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RC 3600

DCC 701 DIAGNOSTIC,

FS=nINARY 1APF: RCSL 44-RT 1662 (SELISTART AUTOLOAD HEAD) .
sBINARY CARD:

iKLYWORDS:
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ABSTRACT

NOTF @

RCSL ud4=-RT 1663

RC 3652, rRC 3688, F22,
bCD 70t, DCC 701, DCA 70,

FHIS PROGRAM IS A HARDWARL DIAGNOSTIC FOR
tHE RC 3688 2 ,4#B DISC CARTRIDGE CONTRKOLLER
AND ADAPTER LOGTC, I! IS ASSUMED THAT THE
DISC TERMINAL IS FUNUTION PROPCRLY,

THE DIAGMOSTIC TS5 AdLE TO USL THE {XTENDED
MEMORY AS nBuUFTLR,
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1. ABSIRACT

*NOT[

sDLISC CARTRIDGL COMNIRUL DIAGNUSTIC,

THE ABIL11Y OF ACUCESING THFE EXTLNDED MEMORY
INCLUDED 78,03.07,

TH1S PROGRAM IS A HARDwAREP DIAGNOSTIC FUR THE RC 3652
MOVING HEAD DISC CRONTROULLER AND ADAPTER LOGIC,

11 IO ASSUMED THAT THFE DJSC TFRMINAL IS

FUNCTTONING PROPERLY,

Tt PROGRAM IS ABLE TO USF ThHE EXTLNDED

MCMORY (> 32K) AS BUFFFR,

2, RLQUIREMENTS

1. RC 3600 FAMILY PROCESSOR

2. MINIMUM OF daK ROCAD/WRITE MFMORY

3, RC 3638 DISC CARTRIDGE CONTROLLER, DCC 701,
4, Fe2 DISC CARTIRIDGE ADAPTER, DCA 701

5. 1 T0 4 DISC TERMINALS, RC 3652,

6. TULLETYPE AND CONTROL

1. LOAD USING THE AUTOLOAD, BINLOADER OR
RC 2600 HARDWARE TLST SYSTEM,
2. STARTING ADDRESSES;:

400 - DIAGNQSTIC, NORM MQDE, (MEM <=32K).,

3., OPERATING PROCUDURE. l
i
i

NOTL SwiTCHES: CPU 68/128K, DCC NQRMAL, |
BEFORE START IS IT PCSSISLL TY SET THE i
READ/#RITE BUFFER START, LOC 374(>=DEF7220)
READ BUFFFR START, LOC 375 (>=DEFAULT 7520)

401 - DIAGNOSTIC, EXT MODE (MM > 32K),
NOTL SWITCHES: CPU 128K, DCC [XTENDED, ?
REFORF START IS [T POSSIBLL TO SET THE ‘
READ/WRTITE BUFFFR START, LOC 370(DEF1072201)]
READ BUFFFR START, LOC 377 (DEFAULT 107020)

402 - RANDOM SLEK LACFRCISLR, NOGRM MQOE.
403 - RANDUM SCFK LXCERCISLR, £XT MUDE.

3. THE PROGRAM PRINTS "pPASS" FOLLOWNING EACH
COMPLLTL PASS THROUGH THF TEST, RANDOM
SLEK EXERCISER PFRFORMS 5000 SEEKS
PER "PASS" MESSAGL,

4, Sw1ICH SCTTINCS,
SAi= FROM LRROR, GO 10 NtXT TEST,
Sw2= INHIBIT TTY QUIPUT, i
SWiz PRINT FAILURF RATL, g
SwS= QUTPU! 10 LPT, :
Swb=7= UNIT & FOR RFCAL DURING SCOPE LOOP
Swit= RLCALIBRATF DURING SCOPE LOOP,
SA9= | SEC DELAY IN SCOPL LOOP.

4, CRRORS,

AHLN AN LRROR IS5 DETLCTFD THL PROGRAM HALTS,
(AL3) POINIS TO THi LOCATION TFOLLUWING THE

[ ERGKR HALT CALL “EHALT"™, CONSULT THE COUMMENTS
AKLA OF [HE DIAGMNUSTIC PRCURAM LISTNING FOR
LLUES AND POSSIBLE CAuSKEFS OF THL FATLOURE,
PUSHING CONTINUFE wlLL CAUSE Trb PROGRAM TQO
PRINE THL (AC3Z) AND ENIFR A SCOPL LOOP,

SLT SW3 10 CAUSF THF FRROR RATE (0=10¢%) TOC br
PRINIED, SbT swl To UxXIT Fapgs 1ht sCort Loop
AND PRCCCEID TG THE N XT IPST,
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S.MODTIFYCAITONS,

TH1S PROGIRAM IS A MODIFYLD VLRSION OF THL DuC
MOYING HUAD DISC DIAGNGSIIC, REV tg, IT IS CHANGED
IN FOLLOANING MANNER:

A, A PILCL OF CQODL FROM LOC 300 TO 467 IS INSLRTED,

B, A JTABLL FrOM LOC 7110 TO 75t2 Is APPLNDED,

C, FOLL.OWING INSIRUCTIONS ARP PLRMANENT ALTCRED: _

PAGI /LINF LOC FROM T0
4719 ) JMP BIRDSK JMp ILLEG (000310)

- 7/13 200 JMP BGNADR JHMP ILLEG (0006310)

50/13 3634 LDA [,2F3 2 JSR GETDA (004325)
St/ia 37¢7 LDA 1,%E10,2 JSR GE1DA (004325)
53717 3776 LDA 1,eE12,1 JSR GETDA "
55724 4103 LDA L,eb 14,1 JSR GETDA "
53/17 4177 LDA t1,ef10.1 JSR GETDA e
60/206 4321 LDA 1,0F 18,1 JSR GEI1DA "
6U/34 4546 LDA {,8BUFF JSR GETDA n
01749 4565 LDA {,2BUFF JSR GLCTDA "
83/23 5649 JMP LLOPL+1 JMP LLOPY (000434)
81721 5674 IORST JSR RESET (004321)

BLIORC SIART OF THE DIAGNQSTIC FOLLOWING MODIFYCATINOS
ARL PERFORMED BY THE PRGGRAM:

NORMAL HMODL,

ALL 1HE OCLURRLNUE PRGLN, PRGEN+4G0 AND THL CUNTENTS oF
OF BUFF (LOC 193) ARE AL IFRFD FROM RLSPECTIVELY 6630,7230
ARD €630 Tl THL CONTENTS OF RESPLCTIVELY

LOL 374, 375 AND 374,

LXTEFNDLD MODEL.

ALL THL QCCURRLNCE gf PRGEN, PRGLUN+400 AND THE
CONTENIS OF BUFF (LOC 153) ARL ALTLRID FROM
RLSPECTIVELY 6630,7230 AND (630 TO THFE CONTENTS
OF RLSPCCTIIVELY LOC 376, 377 AND 376,
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SEY $w3 TO CAUSE THE ERROR RATE (8~1K3XY) TO BE
PRINTED, SEY Swi TO EXIT FROM THE SCOPE LOOP
AND PROCEED YO THE NEXT TEST.

BA¥1 MAIN MACRO REV A3,.0Q 12:81316 @7/16/76 1nAn2 _MAIN
LA (3]
#2 "2 IMAVING HEAD OTSK CONTROL DIAGNOSTIC
LR} a3y
LR as tewewrws AUTO-KUN AUTH LOAD MNDTFIED 3/7/72
ns a5 TEND OF CYLINDFR TFST INCLUDFED 96/28/73
"6 26 1174 MS TIMES FOR LONPS ¢8/27/73
2y 1 e a0t 0ttt ettt at et et reeteenentrestessretetststenttonss az
°s 1 ag 1 1, ABSTKACY
a9 ! NAMED MWAD, SR PARPT NUMBER: Q094-9P0211 f9 H THIS PROGRAM I8 A HAROWARE DIAARNNSTIC FOR THE
18 ! 1@ ' 4846 MOVING HEAD DISK CONTROLLER AND ADAPTFK
11 H 11 ] LOGIC, IT IS ASSUMED THAT THE DISK TERMINAL
12 ! DESCRIPTIONS MOVING WEAD DISK CONTROL NIAGNOSTIC 12 ! IS FUNCTIONING PROPERLY,
13 ! 13
14 ' 14 )} 2, REQUIREMENTS
13 !} REVISION HISTORY: 15 1 1, NOVA (EXCFPY MICRO) OR ECLIPSE FAMILY CENTRAL PROCESS
19 ! 16 ! 2, MINIMUM OF 4K READ/WRIYE WEMORY :
17 ' REv, DATE 4 ! 3, 4m46 MOVING MEAD NISK CONTROL
18 ! 18 ! 4, 4P47,4D48,4P49 OR 40y
19 ] L1 18/28/7) 19 ' DISK ADAPTER
20 ' LB} n6/13/72 20 ! 5, 1 TD 4 DISK TERMINALS
21 ! @2 11/28/72 21 ! 6, TELFTYPE AND CONTROL
22 ! el n7/83/7) 22
23 1 LR} P8/24/73 23 ! 3. OPERATING PROCEDURE
2¢ ! es P4/268/74 - 24 ] 1, LOAD USING TrP BINARY LOADZR OR DIAGNOSTIC
25 ' es XX/XX/XX 25 ] OPERAYING SYSTSEN,
(4] ! (.34 XX/XX/XX 28 ! 2, STARTING AGDRESSESH
27 ] 28 12712775 27 H 8= RANDOH SEPK EXCERCIZER
28 H LY R4/23/78 28 ' 228~ START DIAGNDSTIC
290 ] 12 ar/168/786 29 ¥ 3. THE PROGRAM FNINT3 "PA3S™ FOLLONING EACH
A 1 ~ M) 1 COMPLEYE PASS THROUSK THE TESTS., RANDOM
31 ) COPYRIGKY (C) DATA GENERAL CORPORATINN, 1971, 1972, 1973, 1974 3 ] SEEX EXERCYSER PERTORHS 328 SEEKS
32 1 1975,1976 ALL RIGHTS RESERVED 32 ' PFR "PASS" MCSSAGE,
3 0P et Pt n et et e st et st et et dtaetnttatetstentstssnstnndastoasy 33 1 4, SWIYCKH SETTINGY .
34 1] Swim FRGM ERRDR, GO YD NEXY YEST,
35 ! Sw2s INNIBIT TTY GUTFUY,
¢ 36 ! SW3= PRINT FAILURE RATE,
hb4 ] SwW3s QUTPUT YO LPY
3a ] InBe7m UNIT w FOR RECAL DURING BCOPE LOOP
' 3s ' Sk8s RFCALIBRATE DURING SCOPE LOOP
@ [ S$k9m | SEC DELAY IN SCOPE LOOP
4]
42 I 4, ERRORS
43 1 KHEN AN ERROR 1S DETFCTED THE PROGRAM HALTS,
44 H (ACI) POINTS 7O THE LOCATION POLLOWNING THE
45 ! ERROR MALY CALL “EWALT", CONSULY THF COMMENTS
as ) ARTA OF THE DIAGNOSTIC PROGRAN LISTING FOR
&7 [ CLUES AND POSSTBLE CAUSES GF YWE FAILURE,
s a3 ' PUSHING CONTTINUE wltt CAUSE TNE FROGRAM YO
49 ] PRINT THE (AC3) AND ENTER A SCOPE LQ0P,
[
!
'
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SOME SCOPE LOOPS wiLlL RENUIRE A RECALIBRATE

TO INITIALIZE YHF DISK DRIVE FOLLOWING A FAJLURE,
SEY SwITCH B TO INTRODICE THE RECALIRRATE, THE
UNIT TO BE RECALIDRATED “uST BF SET INTO SWITCHES
6 AND 7,

TESTS THAT PFRFORM A RECALIBRATE HAVE A 2 SEC,
DELAY BUILT INTQ THE SCOPE LOOP &S PROTECTION
FOR THE DISK ORIVE ELECTRONICS. SFT SWITCH 9

TO INTRODULE AN ADDITIONAL § SECAND RELAY DURING
THE SCOPE LODP,

IN GENFRAL EACH SUCCE3SSIVE TEST ASSUMES ALL
PREVIOUS TESTS WORK, BYPASSING ERRQORS

CAN RESULT IN CONFUSING SITUATIONS,

IN THE SETUP OF MORE COMPLFX TESTS,

DISK PaiCKkS

ONLY USE DISK PACKS FORMATYED BY THE DGC DISK
PACK FORMATTER PROGRAM, THE DIAGNDSTIC PROGRAM
WILL wRITE OVER MOST OF THE N]1SX SURFACE,

THE FCRMAT MGOE IS NOT CHECKED.

lerad

1
n2
(]
LY
o5
a6
a7y
a8
P9
12
11
12
13
14
15
16
17
18
19
2¢
21
22
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
37
38
39
a0
41
42
a3
44
45
a5
4y
a8
a9
LY/
51
52
53
54
5
56
57
58
59
LY

Hwahay

srary
eaun2
[ELTR)
LI Y]
vaNRs
pRUAs
vaany
aag1p
neay
2av12
20013
2ng14
CELTE]
1234

eng4s

PAB46
aap4r
20p35a
CELLT
eaes2
BANS
8ANY4
eaass
82056
[-LI"b 1}
BOAGH
CELLE
11 1.1
292263
2nn6d
PApas
22066
aaus7

27ra78
aneyy
weare
v2e7d
neu7a
L1184
LA
2re77
[EEEL
PERTS
waye2
aA1A3
ar104
[LITE

nweines
“aya?

JHMAIN

aanane
wae66F

wa5564
PAR2un
nap2np
ean2an
ear2an
an2ae7
2r 4506
aeaane
aeedapn
vARAIYA
PLELTL]
CELELT)
CLELEL]
aaagne

222045
anaety

¢agagn
Q4angm
1700gm
14p200
0p2nat
20302
LT a2]
draap
aceazn
aranae
cagien
enz2ap
ana4ge
aeiapn
en2a9p
eranpn
aieaga
A2aman
aBeA47

177778
177773
177767
177757
177737
177677
177577
177377
176777
175777
173777
167777
157777
1377277

ern24?
6R6243

«NC B 100 NOY INSERT, LOC o
JCONTAINS NIRRT POINTER
DIRT J0JRT POINTER
TREY JINTERRUPY RFTYURN
JHP 2p@
JuP 2en
JMP 200
IuP 2u¢e
JMP #IRDSK 1TO RANDOM SEEK EXxC,
TRNSKS: RANSK
(3] 2
EGGS1: [ FAUTO RUN SWITCN
[ I0EVICE CODE
a INOT USEN
2 1% PASSES THIS RUN
] JOIAGNNSTIC SYSTEM RETURN ADR,
] JSWITCH REGISTER
.LOC 45 JOO0 NOT INSERT, LOC 45
JICONTAINS EGGS POINTER
EGGS
.TUZ ]
4080
133800
14P2p0
UNTBIT? 1
Kg141 2
KH132 4
KB121 19
KBt11 28
X81p1 49
KB9t {e8
KB81 200
X873 408
KBS teag
KB51 2028
KBat a9pe
KB33 P LLL]
K82t 2a000
KBiw, TU+Y
7Bt 41 177775
18133 1772773
18128 177767
By 177757
8103 1772737
1893 177677
IRR: 177577
I8 177377
IB&: 176777
7853 175777
1642 173277
783 167777
1R2: 187727
TB1 1377727
TROL RECL®
RECL1Y
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72 eA111 #P6248

RECL?
RECLD

inans

a4
a2
a3
na
(-1
] ]
n7
”8
(]
19
1
12
13
14
15
16
17
18
19
2R
21
22
23
24
23
26
27
28
29
32
31
32
3
34
35
38
37
38
39
48
41
42

na1y12
naytd
neytd
naLys
enry1e
w117
wag2e
ant2y
way22
er123
wn124
nr125
an126

vry127
2n130a
2A131
om132

oML3y
29134
20135
20135
ery137
20143
enidy
ge142
2g14d
22144
any4s
en146
ea14r
1 RR-10
LURE-3Y
ee132
ea1s3
20134
29153
28156
an187
an189

JMAIN

ARAARY
CRAART
vanny7
nann3y
anpnzy
wapi1727
$anizy
nwonz7?
ani777
203777
anz7777
wiz7777
w37777

vin42y
921942
242184
fr42in

w52323
125232
123438
123458
2rAZAA
aaecea
2agran
assage
ze0220
2209018
capnga
dapMRn
arzady
2Ba83n
2pe38n
eagaca
226630
t6083”
52’33
177780
LLEET
ra5422

cy:
cr:
c17:
c37:
c77:
c1771
€irr:
€777
ci777:
C3777:
c77771
cat7zs
Cp37:s

BITy:
fIv2:
BIV41
BIT8S

c252%1
€3252:
RANDOMI
RELRANS
TEMPE
TIMES
TIMELS
KDOB
OYYPEL
NDSKS T
TESTU!L
UNUMT
COSK1
cyLs
HEADS
SECT!
RUFF1
MSKis
NPIG!
MSK21
ITRCNT?
STaLL:

3

7

17

37

77
177
377
777
1777
3777
7777
17777
37777

n1p42y
f21e42
842104
1042te

n52325

123252

123456

123456

2

]

a

008 ,e
[

(111 BY
a
]
3
]

2
PRGEND
1628Y7
86P233
1777e8
L]

«STL

133CART, 1%2311, 135%2314
PISEUNIT B, 14s), 13e2, 122)
1 A1 s UNIT &

7 14=19 w UNIT #



leee7 . MaIN 18ANA MAIN

LAY Py PA24) vOH444 T,WATTS . WAJY
A2 A1IAL ¢Ppdvd C4:? 4 n2 Wr241 »MH43Y Y ,SSFX: ,SSEK
AY WP 162 A2pARY (51 ) A3 0A242 4PS483 1,RCA:D  LRCLP
B4 PRIEY CPAXNE 61 [ A4 40243 V25465 T,.RCI1:  JROLY
23 BP1A4 2R2211 Ci11t 11 25 BR244 wmS54p7 ,RC2:  LROL2
P6 PP 16y 2Rax12 C121 12 26 AR245 ¢A5472 7 ,RCIT  LKCLD
A7 #2166 A2eA18 C15: 15 A7 w266 2n5543 T,IwT1  LIuT
®8 6R187 PArA16 C161 16 A8 PA247 PASS56A 1,ACSKE ,ADSK
A0 RAITA PPRA3IA CIPY 3a Y AR KAS61S ISET! «SET
12 2A17L epR23l €33 33 10 27251 ¥P5820 1,8ETPT ,SETP
11 @M172 ARRAIS CI61 35 11 ¥R252 vm5823 !,STUPT ,SETUP
12 ere222 .LOC 212 12 @P253 205774 1,FHAD LEHALT
1) 27200 @P2222 NTNSBT JMP BGNADR 10T0S STARTS HERF 13 22254 295654 1,L00t ,LLOOP
14 2@22) 2Rg292 LOOPRE @ 14 874255 05371 1333t .53
15 AA2P2 2Ru230 AGNADR!I BEGIN 15 20256 AM5372 1573t «S$73
16 2A2R3 APAALA CHAL LT} 16 @0257 ans5r4 1,8 . SK
17 @M204 2PRABY €631 63 17 @n268 BA625% ICRLF1  CRLF
18 Q2275 AP@ATA CYRy 72 18 22261 BM5103 IMESSH MESS
19 2A2R8 BRA12P C1221 120 19 23262 825236 I, IN11 LINI
28 2B2P7 2fA137 CLI7 137 20 2A263 PASTIY 1,ENtL LEHY
21 2e2te BA213Y €157 157 21 9M264 @285521 1,008 «DORNW
22 8M211 BMR2YY C2771 277 22 BM265 OASAL2 IRANT RAN
23 Br212 oRAd12 Cy121 312 23 2M266 AM3IA7Y 1GFNT +GEN
24 2821) BR23LY €171 3y 24 27267 005131 IREANDT LREAD
23 9P214 2MQ4032 C4r21 422 2?3 0A270 Gn%1A4 IWRTI «WRITE
26 PP213 emo42p C4221 420 26 P2271 @83247 ICHK!? «CHECK
) 27 BR218 177424 C1Y741 177400 . 27 e@272 ea5147 1008} «DOSEK
28 26 ©A273 @63552 1,10t  LLUPD
29 29 ©M274 °AAABY SVTING &
i 3P eR217 177372 1CMSKT  §177372 32 BO275 CREII4 ITING TING
31 er222 BPRAYI €731 73 31 20276 8P8128 PEX1 PEXIT+Y
32 80221 177400 NapR1 *439 32 89277 @2@22A Swi [
' 33 28222 221420 Cl4aeR:  tape 33 ;
34 2822 @RISR CIBZAL  36PR 34 208252 ,DUSR SETUPSJSR #I,STUP
33 BA224 822427 C2RAWI  2242p 35 an3251 .DUSR SETP1=JSR #I,SETP
36 BR225 gY4228 Cr4x 74320 M 2RE233 ,0USR EHALT2JSR #I,.EKA
37 2002351 C142Ks,TUY 37 ens254 ,DUSR LOOP=JSR #1,L00
38 BR226 174%8R CI174KT  1748P6 38 2AA@3Y ,DUSR DSKPw33
39 PR8I CLREASKBS 39 ae6263 ,DUSR EHLY®JSR #T,FKH1
< 4 208273 .DUSR  LOOPDSJSR eI.LD
41 B2227 Q084313 DEVCXE DEVC 41
42 Q2239 276261 BEGINT MESSAGF 42 P?6261 MESSAGE=JISR @IMESS
43 PP23] PnB44y MSG2 43 oP62682 PCRLF=JSR SICRLF
44 29232 063377 HALT a4 BP6247 WATT®JSR I WAIT
& 45 P23 2r8227 JSR #DEVCK 45 006241 SSEFEXK®JSR @],SSEX
46 29234 22217y LDA M,C33 46 ¥A6242 RECLM=JISR #1,RCA
47 ®R235 1MB4LLa SuBw B,1,57R 47 876243 RECLInJSR #],RCY
- 48 222318 vP2256 JMP #1873 4R @R6244 RECL23JSR #I,RC2
43 22237 ¢R225% JMP #1533 40 #P5h243 RECLI=JSR #],RCI
S0 726243 ITRRT=JSR ST, IWT
3 5 PA6247 GADSKxJSR M1 ADSK
52 0A6257 SEFK®JSR 81,8
53 0A6262 INIT2JSR #T,INT
54 BA626F GENDATEISK @IGEN
55 NOE267 READZJSH ETREAD
56 VP6270 WRITFaJSR eIWRY
57 YAK271 CHECK®JSR #ICHX
58 #a6272 NOSEX3ISR AIDGS
59 WR6264 NURw3JSK 61,00
Y4




o0vol

90300
40301
00302
00303
90304
v0305
03006

@0310
vi3dtl

v0320
00321
00322
00323
yg3ed

J3325
Q0320
0327
v0330

00374
00375
V0376
00377

Go400
podot
voiee
v0403

vodod
2405
~ 0406
00407

o419
go4d1t
gout?
v0a13

vodatd
v0d15S
vuddie
g0417

goi29
Qoue!
godze2
vdd23

»MAIN

000300
100001
002014
002032
152529
152629
0303190
152409

000310
063077
600310

000320
000000
054320
062677
076701
602320

v00325
051320
02153
0254049
002320

000374
007229
007620
107220
107620

000401
000407
000412
600415

004431
030461
0504%6
000437

vo44dt4
030455
050472
000433

004421
030452
0504106
conazy

001407
030440
gs504712
000423

Co I MM3
ADDR1 :
ADDR2:
ND1:
NDe2:
XD1:
XD2:

ILLEG:

WK ¢
RESET:

GETDA:

NWRITE:
NREAD:
XWRITE s
XRLAD:

SA4Q0:

SA401:

SAN02:

SAN03:

« 1 BC
100001
26114
2632
SuUBZL
SUBZR
LDA
suUB

.LOC
HALT
JMP

.LOC
0

STA
10RS |
DILP
JHP

.LOC
STA
LDA
LDA
JMpP

.LOC
7220
7620
10720
10769

JMP
JMP
JMP
JMP

JSR
LDA
STA
JMP

JSR
LDA
ST1A

Mp

JSR
LDA
STA
Jp

JSR
LDA
STA
JMP

30¢

;ADDRECSS
sADDRESS

2,2 ;NORM OINSTR,
2ec ;" "
2,300 FEXT "
2'2 ; ] "
31¢
s ILLEGAL START ADRDRESS,
a1
32¢
FLINK
3, MK
5, 1 ;SET MEM EXT FLAG,
@K JRETURN
325
3, WK ;STORE L INK
3,153 sGET BUMTER START.,

1,¢,3 ;GET 1, WURD 0OF DATA BUFFER,
BiWK FRETURN

o
~4
=

sNURM READ/ARITE BUFFER START, >
; " QE’ AD " # " >
JEXT READ/WRITE BUFFLCR, > 7220

;" RLAD ¢ n > 7220+4040

[AVIRAN]
ne oo
<

/
7

(a
+
e

SAUQ0 ;DIAGNOSTIC = NORM MODE,
SAL4Q] sOTAGNOSTHIC -~ EXT MODE,

SAUg2 JSEFK LXCORCISER <« NORM MODE,
SA4Q3 ;SLEK EXCERCISLR - EXT ™MODE,

NORM ;ST INSIR FOR NORM MODE,
2,BGNADR

2,RETURN

COMM ;START PROC,

EXT ;SET INSIR FOR LXT MQDE.
2,BGNADR

2,RETURN

COMM ;START PROC,

NORM ;SET INSTR, tOR NORM MODL,
2, IRDSK

2,RCTURN

COMM iSTART PROG

EX1 $SET INSIR FOR EXT MODE,
2, 1RDSK

2,RETURN

COMM ;START PROG,
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godzu
00425
w0420
gouz7
Qo439
g0431
004z
¢0433
goazxsy

00435
0436
yo437
00449
godyl
u0d4e
v0443
04414
00445

vddde
goda47
404590
g04s!
Q04se2
¢04s3
0454

¢0455
90456
0457
w0469
90dol
go4de2

v0463

00464
v0465
004606
woue7

+MAIN

030301
020305
pdio00
020302
0206390
041000
020370
024377
001400

030201
020303
041004
030302
020304
41000
020374
024375
001400

030417
035000
175005
goodoy
041400
151400
000773

1514090
035000
175005
000403
045400
000773

002401

000000
007110
000230
004500

EXT:

NORM:

CoMM:

LoM2:

LOM3:

RFTURN?:
TABST:
BCNADR:
1RDSK:

LDA
LDA
STA
LDA
LDA
STA
LDA
LDA
JHP

LDA
LDA
STA
LDA
LOA
STA
LDA
LLDA
JMP

LDA
LLDA
MOV
JMP
STA
INC
JHP

INC
LDA
MQV
Jup
STA
JHP

JMP

0
7110
230
45900

2,ADDRIL
0, %D
U, 0,2
2,ADDR?
0, XD2
U,0,2

U, XWRITE

J, XREAD
0,3

2,ADDRI
0, ND1
0,0,2
2,ADDR2
0,ND2
0,0,2

0, NARITE

1, NRLAD
0,3

2,TABST
302
3,%,5NR
comM2
U,C¢,3
2,2
COMM+ 1

O~ = =~
W o

<>
Ny~ L™ =

O W WY

O~
-z
=

SRETURN

;SET INMSIR FOR UXT “CBE,

3 RE TURN

;ROUTINF TO SET INSTR FCR
JNORM MODFE,

FRETURN,

;CODE TO SET NORM/EXT BUFFER

3 ADDRESSES IN PROG,
JWRTIE BUFFERS,

;READ BUFFLRS.

JFINLS = JUMP TO DIAG/SEEK



eeng

"
*2
a3
f4
25
L1
ay
28
L}
12
11
12
13
14
13
16
184
18
19
298
2%
22
)
24
23
26
27

20528
pasal
w522

ansa}
anpsad
aRsS2s
PEEYL)

eesar
anrd1e
LR
aast2
8851y

[LERY]
ens1s
en516
LI -R%4
520

ees2t
eprs322
ens2y
BR324

JHAIN

Arp52a

wa244s
weR2x2
206262

22et4a
121202
PRE242
2r2877

veel4q
224253
123404
278243
282877

V2Rl 44
824254
123404
ees244
62877y

Q22144
024258
123424
2r8243

STaRT:

LY-R

.LOC Se@

JHP 8, ey
DYNS8
INIT

L04 2,NDSKS
MOVk B,8,S52C
RECLR
ICRSY

LDA P,NDSKS
LOA {,xB1e

AND 1,8,82R
RECLY

10RSY

LOA B,NDSKS
LDA §,xkB1)
AND 1,0,82R
RECL2
10RSY

LDA P,NDSKS
LOs {,xBt2

ANO 1,P,32R
REZLY

100 1T NOW,
JUNIT 2 SPECIFIED ?

JYES, RECALIRRATF IT

JUNIT | SPECIFIED ?

1YES RECALIBRATE IT

JUNIT 2 SPECIFIED ?

1YES, RECALIRRATE 1T

JUNIT 3 SPECIFIED ?

JY?S, RECALIELRATE 17

lef1a

L3
a2
23
24
a5
a6
a7
ng
n9
10
11
12
13
14

An525
anas26
pas527
and3p

27531
vn532
7533
27534

na535
82536
ans537y
28540

[d4-T 8
IN542
an543
end44

v2543
(LT
Ga34?7
BALSE
vahay

22581
22542
033862

22384
e9ses
38565
aesay
2837¢
o857
ens372

JHALN

up6252
vE&37up
“26253
wRB254

408252
2633u0
w6253
Qa6254

¥r6252
263533
8R6253
9085254

ene252
¢837y
PPBLS
9n6254

¢ar282
age4aa
121704
L PEA
LuAe254

VEE252
051433
1v1334
68253
TNE254

GE6252
462433
18164
78:¢233
2h6254

eee232
te22ga
(XL AN]
255433
122434
86253
nAE254

i71

AB1

SETUP
SKPD2 ®
EHALY
LCOP

SETUP
SKPB? @
EHALY
Loop

StrTuP
SKPBZ DSKP
EHALY
Loop

SEYUP
3kPDY NSKP
EHALTY
LOOP

SETUP

01k @,0

MOY @4,8,82R
ENALT

LOOP

SETUP
01B ®,0SKkP
MOV @,@,52R
EHALY
Loor

SETUP

01C ®8,DSKP
MOV @,8,82R
ERALY

Loor

SETUP

AGC ®,0

DUB ®,03KP
018 1,D8KP
suBzw {,0,S2ZR
EnALY

LOooP

ICHECK SELD RyS LINE
1ISKIP TF LINF HIGK
10SKP HAS SELO GROUNDED,

JICHECK SELR RAyYS LINE
JSKIP IF LINE KIGH
1DSKP HAS SELB GROUNNED

ICHECK DISK PACK BUSY
1SKIP 1F Busy f
1"0P BUSY® STUCK ON

1CHECK DYSK PACK DONE
18K1P TF DONF R
1"DP DONE® STUCK ON

JCHECK I/0 DATA LINES
10TA TD DEVICE B

1CROUNDED DATA LINE(S)

FCHECK CA RESISTER FOR
JZERUS AFTY¥R "RESETM
JTPOSSIALY FAILURE OF “RESET
10R YKE REGISTER,

JCHEEH DI13X ADDRESS REG,
IPCR ZERNDS FOGLLOWING IOR3Y
1FAILING RZGYISTER YC CF
IFOSSIBLE FATLURE OF FRESET™
JGR "ATSET 3%,

ITRY YO LOAD CA WITH

FALL OWES

1LOAD CA REGISTER

IREAD IT BALK

JICHECK "DP UATOB®,
P*OPDATIBT, €A REGISYER,
TAND DATA PATH THRU Myxts,



LRS!

a1
a2
a3
24
ns
L1}
(.34
a8
L]
18
11
12
13
14
15
18
17
18
1¢
29
21
22
ER]
24
25
28
27
28
29
3o
31
32
33
34
33
38
37
38
39
4@
4t
42
42

o573
#2574
LLEPAY
“asrYs
eesr’
CLLLE
ansey

“waen2
[JL T
Cld 12
an803
enezs
anger
LET RN

22811
ensy2
eas1y
eest4
[ 1281
o616
o617

ers2d
o621
er622
LELYR
20824
e2823
ers26
LI Y24

28532
eesdt
LMY
LLERR]
LLIMY]
cesds
2a8136
easyy

JHADH

¢e5252
te2o2a
rE2233
#E643)
125224
wRe233
08254

eag252
1p2220
¢83233
483433
1252¢4
026233
2Rr62%4

2R62382
1h2e0n
¢63233
288433
122414
d0623)
86234

LELF2-F]
jeamen
262233
862577
8654133
123224
286253
206254

ee8252
jpeeze
283333
862877
88643)
123924
236233
erg254

Ajee

Aj1e

Af2:

AL3s

StTuP

ADC #,0

DOR @,DSKP
0IC 1,D8xP
MOV 1,1,52R
ERALY

LOOP

SETUP

ADC @,n

bCC a,05%p
0IR §,NnSKxpP
MCV 1,1,82%
EMaALY

Loar

SETUP

ADC o,0

noc P,DSKP
DlC §,0S%xpP
SuBwe {,@,SIR
EHALY

LooP

SETUP

ADC n,p

D08 ®,D8KP

10RSY

0l8 1,05kpP

M3Y 1,1,S82R
EMALT

LooP

SETUP

ADC 0,2

DOC @,DSKP
10RSY

bD1c 1,08xp
OV 1,1,32R
EMALY

Loce

ISEE IF NDB 1 0ADS

1DISK ADPRESS REGISTFR
JLOAD CA REG,

1READ PISK ADOR REG,

fIT SHOULD STILL BF ALL a's

1SEE IF DNOC LOADS THE
ICA REGISTFR

ILLAD PISK ADDR REG
IREAD CA RFGISTER

1CA REGISTER SHOULP
IREMAIN ALL ZERO

1SEE IF THE DISK ANDRESS
fREGYSTER EX1S8TS

JLOAD IT WIYM ALL 1'S8
IREAD 17T BaCK

JCHEEK REGISTER AND
1ORTA PATHS THRGUGH

JTHE MUX!'S

I1SEE IF YORSY WILL

JCLEAR THME CA REGISTFR
ILOAD IY WITH ALL 11'S
ICLEAR IY YO 2ERDS (RESET)
IREAD 1Y BACK

1SEE IF TIORSY WILL

t1CLEAR DISK ADDRFSS
JIREGISTER, LOAD ALL 1'S
1CLEAR TO ZEROS

1READ BACK

7081,52,34,38,ARF CLEARED
1vIA "RESET* TRRU "RESEY 8™)

inag2

aa64y
enéay
an6a2
Q?643
erbas
en64s
646
w64z
RES5H
epssy
enss2
an653

006354
2n635
MN63C
unesy
RAERD
A3641
Ar662
LHEEM
BRGHA
onsss
Ii14.3.1-
BvaGcey

JMAIN

ip252a
adan137
©®ng252
42n137
62433
n65433
122414
Aanp253
BA6254
020437
trg124
LA T

1p2120
v4an13y
rag252
n2ply7
LLYAAR]
363543y
122414
Cro253
“wAB6254
beely?
161142
CLEREYS

JTHE FOLLOWING TEST REPLACFS TFSTS At4 Tn 420
TTESY OF SINGLE RIT [ DADS INYO CA (D08 2,DSKP)
TAT FHALT: ACQ WILLEGOND ACY WIL! aRAD

SUAZL A, R

STA @,TEMP
A14,291 SETyUP

LDA P, TEMP

DOR ®,DS5KP

nIB 1,05KP

SuB# 1,8,32R

EHALT

Loop

LOA #,TEMP

MOVIL ©,8,SZR

IMP A14,29w)

1START BIT 15

IGET SINGLF AT BaACK
}SKPeNDT ERROR

JITERATE SINGLF BITY

1SXP*DONE 16 BITS
100 ONE MORE

JTYHE FOLLOWING TESY REPLACES TESYTS 432 TO A4S
JTESY OF SIMGLE ¥ BIT LOADS INTO THE Ca (DDH ©,DSKP)

ADCZL 2,2

STA @, TEMP
A3D, 45t SETUP

LOA @,TEMP

O0B @,0SKP

DIR §,05KP

SURY 1,0,SIR

ENALY

Loop

LDA 9,TEMP

MovaL @,8,82¢C

JHP A3@,45=1

ISTART 177776

JOUT SINGLE NO BIT
10UTRIND SKP
PITERATE SINGLE NO HIY

J1CRYs@ IS NONE 18
100 NEXT BIT



er67R
erg7y
e2672
22873
arLa
[ -RA-]
eesrs
[1d-204
ery e
a7 ey
enre2
arr el

eEn7 R4
geres
epres
eprer
eerie
gavty
eary2
ey 1
RRE7 14
8ar s
en718
eer1y

JHAIN

1r2320
¢4n137
ans252
222137
¥63233
268433
122414
2A8253
0e6234
g2m137
101124
erp’ss

1r2120
040137
ees232
822137
283233
286433
122414
LELFEM
28254
222137
121142
[1.F24.1]

ITHE FOLLOWING YFST REPLACES TFSTS Ad46 TN ASt
ITESYT OF SINGLE RIT | 040S INTO DSX ANRS (DOC 3,05KP)
AT FMALTI ACH

L48,611

SURZL

STA @,VEMP

SETUP

LDA @,TENP
DoC e,DNSKP
DIC {,DSKpP
SUBw |,8,8IR

EHALY
LGOP

LDA @,TEMP
MOVZL B,2,82R
JHP A46,61 <

wILL®GOND ACY wILL=RAD
2,0

ISTARY BIT 15

IGFT SINGLF RIT BACK
}SXPeNOT ERROR

TITERAYE SINGLE RIT

1SKPsDONE 16 BITS
100 ONE MORE

tTHE FOLLOWING TEST REPLACES TESYS A62 TD A77

JTEST OF SINGLE B BIT LOADS INTO THE D3K ADRS (DOC 0,08%xP)
ADCZL @,0
3TA B, TEMP

A62,771

JIBITH
s
1te
113
112
114
e
e
18
17
16
)3
14
13
1e
[}
18

seETuP

LDA &, TYEMP
DocC 8,DS5KP
DIf 1,DSKP
SuBw 1,8,82R

EHALTY
Lonp

LOA @,YEMP
“OvOL @,e,82¢C
JMP A62,77e)

BIY

epagey
azaee2
gecor4
2eds1e
rgRR2e
882242
spsied
gen2pr2
egr4z?
eglere
ea2ere
fg4ere
pieere
azaee2
garcaey
1peaes

NDBITY

177776
177775
177773
177787
12777%7
177737
177877
177577
177377
176777
173777
173777
167777
157777
137777
877777

1START 8177776

10UT SINGLE NO 817
10UTEIN? SKP
$ITERATE SINGLE NO BIT

1CRys@ 1S DONE (6
100 NEXT BIT

BIT NAME
sci
sc2
SC4
scs

81

82

84

s8

Dt
HD2
KD4
KD8
K016
FORMAT
D1

c2

ladt e

ay
a2
u3
24
as
78
a7
a8
29
%)
11
12
13
14
15
16
17

wezon
war2y
“we722
aar23
on724
an72%s
w726
waz27
an73a

0A734
00732
9o733
ar734
anr3y
N7 36
20737
earae

onray
00y 42
P74y
03744
aazas
0R7 46
eu747
earse
¥R73
enr32
€273

JMAIN

12240
we625@
762233
865433
122414
¥A6253
0nB254
1#14dy4
20771

en6250
8863033
866433
122414
en6253
206254
1afdpa
a0oeryy

one232
102437
¥yn127
[F T EMN
272333
eranldy
LR
865433
125234
ORE253
203234

4782

A75:

AbP

SUR @,n

ISR ISETY
DOB @,DSKP
I8 1,NSKP
3uRy {,9,S2R
EraLTY

Lanp

INEC @,0,82R
IMP =7

JSR SISET
0DC @,DSKP
DIC 1,DSKP
SUB# 1,8,S2R
EHALY

LoOP

INC P,8,82R
JMP a7

SETUP

3UB 9,8
LDA 2,B17¢
D08 2,D8KP
DOR 2,D3KP
DOB 2,D5KP
nos @,n8xKp
D18 {,DSKP
40Y 1,1,32R
EMALY

Loop

ICHECK C& REGISTFR, ALL
1PNSSIRLE PATTFRNS

TLOAD CA

ITREAD 1T BACK

JAC2sG00D

JAC128AD

100 IT ONLY ONCE FOR EACH PAY
INEXT PATTERN

1CHECK DISK ADDRESS REGISYER
JALL POSSIBLE PATTERNS
JLOAD/READ BACX

1ACRsGNOD

TAC1=BAD

INEXT PAYYERN

FOPECIAL TYESY POR 8204
11C PACKS, SET RIGHTMOSY
18T IN FaClk PACK WITH

1) SUCCESSIVE LOADS, THEN
JLOAD ZERD. MARGINAL
JPALKS WILL HOLD THE "t*,

ITESTING CA REGISTER
1ACEaGOJD
1AC138AD



lea1s

L3}
22
*3
LY
25
a6
ar
’a
a9
ie
11
12
13
14
13
16
17
18
19
2e
21
22
23
24
25
28
27
28
29
p Y]
31
32
33
34
35
36
3?7
38
39
@
41
a2
43
4
45
46
47
48

g2754
earss
20738
N7 87
pazae
LLPA BN
eer A2
RRYEY
BT84
[ LA B
Ir766

2r787
(2,24
earry
ae7Y2
22773
8774
@p77s
oerre
2nr7y
21029
gtemy

eiee2
eieed
eiend
e1ezs
21028
e1z27
ele1e
ate1l
ele12
e181)
d1et4

21013
e1e186
e1217
81e22
f1e2)
g1e22
21823
Q1e24
B1e23
21026
a1027

JMAIN

Axg252
1p242p
e3r13e
¥7203)
@72n33
872233
Br2333
265433
122414
208253
AP6254

er6252
19240
o313t
272233
272233
72333
282233
065433
122414
226253
28254

2a62352
1p2422
23z132
272233
272233
er22833
282833
eE343)
122414
288253
2P8254

ees252
fe24anm
a3e127
8732333
273933
@73833
283233
286433
122414
PAB253
ens254

813

As21

AB31

AB4:

SETUP

SUB m,
L0A 2,B1Y2
0oA 2,D8xkP
00A 2,DS5kp
noB 2,nsxp
OCR @,bsxP
01B 1,D5KP
SUR® 1,8,S87R
EHALY

Loor

SETuP

sys @,
LDA 2,BIT4
DOB 2,DS8KP
COB 2,DSkP
DOB 2,DSXP
DCB &,0SkpP
DIB 1,DSKP
SuBs {,8,S5IR
ERALY

LOooP

SETUP

Sus a,0
LDA 2,B178
00B 2,D38KkP
COB 2,D5kP
008 2,08kpP
OCR #,DSKP
DIR 1,DSKP
SuBs 1,@,52R
EWALT

Locp

SETUP

susd o,@
LDA 2,8ITY
boc 2,DskP
bocC 2,038«xkP
poc 2,DSkpP
0oC 2,05xP
DIC t,DSxP
SuRs {,8,32R
EraLT

LOOP

JSPECIAL TESY FOP B820%
1I1C PACKS. SET POSITION 2
1{PIN Q) IN EACH PACK WITH
13 SUCFESSIVE LOADS, THEN
1L0AD ZERDS, MARGINAL
1PACKS wWILL HOLD & "¢

ITESYING CA REGISTER
1ACR*GCO0
1AC16BAD

ISPECIAL TESY FOR 8291
11C PACKS, SEY POSITION 4
JC(PIN 2) IN EACH PACK WITH
1Y SUCCESSIVE LOADS, THEN
JLOAD 2ERQS., MARGINAL
TPACKS WILL MHOLD A My¥,

ITESTING CA REGISTER
tACesGoon
JACI=BAD

ISPECIAL TEST FQR 829%
11C PACKS, SET POSITION 8
FCPIN 12} IN ZACKH PACK WITH
13 SUCCESSIVE LOADS., YHEN
ILCAD TEROS, MARGINAL
JPACKS KILL HOLD A #y®

ITESTING CA REGISTYER
14£3eG600D
1ACL=BAD

1SPECIAL TEST FOR 8291
13C PACKS, SEY POSITION 1
1(PIN 5) OF EACH PACK WITH
13 SUCCESSIVE LOADS, THEN
ILOAD ZEROS, MARGINAL,
IPACKS wILL HOLD A "tM,

1TESTING DISK ADDR REG.
JACR2eGOOD
JACY1#BAD

‘peLs

L |
a2
23
n4
a5
26
27
[4:}
"9
1a
11
12
13
14
15
16
17
18
19
2
2y
22
23
24
25
26
27
28
29
3a
31
32
33
3¢
35
36
b4
38
39
4
41
42
43
44
45
46
47
48
49
Se
51
52
53
54
55

2Le3n
A1A31
wiwd2
w1233
21234
LRRR ]
via3s6
v1e3?
21043
[SLE DY
21242

21043
v1e44
01825
#1046
01047
81238
a1esl
@132
81253
21634
21935

D136
atesy
21360
e1esy
[ 242.¥4
A1083
01234
21085
21666
01847
etore

oiery
01972
81873
21nre
81275
p1a76
e1er7
[ AR T1]
[RR U3
61192
RREA
01124
21105
nytne
p11my
61110
21111
21112

JMAIN

vRE252
fr2dge
ERI IR
A73083
a73%33
@733
Q6323
wB6433
122414
LR6253
BA6254

an6252
102490
“3n131
273233
373633
273033
982933
BEEAIY
122414
#R6233
oR5254

6252
172400
232132
273233
2723233
273933
nes3aly
266433
122414
286253
026254

820142
04p4p3
24133
vR625Y
LLLE k)
261433
122413
Zn6253
rR6254
#1e773
erar72
230118
1434¢5
nnpdps
w3n147
142415
nan77y
PeRr762

AB5:

ABB:

4873

81t

Bl.it

R1.21t

SETUP

SuB a,m
tha 2,B172
noc 2,0Skp
noc 2,NSKpP
noc 2,0S8¥p
DOC m,DSKP
0IC 1,DSKpP
SuB# |,m,87R
EHALTY

LoNP

SETUP

Sus @,
LOA 2,BIT4
GOt 2,0SKkP
DoC 2,DSKP
DoC 2,08KP
boc o,D8«P
DIC 1,DSKP
SuBs {,2.SZR
EHALY

LooP

SETUP

sus e,
L0A 2,8178
0ocC 2,DSKP
DOC 2,D8KP
poc 2,08Kkp
bOC @,DSKP
DIC 1,0SxP
Sudwx 1,8,31IR
EHALY

Loor

LDA €,KDOB
STi 9,81.¢
LDA 1,C2525
SETPY

DOB 1,0

018 #,05KP
SUBH 1,8,SNR
EHALT

LooP

157 By,

LDA ,B1.1
LD 2,677
AND 2,@®,SKNR
JHP B2

LDA 2,CDSK
SuAkr 2,04, SNR
1P B1,2

JMP Ri,1=1

tSPECTAL TEST FQR R20%

1IC PACKS, SETY PDSITION 2
1(PIN Q) OF FACH PaCk WITH
13 SUCCESSIVE LOADS, THEN
JLOAD ZERUS, MARGINAL
JPACKS WILL RETAIN & »pw|

ITESTING DISK ADDR REG.
1ace=cnon

1AC1sBAD

J13PECIAL TEST FOR 8291

JIC PACKS, SEY POSITION 4
1(PIN 2) GF EACH PACK WITH
13 SUCCESSIVE LOADS, THEN

ILOAD TERDS, MARGINAL

JPACKS WILL RETAIN A mgw,

JTESTING DISK 4DOR REG.
1ACR=GOCD
$AC1sBAD

PSPECIAL TEST FOR 8294

JIC PACKS, SET PORIYION 8
1(PIN 12) OF EACH PACK ®ITH
13 SUCCESSIVE LOADS, THEN
JLOAD ALL ZERQOS, MARGINAL
TPACKS NILL RETAIN A wgw,

JTESTING DISK ADDR REG.
1AC32G00D
YAC{BAD

JCHECX FOR ILLEGAL
IDEVICE SELECY BY

1DISK PACK CONYROL
IPERFORM "DOAM" TN EVERY
ITOTHFR DEVICE ADDHESS
1AND CHECKX DSKP

JTEACH YIME TO SEE ,
117 RECOGNIZED THE "DOB™,

1CODE FROM HERE NN 18
1FOR INCREMENTING TO
INEXT NEVICE ANDRESS



iany7

LR
ne

111
21114
2i11s
21116
21117
8112¢

ei121
21122
21123
g1124
21123
et1i26
e1127

e113e
81131
21132
21133
81134
81133
81138

e113”
g4
B114
p1142
21143
Bli4d

e1143
81148
81147
eii182
e1131
81132
1133
21154
81133

81156
21137
pi1188
e1181
21182
8118
61164
21163

JHAIN

wR6252
e2¢n8)3
251133
“E3433
2P6263
ar6273

"rB232
p2e26)
861133
@89233
283313
grs283
er8273

erg252
eeeesd
e81133
esaary
8A3333
ere2sy
ees2ry

2e8232
284433
e2e223
XY
ers28)
ena234

egs232
ig2n3e
LLFLAN
263833
284433
t22223
187414
ges233
ees2354

ers232
e2eR8ly
851133
284433
raeess
123415
ers2sy
ers273

841

LE-1

881

871

SETuP

LDa o,CiP0R
DDAS ¢,0SkP
SKPBN DSKP

EnLY

LOOPD

SETUP

LOA @,ClERQ
DOAS B,05kP
NIOC DSKP
SKPBY DSKP
ERLT

LOCPD

SETUP

LDA B,C102E
00AS @,D8kP
10RST

3xPBY DSKP
EnLY

LooPo

SETUP

0Ia 1,038kP
LCA m,C3608
AND ®,1,82R
EMALY

Loorp

SETUP

ACC 8,8

008 #,d3KpP
00t 2,D3KP
OIA 1,D3kP
LOA e,C3620
ANDN B,1,82R
EMALT

LOaP

SETUP

LOA e,Cir00
CCAS @,08xP
OIa t,05kP
LDA P,xB5
ANDW §,B,8NR
410 4

LDODOPD

ISEE IF (5) PULSF wWILL SET
1"0DP BUSY*, STARY &

1SEEX

18X1P IF “DP BuSY" =

ICHECK "DP STARY", ®“np BUSY",
I"SELB" OC GATF,

)SEE IF (C) PULSE wILL CLEAR
1"DP BUSY", SYTART a SFEK,
} THEN CLEAR

JCHECK "CLEAR™

PSEE IF 10RIT WILL CLEAR
1°0P BUSY", STARY A SEEK,
! THEN CLEAR IT

JCHECK T"RESETY™, "CLEAR"

JCHECK YO INSURE THAY
1ALL SEEXING FF'S ARE
JCLEARED 3Y 13RSY
PACI=BAD SEEKING,
PSTATUS FROM DTA,
JCHELK DATA THRU MOX

JCHECK POR PRGPER
SINPUT OF STATUS THRU
ITHE MULTIPLEXORS Y0
JTHE DATA BUSS OC GATES

1SEEKING SYATUS ON
JALL 8HOULD BE ZERO, (AC1)=STATUS

fTRY TO SEY "SFEKING 8"
IVIA (S) PULSE

1"0P START™ SETS "START"
JCHECK "ADAPTER SELM, "SFEK"
JAND "SYART SEEK*®

1p01A

ft
¥4
23
24
a5
20
(4
”8
a9
1
11
12
13
14
15
16
17
18
19
28
24
22
23
z4
23
28
27
238
29
p 4
31
32
33
34
33
35
3y
38
39
49
41
42
43
a4
45
a8

w1166
nitiAk7
21i70
a1171
21172
LR RN
01174
21175

21176
a1177
81200
el2e1
e12a2
e12a3
v12m4
212093
o126
g12a7

21210
f121
81212
21213
21214
81218
ei216
e1247
21229
Ki22y
e1222
g1223

B1224
212293
81228
e1227
[ RS2 1
21231
81232
21233
81234
21233
21236
41237

JMAIN

vae2592
W2aAR6d
“E133R
v242p4
262433
123415
Ar6263
¥Re6273

ne6252
w2e253
261333
272433
222384
224223
147420
122414
ArB23)
2es273

aRs232
a2p2847
283233
@2e883
981333
378433
24223
022283
147430
122414
2r8263
ers273

ere232
162620
¢8383)
e20283
861333
272433
n24223
2208262
147430
122414
eM6E263
anE27y

RY:

R9t

Bia:

BIt:

SETUP

LDA a,Ci1PR@
DOAP B,DSKP
LDA {,XH5
OIA p,NSKP
ANDH 1,8,SNR
EHLT

LaonPD

SETUP

LDA 2,C1000
DUAP B,D5KP
NIA 2,0S5kP
LDA @,xBS
LDA §,c3880
AND 2,1t

suBw 1,8,8IR
EHLT

LOOPD

SETUP

LDA @8,KB1
00C @,DSKP
LDA B,C1PRS
DOAP 8,08xP
DIs 2,D8KP
LOoA 1,c3888
LOA @,KB6
AND 2,1
SuRs §,8,8IR
EXLY

LoGPD

SETUP

Sunir 8,80
DOC e,D8Kp
LDA B,CLB20
DOAP @&,03KP
OIA 2,03KP
LOA 1,C36@0
LDA g,x87
AND 2,1
SU3K 1,0,81IR
EHLT

LonPD

FTRY TN SET "SFEXING 8"
IWTTH A (P} PULSF

1CHECK “NRP ICGP"
1SET LINE TO "START"

JCHECK UNIT SELECTION
1START UNIT B SEEKING
FAND VERIFY YRAT NO
10THER UNIT SEFKS,
JTAC2=3TATUS PURING SEEX
JACE=3AD SEEKING STATUS
1AC@=G00D

JCHECK UNIY ¥ DECODER

JCHECK UNIY SELECTION |
ISTART UNIT | SEFKING

PAND VERIFY THAT NO

JOTHER UNIT SEEKS,
$AC2e3YATUS DURING SEEK
JACL{eBAD SEEXKING STATUS
1ACEeCD0OD

ICHECK UNIT % DECCNER,
PRUNTT (¥, AND TSTEKING 1*

JCHECK UNIT SELECTION
TSTART UNIT 2 SEEKING AND
IVERIFY TNAT KD OTHER
TUNIT SEEKS

JAC2e3TATUS DURIWNG SFEK
JACL=BAD SEEKING STATYUS
1AC3«G00ON

PCHECK *UINIT 27,
I"SEEXING 2"



1aa19

B124¢
Pleay
Riz24d2
f1249
n1244
01243
¢1248
81247
21212
A1234
e123%2
81233

81234
e1253
#1236
01237
1280
eiesy
e1262
01263
01264

21265
01268
e1287
e127e
e127%
o1272
21273
01274
81273

p1278
81277
e1328
e13e}
81382
e13ed
e13r4
21308
21308

JHAIN

we6252
w2nasy
v6323)
2278y
28133y
272433
V24223
weens
147400
122414
er6263
ers273

808252
152320
9824y
LETERR]
22264
264433
107404
086283
006273

ag6232
238233
ga624)
LLLEAR]
R2028)
864433
1ev4e4
gas263
ees27y

er62s?2
eleedsa
#es241
28223}
e2ere?
264433
1P7424
2n828)3
LLEERA

R12:

B13:

Bi4at

B158

SEYUP

LDa ®,C140x
hoC @,DSKP
LDs p,C1P700
DOAP @,DSkP
Dla 2,DSKP
LDA {,C3C8m
L0A P,KBS
AND 2,1
SuBm 1,8,82R
ERLY

LoaPD

SETUP

SUBZL 2,2
SSEEK

NIOC DSkP
LDAx @,Kk85
D14 1,08kP
AND P,4,82R
EHLY

LOOPD

SEYuP

LOA 2,xB14
SSEEX

NIOC DSKP
LCA @,x86
DIA 1,03KP
AND 2,1,82ZR
EWMLT

LOOPD

SETUP

LDA 2,xB13
SSEEX

NICC DSKP
LDA ®,x87
DIA §,NSKP
AND P,1,32R
EnLY

Locen

JCHECX UNIT SELECTION
ISTART UNIT 3 SEEKING
PAND VERTFY THAT NO
IOTHER UNIT SEEKS,
1AC235TATUS DURING SEEX
1AC1aBAD SFEKING STAYUS
1ACAsG00N

JCHECK "UNIT 3", AND
IHSEEKING 3

PCHECK THE “CLEAR™
JRESET OF "SEEXING @,
1START UNIY B SEEKING
11SSLE (C) PULSE

IREAD STATUS
I*SEEKING 2" BIY NOT
JCLEARED BY (C) PULSE

ICHECK THE "CLZAR®
JRESET OF "SEEXING ("
ISTART UNIT | SEEKING,
11SSUE (C) PULSE

IREAD STATUS

PUSEEXING " BIT NOT
JCLEARED BY (C) PULSE

1CHECK THME “CLEAR® RESEY
10F "SEEKING 2",

JSTART UNIT 2 SEEKING,
1ISSUE (C) PULSE

JREAD STATUS
PRSEEKING 2" BIT NOT
IRESET BY (C) PULSE

luagn

L3
22
23
24
ad
76
n7
"3
L
1@
1n
12
13
14
15
16
17

n13az
n1d10
1311
#1312
LR
v1314
(BRI}
¥1318
r1317

pi132e
a1321
#1322
21323
©1324
21325
01326
81327
[J RN
81331
81332
91333
31334
@1335
01338

21337
P1340
21341
01342
B1343
21344
01343
21346
01347
2133e
213351
21332
213583
P135a
21355
01356

JHAIN

406252
A3a255
wee241
wEV233
21161
464433
1M7424
26253
nag273

e201l44
171203
enp4d1s
226250
pA6242
229247
123414
200423
2068263
ang4es
e3n228
133400
112424
226263
ons254

220144
131200
121293
gAR4Ls
ang2se
ep624)
220067
123414
anr2423
2m8263
arg4es
83e229
133430
112404
URE263
ang234

A16:

LA

B1s1:

SETuUP

Lue 2,x812
SSFEK

NIRC DSKP
LD4 P,KBR
NIs §,DSKP
AND @,8,82R
ENLT

LONPD

LOA @,NDSKS
MOVR 8,0,SNC
JHMP B18

JSR #ISET
RECL®

LDA a,KkBt
AND® 1,@,32R
JHP L¢3

EHLY

JNP L8

LOA 2,C74¢K
AND 1,2

Sus #,2,3IR
EWLT

LooP

LDA #,NDSKS
MOVR B,8
NOYR 8,8,3NC
JMP BEYS

JSR BISEY
RECLY

LOA &8,xB2
AND® 1,8,82R
IHP Le3
EHLT.

JMP o5

LDA 2,C74x
AND 1,2

SuB ®,2,32R
EWLY

Loor

ICHECK THE "CLFAR"™ RFSFTY
10F "SFEKING 3"

JSTART UNIYT ) SEFKING,
JISSHE (£) PULSE

IRFEAD STATUS
T"SEFKING 3" BIT NPT
ICLEARFD BY (LY PULSF

TATTEMPY TO DBYAIN

J"SEFK DNNE 8" FROM

1A RECALIBRATE

P(SKIP OVER IF ND UNIT 2)
PRECAL UNIT @

1AC128TATUS

PRATTENGY DID NOT SET

JCHECKN FOR SHORTED

TATTENTION LINES, ON A KWALT

ICX IF OYHMER DONE FLOPS SET WITH
I"SEEK DONE 0"

JTATTEHPY TO OBTAIN

I"SEEK DONE 1% FROM

JA RECALIBRATE

J(SKI* OVER IF NO UNTT 1)

TRECAL UNIT 1§
1ACLeSTATUS
PUATTENI" DID NOT SET

JICHECKN FOR SHORYED

TATTENTION LINES. ON A HALY

1CK IF OTHER DONF FLOPS SET WITH
I1"SEEX DONE "
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lae2l

[

a2
a3
a4
25
LT3
ny
°8
a9
18
LY
12
13
14
13
16
17
18
19
20
2!

22
23
24
23
26
27
28
29
Se
3t

32
3
34
33
hL}
37
38
3s
48
41
42
43
44
45
46
'3
48
49
Sa
L3

#1523
©1524
AI525
vid26
a1527
e153e
21534
21532
21533
21834
01333
21336

21337
21542
21354y
21542
1843
01544
21545
1548
81347
21532
21531
e1852

281553
215354
91555
215356
21537
L 3%-1.1"]
2136814
01562
21363
21554
21583

21568
e13587
21372
e137¢
21872
L3733
81374
21375
21576
81377
e160p
e1eny

JHAIN

P24
v2a254
17234258
derdyy
eR625¢
¢n6244
2237268
v61233
86443)
123434
276283
206234

P22144
2242355%
123423
222411
2e62s5p
eP6245
820065
261233
254433
123414
eR8253
206234

220144
121203
daegdly
225252
RP5242
222247
282233
28443)
123414
2268283
eRe2s4

229144
121202
181203
eredyy
PrE250
er8243
2222387
282233
2684433
123414
er6263
006254

827:

8281

B20:

LALR]

LDA @,NDSKS
LOA §,xB13
AND 1,0, 8NR
JuP R2B

JSR eISEY
RECL2

LD p,K83
No4 a,nsxp
DIA 1,08KP
AnDu 1,0,57K
EnLT

Lone

LDA @&,NDSKS
LOA §,xB12
AND 1,0,SNR
JrP B29

JSR eISEY
RECLY

LDA @,xB4
00A ®,DSKP
DIA 1,DSKkpP
ANDX 1,2,82R
EnLY

LooP

LDA 2,NOSKS
MOVR @,8,5NC
JMP B3P

JSR #ISEY
RECLP

104 ®,KBY
N1OC DSkP
Dls 1,D8KkP
ANDW |,8,32R
EWLT

Looe

LDA @a,NDSKS
MOVR ©,8
MOYR 8,8,3NC
JKP B3t

JSR eISET
RECLY

LDA 8,KkB2
NIOC OSxP
Nl4 1,BSKkpP
AND® 1,8,87R%
ENLT

LonP

JATTFMPT T0O RESEY "SEEK DONE 2%
IWITH "DATOAM

1(SKIP QVER IF NN UINTT 2)

3SET “SEFK DONE 2%

IWITK A RECAL IRRATE

PATTEMPT RESET

IRFAN STATUS

I"SEEX OONE 2% RESFY FAILED
JTATTEMPY TD RESET "SEFEK DONE 3"
tWITH "DATOA"

1(SKIP QVER IF NO UNIT 3)

JSET "SEEK DONE 3

INTTH A RECALIBRATE

PATYEMPY RESET

IREAD STATUS

I"SEFEX DONE 3" RESFT FAILED
PATTEMPY 10 RESEY "SFEK DONE 2"
IWITK A (C) PULSE

F{8XIP OVER IF NO UNIT B)

JSET "SEEK DCGNE #* V1A RECAL

TATTEMPT CLEAR
IREAD STATUS

J"SEEXK DONE 8" RESET FAILED
TATTEMPT TO RESET "SEEK DONE (™
IMITH & (C) PULSE

1{SKIP IF NO UNIT 1)

$SEY ™SEFX DONE 1* VvIA RECAL

1ATYEXPT RESPFY
IREAD STATUS

I"SEEK DONF 1" RESFT FAILEN

1e@24a

Ay
a2
as
r e
ns
2]
a7
78
ag
14
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
le
31
32
33
34
35
36
3y
38
39
T

n16o2
#1623
nibea
vwi6es
ni5928
21607
216198
21611
w1612
n1643
w614
01613

a1616
01617
8162¢
e1621
91622
@162
21624
1625
21626
21627
Q1632
1631

31632
Q1633
21632
61635
21836
21637

p164e
81641
n1s42
#1643
21644
21645

JMEIN

wont44
w24254
123445
r0ndgy
weR250
en6244
e202s8
wea233
PLYTRE
123414
we6263
he6254

620144
824255
123423
nagat
ang2s5a
ens24s
020765
#82233
264433
123414
en6263
R06254

ansr32
264433
102628
147414
o®3233
ome234

2n6252
864433
2209172
123414
2?8253
BR6254

R3Y:

Bl2:

B35t

8361

LO2 2,NDSKS
LDA {,KBY3
AND t,0,8NR
JMP RY2

JSR #ISET
RECL?

LDs @,KB3
NINC OSKP
nIax 3,DsxP
ANDY |,08,52ZR
EHLT

Lone

LDA A,NDSKS
LDA 1,KB12
AND {,R,SNR
JMP B35S

JSR @ISET
RECLY

LDA @,KB4
NIOC DSKP
DIA 1,D8kP
AND® §,0,82ZR
EMLY

Loop

SETUP

0Ia 1,DS5kp
SUBZR 8,0
ANDH ©,1,32R
EHALT

Loop

sETup

OIA {,DSKP
LDA @,C32
AND® 1,8,8IR
EHALY

LOOP

JTATTFMPT TN RESET “SFEK NONE 2"
IMITH A (C) PYULSFE

P(SKYP OVER TF NN 1UNTT 2)
1SFT “SEFX DONF 2% V1A RECAL

TATTEMPT RFSET
TIREAD STATUS

T"SEFX DANK 2" RESFT FAILED
JTATYEMPY YO PESEY "SEEK NRONE 3"
IWITH A (C) PULSE

1(SKIP OVER IF NO UNIT J)

JET “SEEK DONE 3" YI1A RECAL

PATTEHPT RESET
tREAD STATUS
INSEEX DONE 3" RESET FAILED

FIDLE STATE STATUS CHEEK

JR/W DONE =

JIOLE STATE STATUS CHECK

PAODR ERR OR END CYL



18225 ™alvN

P2 21648
a3y 21647
74 RLI652
a3 21631
P 21632
27 #1633

%9 81634
19 21853
11 81636
12 816357
13 e1882
14 916881

16 81662
17 216683
18 81834
19 81683
28 v168686
21 81887
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R37:

LAY

8391

s4m1

84113

SETUP

DI 1,D5xP
LDA P,KBL]
ANDN 2,1,S5IR
ExaLy

LOooP

SETUP

OIa 1{,DSKP
LDa @&,r3
ANON 1,B,32R
EHALT

LooP

LDA 8,NDSKS
MOVR 2,2,3NC
JMP p4p

JSR SI%ET
RECLR

ITRwY

EnLY

Loor

LD4 8,NDSKS
MOYR 3,98
MOYR @,8,3NC
JHP B4y

JSR eISEY
RECLY

TTRNTY

EWLY

LooP

LDA e,NDSKS
LDA 1,KB1)Y
AND 1,8, 3NR
JMP B42

JER ISET
RECL2

ITRNT

EnLY

LOOP

FIDLFE STATE STATUS CHECK

JCHECK WORD ERROR » |

TIDLE STATE STATUS CHECK

IDATA LATE OR ERR

1SEE IF "SEEX DONE "
JuILL CAUSE INTERRUPT
1(SKIP IF NO UNIY 8)

18ET "SEEK DONE 8"

118 THERE AN INTERRUPT?
ING, CHECK "INTERRUPY®,
1°DP INT REQ™,

JSEE IF "SFEK DONE 1"
paIlLL CAUSE INTERRUPT

1(SKIP IF NRD UNIT 1)

JSET *SEEX DCNE 1%

118 THERE AN INTERRUPT ?
ING, CHECK "INTIZXRUPT™,
)*DP INT REQ",

1SEE IF "SEEX DONE 2%
PuILL CAUSE INTERRUPY

1(8KIP IF XO UNIT 2)

JSET “SEEX CONE 2"

118 THERE AN INTZRRUPT ?
IND, CHECK "INTERRUPTY,
1*DP INT REQ",
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R42:

Ba4a3:

Bd4l

BaS:

B4t

LOA @,NDSKS
LDA §,XB12
AND 1, P, SNR
JMP R43

JSR e[SEY
RECL3J

TTRNTY

EnLY

Lonp

SETPY

LDA @,TESTU
DOC @,DSKP
LOA M,K86
DCAP @,03KP
LDA 2,C5
WATY

LDA B,C74K
ANDW {,8,3NR
EMALY

LoopP

SETPL

LDA #,TESTU
DOC B,DSKP
LDA 8,KB6
00AP B,DEKP
L0A 2,C8
NATT

LDA B,KB1S
LD#® 1,8,8IR
EMALT

Loar

SETPY

GADSK

SEEK

224

LDA B,XB®
LDA 2,xBi8
AND® B,1.8IR
ANO® 2,{,SIR
EHALY

LooP

SETPY

LDA B8,kB9
LDA 2,xB10
AND® 2,1,S52R
ANDN 2,1,8IR
ENALTY

LoopP

1SEE IF "SFEX NONE 3"
IWILL CAUSE INTERRUPY

1(SKTP IF NQ UNIT 3)

1SET "SEEX OONE 3"

11S THERF AN INTERRUPT 7

IND, CHECK "INTERRLUPT™,

J"NP INT REQ",

ITEST SEEK YO CYLINDER ©

1(FIRSY ATYEMPY AT COMPLFETE SEFK)
JSELECY AN ACTIVE UNIT &

PSEEK |

INAIT SGEMS (OR UNTIL "DONE®)
TACLSSTATYS

ING SEEK DONE SYATUS

JCMECK “SEEK","CONTROL 1%,"CYL*,
J*HD4DIR™, "CONTROL 2%, SEQUENCIKG,
ITEST SEEXK TO CYLINDER @

1SELECT AN ACTIVE UNTT w

PSEEK |

INAIT 328MS C[OR UNTIL "DINE®)
1ACteSYATUS

13ZEX ERNOR SYATUS

TCHECK "SEEK","CONTROL 1","CYL",
INHDODIR", *DIFFY, "CONTRAL 2°,

JTESY SEEK CYLINDER 77 (BCYAL)

TACLI=ENDING STATUS

JSEEX EZRWOR OR
IKO READY STATUS

JITESY SEEK CYLINDER 388 ({OCTAL)Y

JACISENDING STATUS

JSEEK ERROR OR
INO READY STATUS
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LAY a
22 1777 vr5251 BaT1 SETPY JCHONSE AN ACTIVE DPISK h2 22051 ¢2n1ad RSYY LDA »,NDSKS 1IF UNIT ¥4 NOY AVATLABLE
f3 222PP 2P6247 GADSK PAND SET INTERRUPT VIA SEEK, 23 423%2 1921203 MOVR ¥,8,SNC 1GN AN TN UNTT |
R4 v20P) ens257 SEEK ICHECK FDR PROPER NISK a4 62033 A4} JMP RSY T(UNIT @ NOT BEING TESTED)
33 @27p2 eopage ] 1ACDRESS RESPONSE TQ INTA PS5 @2u54 wa6252 SETUP PINLE STATF STATUS CHECK
26 22223 eR”s248 ITRWY TALLON INTERRUPT @6 220455 152522 SuBIL 2,2 PSELECY THE ADAPTER
27 Q2pR4 R2p4y BLLINE Y] A7 Q2258 wpr6257 SEEK IWTITH A SEEK @
"8 22285 22¢147 LOA @,CDSK N8 A2257 22p%an f
P9 Q22R6 B65477 INTA | 1GET THE ADDRESS A9 P226a R64433 OIA t,DnSKP JIREAD STATUS
18 @2@m7 122414 SuRN 1,8,S52R FINTA FAILED, 19 2261 a2aas0 LOA 2,x89
11 B221@ em823) ENALT 1AC2+GO0N 11 P2062 123415 ANDN §,d,SNR
12 d221) 28234 LOOoP tAC19BAD 12 92063 2m6253 EHALY IND READY STATUS., UNIY B
13 ) 1) 82064 206254 Loce
14 22212 RR625) B4l SETPt I1SEE IF (C) PULSE WILL 14
15 pd2ey1y erB247 GADSK JCLEAR “DP INT REQ" 15 82065 PP6252 B52: SETUP TIDLE STATE STATUS CHELK
16 22214 BR6237 SEEX 13ET “INTERRUPT"™ WITH 16 22086 1525280 SuB2L 2,2 J1SELECY YHE ADAPTER
17 82213 arafde L} 1A SEEXK 17 e2@87 oms257 SEEK IWITH A SEEK @
18 82018 28223) N10C DSKkP ICLEAR INT REQ 18 22070 pooMon [}
19 82217 BR6246 TTRKY JCHECK FOR INTERRUPY 19 22A71 u64433 D1a §,DS5kpP IREAD STATUS
29 82820 BPA4022 JMP ,e2 INO INTERRUPY, OX|1 20 o2@Y2 @2MASY LDA #,KB18
21 22821 80B823) EMALTY 1(C) THRU "CLEAR ALL"™ FAILS YO 21 32073 123444 AND#® 1,8,82R
22 92822 826254 Looe 1CLEAR "OP INT REQ", 22 22074 ¢n625Y EHALY 1SEEX ERROR STATUS, UNIT 8
23 ?2) 822875 QmE254 LoopP
24 02323 BEE25) R4DL SETPY FINSURE THAT "DP INT DISABLE" 24
25 22024 {2282e ADC 8,8 25
28 82823 P4R277 $TA R,Sw 26 02276 Q20144 B33 LDA B,NDSKS 11F UNIT | IS NOT
27 B2828 62217 NSX0 @ 1SET DISABLE 27 B2a77 181220 MOVR 0,0 PAVAILABLE, GO ON YJ UNIT 2
28 9222y ers247 GADSK IGET ACTIVE UNTT & IN (AC2) 28 22100 171223 MOVR 8,8,SNC
29 Q02830 268257 SEEK JSYART A SEEX 29 2210: 9Mm342)3 JMP BSS FSXIP THIS TEST
32 22231 2201372 L] 3e 92172 Bns232 SETyP 11IDLE STATE STATUS CHNECK
31 92232 pRs248 ITRAY 118 THERE AN INTERRUPT ? 3t 22123 832853 LDA 2,xBi4 TSELECY TWE ADAPYER
32 e2233 2edéz2 InP L2 INO, GOOD 32 82134 2m6237 SEEK IWITH A SEEK @
33 22834 82353 EHALY 1MSXN BIY 7 DID NOT SET "DP DISABLE™ . 33 22105 aeen2n [}
34 22835 28254 LOOP PAND INMIBIT *DP INY REQ™, 34 B21@8 36443 DIA 1,DSKP JIREAD STATUS
33 35 221m7 2026 LDA 9,kB9
36 22036 Be6231 BsSes SETPY FINSURE THAT IORSY wWILL 36 22118 123415 ANDN 1,@,8NR
37 82237 12242n ADC o,0 37 82111 836253 EHALT INO READY STATUS, UNIT |
38 g2e4p v4R27? 3TA B,5n 38 02112 26254 LooP
39 e2p4y 082277 XSKD @ 1SET "OP INT DISABLE" 39
49 22242 08287 10RST 1CLEAR IT 42 22113 Am6252 BS54 SETuP JIOLE STAYE STATUS CHECK
41 22243 208247 GADSK 1GEY ACTIVE UNIT & IN (AC2) 41 22114 232253 LDA 2,xBt4
42 P2pds BRE237 SEEX ISTARYT A SEEK 42 82115 p28257 SEEK JSELECY TME ADAPTYER
4) p22435 erp2ze ] : 43 221168 o7pean (] IMITH A SEEK @
44 B2045 ¢PB248 TTRNY 118 THERE AN INTERRUPTY 44 P2117 ¢8443) DIs §,DSKP T1READ STATUS
45 P2247 226253 EnaLY IND, CHECK RESEY OF "DP INY 45 82129 @g2@05y LDA A,kB13
46 02038 228254 LooP J10ISABLE", 46 B2121 123414 AND® 1,8,S52R
47 22122 226253 EHALTY 1SEEX ERROR SYATUS, UNIT |
48 02123 em6254 LoorP
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22124
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821245
@21327
8213p
92131
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8214}
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o021 44
02443
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o1t

se132
[ RRR
82334
LEZR-E]
82138
| 2 2%-34
se182
eridy
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1€l
82484
[ 3% 1]
[ 128 1]

12167
e217s
82174
p2t72
82473
2174
w2178
82178
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227144
e2472%54
1074¢3
A 42y
egep252
3lpesa
g262y7
2r2aan
2844}
222230
123413
erE233
eng2s4

ees232
e3ende
sesasy
seseen
es443)
eaeeyy
123414
2868233
e8234

[ L RR Y
$24059
1234908
88242)
1es2s?
833838
ees2s?
seeden
284433
szeese
123448
80825
088254

e0823¢
$3803%
ses23y
ereser
084433
02p837
123414
ars2s3
pe8234

R351

8381t

B371

LDA @,NDSKS
LDA t,KB1Y
AND B, 1, 8NR
Jup 887y
SEYuP

LDA 2,x813
SEEK

[]

0la 1,nskp
LOA p,¥B9
ANDN 1,8, SNR
EnALY

LOOP

JETUP

LDA 2,xB13
SEEK

]

14 1,03kP
LDA ®,KB1@
ANDN 1,0,32R
EHALT

LoapP

LDA #,ND8KS
LOA {,xB12
AND 1,8,3NR
Jur Dy
SETUP

LDA 2,KBL2
SEEKX

[

Dl t,D8KP
LOA #,xB9
AND® 1,B,3NR
EWALY

Loor

SETUP
LDA 2,KBt2
SEEK

]

OIA 1,Dsxp
LDA 8,K810
AND® 1,0,32R
EMALT

LooP

FIF UNTIT 2 1S NOT AVAILARLF
1GO ON TO UNIT 3

FSXIP YKIS TESY, NO UNTIT 2
PIDLE STATE STATUS CRECK
JSELECY THF ADAPYER

PNITH A SEEK @

1READ STATUS

IND READY STATUS, UNTY 2

1IDLE STATE STATUS CHECK
PSELECY THE ADAPTER
TwITH A SEEK 8

IREAD STATUS

tSEEX ERROR STATUS, UNIT 2

PIF UNIT 3 IS NOT AVAILABLE
160 Y0 NEXT TEST.

!

TIKIP, NO UNIT 3

FI0LE STATE STATUS CHEEK
FSELECT YHE AQAPTER

INTITH A SEEK @

TREAD STATUS

IND READY SYATUS, UNTT 3

FIOLE STATE SYATUS CHECK
1SELECTY THE ADAPTER
INITH A SEEK @

JREAD 8TATUS

1SEEXK ERROR STATUS, UNIT 3

ianda

21
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1@
11
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13
14
15
16
17

no2ap
a2201
w2202
2223
w2204
02225
vazre
w2207
@210
92211
p2212
h2213
82214
82218
22216

Bn2217
22229
022214
92222
82223
82224
82225
02228
£2227
£2232
02231
82232
02233
02234
02233
622728
v223r
d2249

JMAIN

0Re252
veve14as
63233
w3A1H3
a72033
neen6?
¥61133
nasise
n8a23)y
4681433
224333
147000
122414
en625)
erB254

8r6232
820145
263333
032133
872333
224133
B45G02
ELELT]
920902
261133
288168
882233
221923
@319y
180418
148414
924283
e28254

LB &

b2:

St TupP

LDa
noc
LDa
buB
LDA

”,TESTU
a,NSKP
?2,8UFF
2,NsKkp
P, KBY

DOAS ©&,D8kP

JSR

#STALL

NINC DSKP

01R8
LD
ADD

r,NSKP
1,XB14
2.4

SUBN 1,@,31IR
EHALY

LDOP

SETUP

LDA
bot
LDA
Doy
LDA
Mg
84
LDA

8, TESTU
®,D8KP
2,BUFF
2,D3KP
1,0252%
t,0,2
1,1,2
8,XB7

DOAS @,D3kP

Jsa

eSYALL

N10C DSKP

LOaA
Lok

0,8,2
2,1,2

SUBN £,1,3NR
Su3w 2,1,31R
EHALY

Loor

FCHECK THE FIRST 2 DATA
JCHANNFL CYCLES OF A WRITE
P(FIRSY ATYEMPY AT wWRITE)

ILOAN A REG,

IWRITE ||

PALLOR TIMF FOR DCH CYCLES
ICLEAR THE WRITE OPERATION
TACR=ENDING MEMORY ADORESS
PAC28STARTING MEMORY ADDRESS
12 DCH CYCLES SHOULD MAVE
JOCCURRED

1ACReBAD, AC{®GOOD

ICHECK THE SEQUENCE *DP FLAG"w
I"REQL"«"2ND REQ®, "DP FLAG"
1SETS "DP DCH REQ™ WHICWM 8TAYS
JON FOR 2 MEMORY CYCLES,

ICHECK THE PFIRST 2 DAYA
JCHANNEL CYCLES OF A WRITE

13EY MEN ADDR REG,

JDATA = 832523
I 2 WORDS

INRITE ||

FALLOK TIME FOR 2 DCH!S
JCLEAR THE WRITE

118 THE DATA STILL IN MEMORY
TIF WDT A DCMI MAY NAVE
18EEN PERFORMED INBTEAD

J10F A DEWO

JACBRAC2xSAD WORDS

14C1e3000
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21

a1

A2 w224y 2m6252 NI SETyUP JICHERK PROPER CA REGISTER A2 w2316 @aE252 N6: SETuP JCHECK PROPER A RFGISTER
R3 22242 22p145 LDA #,TESTU PINCREMENT BY ALLOWING A3 A2317 v2u145 LO2 A, TESTH $INCREMENT BY ALLOWING

M4 ¢224) v6323) 00C 8,DSKP FTHE FIRST 2 DATA CHANNEL R4 @232 263233 00C »,DSKP JTHE FIRST 2 DATA CHANNEL
A5 p224¢ 1p242@ B m,p 1CYCLES AT THE BEGINNING "5 82321 p20113 LOA @,C7 JCYCLES AT THE BFGINNING
B6 R2245 AK233)3 Dol @,0SKP 10F A WRITF, 26 82322 @K2043) DOR @,DSKP 1OF A WRITE,

N7 R2246 A24062 LOA t,x87 R7 42323 P24A52 LDA {,KB?

A8 82247 ©83133 DOAS 1,08kP ! WRITE I} 78 22324 65133 DOAS {,DSKP 1 WRITE ||

P9 82232 easiée JSR eSTaLL P9 22325 va616n JSR esSTaALL

18 22251 86223} NICC DSKP 1STOP YHE WRITE 12 22328 @82233 NIOC DSkP 1STOP THE WRITFE

11 22232 eleRs) LOs 2,xB14 TAC3sSTARTING MEMORY ADDRESS 11 P2327 832253 LDA 2,KB14 JACO=STARTING MEMORY ADDRESS
12 22233 098543} D18 {,DSKP JAC1@ACTUAL ENNING MEMORY 12 82330 86543} OIB 1,DSKP TAC1wACTUAL ENDING MEMORY
13 82234 113000 ADD &,2 ! ADDRESS 13 22331 113%ue ADD ®,2 ' ADDRESS

14 832233 48414 dUuBw 2,1,82R JAC2=CORRECT ENDING MEMORY 14 22332 146414 SUB# 2,1,SIR JAC2eCORRECT ENDING MEMORY
15 82238 226823) EHALY 1 ADDRESS 15 22333 226253 EHALY l ADDRESS

16 82237 2r823¢ LooP 16 22334 286254 Loop

17 17

18 82283 eRr8232 D41 SETUP JCHECK PROPER CA REGYSTER 18 92335 226232 D71t SETUP FCHECK PROPER CA REGISTER
19 82281 B22148 LDA B,TESTU JINCRE®ENT BY ALLOWING 19 A2336 232145 LDA @,TESTY JINCREMENT BY ALLOWING

26 22282 R8383) ooc e,08%xP JTHE FTRST 2 DATA CHMANNEL 29 B2337 863233 DoC 6,bS5XP JTHE FIRSY 2 DATA CHANNEL
21 822683 1@2320 suBIL e,¢ JCYCLES AT THME BEGINNING 21 92340 B20114 LDA @&,Cty JCYCLES AT YHE BEGINNING
22 £2284 206283 008 #,0S5xP 10F A WRITE, 22 ©2341 382033 D0B ®,DSKP I0F A NRITE,

23 82283 24282 LDA t,xB7 23 22342 R24962 LDA §,kBY

24 82286 28313} DOAS §,08«kP )} WRITE || . 24 P2343 255133 DOAS {,D3xP I NRITE |}

25 22287 ersise JSR eSTALL 25 2344 do8isn JSR eSTALL

26 £2273 es8e233 NIOC OSKkP 1STOP THE WRITE 26 2348 8€£023) NIOC DSKP 13STDOP THE WRITE

27 82271 ele*3y LOA 2,xBla JACRsSTARTING MEMORY ADDRESS 27 22345 333433 LDA 2,KBY14 JACOsSTARTING MEMORY ADDRESS
28 82272 @6354)3 018 t,05k? JACL=ACTUAL ENDING MENORY 28 22347 08343) DIB t,DSKP PACISsACTUAL ENDING MEMORY
29 82273 113820 ADD 8,2 ! ADDRESS 29 8235p 113400 ADD 8,2 ] ADDRESS

3o 02274 148414 SuBws 2,1,32R JAC2eCORRECT ENDING MEMORY 30 82331 1406414 JuBw 2,1,S2IR PAC2aCORRECT ENDING MEMORY
31 82278 epA623) EMALY ! ADDRESS 31 02352 emg23y EHALY 1 ADDRESS

32 22276 £28234 LOoP 32 2235 e@s8254 LOOP

33 33

34 22277 ee8232 D3¢ SETUP JCHECK PROPER CA RFGISTER 34 22334 928252 D81 SETUP ICHECK PROPER CA REGISTER
33 B23?@ P221483 LOA ®,TESTY PINCREMENT BY ALLOWING 35 22335 02@1458 LDA B,YESTU P INCREMENT BY ALLOWING

38 B23e) 883233 00C m,DSKP JTHE FIRST 2 DATA CHANNEL & 38 22356 8563033 ooc @,0SkpP JTHE FIRST 2 DATA CHMANNEL
37 e23e2 @22112 LOA o,C3 JCYCLES AY THE BEGINNING 37 82357 029115 LDA #,C37 ICYCLES AT THE BFGINNING
38 223A) €62333 cos e,D8xP JCF & WRITE, 38 22382 982233 008 e,08k? 10F A WRITE,

39 B2304 B24082 LOA t,x87 . 30 22361 2242382 LDA 1,k87

49 02323 865133 DOAS 1,08kP $ MRITE !} 4 22382 @685133 DOAS 1,08kP )} WRITE ||

41 9238 Mrgise JSR #STALL 43 22383 eas180 JSR #STALL

42 Q2327 BBR2Y) NIOC DSKP 13T0P THE WRITE 2 42 R2384 A6R233 NIOC OSXP 1STOP THE WRITE

43 2319 032253 LOA 2,xB14 JACOSSYARTING MEMORY ADDRESS 43 B2383 ©d2053 LDA 2,KB14 JAC@uSTARTING MEMORY AODDRESS
44 22313 @8343) 018 1,08xpP JACI®ACTUAL ENDING MEMORY 44 22366 263433 018 1,0SKxP FACI®ACTUAL ENDING MEMORY
4% 22312 1t13az2a ADD 9,2 [] ADDRESS 45 N2387 1130¢0 ADD 8,2 1 ADDRESS

48 02313 148414 SuBw 2,1,8IR JAC2=CORRECY ENDING MEMORY 46 P237¥ 146414 SUBm 2,1,87R 1AC2aCNRRECT ENDING MEMORY
47 N2314 pP82%) EMALY ) ANDRESS 47 22371 Ar8253 EHALY ] ADDRESS

48 22315 omB254 LOnP 48 82372 emr6254 LooP



1e233

22373
R2374
w2375
22376
02377
22422
7247y
12422
A2493
v2ars
62423
224n8
B4z’
22412
v2411

82412
02413
B2414
22415
e2416
p2417
22422
22421
22422
02423
22424
22428
n2426
22427
22432

8R4y
824132
82433
22434
92438
82436
324V
B4 40
Q244
22442
B2443
82444
2443
Q2448
B2447

JMAIN

eee2s2
$22148%
283233
A22118
HR223)
24282
848513}
228182
e62233
FAEE L
0858422
{13aen
148414
ens23y
er6234

2re239
8201493
e832y
e2etLy
eseely
e24¢82
e03133
erstar
c2e233
e3resy
85433
11323e
148414
ees2sy
226234

ers2352
pze14s
ee3ely
t22at2¢
882833
e24882
285133
LLE-BE.1.3
e8p23)
elz2esy
2563433
11382
146414
826233
2PH234

091

ciee

AR

SETyP

LOA B,TESTU
noc e,psxp
toa @&,C77
OCR @,NSKp
LCA {,xBY
Doas 1,08xP
ISR eSTalp
NIOC D3$xP
LDA 2,%B514
DIR 1,DsxpP
40D 0,2
SuBw¥ 2,1,81R
EXALY

LOCP

SETUP

LDA p,TESTU
0oc p,08xp
LOA p,C177
0OB #,DSKP
LDA {,xB7
BCAS {,D8kP
JSR sSTALL
NICC DSk®
LDA 2,%X314
D18 §,08KP
A00 F,2
SuBe 2,1,8IR
BrALY

Loce

SETUP

LOA r,YESTU
0CC 8,08%xP
LO4 »,C377
008 e,BS5kpP
LOA {,kB7
OCAS {,D3xP
JSR eSTAtL
NI1OC DSKP
LO4 2,kB14
018 1,05%xP
ACD P,2
SURm 2,1,52R
ExaLy

LooP

ICHECK PROPER CA RFGISTER
JTINCREMENT BY ALLOWING
ITHE FTRST 2 DATA CMANNEL
JCYCLES AY THE BFGINNING
10F 4 WRITE,

) WRITF {1}

JSTOP YHE WRITE
JAC2=3TARTING MEMORY ADDRESS
TAC1=ACTUAL ENDING MEMORY

] ADDRESS

JAC2sCORRECT ENDING MEMORY

! ADDRESS

ICHECK PROPER CA REGISTER
PINCREMENT BY ALLOWING
JTHE FYRST 2 DATA CHANNEL
ICYCLES AT THE BEGINNING
10F A WRITE,

)} WRITE |}

1870% ThE WRITE
JACE=STARTING MEMQRY ADDRESS
PAC1sACTUAL ENDING WEKORY

J ADORESS

PAC2sCORRECT ENDING MEMORY

! ADDRE3S

JCHECK PROPER CA REGISTER
JTINCREMENT BY ALLOWING
JTHE FIRST 2 OATA CHANNEL
ICYCLES AT THE BEGINNING
JOF A WRITEZ,

!} WRITE !

1$TOP THE WRITE
PACBSSTARTING MEMORY ADDRESS
TACL2ACTUAL ENDING MEMORY

t ARDRESS

JAC2aCORRECT ENDING MEMORY

1 ADORESS

lanse

3
02
23
74
"5
16
®r
28
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
23
29
%2
3t
32
13
34
33
35
87
LY
390
4
4
P!
43
44
43
<6
47
43

h245¢
n24%)
w2452
w2453
02454
02455
#2456
22437
Q248598
L Ea B
924682
neans
22464
22463
024568

32487
£24v2
82471
92472
02473
22474
$2475
©2476
C2477
22552
92301
82392
2333
N2%534
n2583

92386
R2Hd7
225189
22511}
22312
02513
22514
82513
22516
22547
22520
22321
02322

2823
02324

JHMALIN

A26252
w2145
w53233
aPr129
W62233
224182
265133
Wesibe
262233
w3azsy
V85433
1132480
146414
ens233
9Rr8254

er6232
@2p148
083233
eoater
agR43y
924382
53133
Qedlan
232233
833233
£85433
ti3ace
43414
n36253
WRg254

enad2s2
220143
633333
eze123
832233
224852
203133
LELRY L]
082233
232233
285433
113280
145414
926253
ees2354

ni2:

013:

Ci4s

SETYP

LDs 2,TESTH
noc e,NnsSxp
LhOA 7,0777
Ng8 @ ,DSKP
LDA 1,xB7
DUAS 1,0S8KkP
JSR eSTALL
NIOC DSKP
LD4 ?2,KkB14
0IB {,DSKP
AUD #,2
SuBe 2,1,8IR
ERALTY

LoorP

SETUP

LOA B,TESTU
o0oc B,DSKP
LDA @&,CL777
DCB e,D8xpP
tDA 1,XB7Y
DJ4AS {,08xP
JSR #STALL
N10C DSxP
LOA 2,xnB14
018 1,08xP
ADD W,2
SUBM 2,1,82R
EHALY

LOOP

SETUP

LDA 8,TESTU
0QC e8,D3KP
LDA ®,C3777
CC8 B,DSKP
LOA §,KBY
DOAS 1,D8kP
JSR #8TALL
N1OC DSKP
LDA 2,KB14
DIS 1,D8KP
ADD 0,2
SUBW 2,1,82R
EAAlLY

Loor

JCHECK PRUPER CA RFGYSTER
) INCREMENT BY ALLOWING
JTHE FIRST 2 DATA CHANNEL
JCYCLES AT THE BEGINNING
10F A WRITE,

! wWRITE ||

1STOP YHF WRITE
TAC2=STARTING MEMORY ADDRESS
PACI=ACTUAL ENDING MEMORY

! ANORESS

TAC2«CORRECT ENDING MEMORY

! ADDRESS

ICHECX PRCPER CA RFGISTER
JINCREMENT BY ALLOWING
ITHE FIRST 2 DATA CHANNEL
ICYCLES AT THE BEGINMING
10F A WRITE,

P OHATTE L)

ISTOP YHE WRITE
PAC323TARTING MEMORY ADORESS
JACES1ETUAL ZNDING MEMORY

] ADDRESS

JACRwCOINICY ENDING MEMORY

! ADJREZS

JCHECK PROPEZR CA REGISTER
PINCREKENT BY ALLOKING
JTHE FIR3Y 2 DAYA CHANNEL
TCYCLES AT THE BEGINNING
10F A WRIYE,

! WRIYE [}

18TOP YHE WRITE
1ACA=STARTING ®EMORY ABDRESS
AT =ACTUAL ENDING MEMORY

1 ADDRESS

IAC2eCORRECT ENDING MEMORY

! ADDRLSS



[AR3S  maIN lness _MaIN

oy ny

P2 92525 276252 D1Sy SETUP JCHECK PROPER A RFGISTER G2 w2602 NPH252 D18 SETUP ICHECK PROPER CA RFGISTER
P3 #2526 w2145 Lha 2,TESTY FINCREMENT BY ALLOWING A3 226923 uB2a14S LDA P, TESTU PINCREMENT BY ALLOWING
P4 22527 ¢A3A33 00C R,DSKP JTHE FIRST 2 DATA CHANNEL 24 42624 63233 noc @,nske JTHE FYRST 2 0aTA CHANNEL
25 #2533 e2e124 LDA ®,07777 JCYCLES AT THE BEGINNING a5 p26a5 192224 ADCZR @,0 JCYCLES AT THE OSEGINNING
78 22531 262233 DOB A,NSKP 10F A WRITE, 26 42606 262433 NOR @,NSKP 10F A WRITE,

f7 82532 @2¢262 LD4 {,xB87 07 2627 224362 LDA §,KkB?

28 £2533 265133 00AS 1,05xP ] WRITE !} %8 22610 265133 DOAS 1,0SKP !} WRITE !}

29 P2534 e2616n JSR #STALL 29 22611 veslen JSR #STaLL

12 22533 @52233 N10C DSKkP ISTOP THE WRITF 1? 82512 362233 NIOC DSKP 1STOP THE WRITF

11 22536 e3easy LD4A 2,xBt14 JAC2eSTARTING MEMORY ANDRESS 11 JACPESTARTING MEMQORY ADDRESS
12 823537 e€543) 0IR {,CSKP JAC1=ACTUAL ENNING MEMORY 12 02613 ¥6543) DIB 1,DSKP JAC1I=ACTUAL ENNING MEHMORY
13 22548 113220 ACH 0,2 ] ADDRESS 13 82614 152520 suAzL 2,2 ' ADDRESS

14 22534; 149414 SuBx 2,1,82R JAC2sCORRECT ENDING MEMORY 14 82615 146414 SuB# 2,1,SIR JAC29CORRECT ENDING MEMORY
13 02542 @p825)3 EMALY ! ADDRESS 15 22616 806233 EHALY 1 ADDRESS

16 82343 epE254 Loor 16 82617 ¥06254 LoopP

17 17

18 92544 206252 D162 SETUP JCHECK PROPER CA RFGISTER 18 92620 BM6252 DO SETUP JCHECK PROPER CA REGYSTER
19 22343 220148 LOA @, TESTY JINCREMENY BY ALLOWING 19 02621 820145 LOA »,YESTU TINCREMENT BY ALILOWING

20 02548 283233 noc #,08«kP PTHE FIRSY 2 DATA CHANNEL 29 22622 063233 oot e,DSkP JTHE FIRST 2 DATA CHANNEL
21 82347 e2p128 LOA @,Ca17 ICYCLES AT TKE BEGINNING 21 9262) te20an ADC 0,0 ICYCLES AT YHE BEGINNING
22 22539 ©6283) D08 8,0SKP 10F A WRITE, 22 B2624 €203 DOBR #,DSKP JOF A WRITE,

23 02551 224082 LDA §,XB? 2) 82625 024062 LDA 1,KB7

24 225%2 965133 DOAS 1,08xP ! WRITE 1| 24 2626 065133 00AS {,D3KP ) WRITE 1|

25 22533 easise JSR eSTaLL 25 22627 easien JSR #STALL

26 82334 P8R23Y NIDC DSKP 18T0P THE WRITF 26 22630 862233 NIOC DSKP 13Y0P YHE WRITE

27 82555 e3a2sy LDA 2,xB14 TACR29SYARTING MEMORY ADDRESS 27 02631 065433 D18 {,DSKP JACB=STARTING MEMORY ADODRESS
28 22538 288343 018 1,CSxP TACL=ACTUAL ENNING MEMORY 28 82632 1320622 SUBZR 2,2 FACISACTUAL ERNING MEMORY
29 82337 f13eRe ADD P,2 1 ADORESS 29 02633 13140n INC 2,2 H ADDRESS

30 823M8p 146414 Sudw 2,1,82R PAC2sCORRECY ENDING MEMORY 3N B2634 146414 $uUBw 2,1,81R TAC2wCORRECY ENDING MEMORY
31 82583 2p623) EHALY ] ADDRESS 31 22635 ¢mre25y EHALTY [} ANDRESS

32 82562 36254 Loop 32 82636 @As254¢ LoopP

33 33

34 22563 BP6252 D171 SETUP FCHECK PROPER CA REGISTER 34

35 223684 @22145 LDA 8,TESTU TINCREMENT BY ALLOWING 35

35 82565 RA3A3Y 0ot e,BSKP JTHE FIRST 2 DATA CHANNEL

37 02386 e2pr128 LDA »,CR37 SCYCLES AT THE BEGINNING

38 22547 26233} 008 B,DSKP 10F A WRITE,

39 #2879 P24R82 LDA 1,x87

42 82571 2635133 DOAS {,D8kP 1 WRITE |

41 22372 enstise JSR #SYALL

42 82573 2%223) NIDC DSKP 1STOP THE WRITE s

43 @2374 Bl2EsS) LOA 2,KB1 4 JACBsSTARTING MEMORY ADDPESS

44 223735 265433 DIB 1,0SKkpP JACLSACTUAL ENDING MEMORY

4% 22376 113aae ADD R,2 ] ADDRESS

46 22577 1464314 SUBN 2,1,S52R PAC28CARRECT ENDING MEMORY

47 82602 BR625Y EnaLY [} ADDRESS

48 226M1 BR6254 Lone !



iary7y

*
e2
23
na
25
L1
(24
L} ]
ne
19
11
12
13
14
13
18
17
18
19
28

P2437
22649
P244y
p2642
v264)
#2844
22643
826846
p2847
22632
026351
82632

22633
p25834
22633
o858
828y
L2 3-2.1]
228181
02662
02883
92884
02683
(12111
0288y
8278
4287}

8287t
8287}
83874
°?287s
51878
"nery
str e
sty ey
12702
22703
[ReR Y]
92783
82788
02787
e271¢
22711

JMAIN

enB825¢
P24153
LLEX ]
w2145
c24114
12392m
e83233
222282
861133
Prcan
2r8233
nps234

prs2sy
224133
286033
L2t 48
824114
123ee0
e83033
d20082
681133
13232r
erg2qe
862233
823733
88823
806234

006823
#24133
§68833
arpl4s
024114
12aep
68383}
sness2
081133
18232
ses24e
102820
681833
883733
ErE253
enrg23e

nzes

0211

0223

SETPY

LDA
ooR
LOA
LDA
ADD
boc
(DA

14BUFF
1,DSKP
P, TESTY
1.017
1.0
P,DSKP
t,xB7

D0AS @,DSKkP
ITRWTY
EmMaLT

Loop

SETPL

LD4A
oo8
LOA
LOA
ADD
poe
LOa

{BUFF
1,D8xP
8,TESTY
1,017
1,8
e,D5KP
e,xa7

DOAS ®,D8xP
3us2L 2,2

nAlY

NICC DSKP
SKPDY DSKP
EXALY

Loce

SETPY

LD
008
LOA
LDa
ADD
toc
Lo

t,BUFF
1,08xp
8,TE8TU
1,617
1.0
8,D5KP
2,x87

DCAS 8,0%kP
usIL 2,2

wAlY

3usin 8,8

004

e,D5xp

3xPDY DiKP
EWALY

LGOP

PATTEMPT A COMPLETF WRITFE
T(FIRSY WRITE WITH Wl OVFLD)
JONE SECTYQOR

FUNIT & + SECY CNY
I1SELECT UNIT

IWNRITE |1
IMAIY {3AMS OR UNTIL INTERRUPT
ITIMFQUT, NO INTERRUPY

TATTEMPT TOD CLEAR "DP DONE™
IxITH (CY PULSE,

JSET "DP OONE™ WITH & ONE
JSECTOR WRITE,
JSELECY UNIT

INRITE |}

PWATT 1BBN3 DR UNTIL DONE
PATTENPT CLEAR

1(C) PULSE CDES NOTY
JCLEAR "DP DONZ™ FF,

IATTEMPT 1O RESEY
1%°0P DONE® NITH "OP DAYOA®
JAND "DATA 8%,

13T *DP DOKE® WITH A 1§ SECT,
IMRITE,

PSELECY UNIY

IARITE |}

IMATY {08MS OR UNTIL DONE
JATTEAPT RESET

1%0P DATOA® AND 'DAT’ e DOES
INOY CLEAR "Dp DONF™,

lae3s

ot
a2
oy
"4
(]
"6
ar
na
"9
te
11
12
13
14
15

w2ri2
w2713
42714
@271
n2716
22717
@272
e2721
@2722
2723
82724
ar72s
02726
82727
22732

2273}
92732
2733
U2734
2738
D2736
s2ryy
L2vap
B4y
d2r4a2
£2743
82744
£2743
S22V 4%
B274y
8273%

82734
-3 2444
927483
22784
32733
22738
eR737
22768
827614
82782
¥2783
02784
02785
22788
az2767
eerre
82774
02772

MAIM

wRE251
w241853
$BEETTY
¢20145
n24114
12322a
ARIAIY
P24062
241133
t5252m
AAG240
263733
083333
oRe253
PEB234

Pe8231
22413}
[ 11 R3]
620145
624114
1232380
283333
284062
261133
i52%2%
Ped2an
28443
24833
187414
206233
833254

268251
224193
EL333Y
G22148
e24t14
1389
3683233
gR0882
261133
1523224
gp824p
85433
32e133
233214
{43aer
122414
228253
e06234

D233

D241

D251

SETPy

LDA
boR
Lo
LDaA
ADND
noc
LD2

1,BUFF
1,05kpP
CLTESTH
1,017
1,2
?,05%P
", XBY

DOAS 2,D5KP
SUBZL 2,2

WATY

SXPDZ DSKP
SKPBY DSXP
EHALY

LOOP

SETPY

LDA
ous
LDA
LOA
ADD
nog
LOA

t,BUFF
1,D8KP
®,TESTU
1,047
1.0
®,03KP
f8,K37

GOAS o,D8KP
SUBLL 2,2

AALY

DIa
LDA

1,D3KpP
8,KB814

ANDIN B, 4,820
EWALY

Loap

SETPY

LOa
oos
LDA
LDa
Abo
oot
LDA

1,80FF
1,D8Kp
e, YESTU
1,017
i,
8,D8KP
o,K87

DOAS 2,08kP
SUBIL 2,2

NALY

oIs
LO&A
LDA
ADD

1,D5KP
P, BUFF
2,0482
2,0

SuBw 1,8,32R
ENALY

Lcop

ICHECK BtISY=NONE
JFOLLOWING A | SECYOR WRITE

PSELFCY UNIT 7 | SECT XFER
IWRIYE |}

INAIT 10AMS (OR UNTYIL "“DONE")
tERROR IF 7DP DONE" a @

10R "DP BUSY® w |

18fE IF A | SECTONR
1HARITE CAUBES "DATA LAYE"

13ELECT UNIY / 1 SECT XFER
TNRITE i}

THATIT 1E5MS, (OR UNTIL *DOME®)

IPREGLY DT{E NOT CLEAR
PRLP PLAGY, RESULYS 1IN
PPOAYA LATE® ETATUS,

JTHECK EADYING MIMORY
1ADCRE2S (LA RESIITER)
JFOLLOHING A 1 SZCTYOR WRIYTE

SSELECY UNTTY / | SECY XFER
ITHRITE ||

IKATY 18018 ( OR UNTIL "DONE® )
PACLAENDTING MEMORY ADDRESS
JCORRECY ENDING AODDRESS »
T(BUFFYeadBe?, IN (ACSH)

JENDING MEM ADDR ERROR.
PACREGNOD
FACL=HAD



18039

LAY
22
L]
LY
23
a8
ay
"
*9
10
1"
12
13
14
15
18
184
]
19
20
21
22
23
24
23
28
27
28
29
8
31
32
33
34
38
38
h 34
38
3o
4
4t
42
43
4
43
48
a
48
49
32
31
52
33
34

2773
82774
82775
22776
22777
2322e
8322}
23322
eler)
2leca
syees
23ees
plear
olsie
832114
23212
el
[ RERV]

83e1s
eleys
elet?
83822
0382}
s3a22
83823
e3e24
03s23
83e28
#3e27
ele32
LRALRBY
8322
23233
83234
23els
23238

23837
LALEY
8304}
elg42
23843
33044
ele4s
ele4s
eye4ry
a32se
03es
83ele
832l
2334
[ AL E]

JHAIN

PPr523Y
224133
285233
22¢143
v24t14
123220
2283233
f2p282
261133
152320
ers24p
288433
830128
147420
eapess
122414
2es233
088234

2R823y
e2e133
26283
920143
224187
12322
23383y
220882
281133
152328
eagaar
BE643)
222128
18748
823337
122414
2P8233
825234

685231
82133
eg2edy
22143
g24187
1232
283m33
d2p282
261133
152%2m
aps2a3
2684433
P83833
2RE253
6r6254

D261

p2r:

D231

SETPY

LDA §,RUFF
D08 1,DSxP
LDA A,7ESTU
LDa 1,017
ADD 1,0

DCC @,DSKkP
LOA 2,XBY
DOAS B,DSKP
SURZL 2,2
WAlT

01t 1, D3kP
LOa 2,C0837
AND 2,1

LDA B,xB1Y
SuBws 1,8,SIR
EMALY

Loop

SETPY

LOA ®,BUFF
008 B,DSKP
LOA ®,YESTU
LDA 1,C16
ADD 1,8

00C e,08%P
LDA 9,x87
DOAS B,DSKP
SuBIL 2,2
WALT

0I1c 1,D8kP
LDa 8,CR37
AND 8,1

LDA o,xB18
Suss 1,8,3IR
EWALTY

LOoP

SETP)

LD4 B,BUFF
D03 #,D8xpP
LDA ®,TESTU
LbA §,C18
ADD 1,8

DCC P ,DSKP
LOA 8,XB7
DOAS @,08xP
suBlL 2,2
WATT

DIA 1,DS8KP
SKPON DSKP
EHALY

LCOP

JCHRECK FOR PROPER ENDING
10ISX ADNRESS FOLLOWING

11 SECTCOR WRITE ON KEAD P
1SECTOR ©

P"INC SC" CAUSES "SCi-SCB*
1710 GO FROM (111 TOD cpme
PAND SETS "Si-v,

INRIYE I

IRALY 13ANS (OR UNTIL "DONEY)
JREAD ENNRING DISK ADNRESS

IMASK OUT UNIT
1SECYOR =

JENDING DISK ADDRESS NOT
INEADeD, SECTORe), SCul

JATTEMPT A 2 SECTOR
IWRITE,

1PIRST ATTEMPT AY A WRITE
JLONGER THAN 1 SECYOR

1SELECY UNIT / 2 3ECTORS
IWRITE ||
IMATIT 18OMS (OR UNTIL “DONE™)

PREAD ENDING DI13K ADDRESS
INASK OFF UNIY &

JENOING DISK ADORESS NOT
1HEAD=B, SECT=2, SCapm
JACEaG00D ADCR, AC1sBAD

TATYENPT A 2 SECTDR wWRITE

JSELECT UNIT ¢/ 2 SECTORS
JTWRITE 1|

IWAIY 1€AMS JOR UNYIL "DONE™}
JIREAD STATUS

IND "DP NONE"

IFOLLOWING 2 SFCTOR wWRITE
1(AC1)®STATUS REG,

1apan

ales6
al3as7
ALY
23egAny
33062
23ns3
83264
33265
83866
a3e87
83278
glary
eler2
e3ars
83074
23A73
83276
elers
a3l
83101
B3iB2

313
83104
23105
3128
e3107
03118
o311t
£3112
83113
23114
23113
83116
311y
e312e
83121
23122
23123
23124
833123
231286
e3t27

JMAIN

w6251
220153
AB2233
n2a145
232143
¥24164
153193
224112
123392
263233
220282
261133
152320
eng24p
266433
838126
1474232
020218
122414
en6253
ome234

296251
222133
2822333
8201453
263833
22982
281133
15232¢
e2824p
266433
g239¢6a
234983
e3ei43
133183
1735222
163230
834126
187420
122444
8rs233
208254

n29:

DALY

SETPY

LDA @,BUFF
NOR @&,NSKP
LD4A B,TESTU
LDA 2,0TYPE
LDA 1,C11
ADDL 2,2,5NC
LDA 1,C3
ADD §,P

DOC @,DSXP
LDA B,KB?
NDAS @,D8kP
SuBzL 2,2
WALY

pDIC 1,0SKP
LDA 2,C037
AND 2,1

LOA ©,C422
SuBN §,8,3IR
EHALY

LooP

SETPY

LOA 8,BUFF
008 8,0SKP
LDA O, TESTU
D0C o,DS8k?
LDA B,KB?
DOAS B,08kP
SuBIL 2,2
NALT

0IC 1,DSKP
LDA £,KB9
LOA 3,xB8
LOA 2,DTYPE
ADDL 2,2,SNC
MOVIR 3,3
ADD 3,0

LDA 3,Cay?
AND 3,1
SuBs 1,@,52R
EHALTY

Loaorp

TINSURE THAT “INC HEAD"
PFUNCTIONS PROPERLY
JITRANSFER 7 SECTORS NR {3
1SECTORS DEPENDING UPON
JTHE DISK TYPE

TLOAD UNIT & & ~ SECTORS
IWRITE |}

IWAIT 18@ M3 (OR UNTIL 7"DONE")
fREAD ENDING DISK ADDRESS

JTHRONW AWAY UNTT
1AC8=GDOD,
YACL=BAD

JCHECK "ADV MD", "INC MEAD®

HEADe1 SECTe)

JATTEMPT A 16 SECTYOR WRITE
IYERIFY CORRECT ENDING
JDISX ADORZISS

JUKIY % / 18 SECYORS
IARITE I

JWAIT 188HS (OR UNTIL "DONET™)
TREAD ENDING DISK ADDRESS
1SECTOR 4

YHEAD 2

13KIP TF 2314
1HEAD

JACI=ACTUAL ENDING OT3K ADDRESS
JACO=CORRECY ENDING DIBK ADDNEZSS
)} 16 SECTOR TRANSPER,
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1ae4}

gl
a2
"3
LY
a3
L1
ar
28
a9
12
11
12
13
14
13
16
17
18
19
28
21
22
23
24
23
28
1 34
28
29
e
3%
32
pR
34
33
36
37
33
39
48
4
Q
43
44
43
a8
@
a8
49
Bl

#3249
03241
23242
83243
a3244
23243
p3246
Y247
2238
83231
#3232
83253
83234
83235
83238

83237
LAFLT]
03281
9282
93283
832684
03203
83266
83287
a2re
elary
Q3272
83273
23274
e32rs
elares

[AY324
833ee
233e}
8332
elded
[ AREY]
23383
83328
[ARLES
23310
83311
83312
[ ARFR]
23314
23318
[AREY ]

JMAIN

PR6231¢
r2e14s
823114
1232ae
263233
e2ea87y
26233)
1r240n
281133
152327
APE240
264433
125113
ees23y
prE234

ee823t
e2e148
024114
12302¢
86383)
[ 111134
862033
10248
8681133
152322
eps2an
28443
222233
123414
pee2sy
28682354

LLY-F3-3
820143
224114
123e0e
es3edd
g2e347y
262833
182422
281133
152320
ers24n
265433
228224
122414
ers233
er6254

N33

Dd4s

D33:

SETPY

LOa @, YESTU
LDA 1,017
ADN 1,0

DOC @,DSKP
LDA o,xB2
008 @,0S%xP
Sus e,
DOAS @,05kP
suszL 2,2
WATT

DIA 1,hskp
MOVL® 1,1,SNC
ENMALTY

Loap

SETPY

LDA @,YESTL
LO0A 1,C47
ADD 1,0

DOC ©,DSKP
LDA m,KB2
008 @,DSKP
sus e,n
DOAS 2,08kP
SusrL 2,2
WALY

DIA 1,08kP
LDA B,XB14
AND# 1,8,82R
EHALY

LooP

SETPY

LDA &,TESTH
Loa 1,C17
ADD 1,0

00C #,D3KP
LDA e,xB2
D08 n,DSKP
sue o,r
DOAS B,D3kP
SuBlIL 2,2
WALT

DIB 1,DS8KkP
LD4s »,C204H
SuBe 1,8,52R
EHALY

Loap

1ATTFMPT A REAN
10 FIRST READ [1!1!1 )

TUNIT & /7 | SECTOR XFER
1CA = 2enAg@
IREAD |}

INAIT {BAMS (OR UNYIL "DONE®)
TREAN STATUS

3 DONE ?

ING "OP DONE™ 0N RFAD
tAC1®BAD ENDING STATUS

JATTENPT A READ
) 1 SECTOR

TUNIY & /7 | SECTOR XPER
1CA = 2¢008
IREAD ||

IWAIT (8BNS (DR UNTIL "DONE™}
TREAD STATUS

P*DATA LATE™ 8TATUS ON

1A t SECY READ

JACLeBAD ENDING STATUS

TATTERPT A READ
1 1 SECTOR READ

! UNIT & / § SECY XFER
1CA = 22R280
IREAD !}

TWAIT 18AMS (OR UNTIL *DONE™)
TREAD STATUS

JTENDING MEMQRY ADORESS

)IS WRONG FOLLWOING | SECY READ
1ACAsG00N

$4C1eBAD

inRag

CARE
®3324
v3321
n3322
83323
03324
23323
83326
83327
£33308
23331
03332
23333
333«

a3335
23338
a33yr
23340
23341
83342
23343
23344
03343
23348
83347
23352
23354
3352
23353
83334

JMAIN

vag251
noatas
224114
12324
063233
¥20367
e62233
PEAL33
15252¢
eng242
e2n2ps
123414
2R6253
PR6254

828143
121102
LLEERE ]
86251
020148
[ 1211 H
123000
263233
2238y
262033
eEn133
132322
885242
125113
228233
2ns8254

0363

D371

SETPY

LDa
LDA
ADND
noc
LDa
DaR

?,TESTH
1,017
1,0
P,DSXP
@,xB2
?,DSKP

NIDS DSXP
susIL 2,2

WATT

LDA

f,c79

ANDNY {,08,SIR
EHALY

LooP

LDA

#,DTYPE

MOYL 9,8,32C

AL
SETP
LDA
LDA
ADD
poc
LOA
oos
NIOS
suB2
WALT

MOYL¥ 1,8,SNC

EMAL
Loop

€t

1

8, TESTU
1,KkB2
1,0
8,08kKp
f,KB2
0,08KpP
DSKP

L 2,2

Y

JATYFMPT A READ
7 1 SECTNR READ

TUNIT & 7 | SECT XFER

1CA = 2pnen
IREAD |}

INAIT {BAMS (DR UNTIL "DONE"Y
PAC1=8TATUS

JERRNR STATUS FOLLOWING 4
JREAD, “SEEK ER", OR "ADDRESS/
JUNSAFE"

JIF CARTRIDGE DISK

JOON'T ATTEMPY A FORMAY
1M00% READ

TATTEMPT A READ

1IN THE PORMAT MODE

1(FIRST USE OF PORMAT MODE)

JUNIY # FORMAY MODE BIT

ICA = 22208
IREADL

IWAIT 18NS (OR UNTIL “DONE™)
JTAC{=STATUS

INO "DP DONE™ POLLOWING PMT READ
JCHECK "F DONE™,"R/W DONE®



1rPas

¢339
»33%6
#3387
[ARLYY
LARLE

CRRL Y4
CARER]
[RRLY]

#3365
LRRE1]
23387
83372
23371

83372
23373
23374
R3379%
23378

03377
Bl4ane
e342}
83402
83423

234n4
e34r3
93488
LA X134
03410

83411
3412
83413

23414
23413
23416
83417
23428

83421
6)422
73423
3424
23423

23428
63427
€3432
8343}
23432

JHAIN

#2625 F1t
Pre272
ARRARD
era2a)y
2422

WAB26K
¥PS17A
epesye

er82r2
¢2683m
L1 X230
ers2sy
2rpaL2

pes287y
2R723e
geenLy
eers2ssy
gea4del

LLLE341
eassln
eRy23e
er823y
er6234 F1Fg

gae25e E21
gr8272
eteaze
386253
trp422

eesass
de3178
LI AL

288279
CLLERL]
ergnLy
2rs253
2rp4L2

ers28?
gnr723e
(XL LERS
¢r8253
gezdes

8a6271
44T
er7232
¥e8253
2P625¢ E2E2

JSR MISET
NOSEX

]

EHALTY

JMP ELF

GENDAT
ZERUS
PRGEND

WRITE
PHRGEND
17
EHALTY
JMP ESE

READ
PRGEND+4BR
17

EFRALT

JKP ESE

CHECK
PRGEND
PRGENDe 4BR
EmALY

LOCP

JSR PISET
DOSEX

]

EHALY

JNP F2F

GENDAT
ONES
PRGEND

WRITE
PRGEND
17
ExaALY
JMP ER2E

READ
PRGENDe42D
17

EmALTY

JMP E2F

CHFCX
PRGEND
PRGENDe4PR
EHALY

L.OCP

10N SEFK/WRITE/RFAD

JCHECK DATA

PSEEX CYLINDER ZFRO

JERRAR CURING SEFK, AC1sSTATUS
ISKIP REMAINDER NF TFST

1GENFRATE DATA
JOATA®ALL 7EROS
1DATA BUFFER ANDRESS

10C THE WRITF

JOATA BUFFFR ADDRESS
JHEAD=R, SFCTes, 1 SECTOR
JERROR IN WRITE, ACisSTATUS
ISKIP REMAINDER OF TFS3TY

JREAD THE DATA

1DATA BUFFER ANDRESS
IKEAD=P, SECT-8, § SECYOR
JERROR IN READ, ACIsSTATUS

JTCOMPARE DATA BUFFERS
1G00D BUFFER
JQUESTIONABLE BUFFER
PERROR, ACPaGO0D wWORND
1AC13BaD wORD

100 SEEX/WRITE/READ

JICHECK DATA

1SEEX CYLINDER 1ERD

JERROR DURING SEEX, AC1wSTATUS
13KIP REMAINDER OF TESY

JGENERATE DATA
1DATA=ALL ONES
1DAYTA BUFFER ANDRESS

100 THE WRITE

1DATA BUFFER ADDRESS
1READ=H, SECYeB, { SFCTOR
JERROR IN WRITE, AC1eSTATUS
JSXIP REMAINDER OF TESY

JREAD THE DATA

JDATA BUFFER ADDRESS
IHEAD=#, SECT=2, 1 SECTOR
1ERROR IN READ, AC1aRTATUS

JCOMPARE DATA MUFFERS
1GNON RUFFER
TQUESTIONARLE RUFFFR
1ERRNR, ACGaGAND WORD
JAC{ =840 WORD

1avas

M‘
"2
23
*4
25
26
27
a8
g
10
1
12
13
14
13
té
17
18
19
24
21
22
23
24
23
26
27
28
29
3e
31
32
33
34
33
38
37
p
38
49
4
42
43
44
a3
46
47
48
49
52
51
52
53
54
55
56

#3433
w3434
w3435
23436
nyay?

4)44y
w344y
nla42

8344)
n3444
#3445
Q3448
D3447

23450
#3434
n3432
03453
33434

33435
A3435
93457
23462
234814

93462
3343y
v3l4e0s
AY463
23488

83487
23471
23474

33472
23473
83474
8347)
63476

LAY Y2/
wison
#3s5ay
a3s5e2
GRETM]

03504
n3s5a%
@a35m8
wise7
w3s1y

JMATIN

urs25m F3:
veo272
2ZRPRAD
vae253
wPrnazo

Yos2bA
wns214
an653p

ane27m
¢A6632
se0nyY
UP6253
eapdy?

ar6267
any230
oeanyy
Ar623)
gvades

eR627y
276830
ger23a
296253
208224 E3E:

0e623p K4
BR6272
L ER
BR623)3
enp422

[-LE¥{.1
ap82n¢
(2. LERE ]

EAs27¢
ongs3a
anpaLy
Pre233
anady2

276267
ea723m
a027217
PAag253
9rn4as

va6271
LR
nwar230
weap253
4n6254 F4F:

JSR e]SET
NuSEK

A

EHALT

IMP ESF

GENDAY
NUMSFQ
PRGEND

WRITE
PRGEND
17
EHALY
JHP ESE

READ
PRGEND+ 420
17

EHALY

JMP E3E

CHECK
PRGEND
PRGENDe4RQ
EHALY

Loor

JSR SISET
DOSEK

]

EHALY

JNP E4E

GENDAT
ALTY
PRGEND

XRITE
PRGEND
17
ERALY
JMP E4AFE

READ
PRGEND¢ 488
17

EHALY

JMP E4E

CHECK
PRGEND
PRGEND+424
EHALY

LONP

100 SEFK/WRITE/RFAD

ICHECK DAaTA

1SFEX CYLINDFR ZFRQO

JERROR DIHING SEFK, ACYsSTATUS
ISKIP REMAINNER NF TEST

IGENERATE DATA
IDATASNUMBERS A=377
JOATA BUFFFR ANDRESS

10N YHE WRITE

10ATA BUFFER ADRDRESS
tHEAD=®, SECT-A, { SFCYOR
T1ERROR IN WRITE, ACLwSTAYUS
1SKIP REMAINDER OF TEST

JREAD THE DATA

1DATA BUFFER ANDRESS
IMEAD=R, SECTen, 1| SECYOR
1ERROR IN READ, ACisSTATUS

JCOMPARE DATA BUFFERS
16000 BUFFER
TQUESTIONASLE BUFFER
JERROR, ACBaGOND WORD
1ACL=8AD WORD

100 SEEK/WRITE/READ

FCHECK DATA

I3EIX CYLINDER IERD

PERROR DURING SEEK, AC1uSTATUS
P1SKIP REMAINDER OF YEST

1GENERATE DATA
10ATA PATTERN = 1D18181 ETC.
JOATA BUPFER ADORESS

100 THE WRITE

IDATA BUFFER ADDRESS
tHEAD=8, SECY«B, | SECTOR
TERROR IN WRITE, AC1sSTATUS
JSKIP REMAINDER OF TESY

IREAD YHE DATA

1DATA BUFFER ADDRESS
INEAD=R, SECT=-R, | SECYOR
JERRAR IN READ, ACisSTATUS

1COMPARE DATA RUFFFRS
1G0CN BUFFER
JOUESTIONABLE RUFFFR
TERRNR, ACASGOND WORD
TACL=BAD wNRD



|ana?  MaAlN 1WRarR  MATM

ay ”1
22 93511 vP625A ESt JSR eISEY 100 SEEK/WRITE/READ f2 w3540 u2at13s LDA A,RANDNM
ny 83512 wes272 DOSEK JCHECX DATA B3 4341 04v136 ST4 ?,RELKHAN
24 83513 gnzaam ] 1SEEXK CYLINDER ZFRO 23 w3542 An625M E6t JSR eISET 30N SEEX/WRITE/REAN
73 83514 AP625) EnALY TERROR DURING SEFK, ACI1aSTATUS 25 U3543 »n6272 nosek ICHECK DATA
A8 W3Id13 PRnd22 JMP FSF ISKIP REMAINDER NAF TEST A0 03544 wanapn [4 1SEEK CYLINDFR ZERD
ey M7 ¥3545 ve625) EmaLY JERRAR ODURING SEFK, AC1aSTATUS
78 23516 ¢nb266 GENDATY IGENERATE NATA N8 #3546 2npd24a JMP FGE JSXIP REMAINDER OF TESY
29 43317 ers2eR ALTR 10ATA PATTERN = pio{aym ETC, 29
18 B3I522 2p6630 PRGEND JOATA BUFFER ADDPRESS 19 23547 @2p136 LDA @,RELRAN
11 11 23558 P4p135 SYA @,PANDONM
12 83521 eps27e WRITE 100 THE WRITE 12 p3551 ers526¢6 GENDATY 1GENERATE DATA
13 83522 en66)a PRGEND IDATA BUFFER ADDRESS i 13 8Y552 em5212 RaN 1DATA = RANDOM
14 23523 empay? 17 IHEAD~P, SECYed, § SECYOR 14 63553 0RH663n PRGEND I1DATA BUFFER ADDRESS
15 23524 228253 EMALY TERROR IN WRITE, AC{=STATUS 15
16 33525 200412 JMP ESE JSXIP REMAINDER OF TESY 16 83534 gas27n WRITE 100 THE WRITE
17 17 23555 2aps583nm PRGEND 10ATA BUFFER ADDRESS
18 83526 @ns28y READ IREAD THE DATA 18 23536 228a(Y 17 IHEAD=8, SECY=3, | SECTOR
19 23327 p@a723m PRGEND« 483 IDATA BUFFER ANDDRESS 19 83537 erg253 EHALY TERROR IN WRITE, AC{sSTATUS
28 83332 empRLY 17 THEAD=®, SECYem, { SECYOR 28 93560 epedl2 JMP EGF F1SKIP REMAINDER OF TESY
21 23331 ees23y EraLy JERROR IN READ, AC1mSTATUS 21
22 #3332 drpdes IMP ESF 22 83564 °0P6267 READ JREAD THE DATA
23 23 93382 @n723a PRGEND+4PD 10ATA BUFFER ADDRESS
24 23333 8827y CHECKX JCOMPARE DATA BUFFERS 2 24 93563 92y 17 IHEAD=A, BECTed, | SECTYOR
25 E3334 pesEdR PRGEND 1GO0OD BUFFER 25 83584 Q76253 EHALY TERROR IN READ, ACtsSTATUS
26 83335 eRr23e PRGEND+ 428 JQUESTIONABLE BUFFER 26 33365 2pe4n3 JMP ESE
27 23338 3862353 EHALY JERROR, AC@AsGOND WORD 27
28 23337 208254 ESER Loop JAC1®BAD WORD 28 BI565 0R6271 CHECK ICOMPARE DAYA BUFFERS
29 03587 BAAE63IR PRGEND 1G00D BUFFER
33 23370 287239 PRGEND+4BQ JQUESTYIONABLE BUFFER
3t 33571 P@6253 EHALY 1ERROR, AC@AsGO0D WORD
J2 93372 226254 EGE!L LOOP 1ACL1s3AD WORO



1A049 _MAIN
L3
a2
2
24
as
26
ar
(]
a9
10
11
12
13
14
13
16
17
18
19
29
21
22
23
24
23

JOTSCUSSION NF TFSTS E7/F8 AND E9/E1Q

! AT THIS POINT IN TESTING IT HAS REFN DETFRMINED
JTHAT READING AND WRITING CAN 9E PFRFORMED CORRECTLY. THE
INFXT FOUR TESYTS ARE A4 CYLINDER ADDRESS CHECK, CYLINDERS
VARE FIRST SFLECYEN IN ORODER (®=312) AND OATA EQUAL TO THE
TCYLINDER NUMBER IS WRITTEN (TEST E7) ON HEAD-R

ISECTOR=® OF EACH, THF FOLLOWING TEST THEN READS THIS DATA
IBACK IN THE SAME SEQUENCE IN WHICH IT WAS WRITTEN, IF ONE
JCYLINDER IS WRITTEN ON MORE THAN ONCE OUE TO A (ALWAYS & DR
FALWAYS 1) CYLINDER ADORESS BIT LINE AN FRROR WILL SHOX UP
JIN THE DATA COMPARE CHECK,

T T,E, IF "CYL 4" I8 ALWAYS A ZFRO YHFN AN ATTEMPY
' TO SEEK YO CYLINDER 4 ACTYUALLY SELECTS

' CYLINOFR B, DATA WORDS OF "4" ARE wRITYFN
] THERE AND WHEN THE DATA AT CYLINDER B IS

' LATER READ AND CHECKED IT WILL BE "4" WHEN
' 1T SHOULD BE "p",

JTESTS EYAES8 CHECK ALL CYLINDERS IN SEQUENCE 8-312
JAND TESTS EQLEI® CHECX YHME CYLINDERS TN OREDER
FFRCM 312 YO 8, USING THE COMPLEMENT OF TKE CYLINDER
INUMBER AS THE DATA WORDS,

ta2on

ay
22
2y
ng
25
25
a7y
Lt}
”q
1a
i1
12
13
14
15
16
17
18
19
2@
21
22
23
e
29
26
27
23
29
39
31
12
32
Jd

5

wasry
wisra
w3s7s

43576
n3sr7
nigea
A3601
w3622
03603
w3604
03603
23608
P36y
236192
03611
83812
23613
83614
w3815
B3E16
63517

w3820
03521
v3622

25323
e3s24
03623
L3sdz2e
c8827
63339
wisd
ES5e32
e3833
83834
g3533
23836
85837
#3640
83641
w3642
03643
#lbaa
23645

AN

102400
vandany
Ape250

wne272
napApn
nre253
nendyy
uR6268
2n5212
en663n
nes27a
eRs63x
aZARLy
836253
zeadat
3P6254
210764
821733
224212
122427
007 3E

1082407
BaB4B3
CELESRT

endar
GAZNN R
o2yl
si9412
LEL 200
|rsd3n
BELLY
¢H8233
eHIdG3
028774

en62%y
va625%4
C1P78
220762
vraz1?
122427
uearsy

F2:

EYE:

"
o«

tB.tt

£8.21

€8E:

SuB @e,n
STA @,F7.1
JSR eISET

DOSEK
2

EHALTY

JMP ET7F
GENDAT
CYLN
PRGEND
WRITE
PRGEND

17

EMALT

JHP ey
LODP

157 €7,
LOA 8,E7,.1
LO4A {,C312
3UBZ 1,@,38N
JHP EY

sus m,0
3TA B,F08.1
JSR #ISEY

DOSEK

]

EHALY

JHP EBE

READ

PRGEND

17

ERALY

JMP EBE

LDA 1,0ES8,2
LDA ?,€8,1
SUB# 1,8,52R
ENALT

Loap

17 EB,1

LOA 2,F8,.1
LDA 1,0312
SUBZ 1,4,5RN
IMP EB

1CYL. ADNRESSING CHECK. SEF DISCUSSION
JPRECENING E7, WRITE ON HEAD=Q, SECTNR«Q
10F FACH CYLINDER, IN EACH SECTOR DATa
1EAQUALS THE CYL #, WRITF TN ASCENDING
I0RDFR FROM CYL @& TO 312,

JSEEX

JCYLINNER NUMBER (IT CHANGFS)

1ERRNR DURING SEEK, ACI1=STATUS

PSKIP TO END OF TEST

1GENERATE DATA

PADDRESS GF DATA GENERATOR

INATA RUFFER ANDRESS

IWRITE |

}DATA BUFFER ADDRESS

J0TISX ACDRESS

T1ERROR DURING WRITE, ACt=STATUS

1(E7,1)mCYL W
100 IT ONCE FOR
JEACK CYLINDER

JCYLINDER ADDRESS CHFCK. SEE DISCUSSION
1PREVIOUS TO TEST £, READ FIRSY 3JECTCR
$OF ¢ACH CYLINDER AND CHECK FOR PROPER
JOATA, Ir EACH CASE DATA SHOULD EQUAL
JTHE CYLINDER &,

TSLEK

JCYLINDER NUMSER (YT CHMANGES)

JEHROR DURING SEEK, AC1eSTATUS

IREAD

10ATA BUFFER ANDRESS

J01SX ADORESS

1ERNOR DURING READ, ACI®STATUS
JSKIP YO END OF TYEST
IFIRSY WORD IN DATA BUFFER
ISHOULD =& CYLINDER #
1ACQ4G00D

1ACY=BAD

JREAD THE TEST DESCRIPTION
1REPEAYT YHE TEST FGR

JEACH CYLINDER



1afs1 malN 1BAS2  malN

(3] oy

72 RISAE ¢24212 LDa »,C312 1CYL. ADNPRFSSING CHECX. SEF NISCUSSINN 2 JOTSCUSSTNN OF THE SECTOR ADNRFSSING CHECK,

A3 HIBAT Yavdar) STA 0,£9,1 IPRECENING TEST E7, WRITE ON HE2D=9 a3 F(TESTS E11/F12 AND FIX/F14)
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48 @371 ¢P6253 EHaLY TACI=BAD 48 w3750 wae77p STA A,F11,1
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$TA 9,F12,2
LDA 1,DTYPE
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ADDL §,4,SNC
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SuB @,2,52R
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1SEE THE DISCUSSION PRECFDING
JTESY E11, READ ONCF FROM
JEACH SECTOR AY CY( =R, WEAD=Q,
JCHECK DATA IN EACH CASE.
10ATA WORDSSSECTNR 4,

1SEEK

ICYLINDER @

JERROR IN SEEK, ACY12STATUS
1SKIP YO END OF TEST

TREAD |

1DATA BUFFER ADDRESS

1DISK ADNRESS (IT CHANGES)
1ERROR IN READ, ACI®STATUS
18XIP YO END OF TEST

1IGEY SECT

JGET A WARD READ

JOATA ERROR, SEE AROVE DESCRIPYION
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1AC1aBAD
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JSEE IF DONE

1G0 AGAIN
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13EE IF DONE
1HOT YEY
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LD: 1,mE34,1
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EHALTY

Loor
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LDA p,E14,2
LDa t,kB1YL
3uB t,0
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IDECREKENT TO NEXT SFCTYOR

1DONE 7
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PSECTOP ON EACH SUCCESSIVE HEAD INNIVINDUALLY.
1IN FACH CASF THE NATA wNRDS ENUAL THE HEAD
INUMRER, TESY E16 READS EACH NF THESE SECTORS
1BACK IN THE SAME NRNER THEY WFRE WRITTEN AND
JICHECKS THE DATA, TESTS Et7 AND E18 PERFORM
I1THE SAME FUNCTIONS FXCEPT THAT THE HEADS ARF
SSELFCTED IN REVERSE ORDER AND THE COMPLEMENT
JOF THE HEAD NUMBER 15 USED A4S TYHE DATYa,

TTHESE TEST ARE DESIGNFD TQ CATCH ERRONEOUS
IHEAD SELECTION DR MULTIPLE HMEAD SELECTION
JERRORS,

TI.E. IF "WD2" I8 ALWAYS AY GROUND WKEN HEAD 2
1S SELECTED, HEAN @ WILL ACTUALLY BE
CHOSEN, "218* WYL BE WRITTEN ON TKIS
SECTOR WHERE "m'S" HAD BEEN WRITTEN
PREVIOUSLY, THE SUBSERUENT READ wWILL
THEN ENCOUNTFR A DATA ERROR WITH THE
GOOD WORD w @ AND THE BAD WORD w 2,
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E13E1

SUR @,@

STi @,KEAD
L& 2,017
STA A,E1S5,1
JSR MISET
DOSEX
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EraLY
InP F1SE
GENDAY
HDN
PRGEND
WRITE
PRGEND
17
EraLy
NP e}
LooP

187 MEAD

LDA @,F15,1
LOoa {,xBY
ACD 1,0

STA B,P15,1
LO4 {,07YPE
LCA 2,A0R~y
MOV ® §,!,82C
JMP e

INC 2,2

MOYR {,1.81C
INC 2,2

LD t,2,2
s t,8,82n
JuP FL5

JSFE TKRE DISCUSSION ABBVE,
IwRITE ON CYL=R, SFCTen,
JONCE FOR EACH HWFah,

JOATA WDRDS & HEAD &

PSEEK |

JCYLINDER &

TERROR IN SEEK, AC1aSTATUS
1SKIP YO END OF TEST
IGENERATE DaTa

1ADORESS OF DATA GENFRATOR
10ATA BUFFER ADDRESS
IWRITE |

10ATAL BUFFER ADDRESS

$1DISK ADDRESS (IY CHANGES)
1ERROR IN WRITE, AC1eSTATUS

JINCREMENT YO NEXT MEAD

1D0NE 2

I1CART DI8K

13XI® IF 231t
12314

TGET END DISK ADDR

INOY DONE YET
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E16,11

E16,21

E18E1

ADR1

Sus 2,0

STA ¢ ,HEAD
LDA »,C17
STA A,F16,2
JSR @ISET
DOSEK

2

EraLy

JMP E16E
READ

PRGEND

17

ENALY

JMP EL6E

LOA @8,HEAD
LDA 1,PE16,1
SuBs 1,8,8IR
ERALY

LoopP

IS8T MEAD

LA 2,E16,2
LDA {,KBY
ADD 1,0

T4 8,E16,2
LDA 1,DTYPE
LDA 2,ADR={
MOViM 1,1,82C
RE LY

INC 2,2

MOYR 1,1,82C
INC 2,2

LCa 1,p,2
sus 1,9,81IR
JnP LB
RLLIEY. |

14!
1017y
3317
12847

ISFE THE DISCUSSION PRECEDING
ITEST E{5, REAO ONCE FROM
1EACH HEAD ON CYL=R, SECTep,
IVERTFY THAT DATAsHEAD ®

JSFEX |

JCYLINDER @

1ERROR IN SEFK, AC1=STATUS
1SXK1P TO END OF YEST

IREAD |

1ADORESS OF DATA BUFFER
10T3K ADDRESS (1T CHMANGES)
JERROR IN READ, ACI1wSTATUS
13XIP YO ENO OF TEST

FGET HEAD W

IGET A WORD READ

I1DOATA ERROR, SEE AMOVE DISCUSSION
1ACHANG00D KORD

1AC1=8AD

P1INCREMENT YO NEXT HEAD

1DONE YEY T?

1CARY DISK

13KE® I¥ 2311
12314
1GET ENDIWNG DISK ADDRESS

IMORE YO @0
1GO YO WIXY YESY

JCART, HEAD 2 SECY 0 ¢ SECT
12311, HEAD 12 3EcT @ § SECT
12314, HEAD 24 S£CT & 1 BECT
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24242
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84243
84246
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e4286
04287
04272

JHAIN

2014y
¢32308
11112
eradre
151400
111222
131400
B23A40
naaan
van218
1237er
04r13y
eas23n
8r8272
[4F-LE-1
238233
gre4y
ePrs268
Q23223
LELER T
ees2re
LLELRE]
edoryy
LLITEMN
eeadpy
pR8254

e14135y
Bredsy
eeerr2
824062
122400
es278y
1p10d
eeersy
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LOA P,PTYPE
LDA 2,ADRy=~y
MOV N 2,9,82C
JHP L ed

INC 2,2

MOVK 8,0,82C
INC 2,2

LOs y,2,2
SYA 1,817,
LDA »,C1774
ANDS 1,8

374 @,%EAD
JSR PISET
DOSEK

]

ExaLY

JuP EITE
GENDAY

HDNC

PRGEND

WRITE

PRGEND

17

EnaLY

JMP Le1

Loop

08I WEAD

FLLIE S}

LoA ¢#,E17,1
LOA {,xB7
SuB 1,n

STA £,EL17,1
MOVL B,0,SNC
JMP ELY

tSEE THE DISCUSSTON
1PRECEDING TESTY FLS,
INRITE ON CYL~R, SECT-R,
1ONCE FOR EACH HEAD,
JOATA 8 MEAD »

ISTARTING DISK ADORESS
ISELFCY HEADS IN REVERSE ORDER

JCURRENT HEAD &

JSEEK |

JCYLINDER B

T1ERROR IN SEEK, ACi{sSTATUS
1SXIP YO END OF YEST
IGENERATE NATa

1ADDRESS OF DAYA GENERATOR
J1DATA BUFFER ADORESS
IMRITE |

TDATA BUFFER ADDRESSY

1D15X ADDRESS (1T CHANGES)
JERROK IN WRITE, AC{=STATUS

JDECREMENT HZAD »

IDONE YEY ?
IND

HUdd bl

naz2yy
naz272
74273
ne274
0azrs
“a27¢6
naz77
GERLS]
naday
24372
LEALM
04324
(LAY ]
¢4306
24337
22310
Q43!
04312
04313
834
043183
04315
24317
043z
04321
24322
c4323
24324

04325
84320
e4adz7
34332
04331
04332
24333
24334
643353

84336
24337
04340
0434y
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n22143
PALY YT
101112
AR ArS
151429
1r1222
151400
A25200
244413
@2n216
1237ap
Gdelst
ges250
nr5272
waaage
23623y
enp413
AN6257
CLLLR]
evranyy
826253
00426
82,1518
148020
©z8772
122414
eeg253
2n6234

214151
engsal
220758
224382
122400
242782
1agiey
eaersy
2204283

284337
2n04ty
pa4dsyy
811487

E18¢

E16,11
€18,21

EY18E1

ADR11

LDA 7,DTYPE
LDA 2,AD0R1~1
MOVL® 9,8,32C
RLL Y |

INC 2,2

MOVR ©,0,31C
INC 2,2

Lua 1,0,2
STA 1,£13,2
LDA P,C1774
ANDS 1,8

STA @,HEAD
JSR PISEY
DOSEK

e

EnALY

JMP ELBE
READ

#RGEND

184

ENALT

Iny EL8E

LCA O,HEAD
coM 8,8 |
LDA {,PEZ8,.¢
Suds {,8,32R
EHALY

Loop

DS2 HEAD

JHP L ef

LOA B,E18,2
LOA 1,Kk87
sus 1,8

3TA 0,E18,2
MOVL 8,8,3NC
JHP £18

JHMP ELD

o0l
417
4417
11407

1SEE THE DISCUSSION PRECEDING
ITESY F15, READ ONCE FROM
TEACK HEAD ON CyL=f, SECTen,
FVERTFY THAY DaTAswEAD

1SAIP 1F 2314
12314
JGET OYSK ADDNESS YO BEGIN WITH

IBEGINNING HEAD #

T13EEK |

JICYLINDER B

JERROR IN SEEK, ACtwSTATUS
1SKIP YO END OF TEST

TREAD |

PADDRESS OF DATA BUFFER
JIDISK ADNDREJZS (1T CHANGES)
JERRGR IN REAC, AC1e8TATUS
1SKIP TO END QF TEST

IGET HEAD &

JUSE THE COMP,

1GET A WORD READ

JOATA FRROR, 3EE ABOVE DYSCUSSION
1AC2=2G0OGD WORD

1AC12B4AD

IDECREMENT HEAD &

10ONE YET ?
INO
1YES, GO YO NEXT TE8Y

1CART, KEAD 1| SECT B { SECY
72311, MHEAD 11 SECT & | SECY
12314, HEAD 23 SECY 3 1 SECT

T~
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f) Wa3ad wpR27) NOSEX ISFEXING TN CYL 313 CXRPY PV DL R 2 ICYL w
P4 vassa 420313 313 A4 Ae4nd veb2ue THREF IDATA TYPE
85 A4345 vrr4az) JnP e} Y Q440K vE3ATT 7? INISKX ADNRESS
M6 44346 AP 4AD JMP L e2 JACLESTATUS ~b
QF ¢d4347 ¢252%3 ExaLy INO FRRORS ON SEFK A7 v44n7 AprE264 NORW 1SFCY 4
P8 WA3Sa a2K254 LOOP 170 CyL 313 A8 ©Aadlp wplrtup ©
#9 0 Nd411 Ae520D FOUR
10 Wa351 ndyids LDA 2,UNUM JRECALTBRATE THE 19 nad12 ronty? 117
11 4382 w2128 LD& &, YRCL,2 FUNIT WIYH A& SFEK FRR 1]
12 Q4383 raeany STA 7,0 12 04413 vR6250 JSR #ISEY JTEST READ SECTY 3-WKYTE SECT 4
13 24354 ¢P6242 RECLP 13 1SEQUENCF
14 14 ¢4414 ¥R6267 READ IREAD A SECTOR
15 ©43%5 226251 F2a: SETPY JCAUSE SFEK FRROR RY 15 4415 ¢a663p PREEND IMEM BUFFER ADDRESS
16 04338 ¢p8272 DOSEX 1SCEXING YO CyL 313 16 64416 AREATY 77 1SECTQR THREE
17 A4357 2rad1y 313 17 44417 42625) EHALY JERROR, ACIxSTATUS
18 84362 e22357 LOA ®,KB18 18 pd42e BApP422 JMP E22E ISXIP TO END CF TEST
19 84381 123413 AND® {,8,SNR JAC1®STATUS 19
20 4352 ens25y EMALY INO SEEK ERROR 8TATUS 20 14421 PR6270 WRITE IWRITE A SECTOR
21 Q438) 208254 Loop 1POLLOWING SFEX YO CYp 313 21 ¥4422 ¢Pb630 PRGEND JHUFF ADDR (3'8 JUST READ)
22 22 04423 wep1ty 117 1SECTOR 4
23 @4384 33148 LDA 2,UNUM IRECALIBRATE THE UNIY 23 V4424 PrE25) EWMALY JERRDR, ACiwSTAYUS
24 24363 821126 LDA B,YRCL,2 IWITH A SEEK ERROR 24 D4425 eap4Ls JMP E22E 1SKIP YO END OF TEST
25 24388 p4d42 STA B, et . 23
28 B436Y 288242 RECLP 28 34426 2062686 GENDAT JIGENERATE DATA BUFFER
27 27 94427 225228 THREE 1ADDR OF DATA GEN
28 24378 BR8251 E211 SETPY JCHECK FOR ILLEGAL ERRORS 28 84432 ¢P6630 PRGEND 1BUFFER ADDR.
29 24371 2r6272 DOSEX TALONG WITH SEFK ERROR 29
32 24372 202313 313 JACI®STATUS 3B ¥443t 208267 READ IREAD A 3ECTOR
31 24373 e2e172 LOA 8,036 JINTYENTINNAL SEEX FRROR 31 24432 077232 PRGEND¢4B® 1BUFF ADDR,
32 04374 123414 AND® 1,8,32R JILLEGAL STATUSI "END CYL™" 32 »4433 de2iry 117 13ECTUR 4
33 84373 esE25) EnALY JCR "UNSAFE® QR "CHK WD™ 33 24432 206253 FRALY TERROR, AC1=8TATUS
34 04376 era2534 LOOP JOR "DATA LATE" 34 V4415 2RR4RS JMP E22F ISKIP YO END OF TYEARY
35 35
38 24377 @32148 LOA 2,UNUM JRECALIBRATE THE UNITY . 36 P4438 ¢¥Ps27 CHECK . ICOMPARE BUFFERS A/B
37 r44n2 221138 LDA ®8,TRCL,2 IWITH A SEEK ERROR 37 24437 er663¢ PRGEND 1ADDR OF BUFF A (COURRECTY
38 84451 pép4Ry STA 8,,¢! 38 24442 287237 PRGEND®40Q JADDR OF BUFF 8
39 v4an2 208242 RECLA . 39 Q4441 OPO25) EWALY 1C0%3A2E ERROR, ACPGUOD

4P P4L42 BM3234 ZT22E1 LoorP 1AC1=840



1n063 ,ma

ay
02
23
>4
»s
”6
(4
a8
”9
1o
11
12
13
14
15
16
17
18
19
24
21
22
23
24
25
26
27
28
29
32
3
32
33
34
3s
36
37
38
39
42
4
42
43
44
a5
as
47
s

CYTT R
vades
naaes
vaads

04aay
PaASQ
YT
YT Y]

24433

Ba434
w443
¢4456

ra4s?
pa4sR
p448y
Bads2
Q440y

04484
Béass
B4486
24487
g4aa4yp

R44Yy
baav2
[ZERA]
R44V 4
LYY RA ]

YT
04477
wasae
24501
[YELY!
24323
D4304
gasns
wasns
e4sny
vasLe
vas1y
4512

I~

r06264 E23:

EL LR
res2ee
eerazy

vR5264
PePALD
©eb222
repit?

2rg252

er6266
ar3222
e26832

ers274
¢essdya
pRA27Y
PR625)
pe2d1?y

86267
ge723m
eretyy
eR8233
erad12

Ras2ey
ePE83n
ere27?
oPE25)
epnmdes

286271
eeEBIR
erz230
er6233
2n8254
102228
40548
R2p428
1P244n
242342
er6262
e2an10
padser

E23E:

RANSK ]

DORW
a

THREE
77

DORN
a

FOUR
117

JSR #ISET

GENDATY
FOUR
PRGEND

®RITE
PRGEND
77

ERMALY
JMP E23E

READ
PRGEND+4R0
117

ENALY

IMP E23E

READ
PRGEND
72

ENALT
JHMP E23E

CHECK

PRGEND
PRGEND+4RD
EHALY

Loor

ADC eo,@

STA @,55KFLG
JrP E24

SURD 8,9

$TA P,SSKFLG
INTY

LOA 1,C2

$TA 1,SSONT

1SFTHP SECTOR 3 8 4
1cYL & 2

1DATA TYPE

10ISXx MDDRESS (SFCY 3)

JSECTCR 4

JTEST WRITE SECT J-RFAD SECT 4
1SEQUENCE,

IGENERATE DATA

14'S

1ADDR OF DATA BUFF

INRITE A SECTOR
1ADDR OF CATA ByFF
JSECTOR 3

1ERROR, AC1wSTATUS
JSXIP YO END OF YESTY

TREAD A SECTOR

I1MEM BUFF ADDRESS
J3ECTCR 4

JERRAR, ACi=STATUS
1SKIP YO END OF TESY

JREAD A SECTYOR

tMEM ADOR

JSECTOR 3

JTERROR, ACIsSTATUS
PAKIP YO END OF TEST

1COMPARE SECTOR 3 & 4

PSECT 3

ISECY 4

JCOMPARE ERRQOR, ACRsGOOD (SECT 3)
1AC{eBAD (SECT 4)

1SET COUNY FDOR
15282 SEFKS

HEEET

a1
P}
a3
LY
2y
L
27
ng
?9
19
11
12
13
14
15
{6
17
18
19
29
24
22
23
24
23
26
27
23
25
36
3

32
33
Na
35
36
37
38
39
49
41
42
43
4a
45
46
a7
48
49
5n
51

52
53
54
55
56

ventd
viédta
4515
w4516
44517
“w4a52e
nah21
n4a572
va52y

22524
2452%
n4s2e
nasez?
0453e
84531
24532

84533
n4534
04533
2433¢
84537

24542
2454
04542
24543
84544

B4545
04346
04547
24550
2458}
24552
24553
#4554
24555
24556
¢4557
nasse
a5y
pasee
B4563
04564
A45K5
245606
weashy
wasre
nasyy
wasy2
nas73
(4574

JHATN

122420 E24:
Bandps
napdzn
woe212
*d4ndl3s
vaK264
eryage CL1?
vas5212
nwePeayY

2ia?7s
p21r774
w24212
122237
a2a770
8zpa4y
[LEETS

SUR @,9

STA @,.CL
STA @,,SCYL
LDA 7,C312
STA P,LCYL
fORMW

[

CYLN

17

152 .CL
LoA 7,,CL
Lpa 1,C312

SUBZ# 1,0,88N

JMP CL=1
LDi n,C508
3TA @,CCNT

ISRITE CYL & INTO FACH
ISFCT &, HFAD @&, QF #iL
ICYLINDERS

ICYL »
1ADDR OF DAYA GEN ROI'T,
10ISK ADDRESS

) DO 598 SFEXS

JAT 5 TIMES FACH BETWEEN RANDON
1CYLINDER NUMBERS

an6251 6Ot
wpE272

eaEnBA ,SCYL?
aPs253

400436

628237
226830
ar2AL7
218253
vegady

220150
22615)
122415
erade)d
bR6253
2p423
w6272
BeAA2A LCYL?
226253
paesyy
26267

LI TR
veaayy
eas253
neady?
na2e1se
225153
122415
(X ]
neoe253
rpEdpna
vagrse CH00s
MZRAAR CONT:
MARAP2 SKTITR:

JSR e1,SETP
COSEK

?

EMALY

IMP E24R

READ
PRGEND
17

EHALY
JMP E24R

LOA B,CYL
LDA §,#BUFF
SUR% 1,0,SNR
JMP 43
EMALY

JMP [24R
DOSEX

-]

EHALY

JHP E24R
READ

PRGEND

17

EHALY

JIMP E24R
LoA @,CYL
LDA 1, 8BUFF
SUR# 1,¥,SNR
JMP F24E
FHALT

JMP F24R
saa,

[4

2

1SEEK 1}

1CYL w

JERRDR, 2C1s8TATUS
1SKIP YO END OF TESY

tREAD DATA IN SECY 8
IMEM ADDR

JIGISK ADDR

1ZRROR, AC1s3TATUS
1SXIP YO END OF YESY

TCURRENT CYLINDER ¥
TACTUAL CYL ¥

TC(LCYLY = LAST CORRECT
INO ERR

TCYLINDER #

ISEEK LAST CYL
JCHANGES |

IREAD SEC A

IMAYBE ANRS FRR
JCURCYL #

IWHERE WE REALLY APRE
1SHD BF SAME

ISFEK YTERATION COUNT (2 Xx 2572),



1nRsS  MaAIN tulnk MAIN

[ JE24R 1S TO RECALIBRATF NRIVF AFTER SEFK ERROR 21 PTHE FOLLUWING TFSTS CPECK FOR THE CORRECT OPER,
M2 pd575 V3IA146 F24R: LCA 2,UNUn 22 $0F THF FOLLDWING DISK FIINCTTOANS®

B3 #4378 21146 LOA P,TRCL,2 "3 1 1.THAY A WwRITE INTN END NF CYLTNDER

P4 0adT) vavany STL 2, , e I ' A, WILL CAUSE AN END NF CYLINNER FRROR
PS5 vaearn pre24? RECL® 25 ' B, DUFS NOT TURN THF WRITF FUNCTINN OFF
A6 BALP) 2Pb2%4 E24F: Lone ap 1 UNTIL THE CHFCKSUM HAS BFEN COMPLETELY WRITTEN,
By 44822 w2275 LOs 2,LCYL 184VE FYLINDFR JUSY DONE ay 1 (SFE INC, SC. DELAY)

%5 Y4ate3 #azy32 STa @, ,5CYL LE] ] C. ORES TURN THE WwPITERS OFF CNAMPLFTLY SO THAT THE
B0 PASP4 PPLE26S GRANT JSR #IRAN 1GET RANNOM fY| INDFR & 29 ] NEXT HEAD SELECTION NOFS NAT TURN THF wRITF
1¢ A4623 224212 Lea 3,Cc312 19 1 CURRFENT ON WHERE IT IS NNT WANTER,

11 pases 23aiae LD4 2,C377 1% MUST BE <313 11 ! (SFE DIRFCY CLEAR INPUT TQ wWREN,)

12 B46R7 1434up ANE 2,0 12 #4665 (n242a SuBZ 9,0

13 24810 (radd) SuB2¥ B, 1, SNC 13 P4666 nandyy $T4 m,E250

14 24611 222773 JHMP GRAN ITRY AGAIN 14 #4667 191100 MOVL 8,0

15 24612 42742 STa e,iCYL 15 24570 ¢4anses STA B,E25M JDRIVE MASK

16 84813 e14769 0SZ CCNY 16 B467% 206252 E251 SETUP

17 4614 2027y J®P GO 17 ©4672 22¢143 LD4 P,DTYPE

18 84615 822434 LDa 2,55%PLG ITESY THE SPECTAL SEFX FLAG, 1B €4673 2392525 LDA 2,E25Y JHEAD ADRS TBLE

19 248(6 19212304 MOV B,B,8IR JIF NON-ZERQ, PGHM IS NORMAL 19 84674 121112 MOVLHN B,P,82C

2@ 84817 erp4ays JmP E24X $DIAGNOSTIC, 1F @ IT IS SEEK 28 Q4675 2Reda4 JMP L e4 JCARTRIDGE

21 @46028 214432 0ST SSCNT 1TEST LONP, COUNY S@2RQ SEEK 5 21 84675 1St4pa INC 2,2

22 24621 @422 JNP L e2 ! 22 ¢4Q877 1B17a2 MOYR 2,0,82C 18KP I3 2311

23 84322 eae4nd JHP a4 [ , 23 247060 151400 INC 2,2 12314 I8 THE TYPE

24 840623 e22747 LCA m, L3508 JRELOAD COUNT AND LOOP. 24 24731 @220 Lps 1,2,2 FGET LAST HELD ¥

29 B4624 B4RYAY $TA» 8,CCNY ! 2% R4792 44802 $TA {,E28H TAND SAVE YT

28 24625 eteres JnP Gl H g 6 04703 234NN LDA 2,E25H

27 B4828 R22748 LO4 n,3KITR J1RELOAD MULTIPLIER COUNTER, 27 VAYRA Q27144 LD4A P.NOSKS

23 B462Y 242423 STA B8,S8CNT H 28 fa72% 113908 AND 8,2,3n% FTHIZ DIZK EXIST?

29 84810 era2s2 PLRLF 1PRINT OUT S R47RY g22iY’ JuP E25L ¢y PRO YAY NEXY

38 B443) erE2s) MESSAGE A MESSAGE INDICATING 33 ¢47n7 2322470 LA 8,E25D

31 B4632 ceedre MSG6 prRPASST 31 2477 287233 Noce @,03«P PIELECT CURHENY D138K

32 e483) o770 JnP ,et@ JTHEN LOOP AGAIN, 32 24Y1) BR4GEY LDA 1,kB6

33 84834 p2814% E24x1 LDA #,TESTU g 33 947312 265333 CDAP {,D8KP JATRY 3EEX @

34 24835 224347 LDOA 1,%8) 34 CA71Y 23ict LDA 2,04 IRATYT 2y K3

33 B4630 212148 18 UNUM ICHECK YO REPEAT TSTS 35 4714 en8240 KAYY

36 B4537 123222 ACDL t,0,82C JSTZP YO NEXT UNIT g 38 @47(8 223482 LDA @8,£290

37 B4S4 g3241Y Jup E24y 37 B4716 ©v24455 LDA §,ER53H

38 24841 R4p148 STA 2,YESTU FSAVE UNIT 38 34717 1Ee7232 ADD 8,14

3% 84842 32148 Lbe 2,UnuM 39 wvAy28 2EYLI3 voce 1,D8xP 10%Y LAdY KL SEC 13 ,2 SECLTORS
4B 24843 2222332 LDA §1,UNTBIT,2 GEY UNITY BIT 43 TLENLEGS 2318 SECTOR 5,2 SLUYORS

41 P4S4L 20144 LDA 2,KDSKS JAND EXISTING BITS 41 Q472! puost LODA B,K87 $HWRYIYE"

42 24843 107428 AND 2,1,8NR ISKPeDKRIVE EXISTS 42 Ba722 361933 004 2,DSKP

43 24648 222766 JMP E24X TCHK ON NEXT DRy 43 247523 8€2.33 £os8s e,08kp 7ITRTURIVE 2 SECTORY

44 BABLY RP24D1% JHP 8, e} 44 94724 239353 LDA 2,KE14 Fs23A NS

45 pecSe gr22en 01 JREPEAY TESTS NEXT DRV’ 45 22725 07823 Wity

48 ©485] 202237 SSKFLGI 2 46 84726 26pa3)y DIA 2,DS8rP

47 B4632 BRRAARA 8SCATT @ 47 ©4227 1985223 MIVIR 8,1, 3NC TERR SHD=y

48 B457%) 152429 E24Y12 sus 2,2 JRESET TO LOWEST 48 ©473p ¢R3404 JMP E25EY

49 84834 221232 LCA B,UNTBIT,2 JEXISTING DRY 49 (4731 224336 LD4s §,KBYY PEND BYT SHD )

38 B4653 ©23246 LOA 1,.TU,2 50 94732 123414 ANDH {,0,37R ISAE IF YT DANTY

31 @48%6 34144 L34 3,NDSKS JTEXIST BITS 51 W4733 vae4ny JMP L e3

52 24697 183444 AND 3,0,32R ISXPENO DRV 52 04734 @r5253 E2%E1: EHALY 1END OF CYLINDER NOT FOUND
43 48R BPpapy THP  _e3 53 04735 érnd27 JmP E25L 190 L 00P

R4 46K 151420 INC 2,2 %4 IRRITE INTYOD END DF SECYCR AT LEASY APPEARS CORRECT
85 @4562 epary? JrP E24vey 1TRY NEXT 55 1SEE IF THF DATA CaN BE PEAD CNRRECTLY

56 ©4553 244145 SYA §,TESTU

87 R4Eh4e vN014f STA 2,1nmtin



S 24

21
*2
23
[}
as
M-}
az
L
]
14
11
12
13
i4
13
16
17
18
19
22
21
22
23
24
23
26
27
28
29
Je
31
J2
33
34
33
36
37
s
39
48
41
4?2
43

Baryg
nary?7
wal4g
e4a74y
n4742
ad743
Ve 4s
Barses
84745
paray
[ X¥4-1°]
LEYAS)
04752
0473y
24754
Q4755
24756
04787
04769
8478y
24782
24783

R4y84
e4785
24785
04767
carre
B477Y
fayre
84773
4774
g4rYs
[-XoA4-1
24777
nianme
e3pay
psen2
2s5ead
a5emd

JHAIN

v2n1s)
24445
23e4ay7
1473ep
152400
r6223)
€R7233
271133
232253
ar624n
nEp433
181413
amedyy
125223
eeg4ar
[ALEEY
147413
(I XLY]
125229
125223
e2a34a2
226253

3P6254
20442
e24247
123322
ARP41S
424
v2e4a4
101120
e4pnde2
eres74
eper2e
eeeaan
(X X-LTX
aresre
ee4s3s
211878
@geeare

iRFAND SEC 13 UF LAST HFAD FOR NO CHKWRD FRP
FIOR SECTNKR 5 GF LAST wFANR 1F 2311
LOA @,RUFF
LDA {,E25n
LDA 2,F25n
ADD 2,1
SuB 2,2
NOBC @,DSKkP
noc 1,nsxp
00AS 2,0S5kP ISTRT 2 CYL READ
LDA 2,KkB14
wATT
D1a m,N8xp IGET STATUS
MOVLE® 0,2,SNC JREAD DONE?
JMP E25E2 NG
MOVR ¥,1,8NC 1ERR SHD =t
JMP F25E2 1EQC SHD st
LDA 2,xB12 1END BIT
ANON® 2,1 ,3NR 1SKD &Y FOR £0C
JMP E2%E2 1BUT DOESN!'T
MOVR {,1
MOVR 1,1,S8NC I3%XP HFRE 18 ERR
JMP ,e? 10X NO CHK®IRD ERR
E23E21 EHALTY 1SEE AC2 FOR DOSK STAY
JEITHER A, NO READ DONF B, NO EOC C.
1 BIT 2ap RAIT 11e@ OR BIT 13wy
€251 Leop
LOA 2,E25D
LDA t,kB1Q
ADDZ 1,8,82C 7et TILL DRV 3 DONF
JIMP NDMES
STA @,E25D
LDA B,E25M
MOVZIL 2,0
STa 2,F25M
JMP E283
F25M: @
€230t 2
E23T1 ,*f
678 JCARTRIDGE
4336 12311 LAST KEAD
11676 1231¢ KD 23
E235m11 @

A CHXWORD ERR

{pE6s  malIN

21
22 #5405
n3 w506
44 w5pra7
a5 W5ulp
26 w5011
n7
a8
L

WOE25M NOMES:
ARe26 1
rEAS7R
dP24¢y
[k}

PLRLF
MESSAGF
1

JHP 8,41
A

1END YFST

1HPARSH



LA

ay
"2
a3
a4
as
a8
ay
ne
a9
12
11
'2
13
14
15
16
%4
18
19
20
21
22
23
24
25
28
2y
23
29
3e
3t
3
3y

wip12
f8e13
esPt4
251>
v3e10
RUER4
#le2e
a2y
e3e22
#3223
e3224
ese2s

23¢286
0382’
23832
LELR Y
85932
LEI RN
eseds
85235
23238
r3R37
ese4e
83e4y
e3e4R
83ead
Blsda
83043
[ 1]}

JHAIN

nS443)
rSra27
Pa442%
222138
Ppadyp
Q442K
163220
47138
t111em
P3nayy
824418
er2418

024422
444153
183120
125120
14412
LY FYAL]
1e7a2n
125129
125128
123020
esider
gratee
eszaae
graeen
eesaen
£33831
Rapeye

RANG

.UD383

LUbB11
LuD821
Lubedt
RIS
.ub2s
.ub211

JRANNOM NUMBFR GENERATNR

sTA
STa
STa
Lo
JSR
LOA
ADD 3,0

STA &,RANDOM
MOVl 8,2

LOA 2,,uD22
LDA 1, ubet

JNP s,UDB3

3,,ubal
2,.urp?
1,,00B¢
P,RANDOM
Lunse
Y,.ubD2d

JIGENERATE 4 RANDDM

INIUMBER IN ACY

ISTORE NEw VALUE,

LOA §,,uD21
STA {,,uD18
MOVIL @,1
MOVIL 1,1
nsz ,udte
INP =2

AOD 2,1
MOVIL 1,1
MOVIL 1,1
ADD 1,8

JHP #,3

)

?

2

FRANDOM CONTINUEND

L
3303t
12

lar7n

24
22
23
24
25
[
ny
a3
29
10
11
12
13
14
135
16
17
18
19
2e
21
22
23
24
23
28
27
28
29
3o
3
32
33
34
33
38
37
38
39
49
41
42
43
44

wseay
psase
e3a%1
esese
n5a53
v5¢34
n%ps5
03038
eses?
LE1T.14
214 3%
ese82
a%063
©vs0684
naass
n3ess
enesy?
250%¢

05071
ese72
*5e73
©5874
2ER7S
esers
esgrz
[ 38314
es164
85102
23103

JMATH

054460
w3221
¢Sedy7
e3tdar
235401
wiadsy
P1ad52
g21r00
22540p
106414
2n2446
151420
175409
210404
LYLEAA
etuddy
eR2 447
BreAgn

B3443€
e2422¢
e31401
2344}
(24T 1]
vaynee
151422
125404
aperyy
08344258
rALLp2

JCHECK?

+CHELS

CTR:

LGEN?

JGENT1I

JCHECK DATA SURRNUTINE

} CALL CHECK

! ADNRFSS OF DATA BUFFER |
! AONRESS OF DATA RUFFER 2
' ERROR RETURN, (AC1}sBAD

} NORMAL RFETIIRN

(AC@YaGOOD

8TA
LOA
STA
LD4
LOA
152
182

3,GENRET
2,maARQ
2,CTR
2,2,3
3,13
GENRETY
GENRFTY
LOA 2,0,2
LOA 1,0,3
SuURw B,1,SZR
JMP SGENRETY
INC 2,2

ING 3,3

187 CTR

JMP LCHEL
187 GENREY
JMP BGENREY
e

IERROR

ICHMECK HNRE

INORMAL RETURN

IGENERATE ONE SECTOR OF DATA

} CALL GENDAT

! ADDRESS OF DATA GEN ROJUTIYINE
! DAYA BUFFER ADDRESS

! RETURN

STA
LOA
LDA
LOA
JSR
STa
INe
INC 1,1,81R
Sup

LDA 3,GENRET
Inp

3,GENRET
1,mM400
2,143
3,GENRETY
2,3
®,8,2

IGET A DATA HORD

100 MORE
1DONE



LR AN

a
n2
"3
"e
[}
26
ay
es
L3°]
1@

12
13
14
13
16
17
18
19
2@
24
22
)
24
23

27
28
29
3e

32
AR
34

38
37

39
49
at

83144
n3i1As
83100
0317
LERRY]
293111
es112
#3113
05114
85115
#5116
83117
BS120
83121
#9122
83123
83124
23193
85128

93127
25130

JHAIN

054423  WRITER
B214on
082033
g20148
Q2343
1233as
263233
e22121
fe113)
eig4d12
LALESBY
OrB248
am242y
p2adayY .wRi
127418
125113
er2403
8Y4dp?
epl4dp?

BreBP® GENRETI
977677 ,wMi

INRITE SUBROUTINE

1 CAaLL
'

H
J
!
!

WRITF

OATA BUFFER ADDRESS

NISK ANDRESS

ERROR RETURN, (AfY) s STATUS
JMP YO END OF TYESY

NORMAL RETURN

TERROR RETURN TF

- . e

TIMEOUY (1@8@MS)

DATA LATE

ADDRESS FRROR/UNSAFE
END CYLINOER

SEEK ERROR

ANY "SFEKING*

ANY "SFEK DONE"

NO "R/W DONE"®

STA 3,GENRET

LOA #,2,3

008 n,DSkP ICA

LDA o, TESTU

LDA 1,1,3

ADD 1,8

poce @,08kP JUNIT # & DISK ADDRESS
LDA ®,C277 1BIT 7 AND atL CYL BI1TS#y
0048 @,D8kP INRITE |

152 GENRETY

187 GENRETY

ITRKY INAIT {8AMS FOR INTERRUPTY
JHP BGENRET JTIMEQUTY

LDA @&,,wM JERROR BIT MASK

ANDN B,1,3NR
MOVL® 1,1,SNC
JMP AGENREY
LDA 3,GENRET
JMP 2,3

L]
77877

FERROR STATUS

2313
93132
05133
p3134
85138
43136
25137
A514n
23141
28142
23143
03444
038143
05146

AN

as54778
n214pe
282033
w2e143
225401
123200
w6323
1r24ep
n61133
(21341
219764
eP6246
2p2762
2pe733

+READ]

TREAD SUBROUTINE

I CALL
}

)
H
!
!

READ

DATA BUFFER ADDRFSS

PISK ADDRESS

ERROP PEYURN, (AC1)eSTATUHS
JMP YO END TEST

NORMAL RETURN

TERRDR RETURN IF

- e e

TIMEOUY (188MS)

DATA LATE

CHECK WGORD ERROR
ADDRESS FRROR/UNSAFE
END CYLINOFR

SEEK ERROR

ANY "SEEKING"

ANY "SEEK DONE"

NO "R/W DONE"

STA 3,GENRET
LOA 2,0,)
DOR #,DSKP
LOA B,TESTH
LOA 1,1,3
ADD 1,8
ooce e,pskp
Sus @,0
DOAS B,08KP
157 GENRETY
182 GENREY
TTRWY

JHP SGENREY
JMP _WRY

1CA

JUNIT # 3 DISK ADDRESS
TREAD |
TWALY 188 MS FOR INTERRUPT

1TIMEQUT
JCHEEK SYATUS



jam723

L3}
a2
a3
Y]
L}
26
ny
LE.]
ne
14
11
12
13
14
13
18
17

LEFR 2
95130
235131
esg%2
23§33
25154
83433
[LRR-1
8315y
t31¢0
83101
e5182
LERN-M
83184
3163
LEFR
es147y
e3172
83171
83172
25173

25174

JMAIN

884780
[ 30341
g2e148
263233
c21422
224120
123402
BaQLYP
224283
1230en
e6133)
e3pa182
ens24e
p2a4ye
123444
Br2r4y
eapezs
123418
EP2718
034738
eeldg?

183877

«DOSEX1

JOM3

TSFEK SUBRNUYINE

T oCaLtL
H

!
!
’

DUSEX

CyL »

FRROR RETURN (AC1)SSTATUS
JMP YO END TEST

NORMAL RFTURN

TERROR RETURN IF

P Y

TI®EOUY (59@mS)

DATA LAYFE

CHECX WORD ERRNR
ADDRESS ERROR/ZUNSAFE
END CYLINDER

SEEK ERROR

ANY FSEEXING"

NO "SEEK DONEN

"R/w DONE"

STA 3,GENREY
182 GENREY
LOA @,TESTU

gocc e,DSxe

JSELECT UNIT

LDA 0,0,
LCA 1,C377

AND 1,0
STA B, CYL

1SAVE CYL &

LO4 1,xB6

ADD 1,0

1CYL & ¢ SEEX

DOAP @,D8kP

LDA 2,C5

WAty

IMATY SBAMS (OR UNTIL “DONE®)

LD& n,, DM
ANDW 1,0,82R

JNMP PGENRET

TERROR STYATUS

LDA #,C74x
AND® 1,0,3NR

JHuP SGENKET

IND SEEK DONE

LDA 3,GENRET

JKP 2,3

183677

1un74a

2
”2
"y
¥
b
26
b4
28
"9
1e
i1
12
13
14
15
16
17
18
19
2@
21
22
23
24
23
28
27
28
29
38
31
32
33
34
33
36
3
3
39
49
41

w8175
4176
5177

nR2an
s2m

wh2p2
w5203

as2a4
a327%

asané
85227

252189
08211
ns5212
25213

23214
28218
98216
23217
03220
v3221
B3z22
63223
03224

85223
28226
asaz?
pS23»

822314
w232
83233
03234

MAIN

1ogany
1r24ap
wRrlane

424112
oy ane

h2atet
vaydpe

w2e133
IAWT.Y)

Q2a134
bpLage

029150
ireday
LT RE14
LER -1

A5a4n?
vla4de’?
erpdey
228405
@gl4i2n
183400
pR240t
¢reBae
podan

r2e13y
1RR%z)
022151
sm1apm

aza132
17001
Ba2p152
anydan

ONES
TERDS:

THRFFE 3

FOUR:

ALT1

ALTR:

CYLNCS

CYLNT

NUMSEQ:

NSRET1
LERR)

HONC t

HONS

SETNCH

3ECTNY

Apc
SuR
JMP

LO&
Inp

LD&
Inp

LDA
JMpP

LDa
JHMP

LOA
COM
LDA
Jup

$TA
182
Inp
LDA
LD4
AND
JmP
9

?

LDA
com
LDA
JMP

LDA
CoM
LDA
Jur

9,C2325
LR

n,C5252
2.3

n,CYL
#,0,3kP
e,CyL
8,3

3,NSRET
NSt

o1
8,NSY
3,L377
3,
#NSREY

8,HEAD
#,0,8KP
@, HEAD
f,3

8,8ECT
B,0,3xKP
0,SECT
"3



8523
w8236
%237
n324¢
e5241
n5242
25243
@%244
45245
23246
83247
p3a2te
25251
83252
8323}
23234
23255
23236
es2s7

3289
es261
85282
93283
25284
25283
83286
es2ey
e3272
832714
83272
#3273
85274
23273
83276
25277
LERLY
0530
23322
2337
LERLD]
g33as
25306
23387

JHAIN

LY Y]
034522
wartanm
191224
2P24¢8
Rar7y
124499
Baalay
137480
2setan
aas26n
e26251
PRE4TA
206250
erE2sy
ees31y
ar8260
eng2s
er6%27

ons2se
ese21r
#8221y
88381
egaarry
goedie
LLEREE]
LML B8
eear?y
g24117
1420
eyr22y
234224
132437
166432
eerds?
24112
123420
181224
gmoa44
1r1228
1r12ay
1ry22e
4rt1 4l

JINIM

JINTES

JPROGKAM INIYILATZATION

PYIME
STA 3,.1INRET
LOA 2,T1NME
MOV &,@,82R
JMP _e8

JSR e, INlay
NEG 1,1

STA §,TIMEY
NEG 2,2

STA 2,TVIME
PCRLF
MESSAGE

MSG L

PLALF
MESSAGE

MSG2

PCRLF
MESSAGE

MSG3

PCRLF

NIOC TT!

NIOC TTO
SKPON TTI

JMP L el

DIs 0,771
DO4s @,T%0
SKPDN TTD

JuP et

L0 1,C177
AND #,t

LDa 2,c60

LOA 3,C83
SUBI¥ 1,2,8BN
SURZw» 3,t,82C
JMP QUEST

LDA 1,0)

AND 1,0

MOVZIR 8,0,82R
JNP L ed

MOVR 8,9,3NR
®OVOR P,B,SKP
MQVZR R, P

STAs 8,DTYPE

JICALTBRATINN RNUTINE

ISKIPaNOT CALIB,

10ISK PARK TYPE

JITYPE 2 FOR CART
! 1 FOR 2311
! 2 FOR 2314

IMAIT FOR TTI INPUT

IREAD CHAR
1ECKO 1T

17 BIT MASK

JCHAR MUST 8,1, OR 2

1ILLEGAL CHAR YYPED

12, 2314, BIT 15 s SET, DONE

139, CART, MUST SEY BIT n
?el, 2311, MUST SET BIT

ICLY A

LB
"2
w3y
os
ay
L
a7
28
29
1a
11
12
13
14
15
18
1?7
18
19
H
21
22
23
24
25
26
7
28
29
39
3t
32
33
34
33
36
37
38
3¢
49
4y
42
43
44
45
46
47
48
49
50
!
52
93
Sa

ns3tn
w3311
ussre
u3313
w5314
03315

w3316
¢5317
ns532e
25321
f5322
©5323
83324
23325
85326
23327
85332
ERR IS
25332
25333
23334
85333
25336
83337
a8340
05341
85342
83343
83344
25343
¥3346
25347
25359
©¥5351
23382
83333

25354
83355
5356
25357
85360

R3¢
#5342
258363
85384

n53K5
v53A6
5367
372

JHAIN

10242
apntasg
was260
“n5251
naesse
0Rr6260

wp2yin
A6A211
26361
waprzy
[ R4
eB1111
V6381
eaonrry
a24147
127420
230186
132413
2aQpe22
23p2:23
934284
186437
132438
003426
e321t2
113422
821252
ApS5a48
Q44143
f50148
11nd0m
024144
147439
187300
vaat 44
aneray

220144
101203
Qo4
ep2491
eraden

pra26n
nr6261
PRES4S
“pray4

wee26m
©nE261
eP654%
wrRr22

JINID?:

<INIDS

CR1

«INRET:

QUFST:

nsTye

SUR 0,2

STA A,NDSKS
PCRLF
MESSAGF
MSGS5

PCRLF

MINC TTI

NIOC TT0
SKPDN TTI

JMP =1

OIA @,TTY
DDas 8,TY0
SKPDN TTO

IMP =1

LDA 1,C177
AND 2,8

LDA 2,C15
SUBKN 1,2,SNR
JMP CR

LOA 2,C60

LDA 3,C83
SuUBZ# 3,1,938N
suBzZs 1,2,3E2
JMP 0STYL

LDA 2,C3

AND 0,2

LDA A,UNTBIT,2
LDA 1,,.TU,2
STA 1,TESTU
STA 2,UNUM
COM 8,2

LDA 1,NDSKS

“AND 2,1

ADD 2,1
3TA 1,NDSKS
JMP LINI3

LDA @,NDSKS
MOV R,®,8NR
InP BSTY
JMP @, INRET
)

PCRLF
MESSAGF
M5G4

JMP LINTI

PCRLF
MESSAGE
4564

JMP _INT2

1TYPF UNIT NUMBERS Tn TEST

IREAD CHAR TYPED

1ECHO THE CHAR

17 BIT ASCII

JICR TYPERD

)% MUST BE 2,1,

2,

OR 3

PILLEGAL CKAR TYPED

1 (NDSXS) = BYT
! BIT
! 81y
! arr

13
14
13
12

-
-
-
-

IIF NQ UNIT NUMBERS

11T IS AN ERRQOR

UNTT 8
UNIT 1
UNIT 2
UNIT 3

TYPED



16877 ,malN TAA7R  MAIN
L

L]
a2 ISET ALL 1/0 ADDRESSES ?2 I"SET A SEEKING FLAP™ SURRNUTINE
23 o3 IFNK THE UNITS INDICATFD BY (AC2),
24 05371 102461 ,S331 SuB @,p,SxP 1SET 70 33 24 1 BIT 15 = uNIT @
85 5372 e2a287 5731 LDA @,kB10Q 18ET 70 73 L1 1 RIT 14 = UNIT |
A8 25373 w2417 LDA §,C33 X3 ! BIT 13 = UNIT
N7 28374 12332m Apn g, 2y ! RIT 12 & ynNitT 3
P8 AS3753 wantay SYs #,005k iy
29 95378 aya42? LDA 2,FIRST 29 w5431 @2¢P51 _SSEK: LDA R,C14ex
12 25377 v2122e ,SN21t LDA #,p,2 1h #5432 151025 MOV 2,2,5NR
11 89422 P24134 LDA §,mS5KY 11 23433 eajdvo JuP 2,3 INONF
12 25431 t1A74¢n AND P, 12 ¢5434 P24%ay LOA 1,KB1
13 294p2 234153 LOA 3,DP10 13 29435 123%an ADD Y, M
14 33403 186424 SuB 3,1,81IR 14 25436 151223 MOVZIR 2,2,3NC
15 235484 2rRaRS IMP (SNY 160 ON 15 #5437 220773 JMP  SSEKey ITRY ANOTHER UNIT
16 B34P3 2241586 LDA {,M8K2 10ISK PACK 10 INST, 16 28442 283723) DoC ®,DSKP JRECAL THIS UNIT
17 e34r6 034147 LDA 3,C08k 17 25441 224263 LDA 1,C1800
18 23487 123428 AND 1,8 18 85442 865333 D0AP 1,DS8KP 1SEEK |}
19 83418 163200 ADD 3,0 19 83443 eRQr6Y JMP  SSEKel
29 B%411 d4yrenm STA B,0,2 29
21 BS412 131402 ,SN1Q INC 2,2 21 IWAIY ROUTINE FOR "DONEN
22 £341) B24408 LDA 1,LA8Y 22 PRUN TINKER
23 83414 132414 SuBw 1,2,31R 23 1(AC2) = MAX RUN TIME, ({BBMS/COUNT)
24 25418 prevs2 IMP SN2 24
23 83416 en242y FLLEN Y] E 25 85444 23M137 _wWAITI STA 2,ITRCNTY I8 18BMS ITERATIONS
28 834y sernse2 START 26 85445 P42137 STA @&,TEMP 134y ACE
27 27 85446 2332228 LOA 2,C174K
28 3%42¢ Cre322 FIRSTT STARY 28 03447 228142 WYL.t LDA O,TIVE
29 83421 205813 LAST! WSET 29 2%45¢ psagan NID @
3 32 85451 28443) DIA 1,D8kP TREAD ETATUS
3t IDELAY SUBROUTINE 3t 83432 133414 AND® 1,2,81R
32 32 28433 203425 JMP WTD 13OMEQONE IS DONE
33 8422 254428 ,ST.1 STA 3,,.STLRETY £ 550w o, 33 25434 (P1424 INC B,8,82R 7188 M3 CHK
34 95423 234353 LOA 3,xB14 34 25453 2ravry JMP (WTL .t
33 25424 e3482n STA 3,0 35 254536 d1415) D81 ITRCNY , JDONE 108 M3
38 %425 Bietan osr e 38 B3437 223770 JHE L NTL, 1D0 SOMI MORE
37 BS428 geavyy FLIPY : 37 B%462 884433 WTO1 OIA {,D3KP
38 83427 er242y INP 8, STLREY 38 83461 g2e1l7 LDA 8, TENP

39 23438 grerar ,STLRETIE s 39 254282 281429 Jur 8,3



Il 24

*t
"2
23
na
"y
as
(24
a8
’9
ie
11
12
19
14
13
16
17
18

@546
¥34h4
f348S
83466
LYY
vs4Te
23471
23472
83473
03474
08475
23478
83477
[EELT

JAIN

1n2400
FLEXY T
wopRay
[ R L]
102821
g2eesy
63233
822222
2811333
254424
[2L2E-1
erB 240
gr24ey
aragen

LRCLAL
JRCLYY

«RCL2S
JROLI

RCLRETI

JRECALIBRATE SUBROUTINE

SUR m,p JUNIY @ ENTRY
JMP RCLIet

LOA @,xBY JUNIT 1 ENTRY
JHP _RCL3e1

SURZR @&,P,8KP JUNIT 2 ENTRY
LDA p,Cl40x TUNIT 3 ENTRY
D0CC ¥,0SKkP JISELECTY UNIY
Los p,Cidmn

00AP ©,D3KP JRECALIBRATE
STA ),RCLRET

LDA 2,013

WATT IWAIY {,3SEC (OR UNTIL DONE)

JHP BRCLRET
L}

lnane

o1
"2
o
"a
L]
26
ay
Ak
29
19
1
12
13
14
)
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
3a
35
36
3
38
39
@
4
a2
')
44
45
46
4y
48
49

assny
85392
25533
05504
nss50S
23308
@a55e7
85310

05511
n5512
28513
#5314
85515

05316
85517
03320

059%2¢
05522
85523
85524
25325

25528
25527
0383
25531
235332

25533
#5534
85535
45336
a8537

w5542
©¥53541

w5542

JMAIN

©v5444)
g142p
vapaye
021441
nepayo
2214922
vanayd
042420

erg2s5e
bR6272
weean
enB233
2ra422

0N6256
enstys
-1 LM

ens27e
orasa3a
enaayy
enrE253
ape412

ens267
gnr23n
erpaLY
ve6253
CLLET ]

er6271
ve663e
pn7230
eP6253
RR6254

¥3adp?
veL4gd

A dl'l4

+NORW S

03

.00112

.002¢

.0N31

E.DD3

NRWRET:

ISFEK WHITF/READ/CHECK SUBROUTINF
TCALL POw

? CyLw

H ADDRFSS NF DATA GENERATOR

[ DISK ARDRESS

H RETURN

ST4 3,NRWRET

LDA #,2,3 IXFER CYL

514 @,0

LOA 2,1,3 IXFER ADNDR DAT GEN
STA ®,,001

LDA 0,2,3 IXFER DISK ADDR

STA o,,002

ST4 @,.003

JSR SISETY

NO0SEK 1SEEK ]}

a 1IcCYL &

EWALY 1ERROR, AC1e8TATUS
JnP E,D0 PSKIP TO END OF TEST
GENDAT IGENERATE DATA

ONES TADDRESS OF DATA GEN
PRGEND IMEM ADDR

WRITE IRRITE |1}

PRGEND IMEM ADDR

17 1DISK ADDRESS

EHALY 1ERROR, ACisSTATUS
JuP E,DO ISXIP Y0 END OF TYESTY
READ JREAD 11

PRGEND¢40Q IMEM ADOR

17 10I3K ADDRESS

EHALY TERROR, ACt=S8TATUS
JuP E,DO 13KIP YO END OF TEST
CHECK JCOMPARE BUFFER A/8
PRGEND 1 A

PRGENDe4nd 1 8

EHALY JICOMPARE ERROR, ACRaGODRD
LoOP 1AC1E8AD

LOA 3J,DRWRET

JHP 3,3

a



leany

LE}
22
L&)
LY}
a5
26
a7
a8
29
12

05543
#5344
05345
23348
n3547
85330
n533
233532
23533
25554
23333
25338
23357
[3-2-1.1]

23581
85582
2338
25384
85388

85588
83387
2337¢
25371
28372
23373

a5574
85373
23376
3577
25600
w560y
esea2

73503
n5604
w5605
wi626
6s6a7
w361
n3611

PAIN

¢i1e277
aroaLs
1r2420
24277
222141
espiry
1e1220
jr1428
gop4ed
esyapm
[ XX RN}
eseayry
es44)
efldpn

r2e217
es227ry
ergre2
284433
orL 4t

15252¢
151120
22144
143428
eese7rs
enrLdn

B34420
126420
c2e34y
151222
LLIXTM
tpraes
eee7?s

w673y
V21400
w2426
1233ae
¥61333
wini162
was24p

JdwTe
1t

(A

IRETS

ADSXE

18

.S5K11

IWAIY FOR INTERRUPT YIMEOUY AFTER {Q@ MS
JRETYURNSY IF TIMEOUTY
JRETIIRN®2 IF INTERRUPY

182 S$w

NP T2

sus 9,0

$T4 2,8w
LDA B,TIMEY
INTEN TENABLY INTERRUPT
MOV 2,0

INC 8,0,3NR
JMP e
SKPBN @

JHP =4
INTDS IND INTERRUPT
014 1,08KP
ELLEN PR

JCOUNT 1d@ M3

1TYPE | LOOP

1ERROR RETURN

LDA B,10M8K
M3KD B

FLLES 31

D14 §,DSKP
JNP 1,3 INORN INTERRUPY RETURN
JCHOOSE AN ACTYIVE DISK UNIY

JRETURN WITW UNIT % IN AC2

4 UNIT 8 &
' UNIT 1 »
] UNTY 2 =
! UNIT 3 =

-~

SUBZIL 2,2,8kP
movIL 2,2

LDA B,NOSKS
AND 2,8,3NR
JHP a3

JMP 8,3

13EEX SUBRNUTINE

! CALL  SEEK 1AC2 » UNITY

! N 1CYL #

! RETURN PACY = STATUS

STA 3,SKRETY
SuB 1,1

LO4s ®#,xBt
MOV2R 2,2,8%2C
IMp o 8xy

ADD B,

IJnP =3

00C 1,05KpP
LD4 @,2,)
LDA 1,Kk86
ACD 1,2 1SEEXK « CYL
N0aAP @,05KP

LOA 2,05

1SELECY UNTY

WATT IWAIT 5BOMS (DR HNTII DOMEY

voeB2 MAIN
A1 #3612 #194n2
P2 25613 om2401
A3 U3614 ¥PNAI® SKRETI

I1SZ SKRET
JMP #SKRET
L]

TAC1=STAYUS



{ap8l

5y
a2
a3
LT}
s
as
oy
08
»o
10
1
12
13
14
15
16
17

CRLEE-]
#5616
w5817

23620
95821
es3622

835623
03624
23625
83626
236827
23630
236314
23832
23833
25834
23833
23838
23837
23640

CELYEY
e3642
23843
03644
23643
23848
035647
83630
838314

JMAIN

FLYFITY
176320
arpans

e34201
034182
PR24ny

834221
Bl44y%
e62877
Q4422
44427
B32416
175420
234410
234237
fr8R7?
178420
234428
e544p8
erpdads

LLIRY Y]
angaze
gezeee
pazaege
geezen
eegoen
eee2en
greeap
pep2an

WSET:

+SETP1L

JSETUPS

1TRE
ITRCTH
ESwITt
ERRCT1
JRTIRNE
SAv21
SAVLt
SAvet
DSwWTt

STA 3,L0C0PR
suBzL 3,3
JHP ,SETUPe2

ST4 3,LO00PR
LOA 3,C53
JHP  SETUPe+2

STA 3,L00PR
LOA 3,1TR
10RSY

ST4 @,8ave
STA 1,84avy
STa 2,84av2
INC 3,3

374 3,1TRCY
LOA 3,10"sK
MEKO D

us 3,3

STA 3,Esw1Y
STA ),FRRCY
JHP LCPleg

JITERAYE ONCE

TITERAYE 5 TIMES

PADDRESS OF YOP OF LOOP

FYHIS ROUTINZ INITYALIZES

TEACK TEST

luesa

3
@2
a3
a4
as
L]
(24
1]
[

n5652
25653

05634
853855
vS€36
05657
256€0
23531
05682
23663
83664
85603
23686
85637
235878
23671
23672
83673
83674
25078
©5678
83877
eyrae
[ EVED
05782
83783
03704
es7es
257086
e5r@y
23710
LERARY
e3rie
238713
28714
es5713
237186
23717
a3r2a
88721
88722
85723
23724
wyr25s

HAIN

854773
1764014

p54771
852771
B44771
40774
173004
arz413
e208141¢
2242186
1237ea
123240
121240
le12en
181423
980403
083408
£20774
382877
814743
920433
634742
254742
234742
173203
202742
gra4ary
17712m
177183
gRo42n
pes280
©P47 3y
e3erey
024340
83arzas
En4322
206512
a22427
¢26327
283511
enaryy
e83547
erarrY
orpdn?

«LUPNS

.L00P;

+LOP1I

Loeprxa

STA
sus

STA
8T
STA
b AN
MOV
JuP
LDa
LDA

3, .RIRN
3,3,8kP

3, .RTRN
2,84vV2
1,8Aav1

Q,8ave
3,3,82R
LLOPL

e, TIMESL
1,C1774

ANDS 1,8
ADDOR 1,8
MOVOR §,9

MOV
INC
Inp

8,8
8,8,5NR
.LOPY

SKPBN @

Jnp

Y

10RaY

081
JInp
LOA
3T
LDA
MOV
Jup

1TRCTY

cYCTS

3, 17R

3,ITRCY
J,EsMlT
3,3,8NR
E.RTRN

READS 3
ADDL 3.3
ACDL 3,3,SNC

JnpP

PCENTet

PCRLF

LDA
LO4
JSR
LDA
J8R
JsR
LDA
JSR

1,ERRCT
2,I1TR
MULTY
2,1TR
DIVD
$IPDEC
&, PCENTY
SICHAR

3XPBY YTO

Jup

g

SKPBY LPY

JMP
JHP

ol
PCENT#y

1 INTRODUCE A SHORY
PACI=R IS WAIT 8w,

JEND OF TEST ITERATION

PINSERY WAIT?
INO

)TIME/1024

1STALLED 6@
IMICROSEC

INOT {RO0 TINES ITERATED
JRESET IYERATION ENTR

IPRINT CARRIAGE

IPRINT VALUE
TEXAMPLES 85X

=,



10883

’1
22
[
24
25
28
ny
LS
a9
18
1
12
13
14
13
18
17
18
19
(]
21
22
23
4
213
28
27
28
29
32
3t
32
33
J4
33
38
h 24
38
39

w8726
ns727
v373e
v53731
es3732
25733
23734
¥3733
23736
25737
B3749
2574}
25742

23743
23744
88743
88748
83747
esrse
83734
p373%2
23733
23734
23733

23736
esrsy
e3rep
23781
237862
¥S783
23784
gs37as
83756
23787
8377%e

JHAIN

vOAR4S
176400
v34714
©34712
175224
wrpdle
e22714
e2av12
[3T24L.)
177112
LILRA R
LI SET)
er228

27447y
€240y
137418
poepdle
17532nm
024112
137420
¢213e8
242421
eps243
284912

874477
R222362
117424
efr4s2s8
AYLI-$4
17532%
2ap4R3
2na422
rRa4301
274477
222744

PCENT?

CYCTSt

cyc1

CNSS

CNS1

"X
SuB 3,3
ST 3,ERRCY

LDA J,ESWIY
MOV 3,3,81IR
JMP CNS

LDA #,5ave
L04 1,84vy
LDA 2,8av2
ACOLN 3,3,812C
JHuP (LOPX

JSR #STALL
JMP eLOOPR

READS 3

LDA ,xB3
ANCH® §,3,3NR
JMP ENS]
MOVS 3,3

LD t,C3
ANDZ 1,3

LDA #,TRCL,I
T4 2, ,.9!
RECLS

JSR .DLY

READS 3

LDA 2,x59
AND 2,3,812R
J8R ,DLY.
LDA J,Ds8uY
MOV 3,3,8NR
Imup
JSR ,DLY
JSR .oLY

JMP CYCL

s

TCHARACTOR

ITHERE HAS BEEN AN ERROR
JRESTORE AC!'S

JSWITCH 1
1{1)aPROCEED

IKILL YIME (10RST)
1 (B)=LOOP ROUTINE

1ERROR LOOP, IS A RECAL
JREQUESTED ?

INOD  GOeOR
1YES, ASSENBLE THE
JUNIT % FROM 8w6=7

)PICK A RECAL
IRECALIBRAYE !
IDELAY § SEC

JIF Swgxi DELAY
' 1 8EC,

PFORCED 2 SEC DELAY 7

INO
IYES, 1 SEC
! { SEC

¥ -1 ]

L3}
a2
(]
ne
as
a6
a7
”ne
"o
12
11
12
13
14
18
16
17
18

usrziy
v5772
0377y
na774
25775
83778
nsr77
gseen
eseel
ssaa2

[LLLA

1111
LLEL
VeERs
L1104
cs21m
20211
83dt2
08013
e6014
28013
280816
LT84
g8are
08324
6862e
©l823
250224
es023
28e26
ese27
€038

26031

JMAIN

AR4634
17632
PP dAY
$54651
17642¢
n54865%
834844
175ae4
¢ro4as
234643

2a83ary

254637
204424
210838
282838
202838
234835
Q43838
B44534
2262389
epg2ay
936031
¢2¢828
gdes23
12642
13722

24514
ceatl4
224022
p2232a
226223
LIRS
C26331
144520
LI ER 81

LEW1L

JEHALT?®

+EH21

ERET1

EPRINT?

TCHARE
TROECH
HEADEZR?S
rc

3Ta
VIR
JnP
ST
suB
374
LDA
Mav
JuP
LD4
1ERR
HALTY

3TA
JBR
182
L
BLL4
$TA
314
3Ta
PCRL
MESS
HEAD
LDA
ITA
20C
ADD
18R
LDA
LOA
JHP
CHAR
rofe
«TXT
|

3+ .RTRN
L 3.3
<EH2

3, .RTRN
3,3
3,DS5KWT
I ESNIT
3,3,81R
ERET
3,,RTRN
OR, C(3)sPC

J,ESHIT

EPRINT

ERRCT

#.RTRN

8 ,RTRN

3,8AvV2
2,3Av0
1,34vV!

r

AGE

ER

B, ,RYRN
6,ESNIT

i,t

go1

FocY
¢,8rveE
1,3AVY

e34v2

E |

JERR WITK FORCED | SEC DELAY

1ERRDR SUBROUTINE
JTERROR WITH NO DELAY PORCED
10ELAY SWITCH

FHALY YO ALLOW RESETTING
TSNITCHS

IPRINT CARRIAGE
PAND HEADER

12C 6F URROR



leds?

21
@2
a3
Lr}
@3
LY}
ey
28
A9
10
11
12
13
14
15
16
17
18
19
2
24
22
23
24
23
28
27
28
29
33
3
32
33
34
33
38
37
38
39
40
41
a2
43
44
45
a8
47
48

v6e3d
[T AY]
n6335
06236
e82ay’
LIXY)
[4-TX B
n8242
2043
28244
ere4s
[LT-RY
[LLLR
pE2sR
LT3}
k6282

86233
poes4
060353
esess
88237
esese
[ L1131
espe?
esanl
08e64
ecess

Bese

eses?
LLT24"]
8271
esar2
CLUPA
08074
esars
esers
eser?’
vsiep
LLILSY
esie2
1R
28194

JMAIN

102420
235443
142432
Por4Ly
V34428
234426
125120
1a11ep
142442
1a42420
125128
175424
eaarry
17844}
176429
ePr2413

1r248p
v34a4qy
2344ty
125223
te12ey
14322¢
175424
gR274
123262
ap24dat
vagage

1777¢6@

220168
vantsy
22142
esatza
$e443)
12742}
wrades
101424
202773
214157
pearra
v2r14ae
083277
pee?7?

1ACY REM ACUsS(ACB,AC1)/AC2

nIvio:
DIVoOot

DIvVDl

DLOQPY

DEXTI

SuB f,n

$Ta Iy MSAY
SURIw 2,0,82C
Jup DEXT
STA 3,MSAy

LDA 3, M22

“OVZIL 1.1

MOVL .8

Su3x 2,0,82C
sus 2,e

HOVL 8,1

INC 3,3,82R

JMP DLOCP

SUBQ 3,3,8«P
sy 3,3

IJNP BMSAY

10IVIDE

J(ACB,ACL)mACYIeAC2¢ACD

MULT?
MULTAZ

MLOOPS

M3y
LFLE
.OLYS

OLYtl

LIS}

Susc 8,8

ST I, MSAy
LOA 3,m22
MOVR §,1,SNC
MOVR 2,2, 5P
ADNZIR 2,0
INC 3,3,812R
JMP ML OCOP
MOVCR §,1
JMP eMSAV

]

PHULTIPLY

.28

LDA 8,C12
STA B,1TRCNT
LOA @,TINME
NIO B 1182 MS TYPE 2
01a 1,08xpP
AND t,1,5kP
J8R ML

INC @,08,82R
JMP  ,DLYlet
DSZ ITRCNTY
JMP DL YY
JuP 2,3
HALTY IFATAL ERROR,ACI
IHP L=t JCONTAINS CALL+1

1DELAY | SEC
110, x{pens

IND SKP?
JSTALLED 10287
INOT YET

11 SEC.7
1STALL MORE

19088

21
a2
a3
n4
a5
26
a7
a8
a9
ie
11
12
13
14
13
18

péLes
26186
asye?
[ 1281 ]
2oLt
06112
Q8113
88114
28115
88118
28117
26120
8612¢
86122
e6123
06124
08125
06126
06127
28132
n6131
06132
86133
#6134
08135

JMAIN

2543554
BLe4SER
250510
219331
231400
B2451e
221828
123112
123791
123481
151407
1247202
eesse2
0n3771¢
2P0402
on4dzy
Q2447
230474
2635114
enaz7y
260211
ea83517
waur7y
AER217
of2524

ITELFTYPE NON INTERRUPY PACKAGE

JAC1,AC2 SAVED

JUNMESS" PRINTYS ASCY] MESSAGES AS SPECIFIED BY ASSEMBLER
JUCRLF" PRINTS A CARRIAGE RETYURN

1"POCT" PRINYS C({) IN QCTAL

J"I0CT™ PRINYS C(1) IN OCTAL, LEADING ZEROS SUPPRESSED
1“POEC® PRINTYS C(1) IN DECIMAL, LEADING TEROS SUPPRESSED,
JTHE ABOVE THREE ARE FOLLOWED BY THE TAB IN P,TAB

J"TINO"® ACCEPYS OCTAL, AND

PUYINO" ACCEPTS DECIMA] SINGLE PRECISION SIGNED INTEGERS
JINTO ACY FROM THE TTI, LEADING NULLS, Taks,

TAND SPACES ARE IGNORED, A 15 BIT UNSIGNED INYEGER IS
PFORMED, TKEN NEGATED TF A MINUS SIGN T3 TYPZOD,

JEXIT AT CALLe! IF INPUY EZKROR WITH AC@PBAD CHARACTER,

1 (NOT & LEGAL DIGIT OR YCRMINATING CHARACYER)

JEXIT AT CALLeR2 UPON TERMINATING CHARACTER

] NITH ACes2, 6, 48, 12, 53

) FOR NULL. TAB, BFACZ, CARRIAGE RETURN, COMMA

JTHE ADOYE WAIT FUN TTO DONE, YHEN CLEAR TYO, ;
JUCHAR® FRINTS ASCII CHARACYOR IN C(B)RJ C(BYL MUBY BE 8,
JEXITS CALL oR IF C(O)Rs®, CORRECTS THE PARITY,
PSTMULATES TAB ON ASRYS, R

T*TYPE™ PRINTS C(8)R, MUSY HAVE PROPER PARITY., EXITS Y
ICALL+Y, REPLACE "TYPE™ WITH INTERRUPY TYPE IF DESIRED,

MESSIH STA 3,MESBR
STa 1,P.AC1
STA 2,P,AC2
182 MESSR
LDA 2,8,)
LDA 1,P, 377
LOA 2,0,2
MOVLW 1,%1,82C
ANDS §,8,3KP
AND 1,0,8kKP

JPRINTY A TEXT MEBSAGE

1C(2) POINTS TO MEBSAGE
1A B BIY MASK
1CC2)sDATA NORD

1C(B)Y=DATA CHARACTOR RIGHT
INC 2,2 PINC TO NEXY WORD
com t,1 IFLIP MASK
JSR CHMAR 1PRINTY
JMP MESSe6 JTANOTHER
JMP o2
P,L8T1 JSR CHAR
PEXIT: LDA 1,P,ACH
LD4A 2,P,aC2
SKPB? TTO
JMP =y
N1OC TYO
SxPB? LPY
NP ey
NIOC LPY
JMP SMESSK JLAST
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ee9t

1

&
"3
na
25
(4.}
L}
?8
L]
12
i1

12
13
14
13
18
17
18
19
22
21

22
23
24
23
26
27
28
29
32
3
32
33
34

JHMALIN
d62RhY P3444)
wh2s3 74477
nh26a 175102
w8265 77122
¥A286 VRAL2P
A6267 V63511
¢es27e 2772
26271 esti1ty
P6272 appdya
86273 23472y
28274 175222
26273 18349
28276 116243
88277 234423
e83702 182432
BRlAl R12737
88302 34418
BO3R) 116445
03R4 ©54754
083”3 gB24186
e63R8 L1Y312p
e63AY 3177103
26310 ePR783
26311 283317
8312 gaerry
28313 es111y
268314 2r27S8Y
35315 erce2y
28316 es33yt
98317 erer12
26322 eep2is
26321 g2R24p
08322 ¢sgddr
26323 dee2aa

TYPEL $STA 3,TYPRET
READS )
MovL 3,3
ADDZL 3,3,S812C
JMP TYPE?2
SxPBY 110
IMP =i
00aSs 8,770
JmP TYPE2

TYPES1 LD& I, r.377
MCVIR 3,3
AND 3,a
ADCC 8,3,35C
LOa I,p L4
SUBI#x 3,8,82C
182 CHORZ
LOA I, P15
syso 2,3, 8NR
ST4 3,CHORY
JHP OTYPREY

YYPE2T MOVL 3,3
ADOL 3.3 SNC
JnP YYPEQ
SXPBY LPY
JMP el
DOAS @,LPTY
JNP TYPEY

P.CY8 ’

L1101

P.CL21 12

P.C1851 13

P,24B1 248

P,Ca0s 42

TYPRETT &

$TYPE THE C(A)R IF
ISWITCH 2(0),

1SKIP NONePRINTING CKAR

ICLR HORY PDB

17092 MAIN

A1 A6324 P2¢773 TINC.
M2 ¥8325 wR4735

N3 06326 A1A733 TINX,S
A4 26327 624667 TINR,S
a5 86333 PY4AES

a6 26334 173(m?

A7 26332 1244p0

@8 A8333 @mz278

a9

10 26334 122121 YINOT?
11 20333 192442 TINDI
12 26336 2854723

13 268337 8523682

14 28348 B327SY

15 26341 11333e

16 88342 1B2440

17 88343 040832

18 28344 2346531 TINS,t
19 86343 {73824

28 26348 92Q76e

23 @8347 B54047 TINW,!
22 00332 063610

23 8835¢ Qeor?y

24 28332 256810

23 88333 284832

28 36334 234748

27 2838Y 118414

28 068308 1810483

20 26157 Q@nY6ES

30 26382 824432

31 96381 128013

32 P8382 228744

33 B636Y 128424

34 28364 epp4as

35 26385 234830

36 28366 177220

37 B6367 054828

38 @6378 Beered .
39 06371 136415 TINM,
4p B6I72 QveB7I2

41 26373 R24418 TINN,I
42 06374 1078322

43 M6375 146313

44 268376 BR@73Y

45 ©BB377 21p818

46 284PQ Q225148

47 @840y te1t2a

48 46402 115129

49 pfR4r3 175120

59 ¢h4m4 1379¢0

51 wuhanb 145227

52 n64ae6 125237

53 h64a7 11720p

54 ha1v ¢DP787

55 wAaty 17772% TINL,:
56 (AR412 vRAAS% TINZ, I

LOA
JSR
157
LODA
LOA
MOV
NEG
JInp

ADCZL
suBo
STA
STA
LDA
ADD
suso
STA
LDA
MoV
Jup
STA
SKPON
Ine
DIAC
JSR
LOA
SUB¥
Nov#
JNP
LDA
ADCH
Jup
3UBZ
Iup
10A
ADDR
$STA
Jup
Suss
JMP
LDA
ADDZ
SuUBL#N
JHP
182
LDA
MOVZL
MOVIL
MOVZL
ADD
MOVZR
MOVZIRN
ADD
Inp
-60
55

f,P.012
TYPE
MESSR
1,P,ACH
3,280PP
3,3,s1¢C
1.1
PPEX

@,9,8KP
2,8
I, HEBSR
2,P.aCR
2,r,C12
Q-”
8,8
8,13urP
3, Isurp

JOCTAL ENTRY
JOECIMAL ENTRY

J1AC2 IS SAVED

IMINUS SIGN AND LEADING BPACES FLA

3, P.C4B
8,3,81Ir
0,8, BNR
TINS, |
1,TIN2.
8,1, NR 1COMMA
TINX,
8,1,8IR
TINM,
3,13UPP
3,3

3, 13pPP
TINW,#¢
1,3,3NR
TINC.
1, TINL,
2,1,81¢C
2,1,3NC
TINR,
IsUPP
A,P.ACY

ISPACE, TAB, OR NULL

IMINUS
+ 1NO

JCOMPLEMENY S8IGN
11S IT A CARRIAGE RETURN?

13KIP YF NOT A DIGITY
18KIP IF DIGIT

JOUT OF tEADING SPACFS

18 OLD P.ACI'S + NFw DIGIT

JSKIP TF OCTAL MNOF
R TADD 2 01D P.ACL'S




1A09Y MAIN

Ml vAAL) %4428
A2 BB414 78280
"3 vA41Y BP826)
Pé V8416 UFOS57)
B5 Y6417 ePrs278
A8 @B42¢ GRA4RY
n7 @842% 22171
P8 268422 132415
80 98423 deadyn
19 06424 B3e22n
11 84425 1324153
12 204268 pegdasn
13 28427 ene26r
14 86432 0p8261
15 28431 eResy
16 26432 ae2’s8s
17 26433 @83217¢
18 28434 (485229
190 B843S 28240)
28 88438 R3p220
21 88437 28773
22 pO44B aP20RR
23 P44y 205218
T4 147318
s 047128
28 120d24
27 141323
28 049722
29 141724
e 128148
3 1449324
32 045923
33 [EFLLY]
34 152388
38 042240
38 15212t
3 1201801
38 193923
39 13231¢
ap 044323
4 831788
a2 186684
4) PB4BS 239012
4 142722
43 31523
46 141042
Ay 047317
a8 144724
49 2523186
38 126728
31 2r2a12
82 86476 954724
53 142522
54 23e24p
33 143240
56 151317
57 141549
b1} 1511ey
39 151324
6p 242311

NEvVC!Y 5Ta

3,8v3

PCRLF
MESSAGE

®SG7

acce ISR
ImP
LDA

PIVIN
Ex
2,633

SUBwN1,2 SNR

Inp
LDa

133
2,873

SUBMY,2 SNR

Jup

173

ERI PCRLF
MESSAGE

L)

Jup
133 LD4
MOV
Jup
173 LCA
Jup
Sy e
LE1 §

ACC
2,3
2,1
*3vy
2,873
1331

WTXTE |<15»a125HOUNT SCRATCH DISK,SEY DATA SWITCHES, «15»

PRESS CONTINUE«1S><12»)

H5G1t

«TXTE

ITYPE @ FOR CARTRIDGE]

2094  MAIN
(X} 142807
2 depaan
23 26518 w54724
n4 14252m
a5 13540
a8 143240
ay 1313417
28 130640
a9 12004680
18 252323
11 143322
12 141321
13 128383
14 144304
13 245923
18 [ 2.113]1.]
17 28527 2354724
18 142320
t9 131240
28 143240
21 151317
22 131249
(4] 182680
24 252323
25 143322
4] 141321
k24 1223083
26 144504
29 243523
pL 85620
31 B3345 ER8S4E
32 02647y
33 s83240
3¢ 28358 B34av24
33 142329
s e52843
37 144918
38 120324
38 eses1s
42 p41113
4y 151328
LFs 122123
ay 2lease
44 231455
43 124254
48 147724
47 152240
49 051705
49 ee2324
50 26578 B4n320
51 51523
52 gagaQn
53 @6573 v47)05
54 142724
55 129322
38 142524
57 14492R
58 14270}
59 141640
69 naz3y17

MSG21

MEG31

LET YR

LR

KSG6E1

M3G7 3

«TXTE ITYPE § FOR 18 SURFACE DISK]

«TXTE [TYPE 2 FOR 28 BURFACE DISX!]

STXTE | »%e |

«TXTE [TYPE UNIT NUKMBERS (2e3) TO TEST!

«TXYE [PASS|

«TXTE |ENTER DFVICE CARE(3) OR 73)!



AROS  MAIN

@1 voaldazs
"2 €3146%
3 147840
f4 120322
fs #31667
L] era2sy
87 06611 Q4731¢
a8 g4e328
LI 144714
19 127104
1t 2473n8
12 131324
13 12613
14 142840
13 152118
16 131328
17 231840
18 122063
19 151317
2? 133842
24 eaed8y
22 88633 2peage
2) 26831 247392)
24 234320
23 B44522
28 o44lp?
(34 ere124
28 LEREE] ]
29 g2eest
hY LERRLY]
3 e2e1es
32 23448}
33 232487
34 233454
35 g26262
38 231487
37 233454
33 e28864
3¢ B32487
49 233434
41 26833 R4p4b8
42 048114
4y eS1240
a“u 84351
4s esa211@
45 r22123
47 242322
a3 042923
49 w3312?
Se¢ pa21es
51 araien
82 36666 145544
53 12a12nm
54 164%5w4a
85 443301
56 1324840
57 vaga6e

58 6674 nep222

MSG81

PRGENS

«TXTE JINVALID ENTRY,

]
XY

/COPYRIGHMY (C) DGC 1971,72,73,74,75,76

ALL RIGHTS RESERVED/

DIRT:

JTXTE

r2pee2

LDKP DIAG

18}

ENTER 33 DR 73!

12096

2
82
23
a4
a3
as
a7
.1}
29

26675
266706
we6r7
@672
28791
e87a2
asral

SMAIN

arp2pe
L]
ernrey
ere’ar
wreazaz
arerer
1nan33

DTOSB
eoneny
7787
Yerer
Terey
Tere?
190033



18R97 _MaIN
L
"2
L]
(X}
a5
26
ey
es
"9
19
1
12
1
14
13
18
184
18
19
28
21
22
23
24
23
26
27
28
29
32
i
32
33
34

IPROCESSOR TIMFR PACKAGE

PTHIS PACKAGF 15 CALLER WHENFVYER IT 1S NECESSARY TO
JIDENTIFY YHF MEAN TIMF BASE QF THE COMPUTER IN
IwHICH THE PRUGRAM RESTDES, THF MEAN TIME BASE MAY
ITTHEN BE UTILIZEN YO VERIFY NR CALCULATE THE RELATIONSHIPS
10F OTHER PERIPHMERAL FUNCTIONS,

!

PTHE PACKAGE RETURNS TO YHE CALL INSYRUCTION WITH
ITHE CONTENTS OF ACixz TO A CALIBRATION COUNT

PTHAT MAY BE INCREMENTED TO NVERFLOW IN §BA NILLIw
PSECONDS 8Y THRE FOLLONING DELAY LOOP,

ITYPELL %OV @,@

' INC P,8,82C F3SKPeNOT OVERFLOW
' JHP 1,3 JEXIY LOOP

] [ JANY PLAVOR 10 3Skp
’ JMP TYPEY

!

PTHE CONTENYS OF AC2 WILL CONTAIN A SIMILAR {pe MS
PITERATION COUNT BUT FOR THE FOLLOWING LDOPI
1TYPE2L NIO @

1 DTA {,,.DEY 1GEY DEVICE STATUS

! AND® 2,1,81IR TANY STATUS COMPARE

! JMP a4 SEXPECTED STATUS EXIY
! INC 9,0,92R 13XF QUT ON LQOP OFLONW
H JHP TYPER

1
ITHE VALUES RETURNED MAY BE ARITMMETICALLY
IPROCESSED (MULTIPLIED/DIVIDED) FOR LONGER OR
)SHORTER DELAYS AS LONG AS THE STANDARD LOOPS
JLISTED ABOVE ARE UTILYZEO,

'

JIT IS RECOMMENDED THAY ALL TIMING PUNCTIONS
JBE PERFORMED WITHIN THE SAME GENERAL ARSA OF
IMEMDRY AS TWIS TIMING PACKAGE.,

19098

2y
a2
a3
"4
as
26
ar
ag
a9
10
11
12
13
14
18
16
17
18
10
28
21
22
23
24
23
28
2y
28
20
38
3
32
33
3
33
33

[1-34-T'}
88705
e3708
[ 12404
es718
88711
esrie
MEAR)
es714
88718
8716
B717
BareC
w8724

e6722
248723

JMAIN

054274
283514
20418
225114
663314
0A34uy
e63514
[ZELIS
LEFEvad
1625328
Y4473
LEAR R
233314
RA2274

24542
voi4ae

!

FINITIALLY, THE YTIMER PACKAGE ATTEMPYS T0
JDETFRMINE IF THE COMPUTER HAS A REAL TIME CLOCK
TAVAILABLE, THF ITERATION COUNTS ARE DPFVELNPED SIMPLY
1B8Y SYNCING WITH THE CLOCK AND COUKNTING

1THE ®OF L OOP ITERATIONS AT 123 WZ,

)

11F, HOWEVER THWERE I8 NO REAL TIME CLOCK THE MEAN
)TIHE BASE OF THE LONPS MUST BE CALCULATED, THI1S
118 PERFORMED BY COUNTING THE HOF TIMES THE
ISTANDARD LOOPS ARE IYERATED FOR ONE OUTPUT
JCHARACTER YO DEVICE "TT0" AND REQUESTING THF
IBAUD RATE OF NEVICE TYD BE YYPED IN BY TKE

ITEST OPERATOR,

)
PTIMEL 374 J,SVTINME

SXPBY RTYC ITESY FOR CAS/RTL
JKP SCOURE JICAS RTC NONEXIS.
NIOS RYC STURN CLDCKR ON
SKPBT RTC FEUSY ! I8 RYC
PLLENES ]

SKPON RTL JOCKE =8 KO KTC
JHP SCORE JAND DEY TYO 18 USED
10R3Y

3uczZL e, 18108 MY POR RYC
JSR TYME .
COAS B,RTC IPASSED TO ¥TyMEn
SkPBY RTC JIFOR EXTCUTION

JHP BSVTIME JACY AMD ACR8LOOP COUNTS
'
STHE POLLOWING SUBRGUTINE I8 TO RETAIN CONPATASILITY
PHITH THE OLD PROCE33OR IOENTIFICAVION AND TINING
JPACKAGE TG RETRIEVE THE LDDP COUNY FOR
JTRE D14,B OR € LOOP TYRE 2
L30T LDA §,NUCAL
Jur 8,3



teesq

[ 33
%2
a3
24
as
(4
a7
(]
a9
19
i1
12
13
14
13
16
17

06724
n8725
88726
es8r27
e&73a
88731
26732

28733
86734
6735
068736

[1.24%4
@674
Q8741
e8742
26743
es8744
26743
e8746
esrqay
28730

e675¢
26732
a8733
06734

8753
28758
esrey
[LRAL

JMAIN

¢624877
12400
vR4a463
e61t1t
283511
825334
an7875%

ers334
gparrs
P443)
23e33e

151400
e2432)
102400
26327
121224
123420
ea2es2y
gda52n
131300
123320

1p2429
er6518
gap32e
244518

232317
2e8513
62324
4498}

PTHERE IS NO RYC=UTILIZE DEVICE TTC AND ASK FQR
154uUD RATE INPUT FROM DPFRATAR

SCOREL IORSY
suB p,0
JSR YYME
00AS @,770
SkPBZ TIN
SCORAT  J3R GTUMBLER
SESTUT

TACBaNULL CHARACTER

1PASSER YO TYNME

IFOR EXECUTION

10UT TEXY

JASXING FQOR BAUD RATF

ITHE FOLLUWING SERTES OF INSTRUCTIGNS wWILL
TCALCULATE THE ITERATION COOQUNT FOR

)1 BIY CF TYO CUTPUT AFTER RETRIEVING

JTHE CONSOLE BAUD RATE FROM THE

JTEST OPERATDR~=--REQUIRES SUBROUTINE TIND

JSR exEYS
JMP SCORA
STA 1,L0CK
LOA 2,8,301

TINPUT ERROR
13AVE BAUD RATE
[RY]

JTROUTINE ASSUMES AN 11 BIT CHARACTER

INC 2,2

LOA §,0RDINAL
Sus n,e

JSR PKEYSe2
OV 9,08,32R
INC 1,1

LOA @,L0CK
$T4 1,L0CK
MDYV 1,2

MOV P,

FASSUNME 1t BITS
JCOUNT FOR FULL CMAR

JCHAR TIME/NBITS

11F ANY REM,

1FUDGE BIT COUNT
JSAVE ITR COUNT { BIY

1ACY » BAUD RATE

JBAUD RATE TIMES COUNT FOR 1| 81T
IWILL EQUAL ITERATION COUNT FOR | SECOND

Syl ¢,3

JSR #KEYSey

T4 @,KN

STA §,x8

t1 SECOND DIVIDED BY 19

LDA 2,8,3D1

JSR PKEYSe?2

LOA 2,0RDINAL
STA §,0RDINAL

JCONTINUE CALCULATIONS NEXT PAGE

IMUL AC1eAC2

1SAVE NOUBLE LENGTH
IRESULY

" 129 MILLISECONDS
1ie

JCOUNT FOR 1| CHAR
JORDINAL®IBP M3 TYPE ¢

lolen

LR
n2
a3
a4
Lk}
a6
nr
f8
ne
12
11
12
13
14
13
16
17
16
19
AL
21
22
23

26761
n6762
PE763
08764

96785
86768
26787
e877¢
e87714

es772
28773
28774
LLERA]
esr7re
08777
Qreca
24 1.3}
[ 24 1}

aredd
27ea4
2722%
78m6
a7ea7y
27s1e

JMAIN

220512
924530
w6508
844506

145120
11183
151420
to24en
emaslon

131808
24471
123120
{02420
208473
12122¢
024484
0J047¢
206466

838471
en6 485
044457
131732@
P24454
202274

Iy SECOND COUNT/! CHAR COUNT = & CHAR!S FER SEC
ITHIS CALCULATION 1S USED YO EXPAND THE YYPE 2 COUNT

LDA A,KN )
LOA §,KS )1 SEC. RESTORED
JSKk #KEYSe2 FIOIVIDE BY CHAR,
STA {,Kk$S th CHAR, | SEC
1CALC RELATIONSHIP OF REM, TO | CHAR TO FILL SFCOAD
MOVZL 2,1
MOV 3,2,3NR
INC 2,2
suB 8,2
J5R OKEYSe2 JOIVIOE REM INTO CHAR

PACL1®FUDGE FACTOR | RELEATIONSKIP OF CMAR YO TOTAL § SEC
IFINISH CALCULATIONS ON LOOP TYPE t T0= 1SECOND

JOOUBLE

MOV 1,2 J1FUDGE PACTOR

LDA §,NUCAL PINTO CHARACYER TIAE
MOVIL 1,1

sus 8,0 IHILL =

JSR eXEYSe2 IPORYION OF CHAR

MOV 1,0 . 1T0 COMPLEYE | SECOND
LOA 1,NUCAL 1t CHAR, TYPE 2 LOOP
LDA 2,KS8 14 CHARS IN | SEC

JSR PKEYSel t+ PORTION OF CHAR
LENGTH AC®,ACls) SECOND POR YYPE 2 LOOP
LDA 2,8,301 J0IVIOE BY (8 FOR 128 M8
JSR eKEYSe2

STA §,NUCAL

MOV §,2 JAC2s{P9NS LOQP2

LDA {,0RDINAL JACY 12888 LOOP |

JHP BSVYINE
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1o1¢y

ay
2
"3
ra

e7est
arey2
27313
k714
2rets
e7e1s
erery
ere22
ere2!
¥re22
87823
87224
prR2d
8re28
orez2”
erada
eredy
87832
07833

ared4
erels
27238
2737
e7e4n

2704t
e7e42

07R43
27044
R7@8as
(A TY.]
erear
arese
vras)
87052
27e83
27254
P7¢55
27¢5%
eres’
27289
FRA LS

JMAIN

w2402y
Asa48n
P24437
FEY LY X
¥254¢p
gasayp
2eady
24442y
8234321
Vhasas
LYRYEY]
152420
126408
61114
263314
akar?Yy
124224
eeerr4
861114

1r1820
125428
ELEXEM
253314
eR0774

361114
282177

esaaegnm
282429
{a2ees
grady?
151424
2ep773
204427
Qr708)
vaaaye
eSA41R
p2242%
carrat
e214u2
ck3i?77
¢e2777

?
PTHE +OLLOWING SUBROUTINE DETERMINES TME ITERATION
JCOUNTS FUR YHE DEVICE SPECIFIED BY THF INSTRUCTIONS
PFOLLOYING THE JSR CALL TO TYMF
10NAS @,RTC Ok noas v, 770
1SKPRZ RTC OR SKPBY TT0
)
TYME: LDA 1,1
STaA {,RYyTMP
LOA 1,ENTYM

1SAVF INTR, LINK

8TA 1,1 IFOR LOOP 2 INTR,
LDA 1,0, 1GET DOAS

3T4 §,TIMa

STA {,TImB

STA 1, TIMC JFOR EXECUTE

LOA 1,1,3 JGET 3KPBZ

3TA 1, TIMAey

STa §,TIMBed 1FOR EXECUTE

SuB 2,2

UB 1,1 JCLR CTRS
TiMat DOAS B,RTC J0R TYO

SKrA7 RYC

JMP =) IWAIT FOR DONE

CoM 1,1,82R JAND 2ND DONE

JHMP TIMA JTHEN STARY COUNTING
TInB1 DOAS g,RTC 1THE THIRD DONE
JTHE FOLLOWING COMPRISES LOOP TYPE

mov n, R

INC 1,1,8NR IWATCH POR OFLOW

LU )

SXPBI RTC

JMP TIMBel
JLOOP TYPE 2 1S COUNTED UNTIL P! FROM NEVICE
TI™C? DO4AS A,RTC

INTEN

JTHE FOLLOWING INSTR, COMPRISE THE LOOP TYPE 2
NIO B JAND IT ITERATES UNTIL
OIA #,8 JINTERRUPTED BY P1
ADC #,P,SNR

ISR K TFILL INSTR,
INC 2,2,82R TLOCP CTR
JEP TIMCe2

JSR WL IDEVICE OR PI FAILED

ENTYHD et 170 HERE wHEN PI
STA 1,0ROINAL ISAVE L0O0P |
$T4 2,NUCAL JAND LNOP 2
LDA A,RYTMP
STA @, JRESTORE INTR, LINK
JEP 2,3 JRETURN YO CALl

MLt HALT JFATAL ERROR,AL
JuP = JCONTAINS CALLw]

27862
47063
n7e64

y @7065

a7e66
Ped L4
e73r@
o771
fre72
o773
erer4
e7073
2424}

<HAIN

(LI
L LT
wpenda
oreins
peanap
¥R6335
ePe254a
(LT AT
acegoon
Aanee
eAgny2
8A3213
152812
147724
R4124n
52324
122104
24722
142724
€I7840
129278
CLEET L

JCONSTANTS SUBR,

RVTMP
ORNINALS
NUCAL 1
TUMBLERS
LOCKs
KEYS:

L34

KNt
8,301
SESOUTS

4]
]

[
TIND
MULTA
DIVDO
L}

2

18,

LINKS AND TEMP STORES
[

MESS

«TXTE 1413><12»<12>
TTO BAUD RATE ?s |



T 0v03

w7110
J7111
v7ite
07113
7114
v7115
vllite
w7117
07120
97121
v7ize
w7123
g7124
7125
glico
7127
07130
u7131
07132
7133
J7134
07135
y7136
Q7137
07140
U7141
g71d2
v7143
v7144
Y7145
7146
w7147
07150
u7151
07152
07153
u7154
w7155
7156
L7157
w7160
vTi6tl
7162
w7163
v7164
u7165
-uTl66
w7167
7170
V7171
w7172

LMAIN

607110
0001LS3
003301
0033060
003400
003413
003415
003427
0034412
003414
003450
003471
003473
003505
003529
003522
003531
003553
603555
003567
003001
003¢cn0
003030
003057
003061
003703
003735
003737
003771
004036
go4014u
004075
vodlse
00a13
gonl17e
001252
o042
004313
0044815
ouap2
00430
oonnzy
¢go44co
00UUGy
ooudz2
0onaz7
vonasHtl
004560
005520
005522
095531
EVIVERY;

.LCC
153

3364
33u0
34900
3413
3415
3427
Iaa2
2444
345¢
21471
3473

[WN]
i

o]
1

rd N W

(92 IR0 2 W02 I 01

UTid N Ry
0 b B <

L

3555

4134
4172
4252
4254
43173
4415
4422
4159
a4q37
0456
N6
un7z
au77
4541
U564
5520
5522

5531

<

1ty

.
’

i, e

<N X LI

#ITH

t}{"""
ve s -



t 040

G7173
u7174
J7175
071706
w7177
7200
J7¢0td
7202
G7203
07204
07205
72006
u7¢07
72190
07211
7212
w7213
G7214
v7215

JMAIN

G03373
003401
003422
003420
0o034ct
003457
603500
003500
003527
003535
003562
V03570
gouase
004449
004465
004500
005527
005535
000090

32753
3401
3022
3030
3451
3457
3500
3500
3527
3535
3562
3570
4432
anug
UH65s
45Q0
5527
5535
0

LLND

FREAD RUFFIR ADDRFSSLE.

JEND OF TABLL,
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TIME 232149 8/26 r5/858 rs/12 78/28 a7/37 LOLY! 296871 37,37 BY/43 87/4%
TIMEL oneyr4y 6/27 78719 81710 84/ DM 205174 73733 73742
TIND, R06411 92741 92/55% .001 @p3517 VAR Bp/25
TIN2, #38412 $2/38 92/56 .D02 085523 8e/15 am/3e
TINC, 286324 92/81 92/48 .003 P23530 80/16 88/36
TIND 228339 $2/11 1B2/08 DORW #5504 8721 8n/29
TINM, Q28371 92/34 $2/39 .DOSE mp3147 8/27 73729
TINN, PRB837) 92741 LEHE  pRsrYy 8/29 86/02
TINO P@6334 8/34 92/18 JEH2  pRs776 868/04 36/07
TINR, 228327 92/m4 92744 JEHAL ag577a 8/12 88/05
TINS, PR6344 92/18 92/29 LGEN  RD527y 8/23 78/34
TIN®, P28347 2721 92738 92/54 JGENL Ap5B7a 79737 7a/742
TINX, AR8326 92/m3 82/28 92732 JIND O ma5238 8/19 75/04 75/88
TRCL 0ao1p6 /53 51/1% 61724 61/37 63/83 85,23 JINTY Pps26e 75/23 76/49
TUMBL BeY255 99,29 1@2/06 JINIZ Ans3t2 78/04 76754
TYME o0p7u1} 9R/26 99/m6 121/P8 LINI3 ap5316 TR/B9 76738
TYPE Ppe6262 9m/12 $e/15 91/m1 92/m2 JINRE @eS36n 75/04 75743 76744
TYPEY pn6273 91/1@ 91723 91/27 JINT O 25543 B/27 81/26
TYPE2 225398 §{/05 91/09 91/21 .LOOP rp5654 /13 Ba/05
TYPHE AUA32) S1/01 91/2¢ 91/34 LLOPL 2v8b74 83/23 8as1u 84/18 gas2y
UNTBY mgras2 a4/28 65/48 65749 76/29 LLOPX peS7R3 84,28 85/12
UNUM  Apetas Ar32 61/19 61/23 61736 65702 6%/35 65/39 JLUPH nrS652 As28 wasn2
65/57 76732 JKCLD Av5463 A2l 79/0%
wAlT rp624an Araa 21737 272/26 2A/18 26738 37725 37741 JRCLY Ar%5465 R/P4 7as07
3r/12 38728 38/45 39712 39/34 39/%4 ar/15 JRCL2 PubAAR7 A/@9 708/09

4a/32 41/19 41/38 42/15 43712 43,28 43745 LROLD An547nm R/Po 79/p86 79/08 79711
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READ
JRTKN

.53)
873
.SCYL
.SET
JSETP
+SETU
W SK
LS
+3NY
«SN1
«83Ex
WSTL
«STLR
o TU
ubel
.ube2
Jubeld
Judte
.ub22
~ub21
.ubhse
JHALT
L]
«WRY
JHRIT
LA

AN

fns131
An5643

np537y
f28372
ag4asys
r35615
LLECEL
Pa362)
7ASS74
PasL2ay
aes37y
epS412
rR543)
"p3422
ap343a
P2pR4s
LELE-Y R
ma%p42
nasead
f03844
aR3248
npsa4s
fese2s
PaS4aaa
pRSi3e
"05121
ees104
f83«4a?

A/24
83729
85/18

8/14

8/15
64/03

8/99

LAY ]

8/11

8/16
81/54
77718
77718

8/02

B8/42
77733

4/24
89/06
63/05
89/e4
89/18
63/09
69/17
69/08

s/}
71733
71733

8/2%
78728

72/21
84/02
86/19
77/04
77/05
64/23
77729
83/06
83/04
81746
81/54
77/24
77721
r8/09
77133
?7/38

4742
69/14
69713
89/145
69/21
68/32
69/33
69/17
78725
Ti/4y
72/34
r1/22
78/34

84/P5
86/26

63/08
83/m2

83/m8

78/45

77/39

/37
69/78
89/29
69/38
69/31

78/36

84728

83718

78/19

65/58

86,02

76/30

86/25

86711



t 0005
R B
22

ADDR1
ADDRZ2
BGNAD
COM2
COM3
COMM
C,1MM
EXT

GETDA
ILLEG
IRDSK
ND ¢

ND2

NORM
NREAD
NARIT
RESET
RF IR
SA«UO
sSAagt
SA4y2
SAQy3
TABST
WK

xD1

XD2

XREAD
XWRIT

o MAIN

JMAIN

000301
000302
000406
000455
0v04o3
000446
000300
goodch
000325
0co3l10
000407
00030v3
000301
000435
000375
000371
000321
0¢0404
goo04u
000419
000414
00040
0904u5S
000320
600305
000306
0060377
0003706

1704
1/05
1741
2/26
2/34
1743
1/03
1,45
1/23
1712
1/51
1706
1/07
1,40
1/2Q
1729
1717
1742
1/35
1/36
1737
1738
2/23
1/16
1,08
1709
1/32
1/31

2/02
2/0°5
1746
2/31
c/38
1/48

1756
2/t
ef17
1750
ef29
2/19

L/av
1749
L/4%
L/750
L7055
2/41
1717
2/UE
2760
2/09
2/08

ry o ron
T e

= ov—
T Mo G N

(O8]

L#S2

L/20

1/58

1/57

27

38

2/00
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LISTING

N96=ANN17§=9

PROGRAM

MOVING HEAD DISK CONTROL
RELIABILITY

TAPE

A95=1P0PN6E8=-09

ABSTRACT

THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENANC
PROGRAM DESIGNED TO EXERCISE AND TEST 446 DISK CONTRULL R
AND {=4 DISK DRIVES, THE DISK DRIVES MAY BE SHARED RETWE N
Twl) COMPUTERS IN WHICH CASE THIS PROGRAM MAY BE RUNNING N
EACH COMPUTER,

COPYRIGHT (Ez DATA GENERAL CORPORATION, 1971,1972,1973,1974, $75,1676
aLL RIGHTS RESERVED, PRINTED IN U,S,A,
W



@ a N

ev1 MAIN MACND REV 24,00 11126:32 05/04/76 18002  MAIN

21 21

22 22 ’ MOVING HEAD DISK RELIABILITY PROGRAM

23 23

24 24 Jewanvarn AUTO=RUN AUTQO=L 050 MODIFIED 4/7/ 2

25 23S

n6 25 1. AHSTRACT

a7 R Ry R R R R T T R R T 37

28 1 2.} H THE MOVING HEAD C1SX RELIABILIYY PROGRAM

29 J NAME: MKWDR,SR PART NUM ER: PS4=-0@p2p7 29 ' IS A MAINTENANCE PROGRAN DESIGNED TO

12 ! 19 J EXERCISE AND TYESY THE 4md6 DISK CONTROLL R

11 ' 11 H AND {=4 DISk DRIVES, THE DISk DRIVES Ma BE

12 J DESCRIPTION: MOVING READ DISK RELIABILITY PRCG aM 12 i SHARED BETwEEN TWO COMPUTERS IN WWICH CA E

13 ' 13 1 THIS PROGRAM MAY BE RUNNING IN EACH COMP TER,

14 ' 14

18 ] REVISION WISTORY: 18 H NOTE

16 ’ 16 1 e

17 ! REV, DATE 17 ] ONE COMPUTER RUNNING RELIABILITY

18 ' 18 H TEST (SA 521), THE OTHER (SA 522

19 H e 19/28/71¢ 19 H ONLY LD

20 H a1 e1/714/72 20

21 ? 82 n4/25772 21 ! THE COMYROL CAN BE DEVICE 33 OR 73,

22 ! 23 11720772 2

3 ’ 24 n2/88/73 23 12, MACHINE REQUIREMENTS

24 ! 25 12712773 24

25 J e6 N4/26/74 25 H NOVA(EXCEPY MICRO)JOR ECLIPSE FANILY CEANT AL PROCESSOR

26 ’ [ M2/14/75 26 H 4K READ/WRITE MEMQRY

27 4 a8 XX/XX/XX 27 ] TELETYPE

28 ] a9 24/23/76 28 H 4n46 DISX CONTROL

29 1 29 ! 4047 CR 4048 CONTROL ADAPTER

30 ' 32 ¥ f=d4 MOVING HEAD DISK DRIVES

31 3 COPYRIGHY (C) DATA GENERAL CORPORATICN, 1971{,7 ,73,74,75,76 3t

32 ! ALL RIGHTS RESERVED, 32 13, OPERATING PROCEDURES

33 IAA AR R A R R A R AR e R A A A e R A R R R R A R A A AR Al d] 33
34 1] A, VERIFY DRIVE (DRIVES) ARE READY ON«LI E
35 ! B, LOAD PROGRA™ USING BINARY LUADER OR D AGNOSTIC
36 ' OPERATING SYSTEM,
37 ] C, RESEY AND START AT ONE OF THE
38 1 ACDRESSES SHOwN BELOwW IF LOADED wWITH INARY LOADER,
39 ’ D, IF LOADED BY DIAGNOSTIC COPERATING 3YS EM,
40 ' RELIABILITY(BELO=) WILL BE STARTED,
41
42
43 ! STARTING ADDRESS
a4 l 2 RUN ALL
43 ] 4 CHANGE [ISK CONTROL ADDRESS
L1 H 22¢ RELIABILITY TEST, 4LL CYLINDERS( YOS START)
47 ¥ 591 RELIABILITY TEST, EVEN CYLINDERS
48 H 5a2 RELIAMILITY TEST, COD CYLINDERS z
49 1 593 DISx ADDRESS TESTY ¥
59 3 S04 CORE DUMP ROUTINE [
St 1 505 COMMAND STRING INTERPHETER ot
52 ' 206 ONES TEST
33 ! 5a7 ZEROS TEST i
54 H 51¢ 1{211e11® TEST »
55 1 511 FLOATING CNE TEST %
56 i 512 FLOATIAG ZERD TEST
57 H 513 RUN &L £
58 1 514 SEEK EXERCISEw




laevd  MBIn |ap2a  MAIN

THE KEQUEST FOK THE BauDd RATE WILL BRE
REPELATED, IF ThEt CARRIALE KETURN HAS hEE
GIVEN AFTER & TYPING ERRCR, RELDAD THWE P OGkaM,

a1 21
a2 1 E, ERRCRS = ERROR STATUS IS PRINTED a2
23 1 WHENEVER ENCOUNTERED, WHEN DATA ERRORS 23 14, PRCGRAM DESCRIPTICN
as H ARE FOUND ONLY THRREE AKE PRINTEU PER e
25 ] ENCOUNTER, (SEE PARAGRAPH 5) 25 3 A, RELIABILITY TESY (SA 229)
13 86 H A KANDOM NUMBER GENERATQOR IS USED YO SEL CT &
ar H SWITCH SETTINGS ['24 H DISK DRIVE,CYLINDER,HEAD,BEGINNING SECTO ,
28 3 Swi=@ FROM ERROR, DO SCOPE LOCP 28 ) AND ANUMBER GOF CUNSECUTIVE SECTORS, RAND ¥
e9 : Swiz{ FROM ERROR, GO TU NEXT TEST 29 [} DATA IS THEN GENERATED, WRITTEN, AND REA
1o ' Sw2ay INWIBIY TTY QUTPUT 12 ' THE SEQUENCE 1§ REPEATED INDEFINITELY,
11 1 SwSay GUTPUT T0O LPT 1
12 [ SwéEwy mALT AFTER ERROR 12 ] 8, RELIABILITY TEST (54 581)
13 ! Sw7x] INHIBIT CHECK WORD AND DATA FRRCR ESSAGES 13 1 SAME AS A, EXCEPT THMAT ONLY EVEN
14 i SwBzy BREAK TO A{LOW DISK INTERCHANGE {4 H NUMBERED CYLINDERS ARE USED, THWIS
18 ' Sw9z] FOR READ OALY MODE 15 1 ALLUWS A& TwD COMPUTER SYSTEM 10 RUN
16 16 4 SIMULTANEOUS RELIABILITY TESTS,
17 ! F, STATISTICS = TYPE ANY KEY DURING 17
18 } RANDCM TESTING TC GEY & REPORT OF THE 18 I C, RELIABILITY TESY (Sa 5e2)
19 ' NUMBER OF WORDS WRITTEN AND READ, PLUS 19 ! SAME AS B, ONLY FGR ODD NUMBERED
20 ] THE NUMHBER OF ERRORS, 20 H CYLINDEKS,
24 ] veve NOTE wesvw 1
22 i THE PROGKAM wILL ACCOUNT FCR UP TO A MAX 22 ! D, DISK ADORESS TEST (Sa 3523)
23 } OF 2+#31 WORDS WRITTEN OR READ, SPECIAL 23 [} RANDCM DATA 1S5 FIRSYT wRITTEN THEN READ
24 ’ TEST RUNS EXCEEDING YHIS FACILITY WILL 24 [} FROM ALL SECTORS ON EACH READY DISK, TH §
23 ] REQUIRE AN OPERATOR!'S TEST LDG YO AUGMEN 23 ' INSURES THAT ALL DISK PACK SURFACES ARE
26 ' SOFTwARE ACCOUNTING, 26 ] USEABLE AND THAY THE DISK PACK IS FORMAT ED
27 27 ! PROPERLY,
28 13,1 PROGRAM RUNTIME 28
29
3a H PRCGRAM RUNTIMES ARE SUBSTANTIALLY REDUC D wITh
31 1 MEMORIES OF 8K OR LARGER, RUNTIMES BELOW ARE FOR
32 ] AN 8K CORE MEMORY,
33
34 H RUNTIME 1S DEFINED AS TIME FROM
35 i STARY TC A "PASS" MESSAGE, TYPICAL
36 H RUNTIMES ARE LISTED AS FOLLCwWS:
3’ ! RUNALL (SA 2): APPROX, 27 MIN,
38 ' (NGVA 8P, CORE, 8 2 SURFACE DISK)
39 ' SEEXEXERCISER (SA 514)1 APPROX, 5 MIN,
Py H (NCVA 822, CORE, & 2 SURFACE DISK)
41
42 13,2 BAUD RATE
43
a4 1] READ, WRITE AND SEEK OPERATIONS ARE TIME
45 H BY SPECIAL ROUTINES, «HEN THE PROGRAM IS
46 ) FIRST STARTED, THE TIMING ROUTINE WILL T ST
47 H FOR THE PRESENCE OF & REAL TIME CLOCK (R C)
48 ] TO DERIVE TIMING FROM IT, IF NO RYC IS
49 3 PRESENY, THE PRDGRAM wILL TYPE "TTD BALD
52 I} RATE", THIS MESSAGE REFERS YO THE RAUD R TE
51 H OF THE CONSOLE TERMINAL (DEVICE {2 & 1t)
82 i TYPE IN TWE BAUD RATE, IF 4 TYPING ERRCK CCCURS
53 ’ IN THE NUMBER STRING (BEFORE ThE CARRIAG RETURN)Y,
54 [ SIMPLY TYPE A NONANUMERIC CHARACTER ANC
!
[
[



120¢%
a2t
"2
23
a4
23
26
27
28
e9
12
1!
12
13
14
13
16
17
18
{9
29
F
22
23
24
25
28
27
28
29
30
3t
32
33
34
33
36
37
38
39
40
41
&2
43
4
45
45
47
48
49
32

JMAIN

- e e v iy W e i o

- e e v e

F, COMMAND STRING INTERPRETEK (SA 5¢5)
AS A TROUBLE SHUOTING AID TeE SERVICE
ENGINEER MAY TYPE IN WIS OwN TESY LOOP,
AFTEK STARTING AY 5#5, THREE ARGUMENTS
MUST BE ENTERED IN RESPONSE TO TYHNEF
PRCGRAM QUESTIONS) MUNIT", “DATA", AND
"COMMAND STRING",

p UNIT: TYPE UN]Y & DR CARRIAGE O
USE THE PREVIOUS ENTRY

11, DATA: RANSRANDOM

ALOsALL ONES

ALZaALL ZERCS

PAT311@110 PATTERN

FLOSFLOATING ONE PATTERN

FLZeFLOATING ZERO PATTER

ALTERNATIVELY ENTER A ST ING OF

OCTAL 16 BIT wORDS Y0 EBE
USED AS DATA, THE =ORDS
FEANTERED ARE USED REPEATE LY
TQC MAKE UP A SECTOR BLCC
TYPE CARRIAGE TO USE TKE
PREVIOUS ENTRY,

11, COMMAND STRINGS

OPTICNS 1, READ HEAD,SECTCR,#SECTCR
2, wRITE SAME
3. SEEX CYLINDER
4, RECALIBRATE
5. LCOP (GO TC BEGINNING)

6, DELAY (N) 12,548 INCKEM NTS

7, TYPE CARRIAGE TO USE TRE
PREVIOUS COMMAND STRING,

NOTE THAT EITHER SPACES OR A CCM A

MaY BE USED AS AN ARGUMENT NELIM TER,

EACH RESPONSE IS TERMINATED BY
TYPING CARRIAGE RETURN, If MORE
RQUM 1S NEEDED ON A LINE, TYPE

LINE FEED TO SPACE 70O THE NEXT L NE,
ThE WwORD "SAME"™ USED wITH READ, " wRITE,

wILL CALSE THE PREVICUS DISK
ADCRESS PARAMETERS 70 RE 4SED,

!

lgre6 ,MAIN

S,

B

- . e

THE FOLLOWING EX4MPLE »OULEL CAUSE UNIY

{ TU REPEATEDLY SEEX CYLIMUER

54, wRITE SECTGRS 2 AND 3 wITr wEAD O,
THEN KEAD 17 BACK AAD CrECK, DATA IS SP
A8 ALTERNATE wORCS CF ZERDS TREN ONES,

UNITS |
CAaTaAl 2,177777 N
COMMAND STRING: SEEK 5¢ wRITE 5,2,2 READ

G, GNES TEST (DAT4 = ALL 1'S)

2ERQOS TEST (CATA = ALL 8'S)

112112 TESY (DATA = wQORDS OF fieiiet

FLOATING ONE TEST (EACKH SUCCESSIVE w
CONTAINS ONE { BIT WHICH IS MOVE
RIGHT ONE BIT EACH WORD)

FLOATING ZERO TEST (COMPLEMENT OF TH
FLOATING { TEST)

EACH OF TWE ABOVE USE THE BASIC DISX ADD
TEST, SUBSTITUTING THE APPROPRIATE DATA,
ANY OF THESE PATTERNS INCLUDING THE RAND
DATA USED FOR TWE DISK ADDRESS TESY May
BE RUN IN THE "READ ONLY" MODE, THIS IS5
FOR CHECKING THE INTERCHANGEABILITY OF O
PACKS BETWEEN VARIOUS DISX DRIVES,

TO GENERAYE A DATA PATTVERN START AT THE
APPRCPRIATE LOCAYION AND SET 5wW8 TO 1§,
WHEN TrE ENTIRE PACK HAS BEEN WRITTEN AN
REA)D THE YELETYPE PRINTS "INTERCHMANGE CI
ANG THE PRCOGRAM WALTS, THIS PACK MAY NOW
BE READ FROM UTHER DISK DRIVES IN THE RE
ONLY MODE (Sw9sy),

CIt1ED

SAME LOOP

e11e118y)
RD

ESS

SEFUL
§x

X

c



12027 JMalIN 12208 ,MAIN

ER a1

22 22 i 3. ADORESS EKRKGR

ax 15, ERROK REPORTING AND RECQVERY 23 [ 3.1 FIRST TIME = INCREMENT ADDKE § ERRCR COUNT
B4 04 ' AND KREFEAT THE WRITE,

a5 ] ALL PHASES OF THE SOFTWARE wWORK THROUGK 25 1 3,2 SECONUD SUCCESSIVE FAILURE = NCREMENT

ae ] 4 MAIN SUBROUTINES DESCRIBED BELOw, EAC R8s 1 PELRMANENT ADDRESS ERROR COUNT AN DO 4

a7 H SUBKCUTINE ®AS A ANDRMAL RETURN (+3) AND [ 34 3 ERROR RETUNN,

28 7 AN ERKCR WETURN (+1), EACH SUBROUTINE WA TS FOR DISK 28

~9 1 COMPLETION WITH INTERRUPT ENABLED, & FA LURE 29 H 4, ENDING MEMORY ADDRESS = INCREMENT TH  MISC ERROR
1@ ’ TO DEYECY INYERKUPY WITHIN 54¢MS (3 SEC OR 10 1 CCUNTER, PRINT TwE EWROR MESSAGE, SET T E FATAL FLAG,
11 1 RECALIBRATE) RESULTS IN & "TIMEUUT" ERRO , 1 H AND GC TO 5,

12 12

13 H RECALIBRATE = ANY UNUSUAL STATUS IS REPO TED 13 i 5, ENODING DISK ANDRESS = INCREMENT THWE 1SC ERKDR

14 ] IMMECSTATELY AND AN ERROR RETURN EXECUTED 14 1 CGUNTER, PRINY THE ERROR MESSAGE, SEY T E FATAL FLAG,
15 15 7 AND GC TO 6,

15 1 SEEK = SEEK ERROR STATUS INCREMENTS SEEK 16

17 [ ERRUR COUNTER, ANY ERROR STATUS RESULT 17 i 6, NO FURTHER CHECKS

18 ' IN STATUS PRINTOUT, 18 1 6,1 FATAL SWITCH ON = DO A& ERRCR RETURN,

19 19 ] 6,2 OTHERWISE = DD A NORMAL RETU A,

20 [ WRITE = FOLLOWING "DONE" ON A WRITE, ERR RS ARE

21 1 CHECKED IN YTHE SEQUENCE SHOwWN BELOW, ER OR

22 [ RECOVERY PROCEDURE IS OUTLINED FOR EACK ASE,

23 ] IF THE ERROR IS NOY PRESENT THE NEXT ChHE K IS MADE,

24

25 ] 1. READ/WRITE DONE STATUS = IF NONE, IN REMENT THE

26 } MISC ERROK COUNT, PRINT ILLEGAL STATUS ESSAGE

27 ] AKRD DO AN ERROR RETURN,

28

29 1 2, MISC STATUS BITS « (ANY SEEK DONE, & Y SEEKING
32 H BYT, SEEXK ERROR, END CYLINDER, OR DATA ATE),

3 ] IF ANY ERROR INCREMENT THE MISC ERROR C UNT,

32 ] PRINT THE ILLEGAL STATUS, AND DD AN ERR R RETLRN,



iazeg
A
22
23
24
25
LX)
37
28
a9

JMALIN

READ = FOLLOWING "DONE" ON A KEAD, ERROR
CHECKED IN THE SEGUENCE SOWn BELOW, ER
KECOVERY PROCEDURE IS OUTLINED FNR EACK
IF THE ERROR IS NOT PRESENT TRE NEXT CKE

1. READ/#RIYE DONE STATUS =~ IF NONE, IN
MISC ERROR COUNT, PRINT ILLEGAL STATUS
AND 00 AN ERROR RETURN,

2, MISC STATUS BITS = (ANY SEEK DONE, A
BIT, SEEK ERROR, END CYLINDER, DR DATA
IF ANY ERROR INCREMENT THE MISC ERRAR C
PRINT THE ILLEGAL STATUS, AND DO AN ERR

3, ADURESS ERROR
3,1 FIRST TIME = INCREMENT ADDRE
AND REPEAT THE READ,
3,2 SECOND SUCCESSIVE FAILURE -
PERMANENT AQDRESS EWRQR COUNT AN
ERRUR RETUKN,

4, CRECK WORD ERROR

4,1 FIRST TIME = INCREMENT THE C
ERROR COUNT AND SET THE RETRY FL
YCHECK WORD ERROR"™ AND GO YO 5,
4,2 SECNND SUCCESSIVE ERROR = IN
PERMANENT CHECK WORD ERROR COUNT
THE FATAL FLAG, PRINT "CHECK ®0
AND GO TC 5,

ARE
OR

aSt,

X 1S MADE,

KEMENT THE
ESSAGE

Y SEEKING
ATE),
UNT,

K RETURN,

5 ERROR COUNT

NCREMENT
DC A

ECK WORD
G, PRINT

REMENT THE
R AND SET
b ERROR"

ipuie  MAIN
21
22
a3
34
25
26
a7

5, CaTa ERROR

5,1 FIRSY TIME = SET TWE RETRY F

ERROR REPORT,
5,1,1 CHECK wWORD EKROR =
CRECK WORD ERROR COUNTER
THE CHECK wCRD & DATA ER
GC TC &,
£,1,2 NO CHECK wWORD ERRO
THe DATA ERROR COUNTEX A

5,2 SECOND SUCCESSIVE ERRUR = SE

FL&AG AND PRINY THE ERRDR REPONT,
5,2,1 CHECK WORD ERROR «
THE PERMANENT CHWECK wQRD
AND INCREMENY THE PERMAN
& DATA ERRGR CGUNTER, G
5.2,2 NO CHECK «0RD ERRQ
THE PERMANENY DATA ERROR
G0 10 6,

6, ENDING MEMORY ADORESS = INCREMENT T
COUNTER, PRINY TWE EKRDR MESSAGE, SET T
AND GC TO 7.

7. ENDING DISK ADDRESS » INCREMENT THE
COUNTER, PRINT TWE ERROR MESSAGE, SET 7
AND GO TO 8,

8, ND FURTHER CHECKS
8,1 RETRY SWITCH ON = PRINY "TRY
AND REPEAT THE TEST,
B,2 FATAL SWITCH ON = DO A ERRCR
8,3 NO SwITCHES ON = DO A NORMAL

AG AND PRINT

DECREMENT THE
AND INCREMENT
OR COUNTER,

= INCREMENT
0 G0 YO 6,
THE FATAL

DECREMENT
ERKOR COUNTER
NT CHECK WORD
10 6,
~ INCREMENT
COUNTER,

MISC ERROR
E FATAL FLAG,

ISC ERROR
E FATAL FLAG,

AGAINY

RETURN,
RETURN,




eyl  malnN i2a12 rmaIN

21 Ay erraE A32P2p UNTSK: 27¢@ FTHESE 4 LNCS ®UST STAY GGETHER
22 82 22247 sgieae Cleaa: (aev
a3 JDO NOT IASERT,LOC # 33 aa2S5e “pndewn 4o
24 JCONTAINS LIRT POINTEK 24 20251 #nr220 C20@: 2ne
5 waanee JLOC @ 25
26 POQARR ARTP6M DIKT 95 2¢2d2 4eraad CYLF: JBLK 4 JFROM CYLINDERS
A7 venany 2n102) INTERRUPT 37 2eeS6 Aapuas CYLT LJBLK 4 JTO CYLINDERS
@8 20002 AA20PY JMF 6,1 1STARY HERE, RUN ALL A8 P2262 #AVALA SEEXT! HBLK 12 JTOTAL SEEKS
29 Poarad 422513 JRAL 99 ?2272 2aPAP4 SEXER: LBLX 4 JTOTAL SEEK ERRORS
12 Pavrd 4u237y JMP eNyCOD JCHANGE CNTL ADDC S MANUALLY 13 22276 202018 wOSw: BLK e 1wORDS WRITTEN
11 2eadd 2ape29 [ 11 22126 202912 wDSR! .BLK 12 JWORDS READ
12 20226 AR2p44 JHF 657 12 83116 @A2du4 CWERI .BLX 4 J1CHECK wORD ERRORS
13 eeva? 20010e Clue: 1ee 13 28122 222224 C&ERP: ,BLX 4 JPERM CHECK WORD ERRDORS
14 14 20126 222024 ADDER: ,BLK 4 JADDRESS tRRORS
15 ween22 ,LCC 22 15 P@132 8RAAN4 PADER: ,BLK 4 JPERMANENT ADDR ERR
16 16 209L35 APAMA4 DATER: ,BLK 4 JOATA ERROURS
17 ¢@222 ppR®AY CRVSE 1 JUNIT 2 COCE 17 PRr142 Pe2PR4 CwDE!: «BLK 4 JCHK WD AND DATA ERROR
18 @ed23 agane? 2 1 1 18 22146 22034 CwDEPI ,BLK 4 JPERM CHK WD AND DATA ER COR
19 ¢ra24 anpees 4 1 2 19 @ri152 a0naee4 POER: LBLX 4 JPERMANENT DAYTA ERRORS
22 eewv2s svapte 1@ 1 3 20 22156 2@uenrda MISC: BLK 4 JMISC ERROQRS
24 21 P@162 220@@4 SKTMO: ,BLK 4 JSEEXK/RECAL TIMEDUTS,
22 PpR26 “4RRAAR UNTINS: @ 22 7?0166 2272224 RwTMOt ,HLK 4 JREAD/WRITE TYIMEOUTS,
23 aan27 Bénaen appee 23
24 220232 1pP00RR 1A22R0 24 QB172 420N KSW3 2 tHEADER SWITCH
2% P2n31 taneepp j4enza 25 eei73 vveeere CSIF3 4 JECMD STRING INTRP FLAG
26 2AA32 n4RAA@ UNTONT 4p@de 26 p@174 poeane UNITH [ JCURRENT DISK CRIVE UNIY
27 2023) ¥2n0208 2rage 27 20175 @AAAMA ROYUNT: @ JAVAILABLE UNLITS
28 PPR34 niaeRR 1ngne 28 29176 @eeoed ,ROYU: @
29 PAR3S undn2e 4000 29 29177 QAQemed RALL! 4 TRUN ALL MODE FLAG
e 3e 100 NOT INSERT,LOC 20@
31 n2eR4y WJLCC 4 3 11S OP SYS START
32 Ppray w24a22® FORTY: TYPE 32 2ve2ee JLCC 220
33 Per42 ABP64Y FXACD 33 22222 ¢R2n44 PROGB: JMP €8T
34 ePn4l Anp64dd FXADCe1 34 29201 "22pRAA RDOY 2 JREAD ONLY FLAG
35 apcds arada@ ST BEGIN 35 20222 A@AAR@ RETRY: @ JRETRY TEST FLAG
36 7AP45 PR143@ NEST EGGS 100 NOT INSERT,LOC ¢5 36 20223 grapan FATAL:D o JEATAL TEST RESULT FLAG
37 JCONTAINS EGGS POINTER 37 20204 222204 MODE! [ JB=RECAL, 1sSEEX, 2sREAD 3I=WRITE
38 38 2P2085 20n02@ LUPSW: @ JLCOP ON TEST SWITCH
39 eP2R6 3AAARY SSHWE ] JSEEK SWITCH
42 ee29? amn2a7 .
4%
42 #A210@ 220202 LHOD1 2 JLASY HEADeys 2,19,0R 2 ,
43 223211 euer14a LS: 14 ILAST SECTDRey) 6 OR 12
'Y



a1l

21
22
23
(]
as
a6
ar
an
a9
12
11
12
13
14
15
16
17
18
19
H{]
21
22
23
24
25

ev212

e2213
7a214
?2215
72216
217
pn220
221
ee222
70223
#2224
22225

2r226

ee227
2223
r22314
22232
2233
77234

JMAIN

agea23
epanal
CErL YY)
ware2s
arpayy
AR2033
area3y
PLEFYT)
nape6n
Aan6?
124352
2av313
2rp212
ann2ys
ana3zy
[LELRE]
an74aa
20034
877662
177627
260033
¥W77666
224576
vwanaen

C2=DRVS+}
C31 3
C4apRV5+2
C1A=DRVSe]
Ci17: 17
C33: 33
£37: 37
C4n: aQ
conm: 6@
C67: 67
STIME PYIME
€203,: 223,
c2121 212
€215: 21%
C3771 377

C4KSUNTUNS]
Cr42@: 7422
C{AX=lNTON®2
CSPy 77662
csPy1 177677
CWROL 62233
CSP3t 77666
ICALIB: CALIB
NAXRTN: @

lgoa14

31
32
23
24
38
26
3’
28
28
12

78235
ee236
ar237
eaz24z
¢m24y
2az42
20243
2p244
2a24)
rR246
ap247
2a252
22251
28252
22253
2254
20255
[l k41
[]-¥3-24
ng26n
22261
?g262
72263
20264
aR265
208266
2267
282782
2e27y
eez272
2@273
20274
ep2rs
20276
2p277
Falaa
232y
ae3o2
eal3es
22304
en3as
re3es
fa3a7
aa31a

JMAIN

inaece
APas55s
agnenn
faavae
Lkl d ddd
rpanea
zaamae
123436
vagera
n6R200
onrazy
aqaegeen
aradeq
aaaser
22ana
ap7922%
paeene
¥15432
815616
nazaan
2370229
ganene
daaeee
anp7e2t
214009
eoaens
Q@200
aezeen
2garon
anagege
eamape
222009
naemen
222033
nrapgne
2pasden
222009
ean4ep
na7429
aazapa
agpn2e
anagen
222208
Aeeeen

GMEGA:
IXLAY:
ISTaATS
54Va1
Savyt
Sav2s
SAv3t
KANDOM:
RELRANS
CNIODCH
LAST?
LINCT!
SEC1
SCt
HO13
Cal
TERMS
UBP1
CSBP1Y
VARSTS
VARED!
YARSP:
YARPT:
BUFF?t
CMEND:
SMAX L
EVOONTE
AECNTI
CWCNT:
DACNT:
RwRET !
DADATY
CFLG?
COSK1
cscte
FIRST:
uMSK1
HMSK 1
SMSK 1
LMSK
.SC1
RLUPS
ALLRET:
XXWRT?Z

@
L
@
2
[}
f
[
123436

2

NICC ¢
PRGEND

]

2

2

2

PRGEAD

2
UBUFF«UBUFF
CBUFF+CBUFF
VAR={
VARe{5,

2

2
PRGEND
i14p0e

VUDONYNVDER O
(7]

o w
m
o
—
td

400
7400
7409

LN

JSTATUS AT INTERRUPT
)SAVE aCe,1,2

JCURRENT RANDOM NUMBER

JPROGRAM END

JBYTE POINTER

JSTARTING SECTOR (POS)
1SECTOR CUUNT

JHEAD

JBEGINNING ADDRESS (VARI
1HOLDS TERMINATOR FLAG
JUNIT BYTE POINTYER

JCHD STRING BYTE POINTER
JVARIABLE DATA, SRY ALOR
l " " TABLE EN
] Ll 8 END MARK
IVAR POINTER

JDATA BUFFER SRT ADDR (C
1TOP OF USABLE CORE

tMAX SECTGR COUNT
JCYLINDERS, (@)EVEN, (15

JOATA ADDRESS (DISK ADDR
JEND CYL FLAG

JUNIT MASK 142 OR 4a2 O
JHEAD MASK 74@¢ OR {74¢@
JSECTOK MASK 740@ OR 349
Ju SECTORS MASK 74An QR
J4 SECTOR TRANSFERRED ON
JREPEAT TESY ADDRESS

IwRITe RETRY COUNTER,

BLE)

1

R

NSTANTY)

opod

TEST)

Q
CR 48¢

400
CHK WD ERR



a1y

2}
22
33
24
25
26
azr
aA
L]
12
i1
12
13
14
13
16
184
18
18
22
28
22
23
24
25
28
27
28
29
3z
31
32
33
34
33
36
37
3a
39
43
a4
42
43
44
45
46
47
43
49

22311
eeld12
72313
?n3ta
2n315
22316
22817
20322
PA32Y
22322
2323
ep324
?p325
23326
aasze?
2333
(4B R
an3de
er333
re2334
22335
7a33s
82337
ra3an
Z2n3dy
?ed3a?
P34l
gelad
22345
2348
PP347
ee35a
2235y
ra3de
2es353
°2354
2m355
an3se
er3s7
zalea
72364
2n362
P2363
”p364
22365
2al66
2367
72037
273714
20372
?2373
¢p3va

JMAIN

ABPP52
221377
ANab74
205425
EFLYVRE
244801
284075
LR TR
224043
AQ42026
234653
274735
233616
285435
225115
eas114
wa5237
ae1151
anL16y
agas64a
naAnTS
2AAT22
2a1o60
225312
223525
an31a6
fn2721
203461
aed127
223e61
223223
2214214
2a5042
ap3656
aa2264
n02874
eg2s572
ag1e57
225253
221436
239762
reAZRQ
aapern
ar1R2
ARRARRA
123456
anzaan
AUR672
423672
ve2a3ld
263277
aPr373

ICYLF:
Talis
IoLY:
158aC:
ISTAC:
IPDEC:
1Tacy
17213
IMESS:
ICRLF1
ISwHt
TGATMS
IKSSY
TINPS
IGENS
1CRK?
IVARY
ICLRB:
ISET:
IE-LE
IsYae:
INILS
waT1
1,0801
IRDAT:
IWNAT:
IGCS:
IRy
Ing
1s:
IRC?
1PS1
IHED?
ICSw:
ISCNTS
1Cs1t
14usT
IwT:
IRANS
1,65D:
ISu:
CYLNXT
NGBS
Cip2t
SYLHDI
JRANT
c2ann:
IFNUXS
NUCODS
ODEVICE:
MLt

CYLF
aLL
DLTYM
Sag
ST&C
FDEC
POCT
zoct
MESS
CRLF
SRK
GATM
HSS
INP

G

C
VAR, 2
CLRB
SETY
SM
STRe
INIL,
wAlLT
,DBD
RDATA
wDATA
GCS
JREAD
JWRITE
JSEEK
RECL
PS
KED
+CSw
SCANT
CMCST
QUEST
WalTey
RAN
.GSD
«SET
[

[

102

4

123456
202
Fx,4
DXCHG
33

MALT
JHP et

$BASE RANDCH NUMBER

JFATAL ERRCK,ACH
1ICONTAINS CaLL+t

ler1h
at
22
23
A4
as
35
a7
28
29
12
11
12
13
14

TMaIN
1101y
222022
"Er’?‘?l
APEA3I
A36312
2A8357
?46314
226315
23633 K
426317
ag632a
A06321
436322
an6326
426332
nRE327
Ae6325
26324
726323
226332
286333
226334
226335
226336
ap2359
ep6344
206345
¢p6346
286347
226352
236351
aas356
435313
200401

206361

SKkIPaMUve 2,¢,S8kP
IDxve2¢

I0x1=2214

.D5xP333

DOALL SJSR &IALL
RANDEJSR @IRAN
SavaCsJSk 8]1SaC
SEYaCuJSR #1STaAC
TYPDEC=JSR #1PCEC
TYPAC18JSR 6ITACH
TYPZ1=JSR #1721

MESSAGE=JSh S#IMESS

PCRLF=JSR 61CRLF
INPLTEJSK @IINP
CHECK=JSR #1CHK
GEN=JSR SIGEN
GETPAR®JSR @IKHSS
GETATHEJSR PIGATM
SEARCHEJSR #]ISRNK
CLRRB3JSR #ICLRB
SETPaJSR @ISET
SMEMZJSR #ISM
SETR=JSK #1578
INITEaJSR SINIL
PSTAT3JNP 8IPS
READsJSR #IR
WRITE=JSR #1w
SEEXsJSR 61§
RECALaJSR #IRC
CXSwsJSR #1CSw
READER3IJSR #IHED
INTWTRJSR #INT
OELAYaJSR eIDLY
NOPzady

SETU®JSR 8ISy

$LC FOLLOYING RQUTINE FO
JGENERATE RANOCM & IN AC
1SAVE ACP,1,2

IRESTORE AC2,1,2

PTYPE (4C1) IN DECIMAL
ITYPE (ACt1) IN QCTAL
JTYPE (AC1) IN OCTAL, SU
JTYPE FOLLOWING MESSAGE
$TYPE CR=LF

IGET A LINE OF INPUT
JICHECKX Ati OF DATA BUFFE
JGENERATE DATA BUFFER
JGET HEAD-SECTw® SECT FR
JGET NAME CR & FROM INPU
JSEARCH FOLLOWING TABLE
1CLEAR READ BUFFER

JSET DISK PARAMETERS
JSIZE MEMORY

JSET TIME BASE
JINITIALIZE ERROR COUNTE
JPRINT STATUS

JOCISK READ 8 CMECK DATA
JIGENERATE DATA AND WRITE
PSEEX NEW CYLINDER
JRECALIBRATE

JCHECK CONSCLE SWITCHES
$PRINT ERRCR MESSAGE HEA
JINTERRUPT wAIT ROUTINE
1% MS DELAY IS IN LOC CE

JSET READY UNITS

ALL KDY UNITS

P LEAC 'S
N ASCII

M OINPUY LINE
LINE
OR MATCHK ON ALY

S ETC,

018K

AYey,

s :

W



X1 3%

41
a2
23
ne
1]
a8
237
a8
as
10
{1
12
13
14
15
18
17
18
ie

eesen
rebey
Pesaz
PS03
[4.E10 )
eesns
reses
eesar7
2e51n
Ze51y
ensi12
2e513
2e514

JMAIN

»epsae

An4aaLs
[4: XX 3%
204413
enddy2
nes3re
ARR4T 4
wadaar
enadps
@za4ps
Ap4424
2dn44ny
eRr4dn2
anasny

BEGIN?

WRALS

A R R S R R R R R I
STARTING ADDRESSES

LA AR A e N N X S SR A L]

(X3

LLCOC ban

JSR
JSk
JSR
JS8R
JSR
JMF
JSR
JSR
JSR
JSR
JSR
JSK
JSR

§TRYT
STRTY
STRY
STRT
S IFNGK
STRC
STRT
STRY
STRY
STRT
STRT
STRT
STRT

IRELIABILITY YEST, AlLL C
I " EVEN
[ # 00D

1DISK ADDKESS TEST

INOT USED.,.

JCDMMAND STRING INTERPRE
JONES TEST

JZERDS TEST

1i1011@ YESY

IFLOATING ONES TEST
tFLOATING ZEROS TEST
JRUN ALL

}SEEX EXERCISER

el
v
s

ko

ER

iep1s

3}
22
23
24
23
a6
24
(.1
a9

20545
?e516
20517
vn%22
0821
2ns22
70523
ea524
eps28
20526
ags527
20530
rAS3g
2e532
2@533
2p534
o535
ep336
2a537
ees4p
ees541
20542
an543
2@544
20545
ves4s
nas4ay
ee550
eRa55¢
70552
eR553
22554
22555
2556
ens5d?
20569
ELT-3Y
en562
0553
en554
RP56S
ea56h

JMAIN

wanlaen
{16émp
054517
w6322
296321
06437
wa24372
ptdze
aes322
wasldaey
AR6446
ne3nr7
LR Y]
»was33s
#as37y
RE6336
nasl3ey
126400
ie122%
nepand
181224
125148
1251490
{25300
néadnt
062677
226360
an6322
npey2t
AnE3I45
286312
gaessy
963511
enazzry
26m2141
263517
[LUv a4
a6a217”
¥20435
232452
{1329
agdrane

STRT1

RETRTS

RS3:

P R T R R I R R A R B

v INITIALIZATION

R R R R e T A R R PR X2 ]

LDA g,FIRST
SUR €,3

STA 3, INDEX
PCRLF
MESSAGE
M5G77

LDA {,DEVICE
TYPZY

PCRLF
MESSAGE
MSG78

HALT

SHMEM

St78

JBR mL
INITE

SETU

SUB 1,1
MOVZIR 2,8,5NR
JMP RS3
MOVZIR 9,8,S5ZR
MOVOL 1,8
MOVOL 1,1
MOVS 1,1
STA 1,LM8K
ICRSY

JSR 81,680
PCRLF
MESSAGE
MsG7e

DoaLy

Tus

SKPBZ TTO
JHP =t
NICC TTO
S§XPBZ LPTY
JHP L=t
NICC LPTY
LOA 2,5TR,2
LDA 2,INDEX
ADC 9,2

JMP &1, 2

JINITIALTIZATION, ALL

1PRINT PRESENT DEV CODE

JPRINT "SET SWITCHES®

PSIZE MEMORY
1SET TIME PaSE

JERROR RTN FROM TIME INI 1ALIZE,

JINITIALIZE BUFFERS, COU TERS,

FSET READY UNITS
FACMEREADY UNIT PATTERM

JUNIT @ ONLY

JUNIT 2 OR 3 MASKRJ
JUNIT MASK®{
JUNIT MASK

IND, GET IT

JHTESTING UNIT ®

JITYPE UNIT NUMBERS
IWAIT FOR 77D

170 FINISKH

1CLEAR DGNE

160 Y0 17 U!

ETC,



ier19

at
22
23
74
2%
a6
a7
28
e
12
1
12
13
14
i5
16
17
18
19

ep567
PRSI
eas71
2pb572
?a573
2nd7a
eas7y
22876
ges577
rasAn

vaea
resa2
[4°2-F 0]
r2624
F2ubRS
a2606
ansa7
dd- 3%
an6iy
en6i2
2813
eeb14
er6Ls
an616
ees17

eesza
va62y
2p622
623
?p624
ze625
205626
20627
2630
20631
er632
20633
?A634
PA63S
PrR838

MAIN

2544402
r2n174
a24217
123000
ELLER R
22pand
PELT.XE
202431
A0 erp
LEELLY

wr6d22
706324
ne6ay7
724372
vae3zn
vwas322
an63214
Pu54a4b
A63a77
06334
L LRRE]
aMa373
206336
426360
gneaeg7

nRRE2D
we15y7?
ar1543
nay514
pR2pRy
weReT2
Be2574
2a2ees
wezear
eez011
en2e1d
LEFEEE]
wRi74n
20177y
Apanen

TUN:

TUNRET:
COMAS

$TRC1

]
'
'

STR,23

JCMD:

INDEX:

STA 3, TUNRET
LDA @,UNIT
Lba {,C6R
ADL 1,0

JSR @FORTY
LD4& e,C0Ma
JSK SFOKTY
JHP BTUNKET
[}

PTYPE UNIT NUMBEKR
1FOLLOWED BY & ", ¥

JLOMMAND STRING INTERPRETER DOES NOT REQ IRE
INORMAL INITIALIZATION,

PCRLF

MESSAGE JPRINT PRESENT DEVICE CO E
MSG77

LOA 1,DEVICE

TYRZ)

PCRLF

MESSAGE

M5G78

HALT

SMEM JSIZE MEMORY

SETB $JSET TIME BASE

JOR KL JERROR RTN FROM TIME INI TALIZE,
INITE JINITIALIZE BUFFERS ETC,
J5K ¢1,GSO 1SET LAST READ/SECYOR

JMP 8, CMD 10ISPATCH TC ROUTINE

LR R T T T )
“ee DISPATCRKR TABLE TO PROGRAMS

PR R R T T T S T X T R

.
RELALL JRELIABILITY TEST, alLL C t
RELEV ! " EVEN
RELOD 7 " [ehl}

DATR JDISK ADDRESS TESY

Fx,a INDT USED

cMDST JCOMMAND STRING INTERPRE ER
D&Yy JONES TESY

pate JIEROS TEST

DATP 1112118 PATTERN

DATF Y 1FLOAT ONE

DATFe® 1FLOAT ZERD

RUNALL JRUN ALL PARTS

DaxsKk 1SEEX EXERCISER

@

jeeaa

LAY
a2
23
Q4
@5
26
27
2R
289
1e
11
12
1
14
13
16
194

eRs37
vaede

ensay
er642

22643
p2bad
22648
LR
ep64r
22550
e@a65¢
wes52
(&L ER
ee654
a8655
?e656
20657
sassa
PP661
28862
ee663
2664
20865
22656
29667
20677
wa67¢
2ps72
fe673

z2674

HAIN

wanpen CSP23
160237 CIOMSK:

2035655 ,LST:
AAA5{E LSTY:

102424 FXADD:
na2nzie
aap772
Adnr7r4
Rear7t Fx, 22
221470
{p74ne
¥34231
136494

AR 426
Q2a4y7
1234020
v24760
{23ap0
rayan
151420 FX,3:
234756
156404
senrs2
224214
R24789
1areen
44276
A63077 FX, 41
aeazr7ry

177737 M4t

¢
160037
Jew
Joew
H14ADE
STKY

JCRANGE 1/0

SUB 2,¢,SKP
LO& ,Ca0
ST4 @,CSP2
LDa 2,,L8Tt
LD 1,CI0MSK
Los e,82,2
AND 2,1

LD& 3,CuRD
SUB 1,3,82R
JMP FX,3
LDA 1,¥41
AND 1,0

LDA §,CSP2
A0 1,0

sTa ¢,8,2
INC 2,2

LDA 3,,LST
SUB 2,3,SIR
IJMP FX,2
LD4 2,C33
LOA §,CSP2
ADC g,

ST4 §,CDSK
HALY

JHP =t

=41

R A A N R R R R R R 2]

INITIALIZAYION .
SUBROUTINES e

R e A O R R AR R

AQDRESS TO 33 GR 73

JMAKE IT 33
JHAKE 1T 73

JPOINTER IN MEMQRY
FINST MaSK
JGET A wORD

$1S IT AN I/0 33 DR 73 7
INO

FMASK

JGET KID OF AIT 14

JMAKE ADDR 33 OR 73
JADDR CHANGED

I MORE
1SET (CDSK) TO
JEGUAL THE DEVICE ADDR

PALL DONE,RESTARY THE PR GRAM

e

et Y

s



L.LF3

el
22
3
24
23
es
L}
CL]
(.1
10
111
12
13
14
15

JMAIN
2875 254424 STBM
#2676 R62677

ees8yy @29421

egrea 24may

serayl 232233

2R722 151224

20783 ¢8A4l)

?@724 20622}

2785 125@18

2e7es 220406

20727 246233

2arie 86236

2A714 125818

Q9712 22402

28713 vRe4a3

P2714 234405 8TByL
83715 @21400

@718 234403 STB24
22747 fel4det

2AY22 231021 IRUPI
22725 aamapee SVSTB:
28722 238311 INIL,t
28723 224227

28724 182420

2725 e4i2ee

22726 15428

28727 132414

enr3e 228775

28731 242177

22732 822410

22733 242410

20734 B2o4t@

22735 243299

28736 320423

28737 Qadg244

20742 sel42e

22741 123456

20742 PA1758 INILA:
208743 281758

@n744 2P2044 REST:

JFIND COMPUTER TIME BASE

ST4 3,S5vsTB
IORST

LDs B, IRUP
$TA 2,1

LDA 2,#ICALIB
MOV 2,2,81R

$SKP TME TIMER IF CALIB
PHAS BEEN LOADED,

JMP STB2

JSR #STIME JRUN PROCESSOR TIMER,

MOV® 1,1,8NR JCKN COUNT LOADED,

JMP STBY JERROR IN TIMING ROUTIMNE

STA |,81CALLB JSTORE COUNT IN CALIB,

JSR AIXLAY JINIT THE CELAY SUBR,

MOVH 1,1,3NR IVERIFY SUBR, 18 SETUP,

JMP §TB1Y }WERK IS NOT LOADED W/ MS COUNT,
JMP §T1B2

LDA 3,8vsT8

JMP 3,3 TERR IN TIME INIT, RTN T CALL*1,
LOA 3,5vSTR JOTHERNWISE

JMP 1LY JRETURN YO CALLe2,

INTERRUPT

@

JCLEAR ERROR COUNTERS ETC,

LDA 2,ICYLF
LDA §,SShey
SuB 2,8

8Ta ¢2,2,2
INC 2,2

Suss t,2,SIR
JMP =3

STa e ,RALL
LDA 2,INILR
STA B,0INILA«q
LOA 2,REST
$TA ¢,PROGR
LOA 8,,¢3
$STA @,RANDOM
JHP 2,3
123456

1rea,

CRALL

JMP ST

JLOAD # LOOPS OF
JRELIAB, COUNTER

en74s
eav48
a7 47
-3 24T
[-1.24-3%
aars2
nQ733
22754
eryss
(12411
20737
eareée
2R76)

epre2
aa7863
(124 7}
ee765s
207686
earey
eer’e
eerrt
eerre
28773
774
ear7rs
22776
ee777
21822
2122t
e{802
eieal
21024
niees
21226
a1eay
a121e
2121t
a1a12
o124y
o114
210815
21216
21817
ri{02e

234414 SETU,1

221226
n83833
R2e247
281333
325248
Q64433
1234353
200776
286313
LLYTRE]
aB2404
LLLLTT]

2544386
222213
240173
206312
8ne7 48
286313
202312
862433
282877
126408
101300
191200
1e1208
121208
121200
125100
101220
125120
101209
125100
191202
125120
044178
125804
222406
¢08322
206321
205711
263077
eravaa
agenae

oRETE

«S3ETI

LSRET:

PFIND AVAILABLE DISK DRIVE UNITS

STA 3, RET
LDA B,UNTINS,2
0GC @,,DSkP
LO04 @,Ci002
DOAP 2, ,0SKP
LOA §,UNTSK,2
DIa e,,DSkP
AND 1,@,8NR

JSELECT THE UNIT
JIEEX 2

IWAIT FOR UNIT TO
J1BEGIN SEEKING

INP =2
DELAY JWAIT 13 MS

13, JTIME CONSTANY FOR DELAY SUBR,
JHP 8, RET

)

JSET READY UNITS

STA 3, ,SRET

LDa 2,C1?7 JFAKE ALL UNITS AvVAILABL
8TA 2,RDYUNT

DOALL PCHECK ALL TO SEE

SETU, pPNHICH ARE THERE

DELAY

288, JWAIT 288 MILLISECS,

0I1A @,,08xP
JORS?T

SUB §,t
MOVS 0,2
MOVR Q@,2
MOVR 2,0
MOVR 2,8
MOVR 2,0
MOVL 1,1
MOVR 3,8
MOVL 1,1
MOVR 2,8
MOVL §,1
MOVR 2,0
MOVL §,1
STA 1,RDYUNT
MOV 1,1,SIR

JREAD STATUS
JRELEASE THE ADAPTER

)4 SEEX DONE INDICATES
1A READY UMNIT

JMP 9, SRET 1DONE

PCRLF INONE READY
MESSAGE

MSG16 pUND READY UNITS™
HALT

JHP L SETey

(]



lae23

3
a2
23
g4
2%
28
(24
28
29
ie
11
12
13
14
15
16
17
18
19
28
21
22
23
24
s
26
a7
28
29
39

vi1e21
eie22
21323
?1024é
(3% E]
e1e26
e1a27
e1ede
e1ady
Piad2
n1233
eLreds
"1038
21236
e1237
flode
a1mdy
nieae
?1043
p1e4d4
f1243
eir4a6
oted7
ejasa

MAIN

254243 INTER:
ne6d3i1d
e655477
44424
2308372
132415
aamée22
CALLFE]
132415
22445
234248
13720
954421
n63220
2086322
206321
nasesy
w24406
006320
2e6318
834243
eee177
aazoen
PeeRap Sa1

FER AR FE PP AR A E I TN CEC AR NI P E R C R P RO E PR GO RE e Ak

ree INTERRUPT SERVICING

BREPC R PR T AR AT E NG H LRGP E O PRI I CI NP PO ERERT SO RS

STA 3,84V
SAVAC

INTA

ST4 1,50

LDA 2,DEVICE
su8a 1,2,8NR
JMP INT, 1t
LDA 2,C10
SUBW 1,2,SNR
JMP ITTI

LDA J,CNIOC
ADD 1,3

ST4 3, ,+1
NICC 9

PCRLF
MESSAGE

MSGY

LDA ¢,80
TYPZY

SETAC

LDA 3,SavVy
INTEN

JMP e0

[

JWHO DID 172727

JOISK PACK INTERRUPT

ITTI INTERRUPT
PSOMECONE ELSE

)DEV ADDR ADDED OYNAMICA LY

1INTERRUPT FROM DEVICE

JRETURN

18024

24
22
23
24
25
268
[:24
28
29

e1?Sy
21052
71053
a1ade
[AV-EL

e1eS6

LRY.3-24
21060
21e6¢
n1262
21063
01864
nLess

a1e68
21267
[ 2824
aiery
eier2
e1e7d
p1er4
e1e7s
e10e7s

JMAIN

260633
f40237
230174
210421
882420

a22000

220417
Q43408
126499
v54413
60177
206313
[L-LLLEY

260277
262877
206351
296322
206324
006245
232421
aeeane
Qa3r2e

INT, 13

MSKBS:

WAITS

WAITY:

WTIRETS
WAYXX T

JDISX PACX INTERRUPT

DIAC ©,,08kP
STA 2, ISTAT JSAVE FOR ALL TO USE
LDA 2, UNIT

187 wTRET

JHP OWTRET

2202

JwAIT FOR INTERRUPT
JRUN TIMER YO PREVENT HANGUP

LDA B,wAYXX JwAIT=1 IS NORMAL ENTR T WAIT SUBR,
STA @,walTy JWAIT TIME IS IN ACQ BEF RE JSR,
SuB 1,1

STA 3, ®TRET

INTEN JENABLE INTERRUPTS

DELAY

1

INTDS JTIMEOUT, DISABLE INTER,

I0RST JCLEAR ADAPYER FDR 2ND C MNP,
HEADER JPRINT

PCRLF JERROR MESSAGE

MESSAGE

MSGS9 J"INTERRUPY TIMEQUT"

JMP PWTIRETY JERRDR RETURN (+1)

]

2¢e8,



iee2s

a1
a2
a3
[ 1]
a3
[1]
ar
28
29
1@
1
12
13
14
13
16
17
18
19
2@
21
22
23
24
25
28
27
28
29
3e
31
32
33
34
35
36
37
38
39
40
41
42
43
44
435
48
47
48
49
30
51
52
33
54
55
b1
57
58

e1er7
21102
21191
n11e2
21103
r1124
21123
71106
e1127
e1tte
21111
eft12
21113
ri1id
21113
[ ARRY]
21117
21120
2{t2}
21122
21123
21124
g1123
21126
[28%24
21430
2113t
21132
f1133
21134
1135
21136
1137
81142
114y
21142
21143
r1iaa
1145
21146
e1147
®115n

21151
21152
e1453
21154
71155
?1156
21157
71160
711861
r1162

JMAIN

p6@221@
222173
101004
222334
820267
tete0s
72Pad4
v20274
131225
280433
906322
896322
fa2e174
240433
329307
242432
“amsSda
240021
22222
1et0e8
LYY
Q40403
e22@24
2404233
np6322
266321
ageeen
gasyL2
pe2e22
26380
paer b4
260218
22n410
240174
a2nae7
240307
#B6315
834243
nény?7
An2ezn
weanna
aacece

122420
a3g264
#24252
12532
147320
LR T
131400
132414
202775
a21420

ITT1

ITT .48

ITT,28

I, 3

177,43

177,58

Savuys
SAVA:

CLRA:

JTELETYPE INTERRUPY

NIOC TTI JXNOCK DOWN THE TT1 FLAG
LOA @8,CSIF 1CS1 FLAG (SA 5a5)

MOV 2,2,82R

JMP #1CSI IRETURN TO CS1

LOA 2,EVODN 11F TwQ COMPUTERS
MOV 2,@,5NR JONLY PRINY DURING
JHP L e4 JREAD OR WRIYE

LDA 2,M0DE
MOVIR 2,8,SNR
JMP ITT.5
PERLF

PCRLF

LDA 2,UNIT
STA 2,5AVD
LOA 2,ALLRET
STA 2,5ava
LDA 2,P0Twy
ST4s g,1Dx1¢
LDs 2,f10x1
MOV @,0,5NR
JMP ITT, 4

STA @,ITT,2
LDA &,#10X}
STa B,177,3
PCRLF

MESSAGE

@ JTITLE

DOaLL JPRINT FOR ALL RODY UNITS
JPRINT ROUTINE ADDRESS
1QUIT IF KEY STRUCK

14 SEEK DR RECAL

ISAVE ALL RETURN

I1PRINT TABLE

1END TABLE, DONE,

]

SKPDN TTI
JHMP ITT,1
NICC TTI

Loa 7,8AVU
STA @,UNIT
LDA @,5Ava
STA @,ALLRET
SETAC JIRESTORE AC!S
L04 3,Sav3

INTEN

JMP 6@

4

[}

JRESTORE UNIT «

JRESTORE ALL RETURN

JCLEAR READ BUFFER

suB 7,0

LDA 2,BUFF
LDA 1,SC
MOVS 1,1

A0D 2,1

ST 8,0,2
INC 2,2

SURN 1,2,5ZK
NP e3

JHP 2,3

JCLEAR READ BUFFER
JSPACE TO ZEROS

|8e26

21
22
23
04
(1]
.1
[24
28
29

21183
n1164
21163
21166
21167
eyt7e
aL171
r1L72
81173
81174
2i17s
21176
1177
ri2ee
2129
ej2e2
21203
e1ee4
[3%1.L
21206
e1297
ej21e
at211
eta12
21243
21214
e1218
21216

ey217
21222
e1221
81222
21223
81224
21225
81226
a1227
21234
84231
21232
71233
21234
21233
21238
21237
f1240

JMAIN

254465 SETH

2302174
n2a232
2402303
a)426¢6
116433
opn4te
{ea4a0
824213
1erane
221228
{ereaQ
p2e231
183120
183120
107392
320253
1a13e@
1a7een
2672383
262433
122413
dpeapé
206314
vn6322
PA6321
2p6182
202412

n24234
n66A33
261433
19684153
2024253
206314
28322
ReE321
LIA-BE-.]
006321
206160
e86322
2A6321
205144
#2424
206317
285321
Pas147

SET11t

SET2t

ISET PARAMETERS

STA 3,SERET
LDA 2,UNIT
LOA ¢,SC

$Ta 2,,5C

LOA 3,5hAX
SUBZM 8,3, SNC
JMP 5,1

NEG
LOa
AND

LDA 2,RD
MOVS 0,0

ADD o,

pocc 1,,.08kP
DIC ¢,,0SkP
SyBs {,@,SNR
JMP SETY
SAVAC

PCRLF
MESSAGE
MSG53

JMP SET2

LDA 1,04
DOB 1, ,DSKP
blv &,,DSKP
SUBM 9,1,5NR
JMP #SERETY
SAVAC

PCRLF
MESSAGE
MSGS54
MESSAGE
M3658

PCRLF
MESSAGE
MSGHSY

LDa 1,54v)
TYPACY
MESSAGE
MSGH2

JSETUP DISK CONTROL
JFOR CURRENT INSTRUCTION

tMAX # SECT DUE TO MEM § 2E
PMEMORY TOO SMALL

ICA-NEAD=SECTOR
JSECTOR COUNT

JFIRST SECTYOR

JLOAD UNITeREAD=SECT=CNT
IREAD IT BaCK
JCHECK

JLCAD ERROR

snpoc®

SLOAD CURRENT ADDRESS
TREAD 1T BACK
JCHECK

1L0AD ERROR

o8

J"LOAD ERRQR"

16000

18AD




13227

2t
22
a3
24
Lb]
L}
Q7
28
a9
12
11
12
13
14
13
18
17
18

71244
{242
21243
w1244
P1245
P1246
nieay
71252

21251
¢1252
#1253
?1254
P1253
21256
#1257
21260
21281
7”262

¥1263
21264
?1265
21266
1287
1272
21271
e1272
”1273
n1274
21275
r1278
21277
#13e2
21321
213e2
213e3
21324
21303
21306
21327
1312
21311
w132
213143
21314
?1315
21316
21317
71322
21321
21322
?1323
¢1324

JMAIN

424247
nwas317
23a174
411156
ANEIS2
QA7 48
282421
2ap202

226314
736322
226321
An61A2
w24242
ene3a2n
226321
206115
263277
2207772

221283
285687
281325
ges7e2
221335
np5673
201331
a93773
231340
AB6ARS
221345
296242
21334
2p6052
221356
206014
an133a
2086226
221382
a06064
wo13se
ea6211
281362
nB6247
wei3ss
26263
8g137e
228222
@21364
206373
791372
206406
LRI
dJndeer

SERET:

S,1:

POT:

LDa §,S4ave
TYFACY

LDA Z,UNIT
187 ~I8C,2
CKSw

JMP SET+1
JMP BSERET
Q

Savac
PCKLF
MESSAGE
MS§G3S

LD4& §,Save
TYPZ1
MESSAGE
M8G4Q

HALT

JHP el

JPRINT TABLE

.
MSG13
PHCR
MSG15
PTSEK
M5G14
PSKER
MS8G25
PTww
MSG26
PTWR
MS5G28
PTAER
MSG3IL
PYF4E
MSG27
PTCwE
MSG28
PTCWP
M§G3Y
PTDER
MSGEYL
PTPDE
MSGSES
PTCwWD
MSGES
PTIPCx
M5G682
PTMS
MSG72
PSKYC
M§5G73
PRWYC
]

JCOUNT AS A MISC ERROR

JCHECK SwWITCHES

J"MEM TOD SMALL

1SECTORS,

RESTARY

len28

*1325
71328
*1327
ai332

713314
21332
¢1333
n1334

21335
21338
21337

e1340
21341
21342
21343
21344

21345
21346
21347

2135e
81351

21352
21353

21354
213535

21356
21337

21362
21361

21362
21363

01364
21365

251366
213867

2137
21371

e1372
71373

21374
21375
21376

SMAIN

25445
A24174
22632¢
"A2446

325p72
54444
226316
202442

225262
031266
ARQ42Y

25876
astge2
254434
26349
2432

225126
231112
aaerr3

©?25116
2ng764

@25122
820757

2251286
?Ra75s

225132
2207353

325136
220751

025152
aper 4y

#2556
200745

225142
222743

225148
geev4t

225162
een737

©¥25166
292735
eepeee

PHDR:

PSKER1
PS, 11

PTSEK:

PTwWt

PT, 11

PTWRI

PTCWE:

PTCwWP:

PTAER!

PTPAE:

PTDER:

PTPDE:

PTMS}

PTICwD:

PTPCw:

PSKTO!

PRWTO?

TRET:

ST
Lbs

3, TRET
1,UNIT

TYPZ1Y

JMp

LDA
§Ta

STRET

1,SEKER,2
3, TRET

TYPGEL

JHP

LDa
LDa
JHP

(D4
LDa
§Ta
JSR
JMP

LDa
LOA
INP

Lo&
Inp

LDA
JMP

LDaA
JMP

LDa
Jup

LDA
Jnp

LDA
Jnp

LO&
JMp

LD&
INP

LDa
JMP

LDa
JMP

LDa
JHP
2

OTREY

{)SEEKT,2
2,SEEKT+4,2
PT.1

1,%DSw,2
2,wD5n+4,2
3,TRET
#1,0B0
#TREY

{,WDSR, 2
2,%DSRe4,2
PY.1

1,ChER,2
PS,t

{1, CHERP,2
PS,.1

1, ADDER, 2
FS,1

{,PADER,2
FS,1

1,0ATER,2
PS,1

1,PDER,2
PS,1

1,M15C,2
PS5,

1,Cw0DE,2
PS,1

1,CWDEP,2
PS,1

1,8KTMO, 2
PS.1

1 RaTMO, 2
PS,1

JPRINT

1PRINTY

JPRINT

IPRINT

JPRINT

JIPRINT

IPRINT

JPRINT

JIPRINT

1PRINT

JRRINT

JPRINT

JPRINT

HEADEX NUMBER

& SEEK ERRQORS

# SEEKS

wWORDS WRIYTEN

WORDS READ

CHECK WORD ERRORS

PERM CHK WD ERRS

ADDRESS ERRORS

PERM ADDR ERRS

DATA ERRORS

PERM DATA ERRS

# MISC ERRORS

# CHK WD AND

J10ATA ERRQRS,

JPRINT

4 PEXM CWECK WORD

JAND DATA ERROQORS

JPRINT
JRECAL

JPRINT

*# OF SEEK AND
ERRORS,

% OF READ/WRITE

JTIMEQUTS,



lee29

e1
a2
23
24
23
26
-4
(1]
89
12
11
12
13

21377
eL482
2142}
21422
r1423
21404
@145
21406
21497
21412
21411
21442
71413
21414
21413
21416
{417
21429

21421
Q1422
21423
21424
21425
21426
ey427

21430
P1431
21432
21433
e1434
21435

JMAIN

254307
1@2402
242174
234327
23e174
a21eg22
Q24475
123414
Qar420
eeedal
agese
21174
228174
a24224
122414
282763
aLe3ar
re23e7

296351
e@6322
224237
226317
2e6321
885635
2802273

gpeene
eapoe?
apre2e
gapaze
aaraae
raeede

ALL?

AlLL,1t

PS1

EGGS3

JEXECUTE THE ROUTINE POINTED TO BY
)THE wORO FOLLOWING THE CALL, DO YO
JONCE FOR EACH ACTIVE UNIT

STA 3, ALLRET
SUB €,2

STA 2,UNIT
LO& 3, ALLRET
LDA 2,UNIT
LUa 2,0RVS,2
LDA t,RDYUNY
AND% {,9,SIR
JSR 62,3

JMP L ed

JHP el

182 UNIT

LDA €,UNIT
LOA 1,C4
SUB~ {,8,SIR
JHP ALL.!
ISZ ALLRET
JMP @ALLRET

T1PRINT STATUS

HEADER
PCRLF

LDA 1,ISTAT
TYPACY
MESSAGE
MSGY

JHP BRWRET

9 PO en

100 IT FOR TKWIS UNIT
JIGNORE RETURNey,+2 ROUT §

1* = ENDING STATUS™

JREN FLAG

JOEVICE COCE THIS RUN
INCT USED

$% OF PASSES THIS RuN
JRETURN ADDRESS
PSWITCH REGISTER

21436
21437
21442
21441
21442
21443
21444
D1443
Q1448
el1a47
214390
21454
1452
21453
21454
21453
21456
21457
21460
21461
21482
31463

2MAIN

854423 ,GS5D!¢
pR8322
888324
866324
286328
822256
8230445
206324
1e50082
e6323
8814684
200440
221¢11 FDS,21
248211
g218e8
740212
221013
240322
eg21g21
242303
@242
eggere FOSRET:

JASK FOR DISX SIZE

$Ta 3,FDSRETY

PIRLF

MESSAGE

H3G69 JUTYPE THE NUMBER OF DIS
INPUT FMAIT FOR INPUT

uBP pBYTS POINTER

JMP ,GSDY pHCR" ONLY IS ERROR
GETATHM JGET THE NUMBER

MOV 2,8

SEARCH 115 NUMBER 2,4,10 OR 28
HNUM JTABLE ADDRESS

JMP ,G8DY IND U

LDA 2,SMXaHNUN,2

8TA 8,LS JLAST SECYORet

LDA @, HMX~HNUK,2

5Ya 2,LHD JLAST READe!

LDA 2,MS1=HNUM,2JREAD MASK

ST4 8,KMBK

LD4 B,XS2vHNUM,2)SECTOR MABK

STA g,8M5K

JMP #FOSRET

2

SURFACES "



1Ay a1 GHLIN 10R32 JMAIN

a1 ai
B2 v1ébe 20aR02 RNUME 2 JCARTRINDGE ‘aé H PR R AR R ST R E R RN AR P R AN P H G SRR G PP E NI TR Y RREet D
a3 P16 ageatp 12 12311 23 1 v DISx RELIABILITY TEST srevse
84 31466 222220 20 12314 24 ? A E Rt R F PR ISP AT N TSN IR PR RE N O ST SR BT dw
A5 21467 ceaged 4 ] 25
26 e147¢ anaear [ @6 21514 12262{ RELOD: SUBIR €,2,SKP  JUSE 0DD CYLINDERS
e7 @7 21515 122520 RELEV: SURZL 2,9 JUSE EVEN CYLINDERS
28 21471 MAPRP2 MMX: 2 JICARTRIDGE 28 21516 101901 MOV g,2,8xP
89 21472 228012 10, 12311¢ @9 21517 1p24¢p RELALL: SUR 2,2 JUSE ALL CYLINDERS
18 21473 PP2B24 20, 12314 10 2152n @4p267 STa 2,EVODN
11 #1474 pReras a ’ 11 21521 022357 LDA €, 1RAN JSET FOR RANDOM DATA
12 12 21522 #a234% STA 2,81RDAT
13 21475 dvee1d SMx: 12, 13 21523 @42342 STA @,8IwDaAT
14 01476 2ovaes 6 14 g1524 ¢20264 LD& ¢,BUFF JMEM ADDR, CONST
15 #1477 apanid 12, 15 61523 242254 STA ¢,CA
18 21540 2pAR14 12, 16 #1526 B2A222 LDa 2,C203,
17 17 71527 p42a5a6 STA @,RATID JRATIO OF REL LOOPS TO E CW SEEK TEST
18 21541 @224pp MSy: age JHEAD MASKS 18
19 21302 vprdea 7400 19
2% w1523 17420 1740¢ 29 81538 206357 REL,1: RAND JGET RANDOM UNIT #
21 21324 221422 14en 21 21533 @3a3nt LOA 2,UMSK JUNIT SIZE MASK
22 22 21532 113788 ANDS @,2
23 213525 p@74ed MS2: 7409 JSECTOR MASKS 23 21533 2210222 LDA B,0RVS,2
24 21506 P34y ' 3ae0 24 71534 24175 LDA {,RDYUNT JUNIT READY ?
23 21597 eav4ed Yéze 25 21535 123405 AND {,2,SNR
28 21319 2@7420 7409 26 21536 @@B7Y2 JMP REL, 1 IND, TRY AGAIN
27 27 91537 50174 STA 2,UNIT
28 91511 #06321 ,GSD1: MESSAGE JERROR 28
29 21512 006124 MSG43 j on=2et 29 21540 Q@357 REL,2: RAND JGET RANDOM HEAD ¥
32 21513 eeara4 JMP ,GSDey 32 21541 824302 LDA §,HMSX IHEAD SIZE MASK
34 21542 (23720 ANDS 1{,@
32 21543 024218 LDA §,LHD JHEAD % OK 2
33 21564 106437 SUBZ4 ¢,1,SBN
34 21545 022773 JMP REL,2 1TGO LARGE, TRY AGAIN
35 21546 242253 STA 2,HD

37 34547 @@6337 REL,3: RAND JGET RANDOM STARTING SEC OR

38 21550 024303 LDA §,SMSK JSECTOR SIZE MASK

39 21551 123700 ANDS 1,0

49 21552 Q24211 LDA 1,LS ISECT & 0K ?

41 21553 196437 SUBZx 2,1,SBN

42 21554 @2@764 JMP REL,2 )TOQ LARGE, TRY AGAIN
43 21535 24225} SYa ¢,SEC

44

45 2(556 Q86357 REL,4: RAND JGET RANDOM & OF SEC
46 215357 24304 LDA §,LMSK 34 SECTORS MASK

47 2156 123705 ANDS 1,@,SNR JOON'T ALLOW @

48 71561 p2@4s55 LCa g,C2a FZERO 1S ACTUALLY 29
49 21582 224266 LDA 1,SMAX JENCUGH CORE ?

53 81563 126433 SuUBZx® 8,1,SNC

51 #1564 @o2772 JMP REL,4 INO, TRY AGAIN

52 21565 edazs2 8T4 g,SC

53 21566 p24251¢ L0s t,SEC JCHECK Y0 SEE IF

54 21567 @32253 LDA 2,%D JTRANSFER WILL CAUSE
55 21570 2A6314 SAVAC JUEND CYLINDER™

36 21571 A1p240 182 Save



@233

.Y
a2
a3
24
s
26
27
L]
29
12
11
12
13
14
18
18
184
18
19
23
24
22
23
24

?1572
21573
?1574
21578
®1576
21577
risaQ
e16al
21622
21633
r1624
21623
21606
21627
[S4-3%4
21611
21612
?1613

21614
71618
21516
eis17
21822
21624
Pr1622
e1623
?1624
21625
71626
21627
e1630
21631
e1632
71633
2163¢
21635
Bi636

21637
n16482
ni64y
[23-X Y
21643

WMAIN

v1424p REL 5
adeaaz
wagdaza
a1e24y
d22241
p24211
12243¢
aga7r7y
1ez242p
2473241
212242
P20242
924210
122414
®anrs2
Az2g240
121224
geer43

226357 REL,6:
224225

123492

024267

125005

22240C4

1e122¢

125129

181120

224222 REL,7:
122432

BunT6S

e3e174

225056

pasas2

na1¢56

aanael

8A0A2a RATIO:
aAnranza C20:

182ee9
242172
226346
226352
2aea/76

DSZ SAve

JMP 2

JMP REL,.6

182 Savy

LDA 2,54V
LOA §,LS
SUBZ# {,2,52R
JMP REL B

SuB 2,2

STs ¢,54vy
182 Sav2

LOs 2,84v2
LUA §,LKD
SuBx 1,8,52R
JMP REL,S

LD 2,S54vD
MOVZR 2,8,S8IR
JMP REL, 4

RAND

LDa §,C377
AND 1,0

LOA |,EVODN
MOV {,1,SNR
JMP REL,7
MOVIR 0,0
MOVL 1,4
MOVL 2,8

LOA 1,C223,
SuBzs {,@,52C
JMP REL,6
LOA 2,UNIT
LD& {,CYLT,2
ST4 {,CYLF,2
$T4 e,CYLT,2
JHP 43

@

2e

e
jee SEEX

pew

ALC 2,0
§Ta Z,MSw
SEEK

CXSh

JHP =2

JSECTOR COUNT OK!
JCUNNENT SECTet

IHEAD CVERFLOW ?

INO, COUNT ANOTHER SECT

PYES, SELECT NEXT READ
JEND CYLINDER ?

JNG, COUNT ANOTWER SECTOC
JYES, CONE IF THIS IS
JTHE LASY SECTCR

) GET ANOTHER RAND W

JGET RANDOM CYLINDER #

FUSE ALL CYLINDERS
JCYL # RIGHRT ONE
100D BIT TO0 (C)
JCYL #, 0ODD OR EVEN
JIS CYL » < 223,

IND, TRY ANCTMER #

}TT0" R YFROKY
INEw "TO"

JSEEK NEW CYLINDER
JERROW, CHECX SwITCHES
jiL.0C0P ON IV

13r3e

21
22
a3
24
23
38
ar
g8
29
ie
18
12
13
14
18
18
194
18
19
29
21
22
3

21644
21645
21646
21647
21652
21651
21552
21653
21654

21655
216586
1657
21662
2166}
1662
21663
81654

21665
21668
1667
21679
25671
21872
Bi673

21674
01675
71676
21677
21729
1701
41702
21723
21704
71705
21726
21727
217142
21711
21712
71713

JHAIN

122202
a4172
Bene4d
242245
weaz4s
PaR244
2356345
¥e6382
aaRrT4

p2e267
12ieas
227406
1aza0a
nae172
w8346
288352
?az2776

18622420
P4p172
A20245
842244
206344
588382
282774

2208267
121224
L EREY
214736
ear4dL 4
228222
240733
822465
P4ap274
@es312
ve218y
#22357
242341
n42342
ea2v264
242254

LREDS

Jew
IEX wWRITE

jes

ADC 2,8

STA 2,~Sw
LDA ¢,RANDON
§Ta ¢,RELRAN
LDA 2,RELKRAN
STa @,RANDOM
wWRITE

CKSn

JMP -4

LDs 2,EVCDN
MOV €,0,SNR

DISK

1SAYE BEGINNING OF
JRANDOM NUMBERS

JRESET RANDOM NUMBERS
JFOR LOGPING

JGEN DATA § WARITE
JERRUR, CWECK SwITCHES
1L00P ON 1Y

71F TwD COMPUTEKRS, SEEK GAIN

JMP L RED JONLY ONE

ADC 2,9

STA ¢, HSw

SEEK JSESEX SAME CYLINDER
CaxSw JERROR, CHECK SWITCH CCN ROL
JHP =2 1L00F ON IT

Jew

I READ DISK

Jew

ADC 9,8

STA 2,HS¥

LO& 2,RELRAN
STA @,RANDOM
READ

CKXSwW

JMP =4

FSET RAN # GEN FOR THE
JREAD CHECK

JREAD AND CKRECK DATA
JERROR, CHECK SWITCHES
JLOCP ON IT

JCHECK ENDING FOR TcRMINATICON

Loa 2,EVODN
MOV €,8,SZR
JMP REL,8
DSZ RATID
JMP REL,8
LD& e,C2823,
$Ta g, RATIQ
LOA 2,417
STA ¢,CADAT
004LL

DAX,

LDa 2,1RAN
STA 2 ,8IRDAT
STA 2,8IWDATY
Lba 2,8BUFF
ST4 @,Ca

JIF Tw0 COMPUTERS DO
INCT RUN SEEX EXERCISER,

1RATIO OF REL, LOOPS 7O
JND Stex TESY YET,
)SEeK CHECKER TIME]|
JREFRESH RATIC COUNTER
JGET AUDRESS OF DaYa GEN RATCR
)STORE FOR wRITE & READ UBR,
JOC IT FOR EACKR DISK

JRELOAD FOR CELLS REENTE ING
IRELIABILITY,

EEX TEST



13035

B}
@2
a3
24
23
26
ar
28
29
i8
1
12
13
14
13
{16
17
18
19
22
21
22
23

»1714
71715
21716
LERAY
21722
vir2y
wizee
71723
21724
a17e5
21726
e1727
21730
21731
e1732
21733
21734
#1735
21736
21737

«MAIN

vent77
te1pes
ARpaR2
[ LRt
214435
anase7
ee6322
726321
ag612t
e2nayt
napazy
ag2410
#1442%5
ne2406
2p6322
aa632¢
fe6121t
LLEXEM
201750
01538

REL 8t

REL,91

Co1K:

LD&
MOV
JMP
JMP
Ds2
JMP

2 RALL
€,d,5NR
.*2
REL.S®
CRALL
REL,!

PCRLF
MESSAGE
MS5G4y

LDA
STa
JHp
D0s2
JHP

e2,Ch1x
2,CRaLL
#COIKeY
CRALL
PCDLK+]

PCRLF
MESSAGE
MSG4{

JMP

RUNALL

jeen,

REL,

!

JIN REL OQDD, REL EVN + R L MODE,
1IN RUN ALL MOOE,
$COUNT DOWN # REL LOOPS
1AND LOOP,

H

’

PHPASSY

JRELOAD THE

JRELIAB, LOOP COUNTER
JMORE RELIABILITY

TRUN ALL MCDE

100 512 LOOPS ONLY

JUPASS®

JTHESE 2 LOCS STAY TOGET ER

1e0n36

21
a2
23
24
(1]
86
27
o8
29
ia
11
12
13
14
15
16
17
18
19
0
24
22
23
24
25
26
27
28
29
3o

P174dp
2174}
#1742
71743
©1744
A1745
21746
nyray
a17sa
217514
#1752
€1753
P1754
21755
21756
21757

g1760
21784
gy762
21783
21784
21765
81766
21787
81770

21771
21772
21773
81774
@1775%
21776
21777
peaea

JHMALIN

a2ee2s
P4agala
v4a177
03048
25p412
RN LR BY
n2241@
1niees
Bo24aey
nea2r 4
Ae6312
202025
nae77y
2900e0
2asaen
201517

2017602
05611
285612
Q85615
385620
203826
aP5253
reAARA
225633

aze777
040274
286312
202161
pag322
4n6l2
aR8121
ngr77y

RUNALL:

CRALL!
PADD?
RADOG

AL

DAXSK1

R R T T T T
[ SRR RUN ALL TESTS PR R 2L]
R R R R R R R

JRUN ALL DISK ADDRESS PATTERNS
JTHEN RUN RANDOM EXERCISER FOR &
JwhILE, THEN REPEAT

LOA 2,£377

STA @,CRALL

STa g,Rall

LDA 2,41=8

ST4 2,PADD

I1SZ PADD

LDA @,#PADD

MOV 2,@,5NR

JMP BRADD

STa 2,D4DAT

DCaLL J00 DISK ADDRESS
DaAT,
JMP R, 1§
]

[]
RELALL

1TESY FOR EACH PATTERN

.
1EROS
ONES
PATI
FLi
FLz
RAN

4
CYLADD

LDA @,,~¢
STA 2, DADAT
DOALL

oAX,

PCRLF
MESSAGE
MSG4y

JMP DAXSK

(o



12R37  MAIN 12338 ,MAIN
31 0221 72765 DATR! LOa 2,415 JDISK ADDR TEST a1
32 22922 v24366 LDA {, RAN JSET RANDOM &, e a2 ) R R R R R R T T R R R R 2
Q3 Q2023 Ba4d244 STA {,RANDOM JBASE COUNT, 23 ] X2 L2 DI8K ADDRESS TEST teedne
R4 ¢2p4 BRR4L2 JHP DATFQet 2 ] R R P R R R R R R R R R R R S R R RN AR 2 )
(1] [ 1]
06 ¢2023 P28Y55 DATY: LDA 2,Ate! 28 ] WHITE THE ENTIRE DISK, THEN READ,
Q7 22826 AMR4LDR JHMP CATFRel 27 ] DATA PATTERN IN (DADAT),
08 (1] 1] DISK DRIVE IN (UNIT),
@9 22227 0228752 DATHt LDs 2,41 89
12 r2219 a2@426 JMP DATFeey 10 22225 354525 DAT,: STa 3,DaARETY
i1 11 02726 274477 READS 3 JIF Sw9asy, READ ONLY
12 22211 222732 DATP: . LDA 2,412 12 @2227 p2deqr? LD& 1,C123 IBIT 9 MASK
13 22212 dreded JMP CATFR+] 13 @2e32 32e%24 LDA 2,CRD JREAD SUBR ADDRESS,
14 14 22031 137424 AND {,3,52R
15 22013 822751 DATFY: (D& 2,413 15 22032 ezl JMP L3
18 22214 Azpé22 JMP CATF2eq 18 22233 {282ae ADC 1,1
17 17 22034 g28521 LOA 8,0WT
18 22215 2208752 DATF2: (DA Q,A1e+4 18 22235 242455 STA ¢,DATRNW JWRITE FIRSTY
19 22016 P4p274 STA 2,0ADAY 19 22236 244515 STs 1,RFLG IR/ FLAG
20 2017 ve6312 DAT: DOALL 100 IT ONCE FOR EACH 20 82037 022247 LD& ¢,LAST
2% %2222 ev320283 DAY, JREADY DISK 21 Q22040 240254 3Ta g,CaA )BUFFER ADDRESS
22 p2e2y e06322 PCRLF 22 22041 B22274 LDA 2,0ADAT
23 p2p2e mes32y MESSAGE 23 02042 B4234y STA T,0IRDAT JOEFINE DATA
24 P23 mP6121 M§G4y JUPASS" 24 02043 042342 STh @,8IwDLT IPATTERN
28 p2224 298773 JMP DAY 25 22044 p22244 LDA B,RANDOM
26 22045 248541 8TA 2,DARAN JSAVE RANDOM START
27
28 22046 020510 DAY, ,n: LDA 2,0ARAN JRESET RANDOM FOR
29 22047 Q4B244 $TA 2,RANDOM JRECYCLE
32 e2#5e 1@24ee SuUB 2,8 JINITIALIZE
31 223831 Q42328 STA 2,0FLO) JFLOATING
32 82852 242586 STA ¢,#FLOZ JPATTERNS
33 22053 192223 ADC 2,2
34 22054 242172 ST4 ¢, =SW JSET HKEADER SWITCH
38 22855 296347 RECAL JRECALIBRATE DRIVE
36 p2e56 286332 CKSw JERRDR, CHECK SWITCHES
37 Q2057 @gerre JMP =2 JLOCP ON ERROR
k1
39 p2ebp 832174 DAY, 1t LDA 2,UNIT JSEEX NEW CYLINDER B
48 22061 B21056 LDa e,CYLT,2 JT0 = FROM E
43 Q2082 d41e52 STA 2,CYLF,2 ]
42 22783 211458 187 CYLT,2 tT0¢8 5 TO
43 22064 101400 INC 2492
44 22065 224222 LOA 1,C209,
45 22766 t224a5 SuB 1,2,8NR
46 22067 n@P4d7 JMP DAT,3 JCONE, READ OR ®WRITE
47 @237@ 1@2eed ADC 2,2 1SET READER SwITCKW
48 Q2271 042172 STA 2,HSW
49 22072 BR8348 SEEK
S0 §2273 206352 CKSW JERROR, CHECK SWITCWES
51 Q2274 #2775 NP L =2 ILOOP 0N ERROR
32
53 ¢2775 182409 SUB 8,7 JBEGIN wITH HEAD @
54 ¢2076 242253 STa e,HD JSECTOR @
55 22277 m4p25y §T4 ¢,SEC
$6 02102 @42275 ST4 2,CFLG
57 vetay @a2n266 LDa ¢,5MAx t¥ax & (OF SECTCRS
38 21012 nag2s2 $Ta ¢,SC JCUE TO MEM™ SIZE

5§ 02103 v4n277 STa ¢,C8C



19039

21
22
23
(2]
253
26
27
L1}
2y
19
11
12
13
14
i3
18
1%4
18
19
20
2!
22
23
24
25
28
27
28
29
38
31
32
33
34
33
38
37
3
39
42
41
42
43
44
45
4t
47

n2124
r21as
22106
ez21a7
ga2i1a
g2ty
22112
22113
22114
22113
22116
22117
e212@
azi2l
22122
22123
Q2124
[ 2% 3]

22126
ga127
e132
2213
p2132
22133
e2134
22133
22136
22137
2Ri4n
eRi4éy
e2t142
82143
22144
B2145
22146
n2t47
22158
2215}
g2152
82153
92154
22135
22136
22157
22380

JHAIN

je2ee0
24172
naezda
240245
728245
RaR244
2p6345
ep6352
2p@a774
aR20275
igiee4d
222741
204541
042231
044253
AP4538
652252
238757

10425
2824m4
a20424
840761
pen7id
e5e477
e24e5)
127404
pagder
p24007
197405
Bo2414
224366
844244
202426
29622
gas32y
226313
2683077
aearry
LEELEE
29z080
an6344
286345
goanen
°B5617
725625

0av,2:

DATRWS

DAT, 31

DAT, 43

DAY, 53

DARET!
RFLGt
DRO3
OWT:
DARANT
FLOtS
FLozs

ADC 2,2

STA @,HSW
LDA 2,RANDOM
STA @,RELRAN
LDA 2,RELRAN
STA 2,RANDOM
WRITE

CKSw

JHMP =4

LDA 2,CFLG
MOV 2,3,52R
JMP DAT, 1
JSR SCNT

S$TA g,SEC
STA {,HD

JSR SCNT

8§74 2,5¢C

JMP DAT,2

182 RFLG
JMP DAY, 4
LDA @,0R0D
ST4 @,DATRwW
JMP CAY,2
READS @

LDA 1,C200
AND @,1,51IR
JMP DAT,5
LDa 1,C100
AND 2,1,5NR
JMP SDARET
LDA {, RAN
STA {,RANDOM
JHP #DARET
PCRLF
MESSAGE
MSG68

HALT

JHP =1

]

4

READ

WRITE

[}

FLi=t

FLI~|

JSET YHE HEADER SWITCH

JSAVE RAN 8 POSITION
JIN CASE OF SCOPE LODP
JRESTORE RANDOM &

JIFO0R SCOPE LOOF

IREAD OR WRITE

JERROR, CHECK SWIYCHES
JLOOP ON ERROR

TEND CYL NOw 7

JYES = SEEXK AGAIN
JADVANCE DISK AGDRESS
JUPDATE SECTOR AND
JHEAD,

JLOCK AMEAD

JSET NEw SECTOR COUNY

JOONE WRITE & READ

JSET TO READ MODE

JIF Sw8m] BREAK FOR DISK

JPACK INTERCHANGE

P1F Sw9=y, RESET RANDOM

JPU"INTERCHANGE DISK"®

{@z40

2t
22
23
¢4
25
236
a7
28
29
{e
i1
12
13
14
15
18
17
18
18
29
21
22
23

22164
2162
82163
22164
#2165
22166
e2167
22178
2174
gatrz
82173
82174
22175
Q2176
ceL7?y
e2208
ne231
@2292
22283
22284
egeel
22206
22297

22219
22211
22212
e2213
82214
22215
22216
22217
22229
#2224
ezz22
22223
22224
22223
#2226
Q2227
22239
22234
eo232
22233
22234

JMAIN

254234
a2e21e
240365
162520
iploce
Q42210
i02eae
042763
222764
240445
220247
249254
922274
242349
242342
192029
42172
182442
240362
96347
206392
200776
letet}

218362
232174
A21036
241052
2119836
131490
824222
122415
N2A433
ie2e00
242172
286346
306332
2Be778
1082402
042233
a4¢g251
248275
g2026¢6
240252
247277

JWRITE & REAC THE ADDKRESS OF EACH CYLINDER INTC
JSECTOR THEREGF Y0 VERIFY EACH SEEK STROKE
JPERFURMED ENDS O~ THE CORRECT CYLIKDER

Dax,t §TA 3,DAXRTIN
LOA 2,LnD
§TA @,8VLKHD
SukzL 0,0
ADD €,2
$Ta 8,LHD
ADC 2,0
STA @,RFLG
LDA 2,0KT
STA Q,DAXRW
LDA 2,LAST
STa 2,CA
LOA 2,0ADAT
STA @,8IRDAY
STA €,0INDAT

DAX,21 ADC 2,0
$TA 2,HSW
SUB0 @,0
8Ta €,CYLNX
RECAL
CKEW
JMP w2
MOvVH 2,0,SKP

DAX,1: I18Z CYLNX
LDa 2,UNIY
LDA 2,CYLT,2
STa @,CYLF,2
187 CvyiT,2
INC 2,0
LDA {,C20)3,
SUB% 1,8,8NK
JHP DAX,Y
ADC 2,0
85TA ¢,n8w
SEEK
CKSW
JMP w2
SUB @,8
STA 2,HD
$Ts ¢,S8EC
STA Q,CFLG
LDA B,5Max
§Ta ¢g,8¢C
STa g,CSC

}SAVE REYURN ADDRESS

JSET THE R/w FLAG

JTO WRITE (ALL 1'8)

1

JWRITE FIRSY

1

JBUFFER ADCRESS

JCATA GENERATOR ADDRESS
JPASSED TO READ

JAND WRITE SUBROUTINES

}
JSET SWITCH TO PRINT HEA

}
1CLEAR CYLINDER DATA YO
JRECALIBRATE THE ORIVE,

JERROR, CHECX CONSOLE Sw

JLOOP ON ERROR

FSKIP THE LOOP INCREMENT

PINC THE CYLINDER DATA
!

JPASS THE VYCYLINDER TO"
JUCYLINDER FROM" CELL
PINC MCYLINDER TO" DATA

$ACB INC'D TO NEW SEEK C
JCHECK (C) OF CYLT FOR B

1
1LAST CYLINDER 0OF R/W QP
!
FSET SWITCH TO PRINT HEA

!
JTERROR, CHECKX CONSOLE $W

JLOOP ON ERROK
INEW CYLINDER SO

PCLEAR ALL CONTROL CELLS

ACH

ER ONCE
ERQ,
TCHES

ON 18T PASS

ATA TO
LINDER,
ING =313
R,

ER ONCE,

TCHES

1BEFCRE READING OR WRITI G

1THIS CYLINDER,
1HMAX & OF SECYORS



(emay

et
22
23
24
25
26
[-34
28
39
i
it
12
13
14
15
18
17

2235
v2236
22237
22242
m2241
Az2242
72243
P2244
22245
22246
v2247
22252
22351
rg2s2

72253
72254
P225%
22256
pe2s%7
p226a

JMAIN

{a2eee
eany72
226345
2a6352
a2er7s6
nz2a273
ie1end
PRQ744
224484
240201
744253
npaayy
@5e¢252
A2R763

aleee
BABc2e
vw29577
P42761
venr2y
APe43y

DAX, 2%

DAXRW:

0ax,3:

ADC
STa

8,e
€ HSW

WRITE

CKSw

Jup
Lba
MOV
Jup
JSR
ST4
STa
JSR
5TA
JKP

182
JMP
Loa
$Ta
Jup
JMP

-2
¢,CFLG
2,2,S2ZR
DAX, Y
SCNT
e,SEC
1,r0
SCNT
2,S8C
DAX,2

RFLG
«vé
e,C0RD
2,0AXRW
DAX,@
SPRSK

}
JSET HEADER SwITCH

JERROK, CHECK CONSOLE Sk
}LOOP ON ERROR
1TEST TKE END OF CYLINDE

JFLAG IS WAVING| DO NEXT
IND FLAG, GO SET NEXT SE
14C2 (C) STARTING SECTIOR
1ACY (C) HEAD AODRESS,
JGO GET SECTOR COUNT,
)JAC2 (C) SECTOR COUNT,
JLOOP AND READ OR WRIYE,

1 INC RFLG TC READ OR EXI
IFINISKED READING

PSET DPERATION

1T0 READ,

PAND LOOP,

JFINISHED AGDRESS WRITTE
JGC TO SEEX TESTS,

TCHES,
FLAG,

CYLINDER,
TOR & HEAD

ieed2

21
22
23
24
23
26
27
28
29
12
i1
12
13
14

22261
82262
22263
22264
22265

ez266
02287
ez279
22271
e2272
82273
e2274
82278

22276
22277
pr302
82321
22392
e2383
g2324
223¢5
22326
g23e7
e231n
p231y
82312

JMAIN

254439
nz2e277
248427
220251
224253

181402
83221t
112425
@onazs
21442¢
eee773
93e2r?
2@2444

1410em
125429
23g212
132424
2e077¢
210275
B3a4ps
83277
172402
151420
aa24ey
eaem22
g22000@

SCNT?

SC.1t

SC,21

SC,3:3

SCRET:
WORK:

MOVE BEGINNING SECTOR AND KEAD ADDRESS
FORWNARXD BY THWE NUMBER OF SECYORS IN (CSC ,
IF END CYLINDER SET "CFLG",

ExIT

ST
LDA
ST
LDA
LDA

INC
LDA
SuB
JnP
0s2
Jup
LDA
JMP

MOV
INC
LDa
sue
Jup
182
LDa
LDa
SuB
INC
JMP
[

2

- ACP= NEw SECTOR STaRY

ACy=

NEw HEAD STAR?Y

AC2= SECTOR COUNT

3,SCRET
e,Ccsc
2, WORK
¢,StC
1,40

¢,
2,L8
2,2,5NR
SC,3
wORX
SC, ¢
2,CSC
#SCRET

2,8
11
2,LHD
192,82R
SC,2
CFLG
3,%0RX
2,CsC
3,2
2,2
$SCRET

JCURRENT BEGINNING SECTOC
JCURRENT BEGINNING WEAD

ISECT e
JCHECK FUR SECTOR OVERFL w

JOVERFLOW
100NE 2
IND

1YES, EXIY

1SECTaR
JHEAD ]

JHEAD OVERFLOW ?
IND
JYES, END CYLINDER



1904l

21
22
a3
24
25
26
%4
28
29
12
1
12
i3
14
{5
18
17
18
i¢
Q02
21
22
23
24
28
26
27
28
29
e
31
32
33
34

P2313
22314
22315
72318
¢2317
gziae
22321
22322
72323
22324
22323
22326
e2327
22332
P2331
22332
22333
2233¢
22338
22338

22337
p2dda
?2344
e2342

JMAIN

wans17
14edad
neazez
ndases
n145e3
182449
nwaese2
182520
n4ae2s2
a20364
ag4507
n208235
242475
240475
eznayry
ndn4ra
u4@276
e2pl64
242472
eaparz

02@464
PRpaav 4
2084578
ep4ses

JSUPER SEEK EXERCISER PROVIDES A StkEK SCAN
$JSEQUENCE CONVERGING FRCM THE EXTREME OQUTERMOST
JTRACKS OF TrE DISK INTO THE ADJACENT TRACKS JMN

JTHE CENTER,
JOUTEXKOST TRACKS,

AN THEN DIVERGING AGAIN TO THE EXT
A RZAC 1S PERFORMEC

AT THE

JEND OF EACH SEEK TO VERIFY WEADS HAVE REEN

IPOSITIUNED

SPRSK: LDA @,SCANX
STA ¢,XTESY
LDa g,C2r3,
STa ¢,0ONStEK
DSZ ONSEEK
SUBD @,¢
5Tt g,UPSEEK
SUBZL ¢,2
STA 2,5C
LDa g,Cia2
JSR SUBSEE
LOs ¢,0MEGA
STA 2,BIGSK
ST4 @,LITSK
LDA @,0ONSEEK
ST4 ¢,FBIG
ST 2,TLIT
LD4 e,Cim2
STA 2,T816G
STa @,FLIT
STC: LDA
JSK
JSR
JSR

@,UPSEEX
SUBSEE
TYKCK
RDCYL

OVER TRE CORKECT YRaCK,

JGET CUUNT FOR & SCANS
JSAVE IN SCAN COUNTER

1.0AD DOWN SEEK WITK €31
JOECRMT MAKES 1T C312,

JLOAD UP SEEK WITH (CYLN

JSUBR, SUBSEE WILL SEEK
167 TO DERIVE AN INIT 711
1AS CONTAINED IN OMEGA,
1FOR THE BIG SEEK TIME C
JAND LITTLE SEEX TIME CE
1ALSO INIT THE TWO SEEK
JADDRESS CELLS, "FROM" B8
PANG "TO" LITTLE SEEK w/
JALSO INIT TwO OTHER SEE
JADDRESS CELLS, "TG" BIG
JAND "FROM"™ LITTLE SEEK

WITH UPSEEK FIRST
SEEX SUBROUTINE,
THE SEEK TIME

IF HEADS ARE ON P

18TART
160 70
JCHECK
JCHECK

EME

@ ADDRESS,
YLINDER #
€ COUNT,

L
Lo

G SEEK,
12

SEEK,
/67

OPER CYLINDER,

(8044

2
22
(2}
34
25
28
37
28
a9
10
it
12
13
14
-]
16

22343
62344
72345
PR148
72347
®2352
22351
22352
72353
?2354
22355
72356
22357
v236@
72361

JMAIN

120457
204470
204564
rra822
220285
121218
uae768
12451
n2nesy
m24222
128445
woeag4
14443
ag@eaay
averse

STC.1:

STC,.A:

LDA @,0NSEEK
JSK SUBSEE
JSR TYMCK
JSK RDCYL
LDA 2,LUPSw
®Ova ¢,u,SIR
JMP STC

1SZ UPSEEK
LDA 2,UPSEEX
LDA 1,C203,
SUB® ¥, 1,SNR
JMP STC,2
052 ONSEER
401

JHP STC

JGET DCOwN SEEX ADDRESS

JSEEX SUBROUTINE

$CHECK SEEX TIME

JCHECK IF WEAUS ARE ON C LINDER,
1IF WE ARE STILL LOOPING

100 NOT MOVE SEEK COUNTE §

JPATR IS BETWEEN UP & DN SEEK
JINCRMT UPSEEX
1AND CWECK (C)
1s TO 313,

FOR NOT

JFINISHED | SCAN SEQUENC
JCOUNY DOwM DOWN SEEK

JLOCP AND CONTINUE,



|eapas

21
22
23
24
a5
06
24
28
a9
19
11
12
13
14
{3
18
17
18
18
20
21
22
3
24
25
26
27
28
29
3
3t
32
33
34
335
36
37
38
38
42
L3}
42
43
44
45
48
47
48
49

2362
g2363
72364
22365
22366
22367
e237a
22374
22372

22373
r2374
72375
22376
22377
?2440
reaay
02402
22403
?2424
pa4ans
prdes
22407
22419
22411
pz412
22413
22414
22415
P41
22447
2420

22421
@2422
22423
22424
72425
22426
gr427
@243a
2243y
v24d2
22433

JHAIN

214437
3npgdp2
anesdy
224222
044434
n14433
1n2adp
r47432
200745

peez22e
nepday
#2043
aas436
0445y
220427
An4433
204446
P29423%
LR R
PR4aay
822423
was4a2s
Ap444an
Ailadye
ARR763
182449
nB44ze
PM4aly
222365
Bde21a
AR2234

aAepage
202080
Apeaen
anRnpe
anAREd
aeanrep
2aueag
erAgRe
arpeen
neaeas
apeeed

sTC,2:

0s7
JHP
JMP
LO&
STA
DS

XTEST
' *2
STC,3
1,C203,
1,DNSEEK
DNSEEK

SUBO e,m

ST
JMP

2,UPSEEX
s7C

JTHIS SECTICh EXERCISES
JBE BIGGESY

STC,3¢

XTEST:
DNSFEK?
UPSEEK:
8165k
LITSK:
FBIG?
T81Gs
FLIT:
TLIT:
SCanx:
LSEX:

LOA
STa
LO&A
JSR
J§R
LDA
JSR
JSk
LDA
JSR
JSK
LDa
JSR
JSR
DS2
JMP

(SEEK) TIME

2,067

e KTEST
2,F8IG
SUBSEE
RDCYL
2,7816
SUBSEE
RRCYL
CyFLIT
SUBSEE
ROCYL
e, TLIT
SUBSEE
ROCYL
XTEST
STC.3+2

SUBD #,9

JSR
JSR
LCa
§T4
JMF

VLIV

SUBSEE
ROCYL
2,SVLHD
2,LHED
tDAXKTN

PFINISHED ALL SCANS?
IND

1YES, GO EXERCISE BIG 8
JREFRESH OOwN SEEX

ITTLE PATHS

JAND UP SEEK COUNTERS,
1LDOP FOR MORE SCANS,

THE SEEX PATHS FOUND TC
AND SMALLEST (SEEK) TIME

JRELDAD # OF SCANS,
i

JGEY "FROM BIG" SEEK ADD ESS
PSEEK PAYH STARTS FROM " ROMY ADDRESS
JAND ENDS AT "TO" AUDRES ,

JTHE LONGEST SEEK TYIME,

JPATH AND THE SHORTEST
PSEEK TIME PATK MEASURED ARE

JTEXERCISED WERE AND VERI IED
JFOR PROPER MWEAD LOCATIO ,

JXKEEP ON TRUCK'N,.,

JAND RETURN,

{eads

a4
22
23
L]
35
CL]
Q7
-]
(3]
10
1!
12
13
14
15
16

Q2434
22435
22438
22437
a2442
F2441
2442
22443
v2444
22445
22446

22447

22430
82451
22452
22453
22454
22455
?2456
924537

@246

fMAIN

054413
830174
A25056
245052
n41056
1e2e0n
aany72
An6I4E
226352
aeer7e
An2471

AB2AAN

n54419
e3niv4
825256
Ras362
PR6344
8284014
ne4ddy12
aazaey

2eeaee

JSPECIAL SEEX SUBROUTIME
SUBSEE: STA 3, ,S5EA
LDA 2, UNLIT
LDA 1,CYLT,2
STA {,CYLF,2
8Ta 2,LYLT,2
ADC 2,0

STA 2,HSw
SEEX

CKSW

JMP w2

JMP #,8EA

JONCE SWITCH

)4 TIGRY LOCR,

LSE41 @

JSET THE WEADER PRINY

JA SEEK ERRQR WERE
)15 REPRODUCEABLE 1IN

JREAD CYLINDER SUBROUTINE IS CALLED AFTER SEEK T

JVERIFY MEADS ARE ON PRCPER
JFIELD ON CYLINDER,

RDCYL: 8TA 3,,SEF
LDA 2,UNIT JGET UNIY
LD& 1,CYLY,2 JAND CYLINDER
STA {,CYLNX JAND
READ 1FOR
4aet
JSR FTERR
JMP 8, SEF IRETURN
JSEF1t [

CYLIWDER BY READING

AT

WADDRESS D Ta®,

REFRESKH (C) PATTERN GEN,
READ SUBROUTINE

JRETURN TO CALLeinFATAL

160 TO FATA[ ERROR SUBR,



Lavaz

21
a2
23
a4
25
26
87
ne
29
i@
1
12
13
14
15
{8
17
18

P24y
22482
?2463
22464
22455
22456
22487

P47
2247}
r2472
22473
2z4va
22473
22476
e2477
easen
nesat
22592
22503
veses
22585
22526
az2527
22512
e2511
22512
22513
22514
22515
22516
22517
22520
22321
22522
22523
22524
22525
e2326

22527
22532

JMAIN

n2zaro
623421
106415
2a1423
1220832
va14p2
ee142d

"54437
n2220%
121214
2endyl
ea6322
ap6321
2286355
024724
*R6320
2n632y
Aes5774
A24717
apsize
¥e6322
206332
eenaac2
Anpsad
286347
oee4de2
deadly
Q74477
177142
sppees
AR4&RY
263277
234734
w54776
QPavEE
034404
254773
202424

anqeen
p63277

JCOMPARE SUHROUTINE
JCOMPARISGN CF
TAND CALL*2(ANG,B),
118 > A,

GTCUMP?

FTERK:

FTERY:

FYER21

LSED1

PERFORMS A LCGICAL
(C) COF ADCRESSES IN CALL¢1(2RG,4)
RETURNS TO CALL+3 IF ARGMT B

RETUKNS TO CALL+4 IF A>B, CR AsB,
LDA {,00,3 PARGMT A
LDa 2,01,3 JARGMT B
SuBa u,1,SNR
JMP 3,3
ADCZ= 1,8,S82C
JMP 2,3 JREACO)>A(ACY)
JMP 3,3 1Aa(aC1)>B(aca)
$Tas 3,,SED J1SAVE RETUKN

LDA @,LUPSW
MOVE A, @, SR
JMP e

JSK SICRLF
JSK @IMESS
MSGT71

LO& {,UPSEEK
TYPZL
MESSAGE
M3G23

LDA §,ONSEEK
TYPZY

JSK SICRLF
CKSwW

RIS ¥

JMP L, e4
RECAL

JMP 42

JMP FTER2
READS 3
ADDL® 3,3,S52C
JMP FTER2
JSR L+t

HALT

LD& 3,,SEF=3
STA 3,,~2
JHP FTERY
LOA 3, ,5ED+1
§T4 3,,-5
JMP #,SED

®
KALT

JCRECK IF PROGRAM 15 LCO ING
J1F NOT SEY TWIS IS §ST RROR,

JSEEK ERROR P2TH BETWEEN
IGO0 PRINT (C) CF UPSEEX

) TAB MESSAGE
PPRINT (C) OF DNSEEX

JCXN IF CONSL Swy IS SET
INDTY SET ..

JHALT CN §ST LCOP,

JGET NOP CCDE AND USE Y0
JREPLACE HALTY FOR REST O
JRECALIBRATE LOOP,

JGET HALT CODE AND
JRESTORE LOCATION AND
JTHEN RETURN,

LCOPS,

)#0LDS nALT CCOE

/"\

lop4s

a4
22
23
34

#2531
v2532
22533
¢2534
¢2535
22538
22537
72542
?2541
2542
22543
22544
22545
72346
2es47
22552
22551
@2352
22553
22534
22555
22556
82557
#2582
?2561¢
22362
2563

n2364
22565
22566
22567
2as72
22871

JMAIN

#54433
724727
@28235
AR2e24
ergale
224235
2464568
833{74
2g5256
244865
e2s5a52
$a4662
34714
222285
2@2425
121211
ea24d12
P2423%
125213
22427
244639
232174
225256
244653¢
225932
844648
22242y

230002
pacaen
n54777
102449
042173
2se4es

JSUBROUTINE wMICH IS CALLED IMMEDIBTYELY AFTER .
JSEEK AND CHECKS TIME COUNT IN OMEGA FOR 3

}> COUNT STORED IN

TYMCK:

TYM, 13

TYM,2:

,SEB1
SOIKy:
FMUNIT:

SYa 3,.StB
JSK GTLOMP
OMEGA

BIGSK

JMP TYM Y
LOA 1,0MEGA
§T& 1,B1G6Sx
LD& 2,UNIY
LDa 1,CYL7,2
ST4 1,7BIG
LOA §,CYLF,2
8Ta {,FBIG
JSR GTCOMP
OMEGA

LITSK

MOVN B,0,S8KP
JMP YVN_E
LDA {, OMEGA
MOVE 1,4,SNR
JMP TYR,2
STA 1,LITSK
LOA 2, UNIY
LDA §,CYLT,2
STA {,TLIT
LOA 1,CYLF,2
STA {,FLIT
JMP #,SEB

2

@

5Ta 3,50IK1
SUBO 2,9
STa 2,C51F
JMP CHMCSTe2

8I6GSK QK <« COUNY IN LITSK,

JGREATER TraAN COMPAWE SU KROUTINE,
PARGMT A FCR SUBROUTINE

JARGHMY B FCR SUBRROUTINE

IB>& RETURN

JA>8 50 STCRE

JOMEGA IN BIG SEEX,

TR

JAND LOAD
JINTO "TO™

"T0" CYLINDER
BIG SEEK CELL
JAND "FROM™ CYLINDER INT
JHFROM" BIG SEEX CELL,
JGO COMPARE

JCMEGA WITH

ICONTENTS OF LITTLE SEEK
JB>2 RETRN, STORE OMEGA
JA>B RETURN, SO EXIT,

DDRENS

100 NOT STORE A @,
1FOR VALUE CF LITTLE SEE ,
JSYORE OMEGA IN LITTLE S EK,

JLOAD "TO" CYLINDER ADDR §S INTO
peTO" LIYYLE SEEK CELL, ND
1"FRCM" CYLINDER ADCRESS INTO
JUFROM® LITTLE SEEXK CELL
JRETURN,

JCLEAR OUT COMMAND
JSTRING INTERP, FLAG,
JSPECIAL ENTR, FOR UNIT



iepds

@asr2
72573
82574
22573
22576
nes577
pee2an
vzéey
w2682
282603
a2604
72623
026026
aa6e?
22610
22611
72612
22843
g2614
22615
22616
22617
e262@
2621
¢26e2
n2623
n2624

JHALN

e@s32t
ea6124
ig252¢
242473
0622t
263233
peasd22
¥e6321
vesrzy
206326
ere2s6
prraze
1924va
a4nL7%
PR6324
125224
2ea7eR
224224
122432
pART S
Qdry174
121223
ean? 52
824173
1e5e08
pRA2742
A0B42Y

QUEST:

crosT:

L R P T PR R R A T S R
twavanw COMMAND STRING INTERPRET R teeww
L Ry T R R T R T T R PR

JIGET (OMMAND STRING PARAMETERS
JUNIT SELECT

MESSAGE

MSG43 } =1=

SuBZL 2,0 JSEY THE CSI FLAG
$Y& @,CSIF

NICC TTI ICLEAR TTI FLAG
NICC ,DSKP JCLEAR DISK GARBAGE
PCRLF

MESSAGE

MSG17 JUUNITY M

INPUT FACCEPT INPUT

UBP

JMP (MC,2 }JSAME AS LAST TIME
SUB 2,0

STA 2,RDYUNT JCLEAR ALL UNITS
GETATM

MDY 1,1,82ZR 1ACOsN AC13NAME
JMP GUEST INAMES NOT LEGAL
LD& 1,C4

SUBZ® 1,@,SIC

JMP GQUEST JUNIT #»3

STA B,UNIT

MUV 2,8, SNC

JMP QUEST )MORE LEFT, ERROR
Lbas §,CSIF

MOV 1,1,8NR

JMP #SGIKY

JMP CMD,2

{eose

L3}
22
23
Q4
235
L1}
Q7
28

22625
22626
e2627
Q263
82631
22632
22633
22634
22635
22636
#2637
a264p
8264}
e2642
22643
g2644
22545
p2646
32647
2268%n

CMAIN

ne6321
226124
286322
296324
pas72s
206326
22p256
ARa448
286324
1257225
Apnrdse
286323
2085574
204763
2250927
246341
246342
101085
Apa7s6
200431

€MD, 2:

1DATA SELECT

MESSAGE

MSG43 ) »2~

PCRLF

MESSAGE

MSG48 PNDATAL M

INPUT JACCEPY InPUT

use

JMP GCS JSAME AS LAST TIME
GETATR

MOV t,1,5NR

JMP CMD,3 INO NAME, MUSYT BF #
SEAHCH JSEARCH NAME TiBLE
DNT

JuP CM0,2-2 JNOY FOUND

LDA {,ONT,1=DNT,2

STA |, 81RDAT

STA 1,8I«DAT

MOV 2,8,S5NR

JMP LMD, 2.2 IND CR FOLLOWING NAME
JMP GCS 1GET COMMAND STRING




lensy

a4
a2
23
a4
23
26
(24
28
29
12
11
12
13
14
15
16
17
18
19
22
21
22
3
24
28
26
7
28
29
3a
3t
32
33
34
35
38
37
38
39
42
41
42
43
44
43
46
47
48
49
50

2651
22652
22653
22654
22655
72656
2657
22660
22661
22662
22663
22654
22665
22566
22667
e2s70
?2671
22672
22673

22674
22675
22676
22677
n270n

g27e!
22702
22723
22704
22728
22706
g27e7
perie
®2741
22712
22713
p2714
22715
e2716
e2717

@2722
82721
2722

JMAIN

224260
244020
242120
#24255
12500¢
P2a2dy6
226324
125224
annr a4
“a2922
1122
dasé1a
nz2z22sq
2242280
122414
a3a7e7
»e6322
pesl2y
2e5742

n2me22
243262
8223314
242341
842342

ags322
ze6324
2857314
226326
20a2s7
epadet
e6371@
a2eb64
122a2e
g4my72
a26324
286323
285557
neeaa
283027

486321
f26124
aee757

CMD, 32

LMD, 68

CMD .5

GCS:

6CS,1:

CSER:

LUA |,VARST
ST4 1,1DXxe
STa 2,6IDxu
LDA 1,TER~
MOV 1,1,8R
JMP CMD,5
GETATM

MOV 1,1,82R
JMP [MD,2~2
STA g,eIDX8
MOV e,2,S82C
JMP CMD,5
LDA 7,VARED
LDA 1,10x2
SUBw® {,@,S5ZR
JHF CMO,4
PCRLF
MESSAGE
MSG22

INAMES NOT ALLOWED

LUa 2,I0Xxm
STA 2,VARSP
LDA 2,1VaR
STA #,81IKDAT
STA 2,0IwDaY

JGET COMMAND STRING

PCRLF

MESSAGE

MSG19 JYCOMMAND STRING: "
INPUT JACCEPT INPUT

CSEP JCMD STR BYTE POINTER
JMP L1 1SAME AS BEFORE

SKPDZ TTI

JMP CHOST PINTERRUPT CMD STRING
40C 2,2

ST4 @,HSw

GETATM JLINCT2BYTE POINTER
SEARCH

ocT INAME IN aCy

JMP L8ER INGT FOUND

JMP #0CT,1=~0CT,210ISPATCH

MESSAGE JICOMMAND STRING ERRQOR
M5643 ] =2~
JMP GCS

8

lees2

#2723
22724
22725
02726
w2727
2273a
22731
22732
32733
22734
22735
22736

22737
22740
22741
v2742
22743
p2744
22745
02746
g2747
22750
22751

JHAIN

121922 RE:

aan774
2P6325
p2e245
248244
06344
6352
aeerz4
222255
121024
uaney7
2earsy

teipue
eearsa
226325
220244
242245
a28245
249244
2p6345
An6352
nee774
ARAY62

RE1:

wT

JREAC CuMManD

MOV 2,¢,52C
JvP CSER
GEYPAR

LA 2,RELRAN
5T4 2,RANDOM
KEAD

CKSW

JMP L wd

LD4 @,TERM
MGV 2,8,S8ZR
JHMP CMOST
JHP GCS,1

JWRITE COMMAND
MOV 8,8,S82C
JMP CSER
GETPAR

LDA 2,RANDOM
STA @,RELRAN
LDA @,RELRAN
STa B,RANDOM
WRITE

CKSwW

LI Y]

JMP REY

JCR TEWRMINATOR ILLEGAL
JGET w:w PARAMETERS
JSET RaN & BEGIN

JREAD AND CHECK DATA
JERRQOR, LOOXR AT SWITCHES
JLOCP ON ERKOW

PALL DONE
JGET ANGTHER COMMAND

JCR TERMINATOR ILLEGAL
JGET R/W PARAMETERS
)SAVE BEGIN OF RANDOM
INUMBERS IN CASE OF LOOP
JRESET RAN & BEGINNING I
JTHE SCOPE LOOP
JGENERATE DATA AND wRIVE
JERROR, CHECK SwITCKES
JLOGP OGN ERROR



2752
727353
22754
72755
22756
22757
22762
e2761
r2782
P2763
22764
22765
22766
2787
ger7?e

e277y
®2772
22773
e277a
22773
02776
e2777
rleee
2322y

e3eea2
23893
[
a3ees
r3a06

e3ear
eleia
23vtl
23e12
R3Z213
23214
e3ets
e3eLs
*3217
edrenm
e3z21
7322

tateze
220745
286324
152569
e5m2535
123204
2aa74e
232174
225256
245252
Bagess
206346
206352
eaarre
aparz4y

1e25¢e
240255
@zb347
226352
320778
2384174
2118586
aepée
pRe732

822257
840250
ig2a0e
8dpL72
azerel

1e1ee2
eanmyia
2R5324
1250¢5
1Ryee2
222704
126522
123272
247422
2A86313
?anaea
aPR66S

Sk

RCL?

LuUP:

OLAY?

JSEEK COMMAND

MOV
JMF

2,2,81C
CSER

GETaTH
SUBCL 2,2

574
MOV
JMP
LDa
LDa
S$Ta
§Ts

SEEX
CKSw

JINP
Jmp

2, TERN
1,1,82R
CSER
2,UNIT
1,0YLT7,2
12LYLF,2
2,CYLT,2

o2
REd

JRECALIBRATE

SUBCL 2,2

§T4

2, TERM

RECAL

CrSw

IMP
Lo4
182
NOP
JuP

=2
2,UNIT
cyLr,2

REY

)LCOP

LD
STa
ADC
sTa
JHP

¢,CSBP
2,LINCT
2,9

[ FLEL
GCS,¢

JOELAY

MOy
JMP

2,8,82C
CSER

GETATM

KoV
MOV
JnP

1+1,SNR
2,8,51C
CSER

SUBZL 1,1

ADD

1,2

STa 2,,¢2
DELAY

e
JMFP

6CS.1

JCR TERMINATOR ILLEGAL
JGET CYL # IN AC@

INAMES ILLEGAL

1TO = CYL &

170 BECOMES FKOM

JSET NEW TG

1IN0 THE SEEK

JERRORK, LOCK AT SWITCHES
JLO0P ON ERKOR

JSAVE (C), 1=2TERM
JRECALIBRATE

JERROR, CHECX SwITCHES
JLOOP ON ERROR

JINCRMT CYLN TO 2

JON RETURN FROM RECAL
JFOR CMMD STRING INTERP,

JRESET THE COMMAND STRIN
1BYTE POINTEK
1SET THE WEADER FLAG

1GET DELAY &

INAMES TLLEGAL

pCR TERM IS ILLEGAL
JDELAY COUNY OF 2 NOT
JPERMITTED,

lonse

21
22
23
24
(.1}
28
34

23223
23224
e3azs
23e2¢
e3e2?
23832
Q3734
2332
23233
23034
23035
23036
23e37
23o4an
e3e4y
23242
23243
73244
23243
23246
23047
a3ese
23851
pyes2
23253
23e54
e3ess
a3056
23257
23e6n

JMAIN

254273 RECL!
jg242e
A42224
B32174
321226
283233
d20427
261333
21056
241352
1829282
241056
22w4zp
2258337
1212114
BdA2424
238174
n11182
222273
225232
127435
@233
124720
234232
167470
107404
202350
eers562
#2764 RCTYYM:
Ad14pa Claop:

R e e R R R R A R R A A A O A A A
cEwne C18XK ~ANDLER SUBROUTINES erenw
PP E P AR IR E PR P e 2R PP IN IR ST O ITRCRNSIE FE 2y

JRECALIBRATE
JRETURNe! FATAL ERRCR
JRETURN#] NORMAL

STa 3,RwRET

Sué e, JSET THE PROGRAM MODE
ST4 2,%00E

LOA 2,UNIT

LA 2,UNTINS,2

ogcc 2,,0SkP JSELECZT UNIT
Lba e,Cr40

DOAP 2, ,08%P IRECAL

LDA @,CYLT,2

STA ¢,CYLF,2 JTO = FROM
ACC 2,2

STA e@.CYLT,2

LD& 2,RCTYM™ 14 SECOND TIMER

JSR #nAT JHAITING FOR INTERRUPY
SXIP

JMP L ed

LOA 2,UNIT JRECAL TIMECUTS ARE
ISZ SXTMD,2 1COUNTED WERE ||

JHP PRWRET JTIMEQUT ! |}

LDA 1,UNTON,2 JRECAL INT, RETURN
AND 2,1,SNR

PSTaY 1NO DONE STATUS
cox 1,1

LDa 3,CsP1 1177677

AND 3,1

AND €,1,82R

PSTAT 18AD STATUS

JHP GENRET

4quee,

1402



‘Av s>

21
32
@23
24
5
25
27
28
29
14
11
12
13
14
15
16
17
18
19
29
21
22

236y
23262
RTE-R
73064
7365
73266
23267
rie7a
2327y
23a72
eyery
e3e74
e3n7s
e3a’6
e3277
e3ie2
73101
ry1e2
23183
23104

23103
23106
23187
23i1e
23111
23112
73113
23114
23118

23116
23117
r312a
@3121
23122
#3123
23124
23125

CHAIN

¢54273 (SEEX:
12520
Ad4n2e4
w3eL74
a21e26
263233
221256
24047
1232922
7261333
211266
PEERIY
a11202
eanéay
236356
1e1e1t
2gp4a
432174
211162
2R2273

725832
187415
aeaadn’
124200
734230
167429
137424
2¢pae?
pens23

724216 SE,t1

147404

281072

ag23se

263277

2a0777

aR42 Capas

An3ear FTIWRT:

ISEEX SUBRODUTINE
IETURN®3 NCORMAL

JRETURAN®Y FATAL ERROR

S5Ta 3,RWRET
SuBZL 2,0

§T4 ¢,M0DE
LO& 2,UNIT
LA @,UNTINS,2
pocc @&,,0S8k®
{02 2,CvL7,2
Loa 1,C1e2e
£00 1,0

DOAP ©, ,DSKP
152 SEEKT+4,2
JMP 42

152 SEEXY,2
NUP

INTWT

SKIP

JMP L ed

LDs 2,UNIT
152 SKTMO,2
JMP BRWRET

LOA §1,UNTDN,2
AND® @,1,SNR
JMF SE .

coM 1,1

Loa 3,CSP1
AND 3,1

AND 2,1,8ZR
JMF SE.1

JHP GENRET

LDa t,Can
AND 2,1,52ZR
I1SZ SEKER,2
PSYAT

HALT

JMP =l

ave

FLWRT

}SET THE PROGRAM MNDF

PSELECY UNIT
ICYL &

PSEEK} !

JCOUNT SEEKS

1DQURLE PRES,

3wAIT FOR INTERRUPY

PINCRMT THE SEEK

JTIMEOUTS COUNTER 1!
PTIMEQUT L

P INTERRUPT RETURN AC2zUN T ¥
PACH = STATUS

)} IMPROPER DCNE STATUS

1177677

twWRONG STATUS

JSEEK ERR 27

$COUNT SEEK ERRQRS

1ens6

a1
22
23
24
85
85
.4
L}
a9
10
i1
12
13
14
15
16
17
18
19
22
21
22
23
24
25
28
27
28
29
32
31
32
33
34

3126
eyta?
23132
23131
23132
23133
23134
23135
231356
23137
23149
2314}
23142
23143
#3144
23145
23146
23147
23152
23134
23152
23153
23154
231535
23156
23157
23167
231614
83162

n3163
23164
#3165
23166
23167
2317@
231714
23172
23173
23174
33475
23176
23177
232082
73221
23202
23203

JMATN

AnS1a7
#54273
waar7é
BaR3e6
222212
A4e2p4
adnyie
192024
2482749
040271
1g2400
84p223
040363
azeesa
©v4a3es
ez6327
Yaernn
086333
a3eira
221056
B24752
123000
261133
#A6356
1a1e1
v2udz4d
238174
011166
Aa2273

121113
en274y
B24232
187424
na2736
224925
107404
g2e4dre
861433
Q24252
125300
034254
167280
125440
125420
126414
7end43

JMRITE?

WOATA:

JwkITE SUBRJIUTINE
JHETURNY, NORMaL
FRETURNSY, FATAL ERSOR

WDATA+]

STh 3,RwRET
LhA @, ,WRITE=1 JSET THE RETWY ADDRESS
STA @,RLUP
L0& 2,C3
ST4 @,mO0DE
STA @,XXwRT
ADC 8,2

STA B,AECNT
STA 2,CwCNT
5UB @,¢

STA @,FATAL
STa g,NO,BS

JRETRY ADDRESS

1SET THE PKOGKAM MODE

JCLEAR FATAL FLAG
JCLEAR BAD SECYOR COUNTE

LDs ¢,SC

ST& 2,,SC 1% SECTORS TO XFER

GEN

e J&DDR OF DATA GEN ROUT
SETF $1SET PARAMETERS

LDA 2,UNIT

Lba g,CYLY,2

Loa {,Ca00

A0D 1,0

p0as 2, ,0SkP IWRITE

INTWT JWAIT FOR INTERRUPY
SK1IP

JMP L ed

LCA 2,UNIT JINCRMT THE READ/WRITE
ISZ7 RwTMO,2 JTIMEOUTS COUNTER [}
JMP #RWREY 1TIMEQUT

MOVLW @,2,SNC JINTERRUPT RETURN

JMP BFTWRT ING R/w DONE FLAG
LD4 1,CSP3 1877666

AND 2,1,S2R

JMP #FTwRT JFATAL STATUS

Loa 1,012

AND 2,1,82R

JMP RE,2 1ADORESS ERROR

DIB 2, ,0SKP JREAD MEM ADDR

Lha §,8C JSECTOR COUNT

MOVS 1,1 JWORD COUNT

LDa 3,Ca )STARTING ADDRESS
ADD 3,1

INC 1,1

INC §,1 JADDR+wC SHOULD EQUAL
SuBs @,1,SIK JTHE ENDING ADDRESS
JHP WE 1 JERROR



loasy

23204
ey2es
23236
ey2e7
p32in
321t
23212
23213
23214
23215
23216
2327
e3z2a
83221
83222
23223
glzza
23225

3226
ey227
23232
23231
83232
23233
83234
23235
83236
#3237
23249
23241
23242
23243
Bl244
03245

23246
03247
py2se
g325%
23252
23253

23254
23255
23236
23257
23262
f3261

JMAIN

320282
242277
2386353
1210824
222424
222211
1244829
1242022
232174
235e2s6
1233re
167220
123122
1e312n
{preee
262433
106414
eepdz7

922252
121329
225102
197222
eL1iare
eoegaay
245122
222223
ieiee4
222273
3228235
ie1e24
a@2273
agez273
2108273
42273

804559
aR6172
A3aLra
211188
212233
20e731

234542
086277
22174
211156
aie2ed
eearas

BLER]

GENRET:

WE 11

wE 2t

LOA @,SC

STs @,CSC
JSR #ISCNT
MOV 8,98,S52R
JHP Led

LA 2,LS8

NEG 1,1

Co™ 1,1

LO4 2,UNIT
LD4 J,UNTINS,2
MOVS 1,1

ADD 3,1
ADOIL 9,2
ADDZL 8,2
A00 2,1

0IC ¢,,DS5KP
SuBw 9,1,52R
JMP wWE 2

LDa 2,5C

MOVS 2,0

LDa 1,wD5we4,2
ADCZ @,1,S81C
1SZ wDSwW,2

NOP

S§Ti {,wDSWe4,2
LDA @,FaTaAL
M3y @,2,SZR
JMP GRWRET

LDA 2,LUPSW
“av ¢,8,5ZR
JMP #RWRET

182 RWRET

ISZ RWRETY

JMP SRWRET

JSR SWCE
MSG57

LDA 2,UNIT
182 »ISC,2
182 FATAL
MNP wl

JSR Sw(E
M8GE67

LDA 2,UNIY
182 »18C,2
1SZ FATAL
JMP W2

TFIND ENDING DISK
$ACDRESS

JACASSECT, AC{sWEAD

JIF THE SECT s 8 THE LAS
JICR HMEAD OID NOT OCCUR
JSECY = LAST SECT

JHEAD =%

JFORM THE ENDING DISK
FADDRESS AS READ BY "DIC

1 SECTed

JEXPECTED ADDRESS

JREAD ACTUAL

1ENDING DISK ADDRESS ERR

140D WORDS WRITTEN
1T0 YOTAL COUANTY

JO0UBLE PRECISION

JWAS THERE A FATAL ERRCRK

JERRQOR RETURN
718 THE LOOP SWITCK ON ?

JERROR RETRUN

INCRMAL RETURN

JENDING MEM ADDR ERROR
PIDENTIFIER

1COUNT AS MISC TYPE EKRO
1SET FATAL FLAG
160 ON

JENDING DISK ADDR ERROR
JCOUNT AS MISC TYPE ERRO

JSET FATAL FLAG
160 ON

{eass

21
22
23
Y]
2s
[.1]
Q7
88
29

8y282
23263

23264
23285
83266
gy2687
23272
23271
e3272
23273
23274
23273
23276
23277
233e9
g33et
03382
23383
23304
e3es
23328
2332y

23310
23311

23312
23313
23314
23315
233186
23317
e3d2e
83321
3322
23323
23324
23325
23326
23327
23330
2333t
23332
23333
23334
23335
23336
73337
03342
P3341
23342

JHAIN

811156 RE, 1t
2m2330

36381 RE,21
786322
286321
agse42
236174
010279
280416
251126
820267 RE,20:
181084
202273
206322
206321
06231
0208245
v4g244
182402
24@282
062677
202326

211132 RE,21:
2082273

262477 RE, 3t
121329
121222
7nae4es
2363514
236322
06321
206236
e3ayra
eip27t
a0ednd
211116
212282
e2g4el
211122 RE,31:
einz2al
228254 RE,32:
265433
1285422
223425
123725
122522
7423025
288563
B1742@ Ci74H:

1827 FISC,2
PSTAT

HEADER

PCRLF
MESSAGE
MSG2¢

LO& 2,UNIT
ISZ AECNT
JMP RE,2%
182 4DDER,2
LDA @,EVODN
MOV 2,2,SZR
JHP #RWRETY
PCRLF
MESSAGE
MSG63

LOA @,RELRAN
STA 2,RANDOM
sUB 2,2

$TA @,RETRY
10RST

J®P #RLUP

187 PADER,2
JMP SRWRET

READS @
MGVS 2,@
MOVR 8,8,52C
JMP L5
HEADER
PCRLF
MESSAGE
M5G64

LDA 2,UNIT
ISZ CWCNT
JMP RE, 3!
187 CWER,2
1SZ RETRY
JHP RE,32
182 CwERP,2
ISZ FATAL
LD4 2,Ca
D18 1,,08xP
SuB 2,1

LDA 2,174k
ANDS 1,d,SNR
SUBZL @,@
$T4 2,,SC
JHP RY
{7402

JCOUNT AS MISC TYPE ERRO
JPRINT STATUS & ERR RETU N

JADDRESS ERROR

}"ADDRESS ERROR™

JADDRESS ERROR COUNTER
J2ND FAILURE IN A ROW
JFIRST FAILURE

J1F TWO COMPUTERS
JOONTT TRY AGAIN
JMEADS MAY MAVE MOVED

PYTRY AGAIN"
JRESEY RAN N GEN FOR
}THE RETRY

JCLEAR RETRY SW1TCH
100 IT AGAIN

JCOUNTY PERM ADDR ERRS
PERROR RETURN

JCHECK wORD ERROR

11F Sw7sy DON'T PRINY

1"CHECK WORD ERRDR®

JCRECK WORD ERR COUNTER
J25D ERROR IN A ROW
JFIRST ERROR

PSET RETRY FLAG

JCOUNT PERM CHX WD ERRS
ISET FATAL FLAG

JTHE CHECX WORD ERROR KA
JRAVE STOPPED THE DATa
JTRANSFER PREMATURELY,
JFIND THE & OF SECTORS
JTRANSFERRED AND SAVE IV

JFOR THE DATA COMPARE RO TINE,

71T MUST BE AT LEAST ONE



jeed9 ,MaIN

a1
22
a3
24
25
26
a7
28
29
18
{1
12
13
14
15
16
17
18
19
22
21
22
23
24
25
28
27
28
29
30
38
32
33

23343
23344
23345
23348
23347
23354
23351
23352
23353
n3354
23355
23356
23357
#3360

233614
23382
23363
23364
23365
23366
23367
23378
23371
23372
23373
23374
23375
23376
23377
g3a2e
23421

23e174
az2e271
vip272
7pRd22
3122082
121424
anRedel
211136
?0e554
n24223
125004
wpears
215116
eRRALry

211142
2e054%
e15122
LLIX I3}
102422
a4m223
dpnr72
B24203
125004
zazany
211132
eagdad
@15122
LY T3
211146
212223
2ee528

RE,4:

RE,at:

RE, 423

RE 433

RE, 443

RE,45:

RE 461

LCa
LD
152
JMP
182
INC
JMP
187
JMP
LD&
MOV
JMP
08z
JIup

182
JMP
nsz
JMP
suB
§Ta
JMP
LDA
MOV
JKP
1§82
JHP
b0SZ
Jmp
182
187
JHP

2,UNIT
2,CwCNT
DACNT
RE,44
RETRY
2,e,SIR
RE , 414
DATER,2
R2
1,FATAL
1,1,52R
RE, 43
CWER, 2
ol

CWDE, 2
K2
CHERP,2
vl

2,0

e, FATAL
Rt , 42
l,FAYAL
1,1,52R
RE,45
PDER,2
RE, 45
CWERP,2
stl
CWDEP,2
FATAL
WR2

JOATA ERROK

JDATA ERRQR COUNTEW

J2ND DATA ERROR

JSET THE RETRY FLAG

}FIRST DATA ERROR

JCATA AND CHECK WORD ERR R
1IN0 CHK w0 ERR

160 ON

12 CHECX WCRD ERRORS
JONLY 1 CHECK wORD ERROR
13KIPS SOMETIMES

JICOUNT CHK WD 8 DATA ERR
1GC ON
JOON!T COUNT FATAL CHK W ERR

JRESET FATAL ERROR FOR N w

JTRY IT & 3IWRD TIME
JFATALINON=ZERD IF 2 ChK wD ERR

JDATA & CHK WD ERR

JOATA ERR CNLY

J2ND ONE 1S FaTap
JCISCOUNT PERM CHX WD ER

1COUNT PERM COMBO ERR
JSET THE FATAL FLAG
1G0 ON

insn

21
22
23
24
as
86
a7
28
29

23422
23423
23424
23425
23426
23497

23412
23411
23412
23413
23414
23419

23416
23417
23420
23421
83422
2342)
23424
23425
23426
23427
23433
23431
83432
23433
23434
93435
23436
23437
234432
0344

23442
23443
23444
23445
33448
23447
23<45@
23431
23452
23453
23454
3455

234586
23457

JMAIN

204d1d RE,5:
ges172
e3e174
211156
218223
202527

4R4a426 RE,o01
806277
elet74
811156
aya223
730556

234423 S%CE!
pls4en

254425

306314

085351

ag8322

206321

08003@ SWCEY:
228322

e26321

26144

824241

286317

ar6321

298147

224242

286317

212432

ga24et

322223 SWCRET:

233174 FLRRT:
211156
242412
e26322
2863212
2p6421
2244026
2096317
9143180
de2422
ap23sa
203274

222208 ERW11
P83312 XRE, 3!

JSK SwCE
MSGS5Y

LOA 2,UNIT
187 »18C,2
1SZ Fatap
JMP LR3

JSK SWCE
HSG67

LDA 2,UNIT
1S7 *1SC,2
1S7 FATAL
JHP R4

184 + wC ERROR
1ACO = BAD, ACY

STA 3,3WCRET
Los 3,9,3
STA 3,SWCEY
SAVAC
HEADER
PCRLF
MESSAGE

?

PCRLF
MESSAGE
MSG51

LDA {,84avy
YYPACY
MESSAGE
MS5GS52

LDA 1,SAVe
TYPACY

ISZ SWCRET
JMP @SWCRET
]

LDA 2,UNIT
187 M1SC,2
STA 2,ERw]
PCRLF
MESSAGE
MSG76

LDA §,ERWY
TYPACY

DSZ XXWRT
JMP 8,2
PSTAY

RE, 28

2
RE,3

JENDING MEM ADOR Ekn
1IDENTIFIER

PIT'S FATAL
1ENOING DISK ADDR ERROK

$IDENTIFIER

JCOUNT AS MISC TYPE ERR
PITIS FATAL

s GOOD

JGEY ERROR IDENTIFIER

1HGooo!

JUBAD"

JGET UNIT DATA 8
JCOUNT ANY WRITE ERRQOR
JSAVE ERROR STATUS

J"ERROR STATUS AFTER WRI E & ,, "
IPRINT OUT

JERROR STATUS WORD

tCOUNT DOWN & RETRIES

PRSURPELILES

e



10061 ,MAIN 19062 MAIN

LR} 21

X3 JREAD SUBROUTINE - 82 23538 22m328 LRI Lba ¢,,5C JFIND ENDING DISK ADDR
33 JRETURN3, NORMAL 83 23537 w4277 §TA 2,C8¢C

84 JRETURNeL, FATAL ERROR 24 23543 206333 JSR #ISINT TACOSSECT ACLexEAD

[F] 95 23541 234385 LOA 3,,SC P1F ,SC NOT = SC A CHK w ERR
a8 86 23342 232252 LOA 2,8¢C JTERMINATED THE OATa XFE
27 23463 283476 RSRD JRETRY ADDRESS 87 23543 172414 suB= 3,2,S51R

28 23461 254273 ,READ: STa J,RwRET 28 23344 220428 JMP e8 J1CHX WD ERR

89 23462 220776 LUA @, ,READ=L JSET THE RETRY ADORESS 89 23545 121024 MOV 8,8,52R JIF SECT 3 2 NG WEAD ICR
12 ?3453 B4p328 STA 2,RLUP 19 23546 922424 JNp Le4 FCCCURRED AT THE END OF
11 23464 222323 LDs 2,C2 1SET PROGRAM MGDE 11 23547 222211 L0A 2,LS §THE DATA TRANSFER

12 23465 247204 STA 2,M0DE 12 €3558 124428 NEG 1,1 JSECT = LAST SECTOR ON D SK
13 23466 122022 ADC e,0 13 23551 1248082 cor 1,1 JREAD ® MEADaY

14 23487 242272 STa 2,LECNT JSEY RETRY COUNTERS 14 23552 ad2174 LD& 2,UNIT

15 23472 @427y STA 2,CWCNT 15 23553 235026 LDA 3, UNTIKS,2

16 °3471 242272 STA 2,CACNT 16 23554 125302 MOVS 1,1 JFORM TWE DISK aDDR

17 23472 te2400 SUB 3,2 17 23555 167008 40D 3,1 jwORD AS READ vIa "DIC*
§8 23473 c4222 ST4 @,RETRY JCLEAR RETRY AND 18 23556 193120 ADDIL 8,¥

19 23474 242223 STa @,FATAL 1FATAL FLAGS, 19 23537 1@A3120 ADDIL 2,0 }] SECTed

20 23475 242363 STs 2,NO,BS JCLEAR BAD SECTOR COUNTE 20 03362 1870P0 ADD 2,1t

21 PY476 228332 RSKDL  CLRKB JCLEAR BUFFER 21 23561 v2a3nS LDA 2,,SC )% SECT 4FERRED

22 83477 226333 SETP 1SET PARAMETERS 22 23382 239252 Lot 2,2 14 SECT SPECIFIED

23 e3%5@e 232174 LDA 2,UNIY 2) 23563 192439 SuB 2,2 JaC2e K SECT AT XFERRED
24 3521 221056 LDA @,CYLT,2 24 23564 22221 LOA 2,C17

23 ¢35¢2 261133 DOAS @, ,DSKP JREADI] 28 23565 152420 NEG 2,2

28 23323 325356 INTWT JwAIT FOR INTERRUPTY 28 2)366 1134c0 AND 2,2 JFINALLY AC@s EXPECTED
27 23524 1021211 Sk1p 27 23367 té7p00 A0D 2,1 JOISK ADDRESS

28 23325 grziz4 MY 28 23572 262433 o1C 2,,08%P JREAD ACTUAL

29 23328 A3eyv4 LDa 2,uN1IT JINCRMT THE READ/aRITE 25 TI8TY 12a6ey4 SUB® 1,1,3IR

32 P3507 211166 ISZ RaTMD,2 JTIMEOUTS COUNTER || 32 23372 82n616 JHP RE,6 JENDING DISK ADCR ENRUR
3y 23S5ie 9e2:273 JMP PRWRET pPTIMEOUT 3

32 32 23573 23e174 R4 LDs 2,UNIT 7ADD »0QRDS READ YO TOTAL
33 23511 121113 mMOVLa 2,2,SNC $INTERRUPT RETURN 33 23574 222385 L04 2,,SC

3a& 23512 ap2sSe2 JmP GIREY ING R/m DONE FLAG 3¢ 23378 121320 MOVS 8,R

35 23513 24227 LDA 1,CSP 1277662 33 23576 225112 LOA 1,nDSR+4,2 JOOUBLE PRECISION

I8 23514 1@7424a AND 2,1,52R 38 93577 1@re22 ADLZ2 941,51C

37 23515 282477 JMP #IRE1 JFATAL STATUS 37 e3soe 21§106 152 wDSR,2

38 3516 #2425 LOA 1,C102 38 PY6BY 20240t NOP

39 03517 1A74na AND €,1,52K 39 23802 @412 $TA 1,wDSR+4,2

49 23529 802475 JHP RIRE2 1ADORESS ERRON 40 23633 628223 LDM @,FATAL JEND OF TESTY

41 23521 224024 LOA 1,C4 Al 23604 121204 mov 2,2,82R JWHAT TO DO NOW

42 P3522 197424 AND 2,1,8IR 42 236025 882273 JMP RRWRET J(FATAL) ERROR RETURN

4) 23523 2042734 JMP BXRE,3 JCHECKX WDRC ERRCR 43 2)606 223202 LD0a 2,RETRY

. 44 33607 1019¢5 MOV 2,2,SNR

45 23524 286332 ,Ri: CHECK $DATA COMPAKE 43 23612 A22493 JHP 8,03 1C0 NORMAL RETURN

46 23525 AM2A2@ RCATA: ¢ J1ADDR OF DATA GEN ROUTIN 48 23611 @R242} JHP 8, e FTRY AGAIN

47 23528 2@e615 JHP RE,4 1DATA ERROR 47 e3612 203274 RE,22

'Y 48 23613 r@l240 GEARET

49 ?3%27 A61433 ,R2: D18 e,,DSkP tREAD ENDING ADDRESS 49

S2 23532 2243e5 LDA 1,,SC ta SECTORS XFERRED S 23514 PR3262 IRELS RE, 1

31 23531 1253090 MOVS 1,1 J# wORDS S1 23615 Ap3264 IRE2! RE,2

52 73532 232254 LDa 2,CaA ISTARTING MEM ADDR

53 23533 147220 ACT 2,18 JCORRECT AGDR

54 23534 186414 Sub® ©n,1,52k :
55 23535 #rp64S JMP RE 5 JENDING MEM ADDR ERROR i

e



18265 (MAIN 18064 MAIN
'3} 21
22 ¥ I T A R R R R T TS A A R X ] a2
a3 1 LA GENERAL PURPOSE SUBRQUTINES (A2 A0 33 I CHECX SWITCH REGISTER NN ERROR,
.Y ] I TTIEnn R4 ] IF Swi = » RETURN®) (SCOPE LCCP)
23 85 ] 1F Sy = { RETURN®2 (GO TC NEXY TEST)
a8 JGET CYL(MAYBE)~HEADSECTYOR=SECTOR COUNT Qe ! IF Sw86 & |  HALY AFTER ERROKR
ar 1SET (C)=1 ON RETURN IF CR TEKMINATOR ar
22 @8 #3656 268477 ,CSwi  READS @
A9 PI616 ©54435 WSS S5T4 3,RSSRET @9 ¢3657 224p47 LDa §,Cl1o00
10 P3617 226324 GEYATH $GET "SAME", QR HEAD # 12 23662 {07404 AND Q,1 8IR 115 Sw6 17
11 23622 834434 LD4 3,8am pACARH ACiE® NAME 11 23661 963777 WALT JYES, HKALT
12 23621 136415 SuBw t,3,5NK 12 03662 62677 I0KST IND
13 p3622 a02426 JHP RSS, ¢ 1"SamMe 13 23663 262477 READS @ 1READ SWITCHES AGAIN N 4ASE
14 23623 1250@3 MOV 1,1,8NC 14 93664 123102 ADDL ®,2 SIC PTHEY WERE CHANGED,
13 @3624 125024 MOV §,1,SIR 13 03665 17542 INC 3,3,5KP INORMAL RETURN
16 236825 PrA2343 JHMP #1GCS 10THER NAMES DR CR ILLEG L {6 23566 102521 SuUBZL 2,¢,58%P JSET LOCP SWITCH
17 e3626 224210 LO& 1,LHD JCRECK mEAD { IMIY {7 @3667 102420 SuB g,e
18 23627 106437 SUBZN 2,1,58N 18 23670 04e285 ST4 Q,LUPSW
18 Q3632 222355 JMP 8IGUST ILIMIY EXCEDED 19 23671 a014an JMP 2,3
23 e3631 248253 §YA €,%0 JHEAD & 2@
2! ¢3632 Ppb324 GETATM JGET SECTOR w 21
22 #3633 125e03 MOV 1,1,8NC JACHaR ACL{ENAME
23 23834 125004 MOV t,1,8IR
24 3633 an2343 JMP #1GCS INAME OR CR TERM JLLEGAL
25 23636 P21t LDA §,LS JCHECK SECY # (IMIT
26 P3637 106437 SU3zs 2,1,S88BN
27 23542 22355 JMP #IGUST fLIMIT EXCECED
28 @364y 942254 8T4 ¢,8¢eC JSECTOR #
20 03642 06324 GETAT™ IGET & OF SECTYORS
32 03643 121025 MOV 2,3,8NR }n0 SECTOR COUNT,
31 P3644 QR235S JMFP #1QUST
32 23645 128m04 M0V §,1,82R
33 e36d6 222343 JHP 81GCS INAME TLLEGAL
34 ¢3647 nan2s2 STA ¢,SC 1® OF SECTORS
35 23650 1@256@ HSS,11  SUBCL 4,8
38 e365) Bap2ss §TA 2,TERM
37 e3632 Araapy JMP BHSSRET
38 P3653 GPAADP HSSRET: @
39 PI654 pasP5S SAMy 45858 JUSAME™M
40 P3I6LS5 PAP@AP@ HIADD:T @ 11/0 ADDRESS MODIFICATIO , HI END
—




10065

23672
238673
23674
23875
23876
23877
23728
237e
?3r22
23723
g3’z
2y’es
23726
eyrer
[ AR
23714
e3712
P3713
23714
237415
23716
[AA%4
23722
e3r2y
nyr22
23723
23724
23725
23726
eyrarz
23730
237314
03732
23733
23734
23735

23736
23737
23740

JMAIN

[}
P62677 DXCHG:
ag6322
ae6l321
286512
824372
2R6320
2e6322 OXLPy:
22632}y
2es527
206434
searr4
125238
222415
020434
106453
202787
a3zyre
132435
2pa407
pa4a2y
121020
2R4422
Beadre
8228515
21655
286322 Dxi{P2:
eas321
236584
224372
eas3ze
206322
Bas32y
226576
pe63z22
a63er7
aanz7?

2e2280 CVTMPI
224272 OTIND:
PaRe76 C76:

THE DEVICE CODE CHANGE ROUTINE.,v4anus

10RSY
PCRLF
MESSAGE
MSGDY

L04 t,DEVICE
TYPZL

PCRLF
MESSAGE
MSGD2

JSR #DTIND
JMP OXLPY
MOVZE 1,1,S5NR
JMP DXLP2
LDs 2,C76
SUBON @,1,SNC
JMP CXLPY
LDA 2,DEVICE
SUBZR 1,2,5NR
JMP Cx(P2
STs §,DVIMP
MOV {,2

JSR DCHNG
DEVICE

STRY

RI4DD

PCRLF
MESSAGE
MSGDJY

LDa $,DEVICE
TYPZ1

PCRLF
MESSAGE
MSGD4

PCRLF

Hal T

JMP =1

2
TIND
76

JCLEAR THE wORLD,,,
!

JTYPES OUY THWE PRESENT O
ISTORED IN LOCATION *DEV

JREGUESTS NEW DEVICE CCD
JRETURN IF PRESENTY COCE
JOTIND LOOKS FOR TTY INP
3BAD FINGER, TRY AGAIN,
JCKN POR CR/W,0, CODE CK
JNC CHANGE IN DEvV, CODE,
1CK IF CODE 1S

JGREATER TrAN 76 OCTAL,
JT0O0 BIG, TRY AGAIN,

JCKN IF OLD CODE was YYp
1IF S0 NO NEED TO CHANGE
ISAVE IN DEVICE TEMP,
JSET ACQ WITW NEW CODE,
$G0 CHANGE CODE,

JCALL+! ADDRS DF OLD COO
1CALL+2 1S BEG OF PROGRA
JCALL*3 IS END OF PROGRA4

JPRINTS MESSAGE THAT NEW
JDEV, CODE IS SET INTO T
JTHE PROGHKAM, ALSD PRINT
JTHE OCTAL VALUE OF THE
JNEW COOE,,.,

JMESSAGE & IS A REMINDER
fOPERATOR THAT THE PROGR
IMUST BE RESTARTED,

VICE CODE,
CE¥,

OR CARRIAGE
s oK,

T.

NGE,

D IN,

out

T0
M

iop66

21
a2
23
Q4
es
-1.]
24
28
29

83744
23742
23743
23744
23743
23746
23747
23752
23751
23732
23783
23754
23755
23756
p3757
23768
237614
23762
23763
ey764
R3I7ES
23768
3767
23770
e3?7Y
#3772
23773
23774
93778
23776
ey7?7
@4200
XT3}
24902
240223

d4end
24225
242026

JMAIN

171428
151408
eSg44y
@g444y
237376
137422
237376
j2l4en
Q43433
e3t3ry
1368414
122415
ee2d24
B2i0e?
133112
124123
183113
223412
121229
{6z409
123414
222428
234417
163pee
241222
aJaag2
237776
151428
222437
142414
208757
334406
333403
257378
grieal

2zegne
egaary
222222

JCHANGE ALL DEVICE CODES FROM
JUP YO BUT NCT THE LOCATION IN CALLed,

FROX THE

I%XHOSE ADDRESS IS In CALLe! YO wWAT I8 IN 4AC2,
JIGNORES CGODE 77, EXIT TO ChLiwé,

DCHNG1

DCH, 41

DCH,3:

0CH,23

DCH, 51
DCK, 1
CCH,6:

INC 3,2

INC 2,2

STa 2,0CH,5
LDs 1,0CH,!
L0 3,6-2,2
AND 1,3

3Ta 3,8.2,2
ANC {,0

STA 2,0CH,6
LD4 2,~1,2
Susas §,3,81R
SuBa 1,8,8KR
JHP CCK,2

L04 o,2,2
ADDLN 2,0,52C
MOVL 3,8,8NC
ADCL® @,2,8NC
JMP DC™,3 IND 1|
MOVR @,

sus 3,2

AND® 1,0,S2R
JMP OCk,3
LC4& 3,0CH,6
ADD 3,8

sTa 2,9,2
LA 3,DCH,S
LDa 3,0-2,3
INC 2,2

LDa 2,0DCH,5
SuBm 2,@,SZR
JMP OCH, 4
L0A 3,CCH,6
LD4 2,0CH,5
874 3,#-2,2
JMP 1,2

L
77
2

115 IT AN I/0 INSTRUCTIO

JNOY OLD DEVICE CODE,

THE LOCATION IN CA L¢2

LD COCE

?



14

21
22
a3
aa
25
25
a7
28
28
12
11
12
13
14
15
18
17
18
19
29
2t
22
23
24
25
28
27
28
29
I
31
32
33
34

vara?
4212
n4e11
XT3
24213
24214
2415
X T2Y-1
2dny7
nan2a
n4n2y
Q4022
?a223
24224
vares
24026

nae27
P43
a4234
[XTRY
24233
24234
24033
24236
24037
24240
24p41

Bandz

JMAIN

1e240e
854431
142432
“e2413
254426
3344256
125129
1e1iee
142412
142422
1251ea
1754024
232773
176441
176420
An2413

1e246m
p5441t
Aa3a4dyd
125223
1e122¢
143222
1754824
282774
1252688
2e24a1
apazed

177769

JACY REM AC@s(ACR,AC1)/7AC2

DIVIO: SUB 2,0
DIVDO: ST& 3,454V
SUBZs 2,0,52C
IMp DEXT
ovYD1 STa 3,¥Sav 1DIVIDE
LDa 3,™22
MOVZL 1,1

DLOOPt  MOVL 2,2

SuB= 2,¢,8IC

Sul 2,2

MOVL 1414

INC 3,3,51R

JMP CLOUP

SUBO 3,3,5¢P
DEXT1 SURZ 3,3

JMP eMSaAV

P(ACP,ACY)=AC #aC2+ACE
MULT: SUBC 2,9
MULTAL STA 3,MSav
LDa 3,M20
MLOOP: MOVR {,1,SNC
MOVR ©,8,SKP
ADDZR 2,9
INC 3,3,S8ZR
JMP KLOOP
MOVCR {,1
JMP #MSAV
MSAV1 2

PMULTIPLY

M2o1 w2®

1e068 ,MAIN

21 JTELETYPE NON INTEKKUPY PACKAGE

82 PACY,AC2 SAVED

23 PUMESS™ PRINTS 4SCI] MESSAGES AS SPECIFIED BY 2SS EMBLER
24 JUCRLF" PRINTS A CARRIAGE RETURN

25 JU"POCT" PRINTS C(1) IN OCTAL

(4.} $"Z0CT" PRINTS C(1) IN OCTAL, LEADING ZEROS SUPP ESSED
27 P"PDEC" PRINTS C{1) IN DECIMAL, LEADING ZEROS SuU PRESSED,
28 }THE ABOVE TRREE AKE FCLLOWED BY THE TAB IN P,Ta

2s JPYIND" ACCEPTS OCTAL, AAND

10 JUTINDM ACCEPTS DECIMAL SINGLE PRECISION SIGNEC NTEGERS
11 JINTOD ACY FROM THE TTI, LEADING NULLS, TaBS,

12 JAND SPACES ARE IGNORED, A 16 BIT UNSIGNED INTE ER IS
13 JFORMED, TWEN NEGATED IF & MINUS SIGN IS TYPECD,

14 JEXIT AT CALL+1 IF INPUT ERROR WITH ACOsRAD CHAR CTER,
15 ] (NOT A LEGAL DIGIY OR TERMINATING CHARACTER)

16 JEXIT AT CaALL¢2 UPON TERMINATING CHARACTER

17 } WI1TH AC@xp, €, 48, 12, 55

18 } FOR NULL, TAB, SPACE, CARRIAGE RETURN, COHMA

19 JTHE ABOVE WAIT FOR TYO DONE, THEN CLEAR 77O,

29 JYCHAR" PRINTS ASCII CHARACTOR IN C({@)Rj) C(®)L ™ ST BE 9,
2% JEXITS CALL #2 IF C(@)Rsp@, CORRECTS THE PARITY,

22 ISIMULATES TAB ON ASR33,

23 JUTYPE"™ PRINTS C(R)R, MUST HAVE PROPER P4RITY, EXITS AY
24 JCALL+1, REPLACE "TYPE" WITH INTERRUPT TYYPE IF ESIRED,
23

28 240243 254554 MESSH 8TA J,XESSR JPRINT A TEXT MESSAGE

27 4044 244512 LAY 1,P,ACY

28 240245 B50510 8T 2,P,aC2

29 040246 10531 182 MESSR

32 9404y ¢31420 LDa 2,2,3 JC(2) POINTS TO MESSAGE

34 24050 p24512 LDA §,P,377 J4 8 BIT MASK

32 24031 v21020 LOA @2,9,2 JC(2)sDATA wWORD

33 p4032 125112 MOVLS §,1 SZIC

34 24283 123791 ANDS 1,2 SKP

35 94884 123401 AND 1,0 SnP JC(Q)sDATA CHARACTER RIG T

38 2455 {51400 INC 2,2 JINC TO NEXT WORD

37 Q4256 1240040 CoM §,1 JFLIP MASK

38 24037 e@dSe2 JSR CHAR JPRINT

39 24062 pRR3771% JMP MESS+§ ) ANQTHER

42 24961 822432 JMP L2

4( 24962 BR4477 P,LST1 JSR CHAR

42 24063 224471 PEXIT: DA ,P,ACY

43 24264 @32471 LDA 2,P,AC2

44 24mB5 283511 SKPBZ TYQ IND,CLEAR TTO

45 24266 223777 JHP =1

48 P4267 262211 NIOC TTC

47 34273 283547 SKPBZ LPY

48 349371 Q00777 JMP =i

49 2472 250217 NIOC LPTY

82 74273 az2524 JMP BMESSR JLAST

RO

P Lt .

e



12259 MAIN 19879 ,MAIN

81 24974 102421 20CT: SuB e,8,SxP 21 24181 254434 CHARL STA J,CHRET JIPRINY C(¥4) RIGHY
B2 240875 222462 POCT! LDA A,P,C60 . B2 24162 121325 MOVS 2,8, 3NR JRETURN 2 IF NULL
33 24376 358457 STA 2,P AC2 23 24163 321401 JMP 1,3

A4 24277 232435 LDa 2,0CY4E JPRINT C(C1) IN OCTAL P4 24164 115128 NOVZIL 2,3 JCOMPUTE EVEN PRRITY
83 24182 2237424 JMP et 85 24165 1772¢4 ADD 3,3,82ZR

36 24121 @5¢45¢ PDECH S$T4 2,P,AC2 28 24166 822777 JMP Y

27 24182 @3@442 LD4 2,DECTB JPRINT C(1) IN DECIMAL 37 24167 132022 ADDR e,

28 241023 122420 SUB 2,8 @8 p4i7@ 1@13ew MOVS 2,2

39 P4184 354513 8TA 3, MESSR PBOTH ENTRYS PRINT NUMBE B9 Q4171 834483 CHARID (D& 3,P,C11 115 THIS & TaB

12 24105 24dsa STA 1,P,ACY 10 24172 116413 SuBa @,3,S8R

{1 24106 24ne4d STA 2,ISUPP JTHEN TAB TO NEXT POSITI N i1 204173 Adaéry JHP CHA,LS JYES

12 24127 2%c4py STA 2,,¢1 12 24174 BRa424 JSK TYPE INO PRINT IT

{3 24112 pmaag2 DECOCTI @ JA"LDA 2,TABLE" INSTRUCT GN 13 24175 202429 JMP SCHREY JEXIT

14 2414y 210777 182 .=t 14 24176 228461 CHA, 31 LDA 2,P,240¢ J3IMULATE A TAB

15 24112 223444 LOA 2,P,TAB 15 24177 22442} JSR TYPE 7alYH | TO 14 SPACES
16 24113 151205 MOV 2,2,5NR 1IF TABLE ENTRYsQ 16 24208 228418 LD& 8,CHORZ

17 24114 222746 JMP P LST JEXIT WITH TAB 17 24208 934452 LDA 3,P,C7

18 24115 934436 LDA 3, ZSUPP JZERDS SUPPRESS STUF 18 24202 1634024 AND 3,0,5IR

19 P4116 162409 SuB ¢,9 19 24203 200773 JMP Cra )

2M 24147 146452 DECOTI SUBOW 2,4,82C 20 24204 040412 ST4 @,LNCRZ

2y 4122 202425 JMP DECP 21 24205 @R241@ JMP OCHMRET

22 P412) 146420 SuB 2,1 JFORM THE DIGIT 22

23 24122 234438 LDa 3,P,C60 23 24226 0854414 CRLF: STA 3, MESSR JSAVE RETURN

24 04123 {01420 INC @,8 24 04207 244745 8T 1,P ACH

23 @4124 eear7y JMP DECOT 25 94217 052745 STA 2,P,AL2

26 24125 151238 DECP! MOVZR# 2,2,5NR 28 24281 B20445 LDs 8,P.C15

27 24126 23443y LD 3,P,.CE2 27 Bé212 2g4ray JSR CHAR JPRINT CARRKIAGE AND LF
28 24127 253424 STA 3,ISUuPP 1C(2)aDIGIT 28 24213 29442 LD4A e,P,C12

29 24132 163020 ADC 3,0 JMAKE ASCII 20 B4214 BOR546 JuP P.LST

32 24131 175024 MOV 3,3,S2ZR 32

31 24132 224427 JSR CHaAR IPRINT 34 4215 282229 CHRET: @

32 04133 geers3 JMP DECOCTY 1GET NEXT DIGIY 32 24216 220223 CHORZt 9

33 . 33 24217 20822 HESSR: @

34 24134 232425 OCTAB: LDA 2,,%1¢,-DECOCT

35 24133 (220290 {aenee

36 24136 21c2e@ taeee

37 24137 vataea teen

38 pa1dp BR2103 1ae

39 24141 geedte 1@

43 v4142 222021 1

41 7d143 222020 ]

42 24144 232435 DECTEB: D2 2,,+1+,=DECOCT

43 223212 ,*Dx 1@

44 24145 223422 1on2e

43 24146 221752 1ee2

48 04147 282144 t20

47 4159 mpear2 12

48 P4151 opaeet 1

49 24152 2g23avd 2 :
52 #@ee1a ,ROXx 8 H

St 24153 geeage ISUPP: [
52 24154 A220722 P ACH: 4 4
53 24155 agaaes P, aC2: 4 @
54 24156 wepayy P, TaB: 1 JCHARACTER PHINTED AFTER NUMRERS
55 24157 2M2062 P,C60: 64
56 paib2 vpAn3?7 PLI77 A77




a7y

21

22
23
24

as

2s
Q7
28
29
12
11
12
13
14
15
18
%4
i@
19
28
21
22
23
24
25
28
27
28
29
3a
31
32
33
34

24222
ea2z1

24222

24223
ee224
24225
24226
24227
ad232
24234
24232
24233
24234
24235
24236
24237
Ba242
Q4249
P4242
24243
Q4244
24245
Q4246
@4247
24259
e4251
n4252
24253
24254
24255
242886
24257
gé26a
24281

JMAIN

25444

374477

175i¢@

177122

2enazg

263511

228777
A1t

204414
834727
175222
163422
116043
P34423
162432
3ters7
234416
116445
254754
282416
17540@
177103
222763
e63517
a0e777
261117
202757
gaeear
2geatt
aaeat2
pezeLs
peazda
2aga4e
2ge200

TYPE:

TYPEY:

TYPER2D

P.CY1
P.Ci11t
P,C128
P,C15
P,2403
P,CaR:
TYPRETH

STA 3,TYPKEY sTYPE THE C(GW)R IF

READS 3 JSWITCH 2¢(@),
MOve 3,3

ADCZL 3,3,SIC
JMP TYPEZ

SKPBZ TTO

JMP -1

0048 ¢,T770

JMP TYPE2

Los 3,P,377
MOVZR 3,3

AND 3,2
ADCO 2,3,SNC
LDa 3,P,C4n
SuBzZ« 3,2,5ZC 31SKIP NON=PRINTING CHAR
182 CNORZ
LDA 3,P,C15
SUBO 2,3,SNK
5Ta 3,CHORZ 1CLR HORZ PCS
JMP OTYPREY
MOVL 3,3

ADDL 3,3 SNC
JMP TYPEY

SKRBZ LPT

JMP =1

D0AS 2,LPT

JMP TYPEL

4

11

12

15

242

42

]

ieer2

a1
22
23
24
23
a6
a7
as
(2]
12
1
12
{3
14
13
18
17
18
19
22
21
22
23
24
23
26
27
28

naez2s82
va263
4254
24265
?a2és
24287
24272
ra271

e4272
¢4273
4274
04275
242786
74277
eazne
aal32y
palo2
24323
24324
243258
24326
24307
LER RS
p4a3iy
24312
24313
24314
24315
Q43168
24317
24322
za32t
24322
34323
e4324
04323
24326
24327
24332
24334
24332
24333
24334
24333
c4336
24337
24340
24341
24342
24343
24344
24343
24346
24347
24330
243381¢

JMAIN

a2¢773 VINC,:
APparIs
412733 TINX,:
224657 TINR,:
234665
175122
124¢g
202469

122121 TINGH
122449 TIND:
454723

25¢660

23¢757

113020

102440

040652

234651 TINS,1
1750084
280760

D54647 TINW,:
2636190

eae777

868610

204652

234746

116414

181015

302785

224432

106918
282744

186424

20e42S

234530

177298

254626

2e2760

136415 TINM, 1
2ge732

224418 TINN,?
187222

146513

2e@731

212616
220616

181120

115120

175120

137000

145220

125232

1170080

anp737

177720 TIN{,t
228055 TINZ,t
204064 PEX1

Lus
JSk
182
LD4
LDa
MOVL
NEG
JMP

ADC 2L
SUBD
STA
STA
LOA
ADC
SUBD
ST
LD4
MOV
JMP
§TA
SKPDON
JMP
DIAC
JSR
LDA
Susw
MOV#
JMP
LDA
ADCH
JMP
SuBZ
JMP
LDA
ADOR
ST
NP
SuBw
JMP
LDA
ADCZ
SUBL#
JIMP
182
LDa
MOVIL
MOVZL
MOVZL
ADD
MOVZIR
MOVZRw
ADD
JHP
60
55
PEXITey

p,rF,C12
TYFE
MESSR
1,P AT
3,2S5UPP
3,3,827
1,1
#PEX

2,%,5KkP
[ 34

3, MESSR
2,P,AC2
2,P,C12
2,2

2,0
a,Is8UPP
3,ISUPP
3,3,82R
TInNX,
3,P.ACY
!

o1
a,TTI
CHAR
3,P.Ca0
@,3,82R
®,8,5NR
TINS,
{,TINZ,

1,3,88R
TINC,
1,TINt,
9,1,82¢C
2,1,5NC
TINR,
18UPP
@,P,ACY
2,2

3,3

3,3

1,3

2,1
1,1,82C
2,3
TINW,

JOCTAL ENTRY
IDECIMAL ENTRY

14C2 15 SAVED

JMINUS SIGN AND LEADING PACES FLAG

1SPACE, TaB, OR NULL
JCOMMA

IMINUS
INO

JCOMPLEMENT SIGN

715 IT A CARRIAGE RETURN

JSKIP IF NOT A DIGIT
JSKIP IF DIGIT

JOUY OF LEADING SPACES

18 OLD P,AC1'S ¢ NEW DIG T

1SKIP IF OCTAL MODE
1ADD 2 OLD P,ACH!'S



12273 ,“AIN
3y
a2
23
24
25
26
a7
o8
29

JPROCESSOR TIMER PACKAGE

JTHIS PACKAGE IS CALLED wwENEVER IT IS NECESSARY TO
JIDENTIFY THE MEAN TIME BASE OF THE COMPUTER A
JwHICH THE PROGRAM RESIDES, THE MEAN TIME BASE M Y
JTHEN BE UTILIZED YO VERIFY OR CALCULATE THE REL TIOASKIPS
JOF OTHER PERIPHEKAL FUNCTIONS,

}

1 THE PACKXAGE RETURNS TO TwE CALL INSTRUCTION WIT
JTHE CONTYENTS OF 4Cis YO & CALIBRATION COUNT

JTHAY MAY BE INCREMENTED TO OVERFLOW IN {22 MILL =
PSECONDS BY THE FCLLOWING DELAY LOGP,

1TYPELT MOV 2,0

! INC 2,8,51C JSKP=NOY OVERFLOW
! JHP t,3 JEXIT LOOP

! ] JANY FLAVOR 10 SKP
] JMP TYPEY

'

)THE CONTENTS OF AC2 wlLL CONTAIN A SIMILAR e S
JITERATION COUNT BUT FOR THRE FOLLOWING LGOP:
1TYPE21 NIC 2

H DI 31,,DEV JGET DEVICE STATUS

' AND® 2,1,S8IR JANY STATUS COMPARE

! JMP L ed JEXPECTED STATUS EXIT
! INC 2,8,S82R 1SKP OUT OM LOOCP CFLOW
1 JHP TYPE2

)

JTHE VALUES RETURNED MAY BE ARITHMETICALLY
JPROCESSED (MULTIPLIED/DIVIDED) FOR LONGER OR
JSHORTER DELAYS AS LONG AS THE STANDARD LOOPS
JLISTED ABCVE ARE UTILIZED,

'

JIT 1S RECOMMENDED THAT ALL TIMING FUNCTIONS
JBE PERFORMEC wITHMIN THE SAME GENERAL AREA OF
IMEMDRY AS THIS TIMING PACKAGE,

N\

ieera

al
e2
23
24
23
26
a7

fa332
84353
24354
24355
24356
24337
2e362
[ZRL}
24362
24353
24364
24365
24366
Q4367

24379
4371

JHAIN

854537
263514
202416
edeiid
863514
282423
26835614
epdty
862677
13252¢
224473
w6ii14
2583514
ed2542

B2454R
neidee

JINITIALLY, THE TI®ER PACKAGE ATYEMPTS T3

JOETERMINE 1F THE COMPUTER WAS A REAL TIME CLOCK
JAVAILABLE, ThmE ITERAYION COUNTS ARE ODEVELOPED § MPLY
JBY SYNCING w1Tw TwE CLOCX AND COUNTING

JTHE #0F LCCP ITERATIONS AT 12 WZ,

$1F, HOWEVER THERE I8 NC REAL TIME CLOCK THE MEAX
JTIME BASE OF TrE LOOPS MuST BE CALCULATED, THIS
J1S PERFORMEC 8Y CCUNTING THE #CF TIMES THE
PSTANDARD LOCPS ARt ITERATED FOR ONE OUTPUT
JCHARACTER YO DEVICE "TTD" ANO REQUESTING THE
JBAUD RATE OF DEVICE TYD BE TYPED N BY THE
JYESY OPERATCR,

!
PTIMES

§Ta 3,SVTIKME

SKPBl RTC JTEST FOR CAS/RYC
JMP SLCCRE JCAS RYC NONWEXIS,
NICS RYC 1TURN CLOCK GON

SKPBZ RYC 18USY = IS RTC

JHP L¢3

SKPGN RYC JO0NE =2 NO RTC

JMP SCORE JAND DEV TTO IS USED
IGRSTY

SuBiL e,? Jst@d HZ FOR RTC

JSR TYME

DOAS @,RYC JPASSED TO "TYME®R
$§xPBZ RTC TFOR EXECUTION

JMP #SVTIME JAC1 AND AC22L00P COUNTS

!

JTHE FOLLOWING SUBKOUTINE IS TC RETAIN CONPATABL ITY
JWITH THE OLC PROCESSOR ICENTIFICATION AND TIMIN
1PACKAGE TO RETRIEVE THE LOOP COUNT FOR

JTHE DIA,B OR C LOOP TYPE 2

L3018

LDA 1, NUCAL
JMP 2,3



len?s

al
82
23
a4
a5
26
a’
98
29
10
B
12
13
14
15
16
17
18
19
2@
2!
22
23
24
2%
26
27
28
29
3n
34
32
33
34
38
36
37
38
39
40
LB
42

ra372
24373
24374
24375
24376
24377
vaden

244021
g4
94403
raded

raand
74406
24407
edd1@
2d41y
gady12
edat3
24414
24413
24416

24417
n4422
Bad2y
R4422

24423
g4aa
R4423
Q4426

JMAIN

n62672
122422
ARda63
861111
63511
nee533
Perdhae?

nass3y
2eerTs
244538
232538

151489
agas21
1pzane
206526
jeiep4
125429
az2esae
na4517
{31000
185av8

1e2400
286513
2457
244515

232516
fe6512
e3nbe2
244501

]

PTHERE IS8 NO RTC=-UTILIZE QEVICE TTU AND ASK FOR
I8AUD RATE INPUT FROM OPERATOR

SCORE: IORSY

Sub 2,2

JSR TYME
DOAS B,TTD
SkPEZ TTOD
JSR #TUMBLER
SESOLT

SCORAL

JACB=NULL CHARACTER

JPASSED YO TYME

JFOR EXECUTION

10UT YEXT

JASKING FOR BAUD RATE

ITHE FOLLOWING SERJES OF INSTRUCTIONS WILL
JCALCULATE THME ITERATION COOUMT FOR

J1 BIT OF YTO OGUTPUT AFTER RETRIEVING

JTHE CONSOLE BAUD RATE FROM THE

ITEST CPERATCR=--REQUIRES SUBROUTINE TIND

JSR #KEYS
JMP SCGRA
§TA 1,L0CK
LDA 2,5,301

1INPUT ERROR
1SAVE BAUD RATE
e

JROUTINE ASSUMES AN 13 BIT CHARACTER

INC 2,2

LDA 1,0RDINAL
SUB @,Q

JSR #KEYS+2
MOV 2,2,S2R
INC 1,8

Lba a,L0Cx
8§74 1,L0CK
MOV 1,2

MaOV 2,1

JASSUME 11 BITS
JCOUNT FOR FULL CHAR

JCHAR TIME/#B1TS

11F ANY REM,

JFUDGE BIT COUNT
JSAVE ITR COUNT { BIT

1AC1 = BAUD RATE

pBAUD RAYE YIMES COUNT FOR § BIT
pWILL EGUAL ITERATION COUNT FOR { SECOND

SUB 2,8
JSR SKEYS+|
STA B,KN
374 §,KS
11 SECOND DIVIDED BY (@
LOA 2,858,308
JSR #KEYSe2
L0A 2,0RDINAL
8§74 1,0RDINAL

pMUL ACieaC2

1SAVE DOUBLE LENGTH
1RESULY

= 199 MILLISECONDS
110

JCOUNT FOR 1| CHAR
J1ORDINAL=100 M5 TYPE

JCONTINUE CALCULATIONS NEXT PAGE

04427
gadde
24431
4432

24433
24434
04435
04436
04437

24440
24441
24442
24443
Q4444
P4445
04446
B4447
24459

24451
24452
24433
24454
Q4455
24456

JHMAIN

220511
224527
206505
244525

145120
11ieasd
151409
1240
2e6azy

131009
Q24467
125122
102400
006472
{21000
024462
a3n470
AR6465

a3e4’o
006464
244455
131008
@24452
¥0e2453

1
#1 SECOND COUNT/1 CHAR COUNT s # CHAR!S PtR SEC
1

THIS CALCULAYTION 1S USED TO EXPAND THE TYPE 2 C UNT

JCALC RELATICNSHIP OF REM,

JAC1=FUDGE FACTOR )y RELEATIONSHIP OF CWAR YO TCT L 1 SEC

LDA B,KN

LOA
JSR
ST

1,K8
eKEYSe2
1K

MOVZIL 2,1

MOV
INC
Sus
J8K

2,2,5NR
2,2
2,0
PKEYS+2

11 SEC, RESTORED
JOIVIDE BY CHAR,
)% CHaR, 1 SEC

FOIVIDE WKEM INYQ CHAR

fFINISH CALCULATIONS ON LCOP TYPE § TOm {SECOND

J00UBLE

MOV
L0

192
1y NUCAL

MOVIL 1,1

sue
JSR
MOV
LDA
LDA
JSR

e,e
OKEYSe2
1.0

1, NUCAL
2, KS
GKEYSe)

IFUDGE FACTCR
JINTD CHARACTER TIME

INILL ¥

JPORTION OF CHAR

170 CUMPLEYE | SECOND
11 CHAR, TYPE 2 LOOP
14 CHARS IN § SEC

te PORYTION OF CHAR

LENGTH ACQ,ACts=1 SECOND FOR TYPE 2 LOOP

LD4
JS8R
STA
MOV
LOA
JMP

2,5,301
SKEYSe2
{1, NUCAL
1,2
1,0RDINAL
eSVYIME

JOIVIDE BY 1m FOR 12@ MS§

JAC2m1P3M8 LOCP2
PACY =1@0MS LDOP |

TO 1| CRAR TO FILL SEC ND



lee77

21
a2
23
24
85
25
27
28
29
19
11
12
13
14
13
16
17
18
18
28
21
22
23
24
28
26
27
28
29
30
3t
32
33
34
38
36
3
38
39
4
"
42
43
44
45
46
47
48
49

raasd7y
Baasy
74461
24482
74463
¢4464
72465
28466
24467
paare
2447y
24472
24473
74474
24475
Pd4a76
v4477
24a%09
e4501

rase2
245233
24324
2a5n5
243506

24527
24519

24511y
vast2
74513
74314
P4515
P4518
z4517
vas2¢e
pas2y
24522
24523
ra524
74525

JMATN

P40
244446
Q24437
Daagay
#2540
d4d610
244414
044421
025401
244425
ad4444
152429
1264202
261114
2863514
rezrry
124004
230774
251114

1810080
125425
200423
263514
Ax0774

263114
esey77

esanga
260400
{az2end
204373
1514¢4
202773
224373
AR4E52¢
#4408
252426
@042y
a4ge2t
2R1482

1
PTHE FOLLOWING SUBROUTINE DETERMINES TKE ITERATI N

JCOUNTS FOR THE DEVICE SPECIFIED HY TwE INSTRUCY ONS
TFOLLOWING TWME JSR CALL TO TYME

100AS B,RTC OR
15KPBZ RTC oRr

!
TYMEL LO& 1,1
STA {,RVTIMP
LDA 1, ENTYHM
STa 1,1
LOs §,2,3
STA 1, TIMA
STA {,TIM8
8TA t,TIMC
LDA 1,1,3
STA 1, TIMAst
STA {,T1IMBed
SuB 2,2
SUB 1,¢
TiMas DG4S @,RTC
SKPHZ RTC
JMP e
oM 1,1,82R
JMP TIMA
TIimB: DOAS 9,RTC

DCAS
SKpP8Z

2,770
T10

JSAVE INTR, LINK

1FOR LOOP 2 INTR,
1GET DOAS

1FOR EXECUTE
JGET SKPB2

JFOR EXECUTE

JICLR CTRS
JOR TTO

JWAIT FOR DONE

JAND 2ND DOME

JTHEN STARY COUNTING
JTHE THIRD DONE

JTHE FOLLOWING COMPRISES LOOP TYPE |\

MOV 2,0

INC 1,4,8NR
JMP L e3
SKPBZ RTC
JMP TIMBey

JWATCH FOR GFLOW

JLOQP TYPE 2 IS COUNTED UNTIL Pl FROM DEVICE

TImC: D0OAS P,RTC
INTEN

PTHE FOLLOWING INSTR,
NIC @

COMPRISE THWE LOOP TYPE 2
JAND IY ITERATES UNTIL

DIA 2,@ JINTERRUPTED BY PI

ADC @,8,5NR
JSR WL
INC 2,2,82R
JMP TIMCe2
JSR kL
ENTYM: e
STA {,0RDINAL
STA 2,NUCAL
LDA € ,RVTMP
STs 2,1

$FILL INSTR,
1L00P CTR

JOEVICE OR PI FAILED
JTG WEKRE WHEN Pl

1SAVE LOQP
)AND LOCP 2

IRESTORE INTR, LINK

JMP 2,3 JRETURN YO CALL

ieers

24526
24527
a4532
2433}
24332
24533
24334
24533
24536
24537
24540
24541
gas4?
24543

JHAIN

neneee
agenne
Ananae
saeonn
@404
202200
204273
#9423¢
204212
gadegag
LEEE T
ueasL2
“e5218
152012
147724
41249
2525914
120104
Q4722
142724
237640
120275
araean

J
JCONSYANTS SUHR, LINKS AND TEMP STCKRES

RyTMp: @

CRODINALS @

NUCALY 9

SVTIME: @

TUMBLER? MESS

Lack 2

KEYSH TIND
MULTA
pIvoce

KS3 ]

AN ']

5,301¢ 12,

SESQUT: TXTE J«i185»<i2><{2>
TT0 BAUD RATE 7= |



o079 MAIN loasp (MAIN

21 a1 }MAIN PROGRAM SnmOULD BE CORED SUCH THAT WIS SUBR,
a2 FINITIALIZING SUBROUTINE FUR SUBROUTINE LTYM, 22 JwILL BE CALLED BY "DELAY" FOR STANDARC CRMAT,
23 JPREREGUISITES ARE: THE PTIME PACKAGE UST HAVE % 23 1BOTR THE PTIME (PROCESSOR TIMER) PACKAG AND
24 JBEEN RUN SUCCESSFULLY AND THE CALIBRATE COUNT 24 JSUBROUTINE LAYUP MUST WAVE BEEN CALLED WCCESSFULLY
2s JRETULRNED IN ACY) MUST BE STORED IN THE L CATION a5 JPRICK YO CALLING THIS SUBRGUTINE, THE & GUMENY FOLLOW-
L1 PTSGGED "CALIRM, LAYUP LCADS YHE NEGATED COUNT FOR 26 $ING TRE CALL IS THE ADORESS OF THE DELA CONSTANT,
a7 i MILLISECOND INTQ ,WERK (OF YWE DLTYM UBR,) AND é7 JALL AC'S ARE SAVED, RETURNS TO CALlLe2 0O END CF
e8 JINTC ACHt, ALL AC'S EXCEPT AC! ARE SAVED ACY (C) 28 JOELAY, & SAMPLE INSTRUCTICN SEQUENCE SM WING THE
29 JRETURNED ZEROD INDICATES "CALIB" NOT LCA ED, -} JPROPER LINKING OF ALL THREE SUBROUTINES IS AS
19 12 1FOLLOwS:
11 24555 84¥423 LAYUP: STA 2,0LY,! JSAVE OUR aC!S, 11 JJSR 6STIME JWHERE STIMES T1IME,
12 24556 250423 $T4 2,0LY,2 12 JMOVE 1,1,5NR JYERIFY COUNY IS LOADED,
13 pa557 054423 574 3,0LY.3 13 JHALT JNO COUNT,NALT O ERROR,
14 64560 102448 SuBd @,@ 1CLEAR ACW FOR DIVIDE, 14 JSTA §,#1CALIB  pwHERE ICALIBI ALIB,
1% 24561 p24415 LD& 1,CALIB JCALIB LOADED PREVIOUSLY BY MAIN, 15 JISR elxLaAY JWHERE IXLAY? AYUP, b
16 £6562 125815 MOVH 1,1,5NR JCKN IF (C) CaALIB = g, 18 IMOVHN §,1,5NR JVERIFY _WERK IS LOADED, ;
17 24563 Auvg4w7? JHP ,*7 17 PHALT INC COUNT HALY O ERROR,
18 24564 P3pay’ LDA 2,CXL,V 18 Jeees PROGRAM CONTINUES TO POINT WNERE DE AY 1S REG'D,we .
19 24565 @642 JSR epLY,® $DIVIDE COUNT BY to@, 19 JOELAY JWHERE DELAY®JSR IDLY,AND =
20 74566 124400 NEG 1,1 20 PIDLYS DLTYM,
21 24587 v4sde2 STA 1,8,¢2 2 J,25M5 JWHERE ,25M814 5, ON PAGE o, .
22 24870 aemAse2 JMP L e2 22 pows CONTINUE PROGRAM .\ \yiveveveonene * ® %
23 245371 PO4634 HERX 23
24 Q94572 Qpe4es LDA 2,0LY,! JRESTORE AC'S AND REYLURN WITH 24 ¥
25 74573 a3a406 Lha 2,0LY,2 11 M5 COUNT IN ACY{, (C} C1 WILL 25 JPROGRAMMING OVERKEAD SHOULD BE FACTORED INTO ALL ;
26 24574 pldaeb L0A 3,DLY,d JBE RETURNED @ IF CALIB S 26 IPRECISE DELAY MEASUREMENTS AND ARE DEFI ED AS i
2y #4575 @pt4en JMP 2,3 JNOT LDADED, 27 1FOLLOWSE s vannas i
28 28 INOVA COMPUTER(FROM CALL TO RETURN)} y400e o :
29 @4576 opggae CALIB: @ 29 ¥ 54 MICROS PLUS 16,4 MICRDS PER M LLISEC,
38 24577 @04635 OLY,@a: DIvDh 32 H?GB COMPUTER (FROM CALL TO RETURN) y4sa0us
31 04640 PRORAMB DLY.1: @ 3t 24,4 MICROS PLUS 5,4 MICROS PER ILLISEC,
32 cd621 paeeee OLy,2t 2 32 ]892 CDNPUTER(FRDN CALL TO RETURN) sy0uss
33 24602 ea@ede DLY,3: D 33 ) {3,2 MICROS PLUS 3,2 MICROS PER ILLISEC,
34 24693 ApAl4d CXL,VE 144 34 JSUPER NOVA COMPUTER{FROM CALL TO REYURN 4,4,
38 3s ] 15,8 MICROS PLUS 3,2 MICROS PER ILLISEC

3t FSURPER NOYA SC COMPUTER(FROM CALL YO REY RN),,,

37 } 14,7 MICRDOS PLUS ),8 MICROS PER ILLISEC,

38 JPROGRAMMING OVERWEAD DATA MAY ALSO BE U ED 70

39 JCALCULATE DELAY ACCURACY,

49



leasy

24524
2465
74626
24607
P4any2
74614
eéag12
24613
24614
2ab1s
24818
X1 B4
e4é2n
24621
ead22
24623
N4624
84623
eas2s
24627
P4a63IR

24631
p4s32
24633
4634

4535
24636
24637
24649
2464y
ra64a2
24643
[ZEXY]
24645
24646
24647
4652
24631
24652

JMAIN
242425 DLYYM:

Q44425
25pe25
152440
a5p235
231409
1508420
@2442¢
121pev
121ea2
{1408
222423
gs36ze
222774
212235
151424
agzarre
Q20424
Q24404
@324p4
22142y

agaer?
agere?d
zaeave
nezare

254414
234414
12512¢
121122
142412
142492
125129
175624
280773
176444
1784207
232401
ageaza
177762

OLTYSL:

DLY, 41
bLY,5!
DLY,6:
JHERK S

1
OIvo:

mOV,23

MOV, 3t

¥Ov,53
OV, 18

STA g,0LY,4
STA 1,00Y,5
STa 2,00Y,6

JSAVE DUR AC'S,

SUBL 2,2

ST4 2,Imb04 JCOUNTS MILLISECS

LGA 2,2,3 JGET & MILLISECS ARGUMEN ,

NEG 2,2 YAND NEGATE,

Lo& 1, ,mERK 7(C),wERK = NEG CODUNT FO | MS,
Miv 1,2

MUY ¢,Q pe* THESE

INC 2,8,SNR ] v+ INSTRUCTIDAS ORM
JHP 43

SXPDN 2 3 v« THE DELAY

JHMP =4 ] «« TIMIAG LOCP,
152 CmEGA

INC 2,2,82R FINC DOWN MULTIPLY COUAT K

JHP DLTYY JLOOP FOR NX MILLISEC,

LDA 2,0LY,4
LDA 1,BLY,5
LD& 2,DLY,6
JMP 1,3

JRESTORE aC's

JAND RETURN,

VRS

ACe=(ACR2,AC1)/72C2 , ACY = REM
STA 3,MDv,5 FDIVICE
Lba 3,MDv,

MOVZL 1,14

MOVL @,#

SuUBw 2,9,87¢C

SuB 2,9

MOVL 1,1

INC 3,3,82R

JHP MOV, 2

SuBO 3,3,5kP

SUBZ 3,3

JMP sMDV,5

e

=20

24533
245854
24655
24656
24837
24650
2466}
24652
24663

24664
24665
4666
24667
eas7e
24674
eas72
24873
24674
24675
24678
2¢677
247239
eardy
[ XYL
earas
Q4784
k4788
gares
narer
p4a71n
248711
e4ary2
24713
04714
24715
24716
24747
gérzan

Q4721
%4722
4723
rar24
4725

JMAIN

2314328
221020
121225
#2142y
122415
221402
151422
288772
t7earo

254441
832247
2223223
233eee
asie2e
225023
2552a¢9
145414
2224ea
151400
151133
298778
112420
252265
az2e247
11243n
220757
143414
420443
2208226
11372
a5e26¢
125492
125142
151224
208776
125322
244374
282425

224213
1214e0
@4p266
Qaa7?2
araaza

SRM1

Ci7ax:

SM1

SM, 1

SM, 2t

§M,31¢

SM, 4z

SM, 53

PSEARCH KOUTINE

JCALL SEARCH AL sNAYE

! TABLE ADOR,

] RETLRN « LOT FOUND

] RETURN = FOuUND, AC2ePOINTER
LDA 2,2,3 1AC22TAKLE BDLKESS
LCA ¢,2,2

M0V 2,3,8NR

JuP 1,3 $RGT POUND

SuBa {,B,SNR

JMP 2.3 1FOUND

INC 2,2

JMP SRmel

17eu22

PSIZE MEMORY

§T4 3,3M,5 13AVE RETURN
LO& 2,LAST JGET END FRGGRAN ADDRESS
Lba 2,C212 JLOADER BUFFER

LD4 3,2,2 JSAVE (L) COF LOCATICN

STa 2,8,2 JWHILE IT IS VERIFIED
LDs 1,2,2 JLOCATION EXISTS,

STa 3,¢,2 JRESTORE (L) CF LOCATION
SuBs 2,1,SIR JCHECXING IF LCCATION EX STS
JMP SM 2 JINC, 1 STEP REYOND B

INC 2,2 1YES, INC YT NX,
MCVZIL® 2,2,5NCICHECK FOR <« 32K

JMP SM, 1 ISTILL UNDER 32x MaX,

suB 2,2 JOEDUCT BUFFER FOR BIN, OR,
§T4 2,CKEND JSAVE END CF MEMORY,

LDA 2,LAST

SuB 2,2

JHOW MANY SECTORS WILL M ™
pALLOw
PMAXIMUM, 28 OCTaL

LO4& 2,C170K
ANDH 2,08,SZR
JMP SM,4

LD4 2,C74ve
ANDS @,2

ST4 2,5MaX
SuB §.,1
MOVGL 1,1 IGENERATE # SECTORS
MOVZR 2,2,S8ZR } MASK

JMP =2

MO¥S 1,1

874 {,LMSK

JMP #SM .S

JROOM FOR 17 CR LESS
JMAX SECTOR COUNT

Lna {,C17
INC 1,7
STA 2,5MaAx
JMP SM L3

14

IMAX SECT CNT224

Ry




ipesd

21
22
23
24
2s
28
a7
Q8
29
ia
11
12
13
14
18
18
17

e4726
eA727
24732
24731
e4a732
74733
©er34

?4735
24734
Pars?y
@474
2474}
2ar42
24743
04T 44
24745
24746
e4araz
24753
2475}
cars2
rar3y
24754
24758
24756
nar37
esa78@
247614
e4762
24783
74784
24765
84766
04767
[ X R4
24774
24772
e4773
ea’’s
vaz7y
24776
2arry
23002
25724
eSes2
73023
23024

JHAIN

eze51@
121025
erea1d
n2p25¢
d4pde2
napse2
apade?

ph4eave
1p2402
240473
242473
P40474
vénare
23az259
210250
151220
d21e008
224225
18102
1013ee
123409
224216
122418
peersy
224462
122415
208746
pr4224
122418
aepa4z
324454
125004
werays
323217
234220
162233
112032
9rBé12
24445
123400
024435
127128
125120
12deen
LR
A1P433
220737

Ga,m

GaTMg

GA,1s

JLINE SCAN SUBROUTINE
1BYTE POINTER IS LINCT

JCALL

i
!
]

Lo&
MOV
JHP
LD&
§Ts
STA
JMP

STA
sup
§Ta
§Ta
STA
ST
L0oa
182

e,FIND
8,8, SNK
Ga,t

2,LINCT
2, SLNCT
2, 8RCH
GA,l

3,GARET
2,2

2, ANAM
@, ANUM

2, 38RCH

2,FIND

2,LINCT
LINCT

MOVZR 2,2

LDA
LO&
MOV

e,3,2
1,0377
2,8,81C

MOVS 2,0

AND
LDa

SuBa {,8,SNR

JMP
LD&

SuUB% {,8,8NR

JHp
LO&

SUB® | ,2,5NR

Jup
LO4
MoV
Inp
LDa
LD4A

ADCZ® 3,P,5NC
ADCZa @,2,51C

JMP
LDA
AND
LD&

1,2
1,040

Ga,o
1,054

Ga,p
1,C215

EXIT
1,8RCh
1,1,82R
EX,1
2,062
3,087

ASSN
1,C7
1,0
1,ANUM

ADDZL 1.1
MOVZL 1.1

ALC
ST
1st
Jup

1,8
2, ANUM
FIND
GA,1

GETATHM
RETURN =

ACo= &
ACYENAME
(C)=t IF CR DELIMITER

INO NAME OR # YET

JREMEMBER LINCT
PSET SEARCK FLAG

1 (ACRIR = BYTE

1SPACE DELIMITER

JCOMMA DELIMITER

JCR DELIMITER

JSEARCH FLAG ON

INOT &

JASSEMBLE QCTAL #

JGET MORE

IBB84 ,MAIN

a2

@2 @5e35
23 25u26
A4 25007
25 e¢3ainm
26 985211
37 asey2
28 a3n1)
29 25014
1¢ 83015
11 235216
12 25217
1y esa2e
14 25024

16 95m22
17 aSe2d
18 e3p24
18 m5@25
23 23026
21 @a5p27
22 e%edn

24 p3231)
2% edad2
25 25e33
27 23234
28 252335
26 25036
3@ es5237
31 aSedn
32 e%p4y

224215
123400
224423
8led27
133444
0873}
127120
127128
{25122
123000
94paty
210416
apa722

n2e412
#4023509
181021
184040
@20425
24423
¥A2401

LEEEET ]
ereeee
zanren
LEEELL)
eevree
asppen
176ne0
encess
nopeen’

4SSNt

EX, 11

EXIT:

GARET:
ANAMY
ANUML
SUNCT:
SRCH1
FIND?
C176x3
C541
C73

LD4
AND
LD4
LDA
AND
JMP

1,C37
1,0
1,ANAM
2,C176kK
1,2,52R
Ga,t

ADDZL 1,1
ADDZL 1,1
MOVIL 1,1

40D
§Ts
182
JMP

LDA
ST

MOVZ @,0,5KP

1,0

s ANAM
FIND
Ga,t

e,SLNCT
2,LINCT

MOVC 2,9

LDa
LDa
JMP

Sevaesm

€, ANUM
1, ANANM
SGAREY

1760820

54
7

JASSEMBLE NAME

13 LETTERS YET 72
JYES, IGNORE THE RESY

15 LEFY

JGET MORE

JCLEAR CARRY
JSET CARRY



lev85

21
22
23
24
25
28
27
28
29
12
11
12
13
14
15
16
17
18
19
22

25042
25243
25244
25245
252458
25047
25a52
[3-13- T
25252
25253
25054
25055
*5256
n5057
esn6g
as264
25262
25¢63
ASn84e
85265
es5ess
(L1424
25272
#5271
25272
e5273
75274
25275
25276
25277
25100
e51et
ns5122
25143
251e4
25195
¢5125
251e7
25112
25111
25112
25113

JMAIN

21172
d214¢0
¢56442
228442
237224
113228
221292
242424
226322
?p8222
22532y

2eerar HED, !

nE8321
aesL27
332474
225256
125418
1254¢¢
ens32a
226321
2v6132
824253
286329
29632¢
2261358
224251
2¢6322
va36321
286147
A24252
426320
226321
285721
024174
arslze
Ag24ey
roAeRR
agstie
4aS644
we565¢2
Jesary
eRLRATE

RED:

HRET

JPRINT HEADER

I1SZ rSw
JMFOR,3
STa 3,mkET
LDA 2,MRETey
LDA 2,MUDE
ADC e,2
Lbs 2,8,2
STA 2,mrED, 1
PCRLF
PCRLF
MESSAGE

[

MESSAGE
MS5Ga4

L0& 2,UNIT
LRA 1,C0¥LT,2
INCH 1,1,8NR
INC 1,8
TYPZY
MESSAGE
#8545

LCA §,HD
TYPZ,
MESSAGE
MSG4s

LD4a ,SEC
TYPZY
MESSAGE
#5647

LDa t,SC
TYPZ1
MESSAGE
MSG17

LD& 1,UNIT
TYPZ1

JMP EHRET
@

ot

MSG2

MSG3

MSG32
MSG33

JPRINT MEADER GNLY ONCE
JFOR EACH COMPLETE TEST

}THE MOCE CETERMINES
JTHE TYPE CF CPERATION
JIN PROGRESS

I"RECAL OR SEEK, ETC,

JCYL~-

JHEAD-

JSECT~

INSECT=-

TUNITS

13 RECAL
14 SEEX
12 READ
13 WRITE

‘@86

a1

22

33
24

a3
28
87

1]

29

19

i1

12
13
14
18
18
17

18
19
29
21

22
23
24
23
26
27
28
29
32
3
32
33
34
3
35
Y4
38
39
42
41
42
43
Y]
45

25114
251193
25116
e5117
25123
25121
@5122
25123
25124
25125
25126
*5127
e513e
5131
#5132
25133
23134
25135
25138
23137
e5149
25141
25142

25143
25144
25145
25146
25147
25159
25151
25152
25183
25154
75158
e5138
25187
25160
253164
25162
25163

JMALIN

192541

c:

122522 G:

24251¢
254511
221420
A4g512
212526
222262
242283
328254
24020
wl4g2e
¢20328
{eis2a
1gaden
24e521
814476
202446
2284753
042228
e21eard
202775
2224668

ay7e477
{51328
151232
202432
254482
244465
AAQ4AED
210460
ARRE42S
206351
86322
2@8321
emsr62
2323452
176122
157236
282446

CKERS

(LS

LDA ¢,VAKST
STA 2,VARPT
LiA 2,08
STA g,1Dxa
n3z 1ore
Lo 2, ,.5C
MUVS 2.0
NEG @,

$Ta 2,6kl
DSZ FSTGC
JHP CC

JSR #PatY
$Ta ¢,2IDX2
182 GwC

IMP GG

JMP 8GRET

KEADS 2

MOYS 2,2
MOVR 2,2,51C
JMP CK4

STa 3,CKRET
ST: {,BAD
STA 2,6000
187 FSTGC
JMP LKy
HEADER

PCRLF
MESSAGE
MSG22

LDA 2,FSYGC
ADCZL 3,3
ADDZIw 2,3,S8£2
JMP E#CKRET

JERECK DATA, .,
JGTNERATE UATZ, .,
JC(CR)®STARY ADDRESS

JCI5L)  tNUYBEW OF SECTC S

pwORD FOLLOWING ThE CALL
JCEFINES THE rATTERAN,

IGEN,/CHECK FIRSY SWITCH

JGENERLTE DiTA
tSTORE IN MEMORY

JIF Sw7sy DON'T PRINY ER CRS

)14 ERRCR DETYECTED

JOON'T PRINY MEADER
1MADDR GOOD BAD WORD
1E7C,

1EXIT 1F>»3 ERRORS,

ey

et




‘2087

21
@22
23
24
23
26
87
28
29
19
11
12
13
14
15
16
17
18
19
2@
24
22
23
24
23
28
27
28
29
32
3t
32
33
34
35
38
37
38
39
40
41
42
43
44
45
46
47
48
49

¢5164
25165
25166
25167
e517@
a51714
25172

€5173
#3174
25178
25176
e5177

gs2ea
e52e
n5292

25203
235204
252295
e52086
?52a7
eszie
esz211
25212
25213
vh2ie
e5213
e521€
25217
e522e
85221
25222
25223
@3224
23223

235226
25227

75232
25231
es232
25233
25234
8235
¥9236

JMAIN

vRe322
wadaza
vgslaa
424447
206317
224444
06317

224254
224928
{6400
ea6320
e@2432

nie43d2
apQany
an1409

#6430
226020
186414
204735
n12e2s
282773
ai12421
needan2
ea2aty
@62477
181329
1e1222
202411
286322
w2441
2263292
2a6321¢
206166
222423

e1n4e2
2224021

eaaeee
gareen
2e3000
agapgen
pnaen
2genrg
LAk Al

CK4:

CC:

cCt:

GRET:
CKRETY

FSTGC:

PATT:
GweC3
BAD:
GUOD?

PCRLF

LDA §,I0Xe
TYPZ1

LCA 1,5000
TYPAC)

LDA 1,BaD
TYPACY

LO& 2,Ca
Lb4 t,IDxo
SuB 2,1
TYPZY

JHP OCKRET

187 FSTGC
JMP -1
JMP g, 3

JSR 6PATT
LDA 1,81IDXx0
SUB® B,1,SZR
JSR CKER

1SZ GWC

JMP CC

ISZ FSTGC
JMP 42

JHP CCH
READS ¢

MOVS 9,2
MIOVR 2,2,82C
JMP 6GRET
PCRLF

LD4& 1,FSTGC
TYPZ1
MESSAGE
MSG56

JMP BGHRET

182 GRET
JMP SGRET

29 es

)

IPRINT AODRESS
16000 DATA

JBAD DATA

) wORDH

JCOUNT ERRCRS
JRETURN

JCHECK TKE DATA

JCHECK ERROR

1ANY ERRQORS 77

INO, EXIT
11F Sw7z1 DON'T PRINT ER ORS

PYES, PRINT TWE
JTOTAL # OF ERROQORS

JUERRORS"

JNCRMAL RETURN ¢ 2

iengs

21
az
23
24
25
28
27
28
a9
10
{1
12
13
14

23237
n3zdz
2524
25242
25243
25244
P5245
25246
e5247
e5250
25251

as2s2

25253
25254
25255
25256
¢5237
25269
25261
232862
85263
25284
85285
n3266

25267
2527e
€527y
25272
25273
r5274
35275
esz27s6
e5277
253ae
25321
25302
25323
25324
ghias
25326
83307

JMAIN

254413 VaR,p:

21e263
n3v263
234262
172e15
aee4ed
121002
Qu2424
238260
350263
neazeY

VAR, 4t

2A0RA0 VARET:

854431 RAN:

858427
pd4ases
B2@244
eeasie
¥34428
183aee
242244
ii11ee
232417
224415
¢e2416

a24420
244415
195420
125129
214412
2ea2776
ier7eea
125122
12512e
123800
ae14nn
2zan0ee
230p00
ageane
203220
233931
aareln

L,UD52:

Junats
RLIPA]
DR
2uD1@:
JUper:
et

JOPERATOR SPECIFIED wWDRCS

STA 3,VARETY
157 vawPY
LDa 2,VARPT
LD4& 3,VARSP
ADCH 3,2,S5NR
JMP VAR,
LDa 2,92,2
IMF O BVARET
LC& 2,VARSY
STA 2,VARPT
JMP VAR ,B+}

JEND INPUT

9

JRANDUM NUMBER GENERATOR

5T4 3,,UDR3
574 2,,UD32
STa {,,ul0y
LDA 2,RANDOM
JSR ,uD5¢
L0A 3,,uUD28
ADD 3,0

STA 2,RANDOM
MOVL 2,2

LDA g, ,UDE2
L0a 1,,ucet
JMP #,UDE3

JGENEKATE A RANDOM

JNUMBER IN ACO

JSTORE NEW VALUE,

LDA {,,uD21
STA {,,ubim
MOVZIL 8,1
MOVIL t,¢
0S§Z ,ud12
JMP =2

ADD 2,1
MOVZIL 1,1
MOVIL 1,1
ADD 1,8

JEP 2,3

2

[

?

2

33ndy

14

JRANDOM CONTINUED



leagy

21
a2
a3
04
es
26
L2
08
29

25331e
253141t
es312

25313
85314
25318
25316
25317
253282
e5321
es5322
25323
25324
25325
25328
25327

25332
25331
25332
25333
25334
25335
253368
25337
25340
2534}
P5342
25343
25344

JHAIN

254456
842454
220522

2425086
176420
R54452
24435082
2525892
R34a47
175004
206522
224473
232473
222476
242472
834472

22142y
181235
219435
121005
227426
112429
g2t4dan
121273
18604y
100440
217456
125213
gearsa

- e -

-~

.0BD1

F099:

.FD981

INPUT

QUTPUT:

JSR

0 IN

ACt,

BINARY YO DECIMAL ASCII CONVERT
CONVERTS A DOUBLE PRECISION, TWO'S COMPLEMENT UMBEK
TO AN ASCII DECIMAL CHARACTER STKING

AC2 (H1GKk, LOW)

ASCI1 CHARACYER STRING, TERMINAT D BY &

NULL WORD,

CHARACTERS PASSED RIGHT ADJUSTED

BIYT 8 = @,

ROUTINE

IN ACP TC TYPING

STRING CF FORM:
NNNNNNNNNN (NULL)

CALLING SEGUENCE

»0BD

RETURN

DESTROYED!
1 UNCHANGECD:

STA
574
LDA

STA
SuB
STa
STa
STA
LA
MOV
JSR
LDa
LOA
LDa
STa
LDA

LDa

ACY,
ACD

3,.F0a3
2,.FDo2
2,.FO32

R, FDLR2
3,3
3,DI6ITY
1,,FD12
2,.FDieet
3,0I6IT7
3,3,82R
BOTYP
{,.FD12
2,,FDiB+t
2,.FD22
2,,FO11
3,.FDL12

2,4,3

AC2,

- e . v

~ -

-

MOVZR&® 2,8,SNR

152
MOV
JMP

DIGIT
2,0,5NK
LFD97

SUBZ 2,2

LDa ¢,2,3
MOV €,9,5NC
ADCU @,1,5KP
SUBO @,

182

FOLY

MOVHE 1,1,5NC

JNP

.FO98

AC3, CARRY

SAVE RETURN

SAVE aCe

POINT YO KIGH ORDER PO ER IN
TABLE

SAVE ABS{NUMBER)

PUT OUT SIGN OR DI1GIT
RESTODRE ABS (NUMBER)

GET OCTAL 57

COUNT IT UP IN STORAGE
CURRENT POINTER TO PCW R OF
18 TABLE

LOw ORDER WORD

TEST FOR END OF TABLE
DONE

HIGK DRDER WORD

COUNT UP DIGIT
TEST FOR <@
KEEP SUBTRACTING

10292

31
@2
23
a4
23
238
a7
28
29

25345
253486
25347
2335a
253514
5352
25353
25354
25355
25358
253587
25362
253614

25382
25363

25364

25363
85366
25387

25372
2537y
es53r2
25373
25374
23375
23378
25377
esdaa
25491

25402
25423
25424
35425
25406
25427
25412
25411
25412
25413
23414
25415

?5416
25429
25424

25422
25423
25424

JMAIN

a214091
113222
1254282
221429
137eee
$75422
175428
254445
222443
234217
116414
el1adad7
2208735

206321
225774

@g2402

203000
aeoeoe
23020282

235632
143228
2082765
169429
gae2dn
{132¢8
z20@217
24112380
agaegl
1m324e
2g2012
22@p22
223420
232292
21752
agaeee
220144
2pzoes
[ 13 ¥
2egere
20021
ae537@
22320
deezie

2amea2
zeagee
aeagRa

220053
223857
224229

F0973

JFoaR:
FOB32
DIGIT:

.FDe51

FD3e:

LFDi@es
FD1L:
JFD121

Fozas
.Fo22¢
BOTYP?

[

ENTRY

LOa 2,1,3 ] RESTORE PCSITIVE VALLUE
ADCZ @,2,82C

INC $,1

LO4 2,2,

400 2,1

IND 3,3 } BUMP AC3 TO NEXT TABLE ENTRY
INC 3,3

STA 3, . FD12

LCa 2, ,FD1 1 GET DIGIY

LDa 3,C68

SuBw 2,3,81%

I8Z 0IGIY

JMP ,FCQ9 } PUT IT QUT

JSR #IMESS

MSG23 1"TAB"

JHMP #,FD2) )} RETURN

@ ) SAVE aC2

] 1 SAVE RETURN

?

35632 } 10es9

14592¢

2765 ! 1Besd

180420

23e ] 12ee7

113222

17 ] 182e6

41109

1 ] 19e2d

1@324¢

JROX 18

2 ] 1@ex4

-1geee

e ] 12»e3

jaee

2 P 10w

1208

2 ) 12ery

1e

2 } 10w

t

LFORS 1 POINTER YO CONVERSION TABRLE

2 7 END OF TABLE INDICATION

LRDX 8

LBLK 2 } SAVE CUKKENT DGUBLE WO
2 J] COUNY UP CIGIT WORD

2 t POINTER Y0 POWER OF TE
e 1 ASCII Met

57 ] ASCIT "a" =y

TYPE JPUT CHARACTER ADDRESS,



je2gy

2t
@2
23
24
a3
26
27
38
29
12
i1
12
13

25425
2542¢
23427
25432

25431
25432
75433
25434

JMAIN

240240
84424y
350242
enl4ee

Q20242
22424¢
elez42
epi4aga

SAC:

STACH

JSAVE ACR,t,2
STH @,5ave
STA 1,54Ve
STA 2,5AV2
JMP 2,3

JRESTORE AC®,1,2

LOA
LDA
LDA
JKP

2,54ve
1,84V
2,54v2
2,3

M

i8ag2

21
32
23
24
es
26
a7
28
29
12
11
i2
13
14
15
18
17
18
19

23435
25436
25437
85443
254414
25442
25443
25444
25445
28446
25447
25452
25451
23432
25453
25454
253453
23456
23437
25462
25461
25462
25453
23464

Y483

1458
<3487
85472
25474
28472
23473
25474
25478
25478
23477
g352e
2355901
25592
25503
85504
25325
25506
253597
25519
25311
25512

JMAIN

054514
Q23422
242511
040512
e6o210
228542
#40540
2636810
2092777
as6ds1e
228225
186443
2080442
328523
128414
280423
226322
2287686
265111
232472
010474
234224
136403
2002456
222474
§51223
187401
1877e
2982403
221022
127302
245002
212456
Q20402
202435
175204
222743
12447
06322
220444
h4ad250
10443
063511
ezer77?
882211
002437

INPS

TYWALIYS

INP, Q1

INP, 1

JTELETYPE INPUT ROUTINE, NCN INTERRUPT
i
JCALL INPUTY

’ ADDR OF BYTE POINTER
] KETURN = CR ONLY
! RETURN = NORMAL

JINPUY 15 STORED R=L IN 7 BIT ASCII
JINPUY IS TERMINATED BY CR, (215) IS

JSYCRED, LINE FEED ECHOS CR=LF

JNO DATA STORED,

STA 3, INPRET
LD4A 2,02,3
STA €,BASE
T4 ¢,BPTR
NIGC TTI

L0A 2,M115,
§Ta B,CHENT
SKPDN TTI
JMP =}

DIAC 1,771
LDA 2,C3¥77
SUB#& B,%,3NR
JMP RUB

LDA 2,Ct2
Susw 2,1,8IR
JMP e}
PCRLF

JMP TTWAIT
DOAS {,TTO
LDA 2,BPTR
182 8PTR

LOa 3,C215
SUB 1,3,3NR
JMP CRCOD
LD& 8,C177
MOVZR 2,2,SNC
AND 2,1,5«P
ANDS e,1,S5K?
JMP e}

LOA 2,9,2
ADD 2,1

$TA {,0,2
I8 CHENT
PLI Y]

JMP OVFL

MOV 3,3,82ZR
JMP TTwalY
ISZ INPRET
PCRLF

L04A B,8a8E
STA g,LINCT
187 INPREY
SKPBZ TTO
JMP -t

NIOC TT0

JMP BINPRET

INPUY CONTINUES,

J1GET BYTE POINTER

JWAIT FOR INPUT

JREAD INPUT CHAR

JRUB OUT

JLINE FEED TYPED

JECHO CHAR

1CR CODE

JCR TYPED
17 BIT MASK

PSTYORE INTO RH

1STORE BYTE

}JAC3I=@ IF CR YYPED

PALL DONE

JWALT FOR ECHD TO
JFINISH
JCLEAR INTERRUPT

el i v
T ¥



a 7

12853 MalIN leagd MAIN

21 K JOISK COMMAND TABLE

@2 2554) @2@44y RuB: LOA @,M115, 82

33 @5514 224437 LDA 1, CHECNT 93 25557 @44241 DCT: 94424y JREAD

B4 85515 f22405 SUB 1,8,SAR 24 25560 V571114 857111 PuRITE

25 P5516 422726 JMP TTwAIY INOTHING YO RUB 95 25561 046245 246245 PSEEX

26 25517 214433 DSZ BPITR @8 25562 B4424) B44243 JRECALIBRATE
37 25522 214433 DSZ CHCONT @7 85363 230757 e3ersy 1L0CP

28 25521 232434 LDA 2,8PTR 28 25584 2102%4 B1e234 JDELAY

B9 A5522 151229 MOVZR 2,2 Q9 25565 222200 -]

10 25323 a2i2pe LOA 2,22 )IGET BYTE 10

11 85524 121003 MOV @,@,8NC 11 IDISPATCHES

12 25525 2024805 JMP RUBY 12

13 255268 224225 LOA §,C377 13 25%86 882723 DCT,1t RE

14 25527 {87400 AND 2,1 JSAVE RHM ONLY 14 25567 eR2737 wT

15 25532 245029¢ §TA 1,8,2 15 85570 882752 K

16 25531 131304 MOVS 2,0 JECND LH (RUBBED OUT) 16 25571 @277y RCL

17 ©€3332 261111 RUB1: DOAS @,TT0 1ECHO RUBBED CHAR 17 25572 ealee? LUP

18 25533 wueeryt JMP TTWAIT 18 25573 analae’ OLAY

19 19

2@ 25534 286322 COVFLL PCRLF JLINE OVERFLOwW 20 JDATA TABLE

21 25535 288321 MESSAGE 21

22 53365 2357852 MSG21 JYINPUT OVERFLOW® 22 25574 214632 ONTS 14632 IFLDATING ZERO
23 235337 2146413 DSZ BPTR }BACKUP BYTE POINTER 23 @5575 @146}%7 14817 JFLOATING OMNE
24 25342 214413 D52 CHENT 24 25576 044056 244236 JRANDOM

23 85341 2R270QY JMP TTWAIT 2% 5577 @@2817 2617 pALL 'S

28 28 03620 282632 2632 1ALL IEROS
27 25542 222426 CRCOD: LDA 2,BASE 27 25601 2342064 42264 11121123 PAT
28 25543 112415 SuBs 2,2,5NR 28 236022 7pRede [

20 25544 222737 JMP INP 1 JYES 29

32 25348 p2e223 LOA 2,C377 32 IDISPATCHES

31 25546 (76400 SUB 3,3 3

32 25547 seery? JMP INP,Q 32 85623 205628 DNT,11 FiZ

33 33 25604 @ps5620 FLY

34 25552 2022@9 BASE: [} 34 25625 205253 RAN

3% 25551 280229 INPRET: 8 35 25686 203612 ONES

38 25952 2o2eee BPTR: -] 36 256@7 2@5611 ZERDS

37 25553 22@aee CHONT: @ 37 e5610 223615 PATY

38 25554 177615 M115,: #1115,
39 25555 paedia Ci2: 12
4p B5538 aeel?7 Cyr7e 177




18095 MAIN IBR9S ,MAIN

el 21
@2 @5611 1Q324m1 ZERQS: SUB 2,0,S5KP o2 JENDING STATUS
@) 95612 (@2ee® ONES: ADC 2,2 B3 25635 347305 MSGi +TXTE JENDING STATUS|
24 25613 2014¢0 JMP 2,3 24 144504
es .1} 843516
P& 25614 155555 155555 28 351642
37 25615 228777 PAT1I LDA 2,,~t "4 2403724
28 ?5616 agiezn JHP 2,3 "1} 252724
29 39 eee123
18 #5617 deaene ] ie JRECAL
11 75622 Q23777 FLtt LDA 2,,=! $11 23644 142722 MSG2! STXTE (RECAL |
12 25621 1@122% MOVZIR @,@,SNR 12 R40703
13 e565822 1612480 MOVOR 2,0 13 [ L XRAY ]
14 85823 242774 STA ¢,FL1=1 14 LELUIT
15 e%5624 oni4nQ JMP 2,3 15 JSEEK
16 18 95659 142523 MSG3t «TXTE |SEEK !
17 23625 eepeee [ 17 245708
18 25626 @20777 FLI: LDA 2,,-1 18 weoaty
19 25627 101243 MOVOR @,8,SNC 19 JINTERRUPY FROM DEVICE
29 85632 102228 ADCZR 2,0 20 23653 B47311 N8GO oTXTE |INTERRUPT FROM DEVICE |
2! 25631 p4eY74 STa g,FLZ-t 2% 142724
22 5632 eeldee JMP 2,3 22 151322
23 3 252125
24 25633 220362 CYLADDt LOA @,CYLNX 24 128324
25 £5634 221409 JMP 2,3 28 151306
26 28 pas7yy
27 242240
28 253308
29 141714
30 122325
3t 22zna9
J2 J101SK
33 3687 144894 MSG{3t L,TXTE [DISK
34 245523
35 29441y
38 [T B8
37 JSEEX ERRORS
38 25673 142523 M8G141  ,TXTE [SEEK ERRORS
39 2457025
40 142640
41 151322
a2 131317
43 204523
44 agnaiy
48 JTOTAL SEEKS
48 25702 147724 MSG15: LTXTE |TOTAL SEEKS
47 240724
48 120314
49 142523
1] #4573
51 704523
52 290211
53 JNO READY UNITS
54 5711 147516 MSG163 ,TXTE [NO READY UNITS}
35 151240
56 a4p705
57 A54504
s8 652649
59 144516
62 251724



2287

21
@2
23
ad
25
a8
a7
28
33
12
11
12
13
14
15
16
17
18
i9
20
21
22
23
24
23
26
27
28
29
3a
3t
32
33
34
35
38
3’
pL]
39
a2
41
42
43
44
48
45
47
a8
49

e57214

25725

2373y

25742

e57%52

25762

25774

25775

JMAIN

ARARLR

#47125%
152311
1272272
arzean

#4v524
24r724
122272
2auvaep

147703
246515
2aviey
122104
132123
144722
243518
122272
ezrena

2332614
v4er24e
246525
142592
251722
246640
154101
egenss

247314
2525280
120324
253317
151328
148326
183717
222300

@421
151124
2434yt
147717
pRaseaq
24n5e2
224504
147727
na2322
aeep2a

egeeriy

147727
242322
122123
151327
152311
142724
224516

MSG17:

MSG18:

M5G19:

M3G201

MSG21 4

M5G221

MSG233

MSG25¢

JUNITS
STXTE JUNIT: |

JOATA:
JTXTE |DATA: |

JCOMMAND STRING:
JTXTE JCOMMAND STRINGI |

)16 NUMBERS MAX,
JTXTE }16 NUMBERS MAX, |

JINPUT OVERFLOW
JTXTE JINPUT OVERFLOW]

JADDR Goop BAD WORD

JTXTE [ADDK 6000 BAD WORD |
| Tag

JIXTE | ]

JWORDS wWRITTEN

LTXTE |WORDS WRITTEN |

2298 ,MAIN
24 arreLy
a2

8) 26025 147727
A4 042322
k] {22123
s 142722
ar e42101
as a4ty
@9 wenenn
12

11 26014 244303
12 141705
13 122413
14 147727
135 042322
18 142649
17 151322
18 151317
19 284523
29 ¢2anee
21

22 26026 142320
23 na6y22
24 141640
25 142518
28 245723
27 153640
28 151317
29 120194
32 151325
3 147722
32 a5¢722
33 eoaniy
34

IS 28r42 242191
38 151104
37 251725
38 122123
39 151388
a0 147722
4y a04722
42 2n2a1y
43

44 e6252 142528
45 246722
45 249640
47 na2104
48 142722
49 451523
30 142842
31 151322
52 151337
33 aage1t
54

55 ¢6364 c¢dpdeda
56 249724
57 142642
S8 151322
59 151317
62 ?a45%23

#5626

M§G27:

M5G281

HMSG291t

MSGle:

MSG31s

J=CROS READ
LTXTE |wORDS READ

JCHECK wWOR{} ERRORS
JTXTE JCHECK wWOKD ERRORS

JPERM CHECK WORD ERROKS
JIXTE |PERM CHECK WORD ERARCRS

JADDRESS ERROR
(TXTE [ADDRESS ERROR

JPERM ADDRESS ERRQOR
LTXTE [PERM ADDRESS ERROR

1DATA ERKORS
JTXTE {0ATA ERRORS



aN99

a1
22
23
24
25
26
27
28
29
12
11
12
13
14
15
18
{17
18
19
28
21
22
23
24
23
28
2?7
28

268273

s627¢8

re1R2

26115

a6121

26124

26127

76132

25138

28143

25144

e6147

JHAIN

egeatt

142722
zaz1el
222011

151327
1523114
204725
apneaa

142515
147515
254722
152249
147717
251642
242515
146314
143240
131317
2ea24p

142323
152303
151317
veai2y

naes20
251523
220800

az664e
226477
222020

834723
226714
eaepee

142519
2421021
gaeess

142523
152393
20e@55

251643
141735
#26724
2pneae

147527
42317
nare4n

24p522
122104
stenave

MSG32:

MSG33:

MSG3I9:

MSG4R:

MSG4ys

MSG43:

MS5Gadl

MSG45:

MSG46 1

MSG47 ¢

MSG51 3

456521

JREAD

JTXTE IREAD !
IWKITE

JTXTE |WRITE I

FMEMCKRY TOO SMALL
«TXTE IMEMORY TOO SMALL FOR |

JSECTORS
LTXTE |SECTORS.

1PASS
JTXTE [PASS|

I =7=
JIXTE § =2-1

1cYLe
JIXTE JCYL=1

JHEAD =
JTXTE [HEAD=|

JSECTe
JTXTE |SECT=]

JHSECT=
JTIXTE [ &SECTe]

16000
JTXTE 1GOOD |

1BAD
JIXTE BAD |

120 LMAIN
38

A2 26152 242242
a3 141717
24 cae24d2
25

28 26155 242242
24 241317
28 e2an4e2
2¢

10 26162 146248
it aser17
12 122104
13 151303
14 147722
15 282322
16

{7 261066 151305
18 147722
t9 251722
22 220200
21

22 96172 Q47325
23 144524
24 243516
2% 246640
26 B46798
27 [XTIYT]
28 n42104
29 1208322
32 151328
31 147722
32 2e2322
33

34 26205 144724
3s 142545
is 252717
3 2903324
AL}

39 @621y 142520
42 246722
41 nd224a9
42 1352191
43 120124
a4 151328
45 147722
48 51722
47 220011
48

49 26222 144515
52 141523
51 j4z64@
52 153322
53 151317
54 204523
53 (21 B 8
58

37 06231 151324
58 {22131
59 243502y
6¢ 14480y

HMSGS3:

MSGS4:

MSG55:

MSG56:

MSG571

MSG391

M8G6L1L

MSG621

*SG533

peoue
JTXTE "poc)

}U008"
LTXTE 14pOB")

JLCAC EWROK
LTXTE | LUAD ERRORY

JERRORS
JIXTE (ERRORS}

JENDING MEM ADDR ERROR
LTXTE (ENOING MEM ADDR ERROR|

JTIMEOUY
LTXTE JTIMEQUT!

JPERM DATA ERRORS
LTXYE |PERM DATA ERRORS |

JMISC ERRCRS
+TXTE (MISC ERRORS

FYRY AGAIM
JIXTE LTRY AGAIN



B1F]  MAIN 2102 ,MAIN
at 222116 1 JTYPE Twik AUMBER OF DISK SURFACES
a2 JCHECK WORD ERROR Q2 P6324 V54724 MSG69: JIXTE JTYPE ThE NUMBEN OF DISK SURFACES
83 262385 244303 MSGE4t  ,TXTE [CHMECK WORD ERROR| 23 142529
.13 141725 24 152240
a5 128113 B2s 142519
as 147727 as 247240
a7 842322 27 246525
a8 142642 es 142522
a9 151322 29 122322
19 $51317 1e 1643317
11 agaaea 14 242240
12 JCKECK WORD & DATA ERROR 12 n51711
13 26247 #44383 MSG65: ,TXTE [CHECKX WORD/DATA ERRGRS ' 13 120113
14 141725 14 252523
13 122113 15 143322
16 147727 16 141581
17 242322 17 (228411
18 242257 18 fQeaz4e
19 152124 19 ITESTING UNIT
2e 122101 20 26345 142724 MSG0: JIXTE JTESYING UNIT
21 151385 21 132123
22 147722 22 247314
23 251722 23 12a1a7
24 eeealy 24 247125
25 JPERM CHK wD/DATA ERRS 25 1523114
25 28263 14252@ MSG66: ,TXTE |PER™ CHK WD/DATA ERRS ! 26 128240
27 246722 27 agsone .
28 141640 28 26355 142323 MSGY1: ,TXTE [SEEK ERROR PATH BETWEEN 4
29 245510 29 343735
32 153840 30 142649
3¢ 1275%24 3t 151322
32 véenSaa 2 151317
33 vagr24 33 258248
34 142649 34 152124
3s 151322 35 12a110
38 824523 38 1423822
37 ueanea 37 153724
38 JENDING DISK ADDR ERROR 38 142705
39 26277 M473Id5 MSGE7: JTXTE JENOING DISK ADUR ERROR| 38 122116
4Q 144524 4 122240
ay 843516 43 upR24@
42 042249 42 26373 142523 MS5G72t ,TXTE [SEEK/RECAL TIMEQUTS {
43 w5171 43 n457¢5
44 12211) a4 151257
45 ad24¢t 43 141725
45 151102 48 146121
47 142640 47 152242
48 151322 48 24571
a9 151347 49 147725
50 quaoen 5@ 15212%
51 JINTERCHANGE DISK 51 274523
52 26313 847311 MSG68 ,TXTE [INTERCHANGE DISK] 52 EEERER]
53 142724 53 76426 142722 ™MSG73: ,TXTE ([READ/WRITE TIMEOUTS 4
54 141722 54 née21714
bh mazSie 55 153637
36 4435186 56 144722
57 122325 57 142724
58 144504 5a 152242
59 145523 39 346711

14 [& 50 147725



a123 ,MalN A174 MAIN

21 152125 81 26512 151124 MS56D1: ,TXTE (PRESENT DEVICE COOE t

22 444523 22 1517058

23 Arporg 23 247325

@4 ¢6421 151325 MSG76: ,TXTE (ERROR STATUS AFTER wWRITE 2 24 124324

35 147722 25 142524

28 120322 25 144526

(24 152123 a7 142723

28 152121 28 141648

29 n51525 as w4237

12 “a2b42 10 12¢3e5

11 152306 11 12¢240

12 151305 . 12 120240

13 153640 13 neagzo

14 144722 14 26527 @54724 MSGD2: ,TXTE [TYPE DEVICE CODE w/CR QR JUST CR F PRESENT

i 142724 ) 142529

16 136640 16 w4224

17 fpan1L 17 753305

18 #6437 142504 MSG?Y:t ,TXTE (DEVICE CODEw! 18 144714

19 144526 19 12¢3e5

22 142703 282 147703

21 141642 21 142504

22 442317 22 153640

23 136725 23 141657

24 aeagen 24 120322 IS
25 @6446 225215 MSG678: ,TXTE l<15><12>MCUNT SCRATCH PACK(S),SET PROGRAM SWITCHE 25 151317 E
26 147545 28 145249

27 447125 27 2515283

28 120324 28 120324 i
29 141523 29 151323 E
3e 242722 32 144649 2
3 141724 31 120326 %
32 120110 32 151120 1
33 440520 33 2317es 5
3a pas7e3 34 LEPATL)

33 451450 35 25554 138724 <15><12>COCE IS Ok, [

36 126251 35 141412

37 142523 37 242317

38 120324 AL ) 122328

39 151122 39 e51711

42 4483717 42 147642

4] 049722 4y ”27113

42 120115 42 227240

43 153523 43 6564 142524 MSGD3: ,TXTE [DEVICE COCE SET TO 4

a4 152311 4q 142526

45 waa3vl 45 142703

a8 ws17e5 46 141640

47 °B474 PP5215 «15><{2>THEN PRESS CONTINUE XEY<15><i2>] 47 LEFAR R4

48 044324 48 122325

49 247325 4“9 147523

52 w52240¢ 59 122324

5¢ 142722 51 147724

52 51523 52 agaa1y

53 181648 53 26576 142722 MS5GD4A:  ,TXTE [RESTART PROGRAM AFTEW WALT, [

54 nar3y7 54 152123

55 144724 35 150191

36 n52518 36 120324

57 122308 57 151120

58 142513 58 wes7y7

50 10653 59 24n722

62 EPLEEEN) s {20115



aies
21
a2
23
24
25
26
a7

JHAIN
143121
142724
122322
FRTISY]
15231 ¢
122056
deedee

12126 ,M2lN

(21

22

23

a4 26818 z2eeer?
83 26727 Beaer2
28 27221 220228
27

28 27021 Aaganze
@9 @222 24752}
19 454520
£1 244522
12 caaley
13 eza124
14 841430
18 A20251
18 243524
1§ 226123
18 23244Q
19 333474
29 2262614
21 231867
22 233454
23 226263
24 232087
25 233454
28 326965
27 233087
28 27245 sabioy
29 220114
32 44522
31 nasger
32 251524
33 251@40
34 251525
38 451183
36 242526
37 yerie4q
38 220029
30

4p 27983 45524
41 122129
42 142722
43 14¢714
44 234242
45 aeaery
45 Q7266 200228
47 270267 2a02272
48 o722 202221
48 A747y ATarer
50 87272 L7277
Sy 27473 a7ar07
32 B7#74 a7aTR?
53 27075 t1e2#a33
Sa

55

es0ARAAQ TOTAL E=WORS,

UBUFF ¢ JBLr 58,
CBUFF: ,BLX 58,
VAR LBLXx 16,
PRGEND? 2

JTXT

/COPYRIGHY (C) DGC,

ALL RIGHTS RESERVED,/

DIRT:  ,TXTE

areRe!
PROGH
[ dd 'S
7a7e7
rerer
7A727
Tar1e07
1eapdl

JEND

IDXP RELY B9]

nAp2e PASS 1 ERKORS

1871,72,73,7

175,76



127

At

AQDER
AECNT
ALL
ALLRE
ALL,S
ANAM
ANUM
ASSN
8an
BASE
8DTYP
8EGIN
BIGSK
8PTR
BUFF
c

cie
ciee
Cipap
cie2
ciex
ci2
Cl4pe
c17
ci7ex
Ci74m
C176k
ci77
€2
cae
cz2er
canpe
cael,

ca212
C215
c3
€33
ca?
€377
C4
Caa
C4ne
cax
€34
o114
cers
c’
cr4ne
cr6
ca

CALIB
CBULFF
cc
cCt
COtK

JMAIN
2217861

@ae1es
agrare
921377
emniez
021401
205432
5433
225405
2352385
@25559
395424
aeasden
292424
2es5552
pepnecsd
275114
28re2s
eprea’
agndP4ar
RPn3I6A
orandd
PAabS85
an3abn
pga213
Ara663
Be3dde
295237
285556
2eaa23
#21636
eeaast
Q2an367
eppe22

29m223
2pn224
egp2ie2
220244
Ape213
eme225
Q2e024
220216
gedlaé
202235
235040
22m217
Pee222
LERER B
eap226
213742
fQn254

dR4578
aaAL7e?
er5203
305226
2217386

34747
37/15
12714
1a/24
15703
14744
28/1e8
83s20
83721
83/48
86734
92/14
89/34
11735
43/22
92715
14/25
15717
13/@5
11713
12/02
15745
13719
92/25
54/16
13/06
82/47
58/48
84/@5
927386
13/082
32/48
12/04
15748
137123
ad/41
13714
13715
£13/33
13/e7
13/08
13716
13704
13789
55743
13717
83735
13/1@
13711
83749
13718
£5/15
14717
88/45
13724
14728
86/21
87/28
3s5/12

36712
37,18
287314
56714
2%/06
25718
29/21
Basn4
83731
8d4s@02
87/s27
92/51%
9e/56
14737
45744
92/31
257508
86/24
23743
agsi2
22/07
43749

93739
54739
_22s22
82/38
58/53
84/30
93/48
61/11
33739
3grs27

32716
4%/05
82/24
83738
56/12
28/3¢
84/02
33s22
29,19
28/12
56/26

84/31
19/24
45745
84/32
82r4ay
65741
26733
61/52
78715
26785
B7/s20
B7/4¢
38/14

36s27

58/12
08/1@

25/3¢

8as12
83/55

87/48
93/27

17707
48/09
92732
32/14

56/4)
39/38

55713
43727

26712

33730

92/33

36/09
49725
55/37

83s44
83745

32/15
B6/13
7829
87725

35716

377014

61714
29/26
84/21
84/2a

93734

48/12
93796
34754

61/38

64/09

62724

34745

83s28
61/41
83732

g/l

34/55
g7/12

35/21

37/e6

29/09

84/25
84/26

93/@8

82/53

38s44

92r22

387214

37/%9

2g8/22

93/23

40/37

93/13

40718

37712

29723

93736

43712

83/39

56747

nies

Cosk
CFLG
CHAR
CHARY
CHa,3
CHCNT
CHECK
CHORZ
CHRET
CICMS
CK1
Cxa
CXER
CKREY
CKSw

CLRB
CLRRE
tHnST
CMD, 2
cMD, 3
crHD, 4
cHD, 3
CMEND
cNIOC
CoMA
CRALL
CRCOD
CRLF
CSEP
£sc

CSER

CSIF
csp
£8Py
cspP2
CSP3
CWCNT
CWDE
CwDEP
CWER
CWERP
CWRD
XL,V
CYLAD
CYLF

CYLNX
CYLT

DACKNT
DaADAT
DARAN
DARET

JHMATN

2rn276
aenz27s
224161
LR Y
Bray7é
aas553
036338
wirdzle
n@az2ys
eentan
apbdiée
and20Q
205143
225231
ep6352

201151
ées332
292574
8Pe627
932651
22657
232674
ARR263S
B2A246
Aop600
801755
285542
AB 4206
220257
ees277

@pa72e

282173
gep227
ere23e
200637
290232
23u27
Pary4z
ApA146
dep1L6
eev122
g2l
204633
2A5633
anens2

apP362
QBP9NS6

aBe272
a0v274
202156
wa2152

14/35
14734
68734
/09
Ta/Ll
92718
16/15
/L6
7esl
2e/03
86/37
86/32
86/29
BE/33
16/30
Jgsie
52740
15719
16,20
15737
45718
Sp/44
51/08
31/87
14/26
14711
19707
21747
92/35
15711
14720
14/36
62/83
51745
53/47
12725
13720
137214
2n/02
13723
14732
12/17
12718
12712
12713
13722
79/48
36/34
12/@06
48/30
15743
12707
46/06
53,28
147314
14733
38726
38/

2r/33
38756
6874y

72/14
92/44
61745
7es2¢
7es13
2r/1h
8642
87716
87/23
86/45
27 /06
3g/09
52726
28749
6is21
19743
45734
S1/22
33747
5(/13
82735
237186
19/11
35787
93s27
7es23
51738
38/59

51748

25/@5
81/35
54/33
28/1)
56,38
56715
28/46
28749
28725
28/28
2v/48
76734
958/24
15722
53/13
4¢/25
33734
46/08
94/18
58/84
34s48
3g/2a
3sri2

3g/1t
68731

70/18
§3/03

78/32
7a/s21

87/14
33748
49/s27
53/16

48739
S5e/06

51/22

35713

53/34
4@/51

52/05
48738

55731
2es23

58738
58717
59731
58740
58743

33/35
54/18
an/3y
33738
46724
54/21
81716
E5/18
38745
39735

49/48
72/21
33sn7

71/16
7@/31

87/44
347143
40743
53/25

49/19
5a/17

35/15

42711
52719

49/11

20/31

58/03

39/14
89/1¢

38/ 41
46/25
38/40
48/14
55712
36/37

$974y

41/28
Ters27
93724

71/19

34/22
a1/@6

51739
5@rs22

3s/10

42/22
53/05

49/31

61715

59729

4D/734

95724
38se2
48/28
56/25

37718

42/3@
72725

93737

34/34
46/12

32714
51719

36s22

42/32

53/40

46/07

4e/33
53712
61/24

38722

38736
47739

57/03

53/43

48/16

AR/35
53/14
85719

42s19



V129 JMAIN F11R2 L MAIN
DaT aazayy 37/20 37725 ” 45739 4a7/27
DATe  Q@2a27 19745 37/8% ONT PAdST4 57/16 52718 94/22
0AT1 Q222925 19744 37/26 ONT,1 225623 3n/18 §4732
DATER 2e¢136 12710 28,37 55/9 < DOALL ePB312 16775 18736 22724 25/31 3ar4y 36/1% 36/38
DATFQ ag2245 19748 37724 37/e7 37/1@ 37713 37/16 37748 3rsze
DATFY @22213 19747 37745 DRD ge2154 38713 38/2% 15743 ay/ze
DATP Q32211 19746 37712 - DRVS Q2e@22 11717 13/82 13/¢4 13725 29711 32723
OATK 2B2201 19741 37/¢1 DTINC 823737 65/11 63749
DATHW 282142 38/18 39/¢8 3%/24 DVTHMP 203736 65721 §5/38
OAY, 272425 36729 37/21 38/16 : OvYD ez4etl s57/27
DAT,n 222246 38728 35728 DX T 222135 38747 35744 4n/15
DAT,1 @@2262 38739 36713 DXCHG 823572 15/5% 65/22
DAT,2 @221224 39/82 36,19 S OXLP1 @@l37aa 65/¢8 65712 65717
DAT,3 ©a212¢ 3B/ 45 3gs21 DXLP2 923723 65714 65720 63727
DAT 4 2P2133 39/22 39726 EGGS 821432 11/36 28 /4@
OAT,5 @22145 39729 33738 < ENTYM 824522 17/ 77744
OAXRT P30n234 13725 ae/e7 45736 ERW] Q23456 63/42 68/46 62/53
DAXRW 222237 42/16 41/825% ay/21 EVODN @0@267 14728 28/78 32/14 33/24 34746 34740 58/13
OAXSK 2081774 19/5%0 36736 36/43 . EXIT @pbg25s 83,47 84719
DAXx, @an2i61 J4/5¢ 36/39 apse7 EX,1 @Rb&d22 B3/43 84786
QAX,8 222209 4p/22 41722 FATAL Q02223 12736 56747 57728 57742 57¢49 58744 89/
DAX,1 @?p2zie 40731 41/19 ., 59/22 59/24 59/32 sp/a6 59713 61/189 62748
DAX,2 p@82213 a1/93 4y/1% FBIG ©@@2426 43725 a5.17 45743 48717
DAx,3 222233 4ae /39 41748 FDSRE 221463 Ja/sn4 Jgsed 3n/25
DCHNG 22374) 65723 66/97 FDS,2 281452 32/46
OCH,1 BR4mes 66719 66744 FIND 3025236 83/1e 83/23 83/56 84/13 84,29
OC»,2 284281 68/19 66738 FIRSY d2v3@e 14/37 18/26
DCk,3 283774 66/24 66/28 66/34 FL{ 235523 36732 35746 94/33 95711 95/14
OCr,4 Q23756 §6/29 66737 FLIT pe233dp 43/28 43/23 45745 48731
OCH,5 224224 86/€9 66732 66735 66739 66/43 FLO)l @22157 3E8/34 3§/486
DCH,6 2r4vps 66,15 66/29 6,38 §6/45 FLOZ 202160 38/32 35747
ey 235557 51744 51746 94/23 FUwRT 223442 55/44 62748
DCT,1 22556¢ 51/46 84/13 FLZ 225626 36731 39747 94732 35718 95721
DECCC nasdyye 69/13 69732 $9/34 69/42 FMUNT 282568 48/36
DECCT 2e4asy? 66728 68725 FORTY @@prodl 11/32 19/06 19/28
DECP @2may2s 69/214 6526 FSTGC Ma5232 86/e6 8¢s2n 86736 86742 87/16 BY /26 87/34
DECTH vRdaidd 89/07 66/42 87745
DELAY PRb3LY 16/33 227143 22/26 24722 53751 FTERY Q22511 47733 4a7/43
DEVIC a2v372 15751 {8712 19719 23/%10 65/26 65/18 65724 FTER2 @m2y24 47735 47/38 47 /44
65730 FTERR Q02472 46/28 47716
DEXY p@azes 87/¢56 67/17 FT&RY 203125 55744 56/37 56,40
DIGIT 805367 89/29 8g/32 89/45 Ins13 gns23 FXADD 232643 11733 11734 2e /1y
DIKT 8087262 11/¢6  106/49 FY,2 eepedy 20715 22/29
DIVC #4635 79/30 81738 FX,3 @vess2 2e/2¢ 2e/26
DIVOL puaaie 67/24 78714 Fx,4 goae72 15749 1§/42 2n/34
DIvIO 2ms237 s7/@3 G 2as14s 15716 86/7e5
OLAY 223287 53742 94/18 GARET 225231 83/18 84/22 B4/24
DLCCP @a2a215% 877194 67715 GATVM Q24735 15713 83s718
DLTY! 824614 81/09 81/17 GA,2 @ad72s 83712 83734 83737
DLTYM avasb2 15/04 817214 GA,! Ara74l 83712 83716 83/24 83/57 84/97 84/14
DLY,2 224577 79719 75/3¢ GCS 922731 15728 5¢e/11 59723 51732 S51/5@
OLY,l 224522 79/11 78/24 79/31 GCS,1 @Ae27e7 51,38 52715 53738 53/53
OLY,2 Are6RY 78/12 76/25 79/32 GEN 226327 16716 56/21
DLY.3 2v4bn2 79713 75/26 79/33 GENKE 223240 54737 55/35 57/31 52748
DLY,a w2463y 81/24 81718 81/23 GETAT @25324 16/18 32711 49/22 5¢/12 S1/08 51742 53/p8
DLY,D #24532 g1/02 B1/19 81/24 $53/44 63/18 63/21 53/29
OLY.6 A24aH33 g1se3 8is2¢ H1/725 GETPA 2m6325 16/17 52/26 n2/om

ONSEE B22422 43718 43714 43724 44702 44/14 4a5/06 as5¢/@7 GG 205136 86,27 86/25



B8R

Goce
GRETY

GTCC™
Gwi
%D

HEACE
HED
HED, 1
HIADD
ML
HMSX
HMX
HNLM
HRET
HSS
HSSKE
KSS, 1
HSw

TALL
ICaLl
ICHK
ICLR8
ICRLF
Icst
ICSw
ICYLF
10LY
1D0x2

10xy
IFAGK
164TH
IGCS
IGEN
IHED
IHSS
1InP
IMESS
INDEX
INIL
INIL®
INIL,
INITE
INP
INPRE
INPUT
INP,@
INP, Y
INTER
INTWT
INT L
IPDEC
1P$
1Qust

LMAIN

232236
8r523¢

n2461
225234
A2p253

EEARE-3Y
#5042
@a5e55
203655
7222373
agrde2
a3147y
@21464
¢35106
2235816
223653
203650¢
agai7a

semds2
222233
oee33e
282332
228322
2298354
2ends2
e2a3iy
232313
20e2329

eara2y
3znd’e
202324
27343
3emdzy
223351
2eed2s
22326
geegdat
22B5386
220336
angr42
822722
206336
225435
ee5551
226326
PRY468
an55a3
[FAT Y3
206356
aeiady
222316
gevise
APP3ISy

B /35
86/87
87743
4a7/@8
86/19
14716
a1/13
16731
15734
857114
20 /06
15752
14/39
Jas18
3nsi4
B5/06
15714
63/09
63/13
12724
3923
85/04
15/03
13724
15717
15719
15714
15737
15735
15702
15/24
16/82
a6s15
16723
15749
15713
15728
15718
15/34
15714
15715
15718
18/e8
15723
21/38
15723
16724
15715
92712
16/14
92/37
9e/5¢
11/07
16/32
23/12
15707
15738
15738

87/25
BE/13

4a8/27
BE/24
268/28
42714
_24/27
85/04
85715
63/4p
18/22
des2¢
3i/e8
3e/16
85/e7
63/29
63/37
83735
33746
4z/23

16/85
21798
16/15
16722
16/13
25727
16732
21/32
186/33
5t1/23
88/23
25721
17718
16718
63716
16746
16734
16717
16714
16712
18/45
16724
21739
2ts3e
18/21
92712
92749
3e/28
93/32
93729
21725
55/2¢
24/286
1€/39
168/25
53719

87749
B6/26
48/18
87724
32735
63/22
25/31¢

65/26
19727
32732

Jasi8
85/39

63/38
34797
4074

21715

47728

51/84
87/23
25722

63/24

47721
18751

21746
19728
92/53
49/17

23726
56/29

§3727

87732

87747
32754
85725
58/25

77/42

Jns2n

£5/40

34/20
41/04

47729

517114
87/
25/26

63733

SA/46

92757

50/89

61/26

63731

87/38

38/54

58733

77743

dasee

34730
46710

51715
87/2)

93/35
51735

87/49

38/16

6m/23

31/

38734
51741

51722

87741

40s46

86/38

36/48
53737

B6/34a

viie

IR
IRAN
IRC
IRDAT
IREY
IRE2
IRLP
1s
ISAC
IsSCAT
1SEY
IsM
ISRHM
1sYaC
ISTaY
18782
1su
ITACY
IR DS
ITT,.1
17,2
ITT.3
171,42
177,35
ITZ4
IVAK
Iw
InDAT
IWT
IxLay
1,080
1,GSp
KEYS

KN

Ks
LAST
LAYUP
LHD

LINCT
LITSK
LMSK
LoCx
LS

LuP

LUPSW
M115,
M2@

Mat

MDV, i
MDY, 2
MOV, 3
MOV, 5
MESS
MESSA

JHMAIN
LETRY T
g2 357
aan34a7
eaalay
¥e3614
233615
aearae
220348
d2edle
220353
332333
420334
2ens2d
2endis
228237
RABIIS
ARR361
een3y7
eera?y
BEl121
021131
224133
891137
821143
@ezni2e
Aea331
2P@343
er3342
22e356
gra236
2ee34e
angl362
294534

aB4ab4e
284537
2ae247
294555
228218

ese2s52
222425
2aeg3n4
224533
eez21

gedane2
P@ee2p5
Pa5554
?94242
ean6Y4
aeab652
204549
#Q4847
BRa6h|
CLEVER)
pe6let

15729
15749
15732
15726
64/34
81748
21/27
15731
15/85
15736
15/22
15721
15712
15/06
14/04
15722
15742
{5/08
23/15
25s22
257298
25727
25/24
25713
15/89
15718
15739
15727
15738
14/83
15725
15741
757186
76724
75/3%
75736
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