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_ IDENTIFICATION 

PRODUCT CODE: © MAINDEC-11-D2TMB-D-D 

PRODUCT NAME: TMIL DATA RELIABILITY (9 TRACK? 

PROGRAM DATE: 21 MARCH 1976 

MAINTAINER: DIAGNOSTIC ENSINEERING 

AUTHOR: JOHN RODENHT'SER 

REVISED: JIM LACEY/B. BURGESS’S. CARPENTER 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TC CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUNES 
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS OCC! re 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR CCPIED IN ACCORDANCE WITH THE ' 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT CORRORATION ASSUMES NO RESPONSISILI BY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1970, 1971, 1972, 1973, 197& BY OISITAL EQUIPMEN © 
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ABSTRACT 

THe ah DATA R LIRa IL ITY PROGRAM COLLECTS STATISTICAL 
INFORMATION PERTAINING TO THE DATA RELIABILITY CF THE TML1, TJ 
WHEN RUN FOR EXTENDED PERIOOS OF i IT USES A NUMBER oF 
OT ERENT brecoprne EON TROL RING. TA PATTERNS Batt, fils, 

ABING S TOPPING Aces (NONST 
START-STOP, RANDOM STALL DELAY). 

REQUIREMENTS 

EQUIPMENT 

POP-11 WITH TM!1 ANC 1 TO 9 TULD TAPE UNITS (9 CHANNEL ONLY) 

STORAGE 

PROGRAM STORAGE 

THE ROUTINE REQUIRES Sk OF MEMORY. 

PRELIMINARY PROGRANS a 

THE TM11 INSTRUCTION TEST AND TM11 DRIVE Sune T TON TIMER MUST SUN 
PROPERLY BEFORE ATTEMPTING TO USE THIS PRIGRAM 

LOADING PROCEDURE 

METHOD 

PROCEDURE ‘FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED: 

1. ABSOLUTE LCADER MUST BE IN MEMORY. 
2. PLACE BINARY TAPE IN READER. 
3: LOAD ADORESS #750C (# DETERMINED BY LOCATION OF .CACER? 
4: PRESS “START” (PROGRAM WILL LORD). 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

FOR ENTIAL OPERATION OF PROGRAM ALL SWITCHES SHOULD BE = 9 

4541F SOFTWARE SWITCH REGISTER IS USED THE PRCSRAM WILL ALLOW MOCIFICATICN OF 
THE SOFTWARE SWITCH REGISTER IMMEDIATELY AFTER TME START OF PROGRAM. 
THE PROGRAM WILL TYPE THE FOLLOWINGS# | 

SWR=YXXXXXX NEWS (REFER TO SECTION 5.1 FOR OPERATOR CPTIONS. ; 

STARTING ADDRESS 

200 - BASIC TEST (AUTOMATIC PARAMETER AND UNIT SELECTION: 

204 - OPERATOR CONTROLLED PARAMETER TEST (WITH 4k MEMORY AVAILABLE) 
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4.3.1 
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PROGRAM AND/OR OPERATOR ACTION 
980 PRogRan INTO Me nORY 

T DESIRED TUIO TAPE UNITS ON-LINE AND WRITE ENABLED ; 
' LORD STARTING ADDRESS 200 (204 OR 210 10 SELECT PGRAME"ERS AND UNITS) 

START PROGRAM. PROGRAM Wy bt EGIN TESTING FOR LOAD AOORESS OF 290 ITHERW! 
ELECT TAPE UNITS (REFER 4.3.1) 

SELECT PARAMETERS (REFERENCE 4.3.2) 
TYPE CARRIAGE RETURN AND PROGRAM WILL BEGIN TESTING. 
##THE PROGRAM WILL ALLOW THE LOADING OF SOFTWARE SWITCH REGISTER 

AFTER PROGRAM HAS BEEN STARTED BY TYPING OUT THE FOLLOWING 
GWR=XXXXXK NEWS (REFER TO SECT §.1 FOR OPERATOR ACTION?. 

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 
AT 204 OR 210 WILL ALLOW OPERATOR TO SELECT THE UNITS. 

EPEAT Mah DPE SELES MTs a tte Ease 
THE TELE Ae Ane SPSUENG E of RS MAY BE TYPED. AFTER 
EACH RURBER 1S TYPES A COMMA (.) WILL BE PRINTED. TYPING THE 
ane ee NUMBER R THECE aie cause THAT UNIT NUMBER TO BE DELETED. 
YPING ANY KEY 0 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 ANO IN 
THAT EVENT WILL RETURN TO THE SEGINNING OF “SELECT UNITS”. 

TAPE UNIT SELECTION EXAMPLES 

SELECT UNITS 3,4,5 
SELECT UNITS 5.3,4 

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

SELECT UNITS 
SELECT UNITS 

A CARRIAGE RETURN WAS TYPED WITH NO UNITS SELECTED. 

SELECT UNITS 1,97,1,2 

GNLY UNIT 2 SELECTED, UNIT 1 WAS DELETED (TYPED TWICE) 
AND THE 9 WAS IGNORED. 
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AUTOMATIC UNIT SELECTION 

STARTING AT 200 WILL RESULT IN AUTOMATIC SELECTION OF UNITS TO 
BE TESTED. A UNIT WILL BE SELECTED FOR TESTING IF IT MEETS THE 
COLLOWING CRITERIA: 

1. IT IS ON-LINE 
2. IT IS NINE(S) TRACK 
3. 17 IS WRITE ENABLED 

IF THE ABOVE CRITERIA IS NO” MEET BY A LEAST CNE(1) UNIT 
OPERATOR SELECTION WILL BE REQUIRED (REFERENCE 4.3.1). 

PARAMETER SELECTION 

STARTING THE PROGRAM AT 200 WILL RESULT IN AN AUTOMATIC 
SELE TION OF rel PRRANE TERS (REFERENCE 4.3.2 .82 OTHERWISE 

ARTING AT ADDRESS 204 OR 210 WILL ALLOW OPERATOR TO SELECT 
PARAMETERS. THERE ARE FIVE TYPES OF PARAMETERS TO BE CONTROLLED BY "HE 
OPERATOR. THEY INCLUOE: TEST NUMBER. PATTERN. RECORD LENGTH, 
WRITE MODE, AND READ MODE. THE PROGRAM WILL PRINT: 

“TST PAT RLS WMC RMO” 

TST=TEST NUMBER 
PAT=PATTERN 
RLS=RECORD LENGTH SEQUENCE 
WMO=WRITE START/STOP MODE 
RMOSREAD START/STOP MCDE 

TEST NUMBER 

THERE ARE 6 TESTS AVAILABLE FOR SELECTION (0 THRU S). 

TEST DESCRIPTION 

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

l WRITE 256 RECORDS, REPEAT FOR ALL UNITS, CONTINUE T2 END 

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

3 WRITE 1 RECORD, REPEAT FOR ALL UNITS, BACKSPACE, REPEAT 
FOR ALL 'INITS, READ 1 RECORD, REPEAT FOR ALL UNITS, 
CONTINUE 10 ENO 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 

m
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git RECORDS, CONTINUE TO END cF TAPE. 

213 ° 5 READ 4 RECORD, REPEAT FOR ALL UNITS, CONTINUE TO ENC 
sid OF TAPE. : 
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218 4.3.2.2 PATTERN 
é 

218 THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (0 THRU 7) 
230 PATTERN DESCRIPTION DATA “«_ CHANNELS 
352 9 HALF FREQUENCY, OUTSIDE SKEW 010 001 a # S 55c BAS SBA 
556 ETC. ETC 
35? 
558 1 SLIDING “1” p00 ou 569 pec gay 
550 100 © «O10 
531 040 «20 

020 100 
333 010 O01 

O04 = 4c 
B35 ~ O02 002 
236 , O01 200 
337 ke, ETC. ETC 
238 any, 
539 = HIGH FREQUENCY, ALTERNATING 274 525 
240 te, CHANNELS 274 525 
el ETC. ETC. 
243 PATTERN DESCRIPTION DATA CHANNELS 
Bus 3 THREE 0’S, THRU 1°S, THRUO'S 037 703 
Bue 037703 
547 037703 
Bug 300 sd 
Bug 300 «084 
559 300 «=—«0s4 
32] 076 E23 

c7e E83 
583 Ore 2 §33 5o4 201 Ba 
Bes 291 B4y 
BEE So, Buy 
357 174 E31 
5eg 174 Ba] 
369 17H BT 
360 003 «(Bue 
261 003 © BYE 
362 003 «Bue 
3p3 370 135 
364 3700138 
£65 3700138 
266 007 «be 
567 oo? «BO 
568 007 -60e 
569 0 174 
574 e074 
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ETC. 
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£4 4 INCREMENTING PATTERN 

28s S EACH CHANNEL 3 BITS 

300 
301 PATTERN DESCRIPTION 

309 

6 HIGH FREQUENCY ALL CHANNELS 
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4.3.2.3 RECORD LENGTH SEQUENCE 

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

RLS DESCRIPTION 

CG MINIMUM LENGTH RECORDS (4 BYTES) 

MAXIMUM LENGTH RECORDS (1024 BYTES) 

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

3 VARYING LENGTH RECORDS, MAXIMUM TO MINIMUM (1ST RECORD= 
1048 BYTES, GACH SUCCESSIVE RECORD 13-4 BYTES SHORTER 
UNTIL 2567H RECORD=4 BYTES) 

4.3.2.4 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. 

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

4.3.2.5 READ START/STCP 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. 

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

2 RANDOM ~ FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS) 
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374 
375 
376 4.3.2.6 FINAL TEST SELECT APPROVAL 

22 AFTER SELECTING RMO, IF ALL PARAMETERS SELECTED ARE LEGAL, “OK” 
WILL BE PRINTED. IF THE PARAMETERS SELECTED STILL CORRESPOND 

380 TO THE OPERATORS INTENTIONS HE MUST TYPE A CARRIAGE RETURN 
381 TO SAVE THE PARAMETERS. TYPING ANY OTHER KEY NOW. OR IN FACT 
382 AT ANY TIME OURING PARAMETER SELECTION TYPING AN ILLEGAL KEY 
383 WILL CAUSE THE PRESENT PARAMETERS TO BE DELETED AND A NEW 
384 PARAMETER SELECTION TO BE INITIATED. UP TO TEN SETS OF 
385 PARAMETER SELECTIONS CAN BE MADE. EACH SET WILL BE EXECUTED 
386 AFTER THE PREVIOUS SET REACHES END OF TAPE. TO TERMINATE 
387 PARAMETER SELECTION A SECOND CARRIAGE RETURN MUST BE TYPED AFTER 
338 SELECTING A SET OF PARAMETERS. 

. $30 4.3.2.7 TEST SELECTION EXAMPLES 

392 TST PAT RLS WMO RMO 
393 3 2 1: O OQ OK (CR) 
394 3. kK? 
395 0 0 2 2 2 = Okx? 
396 Oo 1 2 1 GO OK CCR) 
$37 (CR) 

399 TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE 

401 TEST. P PATTERN 2, MAXIMUM RECORD LENGTH, WRITE NONSTOP, AND READ 

403 TEST 0, PATTERN 1, VARYING RECORD LENGTH (MIN TO MAX), WRITE 
4o4 START/STOP, READ NONSTOP 
405 NOTES EVEN THOUGH SES? © IS @ WRITE ONLY TEST ALL PARAMETERS 
406 MUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT 

408 IN THE SECOND PARAMETER SET A “K" WAS TYPED WHICH WAS ILLEGAL 
103 AND THE SET WAS REINITIALIZED. 

41} IN THE THIRD PARAMETER SET AN "X" WAS TYPED INSTEAD OF A CAR- 
412 RIAGE RETURN AND THE PARAMETERS WERE IGNORED. AFTER AT LEAST 
413 ONE GOOD SET WAS SELECTED A CARRIAGE RETURN WAS TYPED AT THE 
44 BEGINNING OF THE PARAMETER SELECTION AND THE PROGRAM wou START 
415 TESTING. 
416 - 
417 4 
418 4.3.2.8 AUTOMATIC PARAMETER SELECTION 

4a) STARTING AT 200 WILL CAUSE THE FOLLOWING TEST PARAMETERS 
Hel TO BE SELECTED AUTOMATICALLY : 

403 TST PAT RLS WMO RMO 
you 3 6 | 1 1 
yas 4 0 2@ 2 2 
Yop, @ 7 2@ @ 2 
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OPERATING PROCEDURE 

OPERATICNAL SWITCH SETTINGS 

IF THE DIAGNOSTIC IS RUN ON P CPU WITHOUT A SWITCH 
REGISTER THEN A SOFTWARE SWITCH REGISTER IS USED WHICH ALLOWS 
THE USER THE SAME SWITCH OPTICNS AS THE HARDWARE SWITCH REGISTER. 
IF_ THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 176) IS USED. 

CONTROL: 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 
DOING THE FOLLOWING: 

1) TYPE CONTROL G 419; THIS WILL ALLOW THE TTY TO ENTER DATA INTO 
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM. 

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE CCTAL CONTENTS 
OF THE SOFTWARE SWITCH REGISTER. } 

3) AFTER THE °’NEW=’’ HAS BEEN TYPED THEN THE OPERATOR. CAN DO ONE 
OF THE FOLLOWING AT THE TTY: 

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 
(ONLY NUMBERS BETWEEN O-7 WILL BE ACCEPTED AND ONLY & NUMBERS 
WILL BE ALLOWED) 
IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED. 

B) IF A CONTROL U <ftU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP e. 

THE OPERATIONAL SWITCH SETTINGS ARE USED TO: 

A. ALTER ERROR RECOVERY PROCEDLRES 

B. DELETE ERROR PRINTOUTS 

C. CAUSE A TEST SEQUENCE TO BE REPEATED WITH A VARIATION 
THE PATTERN, RECORD LENGTH SEQUENCE, WRITE MODE, OR READ MODE 

SWITCHES TO ALTER ERROR RECOVERY 

THE FUNCTION FERFORMED IS WITH THE SWITCH IN THE “1° (OR UP) 
POSITION. 

SW FUNCTION PURPOSE 

3 PRINT AFTER USE OF THIS SWITCH WILL CAUSE 
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(UODO10)PARITY ERRORS THE DATA READ TO BE COMPARED 
WITH THE DATA WRITTEN AFTER A 
PARITY ERROR HAS OCCIRRED 
NOTE: THE PARITY ERROR BIY 
SETTING IN THE 27 AiUS RE RE GTS TER 
Ie CAUSED SICA 

BOTH LATERAL (EHARACTER: Rano 
LONGITUDINAL (CHANNEL) PARITY 
ERRORS. 

4 DELETE READ RE-TRYS USE OF THIS SWITCH WILL CAUSE 
(000020) DELETION OF THE NORMAL SEQUENCE 

OF TRYING TQ RE-READ A RECORD 
AFTER A READ ERROR. THIS WOLLD 
BE USEFUL FOR SCOPING READ 
OPERATIONS. 

5 DELETE WRITE XIRG USE OF THIS ul saute WILL CAUSE 
(000040) RECORDS WITH WRITE ERRORS TO 

BE LEFT ON TAPE TEA READ PASS 
WITH SATA TYPEOUTS SELECTED 
WOULD BE USEFUL FOR DETERMINING 
WRITE ERROR ORIGINS. 

6 WRITE STATISTICAL USE OF THIS SWITCH WILL CAUSE 
(0001000) RECOVERY A BACKSPACE 2 RECORDS, SPACE 

FORWARD 1 RECORD REWRITE RECORD 
SEQUENCE TO BE USED INSTEAD 
OF WRITE XIRS SO EO a NSE RECORD 
WILL BE REWRITTEN ON APPROXI- 
MATELY THE SAME AREA OF TAPE 
WHERE THE WRITE ERROR OCCURRED. 
THIS METHOD KEEPS THE INTER- 
RECORD GAP FROM GETTING LARGER. 
CATA IS WRITTEN OVER THE SAME 
SPOT ON TAPE TO TRY AND FIND BAD TAPE. 
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SWITCHES TO CONTROL ERROR PRINTOUTS 

THE FUNCTION PERFORMED IS WITH THE SWITCH IN THE “1” (OR 
UP) POSITION. 

SW FUNCTION PURPOSE 

13 SUPPRESS ERROR THE STATISTICS CONCERNING THE 
(020900) PRINTOUT NUMBER AND TYPES OF ERRORS WIL: 

. BE PRINTED WHEN THE TAFE UNIT 
REACHES END OF TAPE. FOR LONG 
PERIODS OF TESTING (OVERNIGHT, ETC 
1¥ MAY BE SUFFICIENT TO RECEIVE 

‘ THIS INFORMATICN AND NOT HAVE A 
TYPEOUT EACH TIME AN ERROR OCCURREC. 

8 PRINT ERROR STATISTICS AFTER COMPLETION OF EVERY RECSRD 
(000400) LENGTH SEQUENCE INSTEAD OF AFTER 

END OF TAPE AS IS NORMAL. 

SWITCH TO ALTER TEST PARAMETERS 

THE FUNCTION PERFORMED IS WITH EACH SWITCH IN THE “1" (OR UP) 
FOSTTION. 

SW FUNCTION PURPOSE 

Cc CHANGE PATTERN AFTER COMPLETION OF A TEST SE- 
QUENCE REPEAT WITH NEXT PATTERN. 
UNTIL PATTERN 7 IS REACHED. 

THIS FEATURE IS USEFUL FOR TESTING MANY COMBINATIONS OF TEST 
PATTERNS WITHOLT REQUIRING THE OPERATOR TO TYPE IN A LARGE 
NUMBER OF PRRAMETERS. 

EXAMPLE: TST PaT RLS WMO RMO 
3 2 9 9 @Q 
4 6 9 9 C 

WITH SWO=] 

TEST 3 WILL BE EXECUTED & TJMES \PATTERNS 2-7) AND THEN TEST 
4 WIL. SE EXECJTED 2 TIMES #TTERNS 6,7) 
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9 

. ERRORS 

6.1 WRITE ERRORS 

THE FOLLOWING ERROR TYPEQUTS ARE POSSIBLE DURING A WRITE 
JPERATION. 

A. WRITE STATUS ERROR 

CCMC STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX — XXXXXX 

THIS WILL OCCUR IF ERROR (BIT 1S OF COMMAND REGISTER) SETS 
ON A WRITE COMMAND. THE CONTENTS OF THE COMMAND AND STATUS 
REGISTERS IS FRINTED ALONG WITH THE RECORD NUMBER AND RECORD 

B. XIRG WRITTEN 4 TIMES 

THIS WILL OCCUR JF A_WRITE STATUS ERROR CANNOT BE ELIMIN- 
ATED IN 4 ATTEMPTS AT RE-WRITING THE RECORD WITH EXTENDED 
INTERRECORD GAP. NCT POSSIBLE DURING TEST 0 OR 1 AS THESE 
ARE “WRITE ONLY® TESTS AND IT IS NCT ABSOLUTELY NECESSARY 
FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SW&I°CH 
5 TOA "1" WILL DELETE “WRITE WITH XING". 

C. END OF TAPE 

DRV PAT MODE RECORO LENGTH 
0 7 SSTP le76 MAX 

WRITE ERRORS = 5 
RECOVERED AT 1 
RECOVERED AT 3 = 1 
PERMANENT BROSPOT = i 

DRV = UNIT NUMBER 
PAT = PATTERN NUMBER 
MODE = WRITE START/STOP MODE 
RECORO = NUMBER OF RECORDS 
LENGTH = LENGTH OF RECORDS 

ON UNIT 0. USING PATTERN ?, WHITE MODE START STOP. !e7 
RECORDS OF MAXIMUM (10204 BYTES) LENGTH WERE WRITTEN. 
DURING THAT TIME S WRITE STATUS ERRORS OCCURRED, 3 WERE 
RECOVERED ON THE IST RE-WRITE 1 RECOVERED ON THE 2PD SE- 
WRITE. THE REMAINING ERROR NOT RECOVERED IS CONSIDERED 
TS BE CAUSED BY A PERMANENT Bad SPOT SN TAPE. 
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6.2 READ ERRORS 

THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A READ 
OPERATICN: 

A. READ STATUS ERROR 

COMO STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX — XXXXXX 4 = XXXXXX  XXXXXX 

THIS WILL OCCUR WHEN ERROR (BIT 1S OF COMMAND REGISTER) 
SETS OURING A READ OPERATION. THE CONTENTS OF THE COMMAND 
AND STATUS REGISTERS IS PRINTED ALONG WITH THE RECORD NUMBER 
AND RECCRD LENGTH. ALSO PRINTED OUT IF SW<O3> IS SET TOA } 
(SEE SECTION 5.1.1) ARE THE EXPECTED AND ACTLAL DATA VALUES 
FOR A READ STATUS ERROR CAUSED BY A PARITY ERRIR , T

S
S
 

R
E
 

ch
t 

b cn 8. READ DATA ERROR 

639 COMD STATUS RECORD LENGTH EXPECTED ACTUAL 
bye XXXXXX —_ XXXXKX 107. 1024 «177777 «175777 

642 THIS WILL OCCUR WHEN THE DATA READ DOES NOT AGREE WITH THE 
643 DATA WRITTEN. THE CONTENTS OF THE COMMAND AND STATUS REGISTERS 
44 1S PRINTED. ALONG WITH THE RECORD NUMBER AND RECORD LENGTH. 
54s ALSO PRINTED IS THE CONTENTS OF THE MEMORY ADDRESS FROM 
646 WHICH THE DATA WAS WRITTEN (EXPECTED) AND THE CONTENTS OF THE 
64? MEMORY ADDRESS INTO WHICH IT WAS READ (ACTUAL). THIS INDI- 
648 CATES THE FIRST DATA TRANSFER ERROR FOUND FOR THE RECORD. 
£49 NO ATTEMPT IS MADE TC DETERMINE IF THERE ARE OTHER DATA ERRORS 
B50 IN THE RECORD. 

S52 ¢. READ PASS 
653 
p54 END OF TAPE 

556 ORV PAT MODE RESORD LENGTH 
bo? 3. 4 NSTP 1276 M-MAX 

659 READ STATUS ERRORS = 3 
bES DATA ERR 
bbl NON RECOVERABLE ERRORS = 0 

663 ON UNIT 3, USING PATTERN 4, READ MODE NONSTOP, 1276 RECORDS 
£54 OF VARYING LENGTH (4 TO 1024) WERE READ. OURING THAT TIME 
BES 2 READ STATUS ERRORS AND 1 CATA ERROR OCCURRED. THERE WERE 
bE6 O NON-RECOVERABLE ERRORS tatcH INDICATES THAT THE STATUS 
657 AND DATA ERRORS WERE ELIMINATED BY RE-READING THE RECORD 
£68 UP TO THREE TIMES. 
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ERROR RECOVERY PROCEDURES 
wh Awe 

WRITE ERROR RECOVERY 

THE BPCEDURE TO RECOVER FROM A WRITE ERROR IS DETERMINED BY 
THE FCRLOWING: 

A. IS IT A “WRITE ONLY” TEST OR WILL THE DATA BE READ? 

B. IS "WRITE STATISTICAL RECOVERY” SELECTED (SW 6=1)? 

C. IS “DELETE WRITE WITH XIRG” SELECTED (SW S=1)? 

IF IT IS A “WRITE ONLY” TEST AND “WRITE STATISTICAL RECOVERY” 
IS NOT SELECTED (SW 6=0) THE WRITE ERROR IS SIMPLY COUNTEC 
AND 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 RECORD, 
REWRITE RECORD) IS ENTERED. THIS RECOVERY SEQUENCE WILL abt 
REPEATED UP TO 7 TIMES IF THE WRITE ERROR PERSISTS. IF 
WRITE ERROR IS NOT ELIMINATED AFTER THE 8TH ATTEMPT IT 18 
COUNTED AS A PERMANENT BAD SPOT ON TAPE. STATISTICS ARE SAVED 
TO INDICATE HOW MANY TIMES THE REWRITE SEQUENCE HAD TO BE RE- 
PEATED TO RECOVER FROM EACH WRITE ERROR. 

IF IT IS A “WRITE AND READ” TEST AND “WRITE STATISTICAL RECOVERY” 
IS SELECTED (SW 621) 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 & COUNTERED THE PROGRAM WILL THEN 
ATTEMPT TO RECOVER WITH A “WRITE WITH XIRG". FAILURE TO RECOVER 
AT THIS POINT SHOULD RESULT IN A READ ERROR DURING THE READ PASS. 

IF IT 1S A “WRITE AND READ” TEST AND “WRITE STATISTICAL RECOVERY™ 
IS NOT SELECTED (SW 6=0) AND “WRITE WITH XIRG” IS NOT DELETED 
(SW S=0) THE PROGRAM WILL TRY TO RECOVER ONLY BY REWRITING THE 
RECORD WITH EXTENDED INTERRECORD GAP. FAILURE TO RECOVER SHOULD 
RESULT IN A READ ERROR DURING 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 
OF A READ ERROR WILL CONSIST OF TRYING TO RE-READ THE RECORD UP 
TO TWO MORE TIMES (UNLESS SW Y=] TO DELETE READ RE-TRYS FOR 
SCOPING PURPOSES). IF THE ERROR PERSISTS IT IS CONSIDERED “NCN- 
RECOVERABLE” AND THE PROGRAM WILL CONTINUE WITH THE NEXT RECORD. 

RESTRICTIONS 

NONE 
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MISCELLANEOUS 

TAPE LENGTH 

INCE EACH OF THE TESTS DEPE REACHING THE _"EOT™ REFLECTOR 
POR FERRINATING Tr Burp EE AB VANTACEOUS fo Ue “SHORT™ FARE. 
THIS WOULD ALLOW FOR LESS TIME TO RUN A SERIES OF TESTS WHILE 
VARYING THE TEST PARAMETERS (REFERENCE 5.1.3). HOWEVER, THIS 
1S 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 “EOT™ 
REPL EG TIVE strip RFPROXINAT LY 50 FEET DOWN TAPE FROM THe “BOT” 
MARKER. SO THRT THE E 1S 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 EXESCISED WHEN MCUNTING 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 
SQ THAT THE MINIMUM LENGTH RECORDS WILL BE 8 BYTES AND MAXIMUM 
LENGTH RECORDS 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 LINIT 
SELECTION, HANOLING ERROR STATISTICS, ANO RECORD POSITIONING. 
IF MORE THAN ONE UNIT IS SELEC’.O 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 PROCEDURE IS TO WRITE 1 RECORD, 
REPEAT FOR ALL UNITS, CONTINUE UNTIL EOT. WRITE MODE OF NONSTOP 
(WMO=0) WILL NOT BE AN EFFECTIVE SELE-TION FOR THIS TEST BECRUSE 
THE WRITE ROUTINE IS EXITED AFTER EACH! RECORD 70 DETERMINE IF 
ANY OTHER UNITS ARE SELECTED. READ HOD: (RHO) HAS NO EFFECT ON 

TEST 1 

THIS _IS A “WRITE ONLY” TEST SIMILAR TO TEST O EXCEPT A SEQUENCE 
OF 2S6 RECORDS IS WRITTEN ON EACH UNIT BEFORE CHANGING TO THE 
NEXT UNIT. READ MODE \RMO)} HAS NO EFFECT ON THIS TEST. 
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TEST 2 

THIS_IS A “WRITE AND READ” TEST. THE PROCEDURE IS TO WRITE 256 
RECORDS ON EACH UNIT, THEN BACKSPACE 2S6 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 IS A “WRITE AND READ” TEST. THE PROCEDURE 1S TO WRITE ! 
RECORD, BACKSPACE, READ 1 RECORD AND REPEAT FOR EACH UNIT, THEN 
REPEAT THE SEQUENCE UNTIL ALL UNITS ARE AT EO’. WRITE MODE OR 
READ MODE OF NONSTOP (WMO=0 OR RMO=0) WILL NOT BE EFFECTIVE 
FOR THIS TEST. 

TEST 4 

THIS IS_A “WRITE AND READ” TEST. If IS SIMILAR TO TEST 2 EXCEPT 
UNITS ARE CHANGED BETWEEN EACH RECORD OURING WRITE, BACKSPACE 
AND READ. WRITE MODE OR READ MODE OF NONSTOP (WMO=0 OR 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 
TC_BE READ ON ANY OTHER UNIT. TEST PARAMETERS THAT SELECT 
PATTERN AND RECORD LENGTH SEQUENCE MUST BE THE SAME AS THCSE USED 
TO WRITE THE DATA ON TAPE. ANY OF THE OTHER TESTS (O THRU 4) 
CAN SE USED TO GENERATE THE DATA. 
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10. LISTING 

Ut iM-1 para RELIOGSLITY 9 TRACK 
PYRIGHT t 70, 1971 1973, 1976 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. O1754 

TREVISED SEPT i474 J RODENAISER 
*REVISED AUGUST 1972 LACEY 
; REVISED TO REV.B A cea: 1973 BY BRUCE BURGESS - DIAGNOSTIC ENGINEERING 

Tae FOLLOWING ADDITIONS AND/OR CORRECTIONS MAKE 

(A) CODE TO COVER ACT-11 AND MAGTAPE DOP OPTIONS 
(B) SECTION TO PRINT OUT GOOD AND BAD DATA (EXPECTED AND ACTUAL) 

ON READ STATUS ERRORS CAUSED BY PARITY ERRORS. THIS SECTION 
Ie EN ee a SETTING SW(O3> TO A °1’. SEE SECTION S.1 

: REVISED TO REV. 0 MAR. a7 BY SAM _CARPENTER-DIAGNOSTIC ENGINEERING 
(A) MODIFIED TO’ SUPPORT SOFTWARE SWITCH REGISTER 
(B) BOO Seine S On NAMTC LORDING OF THE SOFTWARE SWITCH REGISTER FROM TTY 

(2) PROGRAM WILL ALLOW THE LOADING OF THE SOFTWARE SWITCH REGISTER AT START 
IF NO HARDWARE SWITCH REGISTER IS AVAILABLE OR IF THE 
HARDWARE SWITCH REGISTER CONTAINS ALL 1°S. O

O
 

Ce
 
C
e
e
s
 

CF
 

OS
 

o
s
 

ew
e 
w
e
e
t
 

o
e
 
w
e
e
s
 

RO=%0 
Ril=%} 
Re=%2 
R3=2%3 
R4Y=2%4 
RS=%5 
SP=%6 
PC=%7 . 

“>. ENABL ABS, AMA 

s TRAP CATCHER IN UNUSED LOCATIONS 0-476 

TRAPS 

ENDAOR 
=52 

40000 
s REAERERELLAAAA ALL ES ERR LERE ALAA SEERA AAA AER ARAL ARERR RSL ALE LAE ERAT 

SOFTWARE SWITCH REGISTER IS LOCATED AT LOC. 176 

;BEFOR STARTING REFER TO SECTION S.1 OF DOCUMENT 

5 SSeS AE HE HEH AE MEME A 9 AE A a a a a a AEE hk 

.=176 
SWRES: -WORD 0 :SOFTWARE SWITCH REGISTER 
= 0 

JMP AUTOST 
IMP, MEMHK 
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873 000210 9200137 202074 IMP MEM. 

875 ooosoo STACK=500 

( 7 oo Raters 155269 Me; «15888 
879 O00SO4 172524 BC 172524 
880 O00S06 172526 CA 172526 
88: 090510 177776 cc 177776 ; 
g82 o00Sie 177570 SUR 177570 
g83 000514 177560 TKS 177560 
gs4 000516 177562 TKB 177562 
ass 530 177564 TPS 177564 
886 OO0See 177566 TPB: 177566 
887 900524 002000 MAXLEN: 1024. sMAX RECORD LENGTH 
egg ocnses ondgoc4 MINLEN: 4. “MIN RECORD LENGTH 
889 009530 013616 WEUF: BUFFER “STARTING ADDRESS OF WRITE BUFFER 
890 000532 015616 RBUF:  8UFFER+1924. “STARTING AODRESS OF READ BUFFER 
821 000534 000224 MTV: 24 

933 - TEMPORARY STORAGE AREAS 
894 000536 o00f00 ArsTt: OG 
g9s cocs4o 00009 DRVSEL: 0 
896 oocs4e 0c09 STRLEN: O 
897 909544 o00000 LENGTH: 0 
gas ooos4s ooco00 MSBITS: 0 
g93 o095s0 o00000 SVRECR: 0 
900 9o0sSe opono0 COMAND: 0 
99i o900s54 900000 CORVBT: 0 
902 eoco00o CDRIVE: 0 
903 000560 000 ROPASS: 0 
go4 o900S62e oc0000 WRPASS: 0 
905 O00S64 00 BLKINC: 0 
996 090566 o00000 STATRO: O 

000570 oo0000 WRCHEK: 0 
998 000572 000000 0 
903 000574 on9000 0 
919 000576 o00000 0 
911 000600 0 
gl2 90 go0000 0 
813 009604 900000 0 
a4 000606 0 

916 000610 op0000 PERMBS: 0 
817 900612 oocoo0 RECORD: O 
918 000614 oO00000 WRRECR: O 
919 000616 orc0o9 LASRCR: O 
929 000620 0f0000 RDERRS: 0 . 
921 of06e2 oo0cd0 DAERRS: 0 
922 O006e% o00000 NRREAD: O 
923 000626 oo0cdd WRTLEN: O 
924 909630 o00000 READLN: O 
326 000632 o0c000 MODES: 0 

927 o50634 000654 DRVADR: DOTAB 
928 900836 000720 D1 TAB 
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329 009640 000764 O2TAB 
930 oc0C64e 001030 O3TAB 
931 000644 001074 DYTAB 
93e 000646 001140 OSTAB 
933 OO0&50 001204 &TAB 
ase 000652 O01eSC 7TAB 

936 000654 o0C000 DOTAB: OQ 
337 0007eC . =DOTAB+44 
938 o007eC 900000 DITAB: 0 
939 000764 .=DITAB+44 
940 000784 300000 O2TAB: O 
941 001030 . =D2TAB+44 
842 001030 000000 D3TAB: 
943 001074 .=D3TAB+44 
944 001074 900000 OYTAB: 
94S 001140 .=DYTAB+44 
946 001140 000000 OSTAB: 
947 001204 . =DSTAB+44 
948 O00!2e04 000000 OSTAB: 
949 001250 . =D&TAB+44 
950 001256 900000 D7 TAB: 
951 001314 .=D7TAB+44 
9S2 001314 c00900 CHARIN: ;CHARACTER JUST INPUT 
853 001316 000000 NUMTST: ;NUMBER OF TEST 
964 901320 000000 PARAM: : TEST PARAMETERS 
955 001322 900000 TSTEX: POINTS TO TEST PARAMETERS TO BE EXECUTED 
gee 0013e4 oco00c TEST: :CONTARINS CURRENT TEST NUMBER 

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

958 001326 900000 TSTTBL: 

O
O
O
O
 
O
O
O
O
0
O
0
O
G
 

q
0
0
0
0
,
 

a
,
 

oO
: 
P
7
5
 

o
-
 
P
7
5
 

969 
870 001354 012706 op0s00 AUTOST: MOV eSTACK, SP ;SETUP THE SP 
971 001360 104432 SUSWR “CHECK FOR HARDWARE SWICH REG 
972 001362 022/737 000176 oodsle , CMP eSWREG, SWR 
973 001370 001002 BNE 1$ 
974 901372 004737 011762 JSR PC CNTLU sALLOW SWREG TO BE CHANGED 
97S 901376 012737 177777 000536 1S: MOV 
976 001404 010737 036025 001326 MOV s36be5° TSTTBL ;SETUP TEST PARAMETERS 
977 O01412 010737 O490S2 001330 MOV #40052; TSTTBL+e2 
978 001420 012737 027052 9001332 MOV 427058, TSTTBL+4 
979 001426 012737 000003 001316 MOY ° #3. NUMTST 
980 001434 012737 123456 007332 MOV tees, Lon sPRIME RANDOM NUMBER GENERATER 
981 O01442 012737 176543 007334 MOV #176 
982 sDETERMINE THE SIzE ae Seti WRITE AND READ BUFFERS. 
983 O014SO 012737 OC1464 cO0004 MoV SNXMRET, d84 “SETUP NXM VECTOR 
984 001456 005737 023616 TST BUFFER+4096. OVER 4k OF MEMORY? 
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001736 

000413 
Oe2b26 
012737 
012737 
012737 
000411 
012737 
01273? 
012737 

Q1e737 
012777 

012702 
104404 
013702 
104426 
013702 
104426 
005737 
001012 
013701 
001405 
012702 
104404 
000137 
000137 
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000006 
010000 
O00S40 
OOOS46 
000200 
176712 

000041 

o90S40 
000024 
0001C0 

occded 

000904 

oooS46 
009541 

012731 

oo0S26 

oc0s24 

000546 

o0004e 

013051 

003224 
O0elee 

000526 
000524 
000532 

000526 
000524 
000532 

o0000% 
176732 

000004 

176672 

176656 

176640 

176630 

NXMRET: 

OVER4K: ! 
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OVERYK :BR IF YES 
(SP)+, (SP)+ POP THE STACK 
84 MINLEN 
81024. MAXLEN 
HBUFFER+ 1024. , RBUF 
U. SEL 

1B MINLEN 
e038. MAXLEN 
SUFFER+2048. . RBUF 

;40 SELCT DRIVES 

DETERMINE oRIVES TO BE TESTED. 
:A DRIVE WILL BE TESTED IF: 

1. IT CAN BE SELECTED 
; e. IT 
. 3. IT Is piRITE ENABLED 
tU.SEL: MOV aed :SET TRAP CATCHER 

MOV +000, aMTC PWR CLR 
CLR ORVSEL’ -CLEAR DRIVE TABLE 
CLR MSBITS 
MOV #200, RO -RO=DRIVE 0 
TSTB =—s- MTC 
BPL IDSELF :BR IF NO CU RDY 
CMPB BY Y -DOP ON MAGTAPE? 
BEQ NO. SEL ‘IF YES - SKIP DRIVE O 

NXT.TU: MOV DRVSEL, aMTC “SELECT A DRIVE 
MOV #20. ,R2 -SE;UP Re FOR WAIT LOOP 

USSTST: BIT #100; aMTS ‘DOES DRIVE EXIST? 
BNE uss. OK ‘BR IF YES 
DEC R2 “KILL SOME TIME 
BGT USSTST 
BR NO. SEL sDRIVE IS NON-EXISTENCE 

uSS.OK: BIT #20. MTS ifs THIS DRIVE 7 OR 9 CHN? 
BNE NO. SEL -BR IF 7 CHN 
BIT 84, IMTS -IS WRITE LOCK ON? 
BNE NO: SEL ?BR IF YES 
BIS RO, MSBITS :PUT DRIVE INTO TABLE 

NO.SEL: INCB DRVSEL+1 SINC. THE DRIVE NUMBER 
ASR RO *HAS ALL DRIVES BEEN TESTED rOR EXISTENCE? 
BNE NXT. TU -BR IF NO 

-TYPE-QUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS. 
tOSELF: NOV #MSG10A,Re2 

OV MINLEN, R2 
DECPRT -PRINT MIN. LENGTH 
MOV MAXLEN, Re 
DECPRT sPRINT MAX. LENGTH 
TST MSBITS WAS ANY DRIVES SELECTED” 
BNE 38 :BR if YES 
MOV 842,R1 71S THERE A MONITOR? 
3EQ 1$ BRANCH IF NO 
MOV #MSG10C,R2 : INDICATE THAT NO DRIVES ARE 
TOP *AVAILABLE!! 
IMP JSENDADR "RETURN TO THE MONITOR 

18: IMP START *NO--GO HAVE OPERATOR SELECT DRIVES 

;TYPE-OUT THE ORIVE/S TO BE TESTED 
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1072 002074 
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Ole70e2 

10021 

012737 
012737 
012737 
000411 
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013026 

013616 
013616 

o002C0 

000040 
oo0S46 

005060 
000054 

000007 

000100 
013616 

003040 

000004 
o02000 
015616 

000010 
004000 
017616 
000536 
o00s00 

000176 

011762 
123456 
176543 
012347 

OO0S46 

000015 

O00S46 

000536 

003040 
00007C 

000060 

000526 
000524 
000532 

000526 
o00S24 
000S3¢ 

0005 1e 

007332 
007334 

001314 

001314 

001314 
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;SET RO TO ORIVE O 
;SET Re TO ORIVE O 

;SET EOM 
: SPACE 
:O10 Hts DRIVE NUMBER EXIST? 

YES--SAVE THE NUMBER 
MAKE IT ASCII 
: COMMA 
POSITION DRIVE BIT 

;UPDATE DRIVE NUMBER 
:LAST 
;BR_IF NO 
:SET EON 
CR BL 
: TYPE THE DRIVE/S SELECTED 

;GO START TESTING JMP EXECUT 
RECORD LENGTHS AnD BUFFER AREAS FOR 4K OF MEMORY 

8 STA 
RECORD LENGTHS tie BUFFER AREAS FOR 8K OF MEMORY 

;NOT_AUTO_START 
INITIALIZE STACK 
CHECK FOR “ARDWARE SWITCH REGISTER 

;PRIME_ RANDOM 
:NUMBER GENERATOR 

;PRINT ’SELECT DRIVES’ 
CLEAR SELECTED DRIVE INDICATOR 

NO CHARACTER A CARRIAGE RETURN? 

:YES, WERE ANY DRIVES SELECTED 

;YES--IS AUTO SWITCH SET? 
*NO--GO SELECT TESTS 
YES--GO START TESTING 
118 CHARACTER, A VALIO NUMBER 0-7? 

25: Hoy #MSG10B,R2 

CLRB BUFFER 
MOV #BUFFER,R1 
CLR RO 
MOV #200, R2 

: FORM AND SAVE DRIVE NUMBER FOR TYPE-OUT 

MOVE #' (RI)+ 
LOOPER: BIT Re MSBITS 

BEQ SZERO$ 
MOVB RO, (RI) 
BISB. ss #0, (R1)+ 
MOVB #’,, (RL)+ 

$ZERO$: CLC 
ROR R2 
INC RO 
CMP RO, #7 
BLE LOOPER 
CLRB 3s CRI) 
MOVB = #9), -(R1) 
MOV SBUFFER,R2 
TOP 

“MODIFY 
MEMYK: MOV 84 

MOV #1054. MAXLEN 
NOV aBUPFER* 1024. , RBUF 

-MCDIFY 
MEMSK 

MOY sada. MAXLEN 
MOV SSUFFER+2048. , RBUF 

START: CLR ATST 
STARTI: MOV aSTACK, SP 

SUSWR 
CMP #SWREG, SWR 
BNE 1§ 
ISR PC, CNTLU 

1S: MOV #123456, LONUM 
MOV #1765493: HINUM 
MOV 8MSG1,Re 
TOP 
CLR MSBITS 

SELCRV: WAITKY 
CMPB  —s- #15, CHARIN 
BNE SELO1 
TST ReBTTS 
BEQ START 
TST ATST 
BEQ SELTST 
IMP EXECUT 

SELD1: CMPB 870. CHARIN 
BLE SELDe 
CMPB - #60, CHARIN 

PRIN 
1S’ CHARACTER A VALID NUMBER 0-7? 
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003407 
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e379 
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142737 
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:YES 

SPRINT °?° 

MASK OL” NUMBER 

s INITIALIZE BIT POSITION FOR DRIVE 0 

+1 TO DRIVE SELECT 
"HAVE DRIVE OF EQUAL TO ZERO 
!MOVE BIT POSITION TO NEXT DRIVE 
: TRY AGAIN 
“COMPARE DRIVE SELECT WITH PREVIOUS SELECTED 

sDRIVE WASN’T PREVIOUSLY SET, SO SET IT NOW. 

:DRIVE WAS SET, CLEAR IT. 

PRN COMMA 
TURN TO WAIT FOR NEXT KEY Se HRV 

SELECTED” -NOW GET rest SELECTION 

;PRINT’SELECT TESTS’ 
:CLEAR TEST NUMBERS SELECTED 
SINITIALIZE TEST TABLE POINTER 

;WAS CHARACTER A CARRIAGE RETURN? 

Noe ANY TESTS SELECTED? 

‘YES, EXECUTE TESTS 
15 bh IRACTER A VALID NUMBER 0-5 
;NO 
i 13 CHARACTER A VALID NUMBER 0-5 

:RETURN TC WAIT FOR TEST SELECT 

;ROTATE TEST NUMBER INTO POSITION 

; TYPE 3 SPACES 

iJS CHARACTER A VALID NUMBER 0-7 

BLE VALID 
SELD2: STB  aTPS 

BPL a4 
MOV 8’? aTPB 
BR VALS 

-WAVE VALIC DRIVE NUMBER 
VALID: SICB 8270, CHARIN 

0 HARIN 
MOV 8200, RO 

VALI: INCB  CHARIN 
BEQ VAL2 
ASR RO 
BR VAL 1 

VAL2: BITB  RO,MSBITS 
BNE vAL3 
BISB Rg MSBITS 
BR val4 

VAL3: BICB  RO.MSBITS 
vAL4: TSTB  aTPS 

BPL a 
NOV aTPB 

“HAVE DRIVES 
CELTST: MOV wsce, Re 

CLR NUMTST 
MOV STSTTBL,RO 

SELTI: WATTKY 
CMPB sa 15. CHARIN 
BNE SELte 
TST RETEST 
BEG SELT3 
IMP EXECUT 

SE.T2: CMPB 865, CHARIN 
BLE ELt3 
CMPB ss 86&0,, CHARIN 
BLE SELPAT 

SELT3: MOV 8MSGO.Re 
TOP 

BR SELTI 
SELPAT: MOV CHARIN, RY 

SWAB RY 
ROL RY 
ROL RY 
ROL RY 
ROL 
BIC #107777, RY 

“HAVE VALID TEST SELECTED, NOW GET SELECTED PATTERN 

CMPB —s-&# 70, CHARIN 
BLE SELT3 
CMPB s-#S7, CHARIN 
BGE SELT3 

3NO 
i18 CHARACTER A VALID NUMBER 0-7 
;N 
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;MOVE PATTERN SELECT INTO POSITION 

;COMBINE PATTERN WITY TEST 

-15 CHARACTER=0 
-YES. RLS=MIN 
-1S 4HARACTER=1 

;SET RLS=MAX 

;I1S CHARACTER=e 

;SET RLS=MIN-MAX 

31S CHARACTER=3 

;SET RLS=MAX-MIN 

;SET WMO=NONSTOP 

;SET WMO=START-STOP 

;SET WMO=RANDOM 

;SET RMO=NONSTOP 

;SET RMO=START-STOP 

SWAB § CHARIN 
ROL CHARIN 
BIC 9170777, CHARIN 
BIS CHARIN, R4 
SP3 

-WAIT FOR RECORD LENGTH SEQUENCES SELECTION 
SELALS: WAITKY 

cMpg sgt. CHARIN 
BEQ SELA3 
CMPB 861, CHARIN 
BNE SELRI 
IS 820, R4 
BR SELR3 

SELR1: CMPB 862, CHARIN 
BNE SELRe 
BIS Pity RY 
BR ELR3 

SELR2: CMPB 863, CHARIN 
BNE ELT3 
BIS #60,R4 

SELR3: SP3 
“WAIT FOR WRITE MODE SELECTION 

WAITKY 
CMPB s- #60, CHARIN 
BEO SELWe 
CMPB —s- 861, CHARIN 
BNE SELWI 
BIS #4, R4 
BR SELWe 

SELW1: CMPB #62 E AGRI 
BNE SELT3 
BIS ib, RY 

SELW2: SP3 
“WAIT FOR READ NODE, SE SELECTION 

CMPB sw CHARIN 
BEQ SELRM2 
CMPB —s- #61, CHARIN 
BNE SELAML 
BIS fi RY 
8R SELRM2 

SELRM1: CMPB #62, CHARIN 
BNE SELT3 
IS te RY B 

SELRMe: SP3 

;HAVE ALL PARAMETERS 
MOV #MSG 

TOP 
WAITKY 

CMPB. «= «#15, CHARIN 
BEQ +6 
IMP SELT3 
TSTB TPS 
BPC 

;SET RMO=RANDOM 

PRINT “OK” 
{WAIT FOR CARRIAGE RETURN 
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#12, aTPB 
TSTB. = TPS 

INC NUMTST :+1 TO TEST COUNT 
Mp 810. , NUMTST “EQUAL 70 TEN YET 
3EQ SELOK! “YES 
IMP SELTI :NO, ACCEPT NEXT SET 
MC afiges Re 

sEXECUTE SELECTED TEST 
CLR M EXECU: 

EXEC: 
EXECI: 

> RETURN 
BONE: 

DONE}: 

ENDADR: 

DOAGN: 

; TESTO 

L ODES | s INITIALIZE MCDES 
MOV aTSTTBL, TSTEX 
MOV QTSTEX, PARAM GET TEST PARAMETERS 
MOV PARAM, RO 
BIC a7777,RO 
MOV RO, TEST 

TEST BEQ esto 
SMP #30090,R0 

" BEQ TEST? 
CMP #20000, RO 
BEO TEST2 
CMP #30000.R0 
BEQ TESTS 
CMP #40000, RO 
BEO +6 
IMP TESTS 
JMp TESTY 
HERE AFTER COMPLETION CF TEST 
CKSWR JCHECK FOR CNTL G 
OY eMSG26, Re 

BIT 81, aSWR -1§ SW Ssi TC REPEAT TEST WITH ALL PATTERNS 
BEQ DONE 1 :NO 

CHP 87000,R0 :REACHED PATTERN 77 
BEO DONE I YES 
ADO #1000, PARAM =NO, +1 TO PATTERN 
BR EXEC] tREPEAT TEST 
DEC NUMTST 
BNE DOAGN 
MOV ae42,R1 
BNE ENDAOR - 
HALT :FINISHED ALL TESTS 
CKSWR 
JSR PC, (1) 
NOP 
NOP 
NOP 
aod 82, TSTEX 
BR EXEC -D0 NEXT TEST 
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*WRITE CNE RECORD, CHANGE DRIVES, GO TC EOT 
BIS 8 OES TEX TESTO: 2.0 

CLRALL 
GENPAT 

TO: RSFORV 
TSA: MVCTRS 

QIT #40, MODES 
BNE TO8 

WRITIT 
SVCTRS 

TO8: CHGORV 
SR TOA 
JSR PC ALLEOT 
R To’ 
Mei DONE 

:7E 

tes 
tiAALE 
at NPAT 

Th: RSFORV 
TIA: MVCTRS 

BIT 840, MODES 
SNE T1B 

WRITIT 
SVCTRS 

TIB: CHGORV 
BR TIA 
ISR PC ALLEOT 
8 Tl 
JMP DONE 

;TEST2 
“WRITE A RECORD LENGTH SEQUENCE , 
“BACKSPRCE, CHAN GE DRIVES. READ, 
tEST2: gr CES 

aed 
GENPAT 

Te: RSFDRV 
TOA: MVCTRS 

SIT 840, MODES 
BNE T2g 

WRITIT 
SVCTRS 

TeB: CHGDRV 
BR T2A 

Tec: MVCTRS 
BIT 820, MODES 
BNE Ted 

. JSR PC GOBKWD 
SVCTRS 

Teo: CHGORV 
BR T2c 

T2E: MVCTRS 
BIT #20, MODES 

IT WRITE EVERY RECORD, NO READ PASS 
-CLEAR ERROR CCUNTERS AND REWIND 
: GENERATE PATTERN 
RESET DRIVE SELECTION TO LOWEST NUMBER 
?RESTORE ORIVE COUNTERS 
-IS THIS DRIVE gu EoT? 
YES. SKIP WRITE 

SRAVE DRIVE COUNTERS 

sony MORE ORIVES SELECTED” 

ARE ALL ORIVES AT E0T? 

Mes, EXIT 
ST 

,wRITE RECORD LENGTH SEQUENCE, GO 10 Next DRIVE CONT INUE iY agi QN ALL ORIVES. 
Tl: BIS MODES EAC PASS sEX XIT AFTER RLS, NOS 

CLEAR WerReR COUNTERS ANC REWIND 
:GENERATE PATTERN 
“RESET DRIVE SELECTION TO LOWEST NUMBER 
“RESTORE DRIVE COUNTERS 
-I1S THIS ORIVE ee UPore 
:YES SKIP WRITE 
WRITE 

‘eave DRIVE COUNTERS 4 
:ANY MORE DRIVE SELECTED? 

4 

:aRE ALL ORIvES AT dT? 

ites EXIT 

CHANGE ORIVES 
"CHANGE DRIVES. CONTINUE TO FOr ON ALL ORIVES 
sEXIT WRITE RFTER RLS, 00 READ PASS 
;CLEAR ERROR COUNTERS AND REWIND 
;GENERATE PATTERN 
SET ORIVE SELECTION TO LOWEST NUMBER 
RESTORE ORIVE COUNTERS 
:1S THIS ORIVE AT E0T? 
‘Rit SKIP WRITE 

RITE 
:SAVE DRIVE COUNTERS 
; ANYMORE ORIVERS SELECTED” 
“YES 
“RESTORE DRIVE COUNTERS 
>15 THIS READ AT EOT? 
= YES SKIP SACKSPACE 
 BACKSP 
: SAVE BRITE COUNTERS 
ANY MORE ORIVES SELECTED? 
;YES 
RESTORE DRIVE COUNTERS 
SIS THIS READ AT EST 
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BNE ToF :YES SKIP READ 
READIT *RERD 

TeF: SV-TRS 'CAvE PRIVE COUNTERS 
eR CHGURY i ANYHORE DRIVES SELECTED? 

ISR PC YALLEOT : ARE ALL DRIVES AT E0T? 

IMP DONE “YES EXIT 

TESTS 
“WRITE ONE RECCRO, CHANGE DRIVES, BACYSPACE, CHANGE DRIVES, READ, CHANGE CRIVES 
tEST3: BIS #6 MODES -EXIT WRITE EVERY RECORD, $0 READ PASS 

arRALL “CLEAR ERROR COUNTERS AND REWIND 
GENPAT ; GENERATE PATTERN 

13: RSFORV -SET DRIVE SELECTION TO LOWEST NUMBER 
T3A: MVCTRS !RESTORE DRIVE COUNTERS 

BIT #840, MODES -1§ THIS DRIVE AT EOT? 
SNE 738 ;YES SKIP WRITE 

WRITIT WRITE 
SVCTRS Seve DRIVE COUNTERS 

128 CHGDRV ANY MORE DRIVES SELECTED 
BR T3A YES 

30: MVCTRS sRESTORE ORIVE COUNTERS 
BIT #20, MODES 315 THIS DRIVE AT EOT 
BNE 730° > YES SKIP BACKSPACE 
JSR pc SOBKHO : BACKSP 

130: SvCTR : SAVE DRIVE COUNTERS 
aR eHGORY :BNY MORE DRIVES SELECTED? 

TE: MVCTRS “RESTORE DRIVE COUNTERS 
BIT #20, MODES 1S THIS DRIVE AT EOT? 
BNE T3F ‘YES. SKIP READ 

READIT READ 
13: SVCTRS i SAVE ORIVE: COUNTERS 

CHGORV ANY MORE DRIVES SELECTED 
BR T3E SYES 
JSR PC, ALLEOT *ARE ALL DRIVES AT EOT? 
BR T3 :NO 
IMP DONE “YES, EXIT 

; TESTY 
“WRITE RECORD, CHANGE DRIVES, REPEAT FOR RECORD LENGTH SEQUENCE 
“READ RECORD, "CHANGE DRIVES, REPEAT FOR RLS 
tEST4: BIS ODES EXIT WRITE EVERY RECORD, DO READ PASS 

seapae GENERATE PATTERN 
BIT BI4, aTSTEX 
BNE T4 
BIC 87, MODES 
Is 85. MODES sEXIT WRITE AFTER RLS. DO READ PASS 

T4: CLRALL *CLEAR ERROR COUNTERS AND REWIND 
TYAi: RSFDRV “SET DRIVE SELECTION TO LOWEST NUMBER 
THB: MVCTR RESTORE CRIVE COUNTERS S 

MOV RECORD,WRRECR  ;SAVE RE-ORD 
SVCTRS SAVE DRIVE COUNTERS 
CHGORV ANYMORE DRIVES SELCTED” 
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1377 003674 O0077) BR T4B YES 
1378 003676 O4e73? 000010 000832 BIC 810, MODES : CLEAR ats END 
1379 993704 104410 ; Tu: RSF ORV ied ECTION TO LOWEST NUMBER 
1380 706 104414 THO: MVCTRS ¢ BRE VE RES COUNTERS 
1381 003710 032737 ocoo4o , 000632 BIT #40, MODES 15 ORIVE AT EOT 
1382 003716 OO10I0 BNE THE’ “YES. SKIP WRITE 
1383 003720 013737 000614. O00SS0 MOV WRRECR, SVRECR ; SAVE START OF RLS 
1384 003726 104402 WRITIT “WRITE 
1385 093730 013737 O00SSO OCO614 MOV SVRECR, WRRECR RESTORE START OF RLS 
1396 003736 104496 SVCTRS’ >SAVE DRIVE COUNTERS 
1387 O03740 104422 TUE: CHGORV ; ANYMORE DRIVES SELECTED? 
1388 003742 300761 BR THD : YES 
1389 003744 032737 000010 900632 SIT 810,MODES ARE WE AT END OF RLS 
1390 O037S2 o0l007 BNE THs “YES 
1391 003754 104914 TUF: MVCTRS ; RESTORE abPIVE COUNTERS 
1392 003758 032737 oO00040 o00&3e BIT 840, MODES “ARE WE AT EOT? 
1393 003764 001747 BEQ THC “NO 
1394 003766 104422 CHGDRV ; ANYMORE DRIVES SELECTED? 
139S 003770 000771 BR TUF “YES . 
13% 003772 104410 T4G:  RSFDRV -SET DRIVE SELECTIGN TO LOWEST NUMBER 
1397 003774 104414 TMH: MYCTRS sRESTORE DRIVE COUNTERS 
1398 003776 032737 o000e0 000632 BIT #20, MODES -1S THIS DRIVE AT E0T? 
1399 004004 O0100e BNE THY’ YES SKIP BACKSPACE 
1490 O904006 064727 011030 ISR PC, GOBKWO - BACKSP 
1401 o04tl2e 104406 TH]: SVCTRS : SAVE ARTGE COUNTERS 
1402 904014 104422 CHGORV ANY MORE DRIVES SELECTED? 
1493 CO4O16 OO0766 BR T4H “YES 
1404 094020 104410 THK: RSFDRV :SET ORIVE SELECTION TO LOWEST NUMBER 
1495 oO4d22 104414 TL: MVCTRS :RESTORE DRIVE COUNTERS 
1406 094924 032737 cD0020 000632 IT #20, MODES -IS THIS READ AT EOT? 
1407 CO4932 001025 BNE “YES, SKIP READ 
14908 O6C4034 623737 OCO0bIE ocOooble CMP racRcr, RECORD {HA AVE WE READ LAST RECORD WRITTEN? 
1409 oO4O42 901421 BEQ THN “YES 
1410 OG4O44 013737 o90616 oD0SSO MOV Lasece SVRECR SAVE LAST RECORD 
14:1 O0040S2 032737 000003 001320 BIT ARAM “IS READ MODE NONSTOP? 
t4l2 004060 001495 BEQ 34°F YES 
1413 904962 013737 O00612 COObI6 MOV RECORD, LASRCR 
$414 004970 005237 OO0b16 INC LASRCR :+1 TO LAST RECORD WRITTEN 
1415 OO4074 104424 THM: hea DIT READ 
1416 004076 013737 oO00SSO cOCb16 MOV SVRECR,LQSRCR RESTORE LAST RECORD WRITTEN 
1417 CO4104 104406 SVCTRS’ “SAVE DRIVE COUNTERS 
1418 O04i96 104422 THN: CHGORV ; ANYMORE ORIVES oer e rep? 
1419 904110 o00744 BR THLE -YES 
1420 OO4112 104414 _ TAP: MVCTRS *RESTORE DRIVE COUNTERS 
1421 904114 0623737 000616 O00ble cmp LASRCR, RECORD ;QRE WE AT END OF RLS? 
W422 004122 001336 BNE THK = NO 
1423 004124 104422 CHGORV ; ANYMORE DRIVES SELECTED? 
1424 O04126 000771 BR THP 
1425 094130 0604737 004734 JSR PC. ALLEOT ‘ORE ALL DRIVES AT EOT? 
$426 004134 000659 BR THA :NO 
1367 004136 000137 003136 JMP DONE YES, EXIT 

1429 - TESTS 
1439 *READ ONLY 
1431 “RANDOM PATTERN INVALID EXCEPT FOR SPECIFIC CASES 
1432 OO4142 052737 O00002 000632 fESTS: BIS #2, MODES 
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TS: MOV 

TSA: 

TSB: 

TSC: 

TSD: 

TSE: 

TSF: 

TSFLAG: O 
TSINC: OQ 

-SAVE DRIVE 
SVCTR: JSR 
SvCl: MOV 

CMP 
BNE 

FO3 
10-SEP-76 

CLRALL 
GENPAT 
8-1 TSFLAG 
WRITIT 
#10,MODES 
TSA 
PC. TESINC 
RECORD, TSINC 

#10. MODES 
RSFORV 
MVCTRS 
820, MODES 
TS0 
RECORD, LASRCR 
TSINC. LASRCR 
SVCTRS 
CHGURV 
TSC 
RSFORV 
MVCTRS 
#20, MODES 
SG 

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

(O34. (1)¢ 
#ORVADR, RO 
SVC1 

12:08 PAGE 31 

;CLEAR ERROR COUNTERS AND REWIND 
GENERATE PATTERN 
ENABLE EXIT FROM WRITE ROUTINE 
ENTER WRITE ONLY TO INITIALIZE RECORD SEQUENCE 
i ARE WE AT END OF RLS? 
YES 

;SEE IF RECORD LENGTH SHOULD BE CHANGED 

; INDICATE AT START OF _RLS 
;SET DRIVE SELECTION TO LOWEST DRIVE NUMBER 
RESTORE DRIVE COUNTERS 
i15 THIS DRIVE AT EOT 

;CURRENT RECORD + SEQUENCE LENGTH 
SAVE DRIVE COUNTERS 
: ANYHORE DRIVES? 

;SET DRIVE SELECTION TO LOWEST NUMBER 
RESTORE ORIVE COUNTERS 
:15 THIS DRIVE AT E0T? 

SAVE ENO OF RLS RECORDS 
1S READ MODE NONSTOP 
YES GO TO END RLS . 
NEXT TO BE READ 
isl EXIT READ AFTER ONE RECORD 

“RESTORE END RECORD 
“SAVE DRIVE COUNTERS 
:BNY MORE DRIVES? 

“ALL AT EOT? 
“NO 
YES EXIT 
:SET ORIVE SELECTION TO LOWEST NUMBER 
; RESTORE DRIVE <OUNTERS 
NG. WE AT END CF URLS 

Aion DRIVES SELECTED? 

ia? END OF RLS? 

ALL DRIVES AT E0T? 
;NQ 
sYES, EXIT 

RECORD AND ERROR COUNTERS 
PC ,CTRDEX 
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004462 
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000556 
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OO0SS6 
000200 
000546 

000556 

000556 
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cocade 
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173600 

CO0632 

000554 
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000552 
173664 

000552 

000546 
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RIS PC 
;RESET ORIVE COUNTERS BACK INTO PROGRAM 
MVCTR 3k CTR EX 
MVI: MOV Po ygT 

CMP sORVADR, RO 
BNE nV 

-SET UP POINTERS FOR NOVE | AND SAVE COUNTERS 
ETRDEX: MOV sRCHEK RO 

MOV #ORVAOR. RI 
ADD CORI /E,AL 
ADD CDRIVE. RI 
MOV JR1,R1 . 
RTS Pc 

“CLEAR ALL DRIVE COUNTERS 
AURAL: RSFORV 
CLRI: JSR PC, REWIND 

J5R PC’CLRTBL 
SVCTRS 
CHGDRV 

BR CLR1 
BIS ‘#10, MODES :AT END OF RLS 
cLR SF FLAG 

RESET DRIVE SELECTION TO LOWEST NUMBER 
RSFDR: CLR CORIVE sSTART WITH ORIVE O 

MOV 8200, CDRVBT -BIT FOR DRIVE O 
RSF 1: BIT MSBITS, CORVBT i18 DRIVE SELECTED? 

INC CDRIVE =NO + 1 TO DRIVE 
cL 
ROR CORVBT “ROTATE DRIVE SIT 
BR RSF I : REPEAT 

RSFe: MOV CORIVE, COMAND 
swap COMA 
BIS *eO0N0 COMAND ;800 BPI, 9 TRACK 
BIT #1000 0, aSWR TEST PARITY SELECTED 
BEQ +10 : ODD 
BIS #4000, COMAND =: EVEN 
RTS PC 

;SELECT NEXT DRIVE IN SEQUENCE 
it] WORD Te EXIT ADDRESS IF LAST ORIVE TESTED 
eHGOR: NC 

CLC 
ROR CORVBT 
BNE CHG1 

RSFORV 
ADD #e, aSP 
RTS PC 

CHG1: BIT CORVBT ,MSBITS 
BEQ CHGDOR 
BR RSFe 

“REWIND DRIVE TO BOT 
REWIND: TSTB aMTC 

;+1 TO DRIVE NUMBER 

;MOVE MASK BIT OVER 1 PLACE 
;BRANCH IF MORE ORIVES SELECTED 
RESET DRIVE SELECT TO LOWEST NUMBER 
+ 2 TO SKIP OVER FIRST EXIT 
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1545 o04702 100375 BPL 4 sWAIT FOR CONTROL UNIT 
1546 9 OO4704 eee O00558 173570 MOV COMAND, aMTC “SELECT DRIVE 
1S47 004712 606077 17356 ROR aNTS 
1548 OC4716 103375 BCC <4 :WAIT FOR TL READY 
1549 004720 052777 OCO0l16 173554 BIS #16, aMTC * REWIND 
1559 604726 004737 COSObE JSR PC, GOWAIT 
1551 732 RTS PC EXIT 
1552 -ARE ALL DRIVES AT END OF TAPE 
1553 004734 104410 ALLEOT: RSFORV 
1554 004736 104814 ALLI: MVCTRS 
1555 OO4740 032737 000060 000632 BIT #60, MODES AT E0T? 
1556 OON746 901403 BEQ ALLEOS :NO 
1557 an47S0 104422 CHGDRV :DONE ALL DRIVES? 
1558 O047S2 000771 BR ALLI = NO 
1559 004754 900427 BR ALL3 
1560 004756 032¢777 OO00400 173526 ALLEOS: BIT #400, ISWR ;TEST SWITCH 8 TO EXIT AT END OF SEQUENCE 
1561 004764 001425 BEQ ALLe "NO, GO TO EOT 
1562 OO4766 032737 O00010 000632 BIT #10, MODES ?AT’END OF SEQUENCE 
1563 004774 O01421 BEQ ALL “NO, EXIT, DON’T DUMP ERROR COUNTERS 
1564 -DUMP ERROR COUNTERS ON ALL ORIVES 
1568S 004776 104410 CTROMP: RSFORV 
156 OOSO0G 104414 MVCTRS 
1567 oO0S002 005737 ocD44e22 TST TSFLAG 
1568 095006 O01906 BNE CTRD1 :DUMP READ ONLY 
1509 005010 004737 Ooftli2 JSR PC,ENDOTI 
1570 005014 032737 dO00C4Y o00632 BIT #4; MODES :READ PASS SELECTED? 
1571 05022 001402 BEQ CDMEND *NO 
1572 095024 004737 010264 CTRDI: JSR PC, RNDTP1 
1573 095030 i0442e COMEND: CHGORV “DONE ALL DRIVES 
1574 095032 00762 BR CTROMP+2 :N 
1575 OO0SO34 O6e716 oOcode ALL3: ADD #2, (6) PINCREMENT RETURN POINT 
157% o0so40 009207 ALL2: RTS PC 

1578 ;CLEAR REAC AND WRITE TABLES 
1578 oo0SO42 012700 0c00s70 CLRTBL: MOV BURCHEK , RO 
1580 oo0S046 o0S020 CLRTI1: CLR (0)+ 
1881 O050S0 020027 000632 CMP RO. MODES 
1582 COSO8S54 001374 BNE CLRT1 
1583 OO0S0S6 042737 000070 000632 BIC #70, MODES 
1584 005064 000207 RTS PC 
1585 - INTERRUPT ENABLE. GO, WAIT FOR INTERRUPT 
1586 OOSO&& 012777 000200 173414 GOWAIT: MOV #200, acc -SET PRICRITY LEVEL 4 
1587 905074 010777 005130 17343e MOV 8GW1’ MTV SET INTERRUPT RETURN 
1588 005102 012737 000001 d05116 MOV #1 WAITI 
1589 905110 0520777 O00101 173364 BIS #101, MTC s INTERRUPT ENABLE, GO 
1590 005116 OO000! WAITL: WAIT *WAIT FOR INTERRUPT 
1591 005120 012777 O00340 173362 MOV #340, 2CC “RESTORE PRIORITY LEVEL 7 
1592 005126 000207 RTS PC “EXIT 
1593 005130 012737 OO00001 O0S116 GWl: MOV #i,WAITL 
1534 005136 od0ote RTI RETURN FROM INTERRUPT 

1596 “WRITE RECORD SECTION 
1597 005140 005737 o00612 WRITI: TST RECORD “IS THIS THE FIRST RECORD ; 
1598 005144 001031 BNE NOINCR *NO, SKIP SET UP OF RECORD LENGTH AND BLOCK INCREMENT 
1599 005146 013737 oo0sSe4 oooDsHe MOV MAXLEN, STRLEN 
1600 805!54 012737 177774 900564 MOV 8-4. BLKINC 
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005500 
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001414 
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000020 

Bebo 
ocos4e 

o00Sé2 
oocsse 
173216 

173206 

000626 
173176 

O4 
o0S066 

173146 
173142 

o00S6e 

000562 

000570 

000S6e 
000014 

o00st2 

oosss4 
000001 

000010 

000002 

000019 

007160 
177400 
177470 

007330 

901320 

Benes 
000626 
00:320 

000614 

173222 

173202 

173172 
173160 

000566 

001320 

000632 

000632 

000632 

001320 

007330 

BIT #20, PARAM 
BNE Wi 
MOV HINLEN STRLEN 
MOV #4. BLKINC 

Wi: MOV STRLEN, WRTLEN 
BIT 840, PARAM 
SNE NOIACR 
CLR BLKINC 

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

STRTOP: MOV COMAND, aMTC 
TSTB) ss MTC 
BPL <4 
ROR aMTs 
BCC 4 

NONSTP: MOV WRTLEN, aBC 
NEG aBC 
MOV WBUF , aCA 
BIS 84, aNTC 

_ JSR_ ___PC}GOWAIT 
sRETURN HERE AFTER’ INTERRUPT 

MOV aMTS, STATRD 
TST MTC 
BMI ERROR 
TST WRPASS 
BEQ TSTSTP 
MOV WRPASS , RO 
ASL RO 
ADD SWRCHEK , RO 
INC JRO 
CLR WRPASS 

TSTSTP: BIT #14. PARAM 
BNE STOPOP 
TST WRPASS 
BNE NONSTP 
JSR PC, TESINC 
air #1 MODES 
BEQ wid 
BIT #10, MODES 
BEQ NONSTP 
RTS pC 

WiO: BIT #2, MODES 
BEQ NONSTP 
RTS PC 

STOPOP: BIT #10, PARAM 
BEQ Wit 

-RANDOM STALL DELAY 
RANSTP: JSR PC, RANGEN 

BIS #177400, RANDOM 
PANI: MOV #-200. ,R4 

INC RY 
BNE .-2 
INC RANOOM 

MACY11 27(732) 
103 
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3 OES RECORD LENGTH CHANGE” 
, 

>NO 

;EXIT WRITE ROUTINE IF TEST S 

;SELECT UNIT 

;WAIT FOR CU READY 
;WAIT FOR TU READY 

;SET BYTE COUNT 

;SET CURRENT ADDRESS 

INTERRUPT ENABLE, GO, WAIT FOR DONE 

;SAVE STATUS 

sHAVE ERROR FLAG, CHECK FOR EOT 
$ WAS THIS A RECOVERY PASS 

“YES 

;+1 TO APPROPRIATE RECOVERY PASS COUNTER 

18 WRITE MODE NONSTOP? 
’ 

sYES 

;CHANGE RECORD LENGTH 
;EXIT AFTER RLS? 
>NO 
stES, ARE WE AT END OF RLS? 

sYES 
sEXIT EVERY RECORD? 
9 

sYES 
ide WRITE MODE RANDOM? 
* 

;DELAY 1 MILLISECOND 
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000207 

104434 

005772 032737 
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000562 

005554 
000091 

000010 

o0000e 

00061e 
000010 
000564 

O00564 
000626 

000626 

ooos4e 
000612 

000010 

175600 

oooste 

000$70 
020000 

0124Se 

000626 
011140 
000100 

o00S6e 
000010 

000610 
ooc004 

010610 
000562 
002000 

000632 

000632 

000632 

000632 

000626 
000S26 

o00se4 

000626 

000632 

000566 

172612 

ooos+4 

172562 

000562 

000632 

000566 

JO3 
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BN RANI 
Wil: TS WRPASS 

BNE STRTOP 
JSR PC, TESINC 
BIT #1 MODES ;EXIT AFTER RLS? 
BEQ wie :NO 
ta erate oe ARE WE AT END OF RLS” 

C YES 
Wie: BIT #2, MODES -EXIT EVERY RECORD? 

BEG STRTOP NO 
RTS PC “YES 

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

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

RESETL: MOV STRLEN,WRTLEN :YES, RESET 
TSINCe: 15 Re COED A MULTIPLE OF 256 TSTB RECORD’ 

8 TSINC3 ;NO 
8 #10, MODES INDICATE AT END OF ALS 

TSINC3: RTS PC 

;HAVE AN ERROR FLAG OURING 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 NUMBER 
-IF READ Pee IS SELECTED, TRY TO RECOVER BY WRITING WITH XIRG. 
ERROR: CKSWR >CHECK FOR CNTL G 

BIT #175600, STATRD :AT EOT? 
BEQ ENDTA :YES 
TST SNP ASS 
BNE ERR! FIRST ERROR? 
INC WRCHEK YES. + 1 TO WRITE ERROR 

ERRI1: BIT #20000, aSWR Type aut ERRORS? 
BNE TESREC :NO 
MOV 8MSG7, Re 

TOP PRINT ERROR 
MOV WRTLEN. LENGTH 
JSR PC PRTS ;PRINT STATUS, COMMAND, RECORD, LENGTH 

TESREC: BIT #100, dSWR "RECOVER STATISTICALLY SELECTEO? 
BEQ TESRCI *N 
INC WRPASS +1 TO WRITE RECOVER 
CMP £8. WRPASS "HAVE WE TRIED TO WRITE RECOVER § TIMES? 
BNE STREC1 3NQ 
INC PERMBS c= YE TO PERMANENT BADSPOT? 

TESRC1: BIT #4. MODES . ‘IS READ PASS SELECTED? * 
BEQ +6 :NO 
JSR PC. XRGREC 
CLR WRPASS 
BIT #2000 STATRO 
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006100 
006104 
006112 
006116 
006120 
006124 

006126 

006142 

006150 

006336 
006344 

001037 

000137 

005237 
052737 
012702 
104404 
Ole702 
104404 

104434 
013727 
000337 
142737 
0S2737 

022737 
001002 
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00SS06 

000040 

00SeSe 
Vell? 
005Se 

000010 
O0S066 
000016 
000004 
o0SeSe 

000612 
o00040 
013450 

012500 

o00SS2 
011314 
000170 

o00260 
011316 

001320 

oooce4 

013155 
000010 

013167 

000612 

001320 
177717 
013231 
000020 

013240 
OCO040 

1724S4 

172444 
172434 
172426 
172414 
172406 

000632 

011314 

011314 

011314 

011314 

011314 

011314 
O11314 

011314 

011314 
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BNE ENDTAP 
JMP Wid 

STRECI: JSR PC, BACK! 
JSR PC’ BACK! sBACKSPACE 2 RECORDS 
BIT #40, aNTS 
BEQ +6 
JMP STRTOP 
MOV 8-1 apc 
MOV COMAND aMTC 
BIS #10, amtc 
JSR Pc GowAIT ;SPACE FORWARD 1 RECORD 
BIC #16. aMTC 
BIS #4. IMTC sCHANGE FROM SPACE TO WRITE 
JMP STRTOP M 

-DRI/E IS AT EOT 
ENDTAP: INC RECORD 

BIS #40. MODES s INDICATE DRIVE AT EOT 
ENOTL: MOV amsted, Re 

MOV #4SG8,Re 
TOP 

-DUMP WRITE ERRORS 
WRTDMP: CKSWR ;CHECK FOR CNTL G 

MOV COMAND, CHAR 
SWAB CHAR 
BICB 8170,CHAR 

BIS #260, CHAR 
ISR PC, OCTP ;PRINT DRIVE NUMBER 

MOV PARAM, CHAR 
SWAB CHAR 
ROR CHAR 
BIC #170, CHAR 
BIS #260’ CHAR 

pc ocTP 
MOV PARAM CHAR 

#177763, CHAR 
MOV aMSG14 Re 
CMP #4 CHAR 

.? 

MOV $MSGl2,R2 
CMP #10, CHAR 

+ 

MOV #"SG13,Re 
TOP 

MOV RECORD, R2 
DECPRT 

MOV PARAM. CHAR 
BIC #177717, CHAR 
MOV #MSG17,Re 
CMP #20), CHAR 

MOV #MSG19, Re 
CMP #40, CHAR 

SPRINT PATTERN NUMBER 

sPRINT WRITE MODE 

;PRINT RECORD NUMBER 
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1769 006346 O1e702 013213 MOV #MSG1S_Re 
1770 O063S2 020737 O00060 011314 CMP #60, CHAR 
1771 008360 001002 BNE +6" 
1772 06362 012702 013222 MOV #MSG16,R2 
1773 006266 1048404 TOP sPRINT RECORD LENGTH SEQUENCE 
1774 006370 Ole70e 013247 MOV #4SG19, Re 
1775 006374 104404 TOP 
1776 006376 033702 000570 MOV WRCHEK , R2 
1777 OO6402 104426 DECPRT ‘PRINT "WRITE ERRORS=" 
1778 OO6404 O12e700 000572 MOV #WRCHEK+2, RO 
1778 OO6410 112737 OO0060 013310 MOVB #60, MSG20417 
1780 006416 105237 013310 WRTO1: INCB nSGe0+? -PRINT STATISTICAL RECOVERY 
1781 O06422 005710 TST JRO 
1782 006424 O0140S BEQ WRTD2 
1783 006426 Ole?0e 013271 MOV ansGe0, R2 
1784 O064¥32 104404 TOP 
1785 006434 011002 MOV (0) Re 
1786 OO6436 104426 DECPRT sRECOVERED AT xX 
1787 O06440 005720 WRTD2: TST (0)+ JUST INCREMENTING 
1788 OO06442e O20027 O00b10 CMP RO, sWRCHEK+20 
1789 OO6446 001363 BNE WRTD1 
1790 O064SG 0605737 000610 TST PERMBS 
1791 06454 O01001 BNE +4 :SKIP PRINT IF = 0 
1792 006456 000207 RTS PC 

ir 
1795S OO6460 O1e702 013313 MOV #4SG20A, Re 
1796 606464 104404 TOP 
1797 006466 013702 000610 MOV PERMES, Re sPRINT “PERMANENT BADSPOT™ 
1798 OO06472 1044265 DECPR 
1799 006474 O00207 RTS PC 
1800 j GENERATE DATA PATTERN 
1801 O06476 013702 000530 GENPA: MOV WBUF ,R2 - INITIALIZE BUFFER 
1892 O06502 013737 001320 006610 MOV PARAM. CPI “CHECK PARAMETERS FOR PATTERN SELECTED 
1803 006510 042737 170777 006010 BIC Meniied GPl 
1894 006516 001435 BEQ PATO 
1805 006520 022737 OO01000 COb610 CMP #1000, GPL 
1806 006526 001437 BEQ PATI 
1807 006530 022737 O0e000 o0b610 CMP #2000, GP1 
1808 006536 001457 BE PAT2 
1809 006540 022737 003000 006610 CMP #3000, GP1 
810 OO6S46 OOl46! BEQ PaT3 1 

1811 006550 022737 OO4000 CdEb10 CMP 84000.GP1 
1812 006556 00150! BEQ PATY ab 
1813 906560 022737 005000 006610 CMP #5000,GP! . 
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BEQ PATS 
CMP #6900, GP1 
PEG +6 
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000137 
000137 
000000 

Qle7ee 
023792 
001373 
000207 

312700 

000402 

Ole7e2e 

000207 

012700 

170007 
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007140 
007124 

002010 
000532 

006654 

000532 

006576 

136274 
000532 

006740 

000532 

006762 

MACY11 27(732) 10-SEP-76 i2:08 PAGE 39 

IMP PAT? 
JMP PATE 

GPl1: 0 
“PATTERN O 
“HALF FREQUENCY OUTSIDE SKEW 
PaTo: MOV #2010, (2)+ : (016) (004) 

CMP RBUF , Re 
BNE PATO’ 
RTS PC 

-PATTERN 1 
jatIDING 1 BIT (ISOLATED BIT) 
PAT MOV F1T,RO 
PATIA: MOV (pe (2)+ 

CMP REUF, Re 

Bt 
CMP #PAT2,RO 
BNE PATIA’ 
BR PAT 

PIT: 100000 

: PATTERN 
"HIGH FREQUENCY EVERY OTHER TRACK 
Pat2: MOV wlsbe74, (2)+ = $(274)(274) 

CMP RBUF,R 
BNE PATO 

T PC 
:PATTERN 3 
THREE O’S, THREE 1’S, THREE 0’S. 

bata: Mov #P3T, RO 
PATA: MOV (4 (2)+ 

CMP RBUF Re 

B 
P3T: 140037 

; PATTERN 
tTNCREMENTING PATTERN (0-377) 
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OC"006 
Co: 
8, 
000532 

OCTCSs 

ccdS32 

O07 124 

Qle72ee 177777 
Oe 000532 

CO4737 6907160 

PRT: 
PY; 

PYA; 

O4 
MACYI1 27 (732) 10-SEP-76 

CLR9 = PYA 
MOVS PHYA, (2)4 
INC8 = P¥A 
¢ RBUF , Re 
8 PY 
RTS PC 
3 

:PATTERN 5 

PAT 
PATEA: 

PST: 

ATTERN 
RAM FREQUENCY ALL rences 
bate: 

-EACH TRACK 3 BITS 
ATS: MOV sPS7,RO 

MOV (D4 (2) 
cMP RBUF ; Re 

8-] 
CMP Raut &3° 
BNZ PATE 
avs PC 

i PATTERN 7 
RAND 

barr: JSR FC ,RANGEN 

i2:08 PAGE 40 



ns | 

eed Date RELIAZILITY 9 TRACK MACY! 27(732) 10-SEP-76 12:08 PAGE 41 

1929 OO7144 013722 207339 MUV RANDOM (2 + | 
1930 o07180 d23Tde 900532 cMp REL Re 
1931 007154 00137) BNE par? 
1932 o07156 OC0=0: RTS PC | 
1933 sRANDOM NUMBER GENERATOR 
1938 “EXIT WITH RANDOM NUMBER IN LOCATION NAMED “RANDOM™ 
1935 OO07!60 910037 007336 RANGEN: MOV RO, SVC :SAVE REGISTERS 
1936 OOT1B4 910137 907349 MOV R1.SV1 
1937 997170 Q10e37 097342 MOV Re. Sv2 
i$38 9071749 910337 O07344 MOV R3,Sv3 
1939 907290 013700 007332 MOV LONUM, RO :SET JP LOW DIGIT 
1940 907294 313701 007334 MOV HINUM RI :SET UP HTTy 4 DIGIT 
181 007210 O12703 co0007 MOV 8 RB :SET UP ST COUNT 
192 007214 odSo02 _ CLR Re 
1943 007215 006300 RANG]: ASL RO -SHIFT RO LEFT AND - 
i944 0072020 996191 ROL RI “ROTATE CARRY INT) LSB OF RI AND 
1945 ON7222 006102 ROL Re “ROTATE CARRY OUT OF RI INTS R2 
1946 007204 005303 DEC R3 ; DECREMENT R3 
1947 007226 001373 BNE RANG! -CONTINUE SHIFT LOCP 
1948 007230 063700 007332 ADD LONUM, RO ADD NUMBER TO MAKE xX 129 
1949 907234 OOSSO1 aoc Ri :PROPAGATE CARRY 
1950 007236 063791 007334 ADD HINUM, RL :ADD NUMBER TO MAKE x 129 
1951 oO7e4e oosso2 aoc Re “PROPAGATE CARRY 
1953 997244 709 6001057 ADD 81957,80 :ADD LOW CONSTANT 
1953 907250 OcSSOl adc Rl :PROPACQTE CARRY ' 
1984 907252 005502 Adc Re >PROPAGATE CARRY . 
1855 Go7eS4 062701 oO47401 ad #47401 ,R1 ?ADD HIGH CONSTANT 
t 097260 cosso2 adc Re -PROPAGATE CARRY 
1957 OOreb2 OSe702 000006 ADD 8&,Re ;ab0 HIGH CONSTANT 
1958 967 6.0298 Saka) po'AA RE-PRIME RO WITH HIGH DIGIT 
1969 007270 OOSSO! ase RI PROPAGATE CARRY 
i%0 OC7272 019037 007230 MCV RO. RANDOM :SAVE RANDOM NUMBER 
1961 007276 010037 007332 MOV RO. LONUM Pur RO BACK IN LONUM 
1962 CoT3d2e 910137 007334 MOV RI HINLM PUT RI BACK IN HINUM 
1363 007305 013700 007336 MOV SvV0, RO RESTORE REGISTERS 
1964 007312 013701 007349 MOV SV1-R1 
13965 007316 013702 007342 MOV Sv2'Re 
1966 007322 013703 007344 MOY 5v3,R3 
1967 007326 000207 RTS PC sEXIT 
1968 007330 op0dd0 RANDOM: 0 
$969 007332 ocoooco LONUM: 0 
1970 007334 o90000 HINUM: 0 
1971 007336 9690 Sv0 0 
1972 097340 o00000 Sv 0 
1973 807342 coOd00 Sve 0 
1974 907344 Soocd0 Sv3 0 
1975 
1976 
1977 -READ RECORD SECTION 
1978 007346 005737 ocdble READI: TST RECORD ;FIRST RECORD? 
1979 073S2 601003 BNE SRI “NO 
1980 “307354 013737 cOOs4e 000630 MOY STRLEN REAOLN :SET INITIAL READ LENSTH 
1981 07362 612737 177775 OCOSBO SRI: MOV RDPASS ‘INITIALIZE READ PASS COUNTER 
1982 067370 013777° GOCSS2 171104 ROSTPO: MOV cOnMnD, arc 
$982 047376 105777 171106 TSTB = QMTC 
1984 SOv492 106375 BPL 4 “WAIT FOR CONTROL UNIT READY 



TM=21 DATA RELIABILITY 
DOTNBD.P21 

006077 

00745& 
OOT4S4 

007470 
007476 
007502 

094737 

017737 

t
u
r
u
o
r
u
 

O
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o
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~2
 
p<
 
po
 

N
O
U
 

007632 

022737 

9 TRACK 

171070 

00CS32 
000630 

005066 

171004 
171000 

CO0S3e 
000530 
000630 

000002 

o000C3 

G10136 
0006ie 

o0000e 

007160 
177400 
177470 

007330 

010136 
0006 le 

020900 

Olebee 

060630 
011140 

177775 

171046 
171036 
171024 
171016 

000586 

001320 

J006 16 

001320 

007330 

000616 

170646 

009544 

o00S60 

MACYL1 27(732) 

RUR ants 
Bcc oY sWAIT FOR TAPE UNIT READY 

READGO: MOV RBUF RO 
MOV READLN, RI 

RGlL:  CLRB. (O)+ “CLEAR READ BUFFER 
DEC Ri 
ONE RG! 
MOV READLN, a6C -SET BYTE COUNT 
NEG dBc 
MOV RBUF, aCA -SET CURRENT ADDRESS 
MOV COMAND. aMTC 
BIS #2,amTe 
JSR PC’ GOWAIT 

sRETURN HERE AFTER’ INTERRUPT 
MOV aMTS, STATRD 
TST anTc “ANY STATUS ERRORS 
SMI RDERRO SYES 

sCHECK FOR DATA ERRORS 
MOV BUF , RO 
MOV WBUF; RI 
MOV READLN, R2 

SRS: CMP (O)+. (14 :CHECK FOR PROPER DATA TRANSFER . 
BNE DATERR “HAVE DATA ERROR 
SUB #2, Re “CHECKED ALL TRANSFERS? 
BNE Ro = NO 

RTSSTP: BIT 83. PARAM 
BNE ROSTPC 
ISR PC _RDINCR s INCREMENT FOR NEXT BLOCK 
CMP RECORD, LASRCR 
BNE READGO 
RTS PC sEXIT READIT 

RDSTPC: BIT #2, PARAM =IS READ MODE RANDOM? 
BEQ ROSTP :NO 

RNORDS: JSR PC RANGEN 
BIS #177400, RANDOM 

RNDSI1: MOV #-200. RY sDELAY 1 MILLISECOND 
INC R4 
BNE .-2 
INC RANDOM 
BNE RNDS1! 

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

:HAVE DATA ERROR 
BATERR: BIT 

MOV 

DATERI: CMP 

DO4 
10-SEP-76 12:08 PAGE Ye 

#20000, dSWR 
DATER] 
aMSG9A, Re 

LENGTH 

si YPE ALL READ ERRORS? 

;PRINT EXPECTED DATA 

:PRINT ACTUAL DATA 
$-3,ROPASS 



? 
007706 
007712 

007714 
007716 
00.724 
00°? 
007734 
007736 
007742 
007744 
007752 
097756 

097764 
007766 
007774 
007776 

o1cade 

010006 
01COle 

310014 
010016 

010022 

C1004 
010026 

019030 

010032 

010934 

Sa 
010044 

TM=11 DATR RELIABILITY 
DOTNBD.P11 

001902 
00Se37 
000464 

032777 

001430 
03277" 
001424 
013700 

013701 

013702 
O220el 

001004 
162702 

001406 

00977, 
01400e 

104412 

014102 

104412 

000493 
012702 

104404 

C0237 

9 TRACk 

000622 

175600 

020000 

012575 

000630 

> piacdo 
000010 

900530 

900532 

000630 

coocde 

013977 

177775 

000620 
oc00e0 

cOOSsé0 

010206 
007370 
000624 

000566 

170556 

coos44 

170514 

000560 

170420 

STATUS 
RDERRO: 

1$: 

es: 

38: 

1 10 
itched: 

RTSR1: 

RPASS1: 

MACY11 27(732) 

BNE 
INC 

E04 
10-SEP-76 i2:08 PAGE 43 

+6 
DAERRS ;+1 TO DATA ERRORS 

BR RTSR} 
IND TEATES AN "ERROR, CHECK FOR EOT 

BR 
MCV 

OCTPRT 

MOV 

OCTPRT 

BR 
MOV 

air e800, , STATRO 
NOTA 

820000, aSWR 
RTSREC. 
wns, »R2 

READLN LENGTH 
ATS 

A OOBD ants 

RTSREC 
#10, aSWR 
RTSREC 
WBUF , RO 

RBUF , RI 

QBREADLN, R2 
(ROD+, (RL)+ 

2 
#2, Re 

33 

i$ 
-(R9),Re 

~(R13,R2 

RTSREC 
#MSG100,Re 

;CHECK FOR CNTL G 
iTS 3 ERROR LEGITIMATE OR E07? 

OBE EO 
te ALL READ ERRORS’ 

;PRINT ERROR 

sBRROR? ERROR DUE 70 PARITY 

:BRANCH IF NOT 
iste IF USER WANTS DATA COMPARE! 

; BRANCH {FN 
sPICK UP UP [STARTING ADDRESS OF 

PICK uP STARTING ADORESS OF 
READ BUFFER 
sPICK UP RECORD LENGTH IN SYTES 

MPARE WHAT SHOULD HAVE BEEN 
SORT TTEN WITH WHAT WAS!! 
:BRANCH IF NOT THE SAME 
: DROP OFF A WORD FROM RECORD 
; LENGTH 
‘BRANCH IF ALL OF RECCRD DATA 
; CHECKS 
G0 TO COMPARE NEXT BYTE 
:PICK UP THE DATA VALUE THAT 
SHOULD HAVE BEEN WRITTEN 
:PRINT EXPESTED VALUE OF 
WRITTEN DATA 
; PICK ri Te DATA VALUE THAT 
sWAS WRITTEN 
PRINT ACTUAL VALUE OF THE 

ATA READ :DA 
CONTINUE WITH TESTING 
INDICATE RECORD SATA COMPARES 
:DESPITE ThE PARITY ERROR 
CAUSING THE READ STATUS ERROR 

TOP 
ROERRS IF FIRST ERROR PASS 
CKSWR 

J 
INC 

#2, ROPASS 

NRREAD 

;CHECK FOR CNTL G 

;+1 TO STATUS ERRORS 
YES ;DELETE READ RETRYS (SW 4)” 

; DONE ALL RE-READS’ 

6, aeagKsPAce TAPE 

:+1 TO NONRECOVERABLE READ 



DOTMBO.P121 

2097 010116 
2098 i 
699 6151 

2:90 Ol0134 
2101 
2102 
2103 010136 
eles = o1el4e 
2165 Ol0146 
2106 
2107 0210150 
2108 O10156 
2199 OlO!64 
2110 O10166 
e1!1 O10174 
2li2 O10176 
2113 010204 
2ll4 
2115 910206 
21ib Oldele 
2117 10814 
2118 OlG22¢ 
2119 O10230 
2120 010236 
elel Olde4e 
2lee 010250 
2123 
2124 010252 
2125 019256 
2126 019264 
2127 O10e70 
2128 O10e72 
2129 010276 
2130 
2131 010300 
213¢ 010302 
2:33 010310 
2134 O10314 
2135 010322 
2136 910330 
2137 019334 
2138 010336 
2139 010344 
2140 010350 
2141 910354 
2142 910362 
2143 010370 
2144 
2145 010374 
2146 010402 
2147 O!04!10 
2148 QO1O414 
2149 O10422 
2150 O104e4 
PI51 O10430 
2152 919436 

! 
TM-11 DATA RELIABILITY 

Qler3? 
pach ? 

104404 

1O4434 
013737 

001002 

9 TRACK 

ere? 
002000 

000612 
0005684 

000564 
000630 

000630 

o00S4e 

170266 

005066 
000016 

010136 
000020 
013514 

012500 

000552 
011314 

O11316 

001320 
011314 

011316 

001320 
177774 
913201 
000001 

013155 
00000e 

000569 
000S66 

090630 
000526 

ocose4 

000630 

170262 
170252 
170244 

170232 

000832 

011314 

011314 
011314 

FO4 
10-SEP-76 12:08 PAGE 44 MACYLI 27(732) 

RPASS3: MUV 8-3 ROPASS 
gry ed STATRO 
NE RNOTPL 

BR RDSTP 

;AT EQT? 
-YES, TYPE “EQOT” 

;SET UP POINTERS FOR NEXT RECORD 
RECORD RDINCR: INC 

T BLKINC 
5) RESTR1 

; RECORD LENGTH IS CHANGING, COUNT IT 
BLKINC, READLN 
READLN; MINLEN 

BLT RESTRL 
CMP READLN, MAXLEN 
BLE RESTRI 

RESTRL: MOV STRLEN, READLN 
RESTRI: RTS PC 
-BACKSPACE ONE RECORD 
BACK1: ROR ats 

BCC 4 
MOV #-1, 38C 
MOV COMAND. aMTC 

:15 LENGTH LESS THAN MINIMUM 

18 LENGTH GREATER THAN MAXIMUM? 
RESET INITIAL LENGTH 

;WAIT FOR TAPE UNIT READY 
;COUNT_1 RECORD 
; SELECT DRIVE 
; ISSUE BACKSPACE 

RTS P 
;ORIVE HAS REACHED pot IN REAO MODE 
RNDTAP: JSR PC ROINCR 

BIS #20, MODES 
RNDTP1: MOV ansGes,, Re 

MOV #SG8, Re 
TOP 

-DUMP ERROR COUNTERS 
READMP: CKSHR 

0 COMAND, CHAR 
SWAB. ss CHAR 
BICB 8170,CHAR 
BIS $260, CHAR 
JSR PC, OCTP 
SP3 
MOV PARAM, CHAR 
SWAB CHAR 
ROR CHAR 
BIC #170, CHAR 
BIS #260. CHAR 
ISR pc, ocTe 

MOV PARAM. CHAR 
BIC #177724. CHAR 
MOV #MSG14, Re 
CMP #1 CHAR 
BNE + 
MOV #MSGl2,Re 
CMP #2, CHAR 
BNE +6 

; INDICATE AT EOT 

;CHECK FOR CNTL G 

:PRINT DRIVE NUMBER 

;PRINT PATTERN NUMBER 



TM-11 DATA RELIABILITY 
cTNBO.PL1 
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010510 
010612 
Ol0eeG 
019626 
010630 
010634 
010640 
910642 
010650 

99 010656 
e200 010664 
ecOl 010670 
eede O1067E 
ee03 0!070e2 
e204 010704 
ec0S 
2206 
2cO7 010710 
2ec08 010716 

012702 
LO4Y4O4 

104434 

004737 

017737 
005777 

9 TRACK 

013167 

000612 

001320 
reek? 
13231 

000020 

013240 
000040 

013213 
000060 

013222 

013343 

000620 

013373 

000622 

013414 

o006e% 

177774 
Ood046 

010206 
167642 

167576 

00S066 

167564 
167560 

011314 
013314 

011314 

011314 

O11314 

000562 
4 i766 

167632 
167624 
167620 

167610 

OO0S&6 

MACYL1 27(732) 
GO4 

#MSG13, Re 
TOP 
RECORD, Re 

10-SEP-76 12:08 PAGE 45 

;PRINT READ MODe 

:PRINT RECORD NUMBER 
PARAM, CHAR 
#177717, CHAR 
#MSG17, Re 
#20, CHAR 

+ . +6 
#MSG18, Re 
#40, CHAR 
+ +6 

#MSG15, Re 
60, CHAR 
+ 
#MSG16,Re 
TOP 
aMSGel,Re 
TOP 
RDERRS, Fe 

#MSGee, Re 
TOP 
DAERRS , Re 

#MSGe3,Re 
TOP 
NRREAD, Re 

PC 

;WRITE RECOVERY UTILIZ ING 
;USED AFTER EVERY 7 REWRI 
;ERCH WRITE ERROR IF STAT 
;USED ONLY IF READ PASS S 
XRGREC: 

XRGO: 

+ RETURN 

CKSWR 
MOV 
BIT 

T 
I 
E 

8-4, WRPASS 
aSUR 

COMAND, OMT 
$14, aMTC 
WRTLEN, JBC 
dBc 
WBUF , 3CA 
ants 
.-4 
PC, GOWAIT 

;PRINT RECORD LENGTH SEQUENCE 

XTENDED INTERRECORD GAP 
S OR AFTER ~~ 
TICRL RECOVERY NOT SELECTED 
ECTED 

sCHECK FOR CNTL G - 
sCOUNT 4 REWRITES 

;DELETE WRITE XIRG ‘Sw S$) 
* YES 

C 
;WRITE XIRG 
3SET BYTE COUNT 

;SET CURRENT ADDRESS 
;WAIT FOR TU READY 

HERE AFTER INTERRUPT 
aMTS, STATRD ;SAVE STATUS MOV 

TST aNTc 



TM-13 D 
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ATA RELIABILITY 
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9 TRACK 

000562 

175600 

900562 

0124Se 

0006-26 
011140 
013127 

002000 

000016 
009006 
005066 

000612 
090614 

004676 

000616 
000614 
167410 
o00SSe 
167374 

167364 

000016 
000012 
005066 

012645 

167330 

000565 

000612 

O00S44 

OCOS&& 

o00S44 

000566 

167466 
167460 

167400 

167356 
167350 

MACYL1 27(732) 

XRGRCD: 

XRGS: 

HOY 
10-SEP-76 12:08 PAGE 46 

XRGS 
WRPASS 
PC 
#175600, STATRD 
XRGRCD 
WRPASS 

;HAVE ERROR FLAG, CHECK FOR EOT 

;EXIT WRITE XIRG 

-ONLY EOT, EXIT 
“DONE 4 XtRG 

8 XRGO 
:PRINT STATUS AFTER 4 XIRG ERRORS 

MOV aMSG7,R 

-GO BACKWARD ON 
SOBKWO: HOV 

GOB1: 

-PRINT COMMAND, 
PRTS: MOV 

MOV 
OCTPRT 
MOV 
OCTPRT 
MOV 
INC 
OECPRT 
MOV 
DECPRT 
RTS - 
CKSWR 

WRTLEN. LENGTH 
PC PRTS 
aMSG11,R2 
TOP 
#2000, STATRD 
XRGR 

TAPE X RECOROS 
RECORD, LASRCR 
WRRECR, RECORD 
GOB1 
PC, REWIND 
PC 
LASRCR, dBC 
WRRECR, aBC 
aBCc 
COMAND , JMTC 
anTc 

anys 

#16, aMTC 
sic aMTC 
PC, GOWAIT 
PC 

PRINT WRITE STATUS ERROR 

PRINT STATUS, COMMAND, RECORD, LENGTH 

SPRINT “XIRG WRITTEN 4 TIMES” 

SWRITE AN EOF 

;IS NEW RECORD=0 
; YES REWIND 
sEXI 
;SET BYTE COUNT TO DIFFERENCE 
>BETWEEN LASRCR AND WRRECK 

:WAIT FOR CU READY 

sWAIT FOR TU READY 

STATUS, RECORD NUMBER, LENGTH 
&MSG9B, Re 
TOP 
aMTC,Re 

STATRD,R2 

RECORD, Re 
Re 

LENGTH, Re 

PC 
;CHECK FOR CNT_ G 



TM-11 DATA RELIABILITY 
DZTMBO.P11 

2265 . 
266 011204 012737 
S5e5 B11i9 Ta8003 
2269 O11216 012737 
2270 011224 004737 
2271 011230 906102 
2272 011232 006102 
2279 011234 012737 
ery O1leve 906102 
2275 Olle44 006102 
2276 O11e46 906102 
2277 011250 010237 
2278 112854 042737 
2279 Olleb2 052737 
2280 011270 906002 
2281 Olle7e 004737 
2282 011276 006102 
2283 011300 905237 
2284 O11304 001356 
2285 011306 104430 
2286 O1131G 000207 
2287 011312 900000 
e288 011314 oc009C0 
2289 011316 105777 
2290 011322 100375 
2291 011324 013777 
2292 011332 000207 
2293 
2294 011334 012737 
2295 011342 012737 
22% 011350 012737 
2297 011356 012737 
2298 O11364 005237 
2293 011370 67762 
2390 011374 100373 
2301 011376 067702 
2392 O11402 004737 
2303 011406 005237 
2304 O114i2 01002 
2305 O114149 104430 
2306 O11416 00207 
2307 O11420 062737 
2308 011426 000753 
2309 O11430 006737 
2310 O11434 OO1010 
2311 011436 020737 
2312 O11444 O44 
2313 O1L446 013737 
2314 O11454 O00406 
2315 O1145_ 012737 
221 O11Ne4 052737 
2318 O11472 105777 
2319 011476 100375 
2320 911800 013777 

9 TRACK 

011314 
177770 
000060 

O11316 

O113le 

167176 

011314 

177773 
011520 
000040 
177777 
011510 
O00i2e 

000114 
011430 
011512 

o0006e 

011510 

177777 

011514 

o00060 
000060 

167022 

011510 

011314 

O11314 

Oll3le 

011516 

O11Sle 

011510 

O11514 
011510 

167014 

104 
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;PRINT OC SAL VALUE IN REGISTER 2 
OCTPR: MOV #°0, CHAR sINITIALIZE 1ST NUMBER AS 0 

TST Re "TS VALUE POSITIVE 
BPL OCT! YES PRINT O 
MOV #1, CHAR =NO PRINT 1 

OcT!: JSR pc, OCTP 
ROL Ro 
ROL Re 
MOV 8-5, 0CT sCOUNT 5S DIGITS 

OcT2: ROL R2 
ROL Re 
ROL Re 
MOV HAR ;SAVE DIGIT 
BIC eee CHAR  :CLEAR OTHER BITS 
BIS #60, , CHAR “MAKE ASCII DIGIT 

JSR PC, OCTP : PRINT 
ROL Ro’ 
INC OCT -+1 TO DIGIT COUNT 
BNE OCT2 "NOT DONE 
SP3 
RTS PC EXIT 

OCT: 0 
CHAR: Q 
OcTP:  TSTB aTps 

BPL WAIT FOR READY 
HOV GHAR, aTPa : PRINT 
RTS PC 

;PRINT DECIMAL value IN REGISTER 2 
BECPR: MOV 0 

MOV SOECPNTS OECPNT 
MOV #40, ZERO 

TYPTL: MOV 8-1) DIGIT 
TYPT2: INC O1ctT 

SUB SDECPNT, R2 
BPL PT2 
AnD SOECENT Re 
JSR PC DECOUT 
INC DIGCNT 
BNE TYPT3 
SP3 
RTS pC 

TYPT3: ADD #2, DECPNT 
BR TYPT1 

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

DEC1: MOV #60, ZERO 
BIS #60; 0IGIT 

DECe: TSTB  aTPS 
BPL <4 
MOV DIGIT, aTPB 



04 
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OZTMBO.P11 

2321 011506 000207 RIS PC 
e3e2 011510 ooc000 DIGIT: QO 
2323 011512 o00000 DIGCNT: 0 
2324 011514 ocd040 ZERO: 40 
3325 Oitzls 01152 DECPNT: .+2 
2325 011520 Ge34e {odoo 
@3e7 011522 001750 1000 
2328 011524 OO0144 100. 
2329 011526 oo001e2 10. 
2330 011530 o0000! 1. 
2331 >KEYBOARD INPUT 
2332 011532 105777 166756 WAITK: TSTB  aTKS sWAIT FOR KEY 
2333 011536 100375 BPL 4 
2334 011540 105777 166754 TSTB aTFS sWAIT FOR TELEPRINTER READY 
233S 011544 100375 BPL 
2336 O11546 117777 168744 166746 MOVB aTKB, aTPB sECHO CHARACTER 
2337 O115S4 117737 166736 001314 MOVB  @TKB, CHARIN :SAVE IT 
2338 011562 042737 009200 001314 BIC #200, CHARIN 
2339 011570 o00207 RTS PC sEXIT 
2340 - TYPE 3 SPACES 
2341 011572 012702 911602 GP3xX: MOV #SP3A,Re 
2342 011576 104404 TOP 
2343 011600 000207 RTS PC 
2344 O11602 Oe09&? oz0040 057 SP3A: .ASCII 3/ /; 
2345 0116!0 .EVEN 
2346 -TELETYPE OUTPUT PACKAGE 
2347 011610 142777 000177 166702 fo: BICB #177, aTPS ‘CLEAR TELETYPE FLAGS 
2348 O11616 112237 011710 MOV ee EOMK “SAVE MESSAGE DELIMETER 
2349 O11622 121237 011710 TOP1: CMP a e EOMK *IS CHARACTER THE SECOND MESSAGE DELIMITER? 
2350 O11626 001001 BNE iNO. 
2351 011630 900207 RTS be XIT 
2352 O1!632 lele27 000100 CMPBOséR2, wa iTS sanBRACTER AN 2 WHICH INDICATES A CARRIAGE RET. 
2353 O11636 901406 BEQ TOP? “YES 
2354 O11640 105777 166654 TSTB aTps ?NO, WAIT FOR TELETYPE READY 
2355 O11844 100375 BPL 
2356 011646 112277 166650 MOVB ‘2+, aTPB sPRINT CHARACTER 
2357 011652 000763 BR TOP!’ 
2358 O11654 105777 166640 ToP2:  TSTB sTPS 
2359 011660 100375 BPL 24 
2360 Oll662 112777 O0021S 166632 MOVE 8215, aTPS sCR 
2361 011670 105777 166624 TSTB. ss TPS 
2362 011674 100375 BPL <4 
2363 011676 112777 o00el2 1€6616 MOVB s212,aTPB LF 
2364 611704 o0S202 INC R2 
2365 011706 O00745 BR TOP! 
2366 011710 000000 EOMK: 0 
2367 011712 " 2737 000176 000512 CKSWRR: CMP #SWREG, SWR : SOFTWARE SWITCH REG PRESENT 
2368 011720 O0103S BNE OUT 3NO, GET OUT 
2369 011722 105777 166S66 TSTB) 2s TKS ye WAIT FOR 
2370 01172 10 038 BPL Our :READY GET SH CHARACTER 
2371 011730 0177 166562 001314 MOV atKB, CHARIN “AND STR 
2372 011736 042737 177600 OO1314 BIC #177600, CHARIN : THE SaRBAGE 
2373 O11744 022737 O00007 O01314 CMP 87, CHARIN PIS IT A <t@ 
2374 011752 001020 BNE out 
2375 O11754 012702 O13S65 MOV #SCNTG, Re 
2376 911760 104404 TOP 
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2e44 012737 
éeSe 012637 

2377 11762 012702 
2378 011766 104404 
2379 011770 017702 
2390 011774 104412 
2381 011776 O12702 
2382 012002 104404 
2383 012004 005037 
2384 0128010 004737 
2385 012014 Oode07 
2387 012016 905037 
2388 O1e022 912737 
2389 012030 104400 
2390 012032 042737 
2391 O12e040 120737 
2392 0120046 o01002 
2393 012050 005726 
2394 12052 000743 
2395 0120054 122737 
23% 12062 001011 
2397 012064 012702 
2398 12076 104404 
2399 Ole072 022737 
2400 012100 001926 
2401 O12102 005726 
e402 12104 000743 
2403 012106 122737 
2404 012114 003004 
e405 Olell6 122737 
2406 012124 02004 
2407 012126 012702 
2408 Olerse 104404 
2409 012134 00745 
2410 012136 006337 
2411 Olel¥2 006337 
412 O1el46 006337 
2413 Ol2eise 142737 
e414 12160 153737 
2415 012166 005337 
2416 Olel72 001755 
2417 Olei74 000715 
2418 012176 013777 
2419 012204 000736 
e420 
2421 012206 000000 
e422 012210 o00C00 
2423 
2424 012212 013746 
e425 012216 013746 
2426 Olee22 012737 
2427 012230 022777 
2408 012236 001402 
2429 012240 ooO4o4 
2430 Dize4e Oepbet 

01 

9 TRACK 

013573 

166516 

013603 

000015 

013613 

000007 

c00060 

000067 

Ole34e 

012206 

Ole210 

012206 

000006 
ooodc4 
Olee4e 
177777 

000176 
000004 

Ol2210 

001314 
001314 

001314 

012210 

001314 

001314 

166306 

000004 
166254 

000512 

CNTLU: 

OUT: 

$READ: 

1$: 

3$: 

es: 

8$: 

4§: 

S$: 

$$: 

75: 

TEMPST: 
COUNT: 

SUSWRR: 

1§: 
es: 
38: 

KO4 
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muy aSMSWR, Re 
OP 

MOV SHR, R2 
OCTPRT 
MOV #SMNEW, R2 
TOP 
CLR OsTEMPST 
Ma PC, SREAD GO READ A LINE 
RTS PC *RETURN TO MAIN BODY OF PROGRAM 

CLR TEMPST 
MOV #7, COUNT 
WAITKY 
BIC #177600,CHARIN ;STRIP OFF GARBAGE 
CMPB  =- #2, CHARIN -IS IT A fu? 
BNE 2s sBRANCH fF NOT 
TST (SP)+ POP THE STACK 
BR CNTLU >START OVER 
CMPB s#15, CHARIN -¥5 IT A “CR? 
BNE 4§ -BRANCH fF NOT 
NOV #SMCRLF ,R2 :DO CRLF 

CMP #7, COUNT :WAS IT FIRST CHARACTER 
BNE 7§ :CHANGE SWR IF NOT FIRST ONE 
TST (SP)+ :POP THE STACK 
BR OUT GET OUT 
CMPB #60, CHARIN 
BGT c§ 
CMPB  s- #67, CHARIN 
BGE 6$ 
Hoy #MSGO,Re 

BR 3$ :START OVER IF NOT LEGAL CHARACTER 
ASL TEMPST 
ASL TEMPST 
ASL TEMPST 
BICB #60. CHARIN GET NITTY-GRITTY 
BISB  CHARIN, TEMPST 
DEC COUNT SONLY WANT 6 DIGITS 

Bog 
HOV TEMPST, SUR sCHANGE SWITCH REGISTER CONTENTS 

0 
0 

MOV deb, -(SP) sSAVE VECTORS 
MOV ae4)-(5P) 
MOV 015,084 -SET UP FOR TIMEOUT 
CMP 8-1, ISWR *REFERENCE HARDWARE SWITCH REGISTER 
BEQ 2$ 
BR 3$ 
CMP (SP)+, (SP)+ sADJUST STACK 
MOV #SWREG SUR - *POINT TO SOFTWARE SWITCH REG 
MOV (SP)+, d84 RESTORE VECTORS 



TM-11 DATA RELIABILITY 
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2433 012256 
2434 Olocbe 
2435 
2436 
2437 012264 
2438 Olee70 
2439 Oleo74 
e44g 012276 
e441 012302 
e442 012304 
2443 012306 
e444 012310 
P44S Ole3le 
446 012314 
2447 012316 
e44g Ole320 
2449 Dlesee 
e450 O1e3c4 
241 Ole326 
Buse 012330 
e453 Qleaze 
e454 Olea34 
BYSS 012336 
B46 012340 
2457 
245g 
2459 
EYED 
SUB 1 
Bug2 
2463 
S464 
BYES 
246 
2467 
BUBG 
2469 
2479 
247] 
2472 
2473 012342 
2474 012347 
2475 012354 
2476 Ole362 
2477 012370 
2478 012376 
2479 D1e404 
e480 Ole4i2 
248i Ole4e0 
2482 012426 
2483 012434 
egy 12442 

0 
0 
q 

012637 
0 

104434 

037457 
057 

041505 
OSe111 
040057 
040520 
020123 
046522 
046457 
051505 
046105 
040104 

057 
040057 
020105 
051525 

9 TRACK 

000006 

ocodde 
000002 

105704 

020100 
051500 
Oe01e4 
020123 
051524 
020124 
046527 
040117 
054101 
051524 
041505 

057 
047440 
051127 
052123 
042440 

0S7 
046105 
047125 
027440 
020124 
046122 
020117 
027440 
052040 
051440 
O4eSe4 

027513 
OSell1 
052101 
0S1lee 

MACY11 27(732) 

MOV 
RTS 

- TRAP HANDLER 
TRAP34: nov 

TABLE: 

C 
WAI TKY=104400 
WRITIT=104402 
TOP=104404 

;TEXT MESSAGES 
Msco:  .ASCIT 
MSGI:  .ASCITI 

MSG2:  .ASCII 

MSGS:  .ASCII 

MSG6: =. ASCII 
MSG7:  .ASCII 

LOY 
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(SP)+,086 
PC 

aSP,e(6) 
#2 sp 
a(b)+, -(6) 
sTABLE- 104400, aSP 
3(6)+,PC 

3728 /; 
:/QSELECT UNITS /; 

;/QTST PAT RLS WMO RMOD /; 

;/MAX TESTS SELECTEDQ/; 

3/ OK/; 
:/MWRITE STATUS ERRORM; 
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OZTNBD.P11 

2489 012474 
249g 912500 
2491 012506 
S433 Oloeee 
484 BISESB 

2495 012536 
2496 012541 
2497 12546 
2498 010554 
2499 012562 
2500 912570 
2501 012575 
2502 012602 
2503 O12610 
2504 Oleb16 
2505 Olebee 
2506 010630 
2507 012636 
2508 12644 
2509 1264s 
2510 Olebse 
2511 012660 
2512 O1eb66 
2513 01267 
2514 ole70e 
2515 012710 
2516 1716 
2517 010724 
2518 012731 
2519 012736 
2520 12744 
2521 Ole7Se 
2522 012760 
2523 012766 
3504 012774 
2525 013002 
2526 913005 
e527 013012 
2508 0130e0 
2509 9130e6 
253¢ 013034 
2531 013042 
2532 013080 
2533 013051 
2534 013056 
2535 013064 
2536 013072 
2537. 013077 
2538 013104 
2539 03112 
2540 013120 
2541 013126 
2542 013127 
2543 013134 
2544 2013142 

051117 
0424S7 

053440 
047105 

9 TRACK 

027500 

047S52e 

047503 

044516 

047100 
053111 

044530 
O44S22 
032040 

OeS0Se 

050040 
042117 
047=93 
047105 

057 
040505 
052101 
0S! 122 

042101 
020101 
040122 

042115 

0S2131 

042514 
054101 
027440 
051105 
043516 
051524 

020117 
051505 
046111 

os4 
O42See 
042040 
047503 
051505 

043See 
OS2ie4 
o52040 

MSG8: 

MSG9: 

MSG9A: 

MSG9B: 

MSG10A: 

MSG1OB: 

MSGIOC: 

MSG100: 

MSG11: 

MOY 
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-ASCIT 

-ASCIT 

~ASCII 

-ASCIT 

-ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

s/END OF TAPEXRHHERHEKHRANESSER ERD: 

;DRV PAT MODE RECORD LENGTHa/; 

;/MREAD STATUS ERRORQ/; 

3/@READ DATA ERRORG/; 

;7COMD STATUS RECORD LENGTH EXPECTED ACTUALaY; 

; 7AMAINDEC-11-DZTMB-DaRECORD LIMITS IN BYTES; 

sMINLEN MAXLENO /; 

/, MEXERCISING UNITS,/ 

7,9NO DRIVES AVAILABLE, / 

;/ RECORD DATA COMPARES/; 

;7XIRG WRITTEN 4 TIMES/; 
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OZTMBO.P11 

eS4S 013150 
e546 O13155 
Pate O13ib¢ 

Beye O13 
e550 013201 
e551 013206 
esSe 013213 
eS$3 013220 
eSS4 Ol32ee 
eS$S 013230 
e556 013231 
eS$7 013236 
eS$8 013240 
2eS$9 013246 
2560 013247 
e561 013254 
eSbe 013262 
eS63 013270 
e564 013271 
eS6S 013276 
2566 013304 
e567 013312 
eS68 013313 
2569 013320 
2570 013326 
2571 013334 
e57e O1334e 
2573 013343 
2574 013350 
2575 013356 
e576 O 
2577 01337e 
e578 013373 
2579 013400 

80 013406 
0 
0 
0 
8) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1] 
0 2

 
me

n 
Fi

nn
 
Fs
 

Fe
 
e
G
 

fn
ew

 
me

 
Pa

ne
 

fe
e 

Ge
t 

fa
me

 
Pn

ee
 

at
 

Fa
me

 
Dn

t 
me

 
Ha

ns
 

an
e 

Ga
ne

 
Fa

e 
Fm

e 
Pa
s 

Fa
me

 
fra

me 
Ha

ne
 

fa
me

 
ne
 

Pa
s 

Pa
ne

 
Qa

we
 

fa
ud

 
fo
e 

Pr
as

 
Ge

 
fa
ns
 

Pa
ne

 
Hu
d 

Ho
 

fa
e 

fw
 
Ht
 

Ga
ne

 
Pa
 
He
 

§ 
= 

fo
 
Po

 
G)

 
W
 

on
 

<£
 

046511 
057 

052123 
057 

O42116 
S? 

9 TRACK 

051505 
020040 
020120 
peno} 

Qll 
020040 
020120 
026515 

O464SS 

O44S15 

054101 

053500 
042440 
020123 

051100 
051105 
020124 

050100 
042516 
042101 
020123 

051100 
0S2le3 
042440 
020123 

042100 

057100 

020116 

020040 

044520 
OSilee 
020075 

041505 
04210S 
020060 

051105 
052116 
050123 
020075 

040505 
052101 
OSilee 
020075 

052101 
047522 
027440 
C26$16 
O42S26 
020105 
051522 

025052 

? 
040107 

MSGle: 

MSG13: 

MSGL4: 

MBGLS: 

MSG16: 

MSG17: 

MSG18: 

MSG19: 

MSGe0: 

MSGe0A: 

MSGe1: 

MSGee: 

MSGe3: 

MSG24: 

MSGeS: 

MACYL1 27(732) 

-ASCIT 

-ASCIT 

-ASCIT 

~ASCIT 

-ASCIT 

-ASCIT 

~ASCIT 

-ASCIT 

ASCII 

-ASCIT 

-ASCII 

ASCII 

-ASCIT 

-ASCIT 

ASCII 

-ASCIT 
;/ad1Gd/; 

NOY 
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3/ SSTP /; 

37 RNOM /; 

3’ NSTP /; 

;/M-MAX/; 

;/M-MIN/; 

37MIN 7; 

3;/MAX /; 

;/QWRITE ERRORS = /; 

; /QRECOVERED AT 0 /; 

1 “
 ;/JPERMANENT BADSPOTS 

80 “ s/@READ STATUS WRRORS 

s/QDATA ERRORS = /; 

;@NON-RECOVERABLE ERRORS = /; 

+ 2B EH BBBBBEIRITE PASS 

3 (ABE HEBBHEHEEREAD PASS 

»/add/; 

/* 

fe 

’ 



"W-11 CATR RELIABILITY 9 TRACK 
<TMBO.P2 2 i 
2601 013573 O57 OSISOQ OS1127 SMSWR: 
3952 012690 o200"§ O65; 
Beas 613603 O05? ONTO] OS3S0S SMW: 

S04 013610 oz00Ts 0s: 
2565 913613 OS" 027800 SMCRLF: 
2625 
260 
eo28 012616 12616 BUFFER: . 
eeu 
z6.9 eo jareie By 

MACY! 

oWSCIT 

ASCII 

ASCII 
. EVEN 

27( 732) 

; /3SWR= 

3/ NEWs 

: 03 

END 

BOS 
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ye 

fe 

;WRITE BUFFER SEGINS HERE 
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DITMBO.P11 SASS REFERENCE TALE -- USER SYMBOLS 
ALLEIS OO4?SE iSS6 «= «1608 
ALCEOT O04T34 1278 s«129H S132 s1358 = 12S MGC s1SS38 
ACL] = 904: 1554e 1558 . 
RLe © gesoue 1561 156315760 
als | 9080 1659 157Se 

Ss? 009536 8942 975* «=107S* = 1091 
ALTOST 961354 871 = Sve 
BAckl  O10206 715 716 = 2094 211Se = 2194 
2 pcosc4 B79e «1619 §=b20e «1720e «19928 «19938 2117* «= 2199* += 22008 
BlaINC S00564 90S 160de 1604# 1608* 1672 1674 2194 2107 
BIFFER 013616 gs 89084989) 993—ssON3e® «1044 = 1063) 1069 
3A OS Bade ib2l* 1994# 22018 
oe id B8ie iSs6# 15914 
SOMENT 905030 1571-15738 ; 
CORTVE 890556 9028 «1499 «1500s 1514# «518% «152215328 
ScRVaT = C59554 QOie 1SiSe 1515 520% 15348 1539 
chAR 911316 17368 «17378 «17388: 1740# «17438 «745s 174SeL74ee 7478 17% i 

17ble 17bee 176417671770 232k 2133* 2134e «| 2135# 21 2141s 
e142e  2145e 2146e «2148 = BIS] = 2157e «= 15Be «= lbO | alba 21bB | Bebbe «2b «= e278 

. 2784 2e75x 22888 2291 
CHARIN 001314 $S2ee 1087 1994 1096 1103# 1104* 1108# 1127 1132 119% 1139 49) LSE 

1153# o115ve 11SSe. 1156 11611163167) 1371)0 117733791183) eg 1191 
4195 10H 23374 2938+ eS7le 2a7ée 2373 239+ 23912395 HOSEN BL 

SHGDR — DOHENO $328 «1540 «24S 
SHGDRV= 1O44z2 1276 «1292S 131013171324) 4113491986 1376 13287) 13H tas 

142334501484) = 1574) 1508157) 1573 abe 
CHG1 = OO4BG4 1535 {53° ; 
CkhSWR = 104434 1240 «125 «= 1690 «1735) 20HS = 20821912190 2abH ENT Le 
CKSWRR 011712 23678 E456 
cLRAL OO4SO6 1504 © 2450 
CLRALL= 104420 1267, 1284 = 13021333) «1371— «1433 BS 
CLRTBL OOSO4e 1S06 = -15798 
CLRT1  OCSO46 15808 1582 
CRI © O04510. 1505e 1509 
CNTLU «© O11762 974 = 1080 = 23778 «= 2394 
COMAND O00552 sogge iseee 15238 1524s 1527e SHB 1141721173 19821985 BNI 2132 

4 c 

SOUNT 012210 2389+ 2399 «= auISe © Neze 
CTROEX 904462 1485149114978 
cTROMP 004776 1s65@ = 1574 
CTROI 4 1568 915728 

D622 92lu dee 2176 
OATERR 007636 2007 20308 
DATER! 007676 2031 20408 
DECOUT 011430 2302 © 23098 . 
DECPNT 11516 2295# 2299 2301 «23078 23258 _ 
DECPR 011334 22948 = 2453 
CECPRT= 104426 1028 «1030 ««1760 «s«1777,'s«1786)Ss«1798Ss «21S 2173.—sB7P B18] «= 28D 222 DHE 
SeCl © OLL4E6 2310 2312 2315s 
DECe = O11472 2314 23188 
GIGCNT O11Si2 eeaue «= 2303 2311 9 2323e 
Gist’ O11510 2097+ 2298# 2309 2313# 2316# 2320 23228 
DOAGN 003234 1252 [eb ls 
CCNE 003136 12408 «1280 «1298 «= 1328 «= 13601427) stNb@ 1480 
cCNEL 03204 144184812510 
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{ 

1487 1493 

RACK MACYL1 27% 
REPERENSE TABLE -- USER SYMBOLS 

1498 
1020 

12578 

DOS 
10-SEP-76 12:08 PAGE S6 

° 

é 

1434 24648 

2120 2204 2227 2246 
18tt 1813 1815 18198 

1416# 1421 I447% -1448% = «1456 1459# 

107e# 1603 1675 2108 
1288 1301# 1306 1313 1320 1332 
i23} 1389 139e 1398 1406 i432 
1SSS 1S62 1579 1581 1583# 1640 
1708 I729# = =62led* 
ices* 1089 Ihile L1L14# = Lll6e = 1516 
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DZTHBO.P11 CROSS REFERENCE TABLE -- USER SYMBOL 
MSG19 013247 1774 25608 
MSce. 012370 1122-24778 
mSce0 013271 177d*# 1780 «1783 «Sb 
nS 013313 1795 25688 
mSSel 013243 2170 © 25738 
MSse2 | (0133¥3 2lr4 = 25788 
mSce3 013414 2178 = e588 
MSccd 013450 1730 «= 5868 
MSs25 013514 2126 25928 

G26 O13560 1241 25988 
MSGS 012420 1218 = 24818 
NSCB O1E44S 1201  24ese 
MSc7 sO e452 1698 2217 2486s 
mSG8 «012500 17322128 = 24908 
mSo9 010575 2050 2501s 
mScdA Dlebee 2032 25058 
MSS9B 012645 2252 = 25098 
MTC = gggsa2 8768 1000 1004 1008 1544 15¥ge 1549e 1589% lb14e 1615 16224 1626 17218 

17eee «1724e ««1725e «1982e «1989 1895# «= 1996" «2000S lige «2119* «elele 2195 921978 
2196 22 ec5# 22ebe 2e39e «2240 eee e4Se | 2c54 

MTS  ggosco oo77# «1010, 10151017, SH7# 1617 © teeS 1717 198Se 1999204 aise 2202 
NTy 00534 8918 1587% 
MYCTR = OON4iH 14918 © 2448 
MVCTRS= 10441 127001287) «13051312 1329) 133613441351 = 13731380, 139k 13971405 

sec 444 1453014701554 s156B = S638 
MV po44so 14938 1494 
NOINCR 005230 1598 = 1607 «16098 
NCNSTP 005274 1619@ 1638 1643 1646 
NC.SEL OO1656 1007, «1014 = 1018 = 1018 = 1020 
Ne codee4 228 20968 2180 
NUMTST O0!31 953a979* «slled# «1129S sstel4e «12151251 
NXMRET 001464 983 986s 
NXT.TU 031602 10088 1022 
OCT O11 3ie 273% 2283" 22878 
CTP O11316 1741 «1748S 136 21N3)« 2270 281) 228 ke 
OCTPR 011204 cbs = 2447 
OCTPRT= 104412 2037 «8039 «2074 «= «2078 «0 22SS Ss 2eS7 0 a38D SS aHbee 
CCT: © 11204 2268 © 22708 
372 = O11 e4e 22748 2284 
Oi = 12014 2368 2370 2374 23858 eude 
OVER4K 00151 985 9918 . . 
PARAM 001300 9542 1224 «1225 = 1284S ee MLL «1457 1601 = 1606S 1635) BSS THB 749 

176i 1802, 2C10 BOBS 2138 = IHS 2187 
PATO © ODGbI2 1804 18228 «1824 ' 
PATI B26 1806 «= 16288 = 1835 
PATIA  O06632 18298 = 1834 
PAT2 E676 1608 «1833 «= «1848" = «1850 
PATS © O067 1810 18548 1861 
PAT3A 006716 18558 1860 
PATY 006762 1812 «1859 =: 18738 
PATS 007910 1814 18838 1890 
PaTsa 007014 18848 1889 
Pate 007124 1818 1888 19208 1922 
Pat? 057140 1817-19288 = 1931 
pc 900007 Boon «= 974# «= 10B0# «= 1257# «= 1278e «= «124e «| 1ZIS® «132k «= 13N7# = «1358# «INO | LN2S® 14398 
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OZTNBO.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

14g6e 1478e = «148S*# =1489% 1491# 1495e 1502e 1505* 15064 1512# 152g 15384 1550# 
15514 1569e 1572e 1S?e# 1S84# 1S92e lblee# 623% 639% 1644e 1647" 1651# 16608 
1665# 1668# 16838 1701# 17108 1715* 17168 17238 17418 1748# 17928 1799% 1825+ 
1832+ 1851# 18584 1878+ 1e87# 19038 19288 19328 19678 19578 20i2% 2015* 2018s 
ggese gets 20358 g0S3s goaNe gilze gies giPes cleus ites El4is gl8es  B1948 
204e ceit# sects 82278 seeee se34e 223Se ecdee 22474 9 2ch3e 9070 «= eBls §6— adbe 

ecdee c30ee e0b# «gel 2339" Os43e 351¥  e384# «238Se Nae | Ole 
10 Sige 170?" 1790 1797 

PRTS - Q11140 70; 2035 «= 8053 2220) aS28 
PiT  OO6654 1828 «= 18368 
P3T © 906740 1854 18628 
Py 006766 18748 = 1877 
Pua = 007906 1873# 1874 1875# 18798 
PST =-07036 1883 18918 
RANDOM 007339 1oSe# 16562 1929 1969% 19688 2019 20238 
RANSEN 007160 1651 1928 19358 2018 
RANG] 007216 19432 1947 
RANSTP O0S456 16518 
RANI © OO5470 16538 1657 
RBUF 00032 B90e «989 «= 993 §=«1069* §=«1074# «18231830 s«1849)=—ss18S6 S876 = s188S = 1921 = 1930 

19871994 = 2003S Bb 
RDERRO 007714 2001 2045s 
ROERRS 00620 9208 2089 2172 
ROINCR 010136 edie 2025 21038 «2124 
ROPASS 900560 g03e 1981" 2040 2087 20928 20978 
ROSTP 907620 2017 a02Se = 2100 
ROSTPC 60 2011 20168 
ROSTPD 007370 19628 2027 
RERDGO O07412 19878 = 2014 —» 
READI 007346 19788 «9 4s2 
READIT= 104424 1322 «135414151461 BUR 78 
READLN 909630 svete 1380e 1988 198220052094 20822063 a207# 2108 alld alae 
RECORD 000612 giz 1374 1408 1413 Mel «14414 L442 sHS9s1N71—s«1597 160916708 

1680 «1728 §=61788)—S «1978 = 2013 022103 §=BISS )©= 8231 «= Be3ee = 2258 
RESETL o0sb22 1676 16798 
RESTRL 10176 2109 all2s 
RESTRI 010204 i lll = 21138 
REWIND OO4E76 1505 15448 = 2234 
R61 OO7422 19898 1991 
RNDRDS 007570 20188 
RNDS1 007602 20208 2024 
RNDTAP 010252 2047 Bl o4s 
RNOTP1 010264 1872 2099 2 12t8 
RPASSI O1011e2 2093 20968 
RPASS3 010116 2091 20978 
RSFDR 04542 Side = e446 
RSFORV= 104410 12691286 «= 130413951372) 1379 s«1398)S HOH) = 14H 1MS2s189— S04 1536 

1531565 4b 18 
RSF1 go4ssy 15168 = 1521 
RSF2_—-QO4BO0 1517, 152281541 
RTSREC O10046 e049 «2056 «= 2058 §=— 2080 = aah 
RTSR] 010064 2043 20908 
RTSSTP 007532 20108 
Ro = =000000 B43 1003 1019 1021% 1045* 1053 1058# 1059 1105 11108 1112 1114 1116 

1125+ 1225s leebe 1227 «12289 «S231 :1233) 1238S) teuSe eee NF NBT 1493 



TM-11 DATA RELIABILITY 
OCTMBD.P11 

Ri =°.0C0001 

Re =“000002 

R3 =000003 
R4 =.000004 

RS =%000005 
00217e 

SELD1 Q022e4 
SELDe  O0ee44 
SELOK1 003032 
SELPAT e44e 
SELRLS 002534 
SELRM! 002716 
SELRMe O02" 
SELR!  Q02564 
SELRe  O02602 
SELR3 O02616 
SELTST 002350 
SELT1 002366 
SELT2  OQ0e4le 
SELT3 OQ024%32 
SELWi 002650 
SELW2  O02S554 
SP =”000906 

SP3. = 194430 
SP3A 011602 
SP3X 011$7e 
STACK = O00S00 
START O0e2116 
START! OQOOeilee 
STATRD 000566 
STOPOP OOS+446 
STREC] 006006 
STRLEN O00S4e 
STRTOP O0S2S2 
SUSWR = 104432 
SUSWRR Oiccic 
SVCTR O04426 
SVCTRS= 104406 

SvCl 004432 
SVRECR 000550 

g_TRACK 
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11748 

1150 

1076% 

1186 

1712 

1605 
1667 

1316 

1410% 

MACY11 271732) 

1152 

1$37% 

1198 

1999% 

1679 
1719 

1323 

1416 

GOS 
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1172 

2393 

1742 

2046 

1980 
1726 

1340 

14S6# 

1184 

2401 

e137 

2098 

elle 

1348 

1462 

11% 

C44 

2285 

e408 

1358S 

1206 

24258 

2305 

e2le 

1375 

1788 1828s 
1360 1961 

1Cb2e# 1eS3 
1959% 1962 

1051 10S7# 
17S4# 8=—1757% 
1801# 1823 
19S4#  1956% 
e072% 2076% 
2170# 21728 
cebl*® 2267 
2349 e352 

1165% 1169% 

2430 2432 

24698 

2223 2256 

1386 1401 

2433 

1417 

2437 

1449 
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DoTMBD.P11 CROSS REFERENCE TABLE -- USER SYMBOL 

ovo 007336 1935* 1963 19718 
SV 007340 1936 1964 19728 
Sve 00° 3%e 1937% 1965 19738 
SV3 007344 1938% 1966 19748 
SWR 000512 8828 972 40°8 e4 “4369 1560 1696 1702 et3c 2048 2057 2090 2192 

236 2379 410% 4e 431% 
SWREG 000176 8698 97e 1078 2367 2431 ‘oe 
TABLE 012304 2440 e44es ad 
TEMPST Ol2206 383% e387 2410% e411# e4le# e2414# 2418 2421s 
TESINC 905554 1439 1639 1660 16708 
TESRC1 00S7Se 1703 17088 
TESREC 005722 1697 17028 
TEST 001324 9568 1227s 
TESTO = 003244 {228 12568 
TEST! Q03314 1230 12838 
TEST2 003364 1232 13018 
TEST3 003502 1234 19328 
TEST4 003620 1228 13658 
TESTS 04142 1237 14328 
TKB 000516 8848 2336 2337 2371 
TKS 000514 8838 2332 2365 
TO O11616 23478 = e444 
TOP == 104404 1026 1036 1042 1064 1084 1123 1137 1202 1219 le4e 1699 1731 1733 

1758 1773 1775 1784 1796 2033 205! 2084 ele? ele29 2154 2169 2171 
217 2179 ee18 ee2e 2253 2342 2376 2378 2382 2398 2408 e4s9e 

TOP] 91ibee 23498 2357 2365 
TOP2 011654 2353 23588 
TPB o00Se2e2 8868 1100 1119% 1209 {lel2e# 22e91%  2320%  2336%  2356% 2360 23634 
TPS 000S20 885s 1098 1117 1207 1210 2289 22318 2334 e347# 2354 2353 2361 
TRAPS4Y 012264 856 2437 8 
TSINC2 005630 1673 1678 16808 
TSINC3 OOS644 1681 16838 
TSTEX OO1322 9558 lee3# 1224 le61# 1367 
TSTSTP 005370 1629 16358 
TSTTBL 001326 9588 976% 977% 78% =1125 1223 
TU.SEL 001534 990 9998 
TYPTi 011356 2ee978 2308 
TYPTe 011364 2e388 2300 
TYPT3 =011420 2304 23078 
TQ 003256 1e698 = =§=1279 
TOA 003260 1e708 1277 
TOB 003276 1272 12768 
Th 003326 12868 1295 
TIA 003330 12878 «1293 
iB 003346 1289 12328 

Te 003376 13048 §=1327 
T2A 903400 13058 =1311 
TeB OO3416 1307 13i08 
Tec 003422 [gies 1318 
1-48) 003442 1314 13178 
if CO3446 13198 = 1325 
Ter 003462 1321 1323 
T2 003514 13358 1359 
T3A 003516 13368 1342 
T28 003534 1338 13418 
T3¢ 003540 13448 8 §61350 
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DZTMBO.PIL 

003556 
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QT 
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14188 

1477 

1S11# 

14828 

MACYL1 27(732) 
MS0LS 

1567 

1160 

2004 
1632 

1339 
1630 

1385% 

1674% 

1610 

1176 

2059 
169S% 

1384 
1634% 

1609# 

1675 

OS 
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1188 

2201 
1776 

1436 
1637 

e232 

1677 

1203 

1778 

24588 
i658 

2237 

1629% 

2389 

1788 

1693 

1700 

24578 

1704% 

2199 

1705 

2219 

171s elgis 2210% 
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DZTNBD.P1I CROSS REFERENCE TASLE -- USER SYMBOLS 
XRGRCD 010724 21939 22108 = «2213 
XRGREC 10610 1710 21908 2224 
RGD” 010620 eigen 2215 
SPaR Bt e}9 Soc a3 2315* 2324" 
Sintc 613865 553 938 
SMCRLF 013613 5397 -Bb0S# 
SMNEW 013603 3381 26038 
SMSUR 013573 5377 BBO] 8 
READ 9120! ews Ga8r8 
RI OP 36 1379 T3818 

sre Q7520 2g06# 2009 
$2EROS 002014 lose 10S68 

= 013620 Soja 4 esse «=8S78)=SsaSSGeSs«EBROCB7De) = s«7be «93789398 He 438 
905s «S818 «1089 Ss«11i8,s«itS~=Ssit208)Ss«dLLsS(iéd2HSsC«CSPHCLSH'SSsLSUB 

1618 «168S—(‘709:~S*é«‘i1WSSC«Ss«*d17SGHSOC«dHSSi«dL?HOC«dA‘PLS~=‘d7S:SC*«d‘SUCG 
1886 1984 1986 2022 2041 2088 2118 2149 2152 diet 2164 
2203 2241)=se43s«i2G0:s—i«3U9Ss«B325)—S «3333033350 B3HSy «BEG = BES 



TM=11 DATA RELIABILITY 
DZTMBD.P11 

ADC 1949 
ADO 1249 

2107 
ASL 1631 
ASR 1021 
BCC 1548 
BEQ 1007 

1234 
1611 
1804 
eecd 

BGE 1152 
BGT 1013 
BIC 114S 

. ely 
BIcs 1103 
BIS 1019 

1432 
1996 

BIS8 10S4 
BIT 1010 

1389 
1S6e2 
1708 

BITB lille 
BLE 1060 
BLT 1676 
BMI 1627 
BNE 973 

1192 
1399 
1607 
i771 
1979 
2093 
2332 

BPL 1005S 
e335 

BR 98S 
1277 
1403 
1835 
2419 

CLC 1056 
CLR 1001 

1942 
CLRB 1043 
CMP 972 

1$81 
1815S 
2040 
2430 

CMPB 1006 
1183 

COMB 1 
DEC lale 

9_TRACK 
KOS 

MACY11 27(732) 10-SEP-76 12:08 PAGE 64 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

1956 1989 
1500 1537 1575 1632 

e4le 

2203 2243 
1092 1109 1130 1162 
1393 1409 1412 1438 
1646 1649 1662 1664 
1812 1814 1816 2017 
2428 

1369 1378 1473 1583 
2244 2c78 2338 2372 
2347 2413 
1173 1181 1185 1193 
1S27 1549 1589 l62e 

1989 
1215 1229 1231 1233 
1752 1755 1764 1767 
1849 1856 1859 1876 
e110 2148 21S) 2160 

1127 1132 1134 1149 
1204 2349 2352 e331 

e415 

1674 1948 1950 19e 1955 1957 1958 



TM-11 DATA RELIABILITY 9 TRACK 
DOTMBD.P11 

HALT 
INC 

INCB 
JMP 

JSR 

ov 

MACY11 27(732) 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

12SS 
1214 1414 
2042 2083 
1108 1780 
872 873 

1427 1468 
1080 12S7 
1S05 1506 
1748 1928 
e220 2227 
975 97 

1000 1003 
1069 1072 
1201 1209 
1410 1413 
{See 1546 
1619 1621 
1751 1754 
1797 1801 
1937 1938 
1987 1988 
20S2 2059 
214S 2147 
2180 2191 
2eS6 2258 
2341 2371 
2433 2437 
1053 1055 
1993 2200 
1259 1260 
1142 1143 
1520 1534 

1495 1502 
1792 1799 
2182 22)1 

2067 2237 
1153 1$23 
1031 1089 
1790 1978 
1098 1117 
2358 2361 

2473 2474 
2537 2542 
2586 2532 

e606 
{ 

869 

LOS 
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e526 
2573 
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OZTMBD.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

*DZTMBD , D2TMBD. SEQ/SOL “CRF DS: ERF2’“EN: ABS=DSKM: D2TMBD.P11 
RUN-TIME: 7 15 3 SECONDS 
RUN-TIME RATIO: S?/erze.0 
CORE USED: 9K (17 PAGES) 
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