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SOME SCOPE LOOPS WILL REQUIRE A RECALIBRATE #x00000 TOTYAL ERRUNS,
TO INITIALIZE THE OISK DRIVE FOLLOWING A FAILURE,

SET SWITCH 8 Tu INTRODUCE THE RECALIBRATE. THE

UNIT TO BE RECALIBRATED MUST HE SFT INTO SWITCHES

6 AND 7,

TESTS THAT PERFURM A RECALIBRATE HAVE A 2 SEC,
DELAY BUILT INTO THE SCOPE LOOP AS PROTECTION
FOR THE OISK DRIVE ELECTRONICS, SET SWITCH 9

TO INTRODUCE AN ADDITIONAL 1 SECUND DELAY DURING
THE SCOPE LOOP.

IN GENERAL EACH SUCCESSIVE TEST ASSUMES ALL
PREVIOUS TESTS WORK. BYPASSING ERRORS

CAN RESULT IN CONFUSING SITUATIONS

IN THE SETUP OF MORE COMPLEX TESTS.

018K PACKS

ONLY USE DISK PACKS FORMATTED BY THE DGC DISK
PACK FORMATTER PROGRAM, THE DIAGNUSTIC PROGRAM
WILL WRITE OVER MOST OF THE DISKk SURFACE.

THE FORMAT MODE IS NUT CHECKED,

00000 PASS 1 ERROKS
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IMOVING HMEAD UISK CONTROL DIAGNOSTIC

feseser AUTU=RUN AUTO LOAU MOUIFIED 3/7/72
TEND OF CYLINDER TEST INCLUDED 86/28/73
11m¢ MS TIMES FOR LOOPS 38/07/73

? REVISION @7

1. ABSTRALCT

THIS PROGRAM IS A WARDWARE DIAGNOSTIC FUR THE
4046 MOVING MEAD UISK CONTROLLER AND ADAPYER
LOGIC, IT IS ASSUMED THAT THE DISK TERMINAL
IS5 FUNCTIONING PROPERLY,

REQUIREMENTS

1, NOVA FAMILY CENTRAL PROGESSOR
2. MINIMUM UF 4K REAQ/WRITE MEMORY
3. 4046 MOVING MEAD DISK CONTROL
4, 4047,4048,4049 OR 4057

VISK ADAPTER
S, 1 T0 4 DISK TERMINALS
6. TELETYPE AND CONTROL

3. OPERATING PROCEODYRE

1. LOAD USING THE BINARY LOADER
2, STARTING ADDRESSES
SA2~ TO IDENTIFY DISK TYPE
PROGRAM THEN PROCEEDS TO 3589,
SAa~ SET UISK CONTROL ADDRESS TO 33
SAS~ SET DISK CONTROL ADORESS T0 73
SA6~ RANDUM SEEK EXERCISER,
SA500= STARY DIAGNOSTIC
3, THE PROGRAM PRINTS “PASS" FOLLOWING EACH
COMPLETE PASS THROUGHM THE TESTS, RANDOM
SEEK EXERCISER PERFORMS 35000 SEEXS
PER "PASS" MESSAGE,
4, SWITCH SEYTINGS
SwOs FROM ERAOR, GO YO NEXY TESTY,
Swis INMIBIT TELETYPE PRINTING,
Su2s PRINT FAILURE RATE,
Sn3s RECALIDRATE DURING SCOPE LOOP
Swas | SEC DELAY IN SCOPE _OOP

8u5-6l UNIT # FOR RECAL OuRING SCOPE LOOP

4, LRAORS °

WHEN AN ERROR I8 oerscvan rnc PROGRAM HALTS,
(AC3) POINTS T0:THE LOCATION FOLLOWING TME
ERROR HALT CALL YEMALT¥, LCONSULY THE COMMENTS
AREA OF THE DIAGNUSTIC PROGRAM LISTING FOR -
CLUES AND. POSSIALE CAUSES DF THE. PAILURE,
PUSWING CONTINUE WILL CAUSE YWE PROGRAN TO
PRINT THE- (ACS) AND ENTER A SCOPE LOOP,

SET Sw2 TO CAUSE THE ERROR RATE (0-138%) TO BE
PRINTED, SET S@ TO EXIT FROM THE SCOPE LOOP
AND PROCEED TO THE NEXT TEST,
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33 21
22 ! SOME SCOPE LOUPS wILL REQUIRE A RECALISRATE 42 et sLUC |
a3 ! TO INITIALIZE TNE OISK ORIVE FOLLOWINw A FAILURE, 23
24 1 SET SwITCH 3 YO INTRODUCE THE RECALIBRATE, THE ¥4 c0éP) wB8571 IRET JINTEKRUPT RETURN
25 ) UNIT 70 BE RECALIBRATED MUuST BE SEY INYU SwITCHES 85 ¢Apde cue2oi INIY FINITIALIZE
26 ' S AND 6, 06 v where? Jmp 81§ 160 TU 5Q¢
ar 87 svePd 032244 JMP 81583 1SET AODR YO 33
28 ' TLSTS THAT PERFQRM A RECALIBRATE MAVE A 2 SEC, 08 ¢2ukd vB224d JMP 01873 1SET ADGR TO 73
[T ' DELAY BUILY INTO THE SCOPE LOOP AS PRUTELTION 09 ¢#/ePb cu2ete JMP #IRUSK 170 StEX EXERCISER
11°] ] FUR THE DISK JRIVE tLECTRONICS, SEY SwITCH 4 1o cPe7 vP@S¢w TSt STaRT
11 ] Tu INTRODUCE AN ADDSTIONAL | SECOND OELAY DURING 14 sodi? @mad13 IRDSKE RANSK
12 ' ThE SCOPE LOUP, 12 anraty vvépve C2t 2
) 18
14 ' IN GENERAL EACH SUCCESSIVE TEST ASSUMES ALL 14 R4S oLOC 45
15 [} PHEVIUUS TESTS WORK, BYPASSING ERRURS 15 c2cdd vver4s EGGS
16 ’ CAN RESULT IN CONFUSING SITUATIONS 16 2240 ©VAYBLR ELGS? ? IMEN FLAG
17 ] IN THE SETUP QF MORE COMPLEx TESTS, 17 wPed7 gBéuPR a JUEVICE CODE THIS RUN
18 o c2a%0 B0VA¢Y ¢ INOT USED
19 !} 5, UISK PACKS 19 #2531 ¥Bube? a 1# UF PASS THIS RUN
20 ’ ONLY USE UISX PACKS FORMATTED BY TWe wGC DISK 20 02032 vbevew ? IRETURN ADORESS
21 ] PACK FORMATTER PRUGNAM, THE DIAGNOSTIC PROGRAM 21
22 ) wlliL WRITE GVER MUST QOF THE D18K SURFACE, 22 ¢Ped3 vounre ,Tus 2
23 [ TRE FORMAT MODE IS NOT CWECKED, 23 v7oda g4apveR 49dud
24 oveS> 100Pce [PLIET)
25 ¢red6 l4avaee 142000

20 0@¢57 vBYPYl UNTLITE
27 cegby v0LAL2 Kpi4d 2
28 42¢b1 Q0UBCd Kb13: 4
2y ¢rbe ¢ovb1Ie Kbt 19
3u o063 vdvece Kbyt 20
31 vuvba ¢vABB4P KB4l 40

3¢ vousS ¢POlLT Kpgs 100
33 ©B066 VRVul Kbal 200
34 n0R67 v204ue KBl L
35 veu7¢ eNive? Kosl 1dde
3o vRg7) oRgALe KBSS 2000
37 cpu?2 LRAVLR Kp4l 4vap
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START:

At

AU

«L0C d@o

FLIIES)

Loa 1,EuGS
MUV 1,1,82R
JMP A,

LLA ¥,DTYPE
MOV 4,0,SNR
INIT

JmP AY
SudZR 1,1
STA 1,0TYPE

LoA 2,NUSKS
MOVR ©,0,51C
RECLY
IORST

LDA P, NDSKS
LUA 1,KB1é
ANU 1,8,82R
RECL1
10KSY

Lua 2,NDSKS
Lua 1,KB1S
AnND 1,8,82R
RECLZ
IURST

LbaA B,NOSKS
LuA 1,KkB12
AND §,0,5ZR
RECLY

11F PARAMETERS NOT YET SPeCIFIED
JUG 1T NOw,

JUNLIT @ SPECIFIED 7

1YES, RECALIBRAYE IT

JUNIT 1 SPECIFIeD 7

JYES RECALIBRATE T

JUNIT 2 SPECIFIeD ?

JYES, RECALIBRATE IY

JUNIT 3 SPECIFIED 7

PYES, RECALIBRATE IT
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SeTuP
SkPLZ 7
ErALT
LuOb

SeETUP
SKkPuZ 2
EmALT
LUapF

ScTuP
SAPyZ DSKP
EnaLT
Luop

SeTuP
SAPLZ DSKP
ErALT
LooP

SETUP

DiA 8,9

MOV ©,0,S82ZR
EmalT

Looy

SETUP
Dlo 9,08kP
MUV 2,8,8ZR
EHALT
Luoe

SeTup
DIC @,DS5kKP
MUV ©,8,5¢R
EmALT
LUuoP

SETUP

AUC ¥,n

ouB ¥, 0USKP
0Id 1,USKP
SusZs 1,@,SZR
EraLT

LouP

pCHeCk SELD BUS LIME
19KiP IF LINE MIGH
JUSKP HAS SELD WRUUNODED,

JCHECK SELB BuS LINE
$S5KIP IF LINE MIGH
JUSKP HAS SELB GROUNDED

JCHECK DISK PACK BUSY
pSKIP IF BUSY 2
JU0F BUSY" STUCK ON

JLHECK DISK PACK DONE
J1SKIP IF DONE @
1"DP DONE® STUCK ON

JCHECK 1/0 DATA LINES
JulA 1O DEVICE ©

JUROUNDED DAYA LINE(S)

JCHECK CA REGISTER FOR

1 ZERQS AFTER "RESET"
1POSSIBLE FAXLURE OF "RESET"
JOR THE REGISTER,

JUHECK DISK AUDRESS REG,
PFOk ZEROS FOLLOWING 1ORST
JFAILING REGISTER IC OR
TPOSSIBLE FAILURE OF "RESET"
3JUR "RESET s",

JTRY T0 LOAD CA #ITH

TALL UNES

JLOAD CA REGISTER

JREAD IT BACK

JCHECK "DP DATOSG",
PNOPDATIBY, CA REGISTER,
3ANU LATA PATM THRU MUX'S,
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a1 R ITHE FULLUwWING TEST REPLACES TESTS At4 10 Ag9
02 oron2 vAb24ay AYS ScTuP 1Skt 1F DOB LUAUS he FI1EST UF SINGLE BIT LUAUS INTU CA (DOb 2,08KkP)
23 0PoRY 10ZeYR AUC 9,0 JUISK ADDRESS REGISTER 23 PAT ERALT: ACo wliLlLsGuUy ACY wILL®BAU

84 vPoNa Y63 vuB @,05KP 1.0AD CA REG, @4 w47 jv2bew Syudel 0,9 ISTARY BIT 15

20 YnNoKNd vb6b4ddI VIC 1,08KP 1READ DISK ADUR REG, @2 ¢db50 4144 STa 4,Temp

00 vWbPb 125704 MOV 1,1,8ZR 11T SMOULY STILL Bt ALL 27§ b ©vA6b) YBbZ4) A14,29% ScTuP

Q7 ¢PbL7 Wo242 ERmALT 9/ dvoS2 v2u144 LDA @, TEMP

Q8 Yuole 0243 LuoP 88 ¢¢odd 4620383 Dyd &,08KP

29 Ay 0¥054 ¥60433 Did {,08KP 1GET SINGLE BIT BACK
10 ¢v6ll (¥vo24] Al SeruP 15Et 1F DUC LOAUS THE 1o 02655 122414 SuHA 1,4,8IR 1oKPINOT ERROR

11 vadle 10206e AL 0,0 1CA REGISTEW 11 2656 ¢¥hb242 EmaLT

12 el vbInyd VuC ®,09kKkP 1.0AD DISK ADUR RED 12 4vod7 vabedd Luur JLTERATE SINGLE BIT
19 vPol4 065433 Vid §,0S8KP IREAD CA REGISTER 19 onobe vlul4e4d LuA 2, TeMF

14 vAb15 125004 MOV §,1,82R 1CA REGISTER SHMOULD 14 veoby 111124 MUVZIL 2,0,8IR JSKPBDOONE 16 DITS

15 ovBbib véb242 ERALT PHEMAIN ALL ZERQ 15 04662 v@TBE JMP Ald,29e) 100 ONE MORE

16 20617 wab24d LoOP 10

17 17 JTHE POLLUWING TESY REPLACES TESTS A30 TO A4S
18 0620 QV6R41 ALl SeTuP 1SEE 1F TWE D1SK ADURESS 10 1TeST OF SInGLE @ BIT LOAUS INTC THE Ca (DOB ¢,05KP)
19 vR621 102090 AuC 9,¢ INEGISTER EXISTS 19 vub63 1ve1en AuCLL 3,0 1ISTART ®177776

2¢ 60Bb22 ¢33 DUL B,0SKP JLOAD IT WITH ALL 'S 20 00ob4 pdvléa STA 3, TEMP

21 V623 ¢b64asd DIC t,08KP IREAD 1T BACK 21 ¢nebd vRb24) A3Y,45: SETUP

22 ve624 122414 Subw 1,@,SZR JUHECK REGISTER AND 22 vubbe ¢2ried LUA 4, TEMP

23 vA62d BY6242 EmALT JUATA PATNS THROUGH 23 vrb67 vB2083 LUl 2,08KP PUUT SINGLE NO BIT

24 026 0PL243 LOUP PTHE MUX'S 24 ¢uo7¢ ¢654383 UI4 1,08KP

25 25 dUb7) 12cdla SuBw 1,8,828 1GUTSIN? SKP

26 YV627 P24 AL23 SeTUP 15E: 1F IORST wlLL 206 672 VL2242 EnaLT

27 6B63Y 1ecnch AUC 3,0 JULEAR THE CA REGISTENW 27 oW073 vP0243 LUOF PLTERATE SINGLE NO BIT
28 P63l 0b2prdd oud 4,08KP TLOAD IT wITH ALL 118 28 ¢N074 Q20144 Lua @, TEMP

2y 48032 ¢62677 10A8T JCLEAR IT YU ZEROS (RESET) 29 elo75 141142 MOvLlL 2,09,82C 1CRY=g IS DONE 8

30 ¥P638 vbb433 Old 1,08KP IREAD IT BACK 30 ¢Pb76 ¢de7bb JMP A3Y,45<] JUO0 NEXT BIT

31 vno34 125a¢4 MUV 1,1,82K

32 wBbdd ywob24a2 EHALT

33 0N636 vYo243 LOCk

34

32 6037 prb24) AL SETUP 1SEe IF IORSY wlLL

36 Ybb4y 14U20cw AUC 9,6 JCLEAR DISK ADDRESS

37 000641 vb3IVII DOC B,08kp 1=ELISTER, LOAD ALL 1'S

38 yoba2 ¢b2677 ILRST JLLEAR TO 2EROS

3¥ VBbed bDAIY VIC 1,08KkP IXREAD BaACK

40 20044 125¢cd MOV 1,1,82R 1(81,52,84,58,ARE CLEARED

41 onbds vnbaz EmALT fvia "RESET" THRU "RESET §“)

42 4hb4b YBL24d LuoP

43 »
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@7
es8
ey
10
1
1e
13
14
1%
1o
17
18

0as77
ae70¢
werel
ve7ee
oa7es
on7e4
o740
[124d
'T2414
vo710
LITARY
ve712

6n713
ve714
0e71s
w710
PLYAV)
00729
CLYER
un722
on72d
o724
ver2s
enr26

«MALN

142520
vay144
wRo241
d20144
©83033
o643l
122414
v06242
[T-LYTR]
d20144
141124
wav7e6€

102129
v4ula4
ve6241
020144
PLELER
006433
122414
026242
006243
v2ul4d
101142
0e766

JTHE FOLLUWING TEST REPLACES TESTS adb T0 Aby
JTEST Or SINGLE BIT LUADS INTO 0USK ADRS (uOL ©,USKP)
JAT EMALTS ACg WILL®GGUD ACL wliLsBAD

A40,6113

SuBlL @,
STA 2,TEMP
SeTuP

LOA @, TEMP
0OC @,08KP
vic 1,08xP
SuBk 1,0, SIR
EnALT

LooP

LUA &, TEMP
MOVZL ©,08,8IR
JMP A46,61e]

PSTAKT gIT 18

JGEY SINGLE BIT BALR
)SKPBNQOT ERROw

PATERATE SINGLE BIT

JSKPRUONE 16 BITS
100 ONE MQRE

JTHE POLLOWING TEST REPLACES TESTS A62 10 477
JTEST OF SINGLE @ BIT LOADS INTO THE DSk ADKS (u0C ©,08xP)

ALCZ| 9,0 ISTART =§77776
STA 2,TEMP

ABZ,77% SETUP
LUA 3, TEMP
00C 4,08KP J1UUT SINGLE NO BIT
0IC 1,08KkP
SuBs {,0,82R JUUTSIN? SKP
EmALT
LOQOP PITERATE SINGLE NO 81T
Lua 3,TeMP
MovuL 2,8,82C 1CRY®y IS DONE 36
JMP AD2,77=1 1UO NEXT BIT

1817w BIT NOBIY BIT NAME

19 293001 177776  SC!

114 Avd0@2 17777% SC2

18 d0dvB4 177773 SL4

112 dvdvie 1777687 SCB

11l Q0dv20 177757 S

Jiv d0dvde 177737 82

'y 200100 1770677 84

1e 209¢A¢ 177577 Sb

7 0848 177377 wud

1o dniene 178777 nHL2

15 Bv2vdw 175777 W04

(K] Qvdvdd 173777 Hu8

1s 01vvAy 167777 HLie

1e P200BY 157777 FURMAY

IR 240000 137777 01}

re tudude 077777 09

A Pold

21
a2
as
24
k]
1
a7’
28
ey
iv
11
12
13
14
15
io
17
16
19
2¢v
21
22
29
24
20
20
27
20
29
3u
31

o872/
Q87 3¢
0731
ae732
0B73s
0734
0e/35
ve/s 8
or737

ve/4au
ve741
vwe7ae
TR
¢nlda
o745
9n7 46
6nr47

e/ e
2075y
wh?7be
LYK
vwesda
"Ira-1-)
op7 %0
w757
va7by
8n/61
wnr62

oMALN

1224v0
noo237
62033
ve5433
12¢414
00242
we0243
10140 e
0771

o237
Vo333
¢66433
1224314
¢ca6z42
00243
1nldod
6Re771

vaovea
1P24¢i
Pdp1d4
€72v33
v’72033
¢7¢d93
062233
065433
1250¢4
00242
©wao24d

A78:

A793

A8}

SuB 2,9

JSR @ISET
DuB @,05KP
Di8 1,Uu5KF
8uBa JrusSZR
EmALT

LOOF

INC 4,0,82R
JmP L =7

JSR MISET
bDUC &,DSKF
D4C 1,D8xF
Sdda 1,¢%,5Ix
EHALT

LOOK

INC 9,8,82R
JMP =7

SETuP

sus 4,8
Lua 2,81IT}
DuB 2,USKP
Qud 2,05KP
0oy 2,D8KP
vus #,D8KP
Q18 1,08KkP
MUV 1,1,S2ZR
ErmALT

LOOF

JLHECR CA REGISTER, ALL
JFOSSIBLE PATTERNS

1.0AD Ca

JREAD IT BALK

1ACO8G000

PACLE=EAD

ru0 IT UNLY ONCE FOK EACH PAT
INEXT PAYTENN

PLMECK DISK AUDRESS REGISTEN
1ALL HFDSSIBLE PATTERND
JLOAD/READ pALK

1ACO8GOGD

YACispAD

INEXT PATTEKRN

pSPECIAL TEST FQR 829}
11C PACKS, SET RIGHTMOST
81T IN EACH PACK WITH

J9 SULCESSIVE LUADS, THEN
JLOAD ZERQ, MARGINAL
JPACKS wILL WOLD THE "iv,

PTESTING CA REGISTEKR
1ACQ=600D
1ACyuBAD



A Bould GMAIN A Bglo MAIN

a1 21
02 00763 pUd2ay aBll SeTuP I5PEClAL TESY FOR Eg91 22 01€37 wvbo241 ABD: SETUP 18PEClAL TEST FUR B29)
39 HR764 1024¢0 Sus ¥, 11C PACKS, SET POSIVION & 39 vidap L@24p2 Sus 4,9 $1C PACKS, SET PUSITION ¢
B4 pA765 39195 LUuA 2,8172 P(PIN 9) IN EACH PACK WITh @4 ¢i¢dl vde1od LwA 2,01T¢ J(PIN 9) QOF EACH PACK WlTh
B> 02760 272033 oL 2,08KP 1S SULCESSIVE LUADS, TheN PO wigde vl73vod uC 2,08%P 19 SULCESSIVE LOADS, THEN
B0 067067 (7208383 Ous 2,08KkP 1L04AD ZEROS, MARGINAL P06 vivds w7303 oUC 2,08KP TLOAD ZeROS, MARGINAL
@7 00/77¢ ¢72033 0ue 2,00KkP JPACKS wlLL HGLD A "g" ¥7 wiedd 73038 DuC 2,05KP TPACKS wILL RETAIN & "gw,
o8 82771 0233 Uub @,08KP ¥y wledh ¢bIadd 0oL A,0SKP
09 8M77¢ 265433 Dig §,DS8xp ITESTING CA REGISTER By Lludb 066433 VIC 1,08kP JTESTING vISK AUDR wEw,
14 ¢e¢773 122414 Sudw 1,6,52k 1ACoeGOOD 16 bivd7 122414 SuBe 1,¢,SIx 1ACo2G00D
11 4n774 ¢@0242 EmALT 1ACLEBAY 11 ¢liéden knb242 EnaLT JACI®bAD
12 62775 ¢RPb243 LuOF 12 ¢1251 veo24d LOOP
19 13
14 U776 vBL241 AB21 St TuP 1SPECIAL TESTY FOR 829} 14 01052 wvo24) Apd: StTuP 1SPeCLAL TEST FUR 6291
19 0n777 1492400 Sug 4,2 $PIC PACKS, SET POSITION 4 15 0iedd tveavey Su 4,6 11C PaClaS, SET POSITION 4
1o vlokg V30136 Lua 2,874 J(PIN 2) IN EACH PACK wW]lTh 10 ¢1@54 30196 LuA 2,BIT4 J(PIN 2) OF EACH PACLK wlTh
17 ©0led) 072033 Dud 2,08KP 19 SUCCESSIVE LOADS, THWEN 17 o1eda 879933 DpC 2,08KP 7 SUCCESSIVE LUADS, THeN
1o vlev2 ¢72@33 vus 2,0SkP JILOAD ZEROS, MARGINAL 18 ¢ledo w73m33 uaC 2,08KP JLOAD ZEROS, MARGINAL
19 v1003 ¢72r33 bus 2,0s«P JPALKS wILL WULD & "gv, 19 21¢57 073033 DuC 2,085%P JTPACKS wlLl RETAIN A "gv,
20 w1v04 (Bendd Ju8 4,05«P 2¢ 01ty W63V DUC ¥,08kP
21 ¢10Bd ©65433 0ls 1,08KkP JTESTING CA REGISTEN 21 olob] ¢oodd UlC 1,UsKP JTESTING OISK AUDR KEG,
22 ©V1veo 122414 Suna 1,4,5IK 14C0oe6000 22 vivkg 122414 SuBRe 1,6,87R 1ACys600D
23 2ivw? ¢R6242 EnALT 1ACISBAD 23 alpbd vdo242 EmaLY 1ACLEbAD
24 01010 6PL24Y Luok 24 vluba »Rb243 LUOP
25 25
20 V1¢11 6AL24)1 ABSS SeETUP 1SPECIAL TEST FOR 8291 26 ulehd pab24al aw7: SETUP )1SPECIAL TEST FOR 8291
27 iz jagape SuB ©8,¢ $IC PACKS, SET PQSITION & 27 olebo 142400 Sug 4,0 JIC PACKS, SET PyYSITION B
28 ¢leld pde1d7 Loa 2,8178 J(PIN 12) IN £EACH PACK WITH 20 ¢lub7 vIvlo? Loa 2,B178 J(PIN 12) OF EACH PACK WwITH
2y oield ¢72m33 oul 2,DSKP 1S SUCCESSIVE LUADS, THEN 29 41070 873033 uuc 2,08kP 13 SUCCESSIVE LOADS, TweN
Ju elelb 72733 ugs 2,08kP 1.04D ZERUS, MARGINAL 30 vie71 073033 DutC 2,U8xP JLOAD ALL ZEROS, MARLINAL
31 01016 72033 ouB 2,DSKP IPACKS wILL ™OLD A "g" 31 oie72 w73n33 buC 2,08kpP JFACKS wILL RETAIN A "qn,
32 olet? peendld 008 ¢,D8KP . 3¢ 0173 ¥63INSI QuC 8,08xP
33 gie2e 065433 vlg 1,D8KP JTESTING CA REGISTER 33 01674 g66433 Q1C 1,08KP 1TESTING DISK ADDR REG,
34 pli2l 122414 SuBa 1,¢#,8IR 1ACL2eGOCD 34 4175 122414 SuB® 1,0,8IK 1ACysG00D
35 ¢te22 emb24z EmALT 1ACyspAD 30 wiv70 vvb242 eraLT JAC1=BAL
30 21¢23 pA6243 Loop 36 ¢le77 ¢ne243 LuoP
3’ 37
38 41v2d 0624y Ab4l SeTuP pSPECIAL TEST FOR 8291 38 vlley 20147 BIY LUA ¥,KLOB 1CHECK FOR ILLEGAL
3§ 01¢25 (0240 Sus @,2 11C PACKS, SEY PUSITION 39 v11@] dvded STa 9,Bi,1 JOUEVICE SELECT BY
4y ¢1¢20 v3ulde LUA 2,81T1 }(PIN 5) OF EACH PACK wITh 40 w1lv2 v24l4dk Lua 1,C2525 J10ISK PACK CONTROL
4] 91827 v73R33 LuC 2,08KP 13 SUCCESSIVE LOAUS, TmEM a1 01103 wneRav SETPY 1PExFORM "DOB" TN EVERY
42 vivdo ©73833 noc 2,08kP JLOAD Z2ERDS, MARGINAL 42 01124 ¢66ULE Blalil 008 1,0 JUTREK DEVICE ADDRESS
43 e1¢3d1 ¢73ma3 VUL 2,08KP JFACKS wlLL HULD & "yv, 49 ¢1105 61403 0o 9,05KP JANU CHECK DSKP
44 v1e32 ©voIr3d DUC B,DS5KP 44 ©11m6 t22418 SuB® 1,6,S8R JEACKH TIME TO SEE
45 viedo vboaAsl vlC 1,08kP PTESTING DISK AuDwx REG, 45 ¢1107 ¢ho24a2 EmALT J1T RECOGNIZEL THE “DUBY,
46 0134 122414 SuBa 1,6,8ZK 1ACOBLO0D 40 ¢11l¢ w6243 LooK
47 01¢35 ynb242 emALT 1ACIsBAL 47 wvilll wie?73 Bl.2s 157 nl.1 JLODE FROM MERE ON IS
48 V1¢3b ¢vo24d LGOP 4v (1lle vee?72 LUA d,B1.1 1FOR INCREMENTING TO

49 ¢1113 0301l Lua 2,C77 JNEXY DEVICE ADDRESS

Su w1114 145440 AnD 2,8,5NR

51 ¢c111> geundid JnP Be

3¢ ¢1110 vwduide LuA 2,CLSK

50 ¢lit7 142410 SuB® 2,4, 8NR

54 ¢112s gee771} JnP H1,2

90 ¢llel evwe’o? JMP Bleiel
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22
29

01122
01123
dl124
0112
41126
21127

@413¢
91131
@112
21133
01134
01135
21136

vwi1d7
v114y
vilal
vilaz
01143
61144
¥114d

viide

) 01147

01150
01151
01182
01153

811d4
01155
21150
0157
21160
41161
01162
01163
21164

¥1165
81160
21167
vil72
ei17¢
v1172
vl173
¥1174

SMALN

Qve24)
veun7e
61133
263433
206252
0eb262

ULLYLR
Q24070
061133
060233
263533
ves2s2
006202

Qub24y
Qavere
061133
062677
863533
w6252
¥A6202

vob24y
2064432
€20216
107404
pedv242
pR6243

pes241
162000
862033
863033
V64433
v2veyb
107414
06242
Qo6243

[L'LY-L 3
v28070
061133
064433
vévu7y
1234195
0e6252
re6262

B2:

R}

B4

8512

Boi

873

ScTuP

LuA @,C1000
OD0AS 0,DSKP
SKPHON DSKP
EWMLT

LookL

SETUP

Loa 3,C1m00
DUAS @,USKP
N{OC LSkP
SKPBZ DSKP
EnLT

LooPD

SETUP

LOA ¢,Ci000
DOAS ©,DSKP
IURST

SKPnl DSKP

EmLT

LuOPo

SETUP
DIA 1,D5KP
LOA 2,C3600
AND 2,1,8ZR
EHALT
Loop

SETUP

AUT 4,0

DoB @,08KP
DOC ®,DSKP
LIA 1,08KkP
LDA 9,C8600
ANU® @,1,SZR
ERALT

LogP

SETUP

LUA ¥,Clou0
VUAS 2,05KP
Dia 1,DsKkpP
LUA 9,K85
AnD# 1,0,5NR
EnLT

LOORN

PSEE IF (S) PULSE WILL SET
1"DP BUSY", START A

1SEEK

JISKIP IF "DP BUSY" s 1

JUMECK "DP START", "DP BUSY",
1"SeLB" OC GATE,

JSEE 1F (C) PULSE WILL LLEAR
JUDP BUSY", STARY A SEEK,
! THEN CLEAR

PCHECK "CLEAR"

1SEc 1F IQRST wiLL CLEAR
1"OP BUSY", START A SEEK,
! THEN CLEAR IT

JCHECK M"RESET"™, “CLEAK"

JUHECK TO INSURE THAT
JALL SEEKING FF'S ARE
JCLEARED oY JORSY
JACLaBAD SEEKING
JSTATUS FrOM DIa,
JUHECK DATA THRU MUX

JLNECR FOR PRUPER
JINPUY OF STATUS THRU
JTHE MULTIPLEXOKS TQ
JTHE DATA BUSS OC GaTes

JSEEXING STATUS ON
FALL SHUULD 8t ZERD, (AC3)=STATUS

JTRY YO SET "SEEKING o"
IVIA (S) PULSE

J"0P START" SETS “STARTH
JCHECK "ADAPTER SEL", "SEEK"
JAND "STARY SEEK"

A d¢lb

a1
22
3
3a
')
Jdo
87
LT

eil7o
vil7e
eL177
ol1eve
vizey
vlze2
vleved
vlcoa

vilees
21200
vleh?
viale
vieyt
viele
vl2ld
vl1214
[Y3%-1
viglo

olgl7
dledn
viazl
91222
01e2d
w1224
0122
81226
v12e)
e1230
vledl
v1232

01233
w1234
01235
61edb
v1237
31242
vizay
vlede
w124y
vi2d44
yl2ad
wi2d4e

CMAIN

¥an2ay
geeery
61333
cedery
064433
129415
40252
w6202

oPo241
02el70
¢61333
074433
v2ve?y
h24216
1474¢w
122414
0e6252
woo2062

08624y
veeeda
CLEIRR]
n2en7e
¥613383
076433
©24216
vaunre
147489
122414
©wd6252
¢e6202

voo24y
182620
LEIER]
v2ue7v
761333
w0433
24216
LTI
147ave
122414
V06252
PLEYLY]

doi

8913

- 30

B3l

SeTuP

Lua 9,C1000
DUAP ¢,DSKP
Lud 1,Kpd
0la 3,08kpP
ANDUB |,0,S5NK
EnLY

LuOPO

SETUP

LuA 9,C1000
DUAP ©,DSKP
OIA 2,08KP
LDA u,KBS
LuA 1,C36060
AND 2,1

Sysa 1,¢,8IR
EAMLT

LOOPD

SETUP

Lua @,Kpl
LuC 3,08KP
Lua #,C1000
VOAP b,uSKP
VIA 2,08KP
LuLA 1,C3600
LuA A,KBE
AND 2,1
SuBH 1,¢,5ZR
EMLT

LOUprO

ScTuP

SudZR 4,0
buC @,DSKkF
Lua 4,C1ev0
DUAP ¥ )USKP
Dia 2,08KkP
Lva 1,C360
Lua 2,KkB87
AND 2,1
SuBa 1,0,8ZK
ERLT

LoarL

JTRY TO SeT "SEEKING o
IwITr & (P) PULSE

JCHECK "OP 0P
PSET LINE TO WSTARTH

JUMECK UNIT SELECTION
JSTARY UNIT @ SEEKING
JANY VERIFY THAT NO
JOTHER UNIT SEENRS,
1AC28STATUS DURING SEEK
JACLmBAD SEEKING STATUS
1ACYaGOCD

JCHECK UNIT & DECOOER

JUHECK UNIT SELECTION 1
JSTART UNIT § SEEKING

$ANU VERIFY THAT NO

JOTHER UNIT SEEKS,
JAC285TATUS DURING SEEK
JACIWBAD SEEKING STATUS
1ACOB600D

JCHECK UNIT ~ DECODER,
JUUNIT 1", AND WSEEKING 1"

$CHeCh UNIY SELECTION
JSTARY UNIT 2 SEEKING AND
PVERIFY THAT NO OTHER
JUNIT SEEKS

JACZ®STATUS DURING SEek
JACI®BAD SEEKING STATUS
1ACe=GOOD

JCHECK "UNIT 2%,
JUSEEKING 2"



A BUly  JMAIN Y11 oMALN

[3} a1
22 v1247 ¢@A624) B12: SeTuP JCRECK UNIT SELECTION 22 vidlo ¢a024) B16: SETLP JLHECK THE M"CLEAR" RESET
83 ¢1edp veuess LOA 2,Cidex FSTART UNIT 3 SEEKING 23 w1817 ¢dvino2 Lba 2,<ptle TUF "SEEKING 3"

04 1251 06303 OuC 4,08KP 1ANY VERIFY TmAT NO 24 1924 ¢7028¢ Ssetkx JSTART UNIT 3 SEEKING,

8d 01252 ¢eve7e LoA @,Cieva JUTHER UNIT SEERS, U9 1321 vbk293 N[OC uSkP 1188Ut (C) PULSE

26 ¥1253 261343 VUAP ¥,08KP JAC2aSTATUS DURING SEex Av 01322 ¢2uree LUA 9, Kp8

B7 w1254 670433 VlA 2,08«P 3AC{=BAD SEEKING STATYS 87 ¢1323 vbadd3 UlA 1,U8KP INEAD STATUS

48 ¥1g5Y v24216 Loa §,C36¢@ 14Ce2600D At 1824 1474¢4a AND W, 1,82R PUSEEKING 3" BIT NOT

QY V1¢d0 2406 Lua 3,%xp8 JCHECK "UNIT 3", AND N9 L1380 ¢4beb2 EnmLY TULEANEG BY (C) PULSE

10 41¢d7 14a/4¢k AND 2,1 1"SEEKING 3¢ 1e 013206 vvb2o?2 LuoPL

11 01260 122414 Suga 1,¢,582K 11

1¢ 61éb6) ¢d02b2 ErLT 12 ¢1327 v2e12) 817 LLA v, NUSKS JATTEFPT TO ObTAIN

18 01262 ruo262 LugPu 19 01990 1012063 MUVK 6,1, SNC INSEEK CONE @' FRQM

14 14 01381 vugerd JmP 818 1A KECALIBRATE

10 81263 80M6241 RLY: SETUP 1CHeCr THE "CLEAR" 15 61332 ¢wo247 JSR O1SET 3} (SKRIP OVER IF NO UNIT @)
16 01264 (%5252¢ SuBZL 2,2 INESET OF "SEcKING ©", 10 vl33d veb291 RECL® IRECAL UNIT @

17 81265 ¢gosesn SSEEK PSTART UNIT @ SEEKING 17 ¢1384 v24vbda LUA 4,KB1Y 1ACLwSTATUS

10 ¢1gbo ©vbv23d N1QC uSKP 11SSUt (C) PULSE 1o 61330 123414 AND® 1,0,8IR JUATTEND" OID NOT SeT

19 v1267 va2en7y LA a,xBs 1y w1380 908403 JMP L, +3

28 vi274h 84433 UlA 1,08KP JREAD STATUS 20 61337 (80202 EnLT

21 ¢1271 187404 AND 0,8,82ZR 1"SEERING " BIT NOT 21 61340 ¢npayd JMP 05

22 01272 cwoed2 EnLT ICLEARED BY (C) PULSE 28 ©v134]1 ¢dv2en LLR 2,C74K ILHECKN FUR SHORTED

23 ¢1279 anvaove LUOPO 29 ¢ldde 1334ce any 1,2 TATTENTION LINES, ON A nmALT
24 24 1343 11edé SuB 4,2,82IR 1CK 1+ OTHER DONE FLUPS SET WITH
25 w1274 080241 Bi43 SETUP TCHECKR THE “CLEAR® 20 w1344 2ovede EnLt I"SeEx DINE 2"

26 81275 v3vdobY LUA 2,Kb14 JIRESEY OF "SEEKING 1" 20 wid4d ¢no24al LOOP

27 w1270 wR6237 SSEEX 3START UNIT | SEEKING, 27

28 21277 ¢64233 NIOC uSaP 11S8SUE (C) PULSE 28 piddn 22p15) w18 LuA @,NDSKS PATTEMPT TO OBTAIN

29 913@2¢ V270 LLA B,KB6 SREAD STATUS 29 v1347 tuvl2vv MUVK ¢, 9 J"SEEK DONE " FRQM

Jo 01301 06443} 0IA $,08kpP PUSEEKING 1" BIT NOY 36 e195¢ 1¢¥32¢3 MUVK d,¢, SNC 1A RECALIBRATE

31 ¢13e2 1374ud AND 2,1,8ZR JULEARED BY (C) PULSE 31 wlodl ¢iedld JuP 819 1(SKIP OVER IF WNO UNIT 1)
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SETPY

LDA
oos
LOA
LUA
ADD
voc
LOA

1)HUFF
1,08KP
a,TESTU
1,C17
1,0
8,08KP
d,K87

DOAS ©,U8KP
ITRwT
ERALT

Loor

SETPY

LDA
Dos
LOA
LOA
ADD
ooc
LDA

1,BUFF
1,08KP
A, TESTU
1,017
1,0
8,05KP
2,KB7

DuAS ¥,08xP
SuszL 2,2

WALT

NIOC OSKP
SKPUZ OSKP
EHALT

LouP

SETPY

LuA
oos
LOA
Loa
ADO
DoC
LUA

1,8UFF
1,DSKP
2,TESTU
1,C17
1,0
2,08KP
2,KB7

DDAS ¥,VUSKP
SuBZL 2,2

WALT

SUdZR 9,0

00A

8,05KP

SKPDZ DSKP
EHALT

LooP

JATTEMPT A COMPLETE WRITE
J(FIRST wRITE WITH wC OVFLO)
JONE SECTOR

JUNIT # ¢ SECT CNY
JSELECT UNIT

1WRITE ||
IWALT 12@MS OR UNTIL INTERRUPY
JTIMEOUT, NO INTERRUPT

JATTEMPT TO CLEAR “OP DONE"
IwITH (C) PULSE,

1SET "DP DONE™ WITH A ONE
PSECTOUR WRITE,
PSELECT UNIY

JWRITE |

1wALT 1Q@M3 OR UNTIL UONE
JATTEMPY CLEAR

1(C) PULSE DOES NQT
JCLEAR “DP DONE™ FF,

FATTEMPT TO RESEY
P"0P DONE" WITH "DP DATOA"
PAND "DATA @v,

)SET "DP DONE™ wITW A { SECT,
InRITE,

ISELECY UNIT

IWRITE |}

JwAIT 1o@M8 OR UNTIL DONE
JATTEMPT RESET

$"DP DATOA" AND "DATA Q" UOES
INOT CLEAR "DP DONE",

A Qo3d

82717
w2729
62721
w2722
ver23
62724
v272%
Baree
w2727
e273¢
varat
v273e
var3d
82734
w2735

82730
v2737
92740
waray
02742
w2743
02744
w274ad
02746
22747
6270
werst
02752
v2753
02754
02755

02756
02757
varsy
w2761l
62762
02763
veroa
02765
v2766
02767
¥277¢
w2771
war7e
war7i
vaz7a
02775
verze
0erz77

JMALN

¥o0240 D233

w2400
266633
v2u1n2
24z
123060
CLETER]
820067
w6110
152520
woo227
vE39733
vbs533
©0b242
cPp243

vob24anp
v24160
266033
v2vi152
024124
123000
ULRIX]
az2ene7
061133
152520
2086227
064433
P20n6e
{82434
w6242
0RL243

0Bo24¢
024160
0w66033
vee1d2
vea1zt
1230¢¢
CLEAR]
02udo7
w6313
152520
eeb227
065433
v2vice
vdoeil
143000
12¢414
206242
Lev24d

D243

Deo;:

SETPY

Lua 1, BUFF
voB 1,08KP
LuA ©,TeSTY
Lua 1,017
Ay 1,0

OuC o,0s5KkP
LDA ©,Kp7?
QOAS ©,USKP
SydZL 2,2
WALT

SKRPUZ DSKP
SKkPHZ OSKP
EWALT

LuopP

SeTPY

LDA 1,BUFF
pus 1,DSKP
LDA B, TESTU
Lua §,Ct7
AUD 1,0

00C @,08KP
LuA @,K87
DOAS ¥,08KkP
suszL 2,2
WAIT

DiA 1,DSKP
LDA 2,KBld
ANDN ©,1,82ZR
EHALT

LOOF

SETPY

LOA 1,BUFF
008 §,D8KP
LUA @, TESTU
LDAa 1,C17
ALD 1,8

00C 4,08KkP
LOA o,KBY
OUAS ©,LSKP
susZiL 2,2
WALT

0l8 1,08KP
LuA @,BUFF
LDA 2,C4p2
ADU 2,0
Susw |,6,S8ZR
EMALT

LoorP

JCHECK BUSY=DONE
JFOLLOWING A 1 SECTUR WRITE

JSELECT UNIT / 1 SECT XFER
INRITE |

PwAIT $82M8 (OR UNTIL "DONE"™)
JERROR IF ¥pP DONE" s 0

JOR "DP BUSY" ® §

ISEE IF A 1 SECTOR
INRITE CAUSES "DATA LATE"

JSELECT UNIT / 1 SECT XFER
IwRITE |}
IWALT 103M8, (OR UNTIL "DONE™)

PPREQI" DOES NOT CLEAR
1"0OP FLAG", RESULTS IN
TU"DATA LATE" STATUS,

JCHECK ENDING MEMORY
PADORESS (CA REGISTVER)
JFOLLOWING A | SECTOR #wRITE

PSELECTY UNIT /7 1 SECT XFER
IWRITE |}

IWAIT {BBMS ( OR UNTIL "DONE" )
JACL=ENDING MEMORY ADORESS
JCORRECT ENDING ADORESS =

1 (BUFF)+4@B+2, IN (ACO)

JENDING MEM ADOR ERRON,
JAC@sG00D
JACL19BAD



A QU39 ,MmAIN A A04L  JMAIN

a1 a3

02 23000 ¢P6247 DRG: SETPY JCMECK FOR PROPER ENDING 92 03063 vvb24dn D2Y: SETPY J1INSUKRE THAY "INC HEADQ®

99 ©v3e0l v24a16¢ LLOA 1,BUFF 1DISK ADDRESS FOLLOWING B3 WIeed y2p1bk LOA ¥,BUFF JFUNCTIONS PROPERLY

B4 2300A2 YOOI puB 1,08KP 13 SECTOR WRITE ON HEAD @ Q4 03IP6L V62733 008 ¥,DsxP STRANSFER 7 SECTORS Or 13
¥d 23¢A3 v2uidve LDA &, TESTU 1SECTOR @ ¥d vdpdo v2uib2 LuA 4,TESTU JSECTORS UEPENDING UPON

86 blIp04 pv24set LoA 1,C17 J*INC SC" CAUSES “SCie-SC8" 06 B3R67 w3p1dAR Lua 2,01YPE 1THE DISK TYPE

07 030D 12sveL ADD 1,0 §TO GO FROM 1111 TO Qd0e @7 43670 w2417 Lua 1,C1t

Q8 B3RO ¥bIBIY Doc @,08KkP JANU SETS "siv, 48 vAL7)L 1931v3 AUUL 2,2 SNC

99 03¢@7 vaeeo? LUA Q,XB7 By vde72 w2all7 Lua 1,03

10 V3ol v61133 QUAS ¥,USKP JARITE |} 10 0379 129vie Ao 3,

11 odel psesev SusZL 2,2 11 83674 v63r3d VoL v, DsKP JLOAD UNIT & & » SECTOURS
12 vde12 ¢Bo227 wAlLT IwALT 10@MS (GR UNTIL "DONEW) 1e 03e75 cewnne? LUA 7,Kp7

13 93013 206433 QIC 1, Dske JREAD ENDING UISK ADDRESS 10 v3E706 v61133 0uAS v,LSKP JnRITE 4}

14 03014 430133 LuA 2,Cpd7 14 ¢30877 15¢5¢0 Sugil 2,2

15 ©vd01d 147400 AND 2,1 IMASK OUT UNIT = 15 ¢310v 0AbLRE7 WwalT IWAIT 100 MS (OR UNTIL "DONE")
16 030816 v2ur6d LLA @,Kptl JSECTOR = § 16 ¢31P) 260488 DIC {,08kP IREAD ENDING DISK ADOKESS
17 0317 122414 Suse 1,0,32k 17 63102 2306143 LLA 2,Ce37

18 vduv2e v0o6242 ERALT TENDING OISK ADDRESS NOT 18 03103 147400 AND 2,1 PTHROw AWAY UNIT &

19 03021 0do24] LogpP INEAD=B, SECTQR=1, SCe=0 19 03lea p2v212 LDA @,Ca2¢ $ACu=G0O0D, HEAU®] SECTet!
20 20 v31¢5 122414 Suds 1,@,52ZR 1aCieBAy

21 vdpee2 vnoz4e D27: SeTPY JATTEMPT A 2 SECTOR 21 03ifo Quwv2d2 EnaLT JOHECK MADV HOM™, WINC HEAD"
22 03223 V20160 LUA B,BUFF IwRITE, 22 231w7 #ob243 Loor

23 03e24 062033 008 2,08KpP JFIRST ATTEMPT AT A WRITE 29

24 03025 e2¢ib2 LDA 4, TESTU JLONGER THAN 1| SECTOR 24 ¢3llo uMb24d D3Y: SETPY JATTEMPY A 16 StCTYOR wRITE
25 23026 ¢24174 Lba 1,C16 25 #3111 ¢2eiov LUA P, 4uFF IVERIFY CURKECY ENDING

26 03027 1230ev AUV §,0 20 ©¥3112 v62nId 008 ¥, D8KP JUISK AUDRESS

27 03230 vEIKNIY 0uC @,0sxpP JSELECTY UNIT /7 2 SECTURS 27 031138 @2ude LuA @,TeSTU

28 03031 v20ne7 LuA d,KB7 28 03114 V63033 UUC B, D8KP JUNLIT & / 16 SECTYORS

29 23832 v61133 Q0AS ¥,0LS8KP TwRITE |} 29 03115 v2vre? Lba v,KB7

30 v3e3d 152520 suBiL 2,2 38 w31t 861183 QUAS ¢,USKP IWRITE |1

31 ¢d¢34 poo227 WALT InALT 1PaMS (OR UNTIL "“DONEY) 31 03117 1des20 SuBZL 2,2

32 03635 bodasd 0IC 1,08xP JREAD ENDING DISK ADORESS 32 w3120 vuwo2e? WALl IwALY 128M8 (OR UNTIL "DONE®)
33 03036 20133 LuA ¥,C037 IMASK OFF UNIT 33 03121 vb04asd bBlC 1,08KP JREAD ENDING DISK ADDRESS
34 23237 1087400 ANU 8,1 34 ¢dj2e ¢2uvod Lua ¥,X89 JSECTOR 4

35 vdedu paveoa LuA A,Kply 35 03128 w34n70 LOa 3,Kb6 JHEAD 2

36 ©luvd) 12¢414 Sub® 1,¢,82R JENUING DJSK ADORESS NOT 36 03124 p3¢1dC LuA 2,DTYPE

37 ©3e42 vob242 EmALT InEAD»Q, SECT=2, SCs=0 37 63125 1591¢d AVDL 2,2,5NC JSKIP IF 2311

38 93043 006243 LOoP $JACosG0C0 ADON, ACL8BAD 38 63126 §702e¢ MOVIR 3,3 IHEAD |}

39 3y w3127 16300V ALD 3,4

40 V3044 2PL249 D28 StTPL JTATTEMPT A 2 SECTOR wWwITE 4y ¥313¢ 34133 Lua 3,Cud7

4] 03udd ¢2vi6e LUA &, BUFF 41 03131 10740V AND 3,1

42 23¢d0 ¢b2nd3 Uy B,08KP 42 03132 122414 Suds 1,0,5IK JACL=ACTUAL ENDING OXSK ADDRESS
43 03247 220152 LUA 4, TESTU 43 w3130 ¢av242 EnaLY 1ACo=CORRECT ENDING DISK ADDRESS
44 o345 ¢24174 LuA 1,016 44 ¢3134 000243 LOoF 3 16 SECTOR TRANSFER,

45 43¢d1 123eye ApLu 1,0

40 93pde vbdRsd QuC ¢,USKP PSELECT UNIT /7 2 SECTURS

47 03ed$ ¢2cne7 LuA B,Ky7

43 03654 061133 DUAS ¢,DSKP 1WRITE ||

49 B3Ies5d 152520 SuBZl 2,2

5S¢ ¢3edb v06227 WAIT IWAIT 10AMS JUR UNTIL "UONEY)

S1 63¢857 ¢64433 LIA L,D8KP IREAD STATUS

52 v3ebe 063633 SKPUN DSKP IND "DP DONE™

53 ©vdedl vuv242 ERALT JFOLLOWING 2 SECTOR wWRITE

54 03¢6e ¢¥0243 LUGP 1(AC1)STATUS REG,
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21
02
23
a4
a5
vo
07
28
2y
10
11
12
13
14
13
{0
17
18
19

83135
03136
03137
©03ide
vdiay
v3jd2
¥3i4y
v3ida
v3i4%
03146
w3147
03ide
¥31idy
vdi152
63159
03154
¥3155
03150

43157
“dibe
CRELH
03162
23163
03164
03165
v3it6o
03187
83170
317y
03172
03173
83174
03175
63176
v3i177
wleew
"EYLEY
vizee
vdzvs
vd2na
032md
v3zed
v32e7

0321y
vdglt
vd212
03213
03214
03215

JMAIN

vPb24V DILL
w2plop
c62693
020152
CLRTKRS
02p067
v61133
152528
LYY
v2viop
v24roR
03073
123000
14300w
065433
122414
©veo6242
0e6243

0e624p DIZ3
v2v1de
"RITYY
181112
280avd
151400
1012¢2
151400
vajeer
©24102
123000
2630833
vaviop
064833
UYL
©v61199
15252¢
vieb2e7
264433
v2uey2
107409
1A6484
00242
086243
veode?

vedsett

0eee/76 DADYE
004590

V11676

108021 DAU4:
0BY0ed EUCNT?

SeTPL

LUA B,BUFF
Lys 3,08KP
LUA &, TESTU
voC ©,D8KP
LDA B,Kb?
DuAS v, USKP
SudzL 2,2
wALT

LDA @&,BUFF
LUA 1,KB14
LUA 2,KB3
ADLD 1,0

Ay 2,9

019 {,08KP
Sudw 1,0,52K
EHALT

LOQP

SETPY

LuA ¥,DTYPE
LUA 2,0A01e¢
MOVLM @,0,82C
JMP L ed

INC 2,2

MOVR 0,¢,S51C
INC 2,2

LA 0,0,2
LDA 1, TESTU
ALD 3,0

puC 2,0SkKP
LuA @,ByuFf
ous ©,DSKP
LuA @,KB7
VUAS 0,uSKP
susiL 2,2
WALT

0Ia {,0SKP
L0A 92,0404
AND 8,1

SusR v,1,SIK
ERALT

LogpP

JMP D3s2A

otl
676
4530
11676
180021
2¢

PATTEMPT A 16 SECTOR wRITE
TANU VERIFY CORWECT ENDING
JMEMORY ADDRESS

TUNLIT ® 7/ 16 SECTORS
IWRLTE ||

IwALT 19@MS (OR UNTIL "UONE®)
PSTARTING AUDKESS

} TwO

1 14,002

JENUING MEMORY AODRESS
JERROR FOLLOWING A 16 StCTOR
1ARITE

1ACR=GOUD

TACLSBAD

1CAYSE "END OF CYLINDER*
1TO OCCUR DURING A
1¢ SECTOR WRITE

1CANTRIUGE DISK

FSKIP IF 2311 D18k PACK
12314 0ISK PACK

JGET PRUPER 018K ADOR&SS YO
JCAUSE "“EoOC*

1ADU IN UNIT &

JFINALLY

1LOAD MEM ADDN,

IWRITE 1|

ITwAIYT {0@MS (UR UNTIL "DONEM)
TREAD STATUS

IND M"EOC" OR "ERR® QR “DP DONE"
JFOLLOWING wRITE OVER END CYL
JACOSEXPECTED ENDING STATUS
JACI=ENDING STATUS

J1CART HEAD 1 SECT 13 2 SECTORS
12311 HEAD 9 SECT 5 2 SECTORS
12314 HEAD 23 SECT 13 2 SECTORS

P"OP UDNEM,"EQCY,"ENRY,STATUS MASK,

A Pude

01
[-¥3
23
24
2>
Qo
a7
(1]
@9
1¢
11
12
I
14
19
16
17
1o
19

w3zt
vdeyr/
03220
vdezl
RYY
03223
¢de24
0322%
viz2o
v3z27
03239
v3e3l
¥3232
¥3e3y
w3234
03e3d
i3ec3o
03ed’
vledu
03eal
03242
0324
h3244

aMALN

8024y D3I2A:
veKibe
181113
nhpd23
c2epod
cdp?77?
c2u1d2
063033
n2vity 0J2nt
w82m33
vw2uno7
vo1133
152%2¢
cBo227
¥64433
620757
17400
146415
Kdyaed
014754
oo¢7e4
web242
0eb243 psacs

SeTP!

LDA Q,0TYFE
muvis 9,@,SNC
FLIJEVRY-18
LuA #,xkBl1
8TA 2,EUCNT
LOA @, TeSTU
DUC @,DSKP
LLA ©,BUFF
DOB B,08KP
LOA ¥,KB7
DUAS ©@,DSKP
sudzL 2,2
WALT

DIA {,DSKP
LDA @,0AD4
AND 7,1
SuBse v, 1,8NR
JMP L, ed

0SZ EUCAT
JmMP D32b
EMALY.

LOUF

JuRIVE DISK AUAPTEK

PINTO END OF CYLINDER TQ
JCHECX INC WD FLOP IN
JTADAPTER LOGIC, EOC

JFOR CARTRIDGE OCCURS ON
12NU wRITE CYCLE,

1

)

[

JEQCNT

116 SECTOR WRITE CYCLE
JCOUNTER IS LUADED wItH
imAx, NUMBER OF LOOPS
JREGUIRED TO ACHWIEVE

JAN EOC AFTYER A START
JFROM WDQ, SECTUR @,
1%811(C) OCTAL 20,

InND EQC & MORE LOOPS

JNO EOC, CK INC HD, HMEAD,&
1e0C FLUP IN ADAPTER LOGIC,



A V243

[}
[-H]
23
(-2}
.k}
Qo
Q7
1]
ey
18

93245
83240
w247
03258
83251
v32%2
03edd
03254
03295
83256
03ed7
03260
0326}
23262
83263

83264
©0326%
@3266
03267
v3e7e
"RYZAY
vdzre
03273
03274
3275
©vda7o
e3z77
w3300
03301
03302
v33ed

0334
03ies
03306
vdde?
0331w
03311
¥3de
03313
3314
¢331%
AERY-]
03817
LRE ]
"RET-3Y
3322
3323

«MAIN

ve6240
82e152
v24121
t23000
CLEIXR]
22¢874
ULELER]
1024y
ve1133
1%252¢
VLYY
€04433
125113
weo242
©ve6243

peb240
vag1d2
vaagal
123000
063033
220074
0620353
lecaee
261133
132520
bavee7
¥b64433
e2e0ee
123414
006242
¢«¥024)

0624
v2u1d2
vaas12y
1200vv
66333
v2ver4
062033
10408
#61133
15252¢
vee227
965483
vavel7
12414
400242
¢06243

D34

D34

PRER]

SETPY

LOA @&,TESTU
LOA §,C17
ADD 1,8

D0C @,08kP
LA B,KB2
DB 8,D8KkP
Sus 0,9
DUAS @,D8kP
sSuniL 2,2
WALT

DIA 1,DSKP
MOVLE 1,1,8NC
EmALY

LooP

SeTPY

LOA @,TESTU
LD 1,C17
Ayp 1,9

DUC 2,DSKP
LDA @,xp2
DO8 9,D8KkP
Sup 2,9
OUAS 4,08xP
sy8iL 2,2
WAIT

DIA §,08KP
LUA 2,XBi4
ANU® 1,8,52R
EnALT

Loar

SETRY

LLA 4, TESTU
Loa §,C17
AYO 1,¢

vuC 9,D8KP
LA v,K82
DUS A, 08KP
Sug 2,0
DOAS ¥,0SKP
SuBZi 2,2
WAlT

0IB 1,08KP
Lua 3,Ccedm
Sunda 1,6,52ZR
EmALT

Loorp

JATTEMPT A READ
P( FIRSY READ 11l )

JUNIT % / § SECTOR xFeR
1ICA & 22000
JREAD |

INAIT (@PMS (OR UNTIL "UONE™)
IREAD STATUS

1 DONE 7

IND "DP DONEY" ON READ
TACLsBAYD ENDING STATUS

JATTEMPT A READ
1 1 StCTOR

JUNIT & / | SECTOR XFER
1CA = 2p000
IREAD U}

ImALT 120MS (OR UNTIL "LONEM)
IREAD STATUS

JROATA LATE" STATUS ON

1A | SECT READ

JACL®BAD ENDING STATUS

JTATTEMPT a READ
1 L SECTOR READ

! UNIT & 7 1 SECT XPEN
1CA = 20000
IREAD U}

IwAIY 10248 (OR UNTIL "DONEM)
JREAD STATUS

JENUING MEMORY ADDRESS

11S wiRONG FOLLWGING | SECT READ
1ACo=G00D

1ACLEBAD

A @uad

2
d2
23
24
('L}
"1
a7
(-1}
oy
18
11
12
19
14
15
16
17
18
19
20
21
22
23
24
2%
20
27
26
29
k1
3L
32
33
34

63324
«3325
¢3326
©3327
v3dde
03331
¢3332
€3333
03834
0333%
93336
03337
RRLT]
834y

23342
03349
©3344
©¥33as
RERL
vdday
v3350
PAELH
v33de
63353
©3354
v3350
0ddde
63357
¢336y
©3361

e MALIN

vas24¢ Dol

20152
w4124
1286¢w
063033
vape74
662033
vop133
1925¢w
vun2e?
'YL IY4
123414
006242
vB6243

e2vyide
18112
annale
[X1-r X
v2e152
va4ere
123e00
¢63esd
veevia
[LPTER]
[{LRER]
15z52¢e
veoL227
125113
cv0242
¢00243

0373

SETPL

LA 3, TeSTU
Lua ,C17
AUD 1,0

LDUC ¥, LSKP
LbA v,Kp2
oys n,08KP
N[OS USKP
Susil 2,2
WALT

Lua 2,C70
AND® 1,0,SZk
EMALT

LOUP

LuA 3,0TYPE
MOVL @40,82C
JMP E}

SETPY

LDA 2,TESTU
LA 1,Kb2
Auy 1,¢

VoC 4,08xp
Loa #,KbB2
Dud 7,05«P
NIOS USKP
suBsl 2,2
WalT

MOVL® 1,1,SNC
EHALT

LuoP

TATTEMPY A READ
)\ SECTOR READ

FUNIT # / 3 SECT xFER

1CA = 2002002
TREAD |}

IWALY Lu@MS (UR UNTIL “DONE®)
FPAC1®STATUS

JERROR STATUS FOLLOWING &
TREAD, "SEEK ER", OR "AUDRESS/
JUNSAPEY

11F CARTRIDGE DISK

JUON'T ATTEMPT A FORMAT
1MODE READ

JATTEMPT A READ

1IN THE FORMAT MODE

1(FIRST USE OF FORMAT MUDE)

JUNIT & FORMAT mMODE BIT

1LA = 20000
TREAD|!

IwALT §0@MS (OR UNTIL "DONE")
JACL=STATUS

INO "OP DONE" FOLLOWING FMT READ
ICHECK "F DONE","R/w WONE"




A Qu4d

21

[ AELY]
83363
03364
83365
063366

¥d367
¢337¢
03371

03372
83373
63374
833875
23370

03377
vd400
"R LT-F
03402
034023

03404
034
034026
93487
CREEY)

03411
83412
23413
Q3414
03415

03416
03417
03420

03424
03422
03423
03424
03425

0l420
0d427
23430
03431
a3432

03433
03434
03435
03436
03437

JMALN

606237 E1l
ve6261
vaveee
006242
venae2

006255
"LEY3S-]
geoe3de

ve6257
wasdse
eepey?
206242
[LLLRY

uB6256
0673
veoni?
006242
200405

oeo206k
206337
cue7dn
006242
©veo243 ELED

cee237 E21
guo2n}
(LT 12714
¥e6242
eepaz2

20625%
005214
286330

eoo2d7
peodde
vooel?
206242
o042

va0256
0eo673¢
[LI'TE%4
000242
Qe04apd

06260
CLLERT)
eeo73e
¥86242
©¥B6243 E2E1

JSR #]SET
O0SEK

]

EMALY

JMP ELE

GENUAT
LERODS
PRGEND

WRITE
PRGEND
17
EMALT
JMP ELE

READ
PRGEND+4B0
17

EHALT

JmP ELE

CHECK
PRGEND
PRGENU+40Y
EHALT

LooP

JSR #ISET
DOSEK

2

ERMALT

JMP E2E

GENUAT
ONES
PRGEND

WRITE
PRGEND
17
EHALT
JMP EQE

READ
PRGEND# 4B
i7

EMALT

JMP EQE

CHECK
PRGEND
PRGEND+ 402
EHALT

Loop

100 SEEK/WRITE/READ

JCHECK DATA

ISEEK CYLINDER ZERO

JTERROR OURING SEEK, ALisSTATUS
ISKIP REMAINDER OF TESY

JUENERATE DATA
JOATAmALL ZEROS
J1DATA BUFFER ADORESS

100 THE WKITE

TUATA BUFFER ADDRESS
1HEADed, SECT=0, { SECTOR
JERROR IN WRITE, ACLaSTATYS
JSKIP REMAINDER OF TESY

IREAD THE DATA

1DATA BUFFER ADDRESS
tHEADD, SECT=R, 1 SECTOR
TERROR IN READ, ACI=STATUS

JCOMPARE DATA BUFFERS
16000 BUFFER
JOUUESTIONABLE BUFFER
JERROR, ACQaGUOD wORD
JACLuBAD wORD

100 SEEK/WRIYE/READ

JCHECK DATA

1SEEK CYLINDER ZERO

JERROR DURING SEEX, ACYI®=STATUS
ISKEIP REMAINDER OF TEST

J1GENERATE DAYA
JOATASALL ONES
JOATA BUFFER ADDRESS

JU0 THE wRITE

JOATA BUFFER ADDRESS
1HEADQ, SECT=-0, § SECTUR
TERROR IN WRITE, AC1n§TATUS
$8K1P REMAINDER OF TEST

JREAD THE DATA

JOATA BUFFER ADDRESS
tHEAD=B, SECTed, { SECTOR
JERROR IN READ, AC1®STATUS

JCOMPARE DATA BUFFERS
16000 BUFFER
JWUESTIONABLE BUFFER
JERROR, ACP=GOOD wWORD
1AC{®BAD WORD
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vlady
¥344y
03442
03443
03444

0344
03446
v3aay

0v345¢
V34514
03452
03453
03454

0w34dS
"R ri-1-]
©3457
034ty
0346}

03462
03463
034t4
03405
v3abo

03407
03470
034714
83472
w3473

83474
v3475
034706

w3477
LRELY
03%@y
nddve2
©v3%0

UAELL)
vised
©wides
vdda’
R E-3Y]

03513
w3512
03513

> 93314

v3d15

JMAIN

¥n0287 EJI
[2"1.F1-3}
vloRue
ve6242
LYy

006253
wu5233
0R63d¢e

weoees?
vese330
(1T 13%
veb242
280412

Ll LY
ee6730
CLII2%%
viev242
vévaes

ceo2en
PR
one7 3R
06242
000243 E3ES

0406237 E43
ca6261)
bevAen
ve6242
pvgdz2

080255

©05223
CLEETY

waL257
0AL33P
[LI12%4
pob242
wavae12

06256
©vae73n
[1IT3%Y
0va6242
vauans

[LLYa1d
(12 B 12
beo730
006242
606243 Eak:

JSR O]ISET
ousex

]

EHALT

JMP EJE

GENUDAT
NUMSEy
PRGEND

WRITE
PRGEND
17
EMALT
JMP ESE

REAV
PRGEND+429
17

EMALT

JMP EJE

CHECK
PRGEND
PRGEND®420Q
EMALT

Loop

JSR @ISET
00SEXK
e

EmALT
JMP E4E

GENUAT
ALTY
PRGEND

WRITE
PRGEND
17
EHALT
JMP EdE

READ
PRGEND#4R0
17

EmALT

JMP EME

CHECK
PRGEND
PRGEND+400
EHALT

LooP

JLO SEEK/WRITE/READ

JCHECK DATA

JSEEX CYLINDER IERD

JERROR ODURING SEEK, ACI®=STATUS
JSKIP REMAINDER OF TEST

JGENERATE DATA
TUATASNUMBERS @=377
JUATA BUFFER ADDRESS

100 THE WRITE

JUATA BUFFER ADDRESS
IHEAD=DQ, SECT=B, 1 SECTOR
JTERROR IN WRITE, AC1s8TATUS
JSKIP REMAINDER OF TEST

TREAD THE DATA

JTOATA BUFFER ADORESS
IHEAD=8, SECT=B, 1 SECTYQR
JERRQR IN READ, AC1sSTATUS

1COMPARE DATA BUFFERS
16000 BYFFER
FPWUESTIONABLE BUFFER
JERROR, ACQeGOOD wORD
1AC1®BAD WORD

100 SEEK/WRITE/READ

JCHECK DATA

JSEEX CYLINDER ZERD

JERROR DURING SEEK, AC{s=8TATUS
JSKIP REMAINDER OF TEST

JGENERATE DATA
JOATA PATTERN = 1pi0101 ETC,
JUATA BUFFER ADODRESS

JUO THE WRITE

JUATA BUFFER ADDRESS
1HEAD=2, SECT-8, 1 SECTOR
JERROR IN WRITE, AC18STATUS
)SKIP REMAINDER OF TEST

IREAD THE DATA

JDATA BUFFER ADORESS
INEAD=D, SECT=0, 1 SECTOR
JTERROR IN READ, AC1sSTATUS

JCOMPARE DATA BUFFERS
16000 BUFFER
JWUESTIONABLE BUFFER
JERROR, ACO®GOOD wORD
JACLSBAD AORD
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e! /3%
02 03516 vu623” EST JSR SISEY )00 SEEK/WRITE/READ 22 widad v2e142 LOA @,RANDOM
83 03517 ¢mre2by 008EX JCHECK DATA 03 vdbdn vanyad STA V,RELKAN
¥4 03420 ABERLR 2 )SEEK CYLINVER ZERO B4 0347 200237 Eb1 JSR O[SET 1L0 SEEK/WRITE/READ
85 03521 ¢BoL242 EHALT JERRQR DURING SEEK, AC1sSTATUS B85 vw3bBp eeov26l DoseK 1CheCK DATA
86 03522 wBv422 Jmp ESBE 1SKIP REMAINDER OF TEST 26 v3I5d1 wlwbL? 2] 1SEEK CYLINDER ZERO
o7 @7 03552 wwb242 EnaLT TERROR DURING SEEK, AL1wSTATUS
28 03520 ¢0oRLS GENDAT 1GENERATE DATA A8 w3dOY vALe24 JMP EGE PSKIP REMAINDER OF TESY
29 ©3Ibs24 pos2eS ALTO JOATA PATTERN = 2101019 ETC, oy
1Y 03525 216330 PRGEND POATA BUFFER ADDRESS 10 w3bb4 Y2¥143 LOA 2,RELRAN
i1 11 vdbdH g4ar142 STA 9,RaNUOM
{2 03526 ©v62d? WRITE JLD ThE WRITE 12 03556 v0o2b5s GENDAT TWENERKATE DATA
18 03527 pwolide PRGEND JUATA BUFFEK ADDLRESS 13 ¢3537 gudnsy RAN JUATA = RANDOM
14 03836 peunl? 17 JHEAD=2, SECTeq, | SECYOR 14 (3564 ¥RO330 PRGENY JUATA BUFFER ADDRESS
15 ¥3531 pubh242 EnALT JERROR IN WRITE, AC18STATUS 19
16 v3532 sewdy?2 JMP ESE JSKIP REMAINDER OF TEST 16 03561 Q06207 WRITE JUO THE whITE
17 17 03562 wnbISE PRGEND 1OATA BUFFER ADDRESS
18 3533 Y6238 REAU 1READ THE DATA 18 03503 vBwrl? 17 THEAD=2, SECT»2, 1 SECTQR
19 03534 eve73e PRGEND*4QQ 1DATA BUFFER ADDRESS 19 v3dB4 pmo242 EMALT TERROR IN WRITE, AC1aSYATUS
20 v3535 yeeay? 17 1READ=Q, SECT»2, | SECTOR 20 35065 yowdy2 JMP EGE JSKIP REMAINDER OF TEST
21 ©3536 ¢pR6242 ENALTY JERROR IN READ, ACla8TATUS 21
22 03537 vevaLd JMP ESE 22 ©3obn YRL2LE REAU IREAD THE DATA
23 29 03567 ¢no73L PRGENU*402Q JUATA BUFFER ADURESS
24 03540 ¢R6200 CRECK J1COMPARE DATA BUFFERS 24 03d70 c¢dvel? 17 JHEAD=D, SECTe@, 3§ SECTOR
25 0341 w33 PRGEND 16000 BUFFER 25 ©3571 wv0o242 EHALT JERROR IN READ, ACIsSTATUS
26 3542 ¢n673P PRGENU®40D 1WUESTIONABLE BUFFER 20 3572 ¢Coded JmP E6E
27 ¢3543 vuv242 EMALT JELRNOR, ACQsGQOOD wORD Q7
28 03544 YU6243 Ebe: Loov JAC1SBAD WORD 28 6IO73 de06200 CHECK JCOMPARE DATA BUFFERS
29 v3574 vu633e PRGEND 15000 BUFFER
30 23575 gev7ew PRGEND*4QY JTWUESTIONABLE BUFFER
31 V376 286242 EnaLT JERROR, ACOsGOOU wORD

32 ¢3877 ¢0b2ad EbEL LOoaP 1ACISBAD WORD




A QYdy MAIN
[}
(X3
23
va
-k}
-1}
Q7
08
29
10
11
12
13
14
15
16
17

JUISCUSSIUN OF TESTS E7/E¢ AND ES/El0

' AT THRIS POINT IN TESTING IT WAS BEEN DETERMINED
JTHAT REAUING AND WRITING CAN BE PERFORMED COKRECYLY, THE
INEXT FQUR TESTS ARE A CYLINDER ADODRESS CHECK, CYLINDERS
JARE FIKST SELECTED IN ORDER (Be3{2) AND DATA EQUAL TO THE
JCYLINDER NUMBER I8 WRITTEN (TEST E7) ON HEAD=Q

JSECTUR~® OF EACH, THE FULLOWING TESY THMEN READS THIS DATA
JBACK IN THE SAME SEQUENCE IN WHICH IT wAS WRITTEN, IF ONE
JCYLINDER IS5 wRITTEN ON MURE THAN ONCE DUE TO A (ALWAYS 2 OR
FALWAYS 1) CYLINDER ADURESS BIY LINE AN ERROR WILL SHOW UP
JIN THE DATA COMPARE CHECK,

) 1.E, IF "CyyL 4" IS ALWAYS A ZERO THEN AN ATTEMPY
' TO SEEK TO CYLANDER 4 ACTUALLY SELECTS

[ CYLINDER @, OATA WORDS OF "4" ARE WRITTEN
] THERE AND WHEN THE UATA AT CYLINDER @ IS

’ LATER REAU AND CMECKED IT WILL BE "4V wHEN
’ 1T SHOULD Bt "av,

JTESTS E7BEH CHECK ALL CYLINDERS IN SEQUENCE Pe312
TAND TESTS E9REL@ CHECK THE CYLINDERS IN OREDER
JFROM 312 TO @, USING THE COMPLEMENT OF THE CYLINDER
INUMBER AS THE DATA wOKWDS,

A 095¢

21
02
23
04
[E]
o
07
L]
0y
1o
11
12
19
14
15
10
17
18
19
20
21
22
29
24
FE]
26
27
28
2y
30
31
32
33
34
3s
36
37
3
39
40
41
42
43
44
45
40
47
48
4y
S50
51
52

B30myY
2112}
vdvwb2

RLIR]
03604
03bad
CELTdY
vion7
v3ble
v3611
yddle
03613
03614
03615
©v3o1b
'RI-3W4
vdo2e
03021
w3622
v3ba2d
03024

43625
03626
03627

03630
03631
030632
03030
©¥3034
'ELRE
03636
03637
8364y
v3b4l
RLTY
©3043
3taq
v3bab
v3bao
w3647
P36d0
v3091
vdode

oMAIN

102400
2646403
#0237

006261
vovave
0ne242
TTEEEY
206253
85231
0n6330
pes257
ges33e
pecey7
086242
vBvdp!
©06243
viv764
020763
v242e7
122427
000756

102400
Vao4vd
000237

weo26!
veueeo
[TTYLY]
vev412
vo6256
006330
Qouvn17
ve6242
QB048S
026774
wapv707
122414
2B6242
v06243
©lo703
02762
neaze?
122427
wev75%

€73

£7.118

E7ES

E8:

8,11

E8,28

EBE:

SuB 4,4
STA 8,E7,1
JSR OLSET

VOSEK

]

EHALT

JMP E7E
GENUAT
CYLN
PRGEND
WRITE
PRGEND

17

EMALT

JMP el
LuorP

I8z E7.1
LOA 2,E7,1
LoA 1,C4812
SudZ 1,4,88BN
JMP E7

sus 2,0
STA ¥,Eb,!
JSR 018ET

0osex

']

EmALT

JMP E8E

REAY

PRGEND

17

EnALT

JMP EBE

LOA 1,0E8,2
LA #,EB.Y
SuBa 1,08,8ZR
EHALT

Loop

ISZ E8.1

LDA 2,E8,1
Loa {,C312
SuUBZ t,6,S8N
JMP EY

JCYL. ADORESSING CMECK, SEE DJSCUSSION
JPRECEDING E?, WRITE ON HEAU=D, SECTORe@
JUF EACH CYLINDER, 1IN tACH SECTOR DATA
JEQUALS THE CYL #, WRITE IN ASCENDING
JORLER FROM CYL @ TO d12,

1 SEEK

JCYLINDER NUMBER (IT CHANGES)

JERROK DURING SEEX, ACisSTATUS

JSKIP TO END OF TEST

JGENERATE DATA

JADURESS OF DATA GENERATOR

JUATA BUFFER ADDRESS

IWRITE |

JUATA BUFFER ADDRESS

JOISK ADDRESS

JERROR DURING WRITE, AC1aSTATUS

F(E741)8CYL &
Ju0 IT ONCE FOR
JEACH CYLINDER

JCYLINDER ADDRESS CHECK, SEE DISCUSSION
JPREVIOUS TO TEST E7, READ FIRST SECToR
JUF EACH CYLINDER AND CHECK POR PROPER
JDATA, IN EACH CASE DATA SHOULD EQUAL
$THE CYLINDER #,

1 SEEK

JCYLINDER NUMBER (IT CHANGES)

JERROR DURING SEEK, AC1sSTATUS

JREAD

JOATA BUFFER ADDRESS

JuISK ADDRESS

JERROR DURING READ, ALI®STATUS
15KIP TO END OF TEST
JFIRST WORD IN DATA BUFFER
pSHOULD = CYLINODER #
1ACY®6G00D

JAC1=BAD

JREAD THE TEST DESCRIPTION
FREPEAT THE TESY FOR

seACH CYLINDER



03650
vded7
75 1-1-1")
03661
vdbbe
83063
03664
"ELLE]
03666
03667
63670
vdo74
ede72
03673
v3v74
PRITE]
83670
43677

URIAA
edrel
vd7ee

03703
v3’ed
63705
037¢06
8377
03719
w3711
v374¢
¥3713
03714
©vd71o
w3716
63717
w3720
037214
w3722
v3729
03724
vd72%
vd72¢e

oMALN

p2v2e?
vavaud
ves297

1411}
vALBLY
©vooL242
Q064
¥Ro25%
bed2e?
vaodse
086257
¥0633e
' LI12%4
va6242
[ LLT3
0B0243
14764
vevdvi
28702
1P116d
vBv756

p2eev?
¢dgdid
006237

vide2ey
eouvane
806242
CLIEER]
voo250
eR633R
vageL7
g06242
BeY4ce
eev77e
v2u707
10¢vvee
122414
wew242
©vRo243
©e14762
[T LRI
Y ld
181163
veu7oé

E9s

Evall

EYES

eLat

El¥,18

El9,23

EL14E?

Loa ¥,C312
STA ¥,E9,!
JSR @1SeT

DOSEX

]

EMALT

JMP ERE
GENDAT
CYLnC
PRGENY
WRITE
PRGENUY

17

EnALT

JMP el
Loop

USZ Ev,1
JMP e
LDA 4yE9,)
MUVL 2,0,SNC
JMP EY

Lba 2,C312
STA 2,E10,1
JSR OISET

DuSEK

]

EmALT

JMP Ejdc
HeAD

PRGEND

17

ENALT

JMP E1BE

LDA 1,ftlu.2
LUA @,E48,1
coM 2,0

Suda },4,82R
EMALT

LaogP

0sZ B3l
PLLEE Y

LUA 4,E1d.t
MUVL ¥,8,SNC
JMP E10

1CYL, ADDRESSING CHECK, SEE DISCUSSJION
fPRECEDING TEST E7, WRITE UN HEADe2
1SECYQR=0, UF EACH CYLINDER, IN
PEACH THE DATA wORDS EQUAL THE COMP,
10F THE CyL #, WRITE IN DESCENDING
JORUER FROM CYL 312 T o,

15EExK

JCYLINDER NUMBER (IT CHANGES)

JERROR DURING SEEK, AC1sSTATUS

PSKIP TO END OF TEST

T1GENERATE DATA

JADURESS UF DATA GENEKATOR

JOATA BUFFER ADDRESS

InRITE |

JUATA BUFFER ADDRESS

JulSK ADDRESS

TERNOR QURING wrITE, AC ®STATUS

1(E9,1)=CYL ¥

100 1T ONCE FGOR
JEACH CYLINDER

JUYLINDER ADDKESS CHELK, SEE DISCUSSION
TPREVIOUS TO TESY &7, WEAD FIRSY SECIOR
yoF EACH CYLINDER AND CHECK FOR PROPER
JUATA, IN EACH CASE DATA SHOULD EQuAL
1THE COMPLEMENT OF THE CYL #

1SEEK

JCYLINDER NUMBER (17 CHANGES)

JERROR DURING SEEK, AL)1aSTATUS

IREAD

JOATA BUFFER ADDRESS
JOISK ADORESS

JERROR UURING READ,
ISKIP TO END OF TEST
I1FIRST WORD IN UATA BUFFER
ISHOULD s CYLINDEK #

AC1aSTATUS

JACORG00D

1ACL3BAD

JIREAD THE TeST DESCKIPTION
tREPEAT THE TEST FOR

JEACH CYLINUEK

A Yude

2}
a2
a3
04
[}
"1~}
w7
-1}
¢y
1o
11
12
19
14
15
10
17
lo
iy
2v
21
22
28
24
20
20
27
28
29
3v
31
32
39
34
35
36
a7
3u
3y
40
41
a2
43
44
45
40
a7
48
4y
5¢¥
51
S5¢
53
54

63727
03730
637134
03732
v3738
03734
w3730
w3736
03737
w3/ 4y
63744
83742
63748
w3744
03745
63740
03’47
©d7%

w3751
83752
03799
w3/ b4
¥375>
83750
©d757
0v376y
w3761
v37be
03763

W MALN

102440
04107
vauiel
©0ap41d
wde237
["I’L-Y1-3Y
woveeR
uAb242
vdgall
QBL255
B85252
vu633Q
LYY
626330
P11
06242
[LLLI2Y
2AL243

wiv1d?
826773
024063
128000
vau77n
wa41dy
vdv2eD
127103
w32l
1124uva
020750

JOISCUSSIUN OF THE SECTOR AUUNESSING CHECK.
J(TESTS E11/E12 AND EL1S/E14)

JUSING CYLINDEReB,

HEAD=2 TEST E11 WRITES ON

JEACN SUCCESSIVE SECTUR INDIVIDUALLY FROM Re85,

JOUR ¥=11,
1THE SECTUR NUMBER,

IN EACH CASE

EACH DAYA WORD EQUALS

TEST EL2 WEAUS THE INDIv~-

JIDUAL SECTOHS BACK IN THE SAME ORDER AND

JCHECKS TmE DATA,

TESTS E13/E14 PERFORM THE SAME

JTASK EXCuPT TWAY THE SECTOR SEQUENCE IS IN THE
PREVERSE ORUER AND THE DATA WKRITTEN EQUALS THE
1COMPLEMENT OF THe SECTQR NUMBER,

JTHIS TEST 1S DESIGNEY TO CATCH ERRUNEOCUS SECTOR
ISELECTIUN ERRORS,

leEs

[,

ELLs

Ell.18

Elles

IF "scan
2 IS SELECTED,
BE CHUSEN AND "2

IS ALWAYS AT GROUND wHEN SECTOWK
SECTOR 8 WILL ACTUALLY

'S" WILL BE WRITTEN THERE,

IN THE SUBSEQUENT REAU A DATA COMPARE
ERRUR WILL RESULT WITH THE GOODs"g",

AND THE BADmw2",

Sus
5Ta
LoA

3,0

A, SECT
w,C17
STA @,E11,1!
JSR 6ISET
QOSEK

[’}

ERALT

JMP EL1E
GENLAT
SECTN
PRGEND
WRITE
PRGEND

17

EnALT

JMP e}
LOOP

152
LOA
LoA
ApD
STA

SECY
4,E1t,1
{yKptil
1,8
Yreit.t
LOA 1,0TYPE
LOA 2,C157
ADOL 1.1,8NC
Lua 2,Co17
sus v,2,8ZR
JmP el

1SEE DISCUSSION PRECEVDING THIS TEST,
IWRITE ON CYL=D, WEAD=2, ONCE
PFOR EACH SECTOR, IN EACH
JCASE THE DATA WORDS cQUAL
JTHE SECTOR NUMBER

1SEEK |}

JCYLINDER 2

JERROR IN SEEK, AC1sSTATUS
1SKIP YO END OF TEST
IGENERATE DATA

FADDRESS OF DATA GEN ROUT,
JADQRESS OF DATA BUFFER
JWRITE |

JDATA BUFFER ADDRESS

1DISK ADDRESS (IT CHANGES)
JERNOR IN WRITE, AC1sSTATUS

JINCREMENY THE SECTOR
INUMBER

JSEE IF OONE

JLUO ANDYHER




A Budd

91
a2
a3
2]
25
1}
e’
(-1}
09
19
11
12
13
14

w3764
83765
v3766
63767
v377¢
3?71
03772
03773
0w3rza
03?775
¥3770
03777
v4peY
vaen)
p4go2
vaeed
vdged
vapes
vaeere

v4ve?
LLLAY)
w4l
vdpie
vl
V4pi4
vavid
vdvio
[213%4
baR2v
vavel

oMAIN

12490
040157
vaei2t
n4pa10
vP6237
906201
vavpue
806242
©wev4l12
006256
006330
Qauny?
6242
000405
82v157
026773
122414
vas242
206243

2i0187
v2y767
©249638
123000
vap764
b24159
030205
127103
030210
112404
000747

E1es

El2,.11
€12,21

EL12ES

Sus 4,2

STA 9,8¢eCT
LoA 8,C17
STA 9,E12,2
JSR OISET
DOSEX

]

EMALT

JMP El2c
REAQ

PRGEND

17

EMALT

JMP El2t

Loa a,8eCT
LDA 1,0c12,1
SuBw 1,8,82ZR
EHALTY

Loor

182 SECT
LOA 0,E12,2
LDA 1,KB1Y
ADO 1,0

STA ¥,E12,2
LOA {,0TYPE
LDA 2,C137
ADOL 1,1,SNC
Lva 2,C317
sus ¢,2,82R
JMP E12

JSEE THE DISCUSSION PRECEDING
JTEST E11, READ ONCE FROM
JEACH SECTOR AT CYL=Q, MEAD~O,
JCHECK DATA IN EACH CASE,
JOATA WQROSE®SECTOR w,

FSEEX

JCYLINDER @

JERROR IN SEER, ACimSTATUS
PSKIP YO END OF TEST

YREAD |

JUATA BUFFER ADDRESS

JOISK ADDRESS (IT CHANGES)
JERROR IN READ, ACIsSTATUS
ISKIP TU END OF TEST

JGET SECT w

JGEY A WORO READ

JUATA ERROR, SEE ABOVE DESCRIPTION
1ACe=GO0D WORD

JACLI®BAD

JINCREMENT THE SECTOR
INUMBER

15Ec IF DUNE

160 AGAIN

A Vpha

a2l
[-Y3
K]
24
a5
-]}
@7
'
oy
10
11
12
19
14
19
10
17
1v
1y
20
21
2e
29
24
2%
20
27

Bde2e
0vde2y
varz4
vae2d
vde2e
wé¢27
vay3u
var sl
v4Lde
BaE 3y
varda
vagad
44036
©vded7
vapdy
vdg4ay
vaicde
vécad
vdcad
wdg 4d
¥4v a6
vdua7
L1317
vapdl

24kd2
vay53
vaesa
vaKdd
0456
0aed7
vdyde
vdgbl

eMAIN

©wav1ve
0242¢c a4
1831¢3
v24206
044424
125%2ze
12%22¢
ledbeew
12%22v
©va4157
vBo237
vaeb261
[‘L.LId7)
na6242
L.UEERS
veo2ss
wbb25¢
pe0330
voov2n7
606330
veeny7
vpo242
BYéel
cev243

v141d7
veedet
028772
024063
122400
v4e767
10144
0oe753

ELst

E1d,4:¢

EL13€E1

LOA 3,0TYPE
Loa 1,C137
ADUL ©0,0,8NC
LLA 1,C277
STA {,E13,!
MOVZIR 1,1
MOVZR 1,1
MUVLIR 1,1
MUVZIR 1,1
STA 1,SECT
JSR OISET
00SEK

U

EnaALT
JMP E13E
GENUAT
SETNC
PRGEND
WRITE
PRGEND
17
EMALT
JMP el
LOOP

08Z SeCT
JHP el

LDA 2,E13,1
LuA 1,KBt1
sus 1,0

STA 9,E13.1
INC ©8,0,SZR
JMP ELD

1SEE LISCUSSION PRECEVING
PTEST E1l, WRITE ON CYi=¥,
tHEAD=2, ONCE FUR EACH SECTUR,
1IN EACH CASE THE DATA EQUALS
JTHE COMPLEMENT OF THE SECTOR
JNUMBER

JBEGINNING SECTUR

1SETUP

JSEEK |

JCYLINDER 2

TERROR IN SEEK, ACL®8TATUS
1SKIP TO END OF TEST
JGENERATE DATA

JADDRESS UF DATA GENERATOR
3JADDRESS OF DATA BUFFER
IWRITE |

JAODRESS OF DATA BUFFER
JUISK ADDRESS (IT CHANGES)
JERROR IN WHRITE, AC3uSTATUS

JUECREMENT THME SECTOR
INUMBER

1SEe IF DONE
INOT YET



A PuSd MALN A Gudb  JMAIN

21 3}

82 v4v62 B201%7 LOA 8,07YPE 1SEE THE DISCUSSION PRECEDING [P} JDISCUSSIUN NF THE WEAU AUORESSING CHECK,

83 ©vdLby p242nd Lua §,C187 JTESY i1, READ ONCc FROM K] ) (TESTs E{5/E16 AND c17/618)

V4 payoas 103103 ADOL 8,0,SNC JSECTOR OF CYL=y, hEAu=o, 84

@5 p4¢6d p242¢6 LuA §,C277 JREAD SUCCESSIVe SECTURS 05 JUSING CYLINDER=Q, SECTOR=2, TESY E}5 WRITES ONE
@6 04260 padays STA 1,E14,.2 JIN ORDER FNOM nI YO LOw, 20 JSECTUR ON EACH SUCCESSIVE HEAD INDIVIDUALLY,
87 wvaes? (25220 MOVZR 1,1 1IN EACH CASE THE DATA EQUALS 07 JIN EACH CASE THE DATA wORDS EQUAL THE HEAD
B8 vau7uv 125220 MOVZIR 1,1 JTHE COMPLEMENT OF THe ' INUMBER, TEST 16 KEADS tALh OF THESE SECTORS
29 0v4c7] 125220 MOVIR 1,1 PSECTOR NUMBEK dy JBACK IN THE SAME OKDEK TREY wERE WRITTEN AND
1o vav72 (25220 MOVIR 1,1 1o JCHECRS THE DATA, TESTS E{7 AND E18 PERFORM
11 0473 Q44aid? STA 1,SECT JSTARTING SECTOR = 11 JTHE SAME FUNCTIONS EXCEPT TWAT THE WEADS ARE
12 04¢74 006237 EL4l JSH #1SEY 12 JSELECTED IN REVERSE UNDEN AND THE COMPLEMENT
13 vd¢73 ppo2ol busex 1SEeKk | 19 JOF THE WEAU NUMBER IS USED AS THE DATA,

14 v4c70 gouoeLe ] JCYLINDER © 14

15 v4e77 ¢u6242 ERALT JTERROK IN SEEK, ACISSTATUS 15 ITHESE TEST ARE DESIGNED TO CATCH ERRONEOUS
16 04100 2RV4LD JMP El 4L ISKIP TQ END OF TESY 10 JHEAD SELECTIUN OR MULTIPLE HEAD SELECTION

17 04181 Q6256 READ JREAD | 17 JTERROKS,

18 04172 pB6332 £14,11 PRGEND JUATA BUFFER ADDRESS 18 )

19 4103 poeelY E14,23 |7 JUISK ADDRESS (1T CHANGES) i 17 1eEBe IF "Hu2" 18 ALWAYS AT GROUND wWHEN HEAD 2
20 241va pw6242 EMALT TERWOR IN READ, AC1sSTATUS 20 } 15 SELELTED, nEAD @ WILL ACTUALLY BE
21 041v5 pPYv4acs JMP EL4E )SKIP Y0 END OF TEST 21 [ CHOSEN, "2'S" wILL BE WRITTEN ON THIS
22 v41¢6 g2e1d? LDA 9,8eCT JGET SECTOR w 22 1 ScCTOR wHERE "0!8" MAD BEEN WRITTEN
23 w41R7 (Qvend com 9,0 23 ] PREVIOUSLY, THE SUBSEGUENY READ WILL
24 v4lle w267/2 LUA 1,fE14,] PGET A WORD READ 24 ' THEN ENCOUNTER A DATA ERRQR WITH THE
25 4111 122414 SuBs 1,0,S82R JOATA ERROR, SEE ABOVE DESCRIPTION 25 ' GUYL wQRD = & AND THWE BAD WQRC s 2,

20 pa112 po6242 EnALT JACOsGO0UD WORW

27 84113 026243 EL4ES LouP 1ACI=BAD

28

29 04114 ¢14157 D$Z SseCY JOECREMENT TO NEXT SELTOR

I v411d gop4ael JMP el

31 ¢4116 v2e7ed LuA ©,E14,2

3¢ w4117 v2400) LUA 1,%B1Y

33 04122 122408 Sus 1,0

34 04121 vae762 S1A 9,E14,2

35 v412¢ 1014064 INC 0,0,82R JUONE 7

30 04123 VRL75) JMP EL14 INO, GO AGAIN




A 2037

el
02
Q3
24
(L]
26
a7
08
29
10
11
1e

vdl124
64125
041206
vale7
04130
V4131
04132
04133
04134
0413d
04136
04137
24l4p
vdi4l
04142
va143
04144
w4145

vai46
p4147
4150
V4151
84152
041353
w154
©415%
04196
04157
4169
p4atol
04162
04163
vé164

dMAIN

182400
040156
vaeial
0e0a1d
0e6237
ees201)
voveeo
0eb242
vovdly
o255
ge5246
gesc33
096267
["I-LR R
200017
ve6242
novde!
006243

210156
920773
024067
123000
©4u770
pasyse
030454
125412
vovdpe
151400
125202
154400
v2dape
122404
veu744

EySt

E1S,. 13

EL3E:

Sus 9,8
STA @,HEAD
LOA 8,C17
STA 9,E15,1
JSR #1SET
DOSEK

]

ENALT

Jmp EYSE
GENDAT

HON

PRGEND
WRITE
PRGEND

17

EHALT

JMP ¢}
LOuP

187 HWEeAD

LDA 8,E15,1
LoA §,XB?
AUD 1,8

STA ¥,E15,1
LOA {,0TYPE
LOA 2,ADRe}
myvle 1,1,82C
JMP ,ed

INC 2,2

MUVR §,1,82C
INC 2,2

LoA 1,0,2
sus 1,0,81IR
Jup ELS

y)SEE THE OISCUSSION ABOVE,
JWRITE ON CYL=D, SECTeD,
JONCE FOR EACH HEAD,

JUATA WORDS = HEAD #

PSEEK |

JCYLINDER @

JERROR IN SEEK, ACla8TATUS
JSKIP TO END OF TEST
JGENERATE DATA

JADORESS OF DATA GENENATOR
JOATA BUFFER ADDRESS
IWRITE |

JOATA BUFFER ADDRESS

JUISK ADDRESS (IT CrANGES)
JERROK IN WRITE, AC1e8TATUS

JINCREMENT TO NEXT HWEAD

100NE 7

JCART DISK

)SKIP IF 2311t
12314

I1GET ENL DISK ApDR

INOT DONE YET

A QudE

(3}
X3
23
24
(4]
2o
a7
-1}
a9

cdl160
"Z3E-1-)
04167
vdl7v
417y
vay7¢
04179
val174
wdi7%
wdize
04177
v42p0
04zo)
g42n2
0ézds
[LYLT]
vdewd
vdzob
vazp7

véclo
b4211
04212
0ag1d
vdcia
v421d
042416
vae17
04220
V4221
vaz22
vaz2y
vAazg24
04220
04220
vaz227

ey
vaedl
04232
04233

«MALN

1024¢0
040156
020124
vapaLe
veo237
CIL-Y 13}
000V
apo6242
veed12
6262586
06332
eeenL7
©ve6242
Q0uvdaLs
©wRu156
©¥26773
122414
0e6242
006243

010156
va2v767
v24267
123000
vdero4
024150
PEPYEY]
125112
000404
151400
125202
151400
023000
122404
vee743
PITI L)

00429}
[123Y'3%
veday7
vieey7

€188

E10,11

16,23

E106E3

ADR:

suB v,

STA @,HcAD
LDa #,C47
STA 0,E}6,2
JSR #I8eT
DOSEK

[

ERALT

JMP E{6c
READ

PRGEND

17

EHALT

JMP E16t

LUA Q,HEAD
Lua 1,0E16,1
Subw 1,9,8ZR
EnALT

LoopP

ISZ HeAD

LDA ©,E$6,.2
LDA 1,XB7
ADD 1,2

STA 2,E36,2
LUA 1,0TYPE
LDA 2,ADR~}
MUVL# 1,1,82C
JMP ,+4

INC 2,2

MOVR 1,1,82C
INC 2,2

Lua §,9,2
Sys 1,9,82ZR
JMP EL6

JMP 5

otl
1017
5617
12017

PSEt THE DISCUSSION PRECEDING
PTEST E3S5, READ ONCE FROM
JEACH HEAD ON CYL=@, SECT=2,
IVERIFY THAT DATASHEAD &

1SEEK |

JICYLINDER @

JERROR IN SEEK, ACI1sSTATUS
JSKIP TU END OF TYEST

JREAD |

TADORESS UF DATA BUFFER
1OISK ADDRESS (IT CHANGES)
JERROR IN READ, ACi»8TATUS
JSKIP TO END OF TEST

J1GET HEAD ¥

JGET A WORD READ

JUAYA ERROR, SEE ABOQVE DISCUSSION
JACO8GOOD WORD

JAC1®BAD

JINCREMENT TO NEXT MWEAD

JUONE YET 7?2

FCART DISK

PSKIP IF 2311
12314
1GET ENDING DISK ADDRESS

JMORE T0 6O
#GO YO NEXTY TEST

JCART, HEAD 2 B8ECT o § SECT
12314, HEAD 12 SECT @ | SECY
12314, HEAD 24 SECT ® | SECT



A B0SY

[}
ez
03
o4
25
L}
o7
28
oy
10
11
12
13
14
19
16
17
18

[‘LYRL]
04235
04236
04237
v424@
vded]
vag4e
va24d
vazaa
vazgas
vazao
va247
04250
04edy
vaede
4253
vagse
0agsd
"X YE]]
04257
vagoe
v4gd!
v4262
LLYLK]
04264
v42bd

©vd266
vage?
vaz7e
vde7)
vaz7e
04279
vee7a
0ag’h

oMAIN

0vRe1d¢
430586
101112
d0pdan4
151400
1912¢2
191400
V25000
644416
va2v21d
128700
40156
006237
"L-LY{3}
veoveee
ge6242
LI LES}
06258
0ad244
806330
[X-LYiN
206330
'IT13%
oe6242
200401
0606243

014156
vdeep!
pe0772
924007
122400
e4v707
121103
0oR7H3

€173

E17.11

EL7ES

LOA 2,DTYPE
LOA 2,APR =]
MOvVLe 8,0,82C
JMP o4

INC 2,2

MOVN ¢,4,82C
INC 2,2

Lua 1,94,2
STA 1,EL17,1¢
LDA 2,C1774
ANDS 1,4

STA d,HEAL
JSR OISET
QUSEX

']

EnaLT

JMP EL7E
GENUAT

HONC

PRGEND

WRITE

PRGEND

17

ENALT

JMP et

LO0P

087 HWEAD

JMP e

LOA B,EL17,.1
LoA 1,KB7 .
sud 1,2

Sia 2,617,
MOVL @,0,SNC
JHP EL7

1SEE THE DISCUSSION
JPRECEDING TEST E1d,
IWRITE ON CYL=@, SECT=@,
JUNCE FOR EACH READ,
JUATA & HEAD &

ISTARTING DISK ADORESS
JSELECT HEADS IN REVEWKSE ORDER

JLURRENT HWEAD ¥

1SEEK |

ICYLINDER @

JERROR IN SEEK, AC1sSTATUS
1SK1IP YO END OF TEST
JGENERATE DATA

JADORESS OF DATA GENERATOK
I1OATA BUFFER ADDRESS
InNRITE |

JUATA BUFFER ADDRESS

JUISK ADDRESS (IT CHANGES)
JERROR IN WRITE, AC1sSTATYS

JUECREMENT HEAD »

JUONE YET ?
IND

A Pube

a1
ve
2
24
2>
-1}
a7
.1}
2y
1v
11
12
19
14
15
16
17
1b
19
29
21
22
23
24
25
20
27
248
29
3¢
3l
32
39
34
35
3o
37
k1
Iy
4y
41
42
43
44

vd270
04e77
w4sev
vadey
4902
"ERI]
wadng
0ddRd
caded
wa3e?7
04310
nasyl
vadle
LR
va314
wdd1d
wdald
04347
0déd2¢
0ddel
pdadae
vadad
04324
043235
©vad20
naze7
uddde
CLERM

vd832
»a333
04934
24335
04330
84337
valday
wadal
"ERE Y]

YRR
PR
04345
wddan

JHAIN

vauide
vduvdad
101112
hvd4
1591 4¢0
j1812e2
151400
¢25060
044413
w2213
1287¢e
P40106
eR6237
ves20Y
egvoee
ves242
vd04aLd
©¥00256
gac3dne
20uni7
026242
0ev4¢b
020156
160000
y26772
122414
Y0242
©¥e0243

014156
ELTLT
Y124 1]
vaape7
122400
0ap762
101403
2087514
©K0vaus

¥AA3d4
veoay?
00447
011417

E1d:

El8,11
E18,2:

El1Bti

AURYS

LLA 2,0TYPE
LOA 2,AURL=}
MUVL® 4,0,8C
JMP o4

INC 2,2

MUVR &,0,82C
INC 2,2

LOA §,8,2
STA 1,£18,2
LDA 4,C1774
ANDS 186

STA @,HEAV
JSR #1S8eT
VUSEX

[’}

ENALT

JMP Ef8E
REAU

PRGEND

17

EHALT

JMP E18E

LUA B,HEAD
CoM 9,8

LDA 1,PEL18,1
SuBw 1,¢,8ZR
ENALT

LOoP

DSZ HEAD

JMP el

LOA ¢,E18,2
LOA {,%87
Sus 1,0

STA ¢,E18,2
MOVL @,06,8NC
JMP EL8

JMP EL9

ot!
a7
4417
11417

1SEL THE DISCUSSION PRECEDING
JTEST EL5, READ ONCE FROM
JEACH HEAD ON CYiL=@, SECTeD,
IVERIPY TMAY DATASHEAU &

ISKiP IF 2311t
12314
JGEY UISK ADDRESS TO BEGIN wlTHM

JBEGINNING HEAD

PSEEK |

TCYLINDER @

JERRQR IN SEEK, ACIwSTATUS
ISKIP TU END OF YEST

IREAD |

1ADORESS OF DATA BUFFER
1DISK ADDKESS (IT CHWANGES)
TERNOR IN READ, ACl=STATUS
1SKIP TO END OF TESY

IGET mEAD #

JTUSE THE COMP,

JGET A WORD READ

JLOATA ERROR, SEE ABOVE DISCUSSION
1AC4sGO0D wORD

$ACLISBAD

JOECREMENT HEAD #

JUONE YET ?
IND
tPYES, GO TO NEXT TEST

JUART, meAD L SECT @ 1 8ECT
12311, HEAD 11 SECT © 1 SkC7
12314, HWEAD 23 SECT @& | SECT




A Qubl  JMAIN A Nub2 JMAIN

[} 91

Qe 04347 PVL240 EL91 SETPY JCAUSE SEEK ERROR BY M2 V4410 0YH253 E223 DORw JSETUP SECTOR 3 & ¢

03 V4350 008626} DUSEX JSEEKING TO CYL 313 @9 w44yl Jaeppe ¢ ICYL «

84 04351 v0BILI 313 @4 vaatz 9085217 THREE TUATA TYPE

85 vdayd2 VYvo4dvd JMP 03 A5 va4q13 voan77 77 1DISK ADDRESS

@0 94453 Vdv4eop2 JMP ,¢2 TACIaSTATUS éo

B7 ©643d4 pBL242 EMALTY INO ERRORS ON StEK 07 ¢4414 ¥n62DY VORw )SECT 4

P8 ©4355 80624 LOUP 170 Cyl 313 08 vdd4id vovore [}

2y 0§ V4410 vOd2<!e FuUuRr

10 94350 ©vIv1dY LOA 2,UNUM IRECALIBRATE The 10 04417 @617 117

11 04357 021113 LOA @, TRCL,2 JUNIT WITH A SEEK ERR 11

12 04300 v4v4p!y STA U, ,¢! 12 04424 ¢0b237 JSR OISET JTEST READ SECY 3=WRITE SECT 4
13 v43b) veb23y RECLQ 13 1 SEGUENCE

14 14 04421 ve62b6 R AV IREAD A SECTOR

15 04362 ¢06240 E20: SETPY JCAUSE SEEK EKRUR BY 15 04422 906330 PRGEND yMEM BUFFER ADDRESS

10 043063 v@62061 UOSEK JSEEXING TO CYL 313 10 04423 véwvw?7? 77 JSECTOR THREE

17 24364 PRI 313 17 04424 Q6242 EHALTY JuRROR, ACISSTATUS

16 04365 v2evd4 Lba 2,KB10 16 ©¥4425 vevd22 JMP E22t JSKIP TU END OF TEST

1Y 04360 129435 ANO# §,0,8NR JACLI®STATYS 19

20 04367 Qob242 EHALT INO SEEK ERROR STATUS 20 44420 V06207 WRITE JWRITE A SECTOR

21 04370 206243 LOOP JFOLLOWING SEEK TO CyL 313 21 04427 ypo3sw PRGEND JBUFF ADOR (3'S JUST KEAD)
22 22 04430 wvee1y17 187 JSECTOR 4

23 437§ 301N LLA 2,UNUM IKECALIBRATE THME UNITY 23 V4431 w@b242 EMALT JERROR, AC{sSTATUS

24 p4d72 w211y LuA @,TRCL,2 IwITH A SEEK ERROK 24 24432 vev4aLs JMP E22E )SKIP TO END OF TEST

25 04373 v4o4c! STA @,,¢! 25

20 V4374 006231 RECLY 20 04433 ¢06255 GENDAT JGENERATE DAYA BUFFER
27 27 64434 205217 THREE $ADDR OF LATA GEN

20 Y4375 ¥0L240 E21 SETPY JCHECK FOR ILLEGAL ERROKWS 28 24435 006330 PRGEND JBUFFER ADDR,

29 Y4376 ved20y 0DSEK JALUNG WITH SEEK ERRON 2v

30 04377 08313 314 JACISSTATUS 30 94436 4006256 READ JREAD A SECTOR

J1 v4dpy 020177 LOA 8,C36 PINTENTIONAL SEEX ERRUR 31 04437 206730 PrRGEND+4QQ 1BUFF ADDR,

32 v44p] 123414 AND® 1,8,8ZR TILLEGAL STATLS? "END CYL" J2 ©vaddsy ¢Ro117 117 1SECTOR 4

33 0e4r2 000242 EmALT JUR "UNSAFE" OR "CHK wO" 38 vdaay pob42 ENMALT JERROR, AC1sSTATUS

34 04403 006243 LooP JUR "DATA LATE" 34 v4442 QR4S JMP E22E ISKIP YO END OF TESY

35 35

36 vddvd 3015 LUA 2,UNUM JRECALIBRATE THME UNIT 30 64443 vpb20R CHECK JCOMPARE BUFFERS A/B

37 p4405 921113 LUA @,TkCe,2 JWwITH A SEEK ERROR 37 ¥4444 v0¥OIIQ PRGENU JADUR OF BUFF A (CORRECT)
38 p449d p4g4py STA 0, ¢! 3o v444d pob730R PRGENO*430 JADUR OF BUFF B

39 04407 200231 RECLY 39 V4446 pob242 EHALT JCOMPARE ERROR, ACP®GUOD

40 w4447 wBO243 E22€: LOOF 1AC128AD



A Q063  GMALIN A Laba MALN

L2 21 04d2¢ j424va ER4L sSuysd 4,9 1wRITE CYL # INTO EACH
B¢ va4ady VB6253 E23:3 OURw 1SETUP SECTOR 3 & 4 de¢ 0dd21 p4vdud STA 2, .04 I1SECT 2, HEAD », OF ALL
@3 04451 vovRvd [} ICYL & @ @3 wabae vavdze STa ¥,4SCYL 1CYLINDERS
P4 V4432 205247 THREE JTOATA TyPE 04 ©¥d523 v2u2u7 Loa 3,C312
83 #4453 veve?? 77 JuISK -ADORESS (SECT 3) 00 wab24 ¢ayass STA A,LCYe
1 90 vad25 ©Yuo25d DURW
07 04454 vV6253 DORW @/ ¢4d2c Appene ,CL? a ICYL »
Q8 844dd yRArwe 2 ve 14327 225231 CyLn TAQUR OF DATA GEN ROUT,
B9 V4486 ved2el FUUK A9 vaddv cinent? 17 TUISK ADDRESS
1Y 64457 geel)7 117 JSECTUR « 1e
1t 11 64531 v1e77 I8 oLk
12 nadty pu6237 JSNR 8ISeT PTEST wWwITE SECT 3=wEAD SECT 4 12 04532 v20774 LDA 4,.CL
13 1SELVENCE, 19 vwdad3ss yedazun? Lua 1,031
14 vdady 00259 GENUAT JGENERATE DATA 14 vdd84 122497 SuszH 1,9,S58N
15 04452 @05221 Foun 14'S 10 0433 vee77¢ JMP GClLet
16 p4aby ¢B633C PRGEND JADUK OF ODATA BUFF 10 64236 p20441 Lua ¢,Co¢p
1%4 17 04537 edvday STA 4,CCNT ;] DO 528 SEEKS
18 ©v4464 906257 WRITE ImRITE A SECTOR 15
19 v44th gaodie PRGENU JADOR OF DAYA BUFF 19 JAT 5 TIMES EACh BETWEEN KANDUM
20 04466 Yuen7? 77 1SECTOR 3 20 JCYLINDER NUMBERS
21 4467 pub242 EMALY J1ERROR, ACi®STATUS 21 vab4y ¥06240 GO: JSR 8] SETP
22 w4470 poL4l? JMP E23E ISKIP YO END OF TEST 2¢ ©4d4l g¢uoebl 00SEK 1SEEK ||
23 23 vab42 povPYd ,SCYL: @ JICYL #
24 04471 v06256 READ IREAD A SECTOK . 24 ©4day paov242 EnALT JERROR, ACI®STATUS
25 04472 ¢RH730 PROLEND*40Q IMEM BUFF ADDRESS 2D ¢45%44 vOLASE JMP E24N 1SKIP YO END OF TEST
26 ©4473 0@0117 117 JSECTOR 4 26
27 04474 pab242 EmALT TLRROK, ACi®STATUS 27 waddd vdo2ss READ JREAD DATA IN SECT @
28 ©v4475 voveL2 JMP E23c 1SKIP TQ END QF TEST 28 ¢4bdéo vUOIIN PRGEND 1MEM ADDR
29 29 v4n47 peenL? 17 JUISK AUOR
30 V4470 ¥P6256 Rep Ay JREAD A SECTON 38 645dp ¢a0242 EnALT JERRQR, AL$®STATUS
31 w4477 peoddn PRGENU JMEM ADPR 31 4051 vbuvddl JMP E24R }SKIP YO END OF TEST
32 padea eaen?? 77 JSECTOR 3 32
35 vadel e@6242 EWALT TERROR, AC1SSTATUS 39 wdbdd2 ¢20158 Loa 2,CvL JUURRENT CYLINDER %
34 04502 vRedES JmMP Eedt 1SKIP Y0 END UF TEST 34 4553 vaoblop LDA 1,0BUPF FACTUAL CYL w
35 35 v4554 122415 SuBm 1,4,8NR PCLCYL) = LASY CORRECT
36 v4bB3 Jub268 CHECK JCOMPARE SECTOR 3 & 4 30 w4555 ¢Bvawd JMP 3 INO ERR
37 vadvd yRb33R PRGENU J1SECY 3 37 ©vd4d5b6 nev242 EmALT FUYLINDER #
38 0v4505 voo7¢ PRGENU® 408 15ECT 4 38 vd4bd57 ¢neded JMP Egdi
39 udadPL pBb242 EmaLT JCOMPARE ERROR, ACASGUOU (SECT 3) 38 ¢assd ¢ev2by DOSEK 7SEEX LAST CYL
40 v4d¥7 QL0243 E23k! LooP JACL8BAD (SECT a) dy V4551 YOVLLY LCYL? [ JCHANGES |
41 2451¢ 102000 ADC 4,7 4] vad62 ¢ob242 EMALY
42 04511 wdavd4d STA @,SSKFLG 42 94563 Qocay? JMP E24n
43 0dd12 vvvdes JupP E24 49 V4264 Yuo256 READ IREAD SEC ©
44 04519 1¥244¢ RANSKD SuB0 ¢,0 44 wabbd p0BIIC PRGEND
45> p4ad14 v4pSa2 STA ¥,SSKFLG 45 vddo0 YOVRPLY 17
40 4515 voo2d! INIT 40 p4207 ¢BdR42 EnaLY
47 yddio ¢240)y Loa 1,02 JSET COUNT FOR 47 04379 ¢veal2 JmP E24k 1MAYBE ADRS ERR
4o ¢a%17 ¢ad4540Q STA §,SSCNT 15080 SEEKS 4B vabd71 vev1bdd Lua 9,CyL FCURCYL ¥
4y 0457¢ ¢26160 LUA §,@8B8UFF JwHERE WE REALLY ARE
59 #4573 122415 SUBA 1,0, SNK JSHU BE SAME
51 «d4574 ¢RY4iR JMP E24¢c
9¢ ¢4575 wuvb2a2 EmALT
59 wad7o ¢4hgeyvé JMP EQ4K

54 04d7/ ¢Bv704 CH90: 504,
55 vdove wvvved® CUNTS ]
. 5b edbrl ArelL2 SKITRI 2 $SEEX ITERATION COUNT (2 x 2568@),




A BY6S JMAIN A BEB0  JMAIN

[} JE24R 1S TO RECALIBRATE OWIVE AFTER SEEX ERROR o1 JTHE FOLLUWING TESTS CMECK FOR THE CORRECY OPER,
92 Y4602 B3015) E24RS LOA 2,UNUM a2 JOF THE FOLLOWNING DISK FUNCTIONS:?

03 046083 V21113 LOA 4,TRCL,2 a3 ! 1.THAT A wRITE INTO END OF CYLINDER

B4 V4604 Vav4ud STA 8,,.+1 a4 ] A, WILL CAUSE AN END OF CYLINDER ERROR
35 04685 006231 RECLO as 1 be DOES NOT TURN THE WRITE FUNCTION OFF
00 Y4oPL VOBL243 E24ED LoorP a6 ) UNTIL THE CHECKSUM WAS BEEN COMPLETELY WRITTEN,
@7 ©0abB7 920752 LOA B,LCYL PSAVE CYLINDER JUST DUNE Q7 ' (SEE INC, SC, DELAY)

38 v4b1y B49732 $TA @,,8CyL es ) Ce UDOES TURN THE WRITERS OFF COMPLETLY SO THAT THE
@9 04ab11 V06254 GRANE JSR OIRAN JGET RANDOM CYLINDER & 29 [} NEXT HEAD SELECTION DOES NOT TURN THE WRITE
10 04612 024207 LoAa {,C312 1y ' CURRENT ON WwHERE IT IS NOT wANTED.

11 v4ab1y 230125 LUA 2,C377 1% MUST Bt «313 11 ! (SEt DIRECT CLEAR INPUT TO WREN,)

12 véb14 f4d400 AND 2,8 12 04672 1982420 SuBZ 2,9

13 ©p4015 100433 SuUBZ# 9,1 ,3NC 13 04675 40511 STA 0,E250

14 pv4biD ©VUE773 JMP GRAN JTRY AGAIN 14 vdv74 $0110Y MOVL 8,0

15 04617 @4e742 STA @,LCYL 19 w4075 040506 STA 0,E25m JORIVE MASK

15 v4b20 V14769 DSZ CCNT 16 04670 0V@6241 E23¢ SETUP

17 04621 290717 JHP GO 17 04677 022150 LuA 2,DTYPE

18 04622 Q20434 LDA 2,S8SKFLG JTESY THE SPECIAL SEEK FLAG, 18 04708 VSYdUY LUuA 2,E25T PHEAD ADRS TBLE

19 v40623 101004 MOV 2,0,82ZR 11F NONeZERG, PGM IS NORMAL 19 04701 101112 MOVL® 0,8,82C

2@ 840624 POBVALY JMP E24X JUIAGNOSYIC, IF @ IT IS SEEK 290 V4702 020404 PLII Y} JCARTRIDGE

21 04625 V14432 0SZ 8SCNT JTEST LOOP, COUNT 5000 SEEK 5 21 04723 151400 INC 2,2

22 ¢4b26 eovAv2 JMR L e2 ] 2¢ 4704 101202 MUVR ©,0,82C JOKP IS 2311

23 4627 pBL4p4 JMP L e4 ’ 23 V470> 151400 INC 2,2 12314 1S THE TYPE

24 04630 020747 LOA @,C300 TRELOAD COUNT AND LOOP, 24 v4700 ¥25000 LVA 1,0,2 IGET LASY HEAD #

25 ¢4631 v4R747 STA ¥,CCNT 4 20 va7ev7 ©v44592 STA 1,E25n JAND SAVE IT

26 04632 000706 JMP GO H 20 Y4710 Q3447 LOA 2,E25M

27 04633 Q20748 LDA @,8KITR IRELOAD MULTIPLIER COUNTER, 27 p471) B203151 LUA Q3,NDSKS

28 D463I4 04R423 STA 2,SSCNT 4 28 04712 113405 AND 2,2,8NR 1THIS DISK EXIST?

28 4035 ROS247 PCRLF JPRINT QUT 29 w4713 200457 JMP E25( ¢} INO TRY NEXY

30 04636 ve6250 MESSAGE 1A MESSAGE INDICATING 30 V4714 p2vdve LOA 2,E250

31 04637 @BPISS M5G6 }"PASSY 31 V4715 603233 Ducc ¢,08kP JSELECY CURRENT DISK

32 v4ad4p 002770 JMP el JTHEN LOOP AGAIN, 32 ©v4716 024070 LDA {,K86

33 04641 020152 E24X! LOA @,TESTU 39 04717 063333 ODAP 1,USKP JSTRT SEEK @

J4 V4bA2 V24054 LLA 1,KBY 34 04720 0301606 LDA 2,C4 AT 400 MS

35 v404d 010153 187 uNuM JCNECK TO REPEAY TS8TS 30 04721 w6227 WALT

36 p4ab4ad 123022 ADDZ 1,4,82C JSTEP TU NEXT UNITY 36 v4a722 p2v462 LOA 2,E250

37 p4645 BOVALY JMP E24Y 37 04723 244066 LDA 1,E28n

33 p4b4o 04pid2 STA @,TESTU FSAVE UNIT 38 v4724 107000 ADD 4@,

39 v4v47 30153 LuA 2,UNUM IY 04725 067233 00CC 1,0SKkP JORV LAST WD SEC 13 ,2 SECTORS
40 vd4b65Y 25857 LOA §,UNTBIT,2 JGET UNIT BIT 48 JUNLESS 2311 SECTOR 5,2 SECTORS

41 04651 d20151 LOA 9,NDSKS JAND EXISTING BITS 4] 04726 22¢067 LLA 2,KB7 JUARITE"

42 04652 107405 AND 2,1,SNR JSKPSURIVE EXISTS 42 04727 ¢61@33 00A 2,0SKP

43 pA6dY NVR766 JMP E24X 1CHK ON NEXT DRV 43 84736 862133 vuBs a,08kpP ISTRTWRITE 2 SECTORS

44 04654 Q02401 JMP e, e} 44 04731 030060 LoA 2,KB14 13200 MS

45 p4odd 002208 04 JREPEAT TESTS NEXT DRV 45 ©v4732 vev227 WALT

46 94656 ©QVOUYOG SSKFLGE P 46 V4733 V6Y4ID DIA 3,DS5KP

47 04657 ©QeUAVD SSCNT: @ 47 V4734 189223 MUVZR @,1,8NC JERR SMDm=}

48 046060 152400 E24Y: s 2,2 JRESEY TO LOMWEST 4B 04735 00dv4aL4 JMP E25t}

4y 24661 wv21@57 LOA @,UNTBIT,2 11EXISTING ORV 4y Q47306 024003 LOA §,XK6il 1END BIT SHD s

50 v4662 025053 LOoA {,.TU,2 54 04737 123414 AND® 1,06,8ZR 1SKP IF IT DSN'T

51 04663 834158 LUA 3,NOSKS JEXIST BITS 51 w4742 200403 JMP L e3

52 04064 (63404 AND 3,2,32R JSKPaND DRV 52 04741 606242 E28E1:  EMALT JEND OF CYLINDER NOT FOUND
53 V4665 200403 JMP L¢3 59 w4742 080427 JMP E25( 100 LOOP

54 vdbbo 151400 INC 2,2 54 JWRITE INTO END OF SECTYOR AT LEAST APPEARS CORRECT
55 04667 vuov772 JMP E24Y¢} JTRY NEXTY 55 ISEE IF THE DATA CAN BE READ CORRECTLY

56 V4670 v4431d2 STA 1,TESTU

57 64671 ©v5R153 STA 2,UNUM



A 0067 L MAIN a P68 JMAIN

a1 JREAD SeC 13 OF LAST MEAD FOR NO CHKWRD ERR [}

a2 JOR SECTOR 5 OF LAST MEAD IF 2341 @2 ¢S¢i1e 206247 NUMEST PLRLF JEND TESY
@3 v4743 e2oi6e LDA B,ByuFF N B3 ed¢13 eno2de MESSAGE

Q4 V4744 V24445 LUA 1,25 B4 ¢d014 LLV3IdS MSG6 J"PASS"
05 04745 v304d7 LDA 2,E28D 25 ¥Seid ¢3Ienad LOA 2,4
80 4740 147000 AUD 2,8 96 vdL1o ¥250A0 L0A 1,8,2
A7 04747 1524¢0 Sus 2,2 @/ v5¢i7 1250605 MOV 1,1,8NR
28 V47850 ©v6223) DO8C ¥,D8KP Qv ¢502¢ v0241d JMP 8.+ 0
B9 6473y ¢67033 UUC 1,08KkP V¥ ¢5e21 vidned 0sZ 3,2
10 04752 ¢71133 DOAS 2,U8KP JSTRT 2 CYL ReAD 10 ovdi22 vBedve JMP 0,44
11 04753 V30060 LDA 2,KB14 11 05029 ¢6e277 INTUS

12 p4754 ve6o227 wALT 1¢ 09924 ©v35¢v04 LbA 3,4,2
19 04755 066433 DIA 2,D8kP JGET STATUS 19 vd025 v21ved Lua 9,3,2
14 04756 101113 MQVLM 8,8,5NC IREAD DONE? 14 05020 v4177b STA ¥,2,3
15 04787 evgétl JMP E25¢k2 INO 15 05627 omidpe JMP 8,3

10 24760 185203 MQVR v, 1,SNL JERR SMD =y 10 #dcdv Yuved12 Ag

17 04761 @v04R7 JMP E25E2 JEOC SWD s 17

1o p4762 v3ep62 LDA 2,KBl12 J1END 817 18

19 04763 147415 AND® 2,1,8NR 1SHD =y FOR EOC 1y

20 v4764 Q004dpd JMP E28p2 18UT DOESN'T

24 04768 125200 MOVR 1,1

2¢ vA7bo 125203 MUVR 1,1,3NC J9KP HERE IS ERk

23 V4767 QRY4LR2 JMP L e2 JUK NO CHKWORD ERR

24 V4770 V26242 E25E2: EWALT JSEE ACe FOR DSK STAT

25 JEITHER A, NO READ DONE ®, NO EOC C, A CHKWORD ERR

206 ] 8lT Asp BIT {182 OR BIT {da}

27 04771 e¥624d E25.1 LooP

28 4772 0v2¢412 Lud 2,E250

29 0477y e24054 LOA 1,KBY

dv vdal74 123022 ADOZ t.0,52C 7+t TILL LRY 3 UONE

31 v4775 008415 JMP NDMES

32 04776 v4vaes STA 4,E250

39 v4777 e20404 LOA 8,Ez5M

34 ¢Sene 181120 MOVZL 2,0

35 ¢b001 Q40402 STA A,E25M

30 vbdvvz 9RvE74 JMP E25

37 6S¢uvy vibevep E23M1 7
38 vdeR4 pBuduwn E2501 ¢
3y 0Sund ¢US0U6 E2571 .ot

40 vdcBL vepbs7t 676 JCARTRIDGE
41 Q5007 Q04536 4530 12311 LAST READ
42 pB0ie v11676 11676 12314 WD 23

43 0511 070008 E25H1 2




A 2069

(2
a2
2]
04
L]
L]
a7
08
1]
10
11
12
13
14
15
16
17
18

05031
08032
05039
05034
05038
85036
w5037
0304y
[1-T' L%
v5va2
08048
v¥gaa

"LI'X}-]
25046
0Sva7
950%¢
'LUERS
LTEF
a5es53
85854
CETEL]

> ¥5¢d0

vS057
25068
05p61
(LTI
vS06s
65064
CEI'LH]

oMAIN

054431 RANI

odve27
V44425
020142
Qvdaye
034426
163000
V40142
1111¢0
eJ3eay7
v24415
¢v2418

024420
044445
1851¢0
125320
v14442
veR77e
1é70p0
125120
125120
123000
vol4e0
oepewve
BUeRUo
@ogouve
vovove
URE1E})
vevale

«UDdY1

LI
«uDU23
+uped:
.uptet
ool
«uD213

TRANDOM NUMBER GENERATOR

STA
STA
STA
LOA
JSR
LDA
ADD
8TA

dpeubRY
2,.ub02
1,.UD01L
@, RANDOM
uode
4,.0020
3,2

B, RANDOM

MOVL @,2

LOA
LDA
JMP

Loa
STA

2,.,uDR2
1, 4UDEY
e,ubed

1,.002¢
1,.0010

MOVZL 0,1
MOVZL 1,1

nsz
JnP
AQD

010
2
e,1

MOVZL §,¢
MOVIL 1,1

AuD
Jup
]

]
]
@

1,8
0,3

33431

1v

JGENERATE A RANOOM

INUMBER IN AC¢

JSTURE NEw VALUE,

JMANDQM CONTINUED

A Ae7e

01
[.Y3
29
04
"]
26
ez
28
oy
10

ulebo
oses7
wdu7¢
vSe71
L1247
L2
03074
ube7s
CEI24
vse77
CERLT
65101
85102
05163
vS104
CEFUCE]
ud1a0
85107

vS1i1e
EER R

3 Bd11e

¥5113
05114
85110
vdite
5117
e512¢
5121
8512¢

«MAIN

054460
vioe2L4
vdydy7
€31400
"EELT3Y
010403
vlead2
v2jieve
vedapl
16414
082446
151400
175400
v1udve
w771
01v44l
vveaan
LT L1

054438
24214
6314p1
034433
vo74ve
w4100
191400
125404
V773
034425
pal4g2

+CHECK?

«CHELS

CTR3

«GENT

«BGENLS

JCHECK DATA SUBROUTINE
) CALL ChRECK

i
!
'
!

STA
LDA
STA
Lua
LuA
182
152
Lua
LUA

ADORESS OF wATA BUFFER

ADDRESS OF DATA BUFFER 2

ERROR RETURN, (ACY{)sBAD (ACQ)=GOOD
NORMAL RETURN

3,GENRETY
2,M400
2,CTR
2,90,
3,1,3
GENRET
GENREY
2,n,2
1,0,39

SuBe 8,1,S82ZR

JMP
InC
INC
182
Jmp
18z
JMP
L}

#GENRET JERROK
2,2

3,3

CTR

LCHEL JTHECK MORE
GENRET

#GENRET INOKMAL RETURN

JGENEKATE ONE SECTOR OF DATA
1 CALL GENDAT

!
}
!

STA
LuA
LOA
Lba
JSR
§TA
INC
INC
Jmp
LOA
JMP

ADDRESS OF DATA GEN ROUTINE
DATA BUFFER ADDRESS
RETURN

3)GENRET

1,M402

2,1,3

3,GENRET

00,3 JGET A DATA WORD
9,0,2

«BENY 100 MORE
3,GENRET 1LONE



A Qo714

.}
[}
83
Q4
85
L1}
Q7
(1]
.1}
iv
11
12
18

95129
e512a
CLEYE]
05126
©5127
8513v
¥5131
65132
05133
v5134
©v513d
vb13e
5137
65143
v514}
w514
©d149
v5144
v5145

©v5146
05147

sMAIN

054423 WRITE!
p214600
062043
020152
v25421
123000
ve3243
620126
261133
018412
vigaly
000235
ve24¢7
222407 (wR1S
187445
125113
poLand
¢344p2
¢0lav2

00000 GENRET!?
B77677 ,wmi

JwWRITE SUBROUTINE

! CALL WRITE

' DATA JUFFER ADDRESS
DISK ADORESS

ERROR RETURN, (ACY) = 8TATUS

!

!

! JMP Tu END UF TESY
! NORMAL RETURN

JERROR RETURN IF

TIMEOUT (136MS)

DATA LATE

ADDRESS ERROR/UNSAFE
END CYLINUVER

SEEK ERROR

ANY “SEEKING"

ANY “SEEX DONE"

NO "R/W DUNE"

- e . v

STA 3,GENKET

LDA @,8,3

0us 4,08kP 1CA

LUA @8, TESTU

LOA 1,1,3

ADL 1,0

00UCC ©,0SKP JUNIT % & DISK ADDRES3S
LuA 8,C777 1617 7 AND ALL CYL BITSsy
DOAS v)DSKP PWRITE |

1S2Z GENREY

iSZ GENKET

11RWT IWALT Lo@mMS FOR INTERRUPY
JMP 8LENRETY FTIMEQUY

LOA @, ,uM JERROR BIT MASK

ANUR Uy} SNR
MOVLM §,1,SNC
JMP BUENRET

JTERROR STATUS

LUA 3,GENRET
JMP 2,3

9
77677

wbd15
05151
CLIY-F3
05153
25154
Vo155
vdido
©v5157
vdioy
05464
©v5182
PERLN)
vb1ba
3165

254776
v21400
ULPT.ER]
v203152
vwedapy
1290p0
63233
1024¢0
61133
010765
vinzed
U023
vee7o2
¥PR753

+READS

TREAD SUBROUTINE

1 CALL
H

!
I
I
'

READ

DATA SUFFER AODDRESS

DI8K ADODRESS

ERRQR RETURN, (AC1)SSTATUS
JMP Ty END TEST

NORMAL RETURN

JERROR RETURN 1F

e we e e e

TIMEDUT (10QuMS)

DATA LATE

CHECK WORU ERROR
ADDRESS ERROR/UNSAFE
END CYLINDER

SEEK ERROR

ANY “SEEKING"

ANY “SEEK DONE"

NO "R/W OONE"

STa 3,GENRET
LOA @2,0,3
Dos 4,08kP
LuA 8,TESTU
LLA $,1,3
ADL 1,4
pucct ¢,DSKP
Sus 9,2
DQAS &,05KP
182 GENRET
{57 GENREY
ITRWT

JMP SLENRET
JMP GwRY

1CA

JUNIT & & OISK ADDRESS
IREAD |
inAIT 180 MS FOR INTERRUPY

JTIMEOUTY
JCHECK STATUS




A Q079

a1
[13
23
24
2%
éo
a7
28
oy

08166
vd107
0317¢
05171
@5172
05179
v5174
85175
w5170
05177
0520¢
v5201
©Seng
05203
v3204
05205
v32p6
vdee7
vdetlw
v5211
wdel2

5213

sMAIN

084760
wie757
02u12
063233
val4oe
624125
1234p0
040155
224070
1230060
061333
832167
vev2z?
Bevdld
123414
w74l
vae22e
123418
©0Y2736
034735
pulde2

103677

«DOSER?

T

I1SEEX SUBROUTINE
1 CalL DOSEX

] CyL »

' ERROR RETURN (AC1)eSTATUS
1 JMP Ty ENV TEST

! NQRMA, RETURN

JERROR RETURN IF

TIMEQUT (500M$)

DATA LATE

CHECK WORD ERKOK
ADDRESS ERROR/UNSAFLE
ENO CYLINVER

SEEXK ERRON

ANY "SEEKING"

NU "SEEK UwONE"

"R/ DONE"

P

STA 3,GENKET
152 GENREY
LOA Q,TESTU
oucc 9, L8KP
LOA 4,7,3
LOA 1,C877
AND 1,09

STA ¥,CYL
LOA 1,KBE
ADD 1,9 JCYL & o SEEK

DoaP ©,0DSkP

LUA 2,C5

WALT JwAIT 32@MS (OR UNTIL "DONE™)
LUA 9, ,0M
ANDA 1,06,82K
JMP OGENREY
LOA 8,C74x
ANUS 1,0),SNR
JMP OGENRET
LuA 3,GENRET
Jup 2,3

PSELECT UNIT

JSAVE CYL

JERKOR STATUS

INO SEEK DONE

163677

A 874

[ 2
ee
03
'L}
[}
a0
a7
s
oy

voela
(T8
pvdete

05217
voe2vw

25221
vdele

0vd223
vde24

vd22>
vSz220

ud227
¥523¢
¥3231
08232

03239
85234
¥5235
0S5¢3b
¥dey7
v5¢av
vdezal
¥5e242
v5243

05244
93c4d
65240
vdeay7

8de¢dp
8551
FEYEH]
05¢53

JHAIN

1Acee!
182400
volape

X T%%
o140

620166
velden

v20140
vel400

vaev1 4l
ve1400

020159
100!
020155
we14p0

0%44p7
vi04y?
[T LT
v204ud
034125
163400
PLPXT Y
weRVve
CTLLET)

¥20156
100Pul
624126
FLRY 'Y

v2u157
100001
veu157
LLAYTAY

ONES?
TEROS?

THREE S

FUURS

ALTLS

ALTE?

CYLNCS

CYLNS

NUMSEQS

NSRETI
NSt

HONC?

HUNG

SETNL:

SECTNG

AucC
suB
Jmp

LDA
pLI

LOA
JMP

LoA
JMP

LOA
JRP

Lua
cum
Lua
JHP

STA
182
Jmp
Loa
LoA
AND
JMP
e

]

LDA
cuM
LOA
JMP

LOA
com
Loa
JMP

Q,9,SuP
3,0
4,3

1,C3
9,3

¥,Ca
¢,3

@8,C2525
2,3

9,CH252
4,3

e,CyL
4,0,5«P
2,CyL
9,3

3,NSRET
NSl

ot
CYLE}]
3,C877
3,0
ONSRET

a,HEAD
¥,0,5KP
W, HEAD
4,3

@,SECT
2,8,5%P
8,SECT
2,3



A Qu7%

05254
85¢5d
05250
652>/
05206¢
85¢61
LP1Y]
FLPLY]
vd2b4
"LYT L]
LT
05267
BS27¢
08271
08¢7¢
0527
vh274
¥827%
03276

voe77
[2-2137
6530t
eSsee
LRI
25304
03305
85300
wsse7
CERA)
85311
"LERY
¥d918
05314
05915
©¥sd1e
85317
gdd2e
05321
45322
ERPRS

JMAIN

vao4en
v54514
220148
101004
I-LXT 1]
@eo773
124490¢
ea4al 4t
15040
030145
coe247
206259
navend
06247
©0o0250
CIlY 24
oe6247
ees2se
LAY

ve0247
psvete
083640
ever7?
vtvdie
981111
Q24124
187400
odezee
034201
132497
166432
ungad?
gaa1y?7
123400
141224
PELELY]
181245
101241
191229
v4¢1de

«INIZ

fINILE

JPRUGRAM INITILAIZATION
PTIME JCALIBRATION ROUTINE
STA 3,,INRET
LOA B,TiME
MOV ¢,4,SZR
JMP o8

JSR 8, INI=}
NEG 1,1

STa ,TIMEY
NEG 2,2

STA 2,TImt
PCRLF
MESSAGE

MSG1

PCRLF
MESSAGE

MSG2

PLRLF !
MESSALE 1
MSGJY

15KIPENOT CaLlB,

TUISK PACA TYPE

TTYPE @ FOR CARY
{ FOR 23ty
¢ FOR 2314

PCRLF

NIOC TTI
SKPON TTI

JMP et

Via ©,7TT1
D0AS ¢, 170
LuA 1,C177
AND 3,1

LUA 2,C060

LDA 3,Co3
SudzZ® 1,2,SBN
SuHzs 3,1,82C

1wAlY FQR TTI INPUT

IREAD CHAR
J1ECRO 1T
17 Bl MASK

JLHAR MUST 9,1, OR 2

JMP QUEST JILLEGAL CHAR TYPED

LDA {,C3

AND 1,8

MOVZR ¥,d,SZR

Jnp L ed y%2, 2314, BI7 {5 IS SET, OONE

MUVR 9,8, SNK
MUVGR @,0,5KP  j=@, CART, MUST SET BIT 2
MOVZR 8,2 1%y, 2331, MUST SET BIT 1
5TA ©,0TYPE

A Y0

21
P
'R
24
é9
26
27
a8
(.24
)
11
12
14
14
19
10
1/
18
1y
2¢

¥dd24
45925
¢dd20
vds27
65383
05331

09332
¢5339
vd334
09330
05330
05337
FEREY)
08341
uddde
v3dds
85344
ud34d
¥5340
w5347
6535
85851
4d35e
8535y
¥5354
':-F1-1-}
25350
85357
"LELY]
¢5361
FLELY
PLELE
65364

¥5300
CERLTLY
LERLY)
w37y
0bs71

69372
85373
¥d874
05373

ad37¢6
<837/
05409
¢4r)

JMAIN

102440
040151
086247
uns2de
080395
vaL247

vev21e
06361¢
¢ae77/7
LT RY)
96§11
ved24
197 4¢0
834173
132418
pivae2
¥dv2ve
094201
106487
132436
vovaLs
X138 %4
11340
w2157
225853
44152
031153
116000
e241b1
1474¢0
18700
044151
Q02746

vaeist
1010¢5
vlade7
LILT3}
Jagniv

vdo247
©ve625¢
L'TREYS
¥ou7¢2

006247
vapede
0A2332
LI.LYrE-]

INT28

+INI13S

«INRETS

QUEST!?

QsTLt

Sus 9,4

STA d,NUSKS
PCHLF
MESSAuLE
MSGY

PCRLF

NIOC TTI
SKPON TTI

PLLENE 3}

LIa 4,711
DOAS &, TTu
Lua 1,C177
AND 4,1

Lua 2,018
Sute 1,2, SNR
JMP CR

LDA 2,C6¢

LA 3,Cod
Sydze 3,1, 88N
Susze {,2,SEL
JMP QST

Loa 2,C3

AND 0,2

LDA W, UNTBIT,2
LUA 1,.TU,2
STA {,TESTU
STA 2,UNUM
CumM uv,2

LUA 1,NUSKS
AND 2,1

ADD @,

STA {,NDSKS
JMP G INI3

LDA 2,NUSKS
MUV 8,8, 5NR
JMP QSTyY
JMP @ INRET
P

PCRLF
MESSAGE
MSu4é

JMP G INTY

PCRLF
MESSALE
M564

JMP (INI2

JTYPE UNIT NUMBERS TO TEST

TREAD CrmAR TYPED
1ECHD THE CHAR

17 B8IY ASCII

JCR TYPED

i# MUST Bk ©,1,2, OR J

JILLEGAL CHAR TYPED

(NUSKS) = BIT (5 »
BIT 14 »
BIT 13 -
BIT §2 »

JIF NO UNIT NUMBERS
11T IS AN ERROR

UNIT ¢
UNIT
UNIT 2
UnlT 3

TYPED




A 0077

[2}
22
.E]
a4
2%
.1
07

03402
05403
03404
05405
05400
25407
05410
05411
8412
05413
03414
85415
03416
254417
05420
85421
vb422
05423
05424
03425
25426
05427

> 95430

05431
034382
03433

05434
25435

05436
05437
¥544p
9544y
¥5442
05443
85444

oMAIN

102401
020064
0244176
123000
CECREL)
030428
eaioee
224101
107400
934162
186404
eoe4p6
024163
034154
123400
163000
vajeee
1351400
0244y
132414
ever62
0240846
12%e0%
683877
evd401
0eesve

0eajee
Qed622

034406
034000
¢54Q¢0
errl
weer77
ve24p!
LLILTT

JSET ALL I/0 ADORESSES

3338 Sys 92,9, 3KP
28731 LDA @,kB10
LDA 1,C33
ADD 1,9
8TA ¢,C08K
LLA 2,FIRST
+SNOS LDA 9,0,2
LUA 1, M8KY
AND 2,1
LDA 3,0PI0
sus 3,1,82R
PLIJE LT
LOA 1,M8K2
LDA 3,CO5K
AND 1,0
ADD 3,0
3T4 @,0,2
oSNt INC 2,2
LDA §,LAST
Susm 1,2,32ZR
JMP G SNi
LOA 1,ELGS
MOV 1,1, SNR
HALT
JMP 0 ,e}
START

FIRST: START
LAST? «SET

18ET TO 33
1SET 10 73

1GO ON
J1DISK PACK 10 INST,

JOELAY SUBROUTINE

«STLI STA 3,,5TLRET

LDA $,KBL14

STA 3,0

08Z 0

JMP (e

JMP @, STLRET
«STLRETIV

A Wo7u

1
(X3
23
Q4
(-1}
as
e’
(.1
oy
19
11
12
19

w5445
vd44d
vb5447
u5450
¥54%;
03452
05433
85454
05455
ed5450
03457

05460
¥5461
05462
05464
05464
85465
95466
¥5467
05470
05474
vh4a72
05473
v5474
05475
54706

oMAIN

24056
19106
ve1400
V24254
123000
181223
veadr?3
0863233
V24079
263333
0eere7

950164
“4vi 44
vdy2al
v29145
CLT1I1)
064433
133414
0dvavs
101404
¥eer73
vi4104
veurre
264433
vap144
volaee

«SSEXS

WWALTS

LALTR

wTos

J"SET A SEEKING FLOP" SUBROUTINE
JFOR THE UNITS INDICATED BY (aAC2),

] BIY 15 = UNIT 2
’ BIT 14 s UNIT 1
! BIT 13 s UNIT 2
' 81T 12 s UNIT 3

LDA ©,C1apK

MOV 2,2,8NR

JMP 8,3 JUONE
LOA 1,KB1

ADD 1,0

MOVZR 2,2,8NC
JMP ,SSEKel
DOC 2,08KP
LUA 1,C1000
DOAP 3, USKP
JMP  SSEKe]

JTRY ANQTHER UNIT
IRECAL THMIS UNIT

1SEEK ||

JWALIT ROUTINE FOR "UONE®

JRUN TIMER

1(AC2) ® mAX RUN TIME, (120MS/COUNT)

I LBPMS ITERATIONS
18AV ACO

8TA 2, ITRCNTY
STA 8, TEMP
LOA 2,Ci74x
LDA 4, TIME
NID @

DIA §,DSKP
AnO® {,2,8ZR
JMP WTO

INC 8,9Q,8¢R
JMP  (WTL,*1

JREAD STATUS

JSOMECNE I8 DONE
1180 MS CHK

08Z ITRCNTY JOONE 120 MS
JMP L wTL, 100 SOME MORE
DIA §,08KP

LOA @, TEMP

JMP 2,3



A QU779  GMAIN A PoBE  JMAIN

L1} o1
F'H a2 JSEEX WHITE/READ/LHECK SUBROUTINE
29 IRECALIBRATE SUBRUUTINE 83 JCALL  DORw
04 84 ' CyLw
@5 95477 1Q24R@ ,WCLO SUB 0,0 JUNIT 2 ENTRY 85 ] ADDRESS OF DAYA GENERATOR
26 5500 02405 JMP GRCLIeL 8o [ DISK ADORESS
87 w5501 620054 RCL1T LUA o,Kpi JUNIT § ENTRY 87 [ RETURN
08 855P2 vouVded JMP L RCL3eL 1]
29 ¢5dv 102621 (RCL21 SUBZR 8,8,8KP  JUNJT 2 ENTRY 99 05515 ¢54441 ,D0RwI STA 3,DNwRET
10 ¢5504 020056 ,RCLIT LDA @,Claex JUNIT 3 ENTRY 16 05516 021490 LA 2,0,3 IXFER CYL #
11 85505 0563233 00CC ¥, USKP 1SELECT UNIT 11 95917 v4ddle $TA ©,,00
12 ¥5500 220215 LOA @,C1400 12 5520 v2i4del LOA ¥,1,3 tXFER ADOR QAT GEN
19 05507 081393 DOAP ©,0DSKP PRECALIORATE 13 05521 p4p4y2 STA ?,.001
14 65510 254494 S$TA 3,RCLREY 14 05522 21402 LUA 4,2,3 IXFER D1SK ADOR
19 9511 @da17d LDA 2,C18 15 85523 g4vdys $TA 2,,.,002
16 85512 ¢eo227 WAIT IwAIT 1,3SEC (OR UNTIL DONE) 16 5524 y4p420 STA 2,,003
17 85513 0240 JMP ORCLRET 17
18 05514 @OUEO RCLNETI @ 18 45525 06237 JSR @ISEY
1y ¢5520 wvb2st VOSEX 1SEEK |}
20 ¢55%27 Queevy ,0U: F) 1ICYL &
21 03530 206242 ENALT JTERROR, AC1®STATUS
22 05531 Q@042 JMP E,D0 1SKIP TO END OF TESY
29
24 #5532 U625y GENUAT JGENERATE DATA
25 05533 pu5214 D01 ONES 1ADORESS OF DATA GEN
26 45534 0B6330 PRGEND IMEM ADDR
27
28 v5535 ep6257 WRITE IWRITE ||
29 05530 908330 PRGEND IMEM ADDR
390 v5537 yevelr ,co2 17 JUISK ADDRESS
31 25540 86242 EMALY 1ERKOR, AC188TATUS
32 v5541 vBede12 Jmp E,D0Q 1SKIP 70 END OF TEST
33
34 95542 ¥d0256 REAV IREAD ||
35 5543 pes73e PRGEND*4P@ JMEM ADOR
36 95544 280017 LU 17 101SK ADDRESS
37 05545 vvb6242 ERALT JERROK, ACY{8STATUS
38 25540 vdvaLs JMP EL 00 JSKIP TO END OF TEST
3y
49 o5547 gubeer CHECK JUOMFARE BUFFER A/B
41 ¢5550 @Bo3J6 PRGEND 1A
42 25551 206730 PRGEND*40¢ 18
43 05552 ¢vb242 EMALT JCUMPARE ERROR, AC@®GOOD
44 45553 V06243 E,L0:  LOUP 1ACISBAD
45
ab ¢5554 2344v2 LOA 3,URWRET
47 ©5555 velded JMP 3,3
48

4y 5556 2800M0P DKWRET! ¥




A BO8L  (MAIN

L2}

e2 IwAlT FOR INTEWRUPY TIMEOUT AFTER 108 MS
23 JRETURNel IF TIMEOUT

o4 JRETURNe2 IF INTERRUPY

[.H)

@6 ¥3557 620146 ,IWTI LOA @, TIMEL

@7 ¢5560 60177 INTEN JENABLE INTERRUPT

28 45561 1oie0ee MOV 2,0

B¥ ¢5d02 12145 INC 8,8,SNR JCOUNT 122 MS
10 259563 00042 ELIANE 2 )

11 08864 0683420 SKPHUN @ JTYPE 1 LOOP
12 85365 000774 JMP L IWTe2

19 ©5%60 ¢Gu27? INTOS INO INTERRUPT
14 25567 06443) VIA 1)08KP

15 935570 20j4pe JMP 4,3 JERROR RETURN
16

17 85571 ©64433 IRETH DIA {,08KP

18 95572 221401 JMP §,3 INORM INTERKRUPY RETURN
19

20 JCHOOSE AN ACTIVE DISK UNIT

21 JRETURN WITH UNIT & IN AC2

22 H UNIT ¢ s |

23 ] UNIT { s &

24 1 UNIT 2 = 4

238 ! UNIT 3 = 10

26

27 05573 3132321 ,ALSK® SUBZL 2,2,S5KP

28 ©5574 151120 MOVZIL 2,2

29 05575 w2015} LDA ?,NDSKS

38 ¥5570 143405 AND 2,8,SNR

31 ©5577 ¢@Q778 JMP -3

32 0v5600 ¢ol4ve JMP 8,3

33

34 JSEEK SUBROUTINE

35 7 CALL SEEn 1AC2 = UNIT
36 J N JICYL
37 ! RETURN JACY = STATYS
38

J¥ Y5601 054420 ,S5K3 STA J,SKRET

40 056082 126400 SuB 1,1

41 05609 v2URSe LDA 4,KB1

42 05004 191222 MOVZR 2,2,82C

435 B56M5 Q00403 Jmp 5K}

44 gd000 1070800 ADD 4,1

45 vSo07 eee77s JMP (=3

48

47 ¢5b1y w6783 8Kyl 0OC §,08xP JSELECT UNIT
48 25611 Q21400 LA 2,0,3

49 v50b12 v24070 LUA 1,KB6

5¢ uSb1ys 1230¢0 AUD 1,2 JSEEK *« CYL #
51 ¢5614 063333 DuAP @,DSKP

52 85615 232107 LDA 2,C5

53 050186 VU827 WALT IwAIT 59@MS (OR UNTIL DONE)
54 95617 210402 1SZ SKReY IAC1=STATUS

50 05620 ane4dol JMP #SKRET

56 05621 00820e SKRETI @

A ¢go82

a1
[-¥3
29
a4
as
'3
@7
o8
oy
1¢
11
12
19
14
15
16
17
1o
1y
22
21
22
29
24
2%
20
27
28
2y
3
3
J2

¥obee
¥5623
vdb24

5625
05620
05027

v563¢
05631
05632
PELRK)
Y8034
05035
¥5636
50637
w64
0564}
vS6ag
¥5043

05644
e5045
050646
©v5047
¥365v
05651
yS0s2
05053
¢5654
25055

WMAIN

¢34432
176529
vav4oe

054427
034167
vidvavd

654424
¢3441)
062677
vap420
v444a16
0¥90414
173400
054406
176400
854405
CELYT'L
090436

0oL144
noovee
L ILI1d
vaveoe
CLLLT
CLITI) ]
gveve
CLLLE TS
voveuve
emonee

WSETS

+SETPY

oSETUPI

ITRS
ITRCT
ESWITS
ERRCTS
RTRNI
SAV2)
SAVLE
SAVY
LOUPRS
DSWT

STa

3,LUOPR

suBzL 3,3

JMp

STA
LOA
JMp

STA
LDA

WSETUP®2

3,L00PR
3,C5
JSETUP#2

3,L00PK
3,1TR

IORST

S$TA
8TA
STA
INC
STA
Sus

Q,8AVe
1,8AvV])
2,8AVe
3,3

3, 1TRCT
3,3
J,ESWIT
3,ENRCT
LOP1e}

JITERATE UNCE

JITERATE 5 TIMES

JADURESS OF TOP OF (OUP
JTHIS RQUTINE INITIALJZES

JEACH TEST



A QUB3 L MAIN A BUB4 L MAIN

[-}} .1}

B¢ 05636 054772 ,LUPDI  STA J,,RTRN JINTRODUCE A SHORT 02 05727 0Q0L45 PCENTI "X JCHARACTOR

Q3 u5657 176401 Su¥ 3,3,8xP JTAC3I®D IS WAIT 8w, B3 05730 176440 Sus 3,3

24 B4 vbH73) ¥347)6 STA 3,ERRCT

89 ©5%66¢ v54770 ,LO0P1 STA 3, ,RTRN JEND OF TESY ITERATION 85 05732 ¥347314 CYLTS: LDA 3,ESWIT

96 ¢5061 ¢3B77¢ STA 2,3AV2 86 85733 175004 MoV 3,3,SZR

07 ¢5662 v4477¢ STA 1,8avy 87 03734 veéveye JMP NS 1THERE HAS BEEN AN ERROR
88 45069 ¢4e77¢ STA ¥,8AvVe 8o ©5735 ¢20740 CYCi LUA 2,8AVd JRESTORE aC'$

By ud664 175p04 MOV 3,3,8IR PINSERT WAIT? 8y 03736 024714 LUA 1,8aV1

10 05665 v@B41d JMP ,LOPY IND 10 ¢8737 @3vr12 LUA 2,8AV2

11 05666 024146 LDA 8, TIMEY 11 ¢5740 175142 MOvVLw 3,3,S52C FSWITCH Q@

1¢ ¢8667 #2423 LOA 1,C1774 ITIME/1B24 12 95741 @ee746 JMP L LOPX 1(1)"PROCEED

13 e567¢ 1237¢0 ANDS 149 13 03742 6165 JSR OSTALL JRILL TIME (I10RST)
14 @5671 123240 ADDOR 1,9 14 25743 poa71y JMP SLOOPR 1(2)8,00P ROUTINE
19 8672 121240 MOVUR §,8 18

16 ¥5673 jeie0Q MOV 8,8 16 05744 ¥74477 CNSS REALS 3 JERROR LOOP, IS A RECAL
17 03674 101405 INC 8,¢,8NR 17 05745 ¢24073 LDA §,KBJ IREWUESTED ?

18 03675 v0OV4AVd JMP ,LOPY 1STALLED 90 18 05746 137415 ANUM 1,3,5NR

19 08676 e683400 SKPHN @ IMICROSEC 1Y 05747 wvv4re JMP CNSY INO  GO=ON

20 25677 000774 JMP =4 22 ¢5788 1753¢0 MOVS 3,3 JYES, ASSEMBLE THE
21 65700 062677 ,LNPit IORST 21 3751 e24y70 LbA 1,C6 JUNIT & FROM SWS=6
22 85701 214744 08Z ITRCY 22 #5752 137620 ANDZR 1,3

29 057082 Quve4edep JMP CYCTS INOT 120 TIMES ITERATED 2) 05753 w2113 LDA @, TRCL,3

24 25703 vd4av4y LDA 3,1TR JRESET ITERATION CNTR 24 ¢57%4 pavap) STA 0 ,¢4 JIPICK A RECAL

2% ©¥8704 08474 $TA 3, ITRCT 23 ¢85755 00234 RECLI IRECALIBRATE ||

25 85705 03474y LDA 3,ESwlTY 20 938756 ©R4533 JSR LOLY JOELAY | SEC

27 %786 17%@0d MoV 3,3,5nR 27

20 08707 Q02741 ,LOPX: JMP #L,RTRN 28 05757 874477 CNS1t READS 3 JIF Swamy DELAY
29 ¥5710 074477 REAUS 29 v576@ v2eere LDA 9,KB4 1 ¢ SEC,

30 5711 17512¢ MovZL 3,3 Jo 05761 117404 AND @,3,82ZR

31 uS712 1781900 MOVL 3,9 31 08762 204527 JSR LOLY

32 €5719 175103 MOVL 3,3,5NC 32 5763 vIaer2 LOA 3,u8wT JFORCED 2 SEC DELAY ?7?
33 05714 poo4td JMP PCENTe 33 ¢¥5764 1750098 MOV 3,3, 8NR

34 ¢5715 Qes247 PCRLF JPRINT CARRIAGE 34 08705 VQB4ARI IJMP ,*3 IND

35 @8716 024731 LDA {,ERRCT 35 08766 va4s23 JSR ,DLY JIYES, { SEC

36 08717 030725 LOA 2,ITR 36 05767 ¢0a522 JSR ,O0LY ' { SEC

37 18728 ¢04S5S JSR MULTY 37 0577¢ 074477 READS 3

38 8721 e3e7ad LudA 2,1TR 38 8771 veara4 JMP CYCY

39 ¢8722 vB4asy? JSR DIvD 3y

42 85723 906511 JSR eLPUEC JPRINT VALUE

41 65724 020403 LDA @,PCENT JEXAMPLES 89X

42 08725 2946506 JSR BICHAR

43 5726 ¢vv4L2 JMP PLENT®1




A 2085

8772
45773
03774
es775
08776
08777
["LT'IL]
CLT )
LT 1.}
CLUTM

CLILL}
LLILE]
CLTLL]
(LT
LT3
66011
06012
wéeLd
"L
"LTFE]
B6e16
CLTRY4
26020
vbe2!
06022
vbeas
06024
06025
vou20
v6uv27
LTR]
v6031
o6pae
06233
26034

6035
06036
26037
26040
CLTTH
CLTY Y]
0624
v6uv4ad
06045
vée4s
vbua?
FLTLL
068351
CLTI'E-1
06053
v6u34

o MAIN

054656
176520
o040
034683
176400
054656
034646
17584
¢op4le
¥34645

004433
054644
074477
177112
oov4p2
go44p4
010635
pe283s
202634
0346834
040635
e44633
006247
006250
ee6e3s
B2¢eas
vépe22
126000
147040
¥R4328
020623
ga482!
82617
006242
Vo160

141520
vevell
v84448
044413
v2apas
125004
200448
024407
¢346903
063077
002405
[TLRL L]
06277
vu2ed2
veveve
veeree

WEHLS

JEWALTE

EN21

ERR1Y

ERETS

EPRINTS

ICHARI
IPDECS
MEADER?
PC

AUTOER?

AADLE
«AAR3S

STA 3, ,.RTRN
SUBZL 3,3

IJMP L EM2

STA 3, ,RTRN
sys 3,3

S$TA 3,08wT

LDA 3,ESWIT
MOv 3,3,8ZR
JMP ERET

LOA 3, (RTRN
JERRQR, C(3)wPC
JSR AUTQER

STA J,ESWIT
READS 3

ADOLw 3,3,52C
JMP EREY

JSR EPRINT

182 ERRCT

JMP @, RTRN

JMP # RTRN

STA 3,84v2

3TA 2,8AvVY
STA 1,8AVY
PLRLF

MESSAGE

HEADER

LUA 2, .RTRN
STA Q,ESWIT
AUC 1,1

ADD ¥,

JSR PDCT

L0A 2,8AVR
LOA 1,8AvV1
JMP #8AV2

CHAR

POEC

«TXTE |

)

STA 3,.,AA8)
STA 1, .AAQ)
LDA §,EGGS

MOY 1,1,84R
JMP e85

LOA §,.a00¢
LUA 3, KTRN
HALT

JMP #,AAQ3

JSR EPRINT

INTOS

JMP PEGGSed
Q

']

JERR wlTH FORCED 3 SEC OELAY

JERROR SUBROUTINE
PERROR WITH NO DELAY FORCED
JUELAY SKWITCH

JOPERATOR,SET SWITCHS|

JLOOK AT SWITCH 1§

IPRINT CARRIAGE
JAND HEADER

1PC OF ERROR

A VUBo

1
22
23
24
L]
Qo
Q7

oy
10
1
1¢
19
14
15
16
17
18
1y
20
21
22
29
24

@6u55
V6956
'1.T'}-14
LELY)
26061
[1.1'1.r]
(1122
06064
06e6d
"1r'L1]
vous7
osv7v
w6871
boe7e
06873
674

06e75
"1.1724 3
weu77
LLRY 1)
061901
v610%
06103
véle4
06105
¥6106
86107

@61t

> 86111

e6112
26113
6114
Q6415
CLERY)
06117
06120
v6121
6122
w6123
06124

WMAIN

182400
254431
142432
CLULIE]
054426
034426
12%120
141100
142442
e ryrls
125100
175404
vep773
170441
176420
pe2a1d

102400
vS4alt
V34411
125203
10120!
148229
175404
¥ea774
125260
002401
veuoL?

177760

e20172
040164
220145
260000
064433
127404
Q63077
101404
008773
14164
ege’7e
eeidvo

JACY REM ACo®(ACO,AC1)/AC2

pIivio: Sus 0,0
Divbo: STa JyMSAY
SuBa
JMP DExT
STA 3,MSAV
LUA 3, M20
MOVZIL 1,1t
MOVL 8,0
Sulws 2,0,52C
Sub 2,9

MOVL 1,1

INC 3,3,3ZR
JMP DLOOP
SuBO
Jusz 3,3
JMP #MSAV

DIvos

DLOOP?

OEXT?

1(ACO,AC1)SAC 9AC244ACY
MULTS syusC vy0
MULTAT STA 3,M8AY
LOA 3, M20
MOVK 1,3,8NC
MOVR v,0,8KP
ADUZR 2,9
INC 3,3,82R
JMP MLOOP
MOVCR 1,1
JMP eMSAY
MSAVE ]

MLOOPS

M2018 -20

LOLYS  LDA ©,C12
STA @,ITRCNT
WOLYI: LDA B,TIME
NIO @
DIA 1,DSKP
AND 1,1,8KP
HALT
INC @,8,82R
JMP DLY1+t
DSZ ITRCNY
JMP ,DLY1
Jne 9,3

2,8,81C

3,3,8%p

JOIVIDE

TMULTIPLY

JOELAY § SEC
1ie.x120M8

110¢ M8 TYPE 2

FND SKP?
JSTALLED t007?
INOT YET

11 SEC,?
JSTALL MORE



A Q087 LMAIN A 2488 L MAIN

o1 JTELETYPE NON INTERRUPY PACKAGE 01 #0153 12240y ZOCT: Sus 4,9, SKP
Q2 1AC1,AC2 SAVED 32 v6154 220402 PUCTI Loa 2,P,C60
a3 J"MESS" PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLER B3 @6155 udyadb? STA 2P AC2
24 JUCRLF" PRINTS A CARRIAGE RETURN 04 06150 V30435 LOA 2,0CTAB JPRINT C(1) IN OCTAL
[.L] JUPOCY® PRINTS C(4) IN OCTAL 05 26157 vVo4v4 JMp ed
1] P*ZOCT* PRINTS C(1) IN QOCTAL, LEADING ZEROS SUPPRESSED Bb p6160 ©b0ed4 PLEC? STA 2,PoAC2
27 1*PDEC" PRINTS C(1) IN DECIMAL, LEADING ZERGS SUPPRESSED, 27 26161 ¥3Y442 L0A 2,DeCT8 IPRINT C(1) IN DECIMAL
-1} JTHE ABUVE THREE ARE POLLOWED BY THE TAB IN P,TAB @8 ¢6162 102442 Sus 0,9
29 JUTINGY ACCEPTS OCTYAL, ANV 29 ¢6169 84513 8TA 3,MESSR JoOTH ENTRYS PRINT NUMBER
16 JUTINDY ACCEPTS DECIMAL SINGLE PRECISION SIGNLD INTEGERS 10 86164 va44a7 STA 1,P.ACY
11 JINTO ACY FROM TWE TT]I, LWEADING NULLS, TABS, 11 06165 vaR4ead STA 2,28UPP JTHEN TAB TO NEXT POSITION
12 JAND SPACES ARE IGNORED, A 106 BIY UNSIGNED INTEGER 18 12 ¥6166 950401 STA 2,,¢!
13 JFORMED, THEN NEGATED IF A MINUS SIGN IS TYPEV, 19 ¥6167 ¥LYRVL DECOCTI @ PAYLDA 2,TABLE" INSTRUCTION
14 JEXIT AT CALL*l IF INPUT ERROR WITH ACOWBAD CHARACTER, 14 46179 ¢1e777 182 .=\
15 ? (NDT A LEGAL DIGIT OR TERMINATING CHARACTER) 15 86171 024444 LDA ¥,P,TAB
16 JEXIT AY CALL®2 UPON TERMINATING CHARACTER 16 ¢617¢ 151005 MOV 2,2, 8NR JIF TABLE ENTRYs®
17 } wlTH ACOs, @, 49, 12, 58 17 ¢6173 v@@752 JMP PEXIT TEXIT w]ITH NO TAB
16 } FOR NullL, TAB, SPACE, CARRIAGE RETURN, COMMA 18 96174 034436 LDA 3,2Z8UPP JZEROS SUPPRESS STUF
19 JTHE ABOVE WAIT FOR TTpo DONEB, THEN CLEAK TYO, 19 86175 102400 sSus 4,0
20 PYCHARY PKINTS ASCI! CHARACTOR IN C(@)R) C(8)L MUSY BE @, 22 46176 146452 UECOTH SUBUN 2,1,82C
24 JEX1TS CALL #2 IF C(3)Rs=d, CORRECTS THE PARITY, 21 v6177 vo04eUd JMP DECP
22 JSIMULATES TAB ON ASR33, 22 062V 140400 sus 2,1 JFORM THE DIGIY
23 1"TYPE" PRINTS C(U)K, MUST MAVE PROPER PARITY, EXITS AT 29 06201 834438 LUA 3,P,C60
24 JCALL®l, REPLACE “TYPE"™ wITH INTERRUPT TYPE IF DESIRED, 24 06202 183400 INC 2,0
25 25 26203 0Bp773 JMP DECOT
26 46125 354551 MESSt STA 3, MESSR JPRINT A TEXT MESSAGE 26 06204 151235 DECPI MQVZR® 2,2,8NR
27 #6126 v44595 STA 1P, ACY 27 26285 p34431 LOA 3,P,CER
26 ¢6127 ©¥%¢%50e5 STA 2,P,AL2 28 p6206 €d4424 STA $,1S5UPP 1C(8)uDIGIY
29 #6132 018546 15§52 MESSR 29 v6287 163800 ADV 3,8 JMAKE ASCII
30 86131 ¢di4eee LoA 2,2,3 1C(2) POINTS TO MESSALE 30 v62i¢ 175004 MOV 3,3,82R
31 86132 v24ses Loa {,P,377 1A 8 BIT MASK 31 26211 vvaez? JSR CHAR JPRINT
32 6133 1221010 LDA 2,8,2 1C(2)8DATA wOKD 32 vb2ie v0d75% JMpP DECUCT JGET NEXT DIGIT
33 #6134 123412 MOVL® §,1,82C 33
34 96135 125791 ANDS 1,0,5KP 34 06213 030425 OCTABY LDA 2,,e1+,=0DECOCT
35 96136 12844} AND §,0,8xP 1C(R@)SDATA CHARACTOR WIGHT 35 26214 10pe0R 100020
36 96137 1Y1400 INC 2,2 JINC TO NEXT wWORD 30 @62id vluBve 10800
37 26142 124000 oM 1,1 IFLIP MaSK 37 06216 enioeR 1e0e
38 ¢6141 004477 JSR LHAR JPRINT 38 40217 ¢dvetee 10¢
39 46142 2082778 JMP MESSeS JANOTHER 39 w620 ©veuPle 19
4 06143 e0o4e2 FET o *2 49 062y cvedYl 1
41 ©S5144 204474 P,LSTI JSR CHAR 4] ©6222 vouvRLe 9
42 ¢6145 024466 PEXITI  LUA LT I%Y 42 06223 030435 DECTBL LDA 2,,¢le,=DECOCT
49 Bb146 BIv4ab6 LDA 2,P,AC2 49 voveLe Rpx 12
44 06147 0853511 SKPBZ TTO 44 06224 823448 1820¢
4d 6150 ¢vu777 JNP el 43 96225 QULI75B TT
46 ¢6151 @te2il N10OC TTQ 4b Y6226 ¢¥Ul4a 100
47 @6152 vUY2524 JIMP BMESSR JLASY 47 v6r27 vuvei2 14
48 48 ¥623¢ vueRLL 1

4y 0b23) 9DV v

5¢ VBYBIB RDX &

91 06232 YUWVLD ZSUPPL @
52 ¢6233 wUeLLR P,ACIt @
50 w6234 pdynvp P,AC23
54 0bgdd VUVEll P.TAB: 11
55 u6236 ¢wsLOR P,C64: 69
50 ¢6e37 6WW3T? P.377% 377

JUHARACTER PRINTED AFTER NUMBERS




A 9089

[3)
Q2
a3
24
(L]
[-1]
Q7
(1]
[-1]
1¢
11
12
13
14
15
16
17
18
19
(14

ve240
0624}
86242
06243
06244
0624%
06246
v6247
w6250
veasy
[LEFEH]
86253
06254
06255
26236
06257
06260
[LE1D
e6262
06263
06264
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o140t
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004747
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LLLDY

aedeve
veeoee
0e0eVe

CHAR?

CHARLS

CHA, 33

CRLF1

CHRETS
CHORZ:
MESSR1

STA
MOVS
JmP
MOvZ
ADD
JMP
ADOR
MOVS
LDA
Syt
Jmup
JSR
JMP
LDA
JSR
LOA
LDA
AND
Jmup
3TA
JmMP

STA
3TA
$TA
LDA
JSR
LDA
Jmp

L}
L]
]

3,CHRET

©,0,8NR

1,3

L 2,3
3,3,82R
o=l
e,e
Q,e
3;P.cll

2,3, 8NR

.7 Y )

TYPE

OCHRET
8,P.240
TYPE
@,CHARZ
3,P.C7
3,8,32R
CHALDY

9, CHORZ

SCHRET

3, MESSR
1,P.ACY
2,P,AC2

a,P,C15

CHAR
@,P,C12
P.LSY

JPRINT C(@) RIGHT
JRETURN +2 IF NuLL

JCOMPUTE EVEN PARITY

113 THIS A YaB

IYES
INO PRINT IT
1exXIY
FSIMULATE A TAB
JwITH § TO 7 SPACES

JSAVE RETURN

JPRINT CARRIAGE AND LF
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-1
ey

86277
w6309
¥6301
"LXTY]
06383
06304
"LELE]
66326
w6307
86310
06311
¥6312
06313
v6314
86318
v63to
06317
v632¢
86821
v632¢
86329
06924
86925
06320
06327
06330

«MAIN

034430
v74477
177422
vevapa
263511
vver77
261111
034731
179220
1634¢2
116043
pida4
182432
018761
[RYYTY
116445
054756
wo2407
veuou?
CLT1I'FRY
véee12
voueRLs
vev240
vdvvaR
eapeen
200040

TYPES §TA 3,TYPRET
READS 3
AQo2L 3,3,82C
JMP L, e4
SKPBZ TTO
JMP =1
UQAS 2,TY0Q
Loa 3,P377
MQVZIR 3,3
AND 3,0
ADCO 8,)3,3NC
LOA 3,P.C4n
SusZw 3,92,82C
182 CHORZ
Loa 3,P.C18
SyUB0 2,3, 3NR
STA 3,CHORY
JMP OTYPRET

P.C71¢ 7

P.CILT 1)

P.,Ci28 12

P.C15: 15

P,2408 2490

P.C4R1 40

TYPRET! @

PRGENDT @

JITYPE THE C(Q)R IF
JSWITCH 1(2),

JINHIBIT TYPE EXIT,

JOKIP NON=PRINTING CHAR

JCLR HORZ POS

JREST OF CORE IS BUFFER



A BBl JMAIN A Q092 JmAIN

81 06331 Q20772 TINC.t LDA 8,P,C12 21 JPROCESSOR TIMER PACKAGE

B2 06332 ¢a4T4S FEL] TYPE Y] JTHIS PACKAGE 18 CALLED WHENEVER IT IS NECESSARY 70
03 ¥6339 612743 YINX, 182 MESSR 23 JIDENTIFY THE MEAN TIME 8ASE OF THE COMPUTER N
Q4 26334 224677 TINR,t LUA 1,PACY 24 JWHICH THE PRUGRAM RESIDES, THE MEAN TIME BASE MAY
95 V633D VI4E?S LDA 3,28UPP e5 JTHEN 8E UTILIZED TO VERIFY OR CALCULATE THE RELATIONSHIPS
a6 26335 175182 MOVL 3,3,82C .13 JOF OTHER PERIPHMERAL PUNCTIONS,

87 96337 {24400 NEG 1,1 o7 [}

28 06340 paPEL6 JINP PEXITey 28 JTHE PACKAGE WETURNS TO THE CALL INSTRUCTION WITH
o9 .1 JTHE CONTENTS OF ACls YO A CALIBRATION COUNT

10 66341 182121 TINDI  ADCZL  @,0,8KP JOUCTAL ENTRY 16 JTHAT MAY BE INCREMENTED TO OVERFLOW IN 108 MILLIe
11 66342 {02442 TINDD  SUBO 9,0 JOECIMAL ENTRY 11 JSECONDS BY THE FOLLOWING DELAY LOOP,

12 26343 54733 STA 3y MESSR 1e JTYPEL: MOV 9,0

13 06344 p30670 STA 2,P,AC2 1AC2 1S SAVED ) [ INC @,9,82C JSKPRNOT OVERFLOW

14 06345 234756 LDA 2,P,C12 14 ' JMP 1,3 JEXIT LOOP

15 06340 113000 ADD 9,2 15 ) (] JANY FLAVOR 10 SKP

10 6347 132440 sSusBo o, 16 ’ JmpP TYPEL

17 26392 B4v662 STA @,2SUPP IMINUS SIGN AND LEADING SPACES FLAG 17 )

18 06351 34661 TINS,t LDA 3, ISUPP 18 JTHE CONTENTS OF AC2 wILL CUNTAIN A SIMILAR 1v@ M§
19 26352 175004 MoV 3,3,82R iy JITERATION COUNT BUT FOR THE FOLLOWING LOOPS

20 06333 200760 Jmp TINK, 20 JTYPE21 NIO @

21 6354 34657 TINw,1 STA 3,P.ACY 21 ] 01A 1,,0EV 1GET DEVICE STATUS

22 98355 e63610 SKPDN  TTI 22 [} AND® 2,1,82R JANY STATUS COMPARE

23 88356 ¢eer7? JMP ot 23 ] JHP 4 JEXPECTED STATUS EXIT

24 06337 vB0510 0IAC 0,711 24 ' INC 0,8,82R 15KP QUY ON LOOP OFLOW

25 #6360 V04500 JSR CHAR 2% 1 JMP TYPER2

26 06361 ¥34743 LDA 3,P,C40 20 [

27 26362 116444 syse 2,3,31R 27 JTHE VALUES RETURNEU MAY BE ARITWMETICALLY

28 @8363 181015 MOVH 2,0, 3NR 23 JPROCESSED (MULTIPLIED/DIVIDEU) FOR LONGER OR

2y ¢8364 pRLYdS Inp TINS, I1SPACE, TAB, OR NyLL 29 JSHORTER DELAYS AS LONG AS THE STANDARD LOOPS

30 86365 p244ad2 LDA 1, TIN2, 30 PLISTED ABOVE ARE UTILIZEOD,

31 V6360 186215 ADCw B,1,5NR JLOMMA 3 )

32 ¥6367 vRB744 IMP TINX, 32 JIT 1S RECOMMENDED THAY ALL TIMING FUNCYIONS

39 06370 1¥0424 syB2 9,1,32R IMINUS 38 JBE PERFOKMED WITHIN THE SAME GENERAL AREA OF

34 26371 noL4aRS JIMP TINM, INO 34 JMEMOKY AS THIS TIMING PACKAGE,

35 ¥6372 ¢I4640 LDA 3,2SUPP

35 ¥6873 177208 ADDR 3,3 JCOMPLEMENT SIGN

37 06374 234636 STA 3,IsUPP

38 06375 veeree JmP TINK,*t

39 ¢6376 130415 TINM,t Sydw 1,3,8NR JIS IT A CAKRIAGE RETURN?

40 96377 veerd2 JNP TINC,

41 06400 ¢24418 TINN,I LOA 1) TING,

42 26484 107022 Ap0Z 8,1,S2C ISKIP IF NOT A DIGIT

43 06402 146513 SuBL®  2,1,SNC ISKIP IF DIGIT

44 28403 00073 Jmp TINK,

45 26484 010626 182 ZSUPP  JUUT OF LEADING SPACES

46 ¢64B5 220626 LOA B,PoACY

47 ¢6486 1083129 MUVIL 9,98

48 06407 115120 MOVZL  ©,3

4y 46418 175128 MOvZL 3,8

50 w641y j37eeR ADD 1,3 18 ULL PLACL'S ¢ NEw DIGIT

51 w6412 14b220 MOVZR 2,1

52 ¢6413 125232 MUVZR®  1,1,82C JSKIP IF OCTAL MODE

853 06414 117000 AL 2,3 1ADD 2 OLU P,ACL1'S

54 26415 800737 Jnp TINw,

55 ¢64i0 177720 TINi,: =o@
50 u6417 ©PRBOS TINZ,} S5




A 2893 LMAIN : A QUS4 MAIN
81 ! a1 '
02 JINITIALLY, THE YIMER PACKAGE ATTEMPTS YO 82 JTHERE I8 NO KTCeUTILIZE DEVICE TTO AND A8K FOR
e3 JDETERMINE IF THE COMPUTER MAS A REAL TIME CLUCK . 23 J8AUD RATE INPUT FROM DPERATOR
04 JAVAILABLE, THE ITERATION COUNTS ARE DEVELOPELU SIMPLY B4 26449 062677 SCORES IORST
83 1BY SYNCING WITH THE CLOCK AND COUNTING 95 ¢bad) 102400 sus 4,2 FACOSNULL CHARACTER
06 JTHE #OF LOOP ITERATIONS AT 18 WZ, 86 06442 YB4406] JSR TyMe
Q7 ] @7 26443 ¢61111 QuAs ¢,7T0 JPASSED TO TYME
[1] 1IF, WOWEVER THERE IS NO KEAL TIME CLOCK THE MEAN 08 06444 263511 SKPBZ TYO JFOR EXECUTION
L1 JTIME BASE OF THE LOOPS MUST BE CALCULATED, THIS 09 05445 V6533 SCOKAT JSR OTUMBLER JOUT TEXT
19 118 PERFORMED BY COUNTING THE #OF TIMES THE 10 06446 26610 SESOUT JASKING FOR BAUD RATE
14 1STANDARD LOOPS ARE ITERATED FOR ONE OUTPUT 11 JTHE FOLLOWING SERIES OF INSTRUCTIONS WILL
12 JCHARACTER TO DEVICE "TTO" AND REGUESTING THE 12 JCALCULATE THE ITERATION COOUNT FOR
13 JBAUD RATE OF DEVICE TTO 8E TYPED IN BY Tne 13 7L BIT OF TTO OUTPUT AFTER RETRIEVING
14 JTEST OPERATOR, 14 JTHE CONSOLE BAUD RATE FRUM THE
18 ! 15 JTEST OPERATOR===REGUJRES SUBROUTINE TIND
16 86420 034357 PTIMES S8TA 3,8VTIME 16 06447 pR6533 JSR #KEYS
17 96421 p63S14 SKPBZ RTC JTEST FOR CAS/RTC 17 0645D @¥¥775 JMP SCORA JINPUT ERROR
18 06422 POR4L6 JMP SCORE JCAS KTC NONEXIS, 16 06451 044530 STA 1,LUCK JSAVE BAUD RATE
19 26423 969114 NIOS RTC 1TURN CLOCK ON 19 06452 830535 LDA 2,5,301 11e
20 06424 63514 3KPBZ RTC 1BUSY =3 IS RTC 20 JROUTINE ASSUMES AN 11 BIT CHARACTER
21 26425 gBR4Rd JMP L¢3 21 6453 151408 INC 2,2 JASSUME 11 BITS
22 06420 063614 SKPDN RTC JDONE 39 NO RTC 22 ¥6454 ¢2452)1 LDA 1,0RDINAL  JCOUNT FOR FULL CHAR
23 26427 eBe4l) JMP SCORE JAND DEV TTO IS USED 23 06455 j@24ve sys n,0
24 96430 @¢682877 I0RSY 24 06456 Y6526 JSR OKEY§e2 JTCHAR TIME/WBITS
25 96431 102520 syszL 9,9 1318 HZ FOR RTC 25 26457 101004 MOV 9,8,82R 1 IF ANY REM,
26 06432 204473 JSR TYME 26 06460 125400 INC 1,1 1FUDGE 81T COUNT
27 26433 061114 VOAS ¥,RTC JPASSED TO "TYME" 27 06461 p20520 LbA @,L0CK
28 06434 263514 SKPBZ RTC 1FOR EXECUTION 28 26462 044517 STA 1,L0CK 7SAVE ITR COUNT § BIT
29 06435 pe2542 JHP #SVTINE JAC3 AND AC28,00P COUNTS 29 06463 131000 MOV 1,2
30 ! 30 06464 185048 MOV 2,1 JACL = BAUD RATE
3 1THE FOLLOWING SUBROUTINE 18 TO RETAIN COMPATABILITY 31 JBAUD RATE TIMES COUNT FOR i BIT
32 JWITH THE OLD PROCESSOR IOENTIFICATION AND TIMING 32 IWILL EQUAL ITERATION COUNT FOR 1 SECOND
33 JPACKAGE TO RETRIEVE TWE LOOP COUNT FOR 33 96465 {02400 sus o,9
34 JTHE DIA,B OR C LOOP TYPE 2 34 46466 ¢¥6518 JSR OKEYSey IMUL ACleaC2
35 26436 024542 ,3013  LDA 1,NUCAL 35 06467 p4R5y7 STA B3,KN 1SAVE DOUBLE LENGTH
36 96437 201400 Jwe 2,3 36 ¢6470 paas1d STA 1,KS JRESULY
37 71 SECOND DIVIDED BY i@ s 108 MILLISECONDS
38 06471 @3L516 LUA 2,8,308 110
39 86472 po6542 JSR PKEYSe2
40 V6473 VILS62 LDA 2,0RDINAL  JCOUNT FOR § CHAR
41 06474 044501 STA {,0KDINAL  JORDINAL®100 M8 TYPE 3§

42 JCONTINUE CALCULATIONS NEXT PAGE
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04
L]
26
Q7
o8
29
1e
11
12
13
14
15
16
17
18
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2
21
22
23
24
25
26
27
28
29
30
31

06478
06476
06477
26502

CLET
v6%02
CLIR
06504
06505

26506
06507
26514
065114
96312
¥6513
06514
¥6515
26516

065417
¥652¢
06221
06522
06323
w6524

JMAIN

02054
V24597
086508
244505

143120
111808
1514002
182400
0e6477

131000
Q24407
129120
102400
pacar2
121090
v24462
Q30472
606465

230470
006464
044405
131000
2244052
©vo2add

!
11 SECOND COUNT/Y CHAR COUNT s & CHAR'S PER SEC
1THIS CALCULATION IS USED TO EXPAND THE TYPE 2 COUNTY
LOA @,KN
LOA 1,XxS8 11 SEC, RESTORED
JSR SKEYSe2 JOIVIDE BY CHMAR,
$TA {,KS§ T CHMAR, { SEC
JCALC RELATIONSHIP QF REM, YO | CHAR TO FILL SECOND
MOVZL 2,1
MUV 8,2,3NR
INC 2,2
Sud 9,4

JOR PKEYSe2 JUIVIVE REM INTO CKAR

JACISFUDGE FACTOR | RELEATIONSHIP OF CHAR YU TOTAL § SEC

JFINISH CALCULATIONS ON LOOP TYPE { T0s {3ECOND

MOV 1,2 JFUDGE FACTOR

LUA 1, NUCAL JINTO CHARACTER TIME

MOVZIL 1,1

sSus 9,9 Wil ®

JSR OKEYSe2 JPORTION OF Crak

MOV 1,0 170 COMPLETE § SECOND
LOA L, NUCAL 14 CHAR, TYPE 2 LOOP

LUA 2,KS tu CHARS IN § SEC

JAR OKEYSey 1+ POKTION OF CHAR
1UOUBLE LENGYH ACQ,ACisi SECOND FOR TYPE 2 LOUP

LOA 2,858,301 tOIVIDE BY 12 FOR 140 MS

JSR #KEYSe2

STA 1,NUCAL

MOV 1,2 1AC281B2MS LOOP2

LUA |, ORDINAL JACL s1@aMS LOOP |

JMP #SVTIME

A VBeSo

06528
86526
v6d27
263830
06331
06532
06338
45534
06535
06536
¥o537
26342
268541
v6542
06543
96d44
w8545
0bd 46
26547

26530
26051
86552
36553
CLEEE

26855
vEH50

06557
069561
06561
0662
06963
063864
L3I}
06560
66567
86579
¥6371
wbb7¢
665873

s MALN

p240e1
Cd4aab
024437
644201
2254p0
04441Q
YRy
pasazy
¢2%4p1
044408
vad4ala
152400
1264900
061114
263514
400777
124004
009774
261114

141000
1254¢5
@2040d
¥63514
wae’74

081114
860177

CLT T4
v6u0dR
182005
863077
151404
¥e8773d
063077
006567
044406
854406
020403
vdudul
¥e1402

'

JTHE FOLLOWING SUBRUUTINE DETERMINES THWE ITERATION
JCOUNTS FOR THE DEVICE SPECIFIED BY THE INSTRUCTIONS
JFOLLUWING THE JSw CALL TU TYME

J00AS @,RTC 0R DuAs 2,TTO

15kPBZ ®TC OR SKPBZ TTO

!

TYNES LoA 1,1 JSAVE INTR, LINK

STA §,RVTMP

LOA 1,ENTYM

STA §,18 PFOR LOOP 2 INTR,

LDA §,0,3 JGET D0AS

STA 1,TIMA

STA 1,T1MB

§TA §,TIMC 1FOR EXECUTE

LOA 1,1,3 JLET SKPBZ

STA §,TIMA%}

STA 1,TLIMBes JFPOR EXECUTE

sus 2,2

Sug 1,14 JCLR CTRS
TIMAS DCAS #,RTC JUR TTO

SKPBZ RTC

JMP =1 IWAIT FOR DONE

ComM 1,1,82R )AND 2ND DONE

JMP TIMA JTHEN STARY COUNTING
TIMB: DUAd ¥,RTC JTHE THIRD OONE
JTHE FOLLOWING COMPRISES LOUP TYPE |

MOV 2,8

INC 1,1,8NR JWATCH FOR OFLOW

JMP L¢3

SKPBZ RYC

JMP T1MBey
JLOOP TYPE 2 IS COUNTED UNTIL PI FROM DEVICE
TImMC: DOAS @,RTC

INTEN

ITHE FOLLOWING INSTH, COMPRISE THE LOOP TYPE 2
NID @  JANU IT ITERATES UNTIL
WIA 2,0 JINTERRUPTED BY PI

ADC @,8,SNR

HALT JEILL INSTR,
INC 2,2,82ZR 1LOUP CTR
JMP T1MCe2

HALT JOEVICE OR PI FAILED
ENTYMI  ,e! 770 HERE wHEN PI

STA 1,0RDINAL  JSAVE LOOP §

STA 2,NUCAL TAND LOOP 2

LUA B,RVTMP 4

STA 4,1 tRESTORE INTR, LINK

JMP 2,3 JRETURN TU CALL
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JCONSTANTS SUBR, LINKS AND TEMP STORES
RVYMPT @

ORDINAL!? ]

NUCALY ¢

SVTIMEL ©

TUMBLERS MESS

Loexs ]

KEYS1 TIND
MULTA
01voo

K81 ]

KNt L}
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SESQUT! (TXTE «15>«12»¢i2>

TTO BAUD RATE 7m |

A P98
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¥B011d

026640
waov4?7
voeNee

vS4724
142529
©o2640
1440516
120324

MSGLY

MS8G23

MSG31!

M8G41

MSGH?

«LUC 1,LD*!
ITYPE @ FOR CARTRIDGE
«TXTE {TYPE @ FOR CARTRIDGE}

] 1 FOR 1@ SURFACE DISK PACK
«TXTE | 1 FOR {9¥ SUKFACE DISK PaACK|

' 2 FOR 28 SURFACE DISK PACK
«TXTE | 2 FOR 20 SURFACE DISK PACK|

] l=
JTXTE | =7e}

JTYPE UNIT NUMBERS (@»3) TO TESY
WTXTE ITYPE UNIT NUMBERS (@=3) TO TEST|
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ALL RIGHTS RESERVED/
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ABSTRACT

THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENANCE
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01

02 : MOVING MEAD DISK RELIABILITY PROGRAM

03

04 TRRRAENK AUTO~RUN AUTO=LOAD MODIFIED 4/7/72

05

06 1. ABSTRACT

07

08 ’ THE MOVING HEAD DISK RELIABILITY PROGRAM

09 s IS A MAINTENANCE PROGRAM DESIGNED TO

10 : EXERCISE AND TEST THE 4046 DISK CONTROLLER

11 ' AND 1=4 DISK DRIVES. THE DISK DRIVES MAY BE
12 : SHARED BETWEEN TWO COMPUTERS IN WHICH CASE

13 : THIS PROGRAM MAY BE RUNNING IN EACH COMPUTER,
14 :

15 ! N NOTE

16 3 KRAR

17 s ONE COMPUTER KUNNING RELIABILITY

18 ' TEST (SA S01), THE OTHER (SA 502)

19 i ONLY LY

20

21 ' THE CONTROL CAN BE DEVICE 33 OR 73.

22

23 12, MACHINE REGUIREMENTS

24

25 ’ NOVA (EXCEPT MICRO)OR ECLIPSE FAMILY CENTRAL PROCESSOR
26 ' 4K READ/WRITE MEMORY

27 s TELETYPE

28 i 4046 DISK CONTROL

29 : 4047 OR 4048 CONTROL ADAPTER

30 ' 1=4 MOVING MEAD DISK DRIVES

31 .

32 13, OPERATING PROCEDURES

33

34 ’ A, VERIFY DRIVE (DRIVES) ARE READY ON=LINE

35 [ 8, LOAD PROGRAM USING BINARY LOADER OR DIAGNOSTIC
36 H OPERATING SYSTEM,

37 ' C. RESET AND START AT ONE OF THE .
38 ' ADDRESSES SHOWN BELOW IF LOADED WITH BINARY LOADER.
39 : D. IF LOADED BY DIAGNOSTIC OPERATING SYSTEM,
40 1 RELIABILITY(BELOW) WILL BE S8TARTED,

41

42

43 3 STARTING ADDRESS -
44 s 2 RUN ALL

45 H 4 CHANGE DISK CONTROL ADDRESS

ue ' 200 RELIABILITY TEST, ALL CYLINDERS(DTOS START)
a7 3 501 RELIABILITY TEST, EVEN CYLINDERS

48 H 502 RELIABILITY TEST, ODD CYLINDERS

49 3 503 DISK ADDRESS TEST

50 3 504 CORE DUMP ROUTINE

51 ' 505 COMMAND STRING INTERPRETER

52 [} 506 ONES TEST

S3 3 507 1EROS TEST

54 3 510 110110110 TEST

55 : 511 FLOATING ONE TEST

56 ' 512 FLOATING ZERO TEST

S7 H 513 RUN ALL

58 3 514 SEEK EXERCISER
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E. ERRORS = ERROR STATUS IS PRINTED
WHENEVER ENCOUNTERED. WHEN DATA ERRORS
ARE FOUND ONLY THREE ARE PRINTED PER
ENCOUNTER, (SEE PARAGRAPH 5)

SWITCH SETTINGS

SWi=0 FROM ERROR, DO SCOPE LOOP

Swi=z1 FROM ERROR, GO TO NEXT TEST

swa2=1 INHIBIT TTY OQUTPUT

SWS=1 OUTPUT TO LPT

SWe=1 HALT AFTER ERROR

SW7=1 INMIBIT CHECK WORD AND DATA ERROR MESSAGES
SwW8=s1 BREAK TO ALLOW DISK INTERCHANGE

SW9=1 FOR READ ONLY MODE

F. STATISTICS = TYPE ANY KEY DURING
RANDUM TESTING TO GET A REPORT OF THE
NUMBER OF WORDS WRITTEN AND READ, PLUS
THE NUMBER OF ERRORS.

wukx NOTE wawwn

THE PROGRAM WILL ACCOUNT FOR UP TO A MAX.
OF 2%31 WORDS WRITTEN OR READ, SPECIAL
TEST RUNS EXCEEDING THIS FACILITY WILL
REQUIRE AN OPERATOR’S TEST LOG TO AUGMENT
SOFTWARE ACCOUNTING.

PROGRAM RUNTIME

PROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH
MEMORIES OF 8K OR LARGER. RUNTIMES BELOW ARE FOR
AN 8K CORE MEMORY,

RUNTIME 18 DEFINED AS TIME FROM

START 7O A "PASS" MESSAGE. TYPICAL
RUNTIMES ARE LISTED AS FULLOWS:

RUNALL (SA 2): APPROX, 27 MIN,

(NOVA 800, CORE, & 2 SURFACE DISK)
SEEKEXERCISER (8A 514): APPROX. S MIN,
(NOVA 800, CORE, & 2 SURFACE DISK)

BAUD RATE

READ, WRITE AND SEEK OPERATIONS ARE TIMED

BY SPECIAL ROUTINES, WHEN THE PROGRAM IS

FIRST STARTED, THE TIMING ROUTINE WILL TEST

FOR THE PRESENCE OF A REAL TIME CLOCK (RTC)

TO DERIVE TIMING FROM IT. IF NO RTC IS

PRESENT, THE PROGRAM WILL TYPE "TTO BAUD

RATE", THIS MESSAGE REFERS TO THE BAUD RATE

OF THE CONSOLE TERMINAL (DEVICE 10 & 11).

TYPE IN THE BAUD RATE. IF A TYPING ERROR OCCURS

IN THE NUMBER STRING (BEFORE THE CARRIAGE RETURN),

SIMPLY TYPE A NON=NUMERIC CHARACTER AND

THE REQUEST FOR THE BAUD RATE WILL BE

REPEATED. IF THE CARRIAGE RETURN HAS BEEN
GIVEN AFTER A TYPING ERROR, RELOAD THE PROGRAM,

PROGRAM DESCRIPTION
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A, RELIABILITY TEST (Sa 200)

A RANDOM NUMBER GENERATOR IS USED TO SELECT A
018K DRIVE,CYLINDER,HEAD,BEGINNING SECTOR,
AND NUMBER OF CONSECUTIVE SECTORS, RANOOM
DATA IS THEN GENERATED, WRITTEN, AND READ.
THE SEQUENCE IS REPEATED INDEFINITELY.

B. RELIABILITY TEST (SA S01)

SAME AS A, EXCEPT THAT ONLY EVEN
NUMBERED CYLINDERS ARE USED, THIS
ALLOWS A TWO COMPUTER SYSTEM TO RUN
SIMULTANEOUS RELIABILITY TESTS,

C. RELIABILITY TEST (SA 502)
SAME AS B8, OUNLY FOR ODD NUMBERED
CYLINDERS,

0. DISK ADDRESS TEST (SA 503)

RANDOM DATA IS FIRST WRITTEN THEN READ

FROM ALL SECTORS ON EACH READY DISK. THIS
INSURES THAT ALL DISK PACK SURFACES ARE
USEABLE AND THAT THE DISK PACK 1S FORMATTED
PROPERLY.

F. COMMAND STRING INTERPRETER (SA S505)
AS A TROUBLE SHOOTING AID THE SERVICE
ENGINEER MAY TYPE IN HIS OWN TEST LOOP,
AFTER STARTING AT 505, THREE ARGUMENTS
MUST BE ENTERED IN RESPONSE TO THREE
PROGRAM QUESTIONS: "UNIT", "DATA", AND
"COMMAND STRING".

I. UNIT: TYPE UNIT # OR CARRIAGE TO
USE THE PREVIOUS ENTRY
11. DATA: RAN=RANDOM
. ALO=ALL ONES
ALZzALL ZEROS -

PAT=110110 PATTERN
FLOSFLOATING ONE PATTERN
FLZ=FLOATING ZERO PATTERN

ALTERNATIVELY ENTER A STRING OF
OCTAL 16 BIT WORDS TO BE

USED AS DATA, THE WORDS
ENTERED ARE USED REPEATEOLY

TO MAKE UP A SECTOR BLOCK,

TYPE CARRIAGE TO USE THE
PREVIOUS ENTRY,

111, COMMAND STRING:

OPTIONS 1, READ HEAD,SECTOR,#SECTORS
2. WRITE SAME
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3. SEEK CYLINDER

4. RECALIBRATE

Se LOCOP (GO YU BEGINNING)

6. DELAY (N} 12,5MS INCREMENTS
7. TYPE CARRIAGE TO USE THE

PREVIOUS COMMAND STRING.

NOTE THAT EITHER SPACES OR A COMMA

MAY BE USED AS AN ARGUMENT DELIMITER,
EACH RESPONSE IS TERMINATED BY

TYPING CARRIAGE RETURN, IF MORE

ROOM IS NEEDED ON A LINE, TYPE

LINE FEED TO SPACE TO THE NEXT LINE,

THE WORD "SAME" USED WITH READ, OR WRITE,
WILL CAUSE THE PREVIOUS DISK

ADORESS PARAMETERS TO BE USED.

THE FOLLOWING EXAMPLE WOULD CAUSE UNIT

1 TO REPEATEDLY SEEK CYLINDER

50, WRITE SECTORS 2 AND 3 WITH HEAD 5,

THEN READ IT BACK AND CHECK, DATA IS SPECIFIED
AS ALTERNATE WORDS OF ZEROS THEN ONES.

UNIT: 1
OATAS: 0,177777
COMMAND STRING: SEEK S50 WRITE 5,2,2 READ SAME LOOP

G. ONES TEST (DATA = ALL 1'S)

ZEROS TEST (DATA = ALL 0°'S)

110110 TESYT (DATA = WORDS OF 1101101101101101)

FLOATING ONE TEST (EACH SUCCESSIVE WORD
CONTAINS ONE 1 BIT WHICH IS MOVED
RIGHT ONE BIT EACH WORD)

FLOATING ZERO TEST (COMPLEMENT OF THKE
FLOATING § TEST)

EACH OF THE ABOVE USE THE BASIC DISK ADDRESS
TEST, SUBSTITUTING .THE APPROPRIATE DATA,

ANY OF THESE PATTERNS INCLUDING THE RANDOM
DATA USED FOR THE DISK ADDRESS TEST MAY

BE RUN IN THE "READ ONLY"™ MODE. THIS IS USEFUL
FOR CHECKING THE INTERCHANGEABILITY OF DISK
PACKS BETWEEN VARIOUS DISK DRIVES.

TO GENERATE A DATA PATTERN START AT THE
APPROPRIATE LOCATION AND SET Sw8 T0 1.

WHEN THE ENTIRE PACK HAS BEEN WRITTEN AND
READ THE TELETYPE PRINTS "INTERCHANGE DISK"
AND THE PROGRAM HALTS, THIS PACK MAY NOW

B8E READ FROM OTHER DISK DRIVES IN THE READ
ONLY MODE (8w9=1).

ERRQR REPORTING AND RECOVERY

ALL PHASES OF THE SOFTWARE WORK THROUGH
4 MAIN SUBROUTINES DESCRIBED BELOW. EACH
SUBROUTINE HAS A NORMAL RETURN (+3) AND

10006 .MAIN
AN ERROR RETURN (+1). EACH SUBROUTINE WAITS FOR DISK

01 ?

0e H COMPLETION WITH INTERRUPT ENABLED. A FAILURE

03 4 TO DETECT INTERRUPT WITHIN S00M8 (3 SEC FOR

04 i RECALIBRATE) RESULTS IN A "TIMEQUT" ERROR,.

05

06 H RECALIBRATE = ANY UNUSUAL STATUS IS REPORTED

07 3 IMMEDIATELY AND AN ERROR RETURN EXECUTED,

08

09 H SEEK = SEEK ERROR STATUS INCREMENTS SEEK

10 H ERROR COUNTER, ANY ERROR STATUS RESULTS

11 3 IN STATUS PRINTOUT.

12

13 H WRITE = FOLLOWING "DONE"™ ON A WRITE, ERRORS ARE

14 ) CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR

18 H RECOVERY PROCEDURE IS OUTLINED FOR EACH CASE.

16 H IF THE ERROR IS NOT PRESENT THE NEXT CHECK I8 MADE.
17

18 H 1, READ/WRITE DONE STATUS = IF NONE, INCREMENT THE
19 H MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE

20 : AND DO AN ERROR RETURN,

21

22 H 2., MISC STATUS BITS = (ANY SEEK DONE, ANY SEEKING
23 H BIT, SEEK ERROR, END CYLINDER, OR DATA LATE),

a4 H IF ANY ERROR INCREMENT THE MISC ERROR COUNT,

2s H PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,
26

27 H 3, ADDRESS ERROR

28 H 3,1 FIRST TIME = INCREMENT ADDRESS ERROR COUNT
29 4 AND REPEAT THE WRITE.

30 3 3,2 SECOND SUCCESSIVE FAILURE = INCREMENT
31 H . PERMANENT ADDRESS ERROR COUNT AND DO A

32 3 ERROR RETURN,

33

34 i 4, ENDING MEMORY ADDRESS = INCREMENT THE MISC ERROR
35 H COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
36 H AND GO TO S.

37

38 H 5. ENDING DISK ADDRESS = INCREMENT THE MISC ERROR
39 H COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
40 H AND GO TO 6,

a1

42 H 6, NO FURTHER CHECKS

43 H 6.1 FATAL SWITCH ON = DO A ERROR RETURN.

44 H 6.2 OTHERWISE = DO A NORMAL RETURN.

45

46 H READ = FOLLOWING "DONE" ON A READ, ERRORS ARE

47 : CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR

48 H RECOVERY PROCEDURE I8 OUTLINED FOR EACH CASE.

49 H -IF THE ERROR IS NOT PRESENT THE NEXT CHECK IS MADE.
S0

S1 H 1, READ/WRITE DONE STATUS = IF NONE, INCREMENT THE
S2 H MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE

S3 3 AND DO AN ERROR RETURN,

S¢ :

55 4 2. MISC STATUS BITS = (ANY SEEK DONE, ANY SEEKING
56 H BIT, SEEK ERROR, END CYLINDER, OR DATA LATE).

S7 H IF ANY ERROR INCREMENT THE MISC ERROR COUNT,

58 4 PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,
59
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3. ADDRESS ERROR
3,1 FIRST TIME - INCREMENT ADDRESS ERROR COUNT
AND REPEAT THE READ,
3,2 SECOND SUCCESSIVE FAILURE - INCREMENT
PERMANENT ADDRESS ERROR COUNT AND DO A
ERROR RETURN.

4, CHECK WORD ERROR
. 4.1 FIRST TIME = INCREMENT THE CHECK WORD

ERROR COUNT AND SET THE RETRY FLAG. PRINT
"CHECK WORD ERRQR"™ AND GO TO S.
4.2 SECOND SUCCESSIVE ERROR = INCREMENT THE
PERMANENT CHECK WORD ERROR COUNTER AND SET
THE FATAL FLAG, PRINT "CHECK WORD ERROR"
AND 60 TO S,

S« DATA ERROR
S.1 FIRST TIME = SET THE RETRY FLAG AND PRINT
ERROR REPORT,
S.1.1 CHECK WORD ERROR = DECREMENT THE
CHECK WORD ERROR CQUNTER AND INCREMENT
THE CHECK WORD & DATA ERROR COUNTER,
GO TO 6.
Se1.2 NO CHECK WORD ERROR = INCREMENT
THE DATA ERROR COUNTER AND GO TO &,
5,2 SECOND SUCCESSIVE ERROR = SET THE FATAL
FLAG AND PRINT THE ERRQR REPORT,
S.2.1 CHECK WORD ERROR =~ DECREMENT
THE PERMANENT CHECK WORD ERROR COUNTER
AND INCREMENT THE PERMANENT CHECK WORD
& DATA ERROR COUNTER, GO TO 6.
S.2.2 NO CHECK WORD ERROR = INCREMENT
THE PERMANENT DATA ERRUR COUNTER,
GO TO 6.

6. ENDING MEMORY ADDRESS = INCREMENT THE MISC ERROR
COUNTER, PRINT THE ERROR MESSAGE, SEY THE FATAL FLAG,
AND 60 TO 7.

7. ENDING DISK ADdRESS « INCREMENT THE MISC ERROR
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
AND GO TO 8.

8. NO FURTHER CHECKS
8.1 RETRY SWITCH ON « PRINT "TRY AGAIN"
AND REPEAT THE TEST.
8,2 FATAL SWITCH ON = DO A ERROR RETURN,
8,3 NO SWITCHES ON = DO A NORMAL RETURN.
+EOT

*#*00000 TOTAL ERRORS,

00000 PASS { ERRORS
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ABSTRACT

THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENANCE
PROGRAM DESIGNED TO EXERCJSE AND TEST 4846 DISK CONTROLLER
AND twd4 DISK DRIVES, THE DISK DRIVES MAY BE SHARED BETWEEN
TwO COMPUTERS IN WHICH CASE THIS PROGRAM MAY BE RUNNING IN
EACH COMPUTER,
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28 ) 28 ' THE MOVING READ DISK RELIABILITY PROGKRAM
(-1 1 NAMED MMOK,SR PART NUMBERI @94-0PR207 29 ' IS A MAINTENANCE PROGRAM DESIGNED 71O
16 ' 10 ! EXERCISE AND TEST THE 4046 DISK CONTRULLER
11 ' 11 [} ANU {=4 DISK URIVES, THE DISK DRIVES MAY BE
12 ! DESCRIPTIONS MOVING MEAU UISK RELIABILITY PROGRAM 12 ' SHARED BETWEEN TWU COMPUTERS IN WHICH CASE
13 ! 19 ! THIS PROGRAM MaY BE RUNNING IN EACM COMPUTER,
14 ! 14
1 } REVISION HISTDRY! 15 ’ NOTE
1o ] 16 H “waw
17 1 REV, DATE 17 1 ONE COMPUTER RUNNING KELIABILITY
18 ! 18 ! TEST (SA 501), THE OTHER (SA 5@2)
19 H 'Y’] 10/28/7} 19 ' ONLYL !
20 ' ey 031/14/72 2¢
21 ! e2 04/23/72 2] ] THE CUNTROL CAN BE VEVICE 33 OR 73,
22 ! a3 11/28/72 22
23 ' N4 a2/e8/73 23 12, MACHINE REQUIREMENTS
24 ! a5 12712773 24
25 H @6 04/26/74 2% r NOVA FAMILY CENTRAL PROCESSOR
26 !l 206 ! 4K READ/WRITE MEMORY
27 H 27 ' TELETYPE
28 7 COPYRIGHT (C) DATA GENEWKAL CORPORATION, 1871,1972,1073,1974 28 l 4046 DISK CONTROL
29 ! ALL RIGHTS RESERVED, 29 ) 4847 QR 448 CONTROL ADAPTER
30 "t'.t'Qt"tttﬁ't"tt'.ttottttt'tﬁtntt.'tn't'tt't't.'.tttttt't't 30 ] 1»4 MOVING HEAD DISK DRJIVES
31
32 13, OPERATING PROCEDURES
33
; b1l e 34 ’ A, VERIFY DRIVE (DRIVES) ARE READY ONelINE
Q w OP ¢; M o 35 ) 8, LOAD PROGRAM USING BINARY LOADER
’ 36 ] C. KRESET AND START AT ONE OF THE
37 ! ADORESSES SWOWN BELOw,
38
J¥ ] STARTING ADUDRESS
40 ) 2 RUN ALL
41 ) 4 SET DISK CONTROL ADDRESS To 33
LY H 3 SET DISK CONTROL ADDRESS To 73
43 ! +509 RELIABILITY TEST, ALL CYLINDERS
44 ’ Set RELIABILITY TEST, EVEN CYLINOERS
45 ’ 392 RELIASILITY TEST, 00D CYLINDERS
46 ! « 583 DISK ADDRESS TEST
47 H So4 (NOT USED)
48 } 583 CUOMMAND STRING INTERPRETER
49 H 546 ONES TEST
5 ’ 587 2EROS TESTY
51 ! 550 1101161108 TEST
52 ! S1t FLOATING ONE TEST
53 ! 512 FLOATING ZERO TESY
54 1 513 RUN ALL
55 } 314 SEEK EXERCISEK
56 ] 515 RECALIBRATE UNIT
57 } 516 RECALIBRATE UNIT 2
56 ) 517 RECALIBRATE UNIT 3
39 1 520 RECALIBRATE UNIT @




10883 ,MAIN
e1
(Y]
K]
24
[.F]
[
Q7
-1}
ey
19
11
{2
13
14
1%
10
17
18
19
20
21
22
29
24
25
20
27
28

- ..

— e e .

- e we e e

C. LRRORS = ERROR STATUS IS PRINTED
WHENEVER ENCOUNTERED, wHEN DATA ERRORS
ARE FOUND ONLY THREE ARE PRINTED PER
ENCOUNTER, (SEE PARAGRAPH 8)

SwITCH SETTINGS

Sw@=y DO NOT HALT FOLLOWING ERROR

Swis{ INWIBIT ERROR PRINTOUTS

Sw2m{ REPEAT CyURRENT TEST (SCOPE LOOP)

Swis{ INHMIBIT CHECK WQRD AND DATA ERROR MESSAGES
Swdsy BREAK YO ALLOW DISK INTERCHANGE

SwSsl FOUR READ QNLY MQDE,

D, STATISTICS « TYPE ANY KEY QURING
RANOOM TESTING TO GET A REPORT OF THE
NUMBER OF WORDS wWRITYEN AND READ, PLUS
THE NUMBER OF ERRORS,

wwed NQTE wewew

THE PROGRAM wiiL ACCOUNT FOR UP YO A MAX,
OF 2«31 WOROS WRITTEN OR READ, SPECIAL
TEST RUNS EXCEEDING THIS PACILITY wllLi
REQUIRE AN OPERATOR'S TEST LOG TO AUGMENT
SOFTWARE ACCOUNTING,

PROLRAM RUNTIME

PROGRAM RUNTIMES ARE SUBSTANTIALLY REQUCED wITH
MEMORIES OF 8K QR LARGER, RUNTIMES BELOw ARE FOR
AN 8X CORE MEMORY,

RUNTIME I8 DEFINEU AS TIME FROM

START YO A “PASS" MESSAGE, TYPICAL
RUNTIMES ARE LISTED AS FOLLOWSS

RUNALL (SA 23t APPROX, 27 MIN,

(NOVA 802, CORE, & 2 SURFACE DISK)
SCLEREXERCISER (SA 314)1 APPROX, 5 MIN,
(NOVA 808, CORE, & 2 SURFACE DISK)

BAUU RATE

READ, WRITE AND SEER OPERATIONS ARE TIMED

BY SPECIAL ROUYINES, WHEN THE PROGRAM I3

FIRST STARTED, TME TIMING ROUTINE wILL TESTY

FOR THE PRESENCE OF A REAL TIME CLOCK (RYC)

70 OVERIVE TIMING FROM 1T, IF NO RTEC IS

PRESENT, THE PROGRAM wILL TYPE "TTO BAUD

RATEY, THIS MESSAGE REFERS TO THE BAUD RATE

OF THt CONSOLE TERMINAL (DEVICE 10 & 11),

YYPE IN THE BAyD RATE, IF A TYPING ERROR OCCURS
IN Tt NUMBER STRING (BEFORE THE CARRIAGE RETURN),
SIMPLY TYPE A NONmNUMERIC CHARACTER AND

THE REQUEST FOR THE BAUD RATE wilLL BE

REPEATED, IF THE CARRIAGE RETURN MAS BEEN

GIVEN AFTER A TYPING ERROR, RELOAD THt PROGRAM,
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PROGRAM DESCRIPTION

A, RELIABILITY TEST (SA 5¢2)

A RANDOM NUMBER GENERATOR IS USED YO SELECY A
DI3X DRIVE,CYLINDER,HEAD,BEGINNING SECTOR,
AND NUMBER OF CONSECUTIVE SECTORS, RANDOM
DATA 1S THEN GENERATED, WRITTEN, AND READ,
THE SEQUENCE 8 REPEATED INDEFINITELY.

B, RELIABILITY TEST (SA 52%)

SAME A3 A, EXCEPT THAT ONLY EVEN
NUMBERED CYLINDERS ARE USED, TH1S
ALLOWS A TWO COMPUTER SYSTEM YO RuN
SIMULTANEOUS RELIABILITY TESTYS,

C. RELIABILITY YEST (SA 8%02)
SAME AS B, ONLY FOR O0D NUMBERED
CYLINDERS,

D, DISK ADORESS TEST (SA 503)

RANDOM DATA IS FINST WRITTEN THEN READ

FROM ALL SECTORS ON EACH READY DISK, THIS
INSURES THAT ALL DISK PACK SURFACES ARE
USEABLE AND THAT THE DISK PACK I8 FORMATYTED
PROPERLY,
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F, COMMAND STRING INTERPRETER (SA 503)
AS A TROUBLE SHOOTING AID THE SERVICE
ENGINEER MAY TYPE IN HIS OWN TEST LOOP,
AFTER STARTING AT 3525, THREE ARGUMENTS
MUST HE ENTERED IN RESPONSE YO THREE
PROGRAM QUESTIONSJ "UNIT®, "DATANW, AND
"COMMAND STRING",

T UNITS TYPE UNIT & OR CARRIAGE T0
USE THME PREVIOUS ENTRY

11, DATA: RANSRANQOM
ALOSALL ONES
ALZsALL ZEROS
PATu110110 PATTERN
FLOSFLOATING ONE PATTERN
FLZWFLOATING ZERQ PATTERN

ALTERNATIVELY ENTER A STRING OF
OCTAL 16 BIT wORDS TO BE

USED AS DATA, THE wORDS
ENTERED ARE USED NEPEATEDLY

YO MAKE UP A SECTOR BLOCK,

TYPE CARRIAGE YO USE THE
PREVIQUS ENTRY,

11z, COMMAND STRING?
QPTIONS 1, READ HEAD,SECTOR,#SECTORS
2, WRITE SAME
3, SEEK CYLINDER
4, RECALIBRATE
5, LUOP (GG TO BEGINNING)
6, DELAY (N) 12,5M8 INCREMENTS
7. TYPE CARRIAGE TO USE THE

PREVIOUS COMMAND STRING,

NOTE THAT EITHER SPACES OR A COMMA

MAY BE USED AS AN ARGUMENY DELIMITER,
EACH RESPONSE I8 TERMINATED BY

TYPING CARRIAGE RETURN, IF MORE

ROOM I8 NEEDED ON A LINE, TYPE

LINE FEED TO SPACE TO THE NEXT LINE,

THE WORD "SAME" USED wITH READ, OR WRITE,
WILL CAUSE THE PREVIOQUS DISK

ADDRESS PARAMETERS TO BE USED,
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THE FOLLOWING EXAMPLE WOULD CAUSE UMIT

1 TO REPEATEDLY SEEK CYLINDER

S0, WRITE SECTDRS 2 AND J WITH HEAD 35,

THEN READ IT BACK AND CHECK, DATA IS SPECIFIED
A3 ALTERNATE wODRDS OF ZEROS THEN ONES,

UNITS
DATAL @,177777
COMMAND STRINGt SEEK 50 WRITE 5,2,2 READ SAME LOOP

G, ONES TEST (DATA = ALL 1'S)

ZERDS TEST (DATA = ALL @'S)

112118 TEST (DATA = WORDS OF jg@1103101101104)

FLOATING ONE TEST (EACH SUCCESSIVE wORD
CONTAINS ONE § BIT WWICH IS MOVED
RIGHT ONE BIT EACH WORD)

FLUATING ZERO TEST (COMPLEMENY OF THE
FLOATING { TEST)

EACH OF THE ABOVE USE THE BASIC DISK ADORESS
TEST, SUBSTITUTING THE APPROPRIATE DATA,

ANY OF THESE PATTERNS INCLUDING THE RANDGM
OATA USED FOR THE DISK ADDRESS TEST MAY

BE WUN IN THE "READ ONLY" MODE, TMIS I8 USEFUL
FOR CHECKING THE INTERCHANGEABILITY OF DISK
PACKS BETWEEN VARIOUS DISK DRIVES,

TO GENERATE A DATA PATTERN START AT THE
APPROPRIATE LOCATION AND SET 5wWa4 TO 1,

WHEN THE ENTIRE PACK HAS BEEN WRITTEN AND
READ THE TELETYPE PRINTS MWINTERCHANGE DISK"
AND THE PROGRAM MALTS, THIS PACK MAY NOw

B8E READ FROM OTHER DISK DRIVES IN THE READ
ONLY MODE (SwW3s=i),
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ERRUR REPORTING AND RECOVERY

ALL PWASES OF THE SOFTWARE WORK THROUGM

4 MAIN BUBROUTINES DESCRIBED BELOW, EACH

SUBKOUTINE HAS A NORMAL RETURN (e3) AND

AN ERKOR RETURN (el), EACH SUBROUTINE WAITS FOR DI8K
COMPLETION WITH INTERRUPY ENABLED, A FAILURE

Ty DETECTY INTERRUPT wITHIN soomMs (3 SEC FOR
RECALIBRATE) RESULTS IN A nTIMEQUT® ERROR,

RECALIBRATE = ANY UNUSUAL S§TATUS 18 REPORTED
IMMEDIATELY AND AN ERROR RETURN EXECUTED,

StEK = SEEK ERROR STATUS INCREMENTS SEEN
ERRUR COUNTER, ANY ERROR STATUS RESULTS
IN STATUS PRINTOUT,

WRITE = FOLLOWING WpONEY ON A WRITE, ERRORS ARE
CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR
RECOVERY PROCEDURE 18 OUTLINED FOR EACH CASE,

1F THE ERROR I8 NOT PRESENT THE NEXT GHECKX 18 MADE.

4. READ/WRITE DONE STATUS « IF NONE, INCREMENT THE
M1SC EKROR COUNT, PRINT ILLEGAL STATUS MESSAGE
ANU DO AN ERRQR RETURN,

2. MISC STATUS 8178 =~ (ANY SEEK DONE, ANY SEEKING
BIT, SEEK ERROR, END CYLINDER, OR DATA LATE),

1F ANY ERRGR INCREMENT THE MISC ERROR COUNT,
PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,

~a e e e e

3. ADDRESS ERROR
3,1 FIRST TIME = INCREMENT ADDRESS ERROR COUNTY
AND REPEAT THE wRITE,
3,2 SECONU SUCCESSIVE FAILURE = INCREMENT
PERMANENT ADDHESS ERRGR COUNT AND DO A
ERROR RETURN,

4, ENDING MEMORY AQDKESS = INCREMENT THE MISC ERROR
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
ANU 60 TO 5.

5, ENDING DISK ADDRESS « INCREMENT THE MI8C ERROR
COUNTEK, PRINT THE ERROR MEBSAGE, SEY THE FATAL FLAG,
AND GO TO 6,

6, NU FURTHER CHECKS
6.1 FATAL SWITCH ON = DO A ERROR RETURN,
6,2 OTHERWISE » DO A NORMAL RETURN,
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READ e« FOLLOWING "DONE" ON A READ, ERRORS AKE
CHMECKED IN THE SEQUENCE SHOwN BELOW, ERROR
RECOVERY PROCEDURE IS OUTLINED FOR EACW CASE,

IF THE ERROR IS NOT PRESENT THE NEXT CHECK IS MADE,

t. READ/WRITE DONE STATUS = IF NONE, INCREMENT THE
MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE
AND DO AN ERROR RETURN,

2. MISC STATUS BITS = (ANY SEEK DONE, ANY SEEKING
BIT, SEEK ERROR, END CYLINDER, OR DATA LATE),

IF ANY ERROR INCREMENT TWE MISC ERROR COUNT,
PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,

3, AUDRESS ERROR
3.1 FIRST TIME = INGREMENT ADDRESS ERROR COUNT
AND REPEAT TNE READ,
3,2 SECOND SUCCESSIVE FAILURE = INCREMENT
PERMANENT ADDRESS ERROR COUNT AND DO A
ERRQR RETURN,

4, CHECK WORD ERROR
4,1 FIRSY TIME e INCREMENT THE CHWECK WORD
ERROR COUNT AND SET THE RETRY FLAG, PRINT
"CHECK wWORD ERRQR"™ AND GO Y0 5,
4,2 SECOND SUCCESSIVE ERROR « INCREMENT THE
PERMANENT CHECK WORD ERROR COUNTER AND SET
THE FATAL FLAG, PRINT "CMECK WQORD ERROR"
AND GO TO 8§,

(6858 ,MAIN

21

a2 1 5, DATA ERROR

03 ' 5,1 FIRST TIME = SET THE RETRY FLAG AND PRINT
24 ’ ERROR REPORT,

25 ’ 5.1,1 CHECK WORD ERROR = DECREMENT THE
26 H CHECK WORD ERROR COUNTER AND INCREMENT
07 ) THE CHECK WORD & DATA ERROR COUNTER,
28 ] 6o To0 6,

e ' 5.1,2 NO CHECK WORD ENROR =~ INCREMENY
12 ' THE DATA ERROR COUNTER AND GO YO 6,

11 ] 5,2 SECOND SUCCESSIVE ERROR = SET THE PATAL

12 ' FLAG AND PRINT THE ERROR REPORT,

13 ' 5,2,1 CHECK WORD ERROR = DECREMENT

14 ' THE PERMANENT CHECK WORD ERROR COUNTER
15 ' AND INCREMENT THE PERMANENT CHECK WORD
16 ] & DATA ERROR COUNTER, GO 70 6,

17 ' 5,2,2 NO CHECK WORD ERROR = INCREMENT
18 ' THE PERMANENT DATA ERROR COUNTER,

19 ’ GO T0 6,

20

21 ’ 6. ENDING MEMORY ADDRESS = INCREMENT THE MISC ERROR
22 ’ COUNTER, PRINT THE ERRUR MESSAGE, SET THE FATAL FLAG,
23 ' AND GO TO 7,

24

25 ) 7. ENDING DISK AUDRESS = INCREMENT THE M1SC ERROR

26 ’ COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
27 ’ AND GO TO 8,

28

29 ' 8., NO FURTHER CHECKS

30 ’ 8.1 RETRY SwITCH ON = PRINT "TRY AGAIN®

31 ' AND REPEAT THE TEST,

32 ) 8,2 FATAL SWITCH ON = DO A ERROR RETURN,

38 ' 8.3 NO SWITCHES ON = DO A NORMAL RETURN,




L1281

81
02
[X]
04
(1]
26
Q7
(L]
-1
10
11
12
13
14
15
10
17

[1-I'12%
veovee
(111 R)
coved
oeeas
veves

Qo922
0Ba2d
00¢24
poges

¢ep2s
eQe27
eoede
0oy
eoud2
e0edd
o034
'L-IRH]

['1-1"L 3%
Youvdz
¢a04ad
(LTI
02045

JMAIN

oeeRul
201013
202063
8ep51d
pozera2
082043
onagad

eneR22

L1.L1.1 3%
200002
200004
eegele

CYTILT)
B4¢up0
100000
14e@20
040080
peeeen
0100e0
pe4seoe

[LILERS
004387
eee62s
209626
ee7eit
001422

ORvVS!H

UNTINSI

UNTONI

NEST?

«L0C }
INTERRUPT
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JFROM CYLINDERS

170 CYLINDERS

1TOTAL BEEKS

JTOTAL SEEK ERRQORS
IWORDS WRITTEN

}JWORDS READ

JCRECK WORD ERRURS
JTPERM CHECK WORD ERRORS
VYADORESS ERRORS
YPERMANENT ADDR ERR
JOATA ERRURS

JCHK wD AND DATA ERROR
JPERM CHK WD AND DATA ERROR
JPERMANENT DATA ERRORS
yM1SC ERRORS
1SEEK/RECAL TIMEQUYS,
JREAD/WRITE TIMEOUYS,

JHEADER SWITCH

JCMD STRING INTRP FLAG
JCURRENT DISK DRIVE UNIY
JAVAILABLE UNITS

PRUN ALL MODE FLAG

FREAD ONLY FLAG

JRETRY TEST FLAG

JFATAL TEST RESULT FLAG

J@mRECAL, 188EEK, 2sREAD, IsWRITE
JLOOP ON TEST SWITCH

JSEEK SWITCH

ILAST HEADeY) 2,10,0R 29,
JLAST SECTORe{7 6 OR 12,
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0ouRLe
LLElLd
20¢pu0
aQudve
0e74¢0
287499
200009
2ouae?
200000

OMEGA?
IXLAY?
ISTYATS
SAves
SAvie
SAvas
SAVYI
RANDOM?
RELRANS
CNYOC?
LAST?
LINCT?
SEct
sCt
LR
CAs
TEaMs
ubpi
Cs8P1
VARST?
VAREDS
VARSPI
VARPTS
BUFF1
CMENDS
SMAX1
EVODNI
AECNTS
CWENTS
DACNTE
RWRET?
DADAT:
CFLG!
COgK:
csc:
FIRSTY!
UMSK:
HMSK S
SMK?
LMSKS
.SC1
RLUP?
ALLRETS

123436

2

NIQOCL ©
PRGEND

]

[}

2

2

PRGEND

[}
UBUFFeUBUFF
CBUFFeCBUFF
VAR»1
VARe®!S,

[}

Q

PRGEND
14000

3

SUSSII TSN

BEGIN
-]

409
74020
7400
]

2

']

JSTATUS AT INTERRUPT
JSAVE ACO,¢,2

JCURRENT RANDOM NUMBER

JPROGRAM END

JBYTE POINTER

?)STARTING SECTOR (POS)
JSECTOR COQUNTY

ITHEAD

JBEGINNING ADDRESS (VARIABLE)
J1HOLDS TERMINATOR FLAG

JUNIT BYTE POINTER

JCMD BTRING BYTE POINTER
JVARIABLE DATA, SRY ADDRey

! " " TABLE END

' " * END MARKER
VAR POINTER

JOATA BUFFER SRT ADDR (CONSTANT)
JTOP OF USABLE CORE

yJMAX SECTOR COUNT

JCYLINDERS, (R)YEVEN, (18)000

JOATA ADDRESS (DISK ADDR TEST)
JEND CYL FLAG

JUNIT MASK 1400 OR 428 OR @

JHEAD MASK 740 OR 17408 OR 400
JSECTOR MASK 7482 OR 34880

1% SECTORS MASK 7480 OR 3400

i SECTOR TRANSFERRED ON CHK WD ERR
JREPEAT TEST ADDRESS




182818 MAIN

21

00313
82314
"1-ER%-]
0e316
vedy7
20320
2832}
veda2
e83ed
ee324
003285
ved2e
02327
0330
2033}
CYELY]
ULERER]
0R334
¥e335
0a338
28337
ved4e
CLALH
vR34e
veday
[1ELY)
0B345
va34s
00347
ve3de
(L2120
[2-E -]
00333
00354

5 63585

20336
1KLL M
08360
['1-E13Y
08362
'LELR}
00364
epses
vasee
0R367
28372
0837}
08372
28373
00374
28378

[LIT3%]
eveas2
0aL371
004731
2835557
005363
004240
04234
204233
0242038
004345
veseee
085962
¥ad3617
eesser
ves24?
085246
ees37y
201143
021155
[-LE12%Y
o2p672
voe7y?
CLICEY
veSade
vesseé
883165
vez2rad
003462
wod147
PLERY R ]
vespas
201413
2035167
LELLM
eB22r4
0026186
202614
e9iesy
005405
@e1427
0ee754
111133
eeoaee
020000
eepier
ggoeee
123456
002000
604064
203873

ISRLEN]
ICYLFS
IALLS
I0LY!?
1saCt
I8TACS
IPDEC:
ITACSS
17288
IMESS:
ICRLFS
ISRH1
1GATHS
IHSS?
I1INPY
IGENS
ICwK2
IVaRS
ICLRBZ
ISET:
I8M1
15801
INTLE
WATS
1,080
IRDATY
IWDATS
16¢81
IR
Ins
183
IRCS
IPst
IHED!
ICSwi
ISCNTS
I1CsIt
1QuUSTs
IntTi
IRAN?
1,6801
18Ut
IRCALS
CYLNX?
NO,B8¢
Ciea2:
SyLnDt
<«RANE
C2g00s
IACALS
IFNGK?

13,
CYLF
ALL
OLYYM
SAC
3TAC
PUEC
POCY
zocy
MESS
CRLF
SRH
GATM
HSS
INP

VAR,?
CLRB
SET
M
8780
INIL,
WALT
«080
RUATA
WDATA
GCs
«READ
«WRITE
+SEEK
RECL
Ps
HED
oCSw
SONT
CMOS8T
QUEST
WALT=Y
RAN
«GSU
«SET
RCALL

102

123436 J8ASE RANDOM NUMBER
2000
ADCAL
FNGIK

{BOL16 (MAIN

Q1
Q2

101041
odv02e
1.1 r 3
[L.I-LEK]
[T-LR B8]
20d0362
©B6317
ed6320
206321
086322
0e632)
ve6324
va632s
0086331
CLLKKR]
086332
096332
pe6d2?
206326
006333
006336
0@a6337
¥d0d40
006341
002353
006347
086350
0263514
006352
826355
286354
©0a6361
006044
206316
L1 LT3Y

200364
206374

SKIPaMOV# 2,8,SKkP
10xé=29o

10xiw2!

JUSKPRSY
DOALL®JSR eJALL
RANDSJSR #IRAN
SAVACBJSR #ISAC
SBETACSJSR #ISTAC
TYPOEC®JIR OIPDEC
TYPAC{®JSR @ITAC!
TYPZiIsJSR #1724
MESSAGESJSR #IMESS
PCRLFSJSR @ICKLF
INPUT®JSR SIINP
CHMECK®JSR @ICHK
GENSJSR @#IGEN
GEYPARSJSR #InSS
GETATMRJSR OIGATM
SEARCH=JSR @1ISRH
CLRRBBJSR @ICLRB
SETPwJSBR @ISET
SMEMRJSR #ISM
SETYB8JSR #ISTHQ
INITESJSR BINIL
PSYATsJMP #1IPS
READSJSR #IR
WRITESJSR #Iw
SEEK®JSR 018
RECAL=JSR #IRC
CKSwaJSR #ICSwW
HEADER®JSR @IHED
INTWTRJSR @INT
TYPASCSJSR 04}
DELAYSJSR @IDLY
NOp=agy

SETUSJSK #ISU
CALADSJSR @IACAL

10O FULLOWING ROUTINE FOR ALL RDY UNITS
JGENERATE RANDOM ® IN ACO®

ISAVE ACB, 4,2

JRESTORE ACO,1,2

JTYPE (AC1) IN DECIMAL

JITYPE (AC1) IN OCTAL

ITYPE (AC1) IN OCTAL, SUPP LEAD '8
JTYYPE FOLLOWING MESSAGE IN ASCII
ITYPE CRelF

1GET A LINE OF INPUT

JCHECK ALL OF DATA BUFFER

JGENERATE DATA BUFFER

JGET MEADwSECTwa SECT FROM INPUT LINE
JGET NAME OR % FROM INPUT LINE
JBEARCH FOLLONING TABLE FOR MATCH ON Ag}
JCLEAR READ BUFFER

1SET DISK PARAMETERS

181ZE MEMORY

1SET TIME BASE

JINITIALIZE ERROR COUNTERS ETC,
JPRINT STATUS

JOISK READ & CHECK DATA

JGENERATE DATA AND WRITE DISK

JSEEK NEW CYLINDER

JRECALIBRATE

JCHECK CONSOLE SWITCHES

JPRINT ERROR MESSAGE MEADER
JINTERRUPY WAIT RQUTINE

ITYPE (ACOIR IN ASCII

yw M8 DELAY IS IN LOC DELAYel.

1SET READY UNITS
JADURESS CALCULATOR,




. } ‘

{8917 ,MAIN 10018 MAIN

(.3} ] I A A R X T A R X A L] [}
a2 ] (1] STARTING ADORESSES vee [P ] [ X R A2 AR A A 2R X X2 A X T
"M 1 I R R A R P R R A R R R A R AR SRR AR A R A A A2l d) 23 1) vew INITIALIZATION (2]
o4 24 I NN NS NN RN RN G TR AN AT RPN R TP RO R T OO PRIRORS
‘1] Qeesee «LOC 520 ad
a6 26 ¢@521 220303 STRTI LDa P,FIRST JINITIALIZATION, ALL
07 00000 00442y HBEGINI JSR STRY SJRELIABILITY TEST, ALL CYL. 27 ©eb22 116400 Sus 2,3
28 0@501 Q024420 JSR STRT H " EVEN " 08 VOb23 L8478 STA 3,INDEX
00 00582 204417 JSR STRTY ’ " ooo " 8y 0ed24 BU6II7 RITRTI SMEM 1SIZE MEMORY
10 2085083 Q04416 JSR STRT JOI8K ADDRESS TESTY 10 00525 0206342 SETB 1SET TIME BASE
11 00504 202375 JNP OIFNGK INOT USEDwILLEGAL STARY ADDRS 1| eos526 esla’7 HALT JERROR RTN FROM TIME INITJALIZE,
{2 00505 202467 JMP STRC JCOMMAND STRING INTERPRETER 12 09d%27 ee634y INITE PINITIALIZE BUFFERS, COUNTERS, ETC.
13 00306 204413 JSR STRY JONES TEST 15 20530 086364 SETY )SET READY UNITS
14 005307 ve4q4t2 JSR STRY JZEROS TESY 14 9053 126408 sus 1,1 JACO=READY UNIT PATTERN
15 00510 00441} JSR STRT 7110110 TESY 15 29532 191225 MOVZR 9,0,3NR
16 20511 Q0440 JSR STRY FFLOATING ONES TEST 16 02539 vovev4 JMP RS JUNIT @ ONLY
17 160512 ¢04dp? JSR START JFLOATING ZEROS TEST 17 00534 (01224 MOVZIR @,0,8ZR
18 008513 2084408 ,RaL) JSR STRY PRUN ALL 18 00535 125148 MoVoL 1,18 JUNIY 2 OR 3 MASKSED
19 20514 204408 JSR STRY 1SEEK EXERCISER {9 ves30 125140 MOYOL 1 JUNIT 1 MASKS}
20 20515 p@23ed JMP OIRCAL JRECALIBRATE UNIT ¢ 20 20537 123302 R8Y: MOVS §,1
2] 00516 202363 JMP SIRCAL JRECALIBRATE UNIT 2 21 08542 044304 STA 1,UMSK JUNIT MASK
22 20517 002363 JMP SIRCAL JRECALIBRATE UNIT 3 22 00541 p62677 I0RSY
23 00520 0@2368 JMP OIRCAL JRECALIBRATE UNIT 9 23 00D42 2Y0n4eS LOA 2,NEST 1IS DISK SIZE
24 20543 025000 LOA 1,0,2
25 BOS44 125008 MOV 1,1,3NR JSPECIFIED 77
26 00545 PO6I6I J8R 0,630 INO, GET IY
27 DB546 206325 PCRLF
28 Y0847 vp6324 MESSAGE
29 PuS5Q 006477 M8G70 JUTESTING UNIT "
34 00551 006315 DoALL
31 0ed52 vness? TUuN JTYPE UNIT NUMBERS
32 00553 263811 SKPBZ TTO JWAIT FOR TYO
33 0@e554 e@Ry?? JMP e} JTO FINISH
34 peb555 o602yl NIOC TTO JCLEAR DONE
35 90556 v2o4z4 LDA @,8TR,2
36 30557 V3044l LDA 2,INDEX
37 20862 113000 ADD 8,2 -
38 pod61 P@3000 JMP #p,2 160 TO IT ||




18049 ,MAIN 10029 MAIN
[.}} 21
22 20562 234419 TUNI STA 3, TUNRET STYPE UNIT NUMBER 22 poo21 oekeAQRe CSP2% [}
@3 o563 20174 LDA Q,UNIT JFOLLONED BY A ®,n < 23 00622 180037 CLOMSKS 160U3I7  Jooanea v wasn st nws e st nvavaoerarnsdossnnne
A4 00504 p24216 LDA {,Co2 04 Juw INITIALIZATION .o
25 @eseb 123008 ADO 3,0 a5 Jee SUBROUTINES e
Q8 P56 206041 TYPASC 26 BA623 RAIEHE ,L8TH HIADD 1O R RN I RN RV RPN RN AR RN TN NN RN NG WA RN OO
Q7 00567 p20404 LOA 2,COMA @7 @624 pv@¥21 ,LST11 8TRY
28 00870 veb604l TYPASC 08
29 eob7y eve4el JMP BTUNRET -1} JCHANGE I/0 ADDRESS TO 33 OR 73
10 08872 200028 TUNRET: @ 19
11 08573 voo@54 COMAL ", 1) v0625 10240) FXADD: SuUB @,0,8kP JMAKE IT 33
12 12 40626 020215 LDA @,Ca0 PMAKE IT 73
13 JCOMMAND BTRING INTERPRETER DOES NOT REQUIRE 13 pee27 p4ae77e STA @,C8P2
14 SNORMAL INITIALIZATION, 14 PBE3R BIVT74 LOA 2,,L8T1 JROINTER IN MEMQORY
16 15 0063L 224771 Fx 28 LOA §,CI0M8K JINST MASK
16 B@B74 BB63I7 STRCH INEM J8128 MEMORY 16 00632 221000 LDA 2,8,2 $GET A WORD
17 20375 06340 SETH P8ET TIME BASE 17 20633 197400 AND 2,1
18 0576 @683077 HALY JERROR RYN FROM TIME INITIALIZE, 18 20034 034231 LOA 3,CuRD 118 IT AN I/0 33 OR 73 7
19 20877 006348 INITE PINITIALIZE BUFFERS ETC, 19 Q0635 136424 suB ,3,82r
28 006022 206363 JSR 01,680 JSEY LAST WEAD/SECTOR 20 02636 08vdet JNP FX,3 INQ
2} 006Q1 202407 Jur 0,CMD JDISPATCH TO ROUTINE 21 20637 @24432 LOA {,Mé1 I MASK
22 22 00640 123400 AND §,0 JGET RID OF BIY 10
23 23 0064} 024762 WDa {,C8P2
a4 ] RN NP PO NN RN G E IR CE RV PN TR QSRR O Y 24 vooa2 123000 AQ0 3,0 JMAKE ADDR 33 OR 73
25 ] con DISPATCH TABLE YO PROGRAMS (2] 25 00643 g4i000 3TA 0,0,2 JADOR CHANGED
26 ] I L R R R R R R PP R R LT T T ) 26 0P644 1314008 FX 38 INC 2,2
Q7 27 00645 334756 LOA 3,,L8T
20 00602 00602 STR.2! 28 9646 1356404 8us 2,3,8ZR
29 p0o6R3 001812 RELALL JRELIABILITY TESY, ALL CYL 29 00647 0vLL762 JMP FX .2 IMORE
30 02604 0015086 RELEV ' " EVEN ¥ 30 00632 p20213 L0A 9,033 1SEY (COSK) YO
31 20605 eeisSes RELOD ' " 000 . 31 00654 @247%0 LDA 1,C8P2 TEQUAL THE DEVICE AQOR
32 p0606 2020802 DATK JOISK ADDRESS TESY 32 20652 127000 ADD 9,4
33 ee687 o00837 Fr,4 INOT USED 33 00653 vAadadOY $TA §,C08K
34 0610 Q02646 ,CMD1 cMDSTY JCOMMAND STRING INTERPRETER 34 0o6%4 030048 LDA 2,NEST
35 20613 202006 DATY JONES TEST 35 906355 g2500e Lba 1,0,2
36 90612 282010 DATO JZERDS TEST 36 20656 125009 MOV 1,1,S8NR
37 69613 pe2012 DATP 111014@ PATTERN 37 00657 263877 Fx 41 HALT 1ALL DONE
38 ¢0614 002014 DATFY JFLOAT ONE 36 00660 Po2003 JMP 03
39 906315 002046 DATFR 1FLOAT ZERQ 3
49 p9U616 201744 RUNALL JRUN ALL PARTS 49 JRECALIBRATE THE UNIY IN 8W 14mi5
41 Q@637 Q01772 DAXSK JSEEK EXERCISER 4)
42 00620 oeQeRER INDEXI @ 42 00661 260477 RCALLS READS @
45 20662 024213 LDA §,C3
44 20663 123400 ANO 1,0
45 00664 P4D174 STA 8,UNIT
46 V0065 gRLIB2 RECAL JRECALIBRATE |
47 408666 280771 JMP FX,4
48 20667 ooev7e JMP FX,4
49 BV670 @ve767 JMP FX,4
50

851 @0671 177737 M4y =4]




LF3)

[2}
[}
LK}
04
(1]
26
a7
28
(1]
10
11
12

08672
eeery
00674
eee75s
['L.LR4C]
eeer7
[-1-24.1]
eezey
epre2
ee7ed
ee7e4
eeres
eeves
eere7
va710
2071
08712
28713
0714

00718
28716

00717
eoree
Q0724
0e722
0e723
208724
©veras
veras
124 44
00730
20734
00732
20733
08734
08738
28736

eMAIN

034424
082677
0204214
e4pe0!l
232233
151004
200412
ves220
125015
evo4es
046233
ee6241
125018
LLILT'}
©¢8v4ed
@d44y8
(1211}
234403
0aide!l

LTS ]
0oenpPe

032314
224206
102400
veiope
1514v0
132444
0eu77s
240177
vepe4ps
42406
'Y LI}
040247
021400
123456
2@1750
[13%4-1

sTB!

8T8t
sTaas
IRUPS
sysTal

INIL.S

INILOZ

JFIND COMPUTER TIME BASE

8TA 3,8v8T8

IORST

LUA @, IRULP

STA @,

LDA 2,01CALIB J8KP THE TIMER IF CALIB

MOV 2,2,81R YMAS BEEN LOQADED,

Jup 8TB2

JSR OSTIME JRUN PROCESSOR TIMER,

MOVH 1,1,8NR 1CKN COUNT LOADED,

JMP §TBY JERROR IN TIMING ROUTINE|

STA {,0]CALIB FSTORE COUNT IN CALIB,

JSR OIXLAY JINIT THE DELAY SUBR,

MOVH §,1,8NR JVERIFY SUBR, I8 SETUP,

JMP STB} J.WERK IS NOT LOADED w/ I1M8 COUNT,
JuP sTBR

LDA J,8VsTE

JMP 8,3 JERR IN TIME INIT, RTN TO CALLe*Y,
LDA 3,8vsTE JOTHERWISE

JHP 1,3 JRETURN TO CALLe2,

INTERRUPY

2

JCLEAR ERROR COUNTERS ETC,

LOA 2,ICYLF

LDA 1,SSKet

sus 2,8

STA ¥,8,2

INC 2,2

SuBw 1,2,SIR

NP =3

$TA ¥, RALL

LDA @, INIL® 1LOAD ¥ LOOPS OF
STA @,0INILOe} JRELIAB, COUNTER
LDA 2,,¢3
STA @,RANDOM
JuP 8,3
123436

1e00,

CRALL

{ee22 ,MAIN

el
02
e3
24
25
86
e’
a8
(14
10
14
12
19
14
15
16
17

00737
¢o74e
vo74}
en742
08748
00744
00743
00746
cerzar
ve7%0
207514
©ve7%2
0R753

20754
08753
00756
007537
20760
00761
eer62
20763
00764
(L4 1]
20766
eere7
verre
20771
o772
00773
ep774
0ar75
ver7e
eer7?
21000
gleel
e1ee2
viees
el1004
21005
01086
01007
e1e1e
vi1e1l
vie12

234414 SETU,I

021026
CLETER
v2e2ed
281333
225046
260433
j23408
ovR776
006318
eeesls
po2401
vepeed

254436
e2e212
Q40475
286315
pee73y7
006316
o0R234
068433
062677
126400
161300
101200
101200
101200
181200
125100
181200
125100
181208
12%100
101200
1251v0
244475
125004
vecdaps
206329
00324
CLELER
ve3n7y
000744
hoveer

#RETH

+SETS

«SRET!

JFIND AVAILABLE DISK DRIVE UNITS

STA 3, RET

LDA B,UNTINS,2

Q0C @, .08KP JSELECY THE UNIY
LDA B,C1000

DQAP ¥, ,D8KP J8EEX @

LODA §1,UNTSK,2

0IA 8,,08¢P InAIYT FOR UNIT TO
AND 1,8,8NR JBEGIN SEEKING
JMP =2

DELAY IWALIT {3 M8

«13MS JTIME CONSTANT FOR DELAY B8UBR,
JMP @# RET

2

18ET READY UNITS

STA 3,,SRET

LDA 9,Cy7 JFAKE ALL UNITS AVAILABLE
STA 2,RDYUNTY

ODALL JCHECK ALL TO SEE
SETU. JWHICH ARE THMERE
DELAY

«200M8 IWALT 220 MILLISECS,
0IA @,,08kP JREAD STATUS

I0RST JRELEASE THE ADAPTER
s 1,14

MOVS 0,0

MOVR 0,0

MOVR 0,8

MOVR 8,0

MOVR 2,0 JA SEEK DONE INDICATES
MOVL L, 1A READY UNIT

MQVR 0,2

MOVL 1,1

MOVR ©,9

MOVL 1,1

MOVR ¥,0

MOVL 1,1

STA 1,RDYUNT

MOV 1,1,3ZR

JMP 0 SRET 1DONE

PCRLF INONE READY

MESSAGE

MSG16 P"NO READY UNITS®
HALY

JMP LSETe{

]




i8e2d

01643
e1014
[2Y2%]
[2V31]
[ 21 2%4
vieze
0102}
01022
81023
BlU24
e1e26
e1ea6
o1ee7
210302
81031
vlede
oL1eds
01034
1838
v1e36

y 21837

[3YX1]
oled)
Blpee

WMAIN

'
4
'

034246 INTER!
@e6317
065477
44424
230361
132448
eep422
edloead
132418
600448
23423}
137000
054404
esagee
ea63es
0a6324
veoees
24406
286323
LI LRI
234246
eep17?
weeeve
eopoce Im

L R e R X I R I R Y]
e INTERRUPT SERVICING (1]
LA A A R R R A A A R R R R YR e ]])

STA 3,8AV3
SAVAC

INTA 1

STA 1,80

LDA 2,CD8K
SUBM 1,2, 3NR
JMP INT,%
LDA 2,C10
BN 1,2, SNR
e 1T

LDA 3,CNICC
ADD 1,3

STA 3, ,¢1
NIOC 0

PCRLF
MESSAGE

N8G9 P INTERRUPT FROM DEVICE
LDA 1,80
TYP2L
SETAC

LDA 3,8AVY
INTEN

JMP 0@

°

IWHO 010 IT17?

POISK PACK INTERRUPT

JTTI INTERRUPY
JSOMEQONE ELSE

J10EY ADDR ADDED DYNAMICALLY

IRETURN

je824 MAIN

01043
vi044
a1e48
Bi046
01047

3% 2-1']

UATERY
Q1082
010953
UL
[2%'1-1.]
2156
w187

['3YLT]
01064
1062
01063
21064
0106s
210866
1067
e1e7e

060633
040242
b3eyr4
010421
pBz4a20

¢vezaee

gao4y7
040408
126400
05441)
060177
286316
veeevl

esar??
062877
006334
906325
286324
086337
00240}
000000
eea23s

INT, 48

MSKEBSE

WAITH

WATITIM

WTRET3
WAYKXS

10ISK PACK INTERRUPT

OIAC ©,,08kP
STA @, ISTAY
LDA 2, UNIT
182 WTRET
JMP #WTRET

JSAVE FOR ALL TO USE

2009

IWAIT FOR INTERRUPY
IRUN TIMER TO PREVENT MANGUP

LDA @, WAYXX
STA O,WAITY

fwAiTel I8 NORMAL ENTR TO WAIY SUBR,
IWATT TIME IS IN AC@ BEFORE JOR,

SuB 1,18

8TA 3,WTRET

INTEN JENABLE INTERRUPYS

DELAY

1)

INTDS ITIMEQUT, DISABLE INTER,
I0RST JCLEAR ADAPTER FOR 2ND COMP,
HEADER JPRINY

PCRLP 1ERROR MESSAGE

MESSAGE

MSGS9 FUINTERRUPT TIMEOUT®

gHP OWTRET JERROR RETURN (+1)

«2KMS
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PROGRAM

’ MOVING HEAD DISK CONTROL
RELIABILITY

TAPE

095=400068=~06

ABSTRACT

THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENANCE
PROGRAM DESIGNED TO EXERCISE AND TEST 4246 DISK CONTROLLER
AND iwd DISK DRIVES, THE DISK DRIVES MAY BE SHARED BETWEEN
TWO COMPUTERS IN WHICH CASE THIS PROGRAM MAY BE RUNNING IN
EACH COMPUTER,
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MOVING MEAD DISK MELIABILITY PROGRAM
AUTO=RUN AUYO=LOAD MODIFIED 4/7/72
ABSTRACT

THE MOVING WEAD DISK RELIABILITY PROGRAM

IS A MAINTENANCE PROGRAM DESIGNED YO

EXERCISE AND TEST THE 4046 DISK CONTRULLER
AND {4 DISK URIVES, THE DISK DRIVES MAY BE
SHARED BETWEEN TWU COMPUTERS IN WHICH CASE
THIS PROGRAM MAY BE RUNNING IN EACH COMPUTER,

4 NOTE

H L2 X2

! ONE COMPUTER RUNNING RELIABILITY
! TEST (SA 5@81), THE OTHER (5A 582)
U ONLY (LY

THE CUNTROL CAN BE DEVICE 33 OR 73,
MACHINE REQUIREMENTS

NOVA FAMILY CENTRAL PROCESSOR
4K READ/WRITE MEMORY

TELETYPE

4046 DISK CONTROL

4047 QR 4048 CONTROL ADAPTER
feq4 MOVING HEAD DISK DRIVES

OPERATING PROCEOURES
A, VERIFY DRIVE (DRIVES) ARE READY ONe_INE
8, LOAD PROGRAM USING BINARY LOADER
C, RESET AND START AT ONE OF THE
ADDRESSES SWOWN BELOw,

STARTING ADURESS

2 RUN ALL
4 SET DISKk CONTROL ADDRESS 7o 33
3 SET DISK CONTROL ADDRESS TOo 73
509 RELIABILITY TEST, ALL CYLINDERS
Se1 RELIABILITY TEST, EVEN CYLINDERS
5¢2 RELIASILITY TEST, 00D CYLINDERS
503 DISK ADDRESS TEST
504 (NOT USED)
505 COMMAND STRING INTERPRETER
506 ONES TEST
507 ZERQOS TEST
519 110110118 TESY
s11 FLOATING ONE TEST
512 FLOATING ZERQ TEST
519 RUN ALL
514 SEEK EXERCISEK
515 RECALIBRATE UNIT 1§
516 RECALIBRATE UNIT 2
547 RECALIBRATE UNIT 3
529 RECALIBRATE UNIT @
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REPEATED, IF THE CARRIAGE RETURN HAS BEEN
GIVEN AFTER A YYPING ERROR, RELOAD THE PROGRAM,

21 21
['¥3 ' C. tRRORS = ERRQR STATUS 183 PRINTED 82
83 ] WHENEVER ENCOUNTERED, wHEN DATA ERRORS '} 14, PROGRAM DESCRIPTION
24 [} ARE FQUND ONLY THREE ARE PRINTED PER a4
L] ' ENCOUNTER, (SEE PARAGRAPH 3) 2% ! A, RELIABILITY TEST (5S4 5@¢2)
-1} 1] ] A RANDOM NUMBER GENERATQR IS USED YO SELECY A
o7 ) SwITCH SETTINGS Q7 ] DISK DRIVE,CYLINDER,HEAD,BEGINNING SECTOR,
'1] 1 Swdsl DO NOT MWALY FOLLOWING ERROR o8 ] AND NUMBER OF CONSECUTIVE SECTORS, RANDOM
.I') ' Swimy INHIBIT ERROR PRINTOUTS oy ] DATA IS THEN GENERATED, WRITTEN, AND READ,
10 ! Sw2ey REPEAY CURRENT TEST (SCOPE LOOP) 1¢ ’ THE SEQUENCE [8 REPEATED INDEFINITELY.
11 [ Sw3sy INMIBIY CHECK WORD AND DATA EKROR MESSAGES 11
12 ) Swdsy BREAK TQ ALLOw DISK INTERCMANGE 12 H B, RELIABILITY TESTY (SA 981)
13 ' swis{ FQUR READ ONLY MOODE, 13 ' SAME AS A, EXCEPT THAT ONLY EVEN
14 14 ] NUMBERED CYLINODERS ARE USED, THIS
15 [ D, STATISTICS - TYPE ANY KEY QURING 15 ] ALLOWS A TWO COMPUTER SYSTEM Y0 RUN
10 ] RANDOM TESTING TO GEY A REPORT OF THE 16 J SIMULTANEOUS RELIABILITY TESTS,
17 ' NUMBER OF WORDS WRITTEN AND READ, PLUS 17
18 } THE NUMBER OF ERRORS, 18 ] C, RELIABILITY YEST (SA 3%02)
19 1 esae NOTE wowe 19 ] SAME AS B, ONLY FOR OCD NUMBERED
2v ' THE PROGRAM wi_L ACCOUNT FOR UP YO A MAX, 20 [} CYLINUERS,
21 ! OF 2«31 WORDS WRITTEN OR READ, SPECIAL 21
22 ] TEST RUNS EXCEEDING THIS PACILIVY wilLL 22 1 D, DISK ADDRESS TEST (SA 523)
29 ’ REQUIRE AN OPERATOR'S TEST LOG YO AUGMENT 23 } RANDOM DATA I8 FIWKST WRITTEN THEN REAQ
24 [ SOFTWARE ACCOUNTING, 24 ! FROM ALL SECYORS GN EACH READY DISKk, THIS
25 25 ' INSURES THAT ALL DISK PACK SURFACES ARE
20 13,4 PRUOGRAM RUNTIME 26 ' USEABLE AND THAT THE OISK PACK IS FORMATTED
27 27 [} PROPERLY.
28 H PRUGRAM RUNTIMES ARE SUBSTANTIALLY REDUCEQ wITH 28
2y ! MEMORIES OF 8K OR LARGER, RUNTIMES BELOW ARE FOR
3 ! AN 8K CORE MEMORY,
31
32 1 RUNTIME IS DEFINEV AS TIME FROM
33 ! STARY 7O A %PASS" MESSAGE, TYPICAL
34 } RUNTIMES ARE LISTED AS FOLLOWSS
3 1 RUNALL (SA 2): APPROX, 27 MIN,
3o ] (NOVA 80@, CORE, & 2 SURFACE DISK)
37 l SEEKEXERCISER (SA 314)1 APPROX, 5 MIN,
38 ] (NOVA 8¢®, CORE, & 2 SURPACE DISK)
39
[T 18,2 BAUD RATE
41
42 ! READ, WRITE AND SEEKX OPERATIONS ARE TIMED
43 ' By SPECIAL RDUTINES, WHEN THE PROGRAM I8
44 ) FIRST STARTED, TME TIMING ROUTINE wILL TESY
45 ] FOR THE PRESENCE OF A REAL TIME CLOCK (RYC)
40 ! YO DERIVE TIMING FROM IT, IF NO RYC I8
47 ] PRESENT, THE PROGRAM wWILL TYPE "TTO BAUD
48 1 RATE", THIS MESSAGE REFERS TO THE BAUD RATE
49 ' OF THe CONSOLE TERMINAL (UDEVICE 1@ & 11),
50 ] TYPE IN TME B8AUD RATE, IF A TYPING ERROR OCCURS
St ’ IN Tet NUMBER STRING (BEFQRE THE CARRIAGE RETURN),
52 ] SIMPLY TYPE A NON=NUMERIC CHARACTER AND
LR ! THE REGUEST FOR ThE BAUD RATE wlLiL BE
!
!
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F, COMMAND STRING INTERPRETER (SA 5@3)
AS A TROUBLE SHOOTING AID THE SERVICE
ENGINEER MAY TYPE IN WIS OWN TESY L0OP,
AFTER STARTING AT 585, THREE ARGUMENTS
MUST HE ENTERED IN RESPONSE YO THREE
PROGRAM QUESTIONS] MUNIT", "DATAM, AND
YCOMMAND STRING",

I, UNITH TYPE UNIT ¥ OR CARRIAGE TO
USE THE PREVIOUS ENTRY

I1. DATAL RANRRANDOM
ALO®ALL ONES
ALZsALL ZEROS
PAT®#110110 PATTERN
FLOSFLOATING ONE PATTERN
PLIaF_OATING ZERO PATTERN

ALTERNATIVELY ENTER A STRING OF
OCTAL 16 BIT wWORDS TO BE

USED AS DATA, THE wORDS
ENTERED ARE USED REPEATEDLY

TO MAKE UP A SECTOR BLOCK,

TYPE CARRIAGE TO YSE THE
PREVIQUS ENTRY,

111, COMMAND STRINGS
OPTIONS 1, READ HEAD,SECTOR,wSECTORS
2, WRITE SAME
3, SEEX CYLINDER
4, RECALIBRATE
5, LOOP (GG TO BEGINNING)
6, DELAY (N) 12,5M8 INCREMENTS
7. TYPE CARRIAGE YO USE THE

PREVIOUS COMMAND STRING,

NOTE THAT EITHER SPACES OR A COMMA

MAY BE USED AS AN ARGUMENT DELIMITER,
EACH RESPONSE 18 TERMINATED BY

TYPING CARRIAGE RETURN, IF MORE

ROOM IS NEEDED ON A LINE, TYPE

LINE FEED TO SPACE TO THE NEXT LINE,

THE WORD "SAME" USED wITM READ, OR WwRITE,
wILL CAUSE THE PREVIOUS DISK

ADDRESS PARAMETERS TO BE USED,
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THE FOLLOWING EXAMPLE WOULD CAUSE UNIT

1 TO REPEAYEDLY StEx CYLINDER

540, WRITE SECTORS 2 AND 3 WITH HEAD 5,

THEN READ IT BACK AND CHECK, DATA IS SPECIFIED
AS ALTERNATE wORDS OF ZERQS THEN ONES,

UNITS 1
DATAY B,177777
COMMAND STRING: SEEK 508 WRITE 5,2,2 READ SAME LOOP

G, ONES TEST (DATA = ALL 1'S$)

ZEROS TEST (DATA = ALL ©'S)

112110 TEST (DATA s WORDS OF §(@1i0@310110110Y)

FLOATING ONE TEST (EACH SUCCESSIVE WORD
CONTAINS ONE | BIT WMICH 18 MOVED
RIGHT ONE BIT EACH WORD)

FLUATING ZERO TEST (COMPLEMENTY OF THE
FLOATING { TEST)

EACH OF THE ABOVE USE THE BASIC DISK ADORESS
TEST, SUBSTITUYTING THE APPROPRIATE DATA,

ANY OF THESE PATTERNS INCLUDING THE RANDGM
DATA USED FOR THE DISK ADDRESS TESY MAY

BE WUN IN THWE “READ ONLY" MODE, THIS 13 USEFUL
FOR CHECKING THE INTERCHANGEABILITY OF DISK
PACKS BETWEEN VARIOUS DISK DRIVES,

TO GENERATE A DATA PATTERN START AT THE
APPROPRIATE LOCATION AND SET SWa4 TO0 1§,

WHEN THE ENTIRE PACK WAS BEEN WRITTEN AND
READ THE TELETYPE PRINTS RWINTERCHANGE DISK"
AND THE PROGRAM HWALTS, THIS PACK MAY NOW

BE READ FROM OYMER DISX DRIVES IN THE READ
ONLY MODE (SwSei),
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'} 15, ERRUR REPORTING AND RECOVERY

24

85 ' ALL PHASES OF YHE SOFTWARE wORK THROUGM

06 ] 4 MAIN BUBROUTINES ODESCRIBED BELOW, EACH

87 } SUBHOUTINE HAS A NORMAL RETURN (e3) AND

[-1] ) AN ERKOR RETURN (1), EACH SUBROUTINE WAITS FOR DISK
29 ' COMPLEYION WITH INTERRUPY ENABLED, A FAILURE

19 ' Ty DETECY INYERRUPY wITHIN 50OM6 (3 SEC FOR

11 ' RECALIBKATE) RESULTS IN A "TIMEQUT" ENRROR,

12

13 ' RECALIBRATE = ANY UNUSUAL STATUS 1S REPORTED

14 ] IMMEDIATELY AND AN ERROR RETURN EXECUTEUL.

15

16 ) SEEK » SEEK ERROA STATUS INCREMENTS SEEN

17 [} ERRUR COUNTER, ANY ERROR STATUS RESULTS

18 i IN STATUS PRINTOUT,

19

20 ! WRITE = FOLLOWING YDONE® ON A WRITE, ERROHS ARE

21 ! CHECKED IN TWE SEQUENCE SHOWN BELOW, ERROR

22 ! RECOVERY PROCEDURE 18 OUTLINEC FOR EACW CASE,

23 ] 1F THE ERROR I8 NOT PRESENT THE NEXT CHECK I8 MADE,
24

25 1 1. READ/WRITE DONE STATUS « IF NONE, INCREMENT THE

26 4 MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE

27 ' ANU DO AN ERRQR RETURN,

28

29 ' 2. MISC STATUS BITS = (ANY SEEK DONE, ANY SEEKING
3¢ 4 BIT, SEEK ERROR, END CYLINDER, OR DATA LATE),

31 ' I ANY ERROR INCREMENT THE MISC ERROR COUNT,

32 ! PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,
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3, ADDRESS ERROR
3,1 FIRST TIME = INCREMENT ADURESS ERROR COUNT
AND REPEAT THE wRITE,
3,2 SECOND SUCCESSIVE FAILURE » INCREMENT
PERMANENT AUDDKESS ERROR COUNT AND DO A
ERROR RETURN,

4, ENDING MEMORY ADDRESS » INCREMENT THE MISC ERROR
CUUNTER, PRINT THE ERROR MESSAGE, 3ET THE FATAL FLAG,
AND GO TO 5,

5, ENDING DISK ADDRESS « INCREMENT THE MIS8C ERROR
COUNTER, PRINT THE ERROR MESSAGE, SEY THE FATAL FLAG,
AND G0 TO 6,

6. NU FURTHER CHMECKS
6,1 FATAL SWITCH ON o DO A ERRQR RETURN,
6,2 DTHERWISE » D0 A NORMAL RETURN,
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READ » FOLLOWING "DONE"™ ON A READ, ERRORS AKRE
CHECKED IN THE SEQUENCE SHOWN BELOW, ERROR
RECOVERY PROCEDURE IS OUTLINED FOR EACH CASE,

IF THE ERROR I8 NOY PRESENT THE NEXT CHECK IS MADE,

te READ/WRITE DONE 3TATUS = IF NONE, INCREMENT THE
MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE
AND DO AN ERROR RETURN,

2, MISC STATUS BITS « (ANY SEEK DONE, ANY SEEKING
8IT, SEEK ERROR, END CYLINDER, OR DATA LATE),

IF ANY ERROR INCREMENT THE MIBC ERROR COUNT,
PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN,

3, ADDRESS ERROR
3.1 FIRST TIME = INCREMENT ADDRESS ERROR COUNT
AND REPEAT THE READ,
3,2 SECOND SUCCESSIVE FAILURE « INCREMENT
PERMANENT ADDRESS ERROR COUNT AND DO A
ERRQR RETURN,

4, CHECK WORD ERROR
4,1 FIRSY TIME e INCREMENT THE CHECK WORD
ERROR COUNY AND SET THE RETRY FLAG, PRINT
"CHECK WORD ERRQR" AND GO YO 5,
4,2 SECOND SUCCESSIVE ERRQOR = INCREMENT THE
PERMANENT CHECK WODRD ERROR COUNTEW AND SET
THE FAYAL FLAG, PRINT "CMECK WORD ERROR"
AND GO TO 8,

(vege  MAIN

e we e e e e me e s e e ne e e W

—~ -

35, DATA ERROR
5,1 FIRST TIME = SET THE RETYRY FLAG AND PRINY
ERROR REPORT,
5,1, CHECK WORD ERROR = DECREMENT THE
CHECK WORD ERROR COUNTER AND INCREMENT
THE CNECK WORD & DATA ERROR COUNTER,
GO T0 6,
5,1,2 NO CHECK WORD ENROR =~ INCREMENY
THE DATA ERROR COUNTER AND GO 7O 6,
5,2 SECOND SUCCESSIVE ERROR =» SET THE PATAL
FLAG AND PRINT THE ERROR REPORT,
85,2,1 CHECK WORD ERROR = DECREMENY
THE PERMANENY CHECK WORD ERROR COUNTER
AND INCREMENT THE PERMANENT CHECK WORD
& DATA ERROR COUNTER, GO TQ 6,
5,2,2 NO CHECK WORD ERRQR =~ INCREMENT
TME PERMANENT DATA ERRDR COUNTER,
GO 10 6,

6, ENDING MEMORY ADDRESS « INCREMENT THE MISC ERROR
COUNTER, PRINT THE ERRUR MESSAGE, SET THE FATAL FLAG,
AND GO TO 7,

7. ENDING DISK AUDRESS » INCREMENT THME M]ISC ERROR
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG,
AND GO TO 8,

Be NO FURTHER CHECKS
8,1 RETRY SWITCH ON = PRINT "TRY AGAIN"
AND REPEAT THE TEST,
8,2 FATAL SWITCH ON = DO A ERROR RETURN,
8,3 NO SWITCHES ON = DO A NORMAL RETURN,
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07 vove4
oy peeps
89 veves

13 pev22
14 poR2Y
15 poe24
16 poees

18 pep2s
19 82627
29 89830
2y eoe3y
22 eo0d2
23 poedd
24 20034
25 @083’

28 o004y
29 ¢oudz
3u 0004l
31 edped
32 0ce4es

[1LT-L'3
001013
002006
00851l
pe2nd2
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LX)

vwaee22
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pead04
[-L.LLRY

0eveee
e40ve0
120800
140000
v4veee
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210000
ve4eeo

"LI-LYS
0P4357
000623
084626
verelt
oBj422

ORvS?

UNTINS?

UNTONIT

NEST?S

2LOC
INTERRUPT
JMP @, e}
oRAL

JMP 842
JMP 043
JMP 044

0L 22

)
2
4
18

]
40800
1vdede
1420002
42800
20200
180008
4940

+LOC 41
TYPE
FXALD
FxaDOet
STARY
EGGS

JSTART MERE, RUN ALL

JSET ADDR YO 33
JSET ADOR TO 73

JUNIT © CODE

' 1
] 2
) 3
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ee219
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¢vodve
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vepeed
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eevne4
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ongeee
©veooee
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0ep0RY
vedeve
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Yoene2
eeenla

UNTSKE

CYLF?
CYLTS
SEEXTI
SEKER:
Wogw?
WDSR1
CwER?
CWERPS
ADDER?
PADERZ
OQATER:
CwDE?
CwDEPI
POER3
MIsC?
SKYMOL
RwTMOS

HSW3
CSIF
UNIT?
RDYUNT
WJROYUS
RALLS
RDO#
HETRY?
FATALS
MODE1?
LUPSWE
ERT

LHD:
LS

2088
1v0e
40
2¢0

sBLK
«BLK
«BLK
«BLK
«BLK
«BLK
oBLK
oBLK
aBLK
«BLA
+BLK
oBLK
WBLK
BLK
«BLK
2BLK
o BLK

" SISO EIDE

-n
EN

DB
]

P
oS

asrnasbabas

JFROM CYLINDERS

170 CYLINDERS

ITOTAL SEEKS

JTOTAL SEEK ERRQORS
FWORDS WRITTEN

)WORDS READ

JCHECK WORD ERROURS
IPERM CHECK WORD ERRORS
)ADDRESS ERRORS
)PERMANENT ADDR ERR
JOATA ERRURS

1CRK wD AND DATA ERROR
JPERM CHK WD AND DATA ERROR
JPERMANENT DATA ERRORS
yJMISC ERRORS
PSEEK/RECAL TIMEOUYS,
JREAD/WRITE YIMEOUYS,

JHEADER SWITCH

1CMD STRING INYRP FLAG
JCURRENT DISK DRIVE UNIT
JAVAILABLE UNITS

JTRUN ALL MODE FLAG

JREAD ONLY FLAG

JRETRY TEST FLAG

JFATAL TEST RESULT FLAG

JOSRECAL, {s8EEK, 29READ, JIewRITE
FLOOP ON TEST SWITCH

JSEEK SwITCH

JLAST HEAQ#3) 2,19,0R 29,
JLAST SECTORe$) 6 OR 12,
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Ci7: %4
cayt 33
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Cap1 49
cépl 60
Cors 87

STIMES PTIME
C2pd3,1 2@3,

Ca2g21 212
C2151 215
carn 7y
Clgoo: 1002
CAKRUNTONeY
C74c08 7400
CLlOKmUNTON+2
cset 77662

csp1d 1776877
CWRD1I 690433
[ LK} 77666

ICALIB: CALIB
+200UMSS 208,
+2KM81 2000,
+4KMSt 10200
DAXRTNE ¢
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IXLAYS
ISTATS
SAvel
SAVLl
SAv21
SAV3:
RANDOMS
RELRANS
CN10CI
LAST:
LINCTE
SEct
SCs
MO
Cas
TERM?
uBes
CSBP:
VARSTS
VARED?
VARSPY
VARPTS
BUFF!
CMEND1
SMAXE
EVOON?
AECNTS
CWENT
DACNTE
RWRET1
OADAT?
CFLGs
CDsK3
cse:
FIRST:
uMgk s
HMSK L
SM3K1
LMSKS
«8C1
RLUP?
ALLRET?

NIOC @
PRGEND

[}

2

®

2

PRGEND

)

UBUF PeUBUFF
CBUFFeCBUFF
VAR®
VAR®1S,

[

e

PRGEND
14a00

SUSNISN
[

*
™
<
>
z

o d
S
-

74020
7400
[}
2
2

JSTATUS AT INTERRUPT
1SAVE ACB,1,2

JCURRENT RANDOM NUMBER

JPROGRAM END

IBYTE POINTER

ISTARTING SECYOR (POS)
)SECTOR COUNTY

JHEAD

JBEGINNING ADDRESS (VARIABLE)
JHOLDS TERMINATOR FLAG

JUNIT BYTE POINTER

1CMD BTRING BYTE POINTER
JVARIABLE DATA, 3RY ADDRejy

! " " TABLE END

' " . END MARKER
1VAR POINTER

JOATA BUFFER SRT ADDR (CONSTANT)
)TOP OF USABLE CORE

IMAX SECTOR COUNT

JCYLINDERS, (R)EVEN, (183000

JOATA ADDRESS (DISK AODR TEST)
JTEND CYL FLAG

JUNIT MASK 1400 OR 428 OR @

JHEAD MASK 7423 OR 17408 OR 420
JSECTOR MASK 7420 OR d4@@

I1# SECTORS MASK 74p0 QR 34020

1# SECTOR TRANSFERRED ON CHK WO ERR
IREPEAT TEST ADORESS
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IMESS1
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ISRHS
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IngS?
IINPE
IGENS
ICkK}
IVARL
ICLRBS
ISET:
ISMI

1571803
INILS
WATS

1.0801
IRDAT?
INDATI
16c81
IR

Ing

183

IKES

P8t

IHED?
ICSw1
ISCNTS
1C811
1QusTs
Inti

IRANI
1,6808
18y¢

IRCALS
CYLNX3
NGBS
cig2:
SVLHD?
«RANS
Cepods
IACALS
IFNGK?

13,
CYLF
ALL
OLTYM
SaC
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PUEC
POCY
zZocT
MESS
CRLF
SHH
GATH
H§s
INP

VAR, Q
CLRE
SET
LL]
8780
INIL.
WwALT
+D8D
ROATA
WDATA
GCS
+READ
«WRITE
2 SEEX
RECL
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HED
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CMD8Y
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WAITwY
RAN
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MAIN
1210114
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¢eenal
0eeRsd
v86315
286362
0R6317
006320
206321
206322
096323
286324
286325
2063314
206333
286332
¢08330
206327
206326
¢e6333
206336
226337
200340
206341
002353
206347
006358
206351
006352
226355
206354
06361
206041
086316
02401

200364
006374

SKIPaMOV# &,8,S8KP
10x@=20

I0xiwal

DSKPESY
DOALLSJSR @JALL
RAND®JSR @IRAN
SAVACBJSR #ISAC
BETACSJSR @I3TAC
TYPDEC®JSR #IPDEC
TYPACI®JSR #ITAC!H
TYPZIsJSR #1724
MESSAGE®JSR #IMESS
PCRLF®JSR @ICKLF
INPUTBJSR OTINP
CMECK®JSR @JCHK
GEN®JSR MIGEN
GEYPAKSJSR #IMSS
GETATMEJSR PIGATM
SEARCHSJSR #ISRH
CLRRBsJSR @ICLRB
SETP®JSR MISET
SMEMEJSR #ISM
SEYBEJSR #ISTB2
INITESJSR #INIL
PSTATBJMP #1PS
READBJSR #IR
WRITE=JSR #1w
SEEK®JSR 018
RECAL®JSR ¢IRC
CKSWEJSR #ICSW
HEADERSJSR OIHED
INTWT®JSR OIWT
TYPASCRJSR 044
DELAYBJSR 0]1DLY
NOPedp]

SETUsJSK #1ISU
CALAD®JSR @JACAL

100 FULLOWING ROUTINE FOR ALL RDY UNITS
JGENERATE RANDOM # IN ACS

ISAVE ACO,4,2

JRESTORE AC@ 4,2

ITYPE (AC1) IN DECIMAL

JITYPE (ACL) IN OCTAL

JTYPE (AC1) IN OCTAL, SUPP LEAD 818
JYYPE FOLLOWING MESSAGE IN ASCII
ITYPE CRelF

JGET A LINE OF INPUT

JUMECK ALL OF DATA BUFFER

JGENERATE DATA BUFFER

JGET MEADwSECTew SECT FROM INPUT LINE
JGET NAME OR & FROM INPUT LINE
JS8EARCK FOLLOWING TABLE FOR MATCH ON Agl
JCLEAR READ BUFFER

18ET DISK PARAMETERS

JSIZE MEMORY

1SET TIME BASE

JINITIALIZE ERROR COUNTERS ETC,
JPRINT STATUS

JOISK READ & CHECK DATA

JGENERATE DATA AND wRITE DISK

)SEEK NEW CYLINDER

JRECALIBRATE

TCHECK CONSOLE SWITCHES

JPRINT ERROR MESSAGE MEADER
PINTERRUPY WAIT ROUTINE

JTYPE (ACQ)R IN ASCII

?% M8 DELAY I8 IN LOC DELAYel,

PSEY READY UNITS
1ADURESS CALCULATOR,




‘ ’ ‘ . ‘ i .

{8017 (MAIN {6818 MAIN
[} ] I R R I X X R R A R R A R R R R R R R R L R 2 2 2 "}
22 1) . STARTING ADDRESSES oew azg ] P I R eI s 2 1 2 1
23 [] I A I L R Y P T R R R 2 ) a3 ) [T INITIALIZATION e
04 4 ] A A R R Y X R R A L )
ad veese? +LOC 580 a5
[-1] 26 ved2y 020303 STRTI LDa @,FIRST JINITIALIZATION, ALL
07 2p500 084421 BEGINI JSR STRY JRELIABILITY YEST, ALL CYL, Q7 ©vesaz 116420 sud 8,3
28 00501 Q04420 JSR STRY ! " EVEN " 88 N2l Y4478 §TA 3,INDEX
09 ©e%02 204417 JSR STRY ! " ooo " 0V ©0b24 BULII7 RSTRTI SMEM JSIZE MEMORY
10 20383 QR44ie JSR STRTY J0J8K ADDRESS TESY 10 00525 286340 SETE JSET TIME BASE
11 00504 222375 JMP O1FNQK INOT USED=ILLEGAL START ADORS 11 eod2s pe6dar7 HALTY JERROR RTN FROM TIME INITIALIZE,
12 00505 002467 JMP STRC JCOMMAND STRING INTERPRETER 12 00527 80634} INITE PJINITIALIZE BUFFERS, COUNTERS, ETC,
13 20506 204413 JIR STRT JONES TEST 19 20530 Q0U6Y64 SETU PSET READY UNITS
14 00507 ve4d4y2 JSR STRY 1ZEROS TESY 14 00531 126400 SuB 1,4 JACUSREADY UNIY PATTERN
15 00510 o@4dyl JSR STRT jJ11e110 VESY 15 20532 1081225 MOVZIR 2,0,3NR
16 20511 204410 JSR STRY IFLOATING ONES TEST 16 00533 pdoapd JuP RS3 JUNIT @ ONLY
{7 008512 ¢oadey JSR STRY JFLOATING ZEROS TEST 17 00534 @124 MQVZR 0,0,8ZR
18 02513 204426 ,RaALY J8R STRT JRUN ALL 18 @535 125148 MOVOL .14 JUNITY 2 OR 3 MASKE)
19 20514 004dps JSR STRY JSEEK EXERCISER 19 ¢e530 123140 MOVYOL 1,1 JUNIT MASKSe}
20 20513 202365 JMP OIRCAL JRECALIBRATE UNIT 1 20 28537 31233p0 R8I MOVS §,1
24 20816 202368 JMP OIRCAL JRECALIBRATE UNIT 2 21 00542 paddv4 STA 1,UMSK JUNIT MASK
22 p0%17 202363 JMP OIRCAL JRECALIBRATE UNIT 3 22 ©BS4L v62677 I0RST
23 00520 002388 JMP OIRCAL JRECALIBRATE UNIT o 23 0eb4a2 pYON4S LOA 2,NEST 118 DISK SIZE
24 20543 225200 LDA 1,0,2
25 Pob44 125008 MOV 1,1,8NR )SPECIFIED 27
26 005456 P66 J8R 0,680 IND, GET 1Y
27 @546 206325 PCRLF
26 POS47 VOO6I24 MESSAGE
29 PS50 206477 MSG7Q TUTESTING UNIT "
30 8@551 006313 DoALL
31 00552 pepsse TuwN JTYPE UNIT NUMBERS
32 v0585) 263811 SKPBZ TTO JWAIY FOR TYO
33 02554 eeer?7 JMP o=l JTO PINISH
34 ¢B555 a6pB211 NI1OC TTO JCLEAR DONE
35 900356 pag4zd LDA 2,3TR,2
36 20557 Y344y LDA 2,INDEX
37 00562 113000 ADD 8,2 .

38 90861 pa3dce JMP #0,2 160 TO0 IT |}




LIRS

e}
Qa2
a3
24
(1]
[ 1]
7
Qe
e9
10

20562
[LELR]
[LE1Y]
[11.11]
[1.1-1.1]
00867
08879
eBd7}Y
eedra
ves7y

22574
es7s
eesre
ees??
008009
[ 1113

LTV
20683
¢0604
00805
00606
[.LL1.}4
ve61e
2061}
ep612
9613
ees14
08615
'LL3Y]
[-1.132%4
00629

WMAIN

034410
BR0174
2242186
123000
226044
020404
006041
[L-YX 12
eoeede
000054

286337
o634
083077
0863414
286363
e02407

oeese2
geisie
201366
po1ses
gez002
¢oass?
[-L-F3-3Y]
eecees
[1F13Y]
Q82082
002014
oB2016
081744
ee1772
geo000

TUNI

TUNRET?
COMAL

STRCH

3TR.21

«CMDI

INDEX?

S$TA 3, TUNRET JTYPE UNIT NUMBER
LDA B,UNIT JFOLLONED BY A *,"
L0A 1,C62

ADD 1,9

TYPASC

LOA 0,COMA

TYPASC

JMP OTUNRET

[]

JCOMMAND STRING INTERPRETER DOES NOT REQUIRE
INORMAL INITIALIZATION,

SMEM J8IZE MEMORY

SETE JBET TIME BASE

HALY JERROR RYN FROM TIME INITIALIZE,
INITE JINITIALIZE BUFFERS ETC,

JSR 01,G80 JSET LAST MEAD/SECTOR

JMP 8,CMD JOISPATCH TO ROUTINE

R R R R R R A L
LAA] DISPATCH TABLE TO PROGRAMS ve

LR R R Y R R AR R R R R R AR ]

.

RELALL JRELIABILITY TEST, ALL CYL
RELEV 4 " EVEN ¥
RELOD ! " 000 *
DATKR 10ISK ADDRESS TESY

FX,4 INOY USED

CMDST JCOMMAND STRING INTERPRETER
OATY JONES TEST

DATY JZERDS TESY

DATP 11106110 PATTERN

OATFY )FLOAT ONE

QATFR 1FLOAT ZERO

RUNALL JRUN ALL PARYS

DAXSK JSEEK EXERCISER

2

16020 ,MAIN

[}
22
29
o4
25

['1-I°T3)
pes22

ee623
2e624

ve628
00626
pes2?
['T-LE]]
00631
60632
89633
88634
Q8638
02636
ee83?
00640
[‘I"L.L}}
vob4a2
00643
20644
T1T}-]
0646
oe64a7
0638
Q0654
90652
00653
9684
00655
20688
Qees7
QR66¢

20661
20662
LL.LLR
80664
CL.LLL]
Y666
0667
00679

00674

eeoepe CSp2i

1680887 ClOMSK: 168037

PRI686 ,LsT
082521 LL8Ti!

182481 FXADDI
220215
v4e772
830774
824771 Fx, 23
821000
187400
034231
136404
20v4dus
224432
123400
024760
123068
[X2Y-I']]
151408 Fx, 3t
834758
136404
00762
220213
824730
107009
0Aa43¢4
930845
¢25000
125009
263877 Fx, 41
gezeed

800477 RCALL?
a2421¢
123400
042174
epe3s2
2Re771¢
eee77e
QuR767

177737 Mays

[}
AR A R A R R R A A R R R A A R R A A A A A SRl d)
Jww INITIALIZAYION e
Jue SUBROUTINES LA

HIADD IR R A A R R e R R R R e A Y )

§TRT

JCHANGE 1/0 ADDRESS TO 33 OR 73

Sus 2,0,8kP JmAKE IT 33

LDA @,Cae IMAKE IT 73

$TA @,CsP2

LOA 2,,L8TY JPOINTER IN MEMQRY

LOA {,CIOMSK JINST MASK

L0A 8,2,2 JGET A WORD

AND 0,¢

LDA 3,CwRO 118 IT AN I/0 33 OR 73 ?

SuB 1,3,82R

JMP FX,3 INO

LOA t,Mat 1 HASK

AND 1,0 JGET RID OF BIT 10

LDA {,C8P2

ADD 1,0 JMAKE ADDR 33 OR 73

8TA 2,0,2 JADDR CHANGED

INC 2,2

LOA 3,,L8T

8us 2,3,8ZR

JMP FX,2 FMORE

LDA B,C33 1SET (CDSK) YO

LOA §,C8P2 JEGUAL THE DEVICE ADDR

ADD 9,14

STA 1,COS8K

LDA 2,NEST

LoA {,0,2

MOV 1,1,SNR

HALT J1ALL OONE

JMP 83

JRECALIBRATE THE UNIT IN 8W 14=i8

READS @
L0a (,C3
AND ,8

STA @,UNIT

RECAL

JHP FX.4
IMP FX 4
IMP FX,4

-4

JRECALIBRATE |




jeeay

00672
eee67d
o674
Q08673
¢eesre
00677
ee7e?
00’ey
(124 .13
007083
o704
o705
(1241
eere7
[124Y]
Qeriy
08732
20713
00714

00718
08716

[L2R%
eo7ee
ee72y
va722
veras
geza4
ver2s
08726
ep727
00730
ee734
Q0732
ee73d
ee734
00738
00736

oMAIN

054424
062677
g2042}
e4p0o0!t
832233
151004
00044
ves220
125918
200406
046233
ee624y
125015
200402
0ou4Rd
034408
eei4ee
0344083
aB1401

eeleLd
coeeee

30314
224206
102409
vel000
1591400
132414
0e0773
040177
020406
042406
020403
040247
o2i400
123456
eeL7se
003756

sSTeo1

STt
sTaal
IRUPI
sysTB:

INIL,.?

INTLDS

JFIND COMPUTER TIME BASE

3TA

3, svave

IORSTY

LA
STA
LDA
Moy
Jup
J8R

@, IRUP
9,1
2,01CALIE
2,2,81R
aT82
#STIME

MOVHE 1,1,8NR

Jmp
8TA
JOR

8TBY
{)PICALIE
PIXLAY

MOVH §,1,8NR

FLLEEAS

Jnp
LDA
JMP
LDA
JMP

L3}
sTe2
3, 8vsTB
2,3
3,8vsTB
1,3

INTERRUPY

18KP THE TIMER IF CALIB
JHAS BEEN LOADED,

JRUN PROCESSOR TIMER,

JCKN COUNT LOADED,

JERROR IN TIMING ROUTINE|

1STORE COUNT IN CALIS,

JINIT THE DELAY SUBR,

JVERIFY SUBR, I8 SETUP,

JoWERK 1S NOT LOADED W/ iM8 COUNT,

JERR IN TIME INIT, RTN TO CALLe},
JOTHERWISE
JRETURN TO CALLe2,

JCLEAR ERROR COUNTERS ETC,

LDA
LoA
e
STA
INC

2, ICYLF
1,88We
8,8
¢,8,2
2,2

Suse §,2,SIR

JMP
8TA
LDA
3TA
LDA
$TA
JNP

=3

@,RALL

@, INILO
ByeINILOe}
Q) 03
B,RANDOM
2,3

123456
1e@0,
CRALL

1L0AD % LOOPS OF
JRELIAB, COUNTER

1ee22 ,MAIN

el
Q92
(2]
o4
25
[ L]
o7
a8
09

00737
©o740
vo744
on7 42
00748
00744
00745
08746
ee747
ver7%e
20751
['I.24-}
oe753

22754
[1.25-1]
00756
00797
00760
ee7ey
eer62
09763
pB764
28765
ve766
eerer
1244]
eer7y
08772
ee773
op774
0e77%
ve778
o777
21000
213
etpe2
Vi
Q1¢e4
1005
vieee
oie07
e1pie
v1e1l
ole12

234414 SETU,S
021026
LETER]
vaeead
081333
025846
260433
123408
200776
086316
200313
2p240!
000ee0 ,RET!

254438 ,SETH
028212
Q40175
2063158
eeers?
206316
209234
062433
0682877
126400
101300
101200
191209
101200
101200
125100
181200
125100
191208
1251080
121200
125168
044175
125004
002406
006328
000324
©wao0a4d
063077
000744
wova02 ,SRET!

IFIND AVAILABLE OISK DRJVE UNITS

$TA 3, .RET

LDA B,UNTINS,2

voc a,,08xP PSELECY THE UNITY
LOA @,Ci000

DOAP @,,08KP JSEEX @

LDA 1,UNTSK,2

VIA B,,08kP IWAIT FOR UNIT TO

AND 1,8,3NR 1BEGIN SEEKING

JMP o2

DELAY IWALIT 13 M8

«13MS JTIME CONSTANT FOR DELAY B8UBR,
JMP #,RET

[

18ET READY UNITS

STA 3,,SRET

LDA 9,Cy7 JFAKE ALL UNITS AVAJILABLE
STA 2,RDYUNT

00ALL JCHECK ALL TO SEE
SETU,. JWHICH ARE TMERE
DELAY

2 200M8 IWATT 220 MILLISECS,
DIA 2,,08KP JREAD STATUS

IORST JRELEASE TME ADAPTER
SuB 1,1

MQVSE 8,9

MOVR 8,0

MOVR 9,0

MOVR 8,0

MOVR 2,0 1A SEEK DONE INDICATES
MOVL 141 'A READY UNIT

MQVR 8,0

MOVL .1

MOVR ©,0

MOVL §41

MOVR 4,0

MOVL s8¢

STA 1,RDYUNT

MOV 1,1,82ZR

JMP #,SRET 1OONE

PCRLF INONE READY

MESSAGE

MSG16 1"NO READY UNITS™
HALTY

JMP (SET+{

]



18823 JMAIN

06 21013
27 21044
88 41813
29 o1016
18 21017
11 v1e2e
12 o102y
13 v1022
14 g1023
18 p1e24
16 p1e2s
17 01026
18 e1e27
19 21030
28 o103y
2) e1e3e
22 21033
23 01034
24 21030
25 v1036
26 v1037
27 21040
26 @1e4)
29 o1p42

!
!
'

004246 INTER?
206317
0885477
Q44424
230361
132448
eop4a2
CRILEE]
132418
6o0448
834251
137000
0344p1
o6pe20e
ea63es
06324
[LLLIL]
224408
226323
vee32¢e
234246
LLT3¢44
ceenpe
220002 881

L R L T R R T e R Y
ree INTERRUPT SERVICING (2]
L P L T R L

STA 3,8AV3
SAVAC

INTA ¢

8TA {,80

LDA 2,CD8K
SUBw 1,2,3NR
JMP INT,
LA 2,C10
SuB¥ 1,2,5NR
JMP 1771 JTYI INTERRUPY
LDA 3,CNICC JSOMEQNE ELSE
ADD 1,3
STA 3, ,¢1
NIOC @
PCRLF
MESSAGE
M8GS 1INTERRUPT FROM DEVICE
LDA t,80
TYPZY
SETAC

LDA 3,8aV3
INTEN

JMP 90

?

IWHO DI0 ITT72

POLSK PACK INTERRUPT

JOEY ADDR ADDED OYNAMICALLY

JRETURN

jve24 ,MAIN

21049
01044
pie4d
gie4s
01047

e1ede

6151
Q1052
QeLess
01034
'201-1]
e1e56
01097

81069
01064
vigs2
2106)
21064
01663
01066
21067
eleve

CLULEM
240242
LR L]
01042}
pBe420

¢oz2e¢e0

20447
e404¢s
126400
©65441)
0veeL77
206316
PR

e6a277
062877
@e6334
006325
006324
006337
ea24e}
(L1111 ]
200235

INT, 83

MSKBSS

WAITH

WAITLE

WTRET:
WAYXXS

I10ISK PACK INTERRUPY

0IAC ©,,08KP
STA 3, I3TAT
LDA 2, UNIT
IS8T WTRET
JMP OWwTRET

JSAVE FOR ALL TO USE

2009

JWAIT FOR INTERRUPY
JRUN TIMER TO PREVENT MANGUP

LDA @,WAYXX JwAlTe! 18 NORMAL ENTR TO WAIT SUBR,
STA B,WAITY IWAIT TIME I8 IN ACP BEFORE JIR,

suB §,1\

8TA 3,WTRET

INTEN JENABLE INTERRUPTS
DELAY

1

INTDS JTIMEQUT, DISABLE INTER,
I0RST JCLEAR ADAPTER FOR 2ND COMP,
HEADER PPRINY

PCRLP JERROR MESSAGE

MESSAGE

M8GS9 JVINTERRUPY TIMEOUY®

JMP OWTRET JERROR RETURN (+1)
[

W2KNS




10023 MAIN

e1e7y
etere
o873
1074
21076
01976
01077
e1100
e1101
eiie2
[2RY 2]
01104
21108
01196
p1iey7
[2R%Y"]
o111
01112
21113
01114
21118
vit16
ei1117
e1129
0112}
et122
ei12d
ei124
01128
e1126
[2%Y-24
01130
0113}
01132
01133
21134
21138
01136
01137
01149
01141
v1142

81143
01144
01145
01146
01147
01150
01134

5 @1152

81139
011354

080210
020173
101004
202387
2027
101003
002404
220203
101225
280433
096325
oes328
220174
24043)
eaedi2
040432
220544
o40021
e22021
101085
000414
040405
p220214
040405
006325
eee324
00092060
006318
eoooee
063610
2eR764
eto24@
v20410
240174
0204027
040312
086320
034246
0804177
¢e20900
goveee
vepeee

102400
830267
024258
125300
147090
041000
1514080
132414
eea77s
gei4ee

ITrIs

ITY.11

ITv.21
ITT,. 38

ITY,. 44

ITY,.53

SAVUE
SAvAl

CLRB}

JTTELETYPE INTERRUPT

N1OC TTI FKNQCK DOWN THE YTI FLAG
LDA @,C81IF 1CST FLAG (8A 39¢3)

MOV @,0,82R

JNP 07081 JRETURN YO (81

PIF TWO COMPUTERS
JONLY PRINT DURING
JREAD OR WRITE

LOA 2,EVODN
MOV 2,0,SNR
JHP L e4

LOA ?,MODE
MOVZR 8,0, SNR
JMP 177,85
PCRLF

PCRLF

LDA @,UNIT
STA @,84aVY
LDA B, ALLRET
STA @,8aVA
LDA 8,P0Tel
STA 2,10X8
LOA 8,01Dx}
MOV 9,08,SNR
JMP ITT,4
3TA @,IT7,2
LOA @,0]DX1
STA Q,1IT7,3
PCRLF
MESSAGE

JA SEEK OR RECAL

JSAVE ALL RETURN

JPRINY TABLE
JEND TABLE, DONE,

ITITLE

JPRINT FOR ALL RDY UNITS
JPRINT ROUTINE ADDRESS
10UIT IF KEY STRUCK

]
DOALL
]

SKPUN TTI
JMP IT7T,1
NIOC YT
LOA @,8AVU
STA 9,UNIT
LOA 8,8AVA
STA @,ALLRET
SETAC

LOA 3,8AV3
INTEN

Jnp 0@

[]

]

JRESTORE UNIT &
JRESTORE ALL RETURN
JRESTORE AC'S

JCLEAR READ BUFFER

JCLEAR READ BUFFER
JSPACE TO 2EROS

Sys 9,@

LOA 2,BUFF
L0A 1,8C
MOVS .3

ADD 2,1

STA 2,0,
INC 2,2

suBs 1,2,8IR
JMP =3

JMP 9,3

{0026 MAIN

[ 2
02
ey
a4
[}
(-1
Q7
(.1}
09
10
1l
12
13
14
15
16
17
18
19

0115%
01136
01187
2116y
1161
21162
01163
01164
01165
Q1166
01167
es17e
01171
eL172
01173
01174
013178
viLre
eLL77
01200
[2¥1})
el12e2
01203
01204
01208
vi206
et207
vi21e

2121}
0ie1e
03213
01214
V1218
eg216
v1217
61220
vi122}
1222
v1e23
21224
w1228
w1226
pi2e7
e1zd0
023}
viz2se

294465
830174
820255
040310
8342714
116433
000460
100400
824212
187400
va21026
187200
020254
103120
183120
1870009
v2@2%8
1861300
107000
087233
082433
122445
Qo048
0eed1Y
oe6328
086324
I'LRNL]
000412

0242357
©66033
061433
106418
002425
'T1XE%4
006325
0es324
806307
06324
086312
206325
086324
006276
024244
006322
ve6324
ve63vy

SETI

SETLS

SEY2S

1SET PARAMETERS

STA 3, 3ERET
LOA 2,UNIT
LOA @,8C

$TA 2,,5C
LDA 3, 8MAX
SuHZa 0,3, 8NC
JMP S,

NEG 2,0

Loa 1,017
AND 0,1

LDA B,UNTINS,2
ADD 0,1

LbA 2,SEC
ADDZIL 9,2
ADDZL ©,8
AQD 2,1

LUA B,H0
MOVS 9,9

ADL 9,1

pocc 1, ,08kP
DIC B,,USKP
Sudwe {,0,8NR
JMP SETY
SAVAC

PCRLF
MESSAGE
M8GSJ

JMP SET2

LOA 1,Ca
0o 1,,D8KP
0IB 3,,.D8KP
SUBN 0,1,8NR
JMP SSERET
SAVAC

PCRLF
MESSAGE
MSG54
MESSAGE
M8G55

PCRLF
MESSAGE
M8GH1

LOA 1,8AVY
TYPACH
MESSAGE
M8G52

JSETUP OISK CONTROL
JFOR CURRENT INSTRUCTION

IMAX % SECT DUE TO MEM SIZE
JMEMORY T0O0 SMALL

JCA=HEADSECTOR
JSECTOR COUNT

IFIRST SECTOR

1L0AD UNITwHEAD=SECT=CNT
JREAD IT BACK
JCHECK

1L0AD ERROR

jroocn

JLOAD CURRENT ADDRESS
JREAD IT BACK
JCHECK

1L0AD ERROR

,lloua"

1"LOAD ERROR"

16000

18AD



10027  MAIN 10028 ,MAIN

L} @) 41317 ©%44d1 PHOK? STA 3,TREY IPRINT HEADER NUMBER
22 01233 024243 LOA §,8AvVE B2 91d28 024174 LDA 1, UNIT

23 01234 e06d22 TYPACY 29 1321 V863D TYPZ1

04 21235 232174 LOA 2,UNIT JGOUNT AS A MISC ERROR 04 81322 ©v0AR446 JMP OTREY

25 81236 @11186 182 MIsC,2 -X}

26 01237 20EIsS CKSW JCHECK SWITCHES 06 01323 @eb@72 PIKERI LDA 1,3EKER,2 JPRINT & SEEK ERRORS
87 01249 @02718 JMP SETey B7 ©1324 254444 PS, 1Y STA 3,TRET

08 Y124 vB24¥} JMP #SERET 88 v192d5 vu6dey TYPDEC

0V V1242 0oEPER® SEREYT: @ 29 413206 ¢B244R2 JMP OTRET

1@ ie

11 21243 206317 8,41 SAVAC 11 81327 025062 PTSEKS LOA {,SEEKT,2 JPRINT » SEEKS

12 B1244 286328 PCRLF 12 9133y 031066 LOA 2,8EEKT+4,2

13 V1245 pod324 MESSAGE 13 41931 ©Bv4apd JMP PT,.Y

14 01446 Q@624 LETR T IHMEM TOO SMALL 14

15 01247 2428 LDA {,8AVD 15 41332 225076 PTwN? LDA {,WD8W,2 JPRINT WORDS WRITTEN
16 01250 296323 TYP21 16 21333 031102 LDA 2,WDSWed,2

17 01254 Q08324 MESSAGE 17 01334 ©54434 PT 12 STA 3,TREY

18 81252 vos247 MEG4R PSECTORS, RESTARY 18 21333 2086343 JSR 01,080

19 21233 063077 HALT 19 231336 002432 JMP OTRET

20 012354 goe40R JNP v

23 21 41337 Q251906 PTwWR? LOA §,wD8R,2 SPRINY WORDS READ

22 IPRINT TABLE 22 21340 o314112 LDA 2,WD3Re4,2

23 23 w14y wuw773 JMP PT,.4

24 41255 Q01253 . 24

25 ¢1286 pesp2y POY! MSG13 25 01342 225116 PTCwEL LDA 3,CWER,2 JPRINT CHECK WORD ERRQORS
20 91257 981317 PHDR 26 21343 o076} JMP P8,

27 1260 pPU6BI4 M8GLS 7

28 91201 @01327 PTSEK 28 23344 925122 PTChPE  LDA 1,CWERR,2 JPRINT PERM CHX WD ERRS
29 Y1262 pobees M8GL4 29 V1345 0002757 JMP PS,1

30 21263 ¢B1323 PSKER 3@

31 01264 pEs12Y M§G23 31 21346 225126 PTAERS DA 1,ADDER,2 1PRINT ADDRESS ERRORS
32 01265 vL1d32 PTWw 32 81347 poR78s JMP P84

39 p1266 vo618? M8G26 33

34 01287 201337 PTWR 34 41350 225132 PTPAES  LDA {,PADER,2 JPRINT PERM ADDR ERRS
39 01270 0Y6174 M8G29 35 21351 020763 JMP RS,

36 ©127) @ei34e PTAER 36

37 V1272 po6204 LETRT) 37 01382 025136 PTYDER: LDA 1,DATER,2 IPRINT DATA ERRORS
38 #1273 e01382 PTPAE 38 1353 eeersy JMP P34

39 01274 000146 M8G27 39

40 01275 evide2 PYCHE 40 Q1354 025182 PTPDES LOA 1,PUER,2 JPRINT PERM DATA ERRS
41 01276 eesi6e M5G28 4] 21355 poer4? JMP PS,¢

42 91277 o@idad PTICKP 42

43 913500 ov6Ri6 MSG31 43 21356 025156 PTHS? LLA {,MISC,2 JPRINT # M1SC ERRQRS
44 p130) veld62 PYDER 44 21357 ©0R748 JMP PS,.}

4% p1382 P263AY M8GHY 45

46 91383 021354 PYPDE 46 21360 ©25142 PTYCWDY LDA 1,CwDE,2 JPRINY & CHK WD AND
47 21304 Q06401 M8G6S 47 81361 60B743 JMP PS,1 JOATA ERRORS,

48 21309 o360 PTCWO 48

49 13086 pOG4ALS MSGOS 49 81362 025148 PTPCWI DA 1,CwDEP,2 JPRINT & PERM CHECK WORD
50 aider eveyd62 PIPCH 80 81363 oRU74) JMP PSS, JAND DATA ERRORS

54 B1310 Q06354 M8G62 51

82 91311 @piIse PTMS 52 21384 025162 PSKTOL LDA 1,8KTMO,2 JPRINY & OF SEEX AND
53 91312 206828 M8G72 53 01368 pRR737 JMP P8, JRECAL ERRORS,

54 21313 901364 PSKTO 54 :

55 01314 00OCH40 M8G73 55 91366 025168 PRWTOS LODA §,RWTMO,2 IPRINY & QF READ/WRITE
56 01313 001366 PRWTOQ 56 21367 v@BYdY JMP PS.4 ITIMEQUTS,

87 21316 edeeee [} 87 ©137¢ vveREd TRETH @
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L} .1

ez JEXECUTE THE ROUTINE POINTED TO BY L.H] JASK FOR DISK SIZE

83 JTHE WORD FOLLOWING YWE CALL, 00 YO 83

24 JONCE FOR EACH ACTIVE UNIY 24 01427 954425 ,GSD1  STA 3,FDSRET

85 85 01430 06328 PCRLF

26 V1371 V34312 ALL? STA 3,ALLRET 06 01433 00324 MESSAGE

97 01372 102400 sus 9,9 87 01432 086456 n86G69 JRTYPE THME NUMBER OF DISK SURFACES "
06 01373 V40174 ALL,IT SBTA B,UNIT 98 031433 206331 INPUT IWAIY FOR INPUT
80 01374 234342 LOA 3,ALLREY 29 21434 o026} use 1BYTE POINTER
19 21375 ¢d0174 LOA 2,UNIT 10 01435 200448 Jup ,GSDY $*CR" ONLY IS ERROR
11 91376 021022 LOA @,DRVS,2 11 21436 206327 GETATM 1GET THE NUMBER
12 01377 026178 LOA 1,RDYUNT 12 91437 105000 MOV 9,1

13 d140@ 123444 AND® 1,0,93ZR 13 0144 PO6I26 SEARCH 118 NUMBER 2,4,10 OR 20
14 21401 207400 JER 02,3 100 IT FOR THIS UNIT 14 01441 201455 HNUM JTABLE ADDRESS
15 21402 oUBR4R) JHP et JIGNORE RETURN#{,¢2 ROUT'S 15 01442 @de4ap JMP ,GSD1 INO B}

16 01403 o004} FLLENT Y 16 21443 ¢210)1 FDS,21 LDA 9,SMXwHNUM,2

17 e1404 #10174 I8Z UNIT 17 21444 24210 STA @,L8 ILAST SECTORe}
10 01405 220174 L0A B,UNIT 18 21445 p21085 LDA @, HMXeHNUM,2

1V 91408 B240a4 LDA §,C4 19 01446 040207 STA 8,LnD JLAST WEADe!

28 01407 122414 susw 1,0,31R 20 01447 221015 LDA B,ME1eHNUM, 21 HEAD MASK

21 01412 090763 JNP ALL,Y 21 21450 240308 STA @, HMSK

22 ©1411 010312 IST ALLREY 22 21453 22102¢ LOA @,MS2«HNNUM,2)8ECTOR MASK

23 21412 ev2N12 JMP GALLRET 23 21452 p4ples 8TA Q,3M8K

24 24 01453 202401 JMP SFDBRET

F1) 25 @1454 ¢0OOYO FUSRETS @

26

27

24

29 IPRINT 8TATUS

39

31 91413 PR6354 P8y HEADER

32 21414 2063283 PCRLP

33 01415 p24242 LOA 1,18TAT

34 P1416 286322 TYPACY

35 21417 206324 MESSAGE

36 21420 009767 M3G} §" = ENDING STATUS™

37 e142) ep@2276 JMP ORWRET

38

39

40 P1422 ¢00000 EGGS! 2 JHEN FLAG

43 01423 poopRee 2 JOEVICE CODE THIS RUN
42 21424 oD0000 [ INOT USED

43 21425 gooeed [J In OF PASSES THIS RUN
44 21426 200000 2 IRETURN ADDRESS
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[} el
02 Y1453 202202 HNUMI 2 JCARTRIDGE 22 ' RN R RN AR ORI N RGN IR NSV E R IR RS G RN RN RGP RN SO ORI RO Y
23 21486 eo00i0 12 12314 83 ’ LAl DISK RELIABILITY TEST AL
84 1437 g00029 20 12314 24 ) L2 e Y R R R ]
00 21460 20004 4 I 25
96 01461 oooee [} 26 01505 {B262{ RELOD1 SUBZIR Q,0,9KP JUSE 000 CYLINDERS
.14 07 viSn6 1p2520 RELEVY SUSZL 0,0 JUSE EVEN CYLINDERS
30 01462 D2ABR2 HWMX? 2 JCARTRIDGE 28 21507 101024 MOV 8,0,8«kP
29 2146) 000012 10, 123114 29 01510 182400 RELALLS SUB 0,2 JUSE ALL CYLINDERS
10 01464 200024 20, 12314 10 21511 04272 8Ya 9,EVO0N
11 21488 ovo0R4 4 ' 11 21912 e20382 LDA @, IRAN $SET FOR RANDOM DATA
12 12 24513 4244 STA 8,fIRDAY
13 01466 POQR14 SMxE 12, 13 21514 042348 STA 2,0IW0AY
14 01487 gpo0R6 (] 14 #1815 ereae? LDA @,8UFF JMEM ADOR, CONSY
15 21470 oQ0014 12, 15 01816 2402857 814 2,CA
16 91471 eopo1L4 12, 16 91517 ezv2ay L0A 2,Cg03,
17 17 B4620 p4es06 374 0,RATIO JRATIO OF REL LOOPS TO EACH BEEK TEST
18 L4772 poR4Re M3t 420 IHEAD MASKS 18
19 01473 e07408 7400 19
20 V1474 p17400 17409 20 01521 086362 REL.11 RAND JGET RANDOM UNIT »
21 01470 pot4e0 1400 24 045622 230304 LOA 2,UMSK JUNIT BIZE MASK
2 . 22 218523 113700 ANDS 2,2
2) 01476 07420 M§21 7408 )SECTCR MASKS 23 01524 B23R22 LOA 8,0RVS,2
24 01477 003400 Jad0 24 01525 924178 LOA $,RDYUNT JTUNIT READY ?
25 ©041500 eo74ve 7400 25 21526 123405 AND {,8,8NR
26 ¢1%8) o740 T 400 26 01527 oee772 JMP REL,1 INO, TRY AGAIN
a7 27 01530 e¥0i74 STA 2,UNIT
28 91502 2B6324 ,6G30D1 MESSAGE 1ERROR 28
29 8150 000258 M5GA4AY ) "ela? 29 01531 @Q6362 REL .28 RAND 1GET RANDOM HEAD #
30 01604 200724 JMP GSDe} 30 81032 224300 LDA 1, MMBK THEAD SIZE MASK
3§ 24833 123700 ANOS §,0
32 21534 v2a2e7 DA §,LHD THEAD # OK 7
33 41535 10643 U824 B,4,8BN
34 01536 eeR773 JNP REL.2 1700 LARGE, TRY AGAIN
35 21537 v40256 3TA 8,HD
38
37 2154p 008362 REL .33 RAND JGET RANDOM STARTING SECTOR
38 01541 224308 LOA {,8M8K FSECTOR SIZE MASK
39 01542 123700 ANDS §,9
49 91543 v24210 LOA §,LS PSELT & OK ?
41 01544 126437 SudIwn 2,1,938N
42 01545 ©RU764 JHP REL,2 1700 LARGE, TRY AGAIN
43 21546 040204 8§TA ©,8EC
-44
45 21047 006362 REL .41 RAND PGET RANDOM & OF SEC
46 21550 Q24307 LOA L,LMSK 1% SECTORS MASK
47 21551 123708 ANDS {,0,8NR POON'T ALLOW @
48 215352 Q20458 LDA 2,C20 JZERO 18 ACTUALLY 2@
49 21553 24071 LOA 1, 8MAX JENQUGH CORE ?
S0 21554 106433 SUSZw 2,1,8NC
81 V1883 vowrre JHP REL .4 INO, TRY AGAIN
S2 21556 Q40285 3TA @,8C
89 91557 824254 LOA 1,8EC JCHECK TO SEE If
54 91360 830256 LDA 2,HD JYRANSFER WlLL CAuSE
55 01561 @06317 3avVaAC IPEND CYLINDER®
56 21562 210243 187 SAve
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el
e
23
24
2%
[ 1]
o7

931663
01564
01565
21566
B1567
21870
01571
e1d72
21373
21874
@1573
81576
041877
o16e8
21601
61602
01603
01604

01688
01606
e1e07
vio1e
81611
oi612
01613
21614
21615
01616
01617
01629
01621
01622
01623
91624
vi625
e1620
01627

21630
01631
01632
21633
01634

214243 REL.5?
CLLET -}
ooQ4ze
ei109244
228244
pa421e
122434
eeeryy
1024280
240244
010245
820245
024207
122414
epR7eR
020243
101224
o207 43

288362 RE( .61
024224

123400

024272

12%095

Q044

101229

125400

191100

024221 REL.7S
122432

000763

03174

025056

CLET LT

e4ipse

20340

©0Q2000% RATION
00020 Caal

182000
g4ae172
086351
006358
©ee776

DSI SAV

JMP e2

JMP REL,S

182 8sAv)

LOA B,84AVY
LOA ,L8
Syu8Ie 1,0,82R
JMP REL,S

sus 2,0

STA 2,84vVY
187 SAv2

LDA 2,8AvVR2
LDA §1,LND
susw {,0,8ZR
JMP REL,S

LOA @,84ave
MOVZIR @,9,8IR
JMP REL,4

RAND

LOA 1,C377
AND {,0

LOA 1,EVODON
MOV 1,1,3NR
JMP REL,7
MOVZIR 8,2
MOVL 144
MOVL 2,0

L0A §,C203,
SuBzw 1,8,81C
JMP REL,6
LDA 2,UNIT
LoA §,CYLY,2
8TA 1,CYLF,2
3TA 8,CYLY,2
JMP L e3

e

20

oo
Jee SEEXR
Jee

ADC 9,0
STA @,H5W
SEEK

CK8w

JMP e

JSECTOR COUNT OK|
JCURRENT SECTe!

PHEAD OVERFLOw 7
INO, COUNT ANDTHER SECT

JYES, SELECT NEXY WEAD
JEND CYLINDER ?

INO, COUNT ANOTHER SECTOR
1YES, DONE IF TWIS I8
JTHE LAST SECTOR

)} GET ANOTHER RAND

JGET RANDOM CYLINDER #

JUSE ALL CYLINDERS
1CYL # RIGMY ONE
1000 8IT TO (C)
1CYL &, 0DD OR EVEN
118 CYL » < 203,

ING, TRY ANOTHEK &

PETONSNFROMN
INEw "TQ"

JSEEK NEW CYLINDER
JERROR, CHECK SWITCHMES
JLOOP ON IT

10034 ,MALN

26 ¢1633
87 1636
28 p1637
29 ¢1640
10 2164}
11 01642
12 21643
13 1644
14 1645

16 91046
17 01647
18 ¥165@
19 21631
20 p1652
2] 01633
22 21654
23 21655

2y 01656
30 81637
3] 01660
32 91664
33 ¢1662
34 21663
35 01664

49 21663
41 ¢i666
42 01667
49 p107¢
44 21071
45 pi672
46 21673
47 21674
48 21675
49 1676
50 01677
S1 w170
52 e1781
53 v17e2
54 817083
55 w1704

102809
4172
20247
eap2se
020258
40247
206350
000355
000774

geuare
101008
voB4aveé
102000
vdeL72
206351
006335
900776

102000
v40172
e20250
840247
206347
286355
Q080774

w2272
loined
200416
814736
002414
p2e22}
048733
220475
w4277
006315
p02174
eees62
042344
p42345
w2267
040257

«REO?

Jee WRITE DISK

Jeo

AUC 3,2

STA &,MS8wW
LOA @,RANDOM
STA @,RELKAN
LDA B,RELRAN
STA 2,RANDOM
WRITE

Cx8w

JHP ,=d

LDA @,EVODN
MOV 4,08, 3NR

JSAVE BEGINNING OF
JRANDCOM NUMBERS

JRESET RANDOM NUMBERS
1FOR LOOPING

I1GEN DATA & WRITE
JERRQOR, CHECK SWITCHES
J1LOOP ON ITY

1iF TwO COMPUTERS, SEEK AGAIN

JuP RED 1ONLY ONE

ADC 9,0

STA 2,H8W

SEEK JSEEK SAME CYLINDER
CKSw JERROR, CHECK SwITCHM CONTROL
JMP w2 JLOOP ON IY

Jee

Jore READ DISK

Jew

ADC 0,0

STA Q,H8W

LDA Q,RELRAN
STA @3,RANDOM
READ

CKSwW

JMR -4

)SET RAN % GEN FOR THE
ITREAD CHECK

JREAD AND CHECK DATA
JERROR, CHECK SWITCHES
JLOOP ON IT

JCHECK ENDING FOR TERMINATION

L0A 2,EVOON
MOV @,8,8ZR
JMP REL,8
D8Z RATIO
JMP REL,8
LDA ©,C283,
STA @, RATIO
LDA @,ALe?
STA @,0ADAT
D0ALL

DAX,

LDA @, IRAN
STA @,PIRDAT
STA 2,0IWDAT
LOA 8,BUFF
3Ta B,CA

11F TWO COMPUTERS 0O
INOT RUN S8EEK EXERCISER,,

JRATIO OF REL, LOOPS TO SEEK TESY

INO SEEK TEST YET,

PSEEK CHECKER TIME||

JREFRESH RATIO COUNTER

JGET ADDRESS OF DATA GENERATOR
JSTORE FOR WRITE & READ SUBR,
100 IT FOR EACH DISK

JRELOAD FOR CELLS REENTERING
TRELIABILITY,
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[2) '} ’ T R T T T T R T R R T T T L )
[P} 22 ' Y1220 RUN ALL TESTS [ZX12 23]
B3 21705 6228177 REL.83 LOA B,RALL 23 ] TS I I I I T T T2 2 T X A T )
24 V1706 101028 MOV 2,0,8NR 24
@5 21707 poo4e? JMP 02 $IN REL 0DD, REL EVN ¢ REL MODE, (1] JRUN ALL DISK ADDRESS PATTERNS
06 217310 2004} JMP REL,9 JIN RUN ALL M™ODE, (1] )JTHEN RUN RANUOM EXERCISER FOR A
@7 21711 214445 082 CRALL JCOUNT DOwWN # RE{L LOOPS a7 IWHILE., THEN REPEATY
28 pi712 evese’? JMP REL, 4 JANU LOOP, 28
@9 ©1713 086328 PCRLF } @9 01741 226234 RUNALL?Y LDA 2,,200M8
10 247344 Q0B6324 MESSAGE 1 16 01742 040414 STA 4,CRALL
14 21715 pe62583 M8G4Y T*PASSY 11 01743 v4o0i7? STA 9,RALL
12 21716 22042) LDA @,CDLK JRELOAD THE 12 01744 pJ04)0 LDA 2,A e}
13 21717 240437 SYA B,CRALL tRELIAB, LOOP COUNTER 19 01745 p50432 $TA 2,PADD
14 017206 Q02429 JMP 8CD1Ke} IMORE RELTIABILITY 14 01746 D10411 Ryt 182 PAOD
15 81724 214435 REL,91 DSZ CRALL TRUN ALL MODE 19 01747 p22440 LOA 9,0PADD
16 01722 evza16 JMP SCD1IKet JO0 532 LOOPS ONLY 16 v17%0 je@1ees MOV 8,0, 8NR
17 21723 206323 PCRLF 17 01784 2@2497 JMP ORADD
18 B1724 p06324 MESSAGE 18 w1752 v4R2?? STA B,0ADAY
19 017258 gpE2N) M8G4Y JNRASS 19 01753 006345 00ALL JDO DISK ADDRESS
20 21726 pIpveeS LDA 2,48 20 B1754 po2040 DAY,
21 81727 e23900 LOA 1,08,2 2} 01755 pee77y JMP R, JTESY FOR EACH PATYERN
22 21730 125009 MOV 1,1,3NR 22 01756 000080 CRALLY @
23 1733 odR4l® JMP RUNALL 23 01757 ©vecud PADDI (]
24 21732 e15002 D8z 3,2 24 21760 01510 RADDY RELALL
25 231733 edv4es JMP RUNALL 25
26 p1734 088277 INTDS 26 41761 @01764 .
27 21735 @382e4 LDA 3,4,2 27 917682 085743 ALy LEROS
28 01738 pai4ce JMP 8,3 26 91763 pobr4a4 ONES
29 21737 2081760 COYKI 100¢, 2V 01764 085747 PATY
30 01740 00182} REL.Y 30 21765 ¢es5752 Ll
3 31 ¢1786 gasreR FLZ
32 217687 pud4RS RAN
33 81778 pgepede
34 01771 pebyESs CYLADD
3%
36 @1772 Q20777 QAxS8KI LDA 2,,-!
37 04773 04277 STA @, DADAT
38 01774 pO63ILS 00ALL
39 21775 @R2174 0ax,
40 21776 0@632S PCRLF
41 21777 ee6l24 MESSAGE
42 p2202 R0O62BY MSG4lY
43 22201 @eB7Y! JMP DAXSK
a“
45




ICI2Y

et
02
[2]
24
.1}
a6
e7
Q8
[-1]
10
11
12
13
14

02¢02
p2e0d
vepes
o2p05%

2806
o207

p20ip
v2e1l

ga2p12
22013

2014
02e15

02016
02017
22020
8202
vep22
v2e2d
v2e24
v2pas

) d20826

02027
w2030
02e3)
voed2
22033
e2e34
02035
02030
22037

«MAIN

020765
024372
044247
000412

020755
200410

Q2e7d2
200406

029752
000404

0820751
vev4p2

e2e73%0
v4ag277
e6e2ie
ep632s
000324
vees55)
0eedes
ve6324
006506
263610
evur7?
vée21e
286315
©ve2040
206328
vB6324
086253
280773

OATRS

DATL

DAY

DATPI

DATF11

0ATFRI

DAY

LDA @,ALe5
LDA 1, RAN
STA 1, RANDOM
JMP DATFRet

LOA B,Ale}
JMP DATFQed

LDA 9,AL
JHP DATFOey

LOA Q,ALe2
JMP DATFQRet

LOA 2,A8¢3
JMP DATF@el

LOA Q,ALe4
STA 4,0ADATY
NIOC TTI
PCRLF
MESSAGE
MSG7 4
PCRLF
MESSAGE
MSG7S
SKPON TT1
JMP =)
NlOC TTI
0OALL

DAT,

PCRLF
MESSAGE
M8G4Y

JMP DAY

JOISK ADDR TESY
JSET RANDOM &,
1BASE COUNT,

JSET SWd4 FOR INTERCHANGE,"

JUHIT ANY KEY TO CONTINUE,"

100 IT ONCE FOR EACH
JREADY DISK

JUPASSY
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[ 2]
a2
a3
Q4
(1]
a6
e7
o8
29

02040
e2ed)
02042
v2043
02044
02043
82048
V2047
v2ede
0205}
02052
CY{ER]
v2ps4
020855
v2036
0237

5 2062

02061
02062
02063
02064
02065
02066
02067
0v2e7¢

5 02071

02ere

82073
w2074
0eers
v2p76
wae7?
w2100
w2101
02102
va2i1es
02104
02105
02106
021907

eeiie
@211y
v2112

> 02119

02114
22115
82116

854525
74477
024373
w2824
137404
Q00403
126000
o2eday
v4eass
044538
g2p2se
vep2y?
020277
242344
042345
020247
vaesyy

020510
040247
102400
042506
42506
102000
vapti72
26352
Q06355
eve776

v3g174
0231056
43052
011056
101400
024221
1224¢5
@04y’
1620¢0
o472
086351
20635%
08776

102440
040256
0ap2d54
040300
@227
240255
04032

DAT,!8

Day,2:

DAT,112

[ R R A R s s e X TR R R R XX AR AR 2 R R A 24 2 2
crvevve DISK ADDRESS TEST esennne

R I T T PR R R Y 2 ]
WRITE THE ENTIRE DISK, THEN READ,

DATA PATTERN IN (DADAT),

QISK DRIVE IN (UNIT),

STA 3,DARET

READS 3 1IF SwSsy, READ ONLY
LD0A 1,C2000 IBIT 5 MASK

LDA @,DRD JREAD SUBR ADORESS,
AND §,3,82R

JMP ,#3

AQC 1,1

LUA 8,DWTY

STA 2,UATRW IWRITE FIRST

$TA L,RFLG JR/W FLAG

LOA B,LASY

STA @,CA 1BUFFER ADDRESS

LUA @,DADAT

STA 2,¢IRDAT JTUEFINE DATA

STA B,¢IWDAT IPATTERN
LDA @,RANDOM
STA ¥,0ARAN JSAVE RANDOM START
LDA @,DARAN JRESET RANDOM FOR
STA 2,RANDOM JRECYCLE

sus 2,8 JINITIALIZE
STA 2,0FLOL 1FLOATING

STA 2,0FLOZ JRATTERNS

ADC @,9

STA 2,HSK JSET MEADER SWITCH
RECAL JRECALIBRATE DRIVE
CASK JERROR, CMECK SWITCHES
IMP L2 JLOGP ON ERROR

LDA 2,UNITY 1SEEK NEW CYLINDER

LOA 2,CYLT,2 1T0 = FROM
STA 2,CYLF,2

1sz CyLT,2 1T0el a TO
INC ¢,0

LOA 1,C203,

SUB 1,9, 3NR

JMP DAT,3 JUONE, READ OR WRITE
ADC 2,8 )SET HEADER SWITCH
STA 2,HSW

SEEK

CKSk JERROR, CHECK SWITCHES
WP Le2 JLOUP ON ERROK

sub 9,2 JBEGIN wITH HEAD @
STA B,HD JSECTOR @

$TA @,SEC

STA @,CHLG

LDA @,8MAX )MAX # OF SECTORS
8TA 8,SC $OUE TO MEM SIZE

$TA 2,CS8C
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81 L}
22 02117 102000 DAY,2: ADC 8,0 JSET THME MEADER SwITCH 82
23 22320 ¢api72 STA 3,HSW ') JWRITE & KEAD THE AUDRESS OF EACH CYLINDER INTO EACH
04 82121 V20247 LOA @,RANDOM JSAVE RAN & POSITION 24 JSECTOR YHEREQF YU VERIFY EACH SEEK BTROKE
95 v2122 4288 STA B,RELRAN 1IN CASE OF 8COPE LOOP ad IPERFORMED ENDS ON THE CORRECT (Y, INDER
@6 02123 v20258 LDA 8,RELRAN JRESTORE RANDOM 26
B7 02124 042247 $TA B,RANUDOM 1FOR SCOPE LOQP 87 w2174 254237 DAY, STA 3,DAXRTN JSAVE RETURN ADDRESS
@8 02125 PO6358 OATAW: WRITE JREAD OR WRITE 20 @2175 ¢2@267 LDA B,LnHD
99 02126 006359 CKSW JERROR, CHECK SWITCHES 2y 2176 04371 S$TA d,8VLHD
10 82127 e0a774 JMP =4 1LOCP ON ERROR 1d 02177 102520 SuBZL 0,9
11 82130 g2e3ee LDA @,CFLG TEND CYL NOW 2 11 e2¢¢p 1083860 AQU 8,0
12 6213) 101004 MoV 8,8,82R 12 V2201 B4avRE7 STA @,LND
13 82332 veu74y JMP DAT,} JYES » SEEK AGAIN 13 02202 102040 ADC 2,0 JSET THE R/W FLAG
14 02133 00434} J8R SCNT JADVANCE D1SK ADDRESS 14 22203 242763 STA @,RFLG 170 WRITE (ALL §'8)
15 22334 040254 $TA @, SEC JUPDATE SECTOR AND 15 02204 v28764 LDA Q,0uT [
16 02135 2442%6 8TA 1,HD IHEAD, 16 02205 040445 STA @,DAXRW FWNRITE FIRST
17 p213b6 204536 JSR SCNT 1L00K AWEAD 17 82206 p2vase LDA 2,LAST '
18 22137 eBe2ss 8$TA 2,8C 1SET NEw SECTOR COUNT 18 p2ea7 24p2s? STA 8,CA JHUFFER ADDRESS
19 D214 gOR7SY JMP DAT,2 19 v221v w2277 LDA @,DADAT JOATA GENERATOR ADDRESS 1§
20 20 02211 042344 STA 8,0IRDAT JPASSED TO READ
21 6214} 010425 DAY,3:1 ISZ RFLL 21 02212 ¢42348 STA 0,8IWDAT JAND WRITE SUBROUTINES
22 02142 QuvR4ded JMP DAT, 4 JOONE WRITE & READ 22 ¢2218 102800 Lax,@t ADC @,0 ]
23 02143 20424 LDA @,0KD 23 pR214 84172 STA B,HEW JSET SWITCH TO PRINT HEADER ONCE
24 02144 04076} STA A,0ATRW JSET TO READ MODE 24 02215 102446 SUBO ¢,0 [}
25 2145 ovevi4 JMP DAT,? 25 ©2216 0403686 STA 8,CYLNX JCLEAR CYLINDER DAYA TO ZEROD,
26 92146 860477 DAT,43 READS B JIF Swdnsi BREAK POR DISK 26 YR217 V06352 RECAL JRECALIBRATE YHE DRIVE,
27 02147 p24035 LOA 1,Cax JPACK INTERCHANGE 27 ¢222@ @0L35Y CKSw JERROR, CHECK CONSOLE SWITCHES
28 02152 1087404 AND #,1,82R 26 ¢2221 290776 JMP w2 JLOUP ON ERROR
20 02151 000407 JMP DAT,S 29 ¢2222 je1e@lt MOVH @,0,8KP J1SKIP THE LOOP INCREMENT ON 18T PASS
30 2152 @2437) LOA 1,C2é0@ JIF Sw8sy, RESET RANDOM 39
31 02153 tB7408 AND @3, SNR 31 02423 91366 DAx,13  ISZ CYLNX JING THE CYLINDER DATA
32 02154 BO24ll JMP ODAREY 32 v2224 230174 LOA 2,UNIT '
33 ©2185 024372 LOA 1, RAN 33 ©2225 v21056 LDA 8,CYLT,2 JPASS YHE “CYLINDER TO" DATA TO
34 02156 844247 STA 1,RANDOM 34 ¢2226 041052 STA 9,CYLF,2 JUCYLINDER FROM® CELL
35 02157 ¢02406 JMP ODARET 35 02227 ¢11e56 187 CYLT,2 JINC "CYLINDER TO" DATA
36 2216¢ @p6325 DAT,5: RCRLF 36 ©0223¢ 101460 INC 0,0 JACO INC'Q TO NEW SEEK CYLINDER,
37 w2161 206324 MESSAGE 37 w2231 24221 Lua 1,C203, JCHECK (C) OF CYLT FOR BEING =343
38 02162 v0644D M3568 J¥INTERCHANGE DISK" 38 22232 122445 SuBw 1,0,8NR '
39 02163 063077 HALT 3y 02233 200433 JMP DAX,3 JLASY CYLINDER OF R/W OPER,
40 V2164 000777 JMP e} 40 02234 102000 ADC 8,8 I}
43 02165 QUOMOD DARET: 0 41 22235 240372 STA 8,H8N PSET SWITCN TO PRINT NEADER ONCE,
42 2166 GBOARD RF LG [ 42 82236 0BOLISY SEEK t
43 V2167 V6347 DORDI READ 43 02237 006355 CKSw JERROR, CHECK CONSOLE SWITCHES
44 22170 QOO3IBO OWT! WRITE 44 02249 8BL776 JHP w2 JLOOP ON ERROR
49 92171 ¥0OVLA DARANG @ 45 p224) 102400 sus 8,0 INEW CYLINDER 80
46 42172 @e5751 FLOLY  FLiel 46 02242 240256 STA @,HU JCLEAR ALL CONTROL CELLS
47 02173 003787 FLOZY  FLZel 47 v2243 p4eRs54 STA @,8kC JBEFORE READING OR WRITING
48 ¢2244 P40d00 STA B,CFLG JTHIS CYLINDER,
4% Q2245 02027} LOA @,8MAX IMAX & OF SECTORS
50 02246 w4255 STA 8,5¢C
51 02247 v4p3e2 SYA ©,C8C




18041

©v2ese
CHYAR
vees?2
w2253
02254
02255
v2256
02297
w2260
ee264
v2262
82263
02264
02265

02266
02267
w2274
@227
v2272
w2273

«MAIN

182000
040172
006350
2ee83ss
000776
620300
{81004
0744
004414
042254
244256
20444y
2392355
oeR76d

vieree
veedp4d
6200677
240701
eve72y
282433

DAXx.28

DAYXRW1

DAX,38

ADC 9,0
STA Q,H3W
WRITE

CrSwW

JMP L,e2
LDA 2,CFLG
MOV @,8,82R
JMP DAX,§
JSR SCNT
8$TA 8,SEC
$TA §,HD
J8R SCNT
874 2,8C
JMF DAX,2

182 RFLG
JMF L ed

LDA @,0RD
STA @,0AXRW
JMP DAX,0
JMP SPRSK

’
15ET MEADER 3nITCH

PERROR, CHECK CONSOLE SwITCHES,
1LO00P ON ERROR
JTEST THE END OF CYLINOER FLAG,

JFLAG I5 wAVING) DO NEXT CYLINDER,
INO FLAG, GO SET NEXT SECTOR & HEAD
JACe (C) STARTING SECTOR,

JACY (C) MEAD ADDRESS,

160 GEY SECYOR COUNT,

$AC2 (C) SECTOR COUNT,

JLOQP AND READ OR wWRITE,

PINC RFLG TO READ OR EXIT,
JFINISHED READING

JSET OPERATION

JTO READ,

}AND LOOP,

JFINISHED ADORESS WRITYEN,
160 YO SEEK TESTS,

10042 ,MAIN

el
02
a3
04
25
a6
a7
Q8
a9
10

g2274
a227)%
82276
8277
'FRIT]

vasey
vadez
v23e3
©v23e4
e23es
22306
02307
82310

w2311
w2312
22313
vadia
02315
22316
02317
vad2e
0232y
2322
vas23d
v2s24
©v2325

054430
220302
840427
a202%4
024256

1014060
8lezi0
112495
0ep4aLs
014420
0ee773
238362
202414

141000
125400
e3ev2v?
132404
800770
010300
034496
030302
1724ue
151400
"TPLLH

Ydveu SCRETH

880200

SCNTS

SC, 11

3,28

sc,dt

WURK?S

MOVE BEGINNING SECTUR AND HEAD ADORESS
FORWARD BY THE NUMBER OF SECTORS In (CSC),
IF END CYLINDER SET "CFLG",

EXIT =

374
LOA
STA
LDA
LDA

INC
LDA
sus
JmP
vsz
L
LoA
Jup

MOV
INC
LDA
e
JMP
I1s2
LoA
LDA
sus
INC
FLLS
2

]

AC@s NEw BECTOR STARY

ACi= NEw HEAD START
AC2s SECTOR COUNT

3, SCREY
4,CS8C
?,WORK
8, SEC
1,H4D

9,0
2,L8
@,2,SNR
SC.8
WORK
8C.1
2,CsC
OSCRET

2,9
1,1
2,LN0
1,2,51IR
8C.2
CFLG
3, WORK
2,C5C
3,2
2,2
BSCREY

JCURRENT BEGINNING SECTOR
JCURRENT BEGINNING HEAD

1SECTet
JCHECK FOR SECTOR OVERFLOW

JOVERFLOW
JUONE ?

INQ

JYES, EXIT

1SECTsQ

JHEADY

JHEAD OVERFLOW ?
INO

JYES, END CYLINDER
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21 '3}

8 1SUPER SEEK EXERCISER PROVIOES A SEEK SCAN B2 Q2362 ¢20461 ST1C.1%  LUA @,UNSEEX JGET UOwN SEEK ADDRESS
'R} IJSEQUENCE CUNVERGING FRQOM THE EXTREME OUTERMOSY @3 B23I63 VYv4a4rd J8R suBstr JSEEK SUBROUTINE

24 JTRACRS OF THE OISK INTQO THE ADJACENT TYRACKS IN P4 w2304 ¢r4567 J8R TYMCX JCHECK BEEK TIME

as JTRE CENTER, AND THEN DIVERGING AGAIN TO THE EXTREME 05 v2365 pR4asES JSR RDCYL JCHECK 1F WEADS ARE ON CYLINDER,
a6 JOUTERMUST TRACKS, A READ ]S PERFORMED AT THE 86 ¢236b vapu4 LUA @,LUPsw JIF WE ARE STILL LOOPING
a7 JEND OF EACH SEEN TQ VERIFY HEAQS HAVE BEEN @7 82367 101014 Move @,0,SIR 100 NOT MOVe SEEX CUUNTERS
28 JPOSITIUNED QVER THE CORRECTY TRACK, Q8 w2376 wva7eé JMP STC JPATH IS BETWEEN UP & ON SEEK
a9 89 82371 vi04b3 187 UPSEEX PINCRMY UPSEEK

1Y 92326 822526 SPRSKET LDA B, GINHMSG JSET THE INWIBIY 10 62372 B204b2 LUA @,UPSEEK TANU LHECK (C) FOR NOT
11 92327 v40326 $TA 4, .8EX IMESSAGE SwITCH IN 11 V2373 224221 LDA 1,L203, i= 70 313,

12 92336 022447 L04 9,87C,a JTHEe DATA CHECK ROUTINE 12 ©¥2374 186415 SUB® B, 1, SNK

13 82331 42523 3TA &,@INHMSG PAS A SEEK PATH ERRUR 18 22875 RUvaAc4e JMP §TC,2 PFINISHED § SCAN SEGUENCE,
14 pwILL BE DETECTED ON ORIVES 14 22376 @14445 USZ DNSEEK JCOUNT DOWN DOWN SEEK

15 IwITHQUT ADQDRESS CHECK 15 02377 vvvdpl STC,A: 441

16 1AS A DATA ERROHW, 16 2408 PBLB7SE JMP STC JLOOP AND CONTINUE,

17 02332 02052} LOA B,8CANX JGET COUNT FOR & SCANS

18 02333 v4vse’ STA @, XTEST 1SAYE IN SCAN CQOUNTER

19 82334 ©d28221 LOa @,C203,

20 82339 p4aPdeb STA ¢,DNSEEK 1L0AD DOwWN SEEK wWlTw (313,

21 82336 @14%05% 0S2 ONSEEK JOECRMY MAKES IT C312,

22 B2337 (L2440 Sudg 4,9

23 22340 240504 STA ¥, UPSEEK JLOAD UP SEEK WITHM (CYLN)® ADORESS,

24 02345 192322 SuBzL ¢,@

28 Y2342 v4eeRdS 874 @,8C

26 22343 p20372 LDA 4,C102 JSUBR, SUBSEE wWILL SEEK CYLINDER #

27 22344 004812 JSR SUBSEE 167 TO LERIVE AN INIT TIME COUNT,

28 22345 Q20249 LDA @,0MEGA )AS CONTAINED IN OMEGA,

29 02346 p40477 STA #,Bl68K 1POR YHE BIG B8EEK TIME CELL

30 82147 v4v4a77 STA ¥,L1T8K JAND LITTLE SEEX TIME CELL,

31 02350 220473 LDA 7,0NSEEK 1ALSO INIT THE TWwO SEEK

32 02351 40478 STA @,FBIG JADDRESS CELLS, "FROM" B1G SEEK,

33 02382 v4e500 STA #,T,17 TAND ¥TO" LITTLE SEEK W/342

34 92353 420370 LDA ¥4,C102 1ALSO INIT TWO OTHER SEEK

35 22354 24v4’de STA @,7816 TADORESS CELLS, "YOo" BIG SEEK,

36 ¢RIS5 g42474 STA B,FLIT JAND ®"FROM" LITTLE SEEK wW/67

37

38 92356 V20466 STCI LOA @,UPSEEK 1STARY wITH UPSEEK FPIRST,

39 02357 804477 JSR SUBSEE 160 YO SEEXK SUBROUTINE,

40 2360 204873 JSR TYMCK JCHECK THE SEEK TIME

41 22361 004341 JSR ROCYL JCHECK IF MEADS ARE ON PROPER CYLINDER,




10045 ,MAIN

02401 014443 STC, 20

oR4p2
02483
02404
22408
22408
82407
p2430
P24ty

0R412
02441
02414
02410
02416
02417
02420
0242}
02422
b242d
02424
v2aes
22426
2427
2432
0RAD1
02432
02433
02434
02435
02436
02437
224402
v24ay

o244z
02443
vRdas
v2445
B2446
v2aay
02450
0245}
02402
g2453
Vw2484
82455

eeeqp
e00407
024224
844408
814438
182440
240434
200745

820217
240427
220433
PBaadl
pR44B4
220431
204436
204481
20427
204433
204446
¢20420
204430
804443
p14a12
288763
192440
vB4agd
T
220420
vaz416
220374
040207
vezed?

oepepe
oepeee
vevoee
navvee
eegoee
©voeeeod
epueee
vapeee
©eReee
vepop4
085277
vagope

D8z
Jue
Jmp
LDA
S§TA
08z

XTESY
2
$7C,3
1,C203,
1)DNBEEK
DNSEEK

SU80 0,8

8T
Jup

@,UPSEEK
sSTC

ITHI8 SECTION EXERCJSES
18F BIGGEST

8TC. 31

XTESTS
DNSEEK?
UPSEEK1
BIGSKS
LiTSKe
FBIG
TH168
FLITS
TLITS
SCANXS

LOA
STA
LDA
JaR
J8R
LDA
J8R
JBR
LDA
JOR
J8R
LDA
J8R
JSR
D8
JMpP

(SEEK) TImE

8,C67
2, XTESY
e,FBIG
SUBSEE
RUCYL
Q,TH16
SUBSEE
RDCYL
2,FLIT
SUBSEE
ROCYL
2,TLIT
SUBSEE
RDCYL
XTESY
SYC,3¢2

3uB0 ©,0

JSR
J8R
LoA
8TA
LDA
$TA
JMP

aSGSSESESSEEGS

SUBSEE
ROCYL

9y 8EX

@, PINKMBG
@)SVLHD
dyLND
SDAXRTN

INMMSGE SINHB

+SEXE

JFINISHED ALL SCANS?

INO

JYES, GO EXERCISE BIG & LITTLE PATHS
IREFRESH 0OWN SEEK

JAND UP SEEK COUNTERS,
JLOOP FOR MORE 8CANS,

THE SEEK PATHS FOUND TO
AND SMALLEST (SEEK) TIMe,

JRELOAD & OF SCANS,
'

J1GET "FROM BIG" SEEK ADDRESS
JSEEK PATH SYARTS FROM "FROM" ADDRESS

JAND ENDS AT "TO" ADORESS,
JTHE LONGEST SEEK TIME,

JPATH AND THE SHORTEST
18EEK TIME PATH MEASURED ARE

JEXERCISED HERE AND VERJFIED
JFOR PROPER MEAD LOCATJION,

IKEEP ON TRUCK!'N,,,

JCLEAR QUT SWITCH TO
JALLOW DATA ERROR REPORTING,

JAND RETURN,

02456 pY4413 SUBSEED 874 3,

02487
02469
02461
02462
22463
v24at4
02465
82466
02487
w2470

v2471

w2472
02473
02474
02475
02476
v2az?7
p25pp
02501

eabe2

(0846 JMAIN
1

63pt74
vavese
vases2
841056
102000
240172
006351
226358
e0d776
002491

0Yedg0
e3e174
(24111
6443066
006347
[L.ILT']Y
oB4442
0024014

ISPECIAL SEEX SUBROUTINE

2 SEA
LDA 2, UNIT
LDA 1,CYLY,2
8TA 1,CYLF,2
STA @8,CvLT,2
ADC 8,0

STA Q,M8W
SEEX

CK3n

JMP Le2

JMP @,8EA

«SEAL '}

TSET THE MEADER PRINT
JONCE SWITCH

A SEEK ERROR WERE
118 REPRODUCEABLE IN
1A TIGHY LOOP,

JREAD CYLINDER SUBROUTINE IS CALLED AFTER SEEK TO
JVERIFY WEADS ARE ON PROPER CYLINDER BY READING DATA

JFIELD ON CYLINDER,

$TA 3,,8EF
LDA 2,UNIT
LOA §,CYLT,2
STA §,CYLNX
READ

LTS

JSR FTERR
JMP @, SEF

ROCYLS

«SEF? L]

I1GET UNIY

JAND CYLINDER "ADORESS DATAY,
JAND REFRESH (C) PATTERN GEN,
1FOR READ SUBROUTINE

JRETURN TD CALLe1®FATAL

1G0 YO FATAL ERROR SUBR,
YTRETURN



19047

84
ez
‘2]
24
23
@6
a7
28
o9
1¢
11
12
13

o250
02504
v2ses
['}3-1-1-]
02587
02810
62511

vas12
ve513
v2s14
22515
vasse
v2b17
02520
w2021
v2bd22
ved23
02524
02525
02s26
02527
0ediv
v2531
w2532
e2b3y
02534
02538
$25306
02537
02640
"3-T3%
p2b42
oed4ad
p2b4a
220548
22546
2547
02050

['11.1-3%
82882

«MAIN

JCOMPARE SUBRUUTINE PERFORMS A _OGICAL
JCOMPARISON OF (C) OF ADDRESSES IN CALLe1(ARG.A)
PAND CALL®2(ARG,B), RETURNS 70 CALLe3 IF ARGMY 8
118 > A, RETURNS TO0 CALL*4 [F A>B, OR AuB,

@27400 GTCUMFI LUA 1,08,3

€2340)
106445
021403
{22032
gel4p2
201403

054437
e2@204
124014
veb4ALd
886320
e 3R4
ou68e7
024723
006323
0e6324
[1L3%1]
024718
86323
86325
[TIR]1 1]
ope4du2
[LTZlL]
[L.LR11]
000402
es041
er 4477
175132
ped4pe
20440y
0e3e77
034734
084776
eeersé
234404
284773
Qa24ey

eaevee
e83077

FTERRE

FTERLL

FYER2:

+SEOS

LDA @,04,3
SUBK 1, SNR
MR 3,3

AUCZM 1,0,52C
JMP 2,3

JMP 3,3

STA 3,,8€E0
LDA @,LUPSW
MOVe @,0,SZR
JMP L, e13

JSR @ICKLF
JSR #IMESS
M8G7Y

LDA §,UPSEEK
TyPly
MESSAGE
M§G23

LDA §,0ONSEEK
TyYPZ1

JSR OICRLF
CKSw

JMP L2

JMP ,e4
RECAL

JMP ,e2

JMP FTER2
REAQS 3
MOVZL® 3,3,82C
JMP FTER2
JSR e}

HALT

LOA 3, ,8EFe)
STA 3, ,02
JMP FTERY
LDA 3, ,8ED+}
8TA 3, ,s8
JMP 0,8ED

]
HALT

JARGMT A
JARGMT 8

1B(ACB)»A(ACY)
1A(ACY1)PB(ACE)

PSAYE RETURN
JCHECK LF PROGRAM 18 LOOPING
JIF NOY SET THIS IS 18T ERROR,

)SEEK ERROR PATH BETWEEN
160 PRINT (C) OF UPSEEX

1TAB MESSAGE
JPRINTY (C) OF ONSEEK

JCKN IF CONSL 8w2 18 SET,

INOT SET ...

IHALT ON 387 LOOP,

JGET NOP CODE AND USE TO
JREPLACE MWALT FOR REST OF LOOPS,
JRECALIBRATE LOOP,

JGET HALT CODE AND

JRESTORE LOCATION AND

I THEN RETURN,

$HOLDS HALT CODE ,,44

{6848 MALN

¥2b83
¥2554
v2bds
02556
vass7
82860
v2h6)
é2562
V263
02564
02865
v2se6e6
w2567
¥ed7e
02571
02572
¥2873
02574
2eb7b
@2%76
02577
gasee
Q2601
22602
v26ed
v26v4
v260b

02686
82047
pasie
eg611

‘02612

2Ly

JSUBRUUTINE WHICH IS CALLED IMMEDIATELY AFTER
JSEtX AND CHECKS TIME CUUNT IN OMEGA FOR
J> COUNT STORED IN BIGSK UR <« COUNT IN LITSK,

084493 TYMCKS
0e4727
wdeL4p
V2445
LRy
pR4g4e
P44664
vdp174
veosese
V44664
wased2
244601
BA4744 TYM LD
e0e240
002446
19124t
peR442
024242
12%015
p00407
044647
230174
225856
044659
ea2sed2
pvaasad
002401 TYM,28

veopee ,Sebt
eoedee SOIKi}
@34777 FMUNITH
122442

240173

eapaps

STA 3,,SE8
JSR GTCUMP
OMEGA

B16SK

JMP TYM, !
LDA §,0MEGA
STA {,BIGSK
LOA 2,UNIY
WDA 1,CYLT,2
STA 1,TBIG
LDA 1,CYLF,2
STA {,FBIG
JBR GTCOMP
OMEGA

LITSK

MOVa @,@,5KP
JHP TYM,2
LOA 1, OMEGA
MOVH 1,1,SNR
JMP TYM,2
STA 1,LITSK
LOA 2, UNIY
LDA 1,CYLT,2
STA 1, TLIT
LDA {,CYLF,2
STA ,FLIT
JuP 0,SE8

e

]

STA 3,8ulIK}
SyB0 0,0
STA @,C81F
JMP CMDBTYe2

JUREATER THAN COMPARE SUBROUTINE,
JARGMT A FOR SUBROUTINE

JARGMY & FOR SUBROUTINE

18»4 RETURN

1A»s 50 SYORE

YOMEGA IN BIG SEEK,

JAND LOAD "TO" CYLINDER ADDRESS
PINTO "TOM BI1G SEEK CELL,

JANU "FROM" CYLINDER INTO
PUFROM" BIG SEEK CELL,

160 COMPARE

JOMEGA WITH

JCONYENTS OF LITTLE SEEXK,

18>a RETRN, STYORE OMEGA

)A»E RETURN, SO0 EXIT,

300 NOT STORE A @,
1FOR VALUE OF LITTLE SEEkK,
ISTORE OMEGA IN LITYLE SEEK,

JLOAD "TO" CYLINDER ADDRESS INTO
1"Y0o* LIYTLE SEEK CELLy AND
J"FROM" CYLINDER ADDRESS INTO
PYFROM® LITYLE SEEK CELL
ITRETURN,

JCLEAR QUT COMMAND
JSTRING INTERP, FLAG,
ISPECIAL ENTR, FOR UNIT &,




16049 ,MAIN

w2014
22615
©2646
02617
v2029
[F1 T3
w2622
¥2629
ueo2s
22623
02626
02027
226382
02631
82632
02633
02634
2263%
¢2636
02637
02649
vacay
@042
0204
02644
22645
02646

026324
086256
183520
v4ei7d
e6u210
[LI'FRAN]
vee632s
0e6324
(1LTLH
006331
Qoe2sl
veva22
103400
vaeyrs
weedz’
125004
gvp76e
024024
122432
¢eu7yd
04074
10100)
eee7d2
e24173
128008
202742
209403

QUEST!

CMpsTE

LA A A AN R A A A A R R A A A R R A A R R A R A A R 2] )

LAAAA L]

COMMAND STRING INTERPRETER

(A2 X2

LA A A AR A A A A A R 2 X A R A A A AR AR AR A2 2Rdl])

JGEY COMMAND STRING PARAMETERS

JUNIT SELECT
MESSAGE
M3G4)

suszL o,@
STA ?,C81F
NIOC TT!
NIOC ,D8KP
PCRLF
MESSAGE
M8G3L7

INPYTY

use

JMP CMD,2
sus 9,0

STA 2,RDYUNT
GETATHM

MOV 1,1,82R
JMP QUEST
LOA 1,Ce
SuBzZs 1,0,52C
JMP QUEST
STA &,UNIT
MOV 9,0,3NC
JMP QUESY
LDA §,CS81IF
MOV {,1,8NR
JMP P8QIKY
JMP CMD,2

) 7w

JSET THE CS1 FLAG
JCLEAR TTI FLAS
JCLEAR DISK GARDAGE
JRUNITS

JACCEPT INPUT

JSAME AS LAST TIME
JCLEAR ALL UNITS
JACRas ACISNAME
INAMES NOT LEGAL
JUNIT #»3

IMORE LEFT, ERROR

10028 ,MAIN

vaea7
02659
22651
w2052
veosd
820654
025650
[2311-1.]
22657
w2669
e2o61
g2062
82663
v2064
22662
02666
02667
22679
vao7y
ae672

06324
06256
206325
woodz4
“eeed?
¥86331
808261
Vlu4ad
06327
125083
[T1LRYS
00326
eed726
©een7ed
0265007
046344
PLLEY ]
121005
veu75s
220431

CMD,21

JOATA SELECT

MESSAGE

M8G4d ) =Te

PCRLF

MESSAGE

MSG18 JHDATAS ¥

INPUT JACCEPT INPUT

usP

JMP GCS JSAME AS LAST TINE
GETATM

MOV §,1,8NR

Jmup CMD,3 INO NAME, MUST BE W
SEARCH JSEARCH NAME TABLE
ONTY

JHP CMD,202 JINOT FOUND

LDA 1,DNT,1=DNT,2

STA 1,0[RDAY

STA 1,0INUAT

MOV @,0,8NR

JMP CMD,2e2 ING CR FOLLOWING NAME
JNP GCS JGET COMMAND STRING



leest

(-2}
1]
23
04
-1}
06

02673
Re674
0ee’d
62676
©2677
ve7 e
2791
vare2
02703
02704
82705
e27e6
e2707
62710
'Y 2A%Y
82712
varz1d
R4
0274

027146
082717
02720
2721
82722

vares
Q2724
¥2725
02726

> 82727

e273e
02731
w2732
22733
pR734
02735
02736
02737
82740
g274%

22742
274
92744

oMALN

224263
v4doae
vaze2e
024200
126004
[T
ee632y
125004
0Bp744
42020
181002
geedse
d20264
va4pee
122444
eee767
vesded
weudas
ee6074

v2p020
249260
220334
042344
042345

0e632d
0e6324
Y606l
0e63d4
eBe262
LLETE
e6371e
voU664
02008
vaei7e
0006327
206326
veb74
ede402
CrRY-1H

ee6324
086256
eeers?

CMD, 31

CMD, 418

CMD, 51

GCS}

GCS,. it

CSER}

LOA 1,VARSTY
8TA 1,IDX2
STA 02,0108
LOA {, TERM
MOV §,1,82R
JMP CMD, S
GETATH

MOV 1,1,82R
JMP CMD,2#2
STA Q,8]0x0
MOV 2,92,82C
JuP CMD,5
LDA @,VARED
LUA 1,10Xe
8yBw 1,0,8IR
JMP CMD, ¢
PCRLF
MESSAGE
M8G29

INAMES NOT ALLOWED

LOA 3,10Xe
STA d,VARSP
LOA 2,IVAR
STA ¢,PJROAT
STA B,01WDAT

FGET COMMAND STRING

PCRLF

MESSAGE

M8G19 JHCOMMAND STRINGE *
INPUTY JACCEPY INPUY

C8BP 1CMD STR BYTE POINTER
JMP el )SAME AS BEFORE

SKPDZ TTI

JMP CHMDSY JINTERRUPT CMD BYRING
AQC 2,¢

STA ¢, HENW

GETATM JLINCT®BYYE POINTER
SEARCH

oCr INAME IN ACY

JMP CSER INOY FOUND

JMP #DCT,1=DCT,2)0DISPATCH

MESSAGE JCOMMAND STRING ERROR
MSG4Y } =le
JMP GCS

jeude

al
22
Qa3
94
25
@26
a7
08
a9

02745
¥2746
w2747
vazse
0279514
02752
627953
02754
02735
©v275¢6
02757
02760

02761}
varee
vazes
@2764
82768
92766
vare7
82770
2771
w2772
82773y

«MAIN

101002
wep774
806330
620250
v4p247
0e0347
006355
0eR774
06269
1a1004
voeE6d7
[L.I'24- 3

101002
eee7690
©26339
vapea?
040258
v20250
040247
ees3se
0v6358
eze724
eeprs62

RE:

RES

Tt

FREAD COMMAND

MOV @,0,8IC
JMP CSER
GETPAR

LDA @,RELRAN
STA @,RANDOM
READ

CKSKW

JMP =4

LDA 3,TERM
MOV 0,8,82R
JMP CMOST
JMP GCS, 1

IWNRITE COMMAND
MoV 9,0,82C
JMP CSER
GETPAR

LOA @,RANDOM
STA 8,RELRAN
LDA B,RELRAN
STA O,RANDOM
WRITE

CKSW

JMP =4

JMP REY

J1CR TERMINATOR ILLEGAL
JGET R/W PARAMETERS
PSET RAN » BEGIN

JREAD AND CHECK DATA
JTERROR, LUOK AT SWITCNES
JLOUP ON ERROR

JALL DONE
JGET ANOTHER COMMAND

JCR TERMINATOR ILLEGAL
JGET R/W PARAMETERS

J8AVE BEGIN OF RANDOM
INUMBERS IN CASE OF LOOP
JRESEY RAN # BEGINNING IN
JTHE SCOPE LOOP

JGENERATE DATA AND WRITE
JERROR, CHECK SWITCHES
JLOOP ON ERROR




"II. - y

10053 MAIN {0854 ,MAIN

L1 21

ee JSEEK COMMAND 22 ! R I I I I I T I I I
[.K) 23 [} wewy DISK HANDLER SUBROUTINES ewwee
04 02774 101002 SK1 Moy 8,9,82C 04 ] I T e T I T R R R R R Y
@5 02775 voer4s JMP CBER JCR TERMINATOR ILLEGAL es

26 02776 ve6327 GETATM 16ET CYL & IN ACQ Q20 JRECALIBRATE

B7 82777 152560 SUBCL 2,2 o7 TREYURN®l FATAL ERROR

08 23000 oSe260 STA 2,TERM I’} TRETURN3 NORMAL

29 2de@: 125004 MOV 1,1,8ZR 2y

10 ¢de02 ¢ep74e JmP CSER INAMES ILLEGAL 10 2345 54276 RECLS STA 3,RWRET

11 e3eel edet74 LDA 2,UNIT 11 034t 102400 Sye 8,9 ISET THE PROGRAM MODE
12 03004 225066 LDA 1,CYLT,2 170 = CYL & 12 23047 040203 STA 2,MODE

13 03005 2450252 STA {,CYLF,2 770 BECOMES FROM 13 03¢B0 vIpi74 LDA 2,UNIT

14 23206 v4ied6 STA @,CYLT,2 J1SET NEw YO 14 23053 @e21¢26 LOA @,UNTINS,2

15 ¢d¢e7 90633} SEEK 100 THE SEEK 15 e3e%52 063233 0oce o, ,D8XP JSELECT UNIY

16 gdeie 06358 CrSW JERROR, LOOK AT SWITCHES 16 23953 v20427 LDA @,Cidpe

17 edleil eearrs JMP =2 1LOOP ON ERROR 17 03ed4 61333 DOAP ©,,08kP JRECAL

18 03012 Q02743 JMP RE} 18 43055 021056 Lba @,CyLT,2

1y 19 ©83e56 v41052 STA @,CYLF,2 1T0 = FROM

2 JRECALIBRATE 20 03057 jo02080 ADC 2,0

24 21 4306Q v4a1086 8TA ©,CYLT,2

22 8de1y 102560 RCLY sysCL 90,0 22 ©3eoby v2edzr LOA @,RCTYM 14 SECOND TIMER

23 23014 p4ep260 STA D, TERM I1SAVE (C)y AOTERM 23 03062 006342 JSR OwWAT JWAITING FOR INTERRUPY
24 03213 06352 RECAL IKECALIBRATE 24 23063 101031 SKIP

25 #3016 208358 CKS8w JERROR, CHECK SwITCHES 25 Q3p64 pYov44 JMP L ed

26 2dg17 eeR776 JHP =2 1LOUP ON ERROR 20 93065 030174 LOA 2,UNIT JRECAL TIMEQUTS ARE
27 o3@82v 232174 LDA 2,UNITY JINCRMT CYLN TO @ 27 43066 211162 182 ShYMO,2 JCOUNTED MERE 1}

28 03021 d11056 182 CYLT,2 JON RETURN FROM RECAL 28 ¢3067 @v2276 JMP ORWRET ITIMEOUT} L

29 23022 vep4ey NOP JFOR CMMD STRING INTERP, 29 03070 v25m32 LDA {,UNTDN,2 JRECAL INT, RETURN
39 23023 seR7d2 JMP RE) 39 @l3e71 107465 AND ©,1,8NR

33 31 03072 e@23%3 PSTAT JINO DONE STATUS

32 rLoop 32 23@73 124000 CoM 1,14

39 J3 83874 234238 LDA 3,C8P% 1477677

34 03024 pav2dR LuPl LOA 3,C88P JRESET THE COMMAND STRING 34 23075 167400 AND 3,1

35 03025 v4p2bd STA 9,LINCY 1BYTE POINTER 35 @276 107404 AND 2,1,8ZR

36 03926 102000 ADC 8,9 J8ET THE HEADER FLAG 30 23877 002353 PSTAT 1BAD STATUS

37 03g27 e4pir2 STA B,M8W 37 e3joe o@ess7 JMP GENRET

38 03039 evvre!l JMP GCS,1 36 031921 V00236 RCTYME L4KMS

39 . 39 V3102 BAL4P0 Cl4008 1400

49 JDELAY

41

42 03031 101002 DLAYS MOV 2,0,82C

43 03232 veR710 JMP CSER

44 0303 VOBIZY GETATH JGET DELAY #»

45 23034 125005 MOV 1,1,8NR

40 p3V35 101062 MUV ¥,0,82C INAMES ILLEGAL

47 03036 BBOTLA JMP CSER JCR TERM 18 ILLEGAL

48 93937 126320 SUBZL 1,1 10ELAY CCUNT OF 2 NOT

49 083040 123000 ADD 1,0 IPERMITYED,

30 03041 v4v402 STA 0, %2

51 03042 pec3Lc DELAY

52 93045 Q0000R ]

53 03044 0R0E66 JMP GCS,1




18055 MAIN {0BS6 MAIN

0l 21
02 JSEEK SUBROUTINE a2 IWRITE SUBRUUTINE
23 JRETURN®3 NORMAL 23 JRETURN®3, NORMAL
24 JRETURN®1 FATAL ERROR 24 JRETURN#Y, FATAL ERROR
'H 25
06 Q3183 054276 ,SEEKI STA 3, RWRET 26 v3146 ¢A31066 WOATA®Y JRETRY ADORESS
27 ©3124 102520 SuBZL 6,Q JSEY THE PROGKAM MODE @7 ¢33147 054276  wRITES STA 3,RWRET
28 43185 040203 STA @,MODE 26 231%¢ V20776 LUA @, ,WRITEw! {SET TWE RETRY ADDRESS
09 ¥3126 v32174 LDA 2,UN1T 29 03151 249311 STA 8,RLUP
10 ¥3107 v21026 LDA 2,UNTINS,2 160 03152 g2¢211 LDA 2,03 1SET THE PROGRAM MOOE
11 03110 263233 DOCC @, ,0D8KP JSELECT UNIT 11 03153 240283 STA @,MODE
12 23111 2240856 L0A 2,CYLT,2 ICYL 12 ¢3454 192000 ADC 8,0
13 93112 24225 LOA §,Ci200 15 83155 ¢4p273 STA @, AECNT
14 23113 123000 AUD 1,8 14 43106 p4p274 STA @,CHCNT
15 3114 ¥61333 DOAP ¥, DSKP 1SEEK} L 15 231957 102400 Sus 2,8
16 83115 211066 157 SEEKT+4,2  JCOUNT SEEKS 10 V316p vev202 STA 8,FATAL JCLEAR FATAL PLAG
17 83116 2004p2 JHP ,e2 17 v3161 240367 STA @,N0,BS JCLEAR BAD SECTOR COUNTER
18 ¥3317 e11082 182 SEEKT,2 100UBLE PRES, 16 83162 020255 LUA 2,S8C
19 03120 00R4EY NGP 1y 03169 ©4V3LY STA 4,,.8C tw SECTORS YO XFER
20 23121 vesdel INTHY IWAIT FOR INTERRUPY 20 23164 ¢B6332 GEN
23 83122 j2i041 SKIP 21 03165 0OQERY WDATAL @ JADDR OF DATA GEN ROUT
22 03123 QvL4v4 NP ,+4 22 03166 286336 SETP 1SET PARAMETERS
29 83124 Q30174 LDA 2,UNIT JINCRMT THE SEEX 23 03167 030174 LDA 2,UNIT
24 03185 011162 182 8ATHO,2 ITIMEQUTS COUNTER || 24 03170 021756 LOA @,CYLT,2
25 3126 082276 JMP SRWRET JTIMEGUTS Y 25 U171 v24754 LDA 1,C40e
26 26 #3172 t23000 ADD 1,0
27 03127 22%032 LDA $,UNTON,2  PINTERRUPT RETURN AC2WUNIT # 27 63173 81133 DOAS @, ,08KP JWRITE
26 03130 187443 AND® B,1,3NR JACO % STATUS 26 03174 ¢R6361 INTWT IWAIT FOR INTERRUPY
29 @3131 oee4e’ NP Sk, 1 }IMPROPER DONE BTATUS 29 3175 101011 SKIP
30 23132 124208 CoM 1,1 3¢ 23176 vvRAL4 JMP L e4
31 033133 e34238 LDA 3,C8PL 1177677 31 @3177 paetra LDA 2,UNIT JINCRMT THE READ/WRITE
32 23134 167400 AND 3,1t 32 03200 211166 ISZ RWTMO,2 JTIMEQUTS COUNTER ||
38 03135 107404 AND 0,1,8IR 33 03201 @e2276 JMP ARWRET JTIMEOUT
34 23136 gBOAL2 JMP SE,. % IWRONG STATUS 34
3% 23137 c@es20 JMP GENRET b 03202 181143 . MOVLM @,8,SNC  JINTERRUPT RETURN
36 36 03283 w2476 JMP RE, INO R/W DONE FLAG
37 #3140 024215 SE,1t  LDA 1,C40 JSEEK ERR 177 37 03204 ¢24232 LDA 1,C8P3 1877666
36 23141 107404 AND @,1,82R 36 03205 187404 ANO @,1,82ZR
39 03142 e11072 182 SEKER,2 JLOUNT SEEK ERRORS 39 03280 VAL4TI IJMP RE, 1 JIFATAL SYATUS
40 93143 2902353 PSTAT 46 ¢d207 024825 LUA 1,C10
43 03144 083077 HALT 41 93218 1674u4 AND @,1,82R
42 03145 200480 C4ApB!  4uB 42 03211 veRAT2 IMP RE .2 JADURESS ERROR
48 ' 43 23212 001433 D18 8,,D8KP JREAD MEM ADDR
44 23213 D24255 LOA 1,8C JSECTOR COUNT
45 43214 125300 MOVE §44 IWORD COUNT
46 3215 834257 LDA 3,CA JSTARTING ADDRESS
47 83216 16700 ADD 3,1
48 03217 125400 INC §,1
Ay 03220 125400 INC §,1 JADUR+WC SHOULD EQUAL
59 03221 186414 SUBN ©,1,82R JTHE ENDING ACDRESS
51 ¢3222 ¢0w4eal NP WE, L JERROR




18057 ,MAIN

(2}
o2
23
04
1]
.1}
Q7
Q8

23223
vd224
vdaad
03226
vdz27
03239
03231
¥3232
2323
03234
03235
83236
03237
23249
0dz4)
03242
03243
URPIY)

03245
03246
23247
viede
2328)
03252
03gdd
03254
03255
03256
83257
"RP1T]
0326}
#3282
23263
03264

83268
03266
vdge7
03270
vdz7y
adaza

v3e7d
83274
03273
03276
0da7?
93300

020255
04gd02
ve6d56
1010¢e4
00044
029210
124400
124000
©30174
e3b026
125300
167000
183120
10332e
187010
082433
106414
o427

020253
181300
e28102
1670282
011876
12T}
04d162
v2v2e2
101004
002278
v2eze4d
161004
0er276
e10276
010276
w2276

©voa550
006324
030174
011156
vigae2
eee7 31

weas4e
¥06431
030174
011156
viv2e2
000745

Wt

Ll

GENRET?

WE, 41t

wE, 21

LOA 9,8C

$Ta 0,CSC
JSR OISCNT
MOV 9,0,52R
JMP ¢4

LDA @,LS

NEG 1,1

ComM §,1

LOA 2,UNIT
L0A 3J,UNTINS,2
MOVS 1,

ADL 3,1
ADDZL @,8
ADDZL o,9
ADD 8,1

0IC @,,D8kP
SyBw 2,1,81IR
JMP WE,?

LDA @,8C

MOVS 2,0

LDA §,WDSwed,2
ADDZ ©,3,82C
182 WOSw,2

NOP

STA |, WhSned,2
LDA 2,FATAL
MOV 2,0,82R
JMP ORWRET

LDA @,LUPSW
MOV 8,8,81IR
JMP ORWKET

ISZ RwREY

181 RWRET

JMP ORWRET

JSR Swlt
MSG57

LDA 2,UNIT
182 M18C,2
I1ST FATAL
JMP Wi

JSR SwWCE
MSGO7

LOA 2,UNIT
182 MISC,2
1SZ FATAL
JMP W2

IFIND ENDING QI8K
JADDRESS

PACRWSECT, ACIaHEAD

JIF THE SECT = @ THE LAST
JICH HEAD DID NOT OCCUR
1SECT & LAST SECY

IHEAD o}

J1FORM THE ENDING DI8K
JADDRESS AS READ By "QIC*®

! SECTed

JEXPECTED ADORESS

JREAD ACTUAL

JENDING DISK ADDRESS ERROR

1ADD WORDS WRITTEN
1TO TOTAL COUNT

JUOUBLE PRECISION

InAS THERE A FATA, ERROR 7

JRRROR RETURN
1i8 THE LOOP SWITCW ON 7

JERROR RETRUN

INORMAL RETURN

JTENDING MEM ADDR ERROR
PIDENTIFIER

JCOUNT AS MISC TYPE ERROR
18ET FATAL FLAG
160 ON

JENDING OISK ADOR ERRUR
JCOUNT AS MISC TYPE ERROQR

ISET FATAL FLAG
160 ON

10838 ,MAIN

[2)
1]
23
e4
1]
26

03301
s33ee

03383
03384
03385
03see
03387
©83dLe
©v3dLy
03312
03343
03314
0331)
03316
0dd17
03320
[‘REY Y
23322
83323
03324
23323
03326

vdd27
03330

23331
03332
0333
03334
03933
03336
03337
23340
2334}
©3342
03343
83344
0334
0833406
03sey
@33%¢
23331
633952
2338
03354
¥335d
©v3dse
03357
v3360
633614

911156 RE, 31
002353

Y6354 RE, 2
086325
11X VY]
veo174
v3vi74
010273
Q00416
011126
028272 RE, 201
1e10ud
202276
0es328
280324
096363
22v25@
040247
102400
vae20l
082677
202311

011132 RE, 211
002276

260477 RE, 38
168120
188122
00v4Ld
0RE3%4
086325
Q86324
veo37e
¥38174
210274
vdedvd
w1116
2le2el
Qee4e0d
011122 RE, 3114
010202
020257 RE, 28
v6543)
18640
v2v40sS
123705
10252¢
40310
Vo84S
017400 C174M3

ISZ MISC,2
PSTAT

HEADER

PCRLF
MESSAGE
M3629

LDA 2,UNIT
187 AECNT
JNP RE,21
187 ADDER,2
LOA @,EVODN
MOV @,@,3ZR
JHP BRWKET
PCALF
MESSAGE
M3G63

LDA @,RELRAN
STA 2,RANDOM
s 8,0

STA @,RETRY
I0RST

JMP ORLUP

ISZ PADER,2
JMP ORWKET

READS @
AQDZL 9,0
ADDZL ©,®,92C
JMP L e5
HEADER
PCRLF
MESSAGE
MSG64

LOA 2,UNIT
18Z CWCNTY
JMP RE,31
1SZ CwER,2
ISZ RETRY
JMP RE,32
IS7 CwERrP,2
ISZ FATAL
LDA 2,CA
018 1,,.,08KP
Sus 9,1

LDA B,C174H
ANDS 1,0,SNR
SUBZL 9,0
8TA 9,,5C
JMP LRl
17400

JCOUNT A8 MISC TYPE ERROR
JPRINT 8TATUS & ERR RETURN

JADDRESS ERROR

J"ADDRESS ERROR®

JADORESS ERROR COUNTER
J2ND FAJLURE IN A ROW
JFIRST FAILURE

$IF TwO COMPUTERS
JDON'T TRY AGAIN
PHEADS MAY WAVE MOVED

JUTRY AGAINY
JRESET RAN ® GEN FOR
JTHE RETRY

JCLEAR RETRY SWITCH
100 IT AGAIN

JCOUNT PERM ADDR ERRS
JERROR RETURN

JCMECK WORD ERRQOR
PIF Sw3sy DON'Y PRINT

J"CHECK WORD ERRORY

JCHECK WORD ERR COUNTER
J2ND ERROR IN A ROW
JFIRSY ERROR

1SET RETRY FLAG

JCOUNT PERM CHK WD ERRS

1SET FATAL FLAG

JTHE CHECK wORD ERROR MAY
JHAVE STOPPED THE DATA
JTRANSFER PREMATURELY,

JIFIND THE ¥ OF SECTORS
)TRANSFERRED AND SAVE IT

JFOR THE DATA COMPARE ROUTINE,
JIT MUST BE AT LEAST ONE,




18059 JMAIN

03362
83363
CRELT]
23368
03386
©¥3367
03379
83371
03372
03373
vId74
083373
03376
23377

03420
03401
vd4g2
234023
03404
03403
03406
vd4p?
e34lp
03411
83412
03413
v3agd
03415
934t0
83447
03420

232174
020274
viv27s
[.LIL}}
oi0201
181424
020423
0111368
000536
er4202
125004
200495
915116
020401

011142
['1.IE 34
e15122
[L.TT1})
102400
40202
vep772
24202
125004
eee4ed
011152
Bouv4R4e
e18122
Q2248
211148
gle20e
[L2-L3

RE, 41

RE, 411

RE, 421

RE, 433

RE 441

RE 451

RE, 461

LDA
LDA
182
JMP
181
INC
rL14
182
PLId
LDA
MOV
JmP
D8z
Jmp

1s2
Jmp
081
PLI
s
STA
JuP
LDA
MOV
PLLS
187
JHP
0sz
JMP
182
182
Jmp

2,UNIT
@y ChCNT
QACNT
RE, 44
RETRY
@,8,82R
RE,41
DATER,2
«R2
$,FATAL
1,4,82R
RE, 43
CwER,2

el

CwOE,2
R2
CWERP, 2
ot!

“,0
9,FATAL
RE, 42
1,FATAL
1,1,82R
RE .45
PDER,2
RE, 48
CwERP,2
ol
CWDEP, 2
FATAL
R2

JOATA ERROR

JUATA ERRQR COUNTER

J2ND DATA ERROR

1SET THE RETRY FLAG

$FIRST DATA ERROR

JOATA AND CHECK WORD ERROR
INO CHK WD ERR

160 ON

12 CHECK WORD ERRORS
JONLY | CHECK WORD ERROR
13XIPS SOMETIMES

JCOUNT CHK wD & DATA ERRS
160 ON

JOON'T COUNT FATAL CHK wD ERR

JRESEY FATAL ERROR FOR NOw

$YRY XY A JRD YIME

PFATALENON®ZERD IF 2 CHK WD ERR

JUATA & CHX WO ERR

10ATA ERR ONLY

)2ND ONE IS FATAL
JOISCOUNTY PERM CHK WD ERR

JCOUNT PERM COMBO ERR
JB8ET THE FATAL FLAG
160 ON

10060 (MAIN

L3}
a2
23
a4
[1-]
6
o7
28
-1
10

viazl
vda22
03423
e3424
03425
93426

03427
03430
v3431
43432
#3433
03434

03438
¥3436
03437
"EELT)
0344y
03442
"RYTR]
63444
V3448
B344n
w3447
03459
83491
03482
034583
03484
03488
03456
834857
w34ty

084414
6324
030174
013188
1202
[T I"E2 )

004426
006431
230174
011188
Q1e202
2068540

084420
v3s400
054408
846317
¢a6354
eee3as
vo63z4
LLLLTY
wo6328
206324
ves27e
224244
0a6322
286324
[T LET'S)
224243
vaeda2
vi1vdoR
vacdpt
vvudve

RE,51  JSR SWCE
MSGS7
LOA 2,UNIT
187 M18C,2
1S FATAL
JMP 4R3

RE,61  JSR SwCE
MSGEY
LOA 2,UNIT
182 MIS8C,2
1SZ FATAL
JMP Re

F8A » WC ERROR
JACS ® BAL, ACH

SWCkt STA 3,3NCRET
LDA 3,9,3
STA 3,3wCEL
SavaC
HEADER
PCRLF
MESSAGE
SweElsr @
PCRLF
MESSAGE
M8GS1
LDA 1,8avy
TYPACY
MESSAGLE
M8652
LOA 1,8Av0
TYPACY
ISZ SWCRE?
JMP OSWCRET
SWCRETY @

JENDING MEM ADDR ERN
PIDENTIFIER

YITS FATAL
JENDING DISK ADDR ERROR

PIDENTIFIER

JCOUNT AS MISC TYPE ERR
1IT1S FATAL

s GOOD

JGET ERROR IDENTIFIER

ynGooo"

JHBAD"




jodol

[}
@2
@3
24
25
a6
o7
28
29

93461
@3462
¥3483
03464
03463
03466
03487
03470
23474
03472
03473
23474
03475
23476
03477
235090
03%0}4
videe
CRELR]
v3ded
23585
vibes
vdbdaz

p 03530

3811

03512
03013
23514
23818
23510
03817
vddew
"X 1-1-3%
v3d22
83523
v3b24

03525
v3d26
v3de?

03538
343}
03532
03533
03534
03535
v3536

«MAIN

203477
054276
v20776
240311
v2e8ed
040203
1e2pve
040273
040274
240275
102400
04p201
ode2e2
042367
006335
2063368
030174
e21056
061133
0u6d61
104011
vevav4e
viv174
11166
vo2276

124113
pegse2
va4227
107404
202477
024025
197 4p4
082475
va4ez4
107404
Woptes

086333
©0o00oee
'LILER]

061433
024310
125300
230257
147000
106414
CLULTR)

+READS

RSRLI

RS
RDATAS

JREAD SUBROUTINE

JRETURN®3, NORMAL
IRETURNe3, FATAL ERROR

RSRO

STA J3,RWRET
LUA B, READw}
STA 9,RLUP
LDA @,C2

STA 9,MODE
AOC 9,8

STA @,AECNT
STA @,CwCNY
STA 2,0DACNT
sud 0,0

STA 2,RETRY
STA B,FATAL
STA @,N0,BS
CLRRS

SETP

LDA 2,UNIT
LDA 2,CYLT,2
DuUAS #,,D8KP
INTWY

SKIP

JUP o4

LDA 2,UNITY
I8Z RWTMO,2
JMP GRWRET

MOVLY @,0,SNC
JMP OIREY
LOA 1,C8P
AND 9,1,8ZR
JMP OIREY
LoA §,C30
AND #,1,32R
JMP OIRE2
LDA §,C4
AND B8,1,82R
JMP RE.S

CHECK
]
JMP RE, 4

0I8 2,,.08kP
LDA §,,8C
MOVE 1,1

LDA 2,CA

ADD 2,1

Sysw 2,3,81IR
JMP RE,S5

SJRETRY ADDRESS
18ET THE RETRY ADDRESS
JSET PROGRAM MODE

1SET RETRY COUNTERS

JCLEAR RETRY AND

IFATAL FLAGS,

JCLEAR BAD SECTOR COUNTER
ICLEAR BUFFER

18ET PARAMETERS

JREAD| |
TWALT FOR INTERRUPT

TINCRMT THE READ/WRITE
JYIMEOUTS COUNTER ||
ITIMEQUY

1 INTERRUPT RETURN
INO R/w DONE FLAG
1677662

SPATAL STATUS

1ADDRESS ERROK

JCHECK wORD ERROR

JUATA COMPARE
$ADDR OF DATA GEN ROUTINE
JUATA ERROR

JREAD ENDING ADDRESS
e SECTORS XFERRED
J# WORDS

JSTARTING MEM ADDR
JCORRECT ADODR

FENOING MEM ADDR ERROR

iooo62

L3
02
o3

03537
03840
0354}
03542
23543
0v3dad4
03d48
23546
03%47
03558
1113}
23532
03553
'LLLT]
03565
83556
93587
0ddee
Q3861
v3db2
23363
23564
03365
03366
83%67
8357¢
035714
03872
[ALIR]

03574
03875
03876
83877
RLT-1']
CRLT-H
viepe
03603
3604
23625
83606
vdéer
RI3Y)
CELER!
23612
03613
03614

63615
v3616

s MAIN

¥20310 R3S
040302
[1LREL]
4343410
30255
172414
00V4Ld
101964
vovande
020210
124400
124000
230174
235026
125390
1670¢0
169120
103120
107000
v2838¢
230258
112400
e2v212
150400
110400
147000
062433
10641 4
0oR634

030174 ,Ral
020310
124300
025112
107022
11106
vovany
vad1l2
vae2e2
101004
Q2276
©¥202014
104065
vu240d
eu24p!
03313
we32y7

0e33vy IREL:
03303 IRE2:

LbA &,,S5C
§TA 0,CSC
J8R eIS(NT
LDA 3,,SC
LDA 2,8¢C
SuBw 3,2,5ZR
JMP L e8

MOV 9,0,SIR
JMP o4

LDA o,LS

NEG §,1

CoM 1,1¢

LDA 2,uUNIT
LUA 3,UNTINS,2
MOVS 1,1

ADD 3,1
ADDZL @,9
ADUZL 0,0
AQD 9,1

LOA 8,,8C
LDA 2,8C

syd 8,2

LDA ®,C17
NEG 2,2

AND 2,2

ADD 3,1

0IC 9,,08KP
Susw 2,1,8IR
JMP RE,6

LOA 2,UNIT

LOA B8,,S8C

MOVS 8,0

LUA {,WD8Re4,2
ADDZ ©,1,82C
18Z wWD8R,2

NOP

STA 1 ,WD3Re4,2
LOA ¢,FATAL
MOV ©2,0,82R
JMP ORWRET

LOA B,RETRY
MOV @,0,9NR
JMP 0,¢3

JMP # e}

RE,20

GENRETY

RE.1
RE 2

JFIND ENDING DISK AQOR

JACONSECT AC1sHEAD
11F ,SC NOT = 8C A CHK WD ERR
JTERMINATED THE DATA XPER

JILHK WD ERR

JIF SECT = B NO MEAD ICR
JOCCURRED AT THME END OF
1THE DATA TRANSFER

PSECT = LAST SECTOR ON DISK
JHEAD = MEADw}

JFORM THE DISK ADDR
ITWORD A8 READ VIA ®QIC"
! SECTe4

14 SECT XFERRED

1w SECT SPECIFIED
JAC2% &4 SECT NOT XFERRED

IFINALLY ACe= EXPECTED
10ISK ADORESS

JREAD ACTUAL

JENQING DISK ADDR ERROR

1ADD WORDS READ TQ TOTAL

100UBLE PRECISION

JEND OF TEST

JWHAT TO DO NOW
1(FATAL) ERROR RETURN

100 NORMAL RETURN
ITRY AGAIN



10863 (MAIN

29 83617
18 03629
11 ed62)
12 ed622
13 63028
14 93024
15 03625
16 03626
17 83627
18 @363
19 23633
20 93632
21 23633
22 03634
23 03635
24 p363S
25 13637
26 p364p
27 blov4y
28 03642
29 03643
30 23644
3§ 03645
32 0l64b
33 4d647
34 23658
35 23684
36 #3682
37 036383
38 03654
Iy v3od
49 3656

234433
206327
234434
136415
000426
120003
125004
0aRI46
@420
100437
0BR360
049206
¢06327
125003
125004
ve2346
v242419
106437
082369
v40254
Qe6327
101065
202360
125004
002348
242258
102560
vavase
0e24014
eeedue
46058
[TTI1]

K881

H8S.11

HSSRETS
SAMi
®IADD?

P R R e a2 R R R A R R X R XA R AR AR AR R AR 222l

AA L2

GENERA| PURPOSE SUBRQUTINES

(XX LA

RPN EN U N IPN N A SRR IIRN PSRRI G RO IR O E PO PRI RN ENED

JGET CYL(MAYBE)wHEADSECTOR®BECTOR COUNT
JSET (C)m} ON RETURN IF CR TERMINATOR

8TA J3,MSSRET
GETATM

LDA 3,8AM
SuB® 1,3,8NR
JMP M8S8,1
MOV 1,1,3NC
MOV 1,1,8IR
JMP PIGCS
LDA §,LHD
SuBze ¥,1,3BN
JMP #IQUSTY
$TA @,HD
GETATHM

MOV 1,1, SNC
MOV 1,1,81IR
JMP 01GLS
LOA §,LS
Subzw 9,1,SBN
JmP 0IQUST
STA 8,8EC
GETATM

MOV 9,2, 3NR
Jmue eIQUST
MOV 1,1,8IR
JuP @1GCS
$TA 9,38C
SuscL @8,@
$TA 0, TERM
JMP OHSSRET
e

46055

]

JGET “SAME", DR MEAD »
JaCoen ACL® NAME

FRSAMEN

JGTHER NAMES GR CR JLLEGAL
JCHECK WEAD LIMIT

ILIMIT EXCEDED
IHEAD

IGET SECTOR w
JACOuN ACISNAME

INAME OR CR TERM JLLEGA,
JOHECK SECY & LIMIY

1LIMIT EXCEDED
18ECTOR &

1GET & OF SECTORS
INO SECTYOR COUNT,

INAME ILLEGAL
& OF SECTORS

PRSAMEN
11/0 ADDRESS MODIFICATION, HI END

18264 (MAIN

03657
03660
XM
23662
03663
03664
036865
X111
03067
03670
0307y
vi36re

[LTTYa4
193163
w8377y
062877
[T Thad
1a1120
183103
175401
102521
182400
240204
ve1 400

CHECK SWITCH REGISTER

1
[ IF SWQ ® @ HALT
) IF 8W2 s § DO RETURN
) IF 342 = @ DO RETURN
LC8W1  READS 2
MOVL @,2,8NC
HALT PHALT
10RST
READS @ JREAD
MovzL @,8 ITHEY

ADDL @,0,SNC
INC 3,3,8KP
SUBZL @,8,SKP
Sus 8,0

STA @,LUPSN
JNP 8,38

ON ERROR,

*
.2

(SCOPE LOUP)

ON ERROR

SWITCHES AGAIN IN CASE

WERE CMANGED,

INORMAL RETURN
JSET LOOP SWITCH




18068 (MAIN

87 03673
08 83674
09 23673
10 03670
14 03677
12 vd7¢00
13 370y
14 ¥3702
15 23703
16 83704
17 83708
18 23706
19 23707
20 23732
2% 83741
22 83712
23 03713
24 93714
25 03718
206 23740
27 ed7y7
28 03720
29 BY724
30 vd¥722
31 23723
32 83’ea
33 @325
34 03726
35 ad727
36 03730
37 83731

JQUICKIt FORMATTER PERFORMS THE SINGLE FUNCTION OF
IWRITING CYLINDER ADORESS INTO THE FORMAT SECTION
JPRECEEOING EACH SECTOR ON THE DISK SURFACES, NO

JCHECKING IS PERFORMED,

AND PROGRAM WILL MALT

JAFTER THE FORMAT ADDRESSES WAVE BEEN WRITYEN,

Q80337 FNQIKS
0U6340
283077
06634y
BR636)
014297
200401
020402
0826190
eee777
1024490
049256
242254
040255
edps0l
006352
©e6358
eee776
CLUTT R
Q20474 FQINSE
230174
225856
e450e52
véies6
2063351
[LLREL]
02776
020465
v2440)
123000
042457

SMEM

SETH

HALT

INITE

JSR 01,680
D8Z LNWD

401

JMP ,e2
FHUNITY

JSR 0,e}
SuB0 9,0

STA B,HD

STA @,SEC
3TA 2,80

STA 0,CYLND
RECAL

45 1}

PLLEY Y

NOP

LDA @,CYLND
LOA 2,UNIT
LOA 1,CYLT,2
STA §,CYLF,2
STA @,CyLT,2
SEEK

Cnsw

JMP w2

LOA ¢,8400
LOA 1,CYLND
ADD 1,0

STA 3,0GUDAY

$SIZE MEMQRY

13ET TIME BASE

JERROR RTN FROM TIMER
JINITIALIZE BUFFERS ETC
JSET LAST MEAD/SECTOR

160 FIND UNIT & TO BE FORMATTED,
1CLEAR QUY
JSOFTWARE REGISTERS,

IRECALIBRATE THE 013K
IRECALIBRATE TIMEOQUT
JLOOP If Swey

JUPDATE "TO"™ AND “FROM"
1SOFT REGS BEFORE SEEKING,
JSEEK SUBROUTINE NEEDS
FTN]S DAYA TO PROPERLY
JEXECUTE THE SEEK,

JGET SEEK COMMAND,

JAND CYLINDER ADORESS,

JAND ADDN,

JSTQRE ON END OF FORMAY L18T,

10006 MAIN

03732
03733
03734
v373%
83736

> 03737

03740
0374}
83742
03743
03744
03745
03746
03747
@37s5@
03751
23752
03753
03754
63755
03756
03757
03782
83761
03762
23763
03764
83765
@3766
03767
0d77¢
837714
Q3772
©v3773
©v3’774
83773
03776
Q3777
v4pR0
0400
pavoe
0400l

V4004
240205
a4006
0407
0ep10
d401)
'ELRY
b4
vap14

0wap23

020231 FaIN2l
04020
192520
040253
V2048
04p2s7
©ve6336
062433
p24444a
123800
263033
024445
030437
146032
206437
Ye444y
020432
124000
©¥61133
206361
[1-LLTY
06043)
181233
"TTYEY ]
Q40242
024403
044276
0ez235y
easrer
006355
veur42
286374 FQIKI
803732
08376
006325
006324
LLLIY
ee63s2
["1'Ih}-1]
200776
CLET 244
ee8777

17440802 CWRTS
290312 CL2021
020000 FMYWE
024026 IFMATI
YP400I GUDATIE
VP4P44 WOLSTE
Pe80uR CY|NDI
©ovaLe S4pul
147706 FMYOVRS
04672

152101

042240

0a73L7

v2e7¢8

©WueRuo

005215 HED,R?
141520

LDA ¢,C3
STA 8,MODE
SuBZL @,
$TA B,8C
LOA B,WDLST
3TA 2,Ca
SETP

DIC @,,USKP
LDA L, ¥MTW
AQD ¢,0

00C &, ,uskP
LOA 1,CYLND
L0A 2,CD202
ADCZw 2,1,82C
JSR @IFMHT
LDA {,CYLND
LDA B,CwRT
ADD §,0
DUAS ©,,D8KP
INTHY

JSR SIFMHT
OIA 8,,08KP
MOVZR® @,@,8NC
JMP FUIK3
STA 2,1STAT
LDA 1,,*3
STA {,RWRET
PSTAT

2]

CKSw

JMR FQIK2
CALAD

Fulxke

FaRIxy

PCRLF
MESSAGE
FMTUVR
RECAL

CKSw

JMP w2
HALT

JMP ey

174400
202,
20000
FMALT
1GDAY
I16UD

]

400

JSET THE

JMODE SwITCH TO WRITE

JTLOAD SC wITH 1§

PSET SECTOR COUNT Y0 &,

JAND SET CA POINTER

1T0 BEG OF wORD LIBT

JSEY PARAMETERS LOADS DOC WORD.
IREAD IT BACK

FAND ADDN BIT 2,

JTHE FORMAT BT,

JRELOAD FORMAT WORD,

IMAKE SURE THAT

JTNIS 1S NOY PASY ENO CYLINDER,

JTO SPECIAL FMT WALT ROUTINE,
JGET CYLINDER ADDRESS
JAND CODE FOR WRITE,

JSTART wRITING,

160 WAIT FOR WRITE OONE,
JERROR RETURN » WRY TIMEOUT,
JTREAD STATUS

JCK THE ERRQR B]Y,

INO ERRQR AFTER MRITE,

JSAVE STATUS FOR PRINTING,
1GET CHECK BWITCH ADDRESS,
)STORE IN READ/WRIYE RETURN,
JPRINT OUT ERROR STATUS & RETURN
170 CKSw,

1IF SnlTCH28t, LOOP.

$CALCULATE ADDRESS

JCALAD JMP ARGMY IF & SECTS <« OR = 13,
JCALAD JMP ARGMT IF CYLNS < 313,
JFINISH FORMATTING

)NFORMAT DONE®

IRESTART PROGRAM ELSEWHERE,
IPERM, MWALT,

«TXTE /FORMAY DONE{/

«TXTE /<13»¢12>PC /



0B67 (MAIN

L1}

pesoll

16868 MAIN

81
a2
23
04
@3

96

7
[.L]

eap2s
24027
24v39
4By
04032
04239
vagIa
04935

. 0403
eep3y

vép4p

) G40AY
. B4R4AR

04043

04g44
04043
BAp48
o447
04052
LT LT
04952
¢4p33
e4psS4
04038
(LT
0audy
ELY]
R4Sy
vaese
LYK

JSPECIAL HALT FOR FQRMAT ERKROR
JPRINTS QUT ERROR RC, THEN HALTS,

V844415 FMRLTS
260477
1831¢2
Q00410
(LT

veEde4
pE4g2d
224406
vesde2
ere32s
234423

-@83877 FMuOOL-

Q0240!}
$0V000R 3QIK2:

@00e0e IGuD?
oeeeer
eR¥ee0
ezenel
eaoeed
[-LLLI1]
©eopwd
LLELEL
LLLL T
voeeee
wReRYo
©vouveue
wevoee
1Ll
aovoee
eBvaan IGDAT!

§TA 3,%01k2 1SAVE RETURN ADORESS,
READS @

ADDZL 2,8,32C PSWITCH 1(1)mINKH PRINT P,C,
JMP FMHOO

PCALF

MESSAGE

REDLR

LDA 1,83G01K2

TYPACY

PCRLF

LOA 3,302K2

x
»

LT
. JMP. #8QIK2

[
[ ]
2
2
L]
4
-]
]
L]
[
[
[4
]
[
L]
4




|ensp  MAIN

Véc64
84v6s
0466
04067
04070
ede7)
pae72
0407
vag74
04075
04876
04077
04100
CLET2Y
04102
04103
Q4104
04108
eaies
e4loy
24112
va11l

0412
2411
04114
04119
a4148
04117
04120
v4j2y

021490
0avases
175400
021442
040454
175400
054453
220254
v24e2s
1874453
oBv421
024447
106414
[-.LLZTY]
126520
044254
002437
125400
106434
¢ep404
126440
244254

LLLERY)
e2402%
125400
1220932
22441y
210254
010254
202422

PADCAL SUBROUTINE I8 CALLED BY CALAD AND REGUIRES

12 ARGUMENTS FOLLOWING THE CALL, ARGUMENT IN CALLe!

118 THE LOOP ADDRESS To wnlICH CALAD wWILL JumP IF

1w OF SECTORS WRITTEN 18 LESS THAN 13, ARGUMENT

PIN CALL®2 IS ALTERNATE LUOP ADDRESS TO WWICH

JCALAD wILL JUMP IF 13 (OCTAL) SECTORS AND EITHER 2 OR
14 HEADS MAVE BEEN WRITTEN, AND THE NUMBER OF CYLINDERS
713 LESS THAN 332, SUBROUTINE EXITS TO CALL*I WHEN

JALL SECTORS,

ADCALS

SECOUTH

HEADS,

LDA 2,0,3
STA 2, 3EKSW
INC 3,3

LDA 2,8,3
STA Q,CYL8M
INC 3,3

STA 3,CALRTN
LDA @,8EC
LDA §,C0
ANOM 2,1,3NR
JuP SECOUT
LDA 1,xC12
Subw 2,1,8IR
JMP ¢4
SUBZL 1,1
STA 1,SEC
JMP PSEKSW
INC 1,1

SuB# 2,1,S82R
JMP e 4

SUB0D 1,1

STYA §,8EC

JMP INKMD

LDA 1,C10

INC 1,1

ADCZw 1,0,82C
JSR SHALY

187 SEC

187 SEC

JMP GSEXKSH

AND CYLINDERS NAVE BEEN WRITTEN,

1GET SECTR COUNT

JGET MASK X FOR BIY 2 OUN A §,

118 B1T {2 ON A 177

INUMBER IS <« {2, 80 DOUBLE INC & LOOP,
)IF NUMBER I8 12, 1T I8 ENO OF
JEVEN SECTR BEQUENCE,

1GO CHECK FOR END OF OOD SECYR SEQUEN,
JSET SECTR COUNTER TQ +3 FOR

1000 SECTR SEQUENCE,

PAND RETURN V1A SECTOR LOOP,
JINCRMT C12 YO C13 AND CK

1FOR END OF ODD SECTR SEGQUENCE,
1COULD BE 42 OR 11 SECTR COUNT,
JEND OF 00D SEQUENCE I8 END OF
JSECTRS ON THIS SURFACE, CLR COUNTR
JFOR START OF EVEN SECTYRS, AND

160 INCRMY MEAD COUNTER,

1GET C1@ AND INC TO Cit YO

JMAKE SURE COUNT 18 NOT LARGER
JTHAN C1t, IF IT I8, IT IS

}A PROGRAM ERROR,

J8UMP THE SECTR COUNTER

JTWICE AND RETURN

1VIA SECTR LOOP,

{vo7e

a1
02
23
04
[.L]
(L}
7
[.1]
(1

nag22
0e129
va124
w4125
04126
vé127
véida
V4131
04132
04139
04134
w4135
04136
04137
w4149
04141
va142

vayad
vél14a
04145
V4146
w4147
04150

WMAIN

V10256 INKRDS
v2e2de
v242¢7
122092
povdaca
152440
2549254
voeaq2
21u660
v_ee6s7
¥246d)
122032
vwe2407
152440
9%p234
250256
vvedv2

0000¢0 SEKSW!
0P CYL SWi
220008 CALRTN?
vounie xCq12t
V63077 SHALTI
eea777

18z HD

LOA @,MD

LOA §,LMD
ADCZ# 1,0,81C
JMP ¢4

3y80 2,2

STA 2,SEC

JMP BSEXKSW
ISZ CYLND

LOA 2,CYLND
LuA 1,CD202
ALCZw §,0,82C
JMP @CALRTN

SUBG 2,2
STA 2,8EC
STA 2,MD
JMP OCYLSW
Q

[]

]

12

HALY

JHP e}




leery

21
22
23
24
["}-]
26
¢7
o8
1]
1@

v4y54
[‘T3%-1]
¥41583
w4184
¥a1s83
04156
vwa197
04160
24161
va162
24169
04464
04163
04166
wdie?
vai17e

vai7y
vai72
24173
¢4174
24175
¢4176
w4177
pa20e
PLYTR
Bdeve
©va203

vage4

«MAIN

182400
954434
142432
00041l
¢54426
Q34426
125420
181100
142442
142400
{ediee
{75404
230773
170448
176420
va243d

1024060
23444
034411
1252¢3
101291
149220
175404
vear774
125260
282401
ponae?

1777002

JACL REM ACQu(ACB,ACE)/ACR
Dlvios Sus 2,8
0lvD0: 387Ta I, M8AV
syszs  2,9,82C
JMP DEXT
Ovyus STA 3, MSAY 10IVIOE
LDA 3,M20
MOVIL §)1
DLOOPS  MOVL ©,0
3yBs 2,0,82C
sys 2,9
MavL 1,1
INC 3,3,8IR
JMP DLOOP
su8o 3,3,8KP
DEXT? suB8z 3,3
JMP 8MSAY

P(AC3,ACL)SACL{#AC2%ACS
MYLT? SUBC ©,0 IMULTIPLY
MULTAI STA 3, M8AV
LDaA 3, M22
MLOUP: MOVR 1,1,8NC
MOVR B,0,8KP
ADRZIR 2,0
INC 3,3,82ZR
JMP MLOQP
MOVCR 1,1
JMP #MSAV
MSAV? 2

M2p3 =2¢

10072 (MAIN

P4208
64206
04207
w4210
vd21y
véei2
04eld
vae14d
vael1d
04219
04217
waz2e
vdg21
vacee
04223
0vag24
v4225
04226
©vaz27
24230
0423}
%4232

v5455]
2445¢5
850505
210546
PRIRTL]
¥24%ed
v21vve
125112
124701
1234p1
151468
124002
©ve4477
©du77}
voeode2
pa4dz 4
v24468
23v4es
©¥63541
aee777
w621y
vRed24

FTELETYPE NON INTERRUPT PACKAGE

PACL)ACR SAVED

PUMESS" PRINTS ASCII MESSAGES AS SPECIFJED BY ASSEMBLER
JUCRLF" PRINTS A CARRIAGE RETURN

IYPOCT™ PRINTS C(1) IN OCTAL

FP70CTY PRINTS C(1) IN OCTAL, LEADING ZERO8 SUPPRESSED
PYPDEC" PRINTS C(1) In DECIMAL, LEADING ZERCS SUPPRESSED,
ITHE ABOVE THREE ARE FOLLOWED BY THE TAB IN P,TaAB

JUPTINQY ACCEPYS DCYAL, AND

P'YIND" ACCEPYS DECIMAL SINGLE PRECISION SIGNED INTEGERS
PINTO ACY FROM THE TTI, LEADING NULLS, TABS,

TAND SPACES ARE IGNQRED, A 16 BIT UNSIGNED INTEGER IS
JFORMED, TMEN NEGATED IF A MINUS SIGN I8 TYPED,

JEXIT AT CALLeL IF INPUT ERROR WITH ACO=BAD CHARACTER,

) (NOT A LEGAL DIGIT OR TERMINATING CHARACTER)

JEXIT AT CALL*2 UPON TERMINATING CHARACTER

} wItH ACuse, @, 42, 312, 53

7 FUR NuLL, TAB, SPACE, CARRIAGE RETURN, COMMA

1THE ABUVE WAIY FQR TT0 DUNE, THEN CLEAR TTO,

JPEMARY PRINTS ASCI1 CWARACTOR IN C(@)R? C¢@)L MUSYT BE @,
JEXITS CALL +2 IF C(B)Rs@, CORRECTS THE PARITY,
JSIMULATES TAB ON ASR33,

PUYTYPEY PRINTS C(Q)R, MUST HAVE PROPER PARITY, EXITS AT
1CALLeL, REPLACE "TYPE" wITH INTERRUPY TYPE IF DESIRED,

MESSI STA 3, MESSR PPRINT A TEXT MESSAGE
$TA 1oPeACY
3TA 2,P.AC2
ISZ MESSR
LoA 2,2,3 1C(2) PUINTS YO MESSAGE
LOA §,P,377 1A 8 BIT MASK
LLA 2,0,2 1C(2)80ATA WORD

MOVL® 1,1,82C
ANOS {,16,3KP

AND 1,D,8KP JCCR)»DATA CHARACTOR RIGHT
INC 2,2 FINC TO NEXT wORD
CoM 1,1 1FLIP MaSK
JSR CHAR JPRINT
JMP MESS5¢6 FANUTHER
Jne 2
P..87% JSR CHAR
PEXIT: LDA 1,P,ACY
Loa 2,P,AC2
SKPBZ TTQ
RLLEN Y
NIOC TYO
JMP #MESSR TLAST




10073 (MAIN

04233
b4234
04235
ve236
04237
[LLYZ Y]
vdeay
04242
vaz24d
D244
04245
04246
va247
04250
0425y
04252
04253
04234
04255
04256
04287
o4az6e
0426}
042062
vaged
24264
04265
04260
04267
04270
04ag7}
v4z72

0ez73
24274
04275
e4276
waz277
04309
LR]I3)
LR}
CLRI'K]

V4304
04305
043006
24307
24310
Va1t

v4s12
24313
04314
vas1s
va316
84317

1024014
020462
050487
030435
0e04p4
©v30454
630442
162400
834513
C44447
Q40445
vSp4Ly
eavepe
eier77
220444
151005
200751
034436
182400
146452
0Bo4es
140409
834435
181400
80e77)
151238
234434
084424
183000
175004
oR4427
008758

030425
100009
vieoewe
eolope
venie?
C1-TLRY
vevent
veveed
230435
eooet2
223420
eey75e
pepiad
[L11.2¥]
e0vep!
veveo?
000010
(1411}
eeveo?
(111
povoLl
©vRveoo
oeed7?

0cTe
POCTS

POECH

OECOCTS

DECOTS

DECPS

oCraBs

DECTB:
«ROX 10

RDX 8
ISyUPPS
P.ACL2
PoAC21
P.TABS
P,C603
P.37718

Sue 4,8,3¢P

LOA e,P,Cé0
$TA 2,P,AC2
LDA 2,0CTAB

JMP o4

STA 2,P.AC2
LDA 2,DECYB

sys 2,0

$TA 3,MESSR

$TA 1,P,ACY
STA B,2SUPP

STA 2,,¢1

[} PALDA 2,TABLE" INSTRUCTION
187 .=}

LbA 2,P,TAB

MOV 2,2,8NR JIF TABLE ENTRYs®

JMP P LST JEXIT WITH YAB

LDA 3,28UPP JZEROS SUPPRESS STUF

sys 9,9

Sysow 2,1,82¢C

JMP DECP

SUB 2,1 JFORM THE DIGIT

LDA 3,P,C60

INC 0,0

JMP DECOT

MOVZR® R,2,SNR

LDA 3,P.C6Q

JPRINT C(1) IN OCTAL

IPRINT C(1) IN DECIMAL
JBOTH ENTRYS PRINT NUMBER
JTHEN YAB TO NEXY POSITION

STA 3,28UPP 1C(0)=DIGIT
ADD 3,0 JMAKE ASCII
MOV 3,3,8ZR

JSR CHAR JPRINT

JMP DECOCT 1GET NEXT DIGIT
LDA 2,,¢1¢,=0ECOCT

100000

12000

1000

100

10

1
e
LDA 2,,+1¢,=DECOCY

12000
180¢
199
10

1

]

Q

L]

@

11 JCHARACTER PRINTED AFTER NUMBERS
60

7

(ve74

21
22
23
24
25
2o
er
28
09

04329
04321
w4322
04323
24324
CLEY4]
04320
04327
04330
04331
p4332
04333
04334
04335
V4336
04337
04349
CYEYFY
04342
w4343
04344

#434d
04346
va3ay

5 04359

LELY
04352
04353

04354
04355
04366

«MAIN

054434
1013v5
vetae!
115120
177004
vear77
1832ee
1913@e0
834452
116415
0P04ud
'LEXPY]
002420
020450
04421
w2416
‘ALY LS
163404
0ee773
040412
vB2410

vS44g
©44745
w5745
020434
04747
020431
0Re651

oeoveee
goeoe0
004000

CHaARE

CHARL S

CHa, 33

CRLFS

CHRETI
CHORZS
MESSR3

STA 3,CHRETY
MOVS 2,06, 8NR

JMP 1,3

MOVZIL e,3

ADD 3,3,82r
JmP L
ADDR 2,0
MOVS e,

LOA 3,P.CHy
SuB# 2,3,5NR
JMP CHALD

JSR TYPE

JMP OCHRET

LDA @,P,240
JSR TYPE
LDA P)CHORZ
LDA 3,P,C7
AND 3,8,8R
Jnp CHA,3
8$TA @,CHORZ

JMP OCHKRETY

STA 3,MESSR

STA 1,P.ACY
STA 2)P,AC2
LOA B,P,CL5S

JSR CHAR

LDA B,P.C12
JMP PoLST

'}

[

]

PPRINT C(@) RIGHT
JRETURN 2 IF NULL

JCOMPYTE EVEN PARITY

118 TRIS A TAB

1YES
INO PRINT IT
JEXIT
ISIMULATE A TAB
INITH | TO 14 SPACES

1SAVE RETURN

IPRINT CARRIAGE AND LF



10875 ,MAIN
234430 TYPEL

04357
04360
'TRLYY
94362
24383
04364
24365
84366
04367
04378
04371
vadre
04373
04374
24378
04376
04377
04400
oA4R}
04402
04403
0kana
94400
04486
24407

074477
177122
oed4ed
2638114
oBer7?
1238 %)
2347314
17522¢
163400
116243
Q34444
162432
210761
w3440y
116448
084786
202407
eeoee?
eeedit
veedie
LIS ]
aeeR4n
000040
veaoee

STA 3, TYPRET
READS 3

ApoZL 3,3,81C
JHP e 4

3KPBZ TTO

JMP =}

DOAS @,770

LDA 3,P377
MOVZR 3,3

AND 3,0
ADCO ®,3,3NC
LOA 3,P.Cdn
SyBZw 3,0,82C 19XIP NON=PRINTING CHAR
182 CHORZ

LDA 3,P.CL8

suso 8,3 8NR

$TA 3,CHORY PCLR HORZ POS
JMP OTYPREY

PTYPE THE C(Q)R IF
1SWITCH 1(0),

JTINMIBIT TYPE EXIT,

P.C78 7
PeCitt 11
P.cl2t 12
P.C151 15
P,2421 240
P,C4R1 4p
TYPRETT @

{veré

d44t0
441y
p4482
04413
Q4414
044yd
04416
04417

044R0
v4421
04422
04423
24424
04425
04426
04427
04430
9443}
0Aa432
04433
24434
04435
04436
04437
Q4440
V444l
04442
04443
04444
04445
0444t
LYY}
44450

) 0445}

04452
04483
04484
04458
64456
04487
04460
04461
84462
04483
04464
0446l
Q4466
04467
04470
V447
vaa72
vaard
04474
04475

5 v4476

JMAIN

828773 TVINC,:
Q04746
10744 TINK,?
¢24700 TINR,S
034676
175102
124460
eee6e?

102121 TIND3
102440 TINDS
834734
250671
2307587
113000
102440
240663
034662 TINS,$
175804
vee76?
254662 TINW,!
8836410
080777
LLLEY
peadod
234746
116414
181013
000765
024432
106019
voBY 44
106424
PLLrrL
034841
177200
834637
gearee
136418 TINM,2
e0e732
024416 TINN,S
107028
146513
¥0e73!
018627
220627
181120
11512@
176120
137060
145220
126032
117000
08737
1777208 TINLLS
00055 TINZ,$

LOA
JSR
182
LoA
LOA
MOVL
NEG
Jnp

ADCIL
SyBo
STA
8TA
Loa
ADD
Sy80
STA
LOA
MOV
Jmp
STA
SKPON
Jmp
01AC
JSR
LOA
SuBw
MOVH
Jmp
LOA
ADCw
JINP
susz
JMP
LOA
ADOR
sTA
JMP
Subw
JmMP
LDa
ADDZ
SuUBLw
JMP
182
LoA
MOVZIL
MOVZL
MOV2ZL
ADD
MOVZR
MOVZRW
ADD
JMP
L1 1]
L1

B,P.CL2
TYPE
MESSR
19P.ACY
J,2Z8UPP
3,3,82C
1 ¥R
PEXITey

2,9,SKkpP
2,0
3)MESSR
2,P.AC2
2,P,.C12
2,2

9,2
@,18UPP
3,280Pp
3,3,81R
TINX,
3,P.ACY
1

vl
a,TT1
CHAR
3,P.Cap
©,3,82R
0,8, SNR
TINS,
1,TIN2,
Byt,3NR
TINX,
2,1,82n
TINM,
3,18UPp
3,8
3,Z3UPpP
TINW, ot
153,8NR
TINC,
LTINS,
0,1,82C
2,1,SNC
TINR,
Z8yPP
B,P.ACYE
8,0

2,3

3,3

1,3

2,1
1,1,82¢C
2,3
TINw,

10CTAL ENTRY
JOECIMAL ENTRY

1AC2 1S5 SAVED

IMINUS SIGN AND LEADING SPACES FLAG

I1SPACE, TAB, OR NULL
JCOMMA

IMINUS
IND

JCOMPLEMENT SIGN

11S IT A CARRIAGE RETURN?T

PSKIP IF NOT A DIGIT
ISKIP IF DIGIT

TOUT OF LEADING SPACES

18 ULD PL,ACL'S ¢ NEw QIGIT

ISKIP 1F QCTAL MOOE
1ADD 2 OLD P,ACYL'S




100877 (MAIN

JPROCESSOR TIMER PACKAGE

PTHIS PACKAGE I8 CALLED WHENEVER IT 18 NECESSARY TO
JIDENTIFY THE MEAN TIME BASE OF THE COMPUTER IN

JWHICH THE PRUGRAM RESIDES, THE MEAN TIME BASE MAY

JTHEN BE UTILIZED TO VERIFY OR CALCULATE THE RELATIONSHIPS
1O0F OTWER PERIPHERAL FUNCTIONS,

'

JTHE PACKAGE RETURNS T0 THE CALL INSTRUCTION WITH
TTHE CONTENTS OF ACis Y0 A CALIBRATION COUNT

JTHAT MAY BE INCREMENTED TO OVERFLOW IN 108 MILLI~
ISECONDS BY THE FOLLOWING DELAY LOOP,

JTYPELE MOV 0,8

] INC 9,0,32C )SKPaNOT OVERFLOW
' Jne 1,3 JEXIT LOOP

! (] PANY FLAVOR 10 SKP
) JMP TYPEL

'

JTHE CONTENTS OF AC2 wlLlL CUNTAIN A SIMILAR 100 MS
JITERATION COUNY BUT FOR THE FOLLOWING LOOPS
ITYPEQE NJO @

) OIA 1,.DEV JGET DEVICE STATUS

' AND#® 2,1,8ZR JANY 8TATUS COMPARE

! ELLEN L JEXPECTED STATUS EXIT
! INC 0,0,82R J8KP GUT ON LOOP OFLOW
! JMP TYPER2

!
JTHE VALUES RETURNED MAY BE ARITHMETICALLY
IPROCESSED (MULTIPLIEO/DIVIDED) FOR LONGER OR
JSHORTER DELAYS AS LONG AS THE STANDARD LOOPS
JLYISTED ABOVE ARE UTILYZED,

!

117 IS RECOMMENDED THAY ALL TIMING FUNCTIONS
JBE PERFORMED WITHIN THE SAME GENERAL AREA OF
JMEMORY A8 THIS TIMING PACKAGE,

1v@78 ,MAIN

vaa7?
v4d¢e
24801
vade2
04503
04bdos
vadesd
n4ad0b
vader
04810
LLLRRY
04512
04513
vabia

04515
vasie

034557
063514
20R416
08p114
883514
voodpd
v63614
gogdyt
62677
1925¢2
©eaeary
es1114
CLELRY)
002542

224540
eRiace

JINITIALLY, THE TIMER PACKAGE ATTEMPYS TO

JOETERMINE IF THE COMPUTER HAS A REAL TIME CLUCK
JAVAILABLE, THE ITERATION COUNTS ARE DEVELOPED SIMPLY
78y SYNCING WITH THE CLOCK AND COUNTING

JTHE #0F LOOP IYERATIONS AT 10 WZ,

!

JIF, HOWEVER THERE IS NO REAL TIME CLOCK THE MEAN
JTIME BASE GF THE LOOPS MUST BE CALCULATED, THIS
1Is PERFORMED BY COUNTING THE #QF TIMES ThE
YSTANDARD LOOPS ARE ITERATED FOR ONE OUTPUY
JCHARACTER TO DEVICE "YTO" AND REQUESTING THE
JBAUD RATE OF DEVICE TYO BE TYPED IN BY TnE

JTEST OPERATOR,

[}

PTINES STA 3,SVTIME
SkPBZ RYC
JMP SCDRE
NIOS RTC
JKPBZ RTC
JMP 3
SKPDN RTC
JMP SCORE
I0RST
SuBzIL 0,0
JSR TYME
00AS ¥,RTC
SKPBZ RTC
JMP eSVTIME

JTEST FOR CAS/RTC
JCAS RYC NONEXIS,
1TURN CLOCK ON
1BUSY =1 I8 RTC

JUONE =@ NO RTC
JAND DEV TTO 18 USED

112 MZ FOR RTC
IPASSED TO "TYME™

$FOR EXECUTION
JACL AND AC2s,00P COUNTS

!

JTHE FOLLOWING SUBROUYINE IS YO RETAIN COMPATABILITY
JWITH THE QLD PROCESSOR IDENTIFICATION AND TIMING
JPACKAGE TO RETRIEVE THE LOOP COUNT FOR

JTHE DIA,B OR C LOOP TYPE 2

<3018 LOA 1,NUCAL
JMP 4,3




18879 (MAIN 10R89 MAIN
(3}

' ] '
[.1] JTHERE 18 NO RTCwUYILIZE DEVICE TTO AND ASK FOR 82 71 SECOND COUNT/1 CHAR COUNT = » CHAR'S PER SEC
(1] 18AUD RATE INPUT FROM OPERATOR 03 PTHIS CALCULATION IS USED TO EXPAND THE TYPE 2 GOUNT
04 04517 62677 SCORE) IORSY 24 04554 V20511 LDA 9,KN
05 04520 102400 sus 9,0 JAC@uNULL CHARACTER 85 04555 pRase? LOA 1,KS 1y SEC, RESTORED
06 04521 84463 JSR TYME 86 24556 ¢U6588 JSR #KEYSe2 JIOIVIDE BY CHAR,
07 04522 ¢61111t DOAS @,TT0 JPASSED TO TYME 07 24557 44508 STA §,X§ 1% CHAR, | SEC
28 V4523 963511 SKPBZ TTO JFOR EXECUTION [T} JCALC RELATJONSHIP OF REM, YO 1 CHAR TD FILL SECOND
89 ©4d24 QB653Y SCORAT JSR STUMBLER FOUT TEXT 89 04560 145120 MOYZL 241
10 04525 204667 SESOUY TASKING FOR BAUD RATE 18 04561 111005 MOV @,2,8NR
11 TTHE FOLLOWING SERIES OF INSTRUCTIONS WILL 11 84562 151408 INC 2,2
12 JCALCULATE THE ITERATION COOUNY FOR 12 P4563 {82400 sSys 9,0
13 74 BIT OF TTO OUTPUT AFYER RETRIEVING 13 04564 ¢R047Y JSR OKEYSe2 JUIVIDE REM INTO CHAR
14 JTHE CONSOLE BAUD RATE FROM THE 14 JACYSFUDGE FACTOR { RELEATIONSHIP OF CHAR TO TOTAL § SEC
15 JTEST OPERATOR-m=REQUIRES SUBROUTINE TIND 15 JFINISH CALCULATIONS ON LOOP TYPE { YO« {SECONO
16 04526 206533 JSR OKEYS 10 04565 1331000 MOV 1,2 JFUDGE FAGTOR
17 ¢4827 ever7?s JMP SCORA JINPUT ERROR 17 P4566 824467 LOA 1,NUCAL JINTO CHARACTER TIME
18 04532 g4aasle STA 1,L0CK ISAVE BAUD RAYE 18 64B67 125120 MOVZL 1,1
19 Q4531 238538 LOA 2,5,3D¢ e 19 ¢4579 102480 Sys 9,0 INILL =
20 JROUTINE ASSUMES AN 11 BIT CHARACTER 20 ¥4571 v06472 JSR SKEYSe2 J1PORTION OF CHAR
2§ 04532 151400 INC 2,2 JASSUME 1§ BITS 21 04572 121000 MOV 1,0 JTO COMPLETE 1 SECOND
22 04533 v24d2y LOA 1,0KDINAL  JCOUNTY FOR FULL CHAR 22 04573 p244b2 LDA 3,NUCAL 11 CHMAR, TYPE 2 LOOP
23 04534 102400 sys 9,0 23 04574 BIV4TD LD4 2,K8 Ie CHARS IN | SEC
24 84535 206526 JSR OKEYSeQ PCHAR TIME/#BITS 24 04875 V06408 JSR SKEYSey J¢ PORTION OF CHAR
25 04536 103004 MOV 8,8,S82R 1IF ANY REM, 25 1DOUBLE LENGTH ACU,AGC3isi SECOND FOR TYPE 2 LODP
26 V4537 f2s54¢0 INC 1,14 SFUDGE BIT COUNT 26 04576 v3gare LOA 2,8,308 JUIVIDE BY 1@ FOR (@@ MS
27 04540 p20520 LOA 2,L0CK 27 04577 806464 JSR PKEYSeR
26 04%41 044517 8TA 3,L0CK JSAVE ITR COUNT ¢ BIT 20 v4BB0 LAA45S STA 1,NUCAL
29 ¢4b42 131000 MOV 1,2 29 g4but 131000 MOV 1,2 )AC2=108M8 LOOP2
30 24543 109000 MOV 9,1 JACY = BAUD RATE 30 04602 024452 LOA 1,0RDINAL  JACL ®1@OMS LOOP
3 1BAUD RATE TIMES COUNT FOR § BIT 31 04683 002453 JMP #BVTINME
32 swill EQUAL ITERATION COUNT FOR { SECOND
33 ¥4544 102400 sSys 2,8
34 Y4545 206335 JSR OKEYSe) IMUL AC1eAC2
35 94546 040517 STA 2,KN 1SAVE DOUBLE LENGTH
36 Y447 vaasys $TA 1,K8 IRESULY
37 71 SECOND DIVIDED BY 1o = 18d MILLISECONDS
38 04550 e3usie LDA 2,5,308 112
39 04551 006312 JSR OKEYSe2
40 24552 039502 LOA 2,0RDINAL  JCOUNT FOR § CHAR
41 44553 v44del STA 1,0RDINAL  1OROINAL®108 M8 TYPE
42 JCONTINUE CALCULATIONS NEXT PAGE
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24004
04605
24606
04607
0461
24611
©va612
04613
24614
04615
04616
04647
va620
246214
04622
04623
24624
24628
04626

04627
04639
0463}
04632
040633

04634
04635

04636
04637
04640
04643
04642
04643
04644
04648
04646
04647
04650
B4654
04652

IN

024001
044446
024437
244201
225400
244410
P4ddls
v4442y
pas4ey
04a4aps
paadts
152400
126400
261114
263514
eapy?y
1240024
00774
263114

ie1ee9
125405
000403
063544
over74

vbi114
08177

(LTI
000408
102005
063877
1531404
00773
ve3e77
004646
w4446
050406
920403
Q40001
pei4e2

'

JTHE FOLLOWING SUBRQUTINE OETERMINES THE ITERATION
JCOUNTS FOR THE DEVICE SPECIFIED BY THE INSTRUCTIONS
1FOLLOWING THE JSR CALL TO TYME

100AS 2,RTC OR
18KPBZ RTC OoR

)

TYMED LDA 1,1

STA {,RYTMP
LOA 1,ENTYM
$TA {,1¢

LOA 1,0,)
STA §,TIMA
STA {,TIME
STA {,TIMC
LDA 1,1,3
STA §,TIMAey
STA §,TIMBed4
sus 2,2

Sus 1,1

DOAS @,RYC
SKPBZ RTC
JMP el

COM 1,1,8ZR
JMP TIMaA
0QAS8 @)RTC

TIMAL

TImB1

DOAS 8,770
SKPBZ TT0

FSAVE INTR, LINK

1FOR LOOP 2 INTR,
JGET DOAS

JFOR EXECUTE
JGET 8KPBZ

JFOR EXECUTE

JCLR CTRS
JOR TYO

IWAIT FOR DONE

TAND 2ND OONE

JTHEN START COUNTING
JTHE THIRD OONE

JTHE FOLLOWING COMPRISES LOOP TYPE §

MOV 8,8

INC 1,1,3NR
JMP L¢3
SKPBZ RTYC
JMP TIMBel

IJWATCH FOR OFLOW

JLOOP TYPE 2 1S COUNTED UNT]L PI FROM DEVICE

TIMCE 0D0AS @,RTC

INTEN

JTHE FOLLOWING INSTR, COMPRJSE TME LOOP TYPE 2
NIO 2 JAND 1T ITERATES UNTIL
0IA 2,3 JINTERRUPTED 8Y PI
ADC @,9,SNR

HALY IFILL INSTR,
INC 2,2,81R 1L00P CTR
JMP TIMCeR

HALT JOEVICE OR PI FAILED

ENTYMI  ,el 170 HERE WHEN Pl
STA 1,0RDINAL 18AVE LOOP 1
STA 2,NUCAL TAND LOOP 2

LDA Q,RVTMP
STA 2,1 JRESTORE INTR, LINK
JMP 2,3 JRETURN TO CALL

16882 MAIN

24653
04654
04655
va656
04657
04660
046614
"Y1.1}]
04663
04064
04665
04666
04667
vdb7¢

paverve
eaveeo
CLUY 1T
voveLe
p@4208
000000
"LELY3Y
ee4yre
Vo452
veoreo
©¥e00e0
'LIT Y]
085215
152042
147724
043240
ns2804
120104
v4@722
142724
037640
120275
000000

!
JCONSTANTS SUBR, LINKS AND TEMP STORES

RVYMPE @

ORDINALS 2

NUCALY @

SYTIME: @

TUMBLERS MESS

LOcK1? 4

KEYS§1 TIND
MULTA
0Ivuo

K33 ]

KNt ]

$,3018 0.

SESDUTS LTXTE [«185>»¢12»<i2>
TTQ BAUD RATE 7s |
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21
22
23
24
-1}
@6
[}
(1]
[
10
11

va702
V4783
04704
24705
va700
gay07
04710
TR}
var12
24743
04714
LIRS ]
04716
04717
ca720
04724
24722

04723
4724
vazas
04726
e4727
04730

v40a2d
250423
08442)
102440
UR4415
125018
ago4e?
[ 2R%4
[ 1LY 3Y]
124400
046402
o402
eB470Y
v2e408
edo4pe
834406
vel400

CLI1114
pE4Y62
vooeRe
Qeeepe
eeeeee
LI L

LAYUPS

CALIBS
oLy,
OLyelst
OLy,21
OLy,.38
CXLoV1

JINITIALIZING SUBROUTINE FOR SUBROUTINE DLTYM,
JPREREQUISITES ARE? THE PTIME PACKAGE MUST MAVE
JBEEN RUN SUCCESSFULLY AND THME CALIBRATED COUNY
FRETURNED IN ACL MUST BE STORED IN THE LOCATION
JTAGGED "CALIB®, LAYUP LDADS THE NEGAYED COUNT FOR
J4 MILLISECOND INTD ,WERK (OF THWE DLTYM SUBR,) AND
JINTO ACt, ALL AC'S EXCEPT AC1 ARE SAVED, ACY (C)
JRETURNED ZERO INDICATES "CALIB* NOT LOADED,

STA @,0LY,.¢
8TA 2,0LY,2
STA 3,0LY.3
SUB0 ©,0
LOA §,CALIB
MOVH 3,1,8NR
FLIE Y4

LOA 2,CXLeV
JSR epLY,.®
NEG 1,1

STA 1,0,+2
JMP o2

o« WERK

LoA 2,0LY.t
LbA 2,DLY.2
LOA 3,DLY,3
JMP 8,3

18AVE OUR AC!'S,

JCLEAR AC® FOR DIVIDE,
JCALID LOADED PREVIOUSLY BY MAIN,
PCKN IF (C) CALIB s 2,

JOIVIDE COUNT BY im@,

JREGTORE AC'S AND RETURN WITH

14 MS COUNT IN ACY, (C) ACL WILL
1BE RETURNED @ IF CALIB IS

INOT LOADED,

[
DIvVD
[}
'}

@
144

j0Bb4 (MAIN

JMAIN PRDGRAM $HOuLL BE CODED SUCH THAT THIS SUBR,
JWILL Bt CALLED BY “DELAY" FOR STANDARD FQRMAT,
)BOTH THE PTIME (PROCESSOR TIMER) PACKAGE AND
JSUBROUTINE LAYUP MUST WAVE BEEN CALLED SUCCESSFULLY
JPRIOK TO CALLING THIS SUBROUTINE, THE ARGUMENT FOLLOW=
JING THE CALL 18 THE ADDRESS QF THE DELAY CONSTANT,
JALL AC!'S ARE SAVED, RETURNS TO CALL¢2 ON END OF
JUELAY, A SAMPLE INSTRUCTION SEQUENCE SHOWING THE
JPROPER LINKING OF ALL THREE SUBROUTINES 18 AS
1FOLLOWSS

JJSR PSTIME JWHERE STIME! PTYIME,

IMOV# §,1,SNR IVERIFY COUNT 18 LOADED,

JTHALT ING COUNT,HALT ON ERROR,

18TA §,0ICALIB JwMERE ICALIBI CALISB,

$JSR OIXLAY JWHERE IxLAYI LAYUP,

yMOVE 1,1,8NR JVERIFY ,WERK I8 LOADED,

THALT INO COUNY WALT ON ERROR,
Jewe PROGRAM CONTINUES TG POINT WMERE DELAY IS REQ'D,we
JDELAY )WHERE DELAY®JSROIDLY,AND
1IDLYT DLYYN,
«25M8 JWHERE ,25M81 28, ON PAGE 8,

Jows CONTINUE PROGRAM 4 osesanncvrnccnee ¥¥F

JPROGRAMMING OVERHEAD SHOULD BE FACTORED INTO ALL
JPRECISE DELAY MEASUREMENTS AND ARE DEFINED A8
JFOLLOWSY eavoess
lNOVA COHPUTER(FRO" CALL TO RETURN) ssesese

54 MICROS PLUS 16,4 MICROS PER MILLISEC,
IIZBG COMPUTER (FROM CALL TO RETURN) sensee

24,4 MICROS PLUS 5,4 MICROS PER MILLISEC,
1500 CDHPUTER(FRDH CALL TO RETURN) qussns
] 15,2 MICROS PLUS 3,2 MICROS PER MILLISEC,
JSUPER NOVA COMPUTER(FROM CALL T0 RETURN) qeness
] 15,8 MICROS PLUS 3,2 MICROS PER MILLISEC,
JSUPER NOVA SC COMPUTER(FROM CALL TO RETURN) 444
' 11,7 MICROS PLUS 1,8 MICROS PER MILLISEC,
JPROGRAMMING OVERWEAD DAYTA MAY ALSO BE USED TQ
JCALCULATE QELAY ACCURACY,




100885 MAIN

04734
04732
0473
04734
24738
04736
04737
04740
w474y
04742
Q4743
04744
84745
Q47 46
B4y 47
04780
047514
04782
04753
w4754
047093

04786
24737
04769
0476}

p4762
04763
04764
047685
04766
04767
04770
VA77}
pa772
4773
©vazr74
04773
var7e
Ba?77

040425
244425
850428
152440
eSez40
©33400
150400
024421
ieioee
184009
1091405
ega4ed
063620
080774
010240
181404
oeoa77e
220404
224404
230404
ealepl

eegeee
egeeeo
eapeee
vaoveee

254414
[ALTRY)
125120
101100
143412
142400
125108
173404
0Re773
17644}
176420
@240
eeope0
177760

DLTYMI

DLTYL!

OLy,.4t
OLY,93
DLy.63
JWERKS

!
0IvDol

MOv,21

MOv,.31

MDv (51
MDV,.13

STA 3,0LY,.4
STA 1,0LY.5
8$TA 2,0LY,6
Sy80 2,2
STA 2,0MEGA
LDA 2,00,
NEG 2,2

LOA 1, WERK
MOV 1,2

MOV 0,2

INC 9,0,3NR
MR el
SKPDN B

JMP =4

187 OMEGA
INC 2,2,82ZR
JMP DLTYY
LOA 8,DLY,4
LDA 1,DLY.5
LOA 2,DLY,.6
JMP 1,3

]
2
]
[}

ISAVE QUR AC'S,

JCOUNTS MILLISECS

1GET & MILLISECS ARGUMENT,
FAND NEGATE,

1(C) NERK » NEG COUNT FOR {MS,

pee THESE

1 ¢¢ INSTRUCTIONS PFORM

] *s THE DELAY

! #% TIMING LOOP,

PINC DOWN MULTIPLY COUNTER
JLOOP FOR NXx MILLISEC,
IRESTORE AC'S

JAND RETURN,

AC@s (ACB,AC1)/ACR , ACI ® REM

STA 3,MDV,S
LDA 3I,MDV,!
MOVZIL 1,18
MOvL 8,8
Sysw 2,9,82C
Sus 2,2

MOVL 1,1

INC 3,3,8ZR
JMP MDV,2
SUBQ 3,3,8KP
SUBZ 3,3

JMP #MDV,S

']

=20

JOIVIDE

leoss

-3
a2
e3
Q4
(.1}
[-1]

vieee
vSe0l
osee2
@500
['LI-1.2]
030085
usees
L1104
LL3Y]

edetl
v3e12
CELIR]
oS04
o501
65010
'LT'A%)

y 05020

eSe2y
vSez2
5023
05024
5025
esees
5027
e5e3e
283y
05032
[[LT X
08e34
05035
28036
25037
eSede
05044
05042
08043
©6504a
05048

wdeeb
o504
05058
85858}
05062

oMAIN

031400
021009
101005
vol4p}
122415
vela02
151490
QBp772
170000

©¥5444y
e3e2s2
vaee22
Q3bee0
31000
eespee
CEELLT]
146414
000v4u4d
151400
1541383
eee770
112400
%270
ve@252
112400
w2787
143444
200413
©20226
113740
LTI
126400
125140
191224
000776
125300
044307
on2405

w4212
121400
w27y
pRU77R
ovoeR0

SRH1

Cirexs

smMy

SM, 18

SM, 21

3M, 31

M, 41

3M, 51

JSEARCH ROUTINE

JCALL SEARCH ACYaNAME

' TABLE ADDK,

! RETURN « NDT FOUND

' RETURN « FOUND, AC2SPOINTER
Loa 2,8,3 JAC2sTABLE ADDRESS
LOA @,0,2

MOV 2,@,3NR

JMP 1,3 INOT FOUND

SUBN 1,0,5NR

JuP 2,3 1FOUND

INC 2,2

JMP SRHe}

170000

J8IZE MEMORY

STA 3,8M,5 ISAVE RETURN

LDA 2,LAS8T 1GET END PROGRAM ADDRESS
LDA 8,C212 JLOADER BUFFER

LOA 3,0,2 1SAVE (C) OF LOCATION
STA 2,0,2 IWHILE IT I8 VERIFIED
LDA 1,8,2 JLOCATION EXISTS,

STA 3,0,2 JRESTORE (C) OF LOCATION
Susw 2,1,82R JCHECKING IF LOCATION EXISTS
JMP SM,2 INO, | STEP BEYOND B

INC 2,2 1YES, INC TO NX,

MOVZIL#® 2,2,3NC)CHECK FOR < 32K

JMP SM,1 1STILL UNDER 32K MAX,
suB @,2 JDEDUCT BUFFER FOR BIN. LDR,
STA 2,CMEND 1SAVE END OF MEMORY,

LDA 2,LAST

sus 9,2

LOA @,Ci70K JHOW MANY SECTORS WILL MEM
AND® 2,8,82R TALLOW

JMP 8M, 4 JMAXIMUM, 20 DCTAL

LDA 2,C7400

ANDS 9,2 JROOM FOR 17 OR LESS

STA 2,3MAX JMAX SECTOR COUNT

SuB 1,1

MOVOL §,1 JGENERATE # SECTORS
MOVZR 2,2,3ZR 1 MASK

JMP =2

MOVS 1,1

STA 1,LMS8K

JMP @8M,S

LDA §,C17

INC 1,0

STA 0, SMAX TMAX SECT CNT=20

JMP 8M,3

']




{8087 ,MAIN 10068 JMAIN

a1 [}

['H JLINE SCAN SUBROUTINE B2 ¢5132 024214 ASSNI LDA 1,CW7 PASSEMBLE NAME
ad IBYTE POINTER 18 LINCY 89 05133 1234p0 AND 1,2

o4 B4 05134 Q2442) LOA {,ANAM

[-1] J1CALL GETATHM 2% 25135 ¢3n42? LDA 2,Ch70K 13 LEYTERS YET ?
26 ] RETURN = AC@s & 06 ¥5136 133404 AND {,2,8ZR

a7 1 AC{eNAME @7 86137 evw734 JMP GA.{ JYES, IGNORE THE REST
L] ) (C)sy IF CR DELIMITER 28 3140 127120 ADODZL 1,

a9 20 65141 127120 ADOZL 1, 15 LEFT
10 28053 220810 6A,0! LDA B,FIND 10 ¢53142 125120 MOVZL §,1

11 25¢%54 101005 MOV 9,9,8NR 11 05143 123000 AQU §,0

12 05685 20041 JMP GA,}L INO NAME OR & YEY 12 25144 040413 STA @)ANAM

13 95086 220253 LDA @,LINCTY 13 25145 010416 182 FIND

14 05037 paotel 8YA 8, SLNCY JREMEMBER LINCT 14 ¥58146 vo@722 IMP GA,4 1GET MORE
19 05060 Q4pd02 STA @,8RCH JSET SEARCH FLAG 15

16 05061 000407 JMP GA, 16 25147 w2véi2 EX, it LOA 2, SLNCT

17 17 5150 042253 STA 3,LINCT

16 25062 254474 GATMS STA 3,GARET 18 25151 joete2) MOVZ @,R,SKP JCLEAR CARRY
19 #5263 102400 sus 8,9 19 05152 101040 EXIT: MOVD 2,8 1SET CARRY
20 03064 04047 STA @,ANAM 28 05153 w2040s LDA 8,ANUM

21 e5065 240473 STA @, ANUM 2] u51%4 224463 LDA 1,ANAN

22 25066 240474 STA @,8KCH 22 05155 ye2detl JMP SLARET

23 U3067 vap4va STA @,FIND 23

24 05078 ©3225) GA,11l LOA 2,LINCY 24 95156 020DVO GARET:

2% ©5e71 @1eadd I18Z LINCT 25 25157 6@0B060 ANAMI [

26 @%g72 1381220 MQVZIR 2,2 26 95169 46RVEd ANUMI ]

27 ¢%e73 evei0e0@ LOA @,9,2 27 05161 V0B0ewP SLNCY: @

28 95074 @24224 LA {,C377 26 23162 ©BeRLR SRCAHI ]

29 v5075 101002 MOV #,8,82C 29 05163 goeeee FINDS 2

32 ©%e76 121300 MOVS ¥,0 30 255164 176002 CL70K: (760020

31 ©65e77 1234e8 ANV 1,0 1{ACQ)}R = BYTE 33 ¢d165 aPQ@A54 CH4t 54

32 ¢510@ g24245 LDA §,C40 32 5166 @uoee? C7: 7

33 u5i81 122415 duBs 1,8,5NR 33

34 05102 ¢90754 JMP GA,B 1SPACE DELIMITER

35 05103 v24462 LoA {,C54

36 w5104 122418 JuBs 1,d,8NR

37 051085 022746 JMP GA,@ JCOMMA DELIMITER

38 053196 pea223 LDa 31,0218

39 85107 122418 SuBwN §,@,SNR

40 #5119 Q20442 JHP EXIY 1CR DELIMITER

41 05111 v2448y LDA 1,SRCH

42 05112 125004 MOV 1,1,82R

43 05113 0e4d4 JMP EX,1 ISEARCH FLAG ON

44 05114 vIv238 LoA 2,C60

45 85115 34217 LOA 3,C67

46 05116 16223 ADCZ¥ 3,0,8NC

47 95317 112032 ADCZwW 0,2,82C

A8 95120 ©vR04L2 JMP ASSN INOT »

49 8512 224445 Lba 1,07

50 05122 {23400 AND L, @

55 05123 024435 LDA L, ANUNM

82 o8124 127128 ADDZL 1,1t PASSEMBLE OCTAL ¥

53 o5i2d 125120 MOVZL 1,1

54 08§20 (23000 ADD 1,8

55 85127 v4ep4dd STA &, ANUM

56 25130 010433 182 FIND

57 #5131 anery7 JMP GA,1 JGET MORE




jope8s

o1

¥5167
05170
0317}
98172
25173
05174
5175
¥5176
v8177
05200
w3201
w5202
v5203
¥5204
03200
25200
a5207
LY
05211
vs21i2
vd21d
v3214
5215
03216
5217
220
5221
5222
5223
vd224
vd225
vd226
vhae7
85230
05231
v523%2
v5239
258234
©¥3235
¥h236
08237
05240
28244
05242
05243
05244
05245

WMAIN

eLa1re
veL4ge
54447
@20447
B3820)
113000
o108
B4B404
0ve6325
eR63es
e80324
ea¢eee
086324
006264
¥30174
225056
125415
1254040
086323
0606324
206264
024256
wee32y
206324
©va6267
824254
006323
0o6324
ee6272
224255
006323
¢e6324
veendd
024174
er632ly
030045
vedove
125028
082403
035004
vataee
[-LI1.21]
08b242
085776
¢e6002
006225
206230

HED!

MED, 13

HRET:

IPRINT MEADER

IS7 HSW

JMP 4,3

STA 3, HREY
LDOA 2,HRETe}
LDA 2,MODE
ADD 9,2

LDa 9,0,2
STA @,HED,!
PCRLF

PCRLF
MESSAGE

[

MESSAGE
M8G44

LDA 2,UNIT
LDA 1,CYLY,2
INCH §,1,S5NR
INC 1,1
TYPZY
MESSAGE
MSG4S

LDA LMD
TYPZ)
MESSAGE

LT L

Loa 1, 8EC
TYPZY
MESSAGE
MSG4Y

L0A 1,SC
TYPZY
MESSAGE
MSGL7

LDA 1,UNIT
TYPZY

LOA 2,45
LOA 1,0,2
MOV 1,1,SNR
JMP #HRET
LOA 3,4,2
JMP 8,3

[}

33!

M8G2

MSG3

M5G32

MSGIY

JPRINY HEADER ONLY ONCE
JFOR EACH COMPLETE TEST

PTHE MODE DETERMINES
JTHE TYPE OF OPERATION
JIN PROGRESS

J*RECAL OR SEtX, EYC,

JCYL=

JHEAD

PSECT=

IRSECTe

JUNIT

e RECAL
1y SEEK
12 READ
}3  WRITE

10092 ,MAIN

85246
w5247
05250
0825}
w5252
25¢8¢
03254
05255
052506
v8257
'L111]
0326}
05262
08263
28264
09265
'L.T{]1]
85267
85270
68271
wbe272
85273
w5274

0v8275
85276
©d277
e3300
vs3ey
w5302
05303
05304
v53es
05306
053e7
08310
05311
©v3312
05313
25314
w5315

102541
192528
v4pd14
2545141
V214069
040512
18506
v2u26d
040266
peved?
240020
@14020
028349
191300
10¢400
vapsey
014476
200446
006475
042020
p1p474
2eR775
002466

w7477
153120
1538122
200432
254462
v444065
ULI'E1-L]
6104689
6o04LS
vV63sa
006325
206324
606114
6doav2
176120
157036
©vB2446

o]
G

661

CKER?

SINHBS

[ S

SUBOL ©¥,8,SKP
SuBzL 4,0
STA @,FSTGC
STA 3,GRET
LoA 8,0,3
STA A,PaATT
187 GREY
LUA B,VARST
STA @,VARPT
LDA 2,Ca
874 B3,10%0
DSz 10x@
LOA B,,5C
MOVS 8,2
NEG 3,0

$TA 8,6kC
087 FSTGC
JmP CC

JOR GPATTY
$TA @,010Xx2
I8Z GwC

JMP GG

JMP BGREY

READS 2

ADO2L 2,2
ADOZL 2,2,S2C
JMP CK4

STA 3,CKRET
STA 1,840

STA ¥,6000
187 FSTGC

JMP CK1{
HEADER

PCRLF

MESSAGE

M§G22

LDA 2,FSTGC
ADCZL 3,3
ADDOZ® 2,3,8EZ
JmMP BCKRET

JCHECK CATA,,,

JGENERATE DATA,,,
JC(CA)SSTART ADURESS
FC(8SC) wNUMBER OF SECTORS
PWORD FOLLOWING THE CALL
JOEFINES THE PATTERN,

JGEN/CHECK FIRST SWITCH

JGENERATE DATA
JSTORE IN MEMQRY

J1F Swds={ DON'T PRINT ERRORS

JA ERROR DETECTED

JOON'T PRINT HEADER
J"ADDR GOOD BAD wQRD
JEYC,

JEXIT 1F») ERRORS,




{6091 (MAIN 18892 ,MAIN

[ 2} LK}

P2 ©5316 286320 PCRLF 22 JOPERATOR SPECIFIED WQRDS
93 95317 oa4nmae LDA 1,IDXQ 23

24 05320 206333 TYP24 PPRINY ADDRESS 04 05374 054413 VAR.0! STA 3, VARET

20 08321 024447 L0A 1,G000 85 05372 v1L266 ISZ VARPY

86 85322 06322 TYPACY 1G00D DATA 86 05373 ©3ages LDA 2,VARPTY

07 05323 Q24444 LDA 1,84AD @7 05374 034263 LDA 3,VARSP

08 05324 00B63IR2 TYPACY $JBAD DATA 98 05375 172215 AOCH 3,2,8NR

29 29 03376 PR2R4Q3 JMP VAR, JEND INPUT
10 09325 20007 L0A @,Ca 10 ©v3377 e21000 LOA 2,0,2

11 28326 024022 LOA 1,100 1] 0%4pp 002404 JMP @VARET

12 05327 jv64pe Sys 8,1 12 854D 030263 VAR,!13 LDA 2,VARST

13 48332 ep6dY TYPIY )WORD#N 13 2%54p2 0259266 STA 2,VARPT

14 06334 Q03432 JMP OCKRET 14 ©54083 vde767 JMP VAR Q¢!

18 15

16 08332 210432 CK4? 182 FSYGC JCOUNT ERRORS 16 85404 0PODPQ VARETY @

17 83333 ode4el LLENE 3 17

18 88334 @140 JNP 2,3 IRETURN 18

19 19

20 05035 e064d0@ CCt JSR GPATT JCHECK THE DATA 20 JRANDOM NUMBER GENERATOR
21 05336 p2saze LUA 1,#]0X2 21

22 @837 (0644 suBs 9,1,8IR 22 ¢5425 ©54431 RANE 8STA 3,.U003 JGENERATE A RANDOM
23 25242 ¥04738 JSR CKER 1CHECK ERROR 2% 05406 230427 3TA 2,,uD02

24 08341 012423 182 GWC 24 05407 044425 STA 1,,UD0}

25 95342 80773 JMpP CC 25 v541p ©20247 LDA @,RANDOM INUMBER IN ACB
206 05343 p1042y 187 F8TGC JANY ERRORS 77 26 v5411 veedye JSR LUDSE

27 08344 poR4R2 JMP 92 27 05412 ¢la4d28 LDA 3,,uD22

26 05345 00R433 JHP CCt INO, EXIT 28 ¢541) |63p00 ADD 3,0

20 09346 o8p4Y7 READS @ t1F Sw3s{ DON'T PRINT ERRORS 29 v5414 p4vea7 SYA B,RANDOM JSTORE NEW VALUE,
30 88347 103120 ADQIL 2,9 30 28415 111100 MOVl 8.2

33 05350 183122 ADD2L 9,8,82C 31 u8416 304317 LDA 2,,ub02

32 0539) vdadyl JHP RGRET 32 pBal17 v24dys LOA 1,,UD0!

33 95352 006328 PLRLF JYES, PRINY THE 33 45420 ©n2416 JMP #,UDBS

34 23353 vad4ayt LODA §,F8Y6C JTOTAL & OF ERRORS 34

35 v5354 poo3IY TYR2y 35 pB421 024420 ,uD5AI  LOA §,,002% PRANDOM CONTINUED
36 885355 0@6d324 MESSAGE 30 98422 044418 $TA 1,,uD10

37 65356 evbl20@ HEG88 JHERRORSY 37 ¥5423 125128 MOVZL @,

38 05357 60240 JMP BGRET 38 ©%424 120120 MOVZIL 1,1

39 39 95425 via4i2 DSZT L.ubi?

40 05360 vle4p2 CCys 182 GREY INORMAL RETURN « 2 40 ¥5426 VRB776 JMP =2

43 5361 002401 JMP #GREY 4] 5427 1e7e0e ADD 2,1

42 42 95430 12512e MOVIL 1)t

43 98362 VPOV GRET! [} 43 08431 12b129 MOVIL §,1

44 ¢BI6I B00OQO CKRETI @ 44 5432 {23000 ADU ,0

45 @8364 @pUvee FITGLI ¢ 45 05433 woL4e0 JMP 2,3

46 25363 2000800 PATTI 2 46 05434 0000Q0 .uDRITl @

47 93366 ¥BARYO GwCH "] 47 03435 900008 ,UDB2% 92

48 93367 pedeee BAD! 2 48 93436 ¢o0ve0 ,uDRdT @

48 ¢85370 006@v0 GOODI [ 49 05437 pleeee ,upips Q

350 08440 0330231 ,UD201 33831
51 %441 ool ,ub21t 1@




10083 (MAIN

vhaa2
8344
08444

85445
85440
0844y
08459
05451
V5452
85453
05454
05455
05456
05457
054060
8346}

65462
05463
03464
v8465
85466
05467
05470
25471
5472
25473
03474
28475
85476

284456
040434
20502

2402896
176400
R34452
0445020
esesee
034447
175004
206502
024473
03ID4ATY
020478
g4o4r2
034472

vz1401
181235
018438
1e1008
vo04e6
112420
wai4ee
101003
106041
106442
BLR4s6
125013
(11242}

-~

BINARY TO DECIMAL ASCII CONVERY
CONVERTS A OOUBLE PRECISION, TWO'S COMPLEMENT NUMBER
T0 AN ASCII DECIMAL CHARACTER STRING

1 OINPUTY D IN ACY, AC2 (HIGH, LOW)
} OUTPUT! ASCII CHARAGTER STRING, TERMINATED By A
' NULL WORD,
' CHARACTERS PASSED RIGHT ADJUSTED,
' BIT 8 = @, IN ACE TO TYPING
[ ROUTINE ,
] STRING OF FORMI
! NNNNNNNNNN (NULL)
) CALLING SEQUENCE
’ J8R ,08D
' RETURN
) DESTROYED: AC1, AC2, AC3, CARRY
} UNCHANGEDS ACe
L0BDS  STA 3,,FDO3 ) SAVE RETURN
STA 2,,FD00 } SAVE ACO
LOA @, ,FD30 ) POINT TO WIGH ORDER POWER IN
} TABLE
3TA 2,,F012
suB 3,3
874 3,01617
JFD891  8TA 1,.FD10@ SAVE ABS(NUMBER)
STA 2, ,FDiBet
LA 3,0I6IT
MOV 3,3,82R
JSR #BDTYP ) PUT OUT SIGN OR DIGIY
LDA 1,,FD10 } RESTORE ABS (NUMBER)
LDA 2,,FD10e1
LDA 2,,FD22 ) GEY OCTAL 87
STA 8,,FD11 ) COUNT IT UP IN STORAGE
LDA 3,,F012 ) CURRENT POINTER 7O POWER OF
) 19 TABLE
D8 LDA @,1,3 ) LOW ORDER WORD
MOVZRN ©,0,SNR
I8Z 0IGIY
MOV @,@, SNR } TEST FOR END OF TABLE
NP L FDR7 ) DONE
SUBZ o2
LDA 2,0,3 ) HIGH ORDER WORD
MOV @,@, SNC
ADCO 0,1,8xP
SUBD 2,1
187 .FO1Y ? COUNY UP DIGIT

MOVe 1,1,38NC

Jwe

FOR®

TEST FOR <0
KEEP SUBTRACTING

10894 MAIN

25477
©5500
83%0)
25302
e5%ed
85504
usses
[L114]
05587
05510
85511
95512
25513

25544
05515

25516

05817
@552
28524

05522
08823
06524
05525
283826
05527
p8530
2583}
05532
265633

055634
2583%
25836
85537
a5%40
'L 1T}
05542
03543
05844
05545
25546
25547

05550
053832
05553

25554
05555

5 ¥55%¢

021401
113022
1234080
821400
107002
175400
175400
034445
02044
034216
116414
010407
LM ]

po6d24
oes126

002402

oveoed
ogeeee
1117

03b632
145000
ep2res
j6pde0
oee23?
113200
oneny7
b4y 100
epene!
183240
gepei2
veoene
a2d4R0
[-LX-1014
13841
weaeee
epui44d
eoeenpe
vooeie
oeeope
eeovovl
805522
eoveoe
eepole

bepeR?
LTS
poneRe

(LTI
000057
"1 Er-1-14

FD871

«FpoRs
FDO33
DIGITE

FDOSI

MR

«FD1O8
FDLLS
Fpies

«FD203
Fnazi
aoryYP:

LDA ©,1,3
ADDZ ©,2,82C
ING 148

LDA 2,0,3
A0D 9,1

INC 3,3

ING 3,3

$TA 3,,FD12

) RESTORE POSITIVE VALUE

) BUMP AC3I TO NEXT TABLE ENTRY

LDA @,,FDLY } BET DIGIT

LDA 3,C68

SyBs ¢,3,SZR

182 DIGIY

JHP FDS9 } PUT IT OUT

JSR OIMESS

MSG23 peTABY

JMP #,FDE3 1 RETURN

e ! SAVE ACe

Q } SAVE RETURN

2

39632 ) 10wed

1450020

2765 } 10wed

16840¢

239 ! 1Qwe?

113200

{7 1 1geeb

41109

! J 12we$

183240

«ROX 10

] } 10ewd

ieeen

] (AR Y LR

{10Qu

) ] 1owe2

1ve

] § 10eey

10

'] 1 10wed

{

«FOBS } POINTER TO CONVERSION TABLE
[] 1 END OF TABLE INDICATION
«ROX 8

WBLK 2 7 SAVE CURRENT DOUBLE WORD
? 1 COUNT UP DIGIT WORD
[ 1 POINTER TO POWER OF TEN ENTRY
e § ASCII "enw

57 1 ASCII YoV =)

TYPE JPUT CHARACTER ADDRESS,




10085 (MALN 10096 (MAIN
(.2}

a3 JYELETYPE INPUY ROUTINE, NON INTERRUPT
02 )SAVE ACR,1,2 22 1]
23 05557 240243 SACS $TA @,8AvVe 23 1CALL INPUT
P4 05560 044244 STA 1,3AVY (X} ' ADDR QOF BYTE POINTER
25 25561 e30e48 8Ta 2,84Av2 25 1 RETURN = CR ONLY
26 85362 pol400 JMP 2,3 L1 ) RETURN = NORMAL
07 ‘24 JINPUY IS STORED Rw=l IN 7 BIT ASCI}
28 JRESTORE 4AC@,1,2 Q8 JINPUT 18 TERMINATED BY CR, (215) 18
09 25563 220243 STaCH LOA 3,8AvV0 1] JSTORED, LINE FEED ECHOS CRelF
10 5564 24244 LDA 1,8aVY 12 JNO DATA STORED, INPUT CONTINUES,
11 25565 230248 Loa 2,8av2 11
12 93366 21400 JuP 2,3 12 25567 254514 INPI STA 3, INPRET
13 13 537 vaddpe LDA @,08,3 JGET BYTE POINTER
14 95571 op4es14 STA 0,BASE
15 85572 peps5)2 STA 9,BPTR
16 25573 eep21@ NIGC TTI
{7 85574 p2p512 LDA B,ML45,
18 5575 vend3Q STA @,CHCNT
19 85576 p6IG1O TTwAIT) SKPUN TTI PWAIT FOR INPUT
20 05577 eee?777 JMP e}
2) vb60p 264610 DIAC §,TT71 JREAD INPUY CHAR
22 08601 v2v224 LDA 9,C377
23 05602 106418 SuBN B,1,SNR
24 05603 o0vpR442 JMP RUB Prus OUY
25 15604 20503 LOA @,C12
26 B5605 L0b4i4 SuBw ©,1,8ZR
27 ©56P6 podeded JMP #3
20 056n7 806325 PCRLF JLINE FEED TYPED
29 05640 eRv76s JMP TTWALY
30 08611 v6b11Y 00AS {1,770 1ECHO CHAR
3L 056412 ele4v? LDA 2,8PTR
32 05613 01u47) 182 BPTR
33 #5614 234223 LDA 3,C2158 JCR CODE
34 05615 136408 sSud §,3,3NR
35 05616 00456 JMP CRCUD JCR YYPED
36 05617 v2047y LDA 2,0177 17 BIT MASK
37 05622 191223 INP,OI MOVZIR 2,2,SNC
36 05621 1074¢} AND B,1,8KP JSYQRE INTO RH
39 vB622 107708 ANDS ¢,1,5KP
4@ 5623 pvL4Rd JMP 3
41 5624 221000 Loa 8,0,2
42 05625 1@70¢0 ADD 0,1
43 ©B626 945000 S$TA 1,0,2 )STORE BYTE
44 5627 210456 IS2Z CHCNY
45 05639 e@eds2 FLLATY ]
46 05631 p@RAdS JMP OVFy
47 05632 175004 MOV 3,3,8ZR yac3=e IF CR TYPED
46 03633 ¢epr4d JHP TYWALT
49 v5634 vip4ay 1827 INPRET JALL DONE
5S¢ 08635 286325 INP.13  PCRLF
51 85636 p2pd4s LDA 8,BASE
52 05637 040253 8TA B,LINCY
53 95640 210443 1SZ INPRET
84 05641 06351 SKPHZ TYO IWALIT FOR ECHO TO
55 5642 6@Q777 JHP e} JFINISH
56 65643 Q621 NIOC 17O JCLEAR INTERRUPY
57 05644 p@2437 JMP @INPRET




10097 MAIN

05645
05646
05647
23650
28651
836382
08683
3684
25655
[LL1.1]
88657
085660
28661
05662
08663
06664
235665

03666
085687
23670
8867y
08672
25673

25674
28675
83676
08677
08708
2370214

85702
pS703
85724
28705
08786
es7er
887180

02044y
024437
122408
pep7e6
214433
21443
230431
181220
pajoee
191093
ev04es
0242824
187400
e45800
101300
801141
everiy

ges3es
006324
vo6104
814413
014413
seer7ed

220400
112418
ede7y7
020224
176400
eee7y7

seeoee
200009
200000
veeeeo
177648
pepgel
gee17?

RuUB:

RYB11

ovrLs

CRCOOS

BASES
INPRETH
BPYRI
CHCNTI
M1y45,.2
Cizt
Cir7:

LDA 2,M115,
LDA 1,CHCNT
SUB 1,2,8NR
JMP TTWAIT
0SZ BPTR
DSZ CHCNT
LDA 2,BPTR
MOVZIR 2,2
LDA 9,08,2
MOV @,8,SNC
JWP RUBY
LDA t,C377
AND 8,1

STA 1,0,2
HOVS 2,0
DOAS 2,770
JMP TTWAIT

PCRLF
MESSAGE
LE1 T3

D8I BPTR
DSZ CHCNT
JMP TTWALTY

LDA @,BASE
8uBy 2,2,8NR
JMP INP,L
LOA B,C377
B 3,3

JMP INP,D

INOTHING TO RUB

JGEY BYTE

JSAVE RK ONLY

JECHO LM (RUBBED OUT)
JECHO RUBBED CHAR
JLINE OVERFLOW

PUINPUT OVERFLOW®
JBACKUP BYTE POINTER

JYES

{0098  MAIN
[2)

02
[
[.L]
s
-1
o7

3711
83712
08713
€3714
087145
es716
85717

88720
e5724
es722
08723
08724
e37as

03726
08727
08730
85731
05732
058733
08734

05735
88736
8737
03740
85741
05742

b44241 DCTS
287144
046245
04424
036787
D1e2d4
eopeee

222745 DCT, ¢
gezazel
pe2774
[LXTI'ZR]
0edp24
883031

214632 DNT:
e148)7
044006
00R617
ge2632
[[ZI-1TLL]
geveee

083760 ONT,1t
eesrse
gas4es
005744
205743
205747

AW

JOISK COMMAND TABLE

04424} JREAD
2574141 IWRITE
246248 I SEEX
044243 TRECALIBRATE
238757 1L00P
010254 JDELAY
e

JDISPATCHES

RE

WY

SK

RCL

Lue

DLAY

JOATA TABLE

14632 I1FLOATING ZERO
14817 IFLOATING ONE
244056 JRANDOM

617 JALL 'S

2632 1ALL ZEROS
40964 T118110 PAT

[}

JIDISPATCHES

4%
FLi
RAN
ONES
ZEROS
PATL




L0888 ,MAIN 10102 (MAIN
21

[}
B2 25743 10493 ZEROS: SUB 0,0,8KP -H] TENDING STATUS
03 05744 102090 ONESI  ADC 2,0 83 05767 047T3IBS MSG1LS oTXTE IENDING STATUS|
04 05745 polaeo Jup 2,3 04 {44504
11 1] va3sie
26 85746 {55558 155555 26 051640
87 95747 028777 PATIt  LDA B,,~¢ e7 24074
08 98750 001400 Jup 2,3 [T} 852724
-1 ] 29 ©ven12d
1¢ 03735 eepRed [] 10 JRECAL
11 36732 BRO777 FLyt LOA @, .+t 11 85776 14R722 M§g2s «TXTE |RECAL |
12 05753 101225 MOVIR 8,8,SNR 12 240703
13 08754 101040 MOVOR 9,0 13 PO4TL A
14 98755 v4p774 STA 8,FLiwt 14 0a0000
15 25736 681400 JMP Q0,3 18 ) SEEK
16 16 26p02 142523 MSG3s «TXTE | SEEK {
17 28787 goeeesd 9 17 2457025
18 95760 026777 FLI! LDA 2,,%} 18 voeny
19 98761 10324 MOVOR 8,0,8NC 19 JINTERRUPY FROM DEVICE
20 85762 100220 AQCZR 9,90 20 060@D 247341 MSGHI «TXTE |INTERRUPT FROM DEVICE |
21 85763 240774 STA @,FL2-¢ 24 142724
22 ¢3764 201400 Jup 8,3 22 181322
23 23 250128
24 25765 920366 CYLADD! LOA B,CYLNX 24 120324
25 28766 221400 JuP 3,3 25 151306
26 26 046747
27 042249
28 53305 .
29 143714
3¢ 120308
31 CEELET
32 1018K
33 ¢6R2) 144504 M3G13:t LTXTE [DISK !
34 245523
35 LYY TN
36 enpett
37 JSEEK ERRORS
38 06225 142823 M8G14F LTXTE |SEEK ERRORS i
38 048705
40 142640
4y 181322
42 151317
43 204523
a4 [1IT1%}
45 JTOTAL SEEKS
46 26034 147724 MSGIST L, TXTE |TOTAL SEEKS !
47 04724
48 120314
49 142523
50 045725
51 452y
52 [1.LT-28)
53 INO READY UNITS
54 96043 147536 MSGLI6t L,TXTE [NO REAQY UNITS)
85 151240
56 04B705
57 054504
58 052640
59 144516
62 w51724




0101 JMAIN
[ 2} (L1111 ]
02

8) 86R83 R47128
84 1823114
es 120072
(1) [ L1111
e7

08 gcesy a4es04
o9 Qen724
190 120072
11 sepoee
12

13 oéee) 147703
14 046848
1% 9474014
16 120104
17 182103
18 144722
19 043816
29 120072
21 oepepe
22

23 26074 RINR6Y
24 47240
28 046528
26 142802
27 esirer
as 2466840
290 184101
30 ooonss
31

32 P6104 047311
hE) 92880
34 120324
35 083317
36 151305
37 146308
38 183717
39 oaoeee
40

41 26114 42108
42 181104
43 243441
44 147747
45 224504
46 o4p802
47 0084504
48 147727
49 042322
50 [111.11]
81

82 06126 peoBl!
83

54 063127 147707
83 pagd22
856 120123
87 151327
38 192341
39 142724
(1] 224516

M3GL7Y

H8G181

M8Gae!

M8G2113

M3GR31

M8G2s:

FTUNITS
«TXTE JUNITE |
J10ATAR

oTXTE |DATAS |

JCOMMAND STRINGS
«TXTE JCOMMAND STRINGS |

1168 NUMBERS MAX,
oTXTE [16 NUMBERS MAX,|

JINPUT OVERFLOW
«TXTE [INPUT OVERFLOW]

JADDR 6000 BAD WOROD

«TXTE {ADOR 6000 BAD WORD|
1 TAB

oTXTE | |

IWORDS WRITTEN

«TXTE {wORDS WRITTEN H

0102 (MAIN

04 220011
02

83 06137 147727
04 042302
o5 120123
e 142722
a7 p4a2101
08 TR
o9 098200
19

11 06146 244303
12 141708
13 120113
14 147727
15 pe2322
16 142840
17 151322
18 151317
19 004523
20 200200
21

22 06160 142920
23 046722
24 141640
25 142510
26 045703
27 153649
28 151317
29 120104
30 151308
3 147722
32 051722
33 veenit
34

35 06174 paR1R
36 154104
37 251708
38 120123
39 151309
40 147722
4 004722
42 ITLIT)
43

44 06304 142520
a5 eas722
46 240640
Y 042104
48 142722
T 251523
S5¢ 1426402
54 151322
52 151317
53 CITLEE
54

$5 96216 04UBQ4
s6 248724
87 142640
56 181322
59 191317
60 284523

LETF1 Y

M86271

M8G281

M8G291

LETR L]

M86311

IWORDS READ
«TXYE |[WORDS READ i

JCHECK WORD ERRORS
«TATE |CHECK WORD ERRORS ]

IPERM CHECK WORD ERRORS
«TXTE |PERM CHECK WORD ERRORS ]

FADDRESS ERROR
«TXTE JADORESS ERROR i

JPERM ADDRESS ERROR
«TXTE |PERM ADDRESS ERROR i

JOATA ERRORS :
+TXTE |DATA ERRORS |



2183 (MAIN 0104 ,MAIN
[ 1)

evens L2 yepocH
L] SREAD 02 26304 V42042 MBGSIE  LTXTE |"0OC"|
83 96225 142722 M3GI2Y L TXTE [READ i - K] 143747
04 042104 24 peos4r
2% egoRll (1] 1°008"
o6 ITWR]TE - 86 26307 042042 NS004I LTXYE |%DOBR|
87 26230 151327 MIGIIE  LTXTE WRITE i o7 e41347
28 188314 L] [L.T1 T}
29 eg470s v (L] 1L0AD ERROR
10 eeeRee 19 D6342 146240 M8GSBI  JTXTE | LOAD ERROR|
1 JMEMORY TOO 8SMALL 14 e4p747?
12 26234 142515 MSGIDI ,TXTE [MEMORY YOO SMALL FOR | 12 120404
13 147518 13 154306
14 284722 14 147722
15 192240 15 es0302
16 147737 16 V1ERRORS
17 251842 17 e6329 101305 M8GS6!1 . TXTE |ERRORS|
18 040918 18 147722
19 146314 19 p8ir22
20 143240 20 [LLT1
21 184317 21 JENDING MEM ADDR ERROR
R2 200248 . 22 P6324 247308 MBGS71 LTXTE |[ENDING MEM ADDR ERROR|
23 JSECTORS 23 144804
24 06247 142523 M8G4R: LTXTE |[SECTORS) 24 043846
25 132303 28 046840
26 1943¢7 26 o4s7es
27 ee0123 34 040648
28 1PASS 28 042104
20 #6253 Q40520 MSGait L TXTE [PASS| 29 120302
38 [LE%-13] 32 154308
33 oeeond 3 147722
32 ) 1= 32 epo3a2
33 26256 026640 MSGA31  (TXTE | ele| 33 1TIMNEQUT
34 oR6477 34 96337 144724 MBGIOEL  TXTE [TIMEOQUTY
38 (11111 ] 35 142848
36 1CYL- 36 es274y7
37 06263 084783 M8G4dl  LTXTE [CYLel 37 (LRI T]
38 026714 38 . JPERM DATA ERRORS
39 [J1111] 30 966343 142520 MBG6IS (TXTE [PERM DATA ERRORS |
40 IHEAD» 49 248722
41 06264 143510 M3G4aSt ,TXTE |HWEADe| 41 042240
L] edpiel 42 182104
4 [.LI11.L] 43 1201021
44 JSECTe 44 181308
45 96267 142823 M8G48I L(TXTE |SECTe| 1] 147782
46 182303 46 esi7e2
47 oeeess a7 (1.1 118}
48 188ECT= 43 IMISC ERRORY
49 85272 251643 NMEGATI  JTATE [WSECTe| 49 26354 144513 M3G6R1 LTXTE [MI3C ERRORS ]
8¢ 144708 ¢ 1410523
54 026724 51 142640
32 seeeoe 52 151322
LL] 16000 53 191347
84 06276 1479307 M8GBII LTXTE |GOOD | 84 284323
85 048317 5% [LI11%Y
86 eoQz48 56 JTRY AGAIN
87 184D 87 2636) 153324 M8GEIF L TXTE [TRY AGAINI
58 26301 W4RBER2 M8GSRI  LTXTE [BAD | L1 1201314
89 120104 89 [LRL1E)
69 eeosee (1] 1448014




0105 MAIN
e} eea116
e2

23 26372 244303
04 141708
L] 120113
26 147727
07 2842322
(1} 142640
29 183322
10 181347
11 oseaee
12

13 06481 044303
14 1417¢8
18 120113
16 147727
1%4 042322
18 042257
19 182104
20 120101
21 151308
22 147722
23 e81722
24 L1111 28Y
2%

26 V64185 142820
Q7 46722
28 141649
29 [Z113Y ]
39 153649
31 127504
2 040504
33 wag724
34 142640
3% 151322
36 004523
37 eepeoe
38

39 06431 347305
42 144504
LT} 043546
42 042240
43 831711
a4 1204143
45 42101
46 151104
47 142640
48 181322
49 151347
14 [2.I'111 ]
31

82 06445 047341
53 142724
54 141722
55 (L EY,
86 043516
87 120308
58 144504
59 na5523
60 veeaee

M8G6E4l

M83681

M8G66:

M8G6E7E

M8G681

JCHECK WORD ERROR
+TXTE [CHMECK WORD ERROR}

JCHECK wORD & DATA ERROR
«TXTE [CHECK WORD/DATA ERRORS

I1PERM CHK WD/DATA ERRS
«TXTE [PERM CHK WD/DATA ERRS

TENDING DISK ADDR ERROR
«TXTE [ENDING DISK ADDR ERROR|

JINTERCHANGE D18K
«TXTE |INTERCHANGE OISK}

i

13

U106 (MAIN

(3}

Q2 06450 V54724 M3GESI
2] 142520
o4 182240
1] 142510
(1] 047240
.1 0465258
o8 142502
29 120322
10 143347
11 042240
12 831711
13 120143
14 %2523
15 143322
16 141501
17 051705
18 k08242
19

20 06477 142724
21 19212y
22 0ver31}
23 120197
24 47125
25 152311¢
26 120240
27 onoRuve
28 ¢65@7 142823
29 045798
30 142640
31 191322
32 151337
33 V32240
34 182101
35 120119
36 142302
37 18372¢
36 142705
39 120146
40 120249
a1 ©¢o0240
42 06525 142520
43 245705
44 151287
45 141705
46 1461¢}
47 192240
48 0a6711
a8 147705
50 152125
54 084523
82 080000
53 06540 142722
54 042101
55 153657
56 144722
57 142724
58 152249
59 V467114
60 147708

M8g7el

MSG711¢

M8G723

M§G733

JTYPE YHE NUMBER OF DISK SURFACES
«TXTE |TYPE THE NUMBER OF DISK SURPACES |

JTESTING UNIT
«TXTE ITESTING UNIT |

+TXTE (SEEK ERROR PATH BETWEEN

«TXTE [SEEK/RECAL TIMEOUTS

«TXTE [READ/WRITE TIMEOUTS

t



2187 JMAIN

21
82

86353

26566

152128
204823
¢coeaee
142823
120324
147703
254816
146317
120309
193923
152311
044303
934708
ozends
144810
120324
g471014
120334
142813
120134
147724
141640
47317
144724
esas16
eR7305
ons243
1.1

MBG7413

M8G751

+TXTE (SET CONSOLE SWITCHES, L

<TXTE (WIT ANY KEY TO CONTINUE.<18»ei2>(

10108 MAIN

06694
06676
ve770
e7e18

87884
ere12
7013
24 3T
87018
07016

7837

07045
o746
w7047
070352
8708}
07652
e7e83
07884

véearz2
vepere
enee20
vogoee

20213
050045
veseo!
106434
20204
gegasd

vered7
45304
12020
142722
144714
833240
dooeee
[1-I'L.L2
voe8u6
eeoeol
LI
upeo2e
voveee
poeeee
122033

UBUFFE
CBUFF3
VARG
PRGENDI

START?

«BLK 58,
«BLK 68,
oBLK 16,
]

LDA 2,C33

LDA 2,NEST
(DA 1,8,2
Syezs 2,1,82R
JMP 043

FLT N K

1GET (L) OF EGGSey LOCATION,

oLOC ,eR0
JIXTE |OKP REL] 6|

goep0y
200086
200091
LTI
800020
og2000
LT
100033

«END




0109 (MAIN

L1}

ADCAL
ADDER
AECNY
ALL
ALLRE
ALL.!
ANAM
ANUM
ASSN
BAD
BASE
BOTYP
BEGIN
BIGSK
BPTR
BUFF

Cio
Cioeo
cio2
CiokK
ci2
Ci4p0
cyy
Ci7eK
Ci7an
Ci7ek
ci77

cae
C2e00
cees,

ca212
ca21d

c33
cy7
c377
ca4
C40
Cdge
Cék
[4-7]
cee
ce7

C7400
CA

CALAD
CaLlB
CALRT
CBUFF

ccy
cotx

oui762

BRa064
egnias
eee27y
20137}
008312
291373
885137
eesi6e
2831
LLERLY
ees8702
0038556
goedee
ee2445
ped7e4
000267
205246
eeea2s
eee22s
208370
200034
ead7e7
ep3102
LIL.r3Y
eadele
02336}%
803164
205710
reev2d
ep1627
neRI7S
pee22y

eee222
BYp22d
eep2tl
000213
Qo214
000224
evo024
seeald
Pe3145
egerds
085168
ee0216
ee¢e217
0@5166
800226
vee2s7

686374
ev4r2d
no4145
@06676
o0333d
[-CLRLT]
@g1737

J4/47
37/158
15/31
12/18
14/29
15/04
14/44
29/08
87/28
87/2%
87/48
9B/34
86/14
93/34
14/37
43/29
96/15
14/25
15/18
13785
13747
15747
13/20
96/28%
S4/16
13786
86/17
58/48
88/085
96/36
13782
JR/48
15750
13/13
44/41
13714
13718
13/83
13/87
13/00
13710
13704
13/09
55742
13/18
87/3%
13/1¢
13711
87749
13719
14/47
58745
16/38
13/34
69/17
14/20
/24
9i/28
35/12

36/12
37/18
69/114
28/34
8§6/13
29/06
253/18
29/2%
88/024
87/%4
83/0e2
s1/07
96/51¢
94/86
17,287
45/43
96/31
25/50
00/04
23/
22/07
43726

87/39
54/39
eas22
88/38
58/53
88/30
97/40
61/1})
33/39
38/12
32/16
45,08
86/24
87/38
20/43
20/30
88/02
33722
29/19
20/12
868/25
3ss27
8873}
19/04
a8/16
88/32
86/4)
26/33
61/52
68/32
83/158
7R/19
108/83
f1/20
91/40
33/14

36/27
88/12
S8/19
25/39

88/12
87/85%

91/48
97/27

48/09
96/32
J2/14

56/40

85/13
43/34

26/12

3p/30
33730

96/33
56/10
108/97

87/28

49728
53/3%7

87/44
87745

32748
66/06

83/29
14 243}

91725
35/16

37/0%

61/14
29/06
e8/21
88/20
97/34

48/12
97/86
34/54

61/38

62/24

34745

66/0})

96/22

61744
87/32

a/14

34/85

98/13

35/29

37/06

29/09

88/2%
88/26

97/08

[1- 728

86/53

J8/44

97/13

38/24
§1/18

37/09

e9/s22

97/2d

69/38

40/37

87/3¢

408/18

37/12

29/23

97/36

a3/19

36746

0110 (MAIN

Chae2
CLSK
CFLL
CHAR
CHARY
CHALD
CHCNT
CHECK
CHORZ
CHRET
CIOMS
CK1
CKa
CKER
CKRET
CKSHW

CLRB

CLRRSB
cMDST
CMD,2
CMD,3
CMD, 4
cMD, S
CMEND
CNIOC
COMA

CRALL
CRCOD
CKLF

csep
-1+

CSER

CSIF
CsP
CSPL
csP2
CsPd
CWCNT
CWDE
CwDEP
CWER
CWERP
CWRD
CwRT
CXxL,.V
CYLAD
CYLF

CYLND
CYLNX

CYLSw
CYLT

eoa0ed
CILALRS
20030¢
ap4329
Q0ddde
n0433d
eed7ed
[L'LERR]
2043350
ve4a3se
Ques22
passie
005332
0e5275
285363
Bp63Ss

ee114d
NBOI3ID
eQ2616
282654
ve2073
0verey
Q02716
veez7e
Queesy
200573
201756
eese674
0R434D
ove2s2
veede2

eue7 42

©¥00173
ovez27
pee2de
eee624
oee232
000274
oee142
epel4s
roR116
duei22
2v0edy
Po4vR4
BR47 30
2e5765
LYYV

[ 212Y)
000360

204144
QLeuse

66/13
14/35
14/34
72/38
74/08
74711
98/18
16718
74/16
74/04
20/03
90/37
p08/32
90/29
908/33
16738
38/50
s52/1e
66/39
19/2¢
16720
18738
49/19
Sas14
o1/@8
51/87
14720
14/41
19/07
21/4%
96/38
16/12
14/29
14/30
62/93
S31/4%
53/47
12726
13/21
13722
20/02
13/24
14739
12/18
12/19
12/43
12/14
13723
68/47
83/18
36/34
12/97
48730
65/21
Te/10
15/45
69/15
12708

66745
20/33
38/56
72/44

74714
96/44
61/45
74/28
74/13
28/18
9Q/42
$1/16
91/23
9as4d
27/86
39/99
32/26

25/49
61/2}
18734
49/34
Sis@2
S51/17
51413
86/35
23/16
19744
35797
97/27
74/23
51736
38/5¢

51/48

25/085
61/35
54/33
28/13
56/37
56/14
28/46
28749
28/25
28/28
28/18
66/44¢
83/34
99/24
15/03
53/43%
63/26

42/2%
78/17
33734

7e/114
23/19
39/41
73/3%

T4/49
$7/03

74/32
74/21

91/14
33748
48/27
83/16

48/39
50/06

5i/22

35/13

53/34
40/51%

s2/e5
48/38

55/314
28/23

58/38
59/47
59/31
58749
58/43

33/35%
54/49
63/35

40/314
78/20
33/36

4h/48
T4/21%
97/07

75/44
747314

91/744
34743
40/43
53/25

49/19
5¢/17

38/15

42/11
52/19
49/114

2e/31

59/03

59/14
59719

38744
65729
06/12
46/25

38/40

41/08
74727
97/24
78/17

34/22
41/06
66/2)

61/39

sers22

36/12

42/22

53/05
49/31

64/45

89/29

49/34
66/16
99/24
38742

42/30
76725

97/37

34/34
46/12
63/32

52/14

51710

38/22

42/32
53/19

46/97
68/50

42/33

38/36
47/30
66/30

87/83
53/43

48/16
70/089

49/35



2181 JMAIN Bi12 (MAIN

46/06 46/088 48/24 48/14 48/28 S3/12 S3/14 DOALL @86315 16705 18/3¢ 22/24 25/34 34749 36/19 36/38
33/28 54/48 S4/21 55/12 36/24 61/24 63/28 37/3¢
65/30 89/19 DRD weeie7 38/13 39/23 39/43 41/28
DACNT @u¢@27d 14/31 59/24 61746 DRYS ©@d0ve2 11/13 13702 13/04 13705 29/11 d2/23
DADAT Qp0277 14/33 J4/48 36/48 36/37 37749 38/22 42/149 DVYD 204155 71/87
DARAN 0021714 38/26 38/28 39745 DwY euv217¢ J8/17 39/44 40/45
DARET p@2165 38/12 38/32 38/38 39/4y EG6S mot1422 11/32 29/40
DAY vezede 37738 37/3% ENTYM 2D46dd 8i/ie 81/44
O0ATe @p2ele 18/36 37/09 EVOUN poe272 14/g8 25/08 32710 33724 34/16 34740 568/143
DATY op20@6 19/38 37/06 EXIT pu5i32 87/48 88/19
OATER 200136 12/47 28/37 59/09 Ex,1 @eS5147 87/43 88/16
DATF@ Qv2uié 19/39 37/24 37/07 AT 37,43 37/46 37748 FATAL @0@202 12/3% 56716 37/28 37742 57749 58744 86/41
DAYFy @@2014 19/38 37718 89/22 58/24 89/32 68/06 60/13 81/19 62/40
DATP o@2012 18737 37/12 FBIG Q02447 43,32 43717 45/45 48/17
CATR @QzZeae2 19732 37/84 FDSRE 201454 Jos04 Jas24 32725
DATRW RB2125 38/148 3¢/08 39/24 FDS,2 221443 3a/18
DAY, @e224p 36/20 37/34 d8/40 FIND Q03163 87/1¢ 87/23 87/56 88/13 LYA 1]
DAT,2 pa206} 38/28 39,25 FIRST poRded 14/37 18/96
DAY,1 202073 38/39 38713 FL 208752 36/38 39/46 $8/33 9/11 98/14
DAY,2 @@2117 dgs02 38/ FLIT 00245} 43736 4%/23 43/47 48/3%
DAY,3 00214} 38746 39/24 FLOL oee17z 38/31 39746
DAT,4 222146 d/ee 39/26 FLOZ 0224173 Ja/32 39/47
DAY ,5 n@2i6e 3p/29 38736 FL2 0p8768 36/31 39747 98/32 99/48 99/21
DAXRT p@@2s7 13/38 40/87 43/38 FMHLT QR4028 68/47 68/04
DAXRW 2@R252 48/16 41/05 41/24 FMHOO @044} 68/07 68/15
DAXSK eBi772 1974} 36/36 38743 FMTOV Rg4pia 66/37 68/82
DAX, Q02174 34/59 36/39 48/97 FMTW @o4086 66/89 66/46
DAx,0 ©e82213 408/22 41722 FMUNI @B2612 48/36 65/45
DAX,1 Be2223 4@/31 41/19 FNGIK BB3673 158/82 65/087
DAX,2 BU2239 41/03 41716 FGQIxy PR3716 65/26 66/34
DAX,3 002266 48/39 a4/18 FGIk2 203732 86/01 §6/31 66/33
oCy 0057114 51744 51/40 98/03 FAIK3 20377} 66/24 668/32
DCY,i Bebdr20 51/46 $8/43 FSTGC P©85364 9@/06 /20 $8/36 90/42 81/18 81/26 91/34
DECOC 004247 73713 73732 73734 73742 91745
DECOT ve4256 73/20 73728 FTERL RO2533 47/33 47/43
DECP 004204 73724 73/26 FTER2 Ru2546 47438 47/38 A7/44
DECTB 004303 73787 73742 FTERR @o2512 46/28 A47/16
DELAY 8068316 16/34 22/43 22/26 24/22 83/5¢ FXADD 220625 11/29 11/30 20/
DEXT ©BRA36Y 71/06 71/17 Fx.2 00263% 28/15 28729
DIGIT eesd2y 93/29 93/32 03745 94/13 84/23 FX,3 022644 28/20 2Q/26
0IvVD @g4762 83/3¢@ CLY21] FX.4 800637 18/33 28/37 208/47 29/48 20/49
0IVDO 004382 71/04 82/11¢ 6 eedsa4y 18747 a8/08%
DIVIO op4ySy 71783 GARET 805156 87/18 sa/22 88/24
OLAY @@dedy 853/42 98/18 GATM p@B8¢82 18714 87/48
DLOOP pRAL6R 71710 74745 GA,0 @obas3 87/10 87/34 87/37
OLTY! 2p474y 88/089 83/147 GA,1 ROSQ7Q 87/12 §7/16 87724 87/57 8s/n7 88714
OLYYM 024734 18/85 83/24 GCs 8827zl i8/20 58/14 32/23 31/382 L2¥4-1]
OLY,® D04724 83/19 83,32 GCS.1 w023y S51/38 S§2/1% 53/38 83/53
DLY,) 824725 83711 83/24 83/31 GEN 206332 167406 56/2¢
DLY.2 204726 83/12 83/25 83/32 GENRE 093287 54/37 55738 87/34 62748
OLY,3 204727 83/13 83/26 83/33 GETAT 26327 16/18 30/114 49/22 Sesi2 51/08 S1/42 53/06
DLY.4 204756 85/8) 83/18 85/23 83/44 63/10 63/21 63/29
DLY,S B@47%7 85/02 85/19 88/24 GETPA 9026332 16717 S2/06 52/20 .
OLY .6 QB4762 85/83 88,20 83/28 66 eesz7e sose2 98/2%
DNSEE Q02443 43/20 43/24 43/3% 44/02 44/14 43/06 45/97 GO0D P@d37¢ 90/38 91/88 91749
48/4) a7/27 GRET @885362 9$0/e7 se/ie 90/26 e1/32 91/38 91740 91/44
ONTY 0ed726 80/46 Sd8/18 98/22 91/43
DNT,1 285733 S0/18 98/32 GTCOM 2o2503 47/88 4a8/97 48/48
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GUDAY
GwC
HD

HEADE
HED
HED, !
HED R
NIAQD
HMSK
HMMX
HNUM
HRET
HS8S
HSSRE
LET TS
HSW

IACAL
TALL
1CALl
ICHK
ICLRB
ICRLF
1CSI
I1CSw
ICYLF
0Ly
10%x2

10Xy
IFMHY
IFNGK
IGATM
16CS
1GDAY
1GEN
16U0
IHED
Inss
IINP
IMESS
INDEX
INHMS
INIL
INILO
INIL,
INITE
INKHD
INP
INPRE
INPUT
INP,Q
INP,1
INTER
INTWY

ep4dele
Qp8366
000286

006334
eesis?
eesze:
op4e2d
203636
['T-TRLL]
gR34062
001455
25240
203617
203634
2036514
eee172

e00374
060318
200233
200333
2838
000325
008387
200355
oeedld
220316
0000290

[ L'11F3)
va4007
oesy7s
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008346
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eeedd2
f04044
208354
[T1ART]
000833}
opo324
eev62¢
0p24asq
o0034)
eraz3s
eeery?
ee634}
eeei122
285567
003783
[.LLEER]
pedsae
005633
guield
[LLRLE]

68,37
908/19
14716
4171
80/25
16/34
18/38
80/11
66/59
[ 5.74 1]
14738
e/
3p/14
89/06
15718
63/09
63/43
12725
39/23
89/04
18/858%
15/04
13/34
18/18
15/20
18712
15738
15736
15/83
15/85
16/082
92/15%
16/83
66/18
16/82
15/14
15728
66/48
18717
66/45
18738
18/19%
15716
15714
18/08
43710
15/24
21/38
15/24
16/24
69/34
156746
96/12
16/14
86/37
96/50
11/04
16732

68/48
p8/24
26/2¢0
ag/14

24727
80/04
89/
68/19
63740
3a/2y
3i/08
3as16
8g/87
63/089
63/37
63/35
33/46
42/23

16/38
16/0%
21/09
16/18
16/2¢
18/143
e3/97
16/30
21/3¢
16/34
81/83
92/23
25724
66/21
17/1%
16/148
63/46
68/38
16/16
68/20
16/34
16/17
16/14
16/12
18/36
43/13
16/24
21/39
21/3¢
18/12
78/8%
96712
96/49
3o/08
87/32
87/28
21/25
55/28

94/24
327358
63/20

29/31

32/38

38/18
89/42

63/38

34/07
40/4)

21/45

47/20

5i{/e4
@i/03
28/22
66/47

63/24

a7/24
19742
48/38
21744
19719

96/53
49/17

23/06
56/28

o1/47
32/%4
65/18

S8/08

J0/20

89/45

d4/20

43/04

a7/29

51748
917118
23/26

63/33

94/16
45/30

68/1@

96/37

50/09

61/26

38/54
70/81

58/33

Jes22

J4/30
48/49

31715
e1/24

97/35
§1/38

66/20

39746
7e/02

60/23

31/02

38/34
S51/4}

8y/22

4B/ 46
7e/16

o0/38

38/48
83/%7

sa/t4
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INT. L
IPDEC
IPs
1ausT
IR
IRAN
IRC
IRCAL
IRDAT
IREL
IRER
IRUP
18
I18AC
ISCNT
ISEY
P L]
I8RNK
ISTAC
ISTAT
15180
Isu
1TACY
17Tl
ITT,.8
17,2
I77,3
ITT,4
ITT.5
1723
IVAR
Iw
IWDAY
INT
IXLAY
1,080
1,680
KEYS

KN

KS
LAST
LAYUP
LHD

LINCT
L1TSK
LMSK
Lotk
LS

Lup
LUPSK
Mits,
M2D
M4t
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MDYV, 2

001243
2ued2}
[LLELR]
LUTRLT)
200347
2end62
200352
000365
200344
203615
203616
[1128%]
20035}
000317
0008356
008336
000337
e00326
200320
eee242
200349
000364
epedaz
[ 12128}
e01113
ov1123
ee112d
201131
PR1135
[[LLRER]
200334
[-LL.EET)
000345
eue36)
pee24)
PO0D343
op0363
004661

V04665
0040664
eep2s2
op4702
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P02446
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0R4660
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@03v24
Qve2¢4d
wp5706
004204
200671
004777
[-EYA-1]

2y/12
15/08
15/34
18/39
15/30
15744
15/33
15/44
18727
64/34
61/40
21797
18/32
158/06
16737
i5s21
15s22
15/13
18707
14/04
15723
15743
18789
23/4%
e5/22
25/25
es/se7
25/24
25/1%
15710
15/49
1573}
15728
13740
14703
15/26
13742
79/16
80/24
79/35
78738
14712
14/03
12/38
45/37
14/13
43/30
Las4}
79/18
12/4¢
83/25
53/34
12/3%
968/17
74/08
208/2%
85/31
85/33

24/06
16/09
16728
63/19
16/26
16/06
16/29
17/20
32/12
61/37
62/84
21/25
16/28
16/07
57/04
16/24
16722
16719
16/08
24/07
16/23
16/37
16/19
25/04
25/34
23/3¢
25/32
25/36
25/49
16714
81/24
16/27
32/13
16/32
21716
28/18
18/26
79/24
82/s27
8a/04
88/05
3as2e
83/1414
3a/19
63/47
83/3%
45/44
32746
79727
3as17

98/17
44/06
97/082
71723
28/33
85/43
85/3¢

63/27
32/11¢

17/24
34/82
62/50

62/04

29/33

34/53

187290
78/34
82/09
82/13
8e/e7
4aa/17

32/32
65/12
87/13
48/20
86/49
79728
32749

ar/47
97/38
71733

63/314
34/81

17722
38/23

66/2%

d8/24

65711
79/39

8@/23
86/23

33/14
r8/03
87/24
48/26

ez/e8
33se7

87/31%

17/23
48/22

4p/2}

sg/06
82/42
86/36
4R/28
87/25

42717

64/18

50/19

s5e/20

80/43

49/12
88/47

57/@7

Si/28

51/26

8a/20

ag/27
96/52

62/11
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MDV,3
MOV,S
MESS

MESSA

MESSR
MISC

MLOOP
MODE

MS1
M§2
MSAV
MSG1
M8G§Y
MBGi4
MSG1S5
MSG16
MSGL7
M8618
MSGL9
MSG2
M§G20
MSG21
MSG22
M8623
M8G25
M8G26
MSG27
M5G28
MSG28
MSG3
LEIR 1
MSG31
M8GI2
MS5GJ33
M8G3P
M5G40Q
M8G4Y
MSGA4Jd
M8G44
M8G4S
MS§G46
MSG47
M8GS1Y
M8G52
M8G53
MSGS4
M8G5S
M8G5H6
MSG57

24774
004776
004205
LLLAL

204300
080136

[ TT Y4
o023

Bvi472
201478
2420
eas767
[1-LT'k3)
206025
006034
286043
206953
006937
eeo6e6d
0p8776
206274
ep6ia4
[[LLESY )
006126
eeé6iaz
206137
oe6i40
ee6ice
Q6174
[T1.I'1-F]
ee6204
286216
oue22d
006230
205234
006247
206253
ge62ss
op626¢y
006204
006267
op6aze
206276
206304
oe6304
[LLRI14
ee6312
006320
epelas

85/4¢
85/30
15711
16712
26/4¢
J9/26
37/33
S1/19
80/28
80/s27
72726
76742
12/s21
gds12
71/24
12/34
89/08
38/28
3es22
71/04
29/36
27/2%
27/29
27/27
22/48
49/16
Ses08
51/34
89/47
Si/2¢0
97,22
08/4y
47/26
27734
27733
27739
27744
27/38
89/48
27/37
27743
89749
89/5¢
27/14
27/18
38/144
/28
89/17
80/24
89/28
89/32
26/46
26/80
26/3¢
26/4}
26/43
91/37
97/38

83743
72/26
168/28
26/42
31/28
39/37
51733
b@/32
89/314
72/29

27/85

71/28
28/14

di/18

31/23

7i/07
100/03
1803/33
160/38
1008/46
100/%4

89/36
ibises
101/13
108/11
{e1/23
101732
101744

94/47
121/34
102/83
1e2/11
182722

58/028
100/46
182/44
102/538
183/03
183/97
183712
183/24

35/19

49/29
103/37
10374y
103745
183749

sa/29

68/33
104/02
184/06
1ed/10
104/47

6a/83

85/42
72/39
e2/47
20/45
ELYAT]
47725
51/48
66/36
89738
72/47

28/43

S4/42

71/48

101/03

101/52

102/38%

36/42
50/05

183/54
193/588

184722

82/07
2%/24
268749
38/48
49/08
58/97
68/09
90/40
73/09

87/41

55/08

71/22

37734
Si/49

R4/20
27/13
368/4)
40/145
5847
85/14
91/36
74723

57/48

56/11

71/30

183729
193/33

23/29
_7/47
37/22
850/04
88/35
89/16
97/24
74/3d

S8/02

61/12

71/34

28/29
26/38
37/258
sese7
6e/28
89/23

76/23
62/08

6o/02
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MSG59 06337
MSGB! #8634
MSG62 226354
M8663 ©@6363
MSG64 pY637e
MSG55 Pe640)
MSGH6 B0641Y
M5G67 @0643}%
M5G68 po644d
MSG68 #p6456
M8G70@ pa6a7?
MSG7% eeesSe?
M8G72 ©v@6525
MSG73 806340
MSG74 BE6533
MSG75 006566
M56y  PeSevd
MSKBB 0viadd
MULT BO4L7)
MULTA DR4172
NEST DeR@45
NOR  gepan]
NQ,BS Q20367
NUCAL 284655
OCTAB D04273
OMEGA @@0240

ONES @@5744
ORDIN 2R4654
OVFL 093666
PADO @e1757
PADER 000132
PATL @a5747
PAYT 0203365
PCRLF 206325

POEC 004240
PDER p@R152
PEXIT po4225
PHDR Q01317
POCT @@4234
POY 2031256
PRGEN g@7010
PRWTO 0013606
PS§ 001413
PSKER 201323
PSKTD paidé4
PSTAT 002353
PS.1 001324

PTAER 201346
PTCwD BR1360
PTCWE BR1342
PTCWP 001344

24/30
27/48
27/51
38/18
58/30
27/47
27/49
57/40
39/38
3a/e7
18/2v
47,22
27/83
27/58%
37723
37,28
edrse2
LAY
71/2%
71722
11732
16/35%
15746
78/3%
73/04
14702
85/15
36728
79/22
96/46
36/13
12/10
36/29
908/09
16743
25/s28
35708
49/14
60/24
90/39
18/08
12/20
72742
27/26
15/09
25720
14742
27/56
16/34
27/30
27/54
16/28
28/07
28/44
27/36
27/48
27/4¢
27/42

144/34
104/38
104/49
104/57
1058/03
105/13
105726

6as1e
108/52
166/22
1e6/20
106/28
106/42
106/583
107/04
107/453
1vers2e

82/41
18/23
53/29
56/17
8e/17
73734
43/28

98/35
79740
97/20
36/44
28/34
98/37
9d/22
18/27
26/28
35/47
S5as06
6a/27
91/02
73/06
28/40
76/08
28/08}
73/082
27/2%
14717
28/55
29/34
28/86
R8/52
54/34
28/26
28/47
28/3}4
28/46
28/25
28/28

108/38

20/34
55/19
61/20
8p/22

4B/p8

99/083
797414

36/18
88/26
99/07
91/20
22/486
26/39
368/40
54/48
66/35
91/33

59/27

14725

S$4/36
28/29
28/30

108/08
67/26

80/28

48/11

88/30
36/23

91746
23/20
28744
37¢2%
s54/32
68/88
96,28

1e8/05

55,40
28/32
28/53

62/38
81/46
48/19

81743

24/28
27/42
dr/24
58/068
68/13
96/50

58/83
28/3%
28/86

65/25
82/85
48723

82/04

25/14
29/32
37/32
58/16
89/42
o7/20

668/28
20/38

83/08

25/18
/08
39/36
88/34
88/1%

28/4)
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PYDER
PTIME
PYMS
PTPAE
PYPCW
PTPDE
PYSEK
PTWR
ALl
PT,.1
P.240
Pe377
P.ACY

P,AC2
P,C14
P.Ci2
P,C18
P,Cdd
P.CEO
P.C?
PsL8T
P.TAB
QUESY
RADD
RALL
RAN
RAND
RANDO

RATIO
RCALL
RCL

RCTYM
ROATA
ROCYL

RUO
ROYUN
RE
REY
READ
RECAL

RECL

RELAL
RELEV
RELOD
RELRA

REL,.1
REL,2
REL,3
REL .4
REL.S
REL.6
REL,7

801382
804477
2013088
091352
001362
201354
ee1327
801337
201332
801334
204405
00437
204343

00414
204402
004403
204404
2044026
po438
004402}
004224
Q04ad1s
epes14
201760
[112%44
205403
206362
e00247

ee1626
(1111}
LUA R
eedlel
703526
eve472

gee2g0
208175
002745
eearss
206347
006332

B03045
ve1510
oo1500
eeises
oee2se

eei1s521
[.CRER
PR1540
o01547
201363
pu1685
Quis16

27/44
13/12
27/%¢2
27/38
27/5¢
27/46
27/28
27/34
27/32
28733
74714
72733
72/27
76/46
72/28
74709
Ta/28
74728
75712
73/02
Tar17
72744
73/1%
15/39
36/47
12/39
18/41
18/86
14/09
38/29
38/20
32/17
15744
s3/22
s4/82
18/27
43741
46/22
12/34
12/28
52/04
52/12
16/26
16/20
66/38
15/33
19/29
19/30
19/34
14/10
52/02
32/20
32/29
32/37
32745
33/02
33/04
33/26

28/37
78/16
28/4)
28/34
28/49
28/40
28/11
e8/24
28/15
28717
75/23
73/86
72/42

72/43
75/2¢0
758/24
75/18
75/%4
73/23
75719
73/47
73/34
49/08
36/24
21/37
36/32
32/20
21/44
39/04
92/25
33738
ea/42
98/16
64/38
61/46
44/05

22/23
98/13
52/28
34/33
20/486

S4/10
32/09
d2/087
32/06
34/09
52/23
32/26
32/34

32/5%
33/e8
33/24
33/3%¢0

/23

75/08
73/18

73/03

76/014
78/22
76/26
73/07

74/29
49/24

35793
92/22
32729
34/08
d9/e7
02/29
34743

45/49

22/43

33/48
30/43
38/38

36/24

34/18
58/19
38/08
32/42

337149
33/16
33/32

73/82
73/06
76/44

73/85

an/27
36/41
08/34
32/37
3471414
38/34

34/40

45/22

29/12
53/30

A6/26
40/26

347314

35738

74/24

73/53

49/30

32745
34/32
s2/08

45/28

32/24

82/@9
47/33

3g/03

76/04

74/2%

33/24
37/03
s2/21

45/28

a9/23

53/24

39/06

78/24
76713

38/25
82/24

45/33

68/22

sa/e7
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REL .8
REL .9
RETRY
RE,
RE,2
RE,20
RE, 21
RE,3
RE, 3
RE, 32
RE,4
RE, a1
RE,42
RE, 4
RE, 44
RE, 45
RE 46
RE,S
RE,6
RFLG
RLUP
RS§JI
R8RU
RSYRY
RUB
RUBY
RUNAL
RVYMP
RWRET

RNTMO
Rei
8¢
84029
8AC
SaAM
SAVY

SAVY

SAV2
SAV3
SAVA
SAVAC
SAVY
8C

SCANX
SCNT
SCORA
SCORE
SCRET
SC,1
sC,2
SC,3
SEARC

epi705
ee172)
oeorel
eedley
283383
003313
003327
23331
203347
20335y
083362
203373
2034020
223402
eedap7
203434
003417
00342}
003427
002166
eged1!l
eeesyy
003477
eges24
288645
208664
01744
2R4653
eeear7s

2001606
e@ai746
epip42
P41l
205557
ee3635
000243

000244

peo24s
eeRz40
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