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se 1, ABSTRACY

]

1

L] THE TM11 DRIVE FUNCTION TIMER ASS|STS IN THWE TESTING OF

sy THE TM11 CONTROL UNITY AND TYl2 TAPE UNIT, SELECTED

t4 OPERATIONS ARE EXECUTED, TIMED, AND THE T|wES ARE THEN

<5 PRINTED (N MILLISECONDS), TWERE IS NO L]™]T OR ERROR

té TESTING FACJLITIES IN THE PROGRAM, THE DECISION ON TWE

%7 VALIDITY OF TIMES MEASURED MUST BE MADE BY TWE OPERATQONR,

H | ANY CONFJGURATION OF UP Y0 8 TU3® TAPL UN]ITS (7 AND 9

ce CHANNEL) mayY BE SELECTED,

14

1 2, REQUIREMENTS

é2

e3 2.3 EQUIPMENT

X

€5 POPeiyl WITK TMI1 CONTROL UN]T AND 3 T0 8 TULP YaPE

66 UNITS (ANY COMBINATION OF 7 AND 9 CHMANNEL UNITS),

¢?

(] 2.2 STORAGE

9

a4 2.2,1 PROGRAM STORAGE

74

7¢ THE PROGRAM REQUIRES 4x OF MEMORY,

73

74 3. LOADING PROCEDURE

7%

76 3.8 METHOD

7?7

Y PROCEDURE FOR NORMAL BINARY TAPES SwWOULD BE FOLLOWED

79

ee 1, ABSOLUTE LOADER MYST BC IN MEMORY,

e4 2, PLACE BINARY TaAPE IN READER,

e2 3, LOAD AOCDRESS e758p (e DETERMINED BY LOCATION OF _OADER),

e3 4, PRESS "START™ (PROGRAM WILL LOAD),

Ed

ES q, STARTING PROCEDURE

€6

&7 4,1 BEFORE STARTING PROGRAM SET LOC, 176 WITWH THWL

es

ey DESIRED CONTROL SEYTINGS,

14

$1 BITS 15-0 ARE USED YO INDICATE THME Tui@ TAPE UN]T CONFIGURATION,

62

63 1501 HAVE UNIT @ SELECTED, 7 YRACK

Y] {4sy " 1 " "

65 130y " 2 " "

‘6 ‘2.‘ " " ] [, ]

$? 1188 " ] " "

;a 10.‘ L) 9 " [ ]

99 9.‘ [, ] . ] ]
1ee 8sy " ? * "
1ey 7sy MAVE UN]IT ¢ SELECTED, ¥ TRACK
122 6.1 ] 1 L} ]
ie3 LD} " 4 " "
124 asy " 3 " n
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i11
112
113
114
115
116
117
1@
116
1z2¢
1c1
1z2
163
124
1¢5
16
127
1ct
129
13¢
11
132
133
134
138
126
17
12¢
139
142
144
142
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145
146
147
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4,2

4,3

5.4

6.1

4

STARYING ADDRESS
200
PROGRAM AND/OR OPERATOR aACT]UN

LOAD PROGRAM INTO MEMQRY,

SET DESIRED TUL@ TAPE UNITS ONeINE,

LOAD LOC, 3176 WITH CONTROL SLYTINGS (SEE 4¢,))

LDOAD SYARYING ADDRESS

PRLSS START,

THE PROGRAM WILL BEGIN TIMING FUNCT]IONS,

ON COMPLETION OF ALL TESTS "END OF TIMING™ wWILL HE PRINTED AND

THE PROCESSOR WILL MWALT,

T0 REPEAY TEST) |F SAME COMYROL SETYINGS ARE OESIRED SIMPLY PRESS CONTINUE,

IF DIFFERENT SETTINGS ARE MECESSARY RELOAD LOC, 176 AND LOAD ADDRESS 200«START,

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

NONE

ERRORS

THE PROGRAM MAS VO INTERNAL ERRQR DETECTION FACILIYIES AND,

THEREFORE, NO ACTUAL ERROR TYPEOQUYS, TWE VALIOLITY OF TWE

TIMES MEASURED MUST BE DETERMINED BY THE OPERATQR,

TIME RELATIONSH]PS

A, "HRITE NONSTOP GAP™ SWHOULD APPROXIMATELY EQUAL TWE Sum OF
"WRITE SHUTOOWN" & "WRITE STARTw,

Bs "BACKSPACE SWUTODOWN™ MUST BE » "WRITE START™,

C, "READ SHUTDOWN®™ MUST BE € "wRITE SHYTOOWN",

Ds GAPS MUST » 85756535451, 1-2 ¢ 1.7, 283(e¢},1, «0,2),
E, "WRITE EOF"™ SWOULD BE SLIGHMTLY > "WRITE XJRG",

4
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149
149
1%¢
121
122
183
i%4
1895
1%6
127
1%8
1%¢
leg
1ey
1¢2
163
1¢4
1¢5
166
1¢7
le8
169
17¢
174
172
173
174
175
176
7
178
176
1e¢
i1e4
1e2
183
184
ies
i8¢
187
128
189
16¢
14
162
163
164
16%
166
17
168
169

s
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6,2

MACvyil 27(732)

TIME LIMITS AND PRINTQUY FCRMaY

TIMES INDICATED UNDER "UNJT A™ ARE STANDARD FOR A 9 CHWANNEL UNIY
AND “UNIT 8" FOR A 7 CHANNEL UNIT, TIMES ARE IN MILLISECONDS,
TOLERANCES INDICATED WITKWIN “()™ ARE PLUS OR MINUS

FUNCT]ON UNIT A (9 CHWANNEL) UNIT B (7 CHANNEL!
WRITE FROM 9OT DELAY 18%,0 {1%,2) Sang

WRITE SHUTDONWN 243 ( 2,8) SAME

WRITE STARY 8,9 ( 90,4) 12,6 ( 2,9)
SETTLE OOWN DELAY 12.0 ( 4,2) SAME

WRITE YO ERASE MEAD 11,0 t &4,0) SAME

WRITE NONSTQP GAP 11,9 ( 2,0) 14,9 ( 2,2)
BACKSPACE SHUTDOWN 1,0 t 9,3 6,2 ( 2,%)
READ SHUTDOWN 1,0 ( 2,3) SAME

GAPS SHQULD = 82758595451, 1°2 € 1,7, 283 (e1,1, =8,2),

GAP § 14,95 SEE 20,8

GAP 2 13,06 NOTE 19,0

CAP 3 1346 ABOVE 19,0

GAP ¢ 10,1 27,8

GAP S 391 39,1

GAP & 25,3 2,3

GAP 7 28,8 48,9

GAP & 32,¢ 96,3

WRITE STARY 0,9 ( 0,4) 12,0 (2,9
MRITE X]RG 95,0 (1e.8) Sant

READ FRO™ BOT DELAY 90,9 (10,0) SANME

L"Y CHAR 70 CU 'DV I‘ { ’01’ o. ¢ 'ot,
WRITE COF 100,90 t1e,0) SAME

EOR YO EOF 8P TIME 190.0 (18,2} SAME

SPACE SHUTODQWN 1,8 (t 2,3) SAmE

ONEZ INCM DATA YIME 22,43 ( 1,0) SAME
oFUNCTIONS AT 596 BP!

WRITE FROM gOY o0 189,90 (15,2)
ONE INCM DATA T[IME '@ 22.9 t 2.,8)
WRITE SHUTOOHWN '@ 1.8 ( 1.8)
BACKSPACE SWMUTDOWN 0 0.2 (e,5)
LAST CWAR TQ CU RpY N 9 { 8,%)
READ SwyTOOwWN '@ 1,8 ( 8,3
OFUNCTIONS AT 202 BP]

WRITE FROM oY o2 $85,9 {(1%,92)
ONC INCH DATA Y[ME 2 22.0 (t 4.,2)
WRITE SHUTDQWN @ 2.3 ( 8,8)
BACKSPACE SHUTDOWN 1 6.2 { 0.%)
LASY CwaAR T0 CU RpY 1 1,3 70 4.6
READ SWUTOOuN '@ 1.0 ( 8.3
END OF YIMING

NOTES THESE TIMES ONLY PRINTED WWHEN ONE OR MORE 7 CHMANNE(

13eFtLpe7s

TAPE UNITS ARE SELECTED,

10319
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204
202
203
204
205
206
207
208
209
21
214
212
213
234
21%
216
217
218
219
2z¢
224
222
223
2z 4
229
226
27
2z8
229
23¢
234
212
233
234
218
21¢
2%y
238
219
24p
243
242
243
244
248
246
247
248
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2
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222
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24
219
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7.
7.4

7.2

8.
8,1

9.1

RESTRICTIONS
STARTING RESTRICT]ONS

AT LEAST ONE TUL2 TAPE UNJIT MUST BE “ONelJNE"™ AND SELECTED
ey :ﬂXTCHCS PER 4,3, ALSO MAKE CERTAIN THAY EACH THip
THAT 1S “"ONLINE™ WAS A UNIQUE UN]T NUMBER SELECTED,

OPERATING RESTRICTIONS

TM13 INSTRUCTION TEST MUST RUN w]THOUT ERRORS REFORE ATYEMPTING
TO OPERATE THIS PROGRAM,

MISCELLANEOYS
EXECUTION TIME
NOT APPLICABLE
PROGRAM DESCRIPT]ON
WRITE FROM BOT DELAY

TE FROM gOT DELAY IS THME TIME NECESSARY T0 MOVE THE BEGINNING
:g'rfvc (logl nanttl APPROXINATELY & INCHES PASY THE WRITE WEAD,
THE FIRSY RECORD ON TAPE MUSY BC WRITYEN AT LEASY J INCHES Away
FROM THE BOY MARKER,

PROCEOURL Y0 MEASURE TINng|

. F TULO 1S NOT AY B80T 1T IS REWQUND YO BOT,
;. :nt:titllt BYTE RECORD COUNTER AND CURRENT MEMODRY ADDRECSS
RECISTER, )
SYE MR]ITE FUNCTION, O8BP 0P1, SETY "GO",
8: :gu?vou CURRENY MEMORY ADORESS REGISTER TO OETEAMINE WHEN
8YYL 18 QUTPYT
€, s YING FROM "GO" UNTIL 2ND BYTE IS QUTPY? 15
APPROXIMATELY COQUAL T0 "WRITE FROM BOT DELAY™,

MRITE SNUTOGAN

RITE SHUTODQHN IS THEL AMOUNY OF TIME NECESSARY TO CONTINUE
:03!:5 YAPIOAVYER A RECORD |3 WRITYEN 80 THAY THE PROPER
INTERREGORD GAP WL EXI3T SLYNEEN RECORDS,

PROCEDURE Y0 MEASURE TINME)

A, THE PROGRAM USES THE SAME RECORD THAT WAS WRITTEN YO TIME
"WRITE FROM BOT DELAY®,

0, AFYé' "cU REAQY" BECOMES A 1, INDJCATING TWE END OF THE
RECORD, MONITOR “SETT_LEDOWN™ UNTIL |Y BECOMES A 1,

C, THE TIME FROM "CU READY™ UNTIL "SETTLEDOWN™ IS "WRITE
SHUYDOWN®,

F
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CeTveE,Fid
2%6
2%y
2%e 9.3 WRITE STARY
29
2¢¢ WRITE STARY |S THE TIME NECESSARY POR TAPE Y0 aCCELERATE TO
r{¥1 FULL SPEED AND GUARANTEE A 372 INCH INTERRECORD Gar,
262
263 PROCEDURE TQ mEASURE TIrE)
2¢d
r{1] SAME AS "WRITE FROM BOT™ ENCEPT NOW WE ARE NOT AT 807,
r{Y Ay INITIALIZE BYYE RECORD COUNTER AND CURARENT MEMOAY ADDRESS
e? REGISTER,
~€8 8, ISSUE WAITL FUNCTION, 890 8P, SET "GCQ",
2e9 Ce MONJTOR CURRENY MEMORY ADORESS REGISTER Y0 DETERMINE WHEN
27¢ 2ND BYTE IS OUTPUT,
274 Do TYHE TIME FROM ™GO"™ UNTIL 2ND BYTE IS QUTPUT IS APPROXIMATELY
27¢ EQUAL TO "WRITE BTARTw,
273
274 9,4 SETYTLEDOWN DELAY
275
276 Ti®L DOES NPT ACTUALLY COML TO A COMPLETE SYOP UNTIL SOME
ra PERIGT o7 TIME AFTER SHUTDOWN WAS ENOED, AL80, AFTER TAPE wMaAS
278 FULLY STOPPED, AN ADDITIONAL PERIOD OF YIME 1S NECESSARY FOR THE
279 TAPE AND WAROWARE TO "SETYLEOOWN™ AND BECOME STaAWLE, THE
2ee “SEYTLEDOWN DELAY™ 18 THL PERIOD OF TIME NECESSANY FOR TWE TaPt
201 AND MECHANICAL CHARACTERIST]CS OF YHE Tyi® YO BECOME STABLE, $O
282 THAY THE UNIT CANNOT BE OPLRATED, START/STOP, AT A FREOUENCY WHMERE
283 IT IS MECHANICALLY RESONANT,
2t
2es PROCEDURE T0 MEASURE TIML)
286
209 A, THE PROGRAM USES TWE SAME RECORD TWAT WAS WRITYEN TQ TIML
288 “WRITE START" .
289 B, AFTER “SETY_LEQOWN™ BLCCMES A 4, INOICATING THE STARY OF
ese SEYTLEDQWN, MON]TQR "TU READY™ UNTIL 1Y GECO™ES A 1,
253 Co VML TIME FROM “SCTTLEOCWN™ UNTIL "TU REZADY" IS "SEYYLEDOWN",
262
253
264 9.9 WRITE YO ERASE MWEAD
2¢9
2¢6 THE PURPOSE OF THE ERASE WEAD 1S TO INSURE TWAT TWE TAPE IS IN
267 THE SAME FLUX STATE AS THE WRITE WEADS, TWH]S 18 NECESSARY FOR
2%8 SEVERAL REASONS,
299
Jee 1, START/STOP CHARACTERISTICS VARY AMONG TAPE UNJTS anp IT
3e4 WOULD BC POSSIBLE YO LEAVE OLD DATA IN YHE [NTERRECORD GAPS
3e2 WHEN USING A TAPL ON MORE THAN ONE UNJT,
Je3 2, A TAPE PREVIOUSLY USED AT ONE RECORDING OENSITY COULD NOY BE
34 USED LATER AT ANOTHER CENSITY,
3% 3, TRACK ALIGNMENY AND WEAD W]DTW VARY FROM YAPE UNIY YO
306 TAPE UNIT AND T WOULD 8E POSSIBLE FOR DATA TO BE LEFT ON
327 THE TRACK EDGES FROM QLD RECORDS.

&/
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3ee

3¢9

Jie

3114 THE “WRITE TO ERASE WEAC™ TEST INSURES TWAT TWE TAPE IN FRONY OF
312 THE WRIYE MEAD 1S ERASED DURING A WRITE OPERATION,

313

314 PROCEDURE Y0 MEASURE TIME}

315

316 A, A LONG RECORD WAS BEEN wWH]TYEN FRO™ BOY, SAME RECORD Tway
319 WAS USEQD YO YIME “WRITE FROM g0Y DELAY™,

318 B, TAPE 1S REWOUND Y0 BOY,

319 Ce BYYE RECORD COUNYER IS INITIALIZED FOR A J BYTE RECORD

Jee AND CURRENY MEMORY ADDRESS REGISYER IS INITIALIZED,

3z4 D, ISSUE WRITE FUNCTION, B0¥ BP)1, SEY "GO",

Jeze €., MONJTOR BYTE RECORD COUNTER UNTIL 17 = @ INDICATING THAY 2
323 BYYES ARE WRITTEN IMMECIATELY ISSUE A POWER CLEAR wWNMICH
324 STOPS ALL DATA TRANSFERS AND CAUSES THE DRIVE TQ SwyTDOwN,
3z8% F, TAPE ]S RENOUND Y0 B0OY

32 Gs INITIALIZE BYYE RECORD COUNTER (3 BYTES) AND CURRENY

327 MEMORY ADDRESS REGISTEN,

3ze8 M, I1SSUE READ FUNCTION, 88D PP}, SET GO

329 1, MONJTOR BYTE RECORD COUNTER UNTIL 1Y & o3 AND THEN TIME
32 UNIT 17 o 0, THIS TINE wiLL INDICATE THME D]SYANCE BETWEEN THE
334 2ND BYTE AND THME JRD BYTE wuiICk 1S ALSO THE AMOUNT QOF TaAPE
322 THAT WAS ERASED BY THME ERASE MEAD DURING TWE WRIYE OPERATION
333 OR "WRITE YO ERASE WNEAQ™,

3

338 9,6 WRITE NQNSTQP QAP

36

329 WRITE NONSTOP GAP S EOQUIVALENTY TO THE SUM QF “WN]TE SWUTDOWN"
328 AND "WRITE START™ AND IS ThE TIME NECESSARY TO [NSURE TMAY TWE
3 INTERRECORD GAP WILL BE AT LLAST 172 OF AN INCM WMEN WRITING
342 NON=STOP,

34y

J42 PROCEDURE T0 MEASURE TIMNE)

343

Ja4 A. TAPE IS REMOUND Y0 BOTY,

348 . B, INITIALIZE BYTE RECORD COUNTER AND CURRENY MEMORY ADORESS
346 REG]STER,

347 C. ISSUE WRITE FyUNCTION, 83¥ BP], SET "GO",

349 D, WAIY FOR "CU READY"™ Y0 BECOME A 1 AND THEN REPEAY STEPS B
349 AND C,

3%¢ E, MONJTOR CURRENT MEMORY AUDRESS REGISTER Y0 DEYELRMINE wNEN
3%y 2ND BYTYE 1S OyTRYY,

3= F, YIME FROM THE 2ND “GO™ COMMAND UNTI| 2ND BYYE OF 2ND

3=3 RECORD |S OUTPUY [S "WR|TE NONSTOP GAP",

! (i
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304
38
::g ' 9,7 BACKSPACE SwuTOOWN
4 PAC HUTOOWN® [S THE LENGTH QOF TIME NECCSSARY Y0 GUARANTEL
- ;3:$K?I‘Atu:ltt OPERATION POLLONS A BACKSPACE THE TAPE wiiL BE
31 ‘ POSITIONED SUCH THAT ALL PALVIOUS DATA IS IN FRONT OF TWE WARITE
363 AND ERASE MEADS AND WILL OC ERASED, "BACKSPACE SMUTDOWN™ mMyS?
je2 BE LESS THAN "WRITE STARY™ §0 TMAY INTERRECORD GAPS w]lLL INCREASE
gii IF A BACKSPACE/REWRIYE OPERATION IS INITIAYED, .
g:: PROCEDURE YO MEASURE TINME)
g:: A, [INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADORESS
REGISTER,
3 8, ISSUE WRITE FUNCTION, 888 BP], SET “GO"
34 C, AFTER RECORD IS WRITYTEN WAIT FOR "TY READY",
3;; 0, SET BYTE RECORD couuvtg !osggcgzzect 3 RECOROD,
€ SACKSPACE FUNCTYICN
3ve . 13¥gn '33 l:Agv' SECOMES A 3, INDICATING TWE BEGINNING OF
e " YME RECORD, MONJTOR "SCTTLEODOWN® UNTIL |7 GECOMES 4 1,
s G, THE TIME FAQOM "Cy REAQDY™ UNTIL “SETTLEOOWN™ |8 "BaCKSPACE .
g’é SHUTOONN",
77
g;: 9.8 READ SHUTDOWN
4 NUTDOWN 1S THE AMOUNT OF TIME NECESSARY YO CONYINUC MOVING
s ?E:E :'¥;= : a:cono 1S RCAC S0 THAT TWERE 13 ENOVGH GAP FOR TaPg
- TO BE FULLY ACCELERATED IF A READ IS FOLLOWED BY A BacxgPack,
Je3 "READ SHUTOOWN" MUST ALSO BE LESS THAN "WRITE SWHUTDOWN" TQ
368 GUARANTEE TWAT TME WRITE AND ERASC WEADS WILL OC POSITIONED
Yes SUCH THMAT ALL PREVIOUS DATA I3 [N FRONT OF THE WEADS AND
306 WILL OC CRASED IF A WRITE 7OLLOWS A READ, IN ADOITION, NMEN A
Seq MRITE FOLLONS A READ TME INTCRREZCORD GAP MUST STILL SC AT LEAST
gi: 172 OF AN INCH,
g:f PROCEOURE TO MEASURE TINE§
44 N SPACE SHUTDOWN® |S READ,
R RD PREVIOUSLY USED | facgx
333 ;: :sfngszE UYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS
REGISTER
39’ [ J T = OH
€ RCAD FUNCTION, 889 pFr), SC ] .
3 g' }?:gﬂ "SUD'ElDV"BEéOHIS A 1, INDICATING TWE END OF THE
e " REEORD, MONITOR "SETTLEDOWN" UNTIL T BECOMES & 1,
44 €, THE TIME FROM "CU READY™ UNTIL "SETYLEOOWN" IS "READ
3:: SHUTOOWN®"

X/
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GAP CONSISTENCY

FOR PROPER OPERATION, THE INTECRRECORD GAPS ON TAPE MUST ALmAYS

BE AY LEASY 1/2 OF AN INCHy, TH]S wWiLL ALLOW DATA WRITTEN USING
ONE TAPE UNIT Y0 BE READ ON ANCTYWER TAPE UN]T wHEN THE START/STQP
CHARACTERISTICS OF EACH UNIY ARE DIPFERENT, THE MINIMUM

GAP SIRZE OF 1/2 INCH S GEMNEMATED WWEN A WR]TE FOLLOWS A READ,
ALL OTHER GaPS SHOULD BE LARGER DEPENDING ON WOW THEY WERE
WRITYEN,

PROCEDURE TQ MEASURE TIMEy

Ay A TOTAL OF NINE RECORDS ARE WRITTEN ON TAPE (FROM B9T)
UTILIZING OIFFERENT SEQGUENCES TO GENERATE THME INTERRECORD GaPS,

B, TYHE TAPE 18 REWOUND YO BOT,

Co INITIALIZE OYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS
REGISTER,

D, ISSUE READ FUNCTION, 880 §PI, SET "GOv,

E« WAIT FOR "CU READY™ YO BECOME A §, THEN REPLAT STEP C AND
RESET "GO™ TO CONTINUE NONSTOP,

Fo MONJTOR CURRENT MEMORY ADDRESS TO DETEAMINE WHMEN 2ND BY'C IS
INPYT,

Ge THE TIME FROM WHEN "GO" IS RESET UNTIL THE 2ND BYTE IS INPUY
WILL REFLECY THE S12C Cr WL Gar,

Hy STEPS [, F ARE REPEATED UNTJL ALL 0 GAPS ARE MEASURED,

PROGRAM SEQUENCE FOR EACH GaAPy

CAP 3 WRITE FOLLOWED BY A WRIYTE (NONSYOP),

CAP 2 WRITC FOLLOWED BY A WRITL (STARY/SYOP),

GAP 3 READ FOLLOWED B8Y A WRITE (SYARY/STOP),

CAP ¢4 WRITE-BACKSPACE FOLLOWED BY A WRITE (START/STOP),

CAP 8 SAME AS GAP & EXCEPY WRITE=BACKSPACE REPEATED 2
TIMES,

GAP & SAME AS CAP 4 EXCEPY WR]ITE=QACKSPACE REPEATED 3
TINES,

GAP 7 SAME AS GAP ¢ EXCEPY WRITE=QACKSPACE REPEATED ¢
TIMES,

GAP 8 SAME AS GAP ¢ EXCEPY WRITE=BACKSPACE REPEATED 9
TIMES,

GAP LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSMIP}
8736595451, 1-2¢3.7, 283(e¢8.3, =0.2),

!
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C2YMCE,PLY
49
LY ‘
42 9.10 WRITE SYARY
1],
4%9 THIS IS A REPEAT QF THE "WRJTE START™ TESY PREVIOUSLY COMPLETED
4e (REFERENCE 9,30, IT'S PURPODE IS YO DETERMINE IF YAPE wWiLL
ey ORIFT BACKWARDS TQ BOT If 4 "POWER CLEAR™ IS [SSUED AS SOON
4é2 AS BOT DISAPPEARS WMEN MOVING FORWARD FROM 80T, TYIME SWOULD
4¢3 CQUAL "WRITE BYART™ AS MEASURED IN 9,3,
4cd
4e8 9.11 WRITE X]RG
YY)
4 WRITE W]T AN EXTENDED INYURRECORD GaAP S a4 FUNGCTION TwWAT CaAVSES
468 THE GENERATION OF AN [NTERRECORD GAP TWAT 1S AT LEAST 3 INCH LONG
4¢9 AS COMPARED W]Tw THE NORMAL 379 INCwW GAP, TYuE PURPOSE IS TO
e ELIMINATE WRITE ERRORS TWAT MmAY BE CAUSED BY a DEFECTYIVE AREA
474 ON TAPE, NORMALLY ONE RENAJTE wlTW X]2C whyL0D BE SYPFICIENTY YO
472 MOVE PAST TME 0aD SPOT, MONEVER IF |T ISN'T, THE PROCCOURE
473 WOULD O TO REPEAT THE "OACKSPACEREWR]TE wiTH XIRG" SEQUENCE UNT]L
474 A RECORD |3 WRITTEN W]THOUY LRRORS, EACM SUCCESSIVE REWMRITE WOULD
475 ADD 3 INCHMES TO THE INTERRECORD GAP UNTIL "GOOD™ TAPL wAS REACMED,
476
477 PROCEQURE TO MEASURE TImE)y
478
479 A, TAPE 1% NOY AT gOT
LYY 8, INITIALIZE OYTE RECORD COUNTER AND CURAENT MEMORY ADORESS
483 REGISTER,
482 C, ISSUE WRITE WITH XIRG PUNCT]ON, 889 BP], SEY "GO",
4e3 D, MON]TOR CURRENY MEMORY ADDRESS REGISTER YO DETERMINE WHEN
484 eND OYTE IS QuTPUT,
a5 E¢ THE VIME FROM *CD"™ UN]T 2ND BYYL IS OUTPUT IS "WRITE wW]TW
406 XJRG",
407
428 9.12 READ FROM BQT
489
ase THE FIRSY RECORD WRITTEN ON TAPE IS SUPPOSED TO BE AY LEAST ¢
463 INCHES FROM THE BOT MARKER, |N THE EVENT TwWAT TH[S CONDITION
492 WASN'T MET [T 18 STILL DCSIREABLE TQ READ THE RECORD, READ FROM
453 B80T IS YHE TIME FROM WHEN A WNEAD FUNCTION 1S [SSVED UNTIL THL
464 2ND BYYE |8 INPUT,
4¢5
a%6 PROCEOURE TO MEASURE TINC)
467
498 Ay THE RECORD THAT WAS WRITTEN JUSY OFF BOY DURING "NR]ITE
499 START® (REFERENCE 9.32) ]9 usSeED.
See By, TAPE IS REWOUND Y0 9OY
5¢4 C, INITIALIZE SYTL RECORD COUNTER AND CURRENT MEMORY ADDRESS
52 REGISTER,
5¢3 0, ISSUE READ FUNCTION, 829 BP], SET "GO",
524 €, MONJTOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN
5¢8% 2ND BYTE S INPUT,
526 F, THL TVIME FROM "GO™ UNTIL 2ND BYTE IS INPUT S "READ FROM
5¢7 soY"™, !
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5¢8
S5e9
512
;:1 9.33 LAST CHARACTER YO CU READY
12
513 LAST CHARACTER T0 CU READY |3 THME AMOUNY OF TIME Y TaAKES FOR
514 THE CONTROL YO SENSE 3 MISSING QYTES ON TaPE (END OF RECORD)
518 UNTIL "CU READY™ QCCOMES A 3.
536
;:r PROCEQURE Y0 MEASURE TIME|
18
519 A, PROGRAM READS SAME RECORD TWAT WAS WRJTYCN DURING "WRITE
52¢ XIRG"
621 8, INITIALIZE BYTE RECOMD COUNTER AND CURRENT MEMORY ADDRESS
$22 REG]STCR.,
93 C. ISSUL READ FUNCTION, 6C0 B8P, SET "GO,
L HL D, WAIT UNTIL BYTE RECORD COUNTER EQUALS 0 ANO THEN MONITOR "Cy
5¢9% READY™ UNTIL IT BECONES A 1,
56 €, TYHE TIME FROM BYTE RCCORD COUNTER o © UNTIL "CU READY" o §
5¢7 1S "LASY CHARACTER INPUY UNTIL CU READY™,
S5z8
52¢ 9.4 WRITE EOQF,
s
934 TO WMRIYE AN END OF FILE MARK T 1S NECEZSSARY FOR YaAPE 0
512 MOVE 3 INCHES OCFORE WRITING, [N THAT RESPECY 17 IS SInILAR
533 TO WRITING A RCCORD W]Tw CXYENDCD INTERRECORD GAP, MOWEVER, AN
534 EOF MARK CORRESPONDS TO A 3 OYYE RECORD, THEL TIME SHOULD BE
539 SLIGHTLY LARGER THAN "WRITE XjAG™,
526
227 PROCEODURE T0 MEABURE TINC
)
526 A. YAPE UNIT S RENOUND TC 0OY,
54¢ 8, INITIALIZE OYTL RECOMND COUNTER AND CURRENT WMEMORY ADORESS REGISTER,
544 C, ISSUE WRITC FUNCT]ON, 809 BP], SET "GO",
542 D, WAIT FOR "CU READY™ AND TWEN "YU REZADY™ TO BECOME 4 3,
543 €, ISSUC WARITL EOF FUNCTICN, 800 B8P, SLT "GO,
544 P, WALIY FOR "CU REZADY™ YO OCECOME A 3,
545 G, THL TINEg FROM =GO™ UNTIL "CU RELADY™ |3 “WRIYE gOF~,
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S4¢
547
548
549
5%e
5%
522
5¢3
5%4¢
5¢8
596
527
58
5%¢
See
5¢4
Se2
5¢3
5S¢4
5¢5
5¢6é
5¢7
5¢8
5¢9
5r¢
591
572
573
574
578
376
577
¢
579
See
Sey
582
583
Sed
5¢s
Se¢
507
5e8
509
S5¢e
563
5¢2
563
5¢4
11 ]
566
5¢7

THMe13 DRIVE PUNCYION TIMER MACY3l 27(732) Li-FEiBe=76 18119 PAGE 313

9.15

9.16

EJR YO EOF §PACE TIML

R OF SPACE TIME IS ThEg TIME NEEDED YO MQOVE TAPE FROW TwE
E:o 0? E II:ORD TO AN END QF FILE MARK WRITTEN AFTER 1T, TwE
PROCEDURE USED TURNS QUY YC BE A TEST OF TWE WRITE AND ERASE MEAD
POLARITIES, 17 THME TIME PRINTED [S EQUAL YO ZERO 1Y IS aNn INDICAe
TION THAT THE EOF WAS NOT FQUND WHEN "CU REAOV”&BCCAH[ AL,

THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING PROBLEMS!

RASE WEAD 'OLIQ‘TV REVERSED,

2! ERASE HEAD CURREAT NOY SUFFICIENT YO FULLY SATURATE TaPE,

3. ONE OR MORE OF WR]TE WEAD nnc«: :ok;"" REVERSED,

4 ONE OR MORE SENSITIVE READ AMPLIFIERS,

5: WRITE COF FUNCTION DIOMN'T REALLY WRITE AN EOF MaARK, "
OTHERWISE "EOR TO EOF SPAGE TIME™ SWOULD BE SLIGHTLY LARGE
THAN "WR]TE EQF",

PROCEDURE TQ MCASURE TImE}

A, A RECORD AND EOF wWAS PREV]IOUSLY WRITTEN FROM BOY FOR “WR]TE
EOF® (REFERENCE 0.14)‘
8, TAPL [S REWOUND YO B80T,
Co REWRITC RECORD OVER PREVIOUSLY WRITTEN RECORD,
D, OBACKSPACE OVER RECORD JUSY WRITTEN, .
€., SEY BYTE RECORD cguu:c:c;?o:-AgETz.:gsonos.
€ SPACL FORNARD FUANCT '
:: Li?g FOR BYTL RECORD cOUNYER'YO INDJCATE TWAT 1SY RECORD
MAS BEEN SPACED OVER THMEN MONJTQR "CU READY™ UNTIL T BECOMES
A S, AFTER "CU READY" CMECK YO SEE ]Ff "COF" S 2 1@
IN STATYUS REG]STER, IF "EOF™ NOT SET YWHEN ZERO TIMg cguur:a.
M, TYIWME FROM BYTE RECORD COUNTER weil UNTSL "CU READY™ S "[OR
T0 COF SPACE TINC™,

SPACE SHUTOQWN

P HUTOOMN 1S THE AMOUNY OF TIME NECESSARY 10
go=$§N3c MOVING TAPE AFTER A RECORD IS SPACED OVER N YHS
FORWARD OIRECTION FOR THE SAME REASONS AS "READ SHUTDOWN
(REFERENCE 9,08),

PROCEDURE TO MEASURE TInmC:

A, SPAGE FORWARD FUNCTION USED TO TIME "EOR Y0 EOP SPACE TIME"
$ USED,
8, :rvtﬂ "CU REAQDY™ BECOMES A 1, INDICATING THE END OF THE
RECORD (EOF), MONITOR "SETTLEOOWN™ UNTIL Y BECOMES A 3,
Co THE TIME FROM ®CU READY™ UNTI{ "SETYLEDOWN™ |S "SPacCL
SHUYOOWN",

M|
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see
5¢¢
6ee $.17 ONE INCH DATA TIvE
LT
6ee ONE INCH OF DATA, 822 BYTES (ALSD 5%6 A4D 207 1F 7 CnaANNEL
6p2 UNITY, IS WRITYEN AND TIMES TQ JETYERMING F YAPE IS ™MOVING a?
6¢C 4 PROPER SPEEC.
6es
626 PROCEDURE TO MEASURE TIvE)
6c?
éee A, INITIALIZE BYTE RECCRD COUNTER A%D CURRENTY “EWQRY ADDRESS,
600
618 B, ISSUE WRITE FUNCTION, 904 BP! (JR %38, D] 284), SEY "GO",
611
612 Co AAL1Y FOR CURRENT MEMOR. ADDRESS REGISTER YO INDICATE 2ND
613 BYYE IS OUTPUT AND TWp . MOAJTOR BYTE RECORD COUNTER UNTIY
614 EQUAL YO R2EROD,
618 ,tﬁ/
61¢ D, TIME FROM 2ND BYTE QUTPUT NTIL BYTE RECORD COUNTER s 2
617 IS "ONE INCW DATA TImMg"
618
616 9.18 FUNCTIONS AT 566 8P|
6ce
623 ALL OF THE PREVIOYUS TESTS LSED THE DENSTIY QF 802 8P, IF A 7
622 CHANNEL DRJIVE IS SELCCTED 1Y S USEFUL Y0 RYN SEVERA|, OF TWE TES'S
623 AGAIN USING DENSITY OF 556 BP], REFERENCE TWE PHOPER PARAGRAPWS
6z ¢ FOR Ao DESCRIPYION OF EACH TEST,
6z5%
6z6 9.19 FUNCTJONS AT 280 @P]
6z?
ezt SAME AS ABOVE,
6e9 REFERENCE 9,18, "FUNCTIONS AT 536 BP1",
ee
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6%
632
LR
624
6
638
6}?7
638
6§
64
64y
642
64
644
4ak
646
647
648
649
6%¢
6%%
6%2
6%
6%4
6%%
6%6
6s?
6%8
6%9
oee
66y
662
6¢3
664
6¢5
666
6¢?7
éeg
6¢9
67¢
6714
67
673
674
67%
876
677
678
67¢
1.7
6ty
6e2
YR

TMeld ORIVE FUNCTION TIMER

13
14
12
14

o N L(” N WY ) oo

13
14
12

11
ie

-t &\ [ 3 . ]

(X ¢
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PAGE 39

STATUS AND COMMAND REGISTER B]T ASSJGNMENTS

COMMAND REG]SYER

ERROR
DEN 8 29 = 200 8P| 7 TRACK
DEN 3 21 ® 336 BP] 7 TRACK

PONER CLEAR

PAR]TY 3 = 000 1 o EVEN
UNIY SEL., BT 2
UNIT SEL. BIT §

UNIT SEL. BT P
CONTROL UNIT READY
INTERRUPT ENABLE

ADDRESS B1Y 17

ADORESS BIT 16

FUNCTION BIT 2 200 o OFF LINE
981 & READ

FUNCTION BIT § 010 o WR]TE

FUNCTION BIT 0 811 e WRITL EOF

GO

STATUS REGISTER
ILLEGAL COMMAND (]LC)

END OF FILE (EOF)
CYCLICAL REDUNDANCY ERRQOR (CwE)
PAR]TY ERROR (PAL)

BUS GRANT LATE (8BGL)
END OF YAPE (EOT)
RECORD LENGTH ERRQR (RLE)

8AD YAPE ERROR (BTE)
NON EXTISTENT MEMORY (NXM)
SELECT REMOTE (SELN)

BEGINNING OF TaPE (BOT)
7 CHANNEL (7CW)
SETYLE DOWN (SDWN)

WRITE LOCK (WRL)
REWIND STATYS (RWS)
TAPE UN]T READY (TUR)
+ENDR

10 & 820 BP] 7 YRACK
11 & 829 BP] 9 TRACK

100
104
110
114

® SPACE FORWARD
® SPACE REVERSE
® WRITE XIRG

" REWND



FAINCEC=13=D2TMD-E TMegy ORIVE FUNCTION TINER MACv11 27(732) 11-FLB=76 10119 PAGE 30

C2YNCE,P1Y
6e4 +TITLE MAINDEC-11-02TMD-E TMell CRIVE FUNCT]ION TIMER
6es SCOPYRIGHY $971, 1976 DIGITAL ECUIPMENT CORP,, MAYNARD, ™ASS, 2175¢
686 ' JREVISED MARCH 1973
s¢7 IREVISED Y0 REV,C AyG., 31973 BY BRUCE BURGESS - DJAGNOSYIC ENGINEERING
688 ; THE FOLLOWING CHANGES MAKE JP REV,C 1
689 (A) BECAUSE CONTRQL UNIT READY NOW OCCURS AFTYER SETYTLEDOWN
es¢ THE "WA[T FOR CU READY" LOCPS [N SECTIONS *T3C*, 172C',
6%1 1T4B", 'T4D', AND 'T12C' WERE DELETED,

b
b
'
62 ; (8) ALSO, [N SECTION
662 ' 'TLOF ', INSTRUCTIQONS WERE ADOED FOR TWE PROGRAM YO wAlY
654 } FOR CU READY BEFORE ISSUING THE NEW COMMAND) OTHERNISE,
668 } AN JLLEGAL COMMAND ERRCR (ILC) wiLL RESULT
656 JREVISED YO REV, D MARCH, 1974
687 } (A) ALL OF »a™ AB0VE wAS REPLACED,

}

6¢8

669

7¢0¢ JREVISED FEB 1976 Rgv €

7es ) (A) MADE YO WORK WITWHOUT MARUNWARE Sw]TCW REGISTYER
7¢2

703 JILOAD PAPERTAPE BINARY USING ABS LOaDER
704 ISET LCC, 376 YO REFLECT TAPE UNIY CONFIGURATION
7es ILCAD ADORESS 200, PRESS STARY
7¢6 }

7¢? sos000 STACxs3ppp

7¢ee 235679 BLENTNHs3IOBS,

7e¢ +ENABL ABS

71 go0p0e 8P

714 JTRAP CATCMER FROM p 10 1000
712

713

714

718 JCONTRCL SETTING LOCATION-MUST BE SET TO RUN PROPERLY
716 20176 0176

717 0gey17¢ 0Qpoeee SWREG: ©

738

716 egezes 82002

722 0g0202 PQpei167 J9R64e2 JMP STARY

7¢1 ep108p ,010880

722 ogigee 17252 “TS 172920

73 o0gi1002 172%22 MYC: 1729%22

724 0OL100¢ 172324 BCH 172%24

725 01006 172526 CAl 172526

7¢6 OBL01E 172539 LR R ] 172539

727 283012 172532 MTRD) 172%32

78 deigie 17757¢ SR! 177579

729 08iR16 177560 TKS! 177960

7} ORi028 177562 TKB! 177362

731 0PR31B22 177564 TPS1 177564

732 02iL24 1775686 TPES 177566

733 DPR1226 BOBpe22a MYV 224

734 ORIRIE 177776 cct 177776

7)% pgi1232 eoo0ee Ri0: ]

73¢ 021234 Ppoeop R11 2

7 201236 0pppoR Ri12! ]

7380 QR124g 0Qp0pQ08 R133 ]

729 DRigeg opop0p TSCRv: @
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742 0R1044
741 021046
742 021092
743 oR30680
744 OR3066
74% 024072
746 0OR1108
747 0OL1102
748 oR114¢
749 021114
7%¢ o2Q1116
781 og34122
792 0831126
783 o01132
7%4 081134
755 oLs148
7%6 021144
7%7

7e 001146
7%¢ DPL11%4
7¢g 0BgLi68
761 0OR1166
7¢2 021172
763 og120¢
T¢4 0R3204
7¢% 003212
768 oR122¢
767 o0e4224
7¢8 DR1226
7¢9 oR123¢
772 ots24¢
771 og1242
172

773 oL124¢
774 02812%2
779 oLy2%56
776 0gL263
77y oepy27e
778 0g427¢
77¢ 024302
7eg o2e13it
784 281312
702 0841316
7¢3 oeg3ee
784 0PLL32¢
78S oR433E
786 Q221334
707 PR133%
708 021344
789 D2R134¢
¢ 221392
761 PLL3I%¢
7¢2 0BR136¢L
73 o£4364
764 ORLI6G
769 ogLd72

secoee
012786
832777
042767
2R4767
236767
201004
012767
004767
coeess
204767
204767
004747
00877
004747
024767
20877y

p12767
004767
0312767
004767
016767
000367
042707
252767
185777
100379
216777
294767
epp747
004767

0312709
pg270}
L TTYL X
636777
852772
2935067
022777
o034y
004767
ege7?7y
016729
009047
199777
190379
832777
29180y
(T IR}/
eper?y
236723
Ppe7¢y
spe734
012729
032723

TMe11 DRIVE FUNCTION TIMER

201080
ofe3ep
210092
206636
177120

911223
206634

0893524
989736
283540

203744
283546

2182Y?
994539
010163
884336
203546
2043526
177770
88gaee
177976

004400
909452

289376

207232
207236
083%44
089476
g40089
8897¢¢
0131344

003639
00%664
88%648
177444
L1 BY
909634

209630
283326

177777
11

1777%02
006762

P2%662
eoe74p

TR L)
006662
006512
epes02
006472

177872

177512
177504

177476

177434

111 T
STARTY

sTe:

1%
STL

ST2!

JIPRINT MEADER

ST3t

@
MOV
MOV
MOV
JSR
MOV
BNE
MOV
JSR
WALT
JSR
JSR
JSR
aR
JSR
JS®
BR

MOV
JSh
MOV
JSR
MOV
SWAB
8lcC
els
TSTH
148
MOV
JSR
B8R
JSR

ITIMNE WRITE

T4
TLAL

7401

TiCt

7401

T4E1:

MOV
MOV
JR
MOV
8ls
CLR
cHp
BLE
JER
BR
MOV
CLR
1ST8
8P
817
BNE
JSR
BR
MOV
JSR
BR
MOV
MOV

MACY1l 27(732)

8STACK %06
8343,0CC
S8MSG1,MESAGE
x7.70P
SWREG,DR]VES
13
IMSG29,MESAGE
X7.70P

X7 ,RSFORY
A7, STRAREW
%7 ,CHGORY
STy

X7, WATREN
X7,CHGORY
ST2

smSG2,MESAGE
X7,70P
SNSG2A,MESAGE
A17,10P
FORIVE,DIGIT
olG]Y
03177770,01G1Y
#60,0IG]7
oTPS

ol
piGitT,07PP
X7, CHGORY

$Y3

X7.,3718

FROM B80T DELAY, AND

aTHy, X0
sTYMg, %1

X7 +WRINT
FORIVE,PNTC
840905 ,017C
Timng
SHBYF«2,0(CA
T1¢C
X7.TIMER
719

TIME, (D)
TINE

oNT(C

vod
810,078
74€

%7, TInER
740

TINE. (L)
X7, CHGORY
T3A

fel, (D)o
Pal,(l)e

14eFEB~76 13119 PAGE 17

SINITIALIZE STACK
ISET PRIORITY LEVEL ?

SPRINT PAOGRAM TITLE
;SAVE CRIVES SELECTED

;ERRORenD CONFIGURATION SELECYED

iRESET DRIVES
SSYARY REWIND
sDENE ALL ORIVES?
INC

5WAJY FOR B)Y
:DgNt ALL ORIVES?
N

IPRINY “FUNCTION®
IPRINY ®ynirt™

iPRINT DRIVE "NUMBER"

:DgN( ALL DRIVES?

iN

ISTORE ONES IN WRITE BUFFER
WRITE SWUTDOMN

JINITIALIZE TIME BUFFERS

JSELECY DRIVE
1980 8”1, wRITE, GO

;13 END WORD QUYPYTY
iYLS
iNC, COUNTY TIME

iSAVE “wWRIYC FROM B80T ODCLAY™ TIME

;MAS SETTLEDOwWN SET?
IYES
iNO, COUNT TIME

ISAVE "WRITE SHUTOOWN" YIME
iDONE AL ORIVES

INO

JTERMINATE TIMES

ITCERMINATE TIMES

Da

ot Bz
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766
8?
768
766
aee
803
eee
el
8cd
8es
1Y)
a&e?
8ee
8ee
ei1e
811
812
813
814
818
FY )
031?
018
39
.}
LY
822
8zl
8z ¢
829
8z6
8z?
] ]
829
8
as
8
83
84
s
e
87
LAY
8§
LY
ey
842
843
844
049
84¢
847
848
849
asp
8%y

221374
cegl424
egg41¢
281414
203422
081426

021432
0e1436
re1442
081446
021492
og4eot
281466
081472
oe1%2¢
L4502
oL831586
oe151¢
021944
eei52¢
eey524
221526
221934
021536
281542
oLi1%44
2L459¢
204592
281536
2245962
oei1564
02157¢
083574
2e1602
2816026
081612
oegeae
oe1624

eeL63¢
21634
pLy64g
221642
001646
281692
021654
023662
2gi167e
oLL676
oLy704e
ee171¢

012767
pg27es
8R4767
012767
032700
204767

8paeve?
012789
012783
004767
046777
092777
29%067
822777
00340y
094767
spe77y
016729
089067
189777
100373
832777
881774
20e07?
103403
094767
000772
0167234
004767
20073}y
012729
€12723
042767
812700
094767
212767
rq2708
294767

004767
04767
200773
804747
204767
02877y
212777
012777
216777
052777
205777
291379%

e e

- ——— -
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218177
007232
206036
218225
287236
296229

oe%210
0072312
207236
803334
(L]
aseoes
203316
011344

085460

20%474
08%4¢70
1772%¢

osee1s
177236
20%446

203432
293130

1777177
177777
010233
e0r212
203640
ei163e4
207234
20%622

en%23e
209832

0032%6
e3840

177778
011342
oesere
pecocy
177¢74

026444

026426

177322
177314

177326

177244

006246

206232

177322
177316
177184
177276

MOV
MOV
JSR
MV
MOV
JSR

ITIME WRITE

12!

TeA!L

T26:

T2C!

1201

T2E!:

JSR
0V
MOV
JOR
MOV
8IS
CLR
(ol 1 ]
8LE
JSR
BR

MOV
CLR
T$TB
8Py
8lY
BEQ
ROR
B8CS
JSR
BR

MOV
JIR
B8R

MOV
MOV
MOV
MOV
JSR
MOV
MoV
JSR

MaCv1l <7(732)

sMSGI, MESAGE

sTmMy,x0
X7, TYPY M

OMSG4,MESAGE

pYMZ, %0
X7,7YPT M

X7 :RSFDAY
sYMy, X0
8YMN2, %3
X7.uRINTY
FORIVZ ,ONTC
s40309,0n7C
TIME
SwOyFe2,0CA
rac

X7, TINER
729
TIME.(B)e
TINE

onTC

Y
230,8NnYS
b

onTg

\f {3

X7, TIMER
T20

TINE. (L)
X7,CMGORY
T2A
8=1,(8)e
Bel,(1)e

InSGS, NESAGE

sYNg . %8
R7,TYPT M

#nSG6,MESAGE

sTMZ, %0
X7,TYPTM

11°FE=76

12149 PAGE ¥

iPRINT ®4JRITE FRCM HOT DELAY™ TINMES

PPHINY “WRITE SWUTDOWN™ TIMES

STARY AND SETTLEDOWN DELAY

JRESEY DRIVE SELECTION

iSCLECY DRIVE
i1820 BP], wWRITE, GO

i]3 2nD WORD OUTPYTY
iYES
‘NG, COUNT TImE

;SAVE "wR]ITE STARY"™ T]wg

;WA]T FOR SETTLEOOWN YO SCY
iMA]T FOR Ty READY

iSAVE “SETYLEDOWN® YINME

sTERMINATE TINMES
STERMINATE TIMES

iPRINT "WRITE START™ TIMtS

iPRINT "SETTLEDOWN" T]MES

JTIME WRITE YO ERASE MWEAD

SLONG RECORD WAS PREVIOUSLY WRITTEN
JMRITE A 3 BYTE RECQORD AND POWER CLEAR
IDISTANCE PROM NEW DAYA YO OLD IS
IERASE WEAD D]STANCE

[ X7,STRRE W iSTARY WEWIND

i j:a %X7.CHGORY iDCNE ALL DRIVES?
BR 13 iNC

TIA! JSR X7, WATREN i]5 DRIVE AT BOT?
JSR X7,CHGORY iDONE ALL DR]IVES
as o3 o ;gcavrt RECORD

8e¢3,0 H

138 :g: OHOGP?OCA PINITIALIZE CURRENY ADDRESS
MOV FORIvVE,OMTC sSELECTY DRIVE
BlS 40009 ,0MTC i8208P], WRITE, GO
ST 141
PNE c"

Ea
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622
823
8%4
6s9
8cé
837
8ce
ace
eee
8¢y
8e2
ael
8¢
8¢S
aée
8¢
8¢t
8e¢6
are
871
872
873
874
8%
874
877
878
879
aee
ety
ae2
aed
84
aes
8ee¢
ee?
aes
8es
ose
854
8¢2
as3
84
ass
86
as?7
ese
ass
see
9e1
9e2
9e3
9e 4
9es
$eé
$¢?

ees712
ogy722
atyr24
e173¢
0841732
L1736
oe1742

aLy744
28475¢
28173¢
L1764
281772
geae0¢
eg2oa4
Pe2e12
oga2e1 ¢
eez2028
oL2022
283026
oe203¢0
Pe2834
282048
8826042
oL204é
Pe2e34
og2eep
eL2064
pgaee
oL2e74
282876
ee210¢
ee210¢

ee211¢
22114
gag2e
ge232¢
2e213¢
202134
eg2i4¢
282144
282154
sg2i60

202362
082466
082372
et220¢2
ed2202
28222¢

232777
29ev6?
004767
oee79y
204767
294767
ege77y

812700
042777
932777
046777
e9277?
909067
022777
001374
285777
0p140)
004747
000773
016728
004767
008743
032728
042767
032708
004767
004767
094747
008773
TSy
204767
000773

204767
012700
0327603
012702
203867
204767
214777
252777
199777
100373

004767
209277
e227m?
203483
204707
go077y

TMe3y DRIVE FPUNCTION TIMER

oieace
009140
004742

THiH

207242
17777%
011342
004774
o400t}
09284
777y

176764
903149

0091954
904652

1rnm
010327
88212
009366
884774
004636

095822
804st4

204738
207242
007236
007262
009054
894666
084620
feo0es
176622

0464
176610
8311344

804740

177262

177026
177022
177010
177002

176772

223774

176634
176626

176606

MACY1l 27(732)

-

11Fe8+76 12119 PAGE 4V

BlS 2312p00,0M7C iPCwER CLEAR
JSR X7,$TRREW iSTANT REWIND
JSA X7,CHGORY iDCNE AL DRIVES
% X agglvt AT BQT
X7,8ATREW H

T3cs jg: %7 ,CHGORY ;OONE AL ORIvVES
B8R T3C T

INOW ThAT ALL ORIVES ARE AT B80T AGA]N

IREAC CVER PART]AL RECORD

MOV sTmg, %0
T30: MOV s=3,08C

MOV SWByYF,0CA

MOV FORIVE,0MTC ISELECT DRIVE

BlS 040003,017C i8C00P1, RECAD, GO

CLR TIng ICLEAR TINMEC

(ol 1 4 lo=o.'C
T3€ ::E ;BC iNA]T FOR NEXT wWORD |IN

8t T3F IMAVE ITY

JSR X7,TIMER iNC, COUNT TImg

Y

37 :sv r?st.ti)o ¢SAVE "WRITE TO ERASC ~EAD TIME"

JSN X7,CHGORY :zgnt ALL ORIVES

R T30 :

:ov 8=1,(0)e ;TERMINATE TIMES

MOV ONSG7,MESAGE

(] [ ]

33: :;.¥;=T]n SPRINY "WRITE Y0 ERASE MEAD YImMES™
1368 JSR R7,8TRREN sSTARY REWIND

JSR X7,CHGORY sOCNE ALL ORIVES

B8R T36 ::2"‘ .t vor

n X7 ,wATRENW

T3m j:- l7:cuconv FOONE ALL ORIVES

SR TIM

.
¢

N
TDOwWN
TIME wRIYE NONSTOP GAP, BACKSPACE SHUTDOWN AND READ SMY
:u:1$: ONE RECORD, FOLLOW WITH ONE RECORD NONSTOP
IFOLLOKED BY ONE RECORD STARTY-ST0P
IFOLLORED OY WR]TE=BACKSPACE-READNR]TE
JFOLLOWED BY WR]TE«BACKSPACE-MRITE

3 TLS
T :g: ';;:-:' PINIYIALLIZE TIME QUFFEARS
MOV sTNg, N1
MOV eTMy, n2
T4AA CLR ;;ntaxnv
M FORIVE, oM TC STRACK AND DR[VE NUMBERS
8is 940909 ,017C 1080 BP), WRITE, GO
oNT
;:Ia Y ) I1NALY FO® CU READY
JHAVE FIRST RECORD WRITYTEN, GO NONSYOP
JSR X7, MRINT .
ONY
Téas é:g lulSFOI.OCA 119 2ND wORD QUTPYTY?
1N 4 TeB 18]
JSR X7, TINER INC, COUNT YIME
BR TeA




PAINCEC-13-02TMD-C
c2YrLeE,Pi}

see
9%
91¢
914
912
913
914
918
916
917
918
916
9¢¢
Sey
922
923
924
9¢9
9c6
927
928
929
214
931
932
933
94
938
9

$37
S8
90
94p
sS4y
942
943
944
945
946
947
948
949
oce
%1
982
9

9% 4
959
9%6
$cY
9ce
9¢9
Seg
S¢d
9e2
9e3

ee2est
pg2214
eg2z2¢
2e2224
082224
282232

e82234
oe224¢
282244
082254
og226¢
002262
pgazare
202276
082304
262310
e8234¢
ee232¢
202322
oe2326
L2332
2e2a3le
ce233¢
082342
Be234%
2223%2
oga3é6e
0L2366
0e2372
2e2374
002402
oL2404
ec241it
2824312
oL2446
oL242¢
Pg2424
oL243¢
222432
08243¢
282442
oe244¢
0024%¢
pr24sg
PR2464
0e2472
002476
ee2%02
2e251¢
2C2514
pe252¢

222524
082530
222536

01672¢
oese8?
105777
108375
006077
193373

Ppe74?
236777
852777
109772
1080375
oL
042777
852777
109777
1208375
032777
201083
0ee7¢?
o773
004877
103379
016723
004767
003067
816777
052777
109777
100379
832777
00108
004767
00877}
006077
103379
16722
294747
000637
032729
012723
012723
012767
212768
294767
832767
012700
0p4a76?
012767
042708
004767
004787

094767
016777
052777

THegy DRIVE PUNCTION TIMER

204774
204770
1765%¢

176346

804566
004339
o4eets
176522

177777
200816
optesd
176472

0eeLe
004449
176444

LI LT
804460
284636
004486
(L1112
176438

000018
(I THE D

176362

0043564
004242

177777
177777
177777
016335
287242
084766
aie4ty
907236
004799
030434
297262
004732
204320

204274
0804230
2ep0L?

176534
176526

176514
176584
176476

176460

176422
176434

176376

ee33r4

20%3%6

029340

176244
176236

746

14C1

7401

T4E3

Taf:

MaCvis 27(732)

11eFLB=76 12119 PAGE 20

iSAVE "wRITE NONSYOP GAP™ TY]wg

:WAJT FOR Cy READY

iwAlY FOR Ty READY

iDRIVE SELECY

18E0 BP), wWRITE, GO

iWA]Y FOR Cy READY
JBACKSPACE § RECORD

;SPACE REVERSE, GO

iMAS SETTLEDOWN SET?
1vLS
iNCy, COUNT TImg

INA]T FOR Ty READY
ISAVE "PACKSPACE SHUTDOwWN™ TINL

sSELECT ORIvVE
1080 BP]. READ, GO

iMAS SETTLEDOWN SETY?
ivL§
ING) COUNT TImE

iWAlY FOR Yy READY
1SAVE TREAD SWUTDOWN™ TIWE

i TERMINATE TIMES
JTERMINATE TIMES
sTCRMINATE TIMES

IPRINY "WRITE NONSTOP GAP™ TIMES

IPRINY "9ACKSPACE SHUTDOWN" TIMES

;PRAINTY "READ SMUTOOWN™ TIMES

INRITE RECORDS YO0 BE USED IN GAP TLSY

T4G1

MOV TIME, (B)e

cLR TinE

1878 LR E

ePL ol

ROR omYg

8CC vod
JWRITE<DACKSPACE~READ-WR]ITE

JSR A7 sWRINT

MOV FORIVE,OMTC

els 840909 ,00YC

1S70 ontc

8PL vod

MOV #-3,08C

sic 016,0nY(C

nls #13,0N7C

TST8 oMYC

8Py od

BlY s10,0nTS

BNE 140

JSR X7, TInER

B8R T4C

ROR entTg

8CC ol

MOV TIME.LL)e

JSR X7 ,WRINY

cLR Ting

MoV FORIVE,PNTC

oIS 040903 ,01TC

1378 enYC

8Py vob

8T 848,0n73

Nt T4F

JSN X7, TINnER

BR T4t

ROR onTg

8CC 1ol

MOV TINE,(2)e

JIR X7 .CHGORY

8R T4Aa

MOV 8e1,(0)e

MOV #=31,(0(1)e

MOV 8=1,(2)e

MOV SMSGA, ME3AGE

MOV sTHg, %0

JSR 27,.7YPY N

MOV ONSGY, MESAGE

MOV sTM2,%0

JIN X7, TYPYIN

MOV snSGL10,MESAGE

MOV STN],. X0

JSR X7, TYPT M

JSR %7.8718

JSR X7:uRINT

MOV FORIVE,OMTC

81S 840005 ,0n7C

;SELECTY DRIVE
;0C0 BP], WRIYE, GO

fR—



PAINCECe13«D2TMC-E
CzwmCE,P1d

Qcd
G¢s
0¢é
9¢?
9¢8
0¢eo
97¢
974
e72
73
974
978
976
97
s
§7¢
9ee
e
o,
eed
e
oes
926
927
oee
111
o
o¢1
9¢2
9¢3
964
113 ]
9¢¢
9¢7
141 ]
996
1eee
10¢y
1002
1023
1004
1029
1026
1007
10¢08
1029
1818
12134
112
121)
1814
1219
1216
1217
1218
1219

222944
pe2%59%¢
L2552
2025%¢
oe2%62
oe256¢
oe2s7e
oLas?e
oL2604
o82612
0826164
oc2¢2¢
L2624
2202632
ge264t
022644
2026446
eg26%4
02662
222678

2026746
2e2702
L2704
202712
2e2734
02722
2¢2738
282736
202742
802744
ce275¢
L2754
222764
282778
2e2772
ce277¢
eeseee
23004
ge30046
83014
283846
eede2g
2e3024
2030232
20832834
se3e4g
L3242
pe329¢
83252
L3056
atleese
BEIR64
oLy 7e

193777
190379
094767
093277
199777
190379
012777
036777
052777
199777
100379
894767
016777
952777
109777
100379
842767
932767
012767
032767

084767
099277
189777
108379
012777
042777
032777
108777
100379
0047607
042777
52777
109777
100379
009267
081344
009267
081004
0342767
008730
099267
091004
032767
090723
003267
8g1804
127607
000742
206877
103375
004767
004767
290615

YM-13 ORIVE FUNCYION TIMER

176232

204239
176220
176234

17777
004362
o401l
1764164

004202
TITE
eecoes
176136

177717
177777

177777
177776

004124
176074
176079
177772
80
000843
176040
004034
0000846
000009
176012
1768034
174830
177778
176044
177774
176000
177773
179722

176226
176176
1763170

176492
176142

176160
176154
176458
176434

176062

176092
176044

17602¢

176846

176016

176000

179762

T8T8
8P
JIR
INC
TSTH
BPL
MOV
MOV
818
18109
8P
JSR
MOV
Bls
1878
8P
MOV
MOV
MOV
MOV
JNOW WRITE,
$GAP SKOULD
MULWRT: USSR
INC
7878
B8P
NULBAKS MOV
8lC
8!s
1870
8PL
JER
BicC
8ls
1t 31
BPL
INC
L4
INC
LT 4
MoV
(1]
HULLS INC
ONE
MOV
SR
rUL21 INC
BNE
MOV
BR
MULIS ROR
8cc
JER
JIR
BR
INOW READ NO

MaCviy 27(732)

.H?C

cod

X7 .MRINT
‘HYC

’HTC

ol

..1 ..'C
FORIVE,@NTC
848913 ,0M7C
oNYe

ool

X7 +WRINT
FORIVE,OMYC
240909,0M7C
oMnYC

vob

se3,R1}
"1."2
.-x' .1’
.'z'.x.

11=FEB=76 12119 PAGE 21

iWA]T FOR CJU READY
;GC NON§TOP
iNA]T FOR CyY READY

sSCELECY ORIVE
;800 BP1, BACKSPACE, GO

iWAJT FOR CU READY

1089 BP], wWRITE, GO

JINDICATES BaCx 3 COMPLETE
s INDICATES BACK ¢ COMPLETE
JINDICATES 9ACK 3 COMPLETE
IFIRSY SEQUENCE BACK ¢ TimES

BACKSPACE, WRITE, BACKIPACL, WRITE

GEY LARGER
K7:WRINY
.ch
ONYC
vod
#=31,00C
016,0NnYC
813,0nYC
ONYC
voé
R7,uWRINTY
216,0N7C
#9,0M7C
ONYC

od
Ry
MULBAK
R1g
MULg
=3 ,R40
MULWRY
Rie
MUL2
.".Rl‘
MULWRT
Ryl
MULS
..’.'1‘
MULWRT
onYS
1od
X7,3TRREW
X7 :CHGORY
T46
NSTQP

16O NONSTOP

IWA]Y FOR DONE
IBACKSPACE § RECORD

1SEY BACKSPACE, GO
IWAlT FOR BACKSPACE DONE

18CY wRIYE, GO

iNALY FOR WRITE DON*
sOACRSPACED ENOUGH TIMES?

iNO BACKSPACE AND WRITE AGAIN
sDONE 3 BACKSPACE SEQUENCES?
;vLS

;OCNE & BACKSPACE SEGUENCES?
ivES

;OCNE 9 BACKSPACE SEOQUENCES?
i YLS

iNALT FQR Ty READY
ISTARY REN]IND

M



owes

FAINCEC=13-C2TMD-E
C2YrCL,Fid

12¢¢e
12¢c}
1222
12¢3
1224
129
12¢6
1227
12z
1229
123¢
122
1222
1233
124
1235
12¢
127
1228
1239
124
104}
1842
1243
12agq
1248
1C4¢
1047
1042
104§
12%¢2
1e%y
1e%2
123
12%4
12%9
12%¢
1e%?
41
1229
12¢¢
12¢4
1062
12¢€3
12¢éd
12¢8
12¢€6
1267
1268
16¢9
1e7¢
1274
172
1273
1274
1273

oe327e
o83R276
0034122
c8313¢
oL3312
oL3116
283324
083332
2E3148
283444
0033446
28319¢
283196
2833162
o8317¢
oe3172
oR317¢
ogdyeoe
ee3224
023218
ag3214
eele2e
0e3222
023226
ce323e
23234
2R3242
203246
2232%¢
023256
Pg 3264
PR327¢
283276
223322
2L330¢6
083312
2e332¢
0e3324
o333
T ARRT]
223343
2e334¢
ee3352
2e3356
223364
02337
203374
oe 3408
0R340¢
203413
L3446
023422

095967
094767
894767
032700
2ee700
016777
252777
832767
199777
100378
804767
005067
293277
022777
[TRLTE
094767
e0e773
016720
012718
062789
085267
201347
224077
193375
004767
062767
004767
ese7y

11276

012767
204787
032767
032788
004767
109267
042767
e12708
TS
189267
012767
£127¢9
004767
105267
012747
012729
034787
109267
032767
012788
094767
199267
032767

TMel1d DRIVE FUNCYICN TIMER

179744
204922
2p3r20
0072312
179724
083642
s4pat3
177778
179636

083434
004832
17%620
011344

883770

204004
1777
epce022
179642

179932

203430
osses2
083444

0208063
0104%)
004449
030346
207212
004344
209242
218346
287236
004122
on%22¢0
816344
287262
2841t0
2989176
018546
207326
2048%¢
20319%4
232946
207332
00404
999132
248346

175696
173630
17%672

173616

173600

003276
204364

094552

004532

2p44ed

004442

Poe42p

MACYLl 27(732)

JACCUMLLATE GAP TIMES ON READ
JTYPE ACCUMULATED TIMES AT END OF READ

1GAPL SHOULD s GAP2,

11eFtp=76 12119 PAGE 2¢

CAPJ <GAP1 aND GaPg

;GAP4 THRY GAPS SHOULD GET INCREASINGLY LONGER

CcLh
151 JSR
JSR
MOV
ADD
MOV
Bls
MOV
1941 S8
BPL
JSR
CLR
INC
7881 cHP
BLE
JSR
8R
\ 14 MOV
MOV
ADO
INC
BNE
ROR
8CC
JSR
AD0
. JSR
B8R
MOVE
MOV
JER
MOV
MoV
JSR
INCO
MOV
MOV
JIR
INCO
MOV
MOV
JSR
INCB
MOV
MOV
JER
INCB
MOV
MOV
JOR
INCD
MV

T90RYV

X7 swATRES
‘7.H“l~7

oYMy, R0
TSDRV, %2
FORIVE,0MTC
843903,0%7C
.". 0'13

enTe

o"

X7 ,wRINT

TIME

ONTC
SWByFe2,0CA

\£ 1

X7, TIMER

798

TIME, (D)o
8=1.,(9)

#22,%0

R10

T84

onTg

cud

X7:$TRREN
22,790NY
X7,CHGORY

s
#11,M8G11A¢6
enSG1y,MESAGE
%7, 70P
SMSG11A,MESAGE
YNy, X0

X7, TYPT M
MSGylAed
SNSG11AMESAGE
sTN2, %0
X7,TYPYINM
MSGL1Aé
OnSG11A,"ESAGE
sTM3 . 50
R7.TYPY [N
MSGyiAel
SnSGI3A MESAGE
sTMe, X0
X7,TYPY M
MSGyiAed
PNSGL1A,MNESAGE
(AR P} 1)
X7,TYPY N
MSGi1Aed
SMSG114,"ESAGE

;SELECT ORIVE
;828 BP], READ, GO
iCOUNY 8 GAPS

inA]T FOR Cy READY
;GC NONSTOP

i 13 ¢ND WORD QUTYPYY
iYES

INCy COUNT Tmg
}SAVE GAP TImME
JTEMMINATE, JUSY N CASE AT END
iSTEP GAP POINTER
JOCNE ALL 8 CAPSY?
ING

iWAJY FOR Ty READY

;STANT REWIND
je2 YQ DRIVE TIME POINTER

IPRINY "GAP 3"

SPRINY “GaAP 2%

IPRINY nGap 3=

SPAINT “GAP 4"

IPRINY wGaAP 3°

Fa




MAINCEC-11-D2TMD-E
D2wmMCE,P1

1276
1277
1278
1879
1ee¢
jees
1g02
1283
1e¢
1€
1286
1287
1eee
1ee¢
1262
1864
1262
1263
1864
1268
1866
1287
10698
1299
11¢¢
11¢4
11¢2
1123
1104
1109
1106
1127
11¢8
1129
1118
1114
1812
11193
1114
1119
1136
1117
1118
1116
11z¢
1121
1122
1123
11¢4
1129
11¢6
1127
1128
1129
113¢
1134

(IR LRT
AL343¢
eL344p
BEI444
eL3452
083456
ep3462
223464
eL3474
egydee
2e3504

23518
223514
ae3s2e
083324
0835932
223%3¢
peIsSeL
283344
ee3I546
223954
2L3%62
223964
03972
eglsoe
08340¢
oL3e1e
083612
083616
223624
2C30632
ot3eat
at36ep
28304¢§
20369¢
ee36%4¢
23656
203662
23666
283673
oe370¢
28372¢
023744
283736
223722
223724
2e373¢
023732
283736
223742
283746
22379¢
2237%4
2e376¢
223766

032700
204767
105267
042767
032720
204767
195267
012767
012700
204767
204767

832709
81270}
04767
016777
109777
100379%
096077
103379
032777
032777
081374
es2Y”?
236777
0904787
094577
103379
(T111)
l%0771
052777
22777
003483
(TIR{Y
ener?y
800077
103379
036720
005067
8p4e’4?
036777
092777
822777
083403
0pere?
eee??

0060?

103379
016723
094767
epe76?
800664
02729
012723
0312767
012709

TMegs DRIVE FUNCTION TIMER

207356
204232
083110
21234
207422
203770
0830466
018344
007426
203744
093334

B8p7242
007236
203382
003234
17%244

173234

040089
00040

248880
203146
003222
179470

003372
003142
(L1111
11344

803320
179124

08t J2e¢
083322
083134
203066
848019
0311344

203244
17%09%0

203232
983122
002744

177777
177777
810223
87212

0p4376

004334

179%2%2

179226
179216

179210
17%202

179396
179198
179146

179102
175274
175972

PRéde

MOV
JSR
INCH
MOV
MOV
JSR
INCH
MOV
MOV
JSR
JSR
JITIME WRITE
161 MoV
MOV
Té6A! JSR
MOV
1S'8
8PL
ROR
8CC
BlS
BlY
BNE
BlS
MV
JSR
ROR
8CC
CLR
MOV
8ls
160! cHP
BLEe
JSR
B8R
T6C! ROR
ecCC
MOV
CLR
JER
MOV
BlS
760 CMp
8Lt
JSR
B8R
T6E1 ROR
8cCcC
MOV
JSR
JSR
BR
MOV
MOV
MOV
MOV

B e T

MACY1l 27(732)

STHe, X0
X7,TYPY M
MSGi1Aed

SNSGL1A,MESAGE

PIMY X0
X7,TYPT ™
MSG11Aebd

SMSG11AMESAGE

sTNHy, %0
X7,TYPY ™
X7,8718

START NQTY AT gOTY

sTMY,XB
8TM2,%1

X7 swRINT
FORIVE,OMTC
oMTC

ot

onTy

oo
e4PPRd,0NMTC
840 ,0n7S
0'.
s10008,0nTC
FORIVE,ONTC
X7,WRINT
ontYg

vod

TIng
FORIVE,eMYC
8409029 ,0u7C
ShByUFel,0CA
TeC

X7, TINER
Teb

onTg

soéd
TINE.(0)e
Timng

X7 uRINTY
FORIVE,®MTC
249349 ,017C
oNBYFe2,0CA
TeL
X7.7TIngR
Te0

on'g

eoé

TINE. (L)
X7.S$TRREW
%X7,CHGORY
Tea
."o‘.'.
fel,(3)e
oNSCI,NESAGE
eTNY, X9

11°FEB=76 10119 PAGE 23

iPRIANTY "GAP 6"

iPRINT "GP 7

SPRINT "GAP 8"

sSELECY DRIVE

iwd]T FOR YJ READY
1082 P, wWRITE, GO

iMA]Y FOR BOT Y0 CLEAR
JPCWER CLEAR

iWAJT FOR Ty READY

;$CLECT ORIVE

;080 P, wRIYE, GO
;J3 2ND WORD OQUYPUT?
1YLS

INO) COUNY TIML

iWAlT FOR Ty RELADY
;SAVE "WAJTE START® YW

[ 4
sSELECY ORIVE
i0CP PP, WRIYL X]RG, GO
1]8 2ND WORD OUTPYY
1YLS
iNC COUNT T]mg

iNALY FOR Ty READY
JSAVE “WR]TE XIRG™ YIME

JTERMINATE TIMES
STERMINATE TIMES

[




MAINCEC-11eD2YMC-E
C2yvCE,P1Y

1122
1133
114
11%
1136
1137
1138
119
1142
1144
1142
1143
1144
1145
1146
1147
1148
1149
11%¢
11°%4
11%2
11%3
11%4
1148
11%6
1127
11%8
11%¢
11¢¢
1164
1162
1143
1164
1165
1186
11¢7
11¢8
1169
117¢
117
1172
1173
1174
1178
1176
1177
1178
1179
11¢8¢
1184
1482
1183
1184
1108
1186
1187

023772
ee3I776
cRep0d¢
ogeRie
ogéc1d
oed4p2¢
ggep2de

opeR2¢
2040232
AT AT
"I XTXF
oLecse
284256
XY IY)
BR24R66
PLe??
pReR”4
1LY ] |
Pe410¢
oR4e10¢
epasse
oge114
gReg2e
224122
004126
LTTER T
og4ayep
PL4344

egeyse
egeysd
T L YT
L4164
TEYRF]
gee20¢
0gd204
204206
224212
P84e214
04229
204222
PR 4226
oL423¢
Bpag34
egazap
BLee244
20424¢
PLe292
oca26¢
PRe264
2ge27¢
oge274¢
ogal3og

2047687
212767
032708
004767
2pe76?
004767
200773

0327809
083867
fge7e?
036777
852777
022777
09348)
204767
2g077y
216728
18%777
100379
PRez47
oo0747
206077
193379
2342729
212767
232709
294767
0g4e76?

032700
2p4767
0p%067
236777
32777
20%777
004373
109777
100403
204767
000772
886077
183379
014729
004747
084747
ene74y
242729
012747
012700
004767
084767
294767
02R773

TMe1l DRIVE FUNCTION TIMER

223434
218974
207236
003436
283124
202666

8087232
203192
002764
203746
o4coey
211344

203074

0934ip
174676

202680
174668

17
018622
287242
203386
003674

007232
202646
003024
002374
o408}
174080

174578
202746
174352

802754
202434
002446

1777717
210658
287232
203162
292630
202442

e24p4e

174732
174724
174722

203744

174610
174602

003570

T6F:

INOW TINWE “READ

™
174

17688

T7€C

JSR
MOV
MOy
JSR
JSR
JSR
BR

MOV
cLm
JSR
MOV
8ls
o] 4
.19 4
JSR
BR
MOV
TST8
ePL
JSR
B8R
ROR
B8CC
MOV
MOV
MOV
JSR
JER

JTIME "LaASY

18!
T84

80!

78Cs

1801

nov
JSR
CLR
MoV
8ls
187
8NE
1870
8M]
JIN
BR
ROR
8cC
MOV
JSR
JSR
B8R
MOV
MOV
MOV
JSR
JSR
JSR
BR

MACY1l 27(732)

X7,TYPY M
IMSG12,MESAGE
8TM2, %0
N7,TYPT N

XY WATREW

X7 . CHNGORY

Tor

FROM POT DELAY
sTMy, N0

TIME

X7 .wRINT
FORJVE,ONTC
840903,017C
SHBYyFe2,0CA
T7¢C

X7, TIMER

178

TIME,(B)e
oenYC

ol

X7,CHGORY

T7a

onTg

c"

.'1."’.
SNSGLI, MESAGE
sTHL, %0
£7,7YPT M
X7,8748

.Y”‘o‘.

X7 +uRINY
TIng
FORIVE,®nTC
840903 ,017C
esc

1od

onTC

TeC
X7.TInLR
T8

onTg

, o8
TINE,(0)e
X7,8TRREW
%7 ,CHGORY
T84
8=1,(0)e
SHSGLe,MESAGE
#TMy, X0
X7,7YPYIN
7. wATREN
X7 ,CHGORY
T80

ITIME "HRITE EOF"
IMRITE A 3 BYTE RECORD FROM BQT FOLLOWED B8Y AN EOF,

11=FEB-76 10119 PAGE 2¢

JTYPE “"wRITE STARY™ Tiwg

+YYPE "wRIYE XIRG™ TIME

iMAJT FOR AL ORIVES AT ¥OY,

ISELECY OR]VE

1080 8P), RELAD GO
513 éND WORD INPUT?
ivES

INC COUNT Tmg

ISAVE "READ FROM POT™ TImE
iWALY FOR Cy READY,

JOCNE ALL ORmIvES?
iNQ

sTERMINAYE TIMES

iPRINT "READ FRO™ BOT™ TIMC

CHARACTER INPUT TQ CU REaApY"

iSCLECTY ORIVE
i088 8P, READ, GO

iNALY FOR LASY WORD IN
318 CU READY?

}YES

INCy COUNT TINME

IMALTY FOR Yy READY
iSAVE "LASY CHAR YO CU READY" TIME
IRCWIND
SANYMORE ORJVES?
iNC
iTERMINATE YIMES

IPRINTY "LAST CHAR TQ CU HEADY™ TIMES




MAINCEC=13-0C2TMD-E
C2TmCE,P1Y

1188
1189
11¢¢2
1161
1162
1183
1164
1169
1166
1187
1168
1169
12e¢
1204
12¢2
12e3
1204
12¢%
1226
1207
12¢8
12¢9
1218
1211
1212
1213
1214
12319
1216
1217
1218
1249
12¢¢
1224
1222
1223
1224
1229
1226
1227
12298
1229
123¢
1234
1232
1233
1234
1238
1236
12)7
1238
1239
1242
1244
1242
1243

PLe32
0Re306
2ee31g
pged2g
oR4326
Pee334
04342
PR4346
e435¢
2Ee35¢
PL43%¢
JIRY]
004372
BL437¢
pLesoe
L4404
024406
] LEBY
2g4a4lé
204422
Geee24
ogedade
28443¢
T LY
PRe446
R €452
2e 4456

ogedse
JTLY Y]
2gearg
PL4ae74
oLe50¢
oL4%0¢
P24514
oe4%22
Pees3e
cL4534
284536
024544
004952
oges56p
2e4%64
024566
PL4574
024602
oL4610
PL46316
gpesee
PL4626
24630
024634
224636

012708
op%267
242777
032777
036777
282777
109777
180379
206077
1903379
042777
232777
169777
190483
204767
2p0772
016720
Ppave?
004767
2073y
032720
0312767
c12700
294767
204767
294767
290773

832700
212703
0412702
293067
012777
012777
236777
2%2777
109777
190375
042777
042777
52777
109772
100375
0312777
042777
252777
822777
201374
032777
op101¢
199777
1p0048)
024767

TMely DRIVE FUNCTYION TIMER

207212
202676
177719
211342
002432
g4c088
174434

174434

0t
00e08?
174484

202574
2834446
282279

7
0318676
097212
eploLs
902492
292234

087242
0072364
297262
282510
177778
013342
092244
042009
174246

177777

oeraLé
oveas3
174246

177776
200036
2080114
1777
d4toce
174346

202324

174464
174460
174446
174449

174416
174430

P03412

174276
174272
174260
174292

174249
174230
174222

174240
174200
174472
174366

174192

\A 4
T9aA:

1981

19C3

19013

ITIME “EOR Y0 EOF SPACC TIME™, “SPACE SHMUTOOWN™ AND "ONE INCH DATA TIME®,

MOV
cLr
MOV
MOV
MOV
8ls
TS§TB
BPL
ROR
8¢cC
elIcC
els
e
Ml
JSR
B8R
MOV
JSR
JER
BR
MOV
MOV
MOV
JSR
JSR
JSR
L

MACYLY 27(732)

oYMy, %P
TImg
83,,008C
PuBYF,9CA
FORIVE,OnTC
4092%,0M7C
onYe

Lot

onTg

ot
816,0N1C
87,0M1C
enTC

T9C

%7, TIMER
198

TIME. (D)
X7,8TRREW
X7.CHGORY
194
81,(0)

BMSG19,MESAGE

STHY, X0
X7,7YPT M
X7 s WATRENW
X7, CHGORY
190

11*FEBeT78 12119 PAGE 2°

3wRIYE 3 @gYYES

iSELLCT DRIVE
:0C0 PP, wRITE, GO

JWAlY FOR Ty READY

iWRITE EOF, GO
:19 Cu READY SET?
1%

iNCy COUNT TImMg

;SAVL “"wR|ITYE EOF"™ TYIME
sREWIND

JANYMORE DRIVES?

ivis

sYERMINATE TINES

IPRINY "wRITE COF™ YIMES

JMRITE A 3 BYTE RECORD OVER ONE PREVIQUSLY WRITTEN
JBACKEPACE & RECORD AND TWEN SPACE FORWARD 2 RECOROY
JTIME FROM TWE END OF FPIRST RECORD YUNTIL €OF S REACWED

T8

T4eA)

T1i881
TieC!

MOV
MOV
MOV
CLR
MOV
MOV
MOV
8IS
1ST0
B8P,
MOV
elc
BlIs
1878
BPL
MOV
8lc
BIs
CHP
BNE
Bl
BNE
1S19
BM]
JSR

STMYL X0
sTH2,%1

SWBUF,0CA
FORIVE,OMTC
#40905,0MTC
OHTC

Y

8.1,08C
$16,0MTC
843,017¢
omMTe

o4

"Z.OBC
216,017
$14,0M7C
9e1,00C
7108

840909 ,0MTS
7400

eMTC

Tiecc

%7, TINER

;3 OYYE RECQRD

JSELECY ORIVE
1020 8P|, WRITE, GO

SNAJY FOR Cy REAODY
iBACRSPACE 3 RECCRD
;SELECTY ORIVE
iBACKSPACE, GO

INA]T FOR Cy READY
;SPACE FORWARD 2 RECORDS

iSPACE FORWARD, 60

iWA]T FOR 13T RECORD YO B SPACEO OVER
;1% €OF SEM?

;YES

i13 Cy READY

iYES

ING, COUNT TIwMg




e e ST Ty Anix

PAINCEC=11-DZ2TMDE TMe1l DRIVE PUNCTION TIMER MACY1l 27(732) 11<Fibe?6 12119 PAGE 26
y  C2vwMCE,F1Y
1244 204642 0p@766 B8R TilC
! 124% DPR4s44 032777 OQ4coCP 174326 T4PCC1 BT 840220,01T7S iMAVE CyY READY
1246 0024652 0p1002 BNE 1180 i]S LOF SET?
1247 0R465¢ 02%067 2023389 cLn TIME iNC, SET ERROR
1248 [CR466C 0316728 002324 14001 MOV TIME, (D)o ISAVE "EOR Y0 EOF SPACE TIMg"
1246 0OQ4664 025067 092320 CLR VMg
12%2 eRe672 123777 174426 1$78 onYC
12%1 004674 190375 BPL o4
1252 DOL¢676 0J2777 00Lass 174274 T4RE slY s10,0n7S 119 SETYTLEDIWN SET?
12%3 024704 0p1803 BNE Tier iYLS
12%4 0Q4706 004767 0922%¢ JSR %7, TInER INC; COUNT TImE
12%5 020247312 000773 BR T30
12%6 0edY34¢ 0316723 002270 T§0F 1  mOV Ting,(3)e ISAVE "SPACE SWUTDOWN" TIME
12%7 CRE72¢ 032777 17634p 1742%¢ MOV :880,,00C 11 INCWH OF DATA
128 PR4726 042777 0131342 174p32 MOV SHBYF,08CA
1290 224734 295267 002298 CLR Ting
1260 O0R474p 016777 202020 174234 MOV FORIVE,OMTC 1SCLECTY DRIVE
12¢1 0R4T44 1909777 4174039 T$T78 ontge iNA]T FOR Cy READY
1262 004752 100379 . 8PL 1ol
1263 0Q4754 052777 24e0L% 174029 8IS 240905,0M17C 1088 BP], WRIYE, GO
1264 DL4a762 022777 011344 1742316 CMP SuByFe2,00A i ]S ¢ND BYYE OUTPYT?
12¢6% 0Qe772 23374 8GY yob ING
12¢6 0R04¢772 209777 174026 Y406 T8Y o8C JYES S LAST @vYL OUY
1267 0Q4776 @p42Y BEO Ti0w ivE$
1268 229000 £24707 092162 JSR X7, TIMER INC; COUNT TIME
12¢9 029204 £20772 BR 1106
1272
1271 029006 0316722 €02176 LT MOV TIME,(2)e iSAVE "ONE INCW DATA TImE"
1272 02%212 024767 202046 : JSR X7,$TRREW ;REWIND
1273 225216 Q04767 001678 JSR X7,CHGORV i ANYMORE DRJVES?
1274 028022 020624 B8R 1104 i YES
127% 0OR%024 ©32720 177777 MOV fel,(P)e TCRMINATE TIMES
1276 oe%e3p ©3272%y 7'M MOV B=3,(1)e
1277 089034 032722 177777 MOV #el,(2)e
1278 0e%p4g 012767 01e724 003202 MOV SMSGL16,MESAGE
1276 O0Q%046 012768 287232 MOV sTMY, %2
12802 OQ9IP%2 ©p4767 002374 JSR K7, TYPT M iPRINT "EOR TQ EOF $PACE TIMC"
1268 JPRINT STATUS
1202 Q229956 2312767 0418732 0R2764 MOV sMSG18,MESAGE
1203 DEL%064 ©12700 0P?236 MOV ALFIS (]
1284 0225072 024767 02023% JSR X7,TYPT]IM sPRINT "SPACE SWUTDOWN" T]ME
1285 0R%@74 032787 023131027 002746 MOV SHSG20,MESAGE
1206 029102 @42760 007262 MOV #THY, X0
1287 0093106 £Q4767 082349 JSR X7,TYPY]M iPRINY "ONE INCW DATA T]Mg®
1208 JTIME SOME OF PREVIOUS OPERATIONS AT 200 8P] AND 5%6 BP]
1209 205182 0312700 087242 Y14 MOV #TMY, X2 JINITIALIZE TIME BUFFERS
126¢ ©0@%316¢ 812703 207236 MOV fTH2, %4
1261 3293122 042702 997262 MOV sSTH3, %2 .
1262 029326 ©312703 00732 MOV ALTYE L
1253 @22%332 012704 0207332 ‘ MOV LT O !
1256 029336 042705 0073%¢ MOV STHG, XS
1268 229342 929967 173676 CLR 7147
1256 0293146 BR4767 DOY7YS2 Ti4As JIN X7 WATREW iMA]T FOR REW]ND
1267 025152 ©32767 020020 0236024 8T 820000,FORIVE ]S DRIVE O TRACK?
1260 209162 €Q116} BNE TiLp IYESs» GET NEXT DRIVE
1399 02893162 0427867 177777 1736%¢ MOV s=3,T447 IINDICATE 7 TRACK



<
FAINCECe14-D2TMC~-E TM=13 DRIVE FUNCYION TIMfR MACY1l 27(732) 11-FitB=76 12119 PAGE 27
CerrLg, P12
130€ 09172 ©42777 176724 173606 vy #-9%6,,08(C ;566 BYTES ® CONE [ACw
13031 0C@5376 032777 0311342 173602 4oV SwByF,0CA
1322 1e%204 00%067 202080 CLR \SLT
1323 28%210 016777 0201590 173564 vV FORIVE,0™TC iSELECTY DRIVE
1304 009216 ©52777 222023 173556 RIS #20009,047C 1536 BPl, «RITE, GO
13¢¢ ITIME "wRITE FRQ™ BOT DELAY"™ AT 556 bP]
1306 0023224 022777 211344 17355 11181 CMP SWBUFe2,0CA i]9 énNC WORD QuT?
13¢7 rg%5232 203403 RLE T11C iYES
1308 02%234 Q04767 204726 JSR X7, TIMER iNC, CCyNT TImg
1369 0E%242 00773 8R Tiie
1310 029242 0236720 2231742 T1iC MOV TIME. (@) iSAVE "aR|TE FRO™ ADY JLLAY"
1311 025244 295067 203176 cL® TIME
131¢ JTIME “ONE INCW DATA™ A1 5%6 gP]
1313 ©£e%2%2 @es777 173526 113101 1STY *sC i 1Y BCee
1314 CR9256 001423 B8te Tii¢E ;vES
1315 c2526F 0Qe7087 2031722 JSR N7, TIMER iNCy CCuNT Timg
1316 eR%264 Q2772 L 111D
1317 0R2%266 02316723 2301716 T44€ MOV TIME,(3)e ;SAVE "3 INCM DATA™ TImE
1;1& 029272 ©0ps%eé7 0201712 CLR TImg
1319
13C¢ JTIME "WR]ITE SWUTDOWN™ AT 93¢ 8P}
1321 009276 10%777 173%29 1879 eNTC
1322 CR9322 10837 8PL ol
1323 029304 0I2777 d0cey0 173466 T11F% 8] 818,0Mn7S ;1Y SETYYLEODWN SETY
13¢6 025312 @p1003 ANE T136 iYLS
1325 022%31¢ 02e767 2031646 Jsa X7, TINER INCy CCUNT TIwg
1326 0©g932¢ epe77y 1] TP
1327 089322 036722 2031662 711G MOV TIME,(2)e JSAVE “wRITE SwuTDONN"
1328 089326 0Q%067 0p36%6 CLR Ting
132¢ $TIME "BACKSPACE SMUTOOWN™ AY 554 Op]
1332 029332 842777 177777 173444 MOV se1,08C
1334 025342 042777 020220%6 173434 8lc 836,0nYC
1322 025346 ©52777 00L013 173426 ais #313,0N7C i@ACHSPACE § RECORD, 6O
1333 025354 109777 173422 TSTH onTC
13%¢ 025362 100379 e8P o4 ind]Y FOR Cy NEADY
1323 02%362 032777 Oe20o3P 173412 T1iMl 8l 810,0nTS 319 SEVYLEDDuN SET?
1336 22537 oei1pe) ANE i1y ivES
137 0e%372 0gave? 221970 JSR X7.TIMER iNC COUNT T]mg
1338 02%37¢ eopev?y B8R Tiim
139 ogs%40g 0216723 0291624 1341 MOV TIME,(J)e iSAVL "@ACHSPACE SWyTDOWN®
1342 Q%404 0205067 221629 CLR Ting
1344 ITIME "LAST CHAR [N T0 MTF™ AT 5%¢ §¥]
1342 02%412 2g6277 173364 ROR PNTg
1343 02%414 1023373 BCC vod iwd]T FOR Yy READY
1344 023416 212777 176724 173368 MOV 89946, ,08C :3%¢ BYTES
1343 J0%5424 242777 011342 173354 MOV SWByUF,0CA
1346 CRB432 016777 201326 173342 MOV FORIVE,0™TC i SCLECY DRIVE
1347 CQ%4ap 032777 228023 173334 8ls 220003 ,0MTC i%36 9Pl, READ, GO
1348 0Q344¢ 005777 173332 TS°Y o8C
1346 029452 091379 BNL (ol inAlT FOR LAST WORD OUYY
13%¢ 025454 199777 173322 YLLK ST onuTC ;19 Cy WEADY SET?
13%1 02946 10040 CLH TL4L i YLS
1322 02p9462 02pe267 o0p3%2e JSR X7, TIMER :iNC COUNT TmE
133 029466 0pP772 8R T11K
13%4 209547 036724 02031514 TL1L MOV TIME, (&) iSAVE "LASY CWAR [N TQ MYF"
139% 229474 20%067 20315418 CLR TimME

AS




PAINCEC-13<D2TMD-E
payeCe,P1l

13%6
13%*?
13%¢
1399
1360
1361
13¢2
1363
13¢4
13¢5
13¢¢
13¢7
13¢8
13¢¢
137¢
1374
1372
1373
1374
1378
1376
137
1378
1379
130¢
1384
1382
1383
1324
1388
1304
1387
1322
1389
13¢¢
13634
1362
1363
1364
1368
1366
1369
13¢¢
1369
1402
140y
1422
1423
1404
140°%
1406
1427
1428
1409
141¢
1414

ogss5oe
0e9%06
2gss1e
023314
oe95146
egs%e2
og%324
0g952¢
ce953e
023532
289534
2g9853¢6
ge%s54g
023944
rgssS5e
eenssg
029554

gesseg
2g9%964
02997¢p
ce%%74
ogséoe
229604
oe%e1t
0g%614
0e%616
0e%624
oe563¢
0R963¢6
029642
PEB64¢
089654
og9é6eg
225664
0e%672
223676
W4 R4}
0es71¢e
229734
aes72e
oL972¢6
oe973¢2
L8736
PES744
ee%795¢
L5734

oLs76e
2g%764
oesr7e
0L9774
ocenoe
pLepod
oeeose
oteple

032777
20108}
004767
09077y
P16725
000406
°e%820
29502}
005022
299023
229024
°0%02%
004767
004767
coneey
20402
200367

042720
04272}
212722
012723
242724
012729
203767
P14y
012767
004767
032767
012789
094’67
812767
242700
opeve?
032767
012700
094767
012767
042709
TTYT Y
032767
012709
pgeve?
012767
eg27890
004767
204767

p32709
pg270y
032702
012783
012704
012709
20306
004787

TMe1g ORIVE FUNCTYION TIMER

o0e210
203492
205466

2e132¢
001142

177366

1777
177777
1777177
177777
177777
177
173230

211000
o0gste
018177
097212
o0g684
0118237
007236
004566
948239
007262
20345968
0484ty
07326
2843532
016690
207332
091934
010434
2073%6
203476
o03064

297232
007236
087242
887386
207332
897334
1738380
293124

173272

002224
002212

802174

0021946

002140

002122

002104

TiiM1 817 910,0MTS
BNE TiiN
JSN X7, TIMER
BR TeLw

TL4NT MOV TIME,(D)e
BR T14R

T41P) CLR (0)e
cLR (3)e
CLR (Ve
CLR (3o
CLA (4)e
cLn (3)e

TL11Ry JSR X7+$TRREW
JSR X7,CHGORY
BR Y
8R Y )
JHP T484
HOV ..t.(.,.
MOV 8el,(1)e
MOV el ,(2)e
MOV 8e1,(3)e
MOV 8el,(4)e
MOV 8e41,(3)e
18?7 7447
8Eo 112
MOV OnSG19,MESAGE
JER x7.70P
MOV #nSGI, MESAGE
MOV ALIYE U
JSR K7,TYPY M
MOV 3620, MEIAGE
MOV sYNQ, %0
Jsn X7, TYPY M
MOV #MSG4,"ESAGE
MOV YNy, R0
N 1) X7,TYPYIM
MOV nSC9,MLSAGE
MOV (ALTHS {.
JSR X7, TYPT N
MOV ONSGLe,MESAGE
MOV BYNG, %0
JSR X7.7YPY M
MOV SMSGL10,MESAGE
MOV AT YR 1)
JER X7, TYPY]IN
JER X7,8718

ITIME CPERATIONS AY 290 BP]

T2t MOV ALTWY 1)
MoV sYNg, Ny
MoV sTny, %2
MOV ALTYS b
MOV TRy, 54
MOV 8TNG, %9
CLR T447

14241 JER X7 WATREN

MACYLl 27(732)

11«FEB=76 12119 PAGE 29

iSAVE "READ SHUTOOWN"
;CLEAR TIMES FOR 9 TRACK DR]VES

ITCRMINATE DRIVES

sMAVE TESTED ANY 7 TRACKS
INC
iPRINT WFUNCY]ONS AT 590"

iPRINTY "WRITE FROM B80T DELAY"

iPRINY "ONC INCW DATA TIME"

iPRINT “WRITE SHUTDOWN"

IPHINTY *BACKSPACE SWUTDOWN"™

IPRINT "L AST CWAR [N TO mMYP®

iPRINT "READ SHUTDOWN®

FINIYLALIZE TYIME BUFFERS

iNA]T FQOR REWIND

34
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FAINCEC=11-D2THC-E
carrce,P1l

1412
1413
1414
1419
1416
1417
1418
1419
1420
1421
1422
1423
1424
142%
1426
1437
1428
14¢6¢
142¢
143
1422
1433
1424
1438
146
149
14738
149
144p
144y
14492
1443
1444
1445
1446
1447
1448
144¢
1480
1423
14%2
14%)
14%4
14%%
14%¢
14%9
14%8
14%¢
146¢
1463
142
1463
1464
1468
14¢6
14¢9

ceeoae
cee026
o L1 R]4
rgoQ 34
rReReQ
oteese
oge6ess
0géepeg
oeee7e

0ge07¢
re4104¢
ceei06
ceeg12
d0631¢
cee12e

ee6324
206138
o2e33¢
PReL36
ocReyee
ceeled

neeise
£cge154
0264156
ogel64
Cee16é
BRey”?
026374
ogegoe

reego4
0ge21¢
etezee
26226
286232
026234
ngezey
L6244
ote2ss
86252
026256

ceez62
L6266
Jeez7e
206276
oLe3d¢
oL6312
egedae
pEé324
eL6326
006332

832767
PR1402
200167
032767
032777
042777
205067
036777
252777

022777
20140y
004767
098773
#3672
TITYY,

ees777
0pL403
0947¢)
008773
036723
203047

195777
190373
032777
281003
204767
008773
036722
TIITY

032777
042777
%2777
10977
106373
832777
001003
09e74?
090773
046723
003067

LTTY M
193379
812777
012777
036777
092777
205777
001379
185777
18648}

TMe13l ORIVE FUNCTION TIMER

220029
ooe3e2
17777
177470
211342
201126
oseer6
Jecees
231344
201034
291070
201044
172654
281030

003044
001040

172626
ascese
008774

001810
sniete

177777
800036
osee13
172990

00te30
008716

008732
108726

172512

177470
911342
000454
essery
172448

172430

e2e736

173902
172734
172730

172712
172704

172782

172614

172972
172362
172554

1729364

172%246
172%02
172470
172462

1TIME
Y1281

112C

1TInNE

74200

T42€1

JTInE

T12F

1426

JTInt

Ti2M

11241
ITINE

1121

MACv1l 27(732)

Rl 8222d2,FIRIVE

BEQ Y]

JMP Ty20

MOV 8«1,7117

MOV #=222,,08(C

MOV SuByF,oCA

cLn TimMg

MOV FORIVE,0MTC

e s00p25,047C
"wRITE FROM B80T DELAY"™ AT

(ol 1 Swlyre2,0CA

BEC T12¢

JOA X7, TIMER

an 7120

MOV T[HE,(U)‘

CLR TInE

"ONE INCM DATA™ AT 200 BP]

14 S *pC

8go Ti2¢

JSR X7, TIMER
B8R 13120

mOvV TIME, (1)
CLR TINg

11°FtB=76 120119 PAGE 2V

" ;1S DRIVE 9 TRACK?

iNC
SYESs GET NEXT DR]VE

15606 BYTES & ONE ]NCw

sSELECY DRIVE

:2¢9 8P}, wRIYE, GO
9506 dP]

319 enC WORD QUT?
iYES

INC, COUNT TImE

;SAVE "wRIYE FRO™ BQT DELAY"™

i19 BCey
svL§
iNCy) COUNT TiNME

;SAVE "3 INCHW OAYA™ TINME

"wWRITE SHUTDOWN®™ AT 208 BP]

T$19 onTe

i1 SEYYLEOOWN SET?
1vES
INC, COUNT TINME

ISAVL "WRITE SWUTDOWN"

i0ACHSPACE § RECORD, GO

iWA]T FOR Cy READY
;19 SETTLEOQWN SETY
iYES

iNG COUNT TImME

iSAVL "BACKEPACE SWUTOOWN®

IWA]Y FOR Yy READY
i336 BYTES

;SCLECY DRIVE
i336 8P}, READ, GO

iWA]T FOR LAST WORD OVYY
i15 Cy READY SET?

ary vod
BlY 018,0nTS
8NL 1126
JER X7, VImER
8n Y27
MOV TINE,(2)e
cLn Ting
"0ACKSPACE SHUTDOWN™ AY 280 8P]
MOV 8=1,08C
8lc 816,0n7(
als 833,0nYC
Y$TO onYTC
8P, vod
el s30,ont§
BNE T32J
JSR X7, TInER
L Te2M
MOV TIMNE,(3)e
cLh Ting
"LAST CHAR [N TO MTF™ AT 200 BP]
ROR onvtsg
BCC o.‘
MOV s=293,,00(C
MoV SwlyfF,0CA
MOV FORIVE,enTC
BlS 00903, 0m7C
ST eo8C
Nt o4
7878 [ LA NS
L) T2,

i YES

Cs



PAINCEC.11«D2TME-E
carmee,Pid

14¢8
14690
147¢
1474
1472
1473
1474
1479
147¢
147
1478
1476
1429
14e2y
1402
1483
1404
1488
1426
1427
1408
1409
1460
1464
1462
1463
1464
1469
1464
1489
1468
1489
15¢e
15¢3
1%e2
15¢3
1524
15¢9%
1506
15¢?
1508
15e¢
15182
19134
1%1¢
1913
1914
1519
1516
1517
19518
1519
15¢¢
1924
1922
15¢)

CRe334
oeeleg
006342
0R6I&
cCeed"2
ateyoe
086363
0R6366
cte37e
226374

0Led7
I X Y]]
0Le422
0Re4ad
M TYLT
2gedse
226412
oL6416
pRee2e
oLee22
0L642¢
306432
CLesals
006442
226446
ceeen?
oLed%¢
0Leesl
0268464
o L Y R4
226476
oee%o4q
cee%st
eted14
oLe%22
cee%2¢
006332
oLesSeg
nEesSed
0ees5¢
PL635¢
026%62
006566
206974
oteede
226604
ote612
] £ T3]
0L6622
0Le626
LI TY R
cLeest
306642

e0ev6?
oee772
016724
005867
032777
oe100)
094767
epe77y
036725
00040

opse2e
209023
2995022
003023
20%024¢
20%025
0paze?
ogesny
000402
000167
0312729
0312723
212722
012723
012724
012729
2L3767
091463
012767
084767
032767
0312789
004787
012767
032789
004787
012767
032700
004767
812767
012708
004767
012767
012709
004767
212767
eg2700
004767
00e74?
21277
004747
epeacs
800167

TMel1d DRIVE FUNCTION TIMER

ooee2e

ooees2
opesle
apene

L1114
200634

200274

177366
177777
177777
177777
1777 7?
177277
177777
1723462

011093
003232
118477
0072312
008736
011027
807236
808720
010229
07262
seere2
18483
00738¢
(1 1TYY)
010699
207332
008646
010434
207336
eoredd
o0t23¢
2131184
281070

172234

172422

PP13%6
PP1344

op1326

p013182

1272

03254

p01236

PR121¢

vizLi
Ti2m

Tizne

T4i2Py

TRy

7438

JSR
8R

MOV
CLR
R1Y
8NE
JSR
BR

MOV
CL

CL®
CL®
CLR
CLN
CLR
cL®
JSR
3R
B8R
JHP
MOV
MOV
MOV
MOV
MOV
MOV
ST
8€o
MOV
JER
MoV
MoV
JSR
MOV
MOV
JSR
MOV
MOV
JSR
MOV
MOV
JSR
MOV
MOV
JSR
MOV
MOV
JSR
JSN
MOV
JSR
HALY
JnP

MaCviy 27(732)

X7,7IMER
712«
TIME,(Q)e
TImE
£10,0m7s
T12wN
X7.TIMER
Ti2m
TIME, (D)o
T12R

(D)o

{1)e

(2)e

(3)e

(d4)e

(3)e
X7.CHGORY

04

1ob

Ti2a

8e1,(8)e
fel,{3)e
fel,(2)e
8a1,(3)e

el ,(d)e
'-‘.(”.

TaL7

T43

nSGC23, mESAGE
27,T0P
SHSG3,MESAGE
sTMy , X0
X7,TYPYT N .
onNSC20,MESAGE
8TN2, %8
X7,7YPY N
INSGe,MESAGE
sTMY, X0
X7,TYPT]IN
SMSGY,MESAGE
STHg, R0
%7,TYPT M
MnSGL1e ,MESAGE
STNS, xP

XY, TYPYT M
SNSG10,MESAGE
BTHg, %0
X7,TYPY M
17,8718
smMSG27 ,MESAGE
X7.,10P

STe

11=Ftp=76 1P119 PAGE 3¢

iNC COUNT TImE

iSAVE "LASY CHAR [N TO MTF"

iSAVE “WEAD SWUTDOWNT

; TERMINATE DRJVES

iMAVE TESTED ANY 7 TRACKS?
iNC
iPAINY "FUNCTIONS AT 220"

iPRINT "WRITE FROM HOY DELAY"

iPRINT TONE INCH DATA Tlwg"

iPRINT "WRITE SWUTDOWN®

IPRINTY “BACKSPACE SHWUTDOWN"

JPAINY "LAST CMAR [N TO mTP"®

JPRINY "READ SWHUTDOWN®

iPRINY "END OF YIMING®

JRESEY DRIVE SELECTION 1O LOWEST NUMBER

D3




)
MAINCEC-11«D2ZTHE-E TMeyl DRIVE FUNCTICN TIMER MACY13 27(732) 1i=FLg=76 {2119 PAGE N
Caymce,P1d
1524 006646 022%067 DJoeyes RSFORVE (LR CORIVE +STARY wltw DRIVE 2
1525 DPR66%2 032767 100082 2002102 OV #109008,CORVAT G INITIALI2E FOR ¢
1926 (L6660 036767 020L0°e 00P274 RSFIIL BlY CORvBT,DRIVES iMASK W]TWw SELECYED DRIVLS
1557 cCle666 PCp100¢ BNE RSFQ
1528 QQ667C 0025267 0200062 INC COR|IVE ;o) 70 DRIVE NUMBER
1529 0CReé674 0p024y cLe
153 0Otes76 B0oeBO7 00e0%e ROR CORvRY imCVE MASK BIY YO NEXT Dm]VE
1531 Cge702 0pe76¢ B8R RSFY
1532 2ge6704 0pave7 0pLQ9%6 RSF21¢ JSR %7,GTNINE ;CRECK 9 TRACK
1533 CLeYie ePpe2tr? RTS L ¥4
1534 SSELECT NEXT DRIVE IN SEQUENCE
19521% JISKIP FIRSY EXIT ADDRESS JF LAST DRIVE SELECTED
1536 6712 0935267 OQoesed CHGORVI INC CORIVE ied Y0 OniveE
197 226736 Cpe24y (of B+
1538 0Cée72c €Q6887 OPLEYS RON CoryaY imCVE MASK PIT Y0 NEXTY DH]VE
1539 c2gev24 0p100Y anNt of ] 3}
1540 226726 0804767 177734 JSA X7 ,ASFORY ;RESEY YO LOWESY DR]VE
1541 026732 0s27%¢ 20022 AQD 82,(6) ;e TQ SKXIP FIRSY EX]Y
1942 Q6736 Op02®? RTS x? H 4 DR
1543 020740 036767 0Q08ase 000214 CHGL 8y CORyBY,DR]IVES iMASK W]TW SELECYED DRIVES
1544 226746 091763 BEo CHGDRY ;CHECK FOR NEXT DRIVE
154% Q02675 ©pe767 200842 JSR X7.GTNINE ;CmECK 9§ TRACK
1946 0267%¢ 0pg2®) RYS x?
1547 Cte7%¢ Ogoote CORIVE:T @
1549 0te76¢ Cpcoey CORVET: @
1546 026762 @2peete ORIVES: #®
15%2 0te764 Opogle FORIVES @
15¢4 JCHECK FOR NINE TRACK ORIVES
15%2 CLe766 016767 177764 4177772 GYNINE: MOV COR]VE,FOR]VE
15%8 026774 ORP3IE7 177764 SwWab FOR]VE ;PCSITION UNIT SELECY B]TS
15%4 QRY208 042767 174377 1777%6 8lcC #374377,FORIVE CLEAR ALL OTHMER PITS
1599 227006 ©32767 008830 177742 el #10,CORIVE iTEST FOR ¢ TRaCKX
15%¢ 027214 60140y 8te GNYY iNG
1527 02QY216 ©£352767 220828 377742 els 020900 ,FOR]IVE ;VES SET 9 TRACK g1Y
15%8 027224 0Q020? GNTY RTS X?
15%¢ JINITIALIRE BYTE COUNT AND CURRENT ADDRESS FOR WR]TL
19¢C ogr22¢ 812777 1721310 171752 WRINTI MOV 8B ENTH,08C
15¢1 227034 0312777 08311342 171744 MOV SuByF,eCA
19€2 0227242 0p0207 RYS t %4
: 15¢3 ISTORE 1'S IN WRITE BUFFER
15¢4 0FP7244 042789 0231313642 $Y4S1 MOV SWBYF,XP
15¢6% og7e%¢ 03272 L7'YVM? ST3SAtL MOV $e1,(0)e
19¢6 007054 02278p 237234 cHp ONBYFeBLENTHeZ X2
1567 eg06C 09137y BNE ST184
19¢e8 Q87063 Opeg®? RTS t ¥4
1966 ISTARY REWIND OPERATIONS
1972 027264 0316777 177674 171742 STRREWI MOV FORIVE,ONTC iSELECT DRIvVE
1971 227272 18%777 173784 1$78 enYC
1572 ©Qg7e7¢ 102379 e8PL vob iNA]Y FOR CU READY
192 2273102 B£oed77 173674 ROR onTg '
1574 20273404 123379 8ct yob iWA]T FOR TAPE UNIT READY
1579 0Q7Y106 052777 2302817 171666 8ls #17,0M7C 160 REWIND
1976 007314 195777 173662 ST OMTC
1977 027322 10037) 8P ol ;WA]Y FOR CONTROL UNIT RLaDY
1978 027422 epezt? RYS x?
157¢ JWATY FOR REWIND YO FINISH




[

PAINCECo11-D2TMC-E

CavmCE,F1Y

158 cCg73124
15814 o0@7132
1582 0227436
1583 Y14
1584 Q7346
1585 otv3i5¢
1586 0Q715¢
1587 oe74163
1508 02273164
1589

15¢¢

1961 0g7166
1962 087172
1563 o8e7474
15¢4 027208
15¢% 2gv202
1566 0272068
15¢7 0o2721¢e
1568 0R7212%
15¢¢

1602 287236
1601

1602 0g7262
1623

1606 227326
162%

t606 Q27332
1627

1608 0L73%¢
1629

161¢ Cg7402
16114

1612 0OR742¢
1613

1614

1615 087452
1616 DOR745¢
1617 eR7462
1618 QL7472
161¢ 0207472
162¢ 0gY47¢
1621 0Og7%50¢
1622 eg751¢
1623 0287514
1624 007524
1623 027530
166 0OL753¢%
1627 017542
1628 027544
1626 027592
1632 0Q7%55%¢
164 e0g756L
162 0L7%6¢
1633 0275728
1634 017974
1639 @gY602

036777
2g6077
103379
232777
0p100¢
812767
204767
egeeep
epe2e)

2p%777
108379
095777
100775
295267
eps2ey
espeed
TTIIT]
097236
eoeeee
097262
eoeere
Pp7306
TIIIL]
297332
T
2p73%
TIITL
007403
epsee)p
087426
egepep
097452

004767
042067
022767
epsoe]
000207
832767
032767
012767
012767
005267
167767
100373
047767
ppeve?
005267
ep10e
032767
YT k4 ¥
soe73}
022767
00101}

TM=13 DRIVE FUNCTION TIMER

177634
171642

aoeedp

2311193}
208546

173629
173612
200022

a0L252
o0g2d¢
177777

207720
s80040
177774
177
gocye
2081462

0084952
898044
098132

210173
208136

177777

171652

171632
epesv2

\

200216

008214
000204
p00472
000166
200130

0003140

000262

000186

MaCvil 27(732)

11<FLB=76 12119 PAGE 3¢

;19 BGY SEM?
iYLES

iERRUR, NOY AY B80T AFTER REwWIND

iel Y0 1202 JSEC COUNY

SPRINY TITLE
1GEY TImE
iFINISHED TIME QUFFEN

SOCCPNTo2,0ECPNTI [N TIALIZE DECIMAL VALUE POINTER

JINITIALLIEE SPACE

iDIGIY COUNY

PINITIAL vaARUE

el TO vaLVC

JSUBTRACT CONSTANY

iNCY NEGAT]IVE v(EY

IRESTORE LASTY POSITIVE vaA UL
IPRINT DECINAL D1G1Y

1ed YO DIGITY COUNY

iIChECK POR DECIMAL PLACE

WATREWS MOV FORJVE,®nYC
ROR aMTS
BCC o“
B]T #40,0MTS
L] 4 b §
MOV SmMSG20,MESAGE
JSR PC.TOP
ALY
181 RTS X7
JIKEEP COUNY OF ELAPSED TIME
JEX]TY EVERY @0 USEC
TIMERYT T1STY OMTRD
a'L .-‘
TS eMTRO
Ml vob
INC TiME
RYS x?
TIMES 0
THet 8
8THIe2P,
\LIE! ()
.lTHZOQCc
TMIS [ ]
o""J‘?'O
THa: ]
OTMAO2D,
TMS S 0
8THSe 2D,
THé! [ ]
"BTNE2D,
TMYS [
.8TMTe 29,
THO [ ]
.ITNUOz'o
JIPRINY YITLE OF TESTY EXECUTED AND TME DRIVE TImNES
TYPTIM: JSR xX7.,1CP
TYPTRI MOV (0)e,VALVUE
CHP se3,VALUL
BNE o d
RYS 3
MOV
MOV 840, 2EN0
MOV Pe8,D]GCNT
TYPTS:T MOV #31,01617
TYPT21 INC oje1T
SUB ODECPNTY, VALUL
arL TYPYT2
ADD e0ECcPNT, VAL UE
JSR X7,0ECOUT
INC OlGCNTY
BNE TYP2A
MOV InNSG29,MESAGE
JSR X7,700
BR TYPTE®
TYP2AT CMP 8«1 ,DIGCNT
1] 4 TyPts

iNC

Fs




PAINCEC=11=D2TMC-E
Cawvmeg,P1Y

16%6
16?7
16298
168
1642
1644
1642
164)
1644
1648
1646
1647
1648
1649
16%¢
16°%
16%2
16°3
16%4
16°%
16%¢6
16%9
16%98
16%9
16¢€¢
1663
16¢2
1663
1664
16¢%
16¢¢6
1647
1668
16¢9
167¢
1674
1672
1673
1674
1678
1676
1677

L7604
cerele
0ev612
eev62¢
227626
227634

oL763¢
227642
027644
027652
227694
0gv662
08767¢
Pt7674
oLY674
0g?704
0L?70¢6
oL771e
2e7712
oL7714
087716
cerr2e
oer72¢
cg7724
eer72¢6

eeY73e
2eY?3¢6
eL7744
eLr7s5¢g
07756
peY?760
0g7762
oeYY7e
ngr772
027776
gsaeoe
eyL0206
2108212

nioeid

19777
120379
012777
212767
062767
CITRAT

295747
001824
016767
ITLT
212767
252747
109777
100379
046777
epe20?
220000
egcots
eeeoee
epeeds
07729
¢217%9
2pp3d4
(TTITY
ITITH

142777
117707
085267
127767
ep19Ly
sesze?
127727
ep141y
103777
198379
137777
225267
22e75%¢

109777

et may s i

TMegy DRIVE PUNCTION TIMER

173232
a0¢e0%6
ageoee
2080622
280050
208044
200848
edeede
17312¢

oecesp

oses??
escies
(LI FR] )
sotere
298002
173024

008044
20¢93¢

173002

171204
00066
000262

e20e4?
e00032
po0Q22

174120

174064
soeye2
208070

sse10?

171016

1818
ePL
MOV
MV
TYPTI: aAD"
BR

CECOLT: TSTY
eNE
MOV
B8R
CEC1t MOV
®ls
CEC2! TSTO
8Py
mOv
RYS
VALUE: ¢
CICCAY: P
0lciIT: @
2EROY 40
CECPNT: ,e2

1900,

180,
10,

MaCviy 27(732)

orPg
Y |
2',,07P3
860,2€R0
#2.0ECPNTY
TyPTYY

ol6G1!Y

0ECy
2ERO,DIGLY
0gcCe2

860, 2ER0
seée,D16G]1"
oTPS

P
0iGIT,0TPP
X7

i,
ITELETYPE OUTPUY PACKAGE

YOP: elce
MOVD
INC
cMPB
BNE
RYS
CHPB
REQ
TST7H
BPL
MOVE
T0P2s INC
BR

YorLs

#177,07P$
OHESAGL..EONK
MESAGE
OnESAGE, EOMK
'Y ]

t %4

OMESAGE 80
TOoPr)

oTPS

o"
OMESAGL,?TPB
MESAGE

Tory

JCARRIAGE REYURN, LINE FLED

YOP314 1879

oTP§

11Ftg=-76 10149 PAGE 33

SPRINT DECIMAL PONY

i0d Y0 CECIvaAL VaALLE POINTENR
;DC AGAIN

318 Ol61T 2
iNC
iSUPPRESS LEADING ZERDS

JINTTIALIZE 26RO AFTER SOME vaLyE FOQUND
JCONVERT TO aANSC1]

iPRINY

sCCNTAINS 2ERO OR SPACE

;CLEAR FLACS

iSAVE MESSAGE DELI™ETER

ied Y0 POINTER

;1: CHARACTER THE 2ND DELIMETER

iN

iYES ENT

;19 CHARACTER AN @ INDICATING A CARRJAGE RLYURN
JYES

iPRINT CWHARACYER
jed YO POINTER
i, CoP




—

PAINCEC=11-D2TMD=
Cawvrie,FlL

1678
167¢
1609
1683
16802
1683
1624
1689
1686
1627
1608
1686
16¢¢
1664
1662
1663
1664
1668
1666
1687
1668
1669
1722
17¢4
17¢e2
17¢)
17¢4
17¢8
17¢6

c3002¢
ciegee
cieelde
"10034
010238
q10044¢
010046
cie25e
cgeen?
ciepoe
030066
oLee74
10402
J31311¢
£10116
218124
c1013¢
232436
10137
N12144
£12192
glei6e
r104163
ag847¢8
~319173
018177
210204
30212
age22¢

100375
112777
109777
180375
112777
200760
CITTLL
T
XTTLY
03046y
042115
020040
052049
042049
843849
04791}
044524

"7

3?7
#5210)
020049
020049

(124
020124

037

297
042526
020119
020049

TM=13 DRIVE FUNCTION TIMER

008219
178766

dee212

044520
2420%9
243495
028040
026549
044522
0471293
228116
42515

243120
047534
20048

09?7
933449

%7
020048
233589
043048
047522
220040

178774

1723762

026504
52132
28240
020040
030444
042924
052103

840122

047129
ez2e3sé
s2eped

844534

3?7
044522
47322
020124

3?7

EoOMK)
MESAGE:!
»$611

»$621

ngC241

n$G20:
“S$C3

BPL
“wOoVve
1$18
BPL
MOve
8R

e

e
+ASC!!

+ASC1]
ASCLI

+ASCl!

+ASCII
«ASCLI

MACY11 27(732) 11eftpete

Lot
821%,07P8
orPsg

owd
8212,07P9
ToP2

1/700%0e11-02YMD-EL

JITINERO/)
J/OFUNCTION

)7 UNIY /)

i /1
I/PuRITE FRO™ B80T

/)

/)

12119 PaGE 3¢

Tu=31 ORIVE FyurCTiON )

H3



PAINCEC-11<C2TMDE
CavrCE,P1

17e¢?
17¢8
17¢¢
171¢
1711
1712
1713
1714
1719
1716
1717
1718
1719
1722
1724
17¢2

2310229
230232
n1024¢
01024¢
010293
pie6e
010266
210274
01030y
18306
210314
ci0d22
r40327
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