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NOTE 
om 

THERE ARE SIX OTAGNOSTICG PROGRAMS ASSOGIATED WITH THE TMB®E DECMAGPAPE 
CONTROL aNu ITS TRANSPORT SYSTEM, ALTHOUGH PHYSICALLY SEPARATE, TWESE. | 
PROGRAMS MUST ge TREATEQ AS A LARGE INTEGRATED TEST, AND TQ ENSURE PROPER 
SYSTEM OPEMATION, THESE TESTS MUST BE EXECUTED IN THE ORDER DELINEATED BELOW, 

TMBeE OLAGNOSTIC PROGRAMS’ ORDER OF EXECUTION — 
eee errr rr rr Tt re 

41, TMSeE CONTROL TEST PART 4 (MAINDEC*28eQHTMA) 

2, TMBee CONTROL TEST PART 2 (MAINDEC*28aDHTMB) 

3, TMBSE DRIVE FUNGTION TIMER (MAINDEC@@S=OHTNC) 

4, TMBeE DATA RELJABILITY 9 TRACK (MAINDEC@28@QHTMD) 

3, TMBeE DATA RELIABIKITY 7 TRACK (MAINDEC#S8*OHTME? 

6, TMBeE RANQOM EXERCISER (MAINDEC*@8=QHTMF)
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ABSTRACT 
Se Satu Bw 

THE TMSE DRIVE FUNCTION TIMER ASSISTS IN 
THE TESTING OF THE TM8E CONTROL UNIT AND 
TUlg TAPE UNIT, SELECTED OPERATIONS ARE 
EXECUTED, TIMED, AND THE TIMES ARE THEN 

PRINTED CIN MILLISECONDS), — THERE 1S NO LIMIT OR 

ERMOR TESTING FACILITIES IN THE PROGRAM, THE 

DEGISION ON THE VALIOITY OF TIMES MEASURED MUST 

BE MADE BY THE OPERATOR, ANY CONFIGURATION 
OF YP TO @ TUA@ TAPE UNITS (7 ANQ 9 CHANNEL) 
MAY BE SELECTED, 

REWUTREMENTS 
we Eon me Gi ew 

HARQWARE 
se Sere khe. 

POPma/E, B/M, S/F 
TERETYPE OR COMPATIBLE DEVICE (TTY) 
TMGrE DECMAGTAPE CONTROL 
TYLe MASTER/SLAVE TRANSPORT SYSTEM | 

MEMORY 
a 

THIS PROGRAM REQUIRES 4K OF MEMORY AND MAY RESIDE IN 

ANY MEMORY FIELO, 

PRELIMINARY PROGRAMS 
Feet eggaee Kee ewe ee 

ALk PROCESSOR/MEMORY DIAGNOSTICS 
TMSeE CONTROL TEST PART 4 
TMBeE CONTROL TEST PART 2 

PROGRAM LOAQING PROCEDURE 
Seen ese Gear eae Perea wares ew 

LOAD THE PROGRAM INTO ANY QESITRED MEMORY FIELD USING 

THE STANDARD BINARY LOADER TECHNIQUE, 

PROGRAM STARTING PROCEQURE 
Soeoawe Rew qeea hoa e ew @ ef OE Hw HP 

A, LOAD ADDRESS @200 

B, LOAD THE EXTENDED ADORESS WITH THE PROGRAM FIELD: 

C, CLEAR SWITCHES: 
0, DEPRESS CLEAR, THEN CONTINUE



944 

E, THE PROGRAM WILK PRINT ITS TITLE AND MAINDEG NUMBER, THEN 
ASK FOR ORIVE SELECTION, PRIOR TO MAKING ORIVE 

SELECTION, GO TO THE STANDARO TEST PROCEDYRE JN PARAGRAPH an 

NOTE! THE PROGRAM MAY BE RESTARTED AT ANY TIME AT ADQRESS 
204, IN THIS CASE THE PROGRAM ByYPASSES PRINTING 

ITS TITLE ANQ IMMEDIATELY ASKS FOR ORIVE SELECTION, 

STANDARD TEST PROCEQURE 
oe ee ee 

US€ OF THE STANDARD TEST PROCEQURE ENSURES FROQPER tNeSE/TVEO 
CHECKONT, INFORMATION REGARDING THE 

TIME LIMIT SPECIFICATIONS FOR THE TAPE OPERATIONS TIMED 
BY THIS PROGRAM ARE GIVEN IN PARAGRAPH 7,4, NO 
ERKOR DETECTION OR DECISIONS REGARDING PROPER PUNGTION TIMES: 
ARE CARRIED OUT BY THE PROGRAM, 

ORIVE SELECTION 
Se tege hea Ga a Heo 

TO SPEGIFY THE DRIVE(S) TO BE TESTED, CARRY OUT THE FOLLOWENG 

STEPS} 

A, MOUNT A SPARE REEL OF INDUSTRY COMPATIBLE MAGNETIC TAPE . 
ON ALL DRIVES TO BE SELECTED wITH THE wRITE ENABLE 

RING IN PLACE (WRITE ENABLEQ), LOAD THE TAPES ANQ 
POSITION AT BOT, ASSIGN DRIVE NUMBERS IN THE FOLLOWING 
SEQUENCEI OTA Ob2soISI4s ANH THEN SWITCH ON LINE, 

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

C, RESPOND TO "SE,ECT ORIVES" BY SETTING SR BIT Ne 1 FOR 

PACH ORIVE TO BE TESTED (DRIVE Nd. THEN DEPRESS CONTINUE, 

0, RESPOND TO "SELECT 7 ANO/OR 9 TRACK OPERATION" BY 
SceTTING SR BIT N = 4 ONLY FOR THOSE SELECTED QRIVES 
WHICH ARE 9 TRACK UNITS, THEN DEPRESS CONTINGE, 

TEST PROCEQURE 
ortega Bene woes 

ACCOMPLISH THE FOLLOWING STEPS FOR ALL RIVES IN THE SYSTEM 

UNDER TEST, 

A, SEkECT ALL DRIVES IN THE SYSTEM UNDER TEST AS DESERIBES IN 
PARAGRAPH 5,4 ABOVE, 

B, AS SOON AS TRACK SELECTION IS COMPLETE, THE PROGRAM 

WILL START TIMING THE VARIOUS TAPE OPRATIONS 
ANO INDICATING ALL TIMES ON THE TTY, 

C, REPEAT THE ENTYTRE TIMING PROCEGURE 2 TIMES, 

D, COMPARE THE RESULTS AS PRINTED ON THE TTY WITH THE LIMITS 

SPECIFIED IN PARAGRAPH 7,1, ADO TT TONAL INFORMATION JS



GIVEN IN THE PROGRAM DESCRIPTION IN PARAGRAPH 4g, 

6, PROGRAM CONTROLS 
© Eo Poo Be | ma © HE 

| 

THERE ARE NO SWITCH REGISTER OPTIONS ASSOCJATED WITH THIS PROGRAM, 

74 ERRORS | 
@P we § ae €F gp 

THERE IS NO ERROR DETECTION INCLUDED IN THIS PROGRAM, 
ALL DECISIONS MUST BE MADE BY THE YSER BY COMPARING 

THE FUNCTION TIMES PRINTEQ ON THE TTY WITH THOSE TIMES 
GIVEN IN THE TABLE BELOW, 

7,4 | TIME LuniTs SPECIFIGATION 

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

All, TIMES ARE IN MILLISECONDS, 

FUNCTION | (9TRACK) #/s —(7TRACK) ¢/e 
600 BFI UNITS UNITA 
WR FM BOT DELAY 185 45 445 15 
WRITE SHUTDOWN 2,7 —68, 5 2,7 0,9 
WRITE START 8, 4.2 42,6 1.2 
WR NONSTOP GAP 44,° 2,2 14,5 2,0 
BKSP SHDWN®SOWN 45 5 19 55 
REAQ SHUTOQOWN 418 B.S 4,8 0,9 
WRITE XIRG 95 40 95 120 
LAST CHR TO CUR B,26 4 8,26 0.4 
RO FM BOT YJELAY 185 4° 485 45 
SPCE SHOWN*SDWN | 14 5 44 5 
WRITE EOF 129 12 1425 12 
ER TO EF SF TME L22 48 105 42 
WR TO ERASE HEAQ 12 5 12 5 
4 INCH DATA TIME 22 4 22 4 
GAP4 
GAP2 
GAPS | 7 | 
GAP4 | GAPSE 8>7>6>5>4>1) Le2Sd.7) eas 
GAPS _ 
GAP6 
GAP? 
GAPS | 

556 BPI | UNIT2 k/o (7TRACK) 
WK Fm Bot JELAY 485 15 | 
WRITE SHUTOOWN 2:7 °}86.5 
LAST GHR TO CYR 2,95 Oa 

~BKSP SHOWN®SOWN 19 | 5 
REAQ SHUTDOWN 4,8 3 @ 
4 INCH DATA TIME 2a 4



20@ BPI UNITS w/e (7TRACK) 
WR FM BOT DELAY 165 1° 

WRITE SHUTOOWN 2,7 0,9 
LAST GHR TO CUR | 4,95 0,2 
BKSP SHOWN*SOWN 19 ° 
REAQ SHYTOOQWN 4,6 0,9 

1 INCH DATA TIME 28 1, 

8, RESTREGTIONS 
Pw Roo | op OB ay oe ay em we 

NONE, 

7 EXECUTION TIME 
$97 OE we ay oo OE a oF ow oe BR 

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

10, PROGRAM DESCRIPTION 
Reese Rwonee ror sees 

4044 WRITE FROM BOT DELAY 

TH}S 18 THE TIME NEGESSARY TO MOVE BEGINNING 
OF TAPE (BOT) MARKER APPROXIMATELY 6 INCHES 
PAST THE WRITE HEAD, 
THE FIRST RECORD QN TAPE MUST BE WRITTEN 

AT LEAST 3! AWAY FROM THE GOT MARKER, 7 

PROCEDWRE FO MEASYRE TIME] 

A, REWIND TO BOT, 

B, INITIALIZE WO &@ CA LOGATIONS, 

C, LOAD GaMMAND REGISTER 
WITH DRIVE SELECT, 880 BPI, O06 PARITY, 

D, OAD FUNCTJON WITH WRITE & GO BITS, 

BE, NOMITOR CA REGISTER UNTIL iT INDICATES FIRST 

WORD MAS BEEN TAKEN, 

P, THE TIME FROM "GO" UNTIL FIRST WORD [S 

OUTPUT 1S MWRITE FROM BOT DELAY," 

10,2 WRITE SHUTDOWN 

THIS 19 THE TIME NECESSARY TO CONTINUE MOVING 

TAPE AFTER A RECORD JS WRITTEN SO THAT THE 
PROPER JNTERRECORD GAP WIL EXIST BETWEEN RECORDS, 

PROCEQYRE TQ MEASURE TIME! 

A, REWIND TO BOT, 

B, INITIALIZE WC & CA LOGATIONS To WRITE ONE



208(18) WORD RECORD FROM BOT, 

C, LOAD COMMAND REGISTER WITH ORIVE SELECT 

Age BP{, QOD PARITY, 

D, LOAD FUNCTION WITH WRUTE & GO BITS, 

B, AFTER MTTF SETS INDICATING THE END OF RECORD, INIIZATE A CONTINUOUS WRITE 

AND TIMe TILL THE FIRST WORD IS ‘TRANSFERRED FROM MEMORY 
TO ” THE TMBeE. CONTROL, FOCCURS APPROXIMATELY 

ON THE "GEABING rAGE 

OF SDWN), 

10,5 WRITE START 

THE TIME NECESSARY FOR TAPE TO ACCELERATE 10. 
FUbL SPEED + GUARANTEE A 4/2" INTERRECORD GAP, 

PROCEDYRE TO MEASWRE TIME 

SAME AS "WRITE. FROM BOT" EXCEPT NOW WE ARE. 
NOT AT BOT, 

A, INITIALIZE WC & CA REGISTER, 

B, LOAQ GOMMAND WITH ORIVE SELECT, 808 BPI, QOD PARITY, 

C, LOAD FUNCTION WITH WRITE & GO BITS, - 

0, MONITOR CA FOR iTS SECOND INCREMENT, 

&, THE TIME FROM "GO" UNTIL 2NQ INCREMENT QF CA 

1S APPROXIMATELY EQUAL TO "WRITE STARY", 

16,4 WRITE NONSTOP GAP 

WRITE NONSTOP GAP [S$ EQUIVALENT TQ THE SUM 
OF "WRITE SHUTDOWN’ & "WRITE START" AND [S 
THE TIME NECESSARY TO INSURE THAT THE INTERRECORD | 
GAF WIL BE AT LEAST 4/2" WHEN WRITING ~ 
NONeSPOR, 

PROCEDWRE TO MEASURE TIME} 

A, INITIALIZE WO & CA LOCATIONS 

8B, LOAD GOMMAND WITH DRIVE SELECT, 802 BPI, Q00 PARITY, 

C, LOAD FUNCTIONIWRITE, GO BYTS, 

D, WALT FOR "JOB DONE," 

E, ISSVE nCLF 

F, ReEsINITIALTZE WC & CA LOCATIONS, 

G, LOAD FUNCTIONJWRITE, GO BITS, 

H, TIME FROM 2ND nGOn UNTIL FIRST WORD OF 2ND WRITE 

1S QUTPYT IS WHWRITE NONSTOP GAP,"



10,5 BACKSPACE SHYTOOWN * SErTLe QOWN DELAY 

«THIS 18 THE LENGTH OF TIME NECESSARY TO 
GUARANTEE HAT IF A WRITE OPERATION FOLLOWS 
A HACKSPACE THE TAPE WILL BE POSITIONED 
SUGH THAT ALL PREVIQUS DATA IS IN FRONT 
OF THE WRITE AND ERASE HEADS AND WILL 
BE ERASER, 

PRUGEDYRE TO MEASURE TIMEL 

REGORD IS USED WHIGH WAS JWST WRITTEN IN 
PREVIOWVS TEST "WRITE NONSTOP GAP", 

A, |0A0 GOMMAND WITH DRIVE SELECT, 808 Pt, ODD PARITY, 

B, SET WO TO BACKSPAGE 4 RECORD, 

C, ISSUE BACKSPACE, GO, 

16,6 READ SHUTDOWN 

PRUCENWRE TO MEASURE TIME] 

A, RECORD USED IN "BACKSPACE SHUTOOWN” IS READ, 

8, INITIALIZE WC @ CA REGISTERS, | 

C, ISSUE READ FUNCTION, 880 BPI, 60, | 

0, AFTER MTTF SETS INDICATING THE END OF RECORD, INITIATE A CONTINUOUS WRITE AND 
TIME TILL THE FIRST WORD I$ TRANSFERRED FROM MEMORY TO THE TM8eE CONTROL 
(OCCURS APPROXIMATELY ON THE LEADING EDGE OF SDWN),. 

40,7 WRITE XIRG 

1S 13 THE TIME NECESSARY TO CAUSE THE 
NERATION OF AN JNTERRECORD GAP THAT IS AT 

TH 
GE



40.8 

40.9 

LEAST 3” LONG AS COMPARED WITH THE NORMAL ~ 
3/5" GAP, THE PURPOSE [S$ TO ELIMINATE 
WRITE ERRORS THAT MAy BE GAUSED By A 
DEMECTIVE AREA ON TAPE, NORMALLY OQNE 
REWRITE WITH KIRG WOULD BE SUFFICIENT 
IF JT ISN'T THE PROCEQURE WOULO BE TO 
REPEAT THE. NOACKSPACE@REWRITE WITH XIRG" 
SEQUENCE UNTIL A RECORO {$ WRITTEN WITHOUT 
ERKORS, EACH SUCCESSIVE REWRITE WaULD ADO 
s” TO THE INTERRECORD GAP UNTIL "GOOD" TAPE 

WAS REACHEO, ~ 
PROCEQURE TO MEASURE TIME} 

A, TaPe [8S NOY BOT, 

B®, INITIALIZE WO 8 CA REGISTERS, 

C, ISSVE WRITE WITH XIRG FUNCTION, 820 BPI, GO, 

0, MONITOR CA TO DETERMINE WHEN 
FIRST WORD JS OUTPUT, 

E, THE TIME FROM "GO" UNTTL FIRST WORD 3S 
OUTPUT 3S "WRITE WITH XIRG", 

LAST GHARACTER TO GY READY 

THIS 8 THE AMOUNT OF TIME JT TAKES FOR THE 
CONTROL TO SENSE 3 MISSING WORDS ON TAPE 
(END OF REGORQ) UNTIL "CU READY" BECOMES A myn 

PROGEQURE To MEASURE TIME} | oe _ 

A, PROGRAM USES SAME RECQRO THAT WAS 
WRITTEN OURING "WRITE XIRG." 

8, LQAD COMMAND WITH ORIVE SELECT, 889 BPI, O00. PARITY, 

C. INETIAL {HE WC TO SPACE REVERSE 14 RECORD, 

D, WATT FOR JOB DONE, 

E, REINITYALIZE WO & GA LOCATIONS, 

F, OAD GomMAND WITH ORIVE SELECT, 808 BPI, O00 PARITY, 

G, ISSUE READ FUNCTION, GQ, | 

H, WAIT UNTIL WOsg AND TREN MONITOR "CU READY" 
UNTIL IT BECOMES A "4", 

Je THE TIME FROM WOS0 UNTIL "CU ReaDY" 3 4 IS. 
MLAST CHARACTER TQ CY READY", 

REAQ FROM BOT 

THE FIRST RECORD WRITTEN QN TAPE 1s SUPPOSED



46,18 

40,14 

TO gE AY LEAST 6" FROM THE BOT MARKER, 
IN YHE EVENT THAT THIS CONDITION WASN'T MET 
IT YS STILL OESITREABLE TO READ THE RECORD, 
REAQ FROM Bot IS THE TIME FROM WHEN A READ 
FUNCTION 18 ISSUED UNTIL THE FIRST WORD JS 
OUTPUT, 

PROCEDURE fo MEASURE TIMEI 
A, THE REGORD THAT WAS WRITTEN JUST OFF BOT 

DURING "WRITE START" JS USED, 

B, TAPE JS REWOUND TO BOT, 

C, INITIALIZE WO 8 CA REGISTERS, 

OD, ISSYE REAQ FUNCTION, 880 BPI 

EY MONITOR Ca TO DETERMINE WHEN FURST WORD 
TS OUTPUT, 

PF, THE TIME FROM "GOW UNIL FIRST BREAK {S$ 
"READ FROM BOT," 

SPACE SHUTQNOWN * SETTLEDOWN DELAY 

SPACE SHUTOOWN JS THE AMOUNT OF TIME NECESSARY 
TO CONTINUE MOVING TAPE AFTER A RECORD IS. 
SPACED OVER IN THE FORWARD DIRECTION FOR THE 
SAME REASONS AS "READ SHYTQOWN", 

PROCEDYRE TO MEASURE TIME 

A, SAME RECORD JS YSED AS JN T3 WRITE START, 

B, INITIALIZE WC TO SPACE FORWARD 4 RECORD, 

GC, ISSUE SPACE FORWARD FUNCTION, @88 BPI, GO, 

0, MONITOR YOR DONE UNTIL IT IS ad, 

E, TIME FROM JOB DONE #4 UNTIL TUR IS 
"SPACE SHYTOOWN + SETTLEDOWN DELAY", 

WRITE EOF 

TO WRITE AN ENS OF FILE MARK [T J[$ NECESSARY 
FOX TaPE TO MOVE 3 INGHES BEFORE WRITING 
A RECORD WITH EXTENDED INTERRECORD GaP, 
HOWEVER, AN EOF MARK CORRESPONDS To A | 

1 WORD RECORD, THE TIME SHOULD BE 
SLAGHT EY LARGER THAN "WRITE XIRGM, 

PROCEDVRE To MEASURE TIME] 

A, TAPE UNIT IS REWOYND TO BOT, 

B, INITIALIZE WO @ CA REGISTERS,



10,42 

C, ISSUE WRITE, 620 BPI, GO, 

0, WALT FOR yOB DONE, 

£y ISSVE CLP 

F, ISSUE WRITE EOF FUNCTION, 8@@ BPI, GO, 

G, WAIT FOR JOB DONE #4 

Hy THE TIME FROM "GO" UNTIL "JOB GONE” IS 
"WRITE EOF," 

EQR TQ EOF TIME 

THIS 18 THe TIME NEEDED TO MOVE TAPE FROM 
THE END OF a RECORD TO AN END OF FILE MARK 
WRITTEN AFTER [T, THE PROGEOURE USED TURNS 
OUT To BE a TEST OF THE WRITE ANDO ERASE: 
HEAD POLARITIES, $F THE TIME PRINTED IS 

pW AL TO ZERO JT 1S AN INQIGATION THAT THE 
EQF WaS NOT FQUNO WHEN "JQ08 DONE" BECAME A ONE, 

THES COULO INQICATE ONE OR MORE OF THE FOLLOWING 
PROBLEMS | 

1, ERASE HEAD POLARITY REVERSEQ, 

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

3, ONE OR MORE OF WRITE HEAD TRACKS POLARITY 
REVERSEQ: 

4, ONE OR MORE SENSITIVE REAQ AMPLIFIERS, 

S, WRITE EOF FUNCTION DZQN’T REALLY WRITE AN EQF MARK, 

OTHERWISE "EOR TO EOF SPACE TIME" SHOULD BE 

SLIGHTLY LARGER THAN "WRITE EOF," 

PROCEQURE To MEASURE TIME} 

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

5B, TAPE [8 REWQUND TO BOT, 

GC, REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD. 
D, BACKSPACE OVER REGORD ¥UST WRITTEN, 

E, SET WG REGISTER TQ SPACE 2 RECORDS, 

PF, ISSVE SPACE FORWARD FWNCTION, SET GO, 

G, WAIT FOR WO REGISTER TO INDICATE THAT 
FIRST RECORD WAS BEEN SPACED OVER THEN 
MONITOR "CU READY" UNTUL IT BECOMES A



wa" APTER "CU READY" CHECK TO SEE IF "er" 
1S A 1 IN STATUS REGISTER, IF EOF IS NOT 
SET THEN ZERO TIME COUNTER, 

HM, TIME FROM WGsed4 UNTIL "CU READY" IS 
NEOR TO EOF SPACE TIME," 

44,13 WRITE TO ERASE HEAD 

THE WRITE. TO ERASE HEAD" TEST JNSURES THAT THE 
TAPE IN FRONT OF THE: WRITE. HEAD IS ERASED 

DUXING A WRITE OPERATION, 

PROCEDURE To. MEASURE TIME} 

A, A wONG RECORD WAS BEEN WRITTEN FROM BOT, SAME 

ReeORp THAT WAS USED TQ TIME "WRITE FROM BOT 
DELAY" 

B, TAPE 18 REWOUND TO BOT, 

C, WO REGISTER IS INITIALJZEQ0 FOR A 3 WORD RECORD 
CA REGISTER IS INJTIALIZEO0 TO 3775, | 

0, LOAD COMMAND REGISTER WITH ORIVE SELECT: 
8% BPY, ODD PARITY, 

E, LOAD FUNCTION REGISTER WITH WRITE & GQ BITS. 

FF, MONITOR CA UNTIL IT 28 3777 INDICATING 2 WORDS 
HAVE BEEN OUTPUT THEN JSSYVE CLT WHICH 
STOPS ALL DATA TRANSFERS & CAUSES THE DRIVE 
TO SHUTDOWN, 

Gy REWINQ TO BOT, 

M, INITIALIZE CA TO 3775 

I, ISSVE REAQ FUNCTION, 8@8 BPI, SET GO, 

Js MONITOR GA UNTIL IT IS 3777 THEN 
GO TO TIMING ROUTINE AND TIME UNTIL CAs4208 

THIS TIME WILL INDICATE THE DISTANCE BETWEEN 
THE LAST WORD OF THE NEW DATA AND THE 
FIRST WORD OF THE OLD DATA WHICH IS ALSO 
THE’ AMOUNT OF TAPE THAT WAS ERASED BY 
THE: ERASE WEAD OURING THE WRITE OPERATION, 

40,144 ONE INGH DATA FIME 

ONE INGSH OF DATA, 880 BPy (ALSO 5356 §& 208 IF 
7 GHANNEL UNIT), JS wRITTEN AND TIMED TO 
DETERMINE IF TAPE 3S MOVING AT PROPER SPEED, 

PROCEQURE fO MEASURE TIME| 

A, INITIALIZE WO & CA REGISTERS, CAC3776) WOCeeteR)



B, ISSUE WRITE FUNCTION, 902, 556 OR 208 BPI, GO, 

C, WALT FOR CURRENT MEMORY ADDRESS REGISTER 
TO INDICATE FIRST WORD IS TAKEN AND THEN 

MONITOR WORD COUNT UNTIL EQUAL TO ZERO, 

D, TIME FROM FIRST WORD OUTPUT UNTIL WORD 
COUNT SG 1S "ONE INCH DATA TIME," 

10,15 GAP CONSISTENCY 

FOX PROPER OPERTION THE INTERRECORD GAPS ON 
TAPE MUST ALWAYS BE AT LEAST 1/2 OF AN INCH, 
THIS WILL ALLOW DATA WRITTEN USING ONE TAPE 
UNIT TO BE READ ON ANOTHER TAPE UNIT WHEN 
THE START/STOP CHARACTERISTICS OF EACH UNIT 
ARE OLFPFERENT, THE MINIMUM GAP SIZE OF 
4/¢ AN INCH 19 GENERATED WNEN A WRITE FOLLOWS 
A MEAD, ALL OTHER GAPS SHOULD BE LARGER 
DEPENDING ON HOW THEY WERE WRITTEN, — 

PROCEDYRE To MEASURE TIME! 
A, A TOTAL OF NINE RECORQS ARE WRITTEN ON 

TAPE (FROM BOT) VTILIZING DIFFERENT SEQUENCES 
TO GENERATE THE INTERRECORD GAPS, | 

B, THE TAPE 18 REWOUND TQ GOT, 

6, INITIALIZE WORD COWNT AND CURRENT ADORESS 

REGISTERS, 

0, ISSUE READ FUNCTION, 8@0 BPI, SET "Go", 

&, WAIT FOR "CU READY" TQ BECOME A 1. 
THEN REPEA? STEP G AND RESET "go" TO 
CONTINUE NONSTOP, 

FP, NOMITOR CA a hehe TQ DETERMINE WHEN 
FIRST woRO IS INPUT, 

G, THE TIME FROM WHEN "GO" JS RESET UNTIL 
THE FIRST WORD IS INPUT WILL REFLECT 
THE SIZE OF THE GAP, 

H, STEPS £,F ARE REPEATED UNTIL ALL : 
GAPS ARE MEASVRED, | 

PROGRAM SEQUENCE FOR EACH GAP I 

GAR, WRITE FOLLOWED BY A WRITE (NONSTOP) 

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

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

GAV4 WRITE@BACKSPACE FOLLOWED BY a WRITE (START/STOP), 

GAPS SAME AS GAP4 EXGEPT WRITE @BACKSPACE REPEATED 2 TIMES,



GAP6 SAME AS GAP4 EXCEPT WRITE@BACKSPACE REPEATEQ 3 TIMES’ 

GAF7 SAME AS GAP4 EXCEPT WRITEPBAGKSPACE REPEATEQ 4 J YMES, 

GAMa SAME AS GAP4 EXCEPT WRITE@BACKSPACE REPEATEQ 3 TIMES, 

GAP LENGTHS SHOULD REFLECT THE FOLLOWING RELATIONSHIPS 
B>7>G>S5da4, 4°eSL.74 228 

10,146 FUNCTIONS AT 556 BP] 

ALL Of THe PREVIOYS TESTS USED THE DENSITY OF 828 BPI. 

IF A 7 CHANNEL DRIyE JS SERECTED IT JS USEFUL TO RUN SEVERAL OF 
THE TESTS AGAIN USING DENSITY OF 556 BPI, REFERENCE - 

THE PROPER PARAGRAPHS FOR A DESCRIPTION OF EACH TEST, 

46,47 FUNCTIONS AT eo8 BPI. 
| | | 

SAME aS ABOVE, | 

REFERENCE 8,146, "FUNCTIONS AT 556 gPI", 

Ld RhISTING (ATTACHED) 
eo Bo eo B-



/IMBE ORIVE FUNCTION TIMER 

P18 e 

O12 

ogeg 
0924 
wg2e 
6923 
vg24 
og25 
W926 
Ug27 

O9Sg 
bo34 
BRS2 
C853 
0834 
0255 
B36 
0037 

BOA 

/TMBE ORIVE FUNCTION 

OO44 
OO42 
B43 
0244 
0245 
0246 
0247 

TTT) 
eee 
ood 

/TMBE DRIVE FUNCTION TIMER 

MAINOEGC@BG#OHTMCeAcL PALS@ V442 4700CTa7S 

MAINDEC@ZGs0HTMCwAal,. 
/COPYRIGHT 29725 DIGITAL EQUIPMENT CORPORAPION, MAYNARD, MASS, 

/@UNSTRUCTION EQUALITIES// 

LWOR*6704 
CWCR86782 
LCARS6703 

- CCARF6724 
LOMR*6705 
LFGR®6786 
,OBR®6787 
RWERFO744 
CL Pe67he2 
ROARS6743 
RMSR*6724 
RCMR#6745 
RFSR=67146 
ROBR26747 
SKEF 76724 
SKEBFQ722 
SKyOR6723 
SKTR*6724 
CLF 86725 

CKDL36726 
SBRM=6727 
TIMERS UMS I XTEME, 

#410 

INOX10, @ 
#4 
INDX1@, @B 
#20 
ORVTAB, 8998 

14200 
2000 
SO@2 
4980 
5000 
O9ee 
7888 

ALL TU, 

L
 

B
A
R
E
 

R
A
A
H
D
B
A
s
 

TUF, 

TIMER MAINDEGe@8sOHTMCoAck 

A
R
A
B
O
a
A
 

RR
 

fs
 

KGLe0, 
K4QBi, 

/4AD WORD COUNT CLR AC, 
/S LEAR WORB cQY 
jmp CURRENT ey bites, UR AC, 

LEAR CURRENT a 
(OAD COMMAND NET , CLR AG 
7OA0 FUNGPION REG! k, sank A 
7ROAD GATA BUFFER, C, 

. TATUS, 
/READ COMMAND REGIST ER, 
/READ FUNGPTION & Status 4 REG] 
/READ DATA BUFPER, 
/GKIP JF ERROR FLAG $8 SET, 
/SKIP Uri GaNTROL 18 NO? BUSY, 
/9KTP 9 N oe QONE, 

9{86 

¢, 

STERS, 

PAGE 4 

KTP ON Gen 
/CLR THE: ANTRELLER - PRANSPORT MASTER IF PUR, 
AIP NOT, GLR MET, cP ‘ 
/GHECK FOR DATA LAPE. 

PALae 86 V442 {7e0CTa73 9186 

mtd REGISTERS, 

/BET BREAK REQUEST FoR ONE "DATA BREAK, 

PAGE e141



/TMBE ORIVE FUNCTION TIMER 

0427 
0130 
0134 
0132 
v133 
0434 
W435 
0136 
6137 
014g 
0144 
0442 
0443 
0144 
0445 
0146 
0147 

0159 
0154 
0452 
W153 
W454 
0155 
0436 
0457 

016g 
@164 
0162 
0163 
0164 
0165 
6156 
0467 

0178 
O1L74 

v4172 
173 
0174 
0475 
0176 
04797 

0289 
6204 
0282 

0203 

v204 
6205 

1928 

7TMBE ORIVE FUNCTION 

6286 
0207 
W218 
O224 
e212 
W213 
0214 
0215 
W216 
0217 
220 
v224 
0222 
0223 
6224 
0228 

0226 
0227 
e239 
ves4 
0232 
0233 
0234 

¥2358 
0236 
W237 
248 
244 
0242 
6243 
0244 
0245 
246 
0247 
6256 
0254, 
0252 
0253 
0254 
0255 
0256 
8257 

v2og 
W264 
6262 
@268 
0264 
0268 

0266 
6267 

0279 

TIMER 

MAINDEGeQGeDHTMCwAcL PAGE i122 PALIG® V442 17e0CTa73 9406 

Ki0G0, 1000 
Keka» Bete 

K245" 2245 
KM4e oP 
KMes o@ 
KMSy a3 
KMS) #48 
¥BAK»  BAKSPA 
XRITES, RUTES 
XREAD, REAQ 

XREADL, READS 
Ko620, 0490 
XBPI, 2 
LINK16, TLE 
XENQ: FIN] 
XREADZ, REAQZ 
INGHe ® 

NUMTBL, 262 
294 
262 
263 
264 
265 
264 
267 

ALLTBhe @ 
g 
g. 

g 
g 
g 
g 
g 

TU7TBLs B 
‘ 
g 
g 
g 
g 
g 
g 

e20e 
START, SKP CLA 
RESTAR, JMP SELECT oo , 

uMS 1 XMESS /BEGINNING OF WEAQER, 

M$G4 
JMS 3} xmMeSSs 
MSG2 eee 

MAINDEG @OBeDHTNCwA=L PALG® VL4G2 47e0CTe7S 9196 PASE 403 

//ROUTJNE FOR TRANSPORT SELECTION AND 
/47 OR 9 TRACK OPERATION, 
tt 

SELECTs ‘4S 1 XMeSS /SeT MWITGpESs FO See? TRANSPORTS, 
MSGS 
HLT 
LAs /GET EN ITCRES POR TRANSPORT SELECTION, 
OCA ORVSAV (SAVE SHITGHE 
Ms 1 XMESS /BET SHITGRES por 9 OR 9 TRACK OPERATION, 
MSG4 
HLT 
Lag /GET aNIToRES. FOR 9 OR 9 TRACK SELECTION, 

OCGA TRKSAV /SAVE SWI TAHE 
DOA CNTALL ZINITIALIBE ROUNTERS, 
DGA CNT? 
TAQ (DAVTAS /SETUF roiares 
DGA ORVPNT /FOR ORI if TABLE, . 

TAD (ALL TU /PETUE POINTER FOR TABLE WHICH WILL HOLO 
OGA XAbL “AKL TWe4@/S To BET . 
TAQ (Tu? /SETUP POINTER FOR Tee LE. WHICH Wik. HOLD ONLY 

OGA XTU? /7 YRAGK TuUed@is TO BE TESTED, 
TAQ (NUMTBL 
OGA NUMPNT 
TAQ (ALL TBL 
OGA TBLALL 
TAQ (TU7TBL 

KD ore SETUP GOW TER #0 EXLT THIS ROUTING WHEN ALL TAQ K7770 / 0 
DGA ORVCNT /B1TS OF. SELECt WORDS Wave BEEN CHECKED, 

CHKWRO, TAD ORVSAV /PICKUP ont ve SELECT WORD, | 
SMA CLA . . _ /MENUS ac ino Lgaree DRIVE’ JS SELECTED, 
JMP UPQATE. /THIS ORIVE NO? SELECTED UFOATE ALL POINTERS, 

TAD 1 ORVPNT /PAVE ORIVE SELEC ee. IN TABLE CONTAINING 

OGA } XALL- /ALL QRIVES TO 8 STED, 
TAQ 1 9 NUMPNT 
OCA 1 TBLALL 
1$2 CNTALL /SOUNTER FoR SELECT ALL ORIVES TABLE, 

whoa PRIMO aE TNGURATES. 9 FRAGK OPERATION, he / ATE 
JMP UPBATEw2 rare SELECTED, EXIT ANO UPDATE POINTERS, 

TAQ I ORVPNT /7 TRACK. jeuecteo, SAVE JT IN 7 TRACK 
OGA 1 = xTU? /BELEGT TAGLE. 
JAQ 1 NUMPNT 
OGA }  TBLTU? . 
192 CNT? /KEEP COUN? OF ALL 7 TRAGK DRIVES SELECTED, 

1S TBLTU7 /UPOATE ALL TABLE POINTERS, 
1$2 XTuU7 
1S? TBLALL 
1Sz XALL 

UPDATE, 88 DRVCNT /GHECKEO ALL ers ot OF geuter WORDS? 
SKF | /NOQ, CONTINUE 
WMP ENOCHK /YES, BEGIN CeRTING. Sececrep DRIVES, 

18K DRVENT 
1S# NUMPN



/TMBE QRIVE FUNSTION TIMER 

e274 
vere 
werd 
gra 
e275 
w276 
eo77 

C3C5 
W304 
@S$ee 
USES 
C324 

038 
0326 
O3R7 

e3ig¢ 

@3i4 
6332 
b313 
wie 
@3i5 

e316 
Ox1?7 

Oy2zg 
O3Z4 
€322 

B323 
O324 

BE29 
6326 
@z27 

ose 
Et 

e332 
V33g 

©3534 
C535 

C336 
W337 

H349 
0344 
8542 
€343 
Gy4q 
Ux4y 
0346 
0347 

o3e7 
v376 
e374 
6372 

/IMBE ORIVE FUNCTI CN 

E373 
GyTa 
BS7s 
B3P§ 
e377 

6269 
458 

ENDGHK, 

WINKS, 

XALine 
RTU7s 

ORVONTs 
TRESAY, 

 ORVEAV, 
K777E, 
CONES: 
ONESCT, 

MAINCES @BGeOHTMGeAeh 

Cinle 
TaG © ORVSAV 
RAL 
QCA ORVSAV 
Chel 
TAQ TRRSAV 
RAL, 
BuA TRRSAV 
Ok 
JM? CHKWRD 
TAQ CNT? 
SEA CLA 
wif Z| 
TAQ CNTALL 
SNA CLA 
MP SELECT 
TAG (3767 
OGA ONES 
TAQ {3432 
OGA ONESCT 
MA a 
OGA ONCE 
MA 
QgA 1 ONES 
1a ONeS 
13! ONESST 
JP » #4 

Tag {6377 
ogA INGXS 
JM9 3 XMEeSS 
Mags 
ois XMESS 
Mou? . 
JMG i = RwBAG 
J43 1 | XCALP 
CGA} ONWLL 
CRA SLICT 
JMP oY LINKS 
Te 

Aig TU 
TU? 
g 
g 
g 
7770 
g 
8 

TEMER: MAINOEGaGoUHTHCeAmL 

RET}, 

OUTS: 

Tee 

REY2, 

OuTa 

JMS 3 KPA NT 

Pee: 

d . 

CLA CLL 
TAG (duT2 
DgAU 
JN3 y = XRYND 
JMe } XWESA 
$776 
ht i . 

Jha f SELALL. 
TAQ 0b08se8 
GMMR _ 
TAR K4169 
LF GR 
Brg 
JM? ef 

OLF 
JM3 1 | (HATONY 
JM RET2 © 
J43 1 XMESS 

FALS® Vee {7eOCT HIS 9106 PAGE 404 

/GET GRIVE SEugct WORD), . 
7HETUM NEX® BI¢ $0 BE CHECKED, 
/BAVE Ty 

GET TRACK sen ect WORD’ 
/SETUM NEKS to GE * RMESKED, 
/BAVE LT, 

iy All A 720 
TGHEGR TO nce ey ANY ORIVES 
/HAVE BEEN SELECTED, 

'S, RETURN TO START, 
WE?H ONES, 

/RERO TIME COUNTERS, 

/BEGIN TEBFING, 

PALS vgae  fLvecetays 9106 WAGE 108 

/PETUP TE EXIT LOCATION, 

AHR Ae SEER? 
ee EM Pt ae eco BPR, 000: PaRitY 
gap CONARNE, 
“OAD: ‘oof oetlee® WRITE: GO. BITS, 
fTRME f 
4.07 fT abe ay THEA, 
THONDITION 4 enatne IN TIMING: Looe, 

/WATT FOR FUR. 

00: AGA x? ORIVE, - /neoHnte nave bat 

PAGE 

Z¢TIME WRITE FROM BOT SELAY// 
ff. | 
eLA chk | 
¥ag cous 
ba 
JM@ 1 | XRYNO 
JMe Y= XWCSA. 
3776 
age oo 

JMS f | SEL aLL: 
TAD ocbaag: 
Le hR oo 
TAQ K4¢96. 
LP GR 
TIMER 
ROAR 
SPA CLA 
gear . 
JM? ae 4 

CLE 
he REM 

tt xMESS 
MgGTS . 
TAD CNTAL 
OGA PRNCT 

aerur T2 Exit LOOATION, 

ARLE EER 
“eer RIV pore ‘ 
‘sensi VE att peer ot "see art, 000 PARITY, 
Gad SONMENO” 

/WGA0 FUNCTIONS WRITE, GO BITS, 

Ae FOR JOB GONE, 
/GLEAR FLAGS 
/HENTINUSVE Syatre 

/MESSAGE. ROUTINE



/TMBE ORIVE FUNCTION TIMER 

0432 
0433 
0454 
0455 
6456 
W439 

0575 
0376 
0577 

0699. 

8604 
6682 
0603 
WOR4 
vORS 
0OD6 
0687 
616 
W644 
0612 
¥613 
W614 
0618 
0616 
6617 
W629 
W624 

#622 
628 
0624 
¥625 
0626 

0627 
TST) 
4634 
6632 
H633 
0634 

0635 
6636 
0637 
064g 
O44 
0642 
6643 
0644 

6423 
1862 
5404 
4495 
5687 

/IMBE ORIVE FUNCTION 

0445 

0646 

6647 
65e 
0654 
0652 
6653 
0654 
0653 
0656 
0637 
066g 
0664 
6662 
0663 
0664 
0668 
8666 
0667 

¥O7e 
Oo74 
0672 
0673 
Wo74 
6675 
0676 
67? 
0709 
070% 
8762 
0723 
0704 
0785 
0706 
0707 
U7418 
0713 
#712 
6743 
W714 
8715 

0716 
B747 
0728 
6724 
6722 
0723 
v724 

LINKS, 

TS, 

RETS> 

OUTYs 

T4, 

MAINDEQeg@-DHTNCeARL PALae «Vaag2«=d7#OCTaS «= (06 PAGE 386 

MSGTe@ 
TAQ CNTALL 
DGA PRNCT 
JM 3 XPRINT 
JMP y LINKS 
T3 

PAGE 

/¢TIME WRITE START// 
tf 
CLA CLL a 
TAQ (outs /BETUP TS ExtY LOCATION, 
DGA Ou’ 2 oo 
UMS 1 XWCCA JINITIALI@® WG ® CA LOGATIONS, 
3776 AP 
0342 
JMS J SELALL ite 7 QRIVE SELECT WORD’ 
FAQ o0n8ed /COMBINE OAIVE SELECT, 820 BPI, ODD PARITY, 
LGMR /4QA0 COMMAND, 
TAQ K4180 

LFGR (Load FUNCTIONS WRITE, GO BITS, 
TIMER /TIME "WRIVE SPART," 
RCAR /EXLT TIMER ON 
SPA CLA /GAasvag, 
SKTR 
JHE eet WALT FOR PUR, 
Che . 
JMP RETS /00 AGAIN ON NEX? ORIVE, 

JMS 1  XMESS /MESSAGE RAUTINE 
MSGTS 
TAQ CNTALL 
DGA PRNCT 
JMS It XPRINT 

/¢TIME WRITE NONSTOP GAP// 
té 
CLA CLL 
TAQ (OyT4 /BETUP T4 EXIT LOGATION, 
OGA OUT —_ 

RET4, JMS t KWCCA /INITIALT#@ Wl @ CA LOGATIONS, 
3776 ‘GA 
2340 “we 
JMS t  SELALL /GET paeve select yORD, 
TAQ opsege /GOMBINE QAIVE SELECT, 688 BPI, O00 PARITY, 
LGMR /OAD COMMAND, 
TAD Kaige . 
urge /WQAD PUNGTION? WRITE, GO BITS, 
§ 
JMP 1e4 /HATT FOR JOB BONE, 
CLE 

TIMER MAINDEGeS8e0HTMGoAeL PALS@ 8 V4a2 47 e0CTars 9106 PAGE 407 

JMS § XWCCA PRESINITIALIEE Wwe & CA LOCATIONS, 

3776 Ap 
9340 
TAQ (3 7c se T TIME COUNTER, WITH 
OGA 1 NULL FOURAT iON oF TRIS SETUP PROCEQVRE, 
TAQ K4ia@ 
LF GR /WOAD FUNGE LON: WRITES GO BITS, 
TIMER /TIME "NONSTOP GAM," 
RCAR /EXTY TIMER ON 
SPA CLA /GAnagao, - | 
SK yO | . 
JMP 1e4 /HATT FOR JOB GONE, 
CLE 
JHP REY4 . 

ovr4, JMS 1 xXMESS /MESSAGE RBEUTINE, 
M§GT4 
TAQ CNTALL 
OGA PRACT 
JMB 1 | XPRINT 

sguine BACRSPACE SHUTDOWN # SETTLE DOWN OELAY/? 
/ 

TS, CLA CLL ee 
TAQ (OUTS /BETUP TS BxIT LOCATION, 

RETS rt" J th GET E SELect WORD! RTS, = ME Eby Ark be /GET QRIVE SE 0 
TAQ oonaes (OMB INE veal? grater 800 BPI, 000 PARITY, 
LOMR . /WQA0 ¢ 
TAQ. K7777 
LWGR _ /40A0 WO. 8 ad, 
TAO K7480 
ats “ROAD FUNGPION; SPACE REVERSE, GO BITS; 

JMP ef WATT FOR {oe GON 
TIMER /TIME "GAGKSPAGE SAUTDGNN & sermue DOWN BELAY", 
SKTR /EX3T eh AR ON TUR, 
ane CLA /WSEO BY TYMER, 

Jhe RETS 700 AGAIN ON NEX? ORIVE, 
ours», JMB I XMESS /MESSAGE. RAUTINE, 

negrs 
TA CNTALL 
QCA _PRNCT 
JMS 1 XPRINT 

POTIMe REAB SHUTDOWN// 
/ 

a) chA CLL 
TAQ (Oyté /SETUP T6 BXIT LOCATION, 
OGA our | 

RETO, JMS I XWCCA /INITLALIRE wO # CA LOCATIONS, 
3777 AGA 

“ae 

JMB 1 SELALL /GET ORIVE SELECT yORD



/TMBE ORIVE FUNCTION TIMER 

0725 
U7 26 
6727 
¥73Q 
O7354 
#732 
8733 
W734 
0735 
0736 
w739 
6749 
W744 
0742 
0743 
0744 

0772 
773 
v774 
0775 
776 
B777 

1066 
6795 
1446 
6706 
6723 
5334 
6725 
47792 
5324 
4494 
6467 
1.068 
3104 
4475 
5744 
1088 

5488 
8736 
744 
BLAS 
2663 
8622 
1208 

4434 
6220 

4475 

7380 
1576 

PALAO 86: V4ae 4700CT 273 9106 PAGE 08 

/GOMBINE OAIVE SELECT, 88@ BP, OOO PARITY, 
/QA0 COMMAND, 

/QAD FUNC#ION; REAO, GO BITS, 

“WAIT FOR yoe BONE, 
/GLEAK FALSS 
/WRITE Cont iNubus 
/0Q NEXT QRIVE 
/NESSAGE ROUTINE, 

/SETUP T7 EXIT LOCATION, 

ae WG + CA LOCATIONS, 

min ORIVE SELECT ORD’ | oe 
7GOMBINE ORIVE SELECT, aga PI, 000 PARITY, 
7OAQ COMMAND, 

/OAD FUNGPIONS WRITE XIRG, GO BITS, 
/TIME pee Ute ure Gn, 
/EXTT TIME 
/Eaedvon, 

/WAIT FOR PUR, 

/90 AGAIN ON NEX? GRIVE, 
/MESSAGE. RAUTINE 

MAINOEC eGR eDH TMC wAal, 

TAQ oodeag 
LGMR 

TAQ K2108 
LFGR 
SKY0 
JMP ved 

ChE 
JMS 3 (WRTCNT 
JMPF RET6 

QUTO. JMS } XMESS 
MSGT6 
TAQ CNTALL 
DCA PRNGT 
JMS 1 XPRINT 
JMP Y LINK? 

LINK7, T7 

PAGE 

/ATIME WRITE XIRGS/ 
Jé 

77 "LA CLL 
, Cae TT 

ocd sé 
REY7, JMS fT XWOGA 

3776 

rt 
JMS I SELALL 
TAD ODH8SE 

LQ@MR 
TAQ K48o0 
LFGR 
TIMER 
RGAR 
SPA CLA 

SKTR 
MP ed 

od 
JMP REY? 

OUurT7, JMS 1 XMESS 
MSGT7 
TAQ CNTALL 
OCGA PRACT 
JMS 1 XPRINT 

(atime LAST CHARACTER TO GU READY?) 

TQ, an CLL 
TAD (Ours 

TIMER MAINDEGepSeDHTMCwAal 

RETS8> 

Ours, 

TH, 

RET, 

OGA OUT 
JMS J SELALL 
TAQ oDnkeee 
OGA TEMPS 
TAQ TEMPS 

LOMR . 
TAQ K7977 
LWGR 
TAQ K74O8 
LF GR 
SK yD 
uMP 134 

CLF . 
JMS 1 XWOCA 
3776 
o 348 
TAD TEMPS 
LOMR a 
TAQ K2188 
LF GR 
WOR 

GEA CLA 
MP aa 

TIMER 
SKCB 
SKP CLA 
KTR 

JMP Fd 

CLF _ 
JMP RETO. 
JMS 3 | XMESS 
MSG78 . 
vad CNTALL 
OGA PRACT 
JMS I = XPAINT 

cet iMe REAG FROM BOT// 
/ 
CLA ChL 
TAD cour 
QGA OUT 
JMS J = XRWND 
JMe f XWCCA 
3777 
#342 . 

JMS J SELALL. 
TAQ o068ee 
LGMR 

TAQ Kaieg 
LFGR 
TIMER 
SAR 
SFA CLA 
SKTR 
JMP sot 

/BETUP TS EXIT LOGATION, 

PALag «Vaa2 0 t7n0CT AIS 9106 PAGE 409 

Ai QRIVE seect WORD, 
/GOMBINE OAIV ELECT, eee BPI, O00 PARITY, 
/BAVE THEM, 

74QAD COMMEND, 

/QQA0 WO B ed, 

/WQAD FUNCTIONS SPACE REVERSE, GO, 

WALT FOR JOR BONE, 

7 ii WG @. GA LOCATIONS, 

Wher QRIVE, ag@ art, 000 PARITY, 
/,0A0 GOMMAND, 

“OAD FUNGPIONS READ, G0, 
PRE AG Wee 
“WG 8 
aN, Warr Por If, 
/YES, TIME rae SHARAGTER TO GU READY," 
7EXTT TIMER ON GU A 

/WATT FOR PUR: 

706 AGAIN ON Nex? ORIVE, 
/MESSAGE ROUTINE 

/BETUP TO EXIT LOCATION, 
CREWINO A b SELECTED ORIVES TO BOT, 
a EWC & CA LOCATIONS, 

“ter RIVE SELECT 
/GOM MSINE Batve. A eek eee BFL, 000 PARITY, 
/QQA0 COMMAND, 

/40A0 FUNGETONS ae Go BITS, 
/TIME ®REAG PF 
/EXIT TIMER ON Or nage’ 

/WALT FOR PUR 



/TMBE ORLVE FUNCTION TIMER 

/IMBE ORIVE FUNCTION 

1145 
6786 
67a3 
5216 
8725 

TIMER 

MAINDEC eg QeDHTMCeAnl, 

ChE 
JMP RET? 

outs, JMS 1 XMESS 
MSGT? 
TAO CNTALL 
OGA PRNGT 

JMS 1 XPRINT 

TOs cha CLL 
Course 

OG OW 
RETL@, TAQ K7977 

LWOR 
JMZ 1 SELALL 
TAQ oDdags 
LOMR . 
TAQ K6100 
LF GR 
SKYO 
JMP ed 

TIMER 
SKTR- 
SKP CLA 
CLF 
JMP RETLO 

OUTa@, wyMS 3 XMESS 
MSGTAS 
TAQ CNTALL 
OGA PRNCT 
JMS 1 XPRINT 
wMP oY OLINKSS 

LINKi4, T2d 

PAGE 

/ATIME WRITE EOF// 
tf 

Tih chA Chk | 
TAQ (OyTL4 
OGA OUT 
JMS 3 = XRWND 

RETZ1, JMS 1 XWOCA 
3776 
gdee 
JMS I SELALL 
TAQ onheed 
DGA TEMPS 
TAQ TEMPS 
LOMR 

MAINDEG eG eOHTHCwAalk 

TAQ K4108 
LF GR 
SKJO 
JMP 2et 

CLE 
TAQ K3189 
LFGR 
TIMER 

— $Kyo 
SKP CLA 
of 
sae RETI4L 

OuTat, JM§ I XMESS 
MSGT44 
TAQ CNTALL 
OGA PRNCT 
JMS. XPAINT 

//TIME. EOR TO EOF SPACE 
ff 

Ti2s CLA CLL 
TAQ (OUTLE 
QGA OUT 
JMS 3 XRWND 

RETL2, JMS I XWOCA 
3776 
S920 . 
JMS 1 SELALL 
TAQ 000660. 
DGA TEMPS 
TAQ TEMPS 
LQMR - 
TAQ K4ioe 
LF GR 
SK YO 
JMP ed 

CLE 
TAQ TEMPS 
LGMR 
rag Ki ioe 
LF GR 
SKW0 
JMP ed 

CLE 
TAQ TEMPS 
LOMR 
TAQ K7976 
LWOR 
TAQ K6{9o 
LF GR 
RWGR 
AQ Keao4 

SZA CLA 

PALL V4a2 {7e0CTa73 9106 PAGE 1010 

/00 AGAIN GN Nex? ORIVE 
MESSAGE ROUTINE, 

-SEFTLE DOWN DELAYS? 

/SETUP TAH EXIF LOCATION, 

iGet oRtve seUet # WORD, 
/GOMBINE paive SELECT, 600 BPI, O00 PARITY, 
“ROAD 

740A0 

WALT 
“TIME 
/EXIT 

QOMMAND 

FUNGIONs SPACE FORWARO, GO arts, 

FOR JOB GONE, 
"SPARE SHUTOOKN + SETTLEQOWN DELAY, " 
TIMER ON TUR, 

199 AGAIN @N NEXT DRIVE, 
MESSAGE ROUTINE, 

/BETUP T6 BXLY LOCATION, 

/REWIND ADL SE SELECTED OAIVES TO BOT, 
ala 

“att 

/0AD 

PALS@ 

Ch LOGATIONS, 

RIVE SELPCT WORD, 
NE OMIVE SELECT, a0 BRI, ODO PARITY, 

COMMAND, 

V$a2 {7a0CT ars 9106 PAGE t01f 

/4,QA0 FUNCTIONS WRITE, GO BITS, 

/WAtT FOR JOB AONE, 

/ROAD FUNG?ION) WRITE BOF, GO BITS, 
/TIME "WRIPE: EOrN, 

/QO AGAIN BN NEXf DRIVE, 
/MESSAGE ROUTINE, 

TIME// 

/OETUP. TF EXIT LOCATION 

/REWING aut SELECTEO eeuris 
¢INITAALGE 

“ier 
GAVE 

44940 

7\,0A0 

AWAIT 

“OAD 

/\QA0 

RIVE SELECT WORD: one Gaive acct 

$ TO BOT, 
WE # CA LOCATIONS, 

Gt, 80 BPI, 008 PARITY, 
iT 

SONMEND, 

FUNC#IONS WRITE, GO BITS, 

FOR JOB BONE, 

FUNCTION, REWIND, GO BITS. 

COMMEND, 

WC, | 

FUNCPION) SPACE FORWARD, GO SITS; 

/GHECK FOR WOSet 
/ENDICATING FIRet RECORD HAS BEEN SPACED OVER,



/TMBE ORIVE FUNCTION TIMER | 

2276 
4277 

1388 

TIMER 

PALI@ 8 6Vaae {7e0CTe73 9126 PAGE 1942 

/TIME "EOR TO For SPACE TIME", 

VEX? TIMER ON JOB DONE, 

rgHECK 9 EOF BIT, 
OF ® 

/YES, sive E 
“NO, #ERO eine teuhteR, 

7Q0 AGAIN ON NEXT DRIVE, 

/MESSAGE ROUTINE, 

/PETUP TS BxIT LOCATION, 

/REWEND ALL: SELECTED ORIVES TO BOT, 
a wo # GA LOCATIONS, 

GET QRIVE SELECT 
/GOMBINE ORIVE SELE ote "gag BPI, O00 PARITY, 
/SAVE JT, 

/4QA0 COMMEND, 

/RQAD FUNCPION;S WRITE, GO BITS, 
GA 8 9777 ING CATES 2NO WORD. SENT, 

vee NORD ine 
4NQ, QO 
/YES, SSUE. CLEAR Alles 

PALse@ 6V442 17n0Clars PAGE 4013 

/QA0 COMMEND 

/RQAD FUNGPIONS REWINO, GO BITS, 

/GHECK FOR BOT, 

9186 

AINITIALT#@ WO & CA LOCATIONS 
‘GA 
ag 

74QA0 COMMEND, 

Eg 2ND WORD READ 
| jhoan FUNGHION READ, 60 BITS, 

/ ? ass777 INOIG 

Oe Wa es READY 

fe : Tine nWRIPe fo ERASE HEAD," 
mies. TIMER ON CAndgog, 

/Q0 AGAIN ON NEXT ORIVE, 
/MESSAGE: ROUTINE, 

/HETYR T9 EXIT LOCATION, 

/REWIND ALL. SELECTED ORIVES TO BOT, 
ce WC @ GA LOCATIONS, 
/ 

ater QRIVE. SELECT yore 
/GOMBINE DAIVE SEL, gro, wT BPs, 000 PAR}TY 
/4,0A0 COMMAND, 

/7QQA0 FUNCTION, WRITE, GO BITS, 
/MINUS CA YNOJGATES FIRST WORD TAKEN, 

/TIME "808 BPT DATATIMEN, 
/EXIT TIMER ON WOES, 

MAINDEG*g8eQHTMCeAel 

JMP A af 

TIMER 
SKJ0 
SKP CLA 
RMR 
AND. K8198 
SNA CLA 
JMP ERRTL2 
Che 
JMP RETL2 

QOUTL2, YMe I XMESS 
MSQT12 
TAQ CNTALL 
NGA PRNCT 
UMS 1 XPRINT 
JMP iY LINKLS 

LINKLS, Tad 
ERRTL8, TAQ 18 

TAQ (99 
DGA 18. 
OGA 8 48 
OGA 3 42 
CLE 
JUMP RETL2 

PAGE 

//TIME WRITE TO ERASE HEAQS/ 
(f 

Tid, CLA CLL 
TAQ (ours3 
DGA OUT 
JMS 1 XRWND 

RETIS, JMS I XWOCA 
3775 
a3 . 

JMS 1 SELALL 
TAQ opgeae 
OGA TEMPL 
TAQ TEMPS 
LGMR 

TAQ K4109 
LF GR 
ROAR 
TAD K4@e4 
SZA CLA 
JUMP #3 

CLT 
TAD TEMPS 

MAINDEG eB8eDHTNCwAcl 

GMMR 
AQ Kii8e 

LF GR 
RMGR 

NQ Kidoe 
§NA CLA . 
JMP 128 

CLE 
JMS J XWECA 
sere . 

TAG TEMPS 
L@MR 
ree K8106 
LF GR 
RGAR 

TAQ K4@@a 
SéA CLA 
JMP ag 

TIMER 
RGAR. 
SPA CLA 
BK YD. . 
JMP 14 

CLF 
JM? RETAILS 

OUT45, due ft XMESS 
MEGTI3 
TAQ CNTALL 
OGA PRACT 
JMS 1 XPRINT 

Was INCH DATA TIMES/ 

TA4. ChA CLL . 
TAQ cota 
DGA ou 
JM3 1 XRWNO 

REVL4, S776 XWCCA 

=§20 
JMB SELALL 
TAQ 006808 
LGMR 
TAQ K4¢8@ 
LFGR | 
GAR 

SMA CLA 
JMP 192 
TIMER 

RWOR 

SNA CLA 
SKTR 
JM ad /WAIT FOR PUR, 



7TMBE ORIVE FUNCTION TIMER 

/TMBE ORIVE FUNCTION 

£988 
2004 
4282 
2203 
£204 

2306 
5232 
6725 
4536 
4549 
4537 
4537 
4536 
4537 
4537 

4536 
4337 

7389 
1377 
SO74 
1264 
3263 

MAINDEG*g8*0HTNCwAcL 

CLF | 
JMP RETL4 

ouTa4, UM I xXMESS 
MSGT14 
TAD CNTALL 
DGA PRNCT 
JMS 2 XPRINT 
JMP oy LINKGP. 

LINKGP, GAPS 

PAGE 

GAPS: 

RETGAP, 

OQGAP2, 
y) 

COUTGAP 
QU 
XRWNO 

GAaRCT 

GAasCt 
KMY 
GAPOCT 
KM4 
GAM7CT 
KM@ 
Gapact 
XWECA 

SELALL 
o0neee 
TEMPS 
TEMPL 

K4108 

TIMER MAINDECe@BeDHTMCedAeL 

DOGAPS, 

DOGAPS6, 

DOGAP7, , 

DOGAPG, 

OUTGAP, 
LINK19, 

GAP2CT, 

GAPSCT, 
GAPGCT, 
atte 
Garac 

KMS, 

TiS. 

PAGE 

H
e
 

o
t
 

o
-
e
 

n
e
 

O
d
 

E
W
S
 

o
t
 

o
-
d
 

a
 

a
e
 

O
o
 

4
 

O
-
8
 

O
2
8
 

e
d
 

O
r
e
 
O
O
 
O
E
 

GAsacT 
OOGAP2 

Ka TES 
XRITEL 

LINKLS 

PALA® 8 86Vide L7e0CIa73 9186 PASE 1014 

/Q0 AGAIN BN NEXT ORIVE, 
/MESSAGE ROUTINE, 

/SETUP GAPS EXIT LOCATION, 

/REWINO ALL SELEGTED QRIVES TO HOT, 

/GAP2 COUNT S02, 

/GAPB COUNYSe2', 
/GAP6 GOUNFseS, 

/GAP7 COUN? and), 

/GAPB COUNPERS, 
(INIT LAGI RE WG, GA LOCATIONS, 

rae QRIVE SELEG? yer 0%. 
OMBINE OMIVE SELECT, Bee BPI, O08 PARITY, 

/PAVE IT, . 

/4,QA0 COMMEND, 

/eOAD FUNGPION) WRITE, GO BITS, 

/WALT FOR JOB BONE 
7WRITE NONSTOP, A CREATED, 
gute WE, CA LOCATIONS, 

TPT CKUP DREVEs BPI, OO PARITY, 
7WOQAD GOMMAND, 

/4OA0 CUNGE TON WRITE GO BITS, 
/WATT FOR JOB GONE, 

/WALT FOR PUR, 

PALSZ Va4ae2 {7e0CTalS 9106 PAGE 4828 

/WRITE: SRO RECORD START oSTOP 
/TO CREATE GAPS, 

(SPACE ney RSE 4 RECORD, 
GREAD'R 0. 
/WRITE arg RECORD SRD GAP CREATED, 
/START GAP, WRITE 4: REC 
/SPACE REVERSE OVER RECORD aust WRITTEN, 
/WALTE STH RECORD 4TH GAP CREATED, 
/START GAPS, WRITE 4 RECORD, 

/SPACE. REVERSE OVER RECORO JUST WRYTTEN, 
/WRITE 4° RECORG 
400 XBAK ¢ Maate id MORE TIME 
/1O. CREATE 5 STH 
/BTART GAPS, Naite's ORO, 
VSP ACE REVERSE OVER + ALCOR Just WRITTEN, 
/WRITE 4. RECO ORG 
/BO XBAK 9% xat f. 3 MORE TIMES 
770 CREATE. 6 
/GTART GaPF, TWREte RECORQ, 
/SPACE Re vERSE OVER + LEORD JUST WRITTEN, 
/WRITE 4 RECO 
AH THTFE 3. MORE TIMES. 

g 4 RECOR . 
ARTE RECOR over REGORD. ‘JUST WRITTEN, 

700 XBAK: © Bi £ 4 MORE TIMES 
70 CREATE. 8 GAP, 
/QQ AGAIN ON Nex? Rive, 

//NOW READ NONSTOP THE GAPS JVST GAEATEO 
/¢TYPE GAP TIME AS EACH GAP 1g RE REAG oN abl ORIVES 
COUGARS > GAPZ, GAP APPROXIMATELY @ 
//GAP4 THRU GAPB SHOULQ GET A RREASINOCY LONGER 
tf 
ae CLL 
Tad 
OGA 
TAQ 
OFA 

(OUTASA 
OUT 
M7 
GARCNT 

/PETUP TAS ExtY LOCATION,



/TMBE ORIVE FUNCTION TIMER 

6208 
2204 
2202 
2285 

1376 
3812 
4463 
4472 
1866 
3186 

MALNDEGeQBeDKTMCeAnl PALA@ Vid2 47e0CTa7S 9106 PAGE in46 

TAQ. (GAPTBLe4 
OGA INOx12 
JMS 1 XRWND 

RETA5A, JMS 1 SELALL /GEY ORIVE SELECT WORD, 
TAD ondesg /GOMBINE DRIVE, dPt, OOD RARITY, 
OGA TEMPS /BAVE T 
JMB 1 XREAD2 /READ INET EAL gLock ON TAPE, 
JM§ J XREADS /GONTINUE READENG NONSPOP 4 "TIME: GAP, 
JMP RETISA /Q0 AGAIN ON NEX? ORIVE, 

OUTLDA, JMS GAROUT /OUTPUT 45¢ GAP TIMES 
it cours 58 /SETUP. TA98 EXIT LOCATION, 
0 Our 

RETS98, JMS 3 = SELALL /GET QRIVE SELECT WORD, 
TAD ss /GOMBINE DRIVE, BPI, OOD PARITY, 
OGA TEMPS /BAVE THEM’, 
JMS t XBAK /BACKSPACE. 4 RECORO 
JMS} XREAD2 TREAD RECORD PRESEOING GAP TO BE TIMED, 
JMS 1 XREADS /GONTINVE REAQIN NONSTOP & TIME GaP, 
JMP RET15B /Q0 AGAIN ON NEX g, 

OUTL3B, UMS GARPOUT /QUTPUT 208 GAP TIMES, 
. yee GABCNY /ALL & GAPS TIME of 

JMP RETI5B /NO, GONTINUE 
TAQ CNT? /YES, NOW aHECR POR ANY 7 TRK ORIVES, 
SNA CLA 
JMP I XEND NO 7 TRK RIVES, TESTING COMPLETE, 
JMP I LINKS6 /GONTINUE FES? 

LINK36, SET956 /OF 7 TRK ARIVES, | . 

GAPTBLs @263 
8262 
g263 
gen 
2265 
Oge6 
2267 
G27B 

GAPOUT, @ /ROUTINE Te OUTPUT GAP. TIMES, 
JM§ 3 XMESS . 
MSGTLS /GAP MESSAGE, 
TAD } INOX42 
JMS 1 XOTY 
MS I XMESS 

MSGSPC 
TAQ CNTALL 
OCA PRAGT 
JMS 2 XPRINT 
JMP t= =GAPOUT 

GAPGNT, @ 
M7, «7 

PAGE 

TIMER MAINOEG@OB#OHTMCeAelL PALS@ Vviae2 {7e0CTs73 9106 PAGE 1017 

//ROUTINE TO RUN TESTS AT 336 BPI/7 
SET556, CLA CLL 

JMS 1 XMESS /MESSAGE. ROUTINE 
MSG556 
UMS I XHEADS /MESSAGE ROUTINE 
JMS % XCALF 
TAD KG408 
LAG /ACa8402. 
OGA XBP] /OP 18956. 
TAQ M426 SETUP 4 INGH GAtA 
QCA INCH /TIME FOR 8896 BPI, 
JMP oT LENKS6 

M426, 9426 

*UTINE WRITE PROM BOT DELAY AT ETTAER 8346 OR 208 BPI// 
/ 

TAGs CLA CLL: 7 oe 
TAD course /HETUP TL Exl? LOCATION, 

JMB oY xno? /REWINO ALL! 7 #RK DRIVES TO BOT. 
RETLS, a PANTTTALRE we, GA Hehe IONS, . 

9776 

rie “t ECT WOR JMS i = SELTU? / or QAIVE. SELeCT wo 
TAD XBR! /COMBINE OR] TEC g pf: Bho PARITY, 
LEMR . 74040 GOMMAND, 
TAQ K4i00. 
LFGR /OAD FUNCTIONS WRITE, GO BITS, . 
TIMER /TIME "BOT DELA 
ROAR /LOT W§EO AY rtne 
SPA CLA /GONDITION To eet IN TIMER; 

uNe pod WATT FOR PUA, 

che RETL6 700 AGAIN ON _NEX? ORIVE, 
Ours, eed XMESS (MESSAGE: ROUTINE, 

Ga 
TAQ CNT7 /SETUF COWNTER 
OGA PRNCT 7WITH NUMBER OF GRIVES BEING TESTED, 
JMS 1 = XPRINT /QUTPUT OERIMAL: TIMES, 

/éTIME WRITE SHUTDOWN AT 
//ELTHER 586 OR B08 BP! 
tt 

T47) ChA CLL | 
TAQ (OUTL? /BETUP TA? Eyl? LOCATION, 
OCA OUT 
JMS ~ | XRWND? /REWIND Aut 7 RK ORIVES TO BOT, 

RET27, JMS 1 xXWCCA /INITIALIZBE WG, CA LOCATIONS, 
3776 /GA 
rt /we 
JMS 2 SELTU7 /GET QRIVE SELECT WORD,



/TMBE DRIVE FUNCTION TIMER 

44d4 9047 
2050 
2054 
TEE: 
5253 
2254 
5955 

2056 
Da57 
7069 

D964 
2962 
2963 
D964 
3865 

2866 
3967 
3070 
DOT 
D972 

2973 

3074 
41975 
276 
9977 
3489 
B4124 
5122 
9483 
5104 
2405 
9426 
9407 
P1i¢ 
Pais 
2412 
d413 
2414 
2445 
2446 
5447 
342g 
7424 
5122 
4123 
3424 
9425 

9126 

7840 

/IMBE DRIVE FUNCTION 

7127 
2450 
2454 
7432 

9475 
7476 
7477 

O0GB 

TIMER 

PaLaa@ Vie 17e0CTa7S 9186 PAGE 1022 

/GUBTKACT MIKEGT PROM ORIGINAL CONSTANT, 

/NOW ADD ORIGINAL CONSTANT TO NUMBER OF 
/LPERATIONS IN MIKECY FO FORM DIVIDEND, 
ASE ge TUR 
/0 
VENTER “OIVIOE ROUTINE, 

AUIVIGEND, 
/QIVIGOR 
/RETURN HERE. PROM DIVIDE ROUTINE, 
/GET ANSWER, 
/SAVE [T, 
ae vALUE MILLISECONDS, 
(87 
/GET VALUE IN MIGRO SECONDS, 
7STORE AWAG, 

/GLEAR TIME GOQUNTERS, 

/RETURN TO TES?, 

E PRECISION QIVIDE SUBROUTINE | 

7HIGH ORDER OJVIDEND 
/EETCH Lon ORDER OLVIDEND, 
/BAV 
AEST  DOrNTER: 
perce DIVISOR, 

/QIVICE LOaP 

/DEVIGEND LEPT SHIFT, 

/GOMPARE QOYVISQRIDIVIDEND, 

/REMAINOER APTER SUBTRACT, 

ebeta Mine 
/QONE 427 
/NO, GONTIRUE, 
/YES tI EXIT, 

PALS® 8 86Vaae {7e0CTa?S 9186 PAGE Ze25 

PROVTINE TO REWIND ALL SERECTED TRANSPORTS. TO 80T/ 

MAINDEG«@6e0HTNCoAal, 

TAQ NGPBY 
CMA . 
TAQ PCRU 
OGA DIVDEN 
TAQ PCRY 
OGA OLVSR 
JMS DIVIDE 

DIVOEN, © 
DIVSR, 8B 
OTVRET, CLA 

TAQ HDIVND 
OGA SAVANS 
TAD MILICT 
OGA 1 INB6X1@ 
TAQ SAVANS 

OCGA 3 = INDX42 
BGA MIKECT 
DCA MILICT 
OGA } NULL 
JMP J TIME 

SAVANS: @ 

/SINGLE 

DIVIDE, 8 
of 
OGA HOYVNO 
TAQ J OLVIDE 
OGA LOLYNO 

19 OIVIOE 
TaQ 1 DIVIDE 
DGA DIVSOR 
132 DIVIDE 
TAQ KM43 
OGA OLVCNT 

JMP ove 
OVS, TAQ HOLVNO 

RAL, 

OGA HDIEVND 
TAQ. HOLVND 
TAQ DIVSOR 
Sth 
OGA HOLVNO 
ChA 

OV2s TAQ LOIVND 
RAL 

QGA LOLVND 
18% OIVCNT 
JMP Ova 
JMP J DIVIDE 

LOLYND, @ 

MAINDEGe@8e0KTMCoAel, 

OYVSOR, 8 

DIVGNT, @ 
KM44) #33 
XNULL, @ 

PAGE 

RWIND, @ 

SKGB ; 
uMP et 

ChE 
TAQ (ALL YU: 
QGA ORVSEL 
TAQ CNTALL 

CIA 
OGA REWCNT 
TAQ EXALL. 
OGA GETBAK 
TAQ oodaed 
OGA TEMPS 
JMe RWINDA 

RWIND7, @ 
SKOB 
JMP et 

CLF 
TAQ (Ty? 
DGA ORVSEL 
TAQ CNT? 
GLA 
OGA REWONT 

TAQ EXTU?7 
OGA GETBAK 

FAQ XBAy 
OGA TEMPS 

RWENDA, TAO ] ORVSEL 
TAQ HPS 
LOMR 
SKTR . 
JMP ed 

RMR . 
ANQ  ‘MKi9e98 
SA CLA 

JM? 147 
TAQ (14189 
LF GR 
SK YO 
JM ag 

SKTR 

JhP set 

/WALT FOR AUR, 

/BETUP ORIVE SELEGPION 
(OINTER ait abl DRIVES, 

rcp PARITY ANDO BPT; 

/GQ AND REWIND SELECTED ORIVES, 

/WALT FOR QUR, 

“qerue ORIVE SELECTION 
/POINTER FOR 7 TRACK ORIVES ONLY, 
/BETUP COUNT TO INDICATE Ate 
/HHEN ALL # TRACK ORIVES. 
/HAVE BEEN REWOUND, 

souvent PARITY AND BPI, 

/GET RIVE § 
7 ENB BINGE. WITH matt ANO BPI, 
/\QA0 GOMMAND, 

AWAIT FOR FUR, 

/4QA0 FUNCPIONS REWIND, GO BITS, 

“WAIT FOR JOB GONE, 

AWAIT FOR PUR, 



/IMBE DRIVE FUNCTION TIMER MAINOEG#O8=0HTHCoAmL ” PALS® VEd2 L700CTA7S 9106 PAGE 1924 

3253 
9254 
2255 
2236 

9227 
260 
9264 
262 
7268 

9264 
9265 
2266 
9267 
2270 
2274 
5272 
2273 
7274 
3275 
2276 
9277 

33588 
2504 
3322 
3383 

2304 
S305 
3326 
9307 
9310 
5344 
9312 
2313 
$314 
9315 
D316 
9317 
3320 
$321 
3322 
3323 

D324 

2875 
2264 
32335 
7482 

5600 
5646 
0000 
1200 
o0e0 

/TMBE ORIVE FUNCTION 

D409 2206 

194 ORVSEL 
18 REWCNT rae urives DONE? 

JMF RWINDA /NO, GONTIAVE 

GEYBAK, NLT /MODIFIED #0 MPL, 

EXALL, JMP J. RWEND 
EXTU7, JMP I RWINO? 
REWGNT, @ 
MK4000, 1020 
TEMPS, @ 

/ROWTINE USED TO SELECT BATH 7 AND % TRACK ORIVES/ 
/YO BE TESTED AT G8 BPI/ 
/ 

ALTU7¥, @ | J 
a8 ONCE BO INITIAL. SEPP ONE FIME ONLY, 

JMP 1%6 . 

TAQ (ALL TU /INITIALIE® SELECT TASLE, 
OGA ORVSEL, 
TAD CNTALL 
GMA 
QCA SELCNT 
TAQ 1 ORVSEL /GET QRIVE To BE TESTED, 

188 ORVSEL TABDATE POINTER, 
1$i SELCNT /HAVE ALL GRIVES BEEN TESTED? 

JMP ot ALTUT79 /NO, GONTINUE, 
CLA /YES, EXIT CURRENT rest. 

TAQ K7777 /BETUP INTELALLZAT 
DGA ONGE /WOGATION, 
UMP TOUT /EXIT 

/ROUTINE UBED TO SELEGT 7 TRAGK DRIVES To BE/ 
/TESTED AT 556 AND 209 BPT/ 
/ 

ALLTU7s @ ; 
188 ONGE BO INITIAL SEPUP ONE. PIME ONLY. 

. #6 
TAQ (vU7 /UNDTUALT ER: 
DgA ORVSEL 
TAQ CNT? 
CMA 
DGA SELGNT 
TAD 1 8 QRVSEL /GET ORIVE To BE Testes, 

19% ORVSEL /UPOATE porn NTER 
1$8 SELCNT /HAVE ALL RiVes BEEN TESTED? 
JMP I ALLYU? ALE GONTINY 
CLA /YES, EXST CURRENT Test, 
TAD K7777 /BETUP INT PLALYBATION 
QGA GNGE /LOGATEON, 
JMP oY | QUT /EXITs 

SELONTs @ 

TEMER MAINOEQ*OB@DHTMCeAsL PALZ@ V242 {7e0CTe7S 9196 PAGE 4028 

/ROUTINE USED TO OUTPUT TO TTY BOTA % AND ® TRACK 

/QRIVES TESTED AT O88 BPI/ 
/ 

ALLMSGe @ . = 
TAQ (ALLTEL AINITIALLER SELECTION TABLE, 

OGA ORVSEL 7 
TAD GNTALL /BETUP COUNTERS TOTAL. NUMBER OF DRIVES 

CyA /SELEGTED, 
Oga SELCNT 

AulRETs UMS — | XMESS /MESSAGE SUBROUTINE, 
M3G6 "UNI 
TAQ $ ORVSEL /GET intr NUMBER, 
JMS — OXOTY /QUTPUT TO TTY, 
TAQ SPACE 
JMS Y= xXOTY 
198 ORVSEL /UPOATE POTNTER, 
132 SELCNT 7ARE ALL: yarns ovrrut? 
JM ALL RET /NO, GET Next UNIT, 
JMP > | ALLMSG /YES, EXIT, 

/ROVTINE USED TO ourPur TO TTY ALL 7 TRACK DRIVES? 
pTESTeD AY 556 AND 200 BPI 

TUTMSGs 6 oo . 

TAR CTU7TBL /ENUTLALIEE SELECTION TABLE, 

DGA ORVSEL 
TAD CNT? /§ETUF. COUNTERRNUMBER oF 7 TRACK 

CIA . /ORIVES SELECTED 
OGA SELCNT 

TUPRETs tt XMESS euesnge: SUBROUTINE, 

TAQ 1 ORVSEL /GET UNIT NUMBER, 
JMB I xOQTY /QUTPUT TO TTY, 
TAQ SPACE 
JMS 1 XOTY 
182 ORVSEL /UPOATE POTNTER, 
18& SELCNT /ARE Abt Wnts suyeers 
JMP TUPRET /NQ, GET 
JMP oY |= TUPMSG /YES, Pxtte 

SPAGE, B24 | 

PAGE 

//ROUTINE TQ WRITE CONTINUOUS AND TIME TILL LEADING EOGE OF SOWN.// 
(eval, ROUTINE USEG FOR TIMING WRITE AND ReAD SHUTDOWN, // 
RTCNT: @



/TMBE ORIVE FUNCTION TIMER MAINDECe DBeDHTNCwAmL 

2404 1377 TAQ (3 
2482 3595 OGA | NULL 

5483 1113 TAD K4198 
2484 6706 LFGR 
9485 4457 TIMER 
D486 6744 RWOR 
2407 7640 SZA CLA 
3419 6723 SK YD 
7414 32te JMP ied 
9442 6724 SKTR | 
9413 5212 JMP : pod 

5414 6725 CLF | 
5415 5600 JMP oy WRTONT 

PALA 4V442 00 A 7eOCTa7S 9106 PAGE an26 

/AOJUST FOR SEPUP TIME 

/GONTINUOYS WRITE 
/TIME TIL FIRS? WORD XPERRED OUT OF 
/MEMORY TO YMBsE (APPROX LEADING EOGE 
/QP SOWN, OP SQWN, | 
/WATT JOB GONE 

/WKAIT TUR 

/GLEAK ALL 
/EXIT 

/SINGLE CHARACTER QUTPUT ROUTINE 
7ZENTERED WITH CHARACTER IN AC 
A 

2416 400 OTY, G 
S417 6046 Ths 
2429 «66844 T$ . 
5424 52298 JMP red 
9422 6042 TOF 
"423 72088 GLA 
2424 5616 JMP yy QTY 

2425 008 PRINT, @ 
7426 7388 GLA CLL 
3427 1376 TAQ (8377 
"439 31D DGA INOX1 
D434 11084 TAD PRNCT 
9432 7044 GIA 
5433 3104 OGA PRNGT 
2434 3677 LOPRIN, OCA VF gee 
2435 3108 OGA VFSUPR 
3436 61448 TAQ 3 INDX28 
2437 644676 JM§ 1 = xDEC 
"449 1277 TAQ K286 
9444 4501 JMS 1 XOTY 
3442 1309 TAD K7778 
9443 3077 OGA VF 820 

9444 7840 CMA 
2445 3100 OCA VFSUPR 
7446 1440 TAQ I = INOX49 
2447 4476 JMS 1 = XDEC 
2459 1276 TAQ K24@ 
2454 4504 JMS 1 xOTY 
9452 2104 1S2 PRNCT. 
2453 5234 JMP LOPRIN 
5454 4266 JMS CRLF 
9455 1376 TAD (6377 
2454 3019 OGA INDX10 
2457 5625 JMF J PRINT 

/TMBE DRIVE FUNCTION TIMER MAINDEG*B@nDHTNCHAL 

[469 G00 CRLF: @ 
3464 4434 TAQ K245 
3462 6046 The 
9463 6041 TSF 
9464 5263 JMP ret 

9465 6042 TOF 
9466 7200 GLA 
9467 41130 TAD K2i12 
2479 6846 TLS 
471 6044 TSF 
9472 5evy JMP ed 
S47§ 6642 TOF 
9474 7290 CLA 
2478 53669 JMP oy OCRLF 

2476 O20 K24e, 8948 
9477 9256 256. 02396 
9590 7775 KI77S, 7775 

/UNSIGNEQ QECIMAL PRINT 

ROUTINE Te OUTPUT ACCUMULATED 
/TIMES FOR ALL ORIVES, 

/SETUP PRINT COUNTER, 

/QECIMAL. PAINT, 

/SPACE, 

PALI® 4 86V442 47a0CTals 9186 PAGE 1027 

/GARRIAGE RETURN, 

/laINE FEED, 

/CALL WITH NUMBER 70 BE TYBED IN AC 
/RETURN TQ LOCATION FOLLOWING THE: JMS, 

9581 8080 QOECPRT, @ 
7592 3363 OCA VALUE 
7503 3364 OCA DIGIT 
95094 3366 OCA VTEMP2 
5505 1162 TAQ KM4 
2506 3365 DGA VTEMPS 
5507 1386 TAQ ADQREA 
"519 3945 —OGA ARROW 
2544 7440 SKP 
9542 3363 OGA VALUE 
$513 7408 Chl, 
9514 1363 TAD VALVE 
3515 41387 ARROW, TAD TENPWR 
3516 7430 Sz 
$517 2364 18! DIGIT 
5526 7432 Sz), . 
9524 53412 JMP ARROWeS © 
2522 7208 ChA 
5523 4297 TAQ VF 820 
2524 768¢ SNA CLA 
9525 S533e JMP 168 
2826 2077 1St VFg2e 
9827 5347 JMP LOOPOe?2 
9539 1364 TAQ DIGIT 
3534 7452 SNA 
25352 5335 yMP ,o3 
"533 23566 192 VTEMP2 
9534 5345 JMP LOOPD 
5535 1366 TAQ VYEMP2 
3536 7649 SZA CLA 
9537 5345 JMP LOOPO 
2549 1182 TAQ VF BUPR 

/SAVE INPUF, 
/GLEAR | 

/BET COUNTER TO 4, 

/SET TABLE POINTER, 

/SAVE 

/BUBTRACT AOWER OF TEN’ 

/DEVELO# Bad DIGIT, 

/4,00P 
/HAVE BOD BIGIF, 

/FUPPRESS VEADING OLGITS? 

/YES, GOUN# AND 00 NOT PRINT, 

/GET OIGIT 
/%8 THIS A ZERO? 
/YES 
7NO 

/HAS A DIGTY BEEN TYPED? 
/YES, 
/NO,



/TMBE ORLVE FUNCTION TIMER MAINDEG e@BeDHTMCoAwl, PALa® Vee 17a0CT #75 9106 PAGE gu28 

/TMBE ORIVE FUNCTION 

2624 
3625 
626 
2627 
2659 
9654 
632 

2635 
2634 
2635 
2636 
2637 
7646 
2644 
7642 
2643 
2644 
7645 
9646 
2647 
7659 

265% 
9652. 
9653 
3654 
7635 
9656 
9637 
866g 
5664 
5662 
9663 
9664 
$665 
9666 
3667 

2679 
3674 
9672 
2673 
7674 
2678 
9676 
9677 
3729 

SZA CLA /SHOULD THYS QNE BE SUPPRESSEQ? 

JMP LOOPD /NO, 
| TAQ K240 /YES, TYPE SPAGE 
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