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IDENTIFICATION 

FROOUCT CODE: MAINOEC-11-DZTME-C-D 

PRODUCT NAME: 1M,A,B-11/TULO,W,N DRIVE FUNCTION TIMER 

DATE : AUGUST 1976 

MAINTAINER: DIAGNOSTIC ENGINEERING 

RUTHOR: R. B. BARNES 

COPYRIGHT: 1c) obo”, 1974 DIGITAL EGUIPMENT CORPORATION 
MAYNARD, MASS O1 

REVISED BY: RON PLATUKIS/R. SOLER 

THE INFORMATION IN THIS Oe IS Se ge TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUNES 
NO RESPONSIBILITY FOR ANY ERRORS THAT MMA’’ APPEAR IN THIS DOCUMENT 

THE SOFTWARE DESERIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL 2 CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. ? 

COPYRIGHT (C) 1974, 1976 BY DIGITAL EQUIPMENT CORPORATION 
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ABSTRACT 

THE GRIVE FUNCTION TIMER ASSISTS IN THE TESTING OF THE TM-11 
OR TMA. B-11 CONTROL UNIT BND AND Tui oF eH OR OR TuLon TAPE uHITS. 
OPERATIONS ARE EXECUTE THEN 
PRINTED CIN MILL ERS) MEPERE Is ts NO Mie: OR einen 
TESTING FACILIFIES IN THE PROGRAM, THE DECISION ON THE 
VALIDITY OF TIMES MEASURED MUST BE MADE BY THE OPERATOR. 
NY CONFI ON OF UP TO 8 TUIO,W,N TAPE UNITS (7 AND 9 

CHANNEL) MAY Moe SELECTED. 

REQUIREMENTS 

EQUIPMENT 

PDP-11;7M,A,B-11 TAPE CONTROL UNIT BND 1 TO 8 TAPE DRIVES. 
(TU10,M,W' AND ANY CONFIGURATION OF 7 OR 9 CHANNEL DRIVES) 
¥NOTE: 'TU1OW TAPE UNITS WILL GO IN COMBINATION W/TMA,B-11 

CONTROL UNITS ONLY. 

STORAGE 

PROGRAM STORAGE 

THE PROGRAM REGUIRES 4K OF MEMORY. 

LOADING PROCEDURE 

METHOD 

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

DEFAULT IS DRIVE O STRK ONLY. 
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4.2 

4.3 

STARTING PROCEDURE 

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

BITS 15-0 ARE USEC TO INDICATE THE TAPE UNIT CONFIGURATION. 
15=1 HAVE UNIT 0 SELECTED, 7 TRACK 
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STARTING ADDRESS 

200 

PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY. 
SET DESIRED TAPE UNITS ON-LINE. 
LOAD LOC. 176 WITH CONTROL SETTINGS (SEE 4.1) 
LOAD gt ADDRESS. 

T. 

PROGRAM WILL BEGIN TIMING FUNCTIONS. 
ON COMPLETION OF ALL TESTS “END OF TIMING” WILL BE PRINTED AND 
THE SSOR WILL HALT. 
TO REPEAT TEST: IF SAME CONTROL 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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6.1 

ERRORS 

THE PROGRAM HAS NO INTERNAL ERROR DETECTION FACILITIES AND, 
THEREFORE. NO ACTUAL ERROR TYPEOUTS. THE VALIDITY OF THE 
TIMES MEASURED MUST BE DETERMINED BY THE OPERATOR. 

TIME RELATIONSHIPS 

A. “READ SHUTDOWN” MUST BE < “WRITE SHUTDOWN”. 
B. GAPS MUST = 8)7>6>5>4>3, 3=e2! (1.5). 
c. “WRITE EOF" SHOULD SE SLIGHTLY > “WRITE xIRG”. 
*NOTE: 

1. TULO TIMING INFO REFERENCe 6.2 
e. TULOW (M8926) TIMING INFO REFERENCE 6. 
3. TULON (M8927) TIMING INFO REFERENCE 6. 

» 

3 
4 
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156 
1$7 

KERELE ALLE REELS EE 
6.2 TIME LIMITS AND PRINTOUT FORMAT *#* TUIO ONLY *#* 

REELEAAEEE SELES 

TIMES ohh UNDER “UNIT A” ARE STANDARD FOR A 3 CHANNEL UNIT 
AND “UNIT B™ FOR A 7 CHANNEL UNIT. TIMES ARE IN MILLISECONDS. 
TOLERANCES INDICATED WITHIN “()" ARE PLUS OR MINUS. 
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FUNCTION UNIT A (9 CHANNEL) UNIT B (7 CHANNEL) 
WRITE FROM BOT DELAY 180.0 (15.0) SAME 

igs WRITE SHU TOOWN 7. € 1.0) 10.4 1.0) 
168 WRITE STA 8:9 (0.4) 12.6 (8 5) 
170 SETTLE Maan DELAY 12.0 ¢ 4:9) SANE 
171 WRITE TO ERASE HEAD 11:0 (¢ 4:0) SAME 
172 BACKSPACE SHUTDOWN o.2 0 646.3) 6.5 ( 9.5) 
173 READ SHUTDOWN 2.2 (0.3) SAME 
174 GAPS SHOULD = 8>7>6>5>4)3, 3=2=1 (1.5). 
275 GAP 1 13.4. ° SEE 20.1 
176 GAP : 13.4 NOTE 20.1 
177 GAP 13.4 ‘ABOVE 20.1 
178 GAP 4 16.8 26.7 
179 GAP S 20.2 33.3 
180 GAP 6 23.4 33.5 
181 GAP 7 26.5 46.5 
182 GAP 8 30.2 53.1 
183 WRITE START 8:5 (0. 12.6 ( 0.5) 
184 WRITE XIRG 95:0 (10.0) SAME 

~ Jes READ FROM BOT DELAY 90:0 (10:0) SAME 
186 WRITE EOF 114.0 (10.0) 118.0 (10.0) 

~ 187 EOR TO EOF SP TIME 100:0 (10:0) SAME 
188 SPACE SHUTDOWN 2.2 (0.3) SAME 
189 ONE INCH DATA TIME 22.3 (1.0) SAME 
190 *FUNCTIONS AT SS6 BPI 
191 WRITE FROM 89 .0 185.0 (15.0) 
192 ONE INCH DATA TIME ‘0 22.0 (0:98) 
193 WRITE SHUTDOWN ‘0 10.4 ( 1.0) 
1$4 BACKSPACE SHUTDOWN "0 % ( 0:5) 
195 READ SHUT "0 2.3 ( 0.3) 
196 #FUNCTIONS AT g0e BPI 
197 oe nen BOT 0 185.0 (15.0) 
198 NCH DATA TIME "0 22.0 (1:0) 
199 E SHUTDOWN ‘0 10.4 ( 1:0) 
200 BRAK EPACE SHUTDOWN “0 7.5 ( 0:5) 
201 READ SHUTDOWN ‘0 3.1 ( 0.3) 

END OF TIRING 

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

e
w
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6.3 

* NOTE: 

LELELELLERAELLFREE 
TIME LIMITS AND PRINTOUT FORMAT ### TULOW (M8926) ONLY ### 

prtititttitittt itt 

wate INDICATED rea “UNIT A" ARE STANDARD FOR A 3 CHANNEL UNIT 
AND “UNIT B" FOR A 7 CHANNEL UNIT. TIMES ARE IN MILLISECONDS. 
TOLERANCES INDICATED WITHIN “()" ARE PLUS OR MINUS. 

UNCTION UNIT A (9 CHANNEL) UNIT B (7 CHANNEL) 
ERIE FROM BOT DELAY 184.6 (15.0) 200.7 (15.0) 
WRITE SHUTDOWN 6.5 (0.6) 6.8 (0:6) 
WRITE START 8:9 (0.8) 15.1 ( 1.3) 
SETTLE DOWN DELA 12.0 (¢ 4:0) SANE 

BRCKEPACE SHUTDOIN, «= BT? BB} ee (0.6) 
READ aan natty 5: i ( 5°53} SAME 
GAPS SHOULD = 8>7>6)>5>4% 3, 3=2=1 (1.5) (1.6) 
GAP 1 13.2 SEE 19.1 
GAP 2 13.2 NOTE 19.1 
GAP 3 13.2 Ov 19.1 
GAP 4 16.8 26:7 
GAP S 20.2 33.3 
GAP 6 23.4 39.5 
GAP 7 26.5 46:5 
GAP 8 30.2 53.1 
WRITE START 8:9 (0.8) 15.1 ( 1.3) 
WRITE XIRG 95:0 ( 9:0) 98:6 ( 9:0) 
READ FROM BOT DELAY 150.6 (13.0) _ 90:0 ( 9:0) 
WRITE EOF 114:0 (15.0) 117.2 (15.0) 
EOR TO EOF SP TIME 100:9 ¢ 9:0) 104-4 (9:0) 
SPACE SHUTDOWN 2.2 (0.2) SAME 
ie INCH par TIME 22.3 + ( 1.0) SAME 

ERITE oReM ; 0 200.7 (15.0) 
ONE INCH DATA TIME :0 22.3 ( 1.0) 
WRI SHUTD ‘0 7.2 ( 0:7) 
BACK SHUTDOWN "0 6:5 ( 0:6) 
READ SHUT ‘0 2.3 ( 0.2) 

“FUNCTIONS AT BPI 
WRITE FROM BO 0 200.7 (15.0) 
ONE INCH DATA TIME ‘0 22.3 ( 1.0) 
WRITE SHUTDOWN - ‘0 9:4 ( 1:0) 
BACKSPACE SHUTDOWN "0 7.9 ( 0:7) 
READ SHUTDOWN ‘0 3.3 ( 0.3) 
END OF TIMING 

THESE TIMES ONLY PRINTED WHEN ONE OR MORE 7 CHANNEL 
TAPE UNITS ARE SELECTED. 
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6.4 

* NOTE: 

EELERELEREKELEFELE 
TIME LIMITS AND PRINTOUT FORMAT ##* TULON (M8927) ONLY ### 

RREEEE AREER EEE 

ae INDICATED UNDER wd A” ARE itty: FOR A 9 CHANNEL UNIT 
AND “UNIT 8” 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 DELAY 180.0 (15.0) SAME 
WRITE SHUTDOWN 7. oe Leal 7.1 ( 1.0) 
WRITE START 8:59 (0.4) 15.3 ( 0.5) 
SETTLE DOWN DELAY 12.0 ¢ 4.0) SAME 
WRITE TO ERASE HEAD 11.0 ¢ 4:0) SAME 
BACKSPACE SHUTDOWN 2.2 (0.3) 6.5 ( 0.5) 
READ SHUTDOWN 2.2 (0.3) SAME 
GAPS SHOULD = 8>7>6>5>%3, 3s221 (1.5). 
GAP 1 13.4 SEE 20.1 
GAP 2 13.4 NOTE 20.1 
GAP 3 13.4 BOVE 20:1 
SAP 16.8 26.7 
GAP S 20.2 33.3 
GAP 6 23.4 39.5 
GAP 7 26.5 46.5 
GAP 8 30.2 53.1 
WRITE START 8:9 (0.4) 15.3 ( 0.5) 
WRITE XIRG 95:0 (10.0) SAME 
READ FROM BOT DELAY 90:0 (10.0) SAME 
WRITE EOF 119.0 = (10.0) 118.0 (10.0) 
EOR TO EOF SP TIME 100:0 (10.0) SAME 
SPACE SHUTDOWN, i Bore a) SAME 
ONE INCH DATA TIME 22.3 ¢ 1.0) SAME 
FUNCTIONS, AT S56 BPI 

rice BOT 0 185.0 (15.0) 
une NCH DATA TIME ‘0 22.0 (0:8) 
KRITE SHUTDOWN :0 7.1 ( 1.0) 
BACKSPACE SHU SHUTDOWN ‘0 6.7 ( 0:5) 
READ SHUTDOWN "0 2.3 ( 0.3) 

*FUNCTIONS AT 200 BPI 
WRITE FROM BOT 0 185.0 (15.0) 
ONE INCH DATA TIME ‘0 22.0 (1:0) 
WRITE  SHUTDOUN ‘0 73 ( 4-0) 
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. 

ae ee ee ere



ne ee meme ce 

E
y
 

MAINDEC-11-D2TNE-C-D 
| DZTMEC. SRC 

O
O
 

u
e
 

C
0
0
I
0
I
G
)
 

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

t=
 

b-
< 

b-
2 

b=
 

0 
0 

-= 
8
b
 
b
e
 

9 
(-

) 
O
W
O
 

I
N
O
W
 

C
W
I
 
-
O
W
 

fv 
W
W
 

Ro
UF

OR
OR

D 

see 

JO1 
TM,A,S-11/TULO,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 10 

: RESTRICTIONS 

vel STARTING RESTRICTIONS 

EAST 10 prep NIT MUST BE_ “ON-LINE” AND ct CTED 
BY SWI tues” peng. , also MAK cERTAIN hat EACH 
THAT IS SoReL INE” “HAS A UNIQUE UNIT NUMBER SELECTED. 

7.2 OPERATENG RESTRICTIONS 

THE INSTRUCTION TEST MUST RUN WITHOUT ERRORS BEFORE ATTEMPTING 
TO OPERATE THIS PROGRAM. (OZTMA) 

. MISCELLANEOUS 

8.1 EXECUTION TIME 

NOT APPLICABLE 



KO1 
TM,A,S-11/TULO,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-7& 12:02 PAGE 11 MAINDEC=11-DZ2TME-C-D 

C.SRC 

PROGRAM DESCRIPTION 

WRITE FROM BOT DELAY 

WRITE FROM BOT DELAY IS THE TIME NECESSARY TO ve THE FEST ING 
OF TAPE (BOT) MARKER APPROXIMATELY 6 INCHES PAST TRE WRITE HEAD. 
THE FIRST RECORD ON TAPE MUST BE WRITTEN AT LEAST 3 INCHES AWAY 
FROM THE BOT MARKER. 

PROCEDURE TO MEASURE TIME: 

IF TULO IS NOT AT BOT IT IS REWOUND TO BOT. 
ANTTIOLIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

GISTER 
ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 
MONITOR oa ie MEMORY ADDRESS REGISTER TO DETERMINE WHEN 
ND BYT UT. 

Fe Fy ME FROM “66 "GO" UNTIL 2ND BYTE IS OUTPUT IS 
APPROXIMATELY EQUAL TO “WRITE FROM BOT DELAY”. 

m 
99
 

wp
 

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 BOT DELAY” 

B. GETER THE Last BYTE (8C=0), INDICATING THE END OF THE 
RECORD MONITOR “SETTLEDOWN™ UNTIL IT BECOMES A 

C. THE TIfE F ROM "BC=O" UNTIL "SETTLEDOWN” IS Bae ETE’ 
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362 
363 
364 3.3 WRITE START ¢ 

ae WRITE START IS THE TIME NECESSARY FOR TAPE TO ACCELERATE TO 
rt FULL SPEED AND GUARANTEE A 1/2 INCH INTERRECORD GAP. 

369 PROCEDURE TO MEASURE TINE: 

af SAME AS “WRITE FROM BOT” EXCEPT NOW WE ARE NOT AT BOT. 
376 A. INYTIOL AE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

374 8. ISSUE WRITE FUNCTION, 800 BPI, SET “GO”. 
a¢8 C. NONT TOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN 

377 D. THE T TIME FROM “GO” err th 2ND BYTE IS OUTPUT IS APPROXIMATELY 
28 EQUAL TO “WRITE START” 

sor 9.4 SETTLEDOWN DELAY 

382 TAPE DOES NOT ACTUALLY COME TO A COMPLETE STOP UNTIL SOME 
383 PERIOD OF TIME AFTER SHUTDOWN HAS ENDED. ALSO, AFTER TAPE HAS 
384 FULLY STOPPED, AN ADDITIONAL PERIOD OF TIME 1S’ NECESSARY FOR THE 
385 TAPE AND HARDWARE TO “SETTLEDOWN” AND BECOME STABLE. THE 

| 386 “SETTLEDOWN DELAY" IS THE PERIOD OF TIME NECESSARY FOR THE TAPE 
| 387 AND MECHANICAL CHARACTERISTICS OF THE TU10 TO BECOME STABLE, Su 
| 388 THAT THE UNIT CANNOT BE OPERATED, START/STOP, AT A FREQUENCY WHERE 

383 IT IS MECHANICALLY RESONANT. 

33) PROCEDURE TO MEASURE TIME: 

sae A. Oe oe crane USES THE SAME RECORD THAT WAS WRITTEN TO TIME 

395 B. AFTER “SETTLEDOWN" BECOMES A 1, INDICATING THE _— OF 
i 396 SETTLEDOWN, MONITOR "TU READY" UNTIL IT BECOMES A 

336 C. THE TIME FROM “SETTLEDOWN” UNTIL “TU READY” IS mSETTLEDOWN". 

| 399 
ant 9.5 WRITE TO ERASE HEAD 

| “Oe THE PURPOSE OF THE ERASE HEAD IS TO INSURE THAT THE TAPE IS IN 
i 03 THE SAME FLUX STATE AS THE WRITE HEADS. THIS IS NECESSARY FOR 

ibe SEVERAL REASONS. 

— 406 1. START/STOP CHARACTERISTICS VARY AMONG TAPE UNITS AND IT 
| 407 WOULD BE POSSIBLE TO LEAVE OLD DA i a THE INTERRECORD GAPS 
+ 408 WHEN USING A TAPE ON MORE THAN ONE UNIT. 
| 409 2. A TAPE PREVIOUSLY USED AT ae RECORDING DENSITY COULD NOT BE 

410 USED LATER AT ANOTHER DENSITY 
Spee. FI 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 1S ERASED DURING A WRITE OPERATION. 
40 PROCEDURE TO MEASURE TIME: 
453 A. ALONG RECORD HAS, BEEN WRITTEN FROM BOT. SAME RECORD THAT 
433 WAS USED 10 TIME “WRITE FROM BOT DELAY”. 
454 3. TAPE 1& REWOUND TO BOT. 
ug €: BYTE RECORD COUNTER IS INITIALIZED FOR A 3 BYTE RECORD 
use AND CURRENT MEMORY ADDRESS REGISTER, 1S, INITIALIZED. 
4S? D. ISSUE WRITE FUNCTION, 800 BPI, SET "Go". 
45g Be Ta ORT aVTE RECORD COUNTER UNTIL IT's @ INDICATING THAT 2 
459 eee ORE URITTEN TINEDIATELY ISSUE A POWER CLEAR HICH 
450 STOPS ALL DATA TRANSFERS AND CAUSES THE DRIVE TO SHUTDOWN. 
431 F. TAPE IS REWOUND TO BOT 
43> G: INITIALIZE BYTE RECORD COUNTER (3 BYTES) AND CURRENT 
435 MEMORY ADDRESS REGISTER, 
434 H. ISSUE READ FUNCTION, 800 BPI, SET Go 
435 I. MONITOR BYTE RECORD” CBUNTER UNTIL. $7 = <1 AND THEN TIME 
u3E UNIT IT = 0. THIS TIME WILL INDICATE THE DISTANCE BETHEEN THE 

| yae 2ND BYTE AND THE 3RD BYTE WHICH IS ALSO THE AMOUNT OF TAPE 
Be THAT WAS ERASED BY THE ERASE HEAD DURING THE WRITE OPERATION 
| 483 OR “WRITE TO ERASE HEAD”. 

ae eee eo <n nate 
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BACKSPACE SHUTDOWN 

“BRCKSPACE SHUTDOWN” IS THE LENGTH OF TIME NECESSARY TO GUARANTEE 
THAT _IF A WRITE OPERATION FOLLOWS A BACKSPACE Vee TAPE WILL GE 
BiG ERHSE, HER SU INGe witt poe A OUS DATA IS IN FRONT OF THE WRITE 
AND ERA care ERASED. “BACKSPACE SHUTDOWN” MUST 
BE LESS HAN "Wl RTT = TA T” SO THAT INTERRECORD GAPS WILL INCREASE 
IF A BRCKSPACE/REWRITE BPERATION IS INITIATED. 

PROCEDURE TO MEASURE TIME: 

ENITIOLIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

ISSUE WRITE EOF FUNCTION 800 BPI, SET "Go" 
AFTER EOF RECORD IS WRITTEN WAIT FOR “TU READY”. 
SET BYTE RECORD COUNTER TO BACKOPACE 1 RECORD. 
ISSUE BACKSPACE FUNCTION, SET "GO". 
AFTER “EOF” B ECONES A 1, INDICATING THE RECOGNITION OF 
THE TEOr” RECORD MONITOR "SETTLEDOWN UNTIL IT BECOMES A 1. 
THE TINE FROM SEOF™ 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 rece IS FOLLOWED BY A BACKSPACE. 
“READ SHUTDOWN” MUST ALSO BE LESS THAN “WRITE SHUTDOWN” TO 
GUARANTEE THAT THE WRITE AND ERASE HEADS WILL BE roe ree 
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 
Oe Re oa trae A READ THE INTERRECORD GAP MUST STILL BE AT LEAST 

PROCEDURE TO MEASURE TIME: 

RECORD PREVIOUSLY USED IN “BACKSPACE SHUTDOWN” IS READ. 
INITASL Ze BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

ISTER 
ISSUE READ FUNCTION, 800 BPI SET "GO". 
AFTER “EOF BECOMES A 1. INDICATING THE END OF THE 
RECORD, MONITOR MEET F EboaNe UNTIL IT BECOMES A 1. 
THE TIA FROM “EOF” UNTIL “SETTLEDOWN” IS “READ m 

99
 

mp
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4g? 
488 
439 
+x 9.8 GAP CONSISTENCY 
ey A 

493 FOR PROPER OPERATION, THE INTERRECORD GAPS ON TAPE “UST ALWAYS 
433 SE AT LEAST 1/2 OF OF AN INCH. THIS WILL ALLOW DATA WRITTEN USING 
335 ONE TARE UN NIT TO BE READ af ANOTHER TAPE UNIT WHEN THE START/STOP 
43 CHARACTERISTICS EACH UNIT ARE DIFFERENT. THE MINIMUM 
at GAP SIZE OF 1/2 INCH IS GENERATED WHEN A WRITE FOLLOWS A READ. 
46? ALL OTHER GAPS SHOULD BE LARGER DEPENDING on HOW THEY WERE 
1% WRITTEN, 
bef 

550 PROCEDURE TO MEASURE TI 

553 A. A TOTAL OF NINE RECORDS ARE WRITTEN ON TAPE (FROM BOT) 
BS . UTILIZING DIFFERENT EOUENCES TO GENERATE THE INTERRECORD GAPS. 

55 C INITI@L IZE BYTE RECGRD COUNTER AND CURRENT MEMORY ADDRESS 

Bee D. ISSUE READ FUNCTION 800 BPI, SET “G 
506 E. WAIT FOR “CU READYY TO BECOME A 1, PHEN REPEAT STEP C AND 
Ets RESET "GO" TO CONT 
io F HONTTC ¢ Y ADDRESS TO DETERMINE WHEN 2ND SYTE IS 

512 G. THE TIME FROM WHEN: "GO" Is RESET UNTIL THE 2ND BYTE IS INPUT 
33 WILL REFLECT THE SEZE OF THE GAP. 
13 H. STEPS E, F ARE REREATED UNTIL ALL 8 SAPS ARE MEASURED. 

Ei PROGRAM SEQUENCE FOR HACH GAP: 

51 GAP 1 WRITE] FOLLOWED BY A WRITE (START/STOP). 
EEC GAP 2 WRITH FOLLOWED BY A WRITE (START/STOP). 

c 

EEE GAP 3 READ‘ FOLLOWED BY A WRITE (START/STOP). 

EE GAP 4 WRITE-BACKSPACE FOLLOWED BY A WRITE (START/STOP). 

55 GAP 5 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 2 
527 TIMES. 

i) GAP & SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 3 
Es TIMES. 

533 GAP 7 SAME AS GAP 4 EXCEPT WRITE-BACKSPACE REPEATED 4 
ee TIMES. 

53 GAP 8 SAME AS GAP 4 EXCEPT WRITE-GACKSPACE REPEATED 5 
se TIMES. 

532 GAP LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSHIP: 

546 876543, 32221 (1.5). 
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5-3 $9.9 WRITE START 

Sus THIS IS A REPEAT OF THE “WRITE START” TEST PREVIOUSLY COMPLETED 
cus (REFERENCE 9.3). IT'S PURPOSE IS TO DETERMINE IF TAPE WILL 
Su? DRIFT BACKWARDS TO BOT IF A “POWER CLEAR” IS fcduen As Soon 
cue AS BOT DISAPPEARS WHEN MOVING FORWARD FROM BOT. TIME SHOULD 
v3 EQUAL “WRITE START AS MEASURED IN 9.2. 

55 9.10 WRITE XIRG 

53 / e WRITE WITH AN EXTENDED INTERRECORD GAP IS A FUNCTION THAT CAUSES 
oSy THE GENERA TION OF AN INTERRECORD GAP THAT IS AT LEAST 3 INCH LONG 
ces AS COMPARED WITH THE NORMAL 3/S INCH GAP. THE PURPOSE IS TO 
3 ELIMINATE WRITE ERRORS THAT MAY BE CAUSED BY A DEFECTIVE 
4 TAPE. NORMALLY oe REWRITE WITH XIRG WOULD BE SUFFICIENT TO 
SS SOvE PAST THE BAD SPO VER" F IT ISN’T. THE PROCEDURE 
59 WOULD BE TO REPEAT THE “BACKSPACE-REWRITE WITH XIRG” SEQUENCE UNTIL 
560 A RECORD IS WRITTEN WITHOUT ERRORS. ERCH SUCCESSIVE REWRITE WOULD 
=e ADD 3 INCHES TO THE INTERRECORD GAP UNTIL “GOOD” TAPE WAS REACHED. 

Be PROCEDURE TO MEASURE TIME: 

565 A. TAPE IS NOT AT BOT 
566 g INITIAL I2 ZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

Ee C. ISSUE WRITE WITH XIRG FUNCTION, 800 BPI, SET “GO”. 
568 0 HONT TOR CURRENT NENORY ADDRESS REGISTER TO DETERMINE WHEN 

571 E. THE TIME FROM uate UNIT 2ND BYTE IS OUTPUT IS “WRITE WITH 
572 XIRG™. 

te $.11 READ FROM BOT 

576 THE FIRST RECORD WRITTEN ON TAPE IS SUPPOSED TO BE AT LEAST & 
£77 INCHES FROM THE BOT MARKER. IN THE EVENT THAT eattis CONDITION 
79 WASN’T MET IT IS STILL DESIREABLE T) READ THE RECORD. READ FROM 
575 BOT IS THE TIME FROM WHEN A READ FUNCTION IS ISSUED UNTIL THE 
eC 2ND BYTE IS INPUT. 

ee PROCEDURE TO MEASURE TIME: 

R. C THAT WAS WRITTEN JUST OFF OT DURING “WRIT 
ees : STeaTS, REFERENCE 9.10) 15 USED a 

587 6. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS 

te9 D. ISSUE TREAD FUNCTION, 800 BPI, SET “GO”. 
£30 E. MONITOR CURRENT MEMORY ADDRESS REGISTER TO DETERMINE WHEN 
591 2ND BYTE IS INPUT. 
Es F. TH » TIME FROM "GO" UNTIL 2ND BYTE IS INPUT IS “READ FROM 
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534 
Ba 9.12 WRITE EOF. 

238 TO WRITE AN END OF FILE MARK IT IS NECESSARY FOR TAPE TO 
232 HOVE E IN CHES "iret FORE HRITING. oat THAT RESP cr ode 1S SIM LAR 
35 T Ng ORD WITH EXTENDED INTERRECORD HOWEVER 

£00 Or MARK NDS TOA 1 BYTE RECORD. THE one SHOULD ae 
69 SLIGHTLY CBR RER aon “WRITE XIRG 

£05 PROCEDURE TO MEASURE TIME: 

605 A. TAPE UNIT IS REWOUND TO BOT. 
£06 8. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS REGISTER. 
£07 C. ISSUE WRITE FUNCTION, 800 BPI, rete 
£08 D. WAIT FOR “CU READY” AND THEN * U READY" TO BECOME A 1. 
608 E. ISSUE WRITE EOF FUNCTION, 800 ae SET “GO”. 
610 F. WAIT FOR “TU READY” TO BECOME A 
pil G. THE TIME FROM "GO" UNTIL "TU READY" IS “WRITE EOF”. 

bi3 9.13 EOR TO EOF SPACE TIME 

615 EOR TO EOF SPACE TIME IS THE TIME NEEDED TO MOVE TAPE FROM THE 
ib END OF A RECORD TO AN END OF FILE MARK WRITTEN AFTER IT. THE 

eu, PROCEDURE USED TURNS OUT TO BE A TEST OF THE WRITE AND ERASE HEAD 
| 638 POLARITIES. IF THE TIME PRINTED IS EQUAL TO ZERO IT Is. aN INDICA- 
| 619 TION THAT THE EOF WAS NOT FOUND WHEN “TU READY” BECAME A 

THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING PROBLEMS: 

ERASE HEAD POLARITY REVERSED. 
ERASE HEAD oe NOT SUFFICTENT TO FULLY SATURATE TAPE. 
ONE OR MORE OF WRITE HEAD Ya ee REVERSED. 

W
w
e
 

. 
. 

. 
* 

. 

EOF MARK. 
OTHERWISE “EOR TO EOF SPACE TIME” SHOULD BE SLIGHTLY LARGER 
THAN “WRITE EOF”. 

PROCEDURE TO MEASURE TIME: 

SIRE 
Oe
 

TO 
PR
ES
 

A. A RECORD AND EOF WAS PREVIOUSLY WRITTEN FROM BOT FOR “WRITE 
EOF" (REFERENCE 9.14). 

B. TAPE IS TO BOT. 
C. REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD 

£37 D. BACK ORD JUST 
E. SET BYTE RECORD COUNTER TO SPACE 2 RECORDS 

639 F. ISSUE SPACE FORWARD FUNCTION, SET “GO”. 
| = 640 G. WAIT FOR BYTE RECORD COUNTER TO Ome THAT 1ST RECORD 

643 ~ HAS BEEN se D B Bvapy-"e N MONITOR “TU READY” UNTIL IT BECOMES 
b4e Al. AFT _ ie TO eee TF "EOF" IS Al 
643 IN STATUS REGISTER, IF “EOF* NOT SET THEN ZERO TIME COUNTER. 
o44 H. TIME FROM BYTE RECORD COUNTER =-1 UNTIL “TU READY” IS “EOR 
£45 TO EOF SPACE TIME”. 
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gu? 
e48 9.14 SPACE SHUTDOWN 
659 SPACE SHUTDOWN IS THE AMOUNT OF TIME NECESSARY TO 
Bs] CONTINUE MOVING TAPE AFTER A RECORD IS SPACED OVER IN THE 
652 FORWARD DIRECTION FOR THE SAME REASONS AS “READ SHUTDOWN” 
cey PROCEDURE TO MEASURE TIME: 
ese A. SPACE FORWARD FUNCTION USED TO TINE “EOR TO EOF SPACE TIME” 
£58 8. AFTER "EOF" BECOMES A 1. INDICATING THE END OF THE 
g56 RECORD (EOF). MONITOR “SETTLEDOWN" UNTIL IT BECOMES A 1. 
ED C. THE TIME FROM "EOF" UNTIL “SETTLEDOWN" IS “SPACE 
£51 SHUTDOWN”. 

eee — ~ —
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662 
£53 
G64 9.15 ONE INCH DATA TIME 

65 ONE INCH OF DATA, &00 BYTES (ALSO SS& AND 200 IF 7 CHANNEL 
66 UNIT), IS WRITTEN AND TIMED TO DETERMING IF TAPE IS MOVING AT 
68 PROPER SPEED. 

B20 PROCEDURE TO MEASURE TIME: 

622 A. INITIALIZE BYTE RECORD COUNTER AND CURRENT MEMORY ADDRESS. 

bc 8. ISSUE WRITE FUNCTION, 800 BPI (OR SS6, OR 200), SET “GO”. 
ra 

676 C. WAIT FOR CURRENT MEMORY ADDRESS REGISTER TO INDICATE 2ND 
677 BYTE IS OUTPUT AND THEN MONITOR BYTE RECORD COUNTER UNTIL 
678 EQUAL TO ZERO. 

i = §80 D. TIME FROM 2ND BYTE OUTPUT UNTIL BYTE RECORD COUNTER = 0 
bE! 1S “ONE INCH DATA TIME” 

bE3 9.16 | FUNCTIONS AT SS6 BPI 

£95 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 
/  -§87 AGAIN USING DENSITY OF SS6 BPI. REFERENCE THE PROPER PARAGRAPHS 

bEE ; FOR A DESCRIPTION OF EACH TEST. 

629 3 9.17 FUNCTIONS AT 200 BPI 
| § SAME AS ABOVE. REFERENCE 9.17, “FUNCTIONS AT SS& BPI” 
{ 
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STATUS AND COMMAND REGISTER BIT ASSIGNMENTS 

COMMAND REGISTER 

ERROR 

DEN 8 09 = 200 BPI 7 TRACK 
DEN 5 01 = 5S6 BPI 7 
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 

IT 1 
IT 0 

B 

FUNCTION Hy 

O
o
o
0
o
0
o
0
 

—
-
 
O
O
 

-
O
r
-
O
 

to 
te

e T 

T 
T 

STATUS REGISTER 

ILLEGAL COMMAND (ILC) 

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

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

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

BEGINNING OF TAPE (BOT) 

SeFILE BOuN CSOMN? 
WRITE LOCK (WRL) 
REWIND STATUS (RWS) 
+ al READY (TUR) 

RACK 
RACK 

890 
800 P

2
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747 -TITLE MAINDEC=11-D2TME-C-D__TM,A,B-11/TUIO,WN DRIVE FUNCTION TIMER 
48 ;COPYRIGHT: (C) 1976,1974 DIGITAL EQUIPMENT T cor P., MAYNARD, MASS. 01754 
¢ o 
750 
751 ;SET LOC 176 WITH DESIRED CONTROL SETTINGS 
758 :LOAD ADDRESS 200, PRESS STA 

4 991000 évack=1000 
755 095870 BLENTH=3000. 
756 -ENABL €8S,AMA 
757 “MCALL .$ACTLIL 
rd 

759 ; TRAP CATCHER FROM O TO 1000 
760 ooocoo .20 
761 
762 
763 oooo42 242 
oe .SBTTL ACTI1 HOOKS 

765 s SEKEFEZLELALELE RHEL EL RHEE FEF EA CHEK EL ELELFHLFRELEFFFHLEEKEREFEF. SE 

767 "HOOKS REQUIRED BY ACT11 
768 pooo4e2 SSVPC=. ;SAVE PC 
769 DOOO4E 246 
ls ooco4s bo716s SENDAD +:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

772 o000S2 00000 "WORD O ;2)SET LOC.S2 TO ZERO 
703 oo0042 ‘ =$SVPC +: RESTORE PC 

re 3 SLELERERKELRELES RA REE RE SESE ERE SRE EEE RESS EKER SARE RSFSR KLE ERESE 

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

ha : 3 KELERELEE SESE SPRL LES RE SAE PEA ESA RE RAT RERL LSE PRATER EK SE LE RA LEX SES ER 

781 
782 
783 000176 2176 
784 000176 o00200 SWITCH: 200 sDRIVE SELECT MAP(DEFAULT=DRIVE 0;9 TRK) 

786 oode00 2200 
787 009200 900137 001046 Imp START 
788 001000 .=1000 
789 001000 172520 MTS: 172520 
790 001002 172522 MIC: 172522 
731 001004 172524 BC: 172524 
792 001006 172526 ~ CA: 172526 
733 001010 172530 MTD: 172530 
7% O0010i2 172532 MTRD: 172532 
795 901014 177570 SUR: 7757 
7% 001016 177560 TKS: 17756 
737 001020 177562 TKB: 177562 
798 001022 177564 TPS: 77564 

656 Boioee pooses mv; | pager 
601 nastic 177776 ¢:' 177776 
G02 901032 do0000 R10: 
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| 803 00:034 000000 Ril: 0 
/ BO4 951036 oo0000 Rie: 0 | eas Be uh} 

ea Bstaas Bas855 TepRy: 8 
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ATL HOOKS ° 

809 00104 012706 of1000 
610 00108¢ le??? S00349 

ue 

git tes 53 Btae 6 

en ee 
1 Bt 2737 01201 Bie BRITE Bag53s Biaoee 

817 001114 000137 007142 
818 001120 013737 000176 

ete poe fier? 011727 HY 

821 Bot ise 4737 010266 
S22 O01l42 ood 
823 001144 004737 007204 
824 001150 004737 OO7422 
825 001154 004737 007250 
826 001160 000773 
827 OOli62 004737 907462 
828 OO1166 004737 007250 
829 001172 000773 
830 
831 
832 
833 001174 012737 0O10410 
834 001202 737 010266 
835 0012068 012737 010434 
836 001214 737 Ol 
837 901220 013737 O07322 
838 001226 010250 
839 OO0le32 042737 177770 
840 O00!240 052737 ODDD60 
841 O01e46 105777 177550 
B42 O01eS2 100375 
843 001254 013777 910250 
B44 551262 004737 007250 
BY5 OOlzEs 000747 
848 001270 004737 cO74D2 

177750 
010406 

000041 

019406 

007320 

010405 

010406 

010406 

010250 

a10280 
177542 

START: 

STO: 

ST3: 

HSTACK, %6 
#340, atc 
aro, MESAGE 

4, ae4i 

BNSG31, MESAGE 

Tl 
SHITCH, DRIVES 

aS 90, MESAGE 
47, TOP 
%7,RSFORV 
x2, STRREW 

wSGB, MESAGE 

arecen, MESAGE 

FOAIVE, DIGIT 

#177770 DIGIT 
pictT 

ares. 

bierT aTPB 
22 ,CHEDRV 
g 
47,ST1S 

; INITIALIZE STACK 
:SET PRIORITY LEVEL 7 

;PRINT TITLE 
:SEE IF bee MEDIUM 
;IF NOT: 

;PRINT_NO TEST 
sEND TEST 
SAVE DRIVES SELECTED 

;RESET DRIVES 
:START REWIND 
s DONE ALL DRIVES? 

;WAIT FOR BOT 
; DONE ALL DRIVES? 

paAT “FUNCTION” 

SPRINT “UNIT™ 

;PRINT ORIVE “NUMBER” 
sDONE ALL DRIVES? 

;STORE ONES IN WRITE BUFFER 
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a7 ; TIME WRITE FROM BOT DELAY, AND WRITE SHUTDOWN 

848 001274 012700 007550 Tl: MOV #T™M1,%0 s INITIALIZE TIME BUFFERS 
B50 091309 b1¢701 07574 MOV 8TM2,%1 

1 001204 7 07364 TA: JSR “7 WRINT 
852 001310 013777 007322 177464 MOV FDRIVE, MTC :SELECT DRIVE 
853 001316 777 O40005 177456 IS #40005, aMTC :800 BPI, WRITE, GO 
854 001324 005037 007546 CLR TIME 
855 001330 022777 Ole0S2e 177450 T1B: CMP SHBUF +2, aca sIS 2@ND WORD OUTPUT? 
856 001336 003403 BLE TIC ry 
857 001340 004737 007524 ISR %?, TIMER :NO, COUNT TIME 
858 001344 000771 BR 718 
859 001345 013720 on7s46 TiC: MOV the, (0)+ ;SAVE “WRITE FROM BOT DELAY” TIME 
860 001352 005037 007546 cL TIME’ 
861 0013568 005777 177422 ‘ST aBC ;SEE IF WORD COUNT DONE 
862 001362 001375 BNE 4 ‘IF NOT: BR 
863 001364 032777 OO0010 177406 TID: 8BIT #10,aMTS sHAS SETTLEDOWN SET? 
BE4 001372 61 BNE TIE : YES 
865 001374 004737 907524 ISR 47, TIMER =NO, COUNT TIME 
866 001400 000771 BR T10 
867 O01402 013721 907546 TIE: = MOV TIME, (1)+ ; SAVE SuRITE SHUTDOWN” TIME 
868 001406 004737 007250 ISR %7 , CHGDRV ; DONE ALL DRIVES 
869 001412 000734 BR 1A NO 
870 001414 012720 177777 MOV a-1, (0+ ‘TERMINATE TIMES 
871 001420 Ole721 177777 MOV :TERMINATE TIMES 
872 001424 012737 O104S0 o10406 MOV anges, nESAGE 
873 001432 012700 007550 MOV #7M1,%0 
874 001436 004737 010010 JSR 47, TYPTIM sPRINT “WRITE FROM BOT DELAY” TIMES 

901442 012737 010476 o10406 MOV aMSGH MESAGE 875 
876 001450 Qie700 007574 MOV #TM2, 20 
877 001454 004737 010010 JSR “7, TYPTIM ;PRINT “WRITE SHUTDOWN” TIMES 
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004737 010010 

;TIME WRITE START AND SETTLEDOWN DELAY 

T2: JSR %7,RSFORV ;RESET DRIVE SELECTION 
MOV sth, 40 
MOV = aTM22 YI 

Tea: «= JSR.) %7,, WRINT 
MOV FDRIVE,aMTC =; SELECT_ DRIVE 
BIS s4O0CS;aMTC ;800 SPI, WRITE, GO 
CLR TIME 

Tes: CNP #WBUF+2, CA 51S 2ND WORD OUTPUT 
BLE T2c ry’ 
SR 2, TIMER NO, COUNT TIME 

Tec: MOV TIME, (0)+ ;SAVE “WRITE START” TIME 
CLR TIME 
TST aBC 
BNE 4 
BIT #10, IMTS 
BEQ 6 ;WAIT FOR SETTLEDOWN TO SET 

T20: ROR aMTS 
BCS T2E ;WAIT FOR TU READY 
JSR 47, TIMER 
=e Ted 

T2E: MOV TIME, (1)+ ;SAVE “SETTLEDOWN” TIME 
JSR 47, CHGDRV 
ER T2A 
MOV #-1,(0)+ TERMINATE TIMES 
MOV #-1°(1)+ : TERMINATE TIMES 
MOV #MSG5, MESAGE 
MOV #TM1, ZO 
JSR 47, TYPTIM ;PRINT “WRITE START” TIMES 
Mov #MSGB , MESAGE 

#TM2, 40 
JSR 47, TYPTIM ;PRINT "SE'TLEDOWN” TIMES 
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acT11 HOOKS ° 

904737 

000773 

007422 
007250 

007462 
007250 

007250 

007462 
007250 

176736 

007524 

007546 
17671e 

007250 

177777 
010600 
007550 
010010 
007422 
007250 

007462 
007250 

177074 
177070 
177056 
177050 

177034 

176754 

176744 

010406 

tone WRIT 
NG RECO 

RITE A 3 BYTE 

T3C: 

;NOW THAT ALL DRIVES ARE AT BOT 

TO ERASE 
HPS ai Fo 

O4-NOV-76 12:02 PAGE 26 

VIOUSLY WRITTEN 
ORD AND POWER CLEAR 

i DTSTANCE FROM NEN DATA TO OLD IS 
ERASE HEAD DISTANCE 

%7, STRREW 
%7, CHGDRV 
T 
q3’ WATREW 
%.7' CHGDRV 
Tah 

iste Soa 
FDRIVE, aNTC 
4000S; MTC 
aBC 

10000 aMTc 
47, STRREW 
47 CHGDRY 
T38 
%7 , WATREW 
47° CHGDRYV 
T3¢ 

;READ OVER PARTIAL RECORD 

T3D: 

TSE: 

TSF: 

T3G: 

#40003; INTC 
TIME 
#-1,0BC 
.76 
aBC 
TSF 
%7, TIMER 
T3t 
TIME, (0)+ 
ants 
4 
47, CHGDRV 
Tab 

tis, /nesAGE 

“y ME YPTIN 
47 STRREW 
x2 ,CHGDRV 

3 
47, WATREW 
%7 CHGDRV 
T3H 

;START REWIND 
:DONE ALL DRIVES? 
:N 
me DRIVE AT BOT? 
; DONE ALL DRIVES 
;NO 
:3 BYTE RECORD 
INITIALIZE CURRENT ACDRESS 
SELECT DRIVE 
;BOOBPI, WRITE, GO 

;POWER CLEAR 
:START REWIND 
iON ALL DRIVES 

:DRIVE AT BOT 
i DONE ALL DRIVES 

AGAIN 

SELECT DRIVE 
:BOOBPI, READ, GO 
“CLEAR TIME 

shalt FQ FOR NEXT WORD IN 

:NO, COUNT TIME: 

;SAVE “WRITE TO ERASE HEAD TIME” 

;AWAIT TUR 
5 DONE ALL DRIVES 

TERMINATE TIMES 

;PRINT “WRITE TO ERASE HEAD TIMES” 
START REWIND 
; DONE ALL DRIVES 
;NO 
DRIVE AT BOT 
sDONE ALL DRIVES 
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MAINDEC-11-D2TME-C-0 TM,A.S-11/TULO,W,N DRIVE FUNCTION TIMER MACY11 27(752) O4-NOV-76 12:02 PAGE 27 
DZTMEC. SRC ACT1L HOOKS 

are STE A Eta e oP BPP OPA ONE RECORG None Topene SMUTOONN ; Ne. RE 

§7 *FOLLOWED BY ONE RECORD START-STO” 
971 sEOLLGKED BY WRITE-BACKSPACE-REAL -WRITE 
2 FOI LOWED BY WRITE-BACKSPACE-WRI iE 

$74 002144 904737 ocO74O2 T4: JSR %7,ST1S 
375 o021s0 o12709 007550 Mov aTAL 70 sINITIALIZE TIME BUFFERS 

97 Fe 1é¢ ft ri 7620 MOV stMa 22 
$78 O0c164 005037 007546 THAR:  cLR TIME 
879 002170 004737 007364 JER %.7 WRINT 
889 002174 013777 007322 176600 MOV FDRIVE, aMTC sTRACK AND DRIVE NUMBERS 
881 G02202 052777 O4000S 176572 BIS #40005; aMTc 800 BPI, WRITE, GO 
$82 002219 900240 NOP 
$83 002212 032777 OOO0Di 176560 BIT 81, aMTS 
384 002220 001774 BEQ 6 AWAIT TUR 

336 SHAVE FIRST RECORD WRITTEN, GO NONSTOP 

988 002222 004737 007364 ISR %7 , WRINT 
$89 002226 005277 176550 INC §6- ante :G0 
330 obee32 Oe Ae 012052 176546 THA: cp HGUF +2, 3CA 518 2ND WORD OUTPUT? 

+ J 

002242 004737 007524 ISR %7, TIMER :NO, COUNT TIME 
983 002246 000771 BR T4A 
334 oozes0 013720 07546 T4B: Hoy TINE, (00+ ;SAVE “WRITE NONSTOP GAP” TIME 

99 002260 105777 176516 TSTB Os MTC 
997 002264 100375 BPL Sg = ;WAIT FOR CU READY 
998 O02266 006077 176506 ROR ays 

1333 002272 103375 BCC ly ;WAIT FOR TU READY 

1001 ; WRITE-BACKSPACE -READ-WRITE 

1003 002274 004737 007364 JSR 47, WRINT 
1004 002300 013777 O07322 176474 MOV FDRIVE, aMTC DRIVE SELECT 
1005 002306 052777 040007 176466 BIS #40007; aIMTC -800 BPI, WRITE EOF, GO 
1006 002314 105777 176462 TSTB = @MTC 
1007 002320 100375 BPL _-4 ;WAIT FOR CU READY 
1008 002322 006077 176452 ROR anTS 
1009 103375 Bce 4 AWAIT TUR 
1010 002330 012777 177777 176446 MO’ #-1,08C *BACKSPACE 1 RECORD 
1011 002336 042777 OO00016 176436 BC #16, aMTC 
1O1e goes Ose7/7 000013 176430 Fis #13, aMTC ;SPACE REVERSE, GO 

‘ 

1014 032777 O40000 176416 TYBA: BIT #40000, IMTS ;SEE IF EOF 
1015 00! PEQ T4BA ‘IF NOT: BR 
1016 002364 O00240 NOP 
1017 002366 O00240 NOP 
1018 002370 032777 OO00010 176402 THC: BIT #10,aMTS sHAS SETTLEDOWN SET? 
1019 002376 001003 BNE T4D “YES 
1020 002400 004737 007524 JSR “7. TIMER ?NO, COUNT TIME 
1 el 404 O00 a BR Tut 
1022 O0e406 006077 176366 THD: ROR ants 
1023 O02e412 103375 BCC 4 ;WAIT FOR TU READY 
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| OZTMEC. SR 
MAINDEC=11-D2TME-¢-0 
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7, A,5- 

AETIY HOOKS 

01378) 

ae
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ls
ta
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to
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dd
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ss
 

= 
Pri

eta
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Se
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en
 

e
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e
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$1/TU10,W.N DRI’ 

17e344 
176336 
176326 
176316 
. 

O1C4oé 

010406 

176154 
176146 

THD: 

THE: 

T4F 

THFA: 

TYFB: 

THFC: 

vE FUN é 

c
o
.
m
m
w
w
a
:
 

> 
4
9
1
 

2 
aE
 1
e
-
<
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-
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A
I
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4
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<x
 

5 

— 

TIME (l)+ 
%? ,WRINT 
TIME 
FDRIVE, OMTC 
840002, MTC 
840000, aMTS 
TYDA 

¥,7 WRINT 
FDRIVE, aMTC 
840005; aMTC 
anTc 

“4 
ants 

47, CHGDRYV 
THEC 

-BOo3 
ON TIMER MACY11 2 7(732) O4-NOV-7E 12:02 PAGE 28 

;SAVE “BACKSPACE SHUTDCWN” TIME 

sSELECT ORIVE 
800 SPI, READ, 6C 

sAWAIT EOF 
HGS SETTLEDOWN SET? 

NO, COUNT, TIME 

WAIT FOR TU READY — 
°SAVE “READ SHUTDOWN” TIME 

sTERMINATE TIMES 
STERMINATE TIMES 
I TERMINATE TIMES 

;PRINT “BACKSPACE SHUTDOWN” TIMES 

;PRINT “READ SHUTDOWN” TIMES 

;START REWIND 
s;CHANGE DRIVE 

;AWAIT BOT 
;CHANSE DRIVE 

:SET UP FOR WRITE 
;SET ORIVE NUMBER 
;SET 800 BPI, WRITE, GO 

;AWAIT CUR 

;AWAIT TUR 

;SET UP FOR NEXT WRITE 
-E=T 60 

;AWAIT CUR 

;AWAIT TUR 
;SET UP FOR NEXT WRIT 
sSET GO 

;AWAIT CUR 

;AWAIT TUR 
;CHANGE DRIVE 
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MAINDEC-11-DITME-C-6 TM, A,8-11/TUIO,W,N DRIVE FUNCTION TIMER MACYI11 27(732) O4-NOV-76 12:62 PAGE 30 
DITMEC. SRC ACTi1 HOOKS 

108! 
i : ;WRITE RECORDS TO BE USED IN GAP TEST 

1084 002732 O04737 007364 T4G: JSR %7 ,WRINT 
1085 3% 013777 Of7322 175036 MOV FORIVE, MTC sSELECT DRIVE 
1086 pb3555 040905 176030 BIS #40005’ aMTC :B00 BPI, WRITE, GO 
1087 105777 176024 TSTB = AMTC 
1088 S& 100375 BPL 4 sWAIT FOR CU READY 
1089 bpe760 006077 176014 ROR aMTS 
1090 BY 103375 BCC “4 sAWAIT TUR 
1091 gbe7e 004737 007364 ISR %7 ,WRINT 
1092 005277 176004 INC amtc :G0 NONSTOP 
1093 002778 105777 176000 TSTB = AMTC 
1094 003002 100375 BPL 4 sWAIT FOR CU READY 
1095 003004 175770 ROR ants 
199 003010 103375 BCC 4 sAWAIT TUR 
1087 003012 012777 177777 175764 MOV #-1, 98C 
1038 953020 13777 007222 175754 MOV FORTVE, MTC ;SELECT DRIVE 
i 777 «+“O40013 175746 BIS #400137 aMTC :800 BPI, BACKSPACE, GO 
1100 003034 105777 175742 TSTB = MTC 
1101 003040 100375 BPL 4 ;WAIT FOR CU READY 
1192 903042 006077 175732 ROR aMTS 
1103 00304 103375 BCC 4 sAWAIT TUR 
1104 002050 004727 007364 ISR 4.7 WRINT 
1105 003054 013777 007322 175720 MOV FDRIVE, MTC 
1106 003062 052777 O4000S 175712 BIS 840005; aMTC :800 BPI, WRITE, GO 

1iBe hae {page chal ee ~— 
1109 903076 006077 175676 ROR aMTS 
1110 003102 103375 BCC <4 sAWAIT TUR 
1111 003104 012737 177777 001034 MOV #-1,R11 ? INDICATES BACK 3 COMPLETE 
1112 003112 012737 177777 001036 MOV #-1'Ri2 INDICATES BACK 4 COMPLETE 
1113 003120 912737 177777 091040 MOV #-1'Ri3 : INDICATES BACK S COMPLETE 
1114 003126 612737 177776 001032 MOV 8-2°R10 *FIRST SEQUENCE BACK 2 TIMES 
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SBR
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eR cS
 | 

177773 001032 

ao
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ae 
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BS 
& 

:NOW WRITE, BACKSPACE, WRITE, BACKSPACE, WRITE 
: GAP Sour Et PpRGER 

MULWRT : 

MULBAK: 

Ww
W 

+
4
4
0
)
 

U
e
 

JSR 
IN 

“
I
N
O
 
D
O
 

wo
 

BPL 

%7 ,WRINT 
amtc 
aMTc 
.74 
oMTSs 

o4 
%7, STRREW 
%7 , CHGDRV 
TH 

:G0 NONSTOP 
SWAIT FOR DONE 

SBACKSPACE 1 RECORD 
;SET SACKSPACE, GO 
;WAIT FOR BACKSPACE DOME 

;AWAIT TUR 

;SET WRITE, GO 

;WAIT FOR WRITE DONE 

;AWAIT TUR 
;BACKSPACED ENOUGH TIMES? 
3NO BACKSPACE AND WRITE AGAIN 
3 Oe 3 BACKSPACE SEQUENCES? 

sone 4 BACKSPACE SEQUENCES? 

3 DONE 5 BACKSPACE SEQUENCES? 

;WAIT FOR TU READY 
;START REWIND 

O4-NOV-76 12:02 PAGE 31 



POTNEC A -Oe Tee coo TM,A,S-11/TULO,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 32 
DZ : ACTi1 HOOKS 

NOW READ NONSTOP 
ACCUMULATE GAP TIMES ON READ 
:TYPE ACCUMULATED TIMES AT END OF READ 
GAP] SHOULD = GAP2, GAP3 <GAP1 AND GAP2 
: GAPY THRU. GAPB SHOULD GET INCREASINGLY LONGER 

118g tis 
1160 
116 

i 
1164 004737 007462 TS: JSR %7,WATREW 
1165 003364 737 007364 J5R 47" WRINT 
1166 003370 912700 ors MOV ath. %9 
1167 003374 063700 001042 ADD  —« TSDRV.%0 
1168 013777 007328 175374 MOV FDRIVE, aMTC -SELECT DRIVE 
1169 use777 O40003 175366 BIS #40037 aMTC ?BOO BPI, READ, GO 
1170 pore sera? 177770 Ool0se | OV #8. RIO COUNT 8’ GAPS 
1153 ARSSe 10375 BPL 4 :WAIT FOR CU READY 
tiva 003430 006077 175344 ROR anys 
iz 003434 103375 : BCC te AWAIT TUR 

1176 po suae pens 7545 CLR TIME 
1177 002446 005277 175330 INC anc :GO NONSTOP 
1178 gosH52 028777 012052 175326 TSB: CMP #WIBUF+2,3CA *IS 2ND WORD OUTPUT 
1179 03 BLE TSC YES : 
1180 O03462 004727 007524 ISR %?, TIMER ?NO, COUNT TIME 
1181 003466 000771 BR A) 
1182 003470 013720 o07S46 TSC: MOV TIME, (0)+ :SAVE GAP TIME 
1183 003474 012710 177777 MOV #-1, (0) ‘TERMINATE, JUST IN CASE AT END 
1184 003500 062700 o00022 ADD #22; 40 STEP GAP POINTER 
1185 903504 005237 00103¢ INC RIO :DONE ALL 8 GAPS? 
1186 003510 001344 : BNE TR : 

1153 ppsele ree — BCC <4 ;WAIT FOR TU READY 
1189 003520 004737 o074e2 ISR 47, STRREW :START REWIND 
1190 003524 062737 O00002 ool104e ADD #2; TSDRV +42 TO DRIVE TIME POINTER 
1191 003532 004737 007250 JSR %7,, CHGDRV 
1192 003536 000710 BR TS 
1193 0035 Weer 000061 011007 - MOVB #81. MSGLIA+6 
1194 003546 012737 010730 010406 ; MOV #5611, MESAGE 
1195 003554 004737 010266 JSR 47,7 
1196 003560 012737 011001 010406 MOV #5G11A, MESAGE 
1197 003566 912700 007550 MOV #7M1, 40 
1198 003572 004737 Ot 10 JSR 47, TYPTIM ;PRINT “GAP 1” 
1199 003576 10se 11 INCB MSGLIA+E 
1200 003602 12737 O11001 010406 MOV #4SG11A, MESAGE 
1201 003610 012700 007574 MOV #TMe, 40 
1202 003614 004737 010010 ISR %7, TYPTIM ;PRINT “GAP 2” 
1203 011007 INCB  MSOIIAS6 
1204 1 611001 010406 V #SG11A, MESAGE 
120S 003632 0127 MOV #7M3, % 
1206 003636 004737 010010 JSR %7, TYPTIM ;PRINT “GAP 3” 
1207 OO36ie 10se37 1 INCB NSGLLASG 
1208 0036 1 11001 010406 MOV #SG11A, MESAGE 
1209 S4 012700 007644 MOV #TM4, 40 
1210 003660 004737 010010 JSR 47, TYPTIM sPRINT "GAP 4” 
1211 003664 105237 011007 INCB MSOLIA+ 
1212 003670 012737 011001 o10406 MOV #SG11A, MESAGE 



MRINDEC“11-D2TME-C-D TM, A,S-11/TUI0,W,N DRIVE FUNCTION TIMER MACY11 27(722) O4-NOV-76 12:02 PAGE 33 
DZTMEC. SRC ACTI1 HOOKS 

1213 003676 O12700 007670 MoV eTMS,~0 
1214 002702 004737 010010 JSR %7, TYPTIM ;PRINT “GAP S” 
1215 706 10523 011007 INCB MSOLIA+6 
1216 003712 012737 011001 o10406 MOV #S611A, MESAGE 

’ 12817 003720 Ol2700 007714 MOV #™M6, %0 
: 1218 op 32 g199i9 SR 47, TYPTIM :PRINT “GAP 6” 

121 237 01100 INCB © MSGLIASE 
1220 003 12737 011001 o10406 MOV #MSG11A, MESAGE 

e681 Se oue att eats ne a eT IM PRINT “GAP 7” 
1858 pares sit INC MSCLIA+E 
1224 003756 012737 011001 910406 MOV #MSG11A, MESAGE 
l22e5 003764 1 007764 MOV #TM8,%0 
le26 003770 004737 019010 JSR “47, TYPTIM ;PRINT “GAP 9” 
lee? 004737 007402 ISR 47; ST1S 

1229 : TIME WRITE START NOT AT BOT 

1231 004000 012700 907550 Tb: MOV #™M1,%0 
1232 012701 007574 MOV #TM2;%) 
1233 ay 10 004737 007364 TéA: JSR %7 ,WRINT 
1234 O04014 013777 007322 174760 MOV FDRIVE, aMTC ;SELECT DRIVE 
1235 105777 174754 TSTB = MTC 
1236 004 100375 BPL “4 

| 1237 004030 006077 174744 ROR aMTS 
| 1238 004034 103375 BCC “4 sWAIT FOR TU READY 
| 1239 004036 052777 O40005 174736 BIS #40005, INTC :800 BPI, WRITE, GO 
; e40 OO4044 0320777 OO0040 174726 BIT 40, IMTS 
| 124i 04052 001374 BNE “¥.-6 WAIT FOR BOT TO CLEAR 
| p42 OO40S4 052777 010000 174720 BIS #10000, aMTC :POWER CLEAR 

1243 0540be 013777 007322 174712 MOV FORIVE, aMTC 
/ le44 004737 007364 JSR %7 ,WRINT 

| iSup boat o0 i alae fice ants WAIT FOR TU READY | TBa3 Couibe Aos09? oo7sue Be OtINE 
| 1248 OO4106 013777 007322 174666 MOV FDRIVE, aMTC sSELECT DRIVE 

$523 Doss BeSesy Aggoos touess SIRO. iat BOP VERT LONG. RECORD > : 
1251 eyed pastes piopes tr ibBE TbB: CMP SWBUF+2,3CA 31S 2ND WORD OUTPUT? 

1525 Qostap oos7a? 007524 ER MER ‘NO? COUNT TINE 
1254 004144 pode BR TEB ii 

| 1255 004146 006077 174626 TEC: ROR anTs 
| 1256 owise 103375 BCC 4 sWAIT FOR TU READY 
4257 004154 013720 007546 MOV TIME, (0)+ ;SAVE “WRITE START” TIME 
| 1258 OO4160 005037 007546 CLR TIME 
' 1259 OO4164 004737 007364 ISR 4%? , WRINT 

«1? Rate pesee7 paonis touece ee Rg 
{ses Bbq 888555 519823 1rdesg TéD: Bt HiBUE SS CB if 2ND WORD OUTPUT ’ 

/ 1263 OO4212 003403 BLE TbE : YES 
«1264 bowels 004737 007524 JSR 47, TIMER *NO COUNT TIME 
— -(1265 O04 220 000771 BR Te 
| 1266 006077 174552 TEE: ROR ants 
| 1267 O04226 103375 BCC 4 sWAIT FOR TU READY 

1268 904230 013721 007546 MOV TIME, (1)+ “SAVE “WRITE XIRG” TIME 
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Sat tats ACTIL HOOKS d 
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310 o044s4 
311 OO44E0 
312 OO44G4 
313 004466 
314 O0447e2 
315 904476 
316 oo4s0e 
317 
318 
319 
320 
321 OO04s04 
322 004510 
323 004514 
324 004522 

010406 

010406 

174434 
174426 
174424 

C10406 

177778 
012050 

174262 
174256 

C4-NOV-76 12:02 PAGE 34 

JSR “7 , STRREW 
JSR %7 CHGDRV 
BR TEA : 
MOV #-1,(0)+ sTERMINATE TIMES 
NOV edt)t TERMINATE TIMES 

MOV #7M1, 40 
ISR “7 UYETIN. oe ;TYPE “WRITE START” TIME - 

nov Te “0 3 
os, 13 2, TYPTIN ;TYPE “WRITE XIRG" TIME 

" ‘JSR %7' CHGDRV 
BR TF sWAIT FOR ALL DRIVES AT BOT. 

;NOW TIME “READ FROM BOT DELAY 

17: MOV #TM1,%0 
T7A: CLR IME 

ISR %7 ,WRINT 
MOV FDRIVE, aMTC ;SELECT DRIVE 
BIS #40003. aMTC :B00 BPI, READ GO 

T7B: che SHELF +2, 0CA : 1s 2ND WORD INPUT? 

ISR 22 TIMER ?NO COUNT TIME 

T7¢: NOW | TINE, (0)+ ;SAVE “READ FROM BOT” TIME 

BPL sate ;WAIT FOR CU READY. 

BCC 4 sAWAIT TUR 
JSR 22 , CHGDRV ; DONE ALL DRIVES? 

ROR ants ; 
BCC 4 
HOV ‘1 Aidt aoa s TERMINATE TIMES 

MOV #71, 40 
ISR x2, YPTIM ;PRINT “READ FROM BOT” TIME 

’ 

TB: JSR 47, STRREW ;REWIND 
SR 2, CHGDRY s ANYMORE DRIVES? 

ron, Telling, ENOTES 
vet aa %7' CHGDRV 

BR TBA 

sTIME “WRITE EOF” 
*WRITE A 3 BYTE RECORD FROM BOT FOLLOWED BY AN EOF. 

19: MOV 8TM1, “0 
TSA: CLR TIME 

HOV 0-3. ,08C. ;WRITE 3 BYTES 
’ 
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MAINDEC-11-D2TME-C-D TM, A,B-11/TUIO,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:62 PAGE 35 
ZTMEC. ACTIL HOOKS DZTMEC. SRC 

l 4 777 007322 174244 MOV FDRIVE, aMTC SELECT DRIVE 
tae nite’ pases O40005 174236 BIS #40005; aMTC *BOO BPI, WRITE, GO 
1327 004544 105777 174232 TST8 = NTC 
1328 004550 100375 BPL <4 
1329 ONESe 006077 174222 ROR aMTS 
1330 cS 1 BCC <4 :WAIT FOR TU READY 
1331 04560 O42 000016 174214 SIC #16, OMTC 
1332 004566 052777 000007 174206 BIS #7, MTC sWRITE EOF, GO 
1333 gover 1 174202 138:  TsTB  amtc :1S CU READY SET? 
1334 100403 _ BMI 1$ : YES 
1335 004602 004737 007524 JSR %7 TIMER NO, COUNT TIME 
1336 004606 900772 BR 198 
1337 004610 006077 174164 13: ROR ants 
1338 oov614 1034 BCS TSC IF TUR: BR 
1339 16 004737 007524 ISR 47, TIMER ELSE CONTINUE TIMER 

iste wate Br 9728 7546 TSC Sav FE (0)+ SAVE “WRITE EOF” TIME : : - i3u2 Soaesa pA aeeo 7422 JSR 47, STRREW REWIND 
1343 004634 004737 907250 JSR %7' CHGDRV “ANYMORE DRIVES? 
1344 004640 000723 BR TSA :YES 
1324S OO4642 012720 177777 MOV #-1,(0)+ ?TERMINATE TIMES 
1346 OO4646 012737 O11131 010406 MOV #MSG15. MESAGE 
1347 OO46S4 O10700 007550 MOV #7M1,%0 
1248 OO4660 004727 010010 ISR “47, TYPTIM PRINT “WRITE EOF” TIMES 
1349 004664 004737 007462 . TD: Is %7 WATREW 
1350 004670 004737 007250 JR %7 CHGDRY 
1351 004674 900773 BR T36 
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l :TIME "EOR TO EOF SPACE TIME", “SPACE SHUTDOWN” AND “ONE INCH DATA TIME”. 
1 :WRITE A 3 BYTE RECORD OVER ONE PREVIOUSLY WRITTEN 
1354 *BACKSPACE 1 RECORD BND THEN SPACE FORWARD RECORDS 
: 3° TIME FROM THE END OF FI9ST RECORD UNTIL EOF IS REACHED 

1357 676 012700 007550 T10: MOV #TM1,%0 
1358 702 912701 007574 MOV #TM2;%1 
1359 004708 Ole702 007620 MOV 8TM3, “2 
1360 OO4712 005037 007546 TIOA: CLR TIME 
1361 OO4716 012777 177775 174060 MOV #-3, 98C 33 BYTE RECORD 
ise OON7ed Ole??? 1208) I7H0s4 MOV © #WBUF .aCA 
i O0473e 013777 OO732ee 174042 MOV FDRIVE, aMTC ;SELECT DRIVE 
1364 004740 052777 O4000S 174034 BIS #40005, aMTC :800 BPI, WRITE, GO 

i3ee oe 108356 — ope ~—— WAIT FOR CU READY 
t3e9 004754 hoeaes 174020 anTs : 
1368 004760 103375 BCC 4 sAWAIT TUR 
1369 Oov76e 12777 177777 174014 MOV #-1,98C *BACKSPACE 1 RECORD 
1370 2777 00016 174004 BIC #16; aNTC “SELECT DRIVE 
1371 004776 0520777 000013 173776 BIS $13. aMTC *BACKSPACE, GO 
1372 105777 173772 TSTB.) Ss aT 
1373 10 100375 BPL 4 ;WAIT FOR CU READY 
1374 005012 006077 173762 ROR anTS 
1375 0805016 103375 BCC 4 sAWAIT TUR 

| 1378 005020 012777 177776 173756 MOV #-2, IBC ‘SPACE FORWARD 2 RECORDS 
1377 005026 O42777 000016 173746 BIC $16; aMTC 

| 1378 005034 052777 000011 173740 BIS #11; aMTC ;SPACE FORWARD, GO 
| 1379 O05042 022777 177777 173734 T10B: CMP #-1'aBC 

1380 9050S0 001374 BNE T10 2 ;WAIT FOR 1ST RECORD TO BE SPACED OVER 
| $381 005052 032777 O40000 173720 T10C: BIT #40000, aMTS 1S EOF SET? 
| 3382 005060 001014 BNE T100 > YES 
| 1383 905062 173712 ROR ants 
| 1384 005066 103403 BCS T10CC AWAIT TUR 
| 17385 005070 004737 007524 ISR %7 TIMER NO, COUNT TIME 

138 Sear 040000 173674 T10CC Sha ae aMTS HAVE TU READY $ : 
‘1388 Bosra | boiobe BNE 7100 ’ 31S EOF SET? 
| $389 005106 005037 007546 CLR TIME “NO, SET ERROR 
/ 4390 o051le 013720 007546 T10D: MOV TIME, (0)+ :SAVE "EOR TO EOF SPACE TIME” 
| 3391 005116 007546 CLR TIME 
| 1392 o05122 op0240 NOP 
' 7393 005124 o00240 NOP 

1394 005126 bodes NOP 
1395 005130 000010 173642 TIOE: BIT #10, MTS :1S SETTLEDOWN SET? 
12% 005136 001003 BNE T1OF : 
1397 005140 004737 007524 ISR %? TIMER NO, COUNT TIME 
1398 005144 000771 BR TIDE 
1399 005146 013721 on7S46 TIOF: MOV TIME, (1)+ ;SAVE “SPACE SHUTDOWN” TIME 
1400 005152 006077 173622 ROR ants 
1401 005156 103375 BCC 4 AWAIT TUR 
1402 005160 O12 176340 173616 MOV #-800. ,d8C *1 INCH OF DATA 
1403 005166 012777 012050 173612 MOV WBUF, JCA 
1404 005174 37 007546 CLR TIME 
1405 005200 013777 007322 172574 MOV FDRIVE, MTC ;SELECT DRIVE 
1406 O05206 006077 173566 ROR ants 
1407 005212 103375 BCC 4 sAWAIT TUR 
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800 BPI, WRITE, GO 
s15 eND BYTE outPUT 
$YES IS LAST BYTE OUT 

:NO, COUNT TIME 

sSAVE “ONE INCH DATA TIME” 
;REWIND 
; ANYMORE DRIVES” 

: TERMINATE TIMES 

;PRINT “EOR TO EOF SPACE TIME” 

;PRINT “SPACE SHUTDOWN” TIME 

;PRINT “ONE INCH DATA TIME” 

;TIME SOME OF PREVIOUS OPERATIONS AT 200 BPI AND 556 BPI 

; INITIALIZE TIME BUFFERS 

;WAIT FOR REWIND 
31S DRIVE 9 TRACK? 
;NO: BR 
sELSE GET NEXT DRIVE 
* INDICATE 7 TRACK 
*566 BYTES = ONE INCH 

;SELECT DRIVE 
3556 BPI, WRITE, GO 

31S 2ND WORD OUT? 
3 YES 
3NO, COUNT TIME 

;SAVE “WRITE FROM BOT DELAY” 

Bis #40005, MTC 
CMP SliBUF +2, 3CA 
BGT .-6 

T10G: TST age 
BEQ T1OH 
JSR 47, TIMER 
SR T106 

TIOH: MOV TIME, (2)4 
JSR 47, STRREW 
ISR %.7 CHGDRV 
3R T16A 
MOV #-1,(0)+ 
MOV #-1)(1)+ 
MOV #-1,(2)¢ 
MOV sMSG16, MESAGE 
MOV aTM1, 0 
JSR %7. TYPTIM 
“PRINT STATUS 
MOV #MSG18, MESAGE 
MOV: —- #TM2, 40 
JSR %7. TYPTIM 
MOV #MSG20, MESAGE 
MOV #7M3, % 
JSR 47, TYPTIM 

Tll: MOV #T™M1,%0 
HOV #TM2? % 
MOV #TM3, %2 
MOV #TM4, %3 
MOV #TMS; 44 
MOV #TM6, 45 
CLR TLIT 

T11A: JSR 4%? WATREW 
BIT #20000, FDRIVE 
BEQ TI1AA 
IMP TLIP 

TLIAA: MOV #-1, TL1T 
MOV #-556. .aBC 
MOV #WBUF , ICA 
CLR TIME 
MOV FDRIVE, MTC 
BIS _ #20005; aMTC 

sTIME "WRITE FROM BOT DELAY” AT SS& BPI 

T118: CMP $WBUF +2, 2CA 
BLE TLIC 
ISR 47, TIMER 
BR Tilp 

TLIC: MOV TIME, (0)+ 
CLR TIME 
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1463 
1464 ;TIME “ONE INCH DATA” AT SS& BPI 

1465 905516 905777 173262 T1ID: TST aBC 51S BC=0 
1467 O05€22 001403 BEQ TLIE : YES 
1488 005524 004737 007524 ISR 47, TIMER :NO, COUNT TIME 
1468 005 900772 SR Tilp 
1470 005 13721 OO7546 TLIE: MOV TIME, (1)+4 sSAVE "1 INCH DATA” TIME 
act 005536 005037 o07546 CLR TIME 

rd 

1973 TIME “WRITE SHUTDOWN” AT SS& BPI 

1475 ooss42 oD0240 NOP 
1476 005544 o00540 NOP 
1477 905546 000240 NOP 
1478 O0055S0 032777 OO0010 173222 T1IF: BIT 810, aMTS :1S SETTLEDOWN SET? 
1479 005556 001003 BNE T116 :YES 
1480 005560 004737 007524 ISR 47. TIMER NO, COUNT TIME 
1481 005564 000771 BR TilF 
1482 005566 O1372e2 O07546 T11G: MOV TIME, (2)+ ;SAVE “WRITE SHUTDOWN” 
1383 005572 005037 007546 CLR TIME 

1465 ; TIME “BACKSPACE SHUTDOWN” AT SS& BPI 

1487 005576 006077 173176 ROR ants 
1488 005602 103375 BCC 4 AWAIT TUR 
1489 005604 042777 000016 173170 BIC #16, MTC 
1490 005612 052777 000007 173162 BIS #7, aMTC SET WRITE EOF+GO 
1491 ea 105777 173156 TST8 = aC 
1492 005624 100375 BPL <4 AWAIT CUR 
1493 005626 006077 172146 ROR aMTS - 
1494 005632 103375 BCC 4 ;AWAIT TUR 
1495 005634 012777 477777 173142 MOV #-1, 98C 
149 005642 042777 O00016 173132 BIC #16; aMTC 
1497 005650 052777 000013 173124 BIS #13, aMTC sBACKSPACE 1 RECORD, GO 
1498 005656 O00240 NOP 
1498 O0S5660 032777 O40000 173112 T1IGA: BIT #40000, IMTS 
1500 005666 774 BEO T11GA sAWAIT EOF 
1501 005670 OoCe40 NOP 
1502 005672 o00e40 NOP 
1503 005674 932777 O00010 173076 T11H: BIT #10, MTS :IS SETTLEDOWN SET? 
1504 005702 001003 BNE Tis : YES 
1505 005704 004737 o07S524 ISR 47, TIMER *NO COUNT TIME 
1596 005710 000771 BR TilH 
1507 005712 013723 o07546 T11J: MOV TIME, (3)4 ;SAVE “BACKSPACE SHUTDOWN” 
1508 005716 005037 007546 CLR TIME’ 

1516 sTIME “LAST CHAR IN TO MTF” AT SS6 BPI 

1512 o00S722 105777 173054 TSTB = AMTC SEE IF CUR 
1513 005726 100375 BPL <4 TF NOT: BR 
1514 005730 008077 173044 ROR aMTS 
1515 005734 102375 BCC 4 sWAIT FOR TU READY 
1516 005736 012777 176724 173040 MOV #-555. , IBC S56 BYTES 
1517 005744 012777 012050 173034 MOV #WBUF. aCA 
1518 005752 013777 607222 173022 MOV FDRIVE, JTC SELECT DRIVE 
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ra _ 

15319 OCS760 052777 029003 173014 Bis #20003, INTC :5S6 BPI, READ, GO 
1520 005766 030777 OS0000 173004 TL1JA: BIT #40000, aMTS 
1521 005774 001774 BEQ TL1JA AWAIT EOF 
1522 005776 032777 000010 172774 T11K: BIT #10, aMTS SEE IF SOWN 
1523 00100 BNE TLit : YES 
1554 004737 007524 ISR %?. TIMER NO COUNT TIME 
1525 006012 900771 8R Tilk 

185? Qoeoes 1378 OgrSHe Tits tov TIMES (S)¢ SAVE “READ SHUTDOWN” 
1528 vane 2°53 007546 CLR TIME’ : 

1523 006030 4 BR TLIR 
1530 006032 905020 TLIP: cLR (0)+ CLEAR TIMES FOR 9 TRACK DRIVES 

1532 PoE ose pos022 €LR (2)+ 
1533 906040 €LR (3)+ 
1534 oo6042 CLR (4)+ 
1535 06044 o05025 CLR (S)+ 
1536 006046 004737 Oo07422 TLIR: JSR 42, STRREW 
1537 O060S2 004737 907250 JSR %7' CHGDRV 
1538 906056 OO0401 BR +4 
1539 O06060 o0040e . BR +6 
154 006062 000137 OoOs4O6 IMP T11A 

154 012720 177777 MOV #-1, (0)+ TERMINATE DRIVES 
1543 008072 O12721 177777 MOV #-1/(1)4 
1544 006076 Ol2722 177777 MOV #-1)(2)+ 
154S 006102 012723 177777 MOV #-1;(3)+ 
1546 006105 010724 177777 MOV #-1'(4)4 
1547 906112 012725 177777 MOV #-1'(S)+ 
1548 006116 005/37 001044 rst Tit ;HAVE TESTED ANY 7 TRACKS 

| 1550 006124 012737 011233 O10406 MOV #MSG19,MESAGE  ;PRINT “FUNCTIONS AT SS6” 
| 551 O06132 004737 010266 JSR 47, TOP 
| 45 006136 12737 O104S0 O10406 MOV wSG3, MESAGE 
; 15 144 O1 7550 MOV #7M1, 40 
| 1554 006150 004737 010010 | JSR 47. TYPTIM SPRINT “WRITE FROM BOT DELAY” 
| 1555 906154 Ole? 37 Ol 126s 010406 MOV #MSG20, MESAGE 

1556 006162 0107 74° MOV #TM2, “0 
1557 006166 004737 010010 JSR 47, TYPTIM PRINT “ONE INCH DATA TIME” 

| 1558 006172 012737 010476 010406 MOV wg, MESAGE 

1228 ppPsea pags tain ISR “7 eyetIM SPRINT “WRITE SHUTDOWN” 
1561 006210 012737 010654 O10406 MOV - #MSG9, MESAGE 
1562 O0$216 012700 007644 MOV #TM4, 40 
1563 O0b222 004737 010010 JSR 47, TYPTIM PRINT “BACKSPACE SHUTDOWN” 
1564 O06226 012737 010702 O10406 MOV #MSG10, MESAGE 
1565 006234 012700 007714 MOV #TM6, 40 
1566 40 004737 010010 JSR “7, TYPTIM PRINT “READ SHUTDOWN” 

| 1587 44 004737 007402 JSR 47°ST1S 

1568 TIME OPERATIONS AT 200 BPI 

1571 006250 .012700 007550 T12: MOV #TM1,%0 sINITIALIZE TIME BUFFERS 
1572 006254 16704 007574 MOV #TMe)%1 
1573 006260 Ole702 007620 MOV #TM3,%2 
1574 OO0ece4 012703 007644 MOV #TM4, 43 
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OKs 

000005 

012052 

007524 

007546 
007546 

172364 

007524 

007546 
007546 

172340 

000010 

007524 

007546 
007546 

172300 

000016 
000007 
172260 

172250 

177777 
000016 
000013 

007322 

001044 
172444 
172440 
172422 
172414 

172412 

172324 

172272 
172264 

172244 
172234 
172226 

MOV BTS, %4 
MOV #TM, %S 
CLR TLIT’ 

T1leA: JSR %7 , WATREW ;WAIT FOR REWIND 
BIT web00, FORIVE ;IS DRIVE 9 TRACK? 

:N 
JMP ip ;YES, GET NEXT ORIVE 
MOV #-1,TLIT 
MOV #-200.,aBC ;566 BYTES = ONE INCH 
MOV #WBUF , ICA 

TIME 
MOV FDRIVE,@MTC ;SELECT DRIVE 
SIS #00005; INTC :200 SPI, WRITE, GO 

;TIME “WRITE FROM BOT DELAY” AT SSE BPI 

TleB: CMP #WBUF +2, 3CA 315 ND WORD OUT? 
B T1ec ; YES 
JSR “7, TIMER NO, COUNT TIME 
BR T1cB 

Tiec: MOV TIME, (0)+ ;SAVE “WRITE FROM BOT DELAY” 
CLR TIME 

;TIME “ONE INCH DATA” AT 200 BPI 

T120: TST aBC ;1S BC=0 
BEQ ;YES 

*NO, COUNT TIME 

;SAVE "1 INCH DATA” TIME 

JSR “7, TIMER 
BR Tl 

TizE: MOV TIME, (1)+ 
CLR TIME 

;TIME “WRITE SHUTDOWN” AT 200 BPI 

TST aBC ;SEE IF WORD COUNT DONE i 
:1F NOT: BNE 4 BR 

TleF: BIT #10, IMTS ?1S SETTLEDOWN SET? 
BNE Ti26 7Y 
ISR 27 , LINER *NO, COUNT TIME 

Tl2G: MOV TINE, (2)+ sSAVE “WRITE SHUTDOWN” 
CLR TIME’ 

;TIME “BACKSPACE SHUTDOWN” AT 200 BPI 

ROR anTs 
BCC 4 sAWAIT TUR 
BIC #16, OMTC 
BIS #7, MTC ;SET WRITE EOF+GO 
TSTB anc 
BPL sAWAIT CUR 
ROR aits 
BCC ;AWAIT TUR 
MOV 1. aBC 

. BIC #16, aMTC 
BIS #13, MTC ;BACKSPACE 1 RECORD, GO 
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} 0240 NUP 

Ee Ss Bas ee 
} O40000 172210 T12GA: BIT 849000, anTs 
ieee Bpeess ea SEQ «~=—s« T12GA sAWAIT EOF 
1636 906572 S367 000012 172209 T12H: tT #19, ants 13 SET LEDOWN SET? 
e 006500 t Wonca: 

| 1838 OOeed2 004737 oo7se4 JSR =P, TIMER sNO COUNT TIME * -™> - 
ae) Sebo 7? BR T12H 

i649 10 913723 oo7s4s Tl2J: MOV TIME, (3)+ SAVE “BACKSPACE SHUTDOWN 
s64) 006614 605037 oo754s CLR SséOT IME’ 
1643 TIME “LAST CHAR IN TO MTF” AT 200 BPI 

| TEYS 906620 006077 172154 ROR = aMTS 
| 1646 OOB624 103375 BCC “4 ;WAIT FOR TU READY 
/ ge? Oneese 012777 177470 172150 MOV #200. , aBC :556 BYTES 
; 1ENB OO6834 012777 012050 172144. MOV sWBUF OCA 
| 1649 OOee42 013777 007322 172132 MOV —s- FDRIVE, aMTC ;SELECT DRIVE 
| $650 006650 052777 000003 172124 BIS 800003; MTC 556 SPI, READ, GO 
| 1651 O06656 032777 O40000 172114 T122A: BIT 840005, aMTs 

006664 001774 BEQ  =s-‘TL2JA AWAIT EOF 
igs3 pstess T12K: NOP 
1654 D066 NOP 
1 006672 000240 NOP 
1656 06674 013724 OO7SYE Tl2L: MOV ‘TIME, (4)4 SAVE “LAST CHAR IN TO MTF” 
1657 06700 505037 6 LR ‘TIME 
16528 000018 172066 T1eM: BIT 810, aMTs 
1659 906712 001003 NE T12h 
1660 006714 004737 007524 JSR «7, TIMER 
1661 006720 000771 ee TION 
ig62 O06722 013725 oo7s4e T12N: MOV TIME, <S)+ ;SAVE “READ SHUTDOWN” 
163 006726 OOHOE BR T12R 
1665 006730 ooso20 T12P: CLR (0)+ 

| 1666 006732 905021 CLR (1)+ 
‘1867 906734 005022 €LR (2)+ 

1668 006736 005023 CLR (3)+ 
1665 006740 Oo05024 CLR (4)4 
1670 806742 005025 CLR (5)¢ 
1671 O06744 904737 007250 T12R: JSR § %7,CHGDRV 
1672 006750 00401 BR + 
173 006 2k 146 
1674 O06 137 006304 IMP Ss Ti12A : 
1675 006760 012720 177777 MOV ssa, (004 ; TERMINATE DRIVES 
1676 006764 012721 177777 MOVs B15 (1+ 
1677 006770 Ole? 177777 MOVs 1 (D+ 
tere Boermy Leyes | «199777 MOV: #-1'(3)+ 
1673 007000 Oleves 177777 MOV #-1,(4)¢ 
1680 007004 012725 177777 MOV ss. (5+ 
1681 007010 05737 001044 ry ° T1T sHAVE TESTED ANY 7 TRACKS? 
1682 007014 301452 BEQ 113 ?N 
1683 007016 012737 011312 010406 MOV #MSG21, MESAGE PRINT “FUNCTIONS AT 200” 
1684 009737 010266 JSR —s- 7, TOP 
1685 007030 012737 O104SO o1040E MOV #5G3, MESAGE 
186 007036 O12700 007550 MOV —s-#TM1, XO 
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ISR “7, TYPTIM sPRINT “WRITE FROM BOT DELAY” 
MOV aMSGe0, MESAGE 
MOV ate is 
JSR %7  TYPTIM sPRINT “ONE INCH DATA TIME” 
MOV —- aMSG4, MESAGE 
MOV eTM3,%0 
JSR %7, TYPTIM :PRINT “WRITE SHUTDOWN” 
MOV © aMSG9,MESAGE 
MOV eTM4 a 
ISR %7, TYPTIM sPRINT “BACKSPACE SHUTDOWN” 
MOV eMSG1O.MESAGE - 
MOV arte as 
ISR %7, TYPTIM sPRINT “READ SHUTDOWN” 
JSR 47-5715 

713: MOV #&G27\ MESAGE 
ISR %7, TOP sPRINT “END OF TIMING” 
MOV asde, “0 
BEQ RE 
RESET 

SENDAD: JSR %7, (%0) 
NOP 
NOP 
NOP 

HERE: NOP 
HALT 
IMP STO 

sRESET DRIVE SELECTION TO LOWEST NUMBER 

RSFDRV: CLR CDRIVE sSTART WITH DRIVE 0 
MOV 8100000, CDRVBT INITIALIZE FOR O 

RSF 1: BIT CORVET, DRIVES *MASK WITH SELECTED DRIVES 

INC CDRIVE :+1 TO DRIVE NUMBER 

ROR conver sMOVE MASK BIT TO NEXT DRIVE 

RSF2: JSR 47, GININE sCHECK 9 TRACK 
RTS “7 

em ee ae eee = 
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1786 sSELECT NEXT DRIVE IN SEQUENCE 
ire? :SKIP FIRST EXIT ADDRESS IF LAST DRIVE SELECTED 

rd 

739 007314 CHGDRV: INC CDRIVE :+1 TO DRIVE 

1731 007316 ROR CDRVBT sMOVE MASK BIT TO NEXT DRIVE 
1732 SNE CHG! 
1733 007204 JSR %7 , RSFDRV _ RESET TO LOWEST DRIVE 
en oo0dd2 BOD #2, (6) i610 SKIP FIRST EXIT 

1736 007316 007320 CHG1: Blt | CDRVBT,ORIVES MASK WITH SELECTED DRIVES 
1737 BEQ CHGDRV :CHECK FOR NEXT DRIVE 
1738 007324 JSR “7, GININE :CHECK 9 TRACK 
1739 RTS “2 
1740 CDRIVE: 9 
1741 EDRVBT: O 
1742 DRIVES: 0 
1743 FDRIVE: 0 ) 

17H sCHECK FOR NINE TRACK DRIVES 

| 1747 007324 013737 007314 007322 GTNINE: MOV CORIVE, FDRIVE 
| 1748 007332 000337 SWAB =~ FDR sPOSITION UNIT SELECT BITS 
| 4749 007336 042727 174377 007322 BIC 6174372 FDRIVE CLEAR ALL OTHER BITS 
, 1750 o07344 000010 007314 BIT ORIVE ;TEST FOR 9 TRACK 
_ 1751 007352 001403 BEQ ang :NO 
| 1752 37 20000 007322 BIS 820000,FDRIVE ;YES SET 9 TRACK BIT 

1753 007362 000207 GNT1: RTS “7 

1755 s INITIALIZE BYTE COUNT AND CURRENT ADDRESS FOR WRITE 

| 4757 007364 012777 172110 171412 WRINT: MOV #-BLENTH, JBC 
- 4758 007372 012777 O12050 171406 MOV SliBUF , acA 

1758 007400 000207 RTS “7 

1761 sSTORE 1°S IN WRITE BUFFER 

| $763 007402 012700 o12050 STIS: MOV sWBUF , %0 
1764 007406 012720 177777 STISA: MOV #-1, (0)¢ 
1765 S074i2 Oe2e700 017742 CMP sWBUF +BLENTH+2 , 40 
1766 OO7416 901373 BNE ST1SA 
1767 007420 000207 RTS “7 

1769 ;START REWIND OPERATIONS 

1771 OO7422 013777 322 171352 STRREW: MOV FDRIVE, MTC ;SELECT DRIVE 
1772 $O7430 105777 171346 TSTB = ATC 
1773 007434 100375 BPL 4 ;WAIT FOR CU READY 
1774 007436 006077 171336 ROR ants 
1775 OO7442 103373 BCC -4 sWAIT FOR TAPE UNIT READY 
1776 OO7444 000017 171330 BIS #17, aMTC GO REWIND 
1777. 0074S2 105777 171324 TSTB ane 
1778 007456 100375 BP sWAIT FOR CONTROL UNIT READY 
1773 007460 000207 RT 7 

1781 ;WAIT FOR REWIND TO FINISH 



e
e
 

Deine SRG 
1782 

es
et
 e

ne
e 

3 
d
d
a
l
a
t
e
l
 
s
t
a
t
e
s
 

es
et
 

te
ia
ii
ci
ce
 e
p
g
 

0 
-*

 
b-
2 

6-
2 

2
 
B
=
 
b
+
 

& 
2 
b
=
 

B
=
 

& 
2
H
»
 

H
—
 

B
+
 

6 
-«

 
B4
2 

B
=
 

B2
0 

§-
2 

H
+
 

H 
-2

 
H 

2 
O 

0 
8
+
 
9
-
H
 
—
 

W
M
o
m
M
m
w
M
®
M
c
a
 

C
S
 

ae
 

ee
 
e
e
 

e
n
 

e
e
 

e
e
 

e
e
 

O
n
N
M
W
N
 
f
w
 

oO
 

ee 
7474 

76 

ie 
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ACTII HOOKS 

013777 O07322 171312 
77 171304 

OCOO4O = 172274 
1 Bee RUE, De 

Se 

171262 

005777 171254 

007546 

WATREW: MOV 
ROR 

1$: 

;KEEP COUNT OF E 
;EXIT EVERY 100 

EDRIVE, INTC 
anys 

#40, NTS 

8MSG29, MESAGE 
47, TOP 

"7 

LAPSED TIME 
USEC 

anTRO 

SMTRD 
al 
TIME 
“7 

TIMER: ty 
BPL 
TST 
BMI 
INC 
RTS 

ae 
.=TM1+20. 

TM2: 0 
.=TMe+20. 

TM3: 0 
.=TM3+20. 

TM4: 0 
.=TM4+20. 

TMS: 0 
.=TMS+2N 

TME: 0 
.=7M6+20 

M7: 0 
.=1M7+20 

TMB: 0 
.=TM8+20. 

“DZTME-C-0 TMA, S-1i/TUIO,W,N DRIVE FUNCTION TIMER MACYI1 27(732) O4-NOV-76 12:02 PAGE 44 

32S BOT SET?” 
; YES 

;ERROR, NOT AT GOT AFTER REWIND 

;+1 TO 100 USEC COUNT 



MAINDEC“11-DZTME-C-D _-TM.A,B-11/TU1O,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 45 
BONER sae arti HOOKS 

1819 ;PRINT TITLE OF TEST EXECUTED AND THE DRIVE TIMES 

i821 019010 ? 10266 TYPTIM: JSR %.7, TOP PRINT TITLE 
i631 steatt Brena pieecs TYPTO: MOV (03+, VALUE ‘GET TIME 
1823 010020 37 177777 010244 CMP #-1, VALUE FINISHED TIME BUFFER 
1624 109e6 1001 BNE +4 
1825 01 RTS “7 
1826 O10~ 32 012737 010256 010254 MOV #DECPNT+2, DECPNT; INITIALIZE DECIMAL VALUE POINTER 
1827 ot 012737 000040 010252 MOV #40, ZERO INITIALIZE SPACE 
1828 O10046 ot 3? 177774 O10246 MOV #-4; DIGCNT :DIGIT COUNT 
1829 O100S4 012737 177777 010250 TYPT1: MOV 8-1'DIGIT INITIAL VALUE 
1830 010062 905237 010250 TYPT2: INC DIGIT +1 TO VALUE 
1831 010066 1 oo0oié2 010244 Sus SDECPNT, VALUE  ;SUBTRACT CONSTANT 
1 010074 1 gee BPL TYPTe *NOT NEGATIVE YET 
1833 010076 067737 O0001Se 010244 ADD BDECPNT, VALUE RESTORE LAST POSITIVE VALUE 
1834 010104 004737 010174 ISR %47  DECOUT :PRINT DECIMAL DIGIT 
1835 010110 005237 O1024%6 INC DISCNT *+1 TO DIGIT COUNT 
183 010114 001006 BNE TYP2A 
1837 O10116 01 10444 O10406 MOV #MSG2B, MESAGE 
1838 0101 pass 3 10266 %7, TOP 
1839 010130 000731 3R TYPTO 
1840 010132 O22737 177777 010246 TYPeA: CMP #-1, DIGCNT ;CHECK FOR DECIMAL PLACE 
1841 010140 001011 BNE TYPT3 :NO 
1842 010142 105777 170654 TSTB = TPS 
1843 019146 100375 BPL 4 
1844 010150 012777 OCOD0SE 170646 MOV #’. ,aTPB sPRINT DECIMAL POINT 

| 1845 010156 012737 000060 010252 MOV #60’ ZERO 
| 1846 010164 000002 010254 TYPT3: ADD #2, DECPNT +2 TO DECIMAL VALUE POINTER 
| 1B4? 910172 000730 BR TYPTI :DO AGAIN 

| 1849 010174 005737 010250 DECOUT: TST DIGIT ;IS DIGIT O 
/ 1850 O10200 001004 BNE DECI : NO 
| 1851 010202 013737 o102S2 o10250 MOV ZERO, DIGIT :SUPPRESS LEADING ZEROS 
| 1652 o10210 D040 BR DEC2 ; 
| 853 O10e12 01 000060 O10252 DECI: MOV #60, ZERO s INITIALIZE ZERO AFTER SOME VALUE FOUND 
| 1854 010829 052737 000060 010250 BIS #60’ DIGIT CONVERT TO ANSCII : 
| 1855 010226 105777 170570 DEC2: Ste arTPs 
| 4856 O10232 100375 BPL oy 
| 1857 010234 013777 oO10250 170562 MOV DIGIT, aTPB ;PRINT 
| B58 010242 000207 RTS ad 
| 1859 0192844 900000 ALUE: 
| 1860 010246 000000 DIGCNT: 0 

1861 0610250 o00000 DIGIT: 0 
| G62 019252 o00040 ZERO: 40 sCONTAINS ZERO OR SPACE 

B63 0102054 010256 DECPNT: .+2 
/ 4864 010256 001750 i000 
' B65 010269 000144 100 

BEE Ol0262 o0001e 10. 
1867 010264 o0000! 1. 



" ncaa rca ema mirene 

MAINDEC: vate S-0 _TM,A,S-11/TU10,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 46 
ACTZ1 HOOKS 

1868 : TELETYPE OUTPUT PACKAGE 

1870 010266 14 000177 170526 TOP:  BICB 4#177,aTPS sCLEAR FLAGS 
1871 10ers 117737 009106 10404 HOVE aNESAGE, EONK sS0V6 Ne MESSAGE DELIMETER 

i 187 O10 oc3635 BA 8 010404 TOP1: CMPB shiE SAGE, EOMK ite CRoRSETER THE 2ND DELIMETER 
| =1874 10314 901001 SNE ND 

18 b10316 RTS YES ENT 
1876 Ol le77e7 000062 000100 CMPB SMESAGE, 8° a ire CHARACTER AN @ INDICATING A CARRIAGE RETURN 
1877 010326 OGi4LL BEQ TOP3 : YES 
1876 919330 105 170466 TSTB = ATPS 
1878 010334 100375 PL 4 
1880 010336 117777 o00044 170460 MOVB  @MESAGE,2TPB § ;PRINT CHARACTER 
1881 610344 6005237 010406 TOPe: INC MESAGE +2 TO POINTER 
1882 010350 o00756 BR TOP! :LOOP 

| 1884 ny ;CARRIAGE RETURN, LINE FEED 

' 1886 0103S2 105777 170444. TOP2: TSTB aTPS 
| 1887 010356 100375 BPL 4 
| 1888 010360 112777 00215 i70436 MOVB #215, aTPB 

1889 010366 108777 170430 ISTB aTFs 

i 489] Bisa 100355 poo2!2 170422 MOVB #212, aTPB 
1892 919402 000760 BR TOP2 
1883 10404 900000 EOMK: 0 



HO4 
ganar dt DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-7& 12:02 PAGE 47 

ACTI1 HOOK 
MAINDEC-11-DZTME-C-D 
DZTMEC. SRC 

5
 

w
n
 

wa 

e
t
 

i] 
t
w
 

©
 

oO 
~
 

r
 

~
 

=
 

=
 

n
g
 

o
g
 

=
 

a
g
 

=
 

=
 

w
n
 

P
g
 

a
g
 

=
 

oo 
Q
 

w
W
 

P od 

. 
ok 

t
e
e
 

= 
& 

re 
Y
 

re 
4 

oOo 
“~ 

t
y
 

3 
F 

hom 
be 

24 
PSs 

pe. 
Qa 

+ 
EA 

a 
- 

w
 

S
 

Qa 
ss] 

ee 
i 

ee 
ee 
O
e
 

ai 
2 

- 
o
e
 

2. 
e
e
 

e
e
 

oS 
Ss 

6h6Uf 
oOo 

oo 
r
e
 

w
 

w
 

-
 

=
 

fea 
- 

- 
4 

x
<
 

a
e
 

co) 
XN 

tay 
Qa. 

w
 

w
 

| 
| 
on 

ta) 
t
a
 

t
a
 

|
 

t
a
 

tad 
w
 

_
 

tay 
© 

~ 
- 

- 
- 

i 
= 

— 
x 

Q 
w 

a 
a 

s 
> 

w
e
 

= 
x 

ta 
~ 

= 
& 

ui 
= 

2 
x 

rer] 
fot 

Ge 
128 

O
h
 

Pe 
4 

£
e
 

2 
ie 

Ba 
s 

££ 
C
c
 

C
c
 

t
c
 

lo: 
} 

fo) 
t
c
 

C
c
 

(we) 
t
 

c
a
 

C
c
 

C
c
 

_ 
a
,
 

™’ 
~
 

~
 

~
 

4
 

a
 

~
 

be 
ry 

-
 

» 
t 

=
 

l
m
 

o
m
)
 

oo 
4
0
-
<
 

a
4
 

a
4
 

m
e
 

o
m
 

| 
o
e
 

e
e
 

e
e
 

o
m
 

o
t
 

i 
ond 

i 
o
m
 

~
e
 

e
e
 

o
e
 

e
e
 

4
 

[
o
J
 

4
 

i 
om 

| 
o
a
 

i 
om 

l
m
s
 

o
e
 

_
 

_
 

3 
3
9
3
 

8 
8 

8 
8 

8S 
eg 

8g 
@& 

3 
Ss 

& 

ee 
ee 

ea 
ee 

oe 
a 

pier 
eon 

Be 
a 

e
o
 

a 
s
e
 

hUmtlUwetlCUl 
h
u
m
 
B
l
 

; 
£
8
 

W
O
O
 

-
 

—
T
0
O
0
 
1
9
 

-
—
-
-
O
 

a
r
 
O
O
 

S
i
a
n
 

pay 
-
—
T
o
O
 

m
o
o
r
 

-
—
O
O
r
.
u
-
—
O
r
w
 

a8 
age 

a
v
e
 ae a 

ae 
= 

14: 
at 

a
a
 

Ws 
muy 

@ 
Ge 

G
O
S
 Gan 

BOS 
Bes 

o
S
 a 

uae 
S29 

BEqIsy 
Bey 

Zay 
= 

BNP 
1] 

SROSCHINeh S
e
r
g
e
 lore 

aut 
ie 

ee 
#6 

8 
m
e
 

=
 

—
—
e
 

t
e
n
t
e
d
 

UiSy 
& 
R
a
m
u
n
e
 
raainyes 

s
u
m
e
 

she 
yeZ 

Rae 
iB 

7
c
 

~
 

$ 
i 

e
a
e
 

S22, SEnsriceue eons ctamrar rat 
—
—
 

s : 
Sp SOUR BURSON O

R
E
N
 

an ON CBE RNE PH a
a
 

_
 

Soom 
Recomm 

Mam 
Beau 

Kechnn 
Reem 

Secion 
Neat 

Roce, 
Reoen 

Neane, 
Raum 

Roce 
Rotem 

Deen 
Kom 

Kote 
Kee 

K
e
o
w
e
e
 

Kem 
om 

Kom 
Roe 

Kee 
Roun 

Kom 
Keen 

Kon 
bem 

hom 
hem 

bem 
hen 

ham 
bam 

nein 

S
S
S
 

SAS 
I
S
A
S
 

S
I
S
S
I
E
S
 

SSE 
S
S
S
 

S
t
e
e
t
 
e
t
n
a
 

B
A
 

SCL 
LL 

SSS 
aS a 

En 
on 
EM 

M
R
M
 

Eee 
eee 

Sa 
eae 

Ret 
De 

Ree 
Kee 

Lae 
eee 

heen 
Kae 

Kam 
heh 

Deeme 
haes 

Kem 
hee 

Roth 
Kee 

Kamm 
Kaen 

Kaen 
Keon 

Keres 
Kec 

Kee 
Keen 

Keen 
Kote 

Keen, 
Rene 

Kee 
Kee 

Kees 
Fee 

Dene 
eee 

Dee 
ee 

hee 
ree 

hee 
ee 

ee 
ee 

ee 
ben 

bee 
ban 

hat 
bet 

nee 
hee 

hee 
hee 

hen 
hen! 

Sette 



104 
peta CPIVE FUNCTION TIMER MACY11 27(732) O4-NOV-7& 12:02 PAGE 48 

ACTI1 HOOK 
MAINDEC-11-DZTME-C-D 
DZTMEC. SRC 

? rv] 
= — N = =
 

a
e
 

o
e
 

=
 

o
 

N
X
 

—
 

. 

rr] 
- 

oO 
a
 

* 
z 

us 
* 

S 
ra} 

ie 
t
e
 

an 
* 

= 
i 

. 
[ 

oon 
a
 

* 
= 

ny] 
Wr] 

aK 
=
 

. 
ew 

* 
rag 

wo 
us 

* 
a 

* 
ry) 

us 
ow 

eo 
[ae 

>
 

o
O
 

Q
o
 

i. 
‘~ 

=
 

m
e
 

z
 

i
 

i) 
4
 

=
 

a
 

uJ 
r <4 

-
 

o
o
 

o
o
 

ee 
a
.
 

o
m
 

a
.
 

=
 

Q
 

a
 

~
 

~ 
% 

x 
x 

oO 
x 

ra] 
= 

rr] 
~~ 

-
 

=
 

ve 
o
 

oa 
us 

o 
ta 

Oo 
. 

ul 
=. 

a 
= 

in 
= 

Oo 
uo 

= 
a 

= 
4
 

w
 

ray 
ray} 

o
O
 

- 
b 

be 
| 

a
 

-
 

O
o
 

oS 
eo 

sot 
a. 

8 
‘x 

x 
te 

a 
3 

faa 
od 

o
O
 

w
 

©
 

i 
tad 

bt 
ray 

_
 

=
 

a
 

w
 

re 
a 

w
 

k
e
 

ee 
W
O
 

s 
Gag. 

5 
¥ 

3 
= 

h
e
t
.
 

< 
ra 

ta 
Zz 

= 
x 

= 
x 

’ 
r=} 

roy 
ta 

wi 
p= 

o 
~ 

* 
om 

= 
= 

o 
°o 

oO 
= 

Oo 
x 

4 
= 

= 
la) 

-
 

t
y
 

a
 

w
e
 

z= 
eK 

a
«
 

—
 

oul 
-
 

Q
 

pas 
pos 

>
 

o 
=
z
 

wo 
— 

a: 
x 

a. 
uw 

rs 
* 

5 
Oo 

a 
a 

Oa 
Pa 

tae 
e
a
e
 

; 
a. 

6g 
a 

re} 
re] 

ca 
ta 

re] 
i) 

ca 
3 

= 
= 

ss 
a. 

a 
on 

y 
3 

> 
a 

po 
o 

=
 

=
 

o
m
)
 

o
e
 

_
 

4
 

i 
om) 

1 
amd 

4
 

t
e
 

a
 

[
o
m
 

_
 

o
-
«
 

o
e
 

o
e
 

[
o
n
d
 

o
m
)
 

-
-
 

[
n
l
 

a
 

o
m
 

J 
i 
onl 

i 
J 

Pa 
be 

ba 
pape 

ba 
a: 

3 
a
 

x 
« 

a 
rid 

rod 
« 

« 
x 

x 
« 

< 

r 
wn 

Db 
oo 

on 
o 

a 
~~ 

ao 

Pret 
Bees 

P
e
a
 

2 
= 

= 
Pa 

= 
e 

rE 
= 

“ 

S
O
 

Fa 
bat ie r

a
t
)
 

B
R
S
,
 

wu- 
m
o
 

n 
aer,y) 

n 
w
r
n
u
o
 

— 
e
e
 

Bares teas ee a 
eee 

Son 
Buon 

ISZORRee 
soaks 

is 
aa 

eS 
nes 

GES 
HE 

Hs : 
Hee 

ebatiel 
ats 

446 
& 

54 
6489S 

28a83 
S 

»
 

“
o
-
 

M
L
B
 

e
s
i
s
 

S
a
s
 si 

; 
55 

iG an
t
e
s
 

Hy 
L
O
U
D
 mah 

mats 
O
n
.
 

e
e
 —
 
—
 

er =
 
a
t
 

ape 
seresnrasts 

Sze 
84s 

os 
a
r
e
 

hath 
atthe 

a aa 

S
e
 

RATES 
eS 

ADSI 
i 

Sen A Adu 
toe 

ae 
ae 

SAE 
Pe h
t
 

Som 
hh 

Kee 
hea 

Rem 
Seam 

Kee 
hee 

ham 
hom 

Km 
hah 

hem 
Kate 

Kam, 
Lam 

ham 
kaon 

kam 
han 

kam 
kam 

lam 
Kaen 

om 
kan) pi 
k
s
 

C
R
 

R
R
 

g
e
 

p
y
 

S
a
n
a
t
 

iat 
ieee 

inate 
R
o
a
t
a
n
 

hee 
he 

eet 
tate 

Ream 
ees 

eae 
Ioan 

Keame 
Keaem 

Lenn 
Doar 

R
a
m
e
e
 

Seame. 
Koen, 

eamn 
Rtn 

Renee 
Recs 

Toren 
Kane. 

Keane 
een 

Kamm 
Rotem, 

Tees 
Rem 

Tenth 
Kaen, 

uae 
ham 

eaen 
Ream 

Keen 
Kenn 

loam 
Doom 

enn 
nam 

heme 
nem 

bem 
Inanh 

nat 
been 

heen 
ban 

nan 
ee 

A
Q
O
O
W
O
W
O
O
W
I
W
W
W
I
N
I
W
O
O
B
V
B
W
l
0
O
0
W
0
0
W
0
0
W
N
W
N
H
O
H
W
O
O
H
W
H
K
H
K
O
O
K
H
0
H
W
O
0
O
0
O
O
8
H
A
O
M
0
0
0
0
0
0
0
0
 

P
R
E
 

RRRRERERRERE 
O
E
 
K
E
R
R
 

e E
R
R
O
R
 

eS 
P
E
S
O
S
 

O
S
R
 
R
T
E
 

R
T
 
R
T
 

H
O
T
T
 
C
A
 

T
R
E
 
O
O
 

Pee 
hen 

ben 
hae 

ben) 
P
y
t
i
t
i
t
i
y
}
 

= 



04 
MAINDEC=11-DZTME-C-D TM, A,S-11/TU1O,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-76 12:02 PAGE 49 
DZTMEC. SRC ASTIL HOOKS 

2008 11S42 020127 O464S0 034470 
11 0b 4524 
ll 1] l 444g 
11564 O4311E O2011 2522 

2010 O11E72 O42506 O41S16 
2011 O11600 O2010S 027066 063 

12 11 l 06 .ASCII ;QTULON (M3927) TIMING INFO REFERENCE 6.49/; 
91 Il 201 6 447 
14 O11 3462 020051 o44S524 

2015 Oll626 OS4S51S5 043516 O44440 
2016 011634 O43116 O20117 o4eS22 
2017 O1i642 OY 4 iSi6 

sie lice “hey Os 
2020 pi ieee 057 O¥0100 OS110S MSG29: .ASCII ;/2dERROR-NOT AT BOT AFTER REWIND-HALT@a/; 
2021 O11664 O47S22 Oe6S22 047516 
eee 011672 020124 052101 o41040 

3 011700 OS2117 O40440 052106 
2024 011706 051105 951040 053505 
2025 011714 047111 O26S04 040510 
2026 011722 052114 040100 057 
2027 011727 057 O40100 047514 MSG20: .ASCII ;/3aLOC.176 MUST BE LOADED PRIOR TO EXECUTION-HALTaa/; 
e028 011734 027103 033461 O20066 ae 
2029 011742 O05251S oOS21e3 041040 wee, 
2030 011750 020105 047514 O42101 
2031 011756 O42105 OsOd4O O445 
2032 011764 OS1117 OS2040 020117 
2033 011772 O5410S O41S0S O521 
2034 012000 047511 026516 040510 
2035 012006 052114 940100 057 
2036 012013 057 O40100 O40503 MSG31: .ASCII ;/daCANNOT TEST LOAD MEDIUMAa/; 
2037 012020 O47116 OS2117 OS2040 

_ £038 O12026 OS51505 oeoie4 047514 
2039 012034 042101 o46440 O42105 
e040 Ole042 OSe511 O40115 027500 
2041 EVEN 
<O4¥2 012050 ocoDo00 WBUF: 0 
eut3 000001 -END 
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MAINDEC=11-D2TME-C-D __TM,A,8-11/TUIO,W,N DRIVE FUNCTION TIMER MACY11 27(732) O4-NOV-7& 12:02 PAGE SI 
Oo TNEE SAG CRORS REFERENCE thar Eee ope YE ABU 
8° 001004 7318 = 861 893 924% 928 Hee 8 8=— 947 949 10108 19978 iie4e 1249% 13234 

1361% 1369% 1376% 1379 140e# 861411 144ee 1466 14954 15i6% I1583# 1600 i699 

a ee 
a: Boi koe ass gee 88 Sese We h6UCO7B «dL lee =—s«1291 1324% 1362  1403% 

1409 449%) =1456— 517% §=61S84* =: 159] 1648#  1758% 
001030 80le 810% 

CORI 007314 1716# 9 17e0% 1729% 17408 1747 1750 
CORVBT 007316 1717% 1718 17e2e 1731% 1736 17418 
CHGORV 007250 825 828 B44 8&8 992 919 922 956 963 966 1038 932 935 

1051 1054 1077 1155 1191 1270 1281 1300 1311 1315 1343 1350 1418 

CHG1 007276 1732 «17368 
DECOur 010174 1834 = 18498 
DECPNT 010254 1826 1831 1833 1846* 18638 
DEC] 010212 1850 18538 
DECe 010226 1852 -1855¢ 
DIGCNT O10246 192% 1835 1840 18608 
DIGIT 010250 837% (838% (839%  B40e 843 1829 1830 1849 1851* i8s4* 1957 19618 
DRIVES 007320 Bis* 1718 1736 17428 
EOMK 10404 1871* 1873 18938 
FORIVE 007322 37 Bey 92hCi“<‘C Y= BCHSC(iéa? = Ses )=Sss1098=Sss0S = 188 

1234 1248 60 1289 1325 1363 1405 1444 45] iSig 1579 1586 
1649 «17438 )««1747e«=«1748e «749% «752% «=«1771~=S«1783 

SNT1 907362 1751 17538 
GTNINE 007324 1724 =1738— «17478 
HERE 007174 1704 17108 
MESAGE O10406 Bllx B15 620% 833% 835% 872% 875% be 909% 959% 1043" idvex 1194% 

1196 1200% 204% 1208* 12le* 12l6* 1220e 1224e 1274e 1277 1305* 1346% 142% 
1427e 1930 1550e i55ex 15S* 155e* I5bi# 1564* 1683* l6e5* 1688 1691" 1694s 
1697 1701# 1788% 1837* 1871 872% 1873 1876 1880 881x 18948 

MSGIO o10702 1045 «61564 = 169719308 
“MBGHL 010730 1194 19348 
/MSG11A 011001 1193* 1156 1199% 1200 1203 1204  1207* 1208 2lle 1212 1215* 1216 121% 

1220 l223e 1224 19418 
‘Mscle 011027 1277-19458 
MSGi3 «011055 1305 19498 
MSG14 011103 19538 
MSGS 011131 1346 919578 
MSGI6 011157 1423 «19618 
MSG18 011205 1427 19658 
mSG19 011233 SSO 019698 
SGo. 010410 833 18958 
mSGeA = 010434 835 18998 

Gop O10444 1837 19018 
mSG20 011264 1430 «1555 = 1688S 19748 

'MSG21 Ollie 1683 19788 
MSG27 011343 1701 19838 

MSGe8 (01141 B11 19908 
M5G29 (01165 1788 = 20208 
“NEG B10NEO ere isse 16851902 
5G30 011727 B20 20278 
/MSG31 012013 81S 20368 
MScH «= «10476 875 1558 91691 «19068 
mscS «= 10s24 906 1274 19108 
MSG 0105 90919148 



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

MSG? «010600 
M tas 
M 19654 
M 1002 

MULWRT 002134 
MULL 
mie = — 003314 
MULS 003332 
RSFDRV 072 
RSF1 007216 
RSFe © 007242 
Rig ot 
Ril 1034 
RI2 =: 001036 
Ri 001040 
STACK = 001000 
START  OO1046 

| STRREW 007422 
510 © 001120 
11 001150 

§tis o074Ce 
'§T1Sa 007406 
Ste = OD be 

S13 001206 
| SWITCH 000176 
| 001014 
TIME © 00754 
| 

! 
TIMER 007524 

'T*B 901020 
(TKS 001016 
/T™1 007550 
(™2 907574 

™,A,8 
CROSS REFERENC 

-11/TU10,W,N DRIVE FUNCTION TIMER MACY11 27(7 
E TABLE -- USER SYMBOLS 

19188 

962 

1227 

1146# 

04 

1150* 1170% 1185% 

1310 

1059% 

1342 
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1417 

978% 
1295 
1470 
1605% 

1264 
1602 

1275 

1428 

1536 

994 
1322% 
1471% 
1615 

1293 
1613 

1286 

1437 

17718 
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DZTMEC. SRC CROSS REFERENCE TABLE -- USER SYMBOLS 

™3 007620 977 1047 1205 1359 «#41431 1496 1559 1573 1692 18078 1808 
TM4 007644 1209 1439 1562 1574 1695 18098 1810 
™S 007670 leig «1440—Ss«d1S7S5—s«BLe = 1812 m 
a) 907714 1 i 1441 1565 157 1698 18lU8 1814 

; 07740 1 H 191Se 181 
TMS 007764 122 1817# 181 
TOP 10266 812 816 821 834 83% 1195 1551 1684 1702 1789 «(1821 1638 18708 
TOP1 10306 18738 1882 
TOP2 10344 18818 1892 
TOP3 010352 1877 16868 
TPB 001024 7994 843% 184" 18S57% 1880 18988% 1991 
TPS 001022 798% 841 1855 1870 1878 188 1889 
TYPTIM 010010 874 §7° Sil 91 1045 1048 1198 le02 1206 1210 1214 1218 

ne 1279 #1307 «+1398 1485 1429 «1432 «61854)=—s«aSS7~—ss«s1S60—s«1883 
1566 = s«1687 1693 169% 1699 18218 

TYPTO o10014 18228 1839 
TYPT1  O10054 1829 1847 
TYPT Oi 18308 1832 
TYPT ores 1841 18468 
TYP2A 010132 1826 18408 
Tl 001274 849% 
TIA 001304 8Sie 869 
TIB 001330 esse ess 
TIC 001346 856 8598 
TID 001364 863% 866 
TIE 001402 G64 867% 
Tio 004676 13578 
Tida oo4712 13608 1419 
T108 so42 13798 1380 

'Tio¢  oosose2 13818 1386 
Tiprc 005076 13284 13878 
Tit.  o0Si1e 1382 41388 «©1390 

‘TIDE 005130 139% 1398 
'TIOF 005146 1396 6: 13998 
| T10G 32 14ile@ 1414 

,TIOH  O05246 1412s 14168 
Tit 005352 14368 
‘Tilia 005406 14438 1540 
'TIIAR §6© 005426 1445 14478 
'T11B 0905470 14S6a 1459 
Ti1¢ 005506 1457 14608 
'T11D 005516 14668 1469 
‘TLIE 005532 1467 14708 
TIIF «© 905550 1478% 1481 
Tlic  o05566 1479 =: 14828 
| TLIGA oo 14998 1500 
'T1iH 005674 1s03# 150 
'T11J. «- 00571e 1504 15078 
/TilJa  o05766 15208 1521 
'T1ik 005776 1S2e8 1525 
'TIIL = 006014 1523. 15268 
(TLIP © 006032 1446 15308 
'TLIR  OO6046 1529 15368 
“THT =§© o01044 8078 1442% .447x 1548 1577% 1582 1681 
T12 oob25° 1549 15718 
Tlza 906204 15788 1674 
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DZTMEC. SRC cROSS REFERENCE TABLE *-"USER SYMBOLS 

Tl 6366 iS91# 1594 
is neta i592 s«159S¢ 
120 BOs 16008 1603 

1601 16048 
THF 006446 i6li# 1614 

| Ties 06464 112 =: 16158 
T12GA  O06S6e2 16348 1635 

tit BoE Ip 1eso" TPs 15tq Boe eer, ie 
Tlek  O05656 16538 
Tie.  O06674 16568 
Ti2M 006704 16588 1661 
TION 6722 i659 = 16628 
TloP } =: 006730 18 16658 
TieR 006744 166 16718 

| 713 00714, 817 1682 17018 
| T2 00146 880% 
| TOA 091474 8838 903 
T28 001520 82878 890 
T2c 1536 888 891% 

001564 8978 
Tee 001600 898 9018 
3 1656 918% 

| 3A 00167 9218 923 
738 1702 9248 933 

| T3C 001760 9348 936 
T30 001776 S428 40-957 

e042 945# 
T 002056 950 9534 

| 136 002120 Q624 4 
| 13H 132 S6S5¢ 67 
, T4 002144 974% 
THA 002232 990% 

i T4AA  O02164 9788 1039 
| THB 002250 931 9o44 
'THBA =. 002354 10i4# 10 
TH 002370 10188 1021 
THD 002406 1015 10228 

| THDA e444 10298 1030 
THE o024s4 103i8 1034 
THF 02472 1032 1035 
T4FA  O02566 10508 1052 
T4FB 02600 10538 1055 
THFC © 002614 10578 1078 
T4G 02732 10848 1156 
TS 003360 11648 1192 
TSA 003422 11718 1186 

g 003452 11788 1181- 
| T5C 003470 1179 11828 
TSDRY O01042 B068 1162 1167 1190% 

004900 12318 
TéA 004010 12338 1271 
TEB 004130 12518 1254 
TEC 004146 1e520Ss«1e5S# 
T&D 004204 lebes 1265 

O4-NOV-76 12:02 PAGE S4 
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| MAINDEC@21-D2TME-2-0 TM. S22) TUIO.WN ORIN 
| DETMEC. SRL CROSS SEFESENCE TALE --' USES Syoilé 
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| vs ocs2e2 1263 1260 
By oes : tesde 282 
| 3; So Je4 less 
| T? 554330 losvs 1301 
er 04254 leSie 1294 
ere 004372 12 12358 
78 oo4454 i3iGe 1312 
| 758 DOs4F2 13]4e 1316 
|S 554504 l3els 
|T do4dic 13228 |= 1344 
17 004574 i33s8 461336 
73¢ 504624 1338 ©=«.:« 13418 

[785 Bees 1348 1351 
| VALUE 010244 iS22e 1823 1831s 18338 
| WATREW OO74EE Ey, 921 934 ses 
| WBUF- sO eco 855 887 $25 943 

1499 «1458015171584 
| WRINT  O07364 gsi 883 $79 399 

1131 «11651175 1233 
| ZERO 910252 18278 1845+ 185] 1853 

RD 164 770 17068 
SSvPc = D0nd4e 788 773 

& = 012052 7608 40s 761 7638 48©=—- 768 
996 929 955 

1068 1070 1074 1076 
1123 «1128 «=—s«1130s«L138 

| 1256 1267 1297 1299 
1910 «61988 = 1482s 1498 
i64% i872 1673 #1773 
1Slee 18148 i8l68 1838 
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.$Si ls 
“TRAP 1s 
*T) is 
.$STY ls 
~STYPE ls 
STYPD is 
$4008 le 

TUZ0 
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CE LO LE OE TT LT AT TS iy 
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DZTNEC. SRE CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

1167 «1184 17 1833-184 
eee ig 453 1438 1023 102% 106 1070 «#107% «©1099 ©4109 1103 1110 1123 1130 ©1137 

1153 «#1174 1238 «6: 1e4%®)Stsi«‘dLSGC“‘é‘éiE]?:~=SCé«d1299)St—«d230':—i‘ia23QDS 13GB )SCid137S——i‘«dH«SsiédE?’—C(‘és“«*CL'YHGBG 
ara 134 i S18 eel 1627 1646 3=_:1775 785 

BEQ Ae seas ed 1018 1930 1a1g 1445 1467 1500 1521 1849 1590 1592 1601 1635 

BGT 1410 
ETC 1833 1011 1125 1132 #43331 #41370 1377 «©1489 6149 861622 1629 ~=©1749 

s 8 8 kee eS BR MR BRB Re Le tgs itRSS] 35 tE3SC«dEEA«OCi5eDSi#58 sa 
BIT 863 gos 83 1019 1918 1029 1031 1240 1381 1387 # 139 1444 1478 1499 1503 

1520 > 1879 J611 1634 1636 1651 1658 1718 #1735 1750 8§=1786 
BLE iBs8 1388 i 11759 1252 i263 1292 1457 

BNE B14 819 gee BEY 894 929 948 1019 1032 1139 «#41141 1145 1149 1188 1241 
1369 138 1388 1336 1373 1504 1823 1610 i612 1637 1659 17189 #«#4+1732 1766 8 1787 

BEL B4 997 1007 1 10 1074 1088 1094 1101 1108 1121 1128 401135 1172 ©12% 
ie 1328 ©: 1366 1335 14 1513 1625 133 149) 1797 1832 1843 1856 1879 ~&=1887 

of 9 8 ‘ 3 g 920 923 933 936 952 957 
4 BFS 833 182 1838 1833 ies ieee 188 1193 «1197s 1351018101182 )Ss12854 

1265 1271 1282 1301 1312 1316 1336 1340 1344 1351 1388 1398 1414 1419 
1959 1469 1481 1506 152 1525 1538 1839 1594 ##1603 1614 #41639 £1661 1663 ~~. 1672 

z 1673 17e3 1839 1847 1852 1882 1892 

' Se sessetsg See eaaR eR 
1535 615 1s8S5 s«1S96.—é‘wUOSSSCi‘é‘édGSIN:C*C=*«é‘«édASC(<;:*:‘«iSS 166 165 1320 1668 166 133 1716 

ce BSS 188 A 1178 1251 leb2 1291 1379 «#491409 1456 1891 1765 1823 1840 
s/s 

HALT 2 17 17 
INC RS 1066 15/2 the 1119 1138 1140 2144 1148 1177 1185 1720 1729 «©1800 8 1830 

INCB 1199 1203 1207 41211 1215 1219 1223 
Jup 787 B17 1156 14 1640 1581 1674 1712 
JSR Ble 16 1 “Fd 825 827 8268 934 836 B44 B46 851 957 865 

e68 ge B77 B80 g83 83 99 90 911 918 919 921 922 931 

1020 «10205 1 5 1045 1048 1648 1683 1681 1063 1664 1667 1068 1071 ie 

a RR RS RS 
ie ies leh ise HS fossil IS 
ties Ps 1248 tea 1330 1283 tee iss4 =—s-_:- 1857 te28 1563 1S6 57 1593 
1602 1613 1638 #1660 1671 £1684 ##1687 1690 1693 1698 1699 1700 1702 1706 # 1724 
1733 1738 1789 «#41821 1834 1838 

MOY 809 810 B11 815 818 820 833 835 837 843 849 850 8s2 859 967 
870 871 872 873 875 876 881 2 884 891 901 904 905 906 907 
909 910 924 925 926 941 942 943 944 3 958 959 ? 
977 980 964 1004 1010 1024 #1027 1037 1040 1042 1042 10493 1044 1046 81047 
1058 «6=—s«ag)@S—«si‘éitt87)—s«sd09BSs«sésd40S——sisadE«Sssad2 «=s1113) 12H )2=S 1024S SNe) sa1S0—'sdBSC*«idL;CCSG 
1170 1182 1163 #1194 #119 1197 1200 120) 1204 #1205 1208 1209 ale 1213 # 1216 
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BoTMEE She RENCE : CROSS REFE ABLE == PERMANENT SYMBOLS 

1217 1220 1221 1224 1225 1231 1232 1234 1243 1248 1249 1257 
1273 1274 1275 1277 1278 1286 1289 1295 1304 1305 1306 1313 
1 H 1345 1346 1347 1357 1358 1389 1361 1362 1363 139 
1492 140 1405 1416 1420 421 422 1423 1424 1427 1428 1430 
1428 14393 1440 1441 1447 1448 1449 1451 1460 1470 1482 1495 
1518 1526 1527 1542 1543 1544 1545 1S46 1547 1550 1552 1 
1559 1561 1S64 1565 1S71 1$72 1573 1S74 1575 1576 1582 
1535 1604 1615 1628 1640 1647 1648 1649 1656 1662 1675 1676 
1580 1883 1685 16 1688 1 1691 1692 1694 1695 1697 1698 
1 175 1758 17 1764 1771 783 1788 1822 1826 182 
Less 1851 1 1857 

MOVB 1193 1871 1880 1888 1891 
NOP ons 1013 101¢ 1017 1056 1064 1079 1392 1393 1394 475 1476 
RESET ists 1621 1 1653 1654 1655 1707 1708 1709 1710 

ROR 897 9s4 1008 1022 1035 1062 1069 1075 1089 1095 1102 
1138 1152 117 1187 1237 124 1255 1266 1298 1302 1329 1337 
14%. 1406 14 14933 1514 lb2 l626 1645 1722 1731 177 1784 

ai 7s 1735 1739 1 1759 1767 177 1791 1801 1825 1858 1875 

38 1748 
TST 861 893 cre 949 1411 1465 1548 1600 1609 1681 1796 1798 
TSTB 841 996 1 1060 1067 1073 1087 1093 1100 1107 1120 1127 

se 1e% 1327 1333 1365 1372 1491 1$le 1624 1772 1777 1842 18SS 
-ASCII 1895 1899 1901 1902 1906 1910 1914 1918 1922 1926 1930 1934 

1953 1957 1961 1965 1969 1974 1978 1983 1990 1999 2005 2012 
- ENABL 1 756 
- END 2043 
-ENDC 767 771 773 
-EVEN 2041 
» 766 7693 771 
IFF 767 771 773 
LIST ; 1 761 

RO l 
MCALL 757 

-NLIST 1 747 761 
-REPT 2 761 
- SETT! 764 
- TITLE 747 
. WORD 772 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

#, OZTMEC. SEQ/SOL/CRF /PAGNUM/NL: TOC=DZTMEC. SML,OZTMEC. SRC 
RUN-TIME: IME: 2S 32 2 SECONDS 
RUN-TIME RATIO: 190/61=3.0 
CORE USED: 39K (77 PAGES) 
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