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'%(8; IDENTIFICATION
3(1) PRODUCT CODE:  AC=-9402D-M(
%% PRODUCT NAME:  (2TMCDO TM11 DATA RELIAB
gg PROGRAM DATE:  MAY 1980
%9 MAINTAINER: DIAGNOSTIC GROUP
9
30 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
3 NOTICE AND SHOULD NOT BE (ONSTRUED AS A COMMITMENT BY DIGITAL
32 EQUIPMENT CORPORATION. DIGITAL EQUIPMENT (ORPORATION ASSUMES
2‘3' NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.
35 THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
36 LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
ég TERMS OF SUCH LICENSE.
39 DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
40 THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
2; NOT SUPPLIED BY DIGITAL.

43 COPYRIGHT (C) 1970, 1980 BY DIGITAL EQUIPMENT (GRPORATION
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2.2
2.2.1

2.3

ABSTRAC(T

THE TM11 DATA RELIABILITY PROGRAM (OLLECTS STATISTICAL
INFORMATION PERTAINING TO THE DATA RELIABILITY OF THE TM11, TU10
WHEN RUN FOR EXTENDED PERIODS OF TIME. T USES A NUMBER OF
DIFFERENT PARAMETERS CONTROLLING DATA PATTERNS, PARITY, DENSITY
RECORD LENGTHS, WRITING AND READING SEQUENCES AND STOPPING MODES
(NONSTOP, START-STOP, RANCOM STALL DELAY).

REQUIREMENTS

EQUIPMENT

PDP=11 WITH TM11 AND 1 TO 8 TUTO TAPE UNITS (7 CHANNEL ONLY)
STORAGE

PROGRAM STORAGE

THE ROUTINE REQUIRES 4K OF MEMORY.

PREL JMINARY PROGRAMS

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

LOADING PROCEDURE

ME THOD

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED:

1. ABSOLUTE LOADER MUST BE IN MEMORY.

2. PLACE BINARY TAPE N READER.

3. LOAD ADDRESS #7500 (* DETERMINED BY LOCATION OF LOADER)
4. PRESS 'START'' (PROGRAM WILL LOAD).

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

FOR INIT/AL OPERATION OF PROGRAM ALL SWIT(HES SHOULD BE - O
(OR DOWN) .

STARTING ADDRESS
200 - BASIC TEST (AUTOMATI(C PARAMETER AND UNIT SELECTION)
204 - OPERATOR CONTROLLED PARAMETER TEST(WITH 4% MEMORY AVAILABLE)

SEQ 0002




CZTMCDO TM11 DATA REL ]AB

CZTMCD. P11

100
101
102
103

—t d e i h e e d i ad d o el i s b e =d

S IR PR R ] ——dt
AR 2E BN RN REN MY 0 a Va O rwm 2o BB IXIR

b vk wed e e d b el cd e wdd b

o {EGRERLESRYS

— el D ol —d
AV
mxuf‘u-o

03~JUN-80 15:26

MACY11 30A(1052)

4.3

4.3

4.3.1.1

4.3.1.2

b 1
03-JUN-B0 15:27 PAGE 3
SEQ 0003

210 - a a ot Bk )

PROGRAM AND/OR OPERATOR ACTION

LOAD PROGRAM INTO MEMORY

SET DESIRED TUT0 TAPE UNITS ON-L INE

LOAD STARTING ADDRESS 200 (204 OR 210 TO SELECT PARAMETERS AND UNITS)
PRESS START-PROGRAM WILL BEGIN TESTING FOR LOAD ADDRESS OF 200 OTHERWISE
SELECT TAPE UNITS (REFERENCE 4.3.1.1)

SELECT PARAMETERS (REFERENCE 4.3.2)

TYPE CARRIAGE RETURN AND PROGRAM WILL BEGIN TESTING.

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 UNITS,

THE PROGRAM WILL TYPE °"SELECT UNITS''. ANY CONFIGURATION OF

1 TO 8 UNITS MAY BE SELECTED BY TYPING THE UNJT NUMBERS ON

THE TELETYPE. ANY SEQUENCE OF NUMBERS MAY BE TYPED. AFTER

EACH NUMBER IS TYPED A COMMA (,) WILL BE PRINTED. TYPING THE
SAME UNIT NUMBER TWICE WILL CAUSE THAT UNIT NUMBER TO BE DELETED.
TYPING ANY KEY OTHER THAN 0 THRU 7 WILL CAUSE A QUESTION MARK

(?) 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 WFRE SELECTED AND IN
THAT EVENT WILL RETURN TO THE BEGINNING 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 CARRJAGE RETURN WAS TYPED WITH NO UNITS SELECTED.
SELECT UNITS 1,97,1,2

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

STARTING AT 200 WILL RESULT IN AUTOMATIC SELECTION OF UNITS TO
BE TESTED. A UNIT WILL Bt SELECTED FOR TESTING IF T MEETS THE
FOLLOWING CRITERIA.
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1. IT IS ON-LINE

2. 1T IS SEVEN(7) TRA(K

3. IT IS WRITE ENABLED
IF THE ABOVE CRITERIA IS NOT MEET BY AT [EAST ONE(1) UNIT
OPERATOR SELECTION WILL BE REQUIRED (REFERENCE 4.3.1).

PARAMETER SELECTION

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

RECORD LENGTH, WRITE MODE, AND READ MODE. THE PROGRAM WILL PRINT:

"TST PAT PAR DEN RLS WMO MO

TST=TEST NUMBER
PAT=PATTERN

PAR=PARITY

DEN=DENSITY

RLS=RECORD LENGTH SEQUENCE
WMO=WRITE START/STOP MODE
RMO=READ START/STOP MODE

TEST NUMBER

THERE ARE 6 TESTS AVAILABLE FOR SELECTION (0 THRU 5).

TEST DESCRIPTION

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

1 WRITE 256 RECORDS, REPEAT FOR ALL UNITS, CONTINUE TO END
OF TAPE.

¢ WRITE 256 RECORDS, REPEAT FOR ALL UNITS, BACKSPACE 256

RECORDS, REPEAT FOR ALL UNITS, READ 256 RECORDS, REPEAT
FOR ALL UNITS , CONTINUE TO END OF TAPE,

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

4 WRITE 1 RECORD, REPEAT FOR ALL UNITS, RFPEAT FOR 256
RECORDS, BACKSPACE 256 RECORDS, REPEAT fOR ALL UNITS,
READ 1 RECORD, REPEAT FOR ALL UNITS, RcPEAT FOR 256
RECORDS, CONTINUE TO END OF TAPE.

5 READ 1 RECORD, REPEAT FOR ALL UNITS, CONTINUE TO END
OF TAPE.

-

SEQ 0004
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4.3.2.2 PATTERN

SEQ 0005

THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (0 THRU 7) WITH EACH PAR]TY.

PATTERN
0 (EVEN)

0 (opD)

1 (EVEN)

1 (0DD)

2 (EVEN)
TRACKS

2 (0DD)
TRACKS

3 (EVEN)

3 (ooD)

DESCRIPTION
HIGH FREQUENCY OUTSIDE SKEW

HALF FREQUENCY OUTSIDE SKEW

SLIDING 'O

SLIDING '11"

HIGH FREQUENCY ALTERNATING

HIGH FREQUENCY ALTERNATING

HALF FREQUENCY OUTSIDE TRACK
HIGH FREQUENCY INSIDE TRACKS

HIGH FREQUENCY OUTSIDE TRACK
HALF FREQUENCY INSIDE TRA(CKS

DATA
01
ETC




6 1
C{TMCDO TM11 DATA RELIAB MACY11 30A(1052) O3-JUN-B0 15:27 PAGE 6

CZTMCD.PT 03-JUN-80 15:26 SEQ 0006
268
269
270
271
%;% PATTERN DESCRIPTION DATA
274 & (EVEN) INCREMENTING PATTERN 01
275 (NO ALL 0'S) 02
276 03
277 .
2’8 .
279 77
280
281 4 (ODD)  INCREMENTING PATTERN 00
282 (INCLUDING ALL 0'S) 01
283 02
284 .
285 .
286 .
287 77
288
289 5 (EVEN) THREE 0'S EACH TRACK EVERY 37
290 6TH WORD 37
291 37
292 57
293 57
2%4 57
295 67
296 67
297 67
298 73
299 73
300 73
30 75
302 75
303 75
304 76
305 76
306 76
307 ETC
308
309 5 (ODD) THREE 1'S EACH TRACK EVERY 40
310 6TH WORD 40
3N 40
312 20
313 20
314 20
315 10
316 10
317 10
318 04
319 04
320 04
321 02
322 02
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6 (ODD,EVEN) ALL 1'S 77

7 (EVEN) RANDON (NO ALL 0'S) ?

7 (0ODD) RANDOM (INCLUDING ALL 0'S) ?
4.3.2.3 PAR]TY

PARITY SELECTION IS EITHER EVEN OR ODD.

PAR DESCRIPTION
0 EVEN PARITY,

1 ODD PARITY
4.3.2.64 DENSITY
THERE ARE 4 TYPES OF DENSITIES FOR SELECTION (2,5.8.C)
DEN DESCRIPTION
2 200 BITS PER INCH.
5 556 BITS PER INCH.
8 800 BITS PER INCH.
C 800 BP1 CORE DuMP.

4.3.2.5 RECORD LENGTH SEQUENCE
THERE ARE & TYPES OF RECORD LENGTH SEQUENCES FOR SELECTION (0 THRU 3
RLS DESCRIPTION

0 MINIMUM LENGTH RECORDS (& BYTES)
MAXIMUM LENGTH RECORDS (1024 BYTES)
2 VARING LENGTH RECORDS, MINIMUM TO MAXIMUM (1ST RECORD=

& BYTES, EACH SUCCESSIVE RECORD IS & BYTES LONGER

SEQ 0007
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$.3.2.6

4.3.2.7

6£.3.2.8

6.5.2.9

UNTIL 256TH RECORD=1024 BYTES)

3 VARYING LENGTH RECORDS, MAXIMUM TO MINIMUM (1ST RECORD=
1024 BYTES, EACH SUCCESSIVE RECORD IS &4 BYTES SHORTER
UNTIL 256TH RECORD=4 BYTES)

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 S ISSUED WHEN TU READY SETS.

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

READ START/STOP MODE
THERE ARE 3 TYPES OF MODES FOR SELECTION (0 THRL 2)
RMO DESCRIPTION

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

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

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

FINAL TEST SELECT APPROVAL

AFTER SELECTING RMO, IF ALL PARAMETERS SELECTED ARE LEGAL, 'OK'’
WILL BE PRINTED. IF THE PARAMETERS SELECTED STILL CORRESPOND
TO THE OPERATORS INTENTIONS HE MUST TYPE A CARRIAGE RETURN

TO SAVE THE PARAMETERS. TYPING ANY OTHER KEY NOW, OR IN FACT
AT ANY TIME DURING PARAMETER SELECTION TYPING AN ILLEGAL KEY
WILL CAUSE THE PRESENT PARAMETERS TO BE DELETED AND A NEW
PARAMETER SELECTION TO BE INITIATED. UP TO TEN SETS OF
PARAMETER SELECTIONS CAN BE MADE. EACH SET WILL BE EXECUTED
AFTER THE PREVIOUS SET REACHES END OF TAPE. TO TERMINATE
PARAMETER SELECTION A SECOND CARRIAGE RETURN MUST BE TYPED AFTER
SELECTING A SET UF PARAMETERS.

TEST SELECTION EXAMPLES
TST PAT FAR DEN RLS WMO RMO

SEQ 0008
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T 2 0 2 1 0 0 oK (CR)
T K?

0 0 8 2 2 OKkX?

0 1 8 2 1 0 0Ok (CR)
(CR)

TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE

TEST3, PATTERN 2, EVEN PARITY, 200 BPI, MAXIMUM RECORD LENGTH,
WRITE NONSTOP, AND READ NONSTOP,

TEST 0, PATTERN 1, ODD PARITY, BOO BPI, VARYING RECORD LENGTH
(MIN TO MAX), WRITE START/STOP, READ NONSTOP,

(NOTE: EVEN THOUGH TEST O IS A WRITE ONLY TEST, ALL PARAMETERS
MUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT)

IN THE SECOND PARAMETER SET A 'X'' WAS TYPED WHICH WAS ILLEGAL
AND THE SFT WAS REINITIALIZED.

IN THE THIRD PARAMETER SET AN "X'' WAS TYPED INSTEAD OF A CAR-
RIAGE RETURN AND THE PARAMETERS WERE IGNORED. AFTER AT LEAST
ONE GOOD SET WAS SELECTED A CARRIJAGE RETURN WAS TYPED AT THE
ngﬂNéNG OF THE PARAMETER SELECTION AND THE PROGRAM WOULD START
TESTING.

4¢.3.2.10 AUTOMATIC PARAMETER SELECTION

5.0

STARTING AT 200 WILL CAUSE THE FOLLOWING TEST PARAMETERS
1O BE SELECTED AUTOMATICALLY :

TST PAT PAR DEN RLS WMO RMO
3 6 0 8 1 1 1
& 0 1 ¢ 2 2 2
2 7 1 Cc 2 2 2

OPERATING PROCEDURE

THIS PROGRAM HAS BEEN MODIFIED TO RUN ON A PROCESSOR WITH OR W] THOUT
A HARDWARE SWITCH REGISTER. WHEN FIRST EXECUTED THE PROGRAM TESTS
THE EXISTENCE OF A HARDWARE SWITCH REGISTER. IF NOT FOUND A
SOFTWARE SWITCH REGISTER LOCATION (SWREG=LOC. 176 ) IS DEFAULTED TO.
IF THIS IS THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE
DUMPED IN OCTAL ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED

(1) SWR=XXXXXX NEW=
POSSIBLE RESPONSES ARE:

SEQ 0009
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5.1

5.1

.

1 <CR> IF NO CHANGES ARE TO BE MADE

2 6 DIGITS 0-7 TO REPRESENT IN OCTAL THE NEW SWITCH REGISTER
VALUE ;LAST DIGIT FOLLOWED BY <(R>.

3. U TO ALLOW REENTERING VALUE IF ERROR IS COMMITTED
KEYING IN SWREG VALUE.

4 <LF> ONLY VALID FOR ACT-11 SYSTEMS=DO NOT USE

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE
CONTENTS OF SWREG DURING PROGRAM EXECUTION. BY STRIKING “G

(CNTL G) ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE
THE CONTENTS OF SWREG, WHICH JS PROCESSED IN KEY AREAS OF THE PROGRAM
CODE (JE) ERROR ROUTINES, AFTLR HALTS END OF PASS, AND OTHER
APPLICABLF AREAS.

OPERATIONAL SWITCH SETTINGS

THE OPERATIONAL SWITCH SETTINGS ARE USED TO:
A. ALTER ERROR RECOVERY PROCEDURES

8. 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 PERFORMED IS WITH THE SWITCH IN THE '1'' (OR UP)
POSITION.

SW FUNCTION PURPOSE

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

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

6 WRITE STATISTICAL USE OF THIS SWITCH WILL CAUSE
RECOVERY A BACKSPACE 2 RECORDS, SPACE
FORWARD 1 RECORD, REWRITE RECORD

SEQ 0010
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5.1.2

5.1.3

SEQUENCE TO BE USED INSTEAD

OF WRITE XIRG SO THAT THE RECORD

WILL BE REWRITTEN ON APPROX]-

MATELY THE SAME AREA OF TAPE

WHERE THE WRITE ERROR OCCURRED.

THIS METHOD KEEPS THE INTER=-

RECORD GAP FROM GETTING LARGER.

DATA IS WRITTEN OVER THE SAME

SPOT ON TAPE TO TRY AND FIND BAD TAPE.

SWITCHES TO CONTRCL ERROR PRINTOUTS

THE FUNCTION PERFORMED IS WITH THE SWITCH IN THE '"1'" (OR
UP) POSITION.

SwW FUNCTION PURPOSE
13 SUPPRESS ERROR THE STATISTICS CONCERNING THE
PRINTOUT M-1BER AND TYPES OF ERRORS WILL

BE PRINTED WHEN THE TAPE UNIT
REACHES END OF TAPE. FOR LONG
PERIODS OF TESTING (OVERNIGMT, ET()
IT MAY BE SUFFICIENT TO RECEIVE
THIS INFORMATION AND NOT HAVE A
TYPEOUT EACH TIME AN ERROR OCCURRED.

8 PRINT ERROR STATISTICS AFTER COMPLETION OF EVERY RECORD
LENGTH SEQUENCE INSTEAD OF AFTER
END OF TAPE AS IS NORMAL.

TO ALTER TEST PATTERNS
SW FUNCTION PURPOSE

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

THIS FEATURE IS USEFUL FOR TESTING MANY COMBINATIONS OF TEST
PATTERNS WITHOUT REQUIRING THE OPERATOR TO TYPE IN A LARGE
NUMBER OF PARAMETERS.

EXAMPLE:  TST PAT PAR DEN RLS WMO RMO
32 0 2 1 0 0
& 6 0 2 0 0 O

WITH SWO=1
TEST 3 WILL BE EXECUTED 6 TIMES (PATTERNS 2-7)
AND THEN TEST & WILL BE EXECUTED 2 TIMES (PATTERNS 6.,7)

SEQ 00M
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ERRORS
WRITE ERRORS

THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A WRITE
OPERATION.

A.

WRITE STATUS ERROR

coMD STATUS  RECORD  LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX

THIS WILL OCCUR IF ERROR (BIT 15 OF COMMAND REGISTER) SETS
ON A WRITE COMMAND. THE CONTENTS OF THE COMMAND AND STATUS
EES&%LERS IS PRINTED ALONG WITH THE RECORD NUMBER AND RECORD

XIRG WRITTEN & TIMES

THIS WILL OCCUR IF A WRITE STATUS ERROR CANNOT BE EL IMIN-
ATED IN & ATTEMPTS AT RE-WRITING THE RECORD WITH EXTENDED
INTERRECORD GAP. NOT POSSIBLE DURING TEST 0 OR 1 AS THESE
ARE 'WRITE ONLY'' TESTS AND IT IS NOT ABSOLUTELY NECESSARY
FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SWITCH

5 TO A 7' WILL DELETE ‘WRITE WITH XIRG''.

END OF TAPE

DRV PAT PAR DEN MODE RECORD LENGTH
0 4 C 800 SSTP 1276 MAX

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

"n nw

DRV = UNIT NUMBER
PAT = PATTERN NUMBER
PAR = PARITY

DEN = DENSITY

MODE = WRITE START/STOP MODE
RECORD = NUMBER OF RECORDS
LENGTH = LENGTH OF RECORDS

ON UNJT O, USING PATTERN 7, EVEN PARITY, 800 BPI, WRITE

MODE START/STOP, 1276 RECORDS OF MAXIMUM (1048 BYTES) LENGTH
WERF WRITTEN. DURING THAT TIME 5 WRITE STATUS ERRORS
OCCURRED, 3 WERE RECOVERED ON THE 1ST RE-WRITE, 1 RECOVERED
N THE 3RD RE-WRITE. THE REMAINING ERROR NOT RECOVERED IS
CONSIDERED TO BE CAUSED BY A PERMANENT BAD SPOT ON TAPE.

SEQ@ 0012
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READ ERRORS

THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A READ
OPERATION:

A. READ STATUS ERROR

comd STATUS  RECORD LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX o7 4

THIS WILL OCCUR WHEN ERROR (BIT 15 OF COMMAND REGISTER)

SETS DURING A READ OPERATION. THE CONTENTS OF THE COMMANC
AND STATUS REGISTERS IS PRINTED ALONG WITH THE RECORD NUMBER
AND RECORD LENGTH.

8. READ DATA ERROR

comp STATUS  RECORD LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX 107 1024 177777 175777

THIS WILL OCCUR WHEN THE DATA READ DOES NOT AGREE WITH THE

DATA WRITTEN. THE CONTENTS OF THE COMMAND AND STATUS REGISTERS
IS PRINTED, ALONG WITH THE RECORD NUMBER AND RECORD LENGTH.
ALSO PRINTED IS THE CONTENTS OF THE MEMORY ADDRESS FROM

WHICH THE DATA WAS WRITTEN (EXPECTED) AND THE CONTENTS OF THE
MEMORY ADDRESS INTO WHICH IT WAS READ (ACTUAL). THIS INDI-
CATES THE FIRST DATA TRANSFER ERROR FOUND FOR THE RECORD.

?2 ?LEE%'E’Eoég MADE YO DETERMINE IF THERE ARE OTHER DATA ERRORS

C. READ PASS
END OF TAPE

DRV PAT PAR DEN MODE RECORD LENGTH
4 1 (D NSTP 1276  M-max

READ STATUS ERRORS = 3
DATA ERRORS = 1
NON RECOVERABLE ERRORS = 0

ON UNIT 3, USING PATTERN 4, ODD PARITY, CORE DUMP, READ MODE
NONSTOP, 1276 RECORDS OF VARYING LENGTH (4 TO 1024) WERE
READ. DURING THAT TIME 2 READ STATUS ERRORS AND 1 DATA
ERROR OCCURRED. THERE WERE O NON-RECOVERABLE ERRORS WHICH
INDICATES THAT THE STATUS AND DATA ERRORS WERE EL IMINATED BY
RE-READING THE RECORD UP TO THREE TIMES.

ERROR RECOVERY PROCZPURES
WRITE ERROR RECOVERY

SEQ 0013
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6.3.1.1

6.3.1.2

6.3.1.4

THE PROCEDURE TO RECOVER FROM A WRITE ERROR IS DETERMINED BY
THE FOLLOWING:

A. IS IT A 'WRITE ONLY'' TEST OR WILL THE DATA BE READ?
B. IS "WRITE STATISTICAL RECOVERY'' SELECTED (SW 6=1)?
IS "DELETE WRITE WITH XIRG'' SELECTED (SW 5=1)?

IF IT IS A "WRITE ONLY'' TEST AND 'WRITE STATISTICAL RECOVERY''
IS NOT SELECTED (SW 6=0) THE WRITE ERROR IS SIMPLY COUNTED
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 BE
REPEATED UP TO 7 TIMES IF THE WRITE ERROR PERSISTS. IF A

WRITE ERROR IS NOT ELIMINATED AFTER THE BTH ATTEMPT IT IS
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 6=1) AND '\WRITE WITH XIRG'' IS NOT DELETED (SW 5=0)
THE PROGRAM WILL FIRST ATTEMPT TO DO A ‘WRITE STATISTICAL RECOVERY''.
IF A PERMANENT BAD SPOT IS ENCOUNTERED THE PROGRAM WILL THEN
ATTEMPT TO RECOVER WITH A "WRITE WITH XIR7''. 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 5=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 4=1 TO DELETE READ RE-TRYS FOR
SCOPING PURPOSES). IF THE ERROR PERS]STS IT IS CONSIDERED ‘'NON-
RECOVERABLE'' AND THE PROGRAM WILL CONTINUE WITH THE NEXT RECORD.

RESTRICTIONS
NONE

y
.

MISCELLANEOUS

SEQ 0014
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TAPE LENGTH

SINCE EACH OF THE TESTS DEPEND ON REACHING THE "EOT'' REFLECTOR
FOR TERMINATING IT COULD BE ADVANTAGEOUS TO USE A ‘‘SHORT'® TAPE.
THIS WOULD ALLOW FOR LESS TIME TO RUN A SERIES OF TESTS WHILE
VARYING THE TEST PARAMETERS (REFERENCE 5.1.3). HOWEVER, THIS

IS NOT INTENDED TO IMPLY THAT CONSTANTLY CHANGING THE TEST
PARAMETERS CONSTITUTES A MORE DIFFICULT TEST OF DATA RELIABILITY.
THE LENGTH OF TIME UNDER TEST IS MORE LIKELY TO SUPPLY THAT,

IN ANY EVENT, IF A "'SHORT'' TAPE IS DESIRED, JUST PLACE AN 'EOT"’
REFLECTIVE STRIP APPROXIMATELY 50 FEET DOWN TAPE FROM THE 'BOT'’
MARKER. SO THAT THE TAPE IS STILL USEFUL AS A 'LONG'' TAPE
ANOTHER 'BOT'' MARKER COULD BE PLACED A SHORT DISTANCE (APPROX-
IMATELY 10 FEET) FARTHER DOWN ON TAPE. THIS WOULD EFFECTIVELY
GIVE YOU TWO TAPES. CARE MUST BE EXERCISED WHEN MOUNTING THE TAPE
TO POSITION 'T AT THE PROPER 'BOT'' MARKER.

MEMORY AVAILABLE

THE PROGRAM REQUIRES 4k OF MEMORY. IF 8K IS AVAILABLE,
STARTING THE PROGRAM AT ADDRESS 200 OR 210 WILL EXPAND THE WRITE
AND READ BUFFERS SO THAT MINIMUM LENGTH RECORDS WILL BE
8 BYTES AND MAXIMUM LENGTH 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 UNIT
SELECTION, HANDLING ERROR STATISTICS, AND RECORD POSITIONING.

IF MCRE THAN ONE UNIT IS SELECTED THE UNIT WITH THE LOWEST
NUMSER IS SELECTED FIRST AND WHEN THE SEQUENCE IS COMPLETED

THEN THE NEXT LOWEST UNIT NUMBER IS SELECTED UNTIL ALL UNITS HAVE
E{%NOEE%E’EEED. THIS PROCESS IS REPEATED UNTIL ALL UNITS REACH

TEST O

THIC 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 SELECTION FOR THIS TEST BECAUSE

THE WRITE ROUTINE IS EXITED AFTER EACH RECORD TO DETERMINE IF

?ﬁ}'sogagf; UNITS ARE SELECTED. READ MODE (RMO) HAS NO EFFECT ON
€ot.

TEST 1

THIS IS A "WRITE ONLY'' TEST SIMILAR TO TEST O EXCEPT A SEQUENCE
OF 256 RECORDS IS WRITTEN ON EACH UNJT BEFORE CHANGING TO THE
NEXT UNIT. READ MODE (RMO) HAS NO EFFECT ON THIS TEST.

SEQ 0015

£~
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828
829
830
831
832
833
834
835
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9.4

9.5

9.6

9.7

10.

RS

o ~OD NO = —2 aad v ——d -
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SEQ 0016

TEST 2

THIS IS A "WRITE AND READ'' TEST. THE PROCEDURE IS TO WRITE 256
RECORDS ON EACH UNIT, THEN BACKSPACE 256 RECORDS ON EACH UNIT,
THEN READ 256 RECORDS ON EACH UNIT, AND THEN REPEAT THE SEQUENCE
UNTIL ALL UNITS ARE AT EOT.

TEST 3

THIS IS A "WRITE AND READ'' TEST., THE PROCEDURE IS TO WRITE 1
RECORD, BACKSPACE, READ 1 RECOPD AND REPEAT FOR EACH UNIT, THEN
REPEAT THE SEQUENCE UNTIL ALL UNITS ARE AT EOT. WRITE MODE OR
?gRADTm)gET(g'S:TNONSTOP (WMO=0 OR RMO=0) WILL NOT BE EFFECTIVE

TEST &

THIS IS A "WRITE AND READ'‘ TEST. IT IS SIMILAR TO TEST 2 EXCEPT
UNITS ARE CHANGED BETWEEN EACH RECORD DURING WRITE, BACKSPACE,
AND READ. WRITE MODE OR READ MODE OF NONSTOP (WMO=0 OR RMO=0)
WILL NOT BE EFFECTIVE FOR THIS TEST.

TEST 5

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 PURPQSE OF THIS TEST IS TO PROVE COMPATIBILITY AMONG
TAPE UNITS. A TAPE THAT IS WRITTEN ON ONE UNIT SHOULD BE ABLE

TO BE READ ON ANY OTHER UNIT. TEST PARAMETERS THAT SELECT
PATTERN AND RECORD LENGTH SEQUENCE MUST BE THE SAME AS THOSE USED
TO WRITE THE DATA ON TAPE. ANY OF THE OTHER TESTS (0 THRU 4)

CAN BE USED TO GENERATE THE DATA.

LISTING

STATUS AND COMMAND REGISTER BIT ASSIGNMENTS
COMMAND REGISTER
ERROR

DEN 8 00
DEN 5 01
POWER CLEAR

PARITY
UNIT SEL. BIT 2
UNIT SEL. BIT 1

UNIT SEL. BIT O
CONTROL UNIT READY
INTERRUPT ENABLE

800 8P] 7 TRACK
800 B8P] 9 TRACK

nn
()]
3
?
[ =
~
—
2
()
>
el o
-0

0 = 00D

[on Y Y
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.TITLE

;COPYRIGHT 1970
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ADDRESS BIT 17

ADDRESS BIT 16

FUNCTION BIT 2 000 = OFF LINE
001 = READ

FUNCTION BIT 1 010 = WRITE

EgNCTJON BIT 0O 011 = WRITE EOF

STATUS REGISTER
ILLEGAL COMMAND (ILC)

END OF FILE (EOF)
CYCLICAL REDUNDANCY ERROR ((Rt)
PARITY ERROR (PAE)

BUS GRANT LATE (BGL)
END OF TAPE (ECT)
RECORD LENGTH ERROR (RLE)

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

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

WRITE LOCK (WRL)

REWIND STATUS (RWS)
TAPE UNIT READY (TUR)

CZTMCDO 1M11 DATA RELIAB

*REVISED SEPT 1971, J.RODENHISER
*REVISED AUGUST 1972, SIM LACEY
*REVISED FEB 1976.RON PLATUKIS
*REVISED MAY 1980. LEN LORANGER
; CHGD1 - INSERTED SUSW AFTER AUTOST FOR SWITCHLESS PROC.
: CHGD2 -~ INSERTED END OF PASS STATEMENT.

— e —— c—d
——00
—0oad

SPACE FORWARD
SPACE REVERSE
WRITE XIRG
REWIND

1980 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754

N AR AR A AN AN TN NN NN AN R AN NANR AR AR AR AN AN RANNA AN AN

JNOTE: T

L4

HIS PROGRAM HAS BEEN MODIFIED TO WORK WITH OR W] THOUT

A HARDWARE SWITCH REGISTER

'-ttttl'tttiﬁﬁittttittttt'iitttttt*itttttttttttttttt!ttttttttt!

RO X0
R1 X1
R2-%2

SEQ 0017

7% r~
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000034
000046
000052

000174
000176
000200
000210

000540

000544
000546
000550

000003
000004
000005
000006
000007

000000
000034
012426

003310
000052
040000

000174

000200
000167
000167
000167

006500
172520
172522
172524
172526
177776
177570
177570
177560
177562
177564
177566
002000
000004
014004
016004
000224
000500

001162
001612
001632

' F 2
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R3=%3
R&=14
R5=%5
SP=%6
PC=%7

: TRAP CATCHER IN UNUSED LOCATIONS 0-476

1=174
DISPREG:Q
SWREG: O
.=200
JMP AUTOST
JMP MEM4K
JMP MEMBK
.=500
MTS: 172520
MT(C: 172522
BC: 172524
CA: 172526
CC: 177776
SWR: 177570
DISPLAY: 177570
TKS: 177560
TKB: 177562
TPS: 177564
TP8B: 177566
MAXLEN: 1024. JMAX RECORD LENGTH
MINLEN: &. JMIN RECORD LENGTH
WBUF : BUFFER o STARTING ADDRESS OF WRITE BUFFER
RBUF : BUFFER+1024. ;STARTING ADDRESS OF READ BUFFER
MTV: 224
STACK=500
. TEMPORARY STORAGE AREAS
TIB: 0
TEMPST: 0
COUNT: O
RDSW: 0
ATST: 0

.EgABL ABS

.=34
TRAP 34
.=46
ENDADR

0—52
40000
;'ﬁt'tt!ﬁttﬁ!tt"“tt‘ﬁttﬁﬁﬁii.ti

;SOF TWARE SWITCH REGISTER LOCATION

32 dis22d 220232222222 R 2]

SEQ 0018
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CZTMCD.P11 03-JUN-BO 15:26 SEQ 0019

996 000552 000000 DRVSEL: O

997 000554 000000 STRLEN: 0

998 000556 000000 LENGTH: 0

999 000560 000000 MSBITS: 0
1000 000562 000000 SVRECR: 0
1001 000564 000000 COMAND: 0
1002 000566 000000 CDRVBT: 0
1003 000570 000000 CORIVE: O
1004 000572 000000 RDPASS: O
1005 000574 000000 WRPASS: 0
1006 000576 000000 BLKINC: O
1007 000600 000000 STATRD: 0
1008 000602 000000 WRCHEK: O
1009 000604 000000 0
1010 000606 000000 0
1011 000610 000000 Q
1012 000612 000000 0
1013 000614 000000 0
1014 000616 000000 0
1078 Cooeo 0009% °
1017 000622 000000 PERMBS: 0
1018 000624 000000 RECORD: 0O
1019 000626 000000 WRRECR: 0
1020 000630 000000 LASRCR: 0
1021 000632 000000 RDERRS: 0
1022 000634 000000 DAERRS: 0
1023 000636 000000 NRREAD: 0
10264 000640 000000 WRTLEN: O
1025 000642 000000 READLN: 0
1026 000644 000000 MODES: O
1027
1028
1029 000646 000666 DRVADR: DOTAB
1030 000650 000732 DITAB
1031 000652 000776 D2TAB
1032 000654 001042 D3TAB
1033 000656 001106 D4TAB

1034 000660 001152 D5TAB
1035 000662 001216 D6TAB
}8%? 000664 001262 D7TAB
1038 (000666 000000 DOTAB: 0
1039 000732 .=DOTAB+44
1040 000732 000000 D1TAB: 0
1041 900776 .=D1TAB+44
1042 000776 000000 D2TAB: 0
1043 001042 . =D2TAB+44
1044 001042 000000 D3TAB: O
1045 001106 .=D3TAB+44
1066 001106 000000 D4TAB: O
1047 001152 .=D4TAB+44
1048 001152 000000 D5TAB: 0
1049 001216 .=D5TAB+44
1050 001276 000000 D6TAB: O

1051 001262 .=DETAB+44
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CZTMCD.P11  03-JUN-80 15:26 SEQ 0020
1052 001262 000000 D7TAB: O
1053 001326 L =D7TAB+44
1056 001326 000000 CHARIN: 0 : CHARACTER JUST INPUT
1055 001330 000000 NUMTST: 0 *NUMBER OF TEST
1056 001332 000000 PARAM: O JTEST PARAMETERS
1057 001334 000000 TSTEX: 0 *POINTS TO TEST PARAMETERS TO BE EXECUTED
}ggg 001336 000000 TEST: 0O *CONTAINS CURRENT TEST NUMBER
1060 001340 000000 TSTTBL: 0 ;TEST TABLE
1061 001342 000000 0 “UP TO 10 TESTS CAN BE SELECTED TO
1062 001344 00000" N *BE RUN IN CONSECUTIVE ORDER
1063 001346 000000 0
1064 00135 0000(X: 0
1065 001352 000000 0
1066 001354 000000 0
1067 001356 000000 0
1068 001360 000000 0
1069 001362 000000 0
1070 001364 000000 0
1071
1072
1073 001366 012706 000500 AUTOST: MOV #STACK , SP
1074 001372 104432 CHGD1: SUSW ;SEE IF SOFT SW REG NECESSARY
1075 001374 012767 177777 177146 MOV #~1,ATST
1076 001402 012767 036225 177730 MOV #36225, TSTTBL
1077 001410 012767 040752 177724 MOV #40752.TSTTBL+2
1078 001416 012767 027752 177720 MOV #7752 T1STIBL +4
1079 001624 012767 000003 177676 MOV #3 NUMTST
1080 001432 012767 123456 005760 MOV #123456,LONUM :PRIME RANDOM NUMBER GENERATER
1081 001440 012767 176543 005754 MOV #176543 . HINUM
1082 :DETERMINE THE SIZE OF THE WRITE AND READ BUFFERS.
1083 001446 012737 001464 000004 MOV MNXMRET , 304 SSETUP NXM VECTOR
1084 001454 005767 022324 ST BUF FER+4096 . SOVER 4K OF MEMORY?
1085 001460 000240 NOP
1086 001462 000413 B8R OVER4K :BR IF YES
1087 001664 022626 NXMRET: CMP (SP)+,(SP)+ ;POP THE STACK
1088 001466 012767 000004 177034 MOV #4 MINLEN
1089 001474 012767 002000 177024 MOV #1024 . ,MAXLEN
1090 001502 012767 016004 177024 MOV #BUF FER+1024 . ,RBUF
1091 001510 000411 BR TU. SEL :GO SELCT DRIVES
1092 001512 012767 000010 177010 OVER4K: MOV #8. MINLEN
1093 001520 012767 004000 177000 MOV #2048, . MAXLEN
1094 001526 012767 020004 177000 MOV #BUF FER+2048. ,RBUF
1095 :DETERMINE DRIVES TO BE TESTED.
1096 *A DRIVE WILL BE TESTED IFf:
1097 : 1. IT CAN BE SELECTED
1098 : 2. IT IS 7 TRACK
1099 : 3. IT IS WRITE ENABLED
1100 001534 012737 000006 000004 TU.SEL: MOV #6, :SET TRAP CATCHER
1101 001542 012777 010000 176732 MOV #10000.amM1C ‘PWR CLR
1102 001550 005067 176776 CLR DRVSEL *CLEAR DRIVE TABLE
1103 061554 005067 177000 CLR MSBITS
1104 001560 012700 000200 MOV #200,R0 :RO=DRIVE 0
1105 001564 105777 176712 TSTB  aMTC
1106 001570 100033 BPL IDSELF :BR IF NO CU RDY
1107 001572 016777 176754 176702 NXT.TU: MOV DRVSEL ,aMT( “SELECT A DRIVE

[ Nan
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CZTMCD.P11  03-JUN-BO 15:26 SEQ 0021
1108 001600 012702 000024 MOV #20_ R2 ;SETUP R2 FOR WAJT LOOP
1109 001604 032777 000100 176666 USSTST: BIT #Tu0.3MTS :DOES DRIVE EXIST?

1110 001612 001003 BNE USS. OK ‘BR IF YES

1111 001614 005302 DEC R2

1112 001616 003372 BGT USSTST

1113 001620 000412 B8R NO. SEL ;DRIVE IS NON-EXISTENCE
1114 001622 032/77 000020 176650 USS.OK: BIT #20,3MTS SIS THIS DRIVE 7 OR 9 CHN?
1115 001630 001406 BEQ NO. SEL ‘BR IF 9 CHN.

1116 001632 032777 000004 176640 BIT M4, @MTS *1S WRITE LOCK ON?

1117 001640 001002 BNE NO. SEL ;BR IF YES

1118 001642 050067 176712 BIS RO.MSBITS *PUT DRIVE INTO TABLE
1119 001646 105267 176701 NO.SEL: INCB  DRVSEL+1 “INC. THE DRIVE NUMBER
1120 001652 000241 L

1121 001654 006000 ROR RO JHAS ALL DRIVES BEEN TESTED FOR EXISTENCE?
HS% 001656 001345 BNE NXT.TU *BR IF NO

1124 JTYPE=OUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS.

1125 001660 012702 013115 IDSELF: MOV #MSG10A,R2

1126 001664 104404 TOP

1127 001666 016702 176636 MOV MINLEN,R2

1128 001672 104426 DECPRT :PRINT MIN. LENGTH

1129 001674 016702 176626 MOV MAXLEN,R2

1130 001700 104426 DECPRT JPRINT MAX. LENGTH

1131 001702 005767 176652 TST MSBITS ;WAS ANY DRIVES SELECTED?
1132 001706 001002 BNE .+6 ‘BR IF YES

H.’g 001710 000167 000160 JMP START1 ;NO--GO HAVE OPERATOR SELECT DRIVES
1135 sTYPE=QUT THE DRIVE/S TO BE TESTED

1136 001714 012702 013217 MOV #MSG108 ,R2

1137 001720 104404 TOP

1128 001722 105067 012056 CLRB  BUFFER

1139 001726 012701 014004 MOV #BUFFER R1

1140 001732 005000 CLR RO ;SET RO TO DRIVE ©

m} 001734 012702 000200 MOV #200,R2 “SET R2 TO DRIVE 0

1143 JFORM AND SAVE DRIVE NUMBER FOR TYPE-OUT

1144 001740 105021 CLRB  (R1)+ :SET EOM

1145 001742 112721 000040 MOVB A L(R1)+ ;SPACE

1146 0017646 030267 176606 LOOPER: BIT R2,MSBITS :DID THIS DRIVE NUMBER EXIST?
1147 001752 001405 BEQ $ZEROS :BR IF NO

1148 001754 110011 MOVB RO, (R1) SYES==SAVE THE NUMBER
1149 001756 152721 000060 BISB  #'0,(R1)+ TMAKE IT ASCI]

1150 001762 112721 000054 MOVB  #'.. (R1)+ - COMMA

1151 001766 000241 $ZEROS: CLC :POSITION DRIVE BIT

1152 001770 006002 ROR R2

1153 001772 005200 INC RO :UPDATE DRIVE NUMBER
1154 001774 020027 000007 P RO, #7 SLAST

1155 002000 003762 BLE LOOPER :BR IF NO

1156 002002 105011 CLRB  (R1) *SET EOM

1157 002004 112741 000790 MOVB  #'3,-(R1) :CR & LF

1158 002010 012702 014004 MOV #BUFFER,R2 :TYPE THE DRIVE/S SELECTED
1159 002014 104404 TOP

1160 092016 000167 001074 JMP EXECUT :GO START TESTING

1161 :MODIFY RECORD LENGTHS AND BUFFER AREAS FOR 4K.

1162 002022 012767 000004 176500 MEMLK: MOV #6. MINLEN

1163 002030 012767 002000 176470 MOV #1026 ,MAXLEN
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CZTMCD.P11 03-JUN-80 15:26 SEQ 0022
1164 002036 012767 016004 176470 MOV #BUFFER+1024 . ,RBUF
1165 002044 000411 BR START
1166 ;MODIFY RECORD LENGTHS AND BUFFER ARFAS FOR BK.
1167 002046 012767 000010 176454 MEMSK: MOV #8. MINLEN
1168 002054 012767 0046000 176444 MOV #2048. ,MAXLEN
1169 002062 012767 020004 176444 MOV #BUFFER+2048. ,RBUF
1170 002070 005067 176454 START: (LR ATST JNOT AUTO START
1171 002074 012706 000500 START1: MOV #STACK ,SP JINITIALIZE STACK
1172 002100 104432 SUSW
1173 002102 012767 123456 0"S310 MOV #123456,LONUM  ;PRIME RANDOM
1176 002110 012767 176543 005304 MOV #176543 HINUM  :NUMBER GENERATOR
1175 002116 012702 012513 MOV MMSG1,R2
1176 002122 104404 TOP ;PRINT 'SELECT DRIVES®
1177 002124 005067 176430 CLR MSBITS *CLEAR SELECTED DRIVE INDICATOR
1178 002130 104400 SELDRV: WAITKY
1179 002132 122767 0000158 177166 cMP8 #15,CHARIN ;WAS CHARACTER A CARRIAGE RETURN?
1180 002140 001010 BNE SELD1 *NO
1181 002142 005767 176412 ST MSBITS *YES., WERE ANY DRIVES SELECTED
1182 002146 001752 BEQ START] *NO
1183 002150 005767 176374 TST ATST
1184 002154 001454 BEQ SELTST ;YES NOW SELECT TESTS
1185 002156 000167 000734 JMP EXECUT
1186 002162 122767 000070 177136 SELD1: (MPB #70,CHARIN ;IS CHARACTER A VALID NUMBER 0-7?
1187 002170 003404 BLE SELD2 *NO, PRINT "2*'
1188 002172 122767 000060 177126 M8 #60,CHARIN ;1S CHARACTER A VALID NUMBER 0-7?
1189 002200 003407 BLE VALID YES
1190 002202 105777 176314 SELD2: TSTB  @TPS
1191 002206 100375 8PL .~4
1192 002210 012777 000077 176306 MOV #'7,3TPB :PRINT '2°
1193 002216 000424 8R VAL
1194 ;HAVE VALID DRIVE NUMBER
1195 002220 142767 000270 177100 VALID: BICB  #270.CHARIN :MASK OUT NUMBER
1196 002226 105167 177074 COMB  CHARIN
1197 002232 012700 000200 MOV #200. RO ;INITIALIZE BIT POSITION FOR DRIVE 0
1198 002236 105267 177064 VALT: INCB  CHARIN :+1 TO DRIVE SELECT
1199 002242 001402 BEQ VAL2 *HAVE DRIVE OF EQUAL TO 7ERO
1200 002244 006200 ASR RO *MOVE BIT POSITION TO NEXT DRIVE
1201 0022646 000773 _ BR VAL :TRY AGAIN
1202 002250 130067 176304 VALZ: B1TB RO MSBITS ;COMPARE DRIVE SELECT WITH PREVIOUS SELECTED
1203 002254 001003 BNE VAL3
1204 002256 150067 176276 BIS8 RO MSBITS ;DRIVE WASN'T PREVIOUSLY SET, SO SET IT NOW.
1205 002262 000402 B8R VAL 4
1206 002264 140067 176270 VAL3: BICB  RO,MSBITS :DRIVE WAS SET, CLEAR IT.
1207 00227G 105777 176226 VAL4: TSTB  aTPS
1208 002274 100375 BPL =4
1209 002276 012777 000054 176220 MOV ¥ ,.3TPB :PRINT COMMA
'{S]'(‘) 002304 000711 BR SELDRV JRETURN TO WAIT FOR NEXT KEY
1212
1213 ;HAVE DRIVES SELECTED-NOW GET TEST SELECTION
1214 002306 012702 012534 SELTST: MOV #MMSG2,R2
1215 002312 104404 TOP sPRINT*SELECT TESTS'
1216 002314 005067 177010 CLR NUMTST “CLEAR TEST NUMBERS SELECTED
1217 002320 012700 001340 MOV #TSTTBL RO -INITIALIZE TEST TABLE POINTER
1218 002324 104400 SELT1: WA] TKY
1219 002326 122767 000015 176772 C(MPB #15,CHARIN ;WAS CHARACTER A CARRIAGE RETURN>
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1220 002334 001005
1221 002336 005767
1222 002342 001412
1223 002344 000167
224 002350 122767

1
1 003404
1226 002360 122767
; 003404
1

1255 002512 001326

1259
1261 002522 104400

1265 002542 001003
1267 002550 000415

1269 002560 001003
1270 002562 052704
1271 002566 000406
1272 002570 122767
1273 002576 001274
1274 002600 052704
1275 002604 104430

15:26

176766

000546
000066

000060
012506

176722

107777

000070
000057
176654
176650

170777
176636

000040
000061
000400

000062
000065
000100
000070
000200
000103
000300

K 2
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176750
176740

176672
176662

176642

176624
176614

176574
176564

176546

176530

;WERE ANY TESTS SELECTED?

;NO
JYES, EXECUTE TESTS

.-'{'csJ CHARACTER A VALID NUMBER 0-S
Eisscwcrsn A VALID NUMBER 0-§

JRETURN TO WAIT FOR TEST SELECT
;ROTATE TEST NUMBER INTO POSITION

:TYPE 3 SPACES

;HAVE VALID TEST SELECTED, NOW GET SELECTED PATTERN

BNE SELT?

TST NUMTST

BEQ SELT3

JMP EXECUT
SELTZ2: (MPB #66,CHARIN

BLE SELT3

(MPB #60, CHARIN

BLE SELPAT
SELT3: MOV #MSGO,R2

TOP

BR SELT?
SELPAT: MOV CHARIN, R«

SWAS Ré

ROL Ré

ROL Ré&

ROL R&

ROL Ré

8I( #107777 .R4

SP3

WAITKY

CMP8 #70,CHARIN

BLE SELT3

CMPS #57,CHARIN

BGE SELT3

SWAB CHARIN

ROL CHARIN

BIC #170777 ,CHARIN

81S CHARIN, R4

SP3
;WAIT FOR PAR

WAITK

CMP8 #60, CHARIN

8EQ SELPR

CMP8 #61,CHARIN

BNE SELT3

Bl1S #400,R4
SELPR: SP3
;WAIT FOR DENSITY SELECTION

WA TKY

cMP8 #62,CHARIN

8EQ SELDN3

CMPB #65,CHARIN

BNE SELDN1

Bl1S #100,R4

B8R SELDN3
SELDNY: CMPB #70,CHARIN

BNE SELDNZ2

BIS #200,R4

BR SELDN3
SELDN2: (™MPB #'C,CHARIN

BNE SELT3

BlS #300,R4

SELDN3: SP3

:g‘g CHARACTER A VALID NUMBER 0-7
'{3 CHARACTER A VALID NUMBER 0-7
*MOVE PATTERN SELECT INTO POSITION

;COMBINE PATTERN WITH TEST
#TY SELECTION (O=EVEN, 1=0DD)

;1S CHARA(TER=0

:YES, EVEN PARITY

;1S CHARA(CTER=1

;NO, KAVE ILLEGAL KEY
;YES, ODD PARITY

:1S CHARACTER=?
*YES, DENSITY=2008P]
‘ﬁS CHARAC TER=5
*SET DENSITY=556 BP]
;1S CHARACTER=8
:SET DENSITY=800 BPI
:1S CHARACTER=(

:NO, HAVE ILLEGAL KEY
;SET CORE DUMP MODE

SEQ 0023
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;1S CHARACTER=0
:YES, RLS=MIN
;1S CHARA(CTER=1

;SET RLS=MAX

;IS CHARACTER=2
;SET RLS=MIN-MAX
;IS CHARACTER=3
cSET RLS=MAX-MIN

;SET WMO=NONSTOP

;SET WMO=START-STOP

;SET WMO=RANDOM

;SET RMO=NONSTOP

;SET RMO=START-STOP

;SET RMO=RANDOM

;PRINT "OK'’
;WAIT FOR CARRIAGE RETURN

03-JUN-80
;WAIT FOR RECORDUk§¥GTH SEQUENCES SELECTION
CMP8 #60,CHARIN
BEQ SELR3
CMP8 #61 ,CHARIN
BNE SELR1
B8lS - #20,R4
BR SELR3
SELR1: TMPB #62,CHAPIN
BNE SELR?
BIS #40,R4
BR SELR3
SELRZ: (MPB #63,CHARIN
BNE SELT3
BIS #60,R4
SELR3: SP3
;WAIT FOR WR]ITE HO?EKéELECTION
CMPB #60,CHARIN
BEQ SELU?
CMPB #61,CHARIN
BNE SELWT
8IS #4 R4
BR SELW?
SELW1: CMPB #62,(CHARIN
BNE SELT3
8IS #10,R4
SELWZ: SP3
JWAIT FOR READ MODE SELECTION
WAl TKY
CMPB #60,CHARIN
8EQ SELRM?
CMPB #61,CHARIN
BNE SELRM
8IS #1._.R4
BR SELRHZ
SELRMT: gEEB '62 CHARIN
JMP SELT3
BIS #2.R4
SELRMZ: SP3
JHAVE ALL PARAMETERS
MOV MSG6 . R2
TOP
WAITKY
cmP8 #15,CHARIN
BEQ +6
JMP SE‘. T3
TST8 aTPS
B8PL .~
MOV #12,8TP8
TST8 aTPS
8PL .~4
MOV #40,87PB
MOV R4, (0)+

SEQ 0024
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176226

176202
176172

175256

176050

176006

175306

INC NUMTST ;41 TO TEST COUNT
CMP #10.  NUMTST “EQUAL TO TEN YET
BEQ SELOK1 SYES
JMP SELT1 'NO. ACCEPT NEXT SET
SELOK1: MOV MMSGS ,R2
TOP
;EXECUTE SELECTED TEST
EXECUT: EkgL MODE S ;INITIALIZE MODES
MOV #TSTTBL,TSTEX
EXEC: MOV @TSTEX,PARAM  :GET TEST PARAMS
EXEC1: MOV PARAM , RO
BIC #7777 RO
MOV RO, TEST
BEQ TESTO
cMP #10000. RO
BEQ TEST?
CMP #20000, RO
BEQ TEST2
CMP #30000. RO
BEQ TEST3
c™P #40000, RO
BEQ .+6
P TESTS
JMP TESTS
:RETURN HERE AFTER COMPLETION OF TEST
DONE: MOV MMSG30.R2
TOP
CKSW
BIT #1,35WR ;IF BIT 0=1 REPEAT ALL PATTERNS
BEQ DONE1
MOV PARAM , RO
BIC #170777.RO
CMP #7000,R0 ;REACHED PAT 7
BEQ DONE 1 YES
ADD #1000, PARAM :NO, +1 TO PAT
BR EXECT ‘REPEAT
DONE1: DEC NUMTST
BNE DOAGN
MOV N2 R2
BNE ENDADR
CHGDZ: ?g; MSG31,R2 JPRINT END OF PASS
HAL T :FINISHED ALL TESTS
ENDADR: JSR PC.(2)
NOP
NOP
NOP
DOAGN: ADD #2.TSTEX
B8R EXEC ;DO NEXT TEST
;TESTO
“WRITE ONE RECORD, CHANGE DRIVES. GO TO EOT
TESTO: 8IS #2 ,MODE S ZEXIT WRITE EVERY RECORD, NO READ PASS

CLRALL :CLEAR ERROR COUNTERS AND REWIND

SEQ 0025
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CZTMCD.P1M 03-JUN-B0 15:26 SEQ 0026
1388 003340 104416 GENPAT :GENERATE PATTERN
1389 003342 104410 T0: RSFDRV cRESET DRIVE SELEZTION TO LOWEST NUMBER
1390 003344 104414 TOA: MVCTRS ;RESTORE DRIVE COUNTERS
1391 003346 032767 000040 175270 BIT #40 ,MODES :1S THIS DRIVE AT EOT?
1392 003354 001002 BNE 108 ;YES, SKIP WRITE
1393 003356 104402 WRITIT ;WRITE
1%32 003360 104406 SVCTRS ;SAVE DRIVE COUNTERS
1396 003362 104422 708: CHGDRV JANY MORE DRIVES SELECTED?
1397 003364 000767 BR TOA JYES
1398 003366 004767 001452 JSR PC,ALLEOT ;ARE ALL DRIVES AT EO7:
1399 003372 000763 BR T0 :NO
}28? 003374 000167 177616 TEST1 JMP DONE JYES, EXIT
1402 ;WRITE RECORD LENGTH SEQUENCE, GO TO NEXT DRIVE, CONTINUE TO EOT ON ALL DRIVES.
1403 003400 052767 000001 175236 TEST1: BIS #1,MODES SEXIT WRITE AFTER RLS, NC READ PASS
16404 003406 104420 CLRALL ;CLEAR ERROR COUNTERS AND REWIND
16405 003410 104416 GENPAT s GENERATE PATTERN
1606 003412 104410 T1: RSFDRV JRESET DRIVE SELECTION TO LOWEST NUMBER
1607 003414 104414 T1A: MVCTRS JRESTORE DRIVE COUNTERS
1608 003416 032767 000040 175220 BIT #40,MODESS ;1S THIS DRIVE AT EOT?
1409 003424 001002 BNE T18 :YES, SKIP WRITE
16410 003426 104402 WRITIT SWRITE
16411 003430 104406 SVCTRS ;SAVE DRIVE COUNTERS
1612 003432 104422 T1B: CHGDRV ;ANY MORE DRIVE SELECTED?
1413 003434 000767 BR T1A JYES
16414 003436 004767 001402 JSR PC,ALLEOQT JARE ALL DRIVES AT EOT? !
16415 003442 000763 BR T1 ;NC
}2}? 003444 000167 177546 JMP DONE JYES EXIT
1418 ;TEST2
1419 ;WRITE A RECORD LENGTH SEQUENCE ., CHANGE DRIVES
16420 :BACKSPACE, CHANGE DRIVES, READ, CHANGE DRIVES. CONTINUE TO EOT ON ALL DRIVES
16421 003450 052767 000005 175166 TEST2: BIS #5 ,MODES SEXIT WRITE AFTER RLS, DO READ PASS
1622 003456 104420 CLRALL :CLEAR ERROR COUNTERS AND REWIND
1423 003460 104416 GENPAT ;GENERATE PATTERN
16426 003462 104410 T2: RSF DRV ;SET DRIVE SELECTION TO LOWEST NUMBER
1425 003464 104414 T2A: MVCTRS JRESTORE DRIVE COUNTERS
1426 003466 032767 000040 175150 BIT #40,MODES ;IS THIS DRIVE AT EOT?
1427 003474 001002 BNE 128 JYES, SKIP WRITE
16428 003476 104402 WRITIT JWRITE
1429 003500 104406 SVCTRS ;SAVE ORIVE COUNTERS
16430 003502 104422 T2B: CHGDRV ;ANYMORE DRIVERS SELECTED?
1431 003504 000767 BR T2A ;YES
1432 003504 104414 T2C: MVCTRS ;RESTORE DRIVE COUNTERS
1433 003510 032767 000020 175126 BIT #20,MODE S ;1S THIS READ AT EO0)?
1434 003516 001003 BNE 72D ;YES, SKIP BACKSPACE
1435 003520 004767 005206 JSR PC,GOBKWD sBACKSPACE
16436 003524 104406 SVCTRS :SAVE DRIVE COUNTERS
1437 003526 104422 TeD: CHGDRYV ;ANY MORE DRIVES SELECTED?
1438 003530 000766 BR T2C JYES
1439 003532 104414 T2E: MVCTRS ;RESTORE DRIVE COUNTERS
1440 003534 032767 000020 175102 817 #20,MODES ;1S THIS READ AT EOT
1441 003542 001001 BNE T2F

;YES, SKIP READ
1442 003544 104424 READIT ;READ
1443 003546 104406 T2F : SVCTRS . SAVE DRIVE COUNTERS
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175032

175010

174764

174732
175412

174712
174704

174652

174654

CHGDRYV JANYMORE DRIVES SELECTED?
BR T2E JYES
J3R PC,ALLEOT ;ARE ALL DRIVES AT EOT?
BR TZ ;NO
JMP DONE JYES EXIT
;TESTS
URITE ONE RECORD, CHMANGE DRIVES, BACKSPACE, CHANGE DRIVES, READ, CHANGE DRIVES
TEST3: 8IS #6 ,MODE S JEXIT WRITE EVERY RECORD, DO READ PASS
CLRALL ;CLEAR ERROR COUNTERS AND REWIND
GENPAT :GENERATE PATTERN
T3: RSFDRY ;SET DRIVE SELECTION TO LOWEST NUMBER
T3A: MVCTRS ;RESTORE DRIVE COUNTERS
BIT #60,MODES ;1S THIS DRIVE AT EOT?
BNE T38 JYES, SKIP WRITE
WRITIT JWRITE
SVCIRS ;SAVE DRIVE COUNTERS
138: CHGDRYV JANY MORE DRIVES SELECTED
BR T3A JYES
T3C: MVCTRS ;RESTORE DRIVE COUNTERS
BIT #20 ,MODES ;1S THIS DRIVE AT EOT
BNE T3D ;YES, SKIP BACKSPACE
JSR PC,GOBKWOD ;BACKSPACE
T3D: SVCTRS ;SAVE DRIVE COUNTERS
8R (TJ;(CSDRV eNY MORE DRIVES SELECTED?
T3E: MVCTRS ;RESTORE DRIVE COUNTERS
BIT #20 ,MODES ;1S THIS DRIVE AT EOT?
BNE T3F :YES, SKIP READ
READIT JREAD
T3F: SVCTRS ;SAVE DRIVE COUNTERS
CHGDRYV ;ANY MORE DRIVES SELECTED
B8R T3E JYES
é;S;R l;g.ALLEOT ARE ALL DRIVES AT EOT?
JMP DONE YES EXIT
;TESTS

;WRITE RECORD, CHANGE DRIVES, REPEAT FOR RECORD LENGTH SEQUENCE
<READ RECORD, CHANGE DRIVES, REPEAT FOR RLS
TEST4: BIS #6 ,MODES ;EXIT WRITE EVERY RECORD, DO READ PASS

GENPAT ;GENERATE PATTERN
BIT #1464 ,aTSTEX
BNE T4
8IC #7 ,MODE S
8IS #5 ,MODES JEXIT WRITE AFTER RLS. DO READ PASS
T4: CLRALL ;CLEAR ERROR COUNTERS AND REWIND
T4A: RSFDRV JSET DRIVE SELECTION TO LOWEST NUMBER
T48: MVCTRS JRESTORE DRIVE COUNTERS
MOV RECORD ,WRRECR  ;SAVE RECORD
SVCTRS ;SAVE DRIVE COUNTERS
CHGDRYV JANYMORE DRIVES SELCTED?
B8R 148 JYES
BIC #10,MODES ;INDICATE RLS END
T4C: RSFDRV JSET DRIVE SELECTION TO LOWEST NUMBER

SEQ 0027
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;RESTORE DRIVE COUNTERS
;1S DRIVE AT EOT

:YES, SKIP WRITE

:SAVE START OF RLS
JWRITE

*RESTORE START OF RLS
:SAVE DRIVE COUNTERS
:¢?;none DRIVES SELECTED?
;cgg WE AT END OF RLS
SRESTORE DRIVE COUNTERS
*ARE WE AT EOT?

:NO
:¢g;HORE DRIVES SELECTED?

:SET DRIVE SELECTION TO LOWEST NUMBER
+RESTORE DRIVE COUNTERS

;1S THIS DRIVE AT EOT?

;YES, SKIP BACKSPACE

;BACKSPACE

;SAVE DRIVE COUNTERS

:cg; MORE DRIVES SELECTED?

;SET DRIVE SELECTION TO LOWEST NUMBER
SRESTORE DRIVE COUNTERS

;1S THIS READ AT EOT?

;YES, SKIP R