.S3 
STA O.NO.NO 
MOVZR 0.0 
MOVZR 0.0 
MOVZR 0.0 
MOVZR 0.0 
INC 0.0 
STA O.NDSUR 
IORST 
LOA 0.NO.1R 
STA O.ND.OO+l 
LDA O.ND.K! 
LDA I.ND.K2 
LDA 2.ND.K3 
JSR @EINTS 
JMP @ND.S3 

:NON-EXIST BIT 

:SKP= OSK CONTROL 
:NO NOVA DISK CONTROL 

AVAILABLE DISK AORS 
,TO COUNT DOWN ADRS 

:SET CA=BUFFER AORS 
:TRY TO READ 

,COUNT A WHILE 

:SKP:REAO DONE 

:SKP FIRST "C· PULSE 

,GET STATUS BITS 

:lBI2=NONEXISTENT 
:THIS ONE EXISTS 
:HALVE DISK AORS 
,TRY AGAIN 
:1.10 DISKS EXIST 

:HIGH DISK ADRS 

:OIV BY 16 SEECTORS 

:=#AVAIL FOR RAN. SELECT 

ISO SIZE GETS TYPED 

,ENTER INTA SERVICE PARAMS 

ND.NO 
NOMAX 
NOSUR 
NOMKI 
NO.Kl 
NO.K2 
NO.K3 
NO.S3 
NOTBA 
NOETB 

o :# OF DISKS 
17777 :MAX POSSIBLE 
o :# SECTORS/16 

-21. 
NOOSK 
177 
NO.IS 
o 
NDCTB 

LSETtl 

DISK 



10257 N3MRT 10258 N3MRT 
01 ,EXECUTE PORTION OF DISK TEST 01 ,SELECT A RANDOM BUFFER START WITHIN FIRST 256 OF 
02 17350 017424 NO.KK 02 .THE ASSIGNED SCRATCH AREA 
03 17351 030647 NO.02: LOA 2.NO.00+2 03 NO.2C: lCAll ARANG 
04 17352 151004 MOV 2.2.SZR 04 17400 100270 ARANG-ASCRA'IBII+IOOOIO 
OS 17353 001000 JMP 0.2 05 17401 030424 lOA 2.N0252 
06 LCAll ASCRA .GET IK SCR 06 17402 105000 MOV 0.1 
07 17354 100010 ASCRA-ASCRA'IBII+IOOOIO 07 LCAll AOIVI 
08 17355 002446 JMP "NO.XX :NONE AVAIL 08 17403 100310 AOIVI-ASCRA'IBII+IOOOIO 
09 lCAll AOMAP 09 17404 024152 lOA I.SCRlO 
10 17356 100550 AOMAP-ASCRA.IBII+IOOOIO 10 17405 107000 ADD O. I 
II 17357 002444 JMP iilNO.XX II 17406 046421 STA l.iilNDI6+1 :OATA START AODRS 
12 lCAll ARANG 12 17407 024154 lOA I.DCHlO 
13 173&0 100270 ARANG-ASCRA'IBII+IOOOIO 13 17410 107000 ADD 0.1 
14 17361 105000 MOV 0.1 14 \7411 046417 STA l.iilNOI&+2 :CHANNEl START AOORS 
IS 17362 152520 SUBZl 2.2 IS 17412 024412 lOA I.ND.KK :*IKS 
1& 173&3 151140 MOVOl 2.2 :=3 16 17413 127120 ADDZl 1.1 ,.4 
17 173&4 102400 SUB 0.0 17 17414 125620 INCZR 1.1 
18 173&5 042763 STA 0.iilND.02-1 18 17415 125500 INCl 1.1 :+3 FOR 1ST IK 
19 LCALl ADIVI 19 17416 04&413 SrA l.iilNDI6+3 :* BLOKS/SECTORS AVAIL 
20 17366 100310 ADIVI-ASCRA.IBII+IOOOIO 20 17417 000507 JMP NO.03 :FIGURE OU WHAT TO 00 
21 173&7 100405 NEG O.O.SNR 21 NO.2R' LCALl RSCRA ,RELEASE IK SCR 
22 17370 000410 JMP NO.2C 22 17420 100050 RSCRA-ASCRA.IBII+IOOOIO 
23 NO.211 LCALL ESCRA 23 17421 0&3077 HALT ,NOT PROBABLE HALT 
24 17371 100030 ESCRA-ASCRA.IBII+IOOOIO 24 17422 000756 JMP NO.2C 
25 17372 000406 JMP NO.2C :CANT EXPAND MORE 25 17423 020037 NO.XX ND.XI 
26 LCAlL EOMAP :ASSIGN TO DCH 26 17424 000000 NO.KK 0 
27 17373 100570 EDMAP-ASCRA'1811+100010 27 17425 000374 N0252 252. 
28 17374 000424 JMP NO.2R :CANT ASSIGN MORE 28 1742& 000020 NOI6: 1&. 
29 17375 012753 ISZ iilND.02-1 :*IK'S +1 29 17427 017&21 NOOST 
30 17376 101404 INC O.O.SZR 30 17430 017&22 NOCST 
31 17377 000772 JMP NO.2L :TRY IK MORE TO ASSIGN 3\ 17431 017&13 NO.BK 

32 17432 017&25 NO SEC 



10259 N3MRT 10200 N3MRT 
01 'NOW SELECT SECTOR TO EXERCISE 01 'NOW GET RANDOM DATA WORDS 
02 17433 017032 ND.WK 02 LCALL FRANG 
03 ND.3S: LCALL ARANG 03 11401 100450 FRANG-ASCRA*IBII+IOOOIO 
04 17434 100270 ARANG-ASCRA*1811+100010 04 17402 044544 STA I.NDDWI ,NEw RAN DATA ~DS 
05 17435 105000 MOV 0.1 05 17403 050544 STl 2.NDDW2 
00 17430 030770 LOA 2.NDlo ,10 SECTORS 00 17404 040544 STl 0.NDDW3 
07 17437 022172 LOA 0.oiINDlo+3 07 17405 034552 LOA 3.NDIDX 
08 17440 112400 SUB 0.2 ,-# TO WRITE 08 17400 045403 ST A 1,3, :3 ,SAVE CONTROL 
09 LCALL ADIVI , (0) WILL=SECTOR STlRT 09 17407 051404 STA 2,4,3 :WOROS NEWLY 
10 17441 100310 ADIVI-ASCRA*IBII+IOOOIO 10 17470 041405 STA 0,5,3 
II 17442 024551 LOA I.ND.BK II 17471 171000 MOil 3.2 
12 17443 125300 MOVS I.! 12 LCALL ARANG 
13 17444 123000 ADD 1.0 ,CREATE SEC CONTROL WD !3 17472 100270 ARANG-ASCRA*IBII+IOOOIO 
14 17445 0427&5 STA O.@NDlo+4 ,START SECTOR AND # 14 17473 040536 STA 0.NDDW4 
15 17440 122400 SUB 1.0 :LEAVE STRT SECT. # 15 17474 041000 STA 0.&,2 
10 17447 124000 NEGR 1.1 10 17475 020527 LOA O.NDCYL :GENERATED FOR 
17 17450 125400 INC 1.1 17 1147& 041000 STA 0,0.2 ,THIS DP TABLE 
IB 17451 125500 INCL I. I 18 17477 020520 LOA O.NDSEC 
19 17452 0407&1 STA 1.@ND.3S-1 :. TIMES TO REGEN 4 WDS 19 17500 041001 STA 0,1,2 
20 :CREATE DOA FOR THIS SET SECTORS 20 17501 020522 LOA O.NDDRV 
21 17453 030551 LOA 2.NDCVL 21 17502 041002 STl 0.2.2 
22 17454 151120 MOVZL 2.2 ,*2 22 ,GENERATE DATA PATTERN INTO SCRATCH AREA 
23 17455 153120 ADDZL 2.2 :*8 23 
24 17450 151100 MDVL 2.2 , *1& FOR SEECTOR 24 17503 030510 ND.3G: LOA 2.NDDST 
25 17457 113000 ADD 0.2 25 17504 020522 LOA O.NDDWI .GET 2 DATA WORDS 
2& 174&0 050543 STA 2.NDDRV ,FOR DOA'S 20 17505 024522 LOA I.NDDW2 ,TO FIRST 2 WORDS 

27 17500 041000 STl 0,0,2 lIN THE BUFFER 
28 17507 045001 STA 1,1,2 
29 17510 020520 LOA 0.NDDW3 
30 17511 024520 LOA I.NDDW4 
31 17512 041002 STl 0,2,2 
32 17513 045003 STl 1,3,2 :1 ST 4 WORDS RANDOM 
33 17514 024510 LOA I.ND.WK .GET # WDRDS-4 
34 17515 021000 LOA 0,0,2 
35 1751& 041004 STl 0,4,2 
30 17517 151400 INC 2.2 
37 17520 125404 INC I. I. SZR 
38 17521 000774 JMP .-4 
39 17522 024402 LOA I.ND.wC • WR I TE COMMAND 
40 17523 000510 JMP NO.05 :START SEEK AND WRITE 
41 17524 177400 ND.WC: -400 



102&1 N3MRT 102&2 N3MRT 
01 :DATA CHANNEL AND SCRATCH ARE ASSIGNED 01 ND.3L: LCALL A~ANG :~ANDOM SEL CYL 
02 .SELECT ONE OF THE THREE OP TABLES 02 1750& 100270 ARANG-ASCRA*IRll+100010 
03 :AND PERFORM THE NEXT DPERATION REQ 03 175&7 105000 MOV 0.1 
04 17525 000007 7 04 17570 032422 LDA 2.@ND.BK-l :CYLINDER SELECTED 
OS ND.03: LCALL ARANG OS LCALL ADIVI ,MUST NOT BE 
0& 1752& 100270 ARANG-ASCRA*IBII+IOOOIO 0& 17571 100310 ADIVI-ASCRA*IBII+IOOOIO 
07 17527 101300 MOVS 0.0 07 17572 101231 MOVZR. O.O.SKP :SKP=USE ALL * SZC=EVEN SNC=OOD 
08 17530 12&520 SUBZL 1.1 08 17573 000773 JMP ND.3L :DUAL. PRDC. DELETE cn. 
Oq 17531 125140 MOVDL 1.1 :ACI=3 Oq 17574 103240 ADDOR 0.0 :IBO SO #0 IS VALID 
10 17532 101220 MDVZR 0.0 10 17575 034423 LOA 3.NDTBL :ALREADY IN USE 
11 17533 107&27 ANDZR 0.I.S8N .3 RESULT ILLEGAL II 17570 031400 LOA 2.0.3 :AND CYL 0 
12 17534 125JQI MOVL Id.SKP 12 17577 142415 SUB t$ 2,O,SNR :15 NOT EXERCISED 
13 17535 000772 JMP .-& :TRY NEXT 2 BITS 13 17000 00070& JMP ND.3L 
14 1753& 102400 SU8 0.0 14 17001 031407 LDA 2,7,3 
IS 17537 125004 MOV I.I.SZR IS 17002 142415 SUB. 2.0.SNR 
1& 17540 020705 LOA 0.ND.03-1 1& 17003 000703 JMP NO.3L 
17 17541 125224 MOVZR I.I.SZR 17 17004 03141& LDA 2.16,3 
18 17542 103000 ADO 0.0 18 17&05 142415 SUB. 2.0.SNR 
lq 17543 030455 LDA 2.NDTBL Iq 1700& 000700 JMP ND.3L 
20 17544 113000 ADD 0.2 20 17007 040415 STA O. NDCYL :CYL SEL OK TO USE 
21 17545 025000 LDA 1,0,2 21 17010 002401 JMP 0).+1 
22 1754& 04445& STA I.NOCYL ,GET CURRENT CYLINDER 22 17011 017434 ND.3S 
23 17547 021001 LDA 0,1,2 23 17&12 017340 NDSUR 
24 17550 040455 STA O.NDSEC ,SECTOR AND. SECTORS 24 17&13 000000 NO.SK: 0 
25 17551 021002 LOA 0,2,2 ,DRIVE AND SURFACE 25 
2& 17552 040451 STA O.NDDRV 2& 
27 17553 021003 LDA 0.3,2 27 17&14 000037 NDH: 37 
28 17554 040452 STA O.NDDWI .OATA WORD 28 17&15 000014 NDI2: 12. 
2q 17555 021004 LDA 0,4,2 2q 1701& 000020 ND20: 20 
30 1755& 040451 STA 0.NDDW2 .DATA WORD 30 17&17 000017 NDI7: 17 
31 17557 021005 LDA 0,5,2 :DATA WORD 31 17020 02010& ND TBL: NDCTB 
32 175&0 040450 STA 0.NDDW3 32 17021 000000 NDDST: 0 
33 175&1 02100& LDA 0,&,2 :OATA WORD 4 33 17022 000000 NDCST: 0 
34 175&2 040447 STA 0.NDDW4 34 17023 000000 NDDRV: 0 
35 17503 050454 STA 2.NOIOX SAVE ADDRS CONTOL WORD 35 17024 000000 NDCYL: 0 
3& 175&4 125004 MOV l.l.SZR SKIP NO CYL SEL 3& 17025 000000 NDSEC: 0 
37 17505 000453 JMP NO.04 CYL ENABLE READ IT 37 1702& 000000 NODWI: 0 

38 17027 000000 1IIDOW2: 0 
H 17&30 000000 NDDw3: 0 
40 17&31 000000 I\IDDW4: 0 
41 17032 000000 ND.WK: 0 
42 17033 001000 ND.SC: 1000 
43 17&34 000000 ND.CO: 0 COMMAND + CYL • 
44 17035 000000 ND.DC: 0 SECT SIDE-SECK 
45 1703& 000000 NDSTA : 0 STATUS READ 
4& 17037 000000 NDIDX: 0 



10263 N3MRT 10264 N3MRT 
01 .AC1=READ OR WRITE COMMAND 01 ,DISK INTERRUPT SERVICE DISPATCHER 
02 ,CALCULATE DISK CONTROL WORDS AND 02 17702 000020 NODSK 
03 • START SEEK ND.04 IS READ ENTER 03 17703 060420 NO. IS: D I A O.NoDSK 
04 04 17704 040732 STA O.NOSTA 
OS 17&40 126001 No.04: A DC 1,1,SKP , -1 TO STRTT READ OS 17705 032772 LOA 2.OlNO.OX 
06 17&41 126400 NO.05: SUB 1.1 .0 TO STRT WRITE 06 17706 151132 MOVZL# 2.2.SZC ,SKP=UNEXPECTED INTRP 
07 17642 044772 STA 1. NO .CO ,READ DR WRITE 07 17707 000405 JMP .+5 
08 17&43 024762 LOA I.NDSEC 08 17710 020772 LDA O.ND.IS-l 
09 17644 020750 LOA 0.ND37 09 17711 040144 STA O.UDEVI 
10 17&45 123400 AND 1.0 10 17712 060220 NIOC NoOSK 
11 17&46 106700 SUBS 0.1 11 17713 001400 JMP 0.3 
12 17&47 030J44 ND.5S: LOA 2.ND.BK • (21 =# 256 WD BLK AVAIL 12 17714 101200 MoVR 0.0 ,SAVE ERR IN CRY 
13 17&50 14&432 SUBZ# 2.1.SZC 13 17715 0207&3 LOA O.NDDNX 
14 17651 145000 MOV 2.1 ,AC1=# SECTORS 14 17716 101400 INC 0.0 
IS 17&52 0447&3 STA 1. NO .OC ,FOR INTA COUNTING IS 17717 0247&2 LOA I.NoCNX 
16 17&53 131300 MOVS 1.2 ,TO EXERCISE 16 17720 125300 MoVS 1.1 
17 17&54 150600 NEGR 2.2 17 17721 125700 INCS 1.1 .+400 NEXT CA 
18 17655 151400 PIC 2.2 18 17722 151002 MOV 2.2.SZC .SKP=ERR STATUS 
19 17656 151500 INCL 2.2 19 17723 000407 JMP No.SE 
20 17657 050753 STA 2.No.WK ,BUFFER L - 4 WORDS 20 17724 014711 oSZ NO.OC ,SKP=DoNE ALL 
21 17660 020454 No.5G: LOA O.NDRoI ,REAO INTA HNDLER 21 17725 001000 JMP 0.2 
22 17661 042416 STA O.ilND.OX 22 17726 020417 LOA O.NDCOM 
23 176&2 024741 LOA I.NDDRV 23 17727 060220 NIOC NDDSK 
24 17&63 044415 STA I.NDDNX 'INCR. BY I NTA' S 24 17730 042747 STA O.OlND.OX ,VERIFY DATA RETURN 
25 17664 030736 LOA 2.NDCST .CHANL STRT ADRS 25 17731 001400 JMP 0.3 ,DISMISS INTA 
2& 17&&5 050414 SH 2.NOCNX ,FOR NEXT INTA 2& 17732 020540 ND.SE: LOA O.NDSTE 
27 17&&& 072020 DOB 2.NDDSK 'AND CONTROL 27 17733 000774 JMP No.SE-3 ,STATUS ERR EXIT 
28 17&67 010745 ISZ ND.CO ,SKP=STRT READ 28 ,READ INTA .RESTART 
29 17670 000403 JMP ND.5w ,DO "RITE INSTEAD 29 17734 117735 NoRDlI il.+l 
30 17&71 0&5120 oOAS 1. NoDSK 30 17735 0&1120 oOAS O.NDoSK 
31 LCALL RETRN ,START SEEK EXIT 31 17736 040742 STA O.NDoNX 
32 17&72 100210 RETRN-ASCRA*IBll+l000l0 32 17737 044742 STA I.NoCNX 
33 17&73 02044& ND.5W: LOA O.NoWRI 33 17740 001400 JMP 0.3 
34 17674 042403 STA O.@ND.OX 34 'WRITE INTA HANDLER RESTART 
35 17&75 065320 oOAP I.NoDSK 35 17741 117742 NoWRI: @.+1 
36 LCALL RETRN 3& 17742 0&&020 DOB I.NDDSK 
37 1767& 100210 RETRN-ASCRA*IBll+l000l0 37 17743 0&1320 DOAP O.NOoSK 
38 17&77 017220 ND.OX NO.00+2 38 17744 000772 JMP NoRDI+2 ,DISMISS INTA 
39 17700 000000 NOON X 0 ,NEXT SECTOR 
40 17701 000000 NDCNX 0 ,NEXT CHANNEL STRT 



l02&5 N3MRT 02&& N3MRT 
01 :READ DR WRITE OK NO STAT ERRS 01 20032 00077& JMP NO.X5 
02 :COMPARE DATA IN BUFFER 02 20033 002401 JMP @.+1 
03 .AGAINST WHAT'S SUPPOSED TO BE THERE 03 20034 017354 NO.02+3 
04 17745 0177 4& NOCOM: .+1 04 20035 001502 NOHIK: HIGHK 
05 1774& 17&400 SUB 3.3 05 2003& 000037 NO.37 : 37 
0& 17747 030&52 LOA 2.NOOST :START AORS 
07 17750 020&5& LOA O.NOOwl 
08 17751 025000 LOA 1,0,2 :COMPARE 
09 17752 122414 SUB# 1.0.SZR :FIRST 4 WORDS 
10 17753 000475 JMP NOERR ,AGAINST EVERY 
11 17754 175400 INC 3.3 .OTHER IN BUFFER 
12 17755 020652 LOA 0.NOOw2 
13 1775& 025001 LOA 1,1,2 
14 17757 122414 SUB# 1.0.SZR 
15 177&0 000470 JMP NOERR 
16 17761 020647 LOA 0.NOD .. 3 
17 177&2 025002 LOA 1,2.2 
18 177&3 175400 INC 3.3 
19 177&4 106414 SUB# Od.SZR 
20 177&5 000463 JMP NOERR 
21 177&& 175400 INC 3.3 
22 17767 020642 LOA 0.NOOW4 
23 17770 025003 LOA 1,3,2 
24 17771 10&414 SUB# Od.SZR 
25 17772 00045& JMP NOERR 
2& 17773 034&37 LOA 3.NO.WK .#WOROS - 4 
27 17774 021000 LOA 0,0,2 
28 17775 025004 LOA 1,4,2 
29 1777& 122414 SUB# 1.0.SZR 
30 17777 000451 JMP NOERR 
31 20000 055000 STA 3.0,2 :CLR BUFFER NXT RO 
32 20001 15UOO INC 2.2 :SUMP AORS 
33 20002 175404 INC 3.3.SZR ,SKP DONE ALL 
34 20003 000771 JMP .-7 
35 LCALL ARANG :BITS 1 AND 15=1 
3& 20004 100270 ARANG-ASCRA*IBll+IOOOIO 
37 20005 101232 MOVZR# O.O.SZC :RELEASE THIS 
38 2000& 103123 AOOZL O.O.SNC ,OP TABLE 
39 20007 000403 JMP .+3 :EITHER = 0 KEEP IT 
40 20010 102400 NO.XO: SUB 0.0 
41 20011 042626 STA O.@NOIOX 
42 LCALL ARANG 
43 20012 100270 ARANG-ASCRA*IBII+100010 
44 20013 101102 MOVL O.O.SZC :NEXT 2 BITS =11 
45 20014 101103 MOVL O.O.SNC ,IS RELEASE THIS BUFFER 
46 20015 002432 JMP @NO.SX :SELECT NEW STRT BUFFER 
47 20016 022417 NO. X3: LOA O.@NOHIK 
48 20017 024136 LOA I.MPSWT 
49 20020 125005 MOV 1.I.SNR 
50 20021 00041& JMP NO. Xl 
51 20022 024414 LOA I.NO.37 
52 20023 10&032 AOCa Od.SZC :SKP IF HIGHK >= 32K 
53 20024 000413 JMP NO.XI 
54 ND.X4: LCALL ROMAP 
55 20025 100610 ROMAP-ASCRA*IBll+l00010 
56 2002& 101001 MOV O.O.SKP 
57 20027 00077& JMP NO.X4 
58 NO.X5: LCALL RSCRA 
59 20030 100050 RSCRA-ASCRA*IBII+IOOOIO 
60 20031 101001 MOV O,O,SKP 



102&7 N3MRT 102&6 N3MRT 
01 NO. X II LCALL ROMAP 01 , • T IlL MVOSK 
02 20037 100&10 ROMAP-ASCRA*IBII+IOOOIO 02 ,MOVABLE HEAD DISK TEST COMPATABLE ~IlH 

03 20040 101001 MDV O.O.SKP 03 ,THE DIAGNOSTIC LINKER 
04 20041 00077& JMP NO.XI 04 
OS NO.X2: LCALL RSCRA OS 000033 'MHOSK=33 
0& 20042 100050 RSCRA-ASCRA*IBII+IOOOIO 0& 'DEFINITIONS BLOCK TO LINKER 
07 20043 102401 SUB O.O.SKP 07 NEXTT MH.OO 
08 20044 000771> JMP NO.X2 08 020200 LMEML=. 
0'1 20045 042&32 STA O.OlNO.OX 0'1 0001&& .LOC LPGO 
10 LCALL RETRN 10 001&& 020203 MH.OO 
11 2004& 100210 RETRN-ASCRA*IBII+IOOOIO 11 0001&7 LPGO=. 
12 20047 017400 NO.SX: IIID.2C 12 020200 .LOC LMEML 
13 ,ERROR I III DA TA COMPARE 13 20200 000000 0 :TEST PASS CTR 
14 20050 054430 NOERR: STA 3.NO.SA 14 20201 000000 0 ,TEST ERROR CTR 
IS LCALL ERROl IS 20202 000000 0 :INTERRUPT TIMEOUT SWITCH 
16 20051 100350 ERROI-ASCRA.1811+100010 1& 20203 020231 MH.OO: MH.OI 
17 20052 000401 JMP • +1 17 20204 020341 MH.02 
18 20053 0204&0 LOA O.NDTXI 18 20205 000000 0 
1'1 LCALL ERRTX 1'1 2020& 000000 0 
20 20054 100170 ERRTX-ASCRA*IBII+IOO010 20 20207 177777 -I 
21 20055 020423 LOA O.NO.SA 21 20210 17&000 17&000 
22 2005& 02&425 LOA 1.00NOOSX 22 20211 0211>&5 MH.XI 
23 20057 032425 LOA 2.OlNOCSX 23 20212 021&1>5 MH.XI 
24 LCALL ERROC 24 020213 • TXTE I 

25 200&0 100370 ERROC-ASCRA*IBII+IOOOIO 25 20213 147515 MOVING HEAD DISK (PRIll 
2& 2001>1 000401 JMP .+1 2& 14452& 
27 2001>2 0204&4 LOA 0.NOTX2 27 043511> 
28 LCALL ERRTX 28 044240 
2'1 2001>3 100170 ERRTX-ASCRA*IBII+IOOOIO 2'1 040705 
30 2001>4 022421 LOA O.OlNDSTX 30 120104 
31 2001>5 021>414 LOA 1.00NO.CX 31 144504 
32 2001>1> 032414 LOA 2.OlNO.OX 32 045523 
33 LCALL ERROC 33 050050 
34 2001>7 100370 ERROC-ASCRA*IBII+IOOOIO 34 144722 
35 20070 000720 JMP NO.XO ,RELEASE IMMEO 35 000251 
3& 20071 000725 JMP NO.X! 3& 
37 INOlll REC DISK STATUS ERROR 
38 20072 020073 NOSTE: .+1 
3'! 20073 0& 1420 OIB O.NDOSK 
40 20074 0&&420 DIC I.NODSK 
41 20075 032410 LOA 2.OlNOSTX 
42 2007& 03&407 LOA 3.OlNOSTX 
43 20077 000751 JMP NOERR 
44 20100 000000 NO. SAl 0 
45 20101 017&23 NO.CX: NOORV 
4& 20102 017&34 ND.OX: ND.CO 
47 20103 017&21 NDDSX: NDDST 
48 20104 017&22 NOCSX: NDCST 
4'1 20105 017&3& NDSTX: NOSTA 
SO ,3/7 wORD OPERATION TABLES 
51 2010& 000025 NOCTB: .BLK 21. 
52 20133 020134 NDTXII .+1 
53 20134 005215 • UTE (cI5.cI2·NO.SA NDDST NOCST( 
54 2014& 020147 NDTX2: .+1 
55 20147 005215 • THE (cI5.cI2.NOSTA NOADR NO.CO( 
5& 20161 005215 NDH3: • UTE (CI5.cI2.DEV* 20 HIGH OISK ADORESS= 



102&9 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

2022& 102000 
20227 040756 
20230 001400 

20231 
20232 
20233 
20234 
20235 
20236 
20237 
20240 
20241 
20242 
20243 
20244 
20245 
20246 
20247 
20250 
20251 
20252 
20253 

20254 
20255 
2025& 
20251 
202bO 
202&1 
20262 
202&3 
20264 
202&5 
202&6 
20267 
20270 
20271 
20272 
20273 
20274 
20275 
2027& 
20277 
20300 
20301 

102000 
062033 
0&5433 
101220 
122415 
000~404 
124014 
000766 
000402 
126400 
044470 
102400 
024460 
030464 
041000 
151400 
125404 
000775 
062033 

102400 
105240 
125220 
040550 
030454 
050020 
130700 
151424 
000771 
063333 
151103 
000777 
070633 
153300 
151103 
000402 
010533 
152402 
152000 
052020 
123023 
000761 

:EIT~ER NO DISK CONTROL. ADAPTER IS OFF 
,OR T~ERE ARE NO DISKS ON LINE 
M~NCT: AOC 0.0 

STl 0.Mfi.00+2 
JMP 0.3 :TEST DELETED 

,DETERMINE IF SYSTEM HAS A MOVING HEAD 
,DISABLE TEST ENTER IF NONE EXISTS 

DISK 

MH.OI: ADC 0.0 
ODB O.M~OSK 
OIB I.M~OSK 

MOVlR 0.0 
SUB# I.O.SNR 
JMP .+4 
COM# 101. SZR 
JMP MHNCT 
JMP • +2 
SUB 101 
STA I.M~.BF 
SUB 0.0 
LOA I.M~MKI 
LOA 2.M~TBA 

STA 0.0.2 
INC 2.2 
INC 100.SZR 
JMP .-3 
DOB O.M~DSK 

.SEE IF C.A. REG 

:CHECK BITS 1-15 

,SKP IS CONTROLLLER EXISTS 
,NO DISK CONTROL 
,CAN USE B OCH MAP 
~AN'T USE B DCH MAP 
,SET FLAG FOR 8 OCH MAP 

.CLR ACTIVE TABLS 

.DETERMINE HOW MANY DISKS ON SYSTEM 
SUB 0.0 
MOVOR 0.1 
MOVZR 1.1 
STA O.M~.ND 
LOA 2.M~TU 
STA 2.20 

M~.IU NEGS 1.2 
INCZ 2.2.SZR 
JMP .-1 
DOCP O.MHOSK 
MOVL 2.2.SNC 
JMP .-1 
DIAC 2.MHDSK 
ADOS 2.2 
MOVL 2.2.SNC 
JMP • +2 
ISZ MH.NO 
SUB 2.2.SZC 
ADC 2.2 
STA 2.0120 
ADOZ I.O.SNC 
JMP MH.IL 

ITO INCR. OISK# 
.0 # DISKS 
.TO SET EXIST SWS 
,BY OOUBLEOI 

:SELECT CURRENT DISK 
,STALL AWHILE 

:GET STATUS , 
:IB9=DSK ROY 
.SKP=IB9 
ITHIS DISK NONEXIS 
: +I*DISKS 
,SKP=DRIVE EXISTS 
ISET NO DRIVE SWITCfi 
.INTO DESCRIPTOR TABLE 
ISKP=4 OSKS 
:NOT DONE ALL 

10270 
01 

N3MRT 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

20302 
20303 
20304 
20305 
20306 
20307 
20310 
20311 
20312 
20313 
20314 
20315 
2031& 
20317 
20320 
20321 
20322 
20323 
20324 
20325 
2032& 
20327 
20330 
20331 
20332 
20333 
20334 
20335 
20336 
20337 

0&2677 
130700 
151404 
000771 
052431 
052427 
020414 
040673 
020515 
101005 
000712 
020411 
024411 
030411 
054411 
00&101 
002401 
021223 
021474 
177574 
000033 
000777 
021020 
000000 
022145 
000000 
121555 
000102 
021303 
021304 

STALL FOR AWfiILE. THEN DETERMINE TfiE 
C~ARACTERISTICS OF EACH INDIVIDUAL DISK 
BUILDING A DISK DESCRIPTOR TABLE 

MHMKI 
MH.KI 
MH.K2 
MH.K3 
M~.S3 
MHTBA 
MH.BF 
MHTU 
MHTXB 

IORST 
NEGS 1.2 
INC 2.2.SZR 
JMP .-1 
STl 2.OlMHTXB+2 
STl 2.OlMHTXB+l 
LOA O.MHMKI-l 
STA O.MH.OO+l 
LOA O.M~.ND 
MOV O.O.SNR 
JMP MfiNCT 
LOA O.M~.Kl 
LOA I.MH.K2 
LOA 2.MH.K3 
STl 3.MH.S3 
JSR OlEINTS 
JMP 01.+1 
M~FSB 

MH.IR 
MHDPO-MHORE 
MHOSK 
777 
MH.IS 
o 
MHOPO 
o 
OlMHOPT 
.TXTE (BC 
MHDRX 
MHDRX+l 

.SO DESCRIPTION IS TYPED 

.=# OF DISKS ON LINE 

.SKP= AT LEAST ONE 
,DID NOT FINO ANY 

:INT MASK BITS 
lINT SERV DIRECTOR 

.FINO SEEK BIT 
,AORS TO TYPE OESCRIP. 

.-1 IF CAN USE "B" OCH MAP 



l0271 N3MRT l0272 N3MRT 
01 ,EXECUTE PORTION OF DISK TEST 01 ,SELECT A RAN~OM SUFFER START WITHIN FIRST 248 OF 
02 20340 020421 MH.KK 02 ITHE ASSIGNED SCRATCH AREA 
03 20341 030&44 MH.02: lOA 2.MH.00+2 03 MH.2C: lCAll ARANG 
04 20342 151004 MOV 2.2.SIR 04 20375 100270 ARANG-ASCRA*IBII+IOOOIO 
05 20343 001000 JMP 0.2 05 2037& 030432 lOA 2.MH248 
0& lCAll ASCRA ,GET IK SCR 0& 20377 105000 MOV 0.1 
07 20344 100010 ASCRA-ASCRA*IBII+IOOOIO 07 lCAll ADIVI 
08 20345 002453 JMP iIlMH.XX :NONE AVAIL 08 20400 100310 AOIVI-ASCRA*IBII+IOOOIO 
09 2034& 0207&5 lOA O.MH.BF IGET B FLG 09 20401 024152 lOA I. SCRlO 
10 20347 100004 COM O.O.SZR ,SKP IS USE "B" MAP FEATURE 10 20402 107000 ADD 0.1 
II 20350 000403 JMP .+3 ICAN'T USE IT 11 20403 04&420 STl l.iilMH24+1 10ATA START AooRS 
12 lCAll RNoMP ,SELECT AlB MAP 12 20404 024154 lOA 1.0CHlO 
13 20351 100530 RNoMP-ASCRA*IBII+IOOOIO 13 20405 107000 ADD 0.1 
14 20352 101000 MDV 0.0 14 2040& 04&41& STA l.iilM"'24+2 :C ... ANNEl START AooRS 
IS lCAll AOMAP 15 20407 024412 lOA I.MH.KK :UKS 
1& 20353 100550 AOMAP-ASCRA*IBII+IOOOIO 1& 20410 127120 AOOZl 1.1 :*4 
17 20354 002444 JMP iilMH.U 17 20411 125&20 INCZR 1.1 
18 lCAll ARANG 18 20412 125500 INCl 101 1+3 FOR 1ST 1K 
19 20355 100270 ARANG-ASCRA*IBII+IOOOIO 19 20413 04&412 STl l.iilMH24+3 1* BlOKS/SECToRS AVAIL 
20 2035& 105000 MOV 0.1 20 20414 000520 JMP M .... 03 :FIGURE OU W ... AT TO DO 
21 20357 152520 SUBIl 2.2 21 MH.2R: lCAll RSCRA ,RELEASE lK SCR 
22 203&0 153100 ADol 2.2 :=4 22 20415 100050 RSCRA-ASCRA*IBll+l000l0 
23 203&1 102400 SUB 0.0 23 2041& 0&3077 HAL T :NOT PROBABLE HALT 
24 203&2 04275& STA 0.iilMH.02-1 24 20417 00075& JMP MH.2C 
25 lCAll ADIVI 25 20420 021&&5 MH.U: MH.XI 
2& 203&3 100310 AOIVI-ASCRA*1811+100010 2& 20421 000000 M .... KK: 0 
27 203&4 100405 NEG O.O.SNR 27 20422 000030 MH24: 24. 
28 203&5 000410 JMP MH.2C 28 20423 020710 MHOST 
29 MH.2L: lCAll ESCRA 29 20424 020711 MHCST 
30 203&& 100030 ESCRA-ASCRA*IBll+l000l0 30 20425 020&44 MH.BK 
31 203&7 00040& JMP MH.2C ,CANT EXPAND MORE 31 2042& 020715 MHSEC 
32 lCAll EOMAP :ASSIGN TO DC ... 32 20427 000000 MH.NO: 0 
33 20370 100570 EOMAP-ASCRA*IBll+IOOOIO 33 20430 000370 MH248: 248. 
34 20371 000424 JMP MH.2R ,CANT ASSIGN MORE 
35 20372 01274& ISZ iilMH.02-1 ,11K'S +1 
3& 20373 101404 INC O.O.SIR 
37 20374 000772 JMP MH.2l ,TRY IK MORE TO ASSIGN 



10273 N3MRT 10274 N3MRT 
01 :NOw SELECT SECTOR TO EXERCISE 01 ,NOW GET RAN~OM DATA WORDS 
02 20431 020703 MHSC Y 02 LC ALL FRA~G 
03 20432 020726 MH.WK -03 20462 100450 FRANG-ASCRA.IBII+IOOOIO 
04 MH. 3S: LCALL ARANG 04 20463 034743 LOA 3.MH.NO-1 
05 20433 100270 ARANG-AsCRA'IBII+IOOOIO 05 20464 045402 ST A 1,MHDW1-MHSEC,3 'NE~ RAN DATA wos 
06 20434 105100 MOVL 0.1 06 20465 051403 STA 2.MHOW2-MHSEC.3 
07 20435 125220 MOVlR 101 ,OBO NO OF LOW 07 20466 041404 STA 0.MHOw3-MHSEC.3 
08 20436 022767 LOA 0.ii1MH24+3 , . 25& WO BLKS AVAIL. 08 LCALL ARANG 
0'1 20437 032772 LOA 2.@MH.3S-2 , . SECTORS CYL. 0'1 20467 100270 ARANG-ASCRA.IBII+IOOOIO 
10 20440 142432 suel. 2.0.SIC , IF NOT MORE IN CYL 10 ,ENTER THESE SELECTIONS INTO OPER. TABLE 
II 20441 141000 MOV 2.0 'USE. PER CYLINDER II ~0470 032440 LOA 2.@MH.WC+1 
12 20442 112405 SUB 0.2.SNR ,.PER CYL-#AVAIL 12 20471 126400 SUB 1.1 
13 20443 151400 INC 2.2 ,OIV BY 0 IS OFLOW 13 20472 034734 LOA 3.MH.NO-1 
14 LCALL AOIVI , (0) WILL=SECTOR START 14 20473 041405 STA 0.MHOW4-MHSEC.3 ,STR 4TH RANDOM WRO 
15 20444 100310 AOIVI-ASCRA'IBII+IOOOIO 15 20474 045401 STA 1,1,3 ,CLEAR ERR CTR. THIS OPTBL 
16 20445 026760 LOA 1.@MH.NO-2 16 20475 045406 STA I.MHRsC-MHSEC.3 ,CLR SINGLE SECTOR SEL. 
17 20446 032763 LOA 2.@MH.3S-2 17 20476 025776 LOA 1, -2, '3 
18 20447 146432 SUBl# 2.1.SlC ,SKP=MORE IN CYLINDER lB 20477 021771 LOA 0, -1,3 
1'1 20450 145000 MOV 201 ,ONLY FILL CYL.·S WORTH 1'1 20500 041000 STA 0,0,2 
20 20451 131300 MOVS 1.2 20 20501 151400 INC 2.2 
21 20452 125300 Mova 1.1 21 20502 175400 INC 3.3 
22 20453 127120 AOOlL 1.1 ,GET OUT OF STRT. SEC '5 WAY 22 20503 125404 INC 1,1, SZR 
23 20454 123000 .00 1.0 ,CREATE SEC CONTROL WO 23 20504 000773 JMP .-5 
24 20455 042751 STA Q,@MH24+4 , START SECTOR AND • 24 ,GENERATE DATA PA TTERN INTO SCRATCH AREA 
25 20456 150600 NEGR 2.2 25 
26 20457 151400 INC 2.2 26 20505 034721 MH.3G: LOA 3.MH.NO-1 
27 20460 151500 INCL 2.2 27 20506 031773 LOA 2.MHOST-MHSEC.3 
2B 20461 052751 STA 2.@MH.3S-1 ,. TIMES TO REGEN 4 WOS 28 20507 021402 LOA 0.MHOWI-MHSEC.3 ,GET 2 DATA WORDS 

2'1 20510 025403 LOA I.MHOW2-MHSEC.3 ITO FIRST 2 WORDS 
30 20511 041000 STA 0,0,2 ,IN THE BUFFER 
3! 20512 045001 STA 1,1,2 
32 20513 021404 LOA 0.MHOW3-MHSEC.3 
33 20514 025405 LOA I.MHOW4-MHSEC.3 
34 20515 041002 STA 0,2,2 
35 20516 045003 Sri>. 1,3,2 ,1ST WORDS RAN~OM 

36 20517 025411 LOA I.MH.WK-MHSEC.3 ,GET • WOROS-4 
37 20520 021000 LOA 0,0,2 
38 20521 041004 STA 0,4,2 
3'1 20522 151400 INC 2.2 
40 20523 125404 INC 1.1.SZR 
41 20524 000174 JMP .-4 
42 20525 002401 JMP @.+I 
43 20526 020734 MH.05 ,START SEEK AND WR ITE 
44 20527 117400 MH.WC: -400 
45 20530 020733 MHIOX 



10215 N3MRT 1021& N3MRT 
01 20531 000004 MH.44: 4 01 :SElECT A RANDOM CYLINDER NOT CURRENTLY USED 
02 :DATA CHANNEL AND SCRATCH ARE ASSIGNED 02 :BY ANY OF THE OP TABLES ON THIS DISK 
03 :SElECT ONE OF AVAILABLE DRIVES. THEN 03 MH.3U lCAll ARANG :RANDOM SEl CYl 
04 .SElECT ONE OF THE THREE OP TABLES 04 20&11 100210 ARANG-ASCRA*IBII+IOOOIO 
05 .AND PERFORM THE NEXT OPERATION REQ 05 20&12 105000 MOV 0.1 
0& 20532 02153& MHGDS 0& 20&13 030413 lOA 2.MHNCY .CYlINDER SELECTED 
01 20533 000010 10 01 lCAll ADIVI :MUST NOT BE 
08 MH.03: I.CAll ARANG :SElECT ONE OF AVAIL DRV'S 08 20&14 100310 AOIVI-ASCRA*IBII+IOOOIO 
0'1 20534 100210 ARANG-ASCRA*IBII+IOOOIO 0'1 20&15 101231 MOVZR# O.O.SKP :SKP=USE All # SlC=EVEN SNC=ODD 
10 20535 105100 MOVl 0.1 10 20&1& 000113 JMP MH.3l : DUAL. PROC. DELETE CYl. 
I! 2053& 125220 MOVZR 1.1 lOBO. NO DIV OF lOW II 20&11 0344&& lOA 3.MHSKM 
12 20531 030H2 lOA 2.MH.44 ., AVAILABLE DRIVES 12 20&20 1&4000 COM 3.1 
13 LCAll ADIVI .REM= DRIVE SELECTED 13 20&21 101400 AND 0.1 .HIGH CYl# BIT SOME DRV'S 
14 20540 100310 ADIVI-ASCRA*IBII+IOOOIO 14 20&22 121120 ADDZl 1.1 :POS. FOR SEEK 
15 20541 0405&3 STA O.MHDNM 15 20&23 1&3400 AND 3.0 :lOW SEEK CYl# 
1& 20542 101220 MOVZR 0.0 1& 20&24 123000 ADD 1.0 
11 20543 12&&&0 SUBCR I. I 11 20&25 034451 lOA 3.MHSKB .SEEK BIT 
18 20544 101220 MOVZR 0.0 18 20&2& 1&3000 ADD 3.0 .CHNG. TO SEEK CVl# 
1'1 20545 125200 MOVR I.! :DRV# POSITIONED FOR ooC'S 1'1 20&21 0344&0 lOA 3.MHTBl .AlREAoV IN USE 
20 2054& 044551 sn I.MHDRV 20 20&30 031400 lOA 2,0,3 .AND CYl 0 
21 20541 020555 LOA O.MHDNM :CURRENT oRIVE# 21 20&31 142415 SUB • 2.0.SNR :IS NOT EXERCISED 
22 20550 00&1&2 JSR iilMH.03-2 .GET DRV DESCRIPTOR TBlS. 22 20&32 000151 JMP MH.3l 
23 20551 020&1& MHlSC 23 20&33 031410 lOA 2.10.3 
24 20552 022771 lOA O.iiI.-1 :GET lAST SECTOR WORD 24 20&34 142415 SUB. 2.0.SNR 
25 20553 100015 COM# O.O.SNR :NO SKP=NO DRIVE 25 20&35 000754 JMP MH.3l 
2& 20554 0001&0 JMP MH.03 :TRY NEW RANDOM 2& 20&3& 031420 lOA 2.20.3 
21 20555 050532 STl 2.MHTBl :SAVE CYl. 1.0. AoRS 21 20&31 142415 SUB. 2.0.SNR 
28 LCAll ARANG 28 20&40 000151 JMP MH.3l 
2'1 2055& 100210 ARANG-ASCRA*IBII+IOOOIO 2'1 20&41 040453 STA O.MHCYl ,CYl SEl OK TO USE 
30 20557 101300 MOVS 0.0 30 20&42 002401 JMP iiI.+1 
31 205&0 12&520 SUBZl 1.1 31 20&43 020433 MH.3S 
32 205&1 125140 MOVOl 1.1 :ACI=3 32 20&44 000000 MH.BK: 0 
33 205&2 101220 MOVZR 0.0 33 20&45 000017 MHI7: 17 
34 205&3 107&27 ANDZR O.l.SBN :3 RESULT IllEGAL 34 20&4& 117404 -252. 
35 205&4 125101 MOVl 1.1. SKP 35 20&47 002000 IB5 
3& 205&5 000772 JMP .-& ,TRV NEXT 2 BITS 
37 205&& 102400 SUB 0.0 
38 205&7 125004 MOV I.I.SZR 
3'1 20570 020743 lOA 0.MH.03-1 
40 20571 125224 MOVZR I.I.SZR 
41 20572 103000 ADD 0.0 
42 20573 030514 l.oA 2.MHTBl 
43 20574 1!3000 ADD 0.2 
44 20515 05053& STA 2.MHIDX :SAVE SELECTED OP TBl. AORS 
45 2057& 034514 lOA 3.MHCST+I 
4& 20517 024514 lOA I.MHCST+2 
47 20&00 021000 LOA 0.0.2 
48 20&01 041400 STl 0.0.3 
4'1 20&02 151400 INC 2.2 
50 20&03 115400 INC 3.3 
51 20&04 125404 INC I. I. SZR 
52 20&05 000113 JMP .-5 
53 20&0& 02450& lOA I.MHCYl :GET CYL SEEK WORD 
54 20&01 125004 MOV loI.SZR ,SKP=NON SEl. WRITE 
55 20&10 000440 JMP MH.4A ,ALROY ACTIVE. READ IT 



!0277 N3MRT 
01 
02 
03 
0" 20050 100270 
05 20051 105300 
06 20652 122023 
07 20653 000463 
08 20654 020447 
09 20655 040440 
10 20656 101004 
II 20657 000457 
12 ?ObbO 030423 
13 
14 <Cobl 100310 
15 20662 024705 
1& 20663 115400 
17 20664 15&415 
18 20b65 123000 
19 20666 123000 
20 20007 040434 
21 20670 040425 
22 20b71 034442 
232Gb?? 041407 
24 20673 020753 
2S "Ob"14 040432 
20 20b7" 000010 

,RANDOM SELECT TO UTILIZE CONTIGUOS SECTORS 
,OR SINGLE SECTOR AREA OF THIS CYLINDER 
MH.4A: LCALL ARANG ,GET RAN~OM ~ 

ARANG-ASCRA'IBll+IOOOIO 
MOWS 0.1 ,SEE WHITCH BYTE IS LARGER 
AoCZ I.O.SNC ,SKP=USE SINGLE CYLINDER 
JMP MH.04 ,USE ALL POS. SECTORS 
LOA O.MHRSC ,GET SINGLE SECTOR WORD 
STA O.MHSEC ,IN CASE ALREADY WRITTEN 
MOV O.O.SlR ,SKP=NO SECTOR SELECTED 
JMP MH.04 ,ALROY wRITTEN. READ IT 
LOA 2.MHSCY ,. SECTORS PER CYL 
LCALL AoIVI ,REM= SECTOR SELECTED 
AOIVI-ASCRA*IBll+IOOOIO 
LOA I.MHI7+2 ,I SECTOR 
INC 0.3 ,IF=LAST SECTOR 
SUB. 2.3.SNR 'i IS FORCE EOC ON OPERATIONS 
ADD 1.0 
ADD 1.0 
STA O.MHRSC 
STA O.MHSEC 
LOA 3.MHIoX 
STA 0.7.3 
LOA 0.MHI7+1 
STA O.MH.WK 
J"IP MH.3G 

,UPDATE CONTROL TABLE 
.=-252. 
,TO GEN I BLOCK'S WORTH 
,GENERATE OATA START WRITE 

!0278 N3MRT 
01 20016 000000 
02 20b77 000000 
03 20700 000000 
04 20701 000000 
05 20702 000000 
00 20703 000000 
07 2070" 000000 
08 20705 000000 
09 20706 000000 
10 000011 
II 20707 022150 
12 20710 000000 
13 20711 000000 
14 20712 020714 
1520713 177770 
10 20714 000000 
17 20715 000000 
18 20716 000000 
19 20717 000000 
20 20720 000000 
21 20721 000000 
22 20722 000000 
23 20723 000000 
24 000010 
25 20724 000000 
20 20725 000000 
27 20726 000000 
28 20727 001000 
2q 20730 000000 
30 20731 000000 
31 20732 000000 
32 20733 000000 

MHLSC: ,LST SECTOR*20 
MHHDP' ,HEAD POSITIGN BIT 
~HNSC: ,a OF SECTORS I SIDE 
MHLHo: ,LAST HO •• POS FOR DOC'S 
"'HNHO: ,. OF HEAoS(SURFACESJ 
MHSCY: ,. OF SECTORS PER CYLINDER 
~HSKB: ,"SEEK" COMMAND BIT 
MHSK~: :SEEK CYL. MASK LO~ BITS 
MHNCY: ,. OF CYLINDE~S THIS DISK 
MHOBL=.-MHLSC ,. OF WORDS IN ABOVE 
MHTeL: MHoPO+MHDBL ,PTR TO 3 DRV. OP TBLS 
MHoST: 0 
MHCST: 0 

MHCYL 
-MHCTL 

MHCYL: 0 
MHSEC: 0 

o 
MHDWI: 0 
MHDW2: 0 
"'HDW3: 0 
MHoW4: 0 
"'HRSC: 0 
MHCTL=.-MHCYL 
MHoNM: 0 
MHoRV: 0 
MH.WK: 0 
"'H.SC: 1000 
MH.CO: 0 
MH.OC: 0 
MHSTA: 0 
MHIOX: 0 

,RANDOM CYL. PLUS SEEK 
,.SEC·S*IB5+SECTOR • LO~ BITS 
,ERROR CTR. THIS OP TABLE 
,RANDOM DATA WORD I 
,WORD 2 
,RANDOM WORD 3 
,RANDOM WORD 4 
,SINGLE RANDOM SECTOR 
,LENGTH OF OPERATION TBL 
,CURRENT DRIVE. 
,oRva POS. FOR OOC 

COMMAND + CYL • 
SECT SIDE-SECK 
STA TUS READ 



!0279 N3MRT 10280 N3MRT 
01 :CREATE DISK OOA'S AND DOC'S 01 :INTERRUPT SERVICE DISPATCHER 
02 :'1H.05 IS WRITE ENTER SUB SEEK/2 FROM SEEK 02 21017 000033 MHDSK 
03 :MH.04 IS READ ENTER SUB SEEK FROM SEEK 03 21020 01.0433 MH. IS: DIA O.MHDSK 
04 20734 020750 M~.05: lDA O.MHSKB :GET SEEK BIT 04 21021 040711 STA O.MHSTA 
05 20735 101221 foIOVZR O,O,SKP :DIV BY 2 05 21022 032773 lDA 2.ii)MH.OX 
06 20736 0207Q6 MH.04: lOA O.MHSKB 06 21023 151132 MOVZl# 2.2.SZC 
07 20737 024755 lOA I.MHCYl :CYl# WITH SEEK IN IT 07 21024 001000 JMP 0.2 
08 20740 106400 SUB 0.1 :CREATE READ OR WRITE 08 
09 20141 044767 SlA I.MH.CO ,READ OR WRITE 09 21025 020772 LOA O.MH.IS-I 
10 207"2 024753 lOA I. MHSEC 10 21026 040144 STA O.UDEVI 
II 207 i'.1 020453 lOA O.MH.OX+I :TO MASK START SECTOR 11 21027 060233 NIOC MHOSK 
12 207 .. 4 123400 AND 1.0 12 21030 001400 JMP 0.3 
13 207U'5 106700 SUBS O. I 13 :PROCESS SEEK INTERRUPT 
l£i 20746 125220 MOVZR 1.1 ,POSITION# OF SECTORS 14 21031 004000 IB4 
15 207il.7 125220 MOVZR 1.1 ,INTO BIT 15 15 21032 121033 MHSKI: iiJ.+1 
16 20150 030730 lOA 2.MHNSC ,# OF SECTORS SIDE 11. 21033 024770 LOA I.MHSKI-I ,SEEK ~ONE BIT 
17 20751 044760 STA I.MH.OC 17 21034 123414 ANO# 1,O,SZR :SKP=NOT THIS ORV 
18 20152 105000 MOV O. I ,CALCULATE HEAD AND 18 21035 000405 JMP .+5 ,FOUND SEEK DONE 
19 LCAll AOIVI :START SECTOR # 19 21036 125120 MOVZL 1.1 
20 20753 100310 AOIVI-ASCRA·IBII+IOOOIO 20 21037 125133 MOVZl# 1.1.SNC :SKP NOW IS ERROR 
21 20754 135000 MOV 1.3 ,ACI=HEAO * 21 21040 000774 JMP MHSKI+2 ,TRY NEXT ORV 
22 20755 024754 LOA I. MH. DC ,REM IN ACO=START SECTOR 22 21041 000414 JMP MHRSK ,ERROR RESEEK 
23 20156 103120 MH.5S: AOOZl 0.0 ,SIDE AND 23 21042 123400 AND 1.0 ,(O)=SINGLE BIT SEEK DONE 
24 20757 103120 AOOZl 0.0 ,SECTOR POSITIONED 24 21043 061033 OOA O.MHOSK 
25 20700 030717 LOA 2.MHHOP :HEAO POSITION BIT 25 21044 024415 LOA I.MHRWI , READ/WRITE AORS 
21. 207bl 151220 MOVZR 2.2 26 21045 046750 STA l.iilMH.OX 
27 20762 175120 MOVZl 3.3 'HD# OVER I BIT 27 21046 020662 MHRDO: LOA O.MH.CO ,COM# CYl# 
28 2076.5 151224 MOVZR 2.2.SZR :SKP=HO# POSITIONED 28 21047 024662 lOA I.MH.OC :SECTOR SIDE SECK 
29 207 oil 000776 JMP .-2 29 21050 030641 LOA 2.MHCST ,CHANNEL AORS 
30 20765 163000 ADD 3.0 ,HO# INTO THE DOC 30 21051 072033 006 2.MHOSK 
31 207&. 030656 LOA 2.MH.BK ,(2) =# 256 WO 6LK AVAIL 31 21052 067033 DOC I. MHOSK 
32 20767 1'&432 SUBZ# 2.1.SZC 32 21053 061133 OOAS O.MHOSK 
33 2077C 1!.t5000 MOV 2. I :ACI=# SECTORS 33 21054 001400 JMP 0.3 
3l.! 20'!7~ 131300 MOVS 1.2 ,TO EXERCISE 34 21055 061033 MHRSK: OOA O.MHOSK 
35 .::!j7:~ 124400 NEG 1.1 35 21056 024420 LOA I.MHST. 
31. 2077 3 034652 LOA 3.MH17 31. 21057 046736 STA l.iilMH.OX 
37 20 r i '; 167400 AND 3. I 37 21060 001400 JMP 0.3 
38 2077''': 123000 ADD 1.0 38 
39 20770 024727 LOA I.MHORV 39 :PROCESS READ OR WRITE INTR 
40 2~7'17 123000 ADD 1.0 :+ORIVE AND S,URF. 40 
41 2100 C 040731 STA O.MH.OC :=SECTOR SIDE SECT K 41 21061 12101.2 MHRWI' ro.+1 
42 21UOI 150400 NEG 2.2 42 2101.2 105223 MOVZR O.l.SNC ISKP OSK STATUS ERROR 
43 210C? 102520 SUBZL 0.0 43 21063 000407 JMP MHFOK 
44 ~ 1 i) D:~ 103100 AOOl 0.0 44 21064 065433 018 I. MHDSK 
45 2~~~ .. i 13000 ADO 0.2 45 21065 046415 STA 1.@MHST.+4 
46 o:.. .. <#.).:J 050721 STA 2.MH.WK ,BUFFER L - 4 ~ORDS 46 2106& 024410 LOA I.MHST. 
47 2100& 020424 MH.5G: LOA O.MHSKI 47 21067 046726 STA I. iilMH. OX 
48 ;:>10n1 042406 STA O.iilMH.OX 48 21070 061033 OOA O.MHOSK 
49 21 0 ~ 0 020721 LOA O.MH.OC ,ORV# SURF/SEC AND COUNT 49 21071 001400 JMP 0.3 
50 21 C 11 063233 DOCC O.MHOSK 50 21072 061033 MHFOK 1 OOA O.MHDSK 
51 '10\2 024702 lOA I.MHCYL 51 21073 024404 LOA I.MHST.+I 
52 ~ 1 C 13 005333 OOAP I. MHOSK 52 21074 046721 STA I. iIlMH. OX 
53 lCAlL RETRN , START SEEK EXIT 53 21075 001400 JMP 0.3 
54 ~ 1 D! 4 100210 RETRN-ASCRA.IBII+IOOOIO 54 21076 021722 MHST. : "'HSTE 
55 21015 020205 MH.OX: MH.00+2 55 21077 021574 MHCOM 
56 ,,01& 001777 1777 50 211 00 021420 MHSEO 

57 21101 021432 MH~D" 
58 21102 021773 MHOIB 
59 21103 001400 MH.141 1400 
00 21104 001760 1760 



0281 N3MRT 
!0282 N3M~T 01 21105 001443 LSETB 

02 21106 00001& MH.I&: 1& 01 DETERMINE THE NUMBER OF SECTORS ON A SIDE 
02 READ 2 SECTORS AT A TIME UNTILTHE SECTOR /I 
03 INCREMENTS BY MORE THAN 2 OR EOC SETS TO=I 
04 21107 102400 SUB 0.0 
05 21110 00&770 MHSCQ: JSR iilMHST.+2 :SEEK CYL 0 
06 21111 024572 LOA I.MHDRX :DRIVE /I FOR DOC 
07 21112 03077" LOA 2.MH.I& 
08 21113 147000 ADD 2.1 
Oq 21114 107000 ADD 0.1 :CREATE DOC 
10 21115 040571 STA O •• MHLSC :SAVE IN CASE LAST 
II 21116 143000 ADD 2.0 
12 21117 101"00 INC 0.0 := NEXT SECTOR/I 
13 21120 101400 INC 0.0 
14 21121 0&7233 DOCC I.MHDSK :DISK. SECTOR AND -I 
IS 21122 0327&3 LOA 2.iilMH.14+2 :PROG. END BUFFER 
1& 21123 072033 OOB 2.MHOSK 
17 21124 152400 SUB 2.2 
18 21125 071133 DOAS 2.MHDSK :START READ 
Iq 21126 006753 JSR iilMHST.+3 : 1'1 A IT FOR DONE 
20 21127 000020 IBII :ENO BIT IS LEGAL 
21 21130 072433 DIC 2.MHDSK 
22 21131 024753 LOA I.MH.lhl :SECTOR/HEAD MASK 
23 21132 147400 AND 2.1 
24 21133 030774 LOA 2 •• -4 :TO+I SECTOR AG. 
25 21134 113000 ADO 0.2 
2& 21135 132414 SUB. 1.2.SZR :SKP=HEAD INCREMENTED 
27 21136 000404 JMP • +4 ,FOUND HEAD END 
28 21137 070633 DIAC 2.MHDSK ,GET STATUS 
2q 21140 151213 MOVR/I 2.2.SNC ,SKP=ASSUME EOC ERR 
30 21141 000747 JMP MHSCQ :TRY NEXT SECTOR 
31 21142 030741 LOA 2.MH.14 
32 21143 147400 AND 2.1 ,CLEAR ALL BUT HEAD BIT 
33 21144 044543 STl I •• MHHDP ,SAVE HEAD POS BIT 
34 21145 101220 MOVZR 0.0 
35 2114& 101220 MOVZR 0.0 
3& 21147 101220 MOVZR 0.0 :SAVE THE II OF SECTORS 
37 21150 101220 MOVZR 0.0 ,POSITION IN BIT 15 
38 21151 040537 STl O •• MHNSC 



10283 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
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 

21152 
21153 
21154 
21155 
21156 
21157 
21160 
21161 
21162 
21163 
21164 
21165 
21166 
21167 
21170 
21171 
21172 
21173 
21174 
21175 
21176 
21177 
21200 
21201 
21202 
21203 
21204 
21205 
21206 
21207 
21210 
21211 
21212 
21213 
21214 
21215 

40 21216 
41 21217 
42 21220 
43 21221 

102400 
006725 
024527 
030731 
147000 
030527 
147000 
107000 
067233 
032722 
072033 
152400 
071133 
006712 
000020 
024516 
070433 
151222 
000403 
123000 
000755 
040512 
125220 
101220 
125224 
000776 
101400 
040505 
126400 
030501 
147000 
100400 
100004 
000775 
044477 
062677 
002401 
021454 
021456 
001000 

~OW DETERMINE THE NUM8ER OF SIDES PER CYLINDER 
READ TWO SECTORS STARTING AT THE LAST SECTOR 
ON EACH SIDE UNTIL EOC IS SET TO 1 

SUB 0.0 :START HEAO 0 
MHHDQ: JSR ~MHST.+2 :SEEK CYL#O 

LOA I.MHDRX :DRV# POS FOR DOC 
LOA 2.MH.16 :TO READ 2 SECTORS 
ADD 2.1 
LOA 2 •• MHLSC 
A DO 2.1 
ADD O. I 
DOCC I.MHDSK 
LOA 2.iilMH.14+2 
DOB 2.MHDSK 
SUB 2.2 
DOAS 2.MHDSK 
JSR iilMHST.+3 
IBII 
LOA I .. MHHDP 
DIA 2.MHDSK 
MOVZR 2.2.SZC 
JMP .+3 
ADD 1.0 
JMP MHHDQ 
STA O .. MHLHD 
MOVZR 1.1 
MOVZR 0.0 
MOVZR 1.1.SZR 
JMP .-2 
INC 0.0 
SrA O •• MHNHD 
SUB I.! 
LOA 2 •• MHNSC 
ADD 2.1 
NEG 0.0 
COM O.O.SZR 
JMP .-3 
STA I .. MHSCY 
10RST 
JMP OJ.+I 
MHSTO 
MHSTD+2 

MH.B6: IB6 

:LAST SECTOR # 

:+ HEAD # 

: START READ 
:IIA IT READ DONE 
:END ONLY LEGAL ERR 
:HEAD POSITION BIT 

:SKP=NO ERR YET 
IASSUME EOC 
:+1 HEAD # 
:QUERY HEAD AGAIN 
!LAST HEAD # FOR DOC 

:POS. HD# TO BIT 15 

:=# HEADS THIS DISK 
:SAVED FOR SELECT 

:# SECTORS PER SIDE 

:.HDS-l=O ACUMLATE 
:# SECTORS PER CYLINDER 

10284 N3MRT 
01 21222 021536 
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 
46 
47 
48 

21223 
21224 
21225 
21226 
21227 
21230 
21231 
21232 
21233 
21234 
21235 
21236 
21237 
21240 
21241 
21242 
21243 
21244 
21245 
21246 
21247 
21250 
21251 
21252 
21253 
21254 
21255 
21256 
21257 
21260 
21261 
21262 
212&3 
21264 
21265 
212&& 
21267 
21270 
21271 
21272 
21273 
21274 
21275 
21276 
21277 

49 21300 
50 21301 
51 21302 

020461 
00&776 
021306 
010460 
101001 
002770 
020770 
024451 
0&7233 
17&400 
076033 
0&1133 
176120 
175404 
000777 
075433 
062&77 
175004 
17&401 
000403 
05643& 
101120 
040443 
114240 
175404 
000777 
115220 
117000 
067233 
075333 
004551 
000000 
074433 
075233 
114&40 
174000 
054426 
05441& 
117000 
0&7233 
075333 
004536 
000040 
0&4433 
101220 
125212 
101220 
000415 

MHGDS 
:DETERMINE wHERE THE SEEK BIT IS IN THE DOA INSTR. 
:IF IB6 ACTS LIKE A DISK WRITE. SEEK IS lB5 
MHFSB: LDA O.MHORX+l :CURRENT DRIVE# 

JSR ruMH.8&+1 :GET DESCRIPTOR TABLE 
.MHLS :INTO .ORK AREA 
ISZ .MHLS :SKP=NO SUCH DRIVE 
MOV O.O.SKP 
JMP "MH. B&-1 
LOA O.MH.B& 
LOA I.MHDRX 
DOCC 1. MHDSK 
SUB 3.3 
OOB 3.MHDSK 
ODAS O.MHDSK 
AOCZL 3.3 
INC 3.3.SZR 
JMP .-1 
DIB 3.MHDSK 
IORST 
MOV 3.3.SZR 
SUB 3.3.SKP 
JMP • +3 
SrA 3.iil.MHBF 
MOVZL 0.0 
SrA O .. MHSKB 
COMOR 0.3 
INC 3.3.SZR 
JMP .-1 
MOVZR 0.3 
ADD 0.3 
DOCC I.MHDSK 
DOAP 3.MHDSK 
J5R MHWDN 
o 
DIA 3.MHOSK 
OOAC 3.MHDSK 
NEGOR 0.3 
COM 3.3 
S rA 3 •• MHSM 
SrA 3 •• MHLS 
ADO 0.3 :SEEK TO 
DUCC I.MHDSK 
DOAP 3.MHDSK 
JSR MHWDN 
1810 
DIA I.MHDSK 
f10VZR 0.0 
MOVR# 1,1,5ZC 
'lOVZR 0.0 
JMP MHCYQ-2 

:SEE IF LAST DRIVE 

:CURRENT DOC FOR DRV 

:=-2 
:STALL wAIT FOR DCH 

:SEE IF ADRS INCR.·D 

:SKP=IB& IS SEEK 

:CAN'T USE B DCH MAP 
IND. IT'S lB5 
:SAVE SEEK BIT 

:STALL REST OF IORST 

:CREATE RECALIBRATE 

:WAIT DONE NO ERRS 

CREATE CYL# MASK 
IN CASE CYL# SPLIT 
SAVE SEEK LOW MASK 
FOR OK STATUS READ 
LAST POS. 
SELECT DRV 
TRY CYL#=MASK 
wAIT FOR DONE 
SEEK ERR ALLOWED 

POSITION HIGH ORDER SEEK BIT 
NO SEEK ERR=SKP 
REAL SEEK WITHIN MASK 



10285 N3MRT 10286 N3MRT 
01 21303 000000 MHDRX: 0 01 INOW ~ERFORM A SERIES OF SEEKS ADDING ONE BIT AT 
02 21304 000000 0 02 IA TIME INTO THE CYLINDER * STARTING FROM HIGH AND 
03 21305 020333 .MHBF MH.BF 03 IwORKING TO THE LOw ORDER BIT. IF SEEK ERROR. TAKE 
04 2130& 000000 .MHLS 0 04 .ITHE BIT OUT OF THE CYLINDER * AND MOVE TO THE NEXT 
05 21307 000000 .MHHO 0 05 ILEAST SIGNIFICANT BIT. THIS SEQUENCE SHOULD ALLOw 
0& 21310 000000 .MHNS 0 0& 'US TO DETERMINE THE LAST VALID CYLINDER NUMBER 
07 21311 000000 .MHLH 0 07 21317 17&400 SUB 3.3 
08 21312 000000 .MHNH 0 08 21320 054776 STA 3 •• MHNCY ICURRENT CYL* 
0'1 21313 000000 .MHSC 0 0'1 21321 0&5233 MHCYQ: DDAC I.MHDSK 
10 21314 000000 .MHSK 0 10 21322 030773 LOA 2 •• MHSM .LOW ORDER SEEK MASK 
11 21315 000000 .MHSM 0 11 21323 150400 NEG 2.2 
12 21316 000000 .MHNC 0 12 21324 151404 INC 2.2.SZR IKILL SOME TME 

13 21325 000777 JM~ .-1 
14 21326 030755 LOA 2.MHORX 
IS 21327 034422 LOA 3.MH.17 
16 21330 173000 AOD 3.2 ITO READ 1 SECTOR 
17 21331 073233 DOCC 2.MHDSK ,SELECT DRIVE 
18 21332 125213 MOVR# 1.I.SNC :SKP=ERROR LAST SEEK 
1'1 21333 000420 JMP MHCYX .OK TO SEEK AGN. 
20 21334 0247&0 LOA I •• MHSKB :SEEK BIT 
21 21335 131220 MOVZR 1.2 
22 2133& 133000 ADD 1.2 :CREATE RECAL INSTR. 
23 21337 071333 DOAP 2.MHDSK ,START IT 
24 21340 064433 DIA I.MHOSK 
25 21341 125202 MOVR 1.l.SlC 
26 21342 00077& JMP .-2 :WAIT SEEK ERR TO CLR 
27 21343 004467 JSR MHWDN :WAIT RECAL DONE 
28 21344 000000 0 :NO ERRS ALLOWED 
2'1 21345 064633 DlAC I.MHDSK 
30 2134& 152400 SUB 2.2 
31 21347 050737 STl 2 •• MHLS :TO READ FROM CYL*O 
32 21350 000751 JM~ MHCYQ .STALL CHECK ERR AGN. 
33 21351 000017 MH.17: 17 
34 21352 001443 LSETB 



10287 N3MRT 10288 N3MRT 
01 21353 101005 MfiCYX: MOV O.O.SNR 01 21412 010704 MfiCYE: ISl .MHNCY :=OCYL.·S INC. 0 
02 21354 00043& JMP MfiCYE :OONE ALL 8ITS IN CYL# 02 21413 002401 JMP iil.+l 
03 21355 024731 LOA I .. MHLS 'LAST OK CYL • 03 21414 021107 MHSCQ-l 
04 2135& 032774 LOA 2.iilMH.17+1 04 -,SEEK FUR CYLOO 
OS 21357 072033 DaB 2.MHOSK :LOAO THE CA OS 21415 000004 4 
0& 213&0 0&5133 DOAS I.MHOSK ISTART A DISK READ 06 2141& 174000 174000 
07 21361 004451 JSR MHWON 'WAIT READ WRITE DONE 07 21417 000000 0 :SAVE PC 
08 213&2 000004 IBI3 ICHKWRO LEGAL ERRS 08 21420 054777 MHSEO: STA 3,.-1 
09 213&3 0&4433 DlA I.MHDSK 09 21421 0346&2 LOA 3.MHORX 
10 21364 065033 DOA I.MHOSK :CLEAR SUTUS 10 21422 077233 DOCC 3.MHDSK 
11 213&5 024730 LOA 1 •• MHSM :SEEK MASK 11 214~3 034671 LOA 3 •• MfiSK 
12 21366 130000 COM 1.2 12 21424 075333 DOAP 3.MHDSK 
13 213&7 034-727 LOA 3 •• MHNCY 13 21425 004405 JSR MfiWON :WAIT SEEK DONE 
14 21370 117000 ADO 0.3 :AOO 1 BIT TO CYL# 14 21426 000000 0 :NO ERRS ALLOWED 
15 21371 1&7400 AND 3.1 :LOW ORDER CYL# 8ITS 15 21427 074433 OIA 3.MHOSK 
16 21372 173400 AND 3.2 IHIGH ORDER BIT 16 21430 075233 OOAC 3.MHOSK 
17 21373 153120 AOOlL 2.2 17 21431 0027&6 JMP iIlMHSEO-l 
18 21374 147000 ADO 2.1 :CYL# FOR OOAP 18 ,WAIT FOR ANY DONE OR ERROR FLG 
19 21375 044711 SlA I •• MHLS :FOR NEXT RD. IF OK STA TUS 19 ,CALL+l CONTAINS ANY LEGAL ERROR BITS 
20 2137& 030716 LOA 2 •• MHSKB : +SEEK BIT 20 21432 050417 M~WON: STA 2.MHSAVR 
21 21377 147000 ADO 2.1 :SEEK+CYL# 21 21433 044417 STA I.MHSAVR+l 
22 21400 065333 DOAP I.MHOSK : START SEEK 22 21434 0307&2 LOA 2.MHSEO-2 ,R/W DONE SEEK DONE AND ERR 
23 21401 054715 SlA 3 •• MHNCY ,SAVE CYL # 23 21435 0&4433 OIA I.MHOSK 
24 21402 004430 JSR MHWDN :WAIT SEEK DONE OR ERR 24 21436 147415 AND# 2.!.SNR ,WAIT FOR A DONE 
25 21403 000040 IBIO ,ONLY SEEK ERR VALID 25 21437 000776 JMP .-2 
26 21404 064633 DIAC I. MHOSK 26 21440 064433 OIA 1. MHOSK 
27 21405 034711 LOA 3 •• MHNCY 27 21441 125213 MOVR# 1.!.SNC ,SKP=ERROR BIT 
28 21406 125212 MOVR# 1.!.SlC :SKP=NO SEEK ERROR 28 21442 000404 JMP .+4 
29 21407 11&400 SUB 0.3 :ERR IS REMOVE BIT AG. 29 21443 031400 LOA 2.0.3 ,GET LEGAL ERR BIT 
30 21410 101220 MOVlR 0.0 ,SKP IS CYL# FORMED 30 21444 147415 AND. 2.1.SNR :SKP IF LEGAL ERR 
31 21411 000707 JMP MHCYQ-I :QUERY NEXT CYL# 31 21445 0&3077 HALT :OISK ERR NOT EXPECTED 

32 21446 030403 LOA 2.MHSAVR 
33 21447 024403 LOA 1 .... HSAVR+l 
34 21450 001401 JMP 1.3 ,RETURN TO CALL 
35 21451 000000 MHSAVR: 0 
36 21452 000000 0 
37 21453 040000 IBI 
38 :THIS D~IVE HAS BEEN SIlEO SAVE THE DATA ASSOCIATED wITH IT 
39 21454 020630 MfiSTO: LOA O.MHORX+l 
40 21455 004507 JSR MHSDS ISAV OESCR. INORIVE TABLE 
41 21456 020626 LOA O.MHORX+I 
42 21457 024736 LOA I.MHSEO-3 
43 21460 101400 INC 0.0 
44 21461 122415 SUB. 1.0.SNR :SKP=NOT DONE ALL DRIVES 
45 21462 002452 JMP iIlMHRTX+3 
4& 21463 040621 SlA O.MHDRX+l :NEXT DRV# 
47 21464 0241&7 LOA I.MHSTD-l 
48 21465 020616 LOA O.MHDRX 
49 21466 107000 ADO 0.1 
50 21467 044614 STA I.MHORX :DRV# FOR DOC INSTR. 
51 21470 002401 JMP iIl.+l 
52 21471 021223 MHFSB :00 NEXT DRIVE 



10289 N3MRT 10290 N3MRT 
01 ,REPORT TO THE OPERATOR THE MAGNITUDE AND 01 ,MOVE THE DEFINITIONS TABLE FOR THIS DISK 
02 ,SPECIFICS OF THE OISK SYSTEM 02 ,INTO THE PROGRAM wORK TABLE AREA 
03 21472 020341 MH.02 03 2153& 175400 MHGDS: INC 3.3 
04 21473 020204 MH.OO+I 04 21537 054415 STA 3.MHGD3 
05 21474 02077& MH.IR: LOA 0.MH.IR-2 05 21540 035777 LOA 3,-1.3 
0& 21475 04277& STA O.ilMH.IR-I :TO ENTER AT EXECUTE 0& 21541 030414 LOA 2.MHOPT ,POINTS TO DRIVE PTR. TABLE 
07 2147& 102400 SUB 0.0 07 21542 113000 ADO 0.2 
08 21477 040&05 SlA O.MHORX+I 08 21543 031000 LOA 2,0,2 ,TA8LE PTR. THIS DRIVE 
0'1 21500 020431 LOA O.MHRTX 0'1 21544 024417 MHCOS: LOA I.MHwEL ,WORK AREA LENGTH 
10 LCALL ERRTX ,TYPE HEADER 10 21545 021000 LOA 0,0,2 
II 21501 100170 ERRTX-ASCRA*1811+1000IO II 2154& 041400 STA 0.0,3 
12 21502 020&02 MHIRL: LOA O. MHORX+I ,GET ORV # 12 21547 151400 INC 2.2 
13 21503 004433 JSR MHGOS ,DESCRIPTOR TA8LE 13 21550 175400 INC 3.3 
14 21504 02130& .MHLS ,INTO wORK AREA 14 21551 125404 I'IC I.I.SZR 
15 21505 022777 LOA O.iil.-I ,GET SECTOR WORD IS 21552 000773 JMP .-5 ,MOVE THE WHOLE TABLE 
1& 2150b 100005 COM O.O.SNR ,SKP=ORIVE EXISTS 1& 21553 002401 JMP ilMHG03 
17 21507 000413 JMP MHIRR U)R I VE NON-E XI S 17 21554 000000 MHG03: 0 ,SAVE PC 
18 LCALL PCRLF ,CAR RET/L.F. 18 21555 02155& MHDPT: .+1 
19 21510 100110 PCRLF-ASCRA*IBII+IOOOIO 19 2155& 022145 MHDPO ,DRIVE o PTR 
20 21511 02&424 LOA I. ilMHRTX+4 ,OISK # 20 21557 02220& MHOPI ,ORV I PTR 
21 LCALL POECI ,PRINT IT 21 215&0 022247 MHDP2 ,DRIVE 2 TABLES 
22 21512 100150 POECI-ASCRA*IBII+IOOOIO 22 21561 022310 MHDP3 ,AND DRIVE 3 TABLES 
23 21513 024&03 LOA I •• MHNCY 23 21562 02067& MH~EP' MHLSC 'LAST SECTOR SIDE 
24 LCALL PDECI ,PRINT • CYLINDERS 24 21563 177767 MHWEL' -MHDBL ,DISK DEF. BLOCK LENGTH 
25 21514 100150 POECI-ASCRA*IBII+IOOOIO 25 ,MOVE THE DEFINITIONS FOR THIS DRIVE INTO 
2& 21515 030767 LOA 2.MHIRL+2 26 ,THE DRIVE TABLE SAVING ALL USEA8LE INFO 
27 2151& 025002 LOA 1 •• MHNSC-.MHLS.2 ,. SECTORS PER SIDE 27 21564 054770 MHSOS: STA 3.MHG03 
28 LCALL POECI 28 21565 030770 LOA 2.MHDPT 
29 21517 100150 POECI-ASCRA*IBII+IOOOIO 29 21566 113000 ADD 0.2 
30 21520 025004 LOA 1 •• MHNHD-.MHLS.2 ,. OF SURFACES 30 215&7 035000 LOA 3,0.2 
31 LCALL PDECI ,PRINT • SURFACES 31 21570 030402 LOA 2,.+2 
32 21521 100150 POECI-ASCRA*1811+100010 32 21571 000753 JMP MHCOS ,MOVE OEF. BLK TO DRV TABLE 
33 21522 030762 MHIRR: LOA 2.MHIRL+2 33 21572 021306 .MHLSC 
34 21523 01137& ISZ MHDRX+I-.MHLS.2 
35 21524 02137& LOA 0.MHDRX+I-.MHLS.2 
3& 21525 024&70 LOA I.MHSEO-3 
37 2152& 122415 SUS. I.O.SNR 
38 21527 002404 JMP ilMHRTx+2 
39 21530 000752 JMP MHIRL 
40 21531 022116 MHRTX , MHTXR 
41 21532 020427 MH.ND 
42 21533 020341 MH.02 
43 21534 120331 iilMH.S3 
44 21535 021304 MHORX+I 



:0291 N3MRT 0292 N3MRT 
01 :RE~O OR ~RITE OK NO STAT ERRS 01 21660 000770 JMP MH.X5 
02 :COMPARE DATA IN BUFFER 02 21661 002401 JMP @.+I 
03 .AG~INST WHAT'S SUPPOSED TO BE THERE 03 21002 020344 MM.02+3 
04 21573 020717 MHoWI 04 21663 000037 -MH.37: 37 
05 21574 034777 MHCOM: LOA 3.MHCOM-1 :AoRS OF DATA ~ORoS 05 21664 001502 MHHIK: HIGHK 
06 21575 031771 LOA 2.-7.3 : START AoRS 
07 21576 021400 LOA 0.0.3 
08 21577 025000 LOA 1,0,2 :COMPARE 
09 21600 122414 SUB# I.O.SZR :FIRST 4 WORDS 
10 21601 000477 JMP MHERR ,AGAINST EVERY 
II 21602 175400 INC 3.3 :OTHER IN BUFFER 
12 21&03 021400 LOA 0.0.3 
13 21&04 025001 LOA 1,1,2 
14 21605 122414 SUB* I.O.SZR 
15 21606 000472 JMP MHERR 
16 21&07 175400 INC 3.3 
17 21&10 021400 Lo~ 0.0.3 
18 21611 025002 LOA 1,2,2 
19 21&12 10&414 SU8# O.I.SIR 
20 21&13 0004&5 JMP MHERR 
21 21&14 175400 INC 3.3 
22 21bl5 021400 LOA 0.0.3 
23 21blb 025003 LOA 1.3.2 
24 21bl7 106414 SUB# O.I.SIR 
25 21620 000460 JMP MHERR 
2& 21b21 035404 LOA 3.4.3 ,*WOROS - 4 
27 21&22 021000 LOA 0.0.2 
28 21b23 025004 LOA 1,4,2 
29 21624 122414 SU8# I.O.SIR 
30 21b25 000453 JMP MHERR 
3\ 21&2& 055000 SrA 3.0.2 ,CLR BUFFER NXT Ro 
32 21627 151400 INC 2.2 :BUMP AoRS 
33 21b30 175404 JIIIC 3.3.SIR :SKP OoNEALL 
34 21&3\ 000771 JMP .-7 
35 LCALL ARANG ,BITS I AND 15=1 
36 21&32 100270 ARANG-ASCRA*IBII+IOOOIO 
37 21633 101232 MOVIR* O.O.SIC :RELEASE THIS 
38 21&34 103123 ADelL O.O.SNC : OP TABLE 
39 21&35 000403 JMP .+3 :EITHER = 0 KEEP IT 
40 21b3& 102400 MHERL: SUB 0.0 
41 21b37 042440 STA 0.@MH.SX+2 
42 LCALL ARANG 
43 21640 100270 ARANG-ASCRA*IBII+IOOOIO 
44 21&41 10 II 02 MOVL O.O.SIC .NEXT 2 BITS =11 
45 21&42 101103 MOVL O.O.SNC .IS RELEASE THIS BUFFER 
4& 21b43 002432 JMP @MH.SX :SELECT NEW STRT BUFFER 
47 21&44 032420 MH.X3: LOA 2.@MHHIK 
48 21&45 02013& LOA O.MPSWT 
49 21&4& 101005 MOV O.O.SNR 
50 21&47 00041& JMP MH.XI 
51 21&50 024413 LOA I.MH.37 
52 21b51 14&032 ADCI* 2.I.SIC .SKP IF HIGHK .. 32K 
53 21&52 000413 JMP MH. XI 
54 MH.X4: LCALL ROMAP 
55 21&53 100&10 RDMAP-ASCRA*IBII+IOOOIO 
5& 21&54 101001 MOV O.O.SKP 
57 21&55 00077& JMP MH.X4 
58 ",H.X5: LCALL RSCRA 
59 21656 100050 RSCRA-ASCRA*IBII+IOOOIO 
&0 21657 101001 MOV O.O.SKP 



10293 N3MRT 
01 MH.XI: 
02 211>&5 1001>10 
03 211>&& 101001 
04 211>&7 000771> 
OS MH.X2: 
01> 211>70 100050 
07 211>71 102401 
08 211>72 00077& 
09 2\1>73 042403 
10 
II 21&74 100210 
12 211075 020375 MH.SX: 
13 211>710 020205 
14 211>77 120733 
15 21700 05441>4 MHERR: 
II> 
17 21701 100350 
18 21702 000401 
19 21703 020471 
20 
21 21704 100170 
22 21705 020457 
23 21701> 021>41>2 
24 21707 03241>2 
25 
21> 21710 100370 
27 21711 000401 
28 21712 020/175 
29 
30 21713 100170 
31 2171/1 022451> 
32 21715 0210/151 
33 217110 032451 
3/1 
35 21717 100370 
31> 21720 000503 
37 21721 000502 
38 21722 020451 MHSTE: 
39 21723 032/140 
40 21724 150005 
41 21725 000410 
42 217210 032440 
/13 21727 021>431> 
44 21730 125220 
45 21731 133405 
41> 21732 000403 
47 21733 101112 
48 21734 000417 
49 21735 0&&433 MHNBSI 
50 217310 032/134 
51 21737 034413 
52 21740 157424 
53 21741 101040 
54 21742 031>430 
55 21743 101003 
5& 21744 000734 
57 21745 030404 
58 2174& 0341>25 
59 21747 051407 
100 21750 0001>24 

LCALL ROMAP 
ROMAP-ASCRA*IBII+IOOOIO 
MOV O.O.SKP 
JMP MH.XI 
LCALL RSCRA 
RSCRA-ASCRA*IBII+IOOOIO 
SUB O.O.SKP 
JMP MH.X2 
STA O.iilMH.SX+1 
LCALL RETRN 
RETRN-ASCRA*IBII+IOOOIO 

MH.2C 
MH.00+2 
iilMHIOX 
SlA 3.MH.SA IERROR IN DATA COMPARE 
LCALL ERROl 
ERROI-ASCRA*IBII,IOOOIO 
JMP .+1 
LOA O.MHTXI 
LCALL ERRTX 
ERRTX-ASCRA*IBII+IOOOIO 
LOA O.MH.SA 
LOA l.iilMHOSX 
LOA 2.iilMHCSX 
LCALL ERROC 
ERROC-ASCRA*IBII+IOOOIO 
JMP .+1 
LOA 0.MHTX2 
LCALL ERRTX 
ERRTX-ASCRA*IBII+IOOOIO 
LOA O.iilMHSTX 
LOA l.iilMH.CX 
LOA 2.iilMH.OX 
LCALL ERROC 
ERROC-ASCRA*IBII+IOOOIO 
JMP MHRCL IRECALIBRATE 
JMP MHRCL 

oRV 

:oISK STATUS ERROR 
:GET B FLG 

LOA O.MHOIB 
LOA 2.iilMH.BX 
COM 2.2.SNR 
JMP MHNBS 

ISKP is NOT USING B OCH MAP 
IUSING B MAP oON'T CHECK B.S. FLG 

LOA 2.iilMH.CX 
LOA l.iilMHSKX 
MOVZR 1.1 
AND 1.2.SNR 
JMP MHNBS 
MOVL# O.O.SIC 
JMP MHBSF 
OIC I.MHOSK 
LOA 2.i1MHSTX 
LOA 3.MH.25+1 
ANoI 2.3.SIR 
MOVo 0.0 
LOA 3.iilMHSTX 
MOV O.O.SNC 
JMP MHERR 
LOA 2.MH.25 
LOA 3.MHCOM-1 

ICHECK IF DOING A WRITE 
:OPERATION 
I SKP=WRITE 
INOT WRITE.OON·T CK FOR 

IGET EOC BIT 
,SKP=NOT EOC STATUS 

:SKP IF ERR WAS EOC 

II SECTOR -4 WORDS 

BSF 

STA 2.MH.wK-MHOWI.3 
JMP MHCOM 

:50 COMPARE STOPS 

0294 N3MRT 
01 21751 177404 MH.25: 
02 21752 000020 

-252. 
I B II 



102'15 N3MRT 102'1& N3MRT 
01 ,ERROR ~AS BAD SECTOR FLAG 01 'RECALI8RATE THE DRIVE THEN RETRY IF 
02 21753 020513 MHBSF: LOA 0.MHTX3 02 ,LESS THAN 4 ERRS THIS OP TA8LE 
03 LCALL ERRTX 03 22022 021&3& MHERL 
04 21754 100170 ERRTX-ASCRA*IBII+IOOOIO 04 22023 020424 ·MHRCL: LOA O.MHRCI 
05 21755 022411 LOA O.Q)MH.CX 05 22024 042&52 SrA O.ciJMH.SX+1 
0& 2175& 0&&433 DIC I.MHOSK 0& 22025 030&52 LOA 2.MH.SX+2 ,AORS MHIOX 
07 21757 030414 LOA 2.MHOIB 07 2202& 035000 LOA 3.0.2 ,OP. TABLE PTR 
08 LCALL ERROC 08 22027 011402 ISZ 2.3 :+1 ERR TRY CTR 
0'1 217&0 100370 ERROC-ASCRA*IBII+IOOOIO 0'1 22030 021402 LOA 0.2.3 
10 217&1 000401 JMP .+1 10 22031 101220 MOVZR 0.0 
II 217&2 000&54 JMP MHERL II 22032 101224 MOVZR O.O.SZR ,NO SKP=<4 RETRY'S 
12 217&3 020333 MH.BX: MH.BF 12 22033 0027&7 JMP iilMHRCL-1 ,RELEASE THIS BADDY 
13 217&4 000000 MH. SAl 0 13 22034 022733 LOA O.iilMH.OX ,GET FOR DOC 
14 217&5 020704 MHSKXI MHSKB 14 22035 025351 LOA I.MHSKB-MHIDX.2 I GET SEEK BIT 
15 217&& 020730 MH.CU MH.CO 15 2203& 131220 MOVZR 1.2 
1& 217&7 020731 MH.OXI MH.OC 1& 22037 03&727 LOA 3.Q)MH.CX ,GET READ/WRITE DOA 
17 21770 020710 MHDSX: MHOST 17 22040 157400 AND 2.3 :SAVE RD/WRT BIT 
18 21771 020711 MHCSU MHCST 18 22041 054405 STA 3.MHRCI-I ,SAVE IT 
1'1 21772 020732 MHSTXI MHSTA 1'1 22042 133000 ADO 1.2 ,CREATE RECAL INSTR. 
20 21773 000000 MHOIB: 0 20 22043 0&3233 DOCC O.MHDSK 
21 21774 021775 MHTXI: .+1 21 22044 071333 DOAP 2.MHOSK ,START RECAL 
22 21775 005215 .TXTE «15><12>MH.SA MHOST MHCST ( 22 LCALL RETRN 
23 22007 022010 MHTX2: .+1 23 22045 100210 RETRN-ASCRA*IBII+IOOOIO 
24 22010 005215 • UTE «15><12>MHSTA MHOOA MHOOC ( 24 ,PROCESS RECALIBRATE INTERRUPT 

25 2204& 000000 0 ,SAVE FOR READ OR WRITE BIT 
2& 22047 122050 MHRCI: iiI.+1 
27 22050 0&1233 OOAC O.MHDSK 
28 22051 024405 LOA 1 •• +5 
2'1 22052 101202 MOVR O.O.SZC :SKP=NO ERR 
30 22053 024404 LOA 1 .. +4 ITYPE AGAIN 
31 22054 04&&22 STl I.Q)MH.SX+I 
32 22055 001400 JMP 0.3 ,DISMISS INTl 
33 2205& 0220&0 .+2 ITO TRY AGAIN 
34 22057 021722 MHSTE ,TYPE STATUS ERR 
35 ,DETERMINE IF REDOING READ OR WRITE 
3& 220&0 0207&& LOA O.MHRCI-I :=0 IS READ 
37 220&1 101004 MOV O.O.SZR :NOT =0 IS WRITE 
38 220&2 002402 JMP iil.+2 ,REGEN DATA ·WRITE" 
3'1 220&3 002402 JMP iil.+2 :JUST RE-READ 
40 220&4 020505 MH.3G 
41 220&5 02100& MH.5G 
42 220&& 0220&7 MHTX3: • +1 
43 220&7 005215 .TXTE 1<15><12>DEV '33 BAD SECTOR FLAG 
44 22103 10&507 <15><12> MHOOA MHOIC MHOIBI 
45 2211& 005215 MHTXR: • TXTE 1<15><12>DEV.#33 M.H.DISK<15><12> 
4& 22130 051504 DSK. .CYLS .SEC/S #SURF .1 
47 ,DISK DEFINITIONS TABLE 1 FOR EACH DISK 
48 22145 000041 MHDPO .BLK MHDBL+MHCTL+MHCTL+MHCTL 
4'1 2220& 000041 MHOPI .BLK MHDBL+MHCTL+MHCTL+MHCTL 
50 22247 000041 MHOP2 .8LK MHDBL+MHCTL+MHCTL+MHCTL 
51 22310 000041 MHOP3 .BLK MHDBL+MHCTL+MHCTL+MHCTL 
52 22351 000000 MHORE 0 :END OF DISK TABLES 



10297 N3MRT 10298 N3MRT 
01 000000 .NOLOC PlDSK 01 :EIT~ER NO DISK CONTROL. ADAPTER IS OFF 02 , • TITL PIDSK 02 lOR THERE ARE NO DISKS ON LINE 
03 :MOVABLE HEAD &0&01&1 DISK TEST CDMPATABLE WITH 03 2237& 102000 ZBNCT: ADC 0.0 04 'THE DIAGNOSTIC LINKER 04 22377 0407&0 STA 0.ZB.00+2 
05 05 22400 001400 JMP 0.3 : TEST OELETEO 01> 000027 ZBOSK=27 0& ,DETERMINE IF SYSTEM HAS A MOVING HEAD DISK 07 ,DEFINITIONS BLOCK TO LINKER 07 ,DISABLE TEST ENTER IF NONE EXISTS 
08 NEXTT Z8.00 08 22401 000777 777 
09 022352 LMEML=. 09 22402 020777 lB.Ol: LOA 0 •• -1 :GET CYL TRIAL BITS 
10 0001&7 .LOC LPGO 10 22403 0&3027 DOC O.ZBDSK ,WRITE CYL * 
11 001&7 022355 ZB.OO 11 22404 0&&427 DIC l.lBOSK :REAO CYL * 
12 000170 LPGO=. 12 22405 10&404 SUB Ool.SIR ,SKIP=DSK CNTL EXISTS 
13 022352 .LOC LMEML 13 2240& 000770 JMP lBNCT :DON'T RUN THIS TEST 
14 22352 000000 0 :TEST PASS CTR 14 22407 102400 SUB 0.0 
15 22353 000000 0 !TEST ERROR CTR 15 22410 02445& LOA I.ZBMKI 
1& 22354 000000 0 :INTERRUPT TIMEOUT SWITCH 1& 22411 0304&4 LOA 2.lBTBA ICLR ACTIVE TABLS 
17 22355 022402 ZB.OO: ZB.OI 17 22412 041000 STA 0,0.2 
18 2235& 022503 lB.02 18 22413 151400 INC 2.2 
19 22357 000000 0 19 22414 125404 INC lol.SlR 
20 223&0 000000 0 20 22415 000775 JMP .-3 
21 223&1 177777 -I 21 2241& 01>2027 DOB O.ZBDSK 
22 223&2 000077 77 22 IDETERMINE HOW MANY DISKS ON SYSTEM 
23 223&3 02357& ZB.XI 23 22417 102400 SUB 0.0 
24 223&4 02357& lB.XI 24 22420 024453 LOA I.ZB.K4 I=BIT 10 
25 02231>5 • THE 25 22421 040544 STl O.lB.ND 10 * DISKS 
2& 223&5 0300&& &0&0/&1 DISK(PRIll 2& 22422 030452 LOA 2. ZBnA ITO SET EXIST SWS 
27 0300&& 27 22423 050020 STl 2.20 IBY OOUBLE01 
28 033257 28 22424 130700 ZB.1L1 NEGS 1.2 
29 1202&1 29 22425 151404 INC 2.2.SZR :STALL FOR AWHILE 
30 144504 30 2242& 000777 JMP .-1 
31 045523 31 22427 0&1027 OOA O.ZBDSK :SELECT CURRENT ORIVE 
32 050050 32 22430 0&0027 NIO ZBDSK 
33 144722 33 22431 0&0027 NIO IBDSK 
34 000251 34 22432 071&27 DIBC 2.ZBDSK :CHECK FOR ROY 

35 22433 153120 AODZL 2.2 
3& 22434 153123 AODZL 2.2.SNC :SKIP IS ROY 
37 22435 000402 JMP .+2 
38 2243& 010527 ISZ ZB.ND :INC * OF ORIVES 
39 22437 152402 SUB 2.2.SZC : SKP=DRV EX ISTS 
40 22440 152000 AOC 2.2 :DELETE THIS DRIVE 
41 22441 052020 STA 2.0120 
42 22442 123000 ADD 1.0 
43 22443 111300 MDVS 0.2 
44 22444 151123 MOVZL 2.2.SNC :SKP=DONE 4 DRIVES 
45 22445 000757 JMP ZB.1L 



10299 N3MRT 10300 N3MRT 
01 .STALL FOR AWHILE. THEN OETERMINE THE 01 
02 .CHARACTERISTICS OF EACH INDIVIDUAL DISK 02 
03 ,BUILDING A DISK DESCRIPTOR TABLE 03 .EXECUTE PORTION OF DISK TEST 
04 2244b 152400 SUB 2.2 04 22502 022557 ZB.KK 
05 22447 052431 STA 2.iilIBTXB+2 05 22503 030b54 IB.02: LOA 2.IB.00+2 
Ob 22450 052427 STA 2.iilIBTX8+1 06 22504 151004 MOV 2.2.SIR 
07 22451 020414 LOA O.IBMKI-1 07 22505 001000 JMP 0.2 
08 22452 040704 STA O.IB.OO+1 'SO DESCRIPTION IS TYPED 08 LCALL ASCRA :GET IK SCR 
09 22453 020512 LOA O.Ze.ND ,=# OF DISKS ON LINE 09 2250b 100010 ASCRA-ASCRA*IBII+IOOOIO 
10 22454 101005 MOV O.O.SNR ,SKP= AT LEAST ONE 10 22507 002447 JMP OlIB. KX ,NONE AVAIL 
II 22455 000721 JMP IBNCT ,DID NOT FINO ANY II ZB.2J: LCALL ADMAP ,ASSIGN TO DCH 
12 2245b 020411 LOA O.IB.KI 12 22510 100550 ADMAP-ASCRA*IBII+IOOOIO 
13 22457 024411 LOA I.IB.K2 ,INT MASK 8ITS 13 22511 002445 JMP iilIB.XX 
14 224bO 030411 LOA 2.IB.K3 ,INT SERV DIRECTOR 14 LCALL ARANG 
15 224bl 054411 STA 3.1~.S3 15 22512 100270 ARANG-ASCRA*IBII+IOOOIO 
Ib 224b2 OOblOI JSR iilEINTS Ib 22513 105000 MOV 0.1 
17 22463 002401 JMP iil.+1 17 22514 152520 SUelL 2.2 
18 22464 023257 ZBFSe .FIND # OF CYL'S 18 22515 153100 AOOL 2.2 ,=4 
19 22465 023401 Z8.IR ,ADRS TO TYPE DESCRIP. 19 22516 151120 MOVZL 2.2 ,=8 
20 22466 177574 IBMKI ZBOPO-IBORE 20 22517 102400 SUB 0.0 
21 22467 000027 18.KI ZBOSK 21 22520 0427&2 STA 0.iilZB.02-1 
22 22470 000777 18.K2 777 22 LCALL AOIVI 
23 22471 023151 IB.K3 lB. IS 23 22521 100310 AOIVI-ASCRA*IBII+IOOOIO 
24 22472 000000 18.S3 0 24 22522 100405 NEG O.O.SNR 
25 22473 000040 IB.K4 IBIO 25 22523 000410 JMP le.2C 
26 26 Z~. 2Ll LCALL ESCRA 
27 27 22524 100030 ESCRA-ASCRA*IBII+IOOOIO 
28 22474 123462 Z8 T XA: iilZBOPT 28 22525 000406 JMP Z8.2C ,CANT EXPAND MORE 
29 22475 024072 18T8A: ZBDPO 29 LCALL EOMAP 'ASSIGN TO OCH 
30 22476 000102 IRTXS: • THE (S ( 30 22526 100570 EDMAP-ASCRA*IBII+IOOOIO 
31 22477 023314 ZBDRX 31 22527 000424 JMP IB.2R ,CANT ASSIGN MORE 
32 22500 023315 ZBDRX+I 32 22530 012752 lSI CilIB.02-1 ,#!K'S +1 
33 22501 000077 ZBTXC: • TXTE (1 ( 33 22531 101404 INC O.O.SIR 

34 22532 000772 JMP IB.2L ,TRY IK MORE TO ASSIGN 



10301 N3MRT 10302 N3~RT 
01 ,SELECT • RANDOM BUFFER START WITHIN FIRST 248 OF 01 
02 ,THE ASSIGNED SCRATCH AREA 02 'NOW SELECT SECTOR TO EXERCISE 
03 ZB.2C: LCALL ARANG 03 22567 023027 ZBSC Y 
04 22533 100270 ARANG-ASCRA*IBll+l000l0 04 22570 023052 ZB.wK 
05 22534 030432 LOA 2.lB248 05 ZB.3S: LCALL ARANG 
0& 22535 105000 MOV 0.1 0& 22571 100270 ARANG-ASCRA*IBII+IOOOIO 
07 LCALL AOIVI 07 22572 105100 MOVL 0.1 
08 2253& 100310 ADIVI-ASCRA*1611+100010 08 22573 125220 MOVZR 1.1 ,OBO NO OFLOW 
Oq 22537 024152 LOA I.SCRLO Oq 22574 0227&7 LOA 0.ilZB24+3 ,. 25& WD ALKS AVAIL. 
10 22540 107000 ADD 0.1 10 22575 032772 LOA 2.illB.3S-2 , . SECTORS cn. 
11 22541 04&420 STA l.illB24+1 ,DATA START AOORS II 2257& 142432 SUBZ. 2.0.SZC ,IF NOT MORE IN CYL 
12 22542 024154 LOA I.DCHLO 12 22577 141000 MOV 2.0 'USE. PER CYLINDER 
13 22543 107000 .00 O. I 13 22&00 112405 SUB Q,2,SNR ,.PER CYL-*AVAIL 
14 22544 04&41& STA l.ilZB24+2 ,CHANNEL START AOORS 14 22&01 151400 INC 2.2 ,OIV BY 0 IS OFLOW 
15 22545 024412 LOA I.ZB.KK ,*IKS 15 LCALL ADIVI , (0) WILL=SECTOR START 
1& 2254& 127120 AOOlL 1.1 :*4 1& 22602 100310 AOIVI-ASCRA*IBII+100010 
17 22547 125&20 INCZR 1.1 17 22603 02&7&0 LOA l.ilZB.NO-2 
18 22550 125500 INCL 1.1 ,+3 FOR 1ST lK 18 22&04 0327&3 LOA 2.@ZB.3S-2 
lq 22551 046412 STA 1.@lB24+3 ,. BLOKS/SECTORS AVAIL Iq 22605 146432 SUBZ* 2.1.SlC ,SKP=MORE IN CYLINDER 
20 22552 000517 J'IP l6.03 ,FIGURE OU WHAT TO DO 20 2260& 145000 MOV 2.1 ,ONLY FILL CYL.· 5 WORTH 
21 lB.2R: LCALL RSCRA ,RELEASE lK SCR 21 22607 131300 MOVS 1.2 
22 22553 100050 RSCRA-ASCRA*1811+100010 22 22&10 125300 MOVS 1.1 
23 22554 0&3077 HALT ,NOT PROBABLE HALT 23 22&11 127120 ADDlL 1.1 ,GET OUT OF STRT. SEC·S WAY 
24 22555 000756 JMP lB.2C 24 22&12 123000 ADD 1.0 ,CREATE SEC CONTROL wD 
25 2255& 02357& lB.XX: lB .XI 25 22&13 042751 STA 0.@lB24+4 ,START SECTOR ANO * 
26 22557 000000 lB.KK: 0 26 22&14 150&00 NEGR 2.2 
27 225&0 000030 Z824: 24. 27 22&15 151400 INC 2.2 
28 22561 023034 lBDST 28 22616 151500 INCL 2.2 
2q 22562 023035 ZBCST 2q 22&17 052751 STA 2.@lB.3S-1 , . TIMES TO REGEN 4 WDS 
30 225&3 022773 ZB.BK 
31 225&4 023041 ZBSEC 
32 225&5 000000 ZB.ND: 0 
33 225&& 000370 ZB248: 248. 



10303 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 

22620 
22621 
22622 
22623 
22624 

100450 
034743 
045402 
051403 
041404 

09 22625 100270 
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 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

22626 
22627 
22630 
22631 
22632 
22633 
22634 
22635 
22636 
22637 
22640 
22641 
22642 

22643 
22&44 
22645 
22646 
22647 
22650 
22651 
22&52 
22653 
22654 
22&55 
22&5& 
22657 
22660 
22661 
22&62 
22663 
226&4 
22&&5 
22&&& 

032440 
126400 
034734 
041405 
045401 
045406 
025776 
021777 
041000 
151400 
175400 
125404 
000773 

034721 
031773 
021402 
025403 
041000 
045001 
021404 
025405 
041002 
045003 
025411 
021000 
041004 
151400 
125404 
000774 
002401 
0230&3 
177400 
023057 

:NOW GET RANDOM DATA WORDS 
LCALL FRANG 
FRANG-ASCRA*1811+100010 
LOA 3.Z8.NO-I 
STA I.ZBOWI-ZBSEC.3 
STA 2.ZBOW2-Z8SEC.3 
STA 0.ZSOw3-Z8SEC.3 
LCALL ARANG 
ARANG-ASCRA*1811+100010 

:NEW RAN DATA WDS 

:ENTER THESE SELECTIONS INTO OPER. TASLE 
LOA 2.iilZS.WC+l 
SUS 1.1 
LOA 3.ZS.NO-I 
STA 0.Z8DW4-Z8SEC.3 
STA 101.3 
STA I.ZSRSC-ZSSEC.3 
LOA 1.-203 
LOA 0.-1.3 
STA 0.0.2 
INC 2.2 
PIC 3.3 
INC I.I.SIR 
JMP .-5 

,STR 4TH RANDOM WRD 
,CLEAR ERR CTR. THIS DPTSL 
,CLR SINGLE SECTOR SEL. 

:GENERATE DATA PATTERN INTO SCRATCH AREA 

ZS.3G: LOA 3.IB.ND-I 
LOA 2.IBDST-ZBSEC.3 
LOA 0.ZBDwl-ZBSEC.3 :GET 2 DATA WORDS 
LOA I.ZSDW2-ZBSEC.3 :TO FIRST 2 ~OROS 
STA 0.0.2 :IN THE 8UFFER 
STA 101.2 
LOA 0.ZBDW3-ZBSEC.3 
LOA I.IBOW4-ZBSEC.3 
STA 0.2.2 
STA 1.3.2 :IST 4 WORDS RAN~OM 

LOA I.ZB.wK-ZBSEC.3 ,GET * WORDS-4 
LOA 0.0.2 
STA 0.4.2 
INC 2.2 
INC I.I.SZR 
JMP .-4 
JMP iil.+1 
Z8.05 ,START SEEK AND WRITE 

IB.we: -400 
lBIOX 

10304 N3MRT 
01 
02 
03 
04 
05 22&67 023443 
0& 22&70 000010 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

22&71 
22&72 
22673 
22&74 
22&75 

22676 
22677 
22700 
22701 
22702 
22703 
22704 
22705 
22706 
22707 
22710 
22711 
22712 
227B 

22714 
22715 
22716 
2271 7 
22720 
22721 
22722 
22723 
22724 
22725 
2272& 
22727 
22730 
22731 
22732 
22733 
22734 
22735 
2273& 
22737 
22740 
22741 
22742 
22743 
22744 
22745 
227410 

100270 
105100 
125220 
030774 
151220 

100310 
040551 
105320 
125200 
125200 
125200 
044545 
020543 
0067&1 
023022 
022777 
100015 
000757 
050520 

100270 
101300 
12&520 
125140 
101220 
107&27 
125101 
000772 
102400 
125004 
020742 
125224 
103000 
030502 
113000 
050524 
034502 
024502 
021000 
041400 
151400 
175400 
125404 
000773 
024474 
125004 
000431 

:OATA CHANNEL AND SCRATCH ARE ASSIGNED 
:SELECT ONE OF AVAILA~LE DRIVES. THEN 
,SELECT ONE OF THE THREE OP TABLES 

':ANO PERFORM THE NEXT OPERATION REG 
IBGOS 
10 

lS.03: LCALl ARANG :SELECT ONE OF AVAIL ORV'S 
ARANG-ASCRA*ISII+IOOOIO 
MOVl 0.1 
MOVlR 1.1 lOBO. NO OIV OFLOW 
LOA 2.ZB.03-1 ,10 
MOVZR 2.2 :NOW ='5 4 MAX * OF DRIVES 
LCALl ADIVI :REM= DRIVE SELECTED 
AOIVI-ASCRA*IBII+IOOOIO 
STA O. lBDNM 
MOVZS 0.1 
MOVR 1.1 
MOVR 1.1 
MOVR 1.1 
STA I. IBORV 
LOA O.lBDNM 
JSR @ZB.03-2 
Z8LSC 
lOA O.iil.-I 
COM# O.O.SNR 
JMP ZS.03 
STA 2.ZBTBL 

,POSITION DRIVE * TO BITS 
,9 AND 10 FOR DOliS 

:DRV# POSITIONED FOR DOA'S 

,CURRENT DRIVE# 
:GET DRV DESCRIPTOR TBLS. 

:GET LAST SECTOR WORD 
,NO SKP=NO DRIVE 
:TRY NEw RANDOM 
:SAVE CYL. 1.0. lDRS 

LCALl ARANG 
ARANG-ASCRA*IBII+IOOOIO 
MOVS 0.0 
SUdZll.1 
MOVOl I. I 
MOVlR 0.0 
ANOZR O.1.SBN 
MOVl I.!. SKP 
JMP .-& 
SUS 0.0 
MOV I.I.SZR 
lOA 0.ZB.03-1 
MOVZR I.I.SZR 
ADD 0.0 
LOA 2.ZBTSL 
ADO 0.2 
STA 2.ZBIOX 
LOA 3.ZBCST+I 
LOA I. ZBCST+2 
LOA 0.0.2 
STA 0.0.3 
INC 2.2 
INC 3.3 
INC I.I.SZR 
JMP .-5 
LOA I.ZBCYL 
MOV 1.1. SZR 
JMP l~.4A 

,ACI=3 

:3 RESULT ILLEGAL 

:TRY NEXT 2 BITS 

:SlVE SELECTED OP TBL. ADRS 

:GET CYL SEEK WORD 
,SKP=NON SEL. WRITE 
:ALRDY ACTIVE. READ IT 



10305 N3MRT !030& N3MRT 
01 ,SELECT A RANDOM CYLINDER NOT CURRENTLY L1SED 01 :RANDOM SELECT TO UTILIZE CONTIGUOS SECTORS 
02 :BY ANY OF THE OP TABLES ON THIS DISK 02 lOR SINGLE SECTOR AREA OF THIS CYLINDER 
03 ZB.3L: LCALL ARANG :RANDOM SEL CYL 03 Z8.4AI LCALL ARANG :GET RANDOM. 
04 227117 100270 ARANG-ASCRA*IBll+100010 04 22777 100270 ARANG-ASCRA*IBII+IOOOIO 
05 22750 105000 MOV 0.1 05 23000 105300 MOVS 0.1 ,SEE WHITCH BYTE IS LARGER 
0& 22751 0304&1 LOA 2.ZBNCY :CYLINDER SELECTED 0& 23001 122023 ADCZ 1.0.SIIlC :SKP=USE SINGLE CYLINOER 
07 LCALL ADIVI :MUST NOT BE 07 23002 0004&3 JMP ZB.04 IUSE ALL POS. SECTORS 
OB 22752 100310 ADIVI-ASCRA*IBII+100010 08 23003 0201144 LOA a.ZBRSC 'GET SINGLE SECTOR WDRO 
Oq 22753 101231 MDVZR* O.O.SKP ISKP=USE ALL. SZC=EVEN SNC=OOD 09 23004 0401135 STA O.ZBSEC .11'1 CASE ALREADY WRITTEN 
10 227511 000773 JMP ZB.3L ,DUAL. PROC. DELETE CYL. 10 23005 101004 MOV O.O.SZR ,SKP=NO SECTOR SELECTED 
11 22755 103240 ADDOR 0.0 ,IBO 50 CYL* 0 GETS USED ALSO 11 2300& 0001157 JMP ZB.04 ,ALROY WRITTEN. READ IT 
12 2275& 034455 LOA 3.Z8T8L :ALREAOY IN USE 12 23007 0301120 LOA 2.ZBSCY ,* SECTORS PER CYL 
13 22757 03lQOO LOA 2.0.3 ,AND CYL 0 13 LCALL ADIVI ,REM= SECTOR SELECTEO 
14 227&0 142415 SUB. 2.0.SNR ,IS NOT EXERCISED 14 23010 100310 AOIVI-ASCRA*IBII+IOOOIO 
15 227&1 00070& JMP Z8.3L 15 23011 0247&5 LOA I.IBI7+2 II SECTOR 
1& 227&2 031410 LOA 2.10.3 1& 23012 123000 ADD 1.0 
17 227&3 142415 sua* 2.0.SNR 17 23013 040434 STA O.IBRSC 
18 227&4 0007&3 JMP IB.3L 18 23014 040425 STA O.ZBSEC 
lq 227&5 031420 LOA 2.20.3 19 23015 034442 LOA 3.ZBIDX 
20 227&& 142415 SUB* 2.0.SNR 20 2301& 041407 STA 0,7,3 :UPDATE CONTROL TABLE 
21 227&7 0007&0 JMP ZB.3L 21 23017 02075& LOA 0.IBI7+1 
22 22770 040450 STA 0.Z8CYL ,CYL SEL OK TO USE 22 23020 040432 STA O.IB.WK ,TO GEN 1 BLOCK'S WORTH 
23 22771 002401 JMP iiI.+1 23 23021 000&22 JMP IB.3G :GENERATE DATA START WRITE 
24 22772 022571 ZB.3S 
25 22773 000000 IB.BKI 0 
2& 2277U 000017 IBI7: 17 
27 22775 177404 -252. 
28 2277& 002000 185 
2q 



)0307 N3MRT 
01 23022 000000 
02 23023 000000 
03 23024 000000 
04 23025 000000 
OS ·2302h 000000 
06 23027 000000 
07 23030 000000 
08 23031 000000 
09 23032 000000 
10 000011 
11 23033 024103 
12 23034 000000 
13 23035 000000 
14 23036 023040 
15 23037 177770 
16 23040 000000 
17 23041 000000 
18 23042 000000 
19 23043 000000 
20 23044 000000 
21 23045 000000 
22 23046 000000 
23 23047 000000 
24 000010 
25 23050 000000 
26 23051 000000 
27 23052 000000 
28 23053 001000 
29 23054 000000 
30 23055 000000 
31 23056 000000 
32 23057 000000 
33 23060 000037 

l8LSC: 0 :LST SECTORo20 
lBHDP: 0 :HEAD POSITION BIT 
lBNSC: 0 :# OF SECTORS 1 SIDE 
lSLHD: 0 :LAST HD.# POS FOR DOC'S 
leNHD: 0 :. OF HEADS(SURFACES} 
lBSCY: 0 :. OF SECTORS PER CYLINDER 
lSSKB: 0 :"SEEK" COMMAND BIT 
lBSKM: 0 :SEEK CYL# MASK LOW BITS 
lBNCY: 0 :. OF CYLINDERS THIS DISK 
lBOBL=.-ZSLSC I. OF WORDS IN A80VE 
lBTBL: ZBOPO+lSDSL :PTR TO J DRV. OP 
lSOST: 0 
lSCST: 0 

ZBCYL 
-l8CTL 

T8LS 

l8CYL: 0 
lBSEC: 0 

o 
lBO.l: 0 
lBOW2: 0 
l8D"3: 0 

:RANOOM CYL. PLUS SEEK 
:#SEC'Soli5+SECTOR • LOW BITS 
:ERROR CTR. THIS OP TABLE 
:RANDOM DATA WORD 1 

lSD ... 4: 0 
lSRSC: 0 
lSCTL=.-lBCYL 
lBDNM: 0 
lBORV: 0 
lB •• K: 0 
lB.SC: 1000 
lB.CO: 0 
lB.OC: 0 
lBSrA: 0 
lBIDX: 0 
ld37: 37 

:WORD 2 
:RANDOM WORD 
:RANOOM WORD 4 
:SINGLE RAN~OM SECTOR 
:LENGTH OF OPERATION TSL 
:CURRENT DRIVE. 
:ORV# POS. FOR DOC 

COMMAND + CYL • 
SECT SIDE-SECK 
SrA TUS READ 

)0308 
01 

N3MRT 

02 
03 
04 
OS 
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 
Jq 

40 
41 
42 
43 

23061 
23062 
23063 
23064 
23065 
23066 
23067 
23070 
23071 
23072 
23073 
23074 
23075 
23070 
23077 
23100 
23101 

23102 
2310~ 

23104 
23105 
23106 
23107 
23110 
23111 
23112 
23113 
23114 
23115 
23116 
23117 
23120 
23121 
23122 
23123 
23124 
23125 
23126 
23127 

44 23130 
45 23131 
46 23132 
47 23133 
48 23134 
49 23135 
SO 23136 
51 23137 
52 23140 
53 23141 
54 23142 
55 23143 
56 23144 
57 

001777 
003400 
020777 
101001 
102400 
024703 
123000 
040764 
024750 
020767 
123400 
106700 
125220 
125220 
030725 
044755 
105000 

100310 
135000 
024751 
103120 
103120 
101120 
030713 
151220 
175120 
151224 
000776 
163000 
030655 
146432 
145000 
131300 
124400 
034735 
167400 
123000 
040727 
150400 
102520 
103100 
113000 
050717 
020427 
042411 
020713 
024671 
107000 
065027 
020676 
103240 
063327 

23145 100210 

:CREATE DISK DOA'S AND DOC'S 
:l8.05 IS "RITE ENTER SUB sEEK/2 FROM SEEK 
.lB.04 IS READ ENTER SUB SEEK FROM SEEK 

lS.05: 

l8.04: 

l8.5S: 

lS.5G: 

1777 
loBB 
LOA O •• -1 
~OV O.O.sKP 
SUB 0.0 
LOA I. lBDRV 
AOo 1.0 
STA O.le.CO 
LOA l.leSEC 
LOA O.lS.05-2 
AND 1.0 
SUBS Dol 
MDVlR 1.1 
'~OVlR I. I 
LOA 2.lBNSC 
STA l.lB.OC 

:OISK WRITE COMMAND 
,GET SEEK BIT 
:DIV BY 2 
:0'5= DISK READ 
:ORV# FOR OOA'S 

:READ OR WRITE 

:1777 TO MASK START SECTOR 

:POSITION. OF SECTORS 
,INTO BIT 15 
:. OF SECTORS SIDE 

MOV 0.1 :CAlCUlATE HEAD AND 
LCALL ADIVI ISTART SECTOR. 
ADIVI-ASCRAolBII+IOOOIO 
MOV 1.3 ,ACI=HEAO # 
LOA l.lB.OC :REM IN ACO=sTART SECTOR 
ADDll 0.0 ,SIDE AND 
ADDll 0.0 :sECTOR POSITIONED 
MOVZl 0.0 
LOA 2.lBHOP 
MOVlR 2.2 
MOVlL 3.3 
MOVlR 2.2.SlR 
JMP .-2 
ADD 3.0 
LOA 2.lB.~K 

sUel. 2.1.SZC 
MOV 2.1 
MOVs 1.2 
NEG 1.1 
LOA 3.lB37 
AND 3,1 
AOD 1.0 
SrA O.lB.OC 
NEG 2.2 
SUHll 0.0 
ADDl 0.0 
ADD 0.2 
STA 2.lB.WK 
LOA O. lBSK! 
STA 0.aJl8.0X 
LOA O.lBDRV 
LOA l.lSsKB 
ADD O. I 

:HEAD POSITION BIT 

:HD. OVER I BIT 
:sKP=HD. POSITIONED 

:HD. INTO THE DOC 
:(2)=. 256 WD BlK AVAIL 

:ACI=. SECTORS 
:TO EXERCISE 

:=SECTOR SIDE SECT K 

:BUFFER l - 4 WORDS 

DOA l.lBOSK :SELECT ORIVE FOR SEEK 
LOA O,lBCYL 'CYl~ WITH IBO FOR CYl 
AODOR 0.0 lOBO 
DOCP O.lBDSK ,START ssEEK 
LCALL RETRN :START SEEK EXIT 
RETRN-ASCRA*IBll+IOOOIO 58 

59 23146 022357 lB.OX: l~.OO+2 



10309 N3MRT 0310 N3MRT 
01 01 23235 023501 l8COM 
02 23147 000377 377 :TO MASK ERROR 8ITS IN OIA 
03 :INTERRUPT SERVICE DISPATCHER 
04 23150 000027 ZBOSK 
05 23151 0&0427 lB. IS: OIA O.lBOSK 
0& 23152 040704 STA 0.l8STA 
07 23153 032773 LOA 2.01lB.OX 
08 23154 151132 MOVlL* 2.2.SlC IEXPECTEO INTR? 
09 23155 001000 JMP 0.2 
10 2315& 020772 LOA O.ZB.IS-I 
II 23157 040144 STA O.UOEVI 
12 23160 0&0227 NIOC l80SK 
13 231&1 00(400 JMP 0.3 
14 
15 ,PROCESS SEEK INTERRUPT 
1& 231&2 002000 185 
17 231&3 1231&4 lBSK 11 01.+1 
18 231&4 02477& LOA l.lBSKI-I :SEEK DONE BIT 
19 23165 123414 ANO* 1.0.SlR ISKP=NOT THIS ORV 
20 231&& 000405 JMP .+5 :FOUNO SEEK DONE 
21 23167 125120 MOVZL 101 
22 23170 127133 AOOlL* I.I.SNC :SKP NOW IS ERROR 
23 23171 000774 JMP ZBSKI+2 ITRY NEXT ORV 
24 23172 000415 JMP lBRSK ,ERROR RESEEK 
25 23173 024754 LOA I.IB.IS-2 1377 TO MASK ERR BITS FROM OIA 
26 
27 23174 123414 AND. I.O.SIR :SKP=NO DISK ERRS 
28 23175 000412 JMP IBRSK : RESTART SEEK AFTER TYPING 
29 2317& 024426 LOA I.IBRWI :REAO/WRITE AORS 
30 23177 046747 STA 1.00IB. OX 
31 23200 020&54 ZBROO: LOA O.ZB.CO :COM* ORV. 
32 23201 024&54 LOA I.IB.OC ,SECTOR SIDE SECK 
33 23202 030&33 LOA 2.ZBCST ,CHANNEL AORS 
34 23203 0&1027 OOA O.ZBOSK 
35 23204 072027 008 2. lBOSK 
3& 23205 0&7127 DOCS I.ZBOSK 
37 2320& 001400 JMP 0.3 
38 23207 024425 ZBRSK: LOA I.IBST. 
39 23210 04&736 SlA 1.00IB.OX 
40 23211 024412 LOA I.ZBRWI-I 176000 TOO MA~K DONE BITS 
41 23212 123400 AND 1.0 
42 23213 071427 DIB 2.ZBDSK 
43 23214 052417 STA 2.01ZB.CO+1 
44 23215 030&13 LOA 2.IBSKB 
45 2321& 143000 ADO 2.0 
4& 23217 030&32 LOA 2.IBORV 
47 23220 143000 ADD 2.0 
48 23221 0&1227 DOAC O.IBOSK ,CLEAR FLAGS RESERVE ORV 
49 23222 001400 JMP 0.3 
50 23223 07&000 7&000 
51 ,PROCESS READ OR WRITE INTR 
52 23224 123225 IBRWII 01.+1 
53 23225 000401 JMP .+1 
54 23226 105222 MOVIR Ool.SZC ,SKP NO OSK STATUS ERROR 
55 23227 0007&0 JMP IBRSK 
5& 23230 024405 IBFOK: LOA I.ZBST.+I 
57 23231 000757 JMP Z8RSK+I 
58 23232 000000 IB.CO: 0 
59 23233 023&75 IBOIB 
&0 23234 023&41 ZBST. : IBSTE 



!0311 N3MRT !0312 N3"RT 
01 :SET THE NUMBER OF SECTORS ON A SIDE 01 :DETERMINE IF DISK IS HIGH OR LOw DENSITY TYPE 
02 23236 102400 SUB 0.0 02 23257 020436 ZBFSH: LOA O.ZBDRX+I :CURRENT ORIVE# 
03 23237 024723 ZBSCQ: LOA I.ZBSKI-I ,BIT 5 IS HO. POSITION BIT 03 23260 004563 JSR ZBGDS :GET DESCRIPTOR TABLE 
04 23240 044461 STA 1 •• ZBHOP :INTO CONTROL TABLE 04 23261 023320 .Z8LS :INTO WORK AREA 
OS 23241 020507 LOA 0.Z8KNA :24 SECTORS ON A SURFACE OS 23262 010436 ISZ .ZBLS :SKP=NO SUCH DRIVE 
06 23242 040460 STA O •• ZBNSC :INTD CONTROL TABLE 06 23263 101001 MOV O,Q,SKP 
07 :NOW SET THE NUMBER OF SIDES PER CYLINDER 07 23264 002432 JMP OlZBORX+2 :sEE IF LAST DRIVE 
08 23243 102400 SUB 0.0 :START HEAD 0 08 23265 020465 LOA O.ZBKNC :SEEK BIT=BIT 7 
Oq 23244 020505 ZBHDQ: LOA O.ZBKNB :6060/61 HAS lq SURFACES Oq 23266 040440 sTA O •• ZBsKB :SAVE SEEK BIT 
10 23245 040457 sTA O •• ZBNHO .sAVEO FOR SELECT 10 23267 024425 LOA I.ZBDRX :ORIVE # FOR DOA 
11 23246 126400 SUB 1.1 11 23270 115220 MOVZR 0.3 :CREATE RECAL CMD 
12 23247 030453 LOA 2 •• ZBNSC :# SECTORS PER SIDE 12 23271 137000 ADO 1,3 .AOD IN ORV 
13 23250 147000 ADD 2.1 13 23272 075327 OOAP 3.ZBDsK • REC AL CMO 
14 23251 100400 NEG 0.0 14 23273 004463 JSR ZBWDN :WAIT FOR DONE 
15 23252 100004 COM O.O.SZR :#HDs-I=O ACUMLATE 15 23274 000000 0 :NO ERRS ALLOWED 
16 23253 000775 JMP .-3 :# SECTORS PER CYLINDER 16 23275 074427 OIA 3.ZBDsK :GET STATUS 
17 23254 044451 STA I .. ZBsCY 17 23276 175120 MOVZL 3,3 
18 23255 002401 JMP @.+I 18 23277 075227 DOAC 3.ZBDsK :CLR DONE FLG 
Iq 23256 023332 ZBSTO lq 23300 030417 LOA 2.ZBDRX+3 :=777 
20 20 23301 107000 ADO 0.1 

21 23302 065027 OOA I.ZBOsK • ISSUE SEEK CMO 
22 23303 073327 OOCP 2.ZBOSK .sET CYL # TO TRY 
23 23304 004452 JsR ZaWON .WAIT FOR DONE 
24 23305 000000 0 
25 23306 065627 DIBC 1.ZBDSK :GET STATUS 
26 23307 020445 LOA O.ZBKND+l .# OF CYL IN DUEL DENSITY 
27 23310 125202 MOVR 1.l.SZC :SKIP IF ERR SEEK 
28 23311 020442 LOA O.ZBKNO :WAS NOT DUEL DEN. DsK 
2q 23312 040416 STA O •• ZBNCY 
30 23313 000723 JMP ZasCQ-l .LOAO sEC's/SURFACEs 
31 23314 000000 ZBORX: 0 :DRIVE # FOR DOA 
32 23315 000000 0 .CURRENT DRIVE # 
33 23316 023334 ZBsTD+2 
34 23317 000777 777 
35 23320 000000 .ZBLS 0 
36 23321 000000 .ZBHO 0 
37 23322 000000 • ZBNs 0 
38 23323 000000 .ZBLH 0 
3q 23324 000000 .ZBNH 0 
40 23325 000000 .zesc 0 
41 23326 000000 .ZBsK 0 
42 23327 000000 .ZBsM 0 
43 23330 000000 .ZBNC 0 



10313 N3MRT 10314 N3MRT 
01 ITHIS DRIVE HAS BEEN SIZED SAVE THE DATA ASSOCIATED WITH IT 01 
02 23331 000004 4 02 :REPORT TO THE OPERATOR THE MAGNITUDE A~D 
03 23332 0207&3 ZBSTO: LOA O.ZBDRX+I 03 :SPECIFICS OF THE DISK SYSTEM 
04 23333 00453& JSR ZBSOS :SAV DESCR. INDRIVE HBLE 04 23400 02235& ZB.OO+I 
OS 23334 0207&1 LOA O.ZBORX+I OS 23401 020440 ZB .IR: LOA O. ZBRTX+2 
0& 23335 024774 LOA I.ZBSTO-I 0& 23402 04277& STA O.@ZB.IR-I :TO ENTER AT EXECUTE 
07 2333& 101400 INC 0.0 07 23403 102400 SUB 0.0 
08 23337 122415 SUB* 1.0.SNR :SKP=NOT DONE ALL DRIVES 08 23404 042432 STA O.@ZBRTX-I 
09 23340 002502 JMP @ZBRTX+3 09 23405 020432 LOA O.ZBRTX 
10 23341 040754 STA O.ZBDRX+I INEXT DRV* 10 LCALL ERRTX I TYPE HEADER 
11 23342 024413 LOA I.ZBKND+2 :=40 11 2340& 100170 ERRTX-ASCRA*IBII+100010 
12 23343 020751 LOA O.ZBDRX 12 23407 022427 ZB I RL: LOA O.@ZBRTX-I :GET DRV # 
13 23344 107000 ADD 001 13 23410 004433 JSR ZBGDS :DESCRIPTOR TABLE 
14 23345 044747 STA I.ZBDRX :DRV# FOR DOA INSTR. 14 23411 023320 .ZBLS 1 INTO WORK AREA 
IS 2334& 002401 JMP @.+I IS 23412 022777 LOA O.@.-I :GET SECTOR WORD 
1& 23347 023257 ZBFSB :00 NEXT DRIVE 1& 23413 100005 COM O.O.SNR ,SKP=ORIVE EXISTS 
17 23350 000030 ZBKNA: 24. 17 23414 000413 JMP ZBIRR :DRIVE NON-EX IS 
18 23351 000023 ZBKNB: 19. 18 LCALL PCRLF ICAR RET/L.F. 
19 23352 000400 ZBKNC: IB7 19 23415 100110 PCRLF-ASCRA*IBII+IOOOIO 
20 23353 000&33 ZBKND: 411. 20 2341& 02&420 LOA 1.@ZBRTX-I IDISK # 
21 23354 001457 815. 21 LCALL PDECI ,PRINT IT 
22 23355 000040 40 22 23417 100150 PDECI-ASCRA*IBll+IOOOIO 
23 23 23420 024710 LOA I •• ZBNCY 
24 :WAIT FOR DONE. CALLER+l CONHINS ANY 24 LCALL PDECI :PRINT # CYLINDERS 
25 :LEGAL ERROR STATUS 81TS 25 23421 100150 PDECI-ASCRA*IB11+100010 
2& 2335& 050420 ZBrlON: STA 2.ZBSV2 2& 23422 0307&7 LOA 2.ZBIRL+2 
27 23357 044420 ST. I.ZBSV2+1 27 23423 025002 LOA 1 •• ZBNSC-.ZBLS.2 1# SECTORS PER SIDE 
28 233&0 030415 LOA 2.ZBSV2-1 28 LCALL PDECI 
29 233&1 0&4427 OIA I.ZBDSK :GET STATUS WORD 29 23424 100150 POECI-ASCRA*IBll+IOOOIO 
30 233&2 147415 ANO* 201.SNR ,CK FOR DONE 30 23425 025004 LOA 1 •• Z8NHD-.ZBLS.2 :# OF SURFACES 
31 233&3 00077& JMP .-2 31 LCALL PDECI ,PRINT # SURFACES 
32 233&4 0&4427 OIA I.ZBOSK :CK FOR ERRS 32 2342& 100150 POECI-ASCRA*IBll+IOOOIO 
33 233&5 125233 MOVZR# 101 .SNC :SKP IF ERR FLG SET 33 23427 0307&2 ZBIRR: LOA 2.ZBIRL+2 
34 233&& 000404 JMP .+4 34 23430 01240& ISZ @ZBRTX-I 
35 233&7 031400 LOA 2.0.3 :ANY LEGAL ER BITS? 35 23431 022405 LOA O.@ZBRTX-I 
3& 23370 147415 ANO* 2.I.SNR :SKP IF ERR WAS LEGAL ONE 3& 23432 024&77 LOA I.ZBSTO-I 
37 23371 0&3077 HALT ,UNEXPECTED STATUS ERR 37 23433 122415 SUB# 1,O,SNR 
38 23372 030404 LOA 2.ZBSV2 38 23434 002405 JMP @ZBRTX+2 
Jq 23373 024404 LOA I.ZBSV2+1 39 23435 000752 JMP ZBIRL 
40 23374 001401 JMP 1.3 :RETURN TO CAL~ER 40 2343& 023315 ZBDRX+I 
41 23375 03&000 3&000 :ORV DONE MSK 41 23437 024041 ZBRTX: ZBTXR 
42 2337& 000000 ZBSV2: 0 42 23440 0225&5 ZB.ND 
43 23377 000000 0 43 23441 022503 ZS.02 

44 23442 122472 "ZB.S3 



10315 N3MRT 10316 N3MRT 
01 01 
02 ,MOVE THE DEFINITIONS TABLE FOR THIS DISK 02 ,READ OR wRITE OK NO STAT ERRS 
03 ,INTO THE PROGRAM WORK TABLE AREA 03 ,COMPARE DATA IN BUFFER 
04 23443 175400 IBGOS: INC 3.3 04 "AGAINST WHAT'S SUPPOSED TO BE THERE 
05 23444 054415 STA 3.ZBG03 05 23500 023043 ZSDwl 
06 23445 035777 LOA 3,-1.3 06 23501 034777 ZBCOM: LOA 3.ZBCOM-1 :AORS OF DATA WORDS 
07 23446 030414 LOA 2.ZBOPT ,POINTS TO DRIVE PTR. TABLE 07 23502 031771 LOA 2.-7.3 ,START ADRS 
08 23447 113000 ADD 0.2 OB 23503 021400 LOA 0.0.3 
09 23450 031000 LOA 2,0,2 ITABLE PTR. THIS ORIVE 09 23504 025000 lOA 1,0,2 ICOMPARE 
10 23451 024417 ZBCOS: lOA I.IBWEL :WORK AREA lENGTH 10 23505 122414 SUB. 1.0.SZR ,FIRST 4 WORDS 
11 23452 021000 LOA 0.0.2 11 23506 000503 JMP ZBERR 'AGAINST EVERY 
12 23453 041400 STA 0,0,3 12 23507 175400 INC 3.3 ,OTHER IN BUFFER 
13 23454 151'400 INC 2.2 13 23510 021400 lOA 0.0.3 
14 23455 175400 INC 3.3 14 23511 025001 LOA 1.1.2 
15 23456 125404 INC 1.1.SZR 15 23512 122414 sua. 1.0.SZR 
16 23457 000773 JMP .-5 ,MOVE THE WHOLE TABLE 16 23513 000476 JMP ZBERR 
17 23460 002401 JMP illZBG03 17 23514 175400 INC 3.3 
18 23461 000000 ISG03: 0 ,SAVE PC 18 23515 021400 lOA 0.0.3 
19 234&2 023463 ZSOPT: .+1 19 2351& 025002 lOA 1.2.2 
20 234&3 024072 ZSOPO ,DRIVE 0 PTR 20 23517 10&414 SUS. o.t. SIR 
21 23464 024133 180P1 ,DRV 1 PTR 21 23520 000471 JMP lBERR 
22 23465 024174 180P2 ,DRIVE 2 TABLES 22 23521 175400 INC 3.3 
23 23466 024235 ISDP3 :AND DRIVE 3 TABLES 23 23522 021400 lOA 0.0.3 
24 23467 023022 la~EP: ZSLSC :lAST SECTOR SIDE 24 23523 025003 LOA 1,3,2 
25 23470 177767 lBWEL: -IBDBL :OISK OEF. BLOCK lENGTH 25 23524 106414 SUs. O.I.SIR 
2& ,MOVE THE DEFINITIONS FOR THIS DRIVE INTO 26 23525 0004&4 JMP I~ERR 
27 ITHE DRIVE TABLE SAVING ALL USEABLE INFO 27 2352& 035404 LOA 3.4.3 :.WOROS - 4 
28 23471 054770 lasos: STA 3. IBG03 28 23527 021000 lOA 0.0.2 
29 23472 030770 LOA 2.IBOPT 29 23530 025004 lOA 1,4,2 
30 23473 113000 AOO 0.2 30 23531 122414 SUB. I.O.SIR 
31 23474 035000 lOA 3.0.2 31 23532 000457 JMP ZBERR 
32 23475 030402 lOA 2,.+2 32 23533 055000 STA 3.0.2 ,CLR SUFFER NXT RD 
33 23476 000753 JMP ZSCOS :MOYE OEF. BlK TO DRY TABLE 33 23534 151400 INC 2.2 ,BUMP ADRS 
34 23477 023320 .ZSlSC 34 23535 175404 INC 3.3.SIR I SKP OONEAlL 

35 2353& 000771 JMP .-7 
3& LCALL ARANG IBITS I AND 15=1 
37 23537 100270 ARANG-ASCRA*IBII+100010 
38 23540 101232 MOYIR. O.O.SIC ,RELEASE THIS 
39 23541 103123 AOOIl O.O.SNC : OP TABLE 
40 23542 000403 JMP .+3 IEITHER = 0 KEEP IT 
41 23543 102400 IBERL: SUS 0.0 
42 23544 042444 STA 0.iilIB.SX+2 
43 23545 0224&6 lOA O.iilIBKNE IDRY_ POSITIONED FOR COM'S 
44 23546 0244&& LOA I. IBKNF ,7B8 FOR RELEASE COMMAND 
45 23547 123000 ADD 1.0 
4/0 23550 0&1327 DOAP O.ZSOSK 
47 LCAlL ARANG 
48 23551 100270 ARANG-ASCRA*IB11+100010 
49 23552 101102 MOVl O.O.SIC :NEXT 2 BITS =11 
50 23553 101103 MOVl O.O.SNC lIS RELEASE THIS BUFFER 
51 23554 002432 JMP iilIB.SX ,SELECT NEW STRT BUFFER 
52 23555 022417 ZB. Xl: lOA O.iilIBHIK 
53 2355& 024136 L'DA I.MPSWT 
54 23557 125005 MDV I.I.SNR 
55 235/00 000416 JMP IB.XI 
5/0 23561 024414 lOA 1. IB.37 
57 23562 106032 ADCU O.I.SIC : SKP IF .=32K 
58 235/03 000413 JMP IS.XI 
59 IB.XU: LCAll RDMlP 
/00 2351>4 100610 RDMAP-ASCRl*IBI1+100010 



0317 N3MRT 10318 N3MRT 
01 235&5 101001 MOV O.O.SKP 01 18.XI: LCALL ROMAP 
02 235&& 00077& JMP 18.X4 02 2357& 100&10 ROMAP-ASCRA*IBII+IOOOIO 
03 18.X5: LCALL RSCRA 03 23577 101001 MOV O.O.SKP 04 235&7 100050 R5CRA-A5CRA*IBII+IOOOIO 04 23&00 000776 JMP IB.XI 
05 23570 101001 MOV O.O.SKP 05 IB.X2: LCALL RSCRA 
0& 23571 00017& JMP ZB.X5 0& 23601 100050 R5CRA-ASCRA*1811+100010 
07 23572 002401 JMP 01.+1 07 23&02 102401 SUB 0.0.5KP 
08 23573 02250& ZS.02+3 08 23&03 00017& JMP ZB.X2 
09 23574 001502 ZBHIK: HIGHK 09 231>04 042403 STA O.CilZB.SX+1 
10 23575 000037 18.37: 31 10 LCALL RETRN 

11 23605 100210 ~ETRN-A5CRA*ISII+1000IO 
12 23&06 022533 ZB.SX: ZS.2C 
13 23&07 022357 ZS.00+2 
14 23&10 123057 alZSIOX 
15 23&11 0544&& ZSERR: STA 3.18.SA :ERROR IN DATA COMPARE 
1& LCALL ERROl 
17 23&12 100350 ERROI-A5CRA*IBII+IOOOI0 
18 23&13 000401 JMP .+1 
19 23&14 020471 LOA O.ZBTXI 
20 LCALL ERRTX 
21 23&15 100170 ERRTX-ASCRA*IBII+IOOOIO 
22 23&16 022417 LOA O.ii1ZBKNG :CURRENT CYL # 
23 23&17 02&4&3 LOA 1.ii1ZBOSX 
24 23&20 0324&3 LOA 2.ii1ZBCSX 
25 LCALL ERR DC 
2& 23&21 100370 ERRDC-ASCRA*IBll+IOOOIO 
27 23&22 000401 JMP .+1 
28 23&23 020475 LOA 0.ZBTX2 
29 LCALL ERRTX 
30 23&24 100170 ERRTx-ASCRA*IBII+IOOOIO 
31 23&25 022457 LOA O.CilIBSTX 
32 23&2& 02&452 LOA I.CilIB.CX 
33 23&27 032452 LOA 2.ii1lB.OX 
34 LCALL ERRDC 
35 23&30 100310 ERRDC-ASCRA*IBII+IOOOIO 
3& 23&31 000401 JMP .+1 IRECALIBRATE ORV 
37 23&32 000502 JMP IBRCL 
38 23&33 023051 ZBKNE IBORV 
39 23&34 001&00 lBKNF 7B8 
40 23&35 023040 Z8KNG z'BCYL 
41 23&3& 000100 IBKNH IB9 
42 23&37 000200 lBKNI 200 



10319 N3MRT 
01 236"0 001000 
02 236"1 032"43 
03 23642 024776 
04 231>43 036435 
05 231>44 137405 
01> 231>45 000404 
07 231>46 024770 
08 23&47 133414 
09 231>50 000415 
10 231>51 01>1>427 
II 231>52 020423 
12 231>53 034764 
13 231>54 157424 
14 23&55 101040 
15 231>5& 031>42& 
II> 231>57 101003 
17 230&0 000731 
18 230&1 030415 
19 231>&2 0341>11> 
20 231>1>3 051407 
21 230&4 000&15 
22 231>1>5 020520 
23 
24 
25 
21> 
27 
28 
29 
30 
31 
32 
33 

231>1>& 
231>67 
231>70 
231>7\ 

23&72 
231>73 
23&74 
231>75 
231>76 

34 231>77 
35 23700 
3& 23701 
37 23702 
38 23703 
39 2370" 
40 23705 
"I 2370& 
42 23720 
43 23721 

100170 
022411 
061>427 
030"0" 

100370 
000401 
0001>47 
000000 
17740" 
000000 
02305" 
023055 
023034 
023035 
023056 
02370& 
005215 
023721 
005215 

laSTE: 

lBN8S: 

lBBsF: 

ZBDI8: 

l8.sA' 
lB.CX: 
ZB.OX: 
lBDSX: 
lBCSX: 
IBSTX: 
l8 T X I: 

IBI> 
LOA 
LDA 
LOA 
AND 
JMP 
LOA 

2.iillBSTX 
I.ZBSTE-I 
3.@IB.CX 
1.3.SNR 
lBN8S 
I.ZBKNH 

AND# 1.2.SlR 
JMP ZBBSF 
OIC I.ZBDSK 
LOA O.IBOIB 
LOA 3.IBKNI 
ANOl 2.3.SlR 
MOVO 0.0 
LOA 3.iillBSTX 
MOV O.O.SNC 
JMP IBERR 
LOA 2.lBOIB+I 
LOA 3.Z8COM-I 

,GET BIT 6 
,DOA 
,SKP=WRITE CMD 
,NOT WRITE CMD.OON·T CK FOR BSF 
'IB9 BAD SECTOR FLAG 
,SKP=NOT A FLAGGED SECTOR 
,TYPE BAD SECTOR FOUND 

:IBII END OF CIL •• 
,SKP=NOT EOC STATUS 

,SKP IF ERR WAS EOC 

,I SECTOR -4 WORDS 

STA 2.ZB.WK-IBDol.3 
JMP ZBCOM 

'SO COMPARE STOPS 

LOA 0.IBTX3 
LCALL ERRTX ,BAD SECTOR FLAG ETC. 
ERRTX-ASCRA'IBII+IOOOIO 
LOA O.@lB.CX 
OIC I.IBOSK 
LOA 2.lBDIB 
LCALL ERRDC 
ERROC-ASCRA*IBII+IOOOIO 
JMP .+1 
JMP ZBERL ,RELEASE CTRL TABLE 
o 
-252. 
o 

lB.CD 
ZB.OC 
lBaST 
ZBCST 
lBSTA 
.+1 

• TXTE «15'<12'CYL # 180ST lBCST( 
IBTX2: .+1 

.TXTE «15.cI2'ZBSTA l800A ZADOC( 

10320 N3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

23733 
23734 
23735 
2373& 
23737 
23740 
23741 
23742 
237"3 
23744 
23745 
2374& 
23747 
23750 
23751 
23752 
23753 
23754 

023543 
020423 
0421>52 
0301>52 
035000 
011402 
021402 
101220 
101224 
00271>7 
025351 
131220 
03&731 
137400 
054405 
021>&&1 
133000 
071327 

22 23755 100210 
23 
24 
25 
21> 
27 
28 
29 
30 
31 
32 
33 
34 
35 
31> 
37 
38 
39 
40 
41 

2375& 
23757 
2371>0 
23701 
23702 
23703 
2371>4 
237&5 
23706 
2371>7 
23770 
23771 
23772 
23773 
23774 
23775 
23770 

000000 
123700 
024455 
123415 
000403 
002453 
024453 
123400 
0321>45 
143000 
024450 
123000 
01>1227 
024403 
041>1>13 
001400 
023777 

42 23777 020757 
43 24000 101004 
44 24001 002402 
45 24002 002402 
4& 24003 0221>"3 
47 24004 02313" 
48 24005 02400b 
49 2400& 005215 
SO 24023 055012 
51 24035 000377 
52 2"03& 023207 
53 24037 07&000 
5" 24040 000"00 

,RECALI"RATE THE DRIVE THEN RETRY IF 
,LESS THAN 4 ERRS THIS OP TABLE 

l~ERL 

ZBRCL: LOA O.ZBRCI 
STA O.@ZB.SX+I 
LOA 2.ZB.SX+2 
LOA 3,0,2 
ISZ 2.3 
LOA 0.2.3 
MOVZR 0.0 

,AORS ZBIDX 
,OP. TABLE PTR 
,+1 ERR TRY CTR 

MOVZR O.O.SlR 'NO SKP=<4 RETRY'S 
JMP ~ZBRCL-I ,RELEASE THIS BAODY 
LOA l.lBSKB-lBIOX.2 :GET SEEK BIT 
MOVlR 1.2 
LOA 3.@l8.CX 
AND 1.3 
STA 3.ZBRCI-I 
LOA I.@ZBKNE 
ADD 1.2 
DOAP 2.lBDSK 

:GET READ/WRITE DOA 
,SAVE RD/WRT BIT 
,SAVE IT 

:CREATE RECAL INSTR. 
: START RECAL 

LCALL RETRN 
RETRN-ASCRA'1811+100010 

,PROCESS RECALIBRATE INTERRUPT 
o ,SAVE FOR READ OR WRITE BIT 

lBRCI: @.+I 
LOA l.lBKNJ 
AND# I.O.SNR 
JMP • +3 
JMP QlZBKNL 
LOA I.ZBKNM 
ANO 1.0 
LOA 2.@ZBKNE 
ADD 2.0 
LOA l.lBKNO 
ADO 1.0 
OOAC O.lBDsK 
LOA I •• +3 
STA l.iillB.SX+1 
JMP 0.3 
.+1 

:OETERMINE IF REDOING 
LOA O.IBRCI-I 
MOV O.O.SlR 
JMP ... +2 
JMP al.+2 
18.3G 
ZB.5G 

IBTX3: .+1 

,377 TO MASK ERROR BITS 

:NO STATUS ERR 
,SETUP STATUS TYPEOUT 
:76000 TO MASK DONE BITS 

,ORV# POSITIONED 

,2B8 RESERVE DRV 

READ OR WRITE 
,=0 IS READ 
:NOT =0 IS WRITE 
,REGEN DATA "WRITE" 
,JUST RE-READ 

.TXTE !<15><12>DEV #27 BAD SECTOR FLAGCI5>CI2> 
18DOAcll>IBOIC<II'IBDIBI 
ldKNJ: 377 
l8KNU lBRSK 
lBKN"'1' 76000 
18KNO: 288 



10321 N3MRT 
01 24041 005215 
02 24055 051504 
03 
04 
05 
Ob 
07 
08 

24072 
24133 
24174 
24235 
2427& 

000041 
000041 
000041 
000041 
000000 

Z8TXR: 
DSK# 
: DISK 
ZBDPO 
Z8DPI 
Z8DP2 
Z8DP3 
ZBDRE 

.TXTE 1<15><12>DEV.#27 6060lbl DISK<15><12> 
#CYLS #SEC/S #SURF.I 

DEFINITIONS TA8LE I FOR EACH DISK 
.8LK ZBOBL+Z8CTL+ZBCTL+Z8CTL 
.8LK ZBDBL+ZBCTL+ZBCTL+ZBCTL 
.8LK ZBDBL+ZBCTL+ZBCIL+ZBCTL 
.8LK ZBDBL+ZBCTL+ZBCTL+ZBCTL 
o :END OF DISK TABLES 

10322 N3MRT 
01 
02 
03 
04 
05 
Ob 
07 024277 
08 000170 
Oq 00170 024302 
10 000171 
11 024277 
12 24277 000000 
13 24300 000000 
14 24301 000000 
15 24302 024327 
16 24303 024423 
17 24304 000000 
18 24305 000000 
Iq 24306 177777 
20 24307 17&000 
21 24310 025237 
22 24311 025237 
23 024312 
24 24312 040515 
25 047107 
26 152305 
27 141711 
28 152240 
2q 050101 
30 120305 
31 142724 
32 152123 
33 050050 
34 144722 
35 000251 

.TIIL MTTES 
MAGNETIC TAPE TEST COMPATABLE 
~IT~ THE DIAGNOSTIC LINKER 

:DEFINITIONS BLOCK TO LINKER 
NEXTT MT.OO 

L"lEML=. 

LPGO=. 

Ml.OO: 

.LOC LPGO 
MT.OO 

.LOC 
o 
o 

LMEML 
:TEST PASS CTR 
:TEST ERROR CTR 
:INTERRUPT TIMEOUT SWITCH 
"'1.01 
MT.02 
o 
o 
-I 
176000 
M1. XI 
MT.XI 
.TXTE 1 

MAGNETIC TAPE TEST (PRIll 



10323 
01 

N3MRT 

02 
03 
04 
05 
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 

24326 
24327 
24330 
24331 
24332 
24333 
24334 
24335 
24336 
24337 
24340 
24341 
24342 
24343 
24304 
24345 
24346 
24347 
24350 
24351 
24352 
24353 
2435. 
24355 
243<;& 

000004 
102000 
062022 
065422 
125005 
000415 
12&400 
0&5022 
0&0022 
070422 
0207&& 
113414 
00040& 
151232 
000413 
153100 
151122 
000.10 
125400 
0304.& 
1.&414 
0007&2 
102000 
0.0727 
001400 

:MAGNETIC TAPE TEST INITIALIZE 
:DETERMINE IF AN MTA CONTROL AND 
.A DRIVE 0 EXIST 

MTBn: 1813 
MT.OI: AOC 0.0 

DOB O.MTA 
DIB I.MTA 
MOV I.I.SNR 
JMP MT.IA 
SUB 1.1 

MT.IX: DOA I.MTA 
NIO MTA 
DIA 2.MTA 
LOA 0.MTBI3 
AND~ 0.2.SZR 
JMP MT.IA 
MOVZR~ 2.2.SZC 
JMP MT.IB 
AODL 2.2 
MOVZL 2.2.SZC 
JMP MT.IB 

MT.IA: INC I.! 
LOA 2.MT10 
SUB~ 2.1. SZR 
JMP MT.IX 
AOC 0.0 
STA 0.MT.00+2 
JMP 0.3 

,READ ADDRS BACK 
,SKIP IF MTA CONTROL 
,NO MAG TAPE 

,DRIVO TO REGA 
,KILL SOME TIME 
,GET STATUS 

,SKP=NOT WRITE LOCKEO 

,=1 IS READY 

,=1 IS REWINDING 

,+1 DRIVE~ 

,SKP=TRYED 

10324 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
I. 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
2. 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
3. 
35 
3& 
37 
38 

2.357 
24360 
24361 
24362 
2.363 
2.364 
2.365 
243&& 
243&7 
24370 
24371 
2.372 
24373 
2.374 
24375 
24376 
24377 
24.00 
2 •• 01 
24402 
24.03 
2.404 
24405 
24.0& 
24407 
24410 
24411 
24.12 
24413 
24414 
24415 
2441& 
24417 
24420 
24421 
24422 

020411 
040723 
12&400 
0.&405 
020435 
024435 
030435 
002101 
024&03 
024371 
102400 
0&1022 
0&0022 
070.22 
151233 
000.07 
024.16 
133.1. 
00040. 
024415 
107000 
0&5122 
101400 
024411 
122414 
0007&2 
0&0222 
020.0. 
040670 
000407 
020200 
024423 
000010 
000022 
000077 
024715 

'MAG TAPE CONTROL AND 
:ENABLE TAPE TEST AND 
MT.la: LOA O.MT.IC 

STA O.MT.OO+I 
SUB 1.1 
STA l.aJMT. TR 
LOA O.MT.KI 
LOA I.MT.K2 
LOA 2.MT.K3 
JMP aJEINTS 

MT. TB: MTCTB 
"IT.IC: 

MT1CX: 

MTMSK: 

MTlO: 
MT.KI 
I~T • K2 
MT.K3 

• + I 
SUB 0.0 
OOA O.MTA 
NIO MTA 
OIA 2.MTA 
MDVZR# 2.2.SNC 
JMP MTICX 
LOA I.MTMSK 
ANO# 102.SZR 
JMP MTICX 
LOA I.MTlO 
ADD 0.1 
OOAS I.MTA 
INC 0.0 
LOA I.MTIO 
SUB~ I.O.SZR 
JMP MT.IC+2 
NIOC MTA 
LOA O.MTMSK+I 
STA O.MT.OO+I 
JMP MT.02 
182+IB8 
MT.02 
10 
MTA 
77 
MT.ID 

A DRIVE 0 EXIST 
ENTER INTERRUPT VECTORS 

,TO INIT RE.INO 

,DEV ~ 

,10 MSK 
:INTERRUPT DIRECTOR 
:ENTER INT VECTORS 

,SKP=DRV READY 
,NOT ROY. DO NEXT 

:TAPE REWINDING OR AT LD PT 
:YES 

:CRREATE REWIND 

,SKP=TRIED 8 
,DO NEXT DRIVE 

,REWIND+LD. PT BITS 



10325 N3MRT 
01 
02 ,EXECUTE ENTRY POINT 
03 ,MT.00+2=AOORESS PROCESS OR=O NO SCRATCH 
04 
05 
06 
07 
08 

24423 030661 MT.02: 
24424 151004 
24425 001000 

Oq 24426 100010 
10 24427 002445 
11 
12 24430 100.550 
13 24431 002443 
14 
15 24432 
16 24433 
17 24434 
18 24435 
Iq 24436 
20 

100270 
105000 
030442 
102400 
040531 

21 
22 
23 

24437 100310 
24440 100405 
24441 000410 

24 
25 
26 
27 
28 
2q 
30 
31 
32 

24442 100030 
24443 000406 

24444 
24445 
24446 
244.7 
24450 

100570 
000424 
010527 
101404 
000772 

MT • 2L: 

LOA 2.MT.00+2 ,GET INTR SW 
MUV 2.2.SZR ,SKIP=NO SCRATCH 
JMP 0.2 ,GO TO SEVICE 
LCALL ASCRA ,GET IK SCR 
ASCRA-ASCRA*IBII+IOOOIO 
JMP @MT.XX ,NO SCRATCH AVAIL 
LCALL AOMAP ,ASSIGN IT TO DCH 
ADMAP-ASCRA*IBII+IOOOIO 
JMP @MT.XX ,NO DCH AVAIL 
LCALL ARANG 
ARANG-ASCRA*IBII+IOOOIO 
MOV 0.1 
LOA 2.MT.6 
SUB 0.0 
STA O.MT.KK ,0 * IK'S EXTRA 
LCALL ADIVI 
ADIVI-ASCRA*IBII+100010 
NEG O.O.SNR ,(Ol=* IK'S TO EXPAND 
JMP MT.2C 
LCALL ESCRA ,TRY TO GET IK 
ESCRA-ASCRA.IBll+IOOOIO 
JMP MT.2C ,NO MORE AVAZC 
LCALL EDMAP ,ALSO EXPND DCH IK 
EOMAP-ASCRA.IBII+IOOOIO 
JMP MT.2R ,CANT EXPAND DCH 
ISZ "T.KK ,*1 *IK'S ASSIGNED 
INC O.O.SZR 
JMP MT.2L 

10326 
01 

N3MRT 

02 
03 
04 
05 
06 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Iq 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 

24451 100270 
24452 105000 
24453 030424 

24454 
24455 
24456 
24457 
24460 
24461 
24462 
24463 
2.464 
24465 
24466 
24467 
24470 

100310 
024152 
107000 
044521 
024154 
107000 
044517 
024512 
127120 
020410 
107000 
044507 
000412 

24471 100050 
24472 063077 
24473 000756 

24474 
24475 
24476 
24477 
24500 

025237 
000003 
000006 
000400 
000000 

SOME AMOUNT (IK TO bK) SCRATCH AND DCH 
ARE ASSIGNED TO THIS TEST 
PICK START BUFFER WITHIN FIRST 400 WORDS 

MT.2C' LCALL ARANG 
ARANG-ASCRA*IBII+IOOOIO 
MOV 0.1 
LOA 2.MT256 
LCALL ADIVI 
ADIVI-ASCRA*IBII+IOOOIO 
LOA I.SCRLO 
ADO 0.1 
STA I.MTDST ,DATA START ADDRESS 
LOA I.DCHLO 
ADO O. I 
STA I.MTCST ,CHANNEL START ADDRESS 
LOA I.MT.KK '* IK'S AVAIL 
AODZL 1.1 ,*4 
LOA O.MT.! 
ADO 0.1 ,ACI=* RECORDS THAT FIT 
STA I.MT.6K ,INTO AVAILABLE BUFFER 
JMP MT.03 ,DETERMINE NEXT OP 

,RELEASE IK THAT COULD~T BE ASSIGNED TO DCH 

MT.2R: LCALL RSCRA 
RSCRA-ASCRA*IBII+IOOOIO 

MT. XX: 
MT.3: 
MT.6: 
MT256: 
MTDKX' 

HALT ,NOT PROBABLE HALT 
JMP MT.2C 

MT. XI 
3 
6 
256. 
o ,TRY FIND CTR 



10327 N3MRT 10328 N3MRT 
01 IDATA CHANNEL AND SCRATCH ARE ASSIGNED 01 24531 101003 MT.3A: ..,OV O.O.SNC :WRITE SELECT CARRY=I 
02 :DETERMINE wHAT TO 00 WITH DRIVE 02 24532 000515 J..,P MT.3R ITAPE IS IN READ MODE 
03 03 LCALL ARANG 
04 24501 000004 MTXI3: 1813 04 24533 100270 ARANG-ASCRA*IBll+IOOOIO 
05 24502 022472 MT.03: LOA O.iilMT.TT 05 24534 105000 MOV 0.1 
0& 24503 100&44 NEGOR O.O.SZR ISKIP=FINO NEW DRIVE 0& 24535 030507 LOA 2.MT&4. 
07 24504 000425 JMP MT.3A 07 2453& 020440 LOA O.MT.BK 
08 24505 030772 LOA 2.MT25& 08 24537 112400 SUB 0.2 
09 2450& 050772 STA 2.MTDKX 09 LCALL ADIVI :wRITE AT LEAST 
10 24507 030710 LOA 2.MT10 10 24540 100310 ADIVI-ASCRA*IBII+100010 
II LCALL ARANG IGET RNO • 11 24541 024435 LOA I.MT.BK :ONE BUFFER FULL 
12 24510 100270 ARANG-ASCRA*IBII+IOOOIO 12 24542 123000 ADD 1.0 
13 24511 105000 MOV 0.1 :FOR DIVIDE 13 24543 030431 LOA 2.MT.TT 
14 LCALL ADIVI 14 24544 041002 STA 0.2.2 :. BLOCKS TO WRITE 
15 24512 100310 AOIVI-ASCRA*IBII+100010 15 24545 041001 STA 0.1.2 I. BLOCKS BKSP/READ 
1& 24513 0&1022 DOA O.MTA 1& 2454& 125300 MOVS 1.1 I. BLOCKS *400 

.17 24514 0&0022 NIO MTA :KILL SOME TIME 17 24547 124&00 NEGR 101 :-FOR WC 
18 24515 0&4422 DIA I.MTA 18 24550 125400 INC I.! :TAKE OFF 4 
19 2451& 125233 MOVZR. 1.t.SNC 115=1 IS DRV ROY 19 24551 125500 INCL 1.1 
20 24517 000404 JMP • +4 10RIVE NOT READY 20 24552 044425 STA I.MT.BL :BUFFER LENGTH 
21 24520 0307&1 LOA 2.MTX13 I WR ITE LOCK BIT 21 LCALL FRANG 
22 24521 147405 AND 2.1.SNR ISKP IS WRITE LOCKED 22 24553 100450 FRANG-AsCRA*IB11+100010 
23 24522 000404 JMP MT.3A-3 :OK TO WRITE 23 24554 040432 sTA O.MTDWI IGET 4 RAN.·S 
24 24523 014755 OSZ MTOKX ICANT USE ORV 24 24555 044432 sTA I.MTOW2 :FOR DATA 
25 24524 0007&3 JMP MT.03+5 :TRY ANOTHER 25 2455& 050432 SU 2.MTDW3 
2& 24525 002747 JMP iilMT.XX :STILL REWINDING EXIT 2& LCALL ARANG 
27 2452& 101040 MOVO 0.0 :CRY=I IS WRITE 27 24557 100270 ARANG-ASCRA*IBII+100010 
28 24527 0405&2 STA O.MTORV :SAVE DRIVE. 28 245&0 040431 sTA 0.MTOW4 
29 24530 012444 IsZ iilMT.TT :SET WRITE STATE 29 245&1 030417 LOA 2.MTOsT 

30 245&2 034420 LOA 3.MTOWX 
31 245&3 12&120 AOCZL 1.1 
32 245&4 125120 MOVZL 1.1 11=-4 
33 245&5 021400 LOA 0.0.3 :MOV TO FIRST 4 WDS 
34 245&& 041000 SlA 0.0.2 : IN OA TA BUFFER 
35 245&7 175400 INC 3.3 
3& 24570 151400 INC 2.2 
37 24571 125404 INC 1.1.5ZR 
38 24572 000773 JMP .-5 
39 24573 000421 JMP MTFIL 



10329 N3MRT lOBO N3MRT 
01 01 ,FIRST 4 WOROS IN BUFFER ARE FILLEO 
02 24574 0241>03 MT.TT MTCTB 02 I~OVE THEM TO REST OF BUFFER 
03 24575 000000 MT.KK 0 ,* lK'S ASSIGNED 03 ,AND START WRITING 
04 24571> 000000 MT.BK 0 '* TAPE BLOCKS AVAILABLE 04 241>14 0247&3 "MTFILI LOA I.MT .BL 
05 24577 000000 MT.I:IL 0 ,* wORDS IN BUFFER 05 241>15 021374 LOA 0,-4,2 
01> 241>00 000000 MTOST 0 ,DATA START ADDRESS 0& 241>11> 041000 STA 0,0.2 
07 241>01 000000 MTCST 0 :SAME BUT FOR DCH 07 241>17 151400 INC 2.2 
08 ,TEST CONTROL TABLE 08 241>20 125404 INC 1.I.SZR 
09 241>02 024&01> MTDWX: MTDWI 09 241>21 000774 JMP .-4 
10 24&03 000000 MTCTe: 0 ,MODE CONTROL REG 10 241>22 044470 STA I.MTDRV+l 
II 24&04 000000 0 ,WRITE RECORD CTR 11 24&23 020543 LOA O.MTMKI 
12 24&05 000000 0 :READ BKSPA CTR 12 24&24 0&3022 DOC O.MTA :LOAD WC 
13 24&0& 000000 MTOWI 0 13 24&25 024754 LOA I.MTCST :CHANNEL START 
14 24&07 000000 MTOW2 0 14 241>2& 01>&022 OOB I.MTA ,LOAO CA 
15 241>10 000000 MTOW3 0 15 24&27 04441>4 STA I.MTORV+2 
1& 24&11 000000 MTDW4 0 1& 241>30 030503 LOA 2.MT.WI 
17 24&12 000000 MT.CA 0 :CURRENT BLOCK AORS 17 241>31 052571 STA 2.iilMTOOK :WRITE INT PROCESSOR 
18 241>13 000000 MT.RK 0 ,* RECORDS IN BUFFER 18 241>3? 030413 LOA 2.MT50 :MT wRITE COMMANO 

19 241>33 020451> LOA O.MTDRV :DRIVE * 
20 241>34 113000 AOD 0.2 :CREATE wRITE COMMAND 
21 241>35 020741 LOA O.MT.BK 
22 241>31> 040755 STA O.MT.RK :* RECORDS I PASS BUFFER 
23 241>37 102000 AOC 0.0 :SET BKSPACE SVO 
24 241>40 040450 STA O.MTBSW 
25 241>41 044751 STA I.MT .CA :START RECORD ADRS 
21> 24&42 071122 OOAS 2.MTA 
27 LCALL RETRN 
28 241>43 100210 RETRN-ASCRA*IB11+100010 
29 241>44 000100 MT&4. : 1>4. 
30 24&45 000050 MT50: 50 
31 241>4& 000000 MT.EK: 0 :READ RETRY CTR 



lO331 N3MRT l0332 N3MHT 
01 .DHIVE IS IN READ STATE 01 .INTER~UPT DISPATCHER 
02 .READ AS MANY RECORDS AS POSSI~LE 02 24714 000022 MTA 
03 .INTO THE DATA BUFFER 03 24715 032505 MT.ID. LOA 2.iilMTOOX 
04 .AFTER BACKSPACING OVER ALL WRITTEN 04 2471& 151132 MOVlLo 2.2.SlC 
05 24&47 030725 MT.3R. LOA 2.MT.TT 05 24717 000405 J'>1P .+5 
0& 24&50 025002 LOA 1,2,2 0& 24720 020774 LOA O.MT.ID-I 
07 24&51 020725 LOA O.MT.BK 07 24721 040144 STA O.UDEVI 
08 24&52 122432 SUBH 1.0.SlC 08 24722 0&0222 NIOC MfA 
09 24&53 121000 MOV 1.0 .(O)=#RECORDS TO READ Oq 24723 001400 JMP 0.3 
10 24&54 040722 STA O.MT.BK 10 24724 0&0&22 DIAC O.MTA 
11 24&55 04073& SrA O.MT.RK 11 24725 040442 STA O.MTSTA 
12 24&5& 020723 LOA O.MTCST 12 2472& 101133 MOVlL. O.O.SNC SKIP IS ERR FLAG 
13 24&57 040733 STA O.MT.CA 13 24727 001001 JMP 1.2 PROCESS NORML RET 
14 24&&0 0&2022 OOB O. MTA .LOAD ADDRESS 14 24730 103132 ADDlL# O.O.SlC IS IT DATA LATE? 
IS 24&&1 025002 LDA 1,2,2 15 24731 000517 JMP MT.RE+2 TYPE ALL DATA LATES 
1& 24&&2 124400 NEG 1.1 1& 24732 001000 JMP 0.2 PROCESS ERROR 
17 24&&3 0&7022 DOC I.MTA .WORD COUNT 17 
1~ 24&&4 030522 LOA 2,MT.WB 18 • WR ITE INTERRUPT SERVICE ROUTINE 
19 24&&5 020423 LOA O.MTBSW 19 24733 124734 MT.WI: iiI.+1 
20 24&&& 100044 COMO O.O.SlR 20 24734 000435 JMP MT.WE 
21 24&&7 000414 JMP MTRDG 21 24735 01&433 OSl iilMTWTX .-1 RECORDS TO WRITE 
22 24&70 052532 STA 2.iilMTOOX IBKSPA INTERRUPT HANDLER 22 2473& 000404 JMP MT.WM ,MORE TO DO 
23 24&71 040417 SrA O.MTBSW 23 24737 020535 LOA 0.MT.04 ISET UP BACKSPACE 
24 24&72 042415 SfA O.iilMTBSW-1 I=MTRDS 24 24700 0424&2 STA O.iilMTOOX ICOMPARE WRITE BUFFER 
25 24&73 101500 INCL 0.0 25 24741 001400 JMP 0.3 
2& 24&74 01041& ISl MTDRV+I ,SKP = RETRY 2& ,CONTINUE WRITING RECORDS 
27 24&75 040751 SrA O.MT.EK ,3 FOR RETRY CTR 27 24742 020&50 MT.WM: LOA O.MT.CA 
28 24&7& 0204&7 LDA 0.MT40 ,BKSPA DRV 0 28 24743 101300 MOVS 0.0 
29 24&77 024412 LDA I.MTDRV 29 24744 101700 INCS 0.0 1+400 TO ADRS 
30 24700 123000 ADD 1.0 ICREATE BKSPA THIS DRV 30 24745 040&45 STA O.MT.CA 
31 24701 0&1122 DOAS O.MTA ,START BKSPA 31 2474& 024&33 LDA 1. MTCST 
32 LCALL RETRtl 32 24747 014&44 DSl MT.RK ,SKIP DONE FULL BUFF 
33 24702 100210 RETRN-ASCRA*IBII+IOOOI0 33 24750 000405 JMP .+5 INOT AT EOB YET 
34 24703 004505 MTRDG: JSR MT.W8+2 34 24751 044&41 SfA I. MT .CA ,RESET ADDRS TO START 
35 24704 152400 SUB 2.2 35 24752 121000 MOV 1.0 
3& 24705 0505&4 STA 2.MTRDS 3& 24753 024&23 LDA I.MT .BK ,.BLOCKS IN BUFFER 
37 LCALL RETRN 37 24750 044&37 STA I.MT.RK 
38 2470& 100210 RETRN-ASCRA*IBII+I000I0 38 24755 0&2022 MT.WN: DOB O.MTA ,LOAD CA 
39 24707 025071 MTRDS 3Q 2475& 024410 LOA I.MTMKI 
40 24710 000000 MTBSw: 0 40 24757 0&7022 DOC I.MfA ,-25& WK 
41 20711 000000 MTDRV: 0 ,CURRENT DRIVE. 41 247&0 030&&'5 LOA 2.MT50 I WR ITE COM 
42 24712 000000 0 ,-I = RETRY ON READ DATA ERRORS 42 247&1 024730 LOA I.MTDRV 
43 24713 000000 0 ICA START FOR WRITE OPERATIONS 43 247&2 133000 ADD 1.2 ,CREATE WRITE+DRV. 

44 247&3 071122 OOAS 2.MTA IGO AGAIN 
45 247&4 001400 JMP 0.3 
4& 247&5 000040 "1T40: 40 
47 247&& 177400 MTMKI -25&. 
48 247&7 000000 MTSTA 0 
49 24770 024&04 MTWTX MTCTB+I 
50 



! 0333 
01 

N3MRT 

02 
03 
04 
OS 
0& 
07 
08 
09 
10 
II 
12 
13 
U 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 

24771 
24772 
24773 
24774 
24775 
24776 
24777 
25000 
25001 
25002 
25003 
25004 
25005 

2500& 
25007 
25010 
25011 
25012 
25013 
25014 
25015 
2501& 
25017 
25020 
25021 
25022 

105300 
125200 
125202 
000457 
102000 
0&3022 
020407 
042422 
0307&4 
024707 
133000 
071122 
OOUOO 

125007 
000441 
022413 
024722 
04&410 
02&40& 
125222 
000740 
02440& 
04&403 
000420 
024&03 
024304 

ERROR STATUS DURING WRITE 
BACK UP ANO TRY AGAIN IF NOT EOT 
REWINO RESTART IF EOT 

MT.WE: MOVS 0.1 
MOVR 101 
MDVR loI.SZC 
JMP MTREW 

MTBKI: ADC 0.0 
DOC O.MTA 
LDA O.MT.WB 
STA O.@MTOOX 
LDA 2.MUO 
LDA I.MTORV 
ADD 1.2 
DOAS 2.MTA 
JMP 0.3 

:SKIP NOT EOT 
:=EOT REWIND 

:-1 TO wC 

:SPACE REVRS 

:PROCESS BACKSPACE COMPLETE INTERRUPTS 
:BACKSPACE OVER ALL WRITTEN RESTART READ 
:BACKSPACE I RECORD COMPLETE-RESTART WRITE/READ 
MT.WB: <iI.+1 

JMP MT.RE+2 
LOA O.@MT.EE 
LOA I.MT.WI 
STA 1.<ilMTOOX 
LOA 1.<ilMT.BS 
MOVZR I.I.SZC 
JMP MT.WN 
LOA I.MT.RI 
STA 1.@MTOOx 
JMP MT.RC 

MT.SB: MTCTB 
MTOOX: "IT .00+2 

:BACKSP ERR REWIND 
:MT.CA 

:SET UP WRITE INTR 

SKP IS READ MODE 
WR IT I NG 
SET UP REAO INTR 

!0334 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
Ib 
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 

25023 
25024 
25025 
25026 
25027 
25030 
25031 
25032 
25033 
25034 
25035 
2503& 
25037 
25040 
25041 
25042 
25043 
25044 
25045 

25046 
25047 
25050 
2~051 

25052 

25053 
25054 
25055 
2505& 
25057 
250&0 
250&1 
250&2 
250&3 
250&4 
25065 
25066 

44 25067 
45 25070 
46 25071 
47 25072 
48 25073 

024&12 
125025 
000421 
010443 
022774 
101300 
101700 
042771 
016440 
000404 
024507 
0467&4 
001400 
062022 
024725 
0&7022 
030&46 
071122 
001400 

016424 
000726 
020413 
042751 
001400 

020407 
024635 
123000 
061122 
102400 
042406 
000770 
000010 
025173 
024606 
024612 
024603 
024600 
024576 
000000 
02464& 
024613 

:READ INTERRUPT PROCESSOR 

MT.EE: MT.CA 
MT.RI: @.+I 

jMP MT.RE 
ISZ MTRDS 
LOA O.@MLEE 
MOVS 0.0 
INCS 0.0 
STA O.olMT.EE 
OSZ olMT.RX 
jMP MT.RC 
LOA I.MT.05 
STA 1.@MTOOX 
jMP 0.3 

MT.RC: DOB O.MTA 
LDA I.MTMKI 
DDC I.MTA 
LOA 2.MTDRV 
ODAS 2.MTA 
jMP 0.3 

MT.RE: DSZ iMT.KX 
jMP MTBKI 
LDA O.MLNR 
STA O.@MTOOX 
jMP 0.3 

:REWIND DRIVE CLEAR MDDE 

:READ ERROR STATUS 
:+1 aBLKS RD 

rCA + 400 

:READ TD FILL SUFFER 
:NO REAO I MORE 

:COMPARE BUFFER 
:NEXT NORMAL ENTRY 

:READ 
:NEXT BLOCK 

:IN SEQUENCE 

:RE-READ 3 TRYS 
:NO TRY AGAIN 
:NON REC READ TYPEOUT 
:NEXT NORMAL ENTRY 

"T~EW: LOA O.MT.IO :RE~ 

MT.IO 
MT.NR 
MT.OX 

MTTTX 
MTDSX 
MTSKX 
MTRDS 
MLK X 
MT.RX 

LOA 1.MTDRV 
ADO 1.0 :CREATE REWIND 
OOAS O.MTA :TO CONTROL/DRV 
SUB 0.0 
STA O.<ilMTTTX :SET TAPE REwINDING 
jMP MTREw-2 

10 
MTOER 
MTDwl 

MTOW4+1 
MTCTB 
MTOST 
MT.BK 
o :a BLOCKS REAO 

MT.EK 
MT.RK 



! 0335 
01 

N3MRT 

02 
03 
04 
05 
Ob 
07 
08 

25074 
25075 
25076 
25077 
25100 
25101 

09 25102 
10 25103 
II 25104 
12 25105 
13 25106 
14 25107 
15 25110 
1b 25111 
17 25112 
18 25113 
19 25114 
20 25115 
21 25116 
22 25117 
23 25120 
24 25121 
25 251?2 
26 25123 
27 25124 
28 25125 
29 25126 
30 25127 
31 25130 
32 25131 
33 25132 
34 25133 
35 25134 
36 25135 
37 25136 
38 25137 
39 25140 
40 25141 
41 25142 
42 25143 

025075 
034 7b 7 
032771 
021400 
025000 
122414 
000471 
151400 
175400 
020760 
116414 
000770 
036760 
175300 
174bOO 
175400 
175500 
021374 
025000 
106414 
000453 
055374 
151400 
175404 
000771 
022741 
101223 
000403 
012736 
002412 
020737 
026407 
106420 
046405 
125004 
002404 
046726 
000476 
024605 
024451 

,wRITE PASS COMPLETE RECHECK DATA FOR VALIDITY 
,READ PASS ENTERS AFTER CHECKING FOR 7 TRACK 
MT.04: .+1 

lOA 3.MT.OX 
lOA 2.ilMTOSX 
lOA 0.0.3 
lOA 1.0.2 
SUB~ I.O.SIR 
JMP onDER 
INC 2.2 
INC 3.3 
lOA O.MT.OX+I 

:START OF DATA RAN~'S 

:START OF BUFFER 
,GET NEXT OF 4 
:GET ONE OF FIRST 4 
,SHD BE= 
,ERROR IN ONE OF 4 
:BUMP AORS 

SuB# 0.3.SIR :SKP IS DONE FIRST 4 
JMP MT.04+3 
lOA 3.@MTBKX :#400 WORD BLOCKS 
MOVS 3.3 :*400 
NEGR 3,3 
INC 3.3 ,4 lESS COMPARES 
INCl 3.3 :ARE NEEDED 
lOA 0.-4.2 :GET WORD VALIDATED 
lOA 1.0.2 ,GET WORD NOT VALIDATED 
SUB~ O.I.SIR :SKP= 
JMP MTOER ,DATA ERROR 
STA 3.-4.2 :ClR oUFFER FOR N<T RO 
INC 2.2 :STP ADRS 
INC 3.3.SIR ,SKP DONE All 
JMP .-7 
lOA O.@MTTTX :GET MODE SW 
MOVIR O.O.SNC ,SKP=CHNG WRITE TO RO 
JMP • +3 
lSI alMTTTX 
JMP @MTFlX 
lOA O.MTROS 
lOA 1 ... MTROX I~ BlKS TO RD 
SUBI 0.1 :-~BlKS RD 
STA I.@MTRDX :REM BlKS TO RD 
MOV I.I.SIR ,NONE lEFT RELEASE 8UFFER 
JMP @MTFl< ,RESElECT BUFFER START 
STA I.@MTTTX ,SET TO SELECT NEw DRIVE 
JMP MT.XI 

MTROX: MTCTB+2 
MTFlX: MT.2C ,RESElECT IN FIRST 256 

)0336 r,3MRT 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

25144 
25145 
25146 
25147 
25150 
25151 
25152 
25153 
25154 
25155 
25156 
25157 
25160 
25161 
25162 
25163 
25164 
25165 
25166 
25167 
25170 

025145 
020724 
042722 
022421 
061022 
060422 
101300 
103122 
000721 
030707 
034707 
024410 
021000 
123400 
041000 
151400 
156414 
000773 
000707 
037477 
024711 

,READ COMPLETE RE-ENTE~ 

MT.05: .+1 
lOA O.MTROS 
STA 0.iIlMT6KX 
LOA O.<ilMT.RV 
DOA O.MTA 
DIA O.MTA 
MOVS 0.0 
AOOIl O.O.SIC 
JMP r~T.04+1 

lOA 2.MT.OX 
lOA 3.MT.OX+1 
lOA I.MT7TM 
lOA 0.0.2 
AND 1.0 
STA 0,0,2 
INC 2.2 
SUB~ 2,3.SZR 
JMP .-5 
JMP "'T.04+1 

"'T7T"': 37477 
MT.RV: MTORV 

TAPE TEST 
,IF 7 TRACK DRIVE 

:~BlKS TO COMPARE 

:ClR UNUSED BITS 

: SKP IF 7 TRACK 
,9 TRACK COMP WD FOR WD 
:START 4 RAN_'S 
,END OF SAME 
,7 TRACK DATAMASK 

:ClR ANY EXTRA BITS 



! 0337 N3MRT 10338 ~3MRT 
01 ,TAPE DATA ERROR START TYPEOUTS 01 25235 025053 MTRE. 
02 02 2523& 006777 JSR @.-1 'BACK TRY AGAIN 
03 25171 125022 aJMTOOX 03 "'T • X I: LCALL RDMAP ,RELEASE ALL DCH 
04 25172 024767 MTSTA 04 25237 100610 RDMAP-ASCRA*lBll+l000l0 
05 MTDER: LCALL ERROl 05 25240 102401 SU~ O,Q,SKP 
06 25173 100350 ERROI-ASCRA*IBll+l000l0 06 25241 000776 J"'P "'LXI 
07 25174 000401 J"1P • +1 07 MT.X2: LCALL RSCRA :RELEASE ALL SCR 
08 25175 020474 LOA 0.MTTX2 OB 25242 100050 RSCRA-ASCRA*1811+100010 
Oq LCALL ERRTX Oq 25243 101001 MOV O.O.SKP 
10 2517& 100170 ERRTX-ASCRA*lBll+l000l0 10 25244 00077& JMP MT.X2 
11 25177 020672 LOA O.MTROS 11 25245 042724 STA 0.@MTOER-2 :CLR SCR ASSIGNED 
12 25200 026454 LOA 1.iiJMTEKX+5 12 LCALL RETRN 
13 25201 032454 LOA 2.@MTEKX+6 13 25246 100210 RETRN-ASCRA*lHll+l000l0 
14 LCALL ERRDC 14 
15 25202 100370 ERROC-ASCRA*lBll+l000l0 15 25247 024646 MTEKX: MLEK 
16 25203 000401 JMP • +1 16 25250 024711 MTORV 
17 25204 020452 LOA O.MTTXl 17 25251 024710 MTBSW 
18 LCALL ERRTX 18 25252 024712 MTORV+l 
lq 25205 100170 ERRTX-ASCRA*lBll+l000l0 lq 25253 024"47 MT.3R 
20 25206 022bbO LOA O.@MTTTX :GET MOOE.l=WRITE.2=REAO 20 25254 024713 MTORV+2 
21 25207 026441 LOA 1.iiJMTEKX+l :GET DRIVE # 21 25255 024601 MTCST 
22 25210 127300 ADDS 1.1 :TO BITS 4.5.6 22 2525& 025257 MTTX\: • +1 
23 25211 123000 ADD 1.0 ,FOR TYPE OUT 23 25257 005215 .TXTE (<15><12> 
24 25212 02&7&0 LOA 1.iiJMTDER-l :GET LAST STATUS 24 25260 147515 MODE STATUS MT.EK( 
25 25213 0324H LOA 2.iiJMTEKX :GET # RETRYS 25 25271 025272 MTTX2: .+1 
2& LCALL ERROC 2& 25272 005215 .TXTE !<15><12>#REAO<11>W/OOB<11>LAST/OOB! 
27 25214 100370 ERROC-ASCRA*IBll+l000l0 
28 25215 000401 JMP .+1 
2q 2521& 022754 LOA U.iiJMTDER-l :GET STATUS 
30 25217 101102 MOVL O.O.SZC :SKP=NOT STATUS ERROR 
31 25220 00041& JMP MT.XI-l 
32 25221 020650 LOA O.MTRDS :# BLKS READ 
33 25222 101005 "10V O,O,SNR :SKP IS READ SOME 
34 25223 000413 JMP MT.XI-l 
35 25224 02&423 LOA 1.@MTEKX :GET RETRY CTR 
3& 25225 125005 MOV l.1.SNR :SKP NOT RETRYED YET 
37 2522& 000410 JMP MT.XI-l 
38 25227 01&420 OSZ ilMTEKX 
3q 25230 042712 STA O.i!lMTRDX :SET # TO BACKUP/READ 
40 25231 102000 ADC 0.0 

BACKUP SWrTCH 41 25232 042417 STA O.@MTEKX+2 SE T 
42 25233 042417 STA 0.@MTEKX+3 SKP RETRT CTR RELOAD 
43 25234 002417 JMP @MTEKX+4 BACKUP IRE-READ 



10339 "3MRT 10340 N3MRT 
01 .TITL CATES 01 MAGNETIC TAPE TEST INITIALIlE 
02 CASSETTE TAPE TEST COMPATABLE 02 DETERMINE IF AN CAA CONT~OL AND 
03 wITH THE DIAGNOSTIC LINKER 03 A DRIVE 0 EXIST 
04 04 
OS .DEFINITIONS BLOCK TO LINKER OS 25335 102000 CA. 01: ADC 0.0 
0& 000034 CA4=34 ,DEFINE DEVICE CODE 06 2533& 062034 DOB O.CAA 
07 NEXTT CA.OO 07 25337 0&5434 DIB I.CAA ,READ ADDRS BACK 
08 025306 LMEML=. 08 25340 125005 MOV 1,1, SNR ,SKIP IF CAA CONTROL 
09 000171 .LOC LPGO 09 25341 000415 JMP CA. LA 'NO MAG TAPE 
10 00171 025311 CA.OO 10 25342 12&400 SU~ 101 
II 000172 LPGO=. II 25343 0&5034 CA.IX: DOA I.CAl .DRIVO TO REGA 
12 025306 .LOC LMEML 12 25344 0&0034 NIO CAA ,KILL SOME TIME 
13 25306 000000 0 ,TEST PASS CTR 13 25345 070434 DIA 2.CAA :GET STATUS 
14 25307 000000 0 ,TEST ERROR CTR 14 2534& 0204&3 LOA 0.CA.K3+1 
IS 25310 000000 0 :INTERRUPT TIMEOUT S~ITCH 15 25347 113414 AND# 0.2.SZR :SKP=NOT WRITE LOCKED 
1& 25311 025335 CA.OO: CA.OI 1& 25350 00040& J~P CA.IA 
17 25312 025432 CA.02 17 25351 151232 MOVlR# 2.2.SlC ,=1 IS READY 
18 25313 000000 0 18 25352 000413 JMP CA.1B 
19 25314 000000 0 19 25353 153100 ADDL 2.2 
20 25315 177777 -1 20 25354 151122 MOVlL 2.2.SlC :=1 IS REWINDING 
21 25316 176000 17&000 21 25355 000410 JMP CA. IS 
22 25317 02&255 GA.xl 22 2535& 125400 CA.1A : INC 101 :+1 DRIVE. 
23 25320 02&255 CA.xI 23 25357 030446 LOA 2.CA10 
24 025321 • TXTE 1 24 253&0 14&414 SUH# 201.SlR .SKP=TRYED 8 
25 25321 040703 CASSETTE TAPE TEST(PRIll 25 25361 0007&2 JMP CA.lx 
2& 051523 2& 25362 102000 ADC 0.0 
27 152305 27 253&3 040730 STA 0.CA.00+2 
28 142724 28 253&4 001400 JMP 0.3 
29 152240 
30 050101 
31 120305 
32 142724 
33 152123 
34 050050 
35 144722 
3& 000251 



!0341 N3MRT !0342 ~13MR T 
01 :MAG TAPE CONTRO~ AND A DRIVE 0 EXIST 01 
02 IENAB~E TAPE TEST AND ENTER INTERRUPT VECTORS 02 :E~ECUTE ENTRY POINT 
03 253&5 020410 CA.IS: ~OA O.CA.IC 03 ICA.00+2=AOORESS PROCESS OR=O NO SCRATCH 
04 253&& 040724 STA O.CA.OO+I ITO INIT REWIND 04 
05 253107 12&400 SUB l.t 05 25432 030&101 CA.02: ~OA 2.CA.00+2 :GET INTR SW 
010 25370 04&434 STA l.ilCA~SK+2 010 25433 151004 MOV 2.2.SZR rSKIP=NO SCRATCH 
07 25371 020435 LOA O.CA.KI :OEV • 07 25434 001000 JMP 0.2 :GO TO SEVICE 
08 25372 024435 LOA I.CA.K2 rIO MSK 08 ~CA~~ ASCRA :GET IK SCR 
0'1 25373 030435 LOA 2.CA.K3 :INTERRUPT DIRECTOR 0'1 25435 100010 ASCRA-ASCRA*IBII+IOOOIO 
10 25374 002101 JMP ilEINTS :ENTER INT VECTORS 10 2543& 002445 JMP illCA.XX :NO SCRATCH AVAI~ 

II 25375 02537& CA.IC: .+1 II ~CA~~ AOMAP :ASSIGN IT TO DCH 
12 2537& 102400 SUB 0.0 12 25437 100550 ADMAP-ASCRA*IBII+IOOOIO 
13 25377 0101034 OOA O.CH 13 25440 002443 JMP ilCA.XX :NO OCH AVAI~ 

14 25400 0100034 NIO CAl 14 ~CA~~ ARANG 
15 251101 07011311 DIA 2.CAl 15 25441 100270 ARANG-ASCRA*IBII+IOOOIO 
1& 251102 151233 MOVlR. 2.2.SNC rSKP=ORV READY 1& 25442 105000 MOV 0.1 
17 25403 000407 JMP CAICX INOT ROY. 00 NEXT 17 251143 030442 ~OA 2.CA.& 
18 25404 02441& ~DA I.CAMSK 18 2511411 102400 SUB 0.0 
1'1 25405 133414 AND. 1.2.SlR lTAPE REWINDING OR AT ~D PT 1'1 25445 011053& STA O.CA.~K :0 • IK'S EXTRA 
20 25110& 000404 JMP CAlCX rYES 20 ~CA~~ AOIVI 
21 25407 02441& ~OA I.CAIO 21 2544& 100310 AOIVI-ASCRA*IBII+IOOOIO 
22 251110 107000 ADD 0.1 rCRREATE REWIND 22 25447 100405 NEG O.O.SNR : (0) =. IK'S TO EXPAND 
23 25411 0&5134 OOAS I. CAA 23 25450 000410 JMP CA.2C 
24 25412 101400 CAICX: INC 0.0 24 CA.2L1 ~CA~~ ESCRA :TRY TO GET IK 
25 25413 024412 ~DA I.CAIO 25 25451 100030 ESCRA-ASCRA*IBII+IOO010 
2& 25414 122414 SUB. 1.0.SlR rSKP=TRIED 8 2& 25452 00040& JMP CA.2C :NO MORE AVAlC 
27 25415 0007&2 JMP CA.IC+2 :00 NEXT DRIVE 27 ~CA~L EDMAP rALSO EXPND OCH IK 
28 2541& 0&0234 !'HOC CAA 28 25453 100570 EOMAP-ASCRA*IBII+IOOOIO 
2'1 251117 020404 ~OA O.CAMSK+I 2'1 25454 000424 JMP CA.2R :CANT EXPAND OCH 
30 25420 040&72 STA O.CA.OO+I 30 25455 01052& ISl CA.KK r·1 UK'S ASSIGfIlEO 
31 25421 000411 JMP Cl.02 31 2545& 101404 INC O.O.SZR 
32 25422 020200 CAMSK: lB2+1B8 rREWINO+~D. PT BITS 32 25457 000772 JMP CA.2L 
33 25423 025432 CA.02 33 
34 25424 025611 CACT~ 34 
35 
3& 25425 000010 CAlOr 10 
37 25426 000034 CA.KI CAl 
38 25427 000077 CA.K2 17 
3'1 25430 025723 CA.O CA.ID 
40 25431 000004 IBI3 



10343 N3MRT ! 03Q~ N3MRT 
01 SOME AMOUNT (I K TO &K) SCRATCH AND DCH 01 ,DATA CHHINEL AND SCRATCH ARE ASSIGNED 
02 ARE ASSIGNED TO THIS TEST 02 ,DETERMINE ~HAT TO DO wITH DRIVE 
03 PICK START BUFFER WITHIN FIRST ~OO wORDS 03 
04 04 25510 022~72 CA.03: lOA O.@CA.TT 
05 C A. 2C: lCAll ARANG 05 25511 100&4~ NEGOR O.O.SZR ,SKIP=FIND NEW DRIVE 
0& 254&0 100270 ARANG-ASCRA*1811+100010 0& 25512 000425 JMP CA.3A 
07 25461 105000 MOV 0.1 07 25513 030773 LOA 2.CA25b 
08 25462 030424 LOA 2.CA25& 08 25514 050773 STA 2.CAOKX 
09 lCAll ADIVI 09 25515 030710 LOA 2.CA10 
10 25463 100310 ADIVI-ASCRA*IBII+IOOOIO 10 LCAll ARANG ,GET RND ~ 

II 254&4 024152 lOA I.SCRlO II 2551& 100270 ARANG-ASCRA*IBII+IOOOIO 
12 254&5 107000 ADD 0.1 12 25517 105000 MOV 0.1 ,FOR DIVIDE 
13 254&& 044520 STA I. CADST ,DATA START ADDRESS 13 lCAlL ADIVI 
14 254&7 024154 LOA 1.0CHlO 14 25520 100310 ADIVI-ASCRA*IBII+IOOOIO 
15 25470 107000 ADD O. I 15 25521 0&1034 DOA O.CAl 
1& 25471 044516 STA I.CACST ,CHANNEL START ADDRESS 1& 25522 0&0034 NIO CAl ,KIll SOME TIME 

17 25472 024511 LOA I.CA.KK ,~ IK'S AVAIL 17 25523 0&4434 DIA I. CAl 
18 25473 127120 ADOZl 1.1 :*4 18 25524 125233 MOVZR~ 1,1, SNC ,15=1 IS DRV ROY 
19 25474 020410 LOA 0.CA.3 19 25525 000404 JMP .+4 ,DRIVE NOT READY 

20 25475 107000 ADD O. I ,ACI=~ RECORDS THAT FIT 20 2552& 030703 lOA 2.CA.K3+1 ,WRITE lOCK BIT 

21 2547& 04450& STA I.CA.BK :INTO AVAILABLE RUFFER 21 25527 147405 AND 2.1.SNR ,SKP IS WRITE lOCKED 

22 25477 000411 JMP CA.03 ,DETERMINE NEXT OP 22 25530 000404 JMP CA.3A-3 ,OK TO WR ITE 

23 23 25531 01475& DSZ CADKX ,CANT USE DRV 

24 ,RELEASE IK THAT COUlDNT BE ASSIGNED TO DCM 24 25532 000763 JMP CA.03+5 ,TRY ANOTHER 

25 25 25533 002750 JMP @CA.XX ,STIll REWINDING EXIT 

2& CA.2R: LCAll RSCRA 2& 25534 101040 MOVO 0.0 ,CRY=I IS WRITE 

27 25500 100050 RSCRA-ASCRA*IBII+IOOOIO 27 25535 0405&2 STA O.CADRV ,SAVE DRIVE~ 

28 25501 063077 HALT ,NOT PROBABLE HALT 28 25536 012444 ISZ @CA.TT ,SET WRITE STATE 

29 25502 00075& JMP CA.2C 
30 
31 25503 02&255 CA. XX: CA.XI 
32 25504 000003 CA.3: 3 
33 25505 00000& CA.&: b 
34 2550b 000400 CA25&: 25&. 
35 25507 000000 CADKX: 0 ,TRY FIND CTR 



10345 N3MRT !03~& N3M~T 

01 25537 101003 CA.3A: MOV O.O.SNC ,WRITE SELECT CARRY=I 01 IFIRST 4 WORDS IN BUFFER ARE FILLED 
02 25540 000515 JMP CA.3R ,TAPE IS IN READ MODE 02 ,MOVE T~EM TO REST OF BUFFER 
03 LCALL ARANG 03 'AND START WRITING 
04 25541 100270 ARANG-ASCRA*IAII+IOOOIO O~ 25&22 02~7&3 CAF III LOA I. CA .BL 
05 25542 105000 MOV 0.1 05 25&23 021374 LOA 0,-4,2 
0& 25543 030507 LOA 2.CA&~. 0& 25&24 041000 STA 0,0,2 
07 25544 020440 LOA O.Cl.BK 07 25&25 151~00 INC 2.2 
08 25545 112400 SUB 0.2 08 25&2& 125~04 INC 1.1.SlR 
09 LCALL AoIVI :WRITE AT LEAST 09 25027 00077~ JMP .-~ 
10 2554& 100310 AOIVI-ASCRA*IB11+1000IO 10 25&30 044~70 STA I.CAORV+l 
II 25547 024435 LOA 1. CA .BK ,ONE BUFFER FULL 11 25&31 020541 LOA O.CAMKI 
12 25550 123000 ADD 1.0 12 25&32 0&303~ DOC O. CAA ,LOAD WC 
13 25551 030431 LOA 2.CA.TT 13 25&33 024754 LOA I.CACST ,CHANNEL SURT 
14 25552 041002 STA 0.2.2 :# BLOCKS TO WR ITE 14 25034 0&&03~ OO~ 1. CAA ILOAO CA 
IS 25553 O~IOOI STA 0.1.2 :# BLOCKS BKSP/REAO 15 25&35 04~4&4 STA I.CAORV+2 
1& 25554 125300 MOVS 1.1 :# BLOCKS *'.00 1& 25&3& 030501 LOA 2.CA.WI 
17 25555 124&00 NEGR 1.1 :-FOR WC 17 25&37 052570 STA 2.ii)CAOOX :WRITE INT PROCESSOR 
18 25550 125400 INC I.! I TAKE OFF 4 18 25&~0 030413 LOA 2.CA50 :CA WRITE COMMAND 
19 25557 125500 INCL 1.1 19 25041 02045& LOA O.CADRV :DRIVE # 

20 255&0 044425 STA I.CA.8L : BUFFER LENGTH 20 25&42 113000 ADO 0.2 :CREATE WRITE COMMAND 
21 LCALL FRANG 21 25&~3 020741 LOA O.CA.BK 
22 2551>1 100450 FRANG-ASCRA*IHll+l00010 22 251>~4 0~0755 STA O.CA.RK :# RECORD3 I PASS BUFFER 
23 2551>2 040~32 STA O.CAOwl :GET 4 RAN#'S 23 2S&4S 102000 ADC 0.0 :SET BKSPACE SW 
24 2551>3 044432 STA I.CADW2 :FOR DATA 24 25&41> 040450 STA O.CABSW 
2S 2SSI>4 OS0432 STA 2.CADW3 25 251>47 044751 STA 1. CA.CA I START RECORD ADRS 
21> LCALL ARANG 2& 251>50 071134 DOAS 2.CAA 
27 2551>5 100270 ARANG-ASCRA*IBII+IOO010 27 LCALL RETRN 
26 25566 040431 STA 0.CADW4 26 25&51 100210 RETRN-ASCRA*IBII+100010 
29 2551>7 030417 LDA 2.CADST 29 251>52 000100 CA&4.: &4. 
30 25570 034420 LOA 3.CAOWX 30 251>53 000050 CA50 : SO 
31 25571 12&120 ADClL 1.1 31 251>54 000000 CA.EK: 0 IREAD RETRY CTR 
32 25572 125120 MOVZL 1.1 ,1=-4 
33 25573 021400 LOA 0,0,3 :MOV TO FIRST 4 WDS 
34 2557Q 041000 STA 0.0,2 : IN DATA BUFFER 
35 25575 175400 INC 3.3 
31> 25571> 151400 INC 2.2 
37 25577 125404 INC 1.1.SlR 
36 251>00 000773 JMP .-5 
39 251>01 000421 JMP CAFIL 
40 251>02 0251>11 CA. TT CACTB 
41 25&03 000000 CA.KK 0 : # lK'S ASSIGNED 
42 251>04 000000 CA.IlK 0 : # TAPE BLOCKS AVAILABLE 
43 251>05 000000 CA.BL 0 :# wORDS IN BUFFER 
44 251>01> 000000 CADST 0 :DATA START ADDRESS 
45 25&07 000000 CACST 0 :SAME BUT FOR DCH 
41> ,TEST CONTROL TA8LE 
47 251>10 0251>14 CADWX: CADwl 
46 25&11 000000 CACTB' 0 :MODE CONTROL REG 
49 251>12 000000 0 :wRITE RECORD CTR 
SO 251>13 000000 0 ,READ BKSPA CTR 
51 25&14 000000 CAOWI 0 
52 251>15 000000 CAOW2 0 
53 25&11> 000000 CADW3 0 
54 25&17 000000 CAOW~ 0 
55 25&20 000000 CA .CA 0 :CURRENT BLOCK ADRS 
SO 251>21 000000 CA.RK 0 :# RECORDS IN BUFFER 



!0347 
01 

N3MRT 

02 
03 
04 
05 
06 
07 

25655 
256% 
25657 

08 25660 
Oq 25&61 
10 25&6? 
II 25&&3 
12 25&64 
13 25665 

25&66 
25&67 
25670 
25671 
25672 
25673 
25674 
25675 
25&7& 
25&77 
25700 
25701 
25702 
25703 
25704 
25705 
2570& 
25707 

25710 
25711 
25712 
25713 

14 
15 
1& 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
3q 

25714 
25715 

40 25716 
41 25717 
42 25720 
43 25721 

030725 
025002 
020725 
122432 
121000 
040722 
040736 
020723 
040733 
062034 
025002 
124400 
0&7034 
030522 
020423 
100044 
000414 
052531 
040417 
042415 
101500 
01041& 
040751 
0204&5 
024412 
123000 
0&1134 

100210 
004505 
152400 
0505&5 

100210 
026100 
000000 
000000 
000000 
000000 

:DRIVE IS IN READ STATE 
:READ AS MANY RECORDS AS POSSIBLE 
:INTO THE DATA BUFFER 
:AFTER BACKSPACING OVER ALL WRITTEN 
CA.3R: LOA 2.CA.TT 

LOA 1.2.2 
LOA O.CA.BK 
SUBZ# I.O.SZC 
MOV 1.0 
STA O.CA.BK 
STA O.CA.RK 
LOA O.CACST 
STA O.CA.CA 
DOB O.CAA 
LOA 1.2.2 
NEG 1.1 
DOC I.CAA 
LOA 2.CA.WB 
LOA O.CABSW 
COMO O.O.SZR 
J'IP CARDG 
STA 2.iIlCAOOX 
STA O.CABS~ 

:(Ol=#RECORDS TO READ 

:LOAD ADDRESS 

:wORD COUNT 

:BKSPA INTERRUPT HANDLER 

STA O.iIlCABSw-1 :=CARDS 
INCL 0.0 
ISZ CADRV+I 
STA O.CA.EK 
LOA 0.CA40 
LOA I.CADRV 
ADD 1.0 
OOAS O.CAA 

:SKP = RETRY 
:3 FOR RETRY CTR 
:BKSPA DRV 0 

:CREATE BKSPA THIS DRV 
: START BKSPA 

LCALL RETRN 
RETRN-ASCRA*IBII+100010 

CARDG: JSR CA.WB+2 
SUB 2.2 
STA 2.CARDS 
LCALL RETRN 
RETRN-ASCRA*1811+100010 
CARDS 

CA8SW: 0 
CADRV: 0 

o 
o 

CURRENT DRIVE# 
-I=RETRY ON READ DATA ERROR 
CA START FOR wRITE OPERATIONS 

!0348 N3MRT 
01 
02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Iq 
20 
21 
22 
23 
24 

25722 
25723 
25724 
25725 
2572& 
25727 
25730 
25731 
25732 
25733 
25734 
25735 
25736 

25737 
25740 
25741 
25742 
25743 
25744 
25745 

000034 
032504 
151132 
000405 
020774 
040144 
060234 
001400 
060634 
040440 
101133 
001001 
001000 

125740 
000435 
016433 
000404 
020540 
042463 
001400 

25 2574& 020&52 
2& 25747 101300 
27 25750 101700 
28 25751 040&47 
2q 25752 024635 
30 25753 014&4& 
31 25754 000405 
32 25755 044643 
33 2575& 121000 
34 25757 024&25 
3S 25760 044641 
3& 25761 0&2034 
37 25762 024410 
38 257&3 067034 
3q 257&4 030bb7 
40 257&5 024732 
41 25766 133000 
42 25767 071134 
43 25770 001400 
44 25771 000040 
45 25772 177400 
46 25773 000000 
47 25774 025612 
48 

:INTERRUPT DISPATCHER 
CAA 

CA.ID: LOA 2.@CAOOX 
MOVZL. 2.2.SZC 
Jo\P • +5 
LOA O.CA.ID-I 
STA O.UOHI 
NIOC CAA 
JMP 0.3 
DIAC O.CAA 
STA O.CASTA 
MOVZL. O.O.SNC 
JMP 1.2 
JMP 0.2 

:SKIP IS ERR FLAG 
,PROCESS NORML RET 
:PROCESS ERROR 

:wRITE INTERRUPT SERVICE ROUTINE 
CA.WI: @.+I 

JMP CA.WE 
OSZ @CAWTX 
JMP CA.WM 
LOA 0.CA.04 
STA O.@CAOOX 
JMP 0.3 

:-1 RECORDS TO WRITE 
:MORE TO DO 
:SET UP BACKSPACE 
:COMPARE wRITE BUFFER 

:CONTINUE wRITING RECORDS 
CA.WM: LOA O.CA.CA 

MOVS 0.0 
INCS 0.0 
STA O.CA.CA 
LOA I.CACST 
DSZ CA.RK 
JMP • +5 
STA I.CA-CA 
MOV 1.0 
LOA I.CA.BK 
STA I.CA.RK 

CA.WN: DO~ O.CAA 
LOA I.CAMKI 
DOC I.CH 
LOA 2.CA50 
LOA I.CAORV 
ADD 1.2 
DOAS 2.CAA 
JMP 0.3 

CAUO: 
CA"'lKI 
CASTA 
CAWTX 

40 
-25&. 
o 
CACTB+I 

,+400 TO ADRS 

:SKIP DONE FULL BUFF 
:NOT AT EOB YET 
:RESET AODRS TO START 

:.BLOCKS IN BUFFER 

:LOAD CA 

:-256 WK 
:WRITE COM 

:CREATE WRITE+DRV# 
:GO AGAIN 



10349 N3MRT 10350 N3MRT 
01 ERROR STATUS DURING wRITE 01 :READ INTERRUPT PROCESSOR 
02 6AC~ UP AND TRV AGAIN IF NOT EDT 02 
03 REWIND RESTART IF EDT 03 2&031 12&032 CA.RJ: 0>.+1 
04 04 2&032 000421 JMP CA.RE :READ ERROR STATUS 
OS 25775 105300 CA.WE: MOVS 001 OS 2&033 010445 ISl CARDS : + I _BlKS RD 
0& 25776 125200 ~OVR 101 0& 2&034 022445 lOA O.olCA.CX 
07 25777 125202 MOVR Id.SlC :SKIP NOT EDT 07 2&035 101300 MOVS 0.0 :CA + 400 
08 2&000 0004&2 JMP CAREw :=EOT REWIND 08 26036 101700 INCS 0.0 
09 2&001 103132 AOOll_ O.O.SlC 09 2&037 042442 STA O.@CA.CX 
10 2&002 000455 JMP CA.BE 10 2&040 016442 DSl ii1CA.CX+1 :READ TO FIll BUFFER 
II 26003 102000 CABK!: AOC 0.0 II 2&04\ 000404 JMP CA.RC :ND READ I ,"ORE 
12 26004 0&3034 DOC O.CAA :-1 TO WC 12 26042 024511 lOA l.eA.05 
13 2&005 020407 lOA O.CA.WB 13 26043 046764 STA 1.ii1CAOOX :COMPARE BUFFER 
14 2&00& 042421 STA O.@CAOOX 14 2&044 001400 JMP 0.3 ,NEXT NORMAL ENTRY 
IS 2&007 0307&2 LOA 2.CA40 ,SPACE REVRS 15 2&045 0&2034 CA.RC: DOB O.CAA 
1& 2&010 024707 LOA I.CAORV 1& 2&04& 024724 lOA I.CAMKI :READ 
17 2&011 133000 ADD 1.2 17 2&0"7 0&7034 DOC I. CAA :NEXT BLOCK 
18 2&012 071134 oOAS 2. CAA 18 2&050 030&47 lOA 2.CADRV :IN SEQUENCE 
19 2&013 001400 JMP 0.3 19 2&051 071 134 oOAS 2. CAl 
20 ,PROCESS BACKSPACE COMPLETE INTERRUPTS 20 2&052 001400 JMP 0.3 
21 :BACKSPACE OVER ALL WRITTEN RESTART READ 21 
22 I BACKSPACE I RECORD COMPLETE-RESTART WRITE/READ 22 2&053 103132 CA.RE: ADoll_ O.O.SlC :EOT? 
23 2&014 12&015 CA.WB: 01.+1 23 2&054 000403 JMP CA.8E 
24 2&015 000440 JMP CA.RE+2 :BACKSP ERR REWIND 24 2&055 01&523 DSl ii1CAEKX :RE READ 3 TRYS 
25 2&Olb 0224&3 LOA O.@CA.CX :CA.CA 25 2&05& 000725 JMP CABKI :NO TRY AGAIN 
2& 26017 024720 LOA I. CA. WI 26 26057 020413 CA.BE: LOA O.CA.NR :1'101'1 REC READ TYPEOUT 
27 2&020 04&407 S14 1.ii1CAOOX :SET UP WRITE INTR 27 26060 042747 STA O.ii1CAOOX :NEXT NORMAL ENTRY 
28 2&021 02&407 LOA 1.ii1CAOOX+l 28 2&0&1 001400 JMP 0.3 
29 2&022 125222 MOVlR 100.SlC SKP IS READ MODE 29 
30 2&023 00073& JMP CA •• N wRITING 30 
31 2&024 024405 lOA I.CA.RI SET UP READ INTR 31 :RE.IND DRIVE CLEAR MODE 
32 2&025 04&402 STA I.@CAOOX 32 
33 2&02& 000417 JMP CA.RC 33 2&0&2 020407 CAREW: LOA 0.CA.l0 ,REw 
34 26027 025313 CAOOX: CA.00+2 34 260&3 024634 LOA I.CAoRV 
35 2&030 025&11 CACTB 35 2&0&4 123000 ADD 1.0 :CREATE REWIND 

3& 2&0&5 0&1134 ooAS O.CAA :TO CONTROL/DR V 
37 2&0&& 102400 SU~ 0.0 
38 2&0&7 04240& STA O.ii1CATTX :SET TAPE REwINDING 
H 2&070 000770 JMP CAREW-2 
40 2&071 000010 0.10 10 
41 2&072 02&211 CA.NR CADER 
42 2&073 025&14 O.OX CAoWI 
43 2&014 025&20 CADW4+1 
44 26075 025611 CA TTX CACTS 
45 26076 02560& CADS X CAoST 
4& 2&077 025&04 CA8KX CA.BK 
47 2&100 000000 CARDS 0 

: - BLOCKS READ 
48 2&101 025&20 CA.CX CA.CA 
49 2&102 025&21 CA.RK 



10351 N3MRT 10352 ~3MRT 
01 :WRITE PASS COMPLETE RECHECK DATA FOR VALIDITY 01 :READ COMPLETE HE-ENTER TAPE TEST 
02 ,READ PASS ENTERS AFTER CHECKING FOR 7 TRACK 02 2&153 02&154 CA.05: .+1 : IF 7 TRACK DRIVE 
03 2&103 02&104 CA.04: .+1 03 26154 020724 lOA O.CAROS 
04 26104 034767 LOA 3.CA.OX ,START OF OATA RAN#'S 04 26155 042722 STA O.iJlCABKX :#BlKS TO COMPARE 
OS 26105 032771 LOA 2.ci)CAOSX :START OF BUFFER 05 26156 022423 LOA O.GlCAEKhl 
06 26106 021400 LOA 0.0.3 :GET NEXT OF 4 06 26157 061034 OOA O.CAA 
07 26107 025000 LOA 1,0,2 :GET ONE OF FIRST 4 07 261&0 060434 OIA O.CAA :ClR UNUSED BITS 
08 26110 122414 SUB# 1.0.SZR :SHO BE= 08 261&1 101300 MOVS 0.0 
09 26111 000500 JMP CAOER :ERROR IN ONE OF • 09 26162 103122 AOOZL O.O.SZC :SKP IF 7 TRACK 
10 26112 151400 INC 2.2 ,BUMP AORS 10 261&3 000721 JMP CA.O.+I :9 TRACK COMP WO FOR WO 
11 26113 175.00 INC 3.3 11 261&. 030707 LOA 2.CA.OX :START • RAN#'S 
12 2&11. 0207&0 LOA O.CA.OX+I 12 261&5 03.707 LOA 3.CA.OX+I ,END OF SAME 
13 2&115 11&414 SUB# 0.3.SZR :SKP IS DONE FIRST. 13 2&1&6 02.410 LOA I.CA7TM 17 TRACK DATAMASK 
14 2611& 000770 JMP CA.04+3 14 261&7 021000 LOA 0.0.2 
15 2&117 03&7&0 LOA 3.ci)CA8KX :#400 WORD BLOCKS 15 2&170 123.00 AND 1.0 :ClR ANY EXTRA BITS 
1& 2&120 175300 MOVS 3.3 :.400 1& 26171 041000 SlA 0.0.2 
17 2&121 174&00 NEGR 3.3 17 2&172 151400 INC 2.2 
18 2&122 175400 INC 3.3 :. lESS COMPARES 18 2&173 156414 SUB# 2.3.SZR 
19 2&123 175500 INCl 3,3 1 ARE NEEDED 19 2&17. 000773 JMP .-5 
20 2&124 02137. LOA 0.-4.2 IGET WORD VALIDATED 20 2&175 000707 JMP CA.04+1 ,NOW COMPARE 
21 2&125 025000 LOA 1. 0.2 ,GET WORD NOT VALIDATED 21 2&17& 037477 CA7TM: 37477 
22 2&121> 10641. SUB# 0.1. SZR : SKP= 22 2&177 025717 CAORV 
23 26127 0004&2 JMP CAOER :OATA ERROR 23 2&200 025&5. CAEKX: CA.EK 
24 26130 055374 STA 3.-4.2 ,CLR BUFFER FOR NXT RO 24 2&201 025717 CAORV 
25 26131 151400 INC 2.2 :STP AORS 25 2&202 02571& CASSW 
2& 2&132 175404 INC 3.3.SZR :SKP DONE ALL 2& 2&203 025720 CAORV+1 
27 2&133 000771 JMP .-7 27 2&204 025&55 CA.3R 
28 2&134 022741 LOA O.ci)CATTX ,GET MODE SW 28 2&205 025721 CAORV+2 
29 2&135 101223 MOVZR O,O.SNC ,SKP=CHNG WRITE TO RO 29 2&20& 025&07 CACST 
30 2&13& 000403 JMP .+3 
31 2&137 01273& ISZ ci)CATTX 
32 2&140 002412 JMP GlCAFlX 
33 2&141 020737 LOA O.CAROS 
34 2&14? 02&407 LOA 1. ci)CAROX :# BlKS TO RD 
35 2&143 106420 SUBZ 0.1 ,-.BlKS RO 
3& 2&144 046405 STA l.iI1CAROX ,REM BlKS TO RD 
37 2&145 125004 MOV 1.1,SZR :NONE lEFT RELEASE BUFFER 
38 26141> 002404 JMP ci)CAFLX ,RESELECT BUFFER START 
39 2&1.7 04&721> STA 1.ci)CATTX :SET TO S£LECT NEW DRIVE 
40 26150 000505 JMP CA.XI 
41 26151 025613 CARDXI CACTB+2 
42 2&152 0254&0 CAFLX: CA.2C :RESElECT IN FIRST 25& 



10353 N3MRT 
01 ITAPE DA TA ERROR START TYPEDUTS 
02 
03 2&207 12&027 iilCAOOX 
04 2&210 025773 CASTA 
05 CADER: LCALL ERROl 
0& 2&211 100350 ERROI-ASCRA*IBll+l00010 
07 2&212 000401 JMP .+1 
08 2&213 0204&5 LOA 0.CATX2 
Oq LCALL ERRTX 
10 2&214 100170 ERRTX-ASCRA*IBll+l00010 
II 2&215 020&&3 LOA O.CAROS 
12 2&21& 02&.7&7 LOA l.iilCAEKX+5 
13 2&217 0327&7 LOA 2.iilCAEKX+& 
14 LCALL ERROC 
15 2&220 100370 ERROC-ASCRA*IBII+IOOOIO 
1& 2&221 000401 JMP .+1 
17 2&222 020443 LOA O.CAlXI 
18 LCALL ERRTX 
Iq 2&223 100170 ERRTX-ASCRA*IBII+IOOOIO 
20 2&224 022&51 LOA O.irlCATTX ,GET MODE.I=WRITE.2=REAo 
21 2&225 02&754 LOA l.iilCAEKX+I IGET DRIVE. 
22 2&22& 127300 ADDS 1.1 
23 2&227 123000 ADD 1.0 IFOR TYPE OUT 
24 2&230 02&7&0 LDA l.iilCAOER-I IGET STATUS 
25 2&231 032747 LDA 2.iilCAEKX ,GET • RETRIES 
2& LCALL ERRDC 
27 2&232 100370 ERROC-ASCRA*IBII+IOOOIO 
28 2&233 000401 JMP .+1 
2q 2&234 022754 LDA O.iilCADER-I ,GET STATUS 
30 2&235 101102 MOVL O.O.SlC ,SKP IS NOT STATUS ER 
31 2&23& 00041& JMP CA. XI-l 
32 2&237 020&41 LOA O.CAROS ,# BLKS REAO 
33 2&240 101005 MOV O.O.SNR ,SKP IS READ SOME 
34 2&241 000413 JMP CA. XI-I 
35 2&242 02&73& LOA l.iilCAEKX ,GET RETRY CTR 
3& 2&243 125005 MOV 1.t.SNR ,SKP=NOT RETRIED YET 
37 2&244 000410 JMP CA.XI-I 
38 2&245 01&733 OSl iilCAEKX , 
3q 2&24& 042703 STA O.iilCAROX ISET • TO BACKUP/READ 
40 2&247 102000 AOC 0.0 
41 2&250 042732 STA 0.iilCAEKX+2 ISET BACKUP SW 
42 2&251 042732 STA 0.iilCAEKX+3 ,RELOAD ~ETRY CTR 
43 2&252 002732 JII4P iilCAEKX+4 ,BACKUP IRE-READ 

10354 N3MRT 
01 2&253 02&0&2 
02 2&254 00&777 
03 
04 2&255 100&10 
05 2&25& 102401 
0& 2&257 00077b 
07 
08 2&2&0 100050 
Oq 2&2&1 101001 
10 2&2&2 00077& 
11 2&2&3 042724 
12 
13 2&2&4 100210 
14 
15 2&2&5 02&2&& 
1& 2&2&& 005215 
17 2&300 02&301 
18 2&301 005215 

CAREW 
JSR iil.-l ,RE~IND START OVER 

CA.XI' LCALL RDMAP ,RELEASE ALL DCH 
RDMAP-ASCRA*IBll+100010 
SUB O.O.SKP 
JMP CA.XI 

CA.X2' LCALL RSCRA ,RELEASE ALL SCR 
RSCRA-ASCRA*IBII+IOOOIO 
MOV O.O.SKP 
JMP CA.X2 
STA 0.iilCADER-2 ICLR SCR ASSIGNED 
LCALL RETRN 
RETRN-ASCRA*IBII+IOOOIO 

CATXI' .+1 
• TXTE 

CATX2' .+1 
• TXTE 

STATUS CA.EK( 



10355 N3MRT ! 0356 N3MiH 
01 , • TITL LPTTS 01 ,EXECUTE PORTION OF LPT TEST 
02 ,LINE PRINTER TEST COMPATABLE WITH THE OIAGNOSTIC LINKER 02 :E~rE~EO AT RANOOM INTERVALS 
03 NOTT LP.OO 03 26360 020425 LP.02: LOA O.LP.LK ,GET LINE CTR 
04 026315 LME~L=. 04 26361 101004 t40V O.O.SZR :TIME FOR FORM FEED 
OS 000172 .LOC LPGO OS 2&362 000425 JMP LP.2A ,NO 
06 00172 026320 LP.OO 06 26363 020774 LOA O.LPCRF 
07 000173 LPGO=. 07 2631>4 101005 MOV O.O.SNR 
08 02&315 .LOC LMEML 08 2631>5 000410 JMP LPCRO 
09 26315 000000 0 ,TEST PASS CTR Oq 26361> 102400 SUIl 0.0 
10 21>316 000000 0 :TEST ERROR CTR 10 263&7 040770 STA O.LPCRF :CR HAS BEEN DONE 
II 21>317 000000 0 :INTERRUPT TIMEOUT SWITCH 11 21>370 020416 LOA O,LP.FF 
12 21>320 021>337 LP.OO: LP.OI 12 21>371 126000 LPFFO: AOC 101 
13 26321 026360 LP.02 13 26372 044730 STA I.LP.00+2 ,SET WAITING INT 
14 21>322 000000 0 14 21>373 01> 1117 DO AS O.LPT 
IS 21>323 001750 1000. IS LP.Xl : LCALL RETRN 
16 21>324 003244 1700. II> 2&374 100210 RETRN-ASCRA*1811+100010 
17 2&325 171>000 17&000 17 
18 21>H& 021>374 LP.XI 18 21>375 02047i? LPCRO: LOA O.LP.CR 
Iq 21>327 021>374 LP.XI 19 21>371> 0107&1 ISZ LPCRF 
20 02&330 .TXTE 20 21>377 0&1117 OOAS O.LPT 
21 21>330 144714 LINE PRINTER( 21 21>400 01>3517 SKPBZ LPT 
22 142511> 22 21>401 000777 JMP • -I 
23 050240 23 26402 00075& JMP LP.02 
24 144722 24 2&403 000133 LP.ZK: 133 :Z+I 
25 15211& 25 2&404 000040 LP.40: 40 :7 BIT SPACE 
26 151305 21> 21>405 000000 LP.LK: 0 ,LINE COUNTER 
27 000000 27 21>401> 000014 LP.FF: 14 .FORM FEED CODE 
28 , INITIALIZE LINE PRINTER TEST 28 21>407 101404 LP.2A: INC O.O.SZR 
2q 21>337 102000 LP.OI: AOC 0.0 2q 21>410 000411 JMP LP.2B I START NEXT LINE 
30 21>340 0407&2 STA 0.LP.00+2 30 LCALL ARANG .RAN" 
31 26341 064417 DIA I.LPT 31 21>411 100270 ARANG-ASCRA*IBII+IOOOIO 
32 26342 125223 MOVZR I.I.SNC ,LPT ON LINE 32 2&412 105000 MOV 0.1 
33 26343 001400 JMP 0.3 :NO OON'T TEST IT 33 21>413 102400 SUB 0.0 
34 21>344 102400 SUB 0.0 34 :RANDOMLV SELECT 10 TO &0 LINES TO PRINT 
35 26345 040412 SrA O.LPCRF :CLR CARRET OUT 35 26414 030422 LOA 2.LP.50 
3& 21>341> 040754 STA 0.LP.00+2 31> LCALL ADIVI 
37 2&347 040431> sTA O.LP.LK 37 21>415 100310 AOIVI-ASCRA*1811+1000IO 
38 26350 020404 LOA O.LP.KI :OEV " 38 26416 024421 LOA I LP.IO 
H 2&351 024404 LOA I.LP.K2 : INTR MSK' H 21>417 123000 ADO 1.0 
40 21>352 030404 LOA 2.LP.K3 :INTR SERV AORS 40 21>420 0407&5 STA O.LP.LK 
41 26353 002101 JMP OlEINTS ,PASSED TO INTA SERVICE 
42 2&354 000017 LP.KI LPT 
43 2&355 000017 LP.K2 17 
44 26351> 021>511> LP.K3 LPINT 
45 26357 000000 LPCRF 0 



!0357 N3MRT !035B N3M~T 
01 ,START PRINTING SPACE TO Z 01 ,FILL PRINTER BUFFER UNTIL PRINT CYCLE 02 ,wITH RANDOM STALLS AT EVERY I TO 9 LINES 02 ,O~ FO~CE LINE FEED IF Z AND t-'ORE LINES TO PRINT 03 LP.2B: LCALL ARANG 03 26441 020714 LPFILL' LOA O.LP.CK 04 26421 100270 ARANG-ASCRA*1811+100010 04 26442 024141 LOA I.LP.ZK 05 26422 105000 MOV O. I 05 26443 106415 SU~. O,l,SNR 06 26423 102400 SUB 0.0 06 264"" 000411 JMP LPCR2 07 26424 030413 LOA 2.LP.10 07 26445 06 III 7 DOAS O.LPT 08 LCALL ADIVI 08 26446 010707 ISZ LP.CK 'ADVANCE TO NEXT CHAR Oq 20425 100310 ADIVI-ASCRA*IBII+IOOOIO Oq 20447 126120 ADClL 1.1 ,ZONE DETECT LOOPS 
10 26426 040412 STA O.LPSTALL 10 20450 152120 AOClL 2.2 
II 26421 020755 LOA 0.LP.40 II 20451 063411 SKPBN LPT 
12 20430 040405 STA O.LP.CK 12 26452 000767 JMP LPFILL 
13 20431 102000 ADC 0.0 13 20453 151404 INC 2.2.SlR 
14 26432 040070 STA 0.LP.00+2 ,SET ~AITING INTI 14 20454 000775 JMP .-3 
15 20433 004400 JSR LPFILL 15 ,wAIT FOR BUFFER READY OR DETECT START OF PRINT 
16 LCALL RETRN 16 .~HEN PRINTER lONE IS FULL 
17 26434 100210 RETRN-ASCRA*IBII+IOOOIO 17 26455 063511 SKPBl LPT 
18 20435 000000 LP.CK: 0 18 20456 152121 ADClL 2.2.SKP 
19 264~6 000062 LP.50: 50. Iq 26457 000702 JMP LPFILL 
20 26437 000012 LP.IO: 10. 20 26400 125404 INC I. I. SlR 
21 26440 000000 LPSTALL: 0 .STALL BY LINE CTR 21 26461 000773 JMP .-5 

22 26462 001400 JMP 0.3 .END OF ZONE EX IT 
23 20463 020404 LPCR2: LOA O.LP.CR 
24 26404 010673 ISl LPCRF 
25 26465 061111 DOAS O.LPT 
26 26400 001400 JMP 0.3 
27 26467 UOOO15 LP.CR' 15 



1035Q N3MRT 103&0 N3"1RT 
01 :PRI~T BUFFER IS FILLED TO 'Z' 01 I .TITL RTCTS 
02 :START LINE FEED ON ITS ~AY 02 IREAL TIME CLUCK TEST TO RUN WITH LINKER 
03 lOR FORCE TO FORM FEED IF LAST LINE THIS PAGE 03 :IF A REAL TIME CLOCK EXISTS 
04 2&470 014715 LPEND: OSZ LP.LK 04 .:RUNTIME wILL BE TYPED AT 5 MINUTES 
05 2&471 000404 JMP • +4 100 A LINE FEED 05 :15 MINUTES AND ON EACH HALF HOUR. 
0& 2&472 102220 AOCZR 0.0 0& :ALSO. FOLLOwING ANY ERROR TYPEOUT 
07 2&473 040&27 SU 0.LP.00+2 IFORCE A FORM FEED 07 lOR ANY TYPE IN WITH ACS4=1 
08 2&474 00041& JMP LP.LF-2 08 :(SEE TTY TEST TO CLR TIMSW) 
0'1 2&475 020417 LOA O.LP.LF 0'1 NEXTT RT.OO 
10 2&47& 0&1117 OOAS O.LPT :PRINT REST OF LINE 10 02&551 LMEML=. 
11 ·2&477 0&3517 SKPBZ LPT 11 000173 .LOC LPGO 
12 2&500 000777 JMP .-1 12 00173 02&554 RT.OO 
13 2&501 000·415 JMP LPINT 13 000174 LPGO=. 
14 2&502 020703 LPCRII LOA O.LP.LK IlNU WAS FROM A CR 14 02&551 .LOC LMEML 
15 2&503 101005 MOV O.O.SNR 15 2&551 000000 0 ITEST PASS CTR 
1& 2&504 000404 JMP .+4 :OECIOE IF LF OR FF 1& 2&552 000000 0 ,TEST ERROR CTR 
17 2&505 102400 SUB 0.0 17 2&553 000000 0 ,INTERRUPT TIMEOUT SWITCH 
18 2&50& 040&51 STA O.LPCRF 18 2&554 02&574 RT.OO: RT.OI 
1'1 2&507 0007&1 JMP LPEND 1'1 2&555 02&&23 RT.02 
20 2&510 102220 ADCZR 0.0 20 2&55& 000000 0 
21 2&511 040&11 SU 0.LP.00+2 21 2&557 000000 0 
22 2&512 0&0217 NIOC LPT 22 2&5&0 177777 -I 
23 2&513 001400 JMP 0.3 23 2&5&1 17&000 17&000 
24 2&514 000012 LP.LF: 12 24 2&5&2 02&&4& RT.03 
25 2&515 02&322 LP002: LP.00+2 25 2&5&3 02&&4& RT.03 
2& 2& 2&5&4 142722 .TXTE (REAL TIME CLOCK ( 
27 ,INTERRUPT SERV DISPATCH FOR LPT 27 14&101 
28 2&51& 020150 LPINTI LOA O.EACTV 28 152240 
2'1 2&517 103102 AOOL O.O.SIC :SKP=LPT 2'1 04&711 
30 2&520 000772 JMP LP.LF-2 IACTY ERROR 30 120305 
31 2&521 020&3& LOA O.LPCRF 31 14&303 
32 2&522 101004 MOV O.O.SIR 32 141717 
33 2&523 000757 J"IP LPCRI 33 000113 
34 2&524 020&&1 LOA O.LP.LK 
35 2&525 101004 MOV O.O.SZR 1=0 WAS F/F 
3& 2&52& 000407 JMP .+7 
37 2&527 102400 SUB 0.0 
38 2&530 0427&5 SU 0.iilLP002 
H 2&531 102000 AOC 0.0 
40 2&532 040&53 STA O.LP.LK :F/F DONE SW 
41 2&533 0&0217 NIOC LPT :CLR DONE 
42 2&534 001400 JMP 0.3 :OISMISS INTR 
43 2&535 020700 LOA O.LP.CK 
44 2&53& 024&45 LOA I.LP.ZK 
45 2&537 10&414 SUB# O.I.SZR 
4& 2&540 000701 JMP LPFILL ISTILL FILLING BUFFER 
47 IMUST BE INTR FROM LINE FEED 
48 2&541 020&43 LOA 0.LP.40 
4'1 2&542 040&73 STA O.LP.CK 
50 2&543 014&75 DSZ LPSTALL ISKP FOR MOMENTARY STALL 
51 2&544 000&75 JMP LPFILL 
52 2&545 102220 AOCZR 0.0 
53 2&54& 042747 SlA 0.iilLP002 
54 2&547 0"0217 NIOC LPT 
55 2&550 001400 JMP 0.3 



103bl N3MRT 103b2 N3MHT 
01 ,DETERMINE WHETHER OR NOT A REAL TIME CLOCK EXISTS 01 ,START CLOCK TEST IS NOT DELETED 
02 ,ENABLE OR DISABLE TEST ACCORDINGLY 02 2bb22 02bb23 RT.02 
03 2b574 Ob0277 RT. 0 I: INTDS 03 2bb23 020424 RI.02: LOA 0.RI.K4 
04 2b575 102000 ADC 0.0 04 2bb24 040731 STA O.RI.OO+I 
05 2b57b 0407bO SfA O. RI. 00+2 ,DISABLES TEST 05 2bb25 102420 SUBZ 0.0 
Db 2b577 ObOl14 NIOS RTC ,TURN CLOCK ON Db 2bb2b 101500 INCL 0.0 
07 2bbOO Ob3514 SKPBZ RTC ,SKIP MAYBE NO CLOCK 07 2bb27 024450 LOA I.RT.K5 
08 2bbOI 000402 JMP .+2 ,CLOCK EXISTS 08 20&30 044450 STA I.RTSEC ITO COUNT I SECOND 
Oq 2bb02 Ob3714 SKPOZ RTC ,TRY FOR DONE =1 Oq 2bb31 024445 LOA I.RT.Kb 
10 2bb03 000402 JMP • +2 ,CLOCK EXISTS 10 2bb32 044447 STA I.Rn-UN ,bO SEC'S =IMIN • 
II ,NO RTC ON SYSTEM EXIT WITH CLOCK DISABLED II 2bb33 0247bb LOA I. RTF I V 
12 2bb04 001400 JMP 0.3 12 20&34 131120 MOVZL 1.2 
13 2bb05 102400 SUS 0.0 13 2bb35 044445 STA I.RTCTR ,TO COUNT DOWN 1ST 
14 2bbOb 040750 STA 0.RT.00+2 ,ENABLE CLOCK TEST 14 2bb3b 050445 STA 2.RTCTR+1 :2ND AFTER 10 MORE 
15 2bb07 020413 LOA 0.RI.02-1 15 2bb37 IBOOO ADD 1.2 
Ib 2bbi0 040745 STA O.RT.OO+I Ib 2bb40 12b400 SUB 1.1 
17 2bbll 020405 LOA O.RT.KI 17 2bb41 044142 STA I.RTTIM 
18 2bbl2 024405 LOA I.RT.K2 18 2bb42 12bOOO AOC 1.1 
Iq 2bbl3 030405 LOA 2.RT.K3 Iq 2bb43 04414b STA I. TIMSW ,SET RT=O INHIBIT TIME 
20 2bbl4 Ob0214 NIOC RTC ,TURN CLOCK OFF 20 2bb44 050440 STA 2.RTCTR+2 :3RO AT HALF HOUR 
21 2bbiS 002101 JMP OJEINTS 21 2bb4S Obll14 OOAS O.RTC ,TURN CLOCK ON IK HZ 
22 2bbl& 000014 RT.KI RTC 22 RI.03: LCALL RETRN 
23 2bbl7 000007 RT.K2 7 23 2bb4b 100210 RETRN-ASCRA*IBII+IOOOIO 
24 2bb20 02b70b RT.K3 RT.IO 24 2bb47 02bb50 RT.K4: RT.04 
25 2bb21 000005 RTFIV 5 25 2bb50 102400 RT.04: SUB 0.0 

2b 2bb51 040700 STA 0.RT.00-3 'SO NO b5K TYPEOUT 
27 2bbS2 02014b LOA O. TIMSW 
28 2&053 101004 MOV O.O.SZR ,PRINT TIME 
2q 2bb54 000772 JMP RT.03 ,NOT YET 
30 2&055 102000 AOC 0.0 
31 2bbSb 04014b STA O. TIMSW ,RESET INH. SW 
32 2bb57 020454 LOA O. RTTEX 
B LCALL ERRTX 
34 2bbbO 100170 ERRTX-ASCRA*IBII+IOOOIO 
35 2bbbi 102400 SUB 0.0 
3b 2bbb2 024142 LOA I.RTTIM 
37 2bbb3 030413 LOA 2.RT.K& 
38 LCALL AOIVI 
H 2bbb4 100310 AOIVI-ASCRA*IBII+IOOOIO 
40 2bbb5 111000 MOV 0.2 ,SAVE MINS 
41 LCALL POECI ,PRINT HRS 
42 2bbbb 100150 POECI-ASCRA*IBII+IOOOIO 
43 2bbb7 145000 MOV 2.1 
44 LCALL POECI ,ELAPSED TIME IN MINUTES 
45 2&b70 100150 POECI-ASCRA*IBII+IOOOIO 
4b 2&&71 024147 LOA I.ERTOT , # ERR TYPEOUTS 
47 2&b72 125005 MOV I.I;SNR 
48 2&073 000753 JMP RT.03 
4q LCALL POECI ,PRINT ERROR TOTAL 
50 2bb74 100150 POECI-ASCRA*IBII+IOOOIO 
51 2b&75 000751 JMP RT.03 



!0363 N3MRT !0364 N3MRT 
01 2667& 000074 RT.K6 60. 01 .TITL TTTES 
02 26677 001750 RT.K5 1000. 02 NEXTT TT. 00 
03 26700 000000 RT5EC 0 03 026750 LMEML=. 
04 26701 000000 RTMIN 0 04 000174 .LOC LPGO 
05 26702 000000 RTCTR 0 05 00174 026753 TT .00 
06 26703 000000 0 06 000175 LPGO=. 
07 26704 000000 0 07 026750 .LOC LMEML 
08 26705 000036 30. 08 26750 000000 0 :TEST PASS CTR 
09 2670& 0&0114 RT.IO: NIOS RTC 09 2&751 000000 0 :TEST ERROR CTR 
10 2&707 014771 OSZ RTSEC :1 SECOND 10 2&752 000000 0 :INTERRUPT TIMEOUT SWITCH 
11 2&710 000422 JMP RTSTR INO 11 2&753 02&770 TT .00: TT .01 
12 2&711 0207&& LOA 0.RT.K5 12 2&754 027013 TT.02 
13 2&712 040~7&& STA O.RTSEC 13 2&755 000000 0 :WAIT FOR INTERRUPT Sw 
iii 2&713 0147&& OSZ RTMIN :1 MINUTE 14 2&75& 177700 -&4. 
15 2&714 00041& JMP RTSTR :NO 15 2&757 17771& -50. 
1& 2&715 010142 lSZ RTTIM IBUMP ELAPSED MINUTES 1& 2&7&0 17&000 17&000 
17 2&71& 0247&0 LOA 1. RT .K& 17 2&7&1 027017 TT.XI 
18 2&717 0447&2 STA 1. RTMlN :RES. MIN. CTR 18 2&7&2 027017 TT .XI 
19 2&720 0147&2 OSZ RTCTR I TIME TO PRINT 19 02&7&3 .TXTE 
20 2&721 000411 JMP RTSTR :NOT YET 20 2&7&3 152324 TTY TEST( 
21 2&722 12&400 SUB 1.1 21 120131 
22 2&723 04414& STA 1. TIMSw :CLR PRo INH. Sw 22 142724 
23 2&724 020757 LOA O.RTCTR+l 23 152123 
24 2&725 024757 LOA I.RTCTR+2 24 000000 
25 2&72& 030757 LOA 2.RTCTR+3 25 : INITI ALlZE TTY TEST 
2& 2&727 040753 STA O.RTCTR 2& 26770 102400 TT.O\: SUB 0.0 
27 2&730 044753 STA I.RTCTR+l 27 2&771 0405&& STA O.TT.CK :CLR CHAR COUNT 
28 2&731 050753 STA 2.RTCTR+2 28 2&772 0407&3 STA 0.n.00+2 :CLR \'IAIT lNTR 
29 RTSTR: 29 2&773 020425 LOA 0.TT.03 IlNTR AORS 
30 2&732 001400 JMP 0.3 :RESTRT CLK DISMISS INTR 30 2&774 0544&0 STA 3.n.S3 
31 2&733 02&734 RTTEX: .+1 31 2&775 020411 LOA O. TT .Kl 
32 2&734 005215 • TXTE !<15><12>R/T(HRS.MINS.ERTOTJ= 32 2&77& 024411 LOA 1. TT .K2 

33 2&777 030411 LOA 2.TT.K3 
34 27000 00&101 JSR oJEINTS :ENTER KYBORO INT SERV 
35 27001 020410 LOA 0.TT.K4 
3& 27002 030410 LOA 2.TT.K5 
37 27003 00&101 JSR oJElNTS :ENTER no INT SERV 
38 27004 034450 LOA 3.TT.53 
39 27005 001400 JMP 0.3 
40 2700& 000010 TT.KI: TTl 
41 27007 000003 TT .K2: 3 
42 27010 027021 TT .K3: TT.TI 
43 27011 000011 n .K4: TTO 
44 27012 027117 TT .K5: TT. TO 
45 :START TTY PRINTING 
4& 27013 102&20 TT .02: SUBZR 0.0 
47 27014 040741 STA 0.TT.00+2 :SET wAITING INT 
48 27015 02053& LOA O.TT.CR 
49 2701& 0&1111 OOAS 0 oTTO :OUT CARG RET 
50 TT .XI: LCALL RETRN 
51 27017 100210 RETRN-ASCRA*IBII+100010 



10365 N3MRT !0366 N3MRT 
01 ,TTY INTR SERVICE 01 
02 27020 027021 TT .03: .+1 02 270b5 040151 TT .P?: STA O.LASTl :PLACE CHARACTER IN LASTI 
03 27021 054433 TT.TI: STA 3.TT.S3 03 2706& 006402 JSR iIlIN.P? 
04 27022 0&0&10 TT .RD: DIAC O.TTI 04 270&7 0027&5 JMP iIlTT.S3 
05 27023 030434 LOA 2.TTI77 05 27070 005223 IN.P?: INP? 
0& 27024 143400 AND 2.0 06 
07 27025 024150 LOA I.EACTV 07 :NOW CHECK FOR S~REG COMMANDS 
08 2702& 125202 MOVR ld.SIC 08 27071 034770 TT .RE: LOA 3.TT.&0 
09 27027 000421 JMP TT.EX 09 27072 11&405 SUb 0.3.SNR .SKIP IF NOT 60 
10 27030 024151 LOA 1. LASTI .CK IF LAST TTl INTA SERVICED 10 27073 000755 JMP TT .EX 
11 27031 125113 MOVL# 1.1. SNC :SKP IS NOT SERVICED II 27074 152620 SUbIR 2.2 :NOW CK FOR KEYS 1-9.A-F 
12 27032 000437 JMP TT .RE 12 27075 0247&3 LOA I.TTlOO 
13 27033 147400 AND 2.1 :MASK OFF PARITY SIT 13 2707& 151221 TT .SC: MOVIR 2.2.SKP 
14 27034 10&404 SUB Od.SIR ,SAME CHAR TWICE? 14 27077 12&520 SUbZL 1.1 
15 27035 000434 JMP TT .RE ,NOPE 15 27100 175405 INC 3d.SNR :SKIP IF NOT FOUND IT YET 
1& 2703& 024420 LOA I.TT.17 1& 27101 000410 JMP TT .55 ,FOUNO IT. SET SWIIEG BIT 
17 27037 10&415 SUB#O.I.SNR ,SKP IF NOT CONTROL 0 17 27102 133415 ANO. 1,2.SNR ,DONE THIS GROUP YET 
18 27040 000423 JMP EOOT ,GO DIRECT TO ODT 18 27103 000773 JMP TT .SC ,NOT YET 
1'1 27041 024412 LOA I.TTI04 :CONTROL "0" 1'1 27104 10&400 SUB 0.1 :SET UP FOR KEY A-F NOw 
20 27042 122415 5UB# I,O,SNR ,SKIP IS NOT CONTROL 0 20 27105 135000 MOV 1,3 
21 27043 000422 HlP TT.P? :KEY INPUT SERVICE 21 2710& 151225 MOVIR 2.2,SNR :DONE ALL ? 
22 27044 024411 LOA I,TT.22 :CK FOR CONTROL R 22 27107 000741 JMP TT.EX ,YEP 
23 27045 122415 SUB# I,O.SNR ,SKP IS NOT CONTROL R ~3 27110 0007&7 JMP TT.SC.I :NOT YET 
24 2704& 000417 JMP H.P? :KEY INPUT SERVICE 24 27111 024230 TT .55: LOA I.SwREG 
25 270117 000422 JMP H.RE .25 27112 133414 AND# 1,2.5IR 
26 27050 103240 TT.EXI ADDOR 0,0 26 27113 14&401 SUb 2.I,SKP :XOR SWREG BIT 
27 27051 040151 STA 0, LASTI :5AVE CHAR FOR LATER 27 27114 147000 ADD 2,1 
28 27052 002402 TT.DI: JMP iIlH .53 28 27115 044230 SU I.SWREG :PLACE BACK IN 5WREG 
29 27053 000004 HI04: 4 2'1 27116 000732 JMP TT.EX 
30 27054 000000 TT .53: 0 
31 27055 000022 TT.22: 22 
32 27056 000017 TT .17: 17 
33 27057 000177 TT177: 177 
34 270&0 000100 TTl00: 100 
35 27061 000060 TT .60: 60 
36 27062 004154 POOT: ODT 
37 270&3 00&777 EOOT: JSR iIlPOOT 
38 27064 002770 JMP iilTT .53 ,RETURN TO DI5MI5 INTR 



103&7 N3MRT 103&8 N3MRT 
01 ,n v OUTPUT INTR HANo~ER 01 271&1 000000 EXISM: 0 
02 27117 020440 n. TO: ~OA O.TT.CK 02 27162 000007 .B~K 
03 27120 0&0211 NIOC no 03 27171 000000 AVA~M: 0 
04 27121 054733 STA 3.n.S3 04 27172 000007 . .B~K 
05 27122 034150 ~oA 3.EACTV 05 27201 000000 oCHMO: 0 :oCH A MAP 
0& 27123 175102 MOV~ 3.3.SZC ISKP IF NOT ETYPE 0& 27202 000000 oCtiM1: 0 
07 27124 002730 JMP iiln. S3 ,THROW DONE AWAY 07 27203 000000 oCHM2: 0 rDCH B MAP 
08 27125 034&30 ~oA 3.TT.00+2 ,WAITING TTo INTR? 08 27204 000000 oCtiM3: 0 
09 2712& 024432 ~oA I.TT.eo ,=IBO 09 27205 000000 ~SYSE: 0 
10 27127 13&404 SUB 1.3.SZR ,SKP IS TTo TEST OUTPUT • TIT~ N3MRT 
11 27130 002724 JMP iiln .S3 ,THROW ONE AWAY II 27206 03151& DIRT: • TXTE lN3MIH ~ 041 
12 2713\ 101004 MOV O.O.SZR ,SKP FOR ~INE FEED 12 27214 000000 0 
13 27132 000·40& JMP TT.04 ,INTO PRINTING CHAR 13 27215 000210 STROOT 
14 27133 020421 LOA O.TT.~F 14 2721& 167771 1&7771 
15 27134 0& 1111 OOAS O. no 15 27217 070707 070707 
1& 27135 020421 LOA o.n.sp ,GET SPACE 1& 27220 070707 070707 
17 2713& 040421 STA O.TT.CK ,TO NXT OUT 17 27221 070707 070707 
IB 27137 000713 JMP TT.OI ,DISMISS INTR 18 27222 070707 070707 
19 ,OUTPUT SPACE TO Z 19 27223 000000 0 
20 27140 024415 TT .04: LOA I.TT.EN 20 27224 047503 • TXT ICOPVRIGHT (Cl oGC.1973.1974.1975.197&.1977 
21 27141 122415 SUB. I.O.SNR :SKP IS NOT Z VET 21 27251 040440 A~~ RIGHTS RESERVED 1 
22 27142 000404 JMP TT .05 22 01000 000000 0 
23 27143 0&1111 oOAS O. no 23 01001 000175 ~PGO 
24 27144 010413 ISZ TT .CK 24 01002 000000 0 
25 27145 000705 JMP TT.DI 25 01003 000000 0 
2& :A~~ CHARACTERS PRINTED STOP INTERRUPTS 2& 01004 027205 ~SYSE 
27 2714& 102400 TT .05: SUB 0.0 27 .ENo 
28 27147 040&0& SlA 0.TT.00+2 
29 27150 0&0211 NIOC no 
30 27151 04040& STA O.TT.CK 
31 27152 000700 JMP TT.oI 
32 27153 000215 TT .CR: 215 
33 27154 000212 n .~F: 212 
34 27155 000333 TT .EN: 333 
35 2715& 000240 TT .SP: 240 
3b 27157 000000 TT .CK: 0 
37 271&0 100000 n .BOI IBO 



0369 N3MRT 
0370 1li3MRT 

Al 011221 153/~2 15~/01 
118/19 118/23 119/05 119/11 120/23 120/28 120/35 A6l 011332 157/11 15711 5 
121/0~ 121/08 121/13 12210" 129/11 129/1" 131/40 A6L. 016473 245/2" 245/29 
131/"" 132107 132111 132116 136/06 136/11 136/1& ADDTE 011355 157/10 157/1& 157/"& 
137125 138/09 138113 138/27 138/39 138/"" 13910& ADIVI 000100 32/19 "8/"9 52/25 118/19 119111 138/13 180/20 139110 139/15 139116 139/23 1"1/03 1"1/0& 14111" 181/12 182117 215/20 216/10 217/12 219/11 221/07 1"1/17 1~1/22 1"1/25 141133 141/36 1 "210" 142/11 257/20 258/08 259/10 26210& 271/26 272/08 273/15 1"2117 142/23 1~2126 143/04 1"3/07 1"3/31 143/3" 275/14 276/06 277114 279/20 300/23 301/08 302116 14~/04 1""/07 14"/31 14"134 145/0" 145/07 14512" 30~/14 305/08 306/1" 308/22 325/21 326/10 327/15 1"5/27 1"5/32 145/35 1~5/"2 1"5/"5 146/0~ 1"6/07 328/10 342121 343/10 34"/1" 345/10 356/37 357/09 146/26 1"&/29 147/06 147109 147/22 147/25 1"7/30 362139 
1"7/33 1"7/45 1"7/48 148/0" 148/07 148/20 148/23 ADMAP 000112 33/01 215/11 229/13 257/10 271/16 300/12 325/12 
1~8/28 148/31 148/41 148/"4 149/0" 14'1/07 14'1117 342/12 
1"9/20 149/25 1"9/28 149/3'1 1"9/~2 151/03 151/06 AD.DT 01&513 245/23 2~5/30 245/4" 
151/1& 151/19 151/2~ 151/27 151/37 151/40 152104 AGSTR 001303 39/22 3'1132 
152115 152/18 152123 152134 152137 153/0" 153/07 AI. TX 00615& 104/44 105/33 
153/37 153/"0 154/03 154/06 15"/15 154/18 15"/23 ALAUT 001304 3'1/27 39133 

ALDSP 001305 3'1/28 3913" 154/26 15"/35 154/38 155/04 155/07 155/16 155/1'1 
155/23 155/26 155/47 155/50 15&/0" 156/07 156/22 ALTBL 000137 33/29 48/16 "8/35 49/40 58/07 63/05 63/0& 15&/25 157/04 157/07 157/22 157/25 157/30 157/33 63109 &5/03 67/09 68/09 &9/08 69/12 69/22 157/"0 157/"3 15810" 158/07 158/22 158/25 159/0& 70118 76/"4 10&/25 107/07 107/10 107/31 108/08 159/09 159/25 159/28 160/0" 160/07 1&0/25 160/28 109/07 110119 111/05 112/10 113/0" 11>1/0" 11>1/07 1&1/22 161/25 1&"/03 1&~/06 1&"/2~ AlZMA 001242 38/06 36/23 
164/31 11>4/38 1&4/"1 1&5/04 1&5/21 165/2~ 166/04 AM777 00&527 108/17 111/32 

AMseR 00&442 33/01 107/0" 1&6/20 1&6/23 167/0" 1&7/10 1&7/1& 167/22 167/28 
1&7/3~ 1&7/40 1&7/46 1&7/52 1&7/58 1&8/04 168/07 AM.37 00&522 107/21> 108/12 109/13 111120 113/07 169/04 1 &9/11 169/17 1&9123 1&'1/2'1 1&'1/35 1&9/~1 AM.AA 006530 107/23 108/16 11113'1 
169/~7 1&9/53 169/59 170/02 171/0~ 171/07 171118 AM.BB 00&531 107/21 106/19 111/37 
171121 171/2& 171/39 171/42 172104 172107 172116 AM.GA 00&525 107/37 106/04 108/15 110129 
172119 172/2" 172/27 172135 172136 173/0~ 173/22 AM.GI 00&4&6 107/24 107/25 110/11 111134 
173/25 173/30 173133 173/41> 173/49 174/04 174/07 AM.K 1 00&~23 107/42 10~/13 

AM.NM 001>511 107/18 108/03 174/17 174/20 175/04 175/07 175/17 175/20 175/25 
AM.RM 00&526 107/25 108/16 175/26 175/38 175/41 176104 171>/07 176/17 176120 

171>/25 176/28 171>/38 176/~1 177/03 177/10 177/20 AM.S3 006521 10710& 107/41 107/~2 107/44 108/11 109/06 111104 177/23 177/26 180/11 180/16 180/20 180/24 181/08 111/27 
181/12 182/11 182117 182148 183/15 183/20 183/42 AM. 1M 00&~24 107/35 107/39 108/14 110116 110/31 18"106 164/10 184/15 184/19 184/24 184/28 184/33 AM.xT 006507 107/09 107/15 107/28 107/42 108/10 109/17 109/24 184/37 184/48 186/19 187/47 188/12 189/19 191/23 11 011 0 110115 110133 111/12 i11/30 111/41 191/37 194/03 194117 194/22 194/3& 195/04 1'15/18 AND3l 010761> 146/11 141>/19 
195/23 195/37 196/04 191>/18 196/23 1'16/37 197/04 AND.l 01&1"& 239/34 239142 
197/18 1'17/23 197/37 I'1B/03 198/17 1'18/22 1'18/3& AR4 011523 161/2& 1&4/01 
199/04 199/17 19'1/22 199/3& 200/04 200/17 200/22 AR4L 011524 164/0~ 16"/11 
200/36 201/04 201/18 201/23 201/37 202104 202118 AR4l. 01&661 249/03 249108 
205/03 205/21 205/25 205/43 206/05 206/22 207/07 AR4. 016660 2~7/36 249/02 
210/03 210/08 210/13 210/19 210/24 210/27 211/32 ARANG 000077 32/18 48/46 49/24 49/44 52121 54/04 106/20 211142 211/44 211148 211/51 215/08 215/11 215/14 118/15 119/05 122104 136/16 138/09 138139 160/16 215/20 215/24 215/27 216/06 216/10 216/34 217/05 181/08 182111 183/15 181>/19 189/19 207/07 215/14 217/12 218/03 218/14 219/06 219/11 219/21 219/58 216/06 217/05 218/14 219/0& 21'1/21 219/58 221/03 221/03 221/07 222/39 224/31> 224/43 224/55 224/59 224/31> 224/43 229/34 231/12 257/13 258/04 259/04 226/02 226/06 226/11 221>/18 226/22 22&/27 226/31 260/13 261/06 2621 02 265/36 265/43 271/1'1 272/04 226/36 229/10 229/13 229/21 229/24 22'1/29 229134 273/05 274/09 275/09 275/29 276104 277/04 291/36 230/25 230/28 230/32 231/12 231/28 233111 233/15 291/~3 30U/15 301/0~ 302106 303/09 304/08 304/29 233/21 233/25 233131 233/35 233/49 255/39 255/42 305/04 30&/04 316/37 316/48 325/15 326/06 327/12 257/07 257/10 257/13 257/20 257/24 257/27 258/04 328/04 328/27 342115 343/0& 344/11 345/04 345/27 258/08 256/22 259/04 259/10 260/03 260/13 2&1/06 356/31 357/04 
262/02 26210& 2&3/32 2&3/37 265/36 265/43 2&5/55 AREND 012164 177/25 
265/59 267/02 2&7/0& 2&7/11 267/16 267/20 267/25 ARITH 000000 210& 2124 9/02 20/01 134/01 2&7/29 2&7/34 271/07 271/13 271/16 27!llq 271/26 ARJSR 012145 177/01 
271/30 271/33 272104 272108 272122 273/05 273/15 AseRA 000064 32107 6U/OI &2113 &2137 &2139 118/10 118/15 



0371 N3MRT 
0372 N3MRT 

274/03 274/09 275/09 275/14 275/29 276/04 276108 C0760 007713 123/08 12'>/29 
277104 277/14 279/20 279/54 289/11 289/19 289/22 Cl0l 007723 125/37 
289/25 289/29 289/32 291/36 291/43 291/55 291159 CIO?O 005110 91/23 94118 
293/02 293/06 293/11 293117 293/21 293/26 293/30 C17 007717 122/05 \22/14 123/19 124/19 125/33 
293135 295/04 295/09 296/23 300/09 300/12 300/15 C1777 007722 125/36 
300/23 300/27 300/30 301/04 301/08 301122 302/06 C20 007720 125/34 126/07 126/21 
302/16 303/03 303/09 304/08 304/14 304129 305/04 C400 007716 122/15 123/15 124104 125/32 
305/08 306/04 306/14 308/22 308/58 314/11 314/19 C77 007721 123/31 124122 125/35 
314/22 314125 314/29 314/32 316137 316/48 316/60 CAOOX 026027 346/17 347122 348/03 348/22 349/14 349/27 349128 
317/04 318/02 318/06 318/11 318/17 318/21 318/26 349/32 349/34 350/13 350/27 353103 
318/30 318/35 319/24 319/29 320/22 325/09 325/12 CAl0 025425 340/23 341/21 341/25 341136 344/09 
325/15 325/21 325/25 325/28 326/06 326/10 326/27 CAlCX 025412 341/17 341/20 341/24 
327112 327/15 328/04 328/10 328/22 328/27 330/28 CA256 025506 343/08 343134 344/07 
331133 331/38 337/06 337/10 337/15 337/19 337127 CA40 025771 347/28 348/44 349/15 
338104 338/08 338113 342/09 342112 342/15 342121 CA50 025653 346/18 346/30 348/39 
342/25 342128 343/06 343/10 343/27 344/11 344114 CA64. 025652 345/06 346/29 
345/04 345/10 345/22 345/27 346/28 347/33 347/38 CA7TM 026176 352/13 352/21 
3,3/06 353/10 353/15 353/19 353/27 354/04 354/08 CAA 000034 339/06 340/06 340/07 340/11 340/12 340113 341/13 
354113 356/16 356/31 356/37 357/04 357/09 357/17 341114 341/15 341123 341/28 341/37 344/15 344/16 
362123 362134 362139 362/42 362/45 362/50 364/51 344/17 346/12 346/14 346/26 347/14 347/17 347/31 ASSCR 003177 32/07 67/06 348/02 348/08 348/10 348/36 348/38 348/42 349112 AS.GI 003204 67/12 68/14 68/22 69/16 349/18 350/15 350/17 350/19 350/36 3521 06 352/07 

AS.S3 003214 67/08 67/17 67/18 67/20 68/08 69/07 CABKI 026003 349/11 350/25 
AS.XT 003212 67111 67115 67/18 68/11 68/25 68/28 69/10 C ABK X 026077 350146 351115 352/04 

69123 69/24 CABS~ 025716 346/24 347/19 347/23 347/24 347/40 352/25 ATENO 012165 140/03 177/27 CACST 025607 343/16 345/45 346/13 347/12 348/29 352129 ATERR 010516 138/25 139/03 CACTB 025611 341/34 345/40 345/48 348/47 349/35 350/4" 351/"1 ATS03 010543 139/04 13911 9 140/01 CAOER 026211 350/41 351/09 351/23 353/05 353/24 353/29 354/11 
ATTXI 010555 139/08 140/11 CAOKX 025507 343/35 344108 344/23 
ATTX2 010570 140113 CAORV 025717 344/27 346110 346/15 346/19 347/26 347/29 347141 
AT. 00 010337 135/05 135/11 348140 34911 6 350/18 350/34 352/22 352124 352/26 
AT.Ol 010357 135/11 135/29 352128 
AT. 02 010362 135/12 136/03 CADST 025606 343/13 345129 345/44 350/45 
AT.03 010452 136/04 137121 138/05 CAOSX 026076 350/45 351/05 
AT.04 010472 138/07 138/23 CAOWI 025614 345/23 345/47 345151 350/42 
AT.05 010440 136/07 137/22 138/45 CAOW2 025615 345/24 345/52 
AT.2A 010412 136/21 136/30 CAOw3 025616 345/25 345/53 
AT.2B 010415 136/29 137/03 CAOW4 025617 345/28 345/54 350/43 
AT.2L 010374 136115 136/31 CADWX 025610 345/30 345147 
AT.37 010551 136113 138111 140/07 CAEKX 026200 350/24 352/05 352/23 353/12 353/13 353/21 353/25 
AT. 4A 010513 138/43 138146 139/24 353/35 353/38 353/41 353/42 353/43 
AT.BG 010547 137/13 139121 140/05 CAFIL 025622 345/39 346/04 
AT.EC 010522 135/17 135/18 139/08 CAFLX 026152 351/32 151/38 351142 
AT.EN 010550 137/20 140/06 CALL 000035 MC 134/06 \47/11 147114 147/34 147/37 148/09 148/12 
AT.ES 010544 136/09 138/05 138/33 139126 140/02 148/33 \49/09 149/30 151/08 151/29 152/07 152126 
AT.GO 010443 137/27 138128 153/08 153/11 153114 153117 153/20 153/23 153/26 
AT.L2 010430 157114 137/19 153/29 157/12 159113 159117 160/08 160/13 160117 
AT.LA 010553 137/28 137/32 13B/22 138/24 139/13 139120 140/09 161/09 161/14 164/12 164/15 171/10 
AT.LC 010546 137/09 137/12 137/27 138/15 139/11 140/04 CALLE 003043 60/01 62/03 62/38 
AT.LD 010552 137/30 138120 139/12 140/08 CALLS 003042 60/01 61/60 62/36 
AT.LP 010554 137/31 138/14 138/23 140/10 CAMKI 025772 346/11 348/37 348/45 350/16 
AT.PL 010545 136/22 137/04 137/10 140/03 CAMSK 025422 341/06 141/18 341/29 341/32 
AT.RL 010424 137/10 CAROG 025711 347/21 347/34 
AT.TK 010451 135/30 136/03 137/23 137133 138/36 139/27 CARDS 026100 347/36 347139 350/05 350/47 351/33 352/03 353/11 
AT.XI 010442 137/24 138/37 139128 353/32 
AVALM 027171 46/16 54/40 57/30 67/14 368/03 CARDX 026151 351/34 351/36 351141 353/H 
BEGIN 007560 121/32 121/34 121/43 121/44 121/45 121/46 123104 CAREW 026062 349/08 350133 350/H 354/01 
BPRDG 0077 30 123/20 124/08 125/0b 125/42 126/09 CASTA 025773 348/11 348/46 353/04 



037 3 N3MRT 0374 ~3M.T 

CATES 000000 2/14 2/24 12/01 339/01 CBPL2 007515 11 ~1I6 119/33 121/41 
CATTX 026075 350/38 350/44 351/28 351/31 351/39 35300 CBRDS 000000 2/03 2124 8/20 18/03 117/01 
CATX1 026265 353/17 354/15 canT 007524 121/06 121/4~ 
CATX2 026300 353/08 354/17 CBUPR 002562 57/17 57/24 57/32 
CAWTX 02577 4 348/19 348/47 CB.OO 007305 117/12 117/18 
CA.OO 025311 339/10 339/16 340/27 341104 341/30 342/05 349/34 CB.Ol 007324 117/1A 118/02 
CA.Ol 025335 339/16 340/05 CB.02 007327 117/19 118/07 
CA.02 025432 339/17 341131 341/33 342/05 CB.03 007423 118/08 120/04 
CA.03 025510 343/22 344/04 344/24 CB.04 007446 120/13 120/30 121/17 
CA.04 026103 348/21 351/03 351/14 352/10 352/20 CB.05 007537 121/21 121125 122/03 
CA.05 026153 350/12 352/02 CB.2A 007347 118/21 118/24 119/04 
CA.10 026071 350/33 350/40 CS.2C 007357 119/14 
CA.1A 025356 340/09 340/16 340/22 CB.2L 001343 118/22 118/26 
C A.1 B 025365 340/18 340/21 341/03 CB.37 007503 118/16 121/31 
CA. 1 C 025375 341/03 341/11 3'1I 127 CB.BG 007506 119/26 121134 
CA.1X 025343 340/11 340/25 CB.EC 007455 117/24 117/25 121/05 
CA.2C 025460 342/23 342/26 343/05 343/29 351/42 CB.EN 007507 l1q/42 120/1Q 121/35 
CA.2L 025451 342/24 342132 CB.ER 007453 120/21 121/02 125/39 
CA.2R 025500 342/2q 343/26 CB.ES 007513 118/13 121/16 121122 121/39 
CA.3 025504 343/19 343132 CB.F1 007665 125/07 125/20 
CA.3A 025537 344/06 344/22 345/01 CB.F2 007670 125/10 125/1" 
CA.3R 025655 345/02 347/05 352/27 CB.F3 007675 125/08 125/15 
CA.6 025505 342/17 343/33 CB.F4 007703 125/18 125/21 
CA.BE 026057 349/10 350/23 350/26 CB.F5 007707 125/23 125/25 
CA.BK 025604 343/21 345/07 345/11 345/42 340121 347/07 347/10 CB.FA 007661 121/46 125/03 

348/34 350/46 CB.L2 007374 119/27 119/32 
CA.BL 025605 345/20 345/43 346/04 CB.L3 007415 119/45 119/50 
CA.CA 025620 345/55 346/25 347/13 348/25 348/28 348/32 350/48 CB.LC 007505 119/23 119/38 120/08 121/10 121/26 121/33 
CA.CX 026101 349/25 350/06 350/09 350/10 350/48 C8.PL 007504 119/14 121/27 121/32 
CA.OX 026073 350/42 351/04 351/12 352111 352/12 CB.RL 007371 119/24 121/28 
CA.EK 025654 346/31 347/27 352/23 CB.SE 007512 120/11 121/02 121/11 121/38 
CA.ID 025723 341/39 348/03 348106 ce. Tl 007510 120/10 120/30 120/31 121/36 
CA.K1 025426 341/07 341137 CB.TK 007502 118/03 118/07 120/04 120/26 121/09 121/23 121/30 
CA.K2 025427 341108 341/38 CB.TS 007516 120/05 121/42 
CA.K3 025430 340/14 341/09 341/39 344/20 CB.WK 007724 125/26 125/38 
CA.KK 025603 342/19 342130 343117 345/41 CB.X1 00H41 118/11 120/22 120/25 121114 122/07 122/16 
CA.NR 026072 350/26 350/41 CB.X2 007470 120/33 121/19 
CA.RC 026045 349/33 350/11 350/15 CCTR 002632 58/35 58/38 58/41 58/48 58/53 
CA.RE 026053 349124 350/04 350/22 COGLC 002756 61/10 61142 
CA.RI 026031 349/31 350/03 COISP 002706 32/02 60/01 61/02 
CA.RK 025621 345/56 346/22 347/11 348130 348/35 350/49 COIST 002736 61/14 61/26 
CA. TT 025602 344/04 344/28 345/13 345/40 347/05 CO.40 003044 61/31 62140 
CA.wB 026014 347/18 347/34 349/13 349/23 CD.44 003045 61/35 62/41 
CA.WE 025775 348/18 349/05 CO.EX 003014 60/01 60/13 62113 711/45 
CA.WI 025737 346116 348/17 349/26 CD.IN 003036 60/13 61/44 62/32 
CA.WM 025746 348/20 348/25 CD.LA 003037 60/01 60/04 60/05 61/43 62/15 62116 62/25 
CA.wN 025761 348/36 349/30 62133 73111 74/46 
CA.X2 026260 354/07 354/10 CD.LP 003040 60/01 60/05 61/48 62/34 73/09 74/47 
CA.XI 026255 339/22 339/23 343/31 351/40 353/31 353/34 353/37 CD.P? 003041 60/01 60/12 61/58 62135 

354/03 354106 CD.SO 003031 60/01 60/06 61/02 62/10 62/27 103/24 
CA.XX 025503 342/10 342/13 343/31 344/25 CD.S1 003032 60/01 60/07 61/03 62/11 62/28 103/25 
CB10K 007557 122/13 122/20 CD.52 003033 60/Q1 60/08 61/04 62112 62/29 103/26 
CB17 007554 122/08 122/17 CD.S3 003034 60/01 60/11 61/05 62123 62/30 73/12 103/27 
CB 37 007556 122/12 122/19 CHA?3 004767 89/43 89/46 89/50 
CB400 007555 122/09 122118 CHcn 004757 88/41 88/44 89/30 89/37 90/05 90/40 
CBBG2 007514 119/44 121/40 CHECK 007642 105/24 124/10 124113 124115 
CBLlM 002530 46/46 57/06 CHPAG 002341 54/16 54/25 54/38 56/25 
CBLwR 002561 57/16 57/18 57/22 57/23 57131 CHR?T 005011 89/37 89/45 89/53 90/13 



0315 N3MRT 0316 N3MRT 

CHR?Z 005001 89/41 89/52 90/11 92/43 921"6 251/07 251/09 251/11 251/13 25 II! 5 251/11 25 I /1 9 
CHSAV 00235& 54103 54/33 54/41 54/50 55/02 55/22 56124 251/21 251/3" 251/"7 252/08 252/11 252/35 252/49 

56130 253/09 253/20 253/31 254/09 25"/?0 254/27 254/33 
CHSKI 002362 54/19 54129 55/06 56/16 56/26 DCERT 015570 232/11 233/04 
CHSTK 002304 35/23 54/03 DCGOI 016004 234131 237/01 
CH.R 004273 82/36 83/10 OCHER 00.0232 31/40 37/13 37/20 31124 40/12 50/25 61/17 
CKI 013504 203/01 203/13 203/16 DCHHI 000155 33/44 33/45 76/29 76/3& 113/2& 
CK2 013513 203124 DCHlO 000154 33/43 76/34 113/16 216/16 2221 36 229/15 231117 
CKKEY 001100 36/14 258/12 272/12 301112 326/14 343/14 
CKODT 001065 34/32 36/03 7Q/28 113/40 DC HMO 021201 42109 107/27 108/18 368/05 
CKRTN 001132 36/09 36/20 36/27 36/34 36/37 36/40 DCHMI 021202 42110 368/0& 
CK.64 001147 3&/35 3&/53 DCHM2 027203 42/11 108/19 3&8/07 
CK.SO 001137 3&/03 3&/40 3&/45 DCHM3 027204 42/12 368/08 
CK.SI 001140 36/04 36/41 36/46 DCHTX 00&114 37/17 105/35 
CK.S2 001141 36/05 36/42 36/47 DCJSR 017176 254/24 
CK.S3 001142 56/06 36/43 36/48 OCK 0134&7 197/42 203/03 
ClF? 004176 32111 33/11 90/01 DClOO 00&103 234/13 237/09 231118 231129 238/25 238/50 239118 
ClRWT 004167 81/21 84/19 239/26 239/46 240/15 240/28 240/42 240/53 241/10 
CMlPB 002515 44/46 52/48 55/01 51129 58/24 &8/29 110/05 241/22 242110 242/21 242/31 2"2/42 243131 244/09 
CM.SO 002633 58/24 58/49 58/54 244/19 244/28 244/49 245/16 245/33 245/41 246/16 
CM.SI 002634 58/25 58/50 58/55 246/37 247/19 241135 249/2" 249/"1 250/16 250/44 
CM.S2 002635 58/26 58/51 58/56 251/22 251/35 251/48 252109 252/18 252/36 252/50 
CRlFX 004505 83/01 85/15 86/01 253/10 253/21 253/32 254/10 254/21 254/34 
CR.lF 004210 81/30 83101 DC lOR 015157 233/21 233138 235/04 235/07 235/12 235/31 235/44 
CURPR 000120 33/08 31118 31132 37/40 38/04 38/05 48/28 DClPK 015760 233/28 235/06 235/11 235/38 

48133 49/03 49/32 75/31 DCMPA 000102 MC 236/26 249/13 251/30 
CXTES 000001 2120 2/24 DCMPU 000100 MC 236/23 24&/29 247/11 
C.B03 016616 248/03 248/11 248/12 2"8/16 2"8/25 DCMSI 015101 231114 231/39 232125 233106 233/07 233108 233/09 
C.B20 016611 248/04 248/13 248/17 233117 233/18 233/19 233127 233/28 233/29 233/38 
C.S99 016607 248/05 248/09 233/39 234/19 235/29 
C.C98 016624 24811 9 248/24 DCNIC 015475 230/44 232/07 
DO 013655 206/08 206/32 206/52 OCRAN 006101 234/11 237/04 237/13 238/04 238/29 239/04 239/22 
01 013656 206/09 20&/35 206/53 239/30 240/05 240/19 240/32 240/46 241/03 241/14 
02 013657 206/10 206/38 206/54 242103 242/14 243/04 244/03 244/13 244/22 244131 
DAllC 015775 234/2" 236/05 245/04 245/20 245/37 246/04 246/24 241104 247/23 
DCACO 015750 233/06 235/15 235/30 236/05 236/10 249/03 251/26 252/03 252/13 252140 253/03 253/14 
DCACI 015751 233/07 235/16 235/31 236/08 236/11 253/25 254/03 254/14 
DCAC2 015752 233/09 235/17 235132 DCRET 006105 234/15 254/36 
DClC3 015153 233/08 233/29 233139 235/20 235/33 DCRNI 015755 233/18 235/35 235/41 235/49 
OCAll 006104 234/14 240/01 240/1 0 240/20 240/23 240134 240137 DCRN2 01575& 233/19 235/36 235/42 235/50 

240/48 241/05 241/16 242/05 242/16 242/26 242/37 DCRNN 015154 231/14 233117 235/34 235/40 235/48 
243105 243108 243/11 243/14 243/17 <43/20 243/23 DCS03 015562 212/24 
243/26 245/25 246/28 246/32 247/05 247/10 247/14 DCSET 006100 234110 231103 237/12 231121 238/03 238/28 239/03 
247/25 241130 249/09 249/12 251/29 239121 ~39/29 240/04 240/18 240/31 240/45 241/02 

DCDIS 015416 230/45 232/05 241/13 242102 242/13 242/23 2421 34 2"3/03 244/02 
DCDIV 000110 MC 236/35 249/10 244/12 244/21 244/30 245/03 245/19 245/36 246/03 
DCDDA 015473 228/40 230/42 231/06 246/23 241103 241122 249/02 249/27 250/03 250/23 
DCDOS 015474 230/43 231109 251/02 251/25 251/38 252/02 252/12 252/21 252/39 
DCDOT 015466 228/40 228/50 230/31 253/02 253/13 253/24 254/02 254/13 254/24 
DCEJM 016013 231101 231108 DCSQ 000106 MC 236/32 247/15 241131 
DC END 011212 231/39 254/31 DCSQR 000104 MC 236/29 24&/33 247/0& 247/26 
DC ERR 00&102 234/12 231108 231/17 231/24 231126 231128 23A/24 OCT XI 015641 2B/13 234/01 

238/49 239/17 239/25 239145 240/14 240/27 240/41 OCTX2 015&53 233/23 23Q/03 
240/52 241/09 241/21 242/09 242/20 242/30 242/41 DCTX3 015&66 233/33 234/05 
243130 244/08 244/18 244/27 244/48 245/15 245/32 DCUDV 015360 5/05 18/38 228/29 228/35 228/43 228/44 228/41 
245/40 24&/15 246/3& 2"7/18 247/34 249/17 249/20 DCUIS 015537 22~/4q 232/05 
249/23 249/40 250115 250/25 250/27 250/29 250/31 DCUTS 000000 2/04 2/24 5/02 12123 18/29 228/01 
250/33 250/35 250/37 250/39 250/41 250/43 251/05 DC.OO 015321 228/07 22B/13 228/33 229/03 231/37 



0377 N3MRT 0378 N3MRT 

DC.OI 015337 228/13 228/2'1 DwCHK 005762 3\ 144 104/05 
DC.02 0153&4 228/14 22'1/03 OXRI 00007& MC 23&/20 240/24 240/38 241/0& 241/17 
OC.03 015477 230/23 231/0& OKR2 000074 MC 23&/17 240/21 24210& 242/17 243/0& 
OC.04 015524 231/2'1 23211& 233/50 233/51 OXR4 000072 MC 23&/14 240108 240/11 240/35 240/4'1 242/27 242/38 
OC.05 0154&0 228/1'1 228/20 22'1/11 22'1/14 22'1/17 230/24 230/30 243/09 243/12 243/15 243/18 243/21 243/24 243/27 

231/311 2115/2& 
DC .2A 0151132 22'1/3'1 22'1/48 OXRTE 01&30. 241/43 241/50 241/53 
DC.2B 015435 22'1/117 230/05 DXR.O 01&25~ 211010'1 240/12 240/3& 240/50 241/25 242128 242/3'1 
DC.2L 0151114 22'1/22 22'1/27 22'1/33 22'1/4'1 2113/10 2113/13 243/1& 243/1'1 2113/22 243/25 243/28 
DC.37 01553& 22'1/31 231/40 245/27 
DC.BG 0155&3 230/15 232125 233/42 DXR.I 01&2&0 2110/25 240/39 241/07 241/18 241/32 
DC.04 015522 231/07 231/2& OXR.2 01&270 240/22 241/111 241/51 2112107 242118 243/07 
DC.DB 015521 231/10 231/25 DXR.4 01&305 241/25 2111/30 241/32 241/39 241/41 241/52 241/54 
DC.OI 015511~ 23210& 23210'1 O.OVI 01&&20 248/15 
DC.EN 0155&4 230/22 23212& O.OVU 01&&21 248/1& 249/ 11 
DC.ES 015534 22'1/1'1 231/32 231/38 O.MPA 01&&05 248/03 24'1/111 251/31 
DC. IA 01555& 231/08 232120 D.MPU 01&&04 24&/30 247/12 248/02 
~C. IF 015533 23\/21 231/31 231/37 232114 D.SQl 01&&54 248/41 248/4& 
OC.L2 015450 230/1& 230/21 O.SQR 01&&33 211&/34 247/07 247127 248/28 
DC.L4 0155&& 231/1'1 232128 233/37 D.SQS 01&&5& 248/28 248/35 248 .. 37 248/47 248/4'1 
DC.LC 0155&1 230/11 230/111 231/13 232123 233/05 233/1& 233/2& D.SQT 01&&57 248/39 2<18/42 2118/43 248/114 2118/50 

23313& D.SQ. 01&&43 2117/1& 2117/32 248/37 
DC.LO 0155&5 232127 EACTV 000150 33/38 110110 81/2<1 8&/1'1 '12/10 '12/22 '12/30 
DC.LP 0155&7 23212'1 '12138 '15/411 '15/115 '15/55 35'1/28 3&5/07 3&7/05 
OC.PK 0155&0 231/23 232117 232/22 ECHEC 007&51 1211/111 1211/22 
DC.PL 015535 22'1/40 230/0& 230/12 231/3'1 EOIST 007715 123/11 125/31 
DC.RL 015111111 22'1/08 230/12 231/35 EOIV 0134&4 1'1'1/14 2001111 202/23 203/30 205/40 20&/112 
DEC?O 0011730 8'1/13 8'1/31 '11/1'1 '11/27 EOM4P 000113 33/02 215/27 22'1/211 257/27 271133 300/30 325/28 
OEC?P 00117115 8'1/21 8'1/2& 3112/28 
OEC?T 0051111 8'1/07 '11127 EHALT 000031 MC 11&/13 11&118 
OEO?T 004737 8'1/20 8'1/25 EINTP 005530 32120 '18/33 
DERR 01377& 202123 20'111 & 20'1/2'1 EINTS 000101 32120 2111/08 228/45 25&/118 27011 'I 2'1'1/1& 324/10 
DERRC 015733 234/22 235/15 341110 355/41 3&1121 3&4/311 3&4/37 
OF.TX 00&12& 104/41 105/2'1 EI.S3 005540 '18/33 '18/40 '18/112 
DIGIT 0011252 82/17 82137 EM40 00&557 110/04 110/08 
OIRET 01003& 121/41 127/02 127/13 127/111 EMSCR 00&532 53/02 10'1/04 
DIRT 02720& 31/05 3&8/11 3&8/12 EMS.O 00&55& 10'1/10 10'1/2& 110/20 
OISOL 00775& 12&/211 12&/57 EMUL 01311&5 202124 203/27 205/18 20&/4'1 
01500 007752 12&/11 12&/20 EM.CM 00&5&0 110/05 110112 110/13 1111110 
OISTL 0077311 12&10& 12&/1& 12&/5'1 EM.UM 00&5&1 10'1/20 110/0& 
OISTU 007732 121/40 121/41 121/114 12&/04 ENTP4 00304& &3/05 &7/1& &'1/2& 
OIVCK 0000&4 MC 1'12110 1'16/10 1 '1812'1 1'1'1/2'1 200/2'1 201/11 201/30 ENT.F 0011515 8<1/50 8&/0'1 87/08 87/10 87/3& 87/39 

202111 EOOT 02701.3 3&5/18 3&5/37 
DIVER 0000&& MC 1'12113 1'1'1/13 200/13 203/2'1 205/3'1 20&/41 EP4CS 004114 32117 80/35 
OIVHE 014044 20'1/31 210/31 EP40R 004067 32/1& 80/10 
OIVI 0114&3 1&2114 EPROG 0077 31 121/32 123/23 124/11 125/1 'I 125/113 12&/12 
OIVIO 0022&7 3211'1 53/03 EP.O 004135 80/35 80/47 80/52 
OIVU 01111&11 1&2115 1&4/14 EP.l 004136 80/3& 80/118 80/53 
OIXOR 010022 12&/20 12&/58 127/02 127/12 EP.2 004137 80/37 80/4'1 80/54 
OI.Kl 002303 53/05 53/15 EP.3 0011140 80/38 80/50 80/55 
OI.Ll 002273 53/07 53/12 EP.RT 00111111 80/30 80/5& 
01.53 002302 53/011 53/13 53/14 EQUAL 0011543 84/48 8&/24 86/2& 8&/35 
OLOOC 015730 2311/23 235/11 ER50. 003751 75/17 77123 
DLTBL 0000&1 31/53 3&/211 3&/2& 7&138 EREXI 0037&2 75/28 7&/10 7&/110 7&/43 7&1&0 77/20 78/02 
ORANC 0157&1 234/21 235/110 78103 78/2& 78/311 80/5& 
ORETC 015745 2311/25 235/21 235/27 ERMPL 003720 7&/55 7&158 77/1'1 
OSETC 015723 234/20 235/011 ERMPP 003631 7&/02 
OTST 0135&0 205/23 ERNOC 003614 76/31 7&138 
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ERPAC 00007& 32/17 IH/18 80111 80/18 
ERPAD 000075 32111> 13'1/23 ER.S2 003751> 75/07 75/41 77/28 78/10 78/21 78/32 78/41 
ERRI 007725 12411 7 125/H 80112 80/21 80/27 
ERRET 000107 32121> II 1>/18 141/14 141/33 142/11 142/17 142123 ER.S3 003757 75/08 77/29 78/U7 78/11 78/22 78/42 80/13 

143/31 144/31 145/24 145/42 141>/21> 147/22 147/45 ER.TP 004027 18/39 78/48 
148/20 148/41 149/17 149/39 151/11> 151/37 152/15 ESCRA 00001>5 32/08 118/23 129/14 131>111 180/24 215/24 229/21 
152/34 153/37 154/15 154/35 155/1& 155/47 151>/22 257/24 271/30 300/27 325/25 342/25 
157/22 157/40 158/22 159/25 1&0/25 1&1/22 1&4/24 ETODT 005700 102/2" 104/24 
11>4/31 11>4/38 1&5/21 1&&/20 1&7/10 1&7/1& 1&7/22 EXISM 0271&1 42/14 44/45 4&/15 3&8/01 
11>7/28 1&7/34 1&7/40 11>7/4& 1&7/52 1&7/58 1&8/04 EXSCR 00321& 32106 &8/0& 
1 &9/ 11 1&9/17 1 &9/ 23 11>9/29 11>9/35 1&9/41 11>9/47 EX. II 003242 1>8/23 &8/2& &8/29 &9/17 
1&9/53 1&9/59 171/18 171/39 1721H 172/35 173122 FIWDS 012733 187113 187/17 187/25 187/29 188/0& 188/14 
173/4& 174/17 175/17 175/38 17&/17 17&/38 177/10 F2WOS 013122 190/1& 190/20 190/28 190/32 191/30 191/40 
177120 188/12 191137 FILL 007&00 123/20 123/33 

ERRKI 0034&5 72/17 72/3& 73118 FK1K 01230& 181/3& 182/29 
ERRK2 0034&0 72/11 72121 73/12 FLTOI 012574 18V55 18bl04 181>/0& 18&/09 
ERROC 000103 32122 &0/14 103113 103/20 121/13 132/1& 139/15 FLT02 012741 184/51> 189/04 189/0& 189/09 

184/15 184/24 184/33 184/48 210/13 210/19 210/24 FLTIA 012734 18&/08 18&/1& 18&/24 187/03 188/15 
22&/27 22&/3& 233121 233/31 233/49 2&7/25 2&7/34 FLTI8 012735 18&/13 181>/25 187/04 188/1& 
293/21> 293135 295/09 318/2& 318135 319/29 337/15 FLTIC 01273& 181>/14 18&/2& 187/05 188/17 
B7/27 353115 353/27 FLTIO 012724 187/12 187/1& 187/24 187/28 187/31> 187/40 188/05 

ERROE 0037 75 32/22 78/19 FLTIE 012740 181>/04 187/08 187/44 188/19 
ERROH 0035&2 32/21 75/04 75/05 FL T1F 012737 188/05 188/09 188/10 188/18 
ERROl 000102 32121 &0/09 103/02 121104 132/07 139/01> 184/01> FLTIL 0121>12 181>/18 181>/23 

210/03 221>/18 233111 21>7/11> 293/17 318/17 337/01> FLT1M 012&21> 181>/31 181>/4& 
353/0& FLTIT 012&54 187/0'1 187/45 

ERROR 000025 MC 111>/08 11&/18 141/10 141/29 142/07 142/13 14211'1 FLT2A 013123 189/08 189/1& 189/24 1'10/03 191/41 
143/27 144/27 145/20 145/38 141>/22 147/18 147/41 FLT28 013124 18'1/13 189/25 190/04 191/42 
148/1& 148/37 149/13 149/35 151/12 151/33 152111 FLT2C 013125 189/14 189/21> 190/05 191/43 
152130 153/33 154/11 154/31 155/12 155/43 151>118 FLT20 013111 190/15 190/19 190/27 190/31 191/04 191/08 191/29 
157/18 157/31> 158/18 159/21 11>0/21 Ibl/18 164/20 FLT2E 013127 189/04 190/09 191/20 191/45 
I1>V27 1&4/34 1&5/17 1&&/11> 1&7/0& 1&7/12 1&7/18 FLT2F 013121> 191/29 191/34 191/35 191/44 
11>7/24 1&7/30 1&7/3& 1&7142 1&7/48 1&7/54 1&71&0 FLT2L 012757 189/18 189/23 
1&9/07 1&9/13 1&9/19 1&'1/25 1&'1/31 11>9/37 1&9/43 FLT2M 012774 189/32 189/47 
1&9/49 11>9/55 171/14 171/35 172112 172/31 173/18 FLT2S 013121 190/11 190/3& 190/39 191/13 191/38 
173/42 174/13 175113 175/34 17&113 17&/34 177/0& FLT2T 013023 190/10 190/37 191/21 
177116 FLT2U 0130&1 191/0 I 191/14 

ERRRT 00337b 3212& 72/03 F08 013&2& 206/02 206/23 20&/27 
ERRTX 000073 32/14 114/11 114/19 114/24 11412& 114/45 121/08 FP255 012307 181/09 181/37 

132111 lHll0 184/10 184/19 184/28 184/37 210/08 FPERR 012437 18214& 184/03 
211/32 221>/22 22&/31 233/15 233/25 233/35 255/39 FPESX 012515 184/51 184/58 
21>7/20 21>7/29 289/11 2'13/21 293/30 2'15/04 314/11 FPS03 012427 183/4b 184/04 184/20 
318121 318/30 319/24 337110 337/19 353/10 353/19 FPTKX 012511> 184/52 184/59 
31>2/34 FPTST 000000 2107 2/24 9115 20/14 178/01 

ERSSO 003753 77/09 71114 77/25 FP.Ol 012210 179/11 179/30 
ERSVO 00341>2 72/13 72/18 72/31 72142 73/15 FP.02 012224 179/12 180/03 
ERSV2 00341>4 72/15 72/20 72/33 72/44 73/17 FP.03 012311 180/04 181/17 182/07 
ERTIT 0031>20 75/12 75/34 FP.04 012404 183/18 183/23 
ERTOT 000147 33/37 37/25 38/23 39/18 40/08 48/39 75/14 FP.05 012421 180112 183/21 183/39 

75111> 31>2/41> FP.2A 012252 180/07 180/22 180/25 181/05 
ERTXT 004015 32114 78/38 FP.2C 01221>3 181/11> 
ERXXT 003770 78/08 78/41> 78/49 FP.2L 012245 180/23 180/28 
ER.CI 003747 7&/47 7&/58 77/04 77/17 77121 FP.37 012304 180/17 181/05 181/34 
ER.C2 003752 71>/45 77118 77/24 FP.40 012421> 182/13 183/45 
ER.K4 003750 71>/59 71122 FP.4A 012401 183/19 183/22 184/49 
ER.SO 003754 75/04 75/37 77/21> 78/08 78/19 78/28 78/38 FP.8G 012432 181121 182/39 183/49 184/30 

80110 80/24 FP.EC 012443 179/17 179/18 184/08 
ER.SI 003755 75/0& 75/H 77127 78/09 78/20 78/30 78/40 FP.EN 012433 181/31 183/50 18VI3 184/38 



0381 N3MRT 0382 N3MRT 

FP.ES 012305 180/14 181/35 182107 183/09 184/22 184/58 GP.K1 004615 87111 87/41 FP.GA 012424 182134 182145 183/36 183/43 184/31 GP.52 004630 87/13 87/34 87/52 FP.GD 012407 182149 183/28 GP.S3 004631 87/43 87/47 87/53 FP.GO 012354 181/32 182/09 182144 GSCIIA 000067 32110 138/27 182148 FP.HI 012425 181/22 182131 183/29 183/44 184/29 GSTRT 001274 31115 39/25 39/32 FP.KK 012310 180/09 180/26 181/38 182114 182125 HAC 013740 205/13 205/35 208/16 209/05 209/09 209/17 210/15 FP.L2 012273 181125 181/30 HOIV 013320 197/43 198/09 198/28 1 '19111 1'1'1/28 200/11 200/28 FP.LA 012435 183/52 201/10 201/2'1 202/10 FP.LC 012430 181/16 182119 182140 183/30 183/31 183/47 184/11 HIGHK 001502 43131 43/38 43/42 45/01 45/0'1 45/32 45/38 FP.LO 012434 182124 183/33 183/51 184/12 184/40 67113 115/23 225/05 266/04 292105 317/0'1 
FP.LP 012436 182118 182144 183/53 184/21 HMO 013742 204/13 205/32 208/18 20'1/19 210/17 FP.RL 012265 181/19 182/43 HMQ 013741 205/14 205/36 208/17 209/18 210/16 FP. TK 012303 179137 180/03 181/33 182135 183/12 183/24 183/40 HMUL 013315 1'14/09 194/28 195/10 195/2'1 19&/10 196/2'1 197/10 

184/5'1 197/29 197/40 
FP.TP 012431 182142 183/02 183/03 183/48 ICALL 002637 60/01 60/02 &2/02 62105 
FP. TT 012511 182136 184/54 ICALT 002665 60/03 60/24 
FP.XI 012423 183/05 183/13 183/25 183/41 184/53 ICALX 002702 60/21 60/31 
FRANG 000106 32125 141/06 141/25 143/07 144/07 145/07 145/35 ICO IS 000063 32102 42103 42115 

146/07 14710'1 147/33 148/07 148/31 14'1/07 14'1/28 ICO.O 005755 102104 103/24 104/05 
151/06 151/27 153/07 154/0& 154/2& 155/07 155/26 ICO .1 00575& 10210& 103/25 104/07 
15&/07 157/07 157/33 158/07 15'1/09 1&0/07 1&1/07 ICD.2 005757 102108 103/2& 104/09 
164/0& 171/07 172107 172127 173/33 174/07 175/07 ICO.3 005160 102110 103/27 104/11 
175128 116/07 17&/28 218/03 260/03 274/03 303/03 ICHEC 007625 121/45 124/02 124/28 125/27 
328/22 345/22 ICK 0071>32 124/07 124/21 124/24 

FRMOG 004475 85/38 85/44 ICLF? 000127 33/17 '15/07 95/17 95/26 
FTYH 007200 75/21 115/41 ICLX. 002705 60/32 &0/33 &0/34 
F.OOO 012171 17'1/05 179/11 17'l/31 179/3'l ICMPB 0022&6 52127 52128 52133 52134 52/48 
F. TXl 012517 184108 185/01 lOCK 013317 1'l7/42 198/11 198/30 19'1/30 200/30 201/12 201/31 
F.TX2 012532 184117 185/03 202112 
F. TX3 012545 184/26 185/05 IOWCK 00023& 31/44 42/15 61/37 
F.TX4 012560 184/35 185/07 IGMAP 001035 31/17 34/37 
GBR 014004 209/27 209/33 210/01 IGTPA 0032&6 &8/1'1 6'1/13 6'1/25 
GETPA 0025&4 58/0& 65/34 &'1/25 73/0& 77/22 108/15 IHOIV 013537 204/14 205/27 
GOOT 00113& 3&/44 IHMO 013536 204/13 205/10 
GOSCR 003270 32110 70107 IHMUI. 013535 204/12 205/05 
GO.OO 003446 70107 70/28 70/35 70/46 73/02 IINP? 001145 36/14 3&/51 
GO.01 003447 70/08 72106 72112 72123 73/03 II NT? 005431 96/21 96/36 
GO.02 003450 70109 70/56 73104 IIOVI. 000235 31/43 42115 &1/38 
GO.1K 003352 70/42 70/57 II.LSC 005526 'l7/23 98/26 
GO.CU 00H66 70/21 72116 72137 73/22 IMAPS 004144 81/06 81/29 
GO.GO 003345 70/34 70/52 IMCK 01331 & 194/11 194/30 1'15/12 195/31 196/12 19&131 1'l7/12 
GO.K1 003452 70/33 73106 197/31 197/41 
GO.K2 003455 70/11 70/52 72/28 73109 INO? 0052H 94/10 95/56 
GO.K3 003457 70/13 70/52 72/07 72/08 72130 73/11 IN115 005222 95139 94/26 
GO.L! 003322 70/33 70/51 IN!? 005251 '14/25 
GO.LA 0034&1 70/14 70/52 72/2'1 73/13 IN1?O 005213 93/32 96/13 
GO.LP 003456 70/12 70/52 72/27 73110 IN1?2 005214 'l3/33 96/10 
GO.53 003451 70/10 70/15 70/17 70/20 72/03 72122 72126 INI13 005212 93/31 96/03 

;2136 72145 73/05 IN2? 0052&4 94/38 94/44 94/50 
GO.SH 003454 70/25 72140 73/08 IN3? 005337 '14/33 94/41 '15/31 
GO.SI. 003453 70/23 72138 73/07 IN4? 00534& 94/35 94/4'1 '15/29 95/39 '16/15 
GPA.O 002574 58/06 58/12 58/14 INS? 005372 94/24 96/01 
GP806 004625 87/27 87/49 IN6? 005411 96/12 9&/18 
GPRGK 001444 35/05 43/07 INC13 005215 95134 94/21 
GPRMP 004617 87/20 87/23 87/26 87/29 87/43 INI.?K 00521& '13/35 94/09 '14/H 94/36 '15/32 95/39 95/42 
GP.16 004627 87/14 87/51 INM? 005305 94/28 95/01 '15/1& 
GP.B5 004626 87/30 87/50 INOOT 005430 9&/09 '16/35 
GP.B& 004624 87/21 87/48 INP? 005223 36/51 '14/01 366/05 



0383 N3MRT 038~ N3MRT 

INR? 005~13 9~/1& 95/~1 9&/21 K37C 0025&3 57/13 57/33 
INR?T 005277 94/01 9~/51 9&/20 q&/3~ K~ 005525 97/~4 98/25 
INS? 005217 93/3& 9&/18 K40 00~51& 84/28 8&/10 
INS?O 005300 94/02 94/52 9&/30 KAVLM 0025&0 57/19 57/30 
INS?I 005301 94/03 9~/53 9&/31 KAVMP 001&40 4&105 4&/1& 
INS?2 005302 94/04 9~/54 9&/32 KEXMP 001&37 4&104 4&/15 
INS?] 005303 9~/17 94/55 9&/33 KEY&T 007207 79/0~ 115/42 
INS?C 00530~ 94/0& 9~/5& 9&/28 KEY&~ 004033 55/49 77/30 78/05 79101 
INT? 005204 92103 92149 9~/08 9&/3& KEYLP 004037 79/0~ 79/27 
IN.P? 027070 3&&/03 3&&105 KEY.O 0040&2 79/01 79/20 79124 
IN?17 005~32 9&/07 9&/37 KEY.3 0040&3 79/02 79/21 79/25 
10RLM 00&05& 105/0& 105/23 KEY.C 0040&4 79/17 7912& 
IOTST 000001 2122 2124 12/23 2&101 33/28 40/08 51/22 KLETB 001&&& 4&/3& 4&/45 

97/47 3&3/30 KLSTB 001&&5 4&/35 4&/44 
IOTX3 00&2&3 103/09 10&/0& KLZMX 001454 43/07 43/15 
IOTX4 00&272 10311& 10&/07 KMX 001&41 4&/0& 4&117 4&118 
IOTX5 00&057 103/05 105/24 KNMAX 001&&1 4&/27 4&/40 
IOV40 0057&1 102138 103/28 KSTES 001&&4 4&/33 4&/43 
10VAL 005&54 31/43 102104 KSTSS 001&&3 4&/32 4&/42 
IOVPR 00572& 102143 103/01 104/3& 104/42 104/45 KUP32 001&&2 4&/29 4&/41 
10V.0 00&044 102104 102105 10212& 103/10 104/05 104/0& 105/13 KXIST 001553 44/33 44/45 45/01 45/33 
IOV.1 00&045 102104 102/07 102127 103111 104/05 104/08 105/14 KY.CK 0040&& 79/2& 79/28 
IOV.2 00&04& 102104 102109 102128 103/12 104/05 104110 105/15 LAST! 000151 33/39 3&/07 3&/13 40/11 79105 7'1112 79119 
IOV.3 00&043 102104 102111 102129 103/17 104/05 104/12 105/05 82101 82109 '14110 95/4& '15/54 113/35 3&511 0 

105/11 105112 3&5/27 3&&/02 

IOV.4 00&047 102113 103118 104/14 105/1& LAUTO 001034 34/14 34/35 3'1/33 114/06 

IOV.7 00&055 102121 104/22 105122 LCALL 000000 MC 34/41 &213& &2138 II &/18 118/09 118114 118/18 

IOV.A 00&050 102/18 103/01 104/19 105/17 118/22 11 9/04 119/10 120/22 120/27 120/34 121/03 

IOV.B 00&051 10211 9 104/20 105118 121/07 121/12 122103 129/10 129/13 131/39 131/43 

IOV.C 00&052 102120 104/21 105/19 132106 132110 132115 13&/05 13&/10 136/15 137/24 

IOV.E 00&033 &0123 102/34 103/23 104/28 105/04 138/08 138112 138/2& 138/38 138/43 13'1105 139/09 

IOV.R 00&053 10213& 103/19 104/30 105/20 139/14 139117 139/22 141/02 141/05 141/13 141/1& 
10. TX 00&07& 102142 105/25 141/21 141124 141/32 141/35 142103 142110 142116 
IPAT 007572 123/14 123/39 142122 142/25 143/03 143/06 143130 143/33 144/03 

IPATl 00757& 123/18 123/35 144/0& 144/30 144/33 145/03 145/06 145/23 145/26 

IPDE? 000130 33/18 95/08 145/31 145/34 145/41 145/44 14&/03 14&106 14&/25 

IPRCD 004425 83/22 84/47 14&/28 147/05 147/08 147/21 147/24 147/2'1 147/32 

IPTB? 005221 93/38 95/02 95/06 95/28 147/44 147/47 148103 148/0& 14811 'I 148/22 148/27 

IQUAL 00442& 83/1& 84/48 148/30 148/40 148/43 149103 149/0& 14'1/16 149/19 

IRUN 00442~ 83/19 84/4& 149/24 149/27 149/38 149/41 151/02 151/05 151/15 

ISTZM 001~55 43/08 4311& 151/18 151/23 151/2& 151/36 151/39 152/03 152114 

ITPS? 0053&7 95/13 95/22 95/57 152117 152122 152133 15213& 153/03 153/06 153/3& 

ITYP? 005370 95/58 '1&/04 9&/0& 153/39 154/02 154/05 154/14 154/17 154/22 154/25 

IVODT 006054 102125 102130 105/21 154/34 154/37 155/03 155/0& 155/15 155/18 155/22 

IWAIT 003760 75/22 77130 155/25 155/4& 155/49 15&/03 15&/0& 15&/21 15&/24 

IXTOR 01331~ 19~/05 194/24 195/0& 195/25 196/06 19&/25 197/06 157/03 157/06 157/21 157/24 157/29 157/32 157139 
197/25 197/39 198/05 198/2~ 199/0& 199/2~ 200/0& 157/42 158/03 158/06 158/21 158/24 159/05 159/08 

200124 201/0& 201/25 202106 159/24 159/27 1&0/03 160/0& 160/24 1&0/27 1&1103 

IZOC? 000131 33/19 95/21 1&1/0& 1&1/21 1&1/24 1&4/02 164/05 1&4/23 1&4/30 

JI77 001144 3&/11 36/50 1&4137 164/40 165/03 165/20 1&5/23 16&/03 1&&/19 

J23 00114& 36/15 36/52 1&&/22 1&7/03 1&7/09 167/15 1&7/21 1&7/27 1&7/33 

J42 001143 3&/21 3&/49 1&7/39 1&7/45 1&7/51 1&7/57 1&8/03 168/0& 1&9/03 

JPNXT 0043&0 8212& 82132 84/10 1&9/10 1&9/1& 1&9/22 1&9/28 169/34 1&9/40 169/4& 

JXWT 004265 83/04 84/22 85/08 1&9/52 1&9/58 170101 171/03 171/0& 171/17 171120 

KI7 002&3& 58/32 58/57 171/25 171/38 171/41 172/03 17210& 172/15 172/18 

K1777 003035 &0/01 &1/45 &2131 172123 172/2& 17213~ 172137 173/03 173/21 173/24 

K1K 001555 44/23 44/47 173/29 173/32 173/45 173/48 174/03 17410& 17411 & 

K37 001552 4~/31 44/44 45/01 45/40 174/19 17~/03 175/0& 175/1& 175119 175/24 175/27 
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175/37 175/40 17&/03 170/06 17611& 17011 9 17&/24 LOC .1 00&710 112108 112119 112123 
17&/27 176/37 176/00 177102 177/0'1 177119 177/22 LOC.A 00&712 11211& 112125 
177/25 180/10 180115 180/1'1 180/23 181/07 181111 LOC.S 00&711 112/14 112124 
182110 182116 182/07 183110 18311 'I 183/41 184/05 LOMAP 003054 35119 64/04 67/18 73118 105/23 
184109 184/14 180/18 184/23 184/27 184/32 180/3& LOMP2 003353 70/26 71/03 
184/47 18&118 187/46 188/11 189/18 191/22 191/36 LOSPR 001024 34/17 34/20 34/27 3V34 
1'14/02 194116 1'14/21 1'14/35 195/03 1'15117 1'15/22 LOS.I 00102& 34/2'1 34/33 
1'15/36 190/03 1 '1011 7 196122 1'16/30 1'17/03 1'17/17 Lo.n 003374 71115 71/20 
In/22 1'17/36 1'18/02 198116 198/21 198/35 19'1/03 LO.KI 00337~ 71 108 71/21 
1'1'1/10 1'1'1/21 1'19/35 200/03 200110 2001i'1 200/35 LO.LI 003357 71107 71/17 
201103 201117 201122 201136 202103 202/17 205/02 LO.S3 003373 71103 71/18 7111'1 
205/20 205/24 205/42 206/04 20&/21 207/06 210/02 LGTPA 003157 &5/12 &5/34 66/03 6&/08 
210/07 210/12 210/18 210/23 210/26 211131 211/41 LIOIS 001033 34/28 34/29 34/31 34/34 
211/43 211147 211/50 215/07 21511 0 21511 3 215/19 LILLI 005&31 '1'1/05 101/01 
215/23 215/26 216/05 21&/09 21&/33 217/04 217/11 LINKR 001010 31111 31/13 34/10 34/H 
218/02 218/13 21'1/05 21 '111 0 21'1/20 21'1/57 221/02 LINTO 005501 nlOI 98/05 101/18 
2211 01> 222138 224/35 224/42 224/54 224/58 226/01 LlNTR 005433 97101 H/12 100/10 
22&/05 220110 22&117 22&/21 22&/2& 22&130 22&/35 LK300 005620 97101 97136 98/34 99/06 100111 
229/09 22V12 229/20 229/23 22V28 229/33 230/24 LLOOP 000105 32124 141117 141136 142126 143/34 144/34 145/27 
230/27 230/31 231111 231127 233110 233114 233/20 145145 14&/29 147/25 147/48 148/23 148/44 14'1/20 
233124 233/30 233/34 233/48 255/38 255/41 257/0& 149/42 151119 151140 152118 152137 153/40 154118 
257/09 257112 257119 257/23 257/26 258/03 258/07 154/38 15511 9 155/50 156/25 157/25 157/43 158/25 
258/21 259/03 259/0'1 2&0/02 2&0112 2&1105 2&2101 15V28 1&0/28 1&1/25 1&4/41 165/24 1&&/23 1&8/07 
262105 263/31 2&3/36 205/35 2&5/42 265/54 265/58 170/02 171121 171142 17211'1 172/38 173/25 173/4'1 
267/01 267/05 2&7110 2&7115 26711 'I 267/24 267/28 174/20 175/20 175/41 170/20 170/41 177/23 1 '14117 
2&7/33 271106 271112 271 115 271/18 271125 27112'1 1'14/3& 1'15/18 1 '15137 1'16/18 19&/37 1 '17118 197/37 
271132 272103 272/07 272121 273/04 273114 274/02 1'18117 1'18/3& I'1V17 1'19/3& 200117 200/3& 201118 
274/08 275/08 275113 275/28 27&103 271>/07 217/03 201137 202/18 205/21 205/43 206/22 
27711 3 27'111'1 219/53 28'111 0 28'1118 28q{ 21 289124 LMEML 026750 11711 0 117114 128/05 128/09 135/03 135/07 17'1/03 
28'1/28 28'1/31 291135 291142 291154 291158 2'13/01 179107 192120 192/24 211108 211/12 228/05 228/09 
2'13/05 2'13110 29311 0 2'13/20 2'13/25 2'13/29 2'13/34 255/08 255112 268/08 208112 297/09 297113 322107 
2'15/03 295/08 2'16/22 300/08 300111 300114 300/22 322111 339/08 33'1112 355/04 355/08 360110 360114 
300/20 300/2'1 301103 301107 301121 302105 302115 364/03 364/07 
303/02 303108 304/07 304113 304/28 305/03 305/07 LMESS 000132 33/20 37107 37116 37/30 38/02 39110 HII4 
306/03 306113 308/21 308/57 314110 314118 314/21 48131 60/02 75120 75/2'1 75/33 75/35 70102 
314/24 314/28 314/31 316/36 316/47 310/5'1 317/03 7&114 7&/24 7&/27 70132 70/48 7&/53 70156 
318/01 318/05 318110 31811 & 318/20 318/25 318/2'1 78147 7'1103 80114 80/39 87106 102137 102141 
318/34 31'1/23 31'1/28 320/21 325/08 325/11 325114 102144 103/04 103108 103115 104/31 104/34 104/40 
325/20 32~/24 325/27 326/05 32&/0'1 32&/26 327/11 104/43 113136 115114 
327114 328/03 328/0'1 328/21 328/2& 330127 331/32 LMSKS 005523 '17101 '17/37 98/23 98/37 99/27 
331137 337/05 337/0'1 337114 337/18 337/2& 338/03 LM.37 003155 &4/23 04/32 &5/32 
338/07 338/12 342/08 342111 342114 342120 342124 LM.ON 003153 05/05 65113 65/2'1 6&/04 6&10'1 
342/27 343/05 343/09 343/26 344/10 344/13 345/03 LM.K1 003154 04112 64/16 65/31 
.545/0'1 345/21 34512& 34&/27 347/32 347/37 353/05 LM.K2 0031&0 &5/21 &5/35 &&/12 
353/09 353114 353/1 8 353/2& 354/03 354/07 354112 LM.LI 0030&& 04/12 &4115 &4/25 
35&115 35&/30 35&/3& 357/03 357/08 35711& 3&2/22 LM.L2 003102 &4/29 &4/45 
3&2133 3&2138 3&2/41 3&2144 3&2/4'1 3&4/50 LM.L3 003133 05112 &5/27 

LCINT 005541 35/07 99/05 99/11 LM.L4 0031&0 &&108 60/1& 
LCRLF 000070 33/21 37/34 38/20 78/27 LM.NM 0031&1 04/09 &4/11 &&103 
LC.KI 0051>21 9'1114 '1'1/17 99/1'1 '19/32 99/33 100112 LM.TM 00315& 05110 &5114 &5/25 &5/33 
LC.K2 005617 '1'1/28 100110 LOC. 015360 5/05 18/38 33104 
LC.K6 005630 100/07 10011'1 LOC.O 005527 '17/1'1 98/1& 98/22 98/27 10111'1 
LC.K7 005&25 9'1/38 10011& LOOP 000023 MC 111>/05 141/15 141/34 142124 143/32 144/32 145/25 
LC.K8 005&2& 100/01 100117 145/43 14&/27 147/23 147/4& 148/21 148/42 14'1/18 
LC.K'I 005627 100/03 100/18 14'1/40 151/17 151138 15211& 152135 153/38 154/1& 
LOCHL 00&713 35/20 108/13 113104 154/3& 1551 !7 155/48 156/23 157/23 157/41 158/23 
LOCHM 001>&&1> 107/40 110/32 111/33 112105 159/26 11>0/2& 11>1/23 11>4/39 1&5/22 1&1>/21 11>8/05 
LOC.O 00&707 112105 112120 112/22 11>'1/1>0 171119 171/40 172117 172136 173/23 173/47 
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174118 175/18 175/39 176/18 176/39 177/21 194/15 LP.02 026360 355/13 356/03 356/23 
194/34 195116 195/35 196/16 196/35 197/16 197135 LP.l0 026437 356/38 357/07 357/20 
198/15 198/34 199115 199/34 200/15 200/34 201116 LP.2A 026407 356/05 356/28 
201/35 202/16 205/19 205/41 206/20 LP.2B 026421 356/29 357/03 

LOOPL 003534 32/24 74/27 LP.40 026404 356/25 357/11 359/48 
LOPNL 000221 31/28 81/26 85/20 LP.50 026436 356/35 357/19 
LP002 026515 359/25 359/38 359/53 LP.CK 026435 357/12 357/18 358/03 -358/08 359143 359/49 
LPCR2 026463 358/06 358/23 LP.CR 026467 356/18 358/23 358/27 
LPCRF 026357 355/35 355/45 356/06 356/10 356/19 1'i8/24 359/18 LP.FF 026406 356/11 356/27 

359/31 LP.Kl 026354 355/38 355/42 
LPCRI 026502 359/14 359/33 LP.K2 026355 355/39 355/43 
LPCRO 026375 356/08 356/18 LP.K3 026356 355/40 355/44 
LPDEC 000072 33/24 38/16 38/19 39/17 39/20 I! 4114 LP.LF 026514 359/08 359/09 359/24 359/30 
LPDTX 007262 115/15 115/46 LP.LK 026405 355/37 356/03 356/26 356/40 359/04 359/14 359/34 
LPEND 026470 359/04 359/19 359/40 
LPFFO 026371 356/12 LP.TX 002120 48/32 50/33 
LPFIL 026441 357/15 358/03 358/12 358/19 359/46 lSQ/51 LP.XI 026374 355/18 355/19 356/15 
LPGO 000175 33/46 117/11 117/13 128/06 128/08 135/04 135/06 LP. ZK 026403 356/24 358/04 359/44 

179/04 179/06 192121 192/23 211/09 ~! 1 1/11 228/06 LRANP 001726 35/18 48/09 48/41 
228/08 255/09 255/11 268/09 268/11 '>~"/Il0 297/12 LRETP 002114 32/15 50/29 
322/08 322/10 339109 339/11 355/05 i'J'j/07 360/11 LROGK 002060 47/09 48/48 49/54 
360/13 364/04 364/06 368/23 LRUNS 001022 34/20 35/13 35/24 

LPHIK 007053 114112 115/23 LR.Kl 002056 47/13 48/11 49/04 49/52 
LPIDX 007057 114/40 114/42 115111 115/27 LR.S3 002057 48/09 49/51 49/53 
LPINT 026516 355/44 359113 359/28 LSETB 001443 41/06 41110 41/22 41/29 42/16 44/11 46/45 
LPLZM 007047 114/31 115/19 100/12 <13/51 256/59 281/01 286/34 
LPOCT 000133 33122 39/13 48/36 60/05 75/38 ,; ''0 75/42 LSIZE 001457 35/08 43/23 

76/05 76/07 76117 76/19 76/35 ;,/37 7711 0 LSIZR 001503 43133 43/36 43/39 43/43 
77116 78/29 78/31 78/33 80/17 () 12 3 80/29 LSTAT 001150 35/22 37/03 
80/42 80/44 80/46 87118 87/46 :, ; / (1 7 LSTRP 002063 35/21 50/03 

LPR10 007056 114/43 115/26 LST.3 001243 37/03 38/22 38/23 38/24 39/23 
LPR1E 007045 114/39 114/48 11511 0 115/17 LSXIT 001241 37/37 38/10 38/22 38/23 
LPR40 007055 115/08 115/25 LSYSE 027205 368/09 ,68/26 
LPR4T 007250 115/20 115/45 LSYSR 001306 35/04 39/31 40/04 
LPR60 006755 113134 113/41 LSYTB 001442 41/05 42/15 46/44 49/56 
LPR77 007054 115/06 115/24 LS. II 002116 50/07 50/10 50/27 50/31 
LPRCK 006754 113/38 113/40 LS.I2 002117 50/19 'l0132 
LPRGA 002032 49/23 49/32 LS.K2 001364 40/15 ,,0/28 40/51 43/26 
LPRGN 007052 114/09 114/30 115/17 115/22 LS.NN 001244 38/23 58/25 38/26 
LPRGO 001776 48/20 49/03 LS.S3 001500 43123 43/40 43/43 43/45 43/48 
LPRLI 001731 48112 48/44 LTBU 001040 34/18 l5/04 39/29 
LPRL2 001772 48114 48/46 49/15 49/28 49/31 LTBL2 001054 34/21 35/18 
LPRLP 007004 114/30 115/18 LWSET 001365 35/06 '11/04 
LPRSL 006757 35/12 113131 114/07 114/20 114146 LWS.I 001373 41110 41/24 
LPRTI 007060 114110 115/28 115131 LWS.2 001403 41/18 (11/21 
LPRT2 007121 114/21 115/35 LWS.3 001422 41133 41/36 
LPRT3 007132 114/23 115/37 LW.CI 001432 41109 41123 42107 
LPRT4 007050 114/25 115/20 LW.KI 001431 41/04 42/06 
LPRT5 007160 113/37 115/40 LW.K4 001433 41/16 42/08 
LPRTN 006743 113/31 114/35 LW.K5 001434 41/25 41/26 41/27 41/28 42/09 
LPS1E 001767 48/18 48/23 48/26 48/42 LW.K6 001440 41/30 42/13 42114 
LPSTA 026440 357110 357121 359/50 LW.K7 001441 41/31 42/14 
LPSV3 007051 113/33 113/39 114/07 115/21 LW.K9 002061 49/10 4V55 
LPTTS 000000 2/15 2124 12/15 25/01 355/01 LZMAX 000156 33/45 38/23 43/15 49/52 115119 
LPT.I 005652 100/19 101/22 LZOCT 000071 33123 37/09 37/19 37133 38/14 75/32 77/03 

LP.OO 026320 355/06 355/12 355/30 355136 356113 ~ (, 1 ! 1 u 359/07 114141 
359/21 359/25 L.SS3 002115 50 I 0 3 50/29 50130 

LP.OI 026337 355112 355/29 Ml00 013654 206/01 cOb/51 



0389 N3MRT 
OHO N3MRT 

M20 0137 44 207/25 208/04 208/20 279/50 279/52 280/02 280103 280/11 280/?4 280/30 M32SZ 00154& 44/19 44/4U 
280/31 280/32 280/34 280/44 280/48 280/50 282114 M32TE 001550 44/12 44/20 44/37 44/40 44/42 28211 & 282/18 282/21 282128 283/12 283/14 283116 M400 011377 159/02 15911 0 283/20 284/12 284/14 284/15 284/19 284/32 284/33 M400. 016533 24&/21 24&/25 284/3& 284/37 284/43 284/44 284/47 28&109 286/17 MAPBB 004407 84/24 84/33 28&/23 28&/24 28&/29 287/U5 287/06 287/09 287/10 MAPIT 004375 83/28 84/23 287/22 287/2& 288/10 288/12 288/15 288/16 288/23 MAP.A 004377 83/31 84/25 288/2& 293/49 295/06 296/20 29&/21 296/27 MAP.B 004400 83/33 84/2& MHOST 020710 272128 274/27 278/12 295/17 MAP.E 004427 83/41 84/49 MHOSX 021770 a93/23 295/17 MAP.S 0043&& 81101> 81/34 84/16 84/21 85/03 85/22 86/20 MHOWI 020717 274/05 274/28 278/19 291/04 293/59 

105/22 MHOW2 020720 274/0& a74/29 278/20 MAP.T 0043&7 83/36 84/17 84/51 MHOW3 020721 274/07 274/32 278/21 MCK 013466 197/41 203/02 MHOW4 020722 274/14 274/33 278/22 MOAOO 0131 &3 193/02 194/01 MHERL 021&36 291/40 295/11 29&103 MOA08 013321 197/38 198/01 MHERR 021700 291/10 291/15 291/20 291/25 291/30 293/15 293/5& MOT1 013621 20&/20 20&/43 206/50 MHFOK 021072 280/43 280/50 MOT2 013&27 20&/14 206119 20&/28 MHFse 021223 270/21 284/04 288/52 MOB 013&44 20&/34 20&/37 20&/41 MHG03 021554 290/04 290/1& 290/17 290/27 MOTEx 014030 193/07 193/08 20&/2& 210/26 MHGOS 02153& 275/0& 284/01 289/13 290/03 MOTST 013&00 20&/01 20&/24 MHHOP 020&77 278/02 2H/25 MEQI2 000000 2102 3/3& 3/37 1&/17 1&/18 42113 42/14 MHHOQ 021153 283/05 283/24 
45112 46/17 46/18 368/02 368/03 3&8/04 368/05 MHHIK 021664 291/47 2921 0:; MERET 014003 209/23 209/29 209/34 MHIOX 020733 274/45 275/44 277122 278/32 293/14 296/14 MERR 013771 202124 209/08 209/23 MHLrlO 020701 278/04 

MES? 0046&& 33/20 5&/05 88/29 88/42 MHLSC 020&7& 275/23 278/01 278/10 290/23 
MES?R 005012 88/29 88/32 88/50 89/09 90/01 90/14 90/17 MHMKI 020325 2&9/20 270/10 270/23 

9012& MHNBS 021735 293/41 29314& 293/49 
MG32S 001&14 45/01 45/12 45/13 45/28 45/38 MHNCT 02022& 2&9/03 2&9/15 270/14 
MH17 020&45 27&/33 277115 277/24 279/3& MHNCY 02070& 27&/0& 278/09 
MHIRL 021502 289/12 28V2& 289/33 289/H MHNHO 020702 278/05 
MHIRR 021522 289/17 28V33 MHNSC 020700 278/03 279/1& 
MH24 020422 272/11 272114 272/19 272127 273/08 273124 MHRCI 022047 29&/04 29&/18 296/2& 296/3& 
MH248 020430 272/05 272133 MHRCL 022023 293/36 293/37 296/04 29&/12 
MHBSF 021753 293/48 295/02 MHROO 021046 280/27 
MHCOS 021544 290/09 290/32 MHRSC 020723 274/16 277108 277/20 278/23 
MHCOM 021574 280/55 291/05 293/58 293/60 MHRSK 021055 280/22 280/34 
MHCST 020711 272129 275/45 275/46 278/13 280/29 295/18 MHRTX 021531 288/45 289/09 289/20 289/38 289/40 
MHCSX 021771 293/24 295118 MHRWI 0210&1 280/25 280/41 
MHCTL 000010 278/15 278/24 29&/48 29&/49 296/50 29&/51 MHSAV 021451 288/20 288/21 288/32 288/33 288/35 
MHCYE 021412 287/02 288/01 MHSCQ 021110 282105 282/30 288/03 
MHCYL 020714 275/53 27&/29 278114 278/16 278/24 279/07 279/51 MHSCY 020703 273/02 277/12 278/06 
MHCYQ 021321 284/51 28&109 286/32 287/31 MHSOS 0215&4 288/40 290/27 
MHCYX 021353 28&/19 287/01 MHSEO 021420 280/5& 288/08 288/17 288/22 288/42 289/3& 
MHOBL 000011 a78/10 278/11 290/24 29&/48 296/49 29&/50 29&/51 MHSEC 020715 272131 274/05 274/06 274/07 274114 274/1& 274/27 
MHOIB 021773 280/58 293138 295/07 295/20 274/28 274/29 274/32 274133 274/3& 277109 277/21 
MHONM 020724 275/15 275/21 278/25 278/17 279/10 
MHOPO 022145 270/23 270/28 278/11 290/19 29&/48 MHSKB 020704 27&/17 278/07 279/04 279/0& 295/14 29&/14 
MHOPI 02220& 290/20 29&/49 MHSKI 021032 279/47 280115 280/1& 280/21 
MHOP2 022247 290/21 29&/50 MHSKM 0207 05 27&/11 278/08 
MHOP3 022310 290/22 296/51 MHSKX 0217&5 293/43 295/14 
MHOPT 021555 270/30 290/0& 290/18 290/28 MHSTA 020732 278/31 280/04 295/19 
MHORE 022351 270/23 29&/52 MHSTO 021454 283/41 283/42 288/39 288/47 
MHORV 020725 275/20 278/2& 279139 MHSTE 021722 280/54 293/38 29&/34 
MHORX 021303 270132 270/33 282106 283/0& 284/04 284/11 285/01 MHSTX 021772 293/31 293/50 293/54 295/19 

28&/14 288/09 288/39 288/41 288/4& 288/48 288/50 MHST. 02107& 280/35 280/45 280/4& 280/51 280/54 2821 OS 282119 
289/08 289/12 289/34 289/35 28q/44 283/05 283/17 

MHOSK 000033 2&8/05 2&9/09 269110 2&9/2& 2&9/37 2&9/40 270/24 MHTBA 020332 2&9/21 270/28 



OHI N3MRT OH2 1\13MRT 

MHTBL 020707 275/27 275/42 276119 278111 MH.X2 021&70 2'13/05 2'13/08 
MHTXI 02177 4 293119 295/21 MH.X3 021&44 2'11147 
MHTX2 022007 293/26 2'15/23 MH.X4 021&53 2'11/54 2'11157 
MHTX3 0220&& 2'15/02 2'1&/42 MH.X5 021&5& 2'11/56 2'12/01 
MHTXA 020334 2&9/32 270/30 MH.Xl 021&&5 2&6/22 2&8/23 272125 2'11150 291153 2'13/01 2'13/04 
MHTXB 020335 270/06 270/0'1 270/31 MH.XX 020420 2711 08 271117 272/25 
MHTXR OUII& 26'1/40 2'1&/45 MM3EI 010201 130/20 131122 
MHwON 021432 280/57 264/34 284/45 26&/27 287/07 287/24 288113 MM3E2 010202 130/22 131123 

268/20 MM3E3 010203 130/25 131124 
MHwEL 0215&3 290/0'1 2'10/24 MM3E4 010204 130126 131125 
MHwEP 0215&2 2'10/23 MM3E5 010205 130/31 13112& 
MH.OO 020203 2&8110 2&811& 2&'1/04 270111 271103 27q/55 26'1/04 MM3E& 01020& 131108 131127 

2'13113 MM3E7 010207 131110 131126 
MH.OI 020231 2&811& 2&'1/06 MM3E8 010210 131113 131129 
MH.02 020341 2&8117 271/03 271124 271135 28'1/03 211'1/42 2'12/03 MM3ER 010200 130/11 131121 
MH.03 020~34 272120 275/08 275/22 275/2& 275/H MMKIO 010314 133/11 133/20 
MH.04 02073& 277/07 277/11 27910& MMLOC 01031& 132104 132/14 133122 
MH.O~ 020734 274/43 279104 MMTXT 010317 132/0'1 133123 
MH.OX 021015 27'1111 279/48 27'1/55 260/05 280/2& 280136 260/47 MM.OO 010042 126/07 128/14 

280/52 MM.Ol 010062 128114 128/33 
MH.14 021103 280/5'1 282/15 282122 282131 283113 MM.02 0100&7 126/15 12'1/04 
MH.l& 0211 0& 261102 262107 283/07 MM.03 010115 129/33 
MH.17 021351 26&115 26&/33 287/04 MM.2A 010100 12'1/0& 12'1/15 12'1118 132120 
MH.1L 020262 2&'1/34 26'1/4'1 MM.2L 010076 12'1113 
MH.1R 021474 270/22 289/05 28'1/0& MM.H 010123 128/37 128/38 130/04 130114 
MH.25 021751 2'13/51 293/57 2'14/01 MM.3B 010136 130/17 130/34 
MH.2C 020375 271128 271131 272103 272124 2'13112 MM.3C 010160 131103 131116 
MH.2L 0203&6 27112'1 271/37 MM.EI 010243 131122 132123 
MH.2R 020415 271134 272121 MM.E2 010247 131123 132128 
MH.17 0216&3 2'11151 292104 MM.E3 010254 131124 132/35 
MH.3G 020505 2H/2& 277/26 2'16/40 MM.E4 010260 131125 112141 
MH.3L 020&11 27&/03 27611 0 276/22 27&/25 276/28 MM.E5 010265 13112& 132148 
MH.3S 020433 273/04 273/09 273/17 273128 276/31 MM.E6 010271 151127 \32154 
MH.44 020531 275/01 275112 MM.E7 010275 131128 IH/02 
MH.4A 020650 275/55 277103 MM.E8 010302 13112'1 I B/09 
MH.5G 021006 27'1/47 2'16/41 MM.EC 010230 128/20 , .'d/21 132/08 133112 
MH.5S 020756 27'11C3 MM.EN 010212 128/37 " 1/31 
MH.B6 021221 283/43 284/05 284/0'1 28411 0 MM.ER 010223 131/21 '102 13212& 132/32 132138 132145 132151 
MH.BF 020333 26'1/16 270/2'1 27110'1 285/03 295112 132157 " 06 
MH.BK 020644 272130 276/32 27'1131 MM.ES 010214 128/34 !104 12'1/0'1 12'1/35 131133 131138 13211'1 
MH.BX 021763 2'13/3'1 2'15/12 MM.K2 010306 132131 1/14 
MH.CO 020730 278/2'1 27'1/0'1 280/27 2'15115 MM.K3 010307 132/ 37 ,/15 
MH.CX 021766 2'13/32 2'13142 2'15/05 2'15/15 2'16/1& MM.K4 010310 132/114 ,11& 
MH.lS 021020 270/26 280/03 280/0'1 MM.K5 010311 132150 1117 
MH.K1 02032& 270/15 270/24 MM.K& 010312 132/5& ,J1I8 
MH.K2 020327 27011& 270/25 MM.K7 010313 133/05 I .111'1 
MH.K3 020330 270117 270/2& MM.L2 010107 12V 25 'Q130 
MH.KK 020421 271102 272/15 27212& MM.LC 0100&& 128/38 ''111'1 
MH.ND 020427 2&'1/31 2&'1/44 270/12 272132 273/lb .~7l!/O4 274113 MM.PL 0100&5 128/31 I ,'1121 

274/2& 28'1/41 MM.S3 010177 130/04 ' HI17 131120 
MH.OC 020731 278/30 27'1117 27'1/22 27'1/41 27'114'1 .!fl n / ,-'A 2'15116 MM.SA 010211 12q/~3 I 'JO/05 130/17 131104 131130 
MH.OX 0~17&7 293/33 2'1511 & 2'1&113 MM.SE 010213 131/32 112102 132113 132123 132/28 132135 132/41 
MH.S3 020331 270/18 270/27 28'1/43 132/48 152154 133/02 13310'1 
MH.SA 0217&4 2'13/15 2'13122 2'15113 MM.TK 010315 132/05 ,J S2I12 133/21 
MH.SC 020727 278/28 MM.x1 010215 12'1/12 1.?'1/37 131137 131/42 132/17 
MH.SX 021&75 2'11141 2'11/46 2Q3/0'l 2'13112 2'1&/05 l".J6! Ob 2'1&/31 MM.X2 010222 12'1/38 !31/43 
MH.wC 0~O527 274111 274/44 "'ODUA 007714 123/13 1~5/30 

MH.WK 02072& 273/03 274/36 277125 278/27 27'114& .. !'! 11 ')'1 MPF32 001&22 tI~/ul 05/14 45/17 45/39 45/44 



0393 N3MRT 
039~ N3MRT 

MPPRT 004551 84/17 87/05 MT~Ew 025053 333108 334/32 334138 338/01 
MPRTN 004&12 87/33 87/38 MTsT 013540 202122 205/01 
MPSwT 00013& 33/28 40/07 40115 40/41 43/34 49/41 50/08 MTslA 0247&7 332111 332148 337/04 

&110& &1/49 &2117 &4/09 &8/12 70/15 72104 "TTES 000000 2113 2124 11/22 24/11 3221 0 I 
72134 7&/08 83/23 97/27 98/0& 107/1& 109/18 MTTTX 02~0&& 334137 334/43 335/28 335131 335/39 337/20 

111128 114115 224/48 2&5/48 291/48 31&/53 MTTXl 02525& 337/17 338/22 
MPTXT 004&32 87/07 87/54 MTTX2 025271 337/08 338/25 
MPXTX 0071 05 11411& 115/31 MTWTX 024770 332121 332/49 
MPYA 011450 1&21 02 1&4/17 1&&/28 "TXI3 024501 327/04 327/21 
MPYAL 011&21 1&&/28 171/11 MT.OO 024302 322109 322115 323/28 324/04 324/31 325/05 333133 
MPYU 011447 159/15 1&0/15 1&2/01 MT.OI 024327 322115 323/0& 
MP.LP 0045&5 87/09 87/17 R7/37 MT.02 024423 322/1& 324/32 324/34 325/05 
MP.s3 004&1& 87/05 87/40 87/42 MT.03 024502 32&/22 327/05 327/25 
MSI 010&04 140/03 140/05 141/01 "T.04 025074 332123 335/03 335114 33&/10 33&/20 
MSAV 013743 207/24 207/35 208/01 208/19 MT.05 025144 334/13 33&/02 
MSEL 003215 &7/12 &7/21 MT.IO 0250&2 334/32 334/39 
MSG32 00155& 43/37 45/01 45/08 45/37 "T.IA 024350 323/10 323/17 323123 
MSKRG 005524 97/01 97/25 97/43 98/12 98/24 99/31 MT.I~ 024357 323/19 323/22 324/Q3 
MSZ32 001511 43/24 44/10 44/2& 44/39 MT .IC 024370 324/03 324/12 324/28 
MS.LI 001554 44/34 44/4& 45/01 45/H MT.IX 024335 323112 323/2& 
MS.LL 001570 45/18 45/31 MT.2C 024451 325/23 325/2& 32&/05 32&/29 335/42 
MTOOX 025022 330/17 331/22 332103 1$2124 333112 333/25 333130 "T.2L 024442 325/24 325/32 

333133 334/14 334/2& 337/03 MT.2R 024471 3.25/29 32&/2& 
MTIO 024417 323/24 324/22 324/2& 324/35 327/10 MT.3 024475 32&/19 32&/32 
MTlCX 024405 324/18 324/21 324/25 MT.3A 024531 327/07 327/23 328/01 
MT25& 024477 32&/08 32&/34 327/08 MT.3R 024&47 328/02 331105 33811q 
MT40 0247&5 331/28 33214& 333/13 MT.& 02447& 325/17 32&/33 
MT50 024&45 330/18 330/30 332141 MT.SB 025021 333/2& 333/32 
1011&4. 024&44 328/0& 330129 MT.BK 02457& 32&/21 328/07 328/11 329/04 330121 331/07 331/10 
MT7T" 0251&7 33&/13 33&/21 33213& 334/45 
MTBI3 02432& 323/05 323/15 MT.BL 024577 328/20 329/05 330104 
MTBKI 024775 333/09 334/24 MT.CA 024&12 329/17 330125 331/13 332127 332130 332134 3341 03 
MTBKX 025070 3H/45 335/15 33&/04 MT.OX 0250&4 334/41 335/04 335112 33&/11 33&/12 
MTBSW 024710 330/24 331/19 331/23 331/24 331/40 338/17 MT.EE 025023 333/23 334/03 334/07 334/10 
MTCST 024&01 32&/1& 329/07 330113 331/12 332131 338/21 MT.EK 024&4& 330/31 331/27 334/47 338/15 
MTCTS 024&03 324/11 329/02 329/10 332149 333/32 334/43 335/41 MT.IO 024715 324/38 332103 332/0& 
MTOER 025173 334/40 335/09 335/23 337/05 337124 337/29 338/11 MT.KI 024420 324/07 324/3& 
MTOKX 024500 32&/35 327/09 327/24 MT.K2 024421 324/08 324/37 
MTORV 024711 327/28 330110 330/15 330/19 331/2& 331/29 331/41 MT.K3 024422 324/09 324/38 

332142 333/14 334/19 334133 33&/22 338/1& 338/18 MT.KK 024575 325/19 325/30 32&/17 329/03 
338120 MT.KX 025072 334/23 334/47 

MTOST 024&00 32&/13 328/29 329/0& 334/44 MT.NR 0250&3 334125 334/40 
MTOSX 0250&7 334/44 335/05 MT.RC 025040 333/31 334/12 334/1& 
MTOWI 024&0& 328/23 329/09 329/13 334/41 MT.RE 02504& 332115 333/22 334/05 334/23 
MTOW2 024&07 328/24 329/14 MT.RI 025024 333/29 334/04 
MTOW3 024&10 328/25 329/15 MT.RK 024&13 329118 330/22 331111 332/32 332137 334/48 
MTOW4 024&11 328/28 329/1& 334142 MT.RV 025170 33&/05 33&/22 
MTOWX 024&02 328/30 329/09 MT.RX 025073 334/11 334/48 
MTEKX 025247 337/12 337/13 337/21 337/25 337/35 337/38 337141 MT.TB 0243&7 324/0& 324/11 

337142 337/43 338/15 "T. TT 024574 327/05 327/29 328/13 329/02 331105 
MTFIL 0241>14 328/39 330104 MT.WS 02500& 331/18 331/34 333/11 333/21 
MTFLX 025143 335/32 335/38 335/42 MT.WE 024771 332/20 333/05 
MTMKI 02471>& 330/11 332/39 332147 334/17 MT.WI 024733 330/1& 332/19 333/24 
MTMSK 024415 324/19 324/30 324/33 MT.WM 024742 332122 332/27 
MTROG 024703 331/21 331/34 MT.WN 024755 332138 333/28 
MTROS 025071 331/3& 331/39 334/0b 334/4& 335/33 33&/03 337111 "T.X2 025242 338/07 338/10 

337/32 MT .XI 025237 322121 322/22 32&/31 335140 337/31 337/34 337/37 
MTROX 025142 335/34 335/3& 335/41 337139 338/03 338/0& 



OH5 N3MRT 03'16 N3MRT 

MT .XX 024474 325/10 325/13 326/31 327/26 NDMKI 017341 255/46 256/53 
MUOIO 013133 1'12122 1'13/01 1'13118 193/24 NOROI 0177 34 21>3/21 264/2'1 264/38 
MUOIl 0131 52 1'13/01 1'13/17 NOSH 017b25 258/32 21>0/18 261/24 21>2131> 21>3/08 
MUOVT 000000 2108 2124 '1/41 20/33 1'12101 NOSTA 0171>36 262145 21>4/04 267/4'1 
MULCK 00001>2 MC 1'12107 1'14/10 194/2'1 1'15/11 1'15/30 1'16/11 1'16/30 NOSTE 020072 264/26 261138 

1'11111 1'17/30 NOSTX 020105 21>7/30 267/41 267/42 267/4'1 
MULER 000010 MC 1'12116 203/21> 205/17 201>/48 NOSUR 017340 256/41 256/52 262123 
MULHE 014032 20'1/25 210/2'1 NOTBA 017346 251>/58 
MVOSK 000000 2111 2/24 11/01 23101 268/01 NOTBL 017b20 261/1'1 262110 262131-
MVETA 0011>23 35/0'1 41>/03 41>/14 NOTXI 020133 21>1118 267/52 
MXOSK 000001 2118 2124 NOTX2 020141> 21>7/27 267/54 
MXTE5 000001 2/21 2/24 NOTX3 020161 255/53 21>7/51> 
NIOO 004511 86/01> 81>/11 NOWRI 017741 21>3133 264/35 
NIOI 00421>7 83/01> 83/2'1 NO.OO 017216 255/10 255/16 255/44 251>133 256/44 257/03 263/38 
NI05 004522 83/3'1 81>/14 NO.OI 017262 255/16 256/05 256/13 251>/27 
NilS 004423 83/21> 84/45 NO.02 017351 255/11 255/52 255/54 251103 257/18 257/2'1 21>&103 
NI2 004421 82124 84/43 81>/04 NO.03 011526 258/20 21>1/05 21>1/16 
NI21 004422 83/17 84/44 NO.04 017b40 261/37 21>3/05 
NI24 00421>1> 83/05 83/34 NO.05 017b41 260/40 21>3/06 
NI31> 004142 81/04 83/10 NO.OX 0111>77 21>3/22 21>3/34 263/38 21>4/05 21>4/24 21>7/09 
NI5 004271 82130 83/08 NO.IE 017317 256/11 256/29 256/35 
NI77 004212 82107 83/09 NO.IL 011273 251>/15 256/31 
N40 00421>3 82133 83/02 84/04 NO.IR 017236 255/31> 251>/43 
N57 004420 82115 83/42 84/42 85/31> NO.2C 017400 257/22 251125 258/03 258/24 21>7/12 
NI>O 004340 81/10 83/48 NO.2L 017371 257/23 257/31 
NI>7 00421>2 82112 83/01 NO.2R 017420 257/28 258/21 
N7 004145 81/07 81/08 NO.37 020036 265/51 21>6/05 
N75 004143 81/05 83/14 NO.3G 017503 21>0/24 
N17 004520 83/53 86/12 NO.3L 01751>1> 26210 I 21>2108 21>2113 21>2116 26211'1 
NOl2 017615 21>2/28 NO.35 017434 25'1/03 25'1/1'1 21>2122 
NOl6 017421> 258/11 258/14 258/19 258/28 259/06 25'1/07 25'1/14 NO.5G 01761>0 263/21 
NOI7 017617 262130 NO.55 017647 263/12 
N020 017b11> 262129 NO.5W 017673 21>3/29 263/33 
N0252 011425 258/05 258/27 NO.BK 0171>13 258/31 259/11 2621 04 21>2124 21>3/12 
N037 017614 262127 263/0'1 NO.CD 017634 262143 263107 263/28 21>7/41> 
ND3TX 017255 255/37 255/43 255/45 255/53 NO.CX 020101 267/31 261145 
NOCNX 017701 263/26 263/40 264/15 264/32 NO. IS 017703 256/56 264/03 264/08 
NOCDM 0177 45 264/22 265/04 NO.KI 017342 256/45 256/54 
NOC5T 017622 258/30 262133 263/25 21>7/48 NO.K2 017343 256/46 256/55 
NOCSX 020104 267/23 267/48 NO.K3 017344 256/47 256/56 
NOCTS 020106 255/55 256/58 262131 267/51 NO.KK 017424 257/02 ~58/15 258/26 
NOCYL 017624 259/21 260/16 261/22 262120 262135 NO.NO 017336 255/40 256/35 256/50 
NODNX 017700 263/24 263/H 264/13 264/31 NO.DC 017635 262144 ~63/15 264/20 
NOORV 017623 259/26 2&0/20 261/26 21>2134 21>3/23 ;>61/45 NO.OX 020102 21>7/32 261146 
NOOSK 000020 255/05 256/08 251>/09 256/11> 256/17 <.'~h/22 256/25 NO.S3 017345 256/06 256/34 251>/4'1 256/57 

256/26 256/54 263/27 2&3130 263/35 ,)6'1/02 264/03 NO.SA 020100 267/14 267/21 267/44 
264/10 264/23 264/30 264/36 264/37 '>"113'1 261140 NO.SC o 17b33 262142 

NOOST 017b21 258/2'1 2&0/24 262132 265/06 2&7/47 NO.SE 017732 21>4/1'1 264/26 21>4/27 
NOOSX 020103 267/22 267/41 NO.SX 020047 21>5/46 267/12 
NOOWI 017b21> 260/04 260/25 261/28 262131 265/07 NO.WC 017524 260/3'1 260/41 
NOOW2 017627 260/05 260/21> 21>1/30 21>2138 21>5/12 NO.WK 017632 259/02 260/33 262141 263/20 21>5/26 
NOOW3 0171>30 260/01> 21>0/2'1 261/32 21>213'1 2&5/16 NO.XO 020010 21>5/40 267/35 
NOO~4 o 17b31 21>0114 260130 2&1134 262140 21>5/22 NO.X2 020042 21>7/05 267/08 
NOERR 020050 265/10 265/15 265/20 265/25 265/30 ~b7/1" 267/"3 NO.X! 020016 265/41 ~1>7131> 

NOETB 017347 256/15 256/59 NO.X4 020025 265/54 265/57 
NOHIK 020035 21>5/47 261>/04 NO.X5 020030 265/56 266/01 
NOIOX 017&37 260/07 21>1/35 262/46 265/41 NO. XI 020037 255/22 255/23 258/25 265/50 21>5/53 267/01 261104 
NOMAX 017337 256/14 256/51 NO.XX 017423 257/08 257/11 258/25 



0397 N3MRT 0398 N3MRT 

NEXTT 000003 MC 34/44 11 71 09 128/04 135/02 179102 192/1'1 211107 217/1& 
228/04 255/07 2&8/07 297/08 32210& 33'1/07 355/03 P037 014572 221/28 222/10 
3&0/09 3&4/02 P03GR 014452 218/33 218/49 218/50 

NMPTX 007114 114/18 115131 115/33 P03TX 014144 211/30 211/57 211/59 212107 
NO"lAP 004332 83/25 83/42 PD400 015115 227/38 227/48 
NOTR~ 003&53 7&/13 7&/20 POCMO 01501& 222133 22&/13 227122 
NOVA 000001 2102 2/0& 2124 14/24 45/01 53/1& &0/01 POCMQ 01505& 222141 227/17 

97/01 99/17 Q9/20 104/31 105/24 115/2'1 115/31 POCOM 01471& 223/14 224/07 224/08 224/2& 
11&/16 3&8/20 POCQ~ 0150&5 227/24 227/41 

NPROG 001725 47/06 47/10 47/32 47/35 POCQR 015110 227/17 227/42 227/43 
NTOOT 005707 102123 102/31 POCST 014575 21&/41 221/31 227/47 
NTOPN 004440 85/02 85/07 POCT8 015172 2121 09 221/50 221/51 221/52 221/53 227/59 
NTPA 0032&7 &'1/21 &9/2& POCY~ 014577 21&/48 216/18 21'1/41 221/21 221/33 
NVOSK 000000 2110 2124 10118 22111 255/01 POONM 014570 219/12 219/35 221/2& 
NWSTK 0023&0 54/11 55/04 5&113 POORV 01457& 217/03 218/22 219/45 221/32 227/09 
NXOSK 000001 2117 2124 POOSK 00002& 211/05 213/08 213/10 213/11 213125 213/2& 213/27 
NXT~O 004432 83/12 84/10 85/01 213/28 213/29 214/12 222/37 223/01 223/03 223/0'1 
OAC 013735 204/08 205/28 20&/15 20&/28 20&/44 207/1'1 208/13 223115 

210/0'1 POOST 014574 21&/40 218/34 221/30 224/0'1 227/11 
OACO 011&1& 1&4/07 1&4/32 1&&/25 171/08 171112 POOSX 015053 22&/24 227/11 
OACI 011&17 1&4/08 1&4/25 1&&/2& POOTB 014&1& 214/18 221/48 
OAC2 011&20 1&4/0'1 1&4/18 16&/27 POOWI 014&01 216/32 216/35 21'1/47 221/35 Z24/0& 
OAC.O 01&743 24'1/04 24'1/21 250/18 251/27 251132 POOW2 014&02 218/3& 21'1/4'1 221/3& 
OAC.! 01&744 24'1/05 249118 250/1'1 PDOw3 014&03 216/39 21'1/51 221/37 
OAC.2 01&745 24910& 24'1/15 250/20 PDOW4 014&04 218/40 21'1/53 221/38 
OCT?A 005104 8'1/04 '11/1'1 PDECI 000072 32113 33/24 37/21 211/48 211/51 28'1/22 289/25 
OOT 004154 31/20 3&/44 81/1& '1&/35 3&5/3& 289/29 289132 314/22 314/25 314/29 314/32 362142 
OKAC 013&&0 203/20 207/01 207/32 210/20 3&2145 3&2150 
OKMO 013&62 203/22 207/03 207/34 210/22 POERR 015020 224/13 224/17 224/21 224/25 224/30 22&/1& 227/07 
OKMQ 013&&1 203/21 207/02 207/33 210/21 POEST 014&14 21&/4& 221/4& 
OMO 013737 204/10 205/30 20&/12 20&/30 20&/4& 207/21 208/15 POE? 004721 32/13 33118 89/0& 

210/1l POHIK 015004 224/47 225/05 
OMQ 0137 3& 204/0'1 205/29 206/1& 20&/2'1 20&/45 207/20 208/14 POHOE 014&13 221/45 222124 

210/10 POICQ 014&71 222135 222/41 
OPN~O 004450 83/44 85/1& POIOX 014&11 21&/49 21'1/54 221/43 22&/12 
OPRIN 004207 81114 82/01 82145 83/52 PDIIX 015015 224/41 22&112 
OP.EN 000220 31/27 81/25 81/28 81/31 85/01 85/17 POMKI 014243 211/&0 214/11 
OTOT~ 007511 120/18 121/37 125/38 PONNS 01511l 227/18 227/24 227/40 227/44 
P17?? 005203 '12128 '12139 '12148 '14/11 POSEC 014&00 21&/43 218/20 219/43 221/34 22210'1 
P37?7 00475& 88/34 6'1/3& POSTA 014&10 221/42 223/11 227/12 
PAC?1 004754 88/30 88/45 89/10 89/34 '10/02 '10/16 90/3& POSTE 015042 223/16 227/02 

9110& POSH 015054 22&/32 227/03 227/0& 227112 
PAC?2 004755 86/31 88/4& 89/03 89/0& 69/35 '10/03 '10/27 POSUR 0145&7 21'1/19 221/05 221/25 
PATT 007727 123/1& 124/05 125/41 POSVS 015113 227/20 227/29 227/35 227/4& 
PC1?1 005010 8'1/40 '10/12 POTB~ 014573 219/38 221/11 221/2'1 
PC1?2 005120 '10/0& '10/15 90/28 '11/32 94/19 95/0'1 POTT~ 014&22 21'1/34 221/4'1 
PC1?5 005205 '12/44 '12150 94/13 POHI 015117 22&/20 227/51 
PC4?0 005101 90/41 '11/1& 92101 '12141 POTX2 015132 22&/2'1 227/53 
PC&?O 005100 8'1/02 8'1/23 8'1/27 '11115 '14/29 POTX3 015145 212107 227/55 
PC7? 00500& 8'1/48 '10/10 POTU 014252 211/35 213/17 214/16 
PCR~F 000070 32111 33/21 77/02 67/35 114/27 115/1& 211/42 POX05 014425 218/25 216/2& 

26'1/1'1 31411 'I POXCA 015055 22&/25 227/13 
PC.40 005371 '15/04 '15/5'1 PO.OO 0140&1 211/10 211/1& 211/58 213/49 214/04 215/03 222/40 
P010K 014242 213/41 214/10 PO.OI 014154 211/1& 213/05 21~/30 213/35 
P01R~ 014110 211/35 211/5& PO.02 014254 211/17 212/0& 212108 215/04 225/03 
P01RR 014125 211/3'1 211/52 PO.03 014453 21&/32 21'1/05 21'1/18 
P0253 01434& 21&/07 21&/44 PO.04 014&27 21'1/&0 22210& 
P032 014341 21&/15 21&/22 21&/2& 21&/39 217107 217/08 217/13 PO.05 014&30 218/2& 222/07 



0399 N3MRT 0400 N3MRT 

PO.06 014631 220/03 222108 POC? 004715 B/22 50/04 89/02 
PO.OX 014670 222123 222140 223/04 223/16 226/09 POOT 027062 365/36 365/37 
PO .12 014347 216/20 216/31 216/45 217/19 218/08 PONES 007726 123/06 123/27 123/29 125/21 125/40 
PO.1 E 014232 213147 214102 PRCO 004525 84147 86/18 
PO.1L 014172 213/20 213144 PRFLG 000117 33/07 40/16 40/23 43143 99/35 
PO.IR 014103 211129 211/54 214/03 PRIOG 004477 85/42 
PO.2C 014302 215/22 215/25 216/05 216/36 226/14 PROGK 001456 41/07 43/11 43/17 49/54 
PO.2L 014273 215/23 215/31 PRSTA 001177 37115 37/27 
PO.2R 014334 215/28 216/33 PRSTL 001217 38/04 38/13 38/21 39/24 
PO.37 015003 224/51 225/04 PRTCK 000231 31139 40/49 61/12 
PO.3G 014431 218/04 218115 218/24 218/33 220/01 PRTHL 005641 100116 101111 
PO.3L 014542 219/56 221102 2211 09 221114 221/17 221120 PR.RO 005651 101/11 101/19 
PO.3S 014356 217/04 217/24 221/23 PR.RT 005650 101/17 101118 
PO.8K 014566 216/42 221/24 222/13 PSTRT 000140 33/30 37/27 49/07 49/25 50105 60/16 64/28 
PO.CA 014571 216/47 221127 227/13 75109 102/31 104/25 
PO.CO 014606 221/40 222/08 222/26 222129 227/10 PTB? 005123 89/15 91/37 93/38 
PO.Cx 015051 226/33 227/09 227/21 PWRSO 001301 39/06 39/12 39130 
PO.EX 014707 223/15 223/19 PWRUP 001246 33/26 39/03 39/04 
PO.HL 015112 227/27 227/45 PXOSK 000001 2/16 2/24 
PO.IS 014673 214/14 223/03 223/07 PlOSK 000000 2/12 2/24 11/01 13/01 297/01 297/02 
PO.K1 014244 214/05 214/12 PlOCT 000071 32112 33/23 48/34 211/44 255/42 
PO.K2 014245 213/34 214/06 214/13 P.MB1 005210 92/09 92/53 
PO.K3 014246 214/07 214/14 P.MB5 005211 92107 92154 
PO.K4 014426 218/27 219/09 P.MSO 005207 92/06 92/16 92/27 92/52 
PO.K5 015116 227/33 227/49 RAN 013663 205/04 205/26 206/06 207/05 
PO.K7 014427 215/16 218/28 219/31 RANI 013664 207/06 207/13 
PO.KK 014340 215118 215/29 216/23 216/38 RAN2 013700 207/19 
PO.LB 014231 213/21 213/51 RANOC 006423 32/28 106119 
PO.NC 014226 213113 213/48 RANDO 000050 MC 134/23 141/04 141/23 143/05 144/05 145105 145/33 
PO.NO 014251 213116 213/33 213/45 214117 146/05 147/07 147131 148/05 148/29 149/05 149/26 
PO.NS 014147 211/34 211/40 211145 211/49 211/52 211/53 212/10 151/04 151/25 153/05 154/04 154/24 155/05 155/24 
PO.OC 014607 221/41 222116 222/34 156/05 157/05 157/31 158/05 159/07 160/05 161/05 
PO.OX 015052 226/34 227/10 164/04 171/05 172105 172/25 173131 174105 175/05 
PO.S3 014247 213106 213/50 214/09 214/15 175/26 176/05 176/26 
PO.SA 015050 226/16 226/23 227/08 RANG3 002212 32125 51/42 
PO.SE 014712 223/13 223/18 RANGN 002143 32118 51/03 51/43 51/45 51/47 
PO.SX 015017 224/46 226/14 RANNM '002200 51/18 51/21 51/32 
PO.TS 014615 219/14 221147 RANRE 013704 207/05 207/22 207/23 
PO.WS 014250 213/20 214/16 RAN.l 002155 51/09 51/13 
PO.WK 014605 216/50 218/43 221/39 222/21 224105 ROMAP 000114 33/03 60/01 62139 224/55 226/02 230/25 265/55 
PO.wR 014612 221144 222125 267/02 291/55 293/02 316/60 318/02 338/04 354/04 
PO.XO 014756 224/40 226/37 ROSCR 006615 33/03 111102 
PO.X2 015010 226/05 226/08 ROSVO 006665 111/09 111/16 111134 111/43 
PO.X3 014764 224/47 226/38 RELHI 000240 31/46 50/12 70/45 70118 
PO.X4 014773 224/54 224/57 RELLO 000237 31/45 50/11 70/32 70111 76/16 76/50 77111 
PO.X5 014776 224/58 225/01 RETN2 003422 32/27 72/26 
PO.XI 015005 211/22 211/23 216/37 224/50 224/53 226/01 226/04 RETRN 000074 32/15 120128 120/35 131/44 137125 183/42 210/27 
PD. Xl 015114 227/23 227/47 222/39 226/11 230/32 231/28 263/32 263/37 267/11 
PO.XX 014337 215/09 215/12 216/37 279/54 293/11 296/23 308/58 318/11 320/22 330/28 
PENOA 000141 33/31 49/11 49112 64/43 331/33 331/38 338/13 346/28 347/33 347138 354/13 
PEX?T 004706 88/45 90/22 356/16 357/17 362123 364/51 
PFAIL 000134 33/26 39/02 97/13 100/05 RETU2 000110 32/27 177/26 187/47 191/23 
PFAIS 000135 33/27 34/16 39126 47/16 RETUR 007712 123/04 123/40 124/02 124/29 125/03 125/24 125/25 
PFTEX 006411 39111 106/15 125/28 126/04 126119 

PGOSK 000000 2/09 2124 10/01 21/01 211/01 RLSCR 003243 32/09 69/05 

PLP?T 005156 92113 92/27 RMSEL 002224 52/14 54/38 67/21 108/16 

PLS?T 004705 88/44 89117 90/07 RM.FN 002260 52/29 52/35 52/42 52/43 

POCTX 004466 85/21 85/26 85/31 86/36 RM.L1 002233 52/21 52/31 



0401 N3MRT 0402 N3MRT 

RM.L2 002246 52/32 52139 343/11 
RM.P1 002262 52117 52/22 52/36 52144 SETLP 003514 32123 74/05 
RM.P2 002263 52118 52126 52145 SETUL 000104 32123 141/03 141/22 142104 143104 144/04 145/04 
RM.P3 002264 52120 52130 52132 52/37 52146 145/32 146/04 147/06 147/30 148/04 148/28 14'1/04 
RNACO 000124 33/13 51/20 80/41 14'1/25 151/03 151/24 152/04 152123 153104 154/03 
RNAC1 000125 33/14 51/48 60/43 154/23 155/04 155/23 156/04 157/04 157/30 156/04 
RNAC2 000126 33/15 51/4'1 80/45 15'1/0& 160/04 161/04 164/03 165/04 166/04 167/04 
RNOMP 000111 32128 271/13 16'1/04 171104 171/2& 172104 172124 173/04 173130 
RNo.3 006441 106/1'1 106/31 106/32 106/33 174104 175/04 175/25 176104 176/25 177103 1'14/03 
RNSEL 0000&0 31/51 36/31 36/33 4'1/21 1'14/22 1'15/04 1'15/23 1'16/04 1'1&/23 197/04 197/23 
RN.C1 002175 51/07 51/24 51129 1'18/03 1'18/22 19'1/04 1'19/22 200/04 200/22 201/04 
RN.C2 002177 5110& 51/12 51/31 201123 202/04 205/03 205/25 20&/05 
RN.K1 00217& 51105 51/30 SETUP 000021 MC 11&/01 141/01 141/20 142/02 143/02 144/02 145/02 
RN.S1 002173 51103 51/22 51/27 145/30 146/02 147/04 147/28 148/02 146/26 14'1/02 
RN.S2 002174 51/04 51/23 51126 14'1/23 151/01 151/22 152102 152121 153/02 154/01 
RN.S3 002223 51/42 51/50 51/51 154/21 155/02 155/21 15&/02 157/02 157/28 158/02 
RSCRA 0000&& 32109 120/23 131/40 136144 183/20 21&/34 224/59 15'1/04 160/02 1&1/02 1&4/01 1&5/02 1&6/02 1&7102 

22&10& 22'1/2'1 230/28 256/22 2&5/5'1 2&7/06 272122 1&'1/02 171/02 171/24 172102 172122 173/02 173128 
2'11/5'1 2'13/0& 301/22 317/04 318/0& 32&/27 338108 174/02 175/02 175/23 17&102 176/23 177101 1'14/01 
343/27 354/08 1'14/20 1'15/02 195/21 1'16/02 1'1&/21 1'17/02 1'17/21 

RTABL 002201 51/13 51/33 1'18/01 1'18/20 1'1'1/02 1'1'1/20 200102 200/20 201/02 
RTCTR 026702 362113 3&2114 362120 363105 3&3/1'1 3&3/23 363/24 201/21 202102 205/01 205/23 206/03 

3&3/25 3&3/26 363/27 3&3128 SETXI 003525 74/14 74/22 
RTFIV 02&&21 3&1/25 362111 SHIFT 004347 81/12 84/01 65/42 
RTMIN 026701 3&2110 3&3/04 363/14 363/16 SIGN 004362 81/41 82118 84/12 
RTSEC 02&700 3&2108 3&3/03 3&3/10 3&3/13 SKERR 002454 54/13 54/28 54/31 55/21 55/35 55/38 56/06 
RTSTR 02&732 3&3/11 3&3/15 3&3/20 363/2'1 56107 5&/10 56112 56/14 
RTTEX 026733 3'1/15 362132 363/31 SPLAY 002364 54/07 55/11 
RTTIM 000142 33/32 3'1/1& 48/24 49/1& 362117 362/3& 363/16 SQ 000054 MC 134/2'1 1&0/18 161/15 
RT.OO 02&554 360/12 3&0/18 3&1/05 361/14 3&111& 3&2/04 31>2/26 SQI 011517 163/14 1&3/1'1 
RT.OI 02&574 360/18 3&1103 SQRT 000052 MC 134/21> 15'1/18 1&0/0'1 161/10 
IIT.02 026623 360/1'1 3&1/15 362102 362103 SQRT. 011476 159/1'1 11>011 0 161/11 11>3/01 
RT.03 026&4& 360/24 3&0/25 362122 36212'1 31>2148 3&2151 SQTEM 011522 1&3/12 11>3/15 163/16 163/17 1&3123 
IIT.04 02&&50 3&2124 3&2125 SQ. 011506 1&0/1'1 1&1/1& 1&3/10 
RT.Io 026706 361/24 363/0'1 SQ.S3 011521 163/01 163/08 1&3/10 163120 163/22 
RT.KI 026616 361/17 3&1122 STAoR 002357 54/10 54/20 54/45 55/03 56/11 5&/21 100/13 

RT.K2 02&617 3& 1118 3&1/23 STATS 000143 33/33 50/14 &1/27 &2120 70/53 73138 73/42 
RT.K3 026&20 3&1/1'1 3&1/24 10211& 104/17 105/06 
RT.K4 02&&47 3&2/03 362124 STFLG 000222 31/2'1 3&/1'1 37135 37/39 
RT.K5 026&77 3&2107 3&3/02 3&3/12 STHoR 007235 38/03 115/44 
RT.K& 02&&7& 3&210'1 3&2137 363/01 363/17 STKIN 002401 55/14 55/2& 55/32 100/15 
RUBoU 00414& 81/08 82/11 STKLM 002340 54/36 54/39 
RUN 004523 64/4& 8&/1& STKPG 0023&1 54/2& 54/32 54/42 55/05 5&/22 51>/29 100/14 

SAVO 000213 31/22 81/17 86/21 STKTX 002504 5&/08 5bl31 
SAV1 000214 31123 81/16 6&/22 STKTZ 002435 55/3& 55/55 
SAV2 000215 31/24 81/16 66/23 STNMP 003532 74/09 74/21 
SAV3 00021& 31/25 81/1'1 81>/17 8&/2'1 8&/30 STORE 0000&0 MC 1'12104 1'14/04 194/23 195/05 1'15/24 19&/05 1'1&/24 

SA VCR 000217 31/2& 81/21 86/27 1'17/05 1'17/24 1'18/04 1'18/23 1'1'1/05 199/23 200/05 

SCMTS 000000 2105 2/0& 2/24 8/35 1'1/01 128/01 200/23 201/05 201/24 202105 
SCRHI 000153 33/42 &4/08 65123 1>&/14 70/24 70/44 72141 STIIAC 0043&3 81/42 62137 84/13 65/32 85/4& 87/41 

7&/06 7&/41 11'1/07 123/0'1 123/3& 124/25 125/15 STROD 000210 31/18 31>8/13 
12&/17 130/0& 131103 13&/17 137/05 160/05 183/26 STRTI 000200 31/10 3&8/12 
229135 230/07 STRT2 000202 31/12 31/1'1 '13/3& 

SCRLO 000152 33/41 &4/07 &5/0'1 &&/07 70/22 70/31 7213'1 STRT! 000204 31/14 
7&/04 77107 11'1/0& 11 '1112 11<1/18 123/07 123/14 STRT4 00020& 31/11> 

124/03 125/05 12&/05 12<1/18 12<1/33 13&/2& 137/2<1 STSVO 002430 55/2& 55/45 55/50 
138/1& 181/13 182/20 163/32 164/43 21&/13 227/19 STSVI 002431 55/27 55/42 55/51 
22<1/0& 22'1/44 231/15 256/0<1 27210<1 301/0<1 32&/11 STSV2 002432 55/26 55/41 55/52 



0403 N3MRT 0404 N3MRT 

5TSV3 002433 55/29 5~/40 55/53 TT .CK 027157 3&4/27 3&7/02 3&7/17 3&7124 367/30 3&7/3& 
5TSVC 002434 55/31 55/43 55/54 TT.CR 027153 3&4/48 367/32 
ST.KI 003555 74/07 74/31 74/45 TT.OI 027052 3&5/28 3&7/18 3&7/25 3&7/31 
5T.K2 00355& 74/10 74/37 74/4& TT .EN 027155 3&7/20 3&7/34 
ST.K3 003557 74/12 74/39 74/47 TT.EX 027050 3&5/09 3&5/2& 36&/10 3&6/22 36&129 
ST.K& 002427 55/39 55/49 TT.KI 027006 364/31 364/40 
ST.LA 000123 33/11 74/11 74/21 74/35 74/36 80/1& TT .K2 027007 3&4/32 3&4/41 
5T.LC 000121 33/09 74/15 74/27 TT .K3 027010 3&4/33 3&4/42 
5T.L~ 003560 74/14 74/48 TT .K4 027011 3&4/35 3&4/43 
ST.LP 000122 33110 74/13 74/38 TT.K5 027012 3&4/3& 364/44 
5T.SO 003553 74/05 7411& 74/30 74134 74/40 74/43 TT .LF 027154 3&7/14 3&7/33 
5T.51 003554 74/0& 74/17 74/44 TT .P1 0270&5 3&5/21 365/24 3&&/02 
SUBRE 004365 84/15 85/31 85/47 8&/01 8&108 TT .RO 027022 3&5/04 
5VP?T 005220 93/37 95/03 95/27 TT .RE 027071 3&5/12 365/15 365/25 3&&/08 
SWREG 000230 3113& 75/25 78/02 78/23 78/43 92105 95/18 TT .53 027054 364/30 3&4/38 365/03 3&5/28 365130 3&5/38 3&&/04 

95133 95/38 9&/1& 9&122 9&127 121119 138/30 3&7/04 3&7/07 3&7/11 
183/0& 36&/24 3&&/28 TT .5C 02707& 3&6/13 36&118 3&&123 

5XTOR 013522 197/39 204/01 TT .5P 0271 Sb 3& 711 6 3&7/35 
SZ05K 000001 2/19 2124 TT .55 027111 3&6/1& 3&&124 
TEMP 0043&4 81139 82/21 82123 84/14 TT.T! 027021 100117 3&4/42 3&5/03 
TIC? 005013 90/15 90/55 TT. TO 027117 100118 3&4/44 367/02 
TID? 005024 90/25 TT. XI 027017 3&4/17 364/18 3&4/50 
TIM5W 000146 33/36 3&/39 37/23 48/38 75/24 3&2/19 3&2127 TX&5K 00722<1 37/31 115/43 

3&2/31 3&3/22 TXT .0 00&220 75/30 10&/01 
TIM? 0050&0 90/49 90/54 TXT. I 00&227 75/34 75/3& 106/02 
TINIA 001713 47/18 47/21 47/25 TXT .2 00&233 7&/03 10&/03 
TINIT 001&70 35/11 47/06 47/33 TXT .3 00&241 7&/33 10&/04 
TIN? 0050&2 91/01 TXT. 4 00&24& 7&/49 10&/05 
TIN?I 005102 91/01 91/17 TXT.5 00&305 7&/25 10&/08 
TIN?2 005103 90/45 91/18 TXT .& 00&311 7&/28 10&/09 
TID? 005023 90/24 TXT.7 00&315 80/15 10&/10 
TIR? 005016 90/18 91/04 TXT.8 00&333 80/40 10&/11 
TIS? 005033 90/33 90/44 TXT.9 00&341 7&/54 10&/12 
TIW? 00503& 90/36 90/53 91/14 TXT.A 00&357 7&/57 10&1\3 
TIX? 005015 90/17 90/35 90/47 TXT .8 00&403 7&/15 10&/14 
TOTPK 000145 33/35 38/23 40/09 TYP? 005125 89/44 9011 & 92/02 94/25 95/58 
TPADR 000047 33/5& 42104 TYP?R 00520& 92102 92/47 92/51 
TPCHR 004353 82/44 83/13 83/54 84/05 85/45 8&/03 8&/05 UBL32 001&42 35/10 4&125 

86/07 UBLIM 001&&7 4&128 4&/31 4&/34 4&/37 4&/4& 
TPLOC 00004& 33/57 &1/09 &1139 103/0& UOEVI 000144 33/34 37/04 37111 40114 101/02 223/08 264/09 
TPRET 0043&1 84/11 280/10 309111 332/07 348/07 
TPR1T 005170 92/32 92137 UOEVT 007270 37/08 115/48 
TPS? 005124 89/4& 92101 95/57 UNMAP 004372 83/38 84/20 84/41 
TPT1Y 005144 92/17 UP32L 001501 43/25 43/41 4&/41 
TTIOO 0270&0 3&5/34 3&&/12 USE5w 0000&2 31/54 34113 34/38 40/15 40/24 42103 53/1& 
TTl 77 027057 3&5/05 3&5/33 &0101 &0/19 
TTI04 027053 3&5/19 3&5/29 USRMP 000115 33/05 49/48 &1/52 &4/12 &41\9 &4/37 &5/18 
TTOXS 0040&0 79/13 79115 79/22 70/39 71104 71/11 73/25 73/30 
TT .00 02&753 8&/34 3&4/05 3&4/11 3&4/28 364/47 3&7/08 3&7/28 U5R5E 00011& 33/0& 49/50 50/17 73132 73/37 7&/21 
TT .01 02&77 0 3&4/11 3&4/2& VLOTA 000234 31/42 &1/24 102/15 102137 104/1& 
TT .02 027013 3&4/12 3&4/4& VLPCR 000233 31/41 &1/23 102/14 104/15 
TT .03 027020 3&4/29 3&5/02 VL.TX 00&111 102145 105/27 
TT .04 027140 3& 7/!3 3&7/20 WAIT 004172 81130 82129 83/04 83/55 85/28 
TT .05 02714& 3&7/22 3&7/27 WAITX 004202 81/33 81/38 83/47 8&/39 
TT .17 027056 3&5/1& 3&5/32 WHAT 004344 82/35 83/53 
TT .22 027055 365/22 3&5/31 WHERE 004230 82114 82118 
TT .&0 0270&1 3&5/35 36&/08 WP.TX 00&142 104/35 105/31 
TT .80 0271&0 3&7/09 3& 7137 XI5 004521 86/02 8&/13 
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X I 7 0042&4 82/27 83/03 Z8DP3 024235 315/23 321/07 X7 011134 149/43 151101 Z80PT 0234&2 299/28 315/07 315/19 315/29 XL 01&307 241/23 242102 Z80RE 02427& 299/20 321/08 XC8LM 00255& 57/0& 57/27 57/28 Z8DRV 023051 304/20 307/2& 308/09 308/50 309/4& 318/38 XCKRE 013534 203/04 203/08 203/14 20311& 203/31 204/11 Z80RX 023314 299/31 299/32 312102 3121 07 312110 31211 9 312131 XCMPB 002557 57/20 57/29 313/03 313/05 31311 0 313112 313/14 314/40 
XOIV 013721 205/31 20&/31 208/01 ZBOSK 000027 297/0& 29811 0 298/11 298/21 298/31 298/32 298/33 
XOIVI 01372& 208/0& 208111 298/34 299/21 308/53 308/5& 309/04 309/05 309112 XHCOM 0137&4 209/10 209117 309/34 309/35 309/3& 509/42 309/48 312/13 31211& 
XHOIV 013757 197/43 204114 20&/07 209/12 312118 312/21 312/22 312/25 313/29 313/32 31&/4& 
XHOR 014031 210/01 210/0& 210/28 319110 319/2& 320/20 320/3& 
XHMUL 013745 197/40 204112 20&/11 209/01 ZBOST 023034 301/28 303/27 307/12 319/37 
XHRET 013770 209/01 209112 209/20 209121 ZBOSX 023702 318/23 319/37 
XJI5 005005 90/04 90/09 ZBOWI 023043 303/05 303/28 307/19 31&/05 319/20 
XM20 011133 150118 150/31 ZBOw2 023044 303/0& 303/29 307/20 
XMS32 001551 4411 0 44/41 44/43 45/01 45/08 45/43 ZBOW3 023045 303/07 303/32 307/21 
XMUL 013705 205/09 20&/47 207/24 207/30 ZBOW4 02304& 303114 303/33 307/22 
XMULI 013715 207/32 208112 ZBERL 023543 31&/41 319/31 320/03 
XMVET 001&3& 4&/03 4&113 4&114 ZBERR 023&11 31&111 31&/1& 31&/21 31&/2& 31&/31 318/15 319117 
XM.20 01&30& 241142 241/55 ZBFOK 023230 309/5& 
XOAC 013531 204104 204/08 205/0& ZBFSB 023257 29911 8 312/02 313/1& 
XOMO 013533 204/0& 20411 0 205/08 ZBG03 0234&1 315/05 315/17 315/18 315/28 
XOMQ 013532 204/05 204/09 205/07 ZBGOS 023443 304105 312103 314/13 315/04 
XORI 000040 MC 134/11 147138 148113 149110 149/31 lBHOP 023023 507/02 308/28 
XOR2 000042 MC 134/14 147/35 151/09 151/30 153/09 ZBHOQ 023244 311109 
XORA 00003& MC 134/08 147112 147115 148/10 148/34 152/08 152/27 ZBHIK 023574 31&/52 317/09 

153/12 153115 153118 153/21 153/24 153/27 153/30 ZBIDX 023057 303/45 304/44 30&/19 307/32 318/14 320/13 
XORTE 011131 150/19 150/2& 150/29 ZBKNA 023350 311105 313/17 
XOR.O 011077 147/13 14711& 148/11 148/35 150/01 152/09 152128 ZBKNB 023351 311/09 313118 

153/13 15311 & 153/19 153/22 153/25 153/28 153/31 ZBKNC 023352 312108 313/19 
153143 ZBKND 023353 312/2& 312/28 313/11 313120 

XOR.I 011105 147/39 148/14 149/11 149/32 150/08 ZBKNE 023&33 31&/43 318/38 320/18 320/32 
XOR.2 011115 147/3& 150/17 150/27 151/10 151/31 153/10 ZBKNF 023&34 31&/44 318/39 
XOR.4 011132 150/01 150/0& 150/08 150115 150/17 150/28 150/30 ZBKNG 023&35 318/22 318/40 
XOR.L 011220 153/43 157/13 lBKNH 023&3& 318/41 319/07 
XRMSE 0022&5 52114 52/40 52/42 52/47 Z8KNI 023&37 .!I8/42 319112 
XSYTB 0020&2 49/38 49/5& ZBKNJ 024035 320/2& 320/51 
XTINI 001724 47/0& 47/12 47/24 47/34 ZBKNL 02403& 320/29 320/52 
XUBL3 001&&0 4&/25 4&/38 4&/39 ZBKNM 024037 320/30 320/53 
Z817 022774 305/2& 30bl15 30&/21 lBKNO 024040 320/34 320/54 
ZBIRL 023407 314112 '314/2& 314133 314/39 Z8LHO 023025 307/04 
Z81RR 023427 314/17 314133 ZBLSC 023022 304/23 307/01 307110 315/24 
lB24 0225&0 301/11 301/14 301119 301/27 302/09 302125 ZBMKI 0224&& 298/15 299/07 299/20 
Z8248 0225&0 301/05 301/33 ZBNBS 023&51 3!9/0& 319/10 
ZB37 0230&0 307/33 308/39 Z8NCT 02237& 298/03 298/13 299/11 
lBBSF 023&&5 319/09 319122 ZBNe V 023032 305/0& 307/09 
lBCDS 023451 315/10 315/33 ZBNHD 02302& 307/05 
lBCOM 023501 310/01 31&/0& 319119 319/21 Z8NSC 023024 307/03 308/18 
ZBCST 023035 301/29 304/45 304/4& 307/13 309/33 319/38 ZBRCI 023757 320/04 320117 320/25 320/42 
ZBCSX 023703 318/24 319/38 Z8RCL 023734 318/37 320/04 320/12 
ZBCTL 000010 307/15 307/24 321/04 321/05 321106 321/07 ZBROO 02320U 309131 
ZBCVL 023040 304/53 305/22 307/14 307/1& 307/24 308/54 318/40 ZBRSC 023047 303/1& 30&/08 306117 307/23 
ZBOBL 000011 307/10 307/11 315/25 321/04 321/05 321/0& 321/07 Z8RSK 023207 30q/24 309/28 30Q/38 309/55 309/57 320/52 
ZBDIB 023&75 309/59 319/11 319/18 319/27 31Q/32 ZBRTX 023437 313/09 314/05 314/08 314/09 314/12 314/20 314/3~ 
ZBONM 023050 30~/15 30~/21 307/25 314/35 314/38 314/41 
ZBOPO 024072 299/20 2Q9/29 307/11 315/20 321/04 ZBRWI 023224 30V2Q 309/40 309/52 
l80PI 02~133 315/21 321105 ZBSCQ 023237 311/03 312130 
ZBOP2 024174 315/22 321/06 ZBSCV 023027 302103 30&/12 307/0& 
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ZBSDS 0231171 313/04 315/28 za.oc 023055 307/30 308/19 308/24 308/42 309/32 319/36 
ZBSEC 023041 301/31 303/05 303/0& 303/07 303/14 303/1& 303/27 ZB.OX 023701 318/33 319/3& 

303/28 303/29 303/32 303/33 303/3& 30&/09 306/18 ZB.S3 022472 299/15 299124 314/44 
307/17 308/12 ZB,S. 023&77 318/15 319134 

ZBSKB 023030 307/07 308/51 309/44 320113 ZB.SC 023053 307/28 
ZBSKI 0231 &3 308/118 309/17 309/18 309/23 311/03 ZS.SX 023&0& 31&/42 316/51 318109 318/12 320/05 320/0& 320/38 
ZBSKM 023031 307/08 ZB.WC 022&&5 303/11 303/44 
ZBSTA 02305& 307/31 309/0& 319/39 ZB.WK 023052 302104 303/3& 30&/22 307/27 308/117 319/20 
ZBSTO 023332 311/19 312133 313/03 313/0& 3111/3& ZB.X2 023&01 318/05 318/08 
ZSSTE 023&111 309/&0 319/02 319/03 ZB.X3 023555 31&/52 
ZBSTX 0237011 318/31 319/02 319115 319/39 ZB.XII 0235&4 31&/59 317/02 
ZBST. 023234 30'1/38 309/5& 30'1/&0 ZB.x5 0235&7 317/03 317/0& 
ZBSV2 02337& 313126 313/27 313/28 313/38 313/H 313142 ZB.XI 02357& 297/23 297/24 301/25 31&/55 31&/58 318/01 318104 
ZBTBA 022475 298/1& 2'19/29 ZB.XX 02255& 300/10 300/13 301/25 
ZBTBL 023033 3011/27 304/42 305/12 307/11 ZOC? 004714 32/12 33119 89/01 
ZBU1 023705 318/19 319/110 ZSU?P 004753 89/11 89118 89/28 89/33 90/19 90/31 90/33 
ZBTX2 023720 318/28 319/112 90150 90/52 91/05 
ZBTX3 024005 319/22 320/48 .BDEG 000223 31/31 31/49 38/23 
ZBTXA 022474 298/2& 299/28 .CB03 0114& 1 1&2102 1&2/10 162111 102115 1&2124 
ZBUB 02247& 299/05 29'1/0& 299/30 .CB20 0114&2 1&2/03 1&2112 1&211& 
ZBTXC 022501 299/33 .CB99 011452 1&2104 1&2/08 
ZBTXR 024041 314/41 321101 .CC'I8 0114&7 1&2118 162123 
ZBWON 02335& 312114 312123 313/2& .DIVU 000044 MC 134/17 1&4/13 
ZBWEL 023470 315/10 315/25 .ERSV 0034&3 72114 72119 72132 72143 73/1& 
ZBWEP 0234&7 315/24 .MHBF 021305 284/24 285/03 
ZB.OO 022355 297/11 297/17 298/04 299/08 300/05 308/59 314104 .MHHD 021307 282133 283/19 285/05 

318/13 .MHLH 021311 283/25 285/07 
ZB.01 022402 2'17/17 298/09 .MHLS 02130& 282110 283/09 284/0& 284/07 284/41 285/04 28&/31 
ZB.02 022503 2'17/18 300/05 300/21 300/32 314/43 317/08 287/03 287/1'1 28'1/14 28'1/27 289/30 28'1/34 289/35 

ZB.03 022&71 301/20 304/07 304/11 304/22 304/2& 304/39 290/33 
ZB.04 0230&5 30&/07 30&/11 308/08 .MHNC 021316 285/12 28&/08 287/13 287/23 287/27 288/01 28'1/23 

ZB.05 0230&3 303/43 308/0& 308/13 .MHNH 021312 283/31 285/08 289/30 
ZB.OX 02314& 308/49 308/59 309/07 309/30 309/39 .MHNS 021310 282138 283/33 285/0& 289/27 
ZB.1L 0224211 298/28 298/45 .MHSC 021313 283/38 285/09 
ZB.1R 023401 299/19 3111/05 31410& .MHSK 021314 284/2& 285/10 28&/20 287/20 288/11 
ZB.2C 022533 300125 300/28 301/03 301/24 318112 .MHSM 021315 284/40 285/11 28&/10 287/11 
ZB.2J 022510 300/11 .MPYA 000046 MC 134/20 1&4/1& 
ZB.2L 022524 300/2& 300/311 .MPYU 00005& MC 1311/32 159/14 160/111 
ZB.2R 022553 300/31 301/21 .ZBHD 023321 311/04 31213& 
ZB.37 023575 31&/56 317/10 .ZBLH 023323 312138 
ZB.3G 022&113 303/2& 30&/23 320/4& .ZBLS 023320 312104 3121 OS 312/35 314/14 3111/27 3111/30 315/34 

ZB.3L 022747 305/03 305/10 305115 305/18 305/21 .ZBNC 023330 312/29 312143 314/23 

ZB.3S 022571 302105 302110 302118 302/29 305/24 .ZBNH 023324 311/10 312/39 314130 
ZB.4A 022777 304/55 30&/03 .ZBNS 023322 311/0& 311/12 312137 314/27 

lB.5G 023134 308/48 320/47 .lBSC 023325 311/17 312/40 

lB.5S 023105 308/25 .lBS~ 02332& 312109 312141 

lB.BK 022773 301/30 305/25 308/34 .ZBSM 023327 312142 
lB.CO 023232 309/43 309/58 
lB.CO 023054 307/29 308/11 309/31 319/35 
lB.ex 023700 318/32 319/04 319125 31 '1135 320/15 
lB.IS 023151 299/23 309/05 309/10 309/25 
ZB.KI 0224&7 299/12 299/21 
ZB.K2 022470 299/13 299/22 
ZB.K3 022471 299/14 299/23 
ZB.K4 022473 298/24 299/25 
ZB.KK 022557 300/04 301/15 301/2& 
ZB.NO 0225&5 298/25 2'18/38 299/09 301/32 302117 303/04 303/13 

303/2& 314/42 


