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1. ABSTRACT

[i€orrtadn PERTAINING 10 THE Oara RELIAGILITY OF 1€ mit, Tulo

SRR R A € U e

ORD LENGTHS, WRITING AND RERDING SEQUENCES AND STOPPING MODES
RANDOM S

(NONSTOP, STARY-STOP, TALL DELAY).
2. REQUIREMENTS
2.1 EQUIPMENT

PDP-11 WITH TMI1 AND 1 TO 8 TUIC TAPE UNITS (7 CHANNEL ONLY)
2.2 STORAGE

2.2.1 PROGRAM STORAGE
: THE ROUTINE REQUIRES YK OF MEMORY.
2.3 PRELIMINARY PROGRAMS

THE TM1l INSTRUCTION TES
PROPERLY BEFORE RTTEMPTI

: LOADING PROCEDURE
3.1 METHOD . e
PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED:
ABSOLUTE LORDER MUST BE IN MEMORY.

1.
52 fb&caengénﬂggg I%Sox?in&%sﬁxm BY LOCATION OF LORDER)

4. PRESS “START" (PROGRAM WILL LORD)
Y, STARTING PROCEDURE
4.1 . CONTROL SWITCH SETTINGS ‘
'FOR INITIAL OPERATION OF PROGRAM ALL SWITCHES SHOULD BE = O
(OR DOWN). '

T AND TM11 DRIVE FUNCTION TIMER MUST RuN
NG TO USE THIS PROGRAM.

4.2 STARTING RDDRESS
200 - BARSIC TEST (RUTOMATIC PRARAMETER AND UNIT SELECTION)
204 - OPERATOR CONTROLLED PARAMETER TEST(WITH 4K MEMORY RVRILABLE!
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%gg ! 4.3 PROGRAM AND/OR OPERATOR ACTION
ig : ?gn‘)'mm T uuus on-u
ﬁg ’ mn I aéa?: TES %gcT Etso% %gg‘s 3'0.6 Brrm IS
1}% A SEL cr mps uu' “%""”g;&sm 4.3 5,“
‘}g Mf RR 'ﬁ E:mf "%m WILL BEGIN TESTING.
ié 4.3.1 TAPE UNIT SELECTION |
']
xg STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOMATIC SELECTION
OF THE UNITS TO BE TESTED (REFERENCE 4.3.1.2) OTHERWISE STARTING
2 T 204 OR 210 WILL ALLOW OPERATOR T0 SELECT UNITS.

i 0'G (NS ey 6 St EEYES o7 IiBric T i} et

ON OF
ns ou
ncu Wnn&n ruxcg coﬁ“cnﬂsz"% BE m "uTgen ro éz gsm

TYPING HER THAN O THRU 7 WILL CFIJSERQUE TION
(?) TO BE PRINTED AND THAT KEY WILL BE IGNORED.

TO TERMINATE UNIT SELECTION TYPE A CARRIAGE RETURN. WHEN
CRRRIQG; RETURN I% TYPED THE PROGRAM WILL CONTINUE TQ THE
“PRARAMETER SELECTION™ UNLESS NO UNITS WERE SELECTED AND IN
THAT EVENT WILL RETURN TO THE BEGINNING OF “SELECT UNITS®.
4.3.1.1 TAPE UNIT SELECTION EXAMPLES i

SELECT UNITS 5,4,S
SELECT UNITS 5,34

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

Pebep apaped-ohcpohepopoPpapapadapaPpopapapoh spohapop ope

T N N R e e R A LA e

SELECT UNITS
SELECT UNITS
4 A CARRIAGE RETURN WAS TYPED WITH NO UNITS SELECTED.
i:; SELECT UNITS 1,97,1,2
149 - | ONLY um 2 SELECTED, UNIT 1 WAS DELETED (TYPED TWICE)
igclx _ AND THE 9 WAS IGNORED.
152 4.3.1.2 smmmc AT 200 WILL RESULT IN AUTOMATIC SELECTION OF UNITS TO
183 - TESTED. A %r WILL BE SELECTED FOR TESTING IF IT MEETS THE
184 - CRITERIA:
16 2. IT 1S SEVEN(7) TRACK
187 3. IT IS WRITE ENABLED

- e — —— - -
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" 4.3.8.1
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PARAMETER SELECTION

STM{ING THE PROGRAM AT 200 WILL RESUL
STPMRHETsFOEH FERENCE 4.3.2.10

-

IN AN AUTOMATIC SELECTION
gTPERHI ASTQRTING

N Pmm;gm % mmg Lep By T
OPERATOR: “TMEY INer R OPATTERN, BBRITY w’fgm
RECORD LENGTH, WRITE MODE, nmvnsno HODE. THE PROGRAM WILL PRINT:
“TST PAT PAR DEN RLS WMO RMO™
rSr’:reswr NUMBER
PAT=PATTERN
PAR=PARITY
m.s-&"gm 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 3 DESCRIPTION
0 WRITE | RECORD, REPEAT ON ALL UNITS, CONTINUE TO END
OF TAPE. : v
1 unngpgss RECORDS, REPEAT FOR ALL UNITS, CONTINUE TO END
2 WRITE 256 RECORDS, REPEAT FOR ALL UNITS, BACKSPRCE 256
RECORDS,

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

3 WRITE 1 RECORD, REPEAT FOR ALL UNITS, BACKSPACE nsmr
: FOR ALL UNITS, 'READ 1 RECORD, REPEAT FOR ‘ALL UN}TS
CONTINUE TO EMJ OF TAPE.

4 WRITE 1 REPEAT ron ALL UNITS, REPEAT FOR ass

: nsconos sbncs 256 REPEAT FOR ALL UNITS,
"RERD 1 ﬁscoao REPEAT roa nu. tmrs REPEAT FOR 256
aeconos CONTINUE TO END OF TAP

S READ 1 RECORD, REPEAT FOR ALL UNITS CONTINUE TO END
: OF TAPE.
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59

5i2
gia 4.3.2.2 PATTERN X
2%5 THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (0 THRU 7) WITH ERCH PARITY.
gig PATTERN DESCRIPTION DATA.
19 0 (EVEN) HIGH FREQUENCY OUTSIDE SKEW Ol
e20 U%
ssé ETC
ea3 0 (ODD) HALF FREQUENCY OUTSIDE SKEW Ol
e2v .
e2s 0l
e2b 00
gg? ETC
ge8 -
229 1 (EVEN) SLIDING. "C" 37
e30 Y4
23l Y4
232 73
233 75
e34 76
235 ETC
237, 1 (0DD) SLIDING "1 - -40
e3d8 el
239 .10
g4l - 4
g4l e
g4e l
g:a ' ETC
g4s 2 (EVEN) HIGH FREQUENCY ALTERNATING 25
e4d TRACKS es
s:g ETC
249 2 (0DD) HIGH FREQUENCY ALTERNATING 14
es0 TRACKS Se
Sgé e Rl v -
253 3 (EVEN) HALF FREQUENCY QUTSIDE TRARCK 77
) HIGH FREQUENCY INSIDE TRRCKS 76
ess : 77
esk 76
gég ETC
es9 3 (0DD) HIGH FREQUENCY QUTSIDE TRACK (1
sg? HALF FREQUENCY INSIDE TRACKS EI
ebe 77

mn

&
m
—
O

——— e —— 4 I
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PATTERN DESCRIPTION " DATA

4 (EVEN) %RSREEENEIQ? PATTERN gé

4 (00D INCREMENTING PRTTERN cC
(INCLUDING ALL 0’S) 01

S (EVEN) THREE 0'S ERCH TRACK EVERY 37
6TH WORD

S (0DD) THREE 1'S EACH TRACK EVERY. - 40
BTH WORD

A D S B B S N N

[(NIANIN SINIATNINIANA)
[N N S S S e iy
OO LW
L o= ]
W -

— . ——— . w® | o ———
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324
35
=
3e8
9
5
332
333

)

356
357

JO1
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6 (0DD,EVEN) ALL 1'S

- - >
. o

7 (EVEN) RANDON (NO ALL 0’S)

7 (ODD) RANDOM (INCLUDING ALL 0'S)  ?
4.3.2.3 PARITY

PARITY SELECTION IS EITHER EVEN OR 0DD.

PAR DESCRIPTION
0 EVEN PARITY.

1 0DD PARITY
4.3.2.4 DENSITY
THERE ARE 4 TYPES OF DENSITIES FOR SELECTION (2,5,8,C)
DEN  DESCRIPTION
200 BITS PER INCH.
556 BITS PER INCH.
800 BITS PER INCH.
800 BPI CORE DUMP.

O O v
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4.3.2.5 RECORD LENGTH SEQUENCE
THERE ARE 4 TYPES OF RECORD LENGTH SEQUENCES FOR SELECTION (O THRU 3)

RLS DESCRIPTION

0 MINIMUM LENGTH RECORDS (4 BYTES)
MAXIMUM LENGTH RECORDS (1024 BYTES)
e VARING LENGTH RECORDS, MINIMUM TO MAXIMUM (1ST RECORD=

Y4 BYTES, EACH SUCCESSIVE RECORD IS 4 BYTES LONGER
UNTIL 2%6TH 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)

4.3.2.56 WRITE START/STOP MODE

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

0 NONSTOP = NO WAITING BETWEEN WRITE OPERATIONS. NEW
- COMMAND Ié ? UED WHEN EU REESY SETS.
l START/STOP - FULL STOP BETWEEN WRITE OPERATIONS. NEW
COMMAND IS ISSUED WHEN TU RERDY SETS.
c RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS)
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39y

395

3%

397

% 4.3.2.7 READ START/STOP MODE

38? THERE AKE 3 TYPES OF MODES FOR SELECTION (0 THRU 2)

:gg RMO DESCRIPTION

404 0 NONSTOP - NO WAITING BETWEEN READ OPERATIONS. NEW -
3%- o s COMMAND IS ISSUED WHEN CU READY SETS.

4 | TART/STOP - TOP BETWEEN READ OPERATIONS. NEW
309 ; y . 8omm3" &ssx S 5 NEIEN TIE.I 305 ss%s.s .
:'.i? : 2 RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS)
:{g 4.3.2.8 FINAL TEST SELECT &F2ROVAL

414 AFTER SELECTING RMO, IF ALL PARAMETERS SELECTED ARE LEGAL, "“OK™
415 WILL BE PRINTED. 1IF THE PARAMETERS SELECTED STILL CORRESPOND
4] T0 THE OPERATORS INTENTIONS HE MUST TYPE A CARRIAGE RETURN

4] TO SAVE THE PARAMETERS. TYPING ANY OTHER KEY NOW, OR IN FACT
418 AT ANY TIME DURING PARAMETER SELECTION TYPING AN ILLEGAL KEY
419 WILL CAUSE THE PRESENT PARAMETERS TO BE DELETED AND A NEW

420 PARAMETER SELECTION TO BE INITIRTED. UP TO TEN SETS OF

421 PARAMETER sa.scnoug gm BE MADE. EACH SET u;u. BE EXECUTED
4o : AFTER THE PREVIOUS SET REACHES END OF TAPE. TO TERMINATE

423 PARAMETER SELECTION A SECOND CARRIAGE RETURN MUST BE TYPED AFTER
353 SELECTING R SET OF PRRAMETERS.

:g; 4,3.2.9 TEST SELECTION EXAMPLES

428 TST PAT PAR DEN RLS WMO RMO

429 S £ 8.3 &I % B &im

430 3 K?

431 0 0 1 8 2 2 2 O0Kx?

432 0 1 1 8 2 I 0 OK:(CR

33?, (CR) |

:4% TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE

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

439 TEST 0, PATTERN 1, ODD PARITY, 800 BPI, VARYING RECORD LENGTH
440 (MIN TO mAxX), WRIYE START/STOP, READ NONSTOP.

41 (NOTE: EVEN YHOUGH TEST 0 IS A'WRITE ONLY TEST, ALL PRRAMETERS
:zg MUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT)

444 IN THE SECOND PARAMETER SET A "K™ WAS TYPED WHICH WAS ILLEGAL
:mg AND THE SET WRS REINITIALIZED.

447 \. IN THE THIRD PARAMETER SET AN “X* WAS TYPED INSTEAD OF A CAR-
448 RIAGE RETURN AND THE PARAMETERS WERE IGNORED. RFTER AT LEAST

449 ONE GOOD SET WAS SELECTED A CARRIAGE RETURN WRS TYPED AT THE
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F THE PARAMETER SELECTION AND THE PROGRAM WOULD START
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4.3.2.10 AUTOMATIC PARAMETER SELECTION

. 5.0

S.1

TRRTI BO Tbhﬂ?ng E THE FOLLONING TEST PRRRMETERS

SELECT

TST PAT PAR DEN RLS WMO RMO
g N 9 8 & L. 8
S B 3 % kE £ &
R T 5.8 B 8 8

OPERATING PROCEDURE

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

(IE)  SWR=XXXXXX NEM=
POSSIBLE RESPONSES ARE:

5 <CR> IF NO cunnczs ARE TO BE MADE

2. & DIGITS 0-7 Tg UEPRE D{N CTRLLOHE NEH suxrcu REGISTER

3. U T0 nLLbu REENTERING VALUE xr 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 EU ; PROGRAM EXECUTION. BY STRIKING G

(CNTL G) ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE
THE CONTENTS OF SWREG, WHICH PROCES?ES IN KEY Rﬂgaa 8F THE PROGRAM
CODE_(IE) ERROR ROUTINES, AFTER HALT OF PASS, THER
APPLICABLE ARERS.

OPERATIONAL SWITCH SETTINGS

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

B. DELETE ERROR PRINTOUTS
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CRUSE A TEST SEQUENCE TO BE REPERTED WITH A VARIATION
THE PATTERN, RECORD LENGTH SEQUENCE, WRITE MODE, OR RERD MOCE

S.1.1 SWITCHES TO ALTER ERROR RECOVERY

THE FUNC
POSITIO

Sk
4

S

B

FUNCTION
DELETE READ RE-TRYS

DELETE WRITE XIRG

WRITE STATISTICAL
RECOVERY

TION PERFORMED IS WITH THE SWITCH IN THE "1" (OR UP)

PURPOSE

USE OF THIS SWITCH WILL CAU
DELETION OF THE NORMAL SEGUENCE
OF TRYIN%ETO RE-READ A RECORD
RFTER A READ ERROR. THIS WOULD
BE USEFUL FOR SCOPING RERD
OPERATIONS.

USE OF THIS SWITCH WILL CRUSE
RECORDS WITH WRITE ERRORS TO

BE LEFT ON_TAPE. THE RERD PASS
WITH DATA TYPEQUTS SELECTED
WOULD BE USEFUL FOR DETERMINING
WRITE ERROR ORIGINS.

LSE OF THIS 5H£ECH WILL CARUSE

R BACKSPACE 2 RECORDS
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SWITCHES TO CONTROL ERROR PRINTOUTS

THE FUNCTION PERF WITH T TCH IN THE *1* (OR
uggpgumgmc ORMED IS WITH THE SWITCH IN THE "1* (OR «

SW FUNCTION URPOSE

B mzmmawwazss i
mmso uén THE T on onc

3&15@ OF rssnm (ovsmmm ETC)
Tr nmxr BE su;rxcxsm EIVE
Yséou % Wk AN 'e‘gnoa &Ecmeo

g PRINT ERROR STATISTICS “E,T.E?... cgn;bg Né?.":ﬂg gn& ngggs

_ END OF TAPE RS 1S NORMAL

TO ALTER TEST PATTERNS

S FUNCTION PURPOSE

0 CHANGE PATTERN AFTER COMPLETION OF A TEST SE-

QUENCE REPEAT WITH NEXT PRTTERN.
UNTIL PRTTERN 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 PRRAMETERS.
E LE: . TgT PAT PAR DSH RLS WMO RMO

e a 1013 1d

WITH SW0=1 '
TEST 3 WILL BE EXECUTED & TIMES (PRTTERNS 2-7)
AND THEN TEST 4 WILL BE EXECUTED 2 TIMES (PATTERNS 6,7
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ERRORS
WRITE ERRORS
CT,;F! RS?‘!SNOHING ERROR TYPEOUTS ARE POSSIBLE DURING A WRITE

A. WRITE STATUS ERROR
COMD STATUS RECORD LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX

THIS WILL OCCUR IF ERROR (BIT 1S5 OF COHMND REGISTER) SETS
ON R WRITE COMMAND. $NT§ HE COMMAND AND STATUS
EE%S;ERS 1S PRINTED RLONG WITH THE RECORO NUMBER AND RECORD

B. XIRG WRITTEN 4 TIMES

THIS WILL OCCUR IF A WRITE STATUS ERROR CANNOT BE ELIMIN-
RTEER&! Bl ATTEPPTS AT RE- mg&m THE RECORD WITH EXTENDED
NOT POSSI DURING TEST O OR 1 RS THESE
ARE LRITE OM.Y" TESTS AND IT IS NOT ABSOLUTELY NECESSARY
FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SWITCH
STOR ';“ WILL DELETE "WRITE WITH XIRG"
C. END OF TAPE
DRV PAT PAR DEN MODE RECORD LENGTH
0 7 C 800 SSTP 1276 MAX
RR = 5
RECO 1=
RECO T3=
PERMANENT BHJSPOT 3 |
DRV = UNIT NUMBER
PAT = PﬂT RN NUMBER
PAR =
DEN =

ll'!‘ﬂE STRRT/STOP MODE
RECORD = NUMBER OF RECORDS
LENGTH = LENGTH OF RECORDS
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RERD ERRORS
THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A RERD
OPERATION:

R.

RERD STATUS ERROR
COMD STATUS RECOR9 LENGTH EXPECTED ACTUAL
XXXXXX  XXXXXX 4 4

THIS WILL OCCUR WHEN ERROR (BIT 1S5 OF COMMAND REGISTER)

gi?gaus m“E“EaS’?s PA?NTEDTR.‘LOMQ.N ufm Ve 7"5033"4%59

CORD LENGTH.
RERD DATA ERROR
COMD STATUS RECORO LENGTH E
XXXXXX  XXXXXX X;;77;D

1 i B0 e T M%#gmzﬁms

S PRINTED
SR/ ST S D RR R I 1
°‘“S? ’:S ‘i"s»&‘ro ““'fz"“é*“?"rw“é“ort&"ss?”mns
RERD PASS .-

END OF TAPE T
DRV m m N RECORD LENGTH

3 NSTP 1276 M-MAX
READ STATUS ERRORS = 3
DATA ERRORS =
NON RECO ERRORS = 0

ON UNIT 3 usmr. Pamm 4, 0DD PARITY, CORE DUMP, READ MODE
nogrop 'g VARYING L;mm (4 70 1 mge‘n usns
bunmc ufne sn oas

ggb&ggs §GT¥ﬁE SE OEBRT STgﬂgﬂggE ' ﬁggqs HERE ELIHINRTED BY
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6.3 ERROR RECOVERY PROCEDURES

£.3.1 WRITE ERROR RECOVERY
THE PR T R FROM TE ERR TERM Y
EFOEESB%: 0O RECOVER FROM A WRITE ERROR IS DETERMINED B

AR. IS IT A "WRITE ONLY™ TEST OR WILL THE DATR BE REARD?

B. IS "WRITE STATISTICAL RECOVERY"™ SELECTED (SW 6=1)7?

C. IS "DELETE WRITE WITH XIRG™ SELECTED (SW 5=1)?

T "HR TE W Y" T ST "WR STAT RECOVERY"
J B0 N T B B T St
T E S 0 THE NEXT RECORD
T

S A _"WRITE ONLY" TEST RD "iﬂ}TE ETRTISTICK
RECOVERY™ IgESEtECTED (SW b=1) S AND THEN
A !RECORD.

Ry

?°“'x" LCATE WOl AR TIPS T8 REMRLTE SealERct Wb T ““Es

ATED TO RECOVER FROM ERC
8.3.1.3 IF 'iﬂ! T AND “WRITE STATIS ¢
I5 et UL a%“%'?? uITR XIRGS 13 NOT-DELETED  (SA-5=0)
T T0 DO A “WRI STRTISTI RECOVERY".
P? :@ A ¥ %l" THE WILL THEN
RTTEI'P T0 REC WITH MI WITH XIRG™. FARILURE TO RECOVER
AT THIS POINT SHOULD RESULT IN A READ ERROR DURING THE READ PASS.
£.3.1.4 IF IT IS A "WRITE AND REM" TEST AND "WRITE STATISTICAL RECOVERY"
IS NOT SE#FETED (SW &- ﬂ\% "IRIRE WITH XIRG™ IS NO E
(SW 5=0 TRY TO REC

OVER ONLY BY REHI%LNG HE
RECORD WITH %% ERRECORD . SFRILLIE TO RECOVER SHOULD

6.3.1.1

-'

F I
S NO
AND

RESULT IN R DURING RE
£.3.2 READ ERROR RECOVERY
R REN) ERROR CAN OCCLR ron THO STQTUS ERRM OR DﬂTﬂ
R PROPER C

v ruﬁ‘W?&‘é‘%‘mﬁ‘& &"r‘E‘B‘Ea&“&%“&-T 0

SCOPING PURPOSES), RROR PERS S CONSI "NON-
RECOVERABLE™ AND THE PﬂO&m WILL CONﬁN.E WITH THE SE

7. RESTRICTIONS
~ NONE
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7S3

7S

7SS
+ 756

?TEE 8. MISCELLANEOUS

759 8.1  TAPE LENGTH

;g? SsRNCE Eﬂgﬂm%’ TFETTESTS DEPEND ON_REACHING THE "EOT" REFLECTOR
is R e L R A R
;2; ' IS NOT_INTENDED TO IMPLY THA

759 P TERS ﬁTITUTE A MRE FFICI.LT IEET # m&%IPBILITY
76 THE TH IME TES MORE Ll

768 IN ANY_EVENT }F R _“SHORT" TAPE FE Fk ng"
% : RI"IEREKLEgT SOsnTI;hFT' THE Tﬁ?}ELET LL lJSEFl.I. RS R “LONG"™ ﬂi

771 ANOTHER “BOT™ MARKER cou.goag. CED A SHORT DIST npmo
77e | . IMTELY 10 FEET) FARTHER ON Tll’E THIS WOULD EFFECTIVELY
773 ' 0¥ TAPES. CARE MUS B$ EXERCISED WHEN MOUNTING THE TAPE
% . TOPOS IMITRTTI‘EPROPER"N .

;779 8.2 MEMORY AVAILABLE '

778 . THE_PROGRAM REQUIRES 4K OF MEMORY. IF BK IS AVAILABLE,

4 eI T o i A, 0. Lo U g e e
;gé : 8 BYTES AND MAXIMUM LENGTH RECORDS WILL BE 2048 BYTES.

;:ga 8. PROGRAM DESCRIPTION

785 ‘ 9.1  GENERAL DESCRIPTION

;g; ' TFE PROGRPH IS FS GTED m TWO MIN S@WTI%&J#&E‘W?!}D
7 ' T TAT

i PR s;geﬂse T By S el
732 : THEN THE NEXT LOWEST UNIT NUT‘IBE IS SELECTED dNT?L RLL mE?s HAVE
793 ' %EBN éELECTED THIS PROCESS IS REPEATED UNTIL ALL UNITS RERCH
794 : APE.

795

;gi;, ; 9.2 TEST O - \

77% B IEETI’ER Tngﬂ “&ETENON.Y" TEST TI-E PROCEDURE IS_T0 lleITgF 1 RECORD,
4 ey S e i o S N K
802 - ANY OTHER UNITS ARE SE RERD MODE (RMO) HRS NO EFFECT ON
803 THIS TEST.

804

g% 9.3 TEST 1

807 THIS IS A "WRITE ONLY" TEST SIMILAR TO TEST O EXCEPT R SEQUENCE

OF 256 RECORDS IS WRITTEN ON ERCH UNIT BEFORE CHANGING TO THE
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809 NEXT UNIT. REARD MODE (RMO) HAS NO EFFECT ON THIS TEST.
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TES. 2
58963 8N.Eg RTﬂgn BECKSPRCEE agzﬁgggzggé §¥Tg&c"§;g§6§:;
uum au. urms ms m EOT

TEST 3
THIS IS R “WRITE HO REM" TEST THE PROCEDURE IS TO IRITE 1
FOR ERCH_UNIT

AR sémc ORD AND REPEAT THE
EEPER 1THE NCE ONTIL ALL UNITS GRE AT EOT. -WRITE MODE OR
PN iy uoey SAURND W Suh Sl RY IE SPRCRS

TEST 4

N

THI¥ Igﬂg Rg RERD™ TEST. IT IS SIMILAR TO TEST 2 EXCEPT
bR e W L el

HILL MT BE EFFECTIVE FOR THIS TEST.

TEST §

THIS IS A "READ ONLY" TEST TI-E PROCEDURE IS TO READ 1 RECORD,
REPEAT FOR ALL UNITS, AND_CON &ITS ARE AT EOT.
THE MAIN oF tHIS TEST IS TO PROVE co TIBILITY AMONG
TAPE UNITS. A TAPE THAT IS WRITTEN ON.ONE UN D BE

TO BE READ ON ANY OTHER UNIT. TEST PRRQPETERS THRT SELECT
PATTERN AND RECORD LENGTH SEQUENCE P? RS_THOSE USED
TO WRITE THE DATR ON TAPE. OF THE OTHER ESTS (0 THRU W)

CAN BE USED TO GENERATE THE DRTQ

LISTING '
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STATUS AND COMMAND REGISTER BIT ARSSIGNMENTS

COMMAND REGISTER

ERROR
DEN 8 00 = 200 BPI 7 TRACK
DEN § 01 = 556 BPI 7 TRACK
POWER CLEAR ~
PARITY 0 = 0DD 1 = EVEN
UNIT SEL. BIT 2
UNIT SEL. BIT I
O TROLUNLT RERDY
SRV ERRUPY ENABCE
ADDRESS BIT 17

RESS BIT 16
FUNCTION BIT 2 mgf%&um
FUNCTION BIT 1 010 = WRITE
-Eouucnou BIT O 01l = WRITE EOF

| STATUS REGISTER
ILLEGAL COMMAND (ILC)

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

BUS GRANT LATE (BGL)
END OF TAPE_(EOT)
RECORD LENGTH ERROR (RLE)

BRAD TRAPE ERROR (BTE)
NON_EXISTENT MEMORY (NXM)
SELECT REMOTE (SELR)

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

WRITE LOCK_(WRL)
REHEND TATUS (RWS)
TAPE UNIT RERDY (TUR)

SPACE FORWARD

—o28
"N

= o s
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BRRREER
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000174
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%
.TITLE TM-11 DATA RELIABILITY 7 TRACK

SEPISESHTEb?7?g7}97} RbBEﬁﬂIEESITQL EQUIPMENT CORP., MAYNARD, MASS. 01754

AUGUST 1972, 'J
Rsvxseo FEB 1976,RON PLRTUKIS

3 R R R R AR %
;NOTE: THIS PROGRAM HAS BEEN MODIFIED TO WORK WITH OR WITHOUT

s A HARDWARE SWITCH REGISTER
;ii***i*!!!***l**i*l******iﬁii***!i**!******!i********l*****!
RO=%0 ‘
Rl=%1
Re=%2
R3=%3
R4=%Y4
RS=%5
SP=%
PC=%
; TRAP CATCHER IN UNUSED LOCATINOS 0-476
.ENABL RBS
.=0
:=34
Tnnzaﬂ
ENDADR
=5
40000

3 BRI I 0000 000 302000 26 36 36 00 00 3000 36 3606 36 30 36 3006 30 30 36 30 2

sSOFTWARE SWITCH REGISTER LOCATION
lililillill!l*l*!*ﬁiiill*l*l*l*l

DISPREG 0
SWREG: O
.=200 ;
JMP AUTOST
JMP MEMYK
JMP MEMBK
.=500

MTS: 172520

MTC: 172522

BC: 17252

CA: 172526

cC 17777
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DZTMCC.
958

£

961

2

%4

966
967
968
969
970
971
972
973
974

$

0
o

B B B B e P

l

S oo R b T MR b MR

0oosie2
14
16

000s20
0Se2

gopes2 ol

00053“
000SH40
000sS42

000S46
000SS0
000sSS2
000SSY
000SS6

000636
000640
000642
000644

000652
0006SH

000224
000s00

UUUUUU

00
001042

MACY1l 27(732)

SWR: 177570
913FLRY:17?5?0
KS: 177560
TKB: 177562
TPS: 177564
TPB: 177566
MAXLEN: 1024.

MINLEN: M.
WBUF: BUFFER

RBUF BUFFER+1024.
MTV: ee4

STACK=500

A

OO000000000 OO0O00O000O00OOO0O0O0O00DO0O00O0O0000D

DRVADR: DO

TEMPORARY STORAGE ARERS

LO2

10-SEP-76 12:19 PAGE 24

;MAX RECORD LENGTH

sMIN RECORD Bs
STRRT NG ADDRESS OF WRITE BUFFER
;STARTING ADDRESS OF READ BUFFER
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-
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P Bt bt Be P
O ~IouIN

B Pt Pt P s Pt P Pt Pt Pt Pt Pt Pt s Pt Pt et Pt Pt Pt
A7 §§8838§°°°°°
LW M-

8

53

8

000
w
S

FREER

000656
000660

000662
0006&Y
000666
000732
00077&
001042

001334

cb
012767
012767

3456
176543

001462
O2ee7e

000004
002000

177036
177026

AUTOST: MOV
: MOV

LX) LL ]
00000000000 ODQQQ

MACYLl 27(732)

DYTAB
DSTAB
DETRB- - .
D7TAB
.=DOTRAB+4Y4
.=D1TAB+4Y4
.=D2TAB+4Y4
.=D3TAB+4Y4
=DNTAB+4YY
-DSTRB+4H
.=DETAB+4Y4

- =D7TRB+4Y4

QQ(D'('.'!OQQD

02

10-SEP-76 12:19 PAGE 25

CHHRRCTER JUST INPUT
; NUMBER .OF TEST

s TEST_PARAME TERS

:POINTS TO TEST PARAMETERS TO BE EXECUTED

;CONTAINS CURRENT TEST NUMBER

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

STACK, SP
ATS

MOV saséas TSTTBL

MOV 8397 2, ISTTBL+2

15T
fsr
nov cxéaqss LONUH

TBL+4
;PRIME RANDOM NUMBER GENERATER

ocrennxng THE sxze or tHE unxrs AND READ BUFFERS.

NXMRET:

SNXMR
ST BUfrsn+ﬁoes

;SETUP NXM VECTOR
;OVER 4K OF MEMORY?

NOP
BR OVERYK :B YES

CHP (SP)+. (SP)+ ;POP,THE STACK
MOV #4, MINLEN

MOV #1024, , MAXLEN

i
L
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012702 013201

18 7 0l2024
013750

- 012702 000200

= e e P P P
SN
g ’30 L 00
o
e
n
~
o
-

1070 001S00 Q12767 015750
i a
B B i
1074 001Se4 0le767 017750
1075 ;
iO
i
1880 001532 012737 000006
1081 0O0I1S40 012777 010000
1082 001546 005067 177000
1083 001552 ¢ 177002
1084 001SSe6 012700 000200
1085 001562 105777 176714
1086 001566 10003
1087 001570 016777 176756
1088 001576 012702 000024
1089 00102 032777 000100
1090 001610 001003
1091 001bls 005302
1095 001614 003372
1093 001ele 000412
1094 001620 032777 000020
1095 00leet 001406
1096 001630 032777 000004
1097 001636 001002
1098 001640 050067 176714
001644 105267 176703
001650 000241
001652
001654 001345
001656 QCl2702 013105
001662 104404
001664 016702 176640
001670 104426
00ie72 016702 176630
001676 104426
001700 005767 176654
001704 001002
001706 000167 000160
00
UL
00
00
00
00
00

B B Pt P Bt s Bt et Bt Bt s ot Bt ot (ot et s Bt Pt et Pt ot Pt Pt Pt Pt ot
B Dt Pt B et Pt Pt Pt ot P Pt et Pt et ot ot P et ot s ot Pt Pt Pt e P ()
H At drt i R et e S TS R T R S S

——
3
=
o
%
n
[,

000040 -

177026

{5788

177002

000004
176734

176704
176670

176652
176642
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MOV $BUFFER+1024. ,RBUF
OVERYK ﬁnv IU'SEENL N

; ngv ugbﬂe. HEXLE
:DETERMINE DRIVES TO BE TESTED.

R R

N
MOV - sBUFFER+2048. ,RBUF

;GO SELCT DRIVES

. 3, ITIS HR%TE ENRBLED
tu.seL: mMov 46, 984 :SET TRAP CATCHER

MOV #10000, amTC {PWR CLR

CLR DRVS%L :CLEAR DRIVE TABLE

CLR MSBITS

MOV #200, RO s RO=DRIVE 0

TSTB  QMTC s ,

BPL IDSELF :BR IF NO CU RDY
NXT.TU: MOV DRVSEL , aMTC :SELECT A DRIVE

MOV #20. ,R :SETUP R2 FOR WAIT LOOP
USSTST: BIT #100, INTS :DOES DRIVE EXIST?
- BNE  USS.0K :BR IF YES

DEC R2

BGT USSTST

BR NO, SEL :DRIVE IS NON-EXISTENCE
USS.O0K: BIT 820, aMTS : IS Tuxg DRIVE 7 OR 9 CHN?

EQ NO. SEL :BR IF 9 CHN.

BIT #4, aNTS : 1S WRITE LOCK ON?

BNE NO. SEL 'BR_IF YES

BIS RO, MSBITS sPUT DRIVE INTO TABLE
NO.SEL: épca DRVSEL+1 :INC. THE DRIVE NUMBER

ROR RO :HAS ALL DRIVES BEEN TESTED FOR EXISTENCE?

BNE NXT.TU :BR IF NO
:TYPE-OUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS.
toseLF: ?33 $MSG10A, R2

MOV MINLEN,R2

DECPRT :PRINT MIN. LENGTH

MOV MAXLEN, R2

DECPRT :PRINT MAX. LENGTH

1ST MSBITS :WAS ANY DRIVES SELECTED?

BNE . +6 iBR IF YES

IMP START!L :NO--GO HAVE OPERATOR SELECT DRIVES

s TYPE-OUT THE DRIVE/S TO BE TESTED
MOV #MSG10B,R2

CLRB
MOV

CLR
MOV

;FORM AND SAVE DRIVE NUMBER FOR TYPE-QUT
CLRB (R1)+ .

MOvVB

BUFFER

$BUFFER,R1
RO ;SET RO Tg DRIVE 8
#200,Re ;SET R2 TO DRIV

) :SET EOM
#' ,(R1)+ ;s SPRCE
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Q30267 176610
001408

08089

000007
000100
013750
001074
Q00004
002000
015780
000010
80“000
1eae
000sCe
123456
1;6543
~ 012503

176432
00001S

176414

176376

000734
000070

0000e0
i76316
000077
000270
177076

00
177086

lllll

177170

177140
177130

176310

177102

5
>0
w4
=
-<

ABIER

O -1

RORURR
mm3 %

BO3
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R2,MSBITS :DID THIS DRIVE NUMBER EXIST?
§2ER0S ‘BR IF NO

RO, (R1) tYES=--SAVE THE NUMBER

20, (R1)+ ‘MAKE IT QsCII

8. (Rl)+ s COMMA =

i :POSITION DRIVE BI-

RO +UPDATE DRIVE NUMBER

RC, 87 :LAST

LOYPER :BR IF NO

(Rl) :SET EOM

2’3, -(R1) :CR 8 LF

8BUFFER,R2 :TYPE THE DRIVE/S SELECTED

:G0 START TESTING

NP EXECUT
RECORD LENGTHS AND BUFFER RRERS FOR §K.
MOV MINLEN :

(LN
81024, , MAXLEN
wgghwa”mw

T
EgCORD LgﬂGTHS AND BUFFER ARERS FOR BK,
MOV INLEN

88. .M

82048, , MAXLEN

cgurr£ﬁ+2049.,neur

ATST :NOT AUTO START
#STACK, SP INITIALIZE STRCK

§123456, LONM  ;PRINE RANOON

B176593 HINUM  SNUMBER GENERATOR

sMSG1,Re : :
;PRINT *SELECT DRIVES

MSBITS {CLEAR SELECTED DRIVE INDICATOR
SIS,CHRIN  ;UAS CHARRCTER A CARRIRGE RETURN'
§$§§é$§ Ezgs. UERE ANY DRIVES SELECTED
SecTsy ;YES NOW SELECT TESTS

E
870, CHARIN ;1S CHARACTER A VALID NUMBER 0-77
PRINT "%

SEL :NO,
860, CHARIN ;IS CHARRCTER R VALID NUMBER 0-7?
vaL 1D 1 YES

87, 3TPB PRINT *2*

BR
HRVE Vﬂb%% DRIVE_NUMBER

8270, CHARIN sMASK OUT NUMBER
HARIN

8200, RO s INITIALIZE BIT POSITION FOR DRIVE O
CHARIN :+1 T0 DRIVE SELECT

VAL2 ‘"WE onxvs oF fmﬁ T0 z;no

RO ;MOVE BIT POSITION TO NEXT CRIVE
VAL : TRY AGRIN
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176308
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176272
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VAL2: BITR 5g£gsaxrs : COMPARE DRIVE SELECT WITH PREVIOUS SELECTED
gésa 3gigssxrs :DRIVE WASN'T PREVIOUSLY SET, SO SET IT NOW.
VAL3: gxca RO, MSBITS :DRIVE WAS SET, CLEAR IT.
VALY: TSTB  3TPS
8PL =4
MOV s, dTPB :PRINT COMMA
BR SELORV RETURN TO WAIT FOR NEXT KEY
HAVE DRIVES SELECTED-NOW GET TEST SELECTION
SELTST: MOV sMSG2, R2
TOP +PRINT’*SELECT TESTS’
CLR r;r ;chnn TE?E NUMBERS SELECTED
MOV #TSTTBL,RO :INITIALIZE TEST TRBLE POINTER
SELTI: WRITKY
&"EB &E?gmnm :WAS CHARACTER A CARRIAGE RETURN?
ST NUMTST sWERE ANY TESTS SELECTED?
BEQ SELT3 :NO
INP EXECUT :YES, EXECUTE TESTS
SELT2: 8&39 gﬁgmm : rx‘g CHARACTER A VALID NUMBER 0-5
CMPB 860, CHARIN 1S CHARACTER A VALID NUMBER 0-5
BLE SELPAT :YES
SELT3: MOV oggcu.na .
BR  SELTI :RETURN TO WAIT FOR TEST SELECT
SELPAT: MOV CHARIN,RY f
SWAB R4 :ROTATE TEST NUMBER INTO POSITION
ROL RY
ROL - R4
ROL RY
ROL RY
BIC 8107777 ,RY
SP3 - TYPE 3 SPACES
:HAVE VALID TES’HE§#5875°' NOW GET SELECTED PATTERN
CMPB 870, CHARIN :1S CHARACTER A VALID NUMBER 0-7
BLE sc§13 :NO
CMPB  857,CHARIN +1S CHARACTER A VALID NUMBER Q-7
BGE seLt3 :NO
SWAB  CHARIN © iMOVE PATTERN SELECT INTQ POSITION
ROL - CHARIN s
BIC - 8170777,CHARIN
ggg CHARIN, RY . ;COMBINE PATTERN WITH TEST
WAIT F0§n§?§$1v SELECTION (0=EVEN, 1=00D)
CMPB %60, CHARIN + 1S CHARACTER=0
gso SELPR ;vgs Hggeu PRARITY
MPB  #B1,CHARIN : 15 CHARACTER=1
BNE seLt3 .. :NO, HAVE ILLEGAL KEY
BI 400, R4 ‘YES, 00D PARITY
SELPR: SP
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sWRIT FOR OENSITY SELECTION

176578 862, CHARIN : 15 CHARACTER=2
SELON3 :YES. DENSITY=2008PI

: 176566 CHPB ggs gmnm : 1S CHARACTER=S
1§§ @ %283 000100 E"g nhgﬁu %’21 DENSITY=556 BFI
1 4€ iz SELDRN3
iaue 122767 000070 176550 SELDNI: c 870, CHARIN : 1S CHARACTER=8
1543 835223 385703 oooeoo B SN \SET DENSITY=800 8P1
im Soseee M 000103 176532 SELDN2 g?pa rléuéamm xs CHARACTER=C
1§ % oﬁﬁga - BNE  SELI3 HAVE ILLEGAL KEY
1264 00257 052704 000300 300, R~ 1cons DUMP MODE
1255 002602 104430 SELDN3: SP3
1256 , sWAIT FOR RECORD LENGTH szousnces SELECTION
1257 002604 104400 WAITK
1258 002606 122767 000060 178512 CMPB %60 cmnm :1S CHARACTER=0
1259 002614 0O0I424 BEQ SELR3 YES, RLS=MIN
1260 002616 gegg 000061 176502 CMPB  #&1,CHARIN : 1S ¢umncrea-
1261 002624 001003 BNE SELR] -
1262 002626 0S2704 000020 BIS 820,RY . :SET RLS=MA
1263 002632 0004IS BR SELR3 .
1264 %23" 122767 000062 176464 SELR1: CMPB  #62,CHARIN : 1S CHARACTER=2
1265 42 001 BNE SELR2
1266 002644 0S2704 000040 BIS 840, RY sSET RLS=MIN-MAX
1267 002650 000406 B8R 5&3
1268 002652 122767 0000B3 176446 SELR2: CMPB HARIN :1S CHARACTER=3
1269 002660 001242 BNE
1270 002662 052704 000060 BIS oso nu :SET RLS=MAX-MIN
1271 002666 104430 SELR3: SP3
1272 WAIT FOR WRITE MODE SELECTION
1273 002670 104400 WAITKY
12749 002672 122767 0000&D 176426 CMPB 860, CHARIN
1275 002700 00141 BEQ SELW2 sSET WMO=NONSTOP
1276 002702 122767 0000BL 176416 CMPB  861,CHARIN .
1277 002710 001003 BNE tu
1278 002712 0S2704 000004 3 sSET WMO=START-STOP
{SZB 005750 Waam 000062 176400 SELW1: CMPB "Emnm
1281 %5;%2 001217 : ari ?3
1282 %7% 052704 000010 uo RY . ;SET WMO=RANDOM
1283 1044230 SELW2:
1284 WAIT FOR READ non; SELECTION
ig 005748 1aumu7u 000080 176360 CMPB 860 cmnm
1287 %773% 1417 BEQ SELRM2 :SET RMO=NONSTOP
1288 002750 122767 0000Bl 176350 CMPB  #61,CHARIN
1289 002756 00! BNE SELAM1
1290 : 000001 BIS 8], RY :SET RMO=START-STOP
1291 €= 10 BR SELRM2
1292 002766 122767 176332 SELRMl: CMPB  #62,CHARIN
1293 002774 (0OI4 BEG . +6
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JMP
BIS
SELRM2: SP3

;HAVE ALL PARAMETERS
: MoV #MS

SELOK1: MOV
ExECUT

EXEC:
EXECl: MOV

03

SELT3
%2, R4

Gb,R2

OP
WRITKY
IIB,CHRRIN

K
SELT3
JTPS

.Y
lle aTPB
é

040 JTPB
!0)+

£10. TST
m“?
ser

Igg ,Re

EXECUTE SELECTED TEST
MODES

STSTTBL, TSTEX
JTSTEX, PARAM

iE TS

Bl 3?“8

3170777 RO
#7000, R0

0565, paran
EXEC]

10-SEP-76 12:19 PAGE 30

;SET RMO=RANDOM

s PRIN
sWAIT FOR CARRIAGE RETURN

;¢1 TO TEST COUNT
EQURL TO TEN YET

; YES
sNO, ACCEPT NEXT SET

; INITIALIZE MODES

;GET TEST PARAMS

; IF BIT O=1 REPERT ALL PATTERNS

REgCHED PAT 7

+1 TO PAT
;nz#se
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DZTMCC.PLI \‘,
7 176042 DONEl: DE NUMTST
1387 Q83%e S0iaio B Do
isse g 13702 000042 : % gwa R2
1§3 HALT NORDR sFINISHED ALL TESTS
1355 004712 - ENDADR: JSR PC, (2)
1353 00704 000340 NoP
1 :
0 s BB . o oo BB seursrex
i’a&? 003316 000704 BR ExEC :00 NEXT TEST
xg TESTO
iasu N03320 7 000002 175316 fesr & og%snscongé . :E pre— 52?77%9 svsnv RECORD, NO RERD PASS
1365 D0330¢ ?%%?.%o LhAL :CLERAR ERROR COUNTERS AND REWIND
zasg 003330 10441 gngmr : GENERA mmnu
136 332 10441 10: - ?nv *RESET DRIVE SELECTION TO LOWEST NUMBER
1368 - 003334 104414 TOR: . MVCTRS :RESTORE DRIVE COUNTERS -
1369 . 7 000040 175300 S!I!T #40, MODES ' mg:z gnxv; AT EOT?
1 - T08 :YES, SKIP WRITE
1371 1 WRITIT :WRI
ig;g 003350 104406 SVCTRS :SAVE DRIVE COUNTERS
1374 003352 1044 108: HGDRV ;ANY MORE DRIVES SELECTED?
1375 003354 um‘? BR ?ua :YES
1376 003356 004767 001452 - JSR PC,ALLEOT :ARE ALL DRIVES AT EOT?
377 003362 oou-n;a; BR 10" :NO
:;g 00334 000167 177624 et IMP DONE :YES, EXIT
i.’m - o ngE ns;gno "E"GTHO&EEL’E"CE GO roTrﬁgr oa‘xrv&ncomm 10 EOT on ALL DRIVES.
L 30 3L 00
138 D0337e 10340 &L AR AR m%n &s AND REWT
1383 0034900 104416 GENPAT czus
iam % 104410 T1: RSFDRV RESET onxvs ssu-:cnou TO LOWEST NUMBER
385 1044149 | T1A: MVCTRS ;nssrons omv\rE COUNTERS
13% g:ns 83'757 000040 175230 g'x‘r 840, MODES : 1S THIS DRIVE AT EOT?
1 14 001002 Tl :YES, SKIP WRITE
1388 ooaués 1 WRITIT ‘WRI1tE
1% 003420 1 SVCTRS :SAVE DRIVE COUNTER
1 003422 1044 T1B: CHGDRV :ANY MORE DRIVE SELECTED?
1391 003424 00076 BR TIA . s YES
ig ﬁ% 767 001402 ] l;?.nu.zor ;% ALL DRIVES AT EOT?
1 000167 177554 IMP DONE :YES EXIT
135 ' sT2
iw mm A RECORD LENGTH sgoucnc Yga s - ou R Sats
133 003440 0S2767 000005 175176 tﬁes“'ﬁs :'"'5 no&'g ' E"x"rmfn VS?m % "6% n?as
1400 104420 M& oumzns AND Rsumo
b s gl
1 10441 12: DRV oatvs ssz. non ro LOWEST NUMBER
1403 4 14 - T2A: MV 75305 -n srong
1404 7 000040 175160 BIT 840, MODES Yé ™H v‘?n EO '-'
1408 4 001l ‘ BNE T WRIT
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DZTNCC. P11
1403 0038 -i0440c - "§§P£ IVE COUNTER

f48s BB3d%2 iB?.'t'.Sg T28: RNSORY &wﬁoRE SR1VeRY SECecTED?
1409 003474 00076 BR TeR

1410 : Y T2C: Srns Rgsrong omv: OUNTERS
141 : 7 000020 175136 BIT EOT?
ma“ 10 mo; 005206 ?smn WD ES sxxpancsncs

1418 ggm % C?REK ggfre DR?VE COUNTERS

ms 16 1 T20: = cuconv ,Y Y Y MORE DRIVES SELECTED?
141 @ 5%3‘7'{" TeE: nvcms 'RES TORE DRIVE COUNTERS
141 7 000020 175112 BIT 820, MODES xs mxs Reno AT EOT

}31 003532 clmom BNE EF g P RERD

1421 8@ ToF: svggﬁs 9 sn@ DRIVE COUNTERS

1422 1044 CHGDRV ,nnmoas DRIVES SELECTED?
1423 UUEEng 00076 , BR TeE $YES

i: i 767 001264 gnsn r;g,m.l.sor 5355 ALL DRIVES AT EOT?
1426 003552 000167 177436 - JMP oons sYES EXIT

i:a TEST

iaau - e *éigs ogcxsascongé cmngs DRIVES, BACKSPACE, Ecmucs %ssbongggb cmncs DRIVES
1431 35545 1044 B cn.km.'mEE Eﬁm snn'gn v&m&

1432 003566 104416 GENPAT

1433 003570 104410 » 13: RSFDRV ss on vs CTION TO LOWEST NUMBER
1434 003572 104414 . T3A: MVCTRS :RESTORE DRIVE COUNT ERS
1435 003574 767 000040 175042 BIT 40, MODES :1S THIS oaxve AT EOT?

143 003802 001002 | BNE T38 YE SKIP WRITE
1437 003604 104402 WRITIT WRite

1438 003606 1 < SVCTRS snvs DRIVE COUNTERS

1439 003610 104422 T3B: CHGDRV :ANY MORE DRIVES SELECTED
mo 003612 000767 BR 13R :YES

T44S OO%IE 033767 000020 175020 °C°  BIT v MOOES ?‘5¥8?§ DRIVE 3?”255“5
1444 ﬁa 1 ' 158’ s sxx KSPACE

i“s 003626 clmm 005070 — JSR 23(5?82“"0 Cksp

144 % 1% 3 CHGDRV am nonév&uvss SELECTED?
ih’i‘.'é un:at,IJ B0 109 514" T3E - ;vagms ST UNT ns
1450 00364 g@;w 000020 174774 A Y 820, MODES RE “ES%{VE ? 5
1451 masg 1001 BNE 13F

T3F: @ DRIVE COUNTERS

2
£
4
2@
3

1454 003656 10442 _ HGDRV ﬁNY MORE DRIVES SELECTED

Hqu 3660 ] BR ; YES

1 767 00114 JSR PC,ALLEOT ;ARE ALL DRIVES AT EOT?

1457 00366k BR ;N0

1"052 003670 00Cl1e7 177320 JMP DONE ;YES, EXIT

i:sbo ; TESTH

1461 sMRITE RECORD, CHANGE DRIVES, REPEAT FOR RECORD LENGTH SEQUENCE

l
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DZTMCC.P11

}nsa e 7 000006 174742 ’r?g?g RES?ED : on;vss ng;x;o&a T RECORD, DO READ PASS
e g B R

1 000014 175422 BIT $14,3TST

m; 12 00! BNE Ty

146 n 000007 174722 gxc #7,MODES

iwsa : 7 00000S 17471M . IS nsnoocs ‘m;n WRITE mérsn RLS, DO READ PAS

i§§3 83@ 1% ;:g: EREST%EVE”:JRIUSE”VIE. cnSn Tg Lou£s¥ NUMBER
i:'»g 8332 éxsm 174662 174662 MOV nggggé.mascn :savensomg

{zg - He :m gﬁxvgg"sﬁérem

14 : ars; 000010 174664 BIC 810, MODES x Ica RLS END

14 1049410 THC: RSFORV sc DRIVE SELECTION TO LOWEST NUMBER
1478 00; 632““ T§D: MVCTRS STORE oaxvs COUNTERS

1479 003764 767 DOOONU 174652 BIT .:g,nooss 1 oavs gg

1480 0037 ammg BNE T : xp WRITE

i:gé 3774 11&.7& 174626 174560 MOV mmntx:;.svnsca snvt OF RLS

1483 00N00N 016767 174552 174614 MOV SVRECR, WRRECR nssrone START OF RLS

1484 %12 13::0& VCTRS snvs IVE COUNTE

1485 14 104422 THE: HGDRV DRIVES SELECTED”

1486 00401 %1 5]

1487 7 000010 174616 BIT 810, MODES nns WE AT END OF RLS

1488 % 03.1.307 BNE T4G s YES

1489 104414 TV : MVCTRS sRESTORE DRIVE COUNTERS

1490 gzm 000040 174604 BIT 40, MODES ;ARE WE AT EOT?

149] 1747 ~ BEQ THC :NO -

1492 004042 104422 CHGDRY _ ;ANYMORE DRIVES SELECTED?

i:%?. OONO0YM 000771 BR TYF :YES

1495

1496 DOY046 104410 THG: RSFDRV T DRI zcnon T0 LOWEST NUMBER
{qqe D0u02s 133;%; 000020 174564 from BIT nvcrmns 5 Ei m:sv&?svg 0555

i B B fEA I

g Ee T e T REC RO

1§§ % 1 § : vSaxvss CTED?

1 000766 BR YH *YE

1504 104410 THK: nsrgnv .ser DRIVE s%scnon TO LOWEST NUMBER
1508 14 TL: MVCTRS % ERS

1506 0041 7 000020 174536 BIT 820, MODES xs m Aon EOT?

1507 004106 ooma; BNE T4N sxx READ

1508 004110 gan 174514 174506 CMP R, RECORD vt WE READ LAST RECORD WRITTEN?

1 ootués E}E} BEQ 4N vss

1519 004120 01 174504 174434 MOV LASRCR,SVRECR  ;SAVE LAST RECORD

1511 004126 032767 000003 175176 BIT 83, PARAM :1S READ MODE NONSTOP?

151 wug uu; BEQ T4H .vs

1813 0041 16767 174462 174464 MOV nscono LASRCR

1514 %qm 7 174460 INC :++#1 TO LAST RECORD WRITTEN

1515 Q004150 1049424 TH4M: Rsaox ‘R :

1516 004152 016767 174404 174450 MOV SVRECR,LASRCR  ;RESTORE LAST RECORD WRITTEN

1517 004160 104408 SVCTRS' :SAVE DRIVE COUNTERS




TM-11 DATR RELIABILITY 7 TRACK

0ZTMCC.PLL

SRR REER Rk

o -
—

B

f £
2
p

1545

1749434

176776

177777
000010

001404
174344
74

10

7 000020

174310

7 000156

000020
174256
174234
174232
174156

000414

176566

174166
000010

174426

174420

000240
174376

000216
174350

174336

174312
174304

174300

174206
174750

174236

174222

174170
174174

TYN:
BR
TYP:
CMP
BNE
SR
JSR
BR
JMP
s TESTS
REQD ONLY
:RANDOM PATTERN
tests: BIS
TS: MOV
BIT
BEQ
JSR
TSA: MOV
CLR
TSB: BIS
TSC:
BIT
BNE
MOV
RDD
TSD:
BR
TSE:
BIT
BNE
MOV
~ BIT
‘BEQ
MOV
INC
TSF:
MoV
T5G:
BR
JSR
BR
JMP
TSH:
T8J:
SNE
BIC

MACY1l 27(732)

R
MVCTR
Lﬂgﬂca RECORD

CHGDRV

PCARLLEOT
DONE

10-SEP-76 12:19 PAGE 34

REYHORE ORIVES SELECTED?

TWE AT END OF RLS?"

NO

QNYHORE DRIVES SELECTED?
ggi ALL DRIVES AT EOT?

s YES,EXIT

IgVRLIDSEXCEPT FOR SPECIFIC CASES

Lh ALL
GENPA

gzu,nooes
LASRCR, SVRECR
3, PRARAM
RECORD, LASRCR
nsng¥
SVRECR, LASRCR
SVCTRS
CHGDRV
o
TSH
Ro
SFDRV
MVCTRS
Rgcono,Lnsncn
TEK
#10, MODES

; CLEAR ERROR COUNTERS AND REWIND

s GENERATE PATTERN

,ENRBLE EXIT FROM WRITE ROUTINE

;ENTER HRITE ONLY TO INITIALIZE RECORD SEQUENCE
;ARE WE AT END OF RLS?

; YES
iSEE IF RECORD LENGTH SHOULD BE CHANGED

INDICRTE AT _START OF RLS

T ORIVE SELECTION TO LOWEST DRIVE NUMBER
ESTORE DRIVE COUNTERS
$ESTHIS DRIVE AT EOT

;CURRENT RECORD + SEQUENCE LENGTH
'GAVE DRIVE COUNTERS
: jYHORE. DRIVES”
'SET_DRIVE SELECTION TO LOMEST NUMBER
*RESTORE DRIVE COUNTERS
$E57“15 DRIVE AT EOT?
'SAVE END OF RLS RECORDS
: 15 READ_MODE_NONSTOP
'YES GO 0 79 END LS
uzx READ
XI? READ AFTER ONE RECORD
nesroae END RECORD
:SAVE DRIVE COUNTERS
i ANY MORE. DRIVES?

; YES
;ALL AT EOT?
sNO

§E§ 5R}VE SELECTION TO LOWEST NUMBER
A S S

YES.
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DZTMCC.PLL

S0

000010
000344
176516

i

009?67

28999999

A

000030
000646

SERE

38

000012
000646

PP p o Pt P Pt Pt Pt s s Pt Pt Pt Pt P P o e

B8

012700 000602
000646
174016
174012

2BRECESSAREE

¥ i

000206
0003se

BEs

000010
177662
173746
000200
173724
173724
173714
173710

173676
174440

oo ooN o oo

s D e o Pt Pt Pt e Pt e

OOV N EW-0O
n

040000
767 000100
052767 020000

P e s Pt Pt Pt b P8 P P P8 P Pt Pet 0 0 P o o o f o

BESORABREE

174162

174034

173736
173730

173702

173662
174422

173644

MACY1l 27(732) 10-SEP-76 12:19 PAGE 35

TSK: CHGDRY ;ANYMORE DRIVES SELECTED?
B8R 15J :YES
_ &;‘g %ég.nooes ﬂs END OF RLS? .
- JSR PC, ALLEOT :ALL DRIVES AT EOT?
Bﬁp Egus vgs EXIT
TSFLAG: é
TSINC:
: SAVE onrvs RECORD AND ERROR COUNTERS
&VCTR: CTRDEX
svc1 nov w$+ (1)+
CMP $DRVADR, RO
PR
+RESET DRIVE COUNTERS BACK INTO PROGRAM
MVCTR: JSR PC, CTRDEX
nvx MOV (13+.(0)+
g'né convhon RO

RTS PC :

:SET UP POINTERS ron MOVE AND SAVE COUNTERS

LTRDEX: MOV WRCHEK , RO :
MO tonvnon Rl

v
ADD CORIVE,R1
ADD conxvs Rl
MOV aR1,
RTS PC
CLEAR ALL onrvs COUNTERS
CLRAL: RSFDRV
CLR1: JSR PC, REWIND
ISR PC' CLRTBL
gvbrns
BR CLR1
BIS 810, MODES :AT END OF RLS
g e
:RESET DRIVE SELECTION TO LOWEST NUMBER
RSFDR: CLR com E :START WITH DRIVE O
MOV DRVBT :BIT FOR DRIVE O
RSF1: BIT nsaxts,convar IS DRIVE SELECTED?
BNE nsrf :YES
éfg CORIVE iNO + 1 TO DRIVE
ROR CORVBT :ROTATE DRIVE BIT
BR RSF1 " iREPEAT .
RSF2: MOV CORIVE, COMAND A
SWAB  COMAND
ggla Pnagn :SET PROPER DENSITY BITS
BIS #40000, COMAND
BIT 8l oo PARAM
BEQ +10’
BIS ceoooo COMAND




TM-11 DATA RELIABILITY 7 TRACK
DZTMCC.P11

{gg? 004720 032767 000400

s B e oo

l

1635

iggg 740 7 173624

2 B

57 RS B

g -
3

164 005205

16%4 00“;;; 036767 173576

1645 001762

1646 0047749 000727

1647

1648

1649 004776 105777 173500

1650 Dos0oe 100378

1651 005004 016777 173554

1652 00S0l12 006077 173462

653 Dosale logws
=]

= B 50 o

1656 005032

i Qe

i e

1660 005040 032767 000060

iGSI 'OOSDSU ngézua

1 00S0Se 1

1664 00SOS4 000431

1665 J05056 104436

1666 00S0e0 032777 000400

1667 005066 001426

1668 00S070 767 000010

ig?g 005076 001422

1671 00S100 104410

1672 00S102 104414

1673 00S104  00S767 177366

1674 00S110 001007

1675 00Slle 004767 001100

1676 00S116 104436

1677 1 767 000004

1 ;g 1 1

16 1 767 003112
%680 005{34 104422
I -
igga 00S144 000207

174404
173626

173566

173470

173454

173576

173424
173546

173516

KO3

MACYll 27(732) 10-SEP-76 12:19 PAGE 36

BIT

i

; SELECT NEXT DRIVE IN SEQUENCE

#400, PARAM

; TEST PARITY SELECTED
84680 COMAND

{EVEN

41 WORD TO EXIT ADDRESS IF Lnsr onxvz TESTED
CHGDR: EE CORIVE T0 DRIVE NUMBER
ROR DRVBT vs MASK BIT OVER
B Ghel BRRRCH IF MORE DRIVES SECECTED
RSFDRV neser DRIVE SELECT TQ LOWEST NUMBER
agg gg.asp + 2 T0 SKIP OVER FIRST EXIT
CHGl: BIT CORVBT, MSBITS
BEQ CHGOR
BR RSF2
< REWIND onxvs T0 BOT
REWIND: T an c
sp :WAIT FOR CONTROL UNIT
MOV wmmmmc :SELECT DRIVE
ROR TS

;WAIT FOR TU RERDY
REWIND

BCC .4
%R PG edlatr

RTS SEXIT
:ARE ALL DRIVES AT END OF TAPE
ALLEOT: RSF?R
ALLL: MVCTRS .
BIT #60, MODES ;AT EOT?
BEQ ALLEOS :NO i
CHGDRV ;DONE ALL DRIVES?
ALL1 :NO
ALL3
ALLEOS: cx§u
Sé $400, ISKR s TEST suxrcu 8 TO EXIT AT END OF SEQUENCE
ALL2 :NO, "GO 10 EOT
BIT 10, MODES :AT END OF SEQUENCE
BEQ  ALL EXIT, DON'T DUMP ERROR COUNTERS
-DUMP ERROR coumens ON ALL DRIVES "
CTRDMP: RSFDRV
MVCTRS
TST rsanc
BNE CTRD1 :DUMP READ ONLY
gagu PC,ENDTL 3
#4, MODES :READ PASS SELECTED?
Béo C NB Ens
CTRD1: JSR PC,RNDTP1
COMEND: CHGDRV sDONE ALL DRIVES
BR CTRDMP+2 :NO
_ALL3: ADD 82, (b) : INCREMENT RETURN POINT
ALL2: RTS FC




TM=11 DﬂTR RELIRBILITY 7 TRACK
DZTHCC.P

1686
1687 00S146
1688

{egd

1691
1692
1693
1694
1695
1696
1697
1698

012700 00002
000B44
Q42767 000070
000207
012777
815767
18777
052777
000001
012777

1277
00c0oo02

o
38

S

—o
2
2

173112
173102
173234
173072
173114
000004
177540

173042
173036

173122
173114
000&02

173454
173310

173260
173256
177760

173274
173310
174036
173250
173264

173320
174004

173264
173116

173076

173066
173054

173140

03

MRCYLl 27(732)

:CLEAR READ AND WRITE TABLES
CLRTBL: MOV $WRCHEK , RO

CLRTL: §LR (8) an
CLﬂTl
BIC 870, MODES
RTS PC
- INTERRUPT ENABLE
SOWAIT: MOV $200, 3CC
MOV 81, SUAIT
MOV 8GU1, IMTV
BIS 8101, aMTC
SWAIT: WAIT
MOV 340, ICC
RTS PC
GWl: MOV 8240, SWAIT
RTI
s WRI E RECORD SECTION
WRITI: TST ECORD
BNE NOINCR
MOV MAXLEN, STRLEN
MOV #-4. . BLKINC
Bﬁ{ aao Panan
MOV HINLEN STRLEN
MOV BLKINC
Wl: MOV STRLEN WRTLEN
BIT PARAM
BNE noxﬁcn
CLR BLKINC
NOINCR: MOV RECORD, WRREZR
ST TSFLAG
BEQ e
RTS PC
CLR WRPASS
STRTOP: MOV COMAND, aMTC
ISTB  aMTC
BPL =4
ROR ANTS
BCC I-q
NONSTP: MOV WRTLEN, 38C
NEG JBC
MOV WBUF, 3CA
915 &4, JMTC
SR PC, GOWAIT
s RETURN HERE AFTER' INTERRUPT
aMTS, STATRD
TST
BMI ERROR
18T WRPASS
BEQ rsrggp
MOV WRPASS, RO
ASL RO
ADD $WRCHEK , RO
INC 3RO

10'55?‘7&

0, WAIT FOR INTERRUPT

12:19 PAGE 37

IORITY LEVEL 4
'NRIT
T INT T RETURN

TERRUPT ENABLE
unxr FOR xurennubr
.ns TORE PRIORITY LEVEL 7

LEXIT
,NO£ T JUST IN CASE L1/34
s RETURN INTERRUPT

FIRS
uP

-CORD

THIS T o
I OF RECORD LENGTH AND BLOCK INCREMENT

HE
, SKIP SET

I

;eggs RECORD LENGTH CHANGE~?
:NO 7

;EXIT WRITE ROUTINE IF TEST S
; SELECT UNIT

;WRIT FOR CU RERDY
sMAIT FOR TU READY

;SET BYTE COUNT

SE}TEURRENT RDDRESS

; INTERRUPT ENABLE, GO, WAIT FOR DONE
;SAVE STATUS

:HAVE ERROR FLAG, CHECK FOR EOT
WAS THIS A RECOVERY PASS
l

0
s YES

;+1 TO APPROPRIATE RECOVERY PRSS COUNTER
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DZTHCC.P

1742
1743

thug

1748
1749

173100
000014

173064

g000c:

000010

00S470 00S067
00SH7Y

00SE10

g0eele
00SSe4

Sl

000002

o
-

000010

SEag

001450
177400
177470

S

Bt Pt s s 2 s P =t s P P Pt Pe et fo po
NN
o
—s

At

001576
172756

000034
000001

000010

SRS
Ay

—
-~
~
o

000002

LD R RRREPARR

172740
000010
005767 172700

172672
172726

172716

172622
172664

000010

1784

— e ——

173630

173120
173110

173076

173552

00iele

173012
173002

172770

172752

172732
172614
172602

172704

172674

CLR WRPASS
TSTSTP: BIT 814, PARAM xs WRITE MODE NONSTOP?
gu STSP P
S WRPASS vs
BNE NONSTP
g§n PC, TESINC  ;CHANGE_RECORD LENGTH
BEE cxbnooss sxxr AFTER RLS?
EET 810, MODES vgs ARE WE AT END or anv
Q NONQT
RTS :YES
W10:  BIT ua MODES EXIT EVERY RECORD?
ggo ggﬁsrp N
STOPOP: BI 10, PARAM ;xg WRITE MODE RANDOM? .
BEQ Wil :NO i
RANDOM STALL DELRY
RANSTP: JSR PC, RANGEN
BIS s1?7400 nnnoon
.RANl: MOV #-200. , RY :DELAY 1 MILLISECOND
INC RY
BNE -
INC RANDOM
BNE RAN1 ‘. 1
Nil:  TST uapnss >
BNE STRTO
JSR PC, rssxnc
BIT %1’ MODES ;EXIT AFTER RLS?
BEQ TH :NO
BIT #10, MODES :YES, ARE WE AT END OF RLS?
BEQ sTRioP 3 NO
RTS PC YES
Wi2:  BIT #2, MODES -EXIT EVERY RECORD?
BEQ -  STRTOP 3 NO
RTS PC YES
.SEE IF RECORD LENGTH SHOULD BE AHANGED
YESINC: INC RECORD :++1 TO RECORD COUNT
$§$ gxningoss :NOT END OF RLS UNLESS SET BELOW
BEQ TSINC2
ADD BLKINC, WRTLEN
CMP WRTLEN,MINLEN  ;RECORD LENGTH TOO SHORT?
BLT RESETL *YES, RESET
CMP WRTLEN,MAXLEN  ;RECORD LENGTH TOO LONG?
BLE TSINC2 :NO
RESETL: MOV STRLEN,WRTLEN  ;YES, RESET
TSINC2: TSTB  RECORD
NE TSINC3 :NO
IS #10, MODES : INDICATE AT END OF RLS
TSINC3: RTS PC

MOJ3

MACY1l 27(732) 10-SEP-76 12:19 PAGE 38

;HAVE AN ERROR FLAG DURING WRITE OPERATION

; IF_ERROR IS CAUSED BY END OF TAPE FLAG DUMP WRITE ERROR COUNTERS

iFOR ALL OTHER ERRORS: PRINT COMMAND AND STATUS REGISTERS AND RECORD SUMBER
+ IF -READ PASS IS SELECTED, TRY TO RECOVER BY WRITING WITH XIRG.
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DZTMCC.

1798

BEREEEy

O
S@

s s Pt B et B s P o

38

00 00 0D 0000 G000 0D A0 D
e Bt e e P s e e s P
DOV EWhu—-OD

BERRCHEEREE

w
[

;shhﬁ-hh“bhhhhhhhhbhh‘b.‘hh‘

SSRRRREE

Pll

005752
00S760

e

005774

i
B

006024
B3p3s8

e

s
PR

S
NTTHERIGERS

&

&

R
8%

i &

:

7

032767

G2t
005;?;
glol]

gz,

175600
172606
172606

020000

012616

172622
003006

¢ 000100

172532
000010

172544
000004

002412
172476
002000

177500
0020s2

0004

177220
177777

04
1771852

G
13539
0l2644

002640

173070
177763

868555

01
00001

013262

172620

172510

172536
172456
172524

172560

172474

172350

172340
172330
172322
172310
172302

172426

003162
003154 .

003142

003126

NO3.

10-SEP-76 12:19 PAGE 39

MACY1l 27(732)

ERROR: BIT #175600, STATRD
S
ENE Ennx
INC WRCHEK
ERR1: BIT 20000, aSKR
8NE TE R;C
MOV gnpc 'R2
MOV uaTLEN'LENGTH
JSR PC,PRTS
TESREC CK§" 100, 3SR
Efo Tésgtl
INC WRPASS
gnp 88, , WRPASS
NE STREC
§"$ PERMBS
TESRC1: BI #4, MODES
BEQ 40
JSR PC, XRGREC
v
BNE EN?J?E# ,
JMP N1l £
STRECL: JSR PC, BACK!
JSR PC.BACK]
BIT 840, aNTS
BEQ .+b
JMP STRTOP
MOV -1, 38C
MOV COMAND, aMTC
BIS $10, amtc
JSR PC, GOWAIT
BIC #16, INTC
BIS 4, AMTC
JMP STRTOP
0SB e
e 56 %R0oes
ENDT1: MOV gggbaa,na
MOV #nsce.aa

:DUMP WRITE ERROR
WRTDMP: JSR PC,PRTD

MOV PARAM, CHAR
je Uz Cee
CMP ¥4 &m
LR g e
CMP 810, CHAR

BNE .+

MOV #MSG13,R2

;AT EOT?
; YES

" .FIRST ERROR?

:YES, + 1 T0 WRITE ERROR
;TEPE ALL ERRORS?

-

; PRINT ERROR
;PRINT STATUS, COMMAND, RECORD, LENGTH
§§5COVER STATISTICALLY SELECTED?

:41 T0 WRITE RECOVER
;ngvs WE TRIED TO WRITE RECOVER 8 TIMES?

:YES, +1 TO PERMANENT BADSPOT?:-
;ﬁg READ PASS SELECTED?

; BACKSPACE 2 RECORDS -

; SPACE FORWARD 1 RECORD
; CHANGE FROM SPACE TO WRITE

; INDICATE DRIVE AT EOT

;PRINT DRIVE, PATTERN, PRRITY, DENSITY
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1 DAT] RELIRBILITY
Ll
ol L]
46702
o84

1§:;
rd
127

F13
3

L%

n
0!

S

g
bt =
e

S
I

i i

: 012702
i e
187

1879 61
{875 - 112757
1877 SeiE 0en0
187€ 001405
187% e 012702
i8] xeks ollc
lﬂﬂé :Eg 1044
1883 00e4Sy 00<7¢0
1884 006456 020027
iBSS 006 e 00136;
1887 D55 Botone
1833 Gogrd Boozds
=

1835 etz 105
834 [0S0« 016702

¢ TRARCK

172310

g133il
013338
172184
000604
000060
004741

01330

00Cs2z
172132

013402
17elle

003102
030

003062
00304

003032

00474S

WRTDI:

WRTDZ:

13:

MACYL! 27(732) 10-SEP-76 12:19 PRGE 40

. }8’8 - :PRINT WRITE MODE
-:?n'e?’- :PRINT RECORD NUMBER

MOV ;ma

BIC om?; Agum

MOV sMSG1

SMP 820, CHAR

aNE .*b

MOV sMSGL18, R2

gg 840, CHAR

MOV -Egcxs 22 .

CMP 860, CHAR

BNE

L
MOV gggGl-.RB
MOV sMSGIS, Re
TOP
ggv WRCHEK ,R2
CPRT

;PRINT RECORD LENGTH SEQUENCE

;PRINT “WRITE ERRORS="

MOV SWRCHEK +2, RO
MOVE 860 nsc;om
*s 8 Ge0+1 :PRINT STATISTICAL RECOVERY
B '

ogcbﬁ RECOVERED AT X
ST (0)+ :JUST INCREMENTING
CHP RO, SWRCHEK+20
BNE WRTD1
ST Pgnnas
BNE 1 :SKIP PRINT IF = 0
CKEW
RTS PC

MOV . . %ggGEOQ.PE
MOV PERMBS,R2 {PRINT “PERMANENT SROSPQOT™
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188 el

1897 00851y

1358
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TH=11 Dﬁ‘{ﬂ RELIRBILITY 7 TRACK

MACYLl 27(732) 10-SEP-76

RTS

QE&PRT

ec

CO4

i2:19 PRGE 9!
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Tf RELIABILITY 7 TRACK MACYLl 27(732) 10-SEP-76 12:19 PAGE 42

E

-

g
=
®

;Gsuenmg Bnm PETTERN ' _
E%;mznsmw ITS 15,14,7,6 SET IN CASE CORE DUMP SELECTED
v :

ises
§§§3 16 172010
e g Gl 1A B
1 SWRB R3
1804 303 ASL R3
1 177741 BIC 8177741,R3
1908 . 006544 R0D sPATPNT.R3
1 11 MOV dR3,PC :
1908 006SYN 006604 PATPNT: PATED
1909 006546 006612 PATO0
i 2
1812 gggssq 332233 PATE2
;gia 006556 uosssg ;g;ga
iale OOcces OOcess PATS
1916 008584 006700 PATEY
1917 006566 006724 PATO4
1319 O0cere Ooer7a PATGS
z
1820 006574 gg?nas PATE
1921 008576 007022 PATE
1922 008600 007030 PATE?
1923 006602 007060 PATO?
1324 :PATTERN 0
1325 ‘HIGH FREQUENCY OUTSIDE SKEW
1926 008804 012703 140701 PATED: MOV n}40701.na 401
1827 008610 00CS33 Rgn St . ¥§*
1828 :HALF FREQUENCY OUTSIDE SKEW




TM-11 DATR RELIABILITY 7 TRACK

DZTMCC.P11
gle

ek R B

e SIS SRR R S R SRR A AR S SRR S SR E0 0P 00RBET
:

140301

008626

00bB42

152725

165352

177377

177701

000301
171622

171600

00e752

EOH

MACYLl 27(732) 10-SEP-76 12:19 PRGE 43

PATO0: MOV ;}uoaux,na ' 1
BR ILl
Pnrgsnnné »
p%#é : 'Pfﬂgna
PEL: 157737 s 27437
175767 ; 39467
1773 137075
SLIDING 1
PATO!: nov $P01,R3
BR PFIL3
POl: 150340 : 10040
142310 :2010
140702 :402
chu rnsguzucv EVERY OTHER TRACK
PATE2: MOV 8$152725,R3 s 12425
BR PFILI
-4 rasousucv EVERY OTHER TRACK
BATGR: Ho ”E 52 Ry TmACKy

ATTERN 3
nm.r FREQUENCY OUTSIDE TRACK, HIGH FREQUENCY INSIDE TRACKS
PATES Egv 3&1L?’7 ,R3 : 37077

HIGH FREQUENCY OUTSIDE TRACK, HALF FREQUENCY INSIDE TRACKS
PATO3: MOV $177701,R3 + 37401

BR PFILI
:PATTERN 4
mcnsr:mmc PATTERN (NO ALL 0'S)
PRTEY: ngva 30(2?3
CMP naﬁr.na
BNE . +4
BR PATEND
INNB R3
BEQ PATEY
BR PQTE:+4
: INCREMENTING PATTERN (INCLUDING ALL 0°S}
PATOM: CLR sg at
CMP RBOF ,R2
BNE L +4
BR PATEND
INC R3
an PATO4+2
:PATTERN 5
:THREE 0'S EACH TRACK EVERY &6TH WORD
PATES: MOV $PES,R3
BR PFILS
PES: 157437 : 17437
167737 127437
167757 127457




TM-11 DATA RELIRBILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 44
DZTMCC.P1L

1985 173767 17376
1986 %ﬁg m% i; 757 1%7
5 Rerss {28 i
1939 :
im THREE 1°S EACH TRACK EVERY BTH WORD
135 006772 0Ol 007000 ba'i'gg: ngv $POS RS
1994 006 | PFILY
- 1998 1 POS: 160340 120040
193 007 1 150 : 10040
. 1997 1 xso ;18050
. 1998 19431 s401
1999 10 14231 waa -aoxo
2000 007012 142304 142304
19 14 14 1822
1 1
140701 - 140701 2401
2004 :PATTERN &
2005 :ALL I'S ALL TRACKS
5% % 12703 177777 PATE: MOV 8-1,R3
gomaw BR PFILL
2008 :PATTERN 7
2009 . :RANDOM (NONE nu. 0's)
2010 007030 004767 000202 PATE7: JSR C, RANGEN
amé 007034 7 000077 000344 géra m
2012 007042 001 Q t7
2013 007044 116722 000336 MOVB muoon (2)+
2014 007050 026702 171460 CHP RBUF ,R2
201S 007054 001 v art PATE?
am; 007056 0004 PATEND
2017. nm;on (u ™ 0’s)
2018 007060 004767 000152 ) RANGEN
2019 007064 016722 %&3 cm nnﬁoogé(an
B X g
2022 007076 000437 BR PATEND
2023 FILL WRITE mzn um CONSTANT PATTERN
2024 007100 852982 PFILL: MOV (2)+
5352 %;1 171426 CMP
: 106 001374 BNE ILl
2027 007110 000432 BR PATEND -
- 2028 ms WRITE aurrﬁg WITH 3 WORD PATTERN
2029 007112 01
2030 007114 000006 noo
2031 007120 ggsae . PFIL3A: MOV (3l+ (2)+
2032 007122 702 171406 CHP RBUF | R2
2033 %1% 1001 - BNE . +4
2034 1 22 : B8R PATEND
2035 007132 020304 CHP R3, RY
2036 007134 001002 < BNE +b
2037 00713 162703 00000 SUB #6,R3
gou% 007142 000766 BR  PFlL3a
2040 :FILL WRITE BUFFER WITH 9 WORD PATTERN




7

g
g

3

i

A

B SERSEEE SRR SR Boa Jow SN OE OF L ER LRI TR

IRBILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 45

DATA REL
P11
007144 (010304 PFILS: MOV R3,RY
1 000022 :80 2. RY
i PFIL9A: MOV (34, ’(‘5)4
? 171354 gz .
1 1 .49
1 ER PATEND
7164 020304 CMP R3, RY
1;8 00 ¢
1 000022 R3
12 7 (9A .
B DU ROT SEL LT PLEAR BITS 15.14.7.6 IN ALL WORDS OF WRITE DATA BUFFER
007176 032767 000100 172126 9570355 ) 0135 % cong'&h’ss%
% 1404 BEQ PATEN :NO n
767 000200 172116 BIT 8200, PARAM sMAYBE, 1S CORE DUMP SET?
14 001 BNE PAT :YES
;‘_;S 83' 171310 PATEN: MOV *NO
140300 PATENL: BIC $140300, (2)+  ;CLEAR BITS 1S,14,7,6
171302 CMP negr R2 :DONE ALL”
1 , g&: PATENI :NO
007234 PATEN2: RTS PC
’ SEXIT WITH RANDOM NUHMBER IN LOCATION NAYED_ ~RANDON"
007236 010067 000152 Mn: MOV no?%g ;§nvs REGISTERS
007242 010167 150 MOV R1,Svl ;
10267 196 MOV nsgv -
10367 144 MOV R3SV .
16 126 MOV LONUM, RO :SET UP LOW DIGIT
007262 3157735 000124 MOV ~  HINUM'RI :SET UP HIGH DIGIT
% 12 000007 ﬂ $7,R3 :SET UP SHIFT
%% RANG1: ASL +SHIFT RO LEFT AND
007276 006101 ROL - Rl :ROTATE CARRY INTO LSB OF Rl AND
% 006102 ROL R2 :ROTATE CARRY OUT OF Rl INTO R2
005303 DEC R3 :DECREMENT R3 -
gnm& 001373 BNE RANG! :CONTINUE SHIFT LOOP
08 066700 000076 ADD LONUM, RO :ADD nu'atncr MAKE X 129
%m Eﬂi 000072 % HINUM,RI 338 m&in T0 MAKE X 129
ADC R2 : TE CARRY
001057 ADD $1057,R0 ;mm'DI L' ﬁ ONSTANT
1 ADC Rl : PROPAGATE CARRY
007330 005502 ADC R3 : PROPRGATE CARRY
%;naz 062701 047401 ADD 847401, R1 :ADD HIGH CONSTANT
336 00S502 ADC R2 : PROPRGRTE CARRY
gg;g:g % 000006 ADD ,R2 sADD HIGH CONSTANT
ADD ‘RO RE-PRIME RO WITH MIGH DIGIT
; ggc “3 : PROP CARRY
1 000032 v RO, RANDOM s SAVE NUMBER
4 010067 000030 MOV RO, LONUM sPUT RO BACK IN LONUM
10167 MOY R1’ HINUM ;:ET Rl BACK IN HINUM
4 15;80 MOV svd, R0 RESTORE REGISTERS
0 016701 2 MOV Sv1 Rl
007374 016702 000020 MOV Sv2.R2
007400 016703 000016 MOV Sva.R3




TN-11 DATA RELIABILITY 7 TRACK
DZTMCC.P1L

0%

bbb op 2 ps pos ps o p

R B5® TN £ Wi BB IR B

NN IVIV VD IVIRVTIVVIVIVIVVIVXL YV VLV VIV VTVNY VDYV VUL
e B 5= B P s P o s e Pt Pt s Pm Bt Pt Pt Bt Pt ot Pt Pt s P8 Pt et § @ Pt Pt P Pt s e Pt s e Pt s Pt s P Pt Ps

BB 5B SFHESH-EBBYERBR-BBBYRREER

2Re8
P -

8o

2

:

5
k&

rEE

SRS a et D] T

3

88

¥

171514
170776
171466

177526

HO4

MACY1l 27(732) 10-SEP-76 12:19 PAGE 46

RTS PC sEXIT
EQNDOH: 0 ;
HINUM:
o
Vli:
Sve: 0
Sv3: 0
+READ RECORD SECTION
READI: T1ST RECORD sFIRST RECORD?
BNE gn :NO
G B SAmMEN L R
Blie, B¢ LSS
TSTB  aMTC
: i'n#s sWAIT FOR CONTROL UNIT RERDY
385 .4 :WAIT FOR TAPE UNIT READY
READGO: MOV RBUF, RO
RG1 hoR 75?9("'"1 CLEAR READ BUFFER
&gﬁ Rl :
BNE RG1

MOV READLN, 3BC ;SET BYTE COUNT

NEG a8C
MOV RBUF, 3CA :SET CURRENT RDDRESS
MOV C aMTC
9&3 na,ambn
s RETURN rcns nrrgm msn%r
rsr :ANY STATUS ERRORS
: CHECK r%lmm Juey
:g Fmr: 30
MOV nsmt Ra
§RS:  CMP D)+ s CHECK ron PROPER DATA TRANSFER
BNE DAT sﬂn HAVE DATA ERROR
% ,"ﬁgﬂa gsscxso ALL TRANSFERS?
RTSSTP: g'xi &;&m ’
JSR PC,RDINCR s INCREMENT FOR NEXT BLOCK
CHP RECORD, LASRCR
8'7% :EXIT READIT
RDSTPC: EE 82, PARAN : 1S READ MODE RANDOM?
RNORDS Jsg ggégmen 0
" BIS #177400, RANDOM
RNDS1: g&v 3;200..#0 ;DELAY 1 MILLISECOND
2




TM-11 DATA RELIABILITY 7 TRACK

DZTMCC.PL11

Pt po pe po P f—o

UM NN LIU N VML LIV PRIV Y VIV Y VTV TFVIY Y VTV MU TV NV UL VTV N MUY N POV MY

SR SRR B8R BB R R B R R I NAAN I INN ST L ST R LR BIBTRA

£

=

Pt B2 P s s bt e Pt Bm o Bo [ e el  l  aill al B s b P P o b 2

3

EEE

8

Y Sl

RoRE

88
no

=k b

SREEER BN FERS

005267
005767
001416
066767
6767
404
886787
3403
016767

177512

gt

020000

. 012776

170704
001066

177778
170644

175600

012751
170616
001000

177775

170564
000020

170510

170500
170446

170440
170476
170466
170370

170720
170570

170616

170610

170600
170502
170530
170532

170436

170464
170464

170502
170362

170350
170454

o4

MACY1l 27(732) 10-SEP-76 12:19 PAGE 47
iR
RDSTP: NCR
gm BECO%,LRSRC :DONE LAST RECORD?
BNE ROSTPD :NO
e onmssnaonpc s YES EXIT
bmﬁa BIT #20000, 3SR s TYPE ALL READ ERRORS?
BNE DATERI ;NC
?33 $MSG9A, R2
?gg REFDLNQLENGTH
MOV -(l) R2 s PRINT EXPECTED DATA
OCTPRT
MOV -(0),R2
OCTPRT :PRINT ACTUAL DATA
DATERL: &rz #-3, ROPRSS
g_:c e ssns 41 TO DATA ERRORS
-STATUS xrmcnres AN smon CHECK FOR EOT
RDERRO: gg STATRD ;1S vgnggg LEGITIMATE OR EOT?
BIT oaoooo,asm TYPE ALL READ ERRORS?
BNE RTSREC NO
MOV #MSGY, R2
T sPRINT ERROR
MOV N,LENGTH
JSR PC, PRTS
41 TO RDERRS xr FIRST ERROR PASS
RTSREC: CMP 2 ,RDPRSS
RTSR1 I?(T: ’:DERRS s srgEuETEnsggg RETRYS (SW 4)?
r ga: nSSsi'?“ s YES
INC RDPRSS :DONE ALL RE-READS?
BEQ  RPASSI : YES
JSR* .PC ?gsm iNO, BACKSPACE TAPE
INP RDS :G0' AGAIN
RPASS1: INC AD 41 TO NONRECOVERABLE REARD
RPASS3: MOV .- aoms;
BIT 4 STATRD ;AT EOT?
TPl 'YES, TYPE "EOT*

BR ROSTP
:SET UP POINTERS FOR NEXT RECORD
NC RECORD

RDINCR:

xmc
READLN

BEQ STR
;RECORD LENGTH IS CHRNGING COUNT IT
RDD KINC,

BLT ’
CMP

BLE
RESTRL: MOV

READ m'f ' MINLEN '13 LENGTH LESS THAN MINIMUM
RERDLN,MAXLEN ;1S LENGTH GREATER THAN MAXIMUM?
RESTRI T IND

STRLEN,READLN  :RESET INITIAL LENGTH
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TM-11 DATA RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 48
DZTMCC.P11
2209 010166 000207 RESTR1: RTS PC
i
1 : BACKSPACE ONE RECORD
xé 1 170304 BACKL: R aNTS '
%w 8181;3 ?832% 985 =4 sWAIT FOR TAPE UNIT READY
aais u§om ma% 177773 }70300 nox 3mcmc ;coerCTx R%SERD
-ﬁx? 81%’2‘ 3%3777 12 1;3553 E?s 812, antC 2?5 UE BACKSPACE
£518 oioeao om;g; 65351’2 170250 2ie :céégnu%r
’
B g RE e A
1 :DRIVE HAS REACHED EOT IN READ MODE
eaagi oinaaq oom; Sonees 170376 ROTRP: g?g :ceﬂmm INDICATE AT EOT
55%» 31@2 3153702“ onluasnusg RNDTP1: MOV msbas”“,sg :
2225 010252 104404 - TOP
2oob 010254 012702 012644 MOV #MSG8, R2
010260 104404 TOP
:DUMP ERROR COUNTERS
55233 010262 004767 000610 READMP: JSR PC,PRTD sPRINT DRIVE, PATTERN, PARITY, DENSITY
2231 - 01 016767 171040 001132 MOV PARAM, CHAR
2232 31 0427E7 17%9;4 001124 BIC 8177774, CHAR
2233 010302 012702 013272 MOV $MSG1Y,R2
2234 010306 022767 00000! 001112 . CMP 81, CHAR
2235 010314 001002 BNE .+b
2236 010316 012702 013252 . MOV #MSG12,R2
2237 010322 022767 001076 CMP 82, CHAR
2238 010330 001002 - BNE 45
2239 010332 012702 013262 MOV $MSG13,R2
2240 010336 104404 TOP :PRINT READ MODE
ggé 8‘85"...2 016 170260 MOV RECORD, R2
1 10442 DECPRT :PRINT RECORD NUMBER
2243 010346 016767 170760 001052 MOV CHAR
2244 010354 042767 177717 001094 BIC nm;? CHAR
22532 1% 01270; 013320 MOV $MSG17, R2
1 022767 000020 001032 CMP #20, CHAR
2247 010374 001002 BNE +6
2248 010376 012702 013327 MOV #MSG18,R2
2249 010402 022767 0000NO 001016 CMP #$40, CHAR
2250 010410 001002 BNE .46
2251 omtus 012702 013302 MOV $MSG15,R2
2252 010416 022767 000060 001002 CMP 60, CHAR
2253 010424 001002 BNE .46 _
2254 O0I042e 012702 013311 MOV $MSG16,R2
2255 010432 104404 : TOP :PRINT RECORD LENGTH SEQUENCE
2256 Sxman 012702 013432 MOV $M5621,R2
2057 010440 104404 | ToP
2258 010442 016702 170164 MOV RDERRS, R2
2259 010446 104426 DECPRT
22225510
zggs gxmsu 012702 013462 MOV #MSG22, R2
2 10454 104404 TOP
2264 010456 016702 170152 MOV DAERRS, R2




TM-11 DATA RELIABILITY 7 TRACK
DZTMCC.P1L

2265 010462 104426
ccbb 01046 012702 013503
b7 010470 104404

igﬁgg Aszgs 170140
2270 010S00 104436
g271 010s02 000207

ga7e
2273

KO4

MACY1l 27(732) 10-SEP-76 12:19 PAGE 49
oacvnr

#MSG23,R2

NRREAD, R2
ggcpnr :

CKSW
RTS PC
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TM-11 DATA RELIABILITY 7 TRACK
DZTHCC.PL1

167672
167666

167752
175600
167734

0le2elb

167672
174032

167472

170062

167772

167740
167732
167726

167716

167770

167746

167700

167702

167574
167566

167700
167666

167530
167522

167506

o4

MACYll 27(732) 10-SEP-76 12:19 PAGE SO

HRITE RELOVERY UT;LIZING EgT%gDEP éETERRECORD GAP

EHEH HRITEIERESR IF gTRSéST£$EB RECOVERY NOT SELECTED

;COUNT 4 REWRITES

axr cuo asun sDELETE WRITE XIRG (SW S)
WO, s
c Kl
Bﬁfa an'rc
MOV comno MTC
BIS 814, amtc ;un%rs XIRG
agx gggtsn JBC : YTE COUNT
MOV usgr,acn sSET_CURRENT ADDRESS
588 aMTS WAIT FOR TU READY

=4
JSR  PC,GOWAIT

; RETURN HERE AFTER_INTERRUPT
aMTS, STATRD ; SAVE STATUS

rsr n g’
BMI RGS :HAVE ERROR FLAG, CHECK FOR EOT
XRGRCD: CLR umss
RTS PC +EXIT WRITE XIRG:
XRGS: BIT o1rssou,srnrao
BEQ XRGRCD :ONLY EOT, EXIT
INC WRPASS :DONE 4 XiRG

BNE XRGO
; PRINT STRTUS AFTER 4 XIRG ERRORS
MOV #MSG7

R2
TP ' :PRINT WRITE STATUS ERROR
MOV HRTLEN LENGTH
JSR PC,PRTS :PRINT STATUS, COMMAND, RECORD, LENGTH
MOV onscxl R2
TOP :PRINT “XIRG WRITTEN 4 TIMES™
BIT #2000, STATRD
BEQ XRGREC
BIC $16, aMTC
BIS og,gnrc :WRITE AN EOF
g;g P 3 OWAIT

;GO BRCKHQRD ON TAPE X RECORDS

SOBKWD: M RECORD, LASRCR
nov ECR.RECORD

WRR
BNE GOBL : 1S NEW RECORD=0
JSR PC, REWIND s YES, REWIND
RTS PC SEXIt
GOBl: MOV LASRCR, 38C i1SET BYTE COUNT TO DIFFERENCE
agg gggscn ' 9BC BETWEEN LASRCR AND WRRECK
MOV COMAND, aMTC
53{8 anlc sWAIT FOR CU RERDY
ROR  aMTS sWAIT FOR TU READY
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TM-11 DATA RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 51
DZTMCC.P11
2330 011006 103375 BCC .4
2331 oiioxg 042777 oogg}s {g;:gz - BIC :1g,an;c
o B e e
2335 ; : PRINT COMMAND, STATUS, RECORD NUMBER, LENGTH
3 8“8 055735 013021 PRTS: MOV #MSGIB, R2
3 11 6 Y TOP
338 0110 17702 167436 MOV aMTC,R2
2339 011044 10441 OCTPRT
guo 113;3 063 167526 MOV STATRD, R2
“é 11 10941 - OCTPRT
342 011054 016702 167544 MOV RECORD, R2
2343 011060 00S202 INC R2
ganu gxlosa 109426 DECPRT -
34S O01108M 016702 167466 MOV LENGTH, R2
23 gumg 104426 DECPRT
2347 011072 104436 CKSW
sg:g 011074 000207 RTS PC
2350 o -PRINT DRIVE, PATTERN, PARITY, DENSITY
gss 811075 016767 167462 000322 PRTD: MOV 'COMAND, CHAR
3 11104 000367 000316 SWAB  CHAR
2353 011110 142767 000170 000310 BICB  #170,CHAR
2354 011116 052767 000260 000302 .. BIS $260. CHAR
2355 01112y 004735 000300 JSR PC,0LTP :PRINT DRIVE NUMBER
sass 011133 6nqu SP3
357 0111 16767 170174 000266 MOV PARAM, CHAR
2358 011140 000367 000262 - SWAB  CHAR
2359 011144 006067 000256 ROR CHAR
2360 811150 8257 7 000170 000250 Ex #170,CHAR.
2361 011156 7 000260 000242 1 #260. CHAR
2362 011164 004767 000240 JSR PC,0LTP :PRINT PATTERN NUMBER
2363 011170 60%39 SP3 '
2364 g1117e 16767 170134 000226 MOV PARAM, CHAR
2365 011200 000367 (000222 SWAB  CHAR
2366 011204 042767 000I76 000214 BIC $176, CHAR
2367 011212 052767 000260 000206 BIS #260’ CHAR
gggg 011220 004767 000204 JSR PC,0LTP sPRINT PARITY
2370
2371 011224 016767 170102 000174 MOV PARAM, CHAR
e37e 011232 042767 177477 000166 BIC 8177477, CHAR
2373 011240 012702 013645 MOV  #MSG26,R2 - -
2374 011244 022767 000100 0O0D1SH CMP #100, CHAR
2375 011252 001002 BNE .+b
2376 011254 012702 013655 MOV #MSG27, R2
2377 011260 gge757 000200 000140 CMP 8200, CHAR
2378 011266 001002 BNE .46
2379 011270 012702 013665 MOV #MSG28, R2
2380 011279 022767 000300 O0OO124 CMP #300, CHAR
2381 011302 001002 BNE .46
2382 011304 012702 013675 : MOV $MSG29, R2
2383 011310 104404 TOP
2384 011312 104436 CKSW
2385 011314 000207 PC

- e —
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TM-11 DATA RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 52
DZTMCC.P11
2386 :PRINT OCTAL VALUE IN REGISTER 2
2387 011316 012767 000060 000102 OCTPR: MOV 8'0, CHAR ;%NITIRL zs 1ST NUMBER RS 0
1 QR BB 1B Bl T
‘ BPL 0CTl :YES PRINT =
2390 011230 012767 00006l 000070 MOV $'1,CHAR sNO PRINT 1
39 11333 767 000066 - 0CT1: JSR pc,0CTP -
1133q sxgg ROL R
3 11 1 ROL R2 -
394 11345 2735 177773 000050 MOV $-5,0CT :COUNT § DIGITS
395 011354 1 0CT2: ROL R2
3% 011356 102 ROL R »
2397 011360 006102 ROL R2
2398 811352 010267 000040 MOV R2, CHAR :SAVE DIGIT
2399 011366 042767 177770 000032 BIC #177770,CHAR  ;CLEAR OTHER BITS
24900 011374 767 000060 000024 BI 860, CHAR sMAKE ASCII DIGIT
2401 011402 0060G2 RO Re
2402 011404 004767 000020 JSR PC,0CTP :PRINT
g:oa 811410 ousxu; ROL R2
04 011412 00S267 000006 ING oCT :+1 TO DIGIT COUNT
2405 011416 001356 BNE 0CT2 :NOT DONE
2406 011420 104430 SP3
2407 O0ll42z 000207 RTS PC - GEXIT
2408 011424 000000 0CT: o
2409 011426 000J00 CHAR: O - '
10 g11430 105777 167086 OCTP: ' TSTB ‘' aTPS
11 011434 100375 T OBPL -4 :WAIT FOR READY
2412 011436 016777 177764 167060 MOV CHAR, 3TPB : PRINT
2413 011444 000207 .. RTS PC
Sule |
2416 - :PRINT DECIMAL VALUE IN REGISTER 2
2417 OlI446 012767 177773 000150 DECPR: MOV -5 DIGCNT
2418 0114s4 012767 011632 000146 MOV 8DECPNT+2, DECPNT
2419 011462 012767 000040 000136 MOV #40, ZERO
2420 011470 012767 177777 000124 TYPT1: MOV #-1.DIGIT .
2421 011476 005267 000120 TYPT2: INC pIGiT
2422 011502 167702 000122 - SUB JDECPNT, R2
2423 011506 100373 BPL TYPT2
2424 011510 067702 00O0I1Y4 ADD JDECPNT, R2
2425 011514 004767 000022 JSR PC,DECOUT
2426 011520 00S267 000100 INC DIGCNT
2427 011524 001002 BNE TYPT3
2428 011526 104430 SP3
2429 011530 000207 RTS PC
2430 011532 062767 000002 000070 TYPT3: ADD #2, DECPNT
2431 011540 000753 ER TYPTI
2432 011542 005767 000OSH ‘ DECOUT: TST DIGIT
2433 011546 001010 : BNE DEC1
2434 011550 022767 177777 0OOO4E CMP #-1,DIGCNT
2435 011556 001404 s 14 BEQ DEC!
2436 011560 016767 000042 000034 MOV ZERO,DIGIT
2437 011566 00040E = BR DEC2
qag 811570 012767 00000 000030 DECL: MOV #60, 2ERO
433 011576 052767 000060 000016 BIS #60  DIGIT
533? 8{{2?3 105777 166712 DEC2: T15TB  aTPS
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BOS

IABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PRGE 53
?77 000004 186704 MOV gxcn.arpa
RTS ¢
GIT:
3&5{"“ 40
BECPI:IT: i*Z
xggo ¥
100.
10.
: -x?aooné' NPUT
166646 WATTK: BgLa arss :WAIT FOR KEY
166644 5 aTs JWAIT FOR TELEPRINTER READY
166634 166636 MOVE  JTKB,3JTPB ; :ECHO CHARACTER
66626 “‘7"35 MOVE  JTKB. CHMARIN  :SAVE IT
fmeoo 1674 s; " CHARIN
PC (EXIT
- TYPE 3 ES
) 011714 &pax: MOV ?sm.na
RTS
7 020040 05?7 SP3R: .RSCII ;/ /3
11 EVEN
- TELET TPUT PACK :
142777 ggm 166572  to: ngxgg .T%gﬁs :CLEAR TELETYPE FLAGS
112267 100 e (2)+ EOMK :§Av£ MESSAGE gcunersn
Qﬁi% 000074 TOPL: CMPE agaotom : Ng CHARRCTER THE SECOND MESSAGE DELIMITER?
' P R# PC .Y S, EXIT
1227 000100 créa 92, 0'3 Exg-émﬁcr:n AN 3 WHICH INDICATES A CARRIAGE RET.
: b 38
i 166540 g a_q NG, WAIT FOR TELETYPE RERDY
1 / 166534 MOVB %g;*.am :PRINT CHARACTER
: CARRIAGE RETURN r%i"‘ FEED
105777 166524 tor2 ™ 9
10037S ™
11 oooa13 166516 novg aa‘x,g.awa :CR
i 77?7 16681 ng arq
1 000212 1ees02 MOV ésxa.am iLF
16‘2’0’% ¥nc
105767 1E&S516 st ROSW
100744 BMI TOP3

EOMK: 8“ s,

-
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T™-11 DATA RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 54
DZTMCC.PLL . -
2498 012036 Q13746 000006 SUSWR: Muv 86, -(sm :SAVE VECTORS
i B B weoe
{m 007 430 ¢ : f gsua Enirskf SWITCH REGISTER
£ ik ﬁéﬁ N ]
i 19767 DOOITE 166uLd 8 A 7Y 7 i BOINT 10, 10 TCH REG
153;2 174 166410 Rgv Bﬁ‘»&?ﬁxsm 3% T 10 sgﬂ 8xsmv REG
-xgmu 38: MOV (SP)+, gw :RESTORE ' VE
12110 MOV (SP)+. 386
2509 Ol2118 RTS PC
3610 -
as;g
gx 012116 022767 000176 166366 CKSWR: CMP 8SWREG, SWR sorrums sumn REG PRESENT
2614 012124 00! BNE o¥r :NO
;5515 ngxg 1 166364 7ST8  JTKS s YES on
16 0lél 1%032 : BPL  OUT sREADY csr cmnncren
asi; 0{2{3‘1 017767 m?ggsa igg,-:;s 5‘1’5 STk uam L striP c.s
gn 81§1§ 7 155552 CHP J: r: %gn. 1S IT A n >G“"a"
2520 maxa 1020 BNE out
2821 Q12! 12702 013712 MOV $SCNTG, R2
asag gxam 104404 TOP :
2523 012186 012702 013717 CNTLU: MOV $SMSWR, R2
2524 gxam 104404 T0P
2525 Q012174 017702 166312 MOV JSWR, R2
2626 012200 104M412 OCTPRT
2527 812202 012702 013730 MOV sSMNEW, R2
2628 012206 104404 TOP
2629 012210 00S037 000S42 CLR STEMPST
2530 012214 004767 000002 : JSR PC, SREAD :G0 RERD A me
§,§§ 012220 000207 ouT:  RTS PC :RETURN TO MAIN BODY OF PROGRAM
2633 012222 -00S067 166314 $READ: CLR TEMPST
2534 uiaaaa 012767 000007 166310 ” ngvm 87, COUNT - ol
gﬁ 8,$§§ 65275'09 177600 167062 axé #177600, CHARIN 2%“5“3: Emen
2537 012244 122767 000025 167054 CMPB 825, CHARIN S IT A tU? |
2538 012252 001002 2§ .gnnucu ir NOT -
2639 012254 005726 38 (SP)+ :POP THE STACK
2540 012256 ootm; BR CNTLU : :START OVER
2541 012260 122767 0O00DIS 167040 28: 815, CHARIN Es IT A <CR>?
gﬁsua 8‘%3 101 BNE Y : :BRANCH 1F NOT
43 01 12767 000200 166250 MOV 8200, ROSW
2544 01 %7 177470 o S PC, TOP2 sECHO IT WITH <LF>
2545 01 7 000007 166234 CHP 87, COUNT :WAS IT FIRST CHARACTER
2546 012310 001036 .BNE 78 sCHANGE SWR IF NOT FIRST ONE
2647 012312 005726 Bs: ST (SP)+ :POP THE STACK
2533 }231: Tos 5 000060 167002 NS gﬁpa gur CHARIN $GET oUT
S2d3 B153a4 003064 S
2551 012326 122767 000067 166772 CMPB  #b7,CHARIN
2552 012334 002004 BGE &3
2683 01233 012702 013741 c§: MOV #SQUEST,R2




™-11 DA
DZTMCC.P1L
12342
S8 8{533&-
o
89 010
8223 D153
56l 0iesre
1
§ 01
2565 D12414
5363 12416
]
5268 §1aqas
570 018430
gé’é §{§§§§
o7 015442
B75 Qlews
gé §i§w§i'
5279 Bi54e
5380 012436
5581 015480
g5 Oisuee
5289 Oiodce
5885 (012470
2586 0iou7e
5587 012474
o288 -
5889
5290
52q]
5892
5533
5eq4
5845
5296
52q7
ocag
5699
5600
5601
5602
5603
604
S206 Oiss03
18503
5607 019810
608 0129516
2609 019524

7
7
142767

767
ooese?
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Iﬂ RELIRBILITY 7 TRACK

B

166736
166144

166076

057

DOS

MACY1l 27(732) 10-SEP-76 12:19 PRAGE SS

es:

2BBBS

O

8
S8
¢
Q

MM

78: MOV

BR
- TRAP HANDLER
trRAP34: MOV

TABLE:

SUSKR
CNTLU

3

000
90
Q5%

T

gog
H§
-
B b B b s e G
£LMNVO

i
&

i

gw
£33
2R

8
:
3

CKSW= 36
: TEXT MESSAGES

MSGO: .ASCII
MSGl: .ASCII
MSG2:  .ASCII

;START OVER IF NOT LEGAL CHARACTER

3%

1 1
TEMPST
TEMPST

860, CHARIN

:GET NITTY-GRITTY
cunh%u,renpsr
gouu sONLY WANT & DIGITS
i’smsr,asun ;CHANGE SWITCH REGISTER CONTENTS
aSP,2(6)
JSP

e

A0+, ~(B)
$TABLE- 104400, ISP
a(B)+,PC

e

1 /%9 7
: /SELECT UNITS -3

; /dTST PRAT PAR DEN RLS WMO RMO3 -; -
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MACY11 27(732)

TN-11 DATA RELIABILITY 7 TRACK

DZTMCC.PLL
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e B ¢ i §f : :
Owe- - 3!.1 o 010200 — —t—t nom OMOIN. —NT MI—t—lNT —0
== mm e mmmmm I FoN SoN SPRpRCOCLGNE Roincu
b s il B #5 dasciung {of choata ¢
mmmm ShakTn mmm mmmm NS SuPtNc mmmwmm m Sesre
B8z ZBUZNE SE¥Y Gl mmwm e e TR
=
........5

ES
0

(Sfihtast Tasalitias WO Nedthi  WAZArd Th) Zaetad
e e

T8 o =t 08 8 ol o o) o o ) o o ol g ol o o) o) o) o) o) o) o) o ) o o) o) o) o 0o 0 o) o) 0 0 o) o) 0 e o f ) 2 2 g g 2 e v el o o o—d
80880080080000080000D-Uuoououu800000300000008000

e B e eV R e R R P R

— s —— v —— %




FOS

IRBILITY 7 TRACK MACYL1l 27(732) 10-SEP-76 12:19 PAGE 57

7
=2
-D

i

D2THCC
266 01 1522 0S1511 047111 v
gob? §1 14 %oﬁ; 097125 Oselll = ‘s
13222 027523
1 1 % MSGLl: .ASCII ;/XIRG WRITTEN 4 TIMES/;
71 8 {16 B0 |
1 2515 027523 '
gor3 Oligse 020057 0S15e3 0SOI4 MSGl2: .ASCII 3/ SSTP /;
§§ §{§ w 047122 046504 MSG13: .ASCII s/ RNDM /;
gorf Qlere 020057 0SISI6 0SOI24 MSGI4: .ASCII i/ NSTP /;
§§ Eiﬁ m% O4E4SS 0S4101 MSGIS: .ASCII L /MMAX/
o681 013311 057 026515 Q44515 MSGLe: .ASCII s M-MIN/;
2682 013316 027516
o83 Q330 DNGiS/ 047111 020040 MSGI7: .ASCII s/MIN /5
2685 013397 057 (040515 020130 MSGLB: .ASCII /MAX /;
587 Qiie Ducos? '
g7 Qiiie DN00S/ OSLIZ7 QSglil MSGIS: .ASCII . ;/QURITE ERRORS = /;
e neﬁ '
2690 013360 (040057 Q42522 O MSG20: .ASCII ;/GRECOVERED AT 0 /;
g631 [Oi3kb Digsce Queses 02010
5093 OlT02 (UODS OMGsZ) Odgsss MSG20R: .ASCII | ; /QPERMANENT BADSPOTS = /;
2694 0INI0 Q47101 Q47105 020124 | 5
go% OiMie (u0SG2 OSISON Diraen '
2636 013424 05154 (036440 027940
2697 013432 0Q400S7 Q42522 Q42101 MSG2l: .ASCII - ; /OREAD STATUS ERRORS = /;
2698 Q13440 051 052524
2639 QI3446 0201 1105 047522
- 8701 uiaw% 030067 040804 goszﬂo MSG22: .ASCII ;/3DATA ERRORS = /;
5702 01470 Quowan Osiies Osili? e : P
5703 giaqman P08 GA7l00 ou7il7 MsG23: .AscII | /ANON RECCVERABLE ERRORS = /;
570 01351 051090 Q41505 %3117 £y ' ’ P el
2706 013516 051105 Q41101 042514
2707 013524 0Q4e440 0Sii22 0SI117
5708 0%3532 020067 Decion 022 MSGe4: .ASCII /auuuunuuunﬁmlTE PRSS /;
on HEl B B e ' . .-
711 013552 025052 (025052
712 013560 (025052 025052 0S3452
g713 D366 Oidses Ddeseq 050040 |
AR e ——
2716 013610 025052 025052
g7 Qizle gggés
gl Hee B B O
g7e0 01340 D20lcy 02004 0s7
72l 0136 057 020040 031040 MSG26: .ASCII i/ 200/;
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IRBILITY 7 TRACK

057

& Seduns

032440

034040
041940

0s?
0S3sa3

053505
040100

MACY1l

.ASCII
.ASCII
-RSCII
.ASCII
.ASCII

ASCII

.RSCII
: ASCII
.EVEN -

" IEND

27(732)

+ 791G/ ;

./m.-
4 NEH=.
1787337

GOS

10-SEP-76 12:19 PAGE S8

i/ S5b/;
i/ 800/;
3/ €D /;
} /38875

;WRITE BUFFER BEGINS HERE




HOS

TM=11 DATR RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE 60
DZTMCC.P11 CROSS REFERENCE TABLE -- USER SYMBOL
ALLEOS 1661 16658
ALLEOT | 1 1424 1456 1525 1566 1578 16588
ALL i ' i
1683
ALL 1664 1682
AT 9768 10SS# 11S0% 1163
0ST 7 1054
1 1823 1824 2191 eel3s 228l
gl( g;' 1727% 17028% 1828# 2;2 ¥ 2l23% 2215% 2286% 2287 2323% 2324* 2325#
INC 8 1708% 1712% 1;81 1 1 e 22033
&FFER %2 % émﬂ 10 10 1118% 1119 11 11494 1149 27408
8 1729 ley® 2288%
¢ 9578 1694 1699
CDOME 1678 IEBOI
E%Im 984s 1 1600 1614 1618% 1622 1637%
CHAR 011426 %3: iﬁl: gsg:lllgs 1g§un {GQ;: lgggi 1860 186 ec3l* g2232% 2234 2237
éggl é&"lg JSix  2352% 235%' égg?ﬂ 235;'! 2358% 2359% 2360
sasu aqagg: 2365% 3?5; 535;* 2371 2372% 2374 2377 2380 2387 2390% 2398
CHARIN 001326 13359: 1159 ugg “‘5§ u;g* 1176% 1178% 1199 1204 1206 1211 1221 1223
1225#% 1226% 1227% 12 12 1234 1242 12494 1248 1252 1258 1260 1264
1274 1276 1280 28k 1288 1292 1302 e459% 2460 2536% 2537 2541
2549 2581 2559% 2560
CHGDR  DO4740 13;3- 1323 2581
CHGDRV= 104422 1 1408 1418 1422 1439 1447 1454 1474 1485 1492 1502 1518
152 1550 1SN 1574 1608 1862 1680 25378
CHG1 004764 1 16448
g((g‘li s 1?;1!13 éS :1“ 1665 . 1676 1809 1888 1896 2270 2347 2384 cb03s
CLRAL &Hsag. 16048 Séeo
CLRALL= 104420 1365 13; 1400 1431 1469 1533 25368
CLRTBL 1496 1& 16878
CLRT1 005152 16888 1690
CLR1 O04SEd - 16058 1609
CNTL = 104434 1321 4
CNTLU 012166 e5c3s 254 2586 . -
COMAND DO0OSBM 8%. 1%! 1623% 1b2b* 1629% 1B32* 165l 1722 1829 elle 2les 2216 2284
COUNT  DOOSHY 9748 2534% 2545 2561
CTRDEX 004536 1885 [881  1597s
CTROMP (00S100 16718 1681
ST R O
DATERR B07214 399" Sithe
DATER1 00775M 216l 21708
DECOUT 011542 e4es 52320 :
DECPNT 011630 c418#% e4eH e430% 24473
DECPR _ Oiiuie 24178 25 |
= 104426 11 111 1856 1873 1882 1895 ceve 2:59 2ees 2289 2344 2348 2599
DEC! 011570 2433 e43S 24384
DicE §ﬁw' SR - S ——
S%GIT 11622 S: B . gau E"lg? 2436% 2439% 2442 24448
Dl 000S14 9598 2S06#%

-
8
3
&
2
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MACY1l 27(732) 10-SEP-76 12:19 PAGE 6l

CROSS REFERENCE TRBLE -- USER SYMBOLS

TM-11 DATA RELIABILITY 7 TRACK

DZTNCC.P1L

1458 1527 1568 1580

1426
1598
1099%

TR T SRaNnY

= 4 o= 4 ol = o—f o= o= = —g

BRanis wmmwmmmmmm

g ] o o] 1111111111

mmmmmmmmmmmmwmmmnmmmmmwuam 3855538

—g g —4 A rded do—d o=@ o=t o= &

e

mmmmmmmmmmmmm
Sod0ABARSE

111111112111111 ll..

888

muaren
il B

~O)
06
U.sn.
e |
Snym
B P
Fune.
—t ot ot
an
-—
Fuo
——t
0 —i
o mlo
o usrT
o Y——r—
E r~ - o
e - B oOeN0
™ un ~~
o -4 i P 1
2®
% —4 —d . -
wn o ~
u (¢ 7] — —
| W 3% B3
2 28 2ys @ Sgr
B & S B 6B 5 %
-4 NN N —~ Uy —
: o Wk w
x I~ FMOD— ™M ....-12“
0 (4 7] -y r - o
- o — wnmem —t —
- (V) —a U0 —% — ey
O D = D e o
u M=— ™M —t — DN m JO
FM @ salom —% - M
— —y - —uny —
i — owToe ™ T
2 5858 omizf £33
= o o~ m (SR o
g et w4 — - =Y

30 I Wk W L. 5. 52 8 5 1

SgasrRelisiiactie B8

1 112111112111111111

3
:

it

1186 1616 1644

1184%

SR
2eTasRroRRALS

—— —— 1111

¥

2
l
l

eI MR

111111111111
000000000000

mmlaau-sga

~—e g rdrderd et —d —4—4 —4
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TM-11 DATA RELIABILITY 7 TRACK MACY1l 27(732) 10-SEP-76 12:19 PAGE b2
DZTMCC.P11 - CROSS REFERENCE TABLE -- USER SYMBOLS
MSG19 Ol 1870  2687s
HSGé lggg& 1194  2609s
} 1875% # 1879 26904
93
l 978
l 18
MSGe l cbb 7048
MSGey Ol 1838  2709s
NSGa2s 0{ ?15:
1 7238
| :
MSG30 Ol 1339 2729
MSGS 1256M 131 1S
1 lé l 198
1eel 1 26208
12694 184 26  cbeis
MSG9  01g75! el79 2b37s
MSG3R 012776 elba  gb4ls
MSGI8 013021 2336  264Ss
MTC 000S0e 9S4s 108i* 1085  1087% 1649  1651%  16S4%  1697% 1722% 1723
1830% 1B832% 1833% 2llex 2113 2l25% 2leb* 2130 2216*% 2217+
' ceBS* 2295 2 g3lo% 2313% @3cb* 2327 2233l 2332* 2338
MTS 000s00 aggg: 1089 1094 109  16Sex 172S% 1733 1825  2115* 2129
HTVTR 000S36 9%8: 1696%
MYCTRS= ?8:3%& i 1403 1410 1417 1434 1442 1449 1471 1478
' 1520 1S 1553 1570 1659 1672  2594#
e BRI B o
NONSTP  OOSH 17274 1742 1751 754
NO.SEL DOl64M 1093 1095 1097 = 1099
NRREAD 000636 10048 2193% 2268
NUMTST 001330 10368 10S9% 119%#* 1201 1312% 1313  13S0#
0014;5 106 10674
NXT.TU 001S 10878 1102
0cT 011424 e3%4*  g404x  2408s
OCTP 011430 e355  g362 368 2391 2402  2410%
0C 011316 23878 2577
OCTPRT= 604412 ele? 2169 2339 2341 2526  2593#
0CT1 11336 e389  2391»
0CTe 011354 23958 2405
ouT 012220 esl4 eSlb 2520 253ls 2548
OVER4K 001510 1066  107¢2% :
001332 10378 1323% 1324 1344  1348% 1Sl11 1557  le6a4 1627 1630
1756 1845 1857 1902 2053 2055 2I40 2l46 223l 2243
;Egb 00;2;6 fggq 2857' 20l 2022 2027 2034 204 2053
i
PATEN2 007234 20Se  206ls
PATED 006604 1908  1926#
PATEL 006620 1310  1833s
PATE2 006BSO 1912 1947s
PATES 006664 1914 1955

1730 1734 1829%
2219 2282 2284+

2213% 2289% 229

1489 1497 1505

1709 1714 1743
2357  238M ed7l

|
i
.
|




TH-11 DATA RELIABILITY 7 TRACK Y1l 27(732) 10-SEP-76 12:19 PAGE 63
DZTH%C.PH CA&S REFERENCE TRBLE -- USER SW%SL.‘»

PATEY 006700 1916 19628 198 1969
PATES  0OB744 1318 19808
PATE? 1 ' 2012 2018
par CIO
PAT 1 i
PATO3 008672 1915 19588
PATOY 006724 1917 19718 1977
4 e
PATPNT 006044 i : |
an '/.l:lJot1£|7ma2 ; z 1355 m: % J413%  I424%  I445F  |4SEH %  1525% = 1539%
igie 1833 1%6he 12 IdA3 idBdv ldoee lerer 233 feG3  1edd
lerae le@d ledax 1700k l7eOs lZle [7u7x  I7Sex 178k 173k 176
179i* 1808 18IS 1823% 1804*  1B31% 1B43¥  1889%  1837% 2 20i0s
2097% 2127% 214w 2145k 214k 21S5% 2ISBx 2165k 2l82%  2191¥ 2209
§222% 2229 2271 228l¥ 2291¥ 2238 2307% 23l4k  2AISk  23lx  Pagew
Bx  g3cor  gdbax  236Bx  g3or  g3Gly  guOak - 2NO7 A Uz 2Nam 2 els
2desk aurpr 2L0M  /d Blx A 27
PERMBS 000622 938s 1815 1886 1B
PEl 006626 193" 1335
PES 006752 1 13824 .
PFILL 007100 1927 1930 1948 1952 1956 1959 2007 20248 2026
PFIL3 00711 1934 1940 2029
PFIL3A 0071 . 20318 2038
PFIL 007144 1981 193  2041s
PFILSA 0071 24z 200
POl 00864 I 19918
A S -
PRTS 011038 1 2165 2182 2307 2336
RANDOM 007406 1760¢ I769¢ 2011 2013 2019 2090# 2098 2149 2153
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