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LA A B

THERE ARE 31X OTAGNOSTIC PROGRAMS ASSQCIATED WITH THE YM8*E DEGCMAGPAPE
CONTROL ANU 1T8 TRANSPORT SYSTEM, ALTHOUGH PHYSICALLY SEFARATE, THESE.
PROGRAMS MUST g TREATED AS A LAR$E INTEGRATED TEST, AND TO ENSURp PROPER
SYSTEM OPERATION, THESE TESTS MyST BE EXECYTED IN THE ORDER D;LINEATED BELOW,
IF A GIVEN TESY SHOULD FAIL AND 1T APPEARS THAT A FIX MAS BEEN FOUYND,

Akl PROGRAMS MUST ONCE AGAIN BE RUN, ONLY WHEN ALL TESTS HAyE RUN yi1THOUTY
ANY UNACCEPTABRLE ERRORS CAN THE rnasa SYSTEM BE CONSIDERED UP,

TMB<E DIAGNOSTIC PROGRAMS' ORDER OF EXECUTION

o
1, TMBeE CONTROL TEST PART 4 (MAINDEC=Z8wDHTMA)

2, TMBeE gONTROL TEST PART 2 (MAINDEC+@BmDHTME)

'S, TMB=E DRIVE FUNGTION TIMER (MAINDEC=@8=DHIMG)

4, TMBeE DATA RELJABILITY 9 TRACK (MAINDEC=@8=DHTMD)
5, TMB=E DATA RELJABILITY 7 TRAGK (MAINDEC=B8=DHTME)
6, TMBeE RANDOM EXERCISER (MAINDEC=@8=DHTMF)
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1, ABBTRAGT

L L XL N

THE TMBE DRIVE FUNCTION TIMER ASSISTS IN
TH& TESTING OF THE TM8E CONTROL UNIT AND

TUlg TAPE UNIT, SELECTED QPERATIONS ARE
EXECUTED, vxmeo AND THE TIMES ARE THEN

PRINTED (IN MJLLISECONDS), THERE 1S NO LIMIT OR
ERRQR TESTING FACILITIES IN THE PROGRAM, THE
DEQISI°N ON THWE VALIDITY OF TIMES MEASURED MUST
BE MADE BY THE QPERATOR, ANY CONFIGURATION

OF YP 10 & TUL2 TAPE UNLTb (7 AND @ CHANNEL)

MAY BE SELECTED,

2, REWUIREMENTS

L2 R XL YL TR

2,1 HAKQWARE

LT TR oy B

PO¥=8/E, 8/M, B/F

TERETYPE QR CQMPATIBLE DEV]CE (TTY)
TME=E DECMAGTAPE CONTROL A
TULZ MASTER/SLAVE TRANSPORT SYSTEM

1 MEMQRY

X2 -8 FH

S

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

2,9 PREL IMINARY PRUGRAMS

RefleoreflraeraeRowcwens

ALl PROCESSOR/MEMORY DIAGNOSTICS
TMBeE CONTROL TEST PARY 1
TMB<E CONTROL TEST PART 2

3y PRUGRAM LOADING PROCEDURE

TefenecirertwePrrTeonBe T Sen

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

4, PROUGRAM STARTING PRQCEDURE

L L Y L PR P P R S AL L g
Ay LOAD ADDRESS @20v

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

D, DEPRESS CLEAR, THEN CONTINVE



3,2

E, THE PROGRAM WILL PRINT ITS TITLE AND MAINDEC NUMBER, TRWEN
ASX FQR DRIVE SELECTION, PRIOR TO MAKING DRIVE
SELECTION, GO TQ THE STANDARD TEST PRQCEDURE IN PARAGRAPH 8,

NOTE! THE PROGRAM MAY BE RESTARTED AT ANY TIME AY ADURESS
@284, IN THIS CASE THE PROGRAM BYPASSES PRINTING
ITS TITLE AND IMMEDJATELY ASKS FOR DRIVE SELECT]ON,

STANDARD TESY PROCEDURE

E?'??—ﬂ!q?q-ﬂgg--qsqwqg

USE OF THE STANDARD TEST PROCEDURE ENSURES PROPER TMB=E/TU{p
CHECKOWT, INFORMATION REGARDING THE

TIME LIMIT SPECIFICATIONS FOR THE TAPE OPERATIONS TIMED

BY TH1S PROGRAM ARE GIVEN IN PARAGRAPH 7,1, NO

ERKQR DETECTION OR DECISIONS REGARDING PROPER FUNGTION TIMES
ARE CARRIED OUT BY THE PROGRAM,

ORIVE SELECTION

refovpefloscocaMes

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

A, MOUNT A SPARE REEL OF INDUSTRY COMPATIBLE MAGNETIE TAPg
ON ALL DRIVES TO BE SELECTED WITH THE WwRITE ENABLE
RING IN PLACE (WRITE ENABLED), LOAD THE TAPES ANY
POSITION AT BQT, ASSIGN DRIVE NUMBERS IN THE FOLLOWING
SEQUENCE! @}7!1,6123533}45 ANB THEN SWITCH ON LINE,

B, STARY OR RESTART THE PROGRAM AS DESCRIBED [N FARAGRAPH 4,

C, RESPOND TO "SELECT DRJVES" BY SETTING SR BIT N = 3 FOR
EACH DRIVE 7O Bg TESTED (DRIVE N). THEN DEPRESS CONTINUE,

O, RESPOND TQ "SELECT 7 AND/OR 9 TRACK QPERATION" BY
SETTING SK BIT N = 1 ONLY FOR THOSE SELECTED DRIVES
WHICH ARE 9 TRACK UNITS, THEN DEPRESS CONTINVE,

TEST PROCEDURE

LA L X 3 LY e X}

ACCOMPLISH THE FOLLOWING STEPS FOR ALL DRIVES IN THE SYSTEM

~ UNDER TEST,

Ay, SELECT ALL DRIVES IN THE SYSTEM UNDER TEST AS DESCRIBED IN
PARAGRAPH 5,1 ABOVE,

B, AS SOON AS TRACK SELECTJON IS COMPLETE, THE PRQOGRAM
WihLL START TIMING THE VARIOUS TAPE OPRATIONS
AND INDICATING ALL TIMES ON THE TTY,

Cy REFPEAT THE ENTIRE TIMING PRQCEDURE 2 TIMES,

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



GIVEN IN TWE PROGRAM DESCRIPTION IN PARAGRAPH 1p,
64 PROGRAM CONTROLS

LAA LS RS L EEE YRS S L)

THERE ARE NO SWITCH REGISTER OPTIONS ASSQCIATED W[TH YMIS RROGRAM,
74 ERKQRS

[ 4 3 X% ¥F™

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

741 TIME LIMITS SPECIFICATION

@'&‘”!’Rvﬂ!.q—mqgggg--”gnmgg,

THE TABLE BELOW LISTS THE TIME LIMITS IN TWE SAME FORMAT
AS THEY ARE PRINTED ON THME TTY, TIMES LISTED UNDER UNIT @
ARE 9 TRACK TIMES, AND THOSE UNDER UNIT 4 ARE 7 TRACK TIMES,
ALL TIMES ARE IN MILLISECONDS,

FUNCTION (9TRAGK) 4/s= (7TRACK) /e
80P BFI UN1T@ UNITL

WR FM BOT DELAY 185 15 185 15
WRITE SHUTBOWN 2,7 2,5 2,7 8,9
WRITE START 8,9 1.0 12,6 1,0
WR NONSTOP GAP 11,9 r 14,5 2,0
BKSP SHDWN#SDWN 15 5 19 5
REAO $HUTO°HN 1.8 g,5 1.8 g,?
WRITE X]RG 95 ie 95 10
LAST CHR TG CyR 2,26 9,1 2,26 2.1
RD FM BOY UELAY 185 15 185 15
SPCE SHOWN*SDWN 14 5 14 5
WRITE EQF 109 10 105 12
ER TO EF §F TME 100 19 105 19
WR 70 ERASE HWEAD 12 5 12 5

1 INCH DATA TIME 22 1 22 1
GAPY

GAP2

GAPJ

GAP4 GAPSI B>7>6>5324>1) 1+2€1,75 223

GAPS

GARS

GAPY

GAPS

556 BP] UNIT /s (7TRACK)

WK FM BOT DELAY 185 : 15

WRITE SHUTDOWN 2,7 2,5

LAST CHR TO CyR 2,35 2.4

BKSP SHOWN®*SDWN 19 5

READ SHUTDUWN 1.8 0,5

1 INCH DATA TIME 22 b



2¥Q BRI UNIT2 ;g- (7TRACK)

WR FM BOY DELAY 18%
WRITE SHUTOOQWN 2,7 g,5
LAST GHR TO CUR 1,05 ' 8
BKSP SHOWN#SOWN 19 5
READ SHUTDOWN 1.8 0,9
1 INCH DATA TIME 22 1
8, KESTRICTIONS

LA L XX LY X XY

NONE,
¥4 EXEGUTION TIME

LELEL TN FET TET Y

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

16, PROGRAM DESCRIPTIQON

Aefotelvopeeymesoey

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 RECQRD QN TAPE MUST BE WRITTEN
AT LEAST 3" AWAY FROM THE BOT MARKER,
PRUCEDVRE YO MEASYRE TIME]
A, REWIND 70 BOT,
B, INITIALIZE WC & CA LOGCATIONS,

€, LOAD COMMAND REGISTER
WITH DRIVE SELECT, 8@ BPI, ODB PARITY,

Dy LOAD FUNCTION W]TH WRJTE & GO BITS,

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

Py THE TIME FROM "GO" UNTIL FIRST WORD IS
OUTPUT 18 "WR]TE FROM BOT DELAY,"

10,2 WRETE SHUTDOWN
THIS 15 THE TIME NEGESSARY TO CONTINUE MOVING
TAPE AFTER A RECORD 1§ WRITTEN SO THAT THE
PROPER INTERRECORD GAP WILk EXIST BETWEEN RECORDS,
PROCEDVRE 70 MEASURE TIME!
A, REWIND TO BOT,

By INITIALIZE WC & CA LOCATIONS Tp WRITE ONE



2p®(1@) WQRD RECORD FROM BOT,

C, LOAD COMMAND REGISTER WITH DRIVE SELECT,
8g2 BRI, Q0D PARITY,

D, LOAD FUNCTION WITH WRJTE & GO B]TS,
E, AFTER MTTF SETS INDICATING THE END OF RECORD, INIIJATE A GONTINUOUS WRITE
AND TIME TILL THE FIRST WORD IS TRANSFERRED FROM MEMORY |
TO THE TMBwE CONTROL (OCCURS APPROXIMATELY ON THE LEASING EBGE
OF SDWN),
10,3 WRITE START

THE TIME NECESSARY FOR TAPE YO ACCELERATE Y0
FUbl, SPEED + GUARANTEE A 4/2" INTERRECORD GAP,

PRUCEDYRE T0 MEASURE TIME|

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

Ay INITIALIZE WC & CA REGISTER,

By LOAD COMMAND WITH DRIVE SELECY, 820 BR], QDD PARIIY,
€+ LOAD FUNCTIQON WITH WRITE & GO BITS,

Dy MONJTQR CA FOR (TS SECOND INCREMENT,

E, THE TIME FROM "GO"™ UNTIL 2ND INCREMENT OF CA
18 APPROXIMATELY EQUAL TO "WRITE STARY®,

10,4 WRITE NONSTQP GAP
WRITE NQNSYOP GAP |5 EQUIVALENT TO THE SUM
UF "WRITE SHUTDOWN™ & "WRJTE START® AND IS
THE TIME NECESSARY TO INSURE THAT THE INTERRECORD
GAP WIhi BE AT LEAST 1/2" WHEN WRITING
NON=STO®,
PROCEDYRE T0 MEASURE TIME}
Ay INITIALIZE WC & CA LOGATIONS
8, LOAD COMMAND W]TH DRIVE SELECT, 8#2 BP], QDD FAR]TY,
Ci LOAD FUNCTIONJIWRITE, GO BJTS,
D+ WALT FOR "JOB DONE,"
£, 1SSUE nCLF,"
Fy RESINJTIALIZE WC & CA LUCATIONS,
v LOAD FUNCTION;WRITE, GQ BITS,

¢ TIME FROM 2ND nGOw UNTIL FIRST WORD OF 2ND WR}TE
1S QUTRYT IS "WRITE NONSTQP GAP,"

G2

X



14,5 BAUKSPACE SHUTDOWN + SETTLE DOWN DELAY

TH1S 18§ TH$ LENGTW OF TIME NECESSARY YO
GUARANTEE THAT IF A WRITE QPERATION FOLLOWS
A BACKSPAGE THE TAPE WILL BE POSITIONED
SUCH THAT ALL PREVIQUS DATA IS IN FRONT

UF THE WRITE AND ERASE HEADS AND WILL

BE ERASED,

PRUCEDYRE TO MEASURE TIMEY

RECORD IS USED WHIGH WAS JUST WRITTEN IN
PREVIQUS TEST "WRITE NONSTQP GAP",

Ay  LOAD COMMAND WITHW DRJVE SELECT, 800 8Py, 00D FARITY,
B, SET W¢ TO BACKSPAGE 4§ RECQRD,
€, 1SSYUE BACKSPACE, GO,

0, AfTeR #OB DONg BECOMES A QNE
INDICATING THE BEGINNING QF THE RECOQRD
MONITOR TUR UNTIL IT BEGCOMES A myn,
THE TIME FROM JOB DONE UNTIL TUR 13
"BACKSPACE SHUTDOWN # SETTLEDOWN QELAY,"

16,6 READ SHUTDOWN

THIS 15 THE AMOUNT OF TIME NECESSARY TO CONTINVE
MQVING TAPE AFTER A RECORD IS READ SO THAT

THERE 1S ENOUGHW GAP FOR TAPE TO BE FULLY
ACEELERATED IF A READ 1S FOLLOWED Y A BACKSPACE,
"READ SHUTDOWN"™ MUST ALSO BE LESS THAN "WRITE
SHUTDOWN" TD GUARANTEE THAT THE WRITE AND

ERASE WEADS W]LL BE POSITIONED SUCH THAT

ALL PREVIQUS DATA IS IN FRONT OF THE HEADS

ANU W1LL BE ERASED IF A WRITE FOLLOWS

A KEAD, IN ADDITION WHEN A WRITE FOLLOWS

A KEAD THE INTERREGORD GAP MUST STILL BE

AT LEAST 1s2",

PRUCEDYRE TQ MEASURE TIME]

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

C, ISSUE READ FUNECTION, 80# BPl, 60,

D, AFTER MTTF SETS INDICATING THE END OF RECORD, INIIJATE A CONTINUOUS WRITE AND
TIME TiLL THE FIRST WORD 1§ TRANSFERRED FROM MEMORY TQ THE TM8eE CONTROL
(OCCURS APPROXIMATELY ON THE LEADING EDGE QF SDWN),

10,7  WRITE XIRG

IS 13 THE TIME NEGESSARY TQ CAUSE THE

TH)
GENERATION OF AN INTERRECORD GAP THAT IS A?



0.8

10,9

LEAST 3" LONG AS COMPARED WITH THE NORMAL
S/9n GAP, THE PURPOSE S TO ELIMINATE
WRITE znnons THAT MAY BE CAUSED BY A
DEFECTIVE AREA ON TAPE, NORMALLY QONE
REWRITE WIYTH XIRG WQULD BE SUFFICIENT

IF IT ISN'YT THE PROCEDURE WOULD BE TO
REFEAT THE "BAEKSPACE=REWRITE WITH XIRG"
SEQUENCE UNTIL A RECORD IS WRITTEN WITHOUTY
ERRQRS EACHM SUCCESSIVE REWRITE WaulLD ADD
3n *HE INTERRECORD GAP UNTIL "GOOD" TAPE
NA3 REAQHEO

PROCEDVURE To MEASURE TIME]

A, TAPg 1S NOY BOT,

B8, INITIALIZE WC & CA REGISTERS,

Cr ISBUE WRITE WITH XIRG FUNCTION, 802 BPI, GO,

0, MONJTQR CA TO DETERMINE WWEN
FIRST WORD IS QUTPUT,

E, THE TIME FROM "GO" UNTIL FIRST WORD IS
OUTPUT 1S "WRITE WITH XIRG",

LAST CHARACTER T0 CY READY

THIS 135 THE AMOUNT QF TIME 1Y TAKES FOR THE

CONTROL TO SENSE 3 MISSING WORDS ON TAPE

(END 0F REEQRD) UNTIL "CU READY™ BECOMES A "i,"

PRUCEDYRE TO MEASURE TIME] o

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

B, LOAD COMMAND WITH DRIVE SELECT, 880 BPI, QDD PARITY,
Ci INITIALIZE WC YO SPACE REVERSE 1 RECORD,

D, HWAIT FOR 40B DONE,

E, REINITIALIZE WC & CA LOCATIONS,

Fi  LOAD CoMMAND WITH DRIVE SELECT, 802 BP!, Q0D PARIIY,
G, 1SSUE READ FUNGTION, GO, |

He WAIT UNTIL WCz@ AND THEN MONITOR nCU READY"
UNTIL IT BECOMES A "iv,

J: THE TIME FROM WG=@ UNT]L "CU RgADY" s 1 |5
"LAST CHARACTER TO Cy READY",

READ FROM BOT
THE FIRST RECQRD WRITTEN ON TAPE 18 SUPPOSED



10,10

10,11

TO0 BE AT LEAST 6" FROM THE BOT MARKER,

XN THE EVENT THAT THIS CQNDITION WASN'T MEY
IT IS STILL DESIREABLE TO READ THE RECORD,

READ FROM BQT 1S THE TIME FROM WMEN A READ

FUNCTION I8 ISSUED UNTIL THE FIRST WORD IS

QYTPUT,

PRUCEDYRE TO MEASURE TIME]

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

B, TAPE 1S REWQUND TO BOT,
Cy, INITIALIBE WC & CA REGISTERS,
D, 1SSYE READ FUNCTIQN, 880 BPI, GO,

Eyv MONITOR CA TO DETERMINE WHEN FJRSET WORD
1S QUTPUT,

o THE TIME FROM wGO" UNIL FIRST BREAK 1S
"READ FROM BOT,"

SPACE SHUTDOWN + SETTLEDOWN DELAY
SPACE SHUTDOWN 15 THE AMOYNT QF TIME NECESSARY
TO CONTINUE MQVING TAPE AFTER A RECORD IS
SPACED QVER IN THE FORWARD DIREGTION FOR THE
SAME REASQNS AS "READ SHUTDOWN",
PRUCEDYRE T0 MEASURE TIME}
A, SAME RECORD IS YSED AS IN T3 WRITE START,
B, INITIALIZE WG TO SPACE FORWARD 4 RECORD,
C, 1SSYE SPACE FORWARD FYUNCTION, 828 BPI, GO,
O, MONITOR JOB DONE UNTIL IT IS a1,
€, TIME FROM ,JOB DONE =1 UNTIL TUR IS

"SPACE SHYTDOWN + SETTLEDOWN DELAY",
WRITE EQF
TO WRITE AN END OF FILE MARK [T 1§ NECESSARY
FOR TARE TQ MOVE 3 INCHES BEFOQRE WRITING
A KECORD WITH EXTENUDED INTERRECORD GAP,
HWOWEVER, AN EQF MARK CORRESPONDS To A
1 WQRD REGCORD, THE TIME SHOULD BE
SLIGHTLY LARGER THAN "WRITE XIRGn,
PRUCEDURE To MEASURE TIME}
A, TAPE UNIT IS REWOUND TO BOT,

8, INITIALIZE WC & CA REGISTERS,



16,12

€, 1ISSUE WRITE, 8@® BPI, GO,

0, WALT FOR JOB QONE,

E, IS3UE CLF,

F, 1SSUE WRITE EQF FUNCTION, B2¢ BP], GO,
G: WAIT FOR JOB DONE &}

Hy THE TIME FROM "GO"™ UNTIL "JOB BONE" IS
"WRITE EOF,"

EQOK TO EOF TIME

THIS 1S THp TIME Ngsugp TO MOVE TARE FROM

THE ENO OF A RECORD TO AN END OF FILE MARK

WRITTEN AFTER [T, THE PROCEDURE USED TURNS

OYY To BE A TEST OF THE WRITE AND ERASE

WEAD POLARITIES, IF THWE TIME PRINTED IS

EQUAL TO ZERD [T IS AN INDIGATION THAT THE
EQF WAS NOT FQUND WHEN "JOB DONE" BECAME A ONE,

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

2, ERASE HEAD CURRENT NOT SUFFICIENT TQ FULLY
SATURATE TAPE,

3, ONE OR MORE OF WRITE HgAD TRACKS POLARITY
REVERSED:
4, ONE OR MORE SENSITIVE READ AMPLIFIERS,

5, WRITE EOF FUNCTION DION'T REALLY WRITE AN EQF MARK,

OTHERWISE "EOR TO EQF SPACE TIME" SHOULD BE
SLIGHTLY LARGER THAN "WRJTE EQF,"

PRUCEDYRE T0 MEASURE TIME}

A, A RECORD AND EQF WAS PREVIOUSLY WRITTEN
FROM BOT FOR "WRITE EQF",

B, TAPE [8 REWQUND T0 BOT,

C:. REWRITE RECORD OVER PREVIQUSLY WRITTEN RECORD,
D, BACKSPACE OVER REGORD JUST WRITTEN,

E, SEY WC REGJSTER TQ SPACGE 2 RECQRDS,

Fv 1SSUE SPACE FQRWARD FUNGCTION, SET GO,

G, WAIT FOR WC REGJSTER TO INDICATE THAT

FIRST RECORD WAS BEEN SPACED OVER THEN
MONITOR "CU READY"™ UNTIL IT BECOMES A



"{", AFTER "GCU READY"™ CHECK TO SEE IF “EOF"™
1S A 1 IN STATUS REGISTER, IF E£0F IS NOT
SET THEN 2ERO TIME COyNTER,

M, TIME FROM WCsw4 UNTI|L "CU READY" IS

"EOR TO EQP SPACE TIME,"
10,13  WRITE TO ERASE HEAD

THE "WRITE TO ERASE HEAD" TEST JNSURES THAT THE

TAPE IN FRONT OF TWE WRITE HEAD 1S ERASED

DUKING A WRITE OPERATION,

PRUCEDURE TO MEASURE TIME]

A, A LONG RECORD MAS BEEN WRITTEN FROM BOY, SAME
RECORD THAT WAS USED TQ TIME "WRITE FROM gOT
DELAY" |

B, TAPE |5 REWOQUND TO BOT,

C, WC REGISTER 1S INITIALIZED FOR A 3 WORD RECORQ
CA REGISTER IS INITIALIZED TO 3775,

U LOAD COMMAND REGISTER WITH DRIVE SELECT,
892 BP}, ODD PARITY,

Ey LOAD FUNCTION REGISTER WITH WRITE & GQ BITS,

Fv MONITOR CA UNTIL 1T 13 3777 INDICATING 2 WORDS
HAVE BEEN OUTPUT, THEN ISSVE CLT WHICH

STOPS ALL DATA TRANSFERS & CAUSES THWE DRIVE

T0 SHUTDOWN,

G, REWIND TO BQT,
MWy INITIALIZE CA TQ 3778
I, 1SSUE READ FUNCTION, 8¢® BPI, SEY GO,
Jir MONITQR CA UNTIL IT IS 3777 THEN
GO TO TIMING ROUTINE AND TIME UNTIL CAz4209
THIS TIME WILL INDICATE THE DISTANCE BETWEEN
THE LAST WORD OF THE NEW DATA AND THE
FIRST WORD OF THE OLD DATA WHIGH 1S ALSO
THE: AMOUNT OF TAPE THAT WAS ERASED BY
THE ERASE WEAD DURING THE WRITE OPERATION,
10,14  ONE INCUH DATA TIME
ONE INGH OF DATA, 800 BP] (ALSOD 556 § 200 IF
7 EHANNEL UNIT), 1S wRITTEN AND TIMED TO
OETERMINE IF TAPE 1S MOVING AT PROFER SPEED,
PRUCEDYRE T0 MEASURE TIME]

Ay INITIALIZE WC & CA REGISTERS, CA(3776) WC(=200R)



B, ISBUE WRITE FUNCTION, 802, 356 QR 2¢@ BPI, GO,

Cy WAIT FOR CURRENT MEMORY ADDRESS REGISTER
TQ INDICATE FIRST WORD IS TAKEN AND THEN
MONITOR WQRD COUNT UNT]L EQUAL TO ZERD,

D, TIME FROM FIRST WORD QUTPUT UNTIL WORD
COUNT=g 1§ "ONE INCH DATA TIME,"

10,35  GAF CONSISTENCY

FOQR PROPER OPERTION THE INTERRECORD GAPS ON
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/? AN INCH 18 GENERATED WHEN A WRITE FOLLOWS
A READ, ALL OTHER GAPS SHOULD BE LARGER
DEFENDING ON HWOW THEY WERE WRITTEN,

PRUCEDJYRE To MEASURE TIME}

A, A YOTAL OF NINE RECORDS ARE WRITTEN ON
TAPE (FROM BOT) UTILIZING DIFFERENT SEQUENCES
TO GENERATE THE INTERRECORD GAPS,

B, THE TAPE ]S REWOUND TQ BOT,

C, INITIALIZE WORD COUNT AND CURRENT ADDRESS
REGISTERS,

O, I1SSUE READ FUNCTION, 802 BPIl, SET nGOw,
E, WAIT FOR "CU READY" TQ BECOME A 1
THEN REPEAT STEF C AND RESET ngow T0
CONTINUE NONSTOQP,

Fv NOMITOR CA REG%STQR TQO DETERMINE WHEN
FIRST WORD I8 INPYUT,

Gy THE TIME FROM WHEN "GO" ]S RESET UNTIL
THE: FIRST WORD IS INPYT WIlLL REFLECT
THE S]2E QF THWE GAP,

MW, STEPS E,F ARE REPEATED UNTIL ALL 8
GAPS ARE MEASYRED,

PRUGRAM SEQUENCE FOR EACH GAPY

GA¥L WRITE FOLLOWED BY A WRITE (NONSTOP) ,

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

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

GAF4 WRITE=BACKSPAGE FOLLOWED BY A WRITE (START/§Y0P),
GAMS SAME AS GAP4 EXGEPT WRITEwBACKSPACE REPEATED 2 TIMES,



SAME AS GAP4 EXCEPT WRITE=BACKSPACE REPEATED 3 TIMES’
SAME AS GAP4 EXCEPT WR]TE=BAEKSPACE REPEATED 4 YIMES,
A¥a SAME AS GAP4 EXCEPT WRITE=BACKSPACE REPEATED % TIMES'

GAP LENGTHS SWOULD REFLECT THE FOLLOWING RELATIONSHIP}
B>726>52421, 1-€1,7y 223

12,16 FUNCTIONS AT 5%6 BP]
ALl OF TWE PREVIOUS TESTS USEp THE DENSITY OF 8¢g BPI,
IF A 7 CHANNEL DRIVE 1S SERLECTED IT IS UBEFUL TO RUN SEyERAL OF
THE TESTS AGAIN USING DENSITY OF 556 BPI!, REFERENGE
THE PROPER PARAGRAPHS FOR A DESCRIPTION OF EACH TEST,
16,17  FUNCTIONS AT 202 BP],

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

11, LISTING (ATTACHED)

FeBone®
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/TMBE DRIVE FUNCTION TIMER MAINDEC=P8=0HTMCeAsl

vgie
L ¥

vg2p
vgey
vg22
vg23
vp24
0p2%
bo24
voay

0g3g
[TES
vg32
0933
034
vg3s
2036
937

Bg4e

ouip

7¢00

000

oege
oege

¢TMBE ORIVE FUNCTION

(LI
ug4n
ig43
0g4q
vges
uges
047

upsg
g5
[ILH]
0g53
TED

2000
000e
TTT)

PALLE  Vi42 170CTe?3 9126

/TMBE DRIVE FUNGTION YIMER MAINDEC-QYwOHTMCwAal
/COPYRIGHT 3972, DIGITAL EQUIPMENT CONPORATION, HAVN‘RD. MASS,

//INSTRUGTION EQUALITIES//

LHER= 6704
CHGRA6702
LCARBO703
CCARF6704
LCMR=6T7QY
LFGR=6706
LDBRE6707
RWGRE6711
cLtee742

RCARZ6713
RMSR=8714
RCMRZ6715
RFSR=6716
ROBR36717
SKEF26724
SKCEF6722
$KJOF8723
SKYR26724
CLFs6725

CKDL76726

SBRM=6727
TIMER®JMS |

XTIME
040
INDXlﬂa [
xNoxzz. [
DRVIABo uouo
1900

2000
3eee

ALLTY,

W%,

TIMER MAINDEC=P8=DHTMCoAsL

ONCE

XCRLF
NUMPNT, @
ToLALLy @
TBLTU7, @
XHEAD,
XHEADL, TUTMSG
XTIME,
CNTALL: O
CNY?, [}
DRYPNT, O
XRWND7, RWIND7

K400,
K4po1,

/Loau WORD counr. LR AC,
/% t EAR Hg;b ‘ '
A0 CURRENY ADDR 55 an AC
EL!AR CURRENT g !
/k0AD conn;uo ntals an A
75840 FUNGR1oN RBG! 18R it
/LOAD DATA BUFPER,
/KEAD HORD COUNT,
/GL:AR TRANSPORY,
7READ cunuzur Auun:as,
/READ MA
7READ cann 4 n:cxgv LR,
/READ FUNG on 35 ATUR § REGISTERS,
/READ DAT
/9K1P IF. G!ROR ?LAG 18 SET,
/BKIP Iri GaNTROL (8 NoY aUd,
/3KIP 8 N J8B DBNE,

PABE

/¥KIP ON TUR,
/ LR THE: onrag%L;n ¥ ?nANlronT MASTER 1F TUR,

/17 NOT,
/ENECK FOR DATA L ;
/§ET BREAK n:ou:sf oR: ou: 'DATA BREAK,

PALLe  Vide 17s0CTe7) 7126

STATUS REGISTERS,

PAGE o1



/TMBE ORIVE FUNCTION TIMER MAINDEGe@8o0HTMCwA-L PALLE V42 170¢€%a7¥ 9106 PAGE 1e2

V127 1000 K@@, L1000
v13g 8212 KeL2, Bele
0131 @215 K2i9, 22y5
vi32 7777 KMi, «l
v133 7776 KM2) o2
0334 7775 KM3, -3
6135 7779 KMiB,  «iD
0136 5616 XBAK» BAKSPA
03137 5600 XRITEL, RITE4
vi4p 5633 XREAD, READ
041 5684 XREADY, READ1
0442 9400 Kpd4gy, o400
0143 PoURR X8Pl, @
V144 2214 LINK16, T38
V145 5704 XENQ:  FINI
vie6  567p XREAD2, REAQ2
V147 QuUee INGH, [}

visp 0260 NUMTBL, 260
9151 026y 263
6152 @262 262
v153 0263 203
0154 0264 264
0155 0265 26%
0156 0266 264
0187 0267 267

vi6g ooop ALLTBL,
vi61 ouap
vi62 0Rep
0163 0dge
0164 QWD
0163 oPgR
0166 odge
vi67 od0p

vi7g o80p TU?TBL,
0171 9908
v172 0000
0173 000R
vi74 @9op
0175 000e
9176 2000
0177 0200

RN ENEE NN eR

0280  e200
0208 7610 START; SKP CLA
6201 5206  RESTAR, JMP SELECT ) )
202 4474 Jﬂi 1 XMESS /REGINNING OP WEADER|
9203 6000 MSG3
0204 4474 JME 1 xMeSS
v2e5 6417 M§G2

/YMBE DRIVE FUNCTION TIMER MAINDEGw@B8eOHTMCwA={ PALLD  Vie2 17=0CTa?3 9186 PABE L3

//ROUTINE FOR TRANSPORT SELECTION XND
//7 OR 9 TRACK OPERATION,

"
vgrs 4474 SEWECTy JMS 1 XMgSS /SET UWITORES TO SELECT TRANSPORYS,
0207  6D33 MSGI
021p  74p2 HLT
0211 7604 LAS /QET :uzrcnzs POR PRANSPORT SELECTION,
0212 3344 0CA DRVSAY /SAVE SW]TRHES),
0213 4474 JMS 1 XMESS /!:T SHITGRES POR 7 OR § TRAGK OPERATION,
V214 6p44 MSG4
0215 7402 HLT
4216 7604 LAY /GET YWITGRES POR ? OR § TRAGK SELECTION,
0217 3343 0CA TRRSAV /3AVE SHITHHES,
v220 3060 DCA CNTALL ZINITiALIZE cOUNTERS,
V224 3Ipe1 DGCA CNt7
w222 1377 TAQ {DRVTAB /8ETUR POXNYZR
9223 3062 DGA DRYPNT /FOR QR} vg
G224 1376 TAQ (ALLTY I!ETUP PO nrtn ron TABLE WHICH WILL HOLD
0228 3349 DCA XALL ALL lu-gu!s To BE TESTE
0226 1375 TAQ (Ty? /!;Tur POINTER ron TABL: uulcu Wikl HOLD ONLY
9227 3341 0CA XTy7 /7 TRAGK Tus4@is TO BE TEBTED,
0239 1374 TAQ (NUMTBL
0231 3082 DGA NUMPNY
6232 1373 TAD (ALLTBL
0233  IP83 DGA TBLALL
0234 1372 TAQ (TU77T8L
Y238 3084 DCA TBLTV? )
0236 1345 TAD K7779 /zirur coucv:n to EXIT THIS RQUTINE WHE ALL
6237 3342 DEA DRVCNT /817T% OF SELEC? WORDS MAVE BEEN CMECKED
024p 1344 CHKWRD; TAD DRVSAY /PICKYP ORYVE Wo
D24y 7700 SMA CLA /MINUE AC INODIEATES DRIVE IS ﬁcrzn. )
0242 5264 JHP URBATE /IWIS QRIVE NOY SELECTED UPDATE ALl POY f!l!.
0243 1462 TAR 1 DRYPNTY /$AVE DRIVE SELECTED IN TAH E GONTAINING
U244 3740 DGA 1 XALL /ALL- QRIVES 10 BE TESTED
0245 1492 TAQ 1 NUMPNT
Y246 3453 DGA 1 TBLALL
0247 2060 158 CNTALL /GOUNTER FAR SELECT ALL DRIVES TABLE,
3535 §3:3 ;92 CLA TRRSAV 5:{353'A3"5351" Eg ] v:EcK OPERATION,
J [] L A
0252 5262 JMP UPBATES2 g K SELECYED, EX]T AND UPOATS POINTERS,
0253 1462 TAQ I DRVPNT 7 TaAcK srutc?:u. SAVE IT IN 7 TRACK
0234 3743 DGA T xTU7 /HELECT TABLE,
0258 1482 TAQ T NUMPNY
0256 3484 DGA 1 TBLTU?
0257 2064 152 CNT? /KEEP COUN® OF ALL 7 TRAGK DRJVES SELEETED,
0260 2034 15E TBLTU? /UPDATE ALL TABLE POINTERS,
0264 2344 158 XTQ7
0262 2053 1SE TBLALL
9263 2342 15# XALL
0264 2342 UPRATE, S8 ORVCNT /GHECKED ALL BgTs OF SELECT WORDS?
0265 7440 SKP /N0, CONTINUE EHECKING
0266 5303 JMP ENBCHK /YES, BEGIN TESTING SELECTED ORIVES,
0287 2062 15% DRYPN

v27¢ 2052 158 NUMPN



/IMBE QRIVE FUNTTIOH TIMER

€271
versa
ery
0274
6273
0g7¢
ug77
€303
0301
u3ee
v3IE3
e3T4
0yes
o3¢
038y
0310
€313
6312
b313
vIL4
03L5
€316
12334
vI29
03Zy
€322
6323
0324
]
0326
vy27
033p
0334
B33
€333
0334
4358
v336
637

v34g
0341
y3ep
£343
U¥4a
(A1l
vyey
6347

0367
v37e
6373
8372

i8¢
1348
7084
1364
"a%

iﬂ!ﬂ

2908
8377

ol

/YMBE CRIVE FUNCSTION

€373
W3T4
0y7%
B3Ys
2377

6i68

MAINDEG=B8=0HTMCe AL

TAG DRVSAY
RAk

REA DRVSAV
Clela
TAY TRRSAV
Rak
GHA TRKSAV
Chla
L1 CHKWRD

ENDGHK, TAD CNT?
FEA CLa
wif (44
TAQ CNTALL
SNA CLA
JMA SELECT
TAG (3767
0gA ONES
TAQ (=430
0EA ONESCT
SMA .
DeA ONCE
CHA
Q¢A 1 ONES
11% ONES
15 ONEST
wihP swd
TAQ (6377
) INBXLE
JMB 1 XMESS
MIYs
<48 1 XMESS
M3§7
JHE 1T XWEAD
JM3 T XCRLF
DgA I NULL
GGA Lier
JMR 1 LINKG

LINKD, TR

XAhis  ALKTU

XTR7. w?

ORVENT, @

TRKSAY, ¢

DRVEAY, 2

K7vre, 7779

CNES, B

ONESCTY, 8

TEMER: MAINOEG#E8UNTHUwASL

RETL.

outL.

\ )

REYR,

oyt

FALLD Va2 {700CTa?3 9186 PAOE a4

/GET GRIVE s:u;c? WORD', .
/BETUF NEXY BI% Y0 BE BHEGKED,
/8AVE T,

7GET TRACK s:L;c
/3ETUN NEX?
784VE T,

/00 11 ALL AGA ‘
/GHECK TO AEE IF ANY DRIVES
/HAVE BEEN SELECTED,

o u: 6uzvu:u.

Sg g0, !:5TUR~ T0 §TART,

/RERD TINE COUNTERS,
/BEGIN TEGRING,

PALLY  VEAR  LyeQeTadY 9106 PABE 108

JRETUP T EXIT LOGATION,

5?5?%?2;9#%3355“1'858=¥"§%a3° vt

n1Y 1] /
5 SHBAEL e e, w00 st
/LbAo SOMMANG

N R T
;;?ag 4] g‘taﬂi W !Tta GO P1TH,

8
IéﬂNO!TIOﬁ # gtMAIN IN TXHINE Loom;,
ZMALY FOR fUR,

PAGE
frrxn: WRITE FROM @OT DEMLAY//
A oLl
*L " (o¥7:
nGi
J4E | xnnno
; XWESA
‘3
! HIH
LUMR
133 K4ige
LPER
TIMER
ng;a
SPA CLA
an;n )
é”.' LES
Jhg RETL
JN { XMESS
HEaT

TAQ cNfA
e ?&L
JHg 1 xiﬁ NY

'{;IW: HRITE SHUTGOWN/S

g T oo
[«l-1Y Y

Jﬁ; 1 XRUND
JME § XWECA
3774

«336

Hg 1 SELALL
LAHR ovnepe
Ti? Keiop
LFGR
-

.

oo

cLP

M8 1 (HRTCNY
JHE RET2
JHE 1 xMESS

/09 AGAL Xt ORIVE,
AR

ZBBTUP T2 ExIT LOGATION,
$?§¥492L3k5738“‘8!'8082¥155sf° oty

/ SY Vs 8 OR'
/¥OMBINE: DRIV '!L ST, o0 BRI, 00O PARITY,
i&ﬂAD GOMMIND,

#W8A0 FUNGYIONS WRITE, GO BITH,
/%ALY FOR lop BONE,

7GLEAR FLAGS

7GONTINUOUE WRITE

/MESSAGE ROUYINE



/TMBE DRIVE FUNCTION TIMER MAINDEG=g8=0HTMCmAnL PALLE  Vidz  I7s0CTa?y 9196  PAGE s

V432
0453
0454
0455
v45¢
0437

0578
U876
v577

(111
Y601
06082
2603
V604
. veos
111}
9607
ve10
061y
0612
0613
0614
w618
vole
v617
ve2g
w621

w622
ve23
624
v625
U626

0627
063p
Ug3y
6632
6633
U634
638
6636
6637
v64g
664y
0642
0643
vo4s

6123
1860

ﬁéﬂ!

s400
0453
2423
0600

7300

1
4465

747!
4472
1066
6705
1113
6706
6723
5242
6725

/TMBE DRIVE FUNCYION

0543
0646
0647
9650
0654
0652
0§83
0654
0655
0656
0637
bobpy
064
b682
0663
uGa4
w668
vebe
9667

4443
3776
7479
1378
3305

4412

LINK3,

MSGT2

TAQ CNTALL
0gA PRNCT

JME 1 XPRINT
JMF T LINKS

3

PAGE

/¢TIME WRITE START//

124
3, ChA CLL
TAD (097; ZEETYP TS EXIY LOCATION,
0GA oV -
RETS, JM; 1 XHCCA /INITIALIZE WC « CA LOGATIONS,
3776 v
340
JME 1 BELALL /ﬁ T QRIVE SELEct E
TAD [LLLTE) /GOMBINE DRIVE SEL c?. 809 BPI, 0DD PARITY,
LGMR 7L0AD GOMMAND,
TAD K4100
LFGR /Lgau runcvloug WRITE, GO BITS,
TIMER /TIME "WRI$E §PART,®
RCAR /EX1T TIMER ON
SPA CLA /GAB40BD,
SKTR
étg el /MALT FQR fUR,
JHP RETS /00 AGAIN N NEXY BRIVE,
oUT¥,  JME 1 XMESS /MESSAGE RAUTINE
sﬁ!s
TAQ CNTALL
DCA PRNCT
JME I XPRINT
/$IIHE WRITE NONSTOP GAP//
/
T4,y chA CLL
TAD (oyTe /SETUF T4 EXIY LOCATION,
neA out . )
RET4,  JMS 1 XWCCA ZINITIALIZR WE ¢ CA LOCATIONS,
3776 /54
®340 /ac
JMS 1 SELALL /4ET unxvs SELECY guno;
TAQ oogeee /GOMBINE QRIVE SELECT, 8@ B8P, 0DO PARITY,
LEMR /LOAD COMMEND,
TAD K4{o@ .
gigg /LOAD FUNGSION) WRITE, GO BITS,
JNP el /HALT FOR JOB @BONE,
CLF
TIMER MAINDEGu@8=DHTMCoAwl PALLE ViR 17067873 9106 PAGE L7
JME 1 XWCCA /N:-xNxVxAuxzz WE & CA LOCATIONS,
3774 E
T /BResET TINE counter yItH
0 H
DGA 1 NULL /uunAgion of gg?s az?u; PROCEDVRE',
TAD K410
LFGR /h0AD FUNG¥10N1 un!rt. GO BITS,
TIMER /TINE "NON8TOP
RCAR /EXTY TIMER oN
SPA CLA YITTIN
8K g0
JMP et /HALT FOR JOB BONE,
cL;
JHP RET4
oyTe,  JME 1 XMESS /MESSAGE RBUTINE,
M§GT4
TAD CNTALL
DGA PRNGT
JME 1 XPRINT
//TIME BACRSPACE SHUTDOWN # SETTLE DOHN BELAY/?
/
T3, CLA CLL
TAQ <o¥rv /§ETUR TS BxIT LOGATION,
RETS 333 1 gg ALL GET QRIVE SELECY WORD'
' L / E
Iegn 000aps /Eonglut Dhlvt geuzcv. 88 BRI, 000 PARITY,
ragn K7777 ;
L /LOAD WC 8 wi,
TAD (3401} . )
g;gg /L0AD FUNU?IONS SPAGE REVERSE, GO BITS,
JHP vof /WALT FOR jJoB 8
TIMER /TIME "BAg SPA £ ahuvooun . usYTLc DOWN BELAYY,
SKTR /EX1Y ang N TUR,
SK! CLA /USED BY TIMER,
J P REYS /00 AGAIN ON NEXt BRIVE,
OUTS, JMB I XMESS /MESSAGE ROUTINE,
SSTS
CNTALL
PRNCT
JN! 1 XPRINY
/;Ixnz READ SHUTDOWN//
/
A\ ChA CLL
Yeg (oyTe /§ETUP T6 EXIT LOCATION,
out
RETS, JNS I XWCCA /éNITlALl!! WC  GA LOEATIONS,
3777 Vi)
-;;u /ne ,
JMS 1 SELALL /BET QRIVE SELECY WORD'

SN\



/IMBE ORIVE FUNCTION TIMER MAINDEGwg8«DHTMGwAel

V728
u724
8727
v739
¥734
w732
7733
0734
¥735
0736
6737
0740
y74y
vy42
v743
v744

2772
0773
0774
w77%
776
9777

1066
6705
1346
6726
6723
5331
6725

3291
4472
1066
3106
i1e6
6705
1114
6704
1115

ovYTe.,

LINK7,

7

RET7,

our?,

TAD oDasee
MR

TAQ K212@
FGR

JHe ool
JME 1 (WRTCNT
M RETS

JHP
JME 1 XMESS
M§GT6
TAD ONTALL
ngA PRNCT
JM§ 1 XPRINT
JMP 1 LINK7
17
PAGE
//TIME WRITE XIRG//
/4

A cLL
?kv o (0yt?
och oot
JMS 1 XWCCA
3776
340

ME 1 SELALL
TaD onG8ge

LEMR
TAD K4900
LFGR

TIMER

RGAR

SPA CLA

SKTR

JMP 28
CLF

JMP REY?
JMS 1 XMESS
nsgyv

TA CNTALL
0GA PRNCT

JME 1 XPRINT

PALLD  ViaR 1720CTe73 9106 PAGE w8

/GOMBINE QRIVE SELECT, 809 BP], 000 PARITY,
/LOAD GOMMEND,

/kOAD FUNG?ION/ READ, 60 B1T8,

INALTY !an gos BONE,,
/GLEAR FALBS
/thTE coN?xuuaus
/00 N 1VE
/ncssuos nauv:n:.

/§ETYP T7 EX1T LOCATION,
/éNlTIAL!!! WG ¢ CA LDCATIONS,

/aET ORIVE SeLect gOR’
/GOMBINE QAIVE SELECT, 8@ BPI, 000 PARITY,
7L0AD COMMAND,

/LQAD FUNGTION] WRITE XIRG, GO BITS,
/TIME "HRIYE XYRGY,

7EXIT TIMER ON

/GAeepug,

/WALT FOR YUR,

/00 AGAIN BN NEX? BRIVE,
/MESSAGE. RAUTINE

//TIME LAST CHARACTER TQ QU READY/)

"
chA GLL
7AD (oyTs

TIMER MAINDEGep8aDHTMCuAwL

REYS.,

ouTe,

T9

RETY,

DgA ovr
JME 1 SELALL
TAR o0fsge

0GA TEMPL
TAQ TEMPY
LGMR
TAQ K?7777
LHER
TAD K7{ge
LFGR
SKyD
VL4 iLrS
ClLF

JHMS 1T XWECA
3776

=340

TAD TEMPL
LGMR ,
TAD K2100
LFGR

RNGR

SEA CLA

MP o8
TIMER
snga

SKP CLA
SK1R

:M? i1
Jhg RETS
JM8 1 XMeSS
MsgYe

] ONTALL
0CA PRNCT

JME T XPRINT
//Ixns REAG FROM BQY//

cLA X8

QyTe
eh o¥
JMS | XRWND
JH; 1 XWCCA
3777
30

JME 1 SELALL
TAQ LI

TAQ K2iege

JHP vof

/BRTYP T8 ExIT LOCATION,

PALLE  Via2 170C%4?3 9106 PAGE 109
/98T QRIVE stklit WORD',

/g n:xu: or1v zL:p?, 890 BP], ODC PARITY,

73hV

/k0AD COMMIND,

/LOAD WG B Wi,

/hQAD FUNGPION] SPACE REVERSE, GO,
/WALT FOR JOB BONE,

/éNITIALil! WG & CA LOGATIONS,
IHET ORIVE, 8pg 8P1, 0DD PARITY,
/h0AD COMMAND,

/h0AD FUNGPION) READ, 60,
/R KA ¢

e
/NQ, HAIT #or 1Y,
ITes, TIMe nLASY GHARABTER TO CU READY,"
7EXIT TIMER ON Cu READY,
JYAIT FOR SUR,

/00 AGAIN BN NExt BREVE,
/MESSAGE RAUTINE

/3ETYP T9 EXiY LOCATION,

/RENIND ALL SEL!&;‘D ORIYVES TO 80T,
/églf!lh! B WC LOCATIONS,

/!!T TIIVG SELRGY g ORD',
/GOMBINE: QAIVE SELECT, 882 8P1, 0D0 PARITY,
/LOAD COMMAND,

?DAD ?UNU'IONI Rilgy 60 8178,

/TIME "REAS P
/EXIT tIMER ON Clllﬂll'

/WALT FOR $UR



/IMBE ORIVE FUNCTION TIMER MAINDECep8eOHTMCoAnlL PALLe  Via2 {7«0CTa?y 9106 PAGE 1w10

118 6725 cur
116 53g0 RET9 /00 AGAIN aN Nex? ORIve
117 4474 ouTY, JM§ XMESS /MESSAGE ROUTINE,
129 6222 MSGTY
121 1069 TAQ CNTALL
122 3304 DGA PRNGT
123 4473 M8 T XPRINT
//T[ME SPACE SHUTDOWN & SEYTLE OOWN DELAY/?

124 7300 T10, cLA oL )
128 13;4 (o¥719 /SETUP T4 EXIY LOCATON,
126 3971 DGA oy
127 1114 RETL0, TAQ K7777
139 6794 LHGR /40AD W
134 44792 JME 1 SELALL /GET Unxv: szLecY WORD,
132 1066 TAQ [I'LLIT] 7GOMBINE DRIVE SELECT,82 BPI, 00D PARITY,
133 6705 LGMR /LDAD QOMMAND
134 1120 TAQ k6100 .
135 6706 LFGR /64QAD FUNUPIONS SPACE FORWARD, GO 817§,
136 6723 SKyO )
137 5336 JMP vof /WALT FOR JOB BONE,
149 4487 TIMER /TIME "SPAAE SHU?OONN & SETTLEDOWN DELAY,"
141 6724 SKIR /EXIT TIMER ON TUR,
142 7610 SKP CLA
143 6725 CLF
144 5327 JHF RETLD /00 AGAIN SN NEX? DRIVE,
148 4474 0UTio, JMS 1 XMESS /MESSAGE RBUTINE,
146 6233 MSGTLO
147 1060 TAQ CNTALL
150 3194 DGA PRNCT
1151 4475 ) JME 1 XPRINT
152 5783 JMP 1T LINKLL
1133 1200 LINK1L, T3
1174 1145
1175 1147
1176 1067
1177 1822

1200 PAGE

/;IXHE WRITE EOF//
/
1209 7300 Til, chA cLL

1201 1377 TAD (ogrix /HETUP T6 BXIY LOCATION,
1202 3974 DCA oy
1203 4463 JMS 1 XRYND /REWIND AgL SELECTED DRIVES TO BOT,
1204 4445 RET41, JME I  XWeCaA /IN!TIALI « CA LOCATIONS,
1205 3776 3776 '
1206 o0 1117
1207 4472 JMF 1 SELALL /Gtr ?nxvc seLect E ORD’,
1219 1066 TAD 006800 /GOMBINE ORIVE SELECY, 800 BPI, ODO PARITY,
1211 3106 DGA TEMPY
1212 1106 TAQ TEMPL
1213 6708 LEMR /L0AD QOMMENS,
/TMBE ORIVE FUNCTION TIMER MAINDEGu@8e0HTMCeAul PALLE  VidR 17s0CTa?3 1211 PADE 1ail

1214 1143 TAQ Kéi00 )
1215 6706 LFGR /LOAD FUNGPIEN] WRITR, GO BITS,
1216 6723 SKy0
1217 5216 JMP o1 /HALY FOR JOB BONE,
Lg:u 6725 gkg .
1221 1121 K%120
1222 6706 LFGR /W0AD FUNG®ION; WRITE EOFy GO BITH,
1223 4487 rkﬂsn /TIME "WRI®E EBFn,
1224 6723 SKy0
1228 7610 SKP CLA
1226 6725 chr
1227 %204 JHE RET11 /00 AGAIN BN Nﬁx* BRIVE,
1230 4474 OUT11, JM§ I  XMESS /MESSAGE Rout!
123y 6244 39711
1232 1pep CNTALL
1233 31ip4 PRNCT

. 1234 4473 Jn! 1 XPAINT

/’IIHE EOR TO EOF SPACE TIME//
/
235 7300 TR CLA CLL

236 1376 TAD (QuTLR2 /UERTUP. TY BXIT LOGATION
237 3291 DCA oyt
240 44463 JME 1 XRYND /HENIND ALL SELESTED DRIVEW TO BOT,
241 4435 RET12, JMF I  XWCCA /lN:YlALa WC & CA LOGATIONS,
242 3776 3776
223 2222 333": SELALL RIVE SELECY WORD,
L v
245 1066 TAD 008860 sona NE 5nxv§ SELgGT, 809 BRI, 008 PARITY,
246 3106 DCA TEMPL /3AVE 1T,
247 1106 TAD TEMPY
250 6705 LOMR /k0AD COMMIND,
251 1143 TAD Keioe
252 6706 LFGR /W0AD FUNGPION{ WRITE, GO BITY,
253 6723 SKy0
254 5283 JMP ot /WALT FOR JOB BONE'
255 6725 CLf
2% 1106 TAQ TEMPL
2%7 67¢5 LOMR
206p 1122 TA KLige
281 6706 LFGR /k0AD FUNCPION, REWIND, 60 BIY§.
262 6723 SKYD
263 5262 JHP v
264 6725 Chf
265 1106 TAQ TEMPY
266 6785 LOMR /W0AD CONMIND,
267 1123 TAD K?7976 /R
270 6704 LWER /k0AD NC,
271 1129 TAD Ke{iop )
272 6796 LFGR /WQAD FUNC®ION; SPACE PORWARD, GO 817§,
273 6741 RWGR
274 1124 TAQ KBasL /GHECK FOR WC
275 7640 SEA CLA /INDICATING rxns? RECORD MAS BEEN SPACED OVER,



Via2 {780CTe73 9106 PAGE 112

/TIME "EOR TO EOF SPAGCE TIME",
sEXIT TIMER ON JOB QONE,
/ H:CK Eo! BIY,

L]

7¥8%, SAvE cor
/Ng.'ﬂgRo viE LitRren,

/00 AGAIN BN NEXT DRIVE,
/MESSAGE RaUTINE,

/YETUP T8 ExIT LOCATION,

/REWIND ALL SELECTRD DR{VES TQ 80T,

/éNITlAL!!! WG # CA LOCATIONS,

/ﬁzr QRIVE SELEE
/GOMBINE ORIV
/8AVE 1T,

/W0AD GOMMEND,

/k0AD EUNVFIONG WRITE, GO BITS,
/%A = 3777 INQICATES 2ND WORD. 3ENT,

/3~o HORD !ENT’
/N0, Q0 AGRIN
7YE8, 1SSUR ELEAR ALL,

lELHC7¢ 82 BPY, 00D PARITY,

/IMBE DRIVE FUNGCTION TIMER  MAINDEG=p8=DHTMCeAwl PALLo
1276 5273 JMP LH
1277 4487 TIMER
1389 6723 SKJO
1391 7640 SKP CLA
1302 6744 RMSR
1303 9125 ND Koioe
1304 768g §NA CLA
1305 8317 JMP ERRTLR
1306 6725 chf
1397 5241 JMP RET12
1310 4474 oUT12, JME |  XMESS
1311 6295 M§GTL2
1312 1060 TAD CNTALL
1313 3404 DGA PRNCT
1314 4478 JUMS 1 XPRINT
1315 5746 JMP 1 LINKLS
1316 1400 LINK1Y, T43
1317 1040 ERRY13, TAQ 12
1320 1395 TAQ (=2
1321 3040 DEA 19
1322 3440 0GA | e
1323 3419 DEA 1 12
1324 6725 ChF
1325 5244 JHP RET12
1378 7776
1376 1340
1377 123

1400 PAGE
//TIME WRITE TO ERASE WEAQ//
/"
409 7380 T ChA CLL
401 1397 TAQ (QyTL3
402 3074 DGA our
403 4463 M8 1 XRWND
424 4435 RETLY, JME I XWdCa
485 3778 3775
4P8 7775 =¥
407  44¥2 JME 1 BELALL
410 1066 TAD 0p68ed
1411 3186 0GA TEMPL
1412 1406 TAQ TENPL
413 6725 LOMR
414 1143 TAQ K109
415 6706 LFOR
416 6713 RGAR
417 1126 TAD [LLT1
42y 7642 SEA CLA
421 5246 JMP Lt
422 6742 CLlI
428 1106 TAR TEMPY

/TMBE DRIVE FUNCTION TIMER MAINDEGw@8eDHTNCwAsl
1424 6705 LOMR
1429 1122 TAD Ki1i20
1426 6706 LFGR
427 6714 RMBR
43y 9127 NQ Kidoo
431 7659 SNA CLA
432 8227 Jue o8
433 6728 CuF
434 4465 JMS 1 XW&GA
438 3776 3776
43¢ 7773 §
437 1306 TAD TEMRY
44p 6798 LGMR
444 1116 TA8 KRLOO
442 4796 LFGR
443 6743 RGAR
444 1126 TAQ K401
448 764p SEA CLA
446 5243 4 oy
1447 4487 IMER
450 6713 RGAR
454 7740 8PA CLA
452 6723 §KyD
453 5282 Jue vl
454 6725 cLr
455 8204 JNP RET13
456 4474 oUTL3, JM§ I XMESS
457 6266 MEGTLE
460 1060 TAQ CNfaLL
464 3194 0gA PRNCT
462 44738 JME 1 XPRINT
/;QN: INGH DATA TIME//
/
1463 7300 Tid, Chéd CLL
1464 1376 TAD (0yTi4
1485 3071 DCA ou*
466 4463 JMS 1 XRWND
467 4445 REYL4) JME 1T XWeCA
479 3796 3776
473 7169 =420
472 4472 JHE 1 SELALL
473 1066 TAD obs8pe
474 6725 LGMR
478 1113 TAQ K4{99
476 6706 WFGR
477 6743 RGAR
500 7700 SMA CLA
504 5277 hid 1.2
502 4487 TIMER
303 6744 RWGR
304 765 SNA CLA
505 6724 SKTR
506 5395 JMF L1

PALLZ  ViaR PAGE 1e1d
/LOAD GOMMEND
/L0AD FUNG¥IONS REWIND, GO BITH,

/GHECK FOR BOT,

1720077y o106

;é!l?lAL!li WC & CA LOBATIONS
T
/40AD GOMMEND,

/kQAD PUNG!IQN‘ READ, B0 B17S,
/§AR3777 INDIGATES ZND WORD READ

ISND ”ORD READY

7Yes Txn: "WRITE 20 ERASE HEAD,"
/e§x+ TIMER oN’eludaaa. '

ao AGAIN BN NEXT ORIVE,
7MESSAGE: RBUSINE,

“/9ETUP T9 EXIT LOCATION,

/REWIND ALL SELECTED DRIVES TQ 807,
/éN!TlAL!l! WC & CA LOCATIONS,

/gzr QRIVE. SELECY gon'
/COMBINE DAIVE SELECT, 8@ BPL,000 MARITY
/LOAD GCOMMAND,

7L0AD FUNGEION, uk!r

178,
/MINUY CA INDIEATES F R QRD TAKEN,

/TIME "800 BPI DATATIME®,
/EXIT TIMER ON WCs8,

/HALT FOR PUR,




/TMBE URIVE FUNCTION TIMER MAINDEG=gB=DHTNC=Awl PALLD V342 {720CTa73 9106 PAGE 1014

1807 6725 cL'
1519 5267 RETL4 /00 AGAIN BN NEXY BRIVE,
1511 4474 oyTi4, Jni 1 XMESS /MESSAGE ROUTINE,
1512 6277 MFGTL4
1513 1060 TAD CNTALL
1514 31p4 DgA PRNCT
1518 4475 JME 1 XPRINY
1516 5747 JMP T LINKGP
1517 1600 LINKGP, GAPS
1576 1511
1577 1486
1600 FAGE

//QREATE GAPS YO BE TIMED IN AP GENSISTENEY TEST//
V74
1600 7308 GAPS)  CLA CLL

1603 1377 TAD (ograAP /9ETUP GAPS EX!Y LOCATION,
1692 30931 DCA oy
603 4463 JME 1 XRYND /REWIND ALL SELEETED ORIVES TO 80T,
604 1133 RETGAR, YAD KM2 .
1605 3306 0GA GAP2CY /GAP2 GOUNT9eZ',
606 1133 TAD xns ,
697  33p7 DoA GABSCY /GARE COUNY=e2’,
610 1134 TAR KMY
614 331p 0GA oawacv /GAPS COUNYeW3,
612 1102 TAQ ,
613 3314 0GA GAI7CT /GAP7 COUNYe=wd,
614 1313 TAD
615 3342 DGA cAﬁecr /GAPB COUN®BwE',
616 4445 JME 1 XWeCA /lNITlAL!i! WO, @A LOCATIONS,
617 3747 3767
628 74%¢ °340
624 4472 JH3 1 SELALL /g RIVE SELEE? gonoz
622 1066 TAD 0068pe OMBINE nu VE SELECT, ep® BRI, 000 PAR[YY,
1623 3306 0GA TEMPY /8AVE 1T,
1624 1196 TAQ TEMPL
1628 6795 LEMR /L,0AD GOMMEIND,
1626 1113 TAD K4100 )
1627 6706 LFGR /kDAD FUNGRIONS WRITE, GO BITS,
1639 6723 SKy0
1631 523p JHF 1ol /HALT FOR JOB BONE
1632 6725 DOGAP2, CLF /WRITE NONSTOR, sAi: GREATED,
1633 4465 JME 1 XHCCA /ZINITIALIER WC, CA LOCATIONS,
1634 3747 3787 G
1635 7470 3P /WG
1636 1106 TAD TEMPYL /ﬂchQP DRIVE, BPI, ODB PARITY,
1637 6705 LGMR /LOAD GOMMAND,
1648 1113 TAQ K4{eo
1641 6706 LFGR /LOAD FUNGRIONj WRITE 60 BITS,
1642 6723 SKy0 ) /ALY FOR JOB HBONE
1643 5242 JHP vof
1644 6724 SKTR /WALT FOR $UR,
1645 5244 JHP L1
/TMBE DRIVE FUNCTION TIMER MAINDECw=p8=DHTMCeAsl PALLZ  Vid2 {7s0€%a73 9106 PABE 4445
1646 2306 152 GARZCT /HRITE: 3RD thgnb STARY=STOP
1647 9232 JMP D0GAP2 710 CREATE GAP
16% 6725 144
1651 4536 JM8 1 XBak l!»uc nzv RSE 4 RECORD,
1652 454p JMB 1 XREAD /n AD RECOND,
1653 4537 JHE | xairez /HRITE ‘vu RtﬂOR?l ann GAF CREATED,
1654 4537 JME 1 XRITEY /8TART GAPZ, WRITE § RECOR
1655 4536 JME 1 XxBaK /9PACE REVERSE OVER RECORD JUST HI!TTGN.
16%6 4387 JME 1 xR;Ttt /wnzr 3TH REGARDI 4TH GAP CREATE
1657 4537 JM3 1 XRITEL /3YART GAPY, WRITE 4 RECORD,
660 4536 DOGAPS, JMS ]  XBAK /3PACE u:vzns: OVER REEORD JUST WRYTTEN,
663 4537 JM8 T XRITEL /JWRITE 4 RECORA
662 2397 15% GA¥BCT /00 XBAK & xu!?: ; MORE TIME
663 3324p JHP 00GAPS /10 CREATE 7
664 4537 Jng 1 XR{TEY /8TART GAPs, t?; ORQ,
665 4535 DOGAPE, JMB |  XBaAK ©/8PAC R:v:ast avzn a:cono JUST WRITTEN,
666 4337 JME' 1 XRITE /HRIY g
667 2310 158 GABSC /B0 X AK o xnx : a MORE TIMES
1670 5265 JME DOGAPG /10 CREATE &
671 4537 JME 1 XRITEL /3TAR ca!’. un!f: RECORD,
672 4936 D0GAP7, JME 1  XBaK /§PACE REVERSE DVER Reeonu JUST WRITTEN,
673 4337 JME 1 XRITEL /HRITE & RECOR g
674 2341 188 GAR7CY / 0 XBAK & xnx : MoR: T(HEQ
878 85372 JHP DOgARY 710 CREATE 7
476 4537 JME 1 XRITEL 79TART GARG, wnl
677 4536 DOGAPE, JME I  XBAK /8PACE. REVRRSE ovtn ngeoun JUST WRITTEN,
789 4837 JME 1 XRITER /WRITE L RECOR
704 2312 154 GABSCY /00 XBAK: & XRY : 4 MORE TIMES
702 9277 JHR DOGAPS /10 CREAYE 8%H G
783 5204 JMP RETGAP /R0 AGAIN oN Ntxf 6R!V!.
704 5703 OUTGAP, JMP 1 LINK15

1705 2009 LINK1E, T4%

1706 o000 GAP2CT, ©
1797 ooge GAPSCT, 2
i71g owee GAPGCT, o
1734 @9ge GAP7C§ 2
1712 oeee GAPYCT, 2

1713 7773 KMB, 1
777 1704
2009 PAGE

//NON READ NONSTOP THE GAPS JUST GAEATED

//YYPE GAP TIME AS EAGN GAP x! REAY oN ALL ORIVES
//3APL > GAP2, GAPQ APPROXIMATELY &

//GAP4 THRY GAPB SWOULD GET lNuRtAstOLv LONGER

144
tpeg 7300 Ti5, CLA CLL

o8y 1397 TAD (0UT454 /9ETUP TLSR ExIY LOCATION,
pv2 3971 DCA our

P93 1264 TAD M?

204 3263 DEA GAPRCNY




/IMBE ORIVE FUNCTION TIMER

1376
3eL2
4463
4472
1066
3106
4546
4544
5240
4250
1375
3471
4472
1o66
3106
4536
4546
4741
5221
4282
2263
5221

2200

/TMBE DRIVE FUNCTION

€200
4203
€202
2203
2204
2205
2206
€207
2210
€211
€212

€213

2244
2248
4246
2247

7300
4474
6321
4456
4483
1142
7081
3143
1213

MAINDEGep8=DHTMCeAcl PALie V142 170CTa73 9106 PAGE 1myé

TAQ (GAPTBL=4
peA INOx12
JMS 1 XRWND
RET15A, JM§ 1 SELALL /GET QRIVE SELECY WORD,
TAD 008800 /conaxnc Daxv:. 8eY, 0BD RARITY,
DGA TEMPY /§AVE
JH§ 1 XREAD2 /READ lNII AL !Locn ON_ TAPE,
JME 1 XREADS /GONTINUE READING NONSPOP & TIME GAP,
JMP RET45A /80 _AGAIN gN Next BRive,
oUTLBA, JMS GAPOUT /QUTPYT 48% cAP TIMES
;eg ég¥r1ss /§ETUR T434 EXIT LOCATION,
RET158, JM3 1 SELALL /GET QRIVE SELECY WORD,
TAD 006809 /gonaxut ORIVE, BRI, 0BD RARITY,
DCA TEMPL M,
JME 1 XBaAK /BACKSPACE 1 RECORD,
JMS 1 XREAD2 /READ RECORD FRECEBING GAR TO BE YIMED,
JMS 1 XREADS /GONTINVE READIN NDNSTDP 8 TIME GAP,
JMP REY15B /00 AGAIN aN NEX? ORIVE
oUT138, UM GAROUT /QUTPUT 2=8 GAP ?!nzs,
158 GABCNY /ALL 8 sars lM!ﬂ
JHE RETL98 /NQ, CONTINU
TQA c CNT?7 /YES, NOW au:cﬁ POR ANY 7 TRK DRIVES,
S LA
JMP x XEND /NQ 7 TRK R!vis. TESTING GOMPLETE,
LINKSS /EONTINUE (334
LINKSS, 551556 F 7 TRK #RIVES,
GAPTBL, 028}
2262
2263
2gas
2289
2g8e
0287
o270
GAROUT, @ /ROUTINE T8 OUYPUT GAP. TIMES,
JME 1 XMESS
MSGTLS /GAP MESSAGE,
TAD I INDXL2
JME 1 XOTY
M§ 1 XMESS
MSGSPC
7AQ ONTALL
ogA PRNCT
JMS 1 XPRINY
JMB 1 GAPOUT
GARGNT, @
M7, -7
PAGE
TIMER MAINDEC=2B=DHTMCwAsL PALLE ViR 17200773 9106 PAGE 1m17
//ROUTINE TO RUN TESTS AT 9556 BP1/)
SET5%¢, CLA CLL
JME 1 XMESS /MESSAGE. RAUTINE
M§G556
JMS 1 . XHEADY /MESSAGE RAUTINE
JME 1 XCALF
TAQ K242
1AC /AG504¢1
0CA xgel /78R 13356
TAQ Mé426 /!:Tur 1 INGH BAtA
DCA INGH /TIME FOR 856 BPY,
JMB 1 LINKL6
M42&, =428
’/IIM! HRITE FROM BOT DELAY AT ELTAER §3¢ DR 200 8PI//
Ti6, CLA CLL: o
;eg 68¥71° /BETUP T16 ExIY LOGATION,
JME 1 XRWND? /REWING ALL 7 fRK BRIVES YO BOT,
RET16, 39591 XWCCA /tuxrxﬁuagg WG, €A Loc!#tous.
g 7 ¢
JME 1 SELTU? / ;T 1384 ct
Y XBp1 7GOMBINE b afs "o PARITY,
LOMR ) 7h0AD comﬂNu.
TAD K4igp
LFGR /K0AD FUNCPIONj WRITE, GO BITS,
TéHCR . /TIME "BOT D:L v
RGAR /10T WSED @Y
g:;RCLA /GONDIIION 7n ntnAiN IN TIMER;
gﬂ! 1o /WATT FOR RUR,
Jh‘ RETL6 /00 AGAIN BN NEXY BRIVE,
ouTie, Jgng XMESS /MESSAGE: RBUTINE,
TAD CNY? /9ETUP COUNTER
DCA PRNGCT /WITH NUMBER OPF GRIVES BEING YESTED,
JME I XPRINT /0UTPYT DERIMAL TIMES,
//TIME WRITE SHUTDOWN AT
rgstruzn 546 OR 2p@ BP!
/
L7, ChA CLL
TAQ (ouT1L? /BETUP TLY ExI? LOCATION,
uSA . out \
J XRUND? /RENIND ALL 7 TRK ORIVES YO BOT,
RET17, JHg 1 XNWCCA /lNlYlAL!kl WC, CA LOCATIONS,
s;;g /GA

/W
JM§ 1 SELTU? /UET DRIVE SELECY WORD'

Iy



/TMBE DRIVE FUNCTION TIMER MAINDEGeP8-DHYMCeA=l PALL?  Vid2 17«0CYe73 9126 PABE 1a22

9047 1141 TAQ NEBY /3UBTRACT MIKERT PROM ORIGINAL CONSTANT,
2p50 7842 CMA

p5%1 1112 TAQ PCPU /NQW ADD QRIGINAL GONSTANY TO NUMBER QF
%052 3284 0GA DIYDEN /ITERATIONS IN MIKEGY YO FORM DIVIDEND,
5953 1112 TAQ PCPY /Nou K ue

2054 3287 0CA DIVSR VIS0R

2955 4274 JHE DIVIOE /ENTEB ofvioe ROUTINE,

50%6¢ 0000 DIVOEN, @ /QIVIQEND,

2957 gooe DIVSR, @ /QIVIHOR,

2p6p 7209 DIVRET, GCLA /RETURN WERE PROM BIVIBE ROUTINE,

9061 1103 TAD HDIVND /GET ANSWER,

2g82 3273 DGA SAVANS /8AVE 1T,

9963 1110 TAR MILICY /G:f VALuc IN MILLISECONDS,

5084 341p DCA 1 INBX1Q

2P65 1273 TAQ SAVANS /Q:T VALU! iN MIGRO SECONDS,

2066 3410 DGA 1 INOXiE /8TORE AWAR,

5267 3107 DEA MIKECY ) ) ) }

%07p 3ii0 0GA MILICT /GLEAR TIME EOUNTERS,

2971 3505 DGA 1 NULL )

272 561t JMP T TIME /RETURN TO TES?,

2073  od0e SAVANS, o
/SINGLE PRECISION DIVIDE BUBROUTINE
/

2074 Qe DIVIDE, ¢

978 7100 Cll
%076 3193 0GA HOTVND /ntou ORDER DIVIOEND,
5077 1674 YAQ I OIVIDE crcu LOK oROER 01V vioeno,
5100 sa;o ogA LO{VND 784V .
5101 2274 1 DIVIDE /UPDAIS PO!NTE!.
5102 1674 TAD 1 DIVIDE /FETCH DIVISOR,
9103 3327 DCA DIVSOR /SAVE 1T,
5104 2274 152 DIVIDE
9105 1331 TAD KM13
9106 3332 0¢A OIVCNT
5107 5320 JMP ova
5118 1103 ov3, TAQ HOTVND /QIVIQE LOBP
9131 7004 RAL ) )
%142 3103 0GA HDJVND /QIVIUEND LEPT SHIPT,
5113 1103 TAD HDIVND o
5114 1327 TAD DIVSOR /GOMPARE QTVISORIDIVIDEND,
5115  743p 5l
3116 3103 DGA HDIVND /REMAINDER APTER SUBTRACT,
5117 7200 ChA
2120 1326 ova, TAQ LDIVND /BVOTIENT R11TS
5121 7904 RAL ZENTER HERE,
%122 3326 0gA LOLVND
5128 23%p 15% DIVENT /QONE 427
Y124  Syi0 JMP ovy /NO, CONTIRVE,
2125 5674 JMP 1 DIVIDE /YES, EXIT,
2126 0ed0 LDIVND, @
/IMBE DRIVE PUNCTION TIMER MAINDEG=@8=DHTMCoAsl PALLE  ViaR 17:0CTa73 9106 PAGE 1s23

2127 odop DIVSOR, @
2130 eeee DIVENT, @
2131 77648 KML3, =33
7132 geee XNULLs @

9175  gL42
2476 7038
9477 7637
sgee PAGE

/ROUTINE Yo REWIND ALL SELECTED TRANSPOR?S TO 80T/

5200 0900 RWIND, @
5201 6722 SKCB
%202 5301 JMP vof /WALT FOR BUR,
9208 6725 CLF
2204 1377 TAD (ALLTU- /8ETUY DRIVE SELEGPION
9208  327p 0CA DRVSEL /rofocn FoR tLL ORIVES,
5206 1060 TAQ CNTALL /4ETUP COUNT
22087 7844 Cla /10 !NDXCA?E ALl
9210 3263 DGA RENCNT /RRIVES HAVE a::u a:uouno.
2211 1297 TAD EXALL
9212 3256 0ga GETBAK
9213 1066 TAQ PLELL] /P1CKUP PARITY AND 8P,
e BRSNS s oes
> 3 P RWINDA 740 AND REWIND SELE ORIVE
3216 0U0E  RWIND7, @ ¥ d hEG !
%217 64722 SKEB
5220 5217 JHP 1 /HAIT POR AUR,
9221 6725 %4
5222 1376 TAQ (Ty? /§BTUP DRIVE ltuzc?xon
2223 3070 0CA OR szL /POINTER FOR 7 YIACK ORIVES ONLY,
5224 1063 TAR CNY /3ETUP coum To INDICATE
2225 704y GlA /WHEN ALL 9 TRACK BRIVES
5226 3263 0CA REWCNT /HAVE BEEN REWBUNOD,
9227 1260 TAQ EXTU7
5230 3286 0CA GETBAK
9234 1143 TAQ XBA1 /!!CKUP PARITY AND BRI,
5232 3263 0GA TEMPS 1 THEN,
9233 1470  RWINDA, TAD I  DRVSEL 7GET ?axv: 2
9234 1263 TAD TENPS /GOMBINE uifn iaa: Y AND BPI,
5235 6705 LOMR /kOAD GOMMIND,
5236 6724 SKIR
3237 5236 JHR oo /WATT POR $UR,
3240 6744 RMER /READ lTATu s
9241 0262 ANQ MK{20® /GHECK FOR B
3242 7640 SEA CLA 7QRIVE NDT AY ior. REWIND,
9243 5292 JHF 07 /QRIVE AT #0T, DO NQT REWIND,
:z~4 1375 TAQ (1100
248 6706 LFAGR /LOAD PUNGPIONJ REWIND, GO BITS,
;g:; ;;23 ‘ s:gn . ke ¢ EWIND, © L]
? 6 JMP o /NAIT FOR JOB BONE,
3250 sr2e 8KTR . y '
1 5280 JHP . /WAIT FOR $UR
$252 6728 cLF ! TR



/IMBE DRIVE FUNCTION TIMER MAINDEG=@8=QHTMCeAsl " PALLE V342 170CTa73 o106 PABE 1w24

2253
3254
9255
2256

»e57
02060
9261
p262
5263

2264
9265
D266
9267
9270
2274
2272
5273
5274
3275
9276
9277
9309
230
5302
2303

2304
5325
3306
307
$31p
2311
2312
9313
9314
2315
2316
9317
2320
9324
9322
9323

2324

2070
2261
5233
7422

5609
5616
odee
1200
1111

o900
2050
5314
1376
3870
1861
7040
33;4
1470
2098
2324
8784
72ae0
1144
3032
5471

oeoe

/IMBE DRIVE FUNCTION

5377

240

2800

158 DRVSEL

18 REWCNY /ALL QRIVES DONE?

JMP RWINDA /NQ, CONTIRUE,
GETBAK, HLT /MGDIFIED %0 JMP!.

EXALL: JMP [ RWIND
EXTY7, yMP I RWINDY?
RENCNT, @

MKLD0R, 3000

TEMPS, @

/RQUTINE USED T0 SELECT BQTH 7 AND 9 TRACK DRIVES/
/TO BE TESTED AT 8#0 8

AT, 8 !
[ /R0 INITIAL SEUP ONE TIME ONLY,
v 16
TAQ (ALLTU /ZINITIALTER SELEEY TABLE,
0GA  DRVSEL
TAD CNTALL
CMA
DGA  SELCNT
TAD 1 ORVSEL /GET QRIVE T0 BE TESTED,
158 DRVSEL 7UPOATE POINTER,
151 SELCNT 7MAVE ALL BRIVES BEEN TESTED?
JMF T ALTU79 7NQ, GONTINUE,
ThA /TES, EXLT GURAENT TESY,
A Ky777 ZAETE INIHTALTEAT
DGA  ONEE 7wOGATION,
JHE 1 out 7EXIT,

/ROYTINE UBED TO SELECT 7 rnAyn DRYVES 70 BE/
/TESTED AT 556 AND 289 B8P}/

/
ALLTU7, @
192 ONEE /R0 INITIAL SETUP ONE. TIME ONLY.
JHP %6
TAD (TQ7 ZINITIALTER
DgA DRVSEL
TAD CNT7
CMA
DGA SELCNT
TAD 1 ORVSEL /nrvawcroa:rnru
198 ORVSEL, /UPDATE PQ g
1§% SELENY /HAVE ALL Rths BEEN TESTED?
JMP T ALLTUY /Na ; NT
ClLA /YES) Rtn; TESY,
TAD K7777 75ET0r xNi?SAL!!A 10N
DGA ONGE /LOGATION,
JMP 1 Qut /EXIT,
SELENT, @
TIMER MAINDEGw@8=DHTMCs= A=l PALLE  Via2 {7s0CTe73 9106 PABE yw2B

/#ROUTINE USED Y0 QUTRUY TO TYY 80TR # AND ¢ TRACK/
/QRIVES TESTED AT oo BPl/

/
ALLMSG: @ .
TAD (ALLTBL ZINITIALIRE SELECTION faBLE,
DGA ORVSEL
TAD GNTALL s3gTUY counr:n.?oflu NUMBER OF DRIVES
CiA /BELEQTE
Gk SELCNY
ALLRET, JMS |  XMESS /MESSAGE SUBROUTINE,
M3ge /MUNITT,
TAD I DRVSEL /GET UNIY NUMBER,
M3 T XQTY 7QUTPUT TQ TEY,
TAQ SPACE
Jng 1 xoty
13 DRVSEL /uwu 75 POINT
181 SELONTY E ALL UNITS OUTRYTY
JHP ALLREY /ﬂo. GET N:xr uu T
JMP T ALLMSG o BXIT,

/ROUTINE USED TO OUTPUT TO TTY ALL 7 TRALK DRIVESY
/TESTED AT 5856 AND 200 BPL/

/
TUTHEGs
TAQ (3014118 /ZINITIALIEE SELECTION TABLE,
0gA DRVSEL
TAD CNT? /gsrur ouuavcn-nuuisk of 7 TRAGK
cla /QRIVES SELECTED,
0gA SELCNY
TUTRET, :QEQx XMESS ’H!S!;QE SUBROUTINE,
TAU I ORVSEL /GET UNIT NUMBER,
JHE T XQTY /QUTRYY TQ TTY,
TAD SPACE
JME 1 xotTY
158 DORVSEL /UPDATE PQINTER,
158 SELCNY /ARE A L uuxra ou;vuvv
JHP TU7RET /NQ, GET
JMP 1 TU7MSG /YES, gxxr.

SPAGE, D3&R

PAGE

//ROUTINE TO WRITE CONTINUOUS AND TIME TILL LEADING EDGE OF SOWN.//
a;:g;ﬁ,nourxns USEN FOR TIMING WRITE AND READ SHUTOOWN'//
CNT, @



/TMBE DRIVE FUNCTION TIMER MAINDECepBeDHTMCwAwlL PALLE V342 17+0CTa73 9186 PASE 1s26

2401 1377 TAD (3 /ADJUST FOR SEYUP PIME

2402 3505 DGA I NULL

5403 1113 TAD K4100 /GONTINUOYS WRITE

%484 6706 LFGR

9405 4457 TIMER ¢TIME TILL FIRSY WORD XFERRED QUT OF
9406 6711 RWGR /MEMORY YQ TMBeE (APPROX LEADING EOGE
9407 7640 SEA CLA 70F SQNWN,

B41p 6723 SKyD /WAIT JOB BONE

2411 52ip JMP L

9412 6724 SKIR /WAIT TUR

%413 5212 JMP jod

9414 6725 CLF /GLEAK ALL

9415 5600 JMP 1 WRTCNY /EXIT

/SINGLE CHARAGTER QUTPUT ROUTINE
/ENTERED WITH CHARACTER IN AC

/
2416 oRgD orY, [4

2417 6046 TL?

2420 6041 1§

242y 5220 JHE L1}

%422 6042 T6F

2423 7200 ClLaA

2424 5616 JMP 1 QTy

2425 Quep PRINT, @ /ROUTINE Th OUTPUT ACCUMULATED

2426 7300 GLA CLL /TIMEE FOR ALL ORIVES,

2427 1376 TAD (8377

2439 3040 DGA INOX12 }

2431 1104 TAD PRNCT /SETUP PRINT COUNTER,

2432 7041 ClA

9433 3104 0GA PRNCT

5434 3877 LOPRIN, DCA VF82¢

2435 3109 0GA VFSUPR

2436 1440 TAD 1 INDXiP

5437 4476 JM§ 1 XDEC .

%44p 1277 TAQ K256 /RECIMAL. PRINT,

2441 4501 JME 1T xotY

2442 1300 TAD K777%

5443 3077 ngA VF820

9444 7040 CHA

%445 3100 0GA VFSUPR

2446  141p TAD I INOXLD

%447 4476 JME 1 XDEC

245¢ 1276 TAQ K248 /8PACE,

5451 451 JME 1 XOTY

2452 2104 182 PRNCT

2453 5234 JMP LOPRIN

9454 4260 JHS CRLF

9485 1376 TAD (6377

2456 3019 DGA INDXL2

9457 5625 JMP 1 PRINT ) o o
/IMBE DRIVE FUNCTION TIMER MAINDECsB8eDHYMCwA=L PALIZ V32 17:0CTe93 9106 PAGE 327

%46p 2000 CRLFy @ ,

2464 1131 TAQ K24% /CARRIAGE RETURN,

2462 6046 (% ]

%463 6041 T5F

9464 5263 JMP vol

9463 6042 16F

%466 7200 CLA

2467 113p TAQ K212 /LINE FEED'

2479 6246 T,§

9471 6044 T§$F

2472 5274 JMP 131

9473 6042 TGF

9474 7200 Chh

2478 3660 JMP 1 GRLF

9476 0242 K240, D0
9477 g286 k256, 2%
9598 7775  KIV7S, 7775

/UNSIGNED QECIMAL HRINT
/GALL WITH NUMBER 10 BE TYBED IN AC
/RETURN TQ LOCATION FOLLONING YHE: JMS,

2501 oege DEGPRT, @

502 3363 0gA VALUE /BAVE INPUY,

9503 3364 neA o161 /GLEARY

2504 3366 0GA VTEMPR

508 1ig2 TAQ 4 oo

o506 3365 DCA VTEMPY /8ET COUNTER TO 4,

9507 1386 TAD ADBREA o,

#5190 3315 ocA ARROW /SET TABLE POINTER,

9511  741p SKP

9512 3363 DEA VALUE /3AVE

5513 7100 cLy

9514 1363 TAQ VALUE

9515 1357 ARROW, TAD TENPWR /BUBTRACT MOWER OF TEN'
5516 7430 5% )

8517 2364 151 plelr /QEVELOP BRD DIGIY,

5529 743p SEl

2521 5312 JMP ARAON=3 /LOOP ,

9522 7200 CLA /HAVE BCD 81G1%,

5523 1277 TAQ VF829

9524 7682 SNA CLA /3UPPRESS LEARING BIGITS?
9525 533¢ JMP (o3 /NO

9526 2077 19% VF§20 /YES, GOUNY AN® 00 NOT PRINT,
9527 5347 JMP L08PD#2

9539 1364 TAD olarr /BET _QIGIY

9534 7499 SNA /13 THIS A ZERO?

8532 5335 Jup Y] /YES

9533 2366 158 VTEMP2 /NO

9534 5348 JHP LOOPD

5538 1366 TAD VIEMP2

9536 7640 SZA CLA /HAS A DIGIT BEEN TYPED?
9537 5345 JMP L0QPD /YES,

954g 1109 TAD VF8UPR /ND,



/TMBE ORIVE FUNCTJON TIMER MAINDECepB8eDHTMCoA=l PALLE V342 17007973 9186 PABE swad

5544 7640 SEA CLA /!HOULD THIS ONg B SUPPRESSEO?
v542 5345 JMP L00PD /N

2543 1276 TAQ K240 /vzs. TYPE SPARE
9544 5346 JHP L0OPDNY

9548 1367 LOQRD, TAQ K260 /MAKE T AOC!X
5546 4501 JMB 1 XOTY /Tvre pIGle,
P547 3364 0GA 01617

9550 2315 19% ARROW /UPUATE POINTER,
5551 2365 158 VTEMPL /DONE ALL POURY
5552 5344 JHe ARROW=1 /ND, GONTINUE.
8553 3100 DEA VFSYPR

5554 3077 0eA VFg2e

2555 5701 JMP I DECPRT /YES, EXITY

9558 1387 ADDREZA, TAD TENPWR

9557 4039 TENPWR, w3750 /ONE THOUSAND
2560 7634 =gi44 /0ONE HUNDRED
9504 7766 0012 /%EN

5562 7777 LT /DNE

2563 0000 VALWE, B
2564 g@ge  0IGIT, @
2565 a00g VIEMPY, D
2566 0000 VYEMFE, 0
$567 0260 K262, 260
2576 6397
2577 poQ3

5600 FAGE

//RQUTINE 10 WRITE ONE 200¢1@) WORS REEDROI/
1/
568g 0000 RITELs @

604 4465 n; 1 XWECA /LNITIALxgl WG, CA LOGATIONS,
%602 3797 37,7

2683 7479 =330

604 1306 TAD TEMPY IF!cKu? DRYVE, &P1, 0DD PARITY,
2605 6705 LEMR /WOAD GOMMEND,

2606 1143 TAQ K410¢ .

5607 6706 LFGR /LOAD FUNGRION) WRITE, GO B17S,
2610 6723 SKW0

7611 5219 JMP i /WALT FOR JOB BONE,

9612 6724 SKIR

2613 5212 JMP vel /NALY FOR fUR,

9614 6725 CLF

2613 56pe MR T RITEL /RETURN,

//BACKSPACE ONE RECORD//
/¢
2616 @000 BAKSPA, ©

%617 1132 TAD KM
9629 6704 LWCR /HCuay
2621 1106 TAQ TEMPY /GET QRIVE, BPY, 0BD PARITY,
5622 4705 LGMR 7400 GomniNg,
2623 1145 TAQ K7100
/TMBE ORIVE FUNCTION TIMER MAINDEGw@8=OHTHGsAsk PALLE Vg2 17a0CT573 91086 PABE 429
2624 6786 LFGR /kOAD FUNGYRIONS SPACE REVERSE) GO,
9625 6723 SKJO
2626 5225 JMP et /HALT FOR JOB BONE,
2627 6724 SKTR i
953p 5227 JH' vof /WALT FOR JOB HONE,
9631 6725 CLr
9632 5646 JHB 1 BARSPA /RETURN,
/gauurxug 10 READ 4 RECORD STARTeS§90P/7
/
2633  00Ep READ: @
9634 4465 JME 1T xweca /INITIALIZE WG, €A LOCATIONS,
9635 3777 777 764
2636 7472 w330 /NG .
2637 1106 TAR TEMPY /P ICKYP DR{VEa 8Pl, 00D FARITY,
964g 6705 LGMR /kQAD COMMIND,
P64y 1116 TAB K2109
9642 6706 LFGR /LQAD FUNGPION| READ, 60 BITS,
2643 6723 sKky0 .
2644 5243 JMP 1o /HAIT FOR JOB: BONE,
2643 6724 SKIR
2646 3245 JHR i /WALT FOR $UR,
9647 6725 CLF
9659 5633 JHF 1 READ /RETURN,

//RQUTINE TO REAO 4 REGORR ANQ TIMp THE INTERRECORD
/;§AP FOLLOWING IV

/
265y 0008 READL, @

9652 4445 JMS 1 XWECA . /INITIALIZE WC, €A LOCATIONS,
2653 3777 3777 /54
9654 7470 =340 /MG
2695 1106 YAR TEMPY /PICKUP DRIVE, BF], ODD PARITY,
5656 6795 LGMR 7LOAD GOMMAND,
9637 1116 TAD K2100
9669 6706 LFGR /kQAD FUNGEION/ READ, 60 BITS,
%663 4457 TIMER /E ME GA
566 6713 RGAR ZEXIT TINER ON CAndpoo.
9683 7718 SPA CLA
2664 6724 8KTR /RETURN HERE,
5665 5264 JHE o /WALT FOR $UR,
5666 6725 CLE
5667 5651 JMR 1 READY /RETURN,
/¢RQUTINE 70 READ 4 RECORD NONSTOPP/
2670 0000 READ2: @
2674 4465 JME 1 xuéca /INITIALTER WG,CA LOCATIONS,
%672 3777 3777 /GA
2673 7478 «330 /48
2674 1106 TAD TEMPY /¥ICKYP DR{VE, BPI, ODO PARITY,
9678 6795 LEHR /WOAD COMMIND,
9676 1116 TAD K2100
2677 6706 LFGR /LOAD FUNGPIONj READ, 6O BITS,

3709 6723 SKJO



(TMBE DRIVE FUNCTION TIMER

2701 5300
2702 6728
2703 5670

2784 7300
2705 4474
2786 6343
2787 38740
2710 @206

5711 0000
5712 7240
5713 1741
D714 304y
9718 2311
9716 1411
9717 3330
5729 1332
2723 7012
5722 70842
2733 7942
9724 4333
2725 4330
9726 4334
2727 5316
2730 o0eQ
9731  oveR
9732 0Y63
2733 7480
9754 574t
9735 1364
3736 7310
2737 5342
3748 1345
9744 5353
9742 79201
8743 744p
$744 5347
3745 1366
9746 5358
5747 760y
2750 7440
2784 5354
5752 1347
2753 5385
2734 1379
5755 6046
2756 6044
5787 5386
9760 6042

/IM8E DRIVE FUNCTION

3761 7200
3762 573y
3763 0077
5764 774
9765  gR4p
9766 0218
3767 @212
3776 0336

6008

MAINDEG=B8=DHTMCwASL PALLE  Vid2 1750CTe73
JHP et /WALY FOR JOB BONE,
CLE
JMP I READZ /RETURN,

//ENDING ROUTINE//

FINT.  ChA CLL
JMg 1
MSGEND
JHR 1
SELECT

XMESS

RS

/MESSAGE TYPE-OUT ROUTINE
/

{7408T73

MESAGE,
ChA CMA .
TAD 1 MESAGE i
DGA 13 :
18 MESAGE
TAD 1 13
DCA MSRGHT e
TAD MSRGHT
RTR
RIR
RTR
JHS TYPECH
TAD MSHGHT
JM§ TYPECH
JMF MESAGE+S
MSRGHT, ¢
TYPECH, ©
AN MASK?7
SNA
JMP | MESAGE
TAD M4d
SPA
JMP i #3
TAQ c248
JMP MYP
148
SEA
JHP  *3
TAQ 0219
JHP MT
1AC
SZA
JMP o
TAQ c212
JMP MT#
TADQ €336
MTP, T8
TSF
JMP of
TGF
TIMER MAINDEGep8eOHTMCuAsL PALLE  Vid2
CLA
JHP 1 TYPECH
MASK77, 77
M4D, w4
C240, 240
€233,  24%
€242, 242
c336, 33¢
PAGE
MSGY,  TEXY "esTMBE DRIVE FUNGTION TIMPRwg®
M§G2,  TEXT "etMAINDEGuDBaDHTNGuAS SN
MSGY,  TEXT "eeSELECT ORIVEGe®
MSG4,  TEXT "esSELECT 7 AND/OR 9 TRACK OPERATIONwo®

P106

L

PAGE 1a30

FABE 1031



/TMBE DRIVE FUNCTION TIMER MAINDECe@8=0HTMCeAsl PALLE  Vid2 1720CTa?3

©0%0
eg54
ep%2

4pe0
2722

onon
2722

2746

/TMBE ORIVE FUNCTION

0132
€133

8134
0138
5136

4p4p
2900

M$6%,  TEXT NueFUNCTTION® Y
M508,  TEXT "OUNIT

M§G7, TEXT "gee BPI "
M$GT1, TEXT "WR FM BOY DELAY "
MSGT2, TEXT "WRITE SHUTDOWN *

TIMER MAINDEC=@B8DHTMCuAwL PALLE  ViaR 1720CTe?3

MSGTI, TEXT PWRITE START "
M$GT4, TEXT WK NONSTOP GAP ¥
M$GTS, TEXT "BKSP SHOWN+SOWN "
MSQTS, TEXY "READ SHUTDOWN "
M$GT7, TEXT "WRITE XIRG "
MSGTS, TEXTY "LAST -CHR T0 CUR "

91086

9106

PAGE 1s32

PAGE 4»3)



/TMBE ORIVE FUNGTION TIMER

274

4093

/TMBE ORIVE FUNCTION

8278
8276

6277
2300
B3oq
302
303

2440
ov0e

6140
11y
8310
4004
23,24
2140
2445
0540
o0ep
o701
204p
ovee
4049
4040
404
4040
4040
4009
3738

MAINDEC=@8»0DHTMCuASL PALLR

MSGTY, TEXY "R FM BOT DELAY "
M§SGT10, TEXT "SPCE SHOWN#SDWN "
M8GT13, TEXT "WRITE EQF "
M§SGT12, TEXT "ER TO EF §P TME "
MSGT13, TEXT "WR YO ERASE WED "
TIMER MAINDEG=2B»DHTNC=AsL RALLR
MSGT14, TEXT "y INCH DATA TME ©
MSGT15, TEXT nGip ¥
MSGSPC, TEXY " "
MEG556, TEXT "es356 Bp] "
M§G209, TEXY "es200 Bp) "
MSGEND, TEXT "eeEND OF TIMINGee®™
s

vidz

viaz

17e0CTe73

1720CTa73

9126

9106

PAGE 1s34

PAOE 1439



¢IMBE DRIVE FUNCTION TIMER MAINDEGwpBmOHTMCuAwl PALig  Vid2 17.0CTe73 LAY 1 PAGE 1a36

YPeP ©PUPUQEEY 19100000 11113111 41118411 1141d43131 134111i !111;111 11114141
Pi0F 11113131 131418111 41111111 11331111 11124134 13811331 fa18d111 11811131

p2og 11111111 11111131 133111113 11823134 131441144 13441131 f114d1191 41¥34141
p3eo0 11148141 13141341 1131113118 113111114 11311133 0oUQOQUQP 420000y 11{131%)

P4Qp 111131111 13141111 431314111 111111311 11414148 13441111 4000000C 200PPO00
P5pp 0QPPOUPPD 0PPPPPSY OPPOPUSE QPPRPE0PY OOQPAOOP OUOOOEOD B0OPAGCR 0OERPILL

PP 113113131 12121211 31111111 11211431 13314143 13441341 fiaad141 f14311144
p7ep 11113111 13111111 3131311211 11111111 111140600 00PAPUD9 B00DEPAQ @PI111%1
1990 113111111 114313111 $4112113 11121441 11220231 13523331 Taaadaed igfaaa8a
1190 11113111 13118111 411113113 11121111 11318341 13410000 @OCPEE0P ODOLLILL

12pp 11133131 11412111 411233114 12113344 11811283 13411311 {113d111 s1f1iage
1309 111131111 11113111 11113100 0000P04C POOUGOPP BYYPOUCY BooPACP? OUEEPLLL

1499 111131111 11113211 4313133114 11431411 11844434 13111341 f1aida34 d1d11a4
15¢0 11113111 11111111 QOPPEPRD QOPDODRY? OQOPOPEYP OUPEPYPD BOEPPORD EPRPRLL

1609 11113214 131311141 $4111113 11141414 11818844 133213810 J143dg11 42911183
1709 11113111 11110000 00UPR000 0POPPGOY 0OPOPROF @IEZOKUD @PPPEEPE CPODAPOS
2009 111131111 13111341 $1112411 11111441 11111241 13811341 {111ipe¢ opoooe0l
2109 POUEYEEY OROPPPER POVERPRY PPPDPDRE DRODPPPY PURMOVEE #PPRR00? GOPEPLLL

2202 111131111 14111144 41113311 11331421 122212223 313311331 faa1dd441 41413111
2389 11113114 131213184 $1112141 114311111 13133134 13421181 f114499 @@ELl18e

24@p 11111141 411143311 11111111 £1111111 114314144 13411341 %1111111 11111143
25gp 1111300@ QOQQOPRe QPOUUUROD (QOPOPPYP COUDEOOE OUPOOUCC QCPPPPP0 COPEP1LL

2680
2700
3vee
3100

3200
3300

3400
3500

3600
3700

/TMBE DRIVE FUNCTIQN TIMER MAINDEC=@B=DHTMCwA=l, PALLE  Via2 17s0CTe73 9106 PAGE 1237

[T
4100

4200
4300

4400
a¥ne

4000
4700
5009 11111111 41118191 41121441 11134411 134342138 33412331 f11afifs f1dag1ga
5109 11111111 11111114 13111114 11120000 g govee @ ¢ MAoopELLL

%209 111131111 14113111 §112131% 111321141 11442491 134433131 Ta4ii111 i1¥11144
5392 113118411 11114141 1111311 11111111 11418141 11&111;1 {111 iua ﬂlﬂilltl

5800 111111114 11113111 33133443 11333431 11342331 33433330 T1049481 d1d13144
5980 11111411 13418141 $3113301 11811151 12334141 13411338 itliit!t ﬂﬂﬂﬂﬂﬂ%l

8600 11113111 11113141 1134111 11433301 114381838 13421331 {aaafaaa L1fisagy
5700 11138111 114313141 31113011 11131431 11420818 13411148 ;111%111 10009880

6UBD 11113111 11413111 32110333 11881111 11034830 13411231 faaddagl 4l
6100 113113131 131413181 $3113114 11334211 ai1a43143 13021331 Paaafdif {11
111
LT L]

6209 11111111 11118191 41133231 113333811 21833384 13511331 fieafddy
63pg 11318141 131111341 11138140 11493431 1111}11 1% 1!5%” iaan %MG

4400
6500

60pg
6700
7600
7300

TEE0
7400

7489
7500

T600
7700




/TMBE ORIVE FYNCTION TIMER

AQUREL
ALLMSG
ALGRET
ALLTBL
ALLTU

ALLTU?
ALTU79

5586
5325
5333
gy6e
eq3g
5304
5264
3515
5616
5767
5766
5745
577¢
6724

/IMBE DRIVE FUNCT]ON

RET4
RETS

3632
0673
8721
1293
1032
1100
1604
3261
6746
3600
6714

GaPSCT
GARGCY
GAP7CT
GAPBOT
GAPCNT
GAPOUT
GAPS
GAPTE
GETBAK
HRIVND
INGH
INDXig
INgX12
1017
KQaos

LINKYL

LINKLY,
LINKLS
LINKLS
LINKL6

TIMER MAINDECs@B8aDKTMCaAw|

TRLRTU?
TEMPL
TEMP3
TENPHR
TIME
TIMER
TIILE
TREKSAV
w7
TU7MSG
TYTRET
TV7TBL

MAINDEG»@B8=DHTMCeAnl

1707
1718
1744
1742
2043

eo84
v106
8263
5587
L1288
4487
o7
2343

PALLO
LINK2®

PALLD

vid4?

2346
p4s7

vidz

17001873

ONESCT

17s0CTe?Y

9106
2347

o186

PAGE 1s38

PAQE 1939
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FRRORS DEYECTEDI @
WINKS GENLRATED:Y @
RYNeTIMEL 19 SECONDS
3K CYRE UYED






