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AUAL MAIN
IMOVING HEAD DISK CONTROL DIAGNOSTIC

Faewwwww AUTO=RUN AHTO LOAD MODIFIED 3/7/72

? t., ABSTRACLT

! THTIS PROGRAM 1S A HARDWARE PDTAGNOSTIC FNOR THE
t 446 MOVING HEAD DISK CONTROLLER AND ADAPTER
1} LOGIC, IT IS ASSUMFD THAT THE DISK TERMINAL
! 1S FUNCTIONING PROPERLY,

} 2. REQUIREMENTS

; 1, NOVA FAMILY CENTRAL PROCESSOR

J 2, MINTMUM OF 4K READ/WRITE MEMQRY
! 3, 4n4A MOVING HEAD DISK CONTROL

' 4, 4M47,4048,4%49 NR 4057

J DISK ADAPTER
J 5, 1 TO 4 NISK TERMINALS
’ 6. TELETYPE AND CONTROL

} 3, DPERATING PROCEDURE

’ 1. LOAN LISING THE BIMARY LNADER

) 2. STARTING ADDRFSSES

t SA2= TO TDENTIFY DISK TYPE

) PROGRAM THEN PRNCEEDS TO 4va,
H SAd4= SET DISK CONTROL ADDRESS TOo 33
! Sa%« SET DISK CONTROL AODRESS TO 73
! Sad4nP= START DIAGNOSTIC

' 3, THE PROGRAM PRINTS "PASS" FOLLOWING EACH
) CNMPLETF PASS THROIGH THE TESTS,

! 4, SWITCH SETTINGS

) SwiAs FROM FRRQOR, GN TO NEXT TEST,

! Swia INKIBIT TELFETYPE PRINTING,

H Sw28 PRINT FAILURE RATE,

! Sw3a RECALIBRATE DURING SCOPE LOQOOP
! Svds )} SEC DFLAY IN SCOPE LOOP

: Swhefiz UNIT # FOR RECAL DURING SCOPE LO0OQOP

? 4, ERRORS

! WHEN AN FERROR TS DETFCYED THF PROGRAM HALTS,

! (AC3) POTNTS TN THE LOCATION FALLOWING THE

! FRRORP HALT CALL “EHALT", CONSULT THE COMMENTS
! AREA OF THE DIAGNNSTIC PROGRAM LISTING FOR

! CLUES AND POSSTBLE CAUSES OF THE FAILURE,

! PUSHING CONTINUE wWILL CALSE THE PROGRAM TO

! PRINT THE (AC3) AND ENTER A SCOPE LODOP,

! SET Sw2 T0 CAUSE THE ERROR RATE (B=100X) TO BE
) PRINTEND, SET Sw? TN FXIT FROM THE SCOPE LOOP
! AND PROCEEND TO THE NEXT TEST,
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SOME SCOPE LNOPS WILL RENUIRE A RECALIBRATE

TN INITIALTZE THF NISK NDRIVE FOLLOWING A FAILURE,
SET SWITCH & TN INTRODUCE THE RECALIBRATE, THE
UNTT TN BE RECALIBRATED MUST HE SET INTOD SWITCHES
5 AND B,

TESTS THAT PERF(OPM A RECA|TBRATE HAVE A 2 SEC,
NELAY RUILTY INTO THE SCOPE LNOP AS PROTECTION
FOR THE DISK DRIVE ELECTRONICS, SET SWITCH 4

TO INTRONIICE AN ADDITIONAL 1 SECOND DELAY DURING
THFE SCOPE LOOP,

IN GFNFRAL EACHW SUCCESSIVE TEST ASSUMES ALL
PREVIOIS TESTS wNRK, BYPASSING ERRQORS

CAN RESULT IN CONFUSING SITUATIONS

TN THE SFETHIP nF MORE COMPLEX TFSTS,

NISK PACKS

ONLLY USE DISK PACKS FORMATTED BY THE DGC DISK
PACK FNRMATTER PROGRAM, THE DTAGNOSTIC PROGRAM
WILL wRITE OVER MDST OF THE DISK SURFACE,

THE FORMAT MNDE 1S NNT CHECKED,



A Ap03

20401
anpm2
20203
naaM4
naned
naApneG

2P 45
ANP46
randay
rAASA
20251
ArnRe

npes3
ANR54
porss
AAERE
paps?
]
NANAK
neank2
HAnB3
7ANB4
NARBS
NARBEH
AAARY
noapzn
nan7y
nwanze
nanp73
wap74

eAn7S
anaze6
nne77
PAL10R
nn1oy
raim
nnina
nALA4
an1A5
an1A6
an1a7
onLin
pA111
nmy12

7113
nnt114
nei11s
P16

JMAIN
PeNRR 1

nas776
ne6e5Y
An2Mna
nwn2244
ne2245
nApaL2

rPAAPR4S
nARMAR
nanNNAn
aagena
noraan
NARANA
MABAED

neanen
rPANNRRA
1000004
14090R
nareny
NaneN2
PAPAN4
naumLn
WARR2M
naAR4n
nanLne
AAN2ANR
naAnana
NALAAn
nn2nnun
BRNLANNA
n1aman
nenppn
PAPMS4

177775
177773
177767
177757
177737
177677
1775877
177377
176777
1758777
173777
167777
157777
137777

nne231
nn6232
2n6233
wn6234

L0C 1
IRET
INTIT
JMP 8T8
JMP #1833
JMP 01873
TS¢ Af
LOC 45
EGGS
EGGS n
)
"
a
WTUS 7
40000
treena
14nnn@
UNTBITE
KB14: 2
KB13: 4
KBi2$ 1@
KR113 29
KBigt av
KBO? 1re
KBB? 200
KB73 apn
KB6: 1AeQ
KBS 2000
KB4 4000
KB3: {pegn
KB21 20090
KBis,Tli+]
78148 177778
28131 177773
78121 177767
7B11¢ 177757
181091 177737
789 177677
7881 177577
7871 177377
7R&E13 176777
l85:¢ 175777
7R41% 173777
72B31 167777
1821 157777
7B1¢ 137777
TRCL? RECL®
RECL1
RECL2
RECLY

JINTERRUPT RETURN
FINITIALIZE

160 T0 400

$SET ADDR TO 33
)SET ADDR TO 73

IHEN FLAG

JOEVICE CODE THIS RUN
INOT USED

18 OF PASS THIS RUN
JRETURN ADDRESS



A ApN4 JMAIN

nn117 enened C33 3
paL2e AROANT C71 7
121 AUR1? €172 17
AN122 NAPM37 C37% 37
ARL23 vuen?7 €773 77

PR124 PAR177 177 177
rn125 2P377 C377 az?
AN126 WAR7277 C777:% 777
w127 Wey7277 1777y 1777
PAL3IN w3777 CA777: ]d777
ARLYy AR72777 C77770% 7777
Aan132 n17777 Ce172 17777
nR133 137777 w37 37777

pA138 A1V421 BITY n10d42]
npi1d3b w21042 RIT2 n21v42
PR1A6 142104 RIT4: na?2i1na
PA137 1na21?™ RITH: 10421 0n

nn1d4n 52525 C2525: n82525
nMm141 125252 £5252: 125252
w142 123456 RANDOM: 123456
nM143 123456 RELRAN? 123456
na144 Varern TEMPS n
WRL1AS Nanenm TIMES n
#2146 ARAANAR TIMEL: O
ANL147 PE200AM KNDOB 3 DOR @,

AN1857A ARARPAA DTYPE: @ $A=CART, 122311, 1522314
pAL81 vl NDSKS: oaperat $18sUUNIT ©, 14=1, 13=2, 12=3
PA152 WeAAAKMA TESTUS o } N8y B LINIT #

ARYLBY wOAADP 1INIIMS " !} 14=45 = IINTT =
AM154 A0AR3II CDSK S 33
AN155 Ananen CYLS 4
PALSE UAARAP HEAD! 0
PAL87 ApnAuA SECTS

PALEA PAGENR RUFF? PRGEND
wni6y 16AM37 MSK1¢ 160037
AR162 GEAR3I NPIDS NEANII
vO183 {77700 MSK2 17770¢&
$PA164 POAROAP TTRCNTS ¥
rn1R5 2AR5613 STALLS «STL



A ARRS MAIN

PRL6E NRAPN4 C4t 4
ne1L67 A0S 51 5
waLTe PANANA 68 6
22171 popnty C118 11
AR172 A0ARL2 C128 12
PR173 20015 15 15
ARr174 ppniR C163 16
2175 AP0R3M CIAS In
NA176 PARAII CIIS 33
waL77 20nn38 C3I68 36
We200 ANPAGR C6ME L1
#N2A1 PANRBI 63 63
BA202 aRUin7In C7Ag 70

ZA203 pAn122 1208 120
wa2nd prAa137 C1371 137
nA205 nARIST 1857 157
Pa206 PAR277 €277 277
PA2R7 2ANI12 £3121 312
PM21Q AAN3L7 L3447 37
PP211 A0ndn?2 C4M218 42
NA212 VAR4L2A 4203 420
$R213 (77400 17743 177472

PR214 177400 M400 -4P0
nn215 AN14nm CLA4NNE 1400
nA216 NA3IEN CIBAN: J6RA
NPA217 2204020 C2M4H: 2p4pn0
PN2274 27400AR C74K: 74000
ANNASAE C140Ke,TU+I
Ar221 174007 C174K3 174400
WRAAR7 A C1AQARKRA

w222 #24n47 REGIN? LDA 1 ,EGGS+!

PR223 920176 LDA #,C33
rR224 (M6414 SUR# @,1,87R
PN225 0N2245 IMP #1873

WAR226 AMR2244 JMP #1833



A AQAB
nne27
P2A23iA
AN23y
wn232
PM2348
¢34
7M235
wp236
WA237
nRp2d4n
ningdl
AN 42
P43
vnza4d
nNg4s
WA2486
nwagd?
rRA2BV
AAPSY
AN2R2
em253
rA284
n2585
nA2S6
wn287
presa
WRZ2RY
PARR2
AM263

JMATIM
APREJH
mmeE2D
pns5704
APH70R
nWAS710
NAS711
PeN7T64
HAHALA
AMKA27
neree32
naen3s
vAK168
MNARPAS
w5557
WASKED
NWRERAER
"PB453
“ped1n
nrbaa?
PASKSS
nr6162
wnh722
5217
AARN2T76
PRRAZA
Peh3te
WAR254
nnh3s4
CARDART

rah241
PAh2a
nnk24%
v7R243
FARM AT
6253
rA6263

npeeon
nwae247
wee227
nne23%
nre?231
nne232
o) K]
nWne234
PABP235
WAB236
nP6246
nre251
nME256
nee257
WAB260
nR6e261
nrE262
Pr6254

T.WAIT?
T.88Fk?
1,RC22
T.,RC1:
T.RC2¢
1.RC3S
T, IWT!
T.ADSK?
TSET
1T.SETP?
1.STUPS
T.FHAZ
I1.L001
1833
1873
1.5:
ICRLF?
TMESS?
T.INT:
TSTH S
T.ERIZ
T.003
TRAN?
T1GEN?
TRFAD
TWRT !
TCHK 3
Inns:e
Y.LD:

«DUSR
«DUSR
»DUSR
«DUSR
JDUSR
+DUSR
«DUSR

JWATT
. SSEK
JRELD
KCLY
LRCL2
JROLY
e IWT

o« ADSK
«SET
+SFTP
«SETLP
JEHALT
LNOP
o534
0873

o SK
CRLF
MESS

« INI
STR
eFHI1

o O b
RAN

o« GEN
LRFAD
JWRITE
o HECK
JINSEK
JLUPD

SETUP=JSR ®],STIIP
SETPI®JSR @] ,SETP
FMalLT=JSR @] ,EHA
LonPeJSR €T .00
NSKP=233

FHLT=JSR @1 .,EHY
LAOPNE ISR @I,LD

MESSAGE=JSR ®IMESS
PCRLF=JSR OICRLF
WATT=JSR 6T ,walT
SSEEK=]SR €1,5SEK
RECLPaJSR @I,RCH
RECL1=JSR @1,RC1
RECL23JSR @] ,RC2
RECL3®JSR ®I,RC3
ITRWTSJSR &1 ,IwT
GADSKEJSR ©T,ANSK
SEEKSJSR €1,S
INTTSJSR ©T,TNT
GEMDAT=JSKR ETGEN
READ=EJSR @IRFAD
WRITEEJSR OIWRT
CHECK®JSR ®ICHK
DOSEK=JSR #1N0S
NORWEJSR €1,N0

JEOT



a7 MAIN
nandna LT 400

004NN ”NE252 START! JSR €ISTH

NA4RYL 224746 LCA 1,EGGS

NP4n2 125014 Mov 1,1,82ZR

POANAT ANRAUS JMP Ale2

AMaAr4e N2ny5m LDA @,DTYPE

rR4ARYS 1210QP5 MOV @,2,8NR ) IF PARAMETERS NOT YET SPECIFIED
VA406 AnE251Y INIT 100 IT NOW,

0N4an7 0nnand JMP Al

eN41n 1266200 SURZR 1,1

e7411 naa15a STA {,DTYPE

WR412 NME241 ALl SETUP JCHECK SELD BUS LINE
PA413 RAJ7 N SKPDZ 2 JSKIP IF LINE HIGH

2N414 nnE242 EHALT IDSKP HAS SELD GROUNDED,
415 WR6243 LOnP

PM416 rMEP41 A2 SETUP JCHECK SF|ILB RUS LINE
rRa17 r63SNN SKPRZ 0 1SKIP IF LINE MIGH

PR422 PN6242 ERMALTY IDSKP HAS SELB GROUNDED
PR421 26243 LOOP

AR422 AP6241 A3: SETUP ICHECK DISK PACK BUSY
$M423 n63533 SKPB2 DSKP )SKIP IF BUSY @

PRr424 wA62492 ERALT J"DP BUSY" STUCK ON
AN42H PNr6243 LOOP

“P426 NPE241 A4S SETUP JCHECK DISK PACK DONE
Pn427 63733 SKPDZ NDSKP JSKIP IF DONE &

PRa3p nm6242 EHALT }"DP DONEY STUCK ON
PN43] P6243 LOOP

PN432 WMH241 AS: SETUP JICHECK I/® DATA LINES
nA4A33 N6HANR DIA 0,0 JDIA TN DEVICE @

©P434 {M1npa MOV 6,7,S2R

PPr435 nA6242 FHALT JGROUNDED DATA LINE(S)
nn436 nnE243 LOOP

PRa37 nA6241 A6 SETUP JCHECK CA REGISTER FOR
Wr4ad4R n61433 NIR 2,NSKP 12ERNS AFTER "RESET"
PR4dyl 1Pimua MOV ®,7,SZR PPOSSIRLE FAILURE OF "RESET"
PM4a42 2N6242 EMALT JOR THE REGISTER,

NR4a4y an624Y LOQP

PP444 76241 A7 SETUP JCHECK DISK ADDRESS REG,
PAPM4a45 162433 DIC @,DSKP PFOR ZEROS FNLLOWING IORST
nM446 1M10MN4 MOV A,0,S2ZR PFAILING REGISTER IC OR
nREa7 NPE24? FHALT IPOSSIBLE FAILURE OF “RESET"
PP4a8n NME243 LOOP JOR "RESET §",

451 NM6249 AB1 SETUP PTRY TO LOAD CA WITH
pA452 1m200e ADC o, 0 JALL ONES

PRAS3 6203 NOR 7,DSKP JLOAD CA REGISTER

PP454 V65433 DIB 1,DSKP JREAD IT BACK

PMaSS 122434 SUBRZ# {,?,8ZR JCHECK "DP DATNB",

BR4K6 Pn6242 EMALT I"DPNATIRY, CA REGISTER,

an457 en6243 LonP JAND DATA PATH THRU MUX'S,



A 08

RRARN
nra61
PR4R2
¢r463
PR464
PN 465
WR4RH

An4a67
2?0470
wn471
nr472
©veard
pma74

rmaz7s
nA4a76
#na77
paASPQ
nnany
za502
nesnd

anbnd
0505
U170
wose?
wrb1un
enb11
nmN12
nes13

nn514
was15
nas16
w517
ANH2K
n521
nn322
523

w524
nn525
wahae
nada2z
nr530
nn531
wa532

nnb3y
nnb34
nes3s
wn536
pe537
An540
wes54i

JMAINM

An6241
1p200R
n62033
n66433
125004
nne242
wee243

WRB241
172200
NnR3INIJ
MeaS43}
1250044
NA624°?

m6E2414
1n2000
LRI RN
nE6HAII
122414
ANE242
MnR6243

nAG2 41
122000
ne2033
n62A77
nA5433
125024
NAK242
Nr6243

nR6241
1R20K0
NER3IN3Y
NE2R77
PA6433
125014
nA6242
nne243

nn6241
1p2s2n
n6E27A33
765433
122414
rn6242
nme6243

w6241
peunen
H62033
65433
122414
nne242
nnE243

>
[}
ne

AL

A11:2

A12:

A13¢

A1d4d:

ALS:

SETUP

ADE @,0

DB @#,DSKP
Nic 1,NSKP
MOV 1,1,8ZR
ERALTY

LONP

SETUP

ADC 7,0

nOcC @ ,NSKP
NI1R 1,DSKP
MOV 1,1,82ZR
EHALT

SETUP

ADC @a,0

noc @,NSKP
DIC {,NSKP
SUBR&E 1,0,S7K
FHALY

LOnOP

SETUP

ADC 2,9

DOR A,NSKP
I0ORSTY

DIR 1,NSKP
MOV 1,1,82ZR
EWALT

LonNPF

SETUP

AGC 0,0

noec o,NSKP

10RST

pIc 1,NDSKP

MOV 1,1,SZR
FHALT

1.OOP

SETUP

SURZL @,2
DOR @ ,NSKP
DIR 1§ DNSKP
SuUR# 1,»,S82ZR
EMALT

Leop

SETUP

LDA 7 ,KB14
DOR ©,DSKP
DIR 1,NSKP
SuR% 1,0,S7R
EHALT

LONP

}SEE IF DOR LOADS

JDISK ADNRESS REGISTER
JLOAD CA REG,

JREAPD DISK ADPDR REG,

P17 SHNULD STILL BE ALL @'S

)SEE IF NOC LOADS THE
1CA REGISTER

JLNAD DISK ADDR REG
JREAD CA REGISTER

JCA REGISTER SKHOULD
PREMAIN ALL ZERD

}SEE IF THE DISK ADDRESS
JREGISTER EXISTS

JLOAD IT WITH ALL 1!S
tREAD IT BACK

JCHECK REGYSTER AND
JDATA PATHS THROUGH

PTHE MUX!'S

!SFF IF T0ORST WILL

JCLEAR THE CA REGISTER
JLNAD TT wITH ALL 1'S
ICLEAR IT TO ZEROS (RESET)
JREAD IT BACK

}SFE IF I0ORST wILL
JCLEAR DISK ADNRESS
JREGISTER, LOAD ALL
JCLEAR TN ZEROQS
JREAD RACK
1(81,52,54,58,ARF CLEARED
JVIA "RESET" THRU YRESETY 8")

118

$TFST CA REGISTER FOR
ISINGLE 1 RITS

JLOAD "CALSY

JREAD CA REGISTER
jACR=GO0ON

FACLI®RAD

JTFSY CA RFGISTER FQOR
PSINGLE § BRITS

JLOAD "CAf4M

JREAD CA REGISTER
PAC=G00D

$AC1&BAD



A UNG

anB42
an543
pes44
Pn545
PN546
w547
nn350

PA551
552
2m553
pns%4
eR555
ARS5E
ens57

an56un
nwns61
PAB62
PA5A3
PA564
nes6s
vas6e6

nNs67
2SS0
75714
nAs72
»A573
An574
205875

20576
ans77
N800
naemy
] X 1]
en6n3
NAGA4

nasnsd
ARBAE
wneny
nRE10
pe61y
vns12
nA61L3

«MAIN

nN6241
u2mMm6
ne2m33
n65433
122444
WN6242
na6243

nwn6241
n2AN692
nE2R3J
65433
122414
nn6242
AN6243

ne62414
20063
w2033
n65433
122414
nNeE242
nM6E243

AM62414
n2pn64
na2m33
765433
122414
AN6E242
nr6243

wne241
n20R68
62733
#65433
122414
nn6242
PN6243

on6241
N2nN66
262733
265433
122444
An6242
nn6E243

AL163

AL7:

AL1B3

410

AR

A21:

SETUP

LDA @,KB13
DoB 2,DS8KP
DIB 1,DSKP
SUR® {,0,SZR
EWHALT

LOOP

SETUP

LDA #,KB12
DOR ®,DSKP
DIR 1,NSKP
SUR#® 1,0,S7R
EWALT

LOOP

SETUP

LDA #,KB11
POR @,NSKP
DIB 1,NSKP
SUBs 1,0,S87K
EHALT

LonP

SETUP

LDA 7,KB1Q
DOR 2,NSKP
DIR 1,NSKP
SUB% 1,0,82R
EHALT

LOOP

SETUP

LA A,KB9
DOR M ,DSKP
DIB 1,DSKP
SuUB# {,2,S2ZR
EHALT

LOOP

SETUP
LDA ?,KB8
NOR &,NSKP
PIR 1,NSKP
SUB# 1,9,S27R
EHALT

LOOP

ITEST CA REGISTER
JSINGLE § BITS
JLOAD "CAL3I™
JREAD CA REGISTER
JACGuG00D
JAC1=BAD

'PTEST CA REGISTER
ISINGLE | BITS
PLOAD "CAg2"
JREAD CA REGISTER
JACQ=GOOD
JACIsBAD

JTEST CA REGISTER
PSINGLE | BITS
1LOAD MCaAgy
JREAD CA REGISTER
1ACA=GOOD

PAC =BAD

ITEST CA REGISTER
1ISINGLE | RITS
JLOAD V"CAtAN
JREAD CA REGISTER
1AC2=G00D
PAC1=BAD

JTEST CA REGISTER
JSINGLE 1 RITS
FLOAD "CAQM

JREAD CA REGYSTER
1AC2G0OD
JAC13BAD

JTEST CA REGISTER
FSINGLE 1 BITS
’LDAD HCABII

JREAD CA REGISTER
PAC2aGDON
TAC13BAD

FOR

FOR

FOR

FOR

FOR

FOR



A A1

peeL 4
nAa61d
nae616
naet?
an629
vAR2Y
ne622

UN623
nnK24
PAB2Y
PAERE
wne27
nas3In

vnedl
wned2
nAG6IS
VR6l4
AN63S
rAEIB
PAG3T7

2nedn
nnedy
nP642
I LYK
nA64d
nA64as
nNed6

pn6a7
nN6ERA
nwAabLSy
nnKsS2
PrE5R3
wne54
nAesYs

PRERS
WAKS7
d X117
nn661
WAB66R2
FMERY
20664

«MATM

npER 4
2067
n62n33
ne5433
122414
ANB242
Pn6243

nr6241
n2emn33
761433
765433
122414
np6242

nA6241
n2ee7
©rE2433
w65433
122414
nr6242
rn6243

nwne241
n2un72
w627 33
n65433
122414
rA6242
AnK243

wA6241
A2rA7d
n62033
n65433
122414
nn6242
nNE243

npe24y
na2em7 4
P27 33
n65433
122414
26242
Wn6243

>
n
n
.

A233

A24:

A25:

A26¢

A7

SETLP

LOA @,K87
NOR @A,NSKF
NIR § DNSKP
SUR& 1,4,87R
EHALT

LONP

SEYUP

LDA 2,DSKP
NPIR &,DSKP
PIR {,N8kP
SUR® 1,4,8ZK
FHRALT

SETUP

LDA ?2,kKB5S
NnOR 7,NS8SKP
DIR 1,DSKP
SURs 1 ,0,S7R
EHALT

Lnnp

SETUP

LDA ™,KH4
NOR @,NSKP
DIR 1,D8KP
SuBs 1,0,S87K
EHALT

Lone

SETUP

DA #,KBY
NNR M ,DSKP
DIR {,NSKP
SURE 1,n,87R
EMALT

LOoP

SETUP
Lha #,KB2
NOR A,ND8KP
NIB 1,NSKP
SUR% 1,#,87R
ERALT

LOOP

JTEST CA REGISTER
JSINGLE § BITS
JLOAD "CA7™

JREAD CA RFGISTER
PACARGNON
JACL3BAD

JTEST CA REGISTER
JSTNGLE | BITS
1LOAD "CAB"

IREAD CA REGISTER
PACREGOOD
1AC13RAD

JTFST CA REGISTER
§SINGLE { BITS
PLOAD V"CASM

JREAD CA REGISTER
JACASGNON
PAC1sBAD

}TEST CA REGISTER
P)SINGLF {1 RITS
JLNAD "CAa"

IREAD CA REGISTER
JACR=GNOD
JAC1=2BAD

$TEST CA REGISTER
PSINGLE 1 BITS
JLOAD "CA3"

$RFAD CA REGISTER
PACA=GNON
sACLaRAD

ITEST CA REGISTER
PSINGLE § BITS
PLOAD "CA2M

JREAD CA REGISTER
$ACORGOOD

1AL 1=RAD

FOR

FOR

FOR

FOR

FOR

FoR



A Q20211

#2665
nA666
667
PP670
an671
ee672
nRA673

Qn674
AA675
une76
2a677
nazan
an7ag
uwera2

Pa7n3
nA7N4
AN705
AN706
nazaz
eA71o
an711

an712
2n713
32714
A7y
waz16
pn747
wnr20

nn721
enz722
eara3
an724
0A728
RQ726
enz727

nAz3a
o734
na732
2733
pR734
an735
AR 36

«MAIN

An6241
nenmsS4
n62033
n65433
122414
PN6242
nee243

An6241
{n2620
62733
P65433
122414
nR6242
PN6243

An6241
{n2120
062033
765433
122414
PR6242
"N6243

AN6241
n2an7s
62033
n65433
122414
0N6242
AN6243

nn6241¢
n2nn76
2627033
n65433
122414
206242
er6243

nn62414
n2nnz?
n62033
n65433
122414
nr6242
AN6243

A28

A293

A3as

A31:

A323%

A33:

SETUP

L.DA @,K81
DoBR A,DS8KP
DIB 1{,DSKP
SuB&# 1,8,SZR
EHALT

LoOP

SETUP

SuUBZrR 2,0
DOR @,DSKP
DIB 1,NSKP
SUB# {,@,8ZR
ERALT

LOOP

SETUP
ADCZL @,
POR 7,NSKP
DIR 1,DSKP
SURH 1,@,8ZR
EWALT

LOOP

SETUP

LDA @,7ZB14
DOR @,DSKP
DIB 1,DSKP
SuB® 1,8,S82R
EMALT

LGOP

SETUP

.DA 7,ZB13
DoR @a,NSKP
DIB {,DSKP
SUBR® {,0,S82R
FMALT

LOOP

SETUP

LDA #,78B12
DOR @,D8KP
DIR 1,DS8KP
SuB# 1,0,82R
EHALT

LooP

JTEST CA REGISTER
JSINGLE § BITS
JLOAD "CAg"

JREAD CA REGISTER
1ACB=GOOD
1ACL{8BAD

JTEST CA REGISTER
JSINGLE | BITS
ILOAD "cagY

JREAD CA REGISTER
JACA=sGOOD
JAC13BAD

ITEST CA REGISTER
ISINGLE @ BITS
PLOAD 177778
JREAD CA REGISTER
JACO=GOOD
PACL1E=BAD

PTESY CA REGISTER
PSINGLE @ BITS
JILOAD 177775
IREAD CA REGISTER
PACO=GNOD
PACI=BAD

JTEST CA REGISTER
JSINGLE @ BITS
JREAD CA REGISTER
1ACARGNOD
JACY =B AD

JTEST CA REGISTER
ISINGLE @ BITS
1LOAD 177767
JREAD CA REGISTER
1AC2=G00D
JAC1=BAD

FOR

FOR

FOR

FOR

FOR




A Ant12

=

A7y
n74¢
nnr741
w742
pR743
na744
Wn745

~4

|

2n746
an747
¢A75@
va7514
pn752
PRA753
rPA754

am7255
PA78AK
nmn757
rAa768U
Pn761
nwn762
PN763

en764
nn765
nWn766
wn767
PR7TA
"ar7d
wny77e

an773
nm774
we?775
nA776
wn777
nrean
ninet

r1an2
r1003
nion4
p1Any
nwinne
nianz
niete

JMAIN

-

T ;™
Ea ]

4
9

D .

L]
20
n62m33
n65433
122414
nne242
"nE243

2]

pPA6241
n2n141
ne2033
PES43
122414
na6242
AR6243

rn6241
hn2n102
ne2e 33
NESA433
122414
n624?
Pr6243

nneE241
n20103
N6E2033
ne5433
122414
ARK242
nn6243

nne241
220104
ne2m3J
65433
122414
P06242
nne6243

rr62414
na2n1es
AB2033
265433
122414
nwn624d42
ne6243

»
(7]
1N
oe

A35:

A362

A37:

A38:

A39:

SETUP

LDA #,7811
BOB @,NSKP
NIR 1,0SKP
SURHE 1,M,S87R
EWALTY

LONP

SETUP

LDA @,7B1@
0DoR ?,DSKP
DIR 1,NSkP
SURa 1,¥,87R
FHALT

LOOP

SETUP

LDA 7,789
DOR A, DSKP
NIR 1,NSKP
SuBa 1,0,S2R
EHALY

LOOP

SETUP

LDA 2,288
DOR @A,NSKP
NIR 1,NSKP
Suks {,a,82ZR
EMALTY

Lonp

SETUP

LDA @,7287
POR 0,NSKP
NIR 1,NSKP
SuURs 1,0,87R
EHALTY

LGNP

SETUP
LDA @,766
DOR M,NSKP
NIR 1,NSKP
SUR# 1,d,S7R
EMALT

LoOP

}TESY CA REGYSTER
ISINGLE @ BITS
ILOAD 177757
JREAN CA REGISTER
JACO8G00D
1AC1sBAD

JTEST CA REGISTER
ISINGLE ZERO BITS
ILDAD 177737
JREAD CA RFGISTER
PACASGNON
1AC13BAD

JTEST CA REGISTER
PSINGLF ZERD BITS
1LOAD 177677
tREAD CA REGISTER
jAC@=GOOD
JACL18BAD

ITEST CA REGISTER
JSINGLE @ BITS
1.0AD 1775877
JREAD CA REGISTER
JACARGOOD
}AC1sBAD

JTEST CA REGISTER
ISINGLE ® RITS
ILOAN 177377
JREAD CA REGISTER
JACQUaGOOD
JAC1=RAD

JTEST CA REGISTER
$SINGLF ZERD BITS
PLNADN 176777
IREAD CA REGISTER
JACQR=GO0ND
JACIBRAD

FOR

FOR

FOR

FOR

FOR

FOR



A 1Y

#1011
nie12
?1n13
ainl4
nig1s
n1e16
nia17

nyg24
nip21l
n1n22
n1n23
nin24
w1025
p1026

n1027
123N
n1e3y
21032
R/ RK]
P1n34
P103S

B1d6
windz
hipde
Alnay
f1242
n1243
Alrndd

@w1n4s
ninde
vp1n47
n1259
P1251
p1es52
01253

n1ns4
n1n55
NIRKS
nLes?
araen
?1061
n1e62

JMAIN

nnE24
n2my1e6
P62m33
N65433
122414
rPn6242
AN6243

An6241
new1ay
nE2033
nEH433
122414
A06242
An6243

An6241
n2n11m
n62033
N65433
122414
An6242
AN6243

AN6241
nen11
nE2M3Y
ne5433
122414
Wn6242
nRr6243

nn6241
neny12
762733
n65433
122414
nn6242
nN6243

an6241
1n2220
n62p33
a65433
122414
nne6242
nR6243

Aqns

Ad1:

A42:

A433

Ada:

A4S

SETUP

LDA @,785
DOR 7,DSKP
DIR {,DSKP
SUBR 1,4,87R
EHALT

LoOP

SETUP

LhbA @,7284
DOR @,NSKP
NIB {,DSKP
SUR# {,0,87R
EHALT

Loar

SETUP

LDA 7,783
nnR 2a,ngKp
DIR 1,NSKP
SliBa 1,0,8ZR
EHALT

LONP

SETUP

LDA 7,282
POB ?,NSKP
NIR 1,NSKP
SUR® 1,0,87K
ERALT

LOOP

SETUP

LDA ®,728B1
NOB A,NSKP
NIBR 1,NSKP
SUBR& 1,4,82R
EMALT

LOOP

SETUP

ADCZR 7,0
NOR @,NSKP
DIR {,NSKP
SLR# {,8,SZR
EHALT

LOOP

JTEST CA REGISTER
ISINGLE ZERO BITS
1LOAD 175777
JREAD CA REGISTER
JACQ=GOOD
JAC1eBAD

ITEST CA REGISTER
ISINGLE » BITS
1LOAD 173777
JREAD €A REGISTER
JACU=GODD
JAC1sBAD

ITEST CA REGISTER
1SINGLE # BITYS
PLOAD 167777
JREAD CA REGISTER
1ACE=G00OD
FAC1I=BAD

JTEST CA REGISTER
SINGLE ZERO BITS
ILOAD 157777
IREAD CA REGISTER
JACQuGOOD
JAC1®BAD

)TEST CA REGISTER
JSINGLE @ BIY
ILOAD 137777
JREAD CA REGISTER
JACA=GOQD
JACI=BAD

PTEST CA REGISTER
PSINGLE ZERO BIT
JLOAD @a77777
JREAD CA REGISTER
PACP2=600D
JAC1{8BAD

FOR

FOR

FOR

FOR

FQOR

FOR



A 2214

2183
nin64
7?1065
VB LAY
PLO67
nieza
nin7

vin72
n1e73
r1e74
1275
vwiazeé
?1n77
niioen

“wi1ny
nw11m2
1103
#1104
»1im5
n1106
nwi107

1110
1111
w1112
n1113
r1114
11195
n111e

v1117
71129
1121
ni122
n1123
n1124
#1125

71126
n1127
21139
¢1131
a1132
01133
n1134

JMAIN

peg24y
1n2s52n
ARINII
N6643]
122414
weo242
PAE243

ne6241
220 6Q
Pe3N33
AR6A3]Y
122414
nneE242
nme243

npe241
nenneel
ARINS Y
n66433
122414
wne242?2
nn6243

nA6241
Ne2RrnAG2
PEIN3I
n66433
122414
nAB249?
nR6243

Ar62414
nPANB3
PEIRIY
nN66K433
122444
Wnn6242
nn6243

nne241
n2un64
P6E3INII
66433
122414
nene6242
nn6243

>
n
[¢ ]
Ll ]

Ad7:

A48

A49:

A8

A1

SETUP

sSuyBzL 7,0
hoC ®,NSKP
NIC 1,NSKP
S('Ra 1,n,SZR
EHALT

LCDP

SETUP

LOA 2,Kb14
pocc #,DSKP
PIC 1,NS5KP
suB# 1,0,87kK
EmALT

LOOP

SETUP

LDA @,KkH13
nnc a,NSKp
NIC 1,NSKP
SurRe 1,4,87R
FrRALT

LONP

SETUP

L.DA O,kB12
noc 2,DSKP
nIC 1,NS8KP
SURa 1,7,87R
ERALT

LonNe

SETUP

LDA ?,KB11
nOcC 2,NSKP
PIC 1,NSKF
SUR# 1,#,87K
EMALTY

LonP

SETUP

LA 0,KB1N
pocC »,NSKP
DIC 1,NSKP
SUR# 1,0,S5IR
EHALTY

LOOP

1TEST NISK ADDRESS
JFNR SINGLE 1 RIT
JLOAD "sSCi"

JREAD BACK
JACQeGNOD

JACisBAD

FTEST DISK ADDRESS
$FNR SINGLE 1 BITS
PLOAD "SC2"

IREAD BACK
jAC2=G0OOD

§AC13BAD

JTFST DISK ADDRESS
PFOR SINGLF 1 RITS
JLDAD "SCat

JREAD BRACK
FACARGOQOD

JAC12BAD

ITEST DISK ADDRESS
SFOR SINGLE 1 RITS
$LNAD "SCa8"

$READ RACK
sACOBGOOD

$AC1aBAD

PTEST DISK ANDDRESS
JFNR SINGLE { RITS
FLOAD M"SyM

tREAND RACK
JACR=GOON

PAC18BAD

PTEST DISK ADDRESS
JFOR SINGLF 1 RITS
sL.0AD "s2N

IREAD RACK
JAC22GNOD

PAC1aBAD

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER



A 7015

21135
”1136
21137
w1149
a11414
01142
"1143

21144
A1145
n1146
n1147
n115@

LEBEE!

L LR S SO §

n1152

21153
v1154
n1158
w1156
w1157
01160
n1161

n1162
w1163
n1164
21165
n1166
21167
oii7m

01171
21172
21173
1174
01175
P1176
21177

n1200
ni2ai
nree2
w1203
w1204
n1205
21206

«MAIN

006241
a20065
"63B3I
n66433
122414
ne6242
nR6243

1n6241
220066
n63233
N66433
122414

fang24

Ar624Y

An6241
n2xmns?
P63N3I
P66433
122414
nne242
An6243

rA6241
n2unrm
n63M33
P66433
122414
PR6242
nn6243

ARG241
n2on7y
A63INII
P66433
122414
nNe6242
nR6243

2062419
n20m72
263233
P66413
122414
na6242
AN6243

AS21

AS3:

AS4;

AS553

A56¢

A57s

SETUP

LDA 2,KB9
DcC o,nSkp
DIC 1,DSKP
SuB# {,2,S87R
EMALT

LOOP

SETUP

LDA 2,kB8
DOE a,DSKP
DIC §,DSKP
SUB& {,4,87kK
EWALT

Loop

SETUP

LDA 2,KB7
DOC @,DSKP
DIC 1,DSKP
SuUB# §,0,82R
EHALT

LOOP

SETuUP

LA 2,KB6
0DoC 2,NSKP
PIC 1,DSKP
SuUB& 1,2,S87R
EHALT

LOopP

SETUP

LDA @&,kBS
DoC 2,DS8KP
0DIC 1,NSKP
SuB#% 1,0,8ZR
EHALT

LOOP

SETUP

LDA 2,KB4
DoC @,DSKpP
DIC 1,NSKP
SuB#® 1,0,82?2R
EHALT

LOOP

JTEST DISK ADDRESS
JFOR SINGLE { BITS
ILOAD "84V

IREAD IT BACK
1ACO=GO0D

PAC1uBAD

JTEST DISK ADDRESS
JFOR SINGLF 1 BITS
1LOAD "sBHn

JREAD IT BACK
JAC2=GONDD

FAC1=BAD

ITEST DISK APDRESS
JFOR SINGLE { RITS
IREAD IT BACK
1ACARGO0D

1ACLEBAD

ITEST DISK ADDRESS
JFOR SINGLE 1 BRITS
ILOAD "HD2"

JREAD RACK
1AC2=GOOD

JAC1=BAD

PTEST DISK ADDRESS
JFOR SINGLE § BITS
JLOAD "HD4V

JREAD TT BACK
1ACOsG00D

JAC13RAD

ITEST DISK ADDRESS
TFOR SINGLE 1 RITS
JLOAD "HDB"

JREAD IT BACK
JAC@=GOOD

JAC1=BAD

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER



A ARL6

7n1207
nreyn
1211
Pp1212
w1213
n1214
w1215

n12186
n1217
np1e2
#1221
21222
7?1223
v1224

71225
©n1226
71227
P1230
w1231
w1232
®1233

n1234
w1235
n1236
n1237
n124n
n1244
w1242

n1243
ng244
u1245
r1246
nie47
n1250
w1251

w1252
71253
n1254
n1255
n1256
w1257
p126@

JMAIN

mag241
nane73
N63N33
NEE43D
122414
PAG242
PRr6243

Hnn6241
N20n7 4
A63N3J
n66433
122414
PR6242
wn6E243

nn6241
naposd4
n63IN3I
66433
122414
WR6242
PAE243

nme6241
{m2620
neIMIN
A66433
122414
6242
nAE243

nne244
102120
He3IN33
W66433
122414
A06242
np6243

pn6241
nann7s
n63N3J
n6E6433
122414
NN6E242
6243

g
»
]
s

A9

A6A2

A61:

A62¢

A63:

SETuUP

LDA ?,KB3
ppgC @,NSKP
NIC 1,D8KP
SuR& 1,2,8ZR
EHALT

LonpP

SETUP

LhA 72,KB2
Dot @,DSKP
pnirc {,nDS8kp
SUB® {,0u,SZR
ErALTY

LGOP

SETUP

LA @,kBY
noc 2,0SKpP
nic 1,NSKpP
SuUB&# 1,0,S87R
ERALT

LCOP

SETUP

SURZR 0,
noc ”,NSKP
prc 1,DSKP
Suse 1,4,57R
EHALT

LunRP

SETUP

ADCZL @, 0
noc #,NSKP
DIC 1,DSKP
SuR® 1,2,S7R
FRALT

LOOP

SETUP

LDA #,7814
pnc ”,NSKP
DIC 1,NSKP
SUR& 1,4,82R
EHALT

LONP

ITEST DISK ADDRESS
JFOR SINGLE § BITS
JLOAD "HNYIEM

JREAND IT BACK
JAC2sGNOD

$AC{sRAD

$TEST DISK ADDRESS
JFOR SINGLE 1 RITS
$LOAD "FORMAT"
JREAD IT BACK
JACASGOON

JAC1I®BAD

PJTEST DISK ADDRESS
JFOR SINALE 1 RIT
JILOAD "D1Y

JREAD IT BACK
TACAEGOON

1AC1=BAD

JITEST DISK ADDRESS
1FOR SINGLE 1 RITS
$LOAD "Dav

JREAD IT BACK
;ACOA=GOOD

JAC1sBAD

ITEST DISK ADDRESS
IFOR SINGLE @ BITS
pNSCi"si

JREAD THE REGISTER
PACA=GOOD

1AL 1 eBAD

$TFST DISK ADDRESS
IFOR SINGLE ? BITS
puscet = ¢

JREAD REGISTER
JACO=GO0ON

$ACI®RAD

REGIEJSTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER



A DGY7

n1261
n1262
n1263
n12K4
01265
n1266
n1267

2127@
n1271
ni272
n1273
01274

71275

A KT

r1276

nia7z?
n13n0
a3y
132
n1303
ni3na
n13m5

n13n6
n13ny
$i13te
13ty
1312
71313
71314

n1315
w1316
n1317
n132a
n1321
21322
21323

21324
n1325
21326
n1327
P133n
21331
n1332

LMAIN

nne241
n2nn7e
pe3NIY
P66433
122414
nne242
nnE243

An6241
n2anz77
A63NAJY
n66433
122414
pRE242
PM6243

AN6241
n2aronm
ne3n3yd
n66433
122414
206242
PR6243

Pr6241
n2un1014
ne3INM33
P66433
122414
nRp6242
206243

wRe241
a2n102
n63A33
n66433
122414
nn6242
AN6243

nme241
nae1n3d
763033
v66433
122414
AN6242
AA6243

A64s

A66:

AB67¢

A68:

A69:

SETUP

LDA 7,7B13
poC @,NS8KP
DIC {,DSKP
SUBR#s 1,2,8ZR
EHALT

LOOP

SETUP

LhA #,72B12
poc 2,NDSKP
PIC 1,DSKP
SUB® 1,0,S87ZR
EmALT

Lnop

SETUP

LDA 2,7R1
DOC 7,NSKP
DIC {1,DSKP
SUR® 1,0b,S87R
EHALT

LONP

SETUP
LDA m,2810
NNE @,NSKP
NIC 1,NSKP
SURE 1,4,S2R
EHALT

LooP

SETUP

Lha 2,289
poc m,NSKP
NIC 1,NSKP
SuUB# {,8,S2R
EHALT

LooP

SETUP

LDA 2,788
pnc 2,NSKP
NIC 1,NSKP
SURs 1,@8,82R
FHALT

Loar

PTESY DISK ADDRESS REGISTER
JIFOR SINGLE @ RITS

p"8C4" =

JREAD REGISTER

JACO=GODOD

JACi=BRAD

ITESY NDISK ADDRESS REGISTER
IFOR SINGLE @ RITS

1"scav a @

JREAD REGISTER

1AC2eGNOD

T1AC1=BAD

ITEST NISK ADDRESS REGISTER
IFOR SINGLE @ RITS

I"sS1" = @

IREAD REGISTER

tACasGNOD

PACI=RAD

PTEST NDISK APDRESS REGISTER
$FOR SINGLF 7ERD BITS

3"52" s 0

IREAD IY BACK

JAC=GOOD

JAC1ERAD

ITEST DISK ADDRESS REGISTER
JIFOR SINGLE ZERO BIT

’NS4" s Q2

TREAD IT BACK

JACA=GO0D

JAC18BAD

JTEST DISK ADDRESS REGISTER
IFNR SINGLE Z2ERO BITS

pNSa" @

JREAD IT BACK

tACQuGOOD

JAC1uBAD



A

ne18

»w133b
»133A
»1337
134y
nw1341

n1342
w1343
”1344
#1345
"1346
»1347
71359

21351
w1352
21353
n13584
v1355
“1356
n1357

1364
1361
1362
n1463
w1364
1365
n13hR6

w1367
wi1dza
w1371
w1372
w1373
w1374
n13795

1376
#1377
n140Q
n14any
71402
%1403
1414

+JMAIM

nAL241
weat1erd
ne3nadyd
nh6433
122414
nn6242
Pn6243

nre241
n2eg1vs
NE3INAJ
N66433
122414
npe242
nn6243

nPe249
p2n1vh
nE3A3I
n66EA3D
1224414
nn6242
PN6243

vwrH241
n2mny1ar
A63IM3Z
AREA43T
122414
ANE242
nee243

uwn6241
nomyyn
PR3IA3Y
266433
122414
an6242
nP6243

nER241
n2A1L11
ne3IN3Z
WA6433
122414
nRAR242
ANEP43

A7

A713

A72:

A73:

A7 43

A75:

SETUP

ILCA *,787
not A,NPSKp
nIc 1,NSKp
S\/Rs 1,4,S87R
FHALT

LOOP

SETUP

LDA 7,786
noc 2,NSKP
nIC 1,NSKP
SuB# 1,8,SZR
FRALT

LONP

SETUP

LA »,7285
noc 2,NSKP
nIc 1,NSKP
SLURE 1,vw,S52R
FrHALT

LOnNp

SETLIP

Lha ©,2K4
nnc ®#,DSKP
NIC 1,DSKP
SuRa 1,n,87R
ErALT

Lone

SETUP

I.DA ©», 783
nnc u,NSKP
nic 1,NSKp
SiIR® 1,¢,87K
EmALY

LoOP

SETUP

Lha @,7262
noc *,NSKP
DIC 1,NSKP
SUR& 1,0,S7K
FHALT

LOOR

JENT

JTEST NISKk ADNDRESS REGISTER
JIFOR SINGLE @ BIT

PUHDLY = @

IREAND TT BACK

PACASGOCD

PACI=BAD

}TFST NISK ANDRESS REGISTER
$FOR SINGLF @ BIY

’"HD?" g

TREAN 17 BACK

PACR=GNND

JAC13RAD

ITFSY NDISK ADDRESS REGISTER
JFNR SINGLE ZERO BITS
‘“HD‘H s ¢

IREAD IT BACK

JACe=GNON

PAC1ERAD

3TFST NISK ADDRESS REGISTER
JFNR STNGLE @ RIT

’HHDGN s 0

IRFAD 1T BACK

PACASGOON

$1AC1sBAD

ITEST NISK ANDRESS REGISTER
$FOR SINGLF @ RIT

’NHD’S" e A

JRFAN 1T BACK

s$ACA=GOOD

jAC{3RAD

$TFST NISK ANDRESS REGISTER
1FNR SINGLE ZERO BITS
JNFORMAT" = ¢

IREAD 1T BACK

tACR=EGNON

JAC1=2RAD



an19

71405
n1406
p1477
21419
21411
p14a12
w1413

21414
#1445
#1416
w1417
1420
n1421
71422

721423
71424
n14925
1426
?1427
71430
71431
n1432
©n1433

21434
721435
¥1436
n1437
1449
r14ay
n1442
#1443

v1444
n1445
21446
#1447
21450
n1454
21482
n1453
21454
71455
n1456

+MAIN

PR6241
pen112
263733
n66433
122414
nn6242
en6243

nn6241
{ma22n
A63n33
266433
122414
nn6242
AN6243

172400
2n6237
N62033
NE5433
122414
AnE242
nR6243
121404
nen771

nn6237
n63INI Y
NE6E483
122414
PN62472
An6243
111404
00771

206241
1p240n
p3n134
n72m33
72033
n72233
n62033
nEB%A3Y
125004
PP6242
Pn6243

A7R3

A77%

A78:

A79:

ABO S

SETUP

LDA @,7281
DoC @,DSKP
DIC 1,NSKP
SuB® 1,8,S87R
ERALT

LOOP

SETUP

ADC2ZR 0,0
noc #,NSKpP
NDIC 1,NSKP
SuB# {,A,SZR
EHALT

LOOP

SUR 0,2

JSR @ISET
DOR 2,NSkp
CIR {,NSKP
SuB# {,0,87R
EMALT

LOOP

INC @,2,82R
JMP =7

JSR OISET
noc »,NDSKP
PIC 1,DS8KP
SuB® 1,@,SZR
FHALT

LooP

ING A,8,8ZR
JMP =7

SETUP

SuUBR 2,0
LDA 2,RITY
DpB 2,NSKP
DOR 2,NSKP
poB 2,D8KP
DOR 2,NSKP
DIR {,DSKP
MoV 1,1,82ZR
EHALT

LOOP

JTEST DISK ADDRESS REGISTER
JFOR SINGLE @ BIT

JUDI" = @

JREAD IT BACK

1AC2=GO0OD

JAC1=BAD WORD

PTEST DISK ADDRESS REGISTER
JFNR SINGLE ZERO BIT

1"pa" s 02

JREAD IT BACK

1ACR=GOOD

JAC1=8AD

JCHECK CA REGISTER, ALL
IPOSSIRLE PATTERNS

ILNAD CA

IREAD 17T BACK

1ACA=GOOD

FPAC13BAD

100 IT ONLY ONCE FOR EACH PAT

INEXT PATTERN

JCHECK DISK ADDRESS REGISTER
PALLL PNSSIRLE PATTERNS
JLNDAD/READ BACK

JACR=G000

JAC18BAD

INEXT PATTERN
IPSPECIAL TEST FOR 8291

1IC PACKS, SET RIGHTMOST
JBIT IN EACH PACK WITH

$!3 SUCCESSIVE LOADS, THEN
ILNAD ZERD, MARGINAL
JPACKS WILL HOLD THE "i%,

JTESTING CA REGISTER
JACORGOOD
JAC1sBAD



A BP2Q

21457
M146K
#1461
w1462
21463
w1464
71465
71466
w1467
w1470
n1471

V1472
#1473
w1474
n1475
w1476
w1477
wihap
A15A)
w1812
A1503
n1b5n4

n15R%
N1H5RE
w1he7
nid10
721511
nibt2
n1513
21514
niv1d
21516
21517

ALH2e
n1521
n1522
nid23
n1624
a1525
n1526
“1ba?
n1953a
71531
1532

JMATIN

AN6241
1n2a4vn
n3Ng3I5
n72m33
n72033
N72033
nA2A33
N65433
122414
nn6242
nAG243

PN6241
{n2400
nINL3AAB
n72m33
nw72m33
n72133
»62A33
nE54373
122414
WA6242
nn6243

nn6241
102420
A3N137
072733
ny720033
072733
ne27233
nES5433
122414
ANG242
nne243

nWne241
102400
237134
w7333
W73n33
A73n33
NEJINJA
PRALI]
122414
hr62492
nREP43

ABY:

AB2:

AB3:

ABA:

SETUP

SUR 0,0
LDA 2,RBIT2
DOR 2,NSKP
POR 2,DSKP
PGB 2,NSKP
DOB @,NSKP
PIR 9,NSKP
SURE 1,0,SZR
FrALT

LONP

SETUP

SUR n,n
Lpa 2,RIT4
NOR 2,N8KF
PR 2,DSKP
POR 2,NSKP
NOR M ,NSKP
DIK {,NSKP
StiR® 1,4,87K
EmALT

LNOP

SETUP

SUR 7,0
LDA 2,RITH
POR 2,NSKP
NOR 2,DSkpP
NnoR 2,NSKP
PNR @A,DSKP
IR 1,N8KP
SUR&® §,¥,82Zk
FHALY

LoOP

SETUP

SR 7,
LhA 2,RITY
neec 2,DSKp
noc 2,NS8KP
pee 2,08KP
Dor 72,DSKP
PIC 1,N8KP
SUB#® 1,4,87R
EHALT

LOOP

JSPECIAL TEST FOR 8291
1)IC PACKS, SET POSITION 2
) (PIN Q) IN EACH PACK WITH
13 SUCCESSIVF LOADS, THEN
LNAD ZERDS, MARGINAL
JPACKS WTLL HOLD A "M

PTESTING CA REGISTER
$ACAGNOD
$AC1eBAD

1SPECIAL TEST FOR B291
1IC PACKS, SET POSITION 4
] (PIN 2) IN EACH PACK WITH
13 SUCCESSIVFE LOADS, THEN
JILNDAD 7ERNOS, MARGINAL
JPACKS wlILL HOLD A "1V,

JTESTING CA REGISTER
JACRsGOOD
PACL=BAD

JSPECTAL TEST FNR 8244
110 PACKS, SET POSITINN B
$(PIN 12) IN EACH PACK wITH
33 SUCCESSIVE LOADS, THEN
JLOAD ZEROS, MARGINAL
JPACKS WILL HOLD A ngv

JTESTING CA REGISTER
FACAEGQO0OD
$AC1ERAD

PSPECIAL TEST FOR 829)
PI1C PACKS, SET POSITION 1}
1(PIN 5) OF EACH PACK WITH
13 SUCCESSIVE LOADS, THEN
ILOAND 7EROS. MARGINAL
PPACKS WILL HOLD A "1V,

JTESTING DTSK ADDR REG,
PACA=GNOD
PAC1=BAD



A AMDY

“n1533
n1hd4
11R3AH
1536
v1R37
R E
n1541
w1542
v1H43
1544
w1545

vw1hae
128 Bake 4
“eHRA
i14H81
*1552
1583
v15584
w1558
AR5k
1957
v1SRY

N1 R6E1
21862
7”19KR3
~19R4
»1956n
vl AN
v15K7
FIHT7
w1871
n1H7e
1573

f11h7a
w1975
15876
215877
A8 Wotnly
vieaay
niKn2
“U1end
1604
HIRpy
r16PK
C1RQ7
1Ry P
1611
21812
nwik13
vimid
f1p15

«MATIN

APB241
1n2anm
w3ngads
wW73n33
n73IN3I
v73M33
“AJIN33
vBKAAR
122414
Hre2492
AR 43

Ln6E24
1224y 3
"32L 3RA
W7 3083
A73A33
A7 333
vhR3r8S
AARAIY
122414
nAAD 42
vith243

SPRR249
1r2400
11301 37
"73133
73033
ALK
WAR3M33
LARA A
122414
nneprao
PP6243

neAtral
vadyr4ird
124140
Pne240
MEARNA
7Nh1433
122415
ArG249
nrH243
N101773
nwewz772
w3P1ed
1434058
AANS
234154
142418
APAT T
ARAT 62

ABS:

ARA:

AB7:

R13

Ri,1¢

Ri1,2:

SFTuP

SUHR &, n
LbAa 2,R1T2
Poc 2,NSKP
nNecC 2,NSKP
nee 2,N8Kp
noc 2,NS8KpP
nIe 1,nNSkp
SURK 1,4,87R
EHALT

i.nop

SETUR

SR QM
LNA 2,BIT4
npe 2,Ns8Kp
roC 2,NSKpP
ror 2,NDS8KpP
noec 2,D8Kp
nIcC 1,N8KP
SURR 1,2,872R
FrALLT

LonP

SETUP

SUR n,n
LA 2,RITH
bar 2,08Kp
npc 2,NS8Kp
nee 2,N5KP
nae A,nSKp
PIC 1,NSKP
SIfRa 1,n,87R
FrALT

Lone

L4 M, KDNR
STA 72,R1,1
Li:A t,Ce525
SETP

npg 1,n

NIR @,NSKP
SUR#& 1,4,S\K
FHALT

LONP
187
LDA

Rl.1
plnlul
Lha 2,077
AND 2,®,SKR
IMP R2

I.A 2,CDSK
SUR® 2,0, SNK
JMP RY,2

JMP Rl.1=1

!SPECIAL TFST FOR B29}

1IC PACKS, SET PNSITION 2

F(PIN Q) (JF EACH PACK WITH

$3 SUCCESSIVF LOADS, THEN

JLNAD 7ERNDS, MARGINAL

SPACKS WILL WETAIN A Myn, ’

PTESTING
JAC2=G00ON
1AC1=BAD

DTSK ADDR REG,

PSPECIAL TFST FOR 8291
PIC PACKS, SET POSITION ¢
P(PIN 2) OF FACH PACK WITH
?3 SUCCESSIVF LOADS, THEN
SLOAD 7ER0S, MARGINAL
JPACKS wWILI RETAIN A "gn

JTESTING
PACR=LACD
PACISHAD

AR

DYSK ADDR RFG,

PSPECTIAL TFST FOR R201%

PIC PACKS, SET POSITINN &
P(PIN 12) NF EACH PACK w]1TH
13 SUCCESSYVE 1.OAUS, THEN
PLNAD ALL 7ERQOS, MARGINAL
IPACKS wTLL PETAIN A "yv,
STESTING NYSK ADDR REG,
TACHsGNAR

PACLERAD

ICHERK FOR ILLFGAL
tNFEVICE SELECT BY

tNTSX PACK CNOANTROL
IPFRFORM "DARY TD FVERY
JOTHFR LFVICF ADDRESS
$AND CHECK NSKP
PEACH TIME TN SEF
PIT RECOGNIZFD THE "NnR",
ICMNDF FRNM HFRF ON IS
JFNR INCREMENTING TO
INFXT DEVILCE ADDRESS



A D22

vihth
ANy 7
N2y
#1m21
AN REN 4
s1h23

10824
5 HA T e
71626
L1 6RD7
103N
w1631
viondz

u]hjj
»1ndd
"1 63N
*163b
a1 n37
viinkdy
Vindd

o NN
w1543
trda
SindH
L V- ¥ o)
v inA7

1R
.1(1“1
o N
A RR3
AP hdg
1SR
HIRBH
wyihRR7
RN T

HIRAY
VInKZ
VIBRD
R ILLY !
A1DRH
(1 RRA
1667
m1ﬁ7m

.MAI\,

whh241
MPARN7?
vE1133
vik$d433
th253
VAN

a4
AN
R332
NEAD 3
ARSR 3R
ARE253
wrPE263

MKk 41
EY RLE b A
AR 1383
AR2RTT7
A63H3N
WwiAR2H 3
AP AR

P24
vha4a4y
LR AR
1P74m4
CPR249
AN AR

neR241
{2ty
vAZMN3J
ELR IR K
A LART
NWRAPYR
127414
Wrh242
AR 8N

Ark241
Ry
VA1 33
PR4433
n2nargy
123415
AP SA3
2PR203

RH:

RE

R7:

SETUP

LLA 2,010
BAS viyUSKP
Sk PRN NSKP
Fri T

LONPN

SETUP

| A A, Gyt
NEAS W, }SKP
HINC SKP
SKPR7 NSKK
Erl T

Lnnpn

SETUPR

ILira ,012p0
NRAs v, SkKP
TORST

ShPHr7? NSKP
FHIT

Lonen

Sk TP

N1a 1,05KF
[ ra @,ri8en
ariiy 4,1, 87%
FHALLT

LNy

SFTUPR

APC A0

Mok 4, NSKP
NG A, NSKR
NIA t,DS8KP
1A d,08ho
ANty 2, 1,87k
FrALT

Long

Se TR

LhA #,01001
Nras 4,18k P
Nia 1,NHKP
Lud 1H,KK5
AnpDe 1,0, SNk
FeT

| nren

JSFE IF (S) PULSE WILL SET
JUNP HIISY", START &

}SFEK

1SK1P TF "NP BUSY" =
JCHECK "NP START"™, "DF RUSY",
INSELRY NC GATF,

PSEF IF ()
$"NP BUSY",
; THFEN CLFAR

PULSF WILL CLEAK
START 5 SEFK,

JCHECK "CLFaAP™M

PSFF OJF TORST wIllL CLEAw
$"RP RLSYY . START A SEFRK,
3 THFEN CLEAR LT

"CLEAR"

SCHECK "RESFT",

SCHEMK TN TNSLIRE THAT
AL SFEKING FF!'S ARE
JCLEARKFD HBY TURST
1ACTI=RAD SFEKING
tSTATLR FenM DTA,
ICTHFCK DATA THEU MLX

PCHECK FNr RPROPER

s IHMPHT DF STATIHIS THRI)
$THE MU TIPLFXORS TO
fTHE DATA RyUSS 00 GATES

JSFEKING STATUS On

$ALL SHGULD RE ZERN,
$TRY TN SET "SEFEKING v

sVTA (S) rPHLSE

’"nP STApT" SETS "STA"T"
:rHErK "AfjAthp StL", "‘SF.EK“
PAND "STARY SEEXR"

(AC1)=8TATUS



A P23

n1671
nie72
vie73
#1074
7?1675
w1876
V1R77
vi70u

wizmy
w1702
LA ALN]
AYT R4
1700
21766
AL/ A7
SR ARG
1711
n1712

w1713
1714
w1715
17186
17117
1720
1721
"wy1722
17238
21724
w1725
1726

w1727
w1739
1734
w1732
A1733
71734
w1735
n1736
#1737
n1740n
A1741
w1742

JMAIN

nee241
n2ne7n
W61333
n240n71
MEA43T
123415
nn6253
ARAR2HA

Unea241
WL R
He1333
271433
AZaR7
“P4v1R
147 4%
122414
AAAR2RY
re6263

R4
M2rm54
nA3r3I
n2nmyn
ne1333
a7 N4a33
n24216
A2RN7 R
1474
192414
PEE25I
nWee20d

tap241
1pz6e2a
FE3IAN33
N2Nm7a
n61333
W7043%
w24216
AR2A067
147400
122414
AA625
nwa6K2m3

RA:

B9

Rinm:

R1tL:

SETUP

LhA 7,C1000
DOAP @,DSKP
LPA 1,KBS
DIA A,NSKP
ANDH 1,7, SNR
EMLT

LONPR

SeETUP

LDA @,C10pn
PDARP 2,DSkP
DI&A 2,D08KpP
i.NA @,KBS
LLA 1,03600A
AND 2,1

Stikg | ,i#,87R
EWLT

LonePp

SETUR

LDhA M, K&}
noc 2,NSKP
LA #,Cinnn
NOAP @,0SKP
DIA 2,DSKP
LDA 1,C3600
I.LDA N,KR6
AMD 2,1
SUBk&® 1,¥,S87kr
FrLT

LOoNPN

SETUP

SRR 2,0
NOC @#,NSKP
LA a,Cil2um
DUAP ©,DSKP
P1A 2,0D8KP
LDA 1,C36p0
LDA 2,KB?
AND 2,1
SUR" | ,%,85ZR
EHLT

l.anNePn

JTRY TO SEY "SEEKING 0"
IWITH A (P) PULSE

PCHECK
JSET LINE TO

"np Inpn
NSTARTH

SELECTION
P SEEKING
THAT NO

JCHECK LINTT
JSTARY UNIT
$AND VERIFY
FOTHFR UNIT SEFKS,
$AC28STATUS DURING SEEK
PACI=RAD SFEKING STATUS
PACZ2=GNOD

JCHECK UMIT & DECODER

PCHECK UNIT SELECTION 1
ISTART UNIT 1 SEFKING

fFAND) VERTFY THAT NO

SOTHFR UNIT SEFKS,
PAC2aSTATUS NURING SEEK
JAC1=RAD SFEKING STATUS
PACUHEGOON

JCHECK UMIT & NECONER,
PUYUNTT 1", AND "SEFKING (O

fCHECK UNIT SELECTION
!START UNIT 2 SEEKING
JVERTIFY THAT NO OTHER
JUMIT SEFKS
JAC23STATUS DURING SEEK
JACI=HBAD SEEKING STATUS
JACA=GO0OD

JCHECK "lINIT 2",
1"SEEKING 2V

AND



A

A224

u1743
?1744
"17245
s1746
w1747
*175u
v1751
w1782
V17583
©»1754
vi1755%
1756

»1787
ALTR
in1761
1762
w17hR43
1764
v176hD
w1766
“w17R7

1774
w1771
w1772
»1773
“1774
1775
w1776
w1777
BRAAR

p?mml
woring
panm3
(12nrMAQ
pomnh
r2n0H
nPAany
n2nin
ety

JMAIN

A6 241
A28 R
P63M33
"npAM7 @
nh1333
N714383
w2d4216
A2RRHA
147400
122414
PAH253
HAROHA

Are2an
1RgH27
WRR23A
BENP 33
M2un7y
MWRA4433
17404
mPr6a2bh3
PARPEHI

vAe241
“3dprpn
ARH230

RN 33

A2ART D
IR4433
177404
ALA2HI
PAB263

APR241
nwlane
nAe230
MAEPE233
N2PAMAT
MARALAR
107424
A28 3
naR2H3

R12:

R14:

R15:

SETUPRP

LDA 2A,014¢K
net A,NSKP
LA n,C1000
NNAR w,8KP
nN1Aa 2,N5KP
LA 1,C360R
LhA ?,KBH
AMD 9'1
SliKg
FHLT
Lonpn

SETUR
SLHRZL 2,2
SSFEK
MINC DSKP
LA a,Kknd
NTa 1,NS8KP
AND 2, 1,87ZR
EmLT

LNAPn

SETLIR

I.OA 2,KB14
SSFEK

NINEC DSKP
LA t,KRE&
Nise 1,0N5KP
AMD @, 1,87P
Fwl T

[ nnNpPn

SETLP

LA 2,KR13
SSFEK

NING
I.DA
NIaA
AnD
FHLT
Lonpn

HSKP
A, K7
1,N8KP
My, SZR

SCHECK UNIT
PSTART UNIT
JAND VERTFY
FTOTHFR UNIT
JAC238TATUS
JACI=RAD

SELECTION
3 SEEKING
THAT NO
SEEKS,

PURING SFEX

SEEKIMG STATUS

1.7, 57k

pACA=GODN
JCHECK MUNTT 4",
J"SEFKING 3"

AND

PCHECK THE "CLEAR"
tRFSFT OF "SFEKING 0",
$STARY UNIT 0 SEFKING
JISSUE (C) PULSE

tREAD STATHS
PNSEFKINMNG 2F
ICLEARFD By

BIT NOT
(C) PULSE

fCHECK THE "CLFARM
PRFSFT NF "SFekKING "
ISTART UMITYT | SEFKTING,
$ISSUE (C€) PULSE

sRFAD STATHS

PUSEFKING 1" BTIT NNT
ICLEARED BY (C) PLILSE

FCHECK THE U"CLFAR"
JOF "SFEKIMG 2",
$START UNIT 2 SEFKING,
$ISSUE () PULSE

JREAND STATUS
PUSEFKING 2V
JRESFT

nIT NOT
RY (LY PULSF

RFESET



A Ri2K

yentd
»214
L2018
r2iu16
w2417
Von2u
wor2i
A2u22

2023
"2n24
Nen28
h2V26
$2A27
W2n3N
P211dy
w232
220333

720134
C3- Y,
22136
P37
v‘?,‘i"‘dw
noman
VP49
w2043
pendd
27245

2P21db
w2047
228V
wonsl
w2v52
2783
no2ns4
POARY
vonhe
nPA87

JMAIN

NAh241
NINR6H2
PAE230
WeK233
N2R*HE
hE4a433
17414
LreH253
AMH263

P15
171203
AANALT
w63z
WR23 1
n2nns4
123415
AE25]3
APR2a4a]

wPn1h
1m12nn
1r12v3
pAndn7
NApP37
MOAP32
nPirpr 4
123415
PAK253
NA6e243

n2p151
n24761
1234v8
NEA47
fr6237
nne233
nonm73
123445
ArK253
WAR243

R16:

R{7:

R1R:

R1Q:

SETUP
Lha 2,kB12
SSFEK

NIOE DSKP
LA »,KB8
NIA {,NSKP
AND w,1,SZR
FRIT

Lnnpmp

LPAa ©,NNSKS
MOVK A,v,SNC
JMP KR

JSR @ISEY
RECL®

ILOA ™, KK
ANDE 1,0, SNR
EmLT

Lnnp

.0DA 2,NDSKS
MEVR v, 0
MOVK vi,u,SNC
JMP R1Q

JSR #ISET
RFCL

LhA A,Ke?
ANDA {,4,SNK
FRLT

Lone

LNA
LDA
AND
JMP R20

JSR OISET
RERL?

LhA #,KRJ
ANDR 1,8, SNR
FRLLT

LOOK

?,NDSKS

1,KB81d
1,“;3"!?

JCHECK THE

}0OF YSFEEK
ISTART UN
$ISSUE (C

IREAD STA
PUSEEKING
ICLEARFED

PATTEMPY

1"SEFK [N
7A RECALTY
P (SKTP NV
PRECAL 1N
ALY =STAT
FNATTENAN
PUSEFK NN

JATTEMPTY
P"SEENx DN
1A RECALT
J(SKIP NV

SRECAL UN
JACIZSTAT
PUATTENYY
PUSEEK DO

PATTEMPTY
P"SEFK G0
1A RFCALT
P (SKTIP OV

FRELCAL UN
1AC13STAT
FNATTENZY
JU"SEFK DN

NCLEAR“
ING 3"

IT 3 SEEKING,
) PULSE

TUS
3" BIT NNT
HY (C) PULSF

TN OBTATIN
NE AN FROM
RRATE

ER TF ND
1T @

us

NINM NOT SET
NF P

UNTT

TO NPBTAIN
NE LT FROM
RRATE

ER JF NO UNTT
IT 1
s
npIn
NE "

NOT SET

TN NBTAIN

NF 2" FROM
BRRATE

ER TF NN UNIT

1T 2
Us

nIn
NF 21

NOT SET

RESET

D]

1)

2)



A

Ny, P A

r_,»?-,il"\l‘«
20k
DR
Lok
SPVE4
Dy BN
S DNAR
RPILY
AR 7A
w2u7d

v 272
273
2074

mRe7h
w27 &
ST 7
a1
w2101
2122
2173
w2174
- ERLEN

S~ )
LY
B I
2111
AR
22113
w2114
»211N0
T2l
v2117

AT

L NUE Bl
APAMKD
123445
N T
AR 37
S 234
"Pin7 2
123415
NAR2HY
wARD4A

NkRR72T7
2deie?
LAND 27

RR2ERE Nl |
121203
A8 T
TAp2387
MR 3
w7
123414
UARPAA
P24

SPALRY
1212,
101213
HAiAAnT
FRLEKY
LRI 3D
r2Gn7A
123414
LrH2B3
SUED6)

R2w:

R21:

RpD

LA ?2,RNS8KS
A 1,KH12
AND 1,1, SNR
JHP R21

J&R &ISET
RKECLA

LisA ",KHd
AnDB ], , SNFK
Fri g

L0y

THRPST

DA 2,09
wall
L& 2,M1S8KS
MOVK 4,0, SNE
JMP 22

J&R #ISET
RECI 2

LA O ,Kn8
ArDa 1, ,87K
Fril Y

| Ong

LirA
MOy W
MV 0,0, SNC
JMR R23

Jek @]18Se7
RECLY

LA A,KHA
ANDE 1,4, 87R
Fri_ T

| ONE

AL,MUSKS

v A
vty 54}

PATTEMPT TO
PUSEFR DNNF AW
JA RFCALTIHBRATE
$ (SKTF DVEFRF TF NN

DHTATN
FROM

UNIT )

SRFCAL LNIT 3
PAC1=STATUS

FUATTEMIY FATILED TN ST
P"SEEK DANF A"

POISK NRIVF WwllLL NOT TARE
JSUCCESSIVF FECALIBRATES
;D0 A DELAY

PSFF IF "SFEW PDONE @V
twILl RESET V"SFEKING w"
F(SKTP IF NO UNIT ©)

sRECAL LNMIT B
PAC1=8STATUS

PNSEFFKTING PV
JRESET HY

SHOUELD GET
"SEEK DONE "

TONE LN
"SFEKING 1"

1SFFE JF "SFEK
pwllL RESET
P(SKTIP (IVER TF nND UNIT 1)
PRFCAL UMIT

JAC1=STATUS

$USEFKING 1M SHOWD RET
IRESFT BY M"SFEW DOME Y



A PR27  MAIM

w2123 22151 R23: LDA 2,NDSKS ISFE IF "SFEK NONE 2"
n2121 n24sn1 LDA 1,KB13 SWILL RESET "SEEKING 2"
A2122 124405 AND {,7,SNR

D423 AP AKT JMP B24 1 (SKIP GVER TF NO UNIT 2)
22124 206237 JSR SISET

#2125 “pH6233 RFCL2 JRECAL UNIT 2

AP1PR 2200RT7 ILNA A,KB7 PAC1I8STATUS

2127 123414 AND® {,2,87R PUSEEKING 2" SHOULD GET
w2130 aAKR2H3 EmLT PRESET BY "SEEK DONE 2"
V2131 »nb243 Lonp

w2132 A21151 R24: LYA #,NDSKS §SFE IF "SFEK DONE 3"
U2133 124n6D LDA t,k812 JwILlL RESET "SEEKING 3"
P2134 (23405 AND 1,7, SNR

%2135 wpndvy JMP R2S P(SKTP IF NO UNIT 3)
F2130 aPe237 JSK SISET

2137 Aps23a RECL3 JRECAL UNIT 3

2141y A20ARR LDA 7,KBR JACISBSTATUS

22141 128414 ANDE® 1 ,0,87R JUSEEKING 3" SHOULD GET
¥2142 w6253 EmLT PRFSET VIA M"SEEK DONE 3V
#2143 vPH24} Lonp

vZ2144 2R2FR77 R25: TORST INISK DRIVE WwILL NOT TARE
52145 #3173 Lria 2,018 1SIICCESSIVF RECALIBRATES
w2146 8227 WATT JWAIT 1,3 SEC

22147 720151 LNA ¥ ,NDSKS PATTEMPT TC RESET "SEEK DONE @V
H2154 111203 MOVR Q,0,8NC twITH "DATNAM

#2151 anvaty JMP R26 JSYIP OVFR 1F NO UNIT @
N2152 WBARDPIY? JSR @ISET

21538 An62314 RECL® ISFT "SEEK DONF @A" yIaA
#9154 »2pnhHa LDA 2,kp1 IRECALIBRATE

#2185 +61m33 DA 2,NSKP JATTFMPT RESET

v2156 64431 NIA 1,NSKP JREAD STATUS

“2187 123414 ANDE& §,0,87R

w2160 MrA253 FhLT PUSEEK DNNF A" RESFEY FAILED
F2161 #nE2423 LOOP

v2162 »2m151 R2A: LDhA ?,NDSKS JATTEMPY TN RESET "SEEK DONE "
FP2163 11260 MOVR W, PWITH YDATOAY

2164 1?1203 MOVK W, 0, SNC

ro1B5 N4l JMP RB27 P(SKIF OVER IF NN UNIT 1)
¥2166 ACr&237 JSR S&ISET

#2167 w8232 RECL JSET "SEEK DONF ("

#2170 82p074 LDA&A 2A,KB2 JWITH A RECALIRRATE

7?2171 0R1233 NOA @,NSKP PATTEMPT RFSFT

V2172 “64433 NIA {1,NSKP JREAD STATUS

22173 123414 AND& §,0n,S827R

no174 PRE2RT EWLT §"SEFK DNNE 1" RESETY FAILED

(2175 NAA243 LONP



A DA2r

w2176
nel1?77
vwe2na
n2201
12202
“P23
Wp2mn4
n2end
w22me6
7227
p221n
P21l

w2212
v2213
noe14d
n22195
w2216
weel17
na22n
r2e21
vP22?
12223
npe24d
w2220

w2726
22227
2234
1,9231
w2232
w2233
wP2da4
n2235
#2236
"P237
y224n

A0241
2242
2243
roo44
noeas
w2246
n2247
NAPERN
72251
n2292
22843
APPR4

JMATLH

M2111 51
no242H61
123475
nanain
6237
nee23d
A20nRA7 3
n61733
MR44843
123414
pPe253
Pne243

PPm1 a1
24062
12341258
“AN41
rra237
A26234
APNRAT2
nR1M3J
A64433
123414
nAe253
AAB243

A2 191
1*1213
anpdty
AN6237
nne23y
A2RPH4
Mh233
k4433
123414
WReE2H3
e 243

W21 59
1721207
101203
““9‘411
Wee23d7
rne232
napn7 4
nEn233
ME4433
123414
NAR2HI
neEe243

R27:

R2R:

R2G:

R3an:

LCA 2,NNSKS
LNna {,xB13
AND 1,?,SNR
JMP R2R

JSP BISET
RECL?

LA A,Kod
NOA 2,N3KP
NIA 1,NhSKP
ANDE | ,v,S7K
EmLT

Laoney

IL.NA 2 ,NDSKS
Lna 1,kH8y2
AnD ’,’W,QMD
Imp RZQ

JSR @ISET
RECLA

LA A,KB4
pPHA A,NSKP
NTA 1,BSKP
ANDE §,9,87k
FelL T

LOnF

LA ?P,NDSKS
MJVEK A, , SNL
JrP RAM

JSR OISET
FECL®

LA 2,Kknt
MINEC DSKP
NIA t,NSKP
ANDE 1,0 ,87R
Frl T

Lenp

LA W, MIDSKS
MOVK i,
MMIVR o, 04 SNC
JMP Rt

JSR AISET
RECLA

LDA 0, KH2
NIOC DSKP
NPIA 1,DSKF
ANDE 1 ,v,87K
FHLTY

Lnov

JATTFMPT TP FESET "SEEXK DONE 2"

TWTTH "DATDAM
$(SKTIP NVER TF NO UNTT 2)

$SKFT "SEFK NDNNE 20
JWITH A RECALIRRATE
JATTFMPT KFSFT
TREAD STATHS

s "SEFK

NDONE 2" RESFET FAJLED

SATTFMPT TN RESET
JwITH "DATNAY

"SEEK NCNE 3"

P (SKTP NVER TF NN UNTT &)

JISFY "SEFK NDANE 3"
;wITH A RECALIRRATE
JATTEMPY WESFT
JREAD STATUS

PMSELEK

DANF 3" WFESFT FAILED

$ATTFMPY TN FESET
swITH A (C)Y) PULSF
P(SKIP QVER TF w0 UNTT )

N"SFEK DONE w"

"SEFK DNNE AN

PSET via WECAL
PATTFMPT CLEAR

JREAD STATHS

sMSEFK DANF 0" RESFT FATLED

PATTEMPY TN RESET "SEEK NONE 1"

sWTITH A (C) PuULSE
TIF NOD

P (SKTP UMIT 1)

ISFT "SEFK DNNF 1" vIa RECAL
JAYTEMPT RFSFT
JREAD STATUS

JUSEFK DONF (" RFSFT FATLED



A AN249

n22hh
hR254
w2257
AP2EN
o261
22262
nPeey
noeka
nP265
P2265
w2267
w227

noe7

Vo272
2273
r227a
veers
2276
n2277
2300
2301
n2302
7P3m3
no3rd

w2305
K1
wW23ny
#2310
n2atl
w2312

w2313
w2314
r2315
n2316
72317
232u

JMAIN

A21151
nw24m6
123405
ARRAaLY
ANBEP37
ANK233
n2ar73
P6n233
ABA443]
123414
vME253
nre243

A2H151
240K
1234458
nanay
nne2437
WnNK234
A20M72
NEMA233
NA4433
123414
w253
HPpe24%

NAG2 419
764433
122R207
1n7414
nWAKP242
MAAR243

NMe241
64433
A2V178%
123414
nne6242
AMR243

R312

R3S

R36:

LA ?,NDSKS
LDA 1,kB13
AND {,2,8NR
JMP R32

JSR #ISET
RECL?

LDA A,KRB3
NIOC DOSKP
DIA 1,DSKp
ANDSE 1,r,87K
FHLT

Lnop

LDA @A,NDSKS
LDa 1,kp12
‘Nn 1.ﬂ'SNP
JMP R3S

JSR ®ISET
RECLS3

LDA A,kB4
NINC DSKP
DTA 1,NSKP
ANDE 1,i,S87R
FHLT

LOOP

SETUP

DIA 1,NSKp
SURZR @m,n
ANDS B,1,87R
FHRALT

Lone

SETUPR

NIA 1,NSKP
LA ?,C30
ANDH 1,4,87K
EHALT

LOoP

PATTEMPT TN RESET
PWITK A (C) PULSE

"SEEK DONE 2"

P(SKTIP OVER TF NO UNIT 2)

ISET "SEFK DONE 2" vIA RECAL
PATTEMPT RESET
JREAD STATUS

F"SEEK ONNE 2" RESET FAILED

PATTFMPT TN RESETY
PWITH A (C) PULSE

"SEEK DNONE 3"

P(SKTIP DVER TIF NO UNIT 3)

JATTEMPY RESFT
IREAD STATUS

F"SEFK DNNE 3" RESEY FAILED

FIDLE STATF STATUS CHECK

IR/Ww DONE = 1

FINLE STATF STATUS CHECK

JADDR ERR NR END CYL




A

Ay da

w3219
w2327
2323
w2324
r2325
2320

»2327
G233
2233
P88y
= 2333
12334

12330
AR
P83
v2a4rr
2349
2442
2843
#2344

Y P234h
“P3ak
2847
v2ah
U235
2387
R R R
CP3Na
N 3RY

r 2356
1‘95"7
23R
P33R
VOARY
P IRY
TDARd4
nP2 3R
i DARK

AN

MiAek2d
vkada3dld
M XVALE B |
107414
AN 42
FANE243d

AR 41
LT X INR!
A2 117
123414
MAnD42
PRI 4R

120151
1r1203
[RRCRE I, I}
Ae2437
231
HRD 3R
VIABR253
s a2 43

1231451
1001240
11203
A A 4R
L‘.|’1h?\57
YR 232
nAp2 38
T LR
Nhn2ad

w201 519
H24r61
19234n8
PAAL S
k237
SHK2 33
ANRD IR
ANK293
NP4

Ra7:

R3R:

R3o:

R4

R4l

SETUP

NT1A 1,NSKP
DA P, KKHL1S
AMDE Vi, 1,87k
FHALT

1.:NP

SFTHP

NTa 1,N8«Pp
Lia 2,04
AbNa 1,»,S7R
Frel T

Lf)n,p

LI:A A, NpPSKS
MOVE P, 1, SNC
JnP Rad

RELEE B
RECLA

TTRWT

Frl T

Lang

1 NA M, p8KS
MOVE v, u
MOVK v, ity SNC
Jrp R 44

JSK &1SET
RECIY

TTRPwT

FrLT

L nnp

L NA
LI A
AND

?,NMDSKS
1,Kn1d
1,72,8NR
b 342

ISP @]1Se7
RFELL2

TTRPAT

FHLY

LNy

JENT

PINLE STATE STATIHS CHECK

ICHEMK WNRN FrROR =3 1

$INLF STATF STATUS CHECK

tDATA LATE OR ERR

1SFE IF "SFEK DONE "
FwTLL CAUSFE THTERRIPT
P(SKTP JF NO UNIT )

PSEY “SEFK DNNE 0N

31S THERF AN IMTERRUPT?
PN, CHECK Y"INTERRUPTY,
pnpP INT REOQM,

$SFE IF "SFEW NNANE M
swILL CALSF INTERRUPT

$(SKTP IF MO ONIT 1)

$SFT "SEFK DNNF LM
318 THERF anN INTERRUPT 72
PN, CHECK "INTERRUPTM,

PURE INT REQM,

$SFE IF "SFEX DPONE 2"
swTLL CAVSE INTERRUPT
PISKTIP IF NO UMIT 2)
$SFT M"SEFEK DONE 20

118 THFERF AN INTERRUPT 72
tND, CHECK "INTERRUPTY,
sMNP IMY RFRY,



ar3g

?93R7
2370
vedzi
»a3ze
42374
np37a4
w2375
w2adrzk
v2377

n240u
vwoanmy
vPan2
w2403
240 4
2405
vo4an6
veany
wo2diwv
noda1
reale

a1l
224814
v2415
N2416
2417
P42
nwP 421
ped4r?
hN2423
"P424
n2425

n242h
12427
#2430
w243}
¥2432
w2433
w2434
w2435
w2436
w2437

w44
72441
w244y
rnPeddd
“P444
#2445
©wp446
w2447
n245y
722451

JHATN

22151
wo240692
123425
PABARR
PAaK237
WAR2 34
wRA23S
ABH253
Wne243

APE24M
n2ntH2
WR3M3Z
AP T R
NE1343
P3ZL6T7
vaeee7
nwee22a
124415
Ar6242
nHP43

nAK24
A2Kn15H2
PRINII
M2ARr70
+h1333
w167
UWnrR227
PPuing
123414
VA6 242
w6243

HAAB24nN
NA6E236A
WAB246
nanany?
ARPARES
73K 4
107414
147414
nA6242
WPH243

AOKR240
AREP IR
ABB24AK
hWeAIRe
AP2R2HS
n3vinbda
107414
147414
PR6E242
NA6E243

R42:

R43:

B44:

RaS:

R46:

DA
LDhaA
AND
JMP R43
JSR #ISET
RECLD
ITRwWTY
Eri T

LOOP

A yNDSKS
1,KB12
1,72,8NR

SETP{

LA 2,TESTU
noc ,NSKp
LDA 7,KH6&
NOAP 4,DSKP
.4 2,CH
WATT

LDhA @,C74k
ANNE 1,0 .8NR
EMALT

LoopP

SETFY

LDA ©,TESTH
NAC @,NSKP
LNA N,KES8
NOAF &,DSKP
Lna 2,CH
WalT

ILhA W, KBin
AMDE 1,0,87R
EHALT

Lonp

SETR1Y

GANSK

SEEK

77

LA 2,KB9
LA 2,Kk8ii
AND® 4,1,872R
AND& 2,1,37k
FHALT

I.oNP

SETFI

GANSK

SEFK

nn

IL.DA A,KKQ
LDA 2,kBiw
ANDE 2,1,87R
ANDE 2,1,87R
FHALT

LONP

FPSEE IF “"SEEK DONE 3"
FWILL CAHSE INTERRUPT

P (SKIP IF NO UNIT 3)

PSFT M"SEEK DONE 3"

$IS THERF AN INTFRRUPT ?
INA, CHECK "INTERRUPT",
$"DP INT REQ",

JTEST SEEK T0 CYLINDER ©
J(FIRST ATTEMPT AT CNOMPLFTE SEFK)
JSELECT AN ACTIVE UNIT &

PSFEK |

IWAIT SAPAMS (UR "DONEM)
JACLESTATYS

IND SEEK NANE STATUS

PCHECK "SEEK","CONTROL {","CYL",

UNTIL

PYHODIRY, "CONTROL 2", SEGUENCING,

FTEST SEEK TN CYLINDFR @
PSELFCT AN ACTIVE UNIT &
$PSEEK |

JWAIT 50MS (0OR "DONEM)
FACIESTATUS

JSFEK FRRUR STATUS

FCHERK "SEFK","CONTROL 1","CYL",
PUYHDSDIRY, "DIFF","CONTROL 2",

UNTIL

STEST SEEK CYLINDER 77 (@ACTAL)

FACISENDINSG STATUS

)SEEK FRROR DK
INO READY STATUS

JTEST SEFK CYLINDER 3P0 (OCTAL)

SACI=EMNDING STATUS

}SEEXK ERRNR NR
INO READY STATUS



A MV 32

V2452
2453
v2454
v P48h
224586
“2457
/246
no24ni
V24672
AP24R3
rr LY

S PA4RNH
nd4RK
vPaR7
n247
w2471
w2472
w2A7 4
v2474
hP4a7n

“24786
w2477
N 290n
R Tl |
nwPhAe
BPRe1GN
,2Hh0 4
L RARh
n2hRithA
22507

h2h14
2h11
w2512
12513
wPR14
25158
#2510
2517
wRARDA
22521

JMATN

NaR2 4P
WARD 3R
APB2 a4k
AARAADR
ARe235
ondany
Bnea1d4
2645477
122414
npe24?2
nre243

APH240
APRD IR
mnAL246
BRAman
ARNP 33
WRAZ23S
HARAND
KPAB2492
Wrh243

BAR240
A2AART
AR2NT7 7
APBR2JR
BRE2 4k
PRAAALNY
6235
Mgy 2
N2624°
$AHPA3

Arh247
APWURAT
AB2KT77
PR2R77
NARD IA
ANB24A
ARARAA
WeR238
28242
WrR243

R47:

RAR ¢

R40:

R5™:

SETPI
GANSK

SEFK

6]

TTRwTY

RE R
Lna »,C08kK
IMTA
StBa 1,1, 87K
FraAlT

LnNp

SETHY
GADSK
SEFH
ra
nN10C
TiQe T
Jep o e?
FrRALTY
(N fiald

[1SkP

SETPI

Lna 4,Kkr7
MaKi) v
GahsSK
SEFR
7
ITRw T
R AT
EmaALT
Lonp

+2

SFETEN

LA 2,xK7
MEK (D
1625T
GANSK
SFFK

(

TTRAT
FrapT

| nNP

ICHNNSE AN ACTTVE DISK

JAND SET INTFRRUPT VIA SEEK,
$CHECK FOR PROPER DISK
JANDNRESS RFSPOMNSE To JINTA
JALLNw INTERRUPT

JGFT THE ADDRESS
JINTA FATLED,
fACR=GROD
PAC1=RAD

§SFE IF
JCLEAK
1SFT "INTERRKRUFTY
15 SFEK

ICLEAR IMT RFQ
ICHECK FNR INTERRUPTY
INN TNTERRLIPT, Ok

fCY PULSE WILL
wpE INT REQM
wlTH

$(C) THRIL "CLEAR ALL"™ FAILS TO
ICLEAW MNP IMT RFQMY,

PINSUKE THAT "NP IMT DISAHLE"
PIMMIATITS INTERRIPTS

PSET DTSARLE

PGFT ACTIVF LINTT & IN (AC2)

ISTARY A SFER

11S ThERF AN
PN, Goon

IMTFRRUPT 72

PMSKP RIT 7 NIP NOT SET "DP DISABLF"

PANG TNWTRTIT "DP OINT REQ",
PINSIHKRF THAT 10RST wILL
$CLEAR "NP IMT UT1SABLE"
FSET "PP INT NDISABLE"
JCLESR IT

PGFT ACTTVE NNYT & M

}START A SFEK

(aC2)

$1S THEKF AN INTFRRUPT
INA, CHECK RESFT OF "(P INT
PNTSARLEY,



A

Ar3a

p2522
w2523
n2ho4
nesos5
n2826
neb27
w253
w2531
o532
nw25H33
23534
22835

12536
nwosaz
w2549
#2544
V2542
n2543
w2544
w2545
254K

r2h4a7
r2nhe
72551
n2552
»2h3s3
nwehK4a
79585
vo2HB6
(2887
25872
na2b61
ADHRAR2
Wehby

N8R4
w2565
w2566
V2567
»257n
02571
w2872
ves73
»w257a

JMAIN

n2n1oHy
1a1213
nrr423
nn6241
{5252n
Npe246
papase
64433
no2NMEs
123415
nwneK242
NR6243

WAB241
152520
uRb248
ARACURA
Nn64433
A2ANB A
123414
waK242
AAB243

rn2n1Ht
1A1200
121243
MALN423
A2 41
AJIRPAHA
AAR246
AMLAAN
»n64433
nenrns
123415
ANKD242
6243

wne241
NIenen
WPER 4R
PAARAR
*?64433
A20N64
123414
APBP242
©wAK243

R51:

p el
i3
D
.a

R53:

R54:

LA ?A,NDSKS
MOVR @a,2,SNC
JMP RB3
SETUP

SURZL 2,2
SEFK

7]

DIA 1,NSKP
LDA *,KB9
ANDa 1,4, SNR
FRALT

LOOP

SETUP

SuBziL 2,2
SEEK

]

PTA §,NSKpP
LA 2,KR1wn
ANDH 1 ,4,S7R
EmALT

LonP

LOA M,NDSKS
MOVR 4,0
MOVR ¢,d4, SMC
JMP RSK
SETLP

I.hA 2,KR14
SFEK

@

NTA 1,NSKP
(DA ©,KBQ
AND& 1,10, SNK
FHALT

LoopP

SETUP
LDA 2,kK14
SEER

o

DIA 1,NSKP
Lha 7,KB1n
AMDE {1 ,0,87FR
FHALT

Lonp

PIF UNTT @ NOT AVAILABLE
160 ON TO UNTT 1

1 (UNTT @ NDT BFING TESTED)
PINLE STATE STATUS CHECK
JSFLECT THE ADAPTER

JWTTH A SEFK @

JREAD STATUS

INO READY STATUS, UNIT v

PIDLE STATF STATUS CHECK
PSELFCY THF ADAPTER
JWITH A SEFK ¥

PREAD STATLUS

PSFEK FRROR STATUS, UNIT v

$IF LUNTIT {1 IS MNOT
PAVATLABLE, GO ON TO UNIT 2

JSKIP THYS TFST

PIDLE STATE STATUS CHECK
FSELFCT THF ADAPTER
JWITH A SEFK U

PREAD STATHS

INR READY STATUHS, UNTIT 1§

PIDLE STATFE STATUS CHECK

PSELFCT TME ADAPTER
FWITH A SFFK 0
PREAD STATUS

JSFEK FRROR STATUS, UNMIT |



A

mr3a

R AL
vPa7b
2077
e RniAn
i2ning
“P2RAY
S2H N
vPRAL
PRAD
L PRUA
w267
S G
2611

n2nt2
w2013
vw2h14
261h
v2RLG
aPRy7
A2
./??‘?1
L PRDD

PI2R2Y4
PV
L DPHDH
rPHR26
V2R27
PR3N
n@rdy
PORJE
o2n3d
2.4
v 2R 35
ORI M
w?nS?

cP64
rPoRn4]
PR 42
H20649
X X-¥]
vPKhAS
#264b
2647
w2682

MATN

m9g151
a24761
{27408
Ry 423
P E241
RICEARGN R |
GRHP 4R
A
W IR
AR s
123415
L PRDA?
ANGHP 4R

JrHh241
T3 AMA Y
VARD AR
AR
vhRa4La
Y PiAie g
123414
6242
CPRIAZ

2241
244072
1238405
2423
rAB2 41
AR
AR 4R
RAA (A
ABd4433
2R R
123415
MASDA?
LARD43

“AR2 41
AR D
PR DAR
AR AR
v Rd4a34
ADBAR Y
174414
wrR24?
WA 2 43

R58§:

R5K

RS7

RAR ¢

LA A,NDSKS
1.8 1,k813

AMD AL, 1, SNR
Jrp RA7

St TP

L4 2,Kkn13

SpEFr

i»

n1a 1,N8KP
LA W,k89

ALD'E 1,V , SNK
FrALT
LOnP

|SFTUP

Li~A 2,kH1 Y
SEFR

(,ﬁ

NTA 1,N8KP
Lira A, KRy
AvNeE 1 ,v,87kK
FrALT

Nl

LIz #,M0H8KS
LA t,kn1?
AnD 1 ,2,8n9
Irk Dy
SETUP

1Li:A 2,Kbly
SEFR

A

RTA 1 ,NEKP
.14 #A,KQ
AND& 1,v,SNR
FRALT

LLonk

[ TUFR

Lra 2,xket?2
StF#R

2]

FIA 1,05KP
LA B,KA1R
ArTia 1,@,87R
FraLT

LOMP

INTT 2 IS NOT AVAILABLE
INTT 3

PIF
IGO0 NN IO

ISKIP THIS TEST, NN UNIT 2
$INLF STATE STATI!S CHECK
1SFLFCT THE ADAPTER

$wWwITH A SEEK ¥

PRFAD STATUS

s READY STATHS, UNTIT 2

$INLF STATF STATIIS CHECK
PSFILFCY THF ANDAPTER
PWITH A SEFK v

pREAD STATUS

ISFEK FKPOR STATHS, UNIT 2

3 1F
160 TO

*
L]

$SK IR, NO UNTIT §

JINLE STATE STATHS CHWECK
ISFLFLCT THF ADAPTER
JWITH A SEFK v

UNTT 3 IS NNT AVAILARLE
NEXT TEST,

PREAD STATUS

IND READY STATUHS, UNIT 3

C3INDLF SYATE ST8TUS CHECK

}SFLECT THF ADAPTER
pwITH A SEEK ¥

tREAD STATUS

JSFEK FRPOR STATHS, UNIT 3



A DAY

roes1
roe52
26583
o654
PEBRRY
NP2RR8A
w2687
NORKER
NPKRRY
N2RE2
n20hR3
no6A4
P2K6H
w2AARB
ARKAT

A267 A
r2671
nwoR72
72673
©n2K874
22675
#2hT7 6
V2677
w270
w2l 7y
AP702
o273
22704
AP270%
¥.197(A6
n27¢7
P27
2711

JHMATN

nere241 D1y

n2n152
2637233
n3INYER
AT 2232
A2200867
nE1133
Are165
neE233
nh1433
A24260
147000
122414
WARD 42
WA 43

nne241
nKi1he
LR YK
HW3dnten
Wrl27 33
24147
NARAAR
Wahnv
VOMART
“E1133
SRR Wolq}
neamMm933
A2{ NN
n31ang
1?6415
14641 4
APKP 42
WARP43

ne

SETUP

LDA @, TESTH
Dot a,NSKP
I.0A 2,RUFF
DGR 2,NS8KP
LDA @,KB?7
PLAS A,08kP
JSR OSTALL
NIOL DSKP
NPIR @A,NSKP
LDA {,KB14
ADD 2,1
SiiRe {,u,87R
FHALT

Loop

SETUP

LhA 2, TESTU
DNt ,NSKP
Lha 2,RUFF
NNR 2,NSKP
LhA 1,C2525%
§T4 1,7,2
STA 1,1,2
ILDhA 7 ,KR7
DOAS #,DS8kP
JSR eSTaALL
NINC DSKP
LCA A,n,2
InA 2,1,2
SuR# ©n,1,SNR
QLJRQ 201!57.R
FHALT

LOGF

JCHECK THE FIRST 2 DATA
JCHANNFL CYCLES OF A WRITE
P(FIRST ATTEMPY AT WRITE)

FLOAD CA REG,

PWRITE ||

1ALLOw TIME FOR DCH CYCLES
JCLEAR THE wRITE QPERATION
PACASENDING MEMURY ADDRESS
TAC2=sSTARTING MEMORY ADDRESS
12 DCM CYCLES SHOULD HAVE
JOCCURRED

PACOASBAD, AC13G00D

JCHECK THE SFUUENCE "DP FLAG"=
3"9501"-"2\’0 REQ". lle FLAGH
PSETS "DP DCH REQM™ WHICH STAYS
10N FOR 2 MEMORY CYCLES,

JCHECK THE FIWKST 2 DATA
SCHANMEL CYCLES OF A wRITE

JSET MEM ANDR REG,

IDATA = n52525
} 2 WORDS

PWRITE !
JALLOW TIME FUR 2 DCH!'S
JCLEAR THE WRITE

P1S THE DATA STILL IN MEMORY
JIF MNT A DCHI MAY HAVE
JRFEN PERFNRKMEN INSTEAD

INF A DCHO

JACHRACZ228A0D wNRNS

JACI=GOMN



A

KL

M-?)l?
vo2713
w2714
n2715%
v27160
w2717
no72u
v2721
w722
w2723
w2726
wP72h
viP7286
v’!?7?7
p273n

w2731
A2 32
w2733
w2734
n2735
72730
r27237
w24
w2741
#7472
AP74%
22744
#2745
nw27448
w2747

727482
292751
w2752
©w2753
v.2754
vi2758
w2756
v27587
w2780
w2761
2762
w2783
722764
n276RH
w7 R6

JTATN

MAB241 N33

V21152
AR 3R
1h2AA
Y JPALININ
n24An7
ABH1LIA
neroiIes
W23’
L3aanno
A65433
113
14414
AARD 4D
BrH243

AMrAD 49
wontEho
vh3ns3
{a252
GRZMAR
“Pane7?
ABHL 33
VAR RS
(Bn233
RV
ARSH433
11380umn
145414
HAHPA4A?
nA6243

“A&2 41
“2ML82
ABINrAJ
vea11?
nB2M*33
MADLURT
5133
26105
rHhr233
A3 AAkMA
“RH433
11300pn
146414
wee242
AARD 43

NH2

SgTuP

LA A, TESTH!
nee A,NSKP
SUR 2,0

NOR A, NSKP
LA v ,KR7
nLas 1,NSKP
JSR ASTALL
NTNOC DSKP
ILNA 2,Kn14d
NIR 1,NS8Kp
ADD @, D
SURSE ?vlnS?H
FHALT

LONP

SETLP

LA 2, TESTH
nOC »w,DSKE
SURZIL 4,R
PRR A, NSKE
fhd Vv ,KRBR7
DrAs 1,008KkP
JSRP ®STALL
N1AC pSKP
I.NA ?,KR14
NIR L ,NS8KF
ARD *,2
SUR® 2,1,57R
FRALT

Lnne

SFETLR

LA 4, TESTII
Nt ",NSKP
LA 2,C3
NER ¥, NSKP
LivA ) ,KH7
NGAS 1,008KP
JSR &8Tal |
MINC LSKP
Lixa 2,KkK1a
NIK 1,N8KP
ALD 01,2
Rk 2,1,87F
FRALT

(N alal

{CHFCK PRNPER CA FRFGISTER
;INCREMENT HY ALLOWING
}THE FTRST 2 DATA CHAMNEL
ICYCLES AT THE BEGINNING
$0F A WRTITF,

3 OWRITFE 1}

ISTOP THF WRITF
$ACAZSTARTING MEMORY ADNRESS

JACLEACTUAL ENDING MEMORY
; ADNRESS
JAC2SCNRRECT ENDING MEMORY
’ ADPRESS

$CHECK PRNPERF TA REGTSTER
$IMCREMENT nY ALLOWING
$THE FIRST 2 DATA CHANNEL
SCYCLES AT THE SEGINNINTG
10F A WRITH,

! WRITF 1}

$STNP THF wWwITF
PACARSTARTING MEMNRY ADDRESS
PACIZACTIIAL FNDING MEMOWY

! ANDRESS

PAC22CNRRELCT EMOING MEMORY

H ADDRESS

ICHENK PROPER CA RFGYISTER
$INCREMENT BY ALLOWING
$THE FTRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
INF A WRYITF,

POWRITF 1)

1STOP THE WRTITF
JACASSTARTING MEMORY ADURESS
SACLEACTUAL ENDING MEMORY

H ANDRESS
JAC23CNRRECT EMDING MEMORY
: ADDKRESS



A

an37

w2767
ner7n
w2771
2772
22773
n?2774
re77%5
war7e
777
n3InAn
n3dnmy
r3ame
AJUNS
nlnpa
AIPAY

Ar2k
wilgnz
A3
ningy
wlpy2
n3N1 3
v3n14
»3n15
v3nle
nynyz
*3non
23M21
r3r2e
r3A23
”"3In24

¢t3n2s
326
ningz
P3RIN
n3niy
R YA Y
v3NII
334
w335
r3IRIH
n3N37
n3nds
P3nday
7342
n3N43

CMAIN

“re2a4
non152
PEINII
a20129
n62m33
N24067
65133
“Re168
nep233
AJPNERP
n6E8437
113man
146414
AME242
nR6e243

16241
n2n152
263033
P2my121
A2 33
A24m67
nhhH133
nA61658
nEr233
2IVABA
Pne5433
11372040
146414
NMKB242
NAR243

"06241
n2in152
PRICZIY
ngn122
n62233
V24767
n65133
PMAR1LAS
A6K233
AIAABA
65433
113mG0
146414
rPr624?
206243

ne6:

n7z:

SETUP

LDA 2, TESTH
one a,NsSKp
LbA a,C7
NOR A,NSKP
LDA {,kB7
NOAS 1,DS8SKP
JSR @STALL
NIOL DSKP
L0aA 2,Kk814
NIR {,NSKp
ADD 2,2
SURY 2,1,8ZK
ERALTY

Long

SETUP

LA A, TESTH
noc 2,NS8KP
LhA &,C17
DR A,NSKP
LDA 1,KB?
PCAS |,DSKkP
JSR eSTALL
NINC DSKP
LNhA 2,KR1{4
NIR 1,NSKF
ApD ©, 2
SURA 2,1,87FR
FHALT

Lonp

SETUP
LDA 2, TEST!!
nOC @7 ,NSKP
LDA &,037
NOR A,NSKP
LDA {,kH7?
PCAS 1,DSKkP
JSR OSTALL
NIOC DSKP
LDA 2,KH14
NIR 1,NS8KP
ADD 7,2
SURe 2,1,82K
EMALT

Luop

JCHECK PROPER CA REGISTER
FJINCREMENT BY ALLOWING
ITHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
JOF A WRITE,

! WRITE |}

$STOP THE WRITE
PAC2=STARTING MEMORY ADDRESS
JAC1=ACTUAL FNDING MEMORY

H ADDRESS

PAC2=CORRECT ENDING MEMORY

§ ANDRESS

ICHECK PROPER CA REGISTER
PINCREMENT RY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE HBEGINNING
10F A WRTTF,

?OWRITE ||

ISTOP THF WRITE
JACR=STAPTING MEM(RY ADDRESS
JACI=ACTIAL ENNING MEMORY

H ADDRESS

PAC22CNRRECT EMDING MEMORY

? ANDRESS

ICHECK PROPER CA REGISTER
PINCREMENT HY ALLOWING
JTHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
P0F A WKITE,

! WRTTE !¢

ISTNP THF WRITF
PACABSTARTING MEMORY ADPRESS
PACIEACTUAL ENDING MEMNRY

H ADDRESS

FAC22CORRECT ENDING MEMORY

] ADDRESS



A

A

In

AR 44
AR ds
R ELN-A
v 347
AR
¢ dnn
V3InH?
PR RN
N4
v3r8Y
7R YY)
M3 h7
YA YLl o X%
vAnKY
v3AAFD

23R 3
t3nibg
FrAnkhH
R ARR
v 3 A7
RNC R Iy )
3071
CAR7Y
ERCTRN AN
w274
~AATY
=376
wlA77
IR AR
S A3

w30
AR B7AK )
R ERLY
RIL T BCRe)
r3126
3107
v’ali‘:’
3111
~3117
w3113
13114
311D
v3ILLA
w3117
w312V

.MAIM

WAR241
wo2r192
HARIMNAR
r2ny1z2d
o1 PR K]
a240n7
v"#b‘ .ﬁ-‘
amre168
ARA2 33
AR B
265443
11\3(}\{-'!,4
140414
pine242
AP0 243

vnZ 4
21 H2
CRASA
120424
R AR
HADEADTY
NRNT1 AT
PR N Bale)
GFRU23]
CRAMAND
ARHAAT
11 3map
14n414
L PY)
AMmae 4l

V624
r2a402
P AJINII
q/\?._/\1'2‘§
\."“?f’\:s.‘%
24047
AR5133
ArBT1HS
CRP23R
P RAMADIA
nhhH4ad
113000
145414
nAn24?
243

ng?

nyme

(B0 W B

SETHP

LOA 2, TESTH
nee »,NSKP
Lna n,C77
neR M ,NSKP
LA 1 ,KR7
NPOAS 1,0S8KP
JSP #STALL
NINC LUSKP
LhaA 2,k814
ni8 1,NSKP
Apsh 4,2
SRa ¢,1,87w
FmALT

LonP

SETLR

Lhée 2, TESTL
nee »,NSKP
Lba @,0177
NOE M, N8KP
Npas 1,DSKP
JSR &STALL
MNINEG DSKP
Lha 2,KkR1a4
nTs 1 ,D8KP
AND A, 2
SurR# ¢,1,57R
FrALTY

.CNAF

SFTUP

I.hA 2, TESTH
peec 2,NSKP
LA 2,C377
NOR 1, NSKP
LLA 1,KA37
NEAS 1,NSkP
JSR #S8TALL
MINE DSKP
|.0A 2,kB14
niLv 1,NS8KP
AN n,?2
SifHg 2,1,57R
FrAlT

LONAF

JCHECK PROPER CA REGISTER
JINCREMEMT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
10F A wWRITE,

;OWRITE ||

ISTNP THF WRITE
sACVESTARTING MEMORY ADDRESS
PACIEACTUAL ENDING MEMORY

t ANDRESS
PAC23CNRRECT ENDING
H ADDRESS

MEMOIRY

JCHECK PROPER CA REGISTER
JINCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BFEGINNING
JOF A WkITE,

$ WRITF [}

JSTOP THE WRITF
PACP=STARTTING MEMORY ANURESS
JACISACTUAL ENDING MEMORY

: ANDRESS

JAC2=CNRRELT ENDING MEMORY

H ADDKRESS

JCHECK PROPER CA REGISTER
P INCREMENT BY ALLOWING
JTHE FTPST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
SOF A WRITF,

;OWRITE

1STAP THE WRTTE
sACAESTAPTING MEMQORY ADURESS
1AC{=ACTUAL FNDING MEMOKY

H ADDRESS

$AC2ECNRKRECT ENMDIMG MEMORY

H ADDPRESS



A 2430

?3121
w3122
vid1ed
nw31924d
#3125
73126
w3127
A3132
23131
v3132
#3133
#3134
23135
nw3136

r3137

w314
w314y
#3142
723143
w3144
w31 ds
©3148
n3147
nw318n
»3151
n3182
n3153
#3184
2315848
“3156

#3157
AJL6N
n3iel
n31K2
3163
n3164
2AL6S
P3168
AJL167
n3170
3171
3172
w3173
A3174
#3178

JMATIN

20241
APR152
nWe3M33
N2n126
HE2MAT
4067
VEH133
CAHIKR
WEP233
NIARAEM
2RH433
1130pa
146414
ARED 42
nPeP43

rr6241
29152
PE3IN33
pA2ny27
A62033
VAV
nAR5133
AREL68
ABND23I
NAINABE@
nB5433
11320nm
146414
nAB242
"A6243

ArE6241
n2n152
R R
P VB IRY]
ELPLI RN
w4067
“65133
rPR6165
neAR 3R
AIAPRA
A65433
113000
146414
AR6247
nne243

ni2:

n13:

n14:

SETUP

LDa A, TESTU
nOC @,NS8KP
LDA @®,C777
NoR 2,nS8KP
LDA 1,KB7
NOAS 1,08kP
JSR ®STALL
NIOC DSKP
LA 2,KB14
DIR 1,NSKP
ADD n,2
SUR& 2,1,87R
EHALT

Lonp

SETUP

LDA A, TESTU
NOC 2,N8KP
Lba %,01777
DORB “4,DSKP
LA {,KB7
POAS 1,0SkP
JSR SSTALL
NINC DSKP
LA 2,kB14
IR 1,NsKp
ACD 2,2
SURu 2,1,S87k
FRALT

Lenp

SETUP

LNA &, TESTY
poc m,NnsSkp
LcaA 2,C3777
LB N,N8KP
LA 1,KB87
DNDAS 1,DSKP
JSR OSTALL
NIOC DSKP
LA 2,KH14
NI 1,NSKP
ADD 7,2
Si'Ba 2,1,87K
EHALT

1.QOP

JCHECK PRDPER CA REGISTER
JINCREMENT BY ALLOWING
ITHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
10F A WRITE,

} WRITE ||

ISTOP THE WRITE
FACO=STARTING MEMORY ADDRESS
PACI=ACTUAL ENDING MEMORY

! ANDRESS

JAC23CNRRECT ENDING MEMORY

H ADDRESS

JCHECK PROPER CA REGISTER
JINCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
JICYCLES AT THE BEGINNING
10F A WRITE,

! WRITE ||

ISTOP THE WRITF
PACP=STARTING MEMORY ADDRESS
FAC1BACTUAL ENNDING MEMORY

! ANDDRESS
TAC28CNRRECT ENDING
H ADDRESS

MEMCRY

ICHECK PROPER CA REGISTER
SINCREMENT BY ALLOWING
FTHE FIRST 2 DATA CHANNEL
FCYCLES AT THE BEGINNING
JIOF A WRITE,

P WRITE !

ISTOP THE WRITE
JACA=STARTING MEMORY ANCRESS
JACI=ACTUAL ENDING MEMORY

i ADDRESS

FAC2=CORRECT ENODING MEMODRY

H ADDRESS




A 2747

23176
w3177
v.324K
»3204
V3202
G323
“w3gmna
n3z2ns
ARV A,
#3207
v3210
~3211
»3212
w3214
73214

3215
#3216
23217
23224
73221
13222
#3223
w3224
3225
3226
w3227
4323
w3231
w3232
»w3233

LSV
IR R
|6 ¥ -8

s Tl T
>

ST
AV]

w3237
A324n
t3pgdy
V3242
23243
#3244
n3z24h
w3246
n3eza7
n328n
w3251
w3282

SATN

AZHD 4
201562
VR3LS]Y
#2111 31
WhPAS3
AP 4A6RT
»65133
ARBLIHS
MR#*233
AIANHR
whH433
113042
146414
AAKD24?
pn6243

nMe2d41
221152
vh3IAIZ
2182
AR2NIA
w244¢e7
ARD133
SR N 3o
ARA2433
v3nAha
MRHAJR
1 1 3""!‘,"0
146414
ACPRP4A2
“ARDAR

6244
R Re¥d
fHILA3
w21 33
PR3
npau67
viEhH1 33
FRARIAR
A6 33
PINA6M
N65433
115‘7.\’”’;
146414
RABDAD
LAB243

NS

N6

N17:

SETLIP

I.DA U, TEST!Y)
nrec 2,N8KP
LA 2,C7777
NOR A, NEKP
Lha {,KR7
NCCAS §1,0SkP
J&R eSTALL
NIOC USKP
LhaA 2,KHt4a
NTIR 1,NSKP
ALD ™, 2
SiRa 2,1,57FkK
FHALT

LONK

SETP

LA 72, TEST!
nor a,n8xp
I pA v,Cn17
neR M, NSKR
LA Y,Kna?
neas {,0SkP
JSR O BSTA |
NTIOL IISAP
ILha 2,kn14
NIR 1 ,N8KP
AnD 272,72
SIRE Z2,1,857K
FALT

I.nng

SETILP

{ra 2, TESTIL
nor P,h5KE
|.mA 4,037
nepRk p,NSKp
Lna {,xk87
NraAs 1,08«kP
J8R eSTALL
NINC DSKP
I.hd 2,KB14
NIR 1,N3KF
AnnD o,2
SiiRa 2,1,87x
FHALT

Lnop

JCHECK PRPNPER CA KFGISTER
JINCREMENT BY ALLOWING
;THE FIRST 2 DATA CHANNEL
JCYCILLES AT THE BEGINNING
POF A WRITF,

! WRITE !

1STOP THE WRITF
$ACABSTAPTING MEMORY ADDRESS
FACLEACTIAL FNDING MEMORY

' ARNKRESRS

JAC23CNRRECT EMDING MEMORY

H ANLBESS

ICHECK PROPER CA KEGISTER
PINCREMENT BY ALLOWING
;THE FIRST 2 DATA CHARNEL
SCYCLES AT THE BFEGINNING
P0F A WWITF,

P OWRITE LI
JSTOP THE WRTTF

PACVERTARTING MEMORY ADNRESS
PAC1sACTIHAL, FNMDING MEMNKY

H ADDRESS
PAC2sCORRECTY ENDING MEMORY
: ADDRESS

ICHECK PROPER CA REGISTER
$INCREMENT BY ALLOWING
$THE FIKST 2 DATA CHANNEL
ICYCLES AT THE REGINNIMG
1NF A WNTTF,

;O WRITE 1)

PSTOP THF WRITF
tACHESTARTING MEMORY ADNRESS
$ACLSACTIIAL FNRING MEMODKY

; ANDRESS

JACR28CNKRECT ENOING MEMORY

; ADDRESS



A R4y

A32353
n3254
73255
73256
n3257
waz2eo
23264
n3e62
n3I2AR3

3264
n3265
n3266
nI287
nagze

3271
#3272
n3273
w3274
w3275
n3d276
w3277
»w3ane
naJag
n33Mn2
n33ny
r33mg
W33NG
v3ane
n33ny

JMAIN

WR6E241 N18:

wa2n152
N63INn33
12222
n62n33
n24r67
265133
PAGBI6S
w6233

n65433
152582um
146414
ANB242

nR6243

vae241
w2n1H2
I RY R
1n2n00m
2627333
PPARRY
265133
AMB1LER
pEN233
AEH443
152620
{51400
146414
ANB242
ANB243

SETUP

LDA &, TESTU
noc &,NSKp
ADCZR @,n
DOR ®,DSKP
LDA 1,kB7
NOAS 1,DSKP
JSR OSTALL
NIOC DSKP

PIR 1,NS8Kkp
SURrRZL 2,2
SuUB& 2,1,87R
EMALT

Looe

SETUP

LDA 7, TESTU
DOcC »,NDSKP
ADC @&,

POR @,NSKP
LDA 1,K87
NOAS 1,08kP
JSR 8S5TaL|
NINC DSKP
NIR 1,NSKpP
SHRZR 2, 2
INC 2,2
SRy 2,1,87K
FHALT

LonpP

JENT

JCHECK PROPER CA REGTSTER
FPINCREMENT BY ALLOWING
PTHE FIRST 2 DATA CHANNEL
JTCYCLES AT THE BEGINNING
I0F A WRITE,

i WRITE !

ISTOP THE WRITE
FACP=STARTING MEMORY ADDRESS
PACIsACTUAL ENDING MEMORY

H ADDRESS

SACZ2=CORRECT ENDING MEMQORY

H ANDNDRESS

JICHECK PRDPER CA REGISTER
JINCREMENT BY ALLOWING
§THE FTRST 2 NATA CHANNEL
JICYCLES AT THE BEGINNING
INF A WRYITE,

i WRITE |

1STOP THE WRITF
JACA=STARTING MEMURY ANDURESS
JACI=ACTIAL ENNDING MEMORY

H ADNRESS

JAC2=CORRECT ENDING MEMNRY

H ANDRESS




Ay a4y

Vi g L
3411
v3312
3313
23814
3315
~3316
A3317
AJI2 4
13a21
33272
w3323

"33924
3329
NAIOAH
“3327
333
#3331
3332
73333
3334
3430
3335
»3337
v3349
V33414
3342

P 3343
1344
V3345
3346
w3347
PA3AR
v 3351
ir3352
#A3NY
“R354
#338/H
3386
"33%7
CRARN
3361
AR3IARL

JHATN

K240
124162
ARHM3Y
*211H?
24121
124222
MAIMNAZ
AP2NRA7
nhR1133
WwWRAR2AK
VRADP 42
AAR243

AABD 4N
w241k
AR A3
WAL BV
24121
123012
Phand
neAnn?
PR113S
182827
wirh227
wRiI23 3
1 hA7 33
ne24a?
cRh243

rABQ 47
P41l
SEPUAN
vRn1h?
w2da1e
12300
AEZAEY
ADLART
AR1133
1R2820
AMARDYT7
{r2R2n
LB RN R)
vEAT 8]
APBD 4D
AFEHRPAJ

N3 e
v é

ngo:

SETHY

LpaA Y ,BUFF
PR 1 ,NSKP
Lha n,TESTU
LDA 1'n17
A o,

nnt ”m,NSKP
ILha 7 ,KRBR7
HNAS ¢,DSKP
TTReT

FrapT

LOne

Sk TP

1.iva 1 ,RUFF
rNRl 1,N8KF
LA @, TESTY
Lnha 1,017
ADD 1,2

npr ?,NDSKP
LA D,Kp?
REaS b, SkP
SR 2,7
WATT

NINE DSKP
SkPi:7 NSKP
FredLT

nng

SETHF1

LDA ,HuFF
nR 1, NSKE
LA B, TESTH
LDA 1,017
ADD 1,0

P ®,NS8KP
Lha @,Ki7
NOAS /,0SxkP
SUIRZIL 2,7
waTl

SRR A,N
npaA *,NSKP
SkPDZ NSKP
FrALT

Long

JATTFMPT A COMPLETE WRITE
$ (FIRSY WRITF WITH wC OVFLO)
JONE SECTOR

FUNIT & + SECT CONT
PSFLFCY UNTT

JWRITE 1!
1wAJT 1@PMS NR UNTIL INTERRUPT
FTIMFOUT, NO INTERRUPT

PATTEMPT TN CLFAR "DP DONE"
FwITH (C) PULSE,

$SFT "NP ONNFY wITH A NONE
1SFCTNR WRITE,
PSELFCT HINTT

tWwRITE !}

tWAIT 100MS NR UNMTIL DONE
$ATTFMPT CLEAK

s () PHLSE ONES MOT
$CLEAK "DP DNNE" FF,

$ATTFMPY TN RESET
PURE PANFM WITH "DP DATOAY
PAND "DATA 4",

$JSET "NP DONF" wITK 4 1 SECT,
SWRTITE .,

$SFLECT UNTT

PWRITE 1|

JWATT 1UAMS NR UNTIL DRONE
$ATTFMPT RESET

$"NP DATNAM™ AND "DATA A° DOES
INOT CLEAR "DP DNNEM.,



A P4y

w3363
viddha
n336H
PI3AB
33R7
nw33za
n337y
w3azez
n3373
3374
w3375
w374
3377
Alanp

P340

3422
3403
n34n4
rlansy
nl4Pe
n3a4my7
#3410
n3411
r3412
73413
#3414
n3415
23416
n3417
V3420
3421

3422
vi3423
3424
nd4ns
nRA426
723427
#343R
?3431
n3432
73433
w3434
#3435
f3436
w3437
2440
¥3441
3442
#3443

JMATN

H2AR240
h2416
NREMII
womLhe
n24atLz
123200
P63R3Y
vewns7
PEL18
1R2R2n
yna227
HR3ATSY
PRIRYZ
nAE242

nPE243

AABR2 AP
24160
MANMSY
M21152
241219
1230un
CAE3INHA
m2non7
“h1133
12824
vARZ27
tR4433
GP2NARA
1187414
SPARDAD
LAp243

nag24n
"n241697
CRARIT
h2n1892
24121
1230040
TCRYIZRK
M2nenRy
nE1133
152820
npe227
A6H433
nemIen
nin211
143220
122414
naAK242
MRH243

D23:

Nea4:

na2s:

SETPI

LDA 1,BUFF
POB 1,D8KP
LDA M,TESTUY
LDA 1,047
ADD 1, &

nOC #,NSKP
LDA A,KB7
NOAS w,D8SKP
SHRZL 2,2
WATIT
SkPD7?7
SKPp7
FHALT
Lonk

NSKP
NSKP

SETFR1

LDA {,BUFF
NDOR {,NSKP
LDA ©»,TESTH
L.0a 1,C17
ADD 1,0

nnc a,nskp
LOA 2,kB7
DDAS ,0S8kP
SukRZL 2,2
WATT

DIA 1,NSKP
LDA 7,Kn14
ANDE ©¥,1,87k
EHALT

LOOF

SETPY

LDA 1,RIIFF
PNR 1 ,NSKp
LDA @, TESTU
LLbA 1,017
AnD 1,0

NOC M,NSKP
LDA »,K@7
DOAS @,DSKkP
SURZL 2,2
WATYT

NIR {,NSKP
LDA& 2,RUFF
Lha 2,C402
ApD 2,0
SUR& 1,u,S7R
EHALT

L.OOP

1CHECK BUSY«DONE
PFOLLOWING A | SECTOR WRITE

JSELECT UNTIT / | SECT XFER
JWRITE ||
JWAIT 1AAMS (OR

UNTIL "DONEM)

IERROR IF
INR "pP RySsyn

nDp DONE" = 0
= 1

PSFE IF A 1 SECTOR
TWRITE CAUSES "DATA LATE"

JSELECT UNIT / § SECT XFER

PWRITE ||

JWALIT 10@MS, (NR UNTIL "DONEM™)

PURENL" NOES
P"DP FLAGY,
I"DATA LATEY

NAT CLEAR
RESULTS IN
STATUS,

JCHECK ENDING MEMQRY
JADNDRESS (CA REGISTER)
JFOLLNPWING A 1 SECTOR WRITE

ISELECT UNIT / 1 SECT XFER
PWRITE [}

PWATIT 10MS ( NrR UNTIL "DONE"
PACISENDING MEMORY ANDRESS
FCORRECT ENDING ADNDRESS =

V1 (RUFF)+40n+2, IN (ACH)

PENDING MEM ADNDR ERROR,
1ACP2=G00OD
PAC18BAD

)




A 0,44

3444
73445
234406
v 3447
3451
3451
w3452
44584
w3494
~3488
w3456
~3487
‘/"346'/1
#3461
vw346R2
4‘3‘1‘.3
S+ 3464
314K 5

CB34RA
. A4R7
w3471
23471
»3472
»3473
4‘3474
73475
3476
v3a77
PASMA
IR ICE |
w3532
v3HMAY
235114
AIBUD
B R 17K )
#35R7

AAH L
#3511
3512
43513
w3514
»3515
va516
~3517
¢ Ah2k
23521
¢ 35922
3523
»38024
n3H2H
W3hohH

AN

CAn2an
'2a1hir
HARAMAZ
AR Bl
n2a1 21
124440
B3N 3EA
vonArn?
re1133
{heoken
rnh227
vhE6EASI
13138
14742
P RV R
122414
vitb2 42
P sl

[EXCN B~ YL
RN N R
LV R
2182
12Aa174
123060
vhE?A3
22N 7
nh11a3
{h2kzn
vPrh227
PRHAAY
v2ur1d3
{tm7400R
wo2RrrR4
192414
PPRP42
e 243

Hre?24iA
AR
WEZ? 33
V2132
324174
123200
nB3A3I
(K2 n7
*AH1133
1R2822
OR227
R4433
R K
WRrhDP 4D
VAR 4R

nee6:

ne27z:

n2Rrz:

SFTRY

LA {,RUFF
NOR 1 ,NSKP
LhA 2, TEST!
LA {,047
ArD v, w

npec @2,NS5KP
LOA ?2,KB7
NOAS ¥, S8kP
SR 21, 2?2
wATT

nic 1, HSkKP
Lna 2,0437
AnD ?"

LA O,Kpr1d
SRy | ,n,87R
ErmALT

1.one

[SeETHY

LPA %, RiFF
PR 2, NSKP
LA D, TESTIH
LA 1,016k
AUO 1,%

poec @,N3KP
LOA 1, kK7
NRAS #,D0SKP
SLRZL 2,2
WATT

nNIc 1,NS«P
LA A,Cv37
AND 7,1

LUb ?, kAL
SiRa 1,4 ,57K
ErALT

Lrop

SETH1

LDA H,RUFF
PR (1, DS8KP
LA 2, TESTH
Lha t,r16
Ann 1, A

noc 2,NSKE
1A A,Kn87
NHAS (,DSKP
SUR2L 2,2
waly

N1aA 1,08Kp
SKPDMY NSKP
EFALTY

LNy

1CHECK FNR PROPER FENDING
INISK ADDRESS FOLLOWING

11 SECTOR WRITE NN HEAD @
$SECTNR @
PNING SCY
1ITO AN
JAND SFTS

CAUISES "SC3i=SCA"
FROM 1111 70 Awniwe
n51n'

PWRITE L)

PWAIT 10A0MS (OR IINTIL "LOMEM™)
tRFAN FNNING DTSK ADNDKESS

IMASK NUIT UNTT #
$SECTUR = |

FENDING
IHEAN=O,

RISk APNDRESS MDT
SFCTNR=Y), SCesi

PATTFMPY A 2 SFCTOR
twPITE,

$FTRST ATTFMPT AT A& WRITE
ILNNGER THAN 1 SECTOR

PSFLFCT UNTT / 2 SECTORS

IWRTITE !

PWALT 1naAMS (OR UNTIL "DONEM)
SREAD FNRING DTSK ADDRESS
IMASK NFF UNTT &

FENDING DISK ANBRESS NOT
JHFAD=R, SECT=2, SCs@

PACASGNGN ADNR, AC1=RAD
SFCTOR

PATTFMPT & 2 WRTTE

JSELECT UNTIT / 2 SECTURS
TWRITE !}

tWwAlT f1v2MS YOR
1RFAD STATIIS
INN "DP DONEM
JFNLOWING 2 SFCTNR WKITE
J(ACY1)=STATHS RELG,

DNTIL "CONEM)



A Qrad

A3527
735302
3531
¥vad532
w3533
7273534
#3535
73536
»3537
n354n
»n3hay
n3542
n3h43
rl544
¢354%
»3546
©n3%47
23550
73551
23552
w3553

#3554
23585
73556
23557
3560
n3561
w3562
w3563
n3564
23565
»3566
PISK7
2357
v3571
?3572
wls73
3574
73578
“3Hh76
©wds77
73640

JMATIN

~M624m D29

r2n160m
ne2133
pPPn152
A3ug1sn
24171
15313
nea117
123vn
N63IN3Y
A2AnK7
n61133
152524
NAE227
NEHAJY
23n133
147400
rvey?
122414
“re242
NAR243

n2p24m
216N
ne2mn33
pon182
B33
L2a067
7611433
152582n
Vw6227
66433
H2rn6S
nw3an7n
vi3e150
153103
175220
163P00
34133
167409
122414
PNE242
NARK243

P3n:

SETPY

LDA @,RUFF
NOR »,NSKP
LDA 2,TESTH
LDA 2,DTVYPE
LA 1,C18
ADDL 2,2, 8NC
LDa 1,C3
ADD {,m

nec a,DSKP
LDA ?,KB?
NOAS #,DSKP
SURZL 2,2
WATY

DIC 1,NSKP
LOA 2,C037
AND 2,1

LDA &,C42p
SUR®& 1,0,87R
FRALT

LOoNP

SETPA

LDA @,BUFF
DOR A,NSKP
LDA A,TESTLU
ppC 2,NSKP
LDA A,kB7
NOAS »,DS8KP
SURZL 2,2
WATT

DIC t,NS8KP
LbA @#,KRQ
Lha 3,KBS
LDA 2,DTYPE
ADDL 2,2, SNC
MOVZR 3,3
ADD 3, A

LDA 3,C37
AND 3J,1t
SUB®R 1,4,87R
EWALT

LOOP

PINSURE THAT "INC HEAD"
PFUNCTIONS PROPERLY
ITRANSFER 7 SECTORS OR 13
JSFECTORS DEPFNDING UPON
!THE DISK TYPE

1LOADN UNIT & & 8 SECTORS
IWRITE !

JWAIT {e? MS (NR UNTIL "DONE")
JREAD ENNDING DYSK ADDRESS

PTHRDW AWAY UNIT &
JACAEGOOD, HEAD=] SE(CTe{
JACI1=RAD

JCHECK "ADV WD", "INC HWEAD"

TATTEMPYT A& {6 SECTOR wRITE
PVERTFY CORKECT ENDING
IDISK ADNRESS

PUNIT & 4 16 SECTORS

JURITE !

IWALITY 1AMS (OR LINTIL "DANE")
JREAD ENDING DYSK ADDRESS
JSECTOR 4

PHEAD 2

ISKIP IF 2311%
TREAD 1

PACYI=ACTUAL ENDING DISK ADDRESS

 JACUWSCORRECT ENDING DISK ADGRESS

} 16 SECTOR TRANSFER,



A P2dH JHMATIN

v36RAL wan2anm D3y SETPI JATTEMPT A 1Ff SECTOR wWRITE
r36RA2 PA16N LA A,RIUFF PAND VERTFY CORRECT ENDING

A VAL PV ER DOR M,NSKP IMEMNRY ADDRESS

23674 A2N152 LMA #,TESTU

VIRAS AR333 ner A,NnSkp JUNIT & /7 16 SECTORS

NABN6 P2uART 1L0& n,kB7

W3AMT EL1 83 NHOAS »n,NSKP JWRITE !

NIALY 182520 SURZL 2,2

ABE1] 6227 WATT JWAIT 1vemS (OR UNTIL "DONE"™)
BAB12 12a1HN LNA @&,BUFF ISTARTING ADDRESS

A3RLI 24100 LDA t,KB14 } TwD

»3614 23an73 LDA ?2,KB3 1 12,000

“ABYS 123040 LD 1,7

n3616 143040 AGD 2,7 TENDING MEMDRY ADDRESS

MAB17 65433 NIR 1,NSKP JERRNR FOLLOWING A 16 SECTOR
VIR 102414 S1iR& 1,4,87R TWRITE

w3621 1 06D24D ERALT PACusGOOD

n3KP? 2726243 1.0k 1AC12BAD

PIAGR3 AN6240 D323 SETFY JCAUSE M"END NF CYLINDERY

A3624 w2ii1H0 LA ?2,DTYPF !TN QCCUR DURING A

y3Ap2H v3ANG27 LA 2,NDAN =] 12 SECTOR WRTITF

#wAK26 101112 MovLe 7,2,87C

AREDT prnard JMP L +4 JCARTKIDGE DTSK

73630 151460 INE 2,2

ABRIL 11292 MOVRK ¢y, 870 $SKIP IF 2311 NDISK PACK

“3rp32 151440 NG 2,2 12314 NISK PACK

PREIZ 210U LA @A,m,2 IGFT PRNOPER DISK ADDRESS 1O
436834 1224102 Le-a 1, TESTU JCAUSE "FOC"

S ABIR 123000 ADD 1,2 PADD IN UNTT &

vARIE AINRT PAC A,NSKP SFINALLY

A3637 024160 Lrha &,RUFF

CA64Y R2R33 NGR m,NSKP JLOAD MEM ADDR,

w3ndl »PuraR7 LOA A,KB7

nARA2 PR11 A3 NCAS @,08kP JWRITE )

#3643 15252R SUR7IL 2,2

“AR44 APOD2Y WATT JWAIT 12PMS (DR UNTIL "DONE™)
m3ndh ABAAAI NTA 1,NSKP JRFEAD STATUS

7236046 (120048172 LA 7,DADA4

3647 12740 AND ALY

A3HEN {rpd] A QA7 B, 1,87k INOA "ENC" AR OMFRR" QR "PP NONE"
NWARS] ANADQD EmalLT JFNLLOWING WRITE NVER END CYL
nIEH2 “PR24T Lone JACPEEXPFCTEN ENDING STATUS
23RR[I Bprndiab Jup N33 $ACLBENDING STATUS

v3INBYE W3RN S .+ 1 :
ARREE ARPR76 DANYL S 67F 1CART HEAN 1 SECT 13 2 SECTNRS
ARESEH MHARIE 4836 12311 HEAD & SECT 5 2 SECTORS
3657 N11R7E 11876 12314  HWEAL 23 SECT 13 2 SECTNRS

ABREA 121 DADAS 1nar2l FUNP NONFY,"FUCY, "ERR",STATUS MASK,



A 247

n3661
rI662
23663
w3664
2665
A3666
WIER)
PABT
IRLY S|
?3672
r3IB73
#3674
nIBTH

“3I678

n3E?77

v370n
w3yed
»3zrme
3723
w3774
A370K
VA7 26
*37%7
3714
n3711
3712
vad713
3714
nl71%
V3716
vi372147

£372¢
nw3721
w3722
w3723
n3dz724
3725
73724
w3727
vaz73n
nd731
#3732
3733
n3734
»w3735
73736
73737

JMAIN

WAK240
N2p152
n24121
123000
NE3Ir3I
nannya
I3 KK
102400
N61133
152520
wne227
A64433
125113
AR6242
ANE243

RAB240
APn152
P24121
123pup
AB3INIZ
noany7a
FRP2MI R
122420
Wh1133
152820
An6227
NR4433
nw2unpn
1273414
ViAE242
vRABE24Yy

wne240
ADNLEDP
r24421
123042
A63233
p2nny 4
"62033
102420
61133
1525852¢
rP6227
n65433
nem217
172414
NAG242
AN6243

N33:

nid:

n3s5:

SETPY

LbaA &, TESTUY
Lpa {,C17
ADIY 1,0

nec 2,NSKp
LDA A,KB?2
DOR ®&,NSKP
SUR 2,n
NOAS ®,DSKP
SURZI. 2,2
WATT

NIA 1,NDSKP
MOVLE 1,1,8NC
FmA{T

LONP

SETFI

LPA 0, TeSTU
LDA $,€17
ARD 1,

DOLC A,NSKP
LDA #,KB2
DoR i, NSKP
SR 2,0
POAS V,DSKP
SURZL 2,2
WATIT

DIa 1,NSkP
LOA ?m,KKla
AND#a 1,0,87k
FHALT

LONP

SETP1

LDA 2, TESTU
Lra 1,017
AGD y,0

nne 2,NSKp
LDA 2,KkB82
nDeR A,NSKkp
SR P,0
NCAS W,DSKP
SuUBZl, 2,2
WATT

DIB 1,NSKP
LDA 2,C2044
SURa IOM,SZR
FHALT

Lonp

JATTEMPT A READ
JC FIRST READ 1lI)! )

PUNIT # 7/ § SECTOR XFER

ICA = 20000

IREAD !}

JWAIT {yemS (OR UNTIL
FPREAD STATUS

} DONE 7

INO "DP DOME"™ ON READ
JACI3BAD EMDING STATUS

"DONE™)

PATTEMPT A READ
! 1 SECTAR

JUNIT # s { SECTNR XFER
1CA = 2420

JIREAD ||

IWAIT 1eaeMS (OR UNTIL "DONE")
IRFAD STATUS

JUDATA LATE"™ STATUS NN

54 1 SFCT READ

PACI3BAD EMNNING STATHS

PATTEMPT A READ
! 1 SECTOR READ

JOLINTT # / 1 SFCT XFER
ICA = 20000

FREAD |

JWAIT 1ueMS (OR UNTIL "DONEM)
PREAD STATIUS

TENNDING MEMQRY ADDRESS

JIS WRONG FOLLWOING

1ACA=GNOD
JACI=BAD

1 SECT READ




A PnaH

w374y
W3’41
A3742
vwa743
3744
3745
~n37 46
»3747
“n3782
w3751
“wA7952
w3753
nd754
n3785

w3786
v3757
376
w3761
A3 KE
SATRY
“A7F 4
#A765
HI7RE
w3767
IR YN AL
w3771
3772
w3773
w3774
n377%

JMALN

PRH240
N2U1H2
7n24121
123nu
PRARIA
N2un7 4
wh2R233
nhRin13Y
1Res20
NNK227
A20n2¥2
123414
vihe 242
WAE243

nopLa
{my1v?2
ApEaLR
ARH247
PoN1H2
nR4an7 4
1230
WRANAY
vovn/a
vR2P33
NRN1LAJ
1525%52¢
nA227
125113
rr6a242
Wne243

Nak:

n37:

SFTF1

LA ®,TESTU
LA t,C17
AR 1,n

roc 7,NSKP
I.DA A,Kn?2
noR o ,NsKp
NINS BSKP
SURZI. 2,2
WATT

Lns A,C79
AnDE 1,U1,87kK
FRALT

LCOR

LA 2 ,NTYPF
MOVL W,¥,87C
JMPOF

SETHY

LA A, TESTH
LNA 1,ku2
AN 1,2

NEic v,NSKp
LA 4, KK
NeR i, NSKR
N10OS DSKP
SHRZL 2,2
walT

MoviLe 1,1,SNC
FrmalL T

LONP

0T

PATTEMPT A REAN
} 1 SECTNR READ

JUNTIT & ¢/ 1 SECT xFER

ICA & 20207
PREAD |

tWAIT 1AMS (0P
3AC1BSTATUS
PERRNR STATUS FOLLNWING A
PREAN, "SEFK ER", Ok "ADPNKESS/
JUMSAFFE™

UNTIL "0CONE™)

11F CARTRINGF NISK

JONN'T ATTEMRT A FORMAT
IMODF READ

JATTEMPT A RFAD

pIN THF FNORMAT MNDE

$C(FIRST 1ISE NF FORMAT H0iDE)

SUNTIT & FUORMAT MNDE BIT

ICA = 200040
tREFANDS )

twAIT tvemS (OR
PAC1=8TATLS

NN "NP DONE"M
JCHERK "F DOMEM,"R/w

UNTTIL "i:ONE™)

DoNMEN

FOLLOWING FMT READ



AnA4Y

na77¢
#3777
paumQ
rdany
Papr2

r4en3
warng
napas

24ARN6
nananry
P4nLQ
nanty
n4p12

ndatd
n4mny 4
han1 s
2dn1 68
waniy7

NaAnDy
nan2
nan22
24223
rap24

©wdp25
Nn4n26
ndp?27
nan3y
A4n31

Par3?
P4r33
724034

©wANn3S
A4r36
nwamay
nanan
ndnay

P4i342
nandy
nanaa
nandh
nandn

nanay
n4ansQ
napsS1
PanK2
n4ani3

MATN

An6237 E1s
nAe262
nPpAnA
hp6242
ANn422

PAG256
275403
PAGBNN

AAE260R
NOABALS
AAARYL7
ANRB242
#apay?

Fr6257
neaz2un8
anpr1y
162492
APn4nSs

rn6261
WR6ERQAR
w7208
WRAAR242
*26243 FI1F3

NA6237 F2:
PAB262
raAaApnnm
nA6242
rAPaZ?2

nHE256
rnS4n?
BPEENS

nAE260
AP6ERS
neaany?
nn6242
naLraL?

nae257
AN7218
pry17
hwe6242
AAP4S

nne261
noesus
ARA7245
ning242
WR6243 FRF:

JSR ®ISET
DOSEK

n

EHALT

JMP ELE

GENDAY
7EROS
PRGEND

WRITE
PRGEND
17
EHALT
JMP ELE

READ
PRGEND+4DY
17

FHALT

JMP FLF

CHELK
PRGEND
PRGEND+4RQ
EHALT

L00P

ISR S1SET
NOSEK

P

FHALT

JnP F2E

GENDAT
nMES
PRGEND

WRITE
PRGEND
17
FHALT
JMP F2F

READ
PRGENU+4AR
17

FHALT

JMP FE2F

CHECK
PRGEND
PRGEND+4NR
FHALT

Lnop

ID0 SEEK/WRITE/READ

JCHECK DATA

JSEEK CYLINDER ZERD

JERROR DURING SEEK, AC1®STATUS
ISKIP REMAINDER OF TEST

SGENERATE DATA
FDATA=AL| ZERDS
PDATA BUFFER ADDRESS

100 THE WRITE

PDATA BUFFER ADDRESS
JHEAD=P, SECT=0, { SECTOR
JERROR IN WRTYTE, AC1=STATUS
}SKIP REMAINDER OF TEST

IREADN THE NATA
INATA RUFFFR ADDRESS
PHEAD=B, SECT=#, § SECTOR

JERRNR IN READ, AC1=STATUS

ICOMPARE DATA RUFFERS
FGO0OD BUFFER
FOUESTIOMARLE RUFFER
JERRDR, ACP=GOND WNRD
JAC1=BAD WORD

IDN SEEK/WRITE/READ

FCHECK DATA

JSFEX CYLINDFR 2ERD

PERROR DURING SEEK, AC1=STATUS
JSKIP REMATNDER OF TEST

JGENFRATE DATA
JOATA=ALL ONFS
JIDATA BUFFER ADDRESS

tD0 THE WRITE

PDATA RUFFER ADDRESS
JHEAD=Q, SECT=, { SECTOR
JERROR IN WRITE, AC1=STATUS
JSKIP REMAINDER DF TEST

PREAD THE DATA

PDATA BUFFER ADDRESS
tHFADw?, SECT=R, | SECTOR
JERRNAR IN READ, AC1=STATUS

JCAMPARE DATA RUFFERS
PGO0OD RUFFFER
JQUESTIONABLF BUFFER
JERRDKR, ACA=GOND WORD
JACIERAD WNRD



A Ruvhin

varR4
wan8H
CANNSG
Ay K7
M 4ARN

v ArRY
vAarR?
AR Y

r4nKd
A7 RR
nd B
HANRT
14n7e

047
w4172
A4R7 3
vanr?a
AdATH

wAr7h
n4an77
74y100
nd1ny
4107

mdlmS
ra104
pd410b
AA1LME
ndyn7z

mwdy1n
24111
vra112

ra11d
w4114
nwdilh
4116
»nd117

AdL20
74121
v4122
v4123
nAyL D4

w4125
d4126h
V4127
(4130
w413y

MATM

wee?237 F3:
CPR262
MPARNA
ARR247
Frvide?

YAH2DER
w5421
APARRAR

nAR2H M
RRCE Y SRA
AAARL7
AND242
“RAind41?

rhn257
ART 208
Ankrd ol g
wAB247?
APn4uB

Hph2e
MARR S
ANy 24,8
pEmn24?
PPh243 F3F:

V6237 F4s
MARDH P
NAG O AR
Wire242
LR a2?

ANB29E
anh41d
neAHRLS

APR2BA
NARENR
AMRARY T
APB2472
XY B )

ANG2587
AT 205
AAPRAL7
ANBD 42
HAL 8RN

“re2o
NORERR
wn72a8
LWAhP 42
n26243 F4F

JSR S&]SET
NOSEX

2
FrapLT
ImMP F3F

GeMNUAT
MUMSFR
PRGEND

WRITF
PR REMD
17
FWALT
JMP F3E

QEAMD
PROGEND+4RY
17

FRHALT

JMP F 3F

CrELK
PrRGEMD
PrRGENU+4A
FHRALT

LONP

JSR ®ISET
NriskEk

”

FralT

JMP FE4F

GENGAT
ALTI
PRGEND

wkITF
PRGEMD
17
EralY
JrP EAE

RPEAD
PROEND+4RN
17

FraLT

JMP FAF

CHECK
PrGEND
PkGEND® AW
FrALY

LOOR

1D0 SEFK/WRITE/READ

JCHECK DATA

JSFEK CYLINDFR ZEKD

JERRNR DURING SEFK, AC1®STATUS
1SKIP REMAINDER OF TEST

JGFNERATFE DATA
INATASNUMBFRS ne377
IDATA BUFFFR ADPDRESS

D0 THE wWRITE

}NATA BUFFFER ADPDRESS
tHEAN=®, SFCT=@, 1 SFCTOR
PERRNK IN WRITE, AC1=STATUS
FSKIP REMAINNDER OF TEST

JREAD THE NATA

JOATA RUFFER APDRESS
JHEAD=R, SFCT~01, 1 SECTOR
IFRROR IN READ, AC1=STATUS

JCAMPARE DATA RUFFERS
1GNON RUFFFR
INUESTIONARLF RUFFER
1ERRNR, ACMaGONL wWORD
PACIERBAD wORD

1NN SFEK/wRITE/READ

JCHECK DATA

$}SEEXK CYLINDER ZERD

tERRNR DIIRING SEFK, AC1=STATUS
1SKIP REMAINNER NF TEST

IGFNFRATF DATA
$NATA PATTERN = fnieiet ETC,
1OATA BUFFER ADDRESS

10N THF WRITE

1DATA BUFFER ANDRESS
JHFANwA, SECT=(, 1 SECTOR
JERRAR IN WRITF, AC18STATUS
1SKIP REMATINDER NF TEST

tkFAD THF DATA

IDATA RUFFER ADNDRESS
;HFAD=R, SECTem, | SECTNR
JERROR IN READ, AC1=STATUS

JCOMPARE DATA BUFFERS
sNON RUFFER
tRUESTIGNARLF RUFFER
JERRNR, AC®=6GO0D wORD
§ACL13RAD WwORD



A APRY

na13dzg
na133
#4134
®4135
#4136

nd4137
24149
nd141

rda142
nd143
h4144
PA1 AR

bl RoXe

4146

nat1dy
vdyhv
rd151
na182
nd184

wd18aq
w4188
n4156
74187
nay8y

MATM

RP6237 F53
ANE262
PAAAPAR
nAB242
P2PN422

nae256
Wehatd
WAesns

ANABPRN
AAER NS
?eany 7

nrE242

Prney2

wne257
w7208
naaey7
AA6242
WArans

WRAR2EY
neeknSs
AN7 20 R
6242
nr6243 FSE:

JSR #ISET
DOSEK

4

EMALT

JMP ESE

GENDATY
ALTE
PRGEND

WRITE
PREEND
17
FHALT
JMP EHF

READ
PRGEND*42R
17

EHALT

JMP ESF

CHECK
PRGEND
PRGEND+4A
EWHALT

LOOP

1DD SEEK/WRITE/READ

JCHECK DATA

JSEEK CYLINDER ZERO

TERROR DURING SEEK, ACI1=STATUS
ISKIP REMAINNER OF TEST

JGFNERATE DATA
SDATA PATTERN 3 M101010 EYC,
JDATA BUFFER ADDRESS

1IN0 THE WRITF

JDATA BUFFER ADDRESS
JHEAD=@, SECT=n, 1| SECTOR
JERROR IN WRITE, AC{®sSTATUS
JSKIP REMAINDER OF TEST

JREAD THE DATA
IDATA BUFFFR ADNDRESS

THFANeR, SECT=R, | SECTOR
JERROR IM READ, ACI{=STATUS

ICODMPARE DATA RUFFERS
JIGNON BUFFFR
JOUESTIONARLE BUFFER
JERROR, ACP=RLND WARD
PACI=BAD WORD




A AvS82

na1ky
vadl1he
4163
va164
rd4165
ay1he
vay{€7

nd171K
w4171
w4172
na174
4174

w4175
na17e6
wd177
AQ20R
a2

42N
nd2mn3
n42n4
N42Mb
P4206

wa207
w421
w4211
nap12
ndz1s

JMATIN

A21142
Want1ad
PP6P237 E6
AN6262
A3 S
V6247
nwAm4a24

n2n143
nan1 492
206256
ARBN217
AABRAK

rnp26n
PABRAS
weanyy
WAK242
npm4a12

naees?7
AR72vH
ARprm17
nAn242
ArrAnS

AAR2KRY
POREES
nry21r5
PN6P242
2A6243 FOHF

LDA A,RANDAM
STA 2 ,RELKAN
JSR @ISET
PNSEX

A

FrHALT

JMP EBF

ILha 2,RELRAN
QTA 2,RANDOM
GEMNILAT

RAM

PRGEND

WRTTFE
PRAEND
17
ERHALTY
JrP FeE

REAL
PREEND$4GE
17

FHALT

JHP E6F

CHECH
FREEND
PROENMG+42C
ERALT

Loow

1NN SEFK/WRITE/READ
JCHECK DATA

JSFEK CYLINDER ZERD
JERROR DURING SEFEK,
PSKIP REMAINDER NF TESTY

JGENFRATFE DATA
IDATA = RANDOM
JDATA RUFFER ADDRESS

1NN THE WKITE

$INATA RBUFFFR ANDRESS
IHFEAN=R, SECT=#, 1 SECTOR
JERROR IN WRITF, AC1=STATUS
ISKIP PEMAINNER OF TEST

tkFAD THE DATA

JDATA RUFFFR ADDRESS
tHEAN=?, SECT=R, 1 SECTUR
$FRRNAR TN READ, AC1=STATUS

JCNMPARE DATA RIFFERS
FRNON RUFFFR
SOUESTIONARLE BUFFER
PERROK, ACAsGOND wWNRD
PAC1sBAD wNRD

AC1=STATHS



A 253

JMAIN

IDISCUSSION NF TESTS E7/E8 AND EQ/ELn

! AT THIS PCINT IN TESTING IT HAS BEEN DETERMINED
JTHAT READING AND WRITING CAN BE PERFORMED CORRECTLY. THE
INEXT FOIIR TESTS ARE A CYLINDER ADDRESS CHECK, CYLINDERS
TARE FIRST SELFCTED IN ORDFR (P=312) AND DATA EQUAL TO THE
JCYLINDER NUMBFR IS WRITTEN (TEST E7) ON HEADe®

}SECTOR=N NF EACH, THE FOLLOWING TEST THEN READS THIS DATA

JBACK IN THE SAME SEQUENCE IN WHICH IT WAS WRITTEN, IF ONE

FJCYLINDER IS WRITTEN ON MORE THAN ANCE DUE TN A (ALWAYS @ OR

FJALWAYS 1) CYLINDER ADNRESS BIT LINE AN ERROR WILL SHOW UP

JIN THE NATA COMPARE CHECK,

T.E. TF "CYL 4" IS ALWAYS A ZFRD THEN AN ATTEMPT
TO SEEK TO CYLINDER 4 ACTUALLY SFLECTS
CYLINDER @, DATA WORDS NF "a" ARE WRITTEN
THERE AND WHEN THE DATA AT CYLINDER @ 1S
LATER READ AND CHECKFD IT WILL BE "4" WHEN
IT SHOULD RE wan,

- we we wa we w8

JTESTS E78EB8 CHECK ALL CYLINDERS IN SEQUENCE #=312
PTAND TESTS EQRF1? CHECK THE CYLINDFRS IN NRENER
JFROM 312 TO v, USING THE COMPLEMENT UF THE CYLINDER
INIUMRER AS THE DATA WPRDS,



A M2/ A4

wap1 4
242158
N - VRN )

~a217
;200
42921
vAa22°¢
4223
4P 4
ap2h
V4726
4227
NAZ I3
a3
H4232
247233
wd234
nd235
£ 42386
#8237
24247

na24y
Naz42
nA243

vd244
nazds
r4246
4247
SfA25I1A
ragsy
4252
ﬁd?ﬁé
wAgHhd
a2 Bh
24288
24287
82BN
raPhy
vazh2
4263
742K 4
nAd2R9
4266

oMAIN

10242
N8 ANA
neR237

PRRP26D
HRPANP
6242
nrvidld
PRARP2HE
nrs41?7
AAHEBENS
vaG2Hni
WABRKAH
naan1?
HWrH2492
nepay
WwakR243
n10764
wo2vn7nld
w2427
122427
AT SR

102472
MArAn3d
AN6237

NNRDKD
URAAPR AR
nMh242
nrnay?
nre257
AREENS
A E W
whue242
MAPR4aRs
n26774
26767
1722414
nre242
nrh243
"W1n760d
nanr6?
wo24a2u7
122427
NHRA7 SR

E7.18

F7E:

FR,2¢

SUR 2,4
STA 2,F7,1
JSR @ISET

NOSEK

7]

FHALT

JeP E7E
GEMDAT
cyLe
PRGEND
AKTTE
PPGEND

17

FErALT

JMP .+t
L.onk

1672 F7.1
LA v,F7,1
Lna 1,0381¢
SUIRYZ 1,¥, 8RN
JMP F7

SUH A ’ L]
STA M,ER,]
JsR #]St7

NOSEX

”

FHALT

JIMP Fag

READ

PRGEND

17

FHALT

JMP FAF

LA 1,8ER 2
LNA 2,E8,1
SiRe 1 ,U,87R
FHALT

.OOF

I1sZ E8,.1

lLOA @A,E8,1
Lpa 11,0312
SURZ L ,1,S5RN
JImMP F#8

APNRESSING CHECK, SEE NDISCUSSION
WRITE ON WEAD=W, SECTOR=Q
$0F EACH CYLINDPER, IN FEACH SECTNR DATA
JENUALS THF CyYL #, WRITE IN ASCENDING
IORNDFR FROM CYL A TO 3d12.

}SFEK

ICYLTNNDER NUMMER (IT CHANGES)

TERROR DURING SEEK, AC1eSTATHS

$SKIP TO END OF TEST

JGFNFRATF DATA

PANDNRESS OF NDATA GENFERATOW

tDATA RUFFFR ADURFSS

PWRITE |

tNATA RUFFER ADDRESS

INISK ADDRESS
PFRROR NURTING

JCYL,
IPRECEDING E7.

WRITE, AC188TATUS

J(F7,1)=CYL #
PN IT ONCE FOR
JEACH CYLINDER

ICYLTNNPER ADDRESS CHECK, SEF DISCUSSION
IPREVINUS T TFST E7, KEAD FIRST SECT
10F FACH CYLINDER AND CHFCK FOR PROPER
1DATA, TN EACH CASE DATA SkNULD ENUAL
ITHE CYLINDER #,

JSFEK

JCYLINDER NUMBER (IT CHANGES)

PFRRNR DIIRING SEEK, AC1sSTATUS

IREAD

1NATA RLFFER ADDRESS
INTISK ANDDKESS

JERRNR DIRING READ,
1SKIP TO EMD OF TEST
$FIRST wORD TN NDATA RUFFER
1SHOULD = CYLINOER &

AR =GNAOD

JAC1=BAD

tRFAD THF TEST DFSCRIPTINN
IREPFAT THF TEST FOR

PFACH CYLINDFR

AC1=STATUS



A "'k~55

P4267
427
vdz271

“wART72
va273
na274
n4275
w4276
naz277
fa3op

pA3AY

n43ne
v43ngd
a3 4
rA3RY
w4306
74307
na3d1p
w431
4312
nd313

n4314
24315
24316

r4317
4320
74321
#4322
nd43238
n4324
w4325
4326
w4327
P433n
4331
“4332
n4333
24334
74335
nwa3ds6
#4337
4341
r4341
P4342

+MAIN

a20217
nardnld
Pr6237

NneE262
PR
wne242
honrdy
nNE256
NNh41 8
nABBAR
URE262
naeBNs
AAARLT7
6242
APRAA{rY
w6243
Nn14764
nwoarant
nw2n762
1M11ngd
ARRTHE

P27
nN4pap3
nAE237

nAE262
A
Wae242
nrr4a13
nwne6257
PRERASR
pApey1?7
NA6B242
napaph
n26774
nonre?
1opnan
122414
ArR242
PM6243
214762
NnAMaR
nopr6m
1711023
anp754

F9:

FE9,1¢

Fim, 12

Eimr,2

EL1AE?

LhA 0,0312
STA M,E9,1
JSP OISET

NPOSEK

(7}

FHALT

JMP EQF
GENDAT
fYLNC
PRGEND
WRITE
PRGEND

17

ERALT

JMP L+
Lonp

DS7 EY,!
JMP L+
LDA ®,F9,1
MOvL 0,4, SNC
JMP EQ

LDA rA'C&l?
STA &,E17,1
JSR #ISET

NOSEK
7]

EMALT

JMP E1QE
READ

PRGEND

17

EMHALT

JMP ELOE

LhA {,8E10,2
LDs 2,F1A,1
coM 2,0

SURE 1,4,S2R
EMALT

lLonp

NS7 E12,1
JMP .+

LCA @,E10,1
MoV @,8,SNC
JMP E1O

oEDT

1CYL. ADDRESSING CHECK, SEE DISCUSSION
JPRECEDING TEST E7., WRITE ON HEAD=0
I1SECTOR=R, OF EACH CYLINDER, IN
T1EACH THE DATA WORDS EQUAL THE COMP,
JOF THE CYL #, WRITE IN DESCENDING
I0ORDER FROM CYL 312 TO o,

JSEEK

JCYLINDER NUMBER (IT CHANGES)

JERROR DURING SEEK, AC1=STATUS

ISKIP TN END OF TEST

IGENFRATE DATA

JADDRESS OF DATA GENERATOR

IDATA BUFFER ADDRESS

IWRIYE |

PDATA RUFFER ADDRESS

IDISK ADDRFSS

JERROR DURING WRITE, AC)=STATUS

100 IT ONCF FOR
PEACH CYLINDER

JCYLINDER ADNRESS CHECK, SEE DISCUSSION
JPREVIOUS TN TEST E7, KEAD FIRST SECTOR
}J0F EACH CYLINDER AND CHECK FOR PROPER
JNATA, IN EACH CASE DATA SHOULD EQUAL
JTHE COMPLEMENT OF THE CYL #

1SFEK

$CYLINDER NUMBER (IT CHANGES)

JERRNOR DURING SEEK, AC1=STATUS

JRFAD

tDATA RUFFER ADDRESS
$DISK ADDRESS

JERROR DURING READ,
$SKIP TO ENG OF TEST
JFIRST WORD IN DATA BUFFER
FSHOULD & CYLINDER #

AC1sSTATUS

1ACA=GNON

JAC1SBAD
JREAD THE TEST DESCRIPTION
IREPEAT THE TEST FOR

JEACH CYLINDER



nesE MAIN

;DISCUSSTION NF THE SECTGR ADDRFSSING CHECK,
1(TESTS F1J/F12 AND E13/F14)

$USING CYLINNER=, HEANe? TEST £11 wWRITES ON
PEACH SUCCFSSIVE SECTO TNDIVINDUALLY FROM ©4=5,
JOR 211, IN FACH CASF EACH DATA wWORD ENUALS
$THE SFCTNR NUMHEK, TFST F12 READS THF TINDIVe
$INDUAL SECTUORS BACK IN THE SAMF NRDER AAND

$CHECKS THF NATA, TESTS £E13/F14 PERFURM THE SAME
JTASK FXCEPT THAT THF SpCTNR SFAUENCE IS IN THE
{REVFRSE DRDFR ANMD THE DATA WRITTEM FOQUALS THE
SCOMPLFMENLT DF THE SECTOR MUMRFR,

JTHIS TEST 18 DESIGNED Tn CATCH FRRONENUS SECTOR
3SELFCTINN ERRNKS,

$ 1.k, IF "SC2" 1S ALWAYS AT GROUND WHEN SECTOR

H 2 TS SELECTED, SFCTNR o WILL ACTUALLY

H RE CHMOSEN AND M218" Wl { BF WRITTEN THERE,

? Tt THE SIESENLUFAT REAN A DATA COMPARF

’ FRRUOR wlll KESHLY WITH THE GNHODs"RY,

: AtD THE RahNsn2n,
4343 (2400 SR, PSFE DISCLISSTONM PRECEDING THIS TEST,
naddd v4ny157 STA 7,S8ECT PWRITE LN CYL=0, HFADeB, ONCE
AA345 21214 Lna 2,017 }FNR FACH SECTNR, IN EACH
#4340 4,443 STa ?,FE11,1 ICASE THFE NDATA wORDS &NGAL
vA347 262387 Fit: JSR #1SET ITHE SFCTOR NUMRBENW
PA3RY PPR2KD NPOSEK ISEEK |
243851 papmipn (4] JCYLINNER @
n4352 VPre242 FrALT JERKNNR TN SEFK, AC1sSTATUSR
24383 nendly JNP F11E $SKIP TN END OF TEST
w4354 LAB25HF RENDAT JGFNERATF DATA
43RG panrhdan SECTM PARDRESS OF PDATA GFN KOUT,
24386 PP6ARAESR PRGEND $ADNRESS OF NDATA BUFFER
#4387 vre2ea WWTTE TWRITE |
AAIBD APKBRIAS PROGEND INDATA RBUFFFR ADPDRESS
24361 NAROL7 F11,18 17 INTISK ADNRFSS (IT CHANGES)
743K YR6242 ExALTY JERRNF IN WRTTE, AC1=5TaTiiS
W43 02461 ImpP .+
vA3dR4 »PHP43 FE11F ¢ LOnNP
vA436H 19157 187 SefT $ INCREMENT THE SECTNOR
A4ABK 24771 Lha »,F11,1 INUIMRER
#4367 (1247263 LNa §,Kisty
437 123020 AR 1,0
Y4371 wde?77e STA ?2,F11,1
w4372 24150 LA 1 ,NTYPF !SFE IF NONE
V4373 w3 pN2ns Lha 2,0157
(14374 127103 ADNDL 1,1,8NC
nd437h wdnpie LA 2,C8)7
va3d76 1124v4 SUR ¥4,2,87R

4377 Ann75n JMP OF11 iD0 ANNTHER



A D087

a4
nadnmy
ndamp
na4nd
naama
hd440h
vwa4me
na407
nd410
vaaly
724412
naaLy
n4414

#4415

h4416
74417
wa442p
4421
vwd422

74423
4424
24425
na426
wa427
nda4alv
na431
w4432
n4433
74434
w4435

JMAIN

102400
n4n157
nwam121
pamnaln
URK237
PRE262
AAUNALR
nwne242
Araay?
“wN6257
nA6RAS
wann1?
Pn6242
3 1. F- L]
na2ni1h?
noe77X
172414
P6242
26243

A1n1hH7
no2u7 K7
n24063
123000
nam764
np4a15m
n3N2nsd
127103
Pan21
11244
nanz4ayz

Fi12,1:
F12,23

EL12E 3

SUR
STA
LDA

2,0
n,SECT
”,C17
STA n,F12,?
JSR SISET
NOSEK

a

EHALT

JMP EL2E
READ

PRGEND

17

EHALTY

JMP E12E

Lha o,8ECT
LDA 1,eE12,1
SuR& {,n,87R
EMALT

LONP

182
LDA
LDA
ADD
STA

SECT
v,F12,.2
1,K8114
1,0
m,E12,2
LhA 1,DTYPF
LDA 2,C157
ADDL 1,1,SNC
.DA 2,C317
SUR @a,2,87rR
JMP E12

!SEE THE DISCUSSION PRECEDING
JTEST F11, READ ONCE FROM
TEACH SECTOR AT CYL=@, HEAD=@,
ICHECK DATA IN EACH CASE,
IDATA WORDS=SECTOR #,

) SFEK

JCYLINDER R

TERROR IN SEFK, ACiIsSTATUS
JSKIP TO END OF TEST

IREAD |

JDATA BUFFER ADDRESS

JIDISK ADDRESS (IT CHANGES)
JERROR IN READ, AC1=sSTATUS
FSKIP TO END OF TEST

JIGET SECT #

JGET A WORD READ

JDATA ERROR,
1ACO=GOND WORD
JACLEBAD

$INCREMENT THE SECTOR
INIIMRER

ISFE IF DONE

IGO0 AGAIN

SEE ABOVE DESCRIPTION



A

ArRA

vwdd43b
V4437
4440
vA4441
48442
Ad44643
14444
4445
wAddb
had447
445
14451
v 4452
74453
24454
724455
va4hh
24487
vA4RN
nd4KR)
#4467
2A4R3
4464
4465

ndd4K6
w4467
vAaaTlin
447
~4472
wa473
r»4474
n4475

SMATY

nerLdN
n242u4
103143
P42
n44420
125020
125220
125222
125224
nda4157
Preedl
WhOBD
hagana
Mp@w2da?
rAn4l
MR62568
WRAH 436
WAhERWE
NAR2HNA
NMABAS
nAnny7
NWeB242
A
FMa243

Mt 4157
LN R R |
1Pwny72
7294063
1224,
AAAT BT
171404
nepe793

F13:

F13.1:

(o]
01‘

.hA A,NDTYPF
Lha 11,0137

AnnL V:'.V)'SNC

LOA
STA
MOVZR
MOVZR 1,1
MOVZR 1,1
MOVIR 1,1
STA 1,SECTY
JSR RISET
NeSEK

0]

ERALT

JMP E13E
GENDAT
SETNC
PRGEND
WkITF
RREEND

17

FHALT

N 3 |
l.enp

1,0277
y,F13,1
1,1

ns7
JImp
10 A
LA
SUH
STA
C
Jmp

SECT
ot
#,F13,1
1,KH1]
1,0
n,E13,1
a,7,S7R
F13

JSFE DISCUSSIUN PRECEDING
ITEST E11, WRITE ON CYL=4,
JHEAD=®, ONCE FOR EACH SECTOR,
$IN FACKR CASE THF DATA EQUALS
}THE COMPLEMFNT OF THE SECTOR
INULIMBER

IREGINNING SFCTOR
PSETUP

}SFEX |

PCYLINDER

TERROK IN SEEK, ACI=STATUS
1SKIP TO END OF TEST
IGENERATE DATA

$ANDRESS NF NDATA GFNERATOR
PANDRESS OF DATA HUFFER
JWRITE |

PADDRFESS NF NATA BUFFER
INDTISK ANDRESS (IT CHANGES)
TERRNK IN WRITF, AC1=5TATUS

INDFCREMENT THE SECTOR
INUMRER

ISFE IF DONE
sMOT YET



A AKg

na476
V4477
4500
4501
hanvne
nasny
nd45ma4
nases
nasne
nasa7
nas1e
“wd311
nd512
4513
ndn14
nas54s
»4516
rad17?7
n4h2n
ndas521
L4522
aAB23
habv24
nd525
wdh26
nds27

74530
V4531
w4532
w4533
4534
#4535
nd4536
vashay

JMAINM

n2nisn
n24%nd
123103
A24206
nd44415
12h227
125220
12522nm
125922
na4157
PN6237
WAR262
NARANA

nR6242

ARE41y
wre257
ANBENE
neRpnL?
rn6242
NAGARR
nee15?7
1ARAAN
n26772
122414
nah242
ZAB243

14157
ARpARy
NPNT7 68
n24063%
12240
nWamn762
1714nd
prazsy

Fi14:

E14,1:
F14,21:

F14E 2

LDA #,DTYPE
LDA 1,C137
ADDL @,4,SNC
LCa {,C277
STA {,E14,2
MOVZR 1,1
MOVZR 1,1
MOVZR 1,1
MOVZR 1,1
STA {,S8ECT
JSR SISET
NOSEK

A

FHALT

JMP F14E
READ

PRGEMD

17

FHALT

JMP F14E

LDA &,SECT
com o, 0

l.UA t,0E14,1
Si/Ra {,n,87R
EmALT

Lonp

N§?7
JmP
LDA
LDA
SUR
STA
TINC
JMP

SECT
ot
n,F14,2
1,kb11
1,2
",E14,2
A,P,82R
E14d

PSFE THE DISCUSSION PRECEDING
ITEST 11, READN ONCE FROM
ISECTOR OF CYL=0, HEAD=2,
JREAD SUCCESSIVE SECTORS

1IN DRDER FRAM HI TO LOw,

JIN EACH CASE THE DATA EQUALS
}THE COMPLEMENT OF THE
JSECTOR NUMBER

JSTARTING SECTNR #
PSEEK |

JCYLINDER @

JERROR IN SEFK, ACi=STATUS
1SKIP TO END OF TEST

IREAD |

IDATA RUFFER ADDRESS

INISK ADDRESS (IT CHANGES)
JERROR IN READ, AC1=STATUS
JSKIP YO END OF TEST

JGET SECTOR #

JIGET A wWORD READ
JODATA ERROR,
FACGE=GNOD WORD
JACL1=BAD

JOECREMENT TO NEXT SECTOR

JONNE ?
IND, GO AGAIN

SEE ABQVE DESCRIPTION



A DR MAIN

INDTISCUSSINN NF THE HEAD ADNRESSING CHECK,
1 (TESTS BEI15/E16 aAND EV17/E18)

JUSING CYLINDER=(, SECTOR=, TFST E15 WRITES ONE
JSFCTOR Nh EACH SUCCESSIVE HEAD INDIVIDUALLY,
$IN FACK (CASFE THE NATA WNRDS EQUAL THE HEAD
§NUMRER, TEST E16 KEADS EACH OF THESE SECTORS
IBACK IN THE SAME NRNER THEY WFERE WRITTEN AND
JCHECKS THE NATA, TESTS E17 AND E18 PFRFURM
}THE SAMF FUNCTIONS EXCEPY THAT THE HWEADS ARE
$SELFCTEN IN REVERSE ORDER AND THE COMPLEMENTY
JOF THF HEAD NUMRER T8 L'SEN AS THE DATA,

JTHESE TFST ARF DESIGNFD TN CATCH ERRONENOUS
§HFAD SELECTION OR MULTIPLF HEAD SELECTION
IERRNRS,

1.,F, TF "HD2" IS ALWAYS AT GRNOUND WHEN HEAD 2
1S SFLECTEN, HWEAD ©# wlLL ACTUALLY BE
CHNSEN, M"218" WTLL BRE WRITYEN ON THIS
SECTNR AHERE "R18" HAD RFEN WRITTEN
PRFVIONUSLY, THE SUBSFOUFNT READ WILL
THEN ENCNUNTER A NATA ERRQOR WITH THE
GNANU WNRN = @ AND THF BRAD WORU 3 2,

. B we %@ w8 we u»



A AR

nwAS A0
nana
pPAas4?
4543
ndhaa
ndasan
na%46
HAKAY
4550
7nAaAHS8
w4552
ah53
ndssd4
nasK8s
n4556
Hn45587
nankn
X115}

74562
w4563
w4564
Nn4K8S5
Na85E8HK
X 31.¥/
nas57 ¢
w4871
24572
na4as873
nda574
4575
pas76
w4577
74600

JMATN

182400
nan156
nan121
napagd
nn6237
NA6262
DOARARRA
nne242
pendagt
NRA625A
PN5434
nAEANS
PRG26DR
HUAEKM!

200017
6242
Apndny
6243

ALn156
nwen773
249267
1230
wanz77m
Hno2415n
n3r454
125112
napap4
1514v0
125202
15140@
Bnespne
1224044
nAn744

E15:

E15,1¢

F15E¢

SuB
STA
LDA

0,n
A,HEAD
A,C17
STA @,E15,1
JSR ®ISET
NrHSEK

0

FMALT

JMP F15E
RENDAT

HON

PRGEND
WRITE
PRGEND

17

EmaiT

JMP L+
LOnNp

182
LDA
LDA
ADD
STA

HEAD
n,E15,1
1,KB?7
1,2
ByE15,1
LCA 1,DTYPE
.LDA 2,ADR=1
MOV &
JHP . +4
INE 2,2

MOVR 1,14,52C

INC 2,2

LDA 1,02,2
SUR {,n,82ZR
JMP ELS

1,1,82C

'SEE THE DISCUSSION ABOVE,
IWRITE ON CYL=®, SECT=Q,
1ONCE FOR EACH HEAD,

JDATA WORDS = HEAD #

PSEEK |

JCYLINDER 0

JERRNR IM SEEK, AC13STATUS
ISKIP TO END OF TEST
JGENERATE DATA

PADDRESS OF NDATA GENERATOR
IDATA BUFFER ADDRESS
JWRITE |

IDATA BUFFER ADDRESS

IDISK ADDRESS (IT CHANGES)
FERROR IN WRITE, AC{sSTATUS

JINCREMENT TO NEXT HEAD

IDONE 2

PCARY DISK

PSKIP IF 2311
12314

!GET END DISK ADDR

INOT DNNFE YET



A AiB2

4601
naeu2
r4a6R23
AA6Ra
AB2S
PARTMA
(AP 7
ndh 1y
s4611
nw4K12
vd6e1d
r4614
na4nts
»4610
nadni7
N4a2N
»4R21
V4672
“wA623

vAah24
4625
nAaK26
vwdh??7
(4”3 A
4631
cARJY
4633
4634
Adm3H
V4836
wd4h”37
Iy Y- ¥
464
w4642
haA643

va4e 44
wdBah
AR 48
nandy

JMATIN

102440
n4Pp15A
nwoir121
war410
vre237
VRAE2H2
PWRAARAQR
Bre242
nWepy 41?2
nere257
AR6ENS
Apeny7
Nr6242
WM aes
PPu1dH6
26773
122414
APE242
NreP243

r1n156
n2n767
weaee?7
1230
rP4an764
n2445n
n3Nnal?
125412
LY X ]
151407
125202
151400
w2ENOR
122444
nARN7 43}
APPAAVS

“NnaKds
npLey?7
AASML7
p1eny?7

E162

E16,1:2

E16,2¢

Fi16E

ADR:

SuUR M, n

STA W,HEAD
LhA 2,017
STA 2,F16,2
JsrR ®ISET
N(SEK

”?

FHALT

JMP F16E
READ

PRGENMD

17

ENALT

JMP F16F

LDA ¥,HEAD
LOA 1,8E16,1
SUR® 1,2,87K
FHALT

LeAP

187 HEAD

DA @,F16,2
LA 1,87
APD 1,0

STA N,F16,2
Loa {,NTYPE
Lha 2,ADR=1
Movie# 1,1,82C
JMP L +4

INC 2,2

MOVR 1,1,82C
ING 2,2

Lca 1,72,2
SR 1,m,SZR
JMP ELA

JHP o +5

ot 1
{ni7
5¢17
12017

JSEE THE DISCUSSION PRECEDING
JTEST E15, READ ONCE FROM
JEACH HEAD ON CYL=0, SECT=02,
IVFRIFY THAT DATAsHEAD &

}SEFK ]

JEYLINDER 0

JERROR IN SEEK, AC1sSTATUS
1SKIP TO END OF TEST

tRFAD |

tADDRESS OF NDATA BUFFER
INYSK ADNRFSS ([T CHANGES)
JERRNR IN READ, AC1=STATUS
1SKIP TO END GF TEST

!GFT HEAD &

IGFT A WORD READ

J0DATA ERROR, SEEL ARQVE DISCUSSION
JACZ2GANN WORD

$ACL=RAD

PINCREMENMTY TN NEXT HEAD

IDONF YET 27

JCART NISK

PSKIP TF 2311
12314
IGET ENDING DISK ADDRESS

IMORE TO 6N
360 TN NEXT TEST

$CART, HEAD 2 SECT v 1 SECT
$2311, MEAD 12 SECT ¢ 1 SECT
12314, HEAD 24 SECT w1 SECT



A ABBY

V4650
na6s51
Y- 5. ¥
w4653
Vah%4
V4R55
PAKBEH
246587
w4660
nAa6K1
BAaKER
n4663
nd4564
n4665
P4KBH
w4687
d467 0%
rae7y
n4672
4673
#4674
Y- LY A
ndB76
4677
NA7An
narRy

W47 A2
4703
w4714
HNa7A5
P4708
narny
v471@
nd711

oMATIN

na2n1dn
nans5pn6
171112
NANANA
151400
1e12n2
1514uv0
n250a6
na4416
pA2n213
123700
N4n156
w6237
Wr6262
NAAAUARA
np6242
AARAaL
PN6256
rn5432
WEERES
nepE26Q
NAKEAR
papal?
FRE2492
Pepany
nn62al

i"141568
Wi 4m
wenr72
n24ans?
122400
naaz767
121103
“WAaz7H3

E17.13

E17E:

LOA 2,DTYPE
LDA 2,ADR{=]|
MovLe 0,2,87C
JMP e 4

I.\C 2'2
MOVR ©#,48,52C
INC 2,2

LhDa §,4,2
STA 1,E17,1
LA #,C1774
ANDS 1,9
STA O,HEAD
JSR #ISET
NDOSEK

7

FHALT

JMP EL7E
GENDAT

HONC

PRGEND
WRITE
PRGEND

17

FHALT

IMP L+
LOOP

NSz
JMP
LDA
LDA
SUR 1,0

STA ?2,E{7 .1
MOVL @,n,8NC
JMP EL7

HEAD
o1
P2,FE17 .1
1,KB7

Y)SEE THE DISCUSSION
JPRECEDING TEST EtS,
JWRITE ON CYL=m, SECT=R,
PONCE FOR EACH HWEAD,
IDATA = HEAD 4

JSTARTING DISK ADDRESS

JSELECT HEADS IN REVERSE ORDER
JCURRENT HEAD #

ISEEK |

JCYLINDER 2

JERROR IN SEFK, AC1=sSTATUS

PSKIP TO END OF TEST
JGENERATE DATA

$ADNRESS OF NDATA GENERATOR
JDATA BUFFER ADDRESS

JWRITE |

$DATA RUFFER ADDRESS

IDISK ADDRESS (IT CHANGES)
JERROR IN WRITE, ACi{=STATUS

JIDECREMENT HFEAD #

INONE YET ?
IND



A An64

ndaz712
wa713
24714
Y YAL
na716
nd4717
nway2e
nay721
04722
24723
naza4
n4725
w4726
naz727
24730
w4731
na732
w4733
n4734
#4735
nd?736
w4737
w474y
na7ay
na742
na743
n4744
p4a745

na746
nar47
nazse
wa75])
74752
pAa753
74754
724755
pa756

©wa757
#4763
nd4764
na762

JMAIN

nanm1s5a
n3vdad
171112
ARN4N4
151400
171242
151400
n25a0n
hn44413
n2u21d
1237002
n4p156
w6237
Pn6262
noRane
NN6242
NRnaLd
nnE257
"Ne6KnSs
AApML7
pne242
APPans
Bpeny56
100000
n26772
122414
nne24?
w6243

14156
annany
n20765
weaney
122400
?4ap762
121103
emp751
AAQANS

NR4760h
anpaL?
wR44a17
n11417

E182

E18,.1¢
E18,2¢

EL18E

ADR1

LDA ?,DTYPE
LDA 2,ADR1=}
MovLe 7,0,82C
JMP ¢4

INC 2,2

MOVR @,¢&,87C
INC 2,2

LDA 1,7,2
STA 1,E18,2
LDA 7,C1774
ANDS 1,0

STA A,HEAD
JSR #ISET
DOSEK

[

EHALY

JMP ELBRE
READ

PRGEND

17

EHALT

JMP F18E

LDA 7,HEAD
coM o,n

ILLhA 1,8E18,1
SUR# {,n,82R
EHALT

LOOP

Nns2
JMP
LDA
LhaA
SUR §{,@
STA B,EL18,2
MovL 8,@,SNC
JMP ELB
JMP ELQ

HEAD
o*!
m,E18,2
1,KB7

o+
417
4417
11417

}SEE THE DISCUSSION PRECEDING
JTEST EL5, READ ONCE FROM
JEACH HEAD ON CYL<=®, SECT=0,
JVERIFY THAT DATAsSHEAD #

J8KIP IF 2311
12314
PGET DISK ADDRESS TO BEGIN WITH

IBEGINNING HEAD #

)SEEK |

JCYLINDER @

JERROR IN SEFK, AC1=STATUS
JSKIP TO END OF TEST

JREAD |

JADDRESS OF DATA BUFFER
JDISK ADDRESS (IT CHANGES)
JERROR IN READ, AC1=STATUS
$SKIP TO END OF TEST

1GET HEAD #

$USE THE COMP,
JGET A WORD READ
IDATA ERROR, SEE
FACAEGOOD WORD
JAC1sBAD

AROVE DISCUSSION

JIDECREMENT HEAD #

IDONE YETY 7

IND

JYES, GO TO NEXT TEST

JCART, HEAD 1 SECT ¢ 1 SECY
$2311, HWEAD 11 SECT © 1 SECT
12314, HEAD 23 SECT @ 1 SECT



A ODBH

B4763
na764
na78%
24766
Aa767
04770
w4774

naz72
24773
naz774
nazzs

N4ar76
24777
nRAQAQ
2500
as5en2
e8%a03
25004

w5005
nsans
nsoaz
P5010

f52114
ns5n12
e5013
25014
a5018
a5216
05017

a5220
nsa21
n5n22
25223

MAIN

206240
206262
P31l
ARU403
ARA4AR2
nA6242
An6243

n30153
n21113
pdnant
nR62314

anE249
nN6262
ann313
n20064
123418
nn6242
06243

n3NY5Y
21113
nan4an
wn6231

wne24n
An6262
nAnd1d
n20177
123414
"r6242
en6243

n3ntHI
221113
nanany
AN6231

E19:3

™m
n
2
e

E21:

SETPY
NOSEK
313

JMP ,+3
JMP L e2
EWALT
LOOP

LDA 2,UNUM
LDA A,TRCL,2
STA ml .*1
RECLQ®

(-4 S+ X1
acird

NOSEK

313

LDA 2,KB16
ANDE 1,0,8NR
EHALT

Loop

LDA 2,UNUM
LDA ?2,TRCL,2
STA ml."l
RECL?

SETPY

DOSEK

313

LDA ,C36
ANDE 1,0,82R
EMALT

LOOP

LDA 2,UNUM
LDA @,TRCL,2
3TA 7, ,¢1
RECLQ?

JCAUSE SEEK ERROR BY
ISEEKING TO CYL 313

JACL1=STATUS
INO ERRORS ON SEEK
170 CyL 313

JRECALIBRATE THE
JUNIT WITH A SEEK ERR

JCAUSE SEEK ERROR BY
ITSEEKING TO CYL 313

PACImSTATUS
INO SEEK ERROR STATUS
JFOLLOWING SEEK TO CYL 313

JIRECALIBRATE THE UNIT
IWITH A SEEK ERROR

JCHECK FOR ILLEGAL ERRORS
JALONG WITH SEEK ERROR
JACL&STATUS

FINTENTIONAL SEEK ERROR
JILLEGAL STATUS}) "END CyL"
JOR "UNSAFE" QR "CHK wD"
10R "DATA LATE"

FRECALIBRATE THE UNIT
JWITH A SEEK ERROR



A QRAE  JMAIN

#5024 PME254 E22: NDORW JSETUP SECTOR ¥ 8 4

n5A2% AANAAR ) ICYL #

nEN26 WAS4nS THREE 1DATA YYPE

n5R27 AAART7? 77 1DISK ADNRESS

nA5N3N ANER54 NORW ISECT 4

"853 rAARVDA ”

75032 ar5447 FOUR

w5033 200117 117

©5234 206237 JSR SOISET JITEST READ SECT 3«WRITE SECT 4
JSEQUENCE

25035 6257 READ JREAD A SECTOR

WSA3E NAGEUR PRGEND JMEM RUFFER ADDRESS

25037 vopn7? 77 ISECTOR THREE

N8R4 MNE2492 FHRALT JERROR, AC1sSTATUS

25041 C0AR422 JMP E22E JSKIP TO END OF TEST

25042 QAR26M WRITE JWRITE A SECTOR

PEAA4A3 vRABAKNS PRGEND PRUFF ADDR (3'S JUST READ)

n5MnA44 WARLL7 117 ISECTOR 4

28148 NNE247 EHALT PERRDR, AC1=STATUS

NS 46 20415 JMP E22E §SKIP TO END OF TEST

nSnd7 4n62956 GENDAT IGENERATE NATA BUFFER

PWRASH wAS4nS THREE PADDR NF DATA GEN

nERRY AN6KAAS PRGEND JBUFFER ADDR,

ASr82 pa6257 READ $REAND A SECTOR

NSRBI ar72058 PRGENDN+4AN JBUFF ADDR,

P5054 nANLLY 117 1SECTOR 4

nB8A85 HN6242 EWALT PERRNR, AC1sSTATUS

n5n56 AMPANRS JMP E22E ISKIP TO END OF TESTY

A8A57 8wnE26) CHECK JCOMPARE BUFFERS A/B

“REAEN AMERNS PRGEND $ADDR OF BUFF A (CORRECT)

78506y AR7205 PRGEND+421 JADDR OF BUFF B

P8A62 nwN6242 EHALT ICOMPARE ERROR, ACA=GO0OD

n5063 PN6243 F22E! LONP PAC13BAD



A DR6E7

25n64
25065
25066
n5n67

e5n7a
25071
n5a72
25073

a50u74

05075
A8A76
nsa77

a%100
85101
n51m2
25123
n510a

08108
n5106
25107
5110
nS114

n5112
n5113
75114
w8115
25116

n5117
n5120
n5121
ns122
n5123

«MAIN

nA6254 E23:
A
N5405
peonz?

Pn6254
eranan
an5407
ean1y7

np6237

AN6256

AMK 4027
vivigavy/

R6E6A5

nn6260
AN6605
aeon77
na6242
nanay7

nee6257
0728
eon1L7
nne242
2Pn412

nn6257
nA660S
nwepazz
nee6z42
o00A405

LM6261¢
PAEBAS
nnz20%
an6242

2M6243 E23E1D

NORW
@
THREE
77

DORw
7]
FOUR
117

JSR @ISET

GENDAT
FOUR
PRGEND

WRITE
PRGEND
77

EMALT
JMP E23E

READ
PRGENDe 422
117

EHALT

JMP E23E

READ
PRGEND
77

EHALT
JMP E23E

CHECK
PRGEND
PRGEND+42Q
EHALTY

Loop

ISETUP SECTOR 3 & 4

ICYL # @
IDATA TYPE

IDISK ADDRESS (SECT 3)

1SECTOR 4

JTEST WRITE SECT 3=READ SECT 4

1SEQUENCE,

IGENERATE DATA

jats

PTADDR QF DATA BUFF

JWRITE A SECTOR

PADDR OF DATA BUFF

ISECTOR 3

1ERROR, AC!sSTATUS
ISKIP TO END OF TEST

FPREAD A SECTOR

JMEM BUFF ADDRESS

JSECYOR 4

TERROR, ACi=STATUS

I1SKIP TO END OF

JREAD A SECTOR

JMEM ADDR
JSECTOR 3

TESY

TERROR, AC1sSTATUS
ISKIP YO END OF TEST

FCOMPARE SECTOR 3 & 4

1SECT 3
1SECT 4

JCOMPARE ERROR,

ACAsGOOD (SECT 3)

PACLsBAD (SECTY 4)



A 068

nh124
n3512%
n5126
n8127
5130
#5131
#5132
25133
5134

n3135
n5136
n5137
25140
25141
n5142
w5143

»h144
75145
75146
n5147
65150

nE151
w5182
ZhoB R
PS154
w5155

725156
05157
25160
w5161
05162
P5163
n5164
r5165
w5166
05167
n517a
25174
w5172
n5173
#5174
75175
n5176
n5177

«MAIN

1n24vn
240405
r40420
n2e2¢?
PAR4adA
nn6254
aanenn
ans417
peent?7

n1n778
nonr74
p242¢7
122437
PAQ770
nwopahd
ndindh?2

nne237
PA6262
prnapn
nne242
neeaL2

rR6257
PABRAS
neanay?
rPr6242
nApans

Ben158
n26160
122414
PN6242
nPr6243
11001
araAnA
n2R761
nwanz76
AR62558
24207
A3N12%
1434007
16433
non773
n4ap751
714447
neaz4sS

E24:

oCL?

G0

«SCYL3

E24E

LCYL?

GRAN?

SUR
STA
STA
LDA
STA
DORK
@
CYLN
17

P,
A,eCL
?,.SCYL
m,C312
2, LCYL

1sz .CL
LbA 2,,CL
LDA 1,C312

SuRz# 1,0,88N

JMP ,ClLel
LDA 07,0500
STA #,CCONT

JSR ®ISET
DOSEK

1}

EHALT

JMP F24E

READ
PRGEND
17

EHALTY
JMP E24E

LDA »,CYL
LDA 1,8BUFF
SuBR# 1,0,S82ZR
EMALT

Lnop
MOV
7
LDA
STA
JSR
LDA

A,,SKP

P, .SCYL
A,LCYL
SIRAN
1,C312
LA 2,C377
AND 2,0
SURZ# B,1,SNC
JMP GRAN
STA @, ,SCYL
RPS7 CCNT
JMP GO

JWRITE CYL # INTO EACH
PSECT @, HEAD @, OF ALL
JCYLINDERS

PCYL #
1ADDR OF DATA GEN ROUT.
IDISK ADDRESS

} DO 5@ SEEKS

PSEEK |

1CYL ®

JERROR, ACI®STATUS
1SKIP TO END OF TEST

IREAD NDATA IN SECT ©
$MEM ADDR

IDISK ADDR

JERROR, AC1s3STATUS
}SKIP TO END OF TEST

JCURRENT CYLINDER #
PACTUAL CYL #

PCLCYL) = LAST CORRECT
JCYLINDER #

JSAVE CYLINDER JUST DONE
IGET RANDOM CYLINDER #

P4 MUST RE <313

PTRY AGAIN



a Ar69

rnS22¢
vsa2m1
n5202
P5203
ns2m4
a5208
25206
n5207
nsa21a
nh211
n5212
u5213
n%5214

#5215
¢5216

oMAIN

pn6247
wn6250
AREBY2
AIPM4S
p25000m
125008
wp2406
15203
Nn2404
n6Q277
35004
AnL4nn
nBRaL?

naAUYA CCNTS
nRAR2764 C500¢

PCRL
MESS
MSG6
LDA
LDA
MOV
JMP
DSZ
JMP
INTD
LDA
JMP
Al

L

«ENT

F JEND TEST
AGE
JNPASSY
2,45
1,0,2
1,1,8NR
0,46
3,2
0.+4
8
3,4,2
m,3



ne7e

n5217
ns22a
#5221
nw522¢
n5223
n%5224
v5225
75226
05227
pnhadn
n5231
nH232

5233
#5234
75235
n8236
25237
n524n
7n5241
nhedz
5243
w8244
p5245
5246
n5247
R250G
nh2s1
n52%52
5254

JMAIN

754431 RANZ

w5427
44425
nep142
Ana410
RY-Y-P1.]
16340
n4u142
111120
N34y’
n24418
nn2416

n24422
44415
{n5320
125120
n14412
aap776
10740
125120
125120
12300p
nALAAR
NWAARRAM
NApEAN
NepapnA
nWeRoenR
233031
wern1e

JuUNSN

SLUNAYL S
2UNR2:s
2UNA3:
Juntme
JUD2723
Jun21

JRANDOM NUMBER GENERATOR

STA
STA
STA
LDA
JSR
LDA
ADD
STA

3,.uD03
2,.,UD02
1,.,UDR1
?,RANDNM
D57
3..U02ﬂ
3,0
?,RANDOM

MOvVL @,2

LhA
LDA
JMP

LhA
|RTA

2,.uD002
1,.Uunnm
#1003

1!0Un21
1,.UdDt12

MOVZI. 2,1
MOVZL 1,1

ns?
JMP
ARD

JUN1A
=2
n,1

MOVZL 1,1
MOVZL 1,1

h
JMP
7]
»
]
@

1,0
n,3

33n 31

16

PGENERATE A RANDOM

INUMBER IN ACO

JSTORE NEw VALUE,

JRANDOM CONTINLIED



A DOV

25254
85255
28256
ns237
23269
05264
28262
858263
25264
n5265
nB8266
n5267
#5274
n52714
w3272
w5273
n5274
25275

©w5276
n5277
23309
75301
ns3ne
n53n3
25304
25305
25326
25307
#5310

JMAIN

054460
Aln214
250417
231400
w3540
710453

210452

p2l1ona
225400
106414
un2446
151420
175400
n1a4n4
aner7y
P1eadn
nR2440
HnaRRne

n54436
n24214
n31401
?34433
An7409
ndi1aun
151400
125404
Q773
n34425
nn1402

+CHECK?S

2CHE1

CTRs

+GENI

oGEN1S

JCHECK DATA SUBROUTINE

) CALL CHECK

/ ADDRESS OF DATA BUFFER 1

ADDRESS OF DATA BUFFER 2

ERROR RETURN, (AC1)3BAD (ACQ)sGOOD
NORMAL RETURN

874
LDA
STA
LDA
LDA
182

- o -

124

3,GENRET
2,M400
2,CTR
2,72,3
GENRET
GENRET
LDA 2,0,2
Lba 1,0,
SUB® @,1,82R
JMP @GENRET
INC 2,2

INC 3,3

ISZ CYR

JMP ,CHE!
ISZ GENRET
JMP @GENRET
a

JERROR

fCHECK MNRE

INORMA|l, RETURN

IGENERATE ONE
} CALL GENDAT
) ADDRESS OF DATA GEN ROUTINE
! DATA BUFFER ADDRESS

! RETURN

SECTOR QF DATA

STA
LeA
LDA
LDA
JSR
STA
INC
INC

3,GENRET
1,M400
2,1,3
3,GENRET
0,3

2,2
1,1,82R

JGET A DATA WORD

JMP
LDA
JMP

«GEN1
3,GENRET
2,3

10N MORE
J1DONE



A DR72 JMAIN
JWwRITE SUBROUTINE
!} CALL WRITE
} DATA BUFFER ADDRESS
’ NISK ADDRESS
' FRRUR RETURN, (AC1) = STATUS
’ JMP TO END OF TEST
? NORMAL RETURN
JERRNR RETURN IF
3 TIMEOUT (102MS8)
H DATA LATF
s ADDRESS FRROR/IINSAFE
! END CYLINDER
H SEEK ERROR
t ANY "SEEKING"
! ANY "SEEK DONE"
? NO %R/W DONE"
PR3] N54423 _WRITE! STA 3,GENRFTY
nhad1z nzr4ne Lna #,m,3
n8313 62133 NOR w,NSKP 1CA
8314 M2n152 LA ?,TESTI)
PEILD n2hent LhA 1,1,3
#5316 123pun apn 1,9
w8317 w63233 PGCC A,NSKP JUMIT # & DISK ADDRESS
32N N2M126 LDA A,07277 JBIT 7 AND ALL CYL BITS=}
8321 n6113d POAS ©,DSKP JWRITE |
AR322 A1pnay? 187 GENRET
n8323 A10441 187 GENRET
5324 62358 TYRuTY JWAIT 12aMS FOR INTERRURTY
w5328 pm24@47 JMP OGENRET $TIMEQUT
nH326 2pAR7  WRY? LDA @, WM 1ERROR BIT MASK
75327 1n7445 ANDE 0, 1,SNR
?533» 125113 MOVLE 1,1,SNC
#5331 pn24ad JMP RGENRET JIERRNR STATUS
75332 N344e2 LA 3,GENRET
05333 221402 Jmp 2,3
nh334 ARAANA GENRETS @
n5335 R776B77 ,uMg 77677



A An73

P5336
ns8337
n83ap
p5341
n53a2
n5343
25344
25345
P5346
¢5347
25350
n53514
25352
785353

+MAIN

2547786
narden
ne2733
220152
wo5401
123n0n
n63233
102440
n61133
20768
?10764
nR6238
"RR762
»PR?53

«READ?

TREAD SUBROUTINE

!} CALL READ

! DATA BUFFER ADDRESS

TERROR RETURN IF

TIMEQUT (102MS)

DATA LATE

CHECK WORD ERROR
ADDRESS ERROR/UNSAFE
END CYLINDER

S WP WS e Ws WS W W w

STA 3,GENRET
LDA n,n,3
008 A,08kP
LDA A, TESTU
Loa 1,41,3
ADD 1,0
boCC v,08xP
SuUB #,n
NOAS v,DSKP
IST GENRET
IS7 GENRETY
ITRWT

JMP MGENREY
JMP [ WR1

DISK ADDRESS

ERROR RETURN, (AC1)s=STATUS
JMP TO END TEST

NORMAL RETURN

SEEK ERROR
ANY YSEEKING"
ANY "SEEK DONE"

NQ "R/W DONEM

1CA

JUNIT # & DISK ADDRESS
PREAD |
IWAIT {02 MS FOR INTERRUPT

JTIMEOUT
JCHECK STATUS



A ANV 4

w8384
~85355
Ph3SE
n8as7
UE360
w8361
w8362
A5363
8364
?83A5
nH360
25367
R YAY
nS5371
n8372
78373
w5374
w5378
w8376
n5377
"8R40

w541

+MAIN

ns4760
21757
noam1H2
63233
nP1400
n24125%
123400
N4N158
a2407 M
123nenm
nR13IY
n3IA167
w6227
nonaLn
123414
an2741
nen22a
1234158
np2736A
nw34735
AAL4n2

173677

DNSEK S

L

)SFEX SUBROUTINE

! CALLL DOSEK

) CYL »

H

! JMP TO END TFSY
) NDRMAL RETLRN

ERROR RETURN (AC1)sSTATUS

JERRQOR RFTIRN IF

END

ANY
NO

e e "R We WA wa we WS we

TIMEOUT (572AMS)
DATA LATF
CHECK WGRD ERRNR

ADPRESS FRROR/LUINSAFE

CYLINDER

SEFK ERRNAR

NSEEKINGY
"SEFK NONFY

IIR/N DnNE”

STA 3,GENRET

187 GENRET
Lha 72,TESTU
pocc w,DSKP
LDA #,2,3
LCA 1,C877
AM'! 1'0‘

STA M,0YL
LDA t,KB6
ADR 1,N0
NCGAF 7,D8KP
LpaA 2,C5
Waly

Loa 2, ,0M

PSELFCY UNIT

JSAVE CYL %

ICYL & + SFEK

SWAIT 504AMS (OR UNTIL

AMDSE 1 ,4,87R

JMP OGENRET
LhaA m,C74K

PERRNR STATUS

AnDE 1,4, SNR

JMP @GENRET
LhA 3,GENRF
JMP 2,3

1e3n77

IND SEEK DONE

T

"DONE")



A B0758

w5402
n54m3
25404

25405
n5406

n5407
25410

25444
25412

41
41

1,

iBs
(4

o}
I -]

05415
8416
nh447
n8a2n

w5421
n8422
5423
75424
w8425
»5426
n5427
PS430
78431

n5432
#5433
25434
75435

n5436
05437
25440
n5441

+MAIN

102001
1n2400
ang40n

n20117
nni4en

220166
201400

n2a14n
prLa0n

n20144

"n14nan

n2pi15%
1apang
n2p1585
neL400

54407
nindny7
ANp4nt
A2n405
341258
163400
nn24nt
pepoane
nanaen

n20156
1pannt
220156
nnLann

e2n157
1nanay
n20157
aP1400

ONES S
ZEROS!

THREE$

FOUR1

ALTYS

»
r
-4
I8
o

CYLNC:

CYLNI

NUMSEQ?S

NSRETS
NS1:

HDONC 38

HDN 1

SETNC?

SECTNS

ADC
SUR
JMP

LDA
JMP

LDA
JMP

LDA
JMP

1 Iy A
[ S V]

JMP

LDA
COM
LDA
JMP

STA
182
IMP
LDA
LDA
AND
JMP

LDA
coM
LDA
JMP

LDA
coM
LDA
JMP

A
Ay
Aa,CYL
f2,7,8kpP
n,CYL
,3

3,NSRET
NSt

T
B,NSY
3,6377
3,0
ONSRET

?,HEAD
A,n,S8KP
2,HEAD
n,3

?,SECT
”,0,SKP
?,8ECT



A Q76

n8442
n5443
n5444
75445
v5Ha46
”5447
75450
5451
n545%52
#8453

w5454
5455
54586
n545%57
WS 460
V54681
8462
5463
nK464
n84a6YH
75466
n54K7
nB5470
©»n5471
8472
n8473
n5474
n847%
n547¢€
w5477
nE50p

JMAIN

n54504
wne247
6250
neesin
wp6247
naeesn
PN6523
Pn6247
nagesn
PA6E%4Y

nne247
nen21m
neaBIR
nonzr77
ner41n
ne1111
nea124
17400
n3aavae
n3a2e1
132437
166432
nrnan?
24117
123400
171224
nepdna
11295
112414
112202
ndap150

o INI?

»INI1S

JPRUGRAM INITILAIZATION

STA 3, ,INRET
PCRLF
MESSAGE

MSG1

PCRLF
MESSAGE

MSG2

PCRLF
MESSAGE

MSGJ

PCRLF

NIDC TTI
SKPON TTY

JMP =]

NT1A 2,771
DOAS ¥,TTOD
L.0DA {,C177
AND 7,1

LbAa 2,060

L.DA 3,C63
SuRz# 1,2,SBN
SURZ# 3,1,82C
JMP NUEST

LPA 1,C3

AND 1,0

MOVZR 2,7,SZR
JMP L +4

MOVR @,#, SNR
MOVOR 7,7, SKP
MOVZR 7,7

STA °,NDTYPE

1DISK

$TYPE
!
!

PACK TYPE

? FOR CART
1 FOR 2311
2 FOR 2314

IWAITY

JREAD CHAR
1ECHOD 17
37 BIT MASK

JCHAR MUST

FOR TTI INPUT

8,1, OR 2

PILLEGAL CHAR TYPED

182, 2314,

,lﬂ'
Iny,

CART,
23114,

BIT {5 1S SET,

MUST SET RIT 0
MUST SET BIT 1

DONE



A B077  (MAIN

n55A1 1m24nn SuB a,n

25502 n4p151 STA @,NDSKS

25503 wN6247 LINI2S PCRLF

P55m4 poa625O MESSAGE

5505 NNES62 MSGS JTYPE UNIT NUMBERS TO TEST
P5506 AN6247 PCRLF

#5307 262210 ,INI33 NIOC TTI

055102 63610 SKPDN TT1

5511 venrry JMP =i

95512 26n41n PIA 2,77 " JREAD CHAR TYPED

05513 w6111 DOAS @,TTO TECHD THE CHAR

05514 024124 LDA {,CL77

08515 107400 AND @,1 J7 BIT ASCII

25546 236173 LDA 2,C15

25517 132415 SUR# 1,2,8NR

w5522 n0p422 JMP CR ICR TYPED

65521 v3In2on LDA 2,C62

25522 34201 LDA 3,C63

5523 166437 SuURZs 3,1,8BN 14 MUSYT BE @,1,2, OR 3
65524 132436 SyBz# 1,2,8€E2

5525 nop 42k JMP QST IILLEGAL CHAR TYPED

P5526 ulin117 LDA 2,C3

25527 113400 AND 0,2

05530 221057 LDA A,UNTBIT,?2

#8531 n25053 LDA §,,.TU,?2

28532 044152 STA {,TESTU

5533 n50153 STA 2,UNUM

n5534 11000p coM 0,2

8535 124151 LDA {,NDSKS

5536 147400 AND 2,1 $ (NDSKS) = BIT 15 = UNIT @
5837 1n7200m ADD 2,1 ! BIT 14 = UNIT |
N8548 744151 STA 1,NDSKS ] BIT {3 « UNIT 2
#EHh41 POABY A4S JMP LJINIJ ! BIT 12 = UNIT 3
#5542 w2151 CR: LDA P,NDSKS JIF NO UNIT NUMBERS TYPED
78543 101005 MOV 7,9, SNR }IT IS AN ERROR

w5544 A0 4R? JMP QST

#5545 24Kt JMP #,INRET

#5546 AAPAAA ,INRETI @

#5547 P06247 QUEST: PCRLF

5552 AnM625nm MESSAGF
w5551 Am6557 MSG4
08552 2pa702 JMP JINIY
05553 26247 QST PCRLF
p5554 AA6250 MESSAGE
5555 An6557 MSG4

AE556 AAQ72S JMP JINI2



A PR7B MAIM

JSET ALL I1/0 ADDRESSES

w5557 {mzdany ,S533¢ SuR @,0,SKP }ISET TO 33
n5560 P2An64 ,S731 LDA @,KB1D 1ISET 10 73
25561 n24176 LhA 1,033

nENE&2 123000 ADD t,”

#5563 wdnidd STA ®,CDSK

AS564 03n42S L0OA 2,FIRST

P5565 p2100R ,SN@3 LCA @,7,2

P5566 124161 LDA {,MSK{

pSHR7 1274007 AND 2,1

PE577 n34162 LA §,0NPI0

wE571 1664104 Su8 3,1,8ZR

05872 AANAESR JMP ,SN1 160 NN
A5573 w24163 LDhaA §,M5K2 IDISK PACK IO INST,
95574 ndd154 LDA 3,CDSK

#5875 12340A AND 1,R

P5576 16300 Anpn 3,92

w5577 “410AKR STA 0,%,2

5600 151400 ,SNi3 INC 2,2

AS60N1 P24411 LOA 1,LAST

vS6n2 132414 suyB& 1,2,81IR

rS5603 wnn762 JMP L SN@A

#5604 n240n46 LhA {,EGGS

#n56n5 1250015 MOV $,1,8NR

PRENE NEANT77 HALT

PRENT »wr241n1 JMP 8 e

N8 NMng4nd START

75611 AAA4RA FIRST: STARY
v5612 9206027 LASTS o SFT

INELAY SUBROUTINE

P56I3 PRaarh ST STA 3, ,STLRET

25614 234050 LDA 3,KB14
25615 pSanpn STA 3,0
P5616 »1400n Nz @

5617 wRrp?777 JMP L=
Y5620 nn24pny JMP @ ,STLRET

r8621 ePRANG STLRET:A



A Q079 MAIN

JNSET A SEEKING FLOP" SUBROUTINE
JFOR THE UNITS INDICATED BY (AC2),
! BIT 15 = UNIT @

) BIT 14 = UNIT ¢
' BIT 13 = UNIT 2
' BIT 12 s UNIT 3
©5622 n20n58 ,SSEK: LDA 0,C140K
05623 151005 MOV 2,2,8NR
NR624 An140P JMP 2,3 1 DONE
#5625 n24n54 LDA 1,KB1
n%626 123M00 ADD 1,2
08627 151223 MOVZR 2,2,SNC
#8630 anayy IJMP ,SSEK#i FTRY ANODTHER UNIT
%631 N63A33 NOC @,NSKP JRECAL THIS UNIT
#8632 024070 LDA {,Clo0n
75633 165333 NOAP 1,DSKP FSEEK ||
W5634 WANYEY JMP L SSEK+{

JWAIT ROUTINE FOR “DONE"
IRUN TIMER
1(AC2) ® MAX RUN TIME, (10AMS/COUNT)

?5635 “5p164 ,WAITET STA 2,ITRCNT 1% 10@MS ITERATIONS
P5636 n3n145 LDA 2,TIMFE 1122 MS / COUNT

#8637 n5n144 STA 2,TEMP JTEMP COUNTER

n864 n3pp21 LDA 2,C174K JOISK DONE FLAG MASK
725641 063700 SKPD? 1DUMMY FOR TIME FILLER
n5642 63077 HALT

25643 n64433 DIA {,DSKpP JREAD STATUS

B8644 133414 AND® 1,2,SZR

n5645 YNV4R6 JMP WTN ISOMEONE IS DONE

P5646 214144 NSZ TEMP

w5647 ama77?2 JMP =6

wE653 014164 DSZ ITRCNT JDONE 1@ MS

28681 PAA765 JMP L WAlITet }00 SOME MORF

pa652 AN1400 JMP 2,3 ITIMF DUT

P5ES3 N64433 WTO: DIA {,DSKP

n5654 An1420 JMP 2,3



A ARRA

r5655
P5686
p5687
25660
75661
w5662
v56683
5664
P8665
2566K6
25667
ARE7 R
5671
P5672
»5673
#5674
?5675

e5676
©5677
»5700
P5701%
“5702
28723

8704
*B87025
a5726
e57e7
¢8571¢@
e5711
©5712
25713
r5714
25715
€5716
25717
25729
75721

+MAIN

n62677
126400
84148
na4146
non128
n61111
nB361Y
anaz77
61111
v63711
nwenav?7
nBadne
1274141
ne3n77
1145
nanz72
Wwe3nr77

p61111
ne3711
npL40n
hnin148
ane77%
nRAIL77

12400
pAnavS
nWones54
nonany
1m2621
2056
n63233
20215
nR1333
nB440n4
A3In173
w6227
pa24n1
penoaun

IFIND COMPUTER TIME BASE

STB? I0RSTY
SUR 1,1
STA {,TIME
STA 1,TIMEY
LDA »,C377
NODAS #,TTO
SKPDN TTO
JMP =1
DNOAS 0,TTO
SKPD7 TTO
JMP STRI
DIA 1,0
AND® 1,1,SKP
HALTY
187 TIME
JMP =6
RALY

STR1: DDAS ©,7T0
SKPD? TTN
JIMP 7,3
1S7 TIME!Q
JMP =3
HALT

ITIME BASE 1
JTIME BASE 1!

JTYPE ONCE TN SYNC TTO

ISTART TIME RASE |

JTIME BASE | ESTABLISHED
JTIME FILLER

}BFD
IRFAL TROUBLE
PCOUNT

}TTO CLOCK OFF]!
JSTART TIME BASE 1!

ITIME BASE {' ESTABLISHED

PTYN CLOCK OFF )

JKECALIBRATE SUBROUTINE

JRCLAS SUR A,
JMP JRCLI+A
JROL1S LDA 2,KB1
JMP  RCL3+1
JRCL2: SURZR #,0,SKP
LRCLI: LDA 2,C140K
DOCC @,DSKP
LDA P,c1400
POAP V,DSKP
STA 3,RCLRET
LhA 2,C15
WATIT
JMP @RCLRETY
RCLRET: 7

JUNTIT @ ENTRY
FUNIT 1 ENTRY
JUNIT 2 ENTRY
PUNMIT 3 ENTRY
ISELECT HNIT

IRECALIBRATE

IWAIT 1,3SEC (DR UNTIL DONE)



A AORY

w722
#5723
n5724
#5725
w5726
05727
“e739

(SRS 4

n5731

w5732
25733
©w5734
nE738
#5736

05737
w5742
n574)

n8742
P5743
25744
n5745
w5746

5747
w75
n5751
n8752
n8753

05754
w8755
»5756
vw8757
65760

5761
#5762

785763

eMAIN

n54449
na2140n
nanayn
A21401
n4may?2
n21402
PAaRal A

napaznm

w6237
nA6262
neeonn
nN6242
BRea22

nN6236
nesan2
ne6BLs

nn626n
WAERUSK
naaey?
nn6242
PRP4aL?

nae257
an7205
AAN17
PR6242
ARPARS

PN6261
NABRNS
AN720%
An6242
nne6243

034402
np1403

nrpaen

JSEEK WRITE/READ/CWECK SUBROUTINE

JCALL DORW
! CyL#
! ADDRESS 0OF DATA GENERATOR
! DISK ADDRESS
! RETURN
«DORWS STA 3J,DRWREY
LA 2,2,3 IXFER CYL #
8STA @, ,DN0
LDA 2,1,3 JXFER ADDR DAT GEN
8§TA @, ,001
LDA #,2,3 JXFER DISK ADDR
STA #,,002
STA 7, ,D03
JSR #ISET
NOSEK ISEEX !}
ML H ” ICYL #
EHALT JERROR, ACisSTATUS
JMP ENO ISKIP TO END OF TEST
GENDATY IGENFERATE DATA
D01 ONES 1ANDDRESS OF DATA GEN
PRGEND IMEM ADDR
WRITE JWRITE !
PRGEND IMEM ADDR
D02 17 JDISK ADDRESS
EMALT JERRNR, ACiIs=STATUS
JMP E, DO 1SKIP YO END OF TEST
READ JREAD |}
PRGEND+4BQ JMEM ADDR
D031 17 JIDISK ADDRESS
FHALT TERROR, AC1sSTATUS
JMP END JSKIP TO END OF TEST
CHECK ICOMPARE BUFFER A/B
PRGEND } A
PRGEND+402 ) B
ERHALT 1ICOMPARE ERRDR, ACQOsGQOD
E.DOD? LOQOP JAC1sBAD
LDA 3,DRWRETY
JMP 3,3
DRWRET?: 0



A PCB2  JMAIN
JWAIT FOR INTERRUPY TIMEOUT AFTER 120 MS§
JRETURN+Y1 IF TIMEOUTY
JIRETURN+2 IF INTERRUPT

vR764 20146 IWT? LLA 7, TIMEL

rR765 (p4an144 STA O, TEMP

wH786 ¢6P177 INTEN

¢r8767 063700 SKPDZ 2 JTIME FILLER
WB770 NA3RT77 WALT

¢8771 n14144 DSZ TEMP

n8772 nen778 IJMP =3

©“5773 06pu277 INTDS INO INTERRUPT
725774 644313 DIA 1,DSKP

¢8775 nniane JMP 2,3 JERRNR RETURN

5776 n64433 IRET?: NIA {,NSKP
#8777 nldut JMP 1,3 INORM INTERRUPT RETURN

$CHONSE AN ACTIVE NISK UNIT
JRETURN WITH UNITY # IN AC2

! UNIT @& s 1
! UNYT {1 8 2
? IINIT 2 = 4
' UNIT 3 = 12
PREPR 152521 LADSK? |yR2L 2,2,8KP
pPR2MY 151120 MOVZI, 2,2
HEAM2 A201bY LDA ®,NDSKS
VWerr3 143405 AND 2,0,8NR
pneEaMa pan77s JMP =3
PERRS PML4NA JMP 2,3
1SEEK SUBRNUTINE
!} CALL SEEK 1AC2 = UNIT
! N JCYL #®
! RETURN JACY ® STATUS
ARG nBaaznr ,S5K: STA 3,SKRET
PEPAQRT] 1264004 SUR 1,1
PERLA n24rd4 LhA A,KB1
n6e11 151222 MovzZR 2,2,82C
ARRL2 LBAGY JMP 8K
PEALY 170000 ADH 2,19
W8P14 PONTTS JMP =3
Ven18 PA703X ,SK{?¢ nec 1, NSKP $SELECT UNIT
WER1I6E P21400 LDA 2,7,3
nep17 24070 LDA {,KB6
wen2¢ 12320 ADD 1,2 JSFEK « CYL #
neEeRl P61333 DNDAP @,DSKP
ne6n22 3167 LDA 2,CH
PnEN23 NP6227 WAIT IWAIT 50@MS (OR UNTIL DONE)
26824 210402 187 SKRET JAC1=STATUS
PEN2S rM24ny JMP @SKREY

PER26 NP RA SKREY: @



A 0PBY ,MAIN

n6Q27 n54426 ,SET1 STA 3,LO00PR JITERATE ONCE

26030 17652n SuUBZL 3,3

26231 POQ4ANS JMP (SETUPe2

28032 054423 ,SETP11 STA 3,L00PR JITERATE 5 TIMES

PEA33 34167 LDA 3,CH

6034 pPRR4Rl JMP SETUP+2

vBA3S 5442 ,SETUPST STA 3,L00OPR JADDRESS OF TOP OF LOOP
nERA3I6 34407 LDA J,ITR JTHIS ROUTINE INITIALIZES
26037 %4407 STA 3,ITRCY JEACH TEST

6240 176400 SiB 3,3

W6nal 1n54406 STA J,ESWIT

28042 n54408 8TA 3,ERRCT

n8043 n62677 IORST 1,1/0 RESET

n6@Ad44 D241 JMP @LOO0OPR

NERAS5 NONi1d44 TTRS 144
WER46 ABNARYA TITRCTS 2
nB6Qa47 ARAGRA ESWITS )
VerSn NANPAAA ERRCT: o
P6051 20RAA® _RTRNS @
WANB2 neenpr SAV21 o]
HNEARI APANOA SAVYL f
26054 NrOARAM SAVEL "]
26055 nopueon LOOPRY n
WENSE NBONNA DSWTI ?



A ARRA  MAIN
»EAS? wB84772 .LUPDE STA 3J,.RTRN JINTRODUCE A SHORT
PENBD N34122 LDA 3J,C37 JDELAY IN THE LOOP
PER61 P54000 STA 3,0 JROUTINE TO ALLOW THE
NENB2 B140GR psz @ IDTSK CART, ATTENTION
AEN6I NOn7277 JMP =i JLINE TO COME UP
PEN6A AANAND IMP L +2
WeARS A54764 LOOPS STA 3, .RTRN JEND OF TEST ITERATION
NERRE NBA764 STA 2,8AV2
neEN67 144764 STA 1,8AV]
P6R70 N4AR764 STA R2,8AVD
WRATY 14755 DSz ITRCT
N6U72 Lrpddn JMP CYCTS INOT 10 TIMES ITERATED
NEN73 A34752 LpbA 3,ITR IJIRESET ITERATION CNTR
NEN74 n54752 STA 3,1TRCT
PEP7?5 pl4752 LDA J,ESWIT
ne6pY76 175025 MOV 3,3,S8NR
nEnY7 AN2752 JMP ® RTRN
P6100n n74477 READS 3
weimy 175120 MOvZI, 3,3
w6102 175100 MOVL 3.3
w613 17513 MOVL 3,3,8NC
¢61Mm4 ponaL4 JMP PLENT#1
w6105 nn6247 PCRLF IPRINT CARRIAGFE
n6106 N24742 LDA 1,ERRCTY
ne1n7 p3INR736 Lha 2,1ITR
w110 PNAaS46 JSR MULT
w6111 PIn734 i.DA 2,ITR
a6112 PPASIN JSR DIVD
P6113 PA6SR6 JSR 8IPDEC fPRINT VALUE
6114 N2@403 LDA 7,PCENT JEXAMPLE: 889%
nE115 AN68K3 JSR &ICHAR
pn6116 NPARAn?2 JMP PCENT#+|



A B85  MAIN

#6117 ARAM4S PCENTS VY JCHARACTOR

n6120 176400 SUR 3,3

n6121 ns4727 STA 3,ERRCT

26122 034725 CYCTS: LDA 3,ESWIT

w6123 175004 MOV 3,3,82R

0R124 anpayn JMP CNS PTHERE HAS BEEN AN ERROR
P6125 062677 CYCY I0RSY 11/0 RESET

A6126 A2p726 LDA ©,8Avp JRESTORE AC'S

06127 024724 LDA 1,8AV]Y

06130 n3p722 LDA 2,8Av2

06131 175113 MOVLA 3,3,8NC ISWITCH 0

PAL132 Pn2723 JMP @LNOPR 1(2)s.O0P ROUTINE
n6133 202716 JMP @,RTRN ' (1)sPROCEED TO NEXT TEST
w6134 274477 CNS: READS 3 TERROR LOOP, IS A RECAL
nEL35 24073 LDA 1,KB3 IREQUESTED ?

N6136 137418 AND® §,3,SNR

n6137 arpd1n JMP CNSY IND  GOw=ON

@614n 175300 MOVS 3,3 PYES, ASSEMBLE THE
n6141 »2417@ LhA 1,C6 JUNIT # FROM SW5=6
n6142 137620 ANDZR 1,3

n6143 21513 LDA @,TRCL,3

nE144 240401 STA 0, .1 PPICK A RECAL

#6145 NNE234 RECL3 JRECALIBRATE ||

N6146 NR4S24 JSR ,DLY JIDELAY § SEC

P6147 #74477 CNS1? READS 3 PIF Swd=y DELAY

PEL5E 20072 LDA P,KB4 ! 1 SEC,

we151 117404 AND ©,3,8ZR

n6182 AP452n JSR ,DLY

NE183 034703 LPA 3,DSWT JFORCED 2 SEC DELAY 77
6154 1750058 MOV 3,3,8NR

P6155 Nan4any JMP L¢3 JND

P6156 0n4S14 JSR ,DLY IYES, { SEC

#6157 AM4513 JSR ,OLY ! { SEC

06160 wr4477 PEADS 3

N6161 “NA744 JMP CYCH



A MARG

w6162
6163
n6184
6185
n6166
?6167
P17V
ne171
p6172
76173

w6174
nRL75

w6176
a6177
ne20R

ne2ml
w6202
ne203
rR204
nB2md
w6206
6207
ne21¢
n6211
nh212
ne21d
w6214
n6219%
#6216
p6217

w6227
n6221

nH222
»6223

n6224
n6225
ne226
06227
nB2JK
ne231
6232
ne233
p6234
n6235

+MAIN

176522
HAnaLd
754664
1764¢0
*Hha667
734657
175204
nraazl
PI4656

wn443n
54652

n74477

177112
nen4Ls

PAaRBSY
na4651
nee247
PAB250A
nne222
r2p643
na@640
126007
1n70a0
nEan2?
W2u6adl
nw24637
210633
NN2633
nn26K32

#n6415
®na6337

141527
wepmyt

n24n4eé
125m04
pnaans
171000
n34621
nwean77
pnynaa
W6n277
#n34m52
paganm

EW11

JEHALTS

EH2S

ERR11

ERETS

ICHAR:
IPDEC?

HEADER?
PC

AUTOER

STA

39 QR?RN

SURZL 3,3

Jmp
STA
SuUR
STA
LDA
MOV
JMP
LDA

JEH2

3, RTRN
3,3
3,08uWT
J,ESWIT
3,3,8ZR
ERET

3, ,RTRN

1ERRNR, C(3)sPC

JSR
STA

AUTOER
J)ESWIT

READS 3
ADDLHE 3,3,S82C

JMP

STA
STA

ERET

A,5AVR
1,8Av]

PCRLF
MESSAGE
HEAUER

I.DA
ST
ApC
AND
JSR
LA
LA
182
JmP

?, RTRN
Q,ESWIT

?,SAVD
1,8Av1
ERRCTY

® ,RTRN
8 ,RTRN

CHAR,

PDEC

oTXTE |

!

LDA
MOV
JMP
MoV
LDA

HALT

JMP

1,EGGS
1,1,82ZR
o*5
3,2
3, RTRN

a,2

INTDS

LDA
JMP

3,EGGS*4
7,3

JERR WITH FORCED { SEC DELAY

JERROR SUBROUTINE
JERROR WITH NO DELAY FORCED
JDELAY SWITCH

JOPERATOR,SET SWITCHS|

ILOOK AT SWITCH 1

$PRINT CARRIAGE
?PAND HEADER

JPC NF ERROR



A DQR7

26236
n6237
26240
06241
068242
06243
n6244
26245
28246
n6247
n6250
ne251
282852
06253
n6254
w6285

n6236
a6257
nE26H
a6261
06262
n6263
26264
V6265
n6266
w6267
n6270

nWR271

ne272
n6273
n6274
p6275
n6276
n6277
n63NG
n63ey
P63R2
26323
a630n4
p63NS
P6306
26307

oMAIN

{02400
254431
142432
anB413
n54428
¥34426
125129
{a1t{on
142412
142400
125100
175404

nRe77

17644
176420
AN2413

1P2460
n84441
wlaayy
125223
11201
143220
175444
eear74
125260
nn2401
nAABKA

177760

waey72
740164
n2n145
nan144
neizen
ne3N77?7
w6433
1r3411
ne3nzy
214144
naaz72
214164
NAAR766
nR1400

PACY REM ACem(ACD,AC1)/AC2

DIVIOS
DIvVDOl

NIVD?:

DLOOP!

DEXT?

P (ACA,AC1)BAC 19ACR+ACH

MULT?

MLOOP?

MSAV?S
M202
«DOLY?

+DLY1S

SuR
STA
SUBZw
JMP DEXT
STYA J,MS8AV
LDA 3,M20
MOVZL 1,1
MOVL ©,Q
SuR% 2,0,52C
SyB 2,7

MOvL 1,1

INC 3,3,82ZR

B2 PBLAge
JHMFE L UU

SuBQ
SuBZ 3,3
JMP #M8AV

a,a

SURC 4,2

STA J3,MSAYV
LDA 3, M20
MOVR §,1,SNC
MOVR @,0,8KP
ADDZR 2,0
INC 3,3,82ZR
JMP MLOQP
MOVCR 1,1
JMP OMSAV

(7]

o2

LDA &,CL2
STA O,ITRCNT
LDA O, TIME
STA 7,TEMP
SKkPDZ 9

HALT

DIA ?,NSKP
AND® B,0,S8SKP
HALT
ns2
JMP
nsz
JMP
JMP

TEMP
0'6
ITRCNT
2OLY!
n,3

3, MSAV
2,n,82C

3,3,5kP

IDIVIDE

IMULTIPLY

IDELAY 1§ SEC
112,.X100MS

10m M8
PELAY LOOP

- WO ™Me WS WS we W



A PURB

W63in
w6311
06312
n6313
n6I14
n6315
PRJIA
#6317
H6320
w6321
nBaz2
B6EI2I
n6324
06325
neI26
w6327
NWe3IIn
w6331
6332

n6333
#6334
w6335
w6336
6337
26340
n6341
78342
VERY K
6344
n6345
LR TS
n6347
n638N
6351
pE3IN2
n63BJ
6354
ne3ss
P63%6
26357
nw636N
nE3GY
neI62
BEIRY
LY

JMAIN

84570
nA7R4az77
153102
nP1401
nins64
P3{4on
024128
A21000
125112
123721
123404
151400
124000
nn4arm
AARp771
63511
neez77
nep211
nr2546

102404
n2u20n
n3Inay?
ARR4AY
W3n44s
102402
N5445%
nw74477
177102
Ppe2ade
MR 44R
50401
nNANARR
n1az77
134443
#205186
1517058
AR 44l
NJ4436
102409
146512
nrR4ans
146400
¥34200
101400
anp773

JTYO NON INTERRUPT PACKAGE

J"MESS" PRINTS ASCI]I MESSAGES AS SPECIFIED BY ASSEMBLR

)"CHAR" PRINTS ASCII CHARACTNR, C(A)R,C(A)L MUST BE @

JWILL RETURN +2 IF C(Q)R=@,CORRECTS THE PARITY,33 SIMULATE
I"TYPE" PRINTS C(A)R, MUST HAVE PRNOPER PARITY, RETURN 18

PTD CALL+1.,REPLACE THIS ROUTINE WITH INTERRUPT YYPE IF DESTRED,
PYCRLF" PRINTS A CARRIAGE RETURN

P"POCT" PRINTS C(1) IN OCTAL FOLLOWED BY A TAB

P"PDEC" PRINTS C(1) IN DECTIMAL,LEADING ZEROS SUPPRESSED,
JFOLLOWED BRY A TAB,

MESS 1t STA 3,MESSR JPRINY A TEXT MESSAGE
READS 2
ADDL 2,2,812C INO PRINT IF SWinmj
JMP 1,3
182 MESSR
LDA 2,3,3 1C(2) POINTS TO MESSAGE
Lha 1,C377 JA B BIT MASK
MES,1: LDA 7,n,2 1IC(2)8DATA WORD
MovL® 1,1,82C
ANDS 1,0,8KP
AND 1,0, SKP PCC(2)=sNATA CHARACTOR RIGHT
INC 2,2 JINC TO NEXT wWORD
CoM 1,1 IFILIP MASK
JSR CHAR, JIPRINTY
JMP MES, | 1 ANOTHER
SKPHZ TTN
JMP =]
NIOC TTO
JMP OMESSR JLAST

Z20CT1 SUR »,a,SKP
POCT: LDA @,C6Q

LDA 2,0CTAR JPRINT C(1) IN OCTAL
JMP L +3
PDEC? LhA 2,NDECTB IPRINT C(1) IN DECIMAL
SuR 2,n
STA 3,RANDRET JROTH ENTRYS PRINT NUMBER
READS 3
ADDL 3,3,82C IND PRINT IF SuWlimy
JMP ORADRET
STA O,2S5UpPP JTHEN TAR TO NEXT POSITION
STA 2' o"'l
DECOCT: @ JA"LDA 2,TABLE"™ INSTRUCTION
182 .=!
LDA 3,RADRET JSETUP "TARY AT END
LLDA A,CHTAR
MOV 2,2,8NR JIF TABLE ENTRY=Q
JMP CHAR, PEXIT WITH TAB
LDA 3,ZSUPP 12ZERDS SUPPRESS STUF
SUR 7,0
DECOT: SuRAL# 2,1,82C
JMP DECP
SUR 2,1 JFORM THE DIGIY
LDA 3,Co0
INC &,

JMP DECOT



A BDBY ,MAIN

n6365 151235 DECP13 MOVZR#® 2,2,SNR

W6366 n34200 LDA 3,C6@

6367 w54424 STA 3,72S8UPP 1C(OYeDIGIY
76372 1683000 ADD 3,0 JMAKE ASCII
N6371 175004 MOV 3,3,82ZR

P6372 NMAa423 JSR CHAR, JPRINT

v6373 AAnYS54 JMP NECOCT JGET NEXT DIGITY

6374 A3n426 NCTAB: LDA 2,,+1¢,=DECOCT

06375 10anan 1eaenp
6376 Aiennn ienpn
26377 rp10an iope
Wed4ne nNoatnn 1e0
wE4ny noanin 1Y%
r64AN2 popany i
r64n3 nepannn )

#6474 230436 DECTR: LDA 2,,+1+,=DECOCT
naen12 ,RDX 10

neanh n23420 1e2un
NE4PS APL7SM 1e0u
v64Nn7 APn144 170
n64a12 papmy2 1@
26411 NRARQBY 1
26412 AORARQAQ @

wpamia ,RDX 8

w8413 nauren 281PP: @
Ah414 N2QPR2Q RANDRETS: 0



A PBQO7R  JMAIN

nha15 "54454 CHAR.: STA 3,CHRET IPRINT C(@) RIGHY
nea16 1M13258 MOvVZS 7,8, 8NR JRETURN «2 IF NULL
w6417 nwin14v1 JMP 1,3

wR429D N4na5S?2 STA 0,CHSAV

k6421 176210 ADC 3,3 JCOMPUTE THE PARITY
PwRa22 117000 ADD 7,3

w6423 16K3404 AND 3,0,SZR

ne424 nra775 JMP =3

N6425 176667 SURCR 3,3 JCOMBIND PARITY WITH CHAR
76426 N2ndad LDA P,CHSAV

K427 163300 ADNS 3,0

nE43n 34447 CHARYS |.DA 3,CHTAR 11S THIS A TAB
6h431 116418 SUUR® ©,3,SNR

w6432 LWrnaL? JMP ,+7 JYES

P6433 ANn4446 JSR TYPE IND PRINT IT

76434 APR4Ll JMP CHAR2+1 PEXIT

76435 220436 LUA @,CHOR?Z $SIMULATE A TAB
CLRANE 234432 LDA 3,CHTAR JVIA { TN 9 SPACES
P6437 162426 SURZ 3,8,SEZ

n6A4® DOARTT77 JMP o=

nhady 1110AS MOV @A,”,SNR

76442 wAN4R4 JMP CHAR?2

r6443 n20431 LDA 0,CH240

$ha44 HNA435 JSR TYPE

n644S pPdR7?70 JMP =10

6446 LALA425 CHAR?: STA ,CrHORZ

neaa7 p63511 SKPBZ TTN

neasy ©vnazr77 JMP =

ne4%1 VhR211 NINC TTO

w6452 1n2417 JMP OCHRET



A A0QY

N6453
n6484
06455
06456
n64R7
WE469
nE461
06462
26463
n64h4
N6465
n6466
nR467

6470
w6471
?8472
©6473
”68474
n6475
v6476
26477

uwes5np
"L 1701
nESN2
a65m3
nesn4
w6575
n6506
PedR7

«MAIN

060477
in31n2
6R14002
wd4417
na2ney7
PR4738
N2B416
nR4733
n204128
AN47 31
12400
P40405
ae2406

nanet
napnnn
naorun
nagaun
APR240
Anooen
anp21s
ANR212

(A 1o
254408
w1a771
A6IS1Y
aAR777
nE1111
np24ny
nrpnun

CRLF1 READS 2
ADDL ©0,0,82C
JMP 2,3

STA 3,CRLFR
LDA 7,C215
JSR CHAR,
LRA @,C212
JSR CHAR,
LDA 2,C377
JSR CHAR,
SUR n,n

STA 7,CHOR?
JMP SCRLFR

CHTYAB: 11
CHRET: @
CHSAV: o
CHORZ: @
CH2403 2402
CRLFR: @
c2151 215
c212t 212

MESSR:T @

TYPE?S STA 3,TYPRET
182 CHORZ
SKPBZ TTO
JMP =i
DOAS @,TTO
JMP OTYPRET

TYPRET: @

INO PRINT IF SuWimg
1SAVE RETURN

JPRINT CARRIAGE AND LF

JPRINT RUB

JICLEAR HNR? POSISTION
JEXIY

ITYPE THE C(@)R IF



A AnQ2

w6510
rA511
nhby2
nh513
#6514
6815
n6S516
w6517
ne520
n6521
#6522

nB523
PA%24
PEH2H
nh526
n6527
nEH30
PR5JY
»8532
726533
nEHI4
PwES3H
NEHRAE
®n&S37
neES 4

nh541
wR542
r6EHa3
rE544
PR545
n6546
n6547
P6559
w6551
n6552
P65
n6554
w6555
vHHK6

nES%?
P5560
nEhH1

nwE5K2
P6563
ne8K4
Y1)
w6566
rE5A7

«MAIN

54724
142520
na3pmiy
1432407
151317
141640
15110nd
151324
n4a2311
142547
APVAAR

13n411
143240
151317
130640
12006m
?52523
143322
141501
120305
144504
PasN2Y
nasp240
14151
7nen1Ll

131014
143240
151317
131240
120060
52523
143322
1415014
120325
144574
NaK523
n5M24Q
141501
NARLLd

N26640
nw26477
ARNPAAR

n854724
142520
ns2RaQ
144516
121324
52516

MSG1 e

MSG2:

MSG3¢

MSG4?

MSGS51

PTYPE W FOR CARTRIDGE
«TXTE [TYPE ® FOR CARTRINGE!

s {1 FOR {& SURFACE DISK PACK
LTXTE | 1 FOR v SURFACE DISK PACK|

! 2 FOR 29y SURFACE DISKk PACK
LTXTE ! 2 FOR 2¢ SURFACE DISK PACK]

} =7=
CTXTE | =7e]

JTYFE UNIT NUMBERS (Pw3d) TO TESTY
LTYXTE ITYPF UNIT NUMBERS (P=3) TO TEST!



PN93 MAIN
"RE57Q2 411158
n6571 151305
6572 120123
®6573 ¥30ASH
PE574 P3IL4SS
neE575 120251
P6576 147724
¢6577 152240
26600 0517058
PE6AL PAR324
1PASS

MSG6t  ,TXTE |PASS]
©wE6M2 nap520
6603 n51523
P6604 AnpRAR

nE6AS NARARM PRGENDL! 0

AN67 10 .LOC 6700

«TXTE |DKP DIAG 1§}
26700 PA5504
06701 120120
66702 144504
06793 NAINAY
@677P4 130640
(6705 AARARN

06706 vPAONN2 neapn2
ne707 ©wee222 BEGIN
76712 Qranrn2 reAan2
ne6711 vnpape Anapoe
06712 vepa2a epnn2a
w6713 nopana 2nRANA
6714 oroo0n PAAQMQ
P6715 1720233 1P0R33

«END
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