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THERE ARE ¥IX DIAGNOSTIC PROGRAMS ASSOCTATED WITH THE TMB=E DECMAGTAPE
CONTROL ANU 1T8 TRANSPORT SYSTEM, ALTHOUGH PHYSICALLY SEPARATE, TWESE
PROGRAMS MUST mg TREATED AS A LAﬂgg INTEGRATED TEST, AND TO ENSURg PROPER
SYSTEM OPERATION, THESE TESTS MyST BE EXECYTED IN THE ORDER DELINEATED BELOW,
IF A GIVEN TESTY SHOULD FAIL AND 1T APPEARS THAT A FIX MAS BEEN FOUND,

Akl PROGRAMS MUST ONCE AGAIN BE RUN, ONLY WHEN ALL TESTS HAyE RUN y1THOUTY
ANY UNACCEPTABWE ERRORS CAN THE TM&=E SYSTEM BE CONSIDERER UP,

TMB=E DJAGNOSTIC PROGRAMS! ORDER OF EXECUTION

LR R R e R TR I T AL AL AL LA LRy L

1, TMBeE CONTROL TEST PART 1 (MAINDEC=PB82DHTMA)

2, TMBeE CONTROL TEST PART 2 (MAINDEC=@8mDHTMB)

'3, TMB=E DRIVE FUNGTION TIMER (MAINDEC=@8=DHTMC)

4, TMBsE DATA RELIABILITY 9 TRACK (MAINDEC=@8=DHTMD)
5, TMB=E DATA RELIABILITY 7 TRACK <MAijgc.ga-uaTMgz
6, TMBeE RANDOM EXERCISER (MAINDEC=28=DHTYMF)
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2,1

2,49

ABBTRAGT

(L KLY N ]

THE TMBE DRIVE FUNCTION TIMER ASSISTS IN

THE TESTING OF THE TMBE CONTROL UNIT AND

TUig TAPE UNIT, SELECTED QPERATIONS ARE
EXECUTED, TIMED, AND THE TIMES ARE THEN

PRINTED (IN MILLISECONDS), THERE 1S NO LIMIT OR
ERXOR TESTING FACILITIES IN THE PROGRAM, THE
DEGISION ON THE VALIDITY OF TIMES MEASURED MUST
BE MADE BY THME OQPERATOR, ANY CONFIGURATION

OF YP T0 8 TUL@ TAPE UNITS (7 AND @ CHANNEL)

MAY BE SELECTED,

REGUIREMENTS

LT X TN LY X R

HARDWARE

LI Y Y T

POF=8/E, 8/M, B/F

TERETYPE QR CQMPATIBLE DEVICE (TTY)
TME=E DECMAGTAPE CONTROL

TULZ MASTER/SLAVE YRANSPORT SYSTEM

MEMOQRY

L X2 -T X XY

THIS PROGRAM REQUIRES 4K QF MEMORY AND MAY RESIDE IN
ANY MEMORY FIELD, ‘

PREL IMINARY PROGRAMS

Relereafoarvaefoeecwen®

ALl PROCESSOR/MEMQRY DIAGNOSTICS
TM8=E CONTROL FEST PART {
TME=E CONTROL TEST PART 2

PRUGKAM LOADING PROGEDURE

refeomcinorwepenoannRT o

LOAD THE PROGRAM INTO ANY DESJRED MEMORY FIELD USING
THE STANDARD BINARY LQADER TECHNIQUE,

PRUGRAM STARTING PROCEDURE

LI PP PP TR P LIS A AL AL Ll

A, LOAD ADDRESS p2uew

B, LOAD THE EXTENDED ADDRESS WITH THE PROGRAM FIELD.
C, CLEAR SWITCHES

D, DOEPRESS CLEAR, THEN CONTINUVE



3

5,2

E, THE PROGRAM WILL PRINY ITS TITLE AND MAINDEC NUMBER, TREN
ASK FOR DRIVE SELECTION, PRIQOR TO MAKING DRIVE
SELECTION, GO TO THE STANDARD TEST PRQCEDURE [N PARAGRAPH 5,

NQIE! THE PROGRAM MAY BE RESTARTED AT ANY TIME AT ADURESS
g204, IN TH1S CASE THE PROGRAM BYPASSES PRINTING
ITS TITLE AND IMMEDIATELY ASKS FOR DRIVE SELECIION,

STANDARD TESY PROCEOURE

Pelerminesespraesagenee

USE OF THE STANDARD TEST PRQCEDVURE ENSURES PROPER TMB=E/TVU{0D
CHECKOWT, INFORMATIOUN REGARDING THE

TIME LIMIT SPECIFICATIONS FOR THE TAPE OPERATIONS TIMED

BY TH13 PROGRAM ARE GIVEN IN PARAGRAPH 7,1, NO |
ERKQR DETEGTION OR DECISIONS REGARDING PROPER FUNGTION TIMES
ARE CARRIED OUT BY THE PROGRAM,

ORIVE SELECTION

reofovpeflioeadaeMen

TO SPEGIFY THE DRIVE(S) YO BE TESTED, CARRY OUT THE FOLLOWING
STEPS;

A, MOUNT A SPARE REE|l OF INDUSTRY COMPATIBLE MAGNETIY TAPg
ON ALL DRIVES YO BE SELECTED yITH THE WRITE ENABLE
RING IN PLACE (WRITE ENABLED), LOAD TME TAPES ANQ
POSITION AT BQT, ASSIGN DRIVE NUMBERS IN THE FOLLOWING
SEQUENCE) ©@1743136125513341 AND THEN SWITCH ON LINE,

B, START OR RESTART THE PROGRAM AS DESCRIBED [N PARAGRAPH 4,

C, RESPOND TO "SELECT DRJVES®" BY SETVING SR BIT N = 1 FOR
eACH DRIVE TO Bp TESTED (DRIVE N),  TWEN DEPRESS CONTINUE,

0, RESPOND TQ "SELECT 7 AND/OR 9 TRACK OPERATION" BY

SETTING SR BIT N = 1 ONLY FOR THOSE SELECTED QRIVES
WHICH ARE 9 TRACK UNITS, THEN DEPRESS CONTINVE,

TEST PROCEDURE

A2 DX P2 LY P X ]

ACCOMPLISH THE FOLLOWING STEPS FOR ALL DRJVES IN THE SYSTEM
UNDER TEST,

A, SELECT ALL DRIVES IN THE SYSTEM UNDER TEST AS DESERIBED IN
PARAGRAPH 5,1 ABOVE,

B, AS SOON AS TRACK SELEGCTION 1S COMPLETE, THE PROGRAM
WiLL START TIMING THE VARIOUS TAPE OFRATIONS
AND INDICATING ALL TIMES ON THE TTY,

G, REFEAT THE ENTIRE TIM]NG PROCEBURE 2 TIMES,

D, COMPARE THE RESULTS AS PRINTED ON THE TTY WITH THE LIMITS
SPECIFIED IN PARAGRAPH 7,1, ADpITIONAL INFORMATION IS



GIVEN IN THE PROGRAM DESCRIPTIQN IN PARAGRAFH 17,
6, PRUGRAM CONTROQLS

geleoPolocsgmnegen
THERE ARE NO SWITCH REGISTER OPTIONS ASSOCIATED WITH IHIS PROGRAM,
74 ERKQRS

[ 3 X X ¥

THERE 1S NO ERROR DETECTION INCLUDED IN THIS PROGHAM,
ALk DECISIONS MUST BE MADE BY THE USER BY COMPARING
THE FUNCTION TIMES PRINTED ON THE TTY WITH THOSE TIMES
GIVEN IN THE TABLE BELOW,

74l TIME LIMITS SPECIFJICATION

LA R R ER L ERN YL LA A Ak A AN ]

THE TABLE BELOW LISTS THE TIME LIMITS IN THE SAME FORMAT

AS THEY ARE PRINTED ON THE TTY, TIMES LISTED UNDER UNJT @
ARE 9 TRAGK TIMES, AND YHOSE UNDER UNIT 4 ARE 7 TRACK TIMES,
ALL TIMES ARE IN MILLISECONDS,

FYUNCTJON (9TRAGCK) /= (TTRACK) /e
80P BFI UN1T@ UNITL

WR FM BOT DELAY 185 15 185 -
WRITE SHUTBOWN 2,7 2,5 2,7 8,9
WRITE START 8,9 1.0 12,6 1.9
WR NONSTOP GAP 11,7 2,0 14,5 2.,¢
BKSP SHDWN&SDWN 19 5 19 5
READ SHUTDUWN 1.8 g5 1,8 g.,?
WRITE X]RG 95 1¢ 95 ig
LAST CHR TU CyR 2,26 0,1 2,26 g.3
RD FM BOT UELAY 185 5 185 15
SPCE SHOWN*SDWN 14 3 14 5
WRITE EQF 108 10 105 2
ER TO EF SF TME 100 10 105 19
WR TO ERASE HEAD 12 5 12 5

1 INCH DATA TIME 22 1 22 i
GAPY

GAP2

GAPS

GAP4 GAPSI 8>7>6>524>1) 1+2€1,7) 223

GARS

GAPG

GAPY

GAPS

556 BF] UNITL /= (7TRACK)

WK FM BQT UELAY 185 15

WRITE SHUTDOWN 2,7 2,5

LAST CHR T CyR 2,33 - 8.1

BKSP SHDWN®SDWN 19 5

READ SHUTDUWN 1.8 2,3

L INCH DATA TIME 22 3



20 BPI UNIT1 #/e (7TRACK)

WR FM BOT DELAY 18% 15
WRITE SHUTDOWN 2,7 0,3
LAST GHR TO CUR 1,93 g,2
BK§P SHOWN®SDWN 19 5
READ SHUTDOWN 1.8 2,5
1 INCH DATA TIME 22 3
8, RESTRICTIONS

ReRoeoloegon

NONE,
9, EXECUTION TIME

B?ﬂ-g-ﬂ,-q?-ag'

EXECUTION TIME VARIES DEPENDING ON THE NUMBER AND TYPEE OF
DRIVES BEING TESTED,

16, PRUGRAM DESCRIPTIQN

fleforalinopeasrreany

10,1 WRITE FROM BOT DELAY
TH}S 15 THE TIME NEGESSARY TO MOVE BEGINNING
OF TAPE (BOT) MARKER APPROXIMATELY 6 INCHES
PAST THE WRITE HEAD, ,
THE FIRST RECORD QN TAPE MYST BE WRITTEN
AT LEAST 3" AWAY FROM THE BOT MARKER,
PRUCEDYRE YO MEASYRE TIME]
A, REWIND TO BOT,
B, INITIALIZE WC & CA LOGATIONS,

C, LOAD COMMAND REGISTER
WITH DRIVE SELECT, 80@ BPl, ODB PARITY,

D, LOAD FUNCTION W]TH WRJTE & GO BITS,

B, NOMITOR CA REGISTER UNTIL 1T INDICATES FIRST
WORD HAS BEEN TAKEN,

F, THE TIME FROM "GO" UNTIL FIRST WORD [S
OYTPUT 1S "WRITE FROM 8OT DELAY."

10,2 WRITE SHUTDOWN
THIS 15 THE TIME NECESSARY TO CONTINUE MOVING
TAPE AFTER A RECORD 15 WRJTTEN SO THAT THE
PROPER INTERRECORD GAP WLk EXIST BETWEEN RECORDS,
FROCEDVYRE To MEASURE TIME!
A, REWIND TO BQT,

B, INITIALIZE WC & CA LOGATIONS To WRITE ONE



2p®(1@) WORD REGORD FROM BOT,

C, LOAD COMMAND REGISTER WITH DRIVE SELECT,
8g% B8P!, QDD PARITY,

D, LOAD FUNCTION WTH WRITE & GO 817S, |
E, AFTER MTTF SETS INDICATING THE END OF RECORD, INTITATE A CONTINUOUS WRITE
AND TIME TILL THE FIRST WORD IS TRANSFERRED FROM MEMORY o
TO THE TMewE CONTROL (OCCYURS APPROXIMATELY ON THE LEASING EDGE
OF SDWN), |
10,3 WRITE START

THE TIME NECESSARY FOR TAPE TO ACCELERATE 10
FUkL SPEED + GUARANTEE A 1/2" INTERRECORD GAF,

PRUCEDYRE T0 MEASURE TIME]

SAME A% "WRITE FROM BOT"™ EXCEPT NOW WE ARE
NQT AT BOT,

Ay INITIALIEE WC & CA REGISTER,

B, LOAD COMMAND WITH DRIVE SELECT, 882 BRI, Q0D PARIIY,
€y LOAD FUNCTION WITH WRITE § GO BITS,

D, MONJTOR CA FOR ;TS SECOND INCREMENT,

£, THE TIME FROM "GO"™ UNTIL 2NO INCREMENT OF CA
1S APPROXIMATELY EQUAL TO "WRITE START",

10,4 WRITE NONSTOP GAP
WRITE NONSTOP GAP ]§ EQUIVALENT TO THE SUM
UF "WRITE SHUTDOWN®™ & "WRJTE START® AND |S
THE TIME NECESSARY TO INSURE THAT THE INTERRECORD
GAF Wlhi BE AT LEAST 1/2" WHEN WRITING
NON’STQPn
PRUCEDYRE T0 MEASURE TIME}
A, INITIALIZE WC & CA LOGCATIONS
8, LOAD GOMMAND WITH DRIVE SELECT, 802 BPI, QDD RARITY,
Cy LOAD FUNCTIONJWRITE, GO BITS,
Dy WALT FOR "JOB DONE,"

€, ISSUE "CLF,"

e 3

y RE®INJTIALIZE WC & CA LUCATJONS,

163

+  LOAD FUNCTIONJWRITE, GO BITS,

. TIME FROM 2ND ®GO™ UNTIL FIRST WORD OF 2ND WRJTE
1S QUTRYT IS "WRITE NONSTQP GAP,"

= =



19,5 BAUKSPACE SHUTDOWN + SETTLE DOWN DELAY

TH)IS 18 TH$ LENGTH QF TIME NECESSARY 70
GUARANTEE THAT IF A WRITE QPERATION FOLLOWS
A BACKSPAGE THE TAPE WILL BE POSITIONED
SUGH THAT ALL PREVIOUS DATA IS IN FRONT

OF THE WRITE AND ERASE HEADS AND WILL

BE ERASED,

PRUGEDVRE TO MEASURE TIMEY

HECORD 1S USED WHIGH WAS JUST WRITTEN IN
PREVIQUS TEST "WRITE NONSTQP GAPw,

A, LDAD COMMAND W}TH DRJVE SELECT, 822 8P, QDD PARITY,
B, SET WC TO BACKSPAGE i RECQRD,
C, 1SSUE BACKSPRACE, GO,

D, AfTgR #OB-DQNE BECOMES A ONE
INDICATING THE BEGINN]NG OF THE RECORD
MONITOR TUR UNTIL 1T BECOMES A "i",
THE TIME FRQM JOB DONE UNTIL TUR 18
"BACKSPACE SHUTOOWN & SETTLEDOWN ODELAY,"

10,6 READ SHUTDOWN

THIS IS THE AMDUNT OF TIME NECESSARY TO CONTINVE
MQYING TAPE AFTER A RECORD 1S READ SO THAT

THERE IS ENOUGH GAP FOR TAPE TO BE FULLY
AGCELERATED IF A READ IS FOLLOWED 8Y A BACKSPACE,
"READ SHUTDOWN" MUST ALSO BE LESS THAN "WRITE
SHUTDOWN® TO GUARANTEE THAT THE WRITE AND

ERASE WEADS W]LL BE POSITIONED SUCH THAT

ALk PREVIOUS DATA IS IN FRONT OF THWE HEADS

ANU W1,LL BE ERASED IF A WRJTE FOLLOWS

A KEAD, IN ADDITION WHEN A WRITE FOLLOWS

A READ THE INTERREGQRD GAP MUST STILL BE

AT LEASY is2",

PRUCEDWYRE TO MEASURE TIME|

A, RECORD USED IN "BACKSPAGE SHUTDOWN" IS READ,
B, INITIALIZE WC & CA REG]STERS,

C, 1SSUE READ FUNGTION, 802 BPI, 60,

D, AFTER MTTF SETS INDICATING THE END OF RECORD, INITIATE A CONTINUOUS WRITE AND
TIME TILL THE FIRST WORD IS TRANSFERRED FROM MEMORY TO THE TM8=E CONTROL
(OCCURS APPROXIMATELY ON THE LEADING EDGE OF 3DWNI,

10,7 WRITE XIRG

THIS |93 THE TIME NEGESSARY TO CAUSE THE
GENERATION OF AN INTERRECORD GAP TWAT IS AY



16,8

10,9

LEAST 3" LONG AS COMPARED WITH THE NORMAL
3/9n AP, THE PURPOSE IS TO ELIMINATE
WRTE ERRQRS THAT MAY BE CAUSED By A
DEFECTIVE AREA ON TAPE, NORMALLY ONE
REWRITE WITH XIRG WQULD BE SUFFICIENT

IF 1T ISN'T THE PROCEQURE WOULD BE TO
REFEAT THE "BACKSPACE=REWRITE WITH XIRG"
SEQUENCE UNTIL A RECOURD 1§ WRITTEN WITHOUT
ERHQRS, EACH SUCCESSIVE REWRITE WoUuLD ADD
§r 70 THE INTERRECORD GAP UNTIL "GOOD" TAPE
WAY REACHED,

PRQCEDURE TO MEASURE TIME}

A, TAPg 1S NOY BOT,

B, INITIALIZE WC & CA REGISTERS,

C, ISSUE WRITE WITH XIRG FUNCTION, 822 BPI, GO,

D, MONITOR CA TO DETERMINE WHEN
FIRST WORD IS QUTPUT,

E, TWE TIME FROM "GOV UNTIL FIRST WORD IS
OUTPUT 1S "WRITE WITH XIRG",

LAST CYARACTER YO CY READY

THIS 15 THE AMOUNT OF TIME 1T TAKES FOR THE

CONTROL TO SENSE 3 MISSING WORDS ON TAPE

(END OF REEORD) UNTIL "CU READY" BECOMES A "3,"

PRUCEDYRE TO MEASURE TIME] o

A, PROGRAM USES SAME RECQRD THAT WAS
WRITTEN QURING "WRITE XIRG."

8, LOAD COMMAND WITH DRIVE SELECT, 889 BP], QDD PARITY,
G, INITIALIEE WC TQ SPACE REVERSE 1 RECORD,

D, HAIT FOR 40B DONE,

E, REINITIALIZE WC & €A LOCATIONS,

Fo LOAD CoMMAND WITH DRIVE SELECT, 800 BRI, Q0D PARILY,
G, JSSUE READ FUNGTION, GO,

H, WAIT UNTIL WC2@ AND THEN MONITOGR nCU READY"
UNTIL 1T BECOMES A "iV,

Jir THE TIME FROM WC=@ UNT]L "CU RgADY" 8 { IS
"_AST CHARACTER TO CU READY",

READ FROM BOT
THE FIRST RECORD WRITTEN QN TAPE 18 SUPPOSED



10,10

10,11

TO BE AT LEAST 6" FROM THE BOT MARKER,

IN YHE EVENT YHAT THIS CONDITION WASN'T MET
IT 1S STILL DESIREABLE TO READ THE RECORD,

READ FROM BOT IS THE TIME FROM WWEN A READ

FUNCTION I8 ISSUED UNTIL THE FIRST WORD IS

QUIPUT,

PROCEDVRE YO MEASURE TIMED

Ay THE RECORD THAT WAS WRITTEN JUST OFF BOT
DURING "WR{TE START" [$ USED,

B, TAPE 1S REWQUND TO BOT,
€y INITIALIEBE WC 8 CA REGISTERS,
D, 1I8SUE READ FUNCTIQN, 800 BPI, GO,

E, MONITOR CA TO DETERMINE WHEN FJRST WORD
IS QUTRUT,

P, THE TIME FRQM "GOw UNIL FIRST BREAK IS
"READ FROM BOT,"

SPACE SHUTDOWN + SETTLEDOWN DELAY
SPACE SHUTHOWN ]S THE AMOUNT QF TIME NECESSARY
TO CONTINUE MOVING TAPE AFTER A RECORD IS
SPACED OVER IN THE FORWARD DIRECTION FOR THE
SAME REASONS AS "READ SHUTQOWN",
PROCEDYRE TO MEASURE TIME!
A, SAME RECORD IS YSED AS IN T3 WRITE START,
B, INITVIALIZE WG TO SPACE FORWARD 4 RECORD,
€, 1SSUE SPAGCE FORWARD FYUNCTION, 882 BPI, GO,
D, MONITOR JOB DONE UNTIL IT IS =i,
€, TIVE FROM JOB DONE =4 UNTIL TUR IS

"SPACE SHYTDOWN + SETYTLEDOWN DELAY",
WRITE EQF
TO WRITE AN END OF FILE MARK 1T S NECESSARY
FOX TAPE TO MOVE 3 INGHES BEFQRE WRITING
A KECORD WITH EXTENUED INTERRECORD GAP.
HOWEVER, AN EQF MARK CORRESPONDS To A
1 WORD REGCORD, THE TIME SHOULD BE
SLIGHTLY LARGER THAN "WRITE XIRG",
PRUCEDURE T MEASURE TIME{
A, TAPE UNJT 1S REWOYND TQ BOT,

B8, INITIALIZE WC & CA REGISTERS,



¢, ISSUE WRITE, 8@@ BPl, GO,

O, WAIT FOR J0B DONE,

£, 188VE CLF,

F, 1SSVE WRITE EOF FUNCTIQN, 822 BPl, GO,
G: WAIT FOR JOB DONE =1

W, THE TIME FROM "GO"™ UNTIL "JOB BONE" IS
"WRITE EOQF,"

19,12 EQK TOD EOF TIME
THIS 15 THe TIME Ngsngp TO MOVE TAPE FROM
THE END OF A RECORD TO AN END OF F{LE MARK
WRITTEN AFTER [T, THE PRQCEDURE USED TURNS
OYl TO BE A TEST OF THE WRITE AND ERASE
WEAD POLARITIES, IF THE TIME PRINTED IS

EQUAL TO ZERO [T IS AN INDICATION THAT THE
EQF WAS NOT FOUND WHEN "JOB DONE" BECAME A ONE,

THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING
PRUBLEMS |
1, ERASE HEAD POLARITY REVERSED,

2, ERASE WEAD CURRENT NOT SUFFICIENT TOQ FULLY
SAYURATE TAPE,

3, ONE OR MORE OF WR]TE HEAD TRACKS POLARITY
REVERSED, |

4, ONE OR MORE SENSITIVE READ AMPLIFIERS,
%, WRITE EOF FUNCT{ON DJON’'T REALLY WRITE AN EQOF MARK,

UTHERWISE "EOQR TO EQF 8SPACE TIME"™ SHQULD BE
SL1GHTLY LARGER THAN "WRITE EQF,"

PRUCEDYRE TO MEASURE TIMEY
A, A RECORD AND EOF WAS PREVIOUSLY WRITTEN

FROM BOT FOR "WRITE EQF",
8, TAPE |8 REWQUND T0 B80T,
C, REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD,
D, BACKSPACE OVER REGORD JUST WRITTEN,
E, SET WC REGJSTER TQ SPACE 2 RECQRDS,
F, 1SSUE SPACE FQRWARD FUNCTION, SET GO,
G, WAIT FOR WC REGJSTER TO INDICATE THAT

FIRST RECORD WAS BEEN SPACED OVER THEN
MONITOR "GU REAQY™ UNTIL IT BECOMES A



mim, AFTER "GU READY™ CHECK TO SEE IF "EOF"
1S A 1 IN STATUS REGISTER, IF EOF 1S NOT
SET THEN ZERO TIME COYNTER,

MW, TIME FROM WCswi UNTIL "CU READY® IS

"eOR TO EQF SPACE TIME,"
10,43 WRITE TO ERASE HEAD

THE "WRITE TO ERASE HEAD" TEST [NSURES THAT THE

TAFE IN FRONT OF THWE: WRITE HEAD IS ERASED

DYKING A WRITE OPERATION,

PRUCEDVRE TO MEASURE TIME}

A, A LONG RECORD MAS BEEN WRITTEN FROM BOT, SAME
REGORD THAY WAS USED TO TIME "WRITE FROM gOT
DELAY" , '

B, TAPE 15 REWQUND TO BOT,

C, WC REGISTER IS INITIALIZED FOR A 3 WORD RECORQ
CA REGISTER IS INITIALIZED TO 3775,

D, LOAD COMMAND REGISTER WITH DRIVE SELECT.
8g% BFY, 0DD PARITY,

E, LOAD FUNCTIQN REGISTER W]TH WRITE & GQ BITYS,

F, MONITOR CA UNTIL 1T 1S 3777 INDICATING 2 WORDS
HAVE BEEN OUTPUT, THEN ISSUE CLT WHICH

STOPS ALL DATA TRANSFERS & CAUSES THE DRIVE

T0 SHUTDOWN,

G, REWIND TO BQT,

Wy, INITIALIZE CA TO 3773

1, 1SSUE READ FUNCTION, 89® BPI, SET GO,

Wi MONITOR CA UNTIL IT IS 3777 THEN
GO TO TIMING ROUTINE AND TIME UNTIL CA=4D00
THIS TIME WILL INDICATE THE DISTANCE BETWEEN
THE LAST WORD OF THE NEW DATA AND THE
FIRST WORD QF THE OLD DATA WHIGH 1S ALSO
THE' AMOUNT QF TAPE THAT WAS ERASED BY
THE ERASE WEAD DURING THE WRITE OPERATION,

10,14  ONE INCGH DATA TIME

ONE INGH OF DATA, B@® BP] (ALSD 556 § 208 IF

7 LHANNEL UNIT), 1S WRITTEN AND TIMED 7O

DETERMINE I1F TAPE ]S MOVING AT PRQPER SPEED.,

PRUCEDVRE Y0 MEASURE TIME]

A, INITIALIZE WC & CA REGISTERS, CA(3776) WC(e200R)



10,15

8, ISSUE WRITE FUNCTION, 802, 556 QR 208 BPI, GO,

G, WAIY FOR CURRENT MEMORY ADDRESS REGISTER
TO INDICATE FIRST WORD IS TAKEN AND THEN
~ MQNITOR WQRD COUNT UNT]L EQUAL TO ZERQ,

D, TIME FROM FIRST WORD QUTPUT UNTIL WORD
COUNT=@ 1S "ONE INCH DATA TIME,®

¥ CONSISTENCY

FOR PROPER OPERTION THE [NTERRECORD GAPS QN
TAFE MUST ALWAYS BE AT LEAST 1/2 OF AN INCH,
THIS WILL ALLOW DATA WRITTEN USING ONE TAPE
UNIT TO BE READ ON ANQTHER TAPE UNIT WHEN

THE START/STOP CHARACTERISTICS OF EACH UNIT
ARE DIFFERENT, THE MINIMUM GAP SIZE OF

1/2 AN INGH xs GENERATED WHEN A WRITE FOLLOWS
A READ,; ALL OTHER GAPS SHOULD BE LARGER
DEFENDING ON HOW THEY WERE WRITTEN,

FRUCEDJRE To MEASURE TIMEL

A, A TOTAL OF NINE RECORDS ARE WRITTEN ON
TAPE (FROM BOT) UTILIZING DIFFERENT SEQUENCES
TO GENFRATE THWE INTERRECORD GAPS,

B, THE TAPE |§ REWOUND TQ BOT,

€, INITIALIZE WORD CQUNY AND CURRENT ADDRESS
REGISTERS,

O, ISSUE READ FUNCTIQN, 808 BP1, SET "GOw,
E, WAIT FOR "CY READY" YO BECOME A 1
THEN REPEAT STEP C AND RESET ngO® T0
CONTINUE NONSTOP,

Fo NOMITOR CA REG%STQR TQ DETERMINE WHEN
FIRST WORD IS INPYT,

G, THE TIME FROM WWEN "GQ"™ IS RESET UNTI|
THE FIRST WORD IS INPYT WllLL REFLECT
THE SI2E QF THE GAP,

W, STEPS E,F ARE REPEATED UNTIL ALL 8
GAPS ARE MEASURED,

PROUGRAM SEGQUENCE FOR EAGH GAP|

GAM{ WRITE FDLLOWED BY A WRITE sNoNsvoka.

GAP2 WRITE FOLLOWED BY A WRITE (START/STOR),

GAMS READ FOLLOWED BY A WRITE (START/STOP),

GAP4 WRITEwBACKSPAGE FOLLOWED 8Y A WRITE (START/§TOP),

GAMS SAME AS GAP4 EXGEPT WRITE«BACKSPACE REPEATED 2 TIMES,



SAME AS GAP4 EXCEPT WRITE=BACKSPACE REPEATED 3 TIMES,
SAME AS GAP4 EXCEPT WRITE=BAGKSPACE REPEATED 4 TIMEF,
g JAME AS GAP4 EXCEPT WRITE=BACKSPACE REPEATED 5 TIMES,

121 IR ]
> >
e g
~N O

G

A

GA¥ LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSHIP}
B>7>6>52421, 1-2%1,7, 223

R 3

10,16  FUNCTIONS AT 556 BP]

ALk OF TWg PREVIOYS TESTS WSEp TWE DENSITY OF 802 BPJ, ﬂ

IF A 7 CHANNEL ORIVE 15 SELECTED IT IS UBEFUL TQ RUN SEyERKL OF
THE TESTS AGAIN USING DENSITY OF 586 BPl, REFERENCE

THE PROPER PARAGRAPHS FOR A DESCRIPTION OF EACH TEST,

16,17  FUNCTIONS AT 282 BR]l,

SAME AS ABOVE,
REFERENCE 8,16, "FUNCTIONS AT 556 gP1I",

13, LISTING (ATTACHED)

FeBope®



/IM8E ORIVE

vgio
L} ¥

vgeg
0g21
up22
vg23
6924
vg2s
vg26
vp27

vgsg
'R
vp32
we33
03¢
vg3s
936
0937

LTAL

[14Y )

7800

ooge
weeo

¢TMgE ORIVE FUNCTION

(443
LA ]
g4y
(1AL
vges
vpas
op47

(AL
[TL]S
ve5e
053
6954

oege
(111}
(L1}
2080
oege
ooep
21T}

FUNCTION TIMER MAINDEC=PB=OHTMCeAsl

/TMBE DRIVE FUNCTION TIMER

/COPYRIGHT 4972, DIGITAL EQUIPMENT CORPORA®ION, MAVN‘RD. MASS,
//INSTRUGTION EQUALITIES//

LHCR=670Y
CNCR#6702
LCARSQ723
CCARFO704
LCMREGTRS
LFGR=6706
LOBRE6707
RWCRE6731
cLTs0742
RCAR=67143
RMSR=8714
RCMRE6715
RFER=0718
RDBR=6747
SKEF34723
SKCEEQ722
$KJ0=6723
SKYR= 8724
CLPe8728

cKDLT4726

$BRM=6727

TIMERSJMS | XTIME

40
INDX10, @

(2%

INDX12, @

20

DRVTAB, 0002
1800

ALLTYy

o esesuane

W7,

TIMER MAINDEC=p8=DHTMCuAal

KO1008,
K4Qo1,

PALLD  Vid2  1740€Ta73 {06
MAINDEG=28=DHTMCoAaL

/LOAD WORD couuv. ELR AC,

/7GLEAR NORA € 2

Euan CURRENT ngltss. CLR AC,

LEAR CURRENT
/kQAD conn;uu n:cis an AC
7h0AD FUNGPION nza! . c WR g,

7R0AD DATA BUFPER,

IREAD GONMANG n:oi

/READ ruue?;nn . SYATUH 4 REGISTERS,
7READ DATA BUFPER,
/9KIP IF. EAROR FLAG 15 SET,
ZBKIP Ir GONTROL 18 NOY BUBY,
73K1P O Jha DONE,

41314

/GLR THE aN?R #Lgn
T) GLR M r. EF &

/UWECK FOR DATA L ;

/8ET BREAK REGU!!T OR- ONE DATA BREAK,

PALLE  V3d2 17e0CTs 73 9196

PAGE &

$RANlroaf MASTER IF TUR,
svatus REGISTERS,

PAGE o1



/TMBE ORIVE FUNCTION TIMER

via7
0130
0334
V132
0133
01,34
0135
0136
0137
v14g
0341
0442
0143
V144
0145
V148
0347

0159
9151
vy152
0153
0154
0155
0156
0157

0169
0164
w362
03163
0164
v188
01,66
vie7

017
0171
0172
173
9174
(294 1
0176
v177

v20p
20y
0202
V203
2204
6208

1008

2280

4474
6000
4474
6017

/IMBE ORIVE FUNCTION

0279

MAINDECw@B8eDHTMCuASL
Ki0eb, 1000
Kl peie
k2.5,  p235
KMi LY
KM2s 2
KM3, «3
KM18, «i®
XBAK BAKSPA
XR}ITEYL: RITEL
XREAD, READ
XREADY; READY
Kp4By, 0400
X8RP 1, [}
LINK16, T3é
XEND:  FIN]
XREADZ2, REAQDZ
INGH, @
NUMTBL, 268

263

262

203

264

269

264

267
ALLTBL, @

]

[

[

[]

?

[

0
TU7TBL, B

?

2

[]

2

]

[

[
#2090
START, SKP CLA
RESTAR, JMP SELECT

JH! 1 XMESS

MSG3
JME 1 XMESS
M§G2

TIMER MAINDEGw@8eDHTMC=A=L

//ROUTINE FOR TRANSPORT SELECIJON END
/47 OR 9 TRACK OPERATION,

7

SELECT) JMS | XMgSS
MSG3
HuT
LAS
DCA DRVSAY
JMS 1 XMESS
M§G4
HL Y
LAS
0CA TRKSAV
DGA CNTALL
DGA CNt?
TAQ (DRVTAB
DGA DRYPNT
TAQ (ALLTU
DEA XALL
TAQ (Ty7
DGA XTy?
TAQ (NUMTBL
DGA NUMPNT
TAQ (ALLTBL
DA TBLALL
TAQ (TU77BL
DCA TBLTY?
TAD K7770
DEA DRVCNT

CHKWRD, TAD DRVSAV
SMA CLA
JMP URBATE
TAQ 1 ORYPNY
DCA 1 XALL
TAQ 1 NUMPNT
DGA 1 TBLAL
1SE CNTALL
TAD TRRSAV
SPA CLA
JMP UPBATES2
TAQ 1 DRVPNY
DGA 1 XTU?
TAQ 1 NUMPNT
DGA 1 TBLTY?
152 CNT?
158 TBLTU?
158 XTy?
158 TBLALL
152 XALL

UPDATE, ISB DRVCNT
SKP

Jue ENBCHK
15% DRVPN¥
158 NUMPN

PALLD  Vid2 17<0€Ta73 9106 PAGE 1s2

/WEGINNING OF WEADER,

PALLE  VidE2 17=0CTe?3 9186 PABE o3

/SET IWITGRES T0 SELECT TRANSPORTS,

/GET iwlfcnzs FOR TRANSPORT SELECTION,
73AVE SWITEH
7¥eY ;wxvcn:s ¥hom 7 OR 5 TRAGK OPERATION,

/GET lHlT?RES POR 9 OR § TRAGK SELECTION,
/SAVE BH
/INITIALLIER cOUNTERS,

ISETUP POINTER

/FOR
/!ﬁTUF PU%NT[R FoR TABLE WHICH Wikl HOLD
/ALL 1U=s8/S To BE
/8ETUP PO}NT!R FOR TABLE HH!CH Wikk HOLD ONLY
/7 TRAGK TUe4@/S TO BE TESTED,

rur GOUNTER to EXIT THIS ROUT
rs OF SELECT WORDS uAv BEE
1CKYP ORIVE SEL

uTl H
N CHECKE
EGT WORD
/HINU! AC INDIBATES DRgVE is SEL&
N

NE WHEN ALL

ECKED,

TeD
/THIS QRIVE NO¥ SELECT E ALL P
/8AVE DRIVE SEL:C ED IN TABLE GONTAIN

/ALL QRIVES 10 BE TESTED,

GTED,
b Dl f!ls.
TAINING

/GOUNTER FBR SELECT ALL ORIVES TABLE,
5:!553’~E'§§5:'§#‘. 9“VREGK OPERATION,

E SELECYED, EXIT AND URDATE POINTERS,
/7 TRAGK stutc?to. SAVE IT IN 7 TRACK
/SELECT TABLE,

/KEEP GOUN® OF ALL 7 TRAGK DRIVES SELECTED,
/UPDATE ALL TABLE POINTERS,

/GHECKED ALL Bé?! oF l!LEGY WORDS?
/N0, CONTINUE
/YES, BEGIN TKST!NG SELECTCD DRIVES,



/TMBE QRIVE FUNITIH TIMER

€271
vera
@y
e27a
€27%
9278
wz77
4303
0304
w3ee
u3es
U3T4
03es
o3Bg
Q3nY
v3i0
€314
6312
B313
U314
©3Ls
€316
(A%
v320

0347

vye?
v37e
0374
8372

4%
1344
7884
‘3‘4

a‘:

aaaa

(L1 1]
8377

ol

/IMBE DRIVE FUNCOTION

373
3T4
[ E24 ]
2378
2377

6i68
241 ]
[I-LT ]
@32
(121
[A17]

MATNCEG=Ba=0HTHGw AwL

Clole
TAG DRVSAV
RAk
DA DRVSAY
Gl
TAY TRRSAV
Rk
ChA TRKSAV
Qb
Ll CHKWRD

ENDGHK, TAD CNT7
SEA ULA
wHP ed
TAQ CNTALL
SNA CLA
MR SELECT
TAG (3767
{11 ONES
TAD (=430
oeA ONESCT
SMA )
OEA ONCE
QH: 1 NES
%Al 0
1g§ ONES
15 ONESCT
wiP yud
TAR 16377
oG INBXLE
JH8 1 XMESS
M3gs
Wi 1 XMESS
MG
JHE 1 XWEAD
JHE T XCARLF
BGA | Wik
) tier
JHP 1 LINKE

LINKS, T3

XA+ AkkTU

XYU7. 147

DRVENT 6

TRKSAV, @

DRVEAV, 8

X777, 7770

CNES, B

ONESCT, ©

TEMER: MAINOEQuE8eUNTHUsARL

RETY

oyt

T

RETZ,

oyT2.

FAGE

FALLD Va2 {700CTw?3 9186 PAGE o4

/GET GRIVE SELECE WORD,
7HETUP NEXY BIf O B EMEGKED,
/8AVE 1T,

/GET VRACK SELECT WORD)

/gcrun NEX? 8 $ 10 BE EWECKED,
79AVE 1T,

/00 xT ALk A

/GHECK TO 8EE !r ANY ORIVES
/HAVE BEEN SELEGTED,

/ND CRIVES SELEGTED, RETURN TO START,
IQILL WRITR aung 275 ONES,

/RERO TIME COUNTERS,
/BEGIN TEGSING,

PALLY ViR 1960LT899 9106 RABE 108

Z¢TIME WRITE FROM @07 DELAY//

ghd otk

1
¥ig

(Q*?&
32; i xnnno
JME T XHCSA
3776
o ‘: ali
L4
?Agﬂ hual
MR
TaQ K4igo
LPER
TIMER
ngaa
SPA CLA
ox;nv )
W LES
chf )
JHP RETL
JM3 1 XMESS
H§ETY
TAQ NVALL
OGA

L KP‘?HT

/
CLA CLb
TAY (ogra
ooA oy
JN8 1 XRgND
JHE 1 XWECA
37,8
a3
ME I SEUALL
enk ovoess
L6
TAQ Keig0
LFGER
SKyQ
M l'i
cLf
JME 1 (HATCNY
ME RET2

JHE
JME 1 xMeSS

JRETUP T3 EXIT LOGATION,

BB TR

¥ guii RO,

ésn.i..a S e e, 0 et

/RUAD GOMMEANG

/ 2AD FUNI m"i WRITE, GO DITH,
AR HER,

AHAERH AN gtMA!N IN TINING LOOW,

IHALY FOR QUR,

/80 ABAY Next ORIVE,
:quogﬂnguvxs [4 !

/88TUP T2 BXIT LOGATION,
AR ST

7587 lbf ORB
I%QH! s StL ST, oE® BPT, 0DO PARITY,
FhBAD SDHHIND-

#43AD PUNGYION/ WRITE, GO BITH,
suaLr ron e oo,

7GLEAR FLAGS

JEENTINUSUS wRtTe

/MESSAQE. ROUTIRE



/TMBE ORIVE FUNCTION TIMER

0432
0453
0454
4455
0454
0437

(134
v57¢
v577

veog
v601
602
veo3
V604
T
066
veny
ve10
0611
0612
U613
0614
0618
vele
0617
U620
0621

0622
0623
0624
¥625
0626

0627
e3P
g3y
0632
6633
0634
0635
0636
0637
064
064y
0642
0643
0644

6123
1968
3104
4475
5687
0600

S400

/IMBE DRIVE FUNCTION

vs48
ren
0647
2658
0653
0652
0653
0654
0658
656
0637
066
0664
662
0663
0664
4668
U666
w667

67
067y
u672
0673
6674
0675
0676
(1341
9700
2701
0702
0703
0704
v7es
0704
D707
710
071y
¥712
4713
¥714
v718

716
w747
0729
672y
©722
v723
v724

4445
3776

LINK3,

T3

RET3,

oty

T4,

RET4,

MAINDEQeg8eDHTMC=AL

MSGTR

TAD CNTALL

0CA PRNCY

JM§ 1 XPRINT

JMP T LINK3

3

PAGE

//TIME WRITE START//

17

ChA Chl

TAD (QQT;

DEA ou

JHME 1 XHCCA

3776

LR 1Y)

JMS 1 BELALL

TAR 000808

LGMR

TAD K4100

LFGR

TIMER

RCAR

SPA CLA

SKTR

JMP vel

CLF

JMP RETS

JM§ 1 XMESS
MFGTY

TAQ CNTALL

0eA PRNCY

JME 1 XPRINT

PALL®  Viaz {7=0CYa?3 9106 PAGE 1%6

/BETYP TS EXIY LOGATION,
ZINITIALIZE WC o CA LOCATIONS,
;UA
/ gr VRIVE SELECY WORD'

MBINE ORIVE SELECT, 829 BRI, 0DD PARITY,
7L0AD GOMMAND,
/LQAD PUNG?ION‘ wR!T:. G0 BITS,
/TIME "WRIYE SPAR
7EXIT TIMER ON
/GAs400d,
/WALT FOR RUR,
/00 AGAIN oN NEX? BRIVE,

/MESSAGE ROUTINE

/$IIME WRITE NONSTOP GAP//
/

chA CLL

TAQ (oyT4
neA oy T
JHS 1 XNWCCA
3776

2348

JMS 1 SELALL
TAD oog6ee
LEGMR

TAD K4{ge
LFGR

SKy0

JMP 1ol
CLF

TIMER MAINDEC=28eDHTMCeAnL

oyTe,

™

RETS,

ouTs,

ALY

RETS,

JME 1 XWCCA

3776

=340

TAD %]

DGA 1 NULL
TAQ K4100
FGR

TIMER

RCAR

SPA CLA

S§KJ0

JMP el
Chf

JHP RET4
JME 1 XMESS
M§GT4

TAQ CNTALL
DCA PRNCT

JME 1 XPRINT

/SETUF T4 EXIT LOCATION,

;é!lTLALlli WE & CA LOCATIONS,

/40

/4ET unxvg s:L:cf

/GOMBINE QRIVE 8EL 7. '9up BPI, ODO PARITY,
/LOAD GOMMAND,

/LOAD PUNGPION] WRITE, GO BITS,

/WALT FOR JOB BONE,

PALLE  Vid2  17s0CTa73 9106 PABE 187
;;i-tNlTIAux!: WE & CA LOCATIONS,
55::5 T TINE TER
p W
luunA 1ON &F $S¥ uz?u; PROCEDURE',
7L0AD runu*xou: WRITE, GO BIT§,
/TIME "NONSTOR GAM, "
/EXIT TIMER ON
/GARARDE,

/HALIT FOR JOB BONE,

/MESSAGE RBUTINE,

//TIME BACRSPACE SHUTDOWN ¢ SETTLE DOWN OELAY/?

/"

ThA CLL
TA (oyTs
out

D
JM8 1 SELALL
TAQ oboaee

TAD K7777
Lugn

TAD k7400
LFOR

SKJ0

JMP vof
TIMER

SKIR

gK; cLA

Jh! RETS
JMB ] XMESS
Hﬁsrs

TA CNTALL
DA PRNCT

JME 1 XPRINY
//TIME READ SHUTDOWN//
/"

chA cLL

TAQ (oyTé

GA out

JHS T XWCCA
3777

Bie

JM3 1 SELALL

/8ETUR TS BXIT LOGATION,

/9ET URIVE SELEC WORD

/conuuut onnvh geuzcr,'ono BPI, 000 PARITY,
7L0AD ©

/LOAD WC 8 oi,

/WOAD FUNGPION] SPAGE REVERSE, GO 8178,

/WALT FOR a g

7TIME RBAGRSPA E a&uvnuwu " uzrv;z DOWN DELAY",
/EXIT TINER o

/U8ED BY TIMER,

/00 AGAIN N NEX? BRIVE,
/MESSAGE ROUTINE,

/8ETUP T EXIT LOCATION,
/é?lTlAL!!! WC ¢ CA LOCATIONS,
/

/e
/BET QRIVE SELECY WORD,



/IMBE DRIVE FUNCTION TIMER MAINDECw@BeDHTHCoACL

w728
0726
8727
0739
0734
v732
6733
v734
v735
0736
9737
v740
v74y
V742
w743
w744

0772
0773
V774
v775
U776
v777

1066
6798
1146
6706
6723
5331
6725
4772
5321
4474
6167
1068
3104
4473
8744
i0ge

5400
8736
8714
o003
2663
8622
1000

i
4472

ouTe.

LINK7,

7

RET7,

ouTr7,

T8,

TAQ oodene

LEMR
TAQ K128
LFER
SKy0
JMP ol
ChE
JME 1 (WRTCNT
JHP RETS
JME 1 XMESS
MSGT6
TAD CNTALL
DCA PRNCT
JME 1 XPRINT
JMP 1 LINK7
17
PAGE
//TIME WRITE XIRG//
//A

A8
?kv ¢ «o¥r7
nGA oy
JMS 1 XWCCA
3776
310

JMS 1 BELALL
TAD [LLLTT

LEMR

TAD K4820
LFGR

TIMER

RGAR

SPA CLA

SKIR )
JMP o1
CLF

JMP REY7
Mg 1 XMESS
nsgy7

TA CNTALL
DA PRNGT

JME 1 XPRINT

PALLD ViR 170CTe73 9106 PAGE 1s8

/GOMBINE QRIVE SELECT, 829 BP], 000 PARITY,
/LOAD GOMMEND,

/LOAD FUNG?IONS READ, 60 B1TH,
INALY rnR goa BONE,
H

/GLEAR FAL
/Hltvé CON?INUBUS
/00 NEXT QRIVE

/MESSAGE ROUTINE,

/8BTYP T7 EXIT LOCATION,
ZINITIALYER WG « CA LOCATIONS,
/%A

/W8

/GET DKIV% SeLec? ORD

/GOMBINE QRIVE OEL Gty 8E@ BPI, 0DD PARITY,
/L0AD COMMAND,

/LOAD FUNGYIONj WRITE XIRG, GO BITS,
/TIME "HR!'E X!lﬂ“

/EX1T TIME

/GAdpoE,

/WALT FQR SUR,

/00 AGAIN BN NEXY BRIVE,
/HESSAQ( RAUTINE

//TIME LAST CHARACTER TO GU READY/D

tha o
chA C
TAD (oyTe

TIMER MAINDEGep8eDHTMCuAnl

RETS,

ouTe,

T,

RET?,

DGA our
JME 1 BELALL
TAQ 00f8e0

DGA TEMPL
TAQ TEMPY
LGMR

TAQ K7777
LHER

TAD K7iee
LFGR

SKy0

JMP 1oy
CLF

JMS 1 XWECA
3776

=340

TAD TEMPL
LCMR

TAD k2108
LFGR

RWGR

SEA CLA

JMP cof
TIMER

sxga

SKP CLA

SK1IR

JHP 1ol
Ch

JMF RETO
JHE 1 XMESS
MgGTe

TAQ CNTALL
0gA PRNCT

ChA cLb
0 (0*79

REA 1Y
JME 1 XRWND
JH; 1 XWCCA
3777
3340
JM§ 1 SELALL
TAQ 0068028
LGMR
TAD Kaiee
LFGR

TIMER

CAR
SFA CLA
SKTR

JNP iel

/8ETYP T8 BXIT LOGATION,

PALLZ  Via2 17.0CTa?3 106 PAGE 109

/98T QRIVE atkli' WORD',

/GOMBINE uﬂlv ELEGT, 09 BRI, 000 PARITY,
/3AVE THEM

/h0AD connxun.

/L0AD WG B Wi,

/h0AD FUNGPION) SPAGE REVERSE, GO

/WALT FOR JOB BONE,

/éNlTiAL!il WE & CA LOBATIONS,

/ﬂ:T QRIVE, 8pg 8P, OO0 MARITY,

/k0AD GOMMAND,

/L0AD FUNGPION) READ, 60,
/ncAn NG,
/NG . 27
/N, WALY POR 1Y)
/YES, TIME "Lat¥ GHARAcf:n TO GU READY;"
AT I M

/NAIT FOR fUR,

700 AGAIN BN NEX? BRIVE,
/MESSAGE ROUTINE

78ETyP T9 exiY LOCATION,

/RENIND A s: ESYED ORIVES TO B80T
/éﬁ!%llh!ht I MR

/!!T PRIVE !Etl ORD',
/GOMBINE: ORIVE SELECT, 882 BP], 0D0 PARITY,
/LOAD GOMMAND,

/ 0AD FUNGEION{ REID- co 8178,

/TIME "REAN FROM
7EXIT TIMER ON cAaansl.

/WAIT FOR YUR



/TMBE DRIVE FUNCTION TIMER MAINDECGepBeDHTMCoASL PALLE V2 {7e0€Ya73 9106 PAGE 1w1@

118 6725 CLF

16 53a0 JHP RETY /D0 AGAIN BN Nex? DRIVE
117 4474 oUT9,  JM§ 1 XMESS /MESSAGE ROUTINE,

120 6222 MSGT®

121 1060 TAD CNTALL

122 3i0¢ DGA PRNGT

123 4475 JMS 1 XPRINT

//TIME SPACE SHUTDOWN ¢ SEYTLE OOWN DELAY/?

1124 7300 140, ch oLl

128 13; (o¥r1a /SETUP TP EXTY? LOCATION,
126 3971 DGA ou

127 1114 RETLE, TAQ K7777

139 6794 HGR

134 4492 JM§ 1 SELALL /ﬁcT unxv: ssz ¥ WORD',
132 1966 TAQ (LT /GOMBINE QRIVE !zLEcT.acu BP1, 00D PARITY,
133 6705 LCMR 7k0AD QOMMAND

134 1120 TAD K6100 .

135 6706 LFGR /L0DAD FUNG#ION; SPACE FORWARD, GO RITS,
136 6723 SKyD

137 5336 JMP vof /WALT FOR OB BON

140 4487 TIMER /TIME "SPARE auu?ooun & SETTLEDOWN DELAY,"
141 6724 SKIR /EXIT TIMER ON TUR,

142 7610 SKP CLA

143 6728 CLF

144 5327 JMR RETL0 /U0 AGAIN ON NEX? DRIVE,
145 4474 0UTav, JMS 1 XMESS /MESSAGE RBUTINE,

146 6233 MSGTAD

147 1060 TAQ CNTALL

150 3124 DGA PRNCT

1154 4475 : JME 1 XPRINY

1152 5783 JMP 1 LINK1L

1153 1200 LINKLL) T3Y

1174 1145

1175 1147

1176 1067
1177 1022

1200 PAGE

//TIME WRITE EOF//
144
1209 7300 Til, chA cLL

iz201 1377 TAD (0(T11 /BETYP T6 BXIT LOCATION,

1202 3971 0GA out

1203 4463 JMS x XRYND /REWIND AgL SELECTED DRIVES TQ BOT,
1204 4465 RET11, Jns XWECA /IN!TIALI « CA LOCATIONS,

1205 3776 776 '
1206 0000 auou

1207 4472 JME 1 SELALL ﬁzr ?nxvc SELECY WORD'
121ig 1966 TAD 00h8ee IGOHB NE ORIVE SELECY, 8op BRI, ODO PARLTY,
1211 3106 DGA TEMPY

1212 1106 TAQ TEMPL

1213 6708 LOMR /LOAD GOMMEND,

/IM8E DRIVE FUNCTION TIMER MAINDEGep8e0HTHCeAsL PALLE  VidR 1740CT73 186 FADE 4e1d

1214 1143 TAQ Kéi0@

215 6706 LFGR /LOAD FUNGPION] WRITE, GO BITH,

216 6723 SKy0

217 5216 JnP ool /WALT FOR JOB BONE,

22g 4725 CLF

224 1324 TA k5100

222 6706 LFGR /OAD FUNG®ION] WRITE EOF, GO BITH,
1223 4487 TIMER /TINE "WRISE E8FN,
1224 6723 sKy0

1228 7610 SKP CLA

226 6725 chr

227 9224 JHE RET11 /00 AGAIN BN Next DRIVE,

230 4474 0UTil, JM§ I  XMESS /MESSAGE RAUTINE,

231 6244 MEGT1L

232 1060 TAQ CNTALL

233 3104 DeA PRNGT

1234 4475 JMS T XPRINT

ljllHE EOR TO EOF SPACE TIME//
/
235 7300 TR CLA CLL

236 1376 TAD (QuTLe /YETUP- TY BXIT LOGATION

237 3071 DCA oyt

247 4443 JME 1 XRyND /REWIND ALE SELEETED DRIVES TO 80T,
241 4435 RET12, JME 1  XWCCA /xuxtxAuil WC & Ci LOGATIONS,

242 3776 3776

243 0000 2092 )

244 4472 JMS 1T SELALL g guxvg SELRCY gono.

245 1066 TAQ 008860 OMBINE ORIVE SELEGCT, 828 BRI, 000 PARITY,
246 3106 0GA TEMPY /9AVE 1T,

247 1106 TAD TEMPY

250 6705 LOMR ) /LOAD COMMIND,

251 1113 TAD K4ige

252 6706 LFGR /kOAD FUNG®ION/ WRITE, GO BITH,

253 6723 §Ky0

254 5283 JHP ALES /MALT FOR JOB BONE'

255 6725 CLF

256 1106 TAQ TEMPY

257 670% LGMR

26p 1122 rag Kiige

261 6706 LFGR /kOAD FUNG®ION, REWIND, GO BITS.
262 6723 SKy0

263 5262 JMP vod

264 6725 CLE

265 1196 TAQ TEMPY

266 67@% LONR /L0AD CONMIND,

267 1123 TAQ K?7976 /R

270 6701 LWGR 7L0AD WG,

271 1120 TAD ({311}

272 6796 LFOR /LOAD FUNG#ION; SPACE PORWARD, GO 81T,
273 6741 RWCR

274 1124 TAD Keess /GHECK FOR WE

275 7640 SEA CLA /INDICATING rlli? RECORD HAS BEEN SPAGED QVER,




/IMBE DRIVE FUNCTION TIMER

1276
1277

5273

/IMBE DRIVE FUNCTION

1424
1428
1426
427
43g
434
432
1433
1434
1438
1436
437
q4g
a4y
442
443
444
448
446
447
45g

6705

PALLE  Via2 {7s0CTe73 9126 PAGE 1w42
/TIME "EOR TO EOF SPACE TIME",

/EXIT TIMER ON JOB DONE,

/gHECK EOF BIT,

$VES s:vﬁ

IVt INIEVIOE Tobkten,
/00 AGAIN BN NEXT DRIVE,

/HESSAGE RaUTINE,

//TIME WRITE TQO ERASE WEAR//

MAINDEG=g8=0HTMCoAwl
Jue =3
TIMER
SKJY0
SKP CLA
RMSR
AND Ko108
SNA CLA
JMP ERRTL2
14
JMP RET12
ouTZ, JM§ | XMESS
M3GTL2
TAQ CNTALL
DGA PRNCY
Mg ] XPRINT
JME | LINKLS
LINKLY, Ta§
ERRT1Z, TAQ 18
TAQ (e
0CA 19
0GA 1 40
0GA 1 2
CLE
JHP RET42
PAGE
144
TN ChA CLL
TAD (QUTLS
DA out
JME | XRWND
RETLY, JM8 ! XWACA
3775
-l
JME 1 SELALL
TAD [*DLLTT
0CA TEMPL
TAQ TEMPY
LEMR
TAQ K4100
LFGR
REAR
TAD K4gel
SZA CLA
JHP Lt
CLTI
TAR TEMPY

TIMER MAINDEGwB8eDHTMCmAsL

ouTLd,

Ti4,

RETL4)

K410

Kidoe
o8
XNECA

TEMRL
KRLPO

K4gRi
o8

vl

RETLY
XMESS

oyT1e
ou]
XRUND
XWCCA
SELALL
o66ess

K4ing

/YETUP T8 ExIT LOCATION,
/REWIND ALL SELRETED ORIVES TQ BOT,
éN!TlAL!!! WG & CA LOCATIONS,

/e
/BET QRIVE SeLect
/conaxuz LY s:uﬂcv. 8¢9 BRI, 0DO PARIYTY,
/8AVE 1T,
/k0AD GOMMIND,

/R0AD EUNUQION‘ WRITE, GO BITS,
/GA = 3777 INQICATES 2ND WORD IENT-

/8ND ﬂDHD gENT’

/NG, @
/YES, ISSU! CLEAR Akl

PALLE V432 1740€Ta?y 9186  PAGE 1a1)
/L0AD COMMEND

/LOAD FUNGY¥IONS REWIND, GO BITH.

/GHECK FOR BOT,

:é!lTth!!i WC & CA LOCATIONS
/46
/4L0AD COMMEND,

/kQAD FUNG’QON‘ READ, 8O BITS
/GA83777 INDICATES 2ND WORD

zND NORD READY

/v S, TIME "WAYTE $0 ERASE HEAD,"
/i§x§ fxngi oN’b&saaaa.

'
READ

/00 ADA!N BN NEX? BRIV,
/NESSAGE: RBUTINE,

/ETYP TY EXIT LOCATION,
/REWIND ALL SELECTED DRIVES TO 80T,
/éN!T!AL!l! WC & CA LOCATIONS,

IEET QRIVE- SELECY EOR'
/GOMBINE DMIVE SELECT, 822 BP,000 PARITY
/LOAD COMMAND,

/L0AD FUNG®ION, WRITE, GO 8178,
/MINUY CA INDIEATES P!ﬂ WORD TAKEN,

/TIME "820 BP] DATATIMEn,
/EXIT TIMER ON WCs@,

/WALT FOR %UR,




/TMBE ODRIVE FUNCTION TIMER MAINDEG=@B8=OHTNC=AsL PALLD  Vid2 {7%0CTe73 9106 PASE o014

6725
5267

/THBE DRIVE FUNCTION

1646
1647

2pop
4p0y
2002
(TN
2g04

2306
5232
6725
4536
454p

7380
1397
3974
1264
3263

CLf
JMR RET44 /U0 AGAIN BN NEXT BRIVE,
OUT14, JMF 1 XMESS /MESSAGE ROUTINE.
M§GTL4
0 CNTALL
DGA PRNCT
JHE 1 XPRINY
JMP 1 LINKGP
LINKGP, GAPS
RAGE
//QREATE GAPS TO BE TIMED IN GAP GANSISYTENEY YEST//
174
GAPS:  ChA CLL
;EE ¢ ésgraAP /SETUP GAPS EX!T LOCATION,
JMS 1 XRYND /REWIND ALL SELEETED ORIVES TO 80T,
RETGAR, TAD KM
DGA GAP2CT /GAP2 GOUNT®aR,
TAD KMS
DCA GAPSCY /GARE COUNY=aZ',
TAR KM
gis 2Ap¢cv /GARS COUN?PEad,
gce u»lvcv /GAP7 COUN?P=ad',
A
DGA sAnscr /GAPE GOUNYewE',
JME 1 XWECA 7INITIALLEE WO, &A LOCATIONS,
3767 /GA
°340 /W0
JHS 1 SELALL / ;ET QRIVE SEL t: ! 9RO,
TAQ 000829 /COMBINE DRIVE SELECT, ‘869 BRI, 00O PARITY,
neA TEMPL /8AVE 1T,
TAR TEMPL
LEMR /L0AD GOMMEND,
TAD K4100 L
g:gg /LOAD FUNGRIONJ WRITE, GO RITS,
JHE Vot /HALT FOR LB BON
DQGAPZ, CF 7HRITE NONBTOP, cAi: GREATED,
JME 1 XHCCA /INITIALIZR WC, CA LOCATIONS,
i pt
TAD TEMPL /ﬂchuP DRIVE. 8P1, ODD PARITY,
LEOMR /LOAD GOMMAND,
TAD K4{80
LFGR /LOAD FUNGPION] WRITE 60 BITS,
SKyD /WAIT FOR JOB BONE'
JHP ol
SKTR /WALT FOR FUR,
JHP od
TIMER MAINDECe@8sDHTNCeAsl PALLZ  Via2 {7e0€Ta73 9186 PAGE 4445
192 GARZCT /WRITE: 3RD REGHRD STARY=STOP
J:; DOGAR2 /10 CREATE GAPZ,
cLF
JMS 1 XBaAK ;!Au; REV RSE: 4 RECORD,
JME 1 XREAD /non
NCE XR}TE: /HRITE ovu ntﬂon?x 3RO GAF CREATED,
JHE 1 XRITEL /7GTART GAPY, WRITE & RECOROD,
JME 1 XBaAK /§PAC§ REVERSE OVER RECORD JUSY uuxtr;u.
JME 1 xn}t:z /HRITE BTH REGORDI 4TH GAP CREATED,
JMS 1 XRITEL /3TART GAPY, WRITE i RECORD,
DOGAPS, JMS | XBAK /3$RACE nzv:nsa OVER REEORD JUST WRITTEN.
JME T XRITE4 /WRITE 4 ReCORE
19% GAKBCT 700 XBAK @ xnlf: t MORE TIME
JHP DOGAPS /16 GREAT! 5tH G
Jng 1 XR{TEY /8TART GaPs, unt?t RECORD,
DOGAPS, JMB I  XBaK © 73PAC azv:as: ovzn RECGRD JUST WRITTEN,
JME 1 XRITE /HRITE 4. ReC g
158 GAHSC /D0 XBAK @ XRIL, 2 MORE TIMES
JME DOGAPG /10 CHEATE 6TH GAP
MG 1 XRITE4 /974RT GARY, anf; s
DOGAP7, JME 1  XBAK /8PACE REVERSE ov:l REBORD JUST WRITTEN,
JHE T XRITEL /HRIT z RECO g
188 GAR7CY /?ﬂ @A XRt t 3, MORE TXMES
JMP 00daP? /10 cngAvg
JME 1 XRITEL /3TART GAPE, NﬂITE
DOGAPE, JME 1 XBAK 18MACE. u:v:ns: ovER nzconn JUST WRITTEN,
JHE 1 XR&TZ: /WRITE L RECOR g
192 GARSCY /00 XBAK: ® XR} : 4 MORE TIMES
JMP DOGAPS /10 CREAYE 8tH G
JHR RETGAP /700 AGAIN BN Nt 6n!v:.
OUTGAP, JMP 1 LINKLS
LINK1E, T8
GAP2CT, @
GAPSCT, @
Gl:ggrl [
GAP7CT, @
GAP0§¥4 )
KMB, [l
RAGE
//NON READ NONSTOP THE GAPS JUST GAEATED
//TYPE GAP TIME A3 EACN GAF xg REAS oN ALL ORIVES
/7/GAPL > GEP2, GAPQ APPROXIMATELY &
/;EAFQ THRU GAPS SHOULD GET xuthAsxnaLv LONGER
Ti5,  CbA CLL
TAD (OUTL5A /9ETUP TLSE EXIY LOCATION,
nis oyt
T

M7
0EA GABCNY



/IMBE ORIVE FUNGCTION TIMER MAINDEGep8eOHTMCeAul PALLD Vid2 17«0C%a73 g6 PAGE Lmt1é

¢ges 1376 TAQ (GAPTBL=Y
W0 3012 BCA INDx12
¢B07 4463 JME 1 XRWND
Q10 4472 RET15A, JM8 1 SELALL /GET QRIVE SELECY WORD,
2911 1066 TAD 008800 IGOMBINE Dl!VE. 4rl, 0BD RARITY,
€gl2. 3186 DGA TEMPY /9AVE T
¥ois 4846 N8 1 XREAD2 7READ ;NxIlAL LOGK ON TAPE,
2014 4541 JME 1 XREADS /GONTINUE READING NONSYOP & TIME GAR,
¢p15 5218 JMP RET45A /00 _AGAIN 2N N:x? untvt.
2g16 4250 0UTL%A, JMS GAROUT /QUTPUT 15% cAp ¢
217 1375 TARQ (0yT158 /§ETUR T134 EXIT Locav!on.
¥p2p 3871 DCA ouT
2pzy 4472 RET158, JMS 1  SELALL /QET QRIVE SELEC? WORD,
2022 1066 TAD o0aaee /5ONB N unxvc, BRI, 00D RARITY,
2923 3106 DEA TEMPYL /8AVE THEM;,
2024 4536 JME 1 XBAK 7BACKSPACE 1 RECORD
¢p25 4546 JM8 1 XREADZ 7READ RECORD PRECEDING GAP TQ BE TIMED,
2026 4544 JM§ 1 XREADS /GONT INVE REAUlNg Nousvov $ TIME GAP,
2p27 5221 JMP RET15B 700 AGAIN aN NEX £,
ep3g 4250 ouT1%8, JM§ GAROUT /QUTPUT 2=8 GAP ?!nzs,
23y 2263 152 GABCNY /ALL § GAPS TlMED
¢g3p 5221 JHE RET458 /NO, GONTINUE
“g33 1061 TAQ CNt? /YES, NOW auch POR ANY 7 TRK DRIVES,
¢p34 7680 SNA CLA
2g38 5345 JHP 1 XEND /NO 7 TRK 3R!V§s. TESTING COMPLETE,
Rg36 3637 JMP 1 LINKSS /GONTINVE
®237 2200 LINKBS, $ET56 /QF 7 TRK aaiv: 8,
2p4p 2261 GAPTBL, #2361
€gayL 0262 2262
g4z 0263 2263
BR43 0264 2204
€44 2265 22645
2048 0266 0g8sé
2p4s 0267 2287
2p47 2270 gere
205p 2200 GAROUT, B /ROUTINE T8 OUTPUT GAP TIMES,
2051 4474 JME 1 XMESS
€gs2 8310 MSGTLS /GAP MESSAGE,
2953 1412 TAD 1 INOXi2
¢g54 4501 JME 1 XOTY
2955 4474 JMS 1 XMESS
2756 6313 MSGSPC
€gS7 1060 TARQ CNTALL
62 3104 ogA PRNCT
P61 4475 JMS 1 XPRINT
2g62 %650 JMP 1 GAPOUT
¥ge3 2090 GARGNT, 2
Rgo4 7774 M7y «7
€175 2039
€176 2037
2177 2016
2200 PAGE
/TMBE DRIVE FUNCTION TIMER MAINDEC®28=DHTMCeAslL PALLE ViR 17200773 9106 PAGE 117

//ROUTINE TQ RUN TESTS AT 8556 BP1/)
€200 7300 SET536, CLA CLL

201 4474 JMS | XMESS /MESSAGE. ROUTINE
2202 6321 M§G556

2203 4486 JME 1 XHEADY /MESSAGE RAUTINE
2204 4484 JME 1 XCRLF

208 1142 TAQ Kg4B8

2206 70Q1 1€ PA-LILTEY

€207 3143 0cA XBpl /iP1056

2210 1213 TAD M426 /9ETUP 1 INCH BATA
€211 3147 0CA INGH /TIME FOR #8568 BPS,
€212 5544 JMP T LINKLG

€213 7382 M4R6, =428
/;IIM: HRITE PROM BOT DELAY AT ETTRER 834 DR 200 8P1//
/

€214 7300 Ti6, CLA CLL

215 1377 TAQ (QUTLE /BETUP T16 ExIT LOBATION,
216 3874 DEA oyt v
217 4464 Jng ! xnuun7 /REWING A%L 9 *RK Bn!vs# 10 80T,
2229 4465 RET16, JMB I /1N;Txaua WC, €A LOCATIONS,
221 3776 776
222 74%p =310
1223 4473 JME 1 s‘b'”’ /E:T (1340 hzc ?aﬁg
2224 1143 TAD X8#! 7GOMBINE fo marity,
228 6705 LEMR . 7k0AD connxun.
226 1343 TAD Keige
2227 6706 LFGR /k0AD ruucvxou; un!Tt. 6o AITY,
23p 4487 TIMER . /TIME % otL
2231 6743 RUAR /107 U!ED LM
232 774p 8PA CLA /GONDIIION o n:nAiN IN TIMER;
2233 6724 SKTIR
2234 3333 JMP yof /WAIT FOR fUR,
235 6725 ch;
236 5220 JHR REPL6 /00 AGAIN BN NEX? BRIVE,
237 4474 ouTie, JMS 1 XMESS /MESSAGE: RAUTINE,
249 6312 MEGTL )
2241 1061 TAQ CNT7 /9ETUP COUNTER
€242 3104 DCA PRNGT /HITH uuuiin QP gRIVES BEING YESTED,
2243 4475 JME I XPRINT /0UTPYT DERIMAL TIMES,
//TIME WRITE SHUTDOWN AT
/ﬁsxfuzn 586 OR 2028 BP)
/
2244 7300 17, ChA CLL
2248 1376 TAQ (ouTe? /ETUP TLY ExI? LOCATION,
€246 3071 DEA our
2247 4464 JME T XRUND? /RENING ‘kt 7 TRK DRIVES TO BOT,
€25 4465 RET17, JME 1  XWCCA /INITIALTEE WC, CA LOCATIONS,
#2%, 3776 3776 7GA
2252 7478 =330

/HE
2253 4473 JM§ 1 SELTU? /UET DRIVE SELECY WORD,



/IMBE DRIVE FUNGTION TIMER

2047
2050
231
2052
2g53
20%4
2055

2356
5g37
3g60
5p8y
562
5963
2064
3p85
2g66
567
3p7p
g7y
9972

2073

2074
2978
%876
2077
2100
»101
2102
2403
5104
2105
5106
5107
(4371
Y141
7142
9113
7114
2118
2116
2117
2i2p
2121
v3122
7123
124
2125

2126

1141
7040
1112

3286
1112
3257
4274

eee
eoge
7¢00

323

/IMBE DRIVE FUNCT]ON

2127
2130
2138
2182

9178

2176
9177

2v0p
8000
7768
(11 1]

0142

MAINDEGe@BeDHTMCeAul PALLE V342 17.0CTe73 9106
TAQ NEBY /§UBTRACT MIKEZT PROM ORIGINAL CONSTANT,
CMA
TAQ PCRU /NQW ADD OAIGINAL CONSTANY TO NUMBER OF
0G4 DIVDEN /ITERATIONS IN MIKEGY YO FORM DIVIDEND,
TAQ PCPY /Nou scr ]
0gA DIVSR /Q1VIS0R,
JHE DIVIDE /ENTER DIVIDE ROUTINE,
DIVOEN, © /QIVIQEND,
DJVSR, @ /QIVIYOR,
DIVRET, ClA /RETURN HEARE FROM DIVIBE ROUTINE,
TAD HDIVND /GlT Ausutn.
0GA SAVANS EIY
TAD MILICY /G;r VALUS IN MILLISECONDS,
DCA I INBXiO /3Y0RE
TAD SAVANS /88T anuE iN MIGRO SEEONDS,
DCA 1 INOXiD /3TORE AWAR,
DEA MIKECY ) | ) ]
DCA MILICT /GLEAR TIME COUNTERS,
DGA I NULL )
JMP 1 TIME /RETURN TO TES?,
SAVANS, @
/SINGLE PRECISION DIVIDE ¥UBRUYTINE
DIVIDE, @
gék HOIVND /HIGH ORDER DIVIOEND
TAQ 1 DIVIDE 7FE oK LoN oRbEA 5V ioeno,
ogA LOTVYND /i
1% DIVIDE /uruarg FO!NYER-
TAQ 1 OIVIDE /FETCH nxvtson.
DEA DIVSOR /SAVE T,
192 DIVIDE
TAD KM13
DeA DIVCNT
JMP ova2
ov3, ;:E anvnu /Q1VIDE LOBP
0GA HDIVND /QIVIQEND LEPT SHIFT,
TAD HDIVND o
YQE DIVSOR /GOMPARE QIVISORIDIVIDEND,
5
uc: HDIVND /REMAJNDER APTER SUBYRACT,
Cl
ova, TAQ LOIVND /QUOTIENT BITH,
RAk /ENTER HERE,
0GA LOIVND
15% DIVENT /UONE 127
JHP DV /N0, GONTIRUE,
JMP 1 DIVIDE /YES, EXIT,
LOIYND, @
TIMER MAINDEGe@8=DHTHCoAsL PALLE  VidR 17:0CTa73 9106
DIVSOR, @
DIVCNT, @
KM33,  =3d
XNVels @
PAGE
JROYTINE YO REWIND ALL SELECTED TRiNSPOR?S 7O 80T/
RWIND, @
SKQB
gtg i /WAIT FOR BUR,
TAQ (ALLTU /!:Tuv unxv seLectio
DCA DRVSEL /BRINT R ALL a
TAD CNTALL 7HETUP
clA /10 IN chvz WHEN ALL
0GA REWCNT /QRIVES HAVE BREN REWOUND,
TAD EXALL
0ga GETBAK
TAQ [PLETT /P1CKUP PARITY AND 8P,
DEA TEMP3 78AveE
JMP RWINDA 740 AND REWIND SELEGTED ORIVES,
RWIND7, @
SKEB
é:; vt /HAIT FOR BUR,
TAD /l:rur unx»z SELEGTION
0CA aneszL /POINTER 7 TRAEK DRIVES ONLY,
TAD CNt7 75ETUP counf ro INDICATE
ClA /WHEN ALL % TRACK BRIVES
0GA REWCNT /HAVE BEEN REWOUND,
TAQ EXTU7
0GA GETBAK
740 XB#1 /rxckur rnnzvv AND BPI1',
DGA TENP3
RHINDA, YAD I  DRVSEL /ﬁzr gaxva 3
TAD TENPS ifu PAR! Y AND BPI,
5&?2 /quu GOMMAND,
JHR vod /MAIT FOR PUR,
RMER ) /READ §TATU
NQ MK{D00 /GHECK FOR BQY
SEA CLA 7QR1VE No1 i lor. REWIND
JHP K1 /QRIVE AY #0T, DO NQT REWIND,
TAQ (1100
g;gg /LOAD PUNGPIONS REWIND, GO BITS,
JHe L /WALT FOR JOB BONE,
SKTR
JME vef /WAIT FOR $UR,

PAGE 1022

PAGE 1423




/IMBE DRIVE FUNCT]ON TIMER

3253
5254
9255
9236

9237
0200
5263
9262
5263

2264
9265
266
2267
2270
2274
2272
5273
2274
5275
2276
9277
2309
230
2302
2303

2304
5328
2304
2307
3310
2311
o312
2313
9314
9315
2316
9317
2320
9321
2322
9323

2324

207p
2261
5233
7402

5600
5646
edge
iree
(111}

/TMRE DRIVE FUNCTION

2325

5377

v400

2000

MAINDEG=082DHTHCoA=L RALLE  Vid2 17e0CTa73 L) PAGE 1w24

158 DRVSEL
1§ REWCNT /AL anvis DONE?
JMP RHINDA /NO, GONTIRVE,
GETBAK, NI /MODIFIED 0 JNPI, .
EXALLs JMP 1. RWIND
EXTY7, JMP 1~ RWIND?
REWCNT, @
MKLE0E) 1uwo
TEMPS,
/ROUTINE USED TD SELECT BOTH 7 AND 9 TRACK DRIVES/
/To BE TESTED AT 880 BRI/
AT B !
33 ONEE /00 INITIAL SETYP ONE TIME ONLY.
P 16
TAD (ALLTU ZINITIALIER SELEEY TABLE,
0GA DRVSEL
TAD CNTALL
CMA
pGA SELCNY
TAD 1 DRVSEL /GET QRIVE T0 BE TESTED,
158 DRVSEL /UPDATE POINTER,
18 SELCNY JHAVE ALL HRIVES BEEN PESTED?
JMF T ALTU79 /No. GONTINUE,
ClA , EXIT GURRENT TESY,
TAD K7777 /!tfur INJFTALTZATION
DGA ONEE /WOGATION,
JHP 1 out /EXIT,
/ROVUTINE UBED TO SELEGY 7 TRAGK DRIVES Yo BE/
/TESTED AT 556 AND 200 8P/
/
ALLTU7, @
5:5 ousa /R0 INITIAL SETUP ONE. TIME ONLY.
o
TAD (Tay ZINTTIALIER
DgA DRVSEL
TAD CNT?
GMA
0GA SELGNT
TAD 1 ORVSEL /GET QRIVE TO BE TESTED,
198 DRVSEL /UPDATE ’°§ TER,
1% SELCNY /HAVE ALL RIV!S BEEN YESTEDY
JMF 1 ALLTU? /NO.
Ché 1YES, :xx} CURR!N¥ T8t
TAD K7777 78ETUP INTPLALTEATION
0GA ONEE /LOCATION,
JHP 1 out EXIT,
SELONTy @
TIMER MAINDEC=@8=DHTMCeAwl PALLE V342 {7=0CTe73 9106 PABE %25
SROUTINE USED 70 OUTRUT YO TYY BOTRA # ANO ¥ TRACK/
/QRIVES TESTED AT goe BP1/
/
ALLMSG, © . .
TAQ (ALLTBL ZINITIALIEE SELECTION TaBLE,
DGA ORVSEL R
TAD GNTALL /SETUP GOUNTERaYOTAL NUMBER OF DRIVES
CiA /SELEQTED,
DGA SELCONT
ALLRET, :ggqt XHESS /H::?aqt SUBROUTINE,
TAQ 1 ORVSEL /GET UNIT NUMBER,
JM8 T XeTY /0UTPUT YO TTY,
TAD SPACE
Jng 1 XoTY
198 DRVSEL /UPDATE POINTER,
191 SELCNT /ARE ALL untfs oUTRYTY
Jne ALLRET /NG, GET Next UNIT,
JMP T ALLMSG /YES, EXIT,
/ROVTINE USED TO OUTPUT TO TTY ALL 7 TRACK ORIVES/
/rgsvzu AT 586 AND 200 BPL/
TYTMEGy u )
TAD (TU778L ZINITIALIZE SELEETION TABLE,
0EA DRVSEL
TAD CNT7 /B:rur oouﬂttnnuuulzn of 7 TRAGK
céA RIVES SELECTED,
DGA SELCNT
TYTRET, :gggx XMESS jn:SSAnz SUBROUTINE,
TAD 1 DRVSEL /GET UNIY RUMBER,
JME 1 XQTY FQUTPYY TQ TTY,
TAD SPACE
JMS 1 XOtY
158 DRVSEL /UPDATE POINTER,
158 SELONY /ARE ALL UN!YS ou;wuvt
JMP TU7RET /N0, GET
JME 1 TUYMSG /YES, gxx Y
SPAGE, D34P
PAGE

//ROUTINE TO WRITE CONTINUQUS AND TIME TILL LEADING EDGE OF $OWN.//
//7%H1S, ROUTINE USEB FOR TIMING WRITE AND READ SHUTDOWN,//

WRTCNT,



/TMBE DRIVE FUNCTION TIMER MAINDECepB=DHTMCaA=L PALLp  Vie2 17:0C7273 9106 PABE 1e26

2404
2402
5403
©404
9405
9406
9407
241p
2414
%412
2413
9414
9415

7416
5417
v42g
5424
9422
423
%424

2428
2426
9427
243g
2434
2432
2433
2434
2435
5436
2437
244
9444
2442
9443
9444
%445
2446
2447
2450
2454
%452
2453
2454
2455
9456
9457

1377
35@5
1413
6706
4457
6711
7640
6723
5240
6724

5616

/IMBE DRIVE FUNGTION

3469
946y
2462
%463
9464
9463
5466
5467
247g
247y
9472
9473
5474
5478

2476
%477
2508

5532
5533

354p

goee
1131
6046

TAD (3 /ADJUST FQR SEYUP TIME

DGA 1 NULL

TAD Ke10@ /GONTINUOWS WRITE

LFGR

TIMER /TIME TILL FIRSY WORD XFERRED QUT OF
RWGR /MEMOKY YO TMBeE (APPROX LEADING EDGE
SEA CLA /QF SQNWN,

SKYD ‘ /HATT JOB BONE

JMP el

SKTR /WAIT TUR

JMP yod

CLF /GLEAK ALL
JNF [ WRTCNY /EXIT

/$INGLE CHARACTER OUTRUT ROUTINE
/ENTERED WITH CHARACTER [N AC
/

orY, ]
Th
T
JSF vl
TGF
CLA
JHP 1 Ty
PRINT, @ /ROUTINE Th OUTPUT ACCUMULATED
GLh CLL /TIMEE FOR ALL DRIVES,
TAD (8377
DGA INOX10 )
TAD PRNCT /SETUP PRINT COUNTER,
ClA
0CA PRNCT
LOPRIN, DCA VF820
DCA VFSUPR
TAD 1 INDX1D
JM§ 1 XDEC )
TAD K256 /RECIMAL. POINT,
JMS T x0%Y
TAD K7775%
DCA VF820
CMA
0gA VFSUPR
TAD 1T INBXLD
JME | X0EC
TAD K248 /8RACE,
JME ] X0ty
182 PRNCT
NP LOPRIN
JHS CRLF
TAD (6377
DgA INDXL2

TIMER MAINDEGsB8nDHTMC=A=L PALLZ V32 47s0CTa¥3 9186  PABE w27
CRLF: @ .
T K245 /CARRIAGE RETURN,
JHF ¥
TAQ K212 /LINE FEED'

JMP (A4}

JMP 1 CRLF

KR4l 9340
K256, 0396
k7778, 777

/UNSIGNED QEGIMAL BRINT
/GALL WITH. NUMBER 10 BE TYPED IN AC
/RETURN TQ LOCATION FOLLONING THE JMS,

DEGPRT, @

DgA VALUE /SAVE INPUY,

neA DIGIT /GLEAR

0cA VTEMP2

TAQ KM4 ,

DGA VTEMPY /8ET COUNTER TO 4,

TAQ ADBREA .

g&: ARROMW /SET YABLE POINTER,

0GA VALUE /3AVE

Ll

TAR VALUE ,
ARROW, TAQ TENPWR /BUBTRAGT HOWER OF TEN'

5%

;gh o6l /QEVELOR BAD DIGIT,

JMP ARROW=3 /L00P \

ChA /HAVE BCD B1G1%,

TAD VF820

SNA CLA /3UPPRESS LEADING BIGITS?

JMP (o8 /N0

15% VF§20 /YES, GOUN¥ ANB DO NOT PRINT,

JMP L0aPD#2

TAD olalr /GET _QIG1Y

SNA /18 THIS A ZERO?

s | *3 /YES

158 VTEMP2 /N0

JHP L00PD

TAD VTEMP2

SZA CLA /HAS A DIGIT BREN TYPED?

JMP LOQPD /YES,

TAD VFBUPR /NO,



/TMBE ORIVE FUNCT]ON TIMER MAINDECepBeDHTMCaA~L PALLE  Vie2 17+0CTe73 9196 PABE gw2l

5544 7640 SEA CLA /§HOULD THIS QNE BE SUPPREESEQ?
v542 5345 JMP LOOPD /ND,

5543 1276 TAQ K240 /YES, TYPE SPARE
9544 5346 JHP L0BRD#1

9545 1367 LOGRD, TAD K260 /MAKE 1T ASCH]
5546 4501 JMS 1 XOTY /TYPE DIGLY,
9547 3364 0GA DIglT /GLEAN

958g 2315 158 ARROW /UPDATE POINTER,
5551 2365 158 VTIEMPY /DONE ALL POURY
5552 5314 JHF ARROH=1 /ND, GONTINVE:.
9553 3100 DEA VF3YPR

5554 3977 DCA VF820

2555 5701 JMP I OECPRY /YES, EXIT)

8558 1387 ADDRZA, TAD TENPHR

9537 603 TENFWR, w3750 /ONE THOUSAND
9560 7634 L] /QNE HUNDRED
9561 7766 Q012 /IEN

5562 7777 20004 /ONE

2563 0000 VALWE, B
2564 0000 DIGIT, @
2565 @0@0 VYEMPL, @
2566 8000 VYEMPZ, 2
9567 0260 K260, 260

9576 4377
8577 0003
56090 PAGE
//ROUTINE 10 WRITE ONE 200(18) WORS REEORD//
’
s68g 000D RITELs ©
5604 4405 3"5 1 XWECA ZINITIALIZR WG, CA LOGATIONS,
%602 3797 777 /Eh
2603 7479 =340 /NG
9604 1106 TAD TEMPY /PICKUP DRIVE, &P1, ODD PARITY,
2605 6705 LGMR /L0AD GOMMAND,
2606 1113 TAD K4100 3
9607 6706 LFGR /LOAD PUNGRIONS WRITE, GO 81TS,
96108 6723 SKJO
%611 5210 JMP o1 /WAIT FOR JOB BONE,
9612 6724 SKIR v
9613 5212 JMP vel /WALY FOR PUR,
9614 6725 CLE )
2615 5600 JMP 1 RITEL /RETURN,
//BACKSPACE ONE RECORD//
12
2616 2200 BAKSPA, © )
5617 1132 TAD KM
9629 6704 LWCR /WCas}
2624 1186 TAQ TEMPY /GET QRIVE, 8P, 0DD PARITY,
s622 8705 LGMR 7L0AD COMMAND,
2623 1145 TAD K7490
/TMBE ORIVE FUNCTION TIMER MAINDEGe28e0OHTHGeAok PALLE V442 {7a0CTe?3 9186 PAGE 3429
8624 6706 LFGR /LOAD FUNG®IONS SPACE REVERSEs GO
2625 6723 SKy0 )
2626 5225 JHP o1 /MALT FOR JOB BONE,
9627 6724 SKTR
963p 5227 JHPR vof /HALT FOR JOB BONE,
9831 6725 CLF
9632 5616 JHB | BARSPA /RETURN,
//ROUTINE TO READ 4 RECORQ STARTe§Y0P/7
12
2633 2080 READ) @
9634 4465 JHE 1 XWECA ZINITIALIZE WG, €A LOCATIONS,
9638 3777 3777 i)
5636 7470 =350 /4G .
9637 1106 TAD TEMPY /P1CKUP DRIVE, BRI, 00D PARITY,
964g 6705 LGMR /LOAD GOMMIND,
Po4s 1116 TAQ K100 )
5642 6706 LFGR /LOAD FUNGPION| READ, 60 BITS,
2643 6723 SKyD )
2644 5243 JMP vof /WALT FOR JOB: DONE;
9645 6724 SKIR
5646 5245 JMR vof /HALT FOR $UR,
9647 6725 CLP
9659 5633 JME 1 READ /RETURN,
//ROQUTINE YO READ & REGORD ANQ TiMp THE INTERRECORO
/$§AP FOLLOWING 1T
9654 0000 READYL, D , )
2652 4465 JMHE 1 XWECA _ /INITIALIZE WC, CA LOCATIONS,
2658 3777 3777 /54
2654 7470 310 /pn
2655 1106 TAQ TEMPL /PICKUP DRIVE, BP], 00D PARITY,
8656 6725 LGMR /L0AD GOMMAND,
9657 1116 TAQ K2100 ,
S66g 6706 LFOR /LOAD FUNGPION] READ, 60 BITS,
5664 44587 TIMER /E!Mt GAP,
5662 6743 REAR ZEXTT TIMER ON ChaapeR)
9683 7718 SPA CLA
2684 6724 8KTR /RETURN HERE,
B668 5264 JHE o /HALY FOR fUR,
2666 6725 CLF
5667 5651 JHR 1 READY /RETUKN,

//RUUTINE TO READ 4 RECORD NONSTOPZ/
144
2670 2000 READZ, @

5674 4465 JME 1 xWECA ZINITIALTER wG,CA LOCATIONS,
9672 3777 3777 /GA

2673 7470 330 /4G

2674 1106 TAQ TEMPY /FICKUP DRIVE, BP], ODO PARITY,
9678 6705 LEHR /LOAD GOMMAND,

9676 1316 TAD k2129

2677 6706 LFGR /LOAD FUNGOIONj READ, GO BITS,

799 6723 SKJD



/TMBE DRIVE FUNCTION TIMER

2701
2702
2703

2784
%708
2786
27087
8710

2711
5712
5713
5714
5715
9714
9717
9728
9724
5722
2723
v724
5725
2726
2727
5739
5734
9732
8733
9734
9735
2734
2737
3749
9744
9742
9743
9744
3748
5746
2747
2750
2754
8752
2753
5754
8758
2736
5757
9769

5300
6725
5670

7300
4474
6343
3740
9206

/IMBE DRIVE FUNCTION

2764
2762
2763
9764
2765
n766
3767
2770

7200
5734
0077
7740

MAINDEG=@8wDHTMCwAwl PALLD vie2 470773 9106 PAGE 4=30

JHP .1 /WALIT FOR JOB BONE,
CLF
JMF [ READ2 /RETURN,
X
//ENDING ROUTINE//
FINI» ChA CLL
JMS 1 XMESS
MSGEND ]
JMA T el
SELECT
/MESSAGE TYPE=OUT ROUTINE
/
MESAGE, @
CLA CMA .
TAD 1| MESAGE 1
DGA 1
192 MESAGE
TAD 1 11 )
DGA MSRGHY ¥
TAD MSRGHT
RTR
RIR
RTR
JHS TYPECH
TAD MSRGHT
Mg TYRECH
JHF MESAGE+5
MSRGHT, @
TYPECH; ©
AND MASK?7
SNA
JMP 1 MEBAGE
TAD Méd
SPA
JHP 43
TAQ C240
JMP MYR
1AQ
SEA
JMP *3
TAQ c21%
JMP MY
1AC
SEA
JMP Y]
TAD c242
JMP MT#
TAD c336
MTP, T8
TSE
JHP T
TGF
TIMER MAINDEG=pBeOHTHCwAsL PALLD  Vidz  E7o0BTe7Y 9106 PABE 1e3%
CLA
JHP 1 TYBECH
MASK77, 77
M4, wd
C240, 240
c23%, 2%
ce2i2, 232
C336, 33¢
PAGE
¢
MSGL,  TEXT "oy TMBE DRIVE FUNGTION TIMRRwg®
M8G2,  TEXT "e9sMAINDEGuDBaDHTM AR
M$GI,  TEXT NeeSELECT DRIVEGwE®
MSG4, TEXT  "=eSELEGCT 7 AND/OR 9 TRACK OPERATIONs¢®



/IM8E DRIVE FUNCTION TIMER

LH 10

M5G6,

MS§Q7,

M$GT1,

MSGT2,

TEXTY

TEXT

TEXT

TEXY

TEXY

MAINDEC®88s0HTMCe AL PALLD

NaeFUNCTION® Y

"oOUNITT

"gae BP1 "

"WR FM BOT DELAY "

"WRITE SHUTDOWN "

/TMBE DRIVE FUNCTION TIMER MAINDEC=28=DHTHCeAwL PALLE

0132
0133

0134
6138
8136
6437
0140

404p
2800

2722
1124
po40
2324

MSET3,

M§GT4,

M$6T3,

MSQTS,

M§GT7,

MSGTS,

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

"WRITE START "

"WR NONSTOP GaP ®

"BROP SHOWNSOWN "

"READ SHUTDOWN "

"WRITE XIRG "

"LAST CHR TO GUR "

viaz

viaz

{7e0CTe73

17s0CT#?3

9106

PAGE 1e32

PAGE 4e33



/TMBE DRIVE FUNCTION TIMER MAINDEC=28vDHTMCuAsL PALLR

b274

4993
1922
4p24
174
0325
2240
o000

2204
4086
1540
2217
2440
0405
1404

1005

/TMBE ORIVE FUNCTION

0275
0276

8277
6300
B30

2440
2800

6140
114
8318
404
23124
2340

MSGTY,

MSGT1D.

MSQT11.

M§GT12,

MSGT13,

TEXT

TEXT

TEXT

TEXT

TEXT

"RY EM BOT DELAY "

"SPCE SHOWN+BQWN "

"WAITE EOQF "

"ER TO EF §P TME "

"WR YO ERASE WED "

TIMER MAINDEG«BB»OHTMC=AsL rALLE

MSGT14,

MSGT15,

MSGSFE)

MEGE58,

M§6208,

MSGEND,

TEXT

TEXT

TEXY

TEXT

TEXY

TEXT

"y INCH DATA TME 7

nGip

"Tee356 AP "

"ey200 BP] "

NeeEND OF TIMINGee™

via2

visaz

1720C%e73

1740CTa?3

2126

vi0e

PAGE 1a3¢

PADE 4837



,TMBE DRIVE FUNCTION TIMER MAINDEG=gB=DHTMCuAnb PALLE Va2 17s0CTa73 LT 1 PAGE $a3$

¢pPp ©P0PLEPY 10100PPP 41113111 11118131 11134333 FRESEETCRNE SRIE SRR ER R TR 38
pi@e 11113111 13413111 1113111 111311111 111141 13811111 f112d111 11812181

prop 11113111 131111111 11113111 11131114 11811144 1idddddd 1114111 d1fs118
p3pp 11113111 1311313181 11111113 111311148 11131133 020200000 20000031 11011181

pepg 11311211 11111111 41111111 11114111 111i1ldd 114111341 0000PE0E 2EPRPEIR
p5pg ©PODUECE 0BPPDRPY QPLOOPED 0ODPPTRE EBQEAODY poAeoURY B0OPPO0E OO@RELLL

popg 11111111 11113111 31111331 11211131 11311131 134dddsl fiatdiad 414444
g7@p 11113111 13113111 11111111 111131131 11111000 00AEEL00 B000R0P0 ©@R111144
18P 11113111 13114181 311131213 11111441 14344411 11413131 [EREESRENEREEERET ¢}
T1p0 11113141 11118111 $1113111° 111311131 11113144 13119000 9000P008 OOEBIILL

1200 113111181 13i113f3 42131111 121318314 311113141 13411311 (114441 aadigady
y¥pp 11113111 11113111 11111100 00PO0Cde POEEOPE PYPPPUYY BROUADOR 0DPBPLIL

14pp 111113111 121131111 3311311111 114d1111 11id4148 13111234 1444194 didai44d
15p7 11113111 11111111 QOPPECPY @OPORPRP 0ODEBEOP OUEBDUCE #0ePp000 eoeoPRLl

1000 11113311 11143111 331111111 11131441 1idi414d 133412034 Tagdddan s1d1414
17pp 111131111 11110000 0O0PRDOQ. 00OP0P0D POPOERED poQooREy @epPdoP? oDEPABRI
2ppe 11111111 12112311 41111111 11311441 11i11143 11411341 f113ip00 oeoa0E0P
2190 DEVEYPOP GPPPPPEP @OVPPUOY PPPOODRE 0DOURORY pogooYee BopRB0Pd 002PPLLL

229 1131131311 34111134 $311131141 1131d431 12111111 43311111 f1114d441 4113111
2%@p 11113181 1311131131 211313111 11131111 11318331 141l {1111110 @PBI1141

24p9 11311111 11114311 21111111 11411111 11411441 1341134 T1148414  11d1113)
29gg 1111ip0p 000PUPY POUECPOY 0QOPUOPEE @2PPEEPY OUPOPUIY HOPPERES 0OPEPILL

2680
2700
3vee
3100

3200
3300

3409
3500

3600
3700

/IMBE DRIVE FUNCTION TIMER MAINDEC=@8=DHTMCeA=l, PALLE  Vid2 1720CTe73 9186 PAGE 137

awen
4100

4200
4300

4480
asee

q000
4799
Spge 11111131 11113181 43111211 11131111 11434334 32441381 f11afiie dadsaa4a
5199 11113111 111311111 111311114 11190000 g povey @ ? MeoPRLsL

52pp 111131111 111131141 1111411 11121141 113131141 13441141 iiii“;ii 11111144
53gp 111311117 111314101 $£1131311 11111111 14314143 11ga1i11 f1124109 A20111fl

54p7 131311111 13113111 332113141 11111141 11144211 13414311 iliiilil 11413114
s5pp 11113111 13111161 13111320 121032111 11133880 18414341 (11134408 0002008

56pp 11113111 11118111 431311113 11121141 11414131 13431141 %111 111 11fa344
8700 11333111 11128161 £1113811 11382131 1113131311 13411340 (1130441 10000000

6PEp 111133111 11413144 141335334 41312111 11238231 33gadaa1 f1aaia41 4addsage
6397 11111131 134131131 $3113141 11324211 13134181 13431131 TLaadidy dadisage

6207 11313111 111111f1 43133311 111331111 24313134 1341111 T4eadads dadqaadd
63pg 13118111 11118141 11131141 11311111 1111%11 llilﬂl ] {Bﬂ! (L] ﬂl%%ﬂﬂll

ea00
6500

60008
6700
7600
7400
7200
7300
7409
7500

7600
7780




/TMBE DRIVE FUNCTION TIMER

AQUREA
ALLMSG
ALWLRET
ALLTBL
ALLTU

ALLTU?
ALTU79

FIN]
GAP2CY

5586

/TMBE DRIVE FUNCTION

RET4
RETS

0632
2673
8721
1993
1032
1100
1604
5261
6746
5600
6714
6711

MAINDEG»@B=DHTMC»AnL
GAPSCT 4707
GAP6CT 1718
GAP7CT 4744
GAPBCT 17¢(2
GAPCNY 2043
GAPOUT 2080
GAPS 1600
GAPTBL 2040
GETBAK 3286
HOIVND 2183
INGH 2447
xngxsa 9010
INGX42 @912
1917 5024
Kgaoy 0124
KPyoe 2125
Kp4o0  @l42
Ki0op  pi27
K1400 0322
K2yee @116
K212 2130
K243 2131
K249 5476
Kgde 8477
K2ep 5567
K4oOL 0126
KéLge 0413
KeSpp  giL7
K5400 D21
Keyeo 0320
K7408 9415
K7778 @345
K7778 5588
K7776 2423
K7777  @iti4
KMg o132
KMy 2138
KM$3 3433
KM 2433
KM3 9434
KMé 2402
KMY 1713
LEAR 4793
LEMR 6795
LDBR 6787
LOIVND Bi26
LFaR 6786
LINKL @337
LINKiL 4183
LINKLS 1346
LINKAS 1795
LINKL6 2344

TIMER MAINDECs@BaDHTHCmA=|

TELTU?
TEMPY

eos4
2106
5263
5547
LT
4487
0067
0343

PALLO

LINK2¢
LINKS

PALLD

viéz

2346
7487
2037
2744
1387
5%45
5434

vidz

17s0CT73
ONESCT

175007873

9106

9106

PAGE 1e38

PAGE 139
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FRRORS DEYECTEDI @
WINKS GENLRATED:Y @
RYNeTIMEL 19 SECONDS
3K CYRE UYED






