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‘ wel e we 

53 ‘, ABSTRACT 
Bi THE LRIVE FUNCTION TIMER ASSISTS IN THE TESTING GF ThE TM-11 
53 OR TMA.B-11 CONTROL UNIT AND TUIO OR TULOW OR TUION TAPE UNITS. 
Ba OPERATICNG ARE EXECUTED, TIMED, AND THE TIMES ARE THEN 
Bu PRINTED (IN MILLISECONDS). THERE IS NO LIMIT OR ERQCR 
BS TESTING FACILIPIES IN THE PROGRAM, THE DECISION ON THE 
BE VALIDITY OF TIMES MEASURED MUST BE MADE BY THE OPERATOR. 

5 GNY CONFIGURATION OF UP 10 8 TULO,W,N TAPE UNITS (7 AND 9 
e8 CHANNEL) MAY BE SELECTED. 
20 2. REQUIREMENTS 
- 2.1 EQUIPMENT 

PDP-11:1M,A,B-1! TAPE CONTROL UNIT AND 1 TO 8 TAPE DRIVES. 
LTU10,N,W AND ANY CONFIGURATION OF 7 OR 9 CHANNEL DRIVES) 
aNOTE: ‘TUICW TAPE UNITS WILL GO IN COMBINATION W/TMA,B-11 

CONTROL UNITS ONLY. 

2.2 STORAGE 

2.2.1 PROGRAM STORAGE 

THE PROGRAM REGUIRES 4K CF MEMORY. 

. LOADING PROCEDURE 

3.1: METHOD 

A. PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED 
B. PROGRAM IS LOADABLE AND CHAINABLE IN 8K OF MEMORY. 

. DEFAULT IS DRIVE 0 STRK ONLY. 
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STARTING PROCEDURE 

BEFORE STARTING PROGRAM SET LOC. 176 WITH DESIRED 
CONTROL SETTINGS. (DEFAULT=200:DRIVE 0;9 TRK) 

SITS 15-0 ARE USEC TO INDICATE THE TAPE UNIT CONFIGURATION. 

151 HAVE UNIT G SELECTED, 7 TRACK 

13=1 “2 ” ° 
le=l " 3 " * i=! - 4 . : 
10=1 ° S “ . 21 ~ 6 : . 
8=1 ? ry 

721 HAVE,UNIT Q SELECTED. 9 TRACK 
S21 o 5 0 

¥=] ” 3 o 
32] ” 4 ee o 

O=1 o ? o * 

STARTING ADDRESS 

200 

PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM _INTO MENORY. 
SET DESIRED TAPE UNITS ON-LINE. 
LOAD LOC. 176 WITH CONTROL SETTINGS (SEE 4.1) 
LOAD STARTING ADDRESS. 
PRESS START. 
THE PROGRAM WILL BEGIN TIMING FUNCTIONS. 
ON COMPLETION OF ALL TESTS “END OF TIMING” WILL BE PRINTED AND 
THE PROCESSOR WILL HALT. 
TO REPEAT TEST: IF SPME CONTRCL SETTINGS ARE DESIRED SIMPLY PRESS CONTINUE. 
IF DIFFERENT SETTINGS ARE NECESSARY RELOAD LOC.176 AND LOAD ADDRESS 200-START. 

OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

NONE 
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ERRORS 

THE PROGRAM HAS NO INTERNAL reser DETECTION FACILITIES AND, 
THEREFORE, NO ACTUAL ERROR TYPEOQUTS. THE VALIDITY OF The 
TIMES MEASURED MUST BE DETERMINED BY THE CPERATOR. 

TIME RELATIONSHIPS 

A. “READ SHUTDOWN” MUST BE < “WRITE SHUTDOWN”. 
B. GAPS MUST = 8)7>65>4)3, J=e2!l (1.5). 
Sc. "WRITE EOF" SHOULD BE beanie } “WRITE XIRG". 
#NOTE: 

1. TULO TIMING INFO REFERENCe 6.2 
e. TULOW (M8926) TIMING INFO REFERENCE 6.3 
3. TULON (M8927) TIMING INFO REFERENCE 6.4 
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6.2 

& NOTE: 

KEHERETALAELALEFSS 
TIME LIMITS AND PRINTOUT FORMAT ##* TU10 ONLY #¥# 

HEHE ea Ee ea 

TIMES INDICATED UNDER “UNIT A” ARE STANDARD FOR A 3 CHANNEL UNIT 
AND “UNIT BY FOR A? CHANNEL UNIT. TIMES ARE IN MILLISECONDS. 
TOLERANCES INDICATED WITHIN “()" ARE PLUS OR MINUS. 

FUNCTION UNIT (9 CHANNEL) UNIT B (7 CHANNEL) 
WRITE FROM BOT CELAY 80. ME 

A 
0 (15.9) SA 

WRITE SHUTDOWN 7-1 06 ¢-: 1.0) 10.4 ( 1.0) 
WRITE START 999 «= ¢ 0.4) 12.6 { 0:5) 
SETTLE DCWN DELAY 12.0 (4:9) SAME 
WRITE TO ERASE HEAD 11:0 ¢ 4:0) SAME 
BACKSPACE SHUTDOWN 2.2 86( 0.3) 6.5 (9.5) 
READ SHUTDOWN 2.2 (0.3) SAME 
GAPS SHOULD = 89796543. d=2=1 (1.5). 
GAP ! 13.45. SEE 20.1 
GAP 2 13.4 NOTE 20.1 
GAP 3 13.4 ABOVE 20.1 
GAP 4 16.8 26.7 
GAP 5 20:2 33.3 
GAP 6 23.4 33:5 
GAP 7 26.5 46S 
GAP B 30.2 53.1 
WRITE START 8°95 (0.4) 12.6 (0.5) 
WRITE XIRG 95.0 (10.0) SAME 
READ FROM BOT DELAY 90:0 (10:0) SAME 
WRITE EOF 1i4:0 = (10.0) 118.0 (10.0) 
EOR TO EOF SP TIME 100:0 (10:0) SAME 
SPACE SHUTDOWN 2.2 (0.3) SAME 
ONE INCH DATA TIME 22.3 (1.0) SAME 

#FUNCTIONS AT SS6 BPI 
WRITE FROM BOT 0 185.0 (15.0) 
ONE INCH DATA TIME 0 22.0 ( 0:9) 
WRITE SHUTDOWN 0 10.4 ( 1.0) 
BACKSPACE SHUTDOWN 0 6.7 ( 0.5) 
READ SHUTDOWN 0 2.3 ( 0.3) 

sFUNCTIONS AT 200 BPI 
WRITE FROM BOT 0 185.0 (15.0) 
ONE INCH DATA TIME 0 22.0 (1:0) 
WRITE SHUTDOWN 0 10.4 ( 1:0) 
BACKSPACE SHUTDOWN 0 7.5 ( 0:5) 
READ SHUTDOWN 0 3.1 ( 0.3) 
END OF TIMING 

THESE TIMES ONLY PRINTED WHEN ONE OR MORE 7 CHANNEL 
TAPE UNITS ARE SELECTED. 
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296 
20? 
208 SERELAREKHAEAE SAAS 
259 6.2 TIME LIMITS AND PRINTOUT FORMAT #2## TULOW (M8926) CNLY ### 
210 ritiitistiti ttt tf 
ell 
ele TIMES INDICATED UNDER “UNIT A” ARE STANDARD FOR A 3 CHANNEL UNIT 
213 AND “UNIT B” FOR A 7 CHANNEL UNIT. TIMES ARE IN MILLISECONDS. 
Ste TOLERANCES INDICATED WITHIN °()” ARE PLUS OR MINUS. 

el6 FUNCTION UNIT A (9 CHANNEL) UNIT B (7 CHANNEL) 
ei7 WRITE FROM BOT DELAY 184.6 (15.0) 200.7 (15.0) 
218s WRITE SHUTDOWN 6.5 ( 0.6) 6.8 ( 0.6) 
219 WRITE START 8.9 ( 0.8) 15.1 ( 1.3) 
220 SETTLE DOWN DELAY 12.0 ( 4.0) SAME 
eel WRITE TO ERASE HEAD 11.0 ( 5.0) SAME 
222 BACKSEACE SHUTDOWN 2.2 ( 0.2) 6.6 ( 0.6) 

| ee3 READ SHUTDOWN 2.e ( 0.2) SAME 
2e4 GAPS SHOULD = 8769543, 3s2sl (1.5) (1.6) 
225 GAP 1 13.2 SEE 19.1 
ecb GAP 2 13.2 NOTE 19.1 

\ 227 GAP 3 13.2 ABOVE 19.1 
e28 GAP 4 16.8 26.7 
229 ¢ GAP S 20.2 33.3 

' 230 GAP 6 23.4 33.9 
el GAP 7 26.5 46.5 
232 GAP 8 30.2 53.1 
ca3 WRITE START 8.9 ( 0.8) 18.1 ( 1.3) 
234 WRITE XIRG 95.0 ( 9.0) 98.6 ( 9.9) 
235 READ FROM BOT DELAY 150.6 (13.0) 90.0 ( 9.0) 
e326 WRITE EOF 114.0 (15.0) 117.2 (15.0) 
237 EOR TO EOF SP TIME 100.9 ( 9.0) 104.4 ( 9.0) 
238 SPACE SHUTDOWN 2.2 ( 0.2) SAME 
233 ONE INCH DATA TIME e2.3 ( 1.9) SAME 
240 #FUNC TIONS AT SS6 BPI 
241 WRITE FROM BOT .0 200.7 (15.0) 
242 ONE INCH DATA TIME .0 22.3 ( 1.0) 
243 WRITE SHUTDOWN .O 7.2 ( 0.7) 
c44 BACKSPACE SHUTDOWN 0 6.9 ( 0.6) 
24s . READ SHUTDOWN .0 2.3 ( 0.2) 
e4e #FUNCTIONS AT 200 BPI 
247 WRITE FROM BOT .0 200.7 (15.0) 
248 ONE INCH DATA TIME .0 22.3 ( 1.0) 
249 WRITE SHUTDOWN .0 3.4 ( 1.Q) 
250 BACKSPACE SHUTDOWN .O 7.9 ( 0.7) 
251 READ SHUTOOWN 0 3.3 ( 0.3) 
Ba END OF TIMING 

es4 & NOTE: THESE TIMES ONLY PRINTED WHEN ONE OR MORE 7 CHANNEL 
ess TAPE UNITS ARE SELECTED. 
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256 
257 
258 SLERERAERAEKLAEIEES 

259 6.4 TIME LIMITS AND PRINTOUT FORMAT #** TUION (M8927) CNLY ### 
a SHELA KAAERAKRALKEASE 

ob2 TIMES INDICATED UNDER “UNIT A” ARE STANDARD FOR A 9 CHANNEL UNIT 
263 AND “UNIT B” FOR A 7 CHANNEL UNIT. TIMES ARE IN MILLISECONDS. 
eb TOLERANCES INDICATED WITHIN °()” ARE PLUS OR MINUS. 

266 FUNCTION UNIT & (9 CHANNEL) UNIT B (7 CHANNEL) 
267 ' WRITE FROM BOT DELAY 180.0 (15.0) SAME 
268 WRITE SHUTDOWN 7-1 #¢ 1:0) 7.1 ( 1.0) 
269 WRITE START 99 0 6¢ 0.4%) 1$.3 ( 0.5) 
270 SETTLE DOWN DELAY 12.0 (¢€ 4.0) SAME 
271 WRITE TO ERASE HEAD 11:0 §=6©¢ 4.9) SAME 
272 BACKSPACE SHUTDOWN 2.2 8( 0.3) 6.5 ( 0.5) 
era READ SHUTDOWN 2.2 (0.3) SAME 
274 GAPS SHOULD = 8)7)6)5)43, ge2=1 (1.53 
275 GAP 1 13.4 SEE 20.1 
276 GAP 2 13.4 NOTE 20.1 
277 GAP 3 13.4 ABOVE 20.1 
278 SAP 4 16.8 26.7 
2? GRE S 20.2 33.3 
280 GAP 6 23.4 39.5 
281 GAP ? 26.5 46.5 
282 GAP 8 30.2 52.1 
283 WRITE START 8:9 (0.4) 15.3 ( 0.5) 
284 WRITE XIRG 95:0 (10.0) SAMF 
285 READ FROM BOT DELAY 90:0 (10.0) SAME 
286 WRITE EOF 114.0 (10.0) 118.0 (10.0) 
287 EOR TO EOF SP TIME 100:0 (10:0) SAME 
288 SPACE SHUTDOWN 2-2 86 0.3) SAME 
239 ONE INCH DATA TIME 22.3 ¢ 1.0) SAME 
230 FUNCTIONS AT SS6 BPI 
291 WRITE FROM BOT 0 185.0 (15.0) 
292 ONE INCH DATA TIME ‘0 22.0 ( 0:8) 
293 KRITE SHUTDOWN ‘9 7.1 ( 1.0) 
294 BACKSPACE SHUTDOWN “0 6:7 ( 0:5) 
295 READ SHUTDOWN ‘Oo 2.3 ( 0.3) 
296 FUNCTIONS AT 200 BPI 
297 WRITE FROM BOT oO 185.0 (15.0) 
298 ONE INCH DATA TIME 0 22.0 ( 1:0) 
293 WRITE SHUTDOWN 0 7.1 ( 1.0) 
300 BACKSPACE SHUTDOWN ‘9 7.5 ( 0:5) 
301 READ SHUTDOWN 0 3.1 ( 0.3) 
08 END OF TIMING 

354 * NOTE: THESE TIMES ONLY PRINTED WHEN ONE OR MORE 7? CHANNEL 
308 TAPE UNITS ARE SELECTED. 



j 

MAINDEC-11-D2TMNE-C-D 
| OZTMEC. SRC 

2
 
b
b
 

o
O
 

0 
0
 

0
 
 
(
J
C
I
C
)
 

I
G
I
G
I
G
I
G
)
 
G)
 
G
I
G
)
 
G
I
C
I
G
I
G
I
O
I
 

O
W
O
N
O
u
U
 

£
U
u
s
t
u
 
—
o
o
w
u
e
 

JO1 
TMA. Selle TULO.W.N DRIVE FUNCTION TIMER MACYI1 27( 732) O4-NOV-76 12:02 PAGE 10 

ae 

?. RESTRICTIONS 

7.4 STARTING RESTRICTIONS 

Gy SuticHES PER-Y.1. ALSO MAKE CERTAIN THAT EACH 
THAT IS “ON-LINE” HAS A UNIQUE UNIT NUMBER SELECTED. 

7.2 OPERATES RESTRICTIONS 

a FEST MUST RUN WITHOUT ERROSS BEFORE ATTEMPTING 

8 MISCELLANEOUS 

8.1 EXECUTION TIME 

NOT APPLICABLE 

4 
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PROGRAM DESCRIPTION 

WRITE FROM BOT DELAY 

WRITE FROM BOT DELAY IS THE TIME NECESSARY TO MOVE THE BEGINNING 
QF TAPE (BOT) MARKER APPROXIMATELY 6 ZNCHES PAST ThE WRITE HEAD. 
THE FIRST RECORD ON TAPE MUST BE WRITTEN AT LEAST 3 INCHES AWAY 
FROM THE BOT MARKER. 

PROCEOURE TO MEASURE TIME: 

A. IF TUL0 IS NOT AT BOT IT IS REWOUND TO BOT. 
INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 
RE 
ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 
TOE RET oe MEMORY ADDRESS REGISTER TO DETERMINE WHEN 

E. THE TIME FROM te" "UNTIL 2ND BYTE IS OUTPUT IS 
APPROXIMATELY EQUAL TO “WRITE FROM BOT DELAY”. 

o
o
m
 

ww
 

WRITE SHUTDOWN 

WRITE SHUTDOWN IS THE AMOUNT OF TIME NECESSARY _TO CONTINUE 
MOVING TAPE AFTER A RECORD IS WRITTEN SO THAT THE PROPER 
INTERRECORD GAP WILL EXIST BETWEEN RECORDS. 

PROCEDURE TO MEASURE TIME: 

A. THE PROGRAM USES THE SAME RECORD THAT WAS WRITTEN TO TIME 
“WRITE FROM 807 DELA 

B. GETER THE LOST BYTE (BG=0), INDICATING THE END OF THE 
RECORD, MONITOR “SETTLEDOWA™ UNTIL IT BECOMES A 

Cc. THE TIRE FROM Nacs UNTIL “SETTLECOWN" 18 “HRITE 
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362 
363 
364 3.2 WRITE START . 

ap WRITE START IS THE TIME NECESSARY FOR TAPE TO ACCELERATE TO 
367 FULL SPEED AND GUARANTEE A 172 INCH INTERRECORD GAr. 

369 PROCEDURE TO MEASURE TIME: 

369 SAME AS “WRITE FROM BOT" EXCEPT NOW WE ARE NOT AT BOT. 
372 a. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

374 8. ISSUE WRITE FUNCTION, 800 BPI, SET "GO". 
375 C: MONITOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN 
375 =. BYTE IS OUTPUT. 
377 D. THE TIME FROM "GO" UNTIL 2ND BYTE IS OUTPUT IS APPROXIMATELY 
378 EQUAL TO “WRITE START”. 

380 9.4 SETTLEDCAN DELAY 

382 TAPE DOES NOT ACTUALLY COME TO A COMPLETE STOP UNTIL SOME 
383 PERIOD OF TIME AFTER SHUTDOWN HAS ENDED. ALSO, AFTER TAPE 4S 
384 FULLY STOPPED, AN ADDITIONAL PERIOD OF TIME IS’NECESSARY FOR THE 
385 TAPE AND HARDWARE TO “SETTLEDOWN” AND BECOME STABLE. THE 

| 386 "SETTLEOOWN DELAY" IS THE PERIOD OF TIME NECESSARY FOR THE TAPE 
| 387 AND MECHANICAL CHARACTERISTICS OF THE TULO TO BECOME STABLE Sc 
| 388 THAT THE UNIT CANNOT BE OPERATED, START/STOP, AT A FREQUENCY WHERE 

389 IT IS MECHANICALLY RESONANT. 

291 PROCEDURE TO MEASURE TIME: 

393 A. THE PROGRAM USES THE SAME RECORD THAT WAS WRITTEN TO TIME 
304 “WRITE START" 
395 B. AFTER “SETTLEDOWN" BECOMES A 1, INDICATING THE START OF 
396 SETTLEDOWN, MONITOR “TU READY UNTIL IT BECOMES A 
337 C. THE TIME FROM "SETTLEDOWN” UNTIL “TU READY” IS “CETTLEDOUN". 

299 
450 9.5 WRITE TO ERASE HEAD 

402 THE PURPOSE OF THE ERASE HEAD IS TO INSURE THAT THE TAPE IS IN 
403 THE SAME FLUX STATE AS THE WRITE HEROS. THIS IS NECESSARY FOR 
404 SEVERAL REASONS. 

4OE 1. START/STOP CHARACTERISTICS VARY AMONG TAPE UNITS AND IT 
497 WOULD BE POSSIBLE TO LEAVE OLD DATA IN THE INTERRECORD GAPS 
408 WHEN USING A TAPE ON MORE THAN ONE UNIT. 
4O9 2. @ TAPE PREVIOUSLY USED AT ONE RECORDING DENSITY COULD NOT BE 
410 USED LATER AT ANOTHER DENSITY. 
42] 3. TRACK ALIGNMENT AND HEAD WIDTH VARY FROM TAPE UNIT TO 
412 TAPE_UNIT AND IT WOULD BE_POSSIBLE FOR DATA TO BE LEFT ON 
413 THE TRACK EDGES FROM OLD RECORDS. 
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414 ‘ 41? THE “WRITE TO ERASE HEAD" TEST INSURES THAT THE TAPE IN FRONT OF 
418 THE wRITE HEAD IS ERASED DURING A WRITE OPERATION. 

| 420 PROCEDURE TO MEASURE TIME: 
4B2 f. A LONG RECORD HAS, BEEN MRITTEN FROM BOT. SAME RECORD THAT 
423 WAS USED TO TIME “WRITE FROM BOT DELAY". 
4By a. TAPE IS REWOUND TO BOT 
455 GC: BYTE RECORD COUNTER IS INITIGLIZED FOR A 3_BYTE_RECORD 
u26 AND CURRENT MEMORY ADDRESS REGISTER IS INITIALIZED. 
ue? D. ISSUE WRITE FUNCTION. 8CO BPI 
upg MONITOR BYTE RECORD COUNTER UNTIL IT Q INDICATING THAT 2 
4Bg BYTES ARE WRITTEN INMEDIATELY ISSUE A POWER CLEAR WHICH 
430 STOPS ALL DATA TRANSFERS AND CAUSES THE DRIVE TO SHUTDOWN. 
431 F. TAPE IS REWOUND TO BOT i yap G: INITIALIZE BYTE, RECORD COUNTER (3 BYTES) AND CURRENT 
435 MEMORY ACORESS REGISTER, 
434 u. ISSUE READ FUNCTION, B00 BPI, SET GO 

| 435 1. NONTTOR BYTE RECORD’ COUNTER UNTIL IT_= <1 AND THEN TINE 
| WBE UNIT IT =O. THIS TIME WILL INDICATE THE DISTANCE BETWEEN THE 

ua? 2ND BYTE AND THE 3RD BYTE WHICH IS ALSO THE AMOUNT OF TAPE 
_ 438 THAT WAS ERASED BY THE ERASE HEAD DURING THE WRITE OPERATION 

4393 OR “WRITE TO ERASE HEAD”. 
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BACKSPACE SHUTDOWN 

“BRCKSPACE SHUTDOWN” IS THE LENGTH OF TIME NECESSARY TO GUARANTEE 
THAT_IF A WRITE OPERATION FOLLOWS A BACKSPACE THE TAPE WILL BE 
POSITIONED SUCH THAT ALL PREVIOUS DATA IS IN FRONT OF THE WRITE 
AND ERASE HEADS AND WILL BE ERASED. “BACKSPACE SHUTDOWN” MUST 
BE LESS THAN “WRITE START” SO THAT INTERRECORD GAPS WILL INCREASE 
IF A BACKSPACE/REWRITE OPERATION IS INITIATED. 

PROCEDURE TO MEASURE TIME: 

INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY RODRESS 
REGISTER 
ISSUE WRITE EOF FUNCTION, 800 BPI, SET “GO” 
AFTER EOF RECORD IS WIRITTEN WAIT FOR “TU READY". 
SET BYTE RECORD COUNTER TO BACKSPACE 1 RECORD. 
ISSUE BACKSPACE FUNCTION, SET "GO". 
AFTER “EOF” BECOMES A 1. INDICATING THE RECOGNITION OF 
THE "EOF" RECORD. MONITOR “SETTLEDOWN” UNTIL IT BECOMES A 1. 
THE TIME FROM “EOF” UNTIL “SETTLEDOWN” IS “BACKSPACE 

READ SHUTDOWN 

READ SHUTDOWN IS THE AMOUNT OF TIME NECESSARY TO CONTINUE MOVING 
TAPE AFTER A RECORD IS READ SO THAT THERE IS ENOUGH GAP FOR TAPE 
TO BE FULLY ACCELERATED IF_A READ IS FOLLOWED BY A BACKSPACE. 
“READ SHUTDOWN” MUST ALSO BE LESS THAN “WRITE SHUTDOWN” TO 
GUARANTEE THAT THE WRITE AND ERASE HEADS WILL BE POSITIONED 
SUCH THAT ALL PREVIOUS DATA IS IN FRONT OF THE HEADS AND 
WILL BE ERASED IF A WRITE FOLLOWS A READ. IN ADDITION, WHEN A 
HATE OOH READ THE INTERRECORD GAP MUST STILL BE AT LEAST 

PROCEDURE TO MEASURE TIME: 

RECORD PREVIOUSLY USED IN “BACKSPACE SHUTDOWN” IS READ. 
TNET TOL Tze BYTE RECORD COUNTER AND CURRENT MEMORY ADCRESS 

E 
ISSUE READ FUNCTION, 800 BPI, SET “GO”. 
RAFTER “EOF BECOMES’A 1, INDICATING THE END OF THE 
RECORD, MONITOR "SETTLEQOWN” UNTIL IT BECOMES Q 1. 
THE TIRE FROM “EOF” UNTIL “SETTLEDOWN” IS “READ 
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4g? 
489 
439 
#2 9.2 GAP CONSISTENCY 
bar PS 

495 FOR PROPER OPERATION, THE INTERRECORD GAPS ON TAPE “tST ALHAYS 
493 SEAT LEAST 1/@ OF AN_INCH. THIS WILL ALLOW PATA WRITTEN USING 
“3 ONE TARE UNIT TO BE READ ON ANOTHER TAPE UNIT CHEN THE. START SSCP 
435 CHARACTERISTICS OF EACH UNIT ARE DIFFERENT... THE MINIMUM 
2% GAP SIZE OF 1/2 INCH IS GENERATED WHEN A WRITE FOLLOWS A READ. 
-<* AL._OTHER GAPS SHOULD BE LARGER DEPENDING ON HOW THEY WERE 
iz ARITTEN, j 
be 3 

sac PROCEDURE TO MEASURE TIME: 

53 A. A_TOTAL OF NINE RECCRDS ARE WRITTEN GN TAPE (FROM BOT) 
g63 UTILIZING DIFFERENT REQUENCES TO GENERATE THE INTERRECORD GAPS. 
5a4 3. THE TAPE 1S REWOLND {TO BOT. 
a C. INITIALIZE BYTE REC: COUNTER AND CURRENT MEMORY ADCRESS 

St? D. IS5UE READ FUNCTION, B00 BPI, SET “GO”. 
535 E. WAIT FOR “CU READY TO BECOME A 1, THEN REPEAT STEP C AND 
535 RESET "GO" TO CONT 
ere F. HONTTOR CURRENT HEiORY "ADDRESS TO DETERMINE WHEN 2ND BYTE IS 
Sle G. THE TINE FROM WHENS"GO" IS RESET UNTIL THE 2ND BYTE IS INPUT 
e:3 WILL REFLECT. THE SEZE OF THE GAP. 
esd H. STEPS E, F ARE REREATED UNTIL ALL 8 SAPS ARE MEASURED. 
ae PROGRAM SEQUENCE FOR MACH GAP: 

£18 GAP 1 WRITE] FOLLOWED BY A WRITE (START/STOP). 

EEC GAP 2 NRITY FOLLOWED BY A WRITE (START/STOP). 

Eee GAP 3 READ FOLLOWED BY A WRITE (START/STOP). 
ees GAP 4 WRITE-BACKSPACE FOLLOWED BY A WRITE (START/STOP). 

3 GAP 5 SAME_AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 2 
527 TIMES. 

E29 LAP & SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 3 
E30 TIMES. 

532 GAP 7 SANE AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 4 
3 e 

GAP 8 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 5 

GAP LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSHIP: 

8)7>6)5;43, 3ee=) (1.5). C
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WRITE START 

THIS IS A REPEAT OF THE “WRITE START” TEST PREVIOUSLY COMPLETED 
(REFERENCE 9.3). IT'S PURPOSE IS TO DETERMINE IF TAPE WILL 
DRIFT BACKWARDS TO BOT IF A “POWER CLEAR” IS 'SSUEO AS SGON 
RAS BOT DISAPPEARS WHEN MOVING FORWARD FROM BOT. TIME SHOULD 
EQUAL “WRITE STAR™” AS MEASURED IN 9.3. 

WEITE XIRG 

ARITE WITH AN EXTENDED INTERRECORD GAP IS A FUNCTION THAT CAUSES 
THE GENERATION OF AN INTERRECORD GAP THAT IS AT LEAST 3 INCH LONG 
AS COMPARED WITH THE NORMAL 3/S INCH GAP. THE PURPOSE IS TO 
ELIMINATE WRITE ERRORS THAT MAY BE CAUSED BY A DEFECTIVE AREA 
CN TAPE. NORMALLY ONE REWRITE WITH XIRG WOULD BE SUFFICIENT TO 
MOVE PAST THE BAD SPOT, HOWEVER IF IT ISN’T, THE PROCEDURE 
WOULD BE TO REPEAT THE’ “BACKSPACE-REWRITE WITH XIRG” SEQUENCE UNTIL 
A RECORD IS WRITTEN WITHOUT ERRORS. EACH SUCCESSIVE REWRITE WOULD 
ADD 3 INCHES TO THE INTERRECORD GAP UNTIL “GOOD” TAPE WAS REACHED. 

PROCEDURE TO MEASURE TIME: 

A. TAPE IS NOT AT BOT 
PRL IAL IZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

ISSUE WRITE WITH XIRG FUNCTION, 800 BPI, SET “GO". 
ST ee CURRENT feNGRY ADDRESS REGISTER TO DETERMINE WHC’ 

E. THE IME FROM “GO” UNIT 2ND BYTE IS OUTPUT IS “WRITE WITH 

O
o
o
 

®w
W 

READ FROM BOT 

THE FIRST RECORD WRITTEN ON TAPE IS SUPPOSED TO BE AT LEAST 6 
INCHES FROM THE BOT MARKER. IN THE EVENT THAT THIS CONDITION 
WASN’T MET IT JS STILL DESIREABLE T) READ THE RECORD. READ FROM 
BOT IS_THE TIME FROM WHEN A READ FUNCTION IS ISSUED UNTIL THE 
2ND BYTE IS INPUT. 

PROCEDURE TO MEASURE TIME: 

THE RECORD THAT WAS WRITTEN JUST OFF BOT DURING “WRITE 
START” CREF ERENC FE 9.10) IS USED. 
TAPE IS REWOUND TO BOT 
ENUT IS IZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

ISSUE READ FUNCTION, 800 BPI, SET “GO”. 
MONITOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN 
ND BYTE IS INPUT. 
ine. TIME FROM “GO” UNTIL 2ND BYTE IS INPUT IS “READ FROM A
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9.13 

ARITE EOF. 

TO WRITE AN END OF FILE MARK IT IS NECESSARY FOR TAFE TC 
MOVE 3_INCHES BEFORE WRITING. IN THAT RESPECT IT 7S SIMILAR 
TO WRITING A RECORD WITH EXTENDED INTERRECCRD GAP, HOWEVER, AN 
EOF MARK CORRESPONDS TOA 1 BYTE RECORD. THE TIME SHOULD BE 
SLIGHTLY LARGER THAN “WRITE XIRG™. 

PROCEDURE TO MEASURE TIME: 

TAPE UNIT IS REWOUND TO BOT. 
INITIALIZE BYTE RECORD COLNTER AND CURRENT MEMORY ADDRESS REGISTER. 
ISSUE WRITE FUNCTION, 800 BPI, SET 
WAIT FOR “CU READY” AND THEN “TU READY”. TO. BECOME Al. 
ISSUE WRITE EOF FUNCTION, 800 BPI, SET “GO” 
WAIT FOR “TU READY" TO BECOME A 1: 
THE TIME FROM “GO" UNTIL soe READY” IS “WRITE EOF”. 

EOR TO EOF SPACE TIME 

EOR TO EOF SPACE TIME IS THE TIME NEEDED TO MOVE TAPE FROM THE 
END OF A RECORD TO AN END OF FILE MARK WRITTEN AFTER IT. THE 
PROCEOURE USED TURNS OUT TO BE A TEST OF THE WRITE AND ERASE HEAD 
POLARITIES. IF YE TIME PRINTED IS EQUAL TO ZERO IT IS “ne INDICA- 
TION THAT THE EOF WAS NOT FOUND WHEN “TU READY” BECAME A 

THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING PROB! EMS: 

ERASE HEAD POLARITY REVERSED. 
ERASE HEAD TURRENT NOT SUFFIC"’ENT TO FULLY SATURATE TAPE. 
ONE OR MORE OF WRITE HEAD TRHLKS POLARITY REVERSED. 
ONE OR MORE SENSITIVE READ AMPLIFIERS. 
WRITE EOF FUNCTION DIDN’T REALLY WRITE AN EOF 
Noh ee hel TO EOF SPACE TIME” SHOULD BE gL IGHTLY LARGER 

PROCEDURE 10 MEASURE TIME: 

A RECORD AND EOF Was PREVIOUSLY WRITTEN FROM BOT FOR “WRITE 
EOF" (REFERENCE 9.1 
TAPE IS REWOUND T0 rise 
REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD. 
BACKSPACE OVER RECORD JUST WRITTEN. 
SET BYTE RECORD COUNTER TO SPACE 2 RECOROS. 
ISSUE SPACE FORWARD FUNCTION, SET “GO”. 
WAIT FOR BYTE RECORD COUNTER'’TO INDICATE THAT LST RECORD 
WAS BEEN SPACED OVER THEN MONITOR “TU READY” UNTIL IT BECOMES 

AFTER “TU READY” CHECK TO SEE IF “EOF™ IS Al 
in! STATUS REGISTER. IF “EOF” NOT SET THEN ZERO TIME COUNTER. 

H. TIME FROM BYTE RECORD COUNTER =-1 UNTIL “TU READY” IS “EOR 
TO EOF SPACE TIME”. 
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bag 9.14 SPACE SHUTOOWN 

§59 SPACE SHUTDOWN IS THE AMOUNT OF TIME NECESSARY TO 
651 CONTINUE MOVING TAPE AFTER A RECORD IS SPACED OVER IN THE 
ag FORWARD DIRECTION FOR THE SAME REASONS AS “READ SHUTDOWN” 

bed PROCEDURE TO MEASURE TIME: 

; BS A. PEACE CR ORWARD FUNCTION USED TO TIME “EOR TO EOF SPACE TIME” 

658 B. AFTER "EOF" BECOMES A 1, INDICATING THE END OF THE 
€s$ RECORD (EOF), MONITOR “SETTLEDCWN” UNTIL IT BECOMES A 1. 
EEC C. THE TIME FROM “EOF” UNTIL “SETTLEDOWN” IS “SPACE 
£51 SHUTOCKN™. 
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&b2 
63 
bo 9.15 ONE INCH DATA TIME 

&66 ONE _INCH OF DATA, €00 BYTES (ALSO SS&6 AND 200 IF 7 CHANNEL 
667 UNIT), IS WRITTEN AND TIMED TO DETERMING IF TAPE IS MOVING AT 

| bb PROPER SPEED. 

a PROCEDURE TO MEASURE TIME: 
¢ 

672 A. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS. 
rd 

7a 8. ISSUE WRITE FUNCTION, 800 BPI (OR SSb, OR 200), SET “GO”. 

£75 C. WAIT FOR CURRENT MEMORY ADDRESS REGISTER TO INDICATE 2ND 
| 77 BYTE IS OUTPUT AND THEN MONITOR BYTE RECORD COUNTER UNTIL 

678 EQUAL TO ZERO. 

1 680 D. TIME FROM 2ND BYTE OUTPUT UNTIL BYTE RECORD COUNTER = 0 
| BB 1S “ONE INCH DATA TIME” 

| bss 9.16 | FUNCTIONS AT SS6 BPI 

£8S ALL OF THE PREVIOUS TESTS USED THE DENSTIY OF 800 BPI. IF A? 
686 CHANNEL DRIVE IS SELECTED IT IS USEFUL TO RUN SEVERAL OF THE TESTS 
57 AGAIN USING DENSITY OF SS6 BPI. REFERENCE THE PROPER PARAGRAPHS 
bee FOR A DESCRIPTION OF EACH TEST. 

690 §.17 FUNCTIONS AT 200 BPI 

692 SAME AS ABOVE. REFERENCE 9.17, “FUNCTIONS AT SS& BPI” 
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STATUS AND COMMAND REGISTER BIT ASSIGNMENTS 

COMMAND REGISTER 

ERROR 

CEN 8 03 = 200 BPI 7 TRACK 10 
DEN S O1 = 556 BPI 7 TRACK 11 
POWER CLEAR 

PARITY 0 = 00D 1 = EVEN 
UNIT SEL. BIT 2 
UNIT SEL. BIT 1 

UNIT SEL. BIT O 
CONTROL UNIT READY 
INTERRUPT ENABLE 

ADDRESS BIT 17 
ADDRESS BIT 16 
FUNCTION BIT 2 OOO = OFF LINE 100 

001 = READ 101 
FUNCTION BIT 1 O10 = WRITE 110 
FUNCTION BIT O O11 = WRITE EOF Mil 

STATUS REGISTER 

ILLEGAL COMMAND (ILO) 

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

BUS GRANT LATE (BGL) 
END OF TAPE (E0T) 
RECORD LENGTH ERROR (RLE) 

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

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

WRITE LOCK (WRL) 
REWIND STATUS (RWS) 
TARE UNIT READY (TUR) 

O4-NOV-76 12:02 PAGE 20 

RACK 
RACK 

890 
800 o
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SPACE FORWARD 
SPACE REVERSE 
WRITE XIRG 
REWIND 
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OOCO46 

000652 

000176 

901032 
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021000 
005570 

o00C00 

000042 
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TM, A.S-L1-TULO,W.N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 2] 

001046 

~TITLE MHINDEC-11-DZ2TME-C-D TM,A,B-11/TULO,WN DRIVE FUNCTION TIMER 
sCOPYRIGHT: (C) 1976,1974 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

:SET LOC 176 WITH DESIRED CONTROL SETTINGS 
;LOAD ADDRESS 200, PRESS START 

S7AacK=1000 
BLENTH=3000. 

-ENABL 3S, AMA 
“MCCALL «.SACTII 

; TRAP CATCHER FROM O TO 1000 

.=42 
-SBTTL ACTIL HOOKS 

$f RARE RARER EEE ELLA EEE EERE SEALER ELE EEE REESE REL ELE LEE RELL ESSE 

“HOOKS REQUIRED BY ACTI1 
5 P sSAVE PC 

SENDAD -:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

“WORD O -:2)SET LOC.S2 TO ZERO 
7 =$SVPC tt RESTORE PC 

s RRARLAKA KEELER ELE A ER RA AEA EKA EAA AE RRS REELS RELA E RE LEA RELL LEES 

;NOTE: PROGRAM HAS BEEN MODIFIED TO RUN WITHOUT SWITCH REGISTER 

5 HEME IEMA HE Re HEHE EEE AAA ALAA ERE REAL ERE E ELAR EERE ERE EE EEEEEEEEEES 

2176 
SWITCH: 200 sDRIVE SELECT MAP(DEFAULT=DRIVE 0;9 TRK) 

.-=200 
JMP START 
=1000 

MTC 172522 
BC 172524 
CA 172526 
MTD 172530 
MTRO 172532 
SUR: 177570 
TKS: 177560 
TKB: 177562 
TPS: 177564 
TPB: 177566 
MTV: ee4 
CC: 177776 
R10: 
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803 00,034 990909 Rll 
804 001036 000000 Rie 
825 901040 900009 R13: 

if RE BIBS 

n
y
 



pwc ee 

O4-NOV-76 12:02 PAGE 23 

; INITIALIZE STACK 
;SET PRIORITY LEVEL 7 

;PRINT TITLE 
sSEE IF LOAD MEDIUM 

NOT: BR 

;PRINT_NO TEST 
sEND_TEST 
SAVE ORIVES SELECTED 

;RESET DRIVES 
:START REWIND 
; DONE ALL DRIVES? 
3NO 
;WAIT FOR BOT 
s DONE ALL ORIVES? 

ppAlT "FUNCTION 

;PRINT “UNIT” 

;PRINT DRIVE “NUMBER” 
: DONE ALL DRIVES? 

MAINDEC=11-D2TME-C-0 | TM,A,B-11/TULO,W.N DRIVE FUNCTION TIMER MACYI1 27(722) 
| OZTMEC.SRC ACTIL HOOKS 

809 oC104% 9127068 co91900 START: MUV HSTACK, %6 
gio oo10S2 Ol2e777 SCO340 177750 MOV #340. atc 
B11 001080 010737 O1l4ie 010406 MOV aHSG08, MESAGE 
812 OO01066 O04737 010266 JSR 
813 O01C72 iee737 Oocccoy op0041 CMPB “a sea 
814 001100 001007 BNE ST - IF N 
815 oil 12737 012013 019406 MOV 8MSG31, MESAGE 

; 1B 091110 O47 ? 010c6 JSR “47 TOP 
afl " B!7 001114 o00137 oO7142 IMP Tl 

{ B18 OOllec 013737 O00176 0C7320 STO: MoV SWITCH, DRIVES 
819 OOlle6 001006 BNE 1$ 
B20 001130 912737 O11727 010405 MOV #MSG30, MESAGE 
821 001138 004737 010266 JSR “7, TOP 
S22 ooll42 ogocdo HALT 
823 091144 004737 O07204 1$: JSR “7 , RSFDRV 
824 001150 O04737 OO7422 Sti: JSR “47, STRREW 

, $25 001154 004737 007250 JSR 47° CHGDRV 
| 826 001160 900773 . BR stl 

Be? OCOli6e 004737 S074be Ste: JSR “7, WATREW 
B28 COl1l66 004737 OO72S0 JSR 47° CHGDRV 
E23 601172 990773 BR STD °N 

B31 PRINT HEADER 

833 001174 012737 O10410 010406 MOV aHsc2 MESAGE 
B34 OOl202 004737 O10266 JSR TOP 

| 835 991206 012737 C1O434 O10406 ST3: MOV arsceR, MESAGE 
B3% 991214 004737 010266 JSR TOP’ 
837 Olee0 013737 O0732e2e 010250 MOV FORIVE, DIGIT 
838 OO0le26 000337 O10250 SWAB DIGIT 
839 OO0le32 042737 177770 010250 BIC #177770 DIGIT 
840 O0:e40 052737 OCO0060 o10250 BIS 1GtT 
B41 001246 105777 177550 TSTB ars 
B42 OC01e52 100375 Bel 
843 001254 613777 910250 177542 MOV brert aTPB 
B44 651262 004737 007250 JSR 7?  CHGDRV 
BYs OOlsts 000747 BR ST3 
@48 001270 004737 cO7492 JSR 47, ST1S STORE ONES IN WRITE BUFFER 
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B47 ;TIME WRITE FROM 80T DELAY, AND WRITE SHUTDOWN 

849 901274 012700 007550 Tl: MOV #T™™1,%0 “INITIALIZE TIME BUFFERS 
859 001300 Ol2701 oc7574 MOV #72" %1 
851 001204 004737 087364 Tia: JSR “? WRINT 
852 001310 013777 OO732e2 177464 MOV FDRIVE, aMTC -SELECT DRIVE 
853 001316 9S2777 oO400gS 177456 91S 840005, aMTC -890 BPI, WRITE, GO 
854 001324 005037 OO7S4 CLR TIME 
855 001330 Oee77? OledSe 177450 T:B: ¢é #WBUF+2,9CA :IS 2ND WORD OUTPUT? 
855 001336 003403 BLE TIC :YES 

001340 004737 007524 JSR “42, TIMER -NO, COUNT TIME 
858 001344 090771 BR T18 
859 OO134. 013720 o07s46 TiC: MOV TIME, (0)+ -SAVE “WRITE FROM BOT DELAY” TIME 
860 001352 005037 907546 cu TIME 
85) 961355 605777 177422 *ST aBc >SEE IF WORD COUNT DONE 
862 001362 001375 BNE _-4 :IF NOT: BR 
S63 001364 O32777 OO0010 17740E TIL: BIT 810,aMTS “HAS SETTLEDOWN SET? 
BEY 001372 901003 BNE TIE ry 
865 001374 004737 9so7S524 JSR 47, TIMER *NO, COUNT TIME 
866 OOl400 OD0771 BR T16 
867 O01492 013721 907546 TIE: MOV TIME, (1)+ sSAVE “WRITE SHUTDOWN” TIME 
868 o001406 O04737 007250 JSR 4“? CHGDRV >DONE ALL DRIVES 
869 OOl4le 600734 BR TIA :NO 
279 OO1414 012720 177777 MOV 8-1,(0)+ “TERMINATE TIMES 
871 001420 Ole7el 177777 MOV #-1) (1)+ ? TERMINATE TIMES 
B72 001484 Ole73? O104S0 O10406 MOV - aNSG3, MESAGE 
873 001432 Ol2e709 007550 MOV #71. %0 
£74 091436 O94737 O10010 JSR 47. TYPTIM -PRINT “WRITE FROM BOT DELAY" TIMES 
e75 80ls42 Ole737 O10476 Clo4o6 MOV —-#MSG4, MESAGE 
876 8014S9 Sie700 097574 MOY #TMe, 20 
B77 COitt4 o04737 010919 JSR <7, TYPTIM 3PRINT “WRITE SHUTDOWN” TIMES 
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004737 
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012700 
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ALTLL HOOKS 

007204 

007546 
01205e 

007524 

007546 
007546 
177232 

000019 

177210 

007524 

007545 
007250 

177777 
177777 
010Se24 
007550 
010010 
0105Se 
907574 
010010 

A? z7 
177266 

177260 

177216 

o1o4cs 

010406 

: TIME WRISE START AND SETTLECOWN DELAY 

Te: JSR 4,7, RSFORY sRESET DRIVE SELECTIGN 
MOV 8TAL, 40 
MOV aT42. 4%] 

Tea: JSR 47, WRINT 
MOV  FDRIVE,OMTC —s-_ SELECT _DRIVE 
BIS BYOOCE; aNTC -800 SPI, WRITE, GO 
CLR TIME 

Tee: CNP #WBUF+2,aCA 31S 2ND WORD OUTPUT 
BLE T2c YES 
JER 2 TIMER *NO, COUNT TIME 

Tee: MOV TIME, (0)+ sSAVE “WRITE START” TIME 
CLR TIME 
TST aBC 
BNE 4 
BIT #10, aMTS 
BEQ .- sWAIT FOR SETTLEDOWN TO SET 

T20: ROR aMTs 
BCS Toe sWAIT FOR TU READY 
JSR 4? TIMER 
BR Teh 

TOE: MOV TIME, (1)+ sSAVE “SETTLEDOWN” TIME 
JSR 47, CHGDRV 
BR T2A 
MOV #-1,(0)+ - TERMINATE TIMES 
MOV = wl (14 ;TERMINATE TIMES 
MOV _ #MSGS, MESAGE 
MOV BTM, 20 
JSR 47, TYPTIM sPRINT “WRITE START” TIMES 
MOV #SG6 , MESAGE 
MOV #T™M2, 40 
JSR “7, TYPTIM :PRINT “SE'TLEDOWN” TIMES 
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313 : TIME WRITE 70 ERASE HEAD 
1 “LONG RECORD WAS PREVIOUSLY WRITTEN 

914 :WRITE A 3 BYTE RECORD AND FOWER CLEAR 
gis “DISTANCE FROM NEW DATA TO OLD IS 
giB :ERASE HEAD DISTANCE 

' 918 001656 904737 oOr4e2 13: JSR “7, STRREW -START REWIND 
919 OO01662 004737 9007250 JSR 4.7, CHGORV DONE ALL DRIVES? 
929 001666 000773 BR T3’ -NO 
821 001670 604737 oOO7462 T3A: JSR 4.7, WATREW *1S DRIVE AT BOT? 
S22 001674 604737 GO72S0 JSR “7 CHGDRV ; DONE ALL DRIVES 
923 901700 000773 BR T3A :NO 
954 001702 612777 177775 177074 T3B: MOV #-3, 08C °3 BYTE RECORD 
S25 001710 012777 012050 177970 MOV HuBOF aca INITIALIZE CURRENT ACDRESS 
956 091716 013777 QO?3e2 177056 MOV FDRIVE, aMTC ‘SELECT DRIVE 

| 437 901724 052777 O40005 177050 BIS 840005; aMTC :BO08PI, WRITE, GO 
$28 001732 005777 177046 TST aBC 

| 929 001736 901375 BNE 
‘ 939 001740 OSe777 910000 177034 BIS ¥ido00 QMTC POWER CLEAR 
| 931 901746 004737 007422 JSR “42, STRREW START REWIND 

932 001752 004737 907250 JSR 47’ CHGDRV ; DONE ALL ORIVES 
, 933 001756 ocd751 BR T38 ;NO 

934 001760 004737 o07462 T3C: JSR “7 ,WATREW ‘DRIVE AT BOT 
935 001764 004727 007250 JSR 47° CHGORV “DONE ALL DRIVES 
$36 901770 090773 BR T3¢ :NO 

, 938 sNOM THAT ALL DRIVES ARE AT BOT AGAIN 
333 :READ OVER PARTIAL RECORD 

941 001772 012700 007550 MOV #TML.%0 
942 001776 012777 177775 177006 T3D: MOV #-3, 3BC 
943 002004 012777 Ol2050 176774 MOV #WBUF.3CA 
944 Q02012 013777 O07322e 176762 MOV FDRIVE, aMTC sSELECT DRIVE 
945 002020 052777 O40003 176754 BIS #40003; aMTC :BOOBPI, READ, Gi 
S46 COcte6 005037 007546 CLR TIME -CLEAR TIME 
947 002032 022777 177777 176744 CMP #~1, 3BC 
948 O0c040 001374 BNE .-b 
949 O02042 005777 176736 T3E: ‘TST JBC WAIT FOR NEXT WORD IN 
950 ooc046 001403 BEQ T3F * HAV 
951 99200SO 004737 007524 JSR “4.7, TIMER :NO, COUNT TIME: 
952 092054 900772 BR 13 
853 cO20S6 013720 o07S46 T3F: MOV TIME, (0)+ sSAVE “WRITE TO ERASE HEAD TINE” 
964 O92e0b2 006077 176712 ROR aMTS 
96S C0206 103375 BCC <4 sAWAIT TUR 
956 002070 004737 0O07250 ISR 4.7, CHGDRV “DONE ALL DRIVES 
957 002074 cp0740 BR Tap :NO 
958 002075 012720 177777 MOV (0)+ TERMINATE TIMES 
869 002102 Ole737 O10600 o10406 MOV angg7, MESAGE 
960 002110 412700 007550 MOV eTM1, 20 
961 002114 005737 010010 JSR “7, TYPTIM sPRINT “WRITE TO ERASE HEAD TIMES” 
S62 092120 o04737 O07422 T3¢: JSR 47, STRREW START REWIND 
963 O0cle4 004737 O07250 JSR “7° CHGDRV ; DONE ALL DRIVES 
864 002130 000773 BR T3¢ -NO 
S65 002132 004737 o07462 T3H: JSR 47, WATREW ‘DRIVE AT BOT 
966 002136 004737 GO7250 JSR %7' CHGDRV “DONE ALL DRIVES 
S67 O02142 000773 BR T3H :NO 
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OINCE CAA Dati toe TMA. SLi TULO.WN DRIVE FUNCTICN TIMER MACYI1 270702) SY-NOV-76 12:02 PAGE 27 

RoTi1 HOOKS" 

iT M WBTIE HONSTOP_GAP, BACKSPACE SHUTDOWN AND READ SHUTCO SW 
aek aan E RE NBA FSi Ou ib one Re Wipe None eB 
970 POLLBWeD BY ONE Re CORD START-STO 
971 -FOLLOKED BY WRITE- POOR VSEACE-REAC-URITE 
278 -FOILOAED BY WRITE-BACKSPACE-WRITE 

74 002144 904737 cO7402 T4: JSR 47, 5T1S 
975 O921S0 012700 007550 MOV 87M, 79 sINITIALIZE TIME BUFFERS 
gvm& 002154 1270) o07574 MOV aTMe.%1 
$77 O0e16C Ote7Ge o07é20 . MOV 8TM3,%2 
978 c0cl164 005637 097546 THAR: CLR TIME’ 
979 902170 004737 007364 JER “4? RINT 
98g 002174 013777 O07322 176699 MOV FORIVE, aMTC ; TRACK AND DRIVE NUMBERS 
681 G02202 0$2777 o40005 176572 BIS s4000S.aMTo :600 BPI, WRITE, GO 
$82 O62219 69040 NOP 
S83 Cdezi2 032777 000091 176560 BIT $1, aMTS 
384 OO22e0 9 oci774 BEQ 6 AWAIT TUR 

336 sHAVE FIRST RECORD WRITTEN, GO NONSTOP 

988 o02222 004737 007364 ISR 47, WRINT 
989 O0c226 005277 176550 INC antc G0 
990 CO02232 023777 Ol2e052 176546 THA: CMP #hiBLF +2, aca -IS 2ND WORD OUTPUT? 
@31 O02240 003403 BLE T4B 7Y 
992 OO2242 004737 007524 ISR 47. TIMER *NO, COUNT TIME 
993 002246 000771 BR T4A 
994 002250 013720 007546 THB: MOV TIME, (0)+ sSAVE “WRITE NONSTOP GAP” TIME 
995 02254 095037 o07545 CLR TIME’ 
996 002260 105777 176516 TSTB ant 
997 OCec64 100375 BPL sWAIT FOR CU READY 
998 O02c66 006077 176506 ROR ais 
333 002272 103375 BCC ;WAIT FOR TU READY 

1091 : WRITE=BACKSPACE -READ-WRITE 
c 

1003 002274 004737 007364 JSR 47 WRINT 
1904 Og2300 613777 007322 176474 MOV FDRIVE, aMTC “DRIVE SELECT 
1095 0023068 052777 O40007 176466 BIS 40007, IMTC -800 BPI, WRITE EOF, GO 
1096 002314 105777 176462 TSTB antec 
1007 O02320 100375 BPL sWAIT FOR CU READY 
1008 O0232¢2 906077 1764Se ROR ants 
1009 002326 103375 gcc sAWAIT TUR 
1010 0092330 012777 177777 176446 MOv 1, dBc *BACKSPACE 1 RECORD 
1011 002336 042777 OONS16 176436 BiC #16, aMTC 
$012 002344 052777 Cd0013 176430 BIS #13, 9MTC -SPACE REVERSE, GO 
1013 CO23S2 O00240 NOP 
1014 002354 032777 O40000 176416 THBA: BIT #40000, aMTS ;SEE IF EOF 
1015 002362 001774 PEQ T4BA -IF NOT: BR 
$016 002364 000240 NOP 
1017 002366 oOO0e40 NOP 
1018 002370 032777 OO00OD1O 176402 THC: BIT #10,aMTS sHAS SETTLEDOWN SET? 
1919 002376 001003 BNE THO “YES 
1920 OO02400 004737 007524 JSR “7 TIMER =NO, COUNT TIME 
1921 O0e404 000771 BP Tut 
Gee 002406 OO06077 176366 THD: ROR ants 

es 002412 203375 BCC 274 ;WAIT FOR TU READY 
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B03 
1 MAANSES TMA Besl Told CRIME FUNITICN TIMER MACYLL 27.7Ses SHeNOv-76 12:02 PASE 28 “L1-D27ME-2-£ 
Stree SRS ASTI! 490K§ 

Loy OCEHIY 3372) OST S6g MOV TIME. (14 sSAVE “BAZKSEACE SHUTDSWN” TIME 
i=35 555430 73? (567364 35P “2 WRINT 
1536 O6f4e4 095037 007546 LR sCOTIME 
13° o88430 13777 Oor3e2 176344 MOV FORIVE, aMTC sSELECT ORIVE 
1528 900436 OSer7r 049095 176336 BIS 849093, sMTC "800 BPI, READ, GC 
1023 COoW4 O3e777 O49900 176326 THDA: BIT 845000, aMTS 
1030 O0e4S2 901774 . SEO T4DA SALT EOF 
S53) OOoNS4 O32777 OOOO) 176216 THE: BIT 810, aNTS “HAS SETTLEDOWN SET? 
1032 O0e462 001903 BNE THF “yi 
i=33 900464 OC4737 OO7S24 SR “? TIMER =NO, COUNT TIME 
1234 o0e470 900771 BR THe 
1335 OGeN7e 906077 176302 THF: ROR anTs ; _ 
1236 OGe8476 19337 3r¢ 74 sWAIT FOR Tu READY 
:C37 002500 013722 O07S46 Moy TIME (2)+ “SAVE “READ SHUTDOWN” TIME 
1538 992604 904737 O07250 ISR %? CHGDRV 
1939 902510 BR T4AA 
'940 OO02SSl2 Oleved 177777 MOV 8-1, (0)¢ sTERMINATE TIMES 
3041 962516 Ol2721 i77777 MOV el. (1+ “TERMINATE TIMES 
B42 092622 Ole?22 177777 MOV a-1.(2)+ ?TERMINATE TIMES 
[043 002626 012737 C1654 OICcHce MOV BMSU5, HESASE 
1344 909634 612700 007574 MOV sTM2. 4.0 
1345 902540 O04737 010010 JSR “7, TYPTIM sPRINT “BACKSPACE SHUTDOWN” TIMES 
1046 O02S44 Ole737 010702 OICHCS MOV aMSG10, MESAGE 
1947 902552 007620 MOV 8783, 20 
1048 005656 010019 JSR “7, TYPTIM ;PRINT “READ SHUTDOWN” TIMES 
1029 002562 004737 007402 JER “7.5715 
3050 002666 904737 cO7422 THFA: JSR 4.7, STRREW >START REWIND 
'351 002672 737 007259 JSR “7 CHGORV :CHANGE DRIVE 
3052 302576 BR THEA 
1053 002600 004737 o074b2 TUFB: JSR +7, WATREW sAWAIT BOT 
3954 002604 004737 007250 J5R 4.7" CHGDRV *CHANSE CRIVE 
3255 902610 000773 BR TuFS 
1956 O0e612 000240 NOP 
1057 0020614 004737 007364 THC: = J “4? WRINT -SET UP FOR WRITE 
[968 OGe620 013777 CC7322 176154 MOV FDRIVE,aMTC -SET DRIVE NUMBER 
1059 002626 O49959S 176346 BIS 840905, aNTC “CET 800 BPI, WRITE, Go 
$36 502634 105777 176142 TSTB = OMTC 
1061 32640 160375 BPL <4 “AWAIT CUR 
Ife O0e642 006077 176132 ROR aMTSs 
1563 992646 103375 gcc 4 sAWAIT TUR 
$064 O92650 d0de40 NOP : 
1565 OSe652 004737 907264 JSR “7 WRINT “SET UP FOR NEXT WRITE 
1966 952656 005277 176120 INC antec ET 60 
1567 105777 176114 TSTB 2s NTC 
1368 100375 BPL 4 AWAIT CUR 
1269 OCCE70 006077 176104 ROR aMTS 
1079 OCS674 103375 BCC 4 sAWAIT TUR ; 
1971 QO267B 004737 007364 JSR 47 WRINT “SET UP FOR NEXT WRITE 
1672 002702 005277 176074 INC antec :SET GO 
£973 00 105777 176670 TSTB = AMT 
1674 O02e712 100375 BPL 4 sAWAIT CUR 
1675 0652714 006077 176960 ROR ants 
1276 O02e72e0 103375 _ BCC <4 SAWAIT TUR 
1077 002722 004737 co7E50 JSR 47, CHGDRV :CHANGE DRIVE 
[276 90e7e6 009732 BR THEC 
167g 902730 600240 NOP 
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©»
) -L1-DETME=C-5 TMA, SH11 TULO.WLN ORIVE FUNCTION TIMER MACYI1 27(732) O4-NOV-76 12:62 PAGE 39 

SRC ALTIL HOOKS 

shRITE RECORDS 79 SE USED IN GAP TEST 

092732 ocNT3? 007364 T43: JSR “7 WRINT 
O02736 O13777 OfT322 175036 MOV FDRIVE, aMTC “SELECT DRIVE 
cos744 052777 O49905 176030 BIS #40005; amTC *BOO BPI, WRITE, GC 
O027S2 105777 176Ce4 TSTB ant C 
002756 100375 BPL -WAIT FOR CU READY 
002760 006077 176014 3 HTS 
002764 103375 BCC 4 sAWAIT TUR 
002766 004737 007364 TSR 47 WRINT 
002772 O00S277 176904 INC ants :G0 NONSTOP 
002776 105777 176000 TSTB so MTC 
003002 100275 BPL <4 “WAIT FOR CU READY 
03004 006077 175770 ROR ants 
003010 103275 BCC sAWAIT TUR 
003012 012777 177777 175764 MOV ‘1 aac 
003020 013777 o07222 175754 MOV FORTVE, aMTC sSELECT DRIVE 
003026 OS2777 S40013 75746 BIS #40013; INTC :800 BPI, BACKSPACE, GO 
003034 105777 175742 TSTB oa Te 
903040 100375 BPL -WAIT FOR CU READY 
903042 006077 175732 ROR ants 
003046 103375 BCC sAWAIT TUR 
902950 004727 007364 JSR 47 A URINT 
003054 013777 007322 175720 MOV FDRIVE, aMTC 
003062 052777 O4000S 1767!2 BIS e40005, aMTc -800 BPI, WRITE, GO 
003070 105777 175706 TSTB aM Me 
093074 100375 BPL 

3 006077 175676 ROR snts 
903102 103375 BCC sAWAIT TUR 
003104 012737 177777 901034 MOV #-1,Ri1 s INDICATES BACK 3 COMPLETE 
903112 012737 177777 001036 MOV 8-1'R12 * INDICATES BACK 4 COMPLETE 
003i20 912737 177777 C9140 MOV 8-1'R13 SINDICATES BACK S COMPLETE 
C23ip6 912737 177776 dolcse MOV 8-2/R10 "FIRST SEQUENCE BACK 2 TIMES 
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03 
CoLL-DETME-C-b TMA, 3-11 TUIOWWN DRIVE FUNCTION TIMER MACYI1 27(732) OY4-NOV-76 12:02 PAGE 31 
SRC ASTI HOOKS 

SNOW WRITE, BACKSPACE, WRITE, BACKSPACE, wRITE 
:GAP SHOULD GET LARGER 

093134 OO4737 007364 MULWRT: JSR 4,7 WRINT 
003140 OcSer? 175636 INC = atc ;GO NONSTOP 
603144 105777 175632 TSTB = ATC 
003150 100375 SPL 4 sWAIT FOR DONE 
003152 006077 17S6e2 ROR ants 
003156 103375 Bcc 4 AWAIT TUR 
OO3160 0:2777 177777 175616 MULBAK: MOV #-1, 08 *BACKSPACE 1 RECORD 
003166 O4e777 O00016 175656 BIC 816 aNTC 
003174 OSe777 009013 175699 SIS $13. anTC -SET SACKSPACE, GO 
oo32d2 105777 176574 TS73) amr . 

100275 BPL <4 “WAIT FOR BACKSPACE DONE 
093210 77 175564 ROR anTS 
093214 103375 BCC 74 sRWAIT TUR 
903216 004737 007364 JSR 4? WRINT 
003222 042777 OOOCI6 175552 BIC #16, aMTC 

0S8777 90C00S 175544 BIS #5, MTC ;SET WRITE, GO 
00323) 105777 175540 STB 0s atc 
003242 100375 BPL <4 ;WAIT FOR WRITE DONE 
DO3e44 096077 175530 ROR ants 
003250 103375 BCC <4 sAWAIT TUR 
903262 005227 001032 INC RID *BACKSPACED ENOUGH TIMES? 
903256 001340 BNE MULBAK "NO BACKSPACE AND WRITE AGAIN 
003260 005237 001034 INC Ril ‘CONE 3 BACKSPACE SEQUENCES? 
003264 O01004 BNE MUL 1 : YES 

012737 177775 001932 MOV #-3,R10 
903274 ON07i7 BR MULWRT 
905276 005237 001036 MUL: INC Rie sDONE 4 BACKSPACE SEQUENCES? 
003302 o01004 BNE MUL2 :ES 

012737 177774 001032 MOV #-45 RID 
003312 000710 BR MULWRT 
002314 005237 001040 MUL2: INC R13 sDONE 5 BACKSPACE SEQUENCES? 
003320 001004 BNE MUL3 = YES 
003322 012737 177773 901032 MOV #-5. R10 
003330 000701 BR MULWRT 
003332 006077 175442 MUL3: ROR ants 
603336 103375 BCC 4 “WAIT FOR TU READY 
932340 004737 007422 JSR 47, STRREW START REWIND 
OC2344 904737 007250 JSR “7 CHGDRV 
£92350 000137 992732 JMP T4é 
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MAINDEC-1I-DITME-C-9 9 TM,A.S-31 TULO.W.N DRIVE FUNCTION TIMER MACYI1 27(732) CH-NOV-7& 12:G2 PAGE 32 
DETMEC. SRC ASTIL HOOKS 

1157 sNOW READ NONSTOP 
1158 “ACCUMULATE GAP TIMES ON READ 
1159 : TYPE ACCUMULATED TIMES AT END OF READ 
1169 :GAPi SHOULC = GAP2, GAPS <GAPL AND GAPe2 
1161 -SAP4 THRU GAPS SHOULD GET INCREASINGLY LONGER 
1162 co33s4 coso37 co1042 CLR TSORV 

' }164 003360 094737 907462 TS: JSR “7 , WATREW 
' 1185 003364 o04737 007364 J5R 47 WRINT 
; 1366 903370 912700 007650 MOV aTML 4% 
; 1187 74 063700 001042 ADD TSDRY “0 
' %168 003400 019777 007322 175374 MOV FORI' ec, aMTc -SELECT DRIVE 

1158S OO3495 o62777 O400C3 176366 BIS 8400 33, INTC -B00 BPI, READ, GO 
. LPO OC341% 912737 177770 091932 MOV 8-8 R10 “COUNT 8 GAPS 
; itz) O934ee 10577- 175354 TSA: TSTB) AMT; 

1172 AAW, 150575 BPL vot :WAIT FOR CU READY 
ti73 003430 006077 175344 ROR aM” s 
1174 003434 103375 gcc ot sAWAIT TUR 
1175 003436 004737 907364 JSR “7, ARINT 
117 O03442 005037 O07545 CLR TIA: 
1177 002446 005277 175330 INC arirt GO NONSTOP 
1178 003452 022777 O1e0S2 175326 TSB: CMP #WBUF +2, 9CA "IS 2@ND WORD OUTPUT 
1173 003460 093403 BLE TSC : YES 
1180 OO3462e 004727 007524 JSR 4? TIMER *NO, COUNT TIME 
1181 003486 000771 BR :) 
1182 003470 613720 o07S46 TSC: MOV TIME, (O)+ -SAVE GAP TIME 
1183 OOM74 012710 177777 MOV #-1, (0) ‘TERMINATE, JUST IN CASE AT END 
1784 903500 O6e700 op0022 apo #22; 40 *STEP GAP POINTER 
1185 903504 005237 O01032 INC RIO -DONE ALL 8 GAPS? 
1186 003510 001344 BNE TSA “NO 
1187 003512 006077 17S26e ROR ants 
i188 003516 103375 Bcc 4 “WAIT FOR TU READY 
1:89 003520 004737 o07422 JSR 47, STRREW START REWIND 
1190 093524 062737 oO00002 oD104e2 Adc #2; TSORV :+2 TO DRIVE TIME POINTER 
1191 003532 004737 007250 JSR 47 CHGDRV 
1192 003536 000710 BR TS 
1193 003540 112737 oO00061 011007 MOVB #1. MSGLIA+6 
1194 003546 Ol°0737 010730 010496 MOV #MSG11, MESAGE 
1198S O003SS4 004737 010266 JSR 47 TOP 
1196 993560 012737 O11001 010406 MOV #M5G11A, MESAGE 
1197 003566 912700 007550 MOV #7M1, 40 
1198 003572 004737 oO100I0 JSR “7, TYPTIM :PRINT “GAP 1" 
1199 003576 105237 011007 INCB = MSG1 1046 
1200 003602 012737 O11001 O10406 MOV #4SG11A, MESAGE 
1201 003610 012700 007574 MOV #TM2, 40 
i202 003614 004737 010010 JSR “7 TYPTIM :PRINT “GAP 2” 
1203 003620 i 011007 INCB = MSGLIAtE 
1e04 O00 12737 O11001 010406 MOV 8MSG11A, MESAGE 
$20S 003632 012700 007620 MOV #7M3, “0 
1206 003636 004737 010010 JSR “7, TYPTIM sPRINT “GAP 3" 
1207 003642 105237 011007 INCB MSGLIASE 
1208 003646 012737 O11001 o10406 MOV 8MSG11A, MESAGE 
1209 603654 012700 007644 MOV aTM4. 40 
1210 093660 004737 010010 JSR 47, TYPTIM SPRINT "GAP 4” 
tell OO3664 105237 011007 INCB MSOCLIA+6 
1212 003670 012737 O11001 o10406 MOV #MSG11A, MESAGE 
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Co11-D2TNE-C-D 
SRC 

012700 

013721 

G03 
TMA,S-ha- TUSO.W.N DRIVE FUNCTICN TIMER MACY11 27(722) O4-NOV-76 12:02 PAGE 33 

ACT21 HOOKS 

019016 
007402 

907550 
007574 
007364 
007322 
174754 

174744 

040905 
Co0049 

010000 
007322 

007524 

O12083 
007524 

174552 

007546 

0104C6 

010406 

c104CE 

174760 

174736 
174726 

174726 
174712 

174666 
174662 
174652 
174650 

174604 
174576 
174574 

3 TIME WRITE 

Té: 

TEA: 

T6B: 

Tec: 

TeD: 

TEE: 

aTMS , 0 
“2. TYPTIM 
MSGLIA+6 + 

ariSG11A, MESAGE 
#TM6,7%0 
47, TYPTIM 
MSG11A+6 1A+ 
#MSG11A, MESAGE 
M7, 40 & 4 

%7 TYPTIM 
MSGLIA+6 
#MSG11A, MESAGE 
TMB, 40 TMB, % 

47, TYPTIM 
“47,5715 

START NOT AT BOT 

eTM1,%0 
#TM2)%! 
“47 WRINT 
FDRIVE, MTC 
aMTc 
4 
aMTs 
“4 

840005, INTC 
rap tt0, atts 

#10000, aMTC 
FORIVE. aMTC 
%7, WRINT 
ants 

TIME 
FDRIVE, aMTC 
#160006, 3BC 
840005, aMTC 
SWBUF +2, JCA 
TEC 
“7, TIMER 
TbB 
ants 
o4 
TIME, (0)+ 
TIME 
“4? WRINT 
FORIVE, aMTC 
#40015! aMTC 
sUBUF +2, JCA 
TbE 
47, TIMER 
Tab 
aMTs 
74 
TIME, (1)+ 

;PRINT “GAP S” 

:PRINT "GAP 6” 

:PRINT “GAP 7" 

;PRINT “GAP 8” 

;SELECT DRIVE 

;WAIT_FOR TU READY 
;800 BPI, WRITE, GO 

;WAIT FOR BOT TO CLEAR 
:POWER CLEAR 

;WAIT FOR TU READY 

-SELECT DRIVE 
:SET FOR VERY LONG RECORD 
"800 BPI, WRITE, GO 
71S 2ND WORD OutPUT? 
> YES 
sNO, COUNT TIME 

;WAIT FOR TU READY 
;SAVE "WRITE START” TIME 

sSELECT DRIVE 
:800 BPI, WRITE XIRG, GO 
:18 2NO WORD OUTPUT 

"NO COUNT TIME 

;WAIT FOR TU READY 
;SAVE “WRITE XIRG” TIME 

— 
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DZTMEC.SR 

oC4234 

OO44S4 
094460 
OO4464 
OO4465 
004472 
D04476 
004502 

OO4SO4 
004510 
004514 
004522 

—— = 

C=11-D2TME-2-D TMA Sli TOLO WN DRIVE FUNCTION TIMER MACY11 e7 (732) 
ASTI] HOOKS 

004737 

000773 

012700 
005037 
012777 
012777 

007422 
007250 

17777 

040003 
0!20Se2 

007524 

007S46 
174400 

174370 

007250 

174354 

177777 
011055 
007550 
010010 
007402 

007422 
007250 

177777 
007462 
007250 

007550 
007546 
177775 
012050 

010406 

010406 

174434 
174426 
174424 

C10406 

174262 
174256 

JSR “47, STRREW 
JSR 4? CHGDRV 
BR TbA 
MOV #-1,(0)¢ 
MOV @-1 (li¢ 
MOV a MSGS, MESAGE 
MOV 87M1.%0 
JSR 47 TYPTIM 
MSV #MSG12. MESAGE 
MOV sT2, 40 
JSR “47, TYPTIM 

TeF: JSR “7 WATREW 
JSR %? CHGDRV 
BR TEE 

sNOW TIME “READ FROM BOT DELAY 

17: MOV 8™M1,%0 
T7A: CLR TIME 

JSR 4? WRINT 
MOV FDRIVE, MTC 
BIS #40003. MTC 

T7B: CMP SBUF +2, JCA 
BLE T7C 
JSR 47, TIMER 
BR 178 

T7C: MOV TIME, (0)+ 
TSTB. 2s ATC 
BPL 4 
ROR aMTS 
BCC 4 
JSR 47 CHGDRV 
BR T7A 
ROR aMTs 
BCC <4 
MOV #-1, (0)+ 
MOV aMSG13, MESAGE 
MOV #71, 40 
JSR 47, TYPTIM 
JSR “7,5T1S 

18: JSR “7, STRREW 
JSR “47. CHGDRV 
BR T8 
MOV #-1,(0)+ 

TBA: JSR 47 , WATREW 
JSR 47 CHGDRY 
BR TBA 

;TIME “WRITE EOF” 
;WRITE A 3 BYTE RECORD FROM BOT FOLLOWED BY AN EOF. 

T9: MOV 
CLR 
MOV 
MOV 

#TM1, 40 
TIME 
#-3. ,dBC 
#WBLF JCA 

; TERMINATE TIMES 
; TERMINATE TIMES 

; TYPE “WRITE START” TIME 

;T¢PE “WRITE XIRG” TIME 

;WATT FOR ALL ORIVES AT BOT. 

“SELECT DRIVE 
:800 BPI, READ GO 
315 2ND WORD INPUT? 

“NO COUNT TIME 

“SAVE "READ FROM BOT” TIME 

;WAIT FOR CU READY. 

sAWAIT TUR 
DONE ALL DRIVES” 

TERMINATE TIMES 

;PRINT "READ FROM BOT” TIME 

;REWIND 
s ANYMORE DRIVES? 

“TERMINATE TIMES 

;sWRITE 3 BYTES 

C4-NOV-76 1le:Ce PAGE 34 



tao oo 

1325 
1326 

C 
MAINDEC-11-DOTME-C-0 
DCTMEC.SR 

0S2777 

000773 

103 
TM. A.S-11/TUIOW.N DRIVE FUNCTION TIMER MACYL1 27(732) O4-NOV-76 12:02 PAGE 35 

ASTIL HOOKS 

007322 
040005 
174232 

174222 

000016 
000007 
174202 

007524 

174164 

007524 

007546 
007422 

007250 

174e44 
174836 

174214 
174206 

010406 

T3B: 

T90: 

FORIVE, aNTC -SELECT DRIVE 
840005; IMTC -800 BPI, WRITE. GO 
INTC 
-4 

aMTS 
_-4 sWAIT FOR TU READY 
#16, aMTC 
#7, aMTC sWRITE EOF, GO 
antec -1S CU READY SET? 
1$ *YES 
¥%? TIMER *NO, COUNT TIME 
798 
ants 
gC -IF TUR: BR 

2, TIMER ELSE CONTINUE TIMER 

TIME, (0)+ “SAVE “WRITE EOF” TIME 
47, STRREW - REWIND 
47° CHGDRV ;ANYMORE DRIVES? 
TSA “YES 
#-1,(0)+ ‘TERMINATE TIMES 
#MSG15, MESAGE 
#71. 40 
“47, TYPTIM sPRINT “WRITE EOF" TIMES 
47, WATREM 
4,7 CHGDRV 
736 



rcc7 we ee te 

| MAINDEC=11-DZTME-<-5 
DZTMEC. SRC 

CO4$76 
004702 
004706 
004712 
QOYX71E 
004724 
004732 
004740 

303375 

TMA. 3-11 TULOWW.N DRIVE FUNCTION TIMER MACYI1 27(732) 
ALTI1 HOOKS 

907550 
o07S74 

174030 

174020 

177777 
900016 
Coocl3 
173772 

173762 

177776 
009016 
000011 
177777 

o4C000 

173712 

007524 

040000 

007546 
007546 
007546 

000010 

007524 

on7546 
173622 
176340 
0120S0 
CO7S46 
007322 
173566 

174060 
174054 
174042 
174034 

174014 
174004 
173776 

173756 
173746 
173740 
173734 

173726 

173674 

173642 

173616 
17s6i2 

173574 

03 

: TIME “EOR TO EOF SPACE TIME” 

OY-NOV-76 12:02 PAGE 36 

“SPACE SHUTDOWN” AND “ONE INCH CATA TIME”. 
WRITE A 3 BYTE RECORD OVER ONE PREVIOUSLY WRITTEN 
;BACKSPACE 1 RECORD AND THEN SPACE FORWARD 
;TIME FROM THE END OF rISST RECORD UNTIL EO 

T10: MOV #7M1,%0 
MOV aTMe' ui 
MOV #TM3, “2 

TIA: CLR TIME 
MOV #-3, 98C 
MOV aWBUF JCA 
MOV FORIVE, aMTC 
BIS #40005; aMTC 
TS7B. 0s MTC 
BPL _-4 
ROR aMTS 
BCC <4 
MOV #-1,98C 
BIC $16; aNTC 
BIS 813, MTC 
TST8 3s ame 
BPL -4 
ROR SMTS 
BCC a4 
MOV 8-2, 28C 
BIC #16; MTC 
BIS #11; aMTC 

T108: CMP #-1'aBC 
BNE T108 . 

T1OC: BIT #40000, aMTS 
BNE T100 
ROR ants 
BCS T10CC 
JSR 47. TIMER 
BR T10C 

T10CC: BIT #40000, IMTS 
BNE 7 10D 
CLR TIME 

T1OD: MOV TIME, (0)+ 
CLR TIME 
NOP 
NOP 
NOP 

TIOE: BIT #10, MTS 
BNE T1OF 
ISR 4%? TIMER 
BR TIE 

TIOF: MOV TIME, (1)+ 
ROR aMTs 
BCC 74 
MOV #-200. .a8C 
MOV $hBUF aca 
CLR TIME 
MOV FDRIVE, aMTC 
ROR ants 
BCC 4 

RECORDS 
IS REACHED 

;3 BYTE RECORD 

; SELECT DRIVE 
;800 BPI, WRITE, GO 

;WAIT FOR CU READY 

;AWAIT TUR 
;BACKSPACE 1 RECORD 
;SELECT DRIVE 
;BACKSPACE, GO 

:WAIT FOR CU READY 

AWAIT TUR 
:SPACE FORWARD 2 RECORDS 

;SPACE FORWARD, GO 

;WAIT FOR 1ST RECORD TO BE SPACED OVER 
;18 EOF SET? 
e 
9 

;AWATT TUR 
3NO, COUNT TIME 

sHAVE TU READY 
21S EOF SET? 
*NO, SET ERROR 
“SAVE "EOR TO EOF SPACE TIME™ 

$18, SETTLEDOUN SET? 

:NO, COUNT TIME 

SAVE “SPACE SHUTDOWN" TIME 
SAWAIT TUR 
31 INCH OF DATA 

sSELECT DRIVE 

SAWAIT TUR 



pot cere 

-DITME-¢-9 

0S2777 
Oeer7? 
003374 
005777 
001403 
004737 
909772 

013722 

004737 

012737 
012700 
004737 
012737 
Cl27C0 
004737 

005316 
005324 

052777 

022777 
003403 
004737 
000771 
012720 

oossi2 005037 

TMA, S3-11/TULO,W,N DRIVE FUNCTION TIMER MACYL1 27(732) 
ALTIL HOOKS 

040095 
O12e0Se 

173546 

007524 

007546 
097422 
007250 

177777 
177777 
177777 
011157 
007550 
010010 

011295 

010010 

007550 

007462 
020000 

006032 

020005 

012052 

007524 

007546 
007546 

173560 
173556 

010406 

010496 

00466 

CO7322 

001044 
173342 
173336 

179320 
173312 

173310 

03 

#40005, INTC 

O4-NOV-76 12:62 PAGE 37 

-800 BPI, WRITE, GO 
i15 eND BYTE outPuT 
iYES IS LAST BYTE OUT 

=NO, COUNT TIME 

-SAVE "ONE INCH DATA TIME” 
;REWIND 
; BNYNORE DRIVES? 

TERMINATE TIMES 

;PRINT “ECR TO EOF SPACE TIME” 

;PRINT “SPACE SHUTDOWN” TIME 

;PRINT “ONE INCH DATA TIME” 

;TIME SOME OF PREVIOUS OPERATIONS AT 200 BPI AND SS BPI 

CMP SlBUF +2, aCA 
BGT <6 

T10G: TST dec 
BEO TLOH 
JSR 4? TIMER 
gR T106 

TIOH: MO TIME, (2)4 
JSR 47, 5tRREW 
ISR 47 CHGDRV 
SR 710A 
MOV #-1,(0)+ 
MOV #1) (L)¢+ 
MOV g-l.(2)¢ 
MOV aMSG16 MESAGE 
MOV am, %0 
JSR 47 TYPTIM 
-PRINT STATUS 
HOV #MSGIB. MESAGE 
MOV #TMe, 40 
JSR 47. TYPTIM 
MOV #mSG20, MESAGE 
MOV #73. 40 
JSR “47, TYPTIM 

Tliz MOV #TM1,%0 
iM0V aTMe;%1 
MOV 8TM3, %2 
MOV eTM4Y, 43 
MOV eTMS/ 44 
MOV $TM6, 4S 
CLR TLIT 

T11A: JSR “7 WATREW 
BIT #20000, FDRIVE 
BEQ TI1AA 
JMP TLIP 

TLIAA: MOV #-1, TLLT 
MOV 8-556. .a8C 
MOV SWBUF  aCA 
CLR TIME 
MOV FORIVE, aMTC 
BIS #20005; aMTC 

;INITIALIZE TIME BUFFERS 

2 

;WAIT FOR REWIND 
31S DRIVE 9 TRACK? 
3NO: BR 
"ELSE GET NEXT DRIVE 
INDICATE 7 TRACK 
:S66 BYTES = ONE INCH 

;SELECT DRIVE 
3556 BPI, WRITE, GO 

;TIME “WRITE FROM BOT DELAY” AT SS6 BPI 

TLIB: CMP BUF +2, 9CA 
BLE TLIC 
JSR 47. TIMER 
BR Til 

TLIC: MOV TIME, (0)+ 
CLR TIME 

318 2ND WORD OUT? 

=NO, COUNT TIME 

sSAVE “WRITE FROM BOT DELAY” 



DZTMEC.SRC 

14°71 005536 

147S 905542 

1482 Q05555 
1483 «005572 

-
 

.
 

a@
 

£
 

1487 OOSS76 
1488 O0S6Ce 

1507 o0S7!1e 
1598 005716 

1510 
1S11 
1Sl2 005722 
1513 005726 
i514 005730 
1515 005734 
1516 005736 
1517 QOS744 
1618 005752 

MAINDEC@11-DZTME-o-0 

025037 

peat 

005037 

105777 
100375 
005077 
162375 
012777 
012777 
013777 

TH wore” aA, 8-11 TULO,W.N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 38 

1? 3262 

007524 

007S4& 
007546 

000010 

007524 

007546 
007546 

173176 

000916 
000007 
173156 

172146 

177777 
000916 
000013 

040000 

000010 

007524 

007546 
007546 

173054 

173044 

176724 
012050 
007322 

I7322e 

173142 
173132 
1731e4 

173112 

173076 

173040 
173034 
173022 

;TIME “ONE INCH DATA” AT SS& BPI 

TLIO: TST aBC ;15 BC=0 
BEQ TLIE *YES 
ISR i TIMER -NO, COUNT TIME 

TLiE: MOV TIME, (1)+ -SAVE "1 INCH DATA” TIME 
CLR TIME 

TIME “WRITE SHUTDOWN" AT SS& BPI 

NOP 
NOP 
NOP 

TLIF: BIT 810, MTS :1S SETTLEDOWN SET? 
BNE T116 : YES 
ISR 42 LINER 2NO, COUNT TIME 

TL1G: MOV TIME, (2)+ ;SAVE “WRITE SHUTDOWN” 
CLR TIME 

-TIME “BACKSPACE SHUTDOWN” AT SS& BPI 

ROR ants 
BCC sAWAIT TUR 
BIC v6 aMTC 
BIS #7, MTC -SET WRITE EOF+GO 
TS7B. Ss aC 
BPL <4 ;AWAIT CUR 
ROR ants - 
BCC AWAIT TUR 
MOV 1, aBC 
BIC #16, aMTC 
BIS #13; aMTC sBACKSPACE 1 RECORD, GO 

T11GA: BIT #40000, aMTS 
BEQ T11GA sAWAIT EOF 

Mp 
TLIH: BIT #10. aMTS -1S SETTLEDOWN SET? 

BNE Thit :YE 
JSR 2 LINER *NO COUNT TIME 

T1l1J: MOV TIME, (3)+ ;SAVE “BACKSPACE SHUTDONN™ 
CLR TIME 

“TIME “LAST CHAR IN 10 MTF" AT 5S6 BPI 

TSTB = AMTC SEE IF CUR 
BPL -4 “TF NOT: BR 
ROR ants 
BCC sWAIT FOR TU READY 
MOV iets, aBC S56 BYTES 
MOV #WBUF.3CA 
MOV FDRIVE, atTC sSELECT DRIVE 
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A a RN ER REI 

ocs760 
035766 
005774 
005776 
006C04 

00&06e 

OO60b6 
c0s0re 
006076 

006240 
006244 

006250 
COb254 
06260 
00ecb4 

MAINDEC-11-D2TME-C-0 
DZTMEC.SRC ACTI1 HOOK 

052777 

000137 

012720 
Oie7e21 

fy 5 
029003 
O40050 173004 TII1JA: 

099010 172774 TIIK: 

007524 

007546 
007546 
007546 

007422 
907250 

005406 

177777 
177777 
177777 
177777 
177777 
177777 
001044 

011233 

010010 
007402 

007550 
007574 
007620 
007644 

173014 

010406 

01046 

010406 

010406 

010406 

010406 

TLiLs 

TLIF: 

TLIR: 

Tle: 

03 

Bis #20003, INTC 
BIT #40000, IMT 
BEQ TLIJA 
BIT #10, aMTS 
BNE iL 
ISR “4? TIMER 
BR T1lk 
MOV TIME, (4)+4 
MOV TIME, (5)4 
CLR TIME 
BR TLIR 
CLR (O)+ 
CLR (1l)¢+ 
CLR (2)+ 
CLR (3)+ 
CLR (4)4+ 
CLR (S)+ 
JSR “7, STRREW 
JSR 47, CHGDRY 
BR +4 
BR "+6 
IMP T11A 

MOV #-1,(0)+ 
MOV t-1/(1)+ 
MOV 8-15 (2)+ 
MOV #-1'(3)+ 
MOV #-1/)(4)+ 
MOV #-1,(5)+ 
TST T1if 
BEQ Tle 
MOV #4SG19, MESAGE 
JSR “7 TOP 
MOV —-#MSG3, MESAGE 
MOV #TM1, XO 
JSR “7, TYPTIM 
MOV #MSG20, MESAGE 
MOV #TM2,%0 
JSR 47, TYPTIM 
MOV - #MSG4, MESAGE 
MOV #73, %0 
JSR “7, TYPTIM 
MOV -#MSG3, MESAGE 
MOV #74. 40 
JSR “7. TYPTIM 
MOV 

JSR 47;STIS 

sTIME OPERATIONS AT 200 SPI 

MOV $71, 40 
MOV sTM2, “1 
MOV #TM3,%2 
MOV #TM4,%3 

A.S-11/TUIO,W,N ORIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 39 

;556 BPI, READ, GO 

;AWAIT EOF 
;SEE IF SCWN 
; YES 
3NO COUNT TIME 

;SAVE “READ SHUTDOWN” 

;CLEAR TIMES FOR 9 TRACK ORIVES 

; TERMINATE DRIVES 

HAVE TESTED ANY 7 TRACKS 

“PRINT 

;PRINT 

;PRINT 

;PRINT 

;PRINT 

;PRINT 

“FUNCTIONS AT S56” 

“WRITE FROM BOT DELAY” 

“ONE INCH DATA TIME” 

“WRITE SHUTDOWN” 

“BACKSPACE SHUTDOWN” 

“READ SHUTOOWN” 

sINITIALIZE TIME BUFFERS 
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DZTMEC.SRC 

CC6270 

OO6404 
006410 

006414 

006434 

006440 
O06444 
006446 
006454 
006456 
006462 
OO5464 
006470 

006474 
006500 
006502 
006510 
006516 
006S2e 
006524 
006530 
006532 
006540 
006546 

MAINDEC=11-DZTME-¢-0 
ASTI1 HOOKS 

012704 

05277 

022777 
601403 
004737 
009771 
013720 
C05037 

005777 
091403 
004737 
000772 
013721 
005037 

005777 
001375 
032777 
001003 
004737 
000771 
013722 
095037 

006077 
103375 
042777 
052777 
105777 
100275 
008077 
103375 
012777 
O4¢777 
052777 

007670 
007714 
001044 
007462 
020000 

006730 

oogccs 

012052 

907524 

007546 
007546 

172364 

007524 

007546 
007546 

172340 

000010 

007524 

007546 
007546 

172300 

000016 
000007 
172260 

172250 

177777 
000916 
000013 

007322 

001044 
172444 
172440 

lret22 
edly 

i7e4le 

172324 

172272 
172264 

172244 
172234 
1722e6 

T12A: 

3 TIME 

TleB: 

Tlec: 

; TIME 

T1eD: 

T1eE: 

; TIME 

T1eF: 

TleG: 

; TIME 

NO3 
TM, A,B-11/TULO.W.N DRIVE FUNCTION TIMER MACYL1 27(732) CH-NOV-76 12:02 PAGE 49 

MOV BTMS 44 
MOV 8TMb) 7S 
CLR TLIT 
JSR ¥%? WATREW -WAIT FOR REWIND 
BIT w2b000, FORIVE is ORIVE 9 TRACK? 

JMP flee YES, GET NEXT DRIVE 
MOV 1,TL11T . 
MOV #200. JBC ;S66 BYTES = ONE INCH 
MOV BUF ICA 
CLR TIME 
MOV FORIVE, aMTC -SELECT DRIVE 
31S 890005; INTC 200 SPI, WRITE, GO 

“WRITE FROM BOT DELAY” AT SS6 BPI 

CMP SWBUF+2,3CA 318 2ND WORD OUT? 
BEQ T12c 
1SR 47, TIMER iN COUNT TIME 
BR T12B 
MOV TIME, (0)+ ;SAVE “WRITE FROM 807 DELAY” 
CLR TIME 

“ONE INCH DATA" AT 200 BPI 

TST JBC ;15_BC=0 
BEQ T12E “YES 
JSR 47, TIMER *NO, COUNT TIME 
BR T120 
MOV TIME, (1)+ sSAVE "1 INCH DATA” TIME 
CLR TIME’ 

“WRITE SHUTDOWN” AT 200 BPI 

TST aac -SEE IF WORD COUNT DONE 
BNE “IF NOT: BR 
BIT 10 aMTsS 15 SETTLEDOWN SET? 
BNE Ti26 * YES 
ISR 20, TIMER -NO, COUNT TIME 

MOV TIME, (2)+ sSAVE “WRITE SHUTDOWN” 
CLR TIME’ 

“BACKSPACE SHUTDOWN" AT 200 BPI 

ROR aMTS 
Bcc -4 sAWAIT TUR 
BIC #16, MTC 
BIS #7, IMTC -SET WRITE EOF +GO 
TSTB) Ss aC 
BPL oY “AWAIT CUR 
ROR aMTS 
BCC 4 “AWAIT TUR 
MOV #-1,08C 
BIC #16; aMTC 
BIS ¥13,aMTC ;BACKSPACE 1 RECORD, GO 



vgdine MESs3s reyes TOLD WN CRIVE FUNTTION TIMER MACY 2r(7s2) SH-NCV-76 12:02 PRGE 41 
a a 

RIOTS HolKS 

go324° NUP 
RA S45 NOP 
33543 ; NOP 

Oxerre 982000 172210 T12GA: BIT 049900, or S 
1774 4") T12 AWAIT EOF 
777 O00C12 i7e2nd TieH: BIT 810. aMTs =1$ SETTLEDOWN SET? 

901003 SNE ‘Tied S. ; 
O73" OOTSe4 ISR “> TIMER “No COUNT TIME © <> - 
Cco7771 BR T1cH 
O:37e2 COTS46 Ti@z: MOV TIME, 1 3)4 sSAVE “SACKSPACE SHUTDONN™ 
cféos7 gorse SLR TIME 

sTIME “LAST CHAR IN TO MTF” AT 200 BPI 

006977 «172154 ROR sMTs 
103375 . Bcc _c4 sWAIT FOR TU READY 
Ole777 177470 «172150 MOV 8-200. , 3BC -556 BYTES 
Olev7? O1e0SO 172144 MOV sWSUF. SCA 
Ola777 807382 172132 MOV FORIVE,@MTC «=——s_«; SELECT_ DRIVE 
oSer77 O0tus 172124 BIS 800063; aMTC -556 SPI, READ, GO 
930777 ONC009 172114 T1el6: BIT 840009, aMTS 
001774 BEQ T12JA sAWAIT EOF 
000240 TleK: NOP 
d00240 NOP 
po9240 NOP 
013724 007546 T12@L: MOV TIME, (434 sSAVE “LAST CHAR IN TO MTF 
005037 007546 CLR TIME 
032777 000010 172066 TleM: BIT #10, aMTs 

1093 BNE T12N 
004737 007524 JSR 1.7, TIMER 
900771 BR T12M 
013725 oO07546 T12N: MOV TIME, .S)+ sSAVE “READ SHUTDOWN” 
OO0456 BR T12R 

T12P: CLR (O)¢ 
905021 CLR (1)¢ 
O056e2 €LR (2) 
005023 CCR (3)¢ 
9cs0e4 €LR (4)4 
005025 LR (5)¢ 
904737 007250 T12R: JSR “7, CHGDRV 
000401 BR +4 
OOoNG2 BR +6 
000137 006304 INP T12A . 
012720 177777 MOV a-1,(0)+ TERMINATE DRIVES 
012721 177777 MOV 1) (1)¢ 
012722 177777 MOV #-1,(2)¢ 
Ole723 177777 MOV 8-1, (3)¢ 
012724 177777 MOV #-1,(4)4 
Ole725 177777 MOV 8-1. (5)4 
005737 OO1044 TST Tif ;HAVE TESTED ANY 7 TRACKS? 
301452 BEQ 13 = NO 
012737 011312 010496 MOV #MSG21, MESAGE PRINT “FUNCTIONS AT 200” 
004737 010266 JSR “7 TOP 
012737 O104SO O1040E MOV #MSG3, MESAGE 
012700 097550 MOV aTM1, 40 
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sASedd- TULO,W,N DRIVE FUNCTION TIMER MACYI1 27(732) CH-NOV-76 12:62 PAGE 42 
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9010 JsR “7 TYPTIM sPRINT “WRITE FROM BOT DELAY* 
1264 C1o4oe MOV aMSGo0, MESAGE 
7574 MOV sTMe “8 
0010 JSR “7 TYPTIM sPRINT “ONE INCH DATA TIME 
0476 019408 MOV - aMSG4, MESAGE 
7620 MOV 873,40 
0010 JSR 47, TYPTIM sPRINT “WRITE SHUTDOWN” 
0654 010406 MOV a N5G9,, MESAGE 
7644 mY eTM4.20 
0010 ISR 47 TYPTIM sPRINT “BACKSPACE SHUTCOWN™ 
O702 o1c4os MOV sMSG10, MESAGE 
7714 MOV aTM6, % 
ooic JSR “7, TYPTIM sPRINT “READ SHUTDOWN” 
7402 J5R “7 STIS 

011343 OlC426 713: MOV 86527, MESAGE 
010266 *SR “7, TOP :PRINT “END OF TIMING” 
nooo4e2 MOV sede, 40 

BEQ 
RESET 

SENDAD: JSR “47, (%0) 
NOP 
NOP 
NOP 

HERE: NOP 
HALT 

001120 IMP STO 

“RESET DRIVE SELECTION TO LOWEST NUMBER 

007314 RSFORV: CLR CDRIVE sSTART WITH DRIVE O 
100000 007316 MOV S1000C0,CDRVBT INITIALIZE FOR O 

316 007320 RSFL: BIT CORVET, ORI VES sMASK WITH SELECTED ORIVES 

097314 Ing CDRIVE :+1 TO ORIVE NUMBER 

007316 RR cORVET sMOVE MASK BIT TO NEXT DRIVE 

007324 rsFe: JSR 47, GTNI sCHECK 9 TRACK 
RTS “47 
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007204 
000062 

007316 

007324 

097314 
097322 
174377 
000010 

C20080 

007322 
171346 

171336 

000017 
171324 

MAALS02. TULCWN ORIVE FUNCTION TIMER MACYLL 27(732) Ld 

HOOKS 

057320 

007322 

067322 
027314 

007322 

171352 

171330 

>SELECT NEYT DRIVE IN SEQUENCE 
:SkIP FIRST EXIT ROORESS IF LAST DRIVE SELECTED 

CHGDRV: IN, CORIVE ;+1 TO ORIVE 

ROR CORVBT sMOVE MASK BIT TO NEXT DRIVE 
SNE CHG] 
JSR 47, RSFORV ;RESET TO LOWEST DRIVE 
2b #2, (6) 36 10 SKIP FIRST EXIT 

cHGl: = BIT conver, DRIVES  ;MASK WITH SELECTED DRIVES 
BEQ CHGDRV CHECK FOR NEXT DRIVE 
JSR “7, GTNINE CHECK 9 TRACK 
RTS “7 

CORIVE: 0 
CORVBT: O 
DRIVES: O 
FORIVE: 9 

;CHECK FOR NINE TRACK DRIVES 

GTNINE: MOV CDRIVE, FORIVE 
SWAB FDORIVE’ sPOSITION UNIT SELECT BITS 
BIC #174377 FORIVE :CLEAR ALL OTHER BITS 
BIT 10 19,€0 ORI VE ;TEST FOR 9 TRACK 

;NO 
81S acc000, FORIVE YES SET 9 TRACK BIT 

GNT1: RTS 

-INITIALIZE BYTE COUNT AND CURRENT ADDRESS FOR WRITE 

WRINT: MOV #-BLENTH, JBC 
MOV SWBUF, ach 
RTS “7 

-STORE 1°S IN WRITE BUFFER 

STIS: MOV BUF 0 
STISA: MOV 8-1. 

CMP HABE vELENTHs2, 40 
BNE STISA 
RTS “7 

“START REWIND OPERATIONS 

STRREW: MOV FORIVE, aMTC ;SELECT ORIVE 
TSTB TC aM 
BPL 74 -WAIT FOR CU READY 
ROR anTs 
BCC <4 sWAIT FOR TAPE UNIT READY 
BIS #17, aMTC GO REWIND 
TS78 3s ae 
BPL <4 sWAIT FOR CONTROL UNIT READY 
RTS “7 

;WAIT FOR REWIND TO FINISH 

O4-NOV-76 12:2 PAGE 43 
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co TMER TS AZTI1 HOOKS * 

1783 OOTMR2 013777 OCOT322 171312 WATREW: MOV FORIVE, aMTC 
171304 ROR OMTS teed 9Or470 098077 

1785 Oc474 103376 BCC Ow = 
1736 007476 032777 OCOO4O 171274 BIT #40, aMTS ;15 BOT SET? 
1787 OO7504 001006 . BNE  1§ | GveS 
1788 07506 312737 O11ES7 O10406 MCV - #NSG29, MESAGE 
1789 007514 004737 O1Cee6 JSR %7, TOP 
1798 007529 02090 HALT ;ERROR, NOT AT BOT AFTER REWIND 
1ral OO7S2e 9002 1S: RTS? 
1793 :KEEP COUNT OF ELAPSED TIME 
1734 sEXIT EVERY 100 USEC 
17% 907524 005777 171262 TIMER: TST aMTRD 
1797 007530 100375 BPs -4 
1798 007532 005777 171254 TSt — SNTRO 
1799 007536 100775 BMI -4 
1800 097540 095237 907546 INC TIME ;+1 TO 100 USEC COUNT 
1801 907544 900207 RIS x? 
1802 90754 soo000 TIME: 9 
1863 007550 9000 TI: 0 
1804 607574 ~=TM1420. 
1805 og7574 c900c0 ™2: 
1806 "007620 .=TM2420. 
1807 oo7620 coD900 ™3: 0 
1858 907644 ~=TN3+20. 
1809 oo7644 o90000 ™: 
1810 007670 ~sTM4+20. 
1811 C7670 900900 ™S: 0 
1Ble 007714 .sTMS+20. 
i813 907714 900000 ™: 0 
1614 997740 .sTM6+20. 
1615 007740 900009 ™7: 
16:6 097764 »3TN7420. 
1817 007764 o90080 ™e: 0 
{Bie p190i¢ -=TMB+20. 
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MRINDEC?} J -DITME=<=0 TM, A,3-21-TLLO.W,N DRIVE FUNCTION TIMER MACYI1 27(732) OM-NOV-76 12:62 PAGE 45 
CITMES SRE ASTIL HOOKS 

1819 sPRINT TI(LE OF TEST EXECUTED AND THE DRIVE TIMES 
nf 

1821 019919 004737 O1C2b6 TYPTIM: JSR "2 TOP sPRINT TITLE 
1822 O10914 O1e037 O10244 TYPTO: MOV (03+, VALUE GET TIME 
1823 010020 O2e737 177777 O10244 CMP #-1, VALUE “FINISHED TIME BUFFER 
1824 010926 001001 BNE +4 

| 1825 910030 9300207 RTS 47 
1826 O1% 32 012737 010256 o102S4 MOV SDECPNT+2, DECPNT; INITIALIZE DECIMAL VALLE POINTER 
1827 QOlGu+O 012737 oGO0040 910252 MOV #40, ZERO s INITIALIZE SPACE 
1808 QO1O0S6 O!e73? 177774 O10046 MOV 8-4) DIGCNT *DIGIT COUNT 
1829 O100S4 010737 177777 Ol102SO TYPT1: MOV 8-1 DIGIT “INITIAL VALUE 
1830 O1006e 905237 n10250 TYPT2: INC orci 741 TO VALUE 
1831 010966 167737 OO00162 o10244 SUB BDECPNT, VALUE  ;SUBTRACT CONSTANT 
1832 619074 100272 BPL TYPTe2 *NOT NEGATIVE YET 

; 2833 10076 O67737 g0g1Se 010244 ADD ODECPNT, VALUE  ;RESTORE LAST POSITIVE VALLE 
1834 910104 004737 010174 JSR 47 DECOUT :PRINT DECIMAL DIGIT 
1835 010110 005237 O102%6 INC DIGCNT -+1 TO GIGIT COUNT 

: 1836 O10114 001006 BNE TYPeA 
1837 O10116 012737 O1C444 O10406 MOV eMSC2B, MESAGE 

{ 1838 O10124 004737 0102665 JSR “7? TOP 
, 4839 010130 000731 SR TYPTO 
' 1849 010132 022737 177777 O10246 TyYP2A: CMP 8-1, DIGCNT sCHECK FOR DECIMAL PLACE 

1841 010140 OO101! BNE TYPT3 :NO 
1842 O1C142 106777 170654 TSTB 3s TPS 
1843 019146 100375 BPL 4 
1844 O10!S0 010777 OO0DSB 170846 MOV 8’. ,aTPB sPRINT DECIMAL POINT 
1845 010156 912737 oOO006O o1025e2 MOV #60. ZERO 
1846 010164 062737 000002 O10254 TYPT3: ADD #2, DECPNT :+2 TO DECIMAL VALUE POINTER 
1847 910172 000730 BR TYPT] :00 AGAIN 

1849 010174 005737 o10250 DECOUT: TST DIGIT :IS DIGIT O 
1esO O!9200 o01004 BNE DEC] *NO 
1851 Oi0e02 013737 O102S52 o102es0 MOV ZERO, DIGIT “SUPPRESS LEADING ZEROS 
1852 O!0210 OO0406 BR DEC2 
1853 O!0e12 012737 Of0060 010252 DECI: MOV 860, ZERO sINITIALIZE ZERO AFTER SOME VALUE FOUND 
1854 610220 052737 09060 o10250 BIS #60. DIGIT :CONVERT TO ANSCII 
1855 010226 105777 170570 DEC2: TST aTPs 
18S& O:0232 100375 BPL “4 
1857 O10034 013777 010250 17CS62 MOV DIGIT, aTPB PRINT 
1858 Gi0e42 000207 RTS “2 
1859 O192°44 VALUE: O 
1860 010246 o090900 DIGCNT: O 
1661 O10256 ooc000 DIGIT: O 
1862 019252 o00040 ZERO: 40 sCONTAINS ZERO OR SPACE 
1863 O102eS4 010256 DECPNT: .¢e2 
1864 010256 001750 1000 
1686S 910069 op0144 100 
1866 Ol0262 op001e 10. 
S667 O!0e64 o00c0] 1. 



GO4 
I may ROALD TNE 5 <7 TM,A.S-ll-TULO.W.N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 46 

vi C2 ROT21 HOOKS 

1868 s TELETYPE QUTPUT PACKAGE 

1870 019266 142777 00C177 i70Se6 TOP: Bice #177, aTPS ;CLEAR FLAGS 
1871 O10e74 Ul??3r 000106 010404 MOVB OMESAGE , EOMK i SAVE MESSAGE DELIMETER 
1872 Q10202 O0Se37 010406 INC MESRSE 342 TO POINTER 
1873 01 107737 000074 O10404 TOPI: CMPB ane SAGE, EOMK its CHARACTER THE @ND DELINETER 
1874 010314 901001 SNE iN 
1875 010316 000207 RTS YES ENT 
1876 010320 127727 O0006e 300100 CMPB aHESAGE, 0" 3 ac CHARACTER AN @ INGICATING A CARRIAGE RETURN 
1877 010326 901411 BEQ TOP3 3 YES 
-878 010330 105777 170466 TSTB ores 
18° 010334 100375 BPL 
1889 010336 117777 QOOOO44 170469 MOVB SMESAGE, atPB sPRINT CHARACTER 
288) 010344 005237 010405 TOPe: INC MESAGE +2 TO POINTER 
1635 O103Se ooorse BR TOP! *LOOP 
i 
ieee CARRIAGE RETURN, LINE FEED 

1886 O0103Se 105777 i7C444 . TOF?: TSTB om 
1887 010356 100375 . BPL 
1888 010360 112777 900215 i70436 MOVB 4215, JTPB 
1889 010366 106777 170430 TSTB aT FS 
188C ~=O10372 100375 BPL 
1891 O1C374 112777 OO0e!2 176422 MOVB wI2, aTPB 
1892 919402 990760 BR TOP." 
1893 010404 000090 EOMK: 0 
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LTMEC. SRC ASTIL HOOKS 

1894 o1f406 009000 
i835 O1C410 O400S7 oSes06 
1896 O19416 O84S24 O47117 
1897 oO1c424 seod4e o20040 
1898 010432 O27440 
1899 O10434 G200S7 047125 
1999 O10442 927440 
1991 O10444 20057 027440 
1902 o10450 040057 OSlle? 
1993 010456 020105 OS!106 

; 1904 10464 041040 052117 
1905 O10472 Oed040 O27440 
1996 010476 O400S7 OS1127 

' 1867 910504 O20195 044123 
| 19898 910512 047504 047127 
' $909 910520 ge0d40 O27440 

'91G 010524 O400S7 051127 
1911 010532 Oe010S 052123 

, 1912 010540 020124 920040 
1913 010546 Oc0040 027440 
1914 O105S2 oO400S7 O42523 
1915 O10S60 042514 O42040 
1916 010566 O20116 O42S04 
isi7 310574 020131 27440 
1918 O19€00 040057 0S1127 
1919 010606 O2010S 047524 
1920 10614 O40S22 042523 
$921 010622 O4050S 027504 
1922 919626 O400S7 051127 
1923 010634 O20105 047516 
1924 010642 020120 
1925 010650 Oe0l2e0 Oe7440 
1926 010654 O400S7 ON4OSd2 
1927 010662 050123 O41S01 
1928 010670 044123 052125 
1829 010576 O47le7 Ge7440 
1930 010702 O400S7 O4eSe2 
1931 O10710 OSi440 OS2S510 
1932 O10716 OS3S17 O20l16 
1933 910724 O20040 de7440 
1934 019730 640057 O40S07 
193S 0610736 OSi440 047510 
1936 010744 104 020075 
1937 010752 037067 037066 
1938 O10760 037064 026063 
1929 010766 031075 030475 
19460 610774 O27061 O24465 
1941 011001 057 O43S00 
1942 011006 oO30440 d20040 
1943 011014 O20040 Oe0040 
1944 011022 O20040 oce0040 
1945 011027 057 053500 
1946 O11034 o4eS24 Os4040 
1947 011042 O20107 O20040 
1948 011050 deno40 920c40 
1949 011055 057 051100 

a) 
020040 

OSell1 

OSelli 
046517 
020040 

O5e111 
0S2i25 
020046 

0S2111 
0S1101 
620040 

OSeie4 
053S17 
040514 

OS2111 
042440 
044040 

OS2111 
051516 
049507 

045503 
020105 
047504 

042101 
042124 
020040 

051520 

040505 

Necese ASCII 

MSGzA: .ASCII 

merge) “ACT 

MSGU: ASCII 

MSGS:  .ASCII 

MSGb: ASCII 

MSG?:  . ASCII 

MSGB: ASCII 

MSG9:  . ASCII 

MSG1O: ASCII 

MSGI1: ASCII 

MSGIIA: .ASCII 

MSG12: ASCII 

MSGI3: ASCII 

04 
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; “OF UNCTION /s 

3/ UNIT /; 

3/7 fe 

* WRITE FROM BOT “N
 

~“
 ;/QWRITE SHUTDOWN 

:/BMRITE START /; 

;/OSETTLE DOWN DELAY /; 

;/MWRITE TO ERASE HEAD’; 

;/OWRITE NONSTOP GAP /; 

;/OBACKSPACE SHUTDOWN /; 

;/JREAD SHUTDOWN /; 

;/GAPS SHOULD = 8)7>€>5>43, Sees] (1.5)/; 

s/MGAP 1 /; 

s/QWRITE XIRG /; 

;/JREAD FROM BOT DELAY/; 



| on eeeemneementememtentdiientinanenl 

DOTMEC. SRC 

1950 011062 
1951 011070 
1952 011076 
1953 011103 
1954 O11110 

j 1955 O11116 
1956 O11124 
1967 O11131 
1958 011136 
1959 O11144 
1960 0111Se 
1961 011157 
1962 011164 
1963 Gl1172 

; 4964 011200 
1965 911205 

' 1966 Oliele2 
| 3967 911220 
' 1968 Oll2cb 
| 1969 011233 

1970 011240 
1971 OL1246 
1972 011254 
1973 O11262 
1974 011264 
1975 Olle7e2 

_ 1976 011300 
1977 011306 
1978 911312 
1979 011320 
1980 011326 
1981 011334 
1982 611342 
1983 011343 
1984 011350 
1985 011356 
1986 011364 
1987 611372 
1988 011400 
1989 011406 
1990 011412 
1991 911420 
1992 011426 
1993 011434 
1994 O11442 
1995 011450 
199 O11456 
1997 O11464 
1998 011472 
1999 611476 
2079 O11504 
203} 011512 

01 
01 
0} 
Ol 

MAINDEC-11-DOTME-C-6 

029104 
041040 
046105 

057 
020124 
052040 
951099 

O4 
TM ASL TLIO WW CUIVE FUNCTION TIMER MACYI1 27(732) O4-NOV-76 12:02 PAGE 48 

ACTII HOOK 

cs 

A 
3 

1 
0Se 

4 

044103 

020105 

O52524 

05010e 

020105 
042040 
044524 

0S2S06 
047117 
031040 
044520 

0250S2 
0250S2 
020104 
046511 
025052 
0eS0S2 

026115 
030461 
026060 
051104 
0S2506 
047117 
051105 
046524 

020060 
043516 
020117 
042522 
027066 

030061 

MSG14: 

MOGIS: 

MSG16; 

MSG18: 

MOG19: 

MSG20: 

M3G21: 

MSG2?7: 

MSGeB: 

ASCII 

-ASCITI 

-ASCIT 

-ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCII 

«ASCII 

«ASCII 

;/MLAST CHAR TO CU RDY/; 

;/@WRITE EOF 4; 

:/dEOR TO EOF SP TIME 7; 

;/@SPACE SHUTDOWN /; 

;/O##FUNCTIONS AT SSE BPI’; 

;7Q0NE INCH DATA TIME /; 

;/Q**FUNCTIONS AT 200 BPI/; 

s /QERKERELEREXEND OF TIMINGHXRHRHRHEXEO/; 

;/0dTM,A,B-11:TULO,W,N ORIVE FUNCTION TIMER (DZTME-C); 

;QTULO TIMING INFO REFERENCE 6.2; 

sQTULOW (M8926) TIMING INFO REFERENCE 6.3; 
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012950 

020127 

090600 
000901 
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ROTIL HOOKS 

040115 

047516 

027500 

«ASCII ;@TULON (f38927) TIMING INFO REFERENCE 6.407; 

MSGe3: .ASCII ;/a@dERROR-NOT AT BOT AFTER REWIND-HALTda/; 

MSG20: .ASCII ;/dalL0C.176 MUST BE LOADED PRIOR TO EXECUTION-HALTaa/; 

wag, 

MSG31: .ASCII ;/aadCANNOT TEST LOAD MEDIUMda/; 
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| MatNOEC-1I-DOTME CG TMA, 3-11/TU10,W.N_ORIVE SUNG TION TIMER MACY11 e7 (732) 
DOTMES. Se C8OSS REFERENCE TASLE --"USER SYMZILS 

Sy 021004 7918 861 893 924+ 228 Sex 947 
1361 1369% 1376% 1379 402# 861411 144% 

BLENTH= 00567] 7558 17571765 . 
cA 001906 7928 855) BB?ES#OH3* = 90S 1178 

1409 1449e 1456 1517# «See «1591 «1648s 
cc 001030 Bdie 810% 
CDRIVE 007314 I7lo# 17e0e «1729 «17408 «17471780 
CORVBT 007316 1717* 1718 «1722# §=«1731# «1736 «1741 
CHGDRV 007250 B25 eB GE 2 Ss 

1051 1054 = 1077, 1155) iS) 1270 (128 
1537 1B71—s«17e9" = «1737 

CHG1 007276 1732 «17368 
BECOUT 010174 1834 18494 ; 

;DECPNT O10254 182bx 1831 1833 1846# 12638 
O10ei2 1850 18538 
0102 1852 18554 

DIGCNT O10246 1828* 1835* 1840 18608 
‘DIGIT 010259 637 8384 839%  B4u0x 843 1829¢ 1830% 
DRIVES 007 Bide 1718 1736 17428 
EOMK 10404 1871¥ 1873 = 18938 

PORIVE 007322 B37 BSP 0S BeS PHC BDH 
12341243, s124BSs«1PBO 1289) 1325 01363 

to 1649 174341747") I74BR «749% «752% «1771 
SNT1 007362 175117534 
GTNINE 007324 1724 «173817478 
HERE 007174 1704 «17108 
MESAGE 010406 Bills B15* B20 833% 835% 872% 875% 

11968 1200e 1204% 1208% 1212 12lee 1220s 
1427 1430% 1550% 1552x iScS* 15oe% 1561s 
1697 17018 1788# 1837# 1871 1872% 1873 

MSGIO g10702 1045 «= «1564 = 1697-19208 
MESI1 010730 1194 19348 
MSc1IA 011001 1193* 1195 1199% 1200 1203* 1204 1207% 

1220 iede «122418418 
MSGI2 (011927 122719454 
MSGI3-O11055 1305 19498 
MoGIH 011103 19538 
MEGIS 11131 1345 19578 
MSGIE §= 911157 1423 «19618 
MSGIB 9011205 1427-19658 
MSSI9 011233 1550 «19698 
Moco 10410 833 «18958 
MSGeA 019434 35 «18998 
MSGeB 010444 1837 19018 
MSG2D 011264 1430 «1555 168B «19744 
MeGe1 Ollie 1683 19788 
MSG2? 011343 1701 19838 
MSGeB 011412 B11 19908 
MEGe9 011657 1788 = 20208 
MEGS 00450 e72 [552 1685 19028 
MSG20 011727 B20 20278 
MéG31 012013 BIS 20368 
MSGH © 010476 875 «1558 = 1691 = 19068 
MscS «010524 906 1274 19108 
MesE 389010552 goo «19148 

OY-NOV-76 12:02 PAGE 51 

1849 

1027 
1405 
1783 

906% 
Leeds 
1564% 
1876 

1208 

1851% 

1058 
1444 

909% 
1274% 
1683% 
1880 

lells 

1997% 
15i6% 

1291 

963 
1343 

1249s 
1600 

1362# 

966 
1350 

13234 
1699 

1403% 

1038 
1418 

1168 
1586 

1194% 
1423% 
1694% 

1219% 
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MAINCEC-11-DOTME-c-5 TMA, SrLi/TULOW,N DRIVE FUNCTION TIMER MACYI1 e7(72e) 
OZTMEC. SRC 

MSor 012600 

091002 

003160 

007546 

007524 

001020 
C01916 
007550 

007574 

CROSS REFERENCE TABLE --'USER SYMBOLS 

359 19188 

1043 1S61 1894 19268 . 
7908 852% 853 G84% 885% 926% 927% 
936 1004*  1005* 1006 IG, 
ree = =1073 1085*# 1086 te, 1092 1093 

lled# = 1139 
11188 = 1143 1147 1151 
i141 11444 
1145 11488 
1149 11528 
823 880 17ibs = 1733 

1718% 1723 
1719 17248 
6028 I11ll4# 11398% ii4ex 146% 1150% 1170% 
8038 L111* 1140% 
C048 Illee 1144s 
20S# 1113% 1148s 
7548 809 
787 8098 
824 918 931 962 1050 1154 1189 
614 818# 1712 
8248 826 
BYE 974 1043 1227 1308 1567 1700 

17648 1766 
8278 8 
835% 84S 
7848 818 
7958 

86% 891 892% 
82 1e47*% 1257 
99 14O4* 1416 
27 1Se8* 158S% 

1640 641% 1656 1657% 1662 1800# 18028 
857 BES 889 899 951 992 1020 

1339 1385 1397 1413 1458 146u 1480 

849 873 881 907 S41 960 975 
1321 1347 1357 1424 1436 1553 1571 
850 876 882 910 976 L044 1201 

O4-NOV-76 1le:G2 PAGE Se 

1185% 

S44 

1310 

Q4Yb# 
1268 
1460 
1$96% 

o4S¢# 

1342 

980# 

1417 

978% 
1295 
1470 
1605% 

1264 
1602 

1275 

1428 

981% 
1066 
1106# 
1177% 
132S% 
1378% 
1586s 
1783# 

10293 
11524 
1374 
1520 

1S36 

994 
1322% 
147 1% 
1615 

1293 
1613 

1286 

1437 

17718 

995% 
1341 
1482 
1616% 

1335 
1638 

1306 

1556 
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™3 oc7620 977 «1047 «©1205 «= 43S9StsiaAH3L=Ss1H9G)—s«1859)Sss«s1573. 1692)—Ss«18078 =1808 
TM4 CO7644 120 1439 «i562 1574 1695 18098 1810 
TMS 007670 1213 1440 1S7 18ils 1812 _ 

Te te 1217 T44] 1565 1576 1898 181 cs 1814 

7740 1221 «= 181S# = 1816 
THB 007764 1225 18178 1818 
T 010266 812 816 821 g34 836 1195 1551 1684 1702 1789 1821 1638 18708 
TOP1 010306 18758 1882 
TOP2«O10344 18818 1892 
TOPS 010352 1877 16868 
TPB 001024 7998 «gua «184 «= 18578 «= 1SB0# ©6188 = 1891+ 

c 001022 7988 BY 1855  1870# 1878 188 1889 
TYPTIM 010010 874 87 Sil 961 1045 1048 1138 1e0e2 1296 1210 1lel4 1218 

l22ee2 122. 1279. «1307 s«1348)Ssia4eS)~=Ssd1429)—Ssa1432SsaSSH—s1S57)—s« 1560 ~=—s 1883 
1566 1687 1693 1696 1699 18218 

TYFTO 010014 {8228 18393 
TYPT!i 019054 18298 1847 
TYPT2  O10062 18208 1832 

‘ TYPT3 O10164 1841 184be8 
TYPeZA O10!32 1828 18408 
Th 001274 849% 

'Tiq 001304 8S5i# 869 
pe: 001330 B5Se 858 
TiC 001346 gc 8598 
71D 001364 8638 866 
TIE 001402 G64 2678 
T1i0 004676 13578 
Tiga 904712 13608 1419 
7108 9aso42 13798 1380 
T10c. «=. ogsose 13818 1386 
TpOCE 005076 1384 13878 
TIE.  ocSile 1382 1388 13908 
TIOE 095130 13958 1398 
TIOF  O05146 1395 13998 
T1906 ©= 005232 4ile = 1414 
T!OH 005246 1412 14168 
Til 905352 14368 
Tila 005406 14438 1540 
T11AR 005426 144S 14478 
T118 935470 14568 14S9 
T11¢ 005506 1457-14608 
T110 «©. 005516 14668 1469 
TLE 005532 1467 14708 
TI1F 905550 14788 1481 
T11G 005566 1479: 14828 
T11GA  OOS660 1499% 1500 

T1in= = 905674 1503# 1506 
T11J 005712 1504 15078 

T113A OOS7E6 15208 1521 
T11%K »©=©- 005776 1Se28 1525 
TliL 006014 1523 15268 
TIIP © 06032 1446 15308 
TIIR  OO6946 1529 15368 
TIT © 001044 8078 1442e i1447* 1548 1577% 1582% 1681 
12 oo6252 1549s: 15718 
T12A 900204 15788 = 1674 
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T1238 C6366 15918 1594 
Tiee = QOE4OM 1593 «15958 
Tle bei 16008 1603 
TISE 006439 1E01 1604s 
Tlee © 06445 igiie 1614 

; 1126 SOBYEY 1612 16158 
I t12cA 006562 16348 1635 
‘TlH 00887 ie368 1639 
Tie} Sosb10 Ibs? 1e40s 
Ti83a Obese ie5i8  1e5¢ 

| T1EK” Oe 666 16538 
| Tie, 00667 16568 
Tish —OSe704 16668 1661 

i TIEN Oe7B2 i689 16624 
,Tiee 086730 158i leess 
TIER = OSB744 163 16718 
1307142 B17 1692 «17018 
Te = 991460 860s 
TEA = OD1474 e938 903 

,Te2 001820 Be7e 890 Tec ODI S36 pss 8918 
Teh 001864 8978 
Tee © O01600 38901 
TS OD 1656 gigs 920 
13a OIE? ais 93 
138001702 ge48 933 
Tac = 001760 348 936 
135 (001776 di28 957 
T3E = 02042 ayss See 
"3F = ODEDSB 450 9834 
135 002120 a628 44 
T3H = O0B13e des8 967 
Te ope 144 a74e 
THA = ODBea2 4308 993 
T48A OD 14 q7a8 1039 
T48 —02260 319348 
THBa = (02384 10i4e 1015 
TH = 002370 10188 1021 
TH = OD 2406 1015 10228 
THpA = ode444 10298 1030 
THE = OOBYSY 103i8 1034 
TH = ODE472 1032 10358 
THA ODESbB 10508 1052 
THB OOS600 10538 1085 
THC 002614 10578 1078 
TH (OB 732 10848 1156 
TS 003360 1ibde 1192 
TSA = OD 3Hz2 11718 1186 
TS = 903452 11788 {181- 
TSC —-OD3Y70 1179 11828 
TEDRY 001042 aes 1162 1167 11908 

po4000 12318 
Tea —-OOYDIO 12338 (1271 
Tes = 094130 12518 1254 
Tec = OD4146 1252 1e5Se 
Teo 004204 lebee 1265 
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1e8ba . 
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13218 
l3ee8 1344 
is3se = 1338 
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1449 1456 
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770 17068 
7688 77a 
76Ce8 761 
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CROSS REF: 

7eE 

7578 

ERENCE TASLE - 

vb4 

T™™ A B-1)-7L10, oN 

MACR 
FUNCTION TIMER MACY11 27( O4-NOV-76 12:02 PAGE $7 
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MAINDET HL 1D 7ME SAL TMH,A.922) TUCWIN DRIVE FUNCTION TIMER MACY1 271732) IJ4-NGV-76 12:02 PAGE 5B 
COTMES. SKC CROSS SEFERENCE TASLE -= MACRO NAMES 

- SSUPR le 
STRAP 1s 
.$Ty 18 
.$Ty la 
~STYPE la 
$TYPD ls 
$49CA le 



fo oa nema nomena enema ears » oe 2 ee 

MAINDEC-LI-DZTME-c-0 = TM.A,S-1L1/TULO, WN ORIVE FUNCTION TIMER MACYI1 27(732) ON-NOV-76 12:G2 PAGE 60 
DOTMEC. SRC CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

ADD 1167-1184 «1190 1734 1833 1846 
Bcc 9ss 999 1099 1003 1036 1063 1970 106% 1099 «©1066 1199 1110 1123 1130 ©1137 

1153.11? 1:88 «1238S'se4B2SEsd1PG7? 1259S 1303, 1330) :1368 = 12784011407) 1488 
1499 «61515 —ssdB21)=—Sssdb27?)—S BMG SCL77S—Ss«1:785 

BCS seg s(«1338~=—Ss«1384 - 
BEG 836 950 984 1015 1032 1412 1445 1467 1500 1521 1649 «=: 1580's«a1892)—SsEOL ~=—ss« 1635 
BCT 1b52 1682 48631704 =—s«1737)—Ss«1781~—Stsé«d4:'877 

elc B33 1011-1185) ss1132 0S: 1331 1370 «461377 «= 1489—tsiaLN9H,—“‘édHPD?)~SCEP?Q—s«d1:7493 
abl ( 

SIS 840 853 ges 927 939 94S 921 1005S )Ssié«dlg@-Ss—i‘é‘idktd2e=Ss«i0S9)si«é«dBBHeSCéi“‘étSD:«SCdLOKRSC*«iL‘SG 
1133, «1169s -1239ste42Ss1250) teh] = 1290) 1326) = 1332 2S 1364 = 1371) 3S 1378 Ss 1408S 14521490 
1487. «1519S s«358?)—SsddB23)0'—s«dB3Dsi«i SOO C«d17S202~Ss«d177G Sa SH 

BIT 963 gos 983 «1019 = ss19!8 = «1029's 1031 = de4S 138101397) 1395 HHH 1478) 1499 s«1503 
1520 wSe2 1879 J6!1l1 1639 1636 165) 1658 1718 £1735 «1750 8§=©6178 

BLE 856 991 #1179 #1252 1263 1292 @8§=1457 
| OME 1334 =—-:1799 
ONE 34 819 882 BbY 894 929 949 1019 1032 1139 2141 1149S 1149 1186 1241 

1389 1382 1388 1395 1479«61804 1823 1610 1612 1637 1659 1719 1732 1766 8 1787 
1824 1836 1841 1859 1874 

, BPL p42 997. 1007 1061 C65 1974 +1088 ##=$(|Q094 119) 41108 ilel 1128 1135 1172 ©1236 
| 129? 1328 4«=s«$366=—S—«ia12373)—Sté‘aHSP)=1533)0Sss162S)=S—siad1773.~C':‘«*2177B~=SCté«<i797”~SCté=«é«<~HBO]~—s«‘éidLND«=Ssisd1BSGH = sd1879—Stsé«iL:''Q? 

BR G25 g29 B45 @S8 BEE 869 890 900 903 920 923 933 936 952 957 
gE4 967 993 «#1021 10384 1039 @«©610S2 61085 1078 1193 Li? 2115] 21181 21198 81254 

$265 1271 1282 e394 1301 1312 1316 1336 ©1340 1344 1351 1286 1398 1414 8 1419 
1659 14689 248! #1506 1525 1529 1838 1839 1594 1603 1614 #1639 I861 1663 °~# 1672 

ne 1673 1783 1839 #1847 ©1852 1882 @#=«1892 
whe f 

CLR 4 &60 886 892 946 978 995 1006 !162 11768 4047 1258 1287 ©1322 @8©1360 
1389 1391 404 = «1442—s1450— 146] N72—s 14831508 = 1808 )=—s «15301531 = 1532S s«1533 «1534 
1535 1577 j58S !S9 605 1616 J641 657 1665 1656 1667 1668 1669 167 1716 

OMe ass B97 947 990 #41178 «= leS))=sil@b2)Ssi«d1291)=Sss«1379)Ssi«a1H09)sa14SHe—C*ti‘éSSSC(iési‘éidL7'ESS—~Ss«éd1HAD—s«d'D 
CMPB 813 1873 1876 
Hes T 761 822 ««1711,—~Ss«<1:790 
INC e859 0 1066~Ssi«a1#72)Sssi«dS2)Sia1119)Ss1338)~)— 140) 1044) sa1248)~—Ssa1177,—s«=a118S)~=—s1720)Ss1729~Sts«a 800): 1839 

1825 1872 1881 
INCB 1199 1203 1207 lel! 1215 1219 #81223 
aM 787 817 1156 1446 1S40 1S81 1674 17le 
JSR Ble 816 821 823 Bey 825 827 934 836 B44 846 851 957 865 

268 874 877 880 B83 889 899 302 908 311 318 919 921 922 931 
$32 934 935 951 9S6 961 962 963 965 966 974 979 988 g92—is«00833 

1020 41025 «©1033 «1038 ~=—s104S)—Ssiai48~—Ss—«‘<i4StiéiatSO~SC«iCS~Ssi10S3.—S's—«iat0S4)~=—st0S7)~=Ss«sd06S—S—s«‘it7L~—Ss«é'077 
1084 1091 1104 1118 1131 1154 1155 1164 1165S 1175 1180 1189 1191 1195 1198 
1202 12068 #1210 1214 #1218 eee 22 i227 12339 «#1244 1253 1259 1264 1269 #81270 
le76 =0sde79)t:ié‘«‘2BDSC*é‘~éTEBL:«Ssi‘dBBECtédK@Ss—C(‘<é‘édK@O«SCié«dL3?)—s—i«dL30B2=Ssia130——ia1BS 1314201318) ss133S S139 
1342 1343 1348 1349 1350 1385 1397 1913 3417 1418 4285 3429 1432 81443 ~~ 1458 
1468 1980 1805 1504 1636 1637 16851 i554 1557 1560 1563 1566 1867 1578 #1593 
1602 «1613s «1638 «= s«1660)S «1671 «90s 1684 =s«1687)S «1690s «1693's «1696S ss:1689)Ss-1700 ss 1702—Ss«1708~—1724 
1733 1738 1789 £1821 1834 1838 

MCV 809 810 811 815 818 820 833 835 937 843 849 850 gs2 859 867 
870 971 972 873 875 876 981 382 884 891 901 go4 gos 906 907 
g03 910 924 925 926 941 942 943 944 953 958 959 960 975 9° 
977 980 994 1099 1616 100% 1027 1037 1040 1041 10492 1043 1089 1046 ~§8 1047 

1058 «©6«108S)~Ssiéios7)s«doSBSsid130S— sso) o113) 10H) 2H) aaHe@ 1246 = sa11500—ssa1166B sa 68 
1170 «6.1382 43s 1183) ssa19H=—Sssd19H—(iéid1 1200 41201 1204 #205 1208 #1209 «#lale 1213 = 1216 



PAINDEC =} 1-DOTNE 
OZTMEC. SRO 

lel? 
1273 
1328 
1492 
1428 
1518 
1559 
1595 
1680 
1747 
1845 

MOV'B 1193 
NOP 982 

. 1S02 
RESET 1705 
ROR 897 

1136 
1409 

RTS 1725 
cus 1831 
SWAB €38 
TST 861 
TS78 B41 

. 12% 
ASCII 1955 

1953 
-ENABL 1 
END 2043 
. c 767 
EVEN eC4) 
oof 766 
-IFF 767 
LIST ! 
- MACRO 1 
-MCALL 757 
e-NLIST 1 
- REPT 
SETTL 764 
TIT 747 
. WORD 77e 

ERRORS DETECTED: 
DEFAULT GLOBALS 

996 1906 1060 1067 1073 
1327 1333 1365 1372 1491 
1899 1901 1902 1906 1913 
1957 1961 1396S 1969 1974 
756 

771 773 

769 771 
771 773 

ro 761 

747 761 
761 

0 
GENERATED: 9 

#, OZTMEC. SEQ/SOL/CRFE /PAGNUM/NL : TOC=DZTMEC.SML,DZTMEC. SRC 
RUN-TIME: 25 32 2 SE 
RUN-TIME RATIO: 
CORE USED: 3% 

CONDS 
190/61=3.0 
(77 PAGES) 

FOS 
v-0 TMA, S-l1/TULO,W,N CRIVE FUNCTION TIMER MACYI1 27(732) 

CROSS REFERENCE TABLE --'PERMANENT SYMBOLS 
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