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ABSTRACT 

The Moving Head Disk Diagnostic Program is a hardware diagnostic for 
the 4046 moving head disk controller and adapter logic. It is assumed 
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tMOVtNr, MEAD OTSK CONTROL n?AGNO!TTC 

'****** AUTO•RUN AUTO LOAD M('}DtFIED ~/7172 

J '• ABSTFUCT 
' TM!S P~O~RAM IS A MARDWARE O?AGNnSTie 'OR THE 
' 4046 MnvrNr, HEAD D?SK eoNTROLLER ANO AnAPTER 
I LOGie. YT I~ ASSUME~ THAT THE D!S~ TERMJNAL 
' rs FIJ~H~TTONING PROPERLV. 

' ' .. 
' ' ' ' ' , , 

RE'QllIREMENT~ 

t. NnVA 'A~ILY C!NTRAL PROCESSnR 
'· MINTMLJM OF AK REAr>/WR!T!'. MEMORY 
~. 4ot4e MOVING HFAn nI~K CONTROL 
4. 4~47,4048,4~4q MR 4~~7 

DTSI< AOAPTEP 
"':. 1 T 0 .t " I SK T ~ R M I N AL S 
~. TELETYPF ANn CONTROL 

, ~. OPERATING PROeEnu~E 

, t. LnAn llS'tNf'; TH!: AI~Ar~Y Lr'.1AnER 
I '· STARTING AD~RFS~E~ 
, ~A'• rn IO~NTIFY OtSK TYPE 

P~OG~AM TMEN PR"CEEOS T~ 40~. 
~A4• SFT O?SK CO~TROL ADORFSS TO 33 

, ~A~- SFT ors~ CONTROL AOnRES~ TO 73 
I ~A40~- START DIAGNOSTIC 
I ~. TME PROGRAM PRINT~ "PASS" FnLLOWING E~CM 
r Cn.MPLtTE PASS TMR~UGH TME TESTS~ 
I A. SWITCM ~ETTTNGS 
f ~W~• F~OM ERROR, GO TO NEXT TEST~ 
I ~Wt• INHIBTT TELF.TVPE PRYNTING~ 
I ~-~ 2 • P ~ I NT F A I L URE R A T e: • 
, ~W~· RFCALTBRATE OURtNG sc~PE LOnP 
, ~W4• 1 SEC DELAY IN scnPE Lonp 

~w~-~- UNIT # FO~ RECAL n.uPING seOPE LnOP 

r A. E~R,,RS 

, WH~N AN ~RRQR TS D~TECTEn THE PRnG~A~ MALTS. 
, (AC3' PQTNTS Tn THE LOeATinN fnLLOWING THE 
r ERROR MALT CALL "EMALT". CONSULT THE eOMMFNTS 
' AREA OF THE nIAGNOSTTC PROGRAM LISTING FnR 
I r.LUES AN~ POSSTBLE CAUSE~ OF THE FAILU~E~ 
I PUSHTNG ~ONTtNUE WYLL CAUSE THE PRnGQAM TO 
, ~RINT TH~ (ACJ, AN~ ~NTER A scnPE LO"P~ 
, ~ET SW' TO CAU~E THE ERROR RATE r0-1~0i) rn AE 
' PRTNTEn. ~ET ~w~ TO EVIT FRnM TME SCOPE LOOP 
J AN~ PR~C~E" TO TME NfXT TE~T~ 
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.MAIN 

r ~OM~ SCOPE LOOPS ~YLL RE~UIRE A RECALIBRATE 
J TO INITIALTZE TH! ~ISK DRIVE FO~lO~I~G A F•lLURE~ 
J !ET SWITCH 3 T~ !NTROOUCE THE RECALIBRAT~. THE 
J llN!T T~ AE R~CAL!B~ATEn ~UST B~ SET INTO SWITCMES 
J ~ ANn 8. • 
S TEST8 THAT P~RFORM A RECALIBRATE HAVE A ~ SEe. 
J MELAV RUTLT INTO TME SCOPE LOOP AS PROTEeTTON 
f FOR THE nISK DRIVE ELECTRONICS~ SFT SWITCH A 
' TO IMTROMUCE AN AOnITinN4L 1 SECnN~ nELAV nuRING 
J THE SCMPF LOMP~ 

I TN GFNFRAL EACM SUCCF.SSIVE TFST ASSUMES ALL 
f PREVIOUS TESTS WORK. BYPASSING ERPORS 
f ~AN ~ESULT IN CONFUS!NG SITUATYONS 
' IN TME S~TUP OF MORE cnMPLEX T~STS~ 

I '5. 01'.SI< PACIOS 
, nNLY U~E DTSK PA~K~ FORMATTEn RY THE OGC DYSK 
, PACK FOR~ATT'-R PROGRAM: 'THE DIAGNnSTIC PRnGRAM 
r WILL ~RITE OVER ~OST OF THE DISK SURFA~E: 
, TH~ FQR~•T MOOE rs NOT CMECKEO~ 

• 

• 
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' 4 Ol00'3 • '"' A I N 
""1 
Ol2 ~Ol0otQH. ~LOC 1 
ot3 •"4 0"10Pl1 0"'~'77 t TRET IINT!RRUPT Rf!TURN 
"'~ 0C't0t't2 0"'8~5 t !NIT fINITIAL.tZ~ 
ot6 0"'0"'3 ~Ol2ot0~ .JMI' IT~ tGn TO 4010 
Ot7 00t0014 ~rA2~44 JMP •I~~3 rS!T Ano" TO 33 
"18 0"'00!5 ~'"'2'4!5 .JMP •I~7~ rs~T An OR TO 7~ 
o,g 00l00l6 '1!t'l0400I TSt START 
10 
t1 ~1'10"14~ ~LOC 4~ 
t2 ~P~A5 ?"'0"'4~ ~GGS 
t3 01'1~46 Vl"'0"'0t'I F:GGSI OI 'HEN FLAG 
14 ~Ol~47 0"'~"'00! ~ •D!VTC! eonE TMI~ PUN 

~' 
U5 O!f'I(;) ~0 v.Qlf1!"0~ "' rNOT U8En 
16 °'"'0~1 91 "'"'"'0 ()I "' I# Of=' l'A~S THIS ~U~' 

,,, 17 ~"'0~2 ~'-"~Ol0A "' r R~TlH~~ AO~RFSS 
~ 18 
• tQ ~"'V'~3 (Jl~~Ol00I ~T'-'1 m 

~0 (A"'~~4 [•1 A~"l~Ot A'°'Ot00I c 
'1 ft1l'Jt(l\~5 1 ~0"'VI~ i 0"'0"'0J 
~2 ~"'0"6 14tJtt't00I , 40100I"' 
23 e. t'IM lli7 0!"1~0!01 llNTBYTt t ,4 ~V'0.~121 lil"'~"'0'- 1<8141 , 
25 ~"1(/1~1 QlrJlyit"'~.4 1<81 JI 4 

'- tS P.JO!rM~2 V'"'~"' 1"' 1<8121 , ~ 
"1 ~0!0~3 ~!'"1,,.2"' t<B!1~ ,0 
?8 pr,, I?.~ 4 ~!"''2'"'4" k8101 4QI 
,g ~"'~~~5 rtt'll(,t0~ "BQ I t0~ 

-~~ V)CJ!0~6 ~"'0200I l<BAI ~00! 

'1 r."~~7 "'"'~400! 1<871 Ari!!"' 
~2 0"'iti70 "1"'1~00! l<B~I • 0'110 
3J Ill"' 0. 71 0"' 2t'tP.1 OI l<B!H '~"" 0 34 "'"'~'2 "''"''"'0"' t<B•: 400!0 
35 00l~73 17' UP'l0"' 1<8~1 100l00! 
~6 e0te1• °''Pl"'~"' I( B'- I ,00!00! 
~7 "'"'0"'~' t<8t•~TIJ+1. 
38 
~g ~f'.11(!'15 17777, 76141 177775 

• A0 01'1'7'76 177773 2813~ 177773 
41 0t'~77 117757 ?Bt2~ 1777f!J7 
42 e"' 1 ~0 111151 'ZBtll t777~7 
43 ~"' 1"' 1 177737 ZB Ulll t777'37 

• A4 00! 1 "2 t 77877 ?B~U t11617 
45 00l1rJl3 t11'i11 ?881 177577 J 

A6 0"'1"'4 177377 2871 177377 
47 00'1"15 176777 ZB~I ,,,,717 
A8 00! U15 175777 ZB!B 17~777 
49 00'10!7 173777 ?BAI 173777 
50 0!'111 ~ 1~7771 'ZS31 161777 
'-' 1 00! 111 1"'''' ?8~1 157777 
~2 0"' t t 2 1~7777 ZBtl 137777 
~3 
~4 00!11.3. 0"'62Jt TRCl.1 RECL"' 

.~5 0l"1t4 ~"'ei?J2 ~ECLt 
~6 00I 1 t ~ 0"'6~33 ~ECI.' 
!57 QIPl11tJ eint52J4 ~ECL~ 



A Ol'310!4 .nMAJN 

~1 
02 00!1t7 ~~0!'103 C31 ~ 

"13 00!1~0 0"'0°'0' C71 ' 014 0"'UH li'"'0~17 Clil t7 
°'~ 0"1~2 ~"'~~31 C371 ~7 • t'16 fil"'1~3 0t"fJl"'77 C77: 77 

;: ~ ~7 '11'A1::>.4 ~"'0177 C177t 177 
ot8 0"'1~!5 ~"'0~77 r.3171 ,,, 
AQ 01'11 ?t; r/i'A.0777 r777: 111 

1 "' 0f'.Jl1~"7 ~"'1777 r,1111: 1777 
t1 00!1~0 ~1713777 C377?: ':'.777 
,2 "-"'1~1 """'7171 r.1111: 7771 
t3 0"'132 CH 7777 r.0t7: 17177 
14 0~133 0'37171 C037:· "!11771 
\5 
t6 et111 ~4 u,t~421 RITU "'1CJt4~H 

" 17 0Q!135 ~'1""4'- RIT2t "'21042 
t8 00!1~6 042\~4 RIT4t t:J1421"'4 
tQ "'f'l 1 ~] 1~:a'1"' RIT81 104210 ,0 
'-1 0-Ql14~ fJ\~2~25 r.2~2~: "'5'-5'5 
'2 Q!OI 1.d1 1~5,5~ r.5'5': !2~2~2 
~3 ~"'1.42 1'3A~H5 ~ANDnM1 1234!56 
~4 """143 1~3.d5~ ~EL.RANI 12~4!56 

'5 V'Cll1A4 (1'"tlf1~01"t TEMPt "' ~6 °'"'1~5 VI"' 0 "'9'1?t TI'4f: "' 27 rf.l'JI 146 V!'.11~"100! TI ~E 1 : tit 

'.8 Y\t'I 147 ~,,.;2~Q\~ t< on tu noR ,,. ' "' 
?g V'l~l~OI ~~0"'10"1 nTVPFI OI f~•CART, 1•2311, 1~•2314 
30 ~"1~1 V'~V'"'01 f\JO~K~: "'0"'0"'1 J 1 !'llstlN!T 0, 14•1, '3•2, 12•3 • 31 (HJ! 1!52 tllt'c?;l'l0"' TESTlll "' ' "''. • l.INIT # 
'2 0tl'1"3 ii'~!?!"'~"' UNllM: "' , t4•1' • UNTT # 
~3 Q\1'11~4 ~~"'0"'3~ CO~Kt ~3 
34 ~t"ll ~5 vH"17.1'10"1 r. YL s "' .,5 """1 ~5 (lt~01'100I MEAD I ~ 

'ti (lll'JI 1 ~7 '""'"'"'0"' ~t.eT: OI 

~7 0"' 1 ~0 V!"'tH~V'1 All~F: PRGENO 
~8 if'"' 1~1 1-'iv)Ot37 ~81'11 t60t0~7 
3g 00!1'52 ~~et"'33 "PTOI ~60!0~3 
40 0"' 111;3 17770~ ~s1<2: • 7170lrA 
41 P.IOI 1 ~4 17:1'101'J!t'}f"I TT~C~T: "' 42 0~1~5 0-0.5~3~ ~TALLS ~STL 

• 

• 
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A OI ftl"'5 • t-'<A p.1 
" 1 
ot2 P,"'1~'5 0"'r?IOl04 r. 4 I • ?IJ 00! 1 ~' ~"'0"0" C51 ~ 

• t't4 eJ011i'ei ~~el~ill~ .C6 I ~ 

"'5 (7'0!171 ~f'ICAtlt 11 ra 11 1 1 
0!6 PltJl112 0t"Pll7112 r, U~ I 12 
"'7 ~,,. 173 fl't'/.liH~ 1 ~ ei ~u 15 ;~ 

0!8 "1"'174 17"'0"'16 e1~1 U5 
otg 0f'l175 Qll'll0"13"' r.3oi 1 30 
10 "'"' 2 76 "1~V'l~3~ C331 ~3 
1 1 ~"'117 fii~ftl"'3f5 CJ~I ~6 
12 0f"2"'0 0"0"'5"' C60l I ~"' t 3 ~1?12rJI 1 ~"'~"t63 C631 ~3 
1 4 (Jlfl'21?12 "'"'~"''~ r.1oi= ., Pl 
t5 "'""2~3 ~~~t2"' CUHU 12"1 

( 16 il't'21'.114 Vl~1/lt37 Ct371 137 
17 V'"2~5 V:"l{l!U57 r.1~1: 15? 
18 ~l'A2f1'5 ~"'~"7' e277: 'J7 7 

• \ g 0C'l2"'7 ('}.1?1031 ~ ~3121 ~1? 
2~ QI"' 2 \ l/tc 0"1~'17 r.311: ~17 
?1 V""211 f...11"04V1? r4"'2 t .. '°'' ?2 P,!'J1212 ~~"'~42~ r:4?0: 42"' 
'3 ?."'213 177.deJ"' r. 177 .4: 1-7741'10 
?4 
?5 

26 0C"21 4 177'd0"' M40IPI S ·40!0 
~7 ~"'215 '~""1A00t r 14~"': 14"''1 
')8 0t"121 5 v~J~t'I"' r.3~0"': ~6"'0 ,9 V'"'217 (14?~4ei"' r:2tJ14"'11 '"'400! • :30 Vl,,,2 ,t., 07 4""~"' t:741(: 74"10"' 
31 (JJ"l~t'l5~ r, 1401< •. Tlf+:, 
~2 ~1O'2' 1 1? 4"10t'I c 1 '141<: , 1 ·0Jl'Jl0 
~3 """'~"''~ C10l0~•1<B~ 
~4 

~5 vH" 2 '- 2 iA'4rJ147 ,_Er; IN: tOA 1,EGGS+1 
~6 0P2?3 "''017~ LOA t't,r.J~ 
~7 0rJ12?4 1~6414 ~UA# 0,t,S'ZR 
~8 V'l~2'5 0~2'-4' JMP •IS7~ 
~9 0"'226 17"'2~.i4 .JMP •IS3~ 
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~ '.,,~-~·-··... . -
A Ol 0""6 • f"I A 1 N 
~1 \11Pl22i "'"'5-.57 t.WATTI ~WAIT 
tlt2 01')123f1 Ol"'~-.4'1 I.SSEKt ,. SSEI< 
1'13 0"92~ 1 lf.t'15~71 T .RCOll ~RCLOI 
"'4 0P2~2 4~0!570\ t.~cu ,ReL.t • "15 Vit:'l233 ~0!~70~ I e RC~B ,RCL~ 
"'6 ~l'Jl2~4 e."'51~4 I. ~C:.H ,,RCL~ 
'111 ~"'2~5 c;,~~1~1 I.IWTI .IWT 
0.6 "'~2:36 (1!"15173 t.AD~KI ·.Anstt 
"19 CJll'Jl2~7 00lb"'2' YSF'TI ~SF.T 
1. 0 !i'lt"2 4VI t?.17160!2~ Y.SETP~ ~SETP 
t1 !?1"'2~ 1 v. !'16"13"' T.~TIJPI • SF.'.TUP 
12 171"'2 42 (i\ !'A 6 t 6 OI 'T • E' tO I ~EHALT 
13 ~~2.d3 ~~6t'16A t.Lon: :.LnOP 
14 0t:Jl244 l{\Olb'5VJ t TS~3t ~533 
U5 ~P245 V'f715~0' TS73: ~S73 .,. 
t6 ~11'246 0~60!~\ 1.~1 • s I( 
17 0"'247 il"l545~ YCRL.F: CRLF 
tB C'l'-"'2~0 01'Ab~1~ TMFSS: MESS 

"' ' !9 f)I012 11H 0!"ll5.164 T.!Nt: • I ~l I 'ti. 

'~ ~""2~2 ~"'6155 I.F.Ht: ~EH1 
'1 r.0!2~3 V'l'l!571 ~ I.~01 .DORW 
?2 el"'2~4 0.1?!5'-4t IRAN: SUN 
~3 0f'Jl2~5 V1)rJl5~2"' TGFNt ·.GEN 
'4 '7-1712!';6 V-"'5"H)OI TRFAl"\I ~REAn 
?5 (lif'l2Ci7 v. "'o'3' 't~~TI •• WQ l Tf 
26 fA1712~0 0"'5'-7R TCMK: ~ CMt::r.K 
~7 ei~2~1 fl'l?l5~7~ rons1 ~onsF.K 

VlrJ12,i\2 v1t?1boi5?. • 
~8 T.LOI • Ll!Pn 
?9 
~la lll"'6241 ~OllSR ~ETUP•JS~ •I~STUP • ~1 !11"'6''"' .Ot1SR ~ETP1sJS~ 'l.SFTP 
~2 I~ Ol f;, 4?, ~OIJSR FHALT•JS~ @ll~fMA 
~3 00!6?4~ ~DllSR LOnP•J~R IY.LOf"' 

~· ~r.110m3~ ,.ousR nst<P•3~ 
35 v· ~ft?5? _.DllSR FHLT•J~R •I.f'.'H1 
~15 1()015'-6' .OUSQ LOnPn•,TS~ '1 ~LI"\ 
:,1 
~8 t11!7!6?5ot ME~SAGF-•JS~ •l~E~S 
'.59 0"'5,4'.7 PCRLF•JS~ •ICRLF 
A0 ~Cllb'-27 WA '.f'TaJSR ft.WAYT 
41 (;'11\6,3'-" ~S~El<•JSQ '(. S~EI< 
42 '11'15231 REC:LrA•JSQ •I,.RC0 
43 ~!'16'3~ RECLt•JSQ ,.1,Rra 
44 "11'"6'33 REC:L'•JSR •l,.fH~2 • 
45 ~110!6,34 RE.CL~•JSR •I.Rr.3 
46 t'lnlb235 TT~wT•JSQ •1.-IWT 
47 ~"'6'3~ rans1<•JSR 'l.AnSt< 
48 W"fi'-4R ~EF.K•J~R •Y.~ 
4Y ~,,.6,51 TNTT•J~R flT.I~T 
~0 ~"b'b~ r;f NOATaJ~R tlIGFN 
I§ 1 0"16'-5~ READ•JSR f T.REAn 
!52 ~"'6?57 WRITF:•JSQ •IWRT 
~3 V1t'16?6rA CHECl<•JSQ •IC:Ht( .,4 v,ritt;?tH no!El'-JSQ 'I no~ 
9'5 r}."16?!53 f'\ORw•J~R tat.no • ~6 

'' ·• EnT 



"'~"'] ·• ~AlN 
"'1 ~"'040£'1 ~u~c 40!0 
"'2 
~3 ~"4~0 f71Clt0401 START I JMP ' .+1 

• "'~ ~H"•"'l 0'40l4l' LOA t,FGt;S 
,,.5 00t40t2 1 '5Q!0A MOV 1.1,SZR 

" ~6 0!'140!3 ViOl~A~~ .JMP '· .. 
~7 ~"'4t't4 "''vH5l'I LOA Ot,nTVPE: ,, 

,.·t 

"'8 0P4A5 ! t'l 1 CJl05 MQV f'l,~.~NR '1F PARA~ETERS NOT YF.'.T SPECIF I FD 
!'IQ ~t'l40l6 t'lf'Jl62~1. tNYT ro~ TT Nnw ·• 
t~ vH'140l7 V"l'AQl.t0:, JMP A el 
1 1 Vi~4 h1 1?6~2"' A.I 5UA.Z~ 1 • , 
t2 QIOl411 (lld4150I ~TA t. nrvPP!: · ... _ .. 
t3 
14 ~"'412 Vi'~1.51 A01 L04 Ol,NO~KS f UNIT "' ~PECYFIEO ? 
t5 0"4~3 1.,. 1 ~~' MQVR 121, 0, 57.C 

{' t t) ('111"1414 vir.it5'-31 RECL°' rYES, ~ECALIRRATF: TT 
t7 V'"'415 ~~2'177 tORST 
18 

•• \Q ~t'14 t 6 "''il11 5. LOA Ol,~10~1(~ JUN IT 1 SPECIF I En ' ~0 0"'4' 7 ~?4~6~ LOA 1,KB14 
?1 "'"'4'~ 1 '34(14 ANn t,f't,~ZR 
~2 ~1'J14? 1 Ct;!?lf,;'-3'- REr.L1 rv~s R~CALIBIUTE IT 
,3 0!'Jt4~2 ~~2f'§77 TOR ST ,., 
~5 0!'14'3 (b,~151 LOA ,,.,t..IQ~K~ f UNIT ' ~PECJ.FTEn ? 
?6 0Pl4?4 ~~A"'6\ l. DA 1,t<B•3 
~7 0"'425 1'3'104 ANn ',£'1,~Z~ 
?d '~"'4'6 0~6~3~ ~ECL'- J VE'.S, RECALI0RATE TT 
'-9 0"'4'7 ~,~2~77 TOR ST • '"' :,1 ~"'4~0 91~0151 LOA I", ~10 ~l<.S tU~IT ~ SPE:CYFtEn ' '2 v"'431 f/1'4"'6~ LOA 1,t<Bt2 
'53 0"'4~2 1'3404 um 1,0t,~Z~ 
;,4 ~"'4~3 ~H'l6,34 "ECL~ rvi:s, REC AL I FHU TE' YT 

• 
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' ';'t:, 

... --~ ·--~- . -
~ (A.~!?18 ·.iY.Ap.1 

°' 1 
f.112 et~4~4 \71"'6'4 t AU ~ETUP tCME~K SF-L.n RU~ LI~tE 
Ot3 fl1Cll4~5 ~~370~ SKPD2 Ot JSt<IP TF L.?NE HIGH 
~4 0'-"4~6 01'J16?4'- '!HALT rO!l<P MA~ ~ELD GROUNf'\En. • ,., 
°'~ 00!4~7 '1i~tH>4:~ LOnP ~' ., 

"" 0!6 
C'l7 00!44!ll r."6'4t A2: ~ETUP JCMECK SE'.LR AUS LH'E 
Ol8 Ql~4A1 ~~3~0~ ~KPB? "' JSt<IP tF LYNE Hit;H 
ptg 00!442 Pl1'15?42 '!HALT f D~KP MA~ SELB GROllNMEI') 
t0 ~f'll4A3 (1;0!6'-43 LOOP 
t 1 
t2 P,171444 ~~6241 A31 ~ETUP rCHECK OJSI< PACK BllSV 
t3 ~014.&5 0~3-;33 ~t<PB7 ns1<P 'Sl<I P TF BUSV OI 
t4 V,;t7'446 V'"'5~4~ ~HAL.. T '""P BUSV" STUCK 0'"' 
1~ ~f'A447 Vl"'6'43 LOOP ., 
15 
17 0"'4~~ ~"'6'-41 A41 ~ETUP tCHEe~ OJSI< PACK Dl"'NF.'. 
18 0"'4~ 1 V-~373~ ~KPD1 nst<P r S·t< IP JF .DONE' "' u~ 0C't4~2 "'0!624' ~HALT '" np Dl'.".INE'" STUCK ON ~ 
~0 0"'4~3 V'l"'6'4~ LOOP 
'1 
'-2 Vl1"411\ 4 0"6'41 Ao: ~ETUP t CME CK· 110 DATA LH'E5 
,3 ill"'4~5 0,i;VJ~0"' nIA OI ' OI JOTA Tl'.'.I nEvir.E 0 
'-4 0"'4~6 J9!1"tC~4' MQV Ot,f'.'l,~ZQ 

?5 '"1'114~7 ~~6?.4' FHAL.T f G'°?OUNnEn OATA L.TNF(~) 
'-6 QI OI 4 ~ ~1 0~b,43 LOOP 
'-7 
'.8 ~0!4~1 v-:m5,41 A6: ~ETUP tC~ECK CA RE.GI STER FnR 
~g 0"'4~2 Z~143~ nt~ 01,nsl(P rZERns AFTER "RESET" 
~0 W"4~3 1"' 1 "'til-4 MOV Ol,t'l,SZQ rPnSSIALE FAILURE rr- "~ESET" • I 

'H Qt"'4f')4 e."'6'4'- FHALT roq THE REGI~T~R. 
32 0"'4~5 0"'6~43 LOtiP 
l3 
~4 Q\"14~6 C?r"'5~4t A71 ~ETUP tCHECK DTSI< AonRESS ~EG. 
15 0"''4~7 0R243~ n Ir; ~.ns1<P tFnR ZERMS FnLLO\JJt-.!G InR~T 
~6 0"'47et 1""1Pl04 MQV oi,f",~Z~ JFAILING REGISTER TC OR 
37 01'1471 ?"'5~42 l'.!HAL..T JPOSSIAl.E FAtLUR~ nF "~ESET" ,8 00!412 ~"'6'4~ LOnP JOR "RES~T s " • 
~Q 

40 0"'473 ~1716,41 A81 ~ETUP JT~Y Tn LOAD CA WITH 
41 P!""474 1P12Pl0t'I A or. ~ ' OI f ALL ONE~ 
42 0"'475 e.~2()13~ noR oi,nSKP rLnAn CA REGISTER 
43 Pl t'.'t.416 ~1~5433 ntB 1,r'\Sl<P J REAO TT BACK 
44 0r;,477 1'2434 SURZ# 1,"l,~ZR JCHECK 11np DATnB 11 , •• 
45 ~"'5"'0 V'Ol5?4~ F.tHL T t"nPnATI~". C:A REGTSTER, 
46 01'.1150! 1 v.11"'6'-4~ LOrtP JANO DATA PATH now ~UY•~. 

• 



rf• 
'1._:.,, 
- . :· ~:. 

' A CA'1!~Q .MAI~ 

°' 1 
"12 ~1'151"2 ""''6'-41 Ag1 ~ETUP JSF-E IF nae LOADS 
ot3 ViOl~tJl3 1 l'A2010~ •DC "' . "' •DtSK AOr'H~ESS REGI~TF:R 

• Ol4 00!50'!4 V>"2"'33 noe "'·"Sl<P 11.nu., CA R!G~ 
"'~ ~"'~"'5 ~~543~ n1c t,,,Sl<P J Rf!An MISK An OR REG. 
"'f5 0Pl5"'6 1 ~5t'104 MOV t,t.,SZR llT ~HU,ULD STILL. BE' ALL "'' s Ol1 00!5"'7 V1"16,4? l!HALT 
Ol8 ~"'51et 0°'6'-4~ LOOP 

.... \ 

l'J'Q 
, 0 0t'15, 1 V10!6'.41 A 1 ot I ~ETUP JSEE IF nae LOADS THE: 
1.1 eioi5 t 2 1 "'2"'0~ AOC "'. ~ ICA REGI~TE:R ." 

12 "'"'5, 3 If ~30!3J nor: 0t,nst<P rLOAn IHSK An QR ~EG 
13 ei0tf),4 ~~543~ nIA 1, nSl<P rRE:AO t:A REGIS TE~ 
14 1?1"'5t 0 1~5~~4 MQV !.1,!Z"' JCA REGISTER SHOUl.f' 
\5 ~0!516 171"'5'42 f'-HALT rREMAIN ALL ZERO 

~ te 
17 "'"'~17 01"h'-4 t A 11 I ~ETUP f S~E IF THF- lHSK Af'Or.JESS 
18 00l5:"~ 1rA2C'100I •or. °' • ·"' I REGISTER FX?STS 
1. g t?lt'l5' 1 rJ.~3f'l3J nae "'. ns1<P tLtiAI'.'.) IT WITM ALL , 's 
~~ "1""5?2 ltlfli6433 n1c t,nSl<P JREAO !T BACI< 
,, 1 ~fll5?3 1'-2'114 ~UA# 1,0,SZR f CHECK R~G!STER '"'" '2 ~"'~'-4 vi~t>'-4' FHALT f 04TA PATH5 THROUG~ 

'-3 ~,,.5,5 ~0!6'4~ LOnP f TME MllX'S 
~4 
?.5 ~°'5'6 9!"'6'41 Af'I ~ETUP tSf!E IF I OR ST WILL. 
'-6 ~~"'5'7 1 "'2"'0PI AOC'! "' • OI JCLEAR TME CA REGIS Tr-:~ ,,, 

0"'5~~ Vt""2~3;, no" ,,.,,,St<P 11.nAn IT wITM ALL , 's 
~8 ~'II'·~~ 1 C'l""2fl'77 TOR ST f CLEAR IT TO ZERriS CPESET) 
~g ~"'5~2 !?'~543~ n1q 1.nswp rRF:An YT BACI< 

• .,0 0"'533 1 '5"'04 MQV \,1,~ZR 

''1 "'"'5~4 ~'"'5'-4? ~MAL.T 

'2 &'10!5~5 ~..,.6,43 l .. OMP 
~3 

~4 e:"'5~5 riHJI 6 '- 41 A1~1 ~ETUP tSEE I' tORST WILL 
'5 e"'5~7 1 "'2"'0"' AOC ,,. • f;I' tCLEAR D!SI< ADMRES5 
36 ~~540 0.~3"'3~ noc ot, OSl<P rREGISTER. LnAn ALL 1. 's 
~7 ~~~Al ~~~2~77 tORST f CLEAR Tn 7.EROS 
~8 00!542 ~~tU'5~ n1e t,nSKP rRf!AO BACK 
39 ~"'543 1'51'.'104 MQV 1,1.~ZR •C~1.s2.~4,se,ARE CLFAREn 
40 00lb44 ~"'5~4'- EtOLT JVTA "RESET" TMRU "RESET s") • 41 '1le"545 ""'6'4~ tOOP 

,_ 

42 
43 "10!546 V'"l6241 A141 SETUP f TEST CA REGISTER FOP 
44 00l547 1,,.29'2ot ~U~ZL ~. °' f SINGLE: t BITS 

·~ 00!f55i! 0~2!'133 noR oi,nsl(p f LO An 11 C A 15" 
46 9'"'5'51 0~5433 n1e t ~St<P JREAn r;A REGtSTE~ 
47 ~"'~~2 u,2•14 ~UAN 1,0,SlR rAC0•Gnon 
48 0"'5~J ~"'6'42 FMALT JACt•BAO 
49 0"'t5'4 0"'624~ LOnP 
!50 
~u 0"'5~5 ~"16~4t Al~I ~ETUP rTEST ~A REGIS TE~ FQR 
~2 0"'~~6 ~:>00!50! LOA 'J,KB14 JS INGLE 1 BITS 
!53 00!5~7 0~20!33 nos Ol,,,St<P rL.nA" "CA 14" .,. 0t'15~0 0A!U3~ nIA 1,ns1<P H~~An ~A REGYSTE" 
~5 PIO'l5,i;1 1'2A14 ~UA# 1,0,S?R rAC0•GOOn • ~e 0"'5~2 ell'lfS'-4?. ~HALT rAe1•BAO 
~7 0"'5"'3 0"'6~43 LOOP 



. ~---·~-··- .. _ 

A t'l 01 V' ·.MA l N 
ot 1 
ot2 0~5fl'4 ~ !'llf5? 4 t AUU SETUP f TEST eA REGISTER FOP 
t't3 00!5~5 v3'-0"'tH LOA Ol,t<Bt3 rS?NGLE t BITS 
ot4 ~"'~~6 ~~2Pt33 DOA m,nSl(P f lfiA'-' "CA 13" • !!'15 ~"'5'57 ~e!543~ n1e t , ns" P JR!AO CA REGISTER 
ot6 (ltQl5'70 1'2414 ~UB# 1,0,SZR JAC0•GOOn 
nt7 Af'l511 ~0!624? FHALT f AC1•BAO 
f't8 ~0!572 Pl"'6'4~ LOOP 
"99 
10 l'il"'573 (}IOl624\ A171 !ETUP rTEST CA REGISTER ~OR 

t 1 ei~574 Vl'~l'l62 LOA 0,t<B12 JS INGLE t AITS 
12 0Pl57ei rM521:Jt3~ 00~ "'·"St<P fl'U" "CA12'' 
13 0f11576 0~5433 n1A t,ns1<P rREAn CA REGISTER 
14 "'"'577 122414 ~UA# 1,0,SZR rAC0•GnQI") 
t5 ~!"160!0 00'6?4~ ~MALT f AC1•BAD 

lJ 16 0f,llbt'J11 00!624~ LOOP 
17 
18 111~60!2 1(10!5,.t A 1 _. I ~ETUP f T~ST. CA ·R~GTSTER F'QP 
t9 ~1'A6'1l3 ~'viioie~ LOA Pt,t<BU f StNGLE , BITS 
2~ 01'A60l4 OIA2i"33 nae 0t,nsl(P f lOA" II c A 11 '' 
'-1 ~rJ!(Sf"5 eB~A3:\ nIR t, nst< P JRF.'.A" CA ·.R~GISTER 
22 ll1t'IB~6 1~)2A14 ~UR# 1,0,S7R JAC0•GOO" 
'3 '1\Plfir7'7 ~"'6'-A2 EHALT rAet•BAD -
'-4 (iH-"61e ~'.·"'6'4~ LOOP 
':5 
'-6 ~ottHl Q\"'5~41 AtOI ~ETUP rTEST CA REGISTER,FQP 
"1 01'6t2 0~0"154 LOA 0t.l<BUl JS INGLE , FHTS 
'.8 ~"'613 Vi~2l"'3~ noR 0t,ns'<P rLnAn "CAlOt" 
?.9 Qlf'l6, 4 ~~543:_\ nIR t,nS,t<P rREAn CA RF:GtSTEQ 
~0 QHJl615 1?2414 ~UR# 1,0,S?.R f AC0•GOOO • l1 V!Pl6, 6 0~5'4' F'.HALT f AC1•BAD 
~2 "'"'61 7 V,11?16,43 LOOP 
~3 

34 0'-'16?VI l/1C't6'-41 A20t I ~ETU? f TEST CA REGISTER FOR 
35 0"'6' 1 0?(11~6~ LOA Ol.KBQ rstNGLE 1 AITS 
36 0"'6'2 0~20!33 noa "', ns1<p fLCJAn ''CAQ" 
J7 0rJl623 "'~~d33 "I~ t,l"\St<P tREAf'.) CA REGtSTE~ 

- 38 "10!6'-4 1.,2414 ~UR# t,0,S2R f AC:0•GOOO 
,g 0f'l6'5 Q!l'.'l6~42 EHAL.T rAe1•BAO 
40 0"'626 ~Ot6~A~ LOnP 
41 
42 lc1rJ!b?7 0f'l624t A2U ~ETUP rTEST C:A REGTSTER FOR 
43 V-"'6~121 Q!?~1~6-. LOA Ol,KBA JS INGLE t AITS 
44 O\Ol6~ 1 V1~2"'33 noR rA,nsitp JL,,An "CA8" 
45 0t'l6~2 QIA~.t3~ nIR 1,1"\Sl(P J RF.: An eA REGISTER 
45 00!633 1?2'14 ~WR# td~,SlR r AC,,,.Gnoo 
47 01"16~4 V:"'6'42 FHALT f AC1•BAD 
48 00!6~~ 0"t6'4~ LOrtP 

• 



"' . 
A "'"', 1 • ~·,Al~' 

"' l 
Ol2 00'6~6 ~"'5'4 t A2~1 ~ETUP JT!ST C:A REG!STER FOR 
t't3 ~Olt5~7 "''0."'6' LOA ~,KB'1 JS?NGLE t AITS 

• "'4 ~H"6'10 ~~2!'133 no A ,,,nsi<P H.nAO "CA7 H 

"'~ fl!Ol6ail Qlfl;~43' "'I" 1 nst<P f REAO C: A R~GtSTER 
4"6 V\1'1642 1~2414 ~UB# 1,0,SlR r Ae0•G'-"0" .' 

"'7 00!643 ~"'5'4'- FHALT rA~1•BAD 
' . 

ot8 PJ"6.d4 ~"'5'4~ LOOP 
"'g 
Ul ~"'6A5 ~"'6'A\ A2~1 ~ETUP rTEST C:A REGT.STE~ FOR 
11 "'1'6.46 ?'ltll'IJ3 I.DA f'l,l"Sl<P tSINGLE t BITS 
t2 (i!l'-b47 ~ti1~3~ n1~ ot,f")Sl<P rLr.tA" "CA6" 
13 e1'16!'5?. 1')1~~43~ MI P4 t,nst<P tRJ!An CA RF-Gt STER 
\4 V'1"'6~ 1 122414 ~u~• 1,0,SZR rAC0•GOOn 
t5 ~"'6~2 ei~6?4'- F.'.HAl. T rAC:1•BAO 

" 15 
\1 V'"'b~3 V1'16,41 A241 ~ETLJ? rT!ST C:A REG!STER FOP 
t8 ~f.1161154 ~'0"'71 LOA ,,,,was; rstNGL.E 1 8ITS 
,Q l(lf'!b~5 v~2°'3~ no·A "', nst<P rlnAD "c 4.5" • ~ltJJ Vt"'f'!'li6 fii~~~3~ ,, IR 1,ns~P I RE A[) eA REG I STE~ 
~1 O}Ol6~7 1'2.414 SUF'# 1,0,SlR IAC0•GnOr" 
?2 ~~c; fl;ll! O!f.'1624? f HALT rAC1•BAO 
~3 ~"6~1 ~1?15,43 LonP 
?4 
'-~ ~"'6111!2 '.; rJl6? 41_ •2~1 ~ETUP JTEST CA REGISTEQ FO"' 
'-6 e"'o~J V.'0t'172 LOA "1,l<B4 tS?NGLF.: 1 RITS 
~7 (H~6~4 f'l~2"'3~ no~ t'l,~Sl<P f LOAD "C A4" 
,8 V.1'6~5 "-1~~43~ OI~ t.ns"P rREAn C:A REGYSTE~ 
'-g ~"'6~6 1':>2.i14 ~U~# 1,0,S7R rAeei•Gnon 

• 30 ~""fi~7 17'1/'6,42 ~t;AL.T rACl•BAD 
,1 "'~61~ ~"'6~4~ LO~P 

'2 
'3 ~"'6' 1 ~1'116?41 A2~1 ~ETUP rTEST CA REGYSTER FQ~ 

14 0~612 Cii'-~"'73 LOA Ol,l<B~ IS?NGLE , ~ITS 
~5 0~673 (1:~2"'3~ no~ t'l,nsl(P rLOAO "CA3" 
lB f!'.ll'J! ,,., 4 0~543~ rn~ t,ns1<P JREAF) CA REGYSTE? 

'' 00!675 1'2414 ~U"# 1,0,SlR •~C0•Gnon 
:\8 ~Pb16 e~6,42 F.HAL.T rAet•BAD 
~g 0fJ617 l/ll?!t'J,4~ LOOP 
40 

- 41 V'~70'0 ~"'6~41 A 27 I ~ETUP rTF.ST C: A RF.:GISTER FQ~ 

42 ~r-7"'1 v-1"0"' 7 4 LOA "',l<B' I SINGLE: t BITS 
43 0f"7"'2 V:~2C'l33 008 m,ns1<P tL~AO "CA2 11 

.44 Pl'-"70!3 ei~543~ n1A t,nsl(p rREA[) CA RF.Gt STE~ 
45 ~"'7~4 1~2-414 ~Uf'# 1,0,SlR rAC:0•Gnon 
46 t'i"l7£'15 00!6'-4'- ~HAL.T IAC1•BAD 
47 00!7"15 ~"'6'4~ LOtiP 

• 



. ~--· -··- ~-

A 0.0!2 >~AIN 

°' 1 ot2 0~70!7 V-"'6241 A2RI ~ETUP f TEST r!A REG? STEP FOR 
Ol3 0"'710 Vl~00l54 LOA ~.l<Bt JS?NGLE 1 9'ITS 
'Jl4 ~Ol7t1 e"2"'3~ nos 0t,ns1<P I LnAO "CA1'' • "15 0t"1712 CA'i5433 "IA 1,nst<P JRF:An CA RF.'GtSTER 
Ol6 00!7 t 3 1'2414 SUB# t,0,S7R f AC0•GOOn 
r?.7 "'""7 ! 4 Pi"'6'4' F.HALT JAC1•BAD 
A8 0t'171 5 V.iOl6~43 LOnP 
~g 

UJ P!l?!7\6 ~~6,41 A2<U SETUP JT~ST CA REGISTER 
t1 00!717 1 "'2f520I ~UBZ~ "''"' rstNGLE , BITS 
12 "'°'7'~ V't~2"'3~ no A t't,,,SKP rLnA" "CA0 II 
t3 0"'7' 1 ~~5A33 l')lR 1,ns1<P IRE An CA REGISTER 
14 0til7'2 1'2414 SUB# 1,0,SZR · JAC0•GOOD 
15 0°'7'3 0~6'-4'-' F.:HAL T f At:t•BAO 

1'· t6 00!724 Zi"'~,4~ l .. OOP 
t7 
18 ~P17?.5 0"'6'-4 t A30t I ~ETUP f TEST CA R.EGISTER FOR 
\Q 0"'7'-6 1~212t11 lDCZL ~, 1'1 rS?NG~F ~ BITS 
'-0 0"'7?7 J!!'i2"'3~ "OR <",nst<P JL;OAn 177775 
'-1 ~1'1730 i11~543~ "IR t,ns1<P JR~An CA REGTSTER 
'2 0r.t!731 1?2t!14 ~UA# 1,0,SlR ,. A e 0 • G "." 0 n 
~3 et0!7~2 °'"'6''' ~HAL.T rAC1•BAO 
'4 P.i"''3 V"'b'4~ Lonp 
'o 
?6 ~l'Jl734 P.~6'-41 A3U ~ETUP f Tf:ST C:A REG Y STER· F 0 R 
27 ~"'7~5 li!'VIP7'5 LOA ~.?81.4 f StNGLE "' BITS 
'-8 0"'7~5 ii'~2"'3~ OQR oi,ns1<P rLtiAn t777?5 
?Q 0"17:t.7 ~1J~543~ n1~ !,nsitP rREAn CA REG I STEP 

'" i/lrA740 1?.2414 ~UR# 1,0,51.R rAC0•GnO['.) • :\ 1 0~741 if?!5~42 F!HALT JAC1•BAO 
~2 0('}1142 V"'6?4' LOnP 
33 
~4 li'.1~7 4J ~'!"16241 A3?1 ~ETUP JTP.'.ST CA REGl'STER FQ~ 

l5 VJl'Jl7 44 0,0~7_, LOA "'' 781 ~ rSINGLE "' BITS 
,6 0"'7'5 {'J)li;2"13~ no A Qt,nswp rLnAn 177713 
~7 ~"'746 V1~543~ rHA 1,DSt<P f REAti C:A REGYSTER 
~8 ~,,.7~7 1'2414 ~U~# 1,0,S1.R JAC0•GOOO 
39 (t'IOl7~0 lM"6'4'- EHALT tAe1•BAD 
40 ~"'7~ 1 v•"'M?43 LQnP 

jf, 

41 
42 ~1P7 ~2 l/l~~'-41 A331 ~ETUP JTEST CA RF.:G!STER FOR 
43 "1~7!"3 ei'VJ"l77 LO A ot,'ZBt2 rSINGL.E ~ BITS 
44 (ll)Ol7'4 ~"'2"'3~ no~ oi,nst<P 'LrUI'} t71767 
45 V.-0!7 Ii!; ~~543l MI~ , , ns1<P JREAn CA REGIS TE~ 
46 et"'7~6 1'2414 ~UA# 1,0,SlR r•Ce•GOOn 
"7 ~"'1~7 Q\"'6'42 ~HALT rAet•BAD 
48 V1l"l7 ~ill ~~6,43 LOOP 

• 



A ~ir1';,) 
0

.M.ll'I 

"' 1 
~2 Vl1'1~ 1 (11"'6'4 t AJAI ~ETUF' JT!ST CA R!GTSTER FO" 
0!3 ~1"17~2 e1,0t0oi LOA OI, lB t1 JStNGL! OI BITS 

• ot4 01"'7A3 0"'20l3~ nae ~.ns1tP JLOAD 177757 

"'~ ~,,.7~4 0fiJ543;, nHJ 1 , ~SIC' P IRE'.A" CA REGTSTER 
0)6 00t7fH5 1'2Al4 ~U,_# 1,0,S?R rAe0•GOOD 
Ol7. 01'17"6 ~,,,6,42 !HAL.T f ACt•BAO 
"18 P.f'I 71117 rJ:~tB~43 LO~P 
1'19 
tQj \1!~77:.'I 0"6~4 t A3~1 ~ETUP rTEST CA REGISTER FO" 
t 1 ~:l'."711 V:'rJl101 LOA "', ZB t 0 JSINGL.~ ?ERO BYTS .. 

\ t2 Vi~7?2 ~~2"'33 no A ot,r'}St<P JL.l'lAO 177737 ., 

13 "'"'7' 3 0~5.iJ' nIB 1,ns1<P JREAt'> eA R~GTSTER 
t4 ~1"'774 1?2414 SUR# 1,0,S?R JAl:0•GOOO 
15 ~~"177ti 0£J!6'42 P:HAL. T rACl•BAD ,. 
16 01'1776 0'"!5~4~ 1.onP 
11 
18 IJ'1-777 0"'6'-41 A3fU ~ETUP r TP.:ST t:A R~GISTER FOR 

• \g 01 0"'~ Vi'0 HI~ LOA ot,7.S~ JStNGL.~ ZERO BIT~ 
'-0 "110,,1 If ~2"13~ noa "', ns1<P JLnA" 177877 
21 V'l 1 01'12 v1~5433 rn ~ t,f'.'Sl<P tR!An CA REGISTER 
'-2 ~, ~CJl3 1~2414 ~UA# 1.,0,S'ZR JAC0•GOOn 
'-3 Vl10!?14 0"'6'4' FHALT f AC1•BAO 
,4 0tV!"'5 l/.~0'.4~ LOnP 
'!5 ,6 ~,e:~o t.'!"'6'-4\ A371 ~ETUP f TEST C:A REGIS TE~ FQQ 
'1 0,t.i"-7 ~'~tel~ LOA "'I ZBA JS INGLE OI BITS 
'-8 "1v.H~ V1"i2"13~ r,oA 01,ns1<P JLCUn ,.,,577 
,g tH "'11 ~.~543J "'IR t,r"SltP JRfAn eA REG!STER 

• ~~ 01 ll'12 1'2~14 ~UR# ld~,S?R ••~0•Gnon 
~1 ~!~13 l/;Olf;'4' F.HALT JACt•BAD 
~2 V'UH4 lfl1'lt:H~43 LOnP 
~3 
:'\4 ~1e15 "'"'6'• t ·~•u ~ETUP tTe:ST CA REGIS TE~ FQ~ 
~5 ~1 e.Hi "''ett"'A LOA OI, 1B7 t S INt;L.f! 

°' ~ITS 
~6 0UH7 0~2"!3~ noR "', nst<P n.nAn 177371 
~1 Ql1V'0 ?~54J~ ntA 1,ns1<P f Re'.A~ CA RE'G!STER 
,8 fit 0~1 1'2A14 ~UA# 1,0,SZR rAC0•Gnon 
:59 (1,, 0,2 ~"'b'42 FHALT rACt•BAO 
40 '1!~~'3 li'l,,.6,43 LOOP 
41 
42 ~ 1 H'4 ?,1'1b?41 A3QI !ETUF' •TEST CA RE'.GYSTER FQ~ 

43 ~'~'5 Ql'Plt0~ l..OA Ol,ZB" 'SINGLf. ZERO BITS 
• 44 '1'!1V:,6 ~~20!33 nos oi,nst<P f LOAf'.) t 7"1777 

45 ~ 1 fl.'}.7 '11~5~33 n1e t,nst<P JREAn r:A REGIS TE~ 
46 "', 03~ U'2414 ~U~# t,0,57-R IAC0•Gnon 
47 Vi1 ~~1 C'1 "6242 ~HAL.T JAC1•SAD 
.48 "11 ~~2 VOl6243 LOOP 

• 



--- ..__ 

" °'"', 4 
'.MA·I~ 

"'1 
ot2 01~33 0Pl6,41 A 40! I ~ETUP tTEST CA REGISTER FO~ 
A3 ~10~4 vH~0 UH~ LOA Ol,7.8!5 rstNGL! 'ZERO B!TS 
P14 010~5 0~20!33 nos ot, ns1<P ,LnAn ,, 7"1717 • Ol5 010~6 Pl~!543~ fHA t I f'Sl(P 'Rf!An t:A R!G?STER 
06 01(~~7 1'2414 ~UR# 1,0,S'ZR IAC0•GOOn 

°'" 
01e40 ~"!6~42 ~HALT •Aet•BAO 

t't8 AU1A1 i"'a'•~ LOOP 
"'g 
t0 "1 • ~42 0?16241 A4t: 5ETUP 'T~ST CA REG!STER FOR 
l1 01043 °''Qi t 01 LOA ~.ZBA JS?NGLF. °' AITS 
t2 ~11f1.A4 ~~2"'3~ nae Pl,nswP n.nA" 173717 
13 ~1v.i£15 0~543~ f)If.~ t,nsKP f Re'.An CA RF.G!STER 
t4 01046 1?2414 SUR• 1,0,S'ZR. - f AC0•GOOr> 
15 010«17 0"'6'-4? E'HALT JAC:l•BAO 
t6 0t~~0 Vd"5'A:\ tonP 
17 
18 ~Hrt,1 e'l:'i624 t A4?1 ~ETUP rTFST CA REG!STE~ FO~ 
1g !?! 10~2 ~?0111'1 LOA "I 1-B~ rS!NGLE OI RITS • 
?0 ~1\21~3 t-1~2~33 noR "',nst<P f LtUn 1677'17 
~1 ~10~4 ~fl\5.i33 l'HA 1,ns1<P rREAn CA REG!STER 
22 01~~5 1~2414 SUB# 1,0,SZR rAC0•Gnon 
'-3 01il!~t5 tT,1?16'4' FfiOLT JAC:1•f:UO 
~4 Vi10~7 ~"'6~4~ LOnP 
~5 

?.6 f2' 1 ~~0 00lfS,4lt A4~1 ~ETUP •TEST CA REGTSTER FOP 
~7 01'!1,;1 ~,0111 LOA Ot,28' rStNGLF- ZERO BJT~ 

'-8 ~UJ!f'i2 0~2"'3~ noR oi,nsl(P JLOAr'\ 151777 
~g ~10fll3 r.~54~~ n1R \,ns1<P rREAO r.A REGtSTER • ~0 Vi10~4 14'2414 ~UB# 1d,,SZR rAC:0•Gnon 
31 ~ 1 0flii5 ~,~5,42 FHALT rAC1•BAO 
~2 ~ 11(1~6 !111'116'4~ LOnP 
~3 
~4 01'1~7 t'IOl6~4 t •44: ~ETUP 'TEST CA REGIS TE~ FOR 
35 0,ei10 V-1'Pl11'- LDA Ol,ZBt •SINGLE ~ BIT 
~6 ed 011 0~2"13~ no A oi,nSl<P rLnAn 137777 
~1 ~H;12 0~5433 MIR 1,f"\Sl<P JREAO CA REGYSTEP 
~8 01V.73 1?2414 SUA# 1,0,S'ZR rAC0•Gr:ton 
39 "'1e:7A ~p?t 6,, 4 2 ~HALT JAC:l•BAO 
40 ~1015 vit"624~ LOOP 
41 
42 0Hl76 ~~6241 A4~1 ~ETUP rTEST CA REGISTER FO~ 

43 01 rf\17 1°'2'2~ AOC:ZR !'JI. l'I JStNGL.E 7.ERO BTT 
44 0110IVI til~20!3:5 noe oi,ns1<p rLOAO ~77717 • 
45 ~, 10!1 Cd'l5A~~ n I B 1,nst<P 'RF.'. An eA REGISTER 
45 0110!2 P,2.414 ~UA# 1,0,SlR JAC0•GOOO 
41 ~t 10IJ l!)l?l6'-4~ 11.'.HALT rAC1•BAO 
48 vi' 10!4 Gi"'6'.4~ LOOP 

• 



• "'~', 5 • ,.. A IN 

"1 
Ol2 ~ 11 ~5 0~6,41 A4fU ~ETUP rTEST nISK Ano~E~S RF.'.GTSTE~ 
1713 M 1 Olt; P"2~2"' SU8ZL ~.m rF~R StNGL.E ! ~IT 

• Qt4 011 ~7 v1~31'.113~ nor. ot,nSl<P rLOAM "SC 1" 
"'~ P'111t'! 0~643~ nu~ 1,ns1<P IR~AO ~ACK 
"t6 ~ 11 t 1 U'2414 ~U~# 1,0,S?R IAC0•GOOM 
."-7 ~q 112 0m6~42 f!HAL.T rAet•BAO 
~8 r11 11 J ~"'6'4~ tonP 
"IQ 

10 V11114 t:."'6'-41 A471 ~ETUP tTEST nI!K AnOPESS RF'GISTE~ 
1 1 f:Jl11'!") 17,,0"16~ LOA "',l<Bt-1 tFOR SINGL.E 1 BITS 
i2 ~i11t6 vR30!33 noc oi,n.St<P rLnA" "SC2" 
13 ~ 1 1t7 ~· ~6 433 n1r 1,l"'Sl<P IREAti FUCK 
1 4 (il11'0 1?2414 ~U~# 1,0,S'ZR rAC0•Gnon 
t5 ~;1 1 ~ l lfil?lf!?.4' FHAL.T rAC1•t:UO 

• 16 0, 1 '2 V'~6?4~ LOC'IP 
17 
18 0, 1 '3 0r11 6,41 .A4--: SETUP rTEST n1~K Ar)O~ESS RFGISTEP 

• 19 Q111'4 v1?Vit:J16t LOA ot,K813 rFOR STNGLE , ~ITS 
?'1 flt 1 1 ?5 ,.,~3"'3' r" or. "',nSKP JL.OAn II SC4" 
?.1 0' 1 '6 il'·,i;fSd3~ n1c 1,ns1<P H~EAn FUCK 
?2 Vi11?7 1.'<414 ~U~# 1, CJ!, S7R rAC0•Gnon 
'3 k:l 1 1., (i4 ('~0,4'. F.HAL.T JAet•BAD 
~4 ~ 1 1~1 G'·~b~43 LOr')P 
25 
~6 V111~2 v," 6' 41 A491 ~ETUP f TEST "l~K Ano~E5S RFGISTER 
'-7 k"tl~J ~~'~""62 LOA !'l,KB12 r FfH~ StNr;LE t AITS 
,8 v~11~4 t.~3~3~ nor: r'l,nSl<P rLnAn "sea" 
,g ei 1 1'.3 0 (1~643~ nic 1.,nSl<P rREAn RAr:K 

• ~0 e' 1 ~6 1'2£114 SUA# 1,!ll,S'ZR rAC0•Gnon 
:H e 11 ~7 ""'6~42 F.HALT tAC1•BAO 
32 01 1A1t1 (ltf')l6'4~ LQnp 
~3 
~4 M 141 v""b~4t A5"1 I ~ETUP rTF.ST n1~K Ar"1QRESS REGISTER 
~5 01142 ?"C'J~6~ LOA t'l,l<Bt1 r F" nR SINGLE: 1 ~ITS 
~6 °'11413 ~~30!3:5 nae oi,r,51<p ILOAn "51" 
37 (11114 4 ~~6.d33 n Ir: 1, r")St<P JRE4n BACK 
~8 V• 114~ 1?2.i14 ~UR# 1,0,SZR rAC:0•Gnon 
39 0 i 146 Plt'16242 EHAL.T rAC:1•BAD 
4'1 "'1147 V'·°'0'4~ LOt"!P .. 41 
42 011 !1;0 ~"'6241 A5tl ~ETUP tTEST n1~1< AOD~E~S RF€GYSTE~ 
43 Vit1~1 e''-~~"'64 LOA "',I< fH Pl rFOR S?NGL.E t RITS 
44 011~2 ~~30!33 nor.: ~.nsl(P JL.OAn "S'-" 
45 011'53 c>.~643~ nu~ 1,nSl<P rREAn BACK 
45 Vl11"4 1'2414 ~UA# 1,0,S'ZR rAC0•Gnon 
47 ~11~5 "'"'b'42 FHAL.T tACi•BAD 
48 011~6 ~,,6,4:5 LOnP 

• 



. ··---· -· - ·--

A 
"'"' 1 6 

1

.f"IAPJ 

"'1 
Ol2 ~H 1 ~7 ~4't6'-41 A!.H>: SETUP f Te'.ST nI~K AnORESS REGISTER 
Ol3 ~H 1 BQI V.,00!5!'5 LOA nt' 1<89 IFOR STNGL~ 1 BITS 
Ol4 01 1~1 ,,,~3~33 noc "',tiSt<P JLOAO "S'9" • "15 V"11t"2 v.F;6433 n1c t,,,Sl(P r RE Ar> IT BACK 
1:116 ~ 11 ~3 1'2414 ~UR# 1,0,SZR f AC0•Gno" 
fA7 011 ~4 V"Ol624?. f.:HALT f A~1•BAD 
Ol8 ~11~5 ((j"'b?43 LonP 
Otg 
U'I 011~6 ll1 t'Jl6?41 A5~: SETUP ITEST n1~K A"'D~ESS RFGJSTE~ 
11 ('?'1_ 1~7 v1,"'1e'l6~ l_OA Ot,t<B-- rFnR S!NGLF i. "ITS 
t2 ~, l '10 v·~3C'l33 nae oi,ns1<P tLnAr> "SA" 
13 '"'171 1l"bA33 n1c: t,~St<P r R·EA n IT BACI< 
14 PJ,172 1?2414 ~UF3# 1,0,SZR rACet=Gnon 
15 iH 173 ~~"' 5 ~ 4?. ~HAL.T JAC:l•BAD ... t6 ~1174 (,li"'6'4~ LOOP 
t 7 . 
18 V'11'15 ~11f.116'41 A 5 .d: ~ETUP f T~ST nISK AnDQf SS RFGTSTEP 
t9 V)i\16 M,~1,,.67 LOA "', KB7 f FOR SINGLE \ RITS • 
20 vd177 ~'i3P33 nor. oi,ns1<P JL.OAO ''H"l" 
?.1 ~ 121'.'1~ 17iFi6~~3 n I l. 1,ns1<P f Rf(Ar">· lT BACI< 
22 012~1 1"241A ~UA# 1,'7!,SZR JAC0•Gnon 
,3 "111 2'712 f?~t5,42 EHAL.T f AC1•BAO 
'4 V'! 1 2~3 ti"~6?4~ LonP 
!'-5 
?6 01 2"-4 ~~6,41 A5~: 4'ETUP tTEST nISK AnO~E~S RF.GI STEP 
'}1 012r-!) (1·'0"'7"' LOA Ol,l<t3~ 1FnR SINGLE 1 FHTS 
'-8 fil, 2~6 fl·~3"'3~ nor. oi,ns1<P JLriAn "H"2" 
'-9 012~7 ~~11\6 43~ n IC~ 1,ns1<P JREAn FUCK 
~(!'I ~12\0 1'2~14 ~UR# 1,et,S7R r M~c;,•GOOn • 'H "12t1 vi"'ti'4'- FHALT JAC1•BAO 
~2 ?.121.2 11'"'6~4~ LOOP 
~3 
34 ?.12,~ 1(1..,,6?4 t A5~: SETUP JTE'ST nISt< Arm~ESS RFGtSTE~ 
35 "'. 214 •?·~00!1 \ LO• Ol,t<B~ rFnR STNGLE , ~ITS 
~ti ~121b F1~30!3~ nor. r,ii,nst<P JLflA"' "Hn4" 
J7 lll 1 ~ t b ~~~bA3~ n1c t,n51<p JREAO YT BACK 
~8 ~q 217 1'241~ !4UR# 1,0,S?R JAC0•Gnon 
39 (1.' 2'Vl ~~0!6,42 F.HALT h\C l •BAO 
'10 ~) \ 2~ 1 f..1"16,43 LOOP 

"' 41 
42 ~12'2 Y.J~6,4t A57: SETUP ST EST nISK Ano~ESS RFG:tSTEP 
43 ~1223 "''Vl°'7' LOA OI, l(B~ f FOR SlNGLE 1 ~ITS 
'44 012'4 0~3~3~ nee DI, ns1<P rLnAn "H"B" • 
415 "'12~5 ~·i~6.d3~ l"IC t,r"SWP JREAn IT BAC:t< 
46 012:?6 1~241.d ~U~# 1,0,SlR IAC0•Gnon 
47 "', 2'7 0:1!6'"' FHALT f AC1•BAD 
48 012~~ ~-l'Jlb~ai~ LOMP 

• 



A "'(;) 1 7 ·.MAI~t 
~1 

"'2 ~12~1 ()1"162•1 l 5A I ~ETUP tTEST nI~K A"DRESS RF.'.GTEPSTE" 
Ol3 '11232 e'0"'73 LOA Pt,l<B~ JFOR S!NGL.E , 8ITS 

• Ol4 ~,233 0--:,,('133 nae ot,r>Sl<P 'LOA" "H~1"" 
"'~ P12~4 (ill~6A3~ nu~ t,nSl<P IREM'J !T BACt< 
OJB ~H235 1?2.i1A ~U8# t,0,S!R f AC0•GOOn 
~1· 01236 fd"6'•2 f!MAL.T rAet•BAO 
'718 ~12~7 0"'6'4~ LOnP 
OIQ 
10 ~,24~ ~"5241 A591 !ETUI' f TP!ST OI~K Ano~ESS RE:G?STER 
11 012A1 ~1~lil011A LOA "'·1(8, H'OR S!NGL.E t ~ITS 

'°?' 
12 012112 ~flC:H'l33 iioe Dl,nst<P rLOAO "FORMAT'' 
! 3 01243 ~~6A33 nu~ t,f'Sl<P rREAn TT BACI< 
14 [II, 244 U,241~ ~UA# 1,0,SZR rACeJ•Gnon 
, 5 01245 V"'5'4? EHAL.T f Al:1•BAD • 16 Pn 2., 6 vH~6'-4~ LOnP 
t7 
18 ~12A7 0r.i.5,41 A fSOl I ~ETUP f TEST rnsK Ano~ESS REGISTER 

• u~ "'1250 ~'0"54 LOA ot,l<Bt tFrJR SINGLE 1 BIT 
~0 "4112~1 0~3m33 nae oi,nSt<P rL.nAn '' 0 t" 
'1 M2~2 ~~~6433 nt~·t,nStt'P U~EAO IT BACK 
~2 ti: 12~3 1~2414 ~UB# 1,0,S'ZR JAC0•Gnon '--"' 

'-3 ~'2~4 C.11~6'-42 ~HAL.·T JAC1•BAD 
~4 ~12~5 (lt!t6243 _· LOOP 
'5 
'-6 ~·2~6 V!~624t A6tl SETUP JTEST nISK Ano~ESS RFGTSTER 
'-1 e 1 2.-;7 1 "'2~2"' ~U"Z~ Pl • "' rFnR S!NGL.E , RITS 
'-8 ft., 2~0 v-~3"133 nor. t'l,ns'<P J L.nA.D II Dot'' 
,g ~J12~1 (11"'5•3~ n1e ,,nSt<P JREAO !T BACI< 

• ~0 [.) 1 2,r;2 1'2414 ~UA• 1,0,S'-R rAe0•Goon 
'.H 0t2A3 0"'5'A~ f!tiUL T f A~1•BAO 
:'\2 (1112~4 0"'M>4~ LOOP 
~3 

~4 ~12~5 ~Ol6'.4t A6,I ~ETUP 'TEST 0 I SK Al")ORE~S RFGTSTER 
35 ~ 12f'\6 11'12120t AOCZL "'I"' rFnR StNGL.~ "' BITS 
'6 012~7 V!~3"'33 nae ,,.,,.,Sl<P t"SC1"•0 
~7 01210 HHiA3' nu~ 1,r,51(p JREA" THE REGISTER 
38 vH271 1:>241.t SUA# 1,0,S7R JAr!0•GOOn 
'Q ~:1272 V.l'.5,42 ~HALT f ACt•BAD 
40 '11213 v1~6'4~ LO~P 

• •1 
42 01274 0rll6241 A531 ~ETUP f TEST nI~K AnORESS RFGtSTER 
43 01.275 ~'0~7~ LOA Ot,ZB14 rFnR STNGL.E ot AITS 
~4- 01276 ~~3"'3~ nor. "t,nSl<P f "SC?" • 0 
4~ 01277 "'"6433 "u: t,ns1<P JREAD REGISTER 
46 Ct'l!30!0 1'2414 SUA# 1,0,S'ZR rAC0•Gno" 
41 ~ t 3"' 1 vi"'l524~ F."HAI. T JAC1•BAO 
48 ei, 30!2 ~"'6'-43 LOOP 

• 



··~~-- "-
A ~Ql,.8 ·.MA IN 
Ol 1 
0!2 rll\30\3 fj.lH'J16?.41 A641 ~ETUP 'T~ST rHSK AtiDRE~S RFGTSTER 
~3 013"'4 0\'00!78 LOA t'l,'Z813 •Fr.JR StNGL.! t)t BITS 
0!4 !lJ 13fi't> Ql-'130!33 "or. oi,nst<P J "~Cid" • 0 • Ol5 0130!6 1Af5SA33 n1e 1,nSl<P; JR!An REGISTP.'.R 
t'16 013~7 1'2A14 SUA# 1,0,S'fR rAe0•Gnon 
0!7 0!.310 ~1'1624? ~HAL.T 1AC1•BAD 
1'18 0, 311 Vl"'6'-43 LOOP 
t:Jlg 
h1 0131~ ~""'t5241 A6!llJI ~ETUP tTEST nISK Af')ORESS RE'GtSTER 
11 ~1313 ~'V'"''' LOA Ol,'Z81.2 JFOR SINGL~ "' f.HTS 
12 (.111314 ~"R3"'33 "or. t'l,nSl<P, J "SC8" • 0 
13 V'lt3!5 ,~~6.d3~ ntc 1,ns1<P JR~A" ~EGIST~R 
14 0!316 1~2~14 ~UR# 1,0,SZR 1AC!0•Gnoo 
15 ~1317 01'1'624~ ~HALT JAC1•B40 ....... 
16 vH 3?0 0"'6t'43 LOnP 
17 
18 013~1 0t'16,41 A6~1 SETUP , t TEST nI~K Af')O~ESS RF.GlSTER 
19 013~2 ~'010"' LOA "'' 78 t t ,FOR StNr;LE 

"' BITS 
'-" 0!323 t" ~ 3"' 3 :5 f'OC 01,r,51'p J"S1 11 • "' '-1 013?4 V'e643~ nxc t,ns1<P f REAr'.) REGISTER 
'-2 ~1325 1'2414 SUB# 1,0,SZR rAe0•Gnar> ,3 M 3,t; '~"'524' '!HAL. 'T J AC (•BAO 
'-4 Vi•~'7 rM'16'4~ LOnP 
,5 
26 ~1330 (!()16?41 A67: SETUP' 'TEST M.ISK AOO~ESS REGTSTE~ 

'-1 0!3~1 (1'~010! LOA ~.7810 JFrJR SYNGLF- 'ZERO BJTS 
'-8 0 ,_ 3~2 V}fil3"133 nor: "'I OSt<P J "S2 11 • "' ,g 013'3 ~11§643~ ri I e 1,ns"P JREAri T. T BACK 
30 013~4 1'241'1 SUB# 1,0,SZR 'Aeei•Gnon • ~1 M.3~5 lli"l624'- ~HALT JAC1•BAD 
:\2 01~~6 ~H"~'43 Lonp 
~3 

34 Ol13~7 ~,..~,41 A6A: ~ETUP rTEST OU~K Ano~ESS RF:GISTER 
35 il\34'1 v1~t-'t0'- LOA Pt,ZB<> JFOR SINGLE 7.E~O BJT 
~B {ll 1341 0~30!33 nae oi,nst<P '"~4" • ot 
~7 ~13'12 ~"its.13~ rue 1,,,Sl<P JREAn IT BACI( 
~8 0\3A3 1'2414 ~UB# 1,0,S'ZR JAC0•GOOn 
Jg 0!3A4 ('Ol{)'.4' F.HALT rAC1•BAD 
40 ~43"5 en15::>43 LOOP .. 
41 
42 '113.i6 0rll5241 A6Q: ~ETUP ITES'T f'>I~K AnORE~S REGtSTER 
43 t·H34'7 0'.0\03 LOA "',1.88 rFnR SINGLE ZERO BYTS 
44 ~, 3!'50 0~3"133 nae oi,nsl(p 

'" ~8" • "' ''~~ 

45 013~1 ~"'643~ n1e 1., ns" P JREAn TT BACI< 
46 f11352 1'241~ ~U~# 1,0,S'lR J Ar.0•Gt'.10n 
47 Vt1353 v;"'6"42 EHALT tACl•B•O 
48 Vi13~4 ~."'6~43 LOOP 

• 



A '-"0, 9 .MAHI 
Ol 1 
Ol2 "'1J'Hi V'Ol6241 A7~1 ~ETUP f TEST n1sK A'-'DRE8S RF-GT STE~ 
Ol3 0t3~6 ~,0,04 LOA f'I I !87 JFOR S!NGL.E "' BIT 

• Ol4 013~7 0~3!'.lt3~ noe OI, nS·K P J"M01 11 • 0 

"' 0' 3'50 ()1~6433 t'l IC t,nSKP rr~~An TT BACI< 
ot6 ~ t 3"' 1 1~2414 ~UB# 1I0 I SZ'R rAee•G"o" 
~1 0t3~2 ~0!6~42 ~HAL.T JACl•BAO 
1'JJ8 01363 01'1t'5'43 I. Or.'.tP 
"'9 
10 013~4 ~"'6~41 A7U ~ETU~ f TEST fH~K AliD"ESS REG I STE~ 
t1 ~13~5 ~'~10~ LOA "'. 18~ rFl'lR StNGL.e'. 

"' 
8IT 

12 013~6 0~3~3~ nee 0t,nS1<P l"MD2" • 0 
13 ~H 3~7 CJt~5AJ3 DIC 1,"Sl<P. f REA" !T BACI< 
1. 4 01370 1'2414 ~UA# 1,0,SZR f AC0•GOOO 
15 01311 V11"16?4?. !HALT fACl•BAO 
16 01312 0"'6'-43 LOnP 
17 
, 8 211373 <-1"1624 t A7'-1 ~ETUP JTEST nI!K AnORESS RF.:GISTE~ 
u~ ~1374 '11~010~ LOA O! ''ZB~ rFt.iR SINGL.E 1ERO BJTS 
~0 tll 1 375 V.'SJat3~ nae "'•"Sl<P '"~04" • 0 
'1 rA137f> ~.i;543~ IHC t,ns1<P JREAn IT BACt< 
~2 ((!, 377 1~24tA .~US# t,C'l,SlR f AC0•Gr)OI') 
'>.3 ~14"'V' ~~ "'6 2 4 2 . EHAL T JAe1•BAO 
~4 ~14~1 0~5'4~ LOOP 
~5 

'6 0 !. 4" 2 0"'b241 A131 SETUP rTeST MI~K A"DRE~S RFGtSTE~ 
"7 '114"'3 ~'~107 LOA O!,Z84 rF"~R SINGL~ "' 8IT 
'8 014~4 ~~3!'13~ nae t'l,nst<P I "MOA" • 0 
~g "', 4~5 0~5AJ~ n1e 1.nst<P f REA" IT BACI( 

• 30 "'t 41'15 1'2414 ~UR# t,0,SZR JAC:0•GOOf' 
:51 e,14!?17 0"'5~42 E:HALT f Ai:!l•BAO 
~2 CJ114UI 01?16,43 LOnP 
~3 
~4 ~, 4, 1 ('1't6'4 t A741 ~ETUJ' f T~ST nISK A"DRESS RE:G?STER 
~5 ~,11112 ~'ll11"' LOA OI, 'lB~ tFnR SINGLE °' FHT 
~6 <11HU3 V11"'3~33 nae e11,ns1<P I" MO t 5" • °' 37 el141.4 Vi~643~ "I e t,r'lSkP JRF!An IT BACK 
:38 0,415 1'2414 SUA# t,0,51.R rAC0•Gnon 
~g 01416 01'16'.4'- F.HALT f ACl•BAO 
40 ~i~4~7 ~~5~43 LOnP • 41 
42 0tA'~ it"'6'41 A7,I SETUP rTF.:ST tH~K AOORESS REGISTER 
43 014~1 ~'0tt1 LOA "', ZB2 rFnR S?NGLE ZERO BYT~ 

• 44 0!4?2 1?1~30!33 (')QC: f't,r'.)St<P f "FORMAT" • OJ 

45 014'-3 ~'56433 rue t .nst<P rREAn ?T BACI< 
415 0!4'4 1'2414 SUA# 1101S?R 'u~0•Goon 
47 0!425 ti"624'- ~MALT rAC:t•BAO 
48 01"'6 ~"'6'-43 La·np 
4g 
~0 ·• E t:1 T 

• 



~0'-0 •• MAlN 
"'1 
Ol2 0\41'-7 £1'1~6~41 ·~,u SETUP •TEST nISK AnORESS REG?STE~ 
1'13 014'30 t'l~vH 1 ~ LOA m,zet JFOR S!NGL.f! OI AIT 
Pl4 0!431 "''439'33 nae o.,ns1<P '''n1" • OI • °'e 0t~!2 ~~64~~ n1e t.nsKP , JR!A'-' !T BACt< 
Ol5 ~H 4~3 1,2414 ~lJA# 1,0,S?R : , u:e•GOOD 
~7 0!4~4 01715,42 P.:HAL.T ~AC1•BAO Wr'.lRn 
ot8 ~Hl~5 Y,r)l6243 LOOP 
09 
10 VJ 1 436 V!Ol6?.41 A711 SETUP JTEST IHSK AODRE!S REG?STEP 
t1 0,431 1 "'2~20! lDCZ" OI, OI t f"OR StNGL.F. ZERO BTT 
12 01 4'40 0~31"3~ nee ~.nst<P '""0" • tJI 
13 0f 4'11 0~6A3:5 n1c 1,nst<P JREAl"l tT BACK 
14 0~442 1'2414 SUB# 1,0,S'ZR rAC0•GOOO 
15 C'H4A3 0"16242 ~HAL.T tACt•BAO ~ 
U5 014-14 0<'16243 LOOP 
17 
18 01445 l'J2401't A7RI ~UB OJ ' OI JCHEeK CA REGI8TER, AL.l 
19 014At5 0"'6'3' JSR •I~ET JPr!SSI"LE PATTF.RNS 
20 014A7 0~2"133 nos t"l,f'Sl<P f LOAn CA, 
21 0t 4'!10 '1f5543'.3 l")IB 1,ns1<P f RF-Ali IT BACK 
?.2 0t4~1 1~241.! ~UB# 1,0,S?R rACe•Gnon 
,3 014~2 00te~•2 '!HALT tAC1•BAD 
24 ~t 4"i3 CA"'6'4~ LOnP son YT O~JLV MNC:E FOR EACl-f PAT 
?5 ~1454 t~1•~4 TNC "', OI, SZR f N~XT PATTERN 
26 014~f> V1!?let771 JMP ~,. '7 
27 
~8 "'' 4~6 ~Q\6,37 A7~1 JSR •ISET JCMECK DTSK ADORE SS ~EGISTER 
?9 Ql14!57 0~31713~ nor OJ,"Sl<P JALL. POSSIBLE PATTFRNS • 30 0•460 0'56433 n1c t,nsKP n.nAn/REAO BACK 
31 014~1 1'2414 ~U~# 1,0,S?R rAC0•Gno" 
~2 ~H 4fl;2 (?lt'16,42 ~HAL.T JACt•BAD 
33 CH 463 0""6?43 LOOP 
34 ~14~4 1Cl140!4 !NC Ol,Ol,~ZR 'NEXT PATTER~ 
35 014,.;~ 0~0771 JMP ' ··' 36 
~7 014~6 "'"'6'-41 AB Ot I SETUP •SPECIAL TEST FQQ ,.2~H 
38 01.4f'7 1~2400. SUB °'' Ot 

r IC: PAl:K8. SET Rlf;HTMrtST 
39 01470 0~0134 tDl ,.,BITl f BlT IN EACH PACI< t.iITH 
40 0!471 ~72f'l3~ no A ,,nSl<P rJ SUCCESS?VE L040~, THEN 
41 ~·· 472 

072~33 no" '-•"St<P rL.OAr> 'ZE~O~ MARGI~JAL 
42 "'' 473 ~72ot33 nae ,,nswp rPACKS W?L.l MOLD THE "' ''· 43 01474 fll~2Pl33 no A ~.f'\Sl<P 
44 01475 0e543~ ntfl4 t,rlSl<P f TE'.STING CA REt;ISTER 
•5 '111476 1'-5"'04 MOV 1.1,SZR •AC0•Gnon 
•e "1477 01?15242 EHALT JAC1•BAD 
47 et!.50!0 "'"'5~43 LO~P 

• 



.4 "'~'1 ·.MAI'! 

°' 1 "12 Pl15.,.1 V.Ot624, A811 ~ETUFt I SPECIAL T!ST FOR f'2~H 
0!3 01~0!2 1 tlt2400I !UB OI, OI r1e PACKS, SET PQSITinN 2 

• 0!4 0 U50t3 03~H 3~ LOA '-•A.IT2 rCPIN 9) IN EACH P•CK WITH 
Ol5 0'!5°'4 ~'2"'33 no A ? , r"St<P ·~ SUCCESS?V~ LOADS, THEN 
"'6 015~5 ~72ot3~ MOB ~.ost<P JLOAO ?EROS. MARGTNAt. 

°'' 0t50tf5 ~72t'Jt33 "OB ~.ns1<P f PACt<S W!LL MOLD A ti f H 
"f 8 Olt5"'7 0~20t3~ ('}QB c.,ns1<P 
(Jig 01510 ~~5433 DIB t,ns1<P I TESTING CA ~EGIST~R 
t0 Ptt5! 1 1'2414 SUB# 1,0,S!R f AC0•GOQ(') 
!. 1 1ue12 0"'6'-4~ ~HALT f A~t•BAD 
12 l'l 1b13 fiH116'-43 tonp 
13 
14 '-', 5' 4 ~"'6241 A821 ~ETUP f SPECIAL. TEST FOR .-2g1 
15 M515 1~2400! ~UB ,,. ~ ~. rie PACKS. SET ~O~ITinN 4 • t6 '11516 ~3eitJe . LOA '-• .. A.IT4 J CP IN ?. ) IN EACH PACK WITH 
t7 01517 ().12"'3~ ·no A .,. , nst< P 13 SUCt;ESSIVE LOADS, THEN 
18 0,5,0 072"'3:\ nae ,,ns1<P rt.fl Al" 7EROS. h4ARGYNAL 

• tQ ~'5'1 ~72f.'IJ~ no"' ;.ns1<p rPACKS WILL MOLD A " t "~ 
~0 '-" 1522 ~"'20!3~ DOB ,,,,ns1<P 
21 £i115~3 V.~5433 l'\18 1.,ns1<P f TESTING CA REGISTFR 
~2 ~1524 1'2414 ~UA# 1,0,SlR IACe•GOOn 
'3 015'5 """6?4'- ~HALT IAC:t•BAO 
"4 015'6 ~f'lfBt.4~ ' LOMP 
~5 
?6 015'7 '?1~6'-4t A8~1 ~ETUP rSPECIAL TEST FOR A291 
,,7 ~15~0 1 "'2400. ~UR "'."' rH: PACKS. SET PQSITinN 8 
~8 015:,1 "'~"', 37 LOA '-•AIT8 J(PIN 12, IN EACM PACK WITH 
~g ~15~2 vi72013J no A '-•r)St<P r3 SUCCESSTVF. LOAD!;. THP:,:N 

• 30 CH 5~3 ~'2"'3~ no A ?.rlSt<P tLnAn lEROS. MARGTNAL 
~1 01!)~4 el72'7133 no A ,,nSl<P f PACl<S W!L.L MOLD A "t" 
32 "1115~5 i1J~2"'33 noR "', ns1<P 
:\3 rnt5~o O!f'S433 MIA 1,r)Sl<P rT!STING CA REGISTFR 
34 0,5~7 1'-2414 eUA# 1,PJ,S7.R JAC0•Gr.JO~ 
~5 £AU5.t0 0"'6'42 £HAL.T rAe1•BAD 
~6 ((! 1 ~41 £'1"16243 LOOP 
:57 
~8 01542 (~0!624 t A841 !llETUP JSPECIAL TEST FO~ "2~1 
~g "'t 543 1 P!2400I ~UA t'I' OI rIC PACKS. ~ET POSITinN 1 
4"1 0,5.44 ~3"' t 34 LOA ,,AIT1 f (PIN ~) OF EACH PACI< WITH • 41 ~11!>~5 Q'13Pt33 nae ·'-, nst< P ·~ SUCCE8S!VE LOAD~, TMEN 
42 01546 ~73"133 "oe ,,nst<P 'LOAD lE~os. ~A~G!NAL 
43 eit547 0731"33 no~ ?,nSl<P JPAC!<S W!LL HOLD A tit "·. 

.. 44 0t5~0 ~"JP!33 r")QC A,nst<P 
45 0t!5!H 11!~6433 "I e t,,,Sl<P I TESTING DtSt< AOnR R~G·. 
46 015~2 122414 ~Ua# 1,0,SZR rAC0•GOOn 
47 0t5~3 lil"!6?42 F.HALT JAt:t•BAO 
48 0t5'4 011'16243 LOOP 

• 



··----- ~-

A a.e,2 ~M~-lN 
"'1 
0\2 01555 ~"-6?41 A8!H SETUI' JSPEeIAL TEST FOR A.291 
l"J rll15!56 1 !?12.40"' SUA OI, OI f IC PACl<8. SET PO~ITION 2 
~4 k115~7 ~~~013!5 LOA '-•AIT2 JCPIN C)) OF EAl:H P•Ct< WITH • ot5 '1'U5~0 ~~73f'I~~ l'lOe 2,ns1<p J3 SUCCESS!V~ LOAD~, THEN 
ot6 01 MH 0730!3~ nee 2.nst<P f LOAr> lEROS. MARGINAL. 
ot7 rnt5~2 ~73<'133 nee ~.OSl<P f PACKS WYLL RETAIN A " 1 tt ~ 
0!8 kH5A3 111~3"'33 '-'Or': Ot,OSl<P 
"IQ ~15"4 ~~643J "IC t,OSt<P tTESTI~G DYSI< ADOR REG'. 
1~ !7115~5 U'2414 "UA# 1,0,57.R" f A~0•GOOO 
t 1 ~~ 1 5156 Pl~5?42 ~HALT rAC!•BAO 
12 015~7 (i\0!5'-43 LOOP 
13 
14 0io10 0010?.4t •6~1 ~E'TUP f SPEeIAL T~ST FOR A201 
t5 015?1 1 "'2400t -.ue Oj I O! ne PAeK~. SET PQ~ITHlN 4 
16 01572 r1o~013e LOA '-1BIT4 JCPIN ?) OF EACH PACI< l-IITH 

.. ,. 
t7 ~t573 073"'33 r,o r. 2.ns1<P r~5 SUCCES.S?VE'. LOAD~, THEN 
18 01574 ~'3"'33 nee ,,nst<P t L.OAn lEROS. MARGINAL 
t9 01575 0730!33 "'0C: 2,ns1<P .JPACKS WTL.L RETAT.N A " 1 ,, ~ 
20 ~1576 V1~30t33 nor. f",f'Sl(P 
21 01.577 ~~6433 MIC t,nSKP J TES'T ING OTSI< AOF)R REG·. 
'2 CJ\16"'0 U'2414 ~UB# 1,0,SlR ·~em•Gr!OI'.' 
?.3 V'1160!1 ~"'fB~4~ FHALT tAC1•BAD 
~4 ~q;l'Jl2 v; t'lf;'~~ t.OnP 
?5 
?.6 ~15"'3 v.iJ"'f>'-41 A871 ~ETUP JSPECIAL TEST FOR ~291 
'-1 V.16"'4 11'12Ae!OI ~u~ "'. t'I rie PAl:KS. ~ET PQSITinN 8 
28 "'1 t;i1'115 Ql:3~t37 LOA ,,~IT8 JCPIN 12, Of EACH PACK W!TH 
'-9 0160!6 ~~' 31'1133 "'OC ,,f'St<P f 3 SUCCESSIVE LOAD~, TMEN 
~~ M c5"'7 C,-,7Jt'l3J "OC 2,nst<P rLnAn ALL ZEROS. MARGINAL • ~1 ~1510 ~,73oi3~ nae ,,,.,St<P JPACl<S WTLL RETAIN A "'-"~ 
~2 016tl vi~3"'3' rioc "'•"St<F 
~3 016\2 V'~b43~ ti Ir: t,OSl<P JT~STING DTSI< AOnR RFG~ 
,4 lH5t3 1'2414 ~UA# 1,0,S'lR rAC:0•Gnon 
~5 01614 e."'6'-4~ '!HALT f AC1•BAD 
:56 i1 tH5 0"'5'-4~ LOOP 
37 
38 016t6 P.!'0147 All LOA °', 1<one JCHECI< FnR ILLEGAL 
39 0t6t7 0.404"3 ~TA 

I 

tOEV!CE SELEeT BV O!,fl'1.l 
40 vH 6'-QI "''414'-" LOA t, C2!'52~ tOTSI< PAr:K Ct'.INTROL •• 41 ~1621 ~~6~4"' SETPt •PERFORM "00A" TO FVF.RV 
42 016'2 0~60!Cll'-" Ai°.lt "OA 

l '"' 
JOTHER OF-V!CE AOnRESS 

43 ~t6'-3 Vl,.1'13:5 rit~ t't,l'."Sl<P JANO CHEt:K OSKP 
44 016~4 U'241!5 ~UB# 1,0,S~JR JEACH TIME Tn SEE 
45 01625 0"'624'- f'.HAL.T rIT REcor;NIZED THE "00R'1 ~ 
46 0\6~6 fll1'l6~43 LOnP 
47 0Hi27 [11'0'7~ qi'. 2 t YS'Z • IH .1 •cnoe: FRMM HERE' r,N IS 
48 ~lt 630 L-ii,0'17? LOA O.,A1~1 •FMR INCREMENTtNG TO 
4g ~16:51 ()l'~\2~ LOA ':>.. ~71 JNEX'T MEVICE ADDRESS 
~0 (). t 632 14340~ ANO ~.O!,~N~ 
•51 0H;33 C?!Ol040~ JMP A2 
!52 ~16~~ 0~0t54 LDA ~.r.osK 
"3 0163~ 1~241!5 SUR# 2, 0, s~tR 
~4 015~6 0"'0771 JMP ~1.-2 
~5 "'15~7 0f'l0762 JMP 81.1•1 • 



A ~~'3 ~MAIN 
"'l 
Ol2 ~1t>40 e."'6241 821 ~ETUP rs~E IF rs' PULSE WILL. SET 
"'3 01641 Ii''"°''°' LOA 01,e1~00t '" np BUSY"~ STAJtT A 

• ot4 01642 ~~113J no As 0,0Sl<P · rS!Et< 
"'~ 0t643 ~e~•33 SKFIBN "Sl<P JSt<IP ?F "DP BUSY" • 1 
'15 01644 0"16?.e52 ~HLT JCMECK ",,, START", "nP BUSV", . .. 
fJl7 01645 ?."'6'-8~ LOnPn J"8ELB" (1C GATE. 
!'18 
OIQ 0'546 ei"'624 t A31 SETUP rSEE IF tq PULSE \ii I LL. CLEAR 
10 ~1547 ~'-0"'1m LOA 01,C10t0ot f "DP BUSY". ST APT A SEEt<. 
11 "', 6'"' t'lfli 1t33 no As 0,D~KP , THf N CLEAR 
12 0,6~1 ~l'i0'-33 NIOC OSKP 
13 ~H6~2 0~3S3~ ~KPB1 f'SKP JCHEt:K "~L.EAR 11 

t4 ~ 1 5!'5J ~O.S'-52 ~HLT 
t5 ~16,~ /.rJ!B'-6' LOOPn 

• 16 
t7 016~5 00l6~4t "'' SfTUP f SEE IF I OR ST WILL CLE•R 
18 1711 6~6 ~,.~H~70! LPl "',el "'0"' 'tll')p BUSY"~ START A SEEK. 
19 Vl16~7 l}~11.33 noAS 0,0~KP ' THF.'N CLEAR IT 
~0 ~16~V. '11~2~77 IORST 
~1 V11, 6~ 1 "1~3,33 St<PB7. nsitP f CME~K "~E8ET", "CLEAR" 
~2 M6~2 ~"'62'2 ~HLT 
~3 016~3 0"'t5'-6' LOOPn 
'-4 
25 ~16~4 rllt'16'41 A!5 I ~ETU~ JCMEet< Tr" INSURE TMAT 
~6 016~5 Ol~4A3~ "IA 1,ns1<P f ALL SEEKING FF•5 ARE 
27 r,, 1fi1116 CA~0?te LO• "', e3"0°' tCLEARED BV TOR ST 
~8 e16~7 1"'7A'1.4 u~n Pl,t,SZR f AC1•8AO SEEKING 
~9 PU510 ~,,.6,4~ ~HALT JSTATU~ FROM I 

OTA. 

• ~0 Ir'! 1611 ?!?lfH'4~ LOnP f CMECK DATA THRU Ml IX 
~1 
~2 ~1672 ~"5241 R61 ~ETUP f CHE~K FnR PROPER 
~~ ~1673 1~2~0f'I AOC OI, OI rINPllT OF ~TATUS TMRU 
34 Pl1674 ~~2"'3~ "a" Ol,r")St<P f THE MUL,TIPL.EX,,R~ TO 
~5 0!615 Vifl'3'133 noe Ot,,,St<P f THE DATA BUSS QC GATE8 
36 Ul1676 11'~4A3~ nIA 1,ns1<P 
~7 016?7 0!'0?.1~ LOA oi,e;s~e"~ 
38 "', 71"0 1"'7A14 ANO# 0.1,SZR 
39 ~ 17"'1 ~"'6'-42 .... ~HAL.T f S~EKING STATUS ON 
4Pt 01 711!·2 0"'b~43 LOnP JALL SMOlJL,f) BE ZERrt. (AC1)•STATUS 
41 
42 017°'3 ~"16241 ,_7 I ~ETUP f T~Y rn ~ET "SEEi< ING 0" 
43 0170!4 020"'7l" LOA "'•C10leJOI rvtA CS) PUL~E 

• 44 017(115 0~1t3~ no As 0,0~t<P 
4!5 017"6 r.~•~33 "I A ',r".\Sl(P 'tl(')p START" SETS "~TART" 
45 011"7 Q!?0~71 LOA Ot,l<B' ICHEeK "ADAPTEQ SEL "• ''SEEK'' 
47 01710 1 '3A U5 ANF')# 1,0,SNR f AND "START SEEK" 
48 ~, 711 0t't6~S2 ~HLT 
4g 'H 712 0oie,e2 LOOP" 

• 



-·-.. ·--- ·-

4 0.0'-4 ·.MAI~i 

°' 1 
ot2 01713 ~~6,4\ A81 ~ETUP rT~V Tn ~ET "SE'.EI< I NG 0" 
OJ3 0,714 0~0"'7°' LOA 0t.~1m01'J rwtTM A tP1 PULS! 
°'4 017 us 0~1:53~ no AP 0,0St<P • °'~ 0!716 ~~40!71 LOA t,1<8~ JCHECK nnp IOP" 
Ol6 01717 0e0•3~ ntA °'•"Sl<P f SET L.!NE TO "START" 
"'7 017~0 1'-3.41~ ANM# 1,0,SNR 
"'8 017'21 °'"'6'~'- t:HLT 
"'9 01 7 '-2 "'"'6'6' LonPn 
Ht 
11 ~i17'-3 "'!Jt5'4 t R91 ~ETUP •CHECK UNIT SELECT TON 
\2 0,7')4 V'20~7"' LOA ot,C1Dl0PI JSTART UNIT DI SEEKYNG 
\3 Y.i17'-5 (ii~1~3~ ti OAP 0,0!t<P JANO Vf!RIFV THAT ·N'-' 
14 01726 070A3~ nIA ,,f'\Sl(P rOTHER UNIT SEEKS·. 
15 0•7'7 ~'et"'7 t tDA 1'_1,t<B~ . f AC2•STATUS OUR ING S~EI< 
, 6 ~'117~0 0'-4'1R LOA t,C3~0ot JAC:i•BAO SEEl<-1 ~JG STATUS 
17 Q\17~1 147A0"' AN" '- ' 1 J Ae0•Gnon 
\8 017~2 122414 ~UR# 1,0,SZR rCHEeK UNIT *' nECO['E~ 
19 ~,7-,3 ~"'5'5~ FHLT ,0 017~4 V'i116?62 LOOPn 
~1 

'2 017~5 ~"'6~41 ~ 1"' I ~ETUP rCHECK UNIT !ELECT!ON t 
'3 CH 736 ~'0"15.4 LOA OI, kB 1 •START UN.IT t SEEKING ,4 ;ii 17~7 '"~30'33 nor f'!,OSl<P JANO \IERIFV THAT N~ 
'5 M 7'10 '11?0~7"' LOA 0t,C1m0oi rOTHF-R UNIT 5EE'K·S. 
~6 01141 0-. 1333 no AP 0,DSKP JAC2•STATUS nu~ING SFEK 
"-7 017.42 ~7~U33 "I A ,,f'\St<P rAr.t•BAD SEEKING STATU~ 
'-8 ~1743 0'4'-16 LO• t, r.JA00t rA~0•Gnoo 
'g ~t744 til'-00!7'-" LOA DI, KB~ rCHEC:K U~IT # nECOl"ER, 
~0 ro1745 1t17.iVJOl ANn ,,, J 11 UNtT 1 " , ANO "SEFKINC: 1 " • ~1 ~1746 1'2.414 ~UB# 1,0,S'ZR 
~2 II!, 7 d7 ~"'15'~2 e:HLT 
~3 017~0 ~"'5'6"- LOOPn 
,4 
35 r(l 17~1 ~"'6'At ~ 1, : ~ETUP JCHECK UNIT SELECTION 
36 0171112 1092~2"' ~UBZR Pl.~ JS TART UNIT ?. 5EEKJNG ANI') 
31 017~3 ""~~"'3~ nae f'Jl,nSl<P rVERIFV THAT NO nr~EP 
~8 017~4 0'-0~7"' L. DA Ol,C10!00I JUN IT SE~K~ 
39 f'17-;5 ~~1~3~ no AP 0,0SK~ JAC2•STATUS l')URING SEEi< 
4QJ V!1711\6 ~10433 nIA ,,ns1<P •AC1•BAD SEE!< ING STATlf~ 
41 it17~7 e?4?1~ LOA , ,r.3"0"' r AC0•Gl'.'.IOO 
.42 CH 7~0 "'P.'~67 LOA Ot,t<B7 JCHEC:K II llN IT 2", 
.43 ti't17"1 t4740PI ANn 2' t r 11 SEEKYNG ,, ,, 
44 ~17fli2 1'-241A ~UB# 1,0,SlR 
45 017~3 fi'Ol6'-5'- !!HLT 
46 {1J t 7~4 01716'-e' LonPn 

• 



A "'0'5 
. 
• MAIN 

Ot 1 
ot2 017~~ ~0!5241 Al~I SETUP rCMEC:K UNIT SELEr.TJON 
OtJ 0'1e5 1?1'0"'58 LOA ~.e1•01< rSTART UNIT 3 SEEKTNG 

• tlt4 017"7 Ql~:SOl:53 "oc "'•nSl<P •AND V!R!FV THAT Nt) 
"15 0t770 0~0"'7"' LOA ~.e10t0ei JOTH!R UNIT SEEKS. 
ot6 01771 lllf51333 "OAP 0,DSKP JAC2•STATUS OUR ING SEEt< 
~7 01172 et704:5~ n1 A ~.f'St<P JAC1•8AD SEEKING STATUS 
Ol8 01773 0,4,18 LOA t,e3e0ot JAC:0•GOOO 
~g 01774 V1''00l6~ l. [)A Ol,l<BA JCMEel< "UN!T 3"' ANO 
10 0!775 147.40r,tl AND '-. t J"SE~l<ING 3" 
1 1 01776 t?2414 !UA# 1,0,S?R ;: 

t2 0!777 "1!~5'-5?. f!HLT 
t 3 l!?VI~~ 01'15~-62 L0'1Pn 
14 
t~ "''0~1 ~0!5,41 Al~I SETUP JCMECI< TME "CLEAR" • 16 0'-·~"'2 1~2~2Qt ~U8ZL ~., rRES!T OF "SEEi< ING 0". 
t1 ~'""'3 ~"lf523ot SS F-E.1< JSTART UNIT OI SEEKtNG 
ta 0'Vl"'4 rJ\~e!'-33 ~~IOC O~KP JISSUE (~) PUL~E 

• ig 0'0"'5 ~~~"17 t to·A t'l,l<B~ 

~0 0'""'"6 ~"443~ n1• t,,,Sl<P rREAD STATUS 
'-1 0'~iil7 1"'7.d0A ANO ot,1~~ZR l"SEE'.KtNG OJ ll BIT NOT 
'-2 0'010 V1"'6'-~2.· ~HLT rCLEAR~D 8 'I re, PULS~ 
,3 ~,011 t7!0!6?.t$2 LO"Pn ,4 
'-5 0,012 C'!rJ16?.4·1 'HA I SETUP JCMECK TME 11 eLEAR•1 

'-6 0'013 ~30!'15~ LOA ,,,1<814 rRr!SET OF "SEEi< ING 1" '-., 0'0t4 1ill'J16 '3"' 8SEEI< JSTART U~IT 1 8EEt<YNt;. 
P8 ~'015 i."llil0~3J NI~C D~KI' IISSUE eel PUL.SE 
'g 0,1/l 16 ~~0t'170! LOA "'•l(B~ JREAO STATtJS 

• 30 0'-017 ~~443~ ,, I A t,nstc:P J 11 ~EE'tO'NG 1 " BIT NnT 
31 ~'0'-0 1"17404 AN" ot,t,!ZR rCLEAR!D BV re, PULSF 
J2 0'~'1 ~"'6'-52 E!MLT 
~3 0'0'-2 0t'1B'-6'- 1 .• ooPn 
~4 

35 ~'0'-3 l?!O!B'-41 R 1 !5 I ~ETUP JCHEl'!K TME 11 eLE:AR" RESf'T 
36 fll~P.~4 ~f'00l61 LOA '-,1<813 rOF "S~Et<ING 2". 
~1 0?.~~!) 0~6?.30! ~SEEi< JSTART UNIT '- SEEKTNG. 
38 0,0~6 ~"'0'-33 NIOC DSKI' rI ~SUE CC) PUL~E 
~g 0'0~7 ri!'-0!'167 LOA Ol,t<B7 
40 0,0~0 ~~443:5 nIA 1,ns1<P ,,~~·" ~TATIJS 
•1 ~'0~1 1"'7404 AN!) 91, t ,SZR l"SEEKTN~ 2" BJT NnT 
42 0,0,2 ~"'6'-S'- ~ML T JRESET BV re' PULSF 
A3 ~'0'.53 0f'l6'6' LO~Pn 
44 

• 



... , __ ,, ____ ... __ 

A "'0'6 
I . 

,.f'HlN 
~1 
ot2 0'""34 Vi"6'-41 91~1 ~ETUP JCMEeK TME "r!LEAR" RFSF-T 
Ot3 0'03~ 030oie~ LOA ~.t<Bt2 f Olf "S!El<ING 3" 
Ol4 0?036 0"f 523PI ~SEEi< rSTART UNIT 3 SEEKTNG. • "'5 PHH~~? ~e0,,33 NIOC OSKP rISSUE eel PUL.~E 
Ot6 02040 V1~00!58 LOA O't,1<8~ 
m7 0'041 0'54433 nIA t,OSt<P rR!AO STATUS 
Ol8 pr;~~.42 1"'7404 AN" Ol,1,SZR f 11SE~K?NG 3" B!T NrtT 
Olg 0,043 {110!6252 FHLT I CLEARED BV tc, PU~SF 
10 0,i{\44 0!'!6?.52 LOnPn 
u 
12 ltH>04~ 020U5t R171 LOA 0t 1 NO!KS rATTEMPT rn nBTAIN 
t3 ~,046 1"' l 203 MOVR 0,0,SNC ·1 "SEEK Df'lNE ~" FROM 
14 fll~0A7 ~0!0407 JMF' B1B ,. RECALIBRATE 
, 5 V120~0 ef'l6~37 JSR •ISET f (SKtP OVER 'IF NO UNYT 0, .,,,. 
16 0'0~1 0"'6~31 REC:LOI JRECAL UNIT "' 17 0209'2 0?0~54 LOA ot,KB! JAet•STATUS 
\8 k1'0~3 1'341!5 ANn# 1,0,SNR r"ATTEN0" OIO NOT ~ET 
ig ftl'VJ'54 V)Ot6~~,, F!HLT f "9EEK · OrtN! Pl'' • 
~0 ~'0"i5 ~0!524:5 LOMP 
'1 
'-2 0,0~6 "''!(l t 5 t FHA: LOA Ol,NOSt<~ rATTEMPT rn osi:AIN, 
'.3 ~'0~7 1!'"1'-0"' ~OVR 0.0 J"SEE'K onN~ 1" FRO~ 
~4 21''21~'11 1f7!1 ~03 MQVR 0,0,SNC rA RECALtBRATE 
?5 ill,0~ 1 Qll"l0.d07 JMP Rlq JCSKIP OVER TF NO LINTT 1' 
?6 0,0'52 ~"'6237 JSR •I~ET 
'-1 ~~~,i;3 (}11?1623~ REeLt rRECAL U~IIT ! 
28 0,0~4 0'-0"'7 4 LOA "l,KB' 'AC1•STATUS 
,g ~'"'~5 1'-3"1~ ANn# 1,0,SNR r"ATTENl" n1n NOT ~ET 
~~ ~?rJ1f!l;6 P'"6'~' ~HLT r "~EEK DONE 1" • ~1 Ql'0R7 ~Ol6?43 LOOP 
~2 
~3 lt!?VJ10 0.'itl15t R1C:U LOA Ol,NO~KS rATTE:MPT Tri tiBTAIN 
34 0'-071 ~'-4"161 LO A \,l<Bt3 , II SEE'K on NF 2" FRO~ 
35 "'~072 1'-340~ 4Nn t 1 01,~NR 

,. REC AL.! BtU TE 
36 0,073 V'f'l0407 JMP ~20! f (~KIP OVER TF NO llNTT 2, 
~7 "'"''4 Ql"l6~J7 JSR dtISET 
38 "'075 00.6'-33 ~ECL'- JRECAL. UNIT ' 3g "'016 c;,'"'~73 LOA OI 1 l<B~ JAC1•STATU~ 
40 "''077 1'-341~ AN"# 1,0,SNR f "ATTEN2 11 rno NOT SET 'f .. 
41 ft121 "'0 011'16' 5 '- !!HLT r "SEP:K Dt"NE '" 42 0'1~1 0"16,43 LOOP 

• 



A l'AVl?7 ~MlIN 
Ol 1 
OJ2 ~=-1Pl2 ~~0UH A2"1 I LOA Ol,NOSK~ rATT~MPT T~ nBTA!N 
"'3 ((J' 1 ('13 Pt~4t'162 LOA \,t<8t2 r"SE!K D"NE 3" FRO~ 

• "'4 0, t £'14 U~340~ AN" !.,Ol,SNR f A R!CAL!B"ATE 
"'e 0~ 1 t'!~ 00!0401 JMP "21 ICSK?P OVER !F NO UNIT 3, 
~e 0, 1 t'16 0ot5237 JSR •I!ET 

"'' 0'1~7 Pl"ltl23A RfCl3 f R!CAI. UNIT 3 
0!8 0'110 ~'.00!72 l.DA Ol,1<84 IACt•STATUS 
0!9 tJt?111 1'-341~ ANI')# 1,0,SNR JAATTEN3 11 FA?L.F.:O Tn SET 
10 0'1\2 0"'!2~? f!HLT r"SE!K D"NE ~" 
t 1 Vl'1t3 vH"6'43 LOMP 
t2 
tJ ~,1,4 ~~:2~11 8211 ?ORST rOTSI< nRYVE' WILL Nf"T TAKE 
t4 ~'-115 r.130167 LOA ,.,ee JSUCeESSTV! RECALIARATf'S 
U5 ~'1 Hi ~0!6'-27 "IA IT I Or') A "ELAV 
ts 
t1 ftll' 1' 7 "''0te1 LD'A Ol,NO!K! ISEE IF "SEEi< OO~E 0" 
18 "'' 1 ?0 1"' 1 ~0~ a.1()VR 0,0,SNC f WlLL RESET 11 SEEKI~G 0" 

• u~ "''1~1 ;11'.'\041217 JMP ~2'- rC!KTP IF NO UNIT Pl) 
20 t1,1?2 l1Jt'lt5~37 JSR IISET 
?l ~'1'3 ~~6231 ~ECLOI JR!CAI. UNIT OI 
'-2 PJ'1'4 lil~OJt'l1t LOA ,,.,1<8'5 JAC1•STATUS 
~~ 0"1~5 1,34 r• ANn# 1,0,S7R f"!EEKtNr; ot'' SMOllL" GET 
'-4 0'1'6 "1"'6'-52 ~HLT JRES~T BV "S~EI< nONE 0" 
'-5 0'1'-7 1711'16'4~ LOOP 
25 
')1 "1' 1 ~0 "''0t~1 R2?1 LOA Ol,NO~KS f SEE IF "S~EK no NE 1" 
'-8 ~'t~H 1"'1'-0"' MOVR 0,0 J w ILL RESET "S~Et< I ~'G 1 ,, 
,g lf1? 1 ~2 1~1,03 ~CVR 0,0,SNC • 30 "'l~J l."~0A07 .JMP ~2~ J(SKIP OVE~ IF NO UNTT 1' 
ll 0'-134 00!5237 JSR •ISET . 
32 ~'1~5 0"'6~32 "ECLt rRECAI. UNIT 1 
~3 0'1~6 Ql'0"''"' LOA ot,1<ee 'Ar!1•STATU! 
~4 Pl' 1 ~1 t'JA14 AN"# 1,0,SZR J"!EEKINt; 1 " SMOUl." GET 
~5 0'140 Q.10!62:5~ EHLT JR!SET BV "SEEi( nONE 1" 
36 ~'141 ~"'6~43 LOOP 

• 
.. 

• 



··---~- -,_ ~0,8 ·• MAlN 
ot 1 
Ol2 0'142 ~r~01 ~ t s:\231 LOA ~.NOSKS f SEE IF "SEEi< nONE 2 " 
093 0'143 M'4f7161 LOA t,1<813 f WlL.L RESET "SEEKING 2" 

°'" 0~14-1 1'~A05 ANn t,Ot,SNR • "'5 0'14e 0"'0017 JMP A2A J(SKtP OVER ·tF NO lJN TT 2, 
ot6 0~146 ~"'6237 JSR f I~ET 
t'A7 0'1A7 0()16233 REeL.? tR!CAL. UNIT ' 1'18 0~p;~ 0'0{:!157 LOA ot,KB7 rACi•STATUS 
~g "'1~51 1'3414 ANn# 1,0,SZR t"SEEK!NG '-" S"'fOUL" t;ET·· 
1 ia ~'1~2 21"t6252 FHLT JR!Sf!T BV "SEEi< rlOt-1E 2'' 
t 1 0'1~3 °'"'6'-4~ LOnP 
12 
13 "''1 ~4 i.1'~, 51 B2•1 LOA P!,NO~KS f SEE I F. " SEEK n 0 NE- 3 " 
\4 0'155 ("'41'162 LD4 t,l<tH2 JW?L.L RESET "SE.ft< ING · 3" 
15 0?1~6 1'340, ANn t,Ot,SNR •. 
16 0'1'57 QIOl0407 JMP A2!5 f (St<tP IF NO UNIT ~) 

17 0'1fl;ilJ 0"'6~37 JSR -I~ET 
18 Ci!'1"11 ~"'6~34 ~EeL.3 · sRECAL. UNIT ~ 
19 0'152 ~~0mee LOA t'l,l<BA r AC·_1 •S·T A,TUS • 
'0 0'1'53 1'-3414 4Nn# 1,0,S'ZR , II s EE K ? N G .. 3 It SHOULI" GET 
'-1 0'11'14 M'16~e'- F-HLT I RESET V T.-A· "SEEK OONF ~" 
22 0'1 -.;5 !{10!6,43 LOOP 
'3 
'.4 t1? 1 ~,, i/jF;2_,77 q2': !ORST f DISK nRtV~ WILL NnT TAKE' 
'-5 0? 1 ,i;7 fl'~017~ LOA '-·eu11 rSUCCESSYVE R E.e AL I PR ATE 5 
26 vH'11PI 0nl6'2' WAIT f WAIT t.3 SEC 
'.1 
28 ~'1'1 0'0t~1 LOA l'l,NO,I<! f ATTl!MPT Tn RESET "SFEK no NE 0" 
?.9 "''172 1"' t '0~ ~OVR 0,0,SNC JWTTM 11 0AT0A" • ~0 "1'1'13 Vl"IV11411 JMP A2~ f Sl<II' OVER IF NO U~'IT "' 31 ~'1'4 "1"'6'37 JSR 'l~ET 
32 ~'1'5 W"6'31 RECLOI JS~T "~EEK DONE "'" V'f A 
~3 e't'6 ?.'0"'!54 LOA °'•l<Bi JRECALtBRATE 
34 ~1~177 1~A1"'33 no• t11,ns1<P I ATTEMPT R~SE'T 
~5 "'2"'0 fl'.!~4433 nIA t,ns1<P JRl!AO STATUS 
~6 0?20!1 1,3414 ANO# 1,0,S7R 
37 ~'2£Jl2 ?1"'6'-!5? FHLT t"SEEK OrlNI! "''' RESFT FA ILE" 
38 0'2""3 tliC'!5~4~- LOnP 
~g 

40 til,2~4 (~'0t5t q2~1 LOA ~.NO~KS JATTl!MPT TO RESET "S'-EI< nONE 1 " ... 
41 0'21'15 ttJ!120t:'I MQVR 0,0 JW!TM ''DATOA" 
42 '1'-2~5 1t'!1 ~03 MOVR-0 1 0,SNC 
.43 0'2"'7 e!n!0411 JMP A27 J(SKTP OVER tF NO llNJT 1' 
44 0'210 0!?15?37 JSR •ISET 
45 ~~2tl C"CJl6:'.3? ~ECLt JS!T "!EF.K DONE 1 " 
.46 "''2t2 ~~OJ"t74 LOA Pt, KB' r W!TM A RECALIBRATE' 
47 0~21.3 0~1~33 n.oA ~.nst<P JATTF-MPT RESET 
48 0~214 1!1~44~3 ntA 1 .• nsKP JREAO STATUS 
49 0?215 1~3414 0-ln# 1,0,S7.R 
"ltJ ~'215 ~"'6~52 '-HLT J"SE~K DONE t" RESFT FAILEn 
51 0'217 ~i'l6~A3 LO"P 

• 



I 

A Ol0,Q .MAIN 
ot 1 
"'2 0'220 0'-0151 A271 LOA Ol,NOSKS tATTEMFIT TrJ RESET "SEEi< DONE 2 " 
"'3 0'2~H 0'4~61 LOA t,IC8t3 nHTM "DATnA" 

• Of 4 .,,,2,2 1'3A0! AN,, t,"'1,SNR 
"'S Pl,2~3 Pl"'0411 JMP f.'28 t CSl<!P OVE" TF NO UNYT 2i 
OIB 0'2~4 00!6237 JSR llSET 
Dl1 ~'2~5 ~"'6'33 REC:L'- tS!T "SEEK OONF. '" <'18 ld,2~6 '1 ~HHI 7 3 LOA ~.t<e:ii tW!TM A RECALUHUTE 
oig 0?.2~7 0flll·Ol33 no• 0,0Sl(P tATT~MPT RESET 
10 Ql~iJ0 Q\~4433 nIA t,nst<P JR!AD STATUS 
11 "''2:;1 U'3414 lNM# 1,0,S?R 
t2 ~'2J2 ~~fHt52 f:MLT J"SEEK OONf '" RESE'T FAILED 
13 0~2'3 '11"!62.43 LOnP 
t4 
15 Vl~2~····Vl20t!5t F§2~U LOA O!,NOSKS JATT~MPT TO RESET "SEEK f'ONE 3" 
to "'2~5 ~'4~62 : L.DA t.t<Bt2 JWITM "DA TOA" 
17 V''2.36 1'3·~~ ANn 1,0l,SNR 
18 0?2~7 Olt"IPl411 JMP B2g JC!KTP OVER IF NO u.._.rT 3, 

• 19 0?240 V!"l5237 .J$R 1·1 SET ,0 0'241 00tb234 ~EeL3 f SET "8EEK DONE 311 
,, 1 ~'242 0'0~n~ LOA ot,t<B.t nHTM A RECALIARATE". 
22 ~'243 ~~1~3~ no• OJ,DSl<P f ATTE:MPT RES~T 
,3 !11'2-14 ~~4433 r')I A t.nstieF' JREA''> STATUS 
'4 PJ,245 1"3A14 AN"# 1,0,SZR 
'-5 ~'246 "'"'eB'52 ~HLT J"SEEK DONE ~" R~SF.T FA ILE" 
,6 ~71 ,~ 47 ~~6243 LO"P 
'-1 
'-8 ~'2~0 0'-015! A2gl LOA oi,NO~l<S tATTF-MPT rn RESET "SFEK nQNE 0" 
'g ~'2~1 1"'1 '03 MQVR 0,0,SNC f W ?TM A tC, PULSE' 

• ~0 0'-2!52 0t't~.t1t JMP "3"' J(SKIP OVER IF NO lJNTT 0, 
;, 1 "''2~3 ~~6,31 JSrf •I~ET 
~2 ei,2~4 00!6'31 RECL"' JS~T "~EF'K on NE ~" VTA REC AL 
~3 "'2~5 ()1,00!!54 LOA "'. 1<8 i 
~4 "'-2~6 ~~0~3~ Ninc OSl<P rATT~MPT CLEAR 
~5 0'-2'7 '1-.4.d3~ nIA t,,,Sl<P f RfAn ~TATUS 
J6 et'2~~ 1'~A14 A NfHt 1,0,S7R 
,1 ~'2~1 ~"'6252 F.HLT I "SE'-'K Df'.'.IN! ",, RESFT FAILEr.> 
38 0,2,..2 e~5,43 LOOP 
~g 

40 "''2t'i3 Vl,0151 AJC'I I LOA Ol,NOSK! tATTEMf'T Tn RESET "SE'EI< r>ONE 1" .. 41 P!'-2~4 1"' l 20"' MQV_R 0,0 llH?TM A r.c, PULSE 
~2 ~,2-.5 1"'1?.03 MOVR 0,0,SNC 
43 0'-2_,6 01't0A1t JMP AJ1 JCSKtP IF ~o UNIT !) 

• 44 0'267 0~6'-37 JSR IISET 
45 0'270 01'Jt623~ RECLt tSET "SEF.'.K OONF ! ,, VTA R~CAL. 
46 02211 0?0t'174 I.DA ot,l<B'-
47 0'272 liJ~0'3~ NIOC DSKP tATTEMPT RF.SFT 
48 0:>273 ~A4A33 nIA t,nst<P JREAn STATUS 
4g 0'-214 1'3.414 Oln# 1,0,SlR 
~0 0,215 Y,1'Jtf5?52 f!HLT f "SEE'K D~NE 1" RESET FAILEn 
~1 "''276 ()10!5'4~ LOOP 

• 



.. ----~---- . . -

• "'030 •• M4 IM 
Ol 1 
Ot2 0'217 lll'fllUH A3U LOA "'•NO~K! tATTEMPT TO RESET "SF'.EK nONE 2" 
Ol3 0'-3"'0 0'-4!'151 LOA 1,t<Bt3 JW!TM A re' PULS! 
094 "''3"'1 1'340!5 ANr') 1,0',SNR • ~e "'3"'2 Ql"l~411 JMP A:52 rCSKIP OVER !F N~ LIN!T 2,. 
Ol6 0~31"13 Vl~6?.31 JSR «IISET 
ot7 023CJt4 17JOl6'.33 RECL' JS!T ''SEEK DrlNE '-" VTA RE.,C AL. 
0.8 '123Ae> t1\'-0P173 LOA ot, l<B~ 
OIQ ~'30!5 t1'~0?33 NIOC OSKP JATTEMPT RESE-T 
10 P!?30!7 17'~443:'5 "'IA t,l'SKP JREAD STATUS 
t 1 PH>3 \17.1 1~3414 ANn# 110.,S?R 
12 ~,311 ~~625' EHLT '"~EEK DON~ ~" RES~T FAILE" 
, 3 0'-312 0~6,43 LOrJP 
14 
\5 0'313 ?-'0HH A321 LOA ~.NO~KS r ATTEMPT. N, RE~ET ''Sf EK nOME 3" 
16 02314 ~'4"'62 L04 !,1<812 rwtTM • ·re) PULSE 
17 0'315 1~3405 ANn 1,"',!NR 
18 ~2316 ~"'fl! 41 t JMP f'.\3~ JCSK!P OVER IF Nn 11N.TT 3, 
19~ ~'317 ~~6'-31 JSR IISET .J ,0 ['l'J?0 1?1"16'-34 RECL.3 JSET. "~EEK 01'.iNF ~·· VTA RFC AL 
21 ""3?1 0'0C'l72 LOA "'·1(84 
'2 0?3'-2 '1'~f0~3~ NHtC OSKP f ATTF.:MPT RESET 
'>3 ~'3?3 0f'S443~ nIA 1,ns1tp r Rf A(') !TATIJS 
'!'4 ~~'3'4 ''341.4 ANf'Hf 1,0,S'lR 
?5 t-1'3'5 r1.PtB~52 F.MLT J"SE~K on NE ~·· R~SFT FAIL.ED 
!>6 023'6 IA~6,43 LOnP ,,, 
~8 ~'3'7 [')J"'t5~41 R3~1 ~ETUP SIDLE ~TATE STATUS CHEeK 
,,g 0?3~0 ~P1443~ nIA 1,MSl<P 
~0 ~,3:31 1('.1!2fli20I SUAZR ~,"' • ~1 ~H,3~2 1~7414 ANn# 0,1,S'lR 
~2 ~'3"'3 V'1"'6~4'- '!MALT rRIW DONE • t 
33 0'3~4 Vll'll5'-43 LOOP 
~4 

~5 0'3'.35 171~6~41 A3fl': ~ETUP r 11'.'L. E ~TATE STATIJS CHEr.K 
~6 ~'3"6 "1'54433 n I A t,n51<p 
37 0'3~7 0."01 , .. LOA "', C30t 
38 0?340 1'3.414 AN"# 1,0,S'ZR 
3g ~,341 Pl~6'4'- fl'HAL. T rAnoR ERR OR END CVL 
4~ 0'342 {,,"' 5 '-.4 3 LOC'lP • 

• 



' A 0!~31 • f"', A IN 

°' 1 
ot2 0'-343 ~f'l6~4t A~71 ~ETUJ' r?fH.~ STATE 8T ATllS CME CK 
t'IJ ~'344 P;~4433 'HA t,nSt<P 

• "14 ~'34~ ~~00!61 LOA eit,t<Bt~ 
~5 0'346 10!7414 ANn# 0,1,S?R 
"16 0'3t47 ~"'~'-4'- 'HALT ICHEr.K WrlRn ERROR • 1 
"'7 0?3!H~ 0C'l6,43 LOnP 
"'8 
~g Cli'3"'1 lil"'5'41 ~.JA I ~ETUP rinLE ~TAT~ STATUS CME el< 
1 VI ~,3-;2 ~~44J3 nIA 1,nst<P 
t 1 ~,3~3 M~tH 17 LOA "'' r. 3 12 r.,3~4· 1,3.,1" 4Nn# 1,0,SZR· 
1 3 ~'3~5 ~"'6'4~ ~HALT rDATA LATE OR ~RR 
t4 V'"3'56 ~~5,,43 LOOP 
15 
t6 ~?3'H Vi?~151 ~3QJ LOA "'•NO~KS I SF.'.E IF "SF.El< nONE 0 ti 
! 7 ~,3~0 ·1 ~ P!03 MOVR 0,0,SNC f WILL eAUSE INTERRUPT 
18 ~')Jfllil ~·"'li'M~e JMP ~40! J(SKIP IF NO UNIT ") •. 

• 1Q l~,3~2 ~~6,31 JSR -I~ET 
:.rn ~,3-;3 ~l!'lb231 ~EeL."' f SET '' SE'!K Ori NE "' " "1 0,3~4 !i1~M'3!5 TTRWT II~ THFRF AN INTF:RPUF'T1 
~2 "''3~5 ~10! 6'5~ F.HLT rNn, CMEeK "INTE~RUPT 11 , 
,3 0~3~6 Qi".'1524:5 LOnP '" np INT REQ". 
'-4 
?5 ~'l, .j ~ 7 0?V!HS1 A4"1: L04 CJl,NO~K~ JSE'E IF "SE'EI< nONE 1 II 
?.b 0,J7!A 1"'1 '-0"' MQVR l?J, 0 JW?LL CAUSE YNTERRLIPT 
')7 V,371 1~1~03 MQVR 0,Ql,SNC 
')8 e"3'2 r~f"ll0~0fl§ JMP 84, f(Sl<YP IF NO UNIT 'l 
29 v<,.373 1111'.'tt,;')37 ,JSR •I~ET • ~0 0')374 ~~!?16'3' REr.L ! . tSF.T 11 SEFK on NE 1 " 
l1 V!?3?5 (1JOl6~3~ ITRwT rI! TH~RE AN PITF.R,~UPT ? 
l2 Vi?376 it!t'16?.~? ,::HL T , Nt' I CME et< "!NTERfWPT", 
33 ~?377 01"116')43 LO~P '" np INT REQ"• 
~4 

~!5 QJ')4'l0 0,~,5t A4' I LOA Ot,~OSI<~ f SF.E IF "S~EI< nONE 2" 
l6 v!,4~1 ei'4"'61 LOA t,l<Bt~ JWJLL eAuse: INTERRUPT 
~7 ~,4~2 1~3405 ANn t,C'l,~N~ 

38 V'~4"'3 ~"'040~ JMP ~., JCSl<!P IF NO U~IT ')) 
39 "''4"'4 V1,._e,31 ~'SR •I~ET 
'40 ,1,4~5 ~"'623~ ~ECL'- 'SET "SEE~ en NE ')" 

' 41 ~'4~6 r/if'Jlf;,3~ TT~WT II~ THERE AN INTF.RRUPT ? 
42 V'~4~7 ft!''"525' F.MLT rNn, CMEeK "INTERRUPT", 
43 ~241'1 '11!"16')43 LO"P ' "np INT REG". 

.., 44 
45 ~EOT 

• 



... --·--~ ~---- -
"t0~2 • ri·i'A IN 

(71 1 
Pl2 ~,4,1 V'20\51 11\421 LOA Ot,NO~U<~ f SEE IF IS SEEi< "ONE 3" 
OIJ 0'•t2 ~'4t"62 LOA t,KB12 HULL CAUSf. YNTERRllPT 
014 0'413 1'340~ o~n t,Pt,~NR • "'~ 0'414 "'"'040~ JM~ A43 JCSK!P I'F NO UNIT 3) 
1'16 r;,,4 t 5 0"'6'3' JSR «tI~ET 
L'l7 0'41. 5 0Pl6,34 RECL:5 JSET "SEEi< OCINE' ~ ,, 
A8 0'4\7 0~6'3~ YTRWT '19 THERE AN lMTFRRUPT ? 
otQ ~24'QI "'°'62e2 EHLT JNO, CME CK .,_,I NTE~RllPT n, 
t 0 f'lt?4"'1 ¥1"16243 LO(')P rnnp INT R~Q". 
1 1 
12 ~'4~2 ,10'62 4 l'I !44Jl 'ETP1 rTl!ST ~EEK TO CYLINDER 0 
t3 0'4'-3 ~1'01 ~2 LOA O!,TE~TlJ I (FIRST. ATTEMPT AT cnMPLFTE ~EFtO 
14 vH'4'4 0~3"'3~ noc Ot,l"Sl<P JSELECT AN ACTIVE' l'NIT # 
15 0'4'5 ~'1'121"'7°' LOA f.'t,l<BA .. 
16 0,4~6 Vi~1~33 no AP 0,0~KP JSEEI< 1 
17 ~24'7 ;11:,0151 LOA '-•Ce 
18 ~~4~0 ~l'Jlfi'-2' IAIA IT HUIT ~0-~MS ro~ UNTIL "OnNE"' 
19 0'4~1 0?0'!?20t LOA "',C741< J Ar~ 1 •STATUS· 

.,/ 
20 0'4'.32 1'3415 ANM# 1,0,SNR , "',, ~EEK DONE STATUS 
?1 0'4'3 ~t.'ltB~4? EHAL.T rCHEeK "!EEK","CONTRnL 1","CVL 11

1 

?.2 0,4,4 0"'6'-4:5 LOnP J"MD•OYR"~"C~NTRnL 2 ,, ' SFQUENCING. 
'-3 
?.4 ~"',, .d ~ 5 :·,~6?4"' R44: ~ETPt JTEST 5EFI< Tt' CYLH1DFR 0 
,5 '"'4'b 0~015~ LOA ,,.,TE~TU 

26 0,4~7 V!~3"'3~ r'\QC ot,tiSt<P rSFLECT AN Ar.TtVE UNIT # 
27 0?44~ ~~?(II Cll 7 OI LOA "',l<B~ ,8 0,441 t1~1 '3 ~ no AP 0,DSKP •S~EK 1 
29 0'442 ~~fnt 67 LOA ,,e5 • ~0 0'443 ~'flt t) 2 2 7 WAIT JldIT ~00IMS (QR llNTIL "OnNF"' 
:,, 1 0?444 ~,~'A64 LOA "',1<810 rAC1•STATU5 
~2 v~'44o 1'3414 ANn# 1,0,'S7R rs~EK F.RRO~ STATIJS 
~3 ~?446 ~"'6?4?. ~HALT f CHEeK 11 SEEt< 11 ,"CONTROL. 111 ,"CVL", 
:,,4 V\?447 V.1'16~4~ LOCP f "MD•OTR 11 , ttnIFF","Cf'.'INTRML. 2''. 
~5 

'.36 l71'4'5~ (1"16~40! ~4!B ~ETP1. tTEST SEFK CVLYNnE~ 77 (OICTAL) 
'.37 ~'4'H ~"'6~35 GA OSK 
~8 0'4'2 f/'!'16~4~ SE~K 
:"Q M~4'3 ~0!00!17 

.,, 
40 0'4'54 Vl~rt'~6~ LDA 171,l<BQ •AC1•ENOING STATUS ,, 
41 rn,4~5 0~li'"'54 LOA ,,,KB10 
.42 0,4~6 1 ,,..7 4 1 A ANf'\# 0.1,S'ZR 
43 0,457 14741~ ANr')# 2.1,SZR rSEEI< ~RROR C'.IR 
'44 0'4R!A t;H"6~4' e'HALT f Nl'.i RE ADV 5TATUS 
45 Pl'4~1 v1 nl6~4:._, LOOP 
46 
47 ~'4~2 (1!~6,4~ R4~1 ~ETP1 f TEST ~EFK CVLTNnEP :5 00t roeT AL, 
48 0,?4~3 oif?lo?3~ GAnSI< 
4g V''4"4 ~"'b~46 ~EFK 
.,0 0'4~5 O!l')!t":\C'I~ ~0"' 
~1 ~,4~6 Vi ~lt1"16!'5 LOA Ol,1(69 SAC1•ENOING STATUS 
~2 0'4R7 "131.1t'164 tDA ,,1<810 
53 ~'470 1!'17414 ANn# 0,1,SZR 
~4 0'471 1A741A ANn# 2.1,SZR rSEEK e'.RROR OR 
!'55 0'472 lc1~624'- ~HALT rNn REAOV STATIJS • ~6 {t)'4'3 ~11!'6?4:, LOOP 



A "'033 •• !YiA I~ 
"'1 
Of 2 "''474 0!'Jl6~4C't A471 ~ET Pt f CMQrJS! AN AeT!VF.: ~ISi< 
"13 '1,4?~ 0"'6~3"' GAnSK f AND SP!T INTERRUPT VYA S~!t< • 

• "14 0,416 0°'6'4_, 8Ef!I< JCMECK FOR PROPER nISK 
"15 "''417 QIOl0t'IQtot ~ iADDRE~S R!SPQNSF TO INTA 
"'~ 0'-5"'0 0t"6,3!5 !TRWT JAL1..nw INTERRUPT 

"'' "''~"' 1 
'10!0401 JMJ' ·• + t 

"'8 ~'5"'2 Ql'k1t5A LOA ot,eo!'K 
,,,g 0'-50!3 v1-.5A71 TNTA 1 'G!T T~E AnORESS 
1 Id 0,5t'114 1'2.S1.t·. ~UB# 1,0,SZR JI NT A FAIL.ED~ 
t 1 0'5!'t5 0"'5'.A? ~HALT f ACPJ•Grton 
12 0,5~6 \(i~ti'-43 tOOP f AC1•BAO 
,3 
t4 "'5~'7 \'!~6~4t'Jt A4@: .. ~ETP1 JSl'!E IF ·re' PULS~ WILL 
15 0'>510 ~1~6'.3f' run st< rCLEAR "np INT REQ" ,. 
t6 ID,511 ~~6'-4~ . SEEK .. JSET "T~TERRllPT" W?TM 
t7 ~,512 ·0.t'10"'0"' "' JA SEEK 
18 ~'513 0fil0,33 NIOC USl<P JCLEAR INT Rf Q , tQ "''5t4 0"'6'3~ r T~ w.:r •CHECK FOR INTF.:RRUPT 
'-~ ~'5t5 ~~0.s02. JMP .• +" rNO TNTERRlJPT, Ok! 1 
~1 0,516 ~~tH'4'- F.HAL.T f CC) THRU "CLEAR ALL'' FAYL~ 'rO 
,,2 VJ,517 ~~6~43 t.OriP I CLEAR nnp INT REQ"• 
'3 
?4 ~'o~~ 0~5~40t A4~U SETPt I INSUR!'! THAT ",,p H'T DISABLE" 
~5 0'5'1 ~'0"167 LOA "l,l<B7 IINH?BtTS INTERRUPTS 
~6 ~'1'5'2 r,-;2"177 MSKO 0 rs~T D!SABLE ,., 

"''5?3 ~"'t5'3~ GAnSt< r Gl!'.T ACTIVE UNIT • I~ tAr.2, 
,8 0'5~4 V'!1'1624t'I SEEK JSTA~T A SEEi< 
,g QH'5'5 0~00l0PI r't 

• ~0 121'5'6 ?:"'5'3~ TTR~T rIS THE'.RE AN INlERPUPT '1 
~1 ~'5'7 ~Ot('.ltd02 JMP · .. , JNO, Gno" 
~2 fl',5~0 e-1?15'4'- FHALT JMSt<n PUT 1 rnn NOT 8ET "DP nI~A~L! 1 

33 li1'5"H (i1(jl6'-43 LOOP •ANO INtHBTT "np It-.tT RFQ"• 
~4 

~5 Vl'5"2 0nt6'-.4°' R50ll ~ET Pt I PJSllRP! THAT InR~T wtL.L 
36 '-"'533 ~'0'.'167 LOA Ol,1<81 I CLEAR H "p I N T, 0 I S A BL E " 
~7 "''534 """'2~77 MSl<O l2t rSET "DP INT DISABLE" ,.,, 
~8 0,5~5 v.1~2"'77 TOR ST I CLEAR IT 
~g "'5~6 0oi15,3e ran st< f GF.T AeT!VE UNIT # IN rAC2' 
40 Vl,537 \,10!6,48 SEEK JS TART A SEEi< • 41 0'540 {t1"1~l'l0"' "' 42 P.1~541 01"16?3!5 TTRWT IIS THE'.RE' AN INTER~UPT 
43 0'f542 ~t'16'4'- F-HALT rNn, CHEeK Rf SET OF "OP TNT 
44 0,543 L}\0!6?43 LO'lP rotSABLE". 

• 



• • --·-•--v - • -
~ "'0~4 ~ M h I '-! 
~1 

"12 0,544 P1'-0UH A5U LOA Ot,NOSK! rIF UNtT 0 NOT AVAtL,,ABLE 
ot3 0'545 1f'Jl1'-03 -~OVR 0,0,SNC JGO ON TO UNIT 1 
0.4 0,546 ~~042:'\ JMP A53 f (lJNTT 0 NOT BEING TESTEn) • .. ot5 0,547 e,vt6'-41 SETUP rinLE STAT!'. STATUS CMEeK 
1'16 0'5'H~ 1~2~2!'l !UBZL ~., rSELECT THE AO'APTEP 
ot7 0'5~1 VIOl6248 SEEK JW!TM • SEEK eJ 
ot8 M>5~2 Vl"l0t'100! ~ 

<"9 "''5~3 '1'§.443~ nIA t , ns'< P JREAn !TATUS 
tA "''5~4 0'00l65 LOA ~,l<B~ 

11 "''5!'55 1'3415 ANn# 1,0,SNR 
t2 VJ,556 0}"16'-42 ~HALT rNn RE ADV STATIJS; UNIT. 0 
t3 0,5-;7 0"'6'4~ LOCP 
14 
15 ~'5~0 ~~6241 R5~1 ~ETUP tIDL'- ~TATE STATUS CHEr;K 
16 (il~5fi 1 1 'i2'52~ SURZI_ '·' rSELECT THP.: ADAPTER~ 
17 0,5~2 ~C"ts,AA ~Ef!K rwtTM A SEEK 0 
t8 0?5A3 ~"'0"'0"' "' tQ "''5~4 ~·1~.443~ f'I A 1,ns~P JREA" STATUS .... 
20 ~,5~~ e.20"64 LOb ~.l<Bt0 

'1 0?!5~6 1'~414 AN~# 1,0,SZR 
'2 ~'5~7 V)fJl524? F.MALT f S!EJ< F.RROR STATIJS, lJNT.T 0 
,3 l"l'57V. 0"'624~ LOnP ,4 
?.5 
?6 "'"~'1 V'.:~~151 R53: LOA Ol,NOSK~ IIF UN!T 1 IS .NOT 

'-' 0'512 1"'1 '-121"' ~OVR 0,0 •AVAILABLE, GO ON TO UNIT ' 28 ~,513 1"'1 '"'J MQVR 0,0,SNC 
~g 1()?574 ~'"'~42~ ,JMP A~P~ f Sl<IP nus TEST 
~0 "''575 !'Af.'16,41 SETUP rinLE !TATF. ~TATUS CME CK • :\ 1 0'576 0~0"'60! LOA ,,1<814 rSELECT THE AOAPTEP 
,2 f~?577 0"'6~4" SEEK JWtTM A SEEK 0 
~3 ~?6"1~ rr,Ol~~0r11 t'I 
34 ~'6"' 1 \!'~443~ nIA 1,ns1<P JR!An ~TATUS 
3!5 0?6P12 V!,{(11'116!5 LOA ,,.,l<B9 
36 0'6~3 1~3-1U5 ANn# 1,0,SNR 
37 0'6P14 r,,~6242 F.HALT JNO REAOV STATUS, UNYT 1 
~8 0?61"1!) 01'16?4~ LOOP 
:\9 
4~ 0?60!6 ~"'6~41 FH5~ I ~ETUP f IOLE STATE STATUS CME CK • 41 ~'~"'7 V."~Vlf'l5l"I LO A ,,K8t4 
42 0'51. 0 ~~5,4f.I' ~EEK •S~LECT THE AOAPTE~ 
43 M>611 ~1'1tll~0~ "' JWYTM A SEEK 0 
44 0'5t2 0~443~ F' I A 1.ns1<P H~EAI'-' ~TATUS 
45 0'-613 ~'0.~64 LOA 0.,1<810 
45 '"614 1'3.tt4 ANf"# 1,0,SlR 
47 ~'t-" 6 ~1"'6'4~ ~HALT rSEEI< ERROR STATUS, lJNTT 1 
48 e'ott5 V111'H)'.4~ LOCP 

• 



A nt(}! ~ti ~MAI'i 
Ol 1 
0!2 0'6t7 0'>0 UH 8!!H I. 0 A oi,~OSl<S tIF UN?T 2 18 NOT •VA,ILABl.E 
Ol3 ~'6'0 ~'4~6t LOA t,l<Bt3 f GO nN Tri UN!T 3 

• ~ .. 0~6?1 1r.il10J! AN'l Ol, 1,SNR 
~5 0,e,2 "'"'042~ JMP 851 JSKIP TH!S TEST, NO UN!T 2 ' nt6 Pl'-6'-3 0~6'-41 SETUP II,,l.! STATE STATUS CME CK 
~7 0'·6'-4 i,30"161 LOA '-' 1(813 ISEL.ECT THE AOAPTE~ 
n.s "''6"5 00!6'-48 8E!I< JW!TM A SEEK 0 
Ol9 ~2fH~6 0·f'l0f'IQtOt ~ 

HJ ~'B'-7 0~4433 f".)IA t,ns"P f R!A" ~TATUS 
u ~,630 0'0oi6e LOA Ol,l<B~ 
t2 "''6' 1 ,,34.15 AN'l# 1,0,SNR 
t3 ~'6~2 ~"'6"42 !HAl.T f NO READY !TATUS, llNYT 2 
14 0'>6~3 0"'6~4~ LOnP 
15 

• 16 "''5~4 ~~52At A5flU ~ETUP· '1'-'l.E !TATE STATUS CME et< 
17 .,,,6~5 (;'!~~Otf51 LOA ,,1<813 f S!L.ECT THP'. AOAPTE~ 
t8 ~,635 ~rJl524~ ~tfK JWITM A SEEK 0 

' 
tQ e1'>6~7 ?.~..,~0"' "' 
~rn ~?640 '!'~4' 4JJ "I A 1,ns1<P IREA" STATUS 
~1 0"641 0'0"'64 LOA Ol,l<B,0 
'2 ltl,'542 1,3414 om• 1.0,SZR 
,3 ~'643 ""'~5'4'- P.'.MAl.T JSEEI< ~RROR STATUS, IJN!T 2 
~4 ~,6d4 ~0!6~43 LOOP 
'5 
'6 0'6115 fi''k1\t5t f\!571 LOA t"l,NO~t<S rIF UNYT 3 I! NOT AVAIL AALE ,, 0!'5ti6 ~'4t'l6~ . LOA , ,1<812 rGn TO N~XT TE~T~ 
,8 eJ,6A7 1 '34VH3 ANO 1,0t,SNP ' '9 ~,650 ~0!0'12~ JMP n 1 ISKIP, NO UN!T 3 • 3" 111'6 11H ~"'6'41 ~ETUP r IOl.! STATE STATUS CME CK 
31 ~?6!'52 f1'~~0t6~ LOA '-•1<8'2. JSEL.ECT TMe' AOAPTEP 
J2 ~'15~3 V'.l"'b'4~ ~Ef!K HUTM A ~E~K 0 
33 0,6~4 0"'01'.'t0"1 "' 
~4 ~'6~5 V1~4433 ntA 1.ns1<P f REAf' STATUS 
35 lil!,6,6 ~'0"'e~ LOA OI • l<BO 
~e .,,,6~7 1'341!5 UH"# 1.0,SNR 
37 V.1'6~~ (11"1624'- Fl'OL. T JNO "EADY STATllS, UNIT 3 
~8 0'be1 ~1'1b?43 LOnP 
39 
41t} v•'6~2 Pi~6'41 Re.-1 ~ETUP JinL.E !TATE 8TATUS CMEr.K 
41 ~~b~3 ?.30"152 LOA ?,1<81.2 JSF.L.ECT THE ADAPTER 
42 0'6~4 ~"'6'-4'-' ~EEK JW?TM A !EEK 0 
43 "''6~5 V,J"'0"'0"' "' 44 0'6B6 0~4.t3~ MIA t.ns1<P f REA~ STATUS 
40 0'6~7 {~, 00115 4 LOA l'!,l<Bt0 
46 lil,670 1'3414 AN"# 1,0,SZR 
47 '1,671 ~!"16,42 FHAl.T JSEEI< !'.RROR STATIJS, UNIT 3 
48 ~'b72 ~HJtfB~43 LOOP 

• 



A ~0~6 ·.MAI~ 
OJ 1 
oi2 ~~673 0~5?41 n11 
OJ3 V.J't5~4 rn'0t!52 
ot4 0?675 l"t~3"133 
0!5 ~?576 V.)~015m 
~B ~H''677 ~720!33 

rA1 ~'71'J10 ~"91""67 
Ol8 ~'71?11 ~~1133 
otQ 0'71112 0QIB\6' 
t0 "''70!3 ~~0,3J 
11 "-'''"'4 fi1(11;1.433 .. 
12 V.,70!~ ·~'4"'6"' 
t3 027l"l5 147"'10A 
t4 0~7f'l7 1'2ii14 
t5 0'7t0 L?JOl6~42 
16 0,711 (i1Ql6,43 
17 
18 
1Q 
,0 
~1 ~?712 ~~5~4t n21 
2 2 0 '7 1. 3 Vl ' ei ' 5? 
?3 0'714 ~~3fJ!3~ 
? 4 yi ,, 7 , 5 ~,, ~ ~ 1. 6 rlt 
~H5 ui~1 \ b ~720!3~ 

:i»6 lll~7 t 7 1~2414Vt 

'' v)'nrn t~ 45~0°' 
~a 0?7" 1 r-1 d5~V! t 
, g t71, 7 , 2 fl\ ~ ei "' 6 ' 
~0 ,,,,,,,3 f'i~ 113~ 

~ 1 0 '7 ? 4 t~ ~ B t t5 5 
~2 ~,7?.5 \~~fll~3~ 

7'3 t1?7'6 ~'lt'!0<'1 
~4 CH~7?7 1t~lt7101 
:55 ~,7~et 10!641!!5 
36 "''7~1 1d6A14 
~7 rJl,7:52 ~"'6'.4~ 

J 8 0 2 7 :~ 3 ~"" 6 '- 4 ~ 

~ETUP 
LOA Ot,TE~TU 

"DC OI, ~Si<P 
LOA '-•F.WFF 
noA ~.ns1<P 
LOA Ol,1<87 
"OAS 0,0SKP 
.rs~ 'STALL 
NIOC O~t<P 
"I~ ot,nS1'P 
LOA t,l<B14 
Aon'-·' 
~UA# 1,0,SZR 
FHALT 
LOnP 

~ETUP 
LQA ot,TE~Tll 

nae "', "S"' P 
LOA ?,~UFF 

noR ,,nsi<P 
LOA t,(;2'525 
~TA t,OI,, 
~TA 1,1,, 
LOA ot,1<87 
r,oAS 0,0SKP 
JSR •STALL 
NIOC O~KP' 
LOA O!,OI,?. 
LOA '-•~,2 
~UR# 0,1,SNR 
'UA# 2.1,5'7.R 
e'HALT 
Lonp 

JCMEeK THE f tRST 2 DATA 
JCMANNEL CYCLES MF A WRITE 
'(FIRST ATTEMPT AT WPITE, 

H. MAl') CA R~G · •. 

,..,RITE· 1 l 
•ALLOW TJME FOR DCM ~VtLFS 
JCLEAR TME WRITE OPEPATION 
•Ae0•END?NG MfMORY A~DRE~S 
tAe2•STARTING ~EMO~i· A~DPESS 
f 2 o~~ CVCLES !HnULD HlVF 
tOCCURFPE" 
tAe0•BAD, ACt•GOOO 
f CME~ K TM E s·E QUE~ t F " 0 P FL.. AG " • 
r "REl'H "• 11 2NO · RE'Q" • ·"DP FL.AG" 
rs£T~ "DP ~CM R~Q" 'WMICH STAVS 
rON FOR ' MEMORY CYCLES. 

rCMEeK T~E FIR~T 2 DATA 
'CMANN~L'CVCLES OF A WQITE 

'S~T MFM AnoR ~EG. 

JOATA • Ol5?.5'5 
r ' WORDS 

r~RITE 11 
fALL"W TIME FOR ' ncH•S 
rCLEAR TME WRITE 
rIS THF OATA STIL~ IN ME~ORY 
JIF NOT A ncMI MAY HAVE 
JBEEN PERFORMEn YN5TFA~ 
JOF A OCMO 
f AC0&Ar.2•BAO wnRns 
tAC1•Gnoo 

• 

• 

• 



,., 0'~~~7 • ~A I t\I 
Ol 1 
Ot2 0'-1~4 0"'5'-41 n31 8ETUt' JC MECK PROPER t:A RFG!STEP 
"t3 0,73~ e!'0t52 LOA ot,TESTU rINCREMENT BV AL.LOWI~JG 

• 094 0'736 ffH~30IJ~ noe ,,,,MSl<P JTME ff ?RST 2 DATA CHANNEL 
"'e 0'7~7 1 "'2400! SUB °''" ICVCLES AT THE BP.'.GtN~ING 
t't6 "''740 "1"'2"'33 nos Ot,OSl<P J Of' A WR!T!. 
fA7 0,741 Pl~40l67 LOA t,1<81 
ot8 02742 ~111e13~· no•s t,DSl<f' , WR?Tf l 1 
Qtg 0?743 CAtt161ee JSR @aSTALL 
10 ta'111A ~~0'3~ NIOC OSKF' JSTOF' THf WR!TE 
11 0~7.i5 ~~~"'0!60! LOA '-·'<814 JAC0•STARTING MEMORY ADDRESS 
12 0~7~6' 0-.0433 nt" t,OSt<P rAe1•ACTUAL ENnING ME.MORV 
13 "'"7'-1 . i ~3l'l00I . •on " . '- , AODflfESS 
14 eJ~7~0 1.d6.d1~ .. ~UA# 2.1,SZR JAe2•CnRRECT ENDING ~E~ORY 
15 "''7'51 P!Ol6,42 FHAL.T , AnORESS 
16 ,., , 7-; 2 V.fO! 5.~ .. 3 L_onp 
17 
18 "" ? 7 ,5 3 ' ~ "' e; ~ 4 .\ n4: ~ETUF' rCMEeK P~OPER ~A RFG!STER ., tQ ~'7!'§4 ~,.,ill, ~2 LOA Ot,TE~TU JINCREME.tJT BV Al.LOWING 
'-0 et'71i5 '0"3"' 33 nae oi, nst<P JTME FtR~T 2 DATA CHANNEL 
21 0,7~f5 1 ""2~2'A 5UAZL OI , OI rCVCLES AT TME B~GtNNING 
~2 ~'711§7 ~-.20.33 no A ~,,,Sl<P JOF A WRIT!. 
'-3 ~::97~rt1 V,'4"'67 LOA 1.,1<87 
'-4 0~7fl; 1 ,1~513~ no•s 110!KP , WRtTF.: 1 1 
25 0,7~2 0~ete~ JS~ •STU.L 
'-6 0,783 0~023~ NIOC OSKP JS TOP Trtf WR?TF. 
')1 Ql,7~4 ~,'.'5~1"16ot L04 ,,1<8!4 JAC0•START!Nt; MEMORY Al'D~ESS 
'-8 e,,7F;5 vi~543~ n1a 1.ns1<P JAC1•ACTUAL EN1'1 NG MFMnRv 
,g ~'7~6 1,3t'l0ot Aon 

OI ' ' ' AnORESS 

• 30 0,1~7 1.46414 !UB# 2.1,S'lR JAC2•C~RRECT ENOtNG MEMORY 
'1 0,110 P,,,6.24? F.MALT ' AnORESS 
~2 ~')7'11 0"'6'43 LOnP 
:\3 
:u 0'772 (~1716')41 "~I ~ETUP JCHECK PROPER r.A RE'G?STER 
,5 rt-'713 11)'0 t 5?. LOA Ol,TE~TU JINCREMENT BV AL.LOWING 
;,5 Vi,174 "'~3"'33 no~ ot,,,St<P JTHE FYRST 2 DATA r.HANNEL 
:.\7 '1')715 et'"''1' LOA "'• eJ f CVCLES AT THE BEGTNNING 
38 ~?776 {!~20!33 no A "', nst<P J Of' A WR?T!. 
,9 Vl"7'1 0P4"1157 LOA t,l<B7 
4~ fl:~~!?!~ ~~~HJ~ no As 1.0~KP , WRITE 

1 ' 41 ~~~t'A 1 "'"'bt6!5 JSR IS TALL 
42 ~~~~2 ~_,ii',33 NIOC OSK" JSTO~ THE' WR?TE 
43 0~0"13 ~~Vl~6"' LOA ~.t<Bt4 JAC0•STARTING MEMO.PY AflDRESS 
44 ~30~4 ~"'5433 fHA t,nst<P JACt•At:TUAL ENl'.'>I N~ji ME'MORV 
45 ~~~~5 113l'l00I A On °' • ' 

, Ar)ORESS """ii" 

46 0:'50"'6 146414 8UA# 2 .t, SZR IAC2•C,,RREeT ENOtN'r- MEMO"Y 
47 0~00t7 0~5?4~ EM•L.T , AnORESS 
48 03010 ~1'16'-43 tonp 

• 



--·"-- ~-,. Ol~~8 ·.MA IN 

°' 1 
"'2 ~~011 ~"tH~4\ n51 SETUP JCMECK PROPER ~A REGTSTE~ 
t'l3 0~012 0201~~ LOA Ol,TE~TU JINCREMENT BV •LLOWING 

"'' (d~~l\13 '"~30l33 nae: oi,nSl<P rTHE F?RST 2 DATA CHANNEL • 095 0~014 ~~0120! LOA "'. e1 JCVCLES AT THE BEGTNNING 
Ol6 fli:ttfZJUS "'~2"'~~ noA ~.ns1<p rOF A WRITE. 

,. ~7 0~016 0~4:?167 LOA t,1<87 
l'l8 03017 0~5133 no As 1.D~KP ' WRITE: 1 1 
OtQ 0~0,,t?I ~Ol6t15~ JSR ttSTALL 
10 0:,~'1 V! .. ~,3~ Ninc OSKP JS TOP THE \llRtTF 
11 0~0~2 V'~Ql~6Clt LOA ,,l(Bt4 r u:0•STARTING MEMORY AOORESS 
12 Ql~P!?3 '1fl'6d3~ nIA 1,nsl(P JAC1•ACTUAL ENnING. MFMnRv 
t3 030i:>4 113"0°' ADO Ot • ? r Ar>ORES~ 
t4 0~"''5 146414 SUB# 2,1,S1R rAe2•CORRECT ENDING ·~EMOPY 
t5 0:30~6 00!6,42 !HALT , AOORESS 
t6 0~0?7 '"'~6'.43 LOOP 
17 
18 i}l~P!~.a 0'~t:i241 n71 ~ETUP r CME CK P_ROPER CA RFGTSTE~ 
tQ 0~"'J 1 0'-0U52 LOA r,,,TE~TLI f INCRE;ti4ENT -BV ALLO~! ING \; 
~0 0~0~2 lt1~3"'3~ nae ~.'-'Sl<P JTHE F.?RST 2 DATA CHANNEL 
'-1 030:33 ""'0t21 l_OA "'. e 11 JCVCLES AT THE BE'G T_~~' I ~'G 
'2 V\~014 il!~2Pt3:5 l"\QA 0t,nSt<P roF A WR ?TE• 
~3 Pl~Vl~5 111'-4C'161 LOA t,1(81 
?4 '1~c1.~6 lft~5t3~ no As 111DSKP ' WRTT~ 1 1 
,5 ~"\0~7 01'15165 JSQ •STALL 
'-6 0~040 0~!?''3~ t>.JI oc OSl<P JSTOP TH~ WRITE 
27 "''0 41 Ql3etnt6~ LOA ?,1<8!4 JAC0•STA~TING MEM,QRy AMOPESS 
,8 0~~42 ri~543J n1B t,nSl<P JAC1•ACTUAL ~NnING MEMnRv 
2g 03043 11 3"'0"' Aon A,, , AnORESS • ~Id V!~044 tii6414 ~UR# 2.1,SZR rAe2•CnRREeT E'IOING MEMO~Y 

'31 P'~04t5 v.t"'5'4' ~HAL.T , A"ORESS 
l2 ~'.'\Q146 ~~6~4~ LOtiP 
~3 

~4 ~~Vi.d7 ~"-6'-41. ns1 ~ETUP JCHECK PROPEQ CA RFG?STEP 
~5 0~~~0 "''0t5?. 1...0A ,,,,TESTU r I~ICRE~ENT BV AL.LOWING 
~6 0~'~'1 0"i3ot3~ "OC ~.nst<P JTHE FIRST 2 DATA CHANNEL 
31 0~Q1~2 ~'0t2? LOA "'·r.~1 JCVCLES AT TME BFGYNNING 
~8 ~'~'53 052"t33. ti QA t11, n51<p rOF A WR!TF..:. 'Q 0~054 ll.),41'.1167 LOA , '1<87 
4~ 03V11~5 "1~5t 33 no As 11D!KP ' WRYTF 1 1 4, 
41 0~e.'56 VlC'!6t 6!11 JSR •STAl...L 
42 lll~eJ'57 ~~0?.3.3 NlOC OSKP JSTOP THE WRITE 
43 ~M1~0 :,,i'l(lt'16A LOA ,,1<81.4 rAC0•START?NG MEMORY Ar"D~E~S 
44 0~0~1 ~1~543~ nIA t,ns1<P rAt:l•ACTIJAL ENIHNG MF.MORY ~ 

45 0~v.1~2 1\3r110tJI Aon Ot ' ? , AnO~ESS 
46 0'.'\0~3 1ii5414 ~UR# 2.t,S'lR f Af'.:2•CORRECT ENO!Nt'; MEMO~V 
47 0~'1d54 0'-"5~4? ~HALT ' AnORESS 
48 ~~Ql~5 Ptntt5~4~ LOOP 

• 



" ~c~ ~g ·.MA I~ 
Ol 1 
"'2 ~~~~5 '~"'6~41 ng1 SETUP f CMEeK PROPER eA R~GYSTER 
Ol3 "'~0~7 ~20\52 LOA Pl,TE~TU rINCREMENT BV AL.LOWING 
Ol4 ~~070 0fll3't33 nae "'. nst<P rTME Ftril!T 2 DATA eHANNEL • 095 e.~Pc1t et'0t23 LOA °'' r.11 rCVCLES AT TME BEGINNING 
"16 ~~0'2 0"12~33 no A "'. nsl(P roir A WRTTE. 
097 0-~073 ~'-4"157 LOA t,1<81 
ot8 0~0?4 f11~5 t 3~ no As 1,DSKP , WRTTE.' 1 1 
oig 0~075 "'t'1616!5 JSR •STALL 
t0 ~~076 "'"'0'3~ NIOC DSl<P rSTOP THE WRITE 
t1 ~~~,, 0~0IOH31'1 LOA ?,k814 f AC0•START!NG MEMO~Y AnORESS 
12 ii'~ 1 l'lc;j ~~543~ n I~ t, "Sl<P JAC1•ACTUAL F!'NfHNG M~MnRv 
t3 ilJ~ 1~1 11 3t'100! Aon ~., ' A"ORESS 
14 031 1'-2 1.i,641~ ~UR# 2.t,SZR r AC2•Cl'.H~REeT ENDING ~E~ORY 
t5 flt~ 1 t"13 r,0!6242 ~HAL.T ' Ano~ESS 

•· 16 ~~ 11'14 ~~~6,43 LOOP 
17 
18 r1~1"5 Q!~b?4t n 1 f'l I ~ETUP JCMECK PROPER r.A REGTSTER 
1Q 0~ 1 "16 ~ii'~, 52 LD4 O!,TE~TU IINC~EME~T BV ALLOWING 

' '-Vt ('1~ 1 ~7 0~3,,.3;, nae oi,nst<P JTME FTRST 2 DATA t.HANNEL 
'1 Vl~11~ ,~~(11124 LOA f",r.111 rCVCLE~ AT TME BE'GINNING 
22 (.1~ 111 0~2ot33 noe oi,ns1<P JOF A WR!TF. 
'3 "'~ 11 2 (1'-41't67 LOA \,l(B' 
'-4 0~11.3 °'~5133 nQAS 1,0SKP ' WRITll! 1 1 
,5 V'~114 1?1~6, 6~ JSR •STALL 
'6 0~115 ~~0,3J ~?OC DSKP rSTOP THE WRTTE 
~7 0~116 t1''h~1?15~ LDA ~,l<B!4 rAt:0•STARTJNt; ME MOPY AnDRESS 
,8 ~~117 0~5433 ntA 1,ns1<P tAC1•AeTUAL ENfHNG MFMORV 
~g 0~1?~ 113~00! Aon OI I , , AODRESS 

• ~" '" ~ 1' 1 146414 ~UfHr 2.t,SZR rAC2•Cr.JRRECT ENOYN~ MEMORY 
:31 Pl~ 1 '2 vi~6~4' F~OLT ' AnO~ESS 
~2 ll"~ 123 ~~6,4J LO~P 
~3 
~4 ~'1?4 {it~6?.41 n1u SETUP JCMECK PROPER r.A RFGYSTER 
J5 ~'.'H'5 ~ 'HH 5 2 LOA Ol,TE~TIJ f I~CREMENT BV AL.LO\llING 
~6 "·~1'6 0.~3r'l3~ iio~ ~.nSKP JTHE FtRST 2 DATA CHANNEL 
l7 0~1'-7 ,., '~ t 2 !5 LOA "'' ~377 rCVCLE~ AT TME BEGINNING 
~8 01:.H'~ ~·~20!33 no A. "'•"SKP roF A WRTTE. ,g 

~~1'1 "'~4~67 LOA t,t<B7 
40 c.-1~ 1 ~2 ~~51.3~ no As t,O~KP , WRJ.TE 1 l 

' 41 0~1~3 0"'6 t 6!'5 JSR_ •STALL 
42 ~~1:54 l.1J~0'-3~ ~ItiC DSt<P rSTOP THE WR!TE 
43 0~135 ~~0"'6"' LOA ?,1<814 f AC0•STARTING ~E M'Q~ y AOD~ESS 
44 0~1~6 ct~543~ nIA t.nst<P JAC1•Ar:TUAL ENfH NG MEMnRV .. 
45 0~137 t 13""00J •on "'. ~ , Ar>DRESS 
.46 ~~1'10 tA64t41 ~UB# 2.1,S'ZR rAe2•CORRECT ENDING MEMORY 
47 vi~141 tA"lt)~4~ ~HAL.T , AnORESS 
48 VI '.'HA 2 Vl~6'4~ LOOP 

• 



-~~--·-~~-·- . 
A "040 ~ M1fIN 
fH 
Ol2 03143 ~0!8241 nu~• ~ETUP rCHE~K PROPER CA Rf'GtSTER 
Ol3 0~144 020152 LO• t'J,TESTU flNCREMENT BV AL.LOWING 
1'14 0~1.45 0~3t'I~~ nor: ~.DSt<P tTME FIRST 2 DATA CHANNEL • 0!5 0~148 ri'-0t2e LOA ~.C717 tCVCLES AT THE BEGtNNING 
ot6 0~147 0R2ot33 no A l't,OSKP JOl' A WR!TE. 
rA7 0~150 '-1'-40t97 LOA t,KB' 
Ot8 031~1 (:11~51 ~3 "OAS 1,0SKP , WR?Tt! l l 
Qtg 0~1'2 (Af'lt616~ .fSR ff STALL 
10 ('1~153 0~0"33 NIOC OSKP SS TOP TH! WR!TE 
1 1 "'~ 154 ~~0r,t6PI LOA 2,t<Bt4 JAC0•START?NG ME MOPY AnD"'ESS 
12 V'J~ 155 r(.lfl;5433 nIA 1,ns1<P JAC1•ACTUAL. ENO ING M,E'MORV 
13 0~U56 1130!0"9 A On (jl ' '- ' ADDRESS 
14 0~1,7 146414 8UB# 2 d, SZR f AC21iCORRECT ENOfNG ~EMORY 
U5 0~1~0 0ot5?.42 '!HALT , AODRESS 
16 0~Hf51 (110!6243 LOOP 
11 
18 0~1~2 ~P-'6'-41 FH31 ~ETUP rCHEeK PROPER eA RF.GiSTER 
1g 0~1tli3 ~'0t~2 LOA ~.TE8TU JINCREMENT. BY AL.LOW I~IG ~ 
~0 0~1~4 '1e3,,33 nae oi,ns1<P JTHE FIRST 2 DATA CHANNEL 
~1 031'15 {7!~0 i 27 LOA Dl,C117? I CVCL,ES AT TME BEGtN~IING 
22 1!1~ 1 ~6 0~2"'33 noa ~.nst<P POF A:WRITE. 
,3 fli31f;7 [~'-4r.Jt67 LOA \,1<87 
'>4 Vl~170 0~5t33 no As 1,DSKP , WRITF 1 1 
,, es 0~1?1 ~"'516~ JS~ ,as TALL 
26 03172 ~-.VJ,33 Nlf]C OSK~ JSTOP THE WRtTF! 
')7 {?!~ 173 ~~0nie~ LOA ,,1<8!4 rAC0•START!NG MEMORY AOORESS 
'-8 03114 0~5433 "IB t,ns1<P JAel•AC:TUAL ENfHNG MF.MnRV 
?.9 0~115 113m0~ AD" "''' ' ADDRESS 
~0 0~116 .146 414 ~UA# 2.t, SZR rA~2•CORRECT ENO ING ME MOPY • 31 P.!~ 117 ()1~6'-4' F.HAL.T ' AnORE~S 
32 Vl~2"'0 ~~6243 LOrtP 
~3 

34 0~20!1 Vif'l6'.41 ni.s1 ~ETUP JCMECK PROPER eA RFG?STER 
35 0~20l2 ~2015'- LOA Dl,TE~TU rI'ICREMENT BY ALLOWING 
36 0~21713 ~~3~33 nee D1,ns1<P ITME FIRST 2 DATA rt-tANNEL 
~7 032"'4 1!''0 t 3nt LOA ~.c;3777 JCYCLES AT TME BEGJNNING 
38 0~2Ql5 1/Hi 2 OI :5 3 nae ~.nst<P rOF A WRITE. 
3g Y1132"16 0~4"167 LOA t,1<87 
40 032f'l7 ~,.~t33 r>OAS 1.ost<P , WRITE 1 1 
41 0~210 0!716 UH5 .JSR •STALL 
42 0~211 "'-.0,33 NIOC- OSt<P JSTOP TH! WRITE 
43 03212 li'300l6PI LOA '-, l<B t 4 •AC!0•START!NG MEMORY Ano~ESS 
'14 0~213 0e5AJ~ nIA 1.ns1<P tAet•ACTUAL EN" ING MF.'.Mr"RV 
45 ~~214 1\3'-"00! A On "'.? ' AnORESS 
46 0~215 141'Ul4 'UR# 2.t,SlR IAC2•C~RRECT ENDYNr; MEMORY 
47 0~216 0"'e"4' EHALT ' A"DRESS 
48 0~217 !1'"'16'4~ tonP 

• 



A "'~ 41 ·.MAP·I 
~1 
ot2 ~~2'0 ~1'16241 npu . ~ETUP JCMECK PROPER t:A RFG?STER 
Ot3 0~2~1 "''0 U52 LOA Ol,Tf~TU JINCREMENT BV AL.LOWING 

• "'4 0~2?2 ~~31'13~ nae Ol,MSKP f TME F?R8T 2 DATA CHANNEL 
"'~ 0~2'3 "'0131 LOA ~.e1111 'CVCLE~ AT TME BEGTNNING 
"16 032?4 ~~21'133 no~ °'I ri,51(p JOF A WRY TE. ,,., 

0~.2~5 ~240!67 LOA t,K87 
0!8 e~2'-6 (Jl~5t33 no As 1,D~KF' ' WRIT~ 11 
~Q 0~2~n ~"1616~ ,,JSR •STALL 
10 0'2~0 e.fi'"1!~33 ~IOC O!K" rSTOf' THE WR!TF 
t 1 0!~2~1 ~30~f;t~ LOA ,,l<B•4 •. AC0•STARTING ~E"40f'Y AnORESS 
12 0:32~2 c>."'5433 nIR t • f')St<P I Al'~1•Ar!TUAL fNnING MEMnRV 
13 V.~2'3 11 3~00! ADO °' • 2 

, AMORE SS 
14 ~ :'\ 2 ~ 4 '. 1 4 6 49 1 4 SUB# 2.1,SZR rAC2•CtiRREeT E~OINt; ME~ORY 
t !) 0~235 V'"'6242 F.:HAL.T ' AODRESS 

• 16 Vl~2~6 V1nl6'4~ LOnP 
t'7 
18 t'\~2~7 0~6241 ni~s ~ETUP JCHECK PROPER CA RFCiJSTEf' 
t~ 03240 0'!t~t5~ LOA m, TESTll I P.JCREMENT BV AL.LOWING • 20 Ql~2A1 0~30!33 nae "'·ns1<p JTHE f TRST 2 DATA CHANNEL 
'1 0~242 Ol'~1J~ LOA t'I I C0 t 7 f CVCLES AT THE BEGINNING 
~2 ~~243 ~~2"'3~ no A "'. nst<P '011' A WRITE:. 
23 0~2'14 e,24oie1 LOA 1,1(81 
'-4 0~245 ~~~133 no As 1.0~KP , WRITE: 1 1 
,5 1'.'2'15 (11r'Jl6t6!5 JSR IS TALL 
,,3 V1~247 i,All\1!"~33 ~IOC O~K" ISTO" THF'. WRITE ,, 

""~2~1£1 L~~00l60I LOA 2,KB,.4 JAC0•START!Nt; MEMORY AOD"ESS 
,8 0~21151 ~"S5433 n1~ 1.nst<P JAet•AC:TUAL ENFH NG MEMMRV 'Q ~~2!52 11 3t'I~~ A On tJ! I~ ' AnORESS 

• J(!1' 032,3 '146414 ~UR# 2.1,S'ZR f AC2•CnRREeT ENO IN~ MEMO~Y 
~1 0:"2~4 0~6,42 l!HALT , AnORESS 
:32 V1~2~H') "1~6'4~ LOOP 
33 
34 t'1~2~6 ll-"'6'4 \ "111 ~ETUP r CHECK PROf'ER r.A RFG?STER 
"5 0~2"7 V.'015' LOA OJ,TE~TU r PJC~EMENT BV AL.LOWING 
:36 032~~ Q',~3°'3~ nae oi,nsi<P •THE FtR~T 2 DATA rHANNEL 
J7 171~2~ 1 ~~HH3~ LOA oi,e0~1 JCVCLES AT TME Bf:GTNNING 
J8 r;\~2~2 ~~2"'3~ "OR "', nst<P f OF A WRtTE. 
39 032~3 1.7124~67 LOA \,t<B7 
4~ el~2~4 ~-.5133 f'}QAS 1,0,t<P , WRITE 1 1 
.ct 1 0:'.'2"5 ~~6HH5 .JSR -•STALL 
-42 0~2~6 ~~0'3~ t.JIOC OSl<P f STOP THE: WRYTF. 
43 032~7 0~00!6~ LOA ,,.CBt4 rAe0•STA"T!NG MEMORY AnDRESS 

• 44 03270 0~5A3~ nIR 1,ns1<P f ACl•Ar.TUAL ENr'!NG MFMnRV 
45 "~271 1, 30IQJ0t •on ~.2 , AnORESS 
46 fll~212 146414 ~LIB• 2.1,SZR rAe2•CnR"ECT ENOTNG Mf~O~Y 
41 Q.1~273 ~"16~42 ~HALT ' AnORESS 
48 03274 0f'l6243 LOnP 

• 



... _____ .,,, ___ --
I 

A tJl0.A2 .MAI~ 

"'1 
fA2 0~275 Cd"'6?41 f'l•I 5ETUP tCMECK·PROP~R eA RFG'.TSTErl 
~3 03276 lil,0 U52 LOA Ot,TESTU , INCREMENT -ev ALLOWING 

"'• 0~271 tHr;3!2'33 l)QC 0t,nS1<P JTHE FtR8T 2 DATA CHANNEL • otf5 03~"'0 1t'1222~ AOC ZR "'."' I C V CL E !. A. T THE BEGINNING 
"'15 0330!1 Vl~20l3~ noR ~.~swp '01' A WRIT~. 
Ol7 0~3~2 V!'-41'1161 LOA '-, t<B7 
ot8 0331'13 ~1~5, 33 "OAS 1.D~KP , WR?TE 1 1 
OIQ ~33"'4 ~CJ!6 \ tH5 .JSR •STALL 
UJ Pl~30l5 (.l}~P.1233 NIMC.DSl<P JSTQP THF.' WRTTF! 
t 1 rAe0~STARTING ~EMOPY AriD'fE~S 
, 2 0~3otb V.f'H)43~ f')IA 1,ns1<P JACt•AC:TUAL EN"lNG Mf.MtH~V 
13 033t'17 1'2520! ~UAZL 2,? ' A('}ORESS 
1. 4 i'.1~310 146414 ~UA# 2.1,SlR rAe2•cORRECT ENO ING "'EMORY 
t~ t"i331 l ~OltH~A2 ~HALT ' AliORESS 
16 ~~312 e.~6?43 LOr.tP 
t7 
1. 8 0~313 0"'6~4\ I) 1 9 I ~ETUP JCHECK PR OPE~ C:A ·RFG!STE" 
t9 03314 0'"', 5' LOA Ot,TE!TU I INCREMENT B¥ ALLO~ING 
20 ~~3t5 lA~3033 l"'Oe 171,,,SWP JTHE FTR~T 2 DATA CHANNEL 
21 0!3;3 t 6 1"'2~""' AOC rJt. "' JCVCLES ·AT TME BEGYNNING 
'.2 P.1~317 V'~2m33 ti OR ~.r"Sl<P tOF A WRITE. 
'3 Vl~3'1?1 "''4rJt61 LOA t,KB7 
~4 {/1~3'1 f11 ~5t3~ no AS 1.0~1<"' ' WRTTE 1 1 
~o ~~3'2 0~5165 JSR •STALL 
'- t5 0~3'3 v,~0'-3~ 'IIOC DSKP •STOP THE WRITE 
27 0~3'4 0~543~ nIB 1,nst<P •ACet•STARTING MEMORY ADDPESS 
28 ~·1 33'~ 11112152~ ~URZ~ ,,, JACt•ACTUAL EN,, ING ME'MnRv 
'-9 P:i~3'6 1t;1400I TN~ '- ' ' , AMORE SS 
30 ,.,~3'7 .1A6414 ~U~# 2.1,SZR rAe2·t~RRECT E~JOINt; MEMU~Y • 31 Ql~3~0 ~"'6'4' Ft.ULT ' An DRESS 
.,2 0~3~1 ~"'6?43 LOOP 
~3 

34 
'5 ~EOT 

• 



e"'143 ~~Al~I 
"'1 
0!2 ei~332 ~"-6241.'t 020! I ~ETPt JATTEMPT A COMPLETF WR!TE' 
OtJ e\~3~3 Vl'-4160! LOA t,AUFF f (FI~ST WR!TE'. WITH wr. "VFL.n) • ~4 0~3~4 '1~bOl33 - no A t.nsl(P JONE S~CTOR 
"15 "'33~~ 0~'=" ~2 LOA "l,TE~TtJ 
A6 0·~336 ~;,'4!.2! LOA t.e11 
f'A1 Pl~3~7 1 '30!00! A 00 , ' Pl rUNIT # • SECT CNT 
0!8 ~~340 ~flli3C'l3~ l"OC ~.nst<P rS!LECT UNIT 
"'g ~~341 ~20fl'67 LOA ot,1<87 
10 ~~3-i2 ft\~1t3~ no As 0,0~KP f W~ITE 11 
1 1 r,~343 ~"'B~3!'5 TTRWT rWAIT 10otMS OR UNTTL INTP'."R"UPT 
t2 "'33A4 Vl'-"6~42 f!HALT rTtMl!OUT, NO INTERPUPT 
13 ,-,~3 45 ~"'6'4' LOnP 
14 
Hi Vi~346 fl,ntt) 241'! n2t .1 

'· 

-~ETPt JATTl!MPT rn CL.FA" "OP no NE" 
16 Cit~3A7 lf_l~~ t 6!'1 LOA t, "UFF Jw!T~ re' PULSE. 
17 ?i:'.'350; CA~61'13J no~ t,nsl(P 
t8 V'l~3"1 ??"115?. LOA "',TE~TIJ 

• 19 ~~352 V.,4,21 LOA t .. et' f S~T II "p OONF." WITH A "NF.: 
'-0 lt.~353 1 ~3"'0"' A On t • "' JSF.CTOR WR I TE:. 
'-1 vi~ 3!'5 4 ~~3"'13~ no~ t'l,nst<P JSEL.ECT IJNTT 
?2 0:"355 ~~~oi5·7 LOA ot,l<B' 
'3 ~~356 "'1"' 113~ no•s ~.DSKP •~RITE 1 ! 
,4 ~~3~7 1 ~2 ~2t'1 ~U"ZL ,,, ,5 k'.i~3~QI V')t'Jl6~27 WATT JwAIT 10otr-1S OR UNT!L OONF 
~HS 0~J~1 rt.~~?3J t\JIOC D~KP r A TTP.'.MPT CLEAR ')., 

171~3~2 0~373~ ~KPDl n51<p , c r:) Pl.IL~E DOES NOT 
')8 flt~3~3 vif'l6?4'- ~HALT JCLEAR "OP 0 rH~F." FF. 

• 2Q (;1~3~4 ?"'b?43 LOl'iP 
~0 
;, 1 ~~3,;5 V'!r'l6,4l'I n2'1 SETP1 JATTE:MPT rn ~ESET 
32 '1~31';6 lt'\'4 t 6"' LOA t,RUFf '••np Of'lNE" wt Tl-f "OP nATOA" 
~3 ()1~3~7 (~'i60!33 noR 1,ns1<P JAND 11 tiA TA 0". 
34 0~370 0'0t5?. LOA Pl, TE~TLI 
~5 03371 ~1,4121 LOA t,Ct7 JSET nnp OONF. 11 w ITt-' A t SEr.T ·• 
~5 fll~372 1 '3"'0~ ADM t 'Pl f WRITE~ 
~7 ~)~3'3 V!~3~3J noc r11,ns1<p f SELECT UNTT 
~8 0~3?4 0')~~67 LOA ot,1<87 
~g 0~375 ~~113~ no AS 0,0~KP 1'-'"ITE 1 1 
40 0J3'6 1'~2152"' C'LJBZI.. '·' 41 Q\~317 W"5'27 WAYT IWAIT t 0"'MS nR UNTTL. Otif'.4~ 
42 

Lli ~""'"' 1 ~2,i;2"' ~u~z~ "' ' fA 
4J 0~4"' 1 ~~1Pl3~ no A r11,n51<p IATTf!MPT RESf!T 

• 44 ~~4"'2 (ill~3' 33 ~KP07 n51<p '••np OATnA" A Nr') "DATA °' ,, onE~ 
45 ~~AOl3 ~"'6'4' FHALT JNnT CLEAR nnp on NE'". 
46 i;i,~.itOl4 0"'6'-4~ LOOP 

• 



,., Ol0A4 ·.MA I ~I 
~1 

"12 ~~4~5 fi'.1716240t n2~1 ~ETPt rcHEl"!K eusv.noNE 
"'3 ~~4"16 V''416t'I LOA t,AUFF H'MLLOWI~G A 1 SEC TO~ WRIT~ • .. "'4 V'l~4f'l7 1.71~6"'3~ no" 1,ns1<P 
l'l5 "'~41 0 0'~15? LOA t'I, TE~TU 
"96 11.!~4, 1 ~'4121 LOA 1.~11 
fA7 171~4, 2 ,_ '30!0l71 Aon t • °' 
l't8 0~4 t 3 "'153~3~ nae Ol,l"'St<P rSELECT UNIT I 1 SFCT XF~R 
Ot9 ~13414 "''0,,61 LOA OI, 1<87 
1 ~~ M~415 Vi~113~ r"\QAS 0,0SKP rw~ITE 1 1 
11 ~~416 1~2~20! ~URZL '·' 12 ~~417 ~l'Ab~27 WATT rWAIT t0"'MS ro~ UNTIL '' DMN~", 
, 3 V1~4,i{I '11fl531J~ ~KPOl nsi<P 
\4 el~4?1 ~~3!53~ ~KPB'l nst<P rE~HnR IF "DP r>ONE" • OI 
15 ~~4?2 ~~6'4' ~HALT ro~ "D~ 8USVJL_a , 
16 V'l~•?3 lJ)Ol6'4~ LOnP 
, 7 
18 0~4?4 0"'6~4"' n24: ~ETPt rSE'E IF A 1 ~ECTMR 

~ , Q ~~4'5 V•'4 t 609 LDA 1,AUFF tW~ITE CAUSES "DATA LATE" ,Iii ~~4?6 ~'1~60\3~ noR !,nSKP 
'l ~~~A"7 ~?~t5?. LOA OI, TESTll 
?2 VJ~4~(1i "''41.2i LOA 1.~11 
?J ~~4'1 1 '-3"'"'"' A On t • CJ! 
?4 li':~.d~2 v;~30-3~ nor, "'•'°'Sl<P ISF.:LECT UNIT I 1 SECT XFF:"R 
'5 (11~4~3 ~?fl,"'1~7 LDA "', KB7 
?6 0~4~4 01i113:5 l"'QAS 0,0~t<P JW~ITE 1 1 
,7 v·~4~!> 1 ~2!"2"' ~URZL '·' ?B V.1~4"b (111'.'!6:;>2? WATT ndIT 1 0"'M5, (r'lR lJ ~' T IL. ,, no NE") 
?9 Q.?~4~7 ~~443~ f'\IA t,"St<P • 1ill ~~441~ ~)' ~'11'16"' LOA 171,l<Bt4 
~l tA~~41 1"-7414 ANl'HI 0.t,57.R J''RE~1" noFs NOT CLEAR 
'2 Vi'.~('12 7-r"A6~4' F.:HAL T , ttnp FLAG"~ RESUL.TS IN 
"3 V'~443 0"'6'4~ LOOP I" OAT A LAT~" STATUS. 
:\4 

"5 Vil~444 v:~6,41'.'1 n211i: 5ETPt 'CME~K EMOJNG MEMQF\>Y 
'.'\5 ~~4.45 V.'41 Sot LOA 1, AUFF rAnoRESS er.; A REGISTER) 
'7 Q!~.Ut' ?t~6t'13~ MOR 1,ns1<P rFnLLOWI"G A 1 SF.CT QR WRIT~ 
,8 ~i~ 4 4 7 ft; '0 H;'- LO A Ol,Tf~TU 
~g vi~4'5V! ~·,, 4 \ 2 \ LD.4 t.c11 
4~ v: ~ 4~ 1 1 '31?1C!'~ Aon 1 • "' • 
-i 1 ~~4"i2 Iii" J 1?13 :3 nae f'l,ns'<P JSELECT IJNIT I 1 SFCT YFFR 
42 '1~4-;J lft,1111"167 LOA "',KB? 
43 0~4~4 vill\11.3~ no As 0,0~KP rwRITE 1 ! 
44 ~,~4~e; 1 "i2~2"' ~U~ZL '·' 45 ~~4"i6 v•li16,21 WAIT tWAIT HJJOIMS r OR U~1 T TL nnoNE 11 , 
46 ~~4-;7 y)~~433 n I Fl !,ns1<P •AC1•E~OING "1f MORV AnOF1E~S 
47 Ol~4~VI "'0, 61'1 LOA ot,RUFF rcnRREr.T ENOTNG AOMff S~ • 
48 ~i ~ 4~1 ·7.'~"11 LOA ?,C:41'12 f (AUFFi+409'+2, IN (AC~i 
49 ~~4,.;2 t 431'10C'I ADn , 'l'I 
!10 ~~4~3 1'2.dtd ~UR# 1,0,S'ZR tENDING ""1EM AOnR EPRnR~ 
~1 0~4~4 v"'6'4~ F:HALT rAC0•Gnon 
'52 0~4~5 ~"'6'-4~ LOnP tACt•BAO 

• 



It. 0'171~5 .t--iAPI 

"'1 
~2 ~~4,;5 ~"'6'-40! 1"2fH ~ETP! rCHECK Fr!R PROPER FNDING 
"t3 0~4~7 V-.?415"1 LO A 1,~UFF rot st< ADORESS FOLLnWING • Ol4 ~~47~ Ql~61"33 no A t,MSt<P , 1 S!CTOR WR!TE ON HE Ar> 

°' ~5 0~471 '~'015, LO A "',TE~TIJ f SECTO" Pl 
"16 0.~472 V1'4121 LDA 1.e11 I" IN~ SC" t:AIJSES "~Ct•SC~" 
~7 ~~473 1 '30!00! AOr" 

1 ' "' r Trl GO FROM 1111 TM. "'0"'0 
~8 0~474 "'~Jt'13~ noe ot,nSl<P JANO SE'T! "S1 n·. 
t'19 Ql~4?5 ~~ett'167 LOA t'l,K87 
1 [}) ~~476 ~~1t33 "OAS 0,0!t<P JWRITE 1 1 
11 0~477 1 '52~20! SU'3ZL '- ' ' \2 ~~5()1~ ~r'lt;?21 WAIT JVJAIT 100.M~ toR UNTIL "OMNF"' 
13 ~~5"' 1 V,~643' n1~ t ' O~KP rRE:An F!NMING OTSt< AonRESS 
14 ~~5"'2 ~~~133 LOA ,,e0~1 

• t5 ~~5'113 147400! AN" ;,, Jt.USI< ti UT UNTT # 
t6 ~~5~4. itl,0~5~ LOA ~,l(B11 JSfCTOR • ' t7 ~~5~5 1'2414 SUB# 1,0,SZR 
18 0~50!6 ·~~"'6~4~ F:HALT JENO? NG nISK AnDRE~S NOT 
, g in~50!7 ~"'b'43 LOnP f H f! Af'h• OI , SF.CTOR·1 I se•0 
~~ 
~1 ~~510 0:!?16~4"' n271 SETP1 rATTEMPT A 2 SECTO~ 

'2 ~~~11 C""f7·16fJI LO A "',BU Ff rwrtITE~ 
'-3 "'~512 1>~ Iii 2 Ot 3 ~ MOR 01,ns1<P •FIR8T ATTEMPT AT A WR!TF 
?4 e~~13 v1,~15' LOA "', TE~TU f L,,Nr;fQ THAN 1 SEC TO~ 
'5 ~~514 0'41.74 LOA 1 • e 1 ~ 
~5 0~515 1'3~00! 'on 1 '~ 
')7 ~~5t6 ~fi3"3~ no~ 01,ns1<P rS!l.~CT IJNIT I 2 SFCTO~S 
~8 0~5 '7 ~'i?."'6' LOA Pl,l<B? 

• ,g ~~5~~ .0"'113' riOAS 0,0~l<P f W~ITE 11 
3~ ~~!>'1 1 ~:?~2"' ~U"ZL '·' ~1 0~5?2 i7J~6'-2' WATT HU IT t 00IMS ro~ UNTIL "on NE ••. , 
32 ~~5'-3 0~bA3~ n I e t,MSKP JRe'.An r:'.NnING O!SI< AonRES~ 
~3 0~5'4 Ql'C?l13~ LOA "'. eli.'~7 JMASI< OFF tlNIT • 
~4 035'5 1"'7010! ANn "' ' , 
~5 V'~5'6 P'0"'5A LOA Ol,1<810 
~6 ~~5'-7 1~2A14 ~UR# 1,0,S'ZR rENOtNr, nt~K AnD~E~S NMT 
~1 "'~530 0"'6'-42 E'MALT I HEA"•"', sr:cT.,, sr•I?! 
~8 171~!>~1 0"'0'43 LOnP rAt:0•Gnon AOnR, AC1•AAM. 
~g 

• 40 "'~5~2 t'l"'6~4"' M2 A I ~ETPt JATTEMPT A 2 S~CTO~ WR!TF 
41 0~5~3 Pl'"''6"' LOA OI, AU'F 
42 e~5~4 ~~2"'3' no A oi,r')S"P 
43 "'~5~5 Ol'-015~ LOA nt,TE~TU 

• 44 ~~5~6 "'4ti'4 LOA t,e1~ 
45 ~~5~7 1'-3"0~ • 0" t , OI 
'16 0~5.i~ ~fll\;_,oi3~ nae 0t,ns1<P rSEL.FCT UN!T I 2 S~CTORS 
"1 QJ~541 ~'Vl~67 LOA ~,KB7 

48 "1~b42 Q\~1133 no•s 0,0!t<P rwRITE 1 1 
49 C'l~543 1 ~2'2"' 5U~ZL '·' !50 0~~44 t71"'~'2' WAYT JWAIT 100tMS 'QQ I.INT IL "Dl'iNE'."' 
~1 0!~5.i5 ~~44J~ l"lA t, MSl<t' JREA'-' STATUS 
~2 ~~5.d6 ~~3~33 'KPON nsi< P f N~ "OP "ONE" 
~3 0~5.47 W'-6'-4'- FHALT JFnLLOWING 2 SF.:C:TQR WRITF 
~4 V'J;,!5!'0 00!6243 LOMP J(ACt)•STATU5 PEG. 

• 



"' m(JIA6 .MAIN 
~1 

0\2 Q\~5~1 t7'171tH~4~ f'\2QI ~ETP1 f INSURE THAT "IN~ 1-fEAD" 
ot3 0~5'2 P·'~ t 60! LOA l't, AUFF •FUNCTIONS P~OPERL.-V 
'-"4 ~~5~3 1/1~20!33 f'\QR oi,nst<P rTRANSFE~ .,. SECTnRS nR 13 • Ot5 '1'~5!'§4 0,V} t 5~ t.D A t7t,TE~TU •Sf!CTORS OEPF.NnING UPON 
Ot6 0~5~5 ~'~H 5!71 LOA ,,MTVPE r TM E ·. 0 t's I< TYPE 
~7 V,13!5!56 Cli~4' 71 LOA 1. e u 
'718 e'~5~7 1~~10~ AOnL 2,2,SNC 
~g Vl~5f'50 VJ,4117 LOA t,e3 
1 k1 "'~5~1 t?30!12!0 ADO t."' 
t 1 rA~e>~2 t"lie3~3~ nae: "'. ns1<P , L. 0 Af.') UNIT ,,, & # SFCTORS 
12 it.~b~3 V.'~~67 LOA l'l,KB7 
, 3 0:"5~4 ~11;113~ no As ~,D81<P rw~ITE- 11 
14 ~--;,5f!i5 1~2~20! ~U~ZL ,,? 
, 5 "':'.'15~6 U."'6'2' WATT notT t001 MS COR U~'llL "nONE") 
t6 ~~511;7 0fl'6433 n1c t,r'.'Sl<P r R,EAn ENf'.)ING DTSK AOnRf.S~ 
17 Ql~510 r;'l:HH 33 LOA 2,c0~1 
ta ei3571 147400! A NI") 

'. 1 rT~Rnw A.WAV UNIT • tQ CiJ~f>72 rM'0'1'- LOA "1,C4'0 rAC0•GOOn, HE AD"' 1 SECT•, 
?.0 0.~573 1'2414 su~• 1, 0, S"-R JAC:l•BAO 
?l ~~574 fi't"A6'-4'- F.HALT f CHECK "ADV MO'', ''TN~ HEAD" 
?2 0~575 0.171M'4~ LOrlP 
"3 
?4 ~'.'516 j'i11~6~40. n30t1 ~ETPt rATTF.'MPT A 1" SEr.TriR W~ITE 
25 """577 0'01. 6"' LO A C'I, ~UFF JVERIFV C:ORRFCT E:NI"' I t-.IG 

'6 ~36?t~ lli~20l3~ "OR 01,ns1<P rO?SI< AOnRESS ,,, 
l71'6~ 1 i?!'i, 5, LOA t",TE~Tll 

,8 0~b~2 0~3~3~ noe P1,ns1<P f UNIT # I 16 SEC TOPS 
?Q ~36"13 0?V.1"'67 tDA ~,KB7 • ~VI e.~60!4 .(71~1133 no As 0,0,l<P r ~RITt.:. l 1 
~1 ~~60!5 1 ~2~2"' ~U"ZL '·' ~2 0~6~5 t/176'2' WATT rwAIT 100IMS roR llNTIL "DMNF 11 , 

~3 VI :t. 6 1'17 V,~643~ n1r 1,ns1<P rREAn f'NOING D!SI< jQl"IRES~ 

~4 0~61ti'I 1;,\:>!~1'16~ LDA 0t,l<BQ JSF.:CTOR 4 
~5 ~~n11 1/1 "4~7"' LOA ~.l(B~ JHEAn ' 36 ei~b12 v"i-t5"' tDA ', nTVPF.' 
~7 [1:~6, 3 !t;3t~' AD'"'L. 2,2,SNC f SKIP l'F 2~11 
,8 0~614 1.7 !> '2 OI MOVZR ~., I HE An 1 
,g "''.'HH5 1,i;3rA0"' Aon ~ ' OI 
4lt'I 0~6t6 17'~413' LOA J.~0~7 
41 0~617 1~7d~l"I ANI"\ ~. 1 
42 (?!~6,0 1'2414 ~Lii~# 1,0,SZR r ACt •Af'.~TUAL ENfH NG OTSt< ADORE SS 
43 035'-' 1 i?"'M~4? EHALT JAe0•COR~ECT ENOINf; nI~I< AODRESS 
A4 rt'~6'2 1?"'6'43 LOl'.'P ' 16 S!CTQR TRANSFF.R·. 

• 



A ,,~., 7 ·.~A I~ 

"'1 
~2 ~136,3 &""'624"' n3u ~ETP! f ATTEMPT A 1~ SECT MR WRITE 
"13 ei~6'4 en1t eOJ LOA '-","'LIFF tANO VERIFV eoRR~CT FNOING 

• "'4 ~36'5 ~H~2"'33 no.- Ol,MSt<P •MEMl'.'IRV ADORES~ 

"'e 03e"6 Q!?0152 LOA "', TE~TIJ 
"IB ~~6'7 l'1~3~33 nee t", MSl'P 'UNIT # I t6 SFCTO~S 
rA1 0~6~0 ~'0 1'167 LOl "'·'<87 
~8 ~36~1 itli;1!3~ "OAS 0,0~KP I WRITE 1 1 
oig ~~6~2 1~2~20I 8UAZL '·' 1. 0 ~~6~3 0"'"'27 WAT.T f WAIT t0QtM~ ro~ UNTIL "DMNF'"' 
1 1 0~5~4 \.A,0' 6"' LOl "',RUFF rSTA~TYN~ AOMRESS 
t2 0~6~b ~'41'J160I LOA t,1<81.4 ' Twn 
13 0~6~6 lll~et0!73 LOA ?,l<B~ ' t 0' 0"'0 
t4 ei~6~7 1 ?.)010t'I A On , I "' 

1. 5 0~6«10 1.~J"'rt""' Aon 
' ' OI IEND I NG ME~O'IY Ar"O~E~S • 16 ~~541 '0~543~ n I~ \,l"\Sl'P rERRr!R FnLLOWIMG A 1R ~ECTtiR 

17 ~~6.12 1'24.14 ~UA# 1,0,SZR JWRITE 
! 8 ~:\643- 0"'6"4' F.totAL.T rAC:0•Gnon 

• 1Q ~~6.44 ~"'6?.43. tonP rU~t•BAD 
?~ 

~1 "'~64i5 (1!~6'40! n3'S SETP1 JCAU~E "ENn nF CVLJNnE"" 
?.2 0:-.6A6 ~1'~1 5 "'· LOA C'l,nrvp~ rTO OCt:UR [)URI~G A 
23 0~6.i7 '~ ~ ~ 4 27 LOA '-,MAr'\1•1 r2 SECTOQ WRITF 
?4 V!~650 1I/I1 t 1 ·2 ~OVL.# °'•"'•~ze 
~5 ?.~ b .. 1 "'"'It! d ~ .4 .JMP ·• +4 f CARTRTOGE 01'.St< 
26 ~~6!'i2 1 11HA0f'I TNC '·' ,, 

~~6~3 1"'1'0.' MQVR 0d?l,51C •St<IP If' 2~ 1 • OI~K PACt< 
'-8 V1~6~4 1~t.40"' !NC '·' J2~1A "ISK PACIC' 
'-9 ei~M55 V.'1~0~ t 0 A ~.~., r GE:T P"OPER nI~K Al"D~ESS Tn • .,~ li'."6~o· lQ,4 U5? LOA t,TE~TU rCAUSE "Ear." 
~1 ~~t-~7 1 ~3"'0"' •on t I OI •Ano IN llNIT • 
~2 0~bA0 ~~31'133 no~ "'•"SKP rFINAL.LY 
~3 ©~6~ 1 Ill'"' t 6~ LOA t",RUFf 
34 0~6,i;2 ~~2"'3' nor:. ,,,,nsl(P nrun ~EM AQnR~ 
~5 ()1~6~3 Vi'-"'!'16' LOA Dl,1<61 
~6 ~~~64 ~._1\33 no•s 0,0~kP f \•OHTE 1 1 ,, 

~36~5 1 ~2"2"' ~URZL '·' ~8 ~~6~6 ~"'6'27 WAIT rwAIT t 0"'MS rnQ llNT ll "DONE"' 
J9 l!.~b~1 rM~443~ nIA t,ns1<P rRF.A''I ~TATIJS 

"!(i vf~670 .~,0•12 LOA rJI, nAM4 
41 (11~571 1"'1~0"' A Nr) ~' 1 
42 lil~b72 tOl6d14 ~Uf:J# "'.1,SZR JNO "EOC 11 nR HF.RR ti o~ "OP "ONE" 
43 ~~673 '°"'624'- F liUL. T rFnL.LOWING wRITE OVER F-Nn r.YL 
454 ~~e14 0"'6'-4~ LOMP rAe0•EXPfCTEn E'.Nr'.'l~1 G STATU~ 
45 0~675 ~""0 40~ ..TMP n~n rACl•E~O!NG ~TATl.IS 
46 
47 0~b7b ~"'3-.77 .+! 
48 ~!'.'6?7 Vl~0~7~ n•n11 ~'~ rCART MEAD 1 ~Et':T 1~ ' ~EeTnRs AQ ~~7"'k' ~"'453~ ~~"6 •2~1' MEAD g SErT 5 ' SECT,,RS 
'50 0~11'11 ~11~1~ it-'17~ f 2~14 MEAD 2~ SECT 1~ p SEeTnRS 
~1 '1'~7~2 1~Vl~2t nAn4: , VJO!f21? 1 r 11 0P D~N~"•"~Or","FR~ 11 ,STATU~ MASK: 

• 



A 0.~AB 
t 

.~4I\J 

t.111 
"'2 ~~7"'3 lll"'b'4~ n33a ~ETP\ f ATTEMPT A REAn 
OtJ '71~7"'4 ~'~'5' LOA Ol,Tf~Tll ' ( FIRST REA" 1 1 l 1 1 , 
~4 0~7"'5 0'4121 L06 , , e 11 • "15 ~~71'1~ 1 ?3•"0"' •on 

t '"' Ol6 0~7~7 ~~fl;;,t'l\33 noc O!,f'.'Sl(P JUN IT .. I 1 ~Er.TOR XFER 
~7 vi7'7tQI ~'01'A74 LOA OI, KB~ 
"'ij ~~~1 t1 '1~2~3:'1 no~ "',nSt<P JCA • '00!00t 
t119 lil~712 1 r11240rJI ~U9' t'I ' OI 
t0 ~'713 V-~1,3~ no As e.o~KP JREAr> 1 1 
t 1 0~714 1 -;2~2"' ~U"ZL '·' 12 ~1~7, 5 V5rJl6'-2' WAIT Ht1AIT .100IM~· (QR llNTIL "Or"fff"i 
13 0~716 0~443~ f'llA 1,n51<p rREA" 5TATUS 
, 4 ~~717 1 '5U~ MQVL# 1., 1 , ~NC ' noNc.·1 
15 Lii~7,QI ~"'b'4'- FHAL.T n11n "OP noNE" nN RFAF" 
1 6 vi~7'1 ~t'Jl5,43 LOOP JAC1•BAO ENOI.N.G STATUS 
17 
18 ~'~7'2 V-"'6'-4"' "3 4: ~ETPt IATTF.MPT A RE Arr 
19 ~~7'3 0,0152 LOA Ol,TE~TU ' 1 SECTrlR 
,\11 v'37?4 r1,4121 LOA t ' r. 1 ' 
'1 e~7'5 1 '3rJlll'J~ •on 1 ' OI 
~2 ~~7?6 0~3~3~ rrnc oi,nst<P JU~IT # I t SECTnR XFER 
'-3 ~37~7 ('1'~"'7 4 LOA Ol,t<B' 
~4 ii~7~vi ~~2"'33 noR "',n51<p SCA • ''1'-'0t'I 
~5 Cri~'1~1 1"'24L/10I ~LI~ ~' °' ,6 ~~7'2 011;1133 no As 0,D~KP JREAn 1 l 
'-7 ~~7'3 1 ~2"'2°' ~UAZL '·' '8 ~~7'4 ~"'6'2' w•tT SWAIT 10t'IMS re~ llNTIL "Or"INE"' 
~9 0~7~~ ?>R4.d;3' r"IA 1,MSKP rRF.'.An STATUS • ~t'1 ?~7~~. ~,'~'""6!' LOA ot,1<814 J ""AT A LA TF" STATUS nN 
~1 0~7~7 1'3414 AP\ln# 1,~,S?R JA 1 Sf:CT READ 
'2 V1~740 v~6~4'- FHALT SAC1•BAD ENOTNG STATIJS 
,3 ~~741 0~b'4' tonP 
~4 

~5 fl.~7 42 ~11716~4"' n3~1 !;fTPt JATT~MPT A R~An 
~"6 "''7 43 0~0152 LDA "',TESTlJ s t ~ECTOR REAn 
~1 ~; ~ 7 .14 C"''4121 I.DA 1,C17 
~8 t'!~7 45 1 '3"'"'"' A On t • "' 
,9 (A~7~6 0'i3"13J no~ l'l,nsttp ' UNIT • I 1 SECT YFE'R 
41d 0~7d7 ""'~'~' 4 

LOA Ot,I(~' 

41 e.~7!5V1' ·v.~2~3' r'IOR "',nswp JCA • ?00!0l'I 
42 0'7~1 11'112.d'3!~ ~UR OI' rJI 
43 ~:-,7 ~2 0~11.3' f'\QAS 0,0~KP JREAO 1 l 
44 r.~711i3 1~2~20! ~URZL '·' 

.<"' 

-«5 ~~11i4 ~H"6 '-2 7 WATT SWAIT t00IM5 (OR UNTIL "DtiN~", 
46 ~~7~5 t}lfllo43~ ntR t,ns1<p JHEAn STATUS 
47 ft.1~7 1H:; 17''0' 11 LOA 01,r.2r114M JfNDING MEMO~Y ADO~E~S 
48 Vl~7 "\7 1'2414 ~UR# 1,0,S'ZR rI~ WRnNG FOLLWOINC: , 5Er'.T RFAr'I 
~9 ~~7,;0 (!.rJIC)'4' ~HALT JAC0•GOOf' 

~"' 0~7~1 0"'6?4~ LOOP JACt•BAO 

• 



A "~4Q ·.MA l ~ 
"'1 
t'12 ,~~7~2 ~'~6~4~ nJ" I ~ETPt f ATTfMPT A RE An 
rJl3 ~~7~3 171'015' LOA ~.TE~TU ' 1 ~EeTnR Rf An 

•"'4 0~7~4 Vl,412i LOA 1. ~ 11 
0.5 ~~,~~ 1 '3"'0"' Aon 1 • !?! 
"'5 0~7~t; 0~3"13~ nor. "'·ns1<p JUN IT # I 1 SECT XFE~ 
"17 ~~7~1 ~'V.!~14 LOA O!. 1<8? 
oie l/1~77~, ~~20'33 "O~ l"l,nSl<P •CA • '-0"'0"' 
"'g 0~111 ~~013~ NlOS OSl<P JR~AD 1 £ 
t~ ~~71~ 1~2~2~ ~U~ZL '·' 1 1 V:~7'13 (""'6'2' ~AtT H~AIT 10"'MS toR IJNTil. "DMNF"' 
12 V1~174 ..,,,0?0' LOA oi.~7"' JAC1•STATU~ 
, 3 ~~775 1"3414 ANn# 1,C'l,S7R rERRMR STATUS FOLLl"\W?Nr; A 
t4 ""~ 7 7 6 v."16~4?. . E'HAL.T JREAn. "SEF.K ER"' nR "ADr"RFS~/ 
15 0~717 r~"'6243 L·onP JUNSAFE" ,. 
t 6 
, 1 ~ .1 V' f'I ~ r--'"~15"1 n31·1 LOA "'• nTVPF JIF t:ART~IOGE' r"\l~K 
t8 ~4(11?'1 1"'11~~ MQVL 0,0,57-C ron~JfT ATTEMPT A F['R~AT 

\! 
t9 v·~~0!2 W".aA·t ~ JMP F.'.1 JM,,Of READ 
,0 ~.d~~3 Vi'16240I ~ETP1 JATT~MPT A R~A~ 
~1 ~4'1""4 "'?15~ LOA ,,,TE~TU JIN Tt1E FORMAT MnoF 
'2 ~4~1?15 v,,4~7 4 I.DA ,,l<B' JCFIRST use: nF FOR~AT MQnf i 
'3 ~d!ll<"6 1 "3""'~ •on t • " 
'-4 1?140"'1 V'~J.~3~ "QC ~.ns"P JUN IT # FORMAT MnQF ~IT 
~5 iit~.,\t?! V-'01'1174 LOA "',tcB' 
"5 ~4?,11 ~~21'13' no A tJ1,r,51<p JCA • '0"'0"' 
':!7 ~ciei,2 n~v1133 ~IMS DSKP rRF.:Ar'1 ! 
'8 0~~13 1 '2~2"' 4'UqzL '·' ?Q e!A~,4 vd"6'2' WAIT HUIT 100!MS roR UNTIL "DMN~"' 

-~~ t1AM 5 1~511~ ~OVL.# 1,1,SNr. •AC1•STATU~ 
J1 t'a1~ 16 0"-6'4' P.'HAL. T r Nr'I "OP ~ONE" FOLLM~ING FMT READ 
~2 V,: 4 ~i, 1 ~0!5?43 1_onP rCMEr.K "F DONE","RIW on NF" 
~3 

J4 ~EnT 

• 



~Vi~e· .~Al'I 
~1 

1?12 04~,il\ ti\"'6?3'1 F.11 JSR •I~ET •on SEEK I WR I T.E/Rf An 
OIJ C" 41t?I?1 0"'6'-61 MO~EI< rCHEr!K DATA • ~4 04li'?2 ~l"'~t'lliH't "' rSfEI< CYLIND!R ZEF~n 
0!5 ~0,,3 c:;,"1624'- FHALT JERROR DURING· ~EEK, ACt•~TATUS 
nt6 ~tlZ~4 (ijl?tfll.d22 JMP E1~ tSt<IP REMAINnE~ OF TFST 
Ol1 
1'18 040~5 ~j Ol 6, 5 !5 t;ENOAT rGfNE"RATf rlATA 
OIQ 0~0'.b il\"'542!5 1EROS f DATA•ALL lE~OS 
t pt ~40'7 ~"HHHll7 F'RGENO f OATA AUFFER An,DRE~S 
11 
12 ~.i0~\fl 0~6~57 WR!Tf!'. ron THE WRITE 
t3 ~AVl~l ~rJl6~0.7 PR'3ENO JOATA AUFFE'R · •M.DRESS 
14 ~"~'2 ,.~f'l0t'J!17 1 7 JHE"AO•~, S~CT•PI, 1. SF.'CTO.~ 
15 0.4033 ~~,,,,5~42 FHALT rERR"R IN WRITE, Ar1•STATU~ 

REMAtNnER 
.. · 

TEST 16 V"t.4~34 r,1!1?1~~ 1' .TM? F1E JSl<IP OF 
17 
ta ~.10"0 0"'6'5f5 ~EAO 1REAn THE r'lATA 
t9 ~.,~~6 0""7?07 PRGE~10,+41110 f OATA BUFFF.:R AM.DRESS .. 
?0 CJ) A(}. '3 7 '~"' l/j"' 17 , 7 JHEAI"•"'• SECT·Ot, 1 SF.'CTO~ 
~1 e'4VJ4"' ll.'"'6'-42 F.HALT f ERRnR I~ READ, AC1•~TATllS 
'.2 e• t4 VI~ 1 (./;tJlt~4Vi~ JMP E1F 
~3 

'4 itjAill-12 "1"'6'-5~ r.Hf!CI< rcnMPARE DATA RUFFFR~ 
~5 ~!1043 r,:"-6~~? PRr;f ND f GOOO AUFFFH 
,6 (l!IJ~A4 ~nt7??.1 PRGE~0+4"'0 f QIJESTTONABLE ~UFFf R 
27 ~dlf 45 v~b'4' F:HlLT I ERFH'IR, ACPtar;ono WCI Rn 
'8 {114~46 V1"1fd)4~ FtF: t.onP rAC1•BAO WO Rn 
'9 • ~ti! vil1"''17. :-11r.6'~.H F21 JSR •ISET r ori SEEK/WRITE/RFAF'\ 
"l [Ii .d '"" 0 l/d'}I 6 ' 6 t no~E1< rCHECK DATA 
12 Li1 -1 vJ" 1 "'""0"'i?:"' ~ rSF.:EI< CYLIMOER ZFRr"' 
~3 (;~ 11(~-; 2 0°'6'4~ F.t-tlLT rE~RnR DURING SEE't<, AC1•STATl.IS 
~4 ~Al/l"J CA I'll 0 422 .TMP F.2F.: rSt<IF' RE~AINnE~ OF TEST 
15 
.,5 04(1-;4 V"'6'-S~ GENO AT JGF.:N~RATE nATA 
"7 ~-40c;~ 1?"'~424 l"IN~S 'OATA•ALL r.tNES 
~8 ~~011§6 ~'"'6~~7 PR GENO f OATA auFFER AnO~ESS 
~Q 

4k1 "'odV1~7 V"."'~'57 WRITE ron TH~ WRITE 
-11 ~~0~0 ti'-~6~07 r.>Rt;f MO f OATA BUFF~R AnDRE~S 
42 0.41/iA 1 ~1"'[~"' 11 1 7 f HEAn.t.11, SECT•Ot, 1 SE'CTQ~ 
43 04~~2 91"'6~4? FHAL.T rERRt'.'R IN WRTTE, AC1•STATUS 
44 Ql.t10A3 0~QIA1' JMP e'2F rSl<IP ~E~AINr')E~ OF T~ST 
45 
'16 ~'1~~4 ~~"'6'5~ ~EAD rREAn THE OATA '., ~ AV!,:;5 lil~7?P.17 ?R~END.t.4"'0 JO AT A BUFFE'.R A"DRE~S 
.48 ~Ai0'i6 (:II !".JI~"' 1., , 7 f HEAn•"'• Sf.CT .. "' I 1 SF.CTO~ 
49 ~~V'~7 ~"'f'-'~4~ ~HALT JEqRnR I" READ, AC1•~TATUS 
,0 ~.407{1 '""'tll-i~~ JM? e'.2E 
~1 
9'2 0AV'11 V,!'716'6"' r.HE'.CI( rcnMPARE DATA BUFF FR~ 
~3 Q!4'i172 0!?16~07 PRGEND r G"On '°'UFFF'R 
~4 t'lli 0' 3 Vllf'l7'-t~7 PRGE~D•~Ol0 JQUE5TYONAAL! ~UF~f R 
~5 041:117·4 v·nt6,42 Sl'.1-tALT rERROR, ACthGOOD w~Rn • ~o 04075 ~~"'6'43 F2E' I 1_onp •Ae1•BAO WORr.> 



A ~ V' ~ 1 .MAIN 

"' 1 
1"12 ~40'.'t5 i;.~ OI tH~ 3 7 F.J I JS~ •I~E.T ron SEEK/WRITE/REAr" 
"13 0~017 ~~ Ol 5 ~ 61' nOSEI< JCMEeK DATA 

• ~4 "'410'0 O!~Vl"'0~ "' JSEEK CYLINDER ZERn 
"'5 041l"1 ~'1"16,42• FHAL.T r E"JHtR OURY NG ~EF.K, AC1•~TATUS 
"'6 041 C'l2 V'i"'~42" ...IMP EJF rSKIP REMA?NnER nF TEST 
"'7 
098 17.Jd l "'3 111"'6?5~ GENOAT JG!NERATE nATA 
~g 041~'1 r"~5ci4~ NU~SFQ JOATA•NU~BER~ Ol•371 
10 041i'15" 11'"'6~~1 l'RGE~D rDATA euFFER AOL)Rf!;S 
1 1 
12 ~Al "'b ~"'6~57 lalR J TE roo THE WRITE 
t3 Vt~ 1 "'' V'""5~07 PR~END f OATA ~UFFER AnDRE~S 
1 4 0411~ ~~~Cit 1' , 7 JM~AM•C'I, SF.CT•OI, 1 SECTOR 
t5 0'11t1 W''6'42 ~~lL.T rERRCtR IN WRYTE, AC1•STATU8 
t5 ~ 4 1 l 2 · _ iJl 1'! vr41 '- JMP f.3E JSl<IP RE~AIN,,ER OF TFST 
17 
18 04113 i."'"'6'5~ · ~E•O rREAn THP.: l'.'.)ATA 

~ 
1 g 171.d114 '""'7'07 P~r;E~0+40l0 f OATA RUFF FR AnD~ESS 

'-0 Cl: 41t0 0.0!0"'1' 1 7 JHEAn•OI, SF.CT•OI, 1 SFCTO~ 
~1 "''1116 0ril624'- F.HALT rERRnR I ~I READ, AC1 c~TA.TllS 
22 ""1'7 0~0A~~ JMP F:3F 
?.3 ,4 ~4 U'~ ~f'l6~6"' r.HE:CW tCnMPARE DATA. AUFfFRS 
,5 V'.i1'1 (~ ~5~ ~' PRGEND rGoon RUFFER ,6 ~41?2 1~·,, 7 ~ 0' PR~E~0+4t'10 JQIJE~TTO~ARLF.' RUFF FR 
'7 PA u, 3 vel'IB'A' FHALT rERRnR, ACOl•Gono ~C'!Rn 
~ij ~41~4 Pt"'6'4;, F3FI LOnP f AC1•BAD w t'.lRn 
'-9 • ,0 VJ41'5 '?.~6,37 F. 4 I .JS~ •I~ET 'D" SEEK/WRITE/REAf" 
'1 IA41 'r; v'l"'6'6 t "'05EI< JCMECK DATA 
'2 0"1'7 ~~"' V'! ,.,.~"' "" rSEEI< CYLINOfR ZERI"' 
~3 111411'.'!V' ''"'624'- FHALT rEPRnR OIJR ?NG ~EEK, ACt•~TATUS 
~4 Ill A 1~1 ~nl~42? JMP F4E JSl<IP RE~AtNnER nF TEST 
:,5 
,6 ~141 '.'2 ~t'llf5~!5~ r;E~DAT rGENFRATF.' r">A TA ,, k1d1~3 .o1'154J" lL T 1 rOATA PATTE~N s 10HH0\ FTr:. 
,8 \!'1'11~4 0~6~~' ~Rt;fNO JOA.TA RUFFER AnORESS 
~g 

40 ~Al~5 t1"-ts~o7 WRITE ron THF. WR!TF! 
1, 41 ~-i1~6 ~'.r)lf;-.ei7 PRt;f ND rOATA RUFFER A"DRE~S 

42 V'-i1~7 ""'~~17 t7 rHEAM•OI, S~CT•CJl 1 1 SE'CTQ~ 
43 ~,11 ti~ ~ntb?42 ~HALT rERRt'."R I'' WRITE', Arl•ST4TUS 

,,, 44 ~t11~1 ~~~41' JMP F4F JSl<IP QEMATNnER nF TFST 
45 
46 ~41.i2 ,~ ~ 5' ~ ~ ~EAO rRFAn THF.: r'\ATA 
47 ~4143 '~"'7~07 PRGE~0+4"'0 JDATA BUFFER AnO~E~S 
48 CriA 144 V1!'1l~"' 17 t7 ' ... ii:: A"-'•"' I Sr:'.CT·"'• 1 SE'CTO~ 
4g 04145 0"'6~4' Ft.ULT 'E~RnR IN ~EAO, AC!•~TATUS 
!50 041A6 ~~001~ JMP F.4F 
"' 1 
~2 '141A7 V"'ti'6"' ~ME'.Ct< •COMPAstE DATA BUFFFRS 
~3 1'141 ~i;,, t'l~t)~~' PRt;f ND •Gnori RUFFER 
~4 r;, A 1~1 Vt~7~07 PRt;EN0+4t.Jlfd r QLIE~T IO~Af\\LF.'. ~UFFFR 

• '5e ~·1~2 ~~6~42 EMAL.T JERROR, ACotsGono wnRn 
~6 ~d1~3 Vl"'6'4~ F4FI LOnP rAr.1•BAO wOR" 



.\ Ql(/1~4 •• tv• A.I .... , 

"' 1 
Ot2 
093 
"'4 
"'~ 
"'o 
A7 
Ot8 
"IQ 

hl 
11 

' 2 t 3 
1.4 
t5 
t f5 
1 7 
\8 
t9 
? ~1 
?1 
~2 
~3 
'>4 
~5 

IOTSrU~SYO~ nr T~STS E7/E8 ANO EO/E1~ 

r AT THIS POtNT TN TESTING IT MAS AEFN OFTFR~INEn A 
rTMAT ~EAOTN~ ANn WRITTNG eAN ~E PFRFnRMED cnRPE~TLY: rP 
'"'FXT FQllR T~STS ARE A CVL.INOER AOOR!SS CHECK. r.YLINDFRS 
f A~E FTR~T SELECTEn TN ORO!R c~-~12) AND DATA EQUAL TO THE 
JCVLTN~E~ NUMBER I5 WRTTTEN rTEST E7i nN H~AO-~ 
rSFCTO~-~ OF EACM. THF FOLLOWING TEST TMEN PE•o~ THTS DATA 
JBAC~ I~ THE SAMF SE~U~NCE I~ WHICH TT WAS WRITTEN~ IF ON! 
rCVLTNnE~ TS w~ITT~N ON MORE TMAN ONCE DUE TO. A rALWAYS ~ ~R 
tALWAYS ,) CVLTNnER AOnR~S~ RIT LINE AN FRRO~ WILL SMO~ IJP 
f IN THE nATA C"MPARE CMEeK~ 

t T.F. IF "~VL 4" I~ AL~AVS A Z~RO THEN AN ATTEMPT ~ 
TO SEEK TO CVLINOER ~ ACTUALLY S~LfCTS 
r, Y L I ND F R 0 ~ 0 A T A W 0 ~ 0 ~ 0 F " 4 " A R E'. · . w R ·1 T T ~ N 
THFRE AN~ WHEN TME DATA AT CVL!NnER ~ IS 
LATE~ ~EAO ANO CME~KEO IT WILL B~ "4" ·wH~N 
TT SMOllL" ~E "OI"• 

IT~STS E?&t8 C~Er.K ALL CVL.tNnERS IN SE~U~NrE 0•312 
f ANO TFSTS EQ&Ft~ ~HFCK THE r.vLINOERS TN OREnE~ 

JF~OM '1' TO "'· llSTNG THF.: COMPLEMENT OF THF rvtINOFR 
rNllM~fQ AS TME DATA wo~os. 

• 
-3 

• 



A. ~1(1~!; • 1"'1 At~ 

~1 

"'2 ~'12~6 1~2401'1 ~UR "'. f,11 f CVL.~ AOl"H~ESSING Ct-1Er.K '· ~EE n1scuss1nN 
"'3 ~42'7 ~, 4 0. ~' 'TA Ol,Ff.1 J pqEeEfHNG E7. WRITE ON MEA0•0, SEeTOR•~ 

-~ 
V\'12.dQ.1 V""'6'3' F71 .JS~ IISET JOF P.l:Ar~H CVLJNnER. TN EACM !ECTnA DATA 

rE~UAL8 THF. t:YL •• wrnr~ TN A~Cf!'NO I.NG 
I "16 ORDER FROM r.yL "' TO 312. 

rA7 '1412'11 (Jt"l6,61 noSEK S~Et< 
t'l8 ~A2~2 ~~~Ol0f'I F7.1 t "' CVL!Nr)E~ NUM~F.R CIT CMANGFS, 
OIQ ~A2~3 v··."'6'42 F.HALT EstROR OURtNG SEF.'.t< I AC1•STATllS 
t0 V"A2~4 ~~f/1'11 \ .JMP E7F Sl<IP TO ENO QF TE~T 
t 1 ~42.45 ,~~6'~' GENO AT Ge'.Ne'.RATE nATA 
t2 ~&1~~6 0<A5d41 r.YLN A"ORE~S OF nATA GFNFRAT"R 
t 3 V'A2.d7 ''~6~Ql7 PRGEND DATA ~UFFER Ar')D~ESS 
, 4 0-i2~~ ,~ ~·6' ~ 7 WRIT~ WRITE 1 
, 5 ~.42~1 ~~"'~~vii7 StRGEND DATA ,_UFFER Ar">D~ESS 

' t6 v,'42~2 ~AOIV,'11'117 1 1 DtSI< ADr">RF.55 
17 Vi.42~3 v~ ""5' 4?. ~HAL'.' ERRtiR DlJR!Nt';' WRTTF, AC1•STATU~ 
18 e42!'4 ~,,.,lt.14~1 ,J MP • +, 

• 1g ~t12~5 [11f116'4~ F7 J: I LOMP 
~rn ~.42~6 Iii 1~76 4 IS 'l F7 ·.1 f CEi.1, •CYL *' '1 ~.i257 e'e'6~ l..DA ~.Ei.1 r on 1'.T O~CE FO~ 

'2 "1'12"~ r,, 'A'07 LOA 1,f".312 f E4CM CYLINDFR 
'3 V'.S21" 1 1?2427 "U~Z 1,0,S~N 

'4 ~.42~2 ~1"!~75~ JMP F.7 
,5 
?6 ,., 
'S 
'g "'.i 2 fl; 3 1 Ol~.iV'~ ~u~ ~."' rCVLtNnER AOf'\RE'SS rHFCI<. qEF. tH~CUSSION 

• 0 
~; A2 ~ 4 'vi 4 ~l '1 ~ ~ ~TA ~.".:s'.1 f P~EVItiU~ TO TFST F7 · • RF.An FI~ST SU~TOR 

.... 1 ~'12ti5 v1'"6' 37 F.8 I JS~ •l~ET roF EACH CVL!NnE~ ANn r. tff c I( FD~ PROPFR 
~2 JOATA. TN EACH CA~E DATA ~HtiULD EQUAL 
~3 f TME CVL!NnEQ ., . 
"54 ~-12~6 "·"'6~61 no~Et< JSEEI< 
~5 (.142~7 ?.l"Q!Ol0P F.8 ~ 1 s ,,, tCVL.INnEQ NUMBER CIT CMANGF-5, 
'6 ~· .t 2' el V'"'6'4' ~HALT JE~ROR OllRtNr; ~E~K, AC1 •~TATllS 
~7 r,4211 ~·~ "'"' .d 1 ~ JMP EBE 
~8 04212 vi"' b,, ~ ~ READ rREAn 
~g ~.1213 0~fHHi,7 F8 ·• 21 l=»RGENO f OATA RUFFER AnDRESS 
40 04274 "'!'!~" 1' t7 f DISI< AOnRES~· 

... 
41 ~.d~75 li'tPb,42 ~HALT tE.~RnR DURING ~EAD, ACi•ST~TllS 

42 vJ.d276 ~.Ol(:'l4~~ JMP E8F JSl<IP TO ENO QF TE~T 
43 '1.·A277 0'677.d LOA t,fEA.~ f FtR~T wnRn TN DAT.A ~UFFF~ 

.._ 44 ~.13P~ v''~' 67 LOA ~.~a·.1 f SMOULn • CYLINDER # 
45 "143~ 1 1'2414 ~UA# 1,0,S1R •A~0•Gnon 
46 043~2 v~~6'4' FHALT rA~1•BAD 
47 "''3P3 c;,"'6'43 F8FI LOnP rR~An THF.' TE~T DESrRT.PTinN 
48 ~'13~4 0tit176~ TSZ Fa:1 H~F.PEAT THE TEST F('IR 
4g Q!.1:5t'lf) ~?07(;~ LOA ~.Ea'.1 JEACM evLIND~R 
~0 ~.«3t.7!6 (il,4?167 1. DA i,e312 
~H 0430!7 1'2'527 ~u1n 1,0,SRN 
~2 ~'131~ V'·N1?5~ JMP e'.8 

• 



" r~ ll ~ 6 • h A I t-l 
t1I 1 
t.'12 ~4311 ~~"'7i'QI' 
17i3 ~43\2 Q"4QH1"3 
~4 ?4313 0~6~37 FQI 
Qt5 
"15 
~, 

"f8 04314 ~"'6,61 

~g ~431~ ~~0~0~ F9~11 
t~ Ui43t6 c;-~6'4~ 
11 V..43!7 (1.('!V!ad11 
t2 (11.43,V'I 0~6'5' 
t3 043?1 vl?l5437 
'4 V.43'2 ~H!!fj~"'' 
t5 0413?3 V.OlfB'57 
16 ~43?4 V-1?!6A"7 
, 1 ?43~!'5 0f?l~!?I 1' 
f 8 V-43?6 CiJC'lf;'A' 
19 vi.43~7 ~""V14lll1 
'~ ~43~~ ~~5'4~ FQ~: 
2 1 ~ 4 3 '.'. 1 v• 1 4 ? 6 4 

'2 ~-.4 3 ~ 2 (') !?I Iii 4 Ol 1 
23 Q'!.43~3 17!"ei?'52 
,4 ~-1:_\~4 11"11k'~ 

'-5 17143~!5 fil7107~~ 
,6 

. ')1 

'-8 
"9 
,0 M43:'.'b V,V!,l/11 
:,1 ~''13~7 "'-ivi~~i~ 
~2 ~A34~ ~~6,37 F1~1 

:33 
34 
:35 ""43d1 (;;"16"51 
~b ~~J42 0~~~0~ Ftm.t1 
':!t7 043'13 1i'1"16?42 

;,e ViA344 lit"e141~ 

~9 ~43d5 V'"'62~~ 

4~ ~d3~6 V~6~07 ~1~.,: 

41 0'13'17 '~"'0"'1' 
42 Vt43~t1' ~"5'-4'-
43 C".143~1 ~rJlel.d2'~ 

4 4 0 " 3 ~ 2 (,j , 6 ' 7 4 
45 v143'53 171'~'5' 
46 V'l43~4 1f"lill'IV.H'I 

47 ~4355 1'2.d14 
48 \i143~6 r"'b'4' 
49 ~d3~7 r~6~43 ~i~c: 
'5'11 V0 .f3~VI ~1476~ 
~1 VJ43'51 ~l'JIC(l401 

~2 0.d3fl.J2 ~'~'5"' 
!5 3 t' '1 3 '5 3 1 ~ 1 1 "' ~ 
!54 9!43~4 ~H''e'7'54 
'55 
~6 

LOA t.'l,C3!2 
'TA Ol,F9~1 
JSP -ISET 

nosEtt 
~ 

F.:HALT 
JMP ~g~ 

r,ENOAT 
r.vLNe 
PRr,ENO 
WRITF 
PR GENO 
1 7 
'!HALT 
JMP ~+1 
LOOP 
nsz Fg·.1 
JMP ·• + 1 
LOA OJ,FQ •• 1 
MQVL 0,0,SNC 
.JMP ~Q 

LOA ~.C312 
~TA ot,E1"'.1 
JSR •ISET 

no~Et< 
OI 

EHALT 
JMP F10!E 
Qf &D 
PRr,f NO 
17 
FHALT 
JMP F.: 1 t'!E 
LOA 1,•E10'.2 
LOA ,,,,F.1"'.~ 

co~ "'."' 
~ti~# 1,0,57.R 
FHALT 
LonP 
ns z E 1"'. ,_ 
JMP ~+1. 
LOA CJl,Et~.1 
MQVL 0.t?J,SNC 
J~P E 1 l'JI 

JCVL~ AOnRES,ING CHECK~ 5E! MI!CUSSinN 
rPRECEnI~G T~ST E7~ W~ITE ON HEAD·0· 
f SECTOR•~, OF EACH CVLtNnER. IN 
JfACM THE ~ATA wnR~S EQUAL THE cnM~. 
•OF TH~ CYL #• WRTTE IN OF.Sr.ENOTN~ 
f O~OER FROM CYL ~1' TO 0: 
JSEEI< 
JCVL!NOER NUMB~R (tT CHANG~S' 
rERROR DURING ~EF.K;, ACt•STATUS 
JSl<IP TO ENO OF TEST . 
JGENERATE DATA 
JAnORE~S OF nATA G~NFRATnR 
rOATA BUFFER AnOQESS 
JWRITE 1 
JOATA AUFF~R AnDRE~S 
JOYSI< ADDRESS 
JERRnR OIJRING WRITF, AC1•STATU5 

JCEQ .• ti•CVL # 

ron IT Qt.JCF.: FOR 
rEACM evLINOER 

fCVLINnER AOM~ES~ CH~CK. ~EF n1~cus~ 
IPREVInus TO T~ST F7~ RFAn FI~ST SEr.TnR 
roF F.A~H CVLtNnER ANM l.HFC~ FOR PRnPFR 
rOATA. TN EACH ~ASE OATj ~HnuLO EQUAL 
ITHE cnMPLEM~~T nF THE CV~ # 
f SEEi< 
rCVLYNnER ~UMBFR (TT CMA'-'GFsi 
rERRnR DURING ~EFK, AC1•~TATUS 

r RF.: An 
JOATA AUFFER A~DRE~S 
rOISI< AOnRFSS 
JERROR OIJRTNG READ, AC1•~TATllS 
rSKIP TO END OF TEST 
•FIM~T wnRn IN DATA RUFFFR 
rsi.tOULn • CYLINDER # 

rAC0•Grton 
rACt•tUD 
JREAn TH~ TE~T DESrRTPTIMN 
f R~P~AT THE TE~T F~R 

rEACH evLINOER 

• 



• 

• 

• 

• 

fllrt'~7 .~•1'' 
Ol 1 
Ol2 
t'IJ 
"'4 
"~ 
Ol6 
Ol7 
"'8 
"'g 
10 
t1 
t2 
tJ 
14 
U5 
i6 
t7 
t8 
tQ 
,,~ 

'-1 
'2 
'3 
~4 
?5 (11-1~~5 1 l"2'1ti"' 
~ 6 0 ~ 3 ~ 6 ~, 4 0 1 ~ ' 
27 k".43~7 ~,0121 

'-8 ~A3?0 ~dV1Al~ 
'-g 0A371 ~t'16,J7 

~0 etA312 0"'6'61 
~1 CU373 ~rAetf.'101'1 

:\2 ~437A ~l'Ab'4'
:.\3 ~4375 ~"'041 t 
34 Vi'1376 ~!'lt525' 
~5 P!'1377 VJ1'15A6' 
36 e.A40t0 Vi~~'°'~' 
37 0.140! 1 V'"'6'~' 
38 V:A 40!2 V!Olfi"'07 
3g 0A4"'3 ~"'0"' 17 
40 044"'4 f"l'J,6,42 
41 ~440!5 V"'(t.40 t 
42 04'1l'Jlb (A"'fl'-4~ 

43 
44 044C'!7 y, Ud ~1 
45 04410 ~::>0773 

46 ~.d4t1 v.''4"'63 
47 ~4412 1 '3"'0"' 
48 ~4413 ~4077PI 
4g c."A4tA V',41.50! 
50 04415 11!~~~0!'§ 

!51 "'•416 1'710:5 
~2 04417 030'1"' 
~J ru4'0 1 t24~A 
~4 0'14121 ~~i,;75~ 

JOTSeu~STON n.F T~E S~CTO~ AOnR!S~ING CHECK~ 
f (TE~T~ Fl1/~l' AN~ F.1~/!14) 

fU8ING CVL!NnE~-~. HE•"-·"' TEST E!1 W~ITES nN 
JE•C~ ~uecES~IVE SFCTO~ tNn1v1nuALLY FROM p.,, 
roo ~-11~ IN ~Ar.M CASF ~AeH OAT4 WORD E~u·~~ 
f TME SFCTOR NUMBFR~ TFST F.1' ~EADS THE TNnIV• 
·•InUA~ S'-CTORS BACK !N TME SAMF. nRnE~ ANn 
fCM~r.K~ TMe MATA~ T!STS E131Et4 PFRFORM TME SAMF 
.f T A SI< F X C E PT T M A T TH F.: ~ E e T 0 R S ~ Q U E NC F. t S p1 T H E' 
H~~VFR~E O~OF.R ANO TME DATA WRITTEN F.QllALS TME 
,CnMPL~MF.NT "F TME S~CTOR NUMB~R~ 

f TMI~ TE~T I~ nf~IGNFO T~ CATCM ~RRONEOUS ~ECTnR 
,SF.L~CTinN E~RnRq. 

1:E: IF "!C'" I~ •LWAVS AT GRnUND WMEN SErTnR 
, ' rs SFL~CTEr), SECTOR OI WILL 4f'~TIJALLV 
r AE CMO~E~ ANn "2'S" WILL B~ WRITTEN TH~RF. 
r TN TME S'JB~Er3UFNT ~EAO A DATA C:O~PARF: 
r P:RRO~ ~ILL RFSULT WITH TME GnOJ'.'•"0", 
r ANO THF. FUn•"2". 

~LJA °'•"' 
~TA 0t,SEeT 
LOA rJ1,Ct7 
~TA Ol,F.U.1 

F:111 JSR -I~ET 
nosE1< 

"' ~HALT 
JMP E11E 
!;ENO AT 
~ECTN 
PR GENO 
WR!TE 
PRGE~D 

Fit.ti 17 
~HALT 

JMP .+1 
FUEi LOOP 

TSZ ~Er.T 
LOA Ol,F.11 .t 
LOA t,1<811 
ADO '•"' 
~TA m,~u.t 

LOA t 'nn'PF. 
LOA ~.r.1'7 
AOnL. l,t,SNC 
LOA ,,r.317 
~ue 0.,2,sv~ 

.JMP E'.11 

rSF.E DlSCUSSIO~ PRfCFDTN~ THTS 
r~RITE ON CYL-~, HfAn-~. ONCF 
rFnR EACM ~EeT~R~ IN fACH 
JCAS~ TM~ nATA wnRns EDUAL 
rTME SECTOR NUMBER 
rSEEI< 1 
rCVLtNnER OI 
tERR"R IN SEFK, AC1•~TATllS 
rSWIP TO END OF TE~T 
rGENERATE r)ATA 
IA~D~ESS OF nATA GFN RnuT. 
'Ano~E~S OF r"ATA BllfFEP 
JW~ITE 1 
rDATA AUFFER AnD~t~S 
JOYS~ AonRESS tIT CHANGE~) 
fERRnR IN WRTTF, Ar1•STATU~ 

rINCREMENT TME SECTO~ 
fNIJMRER 

rSEE IF "ONE 

TFST. 



~ "'0 ~8 ~MA P,J 
Ol 1 
Ot2 e"4'-2 1~24~"' ~UR "'. f')I 'SEE TME o I sc:u~s t ot.1 PR!CED!NI'; 
Ol3 !('45423 i.tPIU57 ~TA 0t.SE~T f TF-ST P! 11. "EAD ONCE FRrtM 
Ql4 e.44~4 v.'~H2\ LOA oi.c11 JEACM SECTOR AT CYL•~, HEAi')•~. • Ol5 (1'44,5 (Jl0i.lt 1 t'I ~TA t'l.F.:1,.2 f CMECK DATA TN EACM r.A~E~ 
Otf 5 "'"4~6 V-;0!6237 F.1?: JSR •I~ET JDATA '-IOROS•!ECTnR "·. Ot7 ~·44?7 0""6261 noSEK JSEEt< 
Ot8 V144~0 ~~QH"00I °' f CVL.INnER "' Ot9 ~; 44~ 1 V.1~6'4' P:'.HAL.T f ERRMR I~ SEEK, AC,s_~TATUS 
t0 ~~·~2 ~~~41'- JMP EU)E JSKIP TO ENO OF TE~T 
11 Ci'.4433 Qlli1M~e>t'I READ rREAn 1 
\2 f .i4'4 l/lt"6~07 FU>.11 PR GE ND f OATA qUFFER AnORESS 
t3 ~ti4~5 ~~"'"' 17 FU~.'-1 1 7 rOTSt< AOnRF.SS (IT CHANGES) 
14 Q\44~6 ~"'6'"' ~HAL.T rEqRnR IN READ, AC1•5TATllS 
15 ~: .d 4 ~ 7 V:.!l?!f/1405 JMP E'.1?E f Sl<IP TO END OF TE~T 

" 16 ~444~ °''ett57 LOA °'•~EeT f G~T S~CT # 
17 ~.41'141 r:?617~ LOA 1.•E12.1 r GF.:T A W,.,Rn READ , . 
18 VIA4"12 1'2.d\4 ~UA# 19'!1,SlR JOATA F.R~OR, s F. E. A~OVE OF sr. fH PT I r'.IN 
tQ 041443 ~r'.'16~4? FHALT 1Ae0•Gnori WORD rr;t 

'-el ~&1444 0~6'4~ ~t,Et LonP rACl•BAD 
'-1 
~2 '1'A44t'i ~,e;151 TS7 SEr.T J INCRE~E~'T TME SF:CTQR 
,3 ~~4t16 V1!'Ql767 LDA l'!,F-1'·'- INIJM~ER 
,4 V'!4447 l?.~~~5;, LOA 1.l<BU 
?5 ~44"'i'3 1'3"'0°' Aon 1 ' "' ,6 '144~1 CJ.t1Q1164 5TA "'·F'1?., ,,, 0A4S~2 r~" 4 ! 5"' LOA 1. nrvpF tSr:.'.E IF no NE 
~8 V1~4~3 ~'1~~,~~ LOA ?.C1~7 
'g '1'44'54 1'710~ AOnL 1,1,SNC • ,~ tn '1 4 ~ b. :)1~~'?1~ LUA ?,r.~H7 
~1 04411\6 1124~4 ~UA Ol,?.~ZR 

'2 ~d4~7 ?1~0141 .JMP F1? 1Gn AGAI~l 

• 



A "'0~9 ·.MA I~ 
~1 
Ol2 V.U4~" 171=>0t50I LOA f-'l,nTVP! JS~E DISCUSSION PRP:CE'Of Nr, 
ot3 Pl44~ 1 ~,4,0A LOA t,e1:i57 IT!ST !1!. WRtTF- C'N CVl.•0, 

• 014 044fl'2 1"13103 AOnL 0,0,SNC JMEA"•~, ONCF.: FOR E'AeH SF.C'TO" • ote 044~3 ~'·~08 LOA 1,r211 'IN !Af:H CASE THF- f"ATA ErlU•L.~ 
Ot6 ~44~4 ~'1442~ ~TA t.~1~.t JTME cnMftL.E'ME'.NT nf TME SECTOR 
Ol7 044~5 1 '5~2C'I MOVZst ' ' , JNUM~ER 

"'8 0A4~t) 1'5'2°' MOVZR 1 .t 
"'g 0'14~7 . 1 '5?20t MOVZ~ t ••. 
t0 P\4470 P'5'-2t'1 MOVZR 1 ' t 
tl 041171 e.s4151 STA t,SEeT JBEGTNNING SEC TO" 
12 ""'472 ~~6,37 Ft~I JSR •I~ET 'S!TUP 
, 3 0A~73 ~"'6~61 nosE1< 'Sf:EI< 1 
14 !i't4474 .~"'0"'0°' "' tCVLtNl"ER ~ 

1~ ~441~ ~C"16?42 ~HALT JERR~R IN ~EF.:K, AC' =~TATllS 
.~ 16 ff'4416 "'"'\}) 411 JMP E'.1 ~E JSl<I? TO ENO OF TEST 

17 "'" 477 Q!f"6'5~ t;ENOAT 'GENERATE fHTA 
t8 ~"!>"'~ -~"'5A6rJJ ~ETNC rAno;Ess OF nATA GFNERATnR 

• 19 P.4t\~ 1 (l!f'6-.e7 PRt;ENO tAnORESS OF nATA BllFFEP 
20 V.UOOl2 ~~-~5'57 WRTT~ t wr..I'T'E ' ?1 04~~3 e"b~01 PRGEND f ArJO~E~S OF r')A TA BUFFER 
22 ~'15~4 vd'" ei ~ 11 Ft3.1: , 7 rot SI< AOnRES~ (IT rHANf;f~) 

'-3 V1450l!5 V'f?lf:i,,42 FHALT tERROR IN WRIT~, ACt•STATU~ 
24 ~ti5t'16 "'~~ 4 0 ! JMP ~.1 
,5 0451i'17 Cil""6'43 Ft~E: LOMP 
'6 
')..7 ~A510 ~ 14, 57 nsz 5Er.T f OECRE~EMT TME SFCTO~ 

'-8 04b11 vi"~4t"1 JMP • + 1 f NtJMAE"" 
'-g 04~!2 ~'-e172 LOA "'·F.1~.1 • ~~ 04513 '0,td!'lb' LOA 1,1<e11 
~1 ~45\4 U)2.i0~ ~UA 1 , OI 

~2 vU5t5 viA,11e1 ~TA Ol,Ft~.1 
~3 04516 1~1404 !NC t'l,Ol,SZF~ tSF.E IF no'IE 
~4 lfU~H7 "'~~15~ JM!' E1~ JNnT YET 

• 

• 



--· _.,._ 

~ ~~~~ ·.MAPJ 
~1 

"'2 045?"' Ql'V'I 15f" LOA f't,nTVP~ JS!E TME OISCU8SYOtJ PRECEO?NG 
Cll3 0.i5'1 '-"'4'0411 LOA t,e1~1 tTP.'.ST # 

11. R!An ONrE FRO~ 
~4 045~2 1"31~3 AO"L 0,0,SNC f S!CTOR OF CVl.•0, MEAD•0, • "15 04523 0'-4'-~" LOA t,C277 r RE Ar> 8UeC!SSIVE Sf'CTORS 
"'ts 045~4 e-4.t~t!IJ STA t.f14., JIN nR,,ER FRnM H! TO Lnw'. 
Ol7 0.-~,5 1'5?20t MOVZR t,, tIN !ACH CAS~ TH! ~ATA EQUALS 
AB 045~6 1'~'-2"' t-10VZR 1 • ' tTHE COMPLEMf NT OF TME 
l'.llQ 9145?7 1'5~20! MQVZR t .t f S~CTOR NUMBER 
10 04~~0 1?5~2PI MQVZR 1 , ' 
11 0<4~~1 ~~4t57 ~TA t,SEeT rSTARTtNG SEeTnR #. 
\2 ~45~2 rA"'6~37 F.141 ,JSR •I~ET 
\3 ~4~:,3 Vi"'6261 nosE1< f SEEi( 1 
14 "'"534 ~!')~,,,~~ f'I f CYL.IN"ER OJ 

15 ~.4535 ~"'5~., f:HALT tERR"R IN SEEi<, A·C \ • 8 TAT LIS 
16 "14536 0?1041~ JMP Et4E f SKIP TO ENO OF TEST 
17 ~45~7 ~,,.b~5B ~EAO JR!An l 
18 0.d5.dPJ Ci'!'l6~07 F 1 .4 • 1 I J'Rt;f NO tDATA BUFFER AnORESS 
t9 '114541 ~~~~17 E14.'-1 t7 rDTSK AOf'.>RfSS rIT rHANGE~) + ,0 ~4542 ~; ~6?A~ F.HALT rERRnR Ht READ, AC: 1 •STA.TI.IS 
~1 vi45.43 ~,'Jl040R JMP ~t4E f SKIF' ·TO E~JO OF T·E~T 
22 ~4544 0'0157 LOA l'l,~EeT f G!T SE·CTOR " ~3 CA.4~4!) 1 "'0!'10~ eoM "'• m 
'-4 f.ll45.15 ~">6'77' tDA ,,d1Et4.1 rGET A WtiRD ~EAO 
'-5 V!A547 P'2<41;.i ~UAif 1,0,S'ZR rOATA f'.RRO~, · SF:E APOVE DFSr.RtPTinN 
26 i;,45~~ 11'"'6'42 F.HALT JAC0•G00f' WORD 
,,,7 ~4~ 151 et1716243 F.14EI LOnP f Ae1•BAD 
~8 
29 ~415~2 0,415'7 nsz SErT rOF.'.CREMENT TO NE~T Sf'CTO~ • 30 ~45~3 ~Ol0A01 JMF' ~+t 
~1 P\45'54 ~'~'6" LOA ~.F-14.~ 
~2 V!A5~5 ~'4~63 LOA 1,1<811 
33 0'15~0 1 '>2400! ~u~ t ' "' '.\4 ~ d511i7 (;14~16~ ~TA Ol,E14.~ 
J5 045~~ 1~14vU YNC Ol,f'l,SZR rOONE ' ~6 ~45"' 1 Q!~~75t JMS' E14 rNO, Gn AGAI~ 

• 

• 



.\ °'~"1 
"'1 
~2 
C'l3 

•
"94 
~e 
Ol6 

• 

• 

·-

• 

°'' 1118 
otg 
10 
t 1 
t2 
13 
14 
U5 
16 
17 
18 
u~ 
20 
'-1 
22 
23 , .. 
,5 

rotsr.u~STON ~F T~E H~A" AOOR!SSING CHEeK~ 
I tT~STS !t~IE•B ANO E!71Et8' 

rU~ING CVLINnER·~. S!CTO~-~. TEST !1~ WRITES ONE 
,SECTOR ~N EACH ~uec!S8IVE MEA~ tNnIVI~U•LLY~ 
'IN !A~H CAS~ TM! nATA WOROS EQUA~ TME MEAn. 
'NUM~ER. TEST E16 Rl!A"S EACH nF TME~E S!CTORS 
•BACK TN TME SAM~ nRnE• TH!V W~R! WR!TTEN ANn 
rtMEeK~ THE nATA: T~STS E17 AND Ete PER~OPM 
JTME SAM~ FUNCTIONS ~Xr.!PT TMAT THE MEADS ARE 
ISFLF.CTE~ IN HF-VFRSE ORD~R ANO TME cnMPLEMFNT 
JOF THF MEAD NllM.-ER rs USEn AS THE DATA. 

~ f TME~E TF.ST AR~ nE~IGNFD TO eATCM ERPONEnus 
JM!Ar) ~ELEeTION nR MULTIPL! MEAD SELE'.CTION 
JERRnR~. 

r· I~E'. 

' ' ' ' , , 

tF "MD'" I~ ALWAVS AT ~R~UNO ~MEN MEAD 2 
TS SEL~CTEn, M'An ~ WILL ACTUALLV AE 
eHOS~N~ "?'S" WILL ~E W~ITT~N ON THYS 
'EeTnR wME~E "''~" MAO B~EN WRITTEN 
PREVTOllSLY~ TME SIJBSEQUFNT READ WIL.L 
THEN E~cnu~T~R A DATA ERROR WITH THE 
~ono wnRM • ~ AN~ THE AAD WORD s 2~ 



~ ...__. ___ --

4 °'0~2 • MAPJ 
ot 1 
012 ~A582 1 P124~(7t ~UB 0,0t •S!E TME otseussto~ AB'-'V~. 
otJ 0.i5f'«J 00H~~ ~TA et,HfAD f WRITE ON eYL•°'• SECT""' 
°'" P14lee4 ~?0t21 LOA "' , e 1 ' rONC! FOR EAeH H!AD. • 05 0A~~5 ~4t.U1~ ~TA Ot,!'.1~.t JOATA WORDS • MEAD # 
Oil) 045.,6 W't6237 II!: 1 ~ I JSR •ISET 
0!7 0.i~e1 e\0!6261 no~EI< rS!EI< 1 
?18 0451~ C'l"'0"'0"' °' •CVL?NnER °' °'g llli4~71 ~l?IPH~4?. ~HALT f ERRnR IN SEEK, AC t •8TA.TllS 
!0 ll)4~72 QIOl0.41t .J~P ~ U''E JSl<If' TO END OF TE~T 
11 045?3 ~"'6~5~ GENO AT JG!N~RAT! nATA 
12 e14~?4 0tJi54~A HON rA,,DRE~S Ofl" '-'ATA GENERAT,,R 
tJ t14575 0f'l6~~' PRGEND •DATA AUFFER AnDRE~S 
14 lU5?6 ~"'6~57 WRITE f WRITE ' t5 1114517 V,1"15~""' PRGENO •DATA BUFFER ADDRESS 
16 ~Abt'!~., flll'Jl01?117 F'U~.!.I ' 7 f O!SI< ADDR!SS tIT CHANGE~) 
1. 7 vi M5Ol1 V)Ol6,42 EHAL~ rERROR I~ WRTTI!', Ae1•STATU~ 
1. 8 "'.d6"'2 ei Ol 04'~1. JMP .+t 
tQ tll460\3 r.11"'6'~3 Ft,EI LOOP 
'-0 
?1 046"14 ll~ Ui1. S~ YSZ MEAD JINCREMENT TO NE)(T HE An 
~2 !1'd6~5 !~',)~773 LOA "'' E' 1!15.1 
'3 ~A6"'6 \tl,4,,,61 LOA t,l<B'1 
?4 ~45~7 1 "3"'0"' AD" 1 , OI 
~5 ii1461~) !i\~'177t'I ~TA Ot·,E'1~.1 

'-6 (14611 0'415"1 LOA 1 .• nrvPE rOON~ ? 
?7 ~4612 0i~4~4 LOA ?.,AOR•! 
?.8 ~'14613 1'511'. MQVL# \, 1 , ~ze 
29 04614 i'!t?l(}l 4P,4 JMP .+• rCART 1'1!K • 30 t~.1615·1 ~1 l1V1~ INC '·' ~1 ~4615 1~0?0'- MOVR 1.1,SlC rSl<IP tF 2~ 1 t 
32 ~U617 1151.i~H11 tNe ' ' '- J2~14 
J3 vi.16?V1 vi?f;()l~f?I LOA 

1 '"''' 
rGET END DlSI< AOt"\R 

~· ~A6'1 1"2~CA.A ~LI" 1,m.~zR 
~5 ~,46'2 ei~0'144 JMP f! 1 ~ JNOT Qr.)N~ VET 

• 



A ~"11'3 ~MA I "'I 

"'1 
~2 ~Ab~3 1 "'201C'I ~UA 

"' I OI rS!E Ti.tE o t scu~s t 0"' PRf!CF.O?Nt; 
Ol3 ~46'-4 V40t5~ ~Tl "'•MEAD f T!ST !1'· READ O~CF. FRC'M • Ot4 ~4b,5 ~· ,01 2 t t .. OA "t. c 17 rEACH M!AO ON CYL•PI, SP'.CT•OI• 
Ol5 ~46?~ 04eA1oi ~TA "' I F 1 ~ • ~ f V!R!FV TMAT OATA•MEAO # 
OJ6 ~4521 0"'6~37 f! 1 fll I JSR •IaET 
Ol7 ~.t5~P ~"'6'61 nosEt< f S!EI< 1 
Ot8 04831 v""' 0 ~ ~ 0t OI f CVl.tNME" "' (Jig 0 .t e 3·2 ~""6'4'- F.'.MAl. T rE'fROR IN SEFK, AC,•8TATllS 
10 ~463~ ~171rl'412 JMP E 1 "E f Sl<IP TO ENO O' TEST 
11 ~'1'16~4 ';\"'~25~ READ tR!A" 1 
12 "d6~5 0~6111;~7 Ft~.11 J'RGEND JAf'}O~ESS OF nATA BUFFER 
13 ~, 4 fj ~ 6 V!f'e~ 1' F='.1"'·'-• , 7 tO!SI( AO,,RES~ (IT r.HANr;E~) 
14 046~7 ~"5'•'- !HAl.T f E"ROR IN ~EAO, AC• •!l\TATllS .. 1~ 046A0 ~~V140~ JMP ~1~E JSl<IP TO ENO OF TE~T 
16 e.t641 ft120U5f5 LOA r.it,HEAO rGET MfAr') # 
17 VJ4642 0~677~ LO A t.•Et6~1 JGF.T A W~Rn ~EAO 
18 "14643 U'2A 14 ~UR# 1,0,S7R JOATl ER~OR, SFE A ROVE DTS~U~STO~ 
tQ It. 4644 0~6'4' ~HALT 'AC0•Gl".'Or'\ WO~D 
20 Q!A64!5 1?"'6~43 ,;: 1 ~EI LOnP •AC1•BAO 
'-1 
22 04646 C?!t0U56 IS?. MEAD •INCREMENT TM NEXT HF-An 
'-~ 04b.d7 0,ei,61 LOA "' I F 1 ~ • , 
~4 P,46!"9.I ~24fJ67 LOA , , 1<87 
~5 rAt46'H 1 ~3"~l'I •on \ I QI 

'-6 0dbm;2 ~A~164 ~TA OI I F. 1 ~ • ' 
27 04653 V'1,4U5rA LDl 1.,iiTVPF f OliNF: VET '1? 
,8 046~4 ~) :" r7J 4i 1' LOA ,,AOR•\ 
~g ('14'6'55 1?~112 MQVL~ 1.i.~zr: • ~0 0A656 0~0A~4 JMP .+4 JC ART nI~K 
~1 ~46!57 1~1.s0m ?NC '·' ~2 t:'!ti660 1~5'0' MQVR 1.i,szc: r Sl<I P YF 2~ 1. 
33 046~1 1~14~"' 't NC '·' J2314 
34 ~46~2 171?~0!01'1 LOA 1·"'·'- JGE"T ENDING n1st< AnD~E~S 
~5 046"3 1'2404 ~UA 1,1'1,~Zf~ 

~6 0AB"4 ~0!~74~ J~P F. 1 Iii r Mt')~F- TO Gt] 
37 k1A6~5 ~~V:A~5 .JMP ·• + '5 f Grl TO NEXT TE~T 
~8 
3g t'IA6~6 V,~4~67 .+1 
-«0 ~A6f57 ~"' 1"' 11 AO~: 1~17 fCART, MEAD 2 ~Er'T 0 ~Er.T 
41 ~,467~ e."5m 17 ~P.lt7 f2311, MEAD 1' !Er'T 0 ~ECT 
42 ~A671 Vi12!7!11 120!17 f 2~14, MEAD 24 SECT 0 ~ECT 

• 

• 



Ai "'~~4 
f 

.~\APJ 

Ol l 
"'2 '"'672 ?'~150' LOA l't,nTVPE' JS!E TME OtSCUSStON 
OIJ '-"673 ,,~eH'i0" LOA ,,A0~1•1 JPRECE,,ING T!ST El~. 
0!4 ~A614 1"'1112 ~OVL# "'·"'·sze JWRITE ON CYL•(JI, S~CT•OJ, • t't5 V'4615 ~r.it041i14 . JMP ~.4 rONCF. FO~ EACH HEAr" • 
~6 l(!A67f, 1'H4 0f'I ?NC '-.' 'D•TA • HEAD If 
0!7 VJ46'17 1"'1'-&:11~ MQVR ('J,0,S?C 
.,.8 ri~7~~ 1llli1 A~t'I ?Nr.: '·' "9 r.; t17 ~ 1 ill'5"'0"' LOA t 1 OI , ' JSTARTTNG DI'K Ar')ORE~S. 
, 0 ~141~2 OL44A1" STA 1.,Ft7.t JS~l'!CT HEADS !N RFVFRSE ORDER 
t1 ~\.4 7 Ol 3 0'Vl'1~ LOA rJt,Cl774 
\2 ~A7t'!' 1 ?3701'A oins l. 0 
t3 j,\ tl 7"' 5 ~~~,5~ ~TA rJl,HEAD: f CllRRENT HE An # 
14 ~t17P6 ~'"'6237 E171 JS~ IISET 
t5 ''47rA7 {!11~6?.61 f'\OSEI< r SF-El( 1 
t6 P1"71171 ""'~"'~~ "' 'CVlINliE~ OI 
17 ~) 4 7 1 1 ~"'6'4' FHALT f ERRl'JR I~r SEEK, AC,•8TATUS 
ta lfl~712 L{t"-1'411 JMP Et7E JSl<IP TO END OF TEST 
19 (1'1713 ~,,,5,5-; GEMOAT •GENERATE OATA ,, 
'-0 r.n'' 01"!5t1~4 HONC f A,,ORESS OF l')A TA GFNERATnR 
'1 P:14715 ()inl~fl\07 PRGENO f DATA AUFF!R A"DRESS 
22 11''171b v)f'lfi~57 WRITE' r wsu TE 1 
23 ~1'57,l 0~6~07 PR GENO f DlTA RUFFER AnD~ESS 

'4 P..ti7,~1 (.1t~~r'lt17 F.11. t: , 7 rOISK AOr)RE'.S~ rIT CHANGE~) 
?5 viA7'1 V-·1'!16?4'- Ft-ULT JERRnR IN WRYTF:: I AC1':5TATU~ 

'6 Pld7'2 (i':?ljl.4~ 1 .TMP .+1 
~7 (l!A7?3 :·""'ti? A~ F17EI LOOP 
~8 

'g ~'A 7? '1 ii'' 41 tJR nsz ~EAD • ~0 ('I .d 7 ? ~ · f A "" ~)j 4 Pl 1 ~YMP .+1 
~1 fl\ A 7 'fi °'""''7' l. 0' "' , F 1 7 • t f Dt!CRE~EMT HE An # 
32 l~47')7 (ti?4~67 LOA t,l<R1 
33 V1147'Y' 1 ?24~0! ~u~ , . ~ 
~4 ~47~1 Q'ld~167 ~TA "' , E 1 1 • t 
~5 r.14 7 ~2 1""1\~j~ MQVL. 0,0,SNC f D~NE' VET 'P 
36 l~A7:"3 vir~11.1'1!S~ ._fMP Et7 f NO 

•. 

• 



A °'~~~ ~HAI~I 
Ol 1 
Ol2 ~·7~4 li!'.v.t. 5ot LOA oi,nTVP! IS!E TME ·OtSCU8S!QN PR!CFO?Nr; 
t'13 r?J47~5 V):\P!444 LOA ,,AOrH•l JT!ST !t~. "EAO ONCF FROM 

• ~4 ll1A7~6 1t111,.1'- MOVL# °', "', sze J!ACH '"fEAD ON evL-oi, S~CT•°'• 
Ol5 047~7 ~t'1040• JMP 

I 

JV!R!FV THAT DATA•~EAO ••• # 
()18 0A7AV1 1~1A00I ?NC '·' Ol7 04741 1°'1'0~ MOVR 0,0,S!C JSl<IP !F 2311 
Ol8 0A742 t~H•00t ?NC '·' 1231• 
Olg ~•7ai3 02e"'~"' LOA t. "''' JG!T O?St< 40,,RES~ TO B'-G'N WTTM 
UJ 04744 C/14441~ STA 11E1~.2 
t1 0474~ lll'~'t3 LOA Ol,~1'7• 
t2 04746 1?370t'I ANOS 1'0. 
13 04741 ~.1((115~ ~TA Ol,MfAO JB!GT.NNING HFAO # 
14 et•7~"1 e~tB~J7 F.UU JSR •ISET 
HS 047'H '11"'6'-61 no~Ek JS!EI< 1 ,.., t6 047!52 111~0"'0"' °' f CVLtNnER ~ 

. "t 7 ~·7~3 ~~6,42 ".HALT JERROR IN SEEK, AC!•~TATHS 
t8 047~4 ~0!041~ .fMP F.tAE JSl<IP TO END OF TE~T 
19 047~5 0~52~1" READ IR~An 1 
'0 047!56 12!"16~07 Ft•. ti PR GENO f A,-,ORE~S OF nATA SUFFER 
21 0497!57 1(117101'117 P.'.11'.,I 17 •DTSI< AO,,RES~ t?T eHANGES) 
'2 047,;'1 111"'6~4~ '-HAL.T rERRnR IN READ, AC1•5TATUS 
'-3 047fl; 1 &71t'Jlet'11r,i18 JMP F.tAE JSl<IP TO ENO OF TE~T 
~4 ~~7'52 V.~'115~ LOA Ol,MEAO JGET Hll!Ar' # 
~5 "1•7~3 1 "'171"'~~ eoM ~."' ru!E TME COMP. 
'-6 ~47~4 V''6'7' LOA t,,E1.a.1 rGET A wnRo READ 
~7 tU7~5 1?2~14 ~ue-. 1,0,S?R JOA TA ER~OR, SF.E APOVE Diseu~SION 
28 aA1~6 {11OIti'4 '- F-HlLT rAee•G~on WORD 
29 ~47A7 ~Olti~4:" Fl"f I tonP rAet•BAD 

• 30 
~1 0~770 ~t415~ ns1 .,.-EA. 0 
:.\2 ~.i771 ~~0'401 .JMP ~., 
~3 ~.d772 i{!,~,6~ LOA ~.Et~., rOECREMENT HEA" " 34 ~4773 ~'4"167 LOA t,l<B' 
3!5 :!14174 1?2400I ~UB t , OI 
36 (14775 ti\4"176' ~TA CJl,E1"•'-,, '/i4775 1!'-'111.P!~ ~OVL 0,0,SNC f OON~ VET ? 
~8 ~411'1 elt"V1751 JMP F! t 8 f NO 
39 "'"°'~~ ~"'04~., JMI' ~19 JV!S, GO Trt NEXT TFST 
40 

~ .. f'l"'l W~5"10? ' •l .+t 
•2 ~~@!712 ~H~P! A 17 AORti A17 JCART, MEAD 1 SErT 0 1 ~Er.T 
43 ~'t't"l3 ~!'t4417 4417 r2~H1., MEAD 11 SEr.T 0 ' ~Er.T • 44 21~0"'4 ~, 1417 11417 r2~1•, MEAD 23 'EeT 0 1 ~Eta.T 

• 



. - ---··-··-
' A "'~~6 .MAPJ 

"'1 
"'2 v.t•H~~5 ~~(}lfH>4"1 E1~1 ~ETP1 JCAUSE SEEt< f!RROR ~y 

~3 ~~0l"l6 ~~s~et nosE1< 'SEEKING TO CYL ~1~ 
t.194 ~~c;10t7 :,l1't0J1~ ~1~ • l'JlfS ~"010 Ol~P.140~ .. TMP ~·~ ot6 ~~~\1 ~~(1141{11? .TMP .+2 tAC1•STATUS 

"'' ~~012 ~l'l5~4'- FHALT JN" !RRORS ON SEEK 
ot8 l1111iOHJ ~"'6243 LOOP 'TO l:YL ~1~ 
otQ 
10 ~!5~14 0~~115~ LOA ,,UNUM JR!CAL.!BRATE TME 
1- 1 ~~~0' 5 1/1, 1t13 LOA Ol,TRt:L,2 •UNIT WITH A SEEK f:RR 
t2 ~~tH5 V'140.di2H ~TA 

. 
~ •• •t 

\3 ~-;rtit7 0""6'31 REeLl'JI 
t4 
15 ~"12!,l1 °'"'6?4"' E2PJ: SETP\ 'CAUSE SEEK ERROR ~y 

16 V!~f~' 1 "'"5'~;t no SEK tSEEl<ING TO evL ~13 
t7 ~~0?2 v, 0!0 :'1 J '.'H~ 

t8 e50?3 r1'1?.~5A LOA Ot,l<B,0 
\9 !/'!"QI' 4 1~341, ANn# 1,0,S~R JACt•STATUS ,0 ~'50~5 ~~6''' F-HALT '~" SEEK ERRnR STATUS 
~1 ~~0,6 V!~b,4J Lonp f F"LLOWI°NG SEEi< TQ CVL. 313 
~2 
,3 (?!'5°''7 ~~en 5~ LOA '-•lJNltM f RECALTB"ATE TME U~IT 

'4 ~~0~~ ~~111' LOA t11,T~~L.2 rwtTM A SEF.K ERROR 
'5 ~'~'1 Iii~!~ 4"' 1 ~TA t'I,: +, 
?6 0~~~2 "10!6'3 t ~E~L"' 
27 
~8 1'11 '5 ~3 ~~ 0"'6'4"' E"2U SE. TP 1. JC:HECK FOR ILLP.'GAL E~RCR~ 
?Q 0"50~A V1"'5'61 no~EI< f ALONG WTTM SEEK ERRnR 
~0 0~~~~ .viril~i,1~ 'H~ rAe1•STATUS • :·H (}.~Ql~b "'"'1.71 LOA t'l,l':JR f INT~NTI'-'NAL SF.Et' FRROR 
'2 "'~0~7 1?3414 ANn# 1,0,51.R rlLLF.GAL STATUSJ "F'N" C Vl. II 

33 ~'~d0 0"'6?.A? FHALT JOR "UNSAFE" QR "CMK wn" 
~4 0-;~ 41 ~"'6'4~ LonP JOR "DATA L ,\TE" 
35 
~6 Vl~0A12 ~'015~ LOA '-,UNUM rR!CALIBRATE TME U~IT 

~1 0~ed3 0'111~ LOA o.l,TRr!L,2 r i-.tTM A SEEK ERRnR 
~8 0"0-14 et~P\401 ~TA "'. ~ + 1 ,g ~1§0A5 ~"'6?31 RECL."' 

• 

• 



A ot0~7 ·.~AI~t 
Ol 1 
~2 '°'!50Af5 0'-"6'-53 F.2?1 noRw JS!TUP S!CTOA ~ ~ .4 
OIJ 0~0.i7 ~Ol0ot~"' "' JCVL • • OI• 0~0,0 ~('15427 THRE~ •DATA TVFIE 
ote "'~~~ 1 OIO.Qtt'l77 17 JO?SI< AOr>RESS 
CJJe ,, 0!"0~2 Q10!6'-~3 "ORW JS!CT • Ol8 ~~0'53 ~ ot QI OI G:H'I ~ 
tA; "'~'-'4 et'-"5431 FOUR 
t0 ~'~~5 "'"'0 t 17 117 
\1 
12 ~~0~6 ()lt'16'-3' JSR •ISET JT!ST READ S~CT 3•WFUTf' ~Er.T 4 
t3 r S!QllE~C~ 
14 ~!1h.,~7 ~"'6~~~ READ •R!A" A SEt:TnR 
U5 0"0~0 ""'5fli07 F>RGE~D JMEM BUFFER AO"RE:S~ 
te ~'0"' 1 W"0"'71 .,, JS!CTOA THAE~ 
17 0~Vi~2 '11'116'A2 ~MALT JEAR"-R 11 AC1•!TATIJS 
18 ~~11!~3 Pl~el422 JMP F2'E r Sl<IFI TO ENO OF TEST 
19 
,0 0~Cl!"'4 liH" 6 '- 5 7 WRIT~ JWRITE A SF.:CTO" 
21 e~0~5 ~"'6~e7 PRGE~O JBllFF ADr'H~ c~·~ JU5T REAi"\) 
'2 ~~~~6 ~rJlrti t 17 1 17 JS!CTOR • '-3 0~0e1 0"'62.t'- !'HALT JEARtiR, ACt•~TATtlS 
'-4 "~ft17~ ~t.'1041' JM~ F.2'E JSl<IP TO ENO OF TE~T 
,5 
26 0~~71 ~"'6'5~ GENO AT JGl!NERAT~ MATA BtJFFEP. 
'-1 ~~"'2 ~'"'~421 THREf! f AnDCf nF DATA GE~' 
'-8 0~013 e-OlbR01 PRr;ENO JBUFFER AOf'H~~ 
~g 

• 30 Ql-.:Ql76 ·~"'6'~~ READ JRf!A" A SEr=TrtR 
31 l?.~lil75 ~"'7'-07 PRGEN0+4"'0 JBUFF AOnR~ 
~2 "'~~16 0""0, 17 t 17 rsecToA 4 
~J V'~Q.177 V.t'16,~2 "!'.HAL.T J ERfHtR, ACt•STATUS 
34 i151"10 fi'~~A05 JMP F2'E JSKIP TO ENO OF TE~T 
35 
~e 0!51" 1 ""'6'-tjoit ~MECI< f Ci'.'.'MPARE BUFFERS A/8 
~7 0~ 1!'12 ~Pt\R07 r:-Rt;ENO 'A no" nF BllFF A ·rcetRREen 
~8 0~1t't3 ~"'''Pl' PRGEN0+4010 rAnOR nF BllFF ,. 
:,g e.'511'94 ~"'6~A'- ~MALT JCnMPARE ERRnR, ACP•r,ono 
Ot 0.~1"'~ ~"'b'-4~ F2,f I LOnP r•Ct•BAO 

• 



- -·~---- I ,. Ol0~S .MAIN 
Ol 1 
"2 0~117'6 0"'6~~~ F231 nor.?w •SETUP SECTOR ~ .. ' mJ 0~ 10!7 eoi0°'0"' "' JC VL. # 0 
~4 f{}!'i 11 ~ e,0!5427 THREE JO AT A TYPE • Ol5 ~"' 1, 1 P"'""-11 77 JO!SI< AD"R!S~ tSECT 3) 
,,,6 
OJ1 Pl~112 ~PIB?.53 naRw 
OJ8 ~!11'1t3 00l"'Ot00I "' ntg 01'1\4 ~"'~431 FOUR 
10 Pl~Ht5 ~1'1~117 117 •SP!CTOR 4 
t1 
12 ~~116 vHA6'-31 JSR @tlSET f TEST WRITE SECT 3.,.RE Ar" ~ECT 4 
\3 · f SEQUENCf! • 
1. 4 0 1H t 1 01'16?~~ GENO AT JGENERATE'. l'ATA 
15 Q\~1'-0 0~5431 'OUR J4 1 S 
tB r?J~1~'1 ~"'611107 PRGENO IA"DR nF DATA BUFF 
t7 
t8 0~U'2 e"'6?.57 ~RITE rW"ITE A SECTOR 
19 0~U~3 ~"'6~07 PRGEND r A'"D" nF DATA euFF 
20 ~~1?4 ,;;~"'"''' 17 I SECTOR 3 ,.1 ~~1'5 01'.'16~42 FHAL.T JE~RnR, ACt•STATUS 
'2 ~1~1?6 "'"'121.417 JMP ~2~E J SI(! P TO ENO OF TEST 
'3 
'-4 f(,~1"7 V'IM'5f'S ~EAD IRE An A ~ECTrtR 
~5 (ii~ 1 ~0 (11~7?07 PRr;EN0+4rA~ J MF.t-t BllFF AOnRFS~ 
?6 Pl~1'1 lll"-0117 117 JSE'.CTOR 4 
21 elli 132 ~11"6"42 ~i-tALT tERRnR, AC1•STATUS 
,8 VII§ 1 J3 111"'041' JMP ~2~E rSl<IP TO ENO QF TEST 
29 • "lit oi!'H J4. 0~b'-~~ ~EAD rREAn A !')E~TnR 
'1 0~1~5 t'll"!6~~7 PR~E~ID f MEM An OJ? 
:,2 01l 136 ?"i/'.~11 ,, 'SECTOR ~ 

'3 til~1 ~7 ~"'6"4l~ EHAL.T 'ERRt"IR, ACt•~TATllS 
~4 0~1'10 ~17'0.d~~ JMP F.2~E rSKIP TO ENO OF TEST 
~5 

~6 Pl~141 OIOl62~°' r.MECI< rC!1MPARE SF-CTOR ~ .. .d 
~7 ~~142 0~6~~7 PRGENO rSECT ~ 
38 i71~ 1 AJ CJll"A7~07 PRGEN0+4~0 IS~CT .d 
,g 0~144 ())1'16'4'- F'.t-IAL.T rCOMPARE t.RRnR, AC'9'mGOtiO CSEf':T 3, 
4"1 0!~145 V!1'16,4:, F2,EI LOnP JAC:t•BAO CSE CT 4, 

.l 

.. 

• 



A "'"'-g .pt;1lp.J 
ott 
ot2 0~146 11'12400! E241 ~UA Ot • "' 'WRITE CVL. # INTO FAt':H 
Ol3 ~~147 ('140.405 STA ot,~CL 'SECT o.t, H!Ar.) °'' OF AL.L • "• 0!H~rll ~4042ot ~TA m,.seVL f CVL!NnERS 
OIS ~~1'1 ~'V!~07 LOA Ol,~3t2 
"16 ~'152 040.i34 ~TA Ol,LCVL 

"'' 0~153 '1t(Jl6~53 r}QRW 
"'8 0~1~4 ll'f.l!~t'100I ·.CL I 

°' •CVL # 
o.g 0~1~5 ~t'.115441 r.vLN f AOD" OF DATA t;EN ~OUT~ 
Ut "~1~6 0"'0"' 17 17 f D!SK AOnR!S~ 
11 
t2 0~ 1 !'t7 ~ 1 t:A77~ !S7. ~Ct. 
13 0-.1s0 ~20774 LOA Ot.,'.cL 
\4 ~~1~1 C?'4'-0' LOA 1.·e312 
1~ 0~1~2 1'2437 ~UAZ# t,Ol,SBM .. 
16 QI~ 1 'S3 ~t'"-1770 .JMP ~CL•t 
17 0·1~4 0'~454 LOA Ol,C50l0 
\8 Qtlli 1 "'~ ei~e'A5' ,~TA ot,CCNT , 

"O !50!0 S~El<S 

t Ui~ 

'-0 e~1~s "'~6'3' r;o: JSR •I~ET 
~1 ~!'\ 1 fl\7 ~~6'fH r'.'O~EI< 'SEEK 1 1 
,,2 vl~170 ~"~"'0"' ~SCYLI "' 'CVL # 
"3 ~II\ 171 e,0!6'4' FHAL.T fERROR, ACt•STATUS 
'-" 0~172 it'1'04 l' JMP l!24E f St<IP TO END OF TE5T 
25 
?B 0"1173 ~"'b'-!:>~ ~EAD •R!An nATA IN 5Er.T 0 
27 ~~114 ~"6"4et7 PRGE~D f M!M An OR 
28 "'~ 175 V'"'~~ 1' 1 7 rot st< AOnR 
'-g ~~176 e"'6'-42 '°t-4ALT JERRr.IR, AC1•!'1TATllS • :\0 0~177 ·~ Ol 0 4 0 ~ JMP F.'24E JSKIP TO END OF TE~T 
~1 
32 '11~2~l'1 ~'~t5~ LOA oi,evL f CURRENT CVLJNnE~ " 33 0~20!1 "'6160! LOA 1,•BUFF JAC:TUAL CYL # 

'4 0~20!2 1'2~14 ~U"# 1,0,SZR 'CLCVL.' • LAST COR~ErT 
35 ~~2"'3 ~"'6?42 E'.MALT tCVLTNnER # 
~6 ~~20!4 ~"'6'43 F24EI tonP 
~7 ~'20'5 1"'1"'rtH MQV °'•"'l,8KP 
38 0~20!6 ~1'10"100t LCVLI OI 
39 ~52"'7 0~~761 LOA Ol,~S~YL f SAVE ~YL.INDER JIJST no NE 
40 0!112 t"' V'~077f5 ~TA Ol,LCVL 
41 121~211 ~"'6'54 GRANt JS~ •IRAN rGt:T RA~nOM r.vLINOFR # 
42 '1~212 "''4~07 LOA ! ,c;312 
43 Q'~213 lt1~0t2' LOA ,,e311 ,. MUST ~E C31~ 

• 44 0~2!4 1 A3.t0PI ANn '- • Ot 
4!5 ei'2t5 11't643~ ~UAZ# Ol,1,8Ne 
.t5 0"2 us (A.OIVJ173 JMP t;RAN •TRY AGA!N 
47 0~2ti' Ql4015t !TA "'· ~sevL 
48 0~2~0 ~HlA17 "Sl r.CNT 
.tg 0152'1 ~~0''' JMP GO 

• 



- ._ ... ...-..... _ .... _ . - . 
" l'lf(l10 • ,.., A IN 

Ol 1 
17!2 171!'2~2 ~"'6'-41 PCRLF JENO TEST 
"13 0~2'-3 0"'625()1 MESSA Gt: 
014 0~2~4 ~0!61!'04 MSGB r "PA~S". • "15 0!52'-5 0~0"'4~ LOA ,,45 
A6 0~22e F-?50'0"' LOA 1 I OI , ~ 
rA., e,~2~1 1 ~!5"'05 MQV t,t,~NR 
l't8 0~231?! Ql"l240~· JMP •.+6 
otg "'231 "'t 5rA0~ nsz ~.? 
10 0~2~2 ~"2404 .H1P •.+4 
t1 052~3 rti"'0'71 TNTD~ 
t2 0,2~4 (J,~~~04 LOA ~.4,, 

t3 V•!'i.235 e.~ 14~"' JMI' "'I~ 
t4 il1~2~6 "'"' V.l A11 ~ A0 
t5 
16 ~9'237 Q!rA0'-'l~rA CC~Tt "' \7 0"24t]I 0"'0'764 C5"'0 t '50"'. 
\8 
19 ·.EnT 

• 

" 

• 



' ~M71 .MAI~t 

OI 1 
Ol2 JRANDOM NUMB~R Gf'-N~RATnR 

. QIJ 

• Ol-1 0~2.dl Vl~4431 RANI 8TA ~.~un03 rGEN!RATE A RANOnM 
ot5 "1!"l2A2 0~~427 STA ~.,.uneu~ 
ot6 ~~243 t':A442e 8TA t •• un01 
ot7 0'2"4 Vl'~ t 42 LOA 0,RANDfH~ JNUMAER TN Ar.0 
!'18 Vl~2"~ 0"'441"1 

I 

JSR • Uf'\50! 
otg 0'246 0!~4•2" ' LOA 3,.un2oi 
1" 0,247 1 ~3"'0"' •on ~."' t 1 rll~2~lr'I 04'1!t42 ~TA ~.Ro1onM 'STO~E N~W VALUE~ 
12 ll!!52~1 111t0A MQVL 0,2 
\3 0\~2~2 Cil~~411 LOA 2 •• un02 
t4 0~2~3 ~,441~ I.DA ', ·.ur,ru 
t~ Vl~2"i4 V.f'l24tf5 JMP •.UOP13 
t6 
17 ~~2!5~ V11'442ot '· Ur"\50! I LOA 1.~un2t f RANnOM CONT!NIJEO 
18 0"l2~6 ~· .d '41 '. STA t, .Ur')tt'I 
u~ e.~2'7 1"'~t2"' MOVZL "'. 1 ,0 ~~2-."' 1'512"' MQVZL 1. 1 
'-1 £'1~2fl§ 1 ~14412 ns1 ·• un t"' 
~2 0!'S2"2 "'"'"'''~ JMP · ... , 
'3 ~"2~3 1rn"'0"' AO".' OI, t 
?4 01152~4 1'~12"' MQVZL t • , 
~5 V'52~5 1'512"' MQVZL , • 1 

'6 ~~2f;6 t '3"'0"' A On t , OI 
'-.7 it!~2~7 tH~ 14~0. JMP OI ' ~ 
'8 0~270 voi0~e"' ~ un0' : " '-g l~,271 P,rJl((!f'A0~ ,. un0P.1 "' • ~0 0~272 ~,0!0'401?' ,.un0~1 ~ 

31 0"273 "'"' ei"' Q!"' • un 1"': "' ,2 0,214 ~~~0!31 :. U"'20l I ~30'31 

'3 0~275 0 ~f(IOI l C't .u~211 ! 0 

• 

• 



A ~ 0 ?' 2 '· r. A .I ~ 
t't l 
02 
A3 
014 
PJ5 
Ol5 
Ol7 
ot8 
~g ~~276 ~~4A60I ~C~Er.Ki 
t0 0"i277 ei~li.H'14 
11 ~'~°'0 V.~0417 
12 1;1-t~o.1 ~~1'10t't 

t 3 0 "' 3 "' 2 v· 3 5 4 o.i 1 
\4 rJ,ll\3r.J13 ~\1(1145~ 

15 0"30!4 0H'!452 
\6 ~'3~5 0'1~0~ ~CME11 
t7 ~~30!6 Q'l'5.400I 
18 111~3"'7 10!6414 
19 0~J,0 0oi244e 
~Pi v'i!'i31.1 1~H40"' 
'1 ~~312 17~U0Clt 
'-2 0~3t3 0H'!4~4 
'3 0~314 ~t'10771 
~4 ~~315 eH1~4t 
'5 Vl~31.6 11~2£140! 

'-6 ~~Jt7 ~~0~~~ CTRI 
~7 
28 
'-g 
30 
~1 
~2 
~3 

34 0~320 ~~44~B ~GF~I 
~5 0!53'-1 111,4,14 
~B eJ!53?2 0~1A01 
~7 0~3~3 ~~443~ ~GF.Ntl 
~8 0~3'4 ~1'1740A 
3g 0,3,5 '11410!0t't 
40 0~3?6 1~140"t 
41 0~3?7 1?5404 
42 0~3~~ "'""~'11~ 
43 ~!53~1 !11~4.12~ 
44 P\!'§3~2 ~0!14~2 

JCHE~K DATA SU~ROUTINE 
r CALL eH!CIC 
r ADDR!J! nF DATA BUFFER 1 
r AOf'-f~!SS t'IF OAtA 8UFFER 2 
' !RROR ~ETURN, rAr.1,•BAn CAC0,•Gono 
r NORM~L .R~TURN 

!TA ~.GE~R~T 
LOA ,,M40t0 
~TA ,,er~ 

LOA ~.,,.,~ 

LOA ~.t.~ 
!S'Z GENRF.T,. 
!S7. t.;ENR~T 
LOA Ot,~,, 

LOA t,Pt,~ 

~UR# 0,1,S'ZR 
JMP -GF~J~ET 

INC '"'~ ?Ne ~.~ 
TS7 CTR 
JMP ~C:ME1 
TS7. t;ENRF.T 
JMP •Gf!N~ET 

" 

rCMECK M"RE 

tNORMAL RETURN 

rGF.NERATE ONE ~ECTOR OF nATA 
f f.:ALL GENOAT 
I ADMRES~ OF DATA ~EN QQUTYNF 
r nATA BUFFER ADDRESS 
r ~ETU~N 

!!'TA 3,r;ENRF.T 
LOA t,M40!0 
LDA ,,,,3 
LOA 3,GENRF.T 
JSR •0,3 
~TA "'•"'•'-
?NC '-•'-
!NC t,t,~ZR 

JMP ~GF.N1 
LOA 3,t;ENRET 
JMP ,,3 

rGET A DATA WORD 

ro'l MORE 
r D~NF.: 

• 

• 

• 



I 

A 0t013 
, 
.MAIN 

Ott 
Ol2 f WRITE SUB ROUT TN! 
Ol3 , C!ALL WR!T! 

• 014 ' n~TA BUF'ER ADDR~SS 
'-15 ' "lSK Af'\DRESS 
OIS , '!:RROR SlfETURN, fAe1, • STATUS 
117 ' JMP TO ENO O' TEST 
Ol8 , NORMAL Rl!'.TURN 
OtSl 
10 tERROR R~TURN IF 
\l ' TIMEnuT f 10t0MS, 
t2 ' "ATA LAT! 
13 ' AO~RES~ !RROR/UN8AFE 
14 ' P.:Nn CVLINOt!R 
15 ' SE!t< ERRrJR 
t6 , ANV "SF.El< ING" 
17 , ANV ''SF.El< l'.)QNE" 
18 , NO "R/W noNE" 
19 
'-0 0~333 ~.!5442~ ·.w9'ITEI ~TA 3,GENRl!T 
21 0~334 ~~H400t LOA Ol,Ol,3 
22 0!5335 C,J1"'2t'l3~ no A 0t,nst<P tCA 
23 Pt!5~~6 ~'-~15' LOA "l,TE~TU ,4 f.~337 ~'5401 LOA t • 1 ' ~ 
~5 0!5340 1 '3"'0"' Aon 1 '~ 
~6 P.~341 0~3'-3~ noec 0.o~KP JUNIT # ' r>ISK Ano~ESS 
27 0~342 ~'~t2f5 LOA ~.e777 f B?T 1 AND ALL CVL. BITS•! 
'-8 0~343 Q'li'1133 f'OAS 0,0~KP JWRITE ' ~g 0~3A4 ~H'IA12 TS? t;ENR~T 

• 30 0 ~ 3 4 e ·~ t 0 ' 11 !S7 GENR~T 
31 0!5346 '10!6'3~ !TRWT tWAIT t00IMS FOR INTEQRlJPT 
32 P,~347 "'"'2•07 JMP -G~N~ET tTtMEOUT 
~3 0~3~0 ~'~407 ~Wrf11 LOA Ol,~WM JERRnR B?T MASI< 
34 0~3~1 1'1t741 ! ANfH, 0, 1, SNR 
3~ 0,3~2 1~5t1~ MOVL# t, 1 , SNC 
38 0~3~J ~0!2403 JMP IGE:NRET tERRnR STATU~ 
37 0!5J~4 Vi'.S402 LOA 3,GENRET 
38 0!'~155 C!'f'l 140? JMP 2.~ 
3g 
A0 011;356 ~"'00t0.IC't GE'IRETI 

°' 41 0~3~7 Cft11~71 ~wM& 17~7.1 

• 

• 



A Olei74 ~MAI~ 
ai 
OJ2 
Ol3 
094 

"'~ ote 
ot7 
Ot8 
ot9 
10 
t1 
12 
t3 
14 
15 
16 
t7 
ta 
19 
'-0 
'-l 0~3~0 ~~477e ~RFAn1 
'-2 0~~B1 ril?.1400! 
'-3 ~,~3'52 ~~2"'3~ 

'4 P~Ml3 Vi'vtU5'-
~5 P!'i3f54 025.101 
'-6 ~~3~5 1'3Pl00t 
' ' 0~3~6 tll"3'3~ 
28 0~3~7 1 !'124f/IOI 
,g Qt~~70 '11~113~ 

30 0~37J .~1.t?l765 
31 0~372 P'1 V1764 
32 0"373 (M71623'-' 
33 ~~374 lflm276~ 

~4 "1!~37~ fti"l'175~ 

f e Alt. 

' ' ' ' ' 

' ' ' ' ' ' ' 

READ 
nATA BllFl'ER AODR!SS 
nISK A"ORESS 
~R~OR RETURN, ~A~l,•STATUS 
JMP TO ENO Tf ~T 
NORMAL R~TURN 

RP!TURN TF. 
TIMEtHJT CtotQIMS, 
"'ATA L4TE 
CHECK WORD ERRnR 
AOnRES~ ERROR/UN~AFE 
F!Nn CYLINDER 
~EF.:K. E'RRr'.'R 
ANV "S~EKI~G'~ 

ANV "SEEK "ONE" 
NO llR/t-1 noNE 11 

~TA 3,GENR~T 
LOA t't,l'I,~ 

no~ "'. rist< p 
LOA C1t,TE~TIJ 
LOA t,1,~ 

Aon t,oi 

tCA 

nor.c 0,031<P 
SUR OI, l7I 
noAS 0,0SKP 
TSZ GENRFT 
!SZ ~E~R~T 
?T~WT 

JMP •GENRET 
JMP ~WR1 

JWAIT 100! MS F~R INTFRQUPT 
J TtMEOlJT 
rCME~K STATUS 

• 

'~ 

• 

• 



A Ol01 e> .MAIN 
~1 
o.12 JS~EI< ~UAR"'UTINE 
ot3 ' CALL "0~Et< 

• Ol4 

' evL # 
OI~ ' '!RROR RETURN CACt)•STATUS 
ote ' JMP TO END T!ST 
"'7 ' NORMAL RETURN 
OJ8 
otg rERR~R R~TURN TF 
10 ' TIMEnuT tet't0~S, 
1 l , l'\ATA LATE 
12 , eH!CI< WORD ERRtiR 
13 ' •onRES~ !RROR/UN8AFE 
14 ' ~Nn CYLINDER 
15 ' 'E!K E"ROR 
us ' ANV "SFEKING" 
17 ' ~-0 "~E'K O"NP.:" 
18 ' "R 1'14 onN!" 
\9 
'-0 0~376 V'1~4'160I ~ onsEK' STA ~.GENR~T 

'1 ~'377 V't~7S7 !Sl t;f NR~T 
?2 ~'4(Jt0 ('!~0152 LO£ ~.TE~Tll 
23 P.1~4Pl1 V\~:!,3:5 nor.c 0,0~t<P f S~LECT UNIT ,. 0~4P2 V'I' 140!'1 LOA "', l'I, ~ 
?5 ~!54~3 Vi'-4'2' LOA , I r.317 
~6 0~4t'14 1 '340l" ANn t I~ 
27 0154~5 "4015~ ~TA "'·r.vt f SAVE r.vL # 
'8 Pl~4~6 ?'•"'7l'I LOA 1, l<B~ 
~g 0~4"'7 1 ?J0100t •on t I f}I JCVL # + SEEK • ~0 0~4 Hf 061:33~ no AP 0,05KP 
31 0~411 Y1~01~7 LOA 2' r,5 
~2 0!1'41. 2 ~0!6~27 WA!T f ~AIT ~00IMS tOR UNTIL "DONF'', 
~3 PHU13 Vi'-0A 1 ot LOA oi,

0

.0M 
~4 0~414 1'341.4 ANM# 1,0,S1.R 
"5 ~~.,~ ~,,,.2,. 1 JMP •G~~RET rE~RMR STATU' 
36 0~416 ~'~'2t't LOA oi,e1•1< 
37 ~~•17 t '~H 1 !'§ ANr'.)# 1.0,SNR 
:'58 0!54'-0 ~~2738 JMP 'GF.NRET f N~ SEEK on NE 
3g 0~421 fl'~473~ LOA 3,r.;fNRf::T 
40 0!54?2 ~('Jl1A0'- JMP ,,~ 

•1 
•2 01~423 1 "'~"'7' ~OMI t0~e11 

. 
• 

• 



. -~--- "- , 
A '1'076 .~AIN 
OH 
Ot2 "'~4'4 11712~~ \ f".INFSI AOC Pt,Ot,St<P 
A3 Pl!54'~ 1C'l2400t 7.E~O~I ~u~ "' ' "' "14 0'54?6 00!1400! JMP 

"'· 3 • t115 
~6 ~~421 1?1'-0117 THREf!I LOA OI, C 3 , 
'-"7 "'"4~0 QIOl1.i0~ .. TMP 

"'' 3 1'18 
"'g 0~4~1 v.'-'1! 1 e" FOlJRt LOA oi,e4 
10 ~"4~2 1111'J11400! JMP ,,, '~ 
t1 
12 111'5433 0,0 t 4QI ALT11 LOA t't, C2!52!5 
t3 0~4~4 V1"110IOI JMP °' • 3 t4 
15 ~~·~5 ""'~, 4! ALT01 LOA ~.r.e?e~ '2 
t6 1?!~4~6 O:"' 1400t JMP OI' ~ 
t7 
18 ~~4~7 ~,015~ r.yLNt';I LOA Ol,CYL 
1g ~,.440 1"rtl"'01 ~OM Ol,l?J,!l<P 
,~ 0~441 0~"11 ~ 5~ CYLNI LO A ~.evL 
'-1 0~442 ~"' 140"1 JMP °' ' ~ 
~2 
?3 0~443 ~~4407 NU~S~QI ST• J,NS~ET 
,4 0"5444 "1\et4[{17 TSZ ~J st 
2f5 17'~4415 9'~1?\4et1 ,TMP ·. +, 
~6 ~ll\4A5 0'04ri~ LOA ot, NS 1_ 
?1 1!'~4A7 ~~4,29' LOA ,,e317 
'8 0~4~0 1 "1;340"' om 3.~ 
2g 0'54'1 ~"'2A0t JMP •N~RF.T • ~\1 ~'54~~ ·0~~~0"' tJSRET: "' :, 1 ~~4~3 ~i "'~C'IQ!OI ~~ s 1 : "' 
"2 
33 0~4~4 k'l '~, ~~ MONCI LOA "',ME AO 
~4 ll!~4~5 1 "'~"'0 t COM Ol,Ot,SKP 
35 0~49'b Ql'Ptt58 MONI LOA "',MEAD 
36 fl\~4~7 ~"' 14~1'1 JMP "'' ~ ~1 
~8 0~~~\d 0?1711~1 8ETNCI LOA "', 8Er.T 
3g ~~41~1 1 "'0l'l0 t ~OM t't,Ol,~KP 

~0 0~4"2 v~?Pl157 ~EeTNI LOA "'•~Er.T 
41 "~•~J 01'114~0t JMP Pl ' ~ 

• 

• 



Ot077 ' A .MAIM 
~1 
Ol2 IP~Ot;RAM INITILA!ZATYON 
OJ3 
o.14 0~4"4 • • fl''54'504 .INI-1 -~TA 3,.INRET 
Ol5 0'•es 0"-e~41 PCRLF 
Ot6 0~•~6 12'.'~6?5~ ME~SAG~ 
OJ7 0~4fl'7 00l6~1?. MSt.H tDTSt< PACK TVP~ 
<"8 0!5470 l?l"'e?•' llCFfL.P' 
Otg 0~471 ~"'6'5"' ~E~SAG~ 
10 0!5412 0"6'2' MSG2 I TVPI!: f'I FOR CART 
11 ~li413 ~~6247 "CRLF ' t FOR 23 ! 1 
t2 eJ!•~4' 4 ~P.6,50! MESSAGE ' ' FOR 23,4 
13 ~!5•75 ~~6~4~ h1SG3 
t4 
15 ~!5'176 ~~b,41 ~INI11 PCRLF· 
16 0,A'.17 0~0::»10t NIOC TTI rWAIT FOR TTI YNPUT 
17 0~50!Q\ ~"'3~ l OI SKPON TTT 
\8 0~5~1 otl?l0777 JMP · ... , 
\g 0'550!2 ~"'"'' l"' nIA Ol,TTT tREAn CHAR 
2·0 0~50!3 ~1'§1111 OQAS 0,TTO JECHn IT 
'l 0~5t'l4 ~'412.d LOA t, e 1 '' ' '1 BIT MASI<. 

22 0~5~5 11'17tf0"' om 
"'' t ,3 "'~5"'6 et:5~'0t?I LO& ,,e5m 

?4 0~.H5l"l7 e.~4?Qlt LOA :5.~6~ 
,5 1!1'510 1~2437 ~UAZN t,,,~BN f CMA~ M.U~T 0' 1 ' t)R 2 
~s 0~~t1 1~64J2 SUAZ# 3,t,SZC 
'2.7 lii~5t2 vH'10 45' JMP ~UFST f ILLEGAL. CHAR TYPEr" 
28 0~513 ~''1117 LOA 1,c3 
'-g 0'~14 1?340~ ANM 1 ' "' • ~0 0~515 '10!1~2A MQVZ~ "'•"•SZR 
~1 0~5\6 01'10404 JMP • •4 ,.,, 2:'. 14 • BTT 1~ TS S~T. n 0 ~! E 
J2 0~517 1t'I1 ?0~ MOVR 0,0,SNR 
33 0~~'-0 1"' 1?41 MQVOR "'•°'•~KP ,.~. CART, MlJST SET RIT OI 

~4 0~5'1 lOl1?20I MQVZR "''"' , • t' 2311, MUST ~ET AIT 1 
3!5 0~5'-2 04tH 5t'I ~TA "'•"TVPJ:' 

• 

• 



. ~·~---~~- .. ·- ·-

A l71078 ·.MA IN 
~1 

"'2 ei~~,3 1~24VJ"' ~U! "'. 0 
Ol3 0!!'5'4 040151 STA ot,NO~K! 

"'4 0~525 l{)Ot6?.47 :zNI'-1 PCRLF • ~e 1?1'~'6 0"'6'-5"' MESSAGF. 
"16 ~'~5~7 et""e~6A MSG5 ' JTVP~ UNJT NUM.~ERS rn TE~T 
rA7 pi~~~0 fll!l'5'-4' PCRLF 
"18 
fi'Q ~~5~1 V'l~~210t ~INI~I Nit]C TTI 
t0 ~llib~2 ll1 ~3'510I ~KPON TTT 
1 1 ?.11\533 CJ!l"irl.1171 .JMP ·• • 1 
t2 ~~~~4 ~~lf!AlOI nIA ~.TTT JREAO CHAR TYPED 
13 e~5~5 0"'U 11 no As QI, TTO t E.~Hn THE CHAR 
\4 ~~5~6 ~'4t24 LOA 1.e111 
t5 ~!55~7 t~74~" ANf') ~.1 '7 -BIT A~CII 
16 0111540 Vl~~t7~ LOA ,,Ct' 
17 ~:illi541 1~241 !Ii ~UR# 1.2.s~u~ 
18 ~'5.i2 ~"'042?. JMP CR JCR TVPfn 
1g 011i54J e.~~'0Ql LOA '-, e5oi 
~0 l?i~H~A4 0~4~01 LOA 3,C6°' 
?1 ~~545 1"'6437 SUAZ# ~.t,SB~ r# MUST BE rtl.1,2. tiR 3 
22 C!';:)45 1~2~3t5 ~UFJZ# 11'-1~EZ 
,3 Pl!'\547 0t'JI~ 42~ JMP ~ST1 I ILLEGAL. CMA~ TYPE rt 
?.4 f/1~511\~ ~7'c.1t17 LOA ,,c3 
?5 '7111i5'H t!34fl'"I ANM f'I, '-

'-6 Q!~5S:2 V';' 10!57 L.04 Ol,UNTBtT,2 
27 l'll~5'3 ~~5~5~ LOA 1.,~Tll,2 
~8 01~5-;4 ~.14U5'- ~TA t,TESTU 
2Q 0~5~5 ~~~\53 ~TA ,,UNUM • 30 Ql~5'S~ · 11 r"Ol~H'I eoM OI , 2 
~1 "'"5111i7 '71,4,5! I.DA 1.~0~K5 
32 0~519'0 1~7~00! ANn ? • 1. I (N05t<S) • BtT 1~ - llN t T 0 
~3 lr'~5fl51 10!70!0"1 Aon 

"'' t 
, BIT 14 .. llNJ.T 1 

34 ~"15fli2 v144151 ~TA 1,ND~U<5 ' BIT 1~ .. llNTT 2 
,5 ~!1\5~3 ff'c;,074~ JMP ~INI~ ' BIT 12 • UNIT 3 
~6 
37 171"5fi; 4 v.1?~151 rR1 LOA t't,N05K~ f IF NO UNIT NUMBERS TYPEn 
38 0~5fll5 1!7110!0~ MQV Ol,Ol,SNR JIT !S AN ERROR 
3g 0~5,;e; ~"10407 JMP r:tST 1 
40 1?1ii;~f57 et012A01 JMP •.?N~ET 
41 Ql,57ei "'""~"'0~ ~IMR~TI "' 42 
43 0~!571 ~~6'-47 r,uFSTI PCRLF 
44 "1~572 ~"'6'.50! MESSAGF. 
45 0,573 (i}"l6'561 MSG4 
46 ~"~14 00!070~ JMP ·.INI1 
47 
48 et!l\575 ~"'6'47 l'lST 11 PC~LF 
4g "'~576 ~~"'b25QI MESSAGF 
9'0 0~577 "'"'6~61 MSG4 
~H ~1'56"t0 V"'~72~ .JMP ·.I NI' 

• 



A 0t01g ·.MA.IN 

°' 1 092 rSF.T ALL IIO AnORESS!S 
ot3 

• ~4 0!'6~1 1 "'2 •01 ~833~ SU~ Ol,l'l,St<P JSET T" 33 
Ote 0~6"'2 '-'20"'64 .8731 LOA Ol,l<Bt0 tS!T Tn 73 
Ol5 0~60!3 0'-4178 LOA 1.e33 

"'' 0~60!4 1 '30!00! . AOn \ I"' 
ot8 ~eeoie 1t1.t01e• STA oi,eost< 
tltg "'~6t'116 0~042e LOA ~.FIRST 
1. 0 Pl~6Pl7 0?1"'0~ ·• SN0~ LOA "'·°'·' t 1 0~61~ Vi'4t6t LOA t.~Sl<t 
12 "'~511 1 "'7'0"' ANn "' • t 
t3 0!1i6, 2 ~~4!6' LOA ~.nPTO 
14 0~613 1"6404 SUA 3· • 't, ~ZR 
15 Ql~6t4 ~r.i1040e .JMP 

I rGn nN . • S.N l 
t6 Vl~b us 0'4te~ LOA t,MSl<2 rOYSI< PAeK In tNST·. 
t7 0!56t6 fi'~4 t 54 LOA ~.r!O!K 
18 0~tn 1 1 ~340"' o.;n , . "' . 

t9 0~6'0 1 ~3t'100I AQr,) 3."' 
'40 0!~6'-1 ~·1"'0"' STA ~."'.' 
'-1 0~6'2 \ ~ t 400t ~SNU tNe '·' 22 0,6?3 ~'4.ilt LOA t,LA~T· 
'-3 0~(H,4 1~2414 ~U~# 1,2,S?R 
~4 0~6?5 0"'~'15' JMP ·.SN0 
'-5 0 11H>'6 lf1'•0!48 LOA t,E'.Gt;S 
26 0,6?7 1 '5"'0!5 MQV \,1,~NR 
?7 0~6~0 V.~3"''' ~ALT 
~8 ei~631 '10!2401 JMP •.+1 
,g 0~6~2 VtOl~.400! START • l0 
31 0~6~3 (70l040t'I FIPSTI ~TART 

~2 0!!56~4 C:-!"'6"'22 LA~TI ~SET 
~3 
:'54 •DEL.AV SllBROUT TNE 
~~ 

~6 0~6~5 ~~A.t0~ ~STL.1 ~TA 3,~STLflfET 
:57 '!'!56:56 (11~4ot60I LOA ~.t<B14 
~8 "1~5~1 111'54"'0"' ~TA 3'"' 
~g 0'6~0 ~ 140!00! "'Sl ~ 

·~ P!'HS~l '/irA0777 JMP ~-1 • .t 1 0~6~2 G'!"'2401 JMP -.~TLRET 
42 ~1'6A3 fllr.il011'101't ~STL~ETIOI 

• 

• 



.. --·-- ~-

A °' 0 • "' ~ ~, A I ~I 
"'1 
'-"2 
Ol3 
014 
f.lt5 
ot6 
Ol7 
"18 
~g 0'6A4 ~'0"'5~ ~SSEKI 
10 ~~6.4et 1~1"'0~ 
11 0'Hi.i5 ~"'1400! 
12 0~6~7 e'.4"'54 
\ 3 ~'6~lll 1 '3"'00! 
t4 ~"1611it 1~1'2~ 
t5 0!56~2 ill"'Pl773 
t6 ~ .. 6~3 v_,~3oi3:_, 

t7 ~~6'54 Pl'4"'7"' 
\8 0"16~5 0~~~3~ 
19 0,6~6 (il("(l176'7 
20 
'-1 
~2 
~3 

'-4 
'5 ~~6~7 ~~0-164 ~WAIT: 
~6 ~"16S0 ~~0t4!'5 
'-1 (ll .. 6~1 ~~ftlt4A 
'-8 0~6'J2 0~0?21 
'-g 0~6~3 ~Hll3700! 

~ 0 0 ~1H5 'i 4 ·Vl ~ 3 tit 71 
'1 ~~6~5 !1!~4433 
J2 ~-.;611\6 1"3~14 
'.33 0~H5~7 V!l?IV1A0~ 

,4 ~~670 ©1.4144 
~5 ~~611 (ill"lel77? 
36 ~~612 11114!5A 
~7 kJ'5b73 ~otk'!76~ 

~8 ~~614 9'"' 1 OIOI 
~g ~~675 e~4433 wTn1 
•0 ~~f;.,6 0!'.111"40~ 

J"5ET A SEFK?NG FLOP" SUBROUTINE 
rFOR TM! UNITS , ~IT 

' ~IT 

' AIT 

' ,:\IT 

LOA Ol,Ct401< 
MOV ,,?,SNR 
.JMP OI, ~ 
LOA t,1<81 

•on '·"' 

' !5 14 
13 
12 

MOVZ~ ?,?,SNC 
.J M P ·• S SE t< + 1 
nae m, nst< P 
LOA t ,Ctot00! 
noAP t.OSKP 
,f MP •• S~f I(+ 1 

INDICATE'.D 8V tAe2,. 
• UNIT "I 
• UNIT 1 
• UNIT ? 
• UNIT ~ ' . 

JDON~ 

f TRY ANOTHER UNIT 
'fRECAL. THIS UNIT 

I SP!EI< 11 

tWAIT ROUTTNF- FOR ''Df'.'.INE" 
HWN TYMP:R 
f CAC'-l • MA)( RUN T!ME. (100.MS/eOUNT) 

~TA ,,TTRCNT 
L.O A ',Tl t-4E 
~TA ,,TE~P 

LOA ,,r..'.1741< 
'4KPOZ I'! 

HALT 
till t,ns1<P 
ANf)# 1,2,51-R 
JMP WTn 
nsz TEMP 
.• TMP ~ .. e 
ns1 ITRCMT 
JMP ~WAIT+1 
.JMP "'•~ 
nIA \,OSl(P 
._TMP m,~ 

J# 1~0~S ITERATinN~ 
J1"t0 MS I COUNT 
f Tf!MP COUNTER 
JDISK ~ONE ~LAG MASK 
tOUMMY FM.R T?ME FILLER 

rRfAn STATUS 

tStiME'ONE IS f'ONE 

IOONE 100! MS 
JO" !OME MrlRF. 
f TlME OUT 

• 

• 

• 



A "'Iii" 1 ~!'I: A IN 
0'1 
Ot2 
03 'RE'.CAL tesu TE SUBROUTINE'. 

• "'4 
ot5 "'~e11 1"'2400I ~ R~Lttt I SU" 

'11 ' "' 
rUNIT 

°' 
!NTRV 

0!5 ~~7"'0 
'11 "'°' '"" !'§ 

JMP 
0

.ReL:,,+1 , 
rA7 0157~1 !!''0m54 • Re·.L.1 I LOA ~.l<Bt f UNIT ENTRY 
Ol8 0~7"'2 0t'10 403 JMP ~ReL~+t 
ot9 ~~7"'3 1~282! ~RCL'I SU~Zrt 0t,r;11,SKP f UNIT ' ENTRV 
10 0~7~4 ~'rti~se .RCL~I LOA ~.C1A0K f UNIT ~ F.NTRV 
\1 ~~7"5 Pl~3'3~ no cc (Jt,08KP f S!L.~CT llNTT 
t2 ~~7~6 ({1'""'"15 LOA O', el .t00t 
•. 3 0"'°'' 17'~1~3~ l')QAP 0,DSKP •RECALIB~ATE 
t4 011i710 "'~4404 ~TA 3,rlCLR!T 
t5 0~71 1 "'~~17~ 1..0.A ?,Cl" 
HS "'~11. 2 U."'6'-27 WAJT HUIT 1.3SEC cnR U~' TI L. Of"!N·Fl 
, 7 ~~713 ()lf11201t ,JMP IRCLRET 
t8 ~"714 er " 0 " ~"" RCLRF:TI "' 

• 

• 

• 



A Ol(i!A2 

,,, l 
012 
Ot3 
"'4 
"'5 
f.116 
"'7 
Dl8 

"'" 1.0 
11 
t2 
13 
14 
1~ 

'6 
t1 

~~7t5 

0!5716 
Vi"717 
0!!'7~0 
~~721 
~11117?2 
~~7~3 

~~7~4 

~~4~41 
it!~ 1400! 
9.4041~ 

0~1d~t 

~'1~41' 
Vl?140t? 
i!-~0414 

~.d042"' 

.onRWI 

18 
\9 
~0 
?. 1 
22 
~3 

~~7'5 ~'r716~37 
0~7'-6 ~"'6'-6! 
~~7'7 ~~0m0~ ~on: 
V\~7~ieii t1"'5'4' 
~!'i7' 1 rl\"'0 •22 

' 4 ii' ~ 7 ~ 2 ~" "' 6 ' 5 "' 
25 0~7~3 ?~5424 ~on1: 
?6 L!!ll7~4 c;!Ol6~07 

'-7 
'-8 121~7~5 ~,,.6,57 

,g ~~7~6 ~"'6~1211 

~0 057~' ~~0~11 ~on2: 
~1 0~7~(~ ~"'6"4'-
;,2 0~741 t'.A~0412 

33 
~4 0~742 "'"'6'5e 
'5 ~"743 ~f"',,l'I, 

'6 0~744 0~0"'1' ~on31 
31 0~745 ~"'6'4? 
38 011\7AB 01'1040~ 
3g 
40 0~747 ~!716~60! 

41 0~7!';0 ~1?15.m:01 

42 0~7~1 00!7?07 
4~ ~~7~2 ~"'6'-4'-
A4 0~753 ~~6,43 E.~01 
45 
45 0"7~4 ~~440'-
41 0~7-;5 "'"'10J~ 
48 

JSE:EK 
tCALL 

WRTT!/REAOICMECK SllBROUTINE 
"ORW 

' ~YL# 

' ' 
AOnRF.SS ~F DATA GENERATOR 
"lSK A"ORESS 

' 
~TA 

LOA 
'TA 
LOA 
~TA 

LOA 
~TA 

STA 

RETURN 

.JSR 'I~ET 
nos Et< 

"' FHAL.T 
JMP F:.no 

~ENO AT 
nNES 
PRGEND 

WRTTE 
PRGEND 
, 7 
r='HAL.T 
JMP E.no 

READ 
PRGEND+4f'l0 
t7 
".HAL.T 
JMP E.no 

eMECI< 
PRGENO 
PR t_;"f NO+ 4 Ol0 
~HAL.T 

LOOP 

LOA ~.nRWR~T 
,JMP ~, ~ 

JXFER CYL # 

f XFER ACOR OAT GEN 

f SF.El< 1 1 
tCVL. # 
JERROR, ACt•~TATllS 
rSKIP TO ENO OF TEST 

rGENERATE nATA 
,AnoRESS OF nATA GFN 
'Mf!M AnOR 

JWPITE 11 
r MEM Ar'\OR 
rO?SI< AD"RESS 
rE~RnR, AC1•STATUS 
rSKIP TO ENO OF TEST 

JRf:An 11 
f Mf!M Ar>O~ 
rOISK AOl".'RESS 
rERRnR, ACt•STATlfS 
rS~IP TO ENO OF TE~T 

f COMPARE BllFFER A/A 
r A 
f R 
•COMPARE ERR~R. ACOlaGono 
f AC1•BAO 

4Q 0~7~6 ~~0~~~ nRWR~TI ~ 

• 

• 

• 



A ~~.-3 .~Al~ 

~1 
Ol2 •WAIT FO~ TNTERRlJPT TIMEOUT AFTER '00! MS 
otJ f RFTURN+t IF TI~Et'.IUT 

• "14 •RETURN+~ IF !NTERRUPT 
OI~ 

ote 0!57~7 0'-0•4~ ~IWTi LOA "''TI Mf 1 

"'' 0~7~0 040144 ~TA ~.TEMP 

"'8 0~7~1 0-.0111 lNTEN 
Ol9 ~~'"2 t'!fl'370"'1 'KPO? 

°' 
rTTM! ll'ILL.F!R 

10 ~~7~3 ~di·~~,, MALT 
t1 0~7~4 0tA14A · "Sl TE~P 
12 0~7"5 V.Olfl!77~ JMP .. ~ 
t3 f}\~7~5 ~~0?71 !NTO~ rNn !NTERRUPT 
14 'l~7~7 ~~4433 . nIA 1,,,Sl(P 
1~ ei~770 ~~ 14 ~"' .JMP "'' ~ f ERROR R~TURN 
16 
17 0~771 c.1!"'4433 TRFTI MIA !.,OSl<P 
t8 0~112 171"'1ti~t JM~ t '3 JNORM INTERRUPT RETU~N 
, g 

20 rCHOOSF: AN ACTIVE r>ISt< UNIT 
'1 f R~Tl.IR~ '~ITH UNIT " IN AC2 
'-2 , IJN t T 0 • 1 
,3 ' UNTT 1 • 2 ,4 r llN IT 2 • 4 
25 ' llNT T 3 • 1"' 
26 

'' ~~773 1 "i2~2 t ·.Ans1<1 ~UAZL ~.,,~KP 

'-8 0~774 1 ~ lt 2"' ~OVZL '·' '-9 0~775 ~~~t5t LO 4 "'•~IOSK~ • ~0 0~716 '1A3410~ °'"" ,,ot,~NR 

31 0~777 ~~077~ TMP · ... 3 
~2 0"0"'1t1 ~"I 1 A0"' JMP "'' ~ '3 
~4 rs~Et< SUARnUTINE 
35 ' CALL ~EEK JAC:2 • UNIT 
~e , .. , f CVL # 
37 ' RETURN r AC: 1 • STATU~ 
~8 
39 ",."~ 1 t?.~4421:'1 ~ S": ~TA ~.SK~ET 

40 0e0oi2 1~60.1"9 ~UA ' . ' 41 P.'~0"'3 ~'~"'54 LOA Ol,l<Bt 
42 ~~0"4 1~1~22 ~OVZR '·'·~zr. 
43 0~0"'5 Bt'Jl"'A0~ .JMP .s1q 
44 0~0Pl6 1 "'7"'0~ Aon DI ' ! 

·~ 0"00!7 &"~077~ JMP ~-~ 
46 
47 0'4CH 0 et~70l33 ·.SK 11 nae: ,,nswp •St!L!CT IJNYT 
48 ~11'0 ! 1 ~21d00I LOA "'' l'I, ~ 
49 ""012 ~?4"''°' LOA ! '1<8~ ,0 ~~L" t 3 1 '-3t'100t Aon 

1 '"' 
rSEEK + C:VL # 

!'11 0~014 "'~1~33 MQAP 0,08KP 
~2 01J0t5 ~30157 LOA ,.,e5 
1113 0"016 ~"'6'-2' WAYT HUIT !UJotMS ·ra~ llNTIL noME, 

~· 0"017 17! 10.402 ts 'l 8KRET IACt•STATU!ll 

• ~5 0~0'-0 P,!'12~01 JMP •Sl<RF.T ,6 0"'021 ~li'l0t't00I ~Kr:fET I "' 



-'· 
---···-~·-

A ~rR4 ·.MAIN 
"'1 
"'2 0~t"'-2 ~~4426 ~ SPl'.T 1 ~TA ~.LOrtPR tITERATE ONCE 
"'3 01110'~ 176'52"' ~UAZL 3,~ 
~4 et~0~4 "'"'~ 4etfll JMP ~SETllP+2 • "'5 
"'6 ~~"1~5 Vi~A42~ ~ S~TP 11 STA ~.LonPR 'ITERATE 5 TTM~S 
~1 0ffCQl,6 0~4167 l. 0 A 3,C:5 
17'8 ei~0'7 """'0403 .. JM? ~S~Tt.1P+2 
l"tQ 

10 if'~0~0 2"''2"' ~SETllPI ~TA :5,Lonp~ rAnDRESS OF TOP nF L..nOP 
1 1 ~~((!~ 1 Ql~4407 LOA ~.TTR f THIS ROUT IN~ TNl'TTALI7ES 
, 2 Q!fl'032 0~44~7 ~TA ~.TTRCT JEACM TE~T 
'3 ~~0~3 t 764~0! ~UA 3,~ 
\4 0~~~4 V1'544C'lf5 STA ~.~SWIT 
1~ 0~03e> ~-.440e ~TA ~.~RRCT 
\6 ll~l!1~6 V.~2"7' I OR ST f,T1n· RESET 
17 e11J037 (7117'241 t .J MF' ILnQPR 
t8 
1. g 0~04~ "'°'0\44 t T" I 1 4 .4 ~ 

20 0~041 ~OIQH'"01'1 YTQCT& "' '1 "'~QI d2 G-.f'IQ!f'l0" FSWITI OI 

'2 0~V'43 POl0"'0°' F-RRCT I OI 

'3 "'~044 ~"'0"'~"' ·• RTR~ I "' 
~4 1!1~0d~ V'\f'.ll(i!l'Jlf!'~ ~AV21 "' ?5 ~~111.46 It"'~~"'"' ~•v11 "' 
~6 '/if'.0~7 C'"'Ql"0"' ~AV01 "' 27 0"lii !'§0 Q!l7l~Olel~ LOOP~: "' 
'8 12)1';'71~ 1 ~"'!2't'!00I ns"'Tt "' • 

• 



...... 

A "'~~5 ~MAIN 
ot 1 
"12 fl! "'171~2 ~~477~ ~ L llPfH ~TA 

I 

~ •• RTRN rINT"onueE A SHO~T 
OtJ 0fl\0~3 Pl~4122 LOA 3,e;.-s1 tOP:LAY IN TH! LOOP • ~4 0fl\0~4 e."A"l0l" ~TA ~' OI JROUTINE Tr> ALLOW THf 

I Ol5 P~0~5 ~14~00! r,sz m tOlSt< t:ART. ATTENTTON 
°'6 0f50~6 rM1'iJ177 ...TMP ~-1 f L!N~ TO CMM! llP 
r1c7 0,;0~1 V1°'0"0'- JMP ··' "8 
,,ag 0!~0~"' ~~475A ~LnOPI ~TA ~, ·• RTfHI rENO OF TEST ITERATil"N 
\{:II ~fll~~1 !A~0764 'TA 2,SAV2 
11 ~"~~2 v:'1475A . ~TA 1,SAVt 
1 2 Q':~0~3 V'c1'~7f5.t 'Tl Ol,~AV0 
13 0,;'41~4 ~,, 47~!5 ns1 'tT~CT 
t4 i.'1"'~~5 ~~043"' JMP c:veT! JNl'lT 1m0 TIMFS ITERATEn 

;.- 15 tld'H~ ~6 111~4'~' LOA ~.TT~ rR~SET ITERATir"N C~1 TP 

'· 5 
0~e'~1 ~'\4152 ~TA ~.YT~CT 

l7 Qtll\07!l1 ~'415?. LD4 ~.f!SWIT 
\8 t?\~011 175t'l0'5 MOV ~,3,SN~ 

t9 ~~072 11~2752 .JMP •. RT~t-.1 
~0 "'111073 ~~' 4 "7' ~EAD~ ~ 
~H 0~014 1,512~ MOVZL ~.~ 
~2 '1FIJ17~ 1751~171 MQVL ~.3 
,3 pill;Ot'.15 t75\~~ MQVL 3,3,SNC 
'4 1?~~?7 ~1"1£1'414 .. TMP PCF'.NT+i 
~5 "'~ 1 "10 ~"'6~47 PCJ:lLF rflqINT CARRIAGF 
,.6 il~1~1 0~474, LOA t,E'R~CT ,, 

?~1"''- 0~~,3~ LOA ,,!T~ 

?8 ~~ 1 ri!J tJ"'4'5~ JSR ~ULT 
~g 0~ 1 "14 i;A~{{l734 LOA ,,tT~ • ~~ 11'~1015 ~1'.'14~37 JSR n1vo 
:51 l?i-- 11"16 ~"'6~ 1 ! JS~ •IPOFC JP" INT VAL.UE 
32 Ptl'10l7 V"'et4r;,3 LOA rA,PCFNT rE~AMPLE: sqx 
~3 ~ ~ 11 ~ ".·111~0 ~~ ~ JSR ,_IeHAR 
~4 ~~ 1, 1 ~i"' ei 4 ~ '- JMP F'CF.NT+t 

• 



-~-,,,___ ~ -

A oieiA6 ·.MAIN 

"' 1 
'112 ei~112 01'1~"'4' PCENT: "X f C:HAFUeTMR 
t'13 0~113 116400t SU~ ~.~ 
"14 111R 11 4 "''4121 ~TA ~.ERRC:T • Ol5 '?!flt 1\5 t:"~4"2' ~ver~: LOA 3,F.:SWIT 
C'ltJ 0~116 17~0t04 MQV 3,3,SZR 
~1 ~~1t7 "'"'""41"' JMP r.NS I THERE HAS BEEN AN E~ROR 
~8 QI~ 1 ?.0 ~~2'471 r.vc11 I OR ST f I/O RF-SET 
1"19 0~1'1 (?1'"''2~ LOA ~.5AV0 f RESTORE Aet~ 
10 I?!~ 1 ?2 P:'4724 LOA t,~AVt 
t1 Cl!~ 1 '3 ()1~1?112? LOA '-,$AV2 
12 0~1:?4 17fH1~ MQVL# 3,~,SN~ f SWITCH OI -
t3 ~~1'5 !~1'1272~ JMP 'LnOPR f (ot)•LOOP RQllTINF' 
1 4 0~1'6 ~"'271" JM'1 •.RTRN f C 1.) •PROl:EED TO NEXT TFST 
15 
15 e.fi un 074477 CN~I QEAO~ ~ JERRnR L-noP. IS • REr.AL 
17 0'5lil?I W'4"'73 LOA ,t,l<B;:, f REQUE~Tl:O ? 
18 0~1~1 1~741!5 01n# 1,3,SNR 
u~ !?.~ 1 ~2 ~~0~10'.I JMP eNS1 f NrJ GO·l'H~ 

'"' 0~1~3 1 '15~0"' MQVS 3,3 f VF.:S, ASSEMBLE THE 
'-1 0~1~4 (11'417"' LOA t,C6 f UNIT " FRr:lM sw5 .. 5 
22 ~~1~5 1 ~7"'2"' ANDZ~ , '~ 
,3 e~1~6 P.'1!"13 LOA Ol,TRr.L,3 
'4 Q'!it\ 1 '7 IA~fil~0!1 ._TA "'' ~ +' rPYCK A ~El:AL 
'-5 t'l~1A0 (,~1?16,34 ~Er!L~ f RECALIBRATE 1 1 
~6 Q!f'; l A 1 ~·"'4"'33 JSR .DLY JOEL.AV 1 SEC 

!'-
~1 

?.8 (ltf;142 1/114471 CN~l: ~E4D~ ;, JIF SWA•1 DEL AV 
'.9 ~"'14;, ~~'~""1~ LOA ~.1<84 ' 

,_ SEC:. • ~Ot 0fl'C1'14 ·117404 u~n oi.~.~ZR 
~1 ~~1'15 "'"4~2' .JSR ·• DLY 
32 iJtll\1~6 r;,~47'11~ LOA ;,,nswT tFnReE:r> ' SEC nELAV ?? 
~3 ~~1~7 1750!05 MQV ~.~.~NR 
34 ~~1 ~"' 17"'0403 JMF' :. ·~ f N,, 
~5 011;1•51 ()1"'14~23 JS~ • DL Y f Y~S, , SEC 
~6 0"'1'12 (11"'452? JSR 

I 

5Er. .DLY ' 
,, 

~1 ~~ 1 "i3 V:14471 READS ~ 
~8 0~1'14 "'"'0744 .fMP cvr.1 
3g 

• 



A Ol0A7 ·.MAI~ 
"'l 
0!2 0~ 1!1§5 0'54~67 ~EM1t ~TA 

I 

•ERR W!TM FORCF-0 ~ •• RTRN 1 SF.C OF.LAY 
"3 "'~ 1 ~6 176~2t'I ~U~ZL ~.~ 

• "'4 ~~1!51 ~"'040, JMP ~EM2 
ot5 0!1; 1 ~0 "'"'4~64 ~EMAL Tl 'TA 

I 

rERRrJR SUBROllTINF ~ •• RTRN 
"16 0~1~1 176Al?lt't !UB ~.3 rERRnR W!TM NO DEL.AV FnReEO 
"17 "'~ 1 ~2 V'"iAfll67 ~E~2: ~TA 3,nswr f D~L.AY SWITCM 
0!8 VJfH R3 0~4!1;~7 LOA ~.FSWIT 
0!9 ~fl; 1 ~4 1750!04 MQV ~.~,SZJ:t 
10 ~~1~5 ~"'041 OI JMP F.RET 
1. 1 0~1~6 v.t'4~~f5 l':RR 11 LOA ~.~RTRN 
,2 
13 rERRnR~ ec~l•P~ 
\4 ~~1"7 V1"'443~ -.TSR AUTO~R r QPEfU TOR, SET SWITrH~q 
t5 e11; 1 '~ ttr~4fl'5'. ~TA 3,P!.SWIT 
t6 0~1'.71 c>i? 4 477 ~EADS J 
17 ~"172 17711?. AOnL• ~.~.szr. rLOOI< AT SWITCM ,_ 

18 V·~173 v:~ei4~2 ·JMP E~FT 
1. Q ~~1'4 ()!~•U04 .JS~ ~PRINT 
20 '1111: 175 ~., 1 ~~4~ FRETI ts 7. e'.R~CT 

'1 (i;f'176 Ql"'2~4~ .TMP •.PT~N 
22 ~,~177 c;.i;,2~4'5 JMP -.PT~fl-4 

'3 
,4 e.~2,.,.~ Cii~4~4' FP~INT: ~TA :3,~AV2 

'5 0fl\2~ 1 0..d~e4~ ~TA OI 1 ~AV0 

'-6 ~~2~2 ?A4_.44 ~T4 ,,~AVt 
~7 ~~2"'3 ~"'6'.47 PCRLF IPRI~IT CARRl4GF 
28 "'!1;20!4 ~~6'5"' '"1f SSAGE •AND HEAnER 
'Q '11~20!5 '1"16'2"' '"!EADER • 30 0~2"'b '(lt~0~3~ l. DA l'l,~RTRN 
~1 ~~2"'7 ~4~~33 ~TA "'I E'SW IT 
"2 ~~210 1 '6"'~"' ADC t • t 
'.33 ~~2t1 t "'70!00! ADI'.'\ "I I t 
34 (?~212 ~~4'524 JSR F>OeT IP~ nF ERRnR 
35 ~~213 ~'0--34 LOA '-',SA V0 
~tj 0"214 li'-'4~3? LOA t,SAV1 
37 Pl"'2t5 ~"'2~3"' JMP •SAV' 
~8 

'"' 'Q 0~216 ~"'6417 TCMARI r.l'UR~ 
40 V,~21. 7 ~0!6~41 rpnfe: ~or:c 
41 
42 MEAOF.RI ~TVTE 
43 V.~2'0 1dtl520t PC 1 

C,,f'\2' 1 ~"'0"'11 
44 
45 0~2'2 ~~441~ AUTOERt ~TA ~ •• AA03 
46 C'l~223 ro'1441 ~ ~TA t,~AAeit 
47 0~2?4 024oi4e LOA \,FGGS 
48 ~"2'5 1'50!04 ,..av •.1.sz~ 
4g e~2'-6 ~"00,~ JMP ~·~ . 

91,4407 
I 

~0 0"2'' LOA t,,.AA0\ 
'1 0~2~0 &'1~4_. 14 LOA ~ •• RTRN 
~2 ~~2'1 "'~3~77 MALT 
~3 0~2~2 Q!"'241~~ ,JMP ···•"3 • ~4 0~2~3 0"'4745 JSR ~PR I ~'T 
~H5 0~2~4 0!~0277 TNTO~ 

~6 c;,~2~5 r;,,t.'12(1152 \TMP 'Er.G~+4 
'7 0'\2~6 f?iOl0~0"' ~ AA0 t: "' ~8 L'!~237 elf'l01'-"0ot .AA0~1 " 



I A I f\J •M 

• 

• 

• 



A l'll(IAQ •• r-1 A I ti.I 

ot 1 
"'2 JAet RF-M AC0•CAC~,AC1)/AC2 
03 0~240 1"'2'"'"' nIVIn1 ~u~ O! I ~ 

• 014 0f!;241 ~,4431 n1von1 ~TA ~,MSAV 
Ol5 01'242 14243~ SUAZ# ,,oi,sze 
Ot5 0fi;243 rl!t"0413 JMP nf )tT 
Ol1 ~l'244 V'~442~ n1vor STA ~,MSAV •otvror: 
CJt8 0~2455 e~•42~ LOA 31 M20I 
otg 0~2M3 1'~t2ot MOVZl. t .t 
t0 P\~247 1rJt1\0t'I nLnOPI MQVL 0,0 
t 1 P.lfl'2 'et 142412 ~U~# 2,0,szc 
12 ~~251 1420109 ~UA '- I O! 
13 C,,~2"i2 u>~1"'°' ~OVL 1.t 
14 0~2,3 17~404 tNe J,~,SZR 
15 V'l~2~4 ~~0773 JMP nLnOP 
u; ~~2"i5 116441 ~u~o ~,3,SKP 
17 "'~2'6 176420I MEVTI ~Ut'Z 3,~ 
t8 {llf'\21\7 ~""241 ~ J~I' •M~AV 

"'· 
t9 ,0 J(AC"l,AC!l•A~l•A~2+Ar.0 
?1 ~~2~0. 1"'2-160! MULTI !U~C 0,0 t"'1UL TIPLV 
'-2 ei~2~1 ~~4411 STA ~,MSA\I 

'-3 ~~2~2 C'i~'141t l .. DA ~,M2~ 

~4 ~~2~3 1~~,0:5 MLt")OPI MQVR 1,1,SNC 
,5 0~2fl\4 1°'1'0t MQVR 0,0,Sl(P 
26 ~~2Ro 143?20! AD"Z~ ~.~ ,_, 

~~2~6 175404 !NC :,,,~.~ZR 

28 ~~2~7 V'!"l0174 JMP Mlt'OP 'g v•~270 1 '5'-6"' MQVCR 1 ' 1 • ~0 0,it27 i. ~!.'1245~1 JMP •MSAV 
:51 111~272 00leJOl~l'I MSAVI "' '.32 
~3 ~~273 177160. ... 21'1: •2"' 
34 
:,s ~fl;274 (11~~ 17' ·.OL YI LOA et1,r.1' JD~LAV 1 SEC 
~6 ~~2?5 VJ40164 ~TA Ol,!TRCNT '1"'.X1"10MS 
~7 0~276 ~,,ei, 4~ ~ 01.. Y t I LDA I'!, TI ME 
38 ~~217 (:?140144 ~TA t'l,TEMP 
3g ~~3"'0 V.~3700t ~KP0'1 °' 

, 
·~ 0~30!1 ~~30!77 MALT , 
41 "1!~3r1t2 "'"~-13;, f"IA.0t,nSKP ' .i2 0~3tit3 1"'3'111 ANn# ri.1,0,Sl<P , 

"~°' MS 
43 0~3~4 Vi~3t'177 HALT , nEt.AV LOnP 
44 CJl~3t'15 v1!4\44 ns1 TEMP ' 45 0~3t'16 V!t'10?72 JMP ~-~ , 
.se ~~3'-"7 M 4\64 MS'Z tTRC~T 
47 0~310 "'~~?6lS .JMP ~DLY1 
48 0~311 t'\Ol1400J JMP "'' ~ 

• 



A O' ~ Q ~ • M A I ~I 
QI 1 
"'2 
"'3 
!'i14 
"'5 
oio 
0!7 
1?18 
otg 
10 
11 t'\~312 (?1~4~7~ 

12 0~3t3 ((7'-1417 
t3 "1~314 1~310'
t 4 Pl~3 t 5 1710\ 140 t 
15 0~3t6 0U1~64 
U5 rt! fl' 3 1 7 ~· :.H 4 0 ~ 
17 0~32~ ~'4t2!5 
18 0~3' 1 f}!, 1 "'0"' 
\9 rl!~3'2 1nH 1~ 
'-i.1 ei~3?3 1'3701 
'1 0•3'4 1~3401 
'-2 0~3'5 1~140t'I 
'-3 0~3'6 t ~4$0!0('1 
24 0~3"7 ~~447"1 

25 ~~3~~ Vlf'l077t 
25 0•3'1 l.?!'53,lt 
27 t/1~3~2 ~"'Ot777 

'-8 0~3~3 0"'{;1211 
'g ~~3~4 lilrA2~4~ 

~0 
31 '111i3~5 1"12401 
~2 ~~3:36 V'!,rlt,0~ 

:53 r;i~3~7 (/1~~•37 

~4 ~~3·~ V'"'V14"'~ 
'5 ~~341 "''~44!1' 
~5 ei~3~2 1~24ilJOI 

~7 0,;3ti3 11~4d5:,, 

~8 ~~344 V.74477 
~g (i.!f'345 177102 
40 ~~346 e.0t2.d50I 
41 p,~3~7 ~.4Ql44~ 

42 ~~3'11i0 t11~040t 

43 C!!~3!H ~"'0"'0°' 
•4 0~3!'12 '1110777 
A5 Cil~3~3 ~~444~ 

46 ~f'i3~4 0'0~1'-' 
47 fl'~3~5 1~1'-"0~ 
48 ~!';3~6 O'\C'l044 t 
Ag 0~3~7 V'~4A3~ 

'0 011SJ~e 1"'2A0oi 
'l 0~3~H t•e't'
!52 0~3~2 00!04121!5 
'3 0fi;Jfl;J 146400! 
~4 0~3~4 ~~4200! 
!1'5 ~~31'\5 1"'14tcH" 
~6 0~3~5 ~Ot~77~ 

rTTO N"N I~T~R~UPT PACKAGE 
f "MESS" PRINTS A~CII MFSSAGES AS SPECIFIED BV ASSEMBLR 
r"eHAR" PRTNTS A~C!I CMARACTOR, CC~)R,C(~)L MUST BE ~ 
' ~ Tl. L RE Tu RN • '- T F c ,( 0, R. 0 ' c n R ~Ee T s TH F p AR I Ty ' 3 3 ~ I Mu L ATE • 
'"TYPE" PRtNTS cr0,R. MUST HAV~ PROP~R PARITY. RETURN .ts 
JTO CALL~l~R~PLACE THIS ROUTINE WITH INTERRUPT TVPF TF O!SIR!D~ 
t"CRLF" PR?NTS A CARRIAGf RETURN 
t"POCT" PRINTS ct1, ?N OCTAL FOLLOWEO BY A TAB 
J"POEC" PRINTS Ctl, !N O!C!MAL,LEADI~G ZER~S SUPPRESSEn, 
•FnLLOWEn RY A TAB~ 
ME~SI ~TA ~.ME~SR 

READS ' 
•onL 2,2.stc 
.JMP 1, ~ 
YS'l MESSR 

LOA '·"'•~ 
LOA 1. ,e377 

~E~.tl LOA ~•"'•'
~OVL• 1,1,sze 
ANOS 1,0,Sl<P 
ANti 1,ot,~t<P 

POFC: 

YNC '-•' 
eoM , , 1 
JS~ ~t.UR~ 
JMP ~E5.! 

~t<PBl TTn 
.JMP ~ .. 1 
Ntnc TTO 
.JMP -MFS~R 

~UA 1'1,0l,~l<P 

LOA 01,e5!'! 
LOA ,,nCTAf' 
.JMP ~+~ 
LOA ~.r>ECTA 
~UA OI,~ 

~TA :'5,RAnRF.'.T 
~EADt; ~ 

AOnL 3,3,szc 
.JMP •RAO~ET 

STA tJt,ZSUPP 
~TA ~.~+! 

neeor:r I "' 
TS'Z ~-t 
LOA ~.RA"'Rf:T 
LOA ~.r.HTAA 

MQV '-•'-•~NR 
JM? r.~;AR~ 
LOA 3,ZSllPF' 
5UB Ol,17' 

ner.0T1 ~UR~# ,,,,sze 
JMP DE~P 

SUR '-, t 
LOA 3,CBOI 
INr. ot,PI 
JMP nf r.OT 

f PRINT A TEXT ME~SAGF 

tNn PRTNT IF SW1=1 

rcr2, 'P01NTS TO ME55AGF 
rA 8 BIT MASt< 
rcr2,•0ATA woRn 

•Ct0,•nATA CHARACT~R RIGHT 
f INC rn NEXl WORn 
rFLIP ~ASK 
JPRINT 
rA~OTHf:R 

fl.AST 

rPRINT Ct1l TN OCTA~ 

rPRINT cr1, TN OECTMAL 

rann~ ENTRVS PRINT NUMBER 

f THEN TA~ TO NEXT POSITinN 

rIF T•RL~ ENTRV•OI 
rEXIT WITH TAB 
rZEROS SUPPRF.'.SS ~TUF 

JF'ORM TH~ l'1GIT 

• 

• 



A Ol~O 1 .MAP.I 

"'1 
Ol2 0~~~7 1~1~3~ nEeP1 ~OVZR# 2,2,SNR 
Ol3 0~370 P!34'0"' LOA ~.ceot 

• 014 0~~71 1M5442.d ~TA 3,7.SUPP rcre,•DIGIT 
ote 0~372 1 ~30t00I A On 3. t'I JM AKE ASCII 
0115 015~73 1750!04 MOV 3,3,SZR 
Ol7 0~374 ~"-4423 JS" 

f 

JPRINT r.HAR. 
ot8 0fli375 00!075.d JMJ' nEeor.T •G'-T Nl!XT ~IGIT 
otg 
! 0 
t 1 0fli376 e'~Pl.S2~ MCTA~I LOA '-•~+t•~·nEeoeT 
t2 "'"377 1 OIQ!"'0~ t 00t0ot0 
tJ ~--·~0 Vt1V.l'Jt~OI \ 01'100! 
\4 ~"4"'1 lli~l0100I 1. 00t0 
t5 0~4Dl2 Q!l'Jt0 t 0"' \ 01'1 
16 0fli4r113 "1~fi'PI 10t 10 
17 ~fli40l4 ~Ol00l0, 1 
1. 8 "'fli4~5 (il~e'"'OIOI "' 1 Q 

'Q) ~,C40!5 r11~0•3e nfr.TAI LOA '·~+1+~-nErocT 
'1 ~rJl00!12 ~Rn)( 

1 °' 
'2 0fli41?11 ~'342"' , 00!0'11 
'3 ~fli'110 lli"'1750I t elOl0 
,4 0fli4 t 1 '110!0144 10"' 
25 0fli4 t 2 111~~0!1? \ "11 

'6 0fli41. 3 01'1Cil"'~ t 1 
?1 ""fli4 t 4 tiHJ1~1'10PI t'I 

'8 ""'~f'lll 1"' ~R"X 8 
'-9 • 30 0fl'C4, 5 '1'"0~0l" ZSLIPPI "' 31 Q\~4t6 V',!'.'li(!Ol0Pt ~·r)Rf!T: OI 

• 



" P'OIQ~ •• tft A 1 N 

"'1 
Ot2 Qlf'i417 ~~4454 

# eHAR.: ~TA :,,C:H~ET rPRINT c r0i PIGHT 
1?13 PIA4'0 1OI1 :525 MOVZS "', °', SNR JR!TURN +2 IF NULL 
OJ4 0~~21 0"'1401 JMP \. ~ • "'5 ¥1~4?2 °'4Vi45' ~TA "!,ei-;~uv 
Ol6 r?'~4'3 176~00! AOe 3.~ Jtt'lMPUTE THE PARTTV 
0!7 ~ .. .,,4 t17t't0tJI ADO OI, ~ 
ot& ~,.;425 1'53404 ANn ~.~,SZR 
l')tg Plflll4'5 ~t'l(Jl77!5 .JMP '.-~ 
10 ~~4'7 176"6(}1 ~URCR 3,~ •COMBI~D PAR!TV WITH CHAR 
t1 0~•~0 ~'V'1444 LOA "'•eH5AV 
t2 0~4~1 1~3~00il Aons 3,0 
1 3 
14 ~~4:\2 0~444t'! CHARU LOA ~.eHTAA JIS THIS A TAB 
\5 V1~4~3 11641!5 ~US# 0,3,SNR 
16 ~,;4~4 V;?IPl4~7 .JMP ~., JYES 
17 0~4~!5 0"'444~ JSR TYPE JNO PRlNT !T 
1 8 Ql~4~6 Cl1~041:5 JMP CH AR?+!. rE~IT 
i9 

'"' V\~4~7 (/i,C'l43f5 LOA Ol,CHnR7 JStMl.ILATF. 4 TAR 
'1 ~~4A0 0'~443'- LOA ~.eHTAR JV?A 1 Tti q SPACES 
'2 Vl~A .i 1 1~2.42~ ~URZ 3,~,SEZ 
~3 0!~4.i2 "'"'~'7' JMP •• 1 
'4 (llfl\4.43 1°'1"'0~ t.tQV "'. "'. ~f\lq 
?5 "'~444 W""'~V14 .JMP CHAR'-
'6 ~,;445 ei'0.S31 LOA nt,CH'4~ 
?7 "111\4.46 ~rJ!4.S~~ JSR TYPE 
'-8 ~,;4'47 ~l'JIQ.177~ JMP ~-•0 
~g VI~,,~ ~4(;l!.42!"i r.11AR'I STA Ot, ~t-tnRZ • Ji,j ~ fl\ 4 ~ ' . '~ " 3 'H 1 !ltKPB! TTn 
~1 9!~4~2 r;."1?!777 JMP .-1 
~2 V\~4'\3 v'l'i0'1! Ninc TTO 
~3 li\~411\4 Vif"2.417 JMI' •CHRf:T 

• 



• OtPIQ3 ·.MAIN 

"' 1 
°'2 ~A4~~ 0~0A77 CRLFI RE•D8 "' Ol3 0~4~6 11'13102 AO[')L e,0,szc rNr.J flR?NT ?F SW1•1 

•°'" 084!'S7 0"'140~ JMI' 
"'' 3 Ol5 0fl'4A0 0'4.t17 ~TA ~.r.RLFR f SAV! RETURN 

ot6 0~.a,.1 ~'"'417 LOA ",e21e 
Ol7 1(1~4"'2 ~"'413~ JSR eMAR: I PRINT CARRIAGf AN~ LF 
"'8 lll-.4~3 e'~•1e LO• ot,e212 
"'g 0fl'A~4 0"'4733 JSR CHAR~ 

"'' "'11'4~e> 111'-012!5 LOA 0.~377 r PfUNT RUB • < 

t1 0~4~fi Plf'l473! JSR CHAR: 
t2 '11A4~7 1 "'2400! ~ue I?'• OI 
t3 !fl"'A10 0.i0A0~ ~TA Ol,~HnR? rCLEAR HtiRZ POSI~TTON 
14 "'~"' 1 

~"'240~ .JMP 'CRLFR JEXIT 
t5 ,. 
'6 ~~472 0"'0"1 t CHTAA; ' t t7 ~~413 ~"'0"'00I r. ... RET: " t8 0~474 Cl1"'V'"'rfll'I · etitSAV I "' 

~\ 
t9 ~~475 01?''1"'VJOI CHnRll "' '-"' V\~476 ~"'0'4"' r.H,4ot: '4"' 
'1 "i~477 1i'Ol~Ol00! r.RLFRI "' '2 ~~~!?10 0"'0'1~ r2151 '-1 ~ 
'-3 V)~50I 1 ,. "'"'~ 1 '- e2121 ~ 1 '-
'4 
?5 V'~!>"'2 ~"' (IJ"'"'"' ME~SRI "' ~6 0~~"'3 0,44"'" TYPEI STA ~,TVPR~T f TVPE THE C (OI) ~ TF 
'21 0~e>!J14 ~1~771 TSZ C:HOR7 
'8 ~"!5"'5 ~A3'H t ~l<FtB? TTn 
~g 0~5"'6 V;l'A0771 .J t-IP .•! 

.~0 £11~~"7 '0.fll 1111 "OAS 0,TTO 
~1 "'~510 r."'2d~ 1 .TMP •TVPRET 
~2 ~~~11 ~"'"'"'"'°' TYPRF.TI "' 

r 

• 



, ,. l"0Q4 .MAI~I 

"'1 
ot2 rTVPF. "' FOR CARTRI"Gt! 
l'.'Jt3 ~sr;11 : T)tTF. lTVP~ Pl FOR C:ARTRH)GE'.1 

0~512 v'\41724 • ""513 142!52Qt 
0~51A V:~fl\~11 
0~515 143'640! 
~~51.6 1'i1:'17 
~~:>17 141~4~ 

Vt~5'0 1 ~1 UH 

~"'~' 1 1"'1324 
~~5?2 V.A2~1, 

~l~5?3 1.i2~07 
/i.l~O,A t-"'t:A"'em 

0!4 ' FD~ t0 SURFAr!E O!St< PACK 
"'5 MS~2: ~TXT~ 1 FOR UI SURFACE DISI< PACK! illt 

~~~?5 1~~.411 
~fl\5,b 143,40! 
0~5'7 1~1~17 
~~5~~ l~~64rA 

,"" 

0~531 1 ~~"'6~ 
0~!:>'2 V'l~2~2~ 

~l'\5~3 1A3~2'-
~~~~~4 1.i1,Qtt 
,,,~~:\t> 1 'v"'li1'~ 
(71,;5~6 14A!'H1!41 
~~5:\7 ~U552~ 
~'1;5.dVI 0~024<'1 
0~~-41 141,01 
~~~A2 ·~"'11111~ • "'~ ' ' FOR '0 SllRF AeE DISI< PACK 

rAl M5r:31 ~ T)(Tf: '- FOR '0 SURFAeE DISK "ACK! 
V.~543 1 '1"'11. 
~"~.d4 1 d3'-4"' 
~~5-'5 1~1~17 
111~5'16 1'1 '.tot 
(.1'~547 1 ?(Jlnt60I 
0~511\~ 0~2'2~ 
~~5~1 143'2'-
0~5~2 1d15~1 
ti~5~3 1 '"''0!5 

.. , 
0~~~4 144504 
~"'5~5 ~115,2~ 

0~5'36 Vl!l'i0~40I 
~~5~7 141~e!1 
0~5f\~ 0"Ci'111~ 

1718 , •?• 
l'.'IQ MSl';41 ~TVTF •?•l 

0Fi~-1ii 1 v•'l'i~4"' 
'1~5~2 if•n5A71 
r."5"3 O' "'0"'~"' 

10 rTVPF: UNTT NUM~ERS (0!•3) Tt'.l TEST 
11 M51';51 ~TXTE !TYPE UNYT NUMAERS (~·3) Tn TE~T1 

~~5~4 0~472A 

(1."5~5 142~2C'I • Vt~~~6 0!!i2~4?t 
~~~~7 1.i.s•H~ 

Vlfi57~ 1'0~2• 

"'~~' 1 '1~2~51~ 



0!~05 ·.MA IN 

""'~'2 ~~111!5 
0"'073 1!'§1 ~0~ 
0~574 1'-et123 

• e"'575 ~~0"'S°' 
0"576 0314~! 
0~577 1~0?~1 
0~5C'l0 14772d 
~"'6C'l1 1 ~2P.4Pt 
P.~60!2 ~"' 170~ 
0~bOl3 ~1'1032.d 

rJI 1 tPASS 
0!2 a4St;61 ~TVTF. lPASSl 

e~b~4 ~·0~2"' 
r:"l6~5 ~~1,23 
~~60!6 ""'""'0"' OIJ 

t'J14 
"'5 ~,;6"'7 ~f"Ol0t00I PR{;ENOI 

"' "'6 et'". 

"'1 ~~6700! -~LOC 670"' 
ot8 .T~TE !r)KP ''I AG 1 1 

(A~,~~ ~45,0.d 

~~7"'1 1'QH2t'I 
0"7"'2 144!50~ 
0~70!3 ~43~~1 

0!'57"4 1~0~4"' 
~~70!5 r°'e"'0"' 

OI~ ~--70!6 ~"'00!0? Ol0rfll0"'2 
'0 ~~7"'1 0"'ql'2'- ~EGIN • t1 0~71~ '0Q100IOI t "100!00! 1 
t2 v..~111 f\Ol~Ol~OI "'00t00IPI 
13 ~"112 """'~"'2"' "'00!0'0 
t4 ~~713 ~rA00l0PI "'12'0!01'10 
t5 ~~714 °'"'~"'"'°' otl(tot00t0 
t6 0~7t5 11"100!3~ , ~"'0~3 
t1 
,_ 8 ~ENO 

• 



I 

"'~ t: b .~iA p! 

A0 "'0'"'4' 2 1/1,,, 7/14 7"'114 
A 1 "~,,..,,., ~lt112 
Alt'! "'~~611 Q/U1J • t A 11 1"1~"15\7 q/t7 
A1~ "'(,M" 52 B Q/::>.5 
Al~ "'~~5'6 Q/'4 
A1.4 oie1~!5M.S 0/43 
A1~ Oll}lr'Jle),5 C)/'H 

,.; 'i A1fl\ t'l~"l!>~4 1"'IOl2 
A17 ('Jl(ll~57 3 1"'11.0 
A1A "'Vl~ei"'2 l"'l'.8 
A19 0111i f'A 61. 1 1~1'6 
M?. 1?1111~4~0 .,,,.,., 
A2rA ('l~llf'll6~!?1 1 "'1'4 
A21 OI V.'1 t:it t' ~ 7 1"'142 'W. 

A2'- "'~"'t\~6 111"'2 
A2~ "'0"'645 1\ 110 
l 2 .d "'~~Qt 6 ~ 3 11/t7 
A211\ r~v,t?lfSA2 1\ /~5 

.... 

'f-~· 
A2~ f'l(i)1',11571 11 /~J 

·~ A27 OI~'. ~7 "'ff' 1\/41 .~~ 

•2-- l"l~Ol7017 1 ''"'2 
A2Q rJl~C'l7 t 6 1'110 
AJ ~(')'r.,444 Alt 2 
A3t'A ,,. r~"n) 5 1'/18 

~~· 431 "'Vl~7~4 1'1'6 
~ ·~5 A3' "'~~743 l'''' -~· 

43~ l?!V."'7'52 1'142 
A 3 '5 . "' r""" 7 ~ 1 l:\/"l~ • 63~ f'l{/1 1~77!11 1 ~11 ~ 
AJ~ '1lf./1'A777 1:'\/18 
A37 "'~;. 1. 0"' 6 1:\/,6 
AJA ,, (7 1 V• 1 5 1'/~4 
AJQ ~0\V24 1'.\/'12 
A4 "'V-P14111iril ,,, t 7 
44"- OIV.1V!~J 14/"'2 
A4' Olv.\~.42 14/U(\ 
A4' ,,.~,0~1 14/1.8 
~4~ fill~H ei~0 141'6 
A 4 .d l'Jt~1~"7 141'~ 
A4~ 0'1~ 111)76 14/42 
44,; fJl~11~5 1 ~/"12 
A47 "'~, 11 4 1"1!0 
A 4 ,_ 0!?:11'-3 1'/18 
440 "'""t 1~2 1~1'6 
A5 "'°'"'4 1U f'./')2 
A5r> ~~ 1141 1~/~4 
A51 1?11111 1 ~~ 1~/A~ 
45? "'Ill 11 ~, 1~/1't'-
A5~ f.'IC"11'!J6 1~/UI 
45~ "'~"'- 175 1~/t8 
A5~ f'012f't4 1~/~6 
A5fll 0!0t213 1,./~4 
451 ,,.~ t 2~2 1~/~2 • A5A l'Jlfi' 12~1 1" 1"'2 
A5Q "'~'d 24171 17/UI 

~. At; 
"'"'"' 4"' 1 "''8 AB~ O!~U?~7 17 It 8 

Abt t'tvH 2~6 111'6 



"''107 ·.MA I~ 

A62 "'~ t 28!5 17/:\4 
46~ "'~1274 17/A2 

• A54 OIP!tJl'J 1~/0l2 
•e~ "'~H 312 1-.110 
A6~ Ol~\321 1~/t8 
A61 "'013~0 1"1'6 
ASA "'~H 3~7 l~l~.cl 
A60 "'~\346 1"1A2 
A7 f.11"1t'l4 ~6 'JI~• 
A701 "'~,3~!5 1 Q/f'Jt2 
A7t "'~13~4 1~/10 .,, 

"'~'~'3 1 can a 
A7~ t')tt"14~2 1Q/'6 
A74 "'~•411 1Q/~4 

, .. 
A 7" Ol~t4'0 lQ/A2 
A7~ f')IOl\4'-7 2ot/Ol2 
A77 0!01.436 2"'110 
A7• l'lli1\.S~5 2"'118 
A70 "'~t4~6 2(')t/'8 ,.':~ 

A8 l"tV!i11473 ,.,.0 .,,: 

A 8 P. "'~'4"6 2ot/~7 
A81 0!17115"' 1 2 t /1'12 
A8' r;tM514 2t/t4 
A8~ f')lv11 ~27 2tl'6 
AS~ 1'10t5.i2 21./~8 ,,;;,: 

A8~ 0!~15~5 2,/0!2 
A8~ OIC711e,70 2'114 
A87 "'Vl1b"l3 2?.1'6 • Ag ~0t't50l2 Q/Ot2 
AO~ C'llt~6~7 6'1"7 6~/'8 6~/A0 
AO~t "'0"0"'2 BA/nt3 6~1"'3 t5~/A2 
ALT0 "'~~4~tl§ 5'/"IQ 7~/t5 
ALT1 0!(;19'4~3 et1~1 7'5112 
AUTOF "'~~2'2 87114 87/af5 

•• "'~"'·, 0 7/0lfj 7/t1 
Al 1!"~15!6 2'1~8 
A 1"' Olri't 7~5 241'2 
RU ,,,~,,~1 24/~!5 

'4 l' 0!~17~5 2~/0l2 
A 1 ~ "'V1'-0"'1 2!5/ H5 
A1A °'~'012 2!51'5 
".' l ' 0tei~0'3 2~/~5 
J\ l flt "'"''~~· 2~/ot2 
Rl7 "'~·'04~ 2~112 
~ 1 A "'~,0~6 28/14 2-.1,2 
., 1 q "'el~070 21111'~ 2fl'/~J 
A1~1 t'10UH~2 2'1~9 2'-/A2 22/~7 2'/.t8 2?/~5 

"1. 2 1"1~16'7 2'-.1~7 2'-1~4 

"2 l'IU!t6.t0 2'1~1 2~/0l2 
8209 t.110'1 Ot2 2111/~6 27/0!2 
.. 2, "'~' 114 27/nt5 27/13 
"22 "'Ql2 l ~0 27/U~ 271'-7 
'32~ "'0~1~2 27/~0 2"1"'2 

• A2A OtQ!~ 1 ,4 2"1"'S 281! 3 
A2e "'"''-te5 2-.1 t t; 28/'.4 
IJ2~ "'e'-2f'l4 2A/~0 2~/40 
A27 °'"''2'-0 2111/A3 2g1oi2 
~2-- "'0'2~4 2Q/OIS 2Q/U5 
A2~ t'IOJ~2~VJ 2QI' 8 2~0'8 



D'(tl08 ~t-"Ap.1 

R3 t"Vd. 64(5 2:'\/0lg 
"130! "'~''-2~3 2Q/~~ 2;140 
AJ1 r:Jlvi,217 2Q/A3 3tA/Ol2 • A3~ "'tA"313 3"'/0t!5 31'1/1f5 
RJ~ r~v,~3'7 31'1/18 3~1'-8 
R3f' "'CJl~3~5 30!/~5 
R37 f?IV:,343 3t /"12 
~J~ 0!~'3"1 31/mg 

"R30 ('l\023~7 31/16 
R4 ~t~15~5 2~/17 
R40' ~v'3~7 31/1& 31/?.5 
A41 ~~'4"'0 31/')8 3t/~5 
R4' (i1~-,41 1 31/~8 3'-1°'2 
R4~ Pv•-:>4'2 3'/"15 3'" 2 
R4A r"!!J?4~5 3'/')4 
R4111i l"lc>,4111i~ 3') /:\6 
R4~ l'J!f/l,4'12 3')/47 
R47 "'tA'47 4 3~,,,.~ 

~· 
~4-- oiv:.'-~"'7 3~/t4 

~ q4() CA~'!5'0 3~1'-4 
't R5 ""1.ri ! b" 4 231'5 

A5~ (}1~'5'2 3~/~5 
A51 ~~'5.44 ~'"4 / "12 
R5' Pl~~!l~el 34/15 
R5~ C-f:,'~' 1 3'1/~4 34/')6 
R~4 l'}lr:;;~'H;m5 34/Al?J 
R5~ °'~'tH 7 3.4/'9 3~/0!2 

"5~ Ol0'~'' 3~/16 
A57 (71~'645 3~1"'5 3~1'6 • ;:\ti II "'f:'?6~2 3,/-i~ 
~b 0!~1672 2~/~2 
Rl Olvi1 71'13 2~/~2 

~" ""111171 3 24/"12 
R9 "':7117'3 2~111 
AEr. p.1 ~Vi~2'2 ~1~5 Q"l/UI 
~IT1 !'Jt(ll~ 1 ~4 4/16 20!/~g 2t/A0 
RIT2 r/10~ 1 '~ 4/17 2, /0!4 22/"-4 
RIT4 O!(li"'1 '6 '-118 21116 2'116 
RIT8 Oll/'1'.'11 ~7 4/19 2t/~8 2~/')8 
ALIFF t'IV'."' l ~0 .d/":'t7 3~/0!5 3f5/'-4 43/0t3 43/16 4~/32 44/0!3 44/19, 

4.4/~b 44/A7 4'1"3 4!'§/'-2 45/41 415/0!3 415/25 47/03 
41/11 47/~3 6~/~3 

e011 f'1V'!"' 1 ~2 .4/13 411'1 
C\1~7 oie1"'1~3 .d/14 4\1~7 4!'5/14 4~/~3 4'-'1t7 4fl/40 

l 

r. 1 "'"'" "~"'e10 !15/~~ 2~/tJl3 2:\/10 231'. 8 23/A3 24/PIJ 24/12 24/'-5 
2~/~8 2"11"'5 80t/17 

r, 11 O! '11 ~ 1" 1 ~/"15 4f:i/Ol7 
Cl' "'"~ 1 72 ~/nl6 80/~5 

c 1 'Iii ~(1'7121'13 -,, H5 
C1~7 !?'I!• "'2"' 4 lli/U5 501"'3 60!/0!3 
et·~,,. r,lt(}t'Jl~1~ .,,,, 81112 
etA01< "'~""~~6 '-'1~1 2~1"'3 8"'1"'9 81/10 
Cl~ t'10"1173 ~lr'A1 2A/'-5 7AI! 6 81/15 
e 1 ~57 "'"'"'2"'5 '117 57/~C1J 5fl'/'8 
e1~ Ol({)Ol174 '/t'18 49'/~5 4!!11'4 
C17 t.'10"' 121 41"'4 3~1'1 43/"'6 431!. g 43/35 4'1""6 44/'-2 44/, 

4~/t'16 4A/Ol4 48/?l'll 48/~7 4Q/Ol4 57/?7 58/0t4 62/0I 
6~1"'4 

C174" "''°~2'1 ~/~2 8"'1'-8 



ntv1QQ ·.MAI~t 

C:117 C'IV11?'1'4 41"'7 JQ/'1 77/'J>l 78/14 
C:1774 ~~~2.t 3 ~I'~ 64/' 1 65/t 1 

• r.:1171 0!~0!127 ti/ 1'!1 4l'l/21 
e20!4M t"{()~2 t 7 "1'-Q 4"1A7 
e212 "~~5t'1 9~/0!8 Q3/'J 
C215 Pl11~50t0 9~1"'6 9~1'-2 
e2~2~ "'~~140 Al'l 2?/40 3"1'9 7~112 
C217 "'0!'12"'e ~/18 5Q/OI~ B011oie 
C3 "'~"'1'7 Al"'2 311t1 31/~7 4l'l/1'tg ,.,1,,,6 ''1?8 7'4/24 
1':3~ "'"'"' 175 ~1"'9 3~/37 
r. 31 2 OI vHA 2" 7 "11 g 5~1'2 5~/~0 5~1"'2 5e1~0 60/Pl5 6Q/14 60/42 
~317 l"IViOl210 ~1'0 57/~2 5A/~0 
C3J ~r?~1'6 9'/ HI 51~6 79/"ft 
C3~ "'VI l'JI 117 ~111 6~/:51 .. r.3~1(H~ "'0"'216 ~1~8 2;,1?7 2~/~7 2~/t6 24/?8 24/41 2~/CJl8 
C37 "'"'"'1?2 4/0!5 3-./~7 8~/0!3 
r'.3?7 "'V'l"'1?5 4/t.'18 3Q/'.57 eQ/~3 7~1'5 .,,,,,,, 

9~117 9~/10 
eJ111 "'V.0'1~0 ., , 1 4"'1~7 

~1· e4 1'117i"' 1111;5 ''°'2 7111/"'9 
cl!. r; 40!2 "'!}"'2! 1 ~1'1 4A/48 '; 
II 

e4:.'>VI "'V11?12t2 ~/~2 4~/19 
C5 Qlf;-0'1~7 ~/O!J 21/t4 3'/17 3'1'9 7~/~1 8~/~2 84/~7 
c !:>" (:11 l'-V'!"i24~ 60/17 7"117 
r.5,~? "11711'11 41 A/')2 7~1 U5 
C6 !?!~"' 17V'I '51t'l4 8~/'1 
r. 61'1 ,,. ill!';, 2"' '1 ~/12 771'3 7A/1 g gOl/~2 Qt'l/!154 Qt/0!3 
r.6~ "IQ\~2"1 ~,,~ 711'4 7S/?0 
r.1 °'~"'1'~ •1"'3 3A/Ol5 r.., ~ "'""2"2 

'" 4 
40112 • r. 7 ~H< rJIV."'2't'I ~/~0 3?/1 g 1~1~e 

r.11 ?li/,,,.1,3 Al"'B 2'149 30/0!5 
r.117 !?lc,-1~ 1 '6 4/'-"Q 4tJ!/t'l5 7~1'1 
r.1111 ?! V'·Ol 1 ~ 1 A/ .. , 2 4, 1"'5 
r. c ~IT (Jl~~2,7 t)Q,, 8 6()/48 70!/ 1 6 
t::O~K f.Jl('Hl1~4 4/~3 2~/!52 3~/0l8 79/t'18 7Q/17 
CH~4"' "'~~476 9'1'6 9~''"' CHAk1 l'Al(·~4~2 g,/t 4 
CMAFd> ""0~4~0 9'118 9'1'5 g,,,g 
Ct-tAR~ t'lfl'lie417 A7/~9 QOl/'4 QOl/48 ~H /tJl7 9'11'2 9~1~7 9~/0IQ QJ/! 1 
r.11F.C1t ~~~2~~ ~l~J ~Ol/'4 50l/~2 51/~4 51/'52 5'/?4 5~/'8 67/36 

SA/~6 8,/40 
CHnR7 '."1?~475 9'-1'0 g,,,Q QJ/t3 Q:"/ u~ 9:5/,7 
r:H;ET rJICi'!~4'73 9'1"'2 ~H~/~3 QJ/17 

r ~H~AV ~'11~474 9'1"'5 £H'I! 1 93118 
~l-4T'A~ "'~~412 QOl/'46 9'/t4 g?/'1 93/15 
CNS "'~·~1~7 8~1"7 8"/16 
eN~l "'~'5142 8" /1 g 8"1'-8 
CR 1'!&'i~5~4 7A/l8 1-.1":117 
CRLF ()1~~4~5 ~,., Q~/"'2 
CRLF~ "V.~477 g;,1"'5 g~/14 9~/'1 
CT~ r:il\7!"3t7 ''11 1 7')/')2 7~/'~B 
eve1 "'~~1'.ei 8"1"'8 8~/~8 
ever~ "'0~ 11 5 8~/14 ae1"'5 
en. "'e"'1"5 A/~ 4 60/~2 7~1'7 7~118 '"/'0 CYLN 0!~~441 5~/12 60/t'IQ 78/')0 

• eYLNr "'~~~:."7 5~/t3 ,_,,,8 
,, 1 "'Vl~673 3~/')9 3"'1°'2 
n 1" t'Ol~1"'5 3Q/t8 
"11 "'~~1'4 3Q/~4 



~1 "'~ •• l'f· A I 'i 
n1? P/l,1d~ 4'A/Ol2 
ni~ t'.11~~1"'2 4"'118 
n 1 £1 "'li:~2" 1 40!/~A • ni~ "'Vl'2''11 41/0l"J. 
nui:: "'111'2i7 41/18 
ni1 t"l'il~2~6 411'.U 
n 1,. Olit."1275 4'1"'2 
n 1 e> "'"'~31 J 4'118 
n2 ~vi?7t2 3~1"1 
n2nt l"AC~J~2 4;,1"'2 
1121 "'~'3Mi 4~/15 

"'2? "'~q::Hi5 4'1~1 
n2~ \.i r:.11:~ ~ 4 "' 5 441"'2 
n2~ 1?11(.~4'4 4.d/t 8 
n2!'i ~Vl:!i4d4 441~5 • 
n2~ 0!(71'4~6 4~1"'2 
n21 riiv,:3~1l~ 4'1'1 
")2R "'vi'5~2 4,/.40 

~ n2c 1'1i.Jl'5~ 1 41';/!'12 
n3 "'0'7~4 3? /1'92 
n3p t'}!(~~576 4~1'4 
nJ1 1'1!(~~6~3 4? /rJl2 
n3? "'rt'!' b -d 5 41/~t 
n3~ "'··~ '7 :~ 3 4'7/~5 4~1"'2 
,, 3 .t1 ~ r> '." 7 "2 4A/18 
n3" rit111:'\742 4R/~5 
1")3~ f"?l'.'.7~2 40/"'2 
r'l37 ~71tiet"lel 40/17 
n4 ~V.'7~3 31/18 • n5 r"t1~?7 72 31/~iG 
l'H5 ~0'V•,_1 3A/".lt2 
n1 f':'i/I 't': ~VI JA/18 
,, 8 ,.,.f/,~lf..17 JA/"~4 
'°)Q "'~ ~&-i fl;f; 30/0!2 
nAf"' 1 "'"-'677 471''3 47/48 
"An.4 Ol li'I '71'12 47 I 01 47/~1 
nEror. "';;11~3~ 1 Ql'l/~3 g 1 /0l8 g 1111 911"0 
nt:r.oT fi'it~3fl'1 9"'1~1 91'1/~6 
l")fr.p ~11~3~7 Qnt/"i2 91/~2 
nErTP l"tr1,~4oi5 9"'1~5 ~H /'0 
ntYT f1,iJ11;2~5 8()/1716 8Q/17 
n1vu f,11(11~244 8~,,~ 8Q/Ol7 
n1von t'IV'~2'11 8()/rJ14 
n1v1n OIV1,;2.i(i1 80/'-'I~ 
r'lLnoP ~Vlfl\2~7 80/1~ 8Q/15 
no~w Olfll~2~3 ~/~5 67/0!2 61 ,,,,, 6A/'-'12 68/0!7 6~/flt1 
no~EI( "'0~2~ 1 ~1'4 5"'1"'3 50'/'.'1 5, /0!3 51/31 5'1"'3 5~/0l5 5~/0!7 

~~/~4 5~1"8 5~/~5 51/~0 5A/C117 5Q/13 6f'l/ 13 6')/r!t7 
6~1"'7 64/15 6!'\/ 15 6~/"13 6~/16 5fl\/?9 6Q/'1 8?/19 

nPTO "'~-~r1111;2 4/,9 7Q/13 
nRW~F Oltllll\7~6 8'1"'9 8?/46 8?/ei9 
oswr f'.llt~~IA"1 841'8 8~/32 87/rA7 
r'lTVPF l'A~~1~0 4/'Q 7 /'117 7/12 4~/l'Jt6 48/36 41/?2 49117 57/49 

5A/'7 5Q/Ol2 6"'1"'2 6'-1'6 631,7 64/0!2 65/L'l2 77/35 
e: 1 l'ti14~,l~ 4qn_ g 5"1/092 • F.'.1~ Oli,·; 434t~ 5~1'2 ~Hi/~4 
F10lt O!ill43~1 5~/:'\8 5'4/43 5~/dQ 

~.· F.1171.t 1'1iA4~U2 511;/~ 1 e"1~s 5A/4!5 5-.1~0 5f"/!112 
; ; ~ El~., fAVl~3~5 5~/40 5~/44 



~ 1"' 1 ·.MAI" 

EU t'.'IV,4~71 '57 /'.'9 51/~A 
I! 1 t E 1'10·U1'1.6 571'3 511A2 .f11.1 "-'t1144~3 511'8 57/3g ~71•!5 !571•8 
F. 1 '- Ot~4~~6 e~1ote !5~/32 
Et?E Ol£1!44A4 !5"1t0 ~~/US 5A/?0 
E 1'. 1 i"l~44~A 511'/ t 2 5"117 
El'·' Ol'1!A43!5 e,.1oie 5A/t3 eA/'3 ~81'6 
~13 rllCJIA472 !SQ/12 5Q/3 .. 
~1~E 1"1~45"'7 5Q/t6 5Q/,.5 

~ 1 ~ ·' l?l~d50l4 5Q/Ol6 5Q/'2 5Q/,g 5g1~2 
F.14 "'~45~2 60!1!2 60!/35 
F:14f "'~"5~\ BO./ t e 6"'1'-1 BOl/'7 
~14.1 "'v,454{'JJ 61'1/t 8 60!/?4 (' 

'!14.~ l')IOt45•1 soi1me 6"'115~ 60!/~1 6"'1~4 - Et~ f'IV1'1~~6 6'-1"'6 6'/~!5 
~ '!l~E ""0460!3 e~110 6~/19 

El"·' "'l~Afl;OIQI 6'1"'5 6?/tB B'-1'2 6?1'5 
I~ El~ "~"46?1 6'.'.\/1'16' 6~/~6 

F'.l~E ~~4645 6~/1~ 6~/!5 6'1'-0 
E'l~.t "'tA.46'.'5 6~/t2 6~/17 

~l~.~ "'li46~6 6~1"5 63/13 6~1'3 6~1~6 
E17 "'~~'17"'6 64/14 6411/~6 
F.17 E. !'MU7~-S fiA/18 6A/?7 
~11. t ~v'I~,,~ 64/t~ t5A/'~ 64/~1 64/~4 
F'.1 ~ 01vi117 ~ 0 6~/"4 6~/~8 
Ft_.E ~vd7~7 6~/18 611/!>3 6~1'9 
Ft•.t ~"'47"B 6~1'0 6~/'ti Fl._., I'll~~ 4 7 ~ 7 6~/10 5~/'1 6~/~3 (S~/~6 

.E1CI "'"~ ~ ~ ~ 5 6~/JQ 6~/t"2 
FtF ~V;.11~.it) 5~1"'B 5~/16 5"'1'2 50!/'8 
E2 "'~-"4047 5rJl/~0 
F20I ~il."illl'IA B~/15 
~21 ~lt1~'0~3 f)jll/')8 

F.:2' ~vd11h~ 46 571"'2 
F'.2'E "'!'Ii~ 1 "15 67 /H~ 67/!>4 57/~A 67/40 
E2~ "V~1~6 6Al"'2 
F.2~t:: ~(i Iii 1 .1~ 6"1'2 6"1'8 6~/~4 6A/A0 
~24 ~l..A~146 60/"12 
~2df; l'IV~2~4 601'4 t;Q/~0 f;Q/~5 
'!2F Olv"li1075 50!/'.U 50l/A4 50!/~0 5"'1"B 

lit- F.3 ~~4'~176 5, /"12 
F.JE fa~141'4 51 /"16 5Utfi 51/?2 511'8 
E4 r•tt>.41'5 51/~0 

( F4F t'l~&i1"3 51/~4 5t/44 5t/~0 5•1~6 
F5 "'~~1 .. 4 5'/°'2 
E5F fllOl42"'2 5'1"'6 5'/t6 5'/'2 5'1'8 
E'.6 ~~t'.d20l5 5~/"14 
~6F "'Vl42'5 5~/"18 5~/'0 5~1'6 5~/~2 
Jr.7 "'~A20J 5~/1"4 5!5/,4 
~7F ~1?142'5 5,/10 5!511g 
F:.7 ~ 1 0!1114242 ~!l'i/C'IJ 5'/"'8 5~1'0 5~1'1 
~8 ~:tit42~5 5~/~1 5"1~2 
F.8F ,~43"'3 5~1'7 5~/42 5!1§/.17 
~8~1 "'~42~7 5'/~0 5~/35 5,,., 5~/~8 5!5/AQ 
F8·. 2 f..1~4273 5~/~g 5'5/A3 

•:f "'CA4313 511'/0!4 5~1'-5 
"'Ql43'0 5~/11 5"'''~ e:g ~ 1 ?1'7143 ! 5 5~1!'13 se1otg 5e1'1 5e123 ') 

. .!'.: EGGS "'V'l~e.46 ~/12 ~/tJ ~/~5 7/~4 7Q/25 87/47 87/56 ) 



""1"2 .~Apt 

~p~p1 ~'-~2"'V' 87 /U~ 871241 87/'S4 
ERET ~fli~175 81/\QI 81/,8 87/')0 
~R~l """'~ 1 ~.6 81111 • ER~CT l?l(.1~~43 8.4/15 8.4/'2 8~/')6 se10t4 87/,0 
E'SWIT ~~~lJl42 84/14 84/'1 85117 8fl1/0H5 87/08 87/15 87/~1 
E.no OIC"~7~3 8"1'2 8'1~2 8~'1~8 8'144 
Fl;ST ""~"6'3 7Q/rJlg 7Q/:51 
P'QllR "'"'11§4''1 67/fJlQ 6A/Ot9 ee1u5 7~/Pl9 
t;AMSI< "'~~ 1152~6 fli/47 3,137 32/A8 33/0!3 33/15 3~/?7 33/:.59 
t;ENOA ""~"'2~5 ~1~0 5Pl/Ol8 eot13e ~H /"18 5t/36 5?/Pl8 5311.2 5!'5/ 11 

5"'112 57/34 5t)/t7 6'-111 64/19 61/')5 68/14 8'/24 
GEMF<F t'~~3~6 '''~g 7')/14 7? /1 e 7?/19 1?1'-.4 7').J')'j 7?134 1'-137 

1')/43 7~1~'0 731'9 7~/~0 7~/~2 73136 731~7 73/40 
741'1 741~~ 74/~1 74/~3 ,,,,0 7~/?1 7~1~5 7~/38 
7~/~9 

"' r;o "'?'lit ~5 t)Q/'"" 6Q/49 ....,, 
(;RAN fllC~~2~1 6()/41 6Q/d6 /" 

1-fDN f.llQ11114~6 6'/t2 7~1~5 
1-flJ~C ~in"i4~4 641"'1 71"/~3 ;I.. 
1-4E An °'~"'1~6 4/~5 6,/0!3 e?1'1 BJ/~3 6~/16 631'2 64/13 64/?9 

6~/13 B~l'4 6~/~1' i'~/~3 71'§/~5 
1-ft:AD~ "V' «i2'et 81/')9 87/42 
IC~A~ ~v:~21R 8111/':'.3 87/~Q 
1'. c 1-11( "-"?"'2~~ '41"6 ~/~3 

JCQLF t'lt(-1~2d1 ,,.,,, 
~/~Q 

tons "'?'-"2~ 1 ,,,,.,, 
~/~4 

't GF"' f."101"2"'5 
"'' "3 

~/~0 
tMFS~ ~f}. ~2 ~0 ,.11R ~I~~ 
T!\IT T ~it.~f'll\1 ~1"'5 '5/49 7 /f/19 
TPnt.r "'[..11~2 t 7 8~1~1 87/4~ • T.~AN 1'!rt"'2~4 "'I "2 60/41 
JR~An %'"'2~b ,,.,,4 ~/Iii 1 
tRr:T c;,~·~111 ':'./~4 s~n. 7 

*; ts~ J "'·~~2 ·U ':'./~7 ~/~9 ~/14 
TS13 ~11"11245 ~1"'8 a;/~8 ~/! 5 
ISFT f'.11~0!2~7 fl./~g 2C'l/ 19 2"'1'8 2~/15 2~1'6 2~1~7 271"'6 27/?0 

27/~1 2--/0lfj 2~/17 2A/'.H . 2R/ . .t4 2Q/t'16 29/19 2~/31 
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