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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-OZTNC-C-D 

PRODUCT NAME: M11 DATA RELIABILITY (7 TRACK) 

PROGRAM DATE: MARCH 1976 

MAINTAINER: DIAGNOSTIC GROUP 

ALTHOR: JCHN ROCENHISER/JIM LACEY/RON PLATUKIS 
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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BF CONSTRUED AS A COMMITMENT SY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO RESPONSIBILITY FOR ANY ERRORS THAT MMAY APPEAR IN THIS COCUME 

THE SOFTWARE DESCRISED IN THIS DOCUMENT IS FURNISHED UNCER A 
~ICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

~ DIGITAL EQUIPMENT CORPCRATION ASSUMES NO RESPONSIBILITY FOR 
THE JSE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT 1c} 197, 1976 BY OIGITAL EGUIPMENT CORPCRATIC 
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ABSTRACT 

THE TM11 DATA RELIABILITY PROGRAM COLLECTS STATISTICAL 
INFORMATION PERTAINING TO THE DATA RELIABILITY OF THE TIL, Tu1d 
KHEN RUN FOR EXTENDED PERIOOS OF TIME. IT USES A NUMBER Of 
DIFFERENT PARAMETERS CONTROLLING DATA pat TERne PARITY. DENSITY 
RECORD LENGTHS, WRITING AND READING SEQUENCES AND STOPPING MOCES 
(NONSTOP, START-STOP, RANDOM STALL DELAY). 

REQUIREMENTS 

EQUIPMENT 

POP-11 WITH TMI1 AND 1 TO 9 TUIO TAPE UNITS (7 CHANNEL CNLY) 

STORAGE 

PROGRAM STORAGE 

THE ROUTINE REQUIRES 4k OF MEMORY. 

PRELIMINARY PROGRAMS 

THE TM11 INSTRUCTION TEST AND TM1i ORIVE FUNCTION TIMER MUST RUN 
PROPERLY BEFORE ATTEMPTING TO USE THIS PROGRAM. 

LOADING PROCEDURE 

METHOD 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED: 

1. ABSOLUTE LOADER MUST BE IN MEMORY. 
é. PLACE BINARY TAPE IN READER. 
3. LOAD ADDRESS #7500 (# DETERMINED BY LOCATION OF LOADER? 
4. PRESS “START” (PROGRAM WILL LCAD). 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

FoR INT TIAL CPERATION OF PROGRAM ALL SWITCHES SHOULD BE = O 

STARTING ADDRESS 

200 - BASIC TEST (AUTOMATIC PARAMETER AND UNIT SELECTION) 

204 - OPERATOR CONTROLLED PARAMETER TEST(WITH 4K MEMORY AVAILABLE) 
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LOAD PROGRAM INTO MEMORY 
SET DESIRED TULO TAPE UNITS 

PRESS START-PROGRAM WILL BE 
SELECT TAPE UNITS (REFERENC 
2 LECT PARAM Tee Fseeanre ns 

CARRIAG PuRN AND PR 

4.3.1 TAPE UNIT SELECTION 

STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOMATIC SELECTION 
OF THE UNITS TO BE TESTED (REFERENCE 4.3.1.2) OTHERWISE STARTING 
RT 204 OR 210 WILL ALLOW OPERATOR TO SELECT UNITS. 

THE PROGRAM WILL TYPE “SELECT UNITS”. ANY CONFIGURATION OF 
1 TO_8 UNITS MAY BE SELECTED BY TYPING THE UNIT NUMBERS ON 
THE TELETYPE. ANY SEQUENCE of NUMBERS MAY BE _TYPED. OF TER 
EACH NUMBER IS TYPED A COMMA (,) WILL BE PRINTED. TYPING THE 
SAME UNIT NUMBER TWICE WILL cause THAT UNIT NUMBER TO BE DELETED. 
TYPING ANY KEY OTHER THAN O THRU 7 WILL CAUSE A QUESTION MARK 
(7) TO BE PRINTED AND THAT KEY WILL BE IGNORED. 

TO TERMINATE UNIT SELECTION TYPE A CARRIAGE RETURN. WHEN 
CARRIAGE RETURN IS TYPED THE PROGRAM WILL CONTINUE TO THE 
“PARAMETER SELECTION” UNLESS NO UNITS WERE SELECTED AND IN 
THAT EVENT WILL RETURN TO THE BEGINNING OF “SELECT UNITS”. 

4.3.1.1 TAPE UNIT SELECTION EXAMPLES _ 

SELECT UNITS 3.4,5 
SELECT UNITS 5,3,4 

IN EITHER CASE, UNITS 3,4,5 ARE SELECTEC. 

SELECT UNITS 
SELECT UNITS 

A CARRIAGE RETURN WAS TYPED WITH NO UNITS SELECTED. 

SELECT UNITS 1.97,1,2 

ONLY UNIT 2 SELECTED, UNIT 1 WAS DELETED (TYPED TWICE} 
AND THE 9 WAS IGNORED. 

4.3.1.2 STARTING AT 200 WILL RESULT IN AUTOMATIC SELE 
TESTE TIN 

O
m
m
a
o
r
 

TION OF UNITS, TO 
ee §, BE 0. A UNIT WILL BE SELECTED FOR TES F IT MEETS THE 

FOLLOWING CRITERIA: 
1. IT IS ON-LINE 
2. IT IS SEVEN(7) TRACK 
3. IT IS WRITE ENABLED 

10 TQ SELECT PARAMETE®S AND UNITS) 
ibe FOR LOAD ADDRESS OF 200 OTHERWISE 
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IF THE ASOVE CRITERIA IS NOT MEET BY AT LEAST ONE(1) UNIT 
OPERATOR SELECTION WILL BE REQUIRFD (REFERENCE 4.3.1). 
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PARAMETER SELECTION 

STARTING THE PROGRAM AT 200 WILL RESULT IN AN AUTOMATIC SELECTION 
OF TEST PARAMETERS (REFERENCE 4.3.2.10) OTHERWISE STARTING AT 
ADORESS 204 OR 210 WILL ALLOW OPERATOR TO SELECT PARAMETERS. 
THERE ARE SEVEN TYPES OF PARAMETERS TO BE CONTROLLED BY THE 
OPERATOR. THEY INCLUDE: TEST NUMBER, PATTERN PARITY, DENSITY 
RECORD LENGTH, WRITE MODE, AND READ MODE. THE PROGRAM WILL PRINT: 

“TST PAT PAR DEN RLS WMO RMO” 

TST=TEST NUMBER 
PAT=PATTERN 
PAR=PARITY 
DEN=DENSITY 
RLS=RECORD LENGTH SEQUENCE 
WMO=WRITE START/STOP MODE 
RMO=READ START/STOP MODE 

TEST NUMBER 

THERE ARE & TESTS AVAILABLE FOR SELECTION (0 THRU S). 

TEST DESCRIPTION 

0 WRITE 1 RECORD, REPEAT ON ALL UNITS, CONTINUE TO END 
OF TAPE. v 

I WRITE eS& RECORDS, REPEAT FOR ALL UNITS, CONTINUE TO END 
OF TAPE. 

e WRITE 256 RECORDS, REPEAT FOR ALL UNITS, BACKSPACE 2Sé 
RECORDS, REPEAT FOR ALL UNITS, READ 256 RECORDS, REPEAT 
FOR ALL UNITS , CONTINUE TO END OF TAPE. 

3 WRITE 1 RECORD, REPEAT FOR ALL UNITS, BACKSPACE, REPEAT 
FOR ALL UNITS, READ 1 RECORD, REPEAT FOR ALL UNITS, 
CONTINUE TO END OF TAPE. 

4 WRITE 1 RECORD, REPEAT FOR ALL UNITS. REPEAT FOR 256 
RECORDS, BACKSPACE 2S6 RECORDS, REPEAT FOR ALL UNITS, 
READ 1 RECORD. REPEAT FOR ALL UNITS, REPEAT FOR 256 
RECORDS, CONTINUE TO END OF TAPE. 

5 READ 1 RECORD, REPEAT FOR ALL UNITS, CONTINUE TO END 
OF TAPE. 
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THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (O THRU 7) WITH EACH PARITY. 

PATTERN DESCRIPTION 

O (EVEN) HIGH FREQUENCY OUTSIDE SKEW 

0 (000) HALF FREQUENCY OUTSIDE SKEW 

1 (EVEN) SLIDING “0” 

1 (00D) SLIDING “1” 

2 (EVEN) HIGH FREQUENCY ALTERNATING 
TRACKS 

(o0D) 
TRACKS 

HIGH FREQUENCY ALTERNATING 

3 (EVEN) HALF FREQUENCY OUTSIDE TRACK 

3 (000) 

HIGH FREQUENCY INSICE TRACKS 

HIGH FREQUENCY QUTSIDE_TRACK 
HALF FREQUENCY INSIDE TRACKS 

DATA 
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268 PATTERN DESCRIPTION 

ge 4 (EVEN) INCREMENT ING PATTERN 
(NO ALL Q'S) 

evr 4 (ODD> INCREMENTING PATTERN 
(INCLUDING ALL 0’S) 

285 S (EVEN) THREE 0°S EACH TRACK EVERY 
&TH WORD 

305 | S (ODD) THREE 1°S EACH TRACK EVERY 40 
&TH WORD 
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6 (ODD,EVEN) ALL 1°S . 77 
ETC 

? (EVEN) RANDON (NO ALL 0’S) 9 
7 (ODD) RANDOM (INCLUDING ALL 0’S) ° 

4.3.2.3 PARITY 

PARITY SELECTION IS EITHER EVEN OR ODD. 

PAR _—CDESCRIPTION 
0 EVEN PARITY. 
1 ODD PARITY 

4.3.2.4 DENSITY 

THERE ARE 4 TYPES OF DENSITIES FOR SELECTION (2,5,8,C) 

DEN DESCRIPTION 

200 BITS PER INCH. 

S56 BITS PER INCH. 

800 BITS PER INCH. 

800 BPI CORE DUMP. QO
 

a
 

w
 

rw
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4.3.2.5 RECORD LENGTH SEQUENCE 

THERE ARE 4 TYPES OF RECORD LENGTH SEQUENCES FOR SELECTION (0 THRU 3) 

RLS DESCRIPTION 

0 MINIMUM LENGTH RECORDS (4 BYTES) 

MAXIMUM LENGTH RECORDS (1024 BYTES) 

2 VARING LENGTH RECORDS, MINIMUM TO MAXIMUM (1ST FRECORD= 
4 BYTES. EACH SUCCESSIVE RECORD IS 4 BYTES LONGER 
UNTIL 256TH RECORD=1024 BYTES) 

3 VARYING LENGTH RECORDS. MAXIMUM TO MINIMUM \1ST RECORD= 
1024 BYTES, EACH SUCCESSIVE RECORD IS 4 BYTES SHORTER 
UNTIL 2S6TH RECORD=4 BYTES) 

4.3.2.6 WRITE START/STOP MODE 

THERE ARE 3 TYPES OF WRITE MODES FOR SELECTION (0 THRU 2) 

WMO DESCRIPTION 

0 NONSTOP - NO WAITING BETWEEN WRITE OPERATIONS. NEW 
COMMAND IS ISSUED WHEN CU READY SETS. 

1 START/STOP - FULL STOP BETWEEN WRITE OPERATIONS. NEW 
COMMAND IS ISSUED WHEN TU READY SETS. 

e RANDOM ~ FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS) 
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READ START/STOP MODE 

THERE ARE 3 TYPES OF MODES FOR SELECTION (O THRU 2) 

RMO DESCRIPTION 

0 NONSTOP - NO WAITING BETWEEN READ OPERATIONS. NEW 
COMMAND IS ISSUED WHEN CU READY SETS. 

1 START/STOP - FULL STOP BETWEEN READ OPERATIONS. NEW 
COMMAND IS ISSUED WHEN TU READY SETS. 

2 RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS) 

FINAL TEST SELECT 4F 2ROVAL 

AFTER SELECTING RMO, IF ALL PARAMETERS SELECTED ARE LEGAL, “OK” 
WILL BE PRINTED. If THE PARAMETERS SELECTED STILL CORRESPOND 
TO THE OPERATORS INTENTIONS HE MUST TYPE _A CARRIAGE RETURN 
TO SAVE THE PARAMETERS. TYPING ANY OTHER KEY NOW, OR IN FACT 
AT ANY TIME DURING PARAMETER SELECTION TYPING AN [LLEGAL KEY 
WILL CAUSE THE PRESENT PARAMETERS TO BE DELETED AND A NEW 
PARAMETER SELECTION TO BE INITIATED. UP TO TEN SETS OF 
PARAMETER SELECTIONS CAN BE MADE. EACH SET WILL BE EXECUTED 
AFTER THE PREVIOUS SET REACHES END OF TAPE. TO TERMINATE 
PARAMETER SELECTION A SECOND CARRIAGE RETURN MUST BE TYPED AFTER 
SELECTING A SET OF PARAMETERS. 

TEST SELECTION EXAMPLES 

TST PAT PAR DEN RLS WMO RMO 
3 a O e@ 1 0 O- OK (CR) 

O O 1 8 2 2 2 = OQKX? 
Oo 1 1 8 2 121 Q OK (CR) 

(CR) 

TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE 

TEST3, PATTERN 2, EVEN PARITY, 200 BPI, MAXIMUM RECORD LENGTH, 
WRITE NONSTOP, AND READ NONSTOP. 
TEST 0, PATTERN 1. ODD PARITY, 800 BPI, VARYING RECORD LENGTH 
(MIN TO MAX), WRITE START/STOP, READ NONSTOP. 
(NOTE: EVEN THOUGH TEST 0 IS A WRITE ONLY TEST, ALL PARAMETERS 
MUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT) 

IN THE SECOND PARAMETER SET A “K™ WAS TYPED WHICH WAS ILLEGAL 
AND THE SET WAS REINITIALIZED. 

IN THE THIRD PARAMETER SET AN “xX” WAS TYPED INSTEAD OF A CAR- 
RIAGE RETURN AND THE PARAMETERS WERE IGNORED. AFTER AT LEAST 
ONE GOOD SET WAS SELECTED A CARRIAGE RETURN WAS TYPED AT THE 
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BEGINNING OF THE PARAMETER SELECTION AND THE PROGRAM WOULD START 
TESTING. 
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4.3.2.10 AUTOMATIC PARAMETER SELECTION 

5.0 

S.1 

POPRTING Oc, GO WELL GOETHE FOLLOWING TEST PARAMETERS 

TST PAT PAR DEN RLS WMO RMO 
3 6 QO 

e 7? 1 C€ 2@ 2 2 

OPERATING PROCEDURE 

THIS PROGRAM HAS BEEN MODIFIED TO RUN ON A PROCESSOR WITH OR WITHOUT 
A HARDWARE SWITCH REGISTER. WHEN FIRST EXECUTED THE PROGRAM TESTS 
THE EXISTENCE OF A HARDWARE SWITCH REGISTER. IF NOT FOUND A 
SOFTWARE SWITCH REGISTER LOCATION (SWREG=LOC. 176 ) IS DEFAULTED TO. 
IF THIS IS THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE 
DUMPED IN OCTAL ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED 

(TE) SWR=XXXXXX NEW= 

POSSIBLE RESPONSES ARE: 

1. «CR? IF NO CHANGES ARE TO BE MADE 
2. 6 DIGITS O-7 10 REPRESENT IN OCTAL THE NEW SWITCH REGISTER 

VALUE ;LAST DIGIT FOLLOWED BY <CR>. 
3. tU TO ALLOW REENTERING VALUE IF ERROR IS COMMITTED 

KEYING IN SWREG VALUE. } 
4, <LF> ONLY VALIC FOR ACT-11 SYSTEMS-D NOT USE 

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE 
CONTENTS OF SWREG DURING PROGRAM EXECUTION. BY STRIKING ¢G 
(CNTL G)_ ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE 
THE CONTENTS OF SWREG, WHICH IS PROCESSED IN KEY AREAS QF THE PROGRAM 
CODE (IE) ERROR ROUTINES, AFTER HALTS END OF PASS, AND OTHER 
APPLICABLE AREAS. 

OPERATIONAL SWITCH SETTINGS 

THE OPERATIONAL SWITCH SETTINGS ARE USED TO: 

A. ALTER ERROR RECOVERY PROCEDURES 

8B. DELETE ERROR PRINTOUTS 
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c. CAUSE A TEST SEQUENCE TO SE REPEATED WITH A VARIATION 
THE PATTERN, RECORD LENGTH SEQUENCE, WRITE MODE, OR READ MCCE 

S.i.1 SWITCHES TO ALTER ERROR RECOVERY 

rH FUNCTION PERFORMED IS WITH THE SWITCH IN THE “1” (OR UP, 
SIT 

SW FUNCTION PURPOSE 

4 DELETE READ RE-TRYS USE _OF THIS SWITCH WILL CAUSE 
DELETION OF THE NORMAL SEGUENCE 
OF TRYING TC RE-READ A RECORD 
AFTER A READ ERROR. THIS WOULD 
BE USEFUL FOR SCOPING READ 
OPERATIONS. 

5 DELETE WRITE XIRG USE OF THIS SWITCH WILL CAUSE 
RECORDS WITH WRITE_ERRORS TO 
BE LEFT ON TAPE. THE READ PASS 
WITH DATA TYPEOQUTS SELECTED 
WOULD BE USEFUL FOR DETERMINING 
WRITE ERROR ORIGINS. 

é WRITE STATISTICAL USE OF THIS SWITCH WILL CAUSE 
RECOVERY A BACKSPACE 2 RECORDS. SPACE 

FORWARD 1 RECORD BORAT TE RECORD 
SEQUENCE. TO BE USED INSTEAD 
OF WRITE XIRG SO THAT THE RECORD 
WILL BE REWRITTEN ON APPROXI- 
MATELY THE SAME AREA OF TAPE 
WHERE THE WRITE ERROR OCCURRED. 
THIS METUAD yecoc Tur Y YN TER. 

RECORD GAP FROM GETTING NT BRGER, 
DATA IS WRITTEN OVER THE SAME 
SPOT ON TAPE T) TRY AND FIND Bat TAPE. 
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SWITCHES TQ CONTROL ERROR PRINTOUTS 

THE EUNE TERN PERFORMED IS WITH THE SWITCH IN THE “1" ‘OR « 
UP) POSITION. 

SW FUNCTION PURPOSE 

13 PPRESS ERROR THE STATISTICS CONCERNING THE 
BRIN TSC NURGER an Heck OF ERRORS WILL 

BE PRINTED WHEN THE TAPE UNIT 
REACHES END OF TAPE. FOR LONG 
PERIODS OF TESTING (OVERNIGHT. ETC. 
IT MAY BE SUFFICIENT TO RECEIVE 
THIS INFORMATION AND NOT HAVE A 
TYPEOUT EACH TIME GN ERROR OCCURRED. 

g PRINT ERROR STATISTICS AFTER COMPLETION OF EVERY RECORD 
LENGTH SEQUENCE INSTEAD GF AFTER 

| END OF TAPE AS IS NORMAL. 
TO ALTER TEST PATTERNS 
Sw” FUNCTION PURPOSE 
0 CHANGE PATTERN AFTER COMPLETION OF A TEST SE- 

QUENCE REPEAT WITH NEXT PATTERN. 
UNTIL PATTERN 7 IS COMPLETED. 

THIS FEATURE IS USEFUL FOR TESTING MANY COMBINATIONS OF TEST 
PATTERNS WITHOUT REQUIRING THE OPERATOR TO TYPE IN A LARGE 
NUMBER OF PARAMETERS. 
EXAMPLE: 7ST PAT PAR DEN RLS #MO RMO 

3 2 0 @ I Oo OQ 
4 6 9 32 0 0 

BE EXECUTED & TIMES (PATTERNS 2-7) 
T 4 WILL BE EXECUTED 2 TIMES <PATTERNS 6,7: 
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ERRORS 

WRITE ERRORS 

Hs 3 EOL CHING ERROR TYPEOUTS ARE POSSIBLE DURING A WRITE 
OPERATION. 

A. 

(o
e 

WRITE STATUS ERROR 

COMD STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX — XXXXXX 

THIS WILL OCCUR IF ERROR (BIT 1 
ON A WRITE COMMAND. THE CONTEN 
REGISTERS IS PRINTED ALONG WITH 

XIRG WRITTEN 4 TIMES 

THIS WILL OCCUR IF A_WRITE STATUS ERROR CANNOT BE ELIMIN- 
ATED_IN 4 ATTEMPTS AT RE-WRITING THE RECORD WITH EXTENDED 
INTERRECORD GAP. NOT POSSIBLE DURING TEST O OR 1 AS THESE 
ARE “WRITE ONLY” TESTS AND IT IS NOT ABSOLUTELY NECESSARY 
FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SWITCH 
5 TOA “1” WILL DELETE “WRITE WITH XIRG”. 

END OF TAPE 

DRV PAT PAR DEN MODE RECORD LENGTH 
0 7 C 800 SSTP 1276 MAX 

WRITE ERRORS = S 
RECOVERED AT 1 = 3 
RECOVERED AT 3 = 1 
PERMANENT BADSPOT = 1 

ORV = UNIT NUMBER 
PAT = PATTERN NUMBER 

PARITY PAR = 
DEN = DENSITY 
MODE = WRITE START/STOP MODE 
RECORD = NUMBER OF RECORDS 
LENGTH = LENGTH OF RECORDS 

ON UNIT 0, USING PATTERN 7, EVEN PARITY, 800 BPI, WRITE 
MODE START/STOP, 1276 RECORDS OF MAXIMUM (1948 BYTES) LENGTH 
WERE WRITTEN. QOURING THAT TIME S WRITE STATUS ERRORS 
OCCURRED, 3 WERE RECOVERED ON THE IST RE-WRITE, 1 RECOVERED 
ON THE 3RD RE-WRITE. THE REMAINING ERROR NOT RECOVERED IS 
CONSIDERED TO BE CAUSED BY A PERMANENT BAD SPCT ON TRPE. 

S_OF COMMAND REGISTER) SETS 
TS OF THE COMMAND ANC STATUS 
THE RECORD NUMBER AND RECORD 
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READ ERRORS 

THE FOLLOWING ERROR TYPEOQUTS ARE POSSIBLE DURING A READ 
OPERATION: 

R. 

o
>
 

e 

READ STATUS ERROR 

COMD STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX — XXXXXX 47 4 

THIS WILL OCCUR WHEN ERROR (BIT 1S OF COMMAND REGISTER) 
3ETS DURING A READ OPERATION. THE © ntgyTS OF THE gonna 
NC STATUS REGISTERS IS PRINTED ALONG WITH THE RELORD NUMBER 

AND RECORD LENGTH. 

READ DATA ERROR 

COMO STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX — XXXXXX 107 1024 177777 178777 

THIS WILL_OCCUR_WHEN THE DATA READ DOES NOT AGREE WITH THE 
DATA WRITTEN. THE CONTENTS OF THE COMMAND AND STATUS REGISTERS 
IS PRINTED, ALONG WITH THE RECORD NUMBER AND RECORD LENGTH. 
ALSO PRINTED IS THe cont NTS OF THE MEMORY AQORESS FROM 
WHICH THE DATA WAS WRITTEN (EXPECTED) AND THE CONTENTS OF THE 
MEMORY ADDRESS INTO WHICH IT WAS READ (ACTUAL). THIS INDI- 
CATES THE FIRST DATA TRANSFER ERROR FOUND FOR THE RECORD. 
Me arene Is MADE TO DETERMINE IF THERE ARE OTHER DATA ERRORS 

READ PASS 

END OF TAPE 

CRV PAT PAR DEN MODE RECORD LENGTH 
3 4 1 CO \NSTP 127& M-MAX 

READ STATUS ERRORS = 3 
DATA_ERRORS = | 
NON RECOVERABLE ERRORS = 0 

ON UNIT 3, USING PATTERN 4, OOD PARITY, CORE DUMP, READ MODE 
NONSTOP, 1276 RECORDS OF VARYING LENGTH (4 TO 1024) WERE 
READ. OQURING THAT TIME 2 READ STATUS ERRORS AND ! DATA 
ERROR OCCURRED. THERE WERE O NON-RECOVERABLE ERRORS WHICH 
INDICATES THAT THE STATUS AND DATA ERRORS WERE ELIMINATED BY 
RE-READING THE RECORD UP TO THREE TIMES. 
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6.3 

6.3.1 

6.3.1.1 

6.3.1.2 

6.3.1.3 

6.3.1.4 

6.3.2 
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ERROR RECOVERY PROCEDURES 

WRITE ERROR RECOVERY 

THe POC ROU TO RECOVER FROM A WRITE ERROR IS DETERMINED By 
THE FOLLOWING: 

A. IS IT A “WRITE CNLY® TEST OR WILL THE DATA BE READ? 

IS “WRITE STATISTICAL RECOVERY” SELECTED (SW 6=1)? 

TS “DELETE WRITE WITH XIRG” SELECTED (SW 5=1)? 

F IT IS A_“WRITE ONLY" TEST AND “WRITE STATISTICAL RECOVERY” 
S NOT SELECTED (SW 6=0) THE WRITE ERROR IS SIMPLY COUNTED 
ND THE PROGRAM PROCEEDS TO THE NEXT RECORD. 

IF IT IS A “WRITE ONLY" TEST AND “WRITE STATISTICAL 
RECOVERY” IS SELECTED (SW 6=1), A WRITE ERROR IS COUNTED AND THEN 
A RECOVERY SEQUENCE (BACKSPACE’2 RECORDS, SPACE FORWARD 1 RECCRD, 
REWRITE ROCORD) IS ENTERED. THIS RECOVERY SEQUENCE WILL BE 
REPEATED UP TO 7 TIMES IF THE WRITE ERROR PERSISTS. IF A 
WRITE ERROR IS NOT ELIMINATED AFTER THE STH ATTEMPT IT IS 
COUNTED AS _A PERMANENT BAD SPOT ON TAPE. STATISTICS ARE SAVED 
T1 INDICATE HOW MANY TIMES THE REWRITE SEQUENCE HAD TO BE RE- 
feuTED TO RECOVER FROM EACH WRITE ERROR. 

IF IT IS A “WRITE AND READ” teat AND “WRITE STATISTICAL RECOVERY” 
IS SELECTED (SW 6=1) AND “WRITE WITH XIRG” IS NOT DELETED (SW S=0) 
THE PROGRAM WILL FIRST ATTEMPT TO DO A “WRITE STATISTICAL RECOVERY™. 
IF_A PERMANENT BAD SPOT IS ENCOUNTERED THE PROGRAM WILL THEN 
ATTEMPT TO RECOVER WITH fi “WRITE WITH XIRG". FAILURE TO RECOVER 
AT THIS POINT SHOULD RESULT IN A READ ERROR DURING THE REAL PASS. 

IF IT IS A “WRITE AND READ” TEST AND “WRITE STATISTICAL RECOVERY™ 
IS NOT SELECTED (SW 6=0) AND “WRITE WITH XIRG” IS NOT DELETED 
(SW S20) THE PROGRAM WILL TRY TO RECOVER ONLY BY REWRITING THE 
RECORD WITH EXTENDED INTERRECORD GAP. FAILURE TO RECOVER SHOULD 
RESULT IN A READ ERROR OURING READ PASS. 

READ ERROR RECOVERY 

A READ ERROR CAN OCCUR FOR TWO REASONS: STATUS ERROR OR DATA 
ERROR. A PROPER COUNT IS TAKEN FOR EACH TYPE OF ERROR. RECOVERY 

F A READ ERROR WILL CONa Ta! OF TRYING TQ _RE-READ 3 Ree RO LP 
Q TWO MORE TIMES (UNLESS SW 4Y=1 TO DELETE READ RE-TRYS 

SCOPING PURPOSES). IF THE ERROR PERSISTS IT IS CONSIDERED “NON- 
RECOVERABLE” AND THE PROGRAM WILL CONTINUE WITH THE NEXT RECORD. 

RESTRICTIONS 

NONE 

B. 

C. 

I 
I 
A 
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MISCELLANEOUS 

TAPE LENGTH 

SINCE EACH OF THE TESTS DEPEND ON REACHING THE “EOT” REFLECTOR 
FOR TERMINATING IT COULD BE ADVANTAGEOUS TO USE A “SHORT” TAPE. 
THIS WOULD HLLOW FOR LESS TIME TO RUN A SERIES OF TESTS WHILE 
VARYING THE TEST PARAMETERS (REFERENCE S.1.3). HOWEVER THIS 
IS NOT INTENDED TO IMPLY THAT CONSTANTLY CHANGING THE TEST 
PARAMETERS CONSTITUTES A MORE DIFFICULT TEST OF DATA RELIABILITY. 
THE LENGTH OF TIME UNDER Test IS MORE LIKELY TO SUPPLY THAT. 
IN ANY EVENT, IF A “SHORT” TAPE IS DESIRED, JUST PLACE AN “EQT™ 
REFLECTIVE Strip APPROXIMATELY SO FEET DOWN TAPE FROM THE “BOT™ 
MARKER. SO _THAT THE TAPE IS STILL USEFUL AS A “LONG™ TAPE 
ANOTHER “BOT" MARKER COULD BE PLACED A SHORT DISTANCE (APPROX- 
IMATELY 10 FEET) FARTHER DOWN ON TAPE. THIS WOULD EFFECTIVELY 
GIVE YOU TWO TAPES. CARE MUST BE EXERCISED WHEN MOUNTING THE TAPE 
TO POSITION IT AT THE PROPER “BOT” MARKER. . 

MEMORY AVAILABLE 

THE PROGRAM REQUIRES 4K OF MEMORY. IF 8K IS AVAILABLE, 
STARTING THE PROGRAM AT ADDRESS 200 OR 210 WILL EXPAND THE WRITE 
AND READ BUFFERS SO THAT MINIMUM LENGTH RECORDS WILL BE 
8 BYTES AND MAXIMUM LENGTH RECOROS WILL BE 2048 BYTES. 

PROGRAM DESCRIPTION 

GENERAL DESCRIPTION 

THE PROGRAM IS DESIGNED AROUND TWO MAIN SUBROUTINES “WRITE” AND 
"READ" AND A SERIES OF MINOR SUBROUTINES FOR MANIPULATING UNIT 
SELECTION. HANDLING ERROR STATISTICS AND RECORD POSITIONING. 
IF MORE THAN ONE UNIT IS SELECTED THE UNIT WITH THE LOWEST 
NUMBER IS SELECTED FIRST AND WHEN THE SEQUENCE IS COMPLETED 
THEN THE NEXT LOWEST UNIT NUMBER IS SELECTED UNTIL ALL UNITS HAVE 
BEEN SELECTED. THIS PROCESS IS REPEATED UNTIL ALL UNITS REACH 

TEST 0 

THIS IS A “WRITE ONLY” TEST. THE PROCEOURE IS TO WRITE 1 RECORD, 
REPEAT FOR ALL UNITS, CONTINUE UNTIL EOT. WRITE MODE OF NONSTOP 
(WMO=0) WILL NOT BE AN EFFECTIVE SELECTION FOR THIS TEST BECAUSE 
THE WRITE ROUTINE IS EXITED AFTER EACH RECORD TO CETERMINE IF 
ANY OTHER UNITS ARE SELECTED. READ MODE (RMO) HAS NO EFFECT ON 

TEST 1 

THIS IS A “WRITE ONLY” TEST SIMILAR TO TEST O EXCEPT A SEQUENCE 
OF 2S& RECORDS IS WRITTEN ON EACH UNIT BEFORE CHANGING TO THE 
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809 NEXT UNIT. READ MODE (RMO) HAS NO EFFECT ON THIS TEST. 
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TES. @ 

RECOREE ON EACH UNIT, THEN BRCKSPACE. 256 RECORDS ON EACH UNIT, 
THEN READ 256 RECORDS ON EACH UNIT, AND THEN REPEAT THE SEQUENCE 
UNTIL ALL UNITS ARE AT EOT. 

TEST 3 

THIS 1S A “WRITE AND READ" TEST. THE PROCEDURE IS TO WRITE 1 
RECORD, BACKSPACE, READ 1 RECORD AND REPEAT FOR EACH UNIT, THEN 
REPEAT THE SEQUENCE UNTIL ALL UNITS ARE AT EOT. WRITE MODE OR 
READ NODE OF NONSTOP (WMO=0 OR RMO=O) WILL NOT BE EFFECTIVE 

TEST 4 

THIS IS_A “WRITE ANO READ” TEST. IT IS SIMILAR TO TEST 2 EXCEPT 
UNITS ARE CHANGED BETWEEN EACH RECORD DURING WRITE, BACKSPACE, 
AND READ. WRITE MODE OR READ MODE_OF NONSTOP (WMO=0 CR RMO=0; 
WILL NOT BE EFFECTIVE FOR THIS TEST. 

TEST S 

THIS IS A “READ ONLY” TEST. THE PROCEDURE IS TO READ 1 RECORD, 
REPEAT FOR ALL UNITS, AND CONTINUE UNTIL ALL UNITS ARE AT EOT. 
THE MAIN PURPOSE OF THIS TEST IS TO PROVE COMPATIBILITY AMONG 
TAPE_UNITS. A TAPE_THAT IS WRITTEN ON ONE UNIT SHOULD BE_ABLE 
TO_BE READ ON ANY OTHER UNIT. TEST PARAMETERS THAT SELECT 
PATTERN AND RECORD LENGTH SEQUENCE MUST BE THE SAME AS THOSE USED 
TO WRITE THE DATA ON TAPE. ANY OF THE OTHER TESTS (OQ THRU 4) 
CAN BE USED TO GENERATE THE DATA. 

LISTING 
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STATUS AND COMMAND REGISTER BIT ASSIGNMENTS 

COMMAND REGISTER 

ERROR 

DEN 8 00 = 200 BPI 7 TRACK 10 = 800 BPI 7 TRACK 
OEN S Ol = S56 BPI 7 TRACK 11 = 800 BPI 9 TRACK 
POWER CLEAR 

PARITY O = 000 1 = EVEN 
UNIT SEL. BIT 2 
UNIT SEL. BIT 1 

UNIT SEL. BIT O 
NTROL UNIT READY 

NYERRUP ENABLE 

ADDRESS BIT 17 
ADDRESS BIT 16 

_ FUNCTION BIT 2 OOO = OFF LINE 100 = SPACE FORWARD 
001 = READ 101 = SPACE REVERSE 

FUNCTION BIT 1 O10 = WRITE 110 = WRITE XIRG 
FUNCTION BIT O O11) = WRITE EOF 111 = REWIND 

STATUS REGISTER 

ILLEGAL COMMAND (ILC) 

END OF FILE (EOF) 
CYCLICAL REDUNDANCY ERROR (CRE) 
PARITY ERROR (PRE) 

BUS Gran LATE (8GL ) 
END OF TAPE (EQT) 
RECORD LENGTH ERROR (RLE) 

BAD TAPE ERROR (BTE) 
NON EXISTENT MEMORY (NXM) 
SELECT REMOTE (SELR) 

BEGINNING OF TAPE (BOT) 
7 CHANNEL (7CH) 
SETTLE DOWN (SOWN) 

WRITE LOCK (WRL) 
REWIND STATUS (RWS) 
TAPE UNIT READY (TUR) 
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Pll 

000034 

000046 

oc00se 

000174 
000176 

000200 

000500 
000502 
000504 
OS0S06 
900510 

000009 

ccodc? 

000000 
00C034 
Ol2416 
OO0046 
003300 
000052 
040000 

000174 
000000 
000000 

000200 
000167 
000167 
000167 

000500 
172520 
17eS2e 
172524 
172526 
177776 

001162 
001610 
001630 

Oe 
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% 
~TITLE TM-11 DATA RELIABILITY 7 TRACK 

sROPYEIGHT, 1970197} ahachy QEQITAL EQUIPHENT CORP., MAYNARD, MASS. 01754 
"REVISED AUGUST 1972, JIM LACEY 
REVISED FEB 1976,RON PLATLKIS 

$ REARS ERERRA HRA ERA ARAR EEE R ERE EEE EEE REE ERE RRR R ERE R ERE RES 

;NOTE: THIS PROGRAM HAS BEEN MODIFIED TO WORK WITH OR WITHOUT 
; A HARDWARE SWITCH REGISTER 

5 RERAER KERR RAE AREER HK EE ERR A RARER REE EERE RE LES 

RO=40 
R1=41 
Re=%2 
R3=%3 
R4=%4 
RS=%S 
SP=%6 
PC=2%7 

s TRAP CATCHER IN UNUSED LOCATINOS 0-476 

~ ENABL ABS 

234 
TRAPS4 
=46 

ENDAOR 
=S2 

40000 

- LEREEEEAEEARAERERESERERAERERLLED 
*SOFTWARE SWITCH REGISTER LOCATION 
Bi ieleeiieleiebiaeieiaaiebieeiioiiiaaiias 
=] 
DISPREG:0 
SWREG: 0 

-=200 
JMP AUTOST 
JMP MEM4K 
JMP MEMSK 

.=500 
MTS 172520 
MTC 172522 
BC 172524 
CA: 172526 
CC: 177776 
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958 000Sle 

968 00536 

972 O00S40 

996 0006e0 

9398 000622 

1007 000644 

1010 900646 
1011 000650 
10le O006S2 
1013 000654 

900500 

000008 
000000 

000000 

000666 
009732 
000776 
001042 

MACYI1 27(732) 

SWR: 177570 
DISPLAY: 177570 
TKS: S60 

TPS 177564 
TPB: 177566 
MAXLEN: 1024. 

NLEN: 4Y. 
WBUF: BUFFER 
AeUr BUFFER+10c%. 

STAcK=S08 

i TEMPORARY STORAGE AREAS 

WRCHEK : 

PERMBS: 

O
O
O
O
O
O
O
O
O
9
0
O
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O
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0
0
 

DRVADR: DOTAB 

LOe 
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;MAX RECORD LENGTH 
:MIN RECORD LENGTH 
: STARTING RODRESS OF WRITE BUFFER 
STARTING ADDRESS OF READ BUFFER 
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1014 900656 001106 OYTAB 
1015 000660 0011Se DSTAB 
1016 Q09662 O01e16 DETAB 

000664 O0iebe 07TAB 17 
18 
19 OO0&66 coOg0000 DOTAB: 
20 000732 . =DOTAB+44 

1 000732 900000 DITAB: 
1022 000776 .2D1 TAB+44 
1023 00077& 900000 D2TAB: 

. =DeTAB+44 
10eS 00104e 900000 O3TAB: 

’ . =D3TAB+44 
10e? 001106 000000 DYTAB: 

. =DYTAB+44 
1029 001152 000000 DSTAB: 

. =DSTAB+44 
1031 001216 o00000 D&TAB: 

. =D6TAB+44 
1033 O0le62 000000 D7 TAB: 

.=D7TAB+44 
1035 0013e6 000000 CHARIN: 
1036 001330 900000 NUMTST: 
1937 001332 000000 PARAM: 
1038 001334 000000 TSTEX: 
1039 001336 000000 TEST: 

1041 001340 g00000 TSTTBL: 

Oo
- 

oa
 

;CHARACTER JUST INPUT 
;NUMBER OF TEST 
TEST PARAMETERS 
POINTS TO TEST PARAMETERS TO BE EXECUTED 
CONTAINS CURRENT TEST NUMBER 

; TEST TABLE 
:UP TO 10 TESTS CAN BE SELECTED TO 
BE RUN IN CONSECUTIVE ORDER 

S
G
O
O
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o
d
O
O
0
O
0
0
0
 

2
0
0
0
0
;
 

o
-
 
m
1
 

oO
; 

o
-
 
1
 
e
y
 

1051 001364 9000000 

1054 001366 
1085 001372 

012706 000500 AUTOST: MOV aSTACK sp 
0 MOV ATST 

1056 001400 0 

0 

1 
12767 177777 177150 
12767 O3622e5 177732 MOV s30de5, TSTTBL 

1057 OO1406 012767 O407S2 177726 MOV #40752, TSTTBL+2 
1058 001414 012767 027752 177722 MOV #27750, TSTTBL+4 
1059 .001422 012767 000003 177700 MOV #3, NUMTST 
1060 001430 O!2767 123456 005752 MOV #123456, LONUI “PRIME RANDOM NUMBER GENERATER 
1061 001436 012767 176543 005746 MOV #176543: HINUM 
1062 sDETERMINE THE SI2e OF the RITE AND READ BUFFERS. 
1063 001444 012737 OOL462 coO004 MOV #NXMRE SETUP NXM VECTOR 
1064 O014S2 005767 022272 TST RET ase OVER 4K OF MEMORY? 
1065 001456 o00240 NOP 
1066 O01460 000413 BR OVERYK :BR IF YES 
1067 OOl4b2 Oe2b26 NXMRET: CMP (SP)+. (SP)+ “POP THE STACK 
1068 OO1464 O12767 O00004 177036 MOV #4 MIALEN 
1069 001472 010767 O02000 177026 MOV #1024. , MAXLEN 
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001732 - 

015750 

000010 
004000 
017750 

000006 
012777 

176714 

176756 
000024 
000100 

000020 

oo0004 

176714 
176703 

006090 
001345 

013105 

176640 

176630 

176654 

000160 

012702 
104404 
016702 
104426 
016702 
104426 
005767 
001002 
000167 

012702 
104404 
105067 
012701 
005000 
012702 

013201 

O1le0e4 
013750 

000200 

osoa 
[- 000040 

177026 

177012 
177002 
177002 

oo0004 
176734 

176704 

176670 

1766Se 

176642 

OVERYK: 

NOe2 
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MOV NBUEFER+ 1024. , RBUF 
BR U.SEL 
MOV i MINL LEN 
MOV #2048. LEN 
MOV MOE EER SACHS RBUF 

‘DETERMINE DRIVES TO BE TESTED. 
A DRIVE WILE BE BE TESTED IF: 

N BE E SELECTED 

10-SEP-76 12:19 PAGE 26 

;GO0 SELCT ORIVES 

SET TRAP CATCHER 
;CLEAR DRIVE TABLE 
;RO=DRIVE 0 
:BR IF_NO CU _RDY 
;SELECT A DRIVE 
;SETUP Re FOR WAIT LOOP 
‘DOES DRIVE EXIST? 
:BR IF YES 

;DRIVE IS NON-EXISTENCE 
1S THIS DRIVE 7 OR 9 CHN? 
:BR IF 9 CHN 
1S WRITE LOCK ON? 
;BR_IF YES 
PUT ORIVE INTO TABLE 
INC. THE DRIVE NUMBER 

;HAS ALL DRIVES BEEN TESTED FOR EXISTENCE? 
BR IF NO 

,TYPE-OUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS. 

: 2. IT Fay, 
: ER Pu IS nite ENABLED 
TU.SEL: M 

MOY nidbc0, anc 
CLR DRV 
CLR Meares 
MOV #200, RO 
TSTB = ANTC 
BPL IDSELF 

NXT. TU: MOV DRVSEL , aMTC 
MOV #20. ,R 

USSTST: BIT #100? aNTS 
BNE uss. OK 
DEC R2 
BGT USSTST 
BR NO. SEL 

USS.OK: BIT #20, aMTS 
BEQ NO. SEL 
BIT a4, ants 
BNE NO: SEL 
BIS RO MSBITS 

NO. SEL: INCE ORVSEL+1 

ROR RO 
BNE NXT. TU 

tDSELF: NOV #MSG1OA,R2 

MOV MINLEN, Re 
DECPRT 
MOV MAXLEN, R2 
DECPRT 
TST MSBITS 
BNE +6 
IMP START 

-TYPE-OUT THE DRIVE/S TO BE TESTED 
NOV #MSG108, Re 

CLRB BUFFER 
MOV #BUFFER,R1 
CLR RO 
MOV #200, Re 

;FORM AND SAVE DRIVE NUMBER FOR TYPE-OUT 
CLRB (R13+ 3S 
MOVB ow? (RL) + 

;PRINT MIN. LENGTH 

;PRINT MAX. LENGTH 
ise ANY DRIVES SELECTED? 

R IF YES 
3;NO--GO HAVE OPERATOR SELECT DRIVES 

;SET RO TO ORIVE OQ 
;SET Re TO ORIVE 0 

;SET EOM 
; SPACE 
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176610 

000060 
0CCIS4 

os0007 

000109 
01375C 

” CleSO03 

176432 

000015 

176514 

176376 

000077 

17705 

_ 128502 
1764ve 
176472 

176455 
176446 
176446 

00S sL2 
005276 

177170 

177140 

177130 

176310 

17710e 

MACYI 27(732) 
BO3 

10-SEP-76 i2:19 FAGE 27 

R2 MSBITS 
ScEROS 

-(RI]) 

SBURFER- Re 

EXECUT 
RECORD LENGTHS ANO BUFFER AREAS FOR WK. 

MINLEN 
s1a54- MAXLEN 

rete ORIVE NUMBER E¥IST? 
NO 

7 YES--SAVE THE NUMBER 
sMAKE TT ASCII 
: COMMA 
POSITION DRIVE BI7 

s PEDATE DRIVE NUMBER 

:BR IF NO 
:SET con 
:CR 8 L 
: TYPE The ORIVE’S SELECTED 

;60 START TESTING 

sBUFFERS LOGY, . RBUF 

seoGg. MAXLEN 
BBUFFER+ e048. REL 

aSTACK, SP 

#123456, LONUM 
#170543 HINUM 
aMSG1 Re 

MSBITS 

315, CHARIN 
SELO! 
REBITS 

BR START 
RF ORO LENGTHS wen BUFFER AREAS FOR 8k. 

sNOY_AUTO START 
INITIALIZE STACK 

;PRIME RANDOM 
NUMBER GENERATOR 

;PRINT “SELECT DRIVES’ 
:CLEAR SELECTED ORIVE INDICATCR 

inne CHARACTER A CARRIAGE RETURN® 

EYES. WERE ANY DRIVES SELECTED 

:YES NOW SELECT TESTS 

71S CHARACTER A VALID NUMBER 0-77 
:NOQ, PRINT "2" 
i 15 CHARACTER A VALIO NUMBER 0-7? 
Hat =) 

:PRINT °?° 

3MASK OUT NUMBER 

sINITIALIZE BIT POSITION FOR CRIVE 0 
41 TO CRIVE SELECT 
:HAVE ORIVE OF EQUAL To CERS 
>MOVE BIT POSITION Fo" NEXT CRIVE 
: TRY RGRIN 
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VAL2: Bae RD MSBITS :COMPARE DRIVE SELECT WITH PREVICUS SELEC7ED 

B1SB RO, AsaITs :DRIVE WASN’T PREVIOUSLY SET, SO SET IT ‘Ow. 

VAL3: cB soe MSBITS sORIVE WAS SET, CLEAR IT. 
VALY: STB aT TPS 

SPL -4 
MOV aTPB -PRINT COMMA 
6R trans :RETURN TO WAIT FOR NEXT KEY 

“HAVE DRIVES SELECTED-NOW GET TEST SELECTION 
Sei TST: MOV 8"SGe, Re 

TOP -PRINT'’SELECT TESTS’ 
CLR NUMTST “CLEAR TEST NUMBERS SELECTED 
MOV eTSTTBL,RO : INITIALIZE TEST TABLE POINTER 

SELTI: WAITKY 
“MPR sg 1S. CHARIN :WAS CHARACTER A CARRIAGE RETURN? 
BNE SELte 
TST NUNTST sWERE ANY TESTS SELECTED? 
BEQ SELT3 :NO 
IMP EXECUT “YES, EXECUTE TESTS 

SELT@: CNPB bb, CHARIN :15 CHARACTER A VALID NUMBER 0-5 

CMPB #0, CHARIN IS CHARACTER A VALID NUMBER 0-5 
BLE SELPAT > YES 

SELT3: MOV ahS60, ,R2 

BR SELTI sRETURN TO WAIT FOR TEST SELECT 
SELPAT: MOV CHARIN, RY 

SWAB sR sROTATE TEST NUMBER INTO POSITION 
RCL RY 
ROL RY 
ROL RY 
ROL RY 
gic $107777,R4 
SP3 YPE 3 SPACES 

SHAVE VALID TEST, SELECTED, NOW oft SELECTED PATTERN 

CHEE #70, CHARIN 18 CHARACTER A VALID NUMBER 0-7 

CHPE #57 ,CHARIN i18 CHARACTER A VALID NUMBER 0-7 

SHAB CHARTN “MOVE PATTERN SELECT INTO POSITION 

BIC 8170777, CHARIN 
BIS CHARIN, RY sCOMBINE PATTERN WITH TEST 

s WAIT FOR PARITY SELECTION (O=EVEN, 12000) 

CMPB =s-#60,, CHARIN :1S CHARACTER=0 
BEQ SELPR “YES, EVEN PARITY 
CMP8 = &&  CHARIN 1S CHARACTER=! 
BNE SELT3 — otNO, HAVE ILLEGAL KEY 
BIS #400, R4 “YES, OOD PARITY 

SELPR: SP3 
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ccodse 

000065 

000100 

000079 

000200 

009163 

900300 

oc0066 

000061 

o0co20 

cod06e 

000040 

occce3 

000060 

000060 

000061 

000004 

oo0dbe 

000010 

CO0080 

00006! 

000001 

oco0be 

176876 

176566 

176550 

1765S32 

176Sle 

176502 

176464 

175446 

176426 

L7E416 

176400 

176369 
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sWAIT FOR DENSITY SELE?TION 
WAI TKY 
M #62, CHARIN 

BEQ SELON3 
CMPB —s-- 8&5. CHARIN 
BN SELON 
S] #100,R4 
BR SELON3 

SELONI: CMPB 870, CHARIN 
BN SELONe 
8! 8200, RY 
BR SELON 

SELDN2: CMPB = #C. CHARIN 
BNE SELt3_ 

S #300, R= BI 
SELDN3: SP3 

10-SEP-76 i2:19 PAGE 29 

-2S CHARACTER=2 
:YES, DENSITY=cO08PI 
i1s bHARACTERSS 

>SET DENSITY=5S6 BFI 

21S CHARACTER=8 

-SET DENSITY=800 SPI 

-1S CHARACTER=C 
*NO, HAVE ILLEGAL KEY 
“SET CORE DUMP MODE 

;WAIT FOR RECORD LENGTH SEQUENCES SELECTION 
WAI TKY 

CMPB  —s- #60, CHARIN 
BEQ SELA3 
CMPB  s- #61, CHARIN 
BNE SELAL 
BIS #20, R4 
BR SELR3 

SELR1: CMPB s62,CHARIN 
8NE SELRO 
BIS #40 RY 
BR SELR3 

SELR2: CMPB  &863,CHARIN 
BNE SELT 
1S #60,R4 

SELR3: SP3 
;WAIT FOR WRITE MODE SELECTION 

WAITKY 
CMPB —s- #&0, CHARIN 
BEO SELW2 
CMPB —s-&G&L_, CHARIN 
BNE SELWI 
BIS #4. R4 
BR Sele 

SELW1: CMPB 862, CHARIN 
BNE SELt3 
BIS #10,R4 

SELWe: SP3 
WAIT FOR READ MODE SELECTION 

WATTKY 
CMPB s-60,, CHARIN 
BEQ SELAM2 
CMPB  —s-- #61 ,CHARIN 
BNE SELAM1 
BIS #1,R4 
BR SELRM2 

SELRM1: CMPB #62, CHARIN 
BEQ . +6 

:IS CHARACTER=0 
>YES, RLS=MIN 
-IS CHARACTER=1 

SET RLS=MAX 

sIS CHARACTER=2 

:SET RLS=MIN-MAX 

21S CHARACTER=3 

;SET RLS=MAX-MIN 

sSET WMO=NONSTOP 

;SET WMO=START-STOP 

;SET WMOsRANDOM 

;SET RMO=NONSTOP 

;SET RMO=START-STOP 
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SELRMe: 

sHAVE ALL PARAMETERS 
‘ MOV MSG 

SELOK1: 

;EXECUTE SELECTED TEST 
MODES EXECUT: 

EXEC: 
EXEC]: 

*RETURN 
HONE: 

MACYL1 27(732) 

JMP 
BIS 
SP3 

JMP 
MOV 

CLR 

03 
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SELT3 
#e,R4 ;SET RMO=sRANDOM 

’ ee oe OP ;PRINT 
WAITKY ;WAIT FOR CARRIAGE RETURN 
#1S,CHARIN 
+6 

SELT3 
aTPS 
“4 
#12, aTPB 
aTps 

#40, aTPB 
RY tO)4 
NUMTST 
#10. ,NUMTST 
SELOK1 | 
SELT1 
aMSGS , Re 
TOP 

;+1 TO TEST COUNT 
sEQUAL TO TEN YET 
3YE 
3;NOQ, ACCEPT NEXT SET 

; INITIALIZE MODES 

STSTTBL, TSTEX 
aTSTEX, PARAM 
PARAM, RO 
87777_.RO 
RO. TEST 
TESTO 
#10000, RO 
TESTI 
820000, RO 
TESTe 
#30000, RO 
TEST3 
#40000, RO 
+6 
TESTS 

;GET TEST PARAMS 

MP TESTY 
HERE AFTER COMPLETION OF TEST 
MOV #MSG30,Re 

#1, ISWR :IF BIT O=1 REPEAT ALL PATTERNS 
DONE! 
PARAM RO 
#170777. RO 
87000, RO sREACHED PAT 7 
DONE! 7Y 
#1000, PARAM "NO, +1 TO PAT 
EXEC! : REPEAT 
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DOCNE1: DEC NUMTST 
BNE DOAGN 
MOV dete, Re 
BNE ENDAOR 
HALT sFINISHED ALL TESTS 

ENDAOR: JSR PC, (2) 
NOP 
NOP 
NOP 

DOAGN: ADD 82, TSTEX 
BR EXEC :00 NEXT TEST 

- TESTO 
WRITE ONE RECORD, CHANGE DRIVES, GO TO EOT 
testo: BIS #2, MODES “EXIT WRITE EVERY RECORD, NO READ PASS 

CERALL :CLEAR ERROR COUNTERS ANS REWIND 
GENPAT “GENERATE PATTERN 

TO: RSFDRV "RESET DRIVE SELECTION TO LOWEST NUMBER 
TOA: MVCTRS ‘RESTORE DRIVE COUNTERS 

BIT #40, MODES 1S THIS DRIVE AT EOT? 
BNE TOB “YES, SKIP WRITE 

WRITIT “WRITE 
SVCTRS SAVE DRIVE COUNTERS 

TOB: aR CHGDRV s ANY MORE DRIVES SELECTED? 

JSR PC, ALLEOT ‘ORE ALL ORIVES AT EOT? 
BR TO :NO 

“TEST! IMP DONE sYES, EXIT 

“WRITE RESORD LENGTH SEQUENCE, GO TO NEXT ORIVE, CONTINUE TO EOT ON ALL ORIVES. 
tESTi: BIS ODES “EXIT WRITE AFTER RLS, NO READ PASS 

ec AACE “CLEAR ERROR COUNTERS AND REWINC 
GENPAT GENERATE PATTERN 

Tl: RSFORV *RESET DRIVE SELECTION TO LOWEST NUMBER 
TIA: MVCTRS *RESTORE DRIVE COUNTERS 

BIT 840, MODES *1§ THIS DRIVE AT EOT? 
BNE TIB “YES, SKIP WRITE 

WRITIT :WRIt 
SVCTRS :SAVE DRIVE COUNTERS 

T1B: aR CHGDRY iN MORE ORIVE SELECTED? 

JSR PC, ALLEOT ?ARE ALL DRIVES AT EOT? 
BR TI = NO 
JMP DONE ‘YES EXIT 

-TEST2 
“WRITE A RECORD LENGTH SEQUENCE , CHANGE DRIVES 
BECKSPACE CHANGE DRIVES, READ, CHANGE DRIVES. CONTINUE TO EOT ON ALL ORIVES 

§ sEXIT WRITE AFTER RLS, DO READ PASS 
crhaLt CLEAR ERROR COUNTERS AND REWIND 
GENPAT GENERATE PATTERN 

Te: RSFCRV SET ORIVE SELECTION TO LOWEST NUMBER 
Ten: MVCTRS RESTORE ORIVE COUNTERS 

BIT 840, MODES 11S THIS DRIVE A” ECT” 
BNE TeB YES, SkIP WRITE 
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ne PISRIVERS SELECTED? 

RESTORE ORIVE COUNTERS 
15 THIS READ AT EQT? 
;YES, SKIP BACKSPACE 
; BACKSPACE 
SAVE DRIVE COUNTERS 
:ANY MORE DRIVES SELECTED? 

s RESTORE oR TNE COUNTERS 
:1§ THIS READ AT EOT 
iNES, SKIP READ 

EA 
SAVE DRIVE COUNTERS 
; ANYMORE DRIVES SELECTED? 
;YeS 
:ARE ALL ORIVES AT E0T? 

sYES EXIT 

; TEST3 
pHRITE One RECORD cnenyee DRIVES, BACK SARE, CHANGE DRIVES, READ gHeNe DRIVES 

Stee 
Tee: RiORG 

BR T2A 
Tec: MVCTRS 

BIT #20, MODES 
BNE T20 
ISR PC GOBKWD 

SVCTRS 
T20: CHGORV 

BR T2c 
T2E: MVCTRS 

BIT #20, MODES 
BNE ToF 

READIT 
Ter: SVCTRS 

CHGORV 
BR Tee 
JSR PC, ALLEOT 
BR To 
JMP DONE 

tEST3 6M 
eran 
GENPAT 

13: RSFORV 
T3A: MYCTRS 

BIT #40, MODES 
BNE 138 

WRITIT 
SVCTRS 

138: CHGDRV 
BR T3A 

T3¢: MVCTRS 
BIT #20, MODES 
BNE 730’ 
JSR PC GIBKWD 

130: SVCTRS 
CHGORV 

BR T3C 
T3€: MVCTRS 

BIT #20, MODES 
BNE T3F 

READIT 
T3F: SVCTRS 

CHGDRV 
BR T3E 
JSR PC, ALLEOT 
BR 13 
JMP DONE 

EXIT WRITE EVERY RECORD, 00 READ PA 
:CLEAR ERROR COUNTERS AND REWIND 
GENERATE PATTERN 
:SET DRIVE SELECTION TO LIWEST NUMBER 
RESTORE DRIVE COUNTERS 
IS THIS DRIVE AT EOT? 
sYES, SKIP WRITE 
WRITE 
SAVE DRIVE COUNTERS 
sANY MORE DRIVES SELECTED 

;RESTORE ORIVE COUNTERS 
1S THIS DRIVE AT EOT 
YES, SKIP BACKSPACE 
s BACKSPACE 
SAVE ORIVE COUNTERS 
ANY MORE DRIVES SELECTED? 
;GO 
RESTORE ORI\E COUNTERS 
31 THIS ORIVE AT EOT? 
ines. SKIP READ 

EA 
SAVE ORIVE COUNTERS 
; ANY MORE DRIVES SELECTED 
; YES 
i BRE ALL DRIVES AT EOQT? 

“YES, EXIT 

;TESTY 
s;WRITE RECORD, CHANGE ORIVES, REPEAT FOR RECORD LENGTH SEQUENCE 

iT 
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;READ RECORD, CHANGE DRIVES, REPEAT FOR RLS 
tEST4: BIS i HODES EXIT UR ITE Fy RY RECORD, DO READ PASS 

q GENERATE PATTERN 
BIT 814, aTSTEX 
BNE T4 
BIC #7, MODES 
BIS #5. MODES “EXIT WRITE AFTER RLS, DO READ PASS 

T4: CLRALL “CLEAR ERROR COUNTERS AND REWIND 
THA: RSFDRV *SET DRIVE SELECTION TO LOWEST NUMBER 
THB: MVCTRS RESTORE DRIVE COUNTERS 

MOV RECORD,WRRECR SAVE RECORD 
SVCTRS : SAVE RRTVES COUNTERS 
CHGDRV ; ANYMORE DRIVES SELCTED? 

BR T4B SYES 
BIC #10. MODES ? INDICATE RLS END 

THC: RSFORV “SET DRIVE SELECTION TO LOWEST NUMBER 
THD: MVCTRS * RESTORE DRIVE COUNTERS 

BIT 840, MODES 1S DRIVE AT EOT 
BNE THE’ : YES SKIP WRITE 
MOV URRECR, , SVRECR SAVE START OF RLS 

MOV SVRECR,WRRECR  :RESTORE START OF RLS 
SVCTRS’ -SAVE DRIVE COUNTERS 

THE: CHGDRV ; ANYMORE DRIVES SELECTED? 
BR THD “YES 
BIT $10, MODES ; ARE WE AT END OF RLS 
BNE T46 : YE 

TUF: MVCTRS : RESTORE AORIVE, COUNTERS 
BIT #40, MODES ;ARE WE AT EOT? 
BEQ THC = NO 

CHGORV “ANYMORE DRIVES SELECTED” 
BR THF YES 

THC: RSFDRV :SET DRIVE SELECTION TO LOWEST NUMBER 
THH: MVCTRS *RESTORE DRIVE COUNTERS 

BIT #20, MODES 15. THIS DRIVE AT EOT? 
BNE THJ’ SKIP BACKSPACE 
JSR PC GOBKWD tBRCKSBACE 

TH): SVCTRS :SAVE DRIVE COUNTERS 
eR CHGDRV iN MORE DRIVES SELECTED? 

THK: RSFORV SET DRIVE SELECTION TO LOWEST NUMBER 
THL: MVCTRS RESTORE ORIVE COUNTERS 

BIT #20, MODES *IS THIS READ AT EOT? 
BNE THN YES, SKIP READ 
Cre LASRCR, RECORD iHAVE WE READ LAST RECORD WRITTEN? 

MOV LASRCR,SVRECR SAVE LAST RECORD 
BIT #3, PARAM :IS READ MODE NONSTOP? 
BEQ THM YES 
MOV RECORD, LASRCR 
INC LASRCR -+1 TO LAST RECORD WRITTEN 

THM: READIT : READ 
MOV SVRECR,LASRCR RESTORE LAST RECORD WRITTEN 

SVCTRS :SAVE DRIVE COUNTERS 
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THN: 
BR 

TP: 
CMP 
BNE 

8R 
JSR 
BR 
JMP 

; TESTS 
: READ ONLY 
*RANDOM PATTERN 
tESTS: BIS 

TS: MOV 

TSO: 

TSE: 

TSF: 

TSH: 
TSJ: 

CHGORV 
THE 
MVCTRS 
LASRCR, RECORD 

cHgORY 

PC ALLEOT 
THA 
DONE 

#-1, TSFLAG 
WRITIT 
#10, , MODES 

PC, TESINC 
RECORD, TSINC 
RECORD’ 
#10, MODES 
RSFORV 
MVCTRS 
#20,MODES 
TS)’ 
RECORD, LASRCR 
TSINC, LASRCR 
SYCTRS 
CHGDRV 
TSC 
RSFORV 
MVCTRS 
#20, , MODES 

LASRCR, SVRECR 
#3, PARAM 
TSE 
RECORD, LASRCR 
LASRCR 
READIT 
SVRECR, LASRCR 
SVCTRS 
CHGORV 
TSE 
PC, ALLEOT 
TSH 
DONE 
RSFORV 
MVCTRS 
RECORD, LASRCR 
TSK 
#10,MODES 

10-SEP-76 12:19 PAGE 34 

s ANGMORE DRIVES SELECTED? 

sRESTORE DRIVE COUNTERS 
; ARE WE AT END OF RLS? 
“NO 
i ANYMORE DRIVES SELECTED? 

;ARE ALL DRIVES AT EOT? 

YES, EXIT 

TNVGL AD EXCEPT FOR SPECIFIC CASES 

;CLEAR ERROR COUNTERS AND REWIND 
sGENERATE PATTERN 
s ENABLE Exit FROM WRITE ROUTINE 
ENTER WRITE ONLY TO INITIALIZE RECORD SEQUENCE 
; ORE WE AT END OF RLS? 
; YES 
*SEE IF RECORD LENGTH SHOULD BE CHANGED 

; INDICATE AT START OF_RLS 
:SET ORIVE SELECTION TO LOWEST DRIVE NUMBER 
RESTORE ORIVE COUNTERS 
:18 THIS DRIVE AT EOT 

;CURRENT RECORD + SEQUENCE LENGTH 
SAVE DRIVE COUNTERS 
; ANYMORE DRIVES? 
;YES 
SET DRIVE SELECTION TO LOWEST NUMBER 
RESTORE DRIVE COUNTERS 
513 THIS DRIVE AT EOT? 

SAVE END OF RLS RECORDS 
1S READ MODE NONSTOP 
:YES GO TO EN Pa RLS 
:NEXT TO BE R 
ish, EXIT READ. AFTER ONE RECORD 

SRESTORE END RECORD 
‘SAVE DRIVE COUNTERS 
iBNY MORE DRIVES? 

sALL AT EOT? 
;NO 
;YES EXIT 
SET DRIVE SELECTION TO LOWEST NUMBER 
sRESTORE DRIVE COUNTERS 
i ARE WE AT END OF RLS? 

‘VES, 
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TSK: BR CHGORV ; GNYMORE DRIVES SELECTED? 

BIT #10,MODES AT END OF RLS? 
BNE TSE :NO 
JSR PC ALLEOT “ALL DRIVES AT E0T? 
BR TS = NO 
JMP DONE “YES, EXIT 

TSFLAG: OQ 
TSINC: 6 

“SAVE DRIVE RECORD aND ERROR COUNTERS 
SVCTR: JSR TROEX 
SVCl: MOV Fass (1)4 

CMP sORVADR, RO 
BNE SVC] 
RTS PC 

-RESET DRIVE COUNTERS BACK INTO PROGRAM 
AVCTR: JSR PC, CTRDEX 
MVI: MOV (134. (O)4 

CMP #ORVADR , RO 

cel 
{SET _UP BO ENTERS Afar MOVE AND SAVE COUNTERS 
TROEX: MOV WRCHEK , RO 

MOV SORVADR’ Ri 
ADD CORIVE,R1 
ADD CORIVE, RI 

CTR 

MOV 
RTS PC 

iCLEAR ALL ORIVE COUNTERS 
ALRAL RSFORV 
EtRie: JSR PC, REWIND 

JSR PC’ CLRTBL 
SVCTRS 
CHGORV 

BR CLR 
BIS #10, MODES “AT END OF RLS 
CLR TFLAG 

RESET RIVE SELECTION TO LOWEST NUMBER 
RSFDR: CLR CDORIVE START WITH DRIVE 0 

MOV #200, CORVBT *BIT FOR ORIVE O 
RSFl: BIT MSBITS, CCRVBT 315 DRIVE SELECTED? 

BNE RSFe “YES 
INC CDRIVE 7NO + 1 TO DRIVE 

ROR CORVBT -ROTATE DRIVE BIT 
BR RSF 1 " sREPEAT 

RSF2: MOV CDRIVE , COMAND 
SWAB COMAND 
ISTE PARAM “SET PROPER DENSITY BITS 

BIS #40000, COMAND 
BIT #100, PARAM 
BEQ +10’ 
BIS #20000, COMAND 
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DZTMCC.P11 

004720 
004726 
paety 

004740 
oo4744 
QO4746 
004752 
004754 
004756 
004762 
004764 
004772 
004774 

004776 
o0S00e 
005004 
005012 
O0SO016 
005020 
00S0c6 
005032 

005034 
005036 
005040 
OOSO46 
o0S0S0 
00S0Se 
oOSOS4 

005144 

032767 

000207 

005267 
000241 
006067 
001004 
104410 
062716 
000207 
036767 
001762 
000727 

104414 

001422 

104410 

000207 

000400 

004000 

173624 

173614 

o0000e 

173876 

173500 

173554 
173462 

000016 
000140 

000060 

000400 

000010 

177366 

001100 

oooco4 

00311e 

000002 

174404 

173626 

173566 

173470 

173454 

173576 

173424 

173546 

173516 

03 
MACYI1 ¢7(732) 10-SEP-76 12:19 PAGE 36 

BIT #400, PARAM TEST PARITY SELECTED 
BNE +10 : 009 
BIS #4000, COMAND ‘EVEN 
RTS PC 

-SELECT NEXT DRIVE IN SEQUENCE 
+1 WORD TO EXIT ADDRESS IF LAST DRIVE TESTED 
QHGOR: INC CORIVE +1 TO DRIVE NUMBER 

ROR CORVBT ;MOVE MASK BIT OVER 1 PLACE 
BNE CHG} "BRANCH IF MORE bRives SELECTED 

RSFORV sRESE! DRIVE SELECT TO LOWEST NUMBER 
a00 #2, aSP 2 TO SKIP OVER FIRST EXI™ 

CHG1: BIT CORVBT,MSBITS 
BEQ CHGOR 
BR RSFe 

-REWIND DRIVE TO BOT 
REWIND: TSTB an Me 

BPL “WAIT FOR CONTROL UNIT 
HOV so atc >SELECT DRIVE 

BCC sWAIT FOR TU READY 
BIS 16 aMTC : REWIND 
JSR PC, GOWAIT 
RTS PC’ EXIT 

jARE ALL DRIVES AT END OF TAPE 
ALLE RSFORV 
acces MVCTRS 

BIT #60, MODES ;AT EOT? 
BEQ ALLEOS :NO 

CHGDRV “DONE ALL DRIVES? 
BR ALLI :NO 
BR ALL3 

ALLEOS: CKSW 
IT #400, ISWR ; TEST SHITCH 8 TO EXIT AT END OF SEQUENCE 
EQ ALL2’ NO, GO TO EOT 

BIT #10. MODES AT END OF SEQUENCE 
BEQ ALL2 NO, EXIT, DON’T DUMP ERROR COUNTERS 

“DUMP ERROR COUNTERS ON ALL DRIVES ’ 
GTROMP: RSFDRV 

MVC 
TST TSFLAG 
BNE CTRD :DUMP READ ONLY 
JSR PC,ENDT1 
CKSW 
BIT #4, MODES sREAD PASS SELECTED? 
BEQ CDOMEND : NO 

CTRO1: JSR PC, RNOTP1 
CDMEND: CHGDRV :DONE ALL ORIVES 

BR CTROMP+2 :NO 
ALL3: ADD #2, (6) INCREMENT RETURN POINT 
ALL2: RTS FC’ 



TM-11 DATA RELIABILITY 7 TRACK 
DZTMCC.P11 

OOS146 
005152 

Bbeled 
005162 
005170 

005172 

00S2S0 
Se 

005426 

o0s432 
pos440 
o0s444 
O05446 
g0s4se 
005454 
OOS4E0 
o0s462 
O05466 

012700 

042767 
900207 

012777 

o0o00e 

005767 

004767 

017767 
005777 
100542 
005767 
001410 
016700 
006300 
062700 
005210 

000602 

000644 

000070 

000200 
000001 
005234 
000101 

000340 

000240 

173384 

1732S0 
177774 
000020 

173226 
oo0004 
173236 
000C40 

173242 
173264 
177130 

173216 
173202 
173112 

173102 

173234 

177540 

173042 
173036 

173lee 

173114 

000602 

173454 

173310 
000014 
173322 
173260 

173256 

177760 

173274 
173310 
174036 

173250 
173264 
173320 
174004 

173264 

173116 

173076 

173066 
173054 

173140 

LO3 
MACY11 27(732) 

;CLEAR REO AND WRITE TABLES 
CLRTBL: MOV HWRCHEK, RO 
CLRTIL: CLR (0)+ 

che RO sMODES 
NE CLATI 

BIC 870, MODES 
RTS PC 

- INTERRUPT ENABLE, GO, WAIT FOR 
QOWAIT: MOV #200, dCC 

MOV #1, SWAIT 
MOV aGN1, aMTV 
BIS #101; aMTC 

SWAIT: WAIT 
MOV #340, acc 
RTS PC 

GWi: MOV #240, SWAIT 
RTI 

-WRITE RECORD SECTION 
WRITI: TST RECORD 

BNE NOINCR 
MOV MAXLEN, STRLEN 
MOV #-4. BLING 
BIT #20, PARAM 
BNE Wi 
MOV MINLEN, STRLEN 
MOV #4. BLKINC 

Wl: MOV STRLEN, WRTLEN 
BIT #40, PARAM 
BNE NOINCR 
CL BLKINC 

NOINCR: MOV RECORD, WRRECR 
TST TSFLAG 
BEG +4 
RTS PC 
CLR WRPASS 

STRTOP: MOV COMAND, MTC 
TSTB = MTC 
BPL 4 
ROR aMTS 
BCC <4 

NONSTP: MOV WRTLEN, JBC 
NEG JBC 
MOV WBUF , ICA 
BIS 84, MTC 
JS GOWAIT R 

» RETURN HERE AFTER’ INTERRUPT 
ANTS, STATRO 
ant 

BMI ERROR 
TST  WRPASS 
BEQ ——*TSTSTP 
MOV —- WRPASS, RO 
ASL —s-RO 
AOD = SWRCHEK,RO 
INC RO 

10-SEP~7€, 12:19 PAGE 37 

INTERRUPT 
>SET PRICRITY LEVEL 4 
-B1SWAIT INSTR 
-SET INTERRUPT RETURN 
“INTERRUPT ENABLE, GO 
“WAIT FOR INTERRUPT 
; RESTORE PRIORITY LEVEL 7 

!NOP IT JUST IN CASE 11/34 
:RETURN FROM INTERRUPT 

31S THIS THE FIRST CORD 
;NO, SKIP SET UP OF RECORD LENGTH AND BLOCK INCREMENT 

:00ES RECORD LENGTH CHANGE” 
; YES 

;EXIT WRITE ROUTINE IF TEST S 

;SELECT UNIT 

WAIT FOR CU READY 
WAIT FOR TU READY 

;SET BYTE COUNT 

;SET CURRENT ADDRESS 
;WRITE 
; INTERRUPT ENABLE, GO, WAIT FOR DONE 

;SAVE STATUS 

;HAVE ERROR FLAG, CHECK FOR EOT 
suas THIS A RECOVERY PASS 
’ 

sYES 

3+1 TO APPROPRIATE RECOVERY PASS COUNTER 

Sd 



TM-11 DATA RELIABILITY 7 TRACK 
OZTMCC.Pll 

1742 
1743 
1744 
1745 
1746 
1747 
1749 
1749 

005470 

005560 

00SS6e2 
005566 

005632 
105634 
. J5642 
OOS644 
O0S646 
OOS&S4 
005656 

005660 

005750 

005067 

001414 

004767 

000207 

005267 

000207 

173100 
000014 

173064 

000142 
000001 

000010 

000002 

000010 

001450 
177400 
177470 

001576 

172756 

000034 
000001 

000010 

o0000e 

172740 
000010 
172700 

172672 
172726 

172716 

172622 
172664 

000010 

173630 

73120 

173110 

173076 

173552 

O01ble 

17301e 

173002 

172770 

172752 

172732 
172614 

172602 

172704 

172674 

03 
10-SEP-76 12:19 PAGE 38 MACY11 27(732) 

CLR WRPASS 
TSTSTP: BIT #14 PARAM sIS WRITE MODE NONSTOP? 

BN STOPOP : NO 
S WRPASS :YES 

BNE NONSTP 
JSR PC, TESINC : CHANGE RECORD LENGTH 
SIT #1 MODES EXIT AFTER RLS? 
BEQ Wid :NO 
BIT #10. MODES YES, ARE WE AT END OF RLS? 
BEQ NONSTP NO 
RTS PC “YES 

Wid: BIT #2, MODES “EXIT EVERY RECORD? 
BEQ NONSTP -NO 
RTS pc - YES 

STOPOP: BIT #10, PARAM IS WRITE MODE RANDOM? 
BEQ Wil’ > NO 

-RANDOM STALL DELAY 
RANSTP: JSR 

BIS eiPra0G, RANDOM 
RANI: MOV . RY sDELAY 1 MILLISECOND 

INC ae 
BNE .-2 
INC RANDOM 
BNE RANI 

Wil: TST WRPASS . 
BNE STRTOP 
JSR PC, TESINC 
BIT al * MODES iEXIT AFTER RLS? 

BIT #10, MODES sYES, ARE WE AT END OF RLS? 
BEQ STRtOP ;N 
RTS PC ves 

Wie: BIT #2, MODES SEXIT EVERY RECORD? 
BEQ STRTOP “NO 
RTS PC > YES 

-SEE IF RECORD LENGTH SHOULD BE CHANGED 
TESINC: INC RECORD >+1 TO RECORD COUNT 

BIC #10. MODES ‘NOT END OF RLS UNLESS SET BELOW 
TST BLK KINC 
BEQ TSINCe 
ADD BLKINC, WRTLEN 
CMP WRTLEN, MINLEN ; RECORD LENGTH TOO SHORT? 
BLT RESETL’ RESET 
CMP WRTLEN, MAXLEN RECORD LENGTH TOO LONG? 
BLE TSINC2’ :NO 

RESETL: MOV STRLEN,WRTLEN :YES, RESET 
TSINCe: TSTB RECORD 

BNE TSINC3 = NO 
BIS #10,MODES ‘INDICATE AT END OF RLS 

TSINC3: RTS PC 

;HAVE_AN ERROR FLAG DURING WRITE OPERATION 
IF ERROR IS CAUSED BY END OF TAPE FLAG DUMP WRITE ERROR COUNTERS 
FOR ALL OTHER ERRORS: PRINT COMMAND AND STATUS REGISTERS AND RECORD \UMBER 
-IF-READ PASS IS SELECTED, TRY TO RECOVER BY WRITING WITH XIRG. 
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006200 

096204 

006224 
006230 

006232 

006236 

006302 

032767 
001511 

004767 
042777 
052777 
000167 

O0S267 
052767 
012702 
104404 
012702 
104404 

004767 

016767 

012702 

7 TRACK 

175600 

172606 

172606 
020000 

Ole616 

1726ee 
003006 

000100 

172532 
000010 

172544 
000004 

o0e41e 
172476 
002000 

177500 
0020Se 
002046 
c00040 

177220 
177777 

~ 172414 
000010 
177006 
000016 
009004 
177152 

172414 
000040 
013537 

012644 

002640 

173070 
177763 
013272 
000004 

013252 
000010 

013262 

172620 

172510 

172536 

172456 

172524 

172560 

172474 

172350 

172340 
172330 
172322 

172310 
172302 

172426 

003ibe 
003154 

003142 

003126 

MACY11 27(732) 

ERROR: 

ERR1: 

TESREC: 

TESRC1: 

STRECI: 

JMP ST 
;DRIVE IS AT EOT 
ENDTAP: INC 

BIS 
ENDT1: MOV 

MOV 
Q 

;DUMP WRITE ERRORS 
WRTOMP: JSR 

NO3 
10-SEP-76 12:19 PAGE 39 

#175600, STATRD 
ENOTAP 
WRPASS 
ERR1 
WRCHEK 
#20000, aSWR 
TESREC 
aMSG7, Re 
TOP 
WRTLEN, LENGTH 
PC,PRTS 

#100, 3SWR 
TESRCI 
WRPASS 
#8. .WRPASS 
STRECI 
PERMBS 
wij, NODES 
+ 

PC. XRGREC 
WRPASS 
#2000, STATRD 
NOTAP 

PC’ BACK I 
#40, aNTS 
.+6 
STRTOP 
#-1, 08C 
COMAND aMTc 

RECORD 
#40. MODES 
#sGe4, Re 
TOP 
8MSG8,R2 
TOP 

PC,PRTD 

PARAM. CHAR 
#177763, CHAR 
#MSG14. Re 
#4. CHAR 
+6 

#SG12, Re 
#10, CHAR 
+6 
#MSG13, Re 

;AT EQT? 
sYES 

sFIRST ERROR? 
YES. + 1 TO WRITE ERROR 
; TYPE ALL ERRORS? 

;PRINT ERROR 

;PRINT STATUS, COMMAND, RECORD, LENGTH 

i RECOVER STATISTICALLY SELECTED? 

:+1 TO WRITE RECOVER 
; HAVE WE TRIED TO WRITE RECOVER 8 TIMES? 

YES, +1 TO PERMANENT BADSPOT? 
iS READ PASS SELECTED? 

sBACKSPACE 2 RECORDS - 

;SPACE FORWARD 1 RECORD 

;CHANGE FROM SPACE TO WRITE 

; INDICATE DRIVE AT EOT 

PRINT DRIVE, PATTERN, PARITY, DENSITY 
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"> TRACK MACYL! 27.732) LO-SEP-76 :2:19 PAGE 40 

. TOP SPRINT WRITE MODE 
172310 MOV RECORD, 2 

DE PRT -PRINT RECORD NUMBER 
173010 9c310= MOV PARAM, CHAR 
eerie OO30aT4 BIC 8177717. CHAR 
13320 MoV aMSG1?_ Re 

ooaceo occ3ce2 ™ 820, CHAR 
BNE . +6 

013327 MOV aMSG18. Re 
9oec4a 003046 CMP 840, CHAR 

BNE +6 ; 
0:3302 MO\ aNSG1S,Re 
goo%¢ 303C32 SMP #60, CHAR 

BNE +6 
013311 MOV anSGi_ ne 

TOP . :PRINT RECORD LENGTH SEQUENCE 
01333 MCV an5619, Re 

172164 MOV WRCHEK , R2 
DECPRT -PRINT “WRITE ERRCRS=” 

n0604 MOV SWRCHEK +2, RO 
OS0060 CSCYTHS MOVE =—s-8 0. MSGe20417 
00474! WRIDI: INCE megedel? :PRINT STATIS7ICAL RECOVERY 

BEO WRTD2 
013360 MOV ah520, RZ 

MOV (9),92 
nECPRT SRECSVERED AT X 

wWRTD2: TST (O)¢ :JuST INCREMENTING 
cocs2e cup RO, SURCHER +20 

7 NE WRYD! 
172132 153 PERMES . 

BNE 1 :SKIP PRINT IF = 0 
Ck SW 
RTS pC 

013492 18: MOV ansG20A, Re 

Welle MOV PERMGS , Re SPRINT “PERMANEN” SADSPOT" 
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RTS 

DECPRT 
CKSW 
PC 

CO4 
10-SEP-76 42:19 PAGE 41 
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TM-11 DATA RELIABILITY ° TRACK 
DoTMCe.Pll 

140791 

DOY 
MACYL1 271732) 10-SEP-76 12:19 PAGE 4e 

;sENERATE DATA PETTERN 
ipLL PATTERNS HAVE BITS 15,14,7,6 SET IN CASE CORE DUMP SELECTED 

OV WBUF 
MOV BaRAR 3 
SWAB sé 
ASL R3 
BIC #177741 ,R3 
fD0 SPATPNT.R3 
MOV aR3, PC 

PATPNT: pared 

:PATTERN 0 
“HISH FREQUENCY OUTSIDE SKEW 
FATEO: MOV 4140701, R3 

BR PFILi 
:HALF FREQUENCY OUTSIDE SKEW 

3402 
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O0b6le 
O0E616 

00620 
006524 

006722 

006724 
006726 
906730 
906734 
906736 
006740 
006742 

006744 

012703 
000530 

012793 
GOOS3e 
167737 
17°S76? 
177375 

Ole703 
J00Se4 
150340 
142310 
140702 

O!2703 
O00Sii 

012702 
cooscs 

0i2793 
o00s02 

012703 
oooso0 

012703 
000475 
157437 
167737 
167757 

7 TRACK 

149301 

OC6626 

006642 

1S2725 

165352 

177377 

177701 

000301 

171622 

171600 

006752 

MACYL! 27(732) 

PATOO: MoV 
BR 

:PATTERN | 
“SLIDING O 
PATEL: MOV 

BR 
PEI: 167737 

175767 
177375 

“SLIDING 1 
PATO!: nov 

POL: 150340 
142310 
140702 

:PATTERN 2 
“HIGH FREQUENCY 
PaTEe: HOV 

“HIGH FREQUENCY 
PATO2: MOV 

BR 
:PATTERN 3 
:HALF FREQUENCY 

E3: MOV 

04 
10-SEP-76 12:19 PAGE 43 

#140301,R3 31 
PFIL1 

#PE1, R3 
PFIL 

27437 
* 35467 
37075 

eP01,R3 
PFIL3 

: 10040 
:2010 
7402 

EVERY OTHER TRACK 
#152725,R3 212425 
PFILI 

EVERY OTHER TRACK 
#165352,R3 :2S0Se 

OUTSIDE TRACK, HIGH FREQUENCY INSIDE TRACKS 
PAT ie 4177372, ,R3 : 37077 

“HIGH FREQUENCY OUTSIDE TRACK, HALF FREQUENCY INSIDE TRACKS 
PATO3: MOV #177701,R3 - 37401 

BR PFILI 
sPATTERN 4 
SINCREMENTING PATTERN (NO ALL 0°S) 
PATEY: MOV #301,R3 

MOVB  -R3 (ay 
CMP RBUF, R2 
BNE 
BR PATEND 
INCB RQ 
BEO PATEY 
BR PATEY+4 

-INCREMENTING PATTERN (INCLUDING ALL 0°S? 
PATOH: CLR R3 

MOVE = R39, (2) 4 
CMP RBUF , Re 
BNE +4 
BR PATEND 
INC R3 

ek PATO4+2 
sPATTERN 5 
“THREE 0°S EACH TRACK EVERY 67H WORD 
PATES: MOV sPES_R3 

BR FILS 
PES: 157437 517437 

167737 » 2743? 
167757 27457 



- 

TM-11 DATA RELIASILITY ° TRACK 
DOTMCC.P1) 

2e0e4 907100 
eCeS 007102 
e026 007106 
2027 007110 

e6e9 907112 
2G20 007114 
2031 007120 
e03e 007122 
2033 007126 
2034 007130 
2035 007132 
2036 007134 
2037 007136 
2038 007142 

14078 
140701 

012703 
o004e4 

004767 

000766 

007000 

Leer7e 

0002Ce 
000077 

000336 
171460 

000iS2 
000316 
171440 

171426 

CO0006 

171406 

000006 

000344 

04 
MACY1 27(732) 10-SEP-76 12:19 PAGE 44 

173767 : 33467 

tae aa a¢ ’ 

176778 ab ee 
177376 : 37076 

-THREE 1°S EACH TRACK EVERY 67H WORD 
Paros: Mov sP0S5.R3 

BR PFIL§ 
POS: 160340 20040 

150340 : 10040 
150320 : 10020 
144310 “4010 
142310 2010 
142304 2004 
141302 - 1002 
140702 402 
140701 40] 

-PATTERN 6 
“ALL 1°S ALL TRACKS 
Pate: HOV #-1,R3 

PFICI 
:PATTERN 7 
“RANDOM (NONE ALL 0’S) 
PaTe?: JSR PC RANGEN 

BITB #77. RANDOM 
BEQ PATE7 
MOVB RANDOM, (2)+ 
CMP RBUF Re 
BNE PATE? 
BR PATEND 

-RANDOM (WITH ALL 0°S) 
PaTo7: JSR PC. RANGEN 

BR PATEND 
;FILL WRITE BUFFER WITH CONSTANT PATTERN 
PFILJ: MOV RI, (2)4 

CMP RBUF Re 
BNE PFIL 
@R PATEND 

-FILL WRITE BUFFER WITH 3 WORD PATTERN 
PFIL3: MOV R3,R4 

ADD #6°R4 
PFIL3A: MOV (35+, (2)4 

CMP RBUF ; Re 
BNE +4 
BR PATEND 
CMP R3,R4 
BNE +6 
SUB 86 R3 
8R PFIL3A 

;FILL WRITE BUFFER WITH 9 WORD PATTERN 



TM-11 DATA RELIABILITY 
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PFIL9: MOV R3,R4 
ADD #22,R4 

PFILSA: MOV (3)4, (2)4 
CMP RBUF , Re 
BNE +4 
BR PATEND 
CMP R3,R4 
BNE 46 
Sus #2e,R3 
BR FIL PFIL9A 

: FINISHED PATTERN GENERATION 
“IF CORE DUMP NCT SELECTED CLEAR BITS 15,14,7 
bares. gi #100 PARAM 

EQ ATE 
BIT WoO PARAM 
BNE PRTEN2 

PATEN: MOV WBUF Re 
PATENI: BIC #140300, (2)+ 

CMP RBUF Re 
BNE PATEN! 

PATEN2: RTS PC 

;RANDOM NUMBER GENERATOR 

10-SEP-76 12:19 PAGE 45 

iI CORE OutP’ SET? 

:MAYBE, IS CORE DUMP SET? 
sYES 
sNO 
;CLEAR BITS 15,14,7,6 
s DONE ALL” 

“EXIT WITH RANDOM NUMBER IN Loca NAMED “RANDOM” 
RANGEN: MOV SV 

MOV RI.SV1 
MOV Re) Sve 
MOV R3,SV3 
MOV LONUM, RO 
MOV HINUM.R1 
MOV #7 ,R3 
CLR 2 

RANGL: ASL RO 
ROL Ri 
ROL Re 
DEC R3 
BNE RANG! 
ADD LONUM, RO 
ADC Ri 
Ad HTNUM RI 
ADC Re 
Ado 81057,RO 
apc Ri 
aoc R2 
ADD #47401,R1 
adc Re 
ADD #6.Re 
ADD Re. RO 
aoc Ri 
MOV Ro, RANDOM 
MOV RO, LONUM 
MOY RI} AHINUM 
MOV Sv0,R 
MOV svi. RY 
MOV Sv2.Re 
MOV SV3/R3 

E REGISTERS 

:SET UP LOW DIGIT 
;SET UP HIGH DIGIT 
;SET UP SHIFT COUNT 

:SHTFT RO LEFT AND 
;ROTATE CARRY INTO LSB oF Ri 
ROTATE CARRY OUT OF A! INTO 
:DECREMENT R3 
:CONTINUE SHIFT LOOP 
ADD NUMBER rR MAKE X 129 
; PROPAGATE CAR 

OC NUMBER a MAKE X ie9 
PROPAGATE CARRY 

ADD LOW CONSTANT 
“PROPAGATE CARRY 
PROPAGATE CARRY 
ADD _HIGH CONSTANT 
PROPAGATE CARRY 
ADD HIGH CONSTANT 
SRE-PRIME RO WITH HIGH DIGIT 
PROPAGATE CARRY 
SAVE RANDOM NUMBER 
sPu RO BACK IN LONUM 

1 BACK IN HINUM 
‘RESTORE REGISTERS 

& IN ALL WORDS OF WRITE DATA SUFFER 

AND 
Re 
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2097 O07404 000207 RIS PC sEXIT 
2098 OO7406 000000 RANDOM: 0 
2039 o07410 900000 LONUM: 0 
2100 OO7412 900000 HINUM: 0 
2101 O07414 d00000 svo: 0 
2102 007416 oo0000 Svl: oO 
2103 od7420 O00000 Sve: 9 
2104 OO7422 000000 Sv3: =O 
2105 
2106 
2107 “READ RECORD SECTION 
2108 OO7424 305767 171174 READI: TST RECORD “FIRST RECORD? 
2109 007430 001003 BNE SRI NO 
2110 OO7432 Olbrer i7lii6 i7i2de MOY STRLEN.READLN :SET INITIAL READ LENGTH 
elll QO744O 012767 177775 171124 SRl: MOV 8-3, ROPASS “INITIALIZE READ PASS COUNTER 
lle OO7H4 016777 171112 171026 ROSTPD: MOV COMAND, JMTC 
2113 9807454 106777 171022 TSTB =—s MTC 
2114 007460 100375 BPL “4 sWAIT FOR CONTROL UNIT READY 
2115 OO746e 006077 171012 ROR anTs 
2116 OO7466 103375 BCC 4 -WAIT FOR TAPE UNIT READY 
2117 007470 016700 171040 READGO: MOV RBUF , RO 
2118 OO7474 O16701 171142 MOV READLN, RI 
2119 007500 105020 RG!: CLRB  (O)+ :CLEAR READ BUFFER 
2120 307502 005301 DEC RI 
2121 907504 001375 NE RG] 
2lee 907506 016777 171130 170770 MOV READLN, aBC -SET BYTE COUNT 
2le3 907514 005477 170764 NEG asc 
21e4% 007520 016777 171010 170760 MOV REUF, ICA :SET CURRENT ADDRESS 
2125 007506 016777 171032 170746 MOV COMAND., aMTC 
2'eb 007534 05e777 O00002 170740 BIS #2, anTe 
-t2? OO7542 OO4767 175424 JSR PC’ GOWAIT 
3129 sRETURN HERE AFTER’ INTERRUPT 
Pied OO7S46 017767 170726 171024 MOV aMTS, STATRD 
2130 007554 005777 170722 TST anc sANY STATUS ERRORS 
2131 007560 100504 BMI RDERRO * YES 
2132 “CHECK FOR DATA ERRORS 
2133 007562 016700 170746 MOV RBUF , RO 
2134 007565 016701 170740 MOV WBUF RI 
2135 007572 016702 171044 MOV READLN, Re 
2136 907576 Oeedel SRS: CMP (O)+ (1+ -CHECK FOR PROPER DATA TRANSFER 
2137 GO7600 001045 BNE DATERR “HAVE DATA ERROR 
2138 007602 162702 oocode SUB #2, Re “CHECKED ALL TRANSFERS? 
2139 007606 001373 BNE gro :NO 
2140 007610 032767 OO0003 171514 RISSTP: BIT #3, PARAM 
2141 907616 601007 BNE RDSTPC 
2142 007620 6004767 000274 JSR PC_ROINCR s INCREMENT FOR NEXT BLOCK 
2143 007624 O26767 170774 170776 CMP RECORD, LASRCR 
2144 007632 001316 BNE READGO 
2145 007634 000207 RTS PC EXIT READIT 
2146 007636 032767 O00002 171466 RDSTPC: BIT #2, PARAM -TS READ MODE RANDOM? 
2147 307644 OO1414 BEQ ROSTP :NO 
2148 00764 004767 177364 RNORDS: JSR PC. RANGEN 
2148 O076Se 052767 177400 177526 BIS #177400, RANDOM 
2:50 007660 012704 177470 RNDS1: MOV 8-200. ,R4 sDELAY 1 MILLISECOND 
2:51 007664 O0S204 INC RY 
2152 007666 001376 BNE .-2 
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032777 
001014 
Cl1e702 
104404 
916762 
004767 
014102 
104412 
01400e 
104412 
022767 
001002 
00S267 
000426 

032767 

004767 

022767 
001002 
005267 
032777 

000667 

005267 
005767 
001416 

066767 
026767 
002404 
026767 
003403 
016767 

17751e 

000216 
170716 

020000 

012776 

170704 
001066 

177775 

170644 

175600 

020000 

012751 

170616 
001000 

177775 

170564 
000020 

170510 

000100 
177352 
170836 
177775 
002000 

170500 
170446 

170440 
170476 

170466 

170370 

170729 

170570 

170616 

170610 

170600 

170802 

170530 

170532 

170436 

170464 
170464 

170502 
170362 

170350 

170454 
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INC RANDOM 
BNE RNOS 1 

ROSTP: JSR PC RDINCR 
CMP RECORD, LASRCR ;DONE LAST RECORD? 
BNE ROSTPD :NO 
RTS PC “YES EXIT 

“HAVE DATA ERROR 
DATERR: BIT #20000, aS s TYPE ALL READ ERRORS? 

BNE DATERI =NC 
Moy #MSG9A, Re 

MOV READLN, LENGTH 
JSR PC PRTS 
MOV -(1),R2 sPRINT EXPECTED DATA 

OCTPAT 
MOV -(0),R2 

OCTPRT sPRINT ACTUAL DATA 
DATERI: HP #3, , ROPASS 

INC DAERRS :+1 TO DATA ERRORS 

“STATUS INDICATES AN ERROR CHECK FOR EOT 
ROERRO: BIT #175800,STATRD ;IS ERROR LEGITIMATE OR EOT? 

REQ RNOTAP ” "HAVE EOT 
BIT #20000, aSWR “TYPE ALL READ ERRORS? 
BNE RTSREC’ :NO 
MOV #MSG9, Re 

TOP :PRINT ERROR 
NOV READLN LENGTH 

-+ 1 TO ROERRS IF a ERROR PASS 
RTSREC: CHP 3 , ROPASS 

INC RDERRS +1 TO STATUS ERRORS 
RTSR1: BIT #20, aSWR “DELETE READ RETRYS (SW 4)? 

BNE RPASS3 YES 
INC RDPASS “DONE ALL RE-READS? 
BEQ RPASS1 : YES 
JSR PC BACK! :NO, BACKSPACE TAPE 
JMP ROSTPD GO’ AGAIN 

RPASS1: INC NRREAD :+1 TO NONRECOVERABLE READ 
RPASS3: MOV #-3, ROPASS 

BIT #2000 STATRD  ;AT EOT? 
BNE TP YES, TYPE “EOT™ 
BR abst 1p 

-SET UP POINTERS FOR NEXT RECORD 
ROINCR: INC RECORD 

TST BLKINC 
BEG RESTRI 

; RECORD BBD IS CHANGING COUNT IT 

RESTRL: 

BLKINC, READLN 
Crip READLN;MINLEN ;IS LENGTH LESS THAN MINIMUM 
BLT RESTRL’ *NO 
CMP Regen, , MAXLEN iis LENGTH GREATER THAN MAXIMUM? 
BLE 
MOV STRLEN,READLN RESET INITIAL LENGTH 
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2209 O10166 
2210 
2211 
eel2 
g13 919170 
14 O10174 

2215 010176 
2216 910204 
2017 O10el2 
2218 010220 
2219 010204 
2220 Ol0es2 
2201 
e222 910234 
2223 010240 
2224 010046 
2225 019252 
2226 010254 
2227 010260 
2208 
2209 010262 
2230 
2231 - 010266 
2232 010274 
2233 019302 
2224 10306 
2235 10314 
2236 10316 
2237 010322 
2238 010330 
2239 910332 
2240 010336 
2241 910340 
2e42 O10344 
2243 010346 
2244 10354 
2245 010362 
2246 010366 
2247 010374 
2248 010375 
2249 10402 
2250 10410 
2251 O1041e 
2252 O10416 
2253 10424 
2254 10426 
2255 10432 
2256 010434 
2257 10440 
2258 o1044e 
2259 O10446 
2260 
2261 
2262 10450 
2263 10454 
2264 010456 

000207 

006077 
103378 
012777 
016777 
0S2777 
004767 
042777 
900207 

004767 

104404 

004767 

016767 
042767 
012702 
022767 
001002 
012702 
022767 
001002 

104426 

012702 
104404 
016702 

170304 

177777 
170354 
00001e 
174746 
000016 

177660 
000020 
013602 

012644 

900610 

171040 
177774 
013272 
000001 

0132Se 
000002 

013262 

170260 

170760 
177717 
013320 
000020 

013327 
000040 

013302 
000060 

013311 

013432 

170164 

013462 

170152 

170300 
170270 
170262 

170250 

170376 

001132 
001124 

O011le 

001076 

001052 
001044 

001032 

001016 

001002 

MACY11 27(732) 
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;WAIT FOR TAPE UNIT READY 
;COUNT 1 RECORD 
;SELECT DRIVE 
; ISSUE BACKSPACE 

; INDICATE AT EOT 

;PRINT DRIVE, PATTERN, PARITY, DENSITY 

:PRINT READ MODE 

;PRINT RECORD NUMBER 

;PRINT RECORD LENGTH SEGUENCE 

RESTRI: RIS PC 

-BACKSPACE ONE RECORD 
BACKI: ROR aMTS 

BCC - 
MOV #-1,38C 
MOV COMANG, aMTC 
BIS #i2,antc 
JSR PC. GOWAIT 
BIC 816, aMTC 
RTS pC 

-DRIVE HAS REACHED EOT IN READ MODE 
RNDTAP: JSR PC RDINCR 

BIS wet MODES 
RNOTP1: MOV anstes, Re 

MOV #MSG8,Re 
TOP 

-OUMP ERROR COUNTERS 
READMP: JSR PC, PRTD 

MOV PARAM. CHAR 
BIC #177774, CHAR 
MOV #MSGLY, Re 
CMP #1. CHAR 
BNE 46 
MOV #MSG12,R2 
CMP #2, CHAR 
BNE +6 
MOV #MSG13,R2 

TOP 
MOV RECORD, R2 
DECPRT 
MOV PARAM, CHAR 
BIC #177717, CHAR 
MOV #MSG17,Re 
CMP #20, CHAR 
BNE . +6 
MOV #MSG18,R2 
CMP #40, CHAR 
BNE . +6 
MOV $MSG1S_R2 
CMP #60, CHAR 
BNE +6 
MOV #4SG16,Re2 

TOP 
MOV #/3G21,Re 

TOP 
MOV RDERRS, Re 
DECPRT 

MOV 8MSG22, Re 
TOP 

MOV DAERRS, R2 
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010462 
010464 
oie 

Bibe7e 
010500 
010502 

104426 
Q12702 013503 
104404 
Oi67ge 170140 
1044 
104436 
000207 

KO4 
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DECPRT 
MOV #MSGe3,Re 

TOP 
MOV NRREAD , Re 
OECPRT 
CKSW 
RTS PC 

o
w
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5 

v4 
ae 010504 012767 
2279 ~O10Sie 032777 

S88) Bibess BBNPES 
S585 Bibess Baar 
2e84 010534 016777 
ee8S Q10S4¥e 952777 
2286 Q10550 016777 
ee8? 010556 005477 
ee88 010562 016777 
e289 010570 006077 
2e90 010574 103375 
2291 010576 004767 
223e 
2e93 
e294 010602 017767 
ee95 010616 905777 
22% 010614 100403 
e297 010616 OCS9§7 
ee98 010622 000207 
2e99 O10624 032767 
2300 010632 001771 
e301 010634 005267 
e302 010640 001324 
2303 
2394 QO10642 012702 
e305 Q10646 104404 
2306 Q10650 016767 
e307 QO10656 004767 
2308 010662 Ole70e 
2309 Q10666 104404 
2310 010670 032767 
2311 010676 001702 
egle 010700 042777 
e313 010706 952777 
2314 019714 004767 
2315 010720 000207 
2316 
2317 
e318 010722 016767 
2319 010730 016767 
2320 010736 001003 
2321 OQ10740 004767 
esee2 010744 000207 
2323 O10746 316777 
23e4 010754 166777 
2e3eS 010762 005477 
e3e6 010766 016777 
e327 910774 105777 
2328 nett 100375 

1002 006077 

177774 
000040 

177442 
167750 

170024 
000014 
170064 
167722 
167744 
167704 

174370 

167672 
167666 

167752 

175600 

167734 

Oleb16 

167764 
000150 
Ol32e4 

002000 

000016 
000003 
174252 

167676 
167672 

174032 

167656 
167646 

167502 

167472 

170062 
167772 

167740 
167732 
167726 

167716 

167770 

167746 

167700 

167702 

167574 
167566 

167706 
167666 

167530 
167S2e2 

167506 

LOY 
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sWRITE RECOVERY UTILIZING EXTENDED INTERRECORD GAP 
SUSED AFTER EVERY 7 REWRITES OR AFTER 
EACH WRITE ERROR IF ecALIST ICAL RECOVERY NOT SELECTED 
5 USED ON I READ PASS SELECTED 
XRGREC: MOV ,WRPASS :COUNT 4 REWRITES 
xReDe BIT =0° aSWR “DELETE WRITE XIRG (SW S) 

aN XRGRCO s YES 
S PC BACK 

STB ante 
BPL 
MOV GOnAND aMTC 
BIS #14 antec -WRITE XIRG 
NOV WRTCEN, aBC *SET BYTE COUNT 

MOV UBL, aca -SET CURRENT ADDRESS 
ROR ants’ ‘WAIT FOR TU READY 

4 
JSR PC, GOWAIT 

;RETURN HERE AFTER INTERRUPT 
MOV aMTS, STATRD ;SAVE STATUS 
TST anTC’ 
BMI XRGS ;HAVE ERROR FLAG, CHECK FOR EOT 

XRGRCO: CLR WRPRSS 
RTS PC ;EXIT WRITE XIRG 

XRGS: BIT #175600, STATRD 
BEQ XRGRCD sONLY EOT, EXIT 
INC WRPASS ;DONE 4 XRG 
BNE XRGO 

;PRINT STATUS AFTER 4 XIRG ERRORS 
MOV #MSG7,Re 

TOP ;PRINT WRITE STATUS ERROR 
MOV WRTLEN LENGTH 

PC PRTS ;PRINT STATUS, COMMAND, RECORD, LENGTH 
MOV aaGi I: Re 

TOP :PRINT "XIRG WRITTEN 4 TIMES” 
BIT #2000, STATRD 
BEQ XRGREC 
BIC #16, aMTC 
BIS 83, aMTC sWRITE AN EOF 
JSR PC, GOWAIT 
RTS PC 

-GO BACKWARD ON TAPE X RECORDS 
GOBKWD: MOV RECORD, LASRCR 

MOV WRRECR’ RECORD 
BNE GOB1 sIS NEW RECORD=0 
JSR PC, REWIND * YES REWIND 
RTS pC’ EXIT 

GOB1: MOV LASRCR, aBC ‘SET BYTE COUNT TO DIFFERENCE 
SUB WRRECR, JBC “BETWEEN LASRCR AND WRRECK 
NEG aBC 
MOV COMAND, aMTC 
TSTB anc ;WAIT FOR CU READY 

ROR IMTS ;WAIT FOR TU READY 
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2330 011006 103375 
2331 011010 O4e777 000016 
2332 011016 OSe777 O000le 
5333 pt ios: OO4767 9174142 
gat 11030 000207 

2336 011032 O1e702 013021 
e337 011036 104404 
2338 011040 017702 167436 
2339 O11044 104412 
e340 011046 016702 167526 
e341 Q110S2 104412 
e342 011054 016702 167544 
2343 011060 O0Se02 
2344 Q11062 104426 
2g4S 011064 016702 167466 
2346 011070 104426 
e347 Q11072 104436 
2348 011074 000207 
2349 
2350 
e351 Q11076 QO16767 167462 
e3$e 011104 000367 000316 
2353 011110 142767 000170 
e354 QO11116 052767 000260 
2355 Ol11e4 004767 000300 
e356 O11130 104430 
e357 Oll132 016767 170174 
2358 011140 000367 000262 
2359 011144 006067 000256 
e360 011150 O42767 000170 
2361 Q11156 OS2767 000c60 
e362 011164 004767 000240 
2363 011170 104430 
e364 Q11172 016767 170134 
e365 Q11200 009367 d00e2e 
2366 Q11204 O42767 000176 
e367 QOll2le OSe767 000260 
2368 Ollee0 004767 000204 
2369 
2370 
2371 OQ1l224 016767 170102 
e372 Qlle3se O42767 177477 
2373 Qlle4O 012702 013645 
2374 011244 022767 000100 
e375 OlleSe 001002 
e376 QO11254 Ole70e 013655 
2377 O112e60 22767 000200 
2378 Qlieb6 001002 
2379 Qlle70 012702 013665 
2380 O11274 Oee767 000300 
2381 011302 9001002 
2382 011304 Ol2e702 013675 
2383 Q11310 104404 
2384 QOll31l2 104436 
2385 011314 000207 

167464 
167456 

000322 RTD: 

000310 
000302 

oo0266 

000250 
c00e4e 

000226 

code14 
000206 

000174 
000166 

000154 

000140 

000124 

S 
PRINT COMMAND, 
RTS: MOV 

T DRIVE, PATTERN 
MOV’ COM 

MOY 
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4 
#16, aMTC 
#12. aMTC 
PC GOWAIT 
PC 
STATUS, RECORD NUMBER, LENGTH 
aNG98, Re 
T 
aMTC,Re 

STATRD, Re 

RECORD, Re 
Re 

LENGTH, Re 

PC 

PARITY, DENSITY 
AND, CHAR 

CHAR 
#170, CHAR 
#260. CHAR 
PC, OCTP ;PRINT DRIVE NUMBER 

PARAM, CHAR 
CHAR 
CHAR 
#170, CHAR 
#260’ CHAR 
Pc, otTP sPRINT PATTERN NUMBER 

PARAM, CHAR 
CHAR 
#176, CHAR 
#260° CHAR 
PC, OCTP sPRINT PARITY 

PARAM, CHAR 
#177477, CHAR 
¥MSG26, Re 
#100, CHAR 

#MSG27, Re 
#200, CHAR 

#MSGee, RE 
#300, CHAR 
+6 
#MSG29,Re 

PC 
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2386 
2387 011316 012767 
B38 B1i386 {ecoRs 
2390 011230 012767 
2391 011336 004767 
2392 011342 006102 
23939 O11344 006102 
2394 011346 012767 
2395 011354 006102 
2396 011355 006102 
2397 011360 906102 
2398 011362 010267 
2399 011366 042767 
2400 011374 052767 
2401 11402 O060G2 
e402 O1l4o4 004767 
2403 O11410 Oo6102 
e404 O11412 005267 
2405 O1l416 001356 
2406 011420 104430 
2407 Oll4ee 000207 
2408 O11424 000000 
2409 011426 o00900 
2410 O11430 105777 
e411 O11434 100375 
2412 011436 016777 
2413 O11444 000207 
e414 
E415 
O416 
2417 O1I446 012767 
2418 O114S4 012767 
2419 O1l462 012767 
2420 11470 012767 
2421 11476 005267 
e422 O11S02 167702 
2423 011506 100373 
e424 011510 067702 
e425 11514 004767 
2426 011520 005267 
2427 011524 01002 
2428 011526 104430 
2429 011530 0O00207 
2430 011532 062767 
2431 11540 000753 
2432 11542 005767 
2433 011546 001010 
2434 011550 022767 
2435 011556 Oo1404 
2436 011560 016767 
2437 011566 O00406 
2438 911570 012767 
2439 011576 052767 
e440 11604 105777 
2441 011610 100375 

000060 

0CO0061 
000065 

177773 

000040 
177770 
009060 

oc002e0 

000006 

167066 

177764 

177773 
011632 
000040 
177777 
000120 
000122 

000114 
000022 
000100 

oo00de 

oo00s4 

177777 

000042 

000060 
000060 
166712 

000102 

000070 

000050 

000032 
ooooe4 

167060 

000150 

000124 

000076 

000046 

000034 

000030 
000016 

MACY1L1 27(732) 
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;PRINT OCIAL VALUE IN REGISTER 2 
ScTPR: MOV #°0, CHAR sINITIALIZE 1ST NU 

TST Re ide VALUE POSITIVE 
BPL OCT! >YES PRINT 0 
MOV #71, CHAR “NO PRINT 1 

OCT1: JSR pc, OCTP 
ROL Ro 
ROL Re 
MOV #-5, OCT -COUNT 5S DIGITS 

OCcT2: ROL Re 
ROL Re 
ROL Re 
MOV HAR SAVE DIGIT 
BIC Re coe CHAR  :CLEAR OTHER BITS 
BIS #60, CHAR *MAKE ASCII DIGIT 
ROR Re 
JSR PC, OCTP : PRINT 
ROL Re 
ING OCT +1 TO DIGIT COUNT 
BNE OCT2 *NOT DONE 
SP3 
RTS PC EXIT 

OCT: QO 
CHAR: OF - ; 
OCTP: TSTB  aTPS 

BPL <4 sWAIT FOR READY 
MOV CHAR, JTPB : PRINT 
RTS PC 

;PRINT DESIMAL VALUE IN REGISTER 2 
DECPR: MOV #-S, DIGCNT 

MOV HOECPNTS2, DECPNT 
MOV 840, ZERO 

TYPT1: MOV #-1' DIGIT 
TYPT2: INC pctT 

SUB JDECPNT ,R2 
BPL TYPT2 
ADD QDECPNT , Re 
JSR PC DECOLIT 
INC DIGCNT 
BNE ory 
SP3 
RTS PC 

TYPT3: ADD #2, DECPNT 
BR TYPT1 

DECOUT: TST DIGIT 
BNE DECI 
CMP #-1 DIGCNT 
BEQ pec 
MOV ZERO, DIGIT 
BR DEC2’ 

DECI: MOV #60, ZERO 
BIS #60; DIGIT 

pece: STB arTPs 
BPL oy 

MBER AS 0 



THot2 DATA RELIASILINY 
comee. al 

ey4e OllS:2 olerr’ 
2443 011620 000207 

Re i Ge S142 Silese BoOo4O 
244" 611630 11632 
2448 B11636 3420 
e449 011634 091750 
e452 «011636 OCO144 
24s] 31184C 209012 
evSe 211642 OCO901 
e4$3 . 
2454 O1:884 195777 
vss C1i6s0 150375 
e456 811652 105-77 
ess? C1166} 
e458 O:1660 117077 
2489 011566 117767 
ev62 C1l1E74 042767 
evé1 Of3°0e 000297 
e4+be 
2463 O11706 012702 
e464 011710 404 
e¥eS Jlirle 207 
2466 C117:4 929057 
2467 0117e2 
e468 
2469 
e470 
e471 Oli72e 142777 
es72 011730 112267 
ey73) (O11734 1267 
e474 611740 60160 
e475 «011742 00506 
2476 OL1746 000207 
2477 911750 lel227 
esveé 011754 OO1406 
ee79 0117S 108777 
2382 O117be 100375 
481 Ol1764 ll2er? 
ewBe Cli7v7ad 20076! 
e483 _ 
e484 011772 195777 
e4xse 3011776 109375 
2486 912000 1!2777 
2487 ©12006 106777 
esBE@ OleOle 100375 
ev82 012014 112777 
e490 Olede2 1 
2491 Ole024% 105767 
“e432 «6032030 100744 
e493 012032 900740 
2334 «(012934 000000 
e49s 
esse 

16664 

166654 

166634 
166626 
005200 

O:1714 

020040 

009300 

166540 

166534 

166524 

000215 
166510 

COCe te 

s€6516 

16683€ 
16743 
S67424 

057 

166572 

166516 

166502 

BOS 

:YES, EXIT 
S15 SWRRACTER AN @ WHICH INDICATES A CARRIAGE RET. 

MACYLE 27(°7392) 10-SEP-76 i2:19 PAGE 53 

MUV DIGIT, aTPa 
RTS PC 

IGIT; 
IGCNT: 

Pel RO: 40 

DECPNT: .42 
1ooco. 
1999, 
100. 

10. 

skE1BOARD INPUT 
WAITh: rst aThs “WAIT FOR KEY 

STB aTPs ;WAIT FOR TELEPRINTER REACY 

MOVB = aTKB, aTPB sECHO CHARACTER 
MOVB = STKB, CHARIN =; SAVE IT 
BIC 8200, CHARIN 
RTS pc EXIT 

-7YPE 3 SPACES 
€P3x: MOV eSP3A,R2 

TOP 
RTS pe 

SPA: ASCII 3. ’s 
EVEN 

- TELETYPE OUTPUT PACKAGE 
to: 1CB 8177, a TPS Ce EAR TELETYPE FLAGS 

MOVB = (2) 4 EOMK “SAVE MESSAGE DELIMETE 
TOPL!: CMPB aR2.boMK [IS CHARACTER THE SECO 

. BNE +10 ZNO 
TCP3: LR ROSW 

RIS pe 
CMPB «Re aa 
BEQ ope LYES 
ire TPs :NC, WAIT FOR TELETYPE READY 

MOVB (2), aTPS :PRINT CHARACTER 
BR TOP! 

-CARRIAGE RETURN. LINE FEEC 
top2: TST8 aTFs 

BPL oy . 
MOVB #215,aTPB oR 
1S7 aTPS 
BPL 4 
MOV e2i2.a°PB LF 
INC Ro 
TS’B ss ROSW 
BMI TOP3 
BR TOP} 

ECMK: 0 

R 
NO MESSAGE CELIMITER” 



TH-11 DATA RELIABILITY 
poTMCc. PL 

2498 0120% 013746 
2499 012042 0137%6 

é BD Bibsey BAbeHS 
g50e O120be OO1¥oe 
Shy O1Sdee 26 

OS O1ec7O Oler6r 
0% o1e076 012767 

2557 O12104 912637 
2558 O12110 012637 
go09 012118 20026 
2511 
St 
2513 O12116 022767 
2514 012124 001935 
2515 912126 105777 
2516 OQlel32 100032 
25:7 O12134 017767 
2518 Olel¥2 042767 
2519 OlEISG 028767 
2520 012156 001020 
2521 912160 012702 
2522 O1S164 104404 
25e3 D1el66 012702 
2504 Olel7e 104404 
2525 012174 017702 
2526 012200 104412 
2527 o12e02 d1e703 
2528 012208 194404 
2529 012210 005037 
2530 012214 004767 
253i C1ee20 coded? 
2533 012222 905067 
2534 Oieeee 012767 
2535 012234 104400 
2536 Olee36 042767 
2537 Oleeu4 122767 
2538 Ol2es2 001002 
2539 Olees4 005726 
2540 O1e2s 900743 
e541 Ql2260 122767 
2542 912266 001013 
2543 012070 012767 
2544 O12276 004767 
2545 012302 022767 
2546 010310 001036 
2547 Olesl2 005726 
2642 012314 900741 
2549 012316 122767 
2650 O1e3e4 003004 
2551 012326 122767 
2552 O1e334 OOe004 
2553 012326 Cle7oe 

7 TRACK 

000006 

000176 

166364 

013712 

013717 

166312 

013730 

o00S4e 
000002 

166314 
0000C7 

177690 
o000es 

cO0015 

090200 
177470 
600007 

000060 

000067 

013741 

166310 

167062 
167054 

167040 

166250 

166234 

167002 

166772 

SUSWR : 

CKSWR: 

CNTLU: 

OUT: 

SREAD: 

18: 

3$: 

es: 

es: 

4§: 

S$: 

COS 
MACYLL 27(732) 10-SEP-76 12:19 PAGE S4 

286, -(SP) “SAVE VECTORS 
a84,-(SP) 
91$. 984 SET uP FOR TIMEOUT 
el. SWR -REFERENCE HARDWARE SWITCH SEGISTER 

3$ 
(SP)+. (SP)4 sAQTUST STACK 
sSWREG, SWR “POINT TO SOFTWARE SWITCH RES 
sOISPREG, DIS®LAY -POINT 70 SOFT OISPLAY PES 
(SP)+, 384 sRESTORE VESTCRS 
(SP)+, 386 
pc 

SSWREG, SKR :SOFTWARE SWITCH REG PRESENT 
OUT :NO, GET OUT 
aTKS “YES WAIT FOR 
OUT *READY, GET CHARACTER 
dTK8, TIB :ANO STRIP OFF 
#177600, T1e THE GARBAGE 
7 TI8 SIS ITA «t@ 

#SCNTG, Re 

aSMSWR, Re 

aSWR, Re 

eSMNEw Re 

asTEMPST 
PC, SREAD -G0 READ A LINE 
pC “RETURN TO MAIN BOCY OF PROGRAM 

TEMPST 
87, COUNT 

;G0 READ A CHARACTER 
8177600, CHARIN ;STRIP OFF GARBAGE 
825, CHARIN -I§ IT @ tu? 
2s -BRANCH IF NOT 
(SP)+ =POP THE STACK 

U “START OVER 
#15, CHARIN -fS IT A <CR>? 
4§ :BRANCH {fF NOT 
#200, ROSW 
pc Tope sECHO IT WITH <LF> 
87. COUNT WAS IT FIRST CHARACTER 
7§ :CHANGE SWR IF NOT FIRST ONE 
(SP)¢ -POP THE STACK 

sGET OUT OUT 
#60, CHARIN 
S$ 
#67, CHARIN 
6$ 
s$QUEST Re 



"M-11 DATA RELIABILITY * TRACK 
DOTMCC. Pll 

esS4 Ole342e 104404 
2555 012344 000743 . 
eS56 012346 006367 166170 
2557 Qle3Se 006367 166164 
2558 012256 006367 166166 
2559 Ole3b2 142767 000060 
2560 012370 156767 166732 
2S61 O1e376 005367 16614 
2eSb2 Ole4O0e 001755 
eS63 O1e404 900713 
eS64 O1e406 O16777 166130 
g2b5 O1e414 300736 

eS6- 012416 011666 00900e 
2S$8 Ole4¥ee 162716 909002 
2S&9 Cle4¥2e6 913646 
2570 012430 062716 106036 
eS71 012434 013607 
eS7e 01e436 011644 
2573 Ole44O GO0S244 
es74¥ Ole442 011722 
2S7S) O1e444 4502 
2S76 Ole446 OOYIE 
eS77 O1e4S0 011316 
eS78 0124S2 4500 
2579 91e4S4 06516 
eS80 01e4S56 09456e 
eS81 012460 O04740 
eSB2 Ole%62 007424 
2583 O12464 O11446 
2584 O1e%66 011704 
258S 012470 012036 
eS86 Oiek7e 012166 
2587 O:e474 Olell6 

| =, e- S88 104400 
258s 104402 
2596 104404 
es31 104406 
232 104410 
2533 104412 
2eS34 104414 
es3s 104416 
25% 104420 
eso? 104422 
2598 1O44°4 
2s599 1O4426 
2600 104430 
e601 104432 
26092 104434 
2693 104436 
2604 
e60S 012476 037457 020100 
e696 012503 0S7 051500 
2607 012510 o4150S Oe0le4 
2698 012516 O5el11 020123 
2699 912524 o400S7 051524 

166736 
166144 

166076 

0$7 
046105 
047125 
027440 
020124 

OS 
MACY11 271732) 10-SEP-76 12:19 PAGE SS 

b$: ASL 

7$: MOV 
BR 

-TRAP ANDLER 
TRAP34: NOV 

S 
MOV 
ADD 
MOV 

TABLE: WAITK 
WRITI 
TO 
SVCTR 
RSFOR 
OCTPR 
MVCTR 
GENPA 
CLRAL 
HGOR 

READI 
DECPR 
SP3x 
SUSWR 
CNILU 
CKSWR 

WAT TKY=104400 
WRI TIT=104402 
TOP=1044O4 
SVCTRS=104406 
RSFORVSL04410 
OCTPRT=10441le 
MVCTRS=1LO4414 

NPAT=10441 
CLRALL=104%420 
CHGDRV= 104422 
READIT=104424 
DECPRT=1044e6 
SP3=104430 
SUSW=104432 
CNTL=1O4434 
CKSW=104436 
;TEXT MESSAGES 
Asco: .ASCIT 
MSGI: ASCII 

MSG2: . ASCII 

3$ -START OVER IF NOT LEGAL CHARACTER 
TEMPST : 
TEMPST 
TEMPST 
#60, CHARIN 
CHARIN, TEMPST 
COUNT 
5$ 
1§ 
TEMPST , aSWR 
8s 

;GET NITTY-GRIFTY 

;ONLY WANT 6 DIGITS 

;CHANGE SWITCH REGISTER CONTENTS 

aSP.2(6) 
82, 9SP 
a(b)+. -(6) 
#TABLE-104400, 2SP 
3(6)+,PC 

ee | ae 

:/Q@SELECT UNITS -; 

;/QTST PAT PAR DEN RLS WMO RMOS -; 



TN=11 
DZTNCC.P11 

2610 012532 
2611 ‘012540 
2612 012546 
2613 O125S4 
si He Sele 015892 
e617 O1e600 
2618 012606 
2619 O1e61] 
2620 O1e616 
2621 O1e624 
2622 Glebe 
2623 O1e640 
2624 O1c644 
2625 O1e652 
2626 012660 
2667 012666 

012674 
2629 Ole702 
2630 01705 
2631 Ole7le 
2632 010720 
2633 016706 
2634 Ole734 
2635 Ole74e 
2636 012750 
2637 012751 
2638 012756 
2639 012764 
2640 12772 
2641 016776 
2642 013004 
2643 013012 
e644 013020 
2645 013021 
2646 913006 
2647 013034 
2648 O13042 
2649 013050 
2650 013056 
2651 013064 
epS2 013072 
2663 013100 
2654 013105 
2665 013112 
2656 013120 
2667 013126 
2658 013131 
2659 013136 
2660 013144 
2661 013152 
e662 013160 
2663 013166 
2664 013174 
2665 013201 

DATA RELIASILITY 7 TRACK 

020124 

042500 

040S20 
020116 
046Se? 
040117 

052040 
051440 
O4eS24 

27513 
Sell 

QSe101 
OSil2e 

47440 
O42S20 

025052 

050040 
051101 
046440 
O4eSee 
046040 
040110 

O40S0S 
052101 
OSllee 

042101 
020101 
O40 lee 

042115 
CS1440 
020123 
047503 
046040 
020110 
0S2103 
052103 

057 
O44S01 
O304S5 
O46S24 

047503 
O46511 

042530 

MSGS: 

MSG6: 
MSG?: 

MSGS: 

MSGS: 

MSG9A: 

MSG9B: 

MSGiOA: 

MSGIOB: 

OS 
MACY11 27(732) 10-SEP-76 12:19 PAGE S6 

ASCII 

-ASCTI 

-ASCTT 

-ASCIT 

ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

; MAX TESTS SELECTED; 

3/ OK/: 
:/OWRITE STATUS ERRORQ/; 

s/END OF TAPESHSEHAEEERESRESESERED: 

;ORV PAT PAR DEN MODE RECORD LENGTHa/; 

;QREAD STATUS ERRORI/; 

;/3READ DATA ERROR@”’; 

s/COMD «STATUS ~—- RECORD 

; /MAINDEC=11-DZTMC-C; 

;@RECORD LIMITS IN BYTES; 

s@MINLEN MAXLENQ/; 

; EXERCISING UNITS/; 

LENGTH EXPECTED ACTUAL2: ; 



OS 
TM-11 DATA RELIABILITY ? TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE S7 
D2TNCC.PLl 

2666 013206 O4!See 051511 O47111 
e667 QOlaei4 Oe0107 O471e5 OSe2111 
2668 Ol3eee 027523 
2669 Ql32e4 4057 OSi1111 Qe0107 MSG1I: .ASCIT :/XIRG WRITTEN 4 TIMES’; 
so70 13s 127 peed pace 4 

71) Ol3e4 116 Qe0064 U44Se4 
eb7e 013246 O4eS15 O0e7Se3 
2673 QO132eS2e Oe00S? OS1Se3 OS01e4% MSGle: ASCII 37 SSTP /; 
e674 013260 O27440 
e675 Ol3ebe Oe00S7 O471e2 ONESO4 MSG13: .ASCIT ;/ RNOM /; 
2676 O13270 Oe27449 
e677 Ol3e72 920057 OS1516 OS012e4% MSGI4: .ASCII 3/ NSTP 7; 
2678 013390 Oe7440 
e679 013302 O464S7 O464SS OS4101 MSGIS: .ASCIT 3 /M-MAX/; 
2680 013310 0S7 
e681 Q13311 OS? Oe651S5 O44SiS MSGl6: .ASCII s/M-MIN/; 
2$82 013316 OQe7S16 
2683 013320 O464S7 O47111 O2004O MSG17: .ASCIT s/MIN 7; 
2684 013326 057 
e685 013327 OS? O40S1S 020130 MSGI8: .ASCII ;/MAX /; 
2686 Q13334 027440 
2687 013336 O4°9S7 OSlle7 OSelll MSG19: ASCII ;/MWRITE ERRORS = /; 
2688 013344 020105 O5110S O47See 
2689 0133Se O0S152e O3644O Oe7440 
26390 O13360 040057 O4eSe2 O47503 MSG20: .ASCII ;/@RECOVERED AT O /; 
2631 013366 O42526 OY42See 020104 
26392 013374 052101 d30040 Ce7440 
2693 013402 O400S7 G4eSeO O46S2e MSGeE0A: .ASCII ;/QPERMANENT BADSPOTS = /; 
2694 013410 047101 O4710S Oe01e4 
2695 013416 O840S0e 051504 047520 
2696 013424 051524 O36440 027440 . 
2697 013432 O400S7 OY4eSe2 O42101 MSGel: .ASCIT ;7MREAD STATUS ERRORS = /; 
2698 013440 051440 O40S24 OS2eS2e4 
2699 O13446 O20123 OS110S 047See 
2700 O134S4 O51S2e O36440 027440 
2701 O1346e O4O0S7 O40SO4 O40S24 MSGee: .ASCII :/ODATA ERRORS = /; 
e7Oe QO13470 O4e440 OSilee 6051117 
2703 0134768 O201e3 020075 0S7 . 
2704 O13 OS? 047100 O47117 MSGe3: .ASCII ;7QNON RECOVERABLE ERRORS = /; 
e70S 013510 051040 O4150S 053117 
2706 Q13516 O5110S 041101 042514 
2707 013524 O4e440 OSilee 051117 
2708 013532 Oedle3 d20075 057 
2709 013537 O0S7 QO2S5100 OeS0S2e MSGe4: .ASCIT s /QEREREEERELERESEARELEWRITE PASS /; 
e710 913544 Qe50S5S2 Oe50Se OeS0Se 
e711 0135Se OeS0S2e O250Se O0e50Se2 
e7le 0135680 QeS0Se OeS0Se 0S34Se 
2713 O13566 O44Se2 OY4eSe4 050040 
271% 013574 06150! 020123 O27440 
2715 Qi3602 O40057 OeS0Se OeS0Se mSGeS: .ASCII 5 /QEREERESERREAEEREREREREAD PASS = ¢; 
2716 QO:13610 OeS0Se O2505e 025052 
e717 Q13616 Oe50S2 O250S2 des0Se 
2718 QO136e4 OeS0Se OeS0Se O4eSee 
2719 O1363e O42101 OS0040 051501 
2720 O13640 O20le3 O2e0040 057 
272) 013645 057 Oe0040 O31040 MSGeb: .ASCII 37 =200/; 



OZTNCC .P 

eree 9136S2 
2-23 013655 
o55e 013662 

ce ieee 7 1 
e728 013702 
e729 013705 
g.3 > 
r3l Q137le 

er 013717 
e733 013724 
2734 Q13730 
e73S 013736 
e736 013741 
e737 013746 
c°38 
2739 
740 013750 
74) 

030060 
057 

033068 

och 

020104 
0S? 

040057 
057 

TM-11 thy RELIABILITY 7 TRACK 

0S? 
020040 

coh 3 
020040 

057 
040100 

043536 
040100 
027440 
047040 

0S¢ 
037500 

032440 

034040 

041440 

0e7S00 

0S? 
0S3S23 

0S3505 

040100 

MSGe?: 

MSG2B: 

MSG29: 

MSG30: 

SCNTG: 
SMSWR: 

SMNEW: 

SQUEST: 

MACYL1 27(732) 

ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 
ASCII 

-ASCIT 

-ASCIT 

-EVEN - - 

BUFFER: . 
END 

GOS 
10-SEP-76 12:19 PAGE SB 

37 SSbv; 

37 + g90/; 

3 CD /; 

;/dedd’; 

;WRITE BUFFER BEGINS HERE 



TM-11 DATA RELIABILITY 7 TRACK 
OZTMCC.P1l CROSS REFERENCE TABLE -- USER SYMBOLS 

ate 

001326 

004740 
104422 

000564 

ooos4+4 

MACY11 27(732) 

1456 

1626% 

eS61% 

2430% 

1873 

244S8 
2436% 

HOS 

1566 1578 

2le3# 2215% 
1782 2200 
1118# 1119 

i622 1637% 
1644 
1858% 1860 
e351%# 235e% 

1234 = 1e42 
1288 1292 

1439-1447 
1662 1680 
189% 2270 

1533. 25968 

1632# 1651 

1895 2242 

e442 = a4uue 

16588 

1722 

2259 

10-SEP-76 12:19 PAGE 60 

2287 

1144 

1866 
2354 
2377 

1204 
1248 
2459+ 

1474 

2384 

1829 

2e6S 

eles 

2344 

232S% 

2216 

2346 

2237 
2360% 
2398% 

1223 
1264 
2541 

1518 

2284 

25998 



05 
TM=11 DATA RELIABILITY 7 TRACK MACYL1 27(732) 10-SEP-76 12:19 PAGE 61 
OZTNCC.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
DOAGN 003310 1351-13598 
DONE 903214 13398 «1378013940 142hSsSB)S «1527 «1568 = 1580 
DONE  O03062 1343. 1347-13808 
DRVADR OO0646 10108 1587 1833 1598 
ORVSEL O005S2 9778 1082e 1087 1099 
DOTAB 000666 1010 10198 19020 
O1TAB 900732 1011 102ie 1022 
DeTAB 000776 191g 10238 1024 
STAB Q0104e 1013-10858 = 1006 
tag = OO1106 1014 10878 ©1028 

OSTAB 001152 1015 10298 1030 
DBTAB O01216 1016  103i# 1032 
D?TAB_ Q0lobe 1017 10338 = 1934 
ENDADR 903300 934 1353 13558 
ENDTAP 06204 1799 «1Be1 = «18368 
ENOT!  O06216 1675 18398 
EOMK 12034 e472 2473, 2448 
ERROR 05752 1735-17988 
ERR1 005774 1801 18038 
EXEC 003130 13238 1360 ; 
EXECUT 003114 1140 «1165 = 1203S «13208 
EXEC! 003136 13248 1349 
SENPA 006516 18018 2579 
GENPAT= 104416 1366 1383 «140 «91432, sLNGH 1534 25958 
GOBKWD 19722 1413 «1445150023188 
GOB1 010746 2320 © 23238 
SOWAIT 005172 1655 16948 1731 1631 2127 2218 2291 2314 2333 
GW1 005234 1696 =-:17018 
HINUM 07412 1061% 1154 2070 2080  2092* 21008 
IDSELF 001656 1086 11058 
LASRCR 000630 100i# 1508 1510 1513% I514* 1516 1521 i547e 1548s 1556 1559 1S60e 1562% 

1871 2143 2156 = e31Be © 8323 
LENGTH 00556 9758 1807" 2lb4e e181" 2306s 
LONUM 007410 1060% 1153% 2069 2078 091% 20998 
LOOPER 01744 11268 1135 
MAXLEN 000526 9o4# 1069" 1073" 1109 1143" 1149% 1707 1785 2206 
MEMHK  Q02020 g48 st i428 
MEMEK © OOC044 94911478 
MINLEN 000530 gose 1068" 10728 1107 1142" 1147% 1711 1783 2204 
MODES  Q00644 10078 1320% 1364 1369 13818 1386 1399% 1409 [411 1418 193908 1435 1443 

1950 «146% 1467) Tugee «6 1476e = 1479Ss«s1487)1490,ss1498)—Ss«1S06 = s«1Sg2e = 15g7Ss« Spe 
is4S5 «1554 s1573¥ 1576 «=: 16108 1660 «= 1668 «= s«s1677Ss«1689)=S «Se «1748 = 1750—Ss«1 753 
1769 «:1771,=Ss«1774~=Ss«s1779e=«d179De = 1816 = «1837 §= 222 a 

MSBITS Q00S60 9e0e 1083" 1098* lili 1126 1157* 1161 J162 1164% 1186* 1616 1644 
MSGO  -912476 1208 © 2605s 
MSG] -012503 1155 26068 
MSGIOA 013105 1105 = 26548 
MSG1OB 013201 1116 P6658 
MSG1] 013224 2308 26698 
MSGl2 013052 1850 2236 26738 
MSG13 D1 30be 1853 2239 «= 26758 
MSG14 013072 1847 2233 26778 
mSGIS 013302 1865 2251 26798 
MoG16 «(013311 1868 2254 26818 
MSGI? 013220 1859 2245 26038 
MSGI8 013327 1862 «248 «= Bb BS 8 



QS 
TM-11 DATA RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE be 
DZ2TMCC.P1i CROSS REFERENCE TABLE -- USER SYMBOLS 

MSG19 0.13336 1870 26878 
MSGe OleSe4 1194 26098 

Ged 13360 1875% 1876% 1879 26908 
MSG2DA 013402 i892 26938 
MSGel 013%3e2 ecS6 26978 
MSGee =01346e eebe e708 
MSG23 013503 2266 2704s 
MSG24 013537 1838 27098 
MSG2S 013602 e224 e7iSe 
MSG2C6 = 013645 2373 e7els 
MSG2? = 0.13655 2376 27238 
MSG28 =: 013668 2379 27258 
MSG29 013675 e382 27278 
MSG30 013705 1339 27298 
MSGS 012564 1316 26158 
MSG& Olebl1 1299 26198 
MSG? Oleé16 1805 2394 e620 
MSG8 012644 1840 ee2b 26248 
MSG9 012751 2179 26378 
MSGSA = 012776 elbe eb418 
MSG9B =: 913021 2336 2645s 
MT 00050¢ 9548 1081% 1085 87% 1649 1651# 1654 697% 1722 1723 1730# 1734 1829+ 

lee = e2ll3 eleS#  e2l2ebs 130 2cl6# 217% 2219% 2282 2284s 
0 | 
1 e 
343 e3eb* 23e7 egal ease 2338 

1 
1830% 1832%  1833% 2 
2cgs* 2295 2310 . 

MTS 000500 oseae 1089 1094 96 16Se# 1725% 1733 82S 2lis# 2129 2213% 2289% 2294 

MTV 000536 9688 1696% 
MVCTR 094520 15938 2578 
MYCTRS= 104414 1368 1385 1403 1410 1417 1434 L442 1449 1471 1478 1489 1497 1505 

1S20 1S44 1553 1570 1689 1672 esos 
MV1 004S24 issee = 1594 
NOINCR 905334 1706 1715 1717% 
NONSTP 005400 17278 =1746 1751 1754 
NO.SEL 001644 1093 1095 1097 10998 
NRREAD 000636 10048 2193% 2268 
NUMTST 001330 10368 1059% 1196% 1201 I3l2# 1313 1350% 
NXMRET 001462 1063 10678 
NXT.TU 001570 10878 1102 
OCT 011424 egs4#  e404% e408s 
ocTP 011430 2355 2362 2368 2331 2402 24108 
OCTPR 011316 23878 277 
OCTPRT= 1044i2 2167 2169 2339 2341 e526 25938 
OCTl 011336 2389 22918 
OCTe 011354 23958 2405 
OUT 012220 e514 e516 2520 eS3l# 2548 
OVER4K 001510 1066 10728 
PARAM 001332 10378 1323% 1324 1344 1348% 1511 1557 1624 1627 1630 1709 1714 1743 

1756 1845 1857 1902 2053 20SS 2140 2146 e231 2243 2357 2364 2371 
PATEN  OQO07216 2054 20578 
PRTEND 007176 1966 1975 2016 2022 2027 2034 2046 20538 
PATEN] OQ07e2e 20588 2060 
PATEN2 007234 2056 20618 
PATEO  O06604 1908 19268 
PATE] 906620 1910 19338 
PRTE2 Q06650 1912 19478 
PATES O0666 1914 1955% 



TM-11 DATA RELIAS 
OZTNCC.P1l C 

PATEY 006700 
PATES  OQOECS4 
gah 34 Hutte 

Be le 
PATO2 06656 
PATO3 006672 
PATOY 006724 
PATOS 006772 
PATO? o0706C 
PATPNT Q06544 
PAT6 007022 
PC =".000097 

PERMBS 000622 
PEI Q06626 
PES 006752 
PFILi 0907100 
PFIL3 07112 

1 006642 
POS 007000 
PRTD 011076 
PRTS 011032 

RBUF 000534 

ROERRO 007772 
RDERRS pone 3c 

READ 642 
READMP 010262 
RECORD 000624 

RESETL 005726 
RESTRL 010160 
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REFERENCE TABLE -- USER SYMBOL 

1968 

edle 

W413 
aa 
1720% 
1824s 
214B8e 
ee9lt 
2385% 
2531% 

1956 

23368 
2019 
2148 

1149# 

2189% 

KOS 

2090+# 

1964 

2194 

2164 

1540 
els6 

1445+ 
1606% 
1747% 
1843% 
21Sex 
2307% 
24028 
e571 

2007 

20988 

1973 

e181 

1S41# 
2199% 

2024s 

2149% 

2014 

2203 

1547 
2241 
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1705 1717 
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DZTMCC.PLL CROSS REFERENCE TABLE -- USER SYMBOLS 
RESTR1 10166 2201 2207 22098 
REWIND 004776 1605 1649" = 232i 
RGl_ 07500 21198 2121 
RNDROS 07646 21488 
RNDS1_ 07660 21soe 2154 
RNDTAP 010234 2176 = Beeee 
RNOTP1 010246 16792196 B224e 
RPASSI 010074 2190 21938 
RPASS3 010100 2188 = 21948 
RSFOR OO4bIE 16148 2576 . . 
RSFORV= 104410 1367, «13841402, 1433)sH70,sH77,—sH96SOH 1543) s«1SS2.ss1S69—s«LBCH GH 

1658 1671 925928 
RSFi 004630 lblba = 1621 
RSFe == O04654 1617 1622" 1646 
RTSREC 010032 2178 = 2184s 
RTSRI 010046 2173-21878 
RTSSTP 007610 21404 
RO = =x000000 9i8y 1084* 1098 1101* 11208 1128 1133" 1134 11778 1180% 1182 1184 1186 

1197# 1324" «1325e 1326 = 1328) 133013321334 stauue 134Se «1346015871593 
1697 1687# 1683 =1738% «173d «1740x «174e «1B7We «1877, 1884 2065) 2089 = o7 3s 
e078e 2082 2086* 2090 209i 20934 2117% 21338 

Ri =“000001 Qi9e1119* = Tiede «= 125* «1128 «= 1129e «= 1139e «136 §=«1137% «598% §=1599% 1600% 16018 
2066 «6 e070e «e074 «2079 «= e08oe §=083e «aC aSe §=2089e «= 092 «= 094s «118s 921208 21348 

R2 = =vo90002 Seu 088% 1091# 1105* [107* [109* [fl6* [leis [126 [1328 [138% T15S* 1194s 
1208 1299 1316# 1339% 13528 1805% 1838 1840 1847% 1850 1853% 1855* 1059% 
182% 1865* 868% 1870% 1872 1879e 1881e 1892# 1894" 190l* 1964 1973 2014 
20200 «= 2025 «= 20322044 = 057% «2059S eb?) BO7ee «= 075e «= e0B1e «2084s §=«0Rbe «= 087% 
2088 «= 2095 92135* 138% 9 eibee S1EEe 2158 2179" B224e 222k 22938 2296e 22998 
Covlx 2245e c¥Be code ecSue Sethe + 2eo8e Scb2e Scb4e Schbe ccboe o904* 29088 
Bout 8358e oak cack cakde sce a7 38 Ba7Gx  Ba7ge gee 0399 92k 29 
o2d5+ 239he 297% 2398 stole c403e chede shove S463e 2473 «77 Ge «= G2 le 
25234 525% 527% = 2553 

R3 =”000003 Gels 1902 1903% 1904" 1905* 1906 1907 19264 1929% 1933 1999% 1947% 1951% 
1955 1958 1962# 1963 1967* 1971e 1972 1976e 19608 19938 2006 2024 2029 
2035 «92037 «2041 «= 2047) eO4ge §= 2068 «= 2071* «2074 ©2096 

R¥ = =~000004 Geoe fells 212k 12!3e l2l4e 1215* 121bs 1217# 1228e 12368 1246e 1250% 1254* 
262% 1ebbe 1e70e 1278 1ed2e 10d0e 1295* 1311 17ble 17bee 2029s 20308 2035 
041% 2042e 2047 2150e 2151s 

RS =~000005 9234 
SELON) 002550 1245 12489 
SELDNe 02556 1243 12524 
SELON 02602 1043 1247) 125112558 
SELORV 002126 11588 1190 
SELD1 002160 1160 = 11668 
SELD2 002200 1167 11708 
SELOK] 003106 1314 13168 
SELPAT 002376 1207 «12114 
SELPR 002516 123312374 
SELRM1 002766 1289 = «12928 
SELRM2 03006 1287 129] «12968 
SELRI 002634 1261 = Leb4e 
SELRO § 002652 1265 = 12688 
SELR3_ OD2666 1259 1263. «1267—Ss«1 2718 
SELTST OD2304 1164 1194s 
SELT1 002322 1198" 1210 1315 
SELT2 002346 1200 = 1204" 



TM-11 DATA RELIA 
OZTMCC.P1l 

get Ts ore 2k6 

gets BaseSy 
SP =“000006 

SP3. ss =_~:104430 
SP3A 011714 
SP3X 011704 
STACK = 000500 
START  OQO02066 
START1 OQ0207e 
STRTRD 000600 
STOPOP O0SSSe 
STREC1 O061lle 
STRLEN Q00SS4 
STRTOP 005356 
SUSW = 104432 
SUSWR 012036 
SVCTR O04SCe 
SVCTRS= 104406 

SVC1 004S06 
SVRECR 000562 
SvO 007414 
Svl 007416 
SVe 007420 
SV3 007422 
SWR 090512 

SWREG 000176 
TABLE 012436 
TEMPST go0S4e 
TESINC 005660 
TESRC1 O060S6 
TESREC 006026 
TEST 001336 
TESTO 003320 
TEST1 003370 
TEST2  O03440 
TEST3 003556 
TEST4 003674 
TESTS 04216 
TIB 000540 
TKB 000520 
TKS 000516 
TO 11722 
TOP = 104404 

TOPI 011734 
TOPE 0!1772 
TOP3 011742 
TPB 000524 
TPS 000S22 
TRAP34 012416 
TSINC2 9005734 

ILITY 
ROSS R 

RACK 
ErERENCE TABLE -- USER SYMBOL 

MACY 

1e08% 1222 

12838 
1067 11S1# 

1237 1es5 

1181 

1lbe 
1798 1820 

1711% 1713 
177e 1775S 

1407 1414 
2S91% 

1483 1510% 
elols 
elles 
21038 
21048 
1666 1803 

2513 

2533%  2SSb* 
1768 17788 

2518% 2519 
2459 2517 
2515 

1139 1156 
1880 1893 
2337 2383 
2493 
eS44 

1189% 1307% 
1187 1305 

1788% 

le24 

164e% 

1271 

21294 

1787 
1827 

14el 

1516 

1810 

2557% 

MOS 
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1235 

2498% 

1283 

2160 

2558% 

1209 
2180 
e522 

e41e% 
2410 

1283 

2493% 

1296 

2195 

e208 

1446 

1562 

2177 

eS60% 

1269 

eso4 

2356 

2234s 

1453 

2187 

e564 

1281 

2507 

2363 

2299 

1473 

2279 

1294 

258 

enn 

2310 

1484 

e501 

ey 

1304 

2539 

2428 

2340 

1501 

2S05* 

1839 
2257 

4ggs 
84 

2547 

26008 

1517 

esis 

1841 
2263 

2487 

2567 

1S49 

225 

18S4 
2267 



° 

TM-11 DATA RELIABILITY 7 TRACK MACY11 27(732) 
DZTMCC.PLL CROSS REFERENCE TABLE -- USER SYMBOLS 
TSINC3 005750 1789 «17918 
TSTEX 001334 10388 1322 1323  1359% 
TSTSTP 005474 17371743 
TSt7BL 91340 10418 1056 1057* 1058% 
TU.SEL O01532 071 10808 
TYPTI 011470 e420 ©2431 
TYPT2 © O11476 P4218 2423 
TYPT3 011532 2407-24308 

0 003332 13678 1377 
TOA 03434 13688 = 1375 
TOB 3» 003352 1370-13748 
Tl 003402 13848 1393 
Tia = «003404 13858 ©1391 
TIB = 003422 1387 13908 
Te 003452 14028 = 1425 
Tea = -003454 14038 = 1403 
TeB 3»: 003472 1405 «14088 
Tec 003476 14108 1416 
T20 003516 141214158 
Tee = 03522 14178 = 1423 
TeF 003536 141914218 
73 003576 14338 = 1457 
73a = 003572 14348 1440 
738 =-«003610 1436014398 
T3¢ = Q03614 W428 = 1449 
730 ©=- 003632 1H44 14468 
T3E = 003640 14498 = 1455 
T3F =—--(003654 145i 14538 
Ty 003730 1466 = 14698 
THA =—-003732 14708 = 1526 
THR = 003734 14718 1475 
THe =. 003760 14778 1491 
TH  ©=—-003762 14788 = 1486 
THE = OO4OL4 1480 = 14858 
THF = 04030 14898 1493 
THe = OO4046 1488 = 14968 
THH 04050 14978 1503 
THJ  — OO4DE 1499-15018 
TH =§=—-004074 1S04" 1522 
TH = 04076 15058 1519 
THY = OO4150 1512 15:S 
THN  OO4162 1507, 1503—Ss«1518 
THP = OOY4166 15208 1524 
if 004230 15358 1579 
TA =. 004254 1538 = 15408 
TR =: 00 4266 15428 
TC 48=s- QO4276 15448 1551 
TO 8©=--:004326 1546 15508 
TSE 004334 15538 «1565 = 1577 

04376 1558 = 15618 
TSFLAG 004476 1535* 15818 1611 1673 

004410 1S55 15648 
TSH = 004426 567s 15698 
TSINC OO4S00 iS4ox «1548 3915828 
TJ = QO4430 15708 1575 
TEK =—-OO4HSO 1572 «15748 

146S 

1197 

1718 

NOS 
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