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is-,,INAf<Y IAPr: flCSL 1I11-RT 1662 (St.LISrART J.UTOLOAD HEAD).
;BINARY CARD: ReSL qll-KT 1665
;KlYWORDS: Re 3652, HC 3688, F22.oro 701, Dce 701, ~CA 701.

iABsrRACf: IHIS PROGRAM IS A HARD~AR[ UIAGNOSTIC fOR
I HI R C 3 (, 8 il 2. 'I M R 0 I S C CAR T RID GI. CON Tfi 0 L U. R
AND ADAPlffl LOGIC. II IS ASSUMED THAT THt
OISC ILRMINAl IS rUNLTIUN PROPERLY.
!HC flIAGfJUSTIC IS '\dU TO USL lH[ [XTf.'JDE.D
~rMoRY AS dUrrLR.

~JO IF:



t 0\102 ,MAIN
;DISC CAR1R[DGL (O~JlliUL DIAGNOSTIC.

r •••••• THE ABILIIY or ACCf5I~G THf EXTL~DrD ME~ORY
INCLUDED 78.03.07.

I, IIB5TRi\CT
THIS PROGR~M IS A HARD~ARr DIAGNOSTIC FUR THE HC 36~2
MOVING HEAD DISC CRorJlROLl.U~ AND ADAPTER LOGIC.
II I~ .\SSUHfD THAT THr DISC IFRMI~AL IS
FUNC110NING PROPERLY.

i*rJOTf IflL PROGRA,'1 IS ABLE TO usr THE EXTENDED
M[MORY ( > 32K) AS BUFFFR.

2. R[QUIRfMfNTS
1. RC 3600 FAMILY PROCESSOR
2. MINIMUM OF qK READ/WHITE MFMORY
3. RC 363B DISC CIIRTRIDGL CONTROLLLR, DCC 701.
4. F22 DISC CARTRIDGE ADAPTER, DCA 701
5. I TO 4 DISC TERMINIIL5, RC 3652.
6. rr it TYPE AIW CONTROL

3. OPfRilIING PROCEDURE.
1. LOAD USING TH[ AUTOLOAD, BINLOAOER OR

RC 36U0 HAHDWAR[ T[ST SYSTEM.
2. srARTING ADDRESSFS:

qDO DIAGNOSTIC, NORM MODE, (MfM <=32K).
NOTt ShiTCHES: CPU 6B/128K, DCC NORMAL,

BEFOflF START IS IT PQSSlclL[ TO SET THE
HEAD/~RITF BUFrER STAHT, LOC 374(>=OEF7220)
READ BUFFFR STAHl, LOC 375 (>=OfFAULT 7620),

QOI - DIAGNOSTIC, lXl MODE (~fM > 32K).
NOTl ShITCHIS: CPU 12RK, DCC ExTENDED.

HEFORf SIARI IS IT POSSIBLE TO SET Tht I

READ/wRI1E BUFrrR STAHl, LOC 370(DEF10722011
READ BUFFFR STAR1, LOC 377 (DEFAULT 107020)

402 RANOOM slFK L~CFRClSLR, NOHM MODE.
403 RANDUM SeFK lXcrRelSLR, EXT MUDE.

3. T H F PRO G R A 11 P R r 'q S " pAS S" F 0 J. l [ '"I N G [A C H
COMPLL TI PASS THROUGH THE TEST. RANDO'!
~lFK lX1RCISER PFRFORMS 500U SEEKS
PER "PASS" ~ESSAGE.

4. ""ITCH S[TTINCS.
5"'1= FROM LRROR, GO 10 NEXT TFST.
SW2= INHIBIT TTY OUTPUT,
SW3= PRINT FAIlURf RATl.
S~5= OUTPUI 10 LPT.
S~6-7: UNIT # FOR RECAL DURING SCOPE LOOP
SWij= HlC~LIBRATr nURING SCOPE LOOP.
S",Q: 1 SEC OILAY IN SCOPl LOOP.

II. r R R nR S •
••• Ii l 1'< ,\t, L R R 0 R 1 SOl Tie Tr D IH l PRO G R A H HAL T S •
( .\ l 3) PO I'll S TU T HI L 0 C,\ 1 I 0 CJ r 0 L L U•••I NG 1 HE
I kROR HALT CALL "[HALT". CON~ULT THE COMMENTS
A~LA or IHl OIAG~U5TIC P~CCR~M LlSl~I~G FOR
LL'n~ A~,D pn:';SJlJLE [!,uSI-S OF TH[ f,\ILeJ!;[.•
Pl!5H1N(; CU'iT P,Uf "ILL LI\U"I r•.•L rllC[;,l~" TO
PRhl IHI (.\(3) A~D I ~JlrR A S[()Pl LOUP.
si : S>-I3 10 C ~uSF r..,f,RRUR RA Tt (0-1,)0:;) 10 lit
P K LJ IF o , SIT S" 1 TIJ 1 x rT r ROM IH l Sell P l L 0 0"
\ W p, u r [ r Cl I lJ 1 'i F· , ,I X T 1 I S I •



t \)v 03 • 1'1.\ I N

5.'It)OHYCAI rUNS.
fHIS PRI)GRA~ IS A HODrFYLD VlHSJON OF lH( OGC
'lOVING H[AD DISC DIi\GNOSIIL, H[V 10.11 IS CHA:,GED
IN FOLLO~lNG MANNER:

A. A PllCE or CODL FROM LDC 3uO TO lJ67 Is INSlHTED.

B A fABLl fHOM LUC 7110 TO 7512 Is APplNOfD.
C. fOLI.OwING INSIRUCTIONS ARI PLllMANENT AlT(R~_O:

PAG! /L Jt,F LaC FRaN TO
/l/IO 6 JMP IIIRDSK JHP ILLEG (000310)
7/13 200 JMP £JGNAOll J;-lP ILLfG (000310)
50/'13 3034 LOA 1,,,r3.2 JSR GETDA (OU4325)
511il4 H07 LOA 1,~[I 0.2 JSR GEIDA (004325)
53/17 3776 LOA 1, /.If12. [ JSR GElOA
55/2'. lJ103 LOA I, flf 111.1 JSR GE'TOA
Sd/17 4177 LOA 1,lIfI6.1 JSfl GEIDA
60/26 4321 LOA 1, (If18.1 JSR GEIDA
61j/3.:t 4546 LOA 1,"!:lUFF JSR GETDA
0/1/114 4565 LOA [,"BUFF JSP GrlDA
83123 S(41) JMP .LGPlt! JI1P .LOP! (00Otl34)
R'!/'?I S674 rons I JSIl RESET (00<1321)

D. BCfORf SIART or THf DIAGNOSTIC rOLLOWING HOOIFYCATINOS
ARL PfRFURMrD BY THE PROGRAM:

Non MAl ;-IOOl.
ALL IHl UCLURRlNcr p~Gl~. P~Gf~.~00 AND T~[ CuNTtNTS OF
u r l3U r r (L 0 C ['j» .\In. ~ I I r R r D f ilO I' R l S P r C 1 1'1 E L Y 6 o 3 0 • 72:;0
M; D (; 0 31) TIT Hl C iJ IITUd sur fl r S P L ell vFLY
laC 37Q, 375 A~O 37Q.

e x rr sot.o ~IODl.
ALL IHl UCCURRlNCF or PRGfN, PRGLN+qUD AND THF
CONTE~IS or BUFr (LDC 153) ARf ALTLRlD FROM
R[SPlCT[VfLY 6630,7230 ANO 063u TO THF CONTENTS
or RlSPECrlVElY lor 376, 377 ~ND 376.
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P'PT NU~AEPI 09'-000211

U 12"171
'6/\302
11/2~/72
~7/0~l7l
'.8/2417l
'412el7.
•• /IV/XX
we/XI/rx
12112175
~4123I7e
'7/16/18

CO'TRIGHT fe) OAT' C~"fR" COR'ORATIn~. 1971. 1912. Ig7l. 197.
1975.197e A"~ RIGHTS RfSfR'E~.......•......•....•.•......•........•....•...•.•..........••...

'MnvIN~ ~E'O DISK CO~TPOL nIAG~O~IIC
, •••••• AUTO-kilN .ltlTn lOAD MnOTFIEn 3/7/72
,END OF C'LINDF~ TrST INr~UD~O 0~/?811~
'IP. MS TIMES FOR LOOPS P8/0717l

I. A6STWACT
THIS PROr..A" I~ A ~A.DWARE OIAr.NnSTIC FOR THf
'0.6 ~OVING HE'D OIS' CONTROL~fR 'NO AOAPT~k
~Or.IC. IT IS ASSUMEn THAT THE OISO TERHIN'L
IS FUNCTIONING PROPER~'.

2. REQllIREMENTS
I. NOVA ([XCfPT MICRn) OR ECLIPSf FAHIlT CfNTRA~ PRorf3S
2. ~INI"UH OF 'K RE'O/WRITE MEMO"Y
3. 4,.6 HOVING HEAn ~I5' CONTRO~'.• '.7'.~'8.4'.9O~ '~~7

01 SK ADAPTER
5. I TO • OISK TFR"INAl5e. TE~fTYPE A~O CO~TROL

3. OPERATI~G PRQCEOUPo
I, ,DAD USI~G THF. ~INARY ~OAOE. OR DIAGNOSTIC

OPERATING SY$T~".
2, STA.TING 'OOR[5~fSI

e. R'~OO" SEeK f~CfRCISf~'B~_ STAOT DIAGNOSTIC
3. THf PROG~AH F~INT3 'P<5S' f~LIO.ING CACH

COHP~fTf 'ASS r~R~U~H THE rfaTS: R'NOOM
SfEK E~ERtISER Ptaro~"s Sot! SfEOS
PFR "ASS' HeSS'GE.

• •• WITCH SETTINGS
3.\. ,.uM £~RD~. GO TO NikT TEST:
5.2' I~MI~IT TTY OUTfUT.
S.!. PRI~T ~AILURE ~ATE.
3.~. OUT'UT TO ,PT
3.6.7. UNIT • 'O~ MECAL OU~lN' ICOPE ,OOP
s.e. RfCA,18RATE DURING SCOPf LOOP
5~9. I SfC Of , A' IN SCOPf LOOP

'. ERRORS
HME~ AN ERROR IS OfTfCTED THf PRnGR'M HA~T3.
('C31 POINTS in THr lOCATION POLLowINe THE
ER~OO H'L T CALL "[HAL T". CONSIIL T THf CO"MfNTS
ARCA 0' T~E OI,eNOSTIC FOOGRAM LISTING 'p•
CLUES AND 'OS51~lf C'U~f5 G~ T-E 'AllURE •
PUSHING CONTINUE -ILL CAUSE THE P.~G~A~ TO .
PRINT THE CAC31 ANn ~NTfR A SCOPE LOOP.
SET ~., TO CAUSE TWl ERRQ~ RATf fe-I.~~l TO 8E
PRINTtn. SET ~.I TO frIT FROM THE 3rOPE ,OOP
'NO PROCEEn TO THf NEXT T£3T.
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10004 .H1I~
~1 ~~~~~P

02
~J "~~O"'~66b~
04.~
06
.7
08
P9
to.
II
'2
13
14
15
18
17
\8
I 9
2~
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22 ~~0A5 '.0PII
n
24
2~
26
27
28
29
3.
31
32
~J
3A
35
36
37
3e
Jg
A~

41
A2
A3
••
A5
A6
AT
A8
A9~~
51
'253
54,~
~b
'7
~H
~Q ~Pl~~ ~~~24? TWrl:
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SO"E SCOPE LOOPS wILL .EQUI~E A oErALI8RATE
TO l'ITI1LIZf TM' OIS~ ORIVE 'OLLO~I'G A FAIlURf~
HT swITCM 8 TO I_TRnDilCf THE RErAllP~ATf. TMf
u~IT TO BE HfC1LI001TEO "uST 8f SfT INTO S~ITCHES
15 ANn 7,

T[STS THAT PFRFORH A RECALIBRATE HAVf A 2 ~EC.
OELA. 8UILT INTO THE SCOPE LOOP AS PROTECTION
FOR TME OIS~ DRIVE ElECTRO"Irs~ SFT SWITCH 9
TO INTROOUCE A' 100lTIONAL I SEcnNn nElAV OURING
THf scnPf Lonp~

IN GENFRAL EACH SUCCESSIVE TfST ASSUMES ALL
PREVIOUS TESTS WORK. flYPASSJNG ERRORS
CAN RESULT IN CONFUSING SITUATIONS
IN THE SETUP OF "oqE CO~PLE~ TESTS;

S. OUK PACKS
ONLV USE OIS~ PACKS FORMATTED ST THE OCC OIS~
PACK FOR.ATTER PROGRAM; THE DIAGNOSTIC PROCRAM
WILL WRITE OVER HOST OF THE nls~ SURFACE;
THE FO".AT .~Of 15 ~~T CHECKEO.

0~~~1
~~~~2
~~~.3
0~~~4
~~~~5
~~~~6
~"0~7
0~~1~
~~~II
e0~12
0U\3
0~0\ 4
0~015
00016

~~55b'
rp",,~t:'I
"~~2"P~~.2~.
0~PU.
0P2~H7
~.45H6
~.MH2
~~~~0.
~·0~~~
~.0~0.
0.~~0.
0000••
000"0.

0"0A6
0.~A7
000~~
00051
0~052
0"~53
0~~S4
0••55
0~V.56
000~7
00050
000~1
00082
0•• ft3
0••5'
0.0~5
0~0~6
0.~~7

~.000.
0A0.0~
1'~.0.
IA0••~
00~~.\
0"0.~~
~~0~04~'~.I.
Me~2~
0'00U
0'010.
0.020.
0.0'0.
•• \0 ••~'2~0'
0.400.
01.00.
.2.0 ••
000U7

0••,0
•• P1\
H0012
00e73
~P~74
0""'5
0.~76
0.077~·I··.·101
~'1'2
~~103
~p 1".
"1'5

177775
177173
171167
111751
1711 J7
l77e77
177577
117377
176777
17~777
113777
1~7177
15/777
1~7777

l~nSK:
r.2:
EGGS.

.TUI

lRFT
JH~ ,~~
JHP 20P
JM~ '01\
J.P 2~P
J.~ 'JPOSK
RANSK
2
A~
o
o
o
A

.LOC ~S

EGGS

o
'~A0P
\0A0AB
14A000
\UNTB IT I

kH 141
k H 131 4
K H 121 10
~8111 20
KBI01 A0
K891 laB
KR8 I 20A
kB71 .00
k8el 10A0
KB51 2~0e
KB4I 4B~0
KB31 U~0~
KB" 2B~0P
K81-.TU+1

lRI"
al3'
IB 121
IB \I I
za 1P:
IBQI
1A" ,
Ib7:
ZR6'
1~51
ZbA:
76~:
H?:
1 b' :

171775
177713
177167
177757
177737
177677
177517
177J77
176717
17~777
In777
107717
1~7717
131777

,on ~OT JN~ERT. LOr. •
'CONTAINS nloT ~~INTfR
'OlRT POlNTEo

'TO RANOOH SEEk ExC.

/AUTO RUN SWITCH
,on ICf. CODE
'NOT USEn
,. ~AS~ES THIS RIIN
,0IAGNnSTIC SV~TEM RETURN AOR.
/SWITCH REGISTfR

'00 NOT INSERT. LOe AS
'CONTAINS ~GG5 'OINT~R



~0~~ • "'''1 N I~'~~ ."AIN
'I ~'110 .~o2" RHL? ·1"2 ~.III "'o2.~ RUU 02 .°112 .~p.,,~~~0: ~

03 .°113 V'~",?I~7 U: 7
". ~p 1 t 4 V!PI~"'11 CP: 17
"~ •"115 VlI'I~~37 07 : 37.~~·110 ~0•• 77 C77: 77
"7 .°117 .'~177 C1171 177
"8 ""P" ~O"J77 0771 377
"9 .oPI "0"77 C777: 777
I. ."1'2 •• 1777 C I777: 1777
II ""123 003777 0777. 3777
12 ~.124 ••7177 C77771 7777
13 ~.12~ "17777 C.llI 17777
14 0.'2~ ~37777 C~371 37777
15
16 ."127 .1~'21 BITI I ~10421
17 00130 021.'2 eIT21 0210.2
Ie 00131 a'2U' eIT.1 0.2U'
Ig •• 132 1••21• e!T81 1e.21e
20
21 00133 "52525 C252~1 .52525
22 0013. 12525' C'2521 125252
23 00135 123458 RANDOM. 123456
2. 0"136 12J45~ RELRlN' 123456
~5 0~137 ~~"a•• TEMPI 0
26 0e143 000ae. TIME I e
27 0.141 0'.~•• TIHEll •a 001'2 M8000 KOOBI Doe I.'
29 00143 l.0V.~. OTYPE • • rl~C.lRT, 1·231 I. 15.t3i.1; a ~~1'~ ~00~01 NO~K51 .B.BeI '~~"IHUT e , 14-1. 13-2. 12·3
J1 0~145 ~••A0' TESTUI ft , ." • tiN IT •
32 0.1.6 000"e" UNUHI 0 , I'·I~ • UNIT •

1- 33 e~ 147 0~2~33 COSKI 33
3. 001S~ 000e0~ CHI 0
3~ ~~ISI 00eU~ ~fAOI .0
36 80152 00~0~~ SECT! 0
37 e0153 006eJ~ ~UFFi PRGENO
Je ~0154 18ee3' ~S~ II Isea37
39 U1S~ a"0~3J n~!OI 06.033
'0 eftIS6 17770ft MSK21 17770.
'1 ~ftlS7 a·.~0. !TRCNT I e
42 0ftl6a ~05'22 5TALLI .5TL
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U f.171 ~P?~33 CJ3. 33 10 0P.2'1 ~.5~20 I,SUP' •SETPII 0.\7 2 ~H~30 (36. 36 II ~.252 ~~5~23 !,5TUPI .SETUPI? ~'~2a. .LO( 2.~ 12 ~'2'3 00577' I.FHA: .EHiL I13 ~'200 ~p~2.? ~IOSA' JMP BGNAOR 1010S ~URTS MERF 13 0.2'. 0.56H r,L00 I .LOOPI. 0'2.1 0'~>~' LOOP •• A 14 00255 0.5371 15331 •S33I' •• 202 U~2l' "G~ln~1 HGIN Is 0~2'0 ~.537~ IS73I .57318 U2~3 A~.~O~ (~~. e0 \6 0.257 A~"7 A t. S I .SK17 m.2~4 n0~03 (631 e3 17 ~.26" 0.62~~ ICRLFI (RLf18 m0U~ A.~.7. (1', 70 18 0Anl .A610~ IMfSSI "E5SIP m~2.e e'AI2~ (He I 12C U 0A2e2 ~.52H I.INII .INI
2B ~e2P7 .'AI37 (137 I 137 20 ~~2e3 ~~5771 I.f~t I .EHI21 U2te 11·.157 (157. IH 21 0026< 0A~5~1 1.001 .DORW
72 00211 U2l77 (277' 277 22 ••2e~ 0.5.1~ I~'NI RA~
'J 0'.212 U.31~ 0121 312 23 0.a6 •• 5071 IGFN' .GfN24 00213 0~0311 (3171 317 24 0P267 005131 IRfiO. .REAO2' ~'21A U0402 C.,2. 432 '5 BA27e 0~~1~4 IWOT. .wRITE
H 0'215 U0'2~ (420' 420 26 0~271 00'247 ICHK I .CHE(K27 e0218 1774~. (177<1 1774~0 27 e0272 0e~l47 tOOSI .OOSH28 28 ~0273 0050'2 I.LD' .LUPOa 2g .~274 0OM0~ SVTI~I ~
30 0~217 171ll? IC"sq 177372 3~ 00275 ~003H IT' N' TtNO
3! 0P2a .'•• 73 03' 73 31 ••276 •06126 PO • POtT>132 U221 177H. .H~I ·'.0 32 ••277 200~0 • sw I II
3J U222 .'14Z. ClHAI 1402 33

'I~STU~H U223 .'lea, oeu. J6~0 3- ~~8252 .DUSR SETU~OJ3R3~ e~ 224 02"e~ (2~4"' aH~ 35 ~V.~2~1 .OU3~ HTPI'J5R .y.srT~36 0'225 0' H~. OHI 7.~0~ 36 0A6253 .OUS~ EHA~loJS~ 'Y.EHA37 e'~.51 t:l"~I(•• TU.3 37 0.6254 .OUSR LODP'JSR II.Lon3! U228 \7400' (I74U 17.0.~ 38 e~~1133 .DUSR OSKPo33
3P e.e~e3 CI.e'''B5 3g ~r6203 .DUSR fHL ToHR .1.fHI4. .0 e~8273 .OU3~ LOOPOoJSR 't.LO41 U227 epe413 OEV(" nEvc 41
'2 U2H e~8201 HGINI "USAGE .2 00020 I "ESSAGE'JSR 'IMES'43 0'23\ P'64'1 .SG0 •3 0~628 • PCRLF.JSR .t(IILF•• 0"232 eOH17 HiLT •• 0~624~ WA!T.J5R 'I.Win45 .023l ~'~227 JSo 'DfVC. .5 ·0524\ SSF.EK'JSR '1.55E'4e 0~2H e2"'71 LOi ",03 46 ~0624? ~ECL.·JSR '1,H( ~47 ~~.35 l"e41' SUA. e.l,s7~ 47 Ii'IPl6:?4~ ~ECL' oJSR 'I.RCI
4e e·ne "22~~ J_" '1573 4R 0~62" RECL?oJSR .• r, He:2
'9 ~'237 H2255 JMP '1533 49 ~."24' Rf(L3·JSR 'I.R(3~. ••62'6 ITR.hJS • '1.lwl

51 V.06247 G'OS'·JS~ 'I.AOS.
52 0~62~7 5En'JS~ .,.~
~3 P~526' I~IT'JS" ,y. TNT
54 ~.625" GE_O'!tJSH , r Gf t~

5~ "~'07 RlAO':lJSIi ,TRfAf"I
56 ~~627". 1oIh' r T f IIj SR IIIWWT
~7 ".~271 r •.•.fcl(.J!:)R ~lCN~
~8 ~.5n? r.O~t-l(aJ5R 'IOUS
~9 V'Plb2t)' I"IUp .••.:lJs>.( liT .00
6.
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OVOl .MAIN

000300 .LOC 500
Q0300 100U01 C.l~lH: 10001.11
J0301 00 2u 1!~ /l.DDRl: 261/1 ;ADDR[SS
00302 00-2032 IIDDR2: 2632 ; 1\ D [) R [S S

00303 152520 ND 1 : ~U8ZL 2,2 ; NUf~ tl, l;'~STP.

\10304 152020 N02: ~l.H31R 2,2 . " r,
\10305 030300 X 01 : LOA 2,300 ;[XT "
~030b 152'1 '.1 0 X02: :JUB 2,2 ; " II

000310 .LOC 31C
(.10310 063U77 ILL[G; HALT ;Il.L.LGAL START !\f)DRESS~
1)0311 000310 JMP • - 1

()OO320 .LOC 32C
1.10320 000000 WK: 0 ; L I r"K
Q0321 054320 R r S El : s r A 3, \'J K
00322 062677 10 f< Sl
00323 016701 DlLP 3, 1 iSET Mer1 I' X T fL/\G.
u 0 32 {J 002320 JHP @,iK ;RLTURN

000325 .LOC 325
.1;)325 05'1320 .CETDA: 011\ 3, \~K ;S10RF. l I:,K
00320 03'1153 LDI\ 3,1').5 ; Gr. T oLWfTR C" -r ~ r- T'

"J I s-:. r'( I •

00327 02SQOO LOA 1, 0, :5 ; G r T 1 • \~ () R D OF D ,\T ;,.B U f: r E I~ •

iJ0330 002320 Jt1P ., \~K ; r~ E.T U rU-J

00031'1 .Lor 374
o 0 31'~ 007220 N~~Rlr[: 7220 ; N(I f< ••1 RfAfJ/liRITE 6UFFfR STA~T, > 7220
00375 007020 NI-H..i\D: 7620 " RfAD " " " > 7220+':;
v0376 107220 XWRllf: 107220 ;EXT HlAO/\oJRITf: BUFF[R, > 7220
00377 107tl20 Xf~lAD: 107620 ; " R r. 1\ D " !1 > i220+40U

oOQOO v 00 Lj 0 'I JtW SAil 0 0 iDIAGNOSIIC .•. NORI-! 1'10 [) E •
00401 OOOllO7 JMP SMlO 1 ; DJ ;\GNOS I H - lXT ~,0 DE.
\J o:~0 2 00;)412 JMP S ,.\'!! () 2 r srr « L XC[ RC I Sf:i~ - rWi<M ~10DE_•

vOQ03 000415 JMP S;\403 ; S[ EK lXC[RCL:3U< - EXT ;·10 [) E •

v I,) 4 0 IJ OO'~431 SA/JOO: JSR NORM ; S t: T INSIR FOil f\J 0 f~ 11 MOD[.
') il 05 030 LI61 lDI\ 2 I 5G~JADR

..•0 II 0 b 050£1')0 ~II\ 2,RrrURN
00407 (/00437 JMP COMH iST:\RT PROC.

V 0 (110 v 0 IILIlli S A 1101 : JSR [ X I ;S[1 UJS 11< r o« [XI ~1U D [ •
GOLll! 030455 LDA 2, BGNA Df<
U 0 I! 12 0504<":".2 s 1/\ 2,RrrurH~
v 0'113 OOOil33 Ji'1P COM/-1 iSTART PROC.
v 0 II 1!I 004/121 S A 1102: JSR NORr-l ; S [ T INSH<. fOR NORr1 I-l0()[ •

vOlllS 030iFy2 LOA 2,lRDSK
vOQ1b <,,504'10 :';11\ 2,RfTlJRr"
vO!!17 00 I) 4.:' 7 Jr-:p COMM iSIART PRQG
I,} 0 !12 0 00 '14 o 'I S A 1103 : J S r~ LXI ;S[T I ~JS r ri F 11 f( LX T ;"10 [) [ •

OOlJ21 03 o4 IIu LOA 2,lROSK
()O.:J22 05 o 4/12 S I ,\ 2, R[ TUR~~
v01l23 000423 J ~lP CO~'lM ;SIM?T PRQC.



r 0002 .MAIN
V 0 Q2'1 030301 LXT: LDA 2,,\DDi~1 ; S [ T PI:) 11< F fJ tl l- :< T .'.' C· f) [ •

I)O{~25 02030S LD,<\ 0, X D 1
;;;OLI20 olllot)O ~T'\ 0, o ,2
OOLJ27 030302 LDA 2,,'.O[)R2
QOW30 02 f}31)0 LD,\ 0,XD2
\)Oll31 041uOO Sill u,o,2
00432 02037tJ LDA O,XHRITC
vOQ33 024377 LDII J,Xi~Lr\D
V 0 l1 3/~ 001400 J i-1 P 0/3 ;RI.TURN

OO'-l35 03031)1 NORM: LD,h 2,i\DDRl ; fWUTTNF TO SET INSTR F' [J R
(.;OIL)b 020303 LD,\ urN!)l ; f\JO K M MODE.
U01l37 041U00 01'\ 0,0,2
OOllQO 030302 LDi\ 2,/\DDP.2
u0441 02030'\ LD,\ o I ~W2
v04ll2 CLHO')O ~IA U,(),2
"Ol.l43 020374 LO,-\ o , r-~"l f< I 1F.
vOl.lq{J 02!13 75 LDi\ 1, "J I-n_ i\ D
00 ll'15 0014(10 JMF' 0,3 ;RL111HN.

vOllGb 030417 com1 : LOll 2,TABST ;CODE. TO SET NOIH1/tX1 BuFFER
OOLl47 035000 LOA 3,0,2 iADDRESSES HI PHOG.
vall50 175005 t~OV 3,3,SNR ;wRI1[ [jU F r [i? S •
(JOLl5! 000 LlI) II JMP CLH12
OOllS2 041400 STA 0,0,3
v01l53 151l!00 tNC 2,2
i/04Sll 000773 J ~<lP C Oi'liv! + 1

vOQS5 1511100 LOt-12: INC 2,2 ; f(l 1\ D eur rt.xs ,
vO(~5o 035uOO LDA 3,0,2
VOLl57 175 u 1)5 MOV 3,3,SNR
v0460 000403 Jt~P lOi"3
OOLli;>1 Oll5400 STII 1, C, 3
1i0{~62 000773 JHP C01-12

vOl-lb3 00241) 1 LOM3: J ~lP (liRE fUR t~ iFINIS - JMP TO OPG/SE[K.

004611 OOOUO~) RF1URN: 0
\10465 007110 T,\BSI: 7110
OOllbb 000230 BCNflDH: 230
vOLJ67 00450b 1 f~DSK: 4506



~~.Q ."'il'" :"'~1~ .",;'IN.\ 1A"''''5;l1~ •L OC ~P0
"\'2 '2 ~.~~~"~~25? AI: ~ETUP ICHEr~ snO ~U5 Ll~E.~o.~.~ "'~:?A.q J'p '. +1 • J o.~a v~J7~p SO(PDl • ISKIP If LI Nf HIGH•• ~~~'I "~2~. OIOSA 04 \105?7 ~~62~:\ EHAlT lOS~. HB HLO GRO"NnE~ •.~~'~~2 0'~261 SHRT, INIT 100 IT NOW. '5 .'~J~ ~~6254 LOOP.~ '6'7 ~'5'J e1~1" U, LO' CJI,NO~J(~ IUNIT • ~PECIFlfO ~7 005)\ "'62S? 12: ~ETuP ICHUK SfL' RU~ LINE06 0.5 •• I~ 12~2 "'OYH e,e.slC 08 v.~5~2 2~J5 ••' SKPHl p, ISKIP If LINE Hlr.H.p •• 5'5 Ha?'2 REeLP IYES. RECAll A~AT f JT 09 MS'J .'~253 [HALT ID~~P HAS 5ELH (;ROllNnEI")Iii~.~.~~·2~77 ICRST 10 ~.5J4 ~'6B4 LOOP1\
II12 H5H 02~1" LOA '."05KS IU"IT I SPECIfiED 12 .'555 ~'6252 A31 SeTUP ICHEC~ DISK PACK 611SY13 0'51~ e2 4' 5J LOA t • I( 8 t c IJ 0"536 063535 SKPAl 05KP ISKIP If BUSY •I' iI'511 123.0. A",O t,~,!Z"
I' .'S~7 0.6253 EHALT ,"01' 811SY II STUCK ON" e ~ 512 ~~e20 HCLI IH5 RfCALlBRATE IT 15 0~54a ~~5B4 LOOP

i e ee~ 13 H2e17 IQRST 1617 17 ?,.5JI 0~a25? UI SETUP ICHECK OT SM PACK O~NfIe e~5 \4 0alH LOA ~,N05KS IUNIT 2 SPECIFIED 18 ~'542 ~~:p~~ ~'PQI ~SKP ISKIP IF OONf AIP 0A" 5 02'~5' LOA 1, II: e t J 19 ~'SO £'~6~~3 [HALT , "OF' DONEt1 STUCK ON'0 H51e 123'0. A~O lJ~,SZq 2~ 0'544 ~~O254 LOOP
2\ e ~ 517 ete24. RECL2 ,yfS. REC!LIBRATE IT ~ tU usa 0e2677 IORST 2? ~;1,!i"~ wl"'~ ~ 52 A5 I SETUP IC~ECK 1/0 OqA LINES23 ~3 ~~~"6 ~l1"~t\~ D t.l. ~,~ lOIA TO on ICE 024 U,?! ~20\H L.OA ~."'OSKS IU"IT ~ 'PECIFIEO 2' rc;'J~1 1~ l ,"'~.4 '"',G'J fl.0.52R

" 0'522 02H5~ L.DA 1, K 8 ~2 ~5 ~~~:;~. ~~ti;:~:5 ," AL T leROl/hOED DATA L.T~E('126 e'52J I:J 40. A~O 1, II,~zp ?fj !/~~~.1 "H254 LOOP27 0'52. 0'620 P[ C•. 3 J y~ s , REC<LI!."lf IT l7
U ~"~!;",~2 \H~tl;~2 &61 ~nup ICHlCK CA RE~lsn~ FOR
?9 ~~~~~. n" I4J3 018 e,OSMP IHRIlS .fHK -Rf.S(T"
3r. ev5~'; ld~~' HOV ~,,,,SIR 'POS!.~'1U' F AlLUR~ 0' "HS(T"
~I i!1I~,~~~~e~53 EHALT InR , IH~ RECISHR.
32 ~'5'>6 ~~52~~ LOOP
n
34 ~0~~7 l~€jo?:\2 17 I St'TU~ ICHEel1 OlS~ AOORt IS ~EG.
35 0~30~ :.Hi::!AjJ OIC e.OSkP "CR ZEROS fOLLO~I"~ TOR:;T
3e U561 l~l.o(j" MQV It,e.SIR I~"ILl"G R"GIHER rc C~
37 ~~~tI2 rt~2~~ EHALT IPOS';!BLE F liLURE OF t.rlES[T"
JB 0058~ 0~62~. LOO~ ,a~ "~!SET S' •
30
'0 0~5e. 0ce2" HI HTUP ITRy TO LOAD CA WITH
AI 00~r.~ 1t:~~C~ 'DC ~.0 IALL D"E5.2 ~~,5~5 0~;;l,~' DJ8 ",OjKP ILO~O CA REi,Y !iTeR
AS iH'5li' 06~.33 DIB I,OHP IRE.O IT B\tKA. a0570 121.34 !UHZ" l,e,SlR IC~'E~K 'OP ClArno",
'5 00571 0"'62~3 EHAL T IItOPO.tTtn". Cl Rf.Gt~TERf
'6 00572 ~'625J LOOP "NO O.rA PJ.TH THSlII ~UX:'S.



I~~ II .""1", 1~011 .""IN~I °1 ,Tt-It FOLlOWI~G TEST Q~PLACFS T'STS A'4 In '2902 ~p~n "Ol~1 A9 I Sl TUP 'SH IF no~ I OAO~ "2 ITE~T Of SI~r.LE ~IT I OAD~ INTO CA (D~~ 0,O~ICP)OJ ~~~,.1r-2~')~ .or O.A ,0ISK AonRF~S REr.ISTF~ OJ 'AT ~~ALT: Ar. wlLL'COno ACI W J LI. aFLlf''1.4 •• ~75 .~2~JJ DOA PI,OSI(P 'LnA~ CA REIi. '4 0P16"~ 1'2'2" SUA!L ~.~ 'S".! ~IT 1s.~"~5'6 '~04JJ Ole 1, ~SM:P IRE.n ~IS' >nOR Rt::G. .~~.641 ~'"IJ7 ~TA ',TEMPM M577 12~~~4 ·OV t,t,SZR liT SH~UlO STILL BF ALL .'5 '6 ~"642 ~"62~1 A 14.?9: HluPI' "~61i111d ."62~J EH'LT .7 0"64J d?~IJ7 L O' •• TEMP18 006'1 ~'5254 LOOP '8 eM" .1~2"JJ OOA '.OSKP_9 ~9 0M'~ H654JJ niB I, O~KP IGn SINr.Lf AIT A'CK\0 •• 6'2 006252 'HI SETup ISEE IF noc LOAOS THE I~ H.6'6 In'14 ~u8. 1.0, SZR ISKP'NOT ERRORII ~.6'3 1.2'2' AOC .." ICA REr.I~I'~ II M~6'7 ~.~1~~ EHAL T12 ~'~.4 ~6J~JJ oce a ,OS~P 'l~'O nlSK >OOR REG 12 ~M5" ,'.02H lOOP 'ITERATE SINGLE 81T13 ~~8"5 d650J OIA , , n~Kp '~[.n C' R'GISTEA 13 0~5~1 ~2P!J7 LOA '.TEMP14 0M~6 125~~4 ·CV I.I.SIR 'CA UGISHR SHauL II 14 B05~2 1·1124 HOVlL m.0.SZR ,SKP'OON[ \6 8TBI~ '05" ~'62" EHALT 'RE~AIN All ZERO 15 ~0653 ~~~75~ JMP Al4.29-1 '00 ONE MOREIe e~61~ U6254 LOOP 1517 17 /THE FOLLOWING TEST REPLACES TESTS £S2 Tn A4~\8 13511 e'6?~2 All I !ETUP ,SH 1r T'~E nlsK .nouss 18 lTESY OF SI~GLE ~ ~IT LOADS INTO THE C> (006 g.OSKP)19 e'812 I~H~~ Ai)!: e •• 'UG!STER ~XISTS 19 005~4 1~212~ 'OelL ~,~ 'START '177776U e0513 r63~J3 DOC '.OSKP ILOAn IT WITH 'LL I ,~ 10 0~5~5 ~'~13' STA '.TEMP21 n6t4 065'l3 Ole t.0 SK P 'REAO IT 8'CK 21 ~~~~c~~62~2 AJ~.451 SlTUP22 U515 12241' Su8_ I.~.SZR ,e":::U .nlST£R ANn 22 ~M~l ~2~ 1J7 lO.\ e.TEMP23 00616 ~'6253 EH'lT 'OA" PAT_S T"~G~IGH 23 0~~~~ ~ti~~~, 008 e.nSKp lOUT STNG!.f NO 8IT24 00517 0'62~4 LOOP ,T~IE ~ux 'S 24 ~36~1 05j433 OIA I.OSKP25 2~ 0r·b52 12241' SUR. 1.~.SIR 'OUT'IN? Sr.?26 U620 0M252 '1'1 SfTup ,sEE tr IORST WILL 26 0nfi~~ C~ti253 EliALT27 U521 1~2'~' AOC ~.' ,eLEAR THE CA A~r.1~TPR 21 iHH;;;~ v.~6254 LOOP IITERATE SINGLE ~O 6fT2e ep622 l~HJJ 008 t.OSKP 'In\o IT w!T~ ilL I'S ~~0B~55 ~al31 LO' "TEMPa M05D ~62~17 IURST ICLEA~ IT TO lE~OS (~ESEf) ~~Cv,65e I~ 114? Movnl 0,e,sZC 'CRY" I~ nON! 16JI e~624 e6~41J OIA 1.0SKP IREAO IT eAC' J~ ~~~~7 IIA~'~~ JMP AJ0.4~'1 roo NExt enJI U62' 12'''~4 ~OV loI.SZR
32 U626 2062'3 EHAlT

I 33 U627 ~~6254 LOOP
H
3' IBeSA 0"6252 A 131 SETuP 'SEE I~ IORST WIll
35 U631 1~2U' Aoe ~.e 'CLEAR OIS' AOnRF!S
H U632 063133 DOC '.OSKP ,RfGUH". lO>~ 'Ll i 'S
38 U5n 16U77 10RST 'CLEAR rn ZE"OS
3; U634 e664J3 Ole I.OSKP ,RE.n AAe.
41 01535 12~BP,4 "OV I,I,SZR ,(SI.52.S4.S8.AAf ClfAREO
41 0R636 IA625J EMAlT ,VIA -RESET· THRU "Usn 3")
42 U6]' 1'8254 LOOP
43

r



(

1~013 • JIll , IN I'~ \ • •H"'l~
.\ ITHE FOLLowING If ST ~EPL'CES TFST5 ••• Tn ,. I .\
'2 IH5T OF SI'"LF RlT LO'DS INTO OSK .nR~ CDOC B.OSKP) "2 .'7'. 1'241r'\I' iHI SUR ~.. ICHEn Ci REGIQfR. iLL'3 lIT f_'LTI iC. ",ILL-GOna iCI -"ILL·p,.ln "3 .0721 .'625. ISR '15ET IPnSSIRLE PITTfRNS

" ~'67' \'2'2' SUR ZL " " 15 TlR T BIT \ ~ •• ~.722 ~62.33 DOR p!,nSKP' I L n,n rt., ~.e 7! ~"I37 STl 91,TEJotP .5 .·,23 ~6543~ OIB 1,nSl(fo' IREIn IT B,C~.~o e 672 '.OB2 "5.51 I HTuP •• .~724 I ?241' 3l1R" 1.0.SlR JAC~.GnOn
.7 lH73 eUD7 LOi '. TE"P .7 •• 7?5 ~'62~~ E,UL T ,AC1-BAD
.e Me" ~e3'J3 DOC r.osop "8 ~0"6 00825. Lonp 100 IT ONLY ONCE F(\R fHH PH.~P.,87, ~H03 OIC I.OSKP rcr r SINGLf BIT 8HK Ag •• 7?7 I'I'~' INr. ","',SlR INfxT PATTERN
U 0r.876 122'1' 'UA. 1,0,5lR ,SKP-NnT ERROR I. .'7~. "~771 JHP >1
II 0.8 rr 008253 f~iLT II
12 0'7'~ 0n2S' LOOP liTERATE SINGLf ~IT 12 ~.731 ~M25' 4191 JSR '!SET ICHECK 015. AOORns REe!SHR
I J p·onl 02.137 LOi PI,TEMP 13 00732 .8l"n ooc 'rI, 0 51< '" fALL POSSIRLf PHTfRNS
I' 0~r02 1'112' "OnL F!,e,SI~ ISKP·OONE 16 BIB U 0.733 ~66433 DIC I • DS~ P IL040/RE,O BH~
I' 0" r'3 ~,~r6e J~P A.6.61_1 100 ONE "ORE I' ~~7H 122'1' SUB. l.e,SIR 14ce·GOOo
16 16 0~73~ 0~62~3 EHALT IHI·BAD
17 IT"E FOLLOWING TEST REPLACES TESTS A62 TO 177 17 0.738 ~0625' LOOP
IS IHST OF SI~GLf e AIT LOADS INTO THE OSK AnR S 'fOOC 0.0SKP) 18 e~737 1~1'0' INC '.e,SZR INEXT PATT(RN
I; e07U 10212" iOClL. O. , IHART ·177776 I g 0A740 0"~171 JMP ._7
U U7., 0'0137 ni e.TE"p 2e
21 U7.6 0ee2'~ A62.771 HTu' 21 0~7'1 C.62S? AUOI SETUP "PECIAL TEST ~OR e2g\22 8P7P7 e2~137 LOi r.TE~p 22 0~T42 1·24~? SUB ~.e I It PHKS. SET RIGHT,"OST
23 BeY Ie eeH33 DOC e,OSKP lOUT SINGL~ NO BIT 23 0~743 ~3~121 LOA 2,BITI I BIT I~ ~HH PHK " ITH
2' ee7 II Be03 Olr. I. OSK P 2. 03744 ~7~0~3 OO~ 2,OSKP I l 3UCCUSIV~ L OAOS. THEN
2' U7I2 122 '1' sue. 1.0. sa lauT·IN? S •• 2~ ~~74~ ~72~33 OO~ 2,OSo. ILOAC ZERO. ".iRGI'lL
H e~7 13 U62~3 fHALT 2r. 00748 ~12~3~ 008 2.0S'P IPAOS wILL HOLD THE ·t·:
27 0.7 I' 0,eB. LOOP lITERATE Sl~Glr NO SIT 27 0.7H 0t!2~3~ OM ~'O"Pa ~ A7 I' Ball7 L.Di ',TEMP 2e e~75~ 0e~433 Ol~ I. DSK P lTESTING CA REG I STfA
a e~ 7 t 8 tr.lt~2 "OVQl '.f.!ZC IC~T·e IS CO~E 18 2; "~1~! 12~"~' ~ov t ., ,:5 ZR IAce·GOJO

C 3e U71' IIU785 JMP ,e2.77-1 100 NEXT BIT 30 0~732 0~6253 E'UL T I~CI'6iO
3\ 31 e~,,~0002~4 LOOP
32 IBIT. AIT ~081T 8IT "AME

L 33 115 00~0~1 171776 sct
H I I' 0UU2 177775 ~C2
30 113 Ue0~A 177773 5C'

L: 38 IU UUI0 177H7 sce
37 III ~0.e2e 1777~1 5\
3e 1\ e un.a 171737 S2

L: 3; I Q ~eel~0 I77P7 ~.
A8 Ie ee~U0 177577 56
'1 " n~.ee 177317 -01

~ A2 18 uleu 170777 H02
~3 I ~ eea.B In177 "0'
44 I' .04e~B 173777 Hoe

'- .~ 13 "UU0 Ib1717 "016
'6 12 020BH I ~1717 FO~H'T
'7 II e •• zr~ 137717 01

"- AS 10 lue.0 .77777 O~
A;



I~~ I~ .~•.p.• !Plrl~ .tot'IN01 "I
'l 0"~4 ·~O?~? A81: SETUP ISPEr.IA~ Tf ST FOP A201 '2 '1~3. v"6'~? AR5: H IUP ISPfr.lA~ TEST Fe· A201'3 e~'~5 1.2'?P SUB ~.~ I t c PACKS. SET P05ITInN 2 OJ ."31 I'~'~' 5u~ '.. IIC P'CK~. HT POSITlnN 2". a·"o ~H\J' LOA 2.6112 I (PI" 0) I" EACH PAO WITH •• ~1"32 ~ 3~ 1 .\Y" I llA 2.RIl2 I (P I" 0) OF FACH PACK W!fH"5 e~7~7 .72·33 DCA t',('ISI(P 13 sucr e s s rvr lO'D~, T~~N '5 ~1~33 ~73"JJ OOC ?,D5K~ 13 SIlcr,ESSIv~ l O'D~, THEN"0 e>"M ~72"J3 00" 2.~S'P ILOAO ZEROS. .ARGI"AL. "0 ~i~34 073-.13 ~OC :?,f"lSI<P IL.n.o 7ERUS. MAQr;puL~7 '.7~1 ~7<·33 nOB 2,nslCp I.ACKS .IL~ ~OLO A 'I" '7 ~1"~5 .73·:13 oar. 2.0S'P 'PAC'S .ILL PEIAl" • "t ..•·•
'ft 0V~2 0~,HB OCR VO,t.5I(P ~6 ~1.36 J~3'J~ DOC •• OSKP.g 0.7~3 H5'J3 OIB I. OSK P IT~STING CA REGISHR 09 01.37 "~5'33 DIC I. OSK P /TESTING OISK AonR RfG~10 r~H' 122'1' Su~. 1, Id, S 7H IAC0'GOOO I~ 01040 1224 I. SUR. t d', SlR , .u::e·cncnII 0"165 0H253 EHA\.T IlCl"~HO 11 ~ 1"'1 I ~6 '-53 EH'LT IACI'O,O12 ~.,eo "'625' LOOP 12 010' 2 ~.b'-~' Lonp13 13Ii a'7M 0'0252 U21 SETuP ISPEC!AL. TEST FO~ A2Ql 14 01~43 0.625? '~~I SETUP I~PECIAL. TEST FOR 8291I' 0"". 102'r" SU~ ••• IIC PACKS. SET PO~ITION • 15 ~ I~44 1"24J. SUR ••• IIC PACY,S. sn POSITION •10 eO"1 ~H.DI lO' 2.8IT. , (P IN 2) IN fAr.M PACO WITH 16 6\0t5 ~3.131 LOA 2.BIT. I(PIN 2) OF EACH PAC' WITH17 a.772 ~7H33 OOR 2.0S"P Il SUCCESHH LOAO~. THEN 17 ~10'6 073>33 DOC 2.nSK. Il SUCCESSIVf LOAO~. THEN
i e 0~77 3 0720,J3 OOB 2.05 •• 'LnAO lE~OS • ~UPGt""AL 16 01DH ~73~J3 DOC 2.DS'P ILOAD lEROS. MAPGI"'~Ig U". ~120J3 OOA 2.0S'P lPACr.s wILL. HOl.O A M,II. 19 ~1~50 073033 DOC 2.DSKP IPACKS wILL RfTAI~ A " 111 ~
U .077' 0~2ZJ3 008 e.DS". 20 01~51 M!.33 DOC 0.05~P21 ~""o 0e5'33 OIR I. DSK P ,TESTING 0 PfGISHR 2\ 01052 06t~J3 DIC I.OSKP lTESTING DISK 'OOR Pro'.
22 0.777 122'1' SUA. 1.0. S ZR ,Ace·GOOO 22 01053 122(1~ SU~. I.D.HR ,.C0·GOOO2J 010.0 .0b2~3 EHALT ,ACI_BAO 23 ~I~~' ~~0253 OHA\.T ,.CI·8'0
H 010'1 0~,02" ~OOP ~.eID~' 0~~25' LOOP25 25
2! BI~~2 2~e2~2 &831 SETUP ISPEC IAL TEST ~OP 8291 26 DIB'~ ~'O2~2 '87 : SETUP 'SPECIAL TEST ~OR 821127 BIt.3 1'2'~~ SuB ~.~ IIC ~ACKS. SET P051T10N 8 27 ~1057 11240~ sue 0.~ IIC PACKS. SET ponnON 828 o \eo. ~3e132 L.O' 2.e!T8 I [P I" 121 IN !ACH PACK .lITH 28 010G0 Z3~D2 lOt 2.BIT8 I (PIN 121 OF fACH PACK WITM,g 01,., 072r,33 OOB 2.0S<p 13 SUCCE5SIH LOiC'S. THfN '.9 010~1 ~73~33 DOC 2.0SKP 13 S"CCESSIV~ l0'05, THEN30 010~0 e720n COB 2.0S<P ILO'O nROS. MARGINAL. 30 el~~2 073~.13 DOC 2.0SKP ILOA~ A~L. ZE~05 • M~RGIIU~31 elt~7 072eJ3 Doe 2.0SKP IPI.CK3 WILL HOLD A Ill" 31 01eOJ 073033 oac 2.05KP IPAC.~ Wl~L REI AIN A •• t II ~

32 e i e i e 052033 DOA '.OS'P 32 OlM4 ~eJ0J3 DOC •• OSKP
L 33 Atell H5'33 OIA 1.0 S' P IHSTING CA REGISTfR JJ ~\085 050(33 OIC I.OSKP IT~STlNG DISK AOOR HG~

H B I0 I2 122'1' SuB_ 1.0. SIR ,Ha'GOOD J( ZI~66 12241~ sua_ l.e.HR IAce'GOOD
35 et 013 0e0253 fH'LT IH1·BAO 3' 0IA~; 20e253 EHALT IACI·a.o

L 3e eUI' 0~0254 LOCP 30 010'~ ~ZB25' LOOP37 ~7
H ue" 108252 •••• SETuP ISpeCIAL TEH FOR 8291 ~8 01011 0~014~ ell LOA ~.~008 IC~EC~ rCR !l,UOA~

L Jg eUI! Ir2U~ SUB 0.0 I:C PACKS. SET POSITION I 3g 01072 0'~'03 SU ~.'H.\ 10EvICf SELECT 8y
'0 e\lll1 B3~ 127 LOA 2.BITI I [P I~ 5) OF fACH PAC. WITH '0 01073 A241J3 LOA I.C2525 IDISK PAC~ CONTROL
'1 Biela 0'J~33 DOC 2.0S'? 13 5I1CCESSIV~ LOADS. T~EN AI 01014 006251 SETpl IP~RrORM "DOA" Tn fYFRYl... '2 01HI 07JOJJ OOC 2.0S'P ILOAa HRO~. MARGINA~ 42 01015 0e6"0~ e I.11 OOB 1.0 10TH~R DEVICE "DO!tFSS
0 01 en 07 J~l3 DOC 2.0S'P 'PAC'S _IL.L ~OLO • "1 ,,~ '3 010H 06103 OIB ~.OS.P IAND CHECK O~KP
U al023 0eJ~33 DOC 0,DS~P •• ~1077 122'15 suA_ 1,IiI.SNR lEACH TIME TO HE
'5 0te2' 00e4J3 OIC t .051( p InSTING ~ISK AOOR Rf G ~ A~ ~11~0 ~.e253 EHALT lIT REeOGNI ZED TME "'008"'.
'6 e 10 2 5 122'1' SuR. t ,P!I, S lR ,.ce·GOOO '6 011"1 ~~~254 LOOP
'7 0un ,.00,53 E·'LT J AC 1 -8 AD 47 01102 010773 R 1. 2 r IS1 e 1.1 ICOOf FRn", HfRf nN I~48 0UH 00625' ~ OOP .a 01103 t?0772 LOA t',Bl.1 IFOR INCREHE'Tl'G TO

'9 0\ 1.4 Z3.116 LD' r.t.rr INEXT DEVICE 'OO~E~S
50 01105 143'e5 ANn 2,(It,SNR
S I 01 1'6 0'0405 JM. R2
~2 01 1.7 ~30147 LOA ?COSK
~J ~I 110 1'~41~ SUA~ 2,R.SNR
S' 01111 ;.-\~~77t JMP R I. 2
5~ OIl 12 ~'~762 JMP RI.I-I

('



(

"'17 .~AI~ '0AI~ .,-uP'"
.1 "Io. "q I ~ ~'025' e 21 ~nUp 'HE I~ (51 PULS~ WILL SET ','2 "' 1 s e

1;".00b 2~' ~~: ~ETUP 'T~Y T~ SET 'SH' IN~ e'p~ 0111 • ~~.'63 LO' ',CI ••• r II OP I:itlSY". STA~T A ~3 ~ 1 I"' i~?~~6:'. LOA "',t1P0" htTP" A (Pl PUI.SF•• A 1115 ~~II~~ OOiS ~,OSI(P ISU' AA ·,17_ V'6\:lJ:'\ nO!? fd,D~r<P'5 ~ I 11 b "6~AJJ 5I(PB~ ~SI(P 'S"1P IF ·OP BIISylI - I .~~ 1171 Y'24"b~ LOA t , I( ~5 'CHECK -np lOP"08 ~ I 11 7 •• 0263 EHI. T ,CHtC< "np STAHlT", '~P BUSY", '. 01172 0K.'~~ 01' ',nSKP 'HT LINE TO "START"07 ~ I 12 i\ • '8273 Loopn ,·SELB" DC CATf, ., "117 J 12~'1~ ..•.""n •• 1.0,S~~
'S '8 .1 ". ".b2b~ EHLT.~.1121 PI,e2~? ~ 31 ~ETuP 'Sf E IF (C 1 PULSE WILL CLEA~ A9 ~ 1175 006273 L.OOpn
I a ~ 112 2 .U.63 L.D' .,C1.e. , ,,[)~ B lJ S V ~ • SU~T • SfE<, 10
II ~ 112J 081 D3 OOAS e,OSl(p , THFN CL.EAR 11 01170 ~08252 ~91 SETUP 'C"UK UNn 5HHTTON
12 01124 08en3 NIOC D~'P 12 01177 ~20~63 L.OA a , ClAae 'STA~T VNIT • 5EHINr.
13 0112 ~ 083'33 H~8I OSKP , CHECK "C:U~·.R· I~ 01200 081333 OOAP 0,OSKP ,,"0 HR!FY THAT ••0
14 et 128 0.8283 f HL T 14 ~12P1 .7~4J3 CIA 2,OS'P ,OTrlfR UNIT H~'~,

" e 1127 e~e2'3 LOOPO 1 s 012'2 P.20~8A LO~ P,K6' "C2_'TATU~ "URING ~EE'
Ie 16 012~J 02A223 LOA I,CJ~~A 'lCl,aAO SEEKING STlTVS11 111311 e'8B~ eAl SETuP 'S~E IF IORST WIU CLEAR 17 ~12~. IA140~ AND 1,1 IlC9'GOOD

" BlI3l erU&3 LOA e.cleu r ·0,. 8USY·", SlUT A SEEK, IS 012~' 122A" ~ue. I.I,SIR 'CHECK UNIT • DECODER
U 0113:l e e 1133 OOU e,DS" , T~fN CLEAR IT I P 012~6 ~'82~3 EHLTa 01133 ee2e77 10RST '0 012H 0~e27J LODPD
~ I 11\34 UlS33 !"81 DSK. ,eMHK "III'E~ET·. ·ClE'It" 21
22 6! 13!l U8263 fl<L T 22 01210 RM~'2 &IU HTU~ 'CHHK U~ IT HLECTTON
23 01138 H8273 LOCPO n 01211 ~a@H LO.A e,KeI I5TART UNIT I 'E~KING
2. .4 e! 212 e8J'33 ODe I,DSK' lAWO HRln TMAT NO~,e 1137 H82'2 ~ S. HTup ,CHECK TO INSUU THAT 2' 0\ 21 J 020@63 L.OA e,cuu 'OTH~R UNIT sn.s,
ie 11141 H"~3 OIA 1.03' P ,ALL. SU.ING 'F'S ARE 2e 0121. eel3J3 DO'P e,os •• 'AC2cIT'TuS nU~IN' S~EK
H e 1\41 eH~23 lOA ~, oeee ,CLHRfO 3Y IORST H 012" H~03 OIA 2,OSKP 'ACI_8AO S~~KIN. STlTUS
fa el142 I·/H. •• 0 fI,l,SI~ 'ACI-SAO ~EfKING, 28 01216 0H223 LOA I,osn ,.c,-cooe
u e 1\ 43 erSB3 fHAL.T 'STATU~ 'RO" OIA, 2g 01217 02~~e~ LOA e,Kse 'CHfC~ UNIT ~ "~COOE ••
3e IIH4 eu~,. LOOP 'CHEr< Q'TA T~RU ~II' 30 0122e IA7Hm .NO 2.1 "IINIT I', AND -!HlING I-
S! ~I r:;12~1 122A" au". I.',URsa el\., U6~'Z &&1 HTU~ 'CHECK .OR P.O~tP 32 1!222 e~e263 EMLT
33 II\A8 Ilan Aoe e,e 'INPIIT D' 5TlTUS T~RlI 33 1\223 eee273 L.oe.o
H 1\ 141 leU3~ 008 8,O'<P 'T~E MUL.TI'L.~'OR! TO H
!, 1 II!" ee!~13 ece f,OS'P 'THf OAT, "~S' OC GATES " 01224 ~~U'2 011' .5£ TVP ,c~eCK U~IT SfLfCTtow
H IIIH UH!3 alA I, O"P 38 B\22! I ~2e2P sueu t,e "Tl~T U~IT 2 SEtKINC l~D31 ell'2 HU23 L.OA e,CH~~ 11 11225 eft3~3' DOC I,OS •• 'VeRI~Y TMAT NO OTHER
38 ell'3 I" 414 .1010., e.l,!ZR H ~1.27 e2eeS3 L.a' I,ClUft 'UNIT HtKS
H ell'. U!2!3 EHAL T ,Sf EKING ST4TUS ON H 012~e fftl3J3 OO'P •• D!K' '~C2-HATUS OURIWG HfK
4' III" U82,4 LOOP 'ALL 'HOULO BE lBO, CACll-STATU! 40 01231 HeA33 OIA 2,OSK. "(I-BAa SEEKING STATUS
41 41 11232 ~24223 LOA I.08U ,AC3_Goon
42 1\ "5 .,S232 e1l 'fTuP 'TRY TO sn '~rf~ING " .2 01233 ~2eo,b~ LOA I,KS7 'CHeCK "IINIT 2',
0 1\ 1'7 12e~e3 L.OA e,CI~0ft , vIA C" PULSE 43 01234 I47A0~ 'NO 2.1 J"SEf!'XING 2"
A. 11151 Ie 1133 OO'~ e,o,t(p .4 11233 122 AlA SUS. 1,iII,!Zq., e II ~I 15H33 a I' t,05I<P ,OIInp ~T"RT· ~pn ""TART" ., ~1236 0M263 f HL.T
A~ e II a2 r.a~eA LOA ',I(B~ 'CHHK -.lDA.POT!.R ~EL·. "~rEt( " Ae ~ 1237 0'627~ LDnPO
47 BII e3 1~3A15 , •.•Olf I ,~, ~'R '''1-.10 "!T" R T ~H~'
AS ~ II e. H~a~ f ~L T
4g 0116 , 0~6273 LODPD



I~RIQ ,.1"1 A 1" :H"C~ .MlIN
°1 'I.~012" "6?~' ~ I? I HTliP ICHEC~ U"IT SELEr.T!O~ ~l ~q301' ".6?~' ~ Ie: 5f. TuP I CHEr~ THE I4rLFU~" ~FS~ToJ ~IOI .?O>~I Ln. ',C140K ISUOI UNIT 3 SEfKY'C 'J ~ 131. '3.'55 L~l ?'~I~ IflF "SnKI'G 3"•• OIHl "~l'3~ ~ur. A,DS':?' ,"0 vfRIFY huT Nn " ~I JII ~P~'4\ SSfEK IS"OT UNIT ~ SEFKINr.."5 PI2.J ~2"b3 LO' p,rl'A~ lOTHF.R u~1T SEEK~. A~ ~1312 ~t>~'-J;\ Nine 05KP IISSIIE (0 Pl/L~E~6 012 •• ~eI3l~ nQ'p ~.OSK. I1C2'STATUS OUOING SEEK 00 ~I J! 3 \"2~'''6 , LO' P,Kb"., 01 ,.~ ~p4n 011 i',["lSKP I1CI'6'0 SEEKING STATuS 07 < I J 14 ,6'4n 1')14 I.OSKP IRUn STlTIIS.e H240 "?4~23 LDl I. rJe~. I AC~'GOOn 06 ~ 1J 1~ 1·70~. .Hm ~,1 ,SZQ 1 "SEF.I(TNt'; 3" ~!T NnTp~ d 12 47 ~H'61 LOl 01,1<88 ICHECK 'UNIT 3" , lNO 09 ~ I J 1~ ~"62SJ EHLT ICLtl~FO BY (C I PUl SFIe e t 2'3 14740.

ANO '"
I·SEF.K1NG 3" '" 01317 ."6273 Lonpo

II R!251 122·1· SuB_ 1 ,fa~ f 51~ II
12 el252 000203 EHLT !2 0\ 32~ ~?0 I <4 All: LOA .,NOSK~ fA TlfHPT TO O~TilN
13 01253 ,oe213 Lonpo 13 .,321 1.12~3 "OVR 0,i"SNC '"5E~K DONE B" FROMIt ,. ~13'2 e~~415 JMP BI8 IA RfC1LlSRATE
15 et 25. U&252 e\31 HTUP IC"HK THE "CL~A." 15 013?3 ~'625~ JSR "SET I (SKIP OVER sr ~n U~IT II16 et 255 1~25H 5u8ZL 2,2 IUSET OF "S[EKl~G e". 16 0132. ~~e2'2 R~CL' IR~Cl~ U~IT ,
11 RI25e .,aHI SSH. ISHRT UNIT ~ Sf~Kl~G 11 01325 02~Hl LOA ',K61 lAC I 'STATUSte 01251 IBun ~Ioe OSK~ IISSt:f (e) PU~5f Ie 01326 12341' A~O•• I,B,SIR I"AnEw,- 010 NOT ~ET
I ~ el2e~ 'Hae' LOA "K85 I ~ 013~1 0~~·03 JHP ,+3
2e IIUI 0B"33 011 I,OSKP I ~on STATUS 23 013~0 00BHl EHLT
21 e12~2 U14R. ",0 ~.t,SZR '''SEEKING ell BIT NOT 21 01J31 00'.05 JMP ,+~
22 1 \263 0H2el fHU ,eLE1REO 8Y (CI 'Ul H 22 01332 0H225 LOA 2,CH. 'CH~CKN ~O~ SHORYfO
23 112~' IU27l LOOPO 2J elnJ Il3400 AND 1,2 IATTENTION LIN~S. ON l HALT,. 2. 01334 1124~' SU8 .,2,SIR IC. IF OTHER DONf 'LO~5 SET NITH
25 01265 'ee2" elH SETUP ICHECK THE 'CL'''· ~5 e133~ 0~6263 EH~T I"SHK OON~ ~-
25 I12ee e3U5l lOl 2,.el' lusn OF "S~EKING •• 28 01336 ~Aa25' LOO~
21 .12al 006HI SHEK IHUT UNIT I SfEKl~G. 21
U 11270 leU33 NIDC OSKP lIHUE (e) PULSE 7a 01331 0201H 8 I a I LOA ',NO,"S I ATTr~~T TO OBTAIN
2~ 11211 IH~el LOl .,K~6 lREAD STATUS 2i e\3.~ PI2CA HOVR I,e "SHK OON~ I" '.0"
31 11212 8eu3l nl' I,OSKP I'SHKIHG I' SIT HOT ~0 0\HI 1~12~3 HOYR ",I,I~C ,. RtcAUUAT[
3t 11213 IP1H' AND ~",SZR ICLEUEO BY eCl ~ULSF l\ elH2 ~~e.15 J~P ~Ig '(SKI~ OVER I' NO UNn II
32 11274 1'82e3 EHLT 32 B\H3 BA525e JS~ HUT
33 11215 'P5273 LOOPO 33 el344 0062'3 REeL! IUCAl UNIT I
30 30 B\ 345 e2nSl ~OA e,K62 'ACI-STATUS
55 I127a U6252 8151 SETUP ICHECK THE "CL~A~' RESET 35 e13.6 123·1' AHO. I,I,UR I'ATTENI" DIO HOT HT
36 81217 '3U5' LOl 2,~813 10' l$fEI<ING 2", 35 01341 0P0 •• 3 JHP ~.3
31 WDU nS2.1 SSEEK IST.RT UNIT 2 !E~KINC. 31 01350 V.~6253 fHLT
H tl3f1 eU?l) ~IOC OSKP ,ISSUE (C l PUlSE 38 e\351 ~'0405 JHP ~.5
sa 11HZ .u·n LOl ',!(B7 39 el352 03P22~ LOA 2,C7'K ICHECKH FOR SHnRr~O•• elH3 laull OlA I, nSKP lorAO STATUS .~el353 133"~ AND 1,2 'ATTENTIO~ LIN~S. ON A H" T
'1 Il'" 1.1H. AND ~ •• ,SZQ I"SEEKING 2- 8 IT NnT .1 11354 112'~' SUB ~,2,SZR ICK IF OTHfR OONf fLnp5 SfT ~ITH
'2 IDA' '~52a3 [kLT IR[SfT BY IC) I'ULS[ '2 '135~ ~.6263 fHLT '"H~K OOHE I"
'3 IllAS I'un LOr-po '3 B\ 356 e~aZ5' LOOP••

(



~ 0- •

"''''co
'"<=2

-'0
=00
o
:r><., .,

'"'. '".- '-:;(\11:
-::>
2.-c:>-
::>C2!D~-.,JV'>lI£t-
""~"--U _W II)
ILIU,,",W
a: .•• r 0::

...
•N<>

2

"'-:z ><0..,
C ••..,
",.
'"...•..
"'"':: V":

'"....•

c
z

~
'""'>
o

w -'... -
"'.

0.

X

'"

'"If': Q:' N
~~Z U')
V) __ ~ t- ••••.'"

:::::.cO.. W a:) (5)
2. ¥ t;;:.., If) :It ••
•• .• •. N...... .._~ __ a:.4C'1.~

-J ••.... Q..

4.Cc....O'W .••C..JC
0'::: Z$.. tJ?:...J:='Zl:OJ...)"'-'-'cr..J<Cw-,

'"ev
'",",,"'~""'~"'C'I.."-;;"..,.n~~.n,"".o_lOiO
_ IS .••.•• N N~''''' N N
~"'''''e...o.o~'''IO\O
('I..,,(\IfS.6.~(\/~t'i.~
"i.~_~:S'SS .•...•~S

..., ....,.,..
CO"":ceo-'0::0
OX
XIu.. '".,

•... ., ,.,
-::> ~
2' •... c_
.:>:!>-
J..,:.,c •....
•••.•••• J ••••,

U -OLJ"J
~Uf'11.U
tt: .•• ,. a:

~

'"".,~...... •...~•.. '"
ocz_

-'-'~...;u- ..]r.o.:U..
>oJ '" on
> >_ .... .,
"'''' .eon_..>Cuo-..,1..1_
_::O~o~'*

'"z
°., c

'"-'~...

w
X
o
co

o...

.
"' ...

z... -Zx
0 •••ow.,..
w.., •..
•• UJ. '"UJ..."

•..
z
'"o
:z

~

'""'".,.., <C->0-

:z

'"
o
z •.z

o ••
OIlJW)f1)

•..••• ::0
'" 4. Ita:: •...•..,., ..
~ al •.....•.•~ •... ~.,• ....I X"

~ ••c
•...u •.....•-.J~ •.....1aJ.,~....•.

~....
w...
'"

•..-z...
IU..•.
o:

•.......,
'"..

-'w-'... -.,,.
.•.
".,

..,•.....
'"...
""!L..-00....•.. '".....
"'0>-
L'O
x..,I"...... -... -"
.oCJe'\

.,
U

'"•...•..•. .,
-xx: •.
ID., •••
x 00 .•.

c.
z

>oJ•...
'""'.,z- •..

0-''''0"1(\7)11')
U w::J)(VoJ.::J:::J-... ....'" •..•...•.••••.o...n

• z
X k..' C•...•.... ..-.0(

~ •...•••..~u
., x ..• (I::

....
'".,

'".,.. N
¥::NZ ..,
W')_tJ':I ••. C ••.

0(1)" ""' tD $I
Z :.: 1& 110en :.: .•.
••.••••••N_ ••._

~--C).F)&...J -lI:t-~
.••••OO-Q'u-cc....Jc
002l:I,I')Lt...lClZIC
...J..J•••-,-,Q::..J""'-W.J

..•
N
a:
.• '10.., •... "'..,_.10':1 ..••
"".nei;/gIf'),.ID_C.n
_s .•••••."'(\,Il';•. NN
.s.~~I()IO~r')ll)1O
N(\IN~6.6.N('I,j&5.
ISS_51QSI~_~S

~N......•.~-
o<>~~ -,:a

u.,,,
>C.,.., .
0_ •••
:z •• IQ'"

••• lUe\I •..•
•• IO.SI"~-X ..J .'-0..
.>ll..kU<C<oCC-.JO
OO:LInIllJCO •.•;:Z:XO
-.J't:~-''''-IOCc't.......J

.......,..•
fL'

<C
00•..•...•..c.
L'
z:~x..•...-<C><

!;

.,
N.,
•.. "' ..,..1(),.
"'_N~•.• ~ -a;,.l"''''
.,"''''

...",_f§.N ••....,..,.• ..,•••..~_t!'lq.n,.,_IID..,
_t\l •••.""'N~II!I.: ••. N(\/
~_~...,1O!'~_''''~104)
CIOts:e;.6.IIilN.:l<ONifa;.~
tQ _ t');l Q;II$ (!ill 51"f\) _ $ 6)

~
"'...
>
o
L-'"'"

'"'"o
<>

'""''"'"

"'2
o
o

u., :z
'" '"., .
051& IU
Z ••.••.•. ..,
•• SI$I ('\01•..•

5 IC" - •• &:. .•..•
Cl: IX ..J ~ •••.0...

• >- ;. n. n:: tJ C .•.•• 1 C -J 0ooor~:..o.Joo."zJ:O...J%X-''''rr-,cc ..•~..J

'"N0. <LV>
N 1It:x: ••
co tn ..., t5;
lI:.CC

..,
N

'"•••.5-'" _fIO.,., •........,,..,~ 1""')"
"~$_n"'IO""""}_oOW")
_N C'\I .••• ('>1N ~ ~ .••. -.q '" N
N"'_fil<O~tSI_.,..,<o1CI
N6"'ei:la:5.n.-=:")N~lS.
S __ N&~t'!i:I(S.::!W_eo:o;..•

x ~~~~_~~q~C ~C_NI""').~~",,~ _Nr') .~~"""~_N~.~C •...&_N~.~~~~_N•••• .,c~cc~c "mmmmmmmm •..•..•..•..•..•..•..~.~ •• ~ •• m ~~~•••••••..•••..••••..••..••••..••••••• .,.,m.,•.•.,., n.,.,.,.,nnn~nnn
" ---------- ---------- --- ----------- ------------: S~S.5 •••••••••••••••••• '" • __ ••••••••••••••••••••
s-N~.~a •..cm._N.,.nm •..•O._N~ ..•nm •...,a._.~ • .,••..•_._N~ • .,..,•..•m._-66~~~666~- ~~('I,j(\l~~NNNNn~~nnn~~~n~~ •• ~ •••• ~~~

x x•.. ..
:x '*...... •... •.

-'''' -' '"••on ;; ~ on '"'Z x "'".• ... ., ..... ~ •... . •.. .•... ..•. •.. ... .L •... •... '" ., - ... .... -•.. c •... ., 0 .. '" '"2 UJ "'-' 2 2-' ... '" sc., •.... '" -'" 2 W. ::: •.. ceo. x z> c. co ••. cc "'" cz " z; c""0 '" zo .. ... z_ ..•- -'0 "'- -'0
-Q 0 •.. J- •• W - .. 0 •...~.. ~ -' "'" •. :;c "'. 0 =oc.•... " 0 ",,,,r .... z <> "',"2 -'~ o •.•~ 0 0", 2 0.. '" c. •. o ... ..• 0",,0 -,U 0,",'" X>< c ••. Z"
IIl::-WIa. X Z or 1II)1<1d ••.. -' X;:: 01< - •... .,'" .•... ... ~ '" WCC\, •....._ N C. '" - '" o,,~•..., .,- '" "'"' X' "' ... "'.

_ W

-'DC .. -' DC '" 0 .., '" = '"CwQ.Q: ~ •.•C '" "' '"' Ok..1:l:.1lt: ... .., ... " ......
~'"' >

..,>-2 .- W'} 15) ., ... .. '" t- or,-=
1>-7::D:.&.J _:J ClZX;Z •.•.ZaJ:..u -::> 02"I:~ »~ ., '" -::> "' ... '" ~:l

c_> ,. .... ••..C •...C 0_> :r ••• •. CJ •... 0 .... --, ..., ... .z •...c •. • on > z •." c: •.
I>- 0 JO "' .. '" _00 •...0,,)0 ::>~., -00 "'., ... ...- ::>-c2(1) "' 0 ::>.••.ZlD
0. • •. z z•.. o. "'Z 2 •.. 0., <> ..... ..- ..'" ...-r....:::uo.... -''''"' liIIl:Zl.t..W: XVUIL J"'''' w:z~)!{ ..• - 0. ...j..,w •... - n, .Jtn-.:: •...
LLlI.A.LL_ ..... u ••.._ ••.. ~ •.• ILJ •...• ..... L11iU ••.••""-! xU" ..J_ ... "'"' •.... -' - .•• w UJ

•.•.wCXlC u-_ ...... ... .- .u ilC lie LI- •... ..... W ., U "'-'" U_LL.lG') "'..J " U _w Vl.. '" ., •••u .• :x t-'" In •. on ., '"'u • ;r: •... vtr') _:>0 ... -., WUII":\o6J ... - '" w UW'lW..•. '" ..•. - ~ .• = u .• U. "1(1< ..••.•••••
'" 4.

U <0( us 0.,0 "":W;"-' rw- "1(. ('J: "'. CII: C = !l:"

IX tk: U IX L.J 0::
~ tt N «~w N ~ ~2 N r. 7 ~
~nz ~ liIIl:N ¥NZ " lie N lIC~ tn ~ ~ ~
.,-.., •... ,., •• ., ""-.., •...•••••••• .., W') .••••.• Ill. W') t--c: .•
oco .•. I.tJ ens ••..••• oeo .•. .., cD_ •..•.•. W\ oa u.J IIlcg O~C5l w <CCS)
211l1S-~"" ,,_r') tn\JNt'IoI ZloI;lII_.., .11I:.•• .., InUNN U 2"(\1'" 11II:" 2 ••. ·1"').., lie'"
••••• ·N_ ••-. • ••. •••• N ••..•••• _. •••.••••• "IIo)N-"- ••rsaCS:N-
~--a:. •. C\o~ ••• ('\01-411 1I=---IIO.F':l.- .f\oj_&I •• t\oI ~ Cl"~'" 6. 1Xl __ e..

~ ••..• ....~ ...J ••... ....0.... ~.... tt ...J ••.•• ~ ~~ ~ ••..• ~
.••...•c~~u-coa~~ .•o~JC C"CL~UCOL.J~"II(om.JC K"'" ">LttUCO..JC ~»~~u~c~o
oazr~~ozx~xoz~xo oaLI~~OL~XXOL~XO OO~ aor~~o~~a OOox~wOLro~-'.~~"'..J"~W~..J~on~-, -,-' ••~~.-, .•~w~~~m •••-, _-,_ -'X~~.-'''WJ ~EX~~"'-'.",-'

&.
N~

~.nrr.s. •• .rJ.I"iI"')..,II'")~"'~'"
~.rl""W_"""'I'"J_I'\..OC")~NlflOo$tOl'l
_f'C.. •.• ("IINif'W •• N~"" ..••NN
~ .• "'"l6.'OOiO""!"'lr;;;.<OI'!,;.I5..,..,N<C)<O

2~~N~.~~NA~~I"')!"'l_&~-~~-~S~~-5~~~ __ ms
~~~_N~.~O~N_N~.n~
•...,~~c~cc~C~~~~h~h

~nn~~~~!"'l~~~n~~n~-

no.,
• 11"I11'\., L., In • I"') II") ,1) r. ~ ~ ,..,.•
• 1n~_n.~_~~~N~~~n
_~·.NN~".N.~"'~NN
~.""~~~~"'~~N~I"')N~~
N~N~~~NN~~~",n_,~.~-~&~$_S~~~ __ ~N

...........•.
'" -'"",,,,m
"'~'".... '"

~~_N~"'lna~m_NI"')"''''~h"~L~.IIiI'::~ """" __~•...•~..•...•..•...•....•• ~ ..--".."•......

'"N
C

..,.., •.. ~"'~ ....., ..tge;"'.1D_c>o
_N .• f\,tNS''''rvN
~_fIo,C.)C).wr""l".:J
N5";\&.~""N"~
S_IftOI"'~6J_6.16;

~"'''''''''6.''''''''''''''''''.•. "'t"'.!',JI"1 .• ..., .•...•.D1f'")

_Nf'\.".N" """. t:\iNIS. t'.,o •• ' <C)•.•.•.,..,<C oc
('\j" 6" ~ •••. C'". C'\.C\o l'>. ~
1Soo __ !loIS ••••••.••- .••. !!'..

""'"1"') • .,...10 •••. &_,...
NfI,oft"I'IoIt\,r...,..,..,,..,...•..•.•..•.•......

P')~onlO•..•.~_N....,.•
1"')r')..,..,P'l .•••••• .., .•............. ..., .

~&~S~~N~~s~m~~~c~ ~QQ~S~~G~.$C~~ ••

~-N~.~O~G~m-N~ .•II'\Oh.m~_N~ .•II'\GhCmm_Nn .•II'\G~.GC_NI"') .••n~~GaS_N~.~~~~-~ ••.G~&K~~~-- NN~~NNN~NN,..,I"')~I"')r')~,..,~~,..,~~ .•.•••.••••• ~~nr...,~"r.cr.

I5iI5OSI&~CSl$~~S.

_i J J .J .J



I~~n .MlIN I~P2' .11'1"'1 ·1
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1\ U0H tM2~3 EMalT ,lCe'GOOn II .'062 In'15 ANO •• 1,III,S"'R
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38 nlS8 n82~1 e511 SETPI IINSURE THAT InRSf KILL 35 02110 In'l~ AND~ 1.ra,5~R
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43 12172 uun e
4. 11173 184433 OIA I,OSo~ ,UAO STATUI

- 45 UP. I2U51 LOA ',0810
U ij217S 123414 AND. I,e, SIR
41 '2178 ~'8B3 EH'LT ISH" !RRO_ STATUS, UNn 3

- 4e e21 Y7 n5254 LOOP
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~I ~ I~2 n?ll ~"6l~' nJ: 5~TUP 'C~ErK PROPE. CA RfGISTER '2 "'3Ie ~"n?~? 06: ~[TuP ICHErK PROPE. rA RFGISTER
'J n212 ~H 115 LOA -.TOTU II~CRE"f_T BT ALLO·I~G ~J ~2J\7 ~2,q 41~ LOA "',TE!'TII ,INC"E~E"T By IllOWING~..no ~~3~)3 oor ",os~p 'THE F IH5T 2 OITi rHINNEL ~4 M3?~ .n3~3~ Oar 1'I,f1SJ(P 'THE FIRST 2 oiT' rHINNEL"5 0'2" 1~21U ~u6 '.r ,CYCLn IT THE HGIN~ING 05 ~'J21 ~2" IIJ LO' ".(7 ICYCI.E~ AT THE BfGINNING06 ~2215 ~"2~JJ Dab ",os~p IO~ " WRIT-=:, ~6 ~'322 0~2.3~ nOR r.ns.p IOF I WRITE.~7 02216 ~21.6~ LO' t • K ~, .7 "2323 r2'.O' Ln. I••B7~e 0n., ~e~133 00'5 1.05KP I WRITE !I .8 02321 ~e~ln OOA5 I.05KP , WRIH II,; Sl2'" ~.6Ie. JSR .STlLL .; 02325 ~"616. JSR .STALL
U !2251 ~e~233 NIOC 05KP ,STOP THE WR ITE Ie e2J26 06.'233 NIOC oSKP ,!TOP TH£ wRlTf
II 02252 03'~53 Lol 2 ,,, e 1 c Ilca-ST,.TloG ~EHOPY lnORE5S II ~n?7 03~~53 LD. '.K~14 '.C0-STA~TI~~ HEHORY AOO~E5SI~ 02253 0551n Ole 1, OSII: P 11C I.&CTUAL ENnING "E.OR' 12 ~2330 0e50J 018 I.DSKP IACI-ACTU.L ENnING "£"OR'13 e72~' 113~~~ AOO ~.2 , .nOQE55 13 02331 II3~~~ AO~ ~.2 , AnDRESS
" 122~~ I'5'1' ~u8. 2d.SlR 'AC2-COR"~CT (NOING ME"DRy 14 02332 145'1' sue. 2,..SIR 'AC2·CORRECT ~NOI'G "E"ORYI~ e22~5 IIM253 EMAl T , A~DqfSS I~ 02333 0~52'3 EHALT , AnD~(SS18 82257 USB. LOOP Ie 1233' 035254 LOOP
17 11
\I 12281 eft12~2 041 SETUP ICHECK ~RO?E_ CA REGISTER IS 0233~ ~062~2 011 ~EIuP 'CHEn PRO~ER CA REGISTER

" UUI 02o", LOA e.TESTU II.CH~E'T BY ALLOWING U ~2335 112011~ lOA 0.TESTU IINCRE"ENT 8' AllOWING
it U252 013133 DOC .,os.,:' ITH( ~T~5T 2 OAT. CH1NNEL 20 02331 053033 DOC ~.DSKP ITHE FIR!T 2 OlT. CH1NNEL
21 n253 U"H sue z ; 0.r ICYCLE' .T THE 5~GINNING 21 e?340 02~114 LOA ~.CI7 'CYCLB lT THE 8EGINNING
U 02251 082133 ooe ft.n5'~ 10F A WRITE. 22 e2J41 a52~J3 ooe e.os'p , OF A WRIH.
n U285 124152 lOl t • J( 6 7 23 ~2H2 024062 LOl I.KBY2. B22e5 115" 33 DOH I.05~P I .R ITE II 2. ~'J'3 065133 OOlS I.OSKP I ~RITE II25 121187 1I~1I5' Js~ •HAlL 25 0234 • 110511. JsR 'STaLL
26 eHH 18e233 "IOC O'KP ISTO~ THE w~ ITE 26 ~2HS ee02J3 Nloe OSK~ ISTOP THE \I~ITE,- zr 02271 tH"" LOA 2, I(B1. ,Ace.aT1RTING ~E~oqy AnDRESS 71 02HS e3~~~3 LOA 2.K914 Ilca.STA'TING ~f"O~' ADoHSS
2S 12272 15S03 DIe I.DSK? ,ACI·ACTUAL ENnING "E"ORY 28 ~2347 ee5'33 018 I.DSKP 'ACI.ACTUAL ENnING "~.ORT
H en73 113U' 100 ~.2 I AnORE55 2; B235~ 113"U 100 8.2 , ADORE'S

r II 12274 \18.\. 5ue.2.1.HR IAca-CORRECT ENOING ~E~O-' 30 02351 "C41' sue. 2>1.SIR IAC2·COHRfCT ENDING ~[HORT
3t .2275 U5B3 EHALT , .nORES3 31 e2352 0~~253 E~AL T , ADORE5S
32 02275 106254 LOOP 32 02J~3 ~e8254 LOOP

L. 33 33
34 02277 IHB2 051 SETuP ICMECK ~ROPER CA RfGISTE~ 34 0235' 00S2" 091 SETU~ ,CHfCK PRoPE' CA ~EGI5TER
B 823'1 ~21115 LOA I.TEHII IINC~EHENT 6' .LLO-lNG 35 112355 0201'5 LOA e.TESTU ,INCHHENT 6Y llLOWING

L JS 1123'-1eeJ'33 DOC ~.olKP JT~E FlRH 2 Olll CHANNEL 38 02356 S13033 DOC 0.050. ITHE PIRST 2 O.Tl CM.NNEL
31 ~2Je2 120111 LOA '.n 'CYClE5 AT THE 6EGINNING 37 02357 020115 LOA ft.C37 ,CYCLES AT THE 8fGINNING
3a 023.3 t52~33 Doe e.DSKP lof • ~RITE. 38 023S0 eS2a33 DOS e.OSKP 10F A wRITE.

L 3g U3e' 12.151 lOl t ,I( e 7 JP 02351 0243e2 LOl I.KB7
'1 '2Je~ 11851J3 OO'S 1.0S'. I WRIH !I 4~ 112H2 085133 oOlS \.D5KP I .RITE II
"I 023'-8 "ell~ )5" 'STAlL .\ 02383 0Mle, JSR 'STAlL

L <l 12Je7 0e0233 "IOC oloP 'STOP THf WRITE '2 ~238' 0e02J3 NIDC OSKP ISTOP THf .RlTf
IJ 12310 113e"3 LO' 2',1(614 IACII-ST.RTING "EHORY AOOH5S IJ 0238~ ~J00'3 LOl 2 ••BI4 IAC0.STA~TING .EHO~T 100~E55
•• 12311 285433 oIS I.DlKP IlCI·'CTulL [NDING "EHDRT 44 02356 01503 018 I.OSKP IACI.ACTUAL [.DING "f"ORT

L ., 112312 113'l~ Aon ",' I lOoRE5S 15 023~7 113~0~ AOO ~.2 , AnO~BSIe ~2JIJ Ile'll 'ue. 2,l,5ZR IAC2·cn~RECT f"OINr. "EHORY 16 02J7~ Ile", ~llB" 2,1,.s7~ IAC2.cnRRfCT ENOINr. HEHo~y
11 ~nll ,oe253 [.ALT I .nORESS 47 02371 M6253 E"ALT I AOORfS3

'- '8 112Jn U825' lOOP 48 0n72 8M2" LOOP

r



I~'J) • M' It.., 1~PlJ4 .Mllill
'-I

"I
" ~, 373 ~r62~2 ~9 I SETuP I CHEr< PROPER CA RFG!STEP ~2 "?4~~ ~"b25? n12: Sf TUP IC"ECK PRUPER r> QFGTSHOoJ Po' 37' ,,';11\ .•5 LOA •• T[S!U J I )";CRE"'E"lIT By >LlOWI"& ~J ~?4~1 VI ??_ t 4 ~ LU' ~,TESTII , PJCR!:."'ENT BY ALlOWI"G•• ~?Jl~ nHB ~nc itI,('ISI(P I! HE nOST 2 DATA r. ~ UojNE l ". 0'24";2 rl5:3 -71J J nor "',r'lS"-'P 11"E F T" 5 T 2 D II T A CpH.N~El.~02370 _?? I I ~ LOA r, C 11 I[yC' U AT THE BFGIN"ING .~~,24~) "' r I 21 \ 0'" ~,r777 'CYel U AT 1"E BEGTNNI'G.~~2j77 ~'H.n OC~ ',C"SKP , OF , w~lTf. ,~~24~4 \16;;P;~~ no~ ~,os~p ,OF > .RITE.
• 7 024> • " •• 02 Lt, > I ,I( 87 .7 ~?~~ ~24-~b? LO> t , J( Ii 7~8 r24?1 0~~IJ) DO'S 1.0SKP , WRITF I! '8 .24~0 ~6~IB OUAS 1.0SK? , wRIH II'0 ~24'2 ?~10" JS' (IISTA L 09 n'~7 ~~~1b"" JSR 'STALL
10 .2',) HlZJS NIOC os"P 'STOP THE wRI1£ 1. 0246V. .~~23) NIOC OSKP ,STOP THF WRITE
11 ~2.". l"~"~3 La> ?, 1(0 ,. 'AC0.!STARTING "EMOOY >OORESS 11 .2'"1 "3'"S) LOA :>,KBl4 ,ACel·STuntNG "'EJ'I40RY AoOH55
12 ~2'~' 0~~.':~ Ol~ 1,051( P ,HI->nUAL E"oING ~fMClRY 12 02'~2 ~~54J3 OI~ I, nSK P 'A.Cl· ..•.CTU •.L ENOING MEMORYIS e2 •• e IIHl~ >on t.2 , >nOOES5 I J i\?ae:5 11 j ~\~••• >UO ".2 I ,nOGB5
I- 82.,7 I.e'l' 5ue. 2ol.HR , H2'CnROlCT ENDING HEMORy \4 024e4 14641' sue. 2.t,SlR , >C2·cnR~ECT (WOING ~EMO~Y
15 024\0 ~.~2n fHALT , AoORESS 15 024e5 0062') EH 'U , AOORE5S
16 82.11 U62H LOCP 16 02456 e"~2'4 LOOP
11 17
la e2.1 i U62'V 0111 S~TuP , CHecK PROPER 0 ArC ISTER I a ~H~7 0~62S2 ~\J: SETUP 'CHECK PROPER o JlrG!HER
I g e1.15 e~f!t~!) LO> ",T!STU 'I'CREMENT BY >LLOwl"G 19 C2 O~ 0~rtA~ LOA e,HSTU , n,jc~r:.r~!.'H 6Y ALLOwINGa 02.\4 e6se3S DOC ",O~l(P !THE rlRH 2 O'TA (HANNEL 20 02471 08J~3) DOC ~,OSKP r Tloj~ FIRST 2 D.TA CHANNEL
21 02.1' eHllY LOA ~.ClYl ,CYCLO AT TH( HGINNING 21 ~'472 aHln LO> ~,ClY77 'C'l''':LE~ 'T THE HEGIN"ING
22 e2.\6 i6H3s OOB P.,OSKP ,or > WRITE. 22 02"3 ~e~'AJ3 OOB e.OSKP ,OF , .~IT( •n H41T e2UH LOA I • KB T 23 02474 024~0? LOA t , k:B1
24 ".a '65\35 DCAS I. OS •• I WRIH II 24 ~2' 1 5 t~SIJ) D;)'5 1,OSK" , w~rn II
25 il2.21 fPeI~' J SP 'STA~L 25 ~2476 Oh',li5~ J5" 'H~LL
25 f24H r!r2JS Ni~C O~.(;~ 'HOP ."~WRITE 26 Ill" 7 ~SUJ~ 'IIOC o SK P , HOP TH~ W~IH
21 ~H?3 nrl~S L~' 2,1(31~ JA.Ce·ST"'~T!~G M~MO~T ADDR[ SS 27 ~<5~Z ~~J;'~~ LO> 2,Kel4 rAca:.l3TA~TIN~ ~!~OU >OORfS~a U4Z' U50s Ole 1 ,n~~;p '~CI-ACTU>L ~"nING ~E.,ORY n 0?;~1 ~~H3~ 016 I,05KP 'ACI-leTUAL ~NOING ~rMORYa e'.Z5 IIHH >00 ",, , AOOU53 29 ~~~02 11H;)' >00 ~,2 , lOOUS3,.
II 12426 tte·l. S;JH. 2.l.H~ ,lC2-CnRQE.CT eNOING MEMORY ~a ~~~"J l~d4t. SUB' 2.I,SIR Jl~2·cn~'::ZCT(NDINe MEMO~T
31 e2' 2' HH" EH>L.T , AnDRUS 31 t\2~iJA ~~62jJ EH'LT , .0,~[~S
52 tHH U525' LOOP 52 ~25~5 ~~e2" LOOP
33 13
H lUll HU52 0111 HTUP , CHECK PROPER eA REGISTER H 025~6 0~et52 014 , HTUP ICHe:K PROP;!R CA RE;;ISH~
H .H32 uel.5 LO> r,H5TU , INCH"E~T BT 'LLO"ING 35 'r?:~~~7 e2~1.3 LD> ~,H5TU 'INC~["ENT n nLOWING,_ sa IH3J U3!JS no!: e,OHP IT"( r IRH 2 OA TA C">NNfL 35 ~B10 ~3H~S DOC ~,O'KP '1H~ f1R5T 2 0> fA CH>~NEL
57 1204 rHI2P LO> ~. Cl17 ,CYCLES AT TH( aE'l~Nt~:; J7 02511 eal23 LO' ~,C3777 ICYClB AT TH~ HCI~NIHC
31 1:05 UUlS DO~ r.DS'p IOF • .~IH. a 02~ 12 e~HJJ Doe e.05KP ,OF > w~IH.

L Sg 120a e2He2 LO> 1,':6' 30 ~HIJ 22.:i:52 LOA t ,. ~ T
te UOT ee5155 DO>' I.OSKP I WRIH II 40 0BI_ ~~51J3 OOAS I,05~P , WRITE II
• I ez. ce epele. JsR .STALL '1 e251~ 0"61e0 J5R 'UlLL

L 42 e 2"1 eeen) ~IOC D!KP ,HOP 'H~WRITE .2 ~251e S~VSS ~IOC DSKP ,nop THE WRTT~
4] ezco t~2e~s LOA 2, ~ B1. ,&C0.5T'RTING MEHO~Y ADORESS '0 ~2~17 e~HSS LO> 2, KB 14 'AC~·STA.RTrh'G "EMORY AOO_B5•• fZ~q leH3S nl~ I. DS' p lAC 1- ACTUAL ENDING .rMORY H a252~ H54)3 OIS I,050P 'AC I.ACTU>L (NOING "rMO~Y
'5 eHU t t) ,,~, lea ,. ? , .noQESS ~5 01521 11~~0~ >00 e.2 , .nO~C:5S
H ~24 45 l' s '1' 'J~. 2.t.SU , AC2·CO~"ECT ENDING ME"DRY '0 ~2522 I'~'I' SUA. 2.I.51" 'AC2·COR~ECT ENOINr. MfHO~Y
'7 .2"6 BH2S3 E'''l T , lnO~ESS ., ~2~~3 0~n2S3 E"'LT , AOORt3.;i.e IHH l'~2H LOD? ~& 112:J2" 0?62S. LOOP
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PI
Pl ~2~?~ ~P~?~? ~15.
'3 ~'5?6 -nl.5
~. ~n21 ~~3~33
.~ '?~3" ~·?'12A
'5 P,?531 e~2n3
" ~2~J2 ~?H62
~& ~2533 e65133
'9 ~25H iH16~
10 02~35 0H233
II ~2536 t3p.'3
12 02537 ~O'B
13 "'~10 113U.
I. 02,.; IAeel'
15 02512 "'5253
i e 02513 e~e""
17
15 825" epe2S2 ole.
19 USA' ~a1A5
2m 0'515 H3~33
21 "25'7 'U125
22 02550 een33
23 02551 ~2'1le2
2. 02552 065133
25 ~2553 0~61~'
26 1255. 0e~233
21 02555 eH~~3
28 0255e 1~503
a 02551 II3rH
30 025~0 l.e'I'
31 825el "52~3
32 u,e2 ne".
33
3. 125e3 0'&252 0111
'5 "2551 nel.5
3& 82~55 ~eJ'33
31 1l256e eHI2e
H e25~1 U2~J3
39 '251~ ~2H6'
.e e2511 065133
'1 82572 nel6'
'2 02573 0~Z233
IJ R251. 03H5~
•• 02575 065133
'5 ""76 1\3~~'
'6 02571 l'e'I'
., e'6~~ 0.6253
'8 026~1 ~'625'

(

HTUP
LOl '.TESTti
OOC '.~S'P
LOl e ,r7171
OO~ '.OS<P
LOl I.K61
OOAS I.OS<P
JSo .STALL
~lnc OSoP
LDl 2._81.
Ol~ I.OSKP
AC~ P.2
5ue. 2.t.SlR
EH ALT
LOOP

SETUP
LOA .,TESTIJ
OOC r,OSKP
LOA 0,C011
OO~ 0,DSKP
LOA 1,'61
00A5 1,05.P
JSR .STALL
~IOC OSK"
LOA 2.'81'
018 I.CS'P
AOO ~,2
SUB. 2,1,HR
fHALT
LOOP

5ETuP
LOA !.TE!TU
OOC '.OSKP
LOA ',re31
008 !,DSKP
LOA I.KB7
OOAS 1.05<~
JSR 'STALL
~IOC O~'P
LOA 2,081'
ole I.OSOP
ADO ~.2
SUB. 2,1,51R
E.llLT
LOOP

'CHECK POOPEO rA RFGTSTER
'I"CRE"ENT HY ALLOWI"G
ITHE FTRST 2 OITA CHANNEL
ICYCLES AT THE eEGINNING
10F A WRIH.

l~I~JfI) .M.ll~
"I
"2 .2b.2 ".b2~? Ole:
"3 ~?6.3 "2.1'~
~. n6.' .53'3J
"5 ~26.~ 10222.
'6 ~2b~~ ~62.J~
., ~?b.' e2'~62
"8 02610 065133
09 ~'611 ~P6Ib.
I~ ~n12 ~~.233
II
12 02613 ~ft~433
13 0261' 152'2'
I. 026:5 14611A
15 02616 006"3
16 02617 ~062'.
17
Ie 02620 0.6252 0191
U ~2621 02.105
20 02622 063033
2\ 02523 1.200~
22 0262. 0e203~
23 02625 ~"062
2. 02626 06~133
25 02627 e0ele.
25 02630 06~233
21 02631 065'J~
28 02632 15262~
~g 0;:633 131.0'
~~ 02634 14641'
3! 02635 co0253
32 "2636 e.~2~'
33
H
3~

I WRTTE 1I

15TOP THE WRTTF
IAC0.STAOTING MEMORy AnDRESS
.ACI·ACTUAI fNnlN~ ~EHORY
I ACORESS
IAC2.COR~ErT E~OINr. "EMO~Y
I AODRESS

ICHECK PRO~ER CA R~GISTER
IINC~E"ENT BY ALLOWING
ITHE FIRST 2 OlTA rHANNEL
ICYCLES AT THE BEGINNING
10F A WRTTE.

I WRITE 11
"TOP THE WRlTF.
IAC0.'TA~TING ~E"OPY ADD~E~S
IArl.ArTUAL EN~ING "EMORY
I AOORE3S
IAe2.CORRECT ENDING HE"ORY
I ADDRESS

IC~ECK PROPER CA REGTSTER
IINCRE"ENT BY ALLOWING
ITME fiRST 2 DATA CHANNEL
ICYCLE' AT THE BfGI~~ING
lOf A WRITE.

I WR TTf 11

IHOP THE WR ITf
IACIl.STARTING "EHORT ADO.E~S
IACI.ACTUAL ENniNG "f"nRT
I ADDRESS
,AC2.cnRRECT ENOING "E"ORy
I AOORE~S

soTUP
LnA ~,TESTII
~OC '.OS~~
AnClO ~.~
nOA ~,OSKP
LOA 1."B1
OOAS I.OSKP
JSR <STALL
NIOc DS.P

OIB I,OSKP
~UAZl 2.2
Su~. 2r1,SIR
EHALT
LOOP

SETUP
LOA ~,TESTU
DOC e,DS'p
AOC ~,~
OOA 8,OS.P
LOA 1,'B7
OOAS I.OS'P
JS~ 'STALL
NIOC OSKP
Ole I.DSKP
SU~IR 2,2
INe 2.2
SUB. 2 rI,SIR
EHALT
LOOP

'C"Er. POOPEo Cl RFGISTER
'I~CRE"E~T By ALLOWING
ITHE FTRST 2 O'TA C"A~NEL
ICYCLES AT THE dEGI~NING
10f A WRITE.

I WRITE 11

ISTOP THE WRlT~
IAC~·5YARTI'G ~E~OR' AnORESS
IACI·ACTUAL ENnING HfHORT
I AOORE SS
IAC2.COROECT E~OINr. HEMORY
I ADDRESS

ICHECK PROPER CA REGISTE~
IINCREMENT BY ALIOWIIiG
ITHE FIRST 2 DATA CHANNEL
ICYCLES AT T~E BEGINNING
IO~ A WRITL

I WRYlE 11

1HOP THE w~lTf
IAC0.5TA~TING "EHORY ADD~ESS
IACI.ACTUAL ENnING "EMORT
1 AnDRESS
IAC2.CORRECT ENDING "E"ORy
I AnOH"
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" I~2 ~?6H tO~2~1 n201 HTPI I ATH"PT A CO"PlEH WRITE 02 ~2712 0.62~1 023: 'ETPI I CHECK Bllsv-nONE03 ~2e.~ ~"1~3 Lol t • ~UF F I (FIOST W~IH WIT" .r ovfLnl oJ "2713 ",.153 LOA t • AIJfF IfOLLOWING A I SECTOR .RlTE•• ~'~'I ~~~~33 OaR 1 • nSK P lONE SfCTOO o. "'71' .~613~ oOR I, DSKP.5 r2e'2 "H I'~ Lol .,TUTU .5 0271 s .?rl.5 LOl .,Tt~TIJ.0 ~2e43 ~2 '11' LOl I, C17 00 02116 "2 '11' LUl I,rp.7 ~2e44 12J"a. lon I, • IUNIT 0 + SEO CNT 07 l27\ 7 12J~lO Aon 1,0
oS e2e., ~~HJ3 DOC .,OS'P I Sn.ECT UNIT OR 0272~ "3"33 DOC ',(lSKP ISELFCT UNIT I I SFCT XFER.g ~2e'6 ~2~~~2 LOl .,.67 .g 02721 .2~.O? LO. ',)(B7
I ~ ~ 2e47 061133 OOlS 0,DSK~ I.RlTE II 10 0'7n ~RI\33 nOAS ",DSKP I •• I TE IIII e2e~~ ~",,'1,,~ nR.T ,.AI T 10."' DR UNTIL. INTfRRUPT II 02723 I ~252. 5URZL 2,2
12 e2e~1 H625J EMlLT ITI"FOUT, NO INTERRUPT 12 0272' ~'624. .'IT I.AIT 10.M5 rOR Il"TIL ·OON~'"I J e2e~2 •• 6254 L.ODP 13 07725 063733 SKPOl OSKP
I. U 0272e 0e3533 SKPBl D5KP IERROR IF 'O~ DONE' .~
I' .zen 1~6BI 021 I SETPI IATT!~~T TO C"~A~ 'OP DONE' 15 02727 0~e2'J EHA"T lO~ "DP "U~'f· . I16 e2SH r2AI'3 "OA l,eUFF "IT~ r C, ~ULH, 16 12730 0H254 L.OOP
17 US55 IIH.J3 Doe I, °6x P 17Ie e21!56 e2el '5 "OA e,TfSTU I a Z2731 nez'I 0241 5ET~I ISH IF A I HCTO~
B et517 121114 LOA I, c 17 IHT '0' 00~f' ~ITH A ONE B ~2732 0~41'J "DA l,eUFf I~RIH CAc3H "OATA LAT['ze ,zen 123He '00 I, e IS~CTOR '~I H, 20 S2733 ~~aH3 OOB I,OSKP
21 ne~1 UJ'33 DOC e,OSKP IHL.~eT UNIT 21 ~~7:\4 6~~1'5 L.OA ~,TESTU
2Z .2862 nliH "OA 1!,1(~1 22 ZH35 ~Z.II' LOA I, C11
23 I2se3 1S1133 OOAS e,O'", I.~nf II 23 mU3e In~" ACO I,~
2. .2554 1'2'20 SuelL. 2,2 H ,2137 ~RH~3 DOC P,DSKP I S~"[CT U~tT I I SfCT HfR

" 125 a, IPaz4P .AIT I.An lieN' OR UNTIL. DONE 2' tHA~ 02~~G2 L.PA ~,K&7
U •• 581 IH233 NIOC OSK~ /ATTEM'T eLEU 2t jj~nl ~t;tll3 DOAS ~,05K' I:;~n£ 11
27 12867 H37J3 SK'Ol OSK' I cel 'LJ"SE ebB NOT ~7 J~1':2 152SH ~\J~ZL ~,2
tI 1181. IU25J EHA"T ICLEU 'OP CO~Z' fF, 28 .2r~3 ~rH4" )un III AIT l£!JM~, COR U~UL. "DO~f'l
II Herl .Ul,. L.OO, 2g e27H ~~H~~ OIA I,OSK,
U ~e U74S t2~~~3 LOA I,K8\4
H 12871 lOe251 0221 SET'I IATTf~'T TO ~ESET 31 .27.G IH~IA ,.ow e.t,Sl~ r lI~ial II oaf~J NOT Cl[U
3R 12173 1;0l~3 "OA I,eUFf 1'0, CO~f' ••IT" 'D' DATCA' ~2 D27 A7 e~G2'3 E~~~T I-D, nAG', q:SU"TI IN

C 33 n". teee~3 Doe I,OS~' lAND IIOAT. Ill. :13 eu~~ nus. ~OO, I 'CATA "An" lTATU!,
3A IU" IUI" L01 e,Tr!TU H
3' lilTS U411' "OA I, e 17 13n 'D~ DDNf' ~ITH A I !E~T~ 35 12'~I IUBI 02" snPl IC~fCK [rlot~G "<"O'Y
35 11177 UHU lOO I,ft I .~nE~ Je U7~~ ~2H'3 LOA I,SUH "D~HU cel H;UTfRl
37 11711 UU33 ODe ',OSK' I HL.~eT UWtT ~7 121'3 EeH3J DO~ I,OSK' I~O"LO~I~' , I SHTOR WRtTf
31 11711 lUlU LCA ',K87 31 U7~4 .alAe ~CA I,TUTU
3' 12112 181133 0015 I,O~" I '~IT[ II 39 H7" 12'11' "01 I,CI7•• 12713 IS2'a sueZL 2,2 AI 'H~5 IUlU8 ~oo 1,1
41 117 ~. luau WAIT I ~AIT IU~S O~ U~TIL. DONE '1 n7~7 UHn DOC e,os', I HLfCT UNIT I I lreT XHRca 12715 IfH2e Su'ZR e" 42 ~27eB 020Ul LOA e,.57
u eZ7f5 eel833 OOA ',OSK, /lTTf~'T R~HT 43 02161 ~O1133 0019 e,OSK" IWRITE 11•• 127 17 163133 HPOI DSKP I'O~ OATOA' A~O 'DAU " DOES •• 82702 1~2~2' 3ualL 2,2
45 e?7\t 1.62'3 E~ALT I~OT CLEAR ·0,.C~~""~ 4~ ~H53 0~e2~0 WAIT I~AIT \ftllM8 ( nR UNTn IIOO~!'·
46 12711 He2" "oop 4e 02764 0e5.33 ole I,OSKP IICI'fNDI~G "("ORY ADDRESS

'7 0?7~5 0U153 LOA ~,eurF ICORRECT ~~DI~G ADDUSS .
.8 0U6S ~3Z21' LOA 2, C482 I caUFn"iI~+2, IN ·CHIl
.g ~27~1 14He. ADO 2,~
~A 0~"70 12241' sueo 1,B,SlA JEI.IO!NG MEM ADo~ ER.OR~
51 02771 ~~62~3 EHlL.T 'Ac~.GnOn
52 0?772 0P62H LCOP Ilel'~AO



,-

10839 .-'1_
~ 1
A2 ~277l PP02'1 028'
~l m217. ~2'1'3
~. ~27n Hbn3
m5 ~2"e P2~1'~
~O~2777 ~2'11'
A7 ~H'0 I?H00
~e l3HI Bl'.ll
pg 130>2 PH"O?
\I Ble') eOllll
II el0H 1'?52A
12 ilU5 ueHp
\3 aH.o ~~e'l3
I' 13U7 Blmlze
15 llel8 IH'IP
18 llell f2U5e
17 IlIlZ 122'1'
II IlU3 ueB3
U lal' IIU5'
u
21 13mlS IAS2S1 c271
22 IllU IHI'3
23 13117 182033
U lua UII.,
" IlI21 ma'I07
U IHZ2 12HU
21 IlI23 153133
21 Il12' uun
2g 13125 111133
31 13e2B 1'2'21
3\ lle27 n02 ••
l2 13!38 eOO'l)
3l nl3\ 121120
34 elilt 187'21
35 Il.,3 12UH
38 .lel' 122'1'
n IlI3' eroz"
H IlI]O USZ,.
)g

•• 13.37 1182'1 c2S1
'1 83111 IHI'3
H 13"1 e8Hl3
'3 lle'l elel.,
•• 1380 124181
., 13m •• 1?3fte~
'0 IH" eeH33
H Il." IHU2
4B 0HOT eOl1l3
OQ A3e,~ 1'2'2ft
~a ~H'I '''e2.~
'I BlP-52 ze"13
~2 0H53 HlB13
53 ~H5' 0.02'3
5. e30" ~102"

I...

(

SfTPI
L.O'I.AuFF
COB I.OS'P
L.O' ~.~ESTU
L.OA l.rl1
ADO I.A
DOC r..DS'P
L.OA r.'B7
0015 0.0S'P
Su"lL. 2.2
WA IT
OIC I. OSV
L.OA 2.C031
A~D 2. I
L.Ol A.'~II
sue. 1.1.51~
f~AI.T
L.OOP

HT'I
LOA I.IUFF
DOl ~.CS'P
LOA 8.HSTU
1.0A I.CIO
ADO 1,1
OOC I.OS'P
1.0A 1,.e7
OOAS I.O"P
sueZL 2.2
UIT
OIC I,OS'P
1.0' .,CI37
A~O 101
LOA I.'~U
SUI. 1,8.11~
!~lLT
LOOP

SETPI
LOA 1.~urF
oo~ ~.OS'P
LOA I.TElTu
LOA IoCIO
'00 1.8
DOC ~.DS.P
LOA 1,'B7
DOH 0.0S'.
sue n, 2.~
W'IT
OIl I.OS'P
S.'DN os.p
EH"LT
LOOP

,C"EC. FnR PROPER FNOING
'OIS' .onRE5S FOLL~.INr.
'1 SECTOR WRITf ON ~FAn ~
'SECTOR 0
'"INC SC" CAUSES "SCI-SCe'
'TO GO ~RO" 1111 Tn ~0~0
••_0 SETS "31'~

I~~"OI ."UIN
'1
'2 ~3~~~ ""62~1 n29'
03 .3~57 "'"I~~
••• 3"~" ~~2~J3
o~ 03~~1 ~2.H5
06 ~3062 03.143
.7 03.ej ~2'16'
.8 030~' 1531.3
.9 0336' 0'.112
U ~3006 12J'.~
II .3~07 003.l3
12 030'0 020~~2
\l 03aT! esr:J3
U 03072 152'2P
15 03073 0002.'
16 0307. 006.n
" 03." 030126
U 03076 147 400
19 B3077 02021~
20 0l\~0 122~14
21 03101 0~e253
22 13102 0M2,.
23
24 03103 006251 0301
25 031~. 020153
26 031~5 062033
~7 031M 020145
n 031~7 063033
29 03110 02M62
30 03111 0~11l3
31 ~3112 1'252P
32 03113 01024.
33 031\4 006.33
34 03115 02~.G.
35 e311~ 034053
36 03117 030143
37 03120 153103
38 03121 1"220
3g 03122 163000
'8 03123 034126
41 0312. 117(0~
'2 83125 122'1.
.3 0312~ e.62"
•• 03127 00625.

IWRITE 11

,.AIT 10~.S COR UNTIL 'OONf')
'READ fNnlNG OIS. AonRESS

,.AS. OUT UNIT.
/SECTOR • I

,E-OING DISK AOD~ESS ~OT
IMEAn.B. S~CTO~'I, SC.,

IATT~.rT A 2 S~CTO~
I~RITE.
IrlRST ATT~~~T AT • WRITf
ILO~GER T~AN I SfCTOR

ISf~!CT UNIT I Z I[CTORa

,oRITE II

I.AIT II~.S COR UNTIL 'OONf"
IRf.n [HDING 011. AODRf!S
,.ASK OF' UNIT •

,ENOING DISK AOO~£SS NOT
,HEAO_B. 5fC'-2. sc.~
IACI'.OOO AOOR. ACI.eAD

'SELfCT UNIT I 2 5ECTO~S

,.AIT 10~"S lOR "NTIL 'OONf")
'REAO STATUS
p~O "OP nONE"
,FOLLOwiNG 2 S~CTO •• ~ITf
,(ACll-STATUS "Ero.

~PPI
LOA ~.aurF
nOR ~,("ISK?
LOA ~.TESTU
~OA ?OTYPE
LOl I. C II
AOOL 2.2.5NC
~OA I,C3
ADO I,"
DOC e,O!KP
LOA 1,.87
~OA5 ~.05KP
SU~I~ 2.2
.AlT
OIC I,OS.P
LOA 2,C037
A~O " I
~OA B,C4U
sue. 1.I,n~
EHALT
LOOP

lETPI
L.OA B,sun
008 B,OSKP
~OA I,TElTU
OOC 1,05.~
LOA I,."
000 0.0SK"
SUIlL 2,2
WAIT
OIC 1,05."
LOA e,.B9
LOA 3,.Be
LOA 2,OTYP[
lOO~ 2,2,SNC
MOHR 3,3
ADO 3.e
LOA 3,C~37
ANn 3.I
3un •• 1,B.5lR
fHA~T
LOOP

IINSIIRE THAT -INC ~EAO'
,FU_CTIONS pOOPERLY
,TR._SFtR 7 SECTORS OR 13
'SECTORS OfPENOING UPON
'THE DIS. TyPE

'LOAD "Nll • & • SECTORS

,.RlTE II

I.AIT lIB NS (OR UNTIL -OO~E'1
'REAO !NOING OIS' AOORfSS

'THROW A.AY UNYT •
IACI'GOOO, H(AO'I S!CT.j
,.CI·BAO
,CHeCK -AOV HO'. 'INC HEAD'

IATTfHPT A 18 SECToR .RITE
IV!RI'Y CORRECT ENDING
10UK AOOR!.S

IUNIT • I 10 '£CYO~I

1.~ITf II

'~AIT IBIHS ~OR UNTli 'OON!")
IREln fNOI~G ola. ADDR!a!
InCrOR 4
,HEAD 2

ISKI~ I' 2311
IMEAn I

IACI'ACTUAL [NOING OIS. ADD~Eas
'AC0'COR~fCT eNOING 018, AOOR[SS
I 18 S[CTOR T~ANS'!R~
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L

lun ,~ll"
·1
.2 ~324P ~.~2'1 ~JJ'
~J ~3HI ~?PI4'
~4 e3242 ~2~114
., ~l20 123~~'
'6 ~12U ~eHJJ
0' 0'24' ~2P.Oe'
'8 03246 P82333
09 e3241 1'24~'
II B12,a 081113
II 03231 13232.
\2 83232 .re24.
Il e3233 Be"J3
14 eHH U3113
15 '32" eee2S3
18 13238 '.52"
I'
II 8323' I'82S1 03',I' 13280 .2el'8
Ie e32S1 UHI'
II 03282 U3U,
22 13283 e83133
.3 lue. 12U87
24 1328' leU33
., 13288 112'~'
U 13287 11811J3
" 13270 152S2~
21 132'1 Ue2.,
Ie 03212 UHJ3
31 132'3 123~33
31 13214 123'14
32 13275 ere233
33 13218 lIe23.
H
3' 132" l.e251 03',
3e 13311 lal.'
31 133f1 111411'
Ja Inu I2HU
H 13H3 eell33
40 113H nue,
'1 .3315 182133
42 133Be 1.14mB
.3 f33" lell33
•• 03111 1'232~
43 1311 I '.82U.e IlJI2 eS,4J3
H 03313 010224
'3 e3ll' 122414
., e3ll' 0Pe233
'0 .31U 0.62'.

L

L

••

5E TPI
LO' '.TESTU
LOl I.C17
ion I ••
OOC '.OsoP
LOi '.-B2
oDe P.OSOP
3ue , ••
OOlS 0.0S0'
suelL 2.2
-AIT
Oil I.nsop
-CVL. 1.I.SHe
~"lLT
LOO~

JET'I
LOl •• HSTU
LOA I.el'
ADO 1.1
ooe 1.0lKP
LO' ••• B2
ooe I.OS'P
sue e,.
oO'S 1,05 ••
3UUL 2.2
WAtT
Oil I,OSK.
LOA e,'SI'
ANO_ 1.0.3U
~HlLT
LOOP

HTPI
LOA e.HSTtl
LOl I.CI1
AOO I.'
OOC '.DS'P
LOA e,oS2
ooe "osoP
sue e ••
DOlS e.03"
SUAZL 2.2
-AIT
018 I.PSoP
LOI •• C204.
SU~. l.m,SIR
£HILT
LOOP

"THOPT A Rfl~
J( r rs s r REAO 111!1

1"0 ••• /IIIll~
, I
.2 .JJIT ".~251 036:
03 ~,13~" ~2~t4~
0, ~3j21 '24114
05 ~3Jn 123.~'
06 ~3323 ~63.33
0' ~J324 .2.'6'os 03325 ~62.J3
og 03J26 Reol33
\0 03327 15252_
II 113330 •• e24.
12 ell31 02~2A5
13 113J32 123414
I. 03333 006253
15 033H 0062'.
15
I' ~3335 820143 03'.
II 0333S UI102
Ig 03337 aUHe
20 03340 e~6251
21 03341 020145
22 13H2 02H67
2J 03343 123ft~.
2. 03344 ae30J3
25 e3lA' 020~~Y
26 03HS 062033
27 e33.7 ee.133
2S 03350 1'25H
H ~33~1 ee624~
30 03352 \25113
31 e3353 00eB3
32 B3J'4 U8234
33
34

,UNIT _ , I SECTOR XfE~

'RE AD II

,.AIT \I~"S (O~ UNTIL ·DONP,
'REAlI HATUS
I OONE 1
'NO "O~ DON~" nN AfAD
"CI.SAO ENDING STATUS

IATT!MPT • READ
I I 3feTOR

IUNIT _ , I S[~TOA Ir[R

Ie' • UeeB

IHAO II

,WAIT leBMS COR UNTIL ·DONE·'
IR[AD STATUS
,·OATA LATE· .TATU3 ON
IA I IECT AE AO
I.CI.eAO ~~OINr. STATUS

IATT!"PT A RHO
I I SECTOR R! In

I UNIT. , I S!CT IrER

ICA • 2B~U

IUAO II

IWAIT 11'.3 (OR UNTIL ·OON£·'
IROO STATUS
I["OING .E"ORT AOOA[3S
115 w.nNG FOLL.OING I SECT RrAO
IAce.cnon
"CI·8AD

SUPI
Lill .,T~STti
LOA I.U'
ADO t ••
Our. •• ~SK~
LO' •• OB2
OOR r.os.p
~I05 OSKP
SU~lL 2,2
.ilT
LOA •• 00
''''011 l"",SIR
fHALT
LOO~

LOA •• DTYPE
HOVL B.B.SlC
J.P [I
SETPI
LO' B, TE3T1t
LOA I ,~82
'00 I.ft
OOC B.OlKP
LOA ft.KB2
ooe •• OlKP
NIOS Os.P
3U8ZL 2.2
WAIT
.OVL_ I,I,SNC
EHALT
LOOP

I.TTf.PT A .fAO
I I ~fCTnA ~f iO

ICA • 2e.e.
IR£ An II

,wAIT le •• s (O~ U~TIL "OOHr·,
/lCI·STATUS
IERROR STATU' ~OlLn.INC ~
'REAO, "SE£K EA", O~ "ADDRfSS'
'U"H~E"
'If ~ARTRIOC~ OISK
lOON'T ATT£~~T A 'OR"AT
I.OO! REAO
IATHHPT A RHO
IIN THE ~ORHAT Hoor
IC~I~3T USE Of 'O""AT ~OOEl

IUNIT • 'ORHAT MOOE ~IT
ICA • fn~B
IAfAOl1

,wAIT II'.S COR UNTIL ·OONr·,
'ACI'STATUS
INO "OP DONE" 'OLLOW!NC '"T orAD
'CHECK .p OONt·.·./W DON!"
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'3 1'I'3~6 'P<.212 nOSE. IC~EC' OATA '3 "'-~4 34 V'''b27~ nOStl( 'Cl-lfr:1<. OA TA
'0 "~l~7 rl"':'I:I",. • I Sf EK rYLINOEij H~~ "4 _3435 ./.~~~tI~ '. ISfEK CYLlNOfR iF on~,~'.J"~ 'H2'J EHAlT IERR~R O"R ING SEFK, ACI-SfATIIS '5 .34l~ "~b2~~ fHALT IE·ROR DIHlINr. SEfK, ACI -STATUS~6 ~ ll' I "~027 JMP flf I SKI. OEMAINOER OF TFST "6 ""~4~7 't."'~·2? J-. f sr ISq. .EMAlNnEO nF TEST
'7 '708 ~JH, ~'~26" GEN[J4T IGENFRATE OATA '8 .,;-'4A\o1 VOlb2hfil t;ENOAl 'GE"f~ATE OATA.; ~ ll,J ~nl," HODS .OATA·'Ll H~OS .; ~3441 ~.'210 ""11"'5(0 'OATA.~tJMI:SERS .-~77I ~ ~ lJ~ 0 0~6~JP PRGENO 'OAU 8UFFER AnORESS I ~ ~34A2 "·6~.l' .~GEND 'OA TA AUFFFij AnORESS1\ 1\
12 ~ lJO' ~·'027. 'RlTE '00 TH£ WRITf 12 ~l"l "'~6271'1 WRITE ,on THE .RITE
13 e 1 le 0 ~06~l. pOGENa , DATA eUFFF. AnORE~S IJ ~l4H ~06eJ' PRGENO 10ATA RUfFER AnoRESS1. e lle7 ~~H17 17 '"EAO-~ • SfCT.-', I S~CTOR I' ~H45 ~0".t7 t7 'HEAD-~. 5ECT.~. I SfCTOR

" ~ lJr~ 0'6B3 fH~lT 'ERROR I~ .RlT~. 'CI·STATUS I ~ 03"6 ~~52~3 EHALT IERRrR I~ ••rn. HI_SHTU~
16 eJHI ~"'I~ J ~~ EIE , SKIP R[MAlNOE_ OF TrH Ib 03 •• 7 0 •• 01~ J"P ElE ISKIP REMAINDER "~HSTII t7
IS e 3J7~ 0H267 -UD 'ROD THE nAU i e 0H~~ ~.6267 READ ,Of .n T"~ OU.
U In7J ~"2H ~R~ENO·08e 'OA TA ~U~F~R A~OHS5 Ig ~3.~1 0.7230 PRGE~O_U0 'OAT , 8urFER AOOOESS2. • J37A Ut~17 17 'H~AD-~. HCT-e. I SECTOR 2e 0H52 000017 17 JMf.ln ••l!, HCT.~. I HcrOR
2t ~ 3Jr~ ~re~~3 [HALT ,EunR IN .fAO. ACI-STATUS H 0H53 .'e2~3 fMAlT 'ERROR IN -UO. ACI-STATUI
22 Oll6 eUH5 JM, nE 12 0H5. 0~ •• e5 JHP EJE
23 2J
20 e3377 U6271 CHECK ,eDM,Uf O~TA SUFFERS 2. 03"5 006271 CH[C~ 'COMPARE DATA eU~~E.5
25 .sue HO~l~ PRGENO 'GMn SUFFER 2~ "34'6 .'6eJo PRGENO '~OOO 8UH~RH .SHI U12H PRGENO_'Be ,QUEST 10NAaLE aUFFER 26 0H57 ~.723. PRGENO"U 'QUfH!O~A~LE eU,HR
Z7 e3A~2 ~'62'3 E •• AlT 'ERROR. AC~-GOOO .ORn 27 03.00 000253 EHALT ,[_.OR. AChGono .0.0
21 13Hl IMBo n~1 lOCP !ACI-BaO .ORD a 03.e\ e0e2~4 EJ~ I lOO~ ,ACI·SAD ~ORO?g 29
3a e~Ho U62~' E 2 I J SR , I !,ET '00 Hn"_ITE/REAn 30 034&2 ~0eB~ E •• JSR '!SET '00 SE~K/WRITEiR~AD31 e 3"S 10&272 OOHK ,CMrCK DATA II ~3'O~ iH"q52;' ,. DOSH 'CHECK DAH
32 .30ee ."~rp ! , SEEK CTLl~O~R ZERO ~2 ~He~ 0~0~~' ! ,'E:!I( CYLINOER tHOr., 33 13 ie7 leUS3 EMAlT ,ERROR OU.I~C SHK. ACI-STATUS 33 ~3.~5 0.6B3 [HALT 'E~ROR OliRIN; sen. Ict.SHTUI
H eHII He~n JMP f2f 'SKIP ~EMAlNOfR OF HST 34 2306& 0~0.22 JMP E .f /sKIP RE"UNO[~ 0' n.,
55 S~

t; 5e e:HII eeeHe GENOAT IG~NfRATE OATA 35 030e7 ue2ee GENOAT ,.fNfRATf OATA
37 c3'!i U"7~ aNn IOlU·all CiNEs ~7 03HC ~~~2~.• AL TI IDA,. PATTE.N . Utlllt ETC.
H nAI3 n&5H ~RGENO 'DATA SUFFER AnD~fSS 3d 03471 e~e5H 'RGEND ,OHA eU"~R AOCUSS

L SQ ~g
'11 e:H\. U527. .Rlff '00 TH[ .R!T~ .0 a3472 0~ ~27' "RITE '00 THE .RITE
01 13. " He53~ PRCE_O , DATA aUF~~R AnORESS O! 0lH3 0"6el~ PRGE ••O ,OITA ~UHH A!lORfSS

L '2 0301& 0HR!7 17 'HfAO-R. HeT·e. I HC·TOR .2 0347. 0 •• ~ 17 17 IHEAo-e. 'I!cr.e, ! HCTOR
.3 13" 7 e.&253 E~alT 'E~~nR I~ .RIH. ACI -STATUS 43 03An ~~·d253 [HALT 'ERRO~ IN WR!TE. ACI-STATUS
H 050a ep001~ J~P En 15K I' ~EMAI~OE~ Of H5T '. ij3416 0~0'12 JM~ f .f 'SKl~ ~fMAINO[R Of TOT
05 05
oe 010~1 0"e267 QUO ,UAD THE nATA 06 0H77 0f62e7 READ 'REA!I THE OATA., 01022 0'72H PkGENO.000 'OAT A eUFFfR AnORBS 47 ~B.~ ~.723. PRGENOH!ft IOATA aUFfER AnDRESS
oe 0301l ~0e·17 17 IH[AD-~, SECT ••", I SECTOR 48 015~1 ~·0·17 17 ,HEAn- •• SECT ••• I SEe TOR
09 .~ 020 ~.S2~1 E_AlT IERRO~ I~ REAO, ACI-~HTIJS 49 035~2 •• ~25J EHAlT I[RRnR IN READ. ACI-STOWS
50 0lA2, U~Ol5 JMP EH 5. ~l~.3 ~'0."5 JMP E.E
~ I ~I
~2 010H ~.e21t CH~C' ,cnMPAOE OAU ~UFFERS ~2 ~l5.0 ~.6UI CHECK 'CO~P"'RE DATA AUfFfR~
~J ~3 027 r.~~l' -.GEND 'Gnon BUfFfij 53 "3~.5 ~.6~3' PQr.E~O 'Goon RUfFfR
~o ~lO~ V.12.1? PJ.f('f.NO+CP0 lauESTION'~lf ~UF~~R 54 0l5M ~.723' ~~GENa'4~~ ,OIJE5T10NARlE ~urFF"55 ~301 ~H2~3 EHAlT rEQRnR, AC.-GOne .Mn 55 ~3"7 '.625~ E"ALT IERijnR. ACA·r.OI"lD wrQn~~0302 ~P'625A E 2E I lOOP !Art -aAO .nRn 56 "1'1~ ".62~4 f4f: lonp J .t.Cl-1HO .ORO



I~.H •••• 1~ 1~~41t .M,lPJ
·1 ~ 1
'2 ~l~11 ~~62~~ f ~1 H" 'ISE T '00 ~EE~/."ITf/~EA~ ~2 ~1~!l4\' ~~~\J~ LOA ~'~""OOH'J ~3512 ~~.27' OOSEO 'C~ECK DATA ~J .J~41 ~4"36 STA ',Rt[ ~AN•• ~J~ll e~?~~. • 'HE" CYLI~OE~ H~O 'J "3~'2 '.625' E61 JSQ 'l~ET 'D~ SEEK/WRITE/~EAn.~aB\. ~'62~~ E~AlT 'E~ROR OU~INr. SHK, AC' 'STATUS .~~J~'J ~~6272 flUSH 'CHEr.K DATA.a ~J5 " e~••n JHP F~F 'SKIP ~E"AINnEP nF TEST ~O ~3~44 ""'YlO\frl~ • , SUo CYLlNOFR ZE~O.7 '7 ~35'5 ~~6~5~ EHALT 'ERROR OURIN~ SfFK, ACI.STATUS~8 03516 ~'O268 GfNOAT 'GENEQAH nUA '8 ~~5'O ~"'!42' J~P F6E 'SOIP OEHAINnER Of HST
'9 ~J5\7 e.~lI'~ AL T0 'OiTA PATTERN • ~I'I'I. ETC. 119
Ie ~~5" ~'6aJ' P~GENO 'DATA BUFFER AnoPE~S I~ 03541 ~'.IJ6 lOA P,RELNAN
1\ II e35~~ "~135 STA ',PANon.
12 03521 U827. "RI T£ 'DO THE WRITE 12 ~3551 0'5261< GENOA! 'Gr.NFRATE DATA
13 03522 0'663. PRGENO 'OATA euFH~ AnDRESS 13 0~552 P~~~12 RAN 'DATA • RANDOM
I' m3523 0~P.~\1 \7 '~EA~-~, SECT-., I SECTOR I. ~3~~J 0~683~ PRGEND 'DATA BU'FER ADDRESS
15 ~35?' 0M253 ["'IT '~RROA I" wRIH, ACI·STATUS 15
16 e3525 ep~4\2 JHP f ~E 'SKIP RE"'JNOER 0' HST 15 035~' 0A5VA WRITE 'DO T~E WRITE
\1 17 m3555 0~6e3~ PRGENO ,QAT' eU'fER AOD~E~S
ta ~B26 eM257 READ 'RHO THE DATA ta 03556 ~m~·17 17 'MEAo-e, SECT·~, I HeTORIe e3527 ell723A PRGEHO·400 tDATA ~UFFER AnORf~S Ie 03557 ~.6253 E~'lT ,ERROR IN WRITE, ACI-STATUS2e 03530 e~~~17 17 '~EAo·e, 3tCT.~.I SECTOR 20 03560 00~'12 JIIP f6f. 'SMI. REMAINOCR OF Trsr
11 e3~31 ue253 E"', T 'ERRM IN READ, ACI'STATUS "22 113532 e"e'~5 JHP f~E n 03551 006267 READ IREAD THE OAT A
23 23 03562 0~723~ PRGENO ••• 0 'DATA ~UFFER AOO~ESS
Z4 13533 eU271 CHECk ,COMPARE QATA BUFfERS 14 03563 ~f0A17 17 I-..fAD-,., 5ECT.~, I !feTO"
25 e35H ~'6e3" PRG[NO tGOM BUFFER 25 m35~' 006253 EMAlT ,ERROR IN READ, ACI'STATUS
25 03535 a.723' PRGE-O·.00 ,QUESTIONA8lE eUFfFR 26 e3565 0m0'~5 JH" fef
27 13538 aU2~3 f,UlT 'ERROR , AChGOnO wnan H
U 13537 U825. E5fl lonp ,ACI-BAO .ORO 2e 03556 C~6271 C~EC~ tCOMPARE OATA eUFfERS

29 03~H 0~5e3~ PRr.END 'GOOO eUFHR
30 13'70 007230 PRGENO.400 ,QU~STIONAel! eUF~E~
31 an71 0'6253 EHll T ,ERROR, AChGOOD WORD
32 13572 U62~A EaE 1 lOOP lAC I.UD WORO

(
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10lSCUSSION ~f TfSTS E7/f8 'NO E9/EI~
!t.t"':>~ ."'1'"
·1
'2
.Jo.
OS
,~~
.7
08
OQ
1 ~
11
12
13
I'
15
16
17
18
B
2e
H
n
23
2 ••
l~
<6
U
18
H
.10
jl

12
J;
J ••• ~':":!3

I AT THI~ POI~T TN TESTING IT HA~ REFN O~TF~"INEO
'THAT ~EAOIN~ ,.0 .RTTTN~ CAN "E Pf~fOR~EO CORRErTlY~ THE
,,<Xl FOIIR TESTS 'QE A CYlINnE" AonRES~ [HfCK. cYLINOERS
'ARE fTR~T SFlfCTEn IN CRDEH (0-31') AND DA,' EDUAl TO THE
IC'llhOER NU"8ER IS WRITTEN (TEST '7, nN HfAn-.
ISECTDR-0 OF EACH. THE FOllO.TNr. TE~T THEN oE'OS THIS Q'TA
,e.CK IN THE S.Hf SEQUE.CE IN .HICH IT .AS .RITTEN~ If ONE
/CYll~r.ER IS "'0ITTfN ON "ORE TH.N ONCE our r n • (ALWAYS. OR
"L"YS I' C'lINOl" 'DORESS 81T LINE AN f~POR WILL SHOW UP
'IN THE OATI ceHPARE CHEC~.

I.E. IF 'CYL ." IS 'LWlYS A Z~RO THEN AN ATTEMPT
TO SEEK TO CYLINOER • lCTUALLY SElFCTS
CYLIND!R 6. OATA WORDS OF •• ' ARE oRITTfN
THE~E 'NO OHEN THE OITA AT CYLINOtR ~ IS
LATE" RE'D AND CHECKED IT "ILL BE ".' WH~N
IT SHOULD eE "eo.

IT~STS E1lE8 CHEC~ ALL CTlINnER5 IN 5EQU~NCE e-312
'A~O TfSTS E9lEI~ c_rc< TME CYLINO~R5 TN O.EDE~
,FOC~ 312 TO 0. IlSI~r. TMf CO"PlE"E.~T 0' TMf CYLlNO~R
"UM~ER A5 TME OAT A .OROS.

~~ '::56~4
~H2~
\.o~-j2~

~Je2'
CH3~
~S"~I
eH32
C~63J
~3~3'
~3~35
0Je~6
~~6H
~l6.~
~seq
~36"2
~J60
~:'!b441
0.'64,

VI:\~7) l"24~'P
01.'!>7' V,.4~4 •..•~

.J57~ '~b25' Fl:

~~516
~3S77.~~.~
~36.1
~S6.2
~36~J
036~'
036~S
036.6
03607
~36!0
0361 I
0HI2
03613
0361'
~3615
~~616
l"'.!617

~06~n
~~~~0tl\

M6253
.P~·II
~M?'6~
~.5'1?
0M6J.
.~627~
~~563~
0"'rI~1'1
.062S3
~~~'~I
~oe25'
010164
0201~3
02Hl2
1224:<1
~"'i',1 jt;

~3e~" \f124~'~
dJ~21 0';~'~3
~.':iu~2 .,~:e2~" f.a:

~~d272
t; ~J.~!7',I'i
IiHIO~:13
':;""Cl"12
~l>O::~l
\!i"&dJIi
(i~tl;;l'
\\~~233
e\'h14(j3
~2G'"
0,,~7e'
12:"\-1
e.62~3
1tI~6?~J

\<\Y75~
~?~'6?v.;;.cI;:t-,
1,2427
tr1"'~1~~

'iu~ PI,1It

STA ~.f7.1
JSR '15ET

U.l:
OOSEK
o
EHALT
JMP £7£
G~NOAT
CYl"
PRGENO
W~ ITf
PHGEND
17
EHAL T
JMP ~.I
LOOP
ISZ E7. I
LOA 8,E7.1
LD' I,CJI2
'UBZ 1.0,S8N
J~p E7

EH:

SU~ ~,.
~TA e,n.1
JSR USET

H.lt
OOHK~
EHALT
J~~ ref
~EAO
PRGEND
1 r
EHALT
JHP E8E
LOA 1,'Ee.2
LOA ~,!8.1
SUR. l,a,SZR
EHALT
lO,1P
ISZ E8.1
LO' ~,F8.1
LOA 1,012
SIJ~1 1,H,SRN
JM? E 6

,e'l. AonRFSSING CHECK. SEE nIScusslnN.
'PRtrEnl'G E7 •• OITE ON HEAO-0. SfCTnR-0
loF FArH CYLI.nER. IN EACH SECTOR OAT'
'EqU'L~ THE CYl". .RIIF IN A~CEN~IN •
10ROf~ FOOM eYL 0 TO 312:
'SfEK
'CYlI.nER NUMBE~ (IT CHAN.FS'
IfRRr"oR OIJRTNG ~EEK, AC! -STiTUS
'SKIP TO END Of TEST
IGENERAlE nAU
'AnDRESS OF DATA CfNfRATO~
'~ATA ~uFFER AnDRESS
,.R I TE I
10'TA RUfF~R AnDRESS
'OUK ACORESS
IERROR DURING WRTTE. ACI_STATUS

1(E7~I'-CYL •
'DO IT ONn FOR
lEACH CVLlNOER

ICYLYNDER AOOR~SS CHfCK. SEE DISCUSsION
I~~evinus TO TEST ~7. READ FI~5T 3fr.TCR
,or lACH CYLINntA ANn CHfCk 'OR P~OP'~
101TA. IN EACH riSE DATA SHOULD EOU'L
/THE CYLl"~'f~ ~.
IS[U
'CYL!NneR NU"~fR (IT CHINGES,
1,,;rHO~ ClURING SEEK. Ael-STATUS

I~<AO
'OATI aUFffR lnO.E5S
1015X IDO""3S
r~~~nR O\;RTNG ~EAO, AC1.~TATU~
IS~IP TO END O~ T[5T
,'IR5T WO.~ I~ O~TA ~UFFER
"MUULD - C'(l.INO~" •
, AC0 .•GtlO[')
IACI-UAO
'~~An THf TEST OfSrijTPTIO~
IRE~~'T THE TEST FOR
'r:AC~ nLl~nf~



I~~~' .~AI~
~I
'2
oJ
"4.~
P6
"7
P~
'9
U
II
12
13
14
15
16
17
te
Ig
20
Z I
22
23
24
25
26
21
2S
2g
3e
31
32
3J
34
35
38
11
H
19
4P
41
42
43
H
45
46
07
46
49
50
~I
~2
~3
~o,~
~h

~HH "2"2"~30.'~.ttl.t""~~3~'.Y~62~~ £91

~3651
~3652
e36~J
~3654
e 36 5 ~
03656
03657
e36~p
~3661
~3662
.3663
~3684
03665
03666
03667
036'~
"3671
P3672

0062n
~'H~P
•• 6B1
~P~411
U6H6
U~21'
U663'
~0~27~
~'66H
~·i'·17
BP62S3
••P4ll
0PU54
et4764
0peOPI
02.761
I P II ~3
H~'58

e3673 0U212
0H74 ~4~0~5
e3~'5 .'62~V fl.'

03616
P3677
~l7'P
037PI
031"2
037.J
03704
PJ"5
~31.~
03"7
.371~
03711
P~712
~ J 7 I 3
~J710
• 371 ~
P3716
~31t7
""",;-
~~7; I

P'627?
~HH'
O,P6253
H7413
~'6H'
0P663.
~PpOI1
Pf.~253
,0124"'8
'26774
,?"01

1'~''''·
P2010
H6253
•• 6250
"!4762
.j0! ~ 41.: 1
~?77~1
1'11>3
1" •• 1!).d

(

LOA ~,C312
~TA pI,f~.l
JSR 'ISET

B.II
DOSE'
o
EH'L T
J"~ F 9f
r;E~O'T
nLN~
PRGf""O
WRITE
~RGE~O
17
[.llT
JMP •• 1
lOOP
OSZ [9.1
J".Ft •• 1
lO' ',£9.1
"'OYL 0,~,S"'C
J"p fg

lO' e.CJI2
'TO "fl~.1
JSR 'IHT

fll.11
noSE'~
(~'lT
JHP fl~E
°EAO
PRG~~D
17
E.llT
J"~ flPE
lOA 1,'EI0.2
lOA ~.fl~.1
rOM 0,P
SU8_ 1,~.SlR
E"'l T
L [)np

nsz fl~.1
J,...P ••. t
lO' ~.fIV.!
~uvL. fr'I.~,S'iC
JMP f 1 po

fI~.?1

IC'L. AonRfSSING CHE~~. SEf nISCuS~lnN
IPRECEnl'G TrST E7~ .RITE O~ HE'0-0
ISECTOR-", Of rACH C'lIN~ER. IN
IElC~ THE OlTl _nons EnUAl THE cn.p.
10F THf eYl". WRITf IN OESCENOINf.
IOROfR FRO" ~'I ~I? TO e.
I SEE(
1~'lINOE. NU.~fR (IT ~HANGES'
IERRnR OIlRING SEEK, lCI'STOTuS
IS'I~ TO END CF TEST
IGENERlTE OlTA
l.nooESS OF OATA GfNfRATnR
lOlT' ~UffER ADO~E~~
I.RITE I
10'T' eUFfER AODRE~S
lOIS' ADORES'
IfRRnR OURINe WRITE, ACI'STATU,

,(E9.ll·CYl.

IDO IT ONC~ FOR
IEl~H CTLlNOH

ICYlTNDER lOORrss CHfCK. 'EE OI'CUSSlnN
IPREYIOUS TO TrST f7. RElO FIRST srrTnR
10F EACH c'lIN~rR 'Nn ~HEC' FOR PROPFR
lO'T'. IN El~H ClSE DATA SHGULO ECUAl
'THE COM"lEMENT nf THE C'L •
IHE.
IC'lINnER NUMB£R (TT CHlNGES'
IERROR OURIN~ SEEK, lCI.STATUS

IREln
10lTA ~UffER AnDRESS
10TSK AonRrss
IERRM OIlRI~r. REOO. ACI.STATUS
"'IP TO ENO Of TEST
IflRST WORD IN OlT' ~UfFfR
ISHOlllO • ~'L1,aER •

IAC~-GnOO
/ACI·B.O
IRfln THE TrST OESrRTPTInN
lofPflT THF TE~T FnR

IElC" rYLINDf~

!I"~~~
01
., 2
.3'4~~
~6
.7,~
'9
U
II
12
Il
, 4
IS
10
17
te
U
20
21
22
23
24
2~
26
27
28
29
3~
JI
32
~J
H
35
36
J7
3a
39
40
01
42
OJ4.
4~
46
47
46
49~.
~I
'2
'J
-4

~3722
~372J
~~72.
03725
03726
~~721
~~73~
03131
~3732
03733
~~734
~J73S
03736
03737
0374.
~J741
~3742
~314J

1024~'
e4~"2
02~ 110
~4~'\3
kiPlI52~~
~.O?72..~~~.
0'6253.~~0"
0M~e8
~'~2J3
0~683'
I'A627'
00683'
00op17
0r6253
0 •••• '
0'~25'

~J7"
~37'5
~3"6
~H"
"~75"
~'7~1
~':"1 ~2
".H 5J
~V~4
"Jl~~
11'·31 ~q,

~'.1~2
02.773
"?"S6
12J".A
t14'177Po
~?41'3
"3"21'
!?7!"3

10(\ Jt~'?1;\
1 t 7 dv;.
~. VI ~ '; 1~t"

I~Tsru~~Tn' n~ THE SECTOO AO"~FSSING CHEr~:
.(Tc~TS fl!/fl2 'Nn FI"FI4)

'USI~G C'l!NnF~-o, HEl~-' TE~T Ell WRITES PH
'E'C~ succ e s s tvr SfCTO. INnlYIPUALI Y fRU. '-5.
lOR "-II. 1" EACH Clsr HC" a'TA wa~o EnlJ.,5
ITHE SfCTUR ~U"~E~. TEST flP RElOS T~f INnIY-
IlrU'l Sir.TORS UAr~ IN THE SAME ownER lNP
'CHfr.KS THE ~ATA. TESTS EIJ/EI' PERFOR. THE SlM[
IHS~ nCEPT TH~T THF HrTO~ SfQIJENCr IS IN T~E
'~FH~SE OOOf~ AND THE OlTA WRITTEN rCIJOLS T~E
IcaHP,EHFNT OF TH~ SECTOR NUH~fR.

ITHIS T~ST IS nESIGNEo TO CATCH fRRaNEnu~ SErTOR
ISELECTION ERROWS.

I.E. IF 'SC2' 15 llWAYS AT GROUND WHEN 5E(TOR
2 IS SElECTEn, SECTOR. wILL .nlllLL'
BE CHOSEN lNO '2'5' WIll BE WWITTE" TH~RE.
I~ THE SUB!EDUfNT RElo A OAT' CoMPlW[
ERROR ~ILl RESULT WITH THE Gnon.·~·,
ANn THf. fun_"2".

SU8 ~,~
Sit ',SECT
lOl ~,rl7
Sit ~,fll.1

Ell: JSR '15FT
oaSEK
o
EhAlT
J"P filE
GENOAT
SECTN
PRG~NO
WWITE
PRGE"O

E 11.11 17
EHAlT
JMP .+1

Ell!"' lDnP

I SZ SH T
LO' ~.nl.1
Lla I,~~II
lon I. ~
STl -,FlI.!
LOl !,~TYPF
LOA ?,rt~7
AonL l.t,~"C
LIlA ?,rJI1
o.;ll~ ~,?,~ZR
JHP f!1

'S~E oIS~US5ION PRECEOING THYS
'WRITE ON ~Yl·0. H[AO,., ONCE
If OR Elr.~ ~ECTnA~ IN EA~H
IC4S[ THE OlTl WORnS [DUll
ITHE SECTOR NUMBER
IHEK I
1~'L1~nEO ~
IERwnR IN SEEK, ACI-STlTUS
ISKIP TO END Of TEST
IGE~ERlTE OlH
IAnaRESS OF OATl efN ROUT.
/AnORESS Of OAU ~lJfFER
IwRIH I
10'T' BUFFER lnDRESS
,~ISK ADDRESS rJT (H.NGOI
IERROR IN WRITE, Ael_STATUS

TEST.

IINCRE.E~T THE 9f~TOR
J ~11""Rfq

'SFE IF nONE



10~~3 .JoI;'I~
t('lA54 ."-1""I "I·2 0H " 1.24~' 5U~ ~., ,SEE THE OISCUsSIO~ PRFCFOING "2 '4~1~ 02~143 LLIA pi, nTYPE 'SEE OISr.USSIO~ PRfC~OING

"J 0H6~ ~4'1~' ~TA f. S~rT ,HST Ell. RElO ONCf FROM '3 '1 d~ \ to 11:> 4::?'" LO' l.rlH 'IrST PII. WQTTF "" C'f'L-0,.4 ~H61 ~U114 LO' '. C 17 ,E'C" SECTOR AT C VI ••• MfAD.~. •• ~'.17 I·JI~J '[J~L t'\,,",,SNC .HF. .•.n .•", ONCf fOR f.rM SfCTOR..~031 ~2 •..A~'l' SH •• fI2.' 'CHECK OlTl IN E'CH psE. .~~'~2" ."211 LU' I •C 271 'I~ f.r •• C'Sf THF OlT. EDulLs'6 ~37 0 ~P62~. f 121 JSR _IHT 'OlT' wOoOS.SECTnR .. "5 "'~'I ,.14442'" SH 1 •F 13.1 'THE C~MPLEMfNT nf T"E HCTORn ~37~4 ~.e2l' DOSE" ,S£EK '7 ~.~n 12~22' ~nvZR 101 '~IIMRER"S 037 6~ ~P.lIIi~P.1I ~ 'CYlINnER • ~8 .4.23 12;22' •...ovZp 1.1~9 03166 P'5253 EH'LT 'ERRnR I~ SEEK. ,CI·sTATUS '9 .402' 12522" MUVZR 1.1Ie 03161 00.41' JHP f IH 'SKIP TO END OF TE~T 10 .4.2; 12;22" HUVZP 1.1II 037' • ••up RE'O rRfAn I II '4~25 v."I~' STA I.HCT 'HEGtNNING SECTOR12 037] I 0'06l- E 12. \ I PRH_O 'OATA 8UfHR .nOQESs 12 ~4021 .~02~P E131 JSR .ISOT ,SETuP
Il 83772 op~~p f12.21 P '0 IS" AOORESS eIT rMANGES) \J ~00l~ ~P0212 DOSE" .SEEK I14 13173 1"6253 EM'LT 'ERROR IN RfAO. lCI·sHTUS 14 00031 ~~~~~o ~ 'CYLINDERI' 031,. U~40' J"P fin 'SKIP TO ENO OF TEST I' 04032 ~~6253 EHALT .ERROR IN SEEK. ACI.STATUS1e IJ1" 02e1'2 LOl •• SECT ,GfT SfCT • 10 24033 ~00411 JMP fl3E .SKlP TO END OF TBT17 ~3"5 125173 LO' 1, 'E 12°. t 'GEl • wnRn RE'O 17 04034 ~'626~ GESO'T .GfN'-RATE DATA
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2e e 4eel U02'0 onl LOOP ,.CI·8l0 20 04031 ~0e27' WR IIE ,.RITE I21 21 0J040 ~~oeJ' PRGENO ,.ODRESS OF OAT. BU~~ER
22 04 0 ~2 0UI" IH SECT .INCRE"ENT THf SECTOR 22 a4041 r,"0~1' E 13. II \1 ,~ISK 'OORrss ClT CHANG!5)
tl aU"l 02~107 LOA •• E\2.2 ,NUMeER 23 0'0'2 0.62'3 fHALT 'ERHOR IN WRIH. ACI'SHTVs
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" e42." ~'e2'2 OOSE~ ISEEK I 15 ~43.6 '~62'2 OOHK 'HEK I
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22 22 ~4"?3 .~~ I IT 117 I HCTOR •n 11(304 0JeI'~ LOA 2,LJ~UM , RECALlSRA H TH~ UNIT 23 ~.<Q1'4 ~~b253 EMALT 'E~IH'IR, ACI'~TnLJS
2( 11'303 0211H LOA ~,TRCl.2 I WITH A 'EEK ERROR 2' 00425 0~~'1' J"'P E22E "KlP TO ENO or HH
25 ~'300 000(111 'TA f!:,~.1 25
28 1007 1002.2 RE CL ~ ~6 00(26 ~~620O GE~OAT IGENERlT~ DUA 8UFFER
27 27 eun 0~52~~ THREE IAODR or DATA G~N
2e e 07e U0251 nIl 'ETPI I CHUK FOR ILLEGAL ERROR' 2~ 0'00 ~.65l~ ~"RGENO 18UF~ER .00 ••.•
29 e071 H0272 DOH' IALONG WITH SEH ERR~R 29
31 10372 He31' 313 IlCl·STl.TUS 31 ~H~I Bf020T RHO ,UAO • S[POR
31 2'373 la172 LOA ~.oo IINHNTIONAL HE. E~ROR 31 a."!2 \)Y';l:)~ PRGENO"U 'CUfF lUOR.
3Z •• 31. 123'1( ""'D. I.B,HR IILLEGAL STATU~I II fNtl nL' 32 ~'(33 ~H!I' I 17 I SEe fUR (

~3 e'37~ ~.~25' EHALT IC~ "LJNS.A."~II OR lofCHK WO" 33 eU3< P06253 r"ALT IERROR, ACI'STATUS
3( 00310 er023' LOOP lOR 'Ol TA LATE' 3' d"" ~~0'~5 JM~ f22E 13n~ TO E"D O~ TBT
3' ~5
35 e'377 ~HI'O 1.0A 2,LJNUM IREe-LIBRATE TME UNIT 3& ~"35 ~~e271 CHEn , CDMP ARE eurf~RI A/b
37 ~H~3 0211JO LOA 8.TRCL.2 I wIT" A HH tRR~R 37 ~A437 e~663P PRGENO IAOO" OF OUH A (C~RHCTI
38 844~1 140(@1 'H e , •• t 38 0U.3 0M2l" ~RGE"a"8e IADOR 0'" DUH 8
3g eOU2 2'52'2 REeL" JP aO"1 0r.0253 fHALT tCO~.·'\:.lf. ERHr.R. lC,"CU(Jo(. 8(U2 0.~23' ~22l1 LOOP IACI·D.O



I"A63 • "'. J'" !Oillb4 .MAIN
'1 ~I '4~:i1..1 1·24,P n., ~UR ',~ I.RITE evL • I~T" fArH'2 Q!444J '~676. E23: nOR. ISFTIIP HeTOR J , 4 "2 •.It ~ t 4 11.4""'.410'05 S1& " .CL Is~eT -, HBO " OF 'LL~~.., ......

~ "''' ~ \~ (III • ItyL • m •.1r'4~t5 ~.H·42" ~f& " .srYl leYUNOERS•• ~'" ore« ~ •r~2~. THRH IOil l TYPE ~4 I()"~'o ~~("21' LOl • ,UI2.~"'•.•• 0 ~•• srr 77 'OISK AOORESS (!fCT 3l .~"~17 1t14V\43=' STA PI, l (YL
'6 .~~4~2~ ~~6264 r.ORIo
" ".••4' ~.~a4 DO·. :}·7 ~4~21 fc' '" V III ~"pI •eLI • ,eYL •.6 ~"~0 .~~~,.- ~ '8 ~4~n ~.5?12 cYLN ,"ODO OF DATA GE" RO"T.'9 ~(A~ I ~.~2n FOUH .9 ,,.~?3 \r'Irv~11 17 ,0ISK 'OORES~
I ~ ~402 •• ? \ 17 117 'SECTOR A I~
II 11 ~'~2'~\~77~ 152 .eL
\ . 04453 U625~ JSR 115[T ,TElT WRITE SECT J-RfAO SEeT 4 12 ~45n ~2~17J lOA ~,.c;
13 ,SfO"E'leF.• 13 .'~70~24212 lOA 1,012I. ~44~. ~'626~ GE"OlT IGENERATE nATA 14 .4~V I?2~31 sue ze I,., S9N
15 ...~~M5232 FOUR r .• I S 15 ~~!I~\'I ~~t.".7'''' JMP •eL-1
15 0U~O ~H~l' P~GEND '400R OF OlTA 8UFf 16 O·~~I 0~0'41 LOl ~,C~~0
11 17 04~32 ~·~~.I ~TA ~,CC~T I DO 5AS SFEKS
IS ~US7 e~027~ wRITE ,.RITE A SEeTO~ 18
I; 144~~ UO~3' PRGENO IlOOR nF Clll ~\JFf I~ tAT ~ TIMES fACH pn~EfN RAI,~O"
2~ ~44e\ P'~H7 77 IS[CTOR J 20 'CYLINDER NUMBERS
21 0ue2 ~~62~] E"ALT 'ERROR, lCI·STATUS 21 04533 ~P6251 r,OI JSR 'I~SETP
22 ~••e3 0r~417 JHP E2~E ,SKIP TO E'O OF YEST 22 ~45~. ~.6272 COSEK ISEH !I23 23 04~3~ 0~0n0' '.5eH I 0 ,CYL •~., •• e. e~6207 RElO IREAD A SEerOR 24 0:'H ~P~2~3 EHALT 'ERROR, lei-STATUS
25 U485 ~f723' PRGENOH~0 '"EM BUfF AOORB! 2~ 0'5~7 ~P0'3~ .IMP f24R 'SKIP TO .,JO Of TEST
2& '4466 ~~e117 117 IHCTOR • 26
27 '4487 ~.e2~] [H'LT 'EI(RM'I. tCI·~TlTIIS ~7 e45.e ~H257 REAO IRf~O CATA IN SECT
28 eU70 e.e4\2 JHP 03E ,SKIP TO fNO OF TBT 26 045.1 ~~6~J' PRGENO '"EM lCOR2g 2g ~'5.2 ~.a.17 17 ,GBK AOOR
le e44n e~e2e7 READ 'READ A SECTOR ~f, '''5'~~.C2S3 EHALT 'ZRROR, ACI·STATUJ
31 ~"72 e'60JO PRGENO I~~H AOOR 31 0 .• 54.l1 0pe4JI JHP (24R "KI~ TO £NO O~ T[H
32 ~U73 ~.e~77 17 ,SEcrOR 3 32
33 0U14 ~~6Z~~ fH'LT 'ERROR, Ael·STATIlS 33 ~4545 ~2el~~ LOA e ,CYL 'CliRRENT CYLlNCE~ •34 'U75 er~40~ J~~ E2JE 'SKI~ TO ("0 OF TE~T ~4 O~S46 0'~15~ LOA 1,.BUFf 'ACTUAL CYl -35 35 04547 InAI5 SU~_ 1.0,S~R ICLCYLl .lAST CORRUT
36 ~.470 e00271 CHECK ,eOH~'Rf SECTOR 3 & 4 35 e455~ 0~~A03 JMP ~"'3 'NO ~RR
37 ~U71 0pee3P PRGE"O "EeT 3 J7 0J551 ~M25J EHALT ICYLINOER •Je ~45~0 e"2J~ PRHNO.4~0 ,HCT 4 38 04552 ~~~42J JHP E24R
3; 0'S~1 ~~O253 fHlLT 'COHPARE ERROR, lCP.r,OOO (SEn 3l 39 04~S3 ~'627? OOSH ISEEK LAST CY~
40 045', e~~2,. £23E I LOOP ,ACI·BAO (SECT 4' .0 ~'55' ~Pp.~P Len I 0 ICHANG~S 1
41 Z4S'3 Ir2~~p Aoe ~,0 4\ 0'5~5 0.0253 EHALT
42 0.50. ~.pH5 5TA PI,55KFLG 42 0AS~6 ~~Y417 JHP f2AR
43 0'5·5 21.,'n J.P £2' 43 r'5~7 0~6267 RilO IRon see A
U 1I'!.~~e 1P24H RANSK' SU~O 0,. •• .'~M "063. PRGENO
4~ '4507 04".2 SO P,5SKFLG 45 .45~1 0"·17 17
4. 0.~\P PH262 IN!T 46 ~:~"2 ~'o25~ [HALT., .4511 224'1' LOA I,(2 ,sn COUNT fOR 47 e4563 ,•• 412 JMP E24H ,HlYRE ,nRS FRR
40 04512 0"~" 50 I,sse,T 15~B. HF.K~ 48 ~4~.4 ~2VI~· LO' ~, [YL ,CURCYl. N

49 .'5'5 ~2e153 LOA I"~Uf F IWHERE of REALI.Y APE
5~ ~45'b l~l'15 ~uq. t ,0f SNR 'SHO BF SAME
51 ~'~67 ~P.~\~ I' JM~ F2'E
52 ~14570 "Po2S3 '"ALl5.1"4~'1 r"'''' ~ .1,',. JMP F2'H
54 ~'572 ~C"It.'6t ('~i<"v.: 5"~ •~~~457J •..•C1~~~~ [[N, : •
~o , .4 ~7 41 ."PtV""~2 51\ I P-1: ~ ISH" IlF:HATIOJV COII'-lT C2 x 2'~~) •

--.



I"~b~ ."""'I~
: L'~I)" ."" I~.1 Iftl4'l I~ TO Jlt:r4Llf\0l11F n~ Iv. AFTt:g 5E~' E~~OR 'I • T wi f I'lLlJ'" I 1'1& ffSTS C~Er' FOK T~E COWQErI OPEQ."7 ~1.• '}1 ~ ~3~t4f\ r 2.R: LOA I',II•.••Ut'l ~2 'OF TNf FUlLnI'lPlr. nl~1< FII"<CTTONS:OJ ~ III ~p~ ""] 1 t •.•.~ LOA a , T loo'( l , 2 03 , 10THAT A ".gITE I_TO ENO of CYLPmt:R~.~.•~7' •.•av 4/.' ~TA " •.•! '" , A. "II L CWH AN ENO OF CYLTNf')ER ~RgOQ.5 ~"~;JI'" ~·~r-,24' RtCl. '5 I e. ours "nT TP~OJ THF WRITF FUNCTION OFF.~ ~4~"'1 ~.o". E~'t , lOQP ~o I UNTIL T"F rHF (I( SliM HAS RfEN CO~PI PEl' wRITTEN •01 ~1.O!\ 2 .2.'~' lO'" ?1. C YL 'SAVE' rvLl Nor R JUST nONE ~, I (SF E I"Co ~C. nEt Ay)«~ 'd" t9' l "'~1)2 nA PI, • 5C YL 'M I C. on£~ TiJR"i THE oPIHRS OF F COePl F TLV SO THAT THE0; 't" .• ~ PO •• i""~?5~ GRA" JS'l "JR"~ IGET RANnOM rYIINDfR • 09 I NOT HEAn Ht ErTTON nnFS NnT TI!RN TH' .~TT'I~ ~. 6> 5 ~2"12 LOA 1.012 I~ I CUR"'NT ON WHERE IT IS NnT IiCUHU"'.II ~O'6 ~HI2' lOA '.077 ,. "'UST Rf <313 11 , (SfE OIRFCT CLFAR INPUT TO WREN.112 0'!~' 14J • .." A'O 2. ~ 12 ~.o65 1~2'2' SURZ ~.0IJ eUl0 1"~.J) SU~Z. IIfl,~NC 13 ~'6~~ ~"~II ~TA ~.F25DI~ e4011 ~~~"3 J.P GR'- /TRT Ar,AI, I~ ~'~O7 I~ I I"~ MOVL 0. ~15 ~H12 UP.? ~H e.1 c n, I' ~'O7" ~.~~~~~TA ~.f2~M ,0PIVf MASK

i e ~481 J eI4'6~ oS! CCNT 16 0'671 e~b25? E2~' SETUP17 aHI' rr~717 J.P co 11 ~4672 02~IO LOA ~.OTTPE18 04815 ~2l'H LDA e.ss·no ,TfST 'ME SPECIAL SEfK FLAG. IB e~~7J 03~5~5 LDA ?f25T ,HEAn AORS TBL~I~ V4815 I~U0' "OV !.~.SlR /IF NON-HRO. PoM IS NORMAL I; 0'614 \?,1112 MaVLW ~.'.szc20 0.e11 Hr'15 JMP U4X IDI1G~OST H. If ~ IT IS ~EEK 20 04575 er~'34 JMP ....• ICARTRIDGE21 148?0 rl"n OSl HCNT lTEST LOQP. COUNT 50'0 SEfK 5 21 04P5 1~1~P~ INC 2.222 0'e21 0~0'Z2 JMP .-2 , 22 ~"(j7' 10! 2;0,2 MOVR 0.0.SZC ,s~p 10 23\ I23 84022 p~r.~. J~D .-. , 23 ~"00 1~1.ce~ INC 2.2 , 2~ i" IS THE HP~24 0'e23 eH'" leA ~.C5~0 ,HLOAO COUNT ANO lOOP'. 24 0.:~~ I ~2~~00 LO; 1, e , 2 iCU LAST ~fAO •25 14 e2' 1 •• 7., ~TA 0.~CNT , 2~ 04702 ". e~~42 ~TA I.U5H 14NO ;;II ~·f IT
2a e4625 He'e, J,P C: I ~6 ~"~J ~ ~~ 413 LOA 2.E25Hr 27 eeeH SH'H LOA ~.HITR 'i<~LOAO HUl TIPL IER COUNTER: ~1 ".,~.0?~1". LO~ 2IrJro/!)5K528 ~. 527 e'~H3 SH e.~sr~T , 28 "4i;:\~ I! J ,~~ A~O A,2,~N~ , 7~1S OI5~ nl!n2Q 14830 ~rea. ~CRL' IPRINT OUT ~;e41~ij 0HO' JMP f25L-\ ,wn BY N':XTC 3! l'e31 Heal ~HS~GE ,. .n!ACE lNOTC~TI'G 3~ e 41~ 7 0?~47~ U:H e.f2'O31 ~'632 ue~7p ~SG6 'Ii""~'" 3 ! lA71 " ,'~:, 2;)3 Dorc e.G3<p , an,CT t:i.Jr..!LhlT OBK32 "8n 0PO 7P J"p •-I e 'T~E~ LOOP AGAIN. 32 ~"11 0H~O LOA I.' Be

C 33 8'834 nSI.5 £2HI LnA P.TE5TtJ 3J 3·012 ~~('~3'!j DOAP I.DSKP 13TRT :;EfX e3. o 4e3~ t2!0<7 LOA I.' 81 H ~"13 ~~"itl LOA ~. c.• ,WAtT 4~~ 1<3
55 eeelS 2121~e 151 L"':.i~ ICH~CK TO ~E'fAT TSH 35 I' ill' ~\-I82~P -<IT

L 38 I'~"12H22 AC~ Z \.0.HC .~TZP !O .E:T U~IT ;6 ~411 ' ~21i402 lOA 8.(25D37 0'6'0 neels J"~ !2.Y 37 ~"Ie \iH'6~ LOA 1.f2~"31 • '04\ 'ASI'5 Hl ~,TE~TU ,)AV[ UNIT 35 "717 U~'~~.!A A~D !.132 ••ea f!~I.e LD' 2,Uh,JI'1 3; ~""~e 2672J3 Dart: I. os~. lO~V L"~T ht· S~C 13 .~ SECTa~s
'8 •• eo H!e52 LOA 1,U""8!T,;; ICET u~cI' eiT ,~ fI.~ ~;i.. E .;.S ~3\ I HCTO~ 5. ? !;~.tlu~:s
'1 1"44 U~I" LOA r" "'051( 5 ,.~a EnHINC e ITS '1 CIl7~! Cl?~!v5:: L04 e,k!' p"~np'''
'2 ~'80 \e1.~5 ANO P,l,!N~ '~K~'Pkll'E DISH ~2 ~." 2 ~CI~)3 OG4 ~.OS~P~3 e.e.e u"ee JMP £2" ICH~ O~ ~nT O-V 4J ~'72~ eC<:~3 CJ8S 0.C5KP IjTR'f"RI·:~ • SECTO~:I•• 8.e.7 H2'01 J"~ '. ·1 •• S~'2~ 0H~~5 LOA 2,W6!" '.:?~I'I "S'5 eee,~ ep22H 01 '~EPEAT TESTS ~ElT o~v '5 0025 ~'61:~ W'IT
'6 t.e51 eppru B"lGI 0 4~ 04125 ~~~4j3 au ~.OSr.P
41 0HI52 0P~.P~ ssr'T, e ., kJ~12' !.' ~22 3 MJVZR 8.I.SN( ,ERfI SHO.!.6 ~.~'l152'~' f 2 4Y I Su" 2.' ,HSET TO LOWEST '8 ~4'30 P'~'~' JHP £25El.~0.e~. Z21~52 leA PI,UN'!~IT,2 'EXISTING ORV '9 "'131 .2'~~~ lDA I •~B II lEND &!T S~O '15O 0.05S f25ue lDA i, •TU f 2 5~ 0.n2 t 2 3 _I ~ ANn~ 1,0,5ZR ,sop IF TT n~,•.•.I T
51 ~'~~6 n4lu L8> 3 f 'JO~':. ~ , EX! ~ T B !T~ 5 ! .'n~ lZ7<e4~~ JMP .-~52 ~.e" Ie J e~. "0 :5,V.,5111 ,HP'NO r.. v ~2 '''7J< PP~25~ f: 2 ~E 1 : EHAlT JEND or- OLl"Ofw 'OT FOUND'3 ~.e~~ep,,·~, .1t'1P .-3 53 V4735 '~~'27 JMP E ?~L ,on I nor5. ~.oel 151 4e~ I'C 2.2 ~4 , ••QIH. !lITO f NO ~F HelD" AT lUST APP[AI;lS CO~R<n
~5 0.~e2 ~p.", J'p E2 4:'·1 'TRy NfXT ~s r s~E IF THE nA TA C" Br PEAO r.O_",CTlY
~6 e,e~J ~"1'5 STA 1,TESTU
~7 fr',t:~.c ~'H"l.~ ~TA ? , I'., ~I,..,



J(1.p ."' .• 1'" I.~b~ .""l~'I ;"n~ He IJ ur LA<T Hr .tl'\ FO, ~O CHKWRn filP °1·2 100 HrrnOi 5 {IF' lAH I1f ,(,\ IF 2~II 02 "5,., ylO't'?6t11 ~n"ES: ·C~LF I£Nn TFST13 e.nb .2.1~~ LOA •• RUff "~ "'5("~b -"~('I2ti 1 "l~SAGF•• .,":\7 /I?"'5 lOA I .r as •• ~4 \1 ~\~ fA 7 ~t'-""~7P1 "5Gb ,14PA:"S".~~4]4~ ~~t'J1 LOA "F2~n "~ 1'5~1 ~ ~P24~t JMP '. + 1~6 t'] 41 I.,a •• ADO 2, I 06 \!~.II t1P1V.'~·3 AI)07 •H 42 152' •• SUA ?" ~7Oft•.,0 .~2n~ nORC 0,OSK. .R.g • cr •• ~ft]~J3 noe I, n5<p .910 0" 4' .71133 OOAS 2,OSKP 15TRT , en READ
II eH40 03~.53 lOA 2,K814
12 e4"7 '.624~ ". ITIl .41'0 .8.']3 on ~,n!Kp IGET STnU514 0" 51 1~ II! 3 MOVL" ~,e,s~e IREAD DONE!

" 04752 ~.0411 JMP n~E2 I~n
16 04753 1.5H3 f'lOVR ~tltSNC IERR SHD -I17 14TH 0.e'01 JMP F2,~E2 IEne SHO -IIS 0475~ 030055 lOA 2,'512 lEND BITIg 0475S 1,7'15 iNO. 2. t , SliM 151010.\ FO~ ~OC21 04757 '•• '0, J~P f25E2 leuT DOESN'T21 04780 1252~' ·UVR 1,1
22 0aSI I'52l3 MOVR I,I,SNC ISKP H'RE 15 ERR23 ~4782 030U2 J"P ,-' lOX ~O CMKWJRO ERR
24 041e3 m~62~3 E2SE21 EoUL.T IHE AC0 'O~ OSx STH25 lUTHER A, ~O REAO onNf B', NO eoc e, A C~K.OR" ERR2e I BIT e.~ ~IT 11'0 OR BIT 13-121 eH84 0~e2" f2'll lOOP
28 P418' eH'12 LOA l.f2~O'9 m4186 e2H" lOA I,XBI
3e 04787 12H22 'OOl 1,0, SIC I-I TilL DRV J OONf31 ~417~ ~.P'15 J~P "DillS
32 0,171 ~.~.~~STA .,E25D
33 ~'172 e20'~' lOA ~,fn"
31 04173 let 12P "OVZl e.0
35 ~'17' 0'P'02 STl e,~2'M
36 0'''' ueeH J"P f2'37 04116 epp'~dP [25HI ~
H 04111 ueen f2'01 e
39 ~50~0 PP.5UI ~2'TI ,.1
40 e5PAI ~P0~78 er8 JCARTRIDGE
41 ~'f.2 U"J8 4536 12311 L'ST HEAn

- 42 0H., 011 e78 II"H 1231' HO 23.~o5e~' ~~~~.. f25HI P

(



:Pl00Q .'HI_ 1~~70 •"" t·:
"I '1'2 IHu .•nOM NU"BF~ GENERATn~ '2 ICHf.n OAT' ~uFlSUlUT INf..~ OJ I CALL rHfC.'A "~P.12 ·~"JI A,,,. 5Tl 3, .uO.,3 IGENf.OTE • RA""O('l~ •• I .on"f~~ ~F OlTA RUFFH I'5 '~~13 "'~"427 ~Tl 't.ul"~' ., I .()n~fS~ OF 0'1' AUFFfR 2.S ~ 5~ I~ 1'.•··Z, 5Tl I ••UOZI 'b I EkQO. RETURN, r'Cll.~.n rH01·GOOO.7 .50 t~ /O'",\J~ Le' ,.,RA.NOO"'. INIIMRE. TN AC0 07 I NOR~.lL RF.TlIH~
'8 .5~1/) •••• 1. JSR -.un5' .~.g ~~~11 .~AA2~ LO' ~ ••U02A og ~_~.47 .5.A6' .CHECKI 5Tl ~.GENRET10 ~5~2e I~,JH. AD~ ~.. I" ~5.5. .~~221 LO' ?,M4t'1~II .S'H 'A.I ~-5 H' P,RA.NOOM ISTORE NE. VALIJE. II .5.'1 ~~0A\1 ~Tl 2. crR•2 05022 11!1e' ·OVL 0.2 12 .~.52.~IA~' LO' 2,1lI,313 RS02~ .Jo AI7 LO' 2 ••U00~ 13 .5.~3 ~~5A.t LO' 3,t, :\IA ~5~2~ 024415 LOA 1, .UOiU IA 05~5A "I.A53 ISl GENRET15 05025 eP2AI~ JM' '.U003 15 .~~55 .1.A52 IS l GENRFT
i e 16 05.5. 021'._ •C HE I I LOA 0,~,217 05e21! .2A'a •U0511 LOA 1 ••(J021 IRANOO. eOHTTNUEn 17 ~5Z57 025A." LOA 1,8.3
\8 "82' 'A"" 5Tl t •• UOlft Ie ~5~e~ 1~6'11 5U~. eol.SIR
I~ e'e~~ I~"a "OVIL a , I Ig 0'~~1 ~~2AA~ J"P .GfNRET IERROR
H e,e31 12~12' "OVa 1.1 20 Z5~62 I' IA~' INC 2.~11 15032 r\H12 OSl ,UOle 21 ~~Z63 175A~P TNC 3.322 15e33 0'~77~ JM~ .-2 22 0~0eA eleA~1 TSl eTR
13 e'e3~ IH·e. AOO e. I 1.3 ~~~~5 .OU71 J"P ~CHEI le>iEr.K""R~2' '~~3!! 12SIH MOVIl 1.1 2. ~~~66 01~AAI IH GENNfT
B B031! 12'12~ MOVlL 101 2~ 05~e7 0~2 44~ JHP ."£~RET INORMAL N[TU~H2e P-H3' 123eH AOO I•• 26 ~507~ 0.,~~e~ CTR: e
H ese_po UI4er JMP p..~ 21
U .HAl 'PU!P ~uoell e 2e IGENERATf ON~ HCTOR or OATA2~ "'A" UUH ,uoe21 e a CAU GE~OAT31 1"'3 •• ter. .uoe31 • 30 ADORn5 Of OATA G~~ ~OUTlHf
~ I • " A' eUIe' •UO 1~ I • 3 ! OAT A BUfFf~ AlluHB
32 est ., .31831 •U02~ I 33031 32 R[TU"H33 esale 0uelp. .U02\1 Ie 333. "HI 05'~Je ~GENI 'TA 3.GEHRn

~~0~0'2 e2022! LOA I.H.U
35 f~e'J ~JI(B1 LDA 2.t.3
37 ~'0'• 23H,n .GENII LOA 3.GENUT
35 0~2'5 U7'n JSR "8,3 IGP.T A DATA ~ORO
39 0~~Te ~AHe~ 5Ti f!,!,2
(e 0~Z77 I~I.-e~ THC 2.2
AI Z~ 1~I"n~'0' TNC 1'\.Sl~
A2 ~" el .~'773 jMP '.Gr N I 100 "ORE
43 ~51 ~2 03U?, LOA 3.GENR~T IDONE
A. 051 ~3 ~~1(~2 JM~ ~.3



I~A1I .~AI'
01
.2
~J
'4.~,,~
.7e8
pg
10
II
'2
13
14I'16
17
18
Jg
U
21
22
n
2A
2'
25
27
n
2g
30
31
32
33
H
3'
35
31
Je
Jg

A' 1'127 I'rl~' GE~RET' ~
AI 1'130 077577 .>.' 77877

'>RITE
, C A\ L,,,,,
'ERROR,,,,,,,,

1~1'4
1~1'5

"I'~
1'1 P7
e'lu
15111
"112
05113
15114
1511~
05115
0511 7
05120
e51~1
05112
15123
05124
B51P5
05128

05. An
1214o,
~820J3
~U145
025Aal
123U'
153233
U~121
P81133
PI0AU
0\0411
IH248
IP24H
e~'401
U7415
125113
~P2A~3
e3H0?
ePIAe2

STA ~,CENRfT
LOA ~,fI,3
005 P,DSKP
LOA P,TE!TU
LOA 1.1,3
AOO 1.1
Ooce e.05KP
LOA ',C777
OOiS I. 05.P
ISZ GE-.rr
IS! CENRET
IThT
JMP ,"EhRET
LOA e, •• ~
ANO. e.l, SN~
.OVL" I,I.SNC
J.P .GENRP
LOA 3, GENRET
J"' 2,3

r

,eA

I~A7? .hAI"
"I
·2
'j
"4.~
06
.7
0&
09
I A
II
12
13
14
I~
18
17
18
I g
21
21 05131 05.17~ .REAn,
?2 "132 ~214~'
23 05133 082033
2A ~'134 ~20145
2~ 0513~ 0'~401
26 dSIl6 12300.
27 ~5137 ~0323~
28 a51AP 1~2'ep
2g 05141 ~,eI133
le 05142 ~10765
31 05143 01~76.
32 051H 1~~245
33 151A5 ~02762
34 05146 0"e753

SUHROIITINE
w. ITF
onA HllFFtR ADORns
OISK AnDRESS
ERROR RETURN. CAr.1l • STATUS
J"P TO END OF TE~T
NORMAL RETURN

RfTUijN TF
TIMEOUT 010"5'
~lTA LATE
ACDRESS fRROR/UNSAFE
~'D r n, INOER
SEE~ EPROR
AN'f "SFEKIN(j,"
ANY 'SfE" DONE'
,",0 ·R/W OQNE"

'UNIT. & OISK ADDRESS
'61T 7 AND ALL CYL BITS.I
,.RITE I

,.AIT 10~MS 'OR INTERRUPT
,TIMrouT
'ERROR 81T MASK

'ERROR STATUS

'.EA~ S\J~RnUTlNE
, C Al L RUO
, ~ATA 61'FFER ADOR~SS
, nl~K AnDRESS
, fRROP PETUR,. CAr.ll.ST' TIIS
, J"P TO ENO T~ST
, NORMAL RETURN

STA 3,GENRET
LOA ~,~,3
DO~ ~,OSKP
LOA B,TESTII
LOA 1.1,3
ADO I,B
ooce 1.05.'
SU~ ~,~
OOAS 0.DSKP
ISI GENRET
ISZ r.ENRfT
ITRwT
JMP 'GfNRET
JMP .WR\

RETIJRN If
TIMEOUT rt0~.Sl
OATA LATE
CHECK WORO ERROR
ADDRESS fRROR/IlNHFE
END CH INOER
SEEK HROR
ANY 'SEEq'JG"
ANY 'SEEK OONE"
NO "_/W DONE"

'CA

'UNIT" & DISK ADDRESS

'WAIT 10B MS 'OR INTERRUPT
'TI MEOUT
'CHECK STATuS



I ~~71 ••••lIJ,j 1·~74 •~"l ~,:
"\ '\~2 'SFE' ~UB"nUTINE 02 .~17' 1 tII~ .)lL-'" O""fSt 'ue QII.P,~KP'3 , CAL L nU~EK -3 wl~ 1 7 b 1~24"'P' nODs: SuR r , ~~. , Cn • ~4 '~177 l'l"'l.4~P .IMP ',~.~ , FO.OR RETUR' (.ell·STATU~ .~.6 / JMP TO E"O HST .~"'~201(A n.ll? THRFfl LOA 9I,C3.7 , NORMAL HT\JHN 07 "'~2·1 ~~14~P JMP P,J'8 ~8
~Q 'lRRO. ",fTIIQI.J IF '9 .~2P2 I'?"Ib1 FOUR: LOA ",r. .•
I~ / TI"EOUT (~0e·S\ 10 ~~203 ~~14~C- JMP ~.lII , nAT A LATF II12 / CHECK WOO a EORn. 12 ~52" ,.2.ll3 ALTII LOA 0.C252513 , AonRESS ERROR/IJNHFE 13 052°5 ~. 14e' JMP ~.3
I' I ENn CYLINDER u15 / HE. ERROR 15 e52'6 02'131 ALT01 LOA ~.C525218 I ANT 'SEE"lNG" 16 0~2e7 0~1'0e JHP 0.317 I NO 'SEn OO"F' 17
\I / tlR/. OCl~E" U ~5210 02e15' OLNC I LOA ~.eYL
U Ig 05211 "000\ COM ~.~.5K~
U eH.7 1~c780 •DOSH I 5Tl 3.GENRn 2. 05212 .2015. CTLNI LOA '.CTL21 0515. tU7H IU GENRET 21 05213 0~1'.' JH~ '.312 05151 e2eI'~ LOA 0.TE5Tu 2223 es "2 063233 coce 0.05., ,5EUCT UNIT 23 ~521' .5H07 NUH5EQ: 5TA 3.NSRET2. e51S3 ~21'n LOA ••e.3 24 .5215 ~10'.' ISZ NSI
25 051,. 02'12' LeA 1.077 25 05216 0'0'01 JMP ~.t
26 05155 123'~p "0 I., ~6 05217 oH.e5 LOA e.N5127 .~ Ise e.el~~ STA ~. c n, ,SAH en • 27 ~5220 0H12~ LOA 3.077
H e~I~1 02.H3 LOA I•~ee ~8 ~~221 1~3'0' AND 3.~2t ISlee In~e~ AOD I•• /CYL •• SEEK 2g ~S~22 ~'2'01 JMP 'NSRET,. S! 115181 eSl333 DO'P 0.05"" 30 .5223 0,~e0' NSRETI 0
31 II~lea 13~le2 La' 2.C~ 31 0522. ~~~e~, NS II e
32 e~ IeJ 11"82•• "IT ,WAIT seAM5 (O~ UNTIL 'OON~') 32
33 '"~.aH'I' LO' fI,.OJ!' 33 e52~' ~201 " ~ONel LOA ••••EAO
H "155 123'1' ••c. I.e.SZR H 0~2a IRe~ZI COM e.l.s"35 IS tee e.27., J"P 'Gf.~ET , E~RnR 5Tnus 35 0~22' ~H151 ~r}J.l1 LOA '.HEAO3e e51 e7 !2P225 LOA 1.0 •• 35 052H ~~140' JM~ '.337 e" ,. 123415 ANO. l,e,~~R 37
31 II" 71 e'2735 JH' OGf_"ET /_0 5HK OO_~ 38 0~2JI 121152 SETNCI LOA e.SECT
Jg "172 134n5 LOA 3.Gf'RET 3g ~5232 I'~~el co. l.fI,~I("•• 15173 epI'n J.' 2.3 .0 03233 0201~2 5~eTN I LOA I.SECT
'1 ·1 05234 0~'4~~ JM' '.3
·a II" 14 1'3877 .0"1 \13677



1~~7~ ."'! 1''' 1""7'" ."""IN~I ~I
~2 'PROr.kA~ INITILAIPIION "2 1"'-;.)' r4 1'" 2 4 ~.;- SUA CII,7I
.J ~~2'~ ~'67~' PII"f ,e.,I~RATlnN ROUTINE -J ~~J 1I \~ 4 ~\ 1 .• .c <U ~.~D51<~•• ~'2 36 ~~'~n .INII Sf' ~••IN"FT •• ~~JI2 "'''626''' .INI?: P(ALF.~~~? '7 .UI" lO' ~.TI"f .~".~31J '"~2~1 "t~S.Gf0& .~2'~ 101~d' "OV ~",5ZA ,SKlP.NOT CALI~. .~~t 5 j 1 4 "O6~~. ~SG~ IIYPF IINIT NUMERS rn TEST'7 ~~2'1 ~P~'.~ JM' .<6 07 b~31~ .~626. pcoLF'8 ~'2'2 v~~773 JSR '.1,,1_1 ~8.~~520 12 •• 1. HE G 1.1 09 ~~316 ~6~21' .INI3' "Inc ITI10 0~2" 0"1'1 STA I.T1"E1 I~ ~5317 A6~211 Nloe ITaII ~52A5 15?'d' illEr. 2.? II H~J20 ~~3el' SKPUN IT!12 e~2 A6 e5~14P SU 2.TI"E 12 ~5J21 ~'~777 J~P .-113 052 '7 ~.a2e' ~CR,F 13 .'J22 0~041' 01' 0.ITI 'H'" CHAR TYPfO,. b'2~~ e?6251 "ESSlGE ,. ~5323 ~~1111 0015 0.TTO ,ECHO THE CHAR15 ~5251 0'647~ "Sr.I 'OISK PAr.K TYPF. 15 0~J2' ~63&11 SKPON TTO16 0'252 ~.6260 .:oLF 16 e5J25 ~M777 JHP .-117 0'2n e'62el "ESSlGf 17 ~~J26 ~24117 LOA I.CI"\I 0525' ua'il -SG2 /TYP~ e ~O~ CUT Ie 05327 IA7'~A AND A.I 11 8IT OC!!IV 0'255 ~062e, ~CQ,F , I fOR 2311 Ig 0'33~ ~3ele~ LOA 2.C15a 0'''6 0'6261 "fHAG£ , ? FO~ 23,. 2. ~'331 132415 sUA_ 1,2, SNR21 eH" 0PSH7 "SG3 21 0~J3~ e~A.22 JMP CR ,eR TY'f~22 22 05333 030Z~3 LOA 2.C6e23 e528e e~6H' .INIII PCRL' '-3 0'334 03029' LOA 3.C63
U .5261 rer21' NIOC ITI ,.An FOR HI INPUT 2' 0533' 18607 sURU 3d.SSN ,_ HUST eE e. 1 r 2. OR25 05262 ~6e211 NIDC TTO 25 e5336 132038 ~U8U 1.2.50
H 0'263 eeJ'I~ S,PON TTI 26 ~'331 ~03'26 JMP QSH 'ILL~GA, CHA~ Ty.en27 IHe. UH77 J.' .-1 27 A5H~ 033112 LOA 2.0
21 0'285 eH'I' OIA e , r r r I~~AD CHAR 2S 0'HI 113C0~ AND ••2tg 0'286 eellli OOlS e.TTO IECHO IT 2g 05H2 02\"52 LOA fI.UNT8TT.230 15287 ee3611 S"O" TTO 30 ~'H3 .~s~.~ LOA 1••TU.231 j"170 0,077 J"P .-1 JI 0'3U 0•• 1.' sfA I.Tf5TU32 0'271 12'117 LO- I.Cl77 ,7 BIT MASK 32 0"'~.5Aue STA 2.UNUM

'- 33 15272 1~7H' AND fl.I 33 0'3C6 11~~0. COM e.23. .5273 03"2A3 LO- 2.C6f1 3. 0'347 0201.4 LOA I.NOsKS35 11"74 03.2e. LOA 3.C63 35 0'35~ ,.7·0A ANO 2.1 ,(HOsKs) • en I' ~ tlNTT et.; 3e e'21' 132'37 S\Jez' 1.2.S8N 'CMU MUST e.l. OR 2 36 ~53'1 U7U, Aon e. I , BIT
"

- IINIT I37 0H76 16bO? SUAZo 3.I.SZC 37 1'352 ~"I" srA I.NOSKS I BIT 13 - UNIT 231 85217 e'~'62 J"~ QuE$T 'ILLEGAL CHAR TYPED 38 ~'3'3 0007'3 JMP .1"13 , ell 12 - UNIT 3... 3; "30e 112'11? LOA 1.0 39
.e 05J~1 t23'~~ hO I.P 40 e53,. 020140 CRI LOA ~.NOS~5 ,IF NO UNIT NUHH~S TY~[D
'1 0'H2 11122. Jl4QVZI ".~.SZA' '1 ~'3~~ 101~~~ MOV a-, •• ,!NIt ,n IS AN ERPOR

L '2 e53~3 ue.u J"P ... ,.~,231" • elT I' IS SET. DONE '2 ~5356 0~~'b7 J"P aSTI
'3 II,JU IPIV5 "'OIJR 0d!J,~NQ '3 0~J'7 0~ •• el J~P '.INRET
H t5)'5 IP 1241 -OVOR ",A,SI(P r·e f CAA.', MUST SET 5tT ~ 40 05360 0~~00~ .INRETI e., 0'3.6 1'1220 "OVZR '.. ,. t • 2311. MUST SfT 5lT ! 4~
U 053.7 0HIA3 SH e.OI'PE .~~53~1 ~P626. OuFSTI PCRLF

47 ~~3~2 ~.6261 "E5SAGf
'8 ~~J6J .~6~4~ "'5G4
'9 ~5J~4 "."~74 J"P .INI!
5~
~I "53~~ ~r~26" nSTl1 Pr.RLF
~2 ~53"6 .~~261 "lSS1Gf
~3 ~'3~7 1lP.1'l 54 iii ~sr. .4

5' ""~l7~ ~•• 722 JMP .INI?

r



I ~017 ,Ji"lAl"" 1~~7~ ."" 1 ~
"I "I02 I SO At L 1/0 AnO"f~SfS '2 I" ve T A SH<l_r. FLnp" ~U"RnUTI"E
'3 03 If nlot l"f lI"JITS I"OIOHO By (Ar 21..A "~37 I 1'2'.1 .533' ~UR p,p.,SJ(P I Sf T TO 33 ., I BIT 15 U"IT ~~~~~3'2 ',20 '~7 • S7J 1 LOA " I( b 1 0 IHT Tn 7J o~ I RIT ,.·UNIT.~II ~37J ,2A171 LDA I. C 33 06 I RIT '3 ·UNIT
.7 e~37A 123>" An~ I •• '7 I HJT , 2 ·UNIT.e ~ 53" ~4"'1 .• 7 5TA ,.ros. OR
'9 05J7~ ~H'22 LOl 2.FI"Sf 09 ,5'J! 02~.5' .S~f'; LOl P,Ct41i!11(
ID e5~" '21>~' .5'" LDA P, PI, 2 ,~ ~54J2 151·'5 "OY 2,2,SNR
11 II ~ •• e '2'''' LOi 1 ,~SIIt 1 11 .5433 e~I"V1~ J." •• 3 InONf
12 05"1 1'''~~ ,,~, • I 12 ~~4J' ~'A~4' LOl I. K6 I
lJ 8H.2 e30155 LOI 3.DPIO 13 115035 123~" iDO I • ~
I' 115A'3 le6Ae, 5U5 3.1 ,!Z~ I' ,H36 1 S 122 3 "ovz· 2.2.5NC
t s 8SAU ,,"'U J"~ .SNI ICO ON 15 ~"37 0~."3 JM" .SHO·I IToy ANOTHE~ UNIT
Ie es.,s 02'lse LOi 1, "SK 2 101S' ~ACK 10 TN5T'. Ie 0S ••• • e3>3~ OOC e.osu I HECAL THI5 IINtT
17 eSA.' e3'147 lOi 3.COSK I' .H·I ~2"63 lDi I.CU0~
ta IISAH 123H~ iNO I. e IS 1154A2 065333 OOiP 1.05." I SEEK 11
I g ISAI! leH~~ iOD 3.' I; 0~U3 ~~~'8Y JM" .SSEK.\
2e .HI\ ~AI.e' Hi II,", , 2~
21 IS.12 I S I A~, .'"11 I"C ~.2 21 I ~i IT ROUTINE rQ~ ·OONP.'''
22 15'13 ""0~ lDI I. lA 51 22 I~U" TI M~R
23 e54l. 132 '1' !U~_ 1,2, ~ t If 23 I (iC 21 . MiX RUN TIME. (I e~HS/COUHT 1
2A 05<1' e"'52 JH~ ~s"a 2A

" e"15 U2HI J.~ •• ·1 25 " .., eS~15Y .' AIT 1 STi f.lTRCNT I. 1~'"5 IHUTIOHS
2e ~~.17 e'~5112 5Ti~T 26 0S •• , lI.e137 5TA ~.H"~ ISAV .ce,- 21 27 e~H6 03?,l2~ lOi 1.Cl7<K
28 a~'H e'f'~? nRSTI 5Ti~T 2e 0S'H e2el'~ • 'TL,' LOA I,TI-E
B 'H21 H551' LAH I .sn H 0'"e ,~~e" "10 I
3e 311 115451 "~40~ nli \.OSKP IR~AO ! TA TUS
3\ lOflAY SUBROUTIN[ 3t ""2 13)11' .NO_ 1. 2dll~
32 32 2~C~3 ~P~'J5 JH~ 'TO 130M~ONE IS ~ONE

C 33 l'A22 es •• ee .Hl I STi 3 •• STLRET !?NPV I: ~_,:(: ,.... 33 e"5A l'l·e. INC e.~.HR II eB 115 CMK
~3' 'SA23 i3H53 LOA 3.KBI. H es~" e'e77~ JHP .~TL .+\

B .,.24 1S,'r, STi 3 •• ~5 IS'" 0\4157 OH ITRCNT IOON~ tae H5
L a l'A25 e14U' OH e 3e 05'57 2~a77~ JM~ .WTL. 100 SOM! MOR~

J7 ~SAte IU77Y JM. '.-1 37 IISH~ ee"3~ wTOI OIA I.OH.
H "'21 !'2HI JH~ '.!TL~[T ~8 Is.el e201H LOi e, TE"'

L H '50' l~tU~ • Hl~(TlI 3g aSAe2 ~P IAU J~~ e.3

I-



1~0,q ."'1"" I~~.V • "" 1'."
~I ~I
~2 ~2 ISf~~ WWITF/Ql~O/C~lC~ SIJ~QOIITT"F
.J '~EC'UijQATE SIl8ROUTT~f ',11 ~\ lUll I)OQIII~, ., , en.~~0~'~J 1~2'0'.ACL~I Sll~ '.P ,UNIT • ~,nY .~ I AonAF~S ~F UAT' r.E"ERATO.
.6 ~,.~.~...~~ J.P .RCL3·1 'b , nr sx A~ll·ESS
'7 ~,,~~'?~'47 •~CLlI LO' "',KBt 'UNIT ENTAY .7 I AtTuR,
.! 0,.66 A"'~3 J"p .QCLhl Oh,~A~'e7 Ir 2e21 .RCL21 511RZA ",',51(" ,UNIT fNTR' 09 ~~~·I ~~'HI .OOR.I STA 3.0WWRF.T
I~ ~H7~ ~'~'~I •QCL 3 I LO' P.CI'0K ,uNIT 3 EHTRY 10 ~~~'2 ~2IJ>P L 0& A,e,3 ,xFE. en •II ,"71 MHJ3 OOCC ~.D5.P ,SELfCT ""I T \I "~~.3 V.~4tP 514 •• n
12 e'472 eU222 LU' r.C1' •• 12 ~~~~.~214~1 LO' 1",1,3 'XHR 'OOW OAT GF."
13 e,.7l 0~1 H3 OO,P e.05KP ,RECAUIlRATE 13 ~~50~ ~(~'I? su ••• 001
U "474 f5H0' STA 3.ACLRET U 0~5'6 e21402 LOA QI,'.3 IX~E. OISK AOOR
I~ ~~47~ e3.IH LO' 2.05 I~ ~55~7 ~4"'14 STl 0 ••002
15 ".,& e.e24P W'IT IwAIT 1.3HC [OR UNTIL OONf I 16 ~~"~ e4~'2~ STA ~ ••003
17 '54" H2'tl J." '~CLRET 17
Ie ,5~~e suer. ACLAH I • Ie b5~11 £·P62~P JSR 'lHT

Ig ~5512 ~M272 ~OHK 'SEEK II~~0551J ~P0~~~ 01 ~ 'CYL _
21 055\4 ~P62'3 E~ALT '[RROR. AC I.STATUS
22 85515 ~PA422 JMP E.DO ,SKIP TO E"O O~ TEST
23
~4 055\6 0M266 GENDH ,~EN~RAT~ DATA
25 0"" e~~175 .0011 ONES ,.OORESS O~ OAT A GrN
?6 "'20 eM5!' PRGEND 'M[" AOOR
27
25 05521 0.62,. WRIH ,oRITE 11
2~ e5~22 0'e~3~ PWG[NO ,MfM AOOR
J0 "523 ~\l0q17 .0021 17 ,OUK ADORES!
31 0552' ~06253 EHALT ,fRROR. ACI.STATIII
32 05525 0~2'12 JM' f.no 'SKIP TO END O~ TEST

I.. 3J
3t 05525 006257 REAO 'READ 11
3~ ~5527 0A723. PRGEND· ••e IMfM AOOR
36 05530 "eaI7 .0031 11 ,OUK ADDRESS
37 e5~31 ~'6253 fHAL T 'ERROQ. ACI.STATUS
38 05532 ~A"0~ JM' E.OO 'SKI" TO [NO 0' T[ST
3~
40 8553J 0'6271 CHECK ,COMPARE 8UHE~ Ale
41 ~5534 0M6J~ PRGE"D , A
'2 0553~ PP72J' PRGE"D ••~e , e
43 05536 e~6253 EH'LT ,COMP'RE ERROR. AC"GOnO
4. A5537 8M254 f.OO' LOCP ,.CI·8'0
'5
'6 M~~'0 03"02 LO' 3.0HWR!T., ~5~'1 V"I'~3 JH' 3.3
'6
.g ~~~42 ~'~~ep ORWRET:



I~~!I ,"'1-" ~~82 .~AIN
H "I ~'6t2 "to'P2 ISZ SKRET 'ACI·STATUS'2 ".AIT FO~ INTE~RUPT TIMEOUT AFTER 10~ ~S 02 P55tJ ~"2'01 J~p 'SKHT03 ,RElUR'_1 IF Tl"EOUT 03 ~~61' ~~"0~' SKRETI 0•• J~~TIJRI''''2 I' INTERRUPT
"~
·0 ~'~'3 ~1~277 .I-T. ISI S.
07 ~5~A' M001' JMP 12
OS ~5'A~ 1.2'~. III sue e.~~g 05~A6 ~0.271 STA .,Sw
10 ~,~ A1 020101 ~D' !,TI"E!
11 ~5~'0 06r171 INTEN 'ENAe~[ INTERRUPT
12 ~'5~1 1P1~~. MOV e,e
13 0'~'2 1.1 o~' INC e,.,SN~ 'COUNT 1'0 "5
U e'~~3 UPoe3 JM' ._3
13 e5~~0 eS300' SKPBN • ,n.! I LOOP
18 e,,~, eee77' JM. .-.17 .,~~e eH277 INTOS 'NO tHTERRUPT
18 e,~" eeU33 o IA I,OSKP
Ig "SII0 0.1i0' JM. 8.3 ,[_ROR R[TuRN
20
U 0"51 Uf217 22. LOA 8.IOMSK
U 05'52 i6H71 "SKO 0
23 .3553 B'0762 J.' II
2. 8"5A eeu33 I_[TI OIA I,aSK P
2' 0"55 0"A01 JM' 1,3 'NO•• INTERRUPT '[TURN
fa
27 ,CMOOSE AN ACTIVE DISK UNtT
21 'RrTURN -IT. UNIT • IN AC2
2; , UNIT 0 . Ia , UNIT I . 2
3! , UNIT 2 • •32 , UNIT 3 • !0

'- 33
34 '''66 152521 ••OSK. sus n, 2,2,~I(PC
35 8"61 l'tla ·OVIL 2,2
sa 8'570 .alH LOA e,NuSKS
37 0'57 I IOAe5 AND 2,',SH'
38 e'372 freT7S J.' .-3

- 3D B513 0'1'" JM. e,3
u
'1 "HK SUBROUTINE

'- '2 , CALL SEEK IAC2 • UNIT'3 , N ,CV, •U , RETURN IACI ·STA TU~
A5
A~ ~'57. ¥H420 ,S'I STA 3,SKRET., 05575 1?5A~' Su~ 1,1
AS e,,,e ~2e~" LOA ~"BI.g ~'571 151122 -OYlR ?,2,SZC
30 0'600 "~A~J J.~ .51( 1
51 ~56'1 I,,·e. '00 e ,I,. e'~'2 000775 JMP .-3
53,. P56'J ~e7.JJ .SKI' DOC 1,0S.P ,SELECT UNIT
5~ ~50'. Vi' 1.'~' LOA e , p., J
56 ~~6.5 ~2"b3 ~O' 1, It 66
~1 ~5e>6 12H>' A(;~ ',P< 'SEE' • CYL •'8 ~56.7 ~61.13J ~OAP ~,05'.
'9 ~361~ .J~16? LO' ?,r5
~0 .5611 .~620' .'IT ••AIT ~~0MS (O~ liNTII OO"El



1~~83 ."411" l~e8' ."'IN-, ~,
~2 ~~~I~ d~Ha, -.SET I 5TA 3,LOOP~ 'ITERATE ONC~ ~~~58'2 e5.773 .LIIPnl ~TA 3, .RTR"I 'INT~OOUCE A SHORT
oJ ~~616 17~'2' Su~n 3,3 'J e55~3 176'~' sue 3,3.SKP 'ACJ·~ I~ WAIT SW,•• .56,7 ~.p.~e JMP .HTUP+2 ••'5 .5 D565' ~5'77' .LOOP: sa 3,.HTR""I ,fNO O~ TEST ITEUTION
06 e56~~ ~s.2el • SET' \I !TO 3.LOOPR liTERATE 5 TIMES '6 ~S6S5 050771 SU 2.SAV2
'7 0S5~1 03"6? LOA 3. C5 '7 ~S£~6 eAt71' STA I. SAYI
es 056?2 ~'a"3 J.' .SfTUP+2 .~"~6~1 e'~711 SU e , SAVII~~ .g e56Be 17500' MOV 3.3.SZ~ 'INSERT WAITT
U eS82J e5.2e, .HTUPI !TA 3.LOOPR 'AOORESS O~ TOP O~ LOOP 10 05561 0~~413 JHP .LOPI 'NO
\I 0562. 03H\S LOA 3.TT~ ,THI5 .CUTlNf INITIALIIES II 05662 ea"1 LOA ~.TIHEI
12 .'6'-5 e8le11 IORST 12 05665 02.216 LOA I.CI774 /TtHf/1l2'
IS 05626 0IP422 !TA ',SAV0 \3 11586. 12370. AN05 1.11
I' e56H 0"'2. s r A I. SAYI 14 05865 12324. ADOOR I.e
15 05830 05.'16 STA 2.SAY2 " 05866 1212 •• HDYOR I."
16 05631 I7s'n tHC 3.3 16 05087 1010U HOY e.e
!7 05532 " .." STA 3.tTRCT 'fACW T£5T 17 0~5H IU4e5 tHC e.e.5~~
IS 05533 0HH7 LOA 5.tO"SK \8 05671 e80403 JMP ~LOPI /STALLED ;8
U 0S~34 ~76H7 "." 0 3 I; 9~672 U3'0B h~.~ e 'H!C~OUC
U eS555 175'00 sue 3.3 2e 85573 le07,. JM~ .-4
H 0563& e5"t5 5TA 3.fS~1T 21 05874 852577 .LO~II !O~aT
f2 05531 e5"05 5TA 3.fRRCT 22 85615 e!~1'3 on tT~CT
23 e55U e~r '55 J~P ,L.OPI-I 23 ~5876 0~G433 J~~ cycn 'NOT I'G Tl~rs rT[~ATfD
2. 24 93877 034142 LOA 3.!TR '~EI!T rURATlON CNU
H 858'1 e-~Iu IT-I I" 25 eH0~ 0'47 4. 5TA 3.lTACr
28 "842 UU2. IT RCTI 8 a6 0~1~1 03HU LOA 3.nwIT
21 0550 0U'~e U-!TI e 27 05'02 \751.C5 HOV 3.3.'N~
28 a55 •• ue~eP ~UCTI ft 28 05183 0~2742 .L~~XI JM~ J,~TAH
2~ 0'6' , eee22ft .RTR'I ft 29 D51~' ,run REAOS 3
30 1'646 H0fteo 5lV21 e 3~ eS7e~ 17710' AOOL. l.3
l! 9'5.7 ~ftHU SAvll ft 31 ~57ft6 !771~3 AeOL 3.5.SHC
52 ,'55D e~UH 5AY0I 0 32 e~'070~0'2~ JMP PCEN'"I
3S 05551 ,~,u,OS.TI P 3~ 05710 eee25e PCRLf 'P~!NT CUR!AGf

54 a5711 ~P4133 LOA l.fR~CT
35 037\2 030727 LOA 2 .IT~
36 eS7 \3 U4'U JSA MULT
37 9571' B3Z725 LOA 2.ITR
3S ~!H15 eu '22 JaR OIVO
3; 0571~ 0~6'1Z J5R 'IPOEC '~RINT YA.UE
'0 0~7I1 ~20'07 LOA ~,~CENT 'EXAMPLE' sa
'1 e5"~ 0'esa7 JS~ '[CHAR
'2 \115721 0~35\1 3KPBt no
43 05722 0~0177 JMP .·1•• 05723 083511 5KPal LPT
45 0572. ~r"777 J"P .-1
'6 ~S72~ 0~~402 JMP PC~NT+I

t:



10·b~ • ~A p~ 1.~6e .j04AI~
'1 ~I
'1 ~,,,, 2 0 "'~W1C1\.~ PC[~TI 'I 'C"ARACTOA "2 ~'771 "~.•6~.•.• EHII HA 3, .RT~N IERR "ITH 'OAC~D I S~C OELAY
'3 ~ ~ 7 21 17~""'P SUA 3.3 .3 ~~172 !7652~ SUR2~ 3.3>. .573~ "'~"1" ~Tl 3.ERoCT •• ~5773 ••••• 3 J"P .fH2.~e~n I ~J.711 [TC151 LO' ~,f S'" I T .~.~17' ~~.6~1 .EHALTI STA 3 •• RTkN I~RHOA 5U8ROUTt~~
0e 05112 17~>~' MOY 3,3,~11l "6 ~" 75 17 e. 3V SUR 3.3 IEAROR WITH ~O DELAY 'OA~EO
0, 05n l .'.'1' J~P C~S I THERE HAS 8EE~ A~ ERROR .7 .577& .~.653 .EH21 HA 3.05"T IDfLAl SWITCH~~r~n. e2~71' ~YCII LOA r..S ••.••'" IRES'QOE .lets "6 ~577' Ii.1J4e,. LO' 3.fS"IT.; ~"3 , ~7"12 LOA 1.5 AY I .g 0e ••• 175.0' HOV 3.3,S2R
10 05716 •. 3.71' LOA 2,HV2 \0 ~60~1 U0'.' JHP EAp
II e5737 177112 .IDOL" 3, 3. H~ IS"ITCH I II .e002 .34e.3 LOA 3 •• RTRN
12 057U 0~0"3 JHP .LOPX I (I) .pROCEED 12 IERROR, C (3).P~
13 ~57 41 00615. JSR 'STALL I KIll Tl "E (IORST) 13 08 •• 3 0e3077 HAL T IHAL' TO ALLOW USfTTING
14 eST .2 e'22111 J ~~ fLOOPR ,(e).LOOP ROUTINE H I SWITCHS
I' I' eee~. 11"637 STA 3,f5WIT
Ie 0'743 11, • .,7 Ch5J READS 3 'ERROR ~OOP, IS A RECAL 15 0600' m~"0. J8R f'~INT
11 e" •• ~2l!51 LOA I,KBS I REQUfSTEC 1 \7 W!tM 010536 fRET 1 ISZ fRRcT
I. eS1'~ 13741 , A~D. 1 f 3. SNR 18 fteU7 U283e JHP ',RTRN
U e,,.e e~p,.lr J~' CNSI INO GO·Ot~ I g uau 0~~e~, JH' , ,RTRN
a 057 '7 I7S3d~ HOVS 3.3 /lES. ASSE"aLE THE 28 ~5011 11'.035 EPRINTI 'TA 3,HV2
U 05n~ ~20 12 LOA \.0 IUNIT • FROM a_e·, 21 0il012 0.~dH STA I,SAVI
22 e 57 S I 137·2~ ANOl 1,3 22 08013 ~H3H 'TA I.SAVI
23 05752 ~21'r.6 LOA r,TRCL.3 23 ee01' ae62e~ ~CRL~ I,nNT caRUOf
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35 B5T8~ 0"'32 HR ,OL Y "rs. HC ~::!~£rl~0 ~t.elq PI;)Er.1 ,.c~r.
le 05160 r.~'S~1 J3R • Ol Y I SEe 36 C0e~31 HOOcH I ,UTE
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,TFlFTYPf NON INTERRUPT PACKAGE
,ACI.AC2 SAVfO
,'MESS' PRINTS ASCII ME'SAGES AS SPECIFIED BV ASSEHBLER
"CRLF" PRINTS A CARRIAGf RETURN
"POCT' P~INTS cell IN OCTAL
,'ZOCT" PRINTS cell IN OCTAL. LEAOING !EROS SUPPRESSED
,'POEC" P~INTS cell I~ OECIMAL. LEADING lE~05 SUPPRESSED.
'T"E ABOVE T"REf ARE FOLLO~EO BY THE TAB IN P.Tl8
"TI~O' ACCEPTS OCTAL. ANO
,'TINO' ACCEPTS DECIHA~ SINGLE PRECISION SIGNED INTE~EA~
'INTO ACI FRn" TWE TTI. LEAOING NULL'. TA&!.
'AND SPACES tRE I~NO~~O. A 15 BIT UN5IGNE~ INTEGER IS
"ORMlD. THEN NECATED I' A MINUS SIGH IS TYP!O~
'EXIT AT CALL.I Ir INPUT EkROR WITM Ace.eAO CHARACTER,
, eNOT A L~GAL DIGIT OR yeRMINATING CHA~ACTE.'
'EXIT AT CALL.2 UPON TEP.MINATIN' CHA~AC~[R
, -ITH AChe. e •• e, \2. 5~
, FO~ NULL. TAB. '~AC~. CA~R!AGf "[TURN. COMrA
'THE AOOV! WAIT 'UN TTO OON!. T~!N CL[AR TfO.
'"CHAR" ~~INT$ AICII C~A.ACTOR IN Cel)R' clelL MUST B[ .;
,fXITS CALL .f I' C(e) •••• COR~fCT3 TH! PARITY,
'SIMULATES TlB ON AS~33,
,"TYPt" PRINTS C(.'R~ HUST HAV! '.0'1. PARITY; fXITI AT
'CALL-I. RE~~ACf -TYPE" WITH INTfRRUPT TYPt I' OE3IAEO.
H[551 STA 3.H[5I.

STl I.P,lCI
STl I,P,ACt
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LOA 2.8.3
LOA l.p,377
LOA e.B.l
MOVL_ 101. HC
AND a 1.1.5KP
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JHP" ',.2
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LO' 2.p.>C2
SKP8Z no
JHP '.-1
NIoe TTO
,.PHI LPT
JHP .-1
Nloe LPT
jHP .HESSH

'C(21 POINTS TO MESSAGE
" 8 8n ~A'Y.
rc e2l'OAU ~O.O

'C(ll'OATA CHA.ACTOR RIG~T
'INe TO NfXT WONO
"LIP HHK
IPR INT
,ANOTHER
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IPROCESSOR TIMfR PAC',r.E
IT"I' P'C'AGf IS CALLE~ WH~N~V~R IT IS NfCfSS,RY TO
IloE'TlfT IHf "EA' II"f R'~E OF IHE COMPUTFR IN
'""IC. T.E P~Ur.RAM RESIDEs. THF ME', TIME B.SE M'Y
ITME' BE UTILIZEn TO VF~If' nR C'LCULATE T"E REL.TIONSHIPS
IC' OTHER PlRIPHF~'L FUN[TIONS.
I
ITHE P'CK'GE "[TURNS TO THE C'LL INSTRUCTI~N WITH
IT"E CO, TENTS Of 'CI" TO A C'LIBR.TION COUNT
ITM.T "T BE INCREMENTEO TO OVERfLOw IN 10~ HILLI-
IS~CO"~S BT TME FOLLOwING OEL" LOOP.
ITYPE\! MOV ,,~
I INC '.B,SH
I JMP 1,3
I e
, JM~ TY~EI
I
IT"E CONTENTS 0' AC2 WILL CONT'IN A SIMILAR lee MS
IITER.TION COUNT BUT FOR THE 'DLlOWING LOO~I
ITHE21 HIO ~
I 01' 1,.DEv
I 'NO_ 2d,5lR
, JI'IP ~.c
I INC e,~,SZR
I JMP TYPE2
I
ITNE V'LUES ~ETURNED M'T BE .RITHMETIC,"LY
I.ROCESSfD C"ULIIPLIED/DIVIOEOl FOR LONGER OR
ISHORTfR DEL'TS 'S LONG 'S T"E STtNO'RO LOOPS
ILISTEO ABOVE .RE uTILIZED.
I
lIT IS RECOHHENOED IH'T '"L TIMING 'UNCTIONS
IB~ PEPFORMfD WIIMIN THE Sl"~ GENERAL AR~' OF
IMEMORY 'S THIS TI"ING P'CKlGE~

10~ge .HAIN
Al
"2
·3~~.~
06
07
~B
Ag
I~
II
12
13
14
I~
15
11
Ie
tg
20
21
22
:<3~.
2'
2~
27
26
2g
30
31
32
33
H
B 00722 e2'~'2
3a Z0723 ~01 ••e

ISKPONOT OVER'LOW
I~~IT LOOP
"~Y PlAVO~ 10 SK,

IGET OEVIC~ STATUS
IANY ST,TuS CO"PARE
IE~'!CIEO STATUS f~IT
ISK~ OUT ON LOO~ O~LOW

Z070.
00~0~
0il7~e
~e701
0ene
B~111
061\ 2
0e7l3
e071~
een ~
96710
eeit7
e~7~G
~0721

0S.2'~
0e3'1~
0A~'le
0e~II'
063'1'
0~~~"3
0tL')Slt1
0~0.!1
09:l~17
H·<5~0
~,~~H3
~6\1\J
0~331'
0~2'-7.

I
II'ITIALLY. THE TIMER P'CKAG~ ATTEMPTS Tn
lOfTFRHI'E IF TME COMPUTER MAS A RE'L TIME CLOCK
IAVAIL.BLE. IMF ITERATION COIJNTS 'RE Onn"PEO UMPLY
lev SYNCING WITM TME CLOCK 'NO COUNTING
ITHE _OF LOOP ITE~ATIONS 'T 10 HZ.
I
IIF, HOWEVER THERE IS NO RE," TIME CLOCK THE ME.N
ITIME R'SE OF TH~ LO"PS MUST eE CALCULATfO~ THIS
115 PERFORMED BY COUNTfNG THf _OF TIM!S THf
IST'~D'RD lOOPS .RE IT!RATEO fOR ONE OUTPUT
ICHAR'CTER TO DEVICE "TTO' 'NO R!CU~!TING THf
IB'U~ ~'TE OF ~EVICE TTO Bf TYPED IN ey THf
IHST OP~RATOR.
I
~TIMf I !H 3,SVTI"E

!~~6l RTC
JHP SCORE
NIOS RTC
S~PB~ RTC
J~P ._3
Sf-'DN ~TC
JP1P SCORE
IOA3T
SlIeZL e,.
H~ TY"f
OO~5 iI,RTe
S.?&l ~TC
JMP 'SVTIM~

ITEST 'O~C.S/~T~
ICAS Arc NONfkll.
ITURN (.LOCK ON
ICUSY -I 13 RTC
loe~r. o. ~o ~TC
I~~D D!W TTO ts U$~O

I~As~rD TO 'Iy"~i
I~OR E~LCUT10N
IACI A~D ACQ'LOO' ~OUNTI,

IT~E ,OLLOWING SU8_~UTfN! IS Tn RETAIN CO~PAT.eILIT'
'"ITH THE OLD ~ROCf330~ to[NT!~ICArIOH AND TtMING
IPAC<'G£ TO RETR![VE T~~ LCO~ COUNT ~OR
/T,[ DI',8 OR C LOO~ TYr~ z
.3011 LOA I,NUCAL

JM' e,!



'-

I"~\:Q
~:
>'2
oJ~.
.5
'6
.7
P8
09
I~
II
12
13
I'
I~
U
17
18
U
U
21
22
23
2.
25,~
27
'8
29
30
31
32
33
3.
35
3~
37
H
39.e
·1
'2

~e72.
'6725
~~726
~6127
~~73~
~6731
i&732

~e2~77
1'24~.
•••• 03
P81111
e8J 511
07,~5H
U7875

U731
e~7H
~en5
.8736

000'"
e.e17~
0•• 531
~3~538

t~737
08740
e8741
ee7 '2
0870
ee7 ••
~87'5
eeY'8
08747
08750

1'1""
e2"5~3
1'2'poHO'"
HIU'
12"H
02r5Z1.U".131~".
Il'U.

e8"1
867"
.87'3
08'"

1'2'l'
eM'1S
BH52.
0"'18

087"
ee7'8
ee757
e~7"0

03~'17
eee513
rt.!15e4

"''''' 'i6."

(

I
IT"fRE 15 "0 HTC-UTILI7E DEVICE TTO ANn ASK ~OR
I~AUn RATE I,puT FRO" ~PFRAT~R
SCOR~' IO~ST

5u8 P ••
JSR TTHE
OOAS 0.TTO I.AS5En TO TT"f
SK.al TTn ,'OR EXECUTION

SCORA. J30 'TUMeLER .OUT TrXT
HSOUT IASn"~ ~OR 6£UO RAH

ITHE fOLLUWING SERIES OF INSTRUCTIONS WIL~
'C1LCUL1TE T"E ITfOATInN COOUN' 'OR
.1 elT 0' Tro rU'PUT ArTER R~TRlfvING
IT.f CON'O~E C'U~ RATE fRO" TKE
IT[ST OPfRATOR---REJUIOf5 S~~ROUTINE TINO

JSR '~n5
JH~ seORA
5TA I.LOCK
~OA 2.5.301

IR~UTINE A5SU"fS AN II
I'C 2.2
~Dl I.ORDINAL
5U~ '.e
JS~ 01(05.2
I'IOV 0te.SZA
INC 1.1
~Ol e.LOCK
STA I.LOCK
HDV 1.2
HOV '.1 IACI • eAUO NlH

leAUD RATE TI"f5 CnUNT ~OR 1 elT
I.I~L EgUAL ITERATION COUNT 'OR I ~ECOND

!U8 •.•e
J5N ,.fYS.1
STl '.~N
5T4 1 •• 5

.1 SECOND OIVIOED ~T 10
~Ol 2.S.301
JS~ '.£T~.'
~DA 2. ORO INn
!Tl I.MOIN1L

ICONTINU~ OLCliLArrONS

IIN~UT ERRO~
IllV~ eAUO RAT!
lLe

aIT CHUlCHR
IlS5U"~ II erts
ICOUNT 'OR ~uu
ICHAN TI"~/.BITS
I I' ANY ~f".
IFUDGE a IT COUNT

ISAVf IT. COUNT I BIT

'"U~ ACI.AC2
ISAVE noue~E LENGTH
IRfSlI~T
• 10. "I~LIS!CONns
I II

ICOUNT 'OR I CHA~
lOOOIN'L.I~0 "~ TT.~

,fxT .AroE

I~I~~
01
~?
~3o..~
060'
H
op
10
II
12
13
14
I!
18
17
I~
Ig

08772
ee773
le774ae77,

~0 8&776
21 0H77
22 01eu
23 e7U I
24 17102
25
26
27
28
2g
3.
31

06761
~6n2
067~3
0676.

020'12
~'451.
~~65~6
"~"~08

0676!
06760
06781
0677~
e~771

1'512~
1110~5
I'I.~'
1~2.e~
e.e50~

I3U0ft
02••71
12'12~
1124~.
005473
121ur
02"6'
030471
0~646e

.7e13
070~'
17005
07008
070.7
07110

030471eOO.6'
0.4&07
131~a.
~2"'4
0"27'

,
II SECONO COUNT/I CHAR COUNT •• CHAR'S PER SEC
""IS CALCULATION IS USED TO EXPAND THr TYPE ~ COUNT

LOA fI,l<~
L~' 1,)(s
JS~ HnS.2
STl I.KS

ICALC RELATIO~SHIP D~
HOVZL 2.1.ov ~.2.5NR
INC 2.2sue e.1
J~R '.[YS.2 IDIVIOf RE" INTO C~AR

IACI·FUDGE FACTOR I RfL£ATIONSHI' Of CHAR TO TOTAL I SfC
IflNISH CALCULATIONS ON LOO' 'TPf 1 TO. ISfCOHD

MOV 1.2 IFUDGf 'ACTDN
LOA I.HUCAL IINTO CHARACTlR rl~£
MOVl~ 1.1
sue B.! IWI~L •
J5R 'KEYS.Z "OR~ION D~ CHAR
HOV I.' ITO COMnn[ 1 S~CONO
~OA I.NUCAL II CHA~. TYP~ 2 lOO'
~OA 2.KS I. CHARS IN I S!C
JSR 'KfYS.1 I. 'ORTION O~ CHAR

loouaLE LENGTK Ace.AC1.1 Sf COHO ~OR TV'f a ~OO'
~OA 2.5.301 IOIVIO! 8T 11 fOR i.1 HI
J5R '~EYS.2
STA I.NUCA~
MOV 1.2
LOA I.OROINA~
HIP 'SVT!Mf

II SEC~ RESTORED
lOIVIOE By CHAU.
•• CK~R. I SEC

RE". TO I CK!R TO ~lL~

IAca.1BeMS LOOPZ
IACI ollBMS LOOP
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101~1 .fliuI~
!01f? ,"_IN

·1 ,
01n 'T"E ~N.lOWIN" SlJH~OIlTINf~ETE~MINFS T"E ITE~A!lON 02"3 'COU~TS FUR TMF ~EVICE SPHIFlFD 8y T,,' INHoUCTlONS .3 01M2 ~.~o~.'0 ,FnLLow!'G THE JSQ CALL TO TY.' " ~1~63 0'~~0'.~ ,onA5 0,IiiTC O~ nOA5 ~.TTO .~~1~~' 0.r.~.'6 'S.P~l RTe OR 5.P87 no 'N ~706~ 0'610~'7 • .7 01065 0•••••'8 07fll .7".1 TTME , lOA 1.1 'SAV' INTR, LINK '8 ~70~1 006335.g .7012 "".~PI SH 1,PyTHP .g 0101. 0'b'5'U 0013 .2"31 leA l.f.Ty" 10 0107\ ~.6.H1\ .al' ""'~1 5H 1.1 ,.OR LOO. 2 'NTR', II .7072 1'000ft12 01015 ~2~'d' lOA t ,". :3 'GET OOAS 12 07073 0'0"0013 .7018 '0"1' HA I, f 1~ A 13 07~7' 0'0'12I. 010\7 a •• qo SH i .TI"8 \. 07075 e'52\515 0702a 00"21 SU 1.TI"C ,FOR EXECUTE \5 07070 \521\218 07071 07S0~1 lOA 1,1, J 'Gn SKP8l 18 \.772'17 ~7022 ~00.a5 STA I.TI·HI 17 I4I2U18 .7.23 00"10 STA I.TI"8o. 'FOR nfCUTE 18 052'11IP I7HO \520lP SU8 2.2 tP 12eu.a .7.25 128'" SU8 1.1 IClR CTRS U ,••72221 07118 Hili' !I- •• OOAS ~,RTe 'OR !Tn 21 14272422 ~7i27 ~e3514 S~'81 ne 22 637e.,23 e"H ~~'717 JMP ,-I .wAIT ~O~ OO~E 2J IU2757. e7e11 12H~0 COM 1.1.52R 'A~O 2~0 DONE 24 UUU75 e7032 up,. J~P TIMA IT"!N START COIJNTIN'28 lien 0811 \4 TI"el Oo.s e.RTC 'THE T"IRO OON~17 'T"E FOLLowIN" CO.'R'SfS LOOO TYPE 1

18 eaH I'IUP "OV ~..
a 07135 1,,005 INC l, \ f !NR '.ATC" 'OR O'LOW38 07035 ~'~413 J~p ,.3
31 07037 e5J510 'KOBI RTC
12 e7.0~ ~A0710 J"O TI"B'I
3J ILOOP TYPE 2 IS COUNHO UNTIL '1 'ROM nfvICE3. UDol ~e III' TI"C' O~'5 0.RTC
35 07~02 ~~" 77 INTO.
38 'THE fOLlO"I"G INSTR~ CO.PRIS[ THE LOO' TY'E 2
J1 ,7'03 ,u~e. "10 • '.-0 IT tT!RAHS UNTTl
lS 17~" ~8~ol' o IA ~.e 'I~T~RRUPTfO 8Y PI
3P 07U5 I~U~' .lOC ',JI,5 •..•q
o~ "0'8 H"I? JSR "L 'FILL tNST.,
01 ~70" 1'1 ,~o I•.•C 2.',SZ~ 'LOOP CTR
02 e1e,~ 2~""3 Je. TI"C'2
oJ ~70'1 ?'''l1 JS~ "l IOtVIC~ M PI FA1L~O•• 070~2 0>7053 P'J\jT"'" I ••1 'TO "'EoE w).jE~ PI
'5 P~'J 11"'41' SH 1 ,C"d~t"l I '" I.L 'SAVE lo~p I
'8 07~'0 ~'~'I~ SH 2.NUCAl '••••0 LI'IQP?
0' n." ~U'l' LOA CI\,PyTP1P,~Hv~& ~·y~t11 51' •• I 'RfSTORE INTR, LlN"09 ~7e " "'~1 hi? J•• ?3 ,NETuRN TO CAI.I.,~01~~V e~J~" "ll HALT 'FATAL ERROR.U3, I ~'~"1 '{"1"7 J"P ,-I 'CO'TAtNS CALL.I

,
JC~NSTANTS SII8R, LlN"S AN~ TEHP STORfS
RV T"IP: PJ
OR~INAlI
NUCAL I 0
TU~eLER' MESS
lOCK' 0
~EYS: TlNO

"Ul TA
OIVOO

KS' ,
KN I e
5,3011 IB~
SE50UTI ,TXT[ 1.15'.12'.12'
TTO 8AUO RAT! ,. I
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2" P 7 n/17 2~n2 2~I'2 29/P6 20/18 20n2 ~I/~~
20/4< WRITE ~.~27? 8156 45112 4~/'~ 4"/12 46/40 17112 .8116

~t~Ou ~•..''t!1~ 99/1. I ~~ 114 ~~I1' ~ 1/15 ~?/J7 ~4!?~ ~7114 ~9n2 6?1?0
~tT,r (IIII' ~ 2~ 1 ~'/ld 74/H 6J/18 8~/28
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dII~ ."&1'"
.HEAn ".~131 An4 7?121
.Qtloc~ ""'50"~ 8312g 8"P~ 8'I'~ una 8e/A2 8ft/A~ aft" I

881 t8 8811 9 8~n6
.533 '~~371 8/14 77/P.
.513 '0~312 8/1~ 77/P.5
•SCYL .~4~H 6,,"3 6An3 8"'8.SfT '0~61~ a/ag 771?9 83/.2
.sr r» '.5b?O ftll~ 83/"6
.se ru !~5b23 8111 63/'4 83"8 83/U.5' r.~~HA 8" 6 81140
.S"I ,,,,~e.l:l 811~~ 81/54
.!'''''is U~l11 77/U 77/24
.S"I P~5412 77/15 77121
.SHe 'P5.31 8/.2 18/A~ 78/15 78119
.STL '0~A22 8/42 77/33
•STLA .~~OA 77133 77/38 77/H
• TU npl!A8 '/14 "'2 7/37 6~/5e 78/31
.UOII '~~2AI 891M 6g/l' 89f)8
.uOe2 '0~"2 89/~ 6g/13 8912~
.U003 .~~0t3 89/e. 89/1~ 89130
.UOI! .050H 89/1d BI2I 89/31
.UO~0 "5~A5 69/ell 89132
.u021 '~50A6 89/11 89/33
.u~~ • •B50?o 89/P8 69/11
.WAIT '~5"A 8/'1 78125
.wM ,e513. 71/33 711AI
• ~R 1 U~121 71/33 72134
.wAIT '051" 8n~ 1I12~
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t 0005 • ~lA HJ
J1
~2

•.MAIN
ADDRl 000-301 1/0 II 2/02 2/13
ADDR2 0OO3U2 1/05 2/0S 2/16
BGNAD OOO~tJ6 1/;11 1/4u 2/1.l2
COM2 000 !155 2/26 2/31 2/3b
COM3 000 II 0 3 2/31J 2/3H
COMM 000 'I tj 6 1/43 1/'18 1/53 1/5B 2/23 2/29
C. tMM 0OO3Vl) 1/03
EXT 000 !J2'I 1/45 liS':;: 2/02
GETDA 000325 1/23
ILLEG 000310 1/12
IRDSK 0OO4u7 1/51 1/')0 2/il3
NDt 0003u3 1/06 2 11 'I
ND2 0OO3u'l 1/07 2/17
NOR~l 000435 1/40 1IS I) 2/1.5
NREAD 000375 1/30 2/20
NWRIT 00037'1 1/29 2/1q

RESET 000321 1/17Rr 'JR OQ04u!J 1/'12 1/L17 liS? 1/S7 2/313 2/40
SA ..•vO 0004 U 'I 1/35 I/IJD
SAClVl 000(11) 1/36 1/11')

SA4Q2 ()OOQl4 1/37 1/'-) 0
SA!lv3 0004(1) 1/38 1/~)"
TABSr 01) O!Iu ') 2/23 {jill
WK 000320 1/16 1 I 1 7 l/20 1/2 :, 1/20
XDl OO03uS 1/0R 2/t; _~
XD2 000306 1/0\1 2/u ()
XREAD 000377 1/32 2/09
XWRIT 000376 1/31 2/08
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TAPE

ABSTRACT
THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENA~C
PRUG~AM DESIGNED TO EXERCISE AND TEST 4~46 DISK CON TRULL ~
AND 1-4 DISK 0RIVES. THE DISK DRIVES MAY BE SHARED HET~E ~
TwU COMPUTERS IN wHICH CASE THIS PROGRAM MAY BE RUNNING ~
EACH COMPUTER.
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II. '~STfi'CI
THE "OVING HEAD CISK ~ELIA8ILITY PROGRAM
IS A MAINTENANCE P~DGRA" DESIGNED TO
EVERCIS, AND TfST THE 4046 DISK (ONTROll R
AND 1-' OISo DRIVES. THE DISK O~IVES.A BE
SHARED 8ET_fEN TwO COMPUTE~S I' WHICH CA E
THIS PROGRAM MAY BE R~NNING IN EAC. CO.P TER.

NOTE

ONE COMPUTER RUNNING RELIABILITY
TEST (SA 501), THE OTHER (SA 512
ONLY1!1

12.

THE CONTROL CAN BE DEVICE 33 OR 73.
MACHINE REQUIREMENTS

NDVA(EVCEPT MICROJOR ECLIPSE fAMILY CENT Al PROCESSOR,< ~EAO/_~ITE ME.ORV
TELETYPE
4~46 OIS. CONTROL
4~'7 OR 4048 CONTROL ADAPTER
I.' "OVING ~E.O DISK DRIVES

OPERATING PROCEDURES

A, VE~IFY DRIVE (DRIVES) ARE READY ON-LI E
B, LOAD PHDGRA. USING BINA~Y LOADER OR 0 AGNOSTIC

OPERATING SYSTEM,
C, RESET AND START AT ONE OF T~E

ACDRESSES S~O." 8ELO- IF LOADED _ITH INlRY LOADER,
0, IF LOADED BY OIAGNOSTIC OPERATING ;YS EM,

RELIABILITY (BELO.) WilL BE STA~TE:'.

STARTING AOORESS
2 RUN ALL
4 CHANGE DISK CONTROL ADDRESS

2~~ REL1AMILITY TEST, All CVLINOERSC TOS START)
5~1 RELIABILITY TtST, EVEN CYLINDEOS
502 RELI'~ILITY TtST, GOO CYLINDERS
503 DISK A~ORE 55 TEST
~~~ CO~E ou~p HOUT!~E
505 CO~"'NO ST"ING INTERPRETER
~~6 O'ES T,ST
507 ZEROS TEST
51' 11~11~11. lEST
511 FLOAII'" CNE TtST
512 flOATI'G lEOn TEST
513 RUN ALL
514 SEEO EXERCISE-

<.i
.:~



l~V~J .~blN
~I
~2
03
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05
06
07
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09
I"
II
12
13
I'
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16
P
18
19
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21
22
23
2'
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26
27
28
29
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31
32
33
3'
35
36
37
38
39'~41
'2
'3••.5
'6.,
.e
49
50
51
52
53
54
55
56
~1

., ER~ORS - tRROR STATUS IS PRI'TED
".ENEVER ENCOUNTERED, '~t' O.TA ERRORS
ARE FOUND ONLY T.REE A'E ~"INTEU PER
ENCOUNTE~, (SEE PAWAG~'PH 5)

l~P~4 .MAIN
A I
A2
~3
0'
05
06
07
08
09
\0
II
12
13
I'
15
16
17
18
19
20
21
22
23
24
25
26
27
28

S-ITCH SETTINGS
S_t2f F~OM ERHOR, UO SCOPE LOO~
5'1=1 FROM E"RO~, GO TO NEXT TEST
5-2"1 INHIAIT TTY OUTPUT
5"5"1 OUTPUT TO LPT
SO~"I .ALT AFTE~ E.RON
507"1 INHIBIT CHECK 'ORO A'O DATA ERRC~ ESSAGES
5.8"1 eREA. TO ALLOw DISK INTERCHANGE
5-9'1 FOR READ O'LY MODE

F, STATISTICS - TYPE A.Y KEY DURING
RANUCH TESTING TO GET A REPORT OF THE
NU'BE~ OF WORDS .RITTEN ANO READ, PLUS
THE 'U.~ER OF ENRORS,
•••• NOTE ••••
THE PNOGNAM 'ILL ACCOUNT FON UP TO A .AX
Of 2-31 oOROS .NITTEN OR REAO, SPECIAL
TEST RU_S EXCEEDING THIS FACILITY WILL
REQUIRE AN OPERATORIS TEST LPG TO AUGHEN
SOFT-ARE ACCOUNTING,

PROGRAM RUNTIME

PRCGRA" ~UNTI"ES ARE SUBSTA~TIALLY "ED~C 0 -ITM
MEMORIES OF 8K OR LARGER, RUNTIHES 8ELO> ARE FO~
A~ 8K CORt .E"OR"

RU~TIME IS DEfINED AS TIME FROH
ST.NT TO A "PASS" MESSAGE, T'PIC~L
Ru'TIMES ARE LISTED AS fOLLOWS:
RUNALL (SA 2): APPROX, 27 ~IN.
(NO~A e0V, CORE, & 2 SURFACE OISK)
SEE'EXE~C;SE. (SA ~14)1 APPROX, 5.IN,
(NC~A 8~0, CORE, & 2 SURFACE DISK)

8AUO .ATE
RtAD, WRITE A.O SEEK OPE.ATIO~S A.E TI-E
8Y SPECIAL ROuTINES •• HEN I"E PROGRAM IS
FI~SI STARTED, T~E TI"ING ROUTI'E WILL T ST
FOR IHE PRESENCE OF A REAL TI"E CLOCK (R C)
TO OE"lvE TIMING F~OM IT, IF 'D RTC IS
PRESE'T, THE PROG"AH wILL TYPE 'TTO AAWO
RATE", THIS MESSAGE REFERS TO TME 8AUO R TE
OF T'E CONSOLE TeR"INAL (OEVICE I" , 11)
TYPE I' T_e BAUD .ATE, IF A TYPING [RRC" OCCURS
IN T.E NUHBER STRING (eEFORE T.E CA"RIAG RETURN).
SI"PLY TYPE A NON.NU"ERIC C.ARACTER A'O
T~~ ~tOUtST ~Ok T~f RA~n R~TE ~ILL KE
REPEATED, I> T.~ CA.RIA~t "EIUR" H,S bEE
GIV~~ '~Ttk A T'PI~G ER~C~, RtLQAO T~E P GGhAM.

'4,

A, RELIAHILITY TEST (SA 2"P)
A "'VOH NU"BEW GENERATOR IS USED TO SEL CT A
015< ORIVE,CYLINr.ER,HtAO,HEGI'NING SECTO
A~D ~0~8E~ GF C0~SECUTIVE SECTG~S. RA~C0'" IS T_EN GENE~ATED, woIITE' •• NO REA
IHE SEQuE'CE IS REPEATEO I'CEfINITELY,

B. RELIABILITY TEST (SA 501)
SA". AS " EXCEPT TMAT ONLY EVEN
NU"rlENED CYLINDERS ARE USED, THIS
ALLU'S A ToO COMPUTER SYSTEM TO RU'
SIMULTANEOUS ~ELIABILITY TESTS,

C, RELIA81LITY TEST (SA 5~2)
SAME AS B, ONLY FOR 000 NU~BEREO
CYLI_OENS,

0, DISK ADDRESS TEST (SA ~~3)
~ANOCM DATA IS FI~ST .RITTE' THEN READ
FRO- ALL SECTORS O' EACH ~EADY DISK, TM
INSURES TMAT ALL DISK PAC' SURFACES ARE
USEA6~E AND THAT THE DISK PACK IS FORMAT EO
P~OPERLY,
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F. CCM.A'D ST~ING I,TERPRETE" (SA ~"~)
AS • TROUBLE SHOCTI'G '10 T.E SERVICE
ENGI'EER HAY TYPE I' HIS 0" TEST LOOP.
'FTE" STAWTING AT ~.5. THREE .RGUMENTS
"USI BE ENTEWED I' 'ESPO'SE TO lM"Ff
P~CG~.lM QUESTIONS' t'U~IT", 'IDATAII, .ND
"CO~~A~O ST~J~G".

I. UNI T: TYPE UNIT. ON CARRIAGE
USE THE PREVIOuS ENTRY

II. RAN_RANOOM
'LD'HL D.NES
'Ll' ALL ZEROS
P.T'110110 PATTERN
FLD.FLO'TI'G o.E P.TTERN
FLZ.FLO.TI'G ZERO P'T1E~

'LTERNATIVELY ENTEN • ST ING Of
OCT'L I~ ~IT 'OROS TO BE
USED '5 DATA. THE -OROS
ENTEHED .RE USED HEPE.TE LY
TO '.oE UP A SECTOR BLec
TYPE C.RRIAGE TO USE THE
PREVIOuS E~TRYt

OPTIONS I.
2,
3.
4.~.
6.
7.

READ HE'D,SECTOR,OSEcTeR
'RITE S.ME
SEH CYLINDER
"EC'L1BRAn
LCOP (GO TO 8EGIN'INGJ
DELAY (N) 12.5MS INCkE" NTS
TYPE CARRIAGE To USE THE
PREVIOuS CDMM,NO STRING.

NOTE THAT EITHER SPACES DR • COM A
H.V BE USED AS .N ARGUMENT DELIM TE~.
EAC_ RESPONSE IS fERMI"TEO RV
TYPING CARRIAGE RETURN. IF MORE
~OU' IS ~EEnED O~ A LINE. TYPE
LINE FEED TO SPACE TO THE 'Ell L .E.
l~E ~(}RC "SA~E" USEe ~IT~ REAO, ~ ~RITE,
>ILL CALSE THE PREVIOUS DISK
.nG~ESS p •• AMETERS TO AE USED.

(\ / \

:0"",,,6.~A:~
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TIoOE FOLLO.l~(' f'J~~~Lf "Cl'LC ClU5E uNIT
I TU REPt"tDLY SEEK CYLI'~E"
5~, .~ITt SECT~RS 2 .~D J ~!l~ MEAD ~,
T~tN ~EAO 11 HACK A~n CHECK, DATA IS 5P CI~IEO
AS AlTEH~ATE .O~C5 OF ZEROS T~E~ ONES.

UN 1 T; 1
OAT41 0,177777
CO"."O STRING: SEEK 5~ 'RIlE 5.2.2 READ S,ME LOOP

G. U'ES TtST (OA'" ALL liS)
ZEROS TEST (CAT" 'LL 0'5)
11~IIP HST (O"A' .D~OS OF 110IIVI 011011~1)
FLOATING ONE TEST (EAC" SUCCESSIVE. RD

CONTAI~S ONE I BIT .HIC" IS HOVE
RIGHT ONE BIT E'CH wORD)

FLOATING ZEAO TEST (CDMPLE"ENT OF TM
FLOATING I lEST)

EACk OF THE .eovE USE THE BASIC DISK AOO fSS
TfST, SUBSTITUTING THE APPAOPRIATE DATA.
AN' OF THESE PATTERNS INCLeDING THE RA'D •
DATA USED FOR THE DISK ADDRESS TEST MAY
BE AUN IN THE "RE'D ONLY' MODE. THIS IS SEFUL
FOR CHECKING THE INTERCHANGE.BILITY OF 0 SK
PACKS BETWEEN V.RIOUS DISK ORIVES.

TO GENE~ATE A O.T. P'TTERN ST.RT .T THE
APPRCPRIATE LOCATIO" .ND SET SOB TO I.
~~EN T~E ~NTIRE PACK ~AS HEE~ ~RITTtN AN
RE'D THE 'EL~TYPE PRI'TS 'I,TERC""GE CI 0'
"G THE PkGGRAM "ALTS. THIS PACK H'Y NO_
BE READ J~D" OTHER 015- DRIVES IN TME RE C
O~L't' MODE (5""9-1).
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ALL PHASES Of THE SOFI.ARE 'ORK THROUG~
• "AIN SUb"OUTI'ES DESCRIBfD BELO-. EAC
StlfikCUl r"'E HAS A ~n~MAL RETUWN (+3) .l~(1

A' ERRCR "ETURN ('1). EACH SU"RDUTI'E 'A
CO •• LEIID. wIIH INTERRUPT ENABLEr. A FA
TO DETECT INTERRUPT wITHIN soeHS (3 SEC
~tCALI8RAT~) RESULTS l~ A "lIMEUUT" E~RO

RECALIBRATE - A'Y UNUSUAL STAIUS IS R,PO lED
IMMEDIATELY ANP A' ERROR RETUNN EXECUTED

SEEK - SEEK ERROR STATUS I'CREME'TS SEEK
ERRUR COUNTER. AN' ERROR STATUS RESULT
IN SI.TUS PRINTOUT.

~RITE • FOlLO~Ih~ IlnONE" o~ A ~HITE, ERR
CHECKED IN THE SEQUENCE SHP.N HELOW. EN
RECOVER' PROCEDURE IS OUTLINED FOR EACH
IF T.E ENNOR IS NOT PRESENT THE NEXT C.E

TS FOR DISK
LURE
OR

10 •• 8 .HAI'
~ 1
02
03
04
05
05
.7
08
09
10
11
12
1J
l-
IS
1 e
17
18
19

6 •• 0 fURTHER CHECKS
6.1 FATAL SWITCH O' - DO A ERRCR RETURN.
6.2 OTHERwISE - 00 A NORHAL PETU '.

J. AOORtsS tkKGR
J.l FINST TIMt - INCN,"ENT ADDNE S ERNCN COUNT
A~n HtPt~T TME ~HITt.
J.2 StroNO SUCCESSIVE FAILU", - 'CREME NT
Ptk.,NEN' ADDRESS ERROR COUNT AN DO.
ERijQQ RElU~~.

4. E~DI~G ME~OHY AD()HESS - I~C~f~E~T TH ~ISC t~ROR
CCUNTER, PRINT TME ERROR .ESSAGE, SET T E F.TAL FLAG,
A~O GC TO ~.

;. ENDING DISK AnDRESS - INCREMEN' THE ISC ERROR
CGu.TER, 'RINT THE ENROR "ESSAGE, SET 1 E FATAL FLAG,
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l~?~9 ,MAIN
~\
~2
~3
~4
~~
~e
~7as
~g
10
II
12
13
14
15
1 e
17
18
1 9
20
21
22
23
H
25
26
21
2S
29
30

WtAO - FOLLO~ING 'IDONE" ON A READ, ~RRCR
C~tCKEO IN THE SEI~UENCE s~o~~ BELOW, E~
"oCOVE~' PROCEDURE !S OUTLINED fOR EAC"
IF ThE ERROR IS NOT PRESENT T.E NEXT CHE
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17 ~~'Z2 >~~321 MESSAGE ,PRINT PREHNT DEVICE CO E 11 ~~6~1 lP74P. AND eo!
\ e <eo~3 "~0437 MSG77 Ie e~052 ~34231 LEU ~,C\tjRO rIS IT AN lID 33 OR n 1
19 ~~6~d >24372 I.OA I,DEVICE Ig r~653 130'04 SU8 1,3,5ZR
2~ ?"or5 ""532" TYPZl 20 r~654 ~~<4~0 JMP f x • .3 ,NO
21 ~?O~6 "0~322 PCRlF 21 ~~5~5 024417 lDA 1,'" 41 1MASK
22 »0>7 .>0321 MESSAGE 22 r0655 123",. AND 1 , ~ ,GET kID OF ~IT I"
23 '"61~ ~~6446 MSG78 23 re657 112476> I.OA I,CSP2
2' •• ~ 11 >63077 HAL T H r066~ 123 •• ~ ADD 1,~ 'MAKE ADOR 33 OR 73
25 • "612 •• 0334 5MEM ,SIZE ME ","OR 'I' 25 •• 051 ~41~\i'I~ STA e , 0,2 ,AODR CHANGED
28 00813 .06335 SETB ,SET TIME 6'SE 28 00862 151A00 FX,3' INC 2,2
27 00614 •• 4373 JSR Ml ,ERROR RTN ~ROM TIME IN I IALIZE. 27 00663 034756 I.DA 3, ,I.5T
28 0.515 .00336 INITE rINITIAI.lZE BUF FERS ETC, 28 20664 \56404 sue 2,3,SIR
a .>5\5 ~~635" JSk 'I,GSD 'SET LlST "EAD/SECTOR 2g •• e65 ~0.762 JMP FX,2 ,MORE
30 e ~6 17 e.24~7 J MP ',CMD 'DISPATCH TO ROUTINE 30 2?6~5 02~214 I.OA 0,C33 ,SET (CDSK) TO
3! 31 .0667 .24750 I.OA I,CSP2 'EQUAL T-E O~vICE AD DR
32 32 .~n~ 107 •• 0 ADO e,1
33 •••••••••• **** •• *** •••••••••••••• ** ••• ** . 33 '.671 ~4427e S10 I,CDSK
3' DISPATCH TA~LE TO PROGRA.S 3A •• 572 .53077 FX ,41 HAI.T PI.I. DO~E,RESTART T_E PR GRAM
35 •••••• ** •••••••••••••••••••••••••••••••• . 35 .~673 ~00777 JMP .-1
36 3e
37 e~62 • •• 0620 STR,2: 37 206,. 177737 MAlI -41
3R _0621 001~17 REI.AI.L ,REI.lA~II.ITY TEST, A1.1.C L 38
3~ lH22 •• 1515 RHE V , " EVEN
40 •• 623 •• 151' -nUD , ODD
Al •• 524 •• 2001 DAT~ 'DIS~ ADDRESS TEST
42 •• 525 ••• 572 F x • d- ,NOT USED
A3 .0526 0~2574 ,CMD: C~OST ,COMMANO STRING !N!ERPRE ER
•• .0527 002 •• 5 OAT 1 ,ONES IE ST
4~ .~630 '~2e.7 OAT. 'ZEROS TEST
A6 00631 •• 2011 OA1P f1 t ~ 110 PATTERN
AI 0.632 00aD DAHl ,FLOAT ONE
AS 00033 0.2.15 DATF. ,FLOAT HRO
.9 .0634 ~.j740 RU"cL ,4l1N ALL PARTS
50 •• 03~ ""1771 DAXS~ ,SEE" EXERClstR
51 .,606 •••••• INDEX: e

I
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t
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1~~23 .MAIN 10~24 • ~.l II'll

~ I 01
~2 ......•.....•.........•.• -_ ..••......••• 02
03 INTERRUPT SERVICING 33 lOISK .ICK INTE RR!).T
04 ................................•.....•• 0'
0~ 0~
0e ~,1021 0~'2'3 INTER: SH 3,SAV3 0e el~~1 060633 INT .11 OIAe 0, .OSKP
07 ~1022 ~06314 SlVAC 07 010~2 .'0237 STI e , ISHT IHVE FOR A~~ TO USE
08 01023 06~077 INTI I ,WHO 010 IT171 08 PI0~J ·3~IH ~OA 2, UNIT
09 ~102' 3"'24 STA 1,S,", 09 ol'~' 010 '21 ISZ .TRf.T
10 01025 030372 LO' 2,OEVICE \0 01055 002420 J"F .wT~E T

/II 01026 132'15 sue" 1,2, SNR II
12 fl~27 ~0.'22 JMP INT.I 'DISK PACK INTE~RUPT 12 010~6 '020.~ "S.B5: 20.0 i
\3 01030 03•• 25 ~Oo 2,CI. \3
I' 01031 132'15 sue. 1,2,S~~ \4 ,wUT FOR INTERRUP T
I~ ~1032 a.0445 J"P ITTI ITTI INTERRUPT 15 ,RUN TIMER TO PREH,T HANGUP
16 0\033 0342.6 LOA 3,CNIOC /SO"~ON~ ELSE 15
17 01.34 13700. AOO 1,3 17 0\057 020.\7 L04 ',.UU I.A!T-I IS 'ORHAl ENT. T _U T SU8R,
18 0\035 05440\ SH J PI *1 \8 0\060 0'~405 ~4IT I ST' e,.oITI I.AIT TIME IS IN H0 8EF RE JSR,
19 0U36 .6~2n NIOC 0 'DEV AOOR 400EO OYNA"ICA LY \9 0\061 126'00 sue 1,1
20 21037 0M322 PCQLF U .\062 ~544\3 Sf4 3,.TRET
21 Pt~.CII ~06321 "E5SAGE 21 ~1~63 ~60177 INT[_ IENA8lE INTERRUPTS
22 01" 41 ~0~6'3 "5G9 II~TE"RUPT FROM DEVICE 22 0U64 0063\3 DELAY
23 01~42 ~2"06 LO' 1,St!! 23 ~H~5 00~·.1 -UTI: I
24 ~a'3 ~06320 TVPZ I 24
25 0104. 0e6315 SETAt 25 01066 060277 INTDS ITl~EOUr , 0lSA8LE INTfA,
26 OU45 ~J42'3 Loo 3,500 26 01067 062677 IORST ICL~lR ADAPTER 'OR 2ND C ~P,
27 e1046 aee 177 INTE' 2' 01~70 0116351 "E,OER ,PRINT
2ft 01047 3~20~" JHP '0 IRETURN 28 01~71 006322 PCRlF IER"OR MfSSA~E
29 00'. .0'0~0 5.1 0 29 0U72 00632\ MESSAGE
30 30 0U73 01162~5 M5G59 I'INTERRUPT TIMEOUT"

31 01074 e32'21 JMP ,.TRET 'ERROR RETuRN C-I)
32 0U7S U0~00 .TRETI 0
33 .1076 00372~ .HIXI 2000,



10~2~ ,""IN 10026 ,•••AIN
U U
U 'TELETYPE INTERRUPT 02 ,SET PARAMETERS
03 03
U 01077 05021~ ITT I I NIoe TTI '~Noe~ oO.N T"E TTI FLAG 0~ 01153 0'''6~ SETI STA 3,SERET
0~ 01100 020173 LOA 0,CSIF ,eSI FLAG (SA ~~~l as ~I 15~ 0301H LOA 2, UN IT ,SETUP OISK CONTROL
0e 01101 101~~~ MOV 0,0,SlR Ie elle, 0202~2 LOA e,5C 'FOR CURRE~T INSTRUCTION
07 ~1102 n23'~ J.P '1C51 'RETU~N TO CSI 17 ~1166 0~030' STA 1£1J, • SC
08 01103 020267 LOA 0.EVOON /IF r-o CO~PUTERS U 01167 0H26e LOA 3,5." ,.AX _ SECT DuE TO ME" S ZE0g "110' 101~1I~ MOY e,QI,SNR ,ONLY PRINT DURING 0g 01170 Ile'JJ SUBZO 0.3,SNC
10 ~ 110' ~0~'~~ JMP ,H ,READ OR .RITE 1m 01171 0~0~e0 JMP 5.1 ,.EMORY TOO SMALL
II '1106 020U~ LOA e,MOOE II 01172 100~00 NEG 11,0 ,CA-HEAO-SECTOR
12 01U7 10122' MOVZR e,0.SNR 12 01173 024213 LOA I. e 17 ,SECTOR COUNT
13 ~1110 000033 JMP ITT,5 'A SEEK OR RECAL 13 11117~ 107'~0 AND 11.1
I~ 01111 ~0e322 PCRLF I~ 0117' 1121e2e LOA 0.UNTINS,2
15 01112 006322 PCRLF 15 01175 107000 ADD 0,1
16 01113 0211174 LOA II,UNIT Ie 01177 0202'1 LOA 0, SEC ,FIRST SUTOR
17 0111 ~ 11'003 STA II,HVIJ 17 P.120~ 103120 ADolL 0,~\8 0111 , a2~307 LOA e,ALLRET , SAVE ALL RE TURN \I 01201 103120 ADOlL 0,~Ig ~ 1116 ~40n2 STA e,SAVA U 01202 1070~0 ADD ~,\
20 p 1117 ~2.5" LOA e.POT-I 20 01203 02~253 LOA 0,"0 ~21 IIlla 11400~ I su e. lOX I 21 elu~ 1~13~0 MDVS 0,0
22 01121 a22~21 ITT ,II LOA ~,'1oXI ,PRINT TABLE 22 ~ 1205 U7~0~ ADD 0,1
23 01122 10100' MOV e,0,SNR 23 01206 067233 OOCC 1,.DSl(P 'LO'D UNIT.HEAD-SECT-C~T
2~ el123 •• 0~1~ JMP ITT ,4 ,fNO TABLE. DONE, U et 207 062433 olC e , ,OSI(P 'READ IT SACK
25 0112~ 0.0H~ su 0,ITT,2 25 01210 12241~ sua. 1,~,SN~ 'CHECK
2S 01125 022021 LOA 0,'IDX! 26 01211 0~0.06 JMP SET! \27 01126 0'1I~0' SH 0,ITT,3 27 01212 006311 UVAC 'LOAD E~ROR
28 01127 008322 PCRLF 2! 01213 ~M322 PCRLF

\:2; 0113" 006321 MESSAGE 2g 01214 006321 MESSAGE
30 ell 3 I 000000 ITT ,2: 0 'TITLE 30 el215 00el'2 MSG53 '"DOC'
31 01132 006312 oOALL ,PRINT FOR ALL ROY UNITS 31 01216 1100412 JMP SET2
J2 '1133 00000~ ITT,3 , 0 ,PRINT ROUTINE ADDRESS 32 ':~--33 e 113~ 063610 S<PD' TTI ,QUIT IF HY STRUCK 33 e 1217 0242'. SETI' LOA I, C A
H ~1135 000764 JMP ITT ,I H 0122" 0661133 DOB 1, • OSK P 'LOAD CuRRENT ADDRESS
3~ 01136 ~60210 NICC TTI 35 01221 061~33 DIB 0, ,OSKP 'READ IT BACK
36 .11 J7 0204111 ITT.41 LO' I':,SAIJU '~ESTDRE UNIT _ Je 01222 10e415 sue_ 001, SNR 'CHECK
37 01140 0411174 SH 0, UN IT J7 01223 002'2~ JMP ISERET
JI ~1141 02.'~7 LOA 0,SHA ,RESTORE ALL RETURN 31 0122~ 006314 SHAC 'LO'D ERRORsg e II ~2 0~0301 SH 0, ALl~ET 39 01225 00e~22 PCRLF
40 011 ~3 ~~6315 ITT.5: SETAC ,RESTOkE AC IS ~0 01226 006321 MESSAGE
~I ~II" 0H2~3 LOA 3,SAV3 41 01227 006155 MSG5~ ,IIOOB"•• ~ II ~5 060177 INH_ 42 012311 1106321 SET21 MESSAGE
U ~1146 ~~2~'0 JMP '0 ~3 01231 006160 "5(;55 , II LOAO ERROR"•• ~1147 ~0 ••• 0 SAVU: 0 u U232 006322 PCRLF
~5 .115. ;JI""~Pi~1i" $AVA: 0 ~,~1233 006321 MESSAGE
~6 ~6 01234 0061 •• MSG51 'GOOD
U 'CLU~ READ BUFF E ~ 47 .123~ ~24241 LOA 1.5 H I
48 ~8 01236 006317 TYPACI.g p II s I U2'~' CL~A: SuB ~,0 'CLEA~ READ BuF FE~ ~9 01231 .0~321 MESSAGE
50 .1152 03026' LOA 2.BufF ,SP ACE TO ZEROS 50 ~124. 006147 MSG~2 'BAD
51 e 1153 0242~2 LOA I, SC
52 ~115. 1253 •• MOVS 1.1
53 711 " 1470~. ADO 2. I~~"1156 ~41.'0 STA a , 0,2
55 '1151 151". INC 2.2
56 '116' 13241' SUA. 1.2. SZk
57 '1161 70.715 J "p .-3
56 .11 ~2 "'2114~~ JMP t , 3



10n7 .~AIN 10"2B ,MAIN
~ 1 ~I ~IJ2~ .544~1 PHOR: STA 3,11.[ 1 JPRIt..T ~E40~'" ~U"'~ft.i
n 71241 ~242.4~ LOA 1,SA\l0 02 >1326 '24174 LDA 1,l.!I'IoIT
~J ~1242 •• 531 7 TVP'CI a3 '1327 o?6J2e TVPZ 104 ~120 'H\14 L DA 2,UNIT ICOUNT AS A MISC ERRO" ~.~IJ3. '~2446 JMP nfin~~"1244 ~11156 15Z "I SC. 2 05
~6 p 1245 ~~O52 CKSw IC"ECI< SoITC"tS 06 ~ \331 ~25072 PSK£RJ LDA I,SEKE~,2 IP~INT • SEEK ERRORS07 ~1246 "~.716 JMP SET +1 07 01 JJ2 ~5"44 PS.ll SH 3, TRET
08 "12'7 0aHI JMF 'SERET 08 ~13)3 ~~~316 TYPGEC~9 P'12~?I ~~~iI~~ St.IoiET: 0 ~g °133. .0.442 JHP HwET
10 10
II , 12 ~ I ~0b31' S,I : SAV AC II ~1335 025062 PTSEK: LDA I.HEKT,Z IPRINT • SEEKS12 ~1252 "06322 PCiiLF 12 01JH ~31066 LD~ 2,SE.EI'oT+4,2
13 '12~J ~~6J21 MESSAGE 13 01337 >~0.e3 JMP P T ,I
I' P125' ~.6102 MSG39 I "HEI'I TOO SMALL I'15 ~1255 _2.240 LOA I, SAV~ 15 01340 ~2~076 PTwwJ LOA 1,-0$w,2 IP~INT -0405 WRITTEN
16 ~,1256 00632. TYPZ I 16 e 1341 03 IIe 2 LOA 2, ••05,..4,2
11 ~12~7 ~~6J21 "USAGE 11 e 1342 Z5.4H PT .11 STA 3,TRET
15 ~126~ ~M115 MSG40 ISE"CTORS, RESTART I' ~1J43 ~~63'0 JSR '!,DBD
19 ~ 12 e I ~6~Z77 ~ALT I; P.13U ~~2AJ2 JMP HRET
20 "-1262 ~~~777 JMP ,-I 20
~ I 21 VI3'S 025106 PTwR I LOA 1,IJrIDSR,2 IPAINT WO;;05 READ
12 IPRI-r TABLE 22 2\346 031112 LOA 2,.OS~.4,2
2J 23 ~ 1347 ~~0113 JMP PT. t
2' ~126J 001263 24

" ~1264 •.05667 POT: M5GI3 25 e135~ "25116 PTCWE: LOA I,CwER,2 IPRINT C~ECK "ORO ERRORS26 ~.1265 ~01325 P~DR 26 0!351 ~~0761 J"F PS .1
21 01266 0057~2 MSGI5 27
25 ~1261 ~01335 PTSEK 28 etJ5~ 025122 PTCwP: LDA l,cwERP,2 IPRINT PERM CMk WO ERRS29 P,127~ ~05673 MSGI' n 013~J 0007~7 JMP P5,I
30 p, 1271 001331 PSKER 30
31 el272 00,77' MSG25 31 ~IJ54 025126 PTAER I LOA I,AOOER,2 IPRINT ADDRESS fRRORS32 ~ 1273 ~~1340 PTIrfIlll 32 ~·I3 55 ~007~S JMP F S. 1
33 ~1274 0060~5 MSG.6 33
3' p. I275 ?01345 Ph. 3' 01356 e25132 PTPAE: LOA I,PAOER,2 IPRINT PERM AOOR fRRS
B ~ 127~ ~06~42 "SG29 35 Z13" o a0 7 53 JMP P S, I
J6 ? 1277 ~013" PHER Je
J7 0130~ .06~52 MSG32 37 el360 025136 PTOER: LOA I.DATER,2 I·HI~T DATA ERRORS
H ~13~1 '~13~6 PTF&[ Je e 13~ I 01.07~1 J~P F S. I
H P.1302 0~6~14 "SG21 H.~~13~3 ~~13~~ PTC-E U el362 025152 PTPOf: LOA I,POER,2 IPRI"T PERM OA TA ERRS
41 p, 13~ 4 ~M026 MSG2e 41 ~1363 ~ee747 J-P P5, I
'2 01305 001352 PTOP 42
43 ~13"6 006~6' MSG31 '3 01364 0251~6 PTMSI LOA I." ISC, 2 IPRINT • MISC ERROH544 P.13"7 "01360 PTOE" H 2136' ~00745 JMP P S,\
0' e 131 ~ 005211 "SG~I 4~
46 e 1311 001352 PTPDE '6 e1366 0251'2 PTC.O: LOI I.CwOE,2 IPRINT • CHK wO A~O47 "1312 ~06247 MSG6~ 47 01367 00~743 JMP PS ,I 10ATA ERRORS,
.8 9\ J 13 ~P.135~ PTewD 4e
.9 • I314 006U3 MSG56 09 elJ70 e251'6 PTPC.: LOA l.cwOEP,2 IPRINT • PE"" CMECk WORD
50 p 1315 001370 PTPC\III '0 e 1371 0~0741 JMP PS,I IA"'D OATA ERRORS
51 ~ 131 e 026222 MSG62 51
52 01317 00136' PTM5 ,. 01372 ~25162 PSKTOI LOA ',SI(TMO,2 ,PRINT • O~ SEEk AND
53 ~1320 ~06 37 3 MSG72 53 ~1373 000737 JMP P 5, I IRECAL ERRORS,,. ~ 1321 001372 PSKTO ,.
~~01322 .~6'~6 MSG7J 55 01374 ~25165 PR"TOI LOA 1,I1~TMO,2 IPRINT • OF RtAD/WRlTE
'6 "1323 '~137' P~oTC ~6 ~1375 0~~735 JMP P 5. I /TIMoOUTS,
57 e 1324 ~.~00~ 0 57 P.1376 ee0P00 TRET: 0



( /

103a .M'I~
al
12 IEXECUTE THE ROUTIN[ POINTED TO BY
03 IT~t >ORO fOLLOWI~G T~E CALL, 00 TO
a4 lO-CE FOR EACM ACTIVE UNIT
25
Ie alH7 a5'H7 ALL! SH J,ALLRET
e7 a lAaa 1~2.n SUB e,0
u 01401 041.\74 All,l' Sf> e ,UN IT
0g 014~2 0H3~7 LOA J, ALlAET
\0 ~1'03 ~Je 114 LOA 2,uNIT
II 01'~4 ~2 1022 LUA 0,CRVS,2
12 U '0~ 0<'\1~ lOA I,RDYUNT
13 ~1'0e 123014 AND" 1,0,SZR
I' n'07 ~~74~~ JsR s a , .l 100 IT FOR TMIS UNIT
15 rt'l ~ 0004~1 J"P ,.1 'IGNORE RETuRN'I,'2 ROuT
t5 01'11 000HI J~P ,'1
\7 01'12 ~H114 ISZ UNIT
II 01'13 H01H LOA ~,UNIT
IP ~ 141' ~2402' LOA l,e .•
20 ~1'15 1224 I' SUB_ l,e,SIR
21 01'16 00063 JHP AlL,1
22 01'\7 ~1'301 ISZ ALlAET
23 01'20 032307 J~p HLLRET
2A
25
2e
21
28
2P ,PRINT STATUS
Je
31 01'21 006351 PSI MEADER
II 01'.2 006322 peRlF
33 ~ 1423 024237 lOA I, ISH T
H 01'2' 00e317 TVPACI
35 ~1'25 006321 HESS AGE
H P.1426 005635 MSGI

"
• ENDING STATUS"

31 rt027 002213 JHP '."RET
38
H
'0 el'3~ 0000P0 EGGS. 0 ,WEN FLAG
41 PIOI 000000 0 JoEVICE CO:E TMIS RUN
42 01432 00~~00 0 P,OT USEO
.3 ~ 1433 00~~~0 0 ,. OF P.SHS THIS ~u'"
•• PIO' 00~~~0 ~ ,UTURN AnDRESS., ~ I435 "00~0~ ~ IS"ITCM REGISTER

!l0H .M&IN
II
12 IASK fO~ DI5K SIH
13
114 0143e 054425 ,eSD' STA 3, FOSRn
.5 ~1'37 ~0e322 peRL'
IS 21"0 eee321 MESSAG!
17 01041 U632. MSG6g I"TYPE TME 'UH8ER Of CIS SUH ACES .
II 21 •• 2 ueHS INPUT I",IT fOR I~PUT
U ~1"3 1I~~25e UBP leYTE POINTtR
III 01 ••• 0a0"~ JMP ,GSOI ,"eR" ONLY IS ERROR
II 01'" elleJ24 GETAT~ IGfT THE NUM8ER
12 III•• e 105200 MQV e, I
IS ~1"7 00bJ23 SEARC" 115 NUMBEA 2,',10 O~ 2e
14 0\450 001'S. MNUM ,HilLE AOORESS
IS II1451 000"0 J"P ,GSDI INO II
15 ~I02 021011 FOS,2' LOA z,S~X.~NUM,2
t7 0\.53 040211 STA 0,1.5 'lAST SECTOR<1
IB 01'" 021005 lOA 1i!I,~Mi"'MNUM,2
U 01·55 ~4.210 5H 0,~,.O IlAST MEAD. I
23 01455 0210!5 LOA 0,-SI-MNUM,2IHEAO MAS.
21 01·51 0403~2 5TA e,M~&i(
22 01'511 021021 lDA 0,"S2."~UH,21SECTOR MASK
23 ~ \451 040303 5TA 0,5"5.
24 IIIH2 0024111 JH? HOSHT
25 111463 011011~e fCSRET : II



I"v.l! .M.l~ 1~~32 .MA.IN
01 n:02 ~.l lit'll! ~~~~"2 ~Nl)I'O\: 2 ,CHT"IDGE 02 .•..................•........•.•......••
03 ~1'fi~ ~.·"Ir. 10 '2311 03 OIS< ~EcI.RIl[TY TEST04 01·66 000~2. 2~ '2310 0' •.•.•.•.•.••......•.........••..•...••.. ......
~5 ~1467 (.0~~'(4 4 , 05~6 ~147~ •• >P.0~ 0 06 .151' 102021 RELOO: SU8Z~ 0,0,SKP ,USE ODD CYLINDERS07 07 II ~15 10252. RElEV: SU8ZL 0,0 'USE EVE" CH!'OE~S.8 ~ 1'71 •••0.2 ~Ml( : 2 ICART"IDGE 08 01516 101~01 MOV e , e , SKP
09 e1472 000.12 10. 123! I 09 O! 1 s 17 !~24~~ RELALL: SU~ Il,e: ,USE ALL CYLINCERS
1~ e1473 ~~0.24 ~~t 12314 10 0152. 0'0267 STA ~,EVQD"
11 "1474 ~00P04 • 1 11 01521 ~20357 Lll' 0, I W.4.to.j ISET FD" RA"DOM 0' TA12 12 P1S22 0'23'1 STA 0,.!ROAT
1J 21'7~ 0~P01' SMX: 12. 13 01523 .'2342 STA '.,'I•..O"T
l' n476 •• VM6 6 I' 0152' 020264 LOA e,BUFF ,MEM AODIii, CONST
\5 011417 VO~~P14 12. 15 01525 0402H SH ~,01e ~1~""~ 0~~BI4 12. 16 Pl526 020222 LO' 2.C2eJ.\7 17 ~1527 0'~5~6 SH 0,·AflO ,.ATIO OF REL LOOPS TO E CH SEEK TEST
18 ~15~1 00~'~0 "SI: 40~ 'MEAD MAS.S 1819 ~1502 ~01'~0 7.00 192~ ~150J B17400 114~e 20 01530 006357 REL.l : R.NO ,GET R'NOO~ UNIT •21 e150. 001400 1'20 21 2\531 030301 LOA 2,UHS!( 'UNIT SIZE MAS~
22 22 01532 \13700 ANOS 0.2
23 015.5 007'00 MS2: 7400 ,HCTOR "ASKS 23 01533 02\022 LOA 0.0RVS,2
24 01506 0~3400 34B0 2' 01534 ~2.t75 ~OA I,ROYUNT ,U"IT READY 1
2' e15~7 e~74e0 "0~ 25 01535 123405 AND 1,0, s~~
26 el510 007400 7000 26 01536 000772 JNP RE~.1 ,"'0, TRY AGAIN
21 27 01537 050174 SH 2,UNIT
25 0\511 ~06321 .GSO I: M~SSAGE IERROR 28
29 a1512 00612A "SG43 , 11_1_11 29 0\540 006357 RE~.2: RAND ,GET RANDOM HEAO •30 01513 000724 J"F .GSO·I 3B 015.\ 02.302 ~OA I,HMSK 'HEAD SIZE MASK

3\ 01542 \23700 lNOS 1,0
32 015'3 .24210 LOA 1.~HO 'MEAD • OK
33 015', 106437 SUBZ> 0,1, SHN
H 015.5 000713 J"F REL.2 ,Teo LARGE, TRY AGAIN
35 01546 0'0253 STA 0,HO
35
31 01547 006J'7 RE~.3: RA~O ,GET RANOO~ START!"G SEC OR
3e 01550 02003 ~OA I,S~SK I5ECTO~ SIZE MASK
3g 01551 \23700 .NOS 1,0
40 01552 024211 LOA I,LS ISEeT • OK 1
41 0\553 106437 SUHZ. e , 1, S8N
42 ~155' n00764 J"P REL.2 ,rOO LARGE, T"Y AGAIN
'3 ~1555 0'0251 STA 0,SEe
44
'5 01556 006357 REL." ~A~O ,GET RANOD~ • OF SEe
46 01557 024304 LOA 1,~"SK ,. SECTORS "AH
47 ~156~ \23705 &NOS 1,e,SNR ,OO,IT ALLO~ 0
48 ~\5el 020455 LOA 0,C20 1ZERO IS ACTUA~LY 20
H ~1552 ~24266 ~OA 1, S/'UX /ENOUGH CORE 1
50 0156J \06433 SUBZ. 0,1, SNC
51 0\56. 00V72 JMP ~ EL. 4 PolO, TRY AGAI_
52 01565 040252 !H B,SC
53 21~6' 024251 LOA I.SEe ICHEC. la SEE IF
5. 21561 0.30253 LO' 2,M£) /TRANSFeR .I~L CAuSE
55 ~157~ 0~bJ14 S.lVAC ,I'ENO cYLI'OE"'
55 ~1571 01024~ ISZ 5 AV0



l.lJJ ,MAl" I~~JI ."'1'"01 01~2 ?1572 ~1'2'0 REL,5 : OSZ SA""" 02 I' •
~3 el~73 ~0e'~2 JMP ,·2 ~3 I' • _RITE DISK
0' r157. ~~042. JMP ~EL,6 ,HCTOR COuNT O(! 0' ,..
~~B 15" ~ I~ 2'1 ISZ SHI ,eU""ENT Hcrol 0506 rlS76 ~2~2'1 LOA Q'., SA '11 06 ~16" 1~2M. ~OC V':,~
07 "1577 .242 II LU, I,LS P·f A0 OYE"FLoW ? 07 eI6'~ ~'.172 SH e,I'(SI'I
08 "lb00 122'3' SUBZo 1 ,~, SZR U .16.6 ~2"244 LOA ~,~ANDOM I SAYE BtGI",I'G OF0g 01601 00077\ JMP 'EL,5 ,~O, COU'T "0T MER SECT 0; 016.7 ~'~2'5 ST' e,f.(Ei..~AN '~ANDoM 'UMBERS
\0 01602 102'l. SUB e , r 10 .165~ ~2l2'5 LD~ e , ~ELf<AN ,RESE T R'NOO~ NUM8ERS
11 01603 0'02'1 SH e ,SAV 1 1\ 01651 "A~2"" SH 2,RANOO~ , F OR lOOP I'"
12 0160' '10242 ISZ 5AV2 ,YES, SELECT NOT HEAD 12 e\S52 ?MJ45 _iIIIE ,GE- OAT' , "RITE
13 e160~ 020242 L D A e,SAV2 13 01653 ~06JS2 CJ(S ••• ,ERROR, CMECK hITCHES
I' 016.6 024210 LilA I,LHO ,END CYLINDER ? I' e16S. 00077. JMP ,-. 'LOOP ON IT
I! ~1~07 122' I' sue. 1,0, SZR \5
16 V·1610 ~ •• 7~2 JMP "EL,5 ,NO, COUNT "OT"E~ SECTO i e ~1655 ~2~2~1 LO' e,EveON 'If roo CO"PUHkS, SEH GAlN
!7 ll611 ~2r240 LO' ?., SAV0 I YES. DONE If T_IS IS 17 el656 101~05 MoV e,0,Sp..;R
18 ~ 1612 1~ 122' MoVZR iI,0,51R 'T~E LAST SECTO" 18 ?1651 ~0~'.6 J"P ,RED ,ONLY ONE
Ig 016 \l e0~14J JMP REL ,4 I GET ANOTMER HAND" Ig n66> 1~20? AoC ~,0
20 20 Pl661 "'~172 SH ~,~Sl'l
21 e 1614 006357 REL.6 : R"O ,GET R'NDO~ CYLINDER • 21 n662 "~6H6 SEE< ,SEEK S.lHE CYLl NOER
22 p 16 15 024225 LOA I,C377 22 01663 ~06~" CI<S' IfRWQK, (HECK S'I reM CO" ROL
n ~ Ie 16 123H~. AtJO I, ~ 23 0165' ~·0~,776 J"P ,-2 ,LOOP ON IT
2' ~ 1611 ~2'267 LOA I,EVOON 24
25 l162~ 125005 MOV 1,1,SNR' 25 I· •
26 ~1621 0~0.e. J"P RfL,7 'USE ALL CYLINDERS 26 ,.. READ DISK
21 01622 101220 MOYZR O,0 I cYL • RIG"T ONE 21 ,..
21 01623 125100 MOVL 101 ,000 BIT TO (C) 21
H VIS2' 101 1~0 MoVL 0,0 i c rt, ., 000 O~ EYEN ~9 e165~ 102M~ ,RED: AOC 0.0
30 01625 02'222 .El,1: LOA 1,C::2~3, ,IS CYL • c 203. 30 01666 .'~!72 SH 2,"S'
31 V,1626 122432 suez« 1,0,SZC 31 01661 .202'5 Lo~ Z,RELRA" ,.SfT RAN • GEN FOR TMf
32 01627 ~~.76~ J MP ;;EL.6 ,NO, TRY "CTME~ • 32 01610 0'2244 SH 0.R~NOOM ,RE'O CMECK
33 el630 030\7' LDA 2,UNIT 33 e I~71 ~M3" ~EAO ,REiD AND C"ECK DATA
34 0163 I 02~~'S LOA I,CYLT.2 H 01672 0063'< C.S' ,ERROR, CHECK SWITC"E5
35 el632 ~'5~'2 STA 1,CYLf,2 ,"TO'· ••• F~O,." 35 01e73 0007,. J-p ,-' ILoOP ON IT
36 "1633 .'1.56 STO e,CYLT.2 J"Ew "TO" 36
37 P.163' .~.'~3 JMP •+3 37
J8 ~ 1635 ~HHHIi?~ RATlol 0 38 ,CMEeK ENDING fOR TeRMI"TION
3i 01636 ~~~PI:i?~ C2.: 20 Jg
'0 '0 e 1674 020257 lOA e,EVOO" 'I f 1--0 CO"PUlERS 00
41 ,.. 4\ 01675 1~10?' MOV 0,0,SlR ,NO T RUN SEEK EXERCISER,
'2 I· • SH' 42 '1676 ",p.~41e; JMP REl,B
'3 ,.. '3 11677 014736 OSZ RATIO I R AT In Of "E L , LOOPS TO EEK TE ST
•• •• .\720 00041' J"P IiiEL.8 ,'0 SH' TEST YET,., el637 10a00 AUC e, e' 45 "1701 •2a222 LOA e,(203 • I SUo C"ECKER T IME I I
46 016'0 0'''\72 SH 12:,I'"S"" 46 .1702 0 •• 733 ST' e • RAT 10 IRURtS,. RATIO COUNTER., .16'\ 0Ml46 SEE 0( ,SEO Nf_ CYL n.DER ., 71 7~,3 ~n'6S LOA e,,'1.7 J GE T lOoRESS OF OAT! GEN W.lTC~
48 Pl6 '2 ~Zb3~2 C.S' 'EW~O", CMEC' S-ITC"ES 46 ept'-.4 04027. SH e.OAO.T ISTuRE fOR ."ITE. & Rue UB_,
'Q 0160 "0011 0 JHF .-2 'LOOP 0' .. 00 .1705 006312 DO'LL ,DO IT fOR t.lC Ioc DISK

50 ~ 1706 ?e2161 D"k'.
5\ e 1137 ~n3~7 LOA e,l h:A~ I~ELIJ~n • OR CELLS RE£.n I.G
52 0\7 !~ 0.'23'1 SH ~,lIIROAT I"tLl.RILlTY ,
53 ~ 1111 .'23'2 STA l,'IWDAT
54 01712 e2~·26" l tlj l,~uFF
55 '1713 <l4Q'2!:l4 su p.,C.6.



l~n~ .MAIN
01
~2
0~ .17 1d n'l77 ~EL.~:
0~ 'PI~ 1~1~.~
05 ~171~ ~0~4~2
05 0P!7 ~0~411
07 01720 014435
08 ~1721 ~006~7
0; ~ 1722 ~06~22
10 .!7 23 r~6321
11 "17 24 006121
12 01725 020411
13 e 1726 040427
1~ 01727 002410
15 ~ 1730 "14425 RE!..9'
15 ~ 1731 ~024~5
17 e 1732 006322
18 e 1733 005321
1g e17J4 006121
20 017 3~ 000403
21 017 36 001750 CO 1K'
22 01737 "01~30
23

LOA ~,"'LL
MO\l e,~,SNR
JMP .+2
J"P REL.9
DSI C~'LL
J"P R<'L.l
PCRLF
MESSAGE
HOGd 1
LDA 0,CDP<
STA e , CRALL
JMP H01K.1
OSZ CRALL
JHP .C01Kol
PCRLF
MESSAGE
MSG41
J"P RUN ALL
1000,
REL,I

'IN REL ODD, ~EL EVN + R L MODE.
'IN ~U. ALL MODE.
'COUNT DOw' # REL LOQPS
'''0 LOOP.,,
,"PASS"
,RE!.OAO THE
,RELIAB. LOOP COUNTER
,MORE RELIABILITY
,RUN ALL HCDE
'DO 512 LOOPS ON!.Y

,nPASS"
,THESE 2 LOCS STAY TOGET ER

100~6
01
02
03
04
05
05
07
0!
09
10
II
12
13
14
15
\6
17
18
I;
20
21
22
23
2.
25
26
27
as
29
30
31
32
33
34
35
Je
37
J8
3;
•0
4\
H
43••45

o P4~
01741
~ 1742
~ 17 4 3
~17"
~ 17 4~
e 1746
~ 17 47
o 17"~
017~1
01752
~ 1753
01754
017~5
~ 1756
01757

020225
040414
~~~I77
030415
~50412
~10411
02241~
101005
002427
"~0274
006 312
002025
.0~771
~00000
000000
001517

01760
01751
01762
01763
e 17 54
01765
01766
01767
017 7 0

001750
~05611
~05612
005515
~05520
005626
005253
~0'00.
005633

01771
01772
01773
017 74
01775
01776
01777
02•••

020777
040274
006312
002161
006322
"06321
006121
000771

R.l :

CRA!.LI
PAOOI
RADOI

DAXSKI

RU. ALL TESTS

,RUN ALL 015" ADDRESS PATTERNS
'T"E~ RUN RA'OOM EXERCISER FOR A
,w.ILE, THEN REPEAT

LOA 2,077
STA 0,C~ALL
STA e,RALL
u» 2,AI-1
STA 2,PADO
ISZ PADD
LOA e,'PAOD
MO'V e,Q!,SNR
JMP .RADD
STA 0,DAOAT
OOALL
OAT,
JMP R.I
o
o
RELALL
,
ZEROS
ONES
PATI
F!.I
F!.Z
RAN
o
CHADD

LOA 0, .-1
STA 0, OAOAT
DOALL
OAX •
PCRLf
MESSAGE
MSG41
JMP OAXSK

,00 DISK ADDRESS



( \ \

I.~JT ,MAIN 100J8 .pr.4AI~
a I ~2e~ I ?2"765 o AT" I ~O' e , .• 1*5 ID IS< AOOR lEST a I~2 e2~02 ~20366 ~D' 1, •~A,\J ISET "ANOO' .. 02 •••••••••••••• ' •••• 0 ••••••••••••••••••••

03 02003 0442" Sri I,RANOOM I~ASE COUNT, 03 ....... DISK ADDRESS TESTe. 02.~4 00.'12 JMP O.TFP_I 0. ..•................................•..•.
05 0'06 ~20~5 020155 D'TI: ~Q' 2, At. t 06 .R IT E T"E E_TIRE OIS~, T"Eh ROD,
07 02006 ~0~41. JMP D,He-1 0' O.lO PATTERN IN eo",o'& T) •
08 H 01 S. OR I'IE IN (U"IT) ,0g 0a07 020752 OAT~I ~o. Z, "t eg
I. V201~ 000406 JMP OATFe_1 10 02025 05'~25 OAT,I ST' 3,O'~£T
II II 02026 07.477 RE.DS 3 Ilf S..-9·1, READ ONLV
12 02011 .2~752 OArP I ~DA e,.'1*2 12 02~27 024001 ~OA I,C 100 IBIT 9 .ASK
13 02012 •• Z4V. JMP OATFO_I 13 0aH 020524 ~OA e,DRD IREAD SUBR 'DO~tSS,
I' H 02031 13740' AND 1, J, SZ.W
15 02013 o 2~ 751 DHFI: ~OA £,£1*3 15 02032 000'03 JHP ,-3
18 0201' .'0'~2 JMP OATfhl 18 02033 1260 •• AOC 1,117 11 02.3' 022521 LOA e,OWT
18 02015 ~20750 oArF0 : LOA t"q·4 18 02e35 04~455 STA V,OAlR. loRIlE , IRST
Ig 02~1~ .4027. SH e,OAOAT Ig 02036 0H515 STA I,~n~ IfU"" ~LA~
a ~2ol7 "06312 OAT: OOAL~ 100 IT O'CE ~OR E.ACH 20 02037 020247 ~O' e,~.ST
21 ~2020 ea2e25 OAT. IREADY OIS~ 21 02040 040254 SH 2, C A IBUFFER ADDRESS
22 02021 00~322 PCR~F 22 22041 02027. ~D' 2,OADA!
23 02122 ~06321 MESSAGE 23 02042 042341 STA e,'IROAT IOEnNE OA TA
24 o2e23 006121 MSG41 ,"PASS" 2. 02043 042342 SH 0,'1-0<1 IPATTERN
25 02024 000773 JMP OAT 25 0204<1 02024A ~OA iI,RANDOM

28 02045 040511 STA 0,D.uU,/li ISAVE RANDOM START
21
28 02046 020510 OAT ,~: ~OA e,OAIU,N ,RESET RA~OOM FOR
2P 0,O41 0402H SH 0,~"NOOI'1 I~HYC~f
30 02050 1024e0 SUB 0,0 I I~!TIA~IZE
31 02051 0425e8 ST' iI,H~OI IHOAT ING
32 02052 04250e STA 0,'FLOl IPATTERNS
33 02053 102000 AOC 2,0
H 0205. 040172 STA e,:-ISW ISET HEADER '.ITCM
3S 02055 006347 REOI. IRECAU8RATE DRIVE
38 02056 006352 C~S' 'ER~OW, CH<C~ SWITCHES
37 020" 000776 JMP ,-2 II.OOP ON ERROR
31
3g 0H·60 030174 o AT ,II ~DA 2,UNIT lSEE~ NEW CYLINDER
40 02061 021~S8 ~OA 0,CY~T,2 ITO . FROM
41 02052 041052 SH 0,Ol.F,2
.2 22.,e3 011 ~.56 ISZ CYI.l,2 ITO>1 . TO .'43 0205. 101'0~ INC 2' r e "

•• 02065 ~2 4;>22 1.0A I.C2~3,
4' ~2M6 122.05 SUB I, e , SNR

\48 02067 .00'37 JMP 0.1. 3 'OO~E. READ OR .RITE
H 02010 102000 AOC ~,~ lSET ~EAoEA S>ITCH
H .2071 .'0172 SH 0,MSIII L.g 02012 005346 SUI<
S0 02~13 0063~2 OS" 'ERI(O~, CHECI< S"ITC"fS --.
51 e2~7' ~.V,77~ J"P ,-2 ,L Q~P n' E""O"'2
53 V,••·75 10H~0 SUB 0, V 16EGI~ wITJoI MEin ~,. 02076 0'02~3 STA e,><o ISHTO" •55 02~77 ~4\112~t STA V,SEC'5 ~21 •• 04~21~ STA 0.CF~G
57 ~2 1''1 ~2"266 Ln. Ii' , 5"'" x , '" A X . OF SECTORS
58 021"2 ~'~2~2 STA e r SC ICUE. TO "'1:'- 5 lit
5; 02103 ~4?277 SH e,csc



UI~39 .MAIN

01
02
03
04
0~
06
07
08
09
10
11
12
13
14
1,
18
P
18
1;
20
21
22
23
24
2~
2!
27
28
a
30
31
32
33
34
3~
Je
H
U
U
40
41
42
43••45
4e
47

'2 P4
~2 p5
~21~6
~2107
0211 ~
021 \1
~2112
~ 2113
e211'
02115
~2116
02117
e212~
02121
02122
02123
02124
~212~

1020~V
~4~172
~20244
?'4024~
~2024~
~Ji~2A4
~~Hi~4~

"~6352
000774
02027~
101004
000741
004541
e4?"1
0442~3
004536
05~252
~~0757

02126
02127
~21~~
02131
021H
02133
02134
e213~
02136
02131
02140
02141
02142
02143
021"
0214~
02146
02147
021~0
021 s 1
021~2
021~3
02154
02155
02156
02157
021e•

01042~
000404
~20424
040761
00.714
060477
~24e~1
107404
000407
024007
107.05
002411
0243H
0442 ••
00'40e
006322
00!321
006313
ee3077
000777
000000
000000
006344
006H5
000~~.
~~~617
~~562~

D'T,2:

DATR.:

DAT,3 I

DAT,~ I

DARETI
RFLGI
DROI
D"TI
O.RANI
FLOll
FLOZI

ADC ~,?
STA e,HSW
LI1A ~,RANDCJM
STA e,RELRAN
LOA e,RELRAN
STA e,RANDOM
wR I TE
OS.
JMP ,-4
LOA e,CFLG
MOV e,~,SZR
JMP OAT,I
JSR seNT
STA a,SEC
STA 1,.0
JSR seNT
STA 2,SC
JMP OAT,2

ISZ RFLG
JMP OAT,4
LOA e,DRO
STA 0,DATRw
JMP DAT,~
READS a
LOA I,C2~0
AND 0d,SZR
JMP OAT,5
LOA I,C100
AND e,l,SNR
JMP 'DARET
LOA i"RAN
STA I,RANDOM
JMP ,DARET
PCRLF
MESSAGE
"SG68
HALT
JHP .-1
o
o
READ
i<RITf
o
~L1-1
FLZ·l

15ET THE HEADER SWITCH

'SAVE RAN. POSITION
,IN CASE OF SCOPE LoDe
,RESTORE .ANDOH •
,FOR SCOPE LOOF
,.EAO OR .RITE
'ERROR, CHECK SWITCHES
'LOOP ON ERROR
'END CYL NC' 1

,YES _ SEEK AGAIN
,ADVANCE DISK ADDRESS
,UPD.TE SECTOR AND
'~EAD.
'LOOK AHEAD
,SET NE. SECTOR COUNT

'DONE WRITE & READ

,SET TO READ MODE

'IF 5.6'1 BREAK FOR DISK
'PACK INTERCHANGE

'IF S09'I, RESET RANDOM

,"INTERCHANGE DISK"

10?4~
01
02
03
04
05
06
V
06
0g
10
11
12
13
14
15
1!
17
1e
Ig
20
21
22
23
24
25
26
27
2B
2;
30
31
32
33
3~
33
3e
31
38
3g
40
41
42
43••4~
45
47
H4;
50
51

~2161
~2!62
02163
02164
~'165
~21e6
02167
02110
02171
02172
02173
0217 4
0217~
02176
~ 2 177
02200
02201
02202
02203
02204
02<05
02206
02207

~54~H
~2~2Ul
~40365
102520
103000
040210
102000
040763
020764.
040'4~
020247
040254
0n274
042341
042342
102000
040172
102H0
0'03~2
006H7
0063~2
000776
101011

02210
02211
02212
02213
02214
0221~
02'216
02217
02220
02221
02222
02223
02224
0222~
02226
02227
02230
02231
02232
02233
02234

010362
0301H
0210~6
041052
0110~B
101400
024222
122415
000433
102000
040112
006346
00!3~2
00077e
102400
040253
040251
040215
020266
0'0252
040277

'~RITE & REIC THE ADDRESS OF EACH CYLINDER INTO ACM
,SECTOR T"EREOF TO >ERIF' EACH SEEK STROKE
,PERFURMED ENDS O. THE CORRECT CYLI"DER
D'X,I STA 3,DAXRTN

LDA ~,LHD
STA 0,SVLHD
SUbZL 0,0
ADD 0,0
SH e,LHO
ADC 0,0
STA 0,RFLG
LOA 0,D"T
sTA 0,OAXR.
LOA 0,LAST
STA 0,CA
LOA 0,DADAT
STA 0,HRDH
sH 0,'IwDP

DAX,0' ADC e,e
STA 0.HSw
SUBO 0,0
5TA e . CYLNX
RECAL
Cj(~W
JMP ,-2
~DV' 0,0,5KP

OAX,l: ISZ CYLNX
LOA 2,uNIT
LOA e,CYLT,2
SfA 0,CYLF,2
HZ CYLT,2
I NC e , 0
LOA I,C203,
SUB. 1,0,5NR
JMP DAX,3
ADC 0,0
SH 0,><5.
SEEK
CKS"
JMP ,.2
SUB 0,0
STA 0,HD
!H e,SEC
STA 0,CFLii
LOA 0,S~U
STA e,sc
BTA 0,CSC

,SET THE R/" FLAG
/TO WRITE (ALl. I'S),
,wRIH nRST,
,BUffER ADDRESS
'DATA GENERATOR AnDRESS
,P ASSED TO ~EAD
'A'D wRITE SuBROUTINES,
,5ET SwITCH TO PRINT ~EA ER ONCE,
,CLEAR CYLINDER DATA TO ERO,
,RECALIBRATE THE DRIVE,
'ERROR, CHECK CONSOLE S' TCMES
'LOOP ON ERROR
,SKIP THE LOOP INCREME~T ON 1ST PASS

'INC THE CYLINDER OAT A,
,PASS THE "CYLINDER TO' ATA TO
,"CYLINOrR FRO~" CELL
,INe "CYLINDER TO" DATA
,AC0 INC'D TO Nf_ SEEK C LINDER,
,CHECK (C) 0' CYLT 'DR e INIi -313,
'LAST CYLINDER OF R/" DP R,,
,SET SWITCH TO PRINT HEA ER ONCE,,
'ERROR, CMECK CONSOLE Si< rCMES
'1.DDP ON ERROR
,'E. CYLINDER SO
'CLEAR ALL CONTROL CELLS
'BEFORE READING OR _RITI
!THIS CYL.I"DER,
,"AX. OF SECTORS



( \

10~'1 ,1"1.111I 10042 .MAIN
01 0102 02 MO~E MEGIN'ING SEe TOR '~D ~EAO ADDRESS
03 "223~ 1~2~~~ OU,2: ADC 0.0 , 03 FO~""i(C BY THE NV_BER Of SECTORS IN (esc
0' ·2235 0'0172 SH ~,HS\lj ,SET HE 'OER S·ITCH 0' If E'D C YLI NDER SET "CfLG" ,0' V2237 ~063'~ DHRW: WR !TE 0~
ae V224~ "~63~2 CKSW 'E~"D •• CHECK CONSOLE S. TCHES, 0~ flIT - AC:0. NE' SECTOR SHRT
01 ~22'1 0~0716 JMP ,-2 H.OOP ON ERROR 01 leI' '4f.1o ;.jEAO START
08 P22'2 02~21~ LllA V,.CFLG ,TEST THE END Of CYLI'DE fLAG, 08 AC2' SECTOR COUNT
ag V,22'3 IP Ipo 4 HOV ~,~,SZR 0g
1. V,2 2 44 000144 J"P 0,0:.1 ,FL'G IS '.VINGI DO NEXT CYLINDER, 1~ 02261 ~5"430 SCNTI STl 3,SCRET
11 P2245 ~Z"I' J5. SCNT ,.0 FLAG, GO SET NEXT SE TOR I HEAD 11 02262 ~202n LOA 2,CSC
12 22240 ~'~nl STO e. SEe ,lC0 (Cl STARTING SECTOR 12 02263 040'21 STl 2,\I(ORl(
13 r2241 ~"2~3 STl 1, kLJ lAC I (C1 HElD ADDRESS, 13 2226. 020251 LOA e. HC ,CUt.!Rt:NT 8EGI'NING SHTD
l' 022~~ "~"11 JS- SCNT ,GO GET SECTOR COUNT, l' V2265 024253 LOA 1,"'0 ,CURRENT 6fG I "'hi HJG HEAO
I~ ~ 22~1 ~5~2~2 STA 2, SC PC2 t c: SECTOR COUNT, 1~
16 P·22~2 .~~'63 J"P o AX. 2 II.OOP AND READ OR IIRITE, 16 0.266 \01400 SC,II INC e •0 ,SECT-\
11 17 02261 03Z211 LOl t,LS ,C;'EC' f u~ SE CT JR DvERFL .
18 P.2253 ~1~7e0 OAX ,3: ISZ P.fLG ,I"t RfL G TO READ OR DI 18 02270 112405 SUB 2,2,SPIIR
19 122~4 0~HUl-4 JMP ,> , Ifl"IS"EO READING I9 ~2211 ~0~'05 JMP S C, 3 ,OVERFLOw
ae P225' ~20511 LOA V.,ORO ,SET OPERA! ION 20 e2272 01"20 SC,21 OSZ "O~J( IOO~E 1
21 P22~6 ~'~161 STA e,DAXfo(" ITO READ, 21 02273 000773 JMP se.l ,NO
22 P22~1 ~00721 JMP D"X.0 ""0 LOOP, 22 0221. 030271 LOA 2.CSC ,YES. EXlT
23 02260 OP~433 J."P 5PRSK IfINIS"EO AaORF.SS W. ITTE , 23 0221~ 002414 JMP 'SCRET
2' IGO TO SEEK TEST S, 2'

25 02276 1410.0 SC,31 MOV 2,0 ,SECh"
28 02217 12~400 I'C 1.1 IMElO>1
21 02300 030210 LOA 2,L"O
28 02301 132H. SUB 1,2. SZR P-EAO OVERFLO.
U 02302 000170 JMP SC, 2 ,~o
30 02303 010215 ISZ CfLG IYES. END CYLINDER
31 02304 03"06 LOl 3,IIiO~1(
32 02305 0302/1 LOl 2,CSC
33 02326 17240. sue 3,2
H .2301 151H0 INC 2,2
3~ 02310 0"2401 JMP .senT
36 P2311 P.'.~0SCRET: ~
31 02312 0n.0~ WOR!'<.; 0



1~~4J .MolIN 1~044 ,,,,,.AI"II
~ 1 01
~2 ,suP~~ SEtK UE~CISER VROVIIlES A SU:K SCAt>,t 02 0230 <120457 STC.I :
03 ,SEOll0NCE CDNVE"GING F RC'"' THE EXT~E·E OUTERMOST e3 ~2344 \104470

04 ,TWAC'S OF 1>·E DISK 1~10 l"E AUHCE NT 110('(1<5 IN H ~23_5 ~04~6.
0' ""E CEr~TI:.~ , A.'.[J T"EN DIvt:~GI~G AGAIN TU THE Ek T EME 05 1"2346 ~~A~~2
~6 ,OUTri1MOST "~AC"'!). A ~:_A D IS PE"FG~MEO AT THE 0e "2347 '2V'2~5
~7 .t •.•o lIF ElCH SHK 10 VE;;IFY "EAOS "" A •••• ~ REEN a7 ~2.15~ I~ 101 •
~8 ,POSITIONED OVER THE CORRECT T ~;, (,I(, 08 e23S1 ~~e766
09 ~9 ~2JS2 ~12451
P "".113 "2.517 SPRSM: Z LOA 0,SCANX ,GET CUUNT FOR • SCANS 10 • 2353 ~2~45 •
II ~23!4 ~1.4~~"'5 STA e , x r e s t ,SAVE IN SCAI\j (O"NlE~ II ·2.154 ~24222
12 e231S ~22222 LUA e,C2~J. 12 ~2355 IM.IS
IJ .2316 ~4~5~4 S14 e,C~S~fK Ii •. OA 0 l)OwN SEEK WIT" DI 13 '2356 M~H4
I- V 2 J 17 ~145e3 DSZ C"ISElK ,OECRMT "-'''KES IT C31? 14 nJS7 "14443
15 ~2J2~ 10244. SUBO I?J, e I~ ~2Jb~ ~00'''1 STC.A:
16 ~2321 .4.5P2 Sit e,lIPStl< 'LOAD UP SE t. "IT" COlN AOORlSS. Ie .2351 ~~~75b
17 .2322 102~20 SUBlL e. ~
i8 v.2J?3 ~4e2~2 SlA ~,SC
!9 02324 "2036_ lOA e ,C 102 'SU~R. SUBStE -ILL SEE~ YLINDER •
20 0232~ 004507 JSR SuBSH ,6] TO OER IVE AN I~1T T I E COUNT,
21 .232~ .20235 LOA e,Ol'lfGl ,.S CONIA l~lO IN OMEGA,
22 02327 0HA75 STA 0,BIGSK ,F O~ T"E BIG SEEK TIME C LL
2J 02330 ~'0475 STA 0,LlTSK ,AND LITTLE SEE' TIME CE L.
2_ ~2331 020471 LOA e,ONSE!:' ,ALSO INIT T "E TWO SEEK
2~ 02332 .40474 Sf' e ,FB IG ,ADDRESS CELLS, !'FRO,.." B G SEEK,
26 22333 ~_0H6 STA e,TL!T ,1ND liTO" LI TILE SEEK >/ 12
27 2233- 020364 LOA 0, C 102 ,ALSO INIT TWO OT"ER SEE
28 02335 0-0472 STA 2,TBIG ,.nORESS C<LlS, "TaU BIG SEEK ,
2; 223H 040472 STA 0,FLIT lAND "FROM" LI TTLE SEEK 167
30
3 I 02337 02.4e4 STC: LOA 0,UPSEEK ,START WITH UPSEEK FIRST
32 02.140 P.~4474 JSk SUBSH ,GO TO SEEK SUBROUTINE,
J3 P2341 004~70 JSR TVMCK ,CHECK THE SEEK TIME
3' 22342 .04506 JSR ROCVL ,CHECK IF "EAPS AkE ON P OPER CYLINOER.

LilA Il!,O~StEK
JS~ SUBSEE
JSR TYMCK
JSk RDCYL
LOA ~,LUP~ ••
·"'lUII. ~,~,SZIol
JMP STC
ISZ ""SEEK
LOA ~,UPHE'
LOA 1,C20j.
SV8-" v , 1, Sf'\.IloI

JMP STe.z
05Z DNSEE,
4~1
JMP STC

IGET 00>' SEEK AnnRESS
rHo" SU8'0UTINE
rC~ECK SEE" Tl"E
'CHECK IF "E>OS A~E 0- ( LINOt~.
rIF oE AR! STILL LOOPI'G
'00 NOT MOVt SEEK rou.TE S
,PATH IS e,T_tEN UP & DN SEt.
,INCH"T uPStE<
"NO C"ECK (Cl Fnk NOT
" TO .113.
,FINISHED I SCAN SfUUE.C
,COUNT DO •• DO" SEEK



I~~ 45 ,MllN 1~046 .HAIN
01 ~ I
02 ?2362 ~1"~7 STC,2: DSZ x TE S T ,FINISHED ALL SCANS? 02 ISPECIAL SEEK SU8ROUTI'E
03 ~2~63 0~04~2 JHP ,-2 1'0 03
04 n3b4 ~'0'07 JMP STC,3 , YES, GO DERCISE BIG IT TLE PHHS 0' 02434 0S •• IJ SUBstE: SH ~, ,SEA
0~ ~2~b5 ~24222 L 0' 1,C2~3. IR€FRE SM oa ..•.N SEE~ 05 0205 0~017' LOA 2, UNIT
0~ ~2366 044'34 SH I,ONSEEK 06 0243e e2~056 LOA I.CYLT.2
07 P2367 ·14433 DSZ CNSEE:.I< 07 0207 0'5052 STA I,CYLF,2
08 e237. le2 •• e sueD t", ~ 08 .24' • ~41.56 STA il,CYLT,2
0g •V7 I .H432 STl e,UPSEEK lAND uP SEEK COU~HRS, 0~ .2041 10200. ADC 0.0 IHT THE HtADER PRP.T
10 02372 ee~7'5 JMP STC I!.DOP FOR MORE SCANS, 10 P2442 , '.17 2 STA ~,ro.s"" ,ONCE S_PCH
II II .2443 ".6346 SEEK IA Sf f. K ERROR "ERE
12 ITH IS SECTID' EXERCISES THE SEEK PATHS FOUND TC 12 e?4 •• ~e6352 CKS. ,IS REPRODUCE ABLE IN
I3 IB<. BIGI.EST (SEEI<l TIME A~O SMALLf.ST (SEEK) TIMf. 13 e2445 "~<776 JMP ••..2 IA TI GHT LOCP.
14 14 ~2446 ~"24~1 JM~ ',HA
I~ r2373 "2~22~ STC, ~: LOA ~,C67 IRELOAD • Of SCANS, I'
Ie '2374 ~4""~ STA ~,x HST , Ie e2 447 "0~""" .SEAI
17 P2375 02043 1 LOA "F~IG IGET "FROM BIG tl stE~ ADD ESS 17
18 02376 ~0"3b J SR SUB SEE IHEK PAT" STARTS fROM " kO~" ADDRESS Ie 'READ CYLINDtR SUBROUTIfJE IS CAll.ED AFHR $EO 1
19 r2371 ~0445 I JSR ROCYL 1g IVERIFY MEADS ARE ON PROPER CYll!'~Cff.( BY READING AT<
20 P24~0 020427 LOA e,TBIG 1'"0 ENDS Al 11 TO If ADORES 20 ,FIEL.O ON CYLINDER,
2\ P240\ ~""33 JSI< SUB SEE 'THE LONGEST SEEK T IME, 2\
22 e2'~2 "0 •• 46 JSR RCCYL 22 02450 054410 ROCYL: STA 3,. Sf F'
23 e24~3 020425 LOA e,fLIT ,PATH AND THE SHORTEST 2~ B2451 030174 LDA 2,U~IT IGn UNIT
24 '2H4 '04430 JSR SUBSEE ISEEK TIME PAT" ';t:ASURED ARE 2' 02452 025056 LOA I,CYLT,2 lAND CYI.INDER "ADDRESS 0 TA",
25 .24 •.5 •• 440 JSR ROCTL 25 e2'5~ .44362 STA I,CYL"X ,.ND R!:FRES'" (C 1 PATTERN GEN,
25 02406 02~42J LOA e,TLIT IEXERCISED HERE 4ND VERI lED as 02454 ~M3'4 READ IFOR READ SUBROUTINE
27 ~2407 ~04'25 J SR SUB SEE If OR PROPER HUD LOCATIO 27 ~2'55 000401 4~ I ,RETURN TO CAL.L+l·F·,rAL
2a e241~ 00H4~ JSR ROCYL 26 02455 004412 JSR F TERR ,GO TO fATAl ERROR SUBR,
H 02411 01"10 DSZ XTEST 29 02457 0024~1 JMP " SEE ,RETURN
30 ~2412 •• 0763 JHP STC,3.2 IKEEP ON TRUCKI~, •• 30
31 024 I3 102440 SUBD I1d1 3! 02460 000000 ,SEF,
32 02'14 004420 JSR SU6SEE 32
33 02415 r04433 JSR RDCYL
l4 02415 020365 L.D' 0,SVLHO
35 02417 .'.21" SH ~,Lt-'D
35 ?242~ 00223' J MP ,OAXRTN lAND RETUR~,
37
3e 02421 .00000 XTESTI
H 02422 ~00000 UNSFE<:
40 02423 00~0.0 UPSEE<:
41 02424 ••••• 0 BIG SK :
'2 02425 0.'.?" I.ITS",
43 02426 00 •• ~0 F 8 I G I
.4 02427 000 •• 0 T tl IG:
'5 0200 0 •• ~00 F L.IT:
4e 02'31 e00000 TL IT :
47 02432 000004 SCANX:
48 02433 000000 ,SEX :
49



:~~A7 .I'IA I III

01
~?
03 ,CaMP ARt SwrHH1L1TINt. I-'EK~O~MS • LCGlCAL~. ,COMPARISO_ Cf (C) A. ADC"ESSES IN CALL.! (ARG.')
0' "ND CALLo2(ARG.8) • IiE1U~""S TO CAlL·3 I' lRG~T B
0~ , 15 ... "ETURNS TO CALL·. IF A~H, OR A.e.
~7~~~2'~1 ~27ACII0 GTCu~P: LO. 1 ,'~' 3 ,•"G" T
U ~2.e2 ~23HI LOA e I '1 13 "RGMT
10 '2463 10641~ sU~o VI,1,SNH
II V2464 e014~3 JM.P 3,3
12 '2'~~ 1221\32 AOUO 1 , ~, S ZC
D '''66 V'~JA?2 JMP c,3 ,~ (•C II ) •• ( AC I)
14 e2'67 001H3 JHP 3,3 'A(ACI)'~(AC~)
I~
I~ P2.7~ 054437 FTERR' ST' :3, • SE 0 ,SAH JoIE TIJ~ ••••

\1 • 2' 71 ~2020~ LOA ~,LUPSw ,CHECK IF PROoR •• IS LCD ING
Ie '·2472 101 P I' /'10\1. 1'\, ~, SZH ,IF NOT Sf! T"IS IS 1ST RRDR.
IP e 247 3 000413 J MP •• 1 J
20 e247 4 006322 JSR f1C~LF
21 P20n eMJ?1 JSR • IMESS
22 V2476 ~06355 .SG71 ,SEEK ERROR PATH BETWEEN
23 e2.71 0247 2 < LOA I,UPHEK ,GO P"INT (C) Of UPSEEK
20 02500 006320 TYPZ I
25 025el ~06321 MESSAGE
26 02502 005774 MSG23 'TAB MESS.GE
27 02'03 024717 LO' I,ONSEEK ,FR H.T (Cl OF ONSEE<
a ~2S~4 ~M32~ TVPZI
29 ~250~ ~06322 J ss. 'lC~LF
a e25~6 ~06J~2 OS"
J\ ~25~7 000'02 J"F ,·2
32 '2510 000404 JHF ,..
J3 e2511 006307 FTERI' RECAL
J4 e2512 000402 JMP ,.2
B ~2513 ~0~411 JMP FH~2
36 P251< ~7"77 RUDS 3
J7 P2515 \77\12 'DOLO J,J,SlC 'C~N IF CONSL SOl IS SET
38 ~n16 ~~0<~6 JHP FHQ2
J9 e 2 5\7 ~~40~1 J SR •+1 ,-OT SET ...
00 e2520 063077 H'LT 'HALT G_ IST LOOP.
'1 02521 03<734 LOA J,.SEF"J ,GE T _OF CODE A'O USE TO
.2 ~2522 _5.776 SH 3,.-2 ,,,[PL'CE ~AL T FOR REST 0 LCOPS.
4J 02523 0~~786 JHP FTERI ,R,CALIBR.TE LOOP,
•• ~2520 0344.4 F TE"2 I L riA J, ,SED.1 IGET H'LT CODE "0
.5 02525 054773 STA 3" ..~ '.ESTORE LOCATION A.n
'6 02526 nH01 JMP ',HO ,THEN QUUR,.
AT
'8 02527 ~00000 ,SEOI 0
49 ~2530 063077 H'L T '~OI..DS "'L T COOl:

10e48
01
02
aJ
0'
05
06
07
08
~il
10
II
12
13
14
I'
18
17
18
I~
20
21
22
23
24
25
a
27
28
2i
J0
3\
J2
J3
H
35
J6
37
J8
J9
'0

• ., j I
;'2~J2
02533
V2~J.
r2~35
02536
.2537
'.25'0
02541
025'2
02543
025 ••
~2545
'2~'6
02547
2255.
02551
02552
~255J
e253<
02555
22558
02557
02'60
e2561
02562
02563

~544J3
.~J727
~~~233
~~:.!~24
0~~410
~242J5
~<4665
.3~17(
~<5~56
~A406;)
025~52
~44662
~~J7I'
~~~2J5
~eH25
1"1 ~ II
0~~412
.2<23'
125.15
00e4H
~4H~0
030174
023056
0446'1
025052
0446.6
00240\

~2564
22565
~2~6e
22567
~2570
02571

000000
00000~
.54777
102440
042173
002<05

ISURROUTINr '-IC- IS CALLED I"MEOIATELY AFTER
,SEE~ AND C~EC~S TIME CGlJ~T I~ OMEGj FO~
,:. COIINT 5TORED I~.HlliSK OW C COUNT I~ LITSK.

TYMCK:

TY~,I ,

HM."
,SEal
SQI Kl ,
FMUNIT,

STa ~, .Sl:H
JS;( GTCllMP
OMEGA
5IGS.
JMP T p' • t
LIJA l,Ot'llGA.
STA I,BI(;S<
LOA 2,UNIT
LOA I,CYLT,2
SH I,TBIG
LO' I,CYLF,2
STA I,F~IG
JSR GTCO~P
O"EGA
Ll TS<
MOV_ 0,l'J,S-'P
J"P H'.2
LOA I, OMEGA
/'10V·1d,SNH
JHP TY~.2
sH 1,L1TSK
LOA 2, UNIT
LOA I,CYLT,2
STA I,TL!T
LOA I,CYLF,2
STA I,FLlT
JHP '. SEe

o
o
STA 3,SOIKI
SU~O 0,~
STA ~,CSIF
JMP CMCSTo2

'G~E'TE~ l~AN COM~Akf su ~OUTl~E.
,4HGMT A FC~ SW~R()lJTI~E
,.RG"T B FCR SU8ROUTINE
,B)OA PllTlJwr-,..8 SO STC.E
,OMEGA IN ~IG SEE".

"ND LOAO "TO' CYLINDER DO"E~S
,INTO "TO" bIG SEEK CELL
,.ND ~fROMI! CYLINDER INT
"FROM' BIG SEEK CELL.
,GO COMP'"E
ICMEGA _!T_
ICONTENTS OF LITTLE SEEK
,S.A "fTRN, STORE OMEGA
,A'b "ETURN, SO EXIT.
'00 NOT STO~E A .,
,FOR VALUE OF LITTLE SEE
ISTORE O"EG' IN LITTLE 5 EK,

'LOAa "TO" CYLINDER AOCR
,'TO' LITTLE SEEK CELL,
,"FRO"" CYLINDER lODRESS
,"F~OM' LITTLE SEEK CELL
IAfTUijN.

55 INTO
~O
INTO

,CLE.- OUT COMM.ND
IST.1NG INTERP. fLAG.
,SPECI'L E'TR, FOR UNIT



I~~~g ,MAIN
01
02
03
04
0~
06
07
U 02~72
0g '.25n
10 02574
II e2~7~
12 02576
13 '2577
14 e2b~~
15 '2501
16 02602
17 02603
18 02504
19 ?26~5
20 r25~6
21 ~26~7
22 22610
23 e2611
24 ?2612
25 02613
25 02614
27 e2615
28 02616
29 02517
30 e262~
31 02621
32 en22
33 .2623
H 22624

••••••••••••••••••••••••••• * •••••••••••• *** ••••••
COMMAND STRING INTE~PRET R••....••...•.•..•.....•••...••..•••.•..••..•.....

,GET CDMM'-O STRING PA~AMETERS
,UNIT SEI.ECT

006321 OUEST. MESSAGE
00612~ MSG43 , -,-
10252. CMOST. SUBZI. 0.0 ,SET THE CSI nAC
040173 SH e , C S IF
060213 NICC T T! 'CLEAR HI FLAG
060233 Nloe ,DS<P ,CI.EAR DISK GARBAGE
006322 PCRlF
~~6321 MESSAGE
~0~721 MSG 17 r"UNITI "006326 INPuT ,ACCEPT INPUT
~'02~6 UBP
.~04~2 JMP CMC.2 ,S AME AS I.AST TIME
102A~0 SUB 0.0
040\75 STA (Z,RQ'I'utoor 'CI.EA~ ALL UNITS
006324 GET AT M

12~'24 ~[)V I.I.SZR ,AC0" ACI"NAME
0~~7b~ JMP .UEST 'NAMES NOT L.EIiAL.
024?24 L.DA I. C4
122432 SUBZO I.~. SZC
~2"755 JMP QUEST 'UNIT ">3
04"\74 STA ~.UNIT
1010.3 HUV e,~.s~c
00.752 JHP QUEST 'MORE I.En, ERROR
"24173 LOA I,CSIF
12~'''S MOV 1, \ I SN~
~~2742 JMP 'SQIK!
~004~3 JHP CMD,2

( /

U050 ,MAIN
"I
02 ,DATA SEL.ECT
03
04 02825 .06321 MESSAGE
05 02626 006124 MSli43 , .1-
06 02627 00~J22 C"D.2' PCRlE
07 02630 006321 MESSAGE
ee 02~31 005725 MSGIB I"OAT .•.• ,.
09 02632 006325 INPUT ,ACCEPT INPUT
10 02633 000255 UBP
II 026J4 .00445 JHP GCS ,SA HE AS lAST TI~E
12 22635 00~324 GE TA T H
13 02635 125',05 MDV 1,1, 5~R
14 .2637 00"412 JMP CMD,3 PIjO NAI'IE, ~UST Bf •
15 0264. 205323 SU~CH 'SURCH •• ME T~BLt:
i s 02541 005574 DN!
!7 02642 00.753 JMP CMO.2-2 ,"'DT FOUND
Ie 02643 0250V I.DA 1,ONT.l ••0NT,2
I~ 02644 046341 STA 1"lRDAT
20 02e~5 046342 STA l"I~D'T
21 02646 101005 MOV e,0,SNR
22 02647 "00756 JHP CHD.2-2 ,.0 CR FallD"ING .AHE
23 e26~0 000431 JHP GCS 'GET CDMH"D STR ING



!?<'~5 1 • "',A 1 "J J00~2 .HAl~
~I ~I
~2 ·2~~1 ?2(26~ ("0,3: LuA 1, \I Aw5 T 02 '"EAC C{JMM,o.",O
~3 ~?6~< ~4402~ Sri 1,lOX~ 03
~4 ~.<653 ~42'2~ STA 2" fI: I D k '-1 04 P272J 1010~2 RE: !10V l,e~SZC~~"26~4 ~2.n~ LnA 1,H.RtroI 05 >2724 ~g!~774 J'P CSER 'CW TEI-!I'q:'H1OR ILLEGAL
~b e26~~ 125~.' M(lV 1,t,5lR 06 l2725 ~~'J25 G!:TP,o."" ,GET 1'(/ .••• pU~A/":ETE~S
~7 '2b5' ~~~416 J.'P (."0.5 a7 02126 02e245 LOA Il, Ioif-_L ~ A N ,SOT ••• • ~EG!'
08 "'2!'i 51 ?~5J2' (MD,A: GErAT', 0e 02727 ~4~24' STA (?,IoCANl)OM
0; ?·2060 125~~4 MO' i , 1, 5lR 0; ~273~ ~06J44 ~o/E " u I·EAO AND ("<CK DATA
10 ~2661 "1~~74' JHP (HD,2.2 INAMES NOT ALLO"ED 10 02731 ~06J~2 CKSIII 'fUROR, LOO. Al SwITCHES
11 02662 .42020 STA 1l,'lOX0 II ~2732 000174 J"P ,.' ILOOP ON ERIoiOr.t
12 ~266.1 1010~2 HDV e,~,szc \2 02733 ~2~25~ RE I: LOA e , Tt:FH1
13 e 2b5' ~~d410 J"P U·O,5 \3 027 3A 1010~4 MQV 0,0,SZR
14 e2665 on201 LOA Po,VARED 14 0273~ "0~637 JMP CMCST I AL L OONE
15 02066 12'~2~ LOA I,!DX~ IS 02736 ~0~7S1 JhP GO ,I IGET '''GTt<ER COMMAND
16 ~2607 122'14 SUB_ 1,0. S ZR 15
17 02e7' ~~~767 JMF CMD,4 17 1·~nE COMMAND
Ie P2671 ~05322 PCRLF Ie 02737 1~IP~2 ",T: MOV 0,0,5IC
19 02672 ~06321 M,SSAGE 19 027 .0 ~0~7e~ JMP CSE •• ,eR TERMINATOR ILLEGAL
20 P2673 ~057'2 MSG2e 2~ 227 .\ 0~6325 GETPAR IGET R/" PlRAMETERS
21 21 ~27'2 0202<4 LOA e,~ANDOM I SAVE ~EGI' OF UNDOM
22 02674 P2002a CMD.S: LUA 0,lDX0 22 027 43 .'0245 SH 0,REL~AN /NUMBERS IN CASE OF LOOP
23 ~267S 0.0262 SH e,vARSP 23 02744 0202'5 LOA 0,REL~"N IRESET ••AN • BEGINNING I
20 P2676 020331 LnA 0,1 v.lW 20 02745 0'02 •• STA e,RANOOM ITHE SCOPE LOOP
25 •.2677 a'2341 STA 0.'IROAT 25 ~2746 0063'5 .RlTE IGENERATE OHA AND wRI TE
26 '270~ 0'2342 STA e,'I'DH 26 027.7 006352 (KS_ IERROR, CHECK s.nCHES
27 27 027S0 P0077. JMP .-' ILOOP CN ERROR
26 26 02751 0~~762 JMP REI
2Q
3' I GE T COMMAND STRI~G
31
32 02701 006322 GCS. peRLF
33 e2702 P06321 MESSAGE
3d 02703 ~0~731 MSGI9 '''C.OMM''ND STRING: "
H 2270' 00632e I'PUT IACCEPT I~PUT
36 ~270~ 00~~57 CSSP leMO STR ~YTE POINTER
37 e·27~6 ~0~'~1 JMP ,.1 ISAME AS 5EFORf
3& 027~7 0e371~ GCS,I: SKPDZ TTI
3P ~27le ~00b64 JHP CHOST IlNTERRUPT CMO ST~INC
A0 ~2711 102~~0 'OC e ,0
AI 22712 040172 STA 1i!l,I'4S111
'2 02713 ~~e32' CE TA TM ILlNCheYTE POINTER
'3 V,2714 006323 SEARC~
Ad e2715 005557 DC T ,,...lME IN ACI
.5 22716 ~~2'~2 JMP CSER INOT FOUND
46 e2717 ~0~~.7 JMP 'DCT,I-OCT.2/0ISPATCH
47
A6 0272" ~06321 eSER. MESSAGE ICOHMANO STRING E~ROR
,9 02721 .06120 MSG'J I -1-
50 ~2722 ~~.757 JMP Ges
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l0~53 ,MAIN 1~.5 • •~"'IN
~ I 01
02 ISf E' COM""ND 02 •..••......•...•.•.........•.....•••....
03 03 ..... CIS' "",''''n~~kSU8ROUT1'! 5
H ?2152 1~1~72 S' : "OV l.Z,SZC e. ••••..•.......•.....•.....•.....•.•...•.
05 v21 ~3 a~~1'5 JMP CSER ICR H~"I"TOR ILLEGAL 05
06 ~2I5' ~0632' GE TA T" IGET cYL . I~ >C~ 08 '"ECALI~R>H
07 P2755 152560 SUBCL 2,2 01 IIiETl/H""'l F >HL ~R.OR
08 02756 05~255 510 :i,TE~f'III 01 P~ET~R~.J "'"Ok •••.JL
0P ~2757 125~~. MDV l,l,SlH 0;
10 v. 2I6~ 0.~14p J"P C SE R '~A!'IES ILLEG>L I~ e3023 054273 RECLI STA J,lhd~ET

II 22761 03~1" LO- 2,\JNIT II 030;;' 102'~0 sue r,e ISET H<E ~RDG">" MODE
12 r27S2 ~25a56 LO' 1,CYLT,2 ITO - en • 12 eH25 ~4~20' STA l,"'OOE
\3 V.2I63 0.sa52 STA 1, C 'f~F , 2 /TO BECOMES FROM 13 03~U ~3e \,. LD> a. UN IT
I' n764 0'1~56 ST. e,CYLT,2 ,SET Nf. TO I' eJr 21 021126 LIU i I ljll,j1' I "'S. 2
15 e2765 006346 SEEK ,DO T"E SEEK 15 03033 063233 DOCC Z, ,OSKP ISHE:T U'lT
18 ~27 66 006352 CKSJII ,ERROJ.i, LOCK H S'lTC"ES 16 03P31 020'27 L D. e,CI'00
11 V2Te7 0"0716 JMP ,-2 ILODe 0' E""OR 17 03.32 06D3~ OD'P 11!, .051( P II-lECA.L.,.
18 e217~ ~~~70 J~r 1<t.1 18 03n3 ~21~56 LO' e,CYLT.2
I~ Is ~303' ~41052 SH V,cvLf ,2 /TO . f~O""
22 IREC' Ll ~R AI E 20 <3~35 1020~0 >OC 0,~
21 21 n~3~ 041056 SJ,I e,C¥i.T,2
22 0271 I 102560 RCLI SLJ~CL 2, e, 22 l3037 ~2~4t" Ln. ~ ,"C'fn"

"
HCD_O TInR

23 02712 0,p,n5 STA 2,T~RfI't ,SAVE cc», laTER!"! 23 e30'~ 006331 J SR ,,,,"T I·'!TlkG FOH INTERRUPT
24 ?2773 000347 REC'L IREC'L IBRATf 2' 030'1 \01011 SKIP
25 r.277' 0r.6352 Usw JERROR. CHECK SIoITCHES 25 P,3Z'2 000.0' J"? ,..
26 02175 00017 ~ J H? ,-2 ILOOP ON ERROR 28 '30.3 03017' LO' 2 ,!.,1N 1 T IRfC>L T1"EOiJTS ARE
27 ~2 77 6 ~3~174 LOA 2,UNIT IINCR"T CTL" TO 0 21 p3e 44 .111 E2 ISl SKT"D,2 ICOUNHD WERE II

21 H177 011056 ISZ CTLT,2 ION RETUR" FRO'" ~EC"'l 2! 030., 002213 JHP 'R.RE! ITIME our :I:
2W P300~ 0004?1 NOP IFOR eMMO SHING !NiERP. 2; 03~'6 ~25032 LO' 1,l.NTD"",2 I'EClL IN I, RETURN
30 03001 000732 J"P REI 30 030" 107405 'NO i',1 ,SNR

31 3\ 03050 e~2330 PSTAr I'D OOhf STATUS
32 ILeop 32 03051 12'l?0 CO" 1,1
l3 33 03052 0H2~3 LDA 3,CS?1 1177677
]A 03002 020251 LU?: La' P"CSBP IRE5E I IwE CD""ANO sr_l" 3' 03053 16"~0 "0 3.1
35 e30~3 040250 STl 0.~INCT I~TH POINHI< 35 Zj~5' 1~7". AND e,1.szR·
38 ~3P~' 1020pe ADC 0,0 ISfT TwE WElOtR fL'G 3e ~3~5S ~0235P. PSTAT le,o SHTuS
31 03~05 040112 SH IL~SIlll 31 ~3056 00.562 J'p GENIiET
3S P3 •• 6 0~PTv.1 JMP GCS, I 38 ~3~57 ~076'0 RCIYM: .HH'J~.
H 3; 030e. .01 •• 0 CI4.~: 1'0~.~ lOELAY
'1
'2 V.3P.' 1~1~02 OLAVI MOV e,0,SIC
43 e3VI0 00"7\" J"P CSEH
•• 03>11 0M324 GE TA T" ,GET DE L, T ••5 eJ~12 1250P5 MOV l,1,SNR
'6 .3~13 1.1.~2 MOV ~,~,SZc: ,",MfS IL~EG'L
.7 ~H14 iH~;;\'P" JMP CSf" ICH T c.;oi "" IS ILLEGA~
H e3015 126~2~ SUHlL 1,1 IDELAY CDU'T Of ~ Nor.~P.3V16 123~'0 ,OC 1,0 IPERMITTEO,
5~ PH17 •••• 02 Su e , ,"2
51 .312_ ._5313 DEL AY
52 .3?21 ? (;lJi:'!;/I;.o.~ ,.
53 .3Y22 _ •• 6b5 J"F GCS,I
54
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al 01
a2 ISEO SUBROuTI'E 02 I·"IH SUHRJUTIN,
0~ IktTvR~.3 r.OI-/~"l 03 r "i E: 11".. k'fIo e ,', t-..ORI'".1L
04 IkETcH'. I FA 1 AL ERROR 04 '''lE TIJ"l" + 1. f "T AL tlo?,,'OR
05 05
M ~~'61 .54273 .SEt., STA 3,~\triRET 0~ ••3 126 ~~JI47 iliOATA+l IRE1"' ADORESS
?7 13162 1~252~ SUBlL ~,0 ISET THE' PRfJGr.lAf"l ~nnf 07 ~3127 "54273 .WRITt": Sr. 3,H~f(ET
U ~J~63 "'4~2134 STA ~,"'OOt 08 0313~ _2 ••776 \.0 A e •••• ITE-I ISET THE "Er., ADDRESS
09 ?3H4 _J'174 LOA 2, U'i T 09 03 I31 "403~.6 STA e , ioii.UP

I~ V 3?6~ "21~?O U" ",Ur..TItIIS,2 10 ~J\J2 02~212 LOA e .0 ISU THE P'OGR,M MODE
II 7H66 "63233 OOCC ~,.OSKP ISOLECT UNll II e3133 V!4~20· SH 0,"00E
12 >3707 nl056 LOA ~,CYlT,2 IClL - 12 03134 ~4031. STA ~,:O:"RT
IJ P3070 ~2.d047 LO' 1, C 1 V-loV· 13 03135 1"20~0 Anc 0,0
14 03PI 1230.' AVO I,• I' 03135 04027. STA ~,AEC~T
15 23072 061333 DOH' a , .DSKJJ ,51:: E.K I : 15 03137 040271 Sf> IZ, C "C·\lT
16 ~ 30n 011066 ISZ SHKT.4,2 ,COUNT SEEKS 16 031·0 102400 5UB 0, e
17 P~?74 ~~~4?·2 JMF .·2 17 03141 0'~203 STA e,FAT4L ICLUR F qAL FLAG
18 ~ 3~,75 011 e 02 IoZ StE-I,2 lOOUALf P.O. 18 e3142 040363 STA 0,NO.BS /cLU~ BAD SEe TOR COUNTE
19 03076 ~e.4·1 NOP 19 03143 020252 LOA e,sc
2~ 03V7 006356 INTW! ,•••AIT FOR I'TER,UPT 2. P3144 ~40Jp.5 ST4 z , • SC

"
SECTORS TO XFER

21 ?31~~ 101011 SI<IP 21 .3145 006327 GE N
22 .3101 ~0.'.' JMP •• 4 22 031H ~00 •• 0 WOATA: 0 IAOOR OF DATA GE" ROUT
2J ? 3102 ~H174 LO' 2,ljtllIT IINC."I l~E SHK 23 0~147 006333 SETF ISET P'R'METERS
2. ~3103 011162 ISZ S.TMO,2 'TI·~DUTS COUNIER II 24 031 ~. .301 ,. LOA 2,UNIT
25 e3104 002273 JMP fAW'E I ,TIMEOUTll! 25 .3151 021056 LOA 0,CYLT,2
H 2! 03152 024752 LOA I,C40.
27 .3105 025032 LOA I,UNIDN,2 IINHRRUPT RElURN AC2:l.'N T 0 21 03153 123 •• 0 ADO I •~
28 e3106 107415 M'W_ 0,1,Sfo..aR lACe . SH TUS 2! 0~154 061133 OOAS ~,.OSKP ,wRllE
29 03107 0.~407 J"F Sf.1 IIMPROPER CaNt STATUS 29 03155 ~.6358 I"hT Iw. IT FOR INTERRUPT
a • 311P 12.00 • COM, 1,1 30 e315~ 1.1011 SKIP

31 03111 .3423. LOA 3, CSP I 1177677 31 03157 ~~~'04 JMP •• 4
32 '3112 167'~0 AND J. I J2 .316. ~3'17' LOA 2,UNIT IINC~MT TH~ ~EAO/ORlTE
13 .31 I3 1~74~4 .NO 0,1, S ZW: 33 ~3151 0! 1166 ISZ RiJlTMO,2 rT!MEOUIS COUNTER 11
H e 3114 ~.04.2 J ·•.•.F 50 .1 loRONG STATUS H 0~I02 .~2273 JMP oR.~El IT IMEOUT
35 • 3115 ~~.523 J"P GE'~ET 35
36 36 ~~163 I>'1113 MOYLO e,~,SNC IINTERRUPT RETURN
37 .3116 ~24216 SE. I : LO' 1,C4e. ISEEK ER~ 17 37 ~316' ~02741 J-P HT-.T I'0 WI. 00'< FLAG
Je ~3 117 1~"04 ANa 0,l,5ZR 38 03165 ~2'232 LOA I.CSP 3 ,.77666
39 • 312~ ~ 11.72 IS Z StKER.2 ICOUNT SEU ERRORS 3Q ~3166 10740' AND e,1,Slfl

40 ~ 3121 ~02~50 PST AT 40 031b7 ~~27J6 JMP 'FT"Rl ,,.TAL STATUS
41 ~3122 063077 ~AlT 41 ~317~ '2402' LOA 1, C 1 a
42 '312) '~07" J"P .-1 '2 03171 107 ••• AND 0. I. SZR
4l 13124 .}J1'I041.1. C4 •• : 4?? 43 03172 000472 JMP RE.2 /ADDRESS E~~OR
•• 0~!25 0~3"2 FloRI: FLoRT 44 Z 3\7 3 06103 OIB e"DS~p IREAD ME" ADDR
45 45 ~3114 024252 LOA I,SC ISECTOR caU'T

.6 03\75 125300 "O~S 1,1 ,.,01olD COUq
H e3176 03'25' LOA 3, C'" ISHRTINL ADDRESS
'8 03117 167.0. ADO 3, I
49 032 •• 125'~~ I'C 1.1,. 03201 125H" INC 1,1 ,jDDW·",C S"OULC EllUAL
'I 03202 1~6414 SUB_ ~",SZk IT"E tNDI'G ADDRESS
52 03203 1jj1\~.d4J J''''P ~t:..l IERROR
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10057 ,~.IN le~~8 .~UIN
01 0102 ~3204 ~20252 ."11 a LO. 0,SC IflNo ENDING DISK 02 03262 01115~ R E. 11 ISI nSC,2 ICOUNT ss ~I5C TVPE E~~O
03 e3205 040277 SU m,csc /ADDRESS 03 03263 0~2350 PSTAT IPRINT STATUS & ERR RETU N
04 ~,320~ 00~J53 JS~ , !SeNT I>ca.nCT, I.CI.MfAO '405 03207 101004 MOV 0,0,SIR IIF T~E SEe T • 0 THE LH 05 .3264 006351 RE.21 MEADER IiDDH 55 ERROR06 0321~ 000404 JMP

,_ 4
IIeR ME.D DID NOT Deeu~ es 03265 006322 PCkLF

'7 03211 020211 LD> I, L S ISECT • L·ST SECT 17 032~6 0UJ21 ME5SiGE
U 03212 1244U NEG 1,1 I"EiO -I 18 23267 "060'2 HSG2g I'.CORESS ERROR'0g 03213 124000 CO" 1,1 U 03270 030,,4 LO. 2,UNIT
I~ 03214 0H174 Lo. 2,UNIT U 03271 010270 lSl HCNT I>DDHSS ERROR COUNHR
II ~121 5 e3502~ LDA J,UfI.'TINS.2 IFORM TME ENDING DISK II e3272 00041~ JMP RE,21 12NO '.ILURE IN • RD·
12 0l21~ 125300 MOV5 101 1>00RES5 .S READ BY ·oIC 12 03273 01112~ 151 >00ER,2 IFIRST F!!LURE
IJ 03217 167e00 .00 3,\ \3 03274 020267 RE.20; LDi 0, EVOD' Ilf TWO COMPUTERS
14 2322~ 103120 >DOIL 0,e 14 03275 101004 MOV e,0,Sl~ I~ON IT TRy AGAIN
15 03221 10312~ ADOZl 0,~ I SECT·4 15 03276 ~02273 JkP '~."ET IMUDS MAr "AVE MOVED
16 03222 1070~0 ADD e ,I IEXPECTED ADDRESS 16 03277 006322 PCRL~
17 03223 ~62.33 OIC e ,,DSKP I~EAO ACTuiL 17 eH00 006321 MESSiGE
Ie 0322. 10641A SU8. ~r1 ,SZR IS 03301 006231 MSG63 , n TR "( AGAI~"
Ig 0J22~ 000427 JHP ME. ;2 lENDING DISK ADO~ESS ERR R I; 03302 020245 Lo. 0,RELR!N IRE SET RAN" GEN fOR
20 20 03303 040244 STA 0,RANOOH ITHE RETRY
21 03226 0202~2 ,'11I2: Ln> e ,SC 1>00 WORDS WRITTEN 21 03304 102400 SUB 0,0
22 23227 101300 MOVS 0,0 PO TOTAL COU,! 22 03~05 040202 SI! 0,RETRY ICLOR RETRY sw ITC"
23 P.3230 025102 LOA 1,11II05 •• 4,2 23 03306 U2677 10RST
24 03231 107022 Aoez 0,\,SZC loOUBLE PRECISION 24 03307 002306 JMP 'RlUP 100 IT AG>I~
25 03232 01 H76 ISI -05",2 25
26 03233 000401 NOP 26 03310 011132 RE, 21 : 152 P>oER,2 ICOUNT PER~ >OOR ERRS
2T 03214 045102 SH 1,,,OSIII+4,2 27 03J11 ~02273 JMP 'RWRET IERROR RETURN
28 03235 0202~3 L O. 0, f iT AL I.AS THERE > F. 14 •. ERROR 212g 03236 10100' MOV e,e,SZR ag 03312 060'" RE.3: READS 0 ICHECK WORD ERROR
30 p 32 37 002273 JMP 'ROREr IERROR RETURN 30 03J13 101300 MOVS 0,0
J I 03240 0202a5 GENRET: LO> ~,LUPS. IIS T~E LOOP SWITCH O~ 1 31 0331' 101202 "QVR B,B,SZC II' Sw7·1 DONIT PRINT
J2 03241 10100' MOV 0,e,SZR 32 03315 A004e5 JMP ,_5
33 0~242 ~02273 J~P 'R.RET IERROR RETRUN 33 ~3316 006351 ME>oER
50 03243 010273 ISZ "oRET 3' e 33\7 00bJ<2 PClii.F
35 03244 01~273 ISl R.RE' 35 e3320 e06321 MESSAGE
36 ~3245 ~0227 3 J "P 'RORET INORMAL RETURN J6 03321 006236 MSG64 I"CHECK WORD ERROR"
37 37 e3322 0Je\7' LOA 2,U~1T
36 03246 004550 .E, I ; JSR SOCE. lENDING MEM AOOR ERROR 35 03323 01~271 ISl CoC~T ICHECK WORD ERR COUNTER
3g 0J247 006\72 MSG57 /IDENTIFIER H e332' ~0e,404 JMP RE, 3 I 12'0 ERROR IN A ROW
40 ~3250 030\7' LOA 2, U~ IT .0 e3325 011116 ISZ CWER,2 IF IRST ERROR
'1 e 3251 011156 ISZ nSC,2 ICoUNT AS MISC TYPE ERRO 41 03326 01~202 IS1 RETRY ISET RETRY FL>G
42 03252 01A2a3 ISI fiTH ISET nUL n>G 42 03327 000403 JMP RE,32
43 e3253 00e7J1 JMP •-I IGO ON '3 03330 01\In RE, 31 ; lSZ CWERP,2 ICOUNT PER" CH. "0 ERRS•• •• 233J1 010203 15Z FU>L 15fT FiUL FL>G
45 03254 004~'2 0[.2' JSR SWCE IENCING DISK >OilR ERROR 4' 03332 A202~4 R E, 32; •.0> 0,0 /THE C~ECK wORD ERROR ~A
4e 03255 006277 MSGti7 '5 23J33 M5'33 DIB 1,.DSI(~ '~.lVE STOPPED THE O>U
H 03256 030174 LD> 2, ,'''IT 47 23334 106'0> SUB 2, I 'TR.~SFER PREM'TIJ~EL'.
41 032~7 011156 ISl nse.2 ICOUNT AS MIse TYPE E""O 41 23J35 e23'~,5 LO> ~,C1741oc InND T••E • OF SECTORS
4g 03260 0102~3 ISl riYAL 15fT FiT>L FLAG 4g 03336 123705 "OS 1,,,,SN~ ITR"SFER~EO >NO SiVE IT
50 rJ261 00~74~ JMP ,-2 IGO ON 50 ~3337 102~20 SUBZl ~,~ IFO. TME O>T> CO~P>RE AD TIN£,

51 ~33'~ ~4030~ SH ~ ••SC lIT MUST ~E sr LEtST O~E
H 03341 ~U563 JMP ,R 1
'3 03342 0174e. Cl74" : 17'00



1~.~1i .MAIN I.~~.IMA.I~
01 01
02 OHJ t3~174 Ro •• : LD~ 2,UNIT ,O~H oRRO" 02 e3402 ~0"1 4 "t.5: JSF< S'C'- IE~UI~[. .•...E:I" .lOOk' f. J.o:'~

03 ?:lJAd ~ 20 27 1 LO~ Z,CwC ..••T 03 e34.3 0~6"2 ~SG,7 IIOt'TF;tR
0. OJ'5 ~1.272 I5Z OleNT 10' T' EROO· COUNH" 0' ~ 3 4~ 4 o 3~ 1" LO~ 2,U'lT
05 ~33'6 1~.'22 J~P RE. t 44 .2J.JO DATA o"ROR 05 ~3405 "11156 15Z • I5C, 2
06 23~" 010202 I5Z RtTRY ISE T ThE RETRY FL·r. 06 ~34~6 "la2'3 15Z FATAL IIT' 5 FATAL
07 ~33:'J~ 1~1'0' IkC e,0,SlR ,F I~5 1 0' ,. ERROR 07 ~l401 ~0~527 J~P ,R3
lB .3351 ~•• '~3 J.P t<E..41 J C J, 1'" ONO C-EC< ,",OF(O ERR R 08
• 9 ~3J~2 ~IIIJ6 151 DITE.F<,2 ,,0 C_" "0 tRR e~ .Ht~ ~~4406 RE.t'l1 J5f< S •••CE IEN'lING 015 • '00- fwQO"
10 ~3J53 ~.055' J "P ,R2 ,GO 0' 10 eJ411 006217 MSG67 II0oNTlFIE"
11 0335. 02.2e3 RE.'I: L O' I,FATAL 11 .3412 030'" L O' 2,UNIT
12 03~5 125.~' "OV 1,1,SZ~ 12 03.13 011156 IH II'I.sC,2 'COUNT ~s "ISC TYPt ERR
13 ~ 3356 ~ ••.H5 J.P "0.0 12 CHEC' oC.O ERRORS 13 0'1' .1·H3 ISZ F'TAL ,I115 F~T~L
I' ~3357 .15116 DSZ C"ER,2 IO'LY 1 C"ECK "O~D E~~O~ 1~ eJ415 ~~~556 JHP ,~.
15 nJ6~ ?~~d~1 J"p ,+ 1 15KI~S SOMUI"ES I~
16 16 ,S ~ • 'C ERROR
11 ~3J61 0111'2 RE •42 : 15 I CWOE,2 ICOWNT CHK "0 & DATA E~R 11 'AC~ . IUD, ACI . GOOD
Ie l3362 000545 J"P ,.2 IGO 0' 18
19 03363 015122 Rt.d3: OH CIfljERP,2 ,DONIT COUNT fATAL CHK - ERR 19 03'16 0~'423 SOCEI STA 3,S-CRET
20 ~3H' 000HI JMP ,+1 a 03.17 03540~ LD' 3, a, :3 ,GET tRROR IDEto;TIFIER
21 03365 1024e0 SUB 0,0 ,.E SE T FA 1AL tRROR FOR • • 21 03420 054405 STA 3,S'CEI
22 e 3366 0.0a3 STl 0,FAUL 2. 0H21 00631' SH.C
23 0367 00~772 J-P RE.42 IT· Y IT ~ 3"0 TIME 23 03422 006351 HEAOE.
24 e3370 024203 RE. 4 4: LD' I,FATAL ,F~HL·NDN·HRO IF 2 O-K -0 ERR 2' 03423 006522 PCRe'
25 13371 125~~' MO' l,1,SZR 25 03424 006321 MoSSAGo
2! ~3J72 e ••• 03 JMP RE,45 IDATA & C~" 1<0 ERR 26 03425 00~000 SOCE 1 , 0

21 ~3.l73 1.11152 ISI POER,2 ,OA TA ERR Cto;LI 27 03426 006322 peRLF
28 03314 000'0. JMP RE,45 ,2NO ONE IS FAT AL 25 03421 006321 MESSAGE
29 13375 015122 RE.,5: OSl COERP,2 ,CI5COU_T PER" CHK 00 ER 29 0343~ 005144 MSG51 ,'GOOD"
30 03376 000.01 J~P ,+ I 30 ~3431 02.241 LOA I, SAVI
H 03377 011146 ISZ C'OEP,2 I~OUNT PER~ CO"BO ERR 31 ~3'32 006317 TYPACI
32 r3'00 010203 RE.461 ISZ f A TAL ,SET TME HTAl fL·G 32 03433 ~~6321 MESSAGE
33 Z3HI 00052e JMP ,R2 IGO ON 33 030. 006141 MSG52 ItiBAOtl

34 03435 02'2H LO~ I,SAV0
35 0306 006317 TVPACI
3S 0307 010U2 IH S.CRET
51 03~.~ 002'01 JMP 'S-CRET
3S 03441 000000 S.CRET I 0
39
40 03442 03017' fLoRI: LO~ 2, UN IT ,riET UNIT OAT • &
'1 ~3"5 011156 ISZ I'lSc,2 'COUNT ANY "RITE ~RRO~
.2 03'" 0'0'12 STA e,ER\ltl ,5 'VE E;lROR Sf ATUS
.3 034H 0H322 PCRLf
•• 03446 006321 MESSAGE
45 03447 006421 MSG76 ,1tf.~HOIi( STATUS UlfR ORI E .
'6 03'~0 024406 LO~ I,EHOI ,Pill'T OUT
H 03.51 006317 TVPHI ,fQQOR H tTUS WORO
'8 03452 014310 051 XX.HI 'Cal1~l 000' • RURIES
49 03053 0e2'~2 JMP • 1+2~~ej'~,0e23~~ PSTAT
51 03455 00327, RE,20
52
S3 03.56 00~000 E~W!I 0
5. Z3051 003312 rRE,3. Rf,3



(\ I'

le~61 ."uI~ le062 .MAIN
BI U
02 IROO SUBROUTINE ez 03~3e ~2~J0~ ,HJ: LOA e"H ,FINO E_OING DISK '000
aJ ,RfTURN.J. NOR"AL eJ 0J537 ~4H77 STA e.cs:
114 IRET"R'.\, F U AL ERROR ,. 03540 ~06J~J )SR 'IS:"T r .lUIl.SECT AC \•••uo
e5 05 f3~4\ 2J430~ LOA 3, • SC 'IF ,sc NOT . 5C • 0;. • ERA
06 IS 035H 030252 LOA 2,H ITER"INUEO T"E OAT' HE
Z7 eJ.60 UH76 ASRO ,RfTRY ADDRESS ., 0J543 17H\4 SUB, 3,2,SZR
It 03461 050273 ,REAO: SH 3, R.Rtf " f3~" ~~0026 JMP ,.6 'C~.-0 fRR
U 23462 320776 LUA IZI, ,AE '0 .•1 '5fT P·E RETRY ADORt:SS IP 03545 lel094 "U~ e,e,SZR IIf SECT . e NO ~EAO leR
I~ P JH3 00~He STA e,"LUP te 03546 00UU J.'~P ,.0 ,CCCURREO iT HoE E NO OF
II 23460 020023 LO. e ,(2 'SU PWOGR •• MDDf II e3547 020211 LOA ~,l.S ,r"[ DATA TA"~fEW
12 23465 ~or20. STA e."OOE 12 ell5e 124400 NEG 1,1 'SE C T ·LAST SEe TOR ON 0 50

13 l30b6 la2e00 AOC e.e 13 e3551 124000 CU" 1,1 ,,,UD ·"fAD-I
IA 03H7 ~Aa27a STA 0. HCNT ,SET RETRY CDUNTENS I. e35l2 03017 4 LDl 2, UNI T
IS n.,a 0Ae271 STl l,C.C~T 15 23~53 035026 LOA J,UNTlf;S,2
\6 fH71 0A0272 SH l,Cac",' 16 e3~H 12510~ ~O.S 1.1 ,FOR" Tof DU- lODR
P ~H72 102H0 S~6 ~,z 17 23555 167000 ADD 3, I I"OHO H RfAo Vll "OlC-
IS ~H1J ~40702 STl f .REHY ICLEAR RETRy "0 !8 03556 103120 AOOIL 0, l'1
I~ n474 ~4~2l3 SH 0,FArAL 'FATAL fLlGS, I~ ~35" I~J!20 AODZL 0. ~ , SHTo4
a 23A75 040363 SH 1;!!,"'O.8S 'CLEAR ~lO SECTOR COUNTE 20 ~35b0 1~7~~~ ADO 0,1
21 ~3476 0~6332 RS~O' CcRRB , ClEAR BUfFER 21 03561 02"3.5 LOA e , .5t ,. SECT xFfRRf.O
22 03477 Z06333 S< TP ISET PUAMfHRS 22 e356Z 0302~2 LDi 2 i !.C ,. steT SPE(!FI,D
23 O~00 0H174 L Ol 2,uNIT 23 ~J563 1124"" SU8 0.2 IlC 2' • HCT t.OT xFE~QtD
24 ~35~1 ~21056 L DA 0,cYLT.2 24 ~356A 020213 LOA e , c I7
25 ?J5~2 e61133 OOAS 0"OSIllP ,REAOll 25 03585 1500lV· NfG Z •2
25 fJ503 ~abJ~e I",,1illif ''In FOR I~TERRUPT 26 03386 II3A,0 lNO O,2 'F1",LL¥ 'C~."PE C TE 0
H VB~A 101 ~II SKIP 27 ?B67 1"~00 AOO 2. I 'OIS~ lDOAfSS
28 .B~5 0P!1,':~" ':~I'.' A l8 ~~~7~ 06203 OIC 2, ,05'< P IREAD .CTV'\'
29 .3506 ~3017' LDl 2, "NIT 'IN(R"T T"E RE.AD/JlR!TE H e3511 1064\A SOH •• ,.t.sz~
H n~~7 ~llle6 ISZ RfI'Tf'10,2 ITI"fOUTS COUNTER 11 3~ ~J512 0~.616 J~p "E,6 ,oNO!>;G 015" 'OC~ E!oI'IHilO.

1I ~35:~ 022;:73 J MP ,RoWlT ,TI"EOUT 31
32 32 03573 03017A ,R41 LOi 2, UN IT ,.00 .O"OS READ YO TOT lL
33 e 3511 101113 "O~c' e,p-,SNC 'INHRRUPT RETURN 33 ~35" 02030~ LDl 0" SC
JA 13512 ~e25'2 J~P HAU "0 ~/' D~'E fLAt; H e3575 1~13~e MOVS O,0
35 ~3513 ~2'227 LOl \,CSP '077662 35 23576 e25112 LO' 1,1III0SR+4,2 IDOUBcE PRECISIO_
36 23514 1074"0 A~O e , t,SZR 36 03577 107022 .UDl o d, SIC
37 P3~15 002477 JMP 'IREI IFATAL STATUS 31 03600 011106 ISZ -.OSR,2
J8 ~J~le ~20025 LOA I,C 10 JI 03601 a~3'~1 Nap
JQ 0517 107400 AND e , 1 ,SZk H 03e02 0"112 SH 1,.DS~ •• ,2
A~ e352~ 002475 JMP '1.~2 ,lDONESS ERRD" 00 03603 020U3 LDl 2,Fl!'L lEND 0' TEST
AI ~3521 02402A LOA t , C 4 01 03604 1010e A MOV li,e,SIR ,__~AT TO 00 NO-
A2 ~3522 1014~' AND ~,l,SZR 42 03605 002273 JI"IF 'R.AfT , (fATAL) EliRO. RETURN
0 ~3523 ~027 34 JMP 'X~E.~ 'C"EC" .n.c E•• OR A3 03606 ~202~2 LDA e.wETRY
•• AA e3607 101e-5 ·O~ r,e,SN~
45 f3'ZA ~063J0 .~1 : C"EC~ ,nlT A CO"Pl.E 05 e361~ 0024f 3 J"P '.+3 ,CO NO~~'L .ETuR~
46 ~3525 ee~n0 ROlU: 0 'lOOR OF OAH GEN ROUT!' AS 23811 0e2401 J~p , I +1 ,T~Y lG AI N
47 ~3526 001615 JMp Rf:.,4 ,Ol TA ERROR .1 ~3612 ~e327A AE.n
A~ u 03613 003240 G,'WET
A; f J~27 0blOJ ,wz: 018 e , .DSKP ,wUD lNDI'G lDORESS AO
50 2353A e24J~5 LDl I, •SC ,. SECTORS XFE •• EI) ~~nel4 "e3262 IAE II At ,I
51 0531 12~30e "O.S 1.1 ,. .O~DS ~I ~J615 00326A IRE2' RE.2
52 ?J532 03025A Lol 2, (& 'STARTING ME M ADOA
53 f3~JJ IHn0 lGC 2,\ /CORRECT AOOW
~A n~34 le6410 SUb· ~,1 ,Slk
35 n5J5 ~~.eA5 J"p Iif.•5 ,E'DING "E" lDDW ER_OR .::

\

~.

\
,./



10e,6J ~MAIN
01
02~~
04
05
06~,
06
0Q ~~616 ~54435 "55:
10 'HI7 ~~6324
II ~H20 ~34434
12 e 3621 136415
D n622 J~~'26
I' 03623 125003
15 e J62 4 125"04
16 e3625 ~0230
17 ~3626 024210
18 ~3627 106137
1Q ~H3" ~02355
20 e36~1 040253
21 e'36~2 7"6324
22 ~~633 125003
2~ ~3~J' \25~~4
24 ~3635 ~"234J
25 l3636 ~24211
26 r3637 10607
27 ~H4~ 002355
28 036'1 ~40251
2g 03642 006324
30 e36A3 1010 ~5
~I 036<4 002355
32 0H45 125004
3~ e~616 002343
H rJ5Ar ~40252
~5 0H50 102560 H5S.11
36 ~3651 040255
37 r3652 0~2'~1
3e .3653 000"00 H5SRET:
3g ~~654 04b"55 SAMI

40 P3655 P00~~" H!lDD'

~G~T "SAME", OR H~AI) ~
"C:QI." AC1. NAME

l0~/5A .MAlf\.I
01
02
03
04
05
06
07
~e P36~6 ~6~471 ,C5"1
0Q 0657 ~24~'7
1~ ~366~ \~7'0'
11 n06\ 063P77
12 ~3662 ~62b77
13 .3063 ~6eH7
14 ~3bb4 1~3102
15 ~~605 175'~1
16 e3566 102~21
17 e36b7 1~24~0
18 n670 040205
IQ P3671 001'0~
20
2 !

..•..•.•.•..•..•..........•.............
GENERAL PURPOSE SUBRouTINES

••••••••••••••• * •••••••••••••••••••••••••• *.*.
,GET CYL(MAVBEl-"EAO-SECTOR-5ECTDR CDu'T
,SET (Cl-! ON RETUON IF CR Tf."I"TOR

5TA 3.'SSRET
GET AT"
LOA 3,5A"
SuB,. 1,3,SN~
J~.P '55.1
"101,' 1,1,SNC
MOV 1,1/SZR
JMP 'IGCS
LOA 1,~hD
SuBZO 0,\ ,5"N
JMP 'IQUST
SH ~,'D
GE:TA T M
~ov l,1,SNC
MOV 1.1,Sl~
JHP fIGCS
LDA I,LS
suazo ~,I,S~N
JMP 'IOuST
SH e,stc
GEHTM
MOV IZ,~,SN~
JMP 'IOUST
.OV 1,\,52R
JMP 'IGCS
SH ~,SC
SU~CL ~,0
5TA e,TERM
JMP '"55REI
o
45055

"

I II S A "11: It

'OTHER NAMES OR CR ILLEG L
,C.ECK ,EAO LIMIT

'LI"IT EXCEDED
'"EAD •
IGET SECTOR.
,AC0Ut AC1.~H'E

INAME Ow CR TERM ILLEGAL
ICHECK SECT. LIMIT

ILIMIT DCEDEO
ISECTOR.
'GET # OF SECTORS
,_0 SECTON COUNT.

'NAME ILLEGAL
'" OF SECTORS

, 'I S A HE"

,1/0 ADDRESS MDDIFIeATID , "I END

CHEC~ S~ITCH REr,!ST~R ON ~RROR.
IF 5_1 • ~ RETU~'+1 (SCOPE LCOP)
IF S~l a 1 ijETUR~.2 (GO TC NEXT TEST)
I~ S~~ a 1 HALT AFTER ER~O~

RdDS ~
LOA I,Cl~~0
AND 0, I SZR
HAL T

IDk5T
RDOS 0
ADOL ",J SZC
It-.C 3,3,Sl'P
SI)BZL e,~,s""p
SUB 0,e
ST' e,LUPSW
JHP ~,3

,IS 5-6 11
,YES,HALT
, '0
/pE'D SWITCHES AGAIN I'
'T~EY ~ERE C~ANGEO.
'~O~HAL RETURN
,SET LOOP SWITCH

A50



(

10~6~ ."'AIN In66 .~AIN
01 I THE DoViCE CODE CHANGE ROUTINE., ••••• 01
02 03672 062677 DXC"G: IORST /CLEAR T"E wORLD ••• e2 ,C"A'GE ALL DEVlCt::CODES FROM THE LOCATIO' I" CA ,-2
03 0673 006322 PC~i...F , 03 ,uP TO ~UT NOT THE LOCjTIO~ 1"- CALL.J, ~RO" THE LD COCE
a. ~367' U6321 MESSAGE 0' '""OSE 'OORESS IS lI'oi CALl.l 'to wloi,lT IS IN AC~ •
05 036" 006512 "SGDI •5 IIG~ORES COOE 77. exIT TO CALL" •
U ~3676 02072 LO' 1,0fV1CE ,TYPES OUT THE PRESENT a VICE CODE. U
07 eJe77 0~6320 TYPH ,STORED IN LOCATION "O[V Cft' • 07 03741 1714~0 OC"Ne, INC 3,2
U 03710 006322 cXLP I: PC~LF n 037.2 151'U INe 2,20; r·3ze I 0~6321 MESSAGE ,REOUESTS "EW DEVICE CCO OR CARR IHiE 0; 037'3 05~"1 ST! 2,DCH.5
IA P3702 006527 MSGD2 'RoTUR' IF PRESENT CODE S O~ • U 23744 02'''1 LO' I,OCM. I
II 23703 ~060' J5R ,OTINO 'OTI"O LOOKS FOR r r r I~P T. II 037 .5 037376 LO' 3,'-2,2
12 0370' 00~7" JMP OXLPI 18'0 FINGER, ay AGAl N. 12 03746 137400 'NO 1,3Il 03705 125035 MOVZ. 1,1,SNR ICK" 'OR CR/W.O. CODE CM t-.:Gf., 13 03747 ~57376 IU .1,'-2,2
I' 03706 000'15 JMP OXLP2 'NO C"'NGE IN OEV, COGE. :. e375~ 12H~R AND I,e
Is 03707 02043 I LO' 0,06 ,CK If CODE IS 15 037~1 C4J"3~ 5TA e,ocl-!.i5
16 0311 ~ 1~6.53 sueD_ e , 1 , SIIWC ,G"EAn" T"," 76 OCTAL. 16 037~2 e31377 LD' 2,-1,2
17 03711 eB0767 J"'P CXLPI /TOO BIG, T.y AGAIN, I7 ~37~3 13~414 sua_ 1,3,SZR
II 03712 030372 LO' 2,DOICE 18 0375. 122415 sua_ 1,0,Sk.iR
I; P,3713 13205 suer. 1,2,SNR IC", If 0••0 CODE .AS TVP 0 1N. zg e3755 00~A2' Je.p DCM, 2
20 PHI' 00~'07 JMP OXLP2 /IF SO ~D NEED TO CHANGE 2~ 03756 0210P0 DCH," LO' 0,O,2
21 e3715 0"'21 Sii I,DV'·MP 'SAVE IN DEVICE TEMP, 21 03757 103112 AOOLO ~,0,SZC ,15 IT AN 110 INSTRUCTIO
22 03716 121000 HOV 1,0 ,SET AC0 WIT" ~E. CODE, 22 03760 10II'.3 MOH ~,0,SNC
23 037!7 004422 J5~ DC"Ne IGO C"",GE CODE. 23 0375! 103113 AOCt.a 0"~,S~C
2' 03720 000372 DEVICE ,CALL-I 'ODRS Of OLD COO 24 03762 a0UI2 JMP C(W,3 ,NO II
2' 03721 000515 STRT ,CALL-2 15 6[G Of P~OG~' , 25 03763 101200 •.•.Ov~ e,~
26 P3722 0tJ655 HlAOO ,CALL-3 15 oNO Of P.OGRA . 28 e376' I624P.0 SU9 3,0
27 03723 006322 OXLP2' PC"Lf 27 03765 12341' ,H,O_ l"',Slw
28 03724 0M321 ~ES5AGE I~.INTS MESSAGE T" AT NE. 2! 01768 00~4Z5 J"P 0(10:.3 'NOY OLO OEVICE COOE,
a 03725 0065e. ",5G03 'DEY • CODE IS SET INTO T E 2; 037C7 03"17 LO' 3_0C:"'.6
30 rJ726 02072 LO' I,DEVICE /THE PROG",", 'LSD PRINT OUT 30 ~ 377~ 163~0' AOO 3,0
31 V3727 e06320 TYPZ I 'T~E OCTAL VALU~ OF THE 31 03771 0.I~P0 51& 2,0,2
32 ~3730 006322 PCRLf "E" CODE •••• 32 P3772 034412 LOA 3,OCH.~
33 n731 006321 MESSAGE ,~USAGE • 15 , REMINDER TO 33 r·3773 037176 LOA 3,'-2,3
34 03732 ~~657 6 MSGD' 'OP~.ATOR T~lT THE PROGR " 3. 0377. I'14~0 OCH.3' INC 2,2
3~ 03733 006322 PCRLF ,-UST BE RESTARTEO. 3~ 0377 ~ ~22H7 LOA e"OCH.~
36 0373' "63e7 7 HALT H P.3776 1'241' SUB- 2,QI,SZR
31 e373~ 00.777 JMP .-1 J1 03717 000757 JMP OCH,4
18 31 0H00 03.406 LOA 3,OCH,6
39 03736 00~~00 onMP' 0 39 0.001 03.'.3 OC".2' LO' 2,OC",5
'0 037 37 00.272 OTINO: T1~0 40 0'002 051376 STA 3,'''2,2
'1 03740 000076 06. 76 '1 01003 0~1001 JMP 1,2
.2 '2

43 0.004 ~000~0 OCM.5. 0•• 0H05 000.77 OCH. IT 77., 0••06 00~0~'"OCM.6 : •46



10,,"67 tMAIN
>1
~2
0~
04
05
2~
07
08
H
10
II
12
13
14
15
1e
11
18
1 ;
2~
21
22
23
24
25
H
27
28
2;
J~
31
J2
33 04042 17776~ M2~.
J4

1024.~
0~"~1
142432
~e~413
'54426
~H426
1'512~
1011~0
14.412
1424~~
12 51 p,~
115404
~~~773
176441
I1b420
0.2413

,ACI REM AC0.(AC~,ACll/AC2
OlvIO: SUB ~,~
DIVOO: ST. 3,HSAV

SU~Z' 2,0,SZC
JMP Of r r
s r s :3,~Sl\l
LO' 3,Mn
M.OYIL 1,1

O~OOPI HOVL ~,~sue ..•2,~,SZC
SUh 2,~
MovL 101
INC 3,3,5IR
JMP CeOUP
SUBO 3,3,SI(P
SUBZ 3,3
JMP 'MSAV

~4G'07
~'~1~
• 4~ 11
~H12
~q13
~4~ 1•
~'-15
0Hle
~4>'17.'.2..4.21
04~22
~4723
.'024
~4."
• '.26

OYYO'

OEXT.

1~246 •
05"11
034411
125203
101201
143220
115404
00077A
125260
0.24.1
0.0~~0

,(AC.,ACIl·ACI·AC2+'C0
MULT: SUBe 0,.
MULl" 51A 3,"SAV

LOA 3,"20
"LOOP: MovR 1,I,SNC

MOV~ t1,~,SI(P
ADOZR c,0
INe 3,3,SZR
JMP "LOOP
MOVCR 1,1
JMP 'MSAY
o

•4.27
.403-
.H31
~4.J2
0U3J
••• 34
04~B
04036
.4037
0404.
04041 MSAV.

'OIYIO~

10066
01
02
03
04
05
0e
~7
08
0;
10
II
12
13
14
15
Ie
17
18
U
20
21
22
23
24
25
28
27
28
n
30
3\
32
33
H
35
38
37
38
3;
~0
'1
~2
43
U
~5
Ae
~7
48
H
50

.MAIN

04043
040.-
04U5
040~e
04007
04050
04051
0~052
04053
04054
0~e55
0~05e
04051
0'060
04061
0'0e2
04ee3
0406.
04055
~4~e6
04057
0.070
0'~71
P4072
e4073

05.55.
044510
050510
010551
031400
024510
021000
125112
123701
123401
151400
124~~.
004502
00a771
000'02
004471
024411
030471
083511
000777
060211
0e3517
000777
060217
0~252'

ITElfTYPE ~O~ INTtk~UPl PiCKAGE
1"(1,AI:2 SAvED
,"MESS' PNINI5 .sell MESS.GES AS SFtCIFIEO BY 'S t~eLER
,"CRLF" P~INTS l (AQRIAGE R~Tu~~
,"POCI" PRI'IS C(I) IN OCIAL
I"ZUCT" PRINTS C(I) IN OCIAL, LEAOI'G ZEROS SUPP ESSED
,"PDEC" PRIoTS C(ll I' OECIM'L, LEADING ZEROS su PRESSED,
,IHE ABOVE T.REE 'NE FCLLowED BY IHE lAM IN P,TA
,~TI~O" ACCEPTS OCTAL, .~o
,"TINO" AceE.TS DECIMAL SI'GLE PRECISION SIGNEe NTfGER5
,INTO ACI fROM THE T1I, LEADING NULLS, TABS,
'AND SPAC!S ARE IGNORED, A 16 BII UNSIGNED INTE EN IS
,FORMEO, THEN NEGATED IF A M!NUS SIGN IS TYPEO,
,E<IT 'T CALL. 1 IF INPUT ERROR olT. Ace.RAa CHAR CTtR,
, (NOT A L~G'L DIGIT OR TERMI'ATING CH'RACT~R)
,EXIT AT CALL+2 UPON TERHINATING CHARACTER
, ~lT~ AC~.~, e, 40, 12, ~~
, FOR NULL, T.B, SPACE, CARRIAGE REIU~N, COMMA
'THE ABOvE .'11 FO~ TTD DONE, THEN CL~A~ TTO,
,'CHAN" P~INTS ASCII CHA~ACTON IN C(~lR, C(~lL M ST ~E ~,
,EXITS CALL +2 IF C(0)q.~, COR~ECTS T"t PARITY,
,SIMULATES TAB ON A5R33,
'"TYPE" PRIN1S C(PlR, MUST HAVE PROPER PARI1Y, ExITS AT
'C_LL+I, REPLACE "TYPE" WITH IN1ERRUPT TYPE IF ESIRED,

MESS. SH 3, MESSR
8TA 1,P,AC:1
STA 2,P,AC2
IH MESSR
LOA 2,B,3
LOA I,P,377
LOA 0,0,2
MOVL_ 1, I HC
ANDS I,e SKP
H.D 1,0 SKP
INC 2,2
COM 1,1
JSR CHAR
JMP MEss+e
J'"'P ,.2
JSR CHA~
LOA I,P,ACI
LOA 2,P,AC2
S"PBZ ITO
JHP .-1
NIOC TlO
SKP~Z LPT
JMF ,-I
NIOC LPT
JMP 'MES~~

P,LST.
PEXIT:

,PRINT A TE<l MESSAGE

'C(2l POINTS 10 MESSAGE
,. 8 BIT "A5K
,C(2l.0AlA 'ORO

,C(0).DATA CHARACTER RIG T
,INe TO NEXT wORD
,FLIP M'SK
,PRINT
,A"OTHER

,LAST



( /

U~~9 ."UIN 100r~ .""IN
~I ~'07'102401 ZOCT: sue e, 0,51( P 3\ P.4\e I 0~'4~4 CM IQ, S1' J,C",RET ,P"INT C (~l RIG ""
02 ~4075 020462 POC T, LOi i',P,C60 02 0'162 101305 MeVS P.,0,~N" ,HTUO' -2 I' NULL
03 ~'076 050457 !H 2,P,AC2 n ~4163 0014~1 J"P 1.3
~4 H077 03005 LO' 2,OCHe ,PRINT C (Il IN OCHL 04 0416. 115120 MO'lL 0.3 ,CO"Pun EI,'E~ P,RITY
05 0'100 ~0~'1' JMP ,-. 05 0'165 \77ee4 >00 J,~,SZR
U e4101 050'5. POEC. STO 2,P,'C2 0S 0'166 000717 JMP , -I
07 0'102 030442 LO' <,OECTB ,PRINT C Cll IN OECI"'L 17 0' 157 10320~ >OO~ 0.0
28 e'103 102000 sua 0,0 as 04170 1013ee MOVS 0,0
09 0.\04 054513 SH J,MESSR ,BOTH ENT~YS PRINT NUHBE 19 04\71 034463 CHiR I' LOi l,p,ell ,IS THIS i TAB
10 e410S 0"40 SU I. P, iC I lB ~4172 116415 sueM 0,J,S~R
II 04106 040445 SH 0,ZSUPP ITHEN HB TO NEtT POS ITI • 1\ 04 \73 0004.3 J"P 1:1'1',3 ,YES
12 0'107 0S0'~1 SH 2, • +1 12 e4\74 00"24 JS~ TYPE 'NO PRINT IT
13 04110 000000 DECOCT' 0 ,AttlDA 2, T At;LE II t NS TRUCT ON 13 e4115 002'20 J ~p 'C~.RET 'EXIT
I' e'III 010777 ISZ ,-I 14 ~4\76 0a~61 CHi,~. LOi 0fP.24~ ISIMULiTE A HB
IS ~'112 020404 LOi 0.P,TAB 15 04\77 00~'21 JSR TYPE pdTH I TO 14 SPACES
16 e4113 I~I~~~ "0, c,2,SNR JlF HBLE ENTRY.~ 16 ~4200 ~20'18 LOA 0,CHO~Z
17 0'114 00~746 JMP P ,UT 'ExIT WITH TAB 17 ~4al ~3"~2 LOi ;),P,C7
1e 04115 034436 LOi J.ZSUPP ,ZEROS SUPPRESS STUF \I 0'202 16340' ••0 3,il,Sllof
Ig e4116 1~24~0 SUB e , e Ig 0.203 0~0773 JHP CHi.,3
2~ 041\7 146452 DECOT. sueDa 2.!.SZC 20 0.204 040412 STi 0,CMCRZ
21 ~412a ~0042~ J ~I=' OOCP 21 0420~ 00~410 J"P fC"RET
22 "121 1H40~ SUB 2, I ,FORM THE DIGIT 22
23 0A 122 0H'3~ LDA 3,P.C6~ 23 ~4205 054411 CRLF. SH ~,"'tSSR 'S''IE~ETU~~
24 04123 101'0~ INC e , 0 24 04207 044745 !Ti 1, F, AC 1
25 0'124 000713 J.P DECOT 25 0421~ 0507.5 STi 2,P,AC2
26 04125 151235 DECP' "O'lUM 2,2,SNR 26 04211 020.45 LOA e.p.C 15
V 04126 034031 LD' ~,P.Cb~ 27 04212 004747 JSR CHAR ,PRINT CARR IAIiE ,"0 LF
26 ~4127 ~S"2' STA 3.ZSLJPP IC(0)aOIGIT 28 0HI3 ~20442 LOi 0,p.C12
2g 0'13~ 1630~~ iOO 3,0 'MAKE HCII 29 0421' 0006.6 JMP P,LST
30 e'131 175~04 HOV J",SZ~ 30
31 .41J2 004'27 JSR Clo!:&R ,~RINT 31 e4215 0000e·0 CHRET • 0
32 ~'133 00075~ JHP DECOCT 'GET NEXT DIGIT 32 ~'216 0000~0 CHO~Z' 0
33 H 04211 ~000a~ MESSRI ~
34 e'llA 030425 OCHB: LOA 2, ,+l+."OECOCT
35 ~4135 10~C~~ IA0~~0
3e 0' 136 01000~ IA00e
37 041 J7 0010~0 I~~O
Je ~'140 A0ZleZ IOe
H e4141 00e~10 10
40 ~'1'2 000001 I
'I "143 ~~00>.0 ~
'2 .41 A4 03005 OECTS: LOi 2. ,+I+,-OECOCT
43 0a0012 ,kO); 10•• ~'1'5 0234.0 10M~
4' 041'6 011750 1~0~
46 ~4147 000144 1".
47 V.41~0 ~~P01' I~
48 .'151 000001 1
.9 e'152 ~0a0'0 0 t50 000012 ,ROx H

;;.".

51 P4153 00.0?0 zsupp: 0
52 e.'I~. 00007. p. AC 1 : 0
53 e'155 ~00.~' P,lC2: •54 ?'156 00.011 P,TtB: 11 ICHARAClf" P"INTED " TE~ NlJ".,RS
55 ~'157 ~HIQlP5~ p,es", 6,
56 .'I~~ V00377 P, 377: 37'



1PlV7\ .~AIN 10~12 .MAI~
~ 1 l'22~ ~~4.41 TYPE: STA 3,T'f'PI1ET jT'f'PE THE C (~'" IF 01 "2§2 "'2~773 1 INC. : LJA VI,"'. C 12
02 e4nl ~7"17 READS ~ 'SwITCH 2 (0). 02 Y420J i~"'~73~ ;;. T'f'I-'E
~~e 4222 1/51.' MnVL J,3 0~ V.'2t14 ~1~I3J T INX. : Is z KESSR
04 ~4223 177122 AOCH 3,J,SlC 04 0~2o~ ~2465' TINR.: LOi 1, p. AC 1
~5 e 4224 ~~P,420 JMP 'TYPE2 03 e.d265 034065 LOi 3,lSUPP
06 04225 ~6~~11 s.P~Z 110 06 ~4261 1751e2 HOVL 3,3,52:::
07 e4226 ~~~717 JHP ,-1 01 ~427~ 124400 NEG 1,1
~8 e 4227 Ml111 OOiS ~,TTO ~8 04271 ~02H0 JHP 'PE X
09 ~423~ 00~414 JMF T'PE2 09
10 04231 ~J4727 TYPE! : LOi 3,•.•,377 10 ~ 4272 102121 T1_01 ACLll ~,I/I,SI\f' 'OCTAL tNl~Y
11 04212 17522~ MOVZR 3,3 \\ ~4213 102"0 lINO: SUeD ~,0 'DECIMAL <'TRY
12 e423~ 163400 lNO 3,0 12 0427 4 054123 STA 3,MESSR
13 04234 116043 AOCO e,J,SNC 13 0427~ ~~~600 STA 2,P,AC2 lAC 2 IS SAVED
14 e'23~ 03"23 LOA J,P,C4P1 \. 0.276 ~JV57 L[)A 2,P,C12
15 e4236 162'32 sus z« J,,,",5lC 'SKIP NON-PRI,TING CHAR 15 ~'211 113010 AOC 0,2
16 04237 ~10751 ISZ CHORZ \ 6 e43~?' 1~2'4~ sueD a,~
17 0'2'0 034416 Lni 3, p. C 15 17 04301 0'~6~2 S10 0,lSUPP ,MI"US SIG" AND LUOING PACES FLAG
I! 0'2'1 11~"5 SUBO e , 3, SI-./I( 18 ~A3~2 ~3'6~1 TINS,I LOA 3,ZSUPP
19 042'2 054754 STA 3,CHO~Z 'CL~ HORl pes 19 04303 175004 ,.IDV 3,3,SlR
H 04243 ~02'16 JMP 'lYPRET 20 0'30' 000760 J"P TlNX,
21 04244 175100 TYPE21 MOVL 3,3 21 0005 054641 TIN., : SH 3,P,Hl
22 042.5 1111 ~3 ADDl 3,3 SNC 22 e 4306 083610 SKPO~ TTI
23 042.6 000763 J"P TYPE 1 23 0.301 000771 JH~ ,-1
24 0.2.7 ~63511 SKPHZ LPT 24 0010 080610 OIH 0, TTI
25 0.250 000711 JMP ,-I 25 04311 004850 JS~ C HAk
28 0'251 061111 004S ~,LPT 26 04312 034746 LOA J,P,C40
27 04252 ~~0757 JMP TYPE 1 21 04313 110414 sue_ 0,3,SlR
28 04253 000~07 P, C11 1 28 04314 101015 MV_ 0,~,SNR
a 04254 000~11 P, C III II 2P 04~15 000165 JKP TINS, ISPACE, TAB, OR NULL
30 0025~ 000012 P,CI2: 12 30 04316 024432 LOA 1,TIN2.
31 04258 000015 P,C151 15 31 04317 ueelS AOCO 0,1,SNR ICOMMA
32 e4257 000240 P,~.~: 240 32 04320 0001 •• JMP TtNX,
33 0426. 000040 P, C 421 t .0 J3 00321 106424 suez e,1,SIR 'MINUS
34 04261 000000 !TPRET 1 0 34 U522 000405 JMP TIN", ,NO

35 04323 03'630 LOA J,ZSUPP
36 04524 171200 AOOR 5,3 ,COMPLEMENT sl~N
31 ~":!25034B2e su J,Z5UPP
31 04525 0007e0 JMP TINJri.·l
JP 04327 lJ641~ TINM,I sue_ 1,3,SNR ,IS IT A CARRIAGE RETURN
40 04330 000732 JM? TINC,
4\ 04331 0244le lINN,! lOA 1, TIN1,
42 04332 107022 Aoel 0,l,aze ,SKIP IF NOT A DIGIT
43 0433~ 146513 'USlO 2,1,5NC ,SKIP IF DIG IT
•• 04334 000731 JMP TINR,
45 04355 010616 rsz IS:;PP lOUT Of LEAOI~~ SP ACH4e 0.336 020616 lO. 0,P.I.C1
41 04337 10 \120 MOVZL 0,0
U 04340 115120 MOV ZL 0,3
.g 04341 11~120 MOVZL 3,3
5~ 0.342 137000 ADO 1,3 ,8 OLD P t AC 1 IS - "E W DIG T
51 0043 145220 MOVZR 2,1
52 043" 1252~2 MOVZRo 1,1,SZC ISKIP If OCT AL MonF
53 04345 111000 ADO e,3 'ADD 2 OLD p. OC 1 IS
54 H3.5 0~0137 JMP 1 I NW,
55 04341 177720 TlNl,1 -6P
55 04550 000055 1 IN2, I 55
57 04351 004064 PEn PDIT_I



1~~'3
01
02
23eA
05
06
01
0eeg
Ie
II
12
\l
I'
15
i e
11
18
I;
2Z
21
22
23
2A
25
2e
21
28
29
3e
J1
32
33
H

(\

,PROC"SSO~ TIME~ PACK'GE
,THIS PAC' AGE IS CALLEO _"E_EVER IT IS NECESSARY TO
,IDE"TIF. T"E _EAN TIME eASE OF THE COMPUTER I'
,"MICM T"E P~OGRAM "ESIDES, THE MEA' TIME BASE" ,
,THEN BE UTILIZED TO VE"IFY OR CALCULATE THE REL IIO'S"IPS
10F OTHER PtRIPME.AL FUNCTIONS,,
IT"E PAC.AGE RETURNS TO THE CALL I"ST"UCTION 'IT
IT"E CONTENTS OF 'Cla TO A CALIBRATION COuNT
ITHAT MAY eE INCREMENTED TO DVERFLO' IN I~~ MILL -
,SECONDS b1 THE FCllOwiNG DELA' LOOP,
/T'Pt:\' "OY ~,~
I IHC Z,~,SZC
, JHP 1,3
, 0
, JHP T,PEI,
,T"E CONTE_TS OF OC2 -ILL CONTAIN. SI"ILAR !~~
IITE.ATION COUNT BUT FCR T'E FOLLO_ING LOOP'
/TYPE2' HID 0
, 01& 1"OEV
, AND- 2,1,51R
I JMP •••
I INC 0,0,SZR
I JMP T,PE2,
IT"E VALUES RETURNED HA' BE ARITHMETICALL'
,PROCESSED C"ULTIPLIEO/OIVIOEO) FOR LO"GER OR
,SMORTE. DELAY~ AS LONG AS THE STANDARD LOOPS
'LISTED ABOVE ARE UTILIZED,
I
lIT IS "ECDMME_OED T"AT ALL TIMING FU_CTln_S
IBE 'ERFOR~EC 'IT"IN THE SAME GENERAL 'REA OF
'-E"DRY AS T"IS TIMING PACKAGE,

,S_pa'OT OVERflnw
'EXIT LOO'
,A" FLA.OR 10 S_P

IGET OEVICE STATUS
,AN' STATUS COMPARE
'EXPECTED STATUS EXIT
ISKP OUT O' LOOP OFLD"

li!H"" ,"'.lI~
al
02
03
0'
e~
06
01
~e
0;
12
II
12
13
1A
Ie
Ie
17
18
19
20
21
22
23
2'
25
as
27
28
2;
3e
31
32
H
H
35 00370 ~2'5'~
3e e071 ~01'~0

~052
0053
005.
0.3"
0'3'6
~O'1
f~3t5W1
~<HI
0.;se2
0<353
e06'
e<365
04366
0.367

05.5'1
363514
~00.!6
Mell'
~63~14
000413
08361'
0~0 411
062671
le2~2~
00u13
"611!'
063~IA
002"2

\

,
,INITIALLY, TriE lI~EH P'C~lGE A1TE~PTS lO
IDETERMINE !~T"E COMPUTf" .AS A QEAL TIME CLOCK
'AVAILAHLE, T"E ITtR'Tla' COUNTS ARE DEVELOPED
'BY SYNCI~G ~IT~ T"E CLOCK '~D cnu~TI~G
Jl~E .O~ LC~P ITtW1TIO~S AT 1~ MZ.,
IIF, ~O'EvE. !"E"E IS NO REAL TIHE CLOCK TME "EA
IIIME BASE Of T~E LOOPS MuST BE CALCuLATEO, T"IS
lIS PERFO •• EO ~, CCUNTING TME oaf TIMES TME
,ST"D'~D LOCPS ARt ITERATED FO" O_E OUTPUT
ICHA.'CTER TO D!VIC~ "TTO' ._0 REa~ESTING TME
laAUO .ATE OF DEVICE TTO BE TyPED I' BY TME
/TEST OPERHeR,
I
PTI"E' SH J,SvTI_E

SKPBZ RIC
JMF !cC~E
p."lC5 HTC
SKPBZ RTe
J'"'P •• J
SKPu~ ;UC
JMP SCaRf.
lOR S T
SU6lL ~,0
JSR TY-E
00 AS 0,RTC
5 •• B1 "TC
JMP IS.TIME

,Tf.ST FOR CAS/RIC
'CAS RTC NONEXIS,
ITU"" C~OCK O.
,HU5' .\ IS .TC

'OONE a0 NO RTe
,ANa DEV ITa IS USED

,.10 HZ FOR RTe

IPASSED TO "TYME"
'FO. EXECUTION
,6CI AND AC2aLOOP COUNTS

I
IT"E FOLLOWING SUHkOUTINE IS TO RETAI_ COHPATABI
I"IT" TME OLe PROCESSOR IDENTIfICATION AND TIMIN
I'ACK'GE TO RETRIEVE THE LOOP CO~NT FOR
,T"E UIA,6 OR C LOOP TYPE 2
,301' LOA 1,'UeAL

JHP 2,3

ITY



I ~"75
~I
02~~
~4
0~
06
~7
08
0Q
10
II
12
I~
14
Is
16
17
18
I g
20
21
22
23
24
2~
26
27
28
2;
3~
31
32
3~
H
3~
H
37
38
H
4~
41
42

~4372
~ 4373
"-4J74
••4375
~4375
eon
"4.4 ~~

"~2677
1~24'0
e~44b3
001111
"03~11
"06533
e04542

044~ I
l4 4~ 2
~4403
'" 4 4~ 4

"06533
~0~775
?4453~
~3~,535

"4 4\11~
1l'4.4~15
~"07
~4410
e 4 411
~"12
e4OI3
04414
04415
04416

151.~~
"24521
1"24~0
~~6526
101004
12~4~0
02052~
"44517
1310~e
1050~~

04417
0"2~
04421
04422

1~2400
006515
040517
040515

04423
04424
0'42~
04420

0H516
006512
?'H5~2
~44501

I
IT_ERE IS '0 RTC-uTILIZE DEVICE TTU AND ASK fOR
leAUD RATE I'PUT FRO" OP,RATOR
SCD~E: IORST

SUtl e,Q:
JSR TV~E
OOAS 0,TTO IPASSED TO TY"E
S<P~Z TTD IFOR EXECuTION

5CORAI JSR 'TUMBLER lOUT TEXT
SESDuT IASKING FOR BAU~ ~ATE

ITHE FOLLn'I'G SERIES OF INSTRUCTIONS "ILL
ICALCULATE THE ITER.TION COOUNT FOR
II BIT OF TTO OUTPUT IFTE~ ~ETRIEVING
IT-E CONSOLE HAUD RITE FRO~ THE
ITEST OPERATCR---RE~UIRES SUBROUTI'E TIND

JSR HEYS
JMP SCDR.
STA 1,I.0CK
LDI 2,5,301

IROUTINE ASSUMES AN II
INC 2,2
1.0A I,OROINAL
SUB 0,0
JSR fKEYS.2
MOV e,0,SZR
INt I,!
LDA ~,LOCK
STA I, L.OCK
MOV 1,2
MOV 0,1 IACI • BAUD RATE

IBAUO RATE TIMES COUNT FOR I BIT
I"ILL EQUAL ITERITION COUNT FOR I SECOND

SUB 0,0
JSR HEYS.I
STA 0,KN
5TA I,KS

'I SfCONO DIVIDED BV I~
LOA 2,5,301
JSR HEYS.2
LO' 2,ORDINAL
STA I,ORDINAL

ICDNTINUE CAI.CUL.TIONS

'ACVi~NULL CHARACTER

IINPUT ERROR
ISAVE BAUD ~ITE
110

HIT CHA~ACTER
/ASSUME II BITS
ICOUNT FOR FUL.L

ICHAR TIME/_BITS
IIf ANY REM,
IFUDGE B IT COUNT

ISAVE ITR COUNT I BIT

IMUL ACI"C2
ISAVE DOUBLE I.ENGTH
IRESULT
• 100 MILL.ISECONOS
110
ICOUNT FOR I CHIR
IOROINAL=10~ MS TYPE

NEXT P.GE

1007~
01
02
03
0'
05
08
07
08
0;
10
II
12
13
14
15
16
17
18
Ig
20
21
22
23
24
25
26
27
28
2~
30
31

0 •• 27
~4'3"
~4.31
~ 4432

~20SII
n4S0
'~065~5
0.4505

0.433
04434
04435
~4436
04437

145120
111~05
151'00
102'00
006477

e44'~
~4441
044.2
04443
0••• 4
044.5
04446
044.,
0U50

131000
024467
125120
102'00
006472
121000
024462
030470
006465

04451
04452
0"~3
0445.
04455
0U56

030470
006464
0.4455
131000
02.452
002453

I
'I SECOND COUNT II CHA~ COuNT •• CHAR'S PtR SEC
IT_IS CALCULATION IS USED TO EXPAND THE TYPE 2 C UNT

LOA 0,KN
~U" 1, ""S
JSR HEYS.2
STA I,KS

ICALC RELATIONSHIP OF
"OVIL 2,1
MOV ~,2,SNR
INC 2,2
SUB ~,~
JSk "EVS+2 'DIVIDE "E" INTO CHAR

,ACI.FUDGE FICTOR I RELE'TIONSHIP OF CHA~ TO TOT L I SEC
,FINISH CALCULATIONS ON LOOP TYPE I TO. lSECONC

MOV 1,2 IFUDGE FACTG~
LOI I,NUCAL IINTO C_IRACTER TIME
MOVZI. 1,1
SUB 0,0 I.ILL •
JSR 'KEYS.2 ,PORTION OF C_AR
MaY 1.0 ITO CUMPLETE I SECOND
I.DA I,NUC'L II CMAR, TYPE 2 LOOP
LD. 2,'S I. CHARS IN I SEC
J5R 'KEYS.I I. PO"TION OF CMAR

100UBLE LENGTM IC0,.CI'1 SECOND FOR TYPE 2 LOOP
LDA 2,5,301 ,DIVIDE BY I" FOR 100 MS
JSR HEYS.2
3T1 I,NUC'L
Mav 1,2
LOA I, ORO INAL
JMP IIVTI"E

II SEC, RESTORED
IDIVIDE BY CHAR,
" CMAR, I SEe

REM, TO I CHIR TO FILL SEC NO

IAC2'100M3 1.00P2
IACI '100M5 LOOP



/

1 ~~17
01
~2
03
0.~~
06
01
08
09
1 ~
11
12
13
14
1 ~
16
11
1 e
19
20
21
22
23
2.
2~
26
21
2!
29
30
31
12
33
J4
3~
36
37
H
39
'0
'1
'2
.3••4~
4S
41
4e
49

~44~7
~44b~
~4461
~4'62
~'463
e44S.
••• S~
,"06
~44t57
••470
e.471
••• 72
0.413
~4'74
e •• 7S
~ •• 76
e4477
0'~00
e.501

02' •• 1
0 •••• 6
~2 •• 37
044~~1
~25400
~4441e
~44414
044"1
~2:lAV\1

0"4e~
~4"14
1524P0
126400
061114
063514
P~U17
12'00'
000774
06111.

.4502
~4503
e450.
~'~05
0'~0S

101000
12~'~5
000403
063514
000774

ILOOP
04507 061114 TI~C:
04510 060117

e.511
~4512
0.513
e.514
p .515
04516
e.511
.4520
0'~21
04~22
e.523.'~2'
.4525

06P'r0
060400
102005
004373
151.e.
0007n
00013
00'~21
~ ••• e6
0~0406
020H3
040.01
001402

,
,THE FOLLOHI'G SUBROUTINE DETER~I'E5 THE ITER4TI
,COUNTS FaA T~E DEVICt SPECIFIED ~V TME INSTRUCT
I~OLLO'ING T.E JS~ C4cL TO TV~E
,00.5 e,RTC D. OC4S ~,TTO
IS.PBZ .TC OR SKP8Z TTO,
TY"E I ISAVE !NT~, LINKLO' 1, I

SH I,RVTMP
LD41,ENTVM
S14 101
LDA 1,0,3
STA I,TI"'
STA I,TIM~
5TA I,TIMe
L D4 1, I ,3
STA 1,TIM".1
SH I,TIMB-.
SUB 2,2
SUI; 1,1
DO., ~,RTC
5KPBZ RYe
JMP ,-I I.4IT FOR DDNE
~OM 1,1,SZR /AND 2ND DONE
JMP TIMA ,T.EN ST4RT COUNTING

TIMBI DD.S 0,RTC ,TME TMIRQ DO'E
ITME FDLLD"ING COMPRISES LODP TVPE I

MOV 0,e
INC lo1,5NR
JMP •• 3
5KPBZ RTC
JMP TIMS-I

TVPE 2 IS CDUNTED UNTIL PI FROM DEVICE
DD.S ~,RTC
INTEN

ITME FOLLO'ING INSTR, COMPRISE TME LOOP TVPE
NIO 0 I.NO IT ITE •• TES UNTIL
014 r,e ,INTERRUPTED BV PI
ADC e,0,SI'I.IoI
JSR ML
INC 2,2,SZR
JMP TIMC-2
JSR ML IOEVICE OR PI FAILED

ENTVMI ,-I 110 MERE .MEN PI
ST. I,ORDINAL IS4VE LOOP I
STA 2,NUCIL IANO LOOP 2
LD. ~,RVT"P
ST' e,l IRESTORE I'TR, LINK
JMP 2,3 ,RETURN TO CALL

IFDR LDOP 2 INT.,
IGET 0045

IFOR EXECUTE
IGET SKPBl

,FOR EXECUTE

ICLR CTRS
IDR TTO

,dTCM FOR OFLO'"

,FILL INSTR,
,i.OOP CTR

( (

leers ,MAIN
~ I ,

N 02 ,CONSTANTS SUHRe LINKS A~D TEMP STORES
D.S e3 e~~26 "0_eee RVTMP: e

04 ~.S27 ~000.0 ORDINAL:
05 •• 5H "'.~•• e NUC4LI 0
06 e. ~3 1 0000._ 5VTIME: e
07 e4532 00.00 TUMBLER I MESS
08 e4~33 0000~~ LOC(I 0
09 0.5H 004273 KE YS, TIND
10 24~15 004030 MUll •
II 04~36 004010 DIYDe
12 04537 00.000 K 5: 0
13 ~'54" 0"""~0 IOn 0
1. e4541 00~012 5,3Dl: 10,
15 ~'~'2 "05215 SESOUT: ,TXTE JC15><12><12>
16 ~'~4J 1~2012 TlO BAUD AATE ,. 1
17 14772'
r e 041240
I~ 0525"1
20 12" 10 4
21 0'0722
22 14272'
23 eJ76'0
2' 120275
25 ""000_



10~79
~ 1
~2
~3
04
0~
06
07
08
09
10
II
12
13
14
I~
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
J4
B

e4555
04556
~'557
"45~"
~4561
e4562
H5bJ
r4~64
04565
~456~
"4567
04510
04511
04512
~4573
~4574
~_575

~4"423
050423
054423
1~2440
024015
125015
~0~407
~3~ 417
~00412
124400
0464~2
000402
004034
020406
~30406
03_4e6
0~14e0

04570
04577
246"0
e4601
04602
r4003

000000
004635
~00000
0000~0
000~00
000144

LAYUP'

CALlB'
OLY.0'
OLY.I ,
OLY.2'
DLY.3:
CXL. V'

II'ITIALIZING SU8ROUTINE FUR SUHROUTINE
IPREREQUISITES ARE' THE PTIHE PACKAGE
I~'E' RUN SUCCESSFULLY AND THE CALIBRATE
IRET~RNEO IN ACI HUST BE STORED IN THE L
ITAGGED 'CALIS'. LAYUP LOADS THE NEGATED
II MILLISECOND INTO .wER. (Of THE OLTYH
II'TO ACI, ALL ACIS EXCEPI ACI ARE SAVED
INeTLRNED ZERO I'OICATES 'CALIB' NOT LCA

STA 0.DLY.1
SIA 2.0LY.2
STA 3,DLY.J
SUBO 0,~
LOA I,CALlB
MOV# 1,1,SNIol
JMP • +7

LOA 2,CXL.V
JSR 'DLY,0
NE G I.!
ST. 1,'.+2
JMP 1.2
.~ERK
LO. e,OLY,I
LDA 2,OLY.2
LOA 3,DLY.3
JMP 0,3

o
DIVa
o
o
o
144

ISAVE OUR AC'S.

I.AI' PRoG"'M SHOULD BE corED SUCH THAT
,wILL BE CALLED BV 1JOElAV'I FOR 5T'~DARC
I~OT" THE PTIME (PROCESSOR TIMER) PACKAG
ISU~ROUTI.E LA'UP MUST HAVE BEEN CALLED
IPRICN TO CALLING THIS SUo.DUTINE. THE A
II'G THE CALL IS THE ADDRESS OF THE DEL'
IALL AC'S 'RE SAVEO. RETU",S TO CALL-2 a
10ELA'. A SAMPLE INSTRUCTICN SEQUENCE SH
IPROPER LINKING OF ALL THREE SUBROUTINES
IFOLLO.S,

/JS. 'STIME
,HDlJif l,\,SNR
IHALT
ISTA I,'ICALIB
IJSR 'IXLAY
,MOV.l,1,SNR
IHALT

/*** PRoGRA. CONTINUES
lOELAY

LlYM.
UST HAVE

COUNT
CATION
COUNT FOR
UBR.) AND

A C I (C)
EO.

10080
01
02
03
04
~5
06
07
08
0g
10
II
12
13
14
I~
Ie
11
18
Ig
20
21
22
23
24
25
28
27
28
2;
30
31
32
33
J4
35
38
37
38
3g
40

I •2~HS
1* •• CONTINUE PROG~'M

ICLEAR AC" fOR DIVIDE.
ICALIB LOADED PREVIOUSLY BY MAIN.
ICKN IF (C) CALIB • 0.

lOIVIDE COUNT BY 100.

IRESTORE AC'S AND RETURN
II MS COUNT IN ACI. (C)
IBE RETURNED 0 IF CALIB
INOT LOADED.

IPRoGRAMHING OVERHEAD SHOULD BE FACTORED INTO ALL
IPRECISE DELAY MEASUREMENTS AND ARE OfFI ED AS
/fOLLO.SI ••••••••
INOVA COHPUTER(FROM CALL TO RETURN) •••••
I 54 MICROS PLUS 16.4 MICROS PER M ~LlSEC.
11200 COHPUTER(fROM CALL TO RETURN) •• , ••
I 24.4 MIC~OS PLUS 5.4 MICROS PER I.LISEC.
IB0~ COMPUTER(FROM CALL TO RETU~N) ••••• ,
I 15.2 MICROS PLUS 3.2 MICROS PER ILLISEC,
ISUPER NOVA COMPUTER(fROM CALL TO RETURN
I 1~.8 MICROS PLUS 3,2 MICROS PER
ISUPE~ NOVA SC CoMPuTER(FROM CALL TO RET
I 11.1 MICROS PLUS 1.8 MICROS PER
IPROGRAMHING OVERHEAD DATA MAV ALSO BE U
ICALCULATE OELAV ACCURACY.

WITH
C I wILL
5

I""ERE STIHE I
lVERIfY COUNT IS
INO COUNT,HALT a
I""ERE ICALIBI
,"'ERE IXLAVI
IVERIfY .WERK IS
INO COUNT HALT 0

TO POINT WHERE OE
IWHERE DELAY.JSR
IIDi.V: OLlYM.
,'HERE ,25MSI

"IS SU~R.
CR,to'AT.

ANa
UCCESSfULLY
GUMENT fOLLO ••

CONSTANT.
END OF

.I~G T_E
IS AS

TIME.
LOADED.

ERROR.
All B,
.lYl.iP,
LOADED.

EWROR,
j..., %S REQID.,*.
IDLY,ANO

~. ON PAGE 0...

...".ILLIS£C.
RN) , ••

ILLISEC.
ED TO



(

10~ 81 ,MAIN 10"S2 ,M'" I~01 ~'6~.~'~'2~ O\.. Tyro,: SH 2' , DL Y • .d ,SAVf Ou"" .lC r s , 0102 ~'6~5 ~"'25 SH 1,DLY.5 02 ,.si:.A •• C,", 1oI(ll;TJ"<t
03 7'6~~ ~~e'25 STA 2.0LY,6 ~30. 14607 152"r, SU!H' '2,2 0' ICAI-L SU~C" "Ct .~~"'E05 eHp ~~P23~ STA 2, :· •.•.t.Lt A ICOU~IS "ILLISECS 05 I TABLE .lCO;.?
M , 4611 ~31'~~ lG,l 2,JI,l IGET • "ILL IStC5 Ar<Gu~E/Ioi . ~6 I ,~t. '! \; Fll\: - f.OT F 'Jl.!N~·;
01 V'612 1~~'0~ "'tG 2.2 r u..r) ~EGOlf • 07 I ~ETlJRN - FOIJNO I A(2.PQl~jTER
08 e '613 02"21 LO' 1,.,.EiolK I CCI .'E~. . NfG COUNT FO I"S • 06~g e.61' 121~ •• OL T Yl : ••••01; I•e ag 0.553 ?31'00 SQloq I-0' 2, ~ j J , 'C22T':'~LE '0~RE5S10 0'615 10IP"~ MUV e , 0 ,.. IHESE 1~ 0.ei~' 321~~0 1-00 e , a, 2
11 ~'61B 101.r5 I ~~C ;'.,~,SN"i 1'5T~UCTIO'S 0"" II HB5~ 101005 MOV ~,(l,S~~
12 e. BI1 000.r3 JMP ,+3 12 V'OS6 ~01'H JM" 1.3 '~vT rOUNiJ13 2'62~ 063620 SKPO' 2 .•.• -r ME DELAY 13 0.B '1 12HI~ .)uBIl 1,0,S"'~
I' ·'B21 00011. JMP .-. .. TIMI~G LOOP, I. 0.660 HI.e2 J .p 2,3 IFOuNO
15 e'622 01023~ 15Z CMEGA 15 04661 I~I'~~ I"'C 2,116 0'623 151H. 1'( 2,2, S Z~ IIN( DO •••N -UL TI PI-V Cou'T •• 16 046~2 n0112 J"P s~,out
11 ~'62' ~0~11~ JMP D~lYI ILOOP FO~ ~,"1~L1SEC, !1 e~ee3 11e~v0 CIH' : 1 7 ,".~l e ,il

II 0J625 0204~4 I-DO ~,DLY.4 IRESTORE At: !:; 181; e.e26 0244~4 LOO I. DLY. ~ 19
20 ~4b21 0H'0' 1-0' 2,DLl',6 20 ISIZE ~ ~.JAO" Y
21 0'63~ 001.~ 1 J MP 1.3 lOND RETU~~. 21
22 22 ~466' 05.441 SM: STA :L 5'"'.5 IHVE RETURN
23 04631 ~0a~?0 Ol-Y•• , 0 23 ~'O65 0H2.1 1-0' 2,l-oST IGP ENn ;:~OGj.jAH ADDRESS
2. 04632 ~0e.~~OL Y .5: 0 2< 0'566 02n23 LO' e. C 212 ILOAOER 8t)FFE~
25 0'633 000~'0 OL Y .6: 0 25 0'661 03500~ SM, I: LOi 3. e , 2 ,SAVE (t) OF ~OCATIO'
26 0'634 0020P0 .WH.: 0 28 2'670 .510~0 STA 2, "',2 IWHIL.E II IS VERIFIED
21 21 ~4611 025000 ~D' 1, a, 2 '1-0C4T10' EXISTS.
28 25 04612 055000 51'''' J,z,2 IRUTORE CC l OF ~OCHIO'29 I HeaCACr..OCll/AC2 . HI a IiEM a 2'673 146'1' SUi:3" 2 d, SZf.i lCHtCI(.!~G IF LCCHION EX STS
30 V'535 05441' 01 VO: STA 3,~O\l.5 IDIVIDE 30 04674 000<2' JMP !1'1,2 , ~O, 1 STEP BE YOND B3\ 04636 034'1' L.OO 3,MQ\I.l 31 HI15 151400 I'C 2.2 I YES. IN( Te ".l2 24637 125120 "OVZL 1.1 32 0.676 151133 MOVlL.0 2,2,SNCIC)-li!CK FOR c J2"33 2.640 \01100 MOv.2: MOVL e._ J3 0'677 ~00170 JMP SM,l ,STlI-L. UNDER 32" MAX,
34 ~46'1 I.HI2 sue_ 2,0,51:: J. 00700 112400 S~.2C SU~ e.2 ,DEDUCT 8UFFE~ 'O~ BIN, OR.
35 ~'6.2 142H~ SUB 2.0 J5 04101 0~~265 STA :2,CkENO , S AV~ E~O CF "EMO~Y.
H e460 12~100 Man 1.1 J6 e 4102 020247 1-00 e,L. .•.ST
J7 ra •• 115'0~ I'C 3,J,5ZR J1 0.703 112H0 SUB e,238 ~460 0~0773 J"p f'!i' [j V .2 38 0410. 020757 L.OO ~,C1701( , ,",0 \oj MANY SECTORS "lI-L.M M

39 ~. 5 46 176.41 sueo 3,3, S".p 39 e470~ 1041' ANO_ 2"',SZ~ ,ALLO"
'0 ~ '641 \76'20 MDv.31 suez :;.3 '0 04706 0~0'13 JMP S"'1,4 '''''XIMU~, 20 OCTAL
41 P'65~ ~02'~1 JMP '"OV.~ 41 .4101 ~20226 LOA IZ,C74~P,
'2 a4651 00~~~. "Ov •5' 0 '2 04110 113H0 AND S 0.2 I~OOM FO~ !7 OR I-ES5
OJ e'652 177160 "'f)v. ! : -2• .3 ~'7! I .~e2eb SH 2,S,.. .•.• pU.x SECTOR COUNT•• •• 0.112 12e'0~ SUB 1.1.~ 'S 01113 1251'0 ,",OIlGL 1.1 'GENE"AT~ • 5ECTOI{S
.6 .6 04114 1~122' MOVZR 2,2,51" I MAS"47 47 0.115 00.176 J"P .-2

48 04116 12~J00 SM. J I MOVS 1,1
.g 047 \7 ..1443~~ !TA 1,lMSJ(
50 e 412. .02'~~ JMP ,s.•••~
5 I
52
53 04121 t2'213 SM.4: L 00 I. C 17
5 • •.4122 121'~. INC 1. p
55 0.723 ~'.2h6 eTA ~ , S'" ,0; ,/"'AX SECT C~T·2~
56 V.72' ~•• 77 2 JMP S -·.3
57 V.725 ~.••• ? • 5". ~: •~8

t :~~



1~~83 •••. A IN :21~84 ,MAIN
01 01
~2 ILI-E SON SU8~allTI'E 02 ~5~05 ~24215 055-. LOA 1, C 07 IASSEHBLE ,...AHE
~3 IBYTE POINTER IS L1NCT 03 ~5~~6 12J4~~ AND 1 ,~
04 04 ~5~~7 ~24'2J LDA 1,ANAH
05 ICALL GETATH 05 ~5~1. 03e427 LOA 2,C176" 13 LETTERS YET~6 I RETURN - "'CO!- " 08 05~11 13J'~4 AND 1,2, SZ R07 , AC 1 I: "''' ME ~7 05012 ~M731 JHP G .•.• 1 /YES, IGNORE THE ~EST~8 I (C) "\ IF CR DELIMIH~ 08 .5.13 12712. ADDZL 1,10g 0g 0501. 127 I20 ADDZI. 1,1 ,5 I.EFT
I~ e4726 020510 GA.,Plt 1.00 e,FI_O 10 ~5.15 12512?- "OVZL 1,1
11 04727 1~1005 MOV 0,~,SN'" 11 05016 12300e ADD 1,0
12 0Al 30 0004\3 JHP G'. I INO "HE O~ • VET 12 e5e !7 040413 STA e,A'OM
13 0473 I .2025_ LDA o ,I.INC T 13 ~~020 010416 ISZ FIND
14 0A7 32 040502 STA e.SLNCT IREMEMBER I.INCT 14 05021 0~0722 JHP GA.l IGET MORE
15 0A7JJ 0405.2 STA e,SkCH 'SET SEARCH FLAG 15
18 ~47 34 ••• 407 JMP GA,l 18 05022 .20412 EX.11 LOA e,SI.NCT
17 17 05023 ~4~250 SH ~,I.I~CT
18 047 35 ~5"74 GATM I SH ~,GARET \! e~024 101021 xovz 0,~,SKP ICI.EAR CARRY
I~ e4n~ 1024~0 SUB e,0 B 05025 131040 E X IT I MOVO 0,~ ISEI CARRY
20 .4737 040473 STA e,A"',lM 20 05028 020405 1.0A e,ANUH
2 I 04740 040473 SH e,AoNUM 21 0~~27 ~244e3 I.OA 1,A~AM
22 04741 e40474 SH 0,!~CH 22 0503' ~02401 JHP 'GARET
23 04742 040474 STA 0, F! ND 23
24 04743 030250 G'. t: LOA a.i.n-c r 24 05031 000000 GARET: 0
25 04744 010250 ISZ L.I~CT 25 05032 000000 ANAHI 0
28 04745 151220 ~OVZR 2,2 26 05033 ~0~'00 'NUl'll 0
27 04746 021000 1.0A e , 21,2 27 ~5.H 000000 SI.NCT: 0
28 04747 024225 I.OA I, C377 28 05035 000.00 SRCH' 02g 047 50 1010.2 MOV 0,0,SZC 2g 05035 000000 FINol 0
J0 .4751 101300 MOVS 0,0 30 05037 176000 C\16K1 176000
31 04752 123400 AND 1,0 I (AC0l R • BYTE 3\ 05040 00005. C541 54
32 .4753 024218 L.DA I,C40 32 05~41 0000H C7, ,
33 04754 122415 SUB- 1,0, SNR 33
34 04755 000751 JHP (i .••• 0 'SPACE DELIMITER
35 047 58 024462 L.PA I, C 54
38 • 0757 122415 sue • t, 0, SNR
37 04780 ~0~748 JHP' GA,0 'COMMA OELI"ITER
J8 ~4761 ~24224 L.oA I,C215
H ~4762 12241~ SUB. 1,0,SN"
40 24H3 000442 JMP EXIT ICR DELlMlTER
41 .4784 0244~1 I.OA I,SRC"
.2 ~4765 12~004 MDV 1.!,SlR
4J 0.766 00~ 434 JMP EX.l 'H ARCH FLAG ON
•• 04787 03~217 L.oO 2,C6~
45 e 477~ 0H220 L.OA 3,C57
46 e 47 71 162033 AOCZ. J,~,SNC
47 24712 1120J2 ADCV. e,2,SZC
48 ~ 47 73 ~~0412 JMP ASSN I'OT •
4g 0477. ~24"5 L.DA I, C 7
5~ ~471~ 12J4.~ AND 1,0
5 I 24776 024435 LDA 1,ANUM
52 ~ 4777 127 I2~ APDZL 1,1 ,OSSEMBL.E OCTAL •53 2~".~12~12~ MOVZI. I.!
'4 05~~1 123""0 AuC 1,0
5~ .~0"2 ~4~431 STA e,ANUM
58 .~'~3 ~1~4J3 IS t F I'.D
57 ~~17~4 "~V37 J MP GA. I IGfT MORE



( i

1~'B5 I"'AI~ :~?~6 ,MAI~
,

~ 1 ~ 1 \~2 'fRI'T HE<DE~ ~2 1
~J ~J
H e 5~' 2 ~10172 'ED; 151 ••5. ,P.~ INT "EAOER O~~L'( ONCE 0' ~ 511' 1~25'1 C; 5U~CL ('I,~,S';P , (Ht:C ,,_ D A 1.1 •••0~ ~.5~'3 ~~1 H0 JMP 0,3 ,F O. UC~ eO-PLETE IE51 e~ ~5115 10252~ G; SU5lL ~,t'I Ic.E;~[pn.Tt !;ll:.•••06 05'44 05"'2 5 T l 3,I"Ik(1 08 l511 e 04a514 5H c ,r 51GC , C (C A.) .;: T A14 t ADOo;<fSS
07 ~5045 020"2 LDj l,~QET+l 'I"E I"IOC~ Of TERMINF5 01 05117 0545!1 STA ~,Gkc.T r c [ ~C) s.~l:!'IBE~ Qf SEClo
08 05~'6 n?224 LUA 2,"IUD£ " HE IYPE GF CPER4T IC, 08 e512~ ~21'~0 LOA z , 0.3 '11/0"0 FOLLO ••I"G T'E CALL
09 25' " l1J3l0 '()~P ,2 IIN PROG.U5 09 05121 ~40512 srA 2, PA T T 10t-fI~~~S HE •.•.•. T T£ j:<r.,.
1. P~"~9\ t\21\'1V'~ LUA 2.0,2 10 05122 H050~ 151 Gh'ET
11 I.~e.~l ~.04Z'4 ST4 e , t-tEO.l II 05123 020260 LD. €/\fAwST
12 ~5l52 ~~~J<2 PCRcF 12 0512' 0'0263 5T4 e',vA.QPf
13 ?5e5J "0e~22 PCRLF 13 05125 ;)2025. U.l' e ,C 1
I' .5.54 "~5321 •.E5S'GE 14 '5126 ~"020 STA 0, 1DX~
15 25ns 202P'. o<ED. 1 I 0 ,"fiJECAL DR HEK, ETC. 15 PS127 t11.i!20 n s z IeH?
Ie ~5~~e ~0e321 ".f.SS<GE Ie ~ s 13~ ~U3?~ LO' e I .SC17 v.~e ~ 7 ~~,~~21 MSG4>1 ,CYL- 17 e s 131 \~1JtI~ 1oI(J'w'S e I~'Ie e5~e~ J3:'.~i4 LOA 2,IJN!T 18 0132 10~J~~ NEG ~.~
19 ~5?61 ~25'~~ LDl 1,CVLT,2 I9 05133 34e5~1 su 2,G~Cu 05i:!e2 1254 I~ INC_ 1 ,t , S",",R 20 ~~I J4 014476 DSZ FSTGC ,GEI~"C·-'EC~ ,IRS) S\oj!TU'
21 ~5(6~ 125'~~ If.iC 1.1 21 ~~135 ~00446 JHP CC
22 05"6' 0~~~20 TYPZ! 2. e5135 008.,5 GG: J5R ,p,fl , G(NE-:.t.i. TF.: 0014
2l 0~>65 ~06321 MESSAGE 21 ~51 JT ~'222(; ST. z , ,.!0 10 .,H(lRE IN tlE.1'O~Y
2. e5~~6 006132 "'SG4!) '"ElO- 2A e514~ 010474 ISZ GWC
25 05?67 02'2~3 LD' 1,"'0 25 ~514 t ~00775 ,,!!'tP GG
26 l5r,70 ~0e32. HPZ I ae 05142 002466 JMP .GRET
27 05171 006321 MESSlr;E 2128 l5.,72 006135 ~SG4e ,SECT- 2a29 {H73 024251 LOA 1,5EC 29 05143 010411 C"ERI "fADS 2 II F Sw7·1 DON'T PRINT ER ORS
30 15H. ~06J20 TYPZ1 30 ~51" 151300 MOVS 2,2
31 l5775 ~06321 MESSAGE 31 ~51'5 151232 HOV~ 2,2,SZC
32 ?5U6 00614. ~SG'7 I.SECT- 32 ~51'6 V,00432 JHP CK'3l ?5Vl 02'252 LOA 1. SC 33 ~51" 05He2 STA 3, CKRO ,. ERROR DE TECHO34 ~51'0 ~~6J20 TVPI I H e5150 ~444ti5 STA !,BAn
3' ~ 51 e 1 ~Z6321 MESSAGE 3~ 25151 ~4e465 SH e,GOOD
J6 ~5102 005721 MSG 17 IUN IT' J6 e5152 e1046~ I5 I FSTGr.
37 ~51~3 ~24174 LOA 1, UNIT 31 ~'1~3 ~004~S J"P CKl ,00N'1 PRI'T "EADER36 ?51e. ~~e32~ TYPZ 1 H 051S. 006351 Mo.DER '~'ODi-I GOOD BAD "ORO
Jg ~51~5 ~024el JMP (SHiH. T 39 ~5155 006322 PCRL~ IETe.40 PS105 ~0"e0r "'"Ell • 40 e5156 005321 MESSAGE
41 ~5!e7 ~0511 r •-I 41 PSI" ZB5762 "SG22
'2 1.511' "05644 MSG2 ,0 ~tC'L 42 ~515~ 03~'52 CK! , La' 2,fSfGC
43 •.5111 ~05550 MSGJ II SEEK '3 e'161 116120 ADC/l 3,J
44 25112 ~0e?73 MSGl2 12 RE AD H 25162 157036 ADDZ. 2,3,5£2
'5 0511 J ~00076 KS(j3~ IJ w~IIE 45 eS1B3 002H6 J"P OC""f1 IEX IT If>J ERRORS.



!0~B7 ,rUIN 10~e8 ,MIoIIIl
~I 01
~2 ~~Ib' ~.b~22 PC·Lf 02 'OPERATOR SPECIFIED _ORDS
03 ?~Ib~ ~2402' LD' I.lOX0 23
04 .~\66 ~06J2~ TYPZI ,PRIsT 'DDRESS 0' V·~237 054413 VAR,~. STA j,'V.6REl
05 eSltS:r t24447 LOi I,GOOO ~s Vi~2 411 01~26J ISZ ;'''''?T
06 0·5170 >06317 TYPAC\ ,GOOO DAH 06 e~241 ~3'263 LOA 2,VA~?T
01 .5171 (124444 LOA 1,lh.D 01 052'2 034262 LOi :5,¥ARSP
08 05172 '06317 TVPACI ,8AO DATA ~8 05243 17UIS AOCa 3r2,St..R
0; 0g 05244 0~0'03 JMP VAR .1 ,END IN"V!
10 ~517J 02~2SO LOi e , C A 10 r5245 "21000 LOA 0,0, :<
II "517 4 ~2'02~ LOi 1.1DX. II 0524S 0024~4 J ,"'P HAREI
12 r5\15 106400 SU~ It',l 12 05241 ~30260 v art. 1 : LeA 2,YA"S!
13 0\76 ~06J20 TVPZ I ,,,,,CRD~ 13 05250 ~S0263 STA 2,VARP!
14 05 I71 00202 J"P HKRET 14 05251 000767 JMP VAR,~.l
15 15
1e 05200 0\0432 CKA: ISZ FS!GC ,COUNT ER~CRS Ie 05252 000000 YARET:
!7 ~~2~1 0~0'01 J~P ,.I 17
18 ~5202 0~1'00 JMP e.3 ,RETURN Ie
19 19
2~ ~5203 ~06430 CC' J SR 'P'TT 'C~ECK T"E OAH 20 ,~"OOM NUM~ER G~~ER.l.TOR
21 ~52~' 028020 ~OA 1,'IDX0 21
22 ~5U5 10641' SUB_ 0d,SZl~ 22 05253 054431 RAN: STA 3,. un..,;" ,GENE",H i RANOOM
23 ~~20e .0"3~ JSR C~ER 'CHECK ERROR 23 0~254 050.<7 STA 2, ,U002
2' ~52.7 ~10'25 ISZ GOC 2. 05255 ~44425 STA t,.uoet
25 e5210 a0e71 J JMP CC 25 05256 ~202'4 ~O' e,R'NDOM 'NUMBER IN AC0
2e e5211 ~10421 ISZ FSTGC ,ANY ERRORS 11 28 e5257 00"10 JSR ,U050
27 05212 00eH2 JMP ,+2 27 eS260 ~l442e ~o.a , ,U02111

28 15113 000413 JMP CCI INO, UIT 28 05261 le~~e0 '00 3,0
zg "52 I' M2.71 RUOS e .IF swl:q OONIT PR!NT ER OR5 2g 05262 0H244 !TA 0,RANQOM ,STORE NEW V'~UE.
H 052 I5 10Ile0 MOVS ~,~ 30 05263 111100 MOVL ~,2
31 ~~21~ 101202 M:JVW Z,0,SZC 31 0528' 030' !7 LO. s . .UD~2
32 0~217 002'11 JMP fGRET 32 05285 024'15 LDA I, .UC01
33 ~5220 0,06322 PCRLF rYE S, PRIN! THE 33 05.86 ~02416 JMP ',UD~J
J4 05221 024411 LOA I,FS!t;C ,TOTAL • OF ER~ORS H
35 ~5222 ~Z6320 TYPZ 1 35 0~261 02"2~ ,U050: ~O. 1,.uD21 ,R.NDOM CONTI"UEO
3e ~5223 ~06321 MESSAGE 3e 05270 04"15 STA 1,,UDI ~
J1 ~522' 00el66 "5G56 '''ERRORS'' 37 e5271 105120 MOVZL 0, I
38 05225 002'03 JHP ,.HEr J8 05212 125120 ~OVZL 1,1
3P 3g 05273 ~14.12 DSZ ,UD10
40 25226 010'02 CC II IH GHE I 'J\lO~MAI.. REIURN . 2 40 r527 4 00~71e JHP ,.2
41 e5227 002401 J"P .GRET 41 0~275 10102~ 'DO 0.1
~2 42 05276 12512e MOnL 1,1
43 052J~ ~0~~e0 GHE T: 0 43 e5211 125120 MOVlL 1,1
.4 0~231 0••0~~ CKRE T: 0 •• ~53M 1230r·~ AOD 1,0
45 ~5232 .000~0 F5TGC : 0 45 05J~1 ~'14~. JMP e , )
46 e5233 ~0~H0 P'TT : • 48 ~5J.2 ?~~000 ,VO.I' ~
41 P~2J4 ~0.~P. G-C, • '7 05H3 10 •• ~0 ,UD"2: ~
4e 0~235 e0~ ••0 B'O: 0 48 0530. 0~00~~ ,UOYl31 •
H ~52Jb ~1ll~~pi0 GUOO. 0 49 e~J.5 00~000 ,UD1.: 0

5. ~5J~6 ell.)1 ,U02P: )30l1
51 05)~1 .~'010 ,U021 : 1;;'



( \

I~~8 9 ./,U IN
10~9" ••• '1""01 eINA~Y TO OECIMAL ASC II CONVERT 3102 (ONH'<TS A DOUBLE P~ECISIO'. Two'S COMPLEMENT UMbE" 0~ >'53" 021'01 LDA 2,1 , 3 , RESTO"t P(SITIVE ".lL u E~J Tu 4N nUl OECIMAL CHA.ACTE. STQ"C 03 ~5JH l1H22 ADO 1 ~,2,SZC04
SA e5347 12'400 INC 1.10' I'PUT: 0 I" A.C 1, A( 2 (HIC". LOW) 0' 0535. 021400 LOA e , e , J05 0~ ~5351 1~70~e AOO 2,107 OUTPUT: ASC II CHARACTER S T"" I Nu, HRMINH 0 BY A 07 0'352 P"~0 I NC 3.J , BUMP AD TO ~EXT TABLE [NTRY08 .ULL WORD, U 05353 1754e0 INC J, J3; CHARACTERS PASSEO RIG"T ADJUSTED 0; 0535. l'I5 ••• !l STA 3 ••F0 121m BIT e .-. IN AC0 TC TYPING 10 e53" 020403 LOA e ,.FOll eET DICITII ROUTINE II 05356 0H2P LOA 3.C6012 12 05357 116414 SUB- l,J,SIfr(13 STRING OF FORM: 13 e536~ 01~4~1 15Z DIG ITl' NN,"N",NNN (>'ULL) 14 05361 ~00135 JHP ,FCP9 , PUT IT OUT15 1515 CALLING S[GUEN(E Ie 05362 ~06321 ,FOP71 J SN II"ESSP JSR ,OBO 17 05H3 005174 MSG23 r"TAH"IB RETURN ISI; I9 05364 002402 JMP ',F003 , RETURN

H OESTROYEO I AC 1, AC 2, .lCJ, CARRY 2m21 UNCH"litC: AC 0 21 05Je~ 000000 ,FO_0: !AVE AD?,22 22 05He 000000 ,F0031 SAVE RETURN23 "'5310 05 •• 56 ,OBOI SH 3, ,f003 SAVE RETURN 23 05367 000V.00 DIG IT I2' 05311 0H454 STA Z. ,F000 SAVE AC0 242' 05112 020502 LOA 0,.F030 POINT TO MIG" OROER PO ER IN 25 05370 035632 ,F0051 3~6J2 10··92e 'l'A6LE 28 05311 145000 14500027 05313 040506 STA 0 ••FD 12 21 05372 0021e5 2H5 U~··828 05 Jl4 17640_ SuB 3.3 28 05373 le0'00 le0'0~2; r5315 ~5"52 STA 3.0IIiI1 2G 0531. 000230 230 10.·730 0316 044500 ,FOgg: STA 1,,~D1Z , SAVE ABS{'UMBER) 30 r5375 113200 1132e03 I 05311 050500 STA 2, ,FOle.l 31 0531e neap 17 10.•·632 05320 03'''7 LOA J. 0 IG IT 32 05377 041100 4110033 05321 17500. MOV J,3.SZ~ 3J ~5'00 000001 I 10 •• 5H 05322 t0b502 JSR 'BOTY? PUT OUT SIGN OR DIGIT 34 05401 103240 1032'035 05323 024413 LOA t, .fDH' RESTORE AeS(NUMBER) 35 000012 ,wOx 10J5 0532. 030.73 LOA 2, .r oi a-: Je 05402 000000 0 10.·437 e5325 020., e LOA m, IF 022 GET OCTAL 57 37 05403 023'20 ·100~Z3! e5325 0'0"2 STA 0, ,FOll COUNT IT UP IN STORAGE 38 0~404 000000 0 10.·3H 0~327 034412 LOA 3. ,F D 12 CURRE~T POI'lER TO pell ~ OF Jg 0~'05 001150 1~00'0 10 TABLE 4~ ~~.~e000~00 0 10*·241 41 0,.07 00014' 10042 42 e541~ 00~000 0 10·"143 e533~ 021 .e I ,F0981 LOA e , 1 , 3 LOll OROE" IIORD 43 25411 000212 10•• e~331 101~J5 "OVZR4 ~,Q!,SNR 44 e~412 0000~0 0 10··e4~ e53J2 0104J~ ISZ 01 G IT ., 0~413 0~00~1 I46 05333 10100 s MDV 0,0,S~Fo/ TE ST FOR E NO OF TABLE 46 05'14 00~310 .F030: ,FO"'~ POI_TER TO CONVERSIO' TABLEAT 0533. 00 •.,25 JHP ,F 0 97 DONE " e s a i s 00~~"0 0 E NO OF TABLt INO I(AT ION48 05J35 112. 20 SUBZ 2\,2 48 000el~ ,HOX49 0~336 021'~0 LOA e. 0,3 , "11iH ORDER -ORO 49~0 05331 1010'3 MOV e.0.S~C 5O •.5416 0000a2 •F 0 10: ,8ll( SAvE (uiorIoIENT DOuBLE .0 0~I 05340 105041 Aoce; ~ d, SI(P 51 0.5420 ~000~0 •~0 11: 0 COU~T UP C IG IT .ORO52 05341 IM440 sueD 0, I 52 05421 0000~0 ,FD121 0 POINTER TG PO.ER OF TE ENTRY53 "5342 011'.56 IS Z •FOil COUNT UP DIGIT ~354 0534J 12~~13 ""0 ••.•• 1,1,SNC TEST FOR cp 5' 05422 0~0053 ,F02~ : " . , ASCII "."s s 053" 000?~4 JMP .r os s 'EEP SUBTRACTING 55 05423 n0~51 • Fon: 51 , AS(11 " 0" -I55 56 l5424 n'22. HOTyPI TYPE ,PUT CHARACTER ADDRESS.



IP'91 .MAIN 10~92 .'H.IN
01 ~I
02 ISAVE ACe:, 1 , 2 02
03 ~~'2~ ,."2' 0 SOCI SU 0,SAV0 03
0' 05'2~ ~442'1 no I,SAVI e.
05 05'27 ~5"2'2 SU 2,SAV2 05
06 054H 0"1400 JMP 2,3 06
~7 01
08 ,RESTO~E AC0,1,2 08
0g ~501 0202'0 STH. ~OO 0,SAv0 09
10 05432 ~242'1 ~D' I,SAYI 10
11 .54 J J ~J02'2 ~D' 2,SAY2 II
12 e50. ~01.e" J"P 0,3 12 05435 05.51' INP,
13 13 0506 023400

I' 05.H 0'0511
15 05 ••• 0.0512
Ie ~5"1 060210
!1 05,'2 020512
\! 05443 0'0510
Ig 0544. 063510 TTWAn,
20 05445 000111
21 05.46 06.610
22 05447 020225
23 e5450 105'15
2A 05.51 ~n"2
25 0,.52 020503
25 05453 106'1'
21 05.5. ~00'03
2a 0"55 006322
29 0'456 00e76e
30 05457 055111
3\ 05.60 030'72
32 05.51 010471
33 05'62 0J42H
34 05453 13e'05
35 .546. 000'55

• :r "~!i 020.71
·,~e 151223 INP,0'

33 i-5J61 107401
Jg 05470 107701
'0 e5471 000403
.\ 05.72 021000
42 05.73 \01000
•3 0547 • 0'5000
u 0,,15 010.56
.5 05416 000'~2
.S 0"11 ~00'3'
47 05500 1"001
48 0'501 00e743
.g 055~2 010 ••,'0 0~503 006322 I~P,11
'I 0050. 022'"
'2 0'505 ••0250
'3 05506 010443,. 05'~7 063511
55 05510 ~~0771
'6 05511 060211

" 25512 002'31

'TE~ET'PE INPUT ROUTINE, NC, INTERRUPT
I
ICAL~ INPUT
, ODOR OF BYTE POI~TER, He TURN - CR O'"Y
, ReTURN - 'ORMA~
II'PuT IS STOwED "-L I- 7 BIT ASCII
IINPuT IS TERMINATED 8Y CR, (215) IS
,STOREO, ~I~E FEED ECHOS CR_~F
'NO DOTA STORED, INPuT CONTINUES,

STA 3,I'PRET
LDA 0,'I2!,J
STA e,e'SE
!TA e,BPTH
NIOC TT!
LOA e,~115,
STA 0,CHCNT
"PO' ITI
JMP ,-I
OIAC I,TlI
~OA 0,C377
sue_ 0d,5NR
JMP RUB
~DO 0,C12
sua. 0,1 ,SZR
JI'IP •• 3
PCR~'
J"P TT.AIT
OOOS I,TTO
~DA 2,8PTR
lSZ BPTR
~oA 3,C215
sue 1,3,SNR
JMP CRCoD
~oA 0,C177
MOVZR 2,2,SNC
•• 0 e,I,5KP
ANoS ed,HP
JMP •• ;,
LOA e,0,2
AOO 0,\
STA 1,0,2
ISZ CMCNT
JHP •• 2
J"P OVF~
MOV 3,3,SlR
JMP ThAIT
ISZ INPRET
PCR~F
LOO !,8ASE
STA e,U~CT
ISZ I~PRET
S.PBZ TTO
J"P ,-I
NIOC TTO
JMP _I'~RET

,GET BYTE POINTER

,.AIT FOR I,PUT

'READ INPUT CHAR

,RU8 OUT

IllNE HED TYPED

,fCHO C.'R

ICR CODE

'CR TYPED
17 BIT MASK

,STORE INTO RM

ISTORE 8YT[

"C3'0 IF CR TYPED

I.AIT FOR ECHO TO
,FINISM
,CLEAR INIE ""uPT



(

10~!i3 ,flU IN 1009' ."'AIN
~I 01 '01 S< Co""",u .•o TaLE
~2 ~~5\3 ~2~441 ~uB. LO. e, ~ 11::5. ~2
03 ~551' ~2H37 LO' I,CHeNr 03 ~5557 0442'1 OCT: 0442'1 ,~E.n
0' ~5515 \22A25 sua 1,0,S ....w 0' ~5560 057111 057111 ,.RITE
05 ~5516 J~3726 J"P rrHn '~OTHING TO ~UB 05 05561 0.62.5 0'b2.5 ,SEE"
06 05517 01Hn DSl BPT~ 06 e5562 ~"20 0"2'3 '~ECALIBRAlE
07 05520 el44J3 OSl CHeNT 07 05563 030757 0an7 'LOOP
06 25521 ~3~'JI LO' 2.BPTR U 0556' 01025. 01025' 'DELAY
0g ~5522 151220 MonR 2.2 0g 05565 ~00~00 0
I~ 05523 0210~~ LO' 0,0,2 ,GET BYTE 10
II 05524 101003 "'Ov 0,0,SNC II ,DISPATCHES
12 05525 000'05 JMP RUBI 12
13 05526 02'225 LO' I,CJ77 \J 05566 002123 OCT.\. RE
I' 05527 107400 AND 0, I ,SAVE RM D'LY I' ~5567 '02737 WT
15 05530 045000 STA 1,0,2 15 05570 002752 SK
16 25531 \01300 MDVS 0,~ ,ECHO LM (RUBBED OUT) 16 0557\ 002771 RCL
17 05532 0611 \I RUB \l 00.5 0, no 'ECHO RUBBEO CHAR 17 05572 003002 LUP
16 05533 "02111 J~P nW'!T II 25~73 ~~3~01 OLAY
Ig Ig
20 e~53' 0e6~22 OVFL' PCALF ,LINE OVERFLOW 20 'DATA TA8LE
21 0~535 006321 ~ESSAGE 21
22 e5535 005752 MSG21 "INPUT OVERFLOW" 22 0557, 01.632 ONT: 14632 ,nOHING ZERO
23 "531 01"13 OSl BPTA ,8ACKUP BYTE POINTER 23 0551~ 014611 1.617 ,FLOATING O'E
2. 2"40 014413 OSl C"CNT 2. 05575 0••056 ,44Z56 'R'NOO~
2' 0~5'1 000703 JMP TT w AIT 2' 05577 002617 261 r "L~ I'S
25 28 0'600 002632 2632 "LL ZEROS
27 05"2 020'06 CRCOO' ~OA 0.B.SE 27 25601 0'006' .005. 1110110 PAT
2a e~54J 112'\5 sue- 0,2,SNR 28 0~502 ~00000 0
a 05~" 200737 JMP INP.l ,YES 2g
30 05H5 02022' LO' 0,C377 30 'DISPATCHES
31 055'5 175'00 SUB s,3 31
Ja 05547 000717 JMP I!l.iF.0 32 05503 0056a D~T.I' 'LZ
3J 3J 0560' 005620 ,~I
H 0~550 0~000~ eASE. 0 H 0560~ 005253 R,N
35 05551 200~00 INPRET: 0 3' 0'605 00'612 ONES
3S 05552 000000 BPTR. 0 35 05607 00'611 ZEROS
J7 05553 r.000U CHCNT: ~ J7 0'510 005615 PHI
3S 0~55' 17761' "115. : -115.
3g 05555 0~0012 C 12' 12
'0 05555 000177 C \77: 177



10~95 .M .•.IN :~"'96 .MAIN
01 01
02 0)611 \02'~ I ZEROS: SUB 0,0,SKP 02 'ENUI'~ 5TATU5
13 ~5612 I~U00 O~fS' ADC 0,0 03 05635 017305 MSGII •THE IE~OI'G STATuSl
0' 05613 0014~0 JMP e,3 0. 14450.
05 05 043516
M e561' 155555 155555 06 05164~
07 ~5615 e20777 PA TlI ~DA 0, .-1 07 ~40724
U ?5616 ~~1'0~ JMP 0,3 08 05272'eg 09 00~123
10 056 !7 d0~00~ 0 10 ,HEC'~
II .5620 020777 F~ II ~OA ",. -1 II 05&44 1,2722 MSG21 ,THE !wEC'L
12 05621 1012<~ MOVZR 0,0,SNR 12 0'0703
13 05622 I~ \240 MOVO~ 0,0 13 00.,\,
I' 05623 0'077. STA 0,FL\-1 14 000000
15 0562' 001'00 JMP e,3 15 , 3E E.K
Ie 16 05650 H2523 MSCi31 ,UTE lSEE~
17 05625 000000 ~ 17 ~4"05
Ie "-5626 020777 F~ZI ~DA 0 ••-1 16 ~00011
I9 05627 1012.3 MOVOR 0,0,S-C U ,INTERRUPT FROM DEVICE
U 05630 102220 AOCZR 0,0 20 25653 0'73\1 MSG91 ,TXTE II_TERRUPT ~ROM DEVICE
a I 05631 0,27 r « STA 0,f~Z·1 21 1.272.
22 ~5632 001'00 JM? e,3 72 151322
23 23 053125
2' e5~lJ 020362 Cl~ADOI ~OA e,CY~NX 24 12032'
25 B5~3' UI.00 JMP e,3 25 1513ee
26 26 0'e717

27 0.22.0
2S 053305
2Q 1'1711
30 U0305
31 000000
32 ,otS~
3J 056e7 1••50, MSGI31 ,THE 10IS~
34 0.5523
35 004411
36 000011
37 ,SEEK ERRORS
3! 05en 1.11523 M5GI41 ,THE ISEEK ERROR!
3Q 0.5705
'0 1,26'0
'1 151322
'2 151317
'3 03.523
•• ~00011
'5 ,TOTAl SEE~S
.e 05702 1.772, MSGI5: ,BTE ITOTA~ SEEKS
47 0'072'
,8 1203\ •
.0 1.2523
50 ~'5705
51 ~0'523
52 000011
53 , NO READY UNITS
5. 05711 1.7516 MSGI61 ,nTE 1-0 READY UNITSI
55 1~12'0
56 040705
57 .5'5~'
58 .526'0
59 144~16
60 05172'

,..-.
~



( \

'~!l7 I"''' IN 0~9a ••..•IN
~I ,~~p~~ 01 'PP~II~2 IU~lll e2 '""G~DS RtAO
03 05'21 _47125 MSGI7: ,TnE IlIN!1: 03 H005 147'2' "SG<~: ,TXTE I-OROS ReAr;
~4 152311 04 ~42J22
0S 12>H2 ~s 12el23~~ ~~t,~e~ ~6 142'22
A' 100rAl A' "21~1
0! ~5'25 "4~504 MSGI8: ,UTE OOH: I 06 "244110; e"'24 M _0~~00
I~ 12·.'2 10 /c.,l:C< won" E~WO"S
II 00"~0~ II 06014 ~04J03 MSG2': •UTE ICHECK ,,0""0 ERROR~
12 ICOMMHO STRING: 12 IOP05
IJ 05731 1"'03 MSGI9: ,THE :COMM.l.NO STRING 1 13 12011314 ~46S1S I' 14772'
15 0"1r.1 IS 042322
Ie 12r.IA4 18 142640I7 152123 \l 151322
IS 144'22 IS 151317
19 043SI~ 19 ~0'S2320 lue12 20 000000
21 2:20~0171~ 21 IPER> CHECK WORO E••OMS
22 116 'U"·~E.S MAX. 22 e6~26 142520 MSG281 ,THE leERM CHECK ~ORO ERRORS
23 05142 033261 MSG201 ,UTE £ 1 b NUM~ERS "'4)(.1 23 046'22
24 ~4'2C0 24 141640
25 046525 2S 142510
2e 1425~2 26 04"03
2' 251722 21 153640
25 046b40 28 151317
29 150UI 29 120104
H 002056 30 151305
31 IINPUT OVERfI.O_ 31 147122
32 ~~'~2 0" 31\ ~SG211 ,TXTE IINPUT OVERFlOW I 32 051722
33 052520 33 000"11
H 120324 3' 1000RtSS ERROR
35 0~331' 3~ ~e~'2 ~'2101 ~SG291 •TXTE 1000RESS ERROR
H 151305 3e 15110 •
37 \46306 31 0517~5
38 153117 38 120123
J9 00~000 39 151305
'0 IAOOR GOOD aoo _OR a 40 1.7122
'1 e~'62 .02101 "SG22' ,TXTf l.t.DOIo/ GOOO B40 wOROI 41 004122
'2 151100 '2 ~"".II
OJ 043411 43 /PER" AOORESS ERROR•• \471 !7 •• e6052 142~20 MSG301 •THE IPEHM ADDRESS EHHOR
'5 0e05~. .5 ~'6'22.e 04.5e2 '6 "OM4~., .e00' ., ~'21'4.e 1'712' '8 1'2'22
'9 '.02322 '9 ~51~23
50 "e"~H 50 1026'~
~I I TAB 51 \513~2
~2 05714 000?11 "Sr.2J: ,TXTE I I ~2 151317
~3 IWOROS ·.ITTE" ~3 000~11
5' 0'77 5 10"2' "SG25' ,TXTE I_OROS w",:,.TEN 5' 'DOT 0 ERRORS
~5 0'2322 55 ~6e64 "'0~P'MSGJ 1: ,TXTE lUAT" E~RlII1S
56 120123 ~6 H0724
" 151Jl1 57 1026"
58 152 J 1\ 58 151322
59 1'2720 59 1s\J \'
6. 000516 60 00452,1



~'99 ,MAIN ~le0 .MA!N
~ 1 ~0~~11 01 1 " Di,.,C"
02 IRtAD 02 e61~2 ~420A2 MSG5~: ,TXTE ~"Dae"!
~l 06073 142722 MSG32: ,TXTE : RE AD 0l 141717
0' ? 421A 1 0' ?-l3e?s42
0~ ~~~v.11 0~ ,1100811

06 ,.'i1TE A! 0el~~ ~'20'2 MSG54 : ,TXTE t uros" 1
07 06~70 1~ll27 MSG33: • TX T E I_R\TE 07 .4\3\7
06 152311 08 V.2A~'2
09 ~~410~ 09 ILCAC Ei(ROk
10 ~~~0~0 10 2616~ 1462'0 MSG5~: ,TXTE. , ~OAD EJ{RO~!
II ,ME"'C""'f' TOO SMALL II ~4"'17
12 ~61~2 142515 MSG39: ,HTE IME."OI<YTOO SMALL FOR 1 12 12'1~'
13 I" 51~ 13 151l0~
I' ~~4122 I' 147722
15 15<2'0 15 ~00322
I~ 107717 16 ItR"D"5
\7 ~5164~ 17 06106 1sIl05 MSG~6: ,THE lERRDR51
1e 04~51~ 16 1.7722
19 1.631' 19 0~1722
a 143240 20 0000~0
21 I~13\1 21 'ENDING "tM ADO" ERRO"
22 ~0M40 22 06172 04730~ "SG~71 ,HTE lENDING MfM AOOR ERRORI
23 ISECTORS 23 14'~04
H 06 II~ \'2523 MSG40: ,TXTE ISECTORS! 2' a'3~16
2~ 152303 2~ 0'66,0
26 15\3\1 26 0.e10~
27 ~~0123 27 ~4~6'0
28 ,PASS 28 ~4210'
2; HI21 ~H~2~ MSG41 I ,TXTE !PA 5S: 29 120322
30 ~~1~23 30 1~1J0'
31 0~0~~0 31 1.7722
32 I -1- 32 002322
33 ~612' ~266.e MSG.3: ,THE I -1-1 33 'TIMEOUT
34 026477 3' 0e205 144'2. M5G~gl , UTE ITI"EOUTI
35 0M,0Z~ 35 1'251~
J5 ICY~- 36 052'17
J7 ~612' 0~"03 MSG,c4; ,THE ICYl.-1 37 00~32'
38 ~26'1' 38 IPER, DHA ERRORS
39 eM~~~ H 08211 1'2~20 MSGOII ,THE IPERM OA14 E"RORS
'0 ,HtAO- .e 0.6122
'1 ~51H 1'2~10 "SG4~: ,THE IHEAO-I '1 ~'22'~
'2 0'2101 '2 1~2101
'3 00~P'~~ 4J 12~121
•• ,SUT- •• I~\l0~., e61J~ 1'2523 MSG461 ,TnE ISECT-I '5 1'7722
.6 1~23~3 .6 051122., 00~055 J7 000011
'8 ,oSECT- a IMISC [WRGRS
.g HI'e ~~15'J MSG47' ,THE I_SECT_I .; M222 144515 MSG621 .T~TE P1JSC ("HiGRS
50 1'1735 ~0 1'1~23
s I "2672' Sl 1'<6'0
'2 (,"'~~~0 ~2 ISI322
~3 ,GOOD '3 15\l17~.e51" 14r~3' "SG~I : ,THE IGOOD ! 5' 00.523
55 {"<ll' ~~ ~~0~11
56 e,~??'0 se /TR' AGAl~

" IBAll ~7 e623! 15132' "Sr.53: .TXTE !TR' AGAIN;
58 ~e! 47 ?'''~?2 MSG521 ,TXH IBAO ~8 1'"131
5. 121; t~" 59 ~4J~~ I~. .~{,0~?21 6' iA4~('1



( (

01PI .I·UIN 01P2 .""1"'"
U ~0~116 01 'TYPE. l"t "'U"'BE jo( Of 015- SlihF 'CtS02 'C~tC. _ORO ERROR 02 0632A ~~A72A M5G691 ,IX TE :!Yet TNt ~l!"'!H:.~ nf CIS' SURFACES03 ~62H ~A4303 MSG6AI ,TX1f IlHECK _ORO ERRORI 03 142~2~
0A I4I7~5 0A I~;;24~05 120113 05 IA25100~ IAH27 06 34124007 0A2322 'P ·~46~2506 IA2640 06 I'2se209 1~IJ22 09 12rJ22
U 151317 10 1<3317II 00~0~A II 04224012 ,CHH' _ORD & D'T& ERROR 12 A5PII13 06217 ~4003 MSG65: •THE 1CHECK .ORO/D.TA ERRORS 13 12011314 141705 14 05252~15 12011 J 15 1'332216 107727 16 14150117 042322 17 05170516 042257 16 ~002A019 152111 19 ,TESTI'G UNIT
H 12~ 101 20 e63A5 IA272A MSG7e: .TXTE j 1E5T1Nl; UNIT
21 151305 21 15212322 147122 22 0Anll
23 051722 2J 120107
H 00e011 ZA 04112525 ,PE .M, CHK >D/CH. ERRS 25 15231126 H263 1~2520 MSG66: •THE IPERM C"K .0/D&T' ERRS 26 12024027 0A6722 27 00000026 1'16A0 26 e&355 IA2523 MSG7I I •THE ISEEK ERROR P4TH Bn"HN29 045~10 29 045705
30 153640 30 1'26'03I 127~e4 31 15132232 0'0~~4 32 151317J3 ~40124 J3 05024034 1'2640 34 1521~135 151322 35 12~ 11~
J6 004~23 36 1'25~2J7 ~e000~ 37 153124
J6 rENDING 015. ADOR E~~O~ Je 142705Jg e62H ~41H5 "SG671 ,TXTE !E'OING DISK ACU~ ERRO~I 39 12~11640 1445~4 A0 1202A~41 ~43~1~ 41 0~~24~
42 042240 42 06373 1'2523 "SG721 ,TXTE [SEEK/RECAL TI"EOUTS
A3 .51711 43 .A57~5
AA 120113 A4 151257
A~ .42101 AS 14pe5
A6 1511~4 46 1461>1
47 IA26A~ H 1~224~
A8 151322 Ae 045711
A9 1513P A9 14n~5
50 0"000~ 50 152125
51 ,1"TERCH'"GE DISK 51 >.,,23
52 HJI3 041311 "SG681 .TX1£: Il"TlQC~"GE OISKI 52 00~00053 1'272' ~J ~6406 IAV22 "SG73: ,HTE I~EAD/·.ITE II"EUuTS54 14P22 5A 0'21rl
55 ~4"~1~ 55 153h51,~ ~AJ5Ib 56 1••722
5/ 12_3e5 57 1'2724
~8 1"5~4 S~ 1522A~
5Q ~45523 59 ~46711
~1 i'7\~~~~ ~0 1417.'5

\



~1'3 .1'\A IN

01 15<125
~2 J~'523
~3 ::q~V'~'1~
0' V~'21 1513 ~5
05 1.7722
0e 12"~22
~7 1521~J
~8 152111
09 io'I~!~25
10 ~4}1"'4~

11 1523~6
12 1~1~'~
13 153b'~
14 144722
15 1'272'
1e lJ65'~
17 e~~~ 11
18 "5437 1'25~4
1P 14452e
2e 1'2703
21 1'lb'~
22 ~'2J17
23 lJ67B5
2' (H:'.?"~0
25 ~b44e .~5215
26 147515
27 ~"125
28 12.32.
2P 1'1523
3e 0'~722
31 1'\12.
32 12~ 110
33 ~'052~
3< ••5703
35 ~51'50
36 126251
37 1'2523
J! 12032'
Jg 15112"
'0 ~'J717
'1 ~'O22
'2 12"115
'3 153523.4 152311
'5 .4'3~3
'6 ~517?~., P".o74 ""5215
.8 ~'4324
A9 '4lH5
50 '5n4~
51 1'2722
52 ~51523
53 1'16'0
5. ~473\1
55 1·.72'
5~ .52~lb
57 lUJv,5
58 1'2~13
50 1>053 1
5~ ,~~ 1;'. .7' 12

0I1~4 .MAIN
01 r6512 15112~ MSG01: ,T'TE (P"tSt. OEvIC! COD.
02 .,517.5
0J ~.d13?>5

0' 12A32'
05 1.25".
06 1"526
07 1'2703
08 1'1540
H ~'23 17
10 lUJv5
II 12~2'0
12 12e2'.
I 3 i\~"2~0
I' 05527 ~5'72' MSGD2: ,T'TE (TYPE DEvICE CODE "e" OR JUST CR F PRESENT
15 l4252~
15 ~'22'0
17 ~533~5
18 l'll! 1
19 12e3~5
20 147703
21 142~04
22 153040
23 1415"
2' 120322
25 151317
26 1'~2'0
27 051525
28 12032'
2P 151303
30 1"6'~
31 120306
32 151120
33 051705
3' 0473'5
35 e6554 l~e724 <15'<12>CODE IS 0', (
36 1'1412
37 042317
J8 12005
3P 051711
40 l"e4~
41 ~27! 13
42 "l~240
43 e556. 142~04 MSGDJ: ,TXTE (DEviCE COCE 'ET TO
44 1.4526
45 l.n~3
'6 I'II>'~
47 042317
48 120315
.Q 1';::~23
50 121324
51 14772'
52 ~e~.! 1
53 eO~70 1'2722 MSGO': ,T'TE ("ESTART PROGRAM A~TE" .'LT, (
54 152123
55 15110 t
55 12~324
57 151120
5~ "'3717
59?4U22
~~ 12" t !5

MSG7'l .TXTE !OEVICE CODE_!

MSG781 ,TXTE 1<15><12>MDUNT SC~ATCM PACK(SJ,SET PROG~AM S.ITeME



(

~1"5
~I
~2
03
04
05
06
V

,MAl""
143 I?I
1427;;4
120322
0'0~1~
15231'
120~56
~~0Me

I ~ 1" 15 ,M Al ~
~I
02
~3
~4
05
06
07
08 ~le21
0; 01~22
10
II
12
13
I'
15Ie
IT
18
19
20
21
22
23
H
25
25
27
28 07045
29
H
31
32
33
34
35
38
37
38
30
4~ 070~~
'1
42
'3
44
'5
H
47
4!
49
50
51
52
53
5'
55

'661~ ~1?~12 UBUF':
~6107 ee.?12 CBUF':
e7!01 e~I?20 ••~:

liHH~~:i"~

~'7503
~54520
"'522
e"leT
e2012'
~'1'5~
~20151
04350'
026103
030440
0H471
026061
011001
~3H5'
126063
03ae7
03345'
026H5
033067
0461 ~I
020114
e••522
"44107
05152.
051040
051505
e 5111 5
242526
_2710.
00~~>0

07066
07067
1l-7 '?!., '1:

07071
0702
07.73
~"14
07an

0.550.
121120
1'2722
1 •• 71'
03~24~
~00?71
000001
~0027~
~~al~1
~7~7~7
U37>7
~7~7~7
?t7~7P7
1~<~33

.BI.-"; ~8.
18~j( 58,
• B~K. 16.

All RIGHTS RESERVED,I

DIRTI ,TXTE

~~~~el
P"OGB
0"~'~1
7~7r7
707~7
7~7n
7>7.7
1~0.33
,tll.[)

IDKP RELI ~91



I
I

"P7 • "". A I N "1~8 • ~.1Ap\~

01 ~~ I" I ~4/47 361 \? 35/27 37/~ 1 .J7!re 37!~9 37/12 CDS. 0"'~1276 14/35 2 p; I ~,~

37/15 ;\71\ 8 CFLG """275 14/34 .J8/5b 39/11 4~/A8 A 1/ ~ B 42/3~
OOOtR ~~Vl2e 12/1 , 28/31 58/12 CHOR ~34161 ~8/3H 68/41 69/31 7 ~ / ';' 1 7?127 72/25
HC'T ~~r270 1.:l/2<:J 561 \4 5811 ~ 611\ 4 C"ARI ~~4171 7~/eY
ALL ~~1377 151 ~ 3 29/~6 CHA,3 0~ 4176 7~1I1 7VI4 7~/19
ALL"E l2l~h"'.H1,7 14/44 25/18 25/3 9 29/06 291'9 29/22 29123 CHC'T ~."553 nilS 92/4' 93/r.J 93/.7 93/24 93/37
ALL,I 0~ 14~I 29/0" 29/21 CHECK ~~6330 161\ 5 61/45
&.NA~ <l~5J32 83/2~ 8A1r4 84/ 12 84/21 84/25 CHOR Z 0"4216 7r/16 7e1U 70/32 71/16 71/19
A~U~ .r5_3J 83/21 83/51 83/55 84/2r 84/26 CHRET 004215 7et01 70/10 ,"/21 70/31
ASS' :;'l>5.H~~ 83/48 84/~2 CIC"S ~""b4. 20/03 U/15
SAn 0~5235 86/34 871.7 87/48 CKI •• 5160 86/37 88/42
8ASE .l555~ 92/14 9:/151 93/27 93/34 CK4 005200 86/32 87/16
80ne 0e5424 89/34 9et55 CKoR 00,5143 85/29 87/23
8EGIN ~e~5r~ II!J~ 14/37 17 I~ 7 CKRET ~~5231 86/33 86/45 87114 87/44
BIGSK 0~2424 43/22 45/41 48/~9 48/12 CKS- 006352 16i3~ 27/06 33/48 34/ Ll 34/22 34/34 38/38
BPTR 0~5"52 92/15 92131 92/32 93/~6 93/~8 93/23 93/36 38150 39/~9 40!?7 40/43 41/08 46/12 47/30
BUfF 000264 \4i2~ 25/5~ 32/14 34/54 52/10 52/26 53/16 53/25
C 0' 5114 15/17 86/~4 ClRB 00115 \ 15/19 25/49
C 10 ~0ea5 13/05 231 \3 56/41 61/38 C~RR8 006332 15/20 61/21
C1P0 e~ePH 1lII3 38/12 3g/30 CMllST 002514 \5/37 19/43 46/39 49110 51/39 52/14
C10~0 000047 12102 22/07 55/13 64/09 CMD.2 002827 49/19 H/34 50/06 50/17 50/22 5111 e
C IP2 000364 15/45 43/19 43/27 CMD,3 002651 50/14 51/02
CI0K 0~~~34 13/1Y CMD,4 002657 51/08 51/17
CI2 005555 92/25 93/39 CMD,5 002874 51/07 51/13 51/22
e i 400 003060 54/15 54/39 CMO,D ~00255 14/26 82/35
CI7 000213 13/06 22/22 26/12 6U24 82/53 CNIOC 000246 14/11 23/16
C17p. 004563 821 !7 82/38 COM. 000600 19/07 19/11
C 174H ~03342 58/48 56/53 CRALL 001755 21147 35/07 35/13 35/15 36/10 36/22
C 176K 005"37 84/05 84i3~ CRCDO 005042 92/35 93/27
C 171 00555e 9213b 93/40 CRLF 0042~6 15/11 7e123
C2 00~~23 13/02 e 1111 CS5P 000257 14/2~ 51/36 53/34
C20 ~01636 32/46 33/39 CSC 000271 \4136 38/59 40/51 42111 42/22 42/~2 57/03
C2~~ 0~~~51 12104 H/27 62/03
C200~ 0~~361 15/48 C!ER 0027U 51/45 51/48 52/~5 52119 53/~5 5~/10 53/43
C203, 0~"222 13/13 32/16 33/30 34/45 38/44 4e/~1 43/12 53/47

44/11 45/05 C5IF 0~0P3 12/25 25/05 48/38 49/11 49/31
C212 000223 13/14 82124 CSP 000227 1~/20 61/35
C215 0~?224 13/15 83/38 92/33 CSPI 000230 1~/21 54/33 55/31
C3 00?212 13/03 5e/10 CSP2 000037 2~/02 20/13 2e /23 20/31
C33 00?214 13/07 20/3~ CSP3 000232 13/23 56/38
07 000215 13/08 84/02 C_CNT 00"271 14/30 50/15 58/36 59/03 01/15
C377 000225 13/16 33/22 36/09 83128 92/22 93/13 93/30 CwOE 000142 12/17 2e/46 59/17
C4 00?024 13/04 29/19 49/25 61/41 CoDEP 00~146 12I1~ 28/49 59131
C40 00?21e 13/09 20/12 55/37 83132 C.ER 000116 12112 28/25 58/4~ 59/1'
C400 003124 55/43 5e126 CWERP 000122 12/10 26/28 58/43 59/19 59/a
C4~ 007~35 13/17 CoRD 0~~231 13/22 U/18
C54 005~40 83/35 84/31 CXL,V 00460J 79/18 79134
ceo 000217 13/1. 19/04 83/44 90/11 cnoD 005633 36/34 9~/24
ce7 00~220 13/11 45/15 83/45 CYLF 0~"52 12/0b 1~/~2 33/35 38/41 40/3< 46/~7 4S/16
C7 0~5~41 83/4g 84/32 48i3~ 53113 54/1Q
C7 4~0 0.0226 13/1 B B2/41 CYLNX 00.J~2 15/43 4U25 .0131 46/25 95/24
06 0"374~ 65/15 65/41 CYLT 0~.'l56 12107 33134 3313" 38/'0 381'2 40/33 40/35
CA ~(jlJ;.\254 14/17 26133 32/15 34/55 38/21 40/18 55/47 46/06 46/0B 46/24 48/1' .48/2d 53/12 53/1'

38/45 61152 86/13 87/1~ 53/28 54/18 54121 55/12 56/25 6112 • 85/19
GAL IB 004576 13124 79/15 7./29 OACNT 0~~272 14/31 59/04 6111 b
C8GFF 0~57.7 14120 1~6/05 DAOAT 00>274 14/33 ~~4/~B 35/18 36/37 371 19 08122 40/19
CC 075203 86/21 87120 67/25 OARAN 0"2156 38/25 38/2" 39/45

CC 1 0?5226 8712H 87/4~ OARET 002152 38/1 v 3, /32 .J0/35 j9/41

COl' 0717H 35/12 3~/14 35/16 35/21



(

v 1~.9 ."'''IN ~.!1~ ,"'AI,..

OAT ~~2"1l 37 12~ 37/2~ 45/3~ •712 7
0<1. ~02en 19/4' 37/0!i ONT ~~~o74 ~~/16 52118 9./22 I
OHI 0~2l~5 19/44 37/~5 DNT,l 005'~j 5~/l" 9·'4/! 2 \O'TER 0.'136 12/1 b 28 /J 7 59/09 OO'LL e?S312 IS!? , 18 no 22124 ,snl 34/49 J6/1' 35/3~ ,
OATF0 ~0n15 1'14~ 37104 j7/~7 3711 ~ 371\ j 37/16 3711 ~ J7/2~
O'lF I ~l2~13 19/47 37/15 ORO 0021H 38/13 39123 :,:.;/ 'C~ 41/;:,-
OHP 0~nll 19146 37/12 DRYS 00~.22 11117 13/02 t j!,~ 4 13i~5 29/11 32123
0>1" 002~01 19/41 371'1 DTINO 003737 65111 65/4"
OAT." 00< 112 38110 H/~8 39/24 OvT~P 023736 55/21 65/H
OH. a?2~25 35/2~ 37/21 38/1b cvvo 00"13 571e7
OAT .~ 002046 38120 3./2S 0,,1 02n55 38/17 39144 4~/15
0>1 .1 002062 38/39 39113 OXC"G 003572 15/5~ 65/02
OH .2 0~2104 39/02 39; 19 O'LPI 0037'" 55/~a 65/12 65/17
OAT .3 ~~2125 381A6 39121 OXLP2 0.3723 65!l 4 55/2~ 65/27
OAT. ,. V\Pl2133 39/22 39126 EGGS 001430 IIn6 2./40
Oi.l,:t 002145 39/29 3.136 EN1Y' 00452~ '7l1~ 77/f.4
OAXI<T 0~"23' 13/2~ A~/P,7 4~/36 fR,,! 0e3.~6 5~/42 6V46 ';~/53
OAHh 0~22j7 4~/16 411 e 5 41/21 EVOCN 00e257 1412" 2~nB 32/1~ 33/2 4 34/16 341A0 56/13
D'-.l S I( ~~1771 19/~~ 36/36 36/43 Dll 005~2~ 63/4" 64/19
0')( , ~ ~21 0 I 34/5~ 30/H 4~/~7 0.1 e05022 6.1/43 8.en t.
D.l~.0 002200 40/22 41/22 FiT 0•. 00~233 12 no 06/17 57/26 ~7/ ',2 57/4~ 58/40 59 III
Q.aX.l WIl~2(1~ 40/31 41/1~ 59/22 59/24 ~91J2 M'Ij1'l5 5~ 11 3 6111 Q 52/<0
DlX.2 <~22~5 4!/~3 41/ !b FB!G 002426 43/25 45/17 4~/"3 48 i 17
Dou·,l 0022~3 4V3. 41/18 F05RE 00! 463 30/0" Je/24 30/25
DC"'G 0a3741 55123 66/07 FDS.2 00!4~2 J0116
0(1-' ~ 1 00'.05 56/1~ 66/44 FINO 305~3e 83/10 83/23 83/56 84/13 H4/29
DC~.2 0000! 6~/19 65139 ~!~ST 00~300 14/37 16/06
OCH,J 00377 4 66/24 66/28 56/34 FL! 005'20 36/3" H/4S 9"133 9' I! 1 95114
DC~.4 003706 66i20 0613 7 FU T 002<30 43/29 45/ 2 3 45/45 48d I
0('"'.5 ~0U"4 66/09 661J2 66/35 66139 66/43 FLDI 002107 36/3! 39/46
DCIoi.6 ;H';4y1"'~ 6~ 11:' 65/29 ~6,3~ 66145 'LOZ 0~216. 38132 39/47
OCI ~05557 ~ 1/4 4 5!/46 94/~3 r~"HT 003442 5~/44 6V40 I
OCI.I ~~~566 51/46 94/!3 FU ~0~626 35/JI 39147 94/32 ~~1I8 95121 I
OEeCC ~~4 J 1"" 59113 69/32 69134 69/42 FMU_! 0~2~6e 48136
OECCT e~·4117 69/2" ~9/25 FORTI ~0~~41 11/32 191M \91?8
OECP ~"4125 69/21 65"20 F5TGC ~05232 R6/~.6 ae /2~ "6136 86/42 87/16 87/26 87/34
OECT~ ~~414' 69/07 69/42 87145
DEL 4Y •• 63\3 1013.1 22113 22/26 24/22 53/51 FHRI 0e2511 41133 47/43
DEVIC ~0V372 15/51 !e /12 19/19 23/1 0 65/~6 65/18 6512 • FHR2 0.2~24 47/J5 47138 47/44

65!3 ~ FTE RR .~247~ 46/2" 4111 b

Of x r 0?4Z25 ~7/l-5 61117 FT. R T ~03120 55/44 56/37 56/40
DIG I I 0.5367 89/2Q 8.02 89/45 9"/13 9"/23 FHOU .~~64j !!/33 1\/34 2~ II 1
OI~1 ~.7~60 11/?b \06/40 F r , 2 EU1.~047 2011> 22/29
DIve 004635 79/3" 81/3t} FX.3 .V.~662 VI2" 2V26
OIVCU 0~4011P. 67/~4 7 e I \! Ft.' e0"b72 15/49 1./42 20/3'
01 VI 0 0~':'MH 67/0J G e.•511 ~ 15/16 ~6/~5
Ol..j,y ~l3l07 53142 9'118 GORET "05~31 83/1" 84/22 H.tiI/204
OLoeO ~?oltH~ 67/1V1 67115 GAT" "'~4735 15/! 3 B3/1 B
Dc I Y 1 ~'4b14 '1/~9 81/17 GO.0 0.4726 83/1" t;~/jA 03131
OLT'f1'l ~~4f):34 1 ~ IV' 4 81/ a! G·.I •• 4743 R 3/12 83/16 H3" 4 83/,7 84/.7 84/14

OLY.~ ~"4577 79/19 7.13" GCS 0~27~1 15/28 SUll 5o".1 ~ 1/32 ~1/5.
OcY.1 .~45~~ 79/11 7912' 79/31 GCS.l •• 2717 51/36 52115 53138 ~J/5l
OLY.2 ~"6.1 79/1<' 7./2' 7 9/32 GE- ~~6J21 16/16 50/21
OCY.3 ~"<b'2 79113 79/26 7913 3 ::if"oJH ~n24" 541:17 S~/35 57131 ~2/4R

DLY.4 ~~rJ4ojl ~ 11 r 1 "Ill b hl/23 GEHT ~~.O324 It'1/1 H 32' 111 .(1911>2 ~l7' 1\ 2 5110 " 51/42 53/Pb
DL'( • ~ V'J46j2 811 P 2 811 \9 81/24 5~/44 031 1~ 63/? 1 ;0;3/29

D L Y •6 ~~4f)J3 OlIn H 112ft H 112 5 GETPO •• 0.125 \6/17 S 21 e 6 ~j212~~

D'SEE ~n422 Oil J 43/1· 43/24 441~2 44/14 45/0' e 45/P7 GG ~~OI3~ 8~/n 86/20



~ III • P"I A IN v II < .," to I~

GOOC 000230 8~ 135 6'/~5 87/49 IR 0~~H' I~J<Y 16/26
G~U 0'~2H ~5/07 86/1~ 86/26 87/J2 M7I38 87/ •• P/41 I"" ~HH"35' I~/'. 16/~b 32/11 .1./51

87143 IRe 00't!J47 IS132 16/29
GT[[M "'~24bl 41/918 48/07 48/18 IROAT 00.3.\ \5/26 J ~ /I 2 3'/52 3~/2J '0/20 5"119 51/25
G_C ~,~523' 8U!9 6~/2' 67/24 871.7 IRE I ~03614 6113' s 1/37 6215~
~O n~253 14/10 26/20 32135 32/5. 38/5' 39/18 '0/'6 IRO ~03515 81140 62151

4\/13 '2114 63/20 85/2~ IR~. 0e0720 2! /07 21125
I1EAGE -'6351 16/31 2'/27 2.131 58/05 58133 6~/23 86/38 IS ~~0j.;i6 l~iJl l~i~a
MEO ~~5~42 ISIJ' 85/0' ISAC 00~31' 15/05 16/07
ME O. I 0~5~55 B 5/11 65/15 ISC'l 0V0353 15/36 57/0' 62/04
"1'00 ~0365~ 2P106 63/40 65/26 ISET ~00333 15/20 18/21
';L '0n73 Is / ~ 2 18/20 1>1/2 7 771'0 77/43 ISM ~00334 I~J< I 16/22
t-4~5";' MO-,102 1 ~ /3 ~ 30/21 32ne ISRH ~~ • .l23 \5/12 16/19
';M' 001.71 37/18 31/08 !STAC e~~315 1~/05 16/08
~NLJ/ol 0~ I' 5' 3~/1' 3~ /I 5 30/18 3~/2. 3~/22 31/P2 ISTAT 000231 14/0' 2./07 29/33
"RU ~~~106 8~/~fi 8~/07 B5/39 85/4~ IS T B? 0~0335 1~/22 16/23
••55 003516 15/14 53/09 ISLI ~00.l61 15/42 16/35
';SS"E 00653 53/~9 53/37 53/38 IT AC 1 e~0317 15/08 16/10
HSS.1 ~0.lo50 63/13 63/35 ITT 1 001~77 23115 25/0.
••So 000172 12/2. 33/45 34/~7 .l'/2~ 3'13~ 38/H 38/48 ITT .1 0<11121 25/22 2~!3A

39/~3 '0/23 40/41 '1/0' 45/10 51/'1 53/37 ITT.2 ~01131 25/25 25/H
85/0' IlT.3 001133 25/21 2sn2

ULL 000312 15/03 15/05 ITT .' 001131 25/2. 2S!J6
lOll 000233 13/2' 21109 21/15 I TT. 5 001143 25/13 25/'0
ICHK 000J30 15/17 15/1 5 ITZ 1 000320 15/09 16/11
ICLH8 000332 1~1l9 1612_ IVAW 000331 15/18 51/2'
ICRLF 0~0322 151\ 1 16/ \3 47/20 '7/29 I. 000345 1513~ 16/21
101 00035. 15137 25/07 I_OAT 000342 15/27 32/13 3'/53 36/2' '0/21 50/20 51/2e
ICS. 000352 15/35 1e130 I.T 000356 15139 16/32
ICYLF 000311 15/02 21/30 IXLAY 0~0236 14/03 21/16
IOU 000313 15/0' 16/33 I.DBO 000H~ 15/25 28/18
IOX0 00~020 16/02 ~1/~3 !J 1/0J 51/11 51/15 51/22 86/1' I.G~O 0~036~ 15/'1 18/32 19/29

~6/15 M6/23 81103 81/11 81121 KEYS 0045H 75/16 75/24 75/34 '~/39 76/06 76/13 75/20
IDXI 00~~21 16n3 2~121 25122 25/26 16/2' 76/27 78/09
Ir~QP( 00~370 15/49 17/11 KN 0045.0 75/3~ 75/04 78/13
IG'TM 00032' 151\ 3 16/1 8 KS 004537 75136 76/0~ 76/~1 76/23 18/12
IGCS 0'~343 15/28 63/16 63/24 63/33 LAST 000241 1'/12 38/20 40/17 82/23 82/36
IGEN 000321 15/16 15/16 I,AYUP 00A5~5 14/03 79111
I"ED 000351 15/3' 16/31 L.HD 000210 12/42 J~/1Sj 32132 33/1' .0/08 '0/12 42127
1"55 eU325 15/14 16/17 .5135 63/17
II"? 000326 15115 15/14 L.INeT 000250 141\ 3 53/3~ 83/13 83124 83/25 84117 92/52
I"ESS 0~0321 15/10 16/12 47/21 9A116 LoITSK 002425 43/23 .5/42 4H/2~ 48126
INDEX 0~0536 18/08 18/45 19151 LKSK 00030' 14/'1 321.5 82/49
I"IL 000336 1~/23 16/2' LOCK 00.533 1~1\ H 7!/27 75/28 78/08
INIL~ 0007.2 21/38 21/39 21/.6 LS 000211 121<3 30/17 32/40 33/07 42117 57"7 62111
INIL. 0~?'722 15/2J 21130 63/25
INITE ~0b.l36 15/24 18/21 19/28 LUP 0030~2 53/3' 9 '/17
INP 0'~435 15/15 92/12 LUPS, 00~205 12138 44/06 4"17 57/31 64/18
INPRE 0055~1 92/1 2 92149 92/53 92/51 93/35 M115. ~0555' 92/17 93/02 ~3/38
INPUT 0M.l2S 16/1' 32108 49/17 50/09 51135 M2P 004~.2 67/08 67123 67/33
INP.e 005465 92137 9302 M'1 0~"674 n/21 U/37
INP.I .'5503 921~" Y3/29 MDV.I ~~4b52 81/31 81/43
INHil 0el~21 11/07 21/25 23/~5 MDV.2 ~0.640 8 I133 8 I138
I'TOT 0~,6356 1~ 13. 55/2~ 56/29 61/25 MD'I.3 ~~'647 81/'~
INT.1 0el"51 23/12 24/06 ""OV.5 004651 8113" R 1/'1 81/.2
IPlloC 0Z0316 15/07 16n9 MESS ~"'~.3 15/1 " 68/26 68/39 7H/"7
IPS 0U.l5~, 15/3.1 15/25 ~ESS 1 ~"O.l21 16/12 18/1 ~ 1 H 11 !i 18/34 IQ /17 19122 ?? /4 7
IouST t'I" (~:) 5 J 1513M b3/19 63/27 03/31 23/21 24/29 25/29 26/29 2bl'" 2t'./42 20/'0



( / \

l \ 1,1 ••.••. 1 •.•
? 11' .MA1 ...•

?bIG> 2711 3 27/11 2913; 3>1M 31/~B 35/1 a '5G65 0lb20 2' /1l7 1311' I
35/1M 3tl41 37123 3913 7 4' 12 s '9/~8 49/1; '3[;66 0~b263 21/4;; 1;H J2b5~ I? 4 5U07 51II 9 51n3 51/4M 56/U 58/1 7 .5G67 006277 51/llt ~2I/1"" ~ " 1 13:.J58/3; bU2, 60/n 60/32 6~/44 !5~/~4 fi~/~9 MSG~8 ~"6313 H/3" 1o 1/5265;;>" b~/J3 851!4 ~;/16 85/23 85/27 8513 1 ~SG69 '~;'b324 J?I n~7 1~21e285/35 ,!Hi/4~ 87/30 93/2 \ M3G7. 0~6345 \H135 1\\2/2'"MESS • •"42\7 68126 68/29 68/5" 69/09 70123 '~/J3 72/03 M5G71 006355 47/22 1~2/28
12/12 MSG72 006373 27/53 I~V42MISC 00"156 1212~ 27/05 2ti/4~ 57/41 57/48 561"2 60/05 M5r.73 006'06 27/55 1.2/53
60/12 6V'1 "5G76 3M421 6"'/':> 1~3/04M~OOP 0~4032 67124 6712. MSG17 00b437 I~I\ \ \9118 1~31\8MODt ~(I~2~4 12137 25/11 54/1 2 55/08 56/! I 61112 "5/08 MSG7e 006445 18/16 191n IJ.\/2~M5\ ~3D01 30/2.1 3\/18 "SG' 005653 23122 9612""S2 M 15r.5 3~/22 3\12.\ MSGO I 006512 65/05 104131MS,lV 00404\ 67/~4 b7/l.7 671\8 61/22 67/30 67131 "SGD2 ~06~27 65/1 ~ 10'/14.)Gl 0~563~ 29/30 96/~~ MSGC~ 0~6564 65129 1"'''/43"SG\3 ~~5b67 27/2~ 96/33 M5(,D' 0.,5576 65/34 1~4/~3

-SGI' M5b'~ 21/29 96ns "-5K65 001~56 ?41 12"SGI~ ~~5702 27/27 96/46 ~lJ~ T 00'.27 el/21M5GI~ ~e5711 22/'~ 96/54 MULTA •••~30 6712 2 78/10"5{d 7 .0~721 49/1b 8!>/36 971e3 NEST ~HH~[.J45 11/36"5G18 005725 5~/08 97/08 NOP 20~401 16/H ~3129 55/19 57/26 62tH"5('19 ~~57JI 51/34 97/13 ND.~S 000363 15/44 56/18 61/:20M5(,/ 0l56H 65/.2 96 III NIJCAL 0.4530 74/35 76/17 76/22 16/28 771 t 6 78/25.5G20 ~057'2 5112' 97123 NUCCO 00.371 111\0 IS/50MSG21 005n2 93/22 97/32 OCH8 0.'134 69/0' 69/34M5G22 005762 86/41 97/41 OMEGA 00~255 14/02 '3121 '6/~8 AS/II 48/19 48/23 8 tiesM5G<3 .05174 .7/2tl 9VII 97/52 8\115
"5G26 005775 27/31 g1154 ONES .05612 36/28 94115 95/03
"5G26 006".5 27/33 98/03 OQCIN 004527 75/22 75/4~ 75/41 76/30 77/45 78/~4M5G27 006014 27 /39 98/1 1 OVf~ 00553' 92146 93/20M)G26 ~06026 27/41 98/22 PACO 001756 36/13 J6/1' 35/15 361:13MSG2g ~06~42 2713~ 58/08 ge135 ·'DER 0001H 1211 , 2813. ~e/26"5G3 0~565~ 8~/43 96/16 PHI 005015 36/29 94137 95/.7.3G30 0060~2 27/37 98/44 >An 0~5233 86/09 M6/22 87/20 87/46"5G31 006~64 27/43 98/5~ ~CHLF 006322 16/13 18/09 18/14 16/33 19/16 19/21 22/46"SG32 ~.6073 85/44 99/03 23/2? 24/2' 25/14 25/15 25/2B 26/28 26139
"5G33 006~76 85/4~ 9'tH 26/ •• 27/\ 2 a/32 3~/.5 35/~9 35/17 36/'0"5G39 206102 27 114 99/ 12 J7/22 39136 4g114 50/~6 51/18 51132 56/~6
"'G40 .061 I~ 27 II B 99/24 58/16 5813. 60/24 50127 6~/43 65/~3 65/08~SG41 006121 35/\ 1 J5/1Y 36/42 37/24 99/29 65/27 55132 ~513 i 85/12 85/13 86/39 87/02
"SG 4J 0~612' 31/29 49/0~ ~0/0, 5 51149 99/33 67133 9U28 Q 21 5 (~ 9312..SG4. 0~6127 85/17 99/37 POEe 004101 lOin 691M;
"SG'5 006132 8~/24 991.\ PDE" 000152 12119 28/'0 59/27-5G46 00·6135 8512M 99/45 PEX 004351 72/0~ 72/57.OG., 0~014~ 85/32 09/49 'EXl T 004~63 68/42 72/57
"5G51 ~P.bld4 26/4h bV29 9Q/!;l.:l '~OR 00132~ 27/26 28/01-SG52 006147 2b/~~ 6e13J 9YI58 'OCT 004'75 15/0~ 69/02
"'G53 ~~6152 26/3- I.V.2 'OT 00126. 25/2" 27/25
"SG54 026155 <6/41 1'0/06 .RGt_ 007021 1'/12 IV\I 1./2~ 1?6/~8
"5G55 ~~616a 2bl4J l"e/10 .~DGB 0~020Z 12133 21/41 1~6/.d7
")GjO 0Z6166 87/.\7 1"0/\1 pR:",ro 0~13" 27/5b 28/55M5G~7 006172 ~7/39 6U03 I ~"122 ·s ~~1'21 \5/33 2.13 1
"5G59 0Z6206 24l/:}~ 1>0/34 'S'~R '~ljJI 27/3" 2B/0b~5G61 0~b211 27/45 IOV.l9 PSKTO ~.1372 27/54 28/52"5G62 0~6222 27/51 \f'0/4Q .5TA T a.235Z 16/20 54n I ~4/30 ~~/.::~ 58/ • .1 ~./5'-~u63 0>623\ ~"/l" 1"~/57 PS.I 0~I.l32 2H/;t.;1 28/26 2812Y 28132 28/3' 2B/;,tI 28/41
"5G64 ""62.16 ~813b 1 ~111'1 :} 28/44 28/41 2" I :;yl 2~/'j 28/,6



"115 .1",4.11'1I ~116 .MAI""
PT.tk ~"lJ54 27136 28/31 REL .6 ~~Ibl' 33/~ 4 33/21 33/32
PH-O .~IH6 27/4~ 28/46 UL,7 ~Zlb25 33126 33 t3~
PTC.E e0135~ 2714" 28/25 REL,B ~~ PI4 34"2 34/44 35,"3
PIC-P ~"1352 27142 28/28 REL,9 00173~ 35/06 3~115
PTOER ~~I36~ 27/44 2B137 REST ~0V44 2114~ 21/'8
PTIPE ~0052 13112 74116 RET~Y 00"202 12135 58/22 58/41 59/06 61/18 62143
PT_5 0~I'b' 21152 28/43 RE.l ~e3252 58/02 S2l5~
PTPU 0"1356 27/38 28/JO Rf,2 0~J264 56143 58/~5 62/51
PTPCo 0~lJ10 27/5~ 28/49 RE,20 003274 58/13 6U51 62/47
PTPOE "01362 27146 28/4. RE, 2I 0~3310 58/ II 58/26
PTSEK 0~1335 27/28 28/11 RE,3 003312 58/29 bet54
PT ••H 00130 27/J 4 28/21 RE,31 003330 5813~ 58/0
PT"," 001340 27/32 28/15 Rf,32 003332 58/42 58145
Ftl • 1 001J42 28/13 28 1!1 28/23 RE.4 00330 59/02 61/41
P,242! 0~ 4251 70/1' IItJ2 RE.41 ee3354 59/0~ 59/11
P,377 ~~4Ib0 b8131 b9/~6 7111 ~ R~,02 ~~3361 59/17 5./23
'.ACt 034154 6~/27 b8/42 69/1 " 69/52 70/24 721~4 7212 I RE.O 003363 59/13 59/19

72/46 RE.44 003370 59105 59/24
P,AC2 ~04155 68/28 68143 69/~3 69/06 69/53 70125 72113 RE.45 003375 S9126 59129
P,CII 0~'254 ]0/0~ 71/29 Rf,46 003400 59128 59/32
',C12 ~04255 7V28 71 /3. 72/01 72/14 RE,5 003402 60/02 61"5
P,C15 0~'25e 70/26 711 !1 11131 RE,e 003410 60/09 62130
P,C,.0 004260 71/14 11133 72126 RfLG 002153 38/19 39/21 39/42 A0/14 Allie
p.C6~ 004157 69/02 69/23 69127 69/55 RLUP 00~306 14143 56/09 ~8124 611\0-,e7 004253 70/11 71/28 R53 00"5" 18/25 18/29
FI,LST 004062 68141 69/17 10/29 RSRO 003416 61/07 61/21
P,lA8 ~~'156 69/15 69/54 RSHT 00~531 le/18 "

QUf5T 002572 15/38 A;/~8 49/24 49/.27 49/30 RUB 005513 92/24 93,02
RAOO 00PS7 36/17 36/24 RU61 005532 93/12 93/17
RALL 0~0177 I2I2~ 21/37 35/03 36/11 RUNAL 00P40 19149 35/2~ 36/09
RA' 005253 IS140 H/32 88/22 94/34 RVTep 004526 71109 771., 78/03
RAND 0l63S7 16106 3212~ 32129 32137 32145 33/21 R.~ET 00~273 14/32 291.17 ~4/10 S4/26 55/M 55125 56/07
R'NOG 000244 l4Ie9 21/43 34,.,,9 Hili 34/32 37/03 38125 56/3. 57/30 51133 5713' ~7/35 " /36 56/15 ">.

38/29 3~/04 39127 39/3. 52108 5212l 52124 58/27 61/08 61/31 62142
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RAT I0 001635 32/17 33/38 34/43 34/46 R ,I ~~!1A5 3611' 36/21
RCL 002711 ~3/22 94/16 50 ~01~50 23/e9 23/23 23/29
RCTYM 003~57 5'/22 ",38 SAC 00~'25 15/0~ 91/03
RO.lA 003525 15/26 61/46 SAM 003654 63/11 6313Q
RDCYL 0~2450 43/34 44/05 45119 .5/22 45/25 45/28 45133 SH0 0002'~ 14/05 27102 27115 32156 33/02 33/17 6013'

46/22 91/03 91/09 IRO~ 0~0201 12/34 SAYI 000241 14/06 26/47 33/05 33/06 33111 ~~130 91/P4
ROYUN 0P0175 12127 22/23 <2/43 29/12 32124 49/21 91/10 l'RE 0P2723 52104 94/13 SAV2 000242 l4Ie7 33/12 33/13 91/05 91111 t,
REI 002733 52/12 52126 53/18 53/H SH3 0002.3 10/08 23/06 23/26 25/4 I
REAO 005344 16/26 3.,33 39/43 46126 52109 3J.YA .ellS0 25/19 25/38 25/45 "

RECAL 006347 16/29 HIl5 4un 47/33 53/24 SAV.C 006314 16/07 23/07 26/27 26/38 27111 32/55 60/22
RECL 003~23 15/32 5" 10 SAVU 001141 25/17 2~136 25/44
~fL'L 0P15!1 19/38 32109 36/24 SC P00252 10/15 25/51 26/06 32/52 38/58 HilS 40/~0
RELEY 01,1515 19/39 32/27 '1/15 43118 56/19 56145 57/02 51121 62/06
RfLOa ~01314 19/40 32106 62122 63/34 85/33
"ELR' 000245 I" I" 3</09 34/1" 34/31 39/05 39/H 52107 SC" x 002432 43/1" 45/47

52/2? 52123 5811 9 seNT 002261 15136 39/14 39117 4! III 41/14 42/1 P
REL .1 pp,I530 3;>/20 32126 35/08 35/22 SCOHA P0'377 75/09 751 !7
RfL.2 001540 32/29 32134 32/42 SCORE 00'372 741 IB 74/23 75 /,~ 4

REL.3 ~l1~.47 32/37 SC'lET ""231 I 42/1~ 4212 3 '205 4 <136
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HEKT ~~ •. 1.62 \2/0B 2B/II 2S/12 551\. 55/1~ TE RM ~0~255 141 16 51/~5 52/12 53/~8 53/2J 63/~6
SE' E R 00~a2 l2Ie9 28/>.6 55/39 TI"·A 0~"7< 77 1\ 3 77/\7 7 7 I '2 i 77/25
SE"E 1 0~125~ 26/0' 26137 27/~A 27/09 TIMB 00.571 77/14 77/18 77126 77/~2
SESCLJ 0?,'5'2 75/1 ~ 78/15 TlMC 004507 71 I 15 77 n. 77/'2
SET 0~ 116 3 15/2i:~ 25/0' 27/07 TIN I. V'43.7 72/41 72/55
SEll ~01211 2612 6 26/J3 T IN2, 00435>. 72tJ~ 72/56
SET 2 0~12J" 20131 26 "2 TINe. 074262 72;;0 I 72/4"
HUC ~~6315 16/08 23/25 25/'0 TINO e~'27J 7'"; I ~ 1 78/09
SET,; 0~6J35 16/23 18/19 Hi126 TI~"'. 00'321 72/34 72139
HTP M6333 16121 56/23 5 1122 TINN, 00'J31 72/41
H1W ~06J61 15136 18/22 T~NC ~04272 155/4;'1 72/P'l
SErV, 'iHJP.14~ 221~4 22/25 TINR, 00.265 72/~4 72/44
SE,I 0~3116 55/29 5~/J4 55/37 TINS, 0~AJ02 72/IM 72129
S' 00;>7 ~2 ~~/04 9'/1~ TIN"", 0~'J05 72121 72/38 72154
SKIP I~ 1"11 \onl 54/2' 55/21 5~130 61/27 TINX, B~42~' 72/00 72/a 72132
S~1"O 0l,0162 12/21 26/52 5</27 55/2, TLJ T Q102.431 43/26 45/26 45/46 .8/29
SLNCT n5~34 83 II' 841\ s B4/?7 TRtT 001376 26/01 28/.< 28107 28/~9 28/17 28/19 28/57
SM ~~4b6' 1~/21 82/22 TT'A! 00544. 92/19 92/29 W2/46 ~3/05 93/16 93/25
SMAX ~'026~ 1./27 nll8 32/49 38/57 '0/.9 62/0 82155 TUM8L 0~'532 '5/~9 7~/0;
SM~. 005334 16/22 18/18 19/25 TUN 0005~7 18137 19/02
5MS~ 0~"303 141 ,0 3et23 32/38 TUNRE 00~577 19/02 19/09 19/10
SMX 0>'147 5 J~/16 31113 TYMC( 002531 ,3133 A4/04 '6/06
SM,I 00'667 82/25 82133 TYME 00"57 74/26 z s z ae 77 1~8
SM,2 H4700 82/30 821 3' TVM,I 002545 .8 I I~ • 8118
SM,3 ~04716 82/.8 82/56 TYM ,2 002563 .8/22 4! /25 48/32
SM,4 004721 82/40 82/53 TYPAC 0~6jl7 16/1" 26/48 27103 2913, 50131 6005 50 I 47
SM,5 0~472~ 82/22 821SP. 82157 8710b 67/08
SPRS< l02JIJ 41/2J 43/1 V. HPCE 0~6J16 16/~9 28/08
SQIKI 10'2!>e~ 48/35 48/36 49/33 TVP~ 0042U 11/32 72/12 70/\ 5 ., 1/~ 1 7U~2 90/~6
SRC~ ~~5?'35 "3/1~ 83/22 83/41 B4/26 TYPE I 004231 71/10 71/2.3 71/27
5R" 00'55.l 15/\ 2 82/09 82/1S TYPE2 ~0'2H 71/~5 71/09 71/21
55. 0~0205 12/39 21/31 TYPRE 00,261 11/~1 7112~ 1113'
51 0~0"4 II 112 11/35 12133 21/'8 TYPZ I 006.l2" 16/l I 18/n 1912" 23/24 27/16 28/0 47/2'
SUC ~~5'31 15/~h 91/09 .1128 65/07 65;] I 85/22 85/25 8~/30 85134
STB~ 0"~675 15n~ 21/05 8~ /38 81/~4 87/1,j 67135
51BI 000714 21/1' 21/18 21/20 U8P 0~~255 14/\ 9 M/~9 49/\8 50/10
STB2 02>716 21 I II 21/19 21/22 UBUFf ~06515 IVl9 1"6/04
STC 0 •.2331 43/31 4'/~8 • 4/1 6 45/1" UMS" ~0~j01 14/3" 18/3_ 32121
SH,I 012343 4.cl/0~ U'IT 02~17' 12/2h 19/03 2.4/1-'1) 25/16 25/37 :;161"" 27/~4
S 1C, 2 ~~2362 44/1 j 45/02 n/~2 2~/08 2 911 ~ 29/\ 7 29/16 321U .lJ/33
STC,J ~'2J73 4!)/D'4 4~/15 45/3_ 38/3Y .0/32 46/~5 'S123 4H/13 48127 '9/28
STC, A 00236. 44/1::J 5J/! 1 5~/27 ~4/13 5..1/2ei 55/09 55/23 5U24
51 I" E 0~~221 13/12 21/12 56132 57/1~ 57/4'? 57/47 5 ~ I P. 9 5~/!7 59/~<
STkC "~v6"1 11/12 19/1~ 6"'~4 hO /11 ti~/4:.o h 1/2 J 51/2 9 5') 114 52 tJ 2
STk1 0~~515 17 I~. 7 \7 / ~ 8 17I~9 17/ \•. \7/13 17/14 1711 s 85; 1 t~ 85;J 7

17 115 171\7 171\ A 17/19 18/06 2./VI 65/25 UNTD~ 0~~~32 11/2 • 13/17 13/l9 54/2 9 55/27
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SIOjCt k7,j4P, 57/38 071., 'V~2 "~/~Q 60/19 'V.l~F-IT 0~e2b3 I'!? • ti 6112 8E./~' ~~/~f'I ~ H /1 J
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lEkCS 0~5bll 30/27 94/35 95/02 • \ljfo( I T 003127 15/30 56/07 56/~8
z oc r 004074 15/09 69/01
zSwpP 004153 69/11 69/1B 59/28 69/51 7<1.' 7<117 72/1 8

7<135 72137 72/45
,3DI 0~4370 74135
,CI'IO 000626 Ig/30 19/43
,CSIIj 0035'6 15/35 64/08
,DBO 0.5310 15/25 89/23
,DSI(P 000033 10/04 22/06 22108 2211. 2212B 24/H 26/23

25/24 26/34 26/35 49/13 54/15 54/11 55/11
55/\5 55/2B 56/H 57/17 58/46 61/25 51/49
62/28

.FC~~ ep5365 89/24 92/21
,FD03 ~~!l360 89/23 90/19 90/22
,FOP' 0.5370 90/25 9e146
,f010 •• 5418 89/30 89/3 1 89/35 89/36 9P/5e
,,0 \I 0e5420 B9138 89/53 90/1" 90/51
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