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.TITLE MHDD.TX 

:MOVING HEAD DISK CUNTPOL DIAGNOS1IC 

****** AUTO•RUN AUTO LOAD MODIFIED 3/7172 
ENU OF CYLINUER T~ST INCLUDEU Oh/28173 
100 MS TIMtS FOR L0UP8 0~/07/73 

1. A~STRACT 
THIS PROGRAM IS A HAROWARE DIAGNOSTIC FUR THE 
404& MOVING HEAD DISK CONT~OLLEH AND ADAPTER 
LOGIC. IT IS ASSUMED THAT THE DISK TER~INAL 

IS FUNCTIONING PROPERLY. 

2. REQUIREMENTS 
1. NOVA (EXCEPT MICKO) OR ECLIPSE FAMILY CENTRAL PROCESSOR 
2. MINI~UM OF 4K READ/WRITE MEMORY 
3. 404b MOVING HEAD DISK CONTROL 
4 0 4047,4048,4049 OR 4057 

DISK ADAPTER 
5. l TO 4 DISK TERMINALS 
&. TELETYPE A~D CONTROL 

3. OPERATING PROCEDURE 
l. LOAD USING THE AINARY LOADER OR DIAGNOSTIC 

OPERATING SYSTEM. 
2. STARTING ADDRESSES: 

b- RA~uOM SEEK EXCERCISER 
200• START DIAGNOSTIC 

3. THE PROGRAM PRINTS "PASS" FOLLOWING EACH 
COMPLETE PASS THROUGH THE TESTS. RANDOM 
SEEK EXERCISER PERFORMS 5000 SEEKS 
PER "PASS" MESSAGE. 

4. SWITCH SETTINGS 

4. ERRORl> 

sw1= FROM ERROR, GO TO NEXT TEST. 
sw2: INHIBIT TTY OUTPUT. 
SW3= P~INT FAILURE RiTE. 
SW5= OUTPUT TO LPr 
SW6•7: UNIT # FOR RECAL DURING SCOPE LOOP 
swa: RECALIBRATE DURING SCOPE LOOP 
SW9= I ~EC DELAY IN SCOPE LOOP 

WHEN AN ERROR IS DETECTED THE PROGRAM HALTS. 
(AC3) POINTS TO THE LOCATION FOLLOWING THE 
ERROR HALT CALL "EHALT". CONSULT THE COMMENTS 
AREA OF THE DIAGNOSTIC PHOGRAM LISTING FOR 
CLUES ANO POSSIBLE CAUSES OF THE FAILURE. 
PUSHING CONTINUE WILL CAUSE THE PROGRAM TO 
PRINT THE (AC3l AND ENTER A SCOPE LOOP. 
SET SW3 TO CAUSE THE ERROH RATE (0•100X) TO BE 
PRINTED. SET SW1 TO EXIT FROM THE SCOPE LOOP 
ANO PROCEED TO THE NEXT TEST. 
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SOME SCOPE LOOPS WILL REQUIRE A RECALlSMATE 
TO INITIALIZE THE OISk DRIVE FOLLOWIN~ A FAILU~E. 
SET SWITCH 8 TU INTMOOUCE THE RECALI8RATE. THE 
UNIT TO BE RECALI~RATED MUST SE SFT INTO SWITCHES 
b ANO 7. 

TESTS THAT PERFOMM A RECALIBRATE HAVE A 2 SEC. 
DELAY BUILT INTO THE SCOPE LOOP AS PROTECTION 
FOR THE DISK DRIVE ELECTRONICS. SET SWITCH q 
TO INTRODUCE AN ADDITIONAL 1 SECOND DELAY OURING 
THE SCOPE LOOP. 

IN GENERAL EACH SUCCESSIVE TESl ASSUMES ALL 
PR~VIOUS TESTS WORK. BYPASSING ERRORS 
CAN RESULT IN CONFUSING SITUATIONS 
IN THE SETUP OF MORE COMPLEX TESTS. 

5. DISK PACKS 
ONLY USE DISK PACKS FORMATTED SY THE UGC DISK 
PACK FORMATTER PROGHAM. THE DIAGNOSTIC PROGRAM 
WILL WRITE OVER MOST OF THE DIS~ SURFACE. 
THE FORMAT MOOE IS NOT CHECKED. 

10004 MHOO. 
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JMOVING HfAO UISK CONTROL DIAGNOSTIC 

'****** •uTU•RUN AUTO Lo•u MOUl,IED 317172 
lfNO OF CYLINDER TEST INCLU0£0 111121/73 
11~~ MS TIMfS FOR LOOPS 1•11117173 
r RfYlSlON lll7 

lo A8STiUCT 

• 

THIS PROGRApot IS 4 HARO•ARE DIAGNOSTIC FUR THE 
4046 MOVING HtAO UlSK CONTROLLER ANO ADAPTER 
LOGIC, IT IS ASS'\JMtD THAT THE DISK T~RMINAL 
IS FUNCTlONlN~ PROPERLY, 

2 1 l!fQUlRE11fNTS 
l. NOVA l'AMIL.Y CE.NU.AL PROCESSOR 
I, MINIMUM OF 4K H!AOl•RITI MEMORY 
3, 4145 HOYING HEAD DISK CONTROL. 
4, 4047 1 4141,4149 OH 4157 

uUK AOAPTU 
5, l TO 4 DISK TERMINALS 
e, TELETYPE AND CONTROL 

3, OPtRATlN' PROCEDURE 
l, LOAO UllNG THE 9lNARY LOADER 
2, STARTING ADDR!ISES 

SA2• TO lOENTl'Y OllK TYPE 
PROGRAM THEN PROCEEDS TD Ille 

SA.t• SET ~ISK CONTROL AODREll TO II 
SAi• SET DISK CONTROL ADDREIS TD 7i 
SAi• ~AN0011 SEEK EWfRCllERe 
SA501• START ~lAGNDSTlC 

3, THE PROGRAM PRINTS •PASS• fOLLOWINw EACH 
COMPLETE PASS THROUGH THE TESTS. RANDOM 
SEEK EXERClSER PERFORMS 1110 SEEKS 
PEN "PASS• MESSAGE, 

4, SwITCH SETTINGS 
Swl• PROM ERROR, GO TO NEWT TiST, 
SMl• lNHl5IT TELETYPE PRINTlNij, 
Sw2• PRINT f AILURE RATE. 
11113• ~ECALIDRATE DURING SCOPE LOOP 
SwA• l SEC ~ELAY IN ICOPE LOOP 
Sw5•6• UNIT # fOR R!CAL DuRJNij SCOPE LOOP 

4. L:.~HOIU: · 
lllMEN AN ERROR IS OfTECUO ,THE PROGRAM HAL Tie 
(AC~l POINTS TO•TME LDCATIO~ fOLLOWlNij THE 
ERROR HAL 'T CALL~" f."4AL Tit,. :CONS.ULT THE COM:PIENU 
AREA OF T~E OlAGNUSTIC P~O~RAPI LISTING ~OR 
CLUtS ANO: POSSIBLE CAUIEI '' THl.fAILuRt. 
PUSMING CONTINUE WILL CAUSE JHE PROGRAM TO 
PkINT Tt-1E" CACJ) .ANO ENTt.R A ICOPE LOOP, 
SL:.T sw2 TO CAUSE THL:. ERROR RATE (l•lli•) TO IE 
PHlNTL:.O, StT SWI TO.f.XlT FROM THE ICOPE LOOP 
ANO PROCEf.D TO THE NEXT TESTe 
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SUMt SCOPE LOuPS ftILL REQUIRE A RECALldRATE 
Tu lNlTlALIZ~ THE DlSK ~RIVE FOLLOwlNw • ''lLURE. 
StT S•ITCM 3 TO INTRODUCE THE RtCAL18RlTE. THE 
UNIT TO 8E R~CALI8RATEO MUST ~E SET INTU SwITCMES 
5 Aflll) 5. 

TtSTS THAT P~RFORM A RECALIBRATE HAVE A 2 SEC. 
DtLAY dUILT INTO THE SCOPE LOOP AS PR~TtCTlUN 
FUR THE OIS~ JRlVt tLtCTRONICS. S~T S•IT'M 4 
Tu lNT~ODUCf AN AOOlTIONAL 1 SECOND OtLAV DURING 
T11E SCOPE LOUP. 

lN ~ENERAL tACM suCCESSJV! TEST ASSUMtS ALL 
PMEVIUUS TESTS wOWK. BYPASSlNG ERRuR~ 
CAN RESULT lN C~NFUS!Nm SITUATIONS 
IN TME SETUP OF MORE COMPLEX TESTS. 

!1 1 Ul:SK PAt!U 
ONLY ust uIS~ PAC~S FORMATTtO BY TMt wGC uISK 
PACK FORMATT~~ PRUGKAM 1 THE O!AGNOST1C PNO~RAM 
•lLL ~RlTE ~vtR MuST O' THE DlSK SURFACt. 
T11E FORMAT MOOE IS NOT CWECKEO. 
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46 ltl00230 ITlhT•JSR •1,lwT 
47 i1Jill0236 GAUSt<•JSR fl 0 ALlSJ< 
4tl '10b2415 SHt<aJSH 11.s 
4!il V:~tl2~1 PdT•JSw 'I, IN I 
5i6 "'"'025~ Gt.NUAT•..iSr< f ll>E"' 
51 M'.o2bti Ht.Au•JSr< f!wEAO 
!)jj! .i.ioi!!:l7 w1<l fE•J:)ioi 41 ! <IHT 

~J <li:\Oi!l.>0 CHl:.CK•JSI< , l c:"" 
54 ~·lllb201 UUSt:.K•JSR ~luvS 

5:) "'Cllb2!)3 oow ... .,,s"( li<l,UO 
5b 

• • • • • 



• • • • • 
"' 1Hl011 I MAl l\j . ~11.l ! IC • e, Al"-
01 ll)illlll!ll.'lrl' .1.oc !:>Clll!l 01 
0i! 0.! io~:JJ4 .rnoii!4 I A 1: Sc. Tt;P ICl'<t.Ci\ SE1.D tluS L,lllot. 

03 11.l'loOl'lill lllfll"14IO 1 START I JMP .•1 ll)J ll)r.'!);,e, il!>J7~V' Si\ PIJZ "' 
1si<1 P H t. lNE HIGH 

04 lll0001 lll24046 t.OA 11EliGS 04 lllllJ:JJb dlllb242 t.l'IAI. T liJSl\P HAS St.LO i.RuUNut.D • 

05 (i1f/1000! 12511'kl4 MUV 1,1 1SZR 0:> ll)f/1037 ll)V'0243 L.;01-' 
Plb I000f/IJ ll:l0IOAl<l!I JMP A, db 
07 iofll:J~4 it21tl10V. LUA ld 10TYPf 'lo7 ""04.o lc'.ifllb241 A;.!: St.TUP I Ct-le.CK Stt.B Bl.IS t,.lNf 

ilJ8 0fll01'15 10H'!io5 MOV 1'! 10 1SNR llF PAIUMtTERS "40T YET 5Pt.CIF1EO 0tl I00541 11)0ol51!Hll S"P~Z '.l I SK lP IF t. I r-iE HIGl'i 

011 lllfll511'b liH1b251 IlllIT IUD 1 T NO" I 011 !011154~ .?lll6242 t.l'<Al.T IUS"P HAS St.LB li~QUl\iOeD 

liO 11.lllllHll Vl0!t4!t3 JMP A" liO iaill:> 4,) >'01>243 1.UOf> 
11 llJ05litl 12oti2~ A• t SutHR 1,1 11 
12 IO<'l511 ld44150 STA l10TYPE li! dl'!l44 11)1!0241 A3l St.TuP I CHt.Ci<; OISK PACK ~US'!' 

13 13 ll)fll!l45 11!!>35ol3 Si\P~Z DSKP ISt<lP I~ ~USY 0 

14 "1fll51<! I02kl1:i1 Alli I t.l)A lll 1NUSl'.S ru~lT 0 SPECH ItD 14 1£l0l:>Ab llJ0b242 fl'IAL T I 11 Uf' bUSY 1' ST1.1CI'. ON 

I=> .00513 11'l12V.2 MQV..c I0 11t1,SZC l!:> \(J'1l547 dfllb:?43 1.UUI-' 
16 10lt1!:>14 ll:llll00!31 Rt.Cl.0 IYES 1 RECAl.l8iUTE 1 T 10 
17 011151 ~ lllll2t577 IORST 11 fllll!l:>!llll "00241 A4l Sr.TUP l( .. "4ECK IJUi< PACi< DONE 

ltl 111 IOlll!l51 116J733 Sf\l'UZ USKP ISt<lP IF DONE 0 

111 ld0f>lti I02il151 LOA 111 1 NUSl\S IU"llT 1 SPECH ItD 1 1111 l.'l0!:>5i! lllll!bl142 EHAI.. T I "DP Ll0NE 11 STUCI'. ON 

211l 100~17 !0241>100 l.l)A 1, 1(1:114 211l 10~:>~3 llllrib:.143 LOOP 

21 ll:llll5211l 12J4111J4 A"iU 1 1 0, SZR 21 
2li! t00521 01!lb232 Rt.Ct.1 rYES RECAL.ItHUH IT 2:C llll'!!l54 llJl/!6241 Alli SfTUP ICMt.CK I /Ill DATA Lllllf.S 

23 Uf>24! 1111121177 Hl~ST 2J llll/!05:) I0011l41c'.il'· OlA 0 1 1.'l IOU TO Dt.VICf 0 

24 24 I005!5b 11-'1 l fllt04 MOV 0, 0, sz~ 
21:> "10!>23 ~2tO 1!11 1.UA 0 1 NUSllS IUNIT 2 SPECIFIED 20 t0V'15!l7 liil!b242 EHALT lbROUlllDt.O DATA LINC.CS) 

20 11)111~24 llJ2001 LUA 1, Ktl 1 J 20 IOW'l:l!i<'l IOll!b243 LOOI" 

21 "1052:) 12J•~14 Af\IU 1, 0, SZ!o! 27 
28 !00526 11)0b233 Ht.CL2 IYES, Rt.CALIBFIATE IT 211 111"1501 11.00241 Abl St.TUP ICHt.CK CA Rf.GISTER !S'OH 

2~ VIV'l527 0b2b77 I UR ST 2111 lllVl5biC 1!101433 Olo 0,0SKP 1 lfROS AFTER "RESET" 

311:l 3tO tO~:>Ci3 l '11¥'11.4 MuV 0 10 1SZR IPOSS181.E FAii.URE OF "Rt.SE T 11 

31 01'.531<1 0<!10 lf>l LOA 0 1 N05KS I U"I l T 3 SPECIFifD 31 I00f>b4 otll!lb:?lll2 EHAl.T IOR THE RtGISTER. 

30! lll0~31 I02Al'lb2 LUA 1, 1<1:112 34! 11'11lf>05 10lt1b24'3 1.uUI' 

33 11)0032 l 234t.:.lll ANI) 110 1SZH 33 
34 00f>JJ 0062.)4 Rt.CL.3 IYES 1 RfCAl.IBIUTE IT 34 11:1111:>1>0 ial/!b241 All St.TuP I i.;11t.Cf\ OlSI< ALIDRESS IU.G, 

3!:> lll"1!lfi7 v,Ci243J OlC 0 1DSKP II' Ok ZEROS FOi.i.OWING 10kST 
30 I00!l7ia 1 '11lllv4 l'IUV (.l,kl,SlR ll'AlLING REGISTf.R IC OR 
37 to0!)71 ;:01>242 €HA1.T rP05SI81.E FAILURE OF "Rt.Sl:.T" 
311 ldili!l72 vl0b243 t.UllP Jl.lR 11 kESET S", 
3!.I 
41!0 IDllJtl73 11il!lb2411 All: StTuP ITRY TO LOAD CA wITM 
41 lllli'l:>/4 1 "1"1111'11i' Aue "'•vi IAL1. (JNfS 
4ii !011:>7!:> <Cb<!V.ol3 OUd Vl 10Sl'.P 11.0AD CA MEGISTt.R 
43 id0070 \10~433 Olo 11 \JSKP I Hf AD IT l:IACK 
44 lll'lif>77 12C4J4 SU~llf 1, 0 I SZR IC"4t.Ci< 11 0P DAT0d 11 1 
4!:> llili'bli'll) ~fllb242 ErUL T 1 11 0PDATI8" 1 CA HEliIST~R I 

41> k)il!b\11 V0b24J 1.UUP 1 llNIJ Li•TA PATt-1 TMRU MU)(I s I 



A il<i11 0 MAlN " itl.oloe •;~Al N 

01 ill I T>1t. F LlL.Lu"' l ''LJ Tt.::, T iolc.1"1,.ACES TESTS A14 lO A2Q 
02 1!)"'01'12 '1fl1bt'41 AYI Sc. T ufl I St.c. l F DOB 1..vAuS '12 ll t::, T Ui" ::d1,GL.E t,; 1 T LOAuS I111Tu (.A (DOo ~,os"PJ 
0J IOPt>l>J l0il~<li' •uc 0,1'1 Jl)l:;K ADOHfSS Rt.GlSTE~ 0J I AT t.ru11. T: ACio "lL.L.•GUUl) AC1 "lL.1..•8ALI 
04 <i0bl'l4 ia6.:~J3 Uul:! 0, O::,l<P l"-OAO CA kEG. 04 iav.o 4/ 1Vl25:0~ Sul:!.LI.. ill, Ii! I :;TA.-T ti 1 T 15 
0:i ia0ol'l:i 11160433 Ll lC 1,DSl<P JREAD Dl Sii. ADDI< REG. 0:> lll<lb!ill:l 114ii 144 STA '~, Tt.f'li" 
0o ll:lirJO"'O 12 :ll'lia 4 "IUV 1.i, szi;i llT 51'10Ul..li ::iTILL. l:!t '"-L "' s 0b '°"b:ll .-lllli>241 A 14 .211: Sc.Tu? 
07 1Cl0biti7 ~00242 f.rotAL. T 'IJ/ <)V'051i! I02itl 14A L.DA 0, Tt:f'IP 
011 IOilO 11() l!litlb243 l..i.JUP 0d <llOO:lJ 0021?JJ Dud 13, OSl<P 
011 '111 <)v\054 itib:l.433 l) l d 1, uSl<P IGU S ! P.Gi.E BIT BACK 
1ill lll0bl 1 1',0tl24 l A 11/J I sc.ruP I SEt. lF DuC LDALIS THE 1ia l!l•~o5:> 12<!414 Su•HI 1,,.,, S Zi-1 I .:>l<f' • P.OT c.RHOH 
11 \dt.'ltl 12 Hl2V>Vllr' AiJC. ..,,111 I (;A HtGlSTEI< 11 l<·.'b5b .-;'16242 t::MAL. T 
1:.l 11H!blJ i/JOJlll.>3 01.ic Ill, LlSKI" IL.DAO DISK ADLIR Rt.G lil 4v·o:i7 vi.l!Oe43 L.UUI" I .L Tt.R ATC. 5 lNGL.t bll 
1.) ll:l0014 db:l4J3 u l d 1 1 DSKP li<EAD CA ~ECiISTE.li 1J "\HlC-1() <ii:?ll 144 L.1.1A _., TtMI" 
14 l()~bl::i 12!>01;A f'IUV 1,1,SZR ICA Rt.GlSTER SMOUl.0 14 ol'~tlt>l 1~l112 4 MuV .C:L. ill, 0, Sll< I SK'°'•OONE 16 o ITS 
1!> ia0b1b 1()"0'142 t::MALT I !(EMA 1 N AL.I.. HllO 1!> {J,!06~ l()l'.llti7b6 JMP A14.211•1 rue OfllE MO Rt 
lb 00b17 W'V'I0243 LOUP 10 
17 17 ITHC. r OL.l..uiO J. Nli TEST Ht.~L.Al:ES TESTS A30 TO A4:1 
111 1()002ill 011Jb241 A 11 I sc. ruP ISEt H TME DlS~ AOIJRC.SS 10 ITC.ST Or S 1 r•GL.E 0 BIT L.OAUS INTO THI;; CA coos Ill, DS"P) 
111 llli'lb21 100:?0"10 AUC 0,.i ll'(HISTER EXISTS 111 llJl.';66J 111lil 1:.li'I AuC.l.L. 0,0 ISHRT •177776 
211:l llJ0b22 l()b3~J3 OLIC 0 1 0SKP Ii.CAD lT WITM AL.I. l '5 2iC ia00b4 11:)411l 144 STA 0, Tt.f'IP 
21 ld0b2J i<Jbb•J3 DlC 1 1 llSl<P liiEAO IT t!ACI< 21 l()V'lbb:> lll0b241 A3ill • 4!>: SC.TUP 
22 ll:l0tl24 120:?41 A SUt!ir 1, Ill, SZi< I Cl'tt.CI< REGISTER • lljQ 2:.l lllldbbo I/Jilk' 144 I.LIA "11 Tt.MP 
23 ia0c2:i ill00242 1:::1"141. T J .JA TA PATl'IS Tt-IROLIGM 2J cVt>b7 llfi4!1'J3 llut! <!, OSl<P luUT s I"'GL.E 1110 BIT 
24 ialtlo26 ill0b243 L.UIJf' ITMt MUX'S 24 ltl'J07 "1 t.b!>4J3 l) l 'i 1, DSKP 
2:> 2:i 0t11071 1e~A1A Svl:!ll 1, ill 1 SZ"1 IOUT•l"'1 Sl<P 
20 illl'lb27 il'fllo2A I 4121 StTUP ISH IF lORST Ill 11.L. 20 1()~67:2 l.';00242 EHAL.T 
27 ll:l00H 1 ro.c111"i'I •uc 0'"' ICLt.AR fMt CA RtGUTfl'( 27 ialllb73 llllll0243 L.OIJf' l!Tt.l<ATt S!NGL.E NO ti IT 
21! lll!Ob31 1Qb2033 uuc1 <l 1 OSt<P I 1.0AD IT w?Tt-1 AL.L. 115 2t! I0"'074 .12'1144 i..u• 0 1 Tt.MP 
2li 00t>J2 ~62677 Io~:,T I CL.t:.Ai< IT TO ZEkOS tRt.St.T) 2li ~eo7:> l rll 142 Ml,)Vl,1L 0,0,szc ICRY•IC IS 001\it. 11! 
30 111'1I03J 1'6!>433 () l d 1 1 OSK? I o(f 40 IT BACK 31d .1VI07b !l'i<lll'7tlb JMI" A3<l 0•:>•1 '1)0 NEXT dIT 
31 li!lli!tl34 12:>1'11{. l'ul/ l .11 SZ>i 
J.il IQ00J:> 11106242 C.HAL.T 
33 l()..,b36 10illb2A3 L.iJOF 
34 
3:i iOVJ037 !<litlb241 •13: StTUP I Sf r:. Ir I OR ST • 11..L 
3b IOr.!04c 11>l;t¥'1itl<l Ai.lC "·" I CL.l:.Ai< DISK AOORESS 
37 lllr/lb4l !UbJ'133 l)QC Ill, OSK!' l1"Cf11ISTt.R, L.OAD AL.I. 1 's 
JC! i)0tl44! "6i:?bl1 Il.i-!;)T I l;L.c.AR TO ZEROS 
311 I00b4J .-;oOAJ3 UlC 1,os10• Jo(fAD BACK 
4111 .H-1044 125<ll'JA MUV 1,i, szi;i J(S1,:,2,S4,S8,AHE C1.EA~to 

41 111&10•:> 1'001142 t.l"IAL.T IV I A "Rt.St. T II Tt-11<U "R~~ET S") 
42 li!lillbAb llll:lo243 L.1.10~ 

4J 

• • • • • 



• 
.. l<lld13 eMAlN 
01 
02 
~J 

04 I00b77 11! 2 :52i! 
0!) lcle7011 !041614'11 
0b ldk17M 10rlb241 
07 itll'l701! 0211) 144 
08 01'171'\J lc)bJlc'\JJ 
0!11 11)071'14 ~bb4J3 

1ld id01VI:> 122414 
11 0071'1b I00b242 
10! !0!0707 !000243 
1J 160710 ill2itl 144 
14 00711 1lcl 1124 
1!) IOlll 712 "'lill07bf 
10 
17 
111 
1111 ltllil713 102121.l' 
2itl 11)0714 1Cl41tl 144 
21 IOl"715 iel0b241 
22 ld~71 () lrl21cl 144 
23 I01'1717 ldbJl'IJJ 
24 ld0720 10bf>433 
2:> !00721 122414 
2b ldl'\722 il0b242 
27 ltlk172J 00b243 
2d !01024 itl21C) 144 
2~ I0072:i 1il1142 
3!0 10rll72b I001t.l7b6 
31 
32 
3J 
34 
3:; 
3b 
~7 

3d 
3jjj 
4lcl 
41 
42 
4J 
44 
4:> 
4b 
47 
4o 
hi 

• 
JT~t ~0 .. LOwlNu TEST RtPLACES TESTS A4b Tn Abt 
JTl:.ST Or SlNG~E SlT LuADS INTO OSI( •DRS CuOC IO,USKP) 
JAT EMA~TI ACIO wl~L•GUUO ACl wI~L•BAO 

SUdlL 0 1 111 JSTAkT dIT 15 
STA 0 1 HMP 

A4be611 St.TvP 
LUA Id, Tt.MP 
DOC 1'! 1 i)SKP 
DIC 1 10Sl<P J~~T SIN~LE BIT BACI( 
SUdR 1110 1 SZ~ JSl<P•NOT ERRO~ 

E•UL T 
~OOP JlTt.RATI:. SING~E ~IT 
LUA 0 1Tl:.MP 
MOVZ~ 0,0,sz~ JSl<P•uONE 16 oITS 
JMP •46.b1•1 1uo ONE MORE 

ITMI:. rO~~OwlN~ TtST RtPLACES TESTS A62 TO •77 
ITtST Or SING~E 0 lllT ~DAUS INTO T~t OSI< AOkS CuOC il10Sl<PJ 

AUCZL 0 10 JSTART •177776 
STA 0 1 Tl:.MP 

Ab<!,771 StTUP 
LUA 0 1 Tl:.MP 
DOC ~,OSKP JUUT SINGLE NO dIT 
OIC 11DSKP 
SUd• 1,0,sz~ IUUT•1N1 SK~ 

l:.HA'-T 
~OOP llTtRATE SINGLE NO dIT 
LUA 121, Tt.MP 
M(.)VUL 111,0,szc r CRY•lll IS DONE 16 
J,.,p Ao2,77•1 IUO NtXT dIT 

1 II I T1t BIT r.O~IT BIT NAMt. 
J1:i 0iOOJlllllJ1 177770 SC.1 
114 ;l!lbflll002 17777'j S~2 
JlJ illlll01004 17777J Sl.4 
112 01d01d 10 177767 SC8 
, 11 l'll'llll020 1777'J7 S1 
11"' 0k1JJllJ410 177737 S2 
l!il 121I0010IO 177077 54 

'" 012111llt0111 177'!J77 Sii 
I 7 tllltl041iliel 177377 1'41.11 
Jb 01.Hllllllld 176777 1'4(12 
l:i 01tl2I0010 17:5777 M04 
I 4 121!041tl00 173777 1'41.18 
IJ 12110!001tl 107777 I'll) lb 
J2 02000111 157777 FlJRMAT 
11 040il01tl 137777 01 

'"' 110illt?0IO 077777 Oil 

• 
.. 
01 
02 
0J 
1214 
0:> 
0b 
01 
t>!tl 
011 
11tl 
11 
1" 
13 
14 
1:> 
10 
17 
Id 
1!il 
2!0 
21 
201 
2J 
24 
2:> 
20 
27 
20 
2!.I 
311) 
31 

• • 
~"'1" •MA l ~ 

"'"" 7 21 1e<!41110 "711: Sud ~.~ I l.1'4tC"' CA ~E.GlSTEk1 A~L 

"'"'' 31Cl 
11Hlb237 JSR Ill St. T l~OSSll:l~E PATTERNS 

l!ll'\731 "1b2~33 Oud 21 1 DSl<P l~OAO CA 
ll'llc'7 32 110:>433 Old 11 l)SKI-' Jt'(EAD IT llACI< 
.10733 12c41A Sut:I~ 1."', sz~ IACIO•C.000 
ldlll734 w:'0b24'2 t11Ai~ T IAC1•tHl.l 
l:)e/J!) 10illb243 LOO~ IUD IT UN~Y or.Ct FOF< tACM PAT 
l!l~/jb 1fc114HI INC Ill,~ 1 Sl.;( rNtXT PHTflo1r. 
ll)C/'737 !00117 71 Jl'lP .-7 
IOlll/41!1 vr.lb2J7 A7!il: JS~ lllStT r (.l'll:.CK 1)1 SK AlJOWESS RtGlSffk 
lll'l·7 41 .-bJlll33 uuc ill, OSKP JAL~ PDSSIBL.E P&TTtr<N:, 
ill0742 1('00.433 o.ic 11 USl(P r ~DAD/REAU t:1AC.K 
IOll.)/4J 122414 5..Jd• 1. Ill, szw JACio•C.000 
ilJ>l 7 A 4 l',ill6i?42 EMA .. T rACl•tiAO 
~<17 Ab 1dlb243 LUO!-' 
lll~74b 1"' 14.1.4 l N(. 0,0,SZR I i-<E X T PAT TEW,.. 
IO'!Jl ll 7 ialill07 71 JMP .-7 

l!lV'!JiO l!li'lb241 Adil I Sth1P 1SPtClAL HST FOR 11291 
ill'117'!J1 1~24itV Sud I~ 1 ill rlC PACKS. SET Rllil-ITMOST 
1:11'17 '!J" 11131';1J4 LvA 2, d1T1 r 1:1 IT 1 r. EACH PACK Ill l TH 
i1Jr.17'J3 e 1" ..133 Dul:! 2, IJSl<P IJ SUCCESSIVE Lu•os, THEN 
llJ0/0IJ 11)121"33 IJ\,id 2,0Sl<P r~OAD Zt.RO, ~AfoiGilllAL 

"'"''!Jo 11'7"111.)3 OOd 2 1 OSK!" IPACl<S "'ILL MOLD THE "1". 
lll'117~o (0!5;.!rl'J3 1)1,id ~,DSKP 

'l;°l<7'!J7 10btl433 01~ 1, 051(P I TES Tl NG CA Rt.GlSTtk 
"'~ 7 b~ 12:Hl~4 MOV 1,1,SZR JAC0•C.OOO 
0'1/!i 1 io0b242 E11A1.. T JAC1•iUO 
ltlrll7bi! Mlb243 LOOP 



.. 01U 15 , l'IA lill " VI" 10 , l'i Al'-
Vll 01 
02 !ll07ti3 lol.H>241 Adll St:. TuP I :;Pt:.C l AL. TEST F uR l!Oi:Sll iH! >!1<:3/ 11)1:11>241 Atl:l: SI:. TuP I SPl:.C l A1,. TEST FuR 8291 
0J 

""' 641 
10cA~0 Sud '°'10 llC PACl\S, St:. T P051T10t. <: 0J (J 11640 1024~(l Sui; .., '0 llC PACl\S, St:. T POSlTlON " 04 1111117 f\5 11'-'i<l1J5 1,.1) A 2,d1T2 J(PlN Sl) 1"" EACl'I PACo< .. lTl'I 04 IC 1 iC4 l ~"~'" 1 ol~ L.u A ?., dlTOi I (Pl fl/ If) QF EAC"' PACI( ililTl'I 

00 11!0761> i072111J3 Outl 2,0SKP IJ ~ULCt:.SSIVE LUADS, T Mt.ill ~::> l<l1~4;.! (Jl 3ViJJ OuC 2,o:;o<P IJ SULCt.SSIVE LOADS, TMt:.Pli 
01> 'iJ07b7 ~721o'l33 Outl 2 10SKP II.CAD ZEROS I MARGllliAlo 00 ah4J .,1 J~J;) ouc ;i,us10• IL.DAO Zt.ROS, MAR(ilfllAL. 
07 ldl:ll7iJ l<l72111J3 01,id 2,0:;KP IPAC:l<S ilill.L MOLD A "1" M lllH44 V 7 J~.),I r}uC 2,0Sl<P IPACl<S .- IL.L Rt:. TAiill A "1", 
0d lll0771 i002V'33 iJvd 0 10SKP ldd ""1IC4 !> <?tlJlllJ~ ooc 111 1 lJSK P 
!051 -/Jfl'.714' ilti!>433 Old 1 1 OSK"' I TEST l'-G C: A ReGISTtk 0111 ., l l!l4b l!lbll4J3 i.l l c 11 DSllP 1 Tt:ST lNl> u ISll ALlD!oi to1E.11, 
1111 (J-073 122414 Sud11 1 'I';. s z I< IAC0•GOOD 111l i:.1 !047 1241414 Sutlll 1I0 Is Zto1 I AC41•GOOO 
11 'iJfl,/14 ltl01l240? tl'IAL. T I AC 1 •tiAii ll iO 1 \J~v'l fl i-11>2 42 1:.l'IAL.T IACl•cAD 
12 <?0770 ill~t>243 L.uOf- le i,;1",!51 ~IH1243 LOOf' 
lJ 1.3 
14 ()l.1/ 1b 001>241 At12 I SI:. TuP ISPt:.C:lAL. TEST FOR 8291 14 ill l tl!i2 i.1\!024, A ob l St:. Tu"' ISPt:.ClAL HST F Ull b291 
l:l 'IJ'{'.777 1.dc•i0~ suo "•"" llC PACllS, St:. T POS1Tl011o 4 l:l Ill 1i.c~3 1 V!i.!4w V' Sui; ;., 'vJ 'l c P&Cl\S, St. l PuSlTlOllo 4 

to iJ1iJ!lllll il)Jlc) 136 I.I.IA 2 1tllH I (PIN 2) lN fACl'I PACI< "'l TH lb It 10!i4 
"""' 1 Jti 

LUA 2 1BIT4 I (Pl ill 2) uF E.ACH PACo< w l Tl'I 

17 la lir01 lll12~33 Ouc! 2 1 0SKP '" :;uCCE.SSivE Lu•os, TMt.N 11 i011C\!>J ~1.).IJ3 Di.iC 2 1 U~i<P 13 :,ucct.SSIVE L.OAUS1 Tl'!tlli 
lb (J l it02 IC\7211133 UUd 2 10SKP IL.CAO UROS, f'IAl!lilr.AL. lb (J 111:~0 11>7J .. 33 U'3C 2,osi<P I L.OAO ZEROS I MARGINAi. 
19 iJ1003 it72vJ3 OUtl 2 1 USllP I !JACKS .. 11.L. io<uLU A 11111. 1Y l"H!57 073;'33 lJuC 2 10SKP I t"AC:KS w ll.l. Rt:.TAIN A ''1". 
2ill 11!hH-l4 "'i;'""JJ J;,d ~I O:;i<i' 21{, ti IV.bill .~ll,SV.J3 uuc ill, OSKP 
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2IO Id 14 hl 1234!i'·!i ANO 11 0 1 SNR 1 A RECAL.IilRATE 21d Ill 14 7 ::i 12J414 ANO# 1, t0, SZR J 11 Sfft<ING 311 SMOUl.0 GtT 
21 ldl 411 fdirHl~15 Jl'IP B21 1 (SI( IP OVE.R IF NO UNIT 3l 21 ltl 147b 11H'b252 E1<l. T JHE:>ET vu "SEEK DONE ;p 
22 1111412 ldlllt>237 J l)R I I St:. T 22 1014 7 7 ltl0b243 LO Or 
23 IO 1413 11100234 Rl:.CL.3 ll<El.AL. I.IN 1 T J 23 
24 Ill 1414 i021dlll7C: L.UA Id 1 K1::14 IAC1•STATUS 24 IO 1 !i0IO i<:l5:C677 li2!>: IORST I I.I I SK DRIVE WlL.I. NOT TAKE 
25 Ill 1415 12J414 ANO# 1,.:l,SZR l''ATTE.N3 11 !'Aii.ED TO St.T 2::> io1!>1!l1 itJJkl !13 1.UA 2,c15 ISUC:C:t-.SSIVE REC:ALllfRATES 
20 01416 !01110403 JMP ,+J 2b 1111 :i1112 IOV1o?:.:7 WAIT I 111AIT 1,3 St:.C 
2l "'1417 tOi00252 El'll. l 21 
26 1!142ia 11Jilkl4i05 JMP ,+5 26 1111 ::><tJJ ~<!Ill 1!>1 l.UA '1 1 NUSl<S I ATTEMPT TO RtSE.T "SE ti< DONt-. il" 
2!il i01421 !03!0221'1 LUA 2 1C7411 I CHl:.CKN FOR SHORTED 2g "'1 ::>04 lltl1io!d MUii"< llj,VJ, SNC JlliITM 11 DAT0A 11 

3ra 01422 1J3411Hl ANU 1, 2 IATTENTION 1.IlllES, ON A 11A1.T .:HJ 16101115 fllflli04 l 1 JM"' ll2!i I SI( IP OVER IF NO UllllT Ill 
31 I01423 11 io!4i64 SUtl i;, I 2, SZF< ILK If' OTHER DONE fl.OPS S~T llllTl'I 31 llll !>11'0 tOldb2J7 JSR 11 lSt: T 
32 01424 vl062::>2 E11L T I "SC.El< DONE Jll JOI IO 1 Oitll ;:;i,>10231 Rt.CL.ll JSET 11 SEEt< OOl'<E "''' VIA 
3J Ill 1425 lll0t>243 1.00i" 3J tO 101ie ~2.:l>'!>4 1.UA {,,l(t:!I IWEC,:41.li:IRATE. 
34 34 IC 1!>11 'bl O'JJ l)QA .,, osi<P IATTEMPT MESET 
35 I0142b ilfi2677 l\21: I UP'iS T I u I ::it< Old VE 111 lLI. NOT TAl(f 3::> l(l l!l 12 vlb44JJ DU 1, OSt<I' IREAD STATUS 
30 llll 427 1?31tlo7 LOA 2,co 1:>Ul.Ci:.SSIVE R~CAL18RATES 3b 101013 12J414 A•Olllt l 1 IO, SZk 
37 "1I4311l 11illlb227 '"A IT IUO A DEL.A\' 37 d1014 l(li,>1020<: t:.1'11. l J "StEK CONE Ill" RESfT I' AIL.ED 
311 38 iO 1510 "'°0243 1.UOf' 
JI.I .:)1431 "'2111151 LUA Ill, lllUSl<S I SEI:. IF 11 SEl:.K OUlll~ "'" 3SI 
4d fll1432 1fll121)3 Mu VI< IO 1ii1 S'llC: I "Il.L RESE. T "SEC:t< Il\G IO" 4id l'l 15 lb IC201!>1 ~20l l.iJA ", Nt)S~S I ATTEMPT TO Rt:St.T "SEt.I( DONE 1" 
41 lll14JJ tO~ld4I07 JMP 1::10!2 1 cs~ IP IF NO UNlT Id) 41 "11517 1'l12iclll MU Ilk '(),() 1 "ITM 11 0ATOA 11 

42 d 1434 ltlklb2J7 JS~ I 1 St:: T 42 vi1!>211l lli'l12iOJ '10\11( io, id, sl\jc 
4.> "'143::> IC002JI Ht.CL.Id ll<ECAL UNIT ~ 43 !01 :i21 itlllll0411 JMP f!27 1 (St< IP OVER IF l\jo UN If 1) 
44 IH43b I021:i"171 Li.lA °", Kb5 IACl•STATUS 44 .i1022 llll"b2J7 JSR 11 l SI:. T 
4:l I01437 123414 AND# 1. IO I SZk l"SH~I"4G 0" SMOU1.D GI:. T 4::> i0102J i0'1b2~2 Rt:CL1 ISET 11 StEK DONE 1" 
4b Ill 144vl l:)l'lb2!>2 El'll.l pcESET dY II Sf.ti< OUNt °"" 4b Ill 1524 ili21c(ll74 I.I.IA 11 1 Kb2 JldTM ' REC:ALlBF<ATI:. 
47 111441 k\'11b243 LOOI" 47 d1525 <JIS103J OOA 0 1DSt<P I ATTEMPT RESET 
411 46 Ill 1020 ~ti4433 DlA 1 1 DSt<I' IWEAD STATUS 
4111 111442 ~2111 !>1 822: Lu A Vl 1 NOSl<S 1Ht. IF 11 SEtK DONE 1" 411 l!l 1527 12J414 A "'Ul:I 1 nc, SZt< 
5!0 d1443 P'121)~ MOVM ltl,VJ I" I 1..l. i<t:.SE T 11 :IEt.K1111!1 l" !>Ill 010J0 llt'1b252 tl'll. T 1 11 St:E11 OONE 1" REStT ~AlLt.0 
51 d1444 1 '1'112!03 MUI/I< 0 1 1<! 1 SNC 51 ~1 :lJI 1Cilb243 l.CiOt> 
52 i<:i144!> ii!'1104"'7 JMt> ll23 1 (SK Ii" UVER II' NO UNIT 1) 
:)J 10l 44b ~0b237 JSR III St:. T 
54 !01447 i00b232 f.ltCl.1 I REC AL UNIT 
55 i01401/l 1"2007PI L.UA 0, l(tjl) 1•C!•STATUS 
:Sb !014!>1 123414 Ar.Ult l 1 iO, SZH I "St.Et< ING 1" SHOUL.0 Gl:.T 
57 !01452 0001!!>2 El'll. T l~ESET l:IY 11 SEtK DONE 1" 
511 Ill 145~ l!l0b243 1.0UJ' 



.. 01tl2J •MA lfll .. idl(l:/4 •~·A!'' 
1111 ra1 
02 I01:>3i! i'\21! 1!)1 H2': LUA 0 1NOSKS I ATTEMPT TO IU.St.T "SEl::K OONf. '" 0c "'1b11 .t12l 1:>1 ~Jl: LL-A <'I, N1.1Sf(S I ATTEMPT TO l<l:.St. T "SEt.K 00 ... t. 2" 
~J !01!:133 1124~bl l.lH 11Kt!1 J I 1<1 l Tl<i 11 04 TOA" ~J <'1101 :.:! <;i!4v't 1 Lu A 11 Kti1 J JwITH A (Cl Pi.ii.SE. 
04 Ill 1534 12J4~5 U•IJ 1, 0 1 Sl'<iR iil'I Ill lb 1 J 12J4..,!> Ar,l) 1 1 l!l, Sfl.R 
ill:> '° 1!:135 i00V14 l 1 

J "'"' 
d28 llSKIP OHR IF" 11jQ UNIT ,, ~::> II) 1b14 o?i1it<41 I Jl<'iJ liJ2 I lSK H' OHR IF NO UNIT ii!l 

llJO llJ153b icHlo2J7 JSR ll!St.T 00 ti lb 1 !) tdAb2J7 JS~ ll!SU 
ld7 IQ 1 :537 di<l02J3 RtCL.2 ISET "Sf.EK UOlllE 2" '117 10to10 ll'v'02J~ Rt:.CL.2 JHT "St.EK LiOl'<iE 2" n• ~ECAL. 

0tl Ill 1!:1416 v;2~.!ll73 LLiA iO 1 KisJ , II ITH A Rt:CALil!iUTt i'Jtl Ii 1b17 \!.2VJV17 3 LUA ~. l(tjJ 

!!II Iii 1541 itlbl~JJ ()QA 0 1 DSKI<' I ATTEMPT RESET "'!ii "lbi!lrJ tib~;2JJ N l f)(; (.;51\P IATff.MPT l'IESE T 
1io IO 1 !)42 ~1b44J.3 UlA 1, OSKP H~EAC STATUS lia 1Cl1tl21 1i'.ib414J3 JIA 1 1 USKP Jr(f.AO ST4TUS 
11 '° 1 :>4J 12J414 A1-<Ulf 11iii 1 SZ!ol 11 <l1b22 12J414 A"v~ 11v; 1 Slr( 
1.i! Ill l !)44 10i110252 ft1LT I" St.El\ LiOi•E 2" "'Est:. T r A lLt:.D 1.: .a I 02.) VJV1bl!02 t."'L l J 11 St:.E.K UONE 2" kESf.T I' AlLt:.O 
1J Ill 1 :>4!> 1(1'/Jb;.!43 L.uUI' 1J <i1b24 l'l'~0243 LOlll' 
14 1'1 
1~ i0154b w:Ul!:ll tli!tl; LvA il 1 ''HlSK S 'ATTEMPT TO Rt.SET "SEt.i< DUfllt. J" 1 !> "102:> 0::2<l101 HJ2: I.DA ~ 1 Nl)Sl\S I ATTEMPT TO RESt.T ":;Et.K DONt. .)" 

lb IQ 1 !:147 cl2411102 LUA 11KIH2 l"ITM '10ATOA" 1t> i01b20 C24Vb2 LOA 1,o<l:l1il? I" I I H ' CC) Pl.IL.SE 
17 [IJ1:>51!l 12J4io5 ANO 11111, Sfl.~ 17 illb27 12Jh'5 .... l) 11 f/J 1 Sl'<iR 
1t1 d1551 lll~i0411 J Mfo' l:lii!!il I CSK IP OYt:.~ IF "'0 \JN IT 3) 16 .010316 .oVllll41 l J"'"' tij:i J lSKIP OYt:.~ IF" 1110 Ullll T J) 
l!il "1552 !000237 Jr:.~ fl I St:. T 1111 Id 1031 itl('I02J7 JS~ fllStT 
2cl 1Cl05J ioi'.'02.)4 ioil::.CL.3 ISET "SEEK lJOlllE 311 2kl i!l 1 OJ2 l!lilo2J4 l-lt:.CLJ JSET "St.EK DONE 3" VIA WE CAL 
21 101504 IOi!d(-172 LUA " 1 Kt!4 Pd TM A ~tCALl8RATt:. 21 Iii 1 b3J 1112!0~• 72 LiJA 0, i(i:14 
22 111105!:1 r,is1 v33 lJUA ~, OSl(I' I ATTEMPT RESET 2i! t?1C34 v'oio2J.l "~cc lJSi<.P I ATTEMPT RESET 
23 .a 1 !:l!:lo l'Jb4433 DIA 11 OSKP 1tH:.~D STATUS 2J ti1030 .ab44.)J !J l A 110SKP IHEAO STATuS 
24 Ill 1 :>57 12J.; 14 Ai'<IJ• 1, "', szw 24 1Cl03b l 2J414 AN[lir 11111, SZk 
2::> !Ol!>bi!l ii!li:l02!>l! tl"L I I" St EK DONE 3" kESt.T Hll.ED 20 "1 b37 -'1110202 Er'IL T J "StE"' UOlllE 3" WESET fALLt:D 
2b "1:>ti1 l!l160243 L.UOI' 20 "1 f:>41t? ~lllb243 L.UOt-
21 21 
211 Ill 1562 ~2ft151 1'12!.l: LUA •1 1 l\jlJSK S IATTE~1PT TO F<t:.St:.T "SEc.K DONE il. 21:1 Ill I 041 rJ(.'b;.!41 ttJO: :;t Ti.iP llOL.E STATE STATUS CHt.Ci< 
2W .01563 11111U3 MUVW ll, 11, SlllC '"IT"' .. CC) PuLSE 211 "'1b4<? 1<)"44.,)3 lllA 11 O:;KI' 
JWl il1564 IDIHl411 JMP BJ0 I (St<IP DYE~ If 1110 IJN I I Ill) 3!0 t-104J 1111co21t1 suot:R 0,0 
31 i1115155 !<l<l6231 JSR 11 l St: T 31 1111044 1 "11414 '"'Ull 111.t,SZi< 
32 101506 iDIDb231 Rt:.CL.i-l I St:T 11 SEEK DOlllE l!l" vu WECAI,. 32 il to4:> ll...,0242 r:;,., ALT Ii< /111 OONE . 
J3 ta 1 :>67 id2Yi"'04 LUA ;.i, t<bl 3J iolb4b ,l[/10243 LOUI' 
34 l!l107ill i:lbii12.>3 "j,OC USl'P I ATTEMPT Cl.EAk 34 
35 "'1!l71 .a644~3 IJ ! A I, DSKi;> l~E•O STATuS 35 1Hb47 ol!lll0241 ~Jb: 51::.Tuf<' 1 lOLE STATE STATUS CHl::.CI' 
Jo i01:;12 12J414 Allil.lll l, 10, SZk 30 Ill lb!:l" it'dS44JJ DIA 1 1 llSKP 
31 Ill 1:i73 IOil02!>2 f.,.,L T I 11St::EK OONE e<" l(f:St:. T ~A 11..f.D 37 io1b51 {•2!011!:1 LUA -'• C31i1 
3o "'107 4 i:l[/10243 LUUf' 311 10lb~2 12J414 Ar;l)lf 1110, SZR 
3>1 Jiii iDlb~J v.iv'oi!42 t.MAL. T IADUR ERR OR t:.NU C: YL 
41Q 1111:i7:i 11>'1i:ll:il t!J0: LliA ll, N[)Sl(S I ATTEMPT TO Flt:.St.T "SEl::.I( DvNt l" 41!) 11110::>4 k'.!<l0243 L..iOP 
41 I01576 1.i1ur MUI/I< "'"" I "ITM .. CCl PuLSE 
42 .:l 1 :>7 l 1Ill12v'J "IUVk "', t;, sl\jc 
43 iolO~d lilill,.,411 J "'"' d.,) 1 I (Si( IP IF ~Li LJllilT 1) 
44 '° 16~ 1 illll623 7 Jsr< 111 St. T 
4:i l!l l bi'2 lo'lVl02J2 kc.(;L.1 ISET 11 St:.Ei<. DONE l" VIA i;E(.AI,. 
40 !Ol!ll'IJ .oil"" 7 4 L;.i A 0, 1(1:!2 
47 "'1 b~4 IOOI02.)3 l\j ! UC USl'.P IA TT EMPT HESET 
4o l!l 1 bf/!!) 1.Hi41433 UIA 11 OSKP lkEAC STATUS 
4111 ID 1 brto 12J414 ""IJ" 1, Iii, S Zw 
::>io r:: 1 bl' I .o'1t>2:>2 tML T I "St.EK UONE 1" RESt:. T ~All.tD 
51 '11C!li<l 0V1t:J24J Lt.JUI' 

• • • • • 



• • • • • 
" "'"'n •MA l ~' .. Vll<'2() •"Al°" 
01 1:11 
0i 1:11 b~!l llJi!lb,41 ti37: St Tut' 11 DL.E STATE STATUS C.tott.C" i.l:.: .01/2.) ~) 2~ 1!)1 l:l42: L/JA vi, 'JG SI\ S I :>E~ lF "SEt.K DON~ 311 

03 ltllb~b "64433 U l A 1, OSK!> ',1.) "17 24 ll24 ... b2 LUA 1'l(tj12 I,. I L.L CAUSE llliTfR!otUPT 
'14 Ill 1 b:5l I0211l~b1 l.OA 0 1KtH3 04 I<' 1I2!l 1234v,!l A ~I) 1, l:l, SNR 
0~ 01 bb.,1 107414 ANl)ll id.11SZR Ill~ 1111120 <)111(,41'\t JMjJ tl43 I C SI\ II> IF "'10 uNlT 3) 

0b llJ1061 0rllb242 fl"!AI. T ICl'lt.CK lllORO Ei<ROR . 1 I/lb "! 727 <Jr.lb2.)7 Jsw ll l St. T 
07 it110b2 llJ11Jb243 L.UUP 07 "1/3;) "1"b2.)4 ~HL.J IHT 11 SEEK DONE 3• 
llll:I llJb IO 1131 it,1102.)5 IT~ .. T 1 ls Tl"IEHE AN l"'TERWuPT ., 
11~ iC16b3 l:l~b241 H31:1 I S~Tul> 11 OL.E STATE STATUS Ctott.CK ~i- "'173.1 ;'l!l02!l2 !::HL T lr'<u, CME.CK II IlllTt.R~liPT"' 

1111 iC1 l'i64 064433 DlA 11 OSl(P liC 10 ! 7 33 nlo?.43 LUUI' I "DI-' lNT REQ" • 
11 01b6:) ~2kl11' Lu A 0,CJ 11 
111! I010bb 123414 ANUlf 11Ill1 SZI< 1i ial734 V·'1b24V tl43: St.TP1 ITEST SHI< TO CYLllliOEH 0 
lJ .o1obl io002 .. 2 E:.1"1 "I. T 11.lA TA 1..ATt. UR E.RR 13 IO 17 3!l d!iC1!l2 LL)A ", Tt. STU r (FIRST ATTE.,.PT AT COl'1PL.E TE SEEK) 

14 kl 1 b71c1 lllftlb243 LOOP 14 .d113b :tb3VJJ OuC .i, OSKP I :iE1..ECT AN ACTIVE llt.Il • 
1:i 1:> llJ1/37 itU.1"1-7rt LUA 0,KtHi 
lb !Ill 071 l:l210l :>1 llJ!il: LD" 0 1NOSKS ISH 11" 11 Sft.I< CONE Ill" lb iCl/411 o1Jll13J3 UQAI' 10 ,LiSl'IP ISHK I 
17 IO 1 b72 11"12.,,3 MU\lk "'' 10 ,SNC I I'll L.L CAUSE lt.Tt:.iHIUPT 11 1(117 41 .JJ" 1 o7 l./JA 2, C:> 
lb "'107.) ldl11040fi JMP tU0 I (SI< IP IF NO u"'IIT "l Ill IO 114~ 1(1"10~;;i7 MAil lwA!T !1001'15 (OR Ut. T IL "l)U111E 11 ) 

1lil IO 1 b74 I0062j7 JSR llSt.T 1111 !0174.) .02i02:.!V' L.UA ., 1C74o< JAC1•STATUS 
2!0 10107:> ICll00231 1'1.tCL.0 I :iET "St.EK OOllif. 0" 211! 01744 123415 Ar•Dlf 1 1 0 1 SNk lt.0 St.Ei< OONE STATIJS 
21 10lb70 lll01l235 1 T R1o1 T llS T,,EHE AN lNTEHkUPT1 21 l:l 17 4!> '°"b242 t:.HAL T Ii.Mt.CK "SEEK", "CONTHOL. 1~r"CYl."r 

22 kl11l77 l:llllb2!>2 E,,L. T INOr CME CK "lt.Tf.RRUPT" r 22 llJ 17 4b .000243 LUOP 1 11 MD+Ollil 11 , 11 CONTROL. 2"1 SEQUENCING. 
23 lll171"11l 1110b243 1..00P I 110P INT REQ"• 2J 
24 24 .i1747 io(Jbii!•h!' tl44: Sc; T"' 1 ITEST St:.EK TO CYl.11111.JEl'I l:l 
2::> 1111701 0211! 1!>1 t!OI: L.UA I'!, NOSKS ISEt. IF "SfEI< OOlrrlf 1" 2:> Id 17 !>IO .,,u1::12 LUA ~, Tl:.STU 
26 vl17111:.? 1012i1'1" MQIJl'I Id, Ill I 1<1 I L.L CAUSE It.TE~lilUPT 2b ill 11:i1 IObJlllJ3 iJUC ", l)~l(p 1:iEL.fi. T •N "CTIVE Ur.IT " 27 "'17i'IJ 11'11211?3 1'11)1/~ Id 1 IO, S~i. 27 "'17!>:2 1:121(11117~ LLiA ~. l<tl6 
21:1 IC171"4 001?<1!06 JM._, tl41 I (SKIP IF NU UNIT 1) 211 "'11!>3 .oll1333 OUAI" i.11 LJSKP ISEf.K I 
2~ "'170!> 00b237 JSR llSU 2!.I I017~4 IOJIO 1 C>7 Lll& 2 1 C!> 

3" 0170ti liHICi232 ~t.CL.1 ISET 11 81:.EI< DONE 1" JIO iCll!>!> ;lillb2:U '4AlT I WAIT 500"15 [OR UNTIL "OOlllE") 
31 ia 171!17 !014023!1 l T~ ,.r llS Tl'IERE AN INTERHUPT ., 31 ll) 17~0 IO<!llJIOb4 Lu A l'l, l<b10 IAC1 •SUTUS 
JC! "'171 l:l i<ll'lb2~2 t1'1L T INC, CME.CK "I"'Tl:.RlilUPT 11 , 32 IO 17 !'l7 12j414 A"'Ull 1ri<l1SZH ISEEK ERROR STATUS 
JJ 1!11711 00b24J LOOP I "OP INT Hfc.J" • 3J .017 blr1 ~il0242 E:.1'1-.i.. T ICMECI\ "Sl:.fK" 1 "!;ONTHOI. 1" r "CYI." r 
34 34 10l7b1 VJ>.lb24J LOOP J"HO+OIR 0

' 1 "Dll"P" I "CONTWOL. 2", 
J!) lrl 1712 v."21G1!)1 t!411 LUA VJ, lllUSl\S ISEt. l F "SEl:.i< OCJNt 0? 11 3!> 
Jb !01/ 13 10il?4~01 I.LIA 1, l(t11J li.IL.L CAUSE I 111Tt.RHUPT 36 llJ17bii ~,f/Jb241l tl4:) I St:, Tl" 1 rTEST Sf.EK CYL.lNDElil 71 CllJCTAl.l 
37 !01714 123<1!0!1 All/I) 1 1 0 1 S11<R 37 IOl/bJ lllir102JO CiAO~i< 

38 "171!> IOllJl:l41:l6 J,.. ... t142 I (SK 11' IF 1110 1.INIT 2) 311 1111704 VJ1'l0246 St.I!" 
3irl IO 171 b l'llllb237 JS~ '1St. T 3~ 111116!> w..llllOVl77 71 
40 I? 1717 1cHlb233 Ht.CL.2 ISET 11 St.EK OOlllE 2" 41tl iollbb l'J210ltlb~ l.uA '1, Koll IAC1•t:.NuING STATUS 
41 "'1720 llJ06235 lTHWT I 1S THE~E •111 INTElillilUPl 41 !01767 .,,,~li'b4 L.OA 2,l(tlU 
44! !01721 I00b2!>2 t11LT IN0 1 c;HEC:K II I111Tt.R~UPT'' • 442 10ll710 1"17414 ANO• ~drSZH 
43 io17U IOt'!Ci243 LOOI' I 11 0P !NT f;jEw 11 , 43 lll1771 141414 &NUii 2 d, szw I SEt.1< EKROR Ow 
44 44 i.11772 o(,1:°1b242 1:.l"IA\.. T 11110 Rt:AOY STATUS 
4:> 4!) IO 1173 c(cllib243 1..00 ... 

40 
41 lr11774 if/JCi24rt "40: SETP1 I TEST SEEK CYL.INOEH 3H (OCTAL.) 
411 c177!l iClllo2Jb llAUSK 
4!; 1111170 'IJ~b246 SHI\ 
!>IO 01777 lr1IOI0311'((. J(il[/) 

51 l:l2~0IO ir,2~rli'b::I L.U& 0, KdQ IAC1•E"'10ING STATUS 
5c lll2rtV.1 "13i<!Vlb4 LlJA 2, Kt1111) 
53 io2~·1i'io! 1Vl'414 Allii.11' iii ,1, SZIC 
54 !02003 147414 ANIJ• 2.lrSll'I ISEt.K EHROR 0.C 
5!> w:ihfil4 ltll!ib242 l:.roAL T 1 t.O Rt.ADV STATUS 
50 !02~1'1!> 1{0b243 LOOP 



,. 0.,27 0 1'\A lN ,. ~I02t! • MAl"' 
1111 "1 
02 !02..,,"tl 1£hlo2AI<' 1!47: St.Tl'\ rCMOOSf 

.,., 
ACTl~E u1s11. 0~ 111211;!:10 lll•hll!ll 1'1:>1: LUA l,, NuSi<S llF UNIT (d NOT AVAh.Adl.f.:. 

i'J3 "'2~07 11)0023tl !iAOSi< I ANI) SET INTERRUPT VIA SEt.K 0 03 i021a:>1 10121.o3 Ml.)V" 11,111, SNL 1110 ON TO UNIT 1 
0~ 11121111£1 ""'o2Al6 St:.t:::K ICMt.CK rntoi PROPt.R lllSK 0AI 1112M11 ~IH~42J JMP B!lJ 1 (Ul\iIT ~ "<OT bflNli TESTl:.0) 
0:> 1112t 11 lll011l.,ICV ·a IAOURESS ~ESPONSE TO llllU 0 02.Hi 1 e110241 ~c.TUP llD~E STATE 5TATUS CMl.:.CK 
-'ti lll2111'! ICV'!o2J!l 1 TRw T I Al.~0,. l'llTERR1.iPT 00 tiUo2 1 :i..152111 Sud.£l. 2,2 r:>E~ECT TH£ ADAPTER 
07 lll2rt 13 ~H'll<l•IU1 JMP .•1 07 il2ieliJ <'llll02Alb SttK r '1 lTM A SEEK Ill 
lilt! 1112~141 "2v<1~4 Lu• 0,cus11. Ao .,2itb4 C/J't!l/>.f'I' ~ 
(d\j t2iC l!l '{)6!)477 I"' TA l H1ET TMt ADi.lRf.:.SS 0lil vii/.QO!l "'"'4J3 '-'lA 1, JSKP I P'(EAO STATUS 
hi .,u 10 122414 Sv~lf I 1 It, SZk 11,.TA ~Al~Eu. liO w>2w>6o t2"Wo!l LUA !'I, l(~g 

11 .,2, 17 006240! f "4AL. T I AClll•(.CuD 11 .i2v.107 123411!> 111 .. 011 l •Ill, SNW 
12 "2.:2it il~0243 Li.ilJI-' IAC:l•t3AO 12 .o2ia 7 ~ ZVlb?42 E'1AL. T ,.,o RI.:. Aij 1 STATU&, u"' IT "' 13 1J "'2"'71 Mlb:l/43 LUIJI-' 
14 02'21 llllll024(.l 1:!41:1 I St:. Tf.' 1 r SEt:. ! F CCl P1,1L.SE "IL.~ 14 
1!> -'211l2it 11V'!c236 iaAUSi< I (.L.tA" "DP Pd kEQ" 10 ioun I0~00!41 1:!:>2: St Tl.JP I !IJ~E STATE STATU& CME.Ci< 
10 llJ211l2J l!.0o2Al6 Sf.EK ISET 11 INTt.RHUPT" Oj IT r; 10 ,;2073 1511!5i:!i' SUl:!;t~ 2,2 ISE1.ECT T'1E Al.IAPTEH 
17 021024 lllllllt!Nlftl QI I A SEtl< 17 lll2k174 ~.\1102116 St.t:::I\ r "'IT M fl. Sf.Ell. \'; 
111 1112i02!> w>6ir'. 233 NlUI. uSKP Jl,L.t.AR l"H Rfw 111 ia2VJ7!> ~0~~IOQI ~ 

19 !02!020 l?l!lb235 IT~ .. T r C.Mt:.CK FOR l"'lfl<RuPT lfii il211;7t> !01>4433 UlA 11 OSlll-' r11EAO STATUS 
21U d21t21 0filfil402 J MP .•2 IND ll\.Tt.RRUPT, OKll 2IO (J2'1Jl7 i~2i1Jl-'104 L.LlA QI' l(t) 1Vl 
21 ia203ftl 0elb242 tl'IAl. T r (CJ TMRU "C:Lf.:.AR •L.~· FAI~S TO 21 1:12 li'i<l 12J4l4 A"'Ulf l 1 Iii, SZk 
211! ioUJ1 llli'0243 i.UOP I Cl.f.:.A"' "DP 1 l'olT j(f~". 22 lll21il1 ~002"12 t.l"IAL,T 1 SEi;.K t."'~OR STATUS1 UNIT ill 

23 2J 1!121 ~2 ~11!>243 ~00"1 

24 fd2t3.C it0b24/ IU5': Si: TP 1 liN&ukE Ti.UT "DP INT IJUAl.fLE" 24 
2=» !02033 iti2id0!:7 L~A ". "'"' 1 lNl"lldl TS I"'TC.l<WUPTS 2::i 
26 1i12e34 il6il:A77 "'S"-U Ill ISEl OISAt:ILf.:. 2b <'21~3 !<12!01!>1 t;:)3: ~UA 0 1 Nl.JSKS rlF U"' IT 1 15 NOT 
27 I02~J!l 0<I02J6 li«LJSK I LIE T ACTIVE Uf'<lr • lN (AC2l 27 l<i211'14 1"' 12111V· l'IOVw "'.~ IAVAI~ABl.E, GO ON TO UNlT 
2b wl2it3b !Dfdb246 St:.t.I'> ISURT A SEl:K 2b .0210!:> 1012163 Ml.)l/k l<l, 0, s"'c 
211 "2037 '11001-llO~ :l! 21; ic211'lt> !Ol/Jlll41.C3 JMI' cl:>!S I Si< l P THIS TEST 
3w> I02it411l 1Cwl02.)5 l 1 fl,. T I l S T'1t:.Hf AN INTERRUPT 1 3111 .,211'17 lll0t>241 St.TUP I IOL.f. ST ATE STATUS CMl:CK 
31 lll2fl41 ici0<'41'2 JMP ,+2 I !loO, c;ooo 31 lll211 v lll3i0000 LUA 2, lltl 14 I :,EL.ECT THE AO APTER 
32 lll2i042 11)00242 El'IAL T 1 t1S11.0 BIT 7 010 NOT SI:. T "LIP OISAB~E• 32 ltJ2111 lllillb2Altl 51:.t::~ I"' ITH A SE.Ell 0 
33 wl21t43 0ftl624~ ~UUI' I A"'U l N'1lt!I1 11 DP INT "'EQ" • 33 1112112 t1~ftP'iOll [.>, 

34 34 I02113 !Db4433 uu 1 1 USKI' lrltAD STATUS 
3!:> lll2it44 (t'1lb241! ~!llll: St. TP 1 1 l '"su .. E Tr1AT 1 Cil'<S T "'Ii.L 3!:> ;02114 ~2;dl-'10!> LUA '1 1 Kb9 
36 I02e4!:> IC2fCPlb7 ~UA i:l, ll.cl7 I CLt:.Ak "DP l "- T OISA6L.E" 30 !0211!> 12.>4110 AN'-'11 l 11t1, S .. R 
37 lll210 4ti lllb2i>,71 ~s11.1.1 " JSET 11 DF INT DISAi;Lf.:. 11 31 il211 b 0fd0242 ft"IAL T INO RE.ADV ST HUS, U,..IT 1 
311 I02rt47 <l62671 IO~ST IC~t.AR IT 3b 1112117 1()00243 LOOP 
311 ll21::>IO 'tJ2lOi:!36 GAUSK I 11E T ACTIVE Lill.IT .. 11\j (AC:2) 311 
41!0 !02'51 [,',00246 St:.t.K I STA"T />. SEEK '"' 16212!0 i.Hlb241 ~!)4: St:. lUP llD~E STATE STATUS Ct;f.:.Ci< 
41 112rt02 00IOl'llo'I~ ill 41 11l21 :?1 IC311H'Otf LUA 2, Kilt 4 
412 lll2i003 lllfll023!:> I l "'"' T llS Tl-If RE AN lNTErH>iuPT 4.C t212i:! IOl/Jt>24t: StC:K ISE~ECT THE AO APTER 
4J I02I054 it00242 El"IAL. T INC, C:HfC:K RESET Of "UP INT 4,.) ~2123 <10iH'0li' Ill 

'"' IlH 
A SE.EK ill 

44 i02;t,5!i ICl'IO;l43 LGUP IUISAbLE". 44 'tJ2124 1Cli44.)J OlA 11 USi<P fflEAO STATUS 
4!> (';2120 1112!.H'04 L.1..iA '1,Kllllll 
40 "2120 12J4114 />.!',l)Jf 1.111, szrc 
41 lll2127 l"b242 E.'1A~ T I SEt.K EwROR STATus, UNIT I 
4b <l213~ lo'l0b243 LOUf.' 

• • • • • 



• • • • • 
.. 0!0211 ,MAIN .. 111~3itl 0 MAlN 
01 I'll 
d2 !02131 "'201:>1 ti:>:>& L.UA 0 1 NUSKS JIF UNIT 2 IS l'<iOT AYAlL.A8L.E .:loc !020:0::> lll"b241 oi: St. Tu"' I C."1t.CK TMt. f IRST 2 DATA 
03 lll2130! 10it4,,bl L.UA 1 1 1CIHJ 1110 Or. TO UNIT 3 0J I0'11riQ!b it'<'lll1::>2 L.UA 0,Tt.SliJ IC.HANNEL. C.VCLi::.S OF A 111iflTE 
04 d213J 1074!05 Afl!U 111 1 1 r SNH !04 v.!20!"'7 lllbJlilJJ lJOC I!!, D;iO' I (F lRST AfTt.Ml'T AT 111R 1 Tt.) 
0:1 d2134 !00!0423 J "'"' d:>7 JSKlP T11 ls TEST r NO U"4IT 0::> t2&! liO 10J1cllbi:'l LUA 2,suH 
06 0213~ !006241 St.TUP rlOL.E STATE STATUS CMfCi< db io24: 11 !!'n111JJ Dud 2 1 0bi<P IL.CAD CA l'iEli, 
07 io213b i13i00b1 L1.1A 2,KtHJ r SEL.fCT T11E ADAPTER 07 .i2212 1£·2id't>7 L.UA l!l 1 1<~7 
i/Jd !02137 iO<'b246 Sf.t::K IWITl1 A St.EK Ill 0d 11)2" 1J v:ib 11 JJ DuAS IO,OSKP I ~RlTt. II 
illlil 021410 000Pl0P " 09 I02i'14 """b 1 b:'> JS~ -STALL J ALL.0111 TIMt. FOR DCM CYCL.ES 
lid !02141 IOb4433 l.llA 1 1 USKP JREAD STATUS 1 IO !0221 ::> IOOlll?33 NIOl. us ... P I CL.t.Atil T 11t. ~RlH OPt.RATIOr. 
11 ~2142 I020Plb5 LL)A "'r Ktl9 11 !02"!10 "'" 14JJ 0 ltl 111 1 DSKF' IACIO•t.NOlNG Mt::MURY AOLJRESS 
12 I0214J 12J41~ ANUlf 1 101 SNri 12 i021ri 17 il24~0i0 L.OA 11 Kbl41 J AC2•START IttiG MfMORY AD~RfU 
13 02144 00b242 t.MAL. T 11110 Rf.ADV STATUS, Ur.IT O! 1J 02"U 147'H'~ AUU 2 1 1 I~ UCH CYCLtS SMOUL.O HAYE 
14 lll2145 11)!06243 L.OOP 14 !02221 122414 Sul!# 1 d:l, SZk ruCCURRE.O 
1:1 1:> 1112222 !006242 EHAL.T I ACIO•oAO 1 ACl•GOOO 
lb I0214b !006241 6561 SETUP llDi.C. STATE STATUS Cl1tCK lb i0222J !0110243 L.OOF' I C11ECK T11E SEQUENCt. "UP FL.AG"• 
17 !02147 I0310i'lb1 L.UA 2 1 Kts13 JSEl.ECT TME ADAPTER 17 J 11 RtQ1"•"2ND kEQ", "UP FL.Ali" 
111 !02150 ft0b24b St:.EK I 111 lTl-1 A SEEi\ t 11! rSETS "UP OCH REQ 11 Wl11Cl1 STAYS 
111 1112151 00I00I00 0 111 JON fl'OR 2 MEMORY CYCL.tS, 
20 02152 0644JJ uU 1 1 DSKP ll-IEAD STATUS 2!0 
21 1112153 !0201164 LUA 111 1 KtHIO 21 1124224 .-Hlb24 l 02: St.TLJP JCMt:.CI\ THE. FIRST 2 DATA 
22 !02154 123414 ANO# 1, '°, szr< 20! fcl2112t> rl2i01b2 L.OA 0 1 TC.STU JC.HANNEL. CVCL.t:.S OF A 111RITE 
23 I02155 lilill0242 t::MAL T r .)Et.K ERROR STATUS, U,., IT 2 2J lll222b 11)6Ji'13J Due 0,DSKP 
24 I021bb lll0b243 L.OUP 24 i02'227 lt'JIOlbld L.UA 2 1 81JFI' 
2b 2b Wl22Ji/J 11:7211'33 DU" 2 1DSKP rsET MEM ADOR Rt.Ii, 
2b ld21:51 i020151 S571 LUA 1!! 1 NUSKS JII' UNIT 3 IS NOT AYA!L.A8L.E 2b Wl2i'31 i124140 L.OA 1 1C252:5 
21 1112160 I024i'lb2 LUA 1 1 Ktl1 ~ lliO TU NEXT Tt.ST, 21 I024!J2 I04b~dc~ STA 1,111,2 Ju AU • 11!52525 
28 !llii!H>l 12.S411l5 ANU 1 1111 1 SNR , 211 ill22JJ 04150[( 1 STA 1,1' 2 I 2 llOROS 
2111 02162 00!0423 JMP Dl JSKlP, NO UNIT J 211 ld2234 0211lPl67 L.DA 0 1 Kb7 
Jiil 02163 llllllb241 St.TuP J40L.E STATE STATUS C11tCK 30 ioU3b 11l!i 11 JJ DUA:) I0 1 OSi<P flo1RlTt. '' 31 !02164 I03ill1'1!12 LOA 2 1 Kbl2 1:;E1.ECT T11E AOAPTER 31 d223b ill0blb5 JSH ISTALL. JAL.L.0" TIME FOR 2 OCHIS 
32 !02165 flll'lb246 St.t::I\ J111ITH ' SEEK 0 32 lll22J7 w<Cil023J NIOC OSKP ICL.fAR Tl1t:: WRITE 
33 !02166 0'Ho01CV· " 3J ld2240 1!!2lPl"'ft L.UA 0 1 IO,2 rlS TME DAU STIL.L. IN "4t:.MORV 
34 i021b7 t0Ci44J3 UlA 1 1DSKP IREAO STATUS 34 !0?241 lllJl~IO 1 L.UA 2,1,2 JIF NUT A OCHI MAY 11AVf 
3:'> lll2170 ld2tc>M5 LOA 0 1KIH1 3:'> l!l2242 106415 su~• 0,1,SNR lbEtN l'ERFORMEO INS TE: AO 
30 02171 123415 h1U1i 11111, SNW 3Ci iu2'!43 146414 SUl!IJ 2,1,SZR IUF A OCl10 
37 !02172 d~f>242 EMAL. T JNO RtAUY STATUS, UI'; 11 3 37 !02244 l!ll!lb242 EHAL.T I AC0UC2•tUO lllOICOS 
38 0217J 01!1Ci243 L.OOP 311 .J20!4b lo'll'lb243 L.OOP JACl•liOOO 
39 
4!0 02174 01110241 tlOIH St.TuP 1101.f STATE STATUS CHtC~ 
41 fcl217b l:lJllll'lb2 L.iJA 2 1 1<1:11:.! ISEL.ECT TME ADAPTEH 
42 I0217b 1/1111b246 SHK 1111ITM A SEEK 0 
43 02117 01.irllrlJIOl'I ~ .. ill2201d I01i44133 UlA 1 1 OSKP l>iEAD STATUS 
4b !02201 02k'J0b4 L.UA 11 1 Kt;t"' 
4o ill2:tltl2 123414 ANO# 11t01SZH ., 02203 V.1116242 fMAL.T ISEt:.i< ERROR ST nus' IJNIT J 
4tl 020!il4 ili'lb243 LOOP 



... 01d31 • "''l" .. 0t'J3~ 1 ;1A1 ~: 
111 ., l 
011 ld224o f00ti241 OJI St:. TuP IC~~CK PROPER CA wE&ISTt:.R "'2 v:12.>2J 0~0241 f)bl St Tl.IP JCHt.CK PROPtR CA RtliI:STt~ 
1'3 102247 1-;,21o1!)2 I.CA "l,TtSTU JlNCREMf.l\IT av AL.l.OWlNIO .,., i02J24 i!l2vl \ 02 I.DA wl1TtSTU 1 lNC~t.l'lf.NT tH AL.l.OWlN11 
04 ia220l0 iaeJ033 ooc 14,0SKP 1T11~ Fir~ST 2 OATA Cl'IAl'INt.L. lil4 ii12J2tl o.HiJ~33 Ut..C .,,OSKP ITHt:. F'IICST 2 LIATA C:HhNt.L. 
0:> i020!:i1 10240111 sue 11,0 ICVCl.t.S AT 1Ht BEtiI,..NlNG 11!!) ld232o i-'21£' 1 <IV· 1.0 A '-', c;7 H.YCL.t.S AT PH:' Bft;lNNlNti 
1at1 I022!i2 iaei2~n OOti 0,0SKP JUF A wlCITE. !Ob 1112327 ~'!iC!~.)J OUtl 0,0:;KP IUF A WRITE, 
07 ro2203 rC:24~1i7 1.0A 1,~07 07 ii12J;5.o Vl24~b7 L.UA 1,KtH 
H lll2i1!!)4 ioe!)133 OOA:S 11USKP I w1dTE 11 Ille .a2J31 tlbtl13J fJUAS 1,USKP ' wrocITE II 
0" !0220!) IOIOb160 JS" llSTAl.L. 011 v:l2332 v:lilb lb~ JS" llSTAL.L. 
10 I022=>o iD!li0233 NlOC llSICP ISTuP Tl'IE "'"ITE 1!0 ()2J3J l';bl02J3 N1UC OSl(P !STU? T11E wHITE 
11 io2co1 '13~~b0 I.DA 2, 1<1)14 IACIO•STAATlNG Mt:.MOWY AOUAESS 11 od2334 t3Villltllt L.OA 2,KIH4 IACod•STARTING l'IEMONY AOllAE.SS 
12 I022bkl it!f'i0433 Old l 1DSl<P IAC1•ACTUAI. EN01Nli MfMOWY 1' !02330 ~ei!)4J3 Old 1 o USKP IACl•ACTUAI. EN01NG MEl'IOkV 
1J I022ti1 1130kilt ADD fll 1 2 ' AOORtSS \3 l&'l233b 113Vlt~ AUD OI, 2 ' AOORESS 
14 1112,62 146414 SUS# il,loSZN IAC2•C.0ARECT l:'.N01Nti Mi:.MURY 14 I02J37 1 <4ti414 SUIH• 2 .11 bl~ JAC2•CORAECT t"<DlNli l'li:.l'IORY 
1:> 11!22b3 IOIObli!42 f P.Ai,; T AOOAESS 1 !) \<:l2J416 11Jf.olb242 tl'IAI. T ' ADORESS 
1b !02264 f00tl24:5 L.OOP 1 Cl i02.>41 ~00243 L.OOP 
17 17 
u k122b5 lll0b241 041 SE TuP ICHt:.CK PROP EA CA REGISTt.A 10 ti2342 ic.klb:.!41 1)7 I S~TUP 11,;l'ltCK PROPEA CA Rt:.GUTtH 
111 !02266 ltl2i01!)2 L.DA ~, HSTU llNCRtMENT 6V AL.L.OWlNll 111 io2J43 l'l2I01 =>2 L.UA "', Tt.S'fU IINCREMENT 8V AL.l.OWillltl 
2IO I02267 wlti3k133 OOC: 0,DSKP ITHt ~INST 2 llATA Cl'IAl'INl:.L. 21!1 I02344 1,;.1531-133 Llf.iC kl 1 USKP ITl'IE FIRST 2 DATA Cl'IAlllNl:.L. 
21 I02270 Uli!5~0 SUSZL. 0,1/1 ICVCl.ES AT Tl'll:. dElil,._NlNCi 21 023•=> ti2r.H4! 1 1.UA 0,C17 ICVCl..t:S AT TME. t:lfGlNNlNli 
22 !02271 iofl21113:5 OOd fll 10Sl<P ruF • wR I TE, 2c lll234o lt62~.)3 uu~ YJ,OSl<P IOF A w1UTE 0 

23 i02272 lil24Nl7 L.LIA 1 r K1::17 23 !02347 024"107 L.DA 1, l(b7 
24 io227.> !060133 DOAS 11 l.ISllP ' WO(ITf ll 24 !0230!0 it!b0133 LlOAS 1oUSl<P I lllH I TE ll 
2!> !02274 lll'Hl1b5 JSll llSTALL. 2!> lll2->tl1 ID~010:i JSR -STAI.I. 
2tl lll227~ ~·tl0:C33 illOC !JSKP ISTuP TME wRITE < 20 I02302 ltlOI02J3 NlOC 1,;SllP ISTUP T1"4E w1UTE 
27 i02'1!7tl ll:l3tilllb~ 1.0A 2rKb14 IACll:l•STAATING MEMORY AOURESS 27 ia230J 1&131tHl'ti111 I.DA 2,l<b14 IACIO•STA~TING MEMORY ADORES& 
26 I02277 IOCI04J3 01 t:I 11DSKP IAC1•ACTUAL ff\jDlNCi MEl'IOHY 2b i02J54 ~f)!)4J3 o Id 1,usKP JAC1•ACTUAL. ENOlNG l'IEMOHV 
211 ia2Jllli! 11 Jllllli~ Aul) O! 1 2 ' AOLJRt.SS 2"1 ltl23!i0 l 1J'1v•lll •uu 11112 , ADORE.SS 
30 1112301 146414 SUI!# 2t1 15Zk IAC<!•CORAECT ENUING MEMORV 3.o 023011 14!:1414 SUt:U1 2 .11 SZR IAC2•CORRECT ENOilllG M~MURY 
31 ld2302 00tl242 fl'IAL. T ' ADDRESS 31 !02357 itlftlb242 El'IAL. T ADORE.SS 
32 !02303 ICl!lb24:5 1..00P 32 IC2Jbl0 P0b243 L.UOfo' 
33 33 
34 11123~4 \000241 o:i: SI:. TuP ICMt.CK PROPER CA Rt.lil:)Tt;A 34 ia23b1 wlVI0241 llti: StTuP 1CMtcfl. PROPER CA REGISTt:R 
3=> i02311l~ lll2I0152 L.1,;A "'I T!:.STU I lNCAf.l'ltNT tlV Al.1.0llillllCi 3:> lll2J02 vl2k'l 1 !)2 L.i)A 01 Tl:.STU llNC:REMf.NT t:IV Al.L.ullllNli 
3b itl2J06 ('fi3r,j33 DOC il, DSKP I ll'lt:. F I"ST 2 liATA C:MAllll\ltL. 30 I02Jb3 11i63033 ouc "'I DSKI' ITMt: FIRST 2 CATA Cl'IAl'INEL. 
37 023V7 lll2!0117 I.LIA 1/1 0 CJ ICVCl.tS AT 'fMt; BElilNNlNCi 31 1112364 f02ill1il:2 LUA l-l1C37 ICVCl.1:'.S AT TME 8EtilNNlNCi 
36 io2J111J i.16&4'133 DCd itl,OSKP IOF A 111kIH. 3t:I I0236!> ~62it33 Dud i<l10SKP II.IF A wRITE. 
311 ld2311 11'24111b7 L.D• 1, 1(1) 7 3'1 wl23bo ~24"107 l.UA 1, l(b7 
4!0 io2H2 vlh51J3 OQAS 110S11P I 1'1WlTE 11 4!0 io23fH IOb01J3 UOAS loUSKP ' wwlrt: ll 
41 1112313 ~i0b1b5 JSR -STAl.1.. 41 ii1237~ ll0bl05 JSPi llSTAL.L. 
4;,: d2J14 IC!lilC2.>3 NlOC !iSKP ISTuP Tto1E ill~ 1 TE 42 I02J11 !l'b1!12J3 NliJC USKP lbluP TME WRITE 
4J ia2315 it!311ll'IM 1.uA 2 11<tl14 IAC0•ST•ATING Mf.MONY A DURESS 4J 02372 11.131(;"6~ I.DA 2,1<1114 IAC~•STARTING MEMORY AOLlUSS 
44 11)2310 IC)65433 ult! 1,DSKP IAC1•ACTUAL ENClN~ ro1El'IOkY 44 !0237.) IC)0!>4J3 D lt! 11 OSK!" IAC1••CTWAL. ENOlN~ l'lfl'IORY 
45 ic.2317 11.>~~(ll AOU .,,2 ' AUiJRESS 4~ ill2374 11JV.IOI' AIJU 0,2 ' ADORE.SS 
4b ltl2321£i 14b414 Su~11 2,t,SZH IAC2•~0kREC:T t;f\jLJINli ro1t.MORY 40 !0237:> 140414 SUdll :i!,1,SZR IAC<i!•CORRt.CT t.111i)INli "lt.l'IORY ., ld2J21 i,.>0b:?42 EHAL. T ' ADD~ESS 47 ~2370 1"11)0242 ~l'IAI. T I AOLJRt.SS 
48 ..-i2J22 ~"b243 Lu OP 411 VJ2J77 "1ia0i!43 L.OOP 

• • • • • 



• • • • • 
" l1Hl3J oMAlN " 0i0341 0 MAl~ 
01 01 
02 i1124Vlfl) IOfllC>241 DWI St.TlJP JCMt.CK PROPER CA Rt.GISTtN ~ii 1!124~~ lllidb241 IJ12: St.Tl.JP I i..Mt.Ci< PROPElol CA Rt.CIIl:ITH 
0J ltl201 l!l2ill 1 ~2 L.OA 0,nsTu I llliCRt.Mt.lliT SY Al..LOWlN(f >'!J lll:!'•~o 1!121' 1 !>2 LLJA '1 1 Tl:.STU I lNl,;Rt.MENT ts'!' AL.L.OlllNll 
ill4 1!1241112 IOti311J33 ouc 111,osi<P rTMt. FIHST 2 DAU CHA"'"'t.i. 0• rc2•~7 lllli3~ JJ IJUC " 1 OSKf' llHt. n1o1sT 2 DATA C1'4AN!lit.L 
0:> t02403 112!0123 LLlA ld 1C77 I CYl,;L.t.S AT THt. l:!EClllliNlNll 0::> I02•blll a2~ I ~6 L.l)A VI, C777 I CH:Lt.S AT TMt. bECillliN1N(, 
06 lll2404 l!ll>2033 OU!t 11,osi<P JUF A 111RITE 1 1110 r12•Hi1 lllb2~33 LlLJc! 0 1 OSKP IUF • 111RITE • 
07 I02411l:i v.241'!67 L.DA 1 1 Kt:17 '/,l ~2•6il:: <l24007 1..lJA 1 1 K c!7 
00 lll2406 IH>:i 133 LJUAS 1 1USl<P ' wRITt. II 00 1!12403 iC601 JJ IJIJAS 1 1liSKP ' wi;ITE II 
lllSI lll241!17 tOl1ltl165 JSR llSTAL.1.. llllil I02464 ll!lli'O I b5 JSR llSHLL 
1!0 1!124110 1!161'12.)3 N101,; LlSKP ISTOP TME wRITE 11!l !02400 110VJ2.)3 llj 1 oc OSl<P ISTOP THE OITE 
11 11)2411 id311Jl'!6P' L.OA 2 1 Kti14 IAClll•STARTilliG Mt.MONY AOIJl!E.SS 11 1!12466 .i3iH'll>e LOA 2, l(b 1 • IAClll•STARTING ~EMOfolY &OURf.SS 
12 I0241il fl)ti:>•J3 IJ 1 tt 11USKP IACl•ACTUAL. E"'DlNG f'IEl'IOH'I' 10:: ID2407 ia6!>4JJ 0 ltl 1 1 USl<P IAC1•&CTUAL ENDllliCI MEMORY 
13 lll241J 1131'\IH!I AOIJ i-l 1 2 ' ADDRESS 13 111247V' 11 Jl'i~'v1 41.)IJ ", 2 ' AOO~t.SS 

14 11)241 • 146414 S1,iltlf lil.11SZR IAC2•COwRECT t.NUI!lili "1tMQRY 14 1112471 14b414 SU!tlf 2,1,SZR l&C2•CD~RtCT f.lliOI!liCi Mt.MORY 
1=> 1<)2415 11H!IC2•2 EP1AL. T , AOIJRt.SS 1:> 111247" 1<1002•2 tHAI.. T ADORE.SS 
lb ld2410 011lb243 L.UOP 16 ~247J 1111'10243 LOllF 
1' 1l 
111 1:12417 V)l1l0241 010 I SETUP I L.1'1f.CI\ PROPER CA Ht(f1Ut.R 111 1112'°74 "11.1b2• 1 01J: St. Ti.JP ICMl.:CI\ PROPER CA Rt.(flSTtR 

1" I02421C lll2it102 LI.I A Id 1 Tt.STU I llllCREMt.NT fH AL.l.O•INC. 111 .024170 io2"11!>2 LOA lll,TtSTU I !N(.;Rf"1tNT t!'I' Al.I.Dill lllill 
211l 112421 ltlliJ033 IJIJC 0,0SKP IT Ht FIRST 2 !HTA CMANllifL 21t:l 1112470 11031-'133 DOC 0 10SKP ITHt. FIRST 2 DATA CH.NNt.L. 
21 i02'422 llJ210124 L.OA 0,C177 I (.;YCL.t.S AT TMI: tiEGI,..NllliCI 21 '()24 7 7 ltl21tl10!7 LOA 11,c1111 IC YCl.f.S AT TM!.: 6El:ll,..Nl"'ll 
22 lll242J ldti2"1.!3 IJOt:I 0,LJSKP IOF A lllRITE. 2" io2:i~ti l(Jb20-'3 001:1 fli,DSl<P JUF A WRITE, 
23 ld2424 1!1241!161 L.Ll• 1 1 KtH 23 io2:>eit 024~b7 LOA 11 Kti7 
24 0242:> lll6:i1;,3 IJQAS l1USKP I 111wITE 11 24 llJ2502 it6!>1J3 IJUAS 1 1 IJSKP ' wR I rt. ll 
2:1 ld2'426 00616:1 JSR llSTALL 2:> ia2:>1tl3 i0'1b1bt'> JSR llSTAL.1.. 
20 lll2427 dl>I0233 NlOC DS1<P IHI.JP THE WRITE 20 I02:)04 i0Cld2J3 llilOC uSKP ISTuP THE wRITE 
27 111243!0 11)31111'160 L.OA 21Kl:l1 • IACIO•STARTING "1t."10HV A OUR US 27 I0251tl~ "3V)l'lb"" L.UA 2 1Kt!1• IAC0•STARTINCI MEMORY &OORESS 
211 !02431 filCi:l4J3 01 t! 1 1 OSl<P IAC1•ACTUAL. ENOINCI ME.MOM'!' 28 io2t'>"1b IQ6:l433 01 i; 1 1 OSK!' IAC1•ACTUAL. ENDIN~ MEMORY 
211 t02432 113010l' 41.10 Id I 2 ' &OORt.SS 2111 kl2507 11.!l-'lfill'I AIJO ~,2 ' AOIJRESS 
30 02433 146•14 SUt:llf ;.!,1,SZI< IAC2•CORRECT ElliDI!liCi Mt.MORY 3ia I02:i 10 1•b•14 SU1'1f ;1,i,szR I &C2•CORRECT t.NOING MEMORY 
31 lll2434 klirl0242 EP1AL. T ' ADDRt.SS 31 ... 2011 ltl0o242 tMALT ' &DORE SS 
32 0243:> lll06243 L.OOP 32 kl2512 16Ab243 LOOP 
3.! .).) 

H ia2436 I00C2•1 0111 StTUP ll,;Mt.Cr< PROPER CA toit(iISTt.R 34 I02:>13 lll0b241 01•: St. TU~ ICMtCI\ PROPt.k CA wtCiUTc.R 
35 02437 io2vi1::>2 L.DA 0 1Tt.STU IIlliCRt.MElliT BY AL.L.OWil\iCii J!) 02:>14 ia2IO 1 !>2 LDA Id, Tt.STU 1 lNCRf.ME.NT B'I' AL.LOWIN(, 
3b kl2•4"' fl)6Jltl33 IJOC ld1DSKP ITMt. FIRST 2 UATA CM.,..llit.L. 30 112515 IOliJ~J3 l)QC ;ll 10SKP ITME FIRST 2 CATA CHANNEL 
37 1112441 0211l12!5 L.LlA 111,CJ77 ICYCL.ES AT Tl-le BEGI,..llilNCI 37 lll251 b lll2d130 1.uA VJ 1 C3777 ICYCL.ES 4T THE BECillliNlfll(f 
31:1 llJ2U2 10ti2033 l.)Qd t'l 1USKP IUF ' •HITE. 31:1 i02::>P i:6ii!IOJ3 OOd ltl 1DSKP IOF ' •RITE. 
3§1 02443 I0240ti7 LUA 1, Kb7 3!ii .i2ll20 ;o;/4V (>7 I.DA 11 Kd7 
4!0 !02444 v>601J3 OU&S l1USl<P ' ww I TE 11 411l 1!12521 llib!>I .!3 Dl.)A:J 1 1USKP ' ww I TE II 
41 !0244!) i<i0b165 JSR flSTAL.L. 41 11252:.: <lr'ltilb5 JSH llSTAL.1.. 
•2 I0244b ia01112.!3 l\j 1 oc USKP ISTUP THE WWI TE 40! t02::>23 10610233 llllOC. OSl<P ISTOP THE WRITE .. ,, id24'47 0300bl0 LOA 2 1 1<b14 IACld•STARTilliG Mt.Mul'iY A DUNE.SS 4J ld2524 03IO~OV 1.UA 2Il(b14 14Cltl•STARTING ME.MOHY ADORt.SS 
44 lll24~1d ft1b:l433 Old 1 1 0SK~ IAC1•ACTUA~ E~DlNG MEMOWV 44 1112:i2:> iclb!>.:133 Olt:I 1,ost<P IACl•ACTUAL. E~OlNG MEMON'I' 
45 ia2451 11Ji:l!C0 AUO 0,2 ' A00Rt.SS 4!> 02ti21> 1 lJllllO .. AL)U 0,2 ' &DORE SS 
46 024~2 146414 suit• 2, 1, SZR IAC<t•CORRECT flliOING "11.:MORY 4b lll2527 14b414 SUd# O!,l,SZk IACiit•CORRECT t.NOINli Mt.MURY 
H lll24~3 I00b242 El1&L. T I AOURC:SS 47 Vl2:>30 lllV'I0242 EMAL.T ' A DOU SS 
0 lll24!>4 ld06243 LOOP 41:1 ia253l v>lllb243 L.OOP 



" 0163:; • l'IA l 11< " 0t:s30 • f'IA l N 
01 01 
02 I02:i34! 00b241 01:;' St.TuP rCMt.CK PROPER CA RtGlSTER 0~ lrl2607 iiHH1241 0181 St.TUP l~MtCK PROPER CA RtlrISTER 
03 02033 0211lU>2 L.UA 0,nsru flNCREMf.NT IH AL.LO•lNll iaJ l!l2611t 1!121!1102 L.UA 0 1 Tt:STU I 1"'4CREMENT f:fY AL.L.Otr, llllli 
~4 io2:;34 ial>3tll33 lluC 0, OSKP JTMc. ~IIUT 2 DAU CHAf!INf.L 04 1121> 11 ~liJ ... 33 ouc; 0, U:SKP ITM~ rIRST 2 UATA CHAfllNtL 
00 .02030 ld2kl131 LDA 'to 1 C7171 I CYCL.1:.5 AT TM!: bEGlfllNlNlo 0:; 021>12 1022'!ir: AOCZR 0 1 0 ICYCL.t.S AT TMt bElrlt'llNlNG 
0b 1112630 i06li!0J3 OOtl 16 1 USKP IOF A WHITE. ,,0 I02b1,) i0fl2~·J3 IJUtl ... ,OSKP IUF A IORITE. 
07 !02!;37 I024P'b7 L.OA 1rKb7 07 I02C>14 lll241"b7 I.DA l 1 Kt!7 
011 I02:i4i0 ioe:;133 OUAS 1,l)SKP I "'RITE ll 011 l!l2016 !0601,)3 DUAS 11 llSKP ' WRITE II 
~i ia2:;•1 00616~ JSR llST ALL. 01i lll21>1b lll00165 JSR hTAL.L. 
10 ia264'2 ltlbl0233 NlOC DSKP ISTUP Tl'IE WRilt hl ~2017 l!lOio2J3 NlUL. USt<.P I :HUP Tl"IE WRITE 
11 162:;•3 ld311.'lllO"' LUA :.! 1Kc14 IACiO•STARTING MEl'IO.CY AOURl:.SS 11 I AC0•ST ARTING Mt:MOHY ADDRESS 
12 <'2!>44 1i1e:;433 D 1 ij 1,DSKP IAC1•ACTUAL ENDING MEMOWV 14! ia2o21tl klb:i4J3 tJ l ~ 11 O!!Kiol IAC1•ACTUAL ENDING MEMORV 
1J 112e•:i l 1J0'°VI AUIJ 0 1 2 ' ADORE SS 1J lrl2621 1 :io:~o:ll ~U~LI.. 2 12 ' AOORtSS 
14 02546 1•0414 SUtl• 2i1 1 SZk IAC2•CORRECT !:.NOlrcli Mt.MURV 14 i0262it' 140414 SUDll 2.i,sz.c IAC2•CORRECT ENOlNG Mt.MORY 
10 02~47 l<l'1S242 EMAL.T ADDRESS 10 t:s262J l.1"10242 EHALT I ADORt.SS 
1CI ia25el6 11i0b243 L.UOP 10 lll2024 000243 L.rJOP 
17 17 
1tl 025!>1 1!111}0241 0101 St TUP ICMt:.CK PRDPt.R CA 1HGISTt.R 1tl lil2b2!> 1600241 0111: StTU!J IL.Mt.CK PROPER CA Rl:liIUtR 
1~ ld2:>:>2 1<'12!01 :12 L.Ul 0 1 TtSTU I ll\ICR~MEl>.4T t,Y AL.L.IJllilfll~ lW I02b2b l'l2i,11 :>2 L.llA 111 1 Tl':STU llNCREMt.l\IT tlY AL.LOWING 
2IO ltl2553 ie63i,133 DUC -' 1DSKI' ITHE rlRST 2 DATA CHANNtL 2!0 .02027 ll'.lb,) ... 33 uoc 0,DSKP ITHE FIRST 2 DATA CHANNEL 
21 l!l2!>:>4 i02iti132 1.0A 0,C!rl11 I cvr..i.c.s AT TH!: of.GlN.>!ll\llo 21 <'l2b3i0 10ii!~IOI" AUC 0,0 ICVCL.ES H TME. tlEGlNl\llNIO 
22 i1255:> l'.04~33 UUd 0,0SKF 'ufl' A IOK I TE. 22 ia2b31 IOfi.!llJJ IJUtl l'l 1 OSt<P IOF A •RITE, 
23 il2!>!>b 02411107 L.ll A l 1 KtH 23 1(;2632 kl24~b7 LUA 1, l<t!7 
24 162657 1116:>1 .>J u1,;&S 111.iSKP I "'RIH II 24 1112b3J <'.e!l1J3 OUAS 11USKP I WHITE ll 
26 162:;61tl 111~0105 JS,. fSTALL. 20 1112b34 1110610:> JSR fSTALL. 
20 io2::i1>1 IOC.0233 "llOC USKP ISTOP TME •HITE 20 111203:> i'.10!0233 llllOi,; USKP l:iTUP T11E WHITE 
27 162~52 it3111V6P' L.UA 2 1 l(Ol .C IAC~•STA~TING MEMORY ADOAt.SS 27 t0203b IOli04J3 I) l B 11DSKP IACll•STARTING MEMUHY AOORt.SS 
2tl ld2663 iti6:i433 IJIB 1, DSl<t> IAC1•ACTUA~ ENDlNu l'IEMDHY 2c lll2C37 1:no20 sui:nH 2, 2 IAC1•ACTUAL. ENDING MfMO~Y 
2111 t02064 11.)0!011' AUD 16, 2 ' ADDRESS 211 t026<Cii· 1:>14ioe I11ic 2 1 2 I AUl.lRESS 
31d 162005 146414 Sud1t ii:d 1 SZk IAC;t•COARECT El>.41.lING Mt.MORY 3!0 i'.12041 140414 Sut511 2d 1 SZH IAC2•CDRRECT ENDING '11:.MQIH 
31 ld2:i!io llil0242 EMAl,.T ADORt::SS 31 l<l2042 ialll6242 l:.HAL. T AOURESS 
32 ld2~67 llfllD243 LOOP 31! ~2b43 01H>243 ~UUP 
33 3J 
34 io2~7'1 ltll'.!0241 IJ 1 /: StTuP ICM!:Cll. PAOPtR CA Hf.lllSTtR 34 
3:; ll2:i71 162111102 L.LlA ~, Tt:.STu I lNClilt.MtNT I:! y AL.LUllllNll 30 
36 11!12!>7li! '1bJ033 UOC d 1 DSKP ITl"lt. FIHST 2 DATA CMANNf.L. 
37 11!1257J IOii!lrH 33 L.OA d 1 C(l37 I CYf..l.tS AT THt t!EGlNNlNG 
311 !02574 11:6211'33 DOtl ilJ,OSKP luF A -.1dTE. 
311 ti2!;70 024~07 L.UA 1, l<t17 
4IO 112076 10ti:>1J3 LlUAS l1USKP I wwITE ll 
41 02:;77 11)001t>~ JSR llSTAL.L. 
44! I02001D l<lbio2.)3 'II 1 DC USl'IP I :STOP THE Ill.CITE 
4.) 162bl.'ll t03tOl/l00 LDA :.! 1 Kb14 IACl6•STARTING MEMORY ADl.IRl:.SS 
44 vi20ld4: .000433 tJltl 1r0&KP IAC1•ACTUAL ENDING ME~OHV 
4:> io2003 l 1JOl1i'f0 Al)U '11 2 I ADLIRESS 
40 ll20<'l4 140414 Sud• '2.1,SZH IAC2•CORRECT tl'olulNll Ml:.MURY 
47 11'26111!> "11db2 4 2 t:::MAl.T ADLlRf.SS 
41:! ki20l"b IOl<lb243 LOOI' 

• • • • • 



• 
... 0!037 ·"'''~ 
IU 
02 f02644 !00624~ 0201 
0J I02UO I024l1Hl 
i.4 !02641> 06bl!IJ3 
05 !02647 !02!0152 
1110 I0265IO IOU121 
07 !021:151 12.tl'llOl!I 
0ij !02652 11i63i'33 
011 "'2b53 I0200b7 
till !02654 !061133 
11 ro26110 00t123!1 
12 02600 ro0t1242 
13 11126!17 I0111b243 
14 
10 I02b6IO I00b240 0211 
lb I02bl5l "2410P 
17 02b62 I06b033 
18 !0266.) !02!0152 
lll io21>64 !024121 
2!0 11'12665 l2J~H'Hl 
21 02666 015.)033 
22 026157 020067 
2.) !0267111 IOtil 133 
24 02671 l525.i::0 
211 02672 011l6227 
2b 1112673 09!0233 
27 021174 IOll3733 
28 02670 il011242 
21l !02676 006243 
30 
31 I02b77 I00b240 0221 
32 I0270IO 0241111'.l 
33 !02701 I06b~33 
34 I02702 f02io102 
3!; 11127"13 11124121 
36 I027fl4 12311100 
37 1112705 !05311133 
38 I02711l6 I02011lb7 
3111 !02707 IOb1133 
4IO I0271f0 152520 
41 lll2711 !006227 
42 ro27 U! 1021120 
43 1112713 10bl033 
44 I02714 "'63733 
4!> 02715 11i011242 
4b !02716 liHHi243 

Sf.TP1 
L.OA l,ttuFF 
OCltS 1, OSICP 
L.OA 0,Tt.STU 
L.UA 11 C:17 
AOD 11 0 
OOC 010SKP 
L.OA IO,Kd7 
DOAS IS, LJSKP 
ITlhT 
E"'AL. T 
L.OOP 

SETl>l 
L.DA 118UFF 
008 1,0SKP 
L.DA 0 1 TES TU 
L.OA l,C17 
ADU l,0 
DOC li,OSKP 
L.DA 0, Ktt7 
OIJAS IO,OSKP 
SUttZL. 212 
10lT 
NIOC: OSKP 
SKPUZ OSKP 
EHAL.T 
L.OUI' 

SETP1 
L.L>A 1, BUFF 
DOtt l 10SKP 
L.OA 0,Tt.STU 
L.IJA 11 C17 
AOU 1, 0 
DOC 0,0SKP 
L,L)A "' 1 l<tt7 
OOAS 111,l~SKP 

SUttZL. 2,2 
lolAIT 
SUttZR 0,0 
DUA 0,IJSICP 
SKPUZ DSKP 
EHAL.T 
L.OOP 

• 
•ATTEMPT A C:DMPL.ETt lolHlTE 
•(FIRST 1o1R!Tf WITH wC OVFL.0) 
ION~ SEC:TOR 

IUNlT # • S~CT CNT 
•SfL.ECT UNIT 

111RlTE I I 
•11AIT l00MS OR UNTIL. INTERRUPT 
ITIMEOUT, NO INTERRUPT 

IATTlMPT TO CL.EAR "OP OUNt" 
H1ITM (C) PUL.SE, 

IS!T •OP DONE" 11ITH A ONE 
•SECTOR WRITE, 
IS!L.EC:T UNIT 

11o1R1Tt II 

'"'IT 100MS OM UNTIL UONE 
IATTEMPT CL.EAR 
ICC) PUL.SE DOES NOT 
l~L.EAR "DP OO~E" FF, 

IATTEMPT TO RESET 
•"DP DONE" wITH "OP DATOA" 
IOILI "DATA II"• 

ISET "DP DONE" •lTH A l SECT. 
r11RlTf, 
ISEL.ECT UNIT 

I ,.A ITE 11 

•wAIT li110MS DR UNTIL. OONE 

I ATTEMPT RESET 
•"OP OATOA" ANO "DATA I" IJOES 
•NOT CLEAR "OP OONl", 

• • 
A 01/l3b 0 f"Al~ 

01 
!Oil "'2717 I00b240 02JI 
03 lll2721/l "'241bi' 
04 l/l2721 "'bb~33 
ill!> 1112122 l/l21111 :>2 
00 !02123 lll241~1 
01 lll2724 12Jl'llrl1 

IOb !0272:) iob.>~3J 
011 02720 l/l211:11'1b7 
llD lll2721 l'l!i11->J 
11 02731'· 1:Si!:S2P' 
12 I02731 IQl/l0227 
13 02132 ~6J733 
14 I02733 "'b.>ti.>3 
t:> !02734 t0b242 
lb io2130 111'10243 
17 
18 "'2730 IOIOb241'1 Di!41 
1lii !02737 lll241110 
20 0274IO 0bb033 
21 1112741 ID21Dl:S2 
u !02742 !024121 
23 !02743 12301111/l 
24 1112744 fdb3P'33 
20 io274:> 0ii!loHlb7 
20 !02740 11161133 
27 .,2747 l!l2:S20 
28 io27:ii0 00!i227 
211 !02751 (tl!i4433 
30 ft!27:S2 021/l"l6~ 
31 lll27!53 11/l/414 
32 1112704 I0_,11242 
33 io27:S:> llll"b243 
34 
3:> !02700 10lllb24£ 02:>: 
30 I027ei7 ~2'4100 
37 I0276"' l/l!iO[(lJJ 
311 1112761 I021/l1:>2 
311 I02lb2 ~24121 
411! 1112763 1231110it! 
41 I027b4 IO!i31'133 
42 io2705 tl2111llb7 
43 11121110 l'lb11.>3 
44 !02707 152!520 
40 111277111 1!0b227 
4fi !02771 f(l!i0433 
47 1112770! "'210lbl/l 
0 1112773 I031/l211 
4111 !02774 143flll01ol 
:Siii 02170 120!414 
:;1 !02776 00b242 
52 02777 (illtlb243 

StTi'l 
LLlA 1, t:!uf'~ 
OUtt 1,0510' 
L.LiA Ill, Tt.STU 
L.UA l1Cl7 
ALllJ 1, Ill 
Due 0,DSKP 
L.DA 1!1,Kb7 
ODA& ro,uSl\P 
SUoZL. 2,2 
liA l T 
SKPUZ OSKP 
SKPbZ OSICP 
EHALT 
LUOP 

Stfl'l 
L.[)A 1, !tUFF 
DOtl l,DSl<P 
L.DA 0,Tl:STU 
L.u• 1, C:17 
AL>IJ 1, 0 
DOC 0,0SKP 
L.lJA 111,i<tU 
OOAS IO,OSKP 
SUttZL. 2,2 
WAIT 
IJlA 1, OSK!' 
L.DA 0, 1<1514 
ANO# ld.1,SZR 
EHAL.T 
LOOI' 

StTPl 
L.OA 1,BUH 
OUtl 1,DSl<P 
L.LlA ill, TES TU 
LOA 1,C:17 
ALiO 1 1 0 
OOC: .d,OSKP 
L.OA 0 1 1C87 
LlOAS IO,USKP 
SUtlZL. 2,2 
•All 
Oltl 1, lJSKP 
L.UA 0, t!UFF 
L.OA 2,C:402 
•uu 2,10 
SUli# 1.ro,sZR 
EHAL.T 
L.OOP 

• 
1L;Ht.c:K dUS'f•DO~t. 

•FOL.L.OWIN~ A l SEC:TUR wRITE 

ISEL.EC:T UNIT I 1 SlC:T XFER 

JlljRlTE I I 

IWAIT l00MS (OR UNTIL. "OONE") 

lt.RHOR I' "DP DONE" • 0 
IOR "DP BUSY" • 1 

ISEI: IF A 1 SECTOR 
lwRlTE C:AUSl:S "DATA L.ATI:" 

ISEL.ECT UNIT I l SECT XFER 

1wRITf 11 

JlolAlT 100MS, (OR UNTii., "DONE") 

l"RE01" DOES NOT CLEAR 
l"DP FL.AG", REiULT& lN 
•"DATA LATE" STATUS, 

•CHl:C:K t.NOING MEMORY 
•AOOR~SS (CA REGISTER) 
•FOL.L.OwlNG A 1 SECTOR WRITE 

JSEL.ECT UNIT I l SlC:T XfEH 

ll'jAIT 100MS ( 0~ UNTIL "DONE" 
JAC1•EN01NG ME~ORV AOORESS 
IC:DRRECT ENDING AOOHESS • 
1(8UFF)+400+2 1 IN (AC0) 

ll:NUING ~EM ADOR ERROW, 
•AC!ll•GOOO 
'AC:l•BAO 



.. 0111311 0 l'IA lN .. ~.0411\ eMAlN 
1111 fill 
0c 03000 00624'11' Dl!lil SUP1 JCHECK FON PROPER t:NOING 02 l!lJ~l!J v!\'11!2411! 02w: StTP1 I lNSUwE THAT "INC HEAD" 
llJ 1113H1 !02411!~ L.UA 1,BuFF JDISK ADDRESS FOL.L.OwING 03 .031(64 VJ2k' 1 bkl LOA ~. tHiFF lfUNCTlONS PROPtHL.Y 
04 03002 lllbb033 DUS 110SKP 11 SECTOA WRITE ON HEAD 0 IU .03lil6l> <'!l!UJ3 llUd lcl 1 DSKP ITHANSFEA 7 StCTORS OW 13 
II~ 03!1l03 1112ici1l>2 LUA 0,nstu JSECTUR 0 _,b lcl3i16tl .acvi102 LUA 111,TtSTU ISECTORS OEPENOlNG UPON 
00 03004 024121 I.DA 11 C17 l"IlllC SC" CAUSES "SC1•SC8" IOb 16311t17 1'!3VJ1l>~ LLlA 2 1DTVPt I Hit DISK TYPE 
07 ltl3H:> 12J~V·i:. ADU 1,"' no GU FAOM 1111 TO UU 07 0311)70 I024171 l.UA 1, c11 
H 03~00 11')63033 UOC 0 10SKP IANIJ St.TS 11 51" • ill8 1113~71 1:13111!3 AUUI. 21i111SNC 
0!il 03k\~7 02~0tl7 L.OA ill 1 Kt:17 011 11130.: C/24117 LUA 1, G3 
hl ijl311111tl llllil 133 DUAS ijl,USKP ldlTt II 10 ltl31C7J 12J~l.11l A1.1l) 1,P 
11 I03il!11 1 "i:!!ScV SUt:IZL. 2 12 11 111Jre7 4 1r:1bJ~J3 UU(.; \11 l)SKP IL.DAO UNIT # • 11 St:CTOAS 
le 111Jt012 t11002;c1 WA!T INAlT lld0MS (UA UNTIL "DONE") 1ill "13~'. 7:> ~211 1~07 LIJA V!,Kb7 
lJ !0311113 "'tlbA33 OH: 1, lJSKP IHEAO ENOlN~ lJISK AOOHEliS 1.:1 lll307b 1101 \J3 DUAS lll1liS1!.P I ,,Rlft ll 
14 1113014 l'J31111J3 LOA 2,C03' 14 ll:l3077 15illtllitil:l SudlL 2,2 
lb I03I01!> 147411l0 AlllU 21 1 IMA&K OUT UNIT II lb d310111 ilr/lb227 loj All lwAIT 100 MS (OR uNTIL. 11 00NE") 
lb 0311l16 162IOl'l63 LUA 0,Ko11 ISECTOH . 1 Ui 1i3H'1 i<'!CibAJJ DIC 11 OSKI' rMEAO ENDING OISK AOOWESS 
17 111311)11 122414 SUdll 11 ro, SZk 17 11)3100! o<l3111J3 L.UA 2, C!i137 
18 i.13t02111 fl\1110242 E11AL. T rt.NDING DISK AOORt.SS NOT l8 !0310.3 1 AlAllllol hl) 2, 1 rTHM0111 AWAY Ul'<llT II 
li !03021 01flo243 L.00'° IP1fA0•01 SfCTOR•1r SC•0 11.1 dJ1ftJ4 1112io212 LOA 0 1 C42i! I AC111•G.OOO, MEAU•l SEc:T .. l 
2IO 2ill io31k'l> 1'!2A14 SUt;# 110 111ZR I AC 1 •t:IAU 
21 ro3022 iiH1t1240 D27: St. H'l I ATTEMPT A 2 SECTOH 21 ro31lrlb 1'llllb242 EP1AL. T I CMt.CK "AOV MD" 1 

11 1NC 1-tEAO" 
22 td3023 td2Vl 160 L!JA 0 1 t;UH 1 •RI Tc., 22 tl311t17 \.100243 LIJUr 
23 io3rt24 lllfi2033 l)(Jt; ~, DSKP IFlkST ATTEMPT AT A WHITE 23 
24 ro31d2o f!!2111~2 L.OA ~, TtSTU IL.ONGi:.R TMAN 1 SECTOR 24 io311 IO i(J0t1240 031:1: StTt'l I ATTEMPT A 16 St;CTOI< wRITt. 
2:1 !113~?b IC24114 LUA 1,c1s 20 !03111 1'l21r:11t>lll L.UA r/I' t;urr rVERIFY CuAWECT ENDlN~ 
2b 0311!27 12J010lt Al.Ill 110 20 I03112 lllli21r1J3 ooi; 111,DSKP ILHSK AIJDHESS 
27 1113i0311l 111b.)lllJ3 DI.IC i'!, llSt<P ISEL.ECT UNIT 2 SECTURS 27 Vl311J ro21:11ti2 LLlA fll, TtSTU 
28 1113031 r.l20Pltl7 1.UA Ill, t<t:t7 28 lll3114 il!OJV1.)J t.lUC 1!! 1 DSKP IUN1T II I 16 SECTORS 
2lil 031632 lil01133 OQA:, lcl1USKP 1111RlTt. ll 2111 t03115 t02~lrl07 1.UA " 1 Kt:!7 
3111 lll31!l33 1!52:'.liiHl Sut;ZL 2,2 31il "311t'> "611.)3 OUAS lil1USKP I WR IH. II 
31 11i311!34 t00t>227 "A 1 T , ,.AlT 111l0MS (OR UNT lL. 11 DONE") 31 11'.13117 1l>il!52"' SUt:llL 2,2 
32 ID3fll3:5 (lleib4J3 DlC 1,0SKP IHAO ENOlNCi OUK ADDHESS 32 11131211J IOVI02C'7 WAlT JdlT 100MS CDR UNTii. "DONE") 
33 vi303o ici2I0133 L.UA .! , C.i37 I MA:iK OFF Ulll IT II 33 lll3121 1')1!04.)3 U lC 1 r O:,Kt> IHEAO t.NOlNG OISK AOOkESS 
3• 03e37 1074iofi' A"1U 0,1 34 163122 lll211iVIC:5 LI.IA Vl 1Kd9 JSfCTOR A 
3l> io30411J ld2~fi'04 LtJA li1 1Kb111'.1 3!5 1?312.) lil34fi'7V1 LOA J 1Kt!6 IHEAO 2 
3tl lll304l 12i11414 SUt:lll 110, SZfl lt.NUllllG DISK AOL>RESS lllOT 3o lll3124 11'.131l1 o~ LUA 2 1DTYPE 
37 1113042 11100242 El'IAL. T 111EA0•0, SECT•2 1 SC•0 37 .o312l> 1!>31it3 AuUL. 2,2,sNr; ISlllP IF 2311 
311 1113043 11Hlb243 LOOI' JACIO•liOOC ACCw, A Cl •BAD 3~ ro3126 1702-c?V MO\IZ~ 3,3 JrtEAO 1 
31i1 311 l(j312 7 1!iJfi'iuli AUD J 1 r.l 
41Q ~311J44 il0b241' 02111 StTP1 JATTEMPT A 2 SECTOR wWITE 41.1 ld313it 111341.33 l.UA .;, Cltl37 
41 ltl311l40 11'.12"11 bfll L.UA li:l,t;uFF 41 !03131 1074!0"° ANt) 3, 1 
4c i1131CAO ltlbi11V1.>3 OUt:I 0,U&t<P 4ill io3132 12c41A SU"'• 11 Id, :iZM IACl•ACTUAL ENOlNG DISK ADDRESS 
43 "13047 i<l21D 102 L.UA li 1HSTU 4J l(j313.) 1:)0b242 E11A1. T IAClil•COWRt.CT ENDING OUK ADDRESS 
44 lil31rl!50 1(24174 l,.UA 1, c 1 !l 44 .0313"1 ll'.ll?b243 L.UOI- I to SECTOR TkANS~t.R • 
4l> ld3it51 12Jflll00 AL)U 11111 
4D lll3iti~i! v:il!31i'J3 DUC 111 1 USKP I l!E1.ECT UNIT I 2 St.CTuR:, ., .o3rt~J it2ll'.lli1t>7 Ll)A 01 l<t:17 
4d lll.ll0!54 !061133 DuAS idrDSKP I 11RlTE II 
4W llJ3fd!Sl> 1 !52!51!~ Sut:!ZL 2,2 
!511l ici3rt:'.lb illllo221 WAIT 11on 100IMS )OR UNTii. 11 u011tE"l 
51 '63it07 ttCi4433 UlA 1 r DSKP IHEAO STATUS 
52 11131DOrt llll!Jb3J SKt'U'll DsKP I !'jQ Nl)P ODNt" 
53 1?.l!Cb1 '1li<ID242 EHALT 1FOLL.OwlNG 2 SECTOR wrc I TE 
54 .03~ei<i:! 11illb243 LUlll' I (ACl)•STATuS fltG, 

• • • • • 



• • • • • 
... 011l4l ,MAllli ... '11114" ,,..AH· 
1111 11!11 
02 1!313:> 1!002411! OJ11 Sl:.H'1 I ATTEMPT A 16 St.CTOR l'IRIH. 02 !0321 t- ~lll0241t DJ2A: SI:. TP1 I uR ! VI:. UISK AUAPH" 
0J !03136 lll2kl 1 bV 1.LlA 0 1 BU,.-F I ANiJ YERI~V CORWECT E~OING 0J lll3211 lll2" 1 :>" LUA 0 1 DTYl'I:. 
(d4 !03137 IC02IOJ3 LlOt:I ~ 1 DSKP IMEMOIH ADORE SS 04 ioJ22fd 101113 l'IUVL# 0 1 0 1 SNC 
05 f031411l 0201!52 LUA 1!1 1 Tl:.STU 11!1!> I03221 l"l'll0423 Jl'I ... l.lJ2L: 
lllO 1!3141 lll!J.1"1J3 UOC "1 1 0SKP I Ulll1 T # I 1!J SECTORS 00 dJ222 it21.H'lbJ LUA 01 Kt!l l IIlllTO END OF CVl.INDER TO 
07 !03142 lll200b7 LOA 0 1 Kl:l7 11!7 1!'3223 10 4!0 7 7? STA 0 1EUCNT IL:HHK l"IC HO FL.OP 1111 
08 lll3143 lll!i 1133 DuAS lll1USKP 111RlTt ll 0t:! ld3"24 ili2IO 1 !:>2 LUA lll 1 Tt5TU IAD.&PTEH L.Oriic.;, EOC 
011 1!3144 1!50/520 SutiZL 2,2 0!.I "30!2:> <?6J0J3 ouc 0 1DSKP '~ o~ CARTRIDGE occu~s ON 
1lcl lll314!:l IOklb227 ... lT ld!T 111101'15 (OR UNTIL. "UOl'IE") lid ld3~2b 11211llblll 0311?" I l.UA I'!' t:IU"f' llc?NU wRITt CVCL.E, 
11 !03146 '1211l1bV l.UA ~ 1 tHJf'F 1su1nlNG AUDkESS 11 ld3227 .0!>2(1133 LlOt:I fll 1 Ll&KP I 
12 11)3147 lll24~bi:1 1.llA 11Ktl14 I T .. o 12 f032311l lll210l'lb7 L.LlA Ill 11(!!7 I 
1J f031!>11l lll3IOl'l73 LUA 21 l<t:l3 I 1 Ill ,illl0 13 !03231 1rH> 1133 Ll[JAS i0 1USKP I 
14 !031!>1 123ill01" ADU 1, 0 14 !03232 1!52!52~ SUt:IZL 2,2 I t.OC,;NT 
1!5 I031!52 14JP1111111 Aull 2,"' 11:.NulNG MEMOR1 AOOWt.S~ l!> l/J30!3J llll/J0227 WAIT 116 st.CTOR IMRlTE CVCl.t. 
lCI 11)3103 06:>433 D lt:I 1 1 OSKP ltRWOW FOl.LOwING A 16 St.CTOk lb I030!34 11164433 DU 1 1DSKP I COUNTER IS L.OAUED i'1 I l M 
17 l/J3104 1'12414 su~• 1 dl, SZk I .. RIH. 17 1'.'3<C3!> "2c.17!>7 I.DA l/J 1 0AO<I 11ox, NUl'IBEW OF LOOPS 
11l (131 ~5 I00b242 tMAl.T IAC0•GOOO 10 ~·,3;,: 3b 1VI7 4io~ '"'U ~, l IREQUIRED TO ACHIEVE 
lli lll31~o 111ilb2<13 L.OUI" IAC1•tiALl 111 lclJll37 l 10b41 !) SUt:I# 10, 1 1 SNR IAN EOC UTl:.R A START 
20 2IO w:i324ia ~01tl4I04 JMF' .•4 lf'ROM MO~, SECTU" e, 
21 1113157 I00b24t'I DJ2: St.H'l ICAUSI:. "ENO OF CVL.lNOt.R" 21 lll3ie4 l ~147:i• DSZ EUCl\T I K811 CC) OCTAL u. 
2iil l/J31bl0 I02101:>V' LUA 111 1 DTYPE ITO OCCUR DURING A 22 !032411 IOl/Jl/J7b4 J "'"' 032t:S 11110 EOC & MORE L.OOf'S 
23 11311>1 ft)Jftlo127 LUA 2 10AD1•1 It SECTOR IMRITE 2J io324J <ll/Jb2o12 E~Ui. T_ INO Eoc. CK %NC MD1 Mt.AO,& 
24 l/J3162 llll 11~2 l'IOVL• 0,0,szc 24 '113244 IO!i!Cl243 U32CI L.DU'°' It.CC FL.UP IN ADAPTE~ LOGIC, 
2:> la3163 00(114(04 JMF' ,+4 ICAkTwlUGt. DISK 
2!i I031b4 1~1410i:1 INC 2 1 2 
27 !031()0 llll12it'2 1'10\IW ill r I'.' 1 SZC ISKIP IF 2311 DISK PACK 
2d l/J31!iCI 10141tl~ I lllC 2,2 12314 DISK PACK 
2!i lll31!J7 ltl21N•V LUA rd 1 Ill1 2 lllET PROPH DISK AOURt.SS TO 
30 0317!0 !02411 :>2 LUA 11H.STU I CAUSE 11 EOC" 
31 ld3171 12Jetio0 •uo 1, 0 IAOU IN UNIT • 
32 l/J3172 06J033 ouc 11l 1 0SKP HilllAl.L.1 
3J I0317J I021/J1CIV' L.UA 0 1 8Uf'f 
34 l/J3174 I06il(0J3 OUtl l/J 1 OSKP 11.0AD MEM &DOM, 
35 lll317:> l/J211l11Jb7 I.LIA 1/1 1 Kt:17 
3CI !03176 I0611JJ IJUAS IOrlJSKP IWRlH. ll 
37 !03177 15200:!~ SUllZL 2 1 2 
38 I03iil00 !0"162~7 Ii A IT JdIT 1io0MS (UR UlllT 11. "OONE") 
3g io30:Pl1 01544J3 ll l A 11DSKP IHEAU STATUS 
4!0 llln0;.i 02I0•12 L.OA ill10A04 
•1 I03tl/JJ 111l7410lll ANU ~,1 

42 !0321114 11/JUlA SU~# io,1,SZk INO 11 EOC" o~ "EAR" OR "OP DONE" 
43 I032fl!:l ldfll0242 t::IUl.T l~Di.LO~lNG wRIT~ OVER END CYL. 
44 I03210b 10rll6243 LOOP IAC0•EXPECTEO ENDIN~ STATUS 
•=> ill32~7 lt)f/JI041il7 JMP OJ2A JAC1•ENOING STATUS 
4'6 
•7 I032hi lll0J211 ,+1 
48 !03211 ill"1VJ!J/fj llAO 11 Ci7!J ICA~T MEAD 1 SHT 13 2 SECTOIU 
•II !03212 10lll45J!i 4:>3CI 12311 HEAD II SfCT 0 2 SECTORS 
!50 !03213 !011576 11 Ci76 12314 HEAU 23 SECT 13 2 St.CTORS 
51 !il3214 10i!021 DAU4l hH1rlJ21 l"DP uDNE 11 , 11 EOC","fwA 11 ,STATUS MASK. 
!52 !0321!5 ld011l020 t:Ut;NT I 2!0 



.. lh.-l43 oMAIN .. 011l44 o"1Allli 
1111 01 
02 "13245 Ho2oil0 03JI SffP1 JATTEP'IPT A .. EAO 02 63324 "'0024e 030 I StTP1 IA TT EMPT A HEAD 
03 I032•o 0201b2 1.UA 11.t, TUTU JC FIHST JoiEAD 11111 0J oa332!> "12!01!>2 l,.(;A i/l 1TtSTU I \ St:CTOH READ 
u 1(132"7 !024121 LOA 1 1C17 04 iti3326 !024121 LUA l ,C17 
0!) !032~13 l23PIO~ ADO 1 191 14!) 1113327 123khlilll AUD 1,0 
1110 !032~1 IOl>Jlll33 DOC 0,llSl<P JuNlT # I SECTOR xF1:.R 00 io3J31il .oti.)0J3 OUC: Yl 1USKP llJNlT It I 1 81:.CT xHR 
07 I032b2 ~U074 LOA PJ,K1:12 07 !03331 11121H'J74 LOA l!l 11<b2 
01:1 I032b.} iOliiP'J3 001:1 ld 1 0Sl<P ICA . 21i10U 01:1 .03332 !002033 DUl:I Pl 10Si<P ICA . 20000 
011 I032:54 1fll241tilll Sui; 0 1 11! Pl~ !03333 !liCiV)133 llilOS USllP lkEAD ll 
llO I03:i!!Sb IO!i11H OCJAS lrl1llSllP JHEAO II liO IOJJ34 1!Sc!Sil!oa SUl:IZL 2,2 
11 lll3:i!:56 1~c:52~ Sul:IZL 212 11 ;o333b I0~0227 wAIT I !jAlf 1I00MS (OR UNTll. "0011of 11 ) 
12 I03ii:57 10f0b21i17 lllAIT JwAlT 100M5 (OH UNT 11. "UONE") lit .o333b 1621d2I02 LUA ill,C70 I A Cl •SUTUS 
13 I03260 f,:!>4433 UlA 1, DSlll' IHEAO STATUS 1J 1113337 123414 A/11011 1,"', SZk l~RHOH STATUS FOl.1.0•ING A 
14 i13:i!51 125113 MOVI.• l,1 1 SNC I OONt 1 14 ia3341.1 0011242 t.l'IAL.T IHEAO. "SEEK t.R"1 OR "AIJDHfSS/ 
10 .03262 IOfOC>242 El'IAI. T JNO 11 Dll' OONE" ON JiltAO l !) i03J41 11Hllb24J LOUP IUNSA~E" 
lf> 1432b.) I00l>243 1.00P IAC1•11A~ ~NDlNG STATUS 11> 
17 17 i!334C! 02111!>"1 037: LuA 0 10TYPE llF CARTRIOlif DISK 
111 103264 kHllb24i'l DJ4: SC. Tl' 1 J ATTEMPT A READ 111 io3J4J 11tl1111i2 MDVI. il1i01SZC I UON 1 T ATTEMPT A FORMAT 
UI I032fi:) !Oh 102 LOA 0 1 Tt.STLI I 1 StCTOR 111 1:13344 11'1r'l41" JMP E1 I MOOE Rf.AD 
2IO 032Cib !024121 L.DA 1, C17 2!0 1'13345 11Hlb24"' Sf.TP1 I ATTEMPT A HEAD 
21 I032b7 123!fl01i' Al.)0 1. ill 21 I03J4b !112I0152 I.DA 0 1 Tt:.STU llN Tr1E FORMAT MOOt 
22 llJ32711l 10t;3.,J3 OU!.: ~.ost<P IUNlT # I 1 SH TOR lll'C.R 22 111H47 !0241'74 I.I.IA 11Kb2 l(FlRST USE O~ l'ORMAT MUDE) 
23 !03271 iD2I0074 i.OA 0 1 llt;2 23 lll3350 12J0V'Ql AuU 1,lll 
24 ICl3C72 IOC20;;.3 OOtl 11,0SKP JCA . 20000 24 I03J!> 1 11:)630.)J L)UC ~,osi<P IUNlT It FORl'IAT l'IOOt BlT 
25 1113273 l10c4i:P' SUtl 11J 10 2::> !03302 ~2iUV7.0 1.UA l'l, l<b2 
20 03274 1!151133 DuAS i!,DSl<P l~EAO II 20 lli3353 IOO;tll'.)3 DUI:! ~,Dltl<P IL.A • 20000 
27 !0327:5 1:52~20 SU!:IZI. 2,2 27 ~3304 !!;Olll 133 NlOS LjSKP H~EAD 11 
28 i03'7b (00b227 !ojAIT llllAlT U0MS (OR UNTlL. "UONE 11 ) 2& 1:133:>:> 1!>"020 l»U!:ILL 2 12 
211 03277 "104433 DIA 11 USl<P IHEAO STATUS 21i 11J3.>0o iOillC2il!7 wAlT I l'IAl T 1ill0MS (OR UNTii. "DONE") 
31d io3300 0200bltJ L!JA "', l<b 14 J"OATA I.AT~" STATUS 0111 30 .03307 1c:it 13 MIJVL.# 1,1,SNC I AC1•STATUS 
31 113301 12341• Atl•O• 11Ill1 SU ,. l SECT RUD 31 10336"' e1i102.02 ti-ULT INC "OP DONE" FOLl.O•IN~ FMT READ 
32 (03302 00Ci242 fl'IAL. T JAC1•BA0 ENDilliG STATU~ 32 ii3361 .OIOC243 LOOP JCH~CK "F OONE 11 , 11 R/w uONE" 
33 ii!3303 l/,lll0243 LODI' 33 
34 34 
3() 1113304 ""b24~ 030 I Sf. Tl"1 I ATTEMPT A R!AO 
36 11J3305 02((,152 LuA .,,nsTu I 1 SECT OW READ 
37 03306 11124121 LOA 1.c11 
3tl lrl3307 12J0Vllll AUO 1,i..1 
3lil io3311il 0631'.)J UUI.: ll,OSKI' UNIT # I SECT •HM 

"" i03311 162!0074 LUA ll 11<d2 
41 "'33111? 11102033 oui; 111, OSl<P ICA . 20000 
42 i03J1.} 1 !024110 Sul:! ~,(;I 

43 !03314 ~61133 OOA::i iD10Si<P lt<EAO 11 
44 111331:5 1:12:12e Sul:!ZL. 2 1 2 
4!> 1113.)16 11Jlllti227 oj Al T l"'lT 1olJ0MS (OR UPllTlL "OOlliE II) 
4b !03317 111>:>4J3 011:! 11 OSt<P IREAD STATUS 
47 .a3320 {•2!0217 L.L.iA .a 1Ci1!04M lt.NUlNG MEMORY AOORf.Sb 
41:1 !ll3321 122414 Suri• 1, 11, SZR 115 ~kONG FDLL•OING 1 St.CT HEAD 
4!il 1£'3322 11101>242 btAL. T IACIO•CiOOD 
5IO "'3323 it0b243 I.DOI' IAC1•tUO 

• • • • • 



• • • • • 
.. 0I04b 1 l'IAlN .. li:lit!46 0 l"A l r. 
01 ~1 
0i! 03302 il0f>237 Ell JS~ 1111Sf. T JLiO St.EK/WRITE/HEAD 02 io3441tl .!~0237 E31 JSH lllSt.T r~o St.EKl•RlTt./HEAO 
0J !03363 I00b261 DUSEK JCMt.CK DATA 03 "'3441 irl0b2b1 OuStl( JCMt.CK DATA 
04 !03364 I00I0000 0 JSEEK CYLINDEH ZERO 04 I0344li! I00iOPIWllil ~ JSEEK CYLINDER ZERO 
0b 0336:5 01/l&242 EMALT JERROW DURING SEEK1 ACl•SUTUS 1211:> !03443 li:l0b242 t.MAL. T Jt.RHOR DURING SE£K1 A(;l•STATUS 
06 !03366 iOllJV!4li!2 JMP E1E JSKlP REMAlNDt.R OF TEST 1216 k'.13444 "'ltll04"2 Jl'IP E3E JSKlP REMAINDER OF TEST 
07 07 
011 ld3367 IOllJ621:>:5 Gt.NU AT JU.ENEIUTE DATA 011 i:l344b i0062b:5 liENLiAT JliENERATE DATA 
Ill~ orl337IO I00b21:5 ZC:HOS JDAThALL ZEROS 0~ 11:)3446 iHtl!;233 NUl'ISEw IUATA•NUMSEHS 121•377 
10 03371 00633P. PHriENLl JDATA BUFFER ADORt.SS hl 11:)3447 0P1633rc folRGENLl JUATA BUFFE~ ADDRESS 
11 11 
12 03372 I0062:57 WRITE IDO TME WIHTE 12 ll:l34:5(c) irlldb2:57 lllHITt: ruo THE WRITE 
13 03373 I00b331'! PRGt.NO IUATA BUFFER ADDRESS 13 lcl34~1 lcl00331tl PH Gt.ND JLiATA BUFFER ADDRESS 
14 03374 0111011117 17 JMEAD•0 1 SECT•01 1 SECTOR 14 1113402 011Hl017 17 JMEAD•0 1 SECT•lll 1 1 SE~TOR 
1 :5 03J7b 01116242 EMAL.T rt.RWOR lN WRITE 1 ACl•STATUS lb I034:53 I006242 EMAL.T rtRHDH lN WRITE, ACl•STATUS 
16 03370 01!!0412 JMP E1E JSKlP REMAINDER OF TEST 16 !03'404 ta01?412 JMI' E3E JSKIP REMAINDER OF TEST 
17 17 
u I03377 io06206 READ llCEAD THE DATA 111 io34bb .OllJ02b6 REAU IHEAD THE DATA 
lg lrl3411l0 10lll67311.1 PRGEND+411l0 IDATA BUFFER ADDRESS 111 id34:5ti 006731'1 PRGl:.NLl+40ill JLlATA BUFFER ADDRESS 
2111 lrlJ401 0!0011117 17 HtEAD•lll 1 SECT•lll1 1 8!CTDR 2IO 11:)34:17 IOiOlrllll 17 17 IHEAD•lllr SECT•lllr 1 &E(;TOR 
2l 11:)341212 0062<42 l:.HALT rERHOR IN READ1 ACl•STATUS 21 11346id 006242 EMAL. T H~RMOIC lN RHO, AC11STATUS 
22 111341113 00041?5 JMP t:1E u llJ34tl1 IOIOIO<ll'J:I JMP E3E 
23 2.; 
24 !03404 001126"1 CHEC,;K JCOMPARE DATA BUFFfHS 24 !03462 fl0b26111 Cl'tl:.CK l(;OMPARE DATA BuFFt.RS 
2:5 I03411lb 0111633111 PFIGfND lliDOD BUFFER 2b ll:l34b3 11H'lb330 PHGt.NO lllOOD BUFFER 
26 03406 lelrlb730 PHGt.NLi+40id IQUESTIONASLE SUFFER 2b fd34ti4 0P1073111 PRGl:.NU+40f/J rwUtSTIONASLE BUFFtR 
27 03407 !006242 EMALT ltRHOR, ACllJ•GuOD wDRD 27 I034bb I00b242 EHAL T lt:RROR 1 AClll•GOOO wORD 
28 lrl341IO !01110243 E1t::I LOOP J AC l •IUD wORD 2ti I03400 flJ0b243 E3tl L.001' IAC1•SAD wORO 
2Y 211 
30 !03411 rtll6237 E21 Jl:IH llllSt.T roo SEEK/WRITE/READ 3IO i034b7 VJ06237 E41 JS~ lllSt.T ruo SEEK/-RITE/READ 
31 03412 ldl062b1 OOSEK ICMECK DAU 31 ld34170 11)06261 LlOSEK JCHECK DAU 
32 !!3413 ltl011Jflltl/0 0 rSEl:.K CYLINUfh ZERO 32 I03471 1?01ollllii:0 0 JSEEK CYLINDER ZERO 
33 03414 llJ06iZ42 t.l'IAl.T JtRROR DURING SEEK1 A(;l•STATUS 3J 0347:i! 006242 EMAi. T IERWDH DURING SEEKr AC1•1TATU8 
34 !0341:5 00041i!2 JMP E2E ISKIP REMAINOt.R OF TEST 34 !03473 li:llrl1?422 JMfol E4E r~KlP REMAINDER OF TEST 
3:5 3b 
36 !03416 00b2bb CiENLlAT lliENEldTE DATA 36 ia3474 i00b2b:I Gt.NLlAT JloENEHATE: DATA 
37 !03417 00e214 ONt::S IDAThALL ONES 37 !03470 ~0b223 AL.Tl IDATA PATTERN • 10101B1 ETC, 
311 k)3420 006330 PR GENO JDATA BuFFER ADDRESS 36 I0347b 0i!b33"' PIHif.NLI JUATA BUFFEH ADDRESS 
311 311 
4IO !03421 00b2b7 111kITE ILlO THE WRITE 4!0 11:)3<177 ldldb2b7 lllRlTE 100 TME WRITE 
41 03422 00b3311l PWlil:.NO IDATA BUFFER ADDRESS 41 I03b!ill0 I00633P PRGEND l~AT~ BUFFER ADDRESS 
42 !03423 10lll0017 17 IMEAD•l!lr SECT•lll, 1 SECTCIA 42 03b01 lil0I0017 17 IMEAD•0 1 SECT•e, 1 SECTOR 
43 03424 01116242 EHALT IERRDR lN WRITE, AC1•STATUS 43 I03bltl2 I000242 EMALT lt.RROR IN WHITE, ACl•STATUS 
44 li:l342:5 00~412 JMP E2E ISKlP REMAINDER OF TEIT 44 ld3b0.> li:l0id412 JMP E4E JSKlP REMAINDER O~ TEST 
4:5 4:) 
46 !03420 I00b2:56 Al:.ALl JWEAD TM! DATA 46 ld3504 llllll0256 READ HcEAD Tl'IE DATA 
47 I03427 00673e PR!it.N0+400 JDATA BUFFER ADDREIS 47 !03:505 110673~ PH1il:.ND•40!0 IDATA BUFFER ADOREIS 
411 1113430 000017 17 IH!AD•li'l1 SECT•lll1 1 SE(;TOR 411 ltl3b0b iOllllOltl 17 17 111EAD•l1 SECT•fl1 1 SECTOR 
4lil 1113431 011Jb242 EHAL. T JERHDH IN RtAD 1 AC1•SUTUS 411 I03tl07 !01116242 EMAi. T IERHOR IN READ, ACl•STATUS 
:5!0 03432 0004ia0 JMP E2E 50 I030H.l 00(1)405 JMP E4E 
:51 51 
52 !03433 006260 CME CK JCOMPARE DATA BUFFERS :52 I03011 0iOb2bV. CHECK JCOMPARE DATA BUFFERS 
!53 "3'134 I00Ci33i'J PR!it.NO JltOOD SUFFER 53 I03512 11i0bJJil PRGl:.NLl IGOOD BUFFEH 
54 I03435 1i1007311' PHGC.N0+400 JQUESTIONAB~E SUFFER :54 !03513 !006730 PH1at.ND+41'10 rwut.STlONA9~E SUFFER 
:55 I03431) !006242 EHALT IEAHOR, AClll•GOOD WORD :5b 03514 I00b242 EMALT Jt.RROA, ACll•GOOD wOfitD 
56 lil3437 !006243 E2EI LOOP JAC1•8AD WORD :56 !03015 ltl00243 t::4t.: LOOP IAC1•6A!;I "'ORD 



A lillfl•7 1 1'1AlN .. ~il'411 1 MAlN 
01 01 
02 I03&lli ld06237 E:il JSR USET JOO SEEK/WRITE/READ ar.1 ICl36•!l I02U42 L.DA IO,RANl)OM 
1113 ro3&l7 fdl'lfH!b1 OOUK rCHt.CK IJATA 03 1ti364CI 11!411'143 STA 11,Rf.L.Wb 
lol4 1113:>20 00f0011i0 0 JSEEK CYLINuER ZERO 041 ~3!l47 ~V'll237 fbl JSR fiSt:.T 1~0 SEEK/WRlTt:./READ 
u 03&21 1'00242 t.HAI. T JERROR CURING SEEK1 lCl•STATUS 00 1113bbl:l ~tdb261 LlOSt:.K rCl'lc.CK DATA 
00 io3b22 iei0ioA11!2 JMP E:>E rSKlP REMAINDER OF TEST 0b I03bb1 luli'IO~it-0 0 rsEt:.K CYLlNOEk ZERO 
07 07 io35~2 1CH1b242 fHAL.T rl:.RROM LlUHING SEEKr ACl•STATUS 
0tl 1)3bli!3 i10b2!l~ Lit:.NOAT r1oENEAATE DATA 01:1 VJ3!l!lJ IOP!iii4124 Jf'll" EoE rSKlP Rl:.MAlNOER OF TEST 
0'1 I031i24 01!H122& AL. T0 IOATA PATTERN • 0101010 ETC, row 
11il I03b2b 000330 PHlil:.NO JOATA BUFFER AOORESS llil i.i3!l!l41 ltl2IO 143 LLlA ill,Ri::.LIUN 
11 11 ,,3:i:it> 1')4~ 142 STA 'l,l'lANUOM 
1~ io3b2b ltllilb2!:>7 wRITE 1~0 Tt-1E WHIH 12 I03!lb(> IOfOCl2b~ lit:.NDAT hENEl'CATE DATA 
1J I03b27 1£!1!10330 PMGl:."<O IUATA BuFFEw ADDRESS 13 .a3:>~7 EIO!l~J1 IUN ILIATA • RANQOI" 
1• I03&31d 00!0017 17 J11UD•0 1 SECT•0, 1 SEC.TOR 141 ~3!ib" IOP!b331'1 PMlit.NLl ll)AlA 8UFF!H AOORESS 
HI I03:i31 !00"242 t:r1Al.T fc.RMOH lN WRITE, ACl•iTATUS H> 
16 I03b32 ltlf0i1412 JMP E5E JSKlP REMAINDtR OF TEST lb I030fl 1 1.Hlb2!l7 ifolUTE JLlO THE 111MITE 
17 17 wi3lib2 WJlllb3JV PMliliNIJ IDATA BUFF!H AODRE&S 
18 ltl3b33 10ltlb256 REAU IHEAD THE OATA 18 I03bb3 ltl0111l'17 11 IHEA0•0 1 SECT•0 1 1 SECTOR 
l '1 1113034 el1lb730 PRGl:.Ni)+40111 IDATA BUFFEH ADDRESS 111 I03b64 01'10242 EMAl.T lt:.AMOk lN wRlTE 1 AC1•5TATUS 
2llJ I0353!i 1£!0!011117 17 Jt'IEA0•0 1 S!CT•lil, 1 SEt;TOR 20 IC35b!l I00.,4112 JMP EbE ISKIP REMAINDER OF TEST 
21 iei3!l36 l006242 E11AI. T lt.RROH IN READ, lCl•STlTUS 21 
22 03637 10f/JI041t5 Jl'IP EOE 20! tc.3:lbD io0b2b~ Rt.Av Jio(fAO THE CATA 
23 23 (03!)()7 i:l~b73~ PMlit.Nu+4100 IUATA BUFFER ADDRESS 
24 I03:i•ill ~002..>IO C11t.t;K rCOMPARE DATA 8UFFE~S 241 fl!307Wl ~ihJlt17 11 IHEA0•0, SECT•0 1 1 SECTOR 
25 ld3541 ltl0b33Q' PM lit:. ND 1i.00D t1uHEH 21> io3!l7 l 000242 t.HAL.. T lt.RROH IN READ, ACl•SUTUS 
26 i13!l42 ltlP!673P' Pr1Gt.NU+401tl lwUl:.STlONA81.E BUFFl:.H 2b (03!>72 ll)(l)cl4<i!:> Jl'IP EH 
27 ltl35•3 VJ!db242 EMAl.T lt:.RMOW, AC0•Ci00D wOHD 27 
211 lc:l3i:>44 I000243 Ebt:. I L.00~ IAC1•8AO ilO!CO 211 ic.3:>73 tll0b2b0 CHECI< rCOMPARt DATA 8UFFtHS 

2g 11)307 4 illf06330 Pt<liC.~Ll rliOOO BUFFER 
31D k\3!i7:') ¥10b731'1 PHGt.r~Ll•40IO lwUESTlONA81.E BUFFER 
31 i03:l7b 006242 EHAL.T I t:.Rto!Ok, AC0•GOOCI wORD 
32 v.3!)7' 1Cil!!b243 tbtl LOO~ IAC1•8AO WORD 

• • • • • 



• 
A 01Cl4~ eMAlN 
01 
0" 
lllJ 
~4 

0:1 
0b 
07 
08 
0'1 
10 
11 
12 
1J 
14 
1:> 
lb 
17 
1S 
1g 
2kl 
21 
22 
2J 
24 
2!5 

• 
IUlSCUS~lUN 0' TESTS E7/E8 ANO E9/E10 

I AT THIS POINT lN TESTlN~ IT HAS 8EtN DETERMINED 
ITHAT RtAUlNG ANO WRITING CAN BE PERFORMED COWRECTLY. THE 
INEXT fOUH TESTS ARE A CYLINDER AODRESS CHECK, CYLINDERS 
IAHE flwST SELECTED IN OROEH (0•312) ANO OATA EQUAL TO THE 
ICYLINDEH NUM8ER IS WHITTEN (T!ST E7) ON HEAD-Ill 
ISECT0R~0 OF EACH. THt FOLLOWING TEST THEN READS THIS DATA 
18ACK IN THE SAME SEQUfNCE IN WHICH IT WAS wRITTEN. IF ONE 
ICYLINDtR I~ wHlTTEN ON MURE THAN ONCE DUE TO A (ALWAYS 0 OR 
IALWAYS 1) CYLINDER AUURESS BIT LINE AN fRMOR WILL SH~W UP 
IIN THE OATA COMPARE CHEC~. 

I I.E. IF "CYL 4" IS ALWAYS A ZERO THEN AN ATTEMPT 
TO SEEK TO CYL1NOER 4 ACTUALLY SELECTS 
CYLINOEM 0. DATA WUROS OF "4" ARE WRITTEN 
THfHE AND WHEN THE uATA AT CYLINDER 111 IS 
LATER REAU ANO CHtCKEO IT WILL SE "'" WHEN 
IT SHOULD Bt "0"• 

ITESTS E7&E8 CHECK ALL CYLINDtRS IN StQUENCt 0•J12 
IANO TtSTS t9&E10 CH!CK THE CYLINDERS IN OREDER 
1FROM 312 TO 0, USING THE COMPLEMENT Of THE CYLINDER 
INUMBtR AS THE UATA wOHOS. 

• • 
• 11051t e l'IA I 1' 
01 

"" 030'1111 1Vlit400 
0J 03b01 041!l41!l3 
04 ~301<12 0~b237 t71 
0!> 
1'.'10 
07 l!l3b1<1J 006261 
08 03bi14 000000 t7.11 
011 l!l3br.l!:l 00b242 
10 03b0t> iH1"'411 
11 ltl3b""7 0062:5:5 
12 l.13bHl ic05231 
1J l!l3611 01116330 
14 lll3blit 0ilb2:57 
15 (03613 00b330 
10 il3614 000017 
17 03615 ltl0b242 
It! il3b1b 00tl4101 
111 iaJti17 00b243 E7EI 
2!0 l!l302IO l!l1itl7b4 
21 ltl3b21 lll21cl7b3 
22 I03b22 lll2421il7 
2J I03b23 122427 
24 iaJ024 I001cl7:56 
2=> 
26 
27 
28 
2111 .:l3b2:> 1024~111 

30 ltl362b il40411l3 
31 03627 ltll'lb2J7 E8: 
32 
3J 
34 i<l3b.lwl lllllb2b 1 
3!> ltl3b31 ltl00~00 E8.11 
3b I03b32 01ilb242 
37 I0303J ltl011l412 
3" I03b34 lll00256 
3~ 0303~ 00b330 Et1.2: "''° 1113b3b 00111011 
41 lll3b37 llllilb242 
42 .0Jb4vl 11)0040:5 
43 03b41 02b774 
44 03b42 ltl21d7b7 
45 l<l3043 122414 
4b I03b44 00b242 
47 lll3b4!> ltl0b243 ESE: 
48 I03b4o li:'1i0703 
411 03b47 iJ2I07b2 
5ia ~3b!>l9 il24211l7 
51 I03b:ll 1<?2427 
52 ia30!>~ l'.J~!i17!>5 

Sul:! 111, Ill 
STA 0,E7.1 
JSH lllSE.T 

LlOSEK 
0 
EHAL.T 
JM!" E7E 
CiE"'lUA T 
CYl.N 
Pl< Cit NO 
WHITE 
PR~E.NU 

17 
EHALT 
JMP .+1 
LUOP 
ISZ E7.1 
LOA 0,E7,1 
LOA 1,cs12 
Su!JZ 1,ltl,SBN 
JMP E.7 

SUS 0 1 0 
STA 0 1 Eb.1 
JSR 'lStT 

DOSt:.i< 
0 
E"'Al. T 
JMP ESE 
HEAL) 
P~lil:.ND 
17 
EHALT 
JMP ESE 
LOA 1, .. ee.2 
LUA ltl 1 E8.1 
SUS" 1,0,SZH 
EHALT 
LOOP 
ISZ E8.1 
LOA oil 1e.so1 
LOA 11C312 
SU8Z 1,111,St!N 
JMP ttl 

• 
ICYL. ADOMESSI~G CHE.CK, SE.f DISCUSSION 
IPRECEDlNG E7. wRITE ON HEAU•01 SECTOR•i 
JUf EACM CYLINDER, IN tACM SECTOR CATA 
IE.QUAl.S THE CYl. •• ~MITE IN ASCENDING 
IUR~ER FROM CYL 111 TO J12. 
I SEEK 
ICYLINOER NUMBER (lT CMANGES) 
lt:.RMOk DURING SE.EK1 ACl•STATUS 
ISKlP TD ENO OF TEST 
l(JENERATE CATA 
IADURESS OF DATA GENEkATOR 
IUATA BUFFER ADDRESS 
1111RlTE. I 
IUATA BUFFER ADDRESS 
IUISK ADDRESS 
IE.RROR DURING wRIT! 1 AC1•STATUS 

l(E7.1)•CYL # 
I uO IT ONCE fOR 
ltACH CYLINDER 

ICYLINDER ADDRESS CH!CK. SEE DISCUSSION 
IPRtVIDUS TO TEST E7. READ fIRST SECTOR 
IUF EACH CYLINDER ANO CHECK 'OR PROPER 
IOATA, IN EACH CASE OATA SHOULD EQUAL 
ITMI.:. CYLINDER #e 
ISEEK 
JCYLINOER NUMBER CIT CHANwfS) 
l~RROR OURINCi SEEK, AC1•STATUS 

JP~EAD 
JUATA BUFFER ADDRESS 
1uISK ADDRESS 
ltRHDR DUMING REA01 A~1•STATUS 
JSKlP TD ENO OF TEST 
IFIRST wORD I~ DATA BUFF~R 
ISHUUl.D • CYLINDER # 
IACIO•liOOD 
I AC 1 •t:IAD 
l~EAD THE TEST DESCHIPTION 
IHEPEAT THE TEST fOH 
ltACH CYLINDER 



., 0r.151 0 MAlN 
1111 
02 !03053 I02I02~7 
03 lll3b54 la4I04i03 
&4 lllJbb::> la0b2~7 Ega 
0b 
0b 
07 
011 
lllll 
ira 
11 
12 
13 
14 
U> 
lb 
17 
ltl 
lW 
21!1 
21 
22 
2J 
24 
2!1 
2b 
27 
2a 
2!il 

llJ365b 
llJ3bb7 
IOJbOIO 
"'3bb1 
111JbO:.! 
I030b3 
03bb4 
io3bb::> 
i030b0 
03tiC7 
ii3b71.'l 
11i3!>71 
I03b7" 
1113073 
!031>74 
I0307b 
I03ti71) 
d3b77 

00b261 
lll0I00~1!1 

!000242 
ilHcHl411 
I00!>255 
l.?ldi:>24!7 
ii111lb33l'I 
01lHi2!17 
I006331t 
011lill017 
f!l06242 
llliilll41/J1 
!000243 
!014764 
I00104I01 
lll21d7b2 
1l'l 1 llll3 
lll0til756 

3!0 lllHI"~ VJ211l2~7 
31 I0371'11 io411l411i3 

Elllo 11 

EllEI 

3~ 11)37~2 1!106237 t101 
33 
34 
3:; 
30 
37 

io370J 
!0371!4 
ie3hH> 

3t! llJ37~b 

3!11 'd3'~7 
4i0 I037U 
41 l/J.l711 
42 !0371:.! 
4.) 163713 
44 io3714 
45 11)371 ::> 

40 llJ311b 
41 ia3717 
48 lll37211l 
4W iti37'11 
5IO ia3722 
51 ld372.) 
:;;.: llJ3124 
53 ~J72!l 
54 I0372b 
!if> 
5b 

1:10b2b I 
011ll'l00IO 
r.Hlb242 
lll011l413 
lllillb2bb 
00633~ 

!000017 
00b242 
0011l4~.~ 

~2b7i'4 

lll211l707 
10V:0[(11J 
122414 
'100242 
lcH'lo243 
Ill 14702 
kl0<JAV..1 
kl2"1701'1 
11<'11~3 
llll01li'04 

• 

E 1 ~El 

I.DA 0,CJ12 
STA 1a,Eg,1 
JS~ lllSl:.T 

DOSl:.K 
IO 
EtOL. T 
JMP E~E 
Cil:."'ILIA T 
CVl.l'<C 
PR!il:.NU 
w~ITE 
PIHiENu 
17 
El'IAL. T 
JMP .+1 
1.00!' 
uSZ Ew.1 
JHP 0 +1 
L.OA id, E!lo 1 
MUl/L. .a,0,SNC 
JMP Elil 

L.OA .a,C312 
STA 0,Ellll,1 
JS~ •lSt.T 

Du St.I< 
0 
!!MAL. T 
JMP EUc. 
Ht AO 
PP((it.ND 
17 
EMAL. T 
JMP EllllE 
I.DA 11 H1111 0 2 
l.LIA 0, E10o 1 
COM ~, 0 
Sud" 1,11,SZH 
EMAL. T 
L.001" 
OSZ E10.1 
JMt> .+1 
l.UA ·~IE 1 Id .1 
"'ullL. ", 111, s111c 
JMfo' El0 

ICYL.o AODRE~SlNG CMECK, SEE DISCUSSION 
IPRl:.Ct.DlNG TEST E1, "N1Tt. ON HEAD•0 
ISE,TOR•0, UF EACl'I CYL.INOER. IN 
lt.ACH THE DATA WORDS t.QuAL. THE COMP, 
IOF THE CVI. •• WHITE IN DESCENDING 
IORuEH FRO"' CYL 312 Tu ~. 
I Sft.K 
ICVL.INOER NUMBER (lT CHANGES) 
Jl:.R"OH OUHING SEEK, AC1•STATUS 
ISl<lP TO ENO OF TEST 
ll>ENEHATE DATA 
IAOuRESS OF DATA GENEHAlOR 
IDATA BUFFER ADDRESS 
1111RITI:. l 
1u•T• euFFEk •DORt.55 
liJISK AODHE5S 
lt.RMOH OURll'<G wMITt, AC1•STATUS 

l(E!l,1)•CVL ti 

100 IT ONCE FOR 
11:.ACH CYl.lNDEH 

ICVL.INDER AODkESS Cl'IECK, SEE DlSCUSSIOI'< 
IPRt.VIOuS TO TEST 1:.7 0 HEAD FIRST SECfOH 
l~F EACM CV~INDER ANO Cl'IECK FOR PROPER 
JuATA, IN EACH CASE DATA SHOUl.D EQUAi. 
ITHt. COMPL.EMENT OF THI:. CYL # 
ISEl:.K 
ICYL.INOER NUMBER (IT CHANYES) 
Jt:.RROR DURING SEE~, ACl•STATUS 

IMEAO 
JDATA 6UF~EP( AOORl:.SS 
JDISK ADDRESS 
lt.RHOH LIURING Rt.AD, AC1•STATUS 
ISl<lP TO END OF TEST 
JfIHST ~ORD IN UATA SuFrEk 
ISHUULD • CVLlNDEM ti 

IAClll•CiOOD 
IAC1•8AO 
IHEAO THE Tt.ST uESCkIPTlDN 
lkEPEAT THE TEST FOR 

IEACM CYL.lNUt.t< 

• • 

A IOIU~~ • MAl'°' 
01 

"'' lilJ 
04 
0!> 
flltl 
'd7 
011 
laiil 
11ll 
11 
10! 
13 
14 
1:;, 
lO 
11 
10 
1~ 
211J 
21 
22 
2.> 
24 
2::> iJ3727 1~241111-1 

20 ,:i373IO 1140107 
27 .:;3731 ill211l1c1 
2tl iol373i:! ill4i<l413 
211 !0313.> llJ0t12J7 
3ti lll37.>4 (ll002b1 
31 ~3/3!> "0ill~i:QI 
30! .;37Jb vl!b242 
33 11!3737 IOl1lld41 l 
34 lll3/416 0002!15 
3:; 03741 01d5252 
3b "13742 (d(db33QI 
37 IU3743 ld0b2b7 
31! I03744 006330 
3111 l'.13745 iHhH'17 
4tl lf\3740 01dti242 
41 !03747 ~C/Jld41t1 

4c '13lblll 00!>243 
43 
44 iu37~1 lcllitl1f>7 
45 1137!><:: ~2111173 
41> io37!>J 024"1S3 
4/ lll3l!>4 1231111/llil 
4d !037~:> lll41'l77111 
4W I0375o 111241t>~ 
5i:l it,37!>7 kl3i0211 !'l 
51 io37bl0 1271~3 
5<: !l'37b1 1t1Jld211<' 
!)3 I037bo.! 11ii!41'J4 
54 io37fl3 0olJI07!ili\ 

• 

JUlSCUS~IUN Or TMt. SECTOR •uuwESSlN~ CMl:.CK. 
J(TESTS E111E12 A~U E13/E14) 

IUSlNG CYL.lNOtR•0, l'IEAU•0 T~ST E11 wRlT~S ON 
JEACM suCCt.SSlVt SECTOH 11'<011/IOUAl.LY ,ROM 0.5, 
JUH li1•11o l~ EACH CASt EACl'I UATA WORD EQUAL.S 
7TMt 51:.CTUR NUMSE~. TtST E12 "l:.AUS TME INOIV• 
7IUUAL. ~l:.CTOHS SACK I~ TMt SAME OHOER ANO 
J~HECKS Tl'I~ DATA. TESTS E13/E14 PERfORM THE SAME 
JTASK 1:.XC~PT TMAT TME SECfOR SEQUENCE IS IN THE 
lkl:.VERSI:. URUEM ANO TMt DATA WHITTEN EQUALS THt 
JCOMP~EMENT Or TMt SECTOR NUMBER, 

ITMIS TtST 15 DESlCiNEv TO CATCH ERRuNEOUS SECTOH 
JSt~ECTlUN t~HOP(S, 

l,t. If "SC2" IS A~WAVS AT GROUND wMtN SECTOk 
2 IS SEL.ECTEO, SECTOR 0 iliIL.1. ACTUAL.~Y 
tit:. CMUStN AND ~2'S" WIL.L. SE WRITTEN THERE. 
II'< TME SUeSl:.QUtNT RtAu • DATA COMPARE 
ERHUR ~ILL. RESUL.T ililTl'I THE G000•"0" 1 
ANO THE 6A0• 11 2". 

Su ti !cl, 0 
STA ~,Sl:.CT 
LOA 0 1 C17 
STA 0,fllo1 

E11: JSR •ISl:.T 
OOSf.I( 
Id 
t:~A~T 

JMP E11E 
CifNUAT 
UCTN 
Pre GENO 
w;.i1n 
PRGl::NO 

Ell,11 11 
Ei"IA~ T 
JMP o+1 

E1ltl L.OOP 

ISZ Sl:.CT 
L.uA 0,E11.t 
l.uA 1, I<!' 11 
ADO 1 1 0 
ST A ill, 1:.11.1 
L.OA 1 1 UTVPt:: 
L.DA 2 1 C1!57 
AOIJL. l 1 1, SNC 
LU.l 2,C.)17 
Su~ 1-1,2,SZR 
JM~ t11 

ISE~ DISCUSSION PRECEUING TMIS 
IWRITE ON CV~•0, MEA0•0 1 ONCE 
lrOR EAC~ SECTOR. lN EACM 
JCASE THE DATA WORDS tQUAL. 
ITHt SECTOR NUMSER 
JSEtt< l 
ICVLINDER 0 
JERROH 1111 SEEK, ACl•STATUS 
JSK1P TO END CF TEST 
JCiENEIUTE DAU 
IADOHtSS OF DATA GEN ROUT. 
JADURESS OF DATA 6UFFER 
IWRlTt. j 
JDATA BUFFER AODRtSS 
JDISK ADDRESS CIT CHANGl:.S) 
ltRkD" l~ WHITE, AC1•STATUS 

llNCREMENT TMt SECTOR 
ll'<UMBER 

I SEI:. IF DUNC. 

TEST, 

• 



• • • • • 
.. ltllQ!53 , MA l "- .. ll'io!l4 , MA I'-
01 01 
02 IQ3764 l"1241l111 su~ 11, 0 JSE~ THE. DISCUSSION PHECEUING 02 041(120: l'l2il1!11' l.IJA ill 10T\IF'E JSEt uISCUSSIO"- PHtCEUINu 
0J 037b:i 11l4i01:>7 STA 0 1StCT JTEST E11, RUD ONCE ,ROM 0.> I041t2J !024211.. l.lJA l 1 C131 I TEST E.11, 1rtHITE ON CYl,,•0 1 
04 IQ376b il20121 l.OA 0 1 C17 JtACH SECTOR AT CYL•l1l1 HEAo .. e, 04 1.1Alt24 10Jh~3 AOlJl. 011tl1SNC 111EAD•0 1 ONCE FuR EACM SECTuR, 
111:> I037b7 "14IO•H0 STA 0, 1::12,2 JCHECI< DATA I"- EACH CASE., 0!> ll4it2!> I02421l6 l.UA 1,C277 IIN tACH CASE THE DATA EQUALS 
0C> 0377!0 006237 l'!li!I JSR fllSET JUATA WORDS•SECTOR •• 0b IOdlC2b !044421.l STA 1,l':.13,1 JTHt COMPLEMENT OF THt SECTOR 
1117 il3771 0062b1 DOSfl< J SEE.I< 07 t041t 27 12:>2a MO\IZH 1,1 ll'iUMIH.R 
Illa f!l3772 00illl!lkl0 0 JCYl.INOER Ill 00 io4i031c1 12:>22~ MO\ILR 1,1 
0g 03773 006242 c1'1AL T JcRROR IN SH11, AC1•STATUS lll!oi I041{.)l 14152'" '1U\l.1.loi 1,1 
10 03774 ltlllJI0412 JMP 1:':12c. JSKlP TO ENU OF TEST 1il I04it:3i! 12:>u111 MU'IZ~ 1,1 
11 !03775 ld062:>6 Rf AO IHEAO I 11 11)41{3.) 11144107 STA 1,StCT J~E~I,.,NlN~ SE.CTuR 
12 03770 006330 EU, ll Pl<lit~NO 1UATA BUFFER AOORE.~S 12 fd41C34 11)00237 E131 JSR lllSE.T JSETUP 
13 !03777 ltllhl017 E12 ,21 17 JOISK ADDRESS CIT CHANGES) 1.> id41113::1 ~111b2b1 OOSl:.K 'sEt.i< I 
14 I04I001C iiH'lb242 E~ALT Jt.RRO~ IN RtAD 1 ACl•STATUS 14 ld403b IOllJi<lN: 0 

"' 
JCYL.lNOER 111 

1 !5 ld4(lill 000015 JMP E12t JSKIP TO l:.ND OF TEST 1::> iJ4037 "106242 E11ALT JtRROk IN SEEK, AChSTATUS 
lb 0411)02 lll2101 :;7 L.OA 0 1St;.CT HiET SECT II lb '140411) 10flll0411 JMP E13t ISKlP TO ENO OF TEST 
17 ld41tlr/13 I02b773 LOA 1,,t12,1 II.ET A wOHO RtAU 11 I04k;41 l'l0b2::1:i liENl.IAT J~ENERATE DATA 
18 041GliJ41 122414 SUU 110,SZH J uA TA ERROR 1 l:iEE A80\lt: OE.SCHlPTlON 111 l<l4111J4.< IOI0!>2!!li.'l St::TNC IADIJRESS OF DATA GtNEHATOR 
1iil 11140111!5 0e.lb242 t::HAI. T IAC0•GOOD WORIJ l!ii IQ4it41J I00b3.>V. PWGt::NL) JADORESS OF DATA BUFFER 
20 I0410r/16 00b243 ElUI LOOP IACl•l::IAD 2!0 I041C441 il0b2!>7 WkITE J111RlTE l 
21 21 tii4!1l4::i ld0b331il PRGt.1\10 JADORESS 0, DATA BUFFt.R 
20! lt!4iai'7 flJ 101:17 ISZ SECT JINCREMt.NT THt. SECTOR 22 I04I04b 0001"17 E1J,11 17 JU lSK ADDRESS en t11ANGE.S) 
2.) !040111) 02!07117 l.OA Ill, E 12 I 2 JNUMBt.R 23 l!l41G47 .. liH>242 E11AI. T JtRHOtoi IN WHlTE 1 ACl•STATUS 
24 I04011 ltl24063 LOA 1,K~11 24 !04050 ~0104itl 1 JMP ,+1 
2!!i I04IO 12 123~00 AOL> 1,111 2:> ld4k::; l IC0b243 E1Jtl l.OOP 
2C> I04101.) I041tl7b4 STA ~,E12,2 2t> 
27 04014 f024U5r/I l.OA 1 10TYPE ISEt IF OUNI:. 27 li)41l5l:? ld14157 osz St CT IUECREMEl\IT TMf SECTOR 
28 1114!01!> lil.ll02to::i LOA 2 1C1:17 21:1 I04it.153 !0004!01 JMP .•1 I l'iUMBl:.R 
21il t041Q1 b 12711113 AOOL 1,i,SNC 2111 I041i!!!i4 I02rl772 I.DA Ii!!, t l 3, 1 
3IO IQ41tl17 to30210 LUA 2 1C317 30 I04it::>:> ic.20!63 l.LlA 1, I(~ 11 
31 I0402IO 1124I04 ltUl5 0,2,SZR 31 I04ie5b 12c410i! SUl5 1,0 
32 ld4I021 000747 JMP 1:.12 JllO AGAll\I 32 I04i'..07 lrl40767 SU 0 1E13,1 

33 !ll4i0bl0 11!110>4 INC 0 1I0 1SZH J~Et IF DONE 
3<1 IQ4!1lb1 l!lldltl753 JMP E13 INOT YET 



A 0!0~!1 0 MAllll 
l1l1 
02 ldOe2 02!01!1111 
03 t041&:b3 lrl242~• 
I04 I04tlb4 10J1I03 
0:) 104W:ti!I I02•21!l6 
lllti l!l4~6b 10U•1!1 
07 ld•rtb7 12!122P 
0d i0411:7kl 125220 
0lil 10•11:11 12:>21t~ 
1IO I040:72 12!:>220 
11 I041l73 0"41:)7 
12 I04.:74 10100237 E141 
13 ld•iel!I ld002t11 
14 !0411.70 100IOl!H~0 
1:) VJ4V7 llHHi2•2 
lb lll4Ur:I 1Ui0413 
17 io41I01 I00b256 
1d i0•1~2 1006330 t.1•.11 
llil ~41I03 I00IOQl17 E14 0 21 
210 04111'4 0116242 
21 lrl411''1:) i'J01il4"6 
22 04U6 0211l1!17 
2J iti41~7 101d000 
2• r:l4111e i02b7/2 
2!1 104111 122414 
2b 11)4112 1006242 
27 04113 I00b243 E1•E1 
2b 
2lil 11!4114 vl141!17 
Jill io4110 I0011l4~1 
31 td411tJ i'l21"7b!I 
32 l!l411/ r:l240t13 
33 io•12IO 122411ll0 
34 04121 040762 
3!1 !04122 10141!!4 
3t1 io4123 IOl'li07!11 

• 

I.DA 0, OTVPE 
I.I.IA 1rC1.57 
AOIJL. i!1lil1 SlljC 
I.I.IA 1rC277 
STA 11f14o2 
MQllZR 1,1 
MQVZM 111 
MOl/ZR 1I1 
MOvZR 1,1 
ST A 1 1 St.Cl 
JSM llStT 
UUSt.t( 
0 
fHAL.T 
JMP li1•t. 
Rt.AO 
PR Gt.NO 
17 
fl'IAL. T 
Jto1P E14E 
L.OA IO,StCT 
COM ~,0 
1.LJA 11llE14 .1 
SUtt11 1,io,SZR 
EHAL.T 
L.OUfol 

OSZ St.CT 
JMP o•1 
L.UA ft' 1 E14 • 2 
L.UA l11(tH 1 
SIJij 11 0 
SlA 01f14o2 
INC 0,0,sz~ 

Jto1P E 14 

ISEE TME DISCUSSION P~ECEOlNG 
ITEST 11 0 REAO ONCt. FROM 
JSECTOR Of CYL.•IO, Ht.AU•IO, 
J~EAO SUCCESSIVt. St.CTORS 
Jlllj ORDER FwOM HI TO L.O~. 
111\j EACH CASE TME DATA EQuAL.S 
JTMt. COMPl.EME"'T OF Tfllt 
JSECTOR NUM!:IEI< 

JSTARTlNG St.CTOM • 

ISEt.K 
JCYL.INOER 
lt.RROW lN StEK 1 ACl•STATUS 
ISKIP TO ENO 0, T!IT 
IREAO I 
ILJATA 8uF~ER AOORESS 
IUISK AOORESS CIT CHANGES) 
IERHOH IN REAO, AC1•STATUS 
ISKlP TO ENO OF TEST 
lliET SECTOR • 

IC.ET A •OHO Rt.AO 
IOATA ERROR, SEE ASOVt. UESCRIPTION 
1 AC0•GOUO itjQRl.i 
IACl•IUO 

IOECREMt.lllT TO NE•T S!CTOR 

I iJONE ? 
11110, GO AGAilll 

• • 

.. lj~:)t: 

01 
02 
Ill-> 
04 
0:> 
~o 

07 
0tl 
0• 
lwl 
11 
1ii! 
lJ 
14 
ltl 
1tl 
17 
18 
1111 
21d 
21 
22 
23 
24 
25 

• 

JOlSCuS~l~~ a~ l"E HtALJ AUOWESSING CHEC~. 
1 CTESTS E1~/E1b AlllU ~17/~ld) 

IUSil\lb CYL.lNDER•~, 5ECTQR•0 1 TEST f15 ifjwITt.S ONE 
JSECTUR Olli t.ACM SuCCESSlllE HEAD INOIVIOUAL.L.Y, 
llN EACl'I CASE THE OATA wOHDS t.QUAL. THE HEAD 
INUMSt.R. TtST tlb kEAOS EA~H Of TfllESE SECTORS 
J~ACI( 1111 TMt SAME OkOtH THEY ~EHE itjRITTEN ANO 
ICMt.C~S THt. DATA. TE~TS tl7 AND E18 PEkFOHM 
JTHE SAME FuNCTlONS EX~EPT TMAT T"E HtAOS ARE 
JSEL.ECT~D llli HEVEkSt. UWOEw ANU THE COMPL.EMENT 
10~ Tl'lf MtAU NUMBER IS ust.D AS THE UATA. 

JTMESt. TEST ARE OESlGNtD TO CATCM ERRONEOUS 
l"EAO St~t.CTIUlll OR MU~TlPL.E HEAD 5EL.ECT10N 
IE"1ROkS 0 

I· I,E, lF "f'IU2" 15 AL.WAYS AT GROUND wHEN Ht.AU 
1 IS SEL.ECT~O, HtAU 0 ifjlL.L ACTUALL.Y SE 

CMOSEllio "2 1 S" wI~L. BE wRITTEN 0111 TMIS 
StCTOR wMEME "IO'S" HAO bEEN itjkITTEN 
PWEVIDUSL.Y. THE SUdSEGU!NT READ WILL 
THElll tNCOUNTfR A CATA ERROR WlTM THE 
GO~U wOMO • 0 AlllO THE BAO wQRO • 2o 

• 



• • • • • 
.. 011l07 .MAIN • 010!H! 0 MA!N 
01 1111 
02 !04124 102400 SU!! 0,0 'SE~ TME DISCUSSION ABOVE. 0~ ic41b::> 10241!~ Sutl 0' '1 'SEt. TME DISCUSSION PRECEDING 
03 04125 1!40156 STA 0 1 Mt.AO 1WR1Tt. ON CYL•0 1 SfCT•0 1 03 k'l4 lbb d40156 STA 0 1Mt:AU JTEST E10, READ ONCE FROM 

04 1i14120 illilil121 LOA ra, Cl7 'ONCE FOR EACM MEAD, 04 i.14167 lll210121 L.04 0, C17 lt:ACM MEAD ON CYL.•0 1 liECT-0, 

0:> 1:'14127 il4104l3 STA lll 1E15,1 ,UATA WORDS • MEAD # 0~ 11!417!0 1!40410 STA lll 1 E16,C! 'VEkIFY TMAT DATA•MEAU • 
1110 io•131d lrl062J7 E151 JU •ISET 00 "14171 I00b2J7 E1bl JSR llISt.T 
07 !04131 0062111 DOSf.K ISEEK j 01 ltl4l70I IOIOC2b 1 OOS!;K ISEEK j 

08 I0413li! ld0il000 Ill ICYLINOER 0 filij !0417 J td011l0I00 0 ICYLINOER 0 
rag 04133 ld0b242 El'iALT IERROIC 1111 SEEK, A Cl •STATUS (Ilg ~4174 00b242 EHAL.T I ERROR IN StEK, AC1•SUTUS 

lid !04134 lil011l411 JMP E15E ISKIP TO ENO OF TEST llO 111417~ 1£100412 JMP t:l6t: ISKIP TO END OJ" TEST 

11 (0413~ 0062eJ5 H~UAT I CiENEHATE CATA 11 iei417b I00ti256 REAU IHEAO I 
12 !04136 i!05246 MON IADORESS O~ DATA GfNEWATOR 1:.! k'l417' I00b330 Elb 1 11 PRCit.ND IADURESS OF DATA BUFFt:R 

1-> I04137 0iH>330 PRCif.NU IDATA BUFF!R ADDRESS 13 1142~0 0001'117 E16 0 21 17 IDISK ADDRESS CIT CMANGES) 

14 04140 006257 lolRITf llilRlH I 14 1114<!01 lll00242 EMAl.T lt:.RROR IN READ, ACl•STATUS 
15 1!4141 00b330 PRGENU IDATA BUFFER ADDRESS 15 ld42~2 00!000 JMP E1H ISKIP TO END OF TEST 
16 04142 00001' El:i.11 17 IUISK ADDRESS CIT C11ANGt.S) lb <i420J i:'.12!0150 LDA ld,Mt:.AO I li!T MEAD # 

17 I0414J llll1!6242 EMAi. T 1t.RMOH IN WHITE, AC:l•STATUS 17 11)4204 1£1215773 LUA 1, llE16, 1 lllET A 11tDRD Rt.AO 

18 !04144 1'10I041tl1 JMP ,+l 11:! I04:i!05 122414 SIJISlf 111d 1 SZR IDAU ERROR, SEE ABOVf DISCUSSION 

111 llJ4145 iHHl243 El Of I LOUP 111 11)4C!i'.!b I00b242 EHAI.. T IAC0•GDOD WORD 
2!0 21d io42i:17 iHHi243 E ltlE I LOOP IAC1•8AD 
21 I0414b 010156 ISZ MtAD llNCREMENT TO NEXT MEAD 21 
22 04147 021d773 LOA 0, E 15 1 1 22 I040I llli 011i!UHi ISZ Mt:.AU llNCREMENT TO NEXT MEAD 

2.3 IOA151£l !02411167 L.UA 1, 1(1:!7 23 k'l4211 ld21/l7C>7 LOA 0, t:.115.2 
24 I04151 1ii!3011Jl!I AUD 1,0 24 ld421C! 1:'1240b7 L.OA 1, 1<1:!7 
25 I041M! !0077111 STA Id, f 15 0 1 2:> 04~13 123i'll00 AUD 1, 0 
26 04103 lll2415e' LOA 11 OTYPE rOOhE :lb I04214 i,,407b4 STA 0 I t115 o2 
27 !04154 IOU45• LUA 2,AOR-1 27 I04215 il24150 1..1.lA 1 1 OTVPE IUONE VET 7'1 

21:! I0415eJ 12ei112 "'IJVL.• l 1 11 SZC 28 04216 I03I0412 LOA 2,AOR•l 
211 I0415b ldl01d4I04 JMP ,+4 I C:Al'iT DISK 2111 lt'40I 17 125112 Muv1..• 1,i,szc 
31£1 1£14157 151010 INC: 2, 2 30 I04li!2i:'.1 0iHl404 JMP ,+4 IC:ART DISK 

31 I04 lbl/l 121>2!02 MUVR 1.1, SZC , SK l P IF 2311 31 l!l4221 10100 INC 2, 2 
32 041b1 101400 INC 2,2 12314 30! I04~21i! 1252!02 MOVR 1'1 ,szc I :iKlP IF 2311 
33 I04162 I02~000 I.DA 1, OJ, 2 ICiET ENU DISK AOOl'i 33 !04223 151400 INC 2,2 12314 
34 oD41b3 1224"'4 SUI:! 1,0,SZR 34 I04ot24 0251110(1! 1..UA 1,0,2 rGET 1:.NOING DISK AODRt.SS 

35 I041b4 l!l0107 44 JMP f 15 INOT DONE YET 35 lll422=> 1224!04 SU!! 110,SZR 
3b I0422Ci I0010743 JMP f 115 IMORE TO 110 
37 !04227 01£ll041!l5 JMP ,+5 IGO TO NEXT TEST 
3B 
31.1 i040IJL-l lll042.>1 ,+1 
4IO I040l31 I001017 AOR: 1017 11,;AFtT, MEAD 2 SECT IO SECT 
41 I04232 1105017 Ol/J17 123111 MEAD 12 SECT Iii St.CT 
42 '1423J ill12017 1211l 17 12314, MEAD 24 Sf CT ro SECT 



" 0I05!i oMAlN .. 0:0bil •MA l 11. 
1111 01 
06! I04:t34 I0210i!>IO L.UA 0 1DTVPE ISEI: TME DISCUSSION 02 !041170 llJ2I01 ::i~ L.UA VJ,DTYPE ISEt TMt DISCUSSION PWECl:OING 
03 lll423:i <l31051d6 L.DA 2 1Al)R1•1 IPRtCEOlN~ TEST E1~, 0J 04it77 !03!0444 L.OA 2 1AUR1•1 ITEST E15, RUD ONCE FROM 
04 I0423b 101112 MOVL.• 1i1,0,szc lwRlTt ON CYL.•0, Sl:CT•0 1 04 1(14J(l'.lll 101112 MUVL.• lll 10,SlC 11:.ACM MEAD ON CVL.•0 1 :IECT•0, 
0:i I04:.l37 dlOI0411J4 JMP .... IUNCE FOR EACM MEAD, 0::i 1114.H'l i0iilll411i4 Jl'IP 1 +4 IVERI~V TMAT OATA•MtAU • 
00 ld4240 1:51411l0 lNC 2,2 I UATA • MEAD • 00 i04J02 1:5141!llll IlllC 2, 2 
07 !04241 101211i2 MOVM lll 1 1cl,SZC 07 !04.H'.3 101211'2 MUVM Id, I01 SZC I SK lP IF 2311 
011 lcl4242 1:110Q! INC 2 12 01i t14JPl4 1 :51 "41t'0 INC 212 I <!314 
011 I0424J 1:12~010IO L.U• 11 Ii! I 2 I START ING DISK ADOH!:.SS 0lil oa4JQI~ llJ2::>0it0 L.UA 1,0,2 I (.ET Li I SK AOOMESS TO t1Ei.IN w?Tlol 
1!0 1<14iii:44 IOU416 STA 11El7 1 1 JSE~ECT Ml:AOS IN REVEWSt URUER 1!0 tJ4JVb !044413 STA 1,E1s.2 
11 ld424:i ld2111213 L.OA 0 1 C1774 11 <14.31!7 li?21l213 L.DA '1 1C1774 
12 111"4240 12.S710lll ANOS l111l 12 <i4J10 12J71Cld ANOl> 11 ltl 
13 lll"4247 0"40156 STA lll 1 MtALi lt.UWRl:NT MEAD II lJ ltl4J 11 11141'1 :>ti STA 0,Ht:.AU ltlEulNNlN(, MEAD • 
14 0•20IO l1HHi237 E171 JS~ llISl:T 14 I04312 ld0b2J7 tld: JSR llISl:T 
1:1 ld42!>1 io00201 OUSEI< ISHK I 1~ d4.31 J .i00201 lJUSl:K ISHK I 
10 d42~2 I00illll01i!' Ill ICYl.INOtR Ill 10 !04314 01ihl001'J 0 JCVL.INOl:.R 
17 r.'42'3 01i16242 E11A1. T JERHOR IN SEEK, AC1•STATUS 1i' l<l•3 l:, I001:i2•2 1:.HAL.T 11:.RROR lN SEEK 1 ACl•STATUS 
18 I04iil04 11100•11 JMP E17E ISKIP TO ENO UF T!ST 111 1114J 10 11100413 JMP E18t ISKlP TO 1:.ND OF TEST 
1~ d42b~ lll0112:iO GE NU AT IGEl'IEWATE DATA 1~ .04317 lcl0o256 Rl:Ai.1 P~t.•D I 
2IO 0•1100 005244 MO'IC IADURl:.SS OF DATA GtNEHATOW 21d vi•J2.i 011lt>33" f1d,11 PWlitNU IADURESS OF DATA 8UFFl:.R 
21 042!)7 000330 PHlit.NO IUATA BUFFER ADURESS 21 io4J21 ll01dg}17 Eld,21 17 IUISK AOOkESS CIT CHANGES) 
22 lll4260 0002117 WfolllE I l'IRlTt I 22 t043t':il I00b2•2 EHAL.T I t:.RHOH 1 N Rf.AU 1 AC1 •STATUS 
23 lll42tl 1 000JJ0 PRGl:NO IUATA BUF~EH ADDRESS 23 d4323 llllll.:14io:1l'l JMP E18t. ISKIP TO ENO OF T!ST 
2• li:l"4262 000111p E17.11 17 I iJ 151( ADDRESS CIT CMANGl:.S) 24 ia4324 ld2d1~6 L.L.lA 0 1 Mt.Al.) IGET HEAD ,, 
2b ld"42t13 U6242 E•OL.T 11:.RWOR lN iojRllE, AC1•STATUS 2::i .i432::i 1161d000 COM Ill, ill IUSE TMI:. COMP, 
20 04264 000•01 JMF' .•l 2b 1114J2b 1120772 l.DA 11111:18,l lliET A .,;QRO READ 
27 111420!1 !000243 f 17EI L.OOP 27 04327 122414 sue• 1,io,SZR IUATA tHROR 1 SEE AdOVE u I scusSI ON 
211 211 vi4J31l1 ldill0242 EHAL.T IACll'l•GOOO wQRD 
21!1 ld"4266 01"41b6 osz Mt:40 2~ 04331 ~11!!>243 E11H. I l.OOP IAC:1•t3AO 
3111 io42b7 ld00410l JMP ,+1 31d 
31 I04271d 020772 L.OA QI If:: 17 o l 1uEcwt:.Ml:NT HEAD • 31 io4.)32 I01"4lb6 osz Ml:AO 
32 fi:!4271 024007 L.l)A 1, 1(87 32 11'4333 I00iol410l JMP .•1 
JJ ia42711 1224!00 suis 1, 0 Jo) iu4.l34 to21<l7b5 L.OA ld 1EU,2 luECRtMl:NT MEAD ,, 
34 ltl427J 04I07o7 SI& 0,t::17.1 34 <l4J3::> itl241"b7 L.DA 1, K67 
J:i !0"4274 1011!03 MOIJL. Ill, Id I SNC IUONE VI: T ? 3b !04330 1ii!200 suo 1,0 
30 ic:i4"7o lll0~7~3 JMP EP IND Jo 1!14J37 1110102 STA <l1Elll,2 

37 "'4341!1 1011itl3 1'10111. ll', vi, SNC IUONE Vl:T ? 
31:1 114J41 000701 JMP 1::111 I t.0 
311 i/J4342 iallli04I0!5 JMP E1Q IYES, GO TO NEXT TEST 
4ld 
41 <>4343 lll'14344 •• 1 
42 llJ4J44 16160417 AUR11 •17 It,; A~T, Ht:. A ti 1 St::CT SECT 
4J "1434::> 004417 4417 12311, MEAD 11 SECT Id St:CT 
•4 "14340 1611417 11417 12314, HEAD 23 SECT 0 SECT 

• • • • • 



• • • • • 
.. 0I061 0 MAIN .. l-ll'.Jb2 •MA 1 N 

01 01 
0~ {0434'7 "'lllb240 EUH SET Pl ICAUSE SEEK El'ROA tty 02 !0441 ill ;?!00203 E221 llUR" JSETuP SECTOR 3 & 4 
03 IOO:SIO 0052151 DUSEK ISEl:.ICIN!i TO C'rL. 313 lclJ i0441 l "'01t1PlltlPI Id IC YL. If 

04 i04351 IUlllJJ13 313 04 .0441 <! .:105217 TN~t.E JuATA TYPt:. 
00 I04Jts<! "'"''°'"'3 JMP o•3 (115 I0441J 140011177 77 JDI&i< AODHESS 
00 I04Jts3 10lh:102 Jl'IP 0 •2 JACl•SUTUS IOO 

07 !04304 lrlil024'2 EMAL. T INO EHROAS ON St:.EK 07 .:;4414 IO~b203 UQk~ rsECT 
Piii I04Jts5 01iHili!43 L.OUP JTO CYL. 313 011 d44 !:> I00I00k'0 Id 

0W 1111i ld4410 {00:>2~1 FuUH 
1IO id4Jl\b lll310l53 L.OA 2,UNUI" poefCAL.IlllUTI.' TMt:. llO {04417 lrl0lll 117 117 
11 04357 021113 1.UA I0 1 THCL. 1 2 IUNlT WlTM A SEt.K f.F"cR 11 
12 I0'430IO I0'4iOA0l ST A IO, 0 • l 111! i0442kl 1Cli0b2J7 JSR 11151:.T ITEST AEAO SECT 3•WRITE st.CT 4' 

13 IOOlil IOIOb23l Rt.CL.0 13 rsEwUt.NCE 
14 14 !04421 006206 kt:. AU JHHD A St.CTOH 
15 043fi2 00240 E201 SET Pl ICAUSt SHIC EkRUR tlY 10 1Cl4422 I00b3J0 Pk lit.NO IMEM bUFFER ADDRESS 
lo i043b3 I0062bl UOSl:.K ISfl:.KlNli TO CYL. 313 lb !04423 1Cll011llll77 77 JSECTOR THREE 
17 043fi4 000313 313 17 !04424 lllk'lb242 El'IAI. T Jt.Rl(QH 1 ACl •STATUS 
18 104'HS!I IO:i!iOIOb4 L.UA 0 1 KIH0 lb 1!14420 !00111422 JMP Eil21:. JSKlP To ENO OF TEST 
1111 1114\Hib 1u41:s AND• 1 1 ill,SNH IACl•STATUS 111 
2IO r14Jb7 011lb242 t.MAL.T INC St.EK ERHOH STATUS 2i0 ;l442C> ld0C>2:>7 WHITE JwRITE A SECTOR 
21 I04J71t! 11106243 L.OUP IFOL.L.OWING SEl:.K TO CYI. 313 21 ld4427 ld0bJ30 PMlit:NO JllUFF ACOR C3'S JUST HEAO) 
2ii! u 111443111 ldlll0l l7 117 rsEC:TOR .. 
23 1!1'4371 030153 L.UA 21 U"4UM JkECAL.I8RATE TME UNIT 23 1114431 !000242 C:11AL. T IERROH, ACl•STATUS 
24 0'4372 021113 1.UA Ill, TkCL. 1 2 l~ITM A SEEK t.HROk 24 1114432 lllillld41~ JMP E22E JSKlP TO END OF TEST 
2ti 04373 040401 STA 010 •1 2:> 
21> IOA374 IOIU231 RECL." 2b 1114433 !001>2!>5 lit.ND AT JliENEHATE DATA tlUFFER 
27 27 1114434 ld05217 T11Rt:.t: JAODR OF uATA Gt.N 
2tl ia4375 ill00240 E211 St:. TPl JC:Ht:.CK FOR lL.L.EuAL. f.RHOMS 2tl 04435 10liHi330 PH lit Nu JitUf'Ft.R ACOR, 
2lil 04370 !000201 DOSt.K IAL.UN!i wITM St.EK EHROW 2111 
3!0 1114J77 001d:Sl3 31J JAt;l•STATUS 3!0 ill443b lt!01>25ti Rt.AO JHEAD A SECTOR 
31 I040llt! 020177 L.fJA Ill, C315 IINTE"'TIONAL SEE~ t.HRUR 31 041137 00b730 PwGc:N0 .. 00 , tiUf'F ADDl'I I 

32 11)4401 123414 ANOlt 1,0,SZR JlL.1.EuAI. SUTL.SI "END CYL. 11 32 l!l444IO 00!0117 117 ISECTOR 4 

33 lll4402 I000242 Ei'IAL.T HlR "UNSAFE" CR "CMK w0 11 3J !ll4441 00b242 El'IAl.T rt.RHOM, AC1•STATUS 
34 0440J 00ti243 L.OOP JUR "DAU 1.ATt. 11 34 Wl444:.? lilil!lll40~ JMP E22t. JSICIP TO ENO OF TEST 
35 3:; 
3b 1Cl4lllll4 lll310l!53 L.iJA 2 1 UNUM JkEC:AL.ItlRATt. lMC: UNIT 3b ld444J !00621>0 CHt:\;i< 1 C:Ol'IPAfict. SUFFERS AIB 
37 0440!1 11121113 1.IJA 0 1 TkCL. 1 2 rwITH A SEEK t.RROR 37 ld4444 111003J0 PR fit.NU IAOUR OF BUFF A CCORRECT) 
Jtl I04"40b 04'0'40 l SU 0, 1 •1 311 1.:14440 ld0f>730 PH!it.N0 .. 00 JADUR OF BUFF 8 
3111 1114407 01!0231 Rt.Cl.IO 31.1 [d4441> 11)01>242 EHAL.T I COMPARE ERROR, AClil•GOOD 

4lll 1114447 ill0b243 E22E.I l.ODf-' JACl•tlAO 



A 0"63 0 MAlN .. I<' .ob• 0 M Al Pll 

01 01 ol4::lC?"' hl24\ll~ E:.!41 Suri vi,111 JwRlTt: CVI. ,, l"TO E'ACl'I 
0C: ii1440IO IOI062!13 E231 OUtotw I SETUP SECTOR 3 & 4 ill<! io4!>21 <l4vl41Cl0 STA 111,.1.1. I SECT 01 HEl\O 0, OF AL.L. 
03 l/J44Ci1 1d0tdl!IV-0 l:l JCYI. It l:l 03 L-44!>2<! 16411'421" ST A Ill, .sen. ICVL.lP110C.RS 
04 ioue2 005217 T11AtE JLlATA TyPf. 04 ~4::>23 1!121:l211!7 LLlA a,C312 
0:) l>l4403 I0010I077 77 I iilSK '-'OORESS CSE CT 3) 0;i V14tl24 <l4164.)0 STA llld.CY1. 
14b lrlO !04:>1!:> IOllH>2::l3 OUAo11 
07 "4404 "0b2C>3 DOto!"' 01 i:;4::>2o wl0~1!'1i.1(/I .CLI ill I C'11. 11 

01t ir)44!>:> rHhlfl'~(ll 

"' 
ldd .i402l "0:>231 C YI.I'< I ADI.JR OF OATA CiE.N RCJUT • 

0fil !04456 !00:!20!1 rL)Ulo( (/lfil ""4:>Jv d1it017 17 I Ul:;iK ADOto!ESS 

1" I044:>7 ld01<l117 117 JSECTUR ' 11Cl 
11 11 .:.4!131 V.1ili77:> ISZ ol.L 
14! 1!144bl(l ioirlb2J7 JSto! tt I St:. T ITEST wwITE SC.CT J•WEAO SECT 4 12 ;:J4:>J2 it21.17 7 4 L.l.i• ill,. CL. 
13 JSEt.IUf.NCE, 1.) ld4:>JJ !0242~7 L.u• 1 1 CJ12 
14 I044b1 irH'lb2:i5 !It.NU.Al J[ift.EkATE DATA 14 io4:>J4 122437 SUdllf 1 1 1£l 1 St:IN 
1~ fd4462 005221 FOl.Jw J41S 1:> !04:>3:> i/Jri'IJ77'1i JMP • C:L,• 1 
10 0441>3 "00331? PW!Ot.ND JAOUk OF OATA t!UH 10 11)4030 1'12l!441 1.uA I!, C:lfl'IO 
11 1i' '14:>.Sl 1:'!4'1J441 STA k'l,CCNT I OU !:101! SEEl<S 
10 I044f>4 11Hlf>2:>7 •RITE '"R1Tt. A SECTOR ltl 
1!il !0446!:1 lll003Jet PM(if.Nu JAOOR OF UATA BUH 1fil IAT 5 TIMES EACl'I t!ETW~EN WANOO~ 

20 I0446b lll01!i1177 71 I SECTOR 3 2111 I CVl.INOEl'i NuMoERS 

21 "14467 IOl!lb242 EMAL.T Jt.RROM, AC1•STATUS 21 164!:14\li i0fdb241'! 110: JSH Jl.:,ETP 
22 ltl447(11 kl011l417 JMP E23C. JSKIP TO f.NO UF TEST 2o:: !04041 l!i'l0201 OOSt:.I( 'lift.I( II 
23 23 c4:l42 irl01Dl'lll~ .scv1.1 " I CY1. If 

24 04471 ii10b2!:16 Rt.AO IHEAO A SECT Ok 24 ir14:>4.) ir10b242 EHAL T Jt.RHOM 1 AC1 •STATUS 
25 i.:14472 i60b730 Plollit.ND+41110 I Mff', BUFF &ODME~S 20 (140 4<! 1<HrHl43b JMP E24r< I :>t< IP TO t:.ND OF HST 
2b I0447J 00i'1117 111 I SECTOR 4 2b 
27 04474 li!0b242 C.11.t.1. T lt.RRO~, AC:1•STAlUS 27 ~4!:14:> 1rHl0256 Ht.AO llo!EAD DATA IN St.CT 
2d kl447b ld01r:l412 JrH' E2Jt-. JSKlP TO ElllO OF TE.ST 211 11'4!:140 lllli!bJ3i11 PrHiC.NLl JMEM AODR 
2!il 2fil .iA047 ri\11!0r.l 17 17 IUlSK AUOH 
3iii IOA47o I0002:>15 Re.AL.I JHfAO ' SECT Ore 3IO io4!l!:llO (100242 t:.1'141,. T 1tRROR1 AC1•STATUS 

31 l(i447 7 ill0b33111 Pw(it:Nu IMEM ADl,IR 31 •• 4:i:>1 1Clf6'1431 Ji'IP E24" ISl<lP TO ENO OF TEST 
32 l!l45ra 00kllll77 77 I SECTOR 3 32 
33 1114511! 1 (006242 EMAL.T lt.RROR, AC1•STATUS 3.) .:.40!:1:.! 1d211l 1!:15 LUA ~,CY\. ICUHRt:NT CYLilllOt.R 11 
34 i04blol2 kl0.C41r1:5 JMP t:.:<!3t. I SKIP TO END OF TEST 34 11)45!:1J lr:l2b10lrl I.DA 11 ft!UP F I ACTUAL CYI. It 

3~ 3:; 11)4504 122415 SutHr 11 l:l, SNR I CL.CYL.) • LAST CORRtCT 
3b "4!103 00626e CHC:CI< IC.OMPARE SECTOR 

3 ' 
4 31> 164!>5:> fl:l01:!Air:;3 JMP .•3 INO ERR 

37 io4:>1114 "06JJ0 PMGENL.i I SECT 3 37 ir:;4!>50 1100242 EHAI. T J\;'fl.lNDER If 

31:1 '145(115 i'0b 7 31' PrCGt:.'ICJ•40<l I ::iEC: T 4 3t! 164b:>7 it0I0423 JMP Ec4k 
3!il iu4b0b I00b242 El'IA1,.T ICOMPARt. t,RROM 1 AC~•GUOU ~SECT 3) 3Y 11)4:l!.ii/) ililll020l DOSt.K JSHI< LAST C:YL. 
411) v>45<l1 001>243 E2.)t. I LOOP IAC1•1:!AD (SC.CT 4) 4!0 1114!1!51 11)0!0~11;111 1.C:Vl. I Ill ICMANGES I 
41 04!)11". 102011!0 •OC: vi, ;ii 41 1<-4!:1ti2 10lll0242 El'IA'-T 
44! !04011 I04IO:i40 STA i/l 1SSKFL.'1 42 i/)4:>b3 1<!0111417 JMP E24t< 
43 I0451ii! i.10164kl6 Jl'IP E24 4.) 1!140b4 10irl0206 Ht.AU IWEAO SC.C 0 
44 !04:> 1.> 1!6.!4411:! AANSl<I SudU ~,IO 44 iu4:>b:> "0b3JI' PM Gt.NO 
40 !04:> 14 1640542 SIA ':l, SSKFL.G 4:> "'40b0 10llll0017 17 
40 io4!:115 "00251 I "-lT 40 I04007 !01110242 t::,,AL. T 
4/ "4:>10 lll20'11 L.u• l1C2 ISEl t,;OUNT FOo< 41 111407'1 10ldi.l4l2 JMP E24"' IMAYtH: &OHS ERA 
40 W)4~1' e•4540 STA 1,SSCNT I0011l0 SEEKS 4tl io4:>7 l IOi!IO 155 LUA -'1CYL. ICU!o(C'f'- If 

4~ ,a4!17ii! 11)20100 l,.1.)A 11 fi:IU~ F fwMt.RE WE REAL.'-'1 ARE 
5l! .<4!l7 J 122415 sui;11 11 II!, SNw JSMU H SAME 
51 ,,4 :i 7 4 11)0111412 JMP !:24t:. 
!:I.! I04575 "11'lb242 El'IAL. T 
!),) W.14070 l'll/lici41U4 JMP E24W 
04 11)4!:11/ lr:l0ii\704 Cb0fdl 5.CllJ. 
5:> t.40Vi l'llOll!IOll'QI Ct,;NT I ,, 
50 !114011' l "'""~lt2 SK !TR I 2 I SEt.K ITE1UTION COUNT (2 lt 25H). 

• • • • • 



• 
"' 011165 of'IAIN 
ilJl 
02 lll400<! 0.SI010J 
03 1114603 ill21113 
04 !041104 !0041111 
00 !0461110 i111162J1 
00 1114000 !0011243 
07 !04601' 02I07e'l2 
0tl I0401IO 04!0732 
011 !04611 ld062l>4 
llO 1114612 024207 
11 kl4013 0.Slll125 
12 11141114 143401!1 
13 I0401e'I 100433 
14 !04010 10llll0773 
15 1114ti17 0411l742 
10 !04020 U4760 
17 f04621 lllf0fll717 
18 041122 "211J434 
UJ lll4112J 1010!04 
20 !04024 011h14 UI 
21 I0462e'I llJ144J2 
22 !04026 00i141tl2 
2J I04027 0111!0404 
24 04630 11120747 
20 I04631 !04111747 
26 !04632 0007!06 
21 1114633 02014e 
28 11141134 0042J 
211 I04b30 01116247 
Jro io463o 111H2or.i 
31 1114637 01110300 
J2 llJ464ill 000770 
J3 04641 lll2U02 
34 1114042 lll20b4 
3e'I lll4b4" lllU1l>3 
Jo 04644 12.s022 
37 !04640 00!0413 
3d 041140 lll410102 
3g "'"b47 11131"1!>3 
4IO ld4000 !020007 
41 0411:')1 02101lH 
42 1114652 107405 
43 !04603 000765 
44 04654 llJ02410l 
40 04000 01112205 
46 046511 00i001rl0 
47 04657 lll0i0010l!I 
48 I0466IO 15i400 
411 04661 IOU0!!7 
5111 I04b62 025053 
51 04663 034151 
52 1114064 1Ci.U04 
53 1114665 0H4103 
54 I04C0tl 1514(00 
50 !040157 IOIOI0772 
56 ftl4670 (/)44102 
57 04671 I051U53 

• 
IE24R IS TO R~CALltlRATE OWlVE AFTER SEEK ERROH 
E24HI LOA 2,UNUM 

LOA IO,TRCL.,2 
STA 0, 0 +1 

E24EI 

E24X I 

HECL.0 
LOOP 
LOA 0,LCYL 
STA 0, 0 SCYL 
JSR lllRAN 
LOA 11 C312 
LUA 2,C377 
hill 2,0 
susz• 0,1,sNc 
Jf'IP GIUN 
STA 0,LCYL. 
DSZ CCNT 
Jf'IP GU 
LOA 0,SSKFLG 
MDV 0,llJ,SZR 
JMP E24X 
OSZ SSCNT 
JMll ,+2 
JMP 0 +4 
LOA li'I, C:')01l 
STA ld,CCNT 
JMP GU 
LOA 0 1SKilR 
STA 0,SSC:NT 
PCRl.I' 
MESSA(IE 
MS lib 
J~P ,•U 
LIJA 0 1 Tl:STU 
LUA 111(1; l 
ISZ UNUM 
AOOZ 1,111,szc 
JMP E24Y 
STA Ill, TES TU 
LUA 21 U"'UM 

l~AVE CYL.INIJER JUST OUNt 

l~ET RANDOM CYL.lNIJEH • 

'" f'IUST BE C313 

ITRY AGAIN 

JTEST TME SP~CIAL SEEK ~LAG, 
llF NDN•ZERO, Pr;M IS NORMAL 
JIJIAGNOSTIC, IF 0 IT IS SEEK 
ITEST LOOP. CUUNT 500!0 SEEK 5 , , 
l~El.DAD COUNT ANO L.OOP, 

' , 
lkfl.DAD MULTIPLIER COUNTER, 

' JPRlNT CUT 
IA MESSAGE INDICATING 
l"PASS" 
ITMEN LOOP AGAI"'• 

ICMECK TO REPEAT TSTS 
ISTEP TO NEXT UNIT 

ISAVE UNIT 

L.DA 11UNTSIT,2 1r;ET UNIT BIT 
LOA 0 1NOSKS JAND EXISTING BITS 
AND llJ,1,SNR ISKP•URIVE EXISTS 
JMP t:24X JCMK ON NEXT ORV 
JMP 11,+1 
01 

SSl<fL.ril Ill 
SSCNTI 0 
E24Yl SUS 

LOA 
LIJA 
LUA 
ANIJ 
JMP 
lNC 
JMP 
STA 
STA 

2,2 
0 1 UNTtllTr2 
1,. TU, 2 
31NOSKS 
3,llJ,SZR .. ., 
2,2 
!::24¥•1 
1,Tt.STU 
2,UNUll 

IREPEAT TESTS NEXT ORY 

IRESET TO L.UWt:ST 
IEUSTING ORV 

IEXIST BITS 
ISKP•NO ORV 

ITRY NEXT 

• • 
A ltlW:bC> .MAIN 
ilJl 
02 
1113 
04 
05 
l!lb 
07 
0tl 
0!.l 
hi 
11 
10! I04612 11dll420 
13 I04b73 04051 l 
14 I04tl74 llll111dlt1 
15 I04070 lil4iHhi6 
16 kl4C7o ld0624l 
17 '/J41J77 ld2i!151r1 
11.i !04700 ld~IO:>IO!! 

1'1 ld4701 101112 
20 id4702 0111!0404 
21 !0471'13 1:!11400 
20! !04704 111112!02 
23 ld470:> 1514"0 
24 I0471db ld2011111111J 
2:> I04707 I044502 
2b lll4710 llJ31d473 
27 ltl4711 0210l51 
2tl I04712 11J405 
211 I047l3 011Jld407 
30 1114714 021d470 
31 !04715 ltlb.S233 
32 1114716 1112407111 
33 I04717 005333 
34 0A720 030lbb 
3:> 1!4721 10lllb227 
Jb "'4722 02111462 
.S7 kl4723 lll24406 
38 to4124 107000 
311 I0472:> ldtl7233 
40 
41 I04726 ill211JllJ67 
4<! 04727 lllCiU3J 
43 lll41311 lllfi21.S3 
44 ioA731 io31ol0b0 
40 !04732 0fllb227 
4b kl4733 [clCil0433 
47 1114734 111ll>2'3 
411 !04735 00U04 
411 rcl473ti 02411103 
!hl 04737 123414 
51 I04741!! 00!0403 
52 04141 llllllb242 
53 !04742 000427 
54 
50 

JTME rOL.LU~lN~ TESTS CHECK rOk THE CORRECT OPER, 
JOF THE fOLl.O~ING DlSK FUNCTIONS! 
1 1.THAT A ~RITE INTO ENO OF CYLINDtR 
I A. WILL CAUSE AN ENO OF CYL.INOER ERROR 
I be DOES NOT TURN THE WRITE FUNCTION OFF 

• 
I UNTlL. THE CHECKSUM HAS BEEN COMPLETELY wRITTEN 0 

I (SEE lNC. SC, DEL.AV) 
I c. UOES TURN THE wRITERS OFF CDMPL.ETL.Y SO THAT THE 

NEXT HEAD SELtCTlUN DOES NOT TURN THE WRITE 
CURRENT ON •HtRt IT IS NOT •ANTED. 
CSEt DIRECT CL.EAR INPUT TO wREN 0 ) 

SUtlZ 0 rlO 
STA lll,1!2!50 
llOVL ill 1 IO 
STA 0 1E25M 
SETUP 
L.UA 0,DTYPE 
LUA 2,E2!!T 
MOVL# 0,0,szc 
JMI' ,+4 
INC 2 12 
MtlVH ld11C1SZC 
INC 2,2 
L.IJA 11 0 12 
STA 1,E25H 
L.DA 2 1 E25M 
LUA 0 1NDSKS 
AND 0,2,SNR 
JMP E25L.+1 
L.IJA 0,E250 
DUCC ld,OSKP 
LOA 111<86 
IJOAP 11USKP 
L.OA 2,C4 
IOIT 
LOA 0,E2!!D 
L.DA 11E1!5H 
•uu 0, 1 

JORIVE MASI< 

IHEAD ADRS TBL.E 

JCAHTHIOGE 

J:iKP 15 ~311 
12314 IS THE TYPE 
JGET LAST HEAD " 
JANO SAVE IT 

ITHIS DISK EXIST? 
11'40 TRY NEICT 

JSELECT CU~RENT DISK 

ISTRT SEEK fO 
JdlT 400 MS 

OOCC l1DSKP JORV LAST HD SEC 1~ 12 SECTORS 
IUNL.ESS 2J11 SECTOR 5 12 SECTORS 

LUA 0,1<87 l"~RITE" 
DOA 3,0SKP 
UOl9S 0,os"p 
LIJA 2rKB14 
WAIT 
OU 0 1 0510' 
MUVZR 0, 11SNC 
JMP E25t.1 
LOA 1 1 Kt1ll 
ANO# 1.~.sz~ 

JMP 0 +3 

JSTRTwRITE 2 SECTORS 
I •2illllJ MS 

lt:NIJ BIT SHD •l 
ISKP IF IT DSN 1 T 

E25t11 tHAL.T ltNU OF CYLINDER NOT FOUND 
JMP E25L IUD L.ODP 

JwRITE INTO ENO OF SECTOR AT LEAST APPEARS CORHECT 
JSEt IF THE DATA CAN BE RtAD CORRECTLY 



.. ldvlb7 o l'IA lN .. lillObll • ,.,, l fl! 
01 IREAO St.C 13 OF L.AST i;fAO FOR NO CHKIOiO EfocR t.'!l 
vli! IOR St.CTOR :'.) Of I.AST l'lfAD H 2H 1 02 .:5" le '11116247 NU~tSI Pt.RLF IEND TC.ST 
ldJ !04743 i!l2i011!0 L.OA 0 1St.iFfi 03 t5~ 13 1Hlb251!' MESS4Cit:: 
04 1114744 1112444!5 1.UA 1, t251'1 04 (IJ!>I014 lllid\113!>5 MSG6 I "PASS" 
05 !04745 !030437 L.DA 2 1E250 05 1115e 10 l:l31tllil45 LOA 214b 
00 0414b 1470!00 •uo 2, 1 00 IO!:>I010 I0201i100 1.0• 1. Ill, 2 
0/ !04147 15241dl1J SUI! 2 12 !Ill ltl!>t l 7 120!t11el!I MUV 1,l,SN~ 
011 !04751t1 11Hii1!233 DOllC l11DSKP 0ti c51t12111 I004!410 Jl'll' '. + 10 
0Y 1:14751 iH!7eiJJ uuc 1 1DSKP lhl io51l'21 "'10~!03 osz J,2 
llll io4li:lli! 11171l3J DOAS 2oUSKP ISTt<T 2 CYL Rt AU hi ~5~22 lt.l!ll24114 Jl'IP 1 0 +4 
11 ra4753 lll310!llb0 LOA 2 1l<ll14 11 I05I023 IO!il02l7 !NTUS 
le !04754 1Cid!i227 oO IT 1ll .o!>lll24 I03::ill'~4 L.UA J, 4, 2 
l3 lll4755 ld6i0433 DIA 0,DSKP I CiET STATUS 13 I05I02!> 11121 vll()J 1.UA i.i, J, 2 
14 I0475b 101113 MOll1.• 0,0,SNC ll'IEAD DONE? 14 1:1511120 1641770 STA 1'1,,.2,3 
10 (04757 001i1411 JMP E25t.2 IND 15 .a5027 0Pl14~[c'I JMP 0 1 3 
10 04700 1052!03 HOVR lilo1 1 SNt. IERM 51'10 •1 10 "'OiaJl<I iOllll0012 A!t:I 
17 I047b1 000407 JMP E25E2 IEOC SMD •1 11 
10 04762 id3fil062 LOA 21Kd12 It.NO tUT 111 
111 (114763 14741!5 ANll# 2 1 1,SNR I SHU • l FOR EOC 1W 
211 '()4704 000404 JMP E25t.2 I t:IUT OOES,.. t T 
21 lll47!i5 12!521110 MU~K 1,1 
24! I04700 12:>21113 MUVI( 1 t1, :;NC l:il<P HERE IS t:1.i, 
23 11147b7 0011l4"2 JMP .•2 IUK NO CMIOIORO t.RH 
24 '()477'() llli.!6242 t:it5t.2; E"4AI. T Hi Et. ACIO r Oloi OSK STAT 
2::; IEITMt.R A, fl!O Ht.AU DO~E Clo NO t.OC c, A C"41<lOO!oiD EHR 
2b ' dIT 1'1•0 81T 11•0 OR BIT 13•1 
27 lll47 71 01dti243 E251.I LOOP 
211 04772 02fil412 Lu A >:'!, Ec!50 
2ii 111477.) lr:l2411l!>• 1.UA 1,i<tH 
3id '()4774 123!11li!2 AUOZ 1, Ill 1:, zc '• 1 TlLI. URV 3 LlONE 
31 1114775 000415 JMP NO MES 

"" 1114710 IL'l41d4idti STA >:l,t:'.25Ll 
33 VJ4777 id2VJ4"'4 I.DA Ill, Eii!!>f" 
34 11J!51llliii1 1i111lli!111 MOVl.L 111,lll 
35 t0501'J1 0404il2 STA lll 11::25H 
JO 111:>11Hlil! "011l674 JMP 1::0!5 
37 i0!51H1J 1Hlllllthl0 E25MI 
Jll '1!>01114 filklid01r:llil E25UI ta 
311 io!5llllil::i '()11150116 t:c5 TI .+1 
4id IO:irt0b idldl007b 0715 ICARTwIOfit. 
41 051111117 004536 4el3b 12311 LAST MEAD 
42 io!50l!t:I <111676 11676 12314 1-tO 23 
4~ '()!51!11 111~0000 t:il!51-11 0 

• • • • • 



• • • • • 
,. 01115g •MA IN .. illk.70 a MAIN 
ill1 1111 
02 JIUNOOM NUMl:lER GENERATOR 0l! 1CMt.CK DATA SUBROUTINE 
0J 0.) , CAI.I. Ct;ECK 
04 fll!50.51 0!U<l31 RANI STA J 1 .UD03 JCifNERATE A IUNOOM 04 , AODRESS Of uATA l:lUl'fER 1 
0!1 1115034! 0!i1U27 STA 2,.uo02 05 , ADDRESS Of DATA BUFFER 2 
00 flllhl3.) !044<12!5 STA 11 .UDflll 0b , ERROR RETURN, (ACO •BAO (AC0)•GDOD 
07 fll!5fll3<1 lll2ill<12 L.OA lll 1 RANOOM JNUMBER IN ACorl 07 , NORMAL. RETURN 
08 0!5035 0fU410 JSR ,uo:i0 08 

"'"' 
10llfll30 U<14l!5 I.DA J,.uo20 ""' I0!51C·b0 111!5<1415111 aCHt.CK I STA 3 1Cit.NRET 

10 !0!5037 100!00 AIJO 3,0 10 0!5007 fllJ02l<I I.DA 21 M400 
11 lll50411l 00142 SU 0 1 1UNIJOM JSTORt NEw VAL.Ut.. 11 I05107IO 1'!0!0417 STA 2,CTR 
12 !0!5041 l l l l IOl1l MOVL. 0 1 2 lli! !050 l it.!141tll1l l.UA 2, io, 3 
13 ld!5I042 0Jf0<117 L.l>A 2,,uo02 13 !051117~ ltl3:1410l L.UA 3,1, 3 
14 fll!504J 11\2441!5 I.DA 1,.uo01 14 lll51C73 IOU403 IsZ lit:NNt:T 
1 !5 IO:SI044 !002416 JMP 1.uou l=> [1)!5074 ldll0452 ISZ Gt.NRET 
16 10 11151'J7!i llll!10flltll ,CHt.l: l.UA 0,0! 12 
17 1115045 024420 .uo:>i!1 L.UA 1,.uo21 J~ANDOM CONTl~UEO 17 I051Glb llll!04klltl L.UA 1,0,J 
111 0!50<16 !04441!5 STA 1, .uou 113 I05r>7l l !004 l 4 ~Utill llld 1 SZR 
1111 (d5fll47 105lli!0 MOVZL. fll11 111 05101tl lll02446 JMF' 11.it:NRtT Jt.RWOR 
20 0!50!:11!! 12:1120 MOVZI. 111 2!0 io5Hll 1:; 141t0 INC.: 2,2 
21 fll!5iH>1 !014412 osz .uDU 21 05102 17:>4~11l INC 3 13 
26! lti510!5li! 0U770 JMP ,•2 2C! i'J5Hl3 fll1"1<11!4 ISZ CTl'l 
23 0511'1!53 11r11ei00 ADO 0 1 1 2J !0!51!04 lll~H'l771 JMF' aCHt.1 JCHECK MORE 
2" (11!5054 125120 MOVZL. 1,1 24 IO!iUt> 01!0441 ISZ Gt.NRET 
25 "'50!S5 12tlt:i10 MOVll. l d 2:> (1151~b llllilii!40I JMP tllif.NRtT INOWMAI. RETURt.I 
2Ci 1t1!510:ib l2J[ilf0(11 AllO 11"' 26 05107 lillill0010V CTRI ti! 

27 IOOI057 I00l0~ JMP lll 1 .S 27 
28 05060 0000011! .uDU• 0 211 JliENEWATE ONE SECTOR 0~ DATA 
2~ I051il01 fllllllrll/!00 .uold:u 0 211 CAL.L. GENDAT 
JI!! (0!5(11fili! 0frlld011l0 ,UDilJI 0 Jill ADDRESS OF DATA GEN ROUTINE 
31 05fHi.S 011lld011l0 .UDUI Ill 31 DATA dUFl'ER ADDRESS 
3~ !05004 fll.S.50.Sl .uoit01 .53fd31 32 RETURN 
3J 1115!0!>5 "'""'11llil .uo211 11! 3.) 

34 io51 llll IO!S4435 0 CiENI STA 3 1GENHET 
3!:1 tll0111 tll24214 L.UA 11M411lill 
Jti ld!il14' !03l401 I.DA 2,1, J 
37 lll0113 034433 ,liE~l I L.IJA .5 1 lit.NRET 
38 !0!5114 IOl1l7011l JSR 10,3 J liET A IJATA ~ORO 
Jil 1110110 1114111!00 STA "'' 0, 2 
4!0 IO!i 11 b l5l41t10 INC.: 2,2 
41 11!5117 12041<14 lNC 1,1,SZR 

""' 16012!0 lll!lllll173 JMP , llENl 100 MORE 
4.5 !05121 !0344"!5 l.UA .5 1 GE NW ET JOONE 
44 0512'! 001402 JMF' 2,3 



• llll071 0 MA1N .. I0 .. 72 o 1'1A l fl. 

ill1 01 
0'1 J111RITI: SUl:IHOlJTllljf 04! JIH:.AO SUdriOUTlNE 
03 , CAL.L. WRITE 03 , CAl.L. Rt::AO 
0• DATA dUFFER ADDRESS 04 DATA dUFFtR AODRESS 
00 DISK AOORl:SS 00 0151( AOIJRt.SS 
eo EHHOR RETURN, CACl) • STATUS 01i EHHOR RETURN, (AC1) •STATUS 
07 JMP Tu ENO OF TEST 07 JMP TU f.NU TEST 
etl NORMAi. "ETUHN 011 NORMAL. HETUHN 
111g 011 
lid JERROk HETUiCN IF lid JtRt.OR HETUHN H 
11 I TlME.OuT ( 1011lMS) 11 , TIMEOUT ( 1ilJIOMS) 
lit , DATA L.ATE 12 I DAU I.ATE 
13 , AODHESS EHROR/UNSAFt. 13 I CMECK WORU l:RHOR 
14 , ENO CYL.lNUEH 14 , AOOHESS EHROR/UNSAFE 
1~ SEEK t::RHOR 15 , ElllO C'tl.lNOER 
16 ANY "SEEKIN1t" lb , SEEK l::RROH 
17 Al\iV "SEt.K OONt. 11 17 , ANV 11 SEEK1Nli 11 

18 NO ''R/W OUNf. 11 16 , ANY "l!EK OONt:." 
li 111 1110 llR/W QONt." 
2111 lll5123 11'!54'23 1 illRITi:.I STA 3,Gt.Nkl:l 216 
21 IZl51'!4 lll2140PI L.OA 0,0,3 21 11J515IO 0547115 ,REAOI STA 3 1 GENHET 
241 1115125 illl!ll!0J3 ouo 0 1 DSKP JCA 22 1:1!5151 lll214io0 L.UA 0,0,3 
23 165126 020102 l.UA 0 1 Tt.STu 23 wHHt>;.: IOO~PIJ3 DOii _,,OSKP JCA 
24 05127 fd25401 1.LlA 1,1, 3 24 !05153 02U52 L.UA 0, HSTU 
2:1 io513IO 12Jilllllfll ADU 1 1 Ill 20 0!5154 ,02:14!0 l 1.LlA 1,i, 3 
20 !05131 I003233 DOCC li'l,LlSKP JUNIT II & DISK AOORESS 20 !051:'>:1 12~11ll0~ AUU 1, Id 
21 ltHH32 lll211l 126 L.1.iA 0, C777 JtHT 7 ANO Al.I. C:Yl. tUTS•l 27 lt!51t>O lrltiJ2H Dot:C ill 10Sl'P JUN IT " & OUK ADDRESS 
211 05133 0Ci1133 OOAS 111,os"P rwRITE I 28 lrl51 !57 10ii411l0 SUd Ill, 0 
211 lll!5134 lil114412 ISZ GENRET 2111 ld51blll "'b1133 OOAS 0 1USl'P JtoeEAD 
30 1!1013:> i0lill411 lSZ l.iC.lllf(fT 3i0 i051ti1 01076!5 lSZ GEN!iiET 
31 105130 lllirl02J!i ll1hT lwAIT 100M5 FOR lNTE.RHUPT 31 lll!51b2 irlhl7b4 .1SZ Gtlll!iifT 
3'2 lrl5137 (10207 JMP hENRC. T I TIMEOUT 34: wJ51t>.> lllirlb235 IT~111T ; IOoAlT 100 MS FOR llllTERRUPT 
33 io514~ 02i'l407 I i'oli 11 L.OA 0, I lolM Jt.RROR 8IT MASK 33 i051b4 00ii702 JMP JltENRET JTlMEOUT 
34 1115141 107415 A1111J1t ldd1SNR 34 d51b:i ill011l153 JMP 0 WR1 JCl-lt.Ct' STATUS 
35 V'J514c 12)113 MO\ll.lt l, 1, SNC 
3b lll!i14.) i!li'lii!41rl3 JMP hENRt.T J t~RO!ii STATUS 
37 !0!5144 l!l34402 L.UA 3,Gi:.NHET 
311 I0!5145 iHll 402 JMP lt,3 
311 
40 lll!514b lll0ill011lfli GElll~ETl ftl 
41 lll5147 071677 , WM I 77677 

• • • • • 



• • • • • 
.. 0I07J I MA IN .. 0tl74 1 "1A IN 

u 01 
itli! r SHI< SUBROUTINE 011! I05214 ll'llc?flllll1 O"'ES I Auc 0,0,SKP 

03 , CAL.L. DOSE!< 03 '150:1!> 1Vli!410PI Zl:.ROS I SUI:! ~.Ii! 

04 I CVL. # 04 IOOi! 10 lllfll1411llol JMP id I J 

05 I l:RHOR Rt.TURN (ACt)•STATUS 05 

ldO I Jpo!p TV ENLJ TEST 0b kl5217 I0211l 117 Tl'IRl:.t I l.OA .i, CJ 

"' I NORMAi. RETURN 07 lll:li!i!~ 1111"1411Jll' JMP 0,3 

ill8 0tl 
011 I t.MROM RETURN IF 011 05:221 kl2vl 1 b6 FUURI L.OA IO,C:4 

10 I TIMEOUT (:>01dMS) hi ll):l~i!i! !0"'14111 .. JMP Id, J 

11 , DATA I.ATE 11 
12 I C:MEC:K WORD E~ROk 10! llJ022J ld20140 AL. T 11 L.OA 0 1 C25i!5 

13 , ADDRESS ERROR/UNSAFI:. 1J llJ!>ii:24 "'" 1 •kllll Jl'IP 0,3 

14 I !:NO CYLlNIJER 14 

15 , SHK ERR OH 1fl I05i!2:> itl2i! 141 AL Tlrl I L.OA 0,C5252 

16 , ANY "SEl:l<INt; 11 10 ia5i!2b kl rot 401/l JMP Id, J 

11 , NCl "St;Et< u0NE 11 17 
1 ti I "H /W OONE" 1tl itl5227 I02i01:>5 CYL.NCI L.IJA 0, CVL. 

111 111 itl5lt3itl 1'Hl~I01 CUM 0, Ill, SKP 

<!Ill I0516b 054760 ,UOSEK I 5TA J,lit.NkET 2itl V)5i!Jl itl210t05 C YLN I L.UA 0, C'fL, 

21 I05107 I010757 lSZ fit:.NRf T 21 11)5:230! IOllllOIO JMP 
"'' J 

20! 051711! 01i01fl2 LOA 0 1TfSTU 22 

2J 05171 [Ob32JJ OUCC lll10SKI" ISEL.ECT UNIT 2J io51CJJ 05407 NUMSEQI STA 3,NSRt.T 

24 05172 lrl2140e· L.OA 0, lll 1 3 24 1;!51c?34 IO 10411!7 ISZ "lU 
25 I0517J 11!24125 L.OA 1,CJ77 2:> 11!523!> iafi!ld411ll JMI' .•1 

2b !051'4 12J•fi!e ANO 1, 0 2b io5c3o it!2I04105 L.OA "'• llj51 
21 1!5175 04"'155 STA ld,CYL. ISAVE C:VL. # 27 !000!37 llJJ4120 L.DA J,CJ71 

28 io517b 02411170 L.l)A 1, 1<86 2tl 11!5ii:411!l 10J4I00 ANO J' 111 

211 I05177 1230(00 ADO 1,l'l ICYL. # • SEH 211 ltl5ii:41 000!4101 JMP fNSRt:T 

JI! I0!52011! IOll1J3J OOAP 0,0SKP 30 ;d!524i! l!l001!1iHl NSRtTI 0 

31 (d5201 030107 L.UA 2,C5 31 ltl5243 lclillltll'lo1IO N511 0 

30! 10!5:.!i'O! IOIOCi2i!7 WAIT llllAIT 5UIMS (OR UNTIL. "OONE") 30! 

JJ 0!5203 liaal041"' I.I.IA ~, 1 IJM 3J 05244 lll2'1156 MONCI l.OA I!!, MEAD 

34 io5204 123411• ANOle 1, 10, SZk 34 10524!> 10Vll'llr!ll CUM 11! 10 1 Sl'P 

J5 I05ii0!5 IO!dil!741 JMP l!il!NRET ltR!(OR STATUS 3!) llJ5i!4b llJ2"11:>6 MIJNl L.UA ~,Mt:;AO 

Jb 0!52fi!Ci 11120220 l.OA 0 1C70 30 ld:l:.!47 II!"' 1 •Vl~ JMP 
"· 3 

31 !05201 1234115 ANO# l 1 Iii, SNR 37 

38 !05:.! 1IO 01!4!730 JMP l!iENRET IND SEEK DONE Jtl 10fl0::>1<'! llJ21d 157 St. TNI.:: L.IJA 111 1 SECT 

311 I0!5211 11134735 LL.iA J,GENkt:T 311 il5ii::51 11tllil0fli 1 CUM Ill, Ill, SKP 

40 !054'1:.! f001'1d2 JMP 2 1 3 ""' ll!lilii:bii: l(lio!\d 1 :;7 St:C:TN: LOA 0 1 St:CT 

41 41 11!!52!53 01il141t\ll JMP 0,J 

42 0!5213 103677 .DMI U3Ci17 



.. 0I07b 1 1'\AlN ... 111~10 1 l'IA l N 
1111 01 
02 JPRUGkAM lNITlL.UZATION l!lil io:>J24 11i1c4IOV. SUt:I ~, ~ 

l!l3 1115c54 f00b42111 PT lMf JCAL.lt:IRATlON ROUTINE 0J lllbJ2:> 111411l1!>1 STA 11l,,,.us11s 
04 1115<:5:> lll:i4514 ,lNII STA 3 1 ,lNkET l!l4 it532b 11HHi247 ,1NI21 PCHLF 
0:> ro525o 0211145 L.UA 0, Tl Mt roo l():)J27 1.:H1025~ 11E.55Alit: 
00 11152!>7 1IO 11tll04 P'IO\I Id, >11 SZR ISKlP•NOT CAL18, 00 11153311> 001il33!i MSG5 ITVPE U'-IIT NUM8t::RS TO Tt:.ST 
07 I0520lll 1110i"410!l JMI' ,•l'l 07 id5J31 1iH'll:12 4 7 PC~L..F 

ild il5c!i l 0il0773 JSR 11, IN I• 1 i118 
illll lll!!cbit 12441111! NE.Ii l1l 0111 lll533i! 11Hi"'2U , l 111131 NIOL; TTI 
1"' lll5:&b.S 04414!> ST A l, TI PIE 1 1IO it5J3J fclb3~111: 51\l'U"' TT 1 
11 11152114 l 51114il:l0 Nt.G 2 12 11 1115.)34 ~ih17 /7 JMP ,•l 
lii! I05i!b5 !05!0145 STA 21l'IMt lil 1115335 illlhl410 U l A 111 1TT1 IREAD CMAk TYPEl.l 
13 "''""" !llllll!iii!47 PCML..F 13 1115330 "'I'll 111 DQAS il1Tf\j I tCMO TME Cl'IAI< 
14 052t>1 0121d25111 Mt:.Ss&CiE 14 115337 n412• l.UA 1,c111 
1!) lll5271tl ~0!0203 MS!il llJlSI< PACI\ T\ll'E. 15 ;05340 11!141C0 AlliO ii, 1 17 SIT ASt;Il 
lli !05271 !006247 PCRL.F lb ;05341 lll31Ul3 L.Li& 21C15 
17 io5:t7c IOlil0250 Mt:.Sli&uf 1/ itl5J4l! 13if!415 sut:111 11" I SP.,R 
u I05rt7J lll011l276 MS!i2 I T\IPf l"OR CUT ltl 111534.> illl0f0422 JMI' CR ICR TYPE.O 
l!il 11)5274 llJ06247 P(;Rl,.F FOR 2J11 1111 i115J44 llJ3111211llll I.DA 21C6~ 

20 i115~7~ 01i1625ei MC.SS&Ut:: FOR 2314 2ill Ol!iJ4:> .0"4211l 1 1.UA 3,CbJ 
21 f0!527b illlllilJJ 14 MSG3 21 id5J40 10b4J7 5UdZ• 3 1 1 1S8N I If MUST 8t ro,i, 21 OR 
2:.! 22 >'!5347 132436 SUdZlf 1 12,SfZ 
2J lll!lit77 llli1Jb241 , 1Nl11 PCML.F 23 llJ53blll lllf0i1J4t!f) JMP GST1 llL.L.E~AL. CHAR TYPED 
24 i053e!l'l IOCS!il21'' NIOC TTl I"' Al T FOR Tl I INPUT 24 i1J5351 ioJ01l 7 1.L)A 2 1CJ 
20 lll53i'1 IOC53610 SKl'Q"' TTI 2:> lll!>J5t! 11J4I00 ANO 11.1, 2 
21i i1J530i! 010f0777 JMI' ,•1 2C 1115J5J IOI! 1057 l.OA lll 1 UNTtlIT,2 
27 lll53N llllSI041~ LllA I0 1 TT1 I l'iEAD CHA iii 27 ilJ5J54 111251!1!>3 l.UA 11. 1U12 
211 !053214 !061111 DOAS Ill• no ltCP'IO IT 2t1 lll5.>55 lll44 t:>2 STA 11TE.STU 
211 io530b 0241:.!• L.LiA 11 C177 '1 11 l T MASK 211 .IJ535t> lll511l153 STA 2,UNUM 
3.0 i!530b 107400 AND 0, 1 3ro .05357 111/H'l(l)j,1 Cl.IM 11!,2 
31 I05J07 030201" L.UA 2, CbfO 31 ;a5Jt'0 IOif!4lb1 l.UA 11 NUSt<S 
3ii! i115311il (1)34211l 1 L.OA 3 1 C03 32 lt'i!53ti1 147411l0 ANLl 2, 1 I (NUSKS) • BIT 1~ • UNIT Ill 
33 llJ!>J11 132437 SUdZ• 11 2, StiN II.MAR MUST 0111 o~ 2 33 lll!53bei 107i'IK.0 &00 0, 1 , SIT 14 • UNIT l 
34 "'53lt! 166432 SUHZlf 3,11SZC 34 I053ti3 I044151 ST A 11 NOSllS I BIT 1 J .. UNIT 2 
3!> llJ!:!Jl.> IO>lilJ4!>7 JMP Qiit:ST I l LL..EtiAI. CHAR TYPE.O 35 oel53e4 000746 JMP , l lljl 3 ' BIT 12 .. Ul'<lT 3 
36 io!i314 024117 I.DA 1 1C3 30 
37 lll!:IJ1:> 1234!00 AND 1, 0 37 115300 llJ211J1!>1 CH: l.UA ~,NuSKS llF 1110 UNIT Nl.iMl!IEilS TYl't::D 
38 io531b 1ro12c4 MQ\IZR 11!1i:l1Slll 38 1115.>bO 1010!05 MUii li'l 1 li'l1 SlloR 11 T IS AN ERROR 
311 lll!5317 ill011l404 JMI' ••• 1•21 2314, bll 15 IS SET I DONE 3lil J53b7 llli1041C7 JMP qsT1 
4111 ro5320 101211l5 MIJ\ll'i I0110, SN" 0 lll!>J7~ Vl01!41C 1 JMP 11 1 1NRET 
41 I05321 llO 1241 Ml.i\llJR 0 10,Sl<P 1•0, CART I MUST SET BlT 0 41 illbJ71 "'0illl/litlV , l NRt:T: " 42 ld!:IJ22 1"' 122~ MO\IZR 0 10 '• 11 23111 MUST St.T BIT 1 4:.! 
43 ld!i323 0411l 1 ~0 STA 111 1 DTYPt:. 4.> .o!>Jli! IOf00247 QUEST I ~CRL..F 

44 05373 !0062:>~ l'lt:.SSACiE 
4:> i0:>37 4 lllirll03.>2 MSb4 
40 .a!lJ7!) lllh7~2 JMP , I fll 11 
47 
411 .i!i37b IOIOb247 QST11 PCR1.f' 
4111 .,5371 ill~b250 l'lt.SSA11f 
5irl ,o!)411llll llJ~ill332 l'lSG4 
~1 iC!>4V1 "'"'"'Oil~ JMP .111112 

• • • • • 



• • • • • 
... 111017 ,MAIN • 1Hl7o ,MAlN 
IU 01 
02 I U:T AL.L. I/O ADORl;SSU 02 1 11 St.T • St.EKING FLOP" sueHOUTIN~ 
0.,j 03 IFOR THE UNITS lNOICATEO BV CAC2), 
u fd5'402 102401 ,SUI SUd 0,0,Sl(P lltET TO 33 0'4 , BIT 15 • UNIT Ill 
11111 051403 U1UIU ,9731 L.OA 0,i<IH0 ISET TO 73 il:S , IHT 14 • UNIT 1 
186 11541'1'4 11124176 L.OA 1,C33 0b , 8IT lJ • UNIT 2 
07 0541115 1Ulll00 ADD 1,111 lll7 , BIT 12 • UNIT 3 
1118 I05'40b Ill 41d1 b4 STA 0 1COSK 06 
14'1 ia5411l7 IOH4l!l5 L.UA 2,r;zRST 0111 itl!544!:> 021110:'.>6 ,sst.i<a L.OA 01 C l411lK 
111l 011410 ld2UllOIO 1 SNl1ll L.DA Id, 0,2 liO I0:'.1440 1eiUI05 MDV 2,2,SPIR 
11 !05411 024101 1.UA 11MSIC1 11 !05447 I00141/l0 JMP 0,3 JUONE 
12 I054l2 U74011l AND llld 12 05450 !024054 LOA 1, I( i; 1 
13 1115413 U4162 L.OA .S 1DPIO 1.t 05451 U130!00 AUO 11111 
14 11!5414 111604 Sud .J,1,SZR 14 IO:S4:Sll! 1:11223 MOVZR 212 1 SNC 
15 lll541CI Hl1l06 JMP ,SNl IGO ON 1!> fd!5453 00111773 JMP ,Sst.hl ITRV ANOTH!R UNIT 
16 05416 024163 L.OA 1, MSK2 JOISIC PACK JO INST, 16 !054::14 01530-'3 OOC 0,0Sl<P r .. ECAL THIS UNIT 
17 05•H7 111134154 1.0A 3,COSI< 11 0545!5 !024070 L.UA 1,cu00 
18 !05420 12300 ANO 1, ill 18 054:'.>b 0&53.53 DDAP l10SKP I SEt.K l j 
UI 1515421 Ui.t1H0 ADO 3,0 111 !054::17 l/l011l7b7 JMP ,SSt.1<+1 
21 IOl5422 fd410U STA 0,0,2 2!0 
21 1415423 15141110 ,SN11 INC a,2 21 IWAIT ROUTIPIE FOR 11 UONE 11 

211! IOll'424 1524411 LOA 11L.UT 22 JRUN TIMER 
23 0lU2:'.I 13iii414 SUit# 11iii1UR 23 I (AC2) • "'A)( ~UN TIME, (1 HHS/COUNT l 
24 05426 000762 J"'P 1 SNIO 24 
211 I05427 11124046 L.OA 11 f.11CiS 25 i05460 iel:Slll 1154 1 11UTI STA 2 1 ITRCNT I# llUMS ITERATIONS 
2b I05'43irl 12111!!011 MOV l.1 1 SNR 20 lrl5461 kl410144 STA 0, TEMP ISAV AC0 
27 irl5'431 lrl9J077 HALT 27 (05462 I03I0221 L.DA 2' c 17 '41< 
28 I054J2 000!4"1 JMP f,•1 2d lrl54t;.,j I021d145 I WTL., 1 L.OA irl 1 TIM~ 
2111 irlCl4;53 001rli5I00 START 211 iel54fi4 IOl510U0 NlO 0 
30 3!0 1115465 0&4433 DIA 110SKP JREAO STATUS 
31 0543'4 I00015irll1' "lRST I START 31 l/l:'.146b 13J414 A~IJ• 1 1 2,SZR 
32 0543!> 011111622 L.AST I ,SET Jli! !011467 lllill0410i5 JMP lolTO J SOMEONE IS DONE 
33 33 0547!0 11111404 INC 0 1 0 1SlR 1 UIO MS CHK 
34 JOEL.AV SUBROUTINE 34 !05471 ~0ft'773 J!'IP ,wTL. 1 •1 
35 35 ld541l! "1411!14 DSZ ITRCNT I DONE lH lilS 
36 io5'13C 05•Ukl6 ,STl,. I STA 3 10 ST1.Rt.T JC 05473 lrl0077111 Jl'!P 1 11TL., JOO SOME MORE 
37 !05437 !034000 LOA .t,KIH4 37 !0!5474 ;1!64433 WTO I DIA 11DSKP 
3d 11154411} I0540I00 STA J,0 38 111547:> I0211l144 L.IJ• 14 1 TEMP 
311 05441 111l401r)0 DSZ 0 Jli lll:S<l7b I001.U00 J"'P 0,3 
Ci! 054'1~ IUll1l777 J"'P ,•1 
41 lcl544J 11102401 J"'P t,STLRET 
4<! 1115444 00i00I00 .STLRl:.TH' 



" lill0711 , llA 1 N .. 01(l81ij 1 MA1N 
1111 u 
u 0;.! ISHK ~klTE/R~AO/~MtCK SUSROUTlNE 
0-' lkfCAL,l81UTE SU8RuUTINE 03 ICAL.L. OOMw 
04 (114 I C YL.lt 
05 ioi5477 Uc OJ Ill ,1oec1.01 SUtS 0,0 IUNlT ENTRY 0:> ' ADDRESS Of DATA GfNflUTOR 
0b i0550IO f00Uld5 JMP ,RCL.3+1 0b ' OlSI< ADORl;SS 
07 ~5!>!01 i02i0054 , HCl. l 1 L.UA ld,K1H IUNIT E111TRY 07 , RETUAlll 
011 05!>11'2 10lhl03 JMP ,HCL.3+1 ld8 
011 lllf>l>l!IJ 11d21!ll1 ,RCl.21 SU!tZR 0,0,SKP I uNlT ElllTRY 1.Hl i115!>1 l> v!54441 ,DORw I STA 3 1 OMwHt:T 
10 .05511'4 11121110515 ,HCL.31 L.OA ~,ClUK JUNlT 3 ENTRY u o0551Ci lil2140~ I.DA 0,0,3 IXHR C YL. It 
11 05505 06J233 UOCC ldrUSKP rsEi.ECT UNIT 11 11)5517 ltl4I041~ STA "· .oo 
12 i05l>lllt> 02'a210 L.OA 0 1(:140!0 1~ i0l>:l211l irl214i01 L.OA I0,1, 3 llCF~R AOOH OAT GEt. 
1J wlb:i07 Idell 3.S3 OOAP iOrOSKP rRECAL.IlllUTf. 13 111!:>:>21 040412 SU 0, ,1.)01 
14 I050U 054411l• STA 3,RCL.RET 14 IOl:i:l2ii! !02102 L.UA 111,2,3 I XFER DISK ADDA 
15 ld5b11 030173 L.o• 2,c1s 15 1!15!>23 .o•io414 STA 0,. U02 
lb IO:i:lU! I00ba27 IOAIT lwAIT 1,3SEC (OR U"'TII. DONE) lb I05b24 ld40420 STA 11l,.U03 
17 05013 H2401 JMP fMCL.RtT 11 
u VJ5514 16111110111~ RCL.WETI 0 18 "'552!> iHdb2J7 JSR '1StT 

111 I05l>2b ldi'lb2b1 UOUI< I SEt.K II 
21t1 I05027 0I00010IO .001 ;., ICYL. 11 
21 I05b3.:i 001:1242 EMAL.T JERROM 1 AC1 •STATUS 
20! .o51:>31 lll0Uc2 JMP E,oo ISKIP TO ENO OF TEST 
2J 
24 165=>3c id01:>2:!5 ltENLiAl JliENEtUTE DAU 
25 165:i33 005214 ,0011 ONt:.S JAOORESS OF DATA Gt.N 
21:1 ld5l>34 0lllb330 PHllt.NO IMEM ADDA 
27 
28 l!l5f>3:i iD0b257 WRITE JlliAITE II 
2iil lll553b "'1116331'1 PHGt.NI) IMEM ACOR 
30 VJ5:>37 10ldld017 .0021 17 I LI ISi< ADDRESS 
31 itl554IO ldilb242 EMAL.T IE.AWOH1 AC111STATUS 
32 ld5!>41 ldlihl412 JMP E,DO JSKlP TO ENO OF TEST 
33 
34 ld554<1! !000256 REAU IHEAD II 
35 i<!5!l4J i110b730 PioiG1:':"'0+40IO IMEM ADDA 
36 !ll5544 131110017 ,LJOJI 17 IDISK ADDRESS 
37 I05:l45 1()06242 EMAL.T 1 t:.Awow, AC:l•STATUS 
38 0554b ltllllld4I05 JMJ-1 E,l)O ISKIP TO END OF TEIT 
3111 
4~ 111~547 ;:lldClil!b~ CtH::t:t< 11.0Ml"ARI: tHJfFl:R A/8 
41 d5tl510 000JJ0 P;;iGtNU , 

' ""' 05551 006730 PRGt.ND•401il I 8 
4J .05552 1606242 EMAl.T JCOMPAAI; t.RROioi 1 ACIO•GOOfJ 
44 16!:1!>53 !il0b243 E.uo: L.OUP IAC1 •840 
45 
4b wl!:l!:l54 ~344I02 L.UA J 11)RlilHfT 
47 I0555b VJlll 141!13 J11P J,3 
48 
411 "'5:>5b a001110e OklliRET I Id 

• • • • • 



• • • • • 
.. 00111 I MAIN .. llllll82 I MA l N 

!Ill 01 
02 r•AIT l'OR INTEHRUPT TIMEOUT HTt.R 1110 MS 02 lll!>b22 d5U32 ,St:T I STA J,LliO~~ r lTt:RATE ONCE 
03 r~ETU~N+l Ifl' TIMt:OUT 0J !05623 176521" SutllL 3 13 
04 rRETURN+2 II' U~TtRRUPT "" lll!lb2• i001Ulilb JPllP , SETUP+2 
05 05 
06 lll!lb!57 f02iOU6 1 HiTI LOA 0,TlME1 0b d562!> IO:i027 •St. TP 11 STA 3,LOOPR I lHRATE :I TIMES 
1117 1115560 0U177 INHN r1:.NA8Lt. IfllTfRWUPT 07 I0562b lllJ41 b7 LDA J 1 C5 
eJ8 '6!5561 UlH10 MOY 0,0 08 lll!>b27 IOIOlllOJ JMP ,St:TUl'+2 
11111 I05bb2 1 lill•io5 INC l'l,lll,SNR rCOUNT 100 MS Qhl 

lid 055153 011UfdJ JfllfJ .•J llll ld:i6Jfd IO:i .. 2• ,lit.TUPI STA 3 1 LOOPW rADURt.SS OF TOP 01' ~OUP 
11 1115515• 08300 SKPtlN 0 rTYPE 1 LOOfJ 11 05031 iOJ4413 LOA J,ITR r THIS ROUTii><jE INIThL.UiS 
12 0!55155 IOH774 JMP 1 IwT•2 12 !0:1632 lll62677 I OR ST 
1J IOClb6b 10lh1277 11'.f TUS rNO INTfRRUPT 1.> iO!ltlJJ lll•io•2ei STA 0,uv~ 
l• 050157 08403 UlA 11USKP 1• I05tlJ4 io•u16 STA 1,uv1 
l 5 05:57111 001400 JMP 0 1 3 rt:RROR RETURN 15 10btl35 r.150414 STA 2,uv2 
1b 16 ld5636 175400 INC 3,J ,, 05571 I06403 lRt. TI DIA 1 1 DSKP li' I0!5bJ7 i1l!5U11Hi STA J, ITRCT I t.ACH TEST 
18 05:572 0"1401 JMP 1, 3 rNOHM lNTER!cUPT RETURN 11:! !0500 17600 SUtl 3 13 
111 111 11150• 1 1115'405 ST• 3,e:swn 
20 rtHOOSE AN ACTIVE DISK UNIT 20 IOClb•2 IObOI05 STA J,EHRCT 
21 r RETURN WITH UNIT # IN AC2 21 1115b•J ill"'IU36 JMfJ 1 LOP1•1 
22 , UNIT 10 • 1 22 
23 , UNIT l • 2 :Z.1 111:10•<1 111001•• ITH I u• 
:z• , UNIT 2 • 4 2• I05b4!> r.100000 lTRCTI " 25 , UNIT 3 • 10 25 t05o•6 11J0ill'l0P t::SWlT I Ill 
26 2b I0!5b•7 11101H01!! !RHCTI 0 
27 io:l:>7J 152521 I AUSKI SUISZ~ :Z 121 SKI' 27 ld56:il0 lll0011J0111 0 RTRNl wl 
28 I0557• 151120 MO\IZL 2 I 2 28 io5001 10llllll01d0 SA\121 Ir!! 
211 !05575 ti2i01!H LOA 0,NL)SllS 211 I00b5lt lllldlll01110 SA \111 
JIO 1115570 1•J05 ANLI 2 1 0,SNR 3111 10i5b53 111010l1ll0l' U\'IOI 
31 111!507/ 111110775 Jl'IP •• 3 31 1115004 IOlilldllll0111 LOUPIU 
32 !056110 ldliH"'10 JMP ld 1 J 32 0!5b5!> 0001110111 OSWTI 
33 
34 151:'.EIC SU8RDUT1Nt 
30 I CALL SH" JAC2 • UNIT 
315 , N rCYL # 

37 , Rt.TURN r•c1 • STATUS 
Jtj 
3111 !000!01 004•i0 ,SK& STA J,SKRfT 
40 lil5tll!lii! 126•00 SUB 1,1 
41 !0560.> lllli!ld0!>4 LOA Id, ICtl 1 
•li! !0!>004 1::112ii!2 MO\IZR :z I 2' szc 
•J 05611!5 HIOOJ Jfllfol ,SK1 
4• ill5C0b 107011111' ADO 111, 1 
4b 1115bi!l7 llll007711 Jl'IP ,•J 
4ti ., I05b111l lo'll57033 .s ... 11 DOC 1 1 0SKP ISEL.ECT UNIT 
0 05611 021400 1.0A 0,io, J 
411 ld5Cl2 1112"070 LUA 1 1ICIHS 
5!0 i05b1J 1230HI •uo 1,0 rsHK + CYL " 51 lcl5614 lil61333 DUAi' ill 1DSllP 
52 05615 0J1Uti7 1.0A 2 1C!I 
!53 I05b1C IOldS20!7 •AIT JdlT Cl1110MS (OR UNTii. DONE) 
!54 i05617 .,1111"142 ISZ SICRC.T rac1•STATUS 
5:> !05620 001i!401 JMP ISICRET 
5ti flJOC21 000!1li0111 SllRETI Ill 



.. lllto83 1 1'1AlN .. lh18• 1 l'IA lN 
fill l1J1 
0~ 056!56 0!54772 1 L.UP01 STA 3,,HTRN llNTROOuCE A SHORT 02 io:>127 011lll)lll45 PCENTI "X ICHARACTOH 
03 !056!57 1784!01 SUIJ 3 1 3,SKP IAC3•0 lS wAIT Sw, 1113 IOfl7Jlll 176411)0 Su~ J,J 
04 04 to:>1Jl toS471o STA J 1t.HACT 
0fl I056fhl lllfl471!0 1 L.OOPI STA 3 1 ,RTMN ltNO 0, TEST ITlRATlON I!!) lll513:ii !03411 • CYCTS; L.OA J,ESWIT 
00 fr:lSb61 IO:Sfr:l77e STA 2,uv2 06 05733 175H4 flllUV .J, .1 1 SZR 
07 .i5o6;.! tl4477ft' STA 11 UV l 07 ti:slH I00I0410 JMP C:lllS I THli.RE tUS 8EEN AN ERROR 
0il I050bJ '/.411l7 7V ST A fr:l 1 SAVIO 011 11)!)73:> I021cl710 eve 11 L.UA li'l,SAViil I HE STORE AC IS 
011 10flob4 11!)1llll• MOV J,3,SZH JlNSERT 1o1AIT'I 011 !057311 lll24714 L.UA 11SAV1 
llO to56bfl llllll0413 JMP ,L.OP1 IND hi ltJ5737 0311l712 L.uA 2,uv2 
11 1cH5otio I02I0146 L.OA 0, TlMt.1 11 !05140 17!>112 MOVL.1t 3,3,SZe ISWlTCH 0 
1;.! 1115667 "24213 L.OA 1 1 C1774 1Tll'IEIU24 12 "5741 000746 JMP 1 1.0PlC 1(1)•PRQCEED 
13 f0507IO 1237140 Ai'40S 1, IO 13 .:ifl742 IOllb1b5 JSR llSTAL.L. IKlL.1. TlME (lORST) 
14 145671 ia:uo ADDOR 1,0 14 057•3 10lll2711 JMP IL.COPA J(lll)•L.OOP ROUTINE 
15 051172 121240 l'IOVUR 110 1 !I 
10 !051173 Ut1Hlll MOV 0,fr:l 1b !05744 '1;74477 C1'4SI REAt.S 3 Jt.RROR L.OOP, lS A RECAL. 
11 ro5o74 11r!Uto5 INC 111 11d 1SNH 17 05745 I02411173 l.UA 11Kt13 1HEt.1Ut.STED ? 
18 !05675 fr:lllli003 JMF' ,L.OPl ISTAL.L.ED i0 18 I0574b 1H415 AM>• 113,SNR 
1i 0!5676 0153400 SKF'ISN 0 ll'IICROSEC 111 (15747 I01hl410 JMP CNSl IND CiO•ON 
2IO 0Sb77 0flll0774 JflllP 1 •4 2m (J!575IO 17tl3100 MOVl!i J,3 IYES, ASSEM81,.E THE 
21 I057011l r.Hl21177 • L.l'.lP1 I I OR ST 21 ~157'1 024170 L.OA 11 Cb IUNIT • FROM 05•6 
22 lll5701 014744 USZ 1TRCT 22 il57!52 137620 ANOZR 113 
2-' il5711l2 11)140430 JMP evCTS INOT 100 TIMES lTERAT~O 23 I0'153 I021tl13 I.DA lll 1TReL.,3 
24 05703 IOJ414l l.OA J, ITR IHESET 1TERAT10N CNTR a4 I05754 I04i04I01 STA Ill, .•1 IPlCK A RECAL. 
2:1 '1;!5704 !0!54741 STA J, ITRCT 215 !0!575!> 0002J4 Rt:CL.3 IHEtAL.URATE 11 
20 1457!05 IOU141 L.OA 3,ESwlT 211 .t!57!56 11104!533 JSR ,01.'I FOEL.A'I 1 SEC 
27 0!570!i 17!5Htl MOV JI 3, Sfl<R 27 
21t !05707 0il274l eL.OPXI JMjJ J,HTHfl< 28 .015757 074477 e!'4S 11 READS 3 IIF Sd•1 DfL.AY 
211 '°''lid 074477 REAi.iS 2i lrl5700 !020072 I.DA 0,Kts4 I 1 SEC, 
3111 0'111 170121!1 MOVZL. 3 13 31/J !05761 1174!04 ANO 0 13 1 SZR 
;u I05712 1751I00 MUVI. 3,J 31 il5162 14041527 JSH ,UL.'I 
3~ i0!571J 17t11i03 MU'IL. J,J,SNC 32 i0tl70J IOHfj72 L.OA J,uliWT lfOHCED 2 SEC DEi.AV U 
3J ro!5714 IOllU14 JMP PCE1'4h1 33 !0!57114 175iaWl!5 MOV 3, 3 1 Si'4R 
34 io!571 !5 00U47 PCRL.F IPRlNT CARAUGE 34 165711!> iiililfrl403 Jl'IP ,•3 IND 
35 05716 id24731 L.OA 11ERRCT 35 I0576b 11)041523 JSR .01.v IVES, SEC 
36 I05717 IO.S072!5 L.OA 2 1 !TR 36 0!Hfj7 'IJIU522 JSR 1 01.V , SEC 
37 I05'20 idlll45!>5 JSR MuL.T 37 .:i!57711l 074477 Ri:.AIJS J 
38 I05721 030723 L.Ul 2 1 ITR 38 !05771 10lll0744 JMP C'IC1 
311 I05122 I0"45J7 JSR OlVO 3W 
40 io572J f!l0fi511 JSR fllPOEe IPRlNT V4L.Ut 
•U i05724 li!2041.'i3 1.0A fr:l1PCENT IEUMPL.EI 8!ilX 
42 I0572!) 011l6!51/J6 JSR JlCl"AH 
43 !0!57211 """'4t0'1 JflllP P(.t.NT+1 

• • • • • 



• • • ·• • 
• rnu 1 '1AlN • IOI080 •MA l 111 

Ill 01 
1112 !015772 iHW156 , t.H 11 SU J 1 ,RTRN IERM -ITH ~ORCEO l U:C DEL.AV 02 IACl WEM ACIO•(AC0,ACl)/AC2 
03 115773 171U5H SUIUL. 3,3 03 I0!5I055 10200 DIVlOI SUit 0,0 
IU 05774 !ll0U03 Jl'll' ,EH2 04 !015056 05H31 OlVlJOI STA 3 1 MSA V 
15 U775 ld54!5!53 ,EMAL.Tl SU ;t, ,RTRN lt.RROH &UHROUTINE I05 IOl5tlli7 1•24;,2 SUIH# 2,0,szc 
IC !057115 171500 SUit 3 13 IERMOA wITH NO DEL.A't' FORCED 00 06015!0 10i'll041J J'11' DExT 
07 !05111 05415515 ,EH21 STA J,DSlllT IUEL.H SlllITCH 07 irll5001 0544215 DIVOI STA J, '1SAV lllIVIDE 
08 0Ulll!O 03411415 I.DA 3 1ESWIT !IHI 0150152 !0344215 L.UA J 1 M20 
011 01511!01 175U4 MOY 3 13,SZR 011 IOl500J 125U!0 '10VZI. l ,1 
10 05082 IOl!l0410 JI'!!' ERfT 1fd IOl510l54 1irl1 l I00 OL.OOPI 140VL. I01 Id 
1l IOU0J irl.t4U5 EHR11 I.DA 3 1 ,HTRN 11 015015!1 142412 su11• 2,111,szc 
12 lt:RHOR, C(J)•PC 12 I06i0151> 14~00 SUtl 2 114 
13 11115004 00<403 JSR AUTOEH IOPERATOR,SET SlllITCHS1 lJ IOOiHi7 12!11!00 MOVI. 1.1 
14 UH!! 111541541 SU J,fSWIT 14 00I071d 17!141114 lNC 3 13,SZR 
lb I08I006 I01A411 READS 3 l:; IOl51071 fll00773 J'1P 01.00P 
lei !015!007 177112 AIH>L.lt 3,3,SZC IL.DOK AT SWITCH 1 lli 10bl01ll! 17ti441 SUttO 3 1J 1SKP 
17 11115010 0!1liil4!02 Jl'!P ER!T 17 IOl507J 176420 OEXTI llUttL 3,J 
111 !015011 HOI04 JSR t::PRINT 18 flllil074 I002•13 JMP 'l'ISAV 
111 IOl5U2 0lUJ5 ERETI ISZ EARCT 1111 
2il IOl50lJ IOl42U5 Jl'!P ,,RTRt-1 2IO l(ACl4 1ACl)•AC1•AC2•ACIO 
21 IOl510l 4 H21534 Jl'!I' •,RTRN 21 10li07:i 111lli?460 l'IUL Tl SUl5C I01 Iii I MUI. TIPL. Y 
22 ldSUfl IO!S4U• EPRINTI STA 3,SAV2 u llltlrc.70 1:154411 MUL.UI STA J,MSAV 
2J i!l60lll 04015.,5 STA lil1SAVlll r.!.) ldCilll77 idJ4411 L.OA J 1M20 
2• IOH17 !tl446;tJ STA 11SAVl 24 0810!0 12521113 MLOOPI MOVf< l .l 1 SNC 
2s IUlll211J 01116247 PCRL.F JP"1NT CARRUGE 2tl 11161!1l1 1012tl 1 flllUVfC ld1!01SKP 
2b ldfllll21 005250 "IESSAliE 'AND Hf ADER 20 flll510it 14J22tO AUOZR 2,0 
27 !08022 ld0H35 HEADE!i 27 fdCiUJ 17:104 INC J,3 1SZR 
28 tOl5!02J !il21d6:l5 L.UA 0 1 ,MTRN 28 11115104 I000774 JMP fllll.OOP 
211 06!d24 I040622 STA 0 1 ES WIT 2i !015105 1252b0 l'IOVCR 111 
30 0U2t> 126000 AUC 1,1 Jiii IOl510Ci IOV124kil JMP '"'UV 
u I06!02t> 1I0701il0 ADO 111,1 31 146107 i!H!!l!Oil MSAYI 0 
32 tOfllt'l27 1!11114525 JSR POCT rPC OF ERROR 32 
33 1415030 I02fill523 1.0A 0 1SAV0 3J 01111111 1177611l M201 •214 
34 11160Jl 11124821 I.DA 11UVl 34 
3~ 01ilOJ2 ld021517 Jl'IP ISAV2 Jo 015111 020172 ,OL.'t' I I.DA io,c12 IDEl.A't' 1 SEC 
36 08033 ld06U0 I CHARI CHAM J15 06112 UIOlb• STA 11l 1 ITRCNT J10,XUl1lMS 
37 !UIOJ4 llllilt1160 JPOt.CI POEC 37 rllfl 113 021il145 ,OL.'1'1 I LOA 0 1 TIMI: 
38 HEAUERI ,THE I 31:1 11115114 060C1lkll1l NlO "' 

J 10111 MS TYPE 2 
Jll i10111Jl> 14102!0 PC j 3!; 015115 0b4433 OU 11DSKP 

IOlilOJ6 ldllllOIO 11 4IO !015110 1274!01 ANO 1.lrSl<P 
Airl 06037 11154415 AUTOEMI SU 3,,AA0J 41 06117 0113077 MAL.T I NO SKPT 
•l 0150U 0'403 STA 1,.uu 42 01ll210 llll 1404 INC 0 1111 1SZR 1su1.1.Eo un 
42 1118!041 I02404t> I.DA 11EliGS AJ I06121 1110rr'l77J JMfl ,OL.Yl•l I NOT 'f'fT 
43 1615Uit 12~004 MOY l,1 1SlR 44 015122 !014164 OSZ ITRCNT 11 SEC,? 
4"4 141511143 001UI05 JMfl ,+5 45 !015123 00I077e JMP ,OL.Yl JSTAL.L. MORE 
45 idfil044 02441117 L.OA 11,Ulill Ao 06124 01111400 JMP 0,J 
4tl I05to45 lllJ4filOJ 1.UA J,,HTRN 
•7 "5046 I05Je77 ~AL.T 
48 IOl510A7 002405 Jl'!I" •,U03 
411 llllil05IO 0!"4745 JSR EPRINT 
50 05051 lllblll271 JNTOS 
51 10lll052 I0020b2 J'11" HGGSU 
5it lt)ti0i5J 0llll001021 ,u011 0 
5J 146fll!j4 IOIOl4Plfll0 ,uua 14 
54 



.. lllld97 0 f'IAlN 
1111 
u 
u 
1114 
1115 
1110 
1117 
011 
0!f 
lid 
11 
12 
1J 
14 
l :i 
16 
17 
111 
111 
20 
21 
20! 
2J 
24 
20 
26 ld8125 0!54!5!>1 
27 11!6U6 I044!5irl!5 
211 !06127 0!516!51!5 
2i ~HllJ0 011!!54ti 
30 061J1 io31•e111 
31 I06132 I024:SI05 
Jj,! !06133 02111JI00 
33 I061J• 125112 
3" 0ti13!> 12.j7U 
35 to1513o UJ•hll 
36 06137 15100 
37 i.Hl140 12'411100 
38 ldl5141 004477 
Ji 111151•'1 000171 
4IO 061•3 ld0111oillll2 
41 i11!'.11A4 004'74 
A2 i16145 11124466 
4.> 061Ati ldJldAo6 
•4 061A7 IO!i3!5l 1 
A::> ld6l:Sitl ldihl777 
4ti !015151 ldtiltl211 
47 I061:ii! 10ld250!A 
411 

• 

ITE~ETVPE NON INTERRUPT PACKAGE 
IAC1 1 AC2 SAVELi 
l"MESS" PRINTS ASCII MESSAGES AS SPEClFI!D ~y ASSEMBLER 
l"CR~F" PRINTS A CAWRIAGE RETURN 
l"POCT" PRINTS CCll IN OCTA~ 
l"ZOCT" PRINTS C(l) IN OCTAL, LEADING ZEROS SUPPRESS!D 
l"POEC" PWlNTS C(l) IN DECIMAL, LEADING ZEROS SUPPRESSED, 
ITHE ABUVE THREt ARE rOLLDWtD BY THE TAB IN P0 TAB 
l"TINO" ACCtPTS OCTAL1 ANU 
l"TlNO" ACCtPTS OEC1MAL SlNbLE PRECISION SIGNtO INTEGERS 
JlNTO ACl FROM THE rTI. LEADING NULLS, TABS, 
IANO SPACES ARE IGNORED. A lti BIT UNSIGNED INTEGER IS 
IFORf'ltO, THtN NEGATtO IF A MINUS SIGN IS TVPEU, 
ltXIT AT CALL•l IF INPUT ERROR WITH AC0•BAD CHARACT!R 0 

I (NOT A Lf~AL DIGIT O~ TEAMINATING CMARACTtR) 
rtxIT AT CALL•2 UPON TEAMlNATING CHARACTER 
I WlTM AC0•lilr 01 •0, 12 1 !5!5 
I FOR NULLr TAB, SPACE, CARRIAGE RETURN, COMMA 
ITHE ABOVE WAIT FOR TTO 00Nt 1 THEN CLEAk TTO. 
l"CMAk" PklNTS ASCII CMARACTOR IN C(B)RI C(IO)L MUST BE 0 0 

rExlTS CALL •2 IF C(a)R•01 CORRtCTS TME PARITY, 
JSIMU~AT~S TA~ ON ASA33, 
l"TYPI:'." PRINTS C(lll)H, MUST MAV! PROPER PARITY. EXITS AT 
ICALl.t1 1 REPl.ACE "TVPE" wITM INTERRUPT TYPE lF DESIREO, 

MtSSI 

P,LSTI 
PtXlT I 

STA 3 1 MtSSR 
STA 11P 0 AC1 
SU 2 1 P,At.:2 
lSZ MES:i~ 
l.OA 2 1 0 1 3 
l.OA l 1P 0 317 
l.OA 111 1 111 1 2 
MOVL• 1,1,szc 
ANOS l111l1Sl<P 
ANO 11 11l 1 SKP 
lNC 21 2 
COM 111 
JSR i:;11AR 
JMP Mt:'.Sh6 
JMP .•2 
JSH CMAH 
LOA 1,P.At.1 
LOA 2,P,AC2 
SKPt1Z TTO 
JMP 1 •1 
NlOC TTO 
JMP llMESS~ 

IPRlNT A TEXT MESSAGE 

IC(2) PO%NTS TO l'IESSA~E 
IA 8 l!IT MASK 
I~ (2) •OATA 1110tcO 

IC(lil)llDATA CMARACTOR WlijHT 
IINC TO NtXT wOHD 
IFLlP MASK 
I PRINT 
IANOT11ER 

ILAST 

• • 

" <'lll88 0 MA1N 
01 10bl:i3 111l2•I01 
02 lll6154 lll204ci2 
lillJ ldfi1:>5 ld0i114b7 
111• oatl15ti lll31i105 
05 06157 IOlh,..ldA 
0b IOIS1fS0 IObl04b4 
07 0&161 ld31114"2 
011 lll6162 U24iill!! 
011 iO!i1bJ llll54:i1J 
1fO ld&1ti4 I0444"7 
11 i<l&165 I04044!5 
12 11161&6 iil!H:IOl 
1.) I061ti7 ld0i0010ltl 
1• ilf5170 l&llld777 
10 11'«1171 ld21&1444 
ltl lll&17:.! lb100:i 
11 ft16173 lll00752 
18 1116174 lllJ44J6 
lff llll517b 1020111 
2irl ld6116 140452 
21 to6177 lllllll041d:i 
2:.! llfiO!~IO 10400 
2J llll52iH !034435 
24 i56211lit 101011' 
2b l&lf.1203 00!0773 
20 to6204 1b1235 
27 "'tiO!lll:i I034431 
28 lllb211lb !004424 
211 I0621t17 1113000 
31d IOl5211r: 1750!04 
31 liHi:.!11 !004":.!7 
32 ld6212 llllil07:i:i 
33 
34 
3!> 

!015213 
a6214 

Jo ltltitt l!> 
37 llll:i0!1b 
JI! lllli217 
3!11 vtl'i:.!20 
•Id ioti221 
Al ld6220i! 

"" ld622J .. ., 
44 I06224 
•:> 10tl0!2:i 
4b ldti0!2o 
41 ld6ii27 
4S IOl>0!311l 
4lil iot:iii31 
:ilO 
:>1 
:;2 
5.> 
54 
:;:; 

1116:.132 
iol>233 
ltl6234 
i<lti;.:3:> 
11J623o 

:>o ioc>tt37 

I0311l42!5 
111l00011' 
lll11M!llll0 
IOi<l101dL'I 
lllfhHIOe 
illllll0011Cl 
IOIOldfllldl 
ldl1ll011ll00 
i!3I04J:i 
lll0111012 
1!!2340!0 
lllldl 7~0 
IOfdldl44 
ldidldltl 12 
lll01d11111l1 
lll0fd01dld 
lllll11111110 
"'ldVllOllll!I 
O'llllii:lllllt0 
fllllilll"111l0 
lllllhlVll 
ll'ldii:llllOL'I 
llliH1J77 

• 

ZOCTI 
PUCTI 

POECI 

OtCOC'TI 

OfCOTI 

CECF'I 

OCU81 

DECTBI 
,ROX U 

.~ox ti 
ZSUPPI 
P •AC ll 
P,AC21 
PoTA~l 

P,C6ii:ll 
P.:P71 

SUt! \.'1 1 1!1 1 5KP 
l.UA lll,P,Cb0 
:;fA 21P 1 Af;2 
LOA 2,0CTAt! 
JMP ,•4 
STA 21P 1 AC2 

2 1DtCT8 LOA 
SUt! 
STA 
SU 
SU 
STA 
0 

0, QI 
J,MESSR 

l1P 1 AC1 
0,zsUPP 
2, .•1 

ISZ o•l 
I.DA 0,P,TAll 
MOV 2r2 1 5NR 
J,,.P PtlllT 
LOA 31ZSUPP 
SUB l!I, 0 
SUISOll 2,i,szc 
JMP OEC!i 
SUtl 2 1 1 
LUA 3,P,C60 
lNC 010 
JMP DECOT 
MOVZR• 2121SNR 
l.OA J,P 0 C80 
STA J, ZSUPP 
ADIJ 3 1 0 
1'1CV 3,3,SZR 
JSR CMAA 
JMP OECUC:T 

IPRINT C(l) %N OCTAL 

IPRINT C:(l) IN CECJMAI. 

JOOTM ENTRYS PRINT NUMBER 

ITHEN TA8 TO N!XT POSITION 

JlF TABLE ENTRV•0 
JflllT wlTM NO TAB 
JZEROS SUPPRESS STUF 

HO~M THE DIGIT 

JC (Iii) •DIGIT 
IMAKE ASClI 

I PRINT 
JbET NEXT OllilT 

LOA 21 0 •1•.•DtCOCT 
ll0011l 0fd 
110lt1fdll 
liOIOlll 
111llll 
1 Ill 
l 
0 
LOA 2, 0 •1•,•DECOCT 

l1l 
0 
Id 
11 l~HAHACTE~ PRlNTEO AFTER NUMBERS 
610 
~77 

• 



• • • • • 
• oae 1 l'IAlN • ltii091il ,MAIN 
u ld62411l 0:SUU CHAHI STA 3,CHRET IPRlNT C(0) RIGHT 01 !06271 IO:S40'11 TVPt.S STA 3, TVPRET ITYPE THE C(0)R I~ 
12 fOU41 uuee MOVS 0 1 0,SNR IRETURN +2 IF NU~I. 0io! 116Jltllll '/i74471 ~t.AIJS 3 1swnc11 1 c0>. 
u 06242 Hl•'lil JMP 1 1 J 0J 1116.)01 177122 AOIHL. 3,J,SZC 
IU '/i6243 1 ltl121! MOVZ~ 0,J ICOMPUTE t.YtN PARITY 04 "'ISJltlio! I00111•io• JM!' 1 +4 llNHldlT TYPE EXIT, 
06 "'6244 177004 AOO J,J,SZR 0:> kll!iJ0J 01SJ511 SKPllZ TTO 
0ti 1116246 IOIH777 JMP .•l 011 IOSJld4 lllldVJ771 JMP ,•l 
07 iUl2•6 1fll3200 ACOR 0,0 07 lll6J05 i!lfl 1111 \JOAS 0, TTO 
08 IOl5:i!47 U1JI00 MOYS e,0 011 I06.)011 IOJH31 l.\JA J,P,J77 
011 !08250 ltJJU62 CHARl I I.DA 3 1 P 1 C11 llS THIS A TU 011 lll6J07 l 762io!ltl MOVZR 3,3 
1IO 1118251 116415 SUh 0 1 3,SNR 1111 i!831IO 111U"'0 ANO 3, Ill 
11 I0825io! llllllil03 Jl'IP C11A,J IYES 11 11111.Sl l 1 lli043 AL)CO 0,3,S~C 
12 1!15253 IOl1JU24 JSR TYPE INO PRINT IT 1<l "'6J1<t I0.!4414 l.IJA 3, P,C411J 
13 1116254 00U20 JMP 'CHRt:T lt.XlT 13 lllti313 1IS2432 SUdZ# 3,0,SZC l~KlP NDN•PRINTlNa CHAR 
14 "'15i:S5 eauee CHA 1 JI ~OA 0,P,2•1!1 18Il'IUl.ATE A TU 14 I06J14 "'1id761 ISZ CHORZ 
1:S 08256 HUil JSR TY Pt IWITH l TO 7 SPACES 15 idl!iJ15 IOJ407 1.0A 3, !',C15 
16 !062157 11121114115 1.0A 0,c11o~z lei lcl6.S1Ci 110U5 SUllO i!l1 J, S"iR 
17 t111521S0 U•••l L.UA 3,P,C7 17 !015317 IO:SH:SIS STA 3,CHO~Z ICl.R HDRZ POS 
18 llll521S1 UJ4i14 AND 3 1 0 1 SZR u "'1532"' lcll01i!407 Jl'IP HYPRE.T 
lW H262 Hlll773 JMP CMA,3 1111 1116.S21 IOIOI00I07 P 0 C7I 7 
20 111821SJ 111•111412 STA ld,CHORZ 2111 IOISJU 10ld111Ul P,Clll ll 
u ldl5264 I00UU Jl'IP 'CHRfT u ld6J2J vll""'llllll P.Cl21 111 
22 2io! 11111.)2'4 !01111111!115 P,CHll 15 
u ioeae;:i 1:1011 C~t.fl" I STA 3,Mt:SSR rSAVE RETURk :ii!.) ld!iJ:ii!:S IOl'll0240 p .2011 2'40 
24 1i162111! U4745 STA l 1 P,AC1 24 !0153211 IOIOHJO P.C-401 0 
26 111611157 (0507415 STA 2,P,AC2 25 I06J2l lrl!Oldfli'PI TYPRETI 111 

20 0827(0 lllU43• l.OA 0 1 P,C15 211 ld633'/i 0000n PH GI: NU I 0 IREST OF COHE lS SUFFER 
27 08271 11JU747 JSR C"4AR IPRlNT CARRlAGE ANO I., 
28 !015272 02111431 I.DA 0,P,Cl2 
2a !015273 Hlill5!11 Jl'IP P 1 L.ST 
3la 
3l e8274 111000!00 CHRtTI 0 
32 08275 000000 CHORZI 0 
33 01!iio!71S ldlllil0I00 l'IESSRI 0 



"' 010Sl1 1 f!IAIN 
11 06331 02I0772 TINt,I 
Ill! IOOJJ2 iOU7•5 
13 IOliJJJ 10ll7•3 TINX,I 
I• 1633• 02•677 TlNR,I 
ru 11111330 10;ue1:s 
H 0UJli 1701162 
17 11115337 lU00 
08 1116340 IOillHllOfi 
09 
1~ !063•1 11112121 TINO& 
11 !083•2 102••0 TINDI 
12 063•3 IO:S•733 
u !08344 0:101570 
u 11115"45 lrl307515 
15 00•11 113000 
10 !08347 Uili••e 
17 083:10 0•10l562 
18 063:11 034601 TlNS 1 1 
111 rt15J52 17!51!11U 
lh1 111153!:13 000760 
21 I0635• IO:S•6!57 TlN~,I 
22 063:15 lll636U 
2J 111153!16 !4H777 
u !06357 !46il8lill 
25 lill5J80 lllUlilll!I 
20 1i163151 1113•7•5 
27 IHJ62 111141• 
28 083113 llll1U!5 
211 I063ti• UI07t15 
30 lil636:S 1o2••32 
31 I063Cio U601!5 
32 ld6Jti7 I000744 
3J !0637111 111"42• 
3• 06371 '1illO•lll5 
35 I06372 !0Hfi40 
JCS IOl537J 177200 
37 ~HIJ74 id:S•8315 
38 lil6J7!5 011076~ 

311 I0637b 1311•1:1 TlN~,I 
4lil orl6J77 !0007.>2 
41 IOl540fcl 024•18 flNN,I 
42 orl6401 1(117022 
0 06402 141i51J 
•• !1111403 001111;,1 
45 0641114 IOU6lili 
4b !08405 021&Ul215 
.., !064011 1011i110 
4d !06407 11012IO 
411 1116410 17=>12~ 
:s0 ldti411 1.s1e100 
!51 !06412 14:lii?ii?ll! 
!52 !06413 12:5232 
!53 015414 1170idP. 
!54 0641:! 01110737 
55 1116410 177720 TlN1,l 
50 ldl5417 !000005 TlN~,I 

• 

L.UA 
JSR 
uz 
L.l.)A 
L.OA 
"'DYi. 
N!li 
JMP 

AOCZl. 
su110 
ST• 
STA 
L.DA 
ADO 
SUISO 
SU 
1.0A 
MOV 
JMP 
SU 
SKPDN 
J"'P 
01AC 
JSR 
L.04 
SUit• 
MO\llf 
JMfo' 
I.DA 
AOCll 
J"'P 
SUdZ 
JMP 
1.0• 
40Dlil 
STA 
Jl'IP 
suu 
Jl'1P 
L.OA 
Al)DZ 
SUlll.11 
JMP 
ISZ 
l.04 
,..UVZL. 
MUVlL. 
MOV ZL. 
Al)l) 
"10V Z~ 
"IUVZRll 
ALJU 
JMP 
•1!10 
!5:> 

e,1',CU 
TY Pf 
MES SR 
1,P,AC1 
3,ZSUPP 
3,3,SZC 
1,1 
PtXlh1 

0 1 0,SKP JOCTAI. ENTRY 
0,0 roEtlMAL. ENTkY 
3,Mt:.SU 
2 1 P,4C2 14C2 15 SAVEO 
2,P,Cl2 
e,2 
0,0 
0 1 ZSUPP IMINU& SIGN AND l.fAOlNG SPACES FL.AG 
3,ZSUPP 
3,J,SU 
TlNl, 
3 1 P,AC1 
TTI 
.-1 
0, TT I 
c ... u 
3 1 P 1 C4e 
0,J,SZR 
0,0,SNR 
TlN::i, ISPACE, U8, OR NI.JI.I. 
1,TlN2, 
0,1 1 SNR Jl,;0f!IM4 
Tl N)(, 

0,1,SZR l11INUS 
TlNf'I, INC 
3,ZSIJPP 
J,J ICOMPL.EMENT SIGN 
3,ZSUfo'P 
TlNW,•1 
1,3,SNR 115 IT A CAkRlAGE RETURN7 
TINC, 
11 TlNl, 
0,1,szc ISKIP IF NOT A DIGIT 
2,1,SNC ISKlP IF DIGIT 
TlNH 0 

Z::iUPP IUUT OF l.EAOING SPACES 
0 1 P1 AC1 
0, 0 
Ill, J 
J,J 
1 1 3 Id uL.U P,AC1'S • NEw UIGIT 
2 ,1 
1,1,szc JSKlP lF OCTA~ 1100E 
0 1 3 IADD 2 OL.U P,AC1 1 S 
T 1 Ni.. 

• • 

"'00!n 
~1 
lllit 
03 
0• 
Ill~ 

0b 
07 
H 
l!hl 
1lll 
11 
l" 
lJ 
14 
1~ 
lb 
17 
18 
111 
2IO 
21 
22 
23 
2• 
2:> 
20 
21 
2d 
211 
3IO 
31 
J2 
JJ 
34 

• 

IPROCl:.SSOM TIMEk PACKAGE 
JTHlS PACKA~t IS tAL.L.EO wHENEVER IT ls NECESSARY TO 
IIOENTI~V THE M~AN TIME BASE D' THE COMPUTER 1N 
JWHlCM THE PRUGNA11 NESIOES, THE MtAN TIME IASt MAY 
JTH~N dt UTil.IZED TO VERIFV OR CAL.CULATE THI:. HE~ATIONSHIP& 
JOF OTHtR PERlPHEHAI. ~UNCTIONS, , 
JTHE PACKAUI:. HETURNS TO THE CAL.I. lNSTHUCTlON WITH 
JTME CONTENTS OF AC1• TO A CAl.l~RATION COUNT 
JTHAT "'AY dt lNClilEMfNTEO TO OVERFLOW IN 100 MlL.1.l• 
JSECONOS ~y THE FOl.LO~ING D~L.AV L.DOfo', 
JTVPfll MOY 0,0 
, INC 1r1,1r1,szc 
J JMP 1, 3 
' fr) 
1 JMP TVPE1 
I 

ISKP•~OT OV~RfL.OW 
IC:lClT L.OOP 
JANY Fl.AVOR IO SKP 

JTHE CONTtNTS OF AC2 wil.L. CuNTAIN A SlMIL.AA 1~0 MS 
llTfRATlON COUNT dUT FOR THE FOl.L.OWIN' LOOP& 
JTVPE21 NlO Ill 
' DlA 1,.oEv 
J ANO# 2,1,SZR 
I JMP , •• 
I INC 0,0,SZR 
I JMP TVPE2 , 

J&!T DEVICE STATUS 
JANY STATUS COMPARE 
J~lCPEtTEO STATUS EXIT 
JSKP OUT ON LOO, DFL.Dw 

ITME VAL.Ufi RETURNEU l'IAY dE ARITHMETICAl.L.Y 
IPROCtSSED (MUl.TlPL.lEOIDIVIOEU) FOR LONGER OR 
JSHORTER 0~1.•vs AS LONG AS THE STANOAMD I.OOPS 
11.ISTl:.D •eovE AH! UTl~IZEU, 
I 
JIT IS KECOMMtNUfU THAT A~l. TlHlN~ fUNCTIONI 
J8E PtRFOWMEO WITHIN THE SAME G~NERAL AREA 0, 
JMEMOkY AS TMlS TlMlN~ PACKAGE, 

• 



• • 
"' 0093 oMAIN "klllllU 1 I' Al Ill 
01 , ill1 , 
02 JINITIALLY1 THE TIMER PACKAw! ATTEMPTI TO 02 ITHtRt IS NO HTC•UTl~lZE OEVICE TTO AND ASk FOR 
lllJ JDfTfRMINE IF THE COMPUTER HAS A REAL TIME CLOCK 11JJ ldAUD RAH INPUT I-HOM OPEICATO~ 

04 JAVAI~AdLE 1 THE ITERATION CUUNTS ARE DEVELOPEU SIMPLY lll4 1Ul441cl icHlli!677 SCORE I lORST 
Ill:> ldY SYNCING WITH THE CLOCK AND COUNTING lrlO IO!i44l 11'12400 SUd 0, Ill IACd•NU~L CHARACTER 
fll(j JTME #OF LOOP ITEMATIONS AT llrl HZ, 06 !ll6441i! rcllrl44b3 JSR TYMt. 
lll7 , 07 06443 !051111 DUAS kl1TTO JPASSED TO T'l'ME 
08 llF1 HOwEY~R THERE IS NO HEAL TIME CLOCK THE MEAN lll8 06444 llH53511 SKPl:IZ TTO JFOR EXECUTION 
llJW JTIME BASE OF TH! LOOPS MUST dE CALCULATED, THIS Ills.I (0600 llllll6!1J3 SCQHAI JSR fTUMd~EH JUUT TEXT 
lid IIS PER,ORMEO BY COUNTING THE #O' TIMES THE 10 fll844b 1.'0b6l0 SES OUT JASKING FOR BAUD RATE 
11 JSTANDARD ~OOPS AHE IT!RATEU FOR ONE OUTPUT 11 ITHE FO~~OWIN~ SERIES OF INSTRUCTIONS WILL 
12 JCHARACTER TO DEVICE "TTO~ AND R!QUESTING THE 11i! JCA~CULATE THE ITERATION COOUNT 'DR 
13 ldAUD RATE OF OEYlCE TTO dE TYPED IN BY TH! 1J Jl ~IT OF TTO OUTPUT AFTER HETRIEVING 
l • ITEST OPERA TOR I 14 JTHE CONSOLE dAUO RATE FROM THE 
1r> I 1~ ITEST OPEMATOR•••REQU,RES SUBROUTINE TINO 
16 05.t20 llHS.t5!57 PTIMEI STA 31SVTIME to klb447 00CieiJ3 JSR fKEYS 
17 111421 01351.t SKPU HTC JTEST FOR CAS/RTC 17 ;,el45kl f011ikl775 JMP SCOIU JlNPUT ERROR 
u kl5422 HIUU JMP SCOH! ICAS kTC NONEXlS, 1tl !064!51 ld44530 STA 11~1.JCK JUVE BAUD RATE 
19 lll.t23 05-lll4 N10S HTC ITURN Cl.OCK ON 19 I08452 030!535 ~DA 2,S,301 , 1 Ill 
21iil 08424 i1113514 SKPU RTC J~USY •1 lS RTC 2IO JHOUTIN~ ASSUMES AN 11 BIT CHARACTER 
21 111>42& 1i1004"3 JMP ,•3 21 ld6.t!53 15100 INC 2,2 I ASSUME 11 8 ITS 
u 1110421> IOHlll.t SKPLlN RTC IDONE •IO tilO RTC 22 !ll6454 lll24!121 LOA l10R01NAL JCOUNT FOH FULL CHAH 
23 0U27 ron•11 JMP SCORE I ANU DEV TTO IS USED 23 fll645!5 u2oe SUIS 010 
2• 1116430 uaen IORST 24 wH1450 kllill>!528 JSR llKfYS+2 JCHAR THU/HITS 
u 111431 ll252fl SUISZL 0,0 J•lll HZ FOR RTC 2~ 064!57 1111101'4 MOV llJ,0,SZR JlF ANV REM, 
25 0e•u liilll4.t7 3 JSR TYME 26 06480 125.tllllll INC 111 IFUDGE en COUNT 
27 0U33 0111114 LJl.lU d1 RTC IPASSED TO "TYM~" 27 ld!i46l 02111520 LOA lll1LOCK 
u IOll04 08351• SKP8Z RTC HOH EXECUTION 28 !06462 kl44517 STA l1LDCK JIAVE ITR COUNT l llIT 
29 U435 0ila!l42 JMP fSVTIP'!E IACl AND ACi•LODP COUNTS 29 06463 1.UUllJ MOV 112 
30 , 3111 ld5.t64 U:!0I00 MOV 011 JACl • HUD RATE 
31 ITHt FO~~OWlNG SU8ROUT!NE 11 TO RETAIN COMPATASI~ITY 31 ltlAUD RATE TIMES COUNT FOR 1 8IT 
32 IWITH TH! OLD PHOCESSOR IDENTIFICATION AND TIMING 32 PllIL~ EQUA~ ITERATION COUNT FOR 1 SECOND 
33 JPACKAGE TO RETRIEVE THE LOOP COUNT 'OR 3J i0646!> 10241d0 SUd llJ,0 
3.t ITHE DIA,8 UR C 1.00P TYPE 2 ;u ;o646o ld0b51!5 JSR llKEYS•l lf'IUI. AClUC2 
35 H06 024540 ,3011 ~DA 11NLJCAL 3:> kl6467 kl4kl!l17 STA OJ,t<lll ISAVE OOU8LE L!NGTH 
311 06437 001400 JMP 013 36 ;ll)47VJ 044515 STA l1KS IRESULT 

37 Jl SECOND DlVlD~O BY u • 10111 MILLISECONDS 
3d 06.t71 Urcl516 LL>A 2,S,301 , 10 
3g i0fi472 i/J06!512 JSM •KEYS•2 
41.1 l.'6.t7J klJkl51'2 LOA 2,0ROINAL ICOUNT FDR l CHAR 
41 06474 !044501 STA 11 OfoiOINAL JOROINAl.•11111l MS TYPE 
41i! JCONTlNuE CALCUl.ATIONS NEXT PAGE 

• • • • • 



• 
A 0U!I 
11 
02 
QI;) 

u 
06 
H 
07 
08 
011 
u 
11 
12 
13 
l• 
u 
lb 
17 
u 
llil 
2!0 
21 
22 
2J 
24 
2:S 
26 
21 
211 
2111 
Jill 
31 

06•7!1 lll2ril!l11 
IOG47b 1524&~7 

I0&.411 IUJ6!110!I 
lll8!1fl!0 044!111!1 

IOt!!IU 14512111 
10fi:illl2 11 UIO& 
I08bl03 1"100 
I06b04 H'l~410lll 

!08511!1 I00607 

08506 
I06&11l7 
08&1111 
fllfibll 
11Hi!l12 
11)6~1J 

IOb:i14 
IOfi!H!I 
0eo u; 

lc'lt5617 
11)552111 
10bb21 
(06!122 
!06523 
lcl6b24 

131Pll00 
ia2.Utl7 
125120 
102410ei 
Ht>•72 
12l0f/Jlll 
11124462 
03"'470 
1111Ui46!1 

030470 
lcl064b41 
I044"b!I 
13111100 
!Oa44&2 
10fll24b3 

• 
' fl SECOND COUNT/1 CHAW COUNT • #CHARIS PER SEC 
ITHlS CAL.CUL.ATION IS USED TO llPAND THE TYP~ 2 COUNT 

L.OA 0 1 1CN 
L.OA 11 l<S 
JS'f llCEYh2 
STA 1 1 KS 

ICAL.C HEL.ATlDNSHIP OF 
MO'IZL. 211 
MUV 012,SNR 
INC 2 1 2 
SUit 0 1 IO 

11 SEC, R~STO~EO 
rolvIDE BY CHAR, 
1# CHAR, 1 SEC 

REM, TO 1 CHAR TO FIL.~ SECOND 

J~R llCEYS•2 1Ul¥10£ REM INTO CMAR 
IACl•FUOGE fACTCR 1 REL.EATICNSHlP O' CHAR TO TOTAL. 1 SEC 
IFINISH CAL.CUL.ATIONS ON L.OOP T¥PE 1 TO• !SECOND 

MOV 112 JfUOGE 'ACTOR 
L.UA 11NUCAL. JlNTO CHARACT~R TIME 
MOVlL. 11 1 
SUS 0 10 IWlL.L. • 
JSH llCEYS•2 JPORTlON O' C~•k 
MCV 11 0 ITC COMPL,ETE l SECOND 
L.OA 11NUCAL. 11 CHAR, TYPE 2 L.DOP 
L.UA 21KS I# CHARS IN 1 SEC 
JSR IKEYS•1 I• PCkTlON OF CHAH 

1uous1.E L.EN~TH ACIO,AC1•1 SECOND FOR TYPE 2 L.OUP 
L.u• 2,S,301 rulvIOE 8Y 10 fOR 1!00 MS 
JSR htYh2 
STA 11NUCAL. 
"10V 112 
L.UA 11DkD1NAL. 
JMP ISVTlME 

IAC2•100MS L.0DP2 
IAC1 •10~MS L.OOP 

• 

• • 
" 111iogo ,MA1"' 
01 
u 
0J 
04 
0b 
0b 
07 
01! 
011 
1IO 
11 
12 
1.> 
14 
15 
10 
l7 
18 
liil 
21/l 
21 
22 
2.) 
24 
2!> 
26 
27 
211 
2lil 
31d 
J1 
JC! 

I00525 
IOU2b 
I05b21 
ii!6!1Jlll 
i/l65J1 
lll6b32 
I06!13.3 
IO!l:IU 
lll603!5 
"'6:130 
150037 
015540 
iHJ!>411 
!06042 
llll5643 
16Cb44 
l<'ie54!> 
lllb040 
illl5!547 

IO:i!4011l1 
0414441! 
024437 
!044001 
e2!54011! 
~414410 

!044414 
1644421 
U5411l1 
11)4440!5 
16444141 
1:14!400 
126401!1 
!0611141 
015Jt5141 
i/llOI0777 
12401.14 
0'Mi774 
1Zb1114 

lllb!>!>ill U1011llll 
lllbb:l1 12:>•io5 
!06552 0004!03 
li!60!53 111631514 
i!lbbb4 '/JIOllll74 

, 
ITME ~OL.L.OWlNG SUBROUTINE DETERMINES THE lTtRATlCN 
ICOUNTS FOR THE DEVICE SPECIFIED BY TME INSTRUCTIONS 
IFOL.L.OWiN~ TMt. JSw CA~L TO TYME 
JDOAS 0 1RTC OH OuAS 0,TTO 
JSKPBZ kTC OR SKPl:IZ TTO 

' TYMt.I 

TlMAI 

~oA 1,i 
STA 11R\'TMP 
L.OA 11 ENTYM 
STA 1.1 
L.DA l 1 lllr 3 
STA 11TIMA 
STA loT.LMS 
STA 11TlMC 
I.DA 1111 3 
STA 11TIM .. 1 
STA 11T.Lf'll:l•4 
SUts 2,2 
SUtl 1,1 
OOAS 0, ~TC 
SKPf:IZ HTC 

JSAVE INT~, L.INK 

JfOR L.OOP 
rG!T OOAS 

JFOR ext.CUTE 
JllET SKP8Z 

HOR EXtCUH 

JCL.R C:TRS 
I UR TTO 

JMP ,•1 J~AIT FOR DONE 
COM 111,SZR IANO 2NO DONE 
JMP TIMA rTHEN START COUNTING 

TlM81 DUAb i0 1HTC ITHE TMlRD 001';E 
ITME fO~L.OWlN~ COMPRISES L.DUP TYPE 1 

MOii 0,!ll 
INC 1,1,SNR 
JMP ,•3 
SKPbZ RTC 
JMP TlMIHl 

Jl'IATCM fOH OFl.D" 

3.) IL.COP 
34 "'6!15!) !0611141 TlMCI 

TYP~ ~ IS COU~TED UNTIL Pl 'ROM DEVICE 
DOAS lll1RTC 

JO •Hib!50 10bl0177 
30 
31 
3tl 
3g 
41!0 
41 
44! 
4J 
44 
45 

~60!)7 

idb0611l 
!06061 
lcl6bb2 
I06bb3 
I06!1154 
IQOOOb 
lll6!>6o 
!06561 

4b ii!6!>7IO 
47 id6071 
411 lll0071ir! 
411 lll6073 

10bllll1!1"0 
16611l400 
1020!0!1 
06.3077 
1!5104 
!000773 
i0b3071 
11106567 
1/)444015 
!0!5!041015 
!02!0403 
io41110IO 1 
I0014I02 

IN'1'EN 
ITMt. fDL.L.OWlN~ lNSTH, COMPRISE TMt L.OOP TVPE 2 

NlO ~ JANu IT IT!RATES UNTIL. 
UlA 010 llNTERRUPTEU BY Pl 
AUC 0,0,SNR 
MAL.T 
INC 2,2,SZR 
JMP Tl"1C•2 

HI~L. INSTR, 
IL.CUP CTR 

MAL.l rOEVlCE OR Pl FAIL.ED 
ENTYM: ,•1 7TO HtRE WMtN PI 

STA lrOROINAL. JSAVE L.OOP 1 
STA 2,NUCAL IANU L.OOP 2 
L.UA 0 1 RVTMP ' 
STA ~.1 l~ESTOR~ lNTR, L.lNK 
JMP 213 l~ETU~N TU CAL.I. 

• 



• • • • • 
.. "111''7 eMAlN .. 010!lb • 1'1A IN 

01 , 01 
02 I CONSTANTS SUdR, L.INICS A"ID TEMP STOR!S 00: lllil02&3 .1..uc le L.0• l 

03 1r1e51 .. HIHU RVTMPI 0 03 rTVJJE 0 FOA CARTAlDr.E 

IU 11115575 l!Hlil!Ul OADIIOL.1 Iii 04 M:iGl I • TXTE I TYPE 0 !'OA CARTRIDGE! 

1115 015571:1 l!Htll!I "IUCAL.I ., ld02153 ld:i4724 

eo 1118577 HHllllil SVTlMfl 0 ldfrl264 142520 

07 lilHlillO llilOlW5 TUMISL.t.RI MESS t002C!> I0310ll 11 

u 1415611 lllllHlill!I L.OCKI 0 tOl!Oii&6 143240 

liHI IUUW IOill:iU2 KEVSI TINO lllld<ii67 151317 

11! !015603 H151J715 MUL. TA iHJU0 141640 

11 !4Hlil4 ldlllUH Dl\100 1110l01 151101 

tit 11eus IOllllllll00 KS I 0 lll027W 151324 

13 r1HIHll IOHHlil KNI 0 1110;.a;, fr:l•2311 

14 roe1:101 HUI 12 s,;,011 1iO I ldldli!74 141151117 

15 SESDUTI •UTE JcU>cUact2> IOld:.!75 000000 

lrlHU 1r11152l5 0!> , FOR 10 SURI' ACE OI&IC l'ACK 

16 11115611 Uil0l2 TTO ~AUO 1.UTE '1• ' 0b MSG2: • TXTE FOR U'l SUkFACE llISK PACKl 

11ee11t 14772 .. ld027o 131:1411 

11)156 l i1 il•l24111 1:10277 14320 

11115614 ld5W5"1 f0g)J00 151317 

1115&15 ll!f011d4 111111301 130640 

11)6010 04111722 I00Jf0li! 12ro000 
(06017 14il724 00J0J 0:ll!52J 
146620 14371140 t00J0• 143322 

t0ti621 121275 
, lll030~ 141501 

!1&622 ldldtOHfl 1110306 1211305 
ld0307 14451U 
fi'J03U 111451523 
wl0311 wl5iil240 
fc'J0312 1411501 
1UIJlJ 00il113 

07 , 2 FOR 20 SURFACt OUK PACK 
08 "'SG31 I TXTE 2 fOR 2tO SURl'ACf OUK PACKl 

I00J14 1J1011 
111031:> 1•3240 
!00310 1::i1J17 
i:l0317 13120 
IOIOJ211l 12il000 
i:l03U i:l:lill:J23 
irlfrl320! 143322 
(10~2J 141iii!1 
wl0324 121dJfdl) 
i:l032:5 144:504 
IOfc'l326 1:14oa:.!J 
irl0327 i0:5i0240 
lrHll.)JllJ 141:1il1 
1110331 irllilldl 13 

ldlil , .. 7 .. 

lid MSG41 • TllTE ' 
.,., 

[00.)32 !0261540 
!00333 i02b477 
H334 i:l00000 

11 JTVPE UNIT NUP'IBERS Clll•ill TO HST 
12 MSG51 ,TlCTE ITVPE UNIT NUMBERS (rll•3) TO ft.ST l 

il033!> ld54724 
!Oi033() 142:52i:l 
IOldJ37 "~2fl40 
I00H~ l4•::i1& 
ro0u1 1203114 



0IO!illl 1 1UIN 
IOIOJ42 0:12:116 
I00J•J i04111!1 
i0ill3U 1!11310ll 
IOillJ4b 1210lll3 
01riU6 I0301o'!U 
i00U7 !031410!1 
i00Jll0 1241U1 
i00Jll 1 1•7724 
i003:12 1bil20 
i00JDJ 00170!1 
iu03:14 !000311?4 

1111 
02 

I00J:55 11140!120 
'50Jel0 IO!ll!l:i!J 
!003:57 !000000 

1113 
04 

00Jli0 ld47!1io3 
!00361 I0!5'!12IO 
t00J62 111••e:.12 
.0036;, fd"'1&11i17 
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ABSTRACT 

THE MOVING HEAD DISK RELIABILITY PROGRAM IS A MAINTENANCE 
PROGRAM DESIGNED TO EXERCISE ANO TE~T THE 404& DISK CONTROLLER 
AND 1•4 DISK DRIVES. THE DISK DRIVES MAY BE SHARED BETWEEN 
TWO· COMPUTERS IN WHICH CASE THIS PROGRAM MAY BE RUNNING 
IN EACH COMPUTER. 
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13. 

MOVING HEAD DISK RELIABILITY PROGRAM 

AUTO•RUN AUTO•LOAD MODIFIED 4/7/72 

ABSTRACT 

THE MOVING HEAD DISK RELIABILITY PROGRAM 
IS A MAINTENANCE PROG~AM DESIGNED TO 
EXERCISE AND TEST THE 4046 DISK CONTROLLER 
AND 1•4 DISK DRIVES. THE DISK DRIVES MAY BE 
SHARED BETWEEN TWO COMPUTERS IN WHICH CASE 
THIS PROGRAM MAY BE RUNNING IN EACH COMPUTER. 

' NOTE 
**** 

ONE COMPUTER kUNNING RELIABILITY 
TEST (SA 501), THE OTHER CSA 502) 
ONLY 111 

THE CONTROL CAN BE DEVICE 33 OR 73. 

MACHINE REQUIREMENTS 

NOVA(EXCEPT MICRO)OR ECLIPSE FAMILY CENTRAL PROCESSOR 
4K READ/WRITE MEMORY 
TELETYPE 
4046 OISK CONTROL 
4047 OR 4048 CONTROL ADAPTER 
1•4 MOVING HEAD DISK DRIVES 

OPERATING PROCEDURES 

A. VERIFY DRIVE (DRIVES) ARE READY ON•LINE 
6 0 LOAD PROGRAM USING BINARY LOADER OR DIAGNOSTIC 

OPERATING SYSTEM. 
C. RESET ANO START AT ONE OF THE 

ADDRESSES SHOWN BELOW IF LOADED WITH BINARY LOADER. 
D. IF LOADED BY DIAGNOSTIC OPERATING SYSTEM, 

RELIABlLITYCBELOWl WILL BE STARTED. 

STARTING ADDRESS 
2 RUN ALL 
4 CHANGE DISK CONTROL ADDRESS 

200 RELIABILITY TEST, ALL CYLINDERS(DTOS START) 
501 RELIABILITY TEST, EVEN CYLINDERS 
502 RELIABILITY TEST, ODD CYLINDERS 
503 DISK ADDRESS TEST 
504 CORE DUMP ROUTINE 
505 COMMAND STRING INTERPRETER 
506 ONES TEST 
507 ZEROS TEST 
510 110110110 TEST 
511 FLOATING ONE TEST 
512 FLOATING ZERO TEST 
513 RUN ALL 
514 SEEK EXERCISER 
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13.2 

E. tHRORS • ERROR STATUS IS PRINTED 
WHENEVER ENCOUNTERED. WHEN DATA ERRORS 
ARE FOUND ONLY THREE ARE PRINTED PER 
ENCOUNTER. (SEE PARAGRAPH 5) 

SWITCH SETTINGS 
SW1:0 FROM ERROR, DO SCOPE LOOP 
SW1=1 FROM ERROR, GO TO NEXT TEST 
SW2=1 INHIBIT TTY OUTPUT 
sw5=1 OUTPUT TO LPT 
SW&=l HALT AFTER ERROR 
SW7:1 INHIBIT CHECK WORD AND DATA ERROR MESSAGES 
swa:1 BREAK TO ALLOW DISK INTERCHANGE 
SW9:1 FOR READ ONLY MOOE 

F. STATISTICS • TYPE ANY KEY DURING 
RANDOM TESTING TO GET A REPORT OF THE 
NUMBER OF WORDS WRITTEN AND READ, PLUS 
THE NUMBER OF ERRORS. 
**** NOTE **** THE PROGRAM WILL ACCOUNT FOR UP TO A MAX. 
OF 2•31 WOROS WRITTEN OR READ. SPECIAL 
TEST RUNS EXCEEDING THIS FACILITY WILL 
REQUIRE AN OPERATOR'S TEST LOG TO AUGMENT 
SOFTWARE ACCOUNTING. 

PROGRAM RUNTIME 

~ROGRAM RUNTIMES ARE SUBSTANTIALLY REDUCED WITH 
MEMORIES OF 8K OR LARGER. RUNTIMES BELOW ARE FOR 
AN 8K CORE MEMORY. 

RUNTIME IS DEFINED AS TIME FROM 
START TO A "PASS" MESSAGE. TYPICAL 
RUNTIMES ARE LISTED AS FULLOws: 
RUNALL (SA 2): APPROX. 27 MIN. 
(NOVA 800, CORE, & 2 SURFACE DISK) 
SEEKEXERCISER (SA 514): APPROX. S MIN. 
CNOVA 800, CORE, & ~ SURFACE DISK) 

BAUD RATE 

READ, WRITE AND SEEK OPERATIONS ARE TIMED 
BY SPECIAL ROUTINES. WHEN THE PROGRAM IS 
FIRST STARTED, THE TIMING ROUTINE WILL TEST 
FOR THE PRESENCE OF A REAL TIME CLOCK CRTC) 
TO DERIVE TIMING FROM IT. IF NO RTC IS 
PRESENT, THE PROGRAM WILL TYPE "TTO BAUD 
RATE". THIS MESSAGE REFERS TO THE BAUD MATE 
OF THE CONSOLE TERMINAL (DEVICE 10 & 11). 
TYPE IN THE BAUD RATE. IF A TYPING ERROR OCCURS 
IN THE NUMBER STRING (BEFORE THE CARRIAGE RETURN), 
SIMPLY TYPE A NON•NUMERIC CHARACTER AND 
THE REQUEST FOR THE BAUD RATE WILL BE 
REPEATED. IF THE CARRIAGE RETURN HAS BEEN 
GIVEN AFTER A TYPING ERROR, RELOAD THE PROGRAM. 

PROGRAM DESCRIPTION 

• 
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A. RELIA~ILITY TEST (SA 200) 
A RA~DOM NUMRER GENERATOR IS USED TO SELECT A 
DISK DRIVE,CYLINDER,HEAD,BEGINNING SECTO~, 
ANO NUMBER OF CONSECUTIVE SECTORS. RANDOM 
DATA IS THEN GENERATED, WRITTEN, AND READ. 
THE SEQUENCE IS REPEATED INDEFINITELY. 

B. RELIABILITY TEST (SA 501) 
SAME AS A. EXCEPT THAT ONLY EVEN 
NUM~fRED CYLINDERS ARE USED. THIS 
ALLOWS A TWO COMPUTER SYSTEM TO RUN 
SIMULTANEOUS RELIABILITY TESTS. 

C. RELIABILITY TEST (SA 502) 
SAME AS B. ONLY FOR ODO NUMBERED 
CYLINDERS. 

D. DISK ADDRESS TEST (SA 503) 
RANDOM DATA IS FIRST WRITTEN THEN READ 
FROM ALL SECTORS ON EACH READY DISK. THIS 
INSURES THAT ALL DISK PACK SURFACES ARE 
USEA~LE ANO THAT THE DISK PACK lS FORMATTED 
PROPERLY. 

F. COMMAND STRING INTERPRETER (SA 505) 
AS A TROUBLE SHOOTING AID THE SERVICE 
ENGINEER MAY TYPE IN HIS OWN TEST LOOP. 
AFTER STARTING AT 505, THREE ARGUMENTS 
MUST BE ENTERED IN RESPONSE TO THREE 
PROGRAM QUESTIONSJ "UNIT", "DATA", AND 
"COMMAND STRING". 

I• UNIT: TYPE UNIT # OR CARRIAGE 
USE THE PREVIOUS ENTRY 

II. DATA: RAN:RANOOM 
ALO:ALL ONES 
ALZ=ALL iEROS 
PAT=110110 PATTERN 
FLO:FLOATING ONE PATTERN 

TO 

FLZ:FLOATING ZERO PATTERN 

ALTERNATIVELY ENTER A STRING 
OCTAL 16 BIT WORDS TO BE 
USEC AS DATA. THE WORDS 
ENTERED ARE USED REPEATEDLY 
TO MAKE UP A SECTOR BLOCK. 
TYPE CARRIAGE TO USE THE 
PREVIOUS ENTRY. 

II I. COMMAND STRING: 

OPTIONS 1. READ HEAO,SECTOR,#SECTORS 
2. WRITE SAME 

• 

OF 
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3. SEEK CYLINDER 
4. RECALIBRATE 
S. LOOP (GO TO BEGINNING) 
6. DELAY (N) 12.SMS INCREMENTS 
7. TYPE CARRIAGE TO USE THE 

PREVIOUS COMMAND STRING. 

NOTE THAT EITHER SPACES OR A COMMA 
MAY BE USEO AS AN ARGUMENT DELIMITER. 
EACH RESPONSE IS TERMINATED BY 
TYPING CARRIAGE RETURN. IF MORE 
ROOM IS NEEDED ON A LINE, TYPE 
LINE FEED TO SPACE TO THE NEXT LINE. 
THE WORD "SAME" USED WITH READ, OR WRITE, 
WILL CAUSE THE PREVIOUS DISK 
ADDRESS PARAMETERS TO BE USED. 

THE FOLLOWING EXAMPLE WOULD CAUSE UNIT 
1 TO REPEATEDLY SEEK CYLINDER 
50, WRITE SECTORS 2 ANO 3 WITH HEAD 5, 
THEN READ IT BACK AND CHECK. DATA IS SPECIFIED 
AS ALTERNATE WORDS OF ZEROS THEN ONES. 

UNIT: 1 
DATA: 0,177777 
COMMAND STRINGS SEEK 50 WRITE 5,2,2 READ SAME LOOP 

G. ONES TEST (DATA: ALL l'S) 
ZEROS TEST CDATA : ALL O'S) 
110110 TEST (DATA : WORDS OF 1101101101101101) 
FLOATING ONE TEST (EACH SUCCESSIVE WORD 

CONTAINS ONE 1 BIT WHICH IS MOVEO 
RIGHT ONE BIT EACH WORD) 

FLOATING ZERO TEST CCOMPLEMENT OF THE 
FLOATING 1 TEST) 

EACH OF THE ABOVE USE THE BASIC DISK ADDRESS 
TEST, SUBSTITUTING ~HE APPROPRIATE DATA. 
ANY OF THESE PATTERNS INCLUDING THE RANDOM 
DATA USED FOR THE DISK ADDRESS TEST MAY 
BE RUN IN THE "READ ONLY" MODE. THIS IS USEFUL 
FOR CHECKING THE INTERCHANGEABILITY OF DISK 
PACKS BETWEEN VARIOUS DISK DRIVES. 

TO GENERATE A DATA PATTERN START AT THE 
APPROPRIATE LOCATION ANO SET SW8 TO 1. 
WHEN THE ENTIRE PACK HAS BEEN WRITTEN AND 
READ THE TELETYPE PRINTS "INTERCHANGE DISK" 
ANO THE PROGRAM HALTS. THIS PACK MAY NOW 
BE READ FROM OTHER DISK DRIVES IN THE READ 
ONLY MODE (SW9:1). 

s5. ERROR REPORTING AND RECOVERY 

ALL PHASES OF THE SOFTWARE WORK THROUGH 
4 MAIN SUBROUTINES DESCRIBED BELOW. EACH 
SUBROUTINE HAS A NORMAL RETURN (+3) AND 
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AN ERROR RETURN (+1). EACH SURROUTINE WAITS FOR DISK 
COMPLETION WITH INTERRUPT ENABLED. A FAILURE 
TO DETECT INTERRUPT WlTHIN SOOMS (3 SEC FOR 
RECALIBRATE) RESULTS IN A "TIMEOUT" ERROR. 

RECALIBRATE • ANY UNUSUAL STATUS IS REPORTED 
IMMEDIATELY AND AN ERROR RETURN EXECUTED. 

SEEK - SF.EK ERROR STATUS INCREMENTS SEEK 
ERROR COUNTER. ANY ERROR STATUS RESULTS 
IN STATUS PRINTOUT. 

WRITE • FOLLO~ING "DONE" ON A WRITE, ERRORS ARE 
CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR 
RECOVERY PROCEDURE IS OUTLINED FOR EACH CASE. 
IF THE ERROR IS NOT PRESENT THE NEXT CHECK IS MADE. 

1. READ/WRITE DONE STATUS - IF NONE, INCREMENT THE 
MISC ERROR COUNT, PRlNT ILLEGAL STATUS MESSAGE 
AND 00 AN ERROR RETURN. 

2. MISC STATUS BITS • (ANY SEEK DONE, ANY SEEKING 
BIT, SEEK ERROR, ENO CYLINDER, OR DATA LATE). 
IF ANY ERROR INCREMENT THE MISC ERROR COUNT, 
PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN. 

3. ADDRESS ERROR 
3.1 FIRST TIME • INCREMENT ADDRESS ERROR COUNT 
AND REPEAT THE WRITE. 
3 0 2 SECOND SUCCESSIVE FAILURE • INCREMENT 
PERMANENT ADDRESS ERROR COUNT AND DO A 
ERROR RETURN. 

4. ENDING MEMORY ADDRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG, 
AND GO TO S. 

S. ENDING DISK ADDRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG, 
ANO GO TO &. 

&. NO FURTHER CHECKS 
6.1 FATAL SWITCH ON • DO A ERROR RETIJ.RN. 
6.2 OTHERWISE • DO A NORMAL RETURN. 

READ - FOLLOWING "DONE" ON A READ, ERRORS ARE 
CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR 
RECOVERY PROCEDURE IS OUTLINED FOR EACH CASE. 

-IF THE ERROR IS NOT PRESENT THE NEXT CHECK IS MADE. 

1. READ/WRITE DONE STATUS • lF NONE, INCREMENT THE 
MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE 
ANO DO AN ERROR RETURN. 

2. MISC STATUS BITS • (ANY SEEK DONE, ANY SEEKING 
SITr SEEK ERROR, END CYLINDER, OR DATA LATE). 
IF ANY ERROR INCREMENT THE MISC ERROR COUNT, 
PRINT THE ILLEGAL STATUS, AND DO AN ERROR RETURN. 
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3. ADDRESS ERROR 
3.1 FIRST TIME • INCREMENT ADDRESS ERROR COUNT 
AND REPEAT THE READ. 
3.2 SECOND SUCCESSIVE FAILURE • INCREMENT 
PERMANENT ADDRESS ERROR COUNT ANO 00 A 
ERROR RETURN. 

4. CHECK WORD ERROR 
4.1 FIRST TIME • INCREMENT THE CHECK WORD 
ERROR COUNT AND SET THE RETRY FLAG. ~RINT 
"CHECK WORD ERRO~" AND GO TO 5. 
4.2 SECOND SUCCESSIVE ERROR • INCREMENT THE 
PERMANENT CHECK WORD ERROR COUNTER AND SET 
THE FATAL FLAG. PRINT "CHECK WORD ERROR" 
AND GO TO 5. 

5. D4TA ERROR 
S.1 FIRST TIME • SET THE RETRY FLAG AND PRINT 
ERROR REPORT. 

5.1.1 CHECK WORO ERROR • DECREMENT THE 
CHECK WORD ERROR COUNTER ANO INCREMENT 
THE CHECK WORD & DATA ERROR COUNTER. 
GO TO &. 
S.1.2 NO CHECK WORD ERROR • INCREMENT 
THE DATA ERROR COUNTER ANO GO TO &. 

5.2 SECOND SUCCESSIVE ERROR • SET THE FATAL 
FLAG ANO PRINT THE ERROR REPORT. 

S.2.1 CHECK WORO ERROR • OECREME~T 
THE PERMANENT CHECK WORD ERROR COUNTER 
AND INCREMENT THE PERMANENT CHECK WORD 
& DATA ERROR COUNTER. GD TO 6. 
S.2.2 NO CHECK WORD ERROR • INCREMENT 
THE PERMANENT DATA ERROR COUNTER. 
GO TO 6. 

&. ENDING MEMORY ADDRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG, 
AND GO TO 7. 

7. ENDING DISK ADDRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAGr 
AND GO TO 8. 

8. NO FURTHER CHECKS 

.EOT 

8.1 RETRY SWITCH ON • PRINT "TRY AGAIN" 
AND REPEAT THE TEST. 
8.2 FATAL SWITCH ON • DO A ERROR RETURN. 
8.3 ND SWITCHES ON • DO A NORMAL RETURN. 

0008 .MAIN 
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I*•***** AUTO•kUN AUTD•LOAO MODIFIED 4/7/72 

11. At:sSTRACT 

THE MOVIN~ HEAO DlSK kELIABILITY PROGWAM 
IS A MAINTENANCE PROGRAM OESI~NEO TO 
EXERCISE AND TEST THE 40411 DISK CONTRULLEH 
ANU 1•4 DISK URIVtS, TH! DISK DRIVES MAY 8E 
SHARED ~ETwEEN TWO COMPUTERS IN WHICH CAif 
THlS PROGRAM MAY dE RUNNING IN EACM COMPUTER, 

NOTE 
**** 

ONE COMPUTER RUNNING kELIA8lLlTY 
TEST (SA !>01), TME OTHER (SA !>Ba) 
ONLYlll 

THE CUNTROL CAN BE UEVICE 33 OR 73, 

12. MACHINE REQUIHEMENTS 

NOVA FAMI~Y CENTRA~ PROCESSOR 
4K HEAD/WRITE MEMORY 
TELETYPC. 
41d46 DISK CONTROL 
4047 UR 4048 CONTHOL ADAPTER 
1•4 MOVlNG HEAD DISK DRIVES 

13, OPt~ATING PROCEDURES 

A1 VEHIFY DRIVE (DRIVES) ARE READY ON•LINE 
S, LOAD PROGRAM USING BINARY LOADER 
C, kESEl ANO START AT ONE OF TME 

ADDRESSES SMO~N ~ELOw, 

STARTING ADIJRtSS 
2 
4 

' • :S00 
:s01 
:102 

.. 01113 
00"4 
50!5 
!:lid ti 
007 
510 
511 
!512 
5lJ 
!514 
51:S 
51ti 
!517 
!520 

RlJN AU 
StT OlSK CONTROL ADDRESS TO JJ 
SET DISK CONTROL ADDRESS TO 73 
RtLlASILITY TEST, ALL CYLINDEHS 
RELIASILITY TEST, EVEN CYL!NDERI 
R~LIAdILITY TEST, ODD CYLINDERS 
DISK AOORtSS TEST 
(NOT USC.0) 
COMMAND STRING INTERPRETER 
ONES TEST 
ZEROS TEST 
1101h1110 Tt:ST 
FLOATING ON~ TEST 
FLOATING ZERO TEST 
RUN ALL 
SEEK fl(fRClSEfc 
RC.CALIBRATE UNIT 1 
RECALIBRATE UNIT 2 
RECALIBRATE UNIT J 
RtCALIBHATE UNIT 0 
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C, ~RROHS • ERROR STATUS IS PRINTED 
WHENEVER tNCOUNTfRED, wHEN DATA ERRORS 
AMe FOUND ON~Y THREt ARE PRINTED 'fR 
ENCOUNTtR, 'SEE PARAGRAPH 5) 

SwITCH SETTINGS 
Sw0•1 00 NOT HA~T FO~~OWlNG ERROR 
S•1•1 INHl8lT ERROR PRINTOUTS 
Sw2•1 REPEAT CURRENT TEST (SCOPE ~COP) 
5•3•1 INHIBIT CHECK WORD ANO QATA ERROR MESSAGES 
SW4•1 BREAK TO A~~Ow DISK INTERCHANGE 
SW5•1 FOR REAO ON~Y MOOE, 

0 0 STATISTICS - TYPE ANY KEY DURING 
RANOOM TESTING TO GtT A R~PORT OF THE 
NUMBER OF WORDS WRITTEN ANO READ, P~US 
TM! NUM~!R OF ERRORS, 
**** NOTE **** 
THt PROGRAM WlL~ ACCOUNT FOR UP TO A MAX, 
OF 2•31 WORuS WRITTtN OR AfAO, SP!ClA~ 
TEST RUNS EXCEEDING THIS PACI~ITY WI~~ 
RtQUlRE AN OPERATOR'S TEST ~OG TO AUGMENT 
SOFT~ARt ACCOUNTING, 

PRUuRAM RUNTlMES ARE SUSSTANTIA~~y REDUCED wITH 
MEMORIES OF 8~ QR ~ARGER, AUNTIM!S 8E~Ow ARE FOR 
AN 8~ CORE MEMORY, 

RuNTIMt IS DEFINED AS TIME FROM 
STA~T TO A "PASS" MESSAGE, TYPICAL 
RuNTlMES ARE LISTED AS FOL~OWSI 
RUNA~L (SA 2)1 APPROX, 27 MIN, 
(NOVA 800 1 CORE, I 2 SURFACE OISK) 
Stt~EXEHClSER (SA 514)1 APPROX, 5 MIN, 
(NOVA 800 1 CORE, I ~ SURFACE OlSK) 

bAUJ ~ATE 

RtAO, WRITE ANO !EEK OPERATIONS ARE TIMED 
SY SPECIAL ROUTlN~S, WHEN THE PROGRAM 18 
FIRST STARTED, T~E TIMING ROUTINE WI~~ TEST 
FOR THE PHESENCE Of A REA~ TIME C~OCK (RTC) 
TO UERIVE TIMING fROM IT, IF NO RTC IS 
P~ESENT, THE PROGRAM WI~~ TYPE "TTO 9AU0 
RATt 11 • THIS MESSAwE REFERS TO THE BAUD RATE 
OF TH~ CONSO~E TERMINAL CUEVICE 10 & 11). 
TYPE IN THE 8AU0 HATE, IF A TYPING ERROR OCCURS 
IN TMt NUM8ER STRING (BEFORE TME CARRIAGE RETURN), 
SIMPLY TY~E A NON•NUMERlC CHARACTER AND 
THE REQUEST FOR TME BAUD RATE Wl~~ BE 
RtPEATEU, IF THE CAHRlAGE RETURN HAS 6EEN 
GlVtN ArTER A TYPING ERROR, RE~OAD TMt PROGRAM, 
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PHOGRAM DESCRIPT?ON 

A, RELIA81~1TY TEST (SA 500) 
A RANDOM NUMBER GENERATOR IS USEC TD SELE'T 
DISK URIVE,CY~INOER,HEAD,8EGlNNlNG SECTOR, 
AN~ NUM8E~ Of CONSECUTIVE SECTORS, RANDOM 
DATA lS THEN ~ENEkATEO, WRITTEN, ANO READ, 
THE SEQUENCE IS R~PEATEO INDEfINITELY1 

8 1 ~f~IAKl~lTY TEST CSA 501) 
SAMt AS A, E~CEPT THAT ON~Y EVEN 
NUMaERED CYLINDERS ARE USEC, THIS 
A~~ows A Two CO~PUTER SYSTEM TO RUN 
SIMu~TANEOUS RELIABILITY TESTS, 

C0 RE~IABI~ITV TEST CSA S02) 
SAME AS 8, ON~Y FOR OCD NUMBERED 
CY~lNUfHS, 

D, DIS~ ADDRESS TtST (SA 503) 
RANDOM DATA IS FIHST WRITTEN TH~N READ 
FkOM A~~ SECTORS ON EACH READY OISK, THIS 
INSURtS THAT AL~ OlSK PACK SURFACES ARE 
US~A8LE AND THAT THl DISK PACK lS ,OAMATTEO 
PROPERLY, 

• 
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F, COMMAND STRING INTERPRETER CSA :50:5) 
AS A TROUBLE SHOOTING AID THE SERVICE 
EN~INEEH MAY TYPE IN HIS OWN TEST ~OOP, 
AFTtR STARTIN~ AT 51!15, THREE ARGUMENTS 
MUST BE ENTERED IN RESPONSE TO THREf 
PROGRAM QUESTIONSI "UNIT", ~DATA", ANU 
"COMMAND STRING", 

I• UNITI 

II• DAUi 

TYPE UNIT • OR CARRIA~E TO 
UI! THE PREVIOUS ENTRY 

IUN•RANOOM 
41.0•Al.L ONES 
ALZ•ALL ZEROS 
PAT•1111lll0 PATTERN 
Fl.O•Fl.OATING ONE PATTERN 
Fl.Z•FLOATING ZERO PATTERN 

Al.TERNATIVEl.Y ENTER A STRING Of 
OCTAi. 16 BIT WORDS TO BE 
USED AS DATA, THE WORDS 
ENTERED ARE USED ~EPEATEOl.Y 
TO MAKE UP A SECTOR 81.0CK, 
TYPt CARRIAGE TO USi THE 
PREVIOUS ENTRY, 

III, COMMAND STRlNGI 

OPTlONS 1, 
2, 
J, 
4, 
!!, 
6, 
7. 

RtAO HfA0 1 SECTOR,•SECTORS 
WRITE SAME 
St.EK CYLINDtR 
UCALIBRATE 
LOOP (GO TO UGINNINGJ 
DtLAV (N) 12,5MS INCREMENTS 
TYPt CARRIAGE TO USE THE 
PREVIOUS COMMAND STRING, 

NOTE THAT EITHER SPACES OR A COMMA 
MAY Bt USED AS AN ARGUMENT DELIMITER, 
EACH RESPONSE lS TERMINATED BY 
TYPING CARRIAGE RETURN, IF MORE 
ROOM IS NEEDED ON A 1.INE, TYPE 
LINE FEED TO SPACE TO THE NEXT 1.INf, 
THE WORD "SAME" USED ~ITH READ, OR ~RITE, 
Wil.I. CAUSt THE PREVIOUS DISK 
ADDRESS PARAMETERS TO BE USED, 
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THE FOi.i.OWING EXAMPLE WOULD CAUSE UNIT 
1 TU REPEATED~V StE~ CYLlNUER 
!!Id, wRITE SECTORS 2 ANO J WITH HEAD 5, 

• 
THE~ READ IT BACK AND CHECK, DATA lS SPECIFIED 
AS ALTERNATE WORDS OF ZEROS THEN ONES, 

UNIT I 1 
DATA I 0 1 171717 
COMMAND ST~INwl SEEK 511l WRIT! 5,2,t READ SAME ~OOP 

Ii, ONES TEST COATA • Al.I. 1 1 S) 
ZEROS TEST (DATA • ALL 0•S) 
110110 TEST (DATA • WORDS OF l11llll11llllll!l1) 
FLOATING ONE TEST CEACH SUCCESSIVE WORD 

CONTAINS ONE 1 BIT "MICH IS MOVED 
RIGHT ONE BIT EACH WOAD) 

Fl.UATING ZERO TEST (COM,1.EMENT O' THE 
FLOATING 1 TfST) 

EACH OF THE ABOVE USE THE BASIC DISK ADO~ESS 
TEST, SUBSTITUTING THE A'PROPRIATE DATA, 
ANY OF THESE PATTERNS INCLUDING TME RANDOM 
DATA USED FOR THE D1SK ADDRESS TEST MAY 
SE RUN IN THE "READ ONLY" MODE, THIS IS Ulf'UL 
FOR CMfCKlNG TME INTERCHANGEABILITY OF DIIK 
PACKS BETWEEN VARIOUS DISK DRIVES, 

TU ~ENERATE A DATA PATTERN START AT TMf 
APP~OPRIATE LOCATION ANO S!T SW4 TO 1 1 

WHEN THE ENTIRE PACK HAS BEEN WRITTEN AND 
REAU THE TELETYPE PRINTS "INTERCHANGE DISK" 
AND THE PRO~RAM HALTS, THIS PACK MAY NOW 
8E REAO FROM OTHER DISK DRIVES IN THE READ 
ONLY MODE CSW:5•1), 
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I~. fRRUR RfPORTIN~ AND RtCOVtRY 

ALL PHAS!S OF THE SOFTWARE WORK TH•OU~H 
4 MAIN suoROUTtNES OESCRIBEO BELOW, EACH 
suskOUTlNf HAS A NORMAL RETURN (•3l ANO 
AN EHkOH RETU"N (•1) 1 EACH SUBROUTINE WAITS FOR OISK 
COMPLETION WITH INTERRUPT ENABLED, A FAILURE 
TU OETECT INTERRUPT ~ITHlN ee0Mi (S ate FOR 
RECALlSMATEl RESULTS IN A "Tl~EOUT" E~ROR, 

HtCAL18MATE • ANY UNUSUAL STATUS IS REPORTED 
IHH~DI•TE~V ANO AN ERROR R!TURN Et!CUTEU, 

StEK • SEeK E~RO• STATUS INCREMENTS SEEK 
ERRUR COUNTER, ANY ERROR STATUS RESULTS 
IN STATUS PRINTOUT, 

~RITE • ~OLLD~ING "DONE" ON A WR1TE 1 ERRORS ARE 
CHECKED IN THt SEQUENCE SHOWN BELOW, ERROR 
RtCOVERY PROCEDURE lS OUTLINED FOR EACH CASE, 
If THE fRROR 15 NOT PHES!NT TH! NEWT CH,CK IS MADE, 

1, READ/~RITE OONE STATUS • IF NONE, INCREMENT TH! 
MISC EkROR C0UNT 1 PRINT ILLEGAL STATUS M~SSAGE 
ANU DO AN ERROR RETURN, 

2. MISC STATUS BlTS ~ (ANY SEEK OONE 1 ANY SEEKING 
BIT, SEEK ERROR, !NO CYL1NOER 1 OR CATA LATE), 
l~ ANV ERROR INCREMENT TM! MISC ERROR COUNT, 
PRlNT THE IL~EGAL STATUS 1 ANO 00 AN ERROR RETURN, 

l~0~8 ,MAIN 
01 
02 
03 
04 
0~ 
0b 
07 
0~ 
0» 
10 
11 
1~ 

13 
14 
1~ 
1ti 
11 
18 
1~ 

• 

J, AOORESS ER~OR 3,1 FIRST TIME • INCREMENT AOURESS ERROR COUNT 
AND RtPEAT TME wRITE, 
3,2 SECONu SUCCESSTVE FAILURE ~ INCREMENT 
PERMANENT AuOkESS ERROR COUNT ANO 00 A 
ERROR RETUHN, 

4, ENOlNG MEMORY AUOkESS • INCREMENT THE MlSC ERROR 
COUNTER, PRINT TH! ERROR MESSAGE, SET THE FATAL fLAG 1 

ANu ~o TO ~. 

5, ENOlNG DISK AOORESS • INCREMENT THE Ml8C ERROR 
COUNTEM1 PRINT THE ERROR MESSAGE, SET TME FATAL fLAG 1 

ANU ~O TO 6, 

6, NO FURTHER C~ECKS 
6,1 FATAL swITCH ON • 00 A ERROR RETURN, 
6,2 OTHER"lSE • 00 A NORMAL RETURN, 

• • • ~---------------------·-



• 
10009 ,MAIN 
01 
02 
0J 
04 
05 
06 
07 
08 
0~ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
ti 
2~ 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3e 

• • 
REAU • FOLLOWING "DONE" ON A READ, ERRORS AHE 
CHtCKED IN THE SEQUENCE SHOWN BELOW, ERROR 
RECOVERY PROCEOUAl IS OUTLIN!O ,OR EACH CASE, 
IF THE ERROR IS NUT PRESENT THE NiWT CHECK IS MADE, 

1 1 REAU/WRITE DON! STATUS • IF NONE, INCREMENT THE 
MISC ERROR COUNT, PRINT ILLEGAL STATUS MESSAGE 
ANU 00 AN ERROR RETURN, 

2 1 MISC STATUS !ITS • (ANY SEEK DONE, ANY SEEKING 
8IT, SEEK ERROR, END CYLINDER, OR DATA LATE), 
IF ANY ERROR INCREM!NT TH! MllC iRROR COUNT, 
PRINT THE ILLEGAL STATUS, ANO DO AN ERROR RETURN, 

3, ADDRESS ERROR 
3,1 FIRST TIME • INCREMENT ADDRESS ERROR COUNT 
ANO REPEAT TH! READ, 
3,2 SECOND SUCCESSIVE FAILURE • INCREMENT 
PERMANENT ADDRESS ERROR COUNT ANO DO A 
ERROR RETURN, 

4, CHECK WORU ERROR 
4,1 FIRST TIME • INCREMENT THE CHECK WORD 
ERROR COUNT ANO SET THE RETRY FLAG, PAINT 
"CHECK WORD ERROR" ANO GO TO 5, 
4,2 SECOND SUCCESSIVE ERROR • INCREMENT THE 
PERMANENT CHECK WORD ERROR COUNTER ANO S!T 
THE FATAL FLAG, PRINT "CHECK WORD ERROR" 
ANO GO TO 5, 

• 
1~010 ,MAIN 
01 
02 
0J 
04 
05 
06 
07 
08 
ew 
10 
11 
12 
lJ 
14 
15 
lb 
11 
18 
lW 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
2W 
30 
31 
32 
JJ 

• 
~ 

• • 
5, DATA ERROR 

5,1 FIRST TIME • SET THE RETRY FLAG AND 'RINT 
ERROR REPORT, 

5,1 1 1 CHECK WORD ERROR • DECREMENT THE 
CHECK WORD ERROR COUNTER ANO INCREMENT 
TME CM!CK WORD & DATA ERROR COUNTER, 
GO TO 5, 
5.1,2 NO CHECK WORD EHROR ~ INCREMENT 
THE DATA ERROR COUNTEH ANO 'O TO t, 

5,2 SECOND SUCCiSSIV! !RRDR ~ SET THE 'ATAL 
FLAG ANO PRINT TME ERROR R!POHT, 

!,2,1 CHECK WORD ERROR • DECREMENT 
TME 'ERMANENT CHECK WOAD !RROR COUNTER 
ANO INCREMENT THE ,ERMANENT CHECK WORD 
& DATA ERROR COUNTEH, GO TO I, 
5 1 2 1 2 NO CHECK WORD ERROR • INCREMENT 
THE PERM4NfNT DATA ERROR COUNTER, 
GO TO 5 1 

5, ENDING MEMORY AUORESS • INCREMENT THE MIIC ERROR 
~OUNTER, PRINT THE ERROR MESSAGE, SET THE ,ATAL 'LAG, 
ANO GD TO 7, 

71 ENDING DISK AUDRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG, 
ANU GO TO 8, 

8, NO FURTHER CHECKS 
8,1 RETRY S"ITCH ON • PRINT "TRY AGAIN" 
ANO REPEAT THE TEST, 
8 1 2 FATAL SWITCH ON • DO A ERROR RETURN, 
8,3 NO SWITCHES ON • DO A NORMAL RETURN, 



11111011 •MA IN li11012 0Mi\IN 
01 01 
02 0fi! i11004b 0041000 UNTSKI 2i1100 
0iS 0H01dl .1.oc 1 0.) !00047 !0010!00 li00ill 
84 00001 00U13 lNTt.RRUPT 1!14 !00050 ld~illo1li110 4011!1 
05 00004! 0020!03 Jl'IP I, •1 JSTART HER!, RUN •1.1. 1115 i00IO:i 1 i11002i110 21110 
06 !0001113 i1100e13 1 RAI. rao 
IB7 00084 00211142 JMP '42 J SET ADOR TO n 07 00052 0000U CYl,.FI .t11.tc. 4 ll'ROM C'l'l.lNOERS 
011 000015 01!12043 JMP UJ rsET •DOR TO 73 08 00056 00000• C'll. 'Tl otll.K 4 JTO C'\'l..lNOERS 
011 I0011i10b 00204' JMP 144 0~ I00illti2 !000010 SEEi( TI ,dl.K 10 ITOTAI. SfEKi 
1"' 10 H072 110000.11 SEKER: ,t:ll.K 4 JTOTAI. SEEK ERRORS 
11 i1100022 .1.01. 22 11 1!10076 i00i11010 lolUSW I ,Bl.K 10 I r.ORDS lliRITTEN 
12 12 I001i16 11100010 WDSH I ,Sl.K 10 J lliOROS READ 
1~ 00il22 11!1010l!llill OHVSI 1 JUNlT 0 CODE 13 IOIH lCI 00i110kl4 CwEIU 0tll.K 4 ICM~CK WORD ERRORS 
14 Vll!l!ilU 0!ilil0!il2 2 , 1 14 !00122 i00!ill!!0 4 CwErcPI 061.K 4 rPEHM CMECK WORD ERRORS 
H> 00Ho11 0000U 4 ' 2 1:i 11!0120 000004 AOOt.RI .111.11. 4 JAOORESS t.RRORS 
lb 0002:5 000010 10 ' 3 lti !001~2 i101i1004 PADEAI .Bl.I\ .. JPEAMANENT AOOR ERR 
17 17 00136 ill0iD004 DATER I .81.K 4 Jl,HH ERRORS 
111 01!1026 ill00000 UNTINSI Ill u !001"42 ld0001U CWOEI ot;l.K .. JCHK ~D ANO DATA ERROR 
UI 00027 0"4!0000 40000 111 lll01"46 00i110U cwoc.P1 obl.K 4 JPEHM CHI< WO ANO DATA ERROR 
H 001!30 1000roe 1illilll!l00 2111 11101e2 lll0i11004 POERI .111.tc. 4 IPEHMANENT CATA ERRORS 
21 !000~1 14011100 lo4011ll/J0 21 00156 1U00I04 MUCI ot!l.K IMISC ERRORS 
22 0H3a 0"400f00 UNTO NI 40000 22 11!0152 000004 SKTMOI otll.K JSEEKtRECAL. TIMEOUT&. 
23 01!1033 020000 200H 2J 011l18ti 00000• lhtTl'IOI 1 1:lL.K 4 JREAD/WRIT! TIMEOUTS. 
24 01110.11 0100ill0 100r.li!l 24 
2!5 000~!5 01U000 4000 26 00172 000011l0 MSWJ 0 JHEAOt.R hlTCH 
2ti 21:1 00173 ld00000 CSif I 0 JCMO STRING lNTRP Fl.AG 
27 000041 .1.oc 41 27 00174 !00111000 UNITI il ICUARENT DISK ORIV[ UNIT 
28 00041 00057 TYPt. 211 00176 0001!1!00 ROVUNT: 0 J AVAll.ABl.E Ufll1TS 
211 IOl!!I04r.f 000152!5 FUl>O 211 01:'1176 000000 ,ROYUI 0 
3!0 0011143 01ih56r.!15 F )(400• 1 30 00177 H0000 RAl,.1.1 Ill JRUN Al.I. MOOE Fl.AG 
;u 0H44 01117011 SURT 31 00200 000Ql00 fiiOC I 111 IHEAD ONl.'I Pl.AG 
32 0004!5 001422 NESTI Eli GS 32 00201 0011!1000 fiifTRV I 0 JRETRV TEST FL.AG 

3,; 0021112 000000 FAHl.1 0 JFATAL. TEST RESUl.T Fl.AG 
34 d020J 000000 lllOOEI 0 10•RECA1., l•SEEK 1 2•RUD, 3911UUT! 
3:i 0111204 00000111 l.UPSWI ill fl.COP ON TEST SWITCH 
36 00Z05 00Hil0 SSWI 111 JSEEK SwlTCM 
37 0021!1() 000206 
38 
3g 00207 i110illelfll2 I.HO: 2 II.AST MEAllt11 2, 10,oR 21 1 
40 0021111 00001 o1I l.S I 1"4 JI.AST SECTOA•11 8 OA 12. 
4i 

• • • • • • • 
~~-----------------------



• • • • 
U0l3 ,MAIN jld014 ,MAIN 
"1 01 
0;,i 11100023 C2•DRVS.1 02 111111~40 lllllllll01d0 OMEliAI 
03 liHJ211 ldlllid01d3 CJ1 J lllJ !01!1241 i:l"471rl2 IXL.A\' I L.AYUP 
04 I00011llU Ch0R¥h2 Ill• lrl0242 011li111!100 IS TAT I Ill ISTATUS AT INTERRUPT 
I/lei ldlllld025 CU•DHVS.J lll5 00243 llllllfil00"1 SAVfill 0 rSAVE •ce,i,2 
0b ld0212 lrl01d01'' c 111 17 06 lil0244 1110001110 SAV1 I 0 
01 ld021.> lilllll011l33 C\tJI JJ lll1 lillll245 i:lllli:l0011l SAV21 Ill 
H I00214 ldlllHJ1 C371 J7 lll8 ld024o 0111illiHlllll SAV31 0 
011 I00215 fdfllillll4'0 C4f! I 41/l 0~ 1110241 12J41HS lfANOOMI 123456 JCURRiNT RANDOM NUMBER 
U1 11102 lb ldllll0060 C601 80 1IO 00250 01!110lll00 REUUNI 0 
11 1110217 ldHl!I07 C61 I 117 11 10lll2!!1 080200 CNIOCI NlO~ Id 
1<( 1110220 004477 ST I ME I PT I ME 12 lill1J252 007010 L.ASTI PR rat:. NO JPROGRAM ENO 
13 ld0221 000313 C2f!3, I 2ro:s. 1J 011.1253 liH'lld000 L.INCTI 0 JElYTE POINTER 
14 00~22 10lllli'l212 c2121 212 u 0111254 0001!100 SEC: I 0 JSTARTING SECTOR (POS' 
15 H:.!23 H0215 C2tei I 21 e; 15 011l2!i5 000Blil0 SCI Ill JSf!;TOR l;OUNT 
lfl fdfll22• ldf!i1J71 CJ17 I 317 16 1111!1256 000000 "101 0 JHEAD 
17 !Oi!225 011l1flllil0 C10001 1000 17 ld0257 01'17010 CAI PRGt.N() JBEGINNlNli ADDRESS (VARUlll.E) 

18 illll!IOU5 C41C•UNTON•J 111 002tl0 000fll00 TEltMI llJ JHOL.OS TERMINATOR Fl.Ai 
lli 00226 007400 Ci'4001 7 411JIO 1~ 00281 015410 UBPI USUl'l"•U8UH JUNIT BYTE POINTER 
20 01i!10034 C 11!1<•UNTDN•2 20 002152 U5!!14 CSBPI CElUFF•CBUFF JCMO STRING IVT! POJNTIR 
21 00227 1rH'7f!fi2 cs,, 111562 21 0111253 006701 VARSTI VAR•l JVARU8l.f DATA, SRT AODR•l 
2:.l 1!0:.!3111 117877 CSPll 1171$17 22 00264 00711101 YOfOI YA,h15 1 

, " " TA8l.E ENO 
2J 00:.!31 ld80033 ClolROI CS00J3 23 ld021!5 000000 VAltSP I 0 , !NO MARKER 
24 (d0;.!J;t 0776615 CSPJI 11861'! 24 ld02!iCS 00001!)0 VAltPTI llJ r YA~ POI"H!R 
25 25 002157 11!07010 !IUf'f I PRGt:.NO rDATA BUFFER SRT AODR CCONIUNT) 
26 26 0027i:l 014011!0 CMENDI 14000 JTOP Of USABLE CORE 
27 27 00271 ld00008 SMAX I f5 JMAX SECTOR COUNT 
21! 28 00272 lllih}fllilet E\IOONI 0 JCYL.INOf.RS, (l)EVEN, (15, ODD 
ag 2lil 00273 IOlll001dlll AECNT I Ill 
30 30 00274 00Hlll0 ClolCNT I Ill 
31 JI 00"175 000000 DACNTI Ill 
32 32 1110276 000000 RWRtTI Ill 
33 JJ 1110277 r.!00000 DAOATI Ill JOATA ADDRESS (DISK ADOR TEIT) 
34 00233 0047'23 ICAL.181 CAL.IS 34 0111Jlllld 011100!00 CFLtll 0 JENO CYl. ll'l.AG 
35 0111234 01110310 ,2Pl0MSI 20111. 35 0111301 llJ0011133 COSl<I 33 
Jti 1!0231! 00372111 1 21<M8 I 2011lld. 36 0030~ 10lllill01d0 csc: 0 
37 00236 010000 I 41<MS I 1111000 37 0030J 0fllldel00 flRSTI ttEGIN 
38 ldlllio!J1 ld000011l DAXRTNI 0 J8 00304 00001d0 UM51<: 0 ruNJT MASK 14'00 OR 4H OR Ill 

3lil ldlll305 illlll041d0 Hl'ISK I 400 JHEAD MASK 1400 OR 17411 O" 4H 
41l 00306 ld0741d0 SMSKI 7400 JSECTOR MASK 1400 OR 3411 
41 1110307 I00741d0 L.MSI< I 7401d I# SECTORS MASK 14~0 OR 3411 
42 lrlilJ 10 00011100 .SC: I 0 I# SECTOR TRANSFERRED ON CHK WO ERR 
4J 00311 011lld000 RL.UPI Ill r~EPEAT TEST ADDRESS 
44 00312 011lllllllld0 Al.LRe:T I 0 



l1iH!115 1 10lN 10016 1MA1N 
1111 01 101011 SKIP•MOV# i! 10,SKP 
02 14111313 000015 113MSI 13, 02 01110020 10)t!ll•20 
03 00314 000052 1cv1.F1 c VI..~ 0.) lllfll000t1 10)( 1•21 
0o4 !ll0U5 l:HH 371 lALL.1 AL.L. 04 !ll1Hl0.)3 ,USKP•3.) ,,, I0031e 0U731 10L,YI 01. TYP'I 0:i itiH315 DOAl.1.•JSR flAl.I. 100 FULL.OWING ROUT!N! "OR Al.I. "DY UNITS 
0li lll0317 005:5:>7 IS.Cl SAC: 06 006362 RAND•JSR URAN ICIENERATE RANDOM # lN ACll 
07 081320 !0051163 lSHCI STAC 07 !ll06317 SAVAC11JSR '1SAC JUVE AC0 1 1,2 
08 00321 0042"'0 IPOE.CI PU ft: 00 Hti320 SETAC•JSR USTAC JRESTORE AC!ll1l12 
0i 00322 llU23o4 %TAC11 POCT 0i 006321 TYPOEC•JSR f IPOEC ITYPE CAC1) IN DECIMAi. 
10 00323 0u2n ITU I ZOCT 10 011l6322 TYPAC1•JSR f ITAC1 HYPE (AC1) IN OCTAL. 
11 0032o4 10U205 I MESS I MESS 11 006323 TYPZ1•JSR '1TZ1 ITVPE (AC1' IN OCTAL., SUPP 1.UD Ill I 
12 00325 0UUll ICRL.F: CRL.r 12 11HHi324 MESSAGE•JSR flMESS IT't'PE FOl.L.OwING MESSAGE IN ASCII 
1.) f0032tl I00&00111 ISRHI SMM 1-> !ll06325 PCRL.F•JSR '1CWL.F ITYPE Cli•L.F 
1' 00327 0051162 ICIATMI CiATM 1"' 006331 INPUT•JSR UINP IGET A 1.lNE OF INPUT 
15 H!U0 lllU&l7 lHSSl HSS 15 !lliib333 CMECK•JSR '1CHK JCMECK Al.L. OF DATA ~U,FER 
10 0111331 005557 IlNPI lNP 111 H6332 GEN•JSR •lliE.N •~ENERATE DATA BUF,ER 
17 !ll"33li (d0~2o47 lltENI G 17 fd0()331!1 CiETPAR•JSR •IHSS JwET MEAD•SiCT•• SfCT FROM INPUT 1.INE 
18 !00 33;1 ro0!1U6 lCMIU c 18 fOlrH53a7 GtTATM•JSR •I~ATM JGfT NAME OR • ,ROM INPUT 1.INE 
111 !0033"' "0~0l71 lVARI VAR 1 0 l ii 006326 SfARCH•JSR USRH J8£ARCH FOl.L.OWlNG TAIL.! FOR MATCH ON AC1 
2rll 1110335 0011"'3 11.:L.RB I CL.RS 2Wl !lll06335 Cl.RAB• JSR '1 Cl.RB JCLEAli READ 8UFfER 
21 0033!1 fd01155 ISET: SET 21 0063315 SETP•JSR •ISET ISET DISK PARAMETERS 
22 00337 00 5011 UMI SM 22 006337 Sl'IEM•JSR USM 'SIZE MEMDRV 
u fd03'0 lll01Hl72 lSTl:lllll STIHI 23 0003.40 St::TB•JSR '1STB0 IS!T TIME SAU 
2"' !ll0341 IOl!lfd711 INII. I IN II.• 24 01!16341 INITE•JSR '1Nll. JlNITIA~IZf ERROR COUNTERS ETC, 
25 lll1113"':.! lll0U1~2 llfAT I wAlT 21> lll023~3 PSTAT•JMP UPS JPRlNT STATUS 
26 lll03•3 (d05 .. 2 1,DBO 1 ,OBO 26 006347 AlAU•JSk •IM IOISK READ & CHECK DATA 
27 fdl!l3•4 1Ha3526 IROATI RUATA 27 006300 WRtTE•JSR llIW lvENERATE DATA ANO WRITE DUK 
28 00345 111031115 lWDATI wOATA 28 011lb351 SEEK•JSH US liEEK NEW CYl.lNDER 
211 !ll03•b !lll1J27:t3 1CiC51 GCS 211 01!16352 RECAL.•JSR URC IRECAL.IBIUTf 
30 i11113•7 0il!34b2 Iii I ,MEAD 3!0 00tl355 CKS11•JSR f lCSw JCHECK CONSOLE SWITCHES 
31 ti0J50 I00JU7 hi 1 10RITE 31 00ti354 HC.AOER•JSR UHED IPRINT ERROR MESSAG~ MEADER 
32 lil0351 003103 151 ,S!C.K 32 11106361 lNTWT•JSR '111iT llNTEAAUPT wAlT ROUTINE 
33 111n:;2 !ll0304:S IHCI AECl. 33 00b041 TVPUC•JSR f41 ITYPE (AC0) R IN ASCU 
3o4 00353 001413 ?PSI PS 34 0063115 OfLAV-JSR •lDl.Y r• MS DEL.AV 18 IN LDC OEl.AV•l. 
~:s IOl!l3:So4 ill!l!Hti7 lHEDl Ml:.O 3:S 00111401 NOP•401 
31i 003115 0031557 ICSWI ,csw 3b 
37 00;,,:!o 00227• UCNTI SCNT 37 001130• SETU•JSk USU I SET REAOY UNITS 
H i!IU57 00li!l5115 !CUI CMDST 35 00637 4 CAL,AD•JSR •lACAI. JAOURESS CAI.CUI.ATOR, 
311 00360 U21514 IQUSTI QUt:ST 
40 !ll03ti1 00111.151 I liT I llllAIT•1 
41 00362 01!154015 IRANI RAN 
o42 I00363 01!1141t7 I,GSDI ,GSLi 
43 00315o4 11100754 lSUI ,sn .... H~U H11Jl5ti\ IRCAl.1 ACAi.i. 
41§ H366 01!100011 CYL.N~I 0 
"'6 003157 00!01!100 NO,t!SI 0 
47 ~0370 01110102 cu2: 102 
o48 01!1J71 011J0000 SVLHDI 

"' o4lil H37a 123456 ,RANI 123456 ldASE RANDOM NUMBER 
51!1 00373 0020140 C20001 2000 
51 00374 i!JU064 UCA~I AOCAI. 
52 003711 003(173 If'NQKI FNQlK 
:53 
!54 

• • • • • 



• • • • • • 
101!117 ,MAIN 1Hl8 ,MAIN 

111 l ··········································· !Ill 
1112 •• STARTING ADDRESSES . .. 02 **************•··························· 
03 ··········································· 03 ••• INITULIZATlOlll •• 
1114 04 .......................................... 
H 0011150111 ,L.OC 5fllll fiH> 
I/lei 1116 !00021 02!0303 STRTI I.DA PJ,l'IRST I lNITIAL.lZATION, ALL. 

lil7 1/111101/JIO 0111 .. 21 1:5EGINI JSR STRT IREL.IABIL.ITY T!ST, Al.L. CYL. 1 07 00022 1100111 SUit 0 1 3 

11111 011101111 1110 .. 2111 JSR STRT , " EVEN " 1U to1U2J to!1••7!1 STA J 1 If\IDEX 

09 !00012 0111 ... 17 JSR STRT , ODD 011 I00bU llllH>3.57 RSTRT I SMf M rsIZE MEMORV 

llil fill/JOU 1111114•U JSR STRT JDllK ADDMEIS TEST 1il !00025 H634111 SEHi rsET Tlf'4E BUE 

11 0111504 00ii1375 JMP UFNQK INOT UIED•IL.L.EGAL. START AODRI 1' 0111026 111113077 liAL. T IERROR RTN FROM TlME IN1T1AL.!Z!, 

12 00000 01111U67 JMP STRC ICOMMANO STRING INTERPRETER 12 11)0027 11106341 INITE rINlTIAl.IZE 9UFl'ERS1 COUNTfRS, nc. 
13 00&05 004413 JSR STRT roN~S TEST 1~ 1110030 lillll636• Sf:TU I SET REAOV UNITS 

1' 00507 lillll4•12 JSR STRT rZEROS TEST l• itl05J1 12600 sue 1,1 1AC0•READY UNIT PATTERN 

15 00510 01u•11 JSR STRT 111111111 TUT 10 00032 101225 MOVZR 0 10 1SNR 

1ti 00011 00••10 JSR STRT rFL.OATING ONES T!ST 10 00bJ~ 10i!llO•I04 JMP RSJ ruNlT e ONL.Y 

17 !00:112 0U07 JSR SUT IFL.OATING ZEROS T!ST 17 !00534 11!11211!• MOVZR 0 10 1 SZR 

18 0111:113 0044011 ,RALi JSR STRT IRUN AL.L. 18 00030 1201•0 MOVOL. 1,l IUNZT 2 OR 3 MASK•J 

19 0001• fllfil .. 05 JSR STRT ll!EK fXERCUER 1'1 IOl/IOJo U510 MOVOL. 1 1 1 IUNIT 1 MASK•l 

2111 flll!l010 H2Jl>5 JMP •IRCAL. IRECAL.IBRATE UNIT 1 20 0111037 12530111 IUJI MOVS 1 d 

21 fllfilUI> 002365 JMP •IRCAL. IRECAL.IBRATE UNIT 2 21 000•0 0•43164 STA 1 1 UMSK IUNIT MUI< 

22 H517 fllfil2Jll5 JMP tlIRCAl. IRECAL.IBRATE UNIT 3 22 000•1 0621177 I OR ST 

23 00521o:l (1)023615 JMP '1RCAL. lk!CAL.IBRATE UNIT fl 2J 001>•2 0300415 I.DA 2 1NEST I lS DISK SIZE 
2• 0050 0215Ql00 I.DA 1 1 Ill,2 
20 llJllJ0.4 12000!!) "'0V 1,1,SNR ISPECl'"IEO 77 
26 11105•5 H636J JSR •1.11so IND, GET IT 
27 00046 006325 PCRL.I' 
28 I00:S•7 lo:llllli32• Ml:SUGE 
2111 0itl:Sl50 001i•77 MSG71!1 r 11 Tl::STING UNIT " 
3fd 01Hi!51 011163115 OOAl.l. 
31 itl0bl52 irlfllliH5112 TUN ITVPE UNIT NUM9ERS 
32 11100:53 0631511 SKPBZ no lliAIT FOR TTO 
3.) 111000• 00111777' JMP ,•1 ITO FINUM 
3' H5150 ~60211 t111oc no ICL.t.AR DONE 
35 1110:106 lilii!U2• I.DA 0 1 STR,2 
36 00057 ll)J0 ... 1 L.DA 2rINOEX 
37 00560 113000 ADO 0 12 
J8 001:1151 00J000 ""'"' fllll,:il HiO TO IT II 



IHU ,l'IAl"i 10020 1 11\AlN 
11 01 
ea UIUii 05UU TUNI ST A 31TUNAET JTVPE UNIT NUl'IBER 02 001>21 000000 CSP21 0 
u 00Dt>3 !02017• I.DA lll 1UNIT JfOl.l.OllED BY A "' " 0.S 001'22 1tiHOi7 ClOl'ISIO 11:1111037 , .................•..•.................... 
04 00110'1 HU1fl 1.11- 11Ctil! u '** INITlAl.lZATION ** 
lllD 101585 12HH AOC 110 00 , .. SUBROUTlNl!S ** 
1118 005H ii1116Ul T'l'PASC 00 HOU H.S61Ui ,I.ST I HllOD ••**************************************** 
07 00DO UI00'1 1.0A 0 1 COMA 07 H6U IOH521 1 1.ST 11 STRl 

at 10070 U60'1l T'l'PASC 11111 
u 1UHl7l uuu JMP fTUNRET 09 fCHANG! 110 ADDRESS TO 33 OR 73 
u 1111572 0111Hlll0 TUNFC!TI 0 1IO 

ll 0007-' I001l10U COMAi 11, u I00U!! 102'01 'XA001 SU8 0 1 0 1SKP 11'1AKE IT 33 

1a 12 1110ti2fi 02fll215 1.0A 0, co Jl'IAll.E 1T 73 

u JCDMMANO STRING lNTiRPRETlR DOES NOT REQUIRE 13 00627 0'10772 STA 0,C&P2 

14 JNOHMAI. 1NlTUt.UAT10N, 14 160630 0H77• I.DA 2,,1.n1 JPOlNTiR IN MEMORY 
15 lD HUl 02"711 F)( I 21 1.0A 1,ClOMSK J1N8T MASK 

UI lll0D7'1 H6337 STRl:I SMt:l'I JUZ! MEMORY u I006;)2 02Utoe I.DA m,11,2 JGET A lilOi;iD 
17 H575 UHO S!Tb JaET TIM! IAU 17 IH6U 11700 AND 0,1 
l8 10570 UH71 HAl.l J£RROA RTN 'ROM TlMf INlTlAl.lZE, l8 !HICIU 0U231 I.DA 3, CWAO JlS IT AN 110 H OR 73 T 

111 08577 ueu1 lNlT! JlNlTlAl.Il! BUffERS !TC, 19 90635 uuu sus 113 1SZR 
u 00611l0 unu JSR u.ctso tl!T I.AST MtADlllCTO" u 00636 0H40fi Jl'IP l'l(,3 rNO 

21 110681 011a1101 Jl'IP l.CMD JDIIPATCM TO ROUTINf 21 00837 02402 I.DA 11 MO J"1ASK 

22 22 11)06'0 12iUH AND 1, 0 r&n RID oir en u 
2.1 u 11J0U1 02'1760 L.OA 1,csPa 

24 ·············••*************************** u I00t142 UHH AOO i, e rMAKE AOOR 33 OR 73 
H *** DISPATCH TA8LE TO PRO,RAMS •• 25 0060 Ullillillll STA e,0,2 JAODR CHANGEO 
2CI ****************************************** 26 006U 1511100 FlC 0 31 lNC 2,a 
27 27 Uti•5 0U7H I.DA 3, .1.n 
28 01116112 000602 STA.21 I 28 IOI0046 15640'1 sue 213 15ZR 
2lil 00tilll3 081810 REL.Al.I. JREL.IA811.1TY T!IT, AL.I.. CYI. 211 00647 ilihl71S2 JMP f)(,2 JMORE 
3IO !00604 001!1"8 REI.El/ , If !VIN ft 30 i00ti50 0202U I.DA 0,cu JSET (COSK) TO 

31 001105 00150!!1 Rfl.00 , ODD 31 00651 02'7H I.DA l,ts,2 fEQUAI. THf D!VIC! ADDR 
32 il060e 0ea00a OATIC rOISK AOOR!SS TEST 32 1110652 107000 AOD e,1 
33 00607 0001557 f')( ,4 JNOT USfD 3J IO!lltil:i.S IOU3U STA 11COSK 
34 (00610 0121118 1 CM01 CMOST JCOMl'IANO STIHNG INTUPRfTER 34 Hti!54 03H'15 I.DA 2, NEST 
35 Hfi1l 0U0U OATl JONES TUT 35 00655 11125000 1.IJA 1, 111, 2 
3tl Uti12 110211110 DA TIO JUROS TEST 35 ill0tiH l2fi0f05 MDI/ 1 11,SNR 
37 I006U 1111112012 OATP '11!01111 PATTUN 37 001>57 i/Ul.t077 f)( .u MAI. T fALL ODNE 
38 00614 0021111• OATf'1 r fl.OAT ONE 3@ 006tiltl 11102003 JM, '3 
311 00615 01112018 OATFlll rfLOAT ZERO 311 

•0 00616 0017'11 RUNAI.~ rRUN Al.I. PARTS 40 JRECAL.UIRATE THE UNIT IN 8111 1'1•1!5 

•1 01617 011772 DUSK 1 SEEK EllfRCISER •1 
•2 00620 000000 lNOElll 0 42 00661 060•77 ACAi.i.i REAOS 0 

"3 00662 024211 I.DA l1C3 
u 011lf>ti3 12.UIOl!l AND 1r0 
46 00664 0401" SU 111 1UNIT 
46 11106615 HU:i2 RECAI. •RECAl.l~AATE 1 
47 lll066f:i 000771 JMP f)( 0 4 
0 00667 0007711! Jl'll' I')(. 4 
4~ H670 000767 JMP FlC,4 
50 
!H il0f:i71 171737 M4\I •41 
!52 

• • • • • • 



• • • • • • 
1111021 ,MAIN jlil022 I MAIN 
Bl fill 
(/Jjl 02 ll'IfltD A\IAIL.ABL.E DUK DAl\IE UNITS 
01) 1'1ND COMPUTER TIME BASE lil3 
u 184 H131 1115 .. 4U SETU,1 STA 3, 1 RIT 
u 81672 185 .... 2 .. STIS01 STA 3, svsn 05 11111170 fd2ll/lr.!15 L.OA 0 1UNT1NS,2 
IHI li!H13 uaen lOltST ea fd01 "41 fd8J0J3 UOC 111 1 ,0SKP l&El.ECT THE UNIT 

1117 fdr/J61"4 lil2U21 L.UA 1!1 1 IRUP 1!17 fd~7•2 lll211l225 L.DA 0 1C11llil0 
1118 HCl75 111410lillil 1 STA 11111 a8 H7•J U1JJJ DOAP IO,,D&l<P ISEl:.K 0 
IBll H81fl U22JJ L.OA 11 1'1CAL.I8 JSKP THE TIMER I' CAL.18 011 001 .... 02150"46 L.DA 11UNTSK,I! 
10 00en l 5 UU fll!OV a,2,1ZR IHAS BEEN L.OADED, 10 00745 UUJJ OIA Ill, ,OSKP I dlT !'OR UNIT TO 

11 007110 lilllil04lJ JMP STll2 11 00748 123015 ANO 1,0,SNA IB!GIN SEEKING 

12 0071!11 IOH22111 JU llTIME H~UN PROCESSOR TIMER I 12 00741 lllH176 JMP 1 •2 
lJ 0071112 1251115 MOV# 1.l, SNR ICKN COUNT L.OADED, 1J 1111117150 0116318 DEL.AV lwAlT 13 MS 

14 11107113 1111111108 JMI' STBl IERROR lN TIMING ROUTlNEI 1" 11101:51 llJHJU o 13MS ITIME CONSTANT 'DR DELO IUIR, 
15 illll7U ., .. 5233 STA l1l%CAL.I8 ISTOAE COUNT IN CAL.II, 15 fdlll7152 01112"401 JMP l,RE. T 

16 llllil705 lilH2 .. 1 JSR llXL.AY IINIT THE DELAY SU8A, 16 11111l715.i ldlilHlil0 ,RETI " 17 0071118 l25i!ll5 MO\/# l d, SNR IYEAJllY SUBR, U SETUP, 17 
18 111071117 illfl!UI02 JMP ST81 1 1 WERK lS NOT LOADED WI lMI COUNT, u 
111 !00710 ldfll041i!J JMP ST82 111 rsn READY UNITS 

2IO 1110711 fil3UIOl5 STIUI L.OA J 1SVSTB 2fd 
21 00712 Hl00 JMP' 0,J l~RH IN TlME INIT, RTN TO CAL.L.+1, 21 H715"4 ia5 ... 31!1 ,SETI STA .5 1 ,SRET 

22 00713 u .... n STUI LOA 3 1 S\IST8 IOTHEAlllUE 22 1!117515 1112!0212 L.DA 0, C17 ''AK! ALL. UNITS AVAIL.AIL.! 
23 1111!171 .. 00101 JMP 113 IR!TURN TO CALL+2, 23 007515 0017!5 STA 1!11ROYUNT 
u 24 fllil7!57 HUUI OOAL.L. ICMECK AL.I. TO Ill 
u H7115 018111113 IRUPI INTERRUPT 215 H76IO Hlll737 UTU, IWHICH ARE THERE 
26 00116 01rH!H0 SV!TBI " 26 1118761 lll1Hi3115 DEL.AY 
27 27 H11!i2 001123 .. 1 21i10MS llllAIT 201 M1L.1.llECl 1 

a11 ICL.EAR ERROR COUNTfHS ETC I 211 007fi3 IOtilU3J DIA 0 1 ,OSKP IREAD SUTUI 
211 211 00715• 01121577 IQRST IR!L.EASf THE ADAPT!A 
Jiil 00717 I0.5031 .. INil. 1 1 L.DA 2, ICVL.F 31il 007t55 126 .. 0111 IU8 1,1 
Jl 1110720 l/JU210fl I.DA l,SSW•l Jl H7H 10130111 MU\IS lcl,llJ 
32 H721 uao0 SUS 0, Ii! JI! 11107'51 11111200 MOYA 01111 
33 fd0722 041000 SU Ill, 111,2 J3 H71IO llill200 MO\IR 0 11d 
J4I !00723 10100 INC 2 12 J4 1110711 11111200 MOVR I0110 
J5 llllil124 132"1' SUIUI 112,SZR J5 00710! 101200 MO\IR l/J11!1 ,. SEEK DONE INDICATE& 
J6 I00125 01110115 JM!' ,•3 Jb 00773 125100 MOVL. 1.1 ,. READY UNIT 

J7 !001215 11140l11 STA r.l,RAL.L J7 11111J1111 11111200 fll!O\IR 1!110 
38 fdl1J721 I020 4(015 I.DA e, INIL0 II.CAD # L.OOPS 0, J8 00115 12!!11!011 MOVL. 111 
311 1110731!1 0 .. 2 .. 06 STA 0 1UNIL.th1 1REL.IAB 0 COUNTER ;)II fdll7715 1il U!fdll MOVH r.l ,i!I 

""' 1110731 02003 L.OA 0 1 ,•J 0 11111J777 1251011! MOYL. 1.1 
.. 1 007;)2 i! .. "'241 STA 111 1JUNOOM .. 1 01000 111l1200 MD\IR '°''° .. 2 lil07J3 llJll 100 JMP 0, 3 .. 2 fd1IOlll1 120100 MOYL. 111 .. ., H7H 1234011 12U5fi .. ,, "1f!l02 1"4417!5 STA 11 l'OYUNT 

•4 007315 01!1150 INIL.01 11000 • .... Id 1"0-' 12500 .. MOV 1.1 1SZR 
.,.:; 1110736 0011511 CtUL.L. '5 01011 .. lll0208 JMP' l,SllET IOONE 

.. ti 111101115 l/J06;)25 P'CRL.I" INONE REAOV 
47 01011!6 001>32 .. MESSAGE 
0 01007 1!!0b04J MSG115 l"NO READY UNIT&" 
.. 11 l!l tlil 1IO 011311!11 HALT 
15IO !01011 l/J011114 .. JMP ,SET•l 
51 !01012 I00!0000 ,SRfTI IO 



111023 1 !'IA lN ll01i124 ,MAlN 
1111 01 
Ila ********************************************** 1112 
u ••• INTERRUPT SERVICING •• rn fDISK PACK INTERRUPT 
u **************•******************•············ ,. 
11115 06 
00 0UU U•a•e lNTIRI STA 318AV3 06 UIOO I0610tl33 INT, ll DIAC 141 ,OSKP 
!117 0101• 01116317 UVAC 1117 !01044 00242 STA 0, UTAT f8AVE 'OR Al.I. TO USE 
H IOlll 15 14115477 1NTA 1 no10 ou> nni !1111 010411 I031iH 7. 1.0A 2, UNIT 
Ill~ 01018 044424 STA 11SIO !llil flllf04ti 010421 UZ WUET 
u lilllill7 nnu 1.0A 2, CDSK 10 01047 Hfl!420 J!'IP hTRE1 
11 IOUU 1U4U SUB# 11 2, SNR 11 
12 01!021 000422 JMP INT 0 1 IUIIK PACK INTERRUPT 111! lil110tifd ~02000 MSK!l51 2000 
13 lil 11822 uuae 1.0A 21C10 l J 
14 1111023 uu1e SUit• 11lll1SNR 14 fWAIT ,OR INTERRUPT 
l& ruioa4 HIU4D JMP ITTl ITTl INTERRUPT u fRUN TlMU TO PREVENT MANGUP 
16 0UJ215 U4U1 l.OA 3,ChIOC f 801'1!'.0Nl !I.I[ lO 
17 010211 U7Hl!I AOO 113 l7 10hl!l1 11120417 I.DA 0,ovxx fWAlT•1 IS NORMAi. ENTR TO WAIT IUIR 1 

18 01027 lil!l4411 STA 3, ,•1 18 0llll!S2 0404(dl5 WAITI STA 0,wuu fWAlT TIME 11 lN ACI H'ORI JH, 
UJ lllUU 01111121110 NlOC 0 ro!v ADDR ADDEO DVNAl'llCAl.1.V lY lllUl53 U64H SUll 111 
2111 uni HtiUl5 PCRl.F H lilll0!14 IHSUU ITA 3 1 WTRiT 
21 IOlUli! lllH3U Mt:SSAGE 21 01!05& 0110177 INT EN fENA81.l INTERRUPTS 
22 0UJ33 IOHHl5 MIG9 JlNTURUPT f"ROM DlVlC& 22 U0!16 0063111 DEi.AV 
2.) 11034 HUH I.DA 1 r Slil 2.) IOllOti7 I00HI01 lllAIT1 I l 
u 11110315 Htil'!U TVPZ1 24 
25 une IOH320 SE TAC 26 01080 080271 lNTDS fTlMEOUT, D1SA8~f INT£R 1 

21i 0UJ37 034248 ~OA 3, SAV3 H aue1 H2e77 lORST rc~£AR ADAPTER ,OR 2NO COMP. 
127 0104!0 11111111177 lNTl:.N 27 iouea 01103154 MUD!R IPRINT 
28 1"1"41 Hlill!H JMP f0 I RETURN 28 01083 I006U5 PCRI.' ll!RROR MEllAG£ 
au uro•it lilHlllH HI Ill 29 1111084 008324 !'I USAGE 
31&1 H roun !006337 MSGl59 J 8 lNT£RRUPT TlMlOUT" 

31 fil1'Hifi 01112401 JMP llWTR!T IERROR R!TURN C•1) 3a lllllJll7 HUH WTltlTI Ill 
33 011117111 00023!5 0¥)(1( I a2KMS 

• • • • • • 
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Data General 

L.ISTING 

V>96•liUHll 171 •06 

PROGRAM 

DIAGNOSTIC 
LISTING 

~-v~ 
(,, 

MOVING HfAO DISK CONTROi. 
RfLIAB!l.ITV 

TAPE: 

095-~'110068•06 

ASS TRACT 

TME MOVING HEAO DIS~ RE~IASILITY PROGRAM 19 A MAINTENANCE 
PROGRAM o~slGNEu TO EXERCISE ANO TEST 4046 DISK CONTRC~LER 
ANO 1•4 DIS~ URIVES. THE DISK DRIVES MAY 8! SHAHED BETWEEN 
T~O COMPUTERS IN WHICH CASE THIS PROGRAM MAY ~E RUNNING IN 
tACM COMPUTER, 

COPYRIGHT (C) DATA liENE~AI. CO~PORATlON, 1971, 1972, 1!~73, 1~74 
Al.~ ~IwHTS1r'ESERVED. PRINT~D IN u,s.A. 
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lll11101 0 MAIN MACkO REV lll2 

01 
111W1211111 lll6/1W/74 

0:.! 
i!l3 
04 
Ill:> 
00 
07 
08 

""" 1 IO 
11 
11! 
13 
14 
l!> 
lb 
17 
1tl 
111 
21d 
21 
22 
23 
24 
2:> 
2b 
27 
211 
2il 
31/l 

t,.o ~. 

-:J '-"--

, ...................•......•.................................... 
' I NAMtl MM0k 0 SR PART NUMBER! 094~010207 

OfSCRlPTIUNI MOVING MEAU UISK RELlAlllLITY PROGRAM 

RfVlSlON HISTORY! 

0!0 
01 
02 
l!l3 
04 
lll5 
lll6 

OATf 

U/29171 
1111/14/72 
1114/ii5/72 
11/2111/72 
02/!08/73 
12112173 
04/26/74 
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(- 02 o:JA ij 
(- o:i. o s'=f-40 

ll00102 oMAl~ 

01 
02 
1113 
04 
1115 
111b 
1117 
011 
11111 
1kl 
11 
12 
1J 
14 
1:) 
16 
17 
l8 
lil 
2!0 
21 
22 
23 
24 
2:> 
2t> 
27 
211 
2il 
3111 
31 
3:.! 
33 
34 
35 
3b 
37 
38 
3111 
4!0 
41 
4:.! 
43 
44 
45 
41> 
47 
411 
411 
511l 
51 
50! 
53 
54 
55 
56 
57 
5b 
5il 

• • 
MOVlN~ HEAU UlSK HE~IABILITY PROGRAM 

I••***** AUTO•MUN AUTO•LOAD MODIFIED 4/7/72 

I 1. AbSTRACT 

THE MOVING HEAD DISK ME~IABILITY PROGHAM 
IS A MAINTENANCE PROGRAM OESlGNED TO 
EXERCISE AND TEST THE •11146 DISK CONTRULLER 
ANO 1•4 DISK URIV~S. THE DISK DRIVES MAY BE 
SHARED bfTwEEN TWO COMPUTERS IN ~HICH CASE 
THlS PROGRAM MAY llE RUNNING IN EACM COMPUTER. 

NOTE 
**** ONE COMPUTER RUNNING kELIA81LlTY 

TEST (SA :>1111), THE OTHER (SA blli) 
ONLYlll 

THE CONTROL CAN BE UEVlCE 33 OR 73 0 

12. MACHINE REQUIHEMENTS 

NOVA f AMI~V CENTRA~ PROCESSOR 
4K HEAD/WRIT! MEMORY 
TEL.ETYH 
40'6 DISK CONTROL 
'0'7 OR '0'8 CONTHOL ADAPTER 
1•4 MOVING HEAD DISK DRIVES 

13 0 OP~HATING PROCEDUHES 

A, VEHIFY DRIVE (DRIVES) ARE H[AOY ON•LlNE 
11 0 ~OAD PROGRAM USING BINARY L.OAOER 
C0 kESET AND STARl AT ONE OF THE 

ADDRESSES SMOWN dELOw 0 

STARTING AOLIRESS 
Rl.JN A~L 

·500 
501 
~02 

"' 511l3 
50• 
505 
51HS 
507 
5111l 
511 
512 
~51 J 
514 
515 
51Ci 
517 
520 

StT DlSK CONTROL ADDRESS TO 33 
SET DlSK CONTROL ADDRESS TO 73 
RtL.lAdIL.ITY TEST, ALL CYLlNDEKS 
RELlAiILlTY TEST, EVEN CYLINDiRI 
RE~IAdI~lTV TEST, ODD CVLINOERS 
DISK AOORtSS TEST 
(,..OT USf.0) 
COMMAND STRING INTERPRETER 
Of\IES TEST 
ZEROS TEST 
1111'111111 U HST 
FLOATING ONE TEST 
f~OATING ZERO TEST 
RUN AL.L 
SHI< E)(ERCISEH 
RECALIBRATE UNIT 1 
RECALIBRATE UNIT Z 
Rf.CAL.lBRATE UNIT 3 
RECALIBRATE UNIT 0 



1~003 ,MAIN 
01 
02 
0J 
04 
0b 
0b 
01 
0ij 
0~ 

10 
ll 
12 
13 
14 
1~ 

10 
17 
18 
1~ 

20 
21 
2~ 

2J 
24 
2b 
20 
27 
2~ 

2~ 

30 
31 
32 
33 
34 
Jb 
JO 
37 
Jd 
J~ 

4~ 

41 
4~ 

43 
44 
4b 
40 
47 
48 
4~ 

50 
51 
5~ 

5J 
54 
5b 

• 

C, tHMOHS • E~ROR STATUS IS PRINTED 
WHENEVEH ENCOuNTfREO, wMEN DATA ERRORS 
AWE FOUNO ON~Y TMREE ARE PRINTEO PER 
ENCOUNTER, (SEE PARAGRAPH 5) 

SwITC~ SETTINGS 
Sw0•1 00 NOT HA~T FO~~OwlNG ERROR 
s~1•1 INM181T ERROR PRINTOUTS 
Sw2•1 REPEAT CURRENT TEST (SCOPE ~COP) 
SwJ•1 lNMIBlT CHECK wORO ANO CATA EHROR MESSAGES 
Sw4•1 BREAK TU A~~Ow OlSK INTERCMAN~E 
Sw5•1 FOR REAO ON~Y MOOE, 

D. STATISTICS • TYPE ANY KEY DURING 
M&NOOM TESTING TO GET A REPORT OF THE 
~UM6ER OF WORDS WRITTEN ANO READ, P~US 
THE NUM~ER OF ERRORS, 
•••• NOTE •••• 
TM~ PROGRAM WlL~ ACCOUNT FOR UP TO A MAX, 
OF 2•31 WOROS WRITTEN OR READ, SPECIA~ 
TEST MUNS EXCEEDING TMIS PACI~ITY WI~~ 
REQUIRE AN OPERATOR'S TEST ~OG TO AUGMENT 
SOFT~ARE ACCOUNTING, 

PROuRAM RUNTIME 

PRU~RAM RUNTIMES ARE SU8STANT1A~~y REDUCED wITM 
MEMORIES OF 8K OR ~ARGER, RUNTIM!S 8E~Ow ARE FOR 
AN SK CORE MfMOHY, 

RuNTIME IS OEFINEV AS TIME FROM 
STA"T TO A "PASS" MESSAGE, TYPICAL 
RuNTIMES ARE ~ISTEO AS F0~~0~81 
MUNA~~ (SA 2) I APPROX, 27 MIN, 
(NOVA 800 1 CORE 1 ' 2 SURFACE DISK) 
SttKEXERClSER (SA 514)1 APPROX, 5 MIN, 
(NOVA 8~0 1 CORE, ' ~ SURFACE DISK) 

RtAO, ~RITE ANO SEEK OPERATIONS ARE TIMED 
ev SPECIA~ ROUTINES. WMEN TME PROGRAM IS 
FlRST STARTED 1 THE TIMING ROUTINE WI~~ TEST 
FOR TME PHESENCE OF A REAL TIME C~CCK (HTC) 
TO OERIVE TIMING PROM IT. IF NO RTC IS 
PRESENT, TME PROGRAM WI~~ TYPE "TTC SAUD 
RATE". THIS MESSA~E REFERS TO THE BAUD RATE 
OF THE CONSOLE TERMINAL (DEVICE 10 L 11), 
TYPE IN TME BAUO HATE, IF A TYPING ERROR OCCURS 
IN T~t NUMBER STRING (BEFORE THE CARRIAGE RETURN), 
SlMP~Y TYPE A NON•NUMERIC CHARACTER ANO 
TME REQUEST FOR TME BAUO RATE ~l~~ 8E 
REPEATEU, IF TME CARRIAGE RETURN HAS BEEN 
GlVtN AFTER A TYPING ERROR, RE~OAD THt PROGRAM, 

• 

10~0~ ,MAlN 
01 
02 
0~ 

04 
0~ 
06 
07 
08 
0W 
1~ 

11 
1~ 
1J 
14 
1~ 
16 
17 
18 
1Y 
2~ 

21 
22 
2J 
24 
2b 
26 
27 
28 

• 

PHOGRAM DESCRIPTION 

A, RE~IABl~ITY TEST cs• 500) 
A RANDOM NUMBER GENERATOR IS USEC TO SE~ECT 
OlSK ORlVE,CY~INOER,HEA0 1 8EGINNlNG SECTOR, 
AN~ NUM8Ek OF CONSECUTIVE SECTORS, RANDOM 
DATA lS THEN ~EN!HATEO, WRITTEN, ANO READ. 
TME SEQUENCE lS R~PEATED INOEfINITE~Yo 

B, R!~IAKl~lTY TEST CSA 501) 
SAME AS A, EXCEPT TMAT ON~Y fVEN 
NUM~ERED CY~INOERS ARE USEC, THIS 
·~~ows A Two COMPUTER SYSTEM TO RUN 
SIMU~TANfOUS Rf~IA8l~ITY TESTS, 

C, HE~IA81~1TY TEST CSA 502) 
SAME AS 8, ON~Y FOR OCO NUMBERED 
CY~lNUEHS 1 

O, DISK ADDRESS TtST (SA 50J) 
RANDOM DATA IS FIHST WRITTEN THEN R£AD 
FkOM A~~ SECTORS ON EACH READY DISK, THIS 
INSURES THAT ALL DISK PACK SURFACE& ARE 
US~AB~E ANO THAT TH~ DISK PACK 18 FORMATTED 
PRDPER~Y. 

• 



• 
101111115 1 MAlN 
1111 
1112 
111;) 
1114 
1115 
1116 
1117 
fllll 
111!1 
1ld 
11 
l 2 
13 
14 
15 
16 
17 
18 
1i 
20 
21 
22 
23 
24 
25 
2b 
v 
28 
211 
30 
31 
32 
J3 
34 
35 
36 
37 
38 
311 
40 
41 
42 
43 
44 
45 
4b 
47 
411 
411 
51tl 

F1 COMMAND STRING INTERPRETER CSA 505) 
AS A TROUBL.E SHOOTING AIO THE SERVICE 
ENGINEEM MAY TvPE IN MIS OWN TEST L,OOP 1 

AFTtR STARTIN~ AT 515 1 THREE ARGUMENTS 
MUST BE ENTEREO IN R!SPONSE TO THREE 
PROGRAM QUESTIONSJ "UNIT", "0ATA" 1 ANU 
"COMMAND STRING", 

I• UNIT I 

II• DATA I 

TYPE UNIT # OR CARRIAijE TO 
US! THE PREVIOUS ENTRY 

RAtORANOOM 
AL.O•Al.L ONES 
Al.Z•AL.L. ZEROS 
PAT•110110 PATTERN 
Fl,.O•FL.OATING ONE PATTERN 
FLZ•Fl,.OATING ZERO PATTERN 

ALTERNATIVfL.Y ENTER A STRING OF 
OCTAL 16 BIT WORDS TO 8E 
USED AS OATA 1 THE WORDS 
ENTERED ARE USED HEPEATEDL.Y 
TO MAKE UP A SECTOR BL.OCK, 
TYPE CARRIAGE TO USI THE 
PREVIOUS ENTRY, 

III, COMMANO STRlNGI 

OPTIONS 11 
2. 
3, 
4, 
5, 
6, 
7, 

RtAO HEA0 1 SECTOR 1 #SECTORS 
WRITE SAlilE 
SHK CYL.INOtR 
AECAL.lBRAT! 
L.OOP (GO TO SEGINNING) 
OtL.AY (N) 12.5MS INCREMENTS 
TYPE CARRIAGE TO USE THE 
PREVIOUS COMMAND STRING, 

NOTE THAT EITHER SPACES OR A COMMA 
MAY BE USED AS AN ARGUMENT DEL.IMITER, 
EACH RESPONSE IS TERMINATED BY 
TYPING CARRIAGE RETURN, IF MORE 
ROOM IS NEEDED ON A L.INE, TYPE 
L.INE fEED TO SPACE TO THE NEXT L.INE 1 

THE WORD "SAME" USED ~ITH READ, OR WRITE, 
WIL.L. CAUSt THE PREVIOUS DISK 
ADDRESS PARAMETERS TO BE USED, 

• 
lllli:llCe ,MAIN 
1111 
02 
1113 
04 
0!> 
lllti 
1117 
1i!l:I 
lll!il 
10 
11 
12 
1.> 
14 
15 
16 
17 
u 
1g 
2~ 
21 
22 
23 
24 
2!:> 
26 
27 
2d 
2g 
3i0 
31 
32 
33 
34 
3!> 
Jo 

• 
T~E FOLL.OWING EXAMPL.E WOUL.D CAUSE U~IT 
1 TO REPEATEDLY StEK CYLlNUER 
5ic, ~RITE SECTORS 2 AND 3 WITH HEAD 5, 

• 
TME~ READ IT SACK A~D CHECK, DATA IS SPECIFIED 
AS ALTERNATE WORDS OF ZEROS THEN ONES, 

UNIT I 1 
OATAI 0 1 177'177 
COMMANO STRING! StEK 50 WRIT! 51 2 1 2 READ SA"! I.DO, 

Q, ONES TEST COATA •ALL. 1'5) 
ZEHOS TEST (OATA • ALI. 0'S) 
11011111 TEST (OATA • WORDS OF l11111111lllll01) 
FLOATING ONE TEST (EACH SUCCESSIVE WORD 

CONTAINS ONE 1 BIT wHICH IS MOVED 
RIGHT ONE BIT EACH WORD) 

FL.OATING ZERO TEST (CO"P~E"ENT O' THE 
FLOATING 1 TEST) 

EACH OF THE A80VE USE THE BASIC DISK ADUAESS 
TEST, SUBSTITUTING THE APPROPRIATE DATA, 
ANY Of THESE PATTERNS INCLUDING TME RANDOM 
OATA USED FOR THE DISK ADDRESS TEST MAY 
8E HUN IN THE •READ ONLY" MODE, THIS IS UlfFUL. 
FOR CHECKING THE lNTERCHANGEABIL.lTY OF DIIK 
PACKS 8ETwEEN VARIOUS DISK DRIVES, 

TO ~ENERATf A OATA PATTERN START AT TMf 
APP~OPRIATE L.OCATION ANO S!T SW4 TO 1 1 

WHEN THE ENTIRE PACK MAS 8EEN WRITTEN AND 
REAP THt TEL.ETyPE PRINTS "INTERCHANGE DISK" 
A~D THE PRO~RAM HAL.TS. THIS PACK MAY NOw 
8E REAO FROM OTHER DISK DRIVES IN THE RtAO 
ONLY MOOE CSW5•1), 



10007 .MAIN 
01 
0~ 
0J 
0• 
0~ 
00 
07 
08 
0g 
10 
11 
12 
1J 
1• 
lO 
16 
17 
18 
lg 
20 
21 
22 
23 
2• 
2~ 
20 
27 
28 
2~ 

30 
31 
32 

• 

I~. ERRUR RtPORTlNG AND RtCOVERV 

ALL PHASES Of THE SOFTWARE wORK TH•OU~H 
4 MAIN SU~ROUTINES OESCRIBED BELOw. EACH 
SUBkOUTINf HAS A NOHMAL RETURN (•3' ANO 
AN tHkOR RETU~N C•lle EACH SUBROUTINE WAITS FOR DISK 
COMPLETION WITH INTERRUPT ENABLED. 4 FAILURE 
TU oETECT INTERRUPT wlTHIN ee0Mi (3 llC FOR 
RECALIBkATEl RESULTS IN A "TIMEOUT" EHROR, 

~tCALIBkATE • ANY UNUSUAL STATUS IS RE,ORTED 
lMM~OlATELY ANO AN ERROR R!TURN £iECUTEU. 

SEEK • SEEK E~RO~ STATUS INCREMENTS SEE~ 
ERRUR COUNTER, ANY ERROR STATUS RESULTS 
IN STATUS PRINTOUT, 

~RITE • FOLLOWING "DONfM ON A WRITE1 ERRORS ARE 
CHECKED IN THE SEQUENCE SHOWN BELOW. ERROR 
RtCOVERY PROCEDURE 15 OUTLINEO FOR EACH CASE, 
If THE tRHOH IS NOT ,MESENT TH! NEiT CH,CK IS MADE, 

l. READ/WRITE DONE STATUS • If NONE, INCREMENT TH! 
MISC ERROR COUNT, PRINT ILLEGAL STATUS MtSSAGE 
ANu DO AN ERROR RETURN. 

2, MISC STATUS 81TS ~ (ANY SEEK DONE, ANY SEEKING 
SIT, SEEK ERROR 1 ENO CYLINDER, OR OATA LATE), 
IP ANV ERROR INCREMENT TM! MISC ERROR COUNT, 
PRlNT THt ILLEGAL STATUS, AND 00 AN ERROR RETURN, 

• 

100~8 .HAlN 
01 
02 
0J 
04 
0~ 

0b 
07 
0U 
0~ 

10 
11 
1~ 

13 
14 
1~ 

1~ 
11 
18 
1~ 

• 

J, AUORESS ER~OR 
3,1 FlRST TlMt • lNCRtMENT AOURtSS ERROR COUNT 
AND REPEAT THE wRITE, 
3,2 SECONu SUCCeSS?VE FAILURE ~ INCREMENT 
PERMANENT AOOkESS ERROR COUNT ANO DO A 
ERROR RETURN, 

4, ENOlNG MEMOkV AODRESS • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL fLAG, 
ANU ~O TO ~. 

~. ENDING DISK ADDRESS • INCREME~T T~E MlSC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATAL FLAG, 
ANU GO TO 6, 

6, NO FURTHER CMEC~S 
6 1 1 FATAL SwITCH ON • DO A tRMOR RETURN, 
6.2 OTHERNISE • 00 A NORMAL RETURN, 

• • 



• 
l000g 0 MAIN 
01 
02 
03 
04 
05 
06 
07 
08 
0Y 
10 
u 
12 
13 
1• 
1' 
16 
17 
18 
1g 
2~ 
21 
22 
23 
24 
25 
26 
27 
28 
2g 
30 

• • 
REAU • FOLLOWING "DONE" ON A READ, ERRORS AHE 
CHtCKED IN THE SEQUENCE SHOWN BELOW, ERROR 
RECOVERY PROCEDURE IS OUTLINED ,OR EACH CASE 0 

IF THE ERROR IS NOT PRESENT THE NiXT CHECK IS MADE. 

1 1 REAU/WAITE DONE STATUS • IF NONE, INCREMENT THE 
MISC ERROR COUNT, PAINT ILLEGAL STATUS MESSAGE 
AND DO AN ERROR RETURN. 

2 0 MISC STATUS 81TS • (ANV SEEK DONE, ANV SEEKING 
8IT, SEEK ERROR, END CY~lNDlR, OR DATA LATE), 
IF ANV ERROR tNCREM!NT TH! MISC lRROH COUNT, 
PRINT THE ILLEGAL STATUS, ANO 00 AN ERROR RETURN. 

3, AOORESS ERROR 
3 0 1 FIRST TIME • INCREMENT ADDRESS ERROR COUNT 
ANO REPEAT THE HEAD, 
3 0 2 SECOND SUCCESSIVE FAILURE • INCREMENT 
PERMANENT ADDRESS ERROR COUNT AND DO A 
ERROR RETURN. 

4, CHECK WORD ERROR 
4,1 FIRST TIME • INCRfMENT THE CHECK WORD 
ERROR COUNT ANO SET THE RETRY FLAG, PRINT 
"CHECK wOAD ERROR" ANO GO TO 5, 
4,2 SECOND SUCCESSIVE ERROR • INCREMENT THE 
PERMANENT CHECK WORD ERROR COUNlEH ANO SET 
THE FATAL FLAG 0 PRINl "CHECK WOAD ERROR" 
AND GO TO 5, 

• 
1~010 0 MAIN 
01 
02 
03 
04 
05 
06 
07 
08 
0Y 
10 
11 
12 
13 
1• 
15 
lb 
17 
18 
1Y 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
2Y 
30 
31 
32 
3J 

• • 
5 0 DATA ERROR 

5,1 FIRST TIME • SET THE RETRY FLAG ANO PRINT 
ERROR REPORT. 

5,1,1 CHECK WORD ERROR • DECREMENT THE 
CHECK wORD ERROR COUNTER AND lNCRE"ENT 
THE CHECK WORD I DATA ERROR COUNTER, 
GO TO I, 
~.1.2 NO CHEC~ wORD EHROR ~ INCREMENT 
THE DATA ERROR COUNTEH AND wO TO lo 

5 0 2 SECOND SUCCiSS!V! !RROR • SET THE ,ATAL 
f~AG AND PRINT THE ERROR R!POHT, 

~.2,1 CHECK wORD ERROR • DECREMENT 
THE PERMANENT CHECK WORD ERROR COUNTER 
ANO INCREMENT TH! PERMANENT CHECK WORD 
& DATA ERROR COUNTEHo GO TO 1 1 

5 0 2 0 2 NO CHECK WORD ERROR • INCRE"ENT 
THE PERMANENT DATA ERROR COUNTER, 
GO TO I, 

I, ENDING HEHORV ADDRESS • INCREMENT THE "lit ERROR 
~OUNTER, PRINT THE ERRUR MtSSAGE, SET THE fATAL 'LAG, 
ANO GO TO 7 0 

7 0 ENDING DISK AUDRESS • INCREMENT THE "ISC iRROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE fATAL 'LAG 1 
ANO GO TO 8 0 

8 0 NO FURTHER CHECKS 
e.1 RETRY SwITCH ON • PRINT "TRY AGAIN" 
ANO REPEAT THE TEST, 
8 0 2 FATAL SWITCH ON • DO A ERROR RETURN, 
8 0 3 NO SwlTCHES ON • 00 A NORMAL RETURN, 



1!0011 0 MAIN llr:l012 0 MillN 
01 01 
02 0:t 0004b 004!000 UNTSl<I 21Hl0 
0J 0H01r:l1 .L.OC 1 0.) 10lr:l047 tilr:l10100 1fdlr:llll 
1114 l'lHlll1 001013 INTt.RRUPT 04 .001110111 IOIOIO .. lr:l0 410IO 
05 fd00011 00110!03 Jl'IP 41,•1 1 SHRT M!H! 1 RUN AL.I. .,:; I001d:il 1110021!0 2I00 
06 0001113 110051:5 oRAL. 0ti 
1117 00Hl4 002V142 JMP •42 JSET ADOR TO 33 07 01110~2 000004 C YL.F I 1 1SL.K 4 1f'ROM CYL.lNOERS 
011 0001115 002U3 JMP '43 18ET AOOR TO 73 08 00056 000004 CYL.TI olil.K 4 ITC CYl..1NOEHS 
011 lrl0!00b 011l2U4 JMP 4144 011 lll01r:lti2 I00iHl10 SEEK Tl 1 81.K 10 ITOUL. SfEKi 
10 10 lil0072 000004 5fKER: .t;l.K 4 JTOTAL SEEK EWRORS 
11 !0111111022 .1..01. 22 11 !00076 i0016010 loiUSW I ,81.K 10 r wORDS WRITTEN 
12 12 I001Vl6 I0011H'l10 lolDSHI ,Bl.I\ 10 111i0ROS READ 
1:> 0011122 wl0IOH1 OHVSI JUNlT 0 COOE 13 1110116 lr:l01r:l0kl• CwEIH 0 t;L,K 4 J'M~CK wORO ERRORS 
14 H0U .,01l0iU , 1 14 1.101211? 11100004 CWEl'IPI ,BL,K rPERM CHECK WORO ERRORS 
15 00024 000004 4 ' 2 1:; 11012ei 0001110• AOOl:.RI 0 bl.K JADURESS t.RRORS 
lb 0011l2~ ll00010 10 , 3 16 I001J2 IOH004 PAOERI ,BL,I\ 1PERMANENT ADDA ERR 
17 17 lll01J6 fd0i0004 OATER I .SL.K 10ATA ERRURS 
111 ll011J26 ld01l000 UNTINSI Id 111 ll0142 lr:l000I04 CWOEI 0 bL.K JCHK wD AND DATA ERROR 
1111 00027 0•10ll00 00"0 1g lr:l0146 0n004 Cl'lOE.P I obi.I< JPERM CMK WD AND DATA ERROR 
20 000J0 10li'Jll00 1I001600 2" l'lill!52 011Hl004 POERI 1 bl.K JPEKMANfNT DATA ERRORS 
21 "0031 10000 1•01il00 21 00156 !0000114 Ml SCI .111.K JMISC URORS 
22 00034! 041t'Jl!liil0 UNTONI •01Hl0 22 lr:l01'i2 000011l4 SKTMOI ,bl.I< 1SEEK/RECAL TIMEOUTS, 
2J 00033 020000 20000 2J 011l166 00000• RlllTMOI 0 bL.K 4 1READ/wRIT! TIMEOUTS, 
24 11J00U IU0000 10000 24 
25 0003~ 004000 40iil0 26 00172 ill0001r:llll MSIOll 0 1 HEAOt.R SW ITCH 
26 2b 00173 li)eli0000 CSif'I 0 ICMO STRING INTHP Fl.AG 
27 000041 .1.oc 41 27 00174 00111000 UNITI ll 1CUKRENT OISK DRIVf UNIT 
28 00041 000~7 TYPt. 211 0011~ liHllHrolll RDVUNT: 0 I 4VA1L.A8L.E UNITS 
2g I00ti 4i! 00062~ F)( Al.ID :zg 00176 000000 0 ROYUI " Jiil 00043 011hltii!!! FUOD+1 30 00177 1500000 RALL.I 0 1RUN Al.I. MODE FL.AG 
u 0011l44 007011 START 31 00200 000910111 RODI 0 IREAO ONL.Y FL.AG 
32 000•~ 001422 NESTI EliGS 3a 00201 011ltHll00 ~ETRVI 0 1RETRY TEST Fl.AG 

3.; 00202 000011!0 r;-ATAL: 0 1~ATAI. T!ST RESUL.T FL.AG 
:54 00203 01110000 lllOOEI 0 Jlll•RfCA1., l ISEEK, 2 •"EAD, 3•WRlTf 
3:; 0020• 0000U LIJPSWl ., fl.COP ON TEST SWITCH 
36 r.'10205 000000 ss1111 0 1SHK SwITCM 
37 00206 0002(()6 
:58 
3'1 lr:l0207 I00i/JP11!!2 I.HO I 2 11.AST HEA0+1J 2, le, OR illl 1 

40 0111210 000014 I.SI 14 IL.UT SECTOR•11 5 OR 12, 
41 

• • • • • • • 



• • • • 
U111l3 ,MAIN jld014 ,MAlN 
01 01 
Ill"' llllU11!123 C2•0R'VS•l 1112 111011!40 wHl1110kl0 OMEGA I 0 
03 1110211 llllllHI03 C3t 3 BJ I002•1 0f11471/l2 Ul,.AYI L.AYUP 
04 HH2• ChDRVS.2 u 002•2 000000 ISTAT I Ill ISTATUS AT INTERRUPT 0:> "'014iHZ:5 Clll•DMVS•3 05 00243 000000 uvea Ill ISAVE AC0 11,2 0b 1110212 "'""'lill'! Cl'!I 11 06 0024141 IOilillllOil SAV 11 il 
07 0021.> !IJlill0033 CJJI 33 07 Hl2•!i 001!1111i!10 SAVii!I rll 
H liUl214 ld0!0U7 C37 I 37 1118 risn•o lilll0Hlll SAV31 Ill 011 1&10215 llllilldU0 C41ll 0 Ill~ I00U1 l2.U511 RANDOM I 123456 ICUARlNT RANDOM NUMBER 114 IOl!l2lb 111Hlll611 C601 90 1IO (!10250 111Hi!l00 REL,IUNI Ill 
1l ldl!l217 1111110067 CCl71 117 11 lll0251 0!10200 CNIOCI NlOC.. Ill UC IOi'l220 0U•77 ST I ME I PTIME 12 00252 0070111l L.ASTI PR!lt.ND IPAOGRAM END 1l 1110221 000313 CUJ, I 21u. 13 00253 0014000 1.INCTI 0 li:lYTE POINTER 
l• 01'11?22 IOl!lllJ2l2 c2121 212 1• u2:u 01!10000 SECI Ill ISTOTING SECTOR CPOS) 
15 0011!23 0011215 C2151 211) 1:5 00255 011!01!11110 SCI 0 ISECTOR COUNT 
111 IOI/Jill!• I00U77 C377 I 371 16 1110256 00Hl00 HIJ1 0 IH!AD 
17 IOfll225 0011H:J0 c 11!01111 1000 11 !00251 007010 CAI PAGt'.NLl IBEGINNlNG ADDRESS (VARlABL.£) 
18 lillllllf!l35 C•IC•U~TUN•3 u 00260 0000!00 TERMI Iii IHOl.DS TERMINATOR ,I.Ai 111 0022b 011!7'00 C741111111 7'11111l l~ 1111!12151 015•UI UBPI UBUFl'•UBUFI" IUNlT BYTE POINTER 
20 0111H3• ClllK•UNTDN+2 2111 01!12112 01557• CS8PI CSUH+CBUFF ICMD STRING IYTf 'DINTlA 
21 0111227 07"1562 C::Sl'I 771562 21 002113 111067!17 ORSTI VA lb l I VARUBl,.E DATA, SAT ADDR•l 2li! ld0l1Jld 177877 CSPll 177t177 22 1110264 01117007 VOEDI VAA•1!5, ' " " UBL.E END 
2J 011111!31 !090033 CWROI fi00"3 23 ld02155 li!lllllilllli:l0 VOSPI Ill , " !ND MAAKt:R u llllll:i!31! 0776b6 CSP31 779159 2• llll!l2tiCi 00000111 VARPTI Ill I VA~ POilllTEA 
25 25 00267 0111701111 BUHi PRIH.ND IOATA BUFFER SRT ADDA (CONSTANT) 
26 26 00270 014llllOl!l CMENOI 1•1'100 ITOP OF USABL.E CORE 
21 21 1!10271 lllH0011 SMUI s JMAX SECTOR COUNT 28 28 111111212 0111illl!llll0 EVOONI Ill ICYl.,INOERS, (lll)EVfN1 (U)ODO 
2~ 2lil 01!1273 llJlll011100 AECNTI 0 
3kl Jiil 01!1274 00f0illkl0 CWC:NTI Ill 
31 31 0011!7!5 011l00idl!I DACNTI Ill 
32 32 00270 00111000 AW Rt Tl 0 
33 Jj 00277 011111100111 OAOATI Ill IOATA ADDRESS (DUI< ADOR TUT) 
34 00233 01114723 ICAL.181 CAL.18 34 00Jl!llO 00111111011! CFL,ti: llJ IENO CYL. Fl.AG 
35 00234 000310 ,2ot0MSI 20111. 35 00301 llJ0003J COSKI 33 
JCi I002JCI il0J720 ,21CMSI 2011111l, Jti 00311111! 01!10000 csc:: 0 
J7 00236 llllfllllllil0 ,4KMSI 10000 37 !00303 011lfd:l00 FIRST I 8EllI"'l 
38 01111!37 01110000 DAXRTNI 0 38 lil0311l4 011111ll!llllflJ UMSKI 0 IUNIT MASK 1400 OR 400 OR I 

31i1 00305 1110fcl400 Hl"SKI 41110 IHEAD MASK 7•1110 OR 17•01 OR ... 
"° 01!1306 01117411l0 SMSKI 741110 ISECTOR MASK 7•1111 OR 3•11 
•1 1110307 00141d0 L.MSKI 14011l I# SECTORS MASK 7•e0 OR 3411 
42 lll0Jl0 11!00000 0 SC: I 0 I# SECTOR TAANSF!RRED ON CHK WO !RA 
43 1110311 011lllllll00 RI.UPI 0 IREPEAT TEST ADDRESS 
44 00312 00111000 Al,.L,RfTI 0 



111101!5 0 1UlN 10016 0 MA1N 
1111 01 1fll1011 SKIP.,.IOV# 0,0,SKP 
0ll (0031;) 0Hllll!! , 13MSI 13. 02 0U020 IDllC0•20 
03 00314 00H52 lCVL.FI CVl.f ... 0J 0000ll1 IOic1•U 
04 !0031!5 ld01371 UL.I.I AL.I. ld4 111000J3 .usKP•3J 
0!5 H3UI 0U7U lDLYI DL. TYM 05 1110631!5 OOAl.1.•JSR f 1Al.L JDC FUL.1.0WING ROUTINE f'OR Al.I. "DV UNITS 
00 1110317 005:157 IS.Cl 8At; 06 000362 RANC•JSR URAN JiiENERATE RANDOM # lN AC0 
07 00320 I005:SCl3 ISTACI STAC e7 !006317 5AVAC111JSR USAC JUVE ACe,1,2 
08 00321 004240 lPOECI PUH 00 kl0o320 SETAC•JSR flSTAC JREiTORE AC!ll,1 ,Ii! 
011 ld0322 1:'11U234 ITAC11 POCT 011 006321 TYPUEC•JSR f IPOEC J TYPE CAC1) IN DECIMAi. 
10 H323 1a04233 ITZ11 ZOCT 1IO llllllfi322 TVPAC1•.18R fITAC1 JTYPE (AC1) IN OCTAi. 
1l 00324 r1104205 I ME SS I MESS 11 006323 TYPZ1 •JSR '1TZ1 JTVPE CAC1' IN OCTAi., SUPP L.EAD 011 
12 0032!5 0043415 ICRLFI CRl.1" 12 11106324 MESSAGE•JSR flMESS ITVPE FOL.LOWING MESSAGE IN ucu 
1J 00J20 I00!51!00 ISRHI SHH 1J 11106325 PCRL.F•JSR flCHl.F HYPE CR•l.F 
14 00327 005U2 liiATMI GATM 14 006331 lNP\JTlllJSR UINP JGET A 1.INE OF INPUT 
l !5 (003.10 IOllJJtl17 lHSSI HSS 15 01db333 CHECK•JSR UCMK ICHECK Al.I. OF CATA ~UFFER 

10 00331 lllliHH!Cl7 IlNPI INP 10 IH6332 tiE.N•JSR fltiE.N •ijENERATE DATA BUFFER 
17 IOI033iit lrHHl247 I liEN I G 17 (fllO{j330 GfTPA~•JSR tIHSS JwET HEAD•SECT•• 8£CT FROM INPUT LIN! 
18 I00J33 IOIOl)246 ICl'tfl. I c 18 11106327 GtTATM•JSR flijATM JGET NAME OR • FROM INPUT 1.INE 
1111 I00JU 11105371 IVARI VAR,0 1111 000215 SEARCH•JSR •ISRH J8£ARCH FOl.LO~!NG TAii.! FOR MATCH ON ACl 
2111 1110335 il01 l43 lCl.RB I Cl.RS 2IO ld0633!5 CLAR8•JSR flCl.RIS JCLE.AR READ BUFFER 
21 !003311 I001155 I SE Tl SET 21 111063315 SETP•JSR tXS!T JSET OISK PARAMETERS 
22 1110337 005011 ISMI SM 22 006337 SMfM•JSR tISM JSIZE MEMORY 
u k10340 00!0672 1ST801 STIHJ 23 000340 SET8•JSPi tISTIS0 ISET TIM! BASE 
24 00H1 00!0717 I NIL. I INIL. 24 irl0634l INITE•JSR flNll. llNITIALIZE ERROR COUNTERS ETC, 
25 I00J4ll rll01fl~2 WATI wAIT 25 002353 PSTAT•JMP UPS JPRINT STATUS 
26 ld0343 !005442 loDBDI .0110 20 006347 Rt.AO•JSH UH IOISK READ & CHECK DATA 
27 I0034'1 IOllJJ!526 IROATI RUA TA 27 006300 WHtTE•JSR '1W JijENERATE DATA ANO wRITE DUK 
28 1110340 i>03lfl5 IWOAT I ,.CloT A 21:1 000351 SEEK•JSli •U J&EEK NE,. CYLINDER 
2111 00341:1 10lll27ll3 IGCSI GCS 2lil 006352 RECAl.•JSA f lRC JRfCAL.IBRATE 
30 00347 00.5'162 IRI ,Hf.AO 3IO 00b355 CKSl'l•JSR fICSw ICHECK CONSOLE SWITCHES 
31 I00J50 I00~147 hi • wR ITt 31 006354 HC.AOER•JSR fIHEO JPRlNT ERROR MESSAGE HEADER 
32 iJ03:5l 00310 151 1 S!t:K 32 11106361 INTWT•JSR UwT llNTERRUPT wAIT ROUTINE 
33 1110;,:s2 1110045 IHc; RECL. 33 00b041l TVP.lSC•JSR 1'11 ITYPE (At0)R IN ASCII 
34 00353 001'113 IPSI PS 34 I00631t5 OEL"VllJSR '101.Y I# MS Of.LAV %8 lN LOC Dfl.AY•1, 
JO 00J54 HlH07 IHEDI Hlr.O 3:1 00111401 NOP•401 
Jti 00355 003657 ICSWI ,caw 30 
37 00356 002274 UCNTI SCNT 31 000364 Sf.TU•.ISW flSU lllET REAOV UNITS 
38 IOl!JJ57 llllillttsU ICU I CMDST 38 006374 CALAD•JSR flACAL IADURESS CAl.CWLATOR, 
311 01')360 002614 IQUSTI QUt:ST 
40 IOUtil 001051 IwTI WAlT•1 
41 003152 005405 IRANI RAN 
4:.! I003flJ 001427 I ,uo1 0 G5Li 
'13 003154 .i0075• ISUI I St.T 
44 lll0Jtl5 HHtil I RC ALI ACAi.i. 
45 toOJ3t16 0000011 CYL,N)( I 0 
46 lll0Jfl7 0111!0000 N0 0 llSI 0 
47 ~0370 000102 c 11!2 z 102 
48 00.37 l 001UJ00 SVLtiOI " 4g I00372 1234156 0 RANI 123'156 ldASE RANDOM NUMBER 
:50 00J373 11102010il C200111 I 2000 
:I 1 00374 !00406'1 IACAl.1 AOCAI. 
52 0037!5 011J3673 If'NQKI FNCHK 
:13 
54 

• • • • .. 



• • • • • 
IHP 1 MA l N I k1018 • f'IA IN 
0l ••••••••••••••••••••••••••••••••••••••••••• 0l 
1!12 ** STARTING ADDRESSES ... 0a ···································•······ 
03 ******************************************* 03 *** INITULlZAT.101'1 •• 
04 04 ·········································· 
1111,') 1i100500 0 L.OC 51iHO 01) 
0Ci 06 i0fll521 02!0303 STRT I I.DA 0 1r'lRST JlNlTIAl.lZATION, Al.L. 
07 010fl0kl 00021 8EG1NI JSR STRT rREL.IABil.ITY T!ST, Al.I. CYL. 0 07 1i10022 111:1400 SUit 0 1 3 
IU !00501 004420 JSR STRT , " EV!N " IU I00tl23 iou•n1 STA 3 1 lf'<OEX 
09 !00502 004417 JSR STRT , 000 0W !00024 0!06337 RSTRT I SMEM JSIZE f'IEMORY 
1lil usu 004419 JSR STRT fDlSK ADDRESS TEST 1fd lll0525 01116340 SETtl JSET TIME BASE 
1l 001504 1i11112375 JMP flFNQK rNDT USED•Il.LEGAL. START ACORS 11 00026 0931!l77 ~Al.T JfRROR RTN FROM TIME lNlTlAL.lZE, 
12 00H5 01!10467 JMll' STRC JCOMMANO STRING INTERPRETER 12 I00fl27 01116341 INITE JINITIAL.IZ! BUFFERS, COUNT!RI, nc. 
13 rouee 004413 JSR STRT JONES TfST 13 001530 0111fl364 St.Tu JSET READY UNITS 
14 00507 llllll4412 JSR STRT rZEROS TEST 14 00031 126'00 SUB 1,1 JACIO•REAOY UNIT PATTERN 
15 00010 01114411 J 8" STRT JlUlll TIST 15 00532 101225 MOVZR 0,0,SNR 
16 0n11 004410 JSR STRT JFLOATING ONES T!IT lb 10llltl33 I001UI04 JMP RS3 JUN IT Ill ONLY 
17 i00012 004407 JSR STRT JFLOATING ZEROS T!ST 17 I00SH 10121t• MOVZR 010,SZR 
18 HOU 0uoe 0 RAL.I JSR STRT JRUN ALL. 18 0U35 121:1140 MOVOI. 111 H.1NIT 2 OR 3 MUK•3 
19 HOU 00440!1 JSR STRT f l!EI< !XERC UER 19 !00530 125140 MOVOL 111 JUN IT l MASK•l 
2111 00015 002305 JMP IIRCAL. JRECAL.lBRATf UNIT 1 2il 005;}7 U53rll0 RS;.'11 MOVS ld 

21 001516 002365 JMP •IRCAL. JRECAL.IBRAT~ UNIT 2 21 00~'10 044304 STA 1,UMSK JUN IT MUK 
22 00517 011JUl5!5 JMP IIRCAL. JR!~AL.IBFIATE UNIT 3 22 00s•1 ilriii11!77 I OR ST 
23 0052i0 illll236!5 JMll' IIFICAL. JH!CA~I8RATE UNIT ,, 23 010tl42 03ili'145 I.DA 2, NEST 1 lS DISK SIZE 

24 00043 02!5000 L.OA 1,0,2 
25 1110U4 12t!011Hi lllOV l ,l 1 SNR rsPEC1'1EO T'1 
26 il0545 !Dlil636! JSR •1.11so JNO, GET IT 
27 00546 H632!5 PCRL.I' 
28 il0t!47 I00Ci30!4 Ml;SUGf 
aw 0il!H!0 006477 MSG70 J 11 Tt::STING UNIT " 
30 00501 006:115 DOAL.l. 
31 00:>!52 lll0il!51!2 TUN JTVPE UNIT NUM9ERS 
32 !005153 iU131! 11 SKPBZ TTO rion FDR TTO 
33 !00554 000717 JMll' o•1 rTD FINUM 
34 0015!55 060211 NIOC TTO JCl.EAR DONE 
3, 1!10:5156 020424 L.OA 0,STF1 0 2 
36 005!57 ~30441 L.DA 21INOfX 
37 00151!0 113000 ADO 012 
38 00!!81 01'131'101'1 JMP lt0,2 JGO TO IT II 



IHlSI .l'IAllll 10020 0 MAIN 

u fill 
02 llllll!l62 11J!S 1UU TUllll ST' 31TUNRET JTYPE UNIT NUl'IBER 02 011Jtl2l 000000 CSPl21 Ill 
Ill.) 00!1t>3 02017• L.OA lll,UNIT JFOL.L.O•ED 8Y A "•" 0J 1:'01122 1fll011JJ7 C10l'ISIO 1001U7 , ....................•.................... 
u 00!16• lllUUe 1.0• 1,ce;e 04 , .. IldTUl.IUTION •• 
Ill 1015515 lHllH ADO lril 00 , .. SUBROUUNU ** 
Ill 00!1H H6Ul TY PA SC 116 00023 i1U611fl ol.STI HIAOO , •.........................•.•......•..... 
07 "'01167 uuu 1.0A lll 1C:OMA 07 HU• 01111!121 .1.su 1 STRT 

08 811l0711J iHHUl TY PUC llJ8 
Iii 91107' HU01 JMP fTUNRET 09 JCHAN!lf IIO AOORESS TO 33 OR 73 

1111 110572 0011101110 TUNRl!TI ii 1!0 

11 ileDH roraH:u COMAi "• 11 !00621! 10201 "XA001 SU8 1!1 10 1 SKP J l'IAKE IT 33 

lli! 12 "'0Ull 02021!1 I.DA 0,c.u Jl'IUE IT 73 

13 JCOl'IMANO STRING lNTERPRET!R DOES NOT RE:lilUlltE 13 00U7 IO•Hl772 SU 0 1 CSP2 

14 JNOHMAI. INITlAt.UATlON, u HOH 0;)!077• I.CA 21 1 L.ST1 rPOlNTiR IN MEMORY 

15 15 00631 02'771 l'lC.21 1.0• lrCIOl'ISK f 1NST MASK 

10 lllU7• 01UU7 STRCI 8Mff'I fUZ! MEMORY 16 !006;)2 Ul0100 I.CA 0,e,2 J{ifT A WORD 

17 H575 it HUii Se:Tb f&ET TIME un 17 HOU UJ7011l AND 111,1 

18 1111576 IHH77 ~Al. l JERROR RTN 'ROM TlHE lNlTlAL.lZE. l8 HCIU 0U231 1.0A 3 1CWRO JlS IT AN 110 33 OR 73 7 

UI H577 lill!l6Ul lNlT! JlNlTIAL.lZE IUffERS ETC, li nus 1360• SU8 1,3,SZR 

H HHHll H63&3 JSR fl 1 1il0 fl!T I.AST HlAQlllCTOR 20 00036 000406 Jl'1P n,3 INO 

21 110611l 1 0111207 JMP •.Cl'ID JOiiPATCH TO ROUTINE 21 00fl:l7 02402 I.CA l,M•1 Jl'IASK 

22 22 01860 l2UllJ0 ANO 1, 0 lli£T RIO ol" en u 
u 23 006'1 02'760 I.DA 1,csPa 

24 •••••••••••••••••••••••••••••••••••••••••• u I00b42 U!UH ADO 11 Ill JMAl(E AODR 33 OR 73 

25 ... DISPATCH TAil.E TO PRO,RAMS •• 25 0060 000H STA 0,11,2 JADOR CHANGED 

20 .......................................... 20 000U 151400 Fic,;u lNC 2,2 

27 27 HU5 03471)5 1.0A 3, ol.ST 
28 00fi02 0001502 STR,21 . 28 IOIOUO 15641114 SUI! 2,3,SZR 

2111 iil0fUl3 0111110 REI.Al.I. fRfl.lAB11.1TY T!IT, Al.I. CYI. 2111 00647 HI07ti2 JMP n ,2 IMORE 

3!0 f0186U 001th511 REL.EV , II EVEN " 3111 (00650 020213 I.DA 0,cn lsET CC CSK) TO 

31 00601! 011l15015 REL.00 , ODD 31 00651 0247!:H' I.DA 1,C81'2 JEQUAI. TH! O!VXC! AODR 

32 lllfll600 lil020f02 OAT1' rOISK AOOR!SS TEST 32 1110652 107000 ADO 0,1 

33 011611!7 011l01557 Fl( 0 4 JNOT US!D 33 i106b3 111•43rdl SU l,CLlSK 
;)4 10lll6U Hi61C5 ,CMOI CMOST JCOMMAND STRING lNTERPREUR 34 I00tl!4 030045 L.OA 2,NEST 

35 Hll11 002008 DAT1 JONEI TUT 35 0111655 U5H0 L.llA 1,0,2 

3C> Hti 12 002010 DATIO J ZEROS TEST 38 00ti56 12500!1 MOV 1 1 1 1SNR 

37 00613 01!12012 OATP 111!0111 PATTERN 37 011ltl57 iUJ07' f )(. 41 1'1Al.T JAi.i. DONE 

38 iH!Ui 14 00211l1• OATFl lfll.OAT ONE 3@ f006tiil 00200:! JMI' f3 

!S 00615 0020U OATFlll HI.OAT Z!RO JS 

410 01i!CHti 1Hll741 RUNAl.L. JRUN Al.I. PARTS "° JREC:AL.URATE THE UNIT IN SW 1••115 

41 H017 01111772 DUSI( JSEEK EXfRCIHR •1 
•2 0062f0 0000011 lNOfXI 0 •2 00661 000'77 RCAl.1.1 REAOS Ill 

43 00662 024211 I.DA l 1C3 .. !ll0tltSJ 1230111 ANO 110 
0 00604 04017• SU 0,UNIT 
46 !0066!1 000352 RECAI. JRECAL.li.RATE I ., 160666 0H77l JMP l'X.4 
u 00667 01110770 JMP ,)( 0 4 

•i H670 0007117 JMP FlC,4 
50 
!'1 illll671 177737 M4tl •41 
!12 

• • • • • • 



• • • • • 
I r.Hil2 l 0 MAIN llil022 0 1'1AlN 

u lll1 
aa 02 JFIND AVAlL.ABL.E DUI\ DRIVE UNITS 

0J Jl'IND COMPUTER TIME BUE eJ 
11141 814 810737 1i15441' SETU.1 STA J, .11n 
u U672 8154424 STIUI STA 3, SVITB 815 IOlll70 I0210r.!6 L.DA 0,UNTlNS,2 

86 011673 iOll2677 IDRST lei I007"1 IOISJ0JJ LIOC 0, 0 DSKP rsEL.ECT TME UNIT 

1117 H674 lil21i142l L.UA l,IRUP 17 rooi1•2 I02i0225 L.DA 0,cun 

IU HCl75 0011101 STA I, l 1118 IOlll70 8191333 OOAP IO,,Oli<P rsHK 111 

Ill IOH76 "32233 L.DA lr'1CAL.I8 JIKP THE TIMER II' CAL.18 Ill 0070 02lU1415 L.OA lrUNTSK,2 

1111 00677 Ull!ll04 MDV a,a,azR JHU BEEN L.OAOEO, 1lil 1111!1745 uun OIA Ill, ,OSKP J 11A1T l'OR UNIT TD 

l1 H7H 1110413 JMP STB2 11 00746 1234011 AND 1,1,SNR J8!!ilN SEEKUHi 

u H71l IOlllU2111 JSR llTIME JRUN PROCESSOR T!M!R. 12 U7•7 11110776 JMP 1 •2 
l.) lilB7112 UHU MOY# ldrl"IR rCKN COUNT L.DADEO, 1J H750 i086Ue OfL.AV rwAlT u "'' 
14 1Ul71U 1Ullil'8S JMP STBl JEAAOR IN TIMING ROUTINE! 14 017!51 0111313 .lJMS IT I ME CONS TANT ,OR Df:L.U IUIR • 

15 H71U ~.eun STA l r f1CAL.U JSTDRE COUNT IN CAL.lie 15 !007152 lll0211101 JMP l,RET 

l(i 007115 Hl5Ul JSR IUL.AY llNIT THE DELAY SUBR, 15 H715J IOHH0 ,RETI Ill 

17 01700 U511Jl5 MOV# l r1, SNR IY!RJl'Y SUBR, IS SETUP, 17 

l8 lill707 HUI02 JMP STiil J,WfRK 18 NOT L.DAO!D WI lMI COUNT, u 
111 !0111710 IOH•lil3 JMP STB2 151 ISET READY UNITS 

2IO 0111711 !UUI08 STIUI L.OA J,SVST8 2IO 

21 IOlll7 l2 1111101!1 JMP 0,3 IE.RM IN TIME INIT, RTN TO CAL.L.+1, 21 11111784 054'36 .sna STA J, 0 SRET 

22 00713 0U03 STHI L.DA 3,SVSTB IOTHERlllUE 22 017155 02111212 L.DA 0,c17 ll'AK! AL.L. UNITS AVAI~AIL.I 

23 00714 011l101 JMP 113 IR!TURN TO CAL.L+2, 23 011756 0'4111715 STA 0,RCYUNT 

u 24 H757 H5315 DOAL.L. JCHfCK AL.L. TO Ill 

25 011715 !001013 IRUPI INTt:.RRUPT 215 lill!l76IO 01111i1737 IETU, IWMICH ARE THERE 

26 00716 I001Hl00 SVSTBI " 215 H761 0116315 DEL.AV 

27 27 H7fHt 0H23• ,200MS IWAlT 201 MIL.L.Il!CI, 

21 JCL.EAR ERROR COUNT!MS ETC, u 1111763 liltiU33 DU 0, 1 0SKP IREAO STATUS 

211 211 u7e4 191!12677 I OR ST IR!L.EASE THE AOAPT!R 

3IO 00717 IOJ0314 INIL., I L.OA 2, ICYL.I' 30 111768 12641110 SUB 111 

31 lil0720 0U2I06 L.DA lrSSW+l u lil0765 UUl!ll!I MUV& li,,IO 

32 0111721 ua•n sue 0, Ill 3~ H707 111112!00 MOVR I0 1 IO 

3J !00722 ro•Ulill! STA 111,0, 2 u IOlil77IO U12lill! MOVR l!lrlil 

J• I0072J l!ll4i00 INC 212 u 1110771 llil12100 MDVR 0, 10 

J:5 H724 lJ2•l• SUS# lr21SZR J5 l!l!l77;t 101200 MOVR 0o0 ,. SEEK DONE INDICATE& 

36 !00728 0007715 JMP .•3 !ti lll077J 125100 MQVL. 1r1 J A READY UNIT 

37 007215 
""' 177 

STA rd,RAL.L J7 11111774 101200 MOVR 0,0 

38 !00727 ro20oe LOA I:!, lNlL.0 rL.DAO If L.OOPS DI' 38 fd077:5 125100 MOVL. l .l 
Jll fi107;)il 04ll406 STA 01flNlL.lil+l •REL.lA8 0 COUNTER :SY 1110779 llll121l10 MOVH lllo0 

40 0111731 020'403 L.DA 111,,+3 '4111 0111777 1251011 MUVL. 1r1 

•l lil07112 il•02'7 STA 0 1RANOOM •1 01000 101200 MOVR IOrlO 

'42 0111733 0010111 JMP 0, 3 •a IOlHl 12:5110lil MOVL. l r l .. ,, !007114 1234:115 1234!!6 4.) "1I002 0441715 STA 1 1 ROYUNT 

u 011171115 0017511 INIL.01 11i100. 
., id 1I00J l200fd4 MOV lrlrSZR 

'45 007116 01!117!!6 CIUL.L 45 01004 I00r.!•IOl5 JMP •,&MET JOO NE 
46 0100:5 006J2!5 PCRL.I' JNDNE READY 
'47 01006 00b32• ME SU GE 
0 ill1007 ill0ti043 MSIHIS l"NO READY UNIT&• 
•II I0101IO 05;,077 ~AL.T 

!llO IOUl l l ilJ00144 JMP 0 SET+l 
!l l IO llO 12 I001001i10 ,SRETI 0 



1111023 1 1'1AlN l10lil24 ,MAIN 
llll 01 
roa •••••••••••••••••••••••••••••••••••••••••••••• u 
u ••• INTERRUPT SERVICING •• li!i} IDI8K PACK INTERRUPT 
144 •••••••••••••••••••••••••••••••••••••••••••••• IU 
H 00 
0(1 urou 11111•246 INTIRI STA J,UV3 06 ID1100 I09i933 INT,11 DUC 111, ,OSKP 
1117 fillet• ii111163l7 UVAC 1117 I011!144 04'111242 STA 111 1 UTAT llAVE 'OR ALI. TO USE 
1118 IUUl5 10fl5•77 lNTA 1 IWHQ OIO JTT'11 011 01011911 IOJI017• I.DA 2, UNIT 
0i 0UUI 0•4•2• STA 1150 llli lllll0•6 010•21 llZ ijTRfT 
10 fll1U7 HUil L.OA 2, CDSK 10 01047 Hr.!•20 JMP hTREl 
1l 11111!120 132• 15 SUS# 1r2 1 SNR 1 l 
12 01021 00ua2 JMP INT,1 IUISK PACK INTERRUPT l ii! 01111:10 161112000 MSKll51 21i10ftl 
lJ 01na 0300215 I.DA 2,C10 13 
14 !01023 132•115 SUlllJ l dtr SNR 14 IWAIT ,OR INTERRUPT 
l5 fll1H!4 ISllU! JMP ITTI ITTI INTURU•T 15 fAUt.I TIMU TO lllAEVENT MANGUP 
16 lilU215 U42151 I.DA 3 1 ClllIOC llOl'IEONI !l.H l6 
17 01020 U71i1H ADO 1 1 3 17 1611051 02011917 I.DA 0,w.nx IWAlT•l IS NORMAL. !NTR TO WAJT IUIR 1 

11 1111027 11111.Ull STA 3 1 ,•1 18 0Ul52 041Ullll5 WAITI su 0,un1 IWAIT TIME 11 IN ACI H,ORI JU, 
lSl 011113111 0CIHH NIOC Ill I Oh ADOR A ODED DYNAMICAL.LY u 011115'» Ufi.40111 SU8 111 
20 UIUl 1i1H3U PCRl.F 20 1611115• "suu au 3, WTRET 
21 16l031t nna• Mt:SSAGE 21 01015& 0150177 IN TEN IENABL.l INTERRUPTS 
22 lilllllU HH015 MIGSl llNTIRRUPT FROM DiVlCi aa 110156 01110115 DEL.AV 
23 !0103• uuu I.DA l,SllJ 2J 1610~7 I000010l WA!Tll l 
u lillUl5 HUU T'tPU u 
26 011136 IOIUi320 SE TAC 26 UlllU 090277 INTDS ITIMIOUT, DISABL.! INTER, 
ati 0U37 r43•Ul5 I.DA J,SAV3 211 fd 111181 H2977 lORST fCLEAR ADAPTER ,DR aND COMP, 
27 0101190 011111177 lNTtN 27 IOllilU 006315119 HEAO!R IPRlNT 
u 010•1 HUH JMP f0 I RETURN 28 li'1063 Hn215 PCRL' I fRRDR MUIAG£ 
2i 11ui•a 01110111H ... 111 2i 1111094 00632• MUSAGE 
3fd 30 fd1U5 !086337 MSG59 l"INTERRUPT TIMEOUT" 

3l 0Ufi6 111112•01 JMP hTR!T IERRDR R!TURN C•l) 
32 Uet57 HUH WT"f.T I 0 
33 01070 0002315 WAOlll 1 2KM8 

• • • • • 



• • • • • 
IH2S ,MAIN 1111026 I MA 11\j 

u 01 
i12 JTELETVP! INTERRUPT 02 JSET PAHAMETERS 

n 0J 

04 0U71 11190210 ITTII NlOC TTI JKNOCK DOWN TH! TTI 'I.Ari 0ill 01155 054465 SETI STA 3 1SERET 

05 fil11il72 02017:1 I.DA 0 1 CBI' rcu 1'1.AG (SA 51115) 05 1111156 11130174 I.DA 2,UNIT rsETUP DISK CONTROL 

06 01173 101014 MOY 1 10 1 SZR lb !"1157 111202!15 LOA 0,sc JFOR CURRENT INSTRUCTION 

07 01!074 lllU357 JM" 11C81 rRUURN TO r;;u 07 0116111 11140310 STA 0,,sc 

lilfl 11lU75 U0272 I.DA 0 1EY00N Jl' TWO COMPUTfRS 188 IO 1161 034271 LOA 3, SMAX JMAX # SECT OU! TO M!M SUE 

0111 111111176 U10105 MOV 0 10,SNR JONI.¥ PRINT DURING 011 011e2 116433 SU~Zll 0 13,SNC: 

u 01il77 HU1114 JMP ,+4 JRUD DR WRITE u 01163 11100•1150 JMP S,l JMfMORY TOO SMALi. 

1l 01111J0 02frl203 I.DA 111,MODE 11 01164 11110400 NEG 0 10 rCA•HEAO•SECTOR 

u 0111111 1i11225 MOVZR i1 10 1SNR 12 llll 181> 024212 l.OA 11Cl7 JS!CTOR COUNT 

13 r.H 11112 00003 JMP ITT,5 JA SHK OR RECAL. 13 01168 1074!00 ANO 0,l 

14 01103 H63a5 PCRLI' 14 01167 I02l02fl I.DA 0 1UNTINS,2 

15 011041 HU25 PCRLF 15 01170 107000 AUD 01 l 

18 01105 020174 I.DA 11,UNIT 1b IO 1171 I0202b4 L.UA lil,SEC: Jf"IHST SECTOR 

17 01U'CI IUlll4U STA 1 1 UVU 17 01172 UU20 ADOZI. 0 10 

18 01107 eauu I.DA 0 1Al.1.RET JUVE Al.I. RETURN 18 01173 10Ur.!0 AUUZL. 0 10 

llil 01111il 040432 STA 1,SAVA 111 1111174 107000 AOC 0,1 

2111 1111111 02111544 I.DA 11 1ptOT•1 2111 Ul7!5 021112~8 L.UA 0,Hu 

21 u 11 a 04H21 STA 0, 10111 21 i0l17ti 1i1131110 MO\/S 010 

2a lill1U 1122021 ITT,11 I.DA 0,11ox1 rPRlNT TABl.E 22 01177 11!l70011l ADU Ill, l 

23 01114 101005 MO\/ 0 10 1SNR u lil l l!l!l0 0e12J3 OOCC l, 0 0SKP •I.CAD UNIT•H!AD•lfCT•CNT 

24 011 lS 01il1114 l 4 JMP ITT,4 JtNO TA8l.E1 DONE, 24 01211 f0ti2433 DIC 0 10 0SKP H~UD lT BACK 

25 lrll l l 6 040405 STA lll 1 ITT,2 25 01202 122415 SUO 1101SNR JCHECK 

2ti "1117 022021 I.DA 0 1fl0lll 26 1111203 0004015 JP'IP SET1 

27 111 Ulll 040405 STA 0 1ITT,3 27 !01204 i0011317 UVAC •L.OAD ERROR 

28 !01 lU 11106325 PCRl.I' 28 0121!15 01!16325 PCRI.' 

211 1111122 lllH324 MUS AGE 211 0121116 01!1b32• Mt:.SUriE 

30 1111123 lillll00I00 ITT 1 21 0 JTITL.E 30 !01207 01dbJf04 MIG53 J 11 DOC" 

31 111112"' 111053115 DDAl.I. JPRlNT FOR A~I. ROY UNITS 31 !01210 I001114l2 JMP SET2 

32 01125 011l011l00 ITT,31 0 rPRlNT ROUTINE ADDRESS 34! 

33 u ue 0113CS10 SKPLlN TTI 11.iun IF KEY STRUCK 3.5 11Jl211 024257 SET11 LOA 1,CA 

34 IU 11!7 00i076• JMP ITT,l 34 !OllH2 !056033 DO~ 11 ,0SKP JL.OAD CURRENT AODRUI 

3~ 01130 0e11121111 NlOC TTl 3~ 01213 I051433 OU lll 1 ,OSKP rREAO IT BACK 

31> 01131 I0210o4U ITT ,41 L.OA 111,uvu JR!&TORE UNIT If 36 01214 11116415 SUB" Ill 1 1, 8NR 'CHECK 

37 01132 lll40174 STA 01UNIT 37 !01215 0024215 JMP fSl!:R!T 

38 IO 1133 11120407 I.DA 0 1 UVA 'RESTORE ALL. RETURN 38 01215 IOliltl317 SA\/AC 'l.OAD ERROR 

3111 01134 040312 STA 0 1AL.LRET 311 1111217 006325 PCRI.' 

40 01135 006320 ITT 1 51 SE TAC JR!STORE ACIS 0 01li!20 00632• MtsSA!iE 

41 01136 U4245 ~DA 3, U\13 41 f01l!21 lilld6307 MSG54 r 11 DUB" 

42 01137 0CS0177 lNTEN 41! 01222 !006324 SET21 MESSAGE 

43 U140 I0021il01!1 JMP fill 43 lrllli!23 !006312 MSG55 J"l.OAD ERROR" 

44 01141 iOHlilU SAVUI 0 44 0122"' 00b32S PCRLF 

45 01l'4r.! I00f001i10 SAVAI IO 45 i01225 1110632• Mt:.SSAl:tE 

4b 46 f0122fl lillll527CS MSG51 JllOOD 

47 JCl.1:.AR REAO l!UFHR 47 01227 024244 I.DA 118AY1 

48 48 0lr.!150 0061522 TY PA Cl 

411 01143 1024f00 CLR81 SUB 0 10 JCL.Ulil READ BUFHR 411 01231 IOlilb32o4 MESSACIE 

50 01144 03111267 I.DA 2,suFF JSptACE TO ZEROS Sid 11112Jr.! lil0bJI01 MSG:>2 r tlAO 

51 01145 024255 I.DA l 1 SC 
52 01146 U5300 MC\/S lrl 
5J i01 l47 147010lll ADD 2,l 
54 11111150 16411il160 STA 0 111l 12 
55 01151 1514011! INC 2,2 
Sb Ul52 13li!414 SUI!# 1r2 1SZR 
57 !0115~ 01!0775 JMP 1 •3 
58 01154 00100 JMll' 0 13 



10027 1 MA1N U028 ,MAIN 
11 u i"1317 lll04A:>1 Pto!Dli I STA 3,TRET JPRINT HEADER NUMSER 
il2 U233 llJU20 L.OA 11UllllJ 02 0132il il24174 L.OA 11UNIT 
n 012U H8U2 TYPACl llJ.) !01321 IOIOU23 TYPZ1 
04 iHH5 H0l74 L.OA 2rUNIT I COUNT AS A '4UC tRROR 04 i'1J2li! 10lll2448 JMP fTRET 
H U238 iU 1158 UZ MISC,2 u 
llJD 1111237 unos CKh I CHECK SW IT CHU lll6 I0132J 02007 2 PSKtRI L.LiA 11SEKf;R12 rPRlNT # SEEK ERRO~I 

07 01240 000718 J'4P Sfh1 07 lll1J24 015-4444 PS, 11 SU 3 1TRET 
II !012'1 Ull410l JMP U!NET 88 IOU26 !006321 TY POE&; 
011 llll24ii! lt'lllJHH H:RET I 0 011 IOU2C I092•U2 JMP fTRET 
111 1lil 
11 01243 0lll0317 s,p SAllAC 1l 01327 020062 PTstl< I L.OA 11SEEKT 12 IPRINT # SEEKS 
12 1111244 iJf.16325 PCRL.I' 12 1U3310 031068 L.OA 2 1SE!KT+4,2 
1J Ill 1245 HCl324 Mt.SS AGE u IUJ31 llllillOAI03 JfolP PT,l 
14 uue fllH!i.U MSli311 I "Mt.M TOO SMALL. 14 
10 01247 11124243 L.DA 1 1 SA\lil 115 ldl.532 il2b076 PTWWI l.OA i,wosw,2 rPRlNT WORDS wRlTTEN 
ll.I 10l250 H6323 TYPZl 16 01333 031 ll02 I.DA 2,irwsw+•,2 
17 IOUSl HU24 MESSAGE 17 i01U4 I004AH PT,11 STA 3 1 TR!T 
18 1Ui!51i IOH247 M&G'6111 ISECTORS, RESTART 18 01335 0111ti343 JSR •l,080 
111 01253 UH77 HAL.T liil 01336 f0"2432 JMP ITIU~T 

H !01254 HUH JMP , 21d 
u 21 lrH 337 025105 PTw!il L.DA 11WDSR,2 'PRINT WORDS READ 
22 IPRlNT TABL.E 22 iU340 lll31112 L.OA a,wOSR+4,2 
2J 23 llll~Al Hlll773 JMP PT,l 
a• I01256 H1255 24 
215 I012i56 IOfHH12l POTI MSG13 25 llJ1342 02151 ltl PTC111EI L.OA l 1 CWER,2 fPIUNT CHECK wORD ERRORS 
ao !01257 HJ.317 PHL>R 26 0UO 11Jl!ll076 l JHP !>8, 1 
27 I012tilll lllflltiU4 MSIHi5 27 
28 UWlll lillilUll7 PTSEK 28 013"44 i1125122 PTCWPI L.DA 1,cwERP,2 IPIUNT PERM CWK WC ERRI 
2Y IOU!llll Htillli!5 M81i14 2Y lll1345 000757 JMI' PS,1 
H 1111203 ldlill323 PSICER 30 
u 01llei4 111Hl27 MSG2i5 31 01346 la25l28 PUE.RI L,OA 11ADDER 1 2 rPRlNT AODRESS £"RORS 
30! !01266 0!013.52 PTW• 32 Ill 1347 01!1111711i5 JMP PS,1 
3~ !01266 !011161~7 MS1i26 :u 
34 I01W67 01itl337 PhlR 34 1U3i50 025132 PTPAEI I.DA l1PADER,2 I PRINT P!RM •DOR URS 
315 IOU!70 IOl1Hll74 M81i29 315 !01351 0H783 JMP 11s 1 1 
3ei IOlW71 HlUll l'TUR 36 
37 IOl ll72 Hfl21il4 M&GH 37 !01352 025138 PT DER I I.DA l10ATl!ll,2 fPRlNT OATA l!RRDRS 
38 !01273 HUH l'TPA! 38 I013U 11Jlill0751 JMP I'S 1 l 
311 Ua74 llJHU8 MSG27 3i 
4!0 !012715 llllill342 PTCl'lf 40 1111354 0251112 PT PDE I L.DA l1PUfR12 rPRINT PERM DATA URS 
u Ult76 fillil61H MS1i28 41 013155 UI0747 JMP PS,1 
42 !01277 f0flll344 PTCWP 42 
0 !01.Slillil 0118218 MSG31 '6;) 013!55 1112:1155 PTMSI L.OA 1 1 MISC,2 IPRlNT # MISC fRRQU 
44 161301 011113152 PTDlR 44 01357 000745 JMI' PS,J, 
4& 0130ri! 00630 M&li61 •15 
46 illHJ lllUJ54 PTPOE 46 01J60 0251A2 PTCWDI 1..0A l 1CwDE.,2 JPRINT # CMK WO ANO 
47 1111304 lillil6401 MIG55 47 U3ti1 0H743 JMP PS,1 rDATA ERRORS, .. IOUU IOllll36111 PTCWD 48 
4i 01306 011Ul415 MSliCfl .. i 013152 0251411 PTPCWI 1.0A 11CWDEP,2 IPRlNT # PERM CMECK WO~D 

50 01307 HUH PTl'Cw 50 U363 0U741 JMI' PS,1 IAND DATA !RRDRS 

51 0131(0 fi'11118U4 MSGU 151 
5W IOl 311 uuae PTM& 52 'HH4 025162 PSKTOI L.DA lrSKTM0,2 rPRXNT # 0, SEEK AND 
5.) U312 0111ti525 MIG72 53 0138! !01110737 JMP PS,l rRl!:CAI. ERRORS, 
54 0131.1 HU6" PSICTO 54 
55 fll131" 000!!4111 MSG73 155 01Hei 025168 PRWTOI L.DA l 1 RWT'40 12 IPRINT # OF READ/WIUT& 
56 01315 0013611 PRWTO 56 11113157 111011735 Jl'IP PS,1 I TIMEOUTS, 
57 01316 01101111110 0 157 01370 lll0rrl000 TRETI 0 

• • • • • 



• • • • • • 
111a11 1 101N j00J0 0 HAIN 

11 llll 
12 JIXtCUTf T"f ROUTINE PDlNTiO TO BY Iii! ruK FOR DISK SIZE 

u JTHE WORD 'DLl.DWING THI CALL. DO TO 13 .. 10NC! 'DR !AC" ACTIVE UNIT 1114 U.U7 iHl••a5 0 liSOI SU 3,FDSRET 

H u tlUfO tHH!I PCRL.' 

16 IUJ7l ro:sou 41.L.I SU 3,Al.LRET H ldlOl 01nu l'ltSUliE 

17 lllU72 10200 IU8 ra,e 17 f01'H 01608 l'IS!ifig 1"TYP£ TMI NUMlfR D' l>UI( 1u•,Atn 11 

H lrlU7J 111017• Al.Loll STA 111,UNIT .. IUOJ IHUl Il'IPUT 1WAIT 'OR INPUT 

Ill i1U7' nou LOA 3, AL.L.R!T Ii 010• ldHH1 U8P 18YT! POINTER 

1til IU75 tH17' LOA a,uNn u U05 0HU!I Jl'IP ,liS01 1 11 CR" ONLY IS !RRO• 

1& ilU711 IHUH2 i.u• l,DRVl,a 1l 01'H HU27 GETATl'I 1 lifT Tl'IE NUMHlt 

12 ttU17 IU175 I.DA l1RDYUNT 12 111107 lHHlll 140V l!I, l 

1J f01'110 12Ul• AND# l,0,SZR lJ ~H.UI IJIUU SUR CH 115 NUMBER a,•,ll DA H 

1' 11'11 IH70e JIR 111,J JOO IT ,OR THIS UNIT 1' ldlUl Hl"5 HNUl'I J T ULE ADDRUS 

15 1111'82 HUil Jl'IP 1 •l JlGNORE ltETUAh•lr•2 RUUT'S 15 uua lillllrJUI JMP ,GiSOl 11110 11 

16 11'U 111111'81 Jl'll' .•l 16 i!JlUJ fOUIUl ,os,21 I.DA 1!1,Sl'lhHNUl'l,2 

17 euu IUU7• UZ UNIT 17 uu• 1'92U SU 0,1.S 11.UT IECTOhl 

ll ldlOO 12117' LOA I, UllllT 18 !UU!I 021015 1.04 1 1MMX•Hl'IUl'l,2 

lY ldUH uoa• 1.04 l1C• llJ uuo 10217 STA 1, 1.110 JI.UT HUD+l 

2111 tlH7 ua•1• SUI# l,l,SZR 21 lilU'7 12111115 I.DA l,l'lil•HNUM,21HEAD MUI( 

u 11'1111 Hld7U JMP ALL 1 l u ll'911 llOHS SU l1Hl'ISI< 

aa 1111•11 UIUU 15? A1,.l.RfT 2a 111'51 U112l LOA l,l'IS2•HNUM,2r&ECTOR MUI( 

u ru•u HUU JMP UL.L.ltfT u ll•H UUlllll STA e,SMSK 

u u IUllJ nao1 JMP 11,0SRtT 

u 25 lrll•U ldHllOI FUSRETI Iii 

26 
27 
H 
u JPRl!jT STATUS 
3111 
3& llll•U IJH3S• PSI HEADER 
32 11'1' HUU l'CRI.' 
Ji) 1111•15 llUU2 I.DA 1,UTAT 
u llll•U nn22 TYl'ACl 
35 11'17 111632• l'IEIUG! 
J6 u•u 115767 14Slil J• • ENDING STATUS• 
37 ll'2l 111122711 J141' llRlllRfT 
38 
3i 
<4111 11•22 11111111100 EliGSI Iii 1HfN fl.AG 
'1 lll•U lllHHlil I JDfVICE CODE THU RU!ll 

•2 1111'2• llHHlil 0 JNOT USED 
u 111 •ae HIOHI Ill I# O' PASSES THIS RUN .. ill •H 0111011100 I 1RETURN ADDRESS 



lliJHl ,MAIN 11-032 0 1'lAlN 
ll 1111 
ea lllUl515 HHf/12 HNUMI a •CAHTRIDGf "" ••••••••••••••••••••••••••••••••••••••••••••••• 
H 111'151 IUIH11l u 12Ul n *** Dll~ REl.IA811.lTY T£8T ••••••• .. 11107 HHH H 1n1• u *********************************************** 
16 iU61il HHU 4 , 15 
II U01 HIHI e 16 IUH5 11112621 REI.COi SU8ZR 111,e, SllP IUU ODO CYL.INDERI 
1117 il7 10115118 U2520 Rf.1.EYI SUIUI. 1 1 11 IUSf EVEN CVl.1ND£RS .. IU4H 0HH2 HHXI a I CARTRIDGE 18 11517 1111101 1'40Y 1,1,sKP 
H IU •113 HHU '"· 1au1 u euu iauae Rf.LAL.I.• SUI 1111 JUSE Al.I. CVl.%NDEU 
u eue4 HH24 ae. 1231• U4 0Ul1 1110272 STA 111,t:VDON 
ll 01'85 HHU 4 , u euu uraua 1.0A e, UiAN JSET ,OR RANDOM DATA 
12 12 U5U uno STA 0,URDAT 
u IU460 HlilllU SMXI 12. u usu ua:ue STA 1!1 1 '1WOAT 
14 U487 HHU e 14 IUll115 011207 I.DA llrBUf'I' JHEM ADOR, CONIT 
u eu1e HH14 12. u 11516 148257 STA e,cA 
ll lillil71 1111111• u. u 11111'17 12111221 1.0• e,can. 
17 11 euae e4esee su 1,uuo JRATlO OF R£1. I.OOPS TO EACH IE!K T!IT 
11 11472 11141111 Mlll 4H Jl'llAD MUlll l8 
u iU73 H701 7'H llil 
u r01'7• U74H 17409 H 0!1521 0HH2 REL, 11 RANI) JwfT RANDOM UNIT # 
u 161'70 011 •1111 UH 21 uua nn0• I.DA 21UMSK JUNIT UU HAIK 
aa 22 U6H 1U7H ANO& 112 
u U4711 11170111 M821 7'80 JSECTOR MASKI u euu 121122 l.OA l,DRYs,a 
u 0U77 i!U'4H 34H 24 115U 8241711 1.0A l1RDVUNT tUNlT RUDY 't 
25 I01HI H7'4H 74H 25 011526 123•05 AND 1111SNR 
at; UHl 111174111 7411116 26 I01&27 llH772 JMP' R~I. 1 l JNO, TRY AGAIN 
27 17 01530 0511111' STA 21UNIT 
28 11115112 nna4 ,GSD11 MU SAGE fiRRDR 28 
2lil U5U HUH MSliO , "·'·" 2i 161031 HHU REL 1 21 RANO JGET RANDOM HEAD # 
H "15111'4 0H7U JMP ,G8D+1 H uen 020115 I.DA lrHMIK Jl'~UO uu MAIK 

31 01U3 1U7111111 ANUS 110 
u euu 024217 I.DA 111.HD JHUO # DK t 
U 1UU5 Uf07 SU8Z# 1,1,HN 
U 16UH Hl773 JMI' Ril .. 2 JTOO 1.ARH, TRY HUN 
35 01U7 04H5e STA l,HD 
;so 
37 01540 HUH RIL.31 UlllD JGET RANDOM ITUUNl'i l!CTOR 
H IU5'1 UOIH I.DA 11IMSK IHCTOR IIZE MUK 
H 11542 1U7'H ANDS 110 
48 IUO '524211 I.DA 111..S JSEtT # OK t 
41 1111544 11607 SUISZ# I, l 1 SIN 
42 !015415 IOH714 JMP Rfl. 1 2 JTOO 1.ARG&, TRY AGUN 
4;) IOl 5'46 0402154 STA 0,SEC .... 
46 015il7 1111563112 REL 1 •1 RAND JGET RANDOM • OF arc 
ill IUtllD H4H7 1.0A 11LMU J# UCTORI MUI< 
47 ueu iu1es ANDS l,0,SNR JDON'T Al.L.0111 II 
48 015152 UIUH 1.0• 11,cae JZIRO %1 ACTUAi.LY HI 
48 "155" 024271 I.DA 11 SIOX JfNOUGH CORE 7 
10 01554 U8'433 IUliZ# l,t,SNC 
5& 0U55 000772 JMI' R!t. 9 4 JND, TRY AGUN 
sa 0i5156 11141D255 su e,ac 
15.j 16H»l57 IU2b• I.DA 11SEC JCHECK TO IEE 1' , .. 115119 UHH I.DA Z1HD JTRANS,ER Wll.1. CAUll 
515 Ul5ti1 "'86U7 UYAC J 11 1ND CYl.JNOER" 
56 UH2 0111120 UZ UYe 

• • • • • • 



• • • • • 
10033 ,MAIN 10034 1 MAlN 

11 01 
12 0111"3 11!14243 REL. 1 51 osz SAVIO 02 , .. 
(113 lil111"4 IOlll04eJ2 JMP ,•2 0J , .. WRITE DISK 

141 lil1 Hll flll1J0•20 JMP RIL.,19 ll!CTOR COUNT OKI u , .. 
H UH6 1u:u• uz UYl .CURRENT SfChl 05 

06 f0111157 0212•41 L.OA 0,uv1 e6 101635 UUlillll Al.IC 0,0 

17 011170 0:U2U 1.0A 11L8 r11uo ovuf'L.O• ' 117 101 ue 11!40172 STA 1! 1HSW 

118 li!t 1171 1220• SUB?# 1 11 1 SZR 08 tl1U7 0202417 L.DA 0 1RANOOM JSAVE BEGINNING 0' 

llil 11l1117fit 0H771 Jl'IP RfL. 1 5 INO, COUNT ANOTHER SECT 1111 ueo 0•02!U! SU 0 1REL,kAN JIUNOOM NUMB!RS 

u U513 1eao1 SUll 0,1 llll 016411 02il250 L.OA 0,Rt.LRAl'l IRESET RANDOM NUMl!RS 

11 0157• 002H STA Ill, UVl 11 !016•2 04102417 STA 0, IUNOOM IFOW L.OOPIN!i 

u 1111575 lilUUS uz uva 1YEl1 SEL.ECT NEXT HEAU 12 0160 01il63S0 dITE lliEN DATA & WRIT! 

13 US76 021il2•IS LOA 0,uv2 13 016U 00Ci31111 coio lt.RROR, CHECK llUTCHIS 

1• U577 0UU7 L.DA 11L.HD ll!:NO C'l'l.INDER T 1• IO 1 &•t:i 00077• JMP ..• I LOOP ON IT 

u UUlll 122•1• SUU 1,0,SZR 1s 

18 018111 0H7U Jl'IP REL.,5 INO, COUNT ANOTHER SECTOR 16 01Ci'fi 021&'1272 I.DA 0 1E\100N llF TwO COMPUTERS, SEU AliUN 

17 !01602 I021i1243 L.OA 111 1 UV0 nu, OONI IF THU u 17 016417 101005 "'0V ~,Ill, SNll 

18 1111603 u122• MOVZR 1 11 11lR ITHE L.UT SECTOR 18 !016110 IOl!JI006 JMP ,RED IONl.'I' ONE 

151 016041 0007'3 JMP Rt.L..• I GET ANOTHER RAND # u 016111 102H0 AOC 0,0 

n 20 UCill:i! !00172 SU lll 1H8W 

21 0161!5 0111"382 RfL. 0 81 RAMO lli!T RANDOM CYLINDER # 21 016113 0063111 St.EK ISEEK SAME C'l'L.INDER 

22 01606 U422• L.DA 1 1 C377 22 016!5• (006311!5 CKSW I ERROR, CHECK SWITCH CONTROi. 

u UH7 lUOeJ ANO 110 23 016115 00f0776 JMP •• 2 IL.COP ON IT 

:u IOU10 111241272 1.0A 111!YODN 24 

25 ldl61l U500S MOV 11 1 1 INlit 2:S , .. 
2ti 1111Cll:i! 0llllOO• JMll' REL. 1 7 'ust. AL.I. C'l'L.INDERI 2Ci , .. RUD DISK 

27 1111613 101220 MOVZR 0 10 IC'fl. # RIGMT ONE. 27 , .. 
28 016141 12!5100 MO\ll. 1 r1 IODD UT TO CC) 28 

211 1111615 101100 MDVI. 0 1111 It'll. ., ODD OR EYEN 2111 016!56 10201110 ,REOI AOC Iii, 0 

H irll 15 l 6 02•221 Rfl. 1 7 & LOA 1,c2u. I IS C'l'L. • c 213, H 01657 ftl0ll72 STA 0 1HSW 

31 illfll7 122•32 susz• 1,1,szc 31 01660 il20251!J L.DA 0 1REL,IUN ISET RAN # Gl!N FOR TMi 

3a lill620 0111076!5 Jl'll' REL.,S IN01 TRY ANOTHER • 32 ftl16151 0•02'7 SU 0, RANDOM IREAD CHECK 

33 01621 I03il 17 • L.DA 2 1 UNIT 33 I01662 llJl!J6U7 READ IREAO AND CHECK DATA 

u il1022 0211055 LOA 11C'l'L.T12 u 01663 011153511 CKIW IEIHiOR, CHECK SWITCHES 

35 ftll623 I0•!50!52 STA 1 1CYL.F,2 I "TD"•"FlitOM" 35 01664 l!Jl!ll077• JMP ••• I L.OOP ON lT 

36 i0162• 0410515 STA 0 1CYLT,;i! IN!• "TO" 3& 

37 111111211 00003 JMP ,•3 37 

38 0162ti ftll!l0000 RATlDI Ill 319 ,CHt:.CK t.NOlNll l'OR Tt:RMINATlON 

311 !01627 0IOI00:i!0 C20 I 20 311 

0 '"' 016811 020272 LOA 0,EVOON Ill' TWO COMPUTERS OD 

•l , .. •1 1111666 lftl11/11il4 MOY 0 10 1 SZR INDT RUN SEEK EK!RCl8ER 0 , 

411! , .. st.EK 42 0U67 0004116 JMP REL,8 

43 , .. •.t i01&716 101473" DSZ RATIO JHATIO OF REL., 1.0011'8 TD UEK TUT 

.... .... ftllCl71 00041• JMP REL 0 8 INO SEEK TEST YET, 

4!5 01630 102000 AOC 0, 0 4!5 01672 020221 LOA 0 1 C21i13, ISEEK CHECKER TIMEll 

40 11!1631 I04I0172 STA 0 1 H6W •Ci 01Ci1J 040733 STA 0 1 RATIO IREFREIH RATIO COUNTER 

47 I01&32 11106351 SffK ISEEK NEW CYLINDER •7 01674 02047!5 LDA Ill' •1•7 l~ET ADDRESS OF DATA G!NERATOR 

0 1111633 0lilti3511 CKSw 1ERRDR1 CHECK SW ITCHES 48 01675 11140277 SU llJ 10ADAT ISTORE FOR wRITE & READ IUIR, 

411 IOlCiH !000776 JMP ,•2 IL.COP ON lT 411 01676 I00b3111 COAi.i. JOO IT l'OR EACH DISK 

!!Ill 01677 002174 DAX I 

51 !017 0111 020362 I.DA 0 1 IHAl'l IHEL.OAD FOR CEL.1.S Rf.ENTERING 

52 I01701 !04234• STA 0,•IRUAT IREL.UBXL.lT'f. 
113 01702 0423411 STA lll 1 '1WOAT 
!54 il170J 020267 LUA 0,suFF 
55 !01104 !040257 STA 0 1 CA 



IH3!5 ,MAlN llOI036 ,MAIN 
0l 0l ··············································· 
02 02 ••••••• RUN Al.L TESTS ••••••• 
u 01700 UU77 REL,,81 l.OA 0,RAL.L. 0.) ............................................... 
1!14 IH7!111i U1005 MOV 0,0,SNR 04 
115 01707 11100402 JM" •• 2 JlN REL. ODD, Rl!L. EVN • !UL. MODE, u IRUN AL.L. DIS~ ADDRESS PATTERNS 
1!16 017U 000411 JMP Rt::L. 1 11 JIN RUN AL.L. MODE, H ITHEN RUN RlNIJOM EKfRCISER FOR A 

07 01711 0144415 oaz CRlL.L. JCOUNT OOwN # REL. L,OO"S 1117 I WHll.f. 1 THEN REl'UT 

08 U712 0!001107 JMP REl. 1 1 JANIJ LOOP, 08 
u "1713 HUU PCRL.I' , Qlil 01741 02'o2U RUNAL.L.: l.OA 0, 1 200MS 

1IO 1111714 0HU4 MESSAGf ' u 11117 42 040414 STA I0 1 CRll.1. 

11 illl7 l0 1!1HU3 MSCi41 I "PASS" 11 01743 00177 STA i1 1 RAl.1. 

12 11117 lti 1!12UU I.DA 0,co1K IREL.OAD THI! ti! 1:117 44 1:130410 L.Ol 2,l1•1 

u !01717 i1140<137 STA 0,CRll.L. IREl.IlB, 1.0011 COUNTER 1.t rcl74!1 I0!5f04 l2 STA 2 1 PlDIJ 

14 ro 1721il HUli0 Jf'IP •co11c.1 JHORf REL.lABlL.ITV 14 017416 0U411 Rt! I uz Pl DO 

16 U7U U400 IUL,,91 DSZ CRAl.I. JRUN Al.I. MODE 10 il1747 !02241111 1.Dl 0,•PADIJ 

111 il1722 1!112410 JMP llC01hl JOO 512 L.DO'I ONL.V 111 "11:50 Ullllll0!5 MDV 1!1r0rSNR 

17 01723 HH2!5 PCRL.F 17 01751 002407 JM" •IUL>D 

18 IU724 IHI03li4 Mt.SIULif 18 1:117llil! 04I0277 SU 0 1 OlDAT 

llil !017U Htil!lU MSG4l J 11 PASS" 1 li 1:117!53 111111631!5 DOAl.L. llJO DISK ADDRESS 

u 1!1171!6 036'045 L.OA 2 1 411 H 1!11704 I002040 DAT, 
u 11727 02:11100 1.UA 1, e, 2 2l i117l5~ 001771 JMfl R 0 1 IT!ST FOR EACH PATTERN 

aa el7H lHH5 MOV l ,1 1 SNR 22 0l7fiti H00e0 Clilll.L.1 0 

23 1!11731 000•u Jl'IP RUNll.1. 2.> !017:17 ro!Ul0kHl PADOi 0 
24 017U 0150U DSZ 3,2 24 f017'10 ljl01l510 RAOUi Rt.I.Al.I. 
a5 tl7n euoe JMP RUNAl.L. 20 
211 U7U !ilU277 lNTDS 26 1111761 011l1761 I 

27 01730 i3HU I.DA 3,.,2 27 u 1 e2 ro'55743 All ZEROS 
28 U73ti 001400 JMP 0,3 28 017U roi&7H DNt:S 

2lil 01737 Hl7H CDlKI Uilld, aw 01784 0015747 l'ATl 
H 111170 HUJ2l REL. 1 1 30 01765 fOi\15752 l'L.1 

31 31 i117'1fi 0U7fi0 FL.Z 
3il! 01787 0H4015 ION 
H ldl170 0111011100 0 
H 1!1771 {001>7615 CVL.AOO 
u 
30 01772 02077' OAICIKI I.DA 0 1 ,•1 
37 01773 04fll277 STA 0 1 OAOAT 
38 rot 77 4 HCl3115 DCAl.I. 
3g 017715 002174 ou. 
40 U776 HUU "CRl.F 
•1 01777 006324 MUSA GE 
42 0201110 0!UiU3 MSli•1 
0 1112001 01110771 JM" DAUi< 
u 
46 

• • • • • 



• • • • • 
li00J7 1 l'IA IN 10038 ,MAIN 
1111 021!1112 I02!076!1 DATRI L.OA 0rA1•!1 JDUK ADDA TEST 01 
1112 021l11113 02072 I.DA 1,,IUN JSET AAND0"4 # 0 02 **************•································ lllJ I020U 0U247 STA 1,AANOOM JIUSE COUNT, 03 ....... DISK ADDRESS TEST ••••••• 
1114 0211J0!1 00111412 JMP 0ATF111+1 lll4 ........................................•...••• 
Ill!! 0:> 
06 02006 02071515 0AT1 I I.DA 0rA1•1 06 ~~ITE THE ENTIRE DISK, THEN At.AD, 
u· ill2007 HUUJ JMP DATFlll+1 07 DUA PATT!RN IN CDADAT) • 
08 lll8 DISK DRIVE IN (UNlT) 0 

lllil 02010 0207&2 DAT01 I.DA Ill, A1 "~ u I0210l1 n0oe .IMP DATFlll+l u 02040 B54!12!1 0AT 0 I STA 3 1 DARET 
11 11 lllU41 07U77 READS 3 llF SWlh1, READ ONL. Y 
1a 0211l12 ill207&2 DATPI I.DA 0rA1•2 12 02042 1112"37 3 I.DA 1 1 C2H0 Jt:JIT 5 l'IUK 
lJ 02013 1110004 Jl'IP DATFlll+1 13 11121110 i02IO!l24 I.DA 0,DRD JAEAD SUBA ADOAESS, 
14 14 111211144 13704 AND 113,SZA 
1:"1 02ill14 111207&1 DATfll L.OA 0 1 A1•3 15 11121114!1 fil01l1403 J"4P 0 +3 
1Ci ill210l5 IOID002 JM ft 0ATJ'll+1 11> I0204ti 12601110 ADC 1,1 
17 17 020A7 020!>21 1.UA 0,owT 
18 0211l16 11121117&0 DATl'llll I.DA 01A1+4 18 I020:>0 IOOA!l!I STA i1J 1 UATAW rwRlTE FIRST 
1 ii 1112!017 IUlll277 STA 111 1 DADAT 111 020151 0U!l1!5 STA 1 1 Rf'l.G rR/W FLAG 
20 0202111 0e0210 NlOC TTl 20 02!0!12 11120252 I.DA 0 1 1.AST 
21 1112!021 0111fl3a!I PCHl.P' 21 11120:>3 11102:>7 STA 0 1CA Jt:IUPFER ADDRt:&S 
2l! io202a 001>32• MkSSAliE 22 11121111511 020277 L.UA 0,DADAT 
2.l 1112112.} 1110b!lb3 MSri74 I "St. T Sjij4 FOR INTfRCHANGf," 23 lil20!15 042344 STA 01 flROAT JUEl"INE DATA 
24 I02024 0011325 PCHL.F 2" lil20!16 04234!1 SU 0 1 fIWDAT I PATTERN 
2!1 I02!0215 11106324 MESSAliE 25 1112007 020247 I.DA 0, IUNDOl'I 
2Ci 0211126 lrl0b5b6 MSG75 J "HIT ANV l<B TO CONTlNUE," 2b i!211ltl0 0411511 STA 0 1DARAN JSAVE RANDOM START 
27 02027 0113610 SKPDt-l TTI 27 
28 I02030 01'1ll0777 JMP ... 1 21! I02frlf:i1 020510 OAT 0 01 I.DA 0 1 DARAN JHESET RANDOM FDR 
211 i02103 l 01ll!J210 NlOC TTI 211 lil20152 040247 STA 0 1 RANODM JRfC'l'Cl.E 
30 I0210;!l! 010ti3l5 DATI OOAl.L. JOO IT ONCE l'OR f ACH 30 020153 10200 SUtl 0,0 r INITIAl.IZE 
3& 02033 !0020410 OAT. IREAD'I' DISK 31 d2064 0112506 STA 0, •fl.01 JFL.OATlNG 
32 02034 HllJ;.!15 PCRL,f 32 020155 04251216 STA i<l 1 •Fl.OZ I PATTERNS 
33 id211l35 IO~Hi324 Mt.SSACiE 33 0206() 10201Hl AOC 0, [/J 

34 I02i!Jb 00b253 MSG41 1 11 PASS 11 34 i0210b7 040172 STA 0 1 HSW JSET HEADER SWITCH 
35 02037 000773 JMP DAT 3:> 112070 006352 RECAI. JHECAL.l8RATE DRIVE 

Jo 02107l 11106355 Cl\SW I ERROR, CHECK hITCHfS 
37 io2072 000776 JMP ,•2 JI.COP ON ERROR 
311 
3(1 02073 ld30174 OAT, 11 l.DA 2, Ul\jlT r SEt.K NEW CVl.lNDER 
40 I02074 02105tl I.DA 0, CYI. T ,:i! ITC • "ROM 
41 021!J75 041052 STA 0, cv1.F, a 
4:l 02071i 011006 ISZ CYL.T,2 rT0+1 • TO 
43 1112077 111ll400 INC 

"'· 0 44 02100 !024221 L.OA 1, COl03 • 
4!> I02101 122405 sue 1 r Ill, SNR 
41i 02102 0illil437 JMP OAT,3 JLlDNE, READ OR WRITE 
47 I02111l-> 11'1l2frlir:0 ADC 0, llJ I SET HE ADER SwITCH 
48 11121011 11140172 STA 0 1 HSW 
411 !02105 ld11Jl>351 SEEK 
50 02106 006355 CKS;; JERROR, CHECK SWITCHES 
!11 02107 il007715 JMP ... 2 11.DOP ON ERROR 
52 
!13 0211 ei 1024I00 Sut:I Ill, 0 lliEtiIN wITH HEALl 0 
!14 02111 040206 STA 01 ML) ISECHJR 0 
55 I02112 [r)402!>4 STA ii, St::C 
51i 0211-> 040300 STA 0, c~ 1.11 
57 02114 020271 LDA I! 1 SMAX JMU If DI' SECTORS 
!IB 02l15 0110255 STA 0,sc JDUt:. TO MEM SIZE 
~II 02116 04frl3kl2 STA 0,csc 



IHJg ,MAlN 1!01<140 ,MAIN 

01 
Pt1 

0:.? !02117 102000 OAT,21 AOC 0,0 ISET TME HEADER SWtTCM 01! 

0J 1112120 (l4I0172 SU 0, MSlol 11;, l~RlTt. & kEAO THE AUORfSS OF EACH CYl.lNOER INTO fACH 

04 02121 0a020 l.OA a,RANOOM JSAVf RAN # POSITION 04 ISECTOR TH~REOF TO VERIFY EACH SEEK STROKE 

05 fll2l22 0402!10 STA 0 1Rfl.RAN llN CASE O' SCOP! LOOP 0:; JPfRfORMEO ENOS ON THE CORRECT CYL.INDER 

06 !02123 I0202&0 I.DA 0,Ul.RAN IRESTORE RANDOM # 00 

07 02124 040247 STA 0 1 RANUOM ll'OR SCOPE L.OOP 01 iti2174 004237 OAX, I STA 3,0AXHTN ISA¥E RETURN ADDRESS 

08 02125 00ti350 OATRlll I \!iR I TE JRE:AD OR lolRITE 011 0211'0 I0202I07 L.Ol 0, l.rlD 

flli) 02126 006355 CKSW I ERROR, CHECI< SlolITCHES 011 I0217ti I04U71 STA 0,sv1.1-10 

10 02127 00077• JMP .... I L.001' ON ERROR lid !02177 102520 SutJZl. 010 

11 02130 020300 LOA 0,CfLG It.NO CYL. 1110w 1 11 020!00 10J000 AOIJ 0,0 

12 !02131 1010041 MOV 0,0,llZR lit 162:1(1:'1 (04rd2!07 STA 0,LHO 

13 0213i! 0illrl74l JMI' OAT 1 1 IYES • SEEK AGAIN 1J 02202 1020160 AOC 0, l.'I ISET THt R/ill l'L.AG 

14 tll2133 0041541 JSH SC:NT IADVANC! DISK ADDRESS 14 022f/J3 041:'1703 STA 0,Rl'LG ITO •RITE (AL.L. 1 1 S) 

10 0213' 0402!541 STA 0,SEC JUPDATE SECTOR ANO 1=> ld2204 020764 L.OA 01011jT , 
16 02135 041412011 SU 11 HO IHEAD, 16 ld221il~ !040445 STA i!l10AXRW JWliITf f'IHST 

17 0213tl 0045311 JSll SCNT IL.DOI< AHEAD \7 i1221ilti 020252 l.OA 0 1 1.AST ' 
18 02137 0502011 STA 2,sc IS!T NEw SfCTOR COUNT 11S 02207 0402!57 STA 0 1CA I t:iUFHA ADDRESS 

1~ 02140 0007Ci7 JMP OAT,2 u~ 1122hl 11)20277 LOA 111 1 0AOAT JDATA GENERATOR ADDRESS IS 

20 
20 lll2211 042344 STA 0 1'1ROAT JPASSt:O TO READ 

21 lil2i41 r.HI042!5 DAT,31 ISZ HFl.u 21 d2:212 fe42345 STA 0 1 1IlllOAT IANO wRITE SU!ROUTINES 

2lt I02 l 4lt iOllHll4104 JMP OAT,4 IOONE WRITE & READ 22 11221J 1020160 UAX ,01 AOC 0,0 , 
23 02143 0204241 I.DA 0 1 0k0 2.> 02214 ;640172 STA 0,HSW IS!T SlllITCH TO PAINT HEADER ONCE 

24 02144 041il7b1 STA 0 1 0ATR• ISET TO READ ~ODE 24 02215 10244E; SU!IO lilr Id ' 25 !021411 000714 JMP OAT,0 25 fa2ii!16 1')410366 STA 0,CYLN)( JCLtAR CYL.INDER DATA TO ZERO, 

26 11121416 0tl0477 OAT,41 READS 0 11F SW4•1 BREAK ,OA DUK 26 02217 006352 RECAL. IRECAL.l~RATf THE ORI~E, 

27 1621417 I024il3!5 I.DA 1 r C41< 1PACK INTERCHANwE 27 02220 000355 CKh lt.RROR, CM!CK CONSOL.E SWITCHES 

28 fll2l!l0 10704 loND il,1,!IZR 211 142221 000716 JMP ,•2 Jl.OCJP ON ERfoiOll 

211 fd215l "'00407 Jl'IP OAT,5 211 !02222 101011 MOVlf 0 1 0,SKP IS~lP THE LOOP INCRfM~NT ON UT PASS 

30 I02152 024373 l.OA 11 C21<l00 llF SW5•1 1 RESET RANDOM Jill 

31 02153 107405 AlllO 0, 11 !1NR 31 I02,2J lol1036ti OA)( e 11 ISZ CYL.NlC JlNC THE CYL.l~DER DATA 

32 lrl21 !54 002411 JMI" '0AHET 32 0222'1 03I0174 1.0• 2 1 UllllT , 
H lrl2155 024372 L.OA 111 WAN 33 02220 !021056 I.DA 0 1CYL.Tr2 JPA~S TME "CYL.INOER TO" DATA TO 

34 021!10 0414247 STA 11 FU NO OM 34 I0222tl IC411'l52 STA ", C:YLI', 2 l"CYl.lNDEfoi ,ROM~ CEL.I. 

35 021tl7 i\02'108 JMP IOloHET 35 02:.?27 lil1105e uz CYL.T,2 llNC "CVl.1NDER TOW DATA 

36 02160 0063211 OAT ,II I PCRl.f 30 0223111 10141160 INC 0,0 IACIO lNC'O TO NEW SEEK cv~INDER, 

37 ld2Ul 00'5324 Ml::iSAGE 37 i02231 1!24221 l.,Ul 11C203, I CHECK (C) OF CYl.T ,OR ilElNG •313 

38 02162 fll06445 MS!i68 l"lNTERCMANGE DISK" 311 02232 120il411 !5 SUS# 11fll1SNR ' 
Jg I02ltl3 0153077 HAL.T 3al 02233 000433 JMP OAl1 0 3 IL.AST CYL.lNDEI" OF R/111 OPER, 

4111 !02164 000777 JMP ,•1 4lil 02i134 102000 lolJC 0 10 , 
41 lrl21C& llllill0000 CARET I 0 411 022J5 040112 su 0,r1sw ISfT SlllITCM TO PR INT HEADER ONCE, 

42 lil2166 ~0fll000 ~~Llil 0 42 122236 000351 SEU ' 
0 ld2Hi7 (d0Cl3417 OROI Rf AO 43 02237 0063!'>!5 CKSW Jt.R"OR 1 CHECK CONSOL.E SWITCHES .. 02170 00C3!50 OlolT I WRITE 44 !02240 0007713 Jl'IP ,.a JL.OOP ON ERROR 

45 I02171 1001rll1Hl0 OAAANI Ill 
4:; !02241 10200 Sud 0,0 IN!W CYL.INDUI SO 

4ti ld2172 0110751 l'L.011 FL.1•1 46 lll2242 00256 STA 111 1 Hl.i ICLlAR AL.L CONTRO~ CEL.L.S 

47 02173 il0~7~7 l"L.OZI l'l.Z"' 1 47 !02243 002Ci• STA 0, st.C ISEFORE R~ADlNG OR WIUTINli 
48 "12244 041!3140 STA 0 1 CFL.li ITHlS CVL.lNDER, 
4i fll224!) 02!0271 1.0A 0 1SMU IMAX # OF SECTORS 
50 02246 lll4I025:5 STA e,sc; 
51 02lt417 lll4031ol2 STA ld,cac 

• • • • • 



• • • • • 
l lll041 0 MAlN 10042 0 l'IA l N 
1111 01 
lllii! 0:i! MOVE BEliINNIN~ SECTOR AND Hf.AD ADORES& 
03 I022~0 102000 o•x.a1 AOC 0 1 0 ' 0J FOMwAMO ijy TME NUM8tR OF SECTORS lN (CIC)• 
04 i022:!1 040172 SU 01HSW •SfT HUD'R hITCH 04 lf tND CYL.INDtR StT "CFl.G", 
1115 ld22152 011163:10 DAl(RWI lllRITf 05 
06 11)22 5J 1111!83:!15 CKSW rtRROR, CMfCIC CONIOl.E SWITCHfS. i.'6 EK l T " AC0• NE111 SECTOR STA!<T 
07 I022:!4 000776 JMP .•2 JI.COP ON ERROR 07 AC1• NEW HEAD START 
1118 02215:> i0203i00 I.DA 01 CHG rTUT THE ENO 0, CVl.INDER FL.Ali, 011 AC2• SECTOR COUNT 
0~ 11122:16 11111011U MO\I 0 1 0 1 SZR "~ u 022157 i0141d744 JMP DU,1 HI.Ali Ii lllAVINGI DO N~XT CVl.lNDER, liO 02274 0!14430 SCNTI STA J,SCRET 
1 l 11122e111 004414 JSR SCNT rNO FL.AG. liO SET NfKT SECTOR I HEAD 11 0227:! 020302 L.DA li 1 CSC 
12 1112281 1114115254 STA 0 1 SEC I AClil CC) STARTING SECTOR. 12 02276 I04"427 STA 0 1 iolORI'. 
13 02282 11J442156 STA 11 HO •ACl CC) HEAD ADDR!SS 1 lJ 02217 0202154 L.DA 0 1 SEC JCURRENT 8EliINNING SECTOR 

14 B2263 004411 JSR SCNT rGO GET SECTOR COUNT, 14 lll230IO 0242156 LOA 11 MD JCURRE.NT BEGINlllING HUD 

1:1 0221!14 0150255 STA 2,sc r•ca CC> SECTOR COUNT, 1:5 
l Ii 11122815 010703 Jl'IP DAX,2 JL.OCP ANO READ OR WRITE, 1b io2Ji!11 101400 sc.11 INC 

"' 0 
r SECT+ 1 

17 17 11!2302 03il210 LOA 2, L.S ICHECK ,OR IECTOR OYEHFl.0111 

18 1112266 10107H DA)(,31 ISZ Rl'L,G •INC R~~G TO READ CR t.XlT I 111 "231113 1124111!! SUl:I 0 12 1 SlllR 
111 0221!17 i!00404 JMP ,•4 JFINIS"ED READING 111 02.$1114 011104!0!! JMP SC,3 'OVER,L.0111 
20 U2711l !0201177 L.DA 0 1 0HD I SET OPERATION 20 "23015 014420 SC,21 osz WORK J~ONE T 
21 02271 040701 STA 111,DUIOI JTO READ, 2l 02306 !000773 JMP sc.1 JNO 
22 i!2272 011J0721 JMP OU,0 JANU 1.00P, 22 02307 0303!02 1.0A 2,csc JYES, ElCIT 
2J ld2273 00003 JMP SPRSK 1FlNISHEO ADDRESS WRlTTiN 1 23 ld23111J 11102414 JMP tlSCRET 
24 •YO TO SEEK TESTS, :u 

2!1 ill2311 14li!llllltl sc •. u "10V 210 r SECT111!1 
2CI I02312 la5400 INC 1,1 IHEAD+l 
27 02Jl3 031tl21d7 L.UA 211.HO 
28 td2314 l3lUIU sue 11 2 1 5ZR IHEAO OVERFl.0\111 
211 0231:! 000770 JMP SC,il JNO 
Jill 023Hi 0111!30111 ISZ CfL.G JYES, ElllO CY~lNOER 

31 td2317 0344illl5 L.OA 3 1 llllORK 
30! lll232i! i!30302 I.DA 2,csc 
33 ro2J21 170!41d~ SUl:I 3,2 
34 lll2J22 1!:11400 1 fllC a,2 
J!) ld2J23 ld~:.!4~1 JMP' UCRET 
3CI ld2J24 0i!lll010ltl SCRETI Ill 
37 0232!5 00000111 lllURI'. I 



llll04J .MAIN 
01 
Ill&! 
0.S 
04 
0!> 
0ti 
07 
0d 
0g 

ISUPER ~EEK EXERClSER PROVIO!S A SEEK SCAN 
ISEQUtNCE CONVERGING FROM THE EXTREME OUTERMOST 
ITRAC~S O~ THE DISK INTO THE ADJACENT TRACKS lN 
JTHE CENTE~, •ND THEN OlVtR~I~G AGAI~ TO T~E E~TREME 
IDUTERMUST TR~CKS, A REAO IS PtRFORMED AT THE 
IEND U~ EACH SEEK TO V~RIFY HEADS HAVE llEEN 
IPOSITlvNEO OVER THE CORRECT TRACK, 

1IO lll2326 022~26 SPRSKI 
11 02327 164iH526 

i.OA ll 1 '1NHMSli 
STA ;!,.SEX 

I SET THE lNMUIT 
IMESSAGE SwITCH IN 

12 ld233ki 020447 
13 lll2331 lll41Hl23 
14 
1~ 
lei 
17 1112332 
1il id2J33 
1W !02334 
211l I02J35 
21 02331> 
22 02337 
23 02340 
24 lll2341 
25 lll2.U:il 
2b 02343 
27 02344 
2d lll2345 
211 UJ46 
30 "2347 
31 lrl2350 
32 lll23151 
33 0231!12 
.s4 lll23!1J 
Ji5 023!54 
Jo io23!15 

0110510 
1114111507 
1Ui5221 
lll4"5:il0f5 
014!10!!1 
102440 
040!104 
102520 
I04I025!1 
020370 
004!112 
02!0240 
04111477 
I04U77 
0211l473 
"4U76 
lll411Jl500 
lll2U70 
0411l474 
00474 

37 
311 
JSI 
40 
41 

023!16 lll20466 STCI 
02357 004477 
02360 lll!Ui57J 
02361 004511 

• 

1,.0A 0 1 STC,A 
STA vl,fll"'HMSG 

LOA 0,SCAfloX 
STA 0, XTEST 
LOA 0,C20J. 
STA 111,0hSEEK 
OSZ ONSHi< 
sui;u .,, 111 

STA 0 1 UPSl:.EK 
SUIHL 111 1 0 
S'T• 0,sc 
LUA '1,C102 
JSR SUt!SEE 
L.UA 0,0..,EGA 
STA 11 1 BIGSK 
STA 11111.ITSK 
LOA il 1 0NSHi< 
STA 0,FlllG 
STA ¥!,Tl.IT 
I.DA ¥l1C102 
STA 0 1 TSlli 
STA 0,,.1.IT 

LOA 0 1 UPSEEK 
JSR SUt:ISEE 
JSR TVMCK 
JSR ROCYL. 

JTH~ DATA CHECK ROUTINE 
IAS A StEK PATH ERROR 
lwll.L 8E OETECTEO ON URlVtS 
l~ITHOUT ADORESS CHECK 
IAS A DATA !RMOM 1 

l~ET COUNT FOR # SCANS 
ISAVE IN SCAN COUNTER 

Ii.CAD OOwN SEtK WlTM ~3i3, 
IOECRMT MAKES IT C3121 

IL.CAO UP SEEK WlTH (CVLN)fll ADDRESS, 

1su1:1R. SU8SEE Wll.1. SEEK CVl.lNOER • 
lb7 TO OERivE AN lNIT TlME COUNT, 
IAS CONTAINED IN OMfGA, 
l~OR THE BIG SEEK TIME CELI. 
IAND 1.l'TTL.E SEEK TIMI ~tl.1. 1 
IAL~O INIT TME TWO S!EK 
IAOURESS CEl.LS, "FROM" 81G SEEK, 
IANO "TO" LITTLE SEEK W/312 
/ALSO INIT TWO OTMER SEEK 
IAOORESS CELLS, "TO" Biii SEEK, 
JANO "FROM" LITTLE SEEK W/87 

!START wlTH UPSEEK ,IRST, 
lwO TO SEEK SUBROUTINE, 
ICMECK THE SEEK TIME 
ICMECK IF HEADS ARE ON PROPER CYl.lNOER, 

• • 

lltl044 .MAlN 
01 
02 ltl2Jb~ ~21tl461 STC.11 
(/J~ 023t-3 llllil4473 
04 lll2Jt>4 lclfi'45b7 
0!i l'.l2Jb5 ~1114!h'l!!l 
0t> io236t> 1'120211)4 
07 02J67 101014 
08 1112J7W;i Vll007CC 
09 lll2371 lll104!i3 
hi i12J72 02i!.il!i2 
11 i1237J ii!24221 
10: l<l2374 106.il15 
1J ill2J7!i 01H14kl4 
14 02376 014445 
1!i lll2J77 lll0I04~1 STC,AI 
1t> 162400 i:Hlld7!16 

• 

l.LlA 0, l)N5EEK 
JSR SUBSt.t. 
JSR TVMCK 
JSR HOCVL 
I.DA 0 1 LlJP&\ll 
MQ\1# 0 1 111,SZR 
J"'P src: 
Is.Z UPSEEI< 
LUA 0,UPSt:t:i<, 
1.UA l 1 C:r.!03 • 
sus• 10d,SN1< 
JMI' STC,2 
iJSZ DNSHI< 
401 
Jf'IP STC 

IGET OOwN StEK ADORES& 
I SHK SUSHOUTlNE 
ICMECK SEEK Tl"1E 
ICHEC~ lF ~EAOS ARE ON CVl.lNDER, 
IIF WE ARE STlLL. ~COPING 
IDO NOT MOVt SEtK COUNTERS 
IPATH IS dETWEElli UP & ON SEEK 
I lNL:HMT UPSc:EK 
I ANiJ C.Mt:CK CC) FOR NOT 
I• TO :u3. 

JFINISHtO 1 SCAN SEQUENCE, 
JCOUNT OO~N DOWN SEEK 

l~OOP ANO CONTINUE, 

• 



• • • • • 
111145 ,MAIN jkji!46 I MAIN 
II& 01 ru u•u 01401 nc.u DSZ lCTUT IFINISHED ALL SCANST 02 ISPEClAL SEtK SUBAOUTlNf u lllUH HUH JM' 1•2 INO u .. lllUllJ3 1119"17 J"1P' STC,3 IY!I, GO EXERCISE BIG I LITTLE PATHI 04 IOUC16 IOCl.UU suaSft:I STA J, ,St.A 
e5 02U4 024221 LDA i,can. IA!,AEIH OOwN SlEK e:i IOU:57 03117• LOA 2, UNIT 
II 1205 14408 STA l1DNl£EK 06 ltl2460 U6056 LOA 1,cn. T, 2 
17 IUH UUH oaz ONIE.EK fl7 02461 f045H2 STA 1,CYLl',2 .. 12417 UU•e SUIO e,e H euea U1H6 STA l,CYLT,2 .., 12'U uu;u STA 1,UPIEEK IAND UP SEEK COUNT!Rl 1 19 lllUH 1HllH ADC 1,111 ISET THE HEAD~R PR!NT 
ll 12411 01117'5 JMP STC JLOOP FOR MORE ICANI, 11 [11204 1"41U 72 STA e,Hsw I UNCE SW ITCH u u IOUH IOHHl SUK IA SEEK ERROR HERE 
12 ITHIS SECTION EXERCISES THE IEEK PATHS FOUND TO 12 14UH H6H5 CKSw JIS REPROOUCEABLE !N u JI! BIGGEST CIEtK) TIM! AND SMALLEST (SEEK) TlMt, u 02'1967 H0776 JMP ... 2 JA TIGHT LOOP, u 14 t0U70 1111124601 JMP •,su 
15 1112412 llHU7 ITC,31 LOA l,C67 JRELDAD # OF SCANS, u 
16 llUU 11149'27 STA 11, llTUT ' u tOl2"' 1 IOllOH111 ,SEAi 0 
17 1112414 1111103 Ll>A 11,,llG IGET "'ROM l!G• lf!K ADDRESS 17 
11 U4U 111114441 JSR SUllSEE JSEEK PATH STARTS 'ROM "FROM" A DOR EH u JREAD CYLINDER IU~ROUT!NE IS CALLED A'TER IEEK TD 
19 12416 11110!1• JSR ROC\'L lg IY!AlFY HEADS AAE ON PROPtR CYLINDER BY READ%N8 DATA 
20 11124 l 7 1112101 I.DA a,TIUli JAND lNDS AT "TO" ADDREIS, H IFI£LD ON CYl.lNUER, 
u lllUH 08401 JSR SUH ff JTHt LONGEST IEEK TIME, 21 
22 !0201 i104481 JSR RDCYL 22 llt2472 lil:t44l0 ROCYL• STA 3,,IEF 
n "2422 fd21142' LUA 0,nn JPATH ANO THE SHORTEST 23 1112473 IH17• LDA a,UNIT lliET UNlT u 1112423 H4433 JSR IUHEE Jl!EK TIME PATH MEASUR£U ARt. 24 12474 U511H LOA 1,cv1.T,2 IAND CH,INDER "AODRUI DATA•, 
25 1204 H4'48 JSR ROCYL 25 !02475 t044366 SU 1, CYLNX JANU RIFRESH (C) PATTiRN fiEN, ao IOUH nuae LOA 0, TLIT JEXERtlSED HIRE ANO Yt.Rl,lEO 26 0U715 neu, REAU JFOR RIAD SUBRD~TINt 
27 U•26 HOH JSA 8Ul&EE IFOfi PROPER HEAD LOCATION, 27 I02477 H0•111l 410l JHETURN TO CALL•l•,ATAL 
28 IOU27 IO!il4U3 JSR RDCYL 28 H5i!l0 0U412 JSR FTERR JGO TO FATAL ERROR IUIR, 
2lil 1!12431 IOlA4l2 DSZ XTEIT 211 021511 l 01!1201 JMP l,SEF JH!TURN 
31d f024;)1 0107113 JMP STC,3+2 JKEEP ON TRUCK•N 010 3f0 
31 1112432 1eau111 SUDO 0,0 31 02bf02 HHH .SEfl 0 
Jl! 11124U 0114423 JSR SUllSEE 311! 
33 f02434 HIU~fl JSR RDCYL 
34 12435 HUH LOA 0, 1 8£>1 JCLUR OUT SWITCH TO 
35 0243b i042416 STA 0 1 UNHMlli IALLDw DATA ERROR REPORTING, 
36 1112437 02111371 LOA 0,SVLHO 
37 02.Ulil lll•f0207 SU 0,LHO 
38 I02Ul I00li!237 JMP •OAXRTN , ANU HETUHN I 
llil 
4tO 1112442 0Hl1H00 XTE5TI 0 
41 0203 0H0H DNSHKI 0 
4li! I02U4 IOilllOIH UPSEEKI 0 
4J t02UO Hl1Hd0I ~IGSKl 0 
44 0206 000000 L1TSKI Ill 
40 f02U7 I0011lll'f00 1'8IGI " 4b f02400 lll011!0ill0 Tit I Ii: 0 
47 0241:11 lllfrll0001 FLJTI 0 
48 I024b2 I001i10!00 TLITI 0 . ., 02•isJ 0000IO• SCAN)( I 4 
!5IO 1112454 00!5277 lNHMSGI SINH~ 
01 11124ti5 111000(00 ,SEXI 0 
:50!! 



1111047 .MAIN 
il1 
01! 
0J 
04 
05 
00 
07 
011 
011 
1 Id 
11 
12 
1J 
14 
15 
10 
17 
18 
111 
20 
u 
22 
23 
24 
25 
21) 
27 
28 
211 
Jld 
31 
3.i 
JJ 
34 
31!1 
36 
37 
H 
JY ... 
41 
42 
0 
4' 
415 
46 
47 

021H~3 
i02:;04 
ld2:trll:i 
i0200ti 
02507 
02t110 
IU2511 

02012 
l!lli!!13 
lll2014 
021H5 
!021511) 
I02b17 
02520 
llJ2521 
io2:>21! 
il2:i23 
I02b24 
02525 
I02152ti 
!02527 
02b316 
id203 l 
ld203i 
!dlbi'!.J 
V12&34 
121535 
1253b 
UD37 
112540 
02641 
1121542 
HU3 
U&4' 
121545 
121546 
112547 
I021UUI 

02i'Ol~ 
11:au01 
uuu 
00103 
1i!2032 
011l1402 
00103 

0S'4437 
0202!041 
Ul0l4 
!000413 
0HU5 
i001:1ii'!24 
006H7 
02472~ 
HU23 
0011324 
011JU26 
!02417115 
U63i3 
I001:1i325 
unos 
01H4f02 
UJI04f041 
H6H2 
00114!02 
HUU 
17U77 
1715132 
H141fJ 
HUIU 
01H77 
lllU7U 
1154776 
0H7H 
llU48• 
U•773 
1102411 

JCOMPA~E SU~RUUTlht P~RFOHMS A L.OGICAL. 
ICCMPARlSON OF (C) OF ADDRESSES IN CAl.1.+1(ARGaA) 
JAND CA~l.•2(ARG,8~, RETURNS TO CAl.L•3 IF AAGMT S 
IIS > A, RETUWNS TO CALl.•4 lF A>B, OR A•8, 

GTCOMl"I 

FTl!RRI 

fTERl I 

FTER21 

l.UA 1,'lt!,3 
L.OA 0 1 •1•3 
SU!ill fd,1 1SNR 
JMP 3,3 
AUCZll 1,0,szc 
JMP 2 1 3 
JMP 3 1 3 

STA 310 SED 
l.OA 0 1 L.UPSW 
MOVll fd111l1SZA 
JMP ,+13 
JSR •ICkL.F 
JSR •lMt.SS 
MSG11 
L.OA 1, Ul'SEEK 
T\'Pl.1 
MESSAGE 
MS1i23 
I.DA 1 1 DNSEEK 
TYPl.l 
JSR •lCRl.F 
CKh 
JMP 0 +2 
JMP ,+4 
Rf CAI. 
Jl'll' ,•2 
JMI' FT!R2 
Rt:AD8 3 
MOYZI.# i'!,3,&ZC 
JMP ll'HR2 
JSR a•l 
HA\.T 
L.OA 3, .HF•3 
STA 3 1 ,•2 
JMP 'TlRl 
LOA 3 1 ,SED•l 
STA 31 ,•lS 
JMP •,SED 

I ARlllMT A 
IARGMT 8 

JB(AC0)>A(AC1) 
JA(AC1)>B(AC0) 

JSAVE Rf.TURN 
ICMt.CK lF PROGRAM !S I.DOPING 
llF NOT SET THIS IS l&T ERROR, 

ISEfK ERROR PATH 8!T~~EN 
J60 PRINT CC) OF UPSEE~ 

JTU MESSAGE 
IPR4NT (C) OF ONS!fK 

JNOT an ••• 
IHAL.T ON llT LaOP, 
JG!T NOP COD! AND Ulf TO 
JHfPLACf HALT fOR REIT OF LOOPS. 
1MECAL%8AATE LOOP, 
JG!T HALT CODE AND 
JRUTORE LOCATION ANO 
I THUi RETURN a 

48 a2D111 e111e1 .stoa 
41il 112~92 UH77 

I 
HAl.T IHOLOI HA\.T CODE .... 

• • • 

I 004!! 
01 
0<1! 
0J 
04 
0b 
00 
'll7 
0tl 
0lil 
10 
tl 
12 
13 
u 
us 
10 
17 
1ti 
111 
20 
21 
22 
2J 
24 
25 
26 
21 
28 
211 
31d 
31 
32 
33 
34 
n 
3c; 
37 
n 
JW 
48 

d2b5J 
l!l25!>4 
1:!2b55 
ltl25oc 
i021HS7 
021560 
02M>1 
02:t62 
i02l:lb3 
02564 
!02015:1 
1625tib 
ld21567 
02b7fd 
02571 
02b7li! 
162573 
025741 
02b7b 
02576 
02577 
02600 
021)01 
02602 
1112603 
"2604 
02ti0b 

IO:i4'4J3 
!004727 
~0!0240 

!002445 
i1'10WJ410 
0242411' 
044664 
0J017 4 
~20056 
1&144f!b4 
0200b2 
IU4fib1 
1!}04714 
0002410 
(002446 
10101 l 
01110412 
0242410 
1250Hi 
001l1407 
0441547 
030174 
02150515 
04465P 
0215052 
04460 
li!02A0l 

142606 ld0IOlll00 
Hb07 0011!11110 
tl26l0 004777 
02611 102'40 
1112612 ii'<110173 
142bU 00i40! 

JSUBROUlINE ~HICM IS CAL.L~D l~MEOIATELY AFTER 
1Sf~K AND CMECKS TIME COUNT IN O~EGA FOH 
1> COuNT STORED IN 8IG!K OR c COUNT IN LITSK, 

TY!o!,11 

TYM 1 21 

,Sftll 
SQIK11 
f'l'IUNlTI 

• 

STA 3 1 ,SEl:l 
JSR CtTC:UMP 
OMt:GA 
ti let Si< 
JMP TYl'l, 1 
I.DA l 1 0Mt!iA 
STA 1 1 Bl!iSK 
1.0A 2 1 UNIT 
L.DA l1C'l'L.T1i 
STA l 1 Tf!lli 
L.D& l1C'f'L.f12 
STA 1 1 11'81(; 
JSR GTCOMP 
OMfijA 
L.l TSI< 
MOY• ld 1 0,SKP 
JMP T'l'M.2 
L.OA 11 OMEGA 
MOV# l1l1SNR 
JMP TYM,2 
STA l1L.lTSI< 
L.04 2, UNIT 
I.DA l1C'l'L.T12 
STA 11 TL.IT 
L.DA l1CYL.l'12 
STA l,,L.IT 
J1'4P •,SE.8 

0 
0 
STA 3,SIHKl 
SIJSO 0 1 0 
SU 1 1 CUf' 
JMP CMOST•2 

1i;Rt:.ATE~ THAN COMPARE SU8ROUTlNE 0 

JAR!;MT A FOR SUBROUTINE 
IARGMl 8 FOR SUSROUTINE 
Jt.l•A f<l:.TUHN 
I A>t1 SO STORE 
IOMtGA lN BIG StEK, 

IANU L.0AO "TO" CYL.INOtR ADDRESS 
llNTO "TO" SIG SEEK C~L.L.1 
JANU "FROM" C'l'l.1NDE~ INTO 
J"ll'ROl'I" 81G SltK CEL.L1 
J60 COMPARE 
IOMtGA wITM 
JCONTENTS Of L.ITTL.E Sl:.EK, 
IS>A RETRN, STORE OM!GA 
JA>tl RETURN, SO EXIT, 

JOO NOT STORE A 0 1 

IFOH VAL.LIE OF 1.ITTL.f SEt.K, 
JSTORE OMEGA lN LlTTl.E SEEK, 

JL.OAD •TO" CYL.INDER ADDRESS INTO 
J"TO" L.lTTLE SEEK C~LL.1 ANO 
J"FHOM" CYLINDER AODRilS INTO 
J"FROM" LITTL.E SEEK CiLI. 
JRETURN, 

JCLEAR OUT COMMAND 
ISTRING INTERP, ll'L.AG 1 

ISPECIAL. ENTR, 'OR UNIT # 1 

• 



• • • • • 
j(00411 I MA lN l11H'l:>'1J ,MAIN 
01 01 
02 •••••••••••••••••••••••••••••••••••••••••••••••••• (IJ2 IO•TA SfLECT 
0J ...... COMMAND STRING lNTfR,R!T!R ..... 0J 
04 •••••••••••••••••••••••••••••••••••••••••••••••••• (IJ4 !02647 i01Hi324 MESSAl.iE 
0!1 0:S !0260(11 i00U!le MSG43 ' •'t• 
06 IGt::T COMMAND STRING PARAMETERS 06 026151 00632!1 CM0,21 PCRLF 
07 •UNIT SELECT 0'/ 1426!12 IOllH>324 MESSAGE 
ea 1112614 Hu;u QU!STI MfSSAliE 01S I02603 lrS"60b7 M51t18 l"DAUI II 

011 0261!1 0!1162!16 MSG43 ' •'l• 111~ l!l26!14 111116331 INPUT •ACCEPT IN,UT 
u Ut>U 11!2!12111 CMOSTI SUllZL 0, B •SET THE CSl FL.AG 1" I02b!lfl 00Ub1 Ut!P 
1l 142617 111•0173 STA lll 1 CSIF 11 I02b:S6 I001044!1 JMP liCS IUME AS LAST TlME 
1 ii 1112020 i56102lil NIOC TTl I t;LEAR TT1 l'LAG 12 Ub57 U6:521 COE TA TM 
lJ HUl 111un;-s NIOC ,OSKP fCLtAR DISK GARbAw! lJ "2bCllil 12:10111!1 MOV 11l1SNR 
1' 1112622 rotU2!1 PCRLI' l• lll26tH lllilld412 Jl'lfo' CMD,3 •NO NAME, MUST BE # 
l !I 1112fiU f00bJ24 Mi.SUiit: 1 fl 02b62 1111110326 St.ARCH JSEARCH NAME TA81.E 
lb 1112b2• !006053 M&Gl7 •"UNill " 1 ti "'2663 01!!1726 ONT 
17 026215 IOlilUU INPUT JACCE.PT lNl'UT 17 ld26ti4 10lill07f>3 JMP CMD,r1h•2 •NOT l'OUND 
l8 U62ti lllHHl Ul:ll' lit 02660 025007 LOA l 1 DNT,l•DNT 1 2 
lY !02027 !0014'22 Jf'1P CM0,2 •SAME U I.AST TlME lY 026&6 Ub344 STA l1flRDAT 
214 1112630 ltaOlll SUS 0 1 0 2!0 02667 ld4b34!1 STA 1 1 fIWUAT 
2l "2t131 111017!1 ST A Ill 1 ROYUNT •Cl.EAR AL.I. UNITS 2l 152670 11lll010:5 MOV 0 10 1SNR 
22 IU632 11101i3i7 lifTATM 2li! f02t171 IOIBI07bti Jl'IP CM0 1 2•2 JNO CR 'DLLOWIN; NAf'1! 
u 1112633 U!tl!U HOV l.1 1 SZR IACllU ACl•NAf'1E 23 02672 00111•31 Jl'!P GCS •GET COMMAND ITRING 
u fll2t134 0H760 JMP QUUT •NAl'IEs NOT L.EGAL 

2' Hti30 1112412• LOA l1C• 

ae 1112636 1uu2 SUllZ• l,0,SZC 
27 kl2637 UW7~0 JMP QU!IT •UNIT ••3 
28 UUlll 0410l74 STA 11,UNIT 
u I02ti41 uun MOV 11,1,SNC 
JI 02"42 110752 JMP QU!ST JMORE LEf'T, EHR OR 
31 lil26•3 lil24 l 73 LOA lrCSIF 
32 ld2U4 12500!1 MOV l 1 l 1 SNR 
33 1112"45 002742 JMP •SGIKl 
34 lil2t146 lll0041113 Jl'IP CM0,2 



IH!l1 .MAIN lklr1J02 , MAlN 
01 01 
02 lll267J 02421S3 CM0,31 L.OA l,VARST i!2 JRfAD COMMAND 
u lll267• ioUHll STA 11 IOX0 03 

0• lll201() r.U20H STA 0' '101111 04 027•:> 101002 Rf.1 11ov 0,0,szc 
00 112676 lll2•20IO L.OA lrTE.RP'I 0:i i.:l27 •b 00.077' JMP Cif.M JCR TERMINATOR 11.1.EGAL. 
06 frl2677 121)00• MOIJ l,l,SZR 06 !027"7 000330 liETPAR JwET RIW PARAMETERS 
07 027"'"' IOH416 JMP CM0 1 5 07 <'l27 00 I02i.:l250 I.DA 0 1 Mt.LRAN niET i<AN # i!EGlf'.I 
u 02701 feliHi3a7 CMo.•1 CiETATM 08 lll27Cl1 0•02•7 SU 0,RANOO,.. 
0~ fo2702 1251!104 MOIJ 1.1,SZR ,,., I0271:i2 IOVJOU7 RHO IHEAO ANO CHE.Cl< DATA 
lid 02703 0H744 J,..P CM0,2•2 JNAME& NOT ALL.OWED l ro 027!:>3 00631)5 Cl<Sw I t;RMOR, LOOI< AT SWITCHU 
11 02704 0•2020 STA 0,111ox0 11 027~4 00077• JMP ,•4 ILOUP ON ERROR 
12 02705 101HR MOV 0,0,szc 12 0270b 02I026111 REP LOA 0,Tf.RM 
u 1112706 1111!1Ul0 JMP c ... o,5 13 ld271Hi 1011!104 MOIJ 0,0,SZR 
14 U707 UI02U I.DA 0,VAREO 14 ll27b7 lll011lH7 JMP CMOIT JAL.I. DONE 
15 U710 !020211 1.UA l,IDlC0 15 027614 0007:11 JMP GCS,1 JGET A NOT MER COMMAND 
lO IOa71 l UUi4 SUIJll ldlrSZR lf> 
17 02712 Hfil787 JMP CM0,4 17 I WR lTf COMM ANO 
111 I0271J roHUl5 PCRl.I' 11 HHil 101002 WTI MOIJ 0,0, UC 
lY !027 , .. IOHS2• MUSAIJ! li 02702 000760 JMP CSfR JCR TERMINATOR ILl.EGAI. 
2lil f027U 0061117• MSG20 20 I027tiJ !011111330 !iETPMI •GET RIW PARAMETERS 
2l 21 lil2Hi'4 I0216247 L.OA 0 1 RANOOM JSAVE BEGIN OF RANOCM 
22 I027 lti I02H21!1 CM0,51 I.DA 0,10110 22 U76!1 041025111 STA 0,Rt.1.RAN INUMllRS lN CASE O' L.DDP 
u !02117 IUU&ll STA 11!,VARSP 2J 02106 020250 LOA 0,REl.HAN 'HESET RAN # BEG!NNlNw IN 
a• lil272l0 0U334 I.DA 0,IVAH 2'4 1627157 002•7 STA 111,RANOOl'I ITHE. SCOPE LOOP 
211 I027 21 ro•as•4 STA ro,,lROAT 215 0271IO 0116350 WRITE 'ijfN£RATE DATA ANO wRlTi 
26 fil2722 111•12345 STA lilrllWDAT 2b 02771 11Hi163515 CKSW rERROR, CHECK SwlTCME8 
27 27 !02772 11100714 JMP 1 •4 'l.DOP ON ERROR 
28 28 02773 filH762 JMP REl 
211 
3111 II.ET CDMl'IANO STRING 
31 
32 fll2723 0HH5 GCSJ f'CRLI' 
33 0272• roHSU M~SlUCOE 
34 162725 IOR!OIOU "1Sli l ll 1•CQMMANO STRINGI • 
35 I02726 kli!633 l IfliPUT JACC!PT INPUT 
3ti 02727 0H262 CUP rCMO STR BYTE 'DlNTER 
37 02730 kli'llilOl JMP 1 •1 I UME AS BE'DR! 
38 !02731 01i37Ul GtS, 11 SKPOZ TTI 
3lil 162732 l1lliHIU!U JMP c ... o&T JINT!RRU'T CMO ITR!NG 
•0 ~2733 102000 ADC lil, llJ 
41 ro27U !0410172 STA ro,M&w 
412 "2735 011103i7 lit.TAT'1 11.INCT~@TTE 'ClNTER 
0 i112736 lil06S2S St.ARCH .. un1 [110711 OCT INAME IN ACl 
•11 02740 000402 JMP CSER JNDT FOUND 
411 lrl27 41 l00JH7 JMP '0CT,1•0CT,210ISPATCH 
47 
411 027412 01116324 CSERI MESSAGE JCOP'IMANO STRING !RlllOR 
4W 11127'3 wllll6256 MSG'13 , •'I• 
5l0 02744 000757 JMP GCS 

• • • • • 



• • • • • 
1IOlll53 1 1'1AlN 1!0054 1 MA1N 
u 0l 
0~ I SfEK COMMAND 0~ .......................................•.....•• 
llJ 03 ***** DISK ~ANOLER SU8ROUTZNfS ••••• 
04 I02774 uuru SK I 111ov 0,0,szc 04 ••••••••••••••••••••••••••••••••••••••••••••••• 
15 0277& IUllll10 JMP CUR JCR TERMINATOR lLL.(GAL. 0!S 
06 il27'7fi fOHU7 Gf.UTM lwfT CYL. # IN AC0 00 IRECAL.ltsRHt. 
07 U.777 152560 SUISCI. 2 12 0'/ IRfTURN•1 FATAL. t.RNOR 
H UHlll 05fll2H STA 2, URM 011 IRETURN•3 NORMAL. 
u nu1 U5H4 MDV 1,1,SZR 011 
u 163H2 111810740 Jl'IP CSER JNAfllfS lLL.ECIAL. llO 103040 1115'27(1 Rf.CL.I STA 3 1RwRt.T 
11 U1103 0311!111• I.DA 2 1 UNIT 11 kl31046 1111201!1 SU8 0,0 ISET TME PltOGRAM MOD! 
12 U004 02511156 LDA 1,cv1.r,a JTO • CYL # 12 1113047 04"2!03 STA 0 1 MODE 
13 03011!5 045052 SU 11C'1Lf12 JTO SECOMES ffRDM 13 i03105IO I03I017• I.DA 2,UNIT 
14 113H6 fll4UH STA 0,cn.T,a U!T Nh TO l 4 030Dl e2U26 LOA 0 1UNTlNS 12 
u i03H1 H6351 SEEK IUD TMl SEEK 15 03052 063233 OOCC llJ 11 08KP I SELECT UNIT 
lfi 03010 Ht13!15 Cll.SW I t.RICOR, L.ODK AT SWJTCMU 16 i03fJ53 02!0421 L.DA 0 1C14I00 
17 ue11 lllfl0778 JMP 1 •2 11.00P ON ERROR 17 i03IOD4 IOU333 DOAP lll 1,0SKP lf~EC AL. 
18 03!012 lllH743 JM" Ul 18 03055 021066 LIJA 0 1 C'IL.T 12 
UI llil I03015b ~•U52 STA 0 1C'ILF,2 ITO • l'ROM 
2lil I REC AL llflU TE 20 1113051 102000 ADC 0 10 
2l 21 I0301i0 I0410D6 STA 0,C'ILT,2 
22 1113U.1 Ui560 RCL.I SUIJCL. 0 1 111 22 I030bl I020i420 I.DA 0 1RCTYM 14 SECOND TIMER 
23 111301• 00260 STA 0 1TlRM ISAVE CC), l •TEltl'I 23 03062 006342 JSR •wAT JwAlTING FOR INTERRUPT 
24 IOU 15 011l63H RECAL. UcfCAL.llRATf 2• li!310ti3 101011 SKIP 
20 i63i!l16 01116355 CUlll IERROR, CH!C~ SwITCM!8 20 03!064 IOH411l4 Jl'IP ••• 26 03U1 lllH776 Jl'IP .•2 JL.OuP ON ERROR 2b 0311J6li 03!017' LOA 2, UNIT JMECAL. Til'IEOUTS ARE 
27 0302IO 031il17 .. LOA 2 1UNIT llNCRl'IT C'ILN TO Ill 27 lllU66 011162 ISZ Sll.TM0 12 1COUNTEO MERE II 
28 fll3021 011056 uz CYLT,2 ION Rt:TURN FltOM RECAL 28 I0311l67 002276 JMP •ICWRET I Tl ME OUT 111 
2fil 03022 00f040l ~OP JFOM CMlllD STRING INTfMP 0 211 I0311J7IO 021:1032 1.0A 11UNTON,2 JHECAI. INT, RETURN 
3IO lll311l23 011l0732 JMP RE1 3IO 1113071 11111015 ANIJ Ill, 11 SNR 
31 31 03072 01112363 PS TAT JNO DONE STATUS 
32 IL.COP 32 ld3tl73 12401110 COM 111 
33 33 lll3074 034230 LUA 3 1CSP1 11771577 
34 111311124 02111202 LUPI LOA 0 1 C&8P JREIET TME COl'IMAND STRING 34 1!3075 157400 ANO J,1 
35 03025 0402~3 STA 0,LlNCT JBVTf. POINTU 35 0311l16 107404 AND 0,1 1SZR 
30 111311l26 10201illll ADC 111,0 J8£T THE MEADER FL.AG 3o 03077 0023~3 PS TAT llUO STATUS 
37 03027 040112 STA 0,111111 37 !0310111 01110557 Jl'IP GENHET 
38 111303il 00I0701 Jl'IP GCS 1 l 38 03101 11100236 RCTYHI 1 4KHS 
31' 3fil I0310~ 0111100 Cl4001 141110 
4IO IOEL.AY 
41 
42 !0311131 11111!102 DLAYI MOV 111,0,szc 
43 I03e32 iOl!lliH' ll!I JMP cse:11 
44 !03(033 l!H;)ft1 GE TA TM JllET DELAY • 
45 03034 1250!05 MOV 1,11 SNR •o (031113~ 10lliltll2 Muv 0,111,szc JNAMU 11.L.EGAI. 
47 !03036 00!070.t JMP CSER ICR TERM 18 lLl.~GAL 
411 !03031 126520 SUISZL 1, 1 JOEL.AV COUNT 01' 111 NOT 
41' UllJO l230IOlll ADD 1 1 0 I PERMITTED, 
50 03U1 ro40•02 STA 0 1 ,•2 
51 0304rt 011l63ll5 DELA'I 
52 0304J 01111110IOV' 0 
53 031i1U I011111lfib5 JMP liCS 1 l 
54 



IH:>5 o MA l N I '1006 , f'IA l 111 

0l 01 
02 I SUI< SU8ROUTl..,E 0;.! l~HlTt. SU8HOUT!Nt 
IU JRt:TU~N•3 NORl'IAI. 03 ll<t:TURN•31 NORMAi. 
1114 IRfTURN+l rATAl. EHROR 04 IRETURN+1 1 l'ATAl. C:RROH 
0:1 1115 
06 03103 0U276 ,lftl(I STA 3, !H1Rt T 00 i0314tl 01113106 lllOATA+t I Hf PiY ADORES& 
07 lil3l1U 1Ul520 SuttZL. 0,0 I SET TH! PROGRAM l'IODE 07 .03147 1604276 .w111na STA 3,RWRET 
Iii 1113105 ld4Ui03 STA 0,MODE 0@ 031:10 02077!1 l.tJA 01,lllRlTt.•l JSfT TM!'. HETR'I AODIUSi 
0~ !03106 IOH17• LOA 2,UNIT 051 KJ3151 1140311 STA 111 1 R1.UP 
10 1113107 IOUlil26 1.0A 01UNTlN5,2 lid 11131 :S;! 162!0211 L.OA 0,C3 ISET TME PROGIUl'I l'IOOf 
11 0::l 110 015:)233 OOCC 01 1 01!KP ISEl.ECT UNIT 1l ld3l:S3 0•0203 STA 0, MODE 
10! 03111 02U:l6 1.0A 01cv1.r,2 I(; YI. • 12 1113l:S4 l0200f/I AOC 0 1 0 
13 03112 ldU22!5 l.tJA 11C1000 l.) I03HH> I0411J273 STA 0, AECNT 
14 03113 1231100 AUO 110 1• I031Db 0•127• STA 0,C111CNT 
15 111311'4 1tHH333 OOAP 111 1 ,OSKP I SH.Ki 1 15 Ull57 102400 8U8 0 1 0 
16 031UI 1111106!1 lSZ SfEKT ... ,2 ICOUNT SEEKS lb I03lb0 1114il202 STA 0,FATAL. l~L.tAR ~ATAl. ~I.AG 

l7 11131 lf> 00002 JMP ,•2 l7 ld3lti1 040367 STA 0,No.es ICL.l:.AR BAO SECTOR COUNTER 
18 1i131l7 ldllllU ISZ SEtKT 1 2 IDOU81.E PltES, 11; 03Hi2 ld202bl5 l.OA 0,sc 
l 11 03120 010.4111 NOP 111 I031tj,) 1i103h! STA ll,.sc 1• SECTORS TD X'ER 
2fO 03121 HUOl INhT 1111AIT 'OR INTERRUPT :hi IU164 ~06332 GEN 
21 !03122 101011 Sl<IP 21 ld316CI 000000 WDAT Al ill IADOR OF OATA GEN ROUT 
ii!lt ld3123 ld0IOO• Jl4P ••• 22 I0316b 01dtl336 SETP JUT PARAM£TERS 
2,) 115312• ld3I017• L.OA 2, UNIT I lNCRMT TH! HEK 23 03167 03017• L.OA 2,UNIT 
2• 1n12:; 011162 ISZ S"TM0 12 ITlMEOUTS COUNTER 1l 24 (1)3110 02H'l~6 L.OA 0,CVL.T,2 
2:; 0126 00l!2715 JMP tlRWRET I TIMEOUT Ill 21:1 ld3171 0247b4 L.OA 1rC40IO 
26 21i 03172 1230!00 ADO 11il 
27 03127 025032 L.OA 1,UNTON 12 llNTERRUPT RETURN AC2•UNIT • 27' lil3l73 1481133 OOAS ld, 0 0Sl<P n~R1TE 

28 1113130 10741:1 ANO• 0,1 1 SNI! I AC0 1 STATUS 2fi l:l3l74 !Olil0301 lNTWT 1.;AlT FOR lNHlfRUPT 
211 03131 01110407 JMP SI:., 1 llMPROPER DONE STATUS 211 ltl317!i 101011 SKIP 
30 03132 12n00 COM 1 1 1 30 03176 1i100A0A JMP .... 
31 ld3133 0UU0 L.OA J,CSP1 , 177!!77 31 ld3117 03017'4 l.UA 2 1 UNIT 11NCRMT THE REAOIWRIT~ 
32 0313• Ul700 ANO 311 32 od3200 011166 ISZ RWTM0 12 JTIHEOUTS COUNTER I' 
33 !03135 1070A ANO 0,1 1 SZR 33 03201 002276 JMP IFiWRET ITIMEOUT 
34 113136 0011AI02 JMP SI:. 1 l IWRONG STATUS 34 
3:S i03137 !000520 JMP GENRET 3b io3211l2 101113 MOVL.# 0 101SNC IINTERAUPT RETURN 
3b 3b 03203 I001d416 JHP RE 1 l IND R/w DONE FL.AG 
37 V);)l 4111 02•21!5 SE 0 lt 1.0A 1, C:40 I SEEK ER• 71 37 Vl320A 1:124232 1.UA lrCSPJ lill7766!1 
38 031Al 107AIOA ANO 011,SZR 311 1113205 107404 ANU 0,1 1SZR 
311 11131At! !011072 ISZ SEKl:.l'i 12 l~OUNT SEEK !l'iRORS 3111 kl3il!0C 000473 JMP RE,1 HAUL. STATUS 
40 "13141,) 1UU!i3 PS TAT AIO !03:.!07 024025 L.OA 1, C:10 
41 03144 !011311177 HAL.T Al ld3ti!U 11!17Alll4 ANO 0,1 1 SZR 
•ii! io314tl 0011100 c•001 4kl0 42 1113:t11 1i100A72 JMjol RE,2 I ADORE.SS ERROR 
4.) 43 lll3212 001433 018 0,,0SKP ll~UD M£M ADOlil 

44 03213 02425C l.OA 11 SC JSECTOR COUNT 
40 "3:i!14 12:>300 MOVS 1 r1 JwORO COUNT 
Ati ld32H> 034257 l.CA 3,CA JiTARTlNG ADDlilESS 
47 !03210 1!17000 ADU 3, l 
•8 i<13217 12~A01'1 INC 11 1 
4111 1i13~20 120Alolll INC lrl IADUR+WC SHOUL.D EQUAL. 
tl0 03221 100041 SUS# 0r1 1SZR JTHE ENDING AODlil!&S 
:11 I03222 010lll443 JMP WE 1 1 Je:RROR 

• • • • • 



• ~ • • • • 
IH57 ,MAIN llll0~8 ,MAIN 
01 01 
02 1113223 irl2I02~!5 ,11111 L.DA 111,sc IFINO ENOlNli DIIK 02 (113301 Vl 11156 RE,11 IH "1ISC,2 ICOUNT AS HJIC TYPE E~ROll 

03 ld3224 lll4i03fll2 STA 11,csc IAODRUS 03 ld3302 (1102353 PS TAT IPRlNT STATUS & ERR RETURN 
u !03225 IOlllCl356 JSR fUCNT IAClit•a!CT, AC1•11UD 04 
11:1 03226 101004 MOV 11,0,SZR 11' THE St.CT • Ill TM! I.AST 0b 111331113 irl1Hi3b4 RE, ill t;t.AOER IADURESS ERROR 
0b !03227 011111404 JMP ··"' JlCH MEAD OlD NOT OCCUR 06 03J04 ldl1J6325 PCRl.I' 
117 03230 02111210 1.0A Ill, l.S ISECT • I.AST SECT el to3J05 ltl0C3li!4 Mt.SUllE 
IU I03231 1U4H Nt.w 1.1 111UD •1 118 i03J0C ld0b174 MSGU I 11 ADDRUS !RRDA" 
111g !03232 124111i00 COM 1,1 11111 1113307 lr)3id 174 I.DA 21UNIT 
llO 111323J IOH174 I.DA 21UNIT 1111 !03.H 0 irlUl273 ISZ A~CNT JADUAlSS ERROR COUNTER 
ll i03234 u:u1126 I.DA 3,UNTXNl,2 JFOIU4 THE ENOlNli DUK 11 1113Jl 1 01110416 JMP IH.,21 J2ND FAJl.URE JN A RO~ 
12 i03:&!35 125300 l'IOVS lrl JADDUSS AS RHO 8V "OIC" 12 !03312 loll 1126 ISZ ADDt.R 12 ll'IRIT 'All.UAt 
u irl3236 U7000 ADU 311 13 03313 ti20272 RE,201 I.DA 111 1EVODN JIF T-0 COMPUTERS 
14 !03237 uuae ADDZI. 1111111 14 0331• ll01011l4 MDV irl 1111 1SZR I DOl'-l' T TRV AliUN 
15 111324111 1111U2fl AUDZI. 11 111 I hCT•4 lb 033H> 01/l2276 JMP llHlkET IMEADS MAY "AVE MOVED 
10 id:\241 11117111(0111 ADD Ill, l IEXPECTED ADDRESS 16 UU6 t1Jlil632:1 PCRL.F' 
17 03242 082433 DIC 0, ,DSKP IRUO ACTUAi. 17 1113317 tlJilC324 Mt.SSAliE 
l8 !03243 106414 SUS# 0 ,t, IZR 18 i03.52IO IOiHl363 M81it5J I "TMV AliAIN" 
li IOJli!44 IOl!llllA27 JMI' w~.r.i JENOING DISK ADDRESS t.RROR 11i 03JU 111211l251!1 I.DA llJ 1Rt.1.RAN JRES!T RAN " GEN 'OR 
2111 20 ~3322 040247 ST A 111, !UNDO,,, JTME RETRY 
u 032415 11lH2:i5 ,11121 I.DA ia,sc JADD wOROI wRJTTEN u !03323 U24il0 SU~ e, llJ 
22 !032•6 11111311111 MDVS IO, Iii ITD TOTAi. C:DUNT 2:11! 1113.524 i04to2101 STA 111,RETRV J(;l.fAR RETRV IWlTCM 
23 03247 025lil2 I.DA 1,111Dswu,2 2J UJH 082877 IORST 
24 I0325il ll070li!lil ADDZ io,1,azc; JUOUll.E l'R£Clll0N 24 il3326 01112311 J,,,p fRl.UP JOO lT AGAIN 
25 032151 illl076 IIZ WOSlll,2 2:i 
2C 11132:12 0H401 NOP 26 i03327 iOll 132 Rf,211 ISZ PADt.R 12 JCDUNT PERM ADDR ERRI 
27 I0321)3 lll4511112 STA l1111US~•412 27 03330 (0!02276 JMP IRWkfT JERROR R!TURN 
28 !0321/14 lll211l2I02 I.DA 111,,ATAI. JWAS THERE A ,ATAI. ~RROR 28 
2i lll32:15 uuu MOY llJ 1111 1SZR 211 03331 (1180477 Rf,3J READS Ill JC MECK WORD IRROR 
3i0 !032,b !00:11!276 ""'p IMwHET J&RROM RUURN 30 lil3J32 UiU20 AODZI. 111, ID 
31 !03257 fll21112!04 GENHETI I.DA 011.UPSW llS THE 1.00P IWITCH ON 'I 31 il3333 10J122 ADDZL. 0,e,szc IIF SWJ•l DON'T PRINT 
J2 lll3l!C0 10Ulil4 "40V 0101 SZR 32 i03334 01/JI005 JMP 0 •5 
33 ld32fil llli!W276 JMP IHWkET r t.RROA RETRUN 33 03J35 ti96354 MEADER 
34 n2ea 1111111276 ISZ RwRt.T 34 i03J3b (0063115 PCRl.f 
J5 0J215J !010276 lSZ RWAtT 35 !03337 11ll/J632• l'ltsSA&E 
Jll 1132~4 irlil22711 JMP IRWRET INORMAL. RETURN J6 03340 I00t1370 MSli64 l"CM!CK WORD ERROR" 
37 J7 03341 lllJot74 L.OA 2 1 UNIT 
311 ~Jlt&!i IOIU!H>lil wE,11 JSR hCI< IENOINli MEM AOOR ERROR 38 033•2 011tl274 ISZ CwClllT ICHECK wORO ERA COUNTER 
Ji lll32ti6 Ul6324 MS!i:i7 I lDtNTl'1ER 3g 1113343 ldllllll4il4 J"'P RE,;H J2NU ERROR IN A ROW 
0 i032&7 IO.)U74 I.DA 2,UNIT 4111 roU44 11!11116 UZ ClwfR,2 II' IRST fRROfC 
41 0327!0 IOU156 ISZ MISc;,2 JCDUNT AS MISC TYP! !HltOR 4l 0334:!1 11l lil201 ISZ Rt:TRY JSET RETRY H.AG 
42 !03271 i0l02ril2 ISZ FATAL. rl!T ,ATAI. Fl.Ali 40! I0334b 0111!04!03 Jl'IP Rf.,U 
43 ld3272 li!lllllll73t JMP .... 1 JliO ON 4., I03347 011122 RE,3ll ISZ C"t:RP 12 ICOUNT PERM CHK WO IRRI .. 44 11133:10 11'1111202 ISZ FATAi. JSET FATAi. Fl.Ali 
40 i03273 0011542 111! 1 21 JSR swct. JENOINli DlSK ADDR !RRUR 40 11)3301 02f0207 lfE,321 I.DA 11l 1 CA JTHE CHECK WORD ERROR MAV 
46 ld3274 011111431 '4Slit>7 41> llJJ02 I0604;s3 DIS 11.IJSl<P IHAVE STOPPED TH[ DATA ,., ro3r.!70 1130174 1.UA 21UNIT 47 033:13 1064I00 SUS 01 1 JTRANSFER PREMATUR!l.Yo 
48 I03li!7b 011156 ISZ Ml SC, 2 ICDUNT AS MISC TVPE fRROR 411 I03_,:I, 021140:1 I.DA lll1C174H JFINO THE # OF IECTORI 
411 03277 I01tl2102 ISZ FATAi. ISfT FATAL. Fl.Ali 4g 11:13350 123700 ANDS 1110 1 SNR JTRANSFfRR!D AND SAYE IT 
5111 1113300 tll007•:1 JMP 1 1112 JliO ON :10 I03J06 111l2520 SUllZI. 01 Ill rFOH THE DATA COMPARE ROUTINE, 

51 11133:17 00310 STA 0 1 0 SC IIT MUST BE AT I.EAST ONE, 
152 11:133150 irllll0:145 JMP ,Rl 
e.; ltl33C51 lll17400 C174MI 1740rd 



IH:i9 ,MAlN 10060 ,f'IAI!ll 

01 0l 

02 03362 0H17• RE,•1 L.OA 21UNIT JOAU ERROR 02 I034:t 1 004411' ME,01 Jsrot swct. Jt,NOING MEM AOOR Eftlr 

QI.) I033fl3 I02i127"' L.OA 0,CwCNT 03 I03422 llll0632' MSGe7 r lOENTlF IER 

1114 I033U IUI027e uz OACNT f~ATA ERROR COUNTER 04 1113423 0310l7• l.OA 2,UNI1' 

015 ii!3H5 HU22 Jl'IP RE,•• 12NO DATA ERROR 00 03424 Ullft9 UZ MlSC,2 

06 I033H 0llOH1 ISZ RETRY JSET TME METRV FL.AG 06 (03425 ftilldH2 ISZ PAUL. J!TIS FAUL. 

01 I03..\67 lUO• INC IO,lot,SZR JPIRST DATA !RRDR 07 1113426 l:HH!l:511 JMP ,ll3 

0111 !03370 000403 JMI' RE,'1 IOATA AND CHECK WORD UROR 011 

0~ 03371 0lllH ISZ DATU 1 2 INO CMK 1110 ERR u id3427 IOQl .. 06 RE, 61 JSR SWCf. JENLllNG DUK ADOR ERROR 

l IO 03372 IOH:5315 JMP ,R2 JCiO ON Ul 03430 ii!0U31 MSG67 I 1 DENT If ?ER 

11 I03373 024H2 RE,411 L.OA 1,'ATAI.. 11 I03"'31 UI017' l.OA 2,UNIT 

lli 11)33741 1200u MOV 1,1,SZR 1 l! I03432 011ue lSZ MUC12 ICOUNT AS MISC TVPE EMR 

l .i 0337:; 0111Ut05 JMP RE,•3 12 CMECK WORD ERRORS lJ 113433 0l021d2 ISZ PAUL llTIS FATAL. 

14 !03376 "'10110 DSZ cwo,a JDNL.V l CHECK WORD ERROR 14 I03434 0H,40 JMP 1 R4 

16 03377 01H40l J"'P .•1 JIKl'S SOMETIMES Hi 
16 10 JSA • we t.RHOH 

17 16300 0111•2 RE,•21 lSZ cwot.,2 JtOUNT CHK WO & OATA kRRS 17 1 AC0 • tuu, AC1 • GODO 

18 03401 00111:527 JMP 0 R2 ICIO ON 18 

1" 0341112 0115122 Rt:, "31 DSZ CwUP, 2 IDON'T COUNT I' ATAL. CHI< wD [RR hi 1034315 IOU4U s111ce.1 ST A 3, S!llCRET 

211l 0341113 0011101 JMP ,+1 20 103436 103500 L.OA 3,0,3 fCIET f.RROR lDENTIFUR 

21 111340• 1024i00 SUtl 0,0 JREIET FATAL. ERROR FOR NOW u '63437 05 .. IHI STA 3,SlolCEl 

22 034015 041102':'!2 STA 0,FATAL. 2i IOJU0 HU17 UVAC 

u 11)3406 0016772 J"'P RE,412 JTRV IT A 3RD TIME 23 103441 I00ti3U HC.ADeH 

24 1113407 024202 RE,•41 l.OA 1,PATAL. l,ATAL.•NON•Z!RO IP 2 CHK liiD !RR 24 034•2 i!06325 P(;RL.F 

25 03410 12511110• MUV 1,1,SZR 215 1034143 IOH3~• 11~SUCiE 

20 03411 000403 JM!' RE,45 JDATA & CHK WO ERR 20 03444 IOIOIOllll00 Sl'ICE1 I 0 

27 03412 0111112 ISZ POER 12 JOAU ERR ONL.V 27 lll340 0H3211 PCRl.F 

28 id3•13 lillDIOO• JMfl' RE,•15 J2NU ONE IS FATAL. 28 i113Ut1 01U2• MfSUGE 

21> !03414 0111122 RE,451 DSZ CWEkP,2 JOIICOUNT PERM CHI< l'ID UR aw 103447 011JCl2715 MSCll5l I 11 G000 11 

30 !034111 0H0l JMP ,•1 30 I03•110 0204• 1..0• 1,uv1 

31 03410 011148 lSZ CWOEP 12 ICOUNT PERM COMBO !HR 31 0J4e1 11106322 TV PA Cl 

32 ir.13417 01021112 RE 0 4fll lSZ P'ATAI. ISET THE FATAi. Fl..AG 32 034152 au324 MESSAIOE 

33 lll3420 008510 Jl'IP ,H2 1110 ON 33 103453 I00fi310t MSG52 l"BAO" 
34 034154 024243 1.1.lA 11 SAV0 
315 l!JA!Sfl I006322 TVPAC1 
30 1134156 1010•112 ISZ SWCRET 
37 103457 oH'l:.!4161 JMP fl;WCRET 
3d IOU th' IOIOI0010IO SWCRETI 0 

• • ~ • • • 



llllllJOl 8 MAilll llOlll62 •MA l 111 

Ill 11.!l 
1112 IRUD SUISROUUNE 1112 031:137 020310 .~31 L.L>• 0, ,sc JFIND ENDING DISK ADO~ 

13 IR!TURN•31 NORMAL. 0J d3:10 0411l3I02 STA 0,csc 
IU IRfTURN•l1 FATAL. ERROR 04 lll3b41 (00031:>5 JSR USC.NT JAC0•SECT ACl•MEAO 
l!H5 Ill~ IOU42 11134310 L.OA 3,.SC J~F .sc NOT • S' A CHK wD ERR 
06 06 031:143 143021>5 L.OA 2,sc ITERMlNATED T~E DATA X'ER 
lll7 1113461 11JH•71 RSRO IMfTRY ADDRESS 07 IOUU 172•14 SUH 3,2,SZR 
08 03482 05•276 .R!ADI STA 3,Rlr!RU lil8 !031:>0 I00I006 JMI' .•S Jt;MK wD fl(R 
011 03483 "'20778 L.OA ra, 1 RfAD•l ISET TMt RETRY ADDRESS 09 0350 U1H14 MOY 111,0,szR Jl' SECT • 1!1 NO HEAD lCR 
U I034U 00"11 STA lrRL.UI' 1IO 03547 00I0404 JMP ••4 JOCCURREO AT THE END O' 
11 03465 !ii200U L.OA 111 1 C2 llET PROGRAM MOD! 11 11135150 020210 I.DA lllrL.S ITH~ DATA TRANl,ER 
l2 03496 0402193 STA I, MOOE 12 !035:11 1244160 NEli l r l JSECT • I.AST &ECTOR ON DllK 
u I03 48 7 u 211 H AOC 1,1 13 1113652 124000 COM lrl JHEAO • MEAO•l 
14 lll:U111J I040273 STA 0 1 AECNT JSET RETRY COUNTERS 1• .o35:S3 03017• I.DA 2 1 UNIT 
15 03471 0411127• STA 111,CwCNT 15 11136:14 UIH!26 L.UA 3rUNTlN8,ii! 
ie 03472 0481275 STA l,DACNT 16 (035155 125311J0 f'IOVS l d JFOHM THE DISK ADDR 
17 !03473 112'0111 sue 111,111 17 11135156 1 e1000 ADO 3,1 JlrlORD AS READ VIA "DIC" 
u 1113414 040201 STA e,RtTRV JCL.EAR R!TRY ANO 111 "35157 UhU21 AUOZL. 111 1 0 
li 1113475 040202 STA l,,ATAL. J'ATAL. FL.AGS, UI !030110 lllJUilll AOUZI. 0, Ill J SECT•4 
20 lll:U76 111411367 STA 111,No.u JCL.EAR 8AO SECTOR COUNTER 2IO i13H l 11117000 ADD 111 1 1 
21 03477 lll0ti33!1 RIRUI CL.RR8 ICl.UR 8UHER 2l I0311tilil !ii2U lid I.DA Ill, .sc I# SECT llfi'ERRED 
22 03Hlil 811163315 SETP llET PARAMETERS 22 1113!183 03025!1 L.DA 2,sc I# SECT SPECI,IED 
23 03!101 111311117• I.DA a,UhlT 2J 03064 11240111 SUI 11 1 2 JAC2• # SECT NOT X'lRR!D 
24 I03&111lil 021111!115 I.DA ll,CVL.Tr2 24 03565 11121i12l2 I.DA 0rCl7 
2!1 IOUIOJ 10fill33 DUA& ii,• DIKI' IRhOii 21!1 U!IH l!UUllJ0 NEG 2 1 2 
26 !03504 !006361 INT WT IWAlT 'OR INTtRRUPT 211 n:u11 llUroe ANU 11112 JFINAL.L.Y ACI• !Xl'!CTED 
27 U!ll!l!I 1111 ll ll SKIP 27 111357111 147000 ADO 211 IDISK ADDRESS 
28 I0301!1C 10llllll41114 JP'll' ••• 28 1113571 i.Hli03 Ult 0,,DSKP H~EAD ACTUAL. 
211 031:107 IOJI0174 I.DA 2rUNIT llN,RMT TH! RtADIWRlTt 211 03572 llti4l4 suit# 111,i,azR 
3111 03!111!1 11111166 UZ RwTM0,2 JTIMIOUTS COUNTER ii 311 11131573 10llll/J6U JMI' Rf 8 6 JENOINli DISK ADDR ERROR 
U 03011 H22715 JM" tRWRET ITJlll!OUT 31 
311! 32 031574 111311117• eR•I L.OA 21UhIT JADO WORDS READ TO TOTAL. 
33 ro3ei12 11111113 MQVL.# 1!1101SNC JlNTERRUl'T RETURN 3J 0307!1 021!13U L.UA 111, 1 SC 
U il3Dl3 Hlil5f02 JMP tllUl IND R/w DONE FL.AG 34 I03071i llilUill!I MOVli IOrlll 
35 1113!114 !024227 L.OA l,Cs, 11771162 3!1 !031577 I02!11 l2 L.UA 1,wosRu,2 JDOUBL.E PRECISION 
36 1113!11!1 ll074!04 ANU 0,l 1SZR 36 111361!11/J 1071122 AODZ l!l,1,&ZC 
37 031Hb 101112477 JMP tlREl '"UL. STATUS 37 lll3ti0l 1!1111!06 ISZ WOSR 1 2 
H 143!117 02025 L.DA l1Cl0 31 I0300:.! IOH4!01 NOP 
311 !0302" '!07 •1114 AND l!l11rUR 3il 031103 lll•0112 STA l1WOSR•41i 
40 I031:>2l 00241!1 JMP t1Rt2 IADORESS ERROk 40 I03tili'4 lrl211l21:l2 I.DA fd 1FATAL. I ENU OF TEST 
41 I03fl22 I02024 L.OA lrC4 41 0300!1 llll101:l4 MDV 0 1 01SZR lwMAT TO DO NOW 
4:.! 031123 llll741114 ANO 0,1,SZR 42 036011 01112276 JMP tRWR!T J(FATAL.l ERROR RETURN 
4J 03524 ldl01!1610! JMI' Rf..3 J~HECK WORD ERROR 43 03607 1r12021:l l L.OA 0,uuv ... 44 036lld lllll0105 MOY 0 1 01SNR 
45 !03!12!1 006333 8 R11 CMt:CK IUATA COMPARE 40 I03011 IOI024io3 JMP t 1 •3 JDO NORMAL. R!TURN 
46 !03520 I000000 RDATAI 0 JADOR OF DATA GEN ROUTINE 4e 0H12 0111201 JMP •.•l ITRY AGAIN 
•7 io3li21 100111e33 JMP RE 8 4 IUATA ERROR 47 I03613 0!03313 R£.20 
0 48 !0361• ldl03207 GEN~ET 
•W 1113530 051433 8 R21 01s 0,.osr.P IMEAO ENDING ADDRESS 4W 
50 l:l3Cl31 IOU310 1.DA 1,,sc I# SECTORS XFERRED 5IO I030lb !0111331111 IR!ll RE.1 
151 03532 12031il0 MOVS l rl I# wORDS !ll 03616 llll033I03 IME21 RE 1 11! 
152 03033 030257 I.DA 2 1 CA ISTARTING HEM ADDA 
53 !03534 147000 ADU 2rl JCORRECT ADDR 
!14 03535 116414 SUU 0 rl, SZR 
515 03536 IOl!l0663 JM, RE 8 5 ,ENDING MEM AOOR ERROR 



'1i1Bb3 ,MAlN 11!106• 1 MA1N 

rn 01 
Gl2 ••••••••••••••••••••••••••••••••••••••••••••••• 01! 

u •••• GENERAL. PURPOSE SUBROUTINES ••••• u CHEC~ SWITCH HEGiiTER ON ERROR, 

u ••••••••••••••••••••••••••••••••••••••••••••••• 04 Ifi SWiil 11 ii MALT 

01:> 0~ IF liW2 • l 00 RETUkN •l (SCOPt:. L.OOP) 

0b IG!T CYL.(MAY8E)~M~AO•&EtTOA•SECTOR COUNT 00 IF SW2 • 0 00 RETURN •2 

07 18!T (C)•l ON RETURN I' CR TERMINATOR 07 

1118 011 i136!:17 lll8U77 ,CS!lil Rf.ADS 0 

011 lll3617 05405 MSSI STA 3,HSSRfT u i03660 1011~3 MDVI. l/l,0,SNC 

10 03620 01116327 liE TATM JCtET "SAME 11 1 OR MUO • 1lll 03Cb1 flll5>S077 MAl.T f PiAI. T ON ERROR 

u (03621 034434 L.OA 3 1 SAM IAC0U AC1• NAME 11 03662 0«!21577 I OR ST 

12 03822 136410 SytS• l1318NR 12 I03C63 00!0477 A~AOS 0 IREAD SWITCHES AGAIN lN CUE 

1~ I03CU IOH426 JHP MSS,1 I "UME" u (ll3664 101120 MOVZL. 0 10 JTlo4EY WERE CMANCiEO, 

14 1r!U24 lH0U MOY 1,1,SNC 14 lll3660 1IUU3 AOOI. 0 1111,SNC 

10 0~020 12000• 110\1 11l1 SZR 15 03fHIC 1''!1401 INC 3,3,SKP JNORMAI. RETURN 

10 03626 naue JMP •lllCS JOT MER NAMES OR CR H.1.ECiAL. 16 lll36157 1U!:l21 SUl5ZL. 0 10,Sl(P' 1sn L.OOJI SWITCH 

17 I03627 024207 I.DA 1,1.HD ICMECI( HEAD LIMIT 17 (03670 10200 SLJIS 0 10 

l8 1113630 UU37 suiu• ia, 1, HN u 11)3071 04IOH4 STA 01L.Ul'SW 

Ul 03b3l irlell3H JMP •1QUST U.,lMlT E.ICCEDEO llil io367tt !01"1400 JMP 0,i! 

H I03032 111•111ue ST• 0,110 IMUD # 20 

21 03633 01118327 GE TA TM JG!T IECTOA • 

22 il36U U00U MOY 1,1,SNC IAClll•# ACl•NAllE 

23 f113'J35 125004 MO\/ 1 .11 SZA 
24 11131136 lilfll:tUe JMP '1111,;S INAME OR CA TEAM lL.~fwA~ 

25 1113637 11124210 L.DA 11 L.S ICM!CK SECT • L.lMIT 

215 lrl364IO 106437 SU!IZ# ill, 11 S8N 
27 1113041 10i!lli3C0 JMP •IQUSf l~IMlT f.llCEDEO 

28 !03642 l/l41112U STA 0,SEC llECTOR • 
2i 03643 01116327 lit TATM IGET # OF SECTOAS 

30 03644 10Ulll5 HOV 0 1111 1SNR IND SECTOR COUNT, 

31 1i13645 002360 Jl'IP f lQUST 
31! 1i13U6 lHn4 l'IOV 1,1,SZR 
Jo) I03647 ldl02346 JlllP •IGCS INAl'IE IL.1.C.GAI. 

u 03615IO U0255 STA 0,sc lie O' SECTORS 

35 03651 111256111 HSSoll SUIJt;L. 0,0 
36 1i13652 1i14fll2H STA 0 1 TEAM 
37 lll36tii! 002•1111 JMP •MSIRET 
311 ro3654 U0Hlll MSSAET I 111 

3lil 1i13bti!I !04160115 U~I 46005 r"UMf" 
40 I03656 I00i511i10 MUODI Ill I '10 ADOflfU MDDifICAT10N1 MI END 

• • ~ • • -



• ~ • • • • 
U0o5 ,MAIN ji1Hlo6 ,MAIN 
01 JQuICKit FORMATTER PERFORMS TME SlNwLf FUNCTION 0, 0l ib37J2 !020211 "n1t21 L.OA ~,CJ JSET THt 
1!12 lwRITlNb tYL.lNDER ADDRESS INTO TM! 'DHMAT SECTION i!l2 1113733 0021d3 STA 0, MOOE JMOOf SwITCH TO wRITE 
i!IJ JPAtCEEOING EACH SECTOR ON THE DISK SURFAC!I, NO e3 !031 ;s4 1!0252121 81.JISZL. 0,QJ IL.CAD SC WITH 1 
u ICMfCKING lS P!R,ORMEO, AND PROGRAM wlL.L. H4L.T 04 I03735 040255 STA 0 1 SC JSfT SECTOR COUNT TO 1, 
05 IA,T!H TME FORMAT 40DRESIES MAY[ i!EN wRITT~N, 05 163736 l/J210•53 L.DA 0 1 wDL.ST IANu SET CA POINTIA 
i!IO 01> f03737 lrl•lllU7 STA 0 1 CA JTO 8EG OF wORD 1.llT 
1117 !03673 llJ003J7 l'"f';QlK I SMfM 1sn£ M!MORY 1117 i/l37•IO !006336 SETP IS!T PARAMETERS L.OADI DOC wOAO, 
1118 1113674 0111630 SETtl JUT Tll'I! Ult 18 U741 IOllUU OJC 111 1 ,IJSl<P JRUO IT UC:IC 
u 1113675 083077 HAL.T JiRROR RTN FROM TIMER Iii UH2 i02'"' L.DA 11 il"MTw IANO ADON an 1, 
u I0367o IOiH53' 1 lNlTE llNJTlAL.lZE BU,FERI !TC U !037•3 UHH ADD 110 JTME FORMAT en. 
11 U677 IOil63113 JSR fl,CllO JSET L.AST MEAD/SECTOR 11 1113H• 053U3 DOC 0,,uSICP JMfl.DAD 'ORMAT wORDo 
12 !037110 111142117 OIZ L.1'40 12 10374:t uu•5 L.OA 1,CYL.ND J MAKE IUIU THAT 
1.l ro311111 10001 •u 1J I037•6 03007 L.OA 21cou2 JTHll lS NOT ,AIT !ND C'l'l.lNOU, 
l• 11137U l1HH•U JMI' ,•2 14 I03747 1•6032 ADCZlf 2,1,SZC 
15 1113703 0112eu '"'UNIT 15 03750 00607 JS" flfo'MHT JTO SPECIAL. 'MT HAL.T ROUTINE, 
16 !0319" IOll0111 JSN f ,•1 JwD 'XND UNIT If TO 8! 'ORMATHD, lti 153751 ltl2 .. •1 L.DA l r CYL.ND ICIET CYL.INOtR ADDREll 
17 03715 1112 .. e IUIU 1/110 ICl.UR OUT 17 03152 02U32 L.OA 111 1 CwRT JANU CDO! ,OA WRlT! 1 

111 U1H 0•ro2!!e STA 11 MO J&O,TwARf REGlSTIAS 0 18 03753 lUlllH ADD l,0 
li 03707 0025• STA iJ,SfC 111 111375' IOtil U3 DUU to, ,Dll<P ISTART wRlUNG 1 

2111 U710 0'1112!55 STA 1,St; 20 to3155 000361 INT WT 1~0 wAlT 'OR WRlTl OOHl, 
21 I03711 0'0!101 STA 11,CYl.ND 21 I03756 Uli'.H JSR '1'MHT JtRRDR RiTURN • WRT TlMIOUT, 
22 1113712 IOl1!0352 AfCAI. IRECAL.llRATl THE OISK u I03157 tilfl003 OlA 01,DSKP JRUD STATUI 
23 U71J 006355 Cl<Sw JHECAL.lSAATE TIMEOUT 23 IOJ1U 101233 MDYZO 0,i,INt ICK THE ERROR llT 1 

u !0371' 11Ji110775 JMI' ,•2 JL.OOP H' SW2•1 2• 1113761 !0111111'10 Jl'IP FQIO IND !RROR A'T&R WRITE, 
25 I0371!1 I000411ll NOP 25 f031ti2 002'2 STA il 1 ISTAT ISAVI ITATUI FOR 'RINTINI, 
20 031 lCl 02!0•7' "Hl<l 1 1.0A Ill, CYL.ND IUl'OATE "TO" ANO "'ROl'I" 26 1113753 lill .. IOJ L.OA 11 ,•3 lw!T CHECK IWITCH AODRlll, 
27 03711 03017' L.OA 2, Uf'ilT ISOFT REGS SE,ORE SEEKING, 27 0376• 0"21e STA 1,RwRET ISTQRE JN AIADIWRITI M!TURN, 
21 1372111 HH:l6 1.0A 1,cvi..r,2 Jlftl< SU8ROUT1Nt NftOi 2d 0370!) IOU3b3 PITAT JPRINT OUT lRROR ITATUI I RETURN 
2i 1113721 0'511152 STA 11CYL.',2 fTMIS DATA TO PRDPERL.Y 2i 03166 0U767 .•1 ITD CKh, 
Jiii I03122 io•U56 STA 111,CVL.Tdl !EXECUTE TMt SEEi<, 30 I031ti1 01116355 cow 
31 03723 006351 SEl!K 31 I031111l I00I07'2 J"'" ,QI1<2 II' Sw1TCM2•1, LOOP. 
32 11312• IOl/JC3:>!1 C"Slll 32 03711 HCi37• !"Q?l<3 I CAI.AD !CAI.CUL.ATE ADDAEll 
33 03725 1400776 JMP ,.a 3~ ID3772 lllU7J2 F!.iJK2 ICAL.AD JMP AAGMT IF • HCTI « OR • u. 
3' I0372Ci I021rl•U L.llA .,,UH lw!T SEEK COMMAND, 3• I0371J 0i!J716 FCilll< 1 JCAl.AD JMP ARGMT I' C'l'L,,NI c 3U, 
35 03127 1112 .. 03 L.OA 11CYL.NO IANU CYL.INOER ADDRESS, 3!) I0377• 10fll6325 PC~l.P' JFINIIM ,ORMATTING 
35 037Jlil UJ000 ADO l,0 IAND ADON, 30 I037 7ei HCl32• MESU!;f 
37 lllJ731 ua•57 STA 0,IGUDAT JSTORE ON END OF FORMAT L.UT I 37 1113116 I000l1• FMTUYR l"'ORMAT DON!" 

;se ro3717 nnu "t.CAL. 
Jil U01110 ldH31!5 CK hi 
•0 U001 000116 JMI' 1 •2 

•1 "'""'~ !l!Ci.1077 HAL.T JRESTART PROGRAM £LHWHUi 1 

•2 lrl•ld0J 000777 JMI' 0 •1 JPERM, HAL.T, 
43 .. IOUl0• 11 ... 00 CWRTI 11't"110 
•:I U0!115 011111312 Cl>2I021 2rd2. 
'6 !Ulll06 02i0000 l'MTWI Hll0 
47 0401117 00411Jl!5 IFMHTI 'M1'4L.T 
0 IOUU !Olil•003 6UDATI I GOAT 
4il ue 11 rauu• WDLST I IGUO 
5111 UIO 12 1!101/10I00 CYL.NDI 0 
51 I001J 00i0illil0 5'001 ""' 5i I0014 1'111il6 liMTOYRI ,TlCTE /FORMAT DONEi/ 
53 0'6711!2 
5 .. 1152101 
5:> 11•:ii20 
150 117•73'7 
57 020705 
511 '11110011l0 
5111 to•02J t00!>21~ HfD 1 HI ,TXTE /c1~•cl2•PC 
8111 1•11520 



H67 0 MAlN 1·111068 oMAlN 
l!ll 00011111 IU 'SPfClA~ HAl.T FOR FORMAT fRNOR 

02 l~RINTS auT !HROR PC, THIN HAL.TS. 
u 
04 U026 ·U•415 f'l'IHL.TI STA3,SQll(2 IUYI IHTUl'N ADDlUHo 
i~ 0411!27 0H477 RUOI I 
;·e 04111.H Ul"Ui Al>OZL. 1,1,ue l'WlT~H lCl)•INH ,RlNT p.c;. 
01 0Ul31 HUU JMP FMHCO 
18 llllil0H HUi! l'CRl..f' 
l.Y 1(03J ·0HU4 fllUHGE 
1., i'J(IOU HOU 1'4EO.R 
11 uno 024408 LDA l1IQlU 

.12.IO•eH ioen22 TYPAtl 
u eou 01l~U& PCllV. 
U !U04i UHO 1.0A 3,IQIK2 
15 U0UHH77 flh40tH · HAl.T 
u uua ~ea•u JMP fSQlK2 
17 
18 (04043 HI0000 SQ I Kil 0 
u 
2IO 1110414' HHH HiUOI 0 
u 0•045 HHH I 
22 00•Hi UHI00 Ill 
u 04U7 HIUIH 0 
24' 04060 UH011 0 
25 0Ul!!l 000000 fd 
26 !0405:.! HHH Ill 
u 040!!3 HHH Ill 
28 0•05• 01!10l!li00 0 
2i 11140!!5 1)0011100 0 
30 111•1t10ti 111011101110 0 
31 1114~07 !0011101110 0 
3fi! t0•10ei0 ~HHl000 e 
3..1 1114i!U !60iHH00 Ill 
34 !6406fi! HIC01110 ' u 0410ti3 Mll000 %GOAT i 401 

• Ii • • • • 



• 
llU61l 
ill 
12 
u 
04 
H 
06 
07 
011 
011 
10 
11 
12 
13 
14 
111 
16 
17 
18 
lll 
2"' 
21 
22 
23 
a4 
25 
2!> 
27 
28 
21l 
30 
31 
32 
33 
34 
311 
36 
37 
u 
3~ 
40 
41 

11141!164 
0065 
11)4"'66 
041U7 
0407il 
154071 
04072 
0407..\ 
IU0H 
i\4075 
041rl76 
0411J77 
1114100 
11)4101 
04102 
04U3 
0410• 
!04105 
04Ue 
0411!17 
04110 
t04111 

0411& 
04113 
04114 
04115 
041U 
0017 
04120 
04121 

0214!00 
11)410459 
17ts400 
02100 
040454 
1754"'" 
054453 
020254 
I024~25 
107415 
1Ut0421 
024447 
l064U 
000411J4 
126520 
11)44254 
00207 
12:>00 
106414 
000404 
126440 
t044254 

!000410 
"'241l2S 
1254lillll 
122032 
004101 
11110254 
010254 
00ri!422 

• 
r•oc•~ SUBMOUTINE 11 c·~~~o IY CA~AO ANO REQUIRtS 
12 ARGUMENT& ~OLLOWING T~t CALL, A•GUM!NT !N CALL•l 
llS THf LOOP ADOUSS TD WP1ICH CALAD Wll.~ JUl'IP IF 
r• OF S~CTORS wRITTEN IS 1.ESS THAN 13, ARGUMENT 
PIN CAl.l.•2 IS Al.TERNATE 1.UOP ADDRESS TO WHICH 
rCAl.AO wILI. JUMP I' lJ (OCTAL) SECTORS AND EITHtR 2 OR 
14 HEADS HAVf BEEN WRlTTfN 1 AND THE NUMBER D' CYl.lNOE~S 
IIS 1.tss THAN 312, SUllROUTlNE EXITS TO CAl.L•3 WMfN 
JAL~ SECTORS, HEAOS 1 AND CYL.lNDEAI HAVE 8£EN wRITTEN, 

ADCA~I I.DA 0 10 13 
STA 0 1SEKSW 
INC 3 1 3 
I.DA 010 13 
STA 1!1 1CYl,.llll 
INC 3,3 
STA 3 1CAl.RTN 
I.DA 0 1 SEC 
I.DA 11Cll 
ANL># il.l1SNR 
JMP SECOUT 
I.DA 11XC12 
SUit# 0,1,SZR 
JM!' ,•4 
SUllZI. 11 l 
STA l1SEC 
JMP UEKh 
INC 111 
Sul# 0 11,SZR 
JMP ,+4 
SUllO l .l 
STA 1 1 SEC 

JMP INKHO 
LO• 1,cu 
INC 111 
AOCZlf 1,0,SZC 
JSR SMA~T 

SfCOUT I ISZ SEC 
UZ SEC 
JMP UEKSW 

lfilT IECTR COUNT 
IGET MASK X 'OR BIT 12 UN A 1, 
llS BIT 12 ON A 177 
JNUMBER !S c 10, SO DOUBLE lNC I ~OOP. 

rlF NUMSER lS 12 1 IT IS £ND OF 
rfVEN IECTR ltQUENCE, 
lwO CHECK 'OR !ND 0, ODD IECTR SEQUEN, 
ISET IECTR COUNTfR TO •1 FOR 
IODD 1£CTR l£QUENC£1 
IANO RETURN VIA SECTOR LOOP, 
llNCRMT C12 TO C13 AND CK 
IFOR END O' ODD S!CTR SEQUENCE, 
•COULO 8! 10 OR 11 S!CTR COUNT, 
rENO D' ODD IEQUINCE IS IND OF 
ISECTRS ON THIS SURFACE. Cl.A COUNTR 
rFOR START O' !V!N l!CTRS 1 AND 
lwO INCRf'IT HEAD COUNT~R, 
1•ET C10 AND INC TO Cll TO 
rMAKE SURE COUNT lS NOT 1.ARGER 
rTHAN c11, l' IT IS, lT IS 
JA PRO~RAf'I EAROR, 
•SUMP THE SECTR COUNTER 
ITWICE AND RETURN 
IVIA SECTR LOOP, 

• • 
10070 ,MAlt-. 
01 k1•12c 1uio2:>6 
0:iZ !04123 1£1ill:l20~ 
03 !04124 llJ242~7 
04 lll412ll 1221!1.32 
0:i I0412b lll0i04~4 
illb 1£14127 1:i244ill 
07 !04130 ~5ia?54 

08 !04131 IOllJ2412 
0~ kl<l132 0111l6b0 
1IO ro413J 0206ll7 
11 0•134 11)24601 
lii! 0413:1 122032 
lJ 0413b llllll2407 
14 04137 1:;24•0 
15 kl414kl 05!0254 
16 04141 0502:;6 
17 11)4142 0id24VJ2 
111 
111 
20 
21 
2:i! 
23 
24 

I0414J 
1114144 
04145 
!04140 
¥14147 
"'4150 

00!00~0 
0000!00 
0000(00 
!000012 
0153077 
000777 

INl(i"DI lSZ I-ID 
LL>A 0 1 HO 
LOA 1 1 I.MO 
AOCZ• 1,0,szc 
JMP .•4 
SUlfO 2,2 
STA 2 1 SEC 
Jf'IP •SEKh 
ISZ CYl.ND 
LOA 0 1CYl.ND 
1.IJA 11CLlH2 
AIJCZ# 110 1 5ZC 
JMP •CA~RTN 
SUlfO 212 
SU a,sE.C 
SU 2 1 Ml> 

JMP •CYLSW 

SE.ICSW I ill 
CYLSWI 0 
CALRTN I 0 
xc121 12 
SMAl.TI 101.T 

JMP 1 •1 

• 



1'!1071 0 MAlN 
fJ1 
02 
03 
1114 
00 
00 
07 
06 
0Y 
10 
ll 
12 
13 
14 
10 
16 
17 
111 
lY 
20 
21 
22 
23 
24 
25 
2tl 
V' 
2!1 
2lil 
3(0 
31 
32 

JACI REM AC0•CAC0,AC1l/AC2 
11!41 !51 
1141!52 
11141!53 
11!41!54 
!041 !55 
0 .. 1!56 
U157 
04100 
041tl1 
I0 .. 102 
041'13 
0416• 
U185 
0•1eo 
111,,.1 o7 
l'i4170 

ld4171 
04172 
04173 
164174 
0A11'~ 
1641715 
0Al177 
ii:14200 
0A6!fll 1 
1.1•crn 
lt)4203 

1111200 
011 ..... u 
1•202 
I00!0•13 
0!544215 
0;u,,.26 
120120 
101 li00 
142•12 
I 424kl0 
120100 
1700• 
01!!0773 
1704•'1 
176•20 
v.102413 

102400 
0:54411 
ltl34411 
12:121C3 
11"12ftl1 
14.>221'1 
170Al;oAI 
it!0017AI 
1262bl'I 
tl0io!41d1 
tl0~1'1~11' 

01Vl01 SUI:! 010 
DlVOOI STA 3,HSAV 

ov y I): 

sudZ# 2,0,szc 
Jl'IP OUT 
STA 3 1 MSAV 
~DA 3 1 M20 
"40VZL 1r1 

OLQOPI MOVL ill1ftl 
su1:1• 2,ro,szc 
sue 2, l'l 

OE.x Tl 

M1HL. lil 
INC 3,3,SZR 
JMP DLOOP 
SUt50 J,3,SKP 
susz J,3 
JMP '1•1SAV 

l(AC0,AC1)•AC1•AC2•ACIO 
MULTI SU!IC ~,0 
MuLTAI STA 3 1 MSAV 

L.DA 3 1 Mc0 
ML,QUPl MO\I~ l1l1SNC 

M0\111 0 1 0,SKP 
AODZR 2 1 0 
IflfC 3 1 3 1 SZR 
JMP ML.COP 
MOVCR 111 
JMP •MSAV 

MSAV I 0 

33 I0421tl4 177700 M2~1 
34 

• 

roivioE 

Jl'IUl.TlPL.Y 

• • 

lil072 
01 
02 
03 
04 
00 
06 
01 
08 
011 
1 IO 
11 
12 
13 
1• 
15 
16 
17 
1b 
1~ 

20 
21 
22 
23 
2• 
25 
26 
27 
28 
2~ 
31d 
31 
32 
33 
34 
30 
3tl 
37 
311 
31i 
4IO 
Al 
•:t 
43 
44 
4b 
40 
47 
•II 

0 .. 21!10 
04206 
!ll4207 
fll•210 
0•211 
r,,•c 12 
io4213 
11:14214 
kl4c 1:i 
I0421o 
kl4217 
VJ4221d 
!04221 
164222 
ld•a3 
0A224 
0422!> 
0•226 
t04227 
i04231tl 
1'14231 
;;}4232 

ltl!54!501 
044!505 
11!50!51!1!5 
010!5•6 
03140P. 
ltl24!5ia:l 
v.1210"11? 
125112 
1237!0! 
123411:11 
1:>l41dlil 
12401!10 
ltll!l4477 
llioll0771 
ltl00-'i!J2 
004474 
irl24466 
0311406 
1'1153511 
00~777 
lt)6f0211 
"'~~~24 

JTELETVPE NON INTERRUPT PACKAGE 
'AC1,ACll! SAVED 
1"MESS" PRINTS ASCil MESSAGES AS SPECIFIED 8Y ASSEH81.ER 
J"CRLF" PRINTJ A CAkRI4GE RETURN 
J"POCT" PRlNTS C(l) IN OCTAL 
J"?OCT" PRINTS CC1l IN OCTAL1 LEADING ZiROS SUPPRESSED 
1"POEC" PRINTS t(l) IN OfCIMAL1 LEADING ZEROS SU,PRESSEO, 
JTHc A~OVE THREt ARE 'CL.LOWED 8Y THE TA8 IN P1 TA! 
J"TINO" ACCEPTS OCTAL1 ANO 
l"TlNO" ACCEPTS DEClMAL SlNijLE PRECISION IIGNEO INTEGERS 
JINTO ACl fROM THE TTl. L.EADING NULLSr TA!S, 
IAND SPACES ARE IGNORED, A 16 BIT UNSIGNED INTEGER II 
JfORMEO, THEN NEGATED IF A MINUS SIGN IS TVPfO, 
JEXIT AT C&L.L•l IF INPUT ERROR ~ITH AC0•8AO CHARACTER, 
I (NOT A LEGAL DIGIT OR TERMINATING CHARACTER) 
IEXlT AT CAL.L•2 UPON TfRMlNATlNy CHARACTER 
, wITH AC~•ro, 0, .e, 12, 5:1 
I FOR flfULL.1 TA~, SPACE, CARRIAGE RETURN, COMMA 
JTME ABOVE ~AIT FOR TTO OONt, THEN CLEAR TTO. 
J"CHAR" PRINTS ASCil CHARACTOR IN CC0)RJ CC0)L. MUIT !E 0 0 

JExITS CA~~ •2 IF C(0)R•0r CORRECTS THE PARITY, 
'SIMU~ATES TAB ON ASR3J 1 

'"TYPE" PRINTS C(0)R, MUST HAVE PROPt.R PARITY, EXITS AT 
rC•~L.•1. REP~ACE "TYPE" wITM INTERRUPT TYPE IF DESIRED, 

MESS& 

PoLST: 
Pt.x IT I 

STA 3 1 Mt.SSR 
STA lrP,AC! 
SU 2,P,AC2 
ISZ Mt.SSR 
LOA 2 1 0 1 3 
LOA t,P,377 
L.OA 0 1 0 1 2 
MOllL• 1,1,szc 
ANOS 1110 1 SKP 
ANO 1 1 0 1 SKP 
INC: 212 
COM 1,1 
JSR CHAR 
JMl1 MfSS•O 
JMP 1 •2 
JSR Cl'IAR 
LOA 1,P,ACt 
I.DA 2 1 P,AC2 
SKPBZ TTO 
JMP 0 •1 
NIOC TTO 
JMP IMt:SSR 

JPRlNT A TEXT MESSAGE 

JC(2) POINTS TO MESSAGE 
IA ii BlT MASK 
ICC2)•0ATA WORD 

JC(IO)•OATA CHARACTOR RIGHT 
JlNC TO NEXT ~ORO 
Jf'LlP MASK 
JPRINT 
JANUTMEM 

• • 



• • • • • 
ll0073 ,MAlN jl0074 ,MAIN 
u 1114233 1024!01 ZOCTI sue 0,0,Sl<P 01 I04321:l 054434 Ci'URI STA 3,CHRET ,PRINT C(0) RlGMT 
1112 io4c34 02u&2 POCTI L.DA 0 1 P,C611J 02 ia4321 10131115 MOVS 0 1 !0,SNR JHETUMN •2 I~ NUL.L. 
13 I0423lS I05i,U!)7 STA 2,P,AC2 113 IU322 !001401 JMP 1 1 3 
04 !04236 03043'5 1.0A 2,0CTU •PRINT c (1) IN OCTAi. 04 1114323 11:>1110 MUVZL. 0,3 JCOMPUTE EVEN PARITY 
0:5 04237 llllll0404 JMP ,•4 0::; !UJ24 1770!04 ADD 3 1 3,SZR 
llUi 04c4ill 1rl!hlA!)4 POECI STA 2,P,AC2 0b 11102~ I001D777 JMP ... 1 
01 04c41 kl3,,.42 L.OA 2,DECT8 JPRINT c (1) IN DECIP1AL. 07 I0432b 1032eiei AO Ok 0,0 
1!18 !04242 1"241110 SUB 0,0 08 llJ4327 101300 MO~S 0,0 
u I0424J 0!'4!'13 STA J, MEHR •tSOTH ENT RYS PRINT NUMBER 011 111433!0 lrl344f>2 CHAR11 1.L)A 3,P,C11 •IS THIS A TAB 
1111 !04244 1"44447 STA 1,P,ACl 1111 "'4331 11641!) SUtj# 0,J,SNH 
11 t04245 04044'5 SU 0 1 ZSUPP JTHEN TAB TO NUT POllTlON 11 U.132 I0004I03 Jl'IP CHA,3 IYU 
U !04246 tHS04IO 1 STA 2, •• 1 12 111•33J 00441?4 JrtR TYPE JND PRINT %T 
13 04247 0!/Jirl0I00 DtcDCTI Iii JA"L.DA 2,TA8L.E" INSTRUCTION tJ 043341 002420 JMP ICHMET JEX IT 
1A I04125IO 11110777 IIZ ,., 14 lll433f> 02!0460 CHA,31 I.DA 0,P,240 •SIMUL.ATE A TA! 
UI !042!51 020444 1.UA 0 1 P 1 TA8 Hi !04336 004421 JSR TVP! •WITH 1 TO 14 SPACE& 
115 i042'i 1l!liHl5 MOY 2 1 2,SNR Jl~ TABL.E ENTRY•I 10 !041337 !0204110 L.OA 0,c11o~z 

17 !04253 01110751 JMP P,L.ST JUlT WITH TH 17 !04340 034441 I.DA 3 1P,C7 
18 04254 03U311 L.DA J, ZSUPP JZEROS SUPPRESS STUF 18 I0•34l 100• AND J,0, Sl.R 
1li 1114256 1024111111 SUB 0 1 0 111 !04342 000773 Jl'IP CHA,3 
aro -04256 146452 DECOTI suisa• 2, i, szc 2e !0430 !0410412 STA lll 1CHORZ 
21 !04257 00005 JMP DECP 21 043U Cl024 l0 JMP ICHkET 
22 lll41fifi0 141bA00 sue 2, 1 HOMl'I THf DIGIT 22 
23 11141261 03UJll L.DA 3 1 P,C90 23 0434b 05"'411 CRLfl SU 3 1MESSR JSAVE RETURN 
24 041262 10100 INC 0 1 0 u t041346 lti40'41!1 STA l r p I ACS 
25 !042'53 I000773 JMP DfCOT 2!1 0413417 vi516741e STA 2,P,AC2 
26 u2e41 151235 DECPI MOVZR# 2,2,SNR 21i 164350 0204341 L.OA 0,P,CHI 
27 0•fHl5 034'31 I.DA 3,P 1 C60 27 1<:14351 004747 JS!o! CHAM JPRlNT CARRIAGE AND t.F 
28 Ucll6 05442• SU J, ZSUPP ,i; (II) •DIGIT 211 04352 02IOA31 L.DA 0,P,Cl2 
211 !041267 1ei30fll0 AOC 3 10 JP1AKf ASCII 211 lrl4.15J 000fi!)1 JMP P,L.ST 
30 04270 1750!0• MOV 3 1 3,SZR 30 
31 I04271 004•27 JSR CHAH JPRlNT 31 04J!!41 000000 CHRETI Ill 
32 041272 000755 Jf'IP DECOCT HiET NEXT DIGIT 32 0435f> 000000 CHOnl 0 
33 33 043156 lrlHl0I00 MESSRI 0 
34 !0427'1 03I0425 OCTAISI I.DA 21 1 •1• 1 •DiCOCT 
35 04274 1000'10 l011llil00 
36 !04275 I010H0 11111110111 
37 0427b HUH 1000 
38 lrl4277 I0001H 100 
311 lrl4131110 01110010 10 
40 lil•301 1110!0001 1 
41 0431112 01110000 0 
42 04303 03043'5 OECTBI L.OA 2, ,•h,•OfCDCT 
43 000PJ 12 .Rox 10 
44 lrl43U 023420 10001!1 
46 0431115 01!11750 1i!ll!lkl 
46 U31111i HllllU 100 
417 041307 01110012 u 
48 154310 lllllll001111 l 
49 !0011 00011100 0 
'5IO 000010 ,ROX 8 
51 "'4312 !01110000 zsuPP1 0 
52 04JlJ 00!0000 P 1 AC11 " 53 04314 00!00160 P,AC21 0 
541 lrl41310 001601 l P 1 TAB& 11 •CHARACTfR PRlNTfD AFTER NUMlfRS 
55 I04316 01000b0 P,C601 ""' 56 I04317 11100377 P,3771 J77 



100711 ,MAIN ll0076 ,MAIN 

0l 0057 05UH TYl't:.I STA 3, TYPRIT JTYPE THE C(l)A IF 01 04410 02to773 Th4C,I L.OA 0,P,CU 

02 11100 1117414171 RUDS 3 JSWITCH 1(1), 02 0414111 0041746 JSH TYPE 

IU IU36l 177122 AODZI. J 13 1SZC 
,, H 11141411li? 0107414 TlNK 1 1 ISZ MESSR 

141 1141382 IOIUIU Jl4P ••• JlNHl~IT TYP! EXIT, U 0414113 0U711lfl TlNR 1 I L.OA 1,P,AC1 

eti eon UHll SKP8Z TTO es U414 0ue715 1.0A 31ZSUPP 

0Ci U384 0811717 JMP 1 •1 00 to44lf> 1711102 MO't'L. 3,3,SZC 

07 0413811 k!U 111 OOAS ilrTTO 07 0A4lti 12400 N~G 1 r1 
n uue 0un1 I.DA 3,P,377 H k14417 0HH7 JMP PEXlT•1 

0W UH7 175221 MO't'ZH 3,3 09 
10 041370 1CiUH ANO 3,11 u ld441120 102121 TlNOI AOCZL. 01f15"P JOCUL. ENTRY 

11 0011 ueeo ACCO 0 13,INC 11 ld41421 1024410 TINOI suso 0,e HlECIMAL. ENTRY 

12 !041372 03494114 L.DA J,P,CO 12 041422 0~4734 SU 3 1MUO 

13 04373 1U02 SUBZ1t 3,e, szc JSKlP NON•PRlNTlNG CHAR 13 1114423 000671 STA 2 1P 1 AC2 J ACli! IS SAVED 

14 1141374 0U761 IIZ CHORZ 14 00241 0311l757 1.0A 2,P,CU 

t5 0076 1113414117 LOA J,l',Cl!I u 04AU lliHH ADO 0,2 

l(i 0076 116U5 suso l131INR 10 Ill.UH 11112'40 sueo 0,0 

l 7 0077 05•7&6 STA 3,CHOR? JCl.R HORZ POI 17 11141421 040863 STA 01Z8UPP JMINUS SIGN AND 1.EADlNG SPACES FL.AG 

l8 04100 00207 JMP llTYPR!T u I04.tl30 0341602 TINS. I I.DA J, ZIUPP 

111 UOl HHlll7 P,C71 7 li 041•431 17HI041 MOY 3,3,IZR 

20 !0414112 HlllU l P 1 C1l 1 11 20 04432 0lllfll760 JMP UNI(, 

U I04103 1110UU P 1 CUI 12 21 U03 0UH0 Th1111 1 1 STA 3,P,ACl 

22 111•4104 0HU!S l',Cllfl 15 22 044341 1Hi36l0 8"PDN TTI 
u 0ueo HHAVI P,201 :ue u 0414135 018777 Jl'IP •• 1 

U 041•06 lllHU0 P,eo 1 41(0 24 04106 0tiHUI ouc e, TT! 

ab 04107 !bllllllHll T'f,RET I 0 2~ !04437 1111114161>1 JSH Ct1AH 
20 0AUlrl 03•7411 I.DA 3,P,CO 
27 041•4411 1164114 sutt• 0,J,SZR 
28 !04141412 UUllf MOVlf 0,11,SNR 
2i 0U•3 0110760 JMP TINS, JSPACE, TU, OR NUL.I. 
31r1 k14141•41 t!241432 L.Ol l 1TlN~, 
3' 04 .. 415 106015 ADC• lil,l,SNR I COMMA 
32 04100 00!07441 JMP TlNlC, 
33 I041U7 10u:u sun 0,1,su IMINUS 
J .. I0'441510 00040'5 JMP TlNM, IND 
3~ 04451 03411411 I.DA 31 ZSUPP 
36 u•is2 1772lrllil ACOR 3,J ICOMPL.EMfNT SlGN 
37 I044!53 lb5•US37 STA 3, ZSUPP 
38 1110!54 0007&0 JMP TlNW,•1 
3'1 041 .. !!!! 1~64119 TINM 1 I SUit# 113,SNR rlS IT A CARRIAGE RU UR lilt 
.tl9 0.tl4156 0114732 JMP T lfllt. 
41 0414197 02•UHI TlfllN 1 I L.DA 1, TIN1 I 

42 IOU60 10711122 AOOZ 0, 1,azc HiK IP I, NOT A DIGIT 
43 11141•61 1461513 SU81.• 2,l,SNC ISKlP IF DiliIT 
414 14411162 tiH73l JMP Tl NA, 
415 klo44153 iat0627 ISZ ZSUPP JUUT OF L.EAOING SPACEI 
.tl6 klo44114 020627 I.DA 111, P, A Cl 
47 0uee 1111120 '1DVZL. 1,0 
418 04466 115120 MOVZL. l!l, 3 
41i 11l41467 175120 MOVZL 3,3 
!50 111070 13711100 ADO 1, J J8 UL.0 P,ACllS + N~W DIGIT 
51 !04471 10220 Movzq 2,1 
52 0••72 125232 MOVZRlt 1,1,sze JSKlP IF OCTAL. MODE 
53 !041 .. 73 117000 ADO 0,3 JACO 2 OL.O P.~c11s 
541 1114147.tl 0H737 JMP TlNw. 
5b 044175 177720 TlNl, I .. 6fd 
!Sti 111414176 ld0i00!S5 TIN2, I 55 

• • • • • 
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1 MAlN 

• 
JPROCESSOR TIMER PACKAGE 
JTHIS PACKA~E IS CALLED WH!NEVER IT IS NECESSARY TO 
JIOENTlfY THE MEAN TIM! BASf OF THE COMPUTER IN 
IWHICH THE PRUGRAM REl!OES 1 THE MEAN TIME BASE MAY 
JTMEN 8t UTILIZtD TO Y!RifY OH CALCULATt TH! H!LATIONSHlPS 
JOF OTHER PERIPHERAL FUNCTIONS, , 
ITME PACKAGE RETURNS TO THE CALL INSTRUCTION WITH 
fTHE CONTENTS Of AC&• TO A CAL18RATIO~ COUNT 
JTMAT MAY 6! INCREMINT!D TO OVERFLOW lN 111 MlLLl• 
JSECONOS BY THE FOLLOWING DELAY LOOP, 
JTYP!&I MOV 0,0 
, INC 0,0,szc 
J JMP 11 3 
, 0 
I JMP TYPtl , 

llKP•NOT OVERfLDW 
JfXIT LOOP 
IANY FLAVOR ID SKP 

JTME CONTENTS OF AC2 WILL CUNTAIN A SlMlLAA 1~0 MS 
rITtRATlON COUNT IUT FOR THE FOLLOWING LOOPI 
JTYPEIZI NlO Iii 
I DIA 11 ,0EY 
r AND• a,a,szR 
I Jl'IP ,•• 
, INC e,e,SZR 
J JMP TYPE2 

' 

JGIT DEVICE STATUS 
IANY STATUS COMPARE 
J£XP!CTED STATUI !XlT 
r&KP OUT ON LOOP OFLOw 

JTME VALUES RETURNED MAY BE ARITHMETICALLY 
JPROCESS!O (MULTIPLlEDIDIVIOED) FDR LONG!R OR 
JSMORTER U!LAYS AS LONG A& THE STANDARD LOOPS 
IL!STED ABOVE ARE UTIL!ZED, 

' JlT IS HECOMMtNDED THAT ALL TIMING FUNCTIONS 
J8E PERFORMED WITHIN THE SAME GENERAL AR!A OF 
JMEMDRY AS THIS TIMING PACKAGE, 

• • • 
1~1!178 ,MAIN 
1!11 
011! 
03 
0• 
0l'i 
06 
07 
08 
01ii 
lil 
ll 
12 
u 
u 
lb 
16 
17 
18 
UI 
H 
21 
22 
2.l 
2• 
20 
26 
27 
28 
251 
3e 
Jl 
32 
33 
u 

IOU77 
0•0H 
041501 
!00112 
IOOU 
IUDU 
lil•Ol!ll.\ 
041506 
lil•H7 
0•l5li0 
04151 l 
0012 
lillOU 
!001• 

!0545157 
08351• 
HU16 
0e11111• 
IOH51• 
!000403 
illeliHilA 
000• 11 
0152877 
11'125~1!1 
UU7J 
ee111• 
~11351 • 
002542 

Jl'i I04!H5 0U5•0 
Jti Ul5l6 00l•lil0 

, 
JINITIALLYr THE TIMER PACKAGE ATTEMPTS TO 
JDETfHMlNt IF THE COMPUTER MAS A REAL TIME CLUCK 
JAVAlLA~Lte THE ITERATION COUNTS ARE O!VELOPED Sil'IPLY 
J8V SYNCING WITM THE CLOCK ANO COUNTING 
JTHE #OF ~OOP ITERATIONS AT 10 HZ, , 
JlF, HOWEVER THERE lS NO REAL TIME CLOCK THE MEAN 
JTJME BASE OF TME LOOPS MUST BE CALCULAT!D, THIS 
ris PERFORMED SY COUNTING THE #OF TXM£1 TH! 
JSTANUAND LOOPS ARE ITERATED FOR ON£ OUTPUT 
rCHAAAtlER TO Ot.VlCE "TTD" AND HEQUEITING THE 
J8AUD RATE OF DEVICE TTO BE TYPED IN IY TH! 
rT!ST OPERATOR, , 
PT?MEI 

, 

STA J, SVTlME 
SKPSZ RTC 
JMP Si,;ORE 
NIOS RTC 
Sl<PBZ RTC 
JMP 1 •3 
SKPON RTC 
JMP SCORE 
lOIUT 
SU15ZL 0,0 
JSR TYMt. 
OQA:; 1<1,RTC 
SKl'BZ RTC 
JMP ISVTIMf 

JTEIT FOR CAS/RTC 
JCAS RTC NON!Xl8 1 

JTURN CLOCK ON 
J BUSY • l II RTC 

JUONE •0 NO RTC 
JANO DEV TTO IS Ul!D 

J•10 HZ FDR ATC 

rPASSED To "TYMl" 
Jf'OR ElCf.CUTlON 
JACl ANO AC2•LOOP COUNTS 

ITHE 'DLLOWlNG SU8ROUTJNE IS TO RETAIN COMPATAllLlTY 
JW!TH THE OLD PROCESSOR IOENTI,ICATION AND TIMING 
JPACKAGt TD RETRIEVE THE LOUP COUNT FOR 
JTME OlA,6 OR C LOOP TYPE 2 
,JOII LOA 1,NuCAL 

JMP lcl,J 



iee7g ,MAIN 
u 
02 
0.) 

•• H 
H ., 
08 

"' 10 
11 
12 
13 
1' 
i:; 

0 .. 1517 
1"41120 
"4152 l 
111022 
1"4H3 
U!IU 
04&25 

00177 
u2oe 
011H63 
1Hl1111 
063!511 
0Hei33 
01U667 

16 11t•llH 01!165U 
17 !0027 1110715 
u uue 0us:u 
1i 0 .. 1531 lllHU!I 
H 
21 
22 
u 
2 .. 
211 
26 
27 
211 
2g 
30 
31 
32 

I04fl32 
00;,J 
00U 
14'!13~ 
04!536 
IO .. llH 
041140 
"41141 
I04:i<l2 
04fl4J 

1!51•"1l0 
lrl24!5U 
102400 
HIO!liUi 
10u0• 
12500 
020520 
!0'41117 
131000 
UH00 

33 IOOU 102 .. H 
3'11 US•:i 00651!5 
311 !04546 k'01517 
36 160'7 11144!11!5 
37 
38 {cl411:10 e3i1!5U 
3i 0A!i!51 006512 
0 Ul552 03U1112 
41 UllllJ VlHlll/l1 
•It 

• 

I 
ITHERE lS NO HTCwUTlLltE DIVlCE TTO ANO ASK 'DR 
liAUO RATE INPUT FROM OPiRATOR 
SCORl!I IORST 

sue ia,0 
JSR TYl'Hi 
DOAS 0,TTO IPASSED TO TYr.E 
SKP8Z TTO IF~ EXECUTION 

SCORAI JSR fTUMBl.ER IUUT TEXT 
SESOUT IASKlN' FOR BAUD RAT£ 

1THE FO~LOWlNG SfRifS Of INITRUCTIONS WILL 
IC4LCULATE TM~ ITlRATlON COOUNT FOR 
11 ~IT OF TTO OUTPUT A'TER RETRIEVING 
1THt CONSOLE BAUD RATl 'RO~ TH! 
IT!ST OPERATOR•~•REQUIRiS SU8RDUT1NE TINO 

JSR OEVS 
JMP SCOIU 
STA 1,1.oc~ 
LOA 21 5,301 

IROUTlNE ASSUMES AN 11 
INC 2,2 
LOA 1,0!oiDINAL 
SU8 0 1 0 
JSN 'KEYS.Ii 
"10\1 0,0,SZR 
l l><C 1, 1 
LUA Ill, LOCI( 
STA 11LOCI( 
"10\1 1, 2 

JlNPUT fRROR 
JSAYI UUO RATE 
111!1 

rJI T C~AIUCTER 
1u1ul't£ u ens 
1COUNT l'DR ~Ul.L 

JCl'IAR TIMf/.SITS 
JlF ANY REM, 
JPUDGE 8IT COUNT 

JSAV! ITA COUNT l 81T 

110\1 ~,1 JAC1 • SAUD RAT£ 
18AUD NATE TIMES COUNT FON 1 BIT 
1W!LL. EQUAL ITERATION COUNT ~DR 1 SECOND 

SUI! 1! 1 0 
JSR IKl!'rS•l 
STA lll 1 KN 
SH 11KS 

11 SECOND DI\llDEO 8Y 
L.04 2,S,301 
JSR IKEY9+2 

JMIJI. AC1•AC2 
1SAVE DOU8Lt LENGT~ 
JRE&IJLT 

10 • 111 MlLl.IIECONDS 
11111 

L.04 2 1 0R01NAL JtOUNT ,OR l CHAR 
STA 1,0H01NAL. 10ROlNAL,•l01 Ml TY,f 

JCONTINUE CAL.CUl.ATIONS NEXT PAGE 

• • 

111!1!11:10 ,MAIN 
01 
02 
03 
u ld4554 !020511 
15 04055 0il<iltivi7 
86 04b~5 16061105 
07 iU!5117 ~44505 
H 
H 
10 
11 
12 
1J 
1 .. 
10 
1 Cl 
17 
l~ 

UI 
20 
21 
22 
23 
24 
25 
20 
27 
2tl 
2~ 
30 
31 

!Cl4:i5IO 140120 
164561 111005 
0'1H52 151400 
Ul>IS3 1'Hi400 
16064 000A77 

f60D:S 
04566 
i411!57 
f64b70 
04071 
I0 .. 572 
Ub73 
0074 
04'17!S 

1Ub7CI 
I04b77 
!04600 
04601 
144602 
!04003 

13UJWl0 
02067 
125120 
10201/J 
11106472 
121000 
02UCl2 
!0316"70 
0111tl40! 

163047111 
1'06 .. 6• 
0444b5 
1;, 1 il011! 
l!l24402 
H2 .. 53 

1 
11 SECOl><D COUl><T/1 CMAR COUNT • # CHARIS PER s~c 
1THlS CA~CUL.ATION IS USED TO fXPAND T~E TYPE 2 COUNT 

LOA 0,KN 
L.OA l1KS 11 SEC, RESTORED 
JSR fKEYS+2 JOIVICE BY CH•R, 
STA 1,KS 1# CHAR, 1 SEC 

JCALC R~LATlONSHIP 0, REM, TO 1 CHAR TO FILL SECOND 
ll!OVZL, 2,1 
ll!OV 0 1 2,SNR 
INC 2,2 
SUI! 0 1 0 
JSR •~EYS•2 IOIYlOE REM INTO CHAR 

,AC1•FUOGi fACTOR 1 RELEATION8HIP OF CHAR TO TOTAL. l SEC 
l'INlSH CALCUl.ATIONi ON LOOP T~PE 1 TO• lSECOND 

11!0\I 112 J~UO&E FACTOR 
L.OA 1,NUCAL JlNTO CHARACT~R TIME 
MOVZL 111 
SUI 0,0 ,WIL.L • 
JSR fKEYS+2 JPOHTlON OF CHAR 
MOY 1,0 1TO COMPLETE 1 S!CQND 
L.OA l1NUCAL 11 CHAR, TYPE 2 LOOP 
LD' 2,KS I# CHARS IN l SEC 
JSR tK£YS•1 I+ PORTION D' CHAR 

IDOw8~E ~EN&TH AC~,4C&•1 SECOND FOR TYPE 2 ~OOP 
L.OA 2,S,301 IUIYlDE 8Y 10 FOR 100 MS 
JIM tK!Yh2 
STA 11NUCAL. 
ll!Q\I 1,2 IAC2•100MS 1.00Pa 
LOA 1,0RDlNAL IACl •100MS LOOP 
JMP '8\IT IM! 

• • 



• • • • • 
101118! ,MAIN 1!00112 ,MAIN 
11 , 1111 I 
12 JTH£ FOl.l.OWlN& SU8ROUTIN! DETERM!NEI TH! lTIRAT!ON ma n;oNSTANTS SU.,R, LINl<S ANO TEMP STORES 
1113 JCOUNTI FOR THE DEVICE SPECl,lEO BY T,.,E INSTRUCTIONS 1113 04683 00IOl'll00 MVTP'IPI 0 
IU fFOLl.OWlN& THE JSR CAI.I. TO TYME u IO•IH54 00!0000 ORDINAL I 
u roou e,RTC DR DOU l,TTO IHI !046:10 I00I00100 NUCAl.1 0 
116 J IKP8Z RTC OR SKPIZ TTO 00 !00:16 !00!0000 SVTlMt.1 0 
117 , 07 IU6!17 0111420!1 TUM8L.t.RI ,.,ESS 
H 00114 0U11'1!1 TYMtl I.DA 11 1 •SAVE INTR, I.INK 01 t046filO 000000 LOCKI 

"' llil UHS 044U6 STA 1 1RVTMP 011 (1)461'1 IOU•a 1 l<hll TINO 
1tO IUH6 U•07 1.UA 1 1ENTYM 1il I046U 004172 MUL.TA 
11 !04617 04001 STA 1,1 •FDR 1.DOP 2 INTR, 11 !00153 lll04102 DIVUO 
12 ueu UUH I.DA 1,11,3 •GET DOU 12 (1)46154 tOeH00 ICS I 0 
u 041511 0U4U STA 11 TlMA 13 111466!1 llllHHI l<NI 0 
u IU612 uuu STA l 1 THiii 1• 10•l566 IOlllH12 S 1 31HI u. 
Ui roou lll•4421 STA 11 T IMC •FDR UECUTf. lb !04667 !00021!1 SESDUTI ,UTE 1c1!1>cta>cl2> 
16 t415U 025411 I.DA l, 1, J rr.n IKPIZ 16 io467IO 152012 no 8AUU IUTE 1• I 
17 ul5u1 !0440!1 SU l1T1Mhl 17 147724 
l8 Ufll6 14014 STA l1TIM8+4 JFOH EXECUTf. lb I04U40 
111 I04til7 115241110 SU8 a,a 111 082!101 
2lil !04152111 12600 SUll 111 ICl.R CTRS 2!0 120u• 
u UU1 011111• TlMAI DOAS 1111 HTC JOR TTO 21 fd4111722 
22 04622 1110:114 SKl'8Z RTC 22 1427211 
2J 04623 0H'77 JMP ,•l J WAIT 'DR DONE 23 0376•U! 
u 04624 1241104 COM 1111 SZR IAND 2ND DONE 24 12H7!1 
2:1 llJ46H 11100774 JMP TlMA ITHEN ITART COUNT1N' 2!1 0011l!iH00 
26 "'4626 0151114 TIM81 OOAI l,RTC ITME THIRD DONE 
27 ITME FO~l.OWlNG COMPRISES LOOP TYPE 1 
28 11141527 101000 MOV 0,11 
211 I046311J 12!5411!5 INC 1 1 1,SNR JwATCl1 FOR 01'1.0W 
311 Ul5U 0H41U JMP 1 +3 
31 04632 0153!514 SKPSZ RTC 
32 11)033 0H774 JMP TlMB+l 
33 Jl.ODP TYPE 2 15 COUNTt.D UNTll. PI l'ROM DEVltf 
3• "4634 I061114 TIMCI UDU llJ,RTC 
3:1 !04630 !080177 INTEN 
30 ITHE fO~l.OWlNG INSTR, COMPRllE THE 1.0DP TY Pf a 
37 04636 kl 15!00(00 NIO i!I JAND lT ITERATES UNTii. 
38 1!14637 06"40111 OlA 0,0 llNTERRUPTED 8Y Pl 
31l toU841d 1111200!5 AOC 0 10 1SNR 
4111 0•u1 !063077 MAl.T IFlLI. INSTR, 
•l lll•b42 1!IU04 INC 2 12,SZR Jl.OOP CTR 
•a lil4Ci43 I00I077J JMP TlMC+i 
43 04644 !015311!77 HALT JOEVICE OM Pl FAii.ED .. 111464!5 11)111415415 ENTYMI .•1 JTO HUE Wl1t.N Pl 
40 !04646 I04406 STA 110RDlNAI. JUVE: I.COP l 
46 046•7 0!504!06 STA 2 1NUCAI. JAND LOOP 2 
47 111415150 02UIU LOA 111 1RVTMP 
48 0415:11 040001 STA 11,1 JRESTORE INTR, LINK 
411 046:12 001402 JMP 213 JRETURN TO CAI.I. 



lllJ083 tl'IAl N 
01 
02 
03 

"' u 
0ti 
07 
08 
011 
1IO 
11 llJ~'7112 UU23 L.AYUPI 
12 IOOU 05U23 
1J U7U 0U•23 
l 4 IU7U ua•o 
15 11H•7ee !02015 
10 llJ•707 U5'Jl5 
17 047U 0H07 
18 I0•7l1 UU17 
1i I01117l2 006'12 
20 U7U U.UH 
21 11111171111 IOlll6402 
22 10•7l& 011002 
23 I04716 0U7b1 
24 0111717 1r12uee 
2~ I01117:U uuu 
26 U72l nou 
27 ~111722 1110100 
211 
211 IOlll723 llllil0000 CAl,181 
30 1o1•71U 004702 01.v.ru 
31 ""7U ldlllilll00 OL.Vo i S 
3:1 0'726 000000 01.¥ 121 
33 0111727 000000 DL.¥131 
34 !0111730 Hi'11114 CXL, 1VI 
30 

• 

llNITlAl.lZING SU8ROUT1Ni 'OR IUIROUTINE DLTYM, 
IPREREQUISITEI AREi THE PTll'IE 'ACKAiE l'IUIT HAYE 
IBEEN RUN SUCCEll,UL.l.Y AND TH£ CAl.XIRAT£D COUNT 
IRETURNED lN AC1 HUIT 8£ ITORiD IN TH£ LOCATION 
ITAGGED •CAl.I8", L.AYUP 1.0AOI THE NEGATED COUNT 'OR 
11 MlLL.lSECOND INTO ,WERK (OF THE DLTYM SUBR,) AND 
JlNTO ACl, Al.I. ACIS EXCEPT AC1 ARE SAVED, ACl (C) 
JRfTURNED ZiRO INDICATES •CAl.18 1 NOT LOADED, 

STA 0 1 DL.Y 11 JIAVE OUR ACIS, 
STA 2 1 DL.Y 12 
STA 31 01.Y,3 
suso 0,0 ICLEAR AC0 ,OR DIVIDE, 
L.OA 1rCAL.18 rCAL.18 L.OADED PREVJOUSL.V BY MAIN, 
MOY# 1r1rSNR JCKN IF CC) CAl.18 • Ill, 
JMP 1•7 
1.0• 2,cx1.,v 
JSR 101.Y,0 JOI YID! COUNT BY 1U, 
Nf.G 111 
STA 11 f,+2 
JMP ,•2 
,wEMi< 
1.UA 01DL.Y11 JR!STORE AC'S ANO RETURN wITH 
L.DA 21 01.\1 12 11 MS COUNT IN ACl, (C) Atl WILL. 
L.OA .l,Dl.Y,3 IBE RETURNED 0 IF CAL.18 IS 
JMP 01 3 J~OT L.OADED, 

0 
OIVO 
Iii 
0 
0 
1'4 

• • 

l 11J0b4 ,MAIN 
01 
lll2 
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IU 
ee 
0b 
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17 
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JMAIN PROGRAM SHDul.U SE CODtD SUCH THAT TH!S SUBR, 
JwILl. Bt CAL.I.ED BV "DEL.AV" FOR STANDARD FQRHAT, 
J80TM THE PTIME CPROCESSOR TIMER) PACKAGE AND 
ISUBRDUTINE l.A¥UP MUST HAVE BEEN CALl.fD suCC!SSFUl.l.Y 
JPRlOk TO CAI.I.ING THIS SUBROUTINE, THE ARGUMENT FOi.LOW• 
JING THE CAI.I. XS TME ADDRESS QF THE DELAY CONSTANT, 
JAi.i. ACIS ARf SAV~D. RETU~NS TO CALL.•2 DN END OF 
JUELAV, A SAMPL,E INSTRUCTION SEQUENCE SHOWING THE 
JPROPER I.INKING OF Al.I. THREE IUBROUTIN!S II AS 
IFOL.l.OWSI 

I JSR fSTIME 
JHOV# lrlrSNR 
JHAL.T 
ISTA 1,UCAL1B 
JJSR f!Xl.AV 
I MDV# l ,1, SNR 
Jl'IAL. T 

I••• PROGRAM CONTINUES 
JOEi.AV 

J,UMS 
J••• CONTINUE PROGRAM 

JWHERE STIMEI PTIHE, 
JVERIFV COUNT IS L.OAD!D, 
INO COUNT 1 MALT ON ERROR, 
rwHERE ICAl.191 CAI.II, 
JWHERE lXl.AYI LAVU,, 
JYERIFV ,WERK IS LOADED, 
INO COUNT HALT ON ERROR, 

TO POINT WHERE DELAY IS REQtD,•• 
JWHERE DEl.AY•JIRflDL.YrAND 
fIDl.YI DLTYM. 
JlfiHERE ,251i111 25, ON PAGE I, ....•...........••• 

JPROGRAMMlNG OVERHEAD SHOULD BE FACTORED INTO ALI. 
JPREClSE DEi.AV MEASUREMENTS AND ARE DE'INED AS 
JFOl.l.OwSl, 1, 11111 
JNOVA COMPUTERCFROM CAl.L TO RETURN)••••••• 
I 5111 MICROS PLUS 16,111 MICROS PER MIL.1.IIEC, 
11200 COMPUTER(FROM CALL TO RETURN),,,,,, 
, a111,, M!CROS PLUS s.• MICROS PER Mil.l.ISEC, 
1801 ~OMPUTER(FROM CAl.L TD RETURN),,,,,, 
I 15,2 MICROS PL.US 3,2 MICROS PER Mil.LISEC, 
ISUPER NOVA CDMPUTERCFROM CAI.I. TO RETURN),,,,,, 
I 15,8 MICROS PLUS 3,2 MICROS PER MILl.ISEC. 
JSUPER NOVA SC COMPUTtR(FROM CAl.L TO RETURN),,, 
I 11 17 MICROS Pl.US 11 8 MICROS PER 1'111.LIS!C, 
IPRDGRAM~ING OVE~HEAO DATA MAY AL.SO 8E USED TO 
ICALCU~ATE CEl.AY ACCURACY, 

• 



• • • • • 
111815 1MA1N lflllU6 ,MAIN 
1U 144731 0A042!1 DL.TVMI STA 01Dl.V14 JUVE DU" AC'S• 01 
112 lil4732 IUHH STA l1DLV05 02 J&EARC:H ROUTINE 
IU IU733 05IOA25 su 2,01.v,5 03 
04 0A7U 152AO SU80 2,2 IU JCAl.l. SEARCH A Cl •NAiii! 
1115 U731J 01JBU0 STA a,Dl'lt:GA JCOUNTS MlLl.IIECI Ill& , TABLE ADDI(, 
15 U736 IOUA00 LDA 2,19,3 JGIT # MlLLIIECI ARGUMENT, 16 , RETURN • NOT FOUND 
117 0A737 150A00 NEG 212 JAND NEUT!, 117 , RETURN • ,DUND, ACa•,DlNTER 
118 11147 •0 02••21 LOA 110WERK JCC),W!RK •NEG COUNT 'DR lMS, 08 
HJ 0•1•1 121000 DI.TUI MOY 110 HJ !05000 03100 SRHI l.l.)l 2,013 JAC2•TABLE ADD REIS 
U 0A7•2 101H0 MOY 01 II , .. TMES! u 0!5001 02101110 l.DA 01012 
U U70 UJ1AtU5 INC 010,SNR , •• INITRUCTIONS 'ORM 11 05002 101'10!1 "IOV 0101SNR 
12 U7U li!IBUIU JMfll ,•3 12 05Hl3 011llA01 JMP 113 JNOT 'DUNC 
U U70 0153500 SKfllON Iii •• TH! DEL.AV 13 050U 122415 sue• 1,0,sNR 
14' IU7 Afi 00077 A JM, ••• •• TIMING I.DOI' 1 l• 0110111!1 !0014'02 JMP 213 IFDUNO 
10 84'747 01024111 IIZ OMEGA 15 11!5016 15U00 INC 212 
u 0•715111 llSlAe• INC 2,2,azR JlNC DOWN MUl.TIPL.Y COUNTER l6 05H7 01ill0772 JMfll SRH•l 
17 047151 011111770 JMI' OL.TVl ILOOI' 'DR NX MIL.L.ISIC, 17 015010 17011100 Cl7i11KI 17001H 
U IOA7152 lilUAIU LOA 0,DL.Y 1A JRUTORE ACIS 18 
1'l !0475;) 0UAU LOA l ,OL,V,5 l~ 

u 0•715• nuu LOA 2,01.v,e 20 I SIZE MEMORY 
21 0A71515 Hll•lill JMI' l, 3 JANl.l R!TURN, 21 
22 22 01:1011 I054A•l SMI SU 31SM,5 ISAVE RETURN 
23 U7156 000000 DLy,Al 0 23 !05012 030215:1! I.DA 211.UT JlifT END PRDGIUM AO DRU I 
24 047'17 00000111 DL.Y 151 0 2"' IO!eU 020222 L.DA 01c212 Jl.OADt:R 8Ul'HR 
u 0•760 011100H DL.Y,51 iO u 0eau 0U000 SM.11 L.DA 3,012 JSAY! (C) OF LOCAT!ON 
26 04'761 01i10H0 .W!RIC I 0 25 0150!!1 05101110 STA 21012 JWHlL.E lT lS V!Ril'IED 
27 27 0!101& I02l!ll100 I.DA 110,2 JL.OCATION EXISTS, 
28 28 1615017 0::10000 STA 310,2 JRESTORE CC) 01' LOCATION 
aP , AC0•ClC0 1ACl)IAC2 , AC1 • REM 2lil 0!102!0 1•&•1• SUS# 2,1,SZR JCHECKING IF L.OCAT!ON Ex%STS 
30 0A762 0!5UlA DIVDI STA 3 1 MDV 15 I DIVIDE 31l 050U 00UI04 JMP SM,2 JNO, l STEP BEYOND 8 
Jl U7153 IUUlA LOA J,MDV.l 31 015022 15100 INC 212 rvu. INC TO Nx, 
32 04715• 12!1120 MOVZI. 11 l J2 !01511123 151133 MOVZL• 2121SNCJCHECK FOR c 32K 
33 0A75!1 llll 100 MllV.21 MDVI. 010 33 051!J24 01110770 JMI' SM.l rSTILL. UNDER J21C MAX. 
34 047156 142412 suu :z,e1szc H IO!l021J 11200 SM,21 SUS 012 roEDUCT BUl'FER l'OR BIN, L.DR, 
35 0•767 14200 SUll 2 1 0 35 0::lll26 0::10270 STA 2, CME ND rSAVE END 01' MEMORY. 
36 04770 125100 MOVL 1.1 36 05fl27 0202!12 LOA 01LAST 
37 !04771 17!141104 INC 3 1 31SZR 37 0151lJ0 11aoe SUB 012 
H 0•772 000173 JMI' MOV,2 38 05Ul 16207!7 l.OA 0,Cl70K I MOW MANY SECTORS WIL.L MfM 
Ji 04773 176••1 SUBD J,3,SKP 3~ 05032 143'114 ANO• 210,IZR IAL.t.OW 
A0 "1477• 17bA20 MOy,JI SUBZ J,3 40 0fie33 I0004'U JMI' SM,A JMAX%MUM1 211 OCT Al. 

•l 0477!1 00240 l JMfll tlMOV,15 41 !0!1034 02022& L.DA 01C7400 
•2 !0477& 0000H M0V 1 !H 0 42 I015U15 113700 ANOS 012 rHOOM l'OR 17 OR L!SI 
0 U777 177760 MOV 1 ll •21!1 0 015111315 0516271 STA 21 SMU JMAX SECTOR COUNT 
4• A4 0511137 126400 SUll 11 l 
4!1 0 0504'0 12!110 MOYOI. 111 rliENERATE # SECTORS 

•o 40 IOU41 151'!24 MOYZR 212,SZR r MASK 
47 •7 165042 000776 Jl'IP ,•2 

A8 16500 12!53!00 SM,31 MOYS 1 d 
4i 01504'4 i11U307 STA 11 LMSK 
150 !015045 002•015 JM!' tlSM.5 
51 
!52 
153 io!IUO kl24212 SM,AI L.OA 11 C17 
54 015U7 12100 INC 1, 0 
15!1 0150150 i:!4127 l STA 01 St'IAX r MA)( SECT CNT•H 
155 05051 i001d772 JfllP SM.3 
!17 v.'1150152 00011100 SH.!H 0 
58 



11'087 , l'IAlN hH6118 .MAIN 
l1J1 01 
02 IL.lNf SCAN SU8ROUTINE 02 iiH5132 02421• ASSNI LOA 1,c37 IASSEMSLE NAME 
IU 'BVTf POINTER IS 1.INCT u W)5133 U3Ail0 ANU 11 0 
u 0• i0513' 02023 L.OA 1,ANAM 
05 'CAl.L G!TATM 05 051,35 030A27 L.DA 21 C17tiK IJ LETTERS VET 
06 , RETURN • ACIU # 0b (05136 133404 ANO 112, SZR 
07 , AC1•NAME 07 i!l!H37 0ih1731 JMP liA,1 IYES, IfiNORE T~E REST 
H , (C)•1 IP' CR DELIMITER 011 lil5140 127120 AOOZI. 1r1 
11111 0'1 lil5141 l27120 AUOZL 11 l HI I.EFT 
1lil llJH53 eueu liA.IU LOA 0 1 f"INO 10 165142 125120 MOV ZI. 11 1 
11 05054 1010~!5 MOV 0 1 0, Sli!R 1l 05143 1cH00 AOIJ 11 Ill 
12 !05U5 0H4U JMP GA,1 'NO NAME OR # YET 12 05144 040413 STA 01 ANAM 
1;, wie0ee lll2e253 LOA 0 1 L.lNCT 13 0!5'45 010418 ISZ FINO 
1'11 16!ie!l7 0Ali!5U STA 0 1 SLNCT Hifl1!MBER 1.lNCT 14 lcl!!l 46 ilU722 JMP GA,1 lliifT MORI! 
15 05060 040:102 STA 0,SRCH rs&:T SEARCM 11'1.AG 15 
1Ci 05ll01 0U07 JMI" (iA,1 10 001 <117 id20412 fX,11 I.DA 01SL.NCT 
17 17 i05150 lol0253 STA 0 1 1.INCT 
u 0!1H2 054•7• GATMI SU 3 1GARET 18 05151 11111021 MOVZ lil,lil,SKP lt:Lt:AR CARRY 
111 fd5!063 U24H SUit li!I, 0 19 !051~2 1010<110 fXIT i MOVO 0,0 ISET CARRY 
20 05eu i0<110473 STA 0, ANAi-i 2!0 i:l5153 0204215 I.DA 0,ANUM 
21 05085 0•I0473 STA 0,AlllUI" 21 lcl510' 0244!03 l.OA 11 OiAM 
22 05065 i1411U74 SU 0,SkCH 22 11151~0 lcl024!01 JMP •liARET 
23 1115067 040474 STA 0, 11'1"./0 2.> 
24 ld5e70 ld30253 GA, 11 I.DA 2 1 1.lNCT 24 ld510b 000000 GARET I 111 
20 i:lOI07 l 0U253 ISZ 1.INCT 25 05157 itl00000 ANAM I 0 
26 05072 1!11221'1 MOVZR 2 1 2 2b 051tilcl ldH\1100 ANUMI 0 
27 051!73 021000 l.OA Ill, '1J, 2 27 05161 00klVlllHll 51,.NCT I 0 
28 0507t11 024224 LOA 1,C377 28 05162 000000 SRCMI Ill 
29 111)5070 1010!02 MOv lll,0,szc 211 05163 000000 FlNOI 0 
30 165076 101300 MOVS 0, ill 30 0516• 1760!00 C17biC.I 178000 
31 05!77 12U00 Allll.i 1 1 0 I (AC0)R • BVTt. 31 111)5165 ~Vl0l'l54 C54I 541 
32 05100 024215 l.DA 1 1 C40 32 i051titl 000007 C7: 7 
3J i0!510 l 122Alt5 SUH# 1 1 i 1SNR 33 
34 05102 ltl00nH JMP liA 1 0 I SPACE OEl.IMITER 
35 05103 i0244162 1.0A 1 1 C!l4 
36 i0!510• 122A1!5 SUtH1 1,0,SNR 
37 0!5U5 lcl0074115 JMP GA,0 'COMMA DELIMITER 
311 !05106 IOU223 1.0A 11 C2ll5 
311 lcl5107 122415 SlJ~ll 1 1 0 1 51\iR 
•til 11)5110 !Ul21U2 JMP EXIT 'CR DEl.lMITt.li 
•1 05111 fd244fl1 1.0A 11 SRCH 
42 05112 125004 MOV 1,1,SZR 
413 llJ5113 000A3A JMP EX,1 JSEARCH 'LA(; ON 
'4 05114 Wl3kl2115 1.0A 2,C!l0 
45 ld5116 034211 1.0A 3,C67 
A6 !0!1116 1021!133 AOCZ# 3 10 1 SNC 
47 ld5117 112n2 •ocz• 111,2,szc 
411 05120 i0fllltl412 JMP ASSN '"'OT • 
411 05121 024445 1.0A 1 r C1 
50 05122 123400 Al'OIJ \,0 
51 05123 024435 I.DA 1 1ANUM 
52 111)5124 121120 AODZL. 1,1 IASSEMBl.E OCTAi. # 
53 05125 UH5l20 MOVZI. 1,1 
5<11 05Uc 12311100 AOC 1 10 
55 05127 1!!40431 STA 0 1 ANUM 
56 11)5130 0 l0A33 ISZ FIND 
57 05131 0iHl7~7 JMP GA,1 lbET MORE 

• • • • • 



• • • • • 
!00!HI .MAIN ! lll090 .MAIN 
01 I'll 
02 IPlillNT MEADER 02 
03 03 
04 1:)5167 010112 MEDI ISZ MSW •PRINT HEADER ONLY ONCE 04 0i524b Ulli54l CI SUBOl. _,,0 1 SKP ICMt.CK DATA •• , 
05 05170 kl0140il JMP 0,3 l'OR EACH COMPl.ETi TEIT 05 ill!!247 102isc0 GI SUIHL. lll 1 0 IGENERATE CATA ••• 
06 io!!171 ll!!4447 STA 3 1 HRl!T 0b .o!!2!50 I04f0!514 STA 0 1 1'STGC JCCCA)•START AOURESS 
07 0!1172 lll20447 l.OA 0 1 11RET+1 •TME MOOE DETERMINES 07 0!1251 054!!1 l STA 3,GRET IC (SC) •NUMBER OF SECTORS 
0e 0!1173 !i';'!llJ203 l.OA 2 1 MOOE ITME TYPE OF OPERATION 0b icl5252 !02100 L.OA 0 1 0 1 3 IWOMO l'Ol.L.OWI~G TME CAl.l. 
0lil !0!1174 11;)11100 ADO 111,2 •IN PROQRESS 111111 052!!.t 040!512 STA l'l 1 PATT JDEFINES THE PATTERN, 
u 05175 11121000 l.C• 0,0,2 Ul I0~254 IOUl50e ISZ GRET 
11 lfl517f:i UU04 STA 0 1 Mt.0,1 11 td5C!i55 0211l2f\J l.IJA 0 1 1/ARST 
112 015177 011Jb32!5 PClill.P' 12 0!!2!!b I0411l2ti6 STA 0 1 1/ARPT 
13 0!5200 006325 PCML.F 13 1:1!!2!!7 02I0:?!57 L.OA 0,CA 
14 I0!!201 011Jb32• MESSAGE 14 0!!,i!e!0 e40020 STA 0 1 IDXIO 
15 015202 01rHH'liH" 11ED. l I 0 I "Rt.CAl. OR SEt.K, ETC. lb I052ti1 1111402111 osz IOXl'l 

lO 1:15203 01116324 MESSAGE lb 05262 02111310 l.OA 0 1 ,SC 
17 05204 00e2e1 MSC044 I C'l'L." 17 0!121!~ l0l311J0 MOIJS 0ri<l 
18 0!1205 ld310l7• I.DA 2 1 Ul'dT 18 05264 1004H NECO °'' 0 
1g 05200 0251'l56 l.DA 1, CYl. T, 2 1g 05265 11:1051!1 STA 0 1 GriC 
20 i.Hi207 125415 IfllC# 1.1, SNR 20 lll5266 ial441f> OSZ FSTGC ICiEN/CMECK FIRST swnr;11 
21 14521~ 125411:11'1 INC 1,1 21 052!17 00044!1 JMJil CC 
22 I05:i! 11 00b323 TYPZ 1 2il 052711l 00647!! GG1 J&R llPATT I GE!liERAH DATA 
23 I05212 I006324 Mt.SSACiE 23 v;5271 .042i":i!0 STA 0 1 11IOU JSTORE IN MEMORY 
24 '15213 1110021)4 MSC04!! Jl'IEAO" 24 05272 010474 ISZ G1o1C 
25 ldi5214 024256 L.OA 1 1 MO 2b 05273 lll011l775 JM!' GG 
26 0!1215 ll06323 TYl'Zl 2b 1115274 002466 JMP ll!iRt:T 
27 td521!1 011l6324 MESSAGE 27 
28 ld52 l7 I00ti2!11 M5li4!1 ISECT• 28 
2g lll5220 024254 ~u• 1 1 SEC 29 lll!!275 I07 ld47 7 CKER I READS 2 '11' h3•1 DON'T PRINT ERRORS 
30 !05221 11106323 TyPZ 1 3IO i:l5276 USJ1:i!0 AOOZL. 2 1 2 
31 05222 lll0!132• "IESSAGE 31 0!1277 103122 SIN11Bl ADOZl. 2,2,szc 
32 00223 0111627 2 MSGA7 l#SECT• 32 !0!1300 000432 JMP CKA 
33 IQ5224 02420!5 l.OA 1 r SC 33 11:15301 lt'!54A62 STA 3 1 CKRtT JA ERROR DETECTED 
3A I0522:l 111011323 TYPZl 34 111!!302 !044465 STA 1 1 BAO 
35 lll522b ~06324 MESSAC.E 3!> 05303 lc)404155 STA 1i 1 GOOD 
36 05227 lllllJ61!1!!3 MSG17 IUNlT I 3b 05304 010460 UZ FSTGC 
37 05230 024174 L.UA 1 1 UfllIT 37 05305 000405 JMP CK1 IDON'T PRINT HEADER 
38 !05231 0il6323 TYli'Zl 38 !05306 lll06304 MEAOE;R 1 11 ACOR COOOO BAD lllORD 
3g 05232 03011!45 ~DA 2 1 45 3g 0!5307 00632!5 PCRl.F IETC. 
4kl I0523J 1:125000 l.OA 1, l'l,2 411l I0!!310 006324 MESSAGE 
41 0!1234 12511105 "1011 1,1,SNR 41 !05311 it0b 114 MSG22 
42 ld!5235 002403 JMP llHRET 42 lll!l3l2 fll30402 CK11 L.DA 2 1 !'STGC 
43 '15236 03500• ~OA 3,4,2 43 I05Jl3 17b120 ADCZL. 3 1 3 
44 015237 00140111 JMP 0,3 44 05314 ll57036 AOOZ# 2 1 3,SEZ 
Ab 0!1240 00011100 11HET: 0 45 11153lb kl0244!1 JMP llCKRET lcXlT 1'•3 ERRORS, 
46 05241 ro0b242 .+1 
47 1a!!242 005776 MSG:Z "' RECAl. 
411 ld5i43 IOllJ6002 MSG3 J1 SEEK 
4~ 015244 00622~ MSC032 J2 READ 
:Siil 1111524:) 00bU0 MSC03J 13 WRITE 



llOliHH , MA lN 10092 ,MAIN 
u u 
02 I0153U HCIHl5 PCRL.f 02 IOPERATOR SPEC!Fl~D WORDS 
03 015~17 eaoae L.DA 11IDU 03 
u 0n20 0H3U T\'PZl JPRlNT ADDRESS 04 015371 0114413 VAR,01 STA 3, VARET 
015 0n21 020417 I.DA l,c;ooc 06 05372 ill 115268 ISZ VUPT 
H 05322 HU22 TVPACl JGOOO DATA 11Jti I0!!373 il302b6 I.DA 21VAAPT 

07 "5"23 nuo I.DA 11BAD 07 IOl5374 lilH265 I.CA 3, VARSP 
08 ionu 0HU2 TYPACl JBAO DATA ea IOIS375 1720115 AOC# 3 12,SNR 
0~ l!llil IO!!J7ti 000•n JMP VAR,1 JtNC INPUT 

10 0nu 0202&7 I.CA 0,CA 1IO IOl5J77 021000 I.DA 11,11 1 2 
ll 0!!320 02"'0211 L.OA 11IOU 11 0!!41Nl 01!12"'U JMP •VAR!'.T 
U! 015327 10600 SUtS 111, 1 12 01501 !030263 VAR,ll L.OA 2 1 VAR ST 
13 165330 0111023 TYPZ1 IWORD# 13 054102 05021515 STA 2, VARPT 
141 IOl533l 0U02 JMP fCKHET 141 !0154103 000767 JMP VAR,&l•l 
1b 1 !5 

u !015332 UUH CKiill lSZ FSTGC JCOUNT ERRORS 16 0154041 00011100 VAAETS " 17 015333 HIO•e 1 JMP .•1 17 
18 0153341 001400 Jl'IP 0,J JRETUAN 18 
111 15' 
2fO 0153315 IH64H CCI JSR llPATT l!;MECK THE DATA 20 JRANDOM NUM8!R GENERATOR 
21 015336 iUH20 l.UA 1 r •IOU 21 
2iil 015337 uu14 SUtS# 0,1,SZR 22 ii!l!Oli 16!!401 RANI STA 31,U003 JGENEIUTE A RANDOM 

23 015340 IOU7315 JSR CKER l!;HECK E"RDR 23 li:Hl4106 050427 STA 2,,uo02 
24 IOl530 U0429 lSZ GWC 241 0l'l4107 l!liil44215 STA 11 ,UD01 

215 053412 000773 JMP CC: 2::. 05411"l 0202417 I.DA A1R-'NDOM JNUMBER IN AC0 

2b fdl5343 010421 lSZ FSTC>C JANY ERRORS U 2b !05411 00Ull1J JSR ,UD50 
27 053U 000402 JMP ,+2 27 0!541'! 163•4215 I.DA 3,,uo20 
211 0!534115 000413 JMP CC1 11110 I UIT 28 iol5413 163H0 ADO 3,0 
21.l !0!!3416 0110477 Rt.ADS 0 Ill' h3•1 OONIT 'RINT ERRORS 25' !0!54141 04fdli!47 ST& 0,RA,.,,OOM ,&TORE NEW VAL.LIE, 

30 053.-7 103120 .lDOZI. 0 1 0 30 0541!5 1111!00 MOVL. 012 

31 0!5350 103122 .t.ODZL. 0,0,szc 31 ld!5416 !030417 1.oA 2,,uD02 
32 0!5351 0024111 JMP f!iRET 30! 1:)51117 I02441!5 1.0• 1,.uo01 
33 05352 00ti3fi!l5 PCRl.I' IYES, !'RINT THE 33 "'5420 002416 JMP f 1U003 

34 0:1l53 I0244111 l..OA 1 1 FSTGC JTOTAL. # DI' ERRORS 341 
30 115354 001)3tl3 T'r i'Z 1 35 0!54tl1 024420 .uo501 I.DA 1,.uo21 ,~ANOOM CONTINUED 

3b 053!55 0015324 "1f8SAGE 3b 05422 044•15 STA 1,,uo10 
37 id!!3156 00632ei MSCH!I! l"ERRORS 11 37 i.15423 105120 MOVZL. 0 1 1 
311 053!57 0024!03 ,Ji-1P flilo!f T 36 fd5424 125120 MOVZL. 111 
311 3~ 0542~ 014412 osz .uo1.0 
41il ll!53tl0 0104102 CC ti JSZ G~f T INORMAI. RETURN • 2 40 i:15412b 000776 Jl'IP 1 •2 
41 1115361 !il02'401 JMP •CJRE. T 41 05427 107000 ADO 0r1 
42 42 05430 1a:i12ei MOVZI. 111 
4.) ro!l»t12 01!10000 GRf'TI 0 43 ic1!1431 12~120 MOVZL. 1,1 
441 llJ!S3t13 0000!00 CKRETI " 44 16543~ 123000 AOIJ 1,0 
40 0153U 000000 FSTCiCI 0 45 0154;'53 ic10l4'00 JMf' l'l13 

416 05365 000000 PATTI 0 46 111154134 000000 .uo011 0 

47 IOl536o I000000 GWCI 0 47 !05435 i.:l00000 .uo021 0 

48 05367 ftl001!100 6AOI 0 '8 ftl5436 000000 ,U0031 0 

49 05370 00ftl0H GOODI 0 49 0!543i' 000000 ,uou1 0 
50 01544!0 (d33031 ,uo201 33031 
51 05441 i.100010 ,uo211 10 

• • • • • 



• 
100113 ,MAIN 
11 
0fi! 
03 
04 
u 
06 
07 
H 
011 
1!0 
11 
U! 
13 
14 
Hi 
16 
17 
18 
Ul 
20 
21 
22 

• 
eINARY TD DECIMAL. ASCII CONYIRT 
CONVEMTS A ODUBL.E PRECISION, TWO'S COHPL.!MENT NUMBlR 
TO AN ASCII DECIMAL. CHARACTER STRING 

INPUT I 

OUTPUT I 

D IN ACl, AC2 hUGH, L.OW) 

ASCII CHARACTER STRING, TERMINATED bY A 
NUL.L. WORD. 
CHARACTERS PASSED RIGHT ADJUSTED, 
BIT 8 • I, IN AC0 TO TYPING 
ROUTINE 0 

STRING OF FORMI 
NNNNNNNNNN(NULL) 

CALL.ING SEQUENCE 
JSN 1 080 
RETURN 

Ot.STRDVED I 
uNCHANGtOI 

AC1 1 AC2 1 AC3, CARRY 
AC0 

23 lll5442 015A4158 ,DBDI 
24 iH5U3 UU!54 

STA 3, 0 p;Dl3 
STA 0,.p;o00 
L.OA 0, oFDH 

SAVE RETURN 
SAVE AC0 

25 0504 020502 
26 
27 
28 
u 
30 
31 
31i! 
33 
34 
315 
36 
37 
38 
3Y 
40 
41 
42 
4J 
44 

·~ 4b 
47 
.u 
411 
50 
!51 
52 
!53 
!54 
!515 
56 

ill!U4!! 
0!U46 
llll5U7 
08480 
054151 
t0!54!5ii? 
05453 
ill54154 
05A55 
1115A56 
ill!5A51 
11115460 
!054151 

il54!52 
0154153 
05464 
!015415~ 
11Hl4fl6 
05467 
ilU70 
11Hl•71 
llll5t172 
0!5473 
0!5474 
0!5476 
!0!5476 

IU015i08 
17601! 
05UH 
044501! 
iil50500 
034447 
1751!04 
005502 
0UA73 
0HA73 
01i!"478 
il40472 
034472 

142101 
10105 
I01U315 
11111005 
!0004215 
112•20 
021•n 
1010U 
1061!1'1 
106440 
10lU5!5 
1251!!13 
00I07b4 

,l'OllBI 

STA 
SUit 
STA 
STA 
STA 
I.LIA 
MQV 
JSR 
L.OA 
LOA 
I.DA 
STA 
I.DA 

0, ,p;ou 
3,3 
3, Olli IT 
11 ,FDU 
2, 0 FDlhl 
3, DIGIT 
3,3,SZR 
IBDTYP 
l,.FDU 
2, ,FDU•l 
0,,1'022 
0, ,FDl 1 
3, 0 FDU 

L.CIA ill, 1r3 
MOVZRll Id, 1 1 SNR 
xsz oir;n 
MOV 0 1 0,SNR 
JMP ,F0117 
SUltZ 012 
LOA 0 1 01 3 
MOV 0,0,ShC 
ACCO 0,1,SKP 
SU80 0,1 
ISZ ,F011 
MDV. 1d1 SNC 
JMP ,1'0118 

POINT TO HIGH ORDER POWER IN 
TABL.E 

J SAVE ABSCNUMBEA) 

PUT OUT SIGN DA DIGIT 
RESTOR! A81(NUM8!R) 

GET OCTAL !7 
COUNT IT UP IN STORAGE 
CURRENT POINTER TC POWER OP 
10 TABL.f 

LOW ORDER WORD 

TEST FDR END Of' TAB~E 
DONE 

HlGM ORDER liDMD 

COUNT UP DIG?T 
TEST FOR <0 
Kt:.EP SUBTRACTING 

• • 
j011Jg4 ,MAIN 
01 
02 
f/13 
04 
0!5 
06 
07 
011 
011 
10 
11 
12 

05H7 
1115500 
05501 
f/1551112 
fll5H3 
0!5504 
il5005 
!0!5!511115 
05!!07 
(05510 
05511 

l;'° 05:i12 
14 0!5:il3 

0214ftl1 
113022 
125400 
02100 
11!700e 
1715400 
17541!0 
llJ!5444!5 
l/lli!040 
!034216 
115414 
0111.1407 
011lfd7il5 

15 
16 
17 
lB 
111 
2!0 
21 
22 
23 
24 
25 
26 
27 
28 
211 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
311 
411l 
41 
42 
43 

0!5514 006324 ,fOi71 
05515 0015121!1 

!0!5517 0000e0 ,FDI001 
0!5!520 0000!00 ,F0031 
0!5!521 I0011l0~0 DlGITI 

05522 
0!5523 
015524 
05!52!5 
0552b 
05527 
0!5530 
0!5!531 
1115532 
015533 

f/Jl5U4 
!015535 
05036 
015537 
01550 
!05541 
!0!51542 
11115543 

44 051544 
415 05546 
46 051546 
47 0!5547 

030832 
145000 
00276!5 
111!000 
01110230 
113200 
00011117 
11141100 
0009lel 
1U240 
000012 
000000 
02341l0 
llJ001!11l0 
0017!50 
11100000 
00!0144 
000PJ00 
i'l000l2 
000010 
01110001 
00!5!522 
001rl001!1 
00!0010 

,l'030l 

" •Iii 
50 
!51 
!52 
!53 
!54 
50 
56 

0eee0 000002 ,ro101 
05552 000000 ,fOlll 
0!5!5!53 000001 .1'0121 

05!554 0000!53 ,FD201 
055!55 000057 ,f0221 
i0!555b 0043!57 BOTYPI 

1.0A 0 1 1 1 3 
AOOZ 0,2,szc 
lNC 1,1 
L.OA 0 1 0 1 3 
ADD 0,1 
INC 3 1 3 
INC J,3 
STA J, .f'D12 
LOA 0,.fDll 
LOA 3,C60 
SU811 0,3,SZR 
ISZ DIGIT 
JMP ,FOl1g 

JSR llMESS 
MSG23 

3~532 
145000 
276l5 
1604011 
2:50 
113200 
17 
•1100 
1 
10324!0 
.ROX 10 
Iii 
10000 
0 
l010ld 
0 
10Wl 
0 
1fil 
0 
1 

• 
r RESTORE POSITIVE VAL.UE 

BUMP AC3 TD NEXT TA@~f ENTRY 

GET DIGIT 

J PUT IT OUT 

J "TAB" 

r RETURN 

SAVE AClil 
SAVE RETURN 

r 10u0 

,F00!S 
0 

POINTER TO CONVERSION TABLE 
END Of TASLE INDICATION 

,ROX II 

el!l.K 2 
0 
0 

"• 
!17 
TYPC. 

SAV~ CURRENT ODU81.E lllDRD 
COUNT UP DIGIT WORD 
POINTER TO POWER OP TEN !NTRV 

ASCII 11 +" 
J ASCll 11 0 11 ~1 
JPUT CHARACTER ADDRESS, 



llOIDIH5 1 MA1N 10111116 1 MAllll 
IU 01 r TEl.ETYPE INPUT ROUTINE, f'.jQN INTERRUPT 
02 ruvE Ac0,i,2 02 , 
n 05557 Ul20 SACI STA 0,uve l!l.S rCAL.l. INPUT 
04 0155150 044U4 STA 1,uv1 04 , AOOR O~ !YTE POINTER 
015 0155111 05152•5 STA 2,uv2 05 , RETURN " CR ONl.Y 
06 0eee2 00l•H JMP 0 1 3 0b , RETURN • NORMAi,. 
07 07 rlNPUT 15 STORED H•I.. IN 7 BIT ASCII 
08 rRfSTORE AC0rl 1 2 08 rlNPUT ls TERMINATED av CR, (215) IS 
011 05563 02020 STACI L.OA 0,uv0 llli JSTOREO, L.lNE fEEO fCMOS CR~L.F 

10 055114 I024244 1..0A 11SAVl 10 rNO DATA STORED, INPUT CONTINUES, 
u 0ee11e UH•S L.OA 2,SAV2 11 
12 055116 Hl•H JMll' 0 I 3 12 0!5567 0e•is1• INPI STA 3 1 lNPRET 
13 13 145570 !0234101!1 I.DA e,10,J l~ET SYTE POINTER 

14 015571 001511 STA 0 1 8UE 
Hi i6!5572 04el!512 STA 0 1 SPTR 
lb ID5ll73 080210 NlCt; TTl 
17 0!5574 0201512 I.DA 0,M115, 
18 01557!5 0411ll510 STA 0 1 CMCf'.jT 
111 0151576 0ue10 TTwAIT I Sl\f'DN TTI 1wAIT FOR INPur 
20 0!5577 0H777 JMP ,•1 
21 !05600 0114610 DIAC lrTTI JHEAO INPUT CMi.R 
22 015601 0H224 I.DA 0,C377 
23 015602 l06A115 SU81f Ill r1, SNR 
24 0!561'1J 000442 JMP RUS ri~ui; our 
25 05604 !020503 1,.0A 0 1 Cl2 
26 05605 11il6•U• 8U81f il,l 1 SZR 
27 0!5Cl!l6 00003 JMP ,•3 
28 !0!51107 01116325 PCRL.F r 1..IN! !'EEO TYPED 
2g 015610 00il168 JMP TTWAIT 
30 01HH1 ilell)l 11 DOAS 1 r TTO l~CMO CHAJ<i 
31 1i1!5Uii! 0:HU72 1..0A 2 1 8PTR 
3:i! 05613 0h1471 UZ SPTR 
33 ld5614 034223 L.OA J 1 C2l5 JCR CODE 
34 fll5ti15 136405 SUtj 1 1 3,SNR 
35 1i1561b 0004!56 JMP CRCOD rCR TYPED 
36 05617 lo:l204171 L.OA 0rt177 11 tllT MASK 
37 IO!S62fll 15122! INP.01 MOVZR 2 1 2,SNC 
3ti [05621 10741tl 1 ANO 0,1,SKP JSTOAE lNTO AH 
3g !0!1622 1il77I01 ANOS IOdrSKP 
40 05623 000403 JMI' 1 •3 
41 015624 021000 1,.04 0,0, 2 
42 015625 10700 AOIJ 0r1 
43 r,,15626 0450e0 SU 1,0,2 rSTORt. BYTE 
44 fll!5627 01'114!56 ISZ CHCNT 
45 05630 000402 JMP .•2 
46 !015631 00U3!5 JMP DVJiL. 
47 05632 175004 MOV 3 1 3,SZR JAC3•0 If CR TVPEO 
4ti 0!5633 0111070 J11P TTlllAI T 
4g ld5634 01007 ISZ INPICET rAL.L. OONE 
!SID li:ll5635 01Hi3215 INP.11 PCRL.F 
!!l iiHi636 02fll444 L.DA 0 1 8ASE 
!52 05637 040263 STA 0,1..lNCT 

* 
!53 11156410 0104413 ISZ lNPRET 
154 0!5641 liHi31511 SKPtlZ TTO JWAlT FOR ECHO TO 
!55 11)5642 il00777 JMP 1 •1 Jflf>.jlSM 
15f) io!5643 060211 NIOC TTO Jt;L.C.AH INTERRUPT 
57 05644 fll02437 JMP IINPRET 

• • • • • 



• • • 1 • • 
10111117 1 1'1AlN lltl0119 ,MAIN 
1111 !Ill JOISK COMMAND TABL.E 
12 !0116•5 !0204"1 RUl!ll L.OA 111 1 Mll5, 1112 
Ii) !0116'6 lllU07 L.DA lrCHCNT 0J 105711 0•4Ul DCTI 0••2•1 Jl<EAO 
u 111156'7 12201!1 SU8 1 1 0 1 SNR Ill• "'15712 0!17111 057111 JWRITE 
05 1115651!1 01111117211 Jl'IP TTlriAlT JNOTHlNG TO AUB lll:i 015713 0•62415 Uti245 JSEEK 
16 1156!5 l 11114•33 osz 8PTR 1116 05714 io•4120 0442413 JRECAL.I81UTE 
e7 01565:.! 1111403 osz CHCNT 1117 11115715 030751 0307!57 IL.COP 
118 0!5653 0H0l I.DA 2 1 8PTR 08 015716 I01i1125• 1111025• JOEL.AV 
11151 111561541 111122111 MOVZR 2,2 011 1115717 1110011100 0 
10 0156!511 1112UIH I.DA 0,0,2 JlifT BYTE 1111 
1& (1'115656 uun MOV 0 1 0 1SNC 11 JDISl'ATCHt.S 
1a 11116157 0111005 JMP RU81 12 
u 0!5660 0uaa• I.DA 11C377 13 0!5721i1 l!IH74!5 OCT .11 RE 
141 1!1!5661 U741U AND 0,1 JUVE ,_H ONL.¥ l• 015721 002761 WT 
l!5 "'!5692 U15111H STA 1,1,2 15 11115722 00277' SK 
l6 I05663 lllUH P'IOVS !01!0 JECHO L.H (RUBIED OUT) 16 U723 00311113 lfCL. 
17 015604 091 l ll RU8l I DOU 111, TTO JtC1'10 RUHED CHAR 17 !0!57241 1!11131!2• I.UP 
l8 0568& lllfl07lt JMP TTWUT 18 1572b 003031 CL.AV 
Ul 111 
H 05666 lllHllllll ov,1.1 PCRL.' JL.lNE OVER FL.OW 20 •DATA TABL.E 
2l 0!56157 HU2• MESSAGE 21 
22 8567111 !00810• MSG2l J"INPUT OVfR,L.OW" 22 0!5726 111141132 ONT: 141832 JFL.OATlNG ZERO 
n llH7l 11144113 DSZ 8PTR J8ACKUP BYTE POINTER n 1115727 014817 l 41517 JFl.OATING ONE 
24 11115672 111013 DIZ CHCNT u 1115730 IOUlllfl6 IUO!lc; JRANOOM 
20 11115'i73 11Jlllil703 Jl'll' TTWAlT 25 llll57U llllilU17 2617 JALL. l'S 
26 26 11111732 llllil21532 2U2 JAL.L ZflllOS 
27 lil!567• 020408 CRCODI I.DA 111,BASE 27 1115733 111411111164 41H64 111111" l'AT 
28 1115675 l 12'15 SU15# 15 1 2,SNR H lll57U lllllrH'llllfll Iii 
211 0567& 0lillll7it7 JMP INP 1 1 JYES 211 
3111 1615877 lil20224 LOA Ill, C377 315 I DISPATCHES 
31 U7H 116400 SUS 3,3 :u 
32 0!570l lilH717 JMI' INP 1 11 32 lil!5735 0111576111 ONTell 'L.Z 
33 33 15!5736 11115752 Jl'L.1 
34 111!5711!2 011lilllllH BASEi I u ld!5737 11111l!U05 RAN 
315 0571!13 011lHH INl'RET I e 35 111570 01157•U ONES 
36 0!5704 llllllrolllH !PTRI 0 36 111157411 llllb7413 ZEROS 
37 lll57U U0011l0 CHCNTI Ill 37 0157412 lll0!57•7 l'AT1 
H 057H 177811!1 Ml l !I. I •115. 
311) lil!l71il7 HHU CUI l2 
40 rol57tlll 011l0 l 77 Cl771 117 



10099 ,14AIN I "1!00 ,MAIN 
0l 01 
02 087•3 uao1 ZUDSI SUl5 0,0,SKP 02 J!NDING STATUS 
0o) 0571111 10aeu ON!SI AOC 0,0 n 057157 0•730& MSG11 ,TXTE llNDING STATUS! 
u el'l7•5 Hl00 JMP 0,3 04 1••504 
eo 011 IOOIHIS 
H 057•6 UHH 15115!15 H 0l'Jl8•0 
17 0l'l7•7 02177' l'ATl I I.DA 0, , .. 1 07 04!071U 
H 05750 HUH JMP 0,3 H 0!1272• 

"" "" lllHlU 
u 01mu HUH 0 1lil JRECAI. 
11 015752 02977' Fl.1 I 1.0A 0 11 •1 11 015776 1•2122 MSG21 ,TlCTE IHECAI. 
12 015753 UU25 MOVZR 0,0,SNR 12 0•111703 
13 U7U 1111120 MOVOR 0 1 0 13 001171• 
u el57:J5 011177• STA 0,FL.loo1 14 lil00H0 
15 0!!11!UI 011011 JMP e,3 115 JSfEK 
u 16 tl}60!a2 1•Hi523 "4SG31 oTllTE l&EEK 
17 1157117 HHH 0 17 Ul570!5 
18 llJl57150 0H777 1'1.Z I I.DA 81 1 ,•1 18 H001l 
19 0157151 uuo 110VOR 0 1 1,INC li JlNTIHRUl'T FROM DEVICl 
21 ll'l782 11122211 AOCZR e,e 20 011Uf> 0•7311 MSGil ,TXTE !INTERRUPT FROl4 DEVICE 
u 1Ul7U 0111774 STA 0,,l.Z•l 21 142724 
22 IH57114 10ll00 JMP 0 1 3 22 llH322 
23 23 05012! 
u 115780 UH611 CH.ADDI I.DA 0,C'(l..NX 2A Ulrl32A 
215 0!17158 01100 JMP 111,3 215 lS1::u1cs 
211 26 U67l1 

27 04220 
28 05330!5 
29 1417'11 
316 1203il5 
31 00Hll00 
32 JOISK 
33 !011021 1usu MSG131 1 TXTf IDXSK 
3A U51523 
35 0044111 
36 llJetHlt 
37 JSEEK ERRDltS 
31J 01il02b 1421523 11SGUI 1TXTE I SEEK ERROl'IS 
3!.I !04!57015 
40 14260 
Al 151322 
42 1!51317 
0 004!523 
44 00H11 
45 JTOTAI. SEEKS 
•5 06034 147724 MSG1!51 1TXTE 1TOTAL SEEKS 
•7 040724 
A8 U031A 
4!.I 142!523 
!50 0457eo 
51 0041523 
!52 00Hll 
!53 JNO READY UNITS 
54 01511143 1•7!516 MSG161 ,TlCTE INO REAOY UN ITS I 
5!> 15124e 
!5CI 04'37io!5 
!57 1')!54!504 
!58 0!521540 
!5!.I 1441516 
60 051724 

• • • • • 



• • • • • 
11111 eMUN llHH ,MAIN 
ll HHH u UHll 
12 IUNlTI 1112 IWDROS RUD 
H 11153 U7U5 MIG&71 ,UU: &UNlTI H 116137 1•7727 MIG281 ,UTE &jjORDS RUD 

•• UHll •• uuu 
H UH71 H lHlU .. 111111 H 1•2722 
17 IOATU 1117 111•2u1 •• 11117 .. ., .. MIGlll , TICTl &OATAI 1118 nuu 
H ... 7u llil 010HI 
ll UH71 llll ICMECK WORD ERRORS 
u HHH u Ul•6 ruon MIG271 ,TXTI &CHICK lllORD ERRORS 
l2 ICOMMANO ITRlNGI 12 l '41705 
u 11113 10713 MIGUI ,TiTI &CDMMANO STRINGI 13 lHlU 
1' UHU 141 1'7727 
u .. 7Ul 15 uuu 
l6 UllU lti l41H•I 
17 lSIUI 11 UU22 
11 10721 18 l51U7 
19 UHU 19 lllU!SU 
H UH71 2111 0111!101 
u HHH 2l ll'DM CHf CK WORD iRRORI 
u Ill NUMllRI MAX, 22 Hl6111 t•H2111 MIGUI , TXTf &ll'lRM CHECK WORD ERRORS 
n 1817'4 llHHl MIGHI ,TXTE &ll NUMB!RI MU,& u 0411722 
u U7UI 2<4 1•18'~ 
215 UHH 25 1•2511 
H l4Ull H U57U 
17 HU'H 27 15U41111 
al UIUI 28 l5Ul7 
H U•Ul H U01U 
30 111111158 3111 uun 
u llNPUT OVIR,L.OW 31 1417722 
H llllU• 147U1 MIGIU 1 ,TXTE &INl'UT OVERfLOW& 32 051722 
H uuae 33 01110011 
u 111032' u I AODRESI £RROR 
u 1115H17 30 IOOl 7 • 11•21111 MSG291 , TXT! I AOORUS ERROR 
30 l5U05 35 15llU 
37 &•nu 37 1115171115 
H l937l1 38 uun 
:sg 011011111 3i t5UU 
'4111 IADDR GOOD HO lllORO 'Ill t •7722 
•l 0e11• UUlll MIGUI , TXTE &ADOR GOOD HD WORD& 41 1dl11•722 
•2 UllU 42 0flliUl l l 
0 11.tHll 0 IP!RM ADOREH l!MRDA .. 1•7717 44 06U4 14252111 MSGHI ,TXTE &f'ERM ADDRESS UROR 
4115 H411U 45 U6722 
46 uuu •6 ruuo 
47 014151D41 ., uuu 
48 1'7727 .., 142722 
•i unu 49 0511123 
5111 011111H0 511J l4280 
51 I TAB ,, 111\:522 
112 05126 0101111 MIGUI ,TICTE & & 52 151317 
H I lllORD8 WIU TU:N 5;, 01181011 
II• llJ6U7 1•7727 MIG2111 oTICTf &WORDS WRITTEN !U IOATA ERRORS 
115 0•2u2 55 U216 111•1110• MSG3l 1 , UTE &DATA ERRORS 
55 120123 56 1110724 
57 UU27 57 l'IU41 
58 UUll 58 tllU22 
59 U27U 5~ UU17 
e~ 014518 e~ 111111411123 



un ,MAIN 110• ,HUN 

" IHH11 u J 11 DOC" 

12 JR!AD 12 0H04 uaeu MIGHI ,UTE 1•DOC"I 

fH eliH 1•2722 MIGUI ,nT! &RUD ~ .., 1•1717 .. l•UU u 1t18UI 

H HH11 H 111 0015" 

H llllRIT£ H ilCIH7 e•aua 1'1111041 eTXTE 1 11 008 11 1 

17 aeau uuu HIGHI , TXTI! IWRUE 17 UlU1 

H UH1l 1118 IHUI 
Ii 19'71119 H JL,OAD IRROR 

u llllHH u euu l46Ull lolSGHI ,TllTE I I.CAD Ul'ORI 

u JH!HORV TOO IMAl.I. 11 10711 

l2 0152U t•HU MIG3'11 ,TXTE IM!MORV TOO IMAl.I. 'OR I u 1H1U 

u 1•7BU u UUH , .. 15'721 u U7722 
u lHUI u HIHI 

u 147117 10 J!RRORI 

17 nu.a 17 eeue UUH MIGHI ,UTE &URORI& 

11 UHU 11 U7722 
u 1•n1• 19 tl91'22 
H aoue H HHHI 

u 1su11 u 1£N0lNG MEM AODR ERROR 

aa HllUI aa lllOU lll•7HI M8G071 ,TXTE liNDZNI HEH AOOR IRRORI 

u llfCTORI u 1usu .. 1182'7 1•2IU HIG'91 ,Tl(Tf IHCTORll u UHU 
u 15HU u ueue 
20 UU17 H 0U7IUI 

27 llHlU 27 UIUI 

28 IPUS 21 uuu 
2lf lllH53 lli4IOl521 MSG•ll 1TXT!: IPUSI 29 UHH 
H HUH H uuu 
;u HHH 31 1•7722 

n ' .,. H 1UH2 

H 118251 llHUI MIG.SI , TllTf I •T•& u ITXMIOUT 

u HU77 u HH7 1'472' H8GHI .Tl(T! IT%M!OUTI 

35 0HHI H UHU 
H JCVI.• H 11111717 

37 UHl U47U MIG441 , TlCTE &CVl.•I 37 HHU 
H 12111• H JPUM DATA IRRORS 

39 HIHI H iHO t•HH MIG6l 1 eTICT! IPERM DATA £RRORI .. IHUD• 41 U67U 

0 IHU t•llU MIG451 ,TXU: &HUD•& ., U2Ull 
'2 UiUI 42 1111111 

0 HIHS 43 lHUI .. JHCh •• llUH 
45 11287 lUIH l'llUll , TXT! IHCT•I •IS 147711 .. lHIH <tCi Ul?'H 
47 euus 47 llHll 
41 l•HCT• •• JMUC URORI 

0 U272 UlU3 l'llG'71 ,TXTf l#HCT•& 49 enu l•i4Sl9 Ml&HI , TllTE &MUC IRROH 

51 1•17H H &4UH 
IH 121724 5l i•aue 
52 HHH 52 UUH 
u JGOOD 93 UU17 

u 015276 147917 MIGlli I , TICTI lGOOO I 84 H4SH 

55 UH17 H HllU 

56 IHUI H ITR\' AGUN 

57 JBAD 91 llHU uuu flllGUI , TllT! &TRY AIA!N& 

58 tlHl UIHI flllGHI ,TJCTf &UD I 58 UIUI 
58 11119' Si UHU 

H IHHIJ H '"'"' 

• • • • • 



• • • • • 
IU5 ,MAIN IUU 1 101N 

11 HIUlll 01 ITVPE THE NUH8ER C' DlSK SUR,ACES 
02 JCHECK WORD ERROR ea 011451> Mi5•7a• MSG691 • Tll TE ITYPE THE NUM8ER OF DISK IUR,ACtl 
n lllJ71 04431113 MIGUI ,TXTE !CHECK WORD ERROR I u 1.•a5a0 .. 1417e5 •• 152240 
u uuu 05 142510 
H 147727 lei 14•7240 
07 uuu 07 Ull525 .. uaue 18 1425142 
H UUH '" 12!0322 
u UlU7 u 10317 
l1 HHH 11 IU22411!1 
12 JCHtCK WORD I DATA £RROR 12 051711 
u 11184'11 I04431U MIGHI ,TXTE iCHtCK WORD/DATA ERRORS 13 120113 
14 1417U ltil 052523 
u uuu Hi 10322 
16 14'7727 10 141501 
17 lllAU22 17 051705 
18 14'22!17 111 01020 
u 15211111 UI 1TESTlNCi UNIT 
2111 120101 2lll 1116477 1 •a72• MSG7fll oTlCTE ITESTlNCi UNIT 
u UUH 2l 1521U 
22 147722 22 047311 
u 151''22 23 120101 
2• HHll 2til lllA1125 
25 1Pt.RM CHK WDIDATA ERRS 25 152311 
26 06• 1!1 1425211 MSGHI oTXTE IPERM CHK WDIDAT~ URS 2Ci l202'tl'l 
27 140722 27 0000160 
28 ltilllltilll 28 IOllH7 ltil2523 MSG7l 1 oTXTE tSEEK ERROR PATH 8ETWE£~ 
211 U55U 2" 0011115 
3!0 15;,840 30 142150 
31 127504 Jl 1!)1322 
32 001501 32 1!)131" 
;u ld411724 33 11J5eao 
34 1426'0 34 152101 
35 151322 35 UilllU 
30 "91114523 36 142502 
37 0110001!1 37 153724 
38 'ENDING DISK ADDR EHAOR 38 1427111!5 

3" 0fl4U ia473U MSGl571 ,TXTE iENOlNG DISK ADDR ERROR I 311 l a01111 
40 1445U 4111 1202410 
41 00516 41 01!10240 
42 042240 42 tOt'Hi25 142523 MSG721 • TXTE tSEEK/RECA~ TIMEOUTS 
43 051711 •3 04570!1 .. 120113 .. 151257 
45 042Ul 4!5 1417to!5 
46 19110• 46 1•6UH 
4'1 1 •211411! •7 152240 
48 151322 48 I0•6711 
411 15U1" 411 14770!5 
!HJ 00111000 5111 15oc12s 
51 11NTERCHANGE DIS~ 5 l 004523 
52 1/16445 047311 MSGfi81 ,TXTE llNTERCHANGE OISI< I !52 00001110 
!53 142724 53 IOfi54IO 1•2722 MSG731 • TXTE [READ/WRITE TlMEOUTS 
!54 141722 54 042101 
5!5 164to!5U' 5!5 15Jfl57 
!56 1443519 50 1447li!2 
57 1203!05 57 14272• 
58 144504 58 152240 
511 045523 511 lt!46111 
5111 I000011J0 60 1477to5 



111107 ,MAIN 1111108 ,MAIN 

Ill UU25 fill 
02 01023 02 06604 ia1110012 UBUFFI oil.II 58, 

0J 011HH 
,.., 

03 06676 I001i1072 CBUFFI 181.K 58, 
u 0655;) 1'21523 MSG741 I UTE CSfT CONSOL.E SWITCMES,C 04 '()0771/l 000020 VA'f I ,Bl.II 10. 
0CI 12111324 05 070U f00i41!10f PRGlNDI 0 

06 1'77U 1110 
07 051516 07 t.17et 1 I02I0213 STARTI I.DA 0,C33 
l1l8 146317 08 0711112 0"8045 I.DA 2,NEST 

0" 12"305 0~ !07013 025001 I.DA 1,1,2 rG!T CC) O' !GGS•1 1.0CATION, 

u 153:523 1IO icl7U4 U8.t;u SUSZ# 0 1 11 SZR 

1l 152311 1l I0701!5 00211143 JMP •43 

12 044303 12 lll711116 01112003 JMP •3 
13 lrHH70S 13 

14 0111011118 14 

t:I 068156 lUSU M8G7SI • TXTE C~IT ANY K!Y TO CONTINUi,c1sac1a•c 1!1 
18 lHH4 Hi H7H7 .1.oc ,•2111 

17 047101 17 07037 0455154 • TX TE !DKP REL.I 81 
18 uuu 18 UI0120 

l" l4HU 1" 142722 

20 1UUl 2111 14471• 

2i 147724 21 U3U0 

22 l•U411 22 0H01ilf 

23 IU7U7 23 071d4:S 000001 000001 

a• 144724 24 070.tij HHI06 000008 
215 UH18 21:> 167047 000001 H001!ll 

28 U73U 20 07050 0111011100 IHHIU 

27 0U21!1 27 lil7IO!l 1 160011)20 000020 
28 HHIH u I070!52 010000 lllHHIO 

2" 167UJ 1Ulll000 01HHlll 
H 07054 100033 1110033 
31 
32 ,END 

• • • • • 



• • • • • 
1!1111111 1 MAIN 1!111'0 ,MAIN 

Al 0!01782 34/47 36/ U H/27 37/lll 37 /115 37/U 37/12 C:D21!12 e.0005 158/13 fH!/45 70111 
37/15 37/U CUSK 1!1!00301 14/3tl 20/33 23/10 

ADCAI. 00U64 1!5/!51 69/ l l CFl.li 000.S01!1 14/34 38/5b 39/11 1Ul/O 4111!11 42/U 
ADDER 1!1Hll26 12115 211/31 511/ 12 CHAR 0I0432tO 72138 72141 73/Jl 74/l!l l 74127 781215 
AECNT Hll273 14/211 se1111 5811111 ll/14 CHAl'C1 0!04330 74/1119 
Al.L HU71 1!511114 29/01 CHA,3 PJI0433!i 74/ 11 74/14 741111 
ALL RE 11100312 14/44 25/18 25/39 29/06 29109 ri!9/U 29/U CHCNT lllliHl705 1115/ 18 96/44 97/U 117/07 117/24 117117 

Al.L,1 HU73 21'11!18 29/21 Cl'iECK l/lloHi3.53 16/1!5 61/45 
ANAM 00!51!57 87/21cl 88/1!14 81/ta 11/U 11/U CHORZ 01cl43!5:> 74116 74/20 74132 7!5/14 7!5/17 
ANUM 0111!5lU 87 /21 lt7/5l 87/!5!5 U/U 98/26 CHRET 0043!54 74/01 74/13 74/21 74131 
ASSN 1111!1!5132 87/48 118/l!lri! ClOMS 000b22 20/03 11?0/ l !5 
BAD 00!5357 9111/34 111 /lll7 91/48 CKl 1110!53 l 2 90/37 !illlJ/42 
BAS~ 00!5702 95/14 116/!51 117127 117/34 CK4 1110!5.S32 110/32 111116 
SUTYP llll0!5!5!56 93/34 114/!56 CKER 00!527:> lllil/211 91/23 
Bf.GIN Hl111500 14/37 17 /1!17 C:KRf.T ft'l0!53fi.5 510/3.S 90/45 111/14 111/44 
8IGSK HU45 43/211 45/43 41/1111 48112 CKSW 006355 16/3111 27 /lll6 33/.S 34/13 34/22 34/34 H/H 
8PTR H!571i14 11511!5 115/31 H/32 117116 117 /lllB 117/U i7/H 38/!>IO 39/011 40/27 40/43 4l/lll6 411112 47/U 

BUFF 000267 14/2!5 2!5/50 32/14 34/!54 52/ l 1'5 !52/26 !U/t6 53/25 155/23 65/U 119/H 
c 00!5246 1!5/ 111 110104 611/311 
C:10 01illh!25 13/1115 23/13 58/40 6l/38 1111/ 111 6913!5 Cl.R~ 1!101143 U/20 2!5/411 
Cll!llill!I 0111022!5 13/17 22/07 !55113 Cl.RRB PJi!.ICi33:> 111/20 61/21 
C102 11100370 15/47 43/26 43/34 C:MDST 1110261b 15/38 l !il/ 34 48/311 411/ 10 511311 52/14 
CUK HH34 l3121d CM0,2 002651 4!il/1SI 4!il/34 50/06 00/17 !50/22 !51/U 

C12 11!0!571117 !il6/20 117/311 CM0,3 002073 51'1114 01102 
C1401!1 lllH102 !54'/lb 54/311 CMD,4 002701 61/1118 51/17 
C17 1!100212 13/1116 ri!2/22 28/12 62/24 815/03 CMO.o 002716 51107 51.413 !51122 
C1701< 00!h110 815/17 815/38 CME NO 000270 14/2b 86/36 
C174~ 11103.)61 011/48 58/53 CNIOC 000201 14/ 11 23116 
Cl7bK lllil!5164 88/0!5 811/30 COMA 00057.S l!il/07 1!ii111 
C177 11J0!7U 116/36 117/0 CRAl.L 0017!56 21/4!5 35107 35/13 3!5115 38111!1 H/22 
C2 00111!023 13/02 fH/11 CRCOD 000b141 116/30 111121 

C20 01rl1627 3ri!/48 33/Jll CkLF 00•3•5 15/12 74/23 
C2000 0fll0373 1 !5/!50 38/ 12 311131 C:58P 111002112 14/2!0 51/36 53134 
C203, 0!00221 13/13 32/16 33/30 34/4!1 U/44 41137 43119 csc 001i1302 14/Jb 38/!l!il 401!51 42111 42122 1112/32 57/1!13 

44/ 11 45/0!5 02/03 
C212 00111222 13/ l 4 88/24 CSEk 01cl2742 01/45 51148 5210!5 Ci2/1!il !13/011 !13/U 03/43 

C215 010l1J223 13115 87 /38 1161;);) !53/ 47 
CJ 1110111211 13/03 2111/43 58/1111 68/1111 CSIF 001!ll 73 12/2b 2!5/05 48138 411111 411/31 

C33 000213 13/07 2111/31!1 101107 CSP 0!00227 13121 61/35 
C37 000 214 13/111~ 88/1112 CSPl 00111230 13/22 54133 !)0/31 
C377 000224 1311b 33/22 87128 98/22 !il7/13 11713!0 CSP2 000621 20/02 20/ lJ 2111123 20/31 
C4 0!00024 13/i'4 291111 451/25 b1/41 CSP3 000232 13/24 t!IS/37 
C40 000215 13/0!il 20/12 !1!5137 117 /32 CIOICNT 000274 l 4/ 3111 515/14 58/38 eill/03 61115 
COid f\03145 5!5/4c 1!18/20 CWOE llllllllll 42 12118 28/46 5!il/ 17 
co 000035 13/18 3!il/27 CwDt:P 000146 12/1§1 28/411 59/31 
C54 111011165 87/35 88/31 CWER 000116 UllJ 28/25 58140 O!il/141 
C60 000216 13/ 1 IO 151/04 87/44 114111 ClllERP 1111110122 l2/ 14 28/28 58/43 5111111 09/29 

C67 0!00217 13111 45/15 87 /45 Cw RD 0!00231 13/23 20118 
C7 0051156 87 /4!il 88/32 CIOllH 1!10'01!14 tlli/ 17 b6/44 
C7400 00022b 13/111 tll5/4l C:XL • V 0047311l 83/18 83/3' 
CA !01402!57 14117 28/33 32/15 34/55 JB/21 41/18 56/46 C:YLAD 11105715:> 36/34 11912• 

58/45 61 /!5ri 6151011 110/13 !ill/10 CYLF 111001<1!52 12107 15/03 33/3!5 38/41 40/34 411/1117 "9/16 

CAL.AD 006J74 18/38 bll/32 48/30 53/ 13 54/ 1 !il 65/29 
CAL18 01cl472J 13134 lt3/ 115 83/211 CYLND 00•01 ri 65/21 65126 65/35 b6/12 68/16 1111/5111 711111111 

CAL~T 0il)4145 611/17 HJ/ 13 70121 70/ 1 IO 

CSUH 00667b 141/20 108/03 CYLNX 00036b 1!5/4:> 40/2!'J 40/31 46/2!5 99/24 
cc: 00533:> !illll/21 9112" 111/25 CYL.SW 1110•144 651/15 70/17 70120 
CC1 01rHi3fJ0 Sl!/2tl II 1 /4111 CYLT 000056 12/IU 33/34 33/36 38/40 311142 40/33 4111135 
C011( 11!017.S7 35/12 3!5/14 35116 3!5/211 



111111 ,MAIN 111112 ,MAIN 

48/06 48/H 48/24 41/14 48/28 53112 53114 DOAL.L. 11106315 ltl/1115 18/316 22124 25/31 34/4'1 3611'1 315/38 
53/U !)4/18 54121 55/12 515/24 11/24 85128 37/30 
65/30 811/1'1 ORO H21ti7 38/13 Jg/23 3g143 41/20 

OACNT 01611127!) 141131 59/041 1511 lti DRVS 011101622 11113 13/1112 13/1114 13/0!) i!Sl/11 32/U 
DA DAT lllH211 14133 34/48 38/18 315/37 37119 H/22 41111/19 DVYD 0041t55 1111111 
DAR AN llHIJ2171 38126 38/28 3"145 DWT 002170 38/17 39/4<0 40/15 
DARt:.T "02186 38/10 39/32 3"/35 3"/41 EllGS 01111.022 11132 29/4'0 
DAT iH020.1il 37130 37/36 ENTYM 004646 8111111 81/44 
DATril 002010 19/36 37 /llllil EV OUN 01110272 14/28 215/08 32/ 1111 ,)3/241 ;u116 34/40 58/13 
OATl 0020GJ6 111/35 37/08 EKIT 01115152 81 /40 88/llil 
OATt:.R 0011113b 12117 fil8/37 59/111" EX o1 11105147 8714.> 88/18 
DATFlll 002018 Ut3lil 37/04 3111111 371111 HtU 37/ 16 37/U FATAL. 000201! 12/.1.) 58/U> 57128 57/42 071411 58/44 59/11 
DATl'l 11102014 111/38 37/U 5Sl/22 511/24 51>/32 tH/J/1116 80/13 81 / llil 62/4111 
DATP 002012 1907 37 / \:i! FIUli 11115241147 0132 •5117 45/45 '48111 
OATH 01u002 lSl/32 37/01 FDSRt: lll01"'04 '11111141 30/24 30125 
DATRlll 11102125 38/ 18 3Sl/08 3Sl/24 FOS,2 0111! 443 30/U 
DAT, 00211140 315/ 2!0 37/31 H/U P'lND 0051153 87 /I.la 117/23 117/!Hi 118/13 8"/29 
OAT,0 fllHHl 31128 3Sl/215 FIRST 00031i13 14/37 18/015 
DAT,1 l!lil2073 H/3g 3Sl/l3 'L.1 lil015152 315/U Jg/48 fij8/33 fij9/11 fij9/14 
OAT,2 H2117 3911112 39/111 fl.IT 00ru~1 43/36 45/23 415147 48131 
OAT,3 00214 l 38/4b 39/21 Fl.01 0roli!172 H/31 39/48 
DAT ,4 01112146 39/22 3Sl/2t> Fl.OZ 002173 38/32 39/41 
DAT ,!5 rlllil2Uil0 311129 39/38 FL.Z 00!57151il 315 /:51 39/.., 98/32 lil9/ 18 li)fij/21 
OORT 000237 13/38 40107 415/38 P'MHL.T 00402b 615/47 68/l!Jtt 
DAICRW 0022152 40/16 4111115 41/21 FMMDO 004041 68/117 68/115 
OAICSK 011l1712 19/41 36/315 38/43 FMTUV 0041tl14 156/31 1515/152 
DAX, 002174 34/150 315/311 40/1117 FMh 00411Ji!S 66/09 615/415 
00,0 H22U 40/22 •1122 FMUNI 002b10 48/36 155/15 
DAX, 1 002223 40/31 41/U FNIHK 00Jb73 115/152 6!5/07 
OAX,2 1!11!122150 41/03 41116 FQlKl el1637 l 6 65/215 615/34 
DAll 0 3 011122156 40/3!i 411111 FQIK2 003732 H/01 615/31 615133 
OCT 005711 5t/44 1511•15 118103 Fl.111<3 003771 68/24 68/32 
DCT,1 01615720 1511•6 118/13 FSTGC fllldl53154 HIH 90/20 110138 lilfll/42 IH 116 91/H 91/34 
OECOC 004247 73113 73/32 73/341 13/42 91/415 
Of.COT 0042t56 73/21d 73/215 FTER1 0021533 47133 4''/4;) 
Ot.CP 0042154 73121 73/26 FTER2 00254b 41135 47/311 47144 
Dt.CT8 0041303 73187 73/42 FT ERR 0021512 46/28 417/16 
DEl.AY 0U318 U/34 22/13 22/26 24122 53/51 FUDO 0001525 11/29 11/31i1 2111111 
01!.XT 004U7 71/H 71/17 FX,2 000631 20/115 20/2fij 
DIGIT 005521 93/29 93/U "3/415 lil4/ 13 114/23 FX,3 00111644 U/216 20/26 
DIVO 0047152 13/30 85/H FX,<O 00lilb57 1fij/33 20/31 20147 211/48 all/411 
DIV OD 011141152 71/041 82/11 G 005241 115/17 '10/00 
DIV ID 004151 71 /li!J GAUT 005156 87/18 88/22 88/24 
01.AY 11103031 153/42 lil8/18 GATH HhS2 ll5/ l 4 87118 
DI.COP llll!l411150 71/10 71/l5 GA,111 0011053 17/U 87/34 87/'!'l 
Dl.i'Y1 llH0417•1 85/llJll 85117 GA.1 i'U070 87/12 87/16 87/24 117157 88107 88/14 
Dl.TYM fl04131 Ul/015 115/01 GCS 0142723 1512'1 150/ll 50/23 51/.52 511150 
01.V,0 004724 83/19 83/H GCS.1 002731 111/38 52/ll! 53/'!8 53/113 
01.v,1 884725 83/11 83/24 U/31 GEN 111063!~ lS/lO 58/20 
DL.'I' ,2 004726 83/12 83/25 83/32 GENRE l!lU2:S7 !4/37 551315 157/31 621418 
01.Y,3 01il4727 U/13 83/26 83/33 GC:TAT l!li06327 115/18 Jl!l/ l l 49/22 U/12 1511118 111/42 03/H 
01.Y 0 4 11111147156 85/111 85/18 85123 153/44 03/10 63121 63/2SI 
01.V,5 U4757 85102 li5/1D 8e/U Gt.lPA 0015:\.1111 U/17 UllH 5212111 
01,.'I' .15 004780 815/13 85/20 85/25 GG l!JBl!:.110 90/22 lill!/25 
ON SEE H2443 43/U 43/21 413/31 44/02 41'11' 45/H 45117 GODO 1110~J70 '10/35 111 /1115 !H/411 

411/41 4112'1 GRET 01115302 U/01 110110 9"/215 '11/32 111/38 il/40 IH/41 
ONT 005726 511/ 16 150/ 111 98/22 '11/0 
ONT,l 0011731! 00/ lll 98/32 GT COM 002503 •7118 48/1117 411118 

• • • • • 



• • • • • 
111113 ,MAIN 111114 ,MAIN 

GUDAT 111101111 1515/37 68/0 1NT 1 l 11101043 23/12 24/1116 
GlllC llll09Hl5 9111/U H/24 gl/24 1111•1 IPDEC 0!0111321 151811 1e1111; 
HO lilHJ2156 i4'/U 215/H 32135 32/54 U/54 Ull6 4111148 IPS 1110"353 15134 16/U 

•11u •a1u UIH 65/U 711111111 7111112 71116 Il~UST llJIOlllJH u13g n11; 63127 63131 
111120 IR 1110111347 15/H 16/26 

HEADE llJI06H4 U/31 i4/27 H/31 HllllC 58133 61123 ;11131 lJolAN 11100362 15141 16/H 32/t l 34/51 
HED H5167 U/35 llJ/1114 IRC 0tlllll352 15/33 161i9 
Ht.D,1 1!1"'5211l2 111111 111115 IHCAL. HIU6b 115/44 1712111 17121 17122 17/U 
HEO,R 1110023 H/5g 08110 IR DAT 1110U44 Uli1 32112 34152 38123 41/H 151111'1 51/H 
HUUD H3656 11/16 63/0 IRE1 003bl5 6l/34 61137 62/!5111 
HMSK 0011130!5 1413g 30121 32130 1Rf2 1110H16 Ill 140 621!'1 
HMIC 111014112 31118 3111!18 IRUP 1111111!17 l !5 2111117 21/2!5 
HNUl'I 111014!55 H/14 30116 311118 311120 311122 31102 IS 111011!3!11 15/32 1151211 
HRET eUiiiO 1;1116 81J/117 81J1'i 111145 ISAC 0011l317 1!5106 16107 
HSS lllH17 UIU 63/lllg ISCNT 1110111356 1!5137 157/U 112/04 
HSSRE 003654 n1u 63/37 63138 ISET 11100336 15/U 16/U 
HSS,1 llH6!51 U/13 63135 ISM 000337 15122 16122 
HSW Hll172 1212!5 33/46 34107 34/U UIH U/34 38148 ISRH HU26 15113 115/19 

39/H 41111i3 411114' 41104 48111 51141 53137 IS TAC 0H32111 15/17 ll5/lil8 
e;1u I STAT 0002•2 14104 IU/Ql7 29133 615125 

IACAL. 11111111374 1!5/51 115138 IST~0 0HU0 UIU 115123 
UL.L. 0160315 115104 U/05 ISU 001364 15143 111/37 
ICAL.I 110e233 U/34 ai10g 21115 ITAC1 00111322 15/09 18110 
ICHK 00111333 115118 1911!5 ITT1 1!101071 23115 25/04 
ICL.RB 0H3315 151121 1812111 ITT 0 l 001113 2!5122 25/U 
ICRL.' 111011132!5 15/12 111113 '112111 47/U ITT ,2 001123 25/21) 2!5/31il 
ICSI lll01i1357 15/38 251187 ITT ,J 001125 25127 2!5132 
ICSlli 181035!5 115136 18130 ITT ,4 001131 25124 25136 
ICVL.F 000.114 151113 2113IO ITT ,5 lllflJ113fi 25113 25/41il 
IDL.Y 01110316 151115 115/34 ITZ1 000323 15/10 115111 
IDX0 01110020 u1111a 81 /1113 !!il/1114 !51 / ll 1511115 51122 g9114 IYAH HJ0334 15119 fH/24 

g011!i geJ/23 IH/03 gl/11 gllU Iw 0160350 15/31 111127 
10)( 1 000021 U/03 25121 25/22 2!1/25 IwDAT 0011134fi 15128 32/13 34/53 U/24 40121 5112111 51126 
IFMHT 004007 6611!5 68/21 66147 IWT 0003151 1514111 111132 
IFNQK 001i137!1 U/152 11111 IXL.AY 00111241 14/03 21/16 
I GA TM 000327 15/14 181111 1,DtiO 000343 U5/2b 28118 
IlfCS 01£l111346 15129 63/18 63/24 &3/;53 I 1 1iSD 00(0363 lCl/42 18/lUI li/20 Ol!l/ll 

I GD AT 00411183 815/48 b813!5 KEYS 0Ub61 7;116 79124 7g134 7Sl/3g Hllll6 HIU 81/H 
IGEN 111015332 15117 115/ lb 81ill24 80127 8210; 
llfUO 004044 158/4g 68/20 KN 111046150 1;135 80104 82113 
IHEO Hlil354 15135 115131 KS 0041>64 79136 80105 80107 80123 82112 
IHSS 000330 115115 115117 L.AST 001112!52 14/12 38120 411l1l7 86123 815138 
IlNP 000331 15/lb 115114 L.AVUP 004702 14/03 83111 
I MESS 0011l3i4 15111 115112 47121 g4116 L.HD llll00207 1213g 30/1'1 32132 33/14 40108 41ill12 '42127 
INDf)( 011111162i!J 1811118 18136 llil/42 4!5137 63/ 17 155112 70103 
INMMS 002454 43/10 43113 45135 45/50 L.INCT 000253 14/13 53/35 87113 87124 17125 81117 H/52 

INIL. 000341 15/i4 115/24 L.lTSK 0024416 431311!1 4Cl/44 48120 0/26 
INIL.0 0007i'S!5 21/311 2113g 21144 L.MSK 000307 14141 32/46 815/41} 

INIL., 00111717 15124 21130 L.OCI\ 0046150 7g118 79/27 7!U28 82/08 
INITE 006341 115124 18112 l!lllg 65/ l0 L.S 00111210 12/4!0 30/17 32/40 33/07 42117 !571117 62111 
INK HD 01ilf122 11;134 70101 63120 
INP 00Cl:Sl!l7 115/16 ge112 L.UP 01113I0241 03134 518/17 
I NP RE 00!1703 96112 96/49 gfJ/53 96/57 i7/315 L.UPSlll 000204 12135 44/1116 41111 57/31 64118 

INPUT 0015331 18114 3111108 •9117 50/llJg 151/315 Ml l :>, 005706 !18117 ;1102 !17138 
INP,0 001Hi20 96137 97/32 1120 004204 71/08 71123 71133 
INP,1 10!5635 ;15150 !17/21J M41 000671 i0121 2111/ 51 
INTER 001013 11104 21125 2;)/06 MDY,l 004777 115131 85/43 
INTwT 11106 3151 115/iH! 55/i0 515121 61/26 66/20 MDV,2 0I04715!> 85/33 85/311 



111115 ol'IAIN 011b 0 f'lAlN 

MDV 0 3 1110'774' 85/0 MSG~9 0wHi337 24'/31:1 1i!14/34 
MUVo!I 0(04'176 85/30 8!S/4l 8!1142 MS!ib1 01tHl3"3 27 /41f> 1!04/311 
MEh 004'211111 111/11 72/28 72/39 121117 MSG62 11106315• 27/51 104/411 
MESSA 11106324 16/12 18128 22147 23121 IU/lili 25129 28/U MS!ib3 006Jtl3 58/18 104n1 

26/0 26/42 2e14ll 28/411 27113 27117 H/:515 MSGti4 006370 58/3b 1011/03 
30/011 31/28 311110 3llll8 31!/4l 37/22 37/211 MSG6!1 111015401 27/47 1011/13 
37133 39/37 47/25 49/IU 0/1!1 5111/04 111117 MSGb6 00fi41b 27/411 111111/2() 
111/19 51/33 51/48 51/07 58111 58/U 151125 MSGo7 0!06431 57/40 60/10 HHl/3D 
60/28 tlil/32 6e/36 H/09 1111/ 14 111/16 HIU 11SG68 00e44e 39/38 1011/52 
111127 89/31 H/311 1111/40 91 /Jfj 97/21 MSG69 f/ll:lti4ll6 30/07 1"'1111112 

MES SR HA3eb 72126 72129 121•7 73/09 74/23 74/33 75/1113 118G70 006477 181211 UHi/20 
76/12 MSG71 01U507 47/22 106128 

Ml SC 0150156 12121 27/05 211143 57/41 5710 !Sll/02 Hl/1115 MSG72 1:106525 27/ll3 108/42 
tl0/12 MSG73 0140540 27/55 U6/!S3 

ML.COP 1111rl417• '11/24 71/211 MSG7• 006553 37/23 U710• 
MODE 000203 12/34 20111 !'4/ l2 5!1/1118 51!/ll 61112 fSll/1112 MSG7!1 006066 37/28 1!07/11:1 

89/1111 MSGw 0U01!1tl 23/22 11d0/20 
HSl Hl472 3illl2" ;)1/111 MSKS!S 001000 24112 
MS2 00 l <470 3111122 31/23 MUL.T 004171 71/U 
MSAV 0U203 '11104 1111111 71/18 71/22 71 /3!0 71131 MULTA eu 112 71/2a 82/10 
MSG1 00&Hl7 29/36 101/J/"3 Nf.ST 00004:> 11/32 18123 2111134 U8/08 
MSG13 11106021 27/20 Hl0/33 NOP H0401 15/30 !13/211 !l!l/Ul 07/26 62138 6!1/25 
M5G14 0060215 2712~ 1!00/38 N0 0 8S 01!103e7 1!1/ 46 fi6/17 61 /20 
MSG1!1 006034 27127 10Pl/4b NU CAL H46llli 78/3!1 80117 U/22 11111/28 811415 82115 
MSG18 00800 22148 100/llA OCTAB 11104273 73104 73/34 
MSlll 7 0060!13 •11116 811/3b 101/03 OMEl'aA 0H2A0 14/02 43/28 48188 48111 0/19 48123 8!1/915 
MSG18 00tll!S7 15B/0tl 1011015 85/10 
HSG111 1110tl0tl3 IH/341 101/13 ONES 00157.U 36/28 98/35 11911113 
MSG2 il05776 lil/47 100111 OROlN 1110ACl:l4 711/22 71110 791 .. 1 81!1/30 81145 U/04 
MSG20 008074 51/20 U\123 OVf'I. 0fllS61H:i SUi/A6 117 /20 
MSG21 011611/JA 117/22 HH/32 PAOLl 001757 36/13 3e11• 36/15 38/23 
MSG22 006114 119/41 101/41 PA DER 000132 12111:1 28/34 :181215 
MSG23 006128 47/26 114/17 Ul/52 PATl 1110!17"7 381211 118/37 111111117 
MSG25 006127 27/31 Ul/54 PATT 005360 90/11111 90/22 111/20 llt/46 
M&G26 0H137 2713~ U2/l!l:s PCRL.f' 1110632!1 115/13 18/27 22146 23/H U/28 25/U HIU 
HSG27 0ilfl14'b 27/311 U2/1l 25/28 28/28 2fi/39 211/44 2"/12 29/U H/811 
MSG28 00610 27/41 U2/22 35/011 35/17 H/<41 37121 37/24 37132 HIH 
MSG29 0ill!i174 2113e 158/08 Uli!/35 41111• 5"11/16 51118 U/32 !18/015 158/Hi H/341 
MSG3 11111lfi002 H/48 100/115 H/24 ti0/27 stl/3!1 68/BI 68/U U/U H/U 
HSG30 00620111 21137 U2/A4 H/311 111102 111/33 118/H ,115/50 971214 
HSG31 016621 ti 27 /43 1!02/55 POEC 0042Alil l!l/IH 73/06 
HSG32 011l6225 89/411 103/03 POER 011111152 12121il 28/40 1511/27 
MSG33 006230 89/50 103/07 PEXlT 00A22:i 72/42 76/1118 
MSG39 006234 27/14 1u112 PHDR 001317 27 /26 28/01 
HSG-40 il06ii!47 27/U U3/li!4 POCT HA23" 15/09 73/02 
HSG41 1110825~ 35/11 35/19 3(1 / "2 J7t3• 103/211 POT 00125ti 215/20 27/H 
MSGO H8256 31/25l A9/011 :ii/Ill:! 151/0 10!/33 flRGEN 00711l10 14112 14/17 14125 1011/015 
HSG4<4 006201 111/17 11i13/37 flRWTO 001361:1 27/!HI 211/!15 
MSG4'll 01118284 811/24 103/41 PS 0ill413 15/34 29/31 
MSG46 0011267 U/28 11113/415 PSKliR 01111323 27 /30 28/1116 
MSG47 006272 U/32 U3/49 PSICTO 001364 27/54 28/52 
MIG!H 111062715 28/0 60/25l 103/5<4 PST AT 0023153 15/25 54/ 31 5A/38 15!1/<411 H/H HIU 
M&G52 00931ll H/50 60/33 193158 PS,1 1101324 281117 211126 2111211 21/H 211135 21/H 2110 
MliG03 006H4 25/3111 10411112 28/44 281•7 28/50 28153 211158 
HSG!S41 H8307 25/41 104/015 PTAER 001iS4b 27/36 211/31 
MSGo5 111116312 26/43 104/ 10 PTCwO 011350 27/48 211/4& 
M&GOI! 01111320 111/37 1!04/17 PTCWE 001342 27 /40 28/25 
MSG57 008324 57/39 60/U 104/22 PTCwP 0U3U 27/42 28128 

• • • • • 



• • • ....> • • • 
lilll7 ,MUN 11111 ,MAIN 

PTDER 0U352 27144 21137 Rt.L,8 111017015 3'/42 U/44 35/113 
PTIME H4477 U/U 78/U At.L,g 11101721 35/ib 35/15 
PTMS 111111356 27152 U/O RfT1ojV HHU 12132 58/22 58/.U 59/IU 151/11 UIO 
PTPAE HUH 27/38 2813• RE,1 IJ033lill Clll/36 IHl/39 58/1112 1111!/ISIJ 
PTPCW 001392 27/!58 21149 Rf.,2 H33t3 H/42 158105 82151 
PTPDf: HU!I• 27146 2114111 Rt.,20 IOHJJ.3 H/13 021•1 
PTUK 1111327 27121 Hill AE,21 003327 H/11 u1211 
PTltlR 1111337 27134 28/U RE,3 003331 H/U 111/0 
PTWw eeuu 27132 211115 AE,31 113347 58/311 58/0 
PT,1 0U3U HIU H/17 HIU RE,32 0113351 58/42 118/45 
P 1 241 HUH 7411• 75/23 RE,4 0031.12 59/U 61/47 
P,377 111017 72/U 73/H 75118 RE,41 ll!U373 59/18 5lil/11 
P,AC1 HOU 72/27 72/0 73118 73152 74/U 71/114 71121 RE 0 42 11113400 59/17 U/U 

711146 Rt.,O H3•U 59/U 159/lt 
P,AC2 HOU 72121 7210 73/U 73/H 73/153 74/H 711/13 RE,44 llU411l7 59/H 51i/24 
P,Cll llU4U 7'tllll 75/U AE,415 111113414 159/26 15Q/at 
P,CU llllUU 1•1111 75/U 711/U 711114 Rt:. 1 411 HH17 159/28 H/32 
11',CU 11144114 74/211 75/U 75/22 Rt. 0 5 003421 111/12 111/55 
P,co 0u4H 75/U 75/24 71/211 RE,b 111113427 11111/llil 62/H 
11' 1 CH HOU 73112 73/U 73117 73/!15 RFL.li H21116 Hllll 39/21 39142 41114 41111 
ll',C7 111114411 74117 751111 RI.UP lllHU1 14/0 56/llJP 58/24 11111111 
P 1 L.ST 184224 72/41 73/17 74/211 RSJ llJH5;J7 18/ 16 18120 
P 1 TAB 1111114315 73/15 73/54 AIRD llJ0J477 111/17 IH/21 
QU!ST f1Jld21114 15/311 41i1108 4'/24 49/27 0/H RSTRT 000524 18/11111 
RADO 1111711111 H/17 35/U RUB Hllll45 1111/24 97/12 
RALL 1111177 1121311 21/37 3151113 Hill FIU81 H561!141 117/12 lil7117 
RAN 11111154115 15/41 38/32 H/U lilB/34 RUNAL. 0!01741 U/0 35/U 315/25 35/11111 
RANO 00113152 111/16 32/21 HIU 32/37 321415 33121 RVTl'IP 004653 81/lt 81/47 82 /U 
RANDO li'IH247 14/lt 21/41 34/fll 34/11 34/32 37/U H/25 RwRET llU7b 14/32 U/37 54/lll 54121 5!1/118 H/211 111117 

38/2t J9/14 U/87 39/34 52/H 152/U 52/24 55/33 57130 57/33 57/34 !57/3!5 17/H H/U 
58121 112/211 H/29 58/27 ti1/08 fi 1 /31 62/42 H/27 

RATIO 101026 32/17 ;53139 34/0 J4/48 RwTMO 00lillti0 12123 28/515 511/32 e 113111 
RCAl.L 10015Cil 15/U lll/42 Fl,l 0017 415 3'111• H/U 
RCL H31UJ 53/U 118/111 50 11111042 23/011 23/23 23/211 
RCTYM 013101 54/U 154/38 S41B!O 1111401;) 8!5/34 66/51 
ADATA 0035215 15127 111/48 UC 0115!5!57 15/lllfi 115/11!3 
FIDCYL 11102472 43/41 4411!5 4!5/ l 11 4!5/22 45/25 4!5/H 4!5/U SAt'I 01113b!HS 63/ll 63/311 

411/22 UVld 000243 1410!5 27 /1112 2711!5 32/!58 3J/H Uti7 811/U 
FIUO 0011210 12/31 95/U 9!5/1111 
ROYUN 001111!5 12/28 22/U 22/43 29/12 H/24 49121 SAV1 ll0i1!441 14/00 25/47 33/"!5 33/06 331 ll H/31 95/14 
RE 111l274!5 52114 118/13 11!5/10 
RE1 0027!5!5 !52/12 152/28 !53/l8 53/30 SA\12 0002415 14/07 33/12 33/13 115/111!5 115/ 11 
Flt.AO 10153417 18/211 34/33 31i110 45/211 52/llt SAV3 11Hot4b 14/18 23/16 23/26 25/41 
RECAL. 110fl3!52 111/2ill 20/46 38/35 41/26 47133 5312• 1115/22 SAVA 1111142 2!5/ l ill 25/38 2!5/4!5 

115/38 SAVAC 006317 111/1117 23/17 215/27 28/38 27/ ll U/!5!5 611/22 
Rt.CL. 00304!5 15/33 !54/ 10 uvu 001141 25/17 2!5/36 2!5144 
RELAL 001!510 191211 32/Qlg 38/24 SC 01125!5 14/ l 15 2!5/!51 25/16 32/52 U/98 39118 41/51 
Rt.Lt.V 110l!50b lil/30 32/llJ7 41/1!5 0/25 55/18 158/44 !57112 57/U 62/H 
REL.OD 1101!50!5 19/31 32/015 52/22 6313• 15!5/2111 b6/U 8'133 
ULRA 110112!50 14/ 10 34/011 J4 / lll 34/31 3911!5 39/H 52117 SCAN)( 0124!5J 43/17 4!5/4t 

52122 52/U 58/19 SCNT 002274 1!5/37 3tl1• 311/ 17 41111 41114 421 lll 
REL., 1 llJ0l!521 31l/U 321215 35/1118 3!5/30 scow• n4!524 79/llill 79117 
REL,2 11101!531 32129 32/34 32/C2 SCOME 11104017 78/18 78/23 11111• 
Rt.L, 1 3 001540 32/37 SCRC:T 01112324 •211!0 42/23 42/3!5 •2136 
Rt.L. 1 4 001!547 32/•15 31Z/!51 33/19 SC,1 002301 42/ 16 •2121 
REL.• !5 001 !563 3311112 33/19 331111 SC,<! 002300 42120 •21211 
RE.L,ti 001605 33/14 33/U 33/32 SC,3 002311 421111 •21215 
REL.,7 1011516 33/28 33/30 Sf ARC 01/Jll32b Ul/19 3"11/ 13 ~011!5 1111•3 



011'1 ,MAIN 111120 ,l'IAIN 

SEC 1!101125• UIU 26/16 3210 H/U H/55 H/15 •11•7 45/32 48/04 
41112 '2113 U/28 6511'1 H/U HIU H/32 SVL.HO 11100371 15/48 4011119 415136 
89/39 6910 711117 1111/l! U/U SVSTB 00111716 2111110 21129 21122 21126 

ucou H4117 69/U 61)/39 SVTlM 0046:16 711/16 78129 80131 12/H 
SEEK 18063151 16128 33/47 34121 U/49 48142 48111 HIU SWCE 11103430 57138 57/45 HllJ2 H/119 U/19 

U/31 SliiCE1 003444 U/21 60/26 
SEE KT lllHli!Ga U/111> Hill aa11a 55/16 H/ll SliiClfE 1110345111 6111/111 60/36 511137 611/U 
St.KER Hllll72 U/U 28/H 515139 s,1 111151243 26/10 27111 
Sil<SW lllU10 U/12 81)/27 H/'1 7111111 71/U S,3~1 004666 79/lw 79/38 1111/U 82/U 
SER ET 11101242 28/114 28/37 271118 27/H TIH!i i:llll2415i:l 43/35 45/ie 451•8 48/15 
SES OU 11104667 79/llil 82115 Tf.Rl'I 00111280 U/18 51/li'H~ 52112 53/08 53/aJ 83/36 
SET 01111lH 15121 28/14 27107 TlMA 004621 81/13 81117 81121 81125 
SETl Hl2ll 2CllH 28/33 TIMS H4626 81114 81/18 81/26 81/32 
SET2 01111222 U/31 11810 TlMC 11"41134 11115 81/J4 81142 
HTAC HUH ll/18 23/afS U/4111 TIN1, 004'47!1 71/41 71155 
SETS HU4111 UIU Ulllil 19117 65/U TlN2, 00U7& 76/30 76/56 
SETP HUH 11/U 158/22 81122 88/17 TINC, 1110441111 78/01 78/0 
Sf.TU 1116314 16/37 18/U TlND 004421 76/11 82109 
SETU, 111117:17 211114 22125 TINl'I, H441515 715/34 78/39 
SE,1 111113140 915/H 515/34 515137 TINN, 0044!11 78/41 
SHAL.T H4147 HIH 7111/23 TINO HUH 78/lli'l 
SlNHB 111!18277 •SIU 90/31 TlNR, 11114413 76/04 78144 
SK 082774 53/114 H/15 T1N8 1 111140!0 76/18 78/H 
SKIP 111 llil ll 16/lll D4/24 55/21 :18/U U/27 TINW, 00U33 76121 711138 71/54 
SKTl'IO 111152 12122 U/52 54127 05/24 TlNX, lrll!l4412 7811113 78/21 76132 
SL.NCT 1111119111 17/14 88/16 11127 TL.IT l!llil2452 43/U 45/26 45/48 48/211 
SM 1!10Hll lS/12 86/U TRET 011ll370 28/U 28/U 281117 28/09 211/ 17 21/U H/S7 
Sl'IAIC 001271 14127 21/08 U/49 38/57 4010 HIO H/155 TTWAl H557tl 116/ llil 98/29 96/48 97/U '17/18 87/H 
SMEM eraen1 111112 18/H U/18 ti5/07 TUMllL. 1104657 79/ilil 82/17 
SMSK 0011308 "'"' H/23 32138 TUN 1!1!005112 18/31 19/02 
SHX 1111111466 311/U 31/ UI TUNRE 1111110572 19/02 19/H U/10 
SM,1 HJU14 H/H 88/33 TYMCK 11102553 43/0 "'" 41/U 
11'1,2 HUU HIH 81/34 TYl'lf. 1!1111461'14 71/26 711106 81/11 
SM 1 3 11101510 H/48 116151 TYM, 1 llld2567 48/ lll 48/U 
SM,• l!IHlllO H/4e 111153 TYl'l 1 2 00261115 48/22 48/25 48/U 
SM,5 H51Ulll 88/22 88/59 81/57 TY PAC 111111022 Ull 111 28148 27113 2913• H/31 6111/H H/U 
SPRSIC H2326 41/U 43/U 91/1116 81108 
SQ I Kl 01i12H7 '8/H •8136 4"133 TY PAS 006041 Ui/33 1"/1!16 U/118 
SQ1K2 1111114043 H/114 H/ U H/14 H/16 11/11 TY PDE 111015321 11/118 a&/1118 
SRCl'I 0HlfJ2 17110 87/22 8710 18128 TYP£ 004357 11/28 74/12 7•115 71511111 7811112 U/158 
SRM 11111511111111 llllU 111/18 88118 TY PRE 0!0•407 7SIU 75/U 75125 
SSW 0011200 12/H U/31 TYPZl 01115323 Hllll 23/2' 27111 21/H •712' 47/21 HIU 
STAI; 111111155H 15/17 85118 89/28 19/H H/34 H/38 91114 llllU 111/H 
START H7Ul UIU 1'11117 UBP 1!1111111261 14119 38/118 0118 HIU 
STU 11110672 15/U 21115 UBUH llllilH114 14118 118/H 
STBl 11100711 21/U U/U 21/H UM&K 11011131114 UIH 18121 311/21 
STU He1U 21111 21/111 21122 UNIT 0H!1• 12127 19/U 21145 U/08 251115 215137 HIH 
STC 1923156 0138 44/08 •'lt8 45/111 27114 H/02 29118 H/111 U/17 HIU 31/17 
STC, 1 11112.182 UIH 33133 H/U •0132 48105 •SIU 41/U 41/17 
STC,2 11l11JIU111 U/U 45/1111 0/28 531 U 153127 5•/U U/U H/H H/H 
STC,3 1112412 45114 '511~ •SIU H/23 58/31 157/U 57/41 57147 HIH H/37 
STC,A 11102317 0/U ••115 59/112 6111/04 61111 11/U 81/H HI 14 H/U 
STIME HUH U/12 U/12 f55/27 89/18 H/37 
STRC 11011574 17112 111/ll UNTDN llHIU2 11122 U/l8 Ulffil 54/28 59/27 
STRT 1101521 17/07 11108 17/U 17111 l71U l7/l4 171115 UNTlN 0HIUf5 11118 22105 28/14 54/U 55/U 157/U HIU 

17/U 11117 17/tl 17119 U/H H/17 UNTSK 1110111046 12112 22/118 
STR,2 1111111612 U/H 19/28 UP SEE 1102444 43/23 43/38 4'/l!I 44110 4l'llH •151•2 47/U 
SUISE lilU•H 0127 43/39 4•103 45/U 45/U 49/U 45/27 VAR llll0117IO 1'121 14122 lH/114 



IU1 ,MUN 0122 ,MUN 

YAlllED Hl2U 1•122 SllU ,R• 111357• 6111/U &213~ 
YARfT llUU H/U 112111 Hlll "'4 ,RAI. 018'13 1111116 17118 
YARPT 111216 1•1u HIU 91115 HIH 821U ,MAN 1110372 1!11•9 37112 H/33 
YARSI' HUii l•IU UIU 91117 ,RDYU 1111171 Ul2j 
YARIT HUH l•IU Ill 112 Hill HIU ,READ HUll2 1!1/U llllH 611119 
YAR,I HU7l UIU HIU Hit• ,R!O HU!ll U/ll 3'129 
VAR,l HUil H/H 911/U ,RET 1111170 22/U 122119 22/ll 
on HUH 11115 151 .. u11• ,SC llHUlll UJ'2 21117 HIU H/91 11151 11112 Hiii 
WUTl llUll7 UIU U/U UIU UIH Hlll 
UT 11113'2 UIH 114/U ,SEA HU7l ... ,.. •Ill• •1111 
WAYXJC HU71 Ull7 UIU ,au 11126111 0116 0/32 •113• 
WDATA llHlH l!l/U H/1116 H/21 ,SEO 11125151 •7116 •11U •110 •7148 
llDLST H•IU H/H HIO ,&EEK HUU l91U 95116 
WOIR HllH UIU lllU 21122 12/H 12137 12139 ,SEF 112512 0/22 •1129 48131 •71•1 
WDh 111176 Ulll 11/U Hlll 17/H 51115 17127 ,SET 111117!1• 15/0 Ula& 221511 
w~.1 HUH H19l 17131 ,SEX HU55 0/ll .SIU '91!11 
wE,a 11un 571U 571•11 ,SRl:.T 1111112 H~U 221'5 22151 
WORK HUH •2112 •2121 '11131 •2137 ,uou lllU4U u1a• HIH Ul•6 
WRITE HUH 11127 UIU H/11 H/U '1/H DllH ,UDH HSO!t UIU 92131 921•7 
WT 112711 H/U H/U ,UOH HUH H/22 HIH UIO 
WTRET Hltill7 U/H U/U U/tl U/31 UIH ,UDll 11507 HIH 92139 921'9 
JCCU IUlO 11112 71122 ,UDH H!IUI HllZ7 Hl!llll 
llTUT HIU2 0/U 45112 •5111 •!JIU 411/ .. ,uou 115U1 HIH 921111 
zuoa 11170 ~1127 HIH H112 ,UDIJI HUIZl HIH 92/H 
ZOCT HUH 15/ll 73111l 1 1111 HUH 57112 157/0 
ZIUPP HOU 73111 73/U 73111 7311H 71/15 78117 71/U ,1112 1193240 5712' 57/!lil 

7113!1 71137 711'5 ,WERK 9U7U 13/23 89/IH HllU 
1 l3MS HI.JU 111112 H/U ,wRn HUO 19/U 561'1 Hiii 
,HIM HUU U/35 22127 H/19 
.u .. s IHU5 UIH u1n 
,3DI lllUllU 71135 
,4K"S HHH 13137 UIH 
.c .. o HHU UIU UIU 
,caij HH!l7 15/H U/H 
,OBD H5U2 &5126 n1u 
,OSKP HllllU il/U 22/H 22111 H/ll 22121 U/H 21123 

2112• 21/U HIU 4'1U UIU Ull1 95111 
155115 '5121 51/0 171&7 Hl•I 11/H 1110 
la/H HIH Hill 61119 11122 

,FOH 11111117 93124 9•121 
,Fon HIJSH n1u UIU ll•IU 
,fiDH 1151522 UllZ!I '"1'6 
,,DU 18!15!1111 93/H 831U 13/H 83/H UIH 
,Fou 1155!12 93131 93/53 9•111 Ul!ll 
,,DU 115553 93127 93139 Ulfll &1•1H 
,,DH 915554 114/54 
,,022 1115555 113137 9•111!1 
,FDH 11550 n1u 94/41 
,fiD97 H55U n1•1 ll41U 
,,DH 11a•e2 UIO 131515 
,FD99 115450 U/31 9'11' 
,IOSU 1111'27 1!11 •2 HIU U/H 
,iSDI HI !1112 HIU 3111111 31121 
.~IT lllHU 211/H 211127 
,LITl HHU 21117 HIU 
,RI 111113!12!1 51152 1110 
,R2 IJIOHH HIU 58118 HIU lll•ll 
,R3 HHU 511117 621112 




