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ABSTRACT

The Moving Head Disk Diagnostic Program is a hardware diagnostic for
the 4046 moving head disk controller and adapter logic. It is assumed
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0y $} 1. ABSTRACY

ng ' . THIS PROGBRAM 18 A HARDWARE DIAGNASTIC FOR THE
"9 . 4046 MNVING HEAD DISK CONTROLLER AND ADAPTER
10 ? LOGIC., YT IS ASSUMED THAT THE DISK TERMINAL
11 ' IS FUNCTTONING PROPERLY.

12

13 ! 2, REQUIREMENTS

14 ! 1. NOVA FAMILY CENTRAL PROCESSOR

15 ? 2. MINTMUM OF 4K REAN/WRITE MEMORY .

16 ' 3. 4M46 MOVING HEAD NISK CONTRNL 5

17 ’ 4, 4Mm47,4048,4049 NR 4057 E

18 ' _ DYSK ADAPTER 4

19 ’ ®. 1 TD 4 NDISK TERMINALS

2@ ? 8., TELETYPF AND CONTROL

21

22 ) 3, OPERATING PROCENURE

23 ’ 1. LOAD 1ISING THE BINARY LNANER

24 ’ », STARTING ADPRFSSES

25 ? SA%2= TN IDENTIFY DISK TYPE

26 ' PROGRAM THEN PRNOCEEDS TN 4@n,

27 ' €Ad4~ SFT DISK MONTROL ADNDRESS TO 33
28 ’ SA%= SFT DISK CONTROL ADDRESS TO 73
29 N SA4PP= START DIAGNOSTIC

3 ’ 3. THE PROGRAM PRINTS "PASS" FOLLOWING EACH
31 ? COMPLETE PASS THROUGH THE TESTS,

32 ' 4, SWITCH SETTINGS C

33 ! Swas FROM ERROR, GO YO NEXT TEST,

34 ? SWis INHIBYT TELFTYPE PRINTING,

35 ? SW2s PRINT FAILURE RATE,

16 ? SW3= RFCALTBRATE DURING SCOPE LONP

N7 ! Swaz { SEC DELAY IN SCNPE LONP

38 ’ SwWS=f= UNIT # FOR RECAL DURING SCOPE LNOP
19 .

40 ! 4, ERRNRS

41 ! WHEN AN FRROR TS DETECTEN THE PRNGRAM HALTS,
a2 ’ (AC3) POTNTS TN THE LOCATION FOLLOWING THE

43 ’ ERROR HWALT CALL "EWALT", CONSULT THE COMMENTS
44 ) AREA OF THE NPIAGNOSTIC PROGRAM LISTING FOR

45 ] CLUES ANP POSSTIBLE CAUSES OF THE FAILURE,

46 ’ PUSHING CONTINUE WYLL CAUSE THE PROGRAM TO

47 ’ PRINT THE (AC3) AND ENTER A SCNPF LONP,

48 $ SEY SW? TO CAUSE THE ERROR RATE (g=172%) TN BE
49 ’ PRINTED, SET SW@ TO EXIT FRAM THE SCOPE LNOP
50 ) AND PRNCEEN TO THE NEXT TEST.
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SOME SCOPE LOOPS WILL REMUIRE A RECALIBRATE '

TO INITIALYZE THE DISK DRIVE FOLLOWING A FAILURE.

SET SWITCH 3 TN INTRODUCE THE RECALIBRATF, THE

UNTIT TO BE RECALYBRATED MUST BF SET INTO SWITCMES ‘l'
% AND 6, '

TESTS THAY PERFORM A RECALIBRATE HAVE A 2 SEC,
NMELAY RUTLT INTO THE SCOPE LOOP AS PROTECTION
FOR THE DISK DRIVE ELECTRONICS, SFT SWITCH 4

TO INTRONUCE AN ADPITIANAL 1 SECOND DELAY NURING
THE SCONPF LONP,

IN GFNFRAL EACH SUCCFESSIVE TEST ASSUMES ALL

PREVIOUS TESTS WORK, BYPASSING ERRORS

CAN RESULT IN CONFUSING SITUATIONS %
IN THE SETUP OF MORE CNAMPLEX TESTS,

5. DISK PACKS A

ANLY USE DTSK PACKS FORMATTEN BY THE DGC DISK .
PACK FORMATTER PROGRAM, THE DIAGNOSTIC PRAGRAM

WILL WRITE OVER MOST OF THE DISK SURFALE,

THE FORMAT MODE IS NNT CHECKED,
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faRQapy .

nr5771
pmE251
AN2MPE8
nA2244
amg248%
nap4gn

aNpMm4s
PAAM4R
nopaQAn
araman
voapagn
ZANAQAD
prAnQAN

PAAAPA
pApAQR
1020
140000
anpopy
pnapmp?2
AMANDR 4
poamyn
popmIN
nmgm4an
VRALLAN
pap2pn
PRR AR
wriman
mAnn
nR4npn
rigopn
a2annn
NeAMS 4

177775%
177773
177767
177757
177737
177877
177877
177377
176777
175777
173777
187777
1%7777
137777

em6231
emg232
nnE233
emE6234

.LOC
IRET
INIT
JMP oTS
JMP #1833
JMP #1873
T8? START
LLOC 45
EGGS
FGGS? n
]
~
]
m
WTHS o
AQOQBNA
1an@anp
140209
UNTBITE ¢
KB14: 9
KB13s 4
KB121t 10
kBt o0
kBi1@: AQ
KBQs 12"
KBARs 20
KB73 a9
KB& 2 127m0
K85t on0Q
KB4 4000
kB33 1p7@0
KB23 2000
KBis, Tle
78141 177775
78131 177773
7B12!? 177787
2B111 1777%7
2B1@1 1777%7
7891 177677
788¢ 177577
7B71 177377
7883 178777
7B53 17%777
7842 173777
2832 167777
2B23 157777
7B11 137777
TRCL? RECLM™
RECL ¢
RECL?
RECLY

PINTERRUPT RETURN
PINITIALIZE

160 YO 4n0

PSET ADDR TO 33
7SET ANDR TO 73

JHEN FLAG

JDEVICE CONE THIS RUN
INAT USED

14 OF PASS THIS RyN
JRETURN ADDRFSS
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13 8n132 017777 £@17: 17777
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16 20134 210421 RITY niM421 &@
17 67135 721742 RIT2: m21042 %

18 noyiN6 0242124 RITA? m42174
19 nnid37 123212 RIT8!? 104219
2@

21 00142 252525 C2828: n52525
22 Am14d41 1925252 5252 125282
23 pm142 123456 RANDNAME 123456
24 MP143 1234568 RELRAN? 1213456
25 ¥n144 A2u%pm TEMP: n

26 AM145 2a%pmpm TIMES ”

27 #7146 ¢2anam TIMEYL: a

28 wM147 pR20pA KDOW POBR o, n

» N

29 MA1%A ANGAAA DTYPF: 0 1@SCART, 1®2311, 1522314

30 wr1%1 A7AMpt NDSKS: mpopoy 1198UNTT B, 1421, 132, 1223
31 an152 acgegm TESTHE N ! Mgy = UNIT &

32 P0183 AAaMAM (INUMS o | ! 14=1% 3 UNTT &

33 aM154 #*p0n33 CDSK: 33

34 pn155 aegnem CYLS n

35 21586 nAAMAM HEAD? ]

36 nagK7 onpmpn SECT: o

37 am162 p”68n7 RLUFF? PRGEND

38 am1fy 1ROM3IT MSKY3 167037

39 am162 AR2M33 DPTYO! "608733

AD OMY{RY 177700 MSK2S 177729

A1 nr1A4 z72pAam TTRCNT: 7 &
42 AP1A5 2N5A3% STALLE ,STL
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I8 nM22 n74Mam N7 AK? 74707

39 ANANSR F14pKE, TU+3

32 a?221 1747030 C174K: 174p0Q

33 PApNTIN CLOPABKEAR

34

35 nm222 #24747 RERIN: 1 DA {,FGGS+!
36 ¢P223 p2p17R L.DA m,C3%
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38 pe225 pm2248 JMP @IS77%

39 em226 r72244 JMP @183%
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WoE243
2AMEN3IN
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ARG250
AnrK247
ANG227
pAG23NM
w6231
Wm6232
nmE233
nnEe234
ZME235
nnE238
nA6246
WnHa251
PMeo258
nNE238
nme257
pMmE260
VMEDE 1
aM6253

T.WATTE L WAIT
1.8SEK? ,SSEK
T.RCA: ,RCLA
T.RC1: ,RCL1
T.RC23  ,RCL2
1.RC31 ,RCLY
T.IWT: L IWT
1,ADSKS ,ANSK
ISFT:  ,SET
1.SETP: ,SETP
1.8TUPs ,SETUP

T EHAY LEHALT

T.LON: ,LNOP
Y$33s  ,.S33
Ts73:  ,873
1.8¢ . SK
ICRLF: CRLF
TMFSS: MESS
TJINT:  LINI
T.FH1: LEH1
1.0t  .DORW
TRANS RaN
TGEN:  GEN
TREAN: _READ
TwPT: | WRITE
TCHK e »CHEPK
TDNST  ,DOSFK
T.LD? LUPP

"DHSR SETUP=JSR @],STUP
"Ongh  SETPis 1SR e1.SFTP
“DUSR FHALTsJSK O].EHA
POUSR  LoNP=JSR el.LOAR
,DUSR  NSKPa33

.DUSR FHLTaJSR #T,.FH1
JOLSR LONPNs ISR @I, LM

MESSAGESJSR OIMESS
PCRLFEJSR SICRLF
WATT=JSR 6T, WATT
SSFEK®.ISR @1, SSEK
RECLA=JSR 8I,RCH
RECL1=JSR 8I,RCY
RECLO®JSR #I,RC2
RECL3=ISR @I _RF3
TTRWTSJSR @1, IuT
RANSK=z ISR 8] ANRSK
SEFKeJSR 61,8
INTT=JSR ST, INT
GENDATEJSR PIGFN
READSJSR #TREAD
WRITFEJSR SIWRT
CHECK=JSR @ICHK
NOSEK=JSR @INOS
NORW=JSR €1,N0

LENT

.
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PAgapt
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A24MBM
123424
nn6232
rR2877

822159
n24m61
1234024
pM6233
WR26K77

7222151
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123424
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STARTS

At

Ap1

.L0C 47@
IMP L e1

LDA {,FGRS
MOV 1,1,82R
JMP A,
LDA a,DTYPE
MOV m,0, SNR
INIT

JIMP Ap
SURZR 1,1
STA 1,DTYPE

LDA 2,NDSKS

MOVR @a,@2,87C
RECL®
TORSY

Lol ”,NDSKS

LDA 1,KB14
AND 1,m,82R
RECLY

TORST

LDA A,NDSKS
LDA ¢,KBY3
AND 1,0,8ZR
RECL?2
TORST

LOA @,ND8KS
LDA 1,KB12
AND 1 ,0,8ZR
RECL3

'IF PARAMETERS NOT YFT SPECIFIFD

1DO YT NNW,

PUNIT m» SPECTFIED 2

'YES, RECALIBRATE TT

JUNIT { SPECIFTYED ?
1YES RECALIBRATE IT
JUNIT 2 SPECYFYED ?
I1YES, RECALIBRATE T7Y
SUNIT 3 SPECIFIEP ?

1YES, RECALIRRATE IT
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PAE243

an6241
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783733
AME242
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ZPr6941
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121N 4
»P6242
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7R24313
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12720
wR2MA3]
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pPn6242
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Afs

A3

A4t

AS?

AG?

A7

AB1

SETUP
SKPDZ o
EHALTY
LOOP

SETUP
SKPBZ n
EHALT
.00OP

SETUP
SKPB?Z
EHALT
LLOOP

DSkP

SETUP
SKPD?
EHALT
.00P

NSkpP

SETUP

NIA o,n

MOV ®,n,SZR
FHALT

LOOP

SETUP

PIR @,NSKP
MOV #,7,S2ZR
FHALT

LONP

SETUP
PIf ®,NSKP
MOV A,0,87R
FHALT
LONP

SETUP
ADC 0,0

NOR ®,NSKP
NIB 1,NPSKP
SURZ¥ 1,m,S82ZR
EHALT

1.ONP

ICHECK SELD RUS LINE
ISKIP TF LINE HIGH
PDSKP HAS SELD GROUNDED,

ICHECK SELR BUS LINE
JSKIP TF LINF HIGH
IDSKP HAS SELB GROUNDED

PCHECK DYSK PACK
PSKIP TF BUSY n
$MDP BISY® STUCK QN

BLlISY

ICHECK DYSK PACK DONF
PSKIP IF .DONF o
1UDP DONE"™ STUCK ON

FICHECK 1/0 DATA LIMNES
}DTA TN NEVICE @

PGROUNPEN DATA LINE(S)

JCHECK CA REGISTER FNR
PZERNS AFTER WRESET™
PPNSSIALE FATLURE OF
JOR THE REGISTFR,

"RESET™

1CHECK DYSK ADPRESS REG,
1IFOR ZERNS FOLLOWING INRST
JFAILING REGISTER YC OR
IPNSSIRLE FATLURE OF "RESETY
JOR "RESET s§",

ITRY TN LOAD CA WITH

tALL ONES

PLOAD CA REGYSTER

IREAD YT BACK

JICHECK "PRP DATOB",
I"NPNATIR", CA REGYSTER,
PAND DATA PATH THRU Myx's,
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a0520
P52y
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wm523
AnS24
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AnENY
L BB
nn532
27533
an534
ARSIY

2”536
ea537
pm54a
nns541
pm542
543
prbad
nes545

nn546
prs547?
pm552
nn551
rn552
2758y
an5%54

pe58%5
an586
an5R7
Ar580Q
LB
AN5R2
583

LMAIN

AnE241
172000
nR273%
PR6A3JY
125004
nn624°
pRE243

nAB24\
{m2nan
vR3M33
nR5433
129572234
AME242

nAN241
102000
2683M33
WAB433
122414
nme2492
Nn6243

7m6241
172700
PR27M33
PR2R77
PrB5433
125M04
2Mm62492
PMmME243

nwa524
{renpn
263733
»"R2877
286433
125704
prE242
An624%

rM6241
172820
082033
p85433
192414
aMER42
Am6243

Pn62414
pro@MEn
8273y
0A5433
122414
AN6242
aN6243

AQt

A{og

Af1s

AL21

A3

A4

A153

SETUP

ADC o,n

noB8 o,bskp
PIC 1,N8KP
MOV 1,1,82ZR
EHALTY

LOOP

SETUP

ADC o,n

nOC &,NSKP
NIB 1,DSKP
MOV 1,1,982ZR
EHALT

SETUP
ADE 0,

noc m,NSKP

NIC 1.,PSKP
SUR% {,0,SZR
FHALT

Lonp

SETUP
ADC 0,0

noA a,nSKP
TORST

PIR 1,NPSKP
MOV 1,1,8ZR
EHALT

l.OOP

SETUP

ADE n,@

hoC o,DSKP
TORST

hIC 1,NSKP
MOV 1,1,82ZR
EHALT

.OOP

SETUP

SURZL o,n
noR o,nsw«p
NIB { PSKP
SuB# 1,0,8ZR
FHALY

LOOP

SETUP

LDA 2,KB14
noB a,NDSKP
DIR {,NSKP
SUR% 1,0,82R
FHALT

LOOP

1SEE IF DOB LOADS

IJDISK ADNRESS REGISTER
ILOAD CA REG,

JREAD PISK ADDR REG,

$IT SHOULD STILL BF ALL o's

1SEE IF DOC LOADS THE
1CA REGISTER

1LOAD DISK ADPDR REG
IREAD CA REGYSTER

1CA REGISTER SHQULD
IREMAIN ALL ZERO

'SFE IF THE DISK APDRESS
IREGISTER FXISTS

PLOAD IT WITH ALL 118
IREAD IT BACK

ICHECK REGISTER AND
1DATA PATHS THROUGH

ITHE MUX'S

1SEE IF YORST WILL

JCLEAR THE CA REGISTER
PLAAD IT WITH ALL 1°'S
JCLEAR IT TO ZERNS (RESET)
IREAD IT BACK

PSEE IF TORSY WILL

ICLEAR DISK ADDPRESS
IREGISTER, LOAD ALL 1°'S
ICLEAR TO 7EROS

!READ BACK

1(81,82,%4,588,ARE CLFAREN
PVIA "RESET" THRU "RESET 8")

JTEST CA REGISTER FQPR
PSINGLE { BITS

ILOAD "CAgSN

JREAD CA REGISTER
1ACQsGNAON

JAC{uBAD

JTEST CA REGISTER FOR
PSINGLE ¢ BITS

TLOAD "CAL4Y

IREAND CA REGISTER
1ACAuGOON

1AC1=BAD

LRk
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LB
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WMAIN

PR6241
p2p061
nR27A33
u85433
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AN6242
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PA6241
n2pm64
vR2733
n65431
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vMm6242
PME243

nee241
220765
nh2m33
nR5433
122414
nME242
un6243

nrE241
PPyMmER
62733
785433
122414
PMm6242
pM6243

ALS8S

AL73

ALAg

A10¢

A2

A213

SETUP

.DA 7,KB13
DOB »,Nn§up
PIBR 1,P8«P
suBs 1,m,82IR
FHALT

LONP

SETUP

LDA a,KB12
NDOR a,NSKP
RIR 1,NSKP
SURK# 1,9,S87R
FHALT

LOOP

SETUP

LDA m,KBY1Y
NOR A,DSKP
PIR 1,NSKP
SUB# 1,0,S7R
EHALT

LOOP

SETUP

LDA o,kB1Q
DOR o ,NSKP
NIR {,NSKP
SUR# 1,,87R
EHALT

LLOOP

SETUP

LDA D,KBO
DOR m,NSKP
PIA {,NSKP
SUR# {,n,SZR
EHALT

LooOP

SETUP

LDA A,KBA
NOR m,NSKP
NIR 1,NSKP
SUR# 1,0,SZR
FHALT

LONP

ITESYT CA REGISTER
ISINGLE 1 BITS
ILOAD "CAL3M
JREAD A REGISTER
1AC2=GO0OD
1AC1=BAD

ITEST CA REGISTER
PSINGLE 1 RITS
FLOAD "Cago"
JREAD CA REGISTER
1ACa=GNOD
PACL13BAD

JTEST CA REGYSTER
PSINGLE 1 BITS
ILOAD HCAgYM
PREAD CA REGISTER
1AC@EGOON
JACL=BAD -

PTEST CA REGISTER:

PSINGLE 1 BITS
1LOAD "CAtan
IREAD CA REGISTER
PACA=GOOD
PAC1=BAD

1TEST CA REGISTER
1SINGLE 1 RITS
1LOAD "CAQ"

YREAD CA REGTISTER
1ACA=GOOD
JAC{=BAD

JTEST CA REGTSTER
ISINGLE { BITS
ILNAD "CAB"

IJIREAD CA REGISTER
1ACasGNON
PACi=BAD

FoP

Far

FOR

FOR

FOR

FOR




A 0ty

1
ne
"3
74
a5
"6
n7

- m8

a9
12
11
12
13
14
15
16
17
18
19
24
21
22
23
24
25
26
27
28
29
30
B3
12
33
34
35
36
37
18
39
42
41
42
43
44
45
46
47

prel6
en637
prb64n
nneay
pr642
em643
pr644

PR6AS
pr64as
nnbay
prEesp
pmesy
#6582

PP6S3
nmesa
BO655
ARRRE
pn687
gEreB
PMER 1

PAERD
2MeR3
enEKR4
noERS
pRERSG
LAERT
nme?3

@671
pme72
ane73
nrk74
0”675
P67 6
pr6?77

nn72Q
noymy
PAI A2
pAIR3
pn7ma
na725
g7 26

LMAIN

nag241
n2em67
ne2M3Y
2654318
122414
nm6242
Pn6243

nmE241
224033
761433
nh5433
1224414
#m6242

26244
nonmyy
FR2M3Y
#pR5AJD
1722444
nne242
2m6243

26241
voamy2
wR2M3Y
R543%
122414
276242
pmE241

vn6241
62amy 3
»ROMIY
pAR5433%
122414
6242
nne24%3

zn6241
vopRm74
7R2A3Y
85433
122414
w6242
Pm624%

A22:

A211

A24:

A251

A2R:

A27%

SETUP

LDA A,KB?
NOB 2,N8KP
NIR 1 NSKP
SuUB¥ 1,0,82R
FHALT

1LOOP

SETUP

I.DA O ,PSKP
RIR a,NSKP
NIR {,NSKP
SuB® 1,02,S2ZR
EHALT

SETULP
LDA m,KBS

AOR M,NSKP

NIR 1,NS¥pP
SUR® 1,0,S87R
FHALT

Lonp

SETUP

LDA m,KB4
NOR m,RSKP
NIR {,NSKP
SURH 1,2,S87R
FHALT

LONP

SETUP

LOA »,KBY
NOR o, ASKP
NIR {,NSKP
SuR# {,@,S82R
FHALT

1.OOP

SETUP

LDA a,KB?
DOB m,NSKP
PRIR 1,NSKP
SuB# 1,m,S7R
FHALT

L.ONP

'PTEST CA REGISTER
?)SINGLE 1 BITS
1LOAD MCAZ"®

PREAD CA REGISTER
P1ACA=GNOD
PAC1=BAD

PTEST CA REGYISTEPR
PSINGLE { BITS
JLOAD "Cag"

IREAD CA REGISTER
PACAsGOQON
JAC1sBAD

»TEST CA REGISTER
ISINGLE { BITS
ILNAD "CAS"

JREAD CA REGISTER
1ACQ=GNQOD
PAC1=BAD

JTESY CA REGISTER
1SINGLF { RITS
PLOAD "CA4"

IREAD CA REGISTER
1ACQAeGNOD
1ACi{=BAD

1TEST CA REGTYSTER
PSINGLE ¢ RITS
JLOAD "CA3"

IREAD CA REGYISTEPR
)ACA=GNON
JACYIsBAD

" PTEST CA REGISTER

1SINGLE t BITS
1LDAD "CAQ2"

IREAD CA REGISTER
1AC2=GO0OD
FACL1=BAD

FOR

FOR

FOR

FOR

FOR

FQR



a1
a2
a3
na
ns
"6
a7
n8
ng
19
11
12
13
14
15
16
17
18
19
20
21
92
23
24
25
26
27
28
29
10
3
32
33
34
15
16
37
38
39
49
41
42
43
44
45
46
47
48

TIT

wa7a7
em712
ne7 1l
an712
we713
pm714
en715

nP716
pm717
RA720
pr721
am722
pe723
pn724

we725
pr726
n727
pm7 3
am731
pe7 32
Hey Ry

w734
am735
pM7386
wa737
w74
w741
Ay 42

nn7 43
nm744
pn7 45
PMY 46
an7 a7
pr752
wn751

BN782
an753
nn754
RR7 8%
aM7 56
Am7 87
no7eR

CMAIN

rn62414
r2pn54
PR2M3I
PR5433
122414
nrE242
©n6243

pme241
172620
nR2A3IN
nwh5433
172414
pR6242
7ME24%

276241
112122
p62M33
nh543%
122414
nnE242
¥n6243

rPR6E241
2240758
nE2M3Y
285433
122414
2M62492
vn6E243

wn6241
no2am7 8
mA2M33
nR5433
122414
vwA6242
nM6243

wn6241
2?2077
nE2M3J
wh5433
122414
276242
PP6243

A2Rt

AR20:

AJmg

A31:

A32:

SETUP

LDA 2,KBY
no8 a,Nskp
NIB 1,NSKP
SuB# 1,2,87R
FHALT

LONP

SETUP

SUBZR 7,
POR @,NSKP
NIR {,PSKP

SUB“ 1.@332R'

EHALT
LoaP

SETUP

ADCZL a,n
NOB ”,NSKP
RIB {,NSKP
SuB# 1,2,87R
FHALT

LONP

SETUP

LDA ®,7B14
DOB &,NSKP
NIR 1,NSKP
SUR# 1,0,S7R
FHALY

LOnpP

SETUP
LDA ®,7B13
NOR M ,NSKP
PIR 1,DSKP
SURH# 1,0,S7R
EHALT

LONP

SETUP

ILDA @,7B12
NOR M,NSKP
NIR {,NSKP
SURK 1,0,SZR
FHALT

LOOP

JITESYT CA REGYSTER
PSINGLE ¢ BITS
YLOAD "CA™

JREAD CA REGISTER
1ACA=GNAD
tAC1eBAD

PTEST CA REGISTER
PSINGLE 1 BITS
ILOAD "CaAg"

PREAD CA REGISTER
1AC@3GNOD
1AC1=BAD

ITEST CA REGISTER
1SINGLE o BITS
1LOAD 177776
FREAD CA REGYSTER
YACQ=GNOD
PAC1=BAD

1TEST Ca REGISTER

1SINGLE o RITS
ILNAD 177775
IREAD CA REGISTER
1AC2=G00D
JACL=BAD

1TEST CA REGYSTER
ISINGLE mn BITS
ILAAD 177773
tREAD CA REGYSTER
1ACQ=GNOD
1AC18BAD

PTEST CA REGISTER
ISINGLE m BITS
ILOAD 177787
JREAD CA REGISTER
1ACa=GOOD
1AC1sBAD

FOR

FQOR

FOR

FOR

FOR




A Pasd

B
n2
a3
"4
235
n6
n7
28
ng
12
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
3@
31
32
33
34
385
36
37
318
39
40
41
42
43
44
45
46
47
48

Ar7RY
762
em783
An7 K4
bR7865

pM7 86

am7R7

WeR77A

e”771
emy72
am773
ar774
AB7TH
ar776

22777
pranp
a1gny
r1p?2
p12?3
w1024
pteand

n12926
a1eay
ARR N
pLztl
r1212
n1@13
r1214

2115
21216
p1o17
r1220
1021
eI1222
w1e23

21024
n1n2s
P1v26
n1e27
wigde
AR MR
RNARY

CMAIN

vM6241
awoe1am
782033
78543%
122414
nmE242
nMmE243

rrP6241
rooipy
nR2M3Y
¢R543%
122414
PRE242
276243

wr624t
vwop1a?
VaE2M3N
wh543%
122414
rn6242
vR62438

nwnE244
ron1Pl
wR2M3 I
rR5433
122414
nwnE242
wmE243

rn6241
non1pnd
pB2233
rR543%
122414
2?6242
nn6243

2M6241
222105
vwhen3y
PR543%
172414
706242
06243

AJ4l

A3SS

A3R§

A37¢

AJA:

A39s3

SETUP

LDA &,72B14
POB a,NSKP
hIB 1,DSKP
SURH 1,0,8ZR
EHALTY

LOOP

SETUP

LDA ®,2B10
NOB &,DSKP
NIB 1,NSKP
SuR# 1,0,S2R
EHALT

1.ONP

SETUP

LDA m,789
POB o ,NSKP
NIR 1,PSKP
SuR# 1,2,8IR
FHALY

LoOP

SETUP

LDA 0,788
NOR a,NSKP
NIR 1,NSKP
SURH# 1,0,SZR
EHALT

LOOP

SETUP

LDA a,7B7
noB o,NSKP
NIR 1,NSKP
SuB# 1,0,S2R
FHALT

LOOP

SETUP

L0A n,7B8
nOB &,NSKP
hIB 1,DSKP
SUR% 1,2,87R
EHALY

LOOP

ITESY CA REGISTER
ISINGLE » BITS
ILOAD 177757
JREAD CA REGTSTER
'ACP=GOOD
JAC1=BAD

JTEST CA REGISTER
ISINGLE 2ERD BITS
'LOAD 177737
JREAD €A REGISTER
JACQsGOOD
JAC13BAD

JTEST CA REGISTER
)ISINGLF 2ERO BITS
ILOAD 177877
IREAD CA REGISTER
'ACReGOON
1AC1=BAD

ITEST CA REGISTER
ISINGLE o RITS
ILOAD 177577
JREAD CA REGTISTER
TACQsGNON
JACY{sBAD

ITEST CA REGYISTER
ISINGLE & RITS
ILNAD 177377
JREAD CA REGISTER
1ACRA=GOOD
JAC1=BAD

JITEST CA REGISTER
1SINGLE ZERO BITS
ILOAD 178777
JREAD €A REGISTER
1ACasGNON
1AC12BAD

FOR

FOR

FOR

FQOR

FoP

FOR



A At a4

a1
ne
A3
"4
25
n6
a7
n8
a9
10
11
12
13
14
15
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17
18
19
20
21
22
23
24
25
26
27
28
29
12
31
32
33
34
35
36
N7
38
39
42
41
42
43
44
45
46
47
43

B1e33
r1034
21235
P1036
w1237
21240
n1pdy

prpa
P1943
AR XY
w145
21046
n1a4ay
ginSe

AN 3
n1e%N2
1283
r10%4
21255
n1286
n1z87

P1ERp
AL
RN Y]
c1263
w1064
1265
n1PR6

01667
21070
€127
wie72
e1e73
p1¢74
?IG75

z1076
21077
a1100
bifoyg
1102
n11n3
pi174

LMATIN

nmé241
20106
pR2033
nR5433
1722414
"M6242
6243

?#m6241
n2e127
wREgn33
@R5431%
1922414
An6242
nr6243

rr6241
r2G110
#82m33
PR5433
122414
nN6242
nr6243

erE24 Y
n2pe1
7R2N3}
pR543%
172414
wmE2472
“wMmE243

AME241
20112
HER2A3N
ak5433
102414
pMe242
w6243

wn6241
172229
nR2733
65433
122414
wmE242
nME241

Adont

A4

A421

A4l

Ada;

A4N:

SETUP

LDA 0,785
NDOB n,NSKp
DIB 1,NSKP
SuB& 1,0,82IR
EHALT

LONP

SETUP

LDOA 7,7B4
noB A,NSKP
NIB {,NSKP

SUR# 1,2,S8ZR

FHALT
LooOP

SETUP

LDA 2,783
NOR »,NSKP
NIR 1,D8KP
SUB# 1,m8,5ZR
FHALT

LOoP

SETUP

LDA 7,282
noBR M,NSKP
PIB {,NSKP
SUR® 1,04,S7R
FHALT

LOOP

SETUP

LDA m, 7B
NOR a,NSKP
RIB 1,NSKP
SUB# 1,2,82IR
FHALT

LooOP

SETUP

ADCZR o ,n
NOB a,NSKP
NIB ¢,NSKP
sSuB# 1,0,SIR
FHALY

LODP

ITESY CA REGISTER
1SINGLE ZERO BITS
ILNAD 175777
IREAD CA REGISTER
JACA=GOON
JAC1=BAD

ITEST CA REGISTER
ISINGLE o RITS
ILNAD 173777
fREAD CA REGISTER

1ACPaGOOD

1AC1sBAD

JTEST CA REGISTER

ISINGLE o BITS
ILNAD 167777
IREAD CA REGISTER
1ACA=GO0D
PACL=BAD

ITEST CA REGTSTER
ISINGLF ZERO BTTS
TLOAD 157777
IREAD FA REGYSTER
1ACa=GOON
1AC1=BAD

PTEST CA REGISTER
JISINGLE » BIT
ILAAD 137777
JREAD CA REGYSTER
1AC2eGA0ON
1AC1sBAD

Y)TEST CA REGISTER
1SINGLE ZERO BIT
1LOAD 977777
JREAD CA REGISTER
1ACQ=2GN0ON
tAC1=BAD

FOR

FOR

Fom

FQR

FOR

FOR




A REYH

21
ne
"3
n4
N5
il

a7
LT
ng
10
11
12
13
14
15
16
17
18
19
2a
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
A6
37
38
39
41
41
42
43
a4
45
46
47
48

112§
n1106
p11a7
1110
nr11
71112
m1113

h1114
1115
1116
ne1y7
#1129
w112l
#1122

f1123
1124
n1125
n1126
©n1127
g11¥p
XRIE

w1132
w1133
1134
#1135
1136
#1137
n114a

n1141
21142
1143
n114a
©114%
1146
n1147

p1158p
w1181
g115%2
1153
AR Y
B11585s
21156

JMAIN

na6241
{ma52m
CRINIY
PEEAIY
192414
PnE242
PREL4Y

76241
GORAEM
FRIM3Y
+REA3]
122414
WrH2492
pa6243

26241
Go20Mm61
FHINIY
86433
12241414
FNH242
76243

w6241
Copn62
sR3INIY
PREAJN
122414
nrE2492
n"6243

rne241
220263
nRINII
yvRE43II
192414
276242
vrn6243

n"6241
228M64
7R3IAIY
PRE43IN
122414
ame242
nmE243

A4K3

A4713

AgR:

A49:

ASM}

A1

SETUP

SUBZL m,nm
POC a,DSKP
DIC {,PSKP
SUB# 1,0,SZR
EHALT

LOOP

SETUP

LD 7, KB14
hoc m,NSKP
AIC 1,DSKP
SUR% 1,0,SZR
FHALT

LOOP

SETUP

LDA o,KB13
roe a,NSKp
hIC 1,NSKP
SUR#® {,m,S7R
FHALT

LONP

SETuUP

LDA 2,KB12
NOC a,NSKP
PIC 1,PSKP
SUB# 1,0,S8IR
FHALTY

LONP

SETUP

LDA 7,KBYY
noC a,NSKP
AIC 1,NDSKP
SUR® 1,2,SZR
EHALT

LODOP

SETUP

.LDA 7 ,KB1Q
noe o,N8KP
hIC {,PSKP
SUR# 1,0,8ZR
FHALT

LOonP

ITESY DISK ANDRESS
1FOR SINGLE { RIT
'LOAn "sC1ll

JREAD RACK
JACRsGOON

1AC1=BAD

ITEST NISK ADDRESS
FFOR SINGLE { BITS
JILOAD ngcon

IREAD RACK
1ACR=G00N

1AC1=BAD

ITEST NISK ADDRESS
IFOR SINGLE t RITS
TLOAD "SC4"

PREAD RACK
1ACG=GNOD

JAC1aBAD

1TEST NDISK ANDRESS
JFOR SINGLE ¢t RITS
ILNAD "sSCan

tREAN RBACK
tACa=GN0ON

JAC1=BAD

ITEST NISK ADNDRESS
JFOR SINGLE { RITS
’LOAD "s’"

IREAN BACK
1AC2=GO0OD

1AC1=BAD

JTEST NISK ADDRESS
J1FOR SINGLE { RITS
JLOAD n§on

JREAD RACK
JACAsGOQON

1AC13BAD

REGTSTER

RFGISTER

RFGISTER

RFGISTER

REGISTER

REGYSTER



‘A 0016

71
a2
a3
n4
n5
n6
"7
ne
"9
10
11
12
13
14
15
16

17

18
19
20
21
22
23

. 24
25

26
27
28
29
3n
11
32
13
34
35
36
37
38
39
40
a1
42
43
44
45
46
47
48

pL1S7
w1162
p1161
P1162
01163
w1164
71185

#11A6
2Yv1R7
n117¢
n1171
n1172
21173
21174

7?1175
ni176
w1177
n12m@
premy
n12m2
21203

n1274
w1275
71276
1277
w1214
Fi1211
71212

71213
n1214
71215
niete
1217
r1220
w1221

n1222
w1223
n1224
n122s
1226
71227
p123¢p

WMAIN

an62414
r2eme’s
REINIY
#FEA3D
122414
rn6242
wr6243

wm6241
HPNABR
#RIMJII
vhH433
19z414
nwnE242
vME243%3

aAn6241
woume?
?83P33
766433
172414
FME2492
vnE243

776241
poro7M
PR3INIY
R643%
122414
hH242
w16243

26241
#nopMzy
PR33Y
HR6433
192414
PM6242
pMEL 43

wn6241
PP200792
"R3IN3IY
HR6EA3Y
122414
276242
FAE24%

A543

ABS5:

A56:

AS57:

SETUP

LDA 7,89
nac »,DSKP
PIC 1,DSKP

SURH 1,0,S7R

EHALT
LooP

SETUP

ILDA ®,KBA
noc M,DSKP
NIC {,NSKP
SUR% 1,2,SIR
FHALT

LOOP

SETUP

LDA a,KB?
Dot o,NSKP
NIC 1,DSKP
SuR# 1,m,87R
EHALTY

LONP

SETUP

LDA 7,KBR
noC =,NSKP
PIC 1,NSKP
SUR# 1,2,87R
FHALT

LOOP

SETUP

LDA ?,KBS
poc m,NDSKP
PIC 1,NSKkP
SuB# 1,n,S2R
FHALT

.00P

SETYUP

I.LDA ®&,KB4
npec m,NSKP
nIC 1,PSKP
SUR%® 1,n,SZR
FHALT

LonpP

STEST DISK ADORESS
1FOR STINGLE § BITS
FTLOAD "San

PREAD IT BACK

"1ACQA=GNON

JAC{sBAD

ITEST DISK APDRESS
1FOR SINGLF 1 BITS
'LnAD "SR“

PREAD IT BACK
1ACA=G00N

1AC12BAD

ITEST NDISK ANDRESS
IFAR SINGLE 1 BITS

CJLOAD tHAQY

IREAN IT BACK
PACR=GNOD
1AC1sBAD

STEST NISK ADDRESS
JFAR SINGLE 1 RITS
ILNAR YHDOYW

IREAD BACK
1ACP=GNON

PACL1=BAD

JTEST NDISK ANDRESS
IFAR SINGLE 9§ RITS
FLNAD "HNDQY

IREAD 1T BACK
1ACA=GOON

1AC1=BAD

ITEST NISK ANDRESS
IFOR SINGLE 1t RITS
'LnAh anBu

JTREAD IT BACK
1ACasGAON

$PAC1=BAD

REGISTER

REGISTER

RFGISTER

RFGISTER

RFGTISTER

REGTISTER




A PPY7

721
ne
"3
A4
1]
A6
27
"8
a9
10
11
12
13
14
15
16
17
18
19
2a
21
22
23
24
25
26
27
28
29
33
31
32
33
34
35
36
37
38
39
49
a1
42
43

44

45
46
47
48

w1231
w1232
1233
P1234
n1235
61236
n1237

n124n
p1241
Q1242
71243
n1244
p1245
P1246

¢1247
w1250
#1251
rn12%52
#1253
r1254
w1255

V1256
1257
#1262
K1261
pw12R2
#1263
n1264

n1265
n1266
1267
p1270
w1271
21272
w1273

w1274
n1275
21276
p1277
2137¢
21374
213m2

LMAIN

PME241
z2nmy 3
PR3INIY
PAEA43T
12244 4
Pn6242
pmEL 4l

xwn6241
W2nny 4
PRINIY
7h6433
1922414
260242
nr6243

rr6241
voans4
ne3N3y
wh6433
122414
rr6242

rn6243 -

nng241
{2820
nR3N33
hR6433
122414
nwm6o242
AM6E243

nwn6241
122120
ne3M3y
122414
vm6242
nwn6243

an6241
7zopors
¢R3INIY
nR6A4A3J
122414
Bwn6242
pr6243

ASA}

A591

A6RS

AG1D

A621

A631

SETUP

LDA 7,KB3
POC a,NDSKP
PIC 1,D8kP

SUBH {,2,82R |

FHALT
LoOP

SETUP

LDA m,KB2
RoC o,NSKP
PIC t,DSKP
SURH# 1,a,S7R
EHALT
LONP

SETUP

LDA n,KR1

nOC M,NSKP
NIC 1,NSKP
SUB¥ {,d,SZR
EHALT

LOOP

SETUP

SURZR 0,n
noe o,NnSKp
NIC 1,DSKP
SUR® 1,0,S7R
EHALT

L.OOP

SETUP

ADCZL o,n
nOC a,NSKP
pPIC 1,RSKP
SUR#¥ 1,2,87R
EHALT

LonpP

SETUP

LDA »,72B14
noc =~,DSKP
PIC {,NS8KpP
SUR% 1,2,87R
FHALT

LOOP

ITEST NISK ANDRESS
PFOR SINGLE ¢ BITS
TLOAD "KDiAB"

IREAD IT BACK
rPACO=GNOD

JAC18BAD

JTEST DISK ADPDRESS
PFOR SINGLE ¢ RITS
PLOAD "FORMAT®
PREAD TT BACK
1ACB=GNON

1AC1mBAD

$TEST NDISK ADDRESS
1FOR SINGLE ¢ RIT
ILOAD "pyn

TREAD IT BACK
1ACQA=GOQN >
JAC1=BAD

PTESY DISK APDRESS
PFAR SINGLE 1 BITS
PLOAD ¥Dan

JREAD IT BACK
JACA=G00D

1AC1=BAD

PTEST DISK ANDDRESS
1FOR SINGLE o RITS
1"SC1"sg
SREAD THE REGISTER
JAC2=G00N
1AC1=BAD

JTEST NDISK ANDRESS
JFOR SINGLE % BITS
1"sCc2" 3 @

IREAD REGISTER
1ACQA=GNOD

JACY{=BAD

REGIEISTER

REGISTER

REGISTER

REGYSTER

REGYSTER

RFGISTER



A %018

21
a2
23
n4
a5
76
a7
08
n9
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
36
37
38
39
40
A1
42
43
44
45
46
47
48

#1303
01304
11375
B1306
21307
p1310
21311

n1312
w1313
M1314
#1315
21316
61317
2132¢

71321
01322
n1323
#1324
71325
n1326
w1327

21330
n1331
21332
%1333
“13%4
P133%5
w1336

n1337
A1344¢

n1344

n1342
21343
21344
ne1345

n1346
n1347
P1350
21351
n1352
#1353
1384

TMAIN

nN6241
n2pn7 6
ARINIY
weE433
192414
em6242
PmE6243

PmE241
22RR7Y
nRINII
P86A433
122414
amE242
pn6EN4Y

nnB241
n2a1anm
~A3M33
PnE643I
192414
nne242
MA6243

PP6241
n20101
nEINIY
n6643%
192414
#MNE242
006243

nReaD 41
nworLa2
AR3INIJ
NREAJN
192414
rN6242
2n6243

nA6241
7201023
w6333
"R6433
172414
EM62492
“wn6243

AS4t

A683

AGA?

A67:

AG8:

AB9:

SETUP
LDA ®,2B13
noc o,NSKp
NIC 1,NSKP
SURH 1,0,S2R
EWALT

LOOP

SETUP

LDA 72,7812
noge ~,NSKP
PIC 1,PSKP

SuB® 1,0,87R

FHALT
LOOP

SETUP

LDA 7,7B11
nOC o,NSKp
DIC {,NSKP
SuB® {,8,87R
EHALT

LONP

SETUP

LDA n,7B12
POC @,DSKP
nIic 1,NS«kp
SuB# 1,02,S87ZR
EHALY

LONP

SETUP

LDA »,7B9
noe o ,NSKP
DIC 1,NSKP
suB# {,2,57R
EHALT

LOOP

SETUP

LDA 7,788
noc a,NSkp
DIC 1,NRSKP
SuR# 1,8,87R
EHALT

LONP

ITEST NISK ANDRESS RFGISTER
IFOR SINGLF ® BITS

pnsCan = @

JREAD REGISTER

1ACA=GNON

1AC1=BAD

STEST NISK ANDRESS RFEGISTER
JFOR SINGLE o RITS

pnsSCcAan 3 @

IREAN REGISTER

- 1AC@=GNOD

1AC1=BAD

L1TEST NISK ADDRESS RFGISTER

JFOR SINGLE o BITS
pHSL" =z o

!READ REGISTER
1ACe=GNON

FACY{=BAD

ITEST NISK ANDRESS REGYSTER
JIFOR SINGLE 7ERO BYTS

gns2n x m

TREAD YT BACK

TACA=GOON

PAC1=BAD

$TEST DISK ANDRESS RFGISTER
JFOR SINGLE 7ERQ BIYT

'NS‘!I s M

PREAD IT BACK

1ACe=GOON

JAC1=BAD

ITEST NISK APDRESS RFGISTER
FFOR SINGLE ZERO BITS

'"SB“ s M

TREAD YT BACK

1ACAsGOON

1AC1=BAD




A 20868

21
n2
"3
né4
a5
a6
a7
n8
ng
10
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
36
37
38
39
49
41
42
43
44
A5
46
47
48
49
50

n1355
21356
21357
p13k0@
213K/}
21362
21363

1384
71385
1366
P1367
21379
21371
31372

21373
n1374
71375
71376
01377
P147Q
n14amy

21472
214723
21474
P1475
n1476
71427
n141

n1411
?1412
21413
n1414
1415
n1416
w1417

21429
21421
n1422
21423
21424
21425
21426

TMAIN

nn6241
n?2104
ak3IN3I
NRG6A3Y
172414
vh6242
¥A6243

nA6241
f29108
AAIN3I
nA5433

192414
nn6242

an6243

n156241
p2a1n68
FRIAIY
ne6433
122414
nne24°2
ANE243

pmb5241
2107
283233
286433
122414
nmE242
nm6243

PRE241
aosa1ym
n83INII
iR6433
192414
wMmE242
#6243

¥Mm6241
nop111
283033
286433
122414
276242
AA624)

A7 3

A711

A7313

A7 413

A75%

SETUP
LDA 7,287
hOC o,D8XP

NIC 1,PSKP

SuUB# 1,02,82R
FHALT
I.OAP

SETUP

LDA 0,788
not a,NSKP
PIC 1,DSKP
SuR# 1,n,82R
EHALT

‘LOOP

SETUP

LDA »,7B%
DOC A ,NS8KkP
DIC 1,NSKP

. -SUBR# $,n,SZR
- EMALT

LOOP

SETUP

LDA &,7B4
noc &,NSKP
NIC {.,PSKP
SuBR# 1,2,8ZR
EHALT

LODP

SETUP

LDA o,7B3
hoL a,NSKP
NIC 1,NPSKP
SUR# 1,@,87R
FHALT

LOOP

SETUP

LDA 7,782
DOoC ”,DSKP
nIC ¢,Nh8KP
SURY 1,0,SZR
EHALT

LOOP

LENT

ITEST NISK APDRESS REGYSTER
JIFOR SINGLE @ BIT

JHHDI" = @

JREAD YT BACK

1ACa=GOOD

PAC1=BAD

ITEST NDISK ANDRESS REGISTER
IFNR SINGLE o RIT

I"HD2" 8 D

IREAD YT BACK

tACB=GO0D

JAC1sBAD

PTEST NISK ADDRESS REGISTER
IFOR SINGLE ZERD BTTS
I"HD4" = @

JREAN IT BACK

1ACasGOON

TAC1=BAD

JTEST NDISK ADDRESS RFGISTER
ITFOR SINGLE » BIT

’“HDQ" s a

TREAD IT BACK

JACasGOQON

JAC{=BAD

JTEST NISK ADDRESS REGISTER
TFOR SINGLE # RIT

PPHDI6" = O

JREAD IT BACK

1AC@=GNOD

1AC1sBAD

JTEST DISK ANDRESS REGISTER
JFOR SINGLE ZERO BYTS

JRFORMAT" = 0
JREAD IT BACK
1ACp=GOOD
PACL{=BAD



21
nQ
"3
24
25
6
a7
n8
29
10
11
12
13
14
15
16
17
18
19
22
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

7Q2@

R1427
n1432
#1431
21432
01433
Pi434
#1435

w1436
n1437
71440
n144]
v1442
21443
p1444

p1445
@446
w1447
v14%p
B14%4
?14%2
01453
"1454
21455

1456
71457
214569
01461
#1462
1463
#1454
?14AK5

n1486
01487
21470
w1471
n1472
71473
p1474
01475
71476
21477
21500

LMAIN

nng241
n22142
n83P3Y
n86433
122414
AM6242
fN6243

nR6241
172220
283233
266433
172414
6242
2M6243

1224an
vm6237
2827233
n65433
122414
ARG242
nwng24%
171404

pABT7Y

226237
283733
256433
122414
nAB242
2n6243
171474
a2Q771

P”"6241
172407
730134
ar2733
272733
272233
aR2M33
285433
125704
pNE242
nN6243

A78%

A77%

A7RS

A793

ABal

SETUP

LDA »,2B1
noc a,NSKP
PIC 1,D8KP
SUR# 1,0,8ZR
EHALT

LOOP

SETUP

ADCZR o,n
NOC 7,NSKP
PIC {,NSKP
SUB# 1,2,8ZR
EHALT

LOOP

SUB a,n

JSR @ISET
NOB A,NSKP
NIB {,DSKP
SuUB# 1,0,SZR
FHALT

.00NP

INC A,07,SZR
IMP =7

JSR OISEY
nOc m,NSKP
PIC 1,NRSKP
SUR#® 1, OpSZR
FHALT

LOOP

INC 7,0, 82R
JMP =7

SETUP

SUB o,n
1.DA 2,BITY
POR 2,NSKP
NOR 2,NSKP
noB 2,NSKP
NOBR @ ,NSKP
NIR {,DSKP
MOV 1,1,8ZR
EHALT

LOOP

 JTEST DISK ANDRESS REGISTER
_JFOR SINGLF » BIY

PNt = o0

JREAD IT BACK
PACQREGOOD
PAC1=BAD WORD

JTEST NDISK ADDRESS REGISTER

)FOR SINGLF ZERO BTYT
1"Da" = 0

JREAD IT BACK
PACR=GO0D

PAC13BAD

JICHECK CA REGISTER, ALL
IPOSSIALE PATTFRNS
ILOAD CA. :

IREAD IT BACK

JAC=GNON '

JAC1sBAD

$D0 YT ONLY ONCE FOR EACH PAT

INEXT PATTERN

PCHECK DISK ADNDRESS PEGISTER

PALL PNSSIBLE PATTFRNS
ILOAD/READ BACK
1ACR2GNOD

1AC1=BAD

INEXT PATTERNM

1SPECIAL TEST FOR R26%
JIC PACKS, SET RIGHTMOST
IBIT IN EACH PACK WITH
'3 SUCCESS}VE LOADS, THEN
ILOAD 7ERQ, MARGIMAL ‘
JPACKS WILL HOLD THWE ®"in,

ITESTING CA REGISTER
JACo=GNOD
JAC13BAD




A 221 LMAIN

oy

22 p1571 ¢m6241 AB1S SETUP 1SPECIAL TEST FOR 8294

A3 p1502 1724pn SUB o, ' )IC PACKS, SET POSITINN 2
A4 21503 232138 .DA 2,BIT2 P(PIN 9) IN EACH PACK WITH
A5 1504 p72733 DOB 2,NSKP 713 SUCCESSIVE LDADS, THEN
A6 V1505 n72m33 noB 2,D8Kp ILOAD ZEROS, MARGINAL

A7 21506 a72m33 noB 2,N8KP TPACKS WILL HWOLD A wyw

.. M8 p1577 p&2M3Y np8 o,D8KP

79 p1512 pAS543] DIBR ¢(,N8KP ITESTING CA REGISTFR

12 21511 122414 SUB# 1,0,82R PACRaGOON

11 #1512 gm6242 EHALY 1ACY3BAD

12 21513 #n624Y LOOP :

13 o

14 21514 ¢M6241 AB2: SETUP $1SPECIAL TEST FOR m291

15 p1515 1m24p0 “SUB n,n 1I1C PACKS, SET PQSITION 4
16 n1516 w3136 LDA 2,RIT4 $(PIN 2) IN EACH PACK WITH
17 81517 ¢7203%. " 'DOR 2,D8KP 1?3 SUCCESSIVE LOADS, THEN
18 21520 727233 ; - POB 2,NSKP FLOAD 7EROS, MARGINAL

19 21521 a72233 . nom 2,NSkp IPACKS WILL HOLD A "inm,

20 01522 pR2m33 NOB a,NSKP -

21 71523 k5433 PIB 1,NSKpP JTESTING CA REGISTFR

22 1524 122414 SUBR%# 1,0,8IR 1ACQ=GO0D

23 21525 w6242 ERALT JAC{sBAD

24 01526 wmE24% LOOP

25 : ‘

26 81527 »76241 AB3T  SETUP PSPECIAL TEST FOR 8291

27 1532 1m2440 SUR n,n PIC PACKS, SET PQSITINN 8
28 21531 oxp137 LOA 2,R1ITB P(PIN 12% IN EACH PACK WITH
29 p1532 72733 NOR 2,NSKP '3 SUCCESSYVE LOADS, THEN
32 71533 p72m33 NOR 2,NSKP ILNAD ZEROS., MARGTINAL

31 21534 272733 POR 2,NSKP JPACKS WILL HOLD A wynm

32 21535 062733 NOR a,NSKP

33 %1536 n65433 NIR 1,NSKP JTESTING CA REGISTFR

34 61537 122414 SUB® 1,0,87R PACQuG0O0D

35 w1542 ¢M6242 ENALT JAC{=BAD

36 1541 Am6243 LOOP

37

38 21542 m6241 AB4: SETUP $SPECIAL TEST FOR R291

39 71543 1722400 SUR o,n PIC PACKS, SET POSITINN {
a8 n1544 a3n134 LDA 2,RITY P(PIN 5) OF EACH PACK WITH
41 y1545 @e73m33 nOC 2,NSKP 73 SUCCESSIVE LLOADS, THEN
42 p1546 2731733 noe 2,NSKkp JLOAD ZEROS, MARGINAL

43 21547 ¢73m33 nor 2,NSKP JPACKS WILL HOLD A "%,

44 215%2 nA3IM3Y nOC o,NSKP ,

45 P15%1 »&643Y nIC 1,NSKP ITESTING DISK ADPR REG,

46 R15%2 122414 SUBR® 1,0,SZR 1ACR=GO0N

47 21583 an6242 FHALT PAC1=BAD

48 21554 0n6243 L.OOP



A RG22

21
02
"3
4
28
26
a7
ng
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
kY]
31
12
33
34
15
36
37
38
39
47
A4
42
43
44
45
46
47
48
49
52
5y
52
53
54
55

21555
#1556
w15%7
P1589
nI868y
#1562
w1563
w1564
”1585
n1566
71567

21571
@157
21572
71573
#1574
21575
01576
#1577
PI60P
21604
f1622

16”3
71624
vwiems
1606
ni18m7
#1610
p1611
p1612
w1613
21614
v1615

n1616
01617
pnr62p
n1621
n1622
71623
n162a
21625
21626
B1827
w1639
PIE3L
71632
1633
21634
#1635
1636
n1637

TMAIN

BmE241 ABN!
172490
p3E13IS
73233
27323%
n73733
nA3INIJJ
pPrR6A4AII
1272414
276242
Fn6243

0762414
172400
»3p136
n73%33
7737233
n73m33
n8INI
2R6433
172414
uwme2492
wMmBE243

AGS I

PM6241 AB71
12400
230137
¢73M33
a73m33
n73m33
nEIMIY
P86433%
122414
en6242
nr6243

noa147 B1t
n4p4n3
224140
206240
2REMQNM RY, 1t
#R1L43%
192415
AN6242
nN6243
P1P773 RyL28
Wwon77?2
A%N123
143405
nnpaps
»30154
142415
2007714
PrRY62

SETUP

SUR n,0 ,
LDA 2,RIT2 -
nor 2,DSKP
NOC 2,DS8KP
hoc 2,NSKP
noc a,NDSKP
niC 1,DSKP

SURW 1,08,S7R

FHALTY
LONP

RETUP

B o,
LDA 2,BIT4
noe 2,NSKP
noc 2,NS8KP
hocC 2,NSKP
PoC o,NSKP
DIC 1,DS8KP
SUR# 1,n,87R
FHALT

L.0NP

SETUP

Sus n,n
L.OA 2,RIT8
nocC 2,DSKP
noc 2,NSkp
noec 2,NSKkp
nocC m,NSKkP
PIC {,DSKP
SuB# 1,0,S7R
EHALT

LO0OP

LDA n,KDNB
STA n,R1,1
LDA 1,C2825
SETP1

nog 1,0

RIR a,NSKP
SUB# 1,0,SMNR
FHALTY

LONP

157 Bi.y,
L.DA n,R1 .1
LLDA 2,€77
AND 2,0,8NR
JMP R2

.DA 2,CDSK
SuBR# 2,0,SNR
JMP By ,2

JMP B, 1=y

ISPECIAL TEST FOR A291

1IC PACKS, SET POSITION 2
P (PIN 9) OF EACH PACK WITH
13 SUCCESSIVE LOADS, THEN
ILOAD ZEROS, MARGINAL

V’PACKS WILL RETAIN A "n)

$ITESTING DISK ADDR REG.,
)AC@RGNGD
PACY{3BAD

ISPECIAL TEST FOR R20%
1IC PACKS, SET POSITINON 4
P(PIN 2) OF EACH PACK WITH
73 SUCCESSIVE LOADS, THEN
PLOAD Z7ERDS, MARGINAL

JPACKS WTLL RETAIN A "yv,

ITESTING DISK ADNDR REG,
1ACQP=GO0N '
1AC1mBAD

ISPECIAL TEST FOR R20{

JIC PACKS., SET POSITINN 8
PCPIN 12) OF EACH PACK WTITH
'3 SUCCESSIVE LOADS, THEN
JLOAD ALL ZEROS. MARGINAL
JPACKS WILL RETAIN A "yw

JTESTING DISK ADDR RFG,
JACQ=GNOD
JAC1=sBAD

JICHECK FOR ILLEGAL
IDEVICE SELECT BY

1DYSK PACK CONTRNL
JPERFORM "DOR" TD FVERY
JOTHER DEVICE ADDRESS
1AND CHECK DSKP

JEACH TIME TO SEE

11T RECOGNIZED THE "DQR™,

1CNDE FRNAM HERE NN IS
PFNR INCREMENTING TO
INEXT NDEVICE ADDRESS

P




A g2

21
"2
a3
N4
a5
26

a7

n8
29
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
32
31
32
3D
34
35
36
37
38
39
4@
41
42
43
44
45
46
47
48
49

7164p
164y
p1642
21643
#1644
p1645

©1646
21647
a165n
01651
#1652
16853
n16%5a

216585
?21656
n16%7
r15€6¢g
n16RY
r1662
P16F3I

n16K84
A16KS
N16KE
21687
P1672
n167y

p1672
w1673
r1674
21675
21676
R1677
01770
p1701
01772

21723
a1724
21795
21776
R1727
2171@
n1711
n1712

MAIN

em6241
#20070
?R1133
283433
pM6252
rM6282

vm6241
72977
761133
262233
2835313
206252
¢n6262

an62414
reanaya
*81133
7R2677
nR3%33
amE252

R21

R3t

R4t

eM6262

nn6241
PR4AIY
720216
1m7404
pm6242
PA624%

276241
{ag2000
AR2733
“83233%
vR4433
noQp21A8
1m7414
nn6242
AR5243

n26241
22007 m
281133
rR4433
po2aa7
123418
amE252
PRE262

R53

B6!?

R71

SETUP
LDA n,Ciman
NOAS @,DSKP -
SKPBN NSKP
EHLT :
LOOPNH

SETUP

LDA 0,Ci000
DOAS 2,D8KP
NIOC DSkP
SKPB2 DSkp
EHMLY

LOOPNH .

SETUP

LDA a,Cinpa
NOAS @,D8KP
I0RST

SKPB7 DSKp
FHLT

LONPN

SETUP

PIA 1,DNSKP

LDA a,C36800
AND @,1,8ZR
EHALT

LONp

SETUP

ADC 0,0

POB m,NSKP
nocC &,NSKP
NIA {,NSKP
LDA o,C3k0n
AND# @,1,82R
EHALT

LONP

SETUP

LDA a,Cimpo
POAS 2,DSKP
DIA 1,DPSKP
LOA 7,KBS
AND&® {,08,SNR
EWHLT

LOOPD

18EE IF (S) PULSE WILL SET
1"DP BUSY", START A

1 SEEK

)SKIP IF "DP BUSY"
PCHECK "NP START",
I"SELB" OC GATE,

. g
"DP BUSYM,

PSEE IF (C) PULSE WILL CLEAR
PYOP BUSY", START A SEEK,
? THEN CLEAR

PCHECK "CLEAR"

PSEE IF TORST WILL CLEAR
P"NP BUSY", START A SFEK,
! THEN CLEAR IT

PCHECK

"RESET", "CLEAR"

JCHECK TN INSURE THAT
§ALL SEEKING FF'S ARFE
JCLEARED BY TORST
1AC18BAD SEEKING
ISTATUS FROM DTYA.
JCHECK DATA THRU MliYX

JCHECK FOR PROPER
PINPUT OF STATUS THRU
PTHE MULTIPLEXNRS TO
?THE DATA BUSS OC GATES

PSEEKING STATUS ON

JALL SWOULD BE ZERM, (AC1)=STATUS

ITRY TN SEY "SEEKING Q"
IVIA (S) PULSE

1"DP START" SETS "STARTH
JCHECK "ADAPTER SEL", "SEEK"
?!AND MSTART SEEK"



A 7324

a4
n2
a3
%4
a3
26
a7
] ]
a9
10
11
12
13
14
15
16
17
18
19
22
21
22
23
24
25
26
27
28
29
39
31
32
33
34
35
36
37
38
39
42
41
A2
43
44
45
A6

w1713
®1714
w1718
1716
w1717
21720
21721
©w1722

n1723
Q1724
w1725
21726
a1727
G173
2173
n1732
1733
P1734

71735
n1736
r1737
#1749
21741
21742
n1743
w1744
1745
n1746
71747
1750

e17%1
p17%2
B1753
1754
#1755
w1756
21757
ny176@
n17681
w1762
£1783
n1764

CMAIN

nRE244
p2aa7a
nR113Y
w2407y
»60433
1234158
nnee52
nnG6262

2n6241
r2ea7a
nRyL33N
P72433
noenazy
224218
147420
122414
wn6252
?M6262

7m6241
P2BN54
PR3IN3IZ
p2@n7n
PR1333
271433
724216
22077
147427
192414
6252
PMB262

PnA6241
172820
nw63N3Y
v2pa7n
n51333
B7%433
v242168
?2eme7
147 490
122414
w6252
un6262

RBe

R91

RiMg

Bi1:2

SETUP

I.LDA a,C12p09
NOAP @,DSKP
.DA {,KBS
NIA M,N8KP
AND# 1,0,8NR
EHLT

L.ONAPD

SETUP :
LDA n,Ci00n
NOAP @,D8KP
NIA 2,D§KP
LDA ”,KBS%
LDA {,C3%00
AND 2,1

SUR# 1,n,82R
FHLT

LOOPN

SETUP
LDA A,KBY
POP #,DSKP
iLDA a,CiLo@n
NOAP B,DSKP
NIA 2,RSKP
LDA 1,C3800
LDA 0,KB6&
AND 2,1

SuB# 1,0,SZR
EHLT '
.o0PnN

SETUP

SURZR a,n
noc m,NSKP
LDA n,C100n0
NOAP @,DS8KP
NIA 2,RSKP
LLDA §,C36820
1.DA 2,KB?
AND 2,1
sSuUB# 1,0,S7R
EHLT

.ONAPN

PTRY TO SET
IWITH A (P)

"SEEKING @"
PULSE

FCHECK "DP IOPY

- PCHECK UNIY

?PSTART UNIT
YJAND VERIFY
10THER UNIT

JAC2sSTATUS

. PSET LINE YO "STARTH

SELECTTYON

? SEEKING
THAT ND
SEEKS, -
DURING SFEK

JAC1=BAD SEEKING STATUS

JACO=GNOD

PCHECK UNIT

PCHECK UNIT

PSTART UN]IT
1AND VERIFY
JOTHER UNIT
JAC2sSTATUS

¥ DECODER

SELECTION ¢
1 SEEKING
THAT NO
SEEKS,
DURING SFEK

TAC1=BAD SEEKING STATUS

PACP=GOOD
ICHECK UNIT
PRUNIT g0,

JCHECK UNIT
ISTART UNIT

# DECODER,

AND "SEFKING

SELECTION
? SEEKING

IVERIFY THAT NO OTHER

PUNIT SEFEKS
1AC2sSTATUS

DURING SFEK

PAC1eBAD SEEKING STATUS

1ACQsGNOD

PCHECK MUNIT 2%,

I"SEEKING 2"

L

AND




A NP5

"y
a2
"3
na
"5
a6
n7
"8
n9
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
o8
29
30
31
32
33
34
35
36
37
38
39
40
41
42
a3
44

g1765
®1786
01747
01770
217714
21772
21773
21774
21775
21776
01777
22020

nonaay
22ame
2o2AM3
z2am4
p2ans
@226
gonny
g2o12
ooty

pon12
non13
22014
no21s
goN16
62017
p202p
noRoy
noro22

poeod
non24
e2n25
22026
22027
22238
BNy
p2g32
220833

" MAIN

76241 R12:
220M58
a83INIY
aA20070
w1333
27243)
724218
220068
14740
122414
PN6252
PME262

am62414
152%2n7
ang23m
neEA23Y
a2um7 4
7284433
1M7404
aAM6252 -
NA6262

R13¢

PA6241 R141
R Y114
AMB230
260233
pA2an7M
PB8443%
17744
ar6252
PAE262

p06241
alpng1
6230
n8P233
n2pm67
¥84433
17744
2me252
nM6262

R1S3

SETUP

LDA n,C140K
DoC »,DSKP
LDA a,Cimp0
NOAP p,DSKP
PIA 2,D8KP
LDA 1,E3800
.L.DA P,KBR
AND 2,1
SURs 1,0,82R
EHLY

LonPn

SETUP
SuBZL 2,2
SSFEK

 NIOC DSKP
" LDA M,KBX

NIA 1,DSKP
AND & ,4¢,82R
EHLT

LOOPD

SETUP

LDA 2,KB14
SSEEK

NIOC DSKP
I.DA ®,KBA
NIA 1,NSKP
AND m,1,82ZR
ENLT

1.OOPD

SETUP

LDA 2,KB1J
SSEEK

NIOC DSKP
LDA n,KB?
NIA 1,NSKP
AND P,1,8ZR
EMLT

LONPH

JCHECK UNIT SELERTION
PSTART UNIT 3 SEEKING
PAND VERIFY THAT NO
JOTHER UNIT SEEKS,
PAC2=STATUS DURING SFEK
V1AC1=BAD SEEKING STATUS
PACRRGOOD

JCHECK M"UNIT 3",
IPSEEKING 3"

AND

JCHECK THE "CLEAR®
IRESET OF "SEEKING o",
JSTART UNIT o SEEKING
PISSUE (L) PULSE

JREAD STATUS
INSEEKING @% BIT NOT
JCLEARED BY (C) PULSE

ICHECK THE "CLEARM
'RESET OF "SEEKING "
ISTART UNIT 1 SEEKING,
1 ISSUE (C) PULSE

PREAD STATUS

PUNSEEKING 1" BIT NNT
PCLEARED BY (C) PULSF

PCHECK THE "CLEAR"™ RESFET
10F "SEEKING 2",

PSTART UNIT 2 SEEKING,
PISSUE (C) PULSE

IREAD STATUS
I"SEEKING 2" BIT NOT
PRESET BY (C) PULSF



a P38

a2t
ne
"3
a4
n5
"6
"7
a8
n9
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
34
31
e
33
34
35
36
37
38
39
49
41
42

22234
2235
n2236
n2a3?7
p2040
a2041
nomag
B2043
novaa

d2045
n2a46
weeaz
woanse
noosl
neane
noasy
A2u%4
Wwoa%s

22¢56
n2a%7
A272R
A2281
22082
2R3
gonRa
LT
nonBe
a20A87

22270
poB71
22072
w273
non74
nop75
2276
wonr7
uw21mn
210y

"MATIN

emE241 R1BY
232062
256230
762233
n2pA66
784433
177404
An6252
206262

220151
171223
wmgaaz
wn6237
2ME231
n2oms4
123415
2n6252
nR6243

R17:

non151
1m12p7
1712023
n®pd4n7
r?6237
nn6232
p2am74
1234158
26252
PR6243

R18:

#20151
724m61¢
123435
nwepap?
PR6237
An6233
neanz73
123445
nMm6252
¢eM6243

Ri1Q1

SETUP

I.DA 2,KB12
SSEEK

NIOC DSKP
LDA A.KBR
NIA 1,DS8KP
AND ®,1,8ZR
FHLT

LONPH

LDA ?,NDSKS
MOVR @,0,SNC
JMP B18

JSR OISEY
RECL®

LDA ?,kB9
AND& 1,@,SNR
EHLT

LonpP

LDA @,NDSKS
MOVR 2.0
MOVR @2,0,SNC
JMP Ri19

JSR SISET
RECL !

LDA &,KB?
AND® 1,0,8NR
FHLT

LonP

LDA
I.DA
AND
JMP R20

JSR OISEY
RECL?

LDA a,KBY
AND# 1,0, SNR
ENLT

LOOP

#,NDSKS
1,KB13
1,7,8NR

JCHECK THE "CLEAR"™ RFSET
J0F "SEEKING 3"

ISTART UNIT 3 SEEKING,
PISSUE (C) PULSE

IREAD STATUS

J"SEEKING 3" BIT NOT
JCLEARED BY (C) PULSF

JATTEMPT TO NBTAIN

PYSEEK DONE a" FRQOM

1A RECALIBRATE :
J(SKIP OVER IF NO UNIT @9
IRECAL UNIT o

JACL{SSTATUS

PYATTENG" DID NOT SET
J"SEEK ‘DONE o

PATTEMPT TO OBTAIN
P"SEEK DNANE 4% FRQOM

'A RECALTYBRATE l

) (SKIP OVER IF ND UNIT {9

TRECAL UNIT 1
PAC1sSTATUS

PRATTENL" PID NOT SET
I"SEEK DONE ¢

TATTEMPT TN OBTAIN

I"SEEK DONE 2" FRQM

A RECALIBRATE

P (SKIP OVER TF NO UNIT 29

JRECAL UNIT 2
PJAC13STATUS

PHATTYEN2" DID NOT SET
FPUSEEK DONE 2"




A N7

"1
e
a3

" n4

25
a6
a7
78
a9
te
11
12
13
14
15

- 16

17
18
19
2@
21
22
23
24
25
26
27
28
29
3n
31
32
13
34
35
36

neime
n2173
noL1n4
2105
22106
ao10n7
22112
woi11y
poy12
22113

22114
n2115
n2116

w2117
w2120
72121
02122
n2123
no124
2125
2126
22127

L EERY)
722131
no132
221713
uw2134
722135
w2136
noyNy
@214n
a21414

UMAIN

2221531 R2mg
n24062
123425
anpap?
206237
nM6234
n29072
173418
amE252
wn6243

n62877
n3p167
An6227

B211

n20151
171203
anpan?
nWAE237
nN6231
22007
193414
ANE252
ANE243

n2a151
17120
171223
A%p4p7
PNn6237
nN"6232
n2gn70
123414
ANE252
Nn6243

Re22t

LDA
LDA
AND
JMP R2%

JSR OISETYT
RECL3

LDA 2,KB4
AND# 1,0,SNR
EMLTY

LONP

A,NDSKS
1,KB12
1,2, 8NR

TO0RST
.LOA 2,C5
WATT

LDA a,NDSKS
MOVR a,02,SNC

" JMP R292

JSR OISET
RECL®

LDA m,KBS%
AND® 1,0,87R
ENLT

LOOP

.OA A,NDSKS
MOVR 2,92
MOVR @,0,8NC
JMP R2Y

JSR @ISET .
RECL1!

LDA 2,KB6
AND® 1,0,8ZR
EHLT

LOOP

JATTEMPT TO OBTAIN

IHSEEK DNNE 3" FROM

?A RECALIBRATE

1 (SKIP OVER IF NO UNIT 3)

JRECAL UNIT 3
JACL1sSTATUS

JRATTEN3" FAILFD TO SET
I"SEEK DONE 3"

JDISK PRIVE WILL NPT TAKE

JSUCCESSIVE RECALIRRATES
PD0O A DELAY

1SEE IF "SEEK DONE g"
PWILL RESET "SEEKING O"
P (SKIP IF NO UNIT @)

PRECAL UNIT o
PACL1®STATUS

PHSEEKING ot SHOIILD GET
FRESET BY "SEEX DONE "

YSEE IF "SEEK DONE "
PWILL RESEY "SEEKIMG "
?(SKIP OVER IF NO UNTT 19
FJRECAL UNIT 1

PACI=sSTYATUS
I"SEEKING 1" SHOULD GEY
PRESET BY "SEEK NONE ¢



A 0028

4
02
23
X |
ns
a6
a7
"]
29
14
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
16
37
38
39
4
41
42
43
44
45
46
a7
48
49
L1,
54

pP142
p2143
w2144
7?2148
®2146
nP147
w2156
n21%1
o182
82133

no1%4
22155
2156
02157
Bo2162
no1R”Y
w2182
22183
po1R4
wP185

w2156
woL1R7
22179

72171
22172
n2173
w2174
©n217%
22176
woi177
Bno2270
p2201
ho2m2
no273

no2m4
p2275
w22n6
p22m7
a221n
no211
po212
n2213
w2214
22215
n2216
w2217

_MAIN

022151
EPLIY
123405
rRPQ407
26237
en6233
020067
123414
276252
nN6243

AP23151
#24762
1923425
ARP4R7
nM6237
nM6234
N2pn668
123414
nNg252
unE243

nhgR77
230173
nne227

229151
171283
aARPALY
nme237
nMme231
22pM54
ne1M3J
nR4a4a3y
123414
AN6252

wr6243.

n2a151
i712anm
171203
¢m@ad1
206237
nA6232
220M74
R817A33
AB4433
123414
pME252
2M6243

R23¢

R241:

R2s:

R263

LDA A,NDSKS
LDA 1,KB13
AND {,%,8NR
JMP R24

JSR @eISETY
RECL?2

LDA Mm,KB?
AND# 1,0,82R
FHLT

Lonp

LDA
I.DA
AND
JMP B2§

JSR @ISET
RECL3

LDA 2,KBR
ANDPH® 1,0,S7R
FHLT

LODP

P,NDSKS
1,XB12
1,7,8NR

T0RST
LDA 2,C48
WAIT

LDA #,NDSKS
MOVR 2,0, SNC
JMP B26

JSR OISET
RECLA
LDA ,KBY
NOA n,DSKP
PIA 1,NSKP
AND# 1,@,S87R
FHLT

LONP

LDA ?,NDSKS
MOVR 0,8
MOVR @,0,8NC
JMP R27?

JSR OISETY
RECL1

LDA &,KB2
NOA #,NSKP
PIA 1,NSKP
AND# 1,0,S7R
FHLT

LONP

1SEE IF "SEEK DONE 2"
IWILL RESET "SEEKING 2"

P (SKIP OVER'IF‘ND UNIT 2)

IRECAL UNIT 2
1AC1eSTATUS

_ IPSEEKING 2" SHOULD GET
JRESET BY "SEEK DONE 2"

JSEE IF "SEEK PONE 3"

JWILL RESET YSEEKING .-3"

J(SKIP IF NO UNIT 3)

JRECAL UNIT 3

FACL=STATUS - '
PUSEEKING 3" SHOULD GET
JRESET VIA "SEEK DONF 3™

PDISK DRIVE WILL NOT TAKE
1SUCCESSYVE RECALIRRATES
IWAIT (.3 SEC

JATTEMPT TO RESET "SEEK NPUNE "
IWITH "DATOAM
PSKIP OVER IF NO UMIT @

PSET "SEEK DONE &M VvIA
JRECALYBRATE

JATTEMPT RESET

IREAD STATUS

t"SEEK DONE m" RESFT FAILED
PATTEMPT TO RESEY “SFEK DONE ¢tV
IWITH "DATOA"

P (SKTP OVER IF NO UNIT 1)

PSET "SEEK DONE 1"

IWITH A RECALIBRATE

1ATTEMPT RESET

TREAD STATUS

PUSEFK DONE 1" RESFT FAILED
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ny
ne
ny
n4
25
"6
a7
na
n9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48
49
S0
51

02220
@22214
n2222
n2223
82224
0229235
82226
p2227
w2230y
n2231
#2232
22233

L PAY )
02215

2236
02237
w2240
nogay
po242
62243
no2244
no245
2246
roe47

no2se
po2%1
2252
no2283
p22%4
Pp22%5
n22%56
02257
Po28)
a22K1
no282

®?2263
n22K4
w22A5
p2286
n2267
22272
w2271
02272
22273
22274
82275
w2276

LMAIN

222151 R27:
240861
123408
LL.YER!
an6237
wn623%3
w2any3
nh1033
064433
123414
276252
PM6243

no24762
123405
aMpa
276237
206234
r20n72
nB1033
AR4433
123414
nrEo252
£A6243
p22151 R29:
171203
2004y
226237
AM62314
20054
A8R233%
1R4433
193414
PM62592
PM6243

o151
171220
1M1283
LI L ER]
2m6237
276232
n2an7 4
782233
764433
123414
anG252
nN624%

R3n3

N20151 R2Ag

I.DA
LDA
AND
JMP P28

JSR #ISET
RECL2

LDA 0,kKBY
NOA 0,NDSKP
RIA {,NSKP
AND“_!J@nSZR
EMLT

LOOP

A,NDSKS
1,KB13
1,2,8NR

a,NDSKS
1. KB12
1,0, SNR

LDA
LDA
ANP
JMP B29
J8R OISET
RECLY

LDA m,KB4

. DDA a,DSKP

NIA 1,PSKP
AND® 1,0,8IR
ENHLT

LONAP

LDA m,NDSKS
MOVR @,0,SNC
JMP R3IMm

JSR OISET
RECL™

LDA &,KBY
NIOC DSkP
PIA 1,DPSKP
ANDH® 1,0,S7R
FHLT

LOOP

LDA 7,NDSKS
MOVR 2,0
MOVR @,9,SNC
JMP R34

JSR OISETY
RECL1

I.LOA o ,KB2
NIOC DSKkP
PIA 1,PSKP
AND# 1,0,87R
EHLTY

LOOP

'!ATTEMPT TO RESEY "SEEK DONE 2"
IWITH "DATNAM

) (SKIP OVER YF NO UNTIT 29

I1SET "SEEK DONE 2"
IWITH A RECALIBRATE
FJATTEMPT RESET
IREAD STATUS

IP"SEEK DONE 2" RESFT FAILED
PATTEMPY TO RESET "SFEK DONE 3"
IWITH "DATOA"

1 (SKIP QVER TIF NO LINIT 39

PSET MSEEK DONE 3n

IWITH A RECALIRRATE

TATTEMPT RESET
IREAD STATUS

JWSEEK DONE 3" RESFT FAILED
JATTEMPT TO RESET "SFEK NDONE g"
IWNITH A (C) PULSE

P (SKIP OVER IF ND UNTT 2)
1SET "SEFK DONE A" VYA RECAL

JATTEMPT CLEAR
IREAD STATUS

I"SEEK DONE m" RESFT FAILED

PATTEMPT TO RESET "SFEK DONE "
IWITH A (C) PULSE

P(SKIP IF NO UNIT 19)

ISET "SEFK DONF 1" VIA RECAL

JATTEMPYT RESFT
JIREAD STATUS

I"SEEK DONE (" RESET FAILED



A Ap3Q

7”1
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84
ns
N6
n7
a8
na
10
11
12
13
14
15
16
17
18

18-

29
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
36
37
38
3s
41

22277
a23m0
o 3my
A23M2
no3INy
p23mg
p23NG
p23m6
no3nzy
nes1e
42311
2312

72313
#2314
22315
2316
no3t17
n2329
no3og
po322
»o323
o324
no325
w2326

#2327
#2330
22331
no332
o313
223%4

a2315
ERRY
22337
234y
no344
22342

TMAIN

228151 B3
n?24761
1234058
PAQ41
wn6237
276233
72207A7 3
nRP23Y
764433
123414
AN6282
26243

?on151
224762
12342%
anpaty
wn6237
nM6234
B2M72
"8H23}
ne443y
123414
nwne252
wnEg243

nnGE244
7284433
1r2620
1M7414
nng242
nie243

R3%5S

nA6241
wB8443%
620178%
123414
nrE242
nm6243

R3AS

R32:

LDA
LDA
AND
JMP R32

JSR OISET
RECL?2

LLDA #,KB3
NIOC DSKP
PIA 1,DSKP
ANP# {,8,SIR
FHLT '
LOOP

?,NDSKS
1,813
1.0,8NR

LDA
.DA
AND
JMP B35

JSR @ISET
RECLY

LDA A,KB4
NIOC DSKP
NIA 1,NSKP
ANDH® 1,0,SZR
FHLT

Lonp

1.,¥B12
1,7, 8NR

SETUP

PIA 1,DSKP
SURZR o,n
AND# 2,1,SZR
FHALT '
LooP

SETUP
NIA 1,PSKP
LDA a,C30
ANDH# 1,8,SZR
FHALT

LanpP

A,NDSKS

PATTEMPY TO RESET "SFEK NONE 2"
INITH A (CY PULSE

1 (SKIP OVER IF NO UNIT 23
1SET "SEEK DONE 2" VYA RFCAL

JATTEMPT RESET
IREAD STATUS

JUSEEK DONE 2" RESET FAILED
JATTEMPT T0 RESET WSEEK PONE 3"
PWITH A €C) PULSE
PCSKIP OVER IF NO UNTT 39

L . ) ’!
ISET WSEEK DONF 3" yTa RFCAL

JATTEMPT RESET
JREAD STATUS

I"SEFK DONE 3" RESFT FAILED

$IDLE STATE STATUS CHECK

IR/W DONE = 1

1IDLE STATE STATHS CHERK

PADDR ERR OR END CVYL




A PQ3Y

a1
n2
n3
na
ns
N6
"y
ng
29
14
11
12
13
14
15
16
17
18
19
2
21
92
23
24
25
26
27
8
29
30
31
32
13
34
35
16
37
38
39
40
41
42
43
44
45

72343
#2344
22345
22346
w2347
0o35n

Po3RY
#2382
n2353

po354

223585
723956

no357
42360
ERLDY
Ro3R2
#2353
22364
MEREL]
023R6

ALY
2237w
2371
@372
2373
22374
o375
w2376
nweyr??

B247p
wo4ny
no4m2
P24my
wo4mq
p2405
©2476
p24n7
n2410n

LHAIN

nn6241
nR4433
nopmet

B373

107414

Pn6242
pN6243

2m6241
nha43d
n20117
123414
am6242
nR62.43

won1s1
171203
PRrPARS
wr6237
QPK231
nme23s%
nNE2592
PN6243

2n151
17129
121203
AMQARAR
nwne237
eN6232
wne23%
nnE252
nre243

222151
vw24761
123448
pPAR4AQ6
nmE237
nME233
vAKR2 3R
unKE252
nMmeE243

R3A

R391

R4n:

R4 :

SETUP

PIA {,NSKP
LDA A,KB13
ANPD#® 2,1,8ZR
FHALT

1,00P

SETUP
PIA §,N8KP
LDA o,t3

AND# 1,8,82R"

EHALT
LOOP

I.DA M, ,NDSKS
MOVR @,8,SNC
JMP R4m

JSR OISET
RECL™

TTRWT

FHLT

LONP

LOA A,NDSKS
MOVR 2,0
MOVR a,a,SNC
JIMP B4t

JSR @ISET
RECL1Y

ITRWT

FHLT

LONP

LDA
LDA
AND
JMP R42
JSR OISET
RECL?2
TTRUT
FHLT

LONP

m,NDSKS
{,KB13
1,7,S8NR

v

EOQT

PIDLE STATE STATIS CHECK

JCHECK WORN ERRQOR =

1INLE STATE STATHS CHEELK

PDATA LATE OR ERR

1SFE IF "SFEK DONE a"
IWILL CAUSE INTERRUPT
P (SKIP IF ND UNIT &)

)SET "SEEK DNNE o

FI8 THFRE AN INTFRRUPT?
INA, CHEEK "INTERRUPTH,
JUNP INT REQ",

JSEE IF "SEEK DONE "
JWILL CAUSE INTERRIIPTY

J(SKTP IF NO UNIT 1)

1SET "SEFK DONE "

1IS THERE AN IMTERRUPT ?
INA, CHECK "INTERRLPT",
P"DP INT REG",

1SFEE IF "SEEK DONE 2"
IWILL CAUSE INTERRUPT

PCSKIP IF NO UNIT 2)

PSET "SEEK DNNE 2"

718 THERE AN INTFRRUPT ?
INO, CHECK Y“INTERRLPT",
P"DP INT REQG",



LB}
na
723
n4
A5
A6
a7
"8
ng
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
285
29
32
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
52
51
52
53
54
55
56

np32

w2411
p2412
NP2413
p2414
n24135
22418
72417
a24°n
n2421

w2422
22423
n2424
62425
a2426
72427
#2430
02431
w2432
02413
n24a14

2435
h24%p
wpd4ldy7
%2449
pr44y
72442
2443
722444
¢244>
22446
#n447

7245y
o491
294%2
h24%3
B24%4
#2485
2458
prasy
24860
Po4aRy

no2452
22483
?2484
AP445
nP486
R24R7
w2470
praz
82472
w2473

LMAIN

*20151
724762
123428
anR4ns
en6237
EM6234
PAG235
aAMs252
wn6243

Ur624o
220152
nR3INITY
nopanN7T
vR133Y
236167
nME227
nop22na
123418
AME2492
AME243

ANE247
?o2n4152
"83733
A2AA7 A
581333
230167
nwAg227
A2nME 4
123414
"PE2492
FM6243

une24n
2N62368
PAER4R
pnerenz?
nopnes
p3ANE4
177414
147414
nng242
M6243

nwme24n
aANG23R
PAB246
A023A0
n29M68
233064
177414
147414
AMm6242
rr624%

R42:

B43s

Ra4:

R45:

R4K:

LDA
LDA
AND
IMP R43
JSR eISET
RECL3
TTRWT
EMLT

LOOP

?,NDSKS
1,KBt2
1.7,8NR

SETP

LDA »,TESTU
nNOC @,DSKP
LDA »,KB6&
NOAP @,DSKP
LDA 2,C5
WAYT

LDA #,C74K
AND# 1,0, S8NR
EHALT

LOOP

RETP1

LDA m,TESTU
NOC O,NSKP
LDA M ,KBS
POAP 9,DSKP
L.DA 2,C5
WATT

LDA »,KB1Q
ANDE® 1,8,S82R
FHALT

LLOOP

SETP

GADSK

SEEK

4

LLDA »,KBQ
LDA 2,KB10D
ANDE 2,1,82R
ANDE® 2,1,87R
EHALT

LOOP

SETP1Y

GANSK

SEFK

lnnm

I.DA 2,KB9
LDA 2,KB1D
ANDH# 2,1,82R
ANDE 2,1,82R
EHALT

LOooP

PSEE IF “SEEK DONE 3"
PWILL CAUSE INTERRUPT

J(SKTIP IF NO UNIT 3)

JSET WSEEK DONE 3n
118 TYTHERE AN IMTFRRUPT ?
IND, CHECK "INTERRUPTH®,
PUDP INT REQ", ‘

ITEST SEFK T0 CYLINDER @
J C(FIRST ATTEMPT AT CAMPLFTE SEFK)
PSELECT AN ACTIVE UNTT #

PSEEK |

PWAIT SpmMS fOR UNTIL "DOANEW)
PANL=STATUS 'Y
N SEEK DONE STATUS

ICHECK V"SEEK","CONTRNL {","CYL",
PUHDSDIRY, "COANTRNL 2", SEWUENCING,

JTEST SEFK TN CYLINDER o
JSFLECT AN ACTIVE UNIT &
}SEEK |

JWAIT XgoamMS (OR IINTIL
JAC1=STATUS

)SEEK ERROR STATUS

ICHECK "SEFK","CONTROL {","CyL",
PYHD+DTRY, "MIFF","CONTROL 2",

"OANENY

ITEST SEFK CYLINDEP 77 (®mCTAL)

JACYSENDING STATUS [/

$1SEEK ERROR OR
INO READY STATUS 4

ITEST SEFK CYLINDEPRP 3ga fOCTALD

PACI=ENDING STATUS

1SEEK ERROR OR
INO READY STATUS
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43
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¥2474
w2475
w2476
R2477
p2509
nosny
u2572
w2523
nobmg
Po5R5
vosMe

u2507
22519
0?2511
n?2512

u2513

n2514
w2515
w2516
w2517

n252n
n2821
#0522
©n2523
n2524
22525
22526
w2527
22530
#2531

ne532
©»2533
72534
n2535
w2536
n2537
#2540
n2541
n>2842
n2543

CMAIN

@2n6240
Bm623M
AM624K
enpnen
wP62358
wandpy
®?2u154
nR5477

R47s

122414 .

AN6242

WR6243

nnE240
YNE236
wRAE248
AAAMAN
282233
aAn6235

VTYR

ANpAP2.

N16242

216243

PA6240
no@an67
nh2777
nNEo3A
nnE248
20Q200
ZME235
aAn2d4p2
vn6242
nr6243

wNB240
220NE67
na2My7?
wR2R77
AP6236
nn62486
nagagn
276235
206242
WN6243

R49:

RS5O

SETPY
GADSK

SEFK

m

TTRWY

JMP  _«t
LDA 0,CDSK
INTA ¢

SuB# 1,0,SZR

FHALT
LODOP

SETP1
GADSK

. SEEK .

]

NIODC DSKP
ITRWT
JMP. (&2
FHALY

LONP

SETPY

LDA m,KB?
MSKQ @
GANSK
SEEK

n

TTRWY

JMP L e?
FHALTY
LOOP

SETPY

ILDA »,KB?
MSKO @
TORST
GADSK
SEEK

"
TTRWT
EHALT
LONP

JICHONSE AN ACTIVE DISK

PAND SET INTERRUPT VIA SFEK,
JCHECK FOR PROPER DISK
JTADDRESS RESPONSF TO INTA
JALLOW INTERRUPT

1GET THE ADDRESS
PINTA FAYILED,
JACQASGNON
PACLsBAD

1SEE IF (CY PULSF WILL

ICLEAR "DP INT REQ"

)SET WINTERRUPTY WITH

7A SEEK

JCLEAR INT REQ

ICHECK FOR INTERRUPT

IND INTERRUPYT, 0K}

P$(CY THRU "CLEAR ALL" FAILS TO
JCLEAR "DP INT REg",

JINSURE THAT "NDP INMT DISABLE"
$INHIBITS INTERRUPTS

PSET DISABLE

1GET ACTIVE UNIT & IN (AC2)
ISTART A SEEK

1IS THERE AN INTERPUPT ?

INO, GOOD

JMSKO BIT 7 DIN NOY SET "DP NISARLE!
JAND INHIBIT "PRP INT REQ",

P INSURE THAT INRST WILL
PCLEAR "DP INT DISABLE"
1SET "DP INT DISABLE" oy
JCLEAR IT

IGET ACTIVE UNIT # IN (AC2)
ISTART A SEEK

$I8 THERE AN INTERRUPT
IND, CHECK RESET OF "DP 1INY
PDYISABLE",



‘A—ﬂ@34

Al
"e
23
Y]
a5
né
a7
"8
ng
in
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3a
3
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48

720544
pos545
no54%6
p2547
p25%8a
2551
225582
n25%3
no5%4
Po585
©2588
P2587

A258p
no5AR1
o582
no583
noh&4
no585
25486
Po5R7
nos57a

w2571
22572
n2573
wo574
ns57%5
w>2876
no577
n262n
2o6m1
pao6m
B82603
wo6em4
n2675

2606
no6M7
2261 ¢
no2611
2612
n2613
n2614
2615
22616

TMAIN

p2n181 RS
171203
LY L
wm6244
1%2%20
PA6248
ARAAAD
1nKa4a3y
A2PneS
1234158
nM6242
¢¥"6243
um6241 R523
152520
PAE248
angaman
1Wh4a43y
p2un64
123414
wn6242
¢ME24%

21151 R53:
1721220
171223
PREa2N
AN6244
AAQRAEN
AMBE246
PAGAAN
2684433
poames
123418
nn6242
AME24%

pME6241
alamen
NME6246
PAARQR
NB84433
no2aned
123414
AM6242
276243

R54¢

LDA @,NDSKS
-MOVR @,08,SNC

JMP AS3
SETUP

SUBZL 2,2
SEEK

0

DIA 1,N8KkP
LDA ®,KB9
ANDS® 1,0,SNR
EHALT

LOOP

SETUP
SURZI
SEEK
[ ]

PIA 1,NSKP
LDA 7,KB1D
AND¥ 1,02,82R
EHALY

LOOP

2,2

LDA 2,NDSKS
MOVR @.0
MOVR @,%,SNC
JMP RS5S
SETUP

LDA 2,KB14
SEEK '

L)

NIA 1,NSKP
LDA m,KkBQ
AND# 1,@,S8NR
EHALT

LOOP

SETUP

LDA 2,KB14
SEEK

a .
PIA 1,RSKP
LDA a,KB10@
ANDH 1,0,82ZR
EHALT

LOonP

$IF UNTT @ NOT AVAILABLE
JGO ON TO UNIT 1

? (UNTT @ NOT BEING TESTED)
JINLE STATE STATUS CHECK
JSELECT THE ADAPTER

PWITH A SEEK @

JREAD STATUS
INN READY STATUS; !INIT @

PIDLE STATE STATUS CHECK .
)SELECT THE ADAPTER.
JWITH A SEEK @

JREAD 8TATUS | 3

)SEEK ERROR STATHS, UNTT @

$IF UNTT 1 IS NOT
JAVATLABLE, GO ON TD UNIT 2

ISKIP THIS TEST

JTINDLE STATF STATUS CHECK
ISELECT THE ADAPTER
JWITH A SEEK @

IREAD STATUS

INO READY STATUS, UNTIT 1

PIDLE STATE STATUS CHECK ‘

YSELECT THE ADAPTER
IWITH A SEEK 0
PREAD STATUS -

PSEEK ERROR STATUS, UNTT 1




A MPXY

0y
02
"3
na
5
N6
a7
a8
"9
10
11
12
13
14
15
16
17
18
19
20
21
92
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
a7
18
39
4
41
42
43
44
45
46
47
48

w2617
no629
p2621
#2622
n2623
72624
n2625
n2626
#2627
n2630
no6N)
n2632
o633

o634
n2635
no2636
noed7
P64
a"641
uonde
no643
mo6ds

poBAR
2646
w2647
22650
o681
?r26K”2
noexsy
Qo654
vo6%5
no656
AP6R7
Ao66p
Ppo6ARY

wo682
no6AR3
no6s4
n26AS5
no666
n2687
n2670
n2671
w2672

TMAIN

022151 R5%1
224061
107408
2%A42%
276241
n3IPM61
206248
angran
284433
220068
1234415
nn6242
ANG24%
nn6241 R5AS
PIANEY
Bn6248
22200M
nh4433
220764
123414
aAn6242
P?6243

P20151 RS
ND4769 -
123495
nARA4A2Y
ARED41
NIPAED
pN62468
zR3NQN
n64433
woames
123415
rR6242
pAe243
nM6241 RSAL
238762
rn6248
o LILIY
284433
po2pn64
123414
nne242
wn6243

1.OA
LDA

n,NDSKS
1,KB13
AND 7,1,S8NR
JMP BS57
SETUP

LDA 2,KB1]
SEEK

"

PIA 1,DSKP
I.DA o,KR9
AND# 1,0,8NR
FHALY

LOOP

SETUP-

LDA 2,KB13
SEEK

L]

PIA ¢,NSKP
LDA a,KB1Q
AND® 1,2,SZR
FHALY

LOOP
LOA ®,NDSKS
LDA 1,KB12
AND 1,%,8NR
JMP Ny

SETUP

LDA 2,KB12
SEEK

L}

PIA 1,NSKP
LDA o,KBA
AND# 1,0,S8NR
FHALT

LOOP

SETUP

LDA 2,KB12
SEEK

/]

PIA 1,NSKP
LDA 7,KB10
AND® 1,0,S8SZR
FRALT

LOOP

PIF UNIT 2 IS NOT AVAILABLE
160 ON TO UNIT 3

PSKIP THIS TEST, NO UNIT 2
PIDLE STATE STATUS CHECK
PSELECY THE ADAPTER

IWITH A SEEK 0

IREAD STATUS

INO READY STATUS, UNIT 2

1IDLE STATE STATUS CHECK
PSELECT THE ADAPTER
IWITH A SEEK @

JREAD STATUS

1SEEK ERROR STATUS, UNIT 2

PIF UNIT 3 IS NOT AVAILARLE
160 YO NEXT TEST.

’

PSKIP, NO UNIT 3

PIDLE STATE STATUS CHECK
1SELECT YHE ADAPTEPR

PWITH A SEEK @

JREAD STATUS

INO READY STATUS, UNIT 3

PIDLE STATE STATUS CHECK
PSELECY THE ADAPTER
JWITH A SEEK 9

IREAD STATUS

PSEEK ERROR STATHS, UNIT 3



A AQIG

i
"z
"3
n4
05
76
a7
ns
ng
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
39
31
32
13
34
35
36
37
38

n2673
n2674
2675
n2676
Re677
no7Ag
pP77my
pP7M2
go27?3
wo7Ma4
o705
2706
2717
o712
722711

no712
02713
w2714
#2715
no746
02717
®o72m
pe771
n07%2
72723
no724
w2725
n2726
no727
nwo73p
o734
n2732
p27133

LMAIN

nN6241
n2p152
rB3INIY
#3167
p72m33
POANG7
261133
nn6169
WEPp233
n&1433
724760
147700
192414
NN6242
PM6243

am6241
won182
NRIAJY
A3N160
“72733
724147
HASAAN
nA5An1
noRMNe?
781133
PAE168
nER233
no{1oQan
pdiany
1764185
146414

Nyt

nes

2n6242

276243

SETUP

LDA #,TESTU
DOC ™,DSKP
LDA 2,BUFF
POR 2,NSKP
LDA ,KB7
POAS 2,D9KP
JSR OSTALL
NIOC DSKP
NIA n,NSKP
LDA 1,KB14
ADD 2,1

SURN 1,2,SIR

FHALY
LONP

SETUP

LRA 7, TESTU
nac a,NSKP
LDA 2,RUFF
POB 2,NSKP
LDA 1,C2%525
8STA {,7,2
STA 1,1,
LDA m,KB?
POAS 3,DSKP
JSR eSTALL
NIOC DSKP’
.LDA 2,n,2
LDA 2,1,2
SUR# 2,1,SNR
SUBR# 2,1,S7R
FHALT

Lonp

JCHECK THE FIRST 2 DATA
JCHANNEL CYCLES OF A WRITE
$CFIRST ATTEMPT AT WRITE)

ILNAD CA REG,.

JWRITE ||

PALLOW TIME FOR DCH CYCLFS
!CLEAR THE WRITE OPERATION
PACRSENDING MEMORY ADDRESS
'AC2uSTARTING MEMORY ADDRESS
12 DCH CYCLES SHOULD HAVF
'OCCURRED N ‘
'ACQuBAD, AC1=GODD .

. JCHECK THE SFQUENCF "DP FLAG"=

l“REQl"A"QND'REQ". C"DP FLAG"
1SETS "DP DCH REQ" WHICH STAVYS
JON FOR 2 MEMQRY CYCLES, L M

JCHECK THE FIRST 2 DATA
JCHANNEL  CYCLES OF A WRITE

1SET MFM ADDR REG,

1DATA = 052525
! 2 WORDS

TWRITE ||

TALLOW TIME FQR 2 NRCH!S
FCLEAR THE WRITE

7IS THE DATA STILL IN MEMORY
PIF NOT A DCHI MAY HAVE
PBEEN PERFORMEN INSTFAD

JOF A DCHO

1ACRRAC28BAD WNRDS

PAC1=GOOD




A OpYx7

a1
72
"3
24
s
06
a7
a8
a9
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
5
36
37
38
39
49
41
a2
43
44
45
46
a7
48

p27%4
2735
2736
po7%7
p2740
pP74¢
02742
02743
22744
po2745

n2746
no747

po7%5n
#0751
p2752

o783

©2754
n2755
b27%6
72757
no76p
uo761
a27R2
#2763
n27R”4
“w27R5
r27686
eo787
n277e
no771

22772
#2773
w2774
w775
n2776
no7277
r3nmp
YLD
nlame
3273
nwlang
Axaas
pYamg
axpn7
3210

UMATIN

aM6241 N3t
p2a182
na3IN3IY
1M24p0
ne2M33
724067
n85133
PA6165
aRP233
AINNEA
pR5433 .
113200 -
146414
pPAE242
wn6243

pMe243
n2.4152
PB83INJI
172820
nR2A33
»24767
AR513%
026165
@8e233
w3Ianen
nR5433
11300
146414
pME242
2m6243

nas

am6241 NBL
woa152
ne3INIY
22m117?
7R2A33
n247%67
n%5133
PPE165
nRA23IY
NRANEM
aB85433
113000
146414
2M6242
nM6243

SETUP

LDA o,TESTU
noc n,n8KkP
suB a,m

DOR m,NSKP

LDA 1,KB?

.DOAS 1,DSKP

JSR OSTALL
NIOC DSKkP
LDA 2,KB14

' NIR 1,NSKP
ADD ”,2
. SUBH 2,1,8IR

FHALT
LODP -

SETUP

LOA A, TESTU
noc a,n8Kp
SURZL o,o
DOR o ,DSKP
LDA {,KB?
POAS 1,DSKP
JSR eSTAlLL
NIOC DSKP
LDA 2,KB14
NIB 1,PSKP
ADD »,?2
SuR# 2,1,87R
FEHALT

LONP

SETUP

LDA #,TESTU
norL a,nSKp
LDA m,C3
NOR m,NSKP
LDA {,KBY
NOAS 1,D8KP
JSR eSTALL
NIOC DSKP
LDA 2,KB14
NIR {,NSKP
ADD 0,2
SUR# 2,1,8IR
EHALT

L.onP

JCHECK PROPER CA RFGYSTER
P INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BFEGINNING
JOF A WRITE,

) WRITE ||

JSTOP THE WRITE |
JACOSSTARTING MEMORY ADDRESS
PACL=ACTUAL ENDING MEMORY

' ADDRESS

PAC2RCARRECT ENDING MEMORY

) ADDRESS

JCHECK PROPER CA RFGISTER
JINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BFGINNING
JOF A WRITE, '

! WRITE ||}

PSTOP THE WRITE
1ACQ=STARTING MEMQRY ADODRESS
TAC1=ACTUAL ENDING MEMORY

’ ADDRESS
1AC2eCNRRECT ENDING
' ANDRESS

MEMORY

JCHECK PROPER CA REGISTER
? INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGYNNING
10F A WRITE,

! WRITE 1!}

)STOP THE WRITE
JACQsSTARTING MEMORY ADDRESS
PACLSACTUAL ENDING MEMORY

’ ADDRESS "
JAC2sCORRECT ENDINE MEMORY

) ADDRESS '
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02
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n4
05
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- M7
- M8
ng9
19
11
12
13
14
15
156
17
18
19
20
21
22
23
24
25
26
27
28
29
34
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
43

¥I11
n3P12
@RA13
23e14
723215
@316
p3a17
23920
2321
23022
23023
p3024
pIYa25
AJN26
n3227

a3nly
237314
o32%2
BlAI3
nil234
23035
w3336
pn3N37
PIA4R
RY.EDY
n3ndz
73043
niegaa
nip4s
2R 46

AZr47
aAvSp
23051
n3In%2
723253
nyxe54
n3a%5
23256
Axas7y
AZASQ
PIRRY
A3uh2
AINR3
Y LY
A% KRS

MAIN

nre244
n2a152
weEIMIY
nagien
uR2M 3y
224767
aR5133
AP6165
©n8n233
¢3INAEN
NneHAZN
1137290
146414
vn6242
pME243

n"6241
»22152
w83NJI
n2a121
nR2M3 3
n24067
n85133
nPE165
n8n233
alpamem
nR5433
1137220
146414
V6242
NAE243

»r6241
“n24152
nR3n3y
n20122

nét

n7e

ng 1

062733

w2 4M67
nh5133
7nN6168
AR3233
ANRABA
we543%
1132020
146414
Wn6242
NAME243

SETUP

LDA A,TESTU
nOC a,N8KP
LDA &,C7
POR & ,NSKP
LDA {,KB?
POAS 1,DSKP
JSR OSTALL
NINC DSKP
LDA 2,KB14
NIR {1,NSKP
ADD a,2
SuB# 2,1,87R
PHALT

LONAP

SETUP

LDA A, TESTU
NOC A,DSKP
iLDA 7,017
NoR 0,NSKP
LDA {,KBY
NOAS 1,DSKP
JSR esTALL
NMINC DSKP
LDA 2,KB14
RIB {,NSKP
ADD ,?2
SUR® 2,1,S2R
EHALTY

LOOP

SETUP

.LDA m,TESTU
noc a,NSKP
LDA &,€37
hoB 2,NSKkp
LDA §,KB7
POAS 1,DSKP
JSR OSTALL
NIOC DSKP
LDA 2,KB14
DIB {,DSKP
ADD ®,2
SUR# 2,1,87R
CFHALT

L.OOP

JCHECK PROPER CA REGISTER
§ INCREMENT BY ALLOWING
STHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
PO0F A WRITE,

? WRITE !}

PSTOP THE WRITE
JACA=STARTING MEMQRY ADDRESS
PACL1aACTUAL ENDING. HFMORY

! ADDRESS = .

JAC22CNRRECT ENDING MEMORY

' ADDRESS ‘

JCHECK PROPER CA REGISTER
JINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINMIMNG
50F A WRITE,

! WRYTE 1]

1STOP THE WRITE
)ACASSTARTING MEMORY ADDRESS
JAC1sACTUAL ENDING MEMORY

' ANDRESS

1AC2=CARRECT ENDING MEMQRY
’ ADDRESS
JCHECK PROPER CA RFGISTER

PINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BFGINNING
JOF A WRITE,

!} WRYITF 1]

ISTOP THE WRITE
1ACAO=STARTING MEMORY ANDRESS
1AC1=ACTUAL ENDING MFMORY

! ADDRESS

1AC23CORRECT ENDING MEMQRY

! ADDRESS
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18
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23
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25
26
27
28
29
9
31
12
33
34
15
36
37
18
19
4
41
42
43
44
45
46
47
48

a3ns8e
wilps?7
plA7Q
23xn71
n3pre
n3a73
23074
A%A75
P3A76
axa77

B Rl

av1ny
23172
Av1N3
Av10g

NS
23176
w317y
AR
3191
73112
73113
3114
23115
AX116
ud117
23120
231921
73102
3123

»3124
A%125
#3126
wx127
72313
EX13]
»wax132
2X433
723134
723135
23136
73137
nlidn
n3141
AR142

“MAIN

nnE241
nep152
ne3IA3Y
20123
282733
A24n67

285133

n761638

2RB23Y

ANARED
nR543%
113030
146414
nag242

PM6E243

nN6241
A20152
NRINJII
n2p124
nR2A3Y

n24m67

nAR5133%
AAG165
ARPA23Y
AIPAEO
w65433
11320
146414
nne2492
nA6243

naB2414
20152
PR3INIY
won128
820373
no4mg7
85133
BAmE165
#nhp233
2a3QM67
265432
1137a0
146414
w242
ANG2 43

ngt

nims

NLee

SETUP

LDA A,TESTU
noc o,DSKP
LDA 0,677
NOBR a,NSKP
LDA 1,KBY
POAS 1,DSKP
JSR @STALL
NIOC DSKP
LDA 2,KB14
PIR 1,NSKP
ADD m,9
SUR# 2,1,87R

"FMALTY

L.ooP

SETUP

- LDA a,TESTU

noC #,NSKP
DA #,0177
NOB @,NSKP

" LDA {,«BY

NOAS 1,DSKP
JSR #STALL
NIOC DSkP
LDA 2,KBY4
PIR 1,NSKP
ADD a,2

SURH 2,1,SZIR
FHALT

LOOP

SETUP

LDA A, TESTU
nOC ”,NSKP
LDA »,C377
POR a,NSKP
I.DA 1,XB?
NPOAS {,DSKP
JSR eSTALL
NIOC DSKP
LDA 2,KB14
DIR 1,NSKP
ADP 0,2
SUB# 2,1,S2R
EHALT

LONP

JCHECK PROPER CA REGISTER
) INCREMENT BY ALLOWING
'PTHE FIRST 2 DATA CHANNEL
PCYCLES AT THE BEGINNING
JOF A WRITE,

! WRITE ||

)STOP THE WRITE
JACAsSTARTING MEMORY ANDRESS
JACI=ACTUAL ENDING MFMORY

' APDRESS
JAC28CNRRECT ENDING
' ADDRESS

MEMORY

JCHECK PROPER CA REGYSTER
JINCREMENT BY ALLOWING
ITHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
JOF A WRITE,

) WRITE ||

1STOP THE WRITE
1AC2sSTARTING MEMQRY ADDRESS
PAC{sACTUAL ENDING MFMORY

) ADDRESS

JAC2=CORRECT ENDINE MEMORY

! ADDRESS

JCHECK PROPER CA RFGISTER
PINCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
10F A WRITE,

! WRITE ||

1STOP THE WRITE
IACP=STARTING MEMQRY ADDRESS
JACL1=ACTUAL ENDING MEMORY

) ADDRESS '
YAC2=CNRRECT ENDING MEMORY

' ADDRESS
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34
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36
37
38
39
49
41
42
43
44
45
46
47
48

A”;é;@

n8143
83144
73145
BY146
23147
n31%0
A3L%Y
al182
M3153
n31%54
nN185
#3156
n3i187
Al 82
n3i61

a3182
AR163
N384
83185
0wR186
A31R7
na17¢
#3171
73172
"3173
w3174
23175
Bnx178
3177
ala2ng

pnlgny
aden2
¥3273
P3204
wi2n5
a3276
p32mn7
03210
23211
73212
w3213
n3214
23215
R3216
@217

LMATN

¥wm6241 D121
n2p152
wa3AJY
n20128
7827233
n24n87
765133
pNE16%8
26p23)
P38
ph5433
113207
146414
ANE242
nne243

nr6241
220152
n83NJJ
B2@e127
282733
n24967
#R5133
nr616%
LT R
AnRANER
785433
113mp0
146414
ANE242
AN6243

NL3s

6241
n29152
2R3INJY
222137
7682033
n24n87
nB5133
226165
282233
n3ga6m
885433
11300
146414
AmE242
7M6243

NtLas

SETUP

LDA B,TESTU
noc a,NSKP
LDA 7,C777
NOR A,DSKP
L.DA {,KB?
ROAS §,DS8KP
ISR OSTALL
NIOC DSKP
LDA 2,KB14
NIR {,PSKP
ADD m,2
SuB# 2,1,8ZR
FHALY

LooP

SETUP

LOA m,TESTU
noc a,DSKP
LDA a,C41777
noR 2,DSKP
LDA {,KB7
NOAS §,DSKP
JSR OSTALL
NINDC DSKP
LDA 2,KB14
RIB 1,NSKP
ADD o,2
SUB# 2,1,S7R
EHALT

LOOP

SETUP

L.DA o, TESTU
nOC o ,NSKP
LDA »,C3777
npB a,N8KP
LDA 1,KB?
DOAS 1,DSKP
JSR @8TALL
NIDC DSkP
LDA 2,KB14
NIR {,NSKP
ADD &,2
SUR# 2,1,S8ZR
EHALT

.Q0OP

JCHECK PROPER CA REGISTER
P INCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
SCYCLES AT THE BEGINNING
10F A WRITE,

? WRITE |}

$STOP THE WRITE
JACO=STARTING MEMQRY ADDRESS
JACI=ACTUAL ENDING MEMDRY

’ ADDRESS | ,
JAC2=CORRECT ENDING MEMORY

] "ADDRESS

PCHECK PROPER CA REGISTER
JINCREMENT. BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINMING
JOF A WRITE,

) WRITE 1}

1STOP THE WRITE
JACP=STARTING MEMORY ADDRESS
JACLISACTUAL ENDING MEMORY

! ADDRESS

TAC2=CORRECT ENDING MEMORY

’ ADDRESS

ICHECK PROPER CA RFGISTER
JINCREMENT BY ALLQOWING
ITHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINMING
10F A WRITE,

! WRITE ||

1STOP THE WRITE
VACA=STARTING MEMORY ANDRESS
1AC1=ACTUAL ENDING MEMORY

! ADDRESS

JAC2sCORRECT ENDING MEMQRY

' ADDRESS




*

A A4y LMAIN

21
"2
n3
N4
a5
16
a7
n8
]°]
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
o8
29
3
3
32
33
34
35
36
¥4
38
39
4
41
42
43
44
45
46
47
48

”3220
23221
P3222
pl223
#3224
n3225
23226
0wN227
pR23n
AR
23232
”3233

nx234-

n3235
23236

3237
A3240
aR241
h242
n3243
73244
p3245
7?3246
7247
al28w
a¥25)
naz252
P3253
w1254
n325h

ax286
21257
23280
P28y
PX262
23283
232484
PR2RY
2266
23267
23270
A3271
w3272
723273
B3274

nm6241
720152
PR3ANJY
720131
nR2AM3Y
n24067
2A5133

YL T

vAG16%

vRP233
23260
?R5433
113200
146414
FM6242

nM6243

an6241
299152
283733
ELIRY

2823 Y

224267
AR5133
PME165
vhpo3y
A3IPA6Q
285433
113020

‘146414

nNA6242
vA6243

206241
¥2015°2
“83n33
222133
2R2733
r24m67
285133
P"E165
n6p23%
2IPM6N
285433
1130p0
146414
7206242
pe6243

SLE

Ng7e

LDA

SETUP

LDA
nhoc

A, TESTLU
n,NSKP
n,C7777
DOR M,NSKP
LDA {,KB?
POAS 1,DSKP
JSR @STALL
NIOC DSKkP
I.LDA 2,KB14

_PIR {,DSKP

ADD &,2
SUR# 2,1,S2ZR

EHALY

Lonp

SETUP

LDA
noc

LDA

”n,YESTU
m,NSKP
n,Ce1?7
AOR ?,NSKP
.LDA 1{,KB7
POAS 1,DSKP
JSR eSTALL
NIDC DSKkP
LDA 2,KB14
PIR 1,NSkpP
ADND 0,2
SuUR® 2,1,SZR
EMALT

LONP

SETUP

LDA a,TESTU
nocC a,NSKP
LDA o,CpN?
NOR M,NSKP
LDA {,KB?
NOAS 1,D8KP
JSR &STALL
NIOC DSKP
LDA 2,KB14
DIR 1,NSKP
ADD n,2
suB& 2,1,8ZR
EHALT

LONP

JCHECK PROPER €A REGISTER
P INCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
10F A WRITE,

1 WRITE ||

PSTOP THE WRITF
FACA=STARTING MEMORY ANDRESS
PAC{=ACTUAL ENNDING MEMORY

! ANDRESS
1AC2=CNRRECT ENDING
! ADDRESS

MEMORY

1CHECK PROPER CA RFGISTER
P INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
TCYCLES AT THE BEGINNING
10F A WRITE,

! WRITE ||

PSTOP THFE WRITE
JACE=STARTING MEMORY ADDRESS
TAC1sACTUAL ENDING MEMORY

' ANDRESS

YAC2=CNRRECT ENDING MEMQRY

! ANDRESS

JCHECK PROPER fA RFGISTER
JINCREMENT BY ALLOWING
PTHE FIRST 2 DATA FCHANNEL
JCYCLES AT THE BFEGTNNING
JOF A WRITE,

! WRITE 1|

1STOP THE WRITE
1ACA=STARTING MEMQRY ADDRESS
1ACI®mACTUAL ENPING MFMORY

! ADDRESS
1AC2sCOARRECT ENDTNG
! ANDRESS

MEMORY



A np42

a1
a2
a3
"4
a5
26
a7
a8
ng
10
11
12
13
14
15
16
17
18
19
20
21
22
23
%24
25
26
27
28
29
30
31
32
33
34
35

23275
23276
23277
23378
233my
e33n2
#3303
©3324
nR3IRS

033G
03327
©3310
73311
03312

nR3I13
w3314
#3315
n3ste
n3317
#3320
8321
03322
23323
w324
#3325
w3326
03327
ARIAN
233711

MAIN

eM6241 DiRg

2152
n63AJY
{ma22n
WRRN3Y
n24067
vR5133
nrP6165
neA233

rB85433
152520
146414
WAB242
z26243

p"e241
28152
nR3INII
{A2000
Pe2733
P247m67
#R513%
pPn6165
nwhp233
whR5433
{82682n
15147

146414

PME242
L6243

D193

SETUP
LDA @, TESTU
DOC A,NSKP
ADCZR #,0
NOR ,DSKP
LDA 1,KBY
NOAS {,DSKP
ISR e8TALL
NINC . DSKP

NIB 1,NDSKP
SURZL 2,?
SuBR# 2,1,8ZR
FHALTY

LOOP

SETUP

LLDA &, TESTU
poc o,NSKP
ADC o,n

NOB N,NSKP
LDA 1,KR?
NOAS 1,DSKP
JSR eSTALL
NIOC DSKP
NIB 1,NSKP
SUBZR 2,2
INE 2,2
SUR# 2,1,8ZR
FHALT

LOOP

[

EOT

JCHECK PROPER CA REGISTER
P INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES. AT THE BEGINNING
JOF A WRITE,

) WRITE I

18TOP THF WRYTE
TAC2sSTARTING MEMQORY ADDREQS
PACL2ACTUAL ENDING MEMORY

! ADDRESS

JAC28CORRECT ENDINC ME”ORY
AHDRESS

JCHECK PROPER CA RFGISTER
$INCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
70F A WRITE,

!t WRITE ||

1STOP THE WRITE
TACA=STARTING MEMORY ADDRESS
FACLsACTUAL ENDING MEMORY

! ANDRESS

YAC23CORRECT ENDINR MEMORY

! ANDRESS




a4
ne
a3
"4
n35
A6
a7
a8
a9
1@
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
a9
31
32
13
34
35
16
38
39
49
41
42
43
44
45
46

npa3 |,

P332
pl3I33
AN3IZ4
n33IXS
n3336
ARRY
N3 4n
PN34]
?3342
7R343
n33da

03346
n3347

r338e.

PA3S1
n33s52
#3338
nl354
P35S
ST}
PR3NT7
BI3EP
nl3hy
nRIRZ
n338YJ
n33R4

ZAIRY
n3IRG
pl3A7
4337a
23371
pl372
©3373
03374
pl375
03376
n}377
wlanag
23474
n3472
pX473
723474

MATN

PA6247
w24160

Dan

0R6MJYN -

©n20152
n?24121
123000
rR3IN3I
p20067
“h1133
PME235

ynE242

ne62473

rAB240
24167
PEEAIT
PPR152
24121
12300
#83N3Y
222767
wh1133
1528520
nneP27
7R7233%

n21s

PRIT73Y

HABD 42
#M6243

pme24m
©n24167
n86Mm33J
220152
24121
123npn
2R3IMNIT
noanE6?7
?81133
152520
pmE227
1726822
P81 M33
PR3IT3IY
PrP6E2492
Pm6243

Ne2d

- LDA

SETPY

LDA
noe

1. BUFF
1,NSKP
", TESTU
1,047
1,0

LDA
ADD
nROcC o,N8KP
LDA 2,KB?Y
POAS @,DSKP
ITRWT

EHALT

- LOOP

- SETPY

1.DA
NOR
LDA
LDA
ADN
noc 2,NPSKP
LDA a,KB?
NOAS 9,D8KP
suBzL 2,2
WATT

NIOC DSkP
SKPD? DSkp
FHALT

LONP

1,RUFF
1,DSKP
m,TESTH
1,C17
1,2

SETP1

LDA {,RUFF
NOR 1 ,NSKP
LDA M, TESTH
LDA {,C17
noc M,NSKP
LDA 2,KBY
NOAS @2,D8KP
SyURzZl. 2,92
WATT

SURZR n,nm
POA M, NSKP
SKPD? NSKkP
FHALT

l.OOP

JATTEMPT A COMPLETF WRIYITF
1 (FIRST WRITE WITH WC OVFLN)
JONE SECTOR

TUNIT # « SECT CNT
PSELECT UNIT

IWRITE !
IWAIT 10aM8 OR UNTTL INTERRUPTY
PTIMEQUT, NO INTERRUPT

PATTEMPT TO CLFAR "DP RQNE"
IWITH (C) PULSE,

1SET "npP DONEY
1SECTOR WRITE,
PSELECT UNTT

WITH A ONF

IWRITE !

TWAIT 1@aMS OR UNTTL DONFE
PATTEMPT CLEAR

P (C) PULSE DNES NQOY
JCLEAR "DP DONE" FF,

TATTEMPT TN RESET
P"NP DONE"™ WITH "DP NRATOAY
JAND "DATA p",

YSET "DP DONE" WITH A 1 SEET,
PWRITE,

PSELECY UNTT

JWRITE |}

JWAIT 13AMS AR UNTTL ODNNE
JATTEMPT RESETY

1"NP DATNAY™ AND "DATA oa" DRES
INOT CLEAR "NP DANEN,



A Ppda

ni
"2
a3
4
g
"G
a7
a8
29
17
11
12
13
14
15
16
17
18
19
2@
21
?22
23
24
25
26
27
2R
29
3
1y
12
13
34
15
36
N7
38
39
49
a1
42
43
44
45
46
47
48
49
52
59
52

n34n5
aRaA2H
ARan7
3410
nl411
R4 2
nla1d
3414
nl415
w3416
pRa17
w342
nI4a21
nlgo2
73423

23424
3425
723426
23427
n3AXp
w3431
FR432
n3433
rxal4
#3435
VY- Y]
%417
nlg4yp
PRa4y
73642
Pl44y

73444
7R445
2N446
nR447
AXLHP
r3a%y
w3452
8453
2454
3455
78456
X457
PILRR
34K
23462
w3483
3484
RR4LRS

LHMATM

PE24M D231
no24160
weEM3 I
20152
no4121
123000
We3IAJY
PpopMm67
#h113%
182529
nnp227
63733
wRIBIY
rme242
une24%

rME24Mm N243
%9416“
WEEM3Y
nog152
nw24121
123797
R3NP
vouLne?
7681133
1525822
nwe6227
nRA43%
PPuAmEN
1?7414
7M6249
sMe243

vP624m N2%8:
v24160
PREANIT
vo2p152
24121
123mQAnM
nAIN3ZY
no2nme7
wh1133
15252
vRag227
785433
»o2P16M
732211
143700
1972414
rvme2492
762473

SETP1!

LDA 1 ,BUFF
POR 1,NSKP
LDA &, TESTU
LDA 1,17
ADD 1,7

Dot o,NPSKP
LDA @&,KB?
NOAS @2,DSkP
SURZL 2,2
WATT

SKPD2 DSKP
SKPB2 NSkP
FHALT

.onpP

SETP1

LLDA {,RUFF
NOR 9 ,NSKP
LDA &, TESTU
LOA {1,017
ADD {1,

noe m,NSKp
LDA ?,KB7?
POAS @,DSKP
SuRZL 2,2
WATTY

NIA {,NSkP
LDA m,KBR14
ANDE @,1,S7R
FHALT

LO0OP

SETP1

LLDA 1,RUFF
NOR 1,NSKP
LDA A, TESTU
LDA 1,C17
ADDN 1,m

noc m,NSkp
LDA M,KRBY
POAS @,D8KP
SURZL 2,2
WATT

AIR 1,NSKP
LDA m,BUFF
LDA 2,C402
ADD 2,0
SUR% 1,0,S2R
EHALT

LONP

PCHERK B!HSYeNONE
PFOLLOWING A { SECTOR WRITE

PSELECT UNIT / 1 SECT XFER
JWRITE 1!

TWAIT 1@2MS fOR UNTIL "DANE")
vekkné IF "DP DONE" = 0

JOR "DP BUSYY = 1

1SEE IF A § SECTAR
IWRITE CAUSES "DATA LATE®

PSELECT UNIT s § SECT XFFR
JWRIYE !

PWATIT 1aaMS, (DR UNTIL "DONE")

J"REQL" POFS NOT CLEAR
PONP FLAGM, RESULTS IN
I"DATA LATE" STATUS,

PCHECK ENDING MEMQRY
PADDRESS (CA REGYSTER)
IFNOLILLOWING A § SFCTYQOR WRITF

PSELECT IINIT / 1 SFCT YFFR
PWRITE |!

IWAITY 1@AaMS ( OR UNTIL "PONE"
PAC1sENDING MEMORY ADDRESS
JCNRRECT ENDING ADPRFSS =

1 (BUFFY+4nn+2, IN (ACK)

JENDING MEM ADNR ERRNR,
1ACA=GNON
JACY1sBAD

LS




A PRAB

21
ne
n3
24
25
"6
a7
"8
"9
19
11
12
13
14
15
16
17
18
16
24
21
22
23
24
25
26
27
28
29
3
1
32
33
34
35
36
A4
38
39
492
41
42
43

- 44

45
46
a7
48
49
52
51
82
53
54

X466
23487
P3470
Pl47}
23472
3473
P3474
03475
PR476
ax477
p350p
n3sny
pASM2
2357y

n3lbsng

7?3575
23526
B»iA507

AR N
e3511
PR512
23513
w3514
23515
Px516
e3517
w3522
a2y
239822
AR523
03524
a3525
pAR526
a3d27
N353
n3531

pxSR2
NRE3I
c3534
?3535
ARNENE
w3587
2354p
nN541
n3b4a2
73543
nN8544
ANK A4S
n3546
3547
n35%0

MAIN

v"6247 N263
724160
aREMII
#2152
n24121
123000
83033
PoPNE7
nR1133
152%2m
rnE227
w8643
n32133
147400
A20763
192414

72mE242

fAB243

rM6247
nopiIan
HRPM3II
n2p152
724174
12370
PEINII
222967
2R113Y%
{82822
276227
rh6433
222133
(A7400
ropME4
122414
pm6242
Pn6243

ner»”:

pME24M N2A:
g2016nM
Y FLER!
n2@152
24174
123mpn
RrRIA3Y
n2AN67
2681133
1%2%20n
na6227
PR443Y
NE3I63IY
rm6242
PR6243

SETP1

LDA {1 ,RUFF
noR {,NDSKP
LDA O,TESTU
.DA ¢,C17
ADD 1,0

noc o,NSKP
I.DA 7 ,KB?
NOAS 2,DS8KP
suynzL 2,2
WAIY

PIC ¢, DSKP
LDA 2,€00%7
AND 92,1

LDA o,kB1Y
SuB# 1,0,87ZR
FHALT

LOOP

SETP1

I.DA 2,BUFF
AOAR A,NSKP
LDA 2, TESTU
LDA 1,C18
ADD {1,

noe o,NSKp
LDA m,kB?
NOAS p,DSKP
SURZL 2,?
WATTY

nIc 1,NSkpP
LDA 7,Cal¥7
AND &, 1

LDA &,KB1@
SUR# 1,0,5ZR
EHALT

LOonP

SETP1{

LOA %,RUFF
NOR m,NSKP
LDA &, TESTU
LDA {,C1R
ADD 1,0

noC &,NSkP
.LOA A,KB7
POAS @,D8KP
SuBzZL 2,9
WATT

RIA {,NSKkpP
SKPDON NDSkP
FHALT

LOOP

ICHECK FNR PROPER ENDING
YDISK ADNDRESS FOLLOWING

11 SECTOR WRITE ON HEAD o

1SECYOR 7

IU"INC SC" CAUSES "SCi=SCA"
!TO GO FROM 1111 TO n@no
PAND SETS "3i1¥,

INRITE !

JWAIT 10MS (OR UNTIL "DNONEM)
IREAM ENPING DYSK ADPRESS

IMASK NUT UNTIT #
JSECTOR = 1

JENDING NISK ANDRESS NOT
tHEAD=®, SFCTQR=1, SC=n

JATTEMPT A 2 SECTOR
JWRITE,

IFIRST ATTEMPT AY A WRITF
tLANGER THAN { SECTOR

PSELECT UNIT , 2 SFCTORS
IWRITE (!

IWAIT 1@0MS (OR UNTIL "DANEMY
JREAD ENNING DISK ADPRESS
FMASK NFF LINIT &

JENDING DISK ADDRESS NAT
YACo=GNOD ADNR, ACY1=RAD

PATTEMPT A 2 SFCTOR WRITF

PSELFCT UNIT , 2 SFCTORS
IWRITE ||

IWAIT 120MS J0OR IINTIL "DOANEM)Y
tREAD STATUS

IND "DP DONE"

IJFALLOWING 2 SFECTQR WRITF
?P(AC1)=STATUS REG,



A ARpde

L]
"2
"3
n4
nS
"6
"7
na
"9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
o8
29
30
31
32
a3
34
35
36
37
18
39
4
41
42
43
44

nPu551
n3582
n3553
nx5%54
BaAS%S
n3556
PASN7
n3562
nA581
n3HR2
PIHEY
n¥SR4
w665
“wISKE
©3HR7
P57
73571
w3572
w3873
n3574
niB75

A1876
wi877
23672
ANERY
WIBA2
PA3IERI
P367M4
23€AD
23676
AREAT
aN61R
w3611
nlx612
73613
23614
72vE1LS
3616
23617
nl629
03621
3622

LMAIN

AME2472 NP9}
¢on160
»nhR2A33
224152
23150
724171
153123
n24117
12309
783733
220n67
251133
182520
nme227
266433
730133
147497
vop212?
122414
776242
wnH24%

2262407
»2g167
r820833
222152
PRIAI
voans7
751133
152527
w"?6227
R6437
No2BMEN
w3407 M
"ATARL
153123
175220
183%0n
734133
187440
122414
PM6242
P?6243

Y

SETPY

.0A A ,RUFF
POR M,NSKP
ILOA 7, TESTU
LDA 2,PTYPE
.DA ¢1,€C11
ADDL 2,2,SNC
I.DA {,C3
ADD 1, M

noc a,NSKP
LDA »,XBY
NOAS @,DSKP
SURZL 2,2
WATT

nIic 1,NSKP
LDA 2,C37
AND 2,1

I.LDA 7,C420
SUR%® 1,0,87R
FHALT

LONP

SETPY

ILDA @,RUFF
NOR m,NSKP
LDA ,TESTU
nOC o, PSKP
LDA m,KBY
NOAS @,DSKP
SURZL 2,2
WATTY

NIF {,NSKP
LDA o,KBQ
LDA 3,4B&
I.LDA 2,NTYPF
ADNL 2,2,SNC
MOVZR 3,3
ADD 3,0

LOA 3,Can7
AND 3,1
SuUR# 1,0,87R
FHALT

LOnP

JINSURE THAT WINC HEADY
JFUNCTIONS PROPERLY
ITRANSFER 7 SECTORS NR 13
PSECTORS DEPENDING UPON
JTHE DISK TYPE

SLOAD UNIT & & # SFCTORS
JWRITE ||

IWAIT 104 MS (OR UNTTIL "DONEM)
JREAD ENDING DTSK ADDRESS

JTHROW AWAY UNTT # |
’ACQ.GODD. HEADw1 SECTw=}
JAC13BAD T

SCHECK "ADV HD", "INF HEAD"

FATTEMPT A 18 SECTAR WRITE
JIVERIFY CORRFCT ENPING
JDISK ADDRESS

JUNIT & / 16 SECTURS
IWRITE !

TWALIT 1paMS (OR UNTIL "DOANFM)Y
JREAD ENDING DISK ADDRESS
)SECTYOR 4

PHEAD 2

1SKIP TF 2311
THEAD ¢

PACIsACTUAL ENNDING DTSK ADDRESS
FAC@=CORRECT ENDING
? 16 SECTOR TRANSFFR,

NISK ADDRESS




A PG4T

ny
"2
n3
n4
LY
ne
a7
mg
ng
1e
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
9
31
12
33
34
a5
36
17
38
39
42
41
42
43
44
45
46
47
48
49
50
51

3623
©3624
a3E25
BIE26
pnE27
2367%)
n3odY
2N632
BT R )
RX634
236G
@636
a3637
nwle4p
73641
aN642

n3643.

73644

n3p45
BlK4H
wys4a7
n365¢
23685)
X682
w3653
w3IB54
23655

pPY6RS

NRER7
eNBADR
PXERY
2366K2
BIGARI
PXB64
n36K5
n3ISARE
RRAGRY
3670
P67
WRE72
3673
03674
PIAKTS

236786
w3677
P77
237714
A3772

LMAIN

nME24m NI
220160
n&2™3I
n22152
A83IMNII
nogm6?
PRL1I3IN
1%52%20
wn6227
wop16m
no24nen
APy
123090
1430pm
165433
122414
Wr6242
n06243

6240 NIOL
won150
030427
171112
PMA4R 4
151420
1my2p2
151400
r2{apn
n24152
1237202
P83IN3Y
o161
©R2733
©woAm6?
781133
182582nm
wnE227
nR443%
22p412
1™7497
176414
vh6242
nmE6243
nAQ428

RLY A
AARRTA
AMAN3IAK
n11876
17a%21 NADA4?

PARY S

SETP1

"LDA 7,RUFF

POR a,NSKP
LDA oa,TESTH

- nOC m,hSKP

LOA m&,KB?
POAS @,DSKP
SURZL 2,9
WATT
LOA
LDA
LDA

a,RUFF
1,KB14
2,KB3
ADD 1, n

ADD 2,0

PIR 1,NSKP
SUR# 1,2,SZR
FHALY

L.OOP

SETPY
LDA 2,NTYPFE
LDA 2:”‘“1‘1

uOVL® 0,n,82C

IMP e d

INC 2,2
MOVR @,2,87C
INC 2,2

I.LDA a,m,?
LOA {,TESTU
ADD 1,0

npc m,DSKP
LDA &,RYFF
POR m,NSKP
.LDA A,KBY
NDAS 2,D8KP
SURZL 2,92
WATT

NIA 1,NSKP
LDA 2,DAP4
AND 0,1
SUR# n,1,SZR
FHALT

Lonp

JIJMP N33

o+
6876
4516
11878
1arg2y

PATTEMPT A {6 SECTOR WRITE
$AND VERIFY CORRECTY FNDING
IMEMORY ADDRESS

PUNIT & /7 16 SFCTORS
IWRITE ||

IWAIT {@AMS (OR UNTIL
PSTARTING ADDPRESS

) Twn
P 12,0m0

"DONF ")

JENDING MEMORY ADDRESS
JTERROR FOLLOWING A 16 SECTNR
IWRITE

PACR=GNON

1AC1=BAD

JCALUSE YEND NF CYLINDERN
170 OCCUR DURING A
12 SECTOR WRITF

ICARYRIDGE DYSK
1SKIP IF 2311 DISK PACK

72314 DISK PACK
PGET PROPER NISK ARDRESS TN

1CAUSE "EQrM
JAPD IN UINIT &
TFINALLY

JLNAD MEM ADNR,
IWRITE !

IWAIT 122MS fOR NNTIL
PREAN STATUS

"DONE"Y

’NO "EOC" nR NERRH 09 qu OONE"
IFALLOWING WRITE OVER END YL
JACO=EXPECTEN ENDING STATUS
TAC1=ENDING STATUS

1CARY HEAD t SECT 13 2 SECTORS
12349 HEAD § SECT 5 2 SECTNRS
rel14 HEAD 23 SECT 13 2 SECTNRS

P"DP DANEN",MEQR", "FRR",STATUS MASK,



s OAPAR
"y

A2 2373
0y 73774
N4 23775
A5 pA%776
N6 nl7m7
A7 w3719
ng 23711
a9 Al3712
10 3713
11 23714
12 23715
13 vwd716
14 %717
15 637929
16 3721
17

18 pd722
19 23723
28 w3724
21 ¢X725
22 3726
23 n3727
24 vX73%p
25 w377y
26 p37%2
27 ¢3733
28 237134
29 #3715
3A 23736
31 X737
32 374p
33 ¢374%
34

15 2%742
36 03743
37 X744
38 pR745
39 X746
4) nd747
41 ¢175¢p
42 21754
43 3752
44 ¢R783
45 3754
46 1755
47 ¢378%86
48 p3757
49 wR7Kp
50 ad76A1

UMAIN

PAK2472 N3

non152
»24121
123207
PRIM3Y
noemy 4
wR2m33
172429
v61133
152527
7276227
284433
175113
pmME242
rr6243

rm6247
#20152
241214
1232pn
PpAR3INIA
2272774
A82M3}
17240
2R81133
1525820
nm6227
PpRA43Y
Lpopmen
123414
w6242
PAE24Y

wABP24m
729152
#2412
12322
nS3M33
no2pA7 4
LPLLER]
{rz2429
2R1133
{82820
Bpme227
7n65433
»2p217
122414
rPME242
Pm6243

n34:

nas:

SETPY

LDA A, TESTL
LDa 1,€y7
ADD 1,7

poc o,NSKP
LDA A,KB2
nNoR M,NSKP
SuB a,n
POAS @,DSKP
CURZL 2,2
WATTY

RIA 1,NPSKP

MOVL# 1,1,8NC

FHALTY
LOOP

SETP1Y

LDA A, TESTU
LDA 1,017
ADN 1,0

nocC o,N8KP
LDA A,KB?
NOR 2 ,NSKP
SUR n,n
NOAS 2,DSKP
SURZL 2,2
WATT

DIA 1,NSKP
LDA M,KBY14
ANPDE® 1,0,S87R
FHRALY

LOOP

SETPY

LDA m,TESTU
I.OA 1,C17
ADND 1,

noc o,NSkp
LOA ?,Kp?2
NOR M,NSKP
SyR a,n
NOAS @,08KP
SURZL 2,2
WATTY

NIR 1,NSKP
LDA ?,F204H
SUR# 1,0,S7R
FHALT

LOOP

JATTEMPT A READ
P( FIRST READ 1!11} )

JUNIT & / 1 SECTOR XFER
JCA = 2pn@0

JREAD !

IWAIT 19AMS (OR UNTIL "DPNF™)
IREAD STATUS
! DONE '? o
INA "DP DONE" NN REAN
JAC1wBAD ENDING STATUS
JATTEMPT A READ

! 1 SECTOR

JUNIT # / 1 SECTNR XFER
1CA = 2pnpne

IREAD !}

JWAIT 1Q7MS fOR IINTIL
IREAD STATUS

P"DATA LATE®" STATUS NN

A { SECT READ
1AC1sBAD ENDING

"DANENY

STATUS

JATTEMPT A READ
! 1 SECTOR READ

! UNIT &# / | SECT YFER
1ICA = 2p00Q0
JIREAD |}

IWAIT 100MS (OR UNTIL
JREAD STATUS

TENDING MEMQORY ADDRESS
118 WRNANG FOLLWOINEG ¢
JACp=GOCH

JAC1aBAD

"DﬂNEN,

SECT READ




A P40

a1
"2
73
14
25
ne
ny
ng
n9
14
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
32
31
32
33
34

ex7R2
3783
237684
2RV RS
28768
“3787
n¥77¢
23771
PR772
©3773
vw3778
PR775%
PN776
ny777

PARP R
vanry
rapag
PARMY
nanm4
napms
240m6
napn7
2an1Q
nagty
2412
gantd
AARY 4
nam15
24016
Zap17

LMAIN

RG24 NIBL
n2p152
nwoa121
12320
LR KR
©e2a?74
nR20 33
#8133
1525822
AMmE227
nog2e?
123414
vm6242
nA6243

50157 P3YT

171102
Y SIS
rmME240
ro2p152
w2407 4
123200
#R3IN3N
ropm74
n82m33
nee133
152527
WmE227
125113
ePE242
nME243

noR

~LLDA

SETP1Y

LDA a,TESTU
LDA {,Cs7
ADP 4,

nor o ,NSKpP
LDA A,KB?2
m,ASKpP
NIOS DSKP
SURZL 2,2

WATT
LDA p,C7n
ANDH 1,0,87R

EHALT
LoneP

LDA ®,DTYPF
MOVL 2,8,S7C
IMP Fy

SETP{

", TESTU
1,KB2
1,n
m,NSKP
LDA M,KB?
NOR m,NSKP
NINS DSKP
SURZL 2,2
WATT
MOV #
FHALT
LONP

Al

LENT

1LDA
ADND
noe

1.1,8NC

TATTEMPT A READ
? 1 SECTOR READ

JUNIT # , 1 SECT XFER

JCA s 2p0pM
JREAD 1!}

IWAIT 1pAMS (OR UNTIL
JAC18STATUS

JERROR STATUS FOLLOWING A
JREAD, "SEFK ER", 0R "ADDRFSS/
JUNSAFE"

"DONEW")Y

1IF CARTRIDGE NISK

PONN'T ATTEMPT A FORMAT
IMODE READ

JATTEMPT A REAN

1IN THE FORMAT MADF

P (FIRST USE NF FNRMAT MONE)

JUNIT & FORMAT MOQDF RIT

I1CA = 2pogn
IREAD !

FWATIT 1p@2MS (OR UNTIL "DONF"Y
PAC{aSTATUS

INOD "DP RQONE"
1CHECK

FOLLOWING FMT READ
WF DONE","R/W DNNF™



my
"2
X
a4
ns
ne
ay
a8
ng
1o
11
12
13
14
15
16
17
18
19
op
21
22
23
24
25
26
27
28
29
3n
%
32
13
34
15
16
17
38
19
40
a1
42
43
44
45
a6
a7
48
49
50
51
52
53
54
55
56

nasG

eae2v
r4n21
r4n22
?An23
naz24

pan25
6AR26
nan27

¢andn
pA2NY
kapNe
P4ap}A
napla

AAANRD
©wanl6
nénry7
Prandp
ndadl

AAKA2R
PAR43
nanda
nagAs
hd4pr46

wAnd?
naAnSy
nACSy
WARBK2
WaAnhy

ransa
naRsh
nARSe6

eAns7
nagRn
panRy
nank2
RApRJ

PpAABA4
eAnRS
Y VLY.
nAAR7
nART Y

24271
r4an72
©n4a73
pan74
24075

UMAIN

nAB237 Fi1t
nNE261
AMAAAR
nn6242
vmrpa2

NrE2585
wm5425
PMEBR7

nr6257
a"68Q7
papmyy
Bm6242
PMpaAy2

w258
wn72a7
Anpny?
¥n6242
GAAAnN

nMH28M
GRERPY
an712¢7
6242
nAB243 FiF?

nm6237 F21

vmE261
wPRARRM
406242
nAp 422

rPE2858
LYY
FAGRRAY

5257
6807
nAAmy7
an62492
nwepAL2

PAEO256
wn72n7
7AaRy7
wAn242
ARYAAS

pRE26M
272687
amn72a7
vP6242
wh6243 F2FE2

JSR MISET
NOSEK

n

FHALT

JMP E{F

RENDAT

7EROS

PRGEND

WRITE
PRGEND
17
FHALT
IMP F1F

READ
PRGEND+4MQ
17

EHALT

JMP EIF

rFHECK
PRGEND
PRGEND+4MQ
EHALT

L.onP

JSR OISET
NOSEK

m

FHALT

JMP FRF

GENDAT
ANES
PRGEND

WRITE
PRGEMD
17
FHALT
IMP F2F

READ
PREEND+4MQ
17

FHALT

JMP F2F

CHECK
PRGEND
PRGEND#+470
FHALT

LonpP

D0 SEEK/WRITE/REAN

JCHECK DATA ,

PSEEK CYLINDER ZERD

JERROR DURING SEEK, ACI=STATUS
fSKIP REMAINDER OF TFSTY

IGENERATFE NDATA
'DATA=ALL Z7ERQOS
tDATA BUFFER ADDRESS

100 THE WRYITE
FDATA RUFFER ADDRESS
JHEANe®, SECTeM, { SFCTOR
JERRMAR IN WRITE, AC1=STATUS
18KIP REMAINDER OF TEST

IREAN THE DATA

SDATA BUFFER ADDRESS
JHEAN=M, SECT=?, { SFCTOR
tERROR IN READ, ACY1=8STATUS

1COMPARE DATA RUFFFRS
16000 RUFFFR :
JGUESTTONABLE RUFFER
JERRNOR, ACAsSKOND WORND
JAC1=BAD WORD

100 SEEK/WRITE/RFAR

ICHECK DATA

PSEEK CYLIMDER ZFRP

JERROR DURING SEFK, AC1=STATUS
$SKIP REMAINNDER 0OF TEST

IGENFRATE DATA
PDATA=ALL ONES
'DATA BUFFER ADDRESS

100 THE WRITE

)DATA BUFFER ANPDRESS
JREANDen, SECT=n, § SECTOR
JERROR IN WRTITE, AC{=STATUS
1SKIP REMAINPDER NF TEST

TREAD THE DATA

1DATA BUFFER ADDRESS
IHEAD=2, SECT=m, { SFECTOR
JERROR IN READ, AC1a3STATUS

1COMPARE DATA BUFFFRS
1600D BUFFFER
TQUESTIONARLE RUFFER
JERROR, AC?=GOND wORD
1AC13BAD WORD




A DPpRY

1
n2
n3
"4
"5
né
a7
2} ]
ng
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
253
26
27
28
29
h Y|
31
N2
33
34
35
36
37
38
39
an
41
42
43
A4
45
46
47
48
49
5p
51
52
53
%4
55
56

naa?6
©ean77
24100
04y
ea122

adgny
pa1n4

24125

na17e
naimz
04112
24111}

nay112-

24113
nA114
74115
4116
nay17

nai2o
pai21
4122
rAaL23
na124

na12%
n419%86
na127
A4y
naidl

w4132
vagly
pa1Ng

GALRS
rA136
pa1ly
24149
74141

04142
ra14l
na14d4
04145
R414¢€

nayay
naAL82
74181
nay1ne
nayny

MAIN

wA6237 F31
ANE261 '
AR2AAM
nN6242
nRn4292

nwh6258
nA544%
rA6827

nME257
LI}V
PARRLY
#6242

FLIYIY)

ANGD5K

w7227
papmy?y
nnN6242
VLY Pl

PMEPANM
MAERN7
way227
rME242

nMEo43 F3IFS

‘»Mm6237 F4t

viP626 1
RARAAM
»nE242
»Mpd2?

RMAI58
0M543%
nA68AT7

?2"6257
rr6827
rApAryL7
7MN6242
AMnay2

pnEos58
nwn72p7
naamy?
nn6242
ANp4ANS

PAEO6M
LYY 1
¢n72a7
nag242
nM624% F4F3

JSR OISET
NOSEK

o

FHALT

JMP EJF

GENDAT
NUMSFEQ
PRGEND

WRYTE
PRGEND
17
FHALT

JMP E3F

‘READ
- PRGEND+4?p

17
EMALT

- IMP E3F

FHECK
PRGEND
PRGEND+42Q
FHALT

LONP

JSR MISET
NOSEK

)

FHALY

IMP F4F

GENDAT
ALT
PRGEND

WRITE
PRRBEND
17
FHALT
JMP F4F

READ
PRGEND+4MQ
17

FHALT

JIMP FE4F

CHECK
PRGEND
PRGEND+ 4R
FHALT

LONP

100 SEEK/WRITE/READ

SCHECK DATA

PSEEK CYLINDER ZERD

PERROR DURING SEFK, AC1sSTATUS
PSKIP REMAINRER NF TEST \

IGENERATE DATA
JOATASNUMBERS ne377
PDATA BUFFER ADDRESS

100 THE WRITE

1DATA BUFFER ADDRESS
JHEAN=A, SECT=n, § SECTOR
PERROR IN WRITE, ACi=STATUS
PSKIP REMAINPER OF TFST

JREAD THE DATA

JDATA RUFFER ANDRESS
JHEAD=®, SECT=n, § SFCTOR
PERROR IN READ, ACYI=STATUS

1CNMPARE DATA RUFFERS
$GNON RUFFER
TQUESTYONARLF BRUFFER
JERRAR, ACO=GOND WORD
1AC1=BAD WORD

1DN SEFK/WRITE/READ

JCHECK DATA

PSEEK CYLINDER ZERNP

JERRNR DYRING SEFK, AC13STATUS
)SKIP REMAINNDER NF TEST

IGENFRATE NDATA
TDATA PATTERN =z 1210210\ FTC,
IDATA RUFFFER ADDRESS

10N THF WRITF

1DATA BUFFER ANPDRESS
tHEAN=®, SECY=2, § SFCYQR
PERROR IN WRITE, Ar1=8TATUS
JSKIP REMATNNDER NF TFSY

IREAD THE DATA

IDATA BUFFER ANDRESS
IHEAD=?, SECT-m, { SECTOR
JERROR IN READ, AC13STATUS

)COMPARE DATA RUFFFRS
16000 RUFFER
JOUESTIONABRLE RUFFER
JERROR, ACA=GOND wWORD
JAC1=BAD wWORD



A MpRE  MAIM

!

e JOTISCUSSTON NF TESTS E7/F8 AND EQ/Fim

A3 )

"4 ' AT THIS POINT TN TESTING IT HAS REFN DFTFRMINED ’l'
a5 ITHAT PEADTNG AND WRITING CAN RE PERFORMED CPRPECTLY, TH®®
L INEXT FOIIR TESTS ARE A CYLINDER ADDRESS CHECK, CYLINDFRS
a7 }ARE FTRST SELECTED TN ORDER (7=312) AND DATA EQUAL TO THE
g JCYLTNPER NUMBER IS WRTTTEN (TEST E7) NN HEAD=D

g 1SFCTOR=M OF EACH, THF FOLLOWING TEST THEN READS THIS DATA
19 JBACK IN THE SAMF SEQUENCE IN WHTCH TT WAS WRITTEN, IF ONE
11 JCYLTNPER 1S WRITTEN ON MORE THAN ONCE DUE TO A fALWAYS n OR
12 PALWAYS 1) CYLTNDER ADPRESS RIT LINE AN FRROR WILL SHOW UP
13 1IN THF NATA CNMPARE CHECK,

14 . ‘

15 ? T,F. IF "EYL 4" IS ALWAYS A ZERD THEN AN ATTEMPT -
16 r TO SEEK TO CYLINDER 4 ACTUALLY SELFCTS

17 ' CYLINDFR @, DATA WORDS OF "4" ARE WRITTEN

18 ' THFRE ANR WHEN THE DATA AT CYLINDER A IS

19 ' LATER READ AND CHECKED IT WILL BF "4" WHFN -
20 ! TT SKHOULPM RE "aW,

21

22 ITESTS E78F8 CHEMK ALL CYLINDERS IN SERUFNCE @=312

23 1AND TFSTS EQ&F1m CHFCK THE CYLINDERS IN ORENER

24 JFROM 31> TO @, NSING THE COMPLEMENT OF THF CYLINDFR

25 INIIMRER AS THE DATA WQORDS,




A DpRY

"y
n2
23
A4
5
LT
ny
LT}
a9
19
11
12
13
14
15
* 16
17
18
19
22
21
22
23
24
25
26
27
28
29

o
31
32
33
34
35
36
37
38
19
49
41
42
43
e 44
45
48
¥
48
49
50
51
52

e

L4

na\eg
pagny
nazan

naz41
Ppa42
PARAT
nwaA244
ndgab
nag46
naz247
BwARSY
nazsy
V42582
w4283
¢a4254
NARKS
4256
Pa2s7
XLy
P PLE
nAR62

v42683
vAR64
k4265

pagh6
nagRy
wa27ae
24271
24272
P4a273
naz27a
74275
w4276
vag?77
pa3ep
Ppadny
p43n2
na3ey
nAjMmg
pAa3Rd
na3ns
p4a3n7
na3 1 n

LMAIN

172400
40403
»m6237

AM626 1
nAEARQN
»"6242
nenaty
BNE25%
w5441
RERRT
PME297
PMERRT
wopmyy
»ME2492,
nopdpd
rME2 4%
n1E764
ro2gz76%
noa”p?
122427
141

1Rz4p0
vidpdaN
nnE23?

rr6261
arpman
PARD42
weea12
76258
PME8Q7
rapmyy
nre24°?
7rP4ns
726774
won767
122414
rn624?
+76243
n1v763
won762
w2427
122427
7P@758

F713

F7,11

F7F3

Fa1

FB,.1!

Fg,21

FBF?

JIMP

SUB a,n
STA 2,F7.1
JSR OISEY

DOSEK

]

FHALTY

JIMP E7F
GENDAT
CYLN
PRGEND
WRITF
PRGEND

17

FHALY

ot
LONP ,
187 F7.L
I.DA ?,E7 .1
LDA 11,6342
SURZ 1.,0,SBN
JMP E7

SUR o,n
STA »,Fg,1
JSR MISEY

POSEK

]

EHALT

JMP FEBgF

READ

PRGEND

17

FHALT

JMP EBF

LDA 1,8ER,?
I.DA M,FB,1
suUBR# 1,2,S7R
FHALT

LOnP

157 F8l1
L0A »,FB,1
I.DA {,£312
SURZ 1,@,SRN
JIMP EB

PCYL, ADDRESSING CHEMK, SEF NISCUSSINN
JPRECENING E7, WRITE ON HEAD=Q, SECTNR«g
JOF FACH CYLINPER, IN EACW SECTNR DATA
PEQUALS THE CYL #, WRTTE IN ASCENDIN
JORDER FROM €YL o Y0 312, ‘

1 SEEK

PCYLINPER NUMBER (1T CHANGFS)

JERRNOR DURING SEFK, AC1=STATUS

FSKIP YO END OF TEST

PGENERATE NDATA

JADDRESS OF NATA GFNFRATAR

IDATA BUFFER ADDRESS

FWRITE |

$DATA RUFFER ANDRESS

JDISK ADNRFSS

PERRAR DURING WRYTF, AC1=STATUS

1(FE7,1)=0YL &
DN TT ONCE FOR
JEACH CYLINDFR

JCYLINPER ADNRESS FHFCK, SEF NISCUSSION
JPREVINUS TO TFST F7, RFAD FIRST SELTOR
)OF FACH CYLINNER AND CHF(CK FOR PROPFR
JDATA, TN EACH CASE DATA SHNULD EQUAL
)THE CYLINDPER #,

?SEEX

PCYLINNER NUMBER (JT CHANGES)

PJERRNOR DURING SEFK, AC13STATIS

IREAD

IDATA BUFFER ADDRESS
PDISK ADNRESS:
YERRNR DURING READ,
PSKIP TO END OF TEST
PFIRST WORD IN DATA RUFFFR
PSHOULD = CYLINDER #
PAC@=GNON

PAC1mBAD

IREAD THF TEST DESCRYPTINN
JREPEAT THE TEST FOR

PEACH CYLINDER

AC13STATUS



A DyERp

21
ne
LR
n4

o

26
a7
ng
79
19
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
26
27
28
29
30
31
32
33
34
a5
36
37
18
39
4
a1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

¢4a31
na312
4313

na314
74315
4316
ra3i7z
na3z2a
74321
w8322
n4323
ney24
24325
7?4326
w4327
na3xRp
na3ly
74332
nAaA333
©wAJ34
74335

HaA3IXG
¢4337
pazap

naydy
najaz
na3ay
T INY-N
©nA345
PpnAa3as
na3az
na3s8w
n43ny
PAaysR2
na3n3
#A43R4G
74355
$n43%6
na3sny
¢43hn
wd3h1
74362
4363
74354

CHAIM

226227
rAR4pn3
wm6237

¢ME261
nARAQAnR
vMH242
rapdt
PABOEN
»wm5437
AAERNT
pAE257
tMERNY
aramy?
roeE242
PPpany
vM624%
14764
P40y
noR762
1711238

HAR756

voron?
PARAGR
276237

fNE961
AAZAQAR
LM 42
nAG41YN
PRGE25R
v76R827
pramyy
nrE242
aApARR
126774
Pop767
1raAR?
122414
CMRD42
PrE243
P147862
nepdn
P2476m
1211008
neer54

Fa1

FG.11

FOF:

Fiag

Fim, 13

Fi12,9:

Finge

LDA m,£312
STA 0,F9,1
ISR OISET

NOSEN

m

EHALT

IMP FQF
GENDAT
CYLNC
PRGEND
WRITF
PRGEND

17

EHALT

IMP 4
LODP
NS? F9.1
JMP et
LDA 9,F9,1
MOVL @,P,SNC
JMP EQ

LDA 2,C312
STA n,Fynm 1
JSR GISETY

NPOSEK

o

FHALT

JMP F{OE
READ

PRREND

17

FHALY

JMP E{ME
LDA 1,0E104,.2
LDA o, F1m ¢
coM n,0

SiIR® 1,0,S87R
FHALT

Lonp

NSz E1nm,9
IMP et

I.DA &, F1m, 1
MOVL @a,@,SNC
JMP Efm

LENT

PCYL. ADDRESSING CHECK, SEE PISCUSSION
JPRECENING TEST E7, WRITE ON HEAD=p
1SECTOR=0, OF EACH CYLINDER, IN .
JEACH THE DATA WORPS EQUAL THE CNNMP,

JOF THF €YL #, WRTTE IN DFSCENDING
JORDER FROM CYL 312 70 @,

?SEEK

JCYLINDER NUMBER (1T CHANGES)

JERROR DHRING SEFK, AC1=STATUS

PSKIP TO END OF TEST

IGENERATE DATA

JANDRESS OF NATA GENFRATAR

IDATA BUFFER AMDRESS

JWRITE | C *
PDATA RUFFER AﬁDRE@S

PDISK ADDRESS

JERROR DURING WRITF, AC1=STATUS

P(F9.1YsCYL #

JD0 IT ONCF FOR
PEACH CYLINDER

ICYLINPER ADNPRESS CHFCK, SEF nzscus’J
IPREVIOUS TO TFST F7, RFAD FIRST SECTNR
P0F EACH CYLINDER AND CHFCK FOR PROPFR
PDATA, IN EACH CASE DATA SHOULD EQUAL
ITHE CNAMPLEMENTY NF THE CVYL #

P SEEK

JCYLINNER NUMBFR (1T CHAMGFS)Y

JERROR DURING SEFK, AC1aSTATUS

PREAD

PDATA BUFFER ADDRESS

POISK ADDRESS

PERRNR DURING READ, AC1=STATIIS
PSKIP TO END OF TEST -
PFIRST WNRD IN DATA RUFFFR

PSHOULND = CYLINDER #

1ACO=GO0ON

JACYI=BAD

JREAN THE TEST DESCRYPTINN
IREPEAT THE TEST FOR

PEACH CYLINDER




Ons? L MAIN

oy

"2 IDISCUSSTON NF THWE SFCTOR ADNPRESSING CHECK,

23 P (TESTS F11/F(2 AND Fi3/E14)

N4

2% . JUSING CYLINNER=M, HEAD=M TEST Ef{ WRITES ON

26 "~ JEACH SUCCESSIVE SFCTOR INNIVINUALLY FROM Pas,

a7  10R Awiy, IN EACH CASF EACH DATA WORD EOQUALS

ng . )THE SFCYOR NUMBFR, TFST E{2 READS THE INDIVew

1] _ 1INDUAL SFECTYORS BACK IN THE SAMFE NARNER AND

10 . JCHECLKS THE PATA, TESTS E13/E14 PFRFORM THE SAMF
11 o ~ JTASK FXCEPT THAT THF SECTOR SEQIENCF 1S IM THE

12 : IREVERSE ORDFR AND THE DATA WRITTEN FQUALS THE

13 : JCOMPLEMENT OF THE SFCTOR NUMBFR,

14

15 PTHIS TEST IS NESIGNFD TO CATCH FRRONENUS SECTNR
16 _— ISELFCTINON ERRORS,

17 . i

18 ) I.E, IF "“SC2" IS ALWAYS AT GRNUND WHEN SEFTOR
19 ' » 1S SFLECTED, SECTOR & WILL AGTUALLY

2¢ : ? RE CHOSEN AND "218" WI| L BE WRITTEN THFRF,
21 ! TN THE S!BSEAUFNT READ A DATA COMPARF

22 ? FRROR WILL RFSULT WITH THE GNON=a"p",

23 ? AND THFE RADRsM2",

24

25 PAIRS 102427 SUR 0, m 1SFE DISCUSSION PRECFDTING THYS TFST,
26 CA3RE RAGINY LTA 0,SECY IWRITE ON CYL=0, HFAD=®, QONCF
27 #4387 no2p121 ' . LDA o,C17 IFAR EACHM SECTNR, IN EACH
28 437D 740413 STA A,E11,1 JCASFE THE DATA WNRNS EQUAL
29 04371 0am6237 F11 JSR @ISETY PTHE SFCTOR NUMBER

30 24372 #m6261 NOSEK ySEEK |

31 24373 20p0pn0 n ICYLINDER o

32 14374 06242 FHALT $ERRNR IN SEFK, AC1sSTATI'S
33 p4375 empdayt IMP EitE 1SKIP TO END OF TEST

34 34376 pP6258 GENDAT I1GENERATE DATA

35 p4377 an5462 SECTN 1ANDRESS OF NATA GFN ROUT,
36 74400 wPARRT7 PRGEND 'ANDDRESS OF NATA BUFFER

37 044n) 76257 WRITE JWRITE |

38 4402 PDERQAY PRGEND IDATA BUFFER ADDRESS

39 24403 pog?17 F11,18 17 PDISK ADNRESS (IT CHANGER)
40 pdama pnE242 FHALT JERROR IN WRYTF, Af{sSTATUS
41 4405 omMpany IMP et

42 pd4ane pME24N FLiE?® LOOP

43

44 pa4an7 16157 Y§7 SECT PINCREMENT THE SECTYOR

A5 paatp 220773 LDA 7,F11,1 INIJMBRER

46 n441) P24763 DA {,KB11

47 4412 1237290 ADD 1,

48 4413 pap?7m STA O,F14,.1

49 P4414 24157 LDA {,NTYPE $1SEE IF NONE

50 p4415 n¥p205% LDA 22,0187

51 04416 127123 ADDL 1,1,SNC

52 paa17 pl3p24n LDA 2,037

83 m4420 112424 suB m»,2,8ZR

54 04421 aMmG759 JMP E11 100 ANNTHER



-A MERB

a1
"2
A3
n4
a5
a6
n7
ng
”9
14
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
349
31
32

£4422
waa23
rda24
paa?s
Beao6
va427
na4dp
4431
na4%2
74433
vaada
®A4lY
78476
4437
haady
rda4
24442
Q4443
néaad

r4a44%
PA4Al
ndaady
74450
naany
pAaass?
04453
PpAa4%4q

waa8s,

¢A4456
nNa4R7

JMAIN

122492
40457
vop121
PaApaAln
vn6237
wRA6261
PABZRAN
hA6242
rn"p412
PAE25R
prESE7
pMany7
PME242
-1 s
220157
26773
122414
am6242
pMe24y

?101%7
r20767
2247263
123707
rApY 64
704457
“3In2p8
127123
230210
112424
2722747

F123

F12,.11
F12.2:

Fi2E?

SyR
QT A
LDA

n,n
?,8ECT
a,017
STA A,E12,2
JSR OISEY
NOSEK

]

EHALT

JMP E12E
READ

PRGEND

17

FHALY

JIMP E2E

LDA &,SECT.
LDA 1,0E12,1
SUB# 1,0,82R
FHALT

LonpP

187
LDA
.DA
ADN
STA

SECT
n,F12.2
1.K811
1,0
n,F12.2
ILDA 1,PTYPE
LDA 2,C1%7
ADPL 1,1,8NC
LOA 2,C317
SUBR @#,2,82R
IMP Fy9

1SEE THE DISCUSSIOM PRECEDING
JTEST E11, READ ONCE FROM
JEACH SECTOR AT CYL=0, HEAN=R,
JCHECK DATA IN EACH CASE,
IDATA WORDS=SECTOR &,

1 SEEK

ICYLINDER n .

JERROR IN SEEK, ACY1sSTATUS
ISKIP TO END OF TEST

IREAD | _

!DATA BUFFER ADDRESS

1DYISK ADNRESS (IT CHANGES)
TERROR IN READ, ACY=STATHS
ISKIP TO END OF TEST

1GET SFCT # _

IGFT A WARD READ

JDATA ERROR, SFE ARQVE DFSPRIPTION

TACA=GNOD WORD
1AC1=3BAD

P INCREMENT THE SECTOR
INIIMRER

'SEE IF NONE

16N AGAIN

»




“MAIN

A OpKGC

"y

N2 n4a4aly p2p15n ..LDA »,NTYPE JSFE DISCUSSION PRFCEDINA
AJ N4aak] p24224 LDA {,C1%87 ITESTY E11, WRITE ON CYL=0,
M4 4462 173103 ADDL 2,0,SNC 1HEAD=M, ONCF FOR FACH SECTYOR,
"5 paasy n24208 LDA {,€£277 PIN FACH CASE THF DATA EQUALS
A6 24464 PA4420 STA {,F13,.9 ITHE COMPLEMENT OF THE SFCTYOR
A7 4485 125220 MOVZR 1,1 ) NUMBRER

M8 paake 125220 MOVZR 1,1

A9 pd44B87 195220 MOVZR 1,1

10 pad7e 125220 MOVZR 1,1

11 04474 44157 STA 1,8ECT JBEGINNING SECTOR

12 04472 om6237 Fiy JSR @ISET ISETUP

13 D4473 ¢M6261 NOSEK 1SEEX |

14 P4474 prpran ] ICYLINPER

15 24475 nnE242 FHALY JERRDR IN SEFK, ACY=STATUS
16 p4476 nopayy JMP E{XE )SKIP YO END OF TEST

17 0¥4477 2M6258% GENDAT IGENERATE DATA

18 2450 pm5460 SETNC JANDRESS OF NATA GFNERATNR
19 PASOy pn&EREY? PRGEND PANDDRESS OF NDATA BUFFER

20 Q4502 06257 WRYTE IWRITE |

21 @45HM3 prsERpY PRGEND FADDRESS OF NATA BUFFER

22 24504 LRpMY1Y F13,.13 17 IDISK ADNRESS (IT FHANRES)
23 pad25 ¢NE242 FHALT JERROR IN WRITE, ACY{sSTATUS
24 pA506 nApdRt IMP 1

25 pASN7? amE24% FI3E: LonpP

26

27 n4S51p 114157 nSZ SECT PDECREMEMT THE SECTOR

28 24511 prpdpy JMP L+ INUMRER

29 84512 ¢2e772 LOA A, FLX, 0

30 24513 ¢240ed LDA 1,KBY

X! PAS514 122400 SUR 1,0

32 04515 pap787 STA o,F13,.¢

33 24516 171404 INC A,,SZR 1SEE IF DONE

34 nAaS17 wp75%y JMP E43 INNT YET



NETYY

21
"2
a3
74
25
"6
L4
]}
n9
12
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
3a
31
32
33
34
35
36

pas2n
24521
04522
nas2z23
P4524
24525
nas526
74527
043534
P45V
24532
74533
74534
24535
nas36
nasly
pAaAS AR
pasay
vwas542
74543
24544
na% 45
74546
Hnas547
naAssn
04581

245582
245%3
24554
nas8ss
rASKe
74557
D4A5AR
245AR

SMAIN

22150
$w242p4
1723103
n242¢6E
444415
1925229
125220
1925220
125229
na4157
nneo3?
7m6261
APARAN
an6242
¢npay3
nne258
aA6RQ7
anamy7
wA8D49?
nAN4Ane
n20157
1rampn
rRe772
122414
w6242
2Mm6243

”14157
R4
p2p76%
AP4763
12240
»aa762
1714p4
7nAn751

F142

Fia,11
E14,2:

Fi4E?

LOA &a,DTYPE
LDA 1,C137
ADDL 0,0, 8NC
LDA 1,C277
STA 1,E14,2
MOVIR 1,1
MOVZR 1,1
MOVZR 1,1
MOVZR 1,1
$TA {,8ECT
JSR @ISET
NOSEK

»

FHALT

JMP E14E
READ

PRGEND

17

FHALT

JMP E14E

LDA m,SECT
coM m,m
LDA {,0E14,1
suB# 1,@,SZR
FHALT

LONOP

nsz
JIMP
LDA
LDA
SuR
STA
INC
JIMP

SECT
y
",E14,2
1,KB1Y
1,0
n,E14,2
.7, SZR
E14

ySEE THE DISCUSSION PRECEDING
PTEST 11, READ ONCE FROM
1SECTOR OF CYL=0, HEAD=OQ,
PREAD SUCCESSIVE SFCTORS

PIN ODRDER FROM HY TO LOW,

JIN EACH CASE THE DATA EQUALS
PTHE COMPLEMENT OF THE
#SECTOR NUMBER S

ISTARTING SECTOR # .

ISEEK |
JCYLINDER 0 :
JERROR IN SEEK, AC{1aSTATUS -
JSKIP TO END OF TEST

JREAD | .

JDATA BUFFER ADPDRESS

1DTSK ADDRESS (IT CHANGES) +
JERRAR IN READ, AC1aSTATIS

)SKIP TO END OF TEST

PGET SECTOR #

IGET A WORD READ

PDATA ERROR, SFE APOVE DFSCRIPTINN
PAC@=GO0OND WORD

7AC1sBAD

FDECREMENT TO NEXT SFCTOPR

PDNNE ?
INO, GN AGAIN




A DARY  _MAIN

mn :
n2 fDISCUSSTON OF THE HEAD ADNDRESSING CHECK,
"3 ? CTESTS E15/EY6 AND E17/E18)
n4
as FUSING CYLINDERwn, SECTOR=2, TESY E13 WRITES ONE
06 PSECTOR ON EACH SUCCESSIVE HEAD INDIVIDUALLY,
a7 - 1IN EACH CASE THE DATA WORDS EQUAL THE HEAD
n8 ~ - INUMRER, TEST E16 REANPS EACH OF THESE SECTORS
a9 - JBACK TN THE SAMF ORDER THEY WERF WRITTEN AND
10 PCHEEKS THE DATA, TFSYS E17 AND E18 PERFORM
11 - JTHE SAMF FUNCTIONS EXPEPT THWAT THE HEADS ARE
12 ISELECTEN IN REVFRSE ORDER AND THE CNMPLEMENT
13 )OF THF HEAD NIIMRER 1S USED AS THE DATA,
14 v '
15 . JTHESE TFST ARF PESIGNFD TD CATCH ERRONENUS
16 JHEAD SELECTYON NR MULTIPLE WEAD SELFCTION
17 JERRORS.,
18 .
19 ?- ILE. IF "HD2" IS ALWAYS AT BROUND WHEN WEAD 2
20 ’ 1S SELECTEN, HFAPD @ WILL ACTUALLY RE
21 . ' CHOSEN, "218" WILL RE WRITTEN ON THIS
22 9 SECTOR WHERE "@18# HAD BFEN WRITTEN
23 ’ PREVYQOUSLY, THE SUBSEQUENT READ WILL
P4 ? THEN ENCOUNTER A DATA FRROR WITH THE

?

25 mOND WORN = M ANP THE RAD WORD = 2,



A Ap82

"y
n2
a3
n4
a5
26
a7
78
"9
10
11
12
13
14
15
16
17
18
19
50
21
22
23
24
25
26
27
28
29
30
3
32
33
34
15

pas8g
RASRS
nas584
pASAS
N4588
na587
R457
nas74
na572
245873
24574
#4575
N45786
74877
na6M
Y1131
naAGM2
WABM3

vaBsn4
nABnS
nAEME
HnAGRY
nd61p
a6
nae612
A4613
Ad614
Na61 8
74618
4617
RAGON
PA621
na622

“MATINM

1A2400
p4156
nooiet
nap41 3y
wne237
ANE251
pAnANBA
PAE242
a4yt
¢m62558
PM5458
PA6RE?7
nnEos7
pRERAT7
emamy?
nM62492
pnApAaAny
nPE243

161568
AP2773
®24067
12370
nAp770
»2415m
n3Ipasd
125112
AMMAnA4
1514pn
1252p92
151400
nwasapnm
1224194
RAA744

E1512

Fi1585.118

FI%E?

~ 8uUB

PR
2,HEAD
n,C17
STA 7,E158,.1
JSR @ISETY
NOSEK

1]

EHALT

JMP E{SE
GENDAT

HDN

PRGEND
WRITE
PRGEND

17

EMALT

JMP et
LOOP

STA
LDA

182
LDA
LDA
ADD
STA
.DA
LDA

HEAD
n,E15.1
1,KB?
1,0
MIE1‘-1
1.,PTYPE
2,ADR=

MOVLH® 1,1,82C

JMP ¢4

INC 2,2

MOVR 1,1,82C
INE 2,2

LDA 1,7,2
SUR 1,m,82ZR
JMP E1( 5%

'SEE THE DISCUSSION ABOVE,
JWRITE ON CYLwA, SECT=D,
JONCE FOR EACH HEAD,

IDATA WORDS = HEAD #

1SEEK |

ICYLINPER @ ,
JERROR IN SEEK, AC{sSTATUS
PSKIP TO END OF TEST
IGENERATE DATA

PAPDRESS OF DATA GENERATOR
JDATA BUFFER ANDRESS
JWRITE |

JDATA BUFFER ADDRESS

JDISK ADDRESS (IT CHANGES)
TERROR IN WRITE, AC{®sSTATUS

JINCREMENT TO NEXT HEAD

1DONE ?

PCART DISK

1ISKIP IF 2311
12314

JGET END DISK ADDPR

INOT DONE YET




A BYRI  MAIN

ny

A2 045623 1m2400 SUp a,n 1SEE THWE DISCUSSIQM PRECFDING
A3 N4624a pAp156 STA O,HEAD ITEST F18, READ ONCF FROM
N4 74625 w2121 .DA n,047 TEACH HEAD ON CYL=0, SECTen,
N5 PWA626 ndgayn STA 0,F18,2 IVERIFY THAT DATAsHEAD #

N6 4627 ¢76237 PiAg JSR OISET

N7 Q4630 pr6261 NOSENX 1 SEEK |

"8 Pa631 wmpopn n ICYLINDER n

"9 PA6I2 AME242 EHALY JERROR IN SEFK, ACYI=STATIIS
190 4633 anp4ay? JMP E{BE PSKIP TO END OF TEST

11 NAB3I4 p0E2RE READ 'READ !

12 04615 pmERRT FIA, 13 PRGEND JADDRESS OF NDATA BUFFER

13 V4676 pognmi? Fi168,21 (7 1018 ADNRESS (IT CHANGES)
14 P4637 prE242 o EHALT PERROR IN READ, AC1sSTATUS
15 24640 ampaps JMP FyRE PSKIP YO END OF TEST

16 va64y n20156 ILDA 7, HEAD, IGET HEAD #

{7 24642 026773 LDA 1,8E16,¢ JGET A WARN READ

18 n4a643 122414 SuUBRH# 1,0,S7R PDATA ERRDR, SFE ARQOVE DTSCUSSTON
19 vA644 pPE249 EHALT JACA=GNON WORD

20 p4645 76243 FYARE? LONP $AC1=BAD

21

22 #4646 71156 1587 WEAD P INCREMENT TO NEXT HEAD

23 24647 p2p767 LDA »,F18,2

24 na6RA P24767 . LDA 1,KB7?

25 P46RY 123man ADD {,m

26 04652 nAp764 STA n,F{8,2

27 w4653 224150 LDA 1,NTYPF IDONE YEY 27

28 p46%4 ulndy? LLDA 2,ADR=1

29 (4655 125112 MOVL#E 1,1,82C

32 p4a65S6 prpdr4a IMP L +4 JCART NISK

31 n4657 1514gn INC 2,9

32 r4a660 1725209 MOVR 1,1,82C PSKIP IF 2311

33 R4a661 1%140" INE 2,2 12314

34 pagEs2 po%oRN LDA {,m,2 IGET ENDING NISK ADDRESS

35 pa663 192424 SUR (,m,S2R

36 4664 PORY 4T IMP ELA IMORE TO GO

37 w4665 urgaps IMP L +% IGO0 YO NEXT TEST

38

39 NA6AE KMARET o1

AQ PAGE7 oMIMyY ADR: 1017 JCARY, HEAD 2 SECT 2 { SEfT
41 467y p75my7 17 12311, HEAD 12 SECT @ | SECT

42 P4671 n12my? 12047 12314, HEAD 24 SECT @ {1 SECT



A Do

1
"2
n3
4
ns
26
a7
"8
09
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
0
3
32
33
34
35
36

na672
Pag7d
pae74
PaB7s
nABT7E
na677
470
MA7MY
nazag
w4703
payra
Wa7nE
nAa7 6
pDazny
naz71 e
naz11
4712
04713
ra714
P47 15
nazi1 e
nazy7
RA7ON
$pA791
nazo2
04723

WA 24
naz7 25
R4726
nwaz27
naz73p
naz 3y
Maz73p
a7 Ry

TMAIN

P2p150
n3gsegk
1”112
nApava
151407
174222
151400
n25apm
FYYER,]
#2v?213
123707
nag1568
Pre237
PNB261
FARAHBA
P62 42
wPAdll
neS25%
PnPr5454
nAERNA7
wPB257
PAGRQAT7
orpny7
rneo 42
PArAn
wME24N

v1415K8

A4y

r2p772
24767
1224p0
pap767
1"11ud
eNu?753

E17¢

F17.12

F17E:?

LDA A,DTYPE
LLDA 2,ADRiey

MOVLY ®,n,82C

JMP @4

INC 2,?
MOVR 2,0,82C
INE 2,2

LDA {,2,2
STA 1,F17,.1
LDA m,C1774
ANDS 1,0
STA 0,HEAD
JSR OISET
POSEK

[}

FHALT

JMP EL{7E
GENDAT

HDNC

PRGEND
WRITE
PRGEND

17

FHALT

JMP et
LONP

nsz
JMP
L.DA
LDA
SUR 1,9

STA M,E17,1
MOVL @,@,SNC
JMP Et7

HEAD
ot
n,F17,1
{,KB7

PSEE THE DISCUSSION
JPRECEDING TEST ES,
FPWRITE ON CYL=2, SECT=9,
PONCE FOR EACH HEAD,
JDATA ® HEAD #

ISTARTING DISK ANDRESS
PSELFCY HEADS IN RFVFRSE

_JCHRRENT HEAD #

PSEEK |

JCYLINPDER o

JERROR IN SEEK, AC1sSTATUS
PSKIP TO END OF TEST
JGENERATE DATA

PADDRESS OF NATA GFNERATOR
P0ATA RUFFER ADDRESS
IWRITE |

!DATA BUFFER ANDRESS

IDISK ADNRESS (IT CHANGES)
TERROR IN WRITE, AC31=STATUS

1DECREMENT HEAD #

1DNNE YET ?
INOD

ORDER




A BPRS L MAIN

n
ne
"3
n4
"5
a6
"7
"8
n9
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4]
42
43
44

w4734
Ba735
na7386
nazyy
nay 4y
nayay
w4742
@4743
pAazZ44
pa745
na746
na747
24750
w4751
74752
na783
P47 %4
a7 %85
Pa7s6
pa787
RA78R
P47 Ry
Q4752
4783
P47h4
naz7Rs
Q47 RS
24787

A4770
R477
24772
P4773
24774
24775
®4778
waz77y
a8amp

w82y
a5A7A2
285nn3
a%5074

uw2n1s50
nxpdqa
141112
LYY
151400
174202
151400
p25man
44413
wo2p21)
1237¢0
RAP158
26237
rn6261
Ll
unE242
nrp4aLy
an6258
o687
angmy?
nmEe242
nApA4an8
r2015%
122700
no26772
122414
nr6242

ANG24N

21415R8
ARALPY
2207658
n24767
122422
nan762
174103
P75
AM@4Q"

LYY
nAmay7
w4417
711417

E188

FiR, 13
E{R 2%

F{RE?

ADR1Y S

LDA M,NTYPE
LOA 2,ADRi=}

MOVL# 0,0,8ZC

JMP ,e4

INC 2,7

MOVR 0,0,82C
INC 2,2

LDA {,m,2
STA {,E18,2
LDA a,C1774
ANDS 1,2
STA 0,HEAD
JSR OISEY
DOSEX

]

FHALT

JIMP E8E
READ

PRGEND

17

FHALTY

JMP F{BE

LDA n,HEAD
coM a,m
LDA {,8E18,1
SuUB# 1,0,SZR
FHALT

LOnP

ns?
JIMP
LDA
LDA
suB 1,0
STA P,E1R,2
MOVL @2,0,SNC
JMP F{8
JMP F19

HEAD
Y
n,E1R, 2
1,KB?

Lt
417
4417
11417

#SEE THE DYSCUSSTON PRECFDING
ITESY E15, READ ONCF FROM
TEACH HEAD ON CYL=0, SECYT=0,
IVERIFY THAT DATAsHEAD #

ISKIP IF 2311
12344
PGET DISK ADNPRESS YO BEGYN WITH

JBEGINNING HFAD #

)SEEK |

PCYLINDER o

JERROR IN SEEK, AC1=STATUS
ISKIP YO END OF TEST

JREAD |

JADDRESS OF DATA BUFFER
PODISK ADPRESS (IT CHANGES)
JERROR IN READ, AC1sSTATUS
)SKIP TO END OF TEST

JGET HEAD #

JUSE THE COMP,

JGET A WORD READ

JDATA ERROR, SFE ARQVE DISCUSSION
JACERGNOD WORD

JACL=BAD

IDECREMENT HEAD #

JDONE YET ?

INO

IYES, GO TA NEXT TFST

ICART, HEAD { SECT @ { SErT
1231t, HEAD 11 SECT @ 1 SECT
12314, HEAD 23 SECT ©® 1 SECT



& RIRE

a4
n2
n3
n4
ng
n6
n7
ng
"9
10
11
12
13
14
15
16
17
18
19
29
24
22
23
24
55
26
27
28
29
30
34
32
33
34
35
36
37
18
19

ASANG
ARQNE
ARAAT7
n8Z1Q
n8A1
%412
e K

a5a1 4
A%R1LH
816
a%my7

ARROY
n8p2y
wBn22
?Ra23
LI LY
a%@25
AR@26

25027
FLERY)
v3nX1
AN

25233
25034
285415
28230
a85a37
25740
®%241

A50242
nSead
25044
25045

TMATN

ANE240
PME261
NA@ILN
nAA4RY
PRAA4AD
nn6242
2A6243

a36153
w21113
24p41
#2623

am6247
776261
PARRL3
nonAs4
123445
»26242
n26243

ARG15%
211173
ndndp
nPE234

226247
n*6261
AR
no2u177
123444
2m6242
nA6243

n3p153
221113
rAnapY
PnE231¢

E19:

E203

E212

SETP
POSEK
My
IMP 43
IMP L2
FHALTY
LOOP

LDA 2,UNLM
LDA @,TREL,2
STA 0,, 41
RECLO

SETP1

NOSEK

313

LDA A, KB
AND# 1,0,S8SNR
ERALT

LONP

I.LDA 2,1INIIM
LDA m,TREL,2
STA 0, 49
RECLA

SETP1

POSEX

313

LDA n,C36
AND® 1,0,87R
FHALY

LonP

LDA 2,UNUM
LOA O, TREL,2
STA ml -*1
RECLM

JCAUSE SEEK FRROR RY
PSEEKING TO CYL 313

TAC1=STATUS
INO ERRORS ON SEEK
17D CYL 313

IRECALIBRATE THE
PUNIT WITH A SEEK ERR

PCAUSE SEEK ERROR RY
PSEEKING TO CYL 313

JAC1=STATUS
INO SEFK ERROR STATUS
PFOLLOWING SEEK YO CYL 313

PRECALIBRATE THE UNIT
PHWITH A SEFK ERROR

JCHECK FOR ILLFGAL ERRORS
PALONG WITH SEEK ERRNR
JAC1=STATUS |
JINTENTIONAL SFEK FRROR
PILLEGAL STATUS; "END fyi®
1OR "UNSAFE" QR "CHK Wh"
POR "DATA LATE"

IRECALIBRATE THE UNITY
twITH A SEEK ERROR




A BBR? L MAIN

"y

N2 8246 @*6253 F2o1 PORW JSETUP SECTOR N & 4

N3 a%¢47 anpopn ] JCYL #

N4 PRS0 p05427 THREF 10ATA TYPE

N5 P8Ry AApMNyY 77 ' 1DISK ADDRESS

n6

27 2a%a%2 pmE253 PORW )SECT 4

n8 »%2%53 ampnpon ] '

a9 r%2a%54 AM54314 FOUR

1@ 2%255 nAp14? 117

1"

12 25056 nm6237 JSR @ISET ITEST READ SECY 3I=WRITF SEFT 4
3 ) SEQUENCE

14 28087 pM6258 ) READ JREAD A SECTOR

15 ¢%080 276607 PRGEND JMEM BUFFER ADDPRESS

16 a%28y pagn?7 77 )SECTOR THREE

17 p%eR2 Ar6242 FHALY JERRNR, AC!IsSTATI!S

18 a%a83 p7pd22 JMP F2%E 1SKIP YO END OF TEST

19 _

20 8084 106257 WRITFE JWRITE A SECTOR

21 ReARS pMEARe?”? PRGEND 1BUFF ADDR (X'8 JUST REAM)
22 p%286 papyy? 117 )SECTOR 4

23 pRQ87 06242 EWALT JERROR, AC1=STATIIS

24 2%07n p0QR4ys JMP F22E ISKIP TO END OF TEST

25

26 a58¢71 rmE2558 GENDAT JGENERATE NPATA BUFFER

27 uX@72 wr5427 THREE PANDR OF DATA GEN

28 a%273 pneAR7 PRGEND JBUFFER ADDR,

29

30 %274 PR6258AK READ JREAD A SECTAR

31 28075 o727 PRGEND+4MQ 1BUFF ADNR,

N2 #8276 p7pty? 117 PSECYOR 4

33 577 ¢m6242 FHALT JERRMR, AC1sSTATUS

34 25170 na72p4nsS JMP F292E }ISKIP YO END OF TEST

35 :

36 251721 a0b260 CHECK JCOMPARE BUHFFERS A/B

37 28102 rPKRART7 PRGEND $ANDR OF BIIFF A (CORRECT)
38 p5103 an72p7 PRGEND+40Q 1ADDR NF BIlIFF B

39 2%1M4 ¢™6242 EHALT JCOMPARE ERRDOR, ACQ®=G0O0D

49 %1785 P7p243 FR2FL LONP PACL3BAD



A MpARE  LMAIN

a1

22 2%106 PME253 F233 PORW )SETUP SECTOR 3 r 4

A3 a%107 papegn | 1ICYL # 2

na u®11yY en5427 THREE JIDATA TYPE .
a5 n%111 ¢naR77? 77 -~ IDISK ADDRESS (SECT 3)

26

A7 A%112 nN6E253 PORW

f8 A%113 vramAR n

n9 pR114 AMNS43Y FOUR

10 %115 a2a117 "7 . 1SECTOR 4

11

12 25116 w"6237 JSR OISET ITEST WRITE SECT 3~RFADN SECT 4

13 - 1SEQUENCF,

14 95117 276255 : GENDAT . PGENERATE DATA

15 #%120 pn543) FOUR ' : 14'S >
16 pX121 pm6607 PRGEND JANDR NF DATA RUFF

17

18 p5122 (m6257 WRITE IWRITE A SECTOR

19 &8123 p76KRQ7 PRGEND 1ANDR OF DATA BLUFF 4
20 25124 P77 . 77 ISECTOR 3

21 %125 @am6242 FHALT : JERRDR, AC1s8STATUS

22 %126 A"pAay7 JMP E23E 1SKIP TO END OF TEST

23

24 %127 7276258 READ 1READ A SECTNR

25 %132 n77207 PRGEND+4MQ IMEM BIIFF ADNRFSS

26 2%13%1 u”2117 117 )SECTOR 4

27 25132 pm6242 EHALT JERRNR, ACY1=STATUS

28 25133 p7pay? JMP F23E 1SKIP TO END OF TEST

29

M #8134 276258 READ JREAN A SECTNR

11 25135 rn6RA7 PRGEND IMEM ADDR

32 0%136 22um77? 77 PSECTOR 3

I3 %137 4"6242 EMALT PERRDR, AC1sSTATUS

34 n%14p p7papS JMP F23E PSKIP YO END OF TEST

35

36 nN141 AmE26N0 CHECK JCOMPARE SECTOR 3 2t 4

A7 25142 5N6R27 PRGEND PSECY 3

38 25143 en722p7 PRGEND+40D )SECT 4

39 pK144 »nn6242 FHALT PCOMPARE ERRNR, ACP=ROND (SECT 39

4y 28145 276243 F2VES LOoNP 1AC1=BAD (SECT 49

-




A PQRG  _MAIN

"1
ne
"3
24
a5
"G
n7
ng
"9
12
{1
12
13
14
15
16
17
18
19
2@
21
22
23
24
28
26
27
28
29
la
31
32
33
34
35
316
37
38
39
42
41
42
43
44
45
465
47
48
49

05146
w5147
25150
28151
n8152
P8153
n8154
z5155
A51%6

25157
a%160
pR161
05182
251AK3
g%18a
nR1RH

8146
LRy
w5170
25171
e%172

w8173
*%174
w5175
¢R176
#5177

820
p52n1
nRamng
n8203
©u8274
pR2m5
8206
e8enmy
P8s210
25211
n8212
2%213
8214
25215
n%216
es217
a%2%2a
25221

1240
PARADS
ndpaga
no2p207
Gd4pad4
rPB253
nAReDRA
nn5441
pAGOLY

AIn778
n2n774
224207
122437
nwee770
n2p454
p4ap 452

nA6237
vMm6261

aranpo L SCYLS

?R6242
pMpay?

0R6258
PAneRR7
LT LR
¢m6242

‘w2408

roa1558
26167
122414
27mE242
PP6243
171mpy
LY,
722761
nap778
pm6254
024227
nyz2128
143490
126433
nop77y
249751
n14447
2AQR745

E24%

LCL8

RD¢

F24E:

LCYLS

GRAN?

SUR
STA
STA
LDA
STA
DORW
]
CYLN
17

m,n

M, ,CL
n,.SCYL
",C312
a,LCYL

187 .CL
LDA @, CL
LDA 1,€312

SURZ¥ 1,0, SBN
JMP

oLL=y
LDA a,C500

RTA A ,CCNT

JSR MISET
NOSEK

L
FHALT

- IMP E24E

READ
PRGEND
17

FHALT
JMP F24E

LDA 2,€CYL
LDA 1,eBUFF
SUR# 1,0,SZR
EMALT

1.ONP
MoV
[d
LDA
STA
JSP
LDA
LLDA
AND

a,m,8KP

m,.SrYL
a,LCYL
SIRAN
1,C312
2,377
2,m

SURZ¥ 7, 1,SNC

GRAN
STA 7, ,8EYL
N§? FCNT
IMP £

JMP

IWRITE CYL & INTO FACH
1SECT 0, HEAD &, OF ALL
PCYLINDERS

ICYL # ,
JADDR OF DATA BEN ROUT,
JDISK ADPRESS

! DO B3mp SFEKS

PSEEK 1}

ICYL ¥

JERROR, AC1=STATUS
1SKIP TO END OF TEST

JREAD DATA IN SECT @
JMEM ADDR

1DISK ADDR

JERRNR, AC1=STATUS
1SKIP TO END OF TEST

ICURRENT CYLINNER #
JACTUAL CyL #

PC(LCYLY = LAST CORRECT
ICYLINDER #

PSAVE CYLINDER J!USY NONE
1GET RANNOM CYLINDFR #

I'% MUST BE <313

ITRY AGAIN



A P70

ny
"2
"3
n4
L1
06
LY
"8
a9
10
11
12
13
14
15
16
17
18
19

05222
25223
05224
nB225
25226
68227
25230
n%231
n%el32
a%233
a%52%4
¢5235
n8236

w8237
a%24p

WMAIN

em6247
762502
w?66Q4
pxamay
posnmpm
125005
pn2406
215733
nwr24p4
©wRe277
7?3804
emL4en
wrpay?2

aneaand CCNT?
wnp764 C5Mpe

PCRLF
MESSAGF
MSG6

LDA 2,45
LDA 1,m,2
MOV 1,1,SNR
IMP 8,46
ns? 3,9
IMP #_ 44
INTDS

LDA 3,4,2
JMP @,%
Y

JEND TEST

JUPASSY

”
502,

LEOT




21
"2
‘a3
"4
a5
"6
07
ne
"9
19
11

13
14
15
16
17
18
19
o0
21
22
23
24
25
26
27
28
29
12
31
32
23

nnry

%241
n8242
w8243
28244
2%245
25246
08247
5250
8251
nR2%2
n%2%3
nR2%4

p52585
n82s6
e5e%7
nR280
75261
nsene
782R3
05264
eR2R5
ER2h6
08247
2%270
n82714
e%272
©8273
%274
eRe75

TMAIN

54431 RANI
n50427
v44428
720142
amaayn
nRad4286
183mgm
nap142
111100
n3n4y?7
»24418
vm2418

024420
448415
1m512m
125127

n1a4d412
no@778
127729M
12512m
12512n
123790
neyano
goagnem
POAAQR
tapran
pPOANQN
nPI3INIY
gopnLn

JMP

MILLLT

NILIIE:
,UNR21
Lunaz;
Jungng
,unany
Lun211

sTA
STA
STA
LDA
JSR
LDA

3,,une3
2,,UN0?2

1,.UnB1

m,RANDOM
L.unso

3' .Un2“
ADD 3,0

STA 0,RANDOM
MOVL 8,2

LDA 2,,UNB2

I.LDA 1,.unBY

e unnm3

LDA 1,,ub21t
STA 1,.un1m
MOVZL m,1
MOVZL 1,1
nsg? ,unNtm
IMP L wm?

ADN 0,4
MOVZL 1,19
MOVZL 1,1
ADD 1,0

JMP 0, %

TRANDOM NUMBER GENERATOR

PGENERATE A RANDOM

INUMBER IN ACQ

)STORE NEW VALUE.

JRANDOM CONTINUED



A BpT2 LRAIN

e} |

"2 ICHECK DATA SURROUTINE

a3 ? CALL CHECK :

n4 ’ ADDRESS NF DATA BUFFER 1

N3 ? ADNDRESS OF DATA BUFFER 2

ne ' ERROR RETURN, fAC1)3BAD (AC@)=GOND
n7 9 NORMAL RETURN

ns N .

N9 #8276 (N446M _CHEFKS STA 3,GENRET

10 @%277 @3pri4 LDA 2,M400

11 n83%p c%eay? STA 2,C7R

12 253721 »314n0 LDA 2,7,3

13 0%3N2 35401 LDA 3,8,3%

14 283N3 H1P453 . 187 GENRFT, . ,

15 pR3P4 212452 1S7 GENRFET n
16 p%3n5 p21Mpa ,CHEY1S LDA 0,0,? ‘

17 253076 @254¢n LDA 1,0,3

18 ¢%=3n7 176414 SUR¥ 2,1,S8ZR ,

19 @R31p nm2448 JMP AGFNRET 1ERROR -
20 ¢5311 1%14¢" INE 2,2

21 ¢%312 175400 INC 3,3

22 25313 @a104p4 TS7 CTR .

23 p%314 nnp771 JMP _CHE1 JCHECK MNRE

24 %315 r1p4d41 TS? RENRET

25 uR316 rngadn JMP OGENRET INORMAL RETURN

26 %317 ¢MEMeA CTRS o

27

28 SGENFRATE ONE SECTOR OF DATA

29 9 CALL FGENDAT

an : ! ADDRESS OF DATA GEN RQUTINF
1 ! PATA BUFFER ADDRESS

32 ’ RETURN

AR

34 %320 254436 LGFN3 TA 3,GENRFT

15 28321 724214 LDA 1,Ma0p

36 25322 pr1apy LDA 2,1,3

37 @%323 734433 ,GFN13 LDA 13,GENRFT

38 95324 PN7420 JSR ep,3 IGET A DATA WQORD

39 25325 naympn STA 7,0,2

4P %326 1%14p9 INC 2,2 ‘
41 p%327 19254p4 INC 1.1,8ZR

42 p5%33p ron773y JMP _GFNY DN MQRE

43 %5331 2Na425% LOA 3,GENRET ) DONF

44 05332 pnydp? IMP 2,3 )




A ABYY  LMAIN

LT

n2 IWRITE SUBROUTINE

a3 9 CALL WRITE

04 T PATA BUFFER ADDRESS

o5 ’ PISK APDRESS

as ) 'ERROR RETURN, (AC1) = STATUS
a7 ’ JMP TO END OF TEST

a8 ) NORMAL RETURN

09

10 JERROR RETURN IF

11 ) TIMEAUY (1AQMS)

12 ' DATA LATE

13 ' ADDRESS BRROR/UNSAFE

14 y END CYLINDER

15 ' SEFK ERROR

16 ’ ANY "SEEKING"

17 ’ ANY "SEEK DONE®

18 ] ND "R/W DONE™"

19

20 25333 #5442% ,WRITE: STA 3,GENRET

21 25334 221400 LDA 2,7,3

22 25335 #R203Y ~ DOR 0,NSKP 1CA

23 A%33I6 p2P152 LDA m,TESTU

24 25337 0254p1 LDA 1,1,3

25 2534p 123000 ADD {,m

26 p%34y pAI2IN NOCC A,DSKP JUNIT # & DISK ADDRESS
27 25342 220126 LDA @,6777 PBIT 7 AND ALL CYL BTITSsy
28 P5343 PR113Y POAS @,D8KP IWRITE |

29 pR344 112412 182 RENRET

30 25345 210411 187 GENRET

31 A8346 n69235 ITRWT IWAIT {BAMS FOR INTERRUPT
32 0%347 2407 JMP OGENREY )TIMEOUT

33 25352 7204n7 LWRi1t  LDA O, WM JERRNR BIT MASK

34 PR3N 1074158 AND# 2,1, SNR

35 p53%2 125113 MOVL#® 1,1,SNC

38 %353 p024nd JMP OGENRET JERRNR STATUS

37 2585384 2834402 LDA 3J,GENRET

38 AR3%5 amyi4p? JMP 2,3

39

49 @%356 no@EAAR GENRET: o
41 0RIS7 A77IRV7 LwMi 77677



A 0274

21
a2
23
a4
a5
ne
a7
Gl
a9
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3n
31
32
33
34

A%3RQ
05351

pR3B2
PR3BI
P5364
(N3RS
PRIRE
PR3IRT
n83I7A
08371

PR372
8373
#5374
PR37TH

+
L]

MAIN

%4778 L REAN
n2idpn
NR2AJN
ron152
925481
123000
nR3IZ2IN
172400
nR1133

A1A765

n10764
nMe235
nm2762
77a753

) CALL
!

FREAD SURRAUTINE

READ :

NATA BUFFER ADDRESS

NISK ADDRESS =

ERROR RETURN, (AC1)sSTATUS
JMP TO END TEST

NORMAL RETURN

TERROR RETURN TF.

- ) ) NP WS YE W W W

TIMEOUT (192aMS)H

PATA LATE

CHECK WORD ERRNR
ADNRESS ERROR/UNSAFE
END CYLINDER

SEFK ERROR

ANY M"SEEKING"

ANY "SEEK DONE"

NO "R/W DONE"

STA 3,GENRET

LDA 0,2, 8

PoR a,NSKP 1CA
LDA »,TESTU

1.DA ,1,3

ADD t,

horc @,D3kP TUNIT & & DISK ADDRESS

SuUB m,n

NOAS 2,DSKP PREAD |
TS7 GENRFT
1SZ GENRET

ITRWT

IWAIT 1m0 MS FOR INTFRRUPT

JMP OGENRET ITIMEOUT

JMP L wR{

PCHECK STATUS




A DQYH

21
2
n3
n4
a5
a6
a7
a8
9

19

11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
36
37
38
39
492
41
42

n8376
08377
nE409
nB401
V8402
#5403
pR4rg
084ans
P8406
75407
#5410
n%a11
pRa12
N84ty
25414
LY K]
B%416
nx417
65420
n8421
25422

n%a23

MAIN

VRa76M ,DNSEKS
fLR757
roR152
PE3ILIY
po14Q0
024128%
123400
ndaR15%
ro2any 0
123000
261333
n3n167
nerEg227
r2¢410
123414
pn2741
Pono20
1234158
PP2738
nX4738
nMydp?2

1036877 ,DM1

PSEEK SURRAUTINE

FRROR RETURN (AC1)=STATUS

) CALL NOSEK
] eYL #

'

’ JMP YO END TEST
’

PERROR RETURN TF
TIMEOUT (5m@aM8)

 DATA LATE
CHECK WORD ERROR
ADNPRESS ERROR/UNSAFE
END CYLINDER

. SEEK ERROR

"SFEKING"

NO "SEEK DANEM

"R/W DONE"

ANY

STA 3,GENRET
Y87 GENRET
LDA o, TESTU
nOCC @,D8KP
LDA m,0,3
LDA §,r377
AND ¢,

STA o, 0y
LDA 1,KBS
ADD 1,0

NOAP @,DSKP
LDA 2,£5
WATT

LDA &, DM
ANDH 1,0,87R
JMP OGENRETY
LDA 0,C74K
AND# 1,0,SNR
JMP @GENRET
LDA 3,GENRET
INP 2,3

103677

NORMAL RETURN

1SELECT UNIT

)SAVE CYL #

ICYL ® + SEEK

IWAIT S@AMS (OR UNTIL

TERRNOR STATUS

IND SEEK DONE

"DONE MY



A PQ7E

”1
"2
a3
a4
25
26
a7
®8
a9
19
11
12
3
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
3y
M
32
33
34
35
36
37
18
39
49
41

n5424
n%425
2%426

n%a27
n84AND

PR43L
»%432

w8433
»R4AN4

n%435
PR4N6

w8437
ARA4Q
BB44Y
n8442

P%443
05444
#R445
px446
n5447
LY LT
2848y
25452
BR4R3

AR4R4
w8455
2%4%6
72%45%57

%848y
728481
28482
2848y

LMAIN

1R2AgY
1m24pn
ARy apn

n2p117
nA14pR

wo2n168
LEWY.Y.]

#2142
nmyaan

non141
na14p0

#20158
i7n2nq
nwopiss
amy4en

n544a7
nlode?
PPA4dRY
wooans
?8412%
{63407
PP241
PARARA
vegrana

woRr158K
1Prpmay
n2n1568
nmyL4onm

22157
1roret
w2n157
nn1ann

ONES?
2ERQOS?

THREF$
FOUR?
ALTLS
ALTmi

FYLNE]

CYLN?S

NUMSEQ?S

NSRETS
NSt

HDNC ¢

MDN13

SETNC?

SECTNI

ADC
SuUR
JMP

LDA
IMpP

L.DA
JIMP

LDA
IMP

LDA
JMP

LDA
coM
.DA
JMP

STA
157
JMP
LDA
LDA
AND
IMP

LDA
CoM
LDA
JMP

LDA
coM
LDA
JMP

233
e w o
-
w
x
R

- - .- - -
7 Bel " He] A
P [+

v e}
n
N
N
n

S 2
- =
4
14 )
N
(¢

”,CYL
n,m, SKP
A, CYL
”n,3

3,NSRET
NS1

i
A,NS1
N, €377
X"
ONSRET

”,HEAD
n,0,SKP
m,HEAD
n,3

m,8ECT
n,n,SKP
n,SECT
",




A @77

"y
"2
23
24
as
”6
a7
ne
"9
19
11
12
13
14
15
16
17
18
19
22
21
22
23
24
25
26
27
28
29
30
31
32

33

34
35

e%4h4
A8465
28486
85487
05479
258471
08472
25473
05474
05475

w5476
28477
2R50Q
p5501
05502
28573
p8574
05505
P8506
25507
w5510
nBL11
w8512
28513
25514
28515
@5516
28517
2%52a
p8521
75522

U MAIN

54504
omE247
rR6257
pr6%12
en6247
nnE25M
pr6525%
#M6247
nr6259
AnER43

nA6247
nRp21 A
nR3IRLA
nAQ777
nRAALA
LERRR!
24124
1727407
p3e200
34201
132437
156432
Y Y
024117
1234002
11224
nrQ4and
171228
1712414
101227
n4p 150

JINIY

TINItS

PPROGRAM INITILAIZATION

‘STA 3, . INRET
PCRLF

MESSAGE
MSGY
PCRLF
MESSAGE
M8G2
PCRLF
MESSAGE
MSG3

PCRLF

NIOC TTI
SKPDN TTTY

AL LI

NIA O,TTY
DOAS 9,TT0
.DA {,C477
AND 7,1

LLDA 2,C6n

LDA 3},C618
SURZ# 1,2,8BN
SURZ# 3,1,82C
JMP RUFST

LDA 1,C3

AND {, "

MOVZR o,n,SZR
JMP . »4

MOVR 2,0, S8NR
MOVOR m,;, SKP
MOVZIR a,n

STA M,NTYPF

1DI8K

ITYPE

ITWALIY

)READ
JECHN

PACK TYPE

A FOR CART
1 FOR 2311
2 FOR 2314

FOR TT1 INPUTY

CHAR
17

)7 BIT MASK

JCHAR

MUST 2,1,

TILLEGAL CHAR TY

NrR 2

PED

182, 2%14,

)80, CART,
1st, 2311,

BIT 15 IS SET,

MUST SET RIT o
MUST SET RBRIT 1

NOME



A BRY8 L MAIN

At

"2 pR523 1124090 SUR 7,0

m3 25524 p4ad{51 STA ®,NDSKS

M4 08525 06247 ,INI23 PCRLF ; ‘
N5 n8526 25250 MESSAGF : '

A6 W5527 2ME6%E4 MSG5 - " PTYPF UNIT NUMRERS TN TEST

A7 ¢%530 AM6247 PCRLF '

ng

"9 %531 nAE2{M ,INI3: NINC TTI

10 #5532 ¢R3IBLN SKPDN TTTY

11 #8533 pMaY7Y? IMP w1 ~

12 »5534 yBnatn NIA @,TTY JREAD CHAR TYPFD

13 2%535 pR111Y NOAS @,TTOD 1ECHN THE CHAR

14 B5536 n24124 : LDA 1,C177 _ ' ,

15 ¢8537 12749 AND 0,14 17 BIT ASCII 4
16 2%540 032173 LDA 2,018

17 65541 132418 fURH 1,2,S8NR

18 P58542 nmMpa?2 JMP CR . 1CR TYPED

19 2%543 ¢3p2ea LDA 2,060 ' h
20 %544 34221 LDA 3,C6% -

21 #5545 1K6437 SURZ# 3,1,8BN t# MUST BE ©,1,2, OR 3

22 25546 132436 SuRzZ# 1,2,SE7 ‘

23 MR547 pAP4a2K JMP NSTY PILLEGAL CHAR TYPED

24 w5550 p¥A117 LDA 2,03

25 n%551 113497 AND 2,9

26 %552 o157 LDA A,UNTBIT,2

27 BR553 22505) LDA 1,,.TH,2

28 PRS5%4 244152 STA {,TESTU

29 A%5%5 2%N15) STA 2,UNUM

32 08556, 1192040 oM m,2 .
N1 NS5%7 7124159 DA 1,NDSKS

32 28580 1474p0 AND 2,14 PCNDSKS) = BTT 15 = IINIT @

33 P%561 1A70QN ADN M, 4 ' BIT 14 = IINIT 1§

34 R"562 V44151 STA 1,NDSKS ) BIT 13 « IINIT 2

35 AR563 nAQ7 AR JMP L INTYN ! BIT 12 = UNIT 3

36

37 25564 n?n151 CRS LDA A,NDSKS PIF NO UNIT NUMBERS TYPEN

38 05565 171Mp% MOV 7,0, SNR FIT IS AN ERROR

39 #5566 ana4n? JMP 0STY

43 08567 pn24p1 JMP @ _INRET .
41 %57 enpeaR |, INRET: 9

42

43 25571 pM6247 NUESTY PCRLF

44 A%572 AnE250 MESSAGF -
A5 p%573 #N6561 MSG4

46 2%574 nAPTEA2 JMP L INIY

47

48 25575 nn6247 ASTY PCRLF

49 08576 pME2SMA MESSAGF

%) 08577 nMEREY MSG4

%1 %670 vOP72N JMP LINI?




A 0Q79

21
22
3
"4
a5
"6
0y
a8
"9
10
t
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
B
31
32
33
34
35
36
37
38
39
49
41
42

p86my
28602
2RENY
%604
8605
LT3
%Ny
2861
n%611
n8612
p5613
%614
a8815
25616
vR617
28620
2R621
2%622
728623
%624
28625
w8626
w8627
nx6ldp
258631
PREX2

25633
AN6N4

%635
w5636
PREN7
w8640
ns64y
8642
n85643

“MAIN

1m24p1
A20m64
0241768
123020
pap154
n3n428
02170
24164
1P74p0
W34162
1864p4
R XYL
224183
34154
123400
1R3Ap0
ndyman
151400
224411
132414
AMG762
no24amas
195005
ne3NM77
nm24a1

noeapn

roQ4pn
pA6M22

P2%440K
v347607
LY L J.Y
w1400
nAQ777
nm24p1
AANAQAR

PSFT ALL I/0 ADDRESSES

,8331  sum
.8731 LDA
I.DA

_ADD

" 8TA

, , LDA
.SN'B! LDA
© LDA

AND

LDA

SuR

JIMP

LDA

LLDA

AND

“ADD

_ STA
SNiT  INC
: LDA

SUBM

JmpP
LDA
MQV
HALT
JMP
STAR

FIRST: STAR
LASTS «SET

A,n, SKP
?,KB10D
1,033
1,0
”,CDSK
2,FIRST
n,0,2
1,M8KY
M,
3,NPID
3,1,82ZR

L3

1,M5k2
3, r'DSK

1,

S.H
2,0,2
2,9
1,

LAST:
1,2,82R
«SNQ
1,EGGS
1,1,SNR

8,1
h g

T

ISET TO 33
1SET 10 73

GN ON ,
POTSK PACK ID INST,

PDELAY SUBROUTINE

.STL:  STA
LDA
STA
nsz
JImp
IMP

«STLRET:n

3,.STLRET
N,KB14
3,0

1]

el

#_STLRET



. ————

A PDPRY

4
"2
23
n4
5
n6
a7
n8
"9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
by’
v
32
33
14
35
36
37
38
19
40

p%644
7864%
PR6E46
28647
28654
PR68Y
25652
8683
n8654
28655
05656

8687
(111"
PREARY
nsE6852
286683
P8684
NRERS
nEERE
AEERY7
n8se7e
n8671
PRAE72
w5673
2%674
w8675

aR676

MAIM

A2AASE SSEK?
151008
wMy4p0
224754
12370
151223
A%Q773
We3N3Y
n2407 0
¥65333%
ANK787

P8A164 WAIT:
n3p145%
p%A144
330221

PAR3720

n&3N77

n6aaly
133414
AMPARS
714144
nAQpY7?
n14164
PART6HS
A%1 400
2654433
p”1400

WwTn

JUSET A SEEKING FLOP" SUBROUTINE

PFOR THE UNITS

] RIT
’ RIT
] BIT
! RIT

LDA
MoV
JMP
LDA
ADD

n,C140K
2,2,8NR
”,3
1,KBY
1,0

15
14
13
12

MOVZR 2,2, SNC

JMP | SSEK+1
nNOC O,NSKP
LDA 1,C1000
NOAP 1 ,DSKP
IMP [ SSEKe1

INDICATED BY

UNIT »
UNIT 1 '

UNIT 2
UNIT 3 " °°

1DONE

JTRY ANOTHER UNIT
JRECAL THIS UNIT

PSEEK 1}

IWAIYT RQUTINFE FOR "DONE®

1RUN TIMER

P (AC2) s MAX RUN TIME,

STA 2,TTRCNTY
LDA 2,TIME
STA 2,TEMP
LDA 2,C174K
SKPDZ m

HALT

PIA {,RSKP
AND® 1,2,S57R
JIMP WTN

NSZ TEMP

JMP =8

RS?7 ITRCNT
JMP _WAITe!
IMP 1, 3

PIA {,DSKP
JMP 2, %

I8 10QMS8 ITERATIONS
1179 MS /7 COUNT

)TEMP COUNTER

)DISK DONE FLAG MASK
1DUMMY FOR TIME FILLER

JREAD STATUS

PSAMEONE IS DONE

10NNE 10m MS
100 SOME MORE
1ITIME OUT

fAC2),

(12AMS/COUNT)




A DpRY L NMAIN

a1

02

23 . IRECALIBRATE SUBROUTINE

n4

a5 8677 1m24a0 RALAT SUR @,n . JUNIT & ENTRY
n6 a%77a anp4nS JMP REL 3¢t

07 98741 p2¢n54 .RCLYT LDA 0,KB1 JUNIT § ENTRY

A8 af702 arpdol IMP L REL3e1
29 P%7m3 1M2821 ,RCL21 SUBZR o,n,8KP JUNIT 2 ENTRY

10 ©%70a P2p056 _RCLI: LDA 7,C140K JUNIT 3 ENTRY
11 687725 nA323Y - NOCC A,DSKP 1SELECT UNTT

12 28726 w2n215 LDA a,C14p0

13 28707 281333 NOAP 0,DSKP JRECALTBRATE

14 25712 nR4404 ' STA SOPCLR!T

15 a%711 a3p173 DA 2,C1%

16 n8712 nn6227 COWATT IWAIT 1,3SEC (AR UNTIL DONF)
17 25713 an24n1 JMP @RCLRET

18 2%714 v"@72@» RCLRFTL o



; 0OnRY

ny
n2
"3
n4
ng
n6
ny
ng
a9
10
11
12
13
14
15
16
17

18

19
20
21
22
23
24
25
26
27
28
29
3
31
32
33
34

35

36
37
38
39
a7
a4
42
43
44
45
46
a7
A8
49

8715
©5716
¢8717
n872p
05721
#5722
78723
w8724

pu725
08726
78727
w8730
ns731

n8732
nS733
©8734

25735
WR716
25737
@57 A0
25741

28742
25743
w8744
©5745
58746

nR747
eR750
28751
28752
25753

PR75%54
n87%5

n87%6

CMATN

r84441
v214pn0
nARA4LD
noi4n
nanp 4192
7214p2
242414
napazn

um6237
ane261
Pl R L
nMeP492
nMpdz2

AMB25Y
"P5424
PAGRRAT7

nMm62587
PM6RAT7
anpmy7
AME2492
nAp412

nwme258
w207
anpmy7
ANB6242
AMN4p8

AN6262
p26407
en7207
nn6242
PM6243

734402
am1423

napA@AR

Y)SEEK WRYTE/READ/CHECK S!IBROUTINE

LDOA 3,NPRWRET
JMP 3,3

RRWRET: n

JCALL  DORW
’ cYL#® \ ~
' ADNRESS OF DATA GENERATOR
’ PISK ADDRESS
y RETURN
.DORWE STA 3,PRWRET _
I.DA 7,0, IXFER CYL #
*TA ?,,.D0
I.DA m,1,3 “#1XFER ADDR DAT GEN
STA 7,,D01 : :
LDA ®,2,% I XFER DISK ADDR
STA 7,002 :
STA m,,0N3
JSR @ISET
. NOSEK )SEEK 1}
LE o ICYL #
FHALTY JERROR, AC1=STATUS
JMP E_NQ PSKIP TO END OF TEST
GENDAT IGENERATE DATA
LT ONES 1ANDDRESS OF NATA GFN
PRGEND IMEM ADDR
WRITE IWRITE !
PRGEND JMEM ADDR
hn2e 17 IDISK ADNRESS
FHALT JERRNR, AC1aSTATUS
JMP E.ND 1SKIP TO END OF TEST
READ JREAD 1}
PRGEND+4MD IMEM ADDR
DA3L 17 IDISK ADPRESS
FHALT PERRNR, AC1sSTATUS
JMP E.PD JSKIP TO END OF TEST
PHECK JCOMPARE BIIFFER A/B
PRGEND P oA
PRGEND+ 4?0 ! R
EHALT $COMPARE ERRNR, ACPaf0ND
£.NOT  LOOP 1AC1=BAD




A MpAY

21
ne
23
n4
ns
ng
n7
"8
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3a
31
32
3
34
35
36
37
38
39
4@
41
42
43
44
45
46
47
48
49
b1
51
52
53
854
55
56

2587%7
pR7&0p
nKR784
nB7R2
pR783
N7 R4
p8785
nR7RE
¢eR767
e%772

087714
v8772

8773
28774
25775
25776
%777
2RA?Y

RRp7Y
pBaN2
PRRAY
nRE"4
pRR75
asame
pRAAT

eR21D
pROY L
n8n12
PRRLY
nBQ14
a8015
BRQ16
p8217
RARA20
aRp21

JMAIN

220148 ,IWTH
nan144
280177

PRI AN
wR3INYY
214144
vaar7s
wRa277
nR4a433
nngLdan

?84433 TRFTY

neyang

152521 LANSK1
151120
720151
‘41434958
702778
angApm

n%4420 8K
1264302
a2nM54
1%1222
pMP4Qy
1m72@0
PORYYS

nR7A33 ,SK11
72140

R2477 0

12372

781333
w3167

7r6227

n10402

nm2491

P2222M SKRETS

IWAIT FOR INTERRUPY TIMEDUT AFTER 1p® MS
IRETURN+Y IF TIMEOUT
PRETURN+2 IF INTERRUPT

LDA n,TIMEY
STA 9,TEMP
TEN
;:PSZ " ITIME FILLFR
HALT

‘NSZ TEMP

MP Le3%
;NTDS . IND INTERRUPT

NIA 1,NSKP

IMP 2,3 TERROR RETURN

HSKP
3;: i:és JNORM INTERRUPT RETURN

HOOSE AN ACTIVE DISK UNIT
:EETHRN WITH UNIT # IN AC2
] UNIT @ =
' UNTT 1 = 2
! UNIT 2 = 4
! INYT 3 = 1o

SURZL 2,2,8kP
MOVZL 2,2

.DA 0,NDSKS
AND 2,0, 8NR
IMP w3

JMP M, 3

EEK SURRMUTINE

:SCELL SEEK JAC2 = UNIY
;N 1CYL #

? RETURN JACY1 = STATUS

STA 3,SKRET
SUR 1,1t

LDA @,KB1
MOVZR 2,2,82C
JMP 8K

ADD 0,9

JMP =3

nOC 1,DSKP PSELECT UNTT
LDA 7,0,3
A {,KBR .
kgn 1,0 _ JSEEK + CYL #
NOAP @,DS8KP
hE?T”'cs JWAIT %pAMS (OR IINTIL DOME)
YS? SKRET JACIuSTATUS
IMP @SKRET
[}



» BPR4

"1
ne
"y
n4
nS
n6
n7
na
a9
1o
11
12
13
14
18
16
17
18
19
20
21
22
23
24
25
26
27
28

nRn22
aRR23
PRR24

nRAS
RRA26
kP27

ARp30
RRENY
nEN32
?RA33
aRA14
ah23d
ZRnA6
eB237

2RQdn
nhpndy
76p42
nepd3
nEN44
nends
nRndé
28047
nEGS2
pEAS1

WMAIN

154428
1769297
nne4ans

Vi%442%
234167
nR2403

254427
n34427
nwRaan?
176400
544086
7544086
VR2R77
nr2411

PARLAA
PPAMAR
noara2
PANMAR
nAAARA
ANAARR
PRAARQAN
pAQAQNM
RAQAQD
ARARQR

2 S8FTY

LSETPYS

WSETHP?

ITR:
TTRCT:
FSWITS
FRRCT1
LRTRNS
fAV21!
SAV1!
QAVRL
LONPRS
PSWT?

STA 3,LO00PR
SURZL 3,3
JMP  SETUP#2

STA 3,L00PR
LDA 3,C5
JMP _SETHP#2

STA 3,LONPR
LDA 3,1TR

STA 3,TTRCT

SuR 3,3

STA 3,ESWIT

STA 3J,FERRCT
T10RST ’

JMP @LNOPR

44

1
”m
14
@
m
m
]
"
]
]

SITERATE ONCE
1ITERATE 5 TTYMES

PANDRESS OF TOP NF LOOP
PTHIS ROUTINE TNTTTALIVES
JEACH TEST

P,1/0 RESET




A BARS  _MAIN

21
n2
23
724
n5
76
a7
"8
”9
1
11
12
13
14
15
16
L7
18
19
29
21
22
23
24
25
26
27
28
29
b1
b 31
32
33
N4

2RAS2
aRRny
eheR4
rROSS
060886
nwean?

PRERD
ARORY
NRRR2
zRPRJ
p6nRa
ARQARYH
GRARE
BRZBT7
ARAT A
nRR7 4
PEQ72
PRE7 Y
pRQ7 4
ARATS
nRAT 6
2RR77
pELAR
aByI™y
PR17A2
eR1IMY
A B ]
nRInS
AR1ME
nRLIO7
eRLLR
rR{1]

284772
34122
zRangm
e14700
nearzv?
wRpdn?

54764
n8a764
7A4764
r4p764
©n14755
PAR4AIN
w4752
PK4759
234759
175205
nM2752
74477
175120
175127
175143
pMn414
vR6247
p24742
¢AN73A
AM485"
»3In734
PManR3?
PP6R1Y
vopand
PmeSn8
Vrpan2

LUPD?

LLNOPI

_&TA

3..R
LDA 3,C3
STA ¥},07
nsz m
JMP ’-1
IMP 42

STA

3, .R
2,8A
1,84

STA
STA

STA
ns§7
IMP
LDA
STA
LLDA
MOV
ImMP
READS 3
MOVZL 3,
MOVL 3,3
MOVL 3,3
IMP PCFN
PCRLF

LDA 1,ER
LOA 2,17
ISR MULT
LDA
JSR
ISR
LDA
JSR
JMP

1TRC
cyer
N IT
3,17

RIVD
eIPD

eICH
PCEN

TRN
?

TRM

ve
Vi

A,84AvQ

T

S

R

RCY
N,ESWIT
3,3,8NR
8 . RTRN

3

s SNC
Tel

RCT
R

2,1TR

FC

R,PCENTY

AR
Tel

JINTRODUCE A SHQORT
10FLAY IN THE LODP
IROUTINE TO ALLOW THF
1DISK CART, ATTENTIQON
ILINE YO CNOME UP

PEND OF TEST ITERATION

INAT 120@ TIMES ITERATEDN
JRESET ITERATION CMTR

PPRINT CARRIAGF

IPRINT VALUE
JEXAMPLE: 80X%



A ADRE ,MAIN

ni

22 28112 anpMdS PCENT: "% ICHARACTOR

N3 2R113 1764p" SUR 3,

m4 PRIVAE V%4727 STA 3,ERRCT

75 pR115 ~%472% CYCTS: 1.DA 3, FSWIT

A6 pRL1I6 175%n4 MOV 3,3,8ZR

A7 78117 pra4iM _ JMP NS - JTHERE HAS BEEN AN ERRDOR
A8 nRL28 pR2R77 CYCHLt I0ORST 1I1/0 RESET

n9 w&121 22n728 LDA a,SAvVD JIRESTORE AC'S

19 2R122 24724 I.DA 1,8AV1

11 28123 n3p722 LDA 2,8AV2

12 35124 175913 MOVL# 3,%,SNC ISWITCH o

13 #R125 272723 JMP @LDOPR ) (M)=LNOP ROUTINF

14 pFA126 nM2718 : JMP @ _RTRN 1 (1)SPROCEED TO NEYT TFST
15

16 26127 ©¥74477 CNSI READS 3 JERRNR LNOP, IS A RECAL ' 1
17 #6132 124773 LDA 4,KBY JIREQUESTED 7

18 #8131 1%7415 AND# 1,3,S8NR ‘ :
19 2R8132 2opday0 JMP £NS{ INO  GD=NN -
23 2&1133 175%anm MOVS 3,3 JYES, ASSEMBLE THE

21 2R134 244177 LDA 1,C6 JUNIY 4 FROM SW5=§

22 K135 137R/20 ANDZR 1,3

23 2R116 2215813 LDA @,TRFL,3 .

24 2RIV udpAnd STA M, .+ IPTICK A RECAL

25 26149 076234 RECLY JRECALIBRATE ||

26 rR14) ¢7483) JSR .DLY fDELAY | SEC

27

?8 #6142 74477 LCNSY: READS 3 JIF Swdmy DELAY

29 AR143 popmy2 LDA ®,KB4 ! 1 SEC,

30 cR144 4174024 AND #,%,82R

31 K145 na%27 JSR ,.DLY

J2 aK146 234703 .DA §,PSWT IFARCEN 2 SEC NELAY 2?7
33 #K147 175705 MOV 3,3,8NR

34 28150 ¢mp4pd JMP L +3 IND

35 6K151 ~2m4aN2y JSR ,DLY 1YES, { SEC

36 wR152 vma522 JSR ,DLY ! 1 SEC

37 2K153 v74477 READS 3

A8 pR154 nmp744 JMP CYCY

39




A DAR?

21
"2
23
n4
"5
n6
a7
”8
"9
10
11
12
13
14
15
16
17
18
19
202
21
22
23
24
25
26
27
28
29
32
M
32
33
34
35
AT
37
18
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
%4
55
56
57
58

26155
ne186
nky87
eRL18Q
28168}
PELARD
¢61RY
CLRELY
ARLES
RELRE

pRYART7
eRL70
eR171
eR172
¢h173
76174
ne175
we176
©wk177

z8270
pRemy
vE272
pR2M3
rR2m04
nB205
gR2ME
neR2RA7
pR21@
pR211
»6212
nE213
28214
n8215

28216
nR217

wR220
nR221

nR222
n&223
p8224
n&225
n8226
arR227
pR230
Pe23Y
p8212
28233
26234
nR235
pR236
eR237

TMAIN

284867
176520
pMpapy
NRA8E4
176400
nw54867
Y LI Y4
175204
nr@aqm
2V4R568

ma433
754852
A74477
177112
nagdn?
LYV EY]
*1P64K
PPRR4R
rn2R4%

n"4R 45
240846
rAagRqa
Pn6247
PRr6250
nmg220
‘POBRIA
©v4an83y
{260nn0
1702
nm4n24
P2pR34
72246839
PR3N

nnE4a17
ane341

141520
naamyd

7854448
©wa4443%
P24048
125004
220408
704407
P34814
¢&3N77
an2428
nma74%
n8Q277
nA2A52
2ONQAQAN
ANQOAQRM

JEH1

LEHALTS
LEM2

ERRY!

 ADPLW 3,83,82¢
IMP

FRET!

FPRINT:

TCHAR?
IPREC:

HEADER?
PC

AUTOFR?®

NYYIE
NYT'LE

STA

3, .RTRN

SURZL 3,3

JMP
STA
suB
STA
LLDA
MOV
JMP

LDA

PERRAR, €(3)apr

J8R
STA

.EH2
3, .RTRN
3.3
3,NSWT
3,FSWIT
3,3,82R
FRET
34 .RYRN

AUTOFR
3,FESWIT

READS 3

JSR
157
IMP
JMP

sTA

ERFT

FPRINT
ERRCT
e RTRN
O, RTRN

3,84Av2

STA
STA
PCRLF
MESSAGE
HEADER
LDA @, R
STA
ADC
ADD
JSR
LDA
LDA
JIMP

1.4
",
POCT

8SAyY

CHAR,
PDFC

CYXTE |
!

”n,8AvVR
1,%AV1

TRN
m,ESWIT

”,8AV0
1,8AVY
2

eTA
STA
LDA
MOV
JImp
LDA
LLDA
HALT
JMP
J8R
INTD
JIMP
”

]

3,.AA03
1,.A801
1,FGGS
1,1,82ZR
LR

1,,A001
3, RTRN

. AAPT
EPRINT
S

QERGS+4

PERR WITH FORCED 1 SFC DFLAY

JERROR SUBROUTINF
TERROR WITH NQ DELAY FNRCED
1DELAY SWITCH

JOPERATOR,SET SWITCHS!

PLOOK AT SWITCH 1

JPRIMT CARRIAGF
PAND HEADER

1PC NF ERRNR



MRRE ,MAIN




A MERG L MAIN

a1
"2
23
24
as
n6
a7
"8
79
10
11
12
13
14
15
16
17
18
19
27
21
52
23
24
25
26
27
28
29
10
31
32
33
34
15
36
37
38
39
49
44
42
43
44
45
46
47
48

pR240
26241
pR242
nE243
n8244
8245
0R246
nk247
PR2%P
p6251
nE2%2
pR283
nh2%54
WR2%S
?E256
0257

wR2KQ
pR2R1
bh2R2
nR2AJ
nB2K4
wR265
NB2RE
pK287
wR270

0Re7 i’

nk272
nR273

aR274
nR27%
28276
PeR277
pRING
06EJINY
PR3N
$BB83IAJ
PRINY
pPRINS
BRING6
PRI
26310
aR311

1ACY REM ACAs(ACO™,AC1)/ACR

1medpam NIVING SUB #,0
254431 NIVDALT STA 3, MSAY
142432 SURZ# 2.,%,82¢C
ened413 _ JMp DEXT
2854428 NIVD! STA 3,MS§AY
734428 LOA 3,M20
125120 MOVZL 1,14
12110a DLOOPE MOVL 6,0
142442 SuUB# 2,0,82C
142400 SUR 2,n
12810 MOVL 1,1
175424 INC 3,3,82R
270773 IMP NLOOP
176441 SUBD 3,3,8KP
176420 PMEXTS SURZ 3,3
LEYER) JMP eMSAY
T(ACA,AC1)mAC I wAR2+AlY
1M2460 MULT1e SURC p,@2
vS54411 $TA 13,M5AvV
714411 .DA 3,M2n
125293 MLNAOP3I MOVR 1,1,SNC
171201 MOVR @,0,SKP
143220 ADDZR 2,n
175404 INC 3,3,82ZR
2na774 JMP MLODP
125260 MOVCR 1,1
An2dpy JMP 8MSAV
NAGANM MSAVE A
177760 M2mg =20
w2172 DLYT  LDA »,f19
A4p164 STA A, TTRCNT
20145 ,DILY1: LDA A,TIME
n4Q144 STA o, TEMP
7RI7QM SKPD7 o
ne3NT7 HALT
PRPAZY NIA &,NSKP
173411 AND® 0,0, SKP
083077 HALT
v14144 NST TEMP
ANQ772 JMP =k
714164 RSZ ITRCNY
POR766 JIMP ,DLY!
pn14p0 JMP 2,3

1DIVIDE

PMULTIPLY

POELAY | SEC
P12, X1QMS

192 M§
PELAY LONP

- ey ws WS WS we w»



NETTT I

i
n2
"3
24
"y
"6
a7
"8
79
io
11
12
13
14
15

16

17
18
19
20
21
22
23
24
25
26
27
28
29
32
31
32
33
34
15
36
37
38
39
49
41
42
43
44
45
46
47
48
49
5a
51
52
53
54
55
56

ne8312
28313
n6314
nR31S
AR3I16
p8317
28320
26321
26322
#6323
2R324
ne3IOH
vBA26
@R327
PR3N
PR3IVY
ne332
28333
NR3IZ4

pA3N5
78336
nh3%7
r634n
n&3ay
2rR3A2
LYK
8344
@e345
8346
ne3A7
@wR3RQ
PR3BY
pR352
nR3NI
7268354
ne3INS
6386
nR3IN7
RE36g
ARIBY
p83IK2
PEI_YI
PR3IBY
NEIRS
BRIRE

MAIN

NS48y
7477
153102
pr14p1
¢10%64
©31420
n24129%
7010
125142
123701
123491
151400
1247p0
PPr447n
eea771
2R3511
nAn?77
nwBn2141
PR2%A8

172431
rop2an
rXA437
pepany
r3n4458
122420
vRa4453
w74477
177102
PA2ASM
nABA4K
rRpdnt
prpoENn
n107727
¥wl4443
e2pn16
15100%
prpAa41
34436
12400
1465812
PR ARS
1464p9
n342p0
10140
pAQ773

NAN INTERRUPT PACKAGE

:I:gss" PRINTS ASCII MFSSAGES AS SPECIFIFED B;u;$s§:B;R
1YCHARY PRINTS ASCTII C:;Hacgg;&Eg;ngagC:i;ITY'aa S IMULATE
fWILL RETURN «2 TF C(R)R=Q, LM

" PRINTS C(@IR, MUST HAVE PROPER . . _
:;;YgiLL4T;REPLACE THIS ROUTINE WITH INTERRUPT TYPF TF DESIRED,
I"CRLFY" PRINTS A CARRIAGFE RETURN By A TAB
P"POCT" PRINTS CC€1) IN OCTAL FOLLOWED BRY B IPPRESSER
P"PDEC" PRINTS CC€1Y IN DECIMAL,LEADING ZERNDS SEN,
JFOLLOWEN BY A TAB,

MESS STA 3,MESSR JPRINT A TEXTY MESSAGF
READS 2
ASDL 2,2,81C INA PRINT IF SWiej
JMP (1,3 <
7 MESSR '
ESA 9§m.! FCC2) POINTS TO MESSAGF
LDA 1,6377 tA 8 BYT MASK
MES.1t LDA m,0,2 JCC2)aDATA WORD

MOVL® $,1,8ZC
ANDS 1,2,S8KP

AND 1,0, 8KP 1CC@YBNATA CHARACTAR RIGHT
INC 2,2 PINC TO NEXT WORD

coM 1,1 JFLIP MASK

JSR CHAR', PPRINT

JMP MES % # ANOTHER

SKPBZ TTN

IMP =t

NINC TTO

JMP OMESSR ILAST

70CT1 SUR M,m, SKP
POrT? LDA o,C6n

LDA 2,0NCTAR JPRINT CC€1) TN OCTAL

JMP L e3
PDFC: LDA 2,DECTR PPRINT Cf1) IN DECTMAL

1 3R RINT NUMBER

STA 3,RANRFT PBNTH ENTRYS PRI

READS 3

AgnE 3,3,82C IND PRINT IF SWisy .

JMP @RADREY

s:A m,2SUPP PTHEN TAB TO NEXT POSITINN
NECOCT: :TA Peet! PA"LDA 2,TABLE"™ INSTRUCTTION .

7 W=t
Egn 3,RAPRET 1SETUP "TAB" AT END
A 7,CHTAR

bgv 2:?.SNR ?IF TABLE ENTRY=zn

JMP CHAR, JEXIT WITH TAB

LDA 3,ZSHPP PZEROS SUPPRFSS STUF

SUB 0,0
NECOT: SURLH 2,1,82C

MP DECP

gua 2,1 PFORM THE DIGIT

LOA 3,060

INE o, 0

JMP PECDY



A Dpay

n1
”n2
"3
n4
"5
a6
a7
”ng
"9
18
11
12
13
14
5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

0R3IK7
PR372
0&371
pe372
aB373
0R374
ne375

PE3I76
PR3I7?7
RRAAD
nEany
NRQO2
LT LK]
wRang
neR4NS

nRaRE

peany
pRALQ
"LYXE!
wRa12
vRa13
whRa14

nE4aLy
k416

TMAIN

181235
234200
w54424
183000
17504
nr442y
pre754

PINA2AR
120000
AN Ay ]
pRLapn
ARpLAD
narmyn
era0pY
2PPONRA

nRP4a36
roQny2
723427
Gny750
arQ144
nNAANL 2
a2ra2Qq
PARARA
pramyn

praANR
FApRAn

DECP? MOVZR# 2,2, 8NR

LDA
STA
ADD
MOV
JSR
JMP

ACTAR: LDA

1,060 .
JC(R)sDIGI
g.;supp IMAKE ASCIT
2V
3,3,82R
HAR' IPRINT
::égét JGET NEXT DIGIT

2,.+1¢,=NECOCT

{enpnn
teman
1900

1am
te
1

a

PECTR:L  LDA

2, . ¢14,=NEFOCT

LRDNX 10
1pogn
1eop
120
1@

)

o]
.RNX 8
2SUPPS =

RANDRET: o



A P02 LNMAIN

ny

M2 @F417 %4454 CHARLE STA 3,CHRET  JPRINT C(R) RIGHT
3 7F4%p 171328 MOVZS 7,m,SNR  JRETURN +2 IF NULL
N4 pR42) pr1apy JMP 1,3

N5 2R422 nApAa52 STA M,CHSAV

"6 PF423 176720 ADC 3,3 JICOMPUTE THE PARTTY
N7 #R424 117007 ADD 0,3

76 uB425 163404 AND 3,7,8ZR

N9 (R4P6 AnNT7S JMP =%

12 0R427 176K60 SURCR 3,% ICOMBIND PARITY WITH CHAR
11 GRe30 020444 LDA @#,CHSAV

12 26431 16330 ADNS 3,0

13

14 #&4R2 234447 CHAR1! LDA 3,CHTAR 1IS THIS A TAB

15 0u€an3 116415 SuB# a,3,SNR . q
16 #6434 2AP4an? JMP &7 1YES

17 0R435 pn444h JSR TYPE INO PRINT IT

18 7R436 nAa41Y JMP CHAR?+} PEXIY ,
19 -
20 k437 n2n436 I.LOA &,CHARY PSTMULATE A TABR

21 #6adp n34432 LDA N,CHTAR IVIA 1 TN 9 SPACES
22 K44y 1624286 SuRzZ 3,n,5€2

23 2KRa42 wann?777 JMP L et

24 16443 1M)1ANK MOV A,7,SNR

25 PR44A4 P44 JMP CHARD

26 n6h4d85 p2p4a3y LDA m,CHO4M

27 7R446 (74435 JSR TYPE

28 ¢h847 uPn77R JMP L=t

29 2R4%p 24r42% CHARD2S STA A,CHNR?

34 r6a8) 1R3IN1Y SKPB7 TTN

11 2R482 nAn777? JMP =t

32 BR4RI uhnoty NIDC TTO

13 nR454 wr24y7 JMP @CHRFET




A ARQY

my
"2
"3
na
as
a6
a7
na
a9
10
11
12
13
14
15
16
17
18
19
24
21
22
23
24
25
26
27
28
29
30
3
32

NR4NS
PR48E
8457
RR4RD
OR4ABY
AR4R2
LPLE
RPR4ARY
NRA4ABY
PRAESK
PRaR7
LYY
PRA47

eR472
8473
k474
@R475
76476
LR477
BRS22
LR

AedM2
©eREAY
ARd7A4
DREMS
PR5A6
nese7 -
na510
BE511

MAIN

80477 CRLF?
173102
p?1400
784417
220417
nn4a73s
P2pai8
Pma733
nop12s
nma731
172440
2ap4as
pm24n8

grgaty
ARQAQRA

popmRn
P0Qp240
AAPAPR
PPE218
“An2y2

r215t
2128

arpoan
254408
210771
nR3%11
ene777
re111Y
nm24a1
ARPARD

TYPE:

CHTAR
CHRETY
NAPAAL . CHSAV S
CHORY 3
CH240 2
CRLFRS

MESSR1

TYPRET

READS o
ADDL @.0,82C
INP 0,3

$TA 3,CRLFR
LDA @,€2¢5
JSR CHAR'
LDA m,C212
JSR CHAR,
LDA 0,€377
JSR CHAR,
SUB 2,

STA #,CHORY
JMP @CRLFR

1

4

NV 3D -

215
212

]

STA 3,TYPRET
187 CHOR?
SKPBZ TTA
JMP o md

POAS 3,TY0
JIMP OTVYPRET
”m

IND PRINY IF SWisy
PSAVE RETURN

JPRINT CARRIAGE ANP LF

PPRINT RUB

ICLEAR HORZ POSISTTYON
TEXIY

ITYPE THE C(M)R YF



T S S

A P304

~1
ne
23

na
"5

ne
a7

a8
"9

AR512
n8513
28514
28515
PRE(E
nR317
wR%2p
PeS21
RO
wR523
pPRO?24

?RH25
PRROE
pB527
PRI
2AR531
AEH32
phRBI3
phdRA
NESXY
MR5E3A
pPRSY
28540
nRHA1
FRHA2

nB543
PRYb44
nRHAS
nR%46
rR547
nRS58y
nRS58Y
RR5HR2
ARBR3
nROSA4
pARSKS
PR556
ARSSK7
PE5E2

HRHARY
nWhA5R2
PR5RY

WRHK4
PRERS
NAOARE
neHR”7
WES7u
#R571

TMAIN

V54724
142520
eipamiy
143240
15487
1416847
151101
151324
vaziyy
14257
pApapn

132411
143249
181317
13p640
12amg60
nE2%23
143322
141501
1223058
1448248
pA552%
783240
141%21
NIRRT

134my 4
143240
1%1%17
131240
120260
P52%23
143322
141521
12035
144504
nas%23
ns@p24n
141521
P11y

nOPRR4M
“26477
CPAQAAQA

54724
142520
0826847
144%1 8
120324
nR2sy18

M8G11

M§R23

MSF31

MSR41

MSBS5:

JTYPF  m FOR CARTRINGE
LTXTE |TYPE ®m FOR CARTRIDGE

' 1t FOR (@ SURFACE DISK PACK
LTXTF | 1 FOR 1@ SURFACE DISK PACK!

! 9 FOR 2@ S!IRFACE DISK PACK
«TXTE | 2 FOR 2@ SURFACE DISK PACK!

.' D=
oTYXTE | =»7=]

PTYPE UNTT NUMRERS (®=3) TO TEST

VTXTE ITYPE UNTT NUMBERS (@=3) TO TEST!




21
ne

"3
n4
25
76
a7
"8

n9
10
LB
12
13
14
15
16
17
18

anak
nR%72
aRdb73
08574
¢ER575
AR576
pRy77
28600
aR6MY
PREN2
2REPT

PREMG
rRE6OS
nWRER6

CREM7

RR7AR
RO}
pR7IM2
NR723
LY ALY
gR705
PR7 RSB
AKT A7
oR71e
28711
neY12
PneR713
n_714
n&715

LMAIN
41118
15130%
120123
Pl ons0
n3145%
120251
147724
182240
n517058
e7p324

nags2n
nR1852%
erenpR

pOORQOR
naAG7aAR

»45%504
12120
144524
na3spy
139840
POARARR
APROQR2
pep2292
Prp20Y
vOGRQAn
PAAN20
aopaam
NARARO
12033

MSG6S

PRGEND1?

1PASS
"TYXTF |PASS|

,LOC 6700

LTYTE |PKP NIAG §!

fEABM2
REGIN
LT L LEY
npN@ANQ
L1 R
AANP AR
LT T
10mp33

LEND



ST

IEUT et
i S

apcd

AR

AY

XY
A11
Ao
ALR
Ala
ALS
ALS

AL7

ALR
AlQ
A2

A2
A21
A22
A23
424
A2%
A2AK
A27
A2R
A2qQ
A3

A30
A3
A32
A33
a34
A3
AYA
A37
A3R
A3¢C
A4

A4o
A4
A4?9
LW
Ad4
Ag4%
A4K
A4?
A48
A409
AS

AS0
A5
Aj2
AS3
A54
A5K
ASA
A57
ASR
A5Q
A6

A6 O
AG1

HAIN

nrmat 2
Mz”?a%4
fpn51y
npnsS17
Apn526
NE?2536
LYY
ANMERY
LYY
nenb73
AyAGMQ
LIZE BB
RANdAp
ArMe20
PLNKD7
AAMENE
npME45
"EAERY
NAMBR2
nAPE7 4
ApT7AN
ARAATAY7
npA716
APMNAA44
naAm725
nAN734
nEn743
nHATRD

ANDT R

AGATT R
nym277
AL ANG
IR RN
Ml 24
AFPARNA
AN AR
ni1nd2
AL NSy
PELpRY
PRAIPRY
2A{NT 6
LPIREL
rAYL114
221123
ma1132
MEN4N4
ARV
Al i8p
npyIRYy
?n1186
Ap117%
PAR1274
fR1213
”nir1222
fAL2XY
An1240
NANAR Y
nry1247
Pp12%6

7719
a/n2
a/9@
9717
9/25
Q/3%4
Q743
e/%1
1n/n2
17710
17718
1”726
8/
17/34
1ns742
11/02
11712
11717
11725
11733
11741
12/m2
12/
R/12
19718
12/26
12/34
12742
13/22
13710
13/18
13726
13/34
11742
R/717
14/72
14,10
14/18
14/°6
14/14
14742
15/72
15710
15718
15/26
Ry22
1%/%4
18742
1R/ 2
t8/1@
18/18
18/26
18/34
16/42
17/72
17/19
R/?8
17/18
17/26

7/14

7m/14




LMAIN

NP1285
21274
npL3IN3
np1312
2n1321
7201332
”nE13y¥7
np1346
NNNARS
PP1INRS
rP13684
n21L373
nMr1L4M2
"R1414
2r1420
An1427
2R1436
mpn1445
Ar14%6
LY P )
PA14A6
pr157y
Pr1514
nn1%527
Ar1%542
aP1555
A"r1570
APLLNY
AAnSnp
XYY ¥4
npRpMm2
"P5435
MRR4NJ
npR222
PAR4IQ
PR1616
AN1735
nR17%y
NALTRS
202amy
0n2012
2023
rA20 N4
Rn2G48
Ap20%86
ap2072
PN1622
np1627
np1642
na24{m2
nn2114
ne213n
np2142
np21%4
np2166
ng22n4
np222a
rp2234
nR22%n

17/34
17742

18/02

1A/10
1R/18
{R/26
{8/34
1Ah/42

R/34
1o/n2
19/19
19/18
19/26
19/3%4
19742
2M/02

2n/1 0

27 /18
2m/28

R/740
2m/ %7
21/72
21/14
21/26
21/7%8
22/m2
22/14
22/26
Q/n2
62/27
64/n3
52/09
51/37
87714
7/06
22/38
24/22
24/135
2%/02
25%/18
2%/25
2%/35
e8/1Q
28/12
28/14
268/°25
22/179
22747
22/81
2R/ %6
27 /75
27719
27/3%@
2R/7S
2R/16
2R/%\D
2R/ 43
29/75
29/18

63/28
685/m3
76715
76,12
87745

7/11

2R/22
26/33
22742
22/5%4
23/02
27/02
27713
27727
28/02
28/13
2R/24
2R/4p
29/m2
29/158
29/28

63740
6%/42

22747

22/48

22/55



npos

R3

© R3M

R31
R3?2
R3IK

A3k

R37

. A3R
“A30

‘R4

SRR

Ran
R4
R42
RaY
R4a
R4S
R4k
R47
R4R
R4qQ
RS

R5M
AR5
R52
A5
RS54

;. ASK
- R5R

R57
A5R
R6
R7
Ry
R9
RERGIN
BITY
RIT2
RIT4
RITSH
RUFF

ca1?
calz?
Cionpn

11
c12
£12n
c1xy
ti4pp
£14px«
C15
c157
L1k
c17

C174u

;MAIN

nri6486
np2283
RyP277
"A2313
742327
Ap2315
Nyo343
723981
na2357
Pri685
AvPIRY
npo240Q

BT VXY

ne2422
"22435
np24%0
Ap24R2
np2474
2507
Fn2529
PR16R4
"A2539
ApoS44
rADHRA
na2571
AADEME
rRo2617
"po634
RrP645
RODERD
rr1672
Pi17m3
"A1713
7231723
A7R222
YR Y]
IR L)
Pemy36
Apm 137
ApmLRR

rpmiN2
227133
rene7n

rp™L71
RyM172
RpFA2M3
PLAoM4
ApM215
re0%6
rRA173
ApM2MG
AYRLT74
rpM121

nan2?214

23/7%9
29/3n
29743
IN/AS
3N/48
32/35
J1/m2
J1/m9
31/16
2%/717
d1/18
31/28
31/78
32/75
32/24
32/36
32/ 47
33/ mp
33714
33/24
23/25
3J1/15
J4/02
34/15
Ja/m4
34747
34729
35716
38/75
35/ 40
23/12
2%/42
24/Mm2
24/11
8/15%
4716
4,17
4/18
4719
4/17
44/36
47/11
4713
4/14
5/3%
24/3%8
5/05
5/M6
5/15
8/16
5/27
R/34
B/n7
5717
5/78
4/Mm4
45/76
63/m4
R/%N2

25740
In/ 02
3N/18
3n/28

31/25
31/35
32/m2
32712

34/26

38/m2

3% /26

9%/1m
20 /39
21/7m4
21 /16
21/28
38/75
44/47
47 /33
41/21
a1/%7
23/03
2% /"5
465 /27
8Q/35

5a/n3
81712
2%/93
28/25
57/50
4%/25
3R/214
4R /M4

8n/28

21740
22/m4
22/16
22/28
36/24
45/73
69/33

4a5/14
23/10
8n/17

62/73

8m/n9
78/16
58/28
4%/44
43/76
48/20

43/73
45/22

48/33
23/18

81/10@
81/15

43719
4aR/37

43/16
45741

4a68/17
23743

43/35
49/74

43/32
46/73

46740
24/03

44/06
57,27

44/03
46/25

24/12

44/22
58/n4

44/19
47 /03

24/25

vy,
62/




LPLY

c177
C1774
c1777
L2M4H
c212
€215
r2s2s
€277
€3
3o
£312
€347
£33
C3k
r3IRpn
c37
£377
c3777
£4
rd4m2
£42n
£S5
Chnop
r5952
€6
renm
£6y
€7
t7m
74K
rz7
r777
C77277
CCNTY
fD8K
CH24"
CHAK Y
CHARD
CHAR,
CHECK

CHNAR?
FHRET
CHSAV
FHTAR
CNS
CNSY
tR
CRLF
CRLFR
CTR
cyecy
£YETS
eyL
CYLN
LYLNE
Ny
Nio
Ny

LMAIN

PPr124
nem213
nany127
run217
POKSO Y
ArRSEAQ
naniéR
NRpMRNE
LFLERY
npML7S
npa2ny
frngie
LA R

S namt77

nomei 6
army22
namy25
ApALIR
APMLIAE
nam2141
rpA212
PrmyAR7
rp%24p
"pmydy
A7
MAAM2MG
Aam2my
anmy2p
npmama
PLm220
ACPY03
Ap2126
2221 %
rrk237
207184
npR476
AvR4Y2
npR4NA
naR417
ARR2BQ

npRA7TS
nAR4?3
ANR4ET 4
"pe47 2
m"y8127
nrR142
rrR564
ARR4LNS
rPpR477
np%3t7
rpRi20
nARLIS
020155
Pp5441
0n%aN7
np2673
PRRINAS
naN124

a/07
5/23
4/10
8/29
93/08
9%/n6
4/21
5/18
a/m2
8/m9
5719
5/°0
%/10
LYAR!
5/28
4/95
4,08
4/11
R/02
5/21
8/22
5/03
69/17
4/22
5/M4
5712
5/13
a/M3
5/14
%/%0
4,76
a,m9
4712
69/%8
4/33
82/26
92/14
92/18
R7/%9
R/583
6R/36
82/29
82/72
9o /n5
9m/46
8R/77
8€/19
7R/ 8
VAN
93/n5
72/11
8n/n8
8%/14
4/%4
5%/12
58/13
35/29
30/18
39/34

3o/2y
64/
amy24
4n /47
93/23
9n/22
22740
59/m5
/1
dns37
55,22
57/52

5/36
668/31
23727
3R/37
39/%7
40 /N7
78/MQ
44,48
46/19
27/14
7%/17
76/15
88/%1
77723
77724
3JR/05
49/12
32/189
22749
40 /05
41 /75
60/48
22/52
8l/%nm

92/25
gm/24
50/24
82740
92/29
92/33
92/11
9%/14
86/16
86/28
7R/37
93/m2
93/14
72/22
88/38
EB8/75
69/32
69/09
78/18
SR/ M2

77/21
65/11

38/26
6A/05
37737

55/%@
58/30
79/06

23/37
8%/03
6Q/43

32717

78/19
78/20@

75736
Ja/ns
73727

7%/16
33/08

82/29
9n/48
So/%2

93/13
93/17
93/18
92/214

9% /21

72/26

75/27
76/20

78/14

78712
48/M9

58/Mm2

24716

7%/925

32/29

9a/32

79/28

91/77
51/24
9%/19

93/16

78/18

78/06

56/30

24/28

76/27

757314

9m/54

79717

92/m2
51752

93727

78/728

77/28

69/05

24/4}

am/17

83/%2

91/m3

93/m7
52/24

7R/24

69/14

25/08

93/1@

8a,/m7

g3 /M9
53/28

60,42

93/11
67/36



ARG

nie
ngx
Ni4
nys
nye
nyy
niR
Nt
N2
nan
n21
nzo
nz2%
n2a
nN2%
N2k
nN27
n2A
n2o
n3
nae
N3t
nN3»
N3
N34
n3x
N3k
nay
N4

ns

ne

n7

n&

hl°)
nang
NADA
nECQR
NECOT
NECP
NECTR
NEYT
NIV
nIvDn
NIVIN
nLADP
NORW
NOSEK

NETG
NRWRF
nswr
NTYPF

€1
Fin
Fi{ace
Fim, 1
Eim, 2

LMAIN

P23143
MAILR2
P VLE
PaN22n
"epN2N7
PANZ RS
RAr%275
223313
Pn2712
53332
MrR3 46
Ar3ARY
AARLMS
nyl424
nr3444
PPRARG
2n3510
2nN512
7r3551
Ap27 14
PANRTE
"AN623
AAYH AR
MR RS
ArAYBY
frN7 42
PART7R2
AA4ANP
n2O7%83
nr2772
223619
PARC XA
ne3rday
NAJKBEH
Ny3RT7
PA7 AR
PAGR3NY
AyRJIARY
AR3IR7
NREaNE
PAR2%E
npR244
PpR24y
AnR240
MnR247
"nR283
MpR2AY

MMy AR
ANK7RE
PARAR Y
ANy RQA

PALL21
M:434n
Nnd43ny
L Y- RY V]
NpAJAB

any/ng
4an/18
4an/34
41 /02
41718
41/%4
42 /72
A2/18
36/21
43 /m2
43/15
43/3%1
44/m2
44/18
44/35
4R/M2
4%/21
4%/4p
4K/
37/02
4R/24
47 /72
47 /21
a47/45%
4R /18
4ar/15
49/m2
49717
37/48
37/%4
JR/72
3R/18
JA/%4
Jae/a2
a7/23
47 /740
9m /43
gnm/%1
9n/82
9m /35
8o/m6
8%/13p
8Q/0a
BO/nmy
8Q/12
R/55
/5854
5%/34
63/77

4/36
82/79
84/28
4/29
58/97
49719
58/%2
5R/18
56/%1
56/40

YWLY

47 /48
47 /%1
91/0m8
9n/ 56
91/m2
91/%a
89/17
8qyn7

89/15
67/02
S5m/n3y
56/78
64/15
79/13
82746
86,32

7/77
59/m2
50/m2
56/%4
5R/43
58/36
56744

91/11

67/07
Sn/3y
56/35
65/15

82749
87/27

7/12
62/m2

56749
568745

91/2¢

6R/722
51/23
57/30
68/73

46/m6
62/26

58/50

68/07
51/31
58/77
668/16

46/36
63727

568/52

§Q/07
52/23
59/13
66/29

47/22
64/m2

53/m5
6m/13
69/21

49/17
65/0m2

55/m7
62/07
82/19

57/49
77735



-4

[ 2

L4

agmy

E11
F11E
F11,1
E12
E12E
E12,1
E12,2
E13
E13E
Fi1d,1
F14
Fl4aE
Fld,
F14,2
E15
E{RE
E1%,
Fim
F16E
F16,1
F18,2
E17
FI7E
F17.1
F1a
FiRE
F1a,q
Fi8,o
E10
F{F
E2
Fao
F21
F22
F29E
E23
F23E
Foa
F24t
E2F
E3
F3E
E4
F4F
F5
ESF
E6
E6F
E7
E7F
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