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4,

IMCVING

ABSTRALT

HEAD DISK CONTROL DIAGNOSTIC

Jewwses AUTO=RUN ALTO LDAD MDDIFIED 3/7/72

THIS PRUOGRAM 1S A HARDWARE DIAGNOSTIC FOR THE
4046 MOVING HEAD DISK CONTROLLER AND ADAPTER
IT IS ASSUMED THAT THE 0ISK TERHINAL

LOGIC,
1S FUNC

REGUIREMEN
1, NOVA

2. MINT

3, 4nas

4, anay

_ DISK
5 1 TO0

TIONING PROPERLY,

TS

FAMILY CENTRAL PROCESSOR
MIIM OF 4K READ/WRITE MEMORY
MDVING HEAD NDISK CONTROL
24048,4749 DR 4057

-ADAPTER :

4 NISK TERMINALS

s.'TELETYPE AND CONTROL

OPERATING
1..L0AD
2. STAR

'3, THE
- cnmP
4, suiT

PROCEDUR&
USTNG THE BINARY LOADER-
TING ADDRFESSES

_ SA2« TO IDENTIFY DISK TYPE S

" PROGRAM THEN PRNCEEDS TO 4v®,
GA&= SET DISK CONTROL ADDRESS TO 33
$45- SET DISK CONTROL ADDRESS TD 73

SA4nRA~ START DIAGNOSTIC

PROGRAM PRINTS "PASSY FOLLOWING EACH

LETE PASS THROUGH THE TESTS,

CH SETTINGS ,
Swiz FROM FRRNR, GN TO NEXT. TEST,
‘SWis INHIBIT TELETYPE PRINTING.

" Sw28 PRINT FAILURE RATE,

“-Sus-sa UNIT & FOR RECAL DURING SCOPE LOOP

ERROR%

Sw33 RECALIBRATE DURING SCOPE LOOP

Swds | SEC DELAY IN SCOPE LOOP

WHEN AN ERROR 1S DETECTED THF PROGRAM HALTS.

(AC3) P
ERROP K
AREA OF
CLUES A
PUSHING
PRINT T

DTNTS TD THRE LOCATION FNLLOWING THE

ALY CALL "“ERALT", CONSULT THE COMMENTS

THE DIAGNNSTIC PRDGRAM [LISTING FOR
ND POSSIBLE CAUSES OF THE FAILURE,
CONTINUEF WILL CAUSE THE PROGRAM TO
HE (AC3) AND ENTER A SCOPE LOOP,

SEY SW2 TO CAUSE THE ERROR RATE (@0-1@0%) TO BE

- PRINTED,

AND PRO

CEEND YO THE NEXT TEST,

SET Sw? TN FEXIYT FROM THE SCOPE LOOP

R



A A2 MAIN :
. '

SOME SCOPE LOOPS WILL RENUIRE A RECALIBRATE

TO INITIALIZE THE DISK DRIVE FOLLOWING A FAILURE,

SET SWITCH 3 TN INTRODUCE THE RECALIRRATE, THE .

UNIT T0O BE RECALIBRATED MUST BE SET INTOD SWITCHES

5 AND 6,

- 0 wa wg W

TESTS THAT PERFBRM A RECALIBRATE HAVE A 2 SEC,

DELAY RUJILY INTO THE SCOPE LOOP AS PROTECTION

FOR THE DISK DRIVE ELECTRCNICS, SET SWITCH 4

TO INTROUNDUCE AN ADDITIONAL § SECOND DELAY DURING
-~ THE SCOPE LOOP,

s 0 W O “e

IN GENERAL EACH SUCCESSIVE TEST ASSUMES ALL
PREVIOUS TESTS wNRK, BYPASSING ERRORS -~
CAN RESULT IN CONFUSING SITUATIONS ' g

IN THRE SETUP OF MORE COMPLEX TESTS,

- 0 w9 "

5, DISK PACKS _
NDNLY USE DISK PACKS FORMATTED BY THE DGC DISK
- PACK FORMAYTER PROGRAM, THE DIAGNOSTIC PROGRAM
"WILL wRITE OVER MDST OF THE DISX SURFACE,.
THE FonMAT MOGE 1S NNT CHECKED.
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A ANAY JMAIN

ARy
anan2
peaAR3
ARAR4
nones
anens6

PPE4S
APN46
nandaz
AAnSH
2re51
annS52

ransy
22054
ARASS
AMRS6
noasky
PRrA6A
NANG6Y
nep62
nan6d
ArRN64
NARES
npnRs
‘ann67
nenzy
nanz7y
nanz2
pRR73
napzd4

ean75
arA76
vanz?7
nRLAQ
no1od
P2
naLn3
aALn4
agns
anias
pryay
ARLin
I3 BB
rm1i2

"en113
pnii14
nwnt11s
en116

nnanng

na5776
PRG54
pR2nQea
nn2244
np2248
nepay2

APANRA4S
AANR4A
aanmpn
poazena
narAanR
nnanna
nauapn

peanen
fnaNAPR
120000
140000
narany
panpa2
nappp4
nannin
nana2n
naRA4A
nenina
ARN2004
nan4Nn
unaioann
AR2AaKnA
na4ann
n1ANAA
nwenpun
eANRAs54

177775
177773
177767
177757
177737
177677
177577
177377
176777
175777
173777
167777
157777
137777

An62314
nA6232
2n6233
en6234

.L0OC 1
IRET
INIT
JHMP OTS
JMP #1833
JMP 01873
TS Aq
+LOC 45
EGGS
EGGS f
/]
n
A
1}
«TU?S n
430en
inaann
. : 140090
UNTBIT? 1
KB14?3 2
KB13: 4
kBy21 ¥
KBiit- 29 .
KB1at 4
KBO1: ipa
KBB813 200
KB73 4@
KB6: 1p0Q
KB5: 2000
KR4 . 4000
KB3¢ 1noa0n
KB21¢ 20100

KBis,TU+!

IB148 177778
7B131 177773
78123 177767
78118 177757
78181 177737

789: 177677
7B81 177577
7871 177377
IRA1 176777
785: 175777
7843 173777
7831 167777
2821 157777
781t 137777
TRCLS  RECL®
RECLY - -~
RECL2
RECL3

JINTERRUPT RETURN
JINITIALIZE

160 TO 403

$}SET ADDR TO 33
}SET ADDR TO 73

JHEN FLAG

JDEVICE CODE THIS RUN
INOT USED

$4 OF PASS THIS RUN
IRETURN ADDRESS



a DpRa

ne11?
hwn120
nn121
122
nwni23d
pA124
w125
nn126
nwai27
ARL3N
an13y
An132
na13d

b6R134
ne13bd
naLds6
nwniadz

nnlan
nn141
un142
w143
nagaa
wn14s5
na146
Y IRV,
PAaL52
prn151

pPA1S2
TICRY

PR154
AR155
PALSE
naLs7
rR16A
wnihy
ARiA2
va16s

pA164

GAIARDS

MAIN

rn2Apyd
pnanen7
naneay7z
napn37
nareaz?
anny177
aap377
Wwanzz7
wey777
wald7z777
an7777
w172777
nw37777

a1uwdzi
n21M42
n42104
10a210

n525258
125252
123456
123456
narpun
nanenm
AAAANA
ne200A
ARUAAR
ranALy
NWeAALRA
vapedn
napna3d
PANACA
VaaAnne
NANAUA
PABENSR
160037
RS
177700
noaaonp
ANS613

€3:
£71
£17:3
£37:
C77:
G177
C377:
C777:
C17771:
£3777:
€7777:
Co17:
Ce3z¢

BIT1
RIT2:
RIT43
BIT8:

£2525:
C5252:
RANDDM?
RELRANZ
TEMP:®
TIME
TIME1L:
Kpnsg
DTYYPE?
MDSKS3
TESTU?Z
HNUM S
CDSK?
cyLs
HEAD !
SECT?
BUFF 2
MSK1
NPID?
MSK2?
ITRCNT?
STALL:?

3

7

17

37

77
177
az7
777
1777
3777
7777
17777
37777

n1n421
n21v42
na21ma
1naz2in

n52525
125252
123456
123456
) .

A

” -
DOR @,0
a
TLLLEN
(]

IS VWD
[

PRGEND
160037
ASAA3IZ
177702
“

«STL

-

18=CART, {=2311, 15=2314
$18=UNIT ¥, 14=f, 13=2,
} A8Y =B IINIT &

'3 14~135 = UNIT &

12=3




- A PAONPS  MAIN

pPAI6ES ARQAR4E C4 4
PALR7? ARPARAS C58 5
Wai7e PeruAnA C63 6
pNL71 poapntt CL13 11
pR172 panpy2 C12: 12
-n173 AANRLS 152 15
AR174 Ne0RiR C163 16
ARL75 waealdm C3AS 3n
any76 ARDNII CII: 33
nwayz77 aannds C3612 36
ne20E PApAse L6MAL Y's
pA2BY NARMBI 633 63
WA2N2 KBNA7A £7A: 79

eP203 PAN120 £1203 120
wP2md4 PWPAAI37 €137t 137
AR205 nAR1S7 G157t 157
AR206 PAR277 2778 277
ea207 0on3i12 £3121 312
AN21@ WAK317 C317% 317
PR211 A0N4RN2 C4R21 An2
AN212 NANA27 (C420 ¢ 420
PA213 1774wA (17743 177470

PR214 177400 M4Ap?: =400
wr215 wRl1dnA C14pag 1400
AR216 0wA3Rwn £360A: 3608
NP217 2201427 C2A4H: 2n40n
AN224a A74001 (74K 74000
AARRSHE C140AKs,TU+3
PR221 17470A C174K3 174079
PAPRA7A C1RQRAEKBHA

nWN222 24747 REGINI LDA {,EGGS+!

AR223 u20176 LDA @,C33
An224 1N6414 SUR& ©,1,SZR
AR225 an2245 JMP 81873
WAa226 nwAR744 . JMP @#IS33



A AQAH MAIM

PA227 ARSE3AS T WATT: WAIT
2234 rn5F2? 1,.,55FK3 ,SSEK
WN231 nnsH7nd T, RCA: LRCLA
WNn232 MUS70R T,RC1: LKCL1
7n238 vad712 1,RC2: LRCL2
234 ne5711 T.RCI3 LROLY
vR235 NAN764 T, IWTE:  LIWT
wer2d6e apelronr T, ADSKS: ADSK
wRa237 «r6a27 ISETS «SET
w240 Ne6nd2 T,SETP: L,SFTP
w241 nabr3s I,.STUPS: SETUP
AR242 vnbIbS Y FHAT  JEHALT
vm243 wehesS T.L0NS  LLOODP
w244 w5557 Y1833 «S343
WAZ45 WHSS6R 1S733 «573
AN246 WHERUE T.S3 - .SK
Pn247 *r6453 TCRLF: CRLF
PR250W uAKIIAM TMESSE MESS
vpA251 raha4d2?2 T, INIS  LINI
AR252 An&6R55 TSTHS STR
0253 6162 T.EHIS  (FHY
rn254 was722 1,003 a0k
PR255 rA5217 TRAN? RAN
no256 KnhH276 IGENS eGEN
PRA2587 P2533IF TRFAD? +RFAD
P26 prd3I11 TWRTS JWRITE
WR26] WAR254 TCHK? «LHECK
P26 undbiI54 IDNS? «DNSEK
AN263 GANAL7 T, LD +LUPD

rah241 (NUSR SETUP=JSR I, ,STUP
PM62ar ,DUSR SETP{=JSR @] ,SETP
wHK242 ,DUSR EHALT=JSR 6] ,EHA
w243 ,DUSR . LONP=JSR eT,L0ON
raan 33y  DIISR NSKP=3d _
#m6253 ,DUSR.  EHLI=JSR eT,.EHI

¥ ¢A6263 ,DIJSR LOOPNDSJSR €I,.LD

np625" MESSAGFE=JSR @ IMESS
nnut247 PCRLF=JSR @ICRLF
WRrA?227 WAIT=3JSR T .wallT - -
AnL23N SSEEK=JSR #]1,SSEK
rre231 RECLAsJSR O] ,RCu
nPpE232 RECLI=JISR €1,RC1
PME233 RECL2=J3R eI, RC2
une234 RECLI=JISR #I,RCS
262355 TTRWTEJSR @1 ,IWT
FAOP236 GANSKcJSR €7,aNSK
WMe246 SEEKsJSR 1,8
wPe25) INTT=JSR €T,TNT

. T em6256 GEMDAT=JSR 6TGEN
nre257 READSJSR EIRFAD
URB26M WRITE=JSR OIWRT
WR6E261 CHECK=JSR 6ICHK
Wr6262 DOSEK=JSR €1N0S--
#P6254 NORWEJSR €I,Nh0

ENT



aBn7

pALNN
neant
nean2
nasnd
naana
fanans
PA4R6
0nanz
wa4qIwv
enaty

nnay2
w413
wn414
nr415

an416
0417
en42n
nr424

nr4a22
naae23
np424
nn429y

kRna26
vna27
wn4a3o
anady

pn432
wma3d
wRr434
nrP435
ne436

®naa3d?
nnasn
nnaal
rna42
nNn443

nnr444
pPR44s
PR4at
nea47
per450

wnast
naqas2
P@R453
fanas4
anass
enas56
emnas7

aMAIN

P0pnenn

6252
N24046
125004
202405
na2aysn
104028
PRE251
DRA4nY
126620
naaysa

nwag2414
ney7eam
nag242
nn6243

nn6241
“635an
pn6242
wa6243

np6241
n63533
Wap24?
nn6243

np6241

W6373)

na6242
ep6243

nne241
n6Mrarn
121404
ne6242
nnoe243

nes241
n61433
1ninps
nR6242
an6243

nne241

n62433 .

1n1and
np624?
nNe243

pn624]
{a2aae
n62033
n65433
122434
PR6242
0n6243

START1

ALl

A2:

Ad:

A43

AS3

AS?

A7

AB3

. SKPB2

+LOC 4an
JSR
LDA
MoV
JMP
LDA
MOV
INIT
JMP AY
SyUBZR -§,1
STA {,DTYPE

PISTH
1,EGGS
1,1,82ZR
Al=2
2,DTYPE
A,0,SNR

SETUP
SKPDZ @
EHALT
LonP

SETUP
SKPBZ @
EnALT
LOOP

SETUP
DSKP
EHALT

LOOP

SETUP
SKPDZ
EHALT
LoOP

DSKP

SETUP

DIA @,R

MOV @,0,SZR
FHALT

LDOP

SETUP

NIR 0,DSKP
MOV @,7,SZR
EHALT
LOOP .

SETUP
hilC @,DSKP

MOV ®,R,SZR

FHALTY

-LogP

SETUP

ADC 0,0
DOR M,DSKP
DIBR 1,DSKP

sSuBz# {,0,SZR

EHALT
LonP

)IF PARAMETERS NOT YET SPECIFIED

100 IT NOW,

PCHECK SELD BUS LINE
ISKIP IF LINE HIGH
JDSKP HAS SELD GROUNDED,

JCHECK SELB RUS LINE
ISKIP IF LINE HIGH
JIDOSKP HAS SELB GROUNDED

JCHECK DISK PACK BUSY
ISKIP IF BUSY @
§“DP BUSY" STUCK ON

$CHECK DISK PACK DONE
JSKIP IF DONE n
$"DP DONE"™ STUCK ON

ICHECK I/0 DATA LINES
J0IA TN DEVICE @

JGROUNDED DATA LINE(S)

JCHECK CA REGISTER FOR
1ZERDS AFTER “RESETY
$POSSIRLE FAILURE OF
JOR THE REGISTER,

"RESET"

JCHECKX DISK ADDRESS REG,
1FOR ZERDS FNLLOWING IQORST
SFAILING REGISTER IC OR
JIPOSSIBLE FAILURE OF “RESETY
JOR "“RESETY §".

JTRY TO LOAD CA WITH

JALL ONES

ILOAD CA REGISTER

JREAD IT BACK

JCHECK "DP DATOB", 4
I"DPNDATIB", CA REGISTER,

‘JAND DATA PATH THRU MUx?'s,



A 008

Z04RN
unahy
PR4R2
¢na6l
wn4hd
WN465
wad66

wudae67
20470
wadzy
Pn4az2
w473
nwnazd4

vea75
R4z 6

.pma77

nas13

wasng
wnsn1
2a502
naSHY

anpbn4q

an505

14
was5n7
PAd10
pas511
7a512

nndt4a
wAS1S
nasi1b

T opeby?

.
d

nwab2n
nns21
pn522

nn523

rR524
nwas525
was26
nns27
AP530
ras5314

$n532

nns3a3
nnd34
wed35
was536
pe537
AR54n
sS4}

JMAIM

Ane241
12000
n62033
N6E43D
125004
pn6242
wne24d

w624y
1A2000
MA3IR3II
nwAr543]
1250114
nRA6242

Anp241
102000
neIndd
nEHA4AD
122414
AnR242
np6243

HWAL?2 4

12000

w2033
ne2677
PAS5433
125a14
wnK242
We6243

AR6241
10n20nkm
NEINP3Y
WR2A77
P66433
1250004
na6242
Wn6243

nn6241
1p252n
ne2m33
P65433
{22414
PrPpe242
na6243

wae241
pa2unon
nwh2733
n65433
122414
npe242
nn6243

A9:

A1A2

Alif

a123

A13¢

Ayd:

ALS:

SETUP

ADC 9,0

DuB ©,DSKP
nIc 1,DS5Kp
MOV 1,1,S5ZR
ERALTY

Lonp

SETUP

ADC @,n

POC @,NSKP
DIA 1,DSKP
MpvV 1,{,SZR
ERALT

SETUR

ADC a,0
NOoC @,NSKp
DIC 1,NSKP
SuB# 1,8,SZR
FHALT .

LoaopP

SETUP
ADC 0,9

DOR @,NSKP
10RST

DIR 1,NSKP
MOV 1,1,SZR
ERALT

LODP

SETUP

ADC a,0

noc #,DSKP
I0RST

pIC 1,DSKP
MOV 1,1,SZR.
FRALT

1.OOP

SETUP

SURZL 2,0
NOR @ ,NSKP
IR § DSKP

"SuR# 1,w,SIR

ERALT
LOnP

SETUP

LOA ?,kB14
DOR @,DSKP
DIR 1,NSKP

SuBa {,0,SZR.

EHALT
Lonp

)

]
JSEE IF DOBR LOADS
JIDISK ADDRESS REGISTER
JLOAD CA REG.
JREAD DISK ADDR REG,
JIT SHOULD STILL BE ALL 8'S

$SEE IF DOC LOADS THE
3CA REGISTER

JLOAD DISK ADDR REG
JREAD CA REGISTER

3JCA REGISTER SKOULD
JREMAIN ALL ZERD

$SEE IF THE DISK ADDRESS
{REGISTER EXISTS ‘

- pLOAD IT WITH ALL 11!S

¢READ 1T BACK
JCHECK REGISTER AND
JDATA PATHS THROUGH

- $THE MUX'S

}SFE IF I10RST WILL

SCLEAR THE CA REGISTER
JLOAD IT WITH ALL 1'S
ICLEAR IT TO ZERQOS (RESET)
JREAD IT WACK

$SEE IF IODRST WILL

JCLEAR DISK ADPRESS
JREGISTEP, LOAD ALL 1'S
JCLEAR TN ZEROS '
JREAD RACK

1(51,52,54,58,ARE CLEARED
$VIA "RESET" THRU "RESET §")

C v -

JTEST CA REGISTER FOR
ISINGLE 1 BITS

JLOAD "CAIS"

IREAD CA REGISTER
JACH=G0O0OD

1AC1=RAD

JTESY CA REGISTER FOR
$SINGLE { BITS
3LOAD'"C514"

JREAD CA REGISTER
JACOA=G0OD

$tAC{eBAD



a 20089

and42
@n543
pas544
en545
@n546
 pn547
eA550

PR5514
nnbd52
enS553
nA554
2n555
wASS56
ens557

en56u
pnrd61
20562
PR5A3
564
AnSES
nasS66

NASE7
- BRS70
pR574
padz2
. w573
an574
aAps735

0576
Rad77
fap6Na
UL
nR6A2
. en6nd
.. en6n4

nae6asd
ARLENE
nwoesn7
pnsie
ha611
nwas12.
na61d

MAIN

wme241
B2Rn6y
n62n33I
n65433
122414
MA6242
ne6243

nwne241
n20A52
n62mn33
Ah5433
122414
wA6242
AR624Y

nee6241
n22pn63
nw62033
n65433
122414
nwneE242
nRE243

an6241
n20064
62733
w6543
122414
AR6E242
w6243

wag241
a2pa65
a627233
n65433
122444
WR6242
pN6243

pn6241
N20066
062733
@65433
122414
ANn6242
nae243

AL6:

A17:

A183

4192

A20¢

A21:

SETUP

LDA @,KB13
DoB @,0SKpP
018 1,DSKP
SUR% 1,2,SZR
EHALT

LoOP

SETUP .
LDA A,KB12
DOR @A,DSKP
DIR {,NSKP
sSuB# 1,6,SZR
ERALT

LoaP

SETUP

LDA A,KB1Y
POB A,NSKP
NDIB 1,NSKP -
SUB& 1,6,SZR
EHALT

“LOOP

SETUP
LDA #,KB1D.
DOB @,NSKP
DIR 1,NSKP
SUB# 1,¢,S2ZR
EWALT

LQOP

SETUP A
LDA ”A,KBS9
DoOB 9,NSKP
0IB 1,DSKP
SuBws {,0,SZR

-EHALTY

LOOP

SETUP
LDA B,KBSB
DOR B ,NSKP
DIR 1,NSKP
SuB# 1,9,S2R
EHALT

LOOP

3TEST CA REGISTER
3SINGLE ¢ BITS
JLOAD "CAp3™
JREAD CA REGISTER
1ACUaG00D
JAC18BAD

)TEST CA REGISTER
JSINGLE § BITS
JLOAD "CAg2H
JREAD CA REGISTER
JACQ=GDOD
$ACisBAD

ITEST CA REGISTER
PSINGLE { BITS
JILDAD “CaAitY
JREAD CA REGISTER
1ACQ=600D
$AC1sBAD

PTEST CA REGISTER
ISINGLE 3§ BITS
FLOAD "CAlpM
JREAD CA REGISTER
1ACA=3GOOD
$AC1=BAD

PTEST CA REGISTER
ISINGLE 1 BITS
JLOAD "CAQM

JREAD CA REGISTER

JACA=GOOD
JAC1zBAD

JTEST CA REGISTER
PSINGLE § BITS
PLOAD M"CABY

JREAD CA REGISTER
$ACQB=GOOD
1AC1sBAD

FOR

FOR

FOR

FOR

FOR

FOR



a A2in

pPodbL 4
ne61s
nae16
neae17
nwa62a
"WAE21
we622

Bwe623
nAKE24
nne2s
PA62E
npo27
NALIN

Lnedd
wRe32
nA63S
rA634
nR63S
rPAEXS
rPAGI7

Ca640
nrndl
nweh42
nre4a3
nwnb44
nae4s
nee6d6

20647
- AR65@A
nALSY
nneEs2

Pr65Rd -

wne54
na65%

PPESK
hWA687
poseER
nno61
NAKB2
vOBR3
20664

MAIN

nn6241
P20067
n62n33
nebv433
122414
nN6242
nn6243

nne241
nopady
61433
NAH433
122414
nRAG242

nn6241
n2pn7y
vAR213J
¥W65433
122414
nWee242
P0p0243

nee241
na2nnyz2
w62233
nh5433
122414
ra6242
WP6243

6241

nw2nraz
NE2033
nes5433
{22414
wn6242
AR6243

npb241 -

n2nm7 4
pe2a33
65433
122414
PR6247
6243

A223

A23:

A24:

A25:

SETUP

LDA Q,KB7
DOR @,DSKP
DIR 1 DSKP
SuR4 1,d,87R
ERALT

LOOP

SETUP

LDAs 2,DSKP
nIB ﬂinSKp
PDIR {,NSKkP
SUR# 1,8,SZR
FHALT

SETUP

LDA 72,KBS
NOBR 7A,NSKP
0DIR 1,0SKP
SURs 1,@,SZR
FEHRALT

Loap.

- SETUP

LDA 2,k84
NOR a,NSKxpP
DIR 1,DSKP
SUBs {,0,SZR
EHALT

LanNpP

SETUP

LGA #,KB3
nOR A,DSKP
DIR {,NSKP
SURe 1,0,87R
ERALT

LONP

SETUP

Lha &,Kp2
DOR A,N8KP
DIB 1,NSKP
SUBRs 1,0,87R
ERALT

LooP

~-10-

ITEST CA REGISTER
FSINGLE § BITS
JLOAD "CA7"

JREAD CA RFGISTER
JACP=GNOD
JACL1=BAD

ITEST CA REGISTER
?SINGLE § BITS
JLOAD nCAGY

IREAD CA REGISTER
1ACRaG0OOND
§AC13BAD

JTEST CA REGISTER
JSINGLE § BITS
sLOAD YCASY

tREAD CA REGISTER
JACKA=GNOD
3AC1sBAD

JTEST CA REGISTER
ISINGLF 1 RITS
ILNAD "CAa"

IREAD CA REGISTER
1ACAZGNON
JAC1=BAD

$TEST CA REGISTER
$JSINGLE 1 BITS
ILDAD “CAJM

IRFAD CA REGISTER
tACA=GNON
JACy{sRAD

JITEST CA REGISTER
PSINGLE § BITS
jLnan vwcaze

JREAD CA REGISTER
PACO=GOON
1AC1IsBAD

FOR

FOR

FDR

FOR

FOR

FOR



A 0011

0R665
ene6G6
na667
ap670
ARA671
ane72
ARG73

en674
nB6735
uae676
@eas77
nA7 00
pa7nl
vA702

Ae703
0a7nd4
pn7a5
aazra6
anz707
eaz1i@
an7141

en712
o713
¥a714
6A7145
waz16
pR717
en720

pn721
eny722
ear23
nn724
8n725
nn726
enz727

w739
nwe731
naz732
Ba733
pn734
@735
n736

«MAIN

an6244
n2nnsa
n62n33
n65433
122444
Pn6242
WR6243

pn62418
172629
62033
R65433
122414
AR6242
PA6243

An6241
fn212n
862m33
765433
122414
en6242
6243

nn6241
A2eA75
n62033
65433
122414
wR6242
"n6243

nR6241
n200a76
862033
165433
122414
206242
an6243

Pn6241%
pwenn7?
ne2n33
165433
122414
nn6242
AR6243

A2813

A293

AJe:

A312

A32:

A33:

SETUP

LDA @,KB1Y
00R @,DSKP
NDIB 1,DSKP
suB® 1,9,SZR
EHALT )
LOOP

SETUP

SUBZrR 0,9
00R @,DSKP
DIB {,DSKP
SuR# {,0,SZR
ERALT

LooP

SETUP

ADCZL @,0
DpB A,NSKP
NIR 1,DSKP

suss 1,0,5ZR.

ERALT
LooP

SETUP

ILLDA @,2814
DOR @,DSKP
DIB §,DSKP
suB# 1,8,SZR
EHALT

LOOP

SETUP

LDA 0,2B13
po8 @,DSKP
DIB {,DSKP
SuB# 1,0,S8ZR
ERHALT

LoOP

‘SETUP

LDA @,28B12
DOR @ ,DSKP
DIB {,DSKP
suB# 1,0,SZR
EHALT

LOOP
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ITEST CA REGISTER
$SINGLE § BITS
JLOAD "CAL"

JREAD CA REGISTER
1AC@=G00D
1ACi{sBAD

JTEST CA REGISTER
}SINGLE § BITS
SLOAD "CAQ"

.JREAD CA REGISTER

JACA=GOOD
FJACi=BAD

ITEST CA REGISTER
ISINGLE @ BITS
1LOAD 177776
fREAD CA REGISTER
JACA=GOOD
PAC1=BAD

JTEST CA REGISTER

$SINGLE @ BITS
ILOAD 177775
JREAD CA REGISTER
7ACO=2G600D
PACI2BAD

JTEST CA REGISTER
ISINGLE @ BITS

-JLOAD. 177773

JREAD CA REGISTER
JACA=GNOD
1ACIsBAD

JTEST CA REGISTER
1SINGLE @ BITS
1LOAD 177767

JREAD CA REGISTER

1ACB=G0OON
1AC12BAD

FOR

FOR

FOR

FOR

FOR



A Ang2

nn737
PN749
nn74y
np742
*A743
pRr744
© PA745

vp746
paza47
pn754
nwa7351
752
w753
rA754

pR7535
eR75A

pR757

va7AN
pn761
na7hR2
nn763

en764
PAa765
Cn766
wnz767
rR77
0771
wa772

an773
w774

" WR775.

nn776
pnu777
rlean
nineg

rPLan2
MRS
ninn4
ninns
winmeé
ninaaz
niaga

JMAIN

rM6241
e20109
n62133
n65433
1722414
npe242?
PR6243

pr6241
pP2n1ut
ne2n33
P65433
122414
nn6242
NAB243

P64
nenta2
ne223d
ne5433
122414
wab242
0r6243

nAE2 41
»2u1n3
Me2033
ne5433
{22414
ANK242
nA6243

pR6241
A2x104
ne2n33
65433
122414
PA6242
na6243

per6241
n2n1e5s
AE2n33
n65433
122414
nne242?
nee243

A34:

A35:

AJ3612

A373

A3B:

A39:

SETUP
LDa @,ZR11
COR @,DSKP
PIR 1,NSKP
SUBH 1,¢,S7R
ENALT

LOOP

SETUP

LDa »,7810
OOR #,DSKP
DIR 1,NSKP
SUrRs 1,#,SZR
EHALT

Lonp

SETUP
LDA 7,289
DOB A,NSKP
DIR 1,NSKP
suBa 1,P,SZR
EHALT

LOOP

SETUP

LDA A,288
DUR @,NSKP
DIR 1,NSKP

SuBs 1,a,S8ZR

EMALT
LnopP

SETUP

LDA @,287
POR A,NSKP
DIR 1,NSKP
SURH® §,#,SZR
EHALT

LONP

SETUP

LDA @,7B6
0QR B,DSKP
PIR 1,DSKP
SUR# 1,0,87ZR
EHALT

LoOOP

ITEST CA REGISTER
ISINGLE @ BITS
tLOAD 177757

JREAD CA REGISTER

JACB=G00D
1AC1=BAD

JTEST CA REGISYER
JSINGLE ZERO BITS
JLOAD 177737
JREAD CA RFGISTER
JACH=GNON
JAC13BAD

3ITEST CA REGISTER
$SINGLE ZERD BITS
ILNDAD 177677
JREAD CA REGISTER
1ACRA=GO0D
1AC18BAD

JTEST CA REGISTER
JSINGLE @ BITS
1L0AD 177577
JREAD CA REGISTER
;ACRsG0O0OD
1AC1=BAD .

JTEST CA REGISTER
ISINGLE @ RITS
1L0AN 1773877
$READ CA REGISTER
JACKUBGOODN
$AC1eRAD

ITEST CA REGISTER
ISINGLE ZERND BITS
JLDAD 176777
IREAD CA REGISTER
JACAZGONON
tACY{sRAD

=12~

FOR

FOR

FOR

FOR

FOR

FOR



A PRLY L MAIN

P1D1] nRE241 A4A1 SETUP )TEST CA REGISTER FOR

n1R12 U2M106 LDA #,285 FSINGLE ZERO BITS
“1013 #6233 DOR @,DSKP 1LOAD 175777

1014 65433 DIR 1,DSKP IREAD CA REGISTER
wiM15 122414 SuB# 1,4,SZR JACO=600D

PLe16 nn6242 EHALT : JAC1eBAD

11017 #A6243 LOOP ,

NIR2Y AM6241 A41: SETUP JTEST CA REGISTER FOR
win2y A201a7 LDA #,2B4 ISINGLE @ RITS

niB22 062033 NGB A,DSKP ILOAD 173777

WIn23 A65433 PIR 1,DSKP JIREAD CA REGISTER
Wim24 122414 SUR¥ 1,0,SZR  ACUE=GOOD

p1025 an6242 EHALT JAC1sBAD

w1026 BR6243 ~ LOOP :

n19227 AMG241 A42: SETUP ITEST CA REGISTER FOR
AIA3IN p2niin LDA @,783 ISINGLE # BITS

21031 p62n33 DOR A,NSKP 1L0AD 167777
- 91932 165433 NiR 1,NSKP - JREAD CA REGISTER
WiM33 122414 suB® 1,0,SZR 1ACO=G0OD

N1n34 pn6242 EHALT 1AC1=BAD

1035 An6243 LonP : .

1036 AN6241 A433 SETUP JTEST CA REGISTER FOR
Win37 n2n111 LDA #,7B2 }SINGLE ZERO BITS
wi1n4n 062033 - NPpB %,DSKP ILNAD 157777

P1u4al N65433 NIR 1,NSKP JIREAD CA REGISTER
142 122414 SUR# 1,@,SZK 1ACO=600D

nina3 ¥n6242 © EHALT 1AC1eBAD

Winda4 nP6243 LooP

windh nn6241 Ad44: SETUP JTEST CA REGISTER FOR
W1n46 02n112 LDA ®,7BY 1SINGLE @ BIT

01nda7 062033 POB A,NSKP ILOAD 137777

1258 N65433 "~ DIR {,NSKP JREAD CA REGISTER
‘1951 122414 SUB# 1,0,S2ZR 1ACAEG00D

01052 NAE242 .EHALY }AC13BAD

~Q01P53 Pn6243 LOOP S

1054 nA6241 A4S SETUP JTEST CA REGISTER FOR
#1055 1n2220 ADCZR #,0 ISINGLE ZERO BIT
0156 062033 NOB A,RSKP JLOAD #77777

1257 765433 DIR 1,NSKP JREAD CA REGISTER
1060 122414 suR# 1,08,SZR JACA=G00D

nig6l an6242 - EHALT JACL=BAD

PIN62 NA6243 LOOP

-13-



A 214

RN A )
n1r6a
viess
W1nR6
PLO6E7
niezo
nin7y

v{n72
w173
1p74
S Vi1n7d
viaz6
p1A77
w1100

w110y
wy1n2
7n1143
#1104
#1125
ny10a
w1107

1110
wiitt
w1112
w1113
. 1114
“1115
211406

vi117
nL12a
ny121
71122
n1123
nt124
w1125

n{126
n1127
21134
1131
21132
01133
n1134

JMAIN

pre241
1p252n
N63N33I
M66433
122414
nwpo6242
PR6243

nn6241
A20060
peIR3I
NREAIY
122414
nr6242
pM6243

un6E241
n2unns g
ABINSI
Mn66433
122414
nne24?
wWnE243

PAG241%
W20ne2
nE3IR3I
Me6d3d
122414
fn6247
nn6243

NA6241
noNN63
ne3IA3I
NEB43T
122414
w6242
Hna6243

pPA6241
nwaumbd
PEIA3J
ne6433
122414
Ne6242
hne24d

A46?

Ad7:

4483

Ad49:

AS50:

A51:

SETUP

SuUBRzZL m,0
noc a,NSKP
NIC {,NSKP
SR8 §,0,S82R
ERALT

LenP

SETUP

LDA A,Kp14
bec #,DSkp
NIC 1,NSKP
SunRa 1.“9529
EmALT

LooP

SETULP

LDA @,¥B13

noc a,NSKpP
DIC 1,NSKP
SuBR# 1,n,87R
FRALT

LONP

SETUP

I.ODA 2,kB12
POC 2,DSKP
NIC 1,NSKP
SURa 1,8,87R
ERALT

LaNP

-SETUP

LDA @,KB11
nOC @,NSKP
NIC 1,NSKP
SUR% 1,#,S7R
EHALT ’
Lonp

SETUP
LA A, KBL®
DOC ©,NSKP
DIC 1,NSKP
SUR& 1,4,SZR
FHALT

LOOP

-14-~

JTEST DISK ADDRESS
§FNR SINGLE § BIT
JLOAD "scin

JREAD BACK
1ACRsGNON

$AC1sBAD

$TEST DISK ADDRESS
IFOR SINGLE § BITS
$}LOAD “sc2"

IREAD BACK
1AC2=G0OON

$AC1=BAD

JTEST DISK ADDRESS
JFOR SINGLE 1 RITS
JLOAD "SCaM

IREAD BACK
FACASGNOD

3AC1=BAD

ITEST DISK ADDRESS
iFOR SINGLE 1 RITS
’LnAD "SCB"

IREAD BACK
PACO=600D

:AC12BAD

ITEST DISK ADNDRESS
1FNR STNGLE § BITS
JLOAD wsyn

:READ RACK
1ACA=GNOD

JAC1=BAD

PTEST DISK ADDORESS
JFOR SINGLE 1 BRITS
sLOAD "s2n

!READ BACK
PACA2GNOD

1AC1aBAD

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER



A 0015

. e

1135
n1136
01137
w1149
01141}
1142
n1143

21144
#1145
n1146
w1147
6115@
w1151
e1152

71153
©v1154
n11585
01156
01157
21160
n1161

w1162
01163
01164
P1165
n1166
01167
p1170

01171
n1172
©1173
01174
013175
P1176
n1177

P1200
wie2ai
ni12e2
w1203
81204
nia2as
w1206

«MAIN

006241
H2A065
no3m33
n66433
122414
BR6242
wp6243

nne241
A2p0G8
pe3n33
66433
122414
nMe242
Br6243Y

nwae24y
na2nn67
A63IN3Y
P66433
122414
wR6242
an6243

ens241
n2u07 R
n63033
66433
122414
rR6242
VA6243

AR6241
n2na71
A63733
PE6433
122414
AN6242

nR6243 .

an62414
naoaz2
63033
R66433
1224114
pR6242
an6243

A521

A53:

A543

A55:

A56%

A573

SETUP

LDA @,KBS
DCC B,DSKP
DIC 1,DSKP
suB# {,08,SZR
EMALT

LOOP

SETULP

LDA @,KB8
noc 0,DSKp
DIC §,DSKP
suBs&s {,4,SZR
EHALY

" LDOP

SETUP

LDA 9,KB7
DOUC @,DSKP
DIC 1,0SKP
SuBs 1,0,S5ZR
EHALT

LOOP

SETUP
LDA #,KB6
DOC @,DSKP
PIC 1,DSKP
SUB# 1,@,SZR
EHALT

LOOP

SETUP

LDA @,KB5
DOC ©,DSKP
DIC 1,NSKP
SuB# 1,0,SZR
EHALT

LOOP

SETUP
LDA @,KkB4
oocC @,0SKkp
DIC 1,NSKP
EHALT
LOOP

-15-

JTEST DISK ADDRESS
JFOR SINGLE { BITS

JLOAD "S54V
JREAD IT BACK
1ACB=GO0OD
1AC1=BAD

}TEST DISK ADDRESS
JFOR SINGLE 1 BITS
. ILOAD

nggh
JREAD IT BACK
JACG=G00D
JAC18BAD

ITEST DISK APDRESS
$FNDR SINGLE 1 BITS

JLOAD "HDLW

- JREAD IT BACK

$ACA=GOOD
$1ACL1=2BAD

JTEST DISK ADDRESS
JFOR SINGLE {1 BITS

PLOAD "HD2M
JREAD RACK
$ACOBGOOD
3AC1sBAD

JTEST DISK ADDRESS
JFOR SINGLE 1 BITS

JLOAD "HD4"
SREAD IT BACK
1ACO=G00D
JAC13BAD

JTEST DISK ADDRESS
JIFOR SINGLE {1 RITS

JLOAD "HDB8"
JREAD IT BACK
1ACO=600D
1AC{=BAD

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER



A AQL16 MAIN

n1207 WN6241 A5818 SETUP JTEST DISK ADDRESS Rssxéysrﬁn
n121¥ nanm73 LDA ”,KB3 JFOR SINGLE § BITS -
01211 63033 DOC @,DSKP ILOAD "HDIG6"
P1212 ©66433 DIC 1,0SKP JIREAD IT BACK
v1213 122414 SuR% 1,9,SZR JAC@2GNOD
ni2{4 ra6242 EMALT sAC18BAD
‘®w1215 An6243 LONP
n1216 Wn6244 AS59: SETUP 1TEST DISK ADDRESS REGISTER
R1217 020n74 LhA 7,KB2 IFOR SINGLE § BITS
n1222 M63INII noc »,0SKP 1LOAD "FORMATY
S p1221 w66433 DIC 1,DSKF JREAD IT BACK
21222 122414 SUB®. 1,0,SIR . 1ACASGOOD
P1223 BRrpR4? EMALT $ACIoBAD
v1224 unE243 LGOP
n1225 AN6241 A6A3 SETUP $TEST DISK ADDRESS REGISTER
#1226 n2an54 LhA @,kB1 $FOR SINRLE 1 RIT
71227 w63A33 nat- 2,DSKP 1LOAD D1V
#1230 66433 NIC 1,NSKP . IREAD IT BACK
w1231 122414 - SuBw® 1,8,SIR  1ACA=GOOD
#1232 w0642 EHALT JAC1=BAD
71233 An6243 LCoP : .
n1234 APER41 A6 SETUP JTEST DISK ADDRESS REGISTER
#1235 102620 SURZR @&,q 1FOR SINGLE 1 RITS
n1236 NE3INII nEC @,NSKP  ° 3LOAD "pav
#1237 M66433 PIC 1,DSKP SREAD IT BACK
n1240 122414 SuUBYy 1,9,S2ZR ;ACR=G0ODD
‘71241 nA6242 EHALT PAC1EBAD
w1242 HRA6243 Lonop
n1243 uPr6241 A62: SETUP ITEST DISK ADDRESS REGISTER
n1244 182120 ADCZL Q2,0 1FOR SINGLE @ BITS
11245 W63N33 nocC M,DSKP 1"SCy"s
71246 B66433 DIC 1,0SKP . JREAD THE REGISTER
n1247 122414 SURE 1,8,SZR 1ACA=GOON
n1250n AR6242 FHALT -~ JAC1EBAD
n1251 ANR6243 LOOP
P1252 MA6241 A63: SETUP $TEFST DISK ADDRESS REGISTER
71253 n2um75 LDA #,7H14 IFDR SINGLE @ BITS
w1254 W63n33 noc #,NSKP puscan = p
#1255 0A6433 DIC 1,DSKP IREAD REGISTER
w1256 122414 SUR& 1,8,52R JACPaGO0ON
1257 ARR2472 FHALTY fACIaRAD
A1268 NA6243 ©ooLone

-16-



Al

A RGYL7

nizei
"1262
n1263
N12A4
w1265
N1266
ni267

n127a
81271}
nwiaze
ni2zd
01274
n1275
n1276

"1277 .
ni3nn
BINIZDY
e13m2
n1303
ni3n4
P13R35

nL3nG
ni3nz
©wid1o
13114
BP1312
ni131d
a1314

@1315
#1316
21317+
@1320
n1321
21322

81323

21324
n1325
21326
w1327
PL33n
01331
w1332

MAIN

nn6241
N20n786
we3nJY
P66433
1224144
wn6242
PP6243

nR6241
wW2an77
pEIN3I
n66433
122414
An6242
Pn6243

ANG241
a22014M
Me3IN3J
266433
122414
nR6242
PA6243

pr62414
novion
neIN3J
266433
122414
np6242
an6243

nn6241

n2n102
NE3N33
66433
122414
ARN6242
PR6243

pP6241
na2n1nd
n63A3I
nE6L33
{22414
An6242
pR6243

A64t

4652

A663

A67:2

A682

4693

SETUP

LDaA @,7813
por @,nSKp
DIC {,DSKP
SuURa 1,0,8ZR
EHALT

LODP

SETUP

LhA a,7B12
poc @,DSKP
npic 1,DSKp
SuBR# 1,4,SZR
EHALT

LOOP

SETUP

LDA #,2R1)
Doc ¢,DSKP
DIC 1,DSKP

SURs% ipb'SZR‘

EHALT
Lonp

SETUP

LDA n,72B10
DOC @,NSKP .
PIC 1,DSKP’
SUR& 1,4,S8ZR
EHALT

LOOP

SETUP

LDa 2,289
poc a,NDSKP
DIC 1,NSKP:
Suly 1,8,S7R
EHALT

LoOP

SETUP

LDs 2,7B8
poc 9,0SKP
DIC §,0SKP
SuUR4 1,@,82R
ENALT

LOOP

4

ITEST DISK ADDRESS REGISTER
IFOR SINGLE @ BITS

pNSC4" n @

JREAD REGISTER

JAC@=GOO0D

JAC1mBAD

17~

ITEST DISK ADURESS REGISTER
JFOR SINGLE @ RITS

,Nsce“ a @

JREAD REGISTER

1ACO=GN0OD

1AC1=BAD

ITEST DISK ADDRESS REGISTER
'FOR SINGLE @ BITS

jrsyt = @

JIREAD REGISTER

}ACO=GNDD

JAC{8BAD’

ITEST NDISK ANDDRESS REGISTER
tFOR SINGLF ZERD BITS

,llsz.l s 0

JREAD IT BACK

JACGAaGO0D

1AC1=BAD

ITEST DISK ADDRESS REGISTER
JIFOR SINGLE ZERO BIT

’|‘54l| s .m

IREAD IT BACK

JACG=G00D

1AC12BAD

JTEST DISK ADDRESS REGISTER
JIFNR SINGLE Z2ERO BITS

’"58" s A

JREAD IT BACK

PACG=G00D

JACl®BAD



A AR

»1333
n1334
Pn133d
w1336
wid37
V1344
v1d41

n1342
81343
n1344
»1345
n1346
»1347
21359

»1351
w1382
21353
©n1354
w1355
w1356
r1357

"H136K
r136y
r1362
rP1363
w1364
w1365
ni13K6

w1367
ni1d7ae
»1371
w1372
1373
1374
n13d7os

V1376
nwy1az7z
wiaap
w1401
21402
w1403
ny{4anda

JMAIM

naob241
wopIra
vEJIN3Y
"WA6E43A
122414
Nne242
w6243

nrH24¢
na2y108
ne3N3I
Nn66433
122414
wWRA6242
na6243

nPe241y
w2nivh
NESN3T
NE6443
122414
nwpe242
PNH243

wnh241y
nauyn7z
A63IMII
NEBASI
122414
AnE2472
nre243

Bn6241
noayin
PARINII
WE6433
122414
n06242

A7Q:

A71}

A72}

A73:

A74y

nP6243

ite241
222111
[LSRYZINK)
1Y Y- R
122414
naKR242
PN6243

A75

SETUP

LCA @,78B7
noc a,DSKP
PIC t,NSKP
SUIRY 1,9,SZR
FHALY

LoOP

SETUP

LDA ®,7B6
NOC ©,NDSKP
nIC 1,NDSKP
SUBR& {,6,SZR
FRALT

“LonP

SETUP
LGA ©,785
nOC A,NSKP
NIC 1,NSKP
SURE 1,4,S2ZR
ERALT

Lonp

SETUP

Lha ©n,784
nnc A,DSKP
DIC {,DSKP
SuURe 31 ,0,S7R
ERALT '
Lonp

SETUP

LDA ®,7R3
NOC ©,NSKP
nNIC 1,NSKP
SLRY §,0,S7R
ERALT

LOOP

SFTUP

Lha @a,262
nDoc #,NSKP
DIC {,NSKP
SUR% 1,4,S2R
FrALT

LOOP

LENT

-18-

[}
JTEST NISKk ANDRESS REGISTER
JFOR SINGLE ® BIT
'nHDxll = p
JREAD JT BACK
$ACARGNOD
$AC13BAD

-3TFST NDISK ADDRESS REGISTER

IFNR SINGLE @ BIT

T JUHD2Y = ®

JREAD IT BACK
$ACB=6G00OD

" pACY13RBAD

§TFST NISK ADDRESS REGISTER

IFNR SINGLE ZERO BITS
JUHD4AY = ¢

JREAD IT BACK
saCv=G0DD

$ACL1=RAD

$TFST DISK ADDRESS REGISTER
IFNR SIMGLE & RIT

CJ"HDBY =

IRFAD TT BACK
1ACHaGO0ON
1AC1=BAD

ITEST NISK ADDRESS REGISTER
JFOR SINGLF @ RIT

J"HDIG" £ @

IRFAD IT BACK

JACA=2GO0D

JACY13BAD

PTEST DISK ADDRESS REGISTER
1FNR SINGLE ZERO BITS
IMFORMATY = @

IREAD TT BACK

JACU=GO0ON

JAC12BAD



IR R

n1ansd
ni1406
e14a7
a1419
fnt41}
n1412
w1413

£1414
n1415
#1416
ni4t7
21420
n1421
n1422

71423
r1424
71425
21426

‘21427 -

01430
n14d1}
w3432
$1433

p1434
71435
21436
#1437
pL4a4din
n144y
P1442
¥1443

v1444a
‘1445
1446

21447

@1450
714514
n1452
w1453
n1a54
n1455
w1456

+MAIN

PE6241
n2n112
6637233
¥w66433
122414
PR6242
an6243

ANb6241
{n2220a
63733
P66433
122414
wa6242
pRr6243

1n24nn
en6237
A62A33
P65433
122414
@n6242
wn6243
171404
nen771

nn6237
n63MRII
n66433
122414

na6242

HWR6243
101404
ann771

26241
182400
R R
n72m33
n72033
72033
ne2m33
n65433
125004
0wn6242
PR6243

A763

A77:

A78:

A79:

ABQ S

SETUP

LDA @,28¢
DoC @,DSKP
DIC 1,DSKP
SUB® 1,0,SZR
EHALT

LoOP

SETUP

-ADCZR 0,0

noc A,NSKp
nIC {,NSKP
SuB# {,@,SZR
EHALY

LOOP

SUR m,Q

JSR e@ISET
DOR @,DSKP
CIR {,DSKP
sussg 1,8,S7R
ENALT

LOQP

INC @,2,S2R
JMP =7

JSR @ISET
NOC P,NSKP
hIC 1,DSKP
SUB# 1,4,52R
FHALT

LoOP

INC ®,0,52R
JNP o7

SETUP

S 0o, n
LDA 2,RITY
poB 2,NnSKP
DOR 2,NSKP
DOB 2,DSKP
DOB @,DSKP
DIR §,NSKP
MOV 1,1,52R
EHALT

LoOP

"JLOADN ZERO,

ITEST DISK ADDRESS REGISTER
JFOR SINGLE @ BIT
1"o1" = @ :

- JREAD IT BACK

$ACOsGOO0D
$AC1=BAD WORD

JTEST DISK ADDRESS REGISTER
$FAR SINGLE ZERPO BIT

1hDR" 3 0 :

JREAD IT BACK

1ACR=G0OOD

JAC1=BAD

JCHECK CA REGISTER,
1POSSIRLE PATTERNS
JLOAD CA :

IREAD IT BACK
1ACO=GNOD

1AC13BAD

700 IT ONLY NNCE FOR EACH PAT
INEXT PATTERN

ALL

JCHECK DISK ADDRESS REGISTER
7ALLL PNSSIRLE PATTERNS
JILDAD/READ BACK

1ACR=G00D

1AC18BAD

INEXT PATTERN

ISPECIAL TESY FOR 8291
1IC PACKS, SET RIGHTMOST
$BIT IN EACH PACK WITH
13 SUCCESSIVE LOADS, THEN
MARGINAL
JPACKS WILL HOLD THE "i",

JTESTING CA REGISTER
JACABGOOD
JAC12BAD

-]9=-



a 0020

n1457
n1460
nid61
w1462
"1463
w1464
‘P146Y
n1466
n1467
1wid7n
“wid47}

w1472
1473
1474
1475
wiaz7b
w1477
withop
nisnt
niHu2
A15r3
nisvng

1505
1506
w1507
. w1s1n
71511
»n1H12
nid1d
1514
niHtd
21516
91517‘

ALH2y
n1521
ni1s522
n1529
n1524
w1h2h
nyh2o
#1527
71532
r1531
w1532

MAIM

WNE241
1p24un
N3INE3IH
n72033
n72033
n72033
nE2233
ne5433
122414
6242
nae243

nne241
{n24na
ninidsa
n72m383
w72m33

AB{3

AB2:

n72433 -

ne2233
Mne5433
122414
nwab24?
nA6243

nne6241

1n240a

nini1az
n72233
n72033
n72mr33
nwe2033
n68433
122414
WAR?242
nwpe24d

nMue241

102400
231134
w73n033
a73m33
w73n133
We3IMN33
*AARA3Y
122414
nwmreo242
nee243d

AB3:

Ag4:

SETUP

SUR @,a
LhA 2,B1IT2
008 2,DSKP
NDOR 2,DSKP
nnR 2,NSKP
vl a'DSKP
DIAR 1,DSKP
SURa §,0,52ZR
FraLT

Lonp

SETUP

SR ©,n
LDA 2,RIT4
POR 2,05KP
NPOR 2,DSKP
NOR 2,NSKP
NOR #,NSKP
DIH 1,NSKP
SUR4& 1,4,S87kR
ERALT .
LOne

SETUP

SUR 2,m
LDA 2,RIT8
POR 2,NSKP
nOR 2,NSKP
NOR 2,NSKP
PNR @,NSKP
RIR 1,NSKP
SUR& 1,4,SIR
FRALT

Loop

SETUP

SR 2,0
LA 2,RITY
neoc 2,NSKkp
rPocC 2,NSKP
peec ?2,08KP
bDor. 2,DSKP
PIC 1,DSKP
StUBa {,0,S7R
FHALT

LooP

4
1SPECIAL TEST FOR 8291
)IC PACKS, SET POSITION 2
J(PIN Q) IN EACH PACK WITH
33 SUCCESSIVE LOADS, THEN
JLNAD ZERDS, MARGINAL
JPACKS WILL HOLD A "g"

JTESTIMG CA REGISTER
JACAEGNOD
§AC18BAD

1SPECIAL TEST FOR 8291

11C PACKS. SET PDSITION 4
J(PIN 2) IN EACH PACK WITH-
73 SUCCESSIVF LDADS, THEN
JLDAD 7EROS, MARGINAL
JPACKS WILL HOLD A "1v,

JTESTING CA REGISTER
JACR=600D
JACY{=BAD

JSPELTIAL TEST FNR R249%

1IC PACKS, SET PQSITION 8
P(PIN 12) IN EACH PACK wITH
73 SUCCESSIVE LOADS, THEN
1LOAD ZERQOS, MARGINAL
JPACKS WILL HWOLD A m"gn

JTESTING CA REGISTER
PACAEG00D
PAC1=BAD

§SPECIAL TEST FOR 82961

$IC PACKS, SET POSITION
J(PIN 5) DOF EACH PACK WITH
13 SIICCESSIVE LOADS, THEN
JILOAND ZEROS. MARGINAL
JPACKS WILL HOLD A "i",

PTESTING DTSK ADDR REG,
JACH=G00OD
FAC1=BAD

-20-



a Bnndy

n1533
n14534
N5
r1536
V1537
P1540
w1541
1842
'(‘1546
1544
w1545

vwidéo
w1547
#1552
1581
#1552
1553
k15584
155
ALAN6
w1587
r156E

MmIhE61
21562
71HA3
w1564

w156t

vwihhd
w1567
R107¢
n14571
“wih72
1573

fih7a
ninzs
0158576
21577
z{nMin
wiednm
“w1Kn2
niend
T16m4a
N W R
vihirh
CInGT
vitnip
ris1d
A1r12
n1AR13
vinid
f1615

JMAIN

Wre24d1
1A240n
nin13s
Bv73033
w73n33
v73Mn33
WAa3Indly
PEBAAR
12241 4
WAt242
i23A243

vhb241
122470
T IR Y
w7 3insy
“73m33
173153
vAJRAY
MAHA4JA
122414
wARDA4D
wen243

LPR241%
1024wve
3N 37
(73033

73033

w73n33
WAINYI
AARAAA]
122414
nve2492
CrH243

nPA 47
wav4ed
wz2414n
rne24p
VAHRNA
AR14383
122415
wne242
(6243

Na773

wour72
vidp1zd
1434¢v5H
ahans
244154
142415
APAT T
Nnpna762

AB5:

A86:

AB7:

Ri.t2

NPA

SFETUP

SR &, n
LDA 2,R1T2
NOC 2,NSKP
nec 2.,NDSKP
neC 2,NSKP
NNC @,NSKP
nic 1,NsSkp
Suke §,4,SZR
EHALT

I.nOP

SETUP

SR 2,n

Lha 2,RIT4
noc 2,NSKp
0GC 2,NSKP
r'ﬂf' Q'DSKP
naec 2,NSKP.
NI 1,nsSKkp
SURm 1,»,S7R
FrRALT

LonpP

SETUP

SUR M,
LA 2,RITH
Dol 2,084P
nDoC 2,NSKP
npt 2,N5KP
nor A,NSKP
nIcC 1,NnSKP
Si'tRa {1 ,2,S8ZR
ERALT

Lone

LA n,KNNA
STA 24,R1,1

LGA t,C2525

SETP1

1,0

NIR @,NSKP
StRa 1,0,5\K
FHALT

Lonp
187
LDA

R{,.1
*,R1 .1
Lna 2,077
AND 2,d,SKNR
JmpP R?

I.LDA 2,0DS5K
SiiRa 2,0, SNK
JmP RY L2

JMP RBl.1=1

:

-21-

ISPECIAL TEST FOR B20{

JI1C PACKS,
F(PIN Q)

$3 SUCCESSIVE LGAUDS,

PLNAD ZERQS,
JPACKS

wiILL WETAIN A

SET POSITION 2
(J)F EACH PACK WITH

THEN
MARGINAL

“1"‘

STESTING DTSK ADDR REG.

tACR=G00D
sACi=BAD

$SPECIAL TEST FOR H291

1L PACKS,

SET POSITION 4

$(PIN 2) OF EACH PACK WITHK

i3 SUCCESSIVE LOADS,

$LOAD 7EROUS,
iPACKS wILL

RETAIN A

THEN
MARGINAL

lll'l.

STESTING DISK ADDR REG,

PACRELNA0D
JAC1=BAD

}SPECIAL TFST FDR R291

tIC PACKS,

13 SUHCCESSTVE

sLnan ALL 7ZEROS,
willL PETAIN 4

1PACKS

SJTESTING DYSK
JACh=GORN
3ACY =RAD

SeT POSITINON B
P(PIN 12 NF EACKH PACK

WITH
ILOAUS, THEN
MARGINAL
I|1|l'

ADDR REG,

SCHECK FNR ILLFGAL
sNDFVICE SELECT 8Y
INDTISX PACK CNNTROL

tPFRFQORM

"pARM

TD FVERY

JOTHFR DFVICF ADDRESS

P AMD CHECK
FEACH TIME TN

21T RECOGNTIZFD THE

NSKP

SEF
"DOR",

1CNDF FRNM HFKRF NN IS
PFOR OINCREMEMTING TO
¢NEXT DEVICE ADDRESS



A 02?2

virth
rIni7
1 n2il
wie?l
(AN TN V)
< v1AK2$

vin24
w1e2h
21A24
1627
ALY,
“1h3
viod2

#1683
#1034
U TR T
¢t1e0ds
“1nd7
vindyv
vindal

LY RA42
vihald
irda
DI64)
'vlﬁdn
;“hﬂ?

R LYY
W01
b KV
Ny AR}
witr R4
vinSh
PIRSH
uihRs7
LT

REN 101
2 Nalals
Y1663
PRV W
A okhH
() ~K6
riER7
L HET7 A

SMAIN

o241
207 e
*€1133
NE3433
tRe253
VER2H3

*hn241
122070
61133
HwARN233
ARSR 31
AREBR2HK 3
wPE263

wAK2 4
W7
ey 133
NRP2R77
A63533
WAR2YH Y

MARD2AQ

BRAR24
whadyl
L2 R
107404
PPR242
vtk 43

nrk24a1
120Gy
|’.52':“')3
RLRIZKRY
MALAATR
DPAD1R
127414
with?242
aNh2ad

Art241
NPiamT e
vh11 33
CRALII
n2aArl

128415,

WANPS3
JOCR203

H2?

R4

RH 3

SETUP

LA 2,C1v0n0
nras W.USKP
SKkPhN DEKP
FRLT

Lonpn

SFETUP

Lva ,Cl0ouwn
NEAS »n,NSKP
HINC 13SKP
SKkPE?7 NSKy
Eri T

Lnnpn

‘SFTUQ
LA 24,1200

NPNAS L,USKRP
THRST
SkPR7 NSKP
FHIT
L.unpn

Sk TP

NIa 1,08KP
LT N,R3500
AnD 7 ,1,5879
FHALT

tLenp

SFTUR

ArrG A,ce

Pk A, DSKP
NGC A,NS8KP
NIA {,N8KP
L4 ,N8hk0
anihg »,1,S7K
FrALT

LNy

Se TUF

Lha ¢&,C1 A0
NOasS £,1SxP
D18 1,N8%p
Lia ©u,KhH
ANDE 1,1, SNk
FriLT

| 0PD

-22-

'
JSFE IF (S) PULSE WILL SET
INDP RKUSYY,  START A
;SFEK
FSKIP IF "PP BUSY® = |
$CHECK "DP START", "DP wUSY",
$"SELR" NC GATF, :

ISEF 1F (C) PULSF WILL CLEAR
1"NP AUSY", START & SERK,
7t THEN CLEAR

sCHECK "CLFaP®

§SFE IF TORST wWILL CLEAN
IUDP BLISY", START A SEFK,
§ ThnFn CLEAK 1T

!CHECK

"RESET", "CLEAR®

sCHECK TN TMNSURE THATY
FALL SFEXING FF'S ARE
SCLEARFD HY TORST
PACIZRAD SFEKING

3STATUS FwnM DTA,

JCHRECK DNATA THRI MUY

ICHECK FNKr PROPER
FIMPHT DF STATUHS THRI)
{THE MULTIPLFXPRRS TO
PTHE DATA RUSS 00 GATES

.

$SFEXKTHG STATUS O«
AL SHGHLD BRE ZERND,

PTRY TN SET "SEEKING v
JVTA (S) PhLSE

FUNP START" SETS
JCHECK M"ADAPTER SkL™,
PAND "START SEFRM

"STAKTY
":’F_EKN

(AC1)=STATUS



A AR23

"1671
»n1672
V10673
vih74
ri1hw?75
w1676
W1R77
v1720u

R WAL
n1702
nE704
n17%4
v170h
-4y 706
ay{797
M7
“171}
n1712

vi713d
ni714
U WA K
a1718
1717
"y72n
1721
w1722
w1724
w1724
wi72%
n1726

w1727
v1739
1731
ny732
w1733
#1734
w1735
#1736
n1737
B17 4w
w1741
w1742

JMAIN

¢$rpP4d
n2ue72np

WA1333 S o7~ ~D0AP V,0SKPw

w2407 1
nenaiyl
124415
"n6253
nRra263

WAR241
V26270
AHE13II
w7433
nenn7z
1M2421AK
147400
122414
MAR253
rre26d

wAn241
“20m54
A63R3J
nauweza
1A1333
a7n4a33
n24216
npn7n
14740n
122414
PAB25Y
MA6a2063

1np24dy
102A2
aR3INSA
no2np7 e
n61333
n2u43)
$n24216
nW24re7
147400
122414
AR6E25N
wahr263d

RA

(to2 2

R9?

RiIAZ

R113

SETUP
LDA n,Ci1000
*LPhA 1,KBS o
N1A W,NSKP
ANDY {,0,SNR
EHLT
LONPN

SETUP

LhA @a,Ciaha
DDOAP ﬁoDSKp
DIA 2,DSKP
I.ha @ ,KBS
LbU4 1,C3600A
AND 2,9

SUH& 1,3,82R
ERLT

LOnPD

SETUPR

LDhA M, KH1
noC 2,NSKP
LDA @,Cl0un
NOAP ©¥,0SKP
DIA 2,DSKP
LDA 31,C36020.
LDA @,KB6
AND 2,1
SUBs 1,0,SZR
FRLT

LGNPD

SETUP
SURZR @,0
nOC #,NSKP
LDA @,Clenn
DLAP V,DSKP
PIA 2,DSKP
Loa 1,C3Rpn -
LDA ©@,KB7
AND 2,1

SUR% {,n,SZR
FHLT

LonPn

-23=

N (]
JTRY TO SET "SEEKING ©"
IWITH A (P) PULSE

AL

JCHECK "np I0P"
$SET LINE TO "STARTM

JCHECK UNIY SELECTION

JSTARY UNIT @ SEEKING

$AND VERIFY THAT NO

JOTHFR UNIT SEFKS,
§AC2=STATUS NDURING SEEK -
sAC1=BAD SFEKING STATUS
PACA=GOOD

JCHECK UNIT # DECODER

JCHECK UNIT SELECTION 1
ISTART UNIT § SEEKING

$AND VERTFY THAT NO

IDTHFR UNIT SEEKS,
1AC2sSTATUS DURING SEEK
;AC{=2HAD SEEKING STATUS
FACU=GOON

JCHECK UMIT & DECODER,
IVUNIT 1", AND USEEKING (M

{CHECK UNIT SELECTION
ISTART UNIT 2 SEEKING AND
JVERTFY THAT NN DTHER -
JUMIT SEEKS

$AC23STATUS DURING SEEK
JAC1eBAD SEEKING STATUS
PACAZGOON

ICHECK M"IINIT 2",
I"SEEKING 2



A Bp24 sMAIN
[}
11743 aMh241 R12: SkETYP JCHECK UNIT SELECTION
*1744 W24725A Lha 2,014pK ISTART UNIT 3 SEEKING
1745 630483 nac A,NSKP JAND VERTFY THAT NO
V1746 upnaaze LA B,C1annm FOTHFER UMIT SEEKS,
1747 nA1333 NNAP w,DSKP TAC2eSTATUS NURING SEeX
. B1785v A70u4d33 Nia 2,NSKP $AC1=RAC SEEKING STATUS
v1751 w2421A LA §,C36vm JaCu=G00Nn
R1752 A2¢PHA | LhaA 2,Kn84 ICHECK M"UNIT 4", AND
1753 14740 AMD 2,1 I"SEFKING 3"
01754 122414 SiiRa 3 ,¥,S7Tw
vi755 np253 FKLT
1756 Ukno6d Lt onNEn
#1757 Ave241 R13S SETUP $CHECK THE "LLEARM
At7 KA 182527 SHRZL 2,2 sRFSFT QF “"SFEKING @",
wi7681 PRK232 SSFEK $STARY UNIT ¢ SEEKING
N17K2 BEND33 NINC NSKP $ISSUE (C) FULSE
WIZRS w2127y LhaA A,KnS
1764 1wRadl N1s 1,NSKp sRFEAD STATHS
vi7ZhBh 117404 AND 2,1,82R INSEFKTHG 2v BIT NOT
. 1766 MPr62DY ERLT JCILLEARFED vY (C) PULSE
v37FR7 RARPAA (Ml dy :
1770 200241 R14: SETUP sCHRECK THE "CLFARM®
v1771 “3p2er I.bA 2,K814 SRFSFT NF "SFexING 1"
21772 #Rs230 SSFEK JISTART UMIT § SEFKING,
#1773 whRn2d3 NIDC DSKP sISSUE (C) PULSE
{774 werna7A LA G, KRE IRFAD STATUS
1775 whR4433 nia 1,NSKpP JUSEEKING 1" BTT NNT
wi776 {M740n4 AMD @A,1,82P ICLEARED BY (C) PUISE
w1777 ArA2H3 FRILT
oL PAB2LA LonePn -
"2y we6e24Y RIS SETLP  sCHELK THE "CLFAR" RFESET
P22 rlsvng LA 2,KR13 $OF "SFEKIMG 20",
F2GA3 NNH230 SSFEK !START UNIT 2 SEFKING,
poNpg MAP23R MINC DSKP $ISSUHE (C) PILSE
(MP20RY N20RAT . ILDA A ,Ku?
PPN 1MR443% nIa 1,nskp sREAD STATUS
“P2An] 107404 AN 2,1 ,87R " SNSEFKIMNG 2" BTT NNT
P2uln Ap253 FrllT JRFSFT BY (LY PULSF
oAl NeAR2H3I Loopn

-2l-



A RAG2h

A2012
vonyd
voirtd
e2etS
"20n16
L2417
von24v
wonat
Non22

G223

Po2n24
Mo2n24
w26
22027
w2234
woudt
wandy
A20u33

a2n3 4
12038
IV KY,)
v2nd7
A26 40
hw2may
wonae
w044
w2na4
*201db

no2ndb
rPna7
225w
w2nst
w2052
wa2ns3
w2nhé
H2ASBNH
v20bh6
n?2aAS7

JMAIN

nwn241 RI6:
nwlone?2
rn6232
w233
na2en66
644843
17414
Wre?25d
WA620N

P2ny1o1
1212¢3
ARN 4T
NnB237
wnh2dt
n2vnas54
123415
APG2DA
“rHh2ad

R17:

“wPn151
11200
101243
pAVLL7
nnae237
MOR232
*PiMn74a
123415
A"AKH253
nPA6243

A22151
n2476 4
1234¢5
neaY4?
rO6237
hre233
nonmnrl
123445
WRK253
WAAR243

R1R:S -

Ri1Q:

SETUP

Lha 2,KB12
SSFEK

NIOEL DSKP
Lha 2,KB8
N1A §{,NSKP
AND ¥,1,SZR
EnLT

LONPN

Lha ©,NNSKkS
MOVR &,4,SNC

" IMP R1AR

JSR @ISET
RECL®

LhA m,Kid
ANDS 1,0, SMR
ERLT

Lonp

LDA P,NMDSKS
MOVKk 4,
MOVR w»,4d,SNC
JHMP R1Q

. JSP OISET

RFCL
Lha », K2

EHLT
Lonp .

LA #,NDSKS
LA 1,Kdo13

AND 1,0 ,SNR
JMP R20

JSR GISET
RECL?

LDA O,KRJ3

ANDR 1IV’.SNR

FRLT
Loo#

ANDE 1,U,SNR -

JCHECK THE
fOF "SEEK]ING

iSTART UNIT 3 SEEKING,

$ISSUE (C) PU

READ STATUS
PUYSEEKING 3V
ICLEARED BY (

PATTEMPT TN O
J"SEFK ONNE ©
7A RECALIBRAT

P (SKTP OVER TF NO UNTT

IRFCAL UNIT @
$aC1s8STATUS

FNATTENA" DID
PUYSEFK DNNF @

JATTEMPT TO O
PUSEEX DNNE )

"3A RECALTRRAT

llCLEAR"

an

LSE

BIT NOT
C) PULSE

B8valn
" FROM
13

NOT SET

BTAIN
" FROM
E

RESET

@)

$(SKIP NVER IF NO UNTT 1)

PRECAL UMIT 1
PACI=STATUS

SUATTEMLIY NDID
I"SEEX DANE |

NOT SET

JATTEMPT 70 NEBTAIN

F"SEFK DONFE 2

" FROM

sA RFECALIBRATE
}(SXTP OVER TF NO UNIT 2)

}RECAL UNIT 2
1AC13STATUS

FMATTENZ2" DID
I"SEFK DONF 2

NOT SET

-



A Dy DOb

vouAN
“2ah1
wI2rR2
Po2irhd

VoL ha

FP2nhd
wIoNRA
nWonR7
w2v7n
w2071

2072
vov7y
#2174

2070
nounze
wow7?
w210a
v2ir]
2122
2173
2174
V2105

AR,
w2117
2112
211t
w2117
92133
“2114
v211h
2116
w?l\?

JHAIN

A I
A24M672
17345
Araavy
NR237
e 234
"n2unn7?2
123415
MARDINHY
vwARK244A

WK K77
Mito?
h6227

7“2 191
1111263
“nUNav?
Y RY
NW2R231
yomnzy
123414
GRR25HA
HSPAD4R

SPA1 9
A1 2,09
itr12ed
M an?
MR 237
Ln232
v2uh7@
123414
Hhee253
6243

R2wz:

LhaA 72,NNSKS
LhA 1,K812
AND 1,7,8NMR
Jup R21

JSR SISET
RELLY

Liid “,KiKd4
ANDE ] ,0, SNF
Fri 1

Lnoy

TNLsT
ILhaA 2,00
wally

LG8 Q,hDSKS
MOVK Y ,10,SNC
JrMP 422

JS® &ISET
RECL?

LA ©,K85
AMDa 1,8 ,87kK
Frl T .
Long

LA ,MPSKS
MAOVK &,
MV wn, 9, SNC
JMP K23

JSR 2]1SeT
RECLY.

Lhad A,KH6

“ANDE 1,0 ,8S7TR

Fri_t
LOoNP

-26~-

[]
PATYTFMPY TO NBTAIN
PUSEFr LNNE 3" FROM
1A RFCALIBRATE
$(SKTP OVER IF NO UNIT o)

$RECAL LINIT 3
$AC1=STATUS

PMATTEMS" FATLED TN SET
P"SEEK NANE A"

wILL NOT TARE
RECALIBRATES

$10ISK NDRIVFE
$SUCCESSIVE
D0 A DEI_AY

:SFF IF "SFEX PONE @O
swILL RESET "SFEKING 0"
s (SKTP IF NO UNIT @)

SRECAL umiT @
$ACI=STATUS
INSEFKING PV
sRFSET RY

SHOULD GeT
"SFEK DONE »"

3SFE IF PSFEK NONE 1"
JWTLL RESET “SFEKING 1"

PSKTIP DVER TF ND UNIT 1)
FRFCAL UMIT 1

$AC1sSTATUS

IMSEFKING 1" SHUULD GRET
IRFSFY BY "“SrEEX DOME "

L)



A PRp27 JHMAIM

]
w2123 r2n1d1 R23: LDA @A,NDSKS 3SEE IF "SFEK DNDONE 2"
72121 wo4unt LN4 1,KB13 IWILL RESET "SEFEKING 2"
N2122 1244015 AND {1 ,7,SNR .
T @023 uouan? JMP B24 J(SKIP OVER IF NO UNIT 2)
N2124 An6237 JSR OISET
. #2125 vpP6233 RECL2 JRECAL UNIT 2
72126 220067 .Da 0,xB7 7AC18STATUS’
2127 123414 : ANDE §,8,S2R PUSEEKING 2" SHOULD GET
w213 u0R25HI EHLT PRESET BY "SEEK DONE 2"
v2131 wRA6243 Lonp
w2132 221151 R24: LDA ©&,MDSKS sSFE IF "SFEK DONE J3“
21483 124062 ©LDA 1,k812 fwILL RESET "SEEKING 3"
w2134 123415 AND 1,P,SNR -
%2135 npnde? JMP R25 $(SKIP IF ND UNIT 3) -
72135 AP6237 - JSR @JSET
2137 0234 RECLA JRECAL UNIT 3
1214y A20CUKR LDA ®,KBR JAC{=STATULS
22141 123414 ANDY 1 ,0,S7R JYSEFKINR 3" SHOULD GET
#0142 v06253 EWLT - PRESET VIA "SEEK DONE 3"
#2143 V76243 : Lonp
w2144 »nAR2K77 R251 TORST INISK NRIVE WILL NOT TAKE .
2145 »3r173 Lna 2,C15 PSUCCESSIVE RECALIBRATES
v2146 V(K227 WATT IWAIT 1,3 SEC ' ‘
P9147 M20:151 LDA ,NDSKS . PATTEMPT TC RESET "SEEK DONE @V
21952 §r12op3 MOVR 2,1, SNC JWITH "DATNAM
72151 aevaln JMP R26 : pS¥IP OVFR IF NO UNIT A
NP152 »PA23? JSR SISET -
2153 ARrK231 RECL® $SET WSEEK DONF %W VIA
22154 a2nnb4 LDA 2,Ki1 IRFCALIBRATE
P2155 #61m33 DDA @,DSKP JATTFMPT RESET
02156 464433 NJA §,NSKP PREAND STATUS
#2157 123414 AND& 1,4,SZR '
wo1604 ABADS] EmLT $"SEEK DONF A" RESET FAILED
F2161 wnE243 LOOP
2162 wPn1ST B263 LhA ®,NDSKS PATTEMPT TN RESET "SEEK DONE i
#2163 1n1200 MOVR W,00  ° ¢ IWITH "DATOAM
2164 1021213 MOVK W, n, SNC
WoLRS pandyy JnP R27 P(SKIF QVER IF NO UNIT 1)
rP2166 APKD37 JSR BISET
W21KR7 pPB232 RECL JSFT "SEEK DONF 1"
P17y n20074 LCA 7,kKB2 IWITK A RECALIBRATE
PP17y 0RLP3RZ POA ©®,NSKP PATTEMPY RFSFET
¥2172 64433 NIA 1,NSKP JREAD STATUS
29173 123414 AND& 1 ,W,STK
2174 nA6253 ERLT I"SEEK DONE 1" RESEY FAILED
2175 neA243 LONP

-2 7=



A PA2h

w2170
ney77
n2204
n2204
Hna2p2
2213
w22mn4
n220%
w2206
22207
p2211v
w2211

2212
2213
nw2e14d
n2215
2216
w2217
noeown
ko221
2222
v2223
w2224
w2222

w2720
29227
w2234
#2231
w2232
w2233
02234
n2235
2236
M2237
r224»

ADP41
n2242
w2249
r2744
w2245
AP248K
wo247
APCRN
22281
w2252
nwo2583
wpP5a

JHATH

n2u11o1
no4acth
1234758
nAndgdit
nwaAK237
nep23dn
A20073
A61RA3
nhdasl
123414
nRe253
“ns243

pomn1st
124062
123448
rA411
vPrR237
WER234
A7 92
he1m33
AR 4]
124414
wBb253
76243

n2¢ 191
101203
ArALL
NNE237
nAe2d1
AP0 H4
MWAM2 3
vh4433
123414
WAR2H 3
We243

w2481 01
{P1owvin
1212v3
ADA4 1 1
Wee247
Pp232
w2uar7 4
NEA2AY
Mh4433
123414
WRA2HI
neoH2463

R27:

R2R

829:

R3A:

2,NDSKS
1,KB13
1,2,S8NR

LDA
tna
AND
JhP RZA

JSR 8ISET
RECL?

LDA A,Kdd
NOA A,NDSKP
NIA 1,NS8KP
ANDE {,V,SZR
ERLT

LoOnP

CE,NDSKS
f,¥68312
1,%,S5NR

Lna
Lna
AnD
Jmp R2Q

JSR &ISET
RECLY

LA A ,KR4
PAA 2A,NSKP
nya 3,NsKp
ANDE §,0,87k
EMLT

LoOP

LA 2 ,NDSKS
M{IVF 1,3, SNC
JaP R3N

JSR e]ISET
RECL®

Lpa a,ku1
MINC OSKP
NIA 1,NSKP
ANDa 1,6,57R
FHILT

LOOP

LA &, NIOSKS
MOVRE ,wn
MOIVR v, 0, SHC
JmP M9t

JSR AISET
RECLY

Lha N,KB?2
NIOC DSKP
NIA 1,DPSKP
ANDE 1 ,1,S7R
FHLT

Lpnp

- FATTFEMPY TN FESET

(
JATTEMPT TN RESET "SEEK DONE 2"
fwTTH "DATOA" .

$(SKIP OVER IF NN UNTT 2)

;SET "SEFK DNNE 20
JWITH A RECALIRRATE
JATTEMPT RESFT
IREAD STATUS

$"SEFK

DONE 2" RESET FAJLED.

FATTEPPY TN RESET "SEEK DONE 3" _

JWITH "DATNAM

P (SKTIP NVER TF NNOUNIT 3)

1SFT "SEFK NANE 3"

twJTH A RECALIHRATE

JATTEMPY FESFT

tREAD STATUS

IPSEFEK DNNF 3" WESFT FAILED
WSEEK DONE an®
swITH A (C) PULSF

:(SKIP QVER IF NN UNIT v)

$SEY "SEFK DNNF 2% yIA RELAL

PATTEMPT CLEAR
IRFEAD STATUS

s"SEFK DONF 0" RESFT FAILED

PATTFMPT 70 RESET “"SEEK NONE ("

CoiWITH A (C) PULLSFE

-28-

FISKTP IF NO UMIT 1)

JSFT "SEFK DNANF 1" vIAa RECAL
PATTEMPY RFSFT
$REAND STATUS

1"SEFK DONF 1Y RFSET FAILED



A 129

n2?2hy
02256
n2257
MP261U
2261
22262
Np26y
w2268
w2265
2260
w22h7
vw227¢

w2271
w2272
02273
e227a
2275
r2276
w2277
r23on
n23nt
w2302
o313
nosna

n23ehH
vo2dnh

hW23147.
P23

w231}
©w2312

2313
2314
#2315
12316
112317

t232ﬂ

JMAIN

w2u1uiot
nw24061
123415
npndly
ARBGP37
wnHh233d
A2nr7 3
PEV233
n64a833
123414
vR6253
neo243

nwanyHt
ro4ann?
123405
handys
nne237
nng234
A2NRAT2
AEMK233
64433
123414
PAB253
Here243

nab241
P64433
1U26207
1n7414
PAB242
MAGR243

rao241
64433
WoN17zs
123414
Wno6242
an6243

R3Y:

R32:

R35:

R36:

LA ®,NDSKS
LDA 1,Kb13
AND 11“.SNR
JMP RJ32

JSR PISET
RENL2

LDA ®,KBJ
NINC DSKP
NIA §,DSKP
ANDE 1,0,82R
ERILT

LanpP

LDA N ,NDSKS
Lha 1,KB2
AND 1'“'SNR
JMP R3S

JSR OISET
RECL3

LDA A,KB4
NINC DSKP
DIA 1,NSKP
ANDE 1,8,S52K
FRLT

LODP

SETUP

D1A 1,DSKP
SURZR @,
ANDE W,1,87R
FRALT

Lonk

SETUP

NIA §1,NSKP
LDA &,C30
ANDH 1,V,87k
EHALT

Loop

=2 9=

SATTEMPT TN RESET "SEEK DONE 2V
JWITH A (C) PULSE

3 (SKIP OVER IF NO UNIT 2)
ISET "SEFK DONE 2" VvIA RECAL

SJATTEMPT RESET
JREAD STATUS

FYSEEK ONNE 2" RESET FAJLED
SATTFMPT TN RESET "SEEK DONE 3"~ -
IJWITH A (C) PULSE '
P(SKTIP DVER IF NO UNIT 3)

$1SET "SEFK DONF 3" VIA RECAL

JATTEMPT RESFT
IREAD STATUS

J"SEFK DONE 3" RESET FAILED.

~3IDPLE STATE STATUS CHECK

IR/W DONE = 1

JINDLFE STATF STATUS CHECK

-

7ADDR ERR NR END CYL



A Apda

vi2321
v23d22
2323
nwo239%4
r232n
w2326

npd2?7
G233
A2331
w2342
w2333
r23834

223345
r2336K
$¥233)
v234r
23414
w2442
#2443
#2344

v234)
:"'?\‘ab
w2347

U?oﬁﬂ_

2ahy
v.2 352
TP NRY
vo23ha
$23549

2386
v243857
o 4R
*2J3hR1
v23KRY
1H23KR3
UPAAG
23Ry
238K

sMAIM

wirh 24
Vkaddy
M VILE B |
{7414
"Mn242
PVh243

APE241
1h4453
w2117
123414
MAn242
MRre243

420151
11223
(CECTL I P
Atrp247
P n?2 31
R AS
WIAR25 Y
vPR243

lﬁ?.,‘qi ﬁ‘
1001240
101201
W de iR
Wne237
»e232
AfeD A8

W25

Min2ad

w2110t
w24vh
123418
MAALYH
Nep237
.2{-\6?33
WOAR23SN
ANR2HY
Wh2d43d

R37:

R3R S

R30:

AP :

R4y

SFTuP

NnIa t,NSKP
LA Q,KHLY
AMD'AE Vi, 1,SZR
FHALT

ILGOP

SFTup

NI& {,DS8KP
LA 2,08
ArDa §,0,SZR
FHeLY

LOLOP

LitA 2,8 SKS
MOVR ©,0,SNC
JHP Rad

JRE @©]SEY
PFLLA

TTRWT

ErLT

LNy

IPA @A,LS8SkS
MGVR v,
MOVE v, i, SNC
JMP R41

JSR €ISET
RDFLY

TTRwT

FHLT

Lone

LPA &, MPSKS
1A 1,Kn1d
AMD Y, 2, SNR
Jrbe 3a2

ISP €ISz T
RFCL2

JTOaT S
FHIT '

L Ong

FNT

-30-

1
3INLE STATE STATHS CHECK

JCHEFK WNARN ERPOR =

$INDLE STATF STATUS CHECK

DATA LATE 0OR EXR

ISFE IF "“"SFEK DONE w"
SWILL CAUSE TNTERRIPT
P(SKIP JF MO UNIT @)

$SET “"SEFK DNNE aw
$1IS THFRF AN IMTFRPUPT?
JNN, CHECK "INMTERRIPTYM,

s"np INT kKFOQM,

ISFE IF M“SFEX NANMF W
sWwILL CAUSF TINTERRUPT

:(SKTP IF MO UNIT 1)

$SFT "SEFK ONNF {0

PI1S THERE AN IMTERRUPT 2
INO, CHECK "TNTERRIPTH,
pUNP INT RFQM,

$SFE IF "SFEK NONME 2%
twTLL CANSE JINTERRUPT

PL(SKTIP IF MO UMIT 2)

$SFT "SFEXK DONE 2"

71S THEWF 4N IMTFRRUPY ?
SND, CHECKX "INTERRUPTY,
NP IMY “EnLY,



Ardi

22387
p2370n
w2371
#2372
12374
w2374
V2375
v2378K
2377

n24ny
vo2any
w2402
n2ary
Kn24¢4
voauns
2406
®roan?
vw24aiwn
hwPatl
real12

v2a1d
22414
v2415
A F-B N
w2417
n2421
w2421
r242?
#2423
w2424
n2425

n242h
w2427
%2430
w2431
®»2432
w2433
v2434
2435
©v?2436
w2437

2442
n2441)
w2442
2443
2644
r2445
w2446
n2447
(*2459
#2451

<MAIN

P27151
24262
123445
VARARR
rre237
“wAR234
vAR235
PUe25Y
w6243

APKR24N
nongs?2
vARIN3IZ
A22070
61333
PIRYHT
wie227
wepzze
124415
o242
npP4)

2AK240
L A%R BV
PEINII
A2AR70
vA1333
wlng a7
nen227
Pp2vnnng
123414
WAR242
o243

wARZ241
PAB6236
WAK246
naup?77
NPAP6S
A3NNB4
107444
147414
nA624?
AAHP43

AOARDAN
NABO IR
AVB2dAR
nealnp
A210268
pIvinb 4

R42:

B44:

Ra5:

R46:

107414

147414
pP6242
AN6243

I_DA
LDA
AND
JMP R4J
JSR e@ISET
RECLY
IT1RwT
ERLY

LOOP

?,NDSKS
1,KB12
1,72,SNR

SETP1{

LA a,TESTU
hoC »m,NSKP
LhA @,KH6
NOAP ®,0SKP
t.:a 2,CH
WATIT

ANDa 1,0, SNR
EHALT
LOOP

SETPS

LDA B, TESTII
NAC @,NSKP
LPA »,KES
NDOAP 1,DSKP
.ha 2,C5
WATT

LA W, KBin
ANDE 1 ,0,8S7R
FHALT

- Lonp

SETF1
GADSK
SEEX

77

LOA ?,KHBQ

Lha 2,k

ANQn MalleR
ANDa 2,1,87K
EHALT
i.0NP

SETFY

GANSK

SEEK

Ip

.DA ™,KHB9
LDA 2,KB1iw
ANDS V',l,SZR
ANDE 2,1,S7R
FHALT .
LonNP
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"SEEK DONE 3"
INTERRUPTY

ISEE IF
JWILL CAUSE

J(SKIP IF NQ UNIT 3)

1SFT "SEEK DONE 3

$1S THEKE AN INTERRUPT 2
INN, CHECK WINTERRUPTW,
$"DP INT REQ™,

ITEST SEEK T0D CYLINODER ©
$ (FIRST ATTEMPT AT COMPLETE SEEK)
JSELFCT AN ACTIVE UNIT &

PSEEK !

SWAIT 500MS (OR UNTIL
$AC1=STATUS

sND SEEK NDONE STATUS
ICHECK "SEEK","CONTROL {","CYL",

"DONE™)

I"HD+DIR","CONTROL 2", SEQUENCING,

JTEST SEEK TP CYLINDER

ISELFCT AN ACTIVE UNIT &

sSEEK |

;WAIT 500MS (OR UNTIL "DONE™)
FACLZSTATUS

}SFEK ERRUR STATUS

JICHEMK “"SEEKY,"CONTROL 1","CYL",
,IIHD*DIRII' I'DIFF"'IICONTROL 2".

JTEST SEEX CYLINDER 77 (QCTAL)

TAC1ZENDING STATUS

}JSFEK FRROR DR
INO READY STATUS

JTFST SEFK CYLINDER 302 (OCTAL)

JACI=ENDING STATHS

}SEEX ERROR NR
INO READY STATUS



a N2

V2452
(2453
vo2asaq
#2455
22456
«2A%7

“s0aby
wo24n}
¢246R2
wR4RJ
v:24R4

»#24KY
T wPdRNK
w24R7
7247
w471
w2472
w2473
v2a7a
|'|947b

#2476
w2477
H20M%n
wohily
P02
nPs¢ s
~2504
Sohnd
v 2RiYA
A2N0T

2514
12511

w2512

22513
“p514
25815
#2510
“?2517
PR A
s2h21

JMAIN

nNaR24p
ARDIA
e nh24Ah
NWALAND
HRe2435
(ALY X-TED |
221054
265477
122414
nre2a?
Pee243

AP H241
JPARDIA
HHAH24n8
GBeangn
WARN233
wRAh2IS
RYLELY. P
"AH524?
wre243

“PR240
ARAMRNKY
NR2277
VORPJR
HRr6e24K
ARAMALND
vP6H24358
Rria gy )
WAH249
vAh243

“ErH24n
A2URKT
AB2n77
PE2R77
NARD JA
ANH24AR
AGAR (A
Wre238
sNh242
AAARD AR

R47:

R4R;

R40

R5a:

SETP1

GADSK

SEFK

o]

ITRwY

JMP o+

Lhas »,CDSK
INTA

SURD 1,0 ,87R

- FrALT

LnnpP

SETPY
GCAaDSK
SLFER
(L)
nNing
T1Ry T
JMp L e?
FrRALT
ILnop

HSkP

SFETPY

LA A, XB7 -
MSKI() W
CAahSK

SEFN

"

IJTReT

R .*9
ErALTY

Lonp

SETF1

A A,KK7
MEK(), w
16GesST
GANSK
SFFK

(l

TTRaAT
FragT

| NP

'
JCHNNSE AN ACTTIVE DISK

JAND SET INTFRRUPT VIA SEEX,
JCHECK FOR PROPER DISK
$ADDRESS RFSPOMSE TO INTA
FALLOW INTERRUPT

JGFT THE ADDRESS
$INTA FATLED,
sACw=GROCD
;AC1=RAD

PSFE IF (CY PULSF WILL

$CLEAK "PP INT REQM -
§SFT “INTERRUFT" WwITH
1A SFEK

ICLEAR INT RFQ

ICHELK FOR INMTFRRUPT
NN INTERRIIPT, OK !
:(C) THRIN "ClearR ALL"
:CLtAk nnp I“r RF_Q".

FAILS TO

INSUKE THAT "npP IMT DISARLE™
JIMMIRTITS INTEPRUPTS

¢SET DTSAHLE

PGFT ACTIVF UNTT & IN (ACZ2)
5START A SFER

1IS ThFRF AN IMTFRRPUPT ?
IND, GRGH

tMSKP RIT 7 NDIP NOT SET "npP
§AND INHTKIT "DP INT kEU",

NISaABRLF"

s ITNSHKFE THAT 10RST WILL
sCLEAR "NnP IMT DISADLE".
$SET "NP INMT DISABLE"
PCLEAR IT

tGFT ACTIVF HNIT & IN (AC2)

JSTART A SFEK

P1S THEKRF AN INTERRUPT
INO, CHECK RESET OF "0OP INT
INTSARLE",

-32-



A A3

#2522
r?2523
n2v24
w2525
n2526
ned527
e dadu
n25314
2532
n2533
w2534
22535

2536
naLaz
k2544
02541
22542
#2543
W2h44
2545
r2n4h

#2547
2550

w2551

n2552
12553
no2554
29585
w2556
(“25%7
W25R2A
novhy
AR5FR2
wa2hhy

w2h64
M25A5
2566
w2567
»oh7an
2571
w572
©vo573
wa2b74

JMAIN

nw2nisy B51:
1n12e3
NWep423
nne2414
15252
neo246
WARAVR
“64433
no2Anbs
123415
wnh242
nWnr6243

waK241
152522
wno246
PERNPUA
w64433
HERIY RV
123414
nahz42
ABH243

n2n151 RS53:
1212000
121203
1MAvd423
A4
AIVABRA
WHE246
PAVLAINA
64433
n2vens
123415
nwne24?2
nwre2d3l
wab241 RS54
WITZAAMA
WPHR?246
PAARAQRA
2K48433
m?ﬂﬂﬁd
1273414
/267247
PrK243

LhA A,NOSKS
MOVR #,%,SNC
JMP B53
SETUP

SUBRZL 2,2
SEFK

7]

D1A 1,DNSKP
LA #,KR9
ANDa 1,0, SNR
ERALTY

LDOP

SETLIP
suszL 2,2
SEER

1]

nTa §1,DSKP
LDA 2,KR1n
AMDE 1 ,W,STR
ERALT

LGOP

LDha A,NDSKS
MOVR 2,0

MQVR u,a,8MC .

JMP RES
SETULP

Lha 2,KR14
SEEK

7]

nNiaA {,NSKP
i.DA ©,KBQ
AND=& lpﬂpSNR
FHALT

LODOP

SETUP

I.DA 2,XB14"
SEER

7]

NIa {,NSKP
Lha 2,KBlw
AMie {,0n,87R
ERALT

Lonp

-33-

'
sIF LUNIT 2 NOT AVAILABLE
IGO0 ON TO UNIT 1

P(UNTT © NDT BEING TESTED)

$INLFE STATE STATUS CHECK
$SFLECT THE ADAPTER
IWITH A SEFK 0@

JREAD STATUS

INO READY STATHS, UNIT @

$INLE STATF STATUS CHECK
}SELFCY THE ADAPTER
IWITH A SEFK U

JREAD STATUS

$SFEK EKROR STATUS, UNIT ©

PIF LNIT 1 IS MOT
FAVAILABLE, D ON TO UNIT

$SKIP THIS TEST

FIDLE STATE STATUS CHECK
iSELFCT THE ADAPTER
IWITH A SEEK 4

;READ STATUS
INNTREADY STATUS, UNIT 1

JINDLE STATE STATUS CHECK

PSELFCY THE ADAPTER
sWITH A SEFX O
JREAD STATUS

JSFEXK FRROF STATUS, UMIT



)

A M3a

2874
2570
va2h77
2n0a
roniy

AR

V20H0Y
vo2hiayq
vPhaAh
GPRIA
207
S0
v2bll

w2nt12
w2oild
w2hid
12615
T2A108
nIR1\7
r2r241
72821
2622

g?ﬁ?d

WOnP4

L2108
FP2h20
2027
$2RAN

b??ﬁl

»I2n37
2033
2614
wohdh
26N
nw2nd7

conde
.'\9h41
XV
H2h4y
“pk4a
V2RAS
F~264p
vPtAT
vroeh

JMAIN

2ot
wa4rny
{7408
vRp 423
ﬂMéQd]
M3litp 1
tNH24K
ARy
IV RR)
v2nS
123415
.Y Y
AnB243

ArAZ241
NI ARA Y
vARZ4A
VAR
whags o
vouang
123414
w242
t”ff.}?d:‘

LE-NERY
24102
123840
A4 23
tph241
w3P R
Fiih2 4Rk
P (a
Ah443213
W2rPAS
123415
wivhpa?
MLy E R

“Nn2 119
RN D
r2RD4FR
AN e AN
P YRS
ANDpR 4
1238414
WP a?
w243

R85

RS5A

R573

R5R:

M, NDSKS
.na 1,kB813
AnD) ‘-A' 1 ] SNQ
Jrp R&7

St TLP

ti-4 2,kn13
StFx

(4]

nia 1,NSKP
Lha O, KBQ
AMDIE 1 ,V,SNR
FHALT

Long

LbA

SETUP

Li*A 2,KB1Q
SEFR

£

Nnia 1,nSKp
Libd &, KkHip
AMNE 1,V ,S7H
FrALT

Lanp

L2 n,MSKS
1A t,4kn12
AND | ,,8HnR
JrpP DY
SETUP

LI:A ?2,Kbly
SEFR

A

NIA 1 ,N8KP
.14 ¥,xnQ
ANDE 1 ,4,8MR
FHRALT

l.oneE

St TUF

I ra 2,Kkei2
SkFR
6!
rnra
AR
LMo
FralT
LOnp

1,0D5KpP
7 KB
{1,4,82R
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'
PTF UINTT 2 IS NOT AVAILABLE
3GO ON TO UINIT 3

$SKIP THRIS TEST, NO UNIT 2
sIPLE STATE STATUS CHECA
ISFLFCT THE ADAPTER

IWITH A SEER W

$RFAD STATUS

sND READY STATHS, UNIT 2

SIDLE SYATF STATI!S CHECK
$SFLFCT THF ADAPTER
tWITH A SEFK n

PREAD STATUS
$SFEK FKRPOR STATHS, UNMIT 2

UNTIT 3 IS NOT AVAILARLE
NEXT TEST,

P1F
G0 TO

sSKIP, NN UNTT &

JINLE STATFE STATHS CHFOK
1SFLFCTY THF ADAPTER
IWwITH A SEFK v

IPEAD STATUS
IND READY STATIS, UNIT 3

PINLF SYATF STSTUS CHECK
JSFLFCT TRF ADAPTER
PWITH A SEEXK @

FREAD STATUS

JSFEK FRPNR STATHS, HNIT J



A DYy

r2651
r2652
2653
w2654
®w2655
N2658A
voeh?
WPRKN
TS
No2662
Z26R3
AoKR4
12665
W2AARGK
A2667

wonza
2671
wae7?2
72673
n2k74
22675
noh7h
van77

CRA2700

n2773
ARP7R2
wezng
22704
62705
V2716
2707

w271

v2711

JHMATN

nee241 DI

N2n152
AK3IP3I
NINLEN
nW720333
A2na67
nR1133
nwe1nsH
ARN23]
nh1433
247260
{47010
122414
MAKR242
PRH243

Nnrp241
N2Li1H2
ARINIY
wini1en
72233
wo24140
HARAUR
nahnvy
v2nraL67
“Ks1133
(1261658
WAM23Y
AT1AAN
Msl'ﬂf,‘.{
1r6415
146414
ARBP42
WwMhK243

n2

SETUP

LDA @&, TESTU
Dot a,NnSKP
I.DA 2,BUFF
DO/ 2,DSKP
LCA @,KB7
PCAS A,DSKP
JSR eSTALL
NIOC DSKP
CIR A,NSKP
LDA 1,KB14
ADD 2,1
SURa §,u,SZR
EHALT

LOOP

SETUP

LDA n,TESTU
DOcC 9,NSKP
Lita 2,RUFF
DNY 2,NSKP
Lha 1,02525
$ST4 §1,m,2
ST4 §,%,2
LDA 2,KR7
DNAS A,DSkP
JSR esTall
NIAC DUSKP
LA u,n,2
LDA 2,1,2
SuHe n,1,SNR
SuBas 2,1,57R
ERALT

LOGP

-35-

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

1LOAD CA REG,

JWRITE 1

JALLOwW TIME FOR NCH CYCLES
JCLEAR THE wWRITE OPERATION
PACAIENDING MEMURY ADDRESS
JAC2=STARTING MEMQRY ADDRESS
12 DCH CYCLES SHOULD HAVE
}OCCURRED

JACH=BAD, AC1=G600D - .
JCHECR THFE SFRUENCE "DP FLAG"=
SYREQLIM="2ND REQY, "“DP FLAG"

}SETS "DP DCH REQ"™ WHICH STAYS
JON FOR 2 MEMORY CYCLES.

JCHECK THE FIRST 2 DATA
JCHANMEL CYCLES OF A& wRITE

$SET MEM ANDR PEG,

IDATA = ©n52525
} 2 WOFDS

JWwRITE !

TALLNW TIME FUOR 2 DCH!'S
SCLEAR THE WRITE

$1S THE DATA STILL IN MEMORY
JIF MNNT A DCHI MAY HAVE
JRFEN PERFAKMED INSTEAD

10F A DCHO .
JACWRACZ=84A0 wORDS

$ACY=GO0ON



A

Avan

w2712
Vo713
va2714
w2715
v2716
w2717
wa72u
2721
w2222
v2723
w2724
aP725
wol2b
nwe727
na73ae

w2731
Wo7a?
“2733

w2734

#2735
72736
»2737
war4«
w2741
w2742
w2743
#2744
2745
2745
w2747

22754
22751
w2752
$2753
v.2754
v2755
n2756
v2757
2760
w2761
w27R2
"2763
22764
0WP7hR5
vid7hRe

JHAIN

wAat241 N3I2

Ww21152
nednnd
1r24010
ME2i2 33
Mn24207
weo 133
reoIns
M VEN
317260
A65433
1132
14KH414
NAR2 4?2
WER243

NA6241
W21 h?
ARIMNAI
102520
vAZNMAA]
2480167
65193
VAR RS
NnEuo23d
NnInNhHA
ARS433
1138200
14K414
w242
w6243

n"AK6241
Mo 82
WRIPAI
vor117
vhR2233
MNDLUART
rE5143

neInS:

vAn2 33
B3 AAHM
"ARH 493
]130pﬂ
140414
WP e242
Wth243

Na

D5

Lira

SETUP

Lba 92, TESTH
noec ",nsKp
SyR o,

POR W ,DSKP
{.xa VY ,XA7
nPLAE 1,0S8kP
JSR ASTALL
NINC DSKP
i.ha 2,Kt414
NIR 1,NSKP
ADD ©,2
SuRe 2,1,S7K
FRALT

LONP

SETUP

LB& 2, TESTI
nnc v, NSKP
SURZL 4,0
PRR A, NSKP
by vV ,xkB7
Nras 1,irSKP
JSP eSTAlL
NINC DSKP
I.Lhs 2,KH14
niR { ,NSKF
AND A,2
SuRe 2,1,57R
EmALT

Lonr

SETUFP

Lt:a 1, TESTU
noct »,NSKP
l"r.d
NER W, NSKP
Lha §,Kg7
NGAS 1,USKP
JSR eSTal
MINC LSKP
LOhA ?2,KB1a
DR 1,DSKP
An v,2
[Ruky 2,1,87F
FHALT

1 0ONP

36—

ICHFCK PRNOPER CA RFG&ST&R
s INCREMENT HY ALLOWING
STHE FTRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
{0F A WKITF,

? WRITF !}

$STOP THF WRITFE
JACA=STARTING MEMPRY ADNRESS
JAC1=ACTIAL ENDING MFEMORY

H ADDRESS

FAC2=CNRPECT ENDING MEMQRY

H ADDRESS

ICHECK PPNPERP A REGISTER
} IMCREMENT Y ALLOWING
tTHE FIRST 2 DATA CHANNEL
sCYCLES AT THE BEGINNING
10F A WRITF,

1 WRITF 1}

ISTNP THF wWrITF : ,
sACKH=STARTING MEMODRY ANDDRES
PAC1=ACTIIAL ENDING MEMONWY

) ANDRESS

PAC2=CORRECT EMOING MEMORY
H ADDRESS

JCHECK PROPER CA WFEGTISTER
SINCREMENT BY ALLOWING
STHE FTRST 2 UATA CHANNEL
JCYCLUES AT THE BEGINNING
J0F A WKHITE,

] OWRITF !}

1ISTOP THE wRTTF
SACP3STARTING MEMQRY ADURESS
sAC s AN TUAL ENDING MEMDRY

’ ADDRESS
JAC23CNRRECT EMDING MEMNRY
; ADDKESS



A

any?

“2767
wo770n
#2771
wo772
#2773
n2774
#2775
#2776
22777
NInap
13Nnny
PINO2
AJNNY
nwinna
aJInay

eAL26
riIpny
wangepy
wIng g
n3ng2
@Hdr1d
r3erLd
©w3Iels
23nib
a3ny 7
P3A20
Bin21
“3R22
w3IN243
PrP3IN24

#3INgs
vIN2A
n3ngz
PIAJN
"w3ndy
nieadz
v3INJ3
P30 34
v3r3db
[AKY7IKY,
P3IN37
$3INLH
IRV EB
73342
Nn3A43

JMAIN

nes241
na2¢152
Nne3Nn3y
20120
WA27233
n240867
V65133
nn6168
nern233
A3ABENA
P65433
113200
146414
Pne242
nee243

»R6241
n2n152
263033
P21n121
nE2u33
n24067
nEH133
nn6165
ner233
NINABA
nR5433
{13040
146418
NOB242
6243

6241
nwani1d2
PRICPII
A2r122
n62233
24067
n6H133

PME1AS

n6R233

aA3npen

n65433
{132
§4€£414
rAAE242
206243

n6:

n7:

D8:

"LDA

SETUP

LDA »,TESTY
ooC @,NSKP
LDA 2,C7
NOR 2,DSKP
tna t,xkB7
POAS 1,DSKP
JSR €STALL
NTOC DSKP
Lpa 2,K814

’DIR l.DSKP

ADD 2,2

SUR# 2,1,S8ZR
EHALT

Loap

SETUP

Lha
noc

A, TESTY
2,NSKP
a,C17
DOR @,NSKP
LDA {,KB7
NCAS 1,DSKP

" JSR eSTALL

NIDC DSKP
LhA 2,KRi4
NIR §1,NDSKP
ADD #,2

SUR&s 2,1,87R
FRALT

LonNP

SETUP

LDA R, TESTU
heC 2,DSKP
LDA 0,037
POR A ,NSKP
Lha 1{,k87

-PCAS 1,DSKP

JSR BOSTALL
NIOC DSKP
.0OA 2,KB14
NDIR 1,NSKP
ADD ™, 2

SuRa 2,1,52R
EHALT

LOOP

-37-

‘
JCRECK PROPER CA REGISTER
TINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
PCYCLES AT THE BEGINNING
JOF A WRITE,

;] WRITE !

PSTOP THE WRITE
PACA=STARPTING MEMORY ADDRESS
PAC18ACTUAL ENDING MEMORY

H ANDDRESS

1AC2=CORRECT ENDING MEMORY

] ANDRESS

JCHECK PROPER €A REGISTER
§INCREMENT HY ALLOWING
$THE FIRST 2 DATA CHANNEL
SCYCLES AT THE BEGINNING
10F A WRITE,

? WRITE !}

1ISTOP ThE WRITE
JACA=STAPTING MEM{URY ADNDRESS
JAC1=ACTHAL ENRING MEMORY

H ADDPESS
JAC2cCNRRECT ENDING

MEMORY
H ADDRESS ‘

1CHECK PROPER CA REGISTER
PINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHAMNEL
ICYCUES AT THE BEGINNING
10F A WKITE,

P WRITE !

JSTOP THF WRITFE
tACASSTARTING MEMQORY ADDRESS
FACIsACTUAL ENDING MEMORY

H ADDRESS

s AC2cCORRELT ENDING MEMORY

) ADCRESS



A A23b

wirdad
Awlindh
[T YL W-T
vavay
(3250
cdnhl]
A3InhH2
w3s53
*Aa84
CAINEY
wdv So
Wdnh?
wInh
vARK]
wANER

HMAINRY
LI YU¥ 1)
Ak
YIABK
vINRY
p:{’&?;‘.‘\
*3%71
vaAn72
A3073
wila7d
"3a70
123276
W3dA77
aJlaog
314

v3yre
3RS
D ST
SAJIHS
73170
»iinzg
w3dliiv
3ty
B IV
3113
3114
A311D
yatin
[RB I
wdlod

JMATN

WAL A4
wWon152
l'lﬁ;‘ll;\:s
B2n12d
nh2003
w24nn?
vh51 383
MnptLes
ARPW233
Adinvbn
AR54433
1 1 ‘)(l(-iM
146414
vip242
ANBP243

nin24d
12260152
R3S
21124
vR2PI
w2407
NENT1 3
vRRiah
#64233
HINARAR
whR5AA3
11 8maap
140414
wrR242
AR6243

w6241
24102
PR VRE!
PP DR L
PRZ033J
w24arsh7
L3 O]
nthibhs
n'ﬂ‘?-ﬁf\
cAMANN
PhH 4313
113000
1458814
A2a040
b2 4N

ng:

nya:

D113

SETHIP

LDA A, TESTH
poC 9,NSKP
Lha ®,C77
DOR A,NDSKP
LA 1,KB7
nppas 1,0SKP
JSP OSTALL
NIDC USKP
iLhs 2,KkB14
NIR 1,NSKP
ARG 1,2
SYBa 2,1,82K
FRALT

LOOP

SETLP

Lhas »,TESTH
NOC. n,NSKP
Lha 42,0177
NHE 2 ,NEKP
L-a 1,x37
Dpas 1,0SkP
JSRP ASTALL
MIAC DSKP
Lha 2,KkR1a
nIv {,NSKP
ALD 0,2
SURs 2,1,57R
FHALT

ILONE

SFTUP

LDA 2, TESTH
nOCc n,NSKP
Lira 2,C377
NOR W,NS8KP
LA 1,XA7
NGAS §1,DNSKP
JSR €5TALL -
MINC DSKP
I.ha 2,KB14
NIy 1 ,NSKP
ADD ©», 2

Si'e 2,1,87k
FrdlT

Lnnp

-38-

[
JCHECK PROPER CA REGISTER
}INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
I0OF A WRITE,

; WRITE !
1STOP THF WRITE

JACYSSTARTING MEMORY ADDRESS
{ACISACTUAL ENDING MENORY

s ADDRESS
tAC22CORRELT ENDING MEMORY
H ADDRESS

$CHECK PROPER CA REGISTER
JINCREMENT BY ALLQWING
JYHF FIRST 2 DATA CHANNEL
$CYCLES AT THE BFGINNINS
JOF A WKITE,

"3 WRITE 1!

:STOP THFE WRITF
PACV=STARTING MEMDRY ANURESS
sACI=ACTHAL ENDING MEMORY

H ADRDRESS -

JAC2=CORRECT ENDING MEMQRY .
3 ADNDRESS

sCHECK PRNOPER CA REGISTER
FINCREMENT BY ALLOWING
ITHE FIRST 2 DATA CHANNEL
$CYCLES AT THE BEGINNING
JOF A WRITE,

7 WRITE !}

STOP THE WRTTE
JACVESTAPTING MEMQORY BNURESS
1ACT1=ACTUAL ENDING MEMOKY

H LADDRESS

JAC2CNRNECT EMDIMNG
H ADDPESS

MEMQORY



A 2030

3121
n3t22
w3123
w3124
“3120
w3126
w3127
23139
23131
#3132
w3133
23134
23135
w3136
3137

n3yidn
niidg
v3142
3143
vdid4
w3l dd
#3146
*3147
r318n
3181
ni152
33133
ﬁ315d
~3158Y
3156

n3157
V31640
w3tk
n3I1hR2
v3163
w31hd
?M165
A3166
A3LRT7
pli7zne
W37y
©®3172
vA3173
3174
HAL17H

JMAIN

20241 D123
APN15HD
“eINIY
NZnizh
whR2133
24067
We5133
Crbins
nAR233
NINAANM
PR5433
113002
146414
ARE242
roe243

rre241 D13
A21n152
HARIA3I
a2v127
A6 33
A2 4167
#h5133
ARBLIHSR
newn233
MINPAGR
n65433
{13200
146414
nap24?
AAG243

nee241 Ni14:
“w2n152
MA3P3J
a22134
62733
w240607
CR5133
rr6165
FEA2 3R
AIAPHA
We54383
113202
146414
LAR2ALD
nwne243

SETUP

LDA n, TESTU
NOC @,NS8KP
ILhA @,C777
NCR @A,NSKP
LNa 1,K87
NOAS 1,0SKP
JSR MSTALL
NIOC DSKP
LA 2,KB1a
DIR {,NSKP
APD w,2
SuUBRs 2,1,87Rr
EHALT

LpopP

SFTUP

LO&A &, TESTU

nOc e ,nsKp
Lba n,C1777
oaB @,DSKP
Lba {,KB7
NOAS 1,0SkP
JSR &STALL
NINC DSKP
Lras 2,xkB14
DIB {,N8KP
ACD ©,2
SUR% 2,1,57k
FrRALT

LeoP

SETUP

LhA ©,TESTU
nncC a,nSKpP
LCa ®n,C3777
nOB M,NSKP
LDA 1,KB7
PNAS 1,DSKP
JSR ©STALL
NIDC DSKP
LCa ?2,Kd14
NIS 1,NSKP -
spn n,2
StiRa 2,1,S2R
ERALT

I.oOP

39~

JCHECK PROPER
1 INCREMENT BY

1
CA REGISTER
ALLOWING

JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING

JOF A WHRITE. .

] WRITE 1!

1STOQP THE WRITE

JACUSSTARTING

MEMORY ADDRESS

JACI=ACTUAL ENDING MEMORY

H ADDRESS

JAC2sSCNRRECT ENDING MEMORY

H ADDRESS

iCHECK PROPER
fINCREMENT BY

CA REGISTER
ALLOWING

JTHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING

}0F A WRITE,

} WRITE !

;STOP THE WRITF

PACP=STARTING

MEMORY ANPRESS

JACISACTHAL ENNDING MEMOKWY

’ ADDRESS

JAC2aCNRRECT tMDING MEMCRY

3 ADDRESS

SCHECK PROPER
JINCREMENT BY

CA REGISTER
ALLOWING

PTHE FIKST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING

J0OF A WRITE,

] WRITE !

}ISTOP THE WRITE

JACA=STARTING

MEMORY ANDCRESS

JACI=ACTUAL FNDING MEMORY

: ADDRESS

JAC2zCOKRECT ENDING MEMCRY

s ADDRESS



A

A4

ﬁﬂi?h
vid177z
v.32040@
nwiazng
Vi3d2M2
ARG
v.32na
nazed
#2086
w207
ndz21n
*d211
v3r 12
w3213
nd214

13215
“3214
»l217
322
%3221
it3222
#3223
»3224
w3225
3296
w3227
3237
3231
wdp23d2
nd23)

3234
32D
w3238
w3237z
Al24n
ERYY-B
3242
A3243
»3244
43245
w3246
nwdzayz
AA250
23254
naz2n?2

JMATIN

AT KD A4
(24152
AR UK
A2u1 31
whP2nNs3
A24m07
7265133
ARH I KRS
MNR©233
M3AAAHA
65433
113730
146414
nra242
rAe243

WwiHho d
NP1 H2
vAh3IAJZZ
22v1392
NR2M 3]
w24uc7?
PROTI3
wahieh
ARP233
v3BNAN
MWEHAMN
1130
146414
ACRD 4D
“wen2ad

v46241
vioiyn2
rh3IVIA
w211 3l
22133
wo240R7
viRH 1 83

SOALRS

AR1aD $ ]
AP ARA
AR5433
1130
148414
HiIAND 4D
LAhZ243

Nn1sSe

n{6:

ni{7z:

SFETUP

I.DA W, TESTY
nrc »,NSKpP
i.oa 2,C07777
NOR W,NSKP
Lha 1 ,KR?
0raS 1,0SkP
JSR &5TaLL
NIOC USHP
L4 2,KH14
NIR 1,NSKP
ApD n, 2
SpRe 2,1,57K
FHALT

Lane

Se TP

LA %, TESTU
npe A,DS¥P
1ha v,CAL17
POR 2, NSKP
LLa {,x37
npas {,oSkpP
JSR #STALL
MINL IISKP
Lhs 2,k#14
DIR 1,NSKP
Aoh Z#,2
StIRe 2,1,57R
FhalT

lLoop

SETLP

“, TESTI
P,NSKP
A, La37
NHR B ,NSKP
Lrs 1,x37
NPAS 1,05KP

| ra
Y &1
I Ma

JSR e§TALL - -

MINC SKP
I.hd 2,Kr14
nNyKR {,NSKF
snn o, 2

Stila 2,{,87x
FraLy

LOoP

-40-

¢
ICHECK PPNPER [A KFGISTER
FINCREMENT BY ALLOWING
fTHE FIRST 2 DATA CHANNEL
JCYCILLES AT THE OEGINNING
POF A WWITF,

? WRITE !
ISTOP THE WRITF

SACLI=ACTHAL FHDIMG MEFMORY

: ARDRESS
JAC2=(NKRECT EMDING MEMNRY
:  ADLBESS

JCHECK PROPER CA REGISTER
PINCREMENT BY ALLOWING
sTHE FIRST 2 00ATA CHANNEL
$CYCLES AT THE BEGINNING
POF A WKITF,

¢ WRITE !}

JSTOP THE WRTTF
JACK=STARTING MEMAORY ANDHRESS
sACL=ACTIIAL FMDING HMEMNWY

H ADDRESS
PAC22COFRECT ENDINMG
H ADDRESS

MEMORY *

tCHECK FRUOPER LA REGISTER
$INCREMENT BY ALLOWING
$THE FIKST 2 DATA CHANNEL
JCYCLES AT THRE REGINNIMG
$0F A WRITF,

3 WRITE !}

1ISTOP THF WRITF
TACHESTARTING MEMNRY ADKRESS

FAC I =ACTUAL ENDING MEMOKY
; ANDRESS
JAC2e(NRRECT EMDING MEMORY
H ADDRESS



‘ Anay .

A3253
nd254
13255
n3256
ndaz2s57
MA260
3264
w3ze2
naz2hm3

#3264
Bn3265
w3266
PAPE7
n3dazv

w3271
3272
n3273
n3274
w3275
73276
w3277
VNI
na3og
33Nz
@33N
P34
rAIINS
v33re
a33nr7

MAIN

waes241 D18
Pwoun152
ns3n3ld
2222
ne2n3d
n24n67
b1
ra6165
wWEn233

n65433
152524
146414
nan242
nRr6E243

vrE241 D19
u2n192
nea3nad
12020
n62RAJI3
Vo24ARRK7
265133
s Y R W o)
A6Kn233
nAH5433
152620
{51400
140414
ARK242
WnR243

SETUP

LhA A, TESTU

oec *,NSKP
ADCZR a,0
DCOR ©A,DSKP
LDA 1,XB7
NOAS 1,DSKP
JSR ASTALL
NIOC DSKP

NI 1,NSKP
SURZL 2,2
SyBks 2,1,S72R
EmxALT

LOOP

SETUP

LDA “4,TESTU
DnC »,NSKP
ADC a,n

NPOR A,NSKP
LDA {,KB7
DOAS 1,DSKP
JSR eSTalLlL
NINC DSKP
NIR {,NSKP
SUR2ZR 2,2
INC 2,2

SUE& 2+1,87k

EHALT -
LOAP

o&NT

-41-

¢
JCHECK PROPER CA REGTSTER
JINCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JICYCLES AT THE BEGINNING
]DF A WRITE,

$ WRITE 1|

}STOP THE WRITE
FACA=STARTING MEMORY ADDRESS
3AC1=ACTUAL ENDING HEMORY -

H ADDRESS

$AC2=CORRECT ENDING MEMOQRY

! ANDDRESS

JCHECK PPOPER CA REGISTER
JINCREMENT HBY ALLOWING
;THE FIRST 2 DATA CHANNEL
SCYCLES AT THE BEGINNING
INF A WRITE.

;! WRITE !}

ISTOP THE WRITE
PACA=STARTING MEMQORY ANDRESS
JACL=ACTHAL ENDING MEHMORY

H ADPNRESS

$AC2=CNRRECT ENDING MEMORY

H ANDRESS :



Avay

331
3511
v3312
3313
23014

RIS
233106
AS3Y7
AJIo2N
1n3laol
*3322
n3323

w3324
3325
WAN2AH
13327
L3I
w3331
w3332
w3y
23334
12333>
v ASIe
3337
v33an
L3441
3942

* 3348
vl344
v3345
*3346
vadiday
vaddhe
3351
“33H2
ARINS
=354
+~3358Y
- 3348A
v RANY
NDRAAN
c33AY
wAJRY

eMAIM

tith24an N2RS
M241672
ARHNK3I
Po2u1H?2
h24121
1242
#RINII
AW2UnAp7
wR1133
muﬁpBﬁ
VilrhD 4D
PAR243

WMRD 40 N2
24160
PANRMJA3
24102
1"24121
{23 A
vhInd
no2ann?
PART11ID
152824
vith227
aR1233
Rh3733
nwee2a2
vEBh243

w24 NP2
24100
N URR
v2u1h?
24121
1230vR
AR 33
NDiaARNY
NAR1143
152820
NP7
P
RT3
vEA7 3
AROK2LD
AR eP243

SETR1

LNs t,RUFF

POR 1,NSKP

Lha »,TESTU
s 1,017
aph 1,a

nnoe A,NSKp

1.ha n,K87

GOAS ¢,0SKP

TTReT
FraLT
LankP

SETPI

1.04a 1,RUFF
PNR 1,NSKP
Lia #,TESTY
Lns 1,C17
Db 1,

noc 2,NS8KP
LDA 4,Kp7
NGAN K,NSKP
SRzt 2,2
wWATT

MINE LISKP
SkPL:? DSKP
FraLT

LOOP

SETF1

LDhA {,RuUFF
LOKr 3 ,NSKFE
Lna A,TESTH
LDa 1,£17
anh 1,0

par @,NSKP
Lna o,xpu?
NCAS +,0NS5kP
SURZ2L 2,2
WATI

SQURZE 2,0
NOA " ,NSKP
SkP1'? DNSKP
FrALT

Lonp

-f2m

[}
JATTFMPT A CNMPLETE MWRITE
P(FIRST WRITE WITH WC OVFLO)
JONE SECTOR

JUNIT & ¢ SECT CNT
I1SELFCY UNTIT

IWRITE L} ‘
IvAIT 10nAMS NR UNTIL INTERRUPT
ITIMFOUT, NO INTERRUPY

PATTEMPT TOD CLFAR "DP DONEY
IWITH (C) PULSE. , -

:SFT "NP DNNFY wITH A NNE
sSFCTNDR wRITE,
ISEFLFCT UINTT

twP1TE 1!

IWAIT 10 MS NR UMTIL DONE
PATTFMPT CLEAR : _
$(C) PULSE ONES NOT
$CLEAR "DP DNNE" FF,

JATTFMPT TN RESET
PUNFE NONFM WITH "OP DATQA®
1AND "NATA u",

$SET "DP DONE"™ WITH A | SECT.
¢wRITE .,

$SFLECT UNIT

JWRITE |

;WAIT 1UAMS NR UNTIL DONE
JATTFMPT RESET

IPNDP DATNAM AND "DATA " DPOES
INOT CLEAR MDP DONE",



A'OWAS .

URRTN
nAJAR4
NIIBS
RELL
ARRLY
. 337N
n3371
w3372
3373
viiza
w3375
nwlJ7H
3477
Alann
P340

w34A2
34y
nddn4g
»3425
w3ldes
n3407
w3410
"3411
t3412
73433
w3414
nda41s
*3416
ndal7
nla4azn
nwdda2i

3422
A3423
n3424
pndd2h
wlaz2e
w3427
3434
#3431
3432
#3433
v3sds

3435,

r343b
3437
2x4d
344y
r3442
#3443

“AIM

nenP4an D233
“wZ24160
PREPYI
12?m1 52
"no4121
1242010
HEIPIY
N2nu267
PHLYSY
182820
e227
RI7Z SN
63533
MOEDAD
WA6243

NAR2A4R
124160
f.‘.ﬁ(\ﬂb}
N21:15H2
224129
123run
vH3I23A
m2(en7
+h1133
{Rg821
wRe227
i*F4433
V2rrbn
1nz7414
#PRAD
HAp243

N24:

rpp24n
"M24169
TARRAJY
nonyH2

na2s:

w24121 .

1230040
vAIN3IJ
n2ann7
mE1133
152821
nee227
AEHAAY
I ACR N
TR AR
143220
122414
MA242
Van243

SETPY

LDA 1,BUFF
NDOAR 1,DSKpP
LDA 0,TESTU
LDA 1,C17
ADD %,

NOC &,NnSKpP
LDA A,KB7
NnOaS v,DSKP
SUHRZL 2,2
WAIT
SKkPD7
SkPo?Z
FHALT
LONF

NSKP
NSKp

SETP1

LA {,RUFF
NOR {,NSKP
LD4& W, TEST!
.04 1,C17
ADD 3,0

DOC A,DSKP
LDA P, KB7
DDAS »,0S8kP
SURZI. 2,2
WATT

DIA {,NSKP
LNDA ®,Kp14
ANTE n,1,87K
ERALT

LOOF

SETP1

LDA 1 ,RUFF
DNA 1 ,NSKp
LDA @,TESTU
LbA 1,017
AND 1,Q

npt »,NSKkp -
.DA ©,Kd7
NnaAS @,0DSKkP
SURZL 2,2
WATT

NIR {,NSKP
LD& ©,RUFF
Lha 22,0402
AQpD 2,0

SuRa {,u,S57R
EHALT

LooP

-43-

JCHECK BUSY=~NONE

IFNLLOWING A

JSELECT UNIT

JWRITE ||

JERRNR 1F
1I0R "NDP RAUSY"

}SFE IF A 1 S
IWRITE CAUSES

JISELECT UMIT
PWRITE !

IWAIT jumms,

;"RENL" NOES
$"NDP FLAGY,
I"NATA LATE"

SCHECK ENDING
3ADDRESS (CA
IFOLLPWING A

ISFELFECT UNIT
JWwRITE !}

JWATT tepmsS
PACIZENDING M
JCORRECT ENOI
1 (RUFF)+400+2

TENDING MEM A
1ACP=EGO0OND
JAC1ZRAD

1 SECTOR WKRITYTE

/ 1 SECT XFER

JWAIT 1RAAMS (OR UNTIL "DONEM)

"OP NONE" = @

s 1

ECTOR
"DATA LATE"

/ § SECT XFER

(NR UNTIL

NAT CLEAR
RESULTS IN
STATUS,

MEMORY
REGISTER)
1 SECTQOR WWITE

/ 1 SECT XFER

OKR UNTTL
EMORY 4DDRESS
NG ADDRESS =
v IN (ACK)

ONPR ERROR,

"NGNE")

l\DON‘EH



‘A P44

103444
13445
443440
v3ad7
234510
n3451
W3ah2
vi44589
vwddS4
~3a8h
w3456
~3457

PRy

w3461
v3ab?
PRY LN
<3464
w34685h

3454
" R4A7
w347
A3471
+2347°2
»3473
cda74
#3475
w3476
v3477
R T I AR
A5
w3IAN2
Vw3nh)
CA3hmd
T
BT
“a3se?

rdAHL
»ad511
radsie
13513
vaht 4
3815
vyaAste
3517
« 3H2V
A3H21
¢ 3522
r35?3
»3824
w3525
vidhob

JHAIN

VRRh24® N26:
(*2ayhir
Y T SR )
AR B 3
w2412
124440
ELIR LK)
vo2arn?
1133
{2620
*ah227
CAHANR
3ia1 308
147443
m2ugb3
122414
vilh24?
Hle243

w241
2N be
VAR2233
W2t 82
2417 ¢
173001
U KL )
ePurh7
wh1132
Jh2Rzn
Yhhoe?7
VAHA4WNY
2,133
A7 4L
nerer 4
122414
PPrR242
RULVFER

nez:

BrP6ED 4N
R JNE oY ol
WBE™ 33
v21r1 52
nP4174
{230 .0
RN ELICI
sL2nanng
tH11 33
| R8P
Ctn227
R4 A8Y
vARARS
vee2a?
WiI'hP 43

N2R3

SFTPY

LA ,RlIFF
noe 1,NSKP
LrA Vv, TESTH
Lha V,C17
00C #,N5Kp
LGia ?,Kd7
NOAS W,PSKkP
SUR2L 2,2
4ATTY

NIC 1, DSkP
LRa 22,0837
AnD ?.‘

LA 0,k
SuRa §,n,87R
EHALT

1.uop

SeTP

LA A,8FF
N’ »,Nn8«p
L4 9, TESTH
LA 1,016
A {,0

nact a,nN ke
LOA W, KRk7
NNas #,5SkKP
SLIRZL 2,2
WATT

NIC 1,DSKPp
L.od #,LCvA7
AND

LA A, kAlwn
S1Ra 1,V,SZR
ErapT

Lnoe

SETPI

LA O ,RUFF
NER {t,NS5KP
LA D2, TrESTH
Lha {,0L16
ADND {,

NOC A, NSKP
P a N, X7
NOAS 1,n8Kk®
SUR?L 2,2
walld

NIa t,NSKp
SkPN* NSKP
ErALT

Lonp

-44-

JCHECKR FNK PROPER ENNING
IDISK ADNRESS FOLLOWING

¢1 SECTOR WRITE ON HEAD @
}SECTNOR 0

INING SC" CALISFS "SC1=SCA"
3TO RO FROM 1111 TN Aude
JAND SETS "sin,

PWRITE |

PwAIT 10A0MS (OR HINTIL "“UONEM)
PREAD FNDING DTSK ADDKESS

IMASK NUT LINTT &
ISECTOR = 1

SENDING
IHEAN<D,

NISK ADNRESS AMDT
SECTOR«1, SC=zwun
PATTFMPT 4 2 SFCTNR
$wPITE,

$FINST ATTFMPT AT A WkITE
SLNNGER THAN | SECTOR

ISFLFCT UNIT / 2 SECTCRS
JWRITE !
PWALIT 1vems (U HUNTIL "hONE"Y

SREAD FARING DISK ADDOWRESS
IMASK NFF IINIT =n

PENDING NDISK ANGRESS NOT
JHFAN=0, SECT=?, SC=W
sACKH=GNOR ADNDR, AC1=RAD

tATTFMPT A 2 SFCTHOR WRTTE

JSELECT UNTT / 2 SECTCRS
JWRITE L)
SAALIT t0MMS YOR UNTIL MIFONEN)

IRFAD STaTHS

INA DR DONEM

SFOLLOWING 2 SFCTOR WITE
J(ACY)YSSTATUS PRPEG,



a PY4d

#3527
w3530
3531
¥a532
3533
r3534
w3535
73536
3537

. A354n
”n3541
nlya2
n3543
n3544
#3545
v3546
»3%47
23550
nassy
AJ552
w3553

vw3IHs4
CINKS
23556
43557
w3564
n35h1
w3s62
CRELRN]
73564
23565
- 23566
LR T 1
rASTA
3571
#3572
w3573
#3574
V3575
3476
vASs77
vagap

JHATIM

~mAaP2A D29

pentine
Wh2133
P2n1452
P3ngsn
24171
1531¢3
n2a117
123nen
ne3IN3J
HwPARE7
761133
182520
nReE227
ne6add
7231133
14740
feVn24L?
1722414
nwr&242
ARB243

npe24n
W27 IhA
whR2n3J
v2n152
vAIN3Y
w2067
61133
15252
vwne227
PEBA3A
2rnes
N34N7 R
r3cisn
153103
175220
{R3PNA
nI4133

1R7410A.

1722414
PNE242
npe243

n3n:

SETP1

LDA @,RBUFF
NoA 2,NDSKP
LDA A,TESTH
LDA 2,DTYPE
Lpa 1,CH11
ADDL 2,2,SNC
LpA 1,C3
ADD 1,0

hpC @,DSKpP
LDA A,KB?7
NNAS #,DSKP
SURZL 2,2
WATT

DIC 1,DSKP
Lba 2,C237
AND 2,1

LhA G,C42¢
SURE 1,04,87R
FRHALT

Lonk

SETPI

LODA @,RUFF
DOR A,NSKP
LDA P, TESTU
poC @,NDSKP
LDA ©®,kKB7
NpasS n,0SKP
SURZL 2,2
WAIT

DIC t,NSKP
LDA ©@,KHQ
Lba 3,kB6
LDa 2,DPTYPE
ADDL 2,2,SNC
MOVZR 3,3
ADD J,A

LbA 3,CW37
AND 3,1
SUBa {,4,82R
ER&LT

LOOP

‘
PINSURE THAT "INC HEAD"
IFUNCTIONS PROPERLY
{TRANSFER 7 SECTORS OR {3
ISFCTORS DEPFNDING UPQON
ITHE DISK TYPE

=

JLOAD UNTIT & & & SECTORS

W TE
JWRITE It

JWAIT (a2 MS (NR UNTIL "DONE")
JREAD ENDING DISK ADDRESS = o
&2 0
7

JTHRNW AWAY UNIT &
3ACA=GOON, HEAD=] SECT=1
JACI=RAD

ICHECK "ADV WD", “INC HEAD"

TATTEMPT 8 16 SECTOR WRITE
IVERTFY CORKECT ENDING
1DISK ADNRESS ' '

JUNIT & / 16 SECTYORS

JWRITE !¢

JWwAIT 1a@aMS (ORP LINTIL "DONEM)
sREAD ENDING DJSX ADDRESS
JSECTOR 4

IHEAD 2

PSKIP IF 2311
JREAD

JAC1=ACTUAL ENDING DISK ADDRESS

PACAaCORRECT ENDING NISK ADORESS
§ 16 SECTOR TRANSFER,



A

Préb

vdont
»36M2
CURY IR
r36724
v3IGAS
wadeno
0 3h6m7
W3AIn

3611

Ple12
SIRLY
n3hi4d
wlbid
03610
wds17
Ww3how
w3621
Y

wlo23
ERY ¥
Fle2h
*3R26
YAL27
23630
AJAL
#3r32
23833
edndd
¥y 3635
vwidAR3b

CaA64w

*3nd}
*3642
#3049
23644
MJndd
#3646
v3n47
N3IASu
W3RSS5
ndeh?
3RHKJ

vanhda
23655
v3iho5h
3657
W3R

JHATN

AR A4
N2,160
"A2033
APNY152
FEINJI
22vnide7
$R1133
182820
HAK227
2a1nn
v24un0@
34073
123040
143220
tEHISI
122414
w6242
226243

ARNB2 AN

w2niHn.

“311427
121112
P44
151400
1212¢v2
151400
211N
1°24152
1234 M
DA AN AT
P2A1 6
A2 33
pwouwan?
r61143
15252
AP6227
ARA4A]
1204812
{"7a-n
1*ndl 4
WARD 42
U2hPad
Ap 440

REARY o ¥el
AR WA o
YA E Y
WY 1R7A
{rynet

D3tz

D322

DaAlY 2

Nan4:

SETPI

LOA O,RUFF
DOR” A,NDSKP
LOA #,TESTU
nor #,NSKp
LD A,KB7
NOAS wW,NDSKP
SURZL 2,2
WATT

LNA @A,BUFF
LDA 1 ,KB14
LA ?2,KB3
LD 1,9

AGD 2,7

LIR §1,DSKP

SHRs 1,4,S7R

ERALT
1.oNP-

SETFYL -
LDA @,NTYPF
LA 2,NAN Y-
MOVLE 7,0, 8
JMP ¢4
INC 2,2

i
ZC

MAVK “'@'SZC

ING 2,2

Lne a,m,?2
LA 3,TESTU
ADD 1,

AnC A,DSKP
Lha A ,RyFF
NGR A,NSKP

TLBA A,KETY

NeAS ¢,05kP
SllpZL 2’ ?
WATT

PIA 1,DSKP
LhaA 2,DADA4
AND 2,9

RiIRn 5,1 ,87k .

EraL T
Lpney
Jup NI

.+
£7hR
4536
11R7A
{1pApDy

-4 5=

-

JATTEMPT A 1A SECTOR WRITE
$AND VERIFY CORRECT ENDING
IMEMNRY ADRRESS

JUNIT # / 16 SECTORS
IWRITE )

FWAIT {4@MS (OR UNTIL "ODONE")
ISTARTING ADNRESS

.t TwO

! 19,000

1ENDING MEMQORY ADDRESS

JERRNR FOLLOWING A 16 SECTOK — -
JWRITE o
PACAEGOON

1ACY1=BAD

sCAUSE M“END NF CYLINDERW
;TN NCCUR DURING A
12 SECTOR WRITF

JCARTWRIDGE DTISK

$SKIP IF 2311 DISK PACK
12314 NISK PACK

IGFT PRNPER DISK ADDRESS TO
sCAUSFE "FoC" '
$ADD IN UNIT &

sFINALLY

JLOAD MEM ADDR,
JWRITE !

JWATT 1AAMS (OR UNTIL "DONEW)
PREAD STATUS

IND "EQC" AR YFRR" QR "DP NONEY
SFALLOWING WRITE NVER FEND CYL
JACA=EXPFCTEND ENDING STATULS
JACLeENDING STATHS

ICART  HEAND 1 SECT 1342 SECTARS
12311 HEAD 9 SECT 5 2 SECTORS
12314  REAR 23 SECT 13 2 SECTNRS
JUDP DONEM,"FOC", "ERR",STATUS MASK,



A Anda7

nioet
2INA2
23663
nw3l6ha
PA6KS
w3666
RY-LY
WABT7 P
H3n71
3672
v3673
¢3n74a
nlezs
“w367h
wae77

V3704
v3zeg
2?3702
n3zes
w3794
w3774
$372E
P23727
r3714
w3711
$3712
»d713
~37134
nwd7z15
w3716
v.3717

w372¢
URYAD!
#3722
w3723
nwdzea
3725
3726
-3727
A7 3N
w373
#3732
GRI733
n3z 34
w3730
3736
w3737

JHMAIN

wh24An D3I
20152
n24121
123!&“9
w63r 33
0W2vaz4
nh2233
1024000
NE1133
152522
nwneo27
264433
125113
NAKD42
ANE243

6240 D34S
nPni1d?2
r2a121
1230up
ARJINII
nw22n074
nE2733
102440
wh{133
152520
w6227
Ne4433
n2v0bn
123414
vE24?
PRE243y

Werh24m NISS
»r201159
024121
123002
A6IPII
B2nn74
NEPP3R
1h2420
whi133
19252u
YPrAe227
vEH433
uwenany7
122414
“NRKD42
MA6?43

SETPY

LhA @A,TESTY
Lha §,C17
ADD 1,0

0cC 0,NSKP
LOA #,Kk82
nOB W,DSKP
SUR a,n
NOAS 9,DSKP
SURZL. 2,2
wAIT

NIa 1,DSKP

MOvLs 1,1,SNC

FHALT |
LOOP

SETF)

Lha o, TESTII
Lba 1,C17
ADD 1,0

PDOC #,NSKP
LNDA »,KB2
DOR O,NSKP
SUP r,a

- POAS ¥,0SKP

SURZIL 2,2
WATIT

NIA §,08KP
LhA 2,KBla
AND® 1,0,87k
FHALT

LQOP

- SETPI

LDA O, TESTU
Lra 1,C17
AnD 1,2

nnt #,NDSKP
LDA @A,KB2
nep a,nSkp -
SUB #,0
pPoasS w,U0SKP
SUR2lL. 2,2
WATT

PIR §1,DSKP
LDA O,C204a
SuR® {,v,SZK
FHALT

LonpP

-47-

]
JATTEMPT A READ
$( FIRST READ JJI1L! )Y

JUNIT # / § SECTOR XFER

JCA =& 20000

IREAD !}

IWAIT 10@MS (OR UNTIL "DONEM)
SREAD STATUS

! DONE ?

INA "DP DOME"™ ON READ
JACYsBAD ENDING STATUS

JATTEMPT A READ

1 1 SECTNR

JUNIT # s | SECTNR XFER
1CA = 2un9n
IREAD ]

IWAIT 1APMS (OR UNTIL "DONE")
IRFAN STATUS '
FUDATA LATE"™ STATUS ON

34 1 SECT READ

JAC13RAD ENDING STATUS

TATTFMPT A READ
: 1 SECTOR READ 2o o

2075 3
} UNTT & / | SFECT XFER

3CA = 20000

JREAD V]

IWAIT {vueMS (OR UNTIL "DONEW)
JREAD STATHS

JENDING MEMQRY ADDRESS

PIS WRNDNG FOLLWOING 1 SECT READ
1ACK=GNOD

1AC18BAD



A Dah

vad7Zav
wlzal
wadz 4?2
vwl749
3744
3745
w3746
w3747
AJ7HA
nd751
‘%A752
w3783
3754
w7585

v375a6
vaz57
DIAZKL
w3aA/A1
AI70E
v ATRI
Wa7F 4
vAZRS
R YA
w3767
PrPA7 700
w771
#3772
v3774
nw3dz7a
waz7zy

«MALIN

P24 DIAS

A21n15H2
rn24121
1230
DEIL NN
na2vnyz 4
622373
a1 33
152520
w227
A202%2D
123414
vikh 242
rAE24d

HN211HA
1ny1v?
R RN
ARR2 4N
W21 1532
nwP2an7d
123avo
NARAMAA
vounjd
vR21*3]3
DR 3I

§5252un -

GAp227
125113
rea2a?
nuneE24d

n37:

SFTPI

LA W, TESTU
LOA 1,C17
AGD 1,0

PNC = ,NSKpP
LDA (A,KR2
PNR A ,NSKP

NINS DSKP
SURZL 2,2
“ATT

Lns 4,C79
AnDY | ,0,S7K
FrALT

Lene

LA @ ,NDTIYPE
MEBVL ¢,v,87C
JrP EQ
SETRY
1Li1-84 A, TESTY

oLha 1,Kku2

ANy,

NGE v,NSKkp
LA 4 ,xK2

NER WM, NSKP
N1NS [PSKP
SHR7ZI 2,92
walTl ‘
MOVLE 1,1,SNC
FraLT

LGNOP

«ENT

TATTEMPY 4 REAN
1 1 SECTNR READ

SUNIT & 2 1 SECT XFER

$1CA & 20000
IREAD |}

;wAIT 10@AMS (NP UNTIL "UONMEM)
sAC1=STATUS .
PERKNR STATUS FOLLNWING A

JREAN,

"SEFK ER", Ok "APDWRESS/

 JUNSAFF®

11F CARTRIDGE NDISK
JUNNT'T ATTFMPT A FORMAT
IMGDF READ

JATTEMPT A RFAD

$IN THF FNRMAT MNBE

P (FIRST

1]

1NSE NF FNDRMAT “0DE)

sURIT & FURMAT #NDE RIT

ICA =
IREAR

2URAN

.

swAIT 1u®MS (DR UNTIL "CONEY)

sACYI=8TATUS .
INO "DP DONE"™ FOLLOWING F»T RepAD

ICHELK

N"F ODOMNEN, "R/« UONEM



Pndg

$niz77¢
w3777
papnn
a0y
papn2

rared
wARNe
WaRAS

PARASR
nanp?7
papID
ndarty
(14912

naa1d
nauya
nanys
pdnib
nanty7

VAN
nen2}
naa22
2423
wan24

nap2%
n4n26
r4027
wand
nWapdy

PAPA2
0apr3d
24034

0w4in3S
Aan36
wamad?
nanadp
ndndy

r4v42
nendd
nanda
napadd
wAndb

néna7
P4EARA
pansdi
PARR2
.rdénhd

MATN

PA6237 EL
nne262
NAQRNA
hr6242
nep422

AAG6256
205403
PABENS

Ar6e260
PA6ENS

naAry7

NA6242
nanay?

GR6257
nez72us
apay?
wPE249
neuans

rA6261
PRAKAAS
nr72n5
WAR24D

26243 FIFES

NAap237 F21:
WAE262
PARAUR
AR6247
anpaz?

nue2s56
PAS54n2
VeBs6ins

nee260
AAREAS
napaalz
wpe242
ARPN4L2

nWasp97
AT 208
AAARY7
wep24?
AAP A0S

Pep261
UA6sS
ar7245%
w6242
nee243 F2F s

JSR OISET
OOSEK

]

EHALT

JMP ELE

GENDATY
7EROS
PRGEND

WRITE
PRGEND

17
EHALT

JMP ELE

READ -
PRGEND+4QQ
17

FHALT

JMP FLE

CHELK
PRGEND.
PRGEND+40Q
EHALT

LONP

JSR OISET
NOSEK
4

FHALT
. JmMP F2E

GENDAT
nNMFS
PRGEND

WRITE

"PRGEND

17
FRALT
JMP F2F

READ
PROENU+AAY
17

FraLT
JMPOE2F

CHECK
FRGEND
PROEND+4AR
FRALT

Lnny

-49-

J00 SEEK/WRITE/READ

JCHECK DATA

1SEEK CYLINDER ZEROD

JERRDR DURING SEEK,

FSKIP REMAINDER OF TEST

IGENERATE DATA
10ATA=ALL ZEROS

$DATA RUFFER ADDRESS

;D0 THE WRITE

JOATA BUFFER ANDDRESS

JHEAD=0, SECT=0,
JERRMR IN WRTTE,

1 SECTGR
AC1=STATUS

$SKIP REMAINDER OF TEST

IREAD THE DATA

IDATA BUFFFR ANDRESS

JHEAN=Q@, SKECT=0,
JERRNR IN READ,

! SECTOR
AC1=STATUS

JCOMPAPE DATA RUFFERS

;GONOD BUFFER

IRUESTIONARLE RUFFER
JERRNR, ACRA=G0OND WARD

$AC1=BAD WORD

10N SEEK/WRITE/READ

JCHECK DATA

ISFEK CYLINNDER ZERD

PERROR DURING

SEEK,

JSKIP REMAINDER OF TEST

IGENFRATE DATA
IDATA=ALL NONFS

IDATA BUFFFR ANDRESS

IDO THE WRITE

JDATA RUFFER ADDRESS

IHEAD=Q, SECT=0,
JERRDOR IM WRITE,

1 SECTOR
AC1=STATUS

;SKIP REMAINDER OF TEST

tREAD TnE DATA

JDATA BUFFFR ADUDRESS

IHFAND=R, SECT=-R,
JEQRRNK IN READ,

1 SECTOR
AC1=STATUS

JCNMPARE DATA RUFFERS

$GODD RUFFFER

JQUESTIONARLF AUFFER
TERROR, ACP=GOND WNRD

TAC1=RAD wNRD

AC1=STATUS

AC1eSTATUS



A Puhp

v.ansidg
wANSH
PPANKG
vavh?
Y R4

v.A2R)
v-4i"R 2
AR

v41Rd
“ARRS
warho
AAPRT7
H4n7¢

war71
wdnz2
AT S
nanza
“an7y

wdait7b
CAaAY7
PY DAL
ayny
vainy

¥R RN
74104
AL
na1né
watny

mwdj 1o
Ma111
val112

vdlitd
w4114
wditid
valih
rd117

A4y DA
ré121d
yd417°2
V4123
le?&

“412b
AL 2m
Vw4127
Lid13u
rd13ds

sMAIM

ree237 F3:
VPRI H2
neaAnNe
ARKRP 4P
Vrvide?

PRr6PHR
w5421
WRKRAS

“aR2p0
L S L
UAAny7
#An24?
“ruat2

o257
APT2vS
npany7
6242
W2nauk

whrhIon
ANKRAS
na72,8
PPrn24?
26243 FJ3F:

ven237 £F42
PARDHD
WG LA
BEeh242
qu42?

ANE296
AP541
rRHRYS

APR2BA
WARENS
WAANRLT
ArBD 42
A48 ?

NORNDST7
AAT2NS
VALrALT7
AARD LD
NN LEAD

“RE20)
WOKRFPR
nngoNs
nhWiih24a2
Ar0243 F4F 2

JSR S]ISET
NOSEX

)

FraALT

IMP FJE

CEMDAT
MUMSFD
PwGEND

WRITF
PFGeM
17
FROLT
JMP F3E

READ
PRGEND+4M
17

FHALT

JMP F&F

CrELK
PREEND
PEGENy+40
FHALT
Lonp

JSR O1StT
NNSEK
(¢

FraLT

_JMP E4F

GeENGAT
ALTY
PRGEND

Wk ITF
PEGEND
17
Fra( T
JrP F4E

FEAD
PrOGEND+4N
17
FrALT

JrP FafF

CHECX
PrGEND
PRGEND+4O
FrALT
LooP

(%

6

A

v

-50-

;D0 SEFK/WRITE/READ'

JCHECK DATA

JSFEK CYLINDFR ZEKO

JERRNR DURING SEEK, AC1=STATUS
ISKIP REMAINDER OF TEST

JGFNERATF DATA
INATAZNUMBFRS R=377
IDATA HUFFFR ANDRESS

DN THF “RITE

iDATA BUFFER ADPDRESS
IHEAR=-N, SFCT=¢, 1 SFCTOR
PERRNR IN WRITE, AC1=STATUS
ISKIP REMAINDER OF TFST -

JREAN THE NATA

$DATA RUFFER ADDRESS
IHFAD=R, SFECT-4, | SECTOR
JERRNKR IN READ, AC1=STATUS

CNMPARE DATA RUFFERS
$GNON RUFFFR
JRUESTIOMNMARLE BUFFER
JERRNR, ACPa6G0ND wWORD
JAC1=BAD wNRD

;00 SFFER/wRITE/READ

ICHECK DATA

}SEEK CYLINDER ZERN

PERRNR DURING SEFK, AC1=STATUS
ISKIP REMAINPER OF TEST

JGENFRATF DATA
JDATA PATYERN = tpiaiety ETC,
JDATA BUFFER ADDRESS

iDD THF WRITE

IDATS RUFFFR ANDDRESS
IHFAN=(R, SECT=0, § SECTOR
JERWNAR IN WRITF, AC1=8TaTUS
iSKIP REMATINDER OF TEST

JKFAD TrF DATA

JOATA RUFFER ADDRESS
jHEALN=N, SECT=0, 1 SECTNR
1EKROR IN READ, AC1=STATUS

JCOMPARE DATA RUFFERS
16NON RUFFER
SRUESTIONARLF RUFFER
1ERRNR, ACK=HRODD w0ORD
1AC1{3RAD wDRD



A ApSy

wa132
w4133
24134
4135
na1des

* w4137
¢414v
nd141

8142

na14d
74144
-pa145
r4146

nai147?
na1hv
na1hsi
na152
wa1sy

va154
P4a155
4156
241587
paity

MAIN

wee237 FS5
AAER262
ARVANG
nhh24?2
"APn422

nAL25R
w95413
nA6HNS

NAKRDANA
AABBUS
nAany?
nnd24?
Pltnel2

npe247
w7 o2n8
NAARL 7
HPb24?2
NOAR4ins

HOR26 Y
nenAhrS
hpA72vH
nr6242

w6243 ESE:

JSR @oISEY
NOSEK

fa

EMALT

JMP ESE

GENDAT
ALTW
PRGEND

WKITE
PRGEND
17
EHALT
JMP ENF

READ
PRGEND+4AR
1?7

FhaLT

JMP ESF

CHECK
PRGEND
PRGEND+4QQ
EHALT

LoaP

=-51-

'
100 SEEK/WRITE/READ
JCHECK DATA

ISEEK CYLINDER ZERO
JERRNR DURING SEEK,

AC1sSTATUS

JSKIP REMAINDER OF TEST

IGENERATE NATA

sDATA PATTERN = A1Q1010 ETC,

$DATA BUFFER ADDRESS

100 THE WRITF
JOATA BUFFER ANDDRESS

JHEAD=Q, SECT=?, 1 SECTOR
IERRNR IN WRITE, AC{ESTATUS
3SKIP REMAINDER OF TEST -

'JREAD THE NATA

JDATA BUFFFR ADDRESS
jKFAD=-A, SECT~-R,

{ SECTOR

JERRNR IN READ, AC1=STATUS

JCOMPARE DATA BUFFERS

$GO0D RUFFFR
JQUESTIOMARLE BUFFER

JIERROR, ACA=R0UND WORD

PAC13BAD wORD



A Dy&?

na1R]
valhe
r4163
va164
rd165
4166
va167

nat7un
417
vd4172
nday173
r4174

w4175
nwati7e6
wai{z77
Y- Yol
naz221

A4202
nd2n3
r4204
Ad200h
P4206

Aa2017
wd2iu
4211
waz21?
ndzid

MAIN

A21142
Mant{al
PPreo?3? ESL
ANE262
neeAn@
wAGP 42
NAm424

w2019143
nd4n149?
Ar6256
AAND 17

MABRAN

726200
PARNAKNS

nwpanyz

WAL 42
ALY

nup2s7
MNr72+4
wnpay?
PNnK242
APrdnS

RAR2RY
CRRASS
Ne721s
rUR242
M“A62d43 FOF?

LIDA V,RPANDNM
STA A ,RELRAN
JSR BJSET
PNSEX

a ‘

FraLT

JMP EbF

Lha A,RELRAN
STA 2,RANDOM
GEN[AT

RAM

PRGEND

wWRTITE
PRAGEND
17
ERALT
JrP FEG6E

REAL
PRAEMD+4RhE
17

FhALT

JnP EbE

CHF{K
FRGELND
PROGEMG+4A2
ERALT

Loop

=52~

PN0 SEEK/WRITE/REAC

JCHEDNK DATA

$SFEK CYL INDER (ZERD

PTERROR DURING SEFK,

JISKIP REMAINNER OF TEST

JGENFRAYF DATA
SDATA = RANDNM
BDATA RUFFER ADDRESS

INN THE WKITE

sDATA RUFFER ADDRESS

tHEAD=Q, SECT=-A,
TERROR IN WRITF,

1 SECTOR
AC1=STATUS

JSKIP PEMAINDPER OF TEST

IKFAD THE DATA

SNATA RUFFER ADDRESS

iHEAND=2, SECT=~Q,

1 SECTUR

IERRNR IM READ, AC1sSTATUS

fCNMPPARE DATA RUFFERS

;GNON RUFFFR

JAUESTIONARLE RUFFER
TERRON, ACM=GLUNN WNARD

1AC1=B4D wORD

AC1=STATHS



A

AR5

JMAIN

H

H

!

? THERE AND WHEN THE DATA AT CYLINDER O IS
o |

H

$DISCUSSICON NF TESTS E7/E8 AND ES/ELQ

r AT THIS PCINT IN TESTING IT HAS BEEN DETERMINED
JTHAT READING AND WRITING CAN BE PERFORMED CORRECTLY. THE
§NEXT FOUR TESTS ARE A CYLINDER ADDRESS CHECK, CYLINDERS
$ARE FIRST SFLFCTED IN DRDFR (M=312) AMD DATA EGUAL TO THE
SCYLINDER NUMKFR IS WRITTEN (TEST E7) ON HEAD-@

- 3SECTOR=A NF EACH, THE FOLLOWING TEST THEN READS THIS DATA

JBACK IN THE SAME SEQUENCE IN WHYCH IT WAS WRITTEN, IF ONE
JCYLINDER 1S WRITTEN ON MORE THAN ONCE DUE TO A (ALWAYS @ OR
JALWAYS 1) CYLINDER ADNDRESS BRIT LINE AN ERROR WILL SHOW UP
JIN THE NATA COMPARE CHECK,

1,E, TF "CYL 4" IS ALWAYS A ZERN THEN AN ATTEMPT
TO SEEK TO CYLINDER 4 ACTUALLY SFLECTS :
CYLINDER @, DATA WORDS OF "4" ARE WRITTEN

LATER REAN AND CHECKFD 1T WILL BE "4" WHEN
IT SHOULD BRE "an,

PTESTS E74ES CHECK ALL CYLINDERS IN SEQUENCE 0=-312
PAND TESTS EQRF1® CHECK THE CYLINDERS IN DREDER

"$FROM 312 YO ¥, USING THE COMPLEMENT OF THE CYLINDER

INUMRER AS THE DATA WDRDS,

-53=



a ODOK4

nwa214
Irak
nwazib

~4217-
PYPLI
1wd4221

v4227°
14223
n4224
14225
V4726
4227

AE230
wa2ldy

Y FRVE

24233
nd234
Wwa235
42 30
#8237
A424A

w4241
6242
w4243

w8244
o245
*424b
47247
~4250
vazasi
L4202
714?56
v\d?hd
74259
1eP886
rAP2S87
PALAN
2Ry
4252
nd4253
42k 4
i“d?ﬁb
‘_)A‘dbb

osMAIN

jp24en
w4014l
wWnh237

“PR202
[CRCERN SRAN A
nee6242
tevdlt
NARE2HE
wr5417
AN WS
vnE2on
WAKA LS
naAnry?
nae24?
“rp 4
wWerho43
niep764
w2v703
024207
122427
VMeR78AR

124,00
P EAW ALY
WAK237

WAAR2KRD
UANMELR
wrnH242
N2haY?
nre2h7
APHEHES
mPpnirL7
o242
MELER W AARY

WORT74

12¢707
1722414
Hwrn2a?
NRADLA
Wiv70d
Na2n7h?
w2arzv?
122427

A7 SS

F7

£E7.1:

F7F:

FR,22

M
x

-

SUH 7,
STA 90F701
JSR @ISET

NOSEK

o

EHALTY

JMP ET7E
GEMDAT
cCYLm™
PRKGEND
ARTITE
PPREND

17. :
FrHALTY

RIS D |
i.00P -

187 F7.1
LbS ©»,F7 .1
Lna §,C81¢
SIRZ 1,¢v,SRN
JMP F7

QLK 1, N

STA 7,ER,1

JSRP #]SET

nosSex

o}

FHALT

IMP FRFE

READ

PRGEND

17

FHALT

JMP FAF

Lhs 1,8ER,?
LhA 2,E8,1
S{tha 1 ,0,57R
FHALT

L0k

187 FH.d

LDA M,Fé%,l
LoA §,7312
SHRZ2 §,u,88N
JMP OFR

54«

TERRNR

]
APNRESSING CHECK, SEE DISCUSSION
WRITE ON READ=VW, SECTOR=0®
;0OF EACH CYLINDER, IN EACH SECTNR DATA
PEBUALS THF CYL #, WRITE IN ASCENDING
$0RNFR FROM CYL A TO 312,
$SFEK
SCYLTNNDER NUMHBER (IT CHANGES)
JERRNR DURING SEEK, AC1eSTATHS
$SKIP TO END OF TEST
JGFNFRATF DATA
$ANDDRESS OF DATA GENERATOK
IDATA RUFFEF ADODRESS
IWRITE |}
tOATA RUFFER ADDRESS
$PDISK ADNKRESS
JERRNR DURING WRITE,

ICYL.,
IPRECENING E7,

AC{=STATUS

3(F7,1)=CYL #
$0N IT ONCE FOR
JEACH CYLINDER

ICYLTINDER ADDRESS CHECK, SEE DISCUSSION
IPREVINUS TN TFST E7, KEAD FIRST StCTO®
tNF FACH CYLINDER AND ChFCK FUR PKROPER
$D4TA, TN EACH CASE DATA SKHOULD ERUAL
JTHE CYLINDER #,

JSFEK

$CYLINDER NUMBFR (IT CHANGES)

JERRNOR OQRING SEEK, AC1=STATUS

sRFAD

iNATA BLUFFER ANDRESS
sNISK ADDRESS

NIIRINGR REATD,
;SKIP TO EMD OF TEST
tFIRST wORN TN NDATA RUFFER
FSHOULD = CYLINDER =
sACAZGNON

JAC U ZRAD

;RFAD THF TESYT DFSCRIPTION
1REPFAT THE TEST FOR

$FACKH CY|.INDFR

AC1=STATUS



A GQ-SS

NE267
74270
vazyy

w8272
va273
naz274
04275
va27¢6
nazx77
nWa3op
n4a3aA L
rd43n2
4323
vasnr4
rnA3RPS
[ RYZE,)
?4a3ny7
wad1u
nwa4d1y
L4312
nd313

n4314
n4315
24316

4317
©nd3don
r4321
paiz22
. 4328
24324
YRV
n4a326
w432y
Pa33v
433
#4332
24333
4334
v.44935
n4a3db
PWedd7
eI AN
PAJ4Y
P4aI L2

JMAIN

aon2u7
pardund
wee237

nnE262
nopannm
nwnaHh242
nepat
nnE256
pn2ayhatLs
nneewnd
Hpe26a
WaBENS
AAARYL7
wWAb242
nena¢y
nes243
A14764
vwardany
“n2N762
101103
APR75H6

w227
YR V.1 I
vAB23d7

NWPAH262
NeROVA
rnaKo4?
nrrdal1d
na62b57
BOLAGS
PAveL?
NAB242
“BAANA
no6774
NP7 R7
(O a0
122414
AAH2A2
»ah243
214762
Nneerady
noAazZeA
M1 ad
nner7s4

F9,.1

E1A,1:

E1®,2:

ELat 1

LhA #,0882
STA M,E9,. 14
JSR-@ISET

NOSEK

n

FHALT

JMP ESE
GENDAT
CYLNC
PRGEND
WRTITE
PRGEND

17

ERALT

JMP .+
LonpP

0SZ EY,.
JEP o+
LA A,E9,.1
MOVL @,d,SNC
JMP EY

LA #,0312
STA a,Fin,14
JSR €1SET

NOSEK

o a
 EHALT 1

1o %

JMP E{RE
READ

" PRGEND

17

EHALT

IMP FLOaE

LA 1,8E10,2
Lhe a,F1n 1
oM a,n

Surs y,¥,82R
EHALT

|.oNP

NDsS?7 E12,1
R |

LCA P,EL10,
MovL #,9,SNC
JMP ELIQ

EDT

-55=

B |
JCYL. ADDRESSINMG CHECK, SEE DISCUSSION
JPRECEDIMG TEST E7. WRITE ON HEAD=O
1SECTOR=, OF EACH CYLINDER, IN
JEACH THE DATA WORDS EQUAL THE COMP,
10F THE CYL #, WRITE IN DESCENDING
SORDER FROM CYL 312 TO @,
1SEEK
JCYLINDER NUMBER (IT CHANGES)
JERRDOR DURING SEEK, AC1=STATUS
ISKIP TO END OF TEST
IGENFRATE DATA :
$1ADDRESS OF DATA GENERATOR
JIDATA BUFFER ADDRESS
IWRITE |
1DATA RUFFER ADDRESS
sDISK ACNRESS
JERROR_NURING WRITE, ACJ=STATUS

s (E9,1)=CYL #

IDND 1T ONCF FOR-
TEACH CYLINQDER

ICYLIMDER ADNRFSS CHECK, SEE DISCussIo:
JPREVINUS TO TEST E7, KEAD FIRST SECTO:
10F FACh CYLINDER AND CHECK FOR PROPER
INATA, IN EACH CASE DATA SHOULD EQUAL
$THE COMPLEMENT OF THE CYL ¥

1SFEK

$CYLINDER NUMBER (1T CHANGES) -

JERRNR "DUURING SEEK, ACi1ESTATUS

JREAD
JDATA RUFFER ADDRESS

~$DISK ADDRESS

FERROR DURING READ,
:SKIP TO ENU OF TEST
JFIRST wNRD IN DATA BUFFER
PSHOULD = CYLINDER #

AC1=STATUS

TACKH=GAND

FACLI=BAN

IREAD THE TYEST DESCRIPTION
IREPEAT THE TEST FOR

IEACH CYLINDER



ARSE MAINM

iDISCUSSTION NF THE SECTOR ADDRFSSING CHECK,
J(TESTS FI1/F12 AND E13/F14)

JUSING CYLINNER=R, HFEAN=Q TEST b1l WwRITES ON
JEACKH SUCCFSSIVE SECTO% IMDIVIDUALLY FROM u=5,
JOR A=11, IN FaCH CASF EAMLH DATA wNRD ENUALS

- §THE SFCTNRP NyuMbER, TFEST E12 READS THF INDIVe

3 INUAL SFLTORS BACK IN THE SAMF NRNER AND )

(CHECKS THF DATA, TESTS E13/F14 PERFURM THE SAME
$TASK FYCEPT THAT THF SELTNR SFQUENCE IS IN THE
fREVERSE ORDFR AMD THE DATA wRITTEM FEQUALS THE
ICOMPLFMENLT NF THE SECTOR MUMARFR,

JTHIS TEST 18 NESIGNFD TN CATCH ERROMENUS SeCTNR
$SELECTINN ERRNKS,

1.k, IF "“SC2" 1S ALWAYS AT GRNUND WHEN SECTOR

H
-3 2 TS SELECTEN, SFCTYOR o wWwWILL ACTUALLY
H RE CHOSEN AND "2'S" WILL BE wRITTEN THERE,
? Tr: THE SUESEAUENT REAN A DATA COMPARE
H ERRPURP wlLL KESHLY WITk TKE GNUD="a",
H ALD THE Ranpsu2w,
14343 {n24c0e SR A, 3SFE DISCUSSTOM PRECENDIMNG THIS
Nadde w4an157 STA 72,SECT ° ~ jwRITE LN CYL=®, HFADeR, NNCE
M4345 o2 IL.naA °,017 ;FOR FACH SECTPR, IN EACK
834ty v4.,413 STa ¢,Ef1,1 ICASE THE NATA «ORNS pNR:AL
vA347 026287 Fii: JSP #1SET - !THE SFCTOR NUMBFENW
PA438v PPR26KD PNSEK - PSEEXK !
Bd351 wapryn 7] ICYLINNDER @
n4852 wrH24? ErRaLTY . JERKRNP TM SEFK, ACIsSTATUS
f43583 eradly JHP FliE $SKIP TD EMD DOF TEST
V4354 LAE256 REMDAT JGFNERATF NATA
vd43KR5 Aarhdan SECT™ $ANDRESS OF PATA GEN KOUT,
PA4INE PARANR , pPRGEND $ADNRESS QF NATA BIUFFER
#4387 wPp2h0t WOTTE IwPITE .
ABIRN WP HAKS PEGEND INATA BUFFFR ADQOKRESS
283 WAL R17 Fil.t18 17 INISK ADDRFSS (IT CHANGES)
DA PRrE242 FraLY JERRNF® IN WRTTE, AC1=S8TATLIS
“nd3BI PO AN : Jmp e '
va3dh4 »Ph2423 ELYES Lonp
yd3hhH 1t n7 187 SenT PINCREMEMT THE SECTOR
A4ARK 12773 Lha ", F1t1.,.1 INTIMRER
LEIBT (2L Ah] Lha ¢ ,Kint )
437y 1P ancd Apn 4,0
VA3 a7 . ORTA ZL,EL1T U
wWAad72 woeyne LiIsA 3 ,DTYPF ;SFE 1F DGONE
VAZTS wlRaDnS L 2,018/
(143748 127103 ADGL 1,1, 8NC
w437H w3n2ie Lt 2,C4817
vAad76 Yyzdvid. ; SUR A,2,87R
Va3T77 Ann7sHn JMPOF LY ;DO ANOATHER

-56-



A Bub7 JMAIN
: q

vaany 102400 SUR @, 1SEE THE DISCUSSION PRECEDING

n44dny P40157 STA 0,SECT !TEST F11, READ ONCE FROM
ndam2 w2uni121 LDA #,C17 JEACH SECTNR AT CYL=?, HEAD=Q,
ra4nyd P4nain STA ©n,E12,2 JCHECK DATA IN EACH CASE,
nadna pn6237 E122 JSR GISET SDATA WORDSaSECTOR 4,
wWd40bh BN6E262 NOSEK 1 SFEK , ~

. WA4DL ARAAVK n ICYLINDER @ ' '
Pna4a7 poE24? ERALT JERRNR IN SEFK, ACI=STATUS
hWadly Amadl? JMP E{2E JSKIP TO END OF TEST
2411 an6257 READ PREAD | '

N4412 nr66K5 F12,13 PRGEMD $DATA BUFFER ADDRESS
naald vapn1? F12,2: 17 JDISK ADDRESS (IT CHANGES)
Q4414 rab242 EMALY JERROR IN READ, AC13STATUS -~
nad1s anndunsd JMP E12E $SKIP TO END OF TEST -
Nnaa16 nanidb? Lha @,8ECT JGET SECT +

48417 26773 LDA {,6E12,1 JGET A WQORD READ
vaa42p 122414 SUR&® 1,Mn,S87R JDATA ERROR, SEE ABQOVE DESCRIPTION
64421 VWR6242 EMALT JACL=GO0ON WORD
V4422 ANb243 EL2ES Lonp $AC1eBAD
724423 210157 182 SECT $§ INCREMENT THE SECTOR
$4424 w2v7n7 LA e,F12,2 INUMBER »
24425 n24063 Lba 1,kB811 '
naaz6 123apna ADD §,@
w8427 ndm764 STA 9,R12,2
na4a3y 124150 LA 1,DTYPE ISFE IF DONE
n4431 #3n205 Lbas 2,C157
w4432 1271w ADDL 1,1,SNC
#4433 0w3n21n .DA 2,C317

4434 112404 SUR 9,2,57r
waal3s vwanz47 JMP E12 1G0 AGAIN
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A ALSA MATM

. [}

w443k 2150 LNA #A,NTYPE ?SFE DISCUSSTION PRECEDING

NA437 W24044 LhaA 11,0137 ITEST E1t, WRITE ON CYL-¥,

Pddd4n 13113 . ADDL vip,v,SNC JHEAD=®A, QONCE FOR EACH SECTOR,

wA441 nP4PNE ' LOA 11,6277 JIN FACKH CASE THF DATA ERUALS

*4442 44420 STA §,F13,1 JTHE COMPLEMFNT OF THE SECTOR
. A44483 120020 MOVZR 1,1 INUIMBRER

Ma4d44 125220 MOVZIR 1,1

Naady 125227 MOVIR 1,1

w4486 125020 MOVIR 1,1

"Wa44) wa4arh? STA §1,SECT JBEGINNING SECTOR

wA4SY Cre237 F13: JSR E&ISET ISETUP

4451 VRADH? NoOSEK ISFEX !

¢ 4452 Hupapa a ICYLTNDER 2

n4453 O0OK247 ErALT . tERRNR IN SEEK, ACI=STATUS

#4454 cupratl JmP EL3E ISKIP TO END OF TEST

P4455 UNE25A GENDAT IGENERATE DATA
- 44585 WRAH4L3E SETNEC 3 ADDRESS 0NF DATA GFNERATOR
" AddR] AV6EVS PRGEND §ADDRESS OF DATA BUFFER

PA4ARA wRR260 WwKITE JWRITE |

WA4R] WPAKUS PREEND : PADDRFESS OF NDATA BUFFER

wda8R? PANDRY7 E13.1° 17 1NDISK ANDRESS (IT CHANGES)

Z2A44R3 WRH24D _ EHALT JIERRNAK 1IN WRITF, AC{=STATUS

04464 B4 JFP G+ :

“ddhh MA243 FLJIES 1.onpP

vwd4R6 114157 NS?7 SECT INDFLREMENT THE SECTOR

w4487 nrn4v JMp et ~ INUMRER

vAAT L 121779 Lha ¢,F13,1

wa471 #24Ub3 L0A 1,KB1Y

~4472 12240 SR t,0

WwAa47 3 AALTNT STA 2,E13, :

w4474 141404 nC 0,n,82ZR ISEE IF DONE

Wdd75 weew753d JrP ELD sMOT YET
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a GBSy

w4476
hwaazr7
4500
nasny
pahna
Nnasey
ndhna
nases
nasnb
wdasnz
nas1an
wdS511
14512
nwadbil
nantia
nasis
w4516
n4d17
nas2n
néas2y
wd522
nAB23
nd524
w4525
vwdh26
nay27

PdS3n
v4531
04532
n4533

nas3a

#4535
ndd536

#ah3d7
'

JHATM

n29a45n
n2aownd
1203103
M24206
wda4415
12h022
125220
125224
{25022
wda41457
pPR6237
naR262
.\MVW\MG
Vr6E242
repd41d
nae257
ANBEARS
nerny7
6242
PAGAvA
noei157
1A200R
WwW26777?
122414
vab242
vA6243

N14157
AnRp4ng
NoIR768
N24063
1224
Wan762
1701404
aen7Sy

Fi4d:

E14,1¢
F14,21

F14E 3

Lha 4,DTYPE
LnaA {,C137
ADDL ©,0,SNC
LDA 1,C277
STA {,E14,2
MOVZR 1,1
MOVZR 1,1
MOVZR 1,1
MOVZ2R 1,1
STA {,SECT
JSR SISET
NOSEK

7

FHALT

JMP EL4E
READN

PRGEMD

17

FHRALT

JMP F14E

LDA @,SECT

coM 2,0

Lba 1,0E14,1
SUR#& 1,4,SZR
ERALT

LonpP

NS§?7
JMpP
LDaA
LDA
SUR
STA
INC
JMP

SECT
P
a,F14,.2
1,kb11
1,0
n,E14,2
a,n,S2R
Eld

$SEE THE DISCUSSION PRECEDING

PTEST 11,

READ ONCE FROM
3SECTOR OF CYL=Q,

HE AD'Q'

JREAD SUCCESSIVE SECTORS
3IN NRDER FRNOM HI TO LOw,
$IN EACH CASE THE DATA EQUALS
JTHE COMPLEMENT OF THE
JSECTOR NUMBER

ISTARTING

JSEEK |
JCYLINDER @
JERROR IN SEE
ISKIP TO END
IREAD |

INDATA RUFFER
IDISK ADDRESS
JERROR IN REA
JSKIP TO END
JGET SECTOR #

SECTOR #

K, AC1=STATUS
OF TEST

ANDRESS

(IT CHANGES)
D, AC1=STATUS
OF TEST

iGEYT ‘A WORD READ

JDATA ERROR,
$ACO=GNOD WOR
$ACL1=BAD

JDECREMENT TO

1DONE 2
JM0, GO AGAIN
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SEE ABQVE DESCR
D

NEXT SECTOR

IPTION



a DR

JHAIN

IDISCUSSTIONM NF THE HKEAD ADDRESSING CHECK,
; (TESTS E15H/E16 aND E17/E18)-

JUSING CYLINDER-(A, SFCTOR-A, TFST E15 WRITES ONE
§SFCTOR 0N EACH SUCCESSIVE HEAD INDIVIDUALLY.
$IN FACK CASE THE DATA WNRDS EQUAL THE HEAD
§NUMRER, TEST E16 READS EACH 0OF THESE SECTORS
:BACK IN THE SAME NKNER THEY WFRE WRITTEN AND
$CHECKS THE DaTA, TESTS E17 AND E18 PFRFURHM
$TRE SAMF FUNCTIONS EXCEPY THAT THE HEADS ARE
!SELFCTEN IN REVERSE ORDER AMD THE COMPLEMENT
JOF. THF HEAD NUMRER IS USEN AS THE DATA,

ITRESE TFST ARE DESIGNFID TN CATCH ERRUNEDUS
sHFEAD SELECTION OR MULTIPLE RHEAD SELECTION
JERRNRS,

I.F. TF "HD2" IS ALWAYS AT GRNUND WHEN HEAD 2
1S SFLECTEN, HEAD B wILL ACTUALLY BE
CHOASEN, "21S" WTLL BE WRITYEN ON THIS
SECTNR WHERE "MUIS" KAD BFEN WRITTEN
PRFVIOUSLY, THE SUBSEOUFRNT READ WILL
THEN ENCOUNTER A NATA ERRQUR WITH THE
GNNU wNRND = ©® AND ThE BaAD wWORLD = 2,

- we

. 8 B9 "¢ =g

-60-



A AUAL

nasan
nas4al
4542
118543
pdHaa
naysa5
nas46
NnaANL?
24550
nassSy
nasha
nansy
nassd
nassh
A4556
n4a5587
nashHn
%4564

n4562
#4563
nds564
n445R5
w4586
nane7
N457n
w4571
Ba8%72
w4573
nas74
P4a575%
4576
w4577
P46

JMAIN

1n24un
nar156
neni21
ndnatd
06237
nee262
ADNAKA
ane242
Arprdlt
Pr6256K
nns5a34
BRERUS
npeoen
nNeeRMS
reNny7
PeB2497
nandpy
pR6243

A"1ny1 56
#w2n773
n24a67
123242
Hhapz7n
Ho415n
nlrds4e
125112
wonan4

1514vn.

125202
1514p0
ngsannm

122404 .

nRAR744

E15:

E15,.13

E{5E:2

SuR
STA
LDA

?,0
P,HEAD
a,C17
STA A,E15,1
JSR BISET
NASEK

)

FHALT

JMP FELIS5E
GENDAT

HON

PRGENG
WRITE
PRGEND

17

EnaLT

JMP et
LONP

1§82
LDA
LhA
ADD
STA
LGA
.DhaA

HEAD
”,E15,1
1,K87
1,0

@, E15,1
1,DTYPE
2, ADR=1

" MOVLE 1,1,S82

JrP . +4
INC 2,2

‘MOVR 1,1,52C

INC 2,2
LDA §,0,2

_SUR 1,0,SZR"

JnP ELS

c.
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'
1SEE THE DISCUSSION ABOVE,
IWRITE ON CYL=-0, SECT=0,
JONCE FOR EACH HEAD,

JOATA WORDS = HEAD #

JSEEK |

JCYLINDER @

JERRNR IN SEEK, AC1=2STATUS
PSKIP YO END OF TEST
JGENERATE DATA

}ADDRESS OF DATA GENERATOR
JOATA BUFFER ADDRESS
JWRITE |

1DATA BUFFER ARDRESS

IDISK ADORESS (IT CHANGES)

JERROR IN WRITE, AC1sSTATUS

JINCREMENT TO NEXT HEAD

$DONE 72

!CARY DISK

ISKIP IF 2311
12314
IGET END DISK ADDR

INOT DONE YET

-—



A ReR2

vatny
naeny
(¥ YN
Y Y. Y
4625
VAKNAR
“aARAT
nabiw
#4b11
Mm4K12
ndnid
wan1a

vidnid

*dhio
nwany?
Nn462v
¢4h21
¢4h22
$#A623

v4h24
14625
nadn26
w4627
Y- LY
v4531
vARA2
MnaAEIS
w4634
VY- LRE)
v4636
w437
1r4R 4N
wa64]
»wd6b4a2
MnAaRA4Y

vanad
wasahn
VAK4Y
$wand7

+MAIN

102440
hdPp1 6
wor121
nar81 D
wph237
nAE262
WRARAR
6242
neR4ay?

Nre2h7.

SCRHRAS
apnay 7
w6242
Wwirdsh
224156
rw26773
122414
ARH242
WAL243

P12156
wanzhe?
wo4aeh7
123n0n
740704
ng415n
aJ3nai?
§1255312
Wit dp 4
151440
125212
151{4an
N2500a
122444
naR743
AN2ARS

gk d4s
tpiery7

APSPLT7

pramny7

EL16

E16,13

E1€,23

F{6E:

ADRY

SUR @A, n

STA n,HEAD
LA @,CL7
STA ©w,E16,2
JSP eISET
DGSEK

]

FHALT

JMP FLAE
READ

PRGEMD

17

EHALT

JMP F1{6E

LCA WU,HEAD
Lpa 1,8£16,1
SuB® 1,9,S7R
EHALT

LonP

187 HEAD

LDA B,F16,2
LOA 1,Kn?7
ADD 1,0

STA N,E16,2
LOA {,DTYPE
1.8 2,AD0R=1
Movies 1,1,82C
JHP 44

INC 2,2

MUVR 1,1,82C
INC 2,2

LA 1,2,2
SR §,”,SZR
JMP FLAR

JEP L ¢5

ot
1wtz
S¢ 17
12017

JSEE THE DISCUSSION PREC
JTEST E15, READ ONCE FR
JEACH HEAD ON CYL=@, SEC
JVFRIFY THAT DATAsHEAD &

ISEEK |}

JCYLINDER 9

JERROR IN SKEER, AC1=STAT
§SKIP TO END OF TEST
JRFAD |

JANDDRESS OF NDATA BUFFER
IDTSK ADDKESS (IT CHANGE
JERRNR IN READ, AC1=STAT
$SKIP TD END OF TEST
$GET HEAD &

sGFT A WNRD READ

;DATA ERROR, SEE AROVE D
JAC2=600D WNRD

1ACI=BAD

§IMCREMENY TO NEXT HEAD

JDONF YET 27

JCART DJISK

3SKIP TF 2311
12314

EOING
OM
T'ﬂo

us

S)
us

ISCUSSION

iGET ENDING DISK ADDRESS

_IMORE TO G0

160 TN NEXT TEST

$ICART, HEAD 2 SECT v

. 312311, HEAD 12 SECT w

12314, HEAD 24 SECT ©

-62=

1 SECT
1 SECTY
1 SECT



A RBOEY  MAIN

]
naeSy ¢2n150 LhA 2,DTYPE )JSEE THE DISCUSSION
PAaBSL n3Insne LDA 2,ADRi=1 JPRECEDING TEST Ei5,
w4652 111112 MOVL#® 0,7,S2C IWRITE ON CYL=~Q, SECT=Q,
Wa653 nanand JMP 4 JONCE FOR EACH HEAD,
w4654 1514np INC 2,2 JOATA = HEAD &
_P4R55 {n12m2 MOVR @,4,52C
wahkhe 1514nnp INC 2,7 ,
24657 p25000 Lhs {,n,2 " JSTARTING DISK ADDRESS .

C wahBB nd4aalh STA 1,F17,1 JSELECT HEADS IN REVERSE ORDER

w4661 221213 LCA A,C1774
PWL6E2 12374m ANDS 1,9
NWaBARY NAnLH6 STA A,HEAD JICURRENT HEAD #
Ppe6H64 Wr6237 EL7: JSR @]1StT .
Pa665 Wr6262 NOSEK ISEEK | -
PAKEE NPARYR a SCYLINDER 9 - -
Pa667 VPpb6242 FHALT $ERROR IN SEEK, AC1=STATUS
RA67U UBAdlL JMP ELT7E JSKIP TD END OF TEST
Vw4671 #0H256 GENDAT IGENERATE NDATA
14672 viH432 HONC : $ADDRESS OF DATA GENERATOR
Ba673 VWIrERES PRGEND - J1DATA BUFFER ADDRESS
#4674 MRE26Q WRITE JWRITE |
BEAR7H nreHAs PRGEND JDATA BUFFER ADDRESS
rae76 pupni7 E17.1: 17 IDISK ADDRESS (IT CHANGES)
VAaK77 GREDLD : EHALT - . JERROR IN WRITE, ACi=STATUS
VA7 Lepapt JMP ¢

N4 nwnG243 EL7E LONP

V47322 114156 NDSZ HEAD

4703 wrradent JMP L+

4704 w2n772 Lha 2,F17,1 JDECREMENT HEAD &
Na7AS n24n87 LDA 1,KB7

P4A7R6 122400 SUR 1,0

narM7 1an767 STA n,E17.1

4710 1721103 MOVL @,0,SNC INOME YET ?

nd711 WAARZHY JMP E&7 )NO‘

-63—-



A An64

n4712
w4713
24714
n4az71s
04716
naz7417
‘na72e
nazai
04722
24723
naz724
n4725
w4726
naz727
w4730
w4731
04732
naz733
ad734
74735
wd736
w4737
#Aa744
nazal
wa742
©nway743
n4744
w4745

w4746
w4747
nazsen
T nae751
?A4752
44753
n4754
ra755
04756

‘w4757
4760
neay76
24762

oMAIN

namis5a
n3nda4
1701312
nRrn4ang
151400
101202
151400
na25auna
h44413
n2n213
1237¢n2
n4n156
wRe237
nne262
nenann
Nnp6242
NANA4LI
Ap6257
RAd-1:1%35)
naunyy
wr6242
Nond4ns
hw2n156
10RARNA
n26772
122414
nn624?
waE243

14156
2rnani
n2R765
w24are?7
122404
nan762
101103
pAR751
ARNANS

NR4A76NH
napay?7
w4417
Wwi11417

E18:3

E18,1:
E18.2¢

EL{8BE2

AORY?

LDA @,DTYPE
LDA 2,ADR1=]

MpovLe 1,0,52C

IMP L +4

INC 2,2

MDVR 0,9,S87C
INC 2,2

Loa §,m,2
STA 1,E18,2
LDA %,C1774

‘ANDS 1,0

STA @,HEAD
JSR OISET
DOSEK

]

ERALY

JMP E18E
READ

PRGEND

17

ERALTY

JMP FIBE

LOA A,HEAD
CoM Q,n

LDA 1,8E18,1
SuURa {,n,SZR
EMALT

LOOP

NSZ HEAD

JMP L+

LOA »,F18,2
Lha {,kK87
sy 1,2

STA Q,E18,2
MOvVL ©,6,SNC
JMP E18

JHMP ELQ

o+l
417
4a17
11417

1SEE THE DISCUSSION PRECEDING
JTEST E15, READ ONCE FROM
JEACH HEAD ON CYL=0, SECT=0,
JVERIFY THAT DATASHEAD #

1SKIP IF 2311
12314 :
IGET DISK ADDRESS TO BEGIN WITH

1IBEGINNING HEAD #

PSEEK |

JCYLINDER O ,
JERROR IN SEEK, AC1=STATUS
$SKIP TD END OF TEST

JREAD | '

JADDRESS OF DATA BUFFER

1DISK ADDRESS (IT CHANGES)
JERROR IN READ, AC1=STATUS
JSKIP TO END OF TEST

IGET HEAD &

SUSE THE COMP,

JGET A WORD READ :
!DATA ERROR, SEE ABOVE DISCUSSION
FACA=G00OD WORD

1AC1=BAD

JDECREMENT HEAD ¥

1DONFE YET 7
IND
1YES, GO TN NEXTY TEST

JCART, HESD ! SECT v 1 SECT
12311, HEAD {1 SECT ©® | SECT
12314, HEAD 23 SECT @ 1 SECT

-64 -
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A OR6S

na763d

hNa764
w4765
24766
4767
n4az70
04774

naz72
24773
©n4774
w4775

Var76
@4777
VLA
a5aay
nws5en2
adend
n5004

n5end
a50a6
w5007
n5010

"5011
n5a12
£5013
w5014
e5e15
noet16
850187

. #5270
05021
A5n22
05223

oMAIN

np624n
N6262
nAn313
ARY40y
navane
na6242
eA6243

n3e153
21113
a4pant
NN62314

nnE249
nn6262
waR31d
n2ent4
123415
npr6242
0wn6243

n3ngd3
n21113
namany
nA62314

nna624nm
nn6262
nAndid
na2ny77
123414
arp242
An6243

n3Ng53
21113
nwapany
2n623¢

E10:

E20¢

E212

SETPY
DOSEX
313

JMP ,+3
JMP 42
EHALT
LOOP

LDA 2,UNUM
LLDA B,TRCL,2
ST‘ a'o*t
RECL®

SETP{

NOSEK

313

LDA @,K810
ANDH® 1,0,SNR
EHALT

LOOP

LDA 2,UNUM
LDA ?,TRCL,2
STA ﬂ’ l*l
RECL®

SETPI

NDOSEK

313

LDA @,C36
ANDE 1,8,S8ZR
EHALT

LOOP

LDA 2,UNUM
LDA @,TRCL,2
STA @, .+
RECL®
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L
J1CAUSE SEEK ERROR BY
PSEEKING 7O CYL 313

JACL1SSTATUS
INO ERRORS ON SEEK
170 CYL 313

JRECALIBRATE THE
JUNIT WITH A SEEK ERR

JCAUSE SEEK ERROR BY
JSEEKING TO CYL 313

PACL8STATUS
JINO SEEK ERROR STATUS |
JFOLLOWING SEEK TO CYL 313 .

JRECALIBRAYE THE UNIT
JIWITH A SEEK ERROR

JCHECK FOR ILLEGAL ERRORS
JALONG WITH SEEK ERROR
1AC1=STATUS

JINTENTIONAL SEEK ERROR |
JILLEGAL STATUSJ MEND CYL"
JOR "UNSAFE" OR "CHK WD"
10R "DATA LATE®"

JRECALIBRATE THE UNIT
JWITH A SEEK ERROR



A AP6RE MAIN .

72 '
#5024 rA6P54 E22° . DORw Lo+ $SETUP SECTOR.J & 4
nsn25 NOnALN 4] ICYL &
n502b nAS54nS THREE JOATA YYPE
n5R27 wAanz7 77 - JDISK ADDRESS
A5N3IN aR6R54 5727 NORW . ISECT 4
A5831 naperA f
. 75032 w5447 FOUR
w5033 2pnL17 117
5034 vwRo237 JSR OISET ITEST READ SECT 3«WRITE SECT 4
, I SERUENCE
w5835 we62%5? SZ7 b READ JREAD A SECTOR
w5036 wWABEUS . PRGEND ' JMEM RUFFER ADDRESS
n5037 vaen77 77 $SECTOR THREE
NSUAH un6242 EHALT JERRQOR, AC1=STATIlS
25041 @nn4a22 - JMP_ER22E }SKIP YO END OF TEST
a5p42 OAR260 . WRITE JWRITE A SECTOR
. RE043 vOBANS PRGEND JBUFF ADDR (3'S JUST READ)
. pSM4d vantyz 117 ISECTOR 4
PRN4S5 wnE242 EHALT - $ERRDR, AC1=STATUS
n5046 PPQ41S JMP E22E }SKIP TO END OF TEST
nwS5un47 WRB2S56 GENDAT JGENFERATE DPATA BUFFER
WEASH w5 4ns THREE $ADDR NF DATA GEN
5051 AREEAS PRGEND _ JBUFFER ADDR,
Wsir562 nas2s57 READ JREAD A SECTOR
AEAKI 2nr7205 PRGEND+4GQ JBUFF ADDR,
25054 nneit7 117 $1SECTOR 4
n5455 1r6242 ERALT JERROR, ACi1=STATUS
NnENS6 ANP4ANS JMP. E22E ISKIP TQ END OF YEST
RONHR7 nE26Y CHFCK }COMPARE BUFFERS A/B
AER6N NRBANS PRGEND PADDR OF BIUFF A (CORRECT)
g5063y arz724as PRGEND+4RL 1 ADDR OF BUFF B
¢5N62 NA6P42 . ERALT ICOMPARE ERRNR, ACQA=G0OD
N5n63 wnH243 F22E LONP $AC13BAD

-66-



A P67

as5n64
. @5065
#5066
5067

e5a70
w5271
n5072
25073

85174

nw5a75
aSn76
w5277

asS1an
519
n5in2
p51@3
#5104

©s105
- n5106
‘05107
n5110
n5111

no112
w5113
n5114
05115
251146

n5117
n5120
n5121
n5122
85123

MAIN

AA6254 E232
waanan
wR5448
pranz7

an6254
eranan
Ar5407
enniLy

np6237

AP6256
wns2a7
eRe6A5

wne26n
PAG6LS
Geeaz7
waon242
nanay7

were257
an7225
220117
nr6242
pAnd12

nne6257
wA6605
nwenay?
nn6242
0RR4es

©tn6261¢
wa66n5
nazz2e5
PR6242 .
Un6243 E23E!?

NORW
A
THREE
77

DORwm
]

FOUR
117

JSR PISET

GENDAT
FOUR

PRGEND

WRITE
PRGEND
77

ERALT
JMP E23E

READ
PRGEND+40GD
117

EHALT

JMP E23E

READ
PRGEND
77
EHALT

JMP E23E

CHRECK
PRGEND
PRGEND+4QD

EHALY

LaoP
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PSETUP SECTOR 3 & 4

ICYL' # 0
IDATA TYPE

JOISK ADDRESS (SECT 3)

1SECTOR 4

ITEST WRITE SECT 3~READ SECT 4

JSEQUENCE,

}GENERATE DATA

1418

1ADDR OF DATA BUFF

JWRITE A SECTOR

}ADDR OF DATA BUFF

ISECTOR 3
1ERROR,

AC1sSTATUS

1SKIP TDO END OF TEST

IREAD A SECTOR

JMEM BUFF ADDRESS

JSECTOR 4

JERROR, AC13STATUS
1SKIP TO END OF TEST

JREAD A SECTOR

IMEM ADDR
JSECTOR 3
PERROR,

ACY1=STATUS

)SKIP TO END OF TEST

JCOMPARE SECTOR 3 & 4

PSECT 3
ISECT 4

JCOMPARE ERROR,

ACA=GOOD (SECT 3)

$AC3aBAD (SECT 4)



A D068

w5124

n5125

05126
ns127
- 65130
15131
85132
25133
n5134

w5135
n5136
n5137
2514e

a5141%

n5142
05143

r5144
- 15145
25146
n5147
65150

n5151
n515¢
nS188
n5154
w5155

725156
n5157
pNo5§60
w5161
05162
rP5163
n5164
5165
5166
w5167
n5174
ph171
w5172
n5173
n5174
75175
»n5176
ns177

«MAIN

1n24va
A4n4ans
naN42n
n29207
papaldd
npe254
arpenn
6ens5417
pegel?

NIn778
nan7274
p24247
122437
eep77a
hordd4
hdnass2

Bne237
"R6262
pAAnEApn
nn624?2
neaeay2

7R6257
PAGRAS
nenatz
wr6242
nwapaRs

BPn1hs
n26160
122414
PnM6242
nn6243
ip1eny
renANA
P2R761
»wae?276
na6255
p242n7
r3N125
143444
126433

“MAn77y

ndpn751
r14417
PRAT A4S

E24:

oCLZ

G0¢

«SCYL:

F24E

LCYLS

GRANZ

SUR #,R
STA A, ,CL

STA @,,SCYL

LDA A,C312
STA @,LCYL
DORW

Qa

CYLN

17

I1sz .CL
Lna @, ,CL
LDA 1,C312

SURZ# 1,A,SBN

JMP ,CL~1
LDA W,C5A0
STA 7,CCNT

JSR SOISET
DOSEK

a

EHALT

JMP F24E

RFAD
PRGEND
17

FHALT
JMP FE24E

LDA ©,CYL

LDA 1,0BUFF
SuUB¥ 1,0,SZR

EHALT
LOOP

MOV @,d,SKP

»

LDA 2, ,SCYL

STA @A,LCYL

JSR ®IRAN - - -

LDA ,C312
LDA 2,C377
AND 2,7

synRze n,1,SNC

JHP GRAN

STA @, ,SCYL

PSZ CCNT
JMP GO

-68~-

[}
JWRITE CYL # INTO EACH
)SECT @, HEAD @, OF ALL
fCYLINDERS

JCYL 4
§ADDR OF DATA GEN ROUT.
$DISK ADDRESS

] DO 50¢ SEEKS

PSEEK 1!

ICYL 4

JERROR, ACI=STATUS
ISKIP TO END OF TEST

JREAD DATA IN SECT @
IMEM ADDPR

IDISK ADDR

JERRNR, AC1=STATUS
$SKIP TO END OF TESTY

JCURRENT CYLINDER #
PACTUAL CYL ¥

PCLCYL) = LAST CORRECT
JCYLINDER #

JSAVE CYLINDER JUST DONE
IGET RANDOM CYLINDER #

Ja MUST RE <313

JTRY AGAIN



a Ar69

w5279
r5201
ns52m2
r5203
ns204
w5205
v5206
nws2a7
ns210
nws211
n5212
w3213
25214

z5215
5216

MAIN

nn6247
nag25a
NA66U2
A3INN4S
p2sava
125705
ne24e6
nL50a3
Bn24p4a
®n6a277
nasnnd
AR1400
nondL2

rapaen CCNT?
nap764 C50an3

PCRLF
MESSAGE
MSGS
LDA
LDA
MOV
JHP
0szZ 3,2
JMP @.44
INTDS

LDA 3,4,2
JMP 0,3

Al .

2,45
1,0,2
1,1,SNR
0.+6

f
S5¢en,

ENT

-69-

1END TEST

JUPASS"Y



AG70  MAIN

JRANDOM NUMBER GENERATNR

P5217 54431 RANS STA 3,.UDV3 JGENERATE A RANDOM

B522A n50n427 STA 2,.UD02 '

rH221 44425 STA {,.uDil

w8222 »w2p142 LDA ®R,RANDNM JNUMRER IN ACO
"n5223 aradin JSR ,UD5D

n5224 A34426 LOa 3,.un2n

05225 1632un ADD 3,0 .

75226 n4u14?2 STA O,RANDOM JSTORE NEw VALUE,

nwh227 111100 vovL 0,2

0523 M3ndli7 LA 2,.,UD02

n5231 124415 LDA 1, .uN0Y

n5232 w2416 JMP & 1INRJ

5233 224420 ,uUnsSag Lha §,,ub2t JRANDOM CONTINUED

“5234 44415 STA 1,.UuDtQ

a5235 1m5129 MOvVZI #,1

75236 125120 MOVZL 1,1 .

w5237 14412 nsz ,un1a

n524» 20p776 : JMP =2

A5241 10720Q AphD 9,1

n5242 125120 MovzL .1

5243 125120 MOvVZL . 1,1

wh244 (12300p ARD {,0

#5245 vat4an JMP @,3

"5246 noapaen uhbay: @
w5247 uwapenn ,Une2: @
525G weaRan L uUNP3: @
w5251 nrnepa ,uDim: @
#5252 2333y . uD2m: 333t
5254 vwernle JuUD21: 16
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A 0OB7Y

n3254
w5255
p52586
n5257
w5269
05261
98262
85263
85264
n5265
nhH266
n5267
n5274
n5271%
n5272
w5273
n5274
05275

©5276
n5277
25304
A5301
n53n2
n53n3
no3na
25325
5326
n53n7
u531wp

JMAIN

254460
p3n214
250417
031400
035401
10453
210452
a2iaea
225490
106414
un2446
151400
1754u0
A1adnd
neaz7y
hlaady
nR2440
hpagne

P54436
n24214
n31404
N34433
naz7ann
n4i1aua
151400
125404
PRR773
B34425
PRr14n2

«CHECK?

.CHE11

CTRE

«GEN1

«GEN11

JCHECK DATA SUBROUTINE

! CALL CHECK

Y ADDRESS OF DATA BUFFER |
! ADDRESS OF DATA BUFFER 2

! ERROR RETURN, (ACi1)sBAD (ACQ@)s=GOOD
! NORMAL RETURN : '

STA J,GENRET

LDA 2,M400

STA 2,CTR

LDA 2,0,3

LDA 3,4,3

1SZ GENRET

I1S?7 GENRET

LDA R2,@,2

LDA 1,0,3

sSuB& B8,1,SZR

JMP @GENRET JERROR

INC 2,2

INC 3,3

IsZ CTR

JMP ,CHET1 JCHECK MNORE
ISZ GENRET ’

JMP eGENRET JNORMAL RETURN
a

JGENERATE ONE SECTOR OF DATA

7. CALL GENDAT

! ADDRESS OF DATA GEN ROUTINE
H DATA BUFFER ADDRESS

! RETURN

' STA 3,GENRET

LCA 1,M400
LDA 2,1,3
LDA 3,GENRET

"JSR 00,3 JGET A DATA WORD

STA 2,0,2

INC 2,2

INC $,1,SZ2R - -

JMP ,GENI 10N MQORE
LDA 3,GENRET JDONE
JMP 2,3
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A BN72

w5311
hhdt2
n5313
n5314
5315
#5316
w5317
niaon
nhi2i
Whyio?2
ns323
8324
w5325
vH5326
n5327
»533wn
w5331
n5332
05333

w5334
n5335

MAIN

NRAad23 LWRITE!
21400
ne2m3d
n2u1hH2
na2s4py
12%pu0
n63233
n2nt26
M61133
A1ay2
nigdl
vr6235
pr2407
M2nan7 ,WRiS
1n7415
125113
pn24n3
0344¢2
waiane

ANARMA GENRET!S
WIT7677 JuM3

JWRITE SUBROUTINE

} CALL
!

Y
}
;
!

WRITE

DATA BUFFER ADDRESS

NISK ADDRESS

ERRUR RETURN, (AC1) = STATUS
JMP TO END OF TEST

NORMAL RETURN

JERROR RETURN IF

TIMEOUT (10@MS)

DATA LATF

ADDRESS ERROR/UNSAFE
END CYLINDER

SEEK ERROR

ANY "SEEKING"

- W WO WS B Ve Wg e

STA 3,GENRET
LNA A,n,3
DOR w,NSKP
LNaA @A,TESTU
LLs 1,1,3
ADD 1,0

nOoLEC W,NSKP
LbA 2,60777
DOAS ¥,DSKP
157 GENRET
I1S7 RENRET
TTRwT

JMP OGENRET
LDA @,  AM
ANDH# ©,1,SNR

‘MDVLE 1,1,SNC

JMP GGENRET
LDA J,GENRET
JMP 2,3

7]
77677
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ANY "SEEK DONE"
NO "R/W DONE"

1CA

SUMIT & & DISK ADDRESS
sBIT 7 AND ALL CYL -BITS=1
IWRITE !

;WAIT 10aAMS FOR INTERRUPT
JTIMEOUT
JERROR BIT MASK

JERRNR STATUS



~ A RT3 G MAIN

”533¢6

85337
A53an

n5341°

#5342
5343
25344
25345
5346
¢5347
25350
n535¢
85352
25353

@54776 ,READ?
no1de0a .
ne2A33J
22152
Bup254a1
{o3nnnm
nE323)
102400
61133
ni{az6s
710764
Pe6235
pR2762
neB7583

JREAD SUBROUTINE

1 CALL
H

)
H
!
H

READ

DATA BUFFER ADDRESS

DISK ADDRESS

ERROR RETURN, (AC1)sSTATUS
JMP 7O END TEST

'NORMAL RETURN

TERRQR RETURN TIF

WY WO WP WO WS P W T W

TIMEOUT (1@@gMS)
NDATA LATE '
CHECKX WORD ERROR
ADDRESS ERROR/UNSAFE
END CYLINDER
SEEK ERROR
ANY YSEEKINGM
ANY "SEEK DONEM
ND "R/W DONENM
STA 3,GENRET
LOA #,q,3
0nR ¥,NSKP 1ca
LOA B, TESTU
LDA 1,¢,3
ADD 1,0
boCC v,DSKP JUNIT # & DISK ADDRESS
S8 a,n )
NOAS w,DSKP JREAD |
I1S7 GENRET

ISZ GENRET

ITRKT JWAIT 19@ MS FOR INTERRUPTY
JMP OGENRET JITIMEOUT
JHP JWR] JCHECK STATUS
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JSFEK SUBROUTINE
} CALLL DQOSEK
! CyL &

H ERROR RETURN (AC1)sSTATUS

H JMP TO END TFST
. ’ NDRMAL RETIURN

' JERROR RFTHRN IF

} TIMEQUT (52AMS)

H DATA LATF

H CHECK UWORD ERROR

H ADDRESS FRROR/LINSAFE

H END CYLINDER

H SEFK ERRONR

. ] ANY "SEEKINGM

? NO "SEEK DONEW

H "R/W DANEM
wRI54 US47600 . DNSExE STA J,GRENRET
#5355 #1p757 "187 GENRET
PRING B20452 Lbha @,TESTU
n83bh7 uhI233 DGCC w,DSKP PSELECY UNIT
U53A0 P21400 LDA 2,2,3 '
NEIA1 N24125 LCA {,C4877
w5362 12340 AMD 3,0
ABIEI 244155 STA n,CYL ISAVE CYL #
wa3Ra p2407N LbA 1,Kd6 ,
@R3RS 12300 ADD 1,0 JCYL # + SFEK
#5366 nA133D NGAF 0,DSKP
25387 M3A167 ‘ Lpa 2,5 : ~
ABI70 nn6227 WAITY SWAIT 500MS (DR UNTIL "DONEM)
y‘.5371 PPN41A LD ﬂ' .DM :
©5372 123414 ANDE 1,9,S7R
r5373 am2741¢ JMP OGENRET 1ERRNR STATUS
w8374 n2a220 LDa 7,C74K
w5375 123418 AND&E 1 ,¥,SNR
n8376 AR273AK JMP @GENRET sNO SEEK DONE
75377 34735 . Lna 3,GENRFET :
nS4ANn PR14U2 Jre 2,3
w541y {13677 ,0OM2 1rdn77

-74-



a DO75

nHan2
n54m3
a5404

85405
n54006

a5407
05419

054131
n5412

05413
n5414

05415
n8416
n5417
n8429

05421
n8422
n5423
5424
w8425
*5426
w5427
n543n
75431

n5432
5433
#5434
5435
]
n5436
05437
25440
w5441

+MAIN

127N
102400
anl4en

nae117
nwni140n

e20166
201400

©n2014n
bat4en

nemi141
uaLana

n20155%
1hnrnny
n20155
ne14pn

nha4n7
nin4nz
1eQadng
nonans
n34125
163440
pa24ny
NANARRA
WANREA

n2p156
1ANAVY
pe2n15A
UunLann

f2n157
12000y
n20157
weyaon

ONESS
ZEROS?

THREE

FOURZ?

ALTLS

ALTO?S

CYLNC:S

CYLNS

NUMSEQ

NSRET?
NSY3

HONC$

HONS

SETNC3

SECTNS

ADC
SUR
IMP

LDA
JMP

Lna
JMP

LDA
JMP

LDA
JMP

LDA