










































































A r•v·31:\ •''A 
• 

v"?/ 12 t;? 4 \ 03: TllP : CHF Ct< PP OPE? CA RFGISTf:R 
l l) 4 T f Si It : I tJ C R I:. M r. N T 11 v ALLOWING 

\'2714 V1" ,'\(1 :<\ nc.c p J THI-: FT"ST 2 DATA CHAf'llNtl 
"''715 (it." AT THE ijfGlNNlNG 
"-'-7111 t' 2 i-' :\ n SK P :OF A WktTF. 
ffi?7 2 7 1-'2 l. ()A 

L" '7?'" \''l°'J\J:\ r, (1 1,0SKP ' t..JJH TF ! 1 
": '7 ?.1 (At' ti J t') ,J SP. 

.• NJOC DSKP a STOP THf 
L·· 27?.i Lf' 4 2, KU 1 .2 ME"40RY 

"''7?.4 t,ns10> :AC1z:AC:TllAL ENnlNC:i fllF.,..OWY 
41?7?t\ .. Ann l•,'' 1 AOORE.SS 
., '7?6 1A,,414 Slrfh. 2.1,SZk END It..iG He ti(1R V 

it1?7?7 •M"fo.?4? F..HAL T , A l'l'Q t. SS 
Lc1nP - . 

"' '- 41 n4: JC Ht:. r.1<· f.>c;)nPi:.FJ rA 
':It? •. , ? t llH ,,, , T E c; T IJ s IMCRf:Mf.NT tiV ALLOWING 
3.S n";'AJJ r.o c :11,0SKP r T Hf: 2 UATA 

C\l1fllL ,,, . " AT H•t rff c; 1 N N I N 

Vi f\ (\ f"'r;µ t.\, ri P ; OF A Wh'ITF. 
i'I ;:> 4 r.\ n 7 I ' 1 K1:3 7 

°1""737 ,16 1 or AS 11 i!SKP , WklJTF I I . . 
"' '- 7 d i,t! v. £1\·" t " 

. ""' '- 7 41 ''1fh1? J 3 Nlf".\C ll st( p 15T'1P THF. wtdTF 

""27 d2 L"A. ,,KH14 : ·A C £1\ : S T A P T 1 N C: 

:"'7 43 n 1"' 1,nsi<P 1 Af:t =Ar.Tl.IAL 
fJ.')7'24 1 1 11t Ann J AnOF?ESS 
,. :? 7 4 f A(2:cnRRt:.CT t 1 NG· 

!·' !-' tJ? 4? F. ... ALT J AflOQf 

i/12 7 41 (I:'" 6? 4 l.Ol1f-

TlJP JC"fCt< CA 
M?.fl 1 Lf:·A M,Tt::STU :}NCQEMF:NT 8Y AlLOWlf'J(, 

7 52 .. , J"' ,, nor. ,.., , nsK P FTJ.iST 2 UATA 

t 1 7 LOA ,,. ' r. : c vcL·c !; AT THE: t; E G II'" N l N l; 
nr,R n SK P ;nF A WklTF.. 

V1 ?755 ( L1 h 7 lflA 1 , 7 

11'27!io r· f' \ :\ no As 1 , I) SI'. p 1 I I . . 
v 1 nit\· 

:;. ? 7 6 (\ t-J I ri C L1SK P JSTnP THF !.!R J Tf 

I•' "; 7 f' 1 LnA :Ar.IJ::STARTTNr, 

v'::? 7 ft 2 1'- 4 1,nSKP :ArltArTUAI. ENDING r-1Ef-'nk Y 
TA 2 7 h ,, 1 t A f'i I) , ?. A t:. 
.'J'?764 .C:: 11 kt: 2,1,57P : AC2::rCnh'RcrT UtQ I Nr, MtHnRy 
,, ?. 7 f;, V·?t>? ..l? r T Arll) k' f.. s s 
V.2/f..f. (-4 :'\ 1 
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A Ot~37 .MAI~ 

, .. ,7 F. 7 "'~b?.4, n6: Sr.TUP JCHECK PROPER CA REGISTER 
"''77~ ~?.?,\~?. LQA ~,TESTU JINCREMENT av ALLOWING 
~-t,771 ~63VIJJ DOC P\,OSKP I TH.E FI~ST 2 DATA CHANNC.L 

"'"7' 2 Vl2~!2A Ll)A ~,C7 I CYCLES AT THE BEGINNING 
rt.?.773 ~'52~33 ODA ~,OSKP JOF A '-'H 1 TE• 
!'1'774 "'2A~67 LOA 1,Kti7 
~'277~ "'6~13~ f'\OAS 1,L>SKP , WRITE" ! 1 
~2776 "'"'61 6~ JS~ fDSTALL 
W2777 ~fi~~:>3J NIOL OSKP rSTOP THE W~ITE 
£A3~~t'1 V\3 V"CH~ ~ · Ll' A 2 1 KB14 1AC0s:STAPT!f--4G ME~ORY AOORtSS 
~, ~""' 1 065.43~ · ~IR 1,0SKP JAC1aACTUAL F.NOING MEMORY 
v. 3 :Ar.~ 2 11 3 i~ t~ ri ~on tit I '. J AOOFiESS 
:A~W03 1'16414 SU A ti 2,1,szr< 1 AC:2s:CCH~REr.T ENDING Hf MORY 
~~Li1P4 0~6,42 EHALT , AnORl:SS 
"3'1C\!i ~~6243 LOClP 

V.~W~6 ~~6241 n1: SETUP ;CHECK PRDPEQ C: A REGISTER 
V.~P\~7 "''-1111~?. LOA ~,TESTIJ 1 nJCREt-4l:NT 8V ALLOWING 
~' 3CH VI ~fU~J:\ noc ~.nst<P JTHE FIRST 2 OATA CH A~N~.L 
~3Pt 11 ~2l'I 121 . LO A A,C17 ICYCl.ES AT THE ~EGINNING 

,,,3~ 12 V'lfi2&)133 OOA ",r)SKP JQF A WRtTF.. 
(l):\'41J "''-4~b7 ll'\A \,Kt:37 

"·3014 ..,ti~\33 r'\C~AS 1,0SKP , WkfTE 1 1 
(JIJ"' 15 "'~o16~ .. J SQ ~ST·ALL 

it-3"11 b '16C!.233 NIClC OSt<P JSTOP Thf WRITE 
~~H~ 1 7 ~3~£iH)~ LnA '. 1 1<H14 IAC"1:STAPT!NG ~EP-40~Y AnORESS 
V3~2"' ("1~543 ~ r)JR 1 , nsK P J AC1 =ACTllAL ENfH ~IG ME~ORY 

0-J" 21 11 J ~(A C)I ADO Pl ' '- r AOOPE~S 

'~ ~w?. 2 14f;.d 1 4 ~l_Hht ~,1,S7.~ JAC:t.?ccnRRECT E. ~I[.) H.1G MEMORY 
v. 3 "~?. ~~ ~Ph?4? F.t-tALT , Ano~c:ss 

~3Pl~4 ~C-\b?4J LOOP 

'~ 3~, 2 5 ~~6241 oa: ~f:TUP I CHECK PQOPER CA REGISTER 
!f'3C.\?6 it1'-V\152 LDA ~ 1 TESTIJ J PJCRE ME.NT HV ALLOWING 
Vl3"'?.7 ~63~33 noc ~,DSKP JTHE FI~ST 2 UATA CH u,NF. L 
~3t~~i.• i,,2~ 12?. LCH ~.CJ7 JCYCLES AT THE t;fGINNING 
'1 J-.131 ~62~J3 nos ~,nSl<P JOF A wF<ITE. 
~3V.~2 \'' 2 4~ 67 UH \ 1 1<tH 
Vi 3£1' J 3 i;,6!'.S 133 f\OAS 1,iJSKP ' W~tTE 1 ! 
~ ~~'3 4 ~M6t65 JS~ ~STALL 

v.3~:'!:> ~60;>J3 t<Jl Cl c DSi<P ;STOP THF WRITF:" 
'1:1i(71:-\tj Ci'~'~~ 6 ~ l.(H 2 1 K814 ;AC~cSTARTINr; ~EMORY ADDRESS 

~:rn~H V1654J3 r)! A 1,n~KP r A C: 1 c A C HI A l. ENDING HE MOPY 

tA3~'"~' 11 3 ~ ~·. ~ ADO ~,2 ; ADDRE~S 

vi 30 ~ 1 1At41d S LI R tt 2.1,SZR ;AC2:cC0RREr:T E ~I 0 ! NG MEl-4GRY 
'7• ~~,A 2 i}.~6~4? EH ALT I Ar)CRESS 

"'~0'13 ~~624l3 LOOP 
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A Ii'!/'. Jh • ,.. A I"' 
4 

\" ~ :• 414 ''~ f\ :>A 1 n9: ~f TltP JCHECK P~l1Pf::~ CA REGISTE::R 

t-';\•' 4~ --~ ~ \~, j? LDA ~,Tf:.STIJ J l N C R E. M E t·I T BY ALLOWING 
, .. ;\•" 4 b t·• F\ ~I;\~\~ OC'C CA,nst<P JTHE FIHST 2 DATA CHANNEL 
~·~II· 4 7 L~?V.12.~ LOA rA,C77 JCYCL.ES AT THE SEGINNING 
('\;\.,.~If\ ;\fl2~J:\ oc~ rA 1 0SKP JOF A "'RITE. 

• v-~('"l ,.~ 2 4",., 7 Lf~A 1,1<~7 

~~""!'>2 ,.~ "!> , ,i ;\ no 1.s 1,0SY.P • ~~ITf' J l , 
~' ~ ... : !' 3 ~1'-1 b t h ~ ,tSP -STALL 
,.,~~"~4 it\'\111?.)~ ,.nnc USt<P JSTl'P THF WRITE 
... 3~ .. ~~ •" ~ •".,, h ri LPA ?,Ktil4 :AC'1=5TAJ\TJNG MEMORY AODRE:s·s 

"".':'\~:"~ .'!n~4..S3 nrA 1 , nsK P : AC 1 r: ACTltAL ENnlNG ~EMO~V 

!f\~:;.·~7 1 1 .) i.- (·lfA AOO ,~' ~ r AOOQESS 
aA ~YI fi'11 1dr'41 ~ ~IJRa ~,i,szw :Ac2~cn~RECT ENO!N('; ~ t: Mf.1R Y 

Lt:~ f·',; l :,
1 \,It)? 4 '- (MhLT ' AOOQf SS 

~#, :\~ f. 2 ,,;~t-;~4:\ LCH'tP - . 

i.'~ltlf'3 ~~ r, h ~ 41 n 1 f': $f TL•P JCHECK PR OPE? CA ~EGISTH~ 

•"3•""'" ,.~ ~ ,, 1 ~' LPA ja,TcSTIJ JINCREMENT HY ALLO\llING , .. ~..,~~ l· n,H~ .):' nr1r 111,ns1<P JTHf f-IRST 2 DATA Ct-tAN~lt: L 

tf ~~"~"' '·"~''" 2~ Lr• A '",C177 JCYCLf:~ AT THf:. Hf GI Nf\I l NC; 
, .. ~ ~;'"' 7 t>. A 2C> J ;\ nr1r: ~,ns"P ;QF A WkJTE. 
l" =~ ·~ 7 ~1 ~,.·24Plt>7 l.(·A t,.co7 
L"~~·71 v' t\~, .. n nt1AS t,OSKP 

. ' '-'f.'ITE 1 ! 
,~ ;\~ 7 ~ vc>if"l1 t\6' ~'SP "STALL 
~-- J\• 7 ~~ ~-~ ,; ~1i 2 ·' ~ t.; I f'.'IC OSi<fJ :STOP Tf-tF \JRITF. 
,.~:\•.'I 7 4 l·l :\'I' tA " ~ lllA ,,K~14 : Ar.Vo :5 TART JNG Mt:.~ORY AnuRt:.SS 

i"~·.17!> .. 4~!>-1.~;:\ n p; 1,ns1<P :AC1•ACTl.'AL ENf") I NG MF.HO~V 

f.~ 3 ~-: 7 ~ \ 1 j r"' '·"' ' ' Ar•O ~''? ' ,6nOPE~S · 

:ft~h~ 7 7 14h'114 C\UHh t!,1,57Jol ;AC2=COR~t-:CT ENDING Mt.MORY . 

,"a~\~~'" L-':~f\?1•:> F.HALT Anl)~f ~S 

':~31 ~'1 ; ' 1Hi?. A:\ tr.nP 

.;.-:qr·~ ~:r>itl::> 4, 01\: ~FTUP ;CHEr.K PPOPE:R CA ~EGISTf:.Q 

, .. ;'\ 1 "",\ v?it.1~?. UH1 "'' Tf:STIJ : I N C R E: M r. ~J T 8V ALLOWllJf. 

' ~" ;\ 1•,,4 "'~3~~q noc f~ I 1)51( p 1THE. f Tf-?!'T 2 DATA CHANNE:L 
. ;>. =~ 1 (~ ~ l-'•:>!1412" LP A ~,CJ77 1 CYCLE.~ AT THc ~ EG INN I MC~ 
/'~ 1 ?t> ~.,~:;;t;.~~ on~ &i4, n SK P IOF A ll'~ITf. 

~~ i ,,.7 \•1?.!1P'h7 1.L' A 1,1<~7 

•• 3 1 1 " ll,,.; !:> 1 .~ ~ r)lHS 1,nsic..P J ~iJtTF. ! 1 
~· ':\ 1 1 1 ~ ~~ h 1 h"' JSR ot~TALL· 

~· :~ 1 1 't! •• "'~l? .~ ~ "'I nr 05KP :~TOP TH f: W~TTE 

.,· :~ 1 , 3 .,. :i (.A (,A,,'~ UH1 ?,KH14 ; A C v' :: S T A P. T l I" r, ~EHURV AnuRl:SS 

.<q ~ J 0~~4:i'.li " J 11 1,()~KP JAC':l=AClllAL F. t..i D l NG MF.t-1nkV 

.,; !- 1 1 j 11 :1iC'tH1 Al1n V1 ' , tir1DRbSS 

v<q 1...., 1 4 ~ t ' ~ <; l I ~· l; 2,1,~7~ : Ar?=Cn"'""E.r:T C:~IDHJr; Mt:.MO"<V 

~·:-1~7 .,•l·'b~4' F~~LT 1 ~DDPE~S 

~1;\ 1 ;:>·.~ /rt-: f)? d :\ LP'IP 
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A ~~·.3q .MAIN 

,, ;\ 1'1 M"tl~41 n12: SE:TUP JCME:.CK PROPER CA QEGISTfR 
t-:'3 t ~2 ~~?V' 1 !:>:> l. [l A ~,TESTIJ IIMCREHf.NT BV ALLOWING 
~.:H2J <t.63P3J noc '1,nSKP JTHE FI~ST 2 DATA CHANNEL 
""~ 1 ?4 ~, 2 VI 1 t! fi LOA '1,C777 ICVCl.E~ ,\ T THc BEGINNING 
~- ~ 1? ~ '"*'?.'~ J 3 0(1~ ~,nsKP IOF A WHITE. 

_1J131?.6 V.:>4lA~7 LOA 1,K~7 

fl\J 1 ?7 Vi~ 51~~3 l')OAS 1,L)SKP , WRITE 1 1 
~ :u :\'·, L~ ~ f) 1 ti~ JSQ •STALL 
~31J1 ~ fi ~,?. 3 3 t-JIOC L>St<P JSTOP THE WRITE' 
LJ.~1:\2 ..,, 31.\ ~,, ~ L(•A ?. 1 KR\4 f A C l~ : S T A Q T I N G HE MORY AOORESS 
"'~ 133 V·f\~4J~ I'\ IP 1 1 0SKP JAC1•ACTl.IAL ENC'lNG MEt-10~Y 

i>-~1:\4 1 1 3 (~ L~ ~ AM1 ~,2 , AOORESS 
~:\1:~s '.dn~lA fiLJB.ti 2,1,521" 1AC2=CnF-lRECT ENDING Mf.MO~Y 

\-\3136 ;A~fd?4t> £H4L T ' AOORE~S - . 
V'~137 t.~6::?43 LC'\OP 

~314V1 t--~~'41 n13: Sf TUP :CHECK PROPER CA REGISTcR 
Vl3141 "'~'II 1 ~ ~ 'LO A ~,TE.STl.I f JNC:R~MENT AV ALLOWINl> 
~3142 ~·" '~"' 3 3 nnc cA, nsK p J TME:: FIRST 2 DATA CHANNE:L 
~~143 

'" '"~ 127 
Lt1 A (~, c: 17 7 7 JCVCLE.S AT THI:. BEGINNING 

~l3144 ~62C.-33 DOA t1, 0 SK P IOF A WRTTE. 
"1314~ ~?4t"~7 LOA 1 1 KH7 
v.'314b i-1F;5\ .. \3 no As 1,DSKP ' l-lf~ IT E 1 1 
l-'3 J 4 7 ~0616~ ,JS~ ~STALL 

"1315111 ~~i~::>3~ N1nc llSKP :STOP THE w~ITF 

CllJ 1~1 ~1 JV'!~ iH~ l f! A :>,k814 JACV'=STA~TJ~r; ME.MORY ~nuRESS 

!i':\152 t-lf\~4j3 DIA t,nSKf.> :Ar:t:ACTUAL ENO ING MEMQ~Y 

,,, 3153 1 , .. ~ ~ "t' ACO P., 2 , Ar10Rt:SS 
\'~ 3154 14641d ~Li P. Ji 2.i,sv, ~AC2•C()~RECT i:.MO!NG Mt.MCRV 
:t.31 ~~ Vl~t\?.4? F.HALT , AOORESS . 
L.\ 3156 i.ACA6?A3 Lt: OP 

.A3157 vH7.6?41 n14: ~f. TUP f CHfCI< PROPER CA ~EGISTER 

~ 31 f; ~, ~2VI\~?. U'A ~, Tl:.!'TU JINCRE~ENT BY ALLOWING 
IJ'31fi1 ("lf'3~ 3~ noc ~,nSl<P ITHE FI~ST 2 OATA _CHANNEL 
~31fi2 "'' ~ t .~~ Lr. A ~,C3777 JCYCLES AT THE BF.GINNING 
"316 .i ·~H52~3~ u[JA c,.,,nst<P JOF A \.ttRITF.. 
..,31fl4 ~24C't>7 l ()A \ 1 Ko7 
?:\ 1 f'~ '~ ~ !l 1 J :\ on~s 1,0SKP , wRITf l l 
,~ ~ 1 fit\ O'~h1f>~ JSR ~STALL 

~~1fi7 V' fi ~1 ~ j ~ NHH.: i) ~"' p ISTOP THE WRITE' 
V\;'l,17~ {>. 3 ~ C' 6 ~ lf· A ~ 1 Kti14 f AC~=ST.ARTING MEMORY .AnCRESS 
,., ~ 171 L~ b ~ 4 J 3 n I Fi 1 1 '1SKP JAC1=ACTUAL f NO!NG MEr-rn~v 

v' 317 2 1 1 .. P ·'? A[) n ~,~ AOORtSS 
V·:\17.3 14641'1 s [IR 11 2,1,SZ.R :AC2:cCGK'RECT t:Nl.)!~G Ht.t--10RY 
: .. ~ 1 7 ~ ~.V\f)?.:/ EH ALT I ADLHH.SS 
(Ii~ 17~ lllc:16~4~ l.OQP 
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A ~~.4.~ • ~·A I~· 

• .... ~ i 7n M7in?4' n1s: !H TitP 1CHf-C:K PP'1Pc~ r. A wFGI~Tf:R· 
vi317 7 (~?.-41~? uu '", TE C\ l I J 1INCµEHf:~T f'iY ALLOW!NG 

"· ~ 2c1 "'' "~ f\ ,i ,,, ;, ~ nrc 1J1,0SKP ; T._,f:. Fj~~T 2 I) AT A CHAN~tL 

'11 3?. ,, 1 ·~ 2"'1 j, l..PA ~.Cl777 r c v·c1. t ~ Al THI:. dF.GJN"llNG 
li• :\:!HA~ uA:?ii'J~ noR l,,, n s 1< P f OF A w.._.JTF. 
···:\2~~\ 1.-l?. 4~11t)7 UH t,'<i-'7 
v~32f.A4 ~ t' ~ 1 ,\ 3 ()()A 5 1,0Sk? r \u~ITE 1 ! 
IA32~!> 1A\A61h" JSt.1 •STALL 
if'\:\2V't) t",; r~' J ~ NIOC lJ ~I\ p JS TOP THF.' W~ITF 

"3 2 c~ 7 03~0\t,lP. l fJ A ?.,Kti\A 1 A C ~1 : S T A f: T t r-.i r, Hf:.t-1QRY An0QtSS 
~321'' \-~ ('.) ~ 4 3 ;\ OJH 1,nst<P : AC 1 =Ar.TllAI. f r·ml ~JG MF"'40P\Y 
t .. ~ 211 tlJl'A~~~ A[10 14 I? • Anl)w E~s • 
tl:\:>12 1Ab414 ~l·~a 2,i,:;1~ 1 AC:t>:r.nw~ECT t ~ 1 IJ JN f, Mr.Mf\R\' 

~ J::? 1 ~\ fl\Mf;:;?4? f-HALT • AJ)f,;Cf:~S , 
V'32 i 4 V1(.A(:\2 '1 J Lon., - • 

t·'321t> ,,1(,\~?41 r" 1 fi: !H Tp?_ :CHtCK PROPE.P CA J.CEc;ISTtR 
(A:\;> 1 I_) '"? l·~, ~ 2 Lli A v.,TESTIJ :l~•C~~t-t~NT t:4Y ALLnwp.:c. 
~~~17 V.~3".1133 n nr. ~,nsit:P ; THt. FI~ST -; i1ATA ft-iA"-NtL 
~32?1.~ ~~? v1 1 ,, ?. I PA .. ~, c ,,\ 1 7 JCVCLc~ Al lHI:. t.H~ G I N ~ I "I l~ 
~-.3:;>:;> 1 ~,,~ 2 '°·' ~ ~ ()(H.\ •.II, n SK P :OF A '-'wIT~. 
,~,?~:? ~·'-4!~C7 l.f.. A , I I( oj] 

~'· 322 .~ ~·· ~ ~ \ J 3 nr•AS 1,U~tc.P . iolf.ITTE t I • . . 
.t:\?24 ~·, "' ,, , C' ~ J~P '~ T.ALL 
~· :\2? !') ,,, Fi vi~ j~ ~.1 I f\L n~..._ P ;~TnP T HJ: \.!RT TF 
I•:-\:>~ f:i ~; ~ \·i !' "~ LP b ?,kP;14 ; A C ~, : S T A P T T N f, ~tMO~Y AOIH?fo: SS 

'" ;,2::> 7 ~11 f' ~ '1 J ~ "IR 1,nsi<~ ;Art:ACTllAL F' f\Jr'l PJG ,.,Er-~"lJ.t Y 
(\ ~;:? ~ ~., 11 3'WCA A1'n ~,, ; AOP~f.SS 

v•:\231 14f'414 ~11f.l 1: ~,1.57.., : At:2:CnJ.."Pf:.CT t: ~: (j V.: r, MtMf1R V ' 

t•:'\~~2 .,-,r.at"i:>d2 f ~1 Al. T • Af'tO'lfSS • 
vi:\?:',,, ~'-L" n? A-~ UHH' 

. ~, ~234 I/,!~ f; ~ 4 t n11: ~Fft1P :c1-1~ri< Pk>CiPE~ r: A ~ E c; ts Tr.R 
,.32~:; ~-. ::> ~-1 1 !';' I p:. '", Tt ~TI.I ;tNCRFMENT ~~ v ALL Ow ING 
~:\2~6 ~'h3Vj~ nnr: Ci' 1 1"\Sl(P 1l Ht: FJkST 

"' 
I) A 1 A CH .U.:f'Jt L 

111:\~37 ~~ '- "' 1. J :'\ 1. r. ~ •,14. r.~1~7 J C:YCl:E:S AT P'1E H f G I ,... N Jt-l(j 

~~2 4t, /. t\ t! ,~ J 3 n1.~ ••,nSKP roF A WioiTTF. 

··~ ;\ ~ ~ 1 . :11 ,, 4 (,. h 1 U'6 \,i<d7 

w:' ~? .12 ~·: ~ ~' ~" 3 nf'lAS l , I) S 1' P • w~tTE I I 
I .. 

A~(>.d~ i!CHi\h'"'· .J !=t ~ 6>$TALL 
,/. ~2 4 4 A AM?'~~ "'I ti C 1) ~" p 1 5 Trip THF ~~1T~ 

·.~ ~ 2 4 ~ I~~ ~I~ ti(~ I_' I A ? ' I( ;~ ' .a : t.. r; vi = ~ T A ~' T I '" ~ Mi: ~ORY A 1) r; Rt SS 

~:i24o VI Fi ~ 4 j 3 "r ~ 1,nSKP 1 Af.1 :ACTllAL ~NlilNG ~Ef".QkY 

ill 3~ 4 7 ' , 3" \~ (1, 6nn (~ I ? An IJ Rt. .C\ S 

.-'· ~ 2 5 ,, 1.!bA1'1 C:.1: ~ ll ~,1,s1~ : AC 2:: [ nt< R tr T t: ~· r) I~ G L1~_MO~y 

;/\:ii?.~ 1 :I',;},~? 4? r ~ti LT AOlWESS 
,, :\ 2 5 2 ('.~h~ 4 ~ L n nµ 
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" ~i-441 .MA IN 

-4325 .. ~ "'"'o'-41 n1a: 
"3?.54 0~~\52 
,,J~5~ ~~3(;\33 

rA:\?.50 1 ~222"-
'1~257 V162~3~ 

-~ 32 f\~ ~24"167 

e3261 ~ 6!>1 ~~ 3 
~\3262 V~M 6!'\ 
~J2F,3 ~fi'-'\?~3 

~3~f'4 ~fi54J3 

~3265 152~2"' 
~~J2fi6 146414 
"'~?67 ~Plti242 

~ 327~1 ~~h24:\ 

•13'.71 v-~t;241 019: 
V.:\27~ 1!'2"1t:l' 
'"~27 3 "' fi 3 Ct' .3 3 
V'~274 1 f.'2~~111 
V'3275 V!62Cil33 
~327b 1!.?A~,.;7 

~3~77 065\3:\ 
V> ~ 3v'lr~ V\C-616~ 

~~3R1 Ht'V1233 
t,-\33'~2 V'l\54J3 

~~ 3 3 tA 3 1~2~2~ 

£.' 3Jt" A 1 5 1 .d v, Pl 

•. ~~3~5 1'5h414 
V"33~6 :Al"'h?,~2 

'"'33.V' 7 1.Wf\~43 

Sf.TlJP 
LOA ~,Tt:.STll 

(')(lC P, OSK P 
AOCZR DI I ~ 

0()A '1 1 DSKP 
l. 0 A 1,t<B7 
no As 1,0SKP 
JSR •STALL 
NIOC OSKP 

OJA t,OSl<P 
~UFlZL 2,2 
SlJ~la 2,1,SZR 
Ek ALT 
LOO~ 

SETUP 
L['A M,TESTIJ 
nnc vi,nsi<P 
ADr. V' , ~ 

noR °',nSKP 
LOA l 1 KtH 
OUAS 1 , 0 SK P 
JSQ ~STALL 

~Inc OSKP 
nr~ t,OSKP 
~l1~ZQ 2,2 
H.1C ,. ' ? 
SUB~ 2,1,SZk 
E~ALT 

LOOP 

.cn.T 

- . " . 
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• 
JCHEr.K PROPER CA REGTST~R 

JINCRE~ENT BY ALLOWING 
f TME FIRST 2 DATA CHANNEL 
JCVCLES AT THE BEGINNING 
JOF A WWITE. 

1 WRITE 11 

rSTOP T~E WRITE 
rAC~:STAQTINr. ~EMORY AOORtSS 
1AC1aACTUAL ENDING HEMORY 
f AnORt.SS 
IAC2=CO~RECT ~NOING MEMORY 
J AOORESS - • 

JCHECK PPOPER CA REGISTE~ 
JlNCREM~NT ~V ALLOWING 
iTHE FI~ST 2 DATA CHANNEL 
ICVCLES AT TH~ BEGINNING 
J QF A \\IF( I TE. 

: WRITE !1 

JSTOP THE WRTTF: 
rAC~=STAQTING McMORY AnuRcss 
1 A C: 1 a: A C T IJ,A L E N n l N G M E f1 0 w Y 
I A011RESS 
JAC2:CnRRECT tNDING MtM~Ry 

1 AnDRESS 



,~.,. 412" • ,... 61 t.• 
f 

.(1-33\Lt 1: ... 1 t') ~ 4 ~ n?P-: ~f:TPt JATTFMPT A COMPLETE Wf.l ITE 
Mj,H 1 ~1?l!tfl~ Lr.A 1,AlJFF J(FIRST W~ITF. WITH we OVFLO) 
~:3312 .... " b ~3 ~ npR t , Fl SK P JONE: SECTOR 
'·~ ~3 \ 3 l"?. l11 ~? L 0 A ,. , TES TlJ 

~ 3 ~' \ ~ ~?A121 1. n A t,C17 

·'" ;\ 3 ' ::, 1 ? J '" /. UI Al1fl t , f.1 HtNJT ti + SECT CNT 
.,, :\,Ht> "'Ft .. '\'·".~ :i, nnr: A,')SKP SSF:LFCT llNJT 
~ ~~~\1 7 •~?:H.A b 7 I. (l A t\,1<67 

··•3J?V' '"" 11 ·' ~ DOAS -t,l>SKP J'-fQITE: l ! . 
"' ,\,\? 1 ~ r.1 f)? ~-; JTJ.h·T J~AIT 1"1~'"4~ nR lJNTIL l~Tt"RUPT 
,,. 33'- ~ v. r,.1,? 4 ::> F..,. ALT JTJMFC'\JT 1 NO lt-JTERRUPT 
,,. J ~i ;> J cnHi? 4 :1 L011P 

~:'.3?4 \A (At\;> 4 f.~ n21 : Sf.:. T P 1 I 4TTFt"P.T TO CLFAQ 11 OP OONE" 
"~~J?~ i.;? 41 t">t>. I .. DA t , Si IJ FF rwJTM CC) PtJLSE. - . 
"' ~ ~~,,; 1• f\ ~ r~ :\ ~ r.oq 1,11Sl<P 
(1~3?7 '}? ~" 1 :,')?. LI~ A ._.,Tl:.STIJ 

i.' ~ .~ :\ "' !', 4 \ ;> t LOA ,.,C17 :sFT unp unNF" \all TM ' O~E ~\ ~ .. iJ 1 1? 3:-,11,.A t. ()I' , , ~ :SFCTOR '-'~tTE. 

a-1:\332 ~\ t' .~ .i1 ,\ :\ n(l r:: ~,l)St<P ISFLF.CT lll..i TT 
~33~:i ri' ,., c,1 n 7 LOA M,t<d7 

i):i,334 1J. I\ 1 1 ~~ : .. nr1A:-, l ... ,D$KP :"'PlTf' ! ! 
"'! :\ ~'\ ~ :> J~2t:.~OI !';Ii~ i I. 2',, 
,•:\J3el "~ !·~ h,, ~ 7 wATT :wAlT 1 r11~.-.s n~ ut-rl IL IJQt..;E 
("3337 ,_.., ,.:; t J ::> ,, :\ Nlf1C l1Stc.P 1ATTf~PT CLEA~· 

V-.'3A:i1 1.·Ft.\7 .~:\ ~~PD] nSKP 1 er> PllLSt: OPl:~ NOT 
;,';\J.11 '·'~b:? 4~ Ft-tAL T I CU: Ak unµ i)nNE" FF. 
(· ·'~42 •. c:~ h;? 4 ~ l_OOF-' 

•.• ~ 3 4 .~ L~ flt"?. 4 t1 n2?: ~f:. TP·t 1 AT TF-.MPT rn ~t~ET 

v 7\ :u 4 ·~?.4\".'" LOA \,µuFF J"f'•P r.n~F" WITH "DP OAT(lA" 

l- 3J4~ I·; F (\ ,, ,\ :\ r: n •~ 1 , "lSK f:' JANO "f"ATA ~". 
Cl':~J46 ... ,~,; 1 ~? lOA ~,TE5Tll 

't/'~"J41 i•i? 4, ~ \ LOA ',r:11 ISET "n fJ DnNF" ~ITH A 1 SC.CT. 
,/;\~\~", 1 '-JP'\'•f.\ Ann ' , ~ :11t~JTE. • 
\'' ;\J~ 1 ,,, F. .~ fl. ,\ ,'\ f'Or. ~,l)Sl<P : SFC.FCT llNJT 
l"3~~2 .. ~?,iiifllt"\ 7 LPA ~,'<t.'7 

... ~J'iJ '·' f; 1 , ,q l")CAS ~,P5i<P 1 \AiR l TE ! 1 

. : -~ 
;" ~ 3 54 1 ~2~~L/. ~llP.ll_ '- , ?. 
.,. :1,~" ~ 1H~M:;>:,>7 ~AT1 : "' A I T 1 L·l(".A M ~ n~ U"JT IL lHH"F. 

;. ·' 3 ~ ~ tr:~,_;?() C\t 1 '4LQ ·~, ~ 

\'-:ii~~ l I'~ 1 (11 \~ :i, nnA IA,nSKP 1ATTF~PT i:<F.SF.T 
: ~ :ii :' F\ ., v·· ~ ~ 7 .. L\ SkPl•7. fiSl<P : "() p DATf1A 11 ti.Nn 11 0 AT A (~II DOt:.S 

.~ 7'i 3 ~ 1 ,.,C'h?~? F.r-!AL T : "!Cl T Clt.Ak' 11 DP 0'1f\E". 
~,.. :1i .3 ~ i2 ,>,()~?tl:, L0r'1P 
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~ ~ ,H~ 3 \ 1 ~ t'I ? 4 C-4 D 2 3 : 
v\ :\ 3 t; 4 (', 2 4 1 ,, "' 

,, 3 J 6 5 "' ~ t' () J 3 
"'3 J '5 h \~::>•Ji 1 !'l 2 
,. 3 31\ 7 ~., ~ 4 1 2 1 

• VI 3 3 7 Vi 1 ~ J ~ ,,, ~ 
~ ~ J 7 1 ,.~ 6 ~ Cl' 3 ~ 
~ 3 3 7 '- ~ 1 ' VI ~ fi 7 
fl:3J73 ,~n 11 J:\ 
V 3 :p A 1 !'i ~ ~ ?. <~ 
~~ J ~ 7 ~ I "1 h ' ;> 7 
~· ~ 3 7 ~ ~-~ " ~ 7 '~ ~ 
., :\ ,i7 7 V' fi J 5 ~ 3 
~ ~ 4 ~ VI i'i (-\ b ? 4 ~ 

1' 3 4 ~ 1 ~, ~ 6 2 "' 3 

ir: 3 4 ~ ~ LW I'.\' 4 i-' 0 2 4 : 
e-34~.j L•'-41 f.\"' 
:II 3 4 ~ 4 :., " t' rJ ~ 3 
~34!"!l :,,,., \ !'>2 
.,. 3 4 t:" t\ (I. ?. 4 1 2 '· 
'" 3 4 r.• 7 l 2 ~H' 1.H~ 
~t ~ 4 1 ~ " .. f) ~\ ~ ~ ~ 
P. :\ 4 1 1 M :? C1 rJ. '> 7 
'!! 3 4 1 2 l·· " 1 1 3 3 
"'341 J 1 Gi4?~21A 
,,i ~ 4 1 4 ~·. ~ ~ ~ 2 7 
~ 3 4 1 5 i·' ~ d 4 ,3 :\ 
~ .. 3 4 1 6 .,, ~ "'9 v' t' VI 

M J 4 1 7 t !' 7 '1 1 4 
Lt• ~ 4 2 ~ ~" r" fl 2 4 :> 
~ 3 4 '- 1 l·i "" 0 ::? 4 ~ 

V34'2 ~~624~ n25: 
... 3 4 'J 1'1 ? 4 1 t' ~" 
~~3424 ~:'36fi'j:\ 

~ 3 4 ::> t> !.\ ~ v• 1 ~ '-
v. ~ '1 ? ti ,,., ?. 4 , ~ 1 
~ 3 4 2 7 1 ?. 3 c;'\ (•I (JI 

'! :'! 4 3 ~, V ~ .~ CA 3 :\ 
Cl :\ 4 ~ 1 ,,, ~ ~ 1!..- ,., 7 
v~ ~~ 4 ~ ?. !r. R l t .. ~ ~ 
~3433 15?~2V­

v3c134 0C·'b227 

"' 3 4 ~ b . / f. ~ .d ~ ~ 
r:,~.4.b ~·?(q r:,r~ 

v 3 4 3 7 \~ ~ ~~ ~ t t 
~ ~ ~ '1 ~ 1 .d • ~ ~ i.J: ~ 

r· :1i 4 .1 1 l ? 2 '1 1 .:i 
~ :1> 4 A 2 ,,, ··A b ' 1l <' 
~34A3 ~~V'ti243 

SE.TP! 
LOA 1,BtJFF 
noB 1,0SKP 
LOA (1 1 Tt:.STU 
LOA 1 1 C17 
Aon 1,CA 
one ,, , OSKP 
LOA ~,KB7 

l')OAS ~,OSkP 

SllRLL 2 1 ?. 
WAIT 
Sl<PD7 nsKP 
SKPoZ !15KP 
FHALT 
LON~ 

~ETP\ 

LOA t,RUFt: 
0(\A t,nSKP 
LOA <A,Tt~Tll 

LP.A 1,C:17 
A Oll 1 , ~ 
one ~~, nsK P 
LOA 1~1kH7 

n o 6 s ~ , 1J s 1< P 
Sl1RZL ,,2 
~·A IT 
OIA 1.,n51<p 
L n A rA ·, I( o 1 4 

Ud'itz ~.1,S1k 
E~ALT 

LOOF-

5C.TP\ 
LOA 1,~11FF 

DnF4 i ,ns1q~ 
LOA A, Tt:.STll 
LUA t,r.11 
AllO 1,~ 

noc C'l,nsi<P 
LDA ~,Kd7 

nnAs ~.ns"'P 

SUR2L ~,2 

WATT 
n1~ 1,nSKP 
L [) b. [,~ I R u F F 
LOA ~.C~i;i\2 

AQn ::>,V' 
c;1_1R1:1 1,V'.l,SZF( 
E:HAL T 
Lont> 
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JCHECK HlJSY--OONE 
IFOLLOWING A 1 SECTOR WHITE 

JSF.LECT UNIT I 1 SECT XFER 

JWRITE 11 

hlAIT 1CA"'MS (OR IJNTIL 11 00~f 11 ) 

1£RknR lF "OP OONE" : ~ 
JOR "OP RUSY" : 1 

rSFf. IF A 1 SECTOR 
J~PITE CAUSE~ "DATA LATE" 

JSF.LECT lJ~JIT I 1 SECT )CFER 

fwRITE ll 

- . 

JwAIT t"1~MS, (OR UNTIL 11 00"1E 11 ) 

:"~Ent" ODES NnT CLEA~ 
;nnp FLA<;". wFSlJLTS IN 
J"OATA LATE" STATUS. 

:CHfCK ENDINr, MEMORY 
J A n.o R E s s ( c A RE G I s T E R ) 
rFOLLnWING A 1 SECTOR ~WITE 

JSFLF.CT IJNIT I 1 SECT lCFE~ 

: w f../ 1 T F~ ! ! 

1\IJAIT '"'0f'AS ( I')~ UNTIL 11 nONE" ) 
;AC1=END!N~ M~MORY AnGQtSS 
;cnRRECT t~OIN~ AOuRE~S : 
1 (RUFF) ·~~0+2, IN (ACV\) 

JENOING ~EM AOnR ER~OR. 

J ACV'cGnoo 
JACl•BAD 



t'~444 ,~V:h?.JI> 026: 
.,:\,45 r?4, "'"' 
.,, J 4 4 t> •·4 

"' f\ r. ~' :\ 
·;l 3'1A7 1.·?~' 1 !)? 

~n 4 ~H" l'. ? 4 1 t? 1 
"' 34!'1 1? .~ 1•\l'I"' 

L°' ~ 4 ~ 2 •·in~~ I."~~=~ 
"' =~ 4 ~ J , .. ? 1:w o 7 
.,. 3 ~ 5 4 l .. Fi t 1 3 ~ 
.... ~ 4 ~ ~ 1 fl ;? !" ;n~ 
.,: ~ 4 5 t' (.• !'1 h' 2 7 
~~4~7 ,.~611,,~ 

,~ ~ 4 l'hi ,., ~ \~ t ~; ~ 
~ .. 3 4 fi 1 t d 7 41 • ~ ;;. 

V',,4f'2 ll12lAf~b~ 

~~ ~ 4 ~ 3 1 ~n .d t d 

• i 3 4 I; 4l .,~ ~· h ~ 4 ~ 
;.'~4~t> ,,r,,?4., 

~: ~ 4 ~" :• f' t-.' 4 (A f' 2 7 : 
~. : .. "Ft 7 • ~; ~ t t: '·" 

~- ,\ 4 7 '" ~. "' ;:> ·~ j ~ ,. '4 7 1 •.'•?"' t ~? 
.J' ~ 4 7 l ;~' ~ 1 7 t 
~ =-' 4 7 3 1 ;;' ~ t~ ~- ,,. 

c-.:~ 4 7 d II f, ,4) r/I ~" ~ 

~· :\ 4 7 ~ ,~ ?. (JI ~ h 7 
\.'~47n ••"ttJ~ 
v--:'t477 )~;.?.~;?.~ 

~! 3 ~ r.1 ;~ .... ,: • .., ?. t! 7 

~'I;\ ~ :• 1 '·" ~ h A .~ ~ 
"' ~ ~ ,, 2 ~· ' .,~ , j ~ 
'• J ~ ''° 3 \ r". 7 ll ~' rA 

·,.• 3 ~ (A 4 lr'I ? ~ ~ I:' -4 

"'~~V\~ \?i>'11d 
·'~5"4" i•liAn?4? 
~·'! ~ 5 v. 7 , .. ,,, ~ ::.> 4 .~ 

~~51~ ~~6?4~ n2R: 
v::~~ 11 :.·~"-· t hf\. 

"' ~ !'.) \ 2 '· I F, ~~ ~ j ·' 
., ~ !"> \ :' \o'? (.• \ ~ ~ 

i,.' ~ ~ \ 1 ~I ? lj \ 7 4 

c::i,~1~ 1?3r,~r 

~· :1, 5 t ti I l fl ,frl :n 
:·:. ~ 1 7 ;',?'."I I'll h 7 
'~!'l?~~ 1'(] 11 ~3 
/'~~::>1 1"?~'2f~ 

,i ~ ~? 2 1 • c~ ri? /. 7 

v· ~\ ~ ~ ~ ~ ~ F. ~ '1 .._', ;\ 

V: ~ ~ ? A •I ~ :., r' ~~ ~ 

~ ~ ~? ~ ~·("ti? ;1? 

vi,:\~?r, \~~·n~~~ 

SJ:TPt 
LOA \,~lJFF 

nr.H 1,nsKr> 
U~A 11.,Tt:~TIJ 

l.flA 1 ,C17 
Af\0 1 ,11i 

one ~",OSKP 
LnA •"A,teo7 
n t' A S l-, , Ll S K P 
SUPlL ~., 

""ATT 
n1r i, r1S1<P 
l l1 A ? , Cl:~ 3 7 
Ap.,n ?,t 
LIJA 1',Kt4l 1 
~l·~~ 1,V!,SZW 
E~Al.T 

U•OtJ 

~t' Ti-'\ 
L ,. .. A ~", q 1J Fr 
f'\ c ~ ,, , ~) 5,c p 

LOA i,,Tf:.C)Tlt 
l.C:h 1 ,C:\f\ 
AIJO \ 1 '1' 
n n r r., , n s t( P 

LO A l", I<~ 7 
11(165 i",OSt\P 

~ut-tn '-•'­
wATT 
r)Jr. 1 ,nSi<JJ 
t. IJ A ~ , C ~· :\ 7 
At-,n r.it, 1 
LOA ~,I<~\"" 
C\11~:i ·1,v.,szw 
Et-ALT 
uioP 

~~TfJ1 
L fl 6 ;t , q 11 FF 
I" (") R \., , n S I( P 

U · h ~' , T t:: S T ti 
1.11~ t,r.tA 
A 11 I) \ , ·~ 

nrr. ~, nsK p 
I I : A .. ~ , I( 11 7 
n r. h s , .. , , iJ s ~ D 

~ <:i l I ~ ' '- '::? I 2 
~A fl 
nI'A \ ,f'~KP 
Sll.P(1 •1 1'15KP 

fr Al T 
1_ont> 
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' ICMEr~ Fn~ PROPtR ~NOI~G 
·~ISK Annwfss FOL~n~I~G 
:t SECTVR WRITE "~ HEAD 0 
r SECTn'< "' 
r"T~r. ~C" CAt1s.=s ''SCJ-SCA" 
1 T n r. o f J-' o ~ 1 1 1 1 T n ~ "" ~ ~ ~ 
JANO SF.TS "51". 

r:-.AIT 1~tA"'1~ fOQ llNTIL "liOf\1E") 
r~fAn FNOlNG OTSK AOO~E&S 

nu 51< nt1T I.I~ 1 T 11 

1SECTOQ: 1 - • 

: E ~ (j I t.: G n l ~ I(. A (' n ~ E ~ s ~. n T 
JHF.AO-~, SF.CTOQ•t, SC=~ 

rATTFMPT A ?. SFCTOR 
;.-.PITI:. 
:fl~~T ATT~~PT AT A ~~ITE 
1LnNr,~R T~A~ 1 SECTO~ 

rSFLFCT llN!T I ~ SF.CTCHlS 

:~PtTf. ! ! 

r w A 1 T t "" tA t-\ s c u SJ 11 t,. T I L " n o ~' F. 11 1 
:Rf AO FNnI~G OTSK AOO~ES5 

r..,ASI< Of-F lJNJT ~ 

JfNDtN~ ~t~K A~UPtSS N01 
r~FA~-A, SfCT-,, SC=~ 

: AC"'=GOC1n AOOw' AC 1 ;A All 

:ATTF~PT A 2 SFCTOQ wRTTE 

: S F. L F. C T 11 ~J J T I ?. S F C T U R S 

: ~A 1 r , r.,1>M.c:; 'o~ 1J~T r 1. 11 1"0~.1F. 11 ) 

:h'F~I"'\ STATllS 

1Nn "OP nO.'!f:. 11 

; F 01. l O w I ~ 1; 2 S F C T 0 Q w k I T E 
1 (AC1) •STAT11S PtG. 



·~3527 ~~6::>~~ 029: 
~353'1 (JI~"' 16<'1 

V' 3 5 3 1 "' " 2 ,,, 3 3 
V.~532 C'l?.~1~2 

"' 3 5 3 3 \~ 3 V1 1 5 ~ 
P:\534 ~124171 
~·~535 l ~3 t V.3 
~353b M.>~ 117 
rt.3537 12:HHH~ 

. A35.d~ ~63~.33 

v. 3 !:) 4 1 ~" 2 ~ ~ l5 7 
~ ~ s .1 2 ~ 6 1 1 .~ 3 
Vl3~43·1~2~2~ 
~ :\ 5 4 4 ci: Ii' 6 2 ~ 7 
": 3 5 4 !> ,, t' tj 4 :\ J 
~3!)46 ~~~,j~ 

V.3~47 1474~~ 

\l.:\55C?I ~2~'?.12 
~3551 1?2'1,4 
"'3 5 ~ 2 '"!"!ti ::> 4 2 
v'3553 vH•t:i::> 43 

~3~54 ~~~24~ ~3~: 

<- :\ !) ~ 5 ~'I t> ;!. '· h ~ 
~3556 V./;2~3~ 
tA3!)57 V.?.'1\1~? 
l. J !) 6 ~ ~ fi 3 ,., 3 3 
~ ~ 5 ~ 1 ,,, ~rn ri b 1 
~ ~ 5 6 '. ,~ f\ 1 1 L~ 3 
,, 3 5 Fi 3 1 5 ~ ~ 2 ~ 
;iJ!)64 ~rn6?27 

i 3 5 I; 5 I" F, h 4 3 3 

~3566 M>~11 ~6!5 
~3!:>f'7 ~34~7Cll 

~357t-1 V.3V. 1 ~"' 
v ~ 5 7 1 1 ~ 3 1 ~' ~ 
eJ572 t75?2~ 

~, ~ 5 7 3 1 f' 3"' ~ P. 
~3!>74 ~~4133 
V.3~75 1Ft74~~· 

V.3~7b 1?2~14 

~ ~ ~ 7 7 ~~ ~ ti ~ 4 2 
v. :.H; ~ V' '~ ~ f\ ~ ~ 3 

SETP1 
LOA ",AUFF 
no~ P.,OSKP 
LOA A,TESTll 
LOA 2,nTVPF. 
L(")A 1,C11 
ADOL 2,2,SNC 
~L.D A 1 1 CJ_ 
AOO 1,0I 
ncic ~,DSl<P 

LDA A,t<87 
nnAS ~.OSKP 
SlJRZL 2,2 
WAtT 
DIC 1,nsKP 
LlJA ?.,C~37 

ANO '2,t 
LOA " 1 C42~ 
su~~ 1.~,s1w 

J:'HALT 
LOOP 

~ETP1 

ua ~,HUFF 
on.R -~,nSKP 
LOA CA, TESTl.I 
nae ~,nsKP 
LOA ~,K87 

noAS '1,0SKP 
~UAZ L '-I 2· 
WAIT 
DIC t,OSKP 
LOA ·"I K~9 
LllA 3 1 K86 
LOA 2,0TVPE 
AOOL 2,2,St.JC 
MOVZQ 3,3 
Aon 3,~ 

LOA 3,C:~37 
AND 3 1 1 
~UH*' 1,"',SZ~ 
F.HALT 
LOOP 
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• 
rINSlJ~E THAT "INC HEAD" 
rFUNCTIONS PROPERLY 
IT~ANSFER 7 SECTORS OR 13 
JSF.CTORS Of.PFNnING UPQ~ 
rTHE DISK TYPE 

ILOAO llNtT ti & II SECT0i:15 
w£1T~ 

JwRITE 11 

JWAIT 1"'Ci\ MS (t".\R U~TtL "OO~EU) 
IREAO ENOING UISK AOORESS - . 

JTHRn~ A~AY UNIT ~ 

JAC~=~oon, HEA0-1 SECT-1 
JACl-=~AD 
ICHECK "ADV MO", "INC HEA~" 

r~TTEMPT A 16 SECTOR ~RITE 
IVF~tFY COR~ECT ENOING 
f OISK AOnRESS 

JUt.JIT " I 16 SF.CTORS 

JwAlT 1'H~"4S (OP l.l~TIL 11 no~E") 
:RF.An ENDING 015~ ADDRESS 
ISECTOR 4 
nff An 2 

JSKIP· IF 2311 
P.fEAO 1 

~z.o 

4-/7 

:AC1cACTUAL FNn!NG DISK AOD~ESS 

rAC~DCO~RECT t~DING nISK ADDRESS 
J 16 SECTOR T~ANSFER. 



~lb~1 ~~~,4~ 031: 
V. 3 6"" 2 :'?VI ' n IA 
,, 3 h ~ J , .. n 2 ~ ~13 
:,.t:\6~4 ·"?..., 1 5:? 
~~ 3 f\ 'JI 5 ~: ~ 3 (~ "' ~ 
~ M> "16 :~ ? c.H~ f' 7 

•• 43f\fA7 t•,f; 11 j:'t 
i.13#\ iii\ t ~2~2~ 

·" 3 ~ 1 1 ~ ~ ~ f) ' 2 7 
\-' :\ C 1 2 i·~? .. 1 1 tl OI 

··' 3 6 \ .~ ~~ ? 4 "' ,, '" 
"4 3 t'l 1 4 •' =~ ~H, 7 ~ 
!t' :\ b ' !l l 2 ~H" ,,, ~ 
'' 3 ~ t o 1 4 .v• /. •"' 
"'3 61 7 '~ ~ !> d j 3 
"" 3 " 'l-l 1 , 2 4 t 4 
•'36:>1 ~~~6,4? 

t\36?? ;'.~b,4~ 

~~ti'J ~~b~A~ 03~: 
a.qf'\,4 L"2:fl 1 !')~. 
~· :'\ ~ 2 ~ I.A 3 \., 4 ~] 

(~ 3 ~ ~ 6 1 ~ 1 t 1 2 
~'J~~] l-'!7'1,A~·d 

~ 3,, 3 ~ 1~14 t. ~ 

;.' 3 ~ :!- 1 1 (>, 1 ' ~ '-
~" 3 f'.- ~ 2 1 5 1 4 ,.:(,., 

~ ~ "'i ~ ~~ '. ~ ~ 1 1~ L~ CA 

... ~ " .. , 4 l ~ 2 ~ 1 ::> ' 
;, ~ h ~ 5 1 '- J '·1 ~, ~ 

w• ~ " ~ h ~·1 f. -~ n J 3 
"~ 3 n ~ 7 •·' ?. i 1 n i·, 
'° ~64W L··~~i'·j~ 
1'- :\h 4 1 1:' ;> Li:f.A t:' 7 
r• :\ b 4 2 f' ~ 1 1 .~ 3 
~;t 3 h. A 3 l ~ 2 ~ 2 !" 

•f. 3 h 4 4 .. ~vb? 2 7 

,_.. J f'\ ~ ~ ··" l' 4 A .~ :S. 
~~ ~ ~ '1 b (i :? ~~ 4 1 ?. 
•/. ~ 0 4 7 1 (.\ 7 4 ~" ·" 

i' 3 ~ ~ V\ 1 f" fl " l 1.1 
'-\ ~ f' ~ l ,., ~·H~? 4? 
vi3c:-~;.> 1

1 ?.h;:>43 

r~ 3 ~ ~ j '~ti'.,, 4 •.-\ti 

v·3ti~4 ~~r,-jF~~ 

I 3 h 5 ~ -.,~ ~~ ;, · h 7 f" 0 A n 1 : 

~ ;\ h " 6 I '(.• '1 ~ .3 F 
f..~36';7 lq \f'7~ 
11' ~ ~ t' 'I! 1 v i" ,, " \ n A n 4 : 

SETP1 
l r• A °' , AU F F 
DO~ 171,n::.;KP 
U1 A V' , T f:. S T lJ 
0(1C ~,nSKP 

LllA "',KrH 
noAS ~,i)5t<P 

Sll~'ZL 2,? 
ti1 Al T 
Lf'\A 1A 1 RUFf 
LOA 1,i<8t4 
LC•A ?,K83 
.t.nn t, !" 
ADO '-•~ 
liJR 1,0SKP 
SllR~ 1 1 v' 1 57.~ 
EH ALT 
1.onJJ· 

~f'TtJ\ 

LOA oi,nTVPF. 
L r~ A ? , I".' A r. 1 • 1 
MOVL" "' 1 °' 1 SZC 
Jt<'-P .+.4 
H•r: 2,, 
.,.r•Vloi v\ 1 1!',SZC. 
H•r. ?,2 
Lf.'A 1"A,ni,:? 
Lf.iA 1,Tl:.STU 
Ann t,~ 

" n c ~~ , n s K P 
l f, A VI , ~ IJ F f 
nvR ... ,nSKP 
I. !1 A iA 1 K81 
n ca s ~ , t~ s 1< P 

~l.•~lL 2,? 
;•Al T 
f'IA 1,'1SKP 
UH r1,, LI A04 
A~: I" .~ 1 1 
C:. 1. t R ,., (.j , 1 , S 7 t"'. 

f,... Al T 

... \ 
f. 7 fl 
4~3h 

l1fi7f:t, 
1~~.q>?1 

-46-

t 
JATTF~PT A 1~ ~Er-TOR ~RITE 

JANO VERtFV COR~ECT E~QING 

Jf-4F.f'40RY AOO~F.:SS 

JUNIT # I Sb SECTORS 

:wRITE 1! 

;wAIT 1..,~MS COQ UNTIL "OO~E 11 ) 

JSTARTING AQORESS 

' Twn 
'1~.~"~' 

JfNOI~r. ~EMORY AOORESS 
JcRRnR FOLLOWING A 16 StCTOM 
JWRlTE:. 
JAC~sGOOr) 
JAC1:8AD 

~CAUSE "E~n nF CYLINOEQ" 
:rn f'ICCllR DUPl~G A 
12 SECTOR w~tTF 

JSKIP If 2311 OISK PACK 
1231~ n1~"- PACK 
JGFT PRnPE~ 01~~ AOORtSS TO 
:CAUSf "FOC" 
: urn 1~ .UNJ T tl 

;FTNALLY 

Ji..~ITE 11 

, \II A I T 1 ~ ~ ~ ~ ( (I Q lJ N T I L ,, D 0 N E II ) 
J~F.AO STATllS 

J N n ° f 0 C " r. i.{ " F ~ R " n R " f.1 P n 0 N E '1 

; F n L L ("11.J I to,• (~ Ill R l T E (l v t R F. ~~ n c y L 
JAC~=t.XPFCTf.O ENnING STATUS 
1 A C: 1 a: E:. t--1 0 I ~ C; S r A T I.I S 

; CA'-< T 
1~311 
12314 

HEt.n SE.Ci 13"'i,2 Sl.:.CF:i~s 

HtAO 9 SECT ~ 2 StCT0~5 
~EAO 23 ~~Cl 13 2 StcrnRS 

1 "n P 1J o NF 11 , "Fu c 11 
, "F.. 1-f R" , s TAT us ~As K • 



~3661 ~"h~A~ 033: 
~ 3 h ~ 2 i-1 ::> V• 1 !) ? 
e36n3 ..,?41:r?1 
'\11 3 6 ~ 4 1 ~ 3 r . .rn ~ 
v ~ 6 6 s \;\ 6'3 ~ J 3 
~ J 6 6 6 ,, 2 ~.\ ~ 7 4 

~' 3 6 ~ 7 V1 I' 2 OI 3 3 
~~157V. 1~24~H\ 

,, 3 f) 7 1 ~~ t' 1 1 J 3 
,,, ~ 6 7 2 1 fi 2 ~ 2 °' 
v. 3 6 7 3 ~i C'1 6 2 2 7 
~:\1)74 l164.i33 

"'3675 125113 
to\ J h 7 ~ tiH~ ~ ? A 2 
~,3677 ~t'6243 

~37V~ ~~6~4~ 034: 
~ :u ~ 1 ~" t> .,, \ ~ ?. 
~37fil2 li'~4121 

~· ~~ 1 c> j 1 ?. ~H· ,., ~ 
,, 3 7 "' 4 ~ f; 3 "' 3 :\ 
v~ 3 7 '-' ~ ill 2 7. :;1 7 Ii 
~· J 7 (}. 6 r. 6 ~ ~ 3 3 
'I "!-, 7 .,. 7 1 (~ 2 ~ 0 ~ 
.,. ~ 7 1 Vi l1 f\ 1 1 3 3 
~:'7 t l 1 ~L1'2C·' 
.~3712 ,~~62~7 

~' :'t 7 1 3 ,~~ f\ 4 A ~~ ~ 

/I 3 7 1 A ""' 2 1{1 ~ b ,., 
"'~7\~ 1?3~14 

Vo J 7 16 V• (ll fj 2 A~ 
11.:u 11 ~Vle::>'1J 

~37?~ ~r624~ n35: 
lft.37?1 Y-2C.'1~? 

~~ :\ 7 I> 2 P ' A '· 2 \ 
V.37?3 \2.3t'IV.~ 

l-' 3 7 ? 4 VI 6 j CA 3 3 
,_ 3 7 2 !:> \~ ~ ;., ~ 7 4 

~· ~ 7 2 " (,, ~ ?. (.'! 3 :'I 
, .. ~ 7 2 7 1 ~ 2 A 0 ~ 
~, :, 7 :, 0 LA n 1 1 j ~ 

~ ~ 7 ; ~ 1 1 ~ 2 ~ 2 C-' 

c... :--i 1 ~ ? n) " ~ 2 1 
c ~ :- 7 ·' .~ ~·~ ~ ~ .! ~~ ~ 
""!I 7 ~ 4 (-\? ~? 1 7 
v.37~.,~ 1~2414 

" 3 7 3 f) (.I ~ f') ? 4 2 
0. 3 7 3 7 ,,., ~ t>? 4 3 

SF.TP1 
LOA Pl,TE.STIJ 
LPA 1 1 Cl7 
A()I) 1 1 A 
OCC ot,QSKP 
LOA '1,1<82 
f'.\ll f1 ~ , 0 S K P 
SUR ~,l" 

noAS ta,DSKP 
~LJAZl. ~,2 
wAIT 
nJA 1,r.>SKP 
MC>VL'- 1 1 1,SNC 
FMAL.T 
LOOP 

~f:. TP 1 
Lf\A c•,Tt:STll 
LnA 1,c11 
Ar)() , , '~ 
rrnr. f",r)SKP 
LOA ~,Kti~ 
oo~ l,, nst< P 
~l.1P: (1. ,.~ 

· F'OAS v1,0SKP 

~Ht~ZL :?,2 
"'A IT 
OIA 1,0SKP 
LOA ~,Kt114 

A N 0 U 1 1 ~, 1 S 1 ~ 
F.HALT 
LOOP 

SF::TP t 
LOA t'l 1 TE.STlJ 
L£'A t,C17 
A 1')0 1 , Ci! 

nnr. ~.nsKP 

LDA ~,KB2 

rd':'~ ",nSKP 
~ l_I H " , ~ 
f'\QAS Vl,iJSKP 

"U8ZL ::>,2 
WA TT 
nu~ 1,0SKP 
UH ~,C~0J~ 
suAii 1,V?,SZr-l 
F. ~l ALT 
L onP 
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JATTEMPT A READ 
IC FIRST WcAO 11111 ) 

JUNIT U I 1 ~ECTOR XFER 

IREAO 11 

JWAIT tt1<"M5 (OR UNTIL "DONE") 
IREAn STATUS 
1 DONE ? 
JNn "OP OONE" ON READ 
1AC1•8All t:.MOINr; STATUS 

JATTEMPT A REAn 
I 1 SECTrlR 

JUNIT ~ I 1 ~ECTOR XFcR 

JREA~ 11 

JWAIT HH~f"•S (DQ UNTIL "DONE") 
JRFAn STATlJS 
J"OATA LATE" STATUS ON 
IA 1 StCT Rt:AD 
JAC1~HAO ~NDJNG STATUS 

f ATTfMPT A WfAn 
: 1 SECTOR REAn 

I UN"(T ~ I 1 SF.CT XFEW 

JwAIT tvi~r-i5 (OR UNTIL 11 00NE") 
: RF A I) ~TA Tll S 
JENnJNG ~EMORY AnOPESS 

- . 

II~ wRn~r, FOLLWOINr, 1 S~CT REAO 
1Ar:V'=Gnon 
JAClzzHAO 



~~74~ ?~b24~ 03~: 

~ 3 1 4 1 !~ 2 ~q !>? 
., 3 7 4 2 ~ 2 4 1 2 1 
V· =' ] 4 ~~ 1 2 3 {JI ~" f.' 

{·• :\ 7 4 4 ~~ t' ~Vo'~·' 
~i :\ l 4 ~ v'l '- v. ,, 7 4 

.,, =~ 7 4 h ~'!I; I?~ 3 ~ 
~-. 3 7 A 7 V' 1-i 'll t j ~ 

~375~ 1~25~(A 

Vl3751 l-4CA6?27 
·V,37!>2 wA?.CA?V.~ 

v'l:U~~ 1?.~414 
il::\7~A Vil~t;?4?. 

vi~71\5 v~n'4~ 

tt.:\7!\c, ~\?~q ~~ 037: 
~ 3 7 5 7 irq 1 v ? 
'' :\ 7 I\ ii? !" l-, ~~A 1 f­
~"~71\1 ~1C\f\'4" 
.,. ~ 7,., ';.. ,, ?. ~· t =' ~ 
~· :\ 7 "' ~i "" ?. 4 ~ 7 d 
~\ ~ 7 F. 4 1 '- 3 ~~ ~ C" 

•• ~ 7 Ii ~ :,1 " =~ ~ ,"i ·' 
"~ :H ~ t\ :r? W)I / 4 
, .. 3 7 f\ 7 il f\ ? ~~ 3 ~ 
iJ" :\] 7 L~ "I; ~t 1. ,\ 3 
't \ ~ 7 7 1 1 5 2 ~ 2 l-1 . 

~ ~ 7 7 2 !:, V\ b ' 2 7 
v·:\77~i 1~!>11~ 

~377~ ~r.-'t\~4? 

"'3 7 7 ~ ""' t 2 4 3 

Sf.TPt 
l [J A M 1 Tl:. 5 T IJ 
LOA 1 1 C17 
An~ 1 1 t:\ 

roe 1i!,!"SKJJ 

t fJ A (,, I I( t:\ ?. 
onR ~.ns>t~ 

~IOS D~r<P 

~l,R l L ? , '­
"'AT T 
Ul6 ", C7~~ 
H• n :t 1 , I. i , 5 7 k 
F~,\L T 
LC'1P 

l_ ("I A a} , n l V P F. 
"" rw L "' , t'. , 5 1 r: 
.. T ~ P F. 1 
~t H'\ 
1. I • A r<\ , l t ~ T II 
LfU 1,Ktl?. 
Af11' \ 1 ·1 
nor. L1.,ns1<p 
l f• A Ii\ 1 '< H?. 
n r· ~ 1,1 , n s 1< µ 

~i}OS .D~KP 

~I 1R /I. ? 1 ? 

:,..AtT 
"" t1V L If \ , 1 , C\ N C 
F ... Al T 
LOOP 

.f ni 
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:ATTEMPT A ~EAn 
I t ~fClnW RF.An -
J lJ ~1 I T ti I 1 S E C T ~ F t. R 

1 CA a 2~~,.,~ 

1RF.AO 11 

: w A I T 1 ~ ~ M S C n P U "'T l L '' D 01'· E " ) 
: A C 1 : S T A Tll ~ 
r E R R rH~ S T .A T U ~ F 0 l L tJ lli I t-' G A 
J~FAn. "SEF~ t?", n~ "A~n~ESS/ 

J U ~.; S A F F " 

•IF CA~TPinGF nISK 
:onN'T ATTf~PT A fO~~AT 
1 M (i () F Q c 6' I\ 
;ATlfMPT A ~FAO 
JIN T~F Fn~MAT ~noE 

'(FlwST llSE nF FO~MAT "'1(inr) 

: 1.1 t.! I T ~ F t• RM A T Mn o F.: H 1 T 

1 C A : ? <"' ~ i"' C.4 

IWFAn1! 

: .., A 1 T 1 W" M ~ ( 0 iJ I '~" T I L ,, i.: (\ f\j E " ) 
:Ar1=~TATIJ5 

: ~ n ,, n p r' n N t. " F r) L L " "' I "" ~ F ..._ T Q t A n 
1 c: ME r. t< 11 F rHw c. " , " ~ / ~ t1 a"' E 11 

- . 



~~-19 .MAP.I 

~:\77e ~"'62J7 EU JS~ tJ I StT_ JOO SEEK/wRITE./READ 
Vi3777 "'"6262 DOSt.K JCHEC:K DATA 
r. 4 £.1 ,,. ,, ~v"''~~~ "' ISEEI< CYLINDER ZERO 
~ .i "1l41 "9~6:>~~ E'HALT JERROR DU~ING SEEK, AC1sSTAlUS 
~4~"'2 Vl0r.422 Jti'P E 1 E' PSKIP REHAINOER or· TEST 
. 
~4!~"'3 ~~625n GHWAT JGENF.:RATE DATA 
(t'.i~~4 ~C-54'13 7.c~OS JDATA:rALl ZEQQS 

""Ai 'rn !\ ~~66Vl!'i PFHitND JO AT A RUFFER AOO~ESS 

Vid~~n t11~6?.6~ WRITE Jon THE '-'RITE 
"'4~)~7 ~Q'bfh'\~ PRt;C.NO JOATA AUFFE~ Ano in= ss 
~4~1" ~~~~17 17 ;HE'AO-~, SECT•O!, 1 SECTOR 
'14~11 V'P6242 EHALT 1ERRnR IN \.!RT TF 1 AC1:STATUS 
,, 4" 1 2 ~HH:14 U' J~P F. 1 E ;stcIP REMAINnER OF TEST - . 

li' 4~~1 J U.~0 M>~7 Pf AP · l~F.An THF r>ATA 

"'4~ 14 ~~7~~5 P ~ r, t:: t..i n + 4 ~ ~' JO AT A RLIFFFR AnORESS 
~4tA15 ~,~ "'~ 17 17 noeEAO•OI, SECT-~, 1 SECTOR 
?4'-' \ b "-~li?4? F.HALT JE?RnR IN ~E~O, AC1:STATUS 
"14fA17 ~V.V.A~~ .J ~.p F 1 E' 

V'~O\'ll\ £1'~6261 Ch ECK JCOMPAPE DATA 8UFrERS 
~·H)21 ~~onV'~ PRf;l:NI.). :Grion F3lJFfF.R 
~4~22 V:r}72V'l5 P ~ G f:: ~I D + 4 ~ Vl f Qt J E S T I 0 t-i A R L E f.\UFFER 
~ .d ~~? 3 ~H'l~24' EHALT Jf.Q~OQ, AC~=r,ono ~1nRn 

'" 4" 2 4 
lt~M>.43 E'1F.: LOOP :AC1:8Af) wrnw 

Vi 4!~25 ~Ol6::>37 F.2: JSR -l~ET 1on SEF.K/;-;PITE/REAO 
~4~26 \llCHi ?6?. OOSEI< :CHECK OATA 
ir.40\?7 '~~~~~~ "' 

JSF.EK r.Yt.INDF~ ZE.RO 
~4~3V' ~CA624? H;ALT 1 E=.RRn~ OUR IN(; SEEK, AC1c:STATUS 
V\4~31 "~V\422 J~P F~c JSKIP REMAJNnER OF TEST 

~4V.~2 ""~625n r,FNOAT JGF.""F.RATE DATA 
04~33 ~"15AvJ? r.,._•FS I DATA: ALL nNFS 
'54('1~4 V.P 66i15 PFH;ft-JO JOATA 8UFFFR AOORESS 

~4'135 llJOl6~hCil WP.ITF. , 00 THE WRITE' 
~Atl\~6 "'~66V'5 P~GENO JD AT A RUF FE~ AnORESS 
~.,A~~ 7 ~~VH~17 1. 7 1 HE AIJ-~ 1 SECT-~, 1 SE(;TrJR 

C1 4 ~, 4 r~ L1~6242 FhALT :ERROR p1 \JRITE, AC1::STATUS 
v. 4 (,, 4 1 0~~412 Jt-iP F2E ;SKIP R£MAINOER OF TEST 

'~ '1 ~ 4 ?. (11~{)~57 ~HAD :f.(EAO T,, E f"l AT A 

~, ~ ~, i:j 3 ~~ ~ 7? ~~ ~ Pi.<GtNL)..,4~v, : 0 t.. TA BUFFf=< AnORE:SS 

ti) AC, A A 1.~ ""'~ " 1 7 1 7 JHFtdi-'71, SECT•OI, 1 SF.:C.:TOR 

~A(ll.1!) CA~6(>4;? F.1-1~LT JEQ~n~ IN Pf AO, AC1:STATIJS 
~.4~'1b ~~V'4V15 .J hr-> E2F 

Ci'~l.-147 V'C'b261 CHECK ,cnt-"PARE DATA RuFFERS 
~4~5QI V1 cii 6 fi v~ !1 · p~(;f:N() : r,rion RUF FF~ 
~A\A51 ~0'7 / v' 5 P~'r:tN[)+~GriV' HJllESTION:.RLf RUFFER 
~A~~2 ll'~624::> f HA l T· 1 un.rn~, ACPi=~Ot'1D wn~D 

• (:>. ~ L~ ~ j ~C~t)~~:11 F2E": Lnnt-' JACl::HAO iii nt< n 
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A ~\· !°\'" •fl'! A I f't 

"'4l'l~ 4 ll•Vt°'?~H F. 3: .1 s~ ~lSET ion f 
~EFK/\AIRITt./~EAO 

~' IJ ,,, ~ !") v' C' h ~ n 2 no ~I:.'< JCH~rK ()AT A 
r A,,~t; TAP.~~ (JI ir' (i\ 0 1 SF:EK CYLI"-'OFH ZEkO 
L<:4~~~7 ~~ ~,,,, 4 ~ F ... ALT JfQ~n~ OURINft ~EF.K, AC1•STATl.JS 
tit .ihH,~1 ~·~"·4~~ .J ,..p F3E JSICIP RtJ..tAlNOER OF TEST 

\J. 4 ~ f\ l V.Ph?~I' GE •Jli AT IGFNf.~ATF 0 AT .A 

V.4V.fl;;> ~\(>~42\ ~H 1HSF.0 1 n A T A 1: N lJ t-\ 8 F R 5 "1-377 
~ 4£·' f; 3 '-" "~ f' I\ ~i !") fJa..·Gtt-JO JO AT A ~UFFFR AOD~ESS 

\ .. d ~\" 4 ~~n~on WR I TF ;on THF w~JTE 

t··4!J.~!\ 1,-: !'· ~ ~ ~ I ') Pf." t;t. ~Hi JO AT A RuFFt:~ Ar"O~l:SS 

11'4~-:f\6 ~rn.,. ~ 1 7 '7 JHEAn-CJI, SFCT•f.A, 1 SF.CTOR 
•'14 ~',.; 7 ~'\f.A,,'.4? FM6LT 1E~ROH IN \-11-l I TE, AC1:STATLJS 
~-\ 4 ~7 ~': (~ P. t1 4 1 '- Jr-:P F3E ISl<lP ~H:.MA I NOE~ Of" TFST - . 

~14t'-71 C".(10,~7 Qf:.AO :REAO THE OATA 
~" 4L" 7 2 iJiil'7 ?."'~ Pw ~r.· ~o + 4P. ~ :OATA AUFFE'-? AnrJRt.55 
,~ 4 ~~ 7 J IJI ('.\ \A [A 1 ] 17 JHFAr)-t'), SF.CT-~, 1 SEC: TOR 
i/i~.,_7 A ~\~~~4? fHALT JERROl-l IN F"EAO, AC1=$TATUS 
~'\AM]~ ~~ 1 ~ d l~ ~ JMP F.SF 

.,.4~~7b ~~ ~,,, r: 1 C ... f.-l.K 1c;nMPARE' l')A TA FWFFF.R$ 
v. 4 It\ 7 7 ~"Mt'>~, .. ~ Pt.: r. ~~Jal. :Gnon RUFF FR 
~41 "', tH, 7?. ... ~ 5 Pr r,t Nt.i+4CH~, J (J 11 E. ~TI 0 ~J A~ L F. RUFf Ef.1 
~>-41!·'1 ~~"'"'' 4~ F:H.ALT 1 f Q"lO~, AC~:zr;o11u wORO 
v-41~~ ~· ~ ~ (> 4 ~\ F.JF.: U_ll1P JAC:t:tU() ,., "~n 
.,, 4 1 °' ·' L'flt>~.j] f4: .JSR ~I ~t:. T :nn .c;rfk./iNPITf:./REAr> 
'1"41'"~ ()! ~- " ' ,, ?. nnc;F:·k'. :CHf._Cj( DATA 
,, '11 ,, ~ ll'~~i'J: l'\r;ll "' 1SEtK CYLINDER ZERO 
;1 ~ fr.tf. \H1 r.2 4? F ... Al T : r:lo"IHlR Dll~TNr, ~EfK, AC1mSTATUS 
~'11 :q ~1 f~ ~· 4 t??. ,l f-1 p E4F ISKlP Pt.~AINnt.R OF TEST 

;.I\ d 11 t" 1H, f>? ~f\ r:~N{jAl JGFt-llf.RATF l)ATA 
~AIJS l 1 1 .,\'71!)411 ALT 1 10 AT·A PATTF.~N = 1~1~H'1 ETC. 
tt411;. L·• {'I f> ~ "1 '\ Pp Gt .. ii) 10 ·AT A HUFFF.~ AIJDRt.SS 

~u:ti t ,\ ~'~"'-ti~ ·'-µI 1 F :oo THF: Wk I TE 
-: - .... 4 11 4 ~1(~ 6 t' (11 ~ PJ.;r.[ .. ~IG JOATA 13UFFF:~ Af')[)Rf;. SS - .. 

IJ\ d 11 ~ :HM~~ 1 7 1 7 1 r. FA n ... c~ , SF:CT-~, 1 SECTOR 
V4\1~ iH" b? 4? f.1-At.T :EPh>nR I~ wRITF, ACl=~TATIJS 

il'cl117 !.t'f'~'" 1?. .J t' p ~4E :SKIP REMAT~OER (1f TEST 

,,, 4 l ? ~·~ ',~ (\ t"I? 5 7 Pf-AD ;~FAn H~F rH TA 

~ 4 1) l .• ~ 7 ':? :t'~ P k r. t. '.I I) + 4 ~H..\ ; {) A T A ~llFFff.( AnORE~S 

I/ 4 1? ~ •' r,~ V .;,~ 1 7 1 7 iHFAn-~, SECT-~, • SF.: C Tr.1 R 4 

11' 41 / ,, ) -~ {".'? ~ 2 F.1--ALT JE~RO~ lN Rt: AO, AC1=SlATUS 
1.11 I\ 1 / ~ :·) r,, '1~ ~,}I~ ,J ~· p F4F . 
~·A 1? ~ ~,~I~ fi 2('I_1 er· F: c"' JCn~PARt DATA RUFFERS 
~~'11?"' V' (' f:. ~ ,, ~ - Pk ra:. l\:f_) : r,nnn R LIFF ER 

\!' '11 '7 ~ '" 7? ~fl PkGtNf)+4~,'.· 1 CJ 1 I f S T l 0 N A ~ L F RUFFER 

"i '11 3111 ,, :,1 h? 4? f~ALT JfP~r)R, A C '" : r, rJ n 0 It\ rlto< f) 

II' 41 31 ~~t'='43 F' 4F: U• (") JJ r.t.Cl:snt.D .,.('l;;in 
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A '1~· ~ 1 .MAIM 

"'41 ~2 "'~6237 f51 JSP OISET JOO SEEK/wRITE/REAO 
"141 ~3 ~"6262 OOSEI< I CHECK DATA 
0~134 \il\0vHW'1 " JSF.EK CYLINDER ZERO 
~41~5 "l"' fl?. 4? EHALT If RROW DIJRINr; ~EEK I AC1•STATUS 
~'A 1 ~6 ~Ci' (·"4 2 2 JMP F.5E JSt<IP REMAINf'\E? OF TEST 

• "'4137 Vl~6:?5f' GF.NOAT JGFNERATE OATA 

~414\f: ~, '11~.i1 3 AL n~ JO AT A PATTE~N II ~HH<a10 ETC. 
"4141 '1~'6n~~ PRGE::NO JO AT A RIJFFER AOORE.SS 

"94142 '·H~ M> f'\ OI WFWlTE H>O THE klHTF 
_,41 .d3 t"~ 6~,1~ p~r,~~u JOATA AUFFF.:R Ar>L>RESS 
~4144 '4\ V\ ~ r~ 1 7 17 JHEAO•~, SECT-~, 1 SECTOR 

. '" 414 ~ ~"'6242 f.MALT JERRfJR IN WRITF., AC1cSTATUS 
"-4 l 46 ~'HH14 l ~ JMP E!lF JSl<IP ~E.MAINDER. OF TEST 

~.4147 ~~'M>~7 ~f.AO IRE An THE r'\ATA 

17i'1l!lll VIM 7? (.i ~ P~Gt:.'10•4"'~ JO AT A BUFFF.~ AnORE.55 
v.'4151 ~"'~"' t 7 17 JHF.AO-~, SECT-~, 1 SECTOR 
~~ti 15 2 .~~b? 4 2 f.-,AL T JEPRn~ IN READ, AC1:STATUS 
~4l!'J ~ £.\ v. 4 '~ 5 Jti4P F. !ff 

V\'11!'>4 "it'! n 2 t' \ Ct-iECK JCOHPARE DATA f\UFFERS 

t".41 ~5 vi CA f') loi ~, ~ P~f.tNQ 1r.noo RUFFF~ 
5'~.41Sb '11'1'7 2 V' ~ PRGt:.N0+4"10 1 QUEST I 0 ~J A ALE BUFFER· 

\1'11~7 tAf> 6?4~ E~ALT IF.RROR, AC~=r.ooo ~ORO 

~41t\v~ ~H~b~43 f.5E: LOOP IAC1=BAO wo~n 

'·· ..... . . ·- ..... 

-51-



4 ~W~2 .~Al~l 

"141.f\1 ~ ~ ~11 4?. 1 .. 1) A VI, P Ul(lnM 

v'tl"2 ltl A L11 '1 :\ ~TA rA,~t:.L"'AN 

"'°A 1 f;J V'V'h~37 f6i JS~ ~ISET 1nn SE.fK/-..~ITE/READ 

v.: d 164 V'~6?t;? r1 o!Ht< 1 C MF..r.t< DATA 
~416~ ~"'~~"''" ~ ISF'.fk CYl.INOE~ lERO 
(,~ 41ti6 ~·q,~ ~ ~ 4? F. .... ALT JERRO~ IJIJR T Nr; ~EF.K, AC\•STATIJS 
(': ~ 1 ~7 i,HH~424 J"1P F.nF. JSKIP ~E.MAJNOE.~ OF TEST 

v'417L" 1.1?~·1 4 3 l.(JA ~~,~t.LPAN 

l':4t71 ~,A~\ 4 ~ STl ~.~AN(JQM 

V0 417i? ~~o?!l6 r, E: N (;AT 1 GF.NF;U T F. l"ATA 
"'4l7~i "'~ ~, 17 ~Alli :DATA : ~U•OOM 

V'.417 A "' (Jl t) f' :, .. ~ PF-ICil:NI) Jl)ATA ~LJFFE~ AOO?ESS 

v'4175 v;~62otA ..,~ 11 F~ ion THF WkTTf - -
"'A 176 ~Ci!" fi "4 !' PRt;tNi.) ZIJATA BUFFER Af'O~ESS 

'1\A 177 -~(\i/1"'17 17 ZHF.An-~, SF. CT•ti\, 1 SECTOR 
•"42C-~ "'~!"? 4 ::> EH ALT JERWOR I~ \Jf.\TTf, ACl=STATUS 
p'1~~1 ~'~l°:l41 ~ Jt p F.6E I 51< IP PE 1'1A I Nl"fQ ("If- TEST 

?\4211'2 '1~625i wf' Al.J H<FAI"\ THf f~ATA 

o1!A2rJ1j ,,,~ 7 ~~·~ P ~ r.. u• n + 4 v. vi H)ATA ~UFFF:~ AOD~t.55 

~42"14 Ii\~~"' 17 '7 :HEAO•(}., SECT•li', 1 SECTIJR 
~ 4 f)(.\~ Olf.\h' 4? F.h ALT rEPRnw P..I QEAll, AC1=SlATIJ5 
~~ 4 2"' f' V'~ilt4V'!' Jr·1P F. bF: 

"Ad 2 ,, 7 """5?.~t r.r.Fc;" f Cf)~PAQf D ft TA RUF FE RS 
.. , .1 C? \ It, "(!- f. F. ," s P~r.t"-10 : r.or)n ~llFFFR 

;1A;?11 ~17.i''-L"~ ? [...' r; £ , .• (i + 4 ~ "' :OUESTIO~ARLE: AIJFf EK 

~'1~1£1 t-l" f')? 4? F.HALT :E.P.RO..,, AC~=GllOI) wn~o 

V'Ai~ 1 j ~~"' 6' cl 3 F fiF: LP.OP JAC1:0AO wORD 

......... 
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\, 

JOtSCU~StON nF TESTS ~7/E8 ANO E9/E1~ 

1 AT T~IS POINT TN TESTING IT HAS BEEN DETE~MINEO 
JTHAT R~AOT~G AND W~ITJNG CAN BE PERFORMED CORRcCTLY. THE 
fNEXT FOllR TESTS AQE. A CYLINDf.'R ADDRESS CHECK. CYLINDERS 
JARE FIRST SELFCTED IN OROFR (~~312) ANU DATA EQUAL TO THE 
:CVLINOfR NUM~ER IS WRITTEN (TEST E7) ON HEAD•0 
JSECTOR-~ OF EACH. THE FOLLOWTNG TEST THEN READS THIS DATA 
JBACK IN iHc SAME SEQUF.NCE IN WHICH tT WAS WRITTEN. IF ONE 
JCYLINDER IS ~RITTEN o~ MORE THAN nNCE DUE TO A (AL~AYS ~ OR 
JALWAYS 1) CYLtNOER AOnRESS BIT LINE AN ERROR WILL s~o~ U? 
JIN THE nATA COMPARE CH~CK. 

1 I.E. 

' , 
1 , , 

Tf " C Y L 4 '' l ~ A L \.IJ A V S A Z E' R n T H F. N A N A T T E M P T 
TO SE~K TO CYLI~DE? 4 ACTUALLY S~LECTS 
Cy L I ~DER "' • D AT A l.i! DR D S 0 F " 4 " ARE w R I T T EN 
THfRF. ANQ WHEN THE OATA AT CYLI~OER ~ IS 
LATt~ READ AND CHECK~O IT ~ILL ~E "4" WHEN 
IT SHOIJLO RE ""'"• 

JTFSTS E7&E8 C~E~K ALL CYLINnEQS IN SEQUENCE 0•312 
f ANO TESTS E9&F.1~ CHECK T~E CYLINDERS I~ OREOER 

· JFROM 312 TU ~. USING THE COMPLEtAENT UF THE CYL1Nl1E~ 

r NU MR 1:. R A 5 THC. 0 4 T A. W 0 ~ 0 S • 

......... 

-53-



4 c-.~ ~ 4 • ,.,A I~ 

(4A214 J ~ t' 4 l" ~ 

vt4~15 ~ 4 Ct .4 ~, ~ 

f . .,d~ i e-; ~~f:\2J7 F7: 

;-~A'\ 7· (.l!~f,'"' 
:r4:l?~ \A ~ \' ~ \, ~ (.\ E7 ~ t: 
~··4??1 ~H~ 6? 4? 

lt-42?2 r-~ ~~ .,-. 4 l 1 

c~.i~?.3 ~t-'h?~n 

~,A 2?A ~~ ~ 5 417 
~'i 4??.~ tA ~,,hf; 11'15 

1r'! A f)?f. V. (A 6 ;> r, ~ 

~· 4 2 ?7 .. \ ~4 t, f\ f~ ~ 

~•Ai34" ~i(.\ ~ ~ 1 7 

c.4 .4 2 31 ~·~6?4::> 
.,, A ,:\2 (,\!A~ J1 :·\ \ 

;r.4(>33 ~'~n' 43 F7F: 
L'I A?. 3 4 fll 1 (717 f\4 
~"~~3~ "~ ?V: 7 "'~ 
''-A ':~I:\ ! v. ~ 4 2 ~· 7 
;f.4237 1~2.1;0 

"'4 2 .d ~~ .~P.~7!";~ 

'" 4?. 4 1 1("~4 ,/ r,' 
r~~42 I/• At' 4 '' :\ 
v1A24,, \,~ o?J 7 F.8: 

•" .d 2 4S 4 t·'Hn2h?. 
C-'tl24!l It. ti\ ;. '(} "~ v. F.: 8. 1 : 
\·' .12 ~ h v. f 4 6' 4 2 
tr.A~47 "~rt r;, 4 l? 
wA4'2~l~ Pl~62!l7 

~'A2~1 t;1'1·6flt:~ fq.2: 
·: ~~-4 ?. ~;: I·• "4 v; , .. 17 

.. ~A?.SJ V1~~b?~2 

"'A 2!"ld .,., (~ "' 4 L, ~ 

•/.6t>5t) ,, ? h 7 Id 

:1 ~? ~ t) ;1~~·7b7 

1''1?.~7 1?:.711\4 

V~dn0 L~rc,~.c;:-

,·J~H1l ;'~"?t.:. 
,_. 'r I r: l"'l r • 

v·'12,:;2 P1 v17n~ 
v' 4?. ~ J ~~ ~.,,, 7 h:? 
·t~21'4 .~:.?4/v] 

~J\ ~~I)~ 1??'127 
~I.~ 2 6 0 0"~'7~~-

~llf~ ~, ~ 

~TA P 1 F7.1 
JSR f'IStT 

F.~ALT 

Jf'IP E7F 
r, t- t-J (J AT 
Cy L ,.! 
Pwr,t.~o 

"'~I 1 E 
Pfo'~t.~if.l 

11·. 
F.1o1ALT 
.H:P • + 1 
t.rio.., · 
IS7 F7.1 
L[1A ~,~1.1 

Ll'A J,Cj\2 
~ttJ:!l 1,\A,S~~ 

JM._, F7 

. ~ I. i f.' •·• 1 '·' 

!'TA "'•E~.1 
JSj:.1 •l~t.T 

n n s t-.-i< 
~ 

FtiALT 
,IMP F~F. 

Qf:.AU 
µ~r,[:l'.il) 

t 7 
FkALT 
.H1P F P.F 
L r, A i , ~ t. R • ? 
L n A ~~ , E 8 • 1 
~l.!P:1 1,•1,S7~ 

FhALT 
l. r. r' ~ 
r~z F.l'<.1 
L [) A (A ' F M • 1 
LQA 1 ,~J17 
s1_18 z 1, ... , , Slit-.: 
J ,.~ p f >3 

fCVL. A~n~ES~ING CHECK. SEE OISCU&SION 
JPRECEOING E7. ~~ITE ON HtAD-~, SECTOR-~ 

:of EACH CYLINnER. I~ EACH SECTOR DATA 
JEQlJALS THF. CYL tt. WJ.IITE IN ASCENOING 
IOROFR FROM CYL ~ TO 312. 

~ :Sf'fl< 
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:CYLTNOtR ~UM~E~ CIT CHANGES) 
H. R R o ~ r> tt ~ I N r; ~ E E 1< , A c 1 1: s T A T 1 J s 
JSKIP TO END OF TEST 
JGFNF:RATF OATA 
1 A ()I) R E S S 0 F n A T A G F. N E R A T 0 w 
Jl1A TA Rl.IFFEJ; AOuRF. SS 
f wQITE l 
; n AT A tHt FF FR Ar) l) RESS 
IDISt< AOli~ESS 

JE?RnR DURING w~ITE, AC1aSTATUS 

r ( F 7 • 1 l :: C Yl ti 

:on JT llNCf: FO~ 

JEACM CYLll'.iOE~ 

- . 

JCVL Ttd'lf.Q AOn~r:ss CHECK. .Cif:.E OISClJSSION 
JPREVIOUS TO T~ST E7. ~EAD FIRST SECTO" 
:nF fACH CVLJN~ER A~n ChFC~ FO~ P~OPE~ 

JOATA. lN EACH CASE ~ATA s~nULD E~UAL 

JTHE CVLlNOE~ 11. 

:SF.fK 
;CYLINOER NUM~F~ CIT CHANGE~) 
J E QR n W DI~~ IN r; SEEK , AC 1.; ~ T AT IJ S 

;HFAD 
:ruTA Hl_IFFF.R AnORESS 
HHS'< ADOi.<F.S~ 
JfQ~n~ Dl.t~JNr, C.'tAG, At1=STATUS 
: SK IP Tn £~10 OF TEST 
;~l..(~T ... 0Rn r:--i DATA RuFF-E~ 

1 S H f1I J 1.. n : C Y l I N I) f R z:t 

: A r. 1;1 = c~ n o n 
;AC:l=~Al) 

:RFAn THF T~~T DFSC~TPTI0N 

:P~?f AT THf Tt~T FOR 
:FAC~ CYLINOF~ 



A "'"· 5~ .MAI~ 

;A.i2t)7 "'~ ?.~17 
V.A27~ ~4V4~~ 

V4271 ~~6~37 F.Q: 

~i427 2 ,,,JI 621)2 

iA27J ~H~ ~~ t;irA F9.11 
V\427'1 ~Pib::>A?. 

~.d27::> ~ti'~~ 11 
V--1276 11HHS256 
r.A427 7 "(;\~415 
~i430'~: ~"f:-fiV!!°) 

043~1 '" CHj?. b OI 

C!.43Vl2 '"~661.oi~ 
~.43~3 11\~~P.1 7 
"·~~HA 4 i..Hi\ b ~a:'. 

V."3P!:> "'&' ~ 4 i~ t 
~43C~6 V'~tl'-A3 E9E: 
V43"'7 V1147bd 
~43U~ li'?~4~1 

~~ 4 311 i.'1~"176? 

t.4312 1C'11"13 
it4:H~ f.H~ Pl 7 !> fi 

~ 4 3 1 4 \'~ ~ Ii\ ' l~ 7 
043 t 5 M4'~.d._,=' 

~4316 ~~62~7 El~: 

V• 4 3 1 7 ~~ ~~ h ? 6 2 
~43?~ ~r.~~v.~ El~.1: 

~A321 Lt'~t;?4? 

"' 4 .i ' 2 Vl ~ ~ 4 1 3 
!/143?.j ~~6?~7 
~4324 ~~b~0~ E1~.2: 
~·i A 3 ~ ~ ~~ ~ ti. ~ 1 7 
"'4326 .A~b?4~ 
l-' ij 3 ?. 7 i~ r.i. \Ii A Vi #) 

r'133v. V'~f:.77~ 

!> ~ ~~ 3 l ~,, ? \'~ 7 ~ 7 
~ .. d 3 ~ 2 1 r . ~ c,. 171 r 
L~ .'1 3 3 3 1 c ~ .i:i 1 4 

i/, .d 33 4 ~0h?112 

~Aj3~ 0~6?4~ El~~S 

V1AJ~o 014762 
~ 4! 3 3 7 r~ ~ c~ 4 ~' 1 
'1~3A\'°' ~?~HbC' 

~ '1 3 4 1 1 ~ 1 1 ~, ~ 

? 4 J A 2 'HH~ 7 ~ 4 

LflA ~,CJ12 
~TA ~,E9.1 

JSP· f'lSE.T 

onsE.tc: 

"' F.HALT 
.JrP E9E 
r, p.1 L) A T. 
r.yLNC 
PR GI:. NO 

"'R tTE 
?J.(r,f NO 

17 
EhALT 
.JMP .+t 
LOOP 
osz E9.1 
J~iP • + ! 
Lr. A CA,E~.1 

MOVL ~.~,SNC 

JtrtP EQ 

LOA C1t 1 C:312 
~TA ~,F.1~.1 
JSg ~lSt.T 

nrtSE::K 
. ~ "3 0 

I 0 '\.. 

EH ALT ''S-
JMP E1P,E 
Qf..AO 
PRGt~LJ 

17 
EH ALT 
.TMP F1CAE:. 
LflA 1,~Et~i.2 
LDA ~,F1~.1 

r. rJ M ~ , '~ 
Sll~~ 1,1.1,SZR 
EHALT 
I.on P 
n s 7 r: 1 ~~ • 1 
.H~ P • + 1 
LC·A ~,E1~.1 
~OVL "',0,SNC 
Jf'-IP El~ 

-ss-

t 

JCYL. AOORESSHIG CHECK. SEE OISCUS~ION 
1 PR E CED HJ G TEST E7. WRITE ON HEA0•0 
rSF.C:TOR-~, OF EACH CYLINDER. IN 
JEAC.,.. THE DATA WOROS EQUAL THE COMP. 
10F THE CYL tt. WRITE Ir... DESCENDING 
JORDE~ FROM CYL 312 TO 0. 
1 SEt::K 
JCYLINOER NUMHF.R CIT CHANGES) 
JERROR OURl~r; SEEK, AC1aSTATUS 
JSKIP TO ENO OF TEST 
JGENF.P.ATE OATA 
JAOORE5S OF J)ATA GF.:NERATO~ 

JDATA AUFFEFol AOURESS 
JWRti·E 1 
fOATA RUFFER AOOPESS - . 
JOI SK ADnRESS 
JER~OR j)tJRINr. WRJTE, AClzzSTATUS 

: (EY.1) ::sCYL " 
1on IT ONCF FOQ· 
IEACH CYLlNUf.H 

:cVLINnER ADnAESS CHECK. S~E OI~Cussro~ 
1PRF.VInus TO T~ST E7. ~EAO Fiqsr SECTO~ 
:OF EAC~ CYLINnE~ ANO CHECK FOR PROPER 
70ATA. IN EACH CASE DATA SHOULD EQUAL 
ITHE COMPLEMF.NT OF THE CYL # 

JSFEK 
JCVLiNnER NUM8ER CIT CHANGES) 
JER~OR"OUAING SEEK, AC11:STATUS 

JRf.AO 
rDATA AUFFF~ AnORESS 

··rOISK AODRESS 
JERRnR DU~!Nr, RtAD, AC1:STATUS 
:SKIP TO ENG OF TEST 
;FIRST wnRO JN OATA BUFFER 
JSHOl.ILn :z CVLINOER t:t 

: Ar:£1'::r,non 
f AC1::HA0 
:REAn THE TE~T DESCRIPTION 
:RF.PEAT TH~ TE5T Fn~ 

:EACH CYLINDER 



: 0 IS C: LI«; S '[tl ~ '1 F Pit. SECT [J f.l AD I)~ F S ~ING CH f: C ~ • 
J(T~ST~ F.11/Fl~ A~n El~/F.14) 

1 us I N c; c v l J ,.m r. P - "' , HJ: A ri - ~ T E ~ 1 r 1 1 ... R I T E. s o N 
1 E A c ... ~w r: r: F 5 s I \I E s F. c T 0 CJ H-1 n I v I 0 ll A L L y F R 0 ~ ~ - 5 , 
IOR ~-11. I>v Ft.C:H CASF: EAr.H nAlA WOQD crJIJALS 
1 TH t:. ~ F CT,, D ~' l.I Mb E ~ • T F: S T E 1 ~ fJ C: A 0 ~ TH f IN 0 l V -
:IOUAL SF.(TORS tiACK I~ T~E SAMf n~nEP ANO 
:CHEr.K~ T~F OATA. TF.STS E13/Fl4 PERFORM TH~ SA~f. 
JTASK F.'){f.fPT THAT THF: ~t:r:TnR SFQ11£~JCf. rs I~ THE 
JRF.:VS:~~E pf.11)F~. ANO THl:. flATA. ~~ITTE.t-.t f.~ltAL.S THl::: 
: c n Mp L F,.,, H .. T n ~- T ~ t sf: c T (J Q ~J lJ M ~Ft" • 

' T H I s T f:. ~ T 1 ~ "H: s t G N F I) T n r: A T c H f R R 0 ~J E nu ~ ~ t c T n ~ 
JSELfCTln~ ~~~n~s. 

1 I.e. 
• . , , 
r 
J 
• 
' 

I~ "~C~" 15 ALWAYS AT ~RnUND ~HEN 5ECTO~ 

2 r~ Sr:LECrt.n, SFCTOR ~ WILL Ar.Tl.IALLV 
~ E c; ~ IJ c; E '" A N n 1' 2 ' 5 ,. "I I L L a F. ~ w T T T E N T .... E. ~ E • 
Tt: TMf. Sl:F~c.'ll•E~·T PE.An A DATA rnMPARF. 
F. ~· P o rJ "" I L L ~ E s 11 t '!' w I T t1 T ME G n u n = 11 ~ '' , 

At.n THF ~An= 11 2u • 

- . 

r4J43 1tA2'1V-t.' $1.•~ 

t' 4 J 4 4 t,"\ 4 ~11 5 1 ~TA 

~, (.• 

"' 1 ~1:.CT 
' s F. f: [) I s r. u 5 s 1 0 ,..,. p R F: c E n u-, G T H I s T E s T • 
1 .-I P I T i: lJ ~ r. 1 L • ~ , HF A 0 • ~ , f) t'1 C E 

~" " 3 4 5 ~· , ,,.. , 2 \ 
ti' " 3 4 0 \I 4 ~~ ~ 1 ~ 
~AJ47 r.~n?J7 F11: 
V-4J'h>. ~(-\~~6? 

,A c1 J 5 1 ~H-4 0 ''- ii' ~ 
:i4 4 J 5 2 V, (A tj ? .4 :;> 
;•4353 ~~V'41 \ 
v.4:~54 W~ti2~f; 

11!43~~ ~~J-'tl44i~ 

t'- ~ 3 ~ tj l'- CA t'- ~ vl S\ 

~431\7 l~·i!h?~fi' 

·A '1 3 fit\ ,.., ~,," ~'\ ~ 
:i443f'l '-"' lH~ ~~ 17 
~J 4 ~ 6 2 n~ t'? 4:? 

.. "\ 4 :3 'i 3 t~ c~ ~~ .d v' 1 

v 4 .~I;" .. ~ ,, "'? 4 ~· 

~,. 4 .~A!'> ~, 1 ,_,, t ~ 7 
i~ A;\ n h ~ ~ -~ 7 7 :" 
j.4~f)] (i ~ .-: >' r-i ~ 

Vc1J7~i 1?,)0··~~ 

~· d.) 7 1 •/,.:: .'· 7 / 1' 

ir~ .1 j 7 2 '11? ~ 1 ~Cl 

" '1.'7 .~ I.,~,'!~'·'~ 

('c137d l ') 7 , l \ :\ 

oA 4 J 7 ~ ~,, ~ '~ ~ 1 c• 
11"1~76 11 ~.!v.IL 
i/.dj77 :~ (\ 0 7., ~ 

F1\.t: 

E 11 E: 

l.I'." A ~.C17 

~TA ,),r::l\.\ 
JSU 'lStT 
Pn-;tK 
"1 

F ... ALT 
J ti P F 1 1 t 
~ f .,If) Al 
~t:('.PI 

P 1J Gt r.lf 1 

wL.>TTF: 
Pio' ra~ ~II) 

17 
fHALT 
.)MP .+1 
I.fin~ 

T .c; l 'trT 
Lf'A r:\ , F 1 l • 1 
Lr~ ' I K ;_, , 1 
A !•n 1 I 

1
' 

STA •?,F:l1.t 
I. I: h 1 ,f'TYPF. 
LI 1 A ~,C1S/ 
A nr1L h 1 , s "' c 
lf,t. ?,Cjl7 
c; ll ~ _,.,,?,SZR 
J,.,p F 1 t 

:Fnw FAC~ ~Er.T~R. IN EAC~ 

:CASF THF: nATA ¥40RM~ t:Jlt:AL 
: T H t. 5 F.: C T Q q N lJ M ij ~· k' 

:SEtl< ! 
JCVLTJJnf~ O' 

1 E SHI,, p P.1 st f. K I Ac 1 = s TAT us 
:SKIP Tn E~U OF TEST 
H~ F NJ:, R A T F TH T A 
:Anl>PtSS OF liATA Gf.N kOtiT. 
f A(lnRESS OJ=' (}A.TA tJIJFFtQ 
JwPITf. 1. 
JOATA fHIFFF~ AriO~i:SS 

JOI~K A{HHlFSS CIT CHA~~l:S) 

1ER~n~ IN wt(tTE, ACl=STATl•S 

: I ~ C ~ t ~ I: ~,, T T H E S F. C T r 1 4 
: NI 11"1 f~ F ~ 

: S F f l F n (H'' £ 
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11a 4 4 ~"'' 1 ~ 2 4 vH~ 
~44~1 lil4~1 t>7 
~4.,A2 lf'2"112\ 
~A40IJ ~4"141~ 

~44~4 ~~fi237 Et2: 
ff\ 41 A 0 !> '~ ~ h 2 6 2 
0 A 4 ti' b "4 r>, ~ ~ V. "' 

0440l7 "'A6?42 
~ A 4 t 0 t~ ~ ~u 1 ?. 
~ .1 4 t 1 ~1"1 6 2 b 7 
~4412 ~~66~~ F.12.t: 
~44\J ~~~"'17 f12.2: 
V'.14414 rt.~6242 

~A41 ti ~~~015 

":'4416 '12l-'1!>7 
· r44t7 "''t'77J 

v. 4 4 ',~ 1 ? 2 4 1 4 
~ 4 4 ~ 1 ~1 ~ b ~ 4' 
~44?~ ~~b?43 E12EJ 

iA4?J V11"11!>7 
~ 4 4 '- 4 "' ? v. 7 to) 7 
?-4425 ti!24'1'6~ 

-"4426 123CH1Cl1 
~ 4 4' 7 ~" 4 ~ 7 5 4 
~ 4 4 3 ~ '~ ::> 4 \ 5 ~ 
~4431 i113\A?.VJ5 
~4432 1271 ~·3 
V\443J '13~?.1~ 

"'4434 112'11ri4 
0443!:) ~~~747 

SL.IA ~,P 
STA ~,st.CT 
LOA ~,C17 
STA <A,E12.2 
JSR fISE.T 
no~f.1< 

"' EHALT 
JMP E1?.E 
READ 
PR r.E.~JO 
17 
EHALT 
JMP f 12c 
LOA "',SECT 
LOA 1,~E.12.1 
SUR~ 1,fll,57..R 
EHALT 
LOOP 

.JSZ ~t:.CT 
L['A V!,F.1'-.?. 
LOA t,1<811. 
ADO 1,~ 

STA ~,F.:12.2 
Lr:• A 1 , n T v P F. 
LOA 2,C157 
AOOL 1,1,s~c 

LOA 2,C317 
SUR. ~,?.,SZW 

Jf¥\P El?. 

f SEE THE DISCUSSION PRECEDING 
rTEST F.11. READ ONCE FROM 
JEACH ~ECTOH AT CYL~~, HEA0•0. 
JCHECK DATA IN EACH CASt. 
IDATA WOROSaSECTOR ~. 
JSFEK 
1CVLINDEQ 0 
IE?ROR IN SEFK, AC1aSTATUS 
JSKIP TO ENO OF TEST 
H~E AD l 
JOATA BUFFER ADDRESS 
JOISK ADDRESS CIT CHANGES) 
rER~OR IN READ, AC1:STATUS ~ 
JSKIP TO END OF TEST 
JGFT SECT it 

IGE"T A wORD READ 

- . 

JDATA ~RRQ?, SEE ABOVE OESCHIPTinN 
JAC:"'=GOOF) WORD 
JACl1:1EUO 

JINC~EME~T THE SECTOR 
rNIJMAER 

ISF.E IF OONE 

JGO AGAIN 

..... 
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4 IJ'r"'!°\"' •MA I ~J 

V\4d3h ~1? 1.A t !H" 
.,.., 4 437 ~'?. 4 ::> i/1 4 

"44~~ 1~ .. H ~3 
V' 11 4 4 1 . VI ?. 4 ~ ;.q; 
t~44di> V'44'1?i"'.' 

~~443 12~?2~ 

{"4444 1 ?.~2~ti' 
;,' d A 4 !) 1'~?.2~ 

~1 ~ 4" b 1 ?.!>~~~ 
tLd4 47 .. 14 4 1 !:> 7 
!l'-14 ~l:! t~Vt°' ::>3 7 F13: 
~44~1 \'~1'::>b? 

v44~2 ,, CA 1f1 CH" n 
~44~3 ~''b2~?. 
~.4454 Cl!CA"'141t 

~44!55 l1r-'6? 5n 
V!44!Stl "'c;,~435 

~.d'1~7 ".,ii. 6" vl ~ 
vi 4411\~ VICAf"~b~ 

&!\ 44~1 V' CA~ t' ~" ~ 
if.441\?. .,.~VJ9117 E13.1: 
~44~3 t.H~62 4::> 
,, 4 4 6 4 1HA~.dV 1 

~· 4 4 ti!) t 1 r., I>::> 4 ~ F13F.: 

11'44"6 1.11 41 ~ 7 

~·" 4 f:, 7 CJ\ C~ ~·. A ~-. 1 
V' .1 d 7 L" L'?.L<\77? 
V..1471 :A?41,HJ3 

('· 4 "7 :> l~:?4r'C'I 

~·4473 jt,'1J7"J7 

"'447 4 \!'-\1'1vl4 
lrl 4 47 ~ ~·~~7 53 

1..PA ~,nTYPE 

LrlA 1,r.137 
AOOL ~-; , vl , S 'JC 
LO~ 1,r.277 
STA ,,F13.1 
~CiVZ"1 1 , 1 
~1("1 V ZR 1 ' 1 
t.l(lVlR 1 , 1 
'"0VlR \ ,1 
~TA 1,~tCT 
JSR ~ISC.T 
nr:i~E:.k 
H 

f~ALT 

J""P E 1 ~t:. 
Gl-.NOAT 
Sf. TMC 
P~ ~t:.~r.> 

w"JTF 
Pf;C:f"ll) 

17 
r~4LT 

Jt-" p .•1 
l.r:nP 

ns1 St CT 
.11"'P • + ,_ 
l_("J A '1,F13.1 
UH 1,~titl 

~UH t , f., 
~TA ~,€1J.i 
tt.c ~.,~,sz~ 

Jr.P E13 
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f 

JS~t OJSCUSSJON PRECEDING 
JTEST E11. w~JTE ON CVL-~, 

JHEAn-~, ONCE FOR EACH SECTOR. 
JIN F.AC~ CASE TNF. OATA EQUALS 
JTHE COMPLfHFNT OF THE SECTOR 
J "-'llMA~R 

:AF.GINNING SF.CTO~ 

:SETUP 
1SFE:1t ! 
ICVLTNDE? ~ 

IER~Olol IN StEK, ACJ;STATUS 
JSKIP TO ENO OF T~ST 

fGENE~ATE OATA 
:AnORESS nF OATA GENE~ATOR 
r A 0 (') R E SS 0 F () AT A EHi F F ~ R 
JWRJTC: l 
r A l' L' fJ F. S S 0 F r') A T A f:H J F F r.· Q 

IOJSK AOORESS (IT CHANGtS) 
JE~Rn~ lN w~ITF, AC1=STATU5 

10FC~EMENT THt SF.CTOQ 
f NllMRER 

rSF.E IF no~E 

H•C'T VET 



A ~~~59 .t-iAHI 

"''1476 ~?.~t~CA LDA '1,0TVPE 'SEE THE DISCUSSION PRECEDING 
i/J4477 ,,, ?. 4 ~VI 4 L DA t,C:137 STEST 11. HE An ONCE FROM 

. V.At;~~ 1~31l~3 Ar•DL 0,IO,SNC JSECTOR OF CVL•Qt, HEAD•0 1 

A4!)~ 1 ~::? 4:>C'15 LOA t,C277 JREAD SUCCESSIVE SECTORS 
l" 4~,~ 2 V1444215 STA t 1 E14.'. JIN nRDER FRIJM HI TO LOw. 
~ 4 5,~~ 1?t>:>2~ MOVZR 1 ,1 JIN EACH CASE THE DATA E.QUALS . 
~4'5"14 125 ?.2 (II ~1C.WZR i , 1 JTHE cnMPLE"1ENT OF THE 
"14 5Q\!) 1 ~522"1 MOV2R t ,1 JSECTO~ NU~BER 

~45CA6 1?. 5?. 2 (.A MOVZR 1,1 

~' 4 5" 7 "' 4 4 \ !i 7 STA t,SECT JSTARTtN~ SECTOR " "'451 ~ P~62j7 Ft4: JS~ ~ISET 

&.14 5 t 1 t.H~ f) ~ fi 2 nost:i< JSEEI< 1 
,14!>12 ~,CA vHi\ (1 ~ "' JCYLINDE~ Q\ 

0At>13 V.li'6(>4? Ft1ALT JERROR IN SEEK, AC1=STATUS 
"14!i14 "q~~ 413 J~1P E14E ISKIP TO E~D OF TE.ST 
"1ti:51~ t-1~6?!'>7 REAi) JREAO l 
v'45tf> V'~b~~~ E14.1: PR GE ~JO JOATA RUFFE~ AnORESS 
~4!>17 ~'~CA t~ 1 7 f. 1 4 • ~ I , 7 JD I SK ADORES~ CIT CHANGES) 
'1452V. "·(I\ 6 ~ 4?. F~AL.T JERROR IN READ, AC1=STATUS 
~4521 ~~~'1.ilf.~ JMP E'14E JSKlP TO END OF TEST 
,.,45?2 0?C~1~7 LOA ~.SEC:T JGET SECTOR ti 

'31~~?3 1 ~~~~H~ COt-t ~ , °' 
'~4~2 4 :t.2fi17') LO A 1,~t14.1 1 GF.T ·A ·wORD Qf AO 
~·,A~?~ 1?.2414 ~LIR# 1,~ •. sv~ JO AT A F.RROR, SEE ABOVE DESC:WIPTION 
V.·At>?.6 V.~b?.4~ EH ALT :At:~::GOOD wQRO 
i114!>27 L!.{ltb~43 F.1A1Ei LOOP JAC1=BAO 

~ 453\.1 ~,4,!>7 057- SECT IDf"CRC:~ENT TO ~IEXT SECTOR 
st.4!'>31 ii\~~A~'1 .. IMP .+t 
l't4!S~2 \l\?~76~ l ["IA C'l,F.14.~ 

"'~533 ~' 2 4 ~ tj~ l DA t,KtH1 
rA4!)34 122 4 ""~ SUB t , °' 
ft'\45:\S L-,4M76' STA Pt,E14.2 
Cll453b 1~14(1!4 tNC ~.~,sz~ 1onNE ? 
~'1~37 0~~751 JMP E14 HIO, GO AGAIN 

·9: - .... ·- .. ~ 
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' 0 I 5 c lJ s s t n "J n f' T Hf. HE A n A 0 n ~ f. s s I N G c Ht:: c K • 
1 (TESTS ~1b/E1b ANU E17/E18)· 

1 lJ s I ~ r; c v L U,1 n tJ~ - ~ , s F.: c T a p - "' , T f s T E 1 ~ "' R I T F. 5 0 N t 
rSFCTOR ('~~ l::.ACH 5UCCF.SSIVC: HF.~n TNnIVIOUALLY. 
JIN F.ACM CASE THE nATA ~~~OS EQUAL T~c HF.AO 
JNUMR~R. T~ST E16 R~AOS EACH Of THE5E SECTORS 
:BACK IN TMt SAME nwnER THtY wF.~f W~ITTtN ANO 
SCHECK~ THE nATA. TESTS E17 ANO E18 PFJ.lFUQM 
;THE SAMF FIJNC.TIONS E>:CEPT THAT THE HEADS A.RE 
:SELF.CTfn IN REVER~l:. OROfR MJO THE tnMPLEMENT 
JOF. THF HEAD NUMBER IS U~EO AS THE DAT4. 

JTHE:~E TF·sr A~F. DESir;NFn rn CATCH ERRlJNE.nu~ 
JHF.An SE.Lf.rTTON Of/ MULTIPLE Hf:AD SE'LECTlON 
JERRnR~. 

• I.F. TF 11 H1)2" I~ AL\11.~YS AT G~nut.10 WHEN HE.AU , 
• ts SFU::CTEn, kEAO ~ wILL ACTUALLY BE , 
J r.t-tnsn". 11 2 IS 11 \ii T LL AE WRITTEN ON THIS 

' Sf C:HW ...... u,,t-: "~·~" HAO ~F.:EN WJ.lITT.E:.N 
• µ R F V J(I ti S L Y • THr . ~IJtiSF OUf.NT ~EAD wJLL , 
; THE~ t.NCOUNTF.R A OATA ERROR \Iii I TH THE 
• Gnnu :.t.f".\RO a ,~ u-~ n T"1f. HAO wORU : 2. 
' 
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A O'~'i1 .MA IM 

• 
l-4 4S4t\ 1 Ol2Alll0\ ~WB 0,"' JSEE THE DISCUSSION ABOVE. 
'~4!>41 ~'1~156 STA Ci' 1 HEAO I WRITE ON CYL .. "' SECT•0 1 

P4!>4~ ~2~121 LC\A t:l,C:17 IONCE FOR EACH HE'AD. 
'~ ~5 4 3 "14(.A~ 13 STA ~,E15.i JOATA WORDS = HEAD # 

"'~!)4'1 t-'~b2J7 E15: JSR '9ISET 
fAA~'1S "'"'b~h' nnstJ< JSEEt< .1 
-~ 4546 ltlCHHH\~ ~ JCYLlNOC.R "' ~'1~47 0~6,IJ? F.:HALT JERROR IN SEEK, ACl:aSTATUS 
~~~~Vl ~?.V.411 JMP F.15E JSKlP TO END OF TEST 
~A!>51 ~"'6?.5fi t;ENOAT JGENF.RATE DATA 
f,)4552 ~0\5434 HON JAOORE.55 OF 04TA GENERATOR 
''.' 4~53 ~~ ~ 6 t' L15 PRGt'JQ f OATA BUFFER AOORESS 
"US~4 ~~h~b"' WP I TE I WRITE 1 
"'45~5 ~" (}. fj "i f.115 PR r.t:.NO f OATA BUFFER AOORESS 
~45~6 ~~vl~ 17 E15.1l 17 JOI SK ADDRESS CIT CHANGES) 
~45!i7 V\~6?4? EhALT f ERROR IN wRtTE, AC1•STATUS 
"'4 ~ f)C'1 '"'~~ 4 '" \ 

Jt1P • + 1 
~4561 00\6?43 E15E: LOnP 

~4t>62 "'1"1156 ISZ MEAO 1 INC:REti4E.NT TO NEXT HEAD 
(~4563 ~2"1773 LOA ~,E15.1 

~4Sti4 l~2 4~6 7 LOA 1,KH7 
~45n5 123"' vl OI AOO 

1 '°' \.145F.t; ti44V:'77~ $TA ff' 1 E15.1 
~4!>67 t·,? 41 !> ~ LOA 1,0TYPE JOONE ? 
~ 457 ,~ V':1tv~454 L['\A 2,AOR•l 
"'4571 1~511?. MOVLti 1,1,szc. 
0"ti72 ~C'tAA~4 Jt~ p .+4 1CART OISK 
~4573 1514Vi~ I NC 2,2 
~A57A 1 :?5~"12 MOV~ 1,1,szc 1SKIP IF 2311 
~Ab75 1514~~ INC 2,2 12314 
~~!>76 C-1 ~ !HHH~ LOA 1,~,, JGET END DISK ADOR 
~4577 1?.2'1"'4. ~UR 1,vs,szs:~ 

~46~~ ""''1744 Jf1P E15 ;NOT DONE' Yt::T 
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. .. 

~4tH"1 1rA24v'~ 
~4!'tA2 ,,,401!'>" 
P,46P3 "'2L'lt21 
l"4hfA4 {"4S;,A1UI 
f~6~~ ~~h,37 E1~: 

v'41S~fj "4~6~6~ 

(A ~ f:> ~ 7 L°' ~ '.A ~ {I\ Ci1 

~41~1V' ~"''-6~4?. 
-i 4 b \ 1 ,,.., ~ y~ t: 1 2 
~" 4 IH 2 '~Pl 0 t> ~ 7 
~4bJ3 0~h~~~ E1fi.1: 
~4ti14 ~~~~17 E1~.,: 

v. 4 r) 1 5 ~, (} b ' 4 ~ 
"~ 4 6 1 ti ~w c~ '1 /. ~ 
vt4t-i17 ~'-161!>6 

~46?V1 l"2fi7l3 
t4A21 1~2A14 
~46;:>2 ~~624? 

v.4n23 ~~o?43 F16E: 

V.4f)24 ~1'il1~6 

i~ 4 Cl ;> !) ~~ :;> ~ 7 h 7 
~.1,.,?.6 ~~?4~h7 
~· 4 6 ? 7 t ?. 3 ~ 0 lA 
,. 4,., 3 :,1 ~ 4 (.\ 7 f) 4 

ii 4 .; 3 1 ~ '- ~ 1 !> l.ll 

v A ~ :\ 2 ;71 3 it' 4 1 ?. 
CA 4 b :\ :; 1 ' ~ j l ' 
~"' .4 b :\ 4 ,.rn ~h1 ~ 4 
-11.4,,:1!°) 15 \ 4~H\ 
V' 4 ti 3 6 1 ~ ~ ~ .,, ~ 
(,': ..1 ~ 37 1 5 1 /1 v'! V1 

l' 4 fl 4 1.4 :,\ ? S CA ~~ (i\ 

Ll'4f;41 1 ?.24•.:14 
\."~6.12 v.irit,·~74:-\ 

cii Ain 4 3 ~'" ~ '1 v. !5 

y. 4 ~ ~ 4 ~~ " 4 t' 4 s 
~~6~S ~01P17 AOR: 
., .d " 4 t5 i> ~ !) t~ 1 7 . 
V\ 4 t) 4 7 ('I \ 2 r}, 1 7 

:\l.I R :A, ill 
5 T A I~ 1 H t. A 0 
L(t A Ol, C 17 
STA "',E'16.2 
• .TSP -ISET 
OOSE.K 

°' F.HALT 
,Jt1P F 11:\E 
p E. A (J 

p~ r; f:. P.I 0 
\7 
EH ALT 
.J MP F ifiF. 
LDA ~,HEAD 

L['~A 1,•t:.1f'.l 
SUR.# 1,0,S7R 
F.HALT 
LonP 

157- Hf AO 
1.0A ~,F-~16.? 

LOA t,Kti7 
A [I 11 \ , LA • 

S T A t\ , F. 11; • ?. 
LuA \,JHVPE 
l.f'l6 ?.,AOR-1 
t--tCWLtt 1, 1, ~zc 
,T "1 P • + 4 
I~r ?.,2 
,..,c1vw 1.1,szc 
I~•C ,,?. 

I 
JSEc THE otsr.u~SION PRECEDING 
JTEST f15. RcAD ONCE FROM 
JEACH HEAD ON CYL•0, SECT•0• 
JVF.RIFY THAT OATAaHEAD ~ 

JSEEt< l 
ICVLINDEh> ~ 

JERROR I~ Sr.E~, ACt:STATUS 
JSKIP TO ENO OF TEST 
JRFAn 1 
JAOORESS OF n~TA BlJFFl:.R 
J I) J 5 K A 0 f Hoi E 5 S ( I T C: H A N G E S ) 
JERRO~ l~ READ, AC1=STATUS 
JSKIP TO tNO OF TEST 
:GF.T HEAD ~ - • 
:GFT A wORD QEAD 
;OATA ERROR, SEE AROVt DISCUSSIO~ 

JAC~=Gnon WORD 
1AC1:HAO 

f lNCRE~ENT Tn NEXT HEAD 

:OONF. YET ?? 

;CA~T Ol5K 

1 SK.IP TF 2311 
12~14 

;GF.T tNOING 015~ AOOR~SS LCA 1.,:_,,2 
Sl.1 A j,<-',SZR 
.JM P F.1" . JMORE TO c;n 
J~~P .+5 

.+\ 

1l-'t7 
5C' l 7 
1 ?. t-1 1 7 
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JGO tn N~XT T~ST· 

rcun, 
:2:\\1, 
r2~\4, 

H~AO t? SECT ~ 
~~ t A t) 1 ? S E C T ~·1 

HE.AO 24 ~E:.r:T V\ 

1 SE'.CT 
1 St.CT 
1 St.CT 



A ~~f\3 .MAIN 

• 
~405~> V.2'1115~ LOA ~,OTVPE JSEE THE DISCUSSION 
VIAb51 ~3M5"16 LOA ? 1 AOR1•1 JPRECEOING TEST E15. 
\.14652 U'1112 MOVL# t",A,SZC JWRITE o~ CYL-G11, SECT•"' 
"'465J ~' rn CA A £14 JMP .+4 JONCE FOR EACH HEAD. 
~Ab54 \ 5 l A vH' I~C 2 I 2 JOATA : HEAD " v.41555 1~120!~ '"1QVR "''"''SZC 
~'16~n 1514"1~ INC 2,2 
~46~7 ~~5",~Ut LflA 1,~,2 JSTARTING DISI< AOORESS 
~A"ti0 ~A4416 STA 1,f'17.1 1SELECT HEADS IN REVERSE ORDER 
,,4651 ~2~:n3 Lu A ~,Ct774 
~~of 2 1237·'1~ Ud1S 1, ~ 
~4h"3 l.1'4V11:,6 STA Ol 1 HtAO I CUHRHIT HEAO " °' .d tj I; .4 '1~6237 E17: JSQ ~lSt.T 

V.4bti~ t:IV'6262 OOSE.K 15EEK l 
f'-A6fi6 vHil~Ol0~ "' 

;CYLINDER ~ 

'4'4f,fi7 V1~6242 FHALT :ERROR IN SE:EK I ACtcSTATUS 
~467c.\ ~Ci'~A 1 t Jt1P E17E JSKIP TO ENO OF TEST 
fi\4671 ~~6256 r.E: Nll AT f GF.NERATE OATA 
'~A 6 7 2 V.V'543?. HflNC IAOORt.:SS OF DATA GENERATOR · 
~4t;73 L,\ c-- f, '5 ~, 5 PRr;tNO JO AT A HUFFER AODRC.SS 
~4674 (A? 6~ tHl WRITE JwRITE 1 
~4fi7~ MC~M;~~· PR GENO JO AT A RUFF.ER AOORESS 
~4676 (A t'1~9' 1 7 E17.1: 17 JOISl< AODRESS CIT CHANGES) 
V.A67 7 ~~~62 ~'- EH ALT · 1fRROR IN WRITE", AC1r:STATUS 
t1l47 "'~ ~· ~"' 4 l·l 1 JMP .+t 
tA47~1 (A'1(;?.4~ E 17E: LOOP 

~47~2 ,,, 1 4 1 5 f5 nsz Hc~D 

t'i '17 ('-\ 3 L\1,.014~\ JMP .+1 
~·47 ~ 4 Vl2Vl772 L(1A ~ , F. 1 7 • t JOECPEMENT HF.An # 

vi4 70\5 tJ124CH~7 LOA 1 1 K~7 
~47~6 1224~~ ~Lit-\ 1 , "' 
L'l47~7 '~ 4" 7 6 7 STA ,_,,E17.1 
V.0 471~ 1~11~,3 M(WL '1,0,S~C 1 OOME VET ? 
"'4711 ~HH~7 5~ JMP E17 JNO 

- ... 
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~4712 ~2Pl1~~ 
04713 ~3"'444 
04714 1~1112 
0 4 7 1 s 0 Pl "' 4 ,, 4 
""716 1~1'1V'~ 
~47.17 1~12~2 

~4720 1~14~~ 
~4721 '125~~C'I 

04722 CA44413 
e.i723 "'2Vl213 
~4724 1237V'0 
04725 "'4V115li 
~47'-6 ~~b2J7 E18: 
'4\4727 ~0!6~62 

~4730 ~vHHHH'l 

~4731 t1~624~ 

-~ 4 7 3 2 C? fi' "' 4 1 3 
"U133 ,,~6257 

~4734 ~~66~5 ElB.1: 
V.4735 ~~0n17 E18.?.I 
".d7~6 ~~6~.d2 

'1 4 7 3 7 '1 ~ VI 4 CHj 
~A74~ ~~V11~~ 
047 41 1 PltiH-'~~ 
'14742 ~26772 
~~743 122414 
~ 4 7 4_4 ~ ~ 6 2 4?. 
~A7A5 ~~6243 E1B~: 

ti\ 4 7 4 6 c.q 4 1 !.> 6 
'°' 4 7 .4 7 t?. LA t-1 4 "' 1 
t-14751f' 0P.~7t.>5 

~41751 V124~67 

~A7fi2 122AV'Ci1 
~475~ V.4~7b2 
'14754 1011\-'I~ 
~4755 0~0751 

"A756 ~~04V15 

V.4757 ~Ql476'1 

~~7~~ ~~~417 AOR1% 
~ ~ 7 61 ~1 ~"' 4 4 1 7 
~A762 Lq1A17 

LOA 0\ 1 0TVPE 
LDA ~,AOR1•1 
MOVL# '1,0,SZC 
JMP .+4 
INC 2,2 
MOVR A,~,szc 

INC '-12 
LDA 1 1 0\ 1 2 
STA 11E16.2 
L 0 A ~1 1 C 1 7 7 4 
"ANOS 1 I V1 
STA "',HEAO 
JSR •ISET 
nosE1< 
0 
fHALT 
Jt"P E18E 
READ 
PRGEt.JO 
17 
fHALT 
~IMP F 18E 
LOA·~,HEAO 

C:QM "'"' LOA 1,flE18.1 
SUAti 1.,~1SZH 
EH ALT 
LOOP 

nsz li-lt:AD 
JMP .+1 
LOA rA 1 F.:18.2 
UlA 1 1 KB7 
SU~ 1, 0 
ST A "'IE 18. '­
MOVL 0 1 0 1 SNC 
JMP E18 
JMP E19 

.+1 
417 
.d 4 1 7 
11417 

rsEE THE DISCUSSION P~ECEDING 
JT~ST E15. READ ONCE FROM 
JEACH HEAD ON CYL•0, SECT•0. 
JVERIFV THAT DATA•HEAO # 

JSKIP IF 2311 
12314 
IGET DISK ADDRESS TO BEGIN WITH 

J6EGINNING HEAO ~ 

JSEEK 1 
1CYLINDER 0 
JERROR IN SEEK, AC1:STATUS 
JS~IP TO ENO OF TEST 
JREAn 1 
1AODRESS OF OATA BUFFER 
JOISK ADDRESS CIT CHANGES) 
JERROR IN REAO, AC1=STATUS 
fSKIP TO ENO OF TEST 
JGET HEAD " 
JUSE THE COMP. 
;GET A WORD READ 
JDATA ERROR, SEE AROVe DISCUSSION 
SAC'1:GOOO ~ORD 

IAC1::BAD 

7DECRE~ENT HEAD # 

100NF. VET ? 
JNO 
JVES, GO TO NEXT TEST 

JC ART, 
J2311, 
12314, 
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HEAD 1 SECT V' 

HEAD 11 SECT ~ 

HEAD 23 SECT ~ 

1 SECT 
1 SE.CT 
1 St.CT 
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A ~~6~ .HAIN 

PtA763. "'~6240! E·1~: 
~4764 0Vl6262 
-~4765 tHH~313 

e4766 0~'14~J 

04767 ~~H~A~2 

"4770 ~~6242 
04771 0~6243 

04772 ~30153 
r,4773 021113 
04774 0A0A~1 
04775 ~~6231 

04776 ~A624~ E20: 
e1.111 "'~s~s2 

~5~"'"' 0"'Q}313 
~50A1 ~2~~64 

~5~'1'2 12341~ 
~5rt'C'l3 Ol~6?.42 

0:5004 '1C'\6243 

lt'50Pl5 ~3~153 
A50Pl6 ~21t13 
05007 ~4~4~1 
1'~010 ~"'6231 

P.5011 ~~524~ E21: 
~5012 ~"'6'-6' 
e5013 ~Ci110313 
~5tH4 ~2~177 
0!\~15 12341A 
05016 ~f)l6242 

05017 0~6243 

05~~0 Ul3~153 

~~~21 t\2111:\ 
~5P'22 ~4~4~1 

05023 0~6231 

SETP1 
OOSf K 
313 
JMP ,+3 
JMP 1 +2 
E~ALT 
LOOP 

LOA 2 1 UNUH 
LOA 0,TRCL,2 
STA "'••+t 
RECLA 

SETP1 
no SEK 
313 
LOA Ql 1 K810 
ANCl# 1,0,SNR 
EHALT 
LOOP 

LOA 2 1 llNUM 
LOA 0,TRCL,2 
STA "'••+1 
RECL~ 

SET~1 
DOSE.I< 
313 
LOA ~,C36 

A~Ott 1,0,szR 
EHALT 
LOOP 

LOA 2 1 1JNLIM 
LOA 0,TRCL,2 
STA "'' ,+1 
RECL"' 
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• 
SCALISE SEEK ERROR BY 
SSEEKING TO CYL 313 

JAC1"STATUS 
JNO fRRORS ON SEEK 
ITO CYL 313 

JRECALIBRATE THE 
JUNIT WITH A SEEK ERR 

JCAUSE SEEK E~ROR BY 
JSEEKING TO CYL 313 

JAC1aSTATUS 
JNO SEEK ERROR STATUS 
JFDLLOWING S~EK TO CVL 313 . 

IRECALIBRATE THE UNIT 
JWITH·A SEEK ERROR 

rCHECK FOR ILLEGAL ERRORS 
JALONG WITH SEEK ERROR 
JAC1;:STATUS 
JINTENTIONAL SEEK ERROR 
JILLEGAL STATUS1 "ENO CYL" 
JOR "UNSAFE" OR "CHK W0 11 

JOR "DATA LATE" 

JRECALIBRATE THE UNIT 
I W I TH. A SEEK ERR 0 R 



• 0Plf'6 .MAIN 
":>, 7 l, L-- • 

~5Qt24 &'.Ol~?.54 E22~ nosh :£.Q. ::)-4.:.. • I SETUP SECTOR.3 & .. 
"'~"'2!i "'~"'~~"' °' JCYL ., 
~5C.,~b "1~54"15 THP~E rOATA TYPE 
~5VJ27 !1'CH\Ol77 77 JOI SK AOORESS 

J~ 5&A ~H\ ~f.'b?.!'SA .f7Zv noRw JSECT 4 
~!i~J1 '" 0\ '1 &" ~ ~ "' . V.5t1132 ~1V' 5 4 ~7 FOUR 
~5fr'l33 OIV'tH17 117 

V-5~34 '!'~0237 JSQ •ISET ITEST READ SECT 3•WRITE SECT 4 
ISErJIJ£NCE 

~50~~ , .. ~ fj 2:) 1 ;5Z7 ~ READ 1REAn A SECTOR 
\Jl5t'l36 ~,~66"1~ PF<Gf~D IME'M RlJFFEP ADDRESS 
~5~37 C'-0\0C'177 77 JSECTOR THREE - . 
"'~)l.UV. f..1"62A?. FHALT I ERROR, AC1=STATIJS 
05~41 Vc~~422 _JI-~!-- E-2 2 i JSKIP TO ENO OF TEST 

~5~.42 CH~fi26CA WRITE JWRITf. A SECTOR 
~~~43 V.~5'>'-"~ PJ.>GE~O IBlJFF ACOR (3'S JUST READ) 
~5~44 VtOI0\117 117 JSECTOR 4 

V.!"'14!; "1~6~4~ Et-'ALT IERRnR, AC1:5TATLJS 
ff'5~46 V.()~41~ JMP E22E ISl<IP TO END OF TEST 

~5vt47 ,,,~6~56 GENDAT JGENF.:RATE OATA BUFFER 
~ ~H~~t'\ "'~~4~5 T~Rt.E JAOOR Of DATA GEN 
"'5~~1 f.H''ti~~~ PPt;f ND HHIFFE"R AOOR. 

"'5~52 CA~b2!>7 Rf AD 1REAO A SE.CTOR 
~5L"53 ,rn7 ',.,5 PRGt:N[l+40IC!1 ;BUFF AOOR. 
05~!'>4 ~~V'117 117 JSFCTOR 4 

~5~~5 lH, 6?. 4 2 EkALT IERROP, AC1i:5TATUS 
"15PJ5b V!(""'4~~ JMP E'22E JSKIP TO EN[) OF TEST 

~~~57 ~?"' t' 2 61 CHFCK ICC'\HPARE BUFFERS A/B 
~50h~ '1\~61'itrl!'\ PPGt.~D JAOOR Of BUFF A (CORRE.CT) 
0 5'1\fi1 ~~7?.05 Pf.tGc~l0+4~1d IADOR OF tWFF B 
V:~~62 111~6?.4'- . fHALT JCOMPARE ERROR, AC~=GOOD 

~5'163 ~~6243 E22Et LonP rAC1=tUO 
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05A64 AA625A E23: 
05065 ~~rl''11'1~ 
05065 "1~5A~5 

~5"167 ~~PIA77 

05A70 ~~5254 
0·5~71 0P~~HH~ ' 
A5072 ~~54"17 

05073 NHH 17 

05074 ~06237 

~5075 "'~6256 
A5Pl76 "'"'5Z~7 
P\5077 0066~5 

0510~ ~~626t' 

'4'51~1 ~~6605 
~51012 ~Q\0Pl77 

0~1'1'3 ~0b242 

'1'5104 "'~0417 

~: ~ 1 ~ 5 ~ ~ 6 2 5 7 
'1!i1~6 PIOl7225 

·A5107 ?.CHH 17 
0511~ ~0!6242 

"15111 0~~.412 

~5112 ~~6257 

"5113 ~~56~5 
~5114 ~'1\vH~77 

l1 5 11 5 V1 ~ 6 2 4 2 
05116 000405 

0 5 11 7 ~~ ~ 6 2 ti 1 
~~12A ~~66~5 
A5121 CH~7~0~ 

"'5122 ~Pl62A2 
05123 0~6243 E23EI 

noRw 
A 
THRfE 
77 

DOR~ 
Pl 
FOUR 
117 

JSR PISET 

GENO AT 
FOUR 
PR GENO 

WRITE 
PR GENO 
77 
EHALT 
JMP E23E 

READ 
PRGENO+A00 
117 
Ef1ALT 
JMP E23E 

READ 
PR GENO 
77 
EHAL.T 
JMP E23E 

CHECK 
PR GE ND 
PRGEN0+4~0 

EHALT 
LOOP 

- ... -
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ISETUP SECTOR 3 & 4 
ICVL' # " 
IOATA TYPE 
JOISK ADDRESS (SECT 3) 

ISECTOR 4 

ITEST WRITE SECT 3•READ SECT 4 
JSF.QUENCE. 
JGENERATE DATA 
ra1PS 
rADOR OF DATA BUFF 

SWRITE A SECTOR 
JAOOR OF DATA BUFF 
rsECTOR 3 
'ERROR, AC1~5TATUS 
JSKIP TO END OF TEST 

JREAD A SECTOR 
JMEM BUFF ADDRESS 
ISECTOR A 
JERROR, AC1~STATUS 

JSKIP TO ENO OF TEST 

JREAD A SECTOR 
JMEM AOOR 
JSECTOR 3 
JERROR, AC1;STATUS 
JSKIP TO END OF TEST 

JCOMPARE SECTOR 3 & 4 
J SECT· 3 
JSECT 4 
ICOMPARE ERROR, AC0•GOOO (SECT 3) 
JAC1aBAO (SECT 4) 



A 0068 .f'4A IN 

' ~~·124 1"'24~0! E24i SUR Pl , ~ I WRITE:: CVL " INTO EACH 
~512~'04~405 STA A,.CL ISECT 0, HEAD r(\, OF ALL 
~5126 ~4042"' STA PJ,.SCYL I CYLINDERS 
~51~7 "':rnn?7 LOA ~,C312 

. ~513'1 ~4~A34 STA "',LCYL 
~5131 "1~62fl4 OOR\ll 

·0!\132 ~HHHH1~ .CLl ~ ICVL ,, 
~!5133 ,rn 5 .4 11 CYLN f AODR OF DATA GEN ROUT. 
, .. 513 4 0~~Pl17 17 IOISK ADORE SS 

~513:> CH~775 ISZ .CL 
'1~13b tA'.0774 L04 ~ •• CL 
Pl5137 0242~7 LOA t,C312 
V\514~ 122437 SURZd 1 1 0! 1 SBN 
it5141· l~"' 0 7 7 Vl JMP .cL .. 1 - . 
PJ 51" 42 l,A~~t~.4 LOA "1 1 C:5A0 
"5143 ~4"1452 STA l't 1 CCNT ' 00 5~0 SEEl<S 

~!>1Ai4 '~~62~7 r;o: JSR DI5ET 
· f1~14S ~"'526?. OOSEK I SF.Etc 1 1 

V'5146 ~ti'~~~A .scvL: pt JCYL " ~514!7 ~~6?.42 EH ALT JfRROR, AC 1 1: 5 TA TlJ S 
'1515~ 0~0412 JMP F24E JSKIP· TO ENO OF TEST 

~l!'\151 V.~6257 Qf AO JRE"AO nATA IN ~ECT 0 
CA51~2 ~"'6~'15 PRGE~O JMEM A('DR 
t-4!5153 ~~V.~17 17 JOIS~ ADO~ 

~,~1!54 ,,, ~ 6 2 4 '- FHALT 1 EFHH'lR I ACt=STATIJS 
'1!'15!> ~~~A~!) Jt-tP F.24E :SKIP TO ENO OF TEST 

P.515fi 'j;'>Cl\1 ~~ LOA ~.CYL JCURRENT CYLINDER ti 

'~5157 ~2616Ci\ LOA 1 1 PtWF-F rACTUAL CYL ti 

0511'H1 122414 SUB# 1,0,sv~ 1 CLCVL) = LAST CORRECT 
05161 V'~6242 E"HALT I CYLINDER ti 

05162 ~~62.43 f2Af Z LOOP 
P51"3 1~1~"'t MQV ~,~ 1 St<P 
~5164 ~r"'~vi"' LCYL: "' r.51 f;5 P20761 LOA ~,.SCYL JSAVE CYLINDE~ JLIST DONE 
~~166 ~14?i776 ST4 ~,LCVL 

ii1~1t37 ~~62~~ G~UN2 JSR ~IRAN 1 GF:T RANOOt-4 CYLINDER # 

v-.~17~1 024?v17 LOA t,C312 
0!;171 r 3 ~, 12 5 L 0 A 2,C377 J ti MllST RE <313 
"1~17 2 1A3.1~~ ANf) 2,"' 
~5173 106433 SURZt1 rl 1 1 1 5NC 
(~5174 ~q~ ~~ 7 7 3 Jr1P (;RAN ;TRY AGAIN 
~~17~ ~4~7~1 ST A ~,.SCYL 

~ 517o V'i4417 I) s i CCNT 
0.~177 ~CA0745 JPP GO 
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A 0tV5S) .MAIN 

"'529'n ,rn5247 PC~LF JENO TEST 
~521:'11 "'"'625~ MESSAGE 
"'52Pl2 ~~ tHH:12 f4SG6 I ''PASS" 
P.'!i2~3 "'130'1145 LOA 2,A~ 
"152~4 ~25~~~ LOA 1,0,2 
~52~~ 125"''15 MOV t,1,SNR 
?.52~6 0~24'15 JMP ~,+5 

~52ot7 P)15~~3 052 3,2 
~521~ 002A04 JMP ~.+4 

~5211 ~6~277 INTOS 
'15212 ~35004 LOA 3,4,2 
~5213 "'~ 140"' JMP 0 1 3 
05214 000~12 Al 

~~21!l ~tHHH~~ CCNTI ~ 

es21~ ,.,00764 C5~~z 50"'. 

.EnT 
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~5227 vi54431 RANS STA 3,.uo~J JGENERATE A RANDOM 
ot~22Vl. t"5"1427 STA 2,.uo02 
P52~1 V'44425 STA 1,.uo01 
~52?2 ~2~142 LOA ~,RANOt")M JNUH~ER lN AC0 
~5223 V1~4410I JSR .UD50 
C,,522' ~34426 LOA 3,.U02PI 
"522~ 163?.~0I ADD 3,~ 

~52?.6 t., 4~14 2 STA ~,QANOOM JSTORE NEW VALUE. 
\t\5227 1111~~ ~OVL V1' 2 
ft'523"1 Pl3l-1417 LOA '.,.uo02 
li\5231 t12 4 415 Ll1 A t,.un~t 

Pl52J2. ~~2416 ,T,..P ~ .1.10"'3 - -
~~23~i 02442~ .uns~a UlA 1,.un21 JRANOOM CONTINUED 
~5234 044415 STA 1,.U01DI 
~5235 \fA512~ MOVZI. r., 1 
~523b 1'5t2~ MOVZL 1,1 
l'\5237 Vl t 441,. 057. • un H'' 
0524V' :~"' ?t 7 7 Fi Jt"'P .-~ 
~52.dt 1(~7 P. lll ~ .ton V!, t 
fll52 42 12!>12~ ~flVZL 1 ,1 
V5243 1'5120! MOV2L. t ,1 
"'~24~ 123"'~~ Ann 

t ' "' 
{~52 4 5 lA ~ 1 4 ~ ('. J~P " , J 
,, 52 4b tA~~~ti'!~ • u rm 1 : ~ 

~5247 l:l<'~t}~(I\ .un~?.: LA 

,, ~ 2 ~v. vH~~~vH~ .un~3: CA 

vi5251 "1~'1P.~QI .uD1 1~: ~ 

~5252 a:,~33~31 .uo2~: 33~3\ 

ftl525~" lHWti\l P' • ur)2 t: Hi 

............ 
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A PJ071 .MAIN 

~5254 054450 .CHECKI 
05255 03"'214 
05256 05~411 
~5257 03140QI 
'-'15280 035401 
05261 '11~453 

052~2 ~10452 
05263 ~21~~~ .CHE11 
td5264 .a2541a~ 

'9\5265 1~6.414 

~5266 l1~244~ 
05267 1514vH~ 

V.527~ 1754ft1~ 

V15271 ~10404 
,_,5272 LA~Q\771 

~5273 '111~A4\ 
0527'2 ~Ol244A 

0527~ ~~~0~~ CTR& 

~5276 054436 .GENI 
0 5 2 7 7 '~ 2 4 2 1 4 
rd53Plls1 0314~1 

~53~1 034433 .GEN11 
"'53~2 ~~740111 
tit53'713 V'41trn~ 

053'1'~ 1514~"' 
053~~ 1254"'4 
053~6 V'~0773 

~ 5 3 ~ 7 ~·3 4 -! 2 5 
0531~ ~~1~02 

I CHECK 
I CALL , 

DATA BUBROUTINE 
CHECK 

, ADDRESS OF DATA BUFFER 1 
ADDRESS OF .DATA BUFFER 2 

' ' 
ERROR RETURN, CAC1)•BAO (AC0)•GOOO 
NORMAL RETURN 

STA 3,GENRET 
LOA 2 1 M400 
STA 2,CTR 
LOA 2,"',3 
LOA 3,1 1 3 
ISZ GENRET 
IS'Z GENRET 
LOA ~,0,2 

LOA 1 1 0,3 
SUBl:I 0,1,SZR 
JMP PGENRET 
INC 2,2 
JNC 3 1 3 
ISZ CTR 
JMP .CHE1 
ISZ GENRET 
JMP ~GENRET 

0 

JERROR 

JCMECK Mr)RE 

JNORMAL RETURN 

JGENcRATE ONE SECTOR OF DATA 
J. CALL GENDAT 
I ADDRESS OF DATA GEN ROUTINE 
I DATA BUFFER ADDRESS 
s RETURN 

STA 3 1 GENRET 
LOA 1 1 M4"'0 
LOA 2,t,3 
LOA 3,GENRF.T 
JSR Ct0 1 3 
STA P.i,0,2 
INC 2,2 
INC t,t,SZR -
JMP 1 GEN1 
LOA 3,~ENRET 

JMP 2,3 
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JGET fl. DATA WORD 

Jon MORE 
JDONE 



" 0V'72 .MAIN 

1 ti.RI TE SUBROUTINE , CALL WRITE 
I DATA BUFFER AOORESS , OISK AOORESS , ERROR RETURN, C AC 1) D STATUS , . JMP TO END OF TEST 

' NORMAL ~ETU.RN 

JERROR WE TURN IF 
r Tit.4EOUT (1'110"45) 

' DATA LATF , AODRES5 ERROR/UNSAFE 

' ENO CYLINDER , SEEK £QROR , ANV "SEEi< ING" - . 

' ANV 11 5Ef.K OONE" , NO "R/W 0(1NE II 

"'~311 ~~442~ .wQJTEJ STA 3, r,El\IRF.T 
~~J\2 M~ l .dti\~ LDA ~, Cil, 3 
'1531 J ~62t'133 (' () 1-l ~,nsKP JCA . I 

I 

"'5J 1 A C-12 ~ t ~?. Lf H ~,TESlU 

~11 5315 "12!l4Pl1 l. ll A ! , 1 , 3 
\A531t°' 1 '-3V1"1~ ~on 1, ~ 
l'153 t 7 v.163233 n rJ c c ~, , · n s i< P JlJMIT ti & OISK ADDRESS 
,, 5J~ ~ C·' 2 '11 2 f\ Lr> A ·"li,C777 :BIT 7 ANO ALL CYL·8ITSc1 
~~3:?.1 ,1611 3 3 OriAS ~J,DS"'P I wR I TE. I • 
•1 ~ ~\?? Ci'\V141?. ISZ Gl:NRF-l 
~5323 v\1~41\ IS7 r,t::,N~ET 

~53(>4 Vi"'6235 TT~h:T :~AIT t~~MS FOR INTERRUPT 
~·5325 0~240.7 JMP ~GENRtT JTTHF.OlJT 
v. ~ J ~:rf\ '" ~ ~ 4 ~ 7 .~R1: l fl A VI , •,.pi JERROR·BIT MASI' 

Vl!'327 1~7415 AN0t1 '°',1,SNE-l 
~5330 1?.5113 .MOVl.# 1,1,~NC 

~··5J31 ~!t\24V.~ JMP ~GENQtT rEPRnR ST4TU~ 

~5:332 0344C2 LCA 3,GENRET 
05333 V1014~2 JMP 2,3 

"'533'1 0~~~,~~ GENRETJ r.it 

"'5J3!> 'It 77f,71. .1a1M: 77,;77 •. . -
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~5336 0541776 .R~AO& 
~, 5 3 3 7 0 2 1 A ~ ~ 
A534C.\ ~l.'2t'133 

~53A1-~2~152 

05342 025401 
05343 1?3t'1~1?1 

~ 5 3 4 4 '~ 6 3 2 3 ~ 
~5345 1~2'1~1?1 

05346 ~6113~ 
~5347 ~1~765 

0!535~ ?-1"'764 
"15351 ~06235 

. 05352 0~2762 
e53~3 ~"'07~3 

rF~EAO SUBROUTINE 
I CALL READ 
1 DATA BUFFER ADDRESS 
r DISK ADDRESS 
I ERROR RETURN, CACl) •STATUS 
1 JMP TO END TEST 
I NORMAL RETURN 

f ERROR RETURN IF 
r TIMEOUT (1~0MS) 
I DATA LATE 
I CHECK WORD ERROR 
I ADDRESS ERROR/UNSAFE 
I ENO CYLINDER 
I SEEK ERRnR 
I ANY 11 SEEKING 11 

I ANY "SEEK DONE" 
1 NO "RIW OO~E 11 

STA 3,GENRET 
LOA Dl,A,3 
00ij_~,f'SKP 

Lt'A "'TESTll 
LOA 1,1- 1 3 
ADO 11'1 
oacc ~.osKP 
SUB C11,~ 

OOAS ~,OSKP 

ISZ GENRET 
ISZ Gc'JRET 
ITR"'T 
Jl'4P IGENRET 
Jti"P .wR1 

JCA 

JUNIT N & DIS~ ADDRESS 

H~EAO 

IWAIT 10A MS FOR INTERRUPT 
JTHffOUT 
JCHf.CK STATUS 
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A Dl'17 4 .MAIN 

JSF.f:I< SUBROUTINE. 
I CAl.L nosEK 

' CVL " • ERROR RE.TURN (AC1)•STATUS , 

' JMP TO E.NO TFST 

' NORMAL HETlJ~N 

Jf PROR RF.TURN IF , TIMEOUT (5~~MS) 
• DATA LATF , 
1 CHECK ~IORO f RHOR , AOnRESS fR~OR/llNSAFE 

' ENO CYLINDER 
I SEF:K ERRnR - . 
' ANV 11 5 E' E I( I N G II 

' NO ''SEEK l')ONF." 

' "R /w onNE" 

'4\~3~4 U~476~ .nnsE~i ST A 3,ra:NRET 
(1.5355 ~1~757 ISZ GEN~ET 

P~3!ifi t"' C·'1 t;' lllA ot,TtSTU 
~~Jo7 -~153:>33 once ~1, D SK P 1SELFCT UNIT 

,i ,15J n(,\ ~' 214~"' LOA ?.,:A,3 
"4~31;1 \'124125 LOA , ,·c~77 
~~36? 123 4'~~ '~·n 1 , ~ 
~~ 5 .~ 6 3 :~ 4 ~~ 1 5 !5 STA '~,CY L ZSAVf r.vL It 

l-" 5 3 f\ .Q t~241717~ LDA t,l<r:i6 

~·53~5 12Jt1101i' A pn l , r., JCYL # + SF.:E" 
if15~nb ~~133:\ OCiAP ~,fl~KP 

r!'\Jn7 r., :\~to 7 LO A 2,cs· 
~S3 7,; ~"16227 wAil J \.!A IT 5~VIMS (OR UNTIL "DONE 11 ) 

-1~371 ,., 2 ~ 41 rA LLH ~,.OM 
\1!53 7 2 1?~~414 o.n~ 1 I.,,, s 1 R 

r.~373 '' ~ 27 4 \ Jf'1P ~GENRET I ERROR STA TU~ 
V15374 t-i2~22~ LOA ~,C74K 

v.5375· l23415 A"'O.ti 1,~,SN~ 

"'~ ~s 1 c• V'~273f\ JMP lOGENRET :NO SEEt< DONE 
V.5377 t-\34735 LOj 3,GENRF.T 
(Jl54~r1 ~' ~ 1 d LI\?. Jf'AP 2,3 .. 

t~ s 4 t~ 1 1~3677 .OM: 1~3f:>77 
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A 0075 .MAIN 

~54~2 1~2~~1 ONESI ADC Pt,t'l,SKP 
~5A~3 10\240~ ZEROS I SUR "',"' 
05404 "101400 Jt'1P ~,~ 

054~5 '120117 THREEJ LOA oi,cJ 
A54P'ti '10l140Pl JMP Qt , 3 

"54~7 e20to6 FOIJRI LOA Q\, c~ 

~5410 0~140"1 JMP ~.3 

~54,1 "4~0!4~ ALT11 LUA P1 1 C252~ 
~5412 "~140PI JMP C,, I 3 

fft5413 ~2A\4t ALT01 LOA ~,C5252 

Pl5414 '-'~ 14"'A Jfo1P 0,3 - . 

05415 rA2~H 55 CYLNCI LOA "', CYL 
~!'\416 1(il~OIV11 co~ '11 1 ~ 1 SKP 
"25417 ll\2~155 CY l. NI LOA ~,CYL 

Pl542~ ~~140'11 JMP ~.3 

~~421 ~54407 NUMSEQ: STA 3 1 NSRET 
~!\422 "110)4~7 ISZ NS1 
~5423 ,,c;,04~1 Jf"P • •.1 
054~4 tA2"11A~5 LDA 0 1 NS1 
~5425 P.13~125 . LOA 3,C377 
"45426 1634~~ AND 3, Dt 

"'~427 ~~24'11 Jt-4P 'NS~ET 
P.54:rn ~~~'-'v1"' NSRETI ~ 

p!'j431 ~~~~~(t-0\ NSt: PJ 

"'~432 ll\~~156 HONCI LOA ~,MEAD 

05433 1"'V'l~~1 COM 0 1 0!,SKP 
~5434 020151; HONI LOA 0,HEAO 
"1~43~ &A~t~rn°' JMP "' , :s 

' ~'5436 "1'2lll 157 SETNCJ LOA ~,SECT 

'15437 1~~rnoi1 COM °'•"'•SK? 
0544ti ~2~157 SECTNI LOA ~,SECT 

"5441 ~~14~~ Jt-1P ~,3 
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• 0076 .HAIN 

JPROGRAt1 PJITIL~IZATION 

"~442 Pl5d504 .INI: STA 3,.INRET 
~5A43 ,.,OJ 6 ~ 4 7 PCRLF 
F.54.44 '1.:'~b2~Qt MESSAGE 
V.~445 ~1~ 6 51"' MSl'H H>I St< PACK TYPE' 
~R4A6 '1~6247 PCRLF 
P.~447 ~}~625~ ti'E.SSAGE 
~545~ CHH5523 MSG2 JTYPE V1 FOR CART 
~54~1 "'"'6~47 PCRLF , 1 FOR 2311 
~54~2 t.1~625~ ME:.SSAGE , 2 FOR 2314 
~!5453 ~~6~4! MSG3 

~~454 '1~6~47 .INI11 PCRLF 
0545~ v\15~21~ NIOC TTI HIA IT FOR TTI INPUT - . 
fC~A~6 V'\t\3fi1P. SK PON TTI 
~5457 ~"'~"'177 JtAP .-1 
it~A~V. ~6~"141~ nIA ~,TTI : RE A.r) CHAR 
V.5461 V1n1111 OOAS ~~, TTO JECHO IT 
~54~2 V.'~4\24 U>A 1 1 C177 :7 BIT ~ASK 

v,54~3 1"74Vll'A Af\in °', 1 
~~4f;4 IA3~2vH~ LOA ?.,r:t>~ 

C~546~ ~3A2~! l.l"iA J,C63 
PJ54f'\b 132~37 ~URZU 1 1 2,SBN JCHAR MUST 0 I 1 I OR 2 
~54,.;7 1f;ti432 SURZ# 3 1 1,SZC 
~ 5 4 7 ~l (:'1~'1'457 J~P OUF.ST JILLFGAL CHAR TYPEO 
'~ 5 4 71 ~24117 L QA 1 , C3 

V.~472 1234~~ AMO 1,~ 

~!547~ 1''1224 ~, (l V ZR ~,~,5ZR 

~5474 '~ tA ~A 1114 JHP . • +A J:2, 2314', HIT 15 IS SET, OONc 
"!547!> 1~1~~5 H(lVR ~, V!, S'J~ 
~5476 10ll?.41 MOVOR ~,~,SKP : I:"' , CART, MUST SET AIT " ~5477 1~122~ '10VZ~ ~, f}t f II 1 I 2311, MlJST SET 6IT 1 
~55'1t~ P1AP.I 15"4 ~ T .A P,OTYPJ:'. 

- ... 
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A 0'3\17 .MAIN 

055~1 1~24~'11 SUB Qt, "1 
P\550!2 ~·, 4 V' t 51 STA 0 1N05KS 
lll5503 "1"16247 .INI21 PCRLF 
~55f'l4 V!Ol62!'.S" MESSAGE 
P.55°'5 tl!V16552 MSG5 ITYPE UNIT NUMBERS TO TEST 
~5506 ~~6247 PCRLF 

P55A7 0n0?.1QJ .INI31 NIOC TTI 
05510 l~ 6 3 61 OI S~PDN TTI 
"551.1 M~~777 JMP .-1 
05~12 1!'1;~41lil OIA °'1TT? H~EAO CHAR TVPED 
':l!'!>13 ':161111 DOAS 0,TTO JECHO THE C:HAR 
05~14 '1~412A LOA 1,C177 
05515 1~74~~ ANO 0 1 1 17 BIT ASCII 
~5516 ~30173 LOA 2,c1s 
05!)'7 132415 SUR~ 1,2,SNR 
0552~ CiH?l~A22 JMP CR JCR TYPED 
05521 '13~20~ LOA 2,C60 
05522 ~3A2l-11 LOA 3,C:63 
~5523 1156437 SURZ~ 3 1 1,SBN '" MUST BE 0,i,2, OR 3 
055~4 132435 SlJBZt: 112,SEZ 
05525 lfl~t1421; JMP .QST1 I ILLEGAL CHAR TYPED 
05526 1.:13CH 17 LOA 2 1C3 
~5527 1134 ~rn ANO t'1 1 2. 
~553~ '1121 ~57 LOA P1 1 UNTBIT,2 
"5~31 ~25'153 LDA.1,.TU,~ 

('1!'532 Vi441b2 STA 11TESTU 
~5!)33 ~5~153 STA 2 I lJNUf-4 
~~534 11VI~~~ COM '3 I 2 
Cl,5~35 V'?.4151 LOA t,NOS!<S 
~5536 1474~~ ANO 2,1 r(NOSKS) • BIT 15 .. UNIT 0 
"'5537 1"'7~~~ APO ~ ,1 J BIT 14 - UNIT 1 
055A~ ~44151 STA 1,NOSKS , BIT 13 .. UNIT 2 
V;5~41 '"~'17 4t\ JMP .INI3 , BIT 12 • UNIT 3 

~55A2 "42'1'15' C:R: LOA "',NDSKS JIF ~o UNIT NUMBERS TYPED 
fr\554 3 1~1005 MOV 0,0,SNR JIT IS AN ERROR 
V.5544 0P\04'1i7 JMP QST1 
'15545 ~V'24"' 1 Jt1P 6>.TNRET 
V\5~46 Vl~0~H~"'· I INRET z C1 

V'55'17 i,,~6~47 QUEST I PCRLF 
055~0 V\~625V' MESSAGE 
05551 '~ ?i R 5 5 7 MSG4 
"155 5? ~ ~ ;~ 7 ~?. J~1P • I N I 1 

05553 ("06?47 ns i 1 1 PCRLF 
05~~4 0ti'h?~V' Mf SSAGE 
05555 ~~ ~ 6 5 5 7 HSG4 
?i 5'55t; vH~0725 JMP .INI2 
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A A~78 •HA It-~ 

JSET ALL I/O ADDRESSES 

05557 1~24~1 .sJJ: SUR Pt,~ 1 SKP ISET TO 33 
t'5~6tA r.2~~64 .s1J1 LOA c,,,'<81~ JSET TO 73 
Pl55fi1 ~24176 LOA t I C33 
~!\~~2 1 :?.~HHH~ A()O 1 , Qt 

;i\55153 ~· 4 t-11b4 STA ~,CDSK 

~~~64 "'3~A~5 LOA 2,FIRST 
~5~ti5 ~21'1~£.' .SN02 LOA ~.~,2 
ft'5~6b ~24161 LOA 1 1 MSK1 
~~51\7 1~7 4~.,~ UJO ~,1 

~557V! "'3416? lf• A 3,0PIO 
"'5571 1Fif\4 '" 4 ~UR 3,1,sz~ 
~~!>72 M1(iL1H1 fi J~P .st..11 rGn r)N 

t15~73 ~12 416~ LOA 1,~SK2 10ISK PACK IO INST. - . 
,15~7 4 ~341t>4 LOA 3,COSK 
~5~7~ 1234~c;\ ANn 1 , ~ 
~557b lf'3~0A Ann 3, !'A 
c,,5577 (\41 ~~~ STA (;\, ~, 2 

' 
~"5MH~ 1~14 ~H~ .SN1: INC 2,2 ' 
~56'' 1 ~24411 LOA 1,LAST 
V! ~ 6'12 2~2414 ~U~tl 1,2,szR 
c• 5tH13 t'iti'V.76' JMP .SN\1 
V'~tH~4 tA24Ci14r; Lf>A t,EGGS :r 

:• 
:.Af\6CA5 12!Hh~5 ,-4 (l v 1,1,SNR 

~ ~!'o~b ~63~77 HALT 
?-~6"17 '" P! 2 t1'~ \ Jt1P '·•1 ;1 

tl!jt; u~ ~"'!-'.'A \1~ ST A'°'T 

·r5t>11 ~A~411\0l FIRST: ~TART 

~5612 !' P' t) v.? 7 LAST: .~FT 

IOELAY SLJBROUTI~F. 

e.5613 ~" 5 4l ~ ~" • STL I ~TA ~,.STLQET 

(}:;5{\1 4 \~ :i 4 c:- 5 O' LOA 3 1 K814 
~5~15 '" 5 41 ~ (' ~ STA 3,"' 
, ... 5 616 LA140l()Ci' 057 ~ 

l' 5IS1 7 ,..,~~777 ..IMP .-1 
0562V'I (A~ 2A~1 JM? -.~TLRET .• 
V5b~1 r. N~ ~ c1"' ,STL~ET:ot 
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0 .-....... . ·-· • -~-=-~·-: -· ·-
\'9~6~2. '1~A~56 • SSEK s 
Y!\623 151 ~vt5 
P."!'624 ~"'14''~ 
~562~ ~?4"54 
P.5h?ti 123~0~ 

'1~627 t51~23 
. -.: - • ~ ~ .(t 3 A ~A ~ 7 7 3 

a 

>n· 
• ... J 

... -

3 

... 

0~631 ~63P.3J 

~~632 ~~4~7~ 
~!>633 µ55333 .. · 

••56~~ ~"'"' 67. 

~~b35 U5t1164 
f11bb36 ~3"'145 
Mib37 "'~0144 
A!'\64~ ~ 3•~ ~ 21 . 
Pl56A1 '1~37V'P' 

~!i6.d2 '" n 3 ~ 7 7 
~5643 ~tl4433 

'156~4 1~3414 

~!\645 ~H-1l14015 

~ !5 6 '1 _5 v,f4144 
05647 "1~P.772' 

~565~ 014104 
P5651 ~t:\~7 ti5 
~!>652 ~P\1crn~ 

.wAITI 

~5653 ~6443~ wro: 
A5654 "'':\! .d0~ 

J ''SET A SEEKING 
JFOR THE UNITS , BIT 
I BIT 
I . BIT , BIT 

LOA Dl 1 C14~K· 
f.40V 2,2,SNR 
JMP t:' 1 3 
LOA 1 1 KS1 
ADO 11 °' 

1~ 
14 
13 
12 

M(lV2q 2,2,SNC 
JMP .ssEK+t 
OOC A,OSKP 
LOA 1,C10~~ 
noAP 1,0SKP 

FLOP" SUBROUTINE 
INDICATED BV (AC2), 
c 
ll 

a 

• 

UNIT ~ 

.UNIT 1 
UNIT 2 
UNIT.3. 

IOONE 

JTRY ANOTHER UNIT 
JRECAL THIS ·UNIT ·, 

ISEEK 11. · 
. JMP .ssEK+l 

. : 
I \ii A I T ROUTlNE FOR. 11 00Nf" 

~. JRllN TIMER 
I (AC2) & fo\AX RUN TIME. (10~MS~COUNT) 

STA 2,ITRCNT 
J " 

U~~MS ITERATIONS 
LDA 2 1 TIMf 11~0 ~1 s I COUNT 
STA 2 1 .TEMP 1 Tf.HP · COllNTER 
L04 2,C174K JOI SK f)ONE. FLAG MASK 
SKPDZ ot IDLIM~Y FOR TIME FILLER 
HALT 
014 t,OSl\P IREAU STATUS 
AN01¥ 1,:2,sz~ 
.IMP WTO I SCIHf.ONE. l5'00NE 
osz TEMP ' .·,. 

JMP • ·6 
OS'Z ITRCNT JDONE 1~~ HS--
JMP • w A IT+ 1 roo SOME MORF. 
JMP Ol I 3 ITH\F. OUT. 
OIA t,nSKP 
JMP 0,3 
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A Pl~R~ .HAIN 

JF INO COMPUTER TIME AASE 

. ·~~1;55 r:;t;2677 STB: I OR ST 
"5656 12641"~ SLIP \ ,\ 
el5b!57 ~~4145 STA 1,TIME JTIMF. f1ASE 1 
'15615'1 '1~414~ STA t,TIMEl JTIME BASE 1 I 
~~661 ~2VJ125 LOA "', C:377 

.. "56~2 ~61111 OOAS ~,TTO JTVPE ONCE TO SYNC TTO 
~5()63 V163~11 SKPL>N TTO 
~561'4 ~V'~777 JMP .-t 
~5665 £'\61111 OfJAS ~,TTO JSTART TIME BASE 1 
V)~hfi6 V;f;3711 SKP07 TTO 
~5667 '1C'1~ A ~7 .Tt- p STRl JTIME BASE 1 ESTABLISHED 
~~670 ~1'44~°' OJA 1,P JTTME FILLER 
f.5671 127A11 At..:l'H:i 1,1,St<P 1BFO - . 
P.5672 {1fi3 ~ 7 7 HALT JRF.AL TROUBLE 
ft5673 <Ht-\ 145 ISZ Tit1E f COUNT 1 ' 
~~674 ~,tiH-17 7 2 J'"1P· .•6 
P.5675 V.63P77 "4AL T :TTO CLOCK OFf' l l 

e-5675 ~!\ 1111 STA!: C'OAS ~,TTO 7ST.ART Ti ME FUSE 1 ' 
i~t-77 ~1f'3 7 1 t SKP07 TTn 
V'57'4\V\ vi~ t .d ~1"' ,fMP pj I 3 ;TIME BASE 1 ' ESTABLISHEO 
'*'5'"'1 Vi1~14R IS 7. TI ME.1 
v.57~2 nC'-'1!775 J~P .-J 
~57~3 ~1)3tl.77 M.6LT JTTO CLOCK OFF 11 

1 ~EC AL ItHU TE SUBROUTINE 

~57~4 1"2~~~ .RCL~I SUR VI' t" JUN IT V1 E'NT~Y 

~~7~~ "'C~ l_, A Vi 5 JMP .RCL3+1 
f:157"6 V'2V\~54' .Rr:L1: LD A 0,K81 JUN IT 1 ENTRY 
f.57~7 ~ti\l .. U ~1 ~ J~P .RC:L3+1 
f.571~ JP2621 .RCL2: SLJRZ~ "''"1,St<P I U~l IT ?. ENTRY 
e.5711 ~2VH.,56 .RCL3: LOA ~,C:14~K JUN IT 3 ENTRY 
~5712 ~lt\3233 oocc ~,DSKP I SELECT llNIT 

e5713 (?2L-1215 LDA ~, c: 14~0\ 
~5714 '~61333 0(1AP lt1,0SKP J~ECALitiRATE. 

e5715 '~ ~ 4 A~~ 4 STA 3,QCLRET 
'~ 5 7 1 b ~3C'I 17 3 LPA 2,c1s 
~5717 vHAt->2~7 ~:A IT JWAIT 1.3SEC (nR UNTIL OONE) 
~~7~~ ~~2A~1 J~P ~RCLRET 

~5721 l-H' '' ~ ~H~ RCLRET: 0 
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A 10R1 .MAIN 

~~722 ~54441 .DORWI 
~5723 ~2140~ 

~5724 "'40\41~ 

P.~72~ 0214~1 

~!>72f' "14~412 

~5727 ~21402 
~~730 ~4~~14 

05731 Vl40.42CA 

05732 ~rn6237 
0~733 ~~fi~62 
~573A ~~~~~0 .on: 
"e7:\S tA~6242 

~5736 00042'-

057 37 ~HHS?56 

~574~ ~~~4~2 .0011 
~!5741 ~~6605 

05742 0~6~6"' 
~5743 ~~of'~5 

05744 A~~~17 .D021 
"15745 "1~6242 

"157.46 ~"HU 1? 

~5747 V1~6?57 

''·57!'Q' 0~7?~5 
~5751 0~0~17 .0031 
"~752 ~~624~ 
~575~ ~~V\4~5 

05754 v..~6261 
~·.~7~5 V'Ol6A~"l5 

~5756 c;,~72~5 

~!i757 ~~6?4~ 

~576~ ~~6243 E.Do: 

ei ~ 7 r 1 ? 3 ~ ~ ;~ 2 
v· ~ 7 6 2 ;~ ~ 1 4 tl J 

'SEEK WRITE/READ/CHECK SUBROUTINE 
JCALL OORW 
r. CYL# 
I ADDRESS OF DATA GENERATOR 
J DISK AOORESS 
I RETURN 

STA J,ORWRET 
LOA Qi,A,J 
STA 91,.oo 
LOA ~,1,3 

STA ",.001 
LOA 0 1 2 1 3 
STA ~,.002 

STA Q\ 1 .003 

'JS~ ,,ISET 
nos EK 
~ 

EHALT 
JMP E.no 

GENO AT 
ONES 
PRGC.NO 

WRITE 
PR GENO 
'7 
f.HALT 
JMP E.oo 

~EAD 

PRGt:N0+4"10 
17 
EH ALT 
Jt-1P E.no 

CHECK 
PR GENO · · ·• 
PRGENLl+4~~ 

EH ALT 
Loci? 

LDA 3,('H?WRET 
JMP ~,J 
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JXFER CYL It 

JXFER ADOR OAT GEN 

JXFER DISK AODR 

JSEEt< !1 
JCVL # 
JERROR, AC1mSTATUS 
rs~IP TO END OF TEST 

rGENF.:RATE DATA 
JAnORESS OF DATA GEN 
JME'M ADOR 

rwRITE 11 
JHEM ADDR 
IOISK ADDRESS 
JERRnR, AC1aSTATUS 
15KIP TO END OF TEST 

JREAD 11 
JMEM AODR 
JDISK ADDRESS 
JE~ROR, AC1~STATUS 

JSKIP TO END OF TEST 

JCOMPARE BUFFER A/8 
I A 
J B 
JCnMPARE ERROR, AC~•GOOD 

1AC1z;8AD 

- . 



• 0ZA2 • '1A HJ 

• IWAIT FOR INTE~RllPT TIME:OUT AFTER urn MS 
1RETllRN+1 IF TIMEOUT 
JRETURN+2 IF I~TERRUPT 

V.~764 ~, 2 0 i 4 f; .IWTI ·LOA 0\ 1 TIME1 
~~7'5!> '1 '4 ~ 1 4" STA ~,TEMP . 
~~7Mj re,;~ t 77 H•TtN 
~~7F.7 ~~37~1~ SKPDZ ~ JTIME FILLER 
~i577~ 063~77 ~ALT 

fl,5771 '-'141'14 osz TEMP 
c;\5772 ~~"1775 JMP .-J 
~5773 '~ t; ~ 2 7 7 lNTDS ,NO INTERRUPT 
P.5774 ~(i443:\ DIA 1 1 D SK P 
~5775 ~~ 14~H11 Jf'1P (A I 3 JERROR RETURN 

-- . 
et5776 (lll)4433 IRET: OIA t,nSKP 
P.5777 lAt't14lA1 JMP 1, 3 JNnRH INTERRUPT RETURN 

rc~onsF. AN ACTtVE OISK U~IT 

1RETIJRN WITH UNIT # IN AC2 

' UNIT ~ : 1 

' llNtT 1 I: 2 
r UNIT 2 II 4 
J llNIT 3 • 1"' 

LA f\ ~Va~ 1~2~2t .AOSt<: ~lJRZL '., 2 1 SKP 

"'"i"'1 1!;112" MOVZl. '- , 2 
"'5,,f\ 2 "2 '~' b 1 LOA P,NOSK~ 

Vi6~C,.J 1434"1~ AND 2,~,S~Q 

k'ttHH1'4 'H'I '17 7 5 Jf"'P .-3 
~l;?IP.5 CHA 14~~ JHP "', J 

ISEEK 5UF3R'JUTINE , CALL SEF.K JAC2 • UNIT 
• ~ JCVL It , 
J RETURN JAC1 • STATUS 

~f\CH~6 "15'142~ •SK:. ~TA ~,SKRET 

~"~~7 1264~(.i' SUB \ I \ 

~tH~1~ ~ 2 ~H:' 0 4 LD A ~,t<1.H 

0f5C'-11 1~11>2? ~OVZQ 2,2,szc 
"'":1'12 t'l~P4n3 JMP .SK1 
v' F; v1 \ 3 1 ~ 7 V' ~~ c;\ ADn OI I 1 
v-16014 (~ ~ 0 7 7 ~ J1'1P .-3 

Vi h ~"' 5 ,~f;7~.3~ • SK 1 : nr.c 1,fJSKP ;SFLECT IJ NIT 
~Mi01b ~211.~H~ l DA 0, ~, 3 
~f'V.17 ~1?~~7"' ' LO A t,1<136 
~t)V'l2r 123~~"'~ t. 0 0 1 I~ ISEEK + CYL ti 

~~ f; ~.?. 1 061:d3 0 f1 AP 0,0SKP 
V\M~22 03~1h7 LDb 2,r:t> 
C'l f' r,-.? 3 l~P.6227 wA!T J~AIT ~~~MS (OR UNTIL 0 0 ~~ E) 
(" t'il·~? A r, 1 ~' 4 ~ ~ lSZ SKRET JACl::STAiUS 
~ f' ~~? 5 l.A ~ 2 4 -~ 1 JMP PSK~ET 

P.~V.,26 ~~~···~·~~~ SKRET: ~ 
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A m~83 ·.MAIN 

06~27 ~54426 ,SETI STA 3 1 LOOPR I ITERATE ONCE 
06030 17652" SUBZL 3 1 3 
0trn31 0~04~6 JMP .SETUP+2 

0~~32 ~54A23 .SETP11 STA 3,LOOPR IITEFUTE 5 TIMES 
~6~3J ~34\67 LOA 3,C~ 

06034 '1(i\04Pl3 JMP .SETUP+2 

0CH'IJ5 '15442~ .SETUP I STA J,LOOPR JAODRESS OF TOP OF LOOP 
~fi~36 ~344~7 LOA 3,tTR JTHIS ROUTINE INITIALIZES 
0fi~37 '1~44'17 STA 3 1 ITRCT JEACH TEST 
P.!~~4'1 176.cHrn SUB J,3 
0f5t'141 r.154406 STA 3 1 ESWIT 
0lHU2 ~54406 STA 3 1 ERRCT 
'1f'i"'43 ~52f;77 I OR ST J,I/O ~ESET - . 
P,6~44 ~~2411 JMP ILOO_PR 

~6~.d5 t-HH1144 ITRI 144 
'16"'46 ~HHH~~O\ ITRCTl 0 
~,;~47 r-HHHHH-' ES ~JI TS pl 

06~5~ ~HHHrn" ERRCTI pt 

P.ti~51 0~vrnLf\oi .RTRNI "1 

~f\"'52 "1i:HH~ 0 P. SAV21 P' 
i 

~()053 ~~~CA"~ SAV 1 I "' 0ti'154 '°HHHHH'I SAV"' I ~ 

0fi~55 l-'~'1~0~ LOOPRI " ~6~56 ~~"'~"'~ OSWTI ~ 

a : • - • • ' • 
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• 0~R4 • f'4A IN 

~6CJl57 ~154 7 7 2 .LUPD I . STA 3 1 .RTRN JINTROOUCE A SHORT 
~F.Al50 Cil34122 LOA 3 1 C37 JOEL AV IN THE LOOP 
A6061 '1!54"'~"' STA 3' f?I I ROUTINE TO ALLOW THE 
"'~~62 t114P"''1' osz ~ f DISI< CART. ATTENTION 
l~ f'A ti 3 vHH,777 JMP ... 1 f LINE TO COME lJP 
~f'~ti4 '1c;,~.i"'2 JMP .+2 

'°'MH\!> ~547b4 .LOOPS STA 3 1 .RTRN JENO OF TEST ITERATION 
~MHH~ ~~~764 STA 2 1 SAV2 
~6L-'67 '144764 STA 1 1 SAV1 
06070 ~41c175A STA 0 1 SAV0 
[{'11'~71 ~147f)~ 052 I TR CT 
iHi'-172 ~~~43t.\ JMP CYCTS JNOT UHll TIMES ITERATED 
Ptf;~73 ~~475:? LOA 3 1 ITR JRESET ITERATION CNTR 
r-urn7 4 ~5475'- STA 3,ITRCT - . 
vHiCi'7!> Q\34752 LOA 3,ESWIT 
'16076 175~e~ ~ov 3,3,SNR 
06M.77 ~0!27~2 JMP f .SHRN 

~"1"'~ V.74477 RE:AOS 3 
'1fi10t1 17512~ MOVZI. 3,3 
~61"'2 1751~0 MOVL 3.3 
'11i10l3 1751~3 ~OVL 3,3,SNC 
~li1~4 ~~V1414 JMP PCENT+1 
061'15 ~"'6247 PC:RLF .. I PRINT CARRIAGE 
V.610'6 "24742 LDA 1,ERRCT 
~f.i 1 t.\7 ~3~736 LOA 2,tTR 
'1fi 11" "'~4545 JSR MULT 
~6111 ~3~7J4 LOA 2,ITR 
~6112 ~~4~~~ JSR 01 Vl) 

'1'6113 V'~65Q\6 JSR ~IPDEC I PRINT VALUE 
06114 "'20~~3 LOA ~,PCENT JEXAMPLEl 89~ 

CH)11 ~ 0~65'13 JSQ @I CHAR 

~6116 ~pt~4·02 JMP PCENT+1 

l: 

": ._ 
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(,4 6117 
~612'1' 

~f'121 
06122 
~61'3 
01\124 
.061'5 
~fH26 

~6127 
0R13~ 

efi1:.H 
~~132 
~6133 

06134 
'1ti 135 
'-'6136 
"'6137 
lt'61A~ 

P'6141 
PJ61.d2 
Ci'~ 143 
At5144 
'11614~ 

06146 

~ti147 

P'f>1~V. 

..,61~1 

('1615~ 

0f\ 1 '53 
06154 
e6155 
((lf; 156 
~6157 
~6 lfH~ 

061ti1 

vHHHU5 PCENT I 
1764~~ 

'154727. 
034725 CYCTSI 
175vH14 
~~'141~ 

~62677 CYC11 
'1'2Ql726 
024724 
A3~722 

175113 
vH~2723 

~~2716 

~74477 CNS: 
Vt~40l73 

137415· 
"'~041" 
1753~Qt 

'" 2 41 7 p. 
1~7620! 

~~21~H3 
rl'40401 
tiiti'6?.34 
~~4524 

~74477 CNS11 
~2~"'72 
1174~4 

~0452~ 

V'347~3 

175rA05 
~"~4V1J 
~~4514 

~Ql4513 

~74477 
~~0744 

II X 
SUR 3,3 
STA 3,ERRCT 
LOA 3,ESWIT 
MOV 3,3,SZR 
JMP CNS 
I OR ST 
LOA 0 1 SAV0 
LOA 1,SAV1 
LOA 2 1 SAV2 
MOVL,_ ·3, 3 I SNC 
JMP ~LnOPR 

Jl-'P ca.RTRN 

READS J 
LUA 1,KBJ 
ANO*' 1,3,SNR 
J"4P CNS1 
MOVS 3,3 
LOA 1 1 C6 
ANOZR 1 1 3 
LOA ~,TRCL,3 

ST .l "'I.+ 1 
~ECL3 · 
JSR .OLY 

READS ~ 

LOA ~,KB4 

ANO ot,3,SZR 
JSR .DLY 
UH 3 1 0SWT 
MQV 3 1 3,SNR 
JMP .+3 
JSR .DLV 
JS~ .OLV 
Pf ADS 3 
JMP CVC1 
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JCHARACTOR 

·1THERE ~AS BEEN AN ERROR 
1110 RESET 
IRESTORE AC'S 

JSWITCH 0 
1(0)•LOOP ROUTINE 
1(1)•PROCEED TO NEXT TEST 

JERROR LOOP. IS A RECAL 
JREQUESTE"O 1 

J~O GO .. QN 
JVES, ASSE~BLE THE 
7UNIT ~ FROM SW5•6 

rPICK A RECAL 
1 REC AL I BR ATE 11· 
JOELAY 1 SEC 

JIF 5W4-=1 DELAY 
1 1 SEC. 

1FORCEO 2 SEC DELAY 77 

JNn 
IYES, 
I 

1 SEC 
1 SEC 



~fit62 ~54667 .EH11 
~61fi3 17652~ 

~ fi 1 Ii A ~H1 0 4 ~ 3 
~61~~ ~54564 .EHALTI 
"'61"b 1764"1"1 
~6167 rfi46b7 .EH21 
A ~ 1 7 '' ~ 3 4 t3 5 7 
~6171 175~'14 
06172 tH'HU23 
~6173 ~~46~6 ERR11 

STA 3 1 .RTRN 
SURZL 3,3 
JMP .E.H2 
STA 3,.RTRN 
Sll8 3 1 3 
STA 3,0SWT 
LOA 3,ESWIT 
MOV 3,3,SZR 
JMP ERET 
Ll1A 3 1 ,HTRN 

fE~RnR. C(~)•PC 

' IERR WITH FORCED 1 SEC DELAY 

IERROR SUBROUTINE 
JERROR WITH NO DELAY FORCED 
JDELAY SWITCH 

06174 '1~443~ 

{Hi! 75 054652 
JSR AUTOER JOPERATOR,SET SWITCHSI. 

~1'176 P.74477 
~6177 177\12 
Afi2~~ fr'!~V11415 

STA 3,ESWIT 

Qf ADS 3 
AOOLtt 3 1 3,SZC 
JHP ERET 

STA Ot,SAV0 
STA 1,SAV1 

JLOOK AT SWITCH 1 

~62~1 ~At-165:\ 

t62~2 ~.14'551 

,.,~20!3 0"6247 
Pfi2CU t~"625~ 

t1'52Vl5 ~Ol6222 
"1fli2(\b C1~V16A3 

~1)2'1'7 V.4~64"' 

~ 6 2 h' 1 ~ 6 ~ f,1 °' 
~fi211 1Ci\7~~~ 

PC~LF SPRINT CARRIAGE 

'""212 M14~2~ 
"'~213 ~2~t\~1 

"621' '124637 
~6215 V-10~33 ERETI 
r\6216 ~~2~33 
06217 0"12632 

MtSSAGE JANO HEADER 
HE.AUER 
LOA Pt,.RTRN 
~T4 0,E:SWIT 
~r1C t ,t 
AOO ~,1 

JSQ POCT JPC OF ERROR 
LOA 0,SAV0 
LOA 1,SAV1 
ISZ ERRCT 
J~P ~.RTRN 

,J~P fl,RTRN 

~622~ 0~6415 ICHA~: r.~AR. 

P6221 ~~6337 JPDEC: POf.C 

HEADER l • TYTE - ... 
~~222 14152~ PC 1. 
(I' fi 2 2 3 ~H~ V\ °' 1 t 

Vl62?.4 
~62~!_\ 

"'6226 
06227 
'1f;23~ 

(1!~231 
ff'~232 
'1'6233 
'16234 
"''ti235 

~240!46 

1 ~50!04 
~HH1AY15 

11 urn~ 
l~ 3 4 '12 t 
t--'63~77 

~Vil~~~ 

AUTOER: LDA \,EGGS 
Mnv 1.i,szq 
JMP .+5 
MOV 3,2 
Ll'A 3 •• ~TRN 
HALT 

k4 f\ 0 ~ 7" .. 
~34"52 

JMP ~,2 

HITD~ 

LOA 3,EGGS+4 
JMP ~,3 
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A ~087 .HAIN 

JAC1 REH AC~a(AC0,AC1)/AC2 
DIVInl SUB ~,0 
OIVOna ~TA J,MSAV 

SLJBZ# 2,A,SZC 
JMP DEltT 

06236 1~240'11 

05237 "54431 
06240 142432 
06241 ~~0413 
0~242 "'54426 
06243 ~34426 
Q'f\244 125120J 
06245 10110~ 
21a2A6 142412 
06247 1A2A00 

nIVOI STA 3,MSAV iD?VIOE 
LOA 3 1 M20 

.0625A 125101t\ 
06251 175404 
06252 ~~0773 
06253 176441 
06254 17642Ci\ 
06255 ~~2413 

0fi256 
062~7 
06260 
06261 
efi252 
06263 
06264. 
05265 
~6266 

06267 
~627~ 

1~2A6~ 

054411 
V.34411 
12~2~3 

1~1201 
14322~ 

1754~4 

0~0774 

12!>25~ 
~~24~1 

MOVZL 1,1 
OLOOPI MOVL 0,0 

suR_, 2,0,szc 
SUB 2,ot · 
t-10VL 1I1 
INC 3,3,SZR 
JMP l">LOOP 
SUBO 3,3,SKP 

OE~TI SUAZ 3,3 
JMP C'MS•V 

J(AC~ 1 AC1)aAC1•AC2+AC0 
MULTI SURC 0,0 

STA 3,MSAV 
LOA 3,~20 

MLOOPI MOVR 1,1,SNC 
M 0 V R ·0 , '1 , S K P 
~OOZR 2,0 
1NC 3,J,SZR 
JMP MLtiOP 
MOVCR 1 1 1 
JMP ~MSAV 

" 
~~271 17776~ M20: •2~ 

~6272 ~2~172 .DLYI 
'116273 ~40164 

l0~274 A2~145 .DLY11 
06275 ~A'1144 

~6276 ~f537V\~ 

~6277 t1fi3~77 

~63"'Vi ~6Vi433 
~6301 1~3A11 
063~2 ~6:5~77 

?;63V'3 014144 
0.f\3vi4 0~0772 

?.R3~5 014164 
V'~:H~f' ~~076R 

063~7 "rn 1 <40~ 

LOA Ol 1 C12 
~TA 0 1 lTRC~T 
LOA Qt,TIME 
S°TA Ol 1 TEMP 
SKPOZ 0 
HALT 
OIA ~,OSKP .. 
AN[')~ 0,~ 1 SKP 
MALT 
DSZ TEMP 
JMP • ·6 
nsz ITRCNT 
JMP ,DLY1 
JHP ~,3 
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IMULTTPLY 

JOELAY 1 SEC 
J10.X100MS 

' , , 

. 

I 1 ~t" MS 
1 OELAV LOOP 
I , 



ITTO NON INTERRUPT PACKAGE 
l"H~5S" PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLR 
J"CHAR" PRINTS ASCII CHARACTOR, C(~)R,C(~)L MUST BE 0 
PHLL RETUR~ +2 IF C(0)Rti0,CORREC:TS THE PARITY,33 SIHUL4TE 
J"TVPE" PRI"'TS C(~)R. MUST HAVE PROPER PARITY. RETURN IS 
JTn CALL+1.HfPLACE THIS ROUTINE WITH INTERRUPT TYPE IF DESIRED. 
I 11 CR L F" PR H.a T 5_ A CARR I AGE RETURN 
J"POCT" P~INTS C(1) IN OCTAL FOLLOWED BY A TAB 
J"POEC" PRINTS C(1) IN DECIMAL 1 LEADING ZEROS SUPPRESSED, 
JFOLLOWEO RY A TAB. 

'1631111 ~5457~ 

'?ti311 V.7?.~77 
0f'312 153102 
'16313 "'~14~1 
~ 6 3 1 A "1 1 ~~ ~ 6 4 

"16315 ~314'1~ 

~t\316 ~24125 
~6317 ~21~'1A 

~63~~ 12511?. 
~fi321 1237~1 
06322 1234~1 

0fi323 15140~ 

Ot~324 12~~0"' 
~6325 ~~447P' 
"41i326 ti'~(li771 

\?fi3?.7 tii635i 1 
Vlfi33~ VIPl~777 

"15331 fl11''112 l l 
~~332 "'"'2546 

MESSI STA ~,MESSR JPRINT A TEXT MESSAGE 
READS 2 
AODL 2,2,szc iNn PRINT IF SW1•1 
JMP 1,3 
ISZ MESSR 
LOA ?.,",3 
U1.A 1., C377 

MES.1: LOA 0,~,2 
MOVL# l,1,SZC 
ANDS 1,0,SKP 
A"'O t,~,SKP 

I,..:C 2 1 ?. 
COM 1,1 
JSR CHAR. 
JMP t'lt:.S.1 
SKPb2 TTO 
J~P .•t · 
NIClC TTO 
J~P 'HESSR 

~63~3 1~2A~1 ZOCTI SU~ ~,~,SKP 
~ t\ 3 3 4 (.\ 2 L-12 ~ ~ P 0 CT: L n A P., C 6 ~ 
~6335 ~3~Aj7 LOA 2,0CTAR 
06J36 0~~~~3 J~P .+3 
05337 ~3~445 PDECI LOA 2,0ECTR 
0634~ \~2A~~ SUR ~.~ 
~fi3A1 ~5445~ STA 3,RAORET 
Va~342 ~74477 QfAOS 3 
~fi343 1771~'- ADDL 3,3,SZC 
-~6344 002450 JMP.PRADRET 
0634~ ~A~44R STA ~,ZSUPP 

~~346 ~~~401 ~TA 2,.+1 
~~347 ~~~~~~ n.Ecor.ri ~ 

06350 01~777 TSZ ,-t 
~~351 ~34443 LDA 3 1 RADRET 
~~~~2 ~'-0516 LDA ~,CHiAR 
1.4 6 3 ~ 3 l ~ 1 ~ ~·~ 5 
V' 6 3 ~ ..:1 \~ ~ (~ '1 4 1 
t1t) :~ ~ b "' 3 '1 4 3 fi 
0f'3515 ·1'1124'1'iel 
V.~3~7 14~51~ OECGT: 
~ 6 3 f) ~ '" ~ ~ cm 5 ~ 
~f;3fi1 1~64'1C'i 

~~ 6 3 5 2 D 3 4 2 e ~ 
~ F 3 f: 3 1 ~ 1 A ~rn 
~f.3f'~ ~~077~ 

~, 0 v 2 I ?. , s N R 
J~1p Ch At.:• 
LD.1 3,ZSllPP 
~UR ~,~ 

~URLu 2,1,szc 
JMP DE.CP 
SUR ~ 1 1 
LDA 3,C6~ 

INC ~,Pl 

JMP OECOT 

JC(2) POINTS TO ~ESSAGE 

7A 8 BIT MASK 
JC(2)s:OA_TA woRn 

JC(0):0ATA CHARACTOR RIGHT 
JINC TO NEXT ~ORO 

IFLIP MASI< 
I PRINT 
IANOTHE~ 

JLAST 

JPRINT CC1) IN OCTAL 

JPRINT CC1, IN DECIMAL 

;ROTH ENTRYS PRINT NUMBER 

JN~ PRINT IF SW1a1 

JTHEN TAB TO NEXT POSITION 

1A 11 LnA 2,TABLE" INSTRUCTION 

1SETUP "TAA 11 AT ENO 

JIF TABLE ENTRY=~ 

JEXIT WITH TAti 
J ZEROS SIJPPRESS STUF 

1FnRt-4 THE OIGIT 
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Ai °'"Ag .MAIN 

"6365 15123~ DECPI MOVZRU 2 1 2,SNR 
~6366 ~342~lil LOA 3,C60 
0fi3fi7 ~54424 STA 3,ZSUPP JC(0)caOIGIT 
~637Pt 153~0~ ADO 3,0 IMAKE ASCII 
Afi371 175~04 MOV 3,3,SZR 
~.fi372 ~04423 JS~ CHAR. JPRINT 
~~373 ~HH1754 JMP r>ECOCT JG.ET NEXT DIGIT 

06374 ~3'1A25 OCT AB I L~A 2,.+1+.•0ECOr.T 
0f53'15 1~0trn~ 1 "'~"'"'0 
0R376 ~1e~~°' 10PH~0 

06377 fHHtHrn 10~0 

tHiAPH\ ~~(II 1 ~°' 1"'A 
£H)4101 ~HHHH~ · 1~ 

L"64C't2 '1'0~0'111 
'· ~6'1"'3 vHH~ P' 0"' Pl 

rt'64"'4 030AJ6 DECTBZ LOA 2,.+1+.•0ECOCT 
(.Jl0ft1~ 12 .ROX 1A 

~64PI!> V123420 10000 
0~4P6 ~~175'11 H~0~ 

V.6A"7 V'\~'1144 100 
Vs6A10 "'~~~12 10 

·~fi411 (HHHHH 1 
~f\412 "~~~~~ 0 

· "HH1A 1"' .ROX 8 

~6413 vHHH~vH~ ZSIJPP: ~ 

"115414 °'~0~00 RAORETZ ~ 

. ·- ..... 
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A Pl0~PI .MAIM 

~f\415 fl\54454 CHAR.: STA 3,CHRET JPRINT c: c 0) RIGHT 
0fli416 1'111325 MOVZS OJ,0,SNQ lflETllRN +2 IF NULL 
l-'fi417 Iii~ 1A~1 JMP 1, 3 
~t54~0 ~'1~45?. STA 0,CHSAV 
~6421 176~'1PI AOC 3,3 JCOMPUTE THE PARITY 
0~4?2 117~0\~ Aon "'I J 
"'5423 tt<;3A04 ANn 3,~,SZR 

~~424 t1t'1~77 s JMP .-3 
~642!> 17666~ SLIACR 3,3 JC0"1BIND PARITY WITH CHAR 
~6426 ~2~4442 LOA "'•CHSAV 
~/)4127 1633'1~ AOOS 3,~ 

~1'43~ 1-1~44 4~ CHAR\: LOA 3,CHTA'3 rrs THIS A TAB 
~f\431 11641 f' ~UR11 '°',3,SNR 
(Af\4:\2 (ACAlll 41t.17 JMP .+7 IYES 
~f;AJJ ~~4446 JSQ TYPE f NO PRTNT IT 
V.6434 !71~0413 JMP CHAH2+1 IEXIT 

Mi435 ~::!V'43'3 LOA "', CHOR'Z f SIMUlATE A T~B 
~l\A:S6 (i\~44~2 LOA 3,CHTAB IVJA 1 TO 9 SPACES 
~f\437 162A2fi su~z 3,'1,sEZ 
~b4A~ 0~"777 JMP .-1 
~~6441 1~10!~5 MOV A 1 "1 1 SN~ 

~ti44~ &.H-1t~iH14 J,.~p CHA'R2 

~6443 lll2~431 LOA ~,C:H240l 

r. ~ 4 4 4· '1'c-1443fi JSR· TYPE:. 
,..,,;445 vH~ ~ 7 7 '11 J~P • • 1 VI 
V-6446 V'Mi425 CHAR'-: STA ~,CHORZ 
(llf\J\47 053~11 SKPtiZ TTO 
~ t\ 4 5C.1 t.H~~777 JMP .-1 
"'fi45i "' f) ~~? 11 Ninc TTO 

"'fi 4 52 ~1A2417 JMP ~CHRET 

t'. 

...... 
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• Q1~g1 .MAIN 

0fi453 06'1477 CRLFI 
P.16454 1Y'3102 
06455 '1~1~0~ 

06436 L-15 4 417 
~64~7 l~ 2~ ~ 1 ~ 
"1ti4fH1 ~~4735 

~f\461 ~20416 

~6462 ~04733 

eiti453 "12vH 25 
~64,,4 ti11Y'4731 
064f\5 1~24~" 

' ~f\466 040A'15 
01'\467 0~24~5 

~f\47lt'I ~HHHH 1 CHTABZ 
~fi.471 ~i;HHHrn CHRETZ 
~6472 ~~'1~'1~ CHSAVI 
'16473 ~~0"'~"' CHORZI 
P6474 ~~'124'11 CH24Pt: 
~6475 ~V\0V'0f'I CRLFRI 
k'l5476 riH~0215 C215S 
06'4 7 7 "1~0?. 12 C212C 

lt'165C11~ ,,~~~~~ MESSRI 
01'5~1 ~54~~6 TYPEI 
A65~2 {I\ 10771 
065~3 ~63511 

~65~4 ~"'~777 
~65~5 ~ti 1111 
~65~6 ~~2A~H 

06!>~7 \1 t'! C1 ~ ~ ~ TYPRETZ 

.. 

READS A 
ADOL 0,0,szc 
JMP 0 1 3 
SiA 3 1 CRLFR 
LOA t11,C2U5 
JSR CHAR, 
LL'A Ql,C212 
JSR CHAR,· 
LOA 0 1 C377 
.J 5 R C:H AR 1 

SUB Pt,Ot 
STA P\ 1 CHORZ 
JMP -CRL.FR 

1 1 
QI 

"' A 

24et 

" 215 
212 

A 

STA 3 1 TYPRET 
ISZ CHORZ 
Sl<PBZ TTO 
JMP .-1 
OOAS '1,TTO 
JMP ~TVPRET 

0 

. . - ... 
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JNO PRINT IF SW1•l 

ISAVE RETURN 

JPRINT CARRIAGE A~O LF 

I PRINT RUB 

JCLEAR HOR7. POSISTION 
IEXIT 

JTVPE THE C(~)R If 

I 
I 
I 

J 
i 

. 1 
I 

. j 

I 
l , 
~ 
I 

·t 
I 
I 
i 

i 
.I 

l 
t 

1 
! 

r 

' 
. J 



4 0~~2 .HAIN 

1 TVPF.'. lA FOR C:~RTRIOGE 
MSGll .TVTF. lTVPF. "' 

FOR CARTRIOGEl 
ft'I R51 '1 ~54724 

~RS 11 14252(.ll 
"'fi512 (1\3~'!' 11 
~l;SlJ 14324~ 

~6~14 151317 

"'"~ 15 t41t\4n 
"'fi 51 f:i 151 HH 

. ,, ~ 517 1~1324 

~t\5'-~ ~A231t 

'1'fi521 14125~7 

~15522 ~~~:HHrn 

' 1 FOR 1~ SURFACE DISK PACK - . 
HSG2: .ntTE 1 1 FOR 1~ SllRFACt: DISK PACt<l 

Vafi5~3 13~41t 

V'\~~24 143~4A 

en~t»!> 151~'17 
~1;52h 13~~4~ 

Pfi527 1 ~ti\~ bf'A 
9tt:~3~ V52S2~ 

"'~531 14332? 
~15532 141~~1 
~'5533 12~3~5 
V\FS:\4 1A4S04 
V'f"S~~ t--".d!:>~23 

t'1t'o3e l·' 5 '-~ ?. .irn 
~1;537 1 4 15 "', 
j,"1554~ ~~l-q 1 J 

I 2 FOR ?. VJ SURFACE DISK PACK 
MSl';31 .TVTE 2 FOR 20 SU~FACE DISK PACK1 

~"t\541 1~1~1t 
~15542 143'4~ 
V~~A3 151317 
V:6544 111?4~ 
~1;54~ 12V.~6~ 

"'6o4fi l~5252J 

~65.i!7 143322 
V'l555~ 141~01 

~6551 12~305 
V'l6,5?. 1A450A 
V' f\ 5 53 v~ ~ 5 5 ~ 3 
l~fi55A ()I 5 ci 2 4 ~ 
V' f):; 55 1415~"1 
~r-i~56 ~~ .~ ~~ i 1 3 . -?-, 

HSG4Z .T~TE -1-1 
V'1fl5~7 1A?6f'4~ 

v .. 6 5 ~ ~1 V12 b 4 7 7 
V'h ~fi 1 ~ w ~10 ~" 

7TYPE IJ NIT "'lJt--.Rf. R 5 er~-~) rn TEST 
~1SG5 i • T 't T f ! TY PF. lJ ~IT NllM~ERS ( ~ -3) TO TEST! 

C1 f' S fl 2 C~ 5 4 7 2 A 
,~ 6:, r; 3 1.!2~2? 

~65Fl4 P~21\.:C' 

V.6~65 1 ~ .a 5 1 ~ 
V\'156ti 1 ~ti324 
,. F, b" 7 V1!>251f; 
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A093 .MAHI 

V.657"' ~' 41 t 1 ~ 
~l5571 1513~5 
'1fi572 12"1123 
~ti573 l'13"1~5V11 

Vt6574 "'31455 
0~573 12~251 
·~6576 147724 
~~577 15224~ 

~ fi 6 'H1 l-'517~5 

~66"'1 lAP1032A 
IPASS 

MSG61 .TXTE JPASS1 
066~2 C"4052A 
~fi6PJ3 ~51523 
~66~4 ~DICHHrn 

c.i66Pl5 C·H~~9'0~ PRGENDI 0 

f"r,\67~~ .LOC 671f10 
.TXTE fOKP OIAG 1 1 

0f;7~0 0.455°'4 
ei~70l1 120120' 
"'67~2 1AA5V14 
V,ti]P3 ~.43~V' 1 
~~7~4 13~64~ \ ~·67"~ fi\~CACi11~~ 

~ti 7 CHi ~V'lt\OI t:i!2 ~0~~'-"2 
0~7"117 '~~~ 222 REG IN 
~671?. ~\ Pl t~ OI CA 2 ~00lt~~2 

"96711 0~0~~~ ~~~~~~ 

Afi] 12 ~~'1~2~ ~0"'020 

~6713 ~NHHH" ~P.til~Ol0 

'16714 (1~"'0~~ Vl'i~0rA0 

~t\715 1 V110"'33 1 (APl~3J . ~ 

' 

'~ 
~ 

.END - i 

~ 
i 

'": ..... ~ . - ... .,. 
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MOVING HEAD DISC 
RELIABILITY 
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00.0 l 
. 
.MAIN 

01 
~:? 
03 
~4 
00_ 
05 
07 

. 00 
09 
10 
11 
12 
13 
14 
1~ 
10 
17 
18 
19 
20 
21 
22 
23 
24 
23 
2a 
21 
20 
29 
30 
31 
32 
~3 
34 
3~ 
~o 
31 
30 
~9 
'10 
41 
'1 r! 
.c 3 
~ t. . (" 
'- ~; 

~a 

t. 7 
4G 
JD . 
:: Q 

s 1 
f'") ... -
:; 3 
~~ 
G ~1 
50 
57 

I MOVING H!AO OIQK R~LIADI~ITV PROGRAM 

11, ABOTRACT 

f TH~ HOVING H~AD OIO~ RELIACILITV ?~OGRAM 
' I5 A MAINiENANC~ PnOCRAM DEOIGNED 10 
r E~~RClB~ ANO T~Oi iH~ ~m4G DI~K CONiROLL~R 
I AND 1~~ DICK DRIVE~. iH~ DISK ORlVEn MAY BE 
I SHARED BETWEEN TWO COH?UT~RS IN ~HICH CASE 
I THIS PROGRAM MAY BE RUNNING IN EACH COMPUTER, 

I NOTE 
1 v•~• 
I ONE COMPUYER ~UNNING RELIABILITY 
r TEST CSA 401l 1 THE OTHER CSA 402) 
J ONL.Y1l1 

I THE CONTRD~ CAN eE DEVICE 33 OR 7~, 

12 1 MACHINE REQUIREMENTS 

I NOVA rAMILV CENTRAL PROCESSOR 
I 4~ R~AD/~RITE MEMORY 
I TELEiVPE 
I 4~40 DISK CONiROL 
I 7 4~47 OR A040 CONi~OL ADAPTER 
1 1•4 MOVING HEAD DISK ORIV~S 

J3, OP~RATING PROCEOUR~S 

S A, LOAD PROGRAM U~ING BINARY ~OAOER 

' 6 1 ~~OEi ANO SiARi AT ONE OF THE 
J ADDRE9SE$ SHOWN B~~ow, 

G 
lGG 
401 
~G :'. 

.'! r • ~1 

~Lv . "" , 
"· .._ .... 1 

400 
.( oc 
:.. l1 'i 
~Hi 

~ ! 1 
.. ',.... ... . ~ 
~. -. .. ..., 

'1 : ~ 
~ . ~~ ...... -
a: 1 a 
417 

11~11~1UJ T~3T 
FL:A7ING O~~ TE~7 

~~CALID~ATE U~!T 2 
RECALIBRATE UNIT 3 
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• e002 
Pl 1 
02 
03 
04 
05 
05 
01 
VlO 
~H~ 

10 
11 
12 
13 
14 
15 
1e 
17 
16 
19 
2i;, 
21 
22 
23 
24 
25 
21J 
27 
28 
29 
30 
31 
32 
33 
34 
30 
JG 
37 
30 
39 
.40 

41 
'2 
t~ 

44 

, , , 
' , 
' ' , 
' I 

' , 
I , 
' 
••• 
I , 
I 
I 

' ' , , 
' ' , 
, 
' I 

C, ERAORO • ER~OR STATUG I~ PRINTED 
WH~N~V~R ENCOUNTERED, WH[N OATA ERRORS 
Ancr ~OUNO ONLY TM~~E ARE PRINT!O PER 
ENCOUNT~R, · C5EE PARAGRAPH 5) 

0 ~II 1 CH fl E T T I N G S 
DW~c1 DO NOT HALT FOLLOWING ERROR 
OW1a1 INHielT ERROR PRINTOUTS 
DW2o1 ~~PEAT CURRENT TEST CDCOPE LOO?) 
OW3at INHIDIT CHECK WORD ANO DATA ERROR MESSAGES 
0W4g1 DREAK TO ALLOW DIDK INTERCHANGE 
SW5a1 rOR READ ONLY MOOE 

D. CT•TI5TICS • TY?E ANY KEY DURING 
RANDOM TESTING TO GcT A REPORT OF THE 
NUMBER O~ WORDS WRiiTEN AND READ, PLUS 
TME NUMBER OP ERRORS, 

PROGRAM DESCRIPTION 

A, R~LIABILITY TE~T (SA 400) 
A RANDOM NU~6ER GENERATO~ IS USED TO SELECT A 
DISK DRIVE,CYLINOER,HEAD,BEGINNI~G SECTOR, 
ANO NUMBER OF CONDECU7IVE ~ECiORS, RANDOM 
DATA IG TH~N GEN~RA7~D, WRITiEN, AND READ, 
THE SEQUENCE IS REPEATED INDEFINITELY, 

0, R~LIA~ILITY T~ZT C$A 401) 
OAME AO A, EXC~Pi THAT ONLY EVEN 
NUMC(RED CYLINDERS ARE UOED, THIS 
ALLOHC A TWO COMPUTER 5YSTEM TO RUN 
DIMULiANEOUS RELIABILITY TESTS, 

C, R~LIA6ILiiY TE5T CSA 4~2) 
OAM~ AO 6, ONLY FOR ODO NUMBERED 
CYLINDER~. 

D, DIOK AODR~SS iE~T CnA 40~) 
RANDOM DAi~ I: FIR~T WRITTEN iHEN READ 
r~oK ALL S~CiO~S CN EACH READY OIG~. iM!S 
INCU~2S ~~~T ALL DIS~ P~CK su~~!CES A~~ 
US~A:L~ '~D 7~~T THE 015~ ?ACK IS FC~MAT1ED 
P~<CP:~L.Y, 
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A DOC~ .HAIN 
CH 
oa 
03 
eJ4 
05 
()~ 

01 
00 
Qg 
10 
1 1 
12 
13 
14 
15 
10 
11 
10 
10 
20 
21 
22 
23 
24 
25 
20 
21 
20 
29 
~G 
J1 
32 
:l 3 
~4 
35 
30 
~7 
~o 
39 
40 
41 
.:~ 

43 
4 ·1 
~G 
• r .;., ..I 

./' ,., .... ( 

~8 

110 

co 

I P, COHMANO OTQ?NG INTE~PQ~TE~ (DA 40~) 
I AO A TOOUDL~ OMOOTING AID THE DERV?CE 
, ~NAIN~crn ~AY TYP~ IN HlO OWN T~OT LOOP. 
, Ar7~R OYA~iING Ai •ca, IH~~f ARGUM~NTn 
' MUDI o~ [NY~~ao IN n~nPoNaE iO THRE~ 
f PROG~AM QUUOIION~I ~UNITM 1 MOATA" 1 ANO 
, ACOHHANO QTRINGN, 

, 
' , , , 
' ' J 

' , , , , , 
I 

, 
' 1, , , 
' , , , . , 
, 
i 
g 

UNlTI 

DATAI 

TVP~ UNIT ~ OR CARRIAG! TO 
UOf 7M~ PR~VIOUS fNTRY 

RANo~~NOOM 

ALOaAL.L ONt::S 
ALlnAl.l. ZIZROD 
PAla110110 PATT~RN 
FLOnPLOATING ONE PATTERN 
~LZc~~OATING ZE~O ?ATTERN 

ALY~nNATIVaLY ENiER • STRING OF 
1 OCYhl. 10 Oii WORD~ TO BE 

UO~D AO OATA1 iME-WORDS 
crNi~RCO ARE US~D REPEATEDLV 
YO MAKe UP A SECTOR BLOCK, 
TVP~ CAnRIAG~ TO unE THE 
PRQ:VIOUS E:NTRY, 

III, COMMAND ~TRINGI 

OPTIONS 1, 
2. 
3, 
4, 
s. 
Ci, 
'I. 

~~AD H~AO,SECTOR,~SECTORS 
~HH i l! t> At-1 E 
~E~K CYl.INOER 
~~CAL.I ORATE 
L.OOP (GO TO DEGINNING) 
O~~AY (N) 12,5HS INCREMENTS 
IVP~ CA~RIAG~ TO U8E THE 
P~~VIOUO COMMAND aTRIN~, 

N 0 i E I Pi ~ I : I I rHZ R 0 P :. C ::: 5 C 1 A C 0 .~ ~ A 
~~v 3[ uc:o ~s ~N ~~GUH~~r OEL!MITER, 
: :: c r I r. 2 C1 ;.: u~ ::. :.: 1 ~ I ~ ;1 >1 ! N t. i ::: D Q y 

~ ILL Ct, U: '2 Y 1·:::: r- 1~ [ V ! 0 Li S D : SK 
AC~~~~8 ?~;~~~7~~5 re c~ ~szc~ 

-97-



A 0004 ·.HAIN 
Q) 1 
C2 , 
03 , 
04 , 
~!3 , 
eo I 
01 

. "0 , 
09 I 
10 , 
1 1 
12 
13 , 
14 , 
1~ , 
16 , 
17 ' 16 , 
19 I 
20 , 

. 21 
22 I 
23 , 
24 
2!l I 
20 , 
27 I 
20 , 
29 ' ~0 

. 31 , 
:S2 , 
33 ' . 34 

' 35 ' ~(3 I 
37 , 

'1 

. 1. 

?Ha FOLLO~ING ~~AMPL~ UOULD CALIO~ UNIT 
1 TO naP~Ai~OLY o~~K CV~INDa~ 
oo, WflITcr oac10~0 a ANO 3 WITH M~AO a, 
TMcrN R~AD IT DAC~ ANO CM~CK, DATA Ill !PECI,IEO 
AO ALT~RNAYE WORDS OF ZEROQ THEN ON~S 1 

UN?71 1 
OATAC 0 1 111777 
COMMAND GTRINGI S~EK 50 WRITE 5 1 2 1 2 REAO SAME ~COP 

G. 0N[3 TEOT (DATA• AL~ 1'0) 
Z~RO~ T~OT (DAYA D ALL 0'0) 
11~11~ TEOT CDATA a WOROO OP 1101101101101101) 
FLOATING ONE T~OY (~AC~ SUCCEO~IVE WORD 

CONTAINn ON~ 1 O!T WMICH IS MOVEO 
RIGHT ON~ OIY ~ACH WORD) 

FLOATING ZERO T~OI (COMPLEMENT O~ THE 
FLOATING 1 T~Si) 

~ACH OF TH~ AOOVE UOE TH~ BA~IC DISK ADDRESS 
TEOT, SUOOTITUYING THE APPROPRIATE DATA, 

ANV OF iMEOE P~TIEnN~ INCLUDING TH~ RANDOM 
DATA uo~o Fon YH~ DlO~ AODR~CO TEDT MAV 
DE RUN IN 71iH! n~eAO 0NLV 11 MOD~, iHIS IS U5E,UL. 
POR CH~C~ING TM[ INi~RCHANG~ADILIYY Cr DISK 
PACKO O~YWEEN VARIOUO DISK ORIV~S, 

YO G~N~nAi~ A DATA PAiT~RN ~TART AT THE 
APPROP~IAICT LOCAIION AND D~T OW4 TO A 1, 
WH~N TH~ ~NTIRCT PAC~ MAD C~~N WRITTEN ANO 
R~AO iHt:: j(!:l.~IVPC! PRINYO 11 lNYr::~CF4ANGE: DISK" 
AND iH~ PROGRAM HA~iO, iHIO PACK M•Y NOW 
DE ReAO ~ROM OiH~R OI5K O~IVEG IN T~E READ 
ON~V MODE CSW6a1) 1 
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• 0005 .HAIN 
Al 
Ql2 re. fRROR REPORTING ANO R~COVERY 
'13 
04 
05 

I ALL PHAOE5 OF THE SO~TWAn~ WORK THROUGM 
I 1 4 MAIN CUOROUiIN[!~ O~:JCRISC::O t1ELOW. EACH 

00 I DUOROUTINE HAO A NORMAL nETURN (•3) AND 
07 I AN ERROR RETURN (+1) 0 EACH SUOROUTINE WAITS FOR DISK 

• PJ a I COMPL~iION WITH INiEriRUP7 ~NABl.EO, A FAILURE 
09 I TO D~i~CT INiERRUPT WiiHIN 500M5 CJ 3EC FOR 
10 I RECALifjRATE) R~SULTS IN A HTIMEOUT" ERROR, 
1 1 
12 I RECALIBRATE • ANV UNUDUAL ~TATUS IS REPORTED 
13 I IMMEDIATELY ANO AN E"ROR RETURN EXECUTED, 
14 
15 I SEEK ~ SEEK ~RROR ~TATUG INCREMENTS SEEK 
16 ' ERRan COUNTER. ANY ERROR ST1TUS RESULTS 
17 I IN STATUS PRINYOU7, 
10 
1g I WRiiE a FOl.LOW!NG "DONE" ON A ~RITE, ERRORS ARE 
20 I CHEC~ED IN iH~ O~QUENCE SHOWN 6~LOW 1 ERROR 
21 I RECOVERY PROCEDUR~ I~ OUTLINED FOR EACH CASE. 
22 
23 

I IF THE ER~OR IS NOT PRESENT THE NEXT CHECK IS MADE, 

24 I 11 READ/WRIYE DONE ~TATUS • IF NONE, INCREMENT THE 
25 I MISC ERROR COUNT, P~INT ILLEGAL STATUS MESSAGE 
20 I ANO DO AN ERROR RETURN, 
27 
28 I 2, MICC STATUC OIT5 • (ANY SEEK DONE, ANV SEEKING 
29 J OIT, SEEK ERROR, END CYLINDER, OR DATA LATE). 
30 I IF ANY ERROR INCREM[NT TH~ MISC ERROR COUNT, 
31 I PRINT THE ILLEGAL SiA7US 1 ANO 00 AN ERROR ~ETURN 1 
32 
33 I 3, ADDRESS ERROR 
34 J 3.1 FIRnY iIME • INCREMENT ADDRESS ERROR COUNT 
35 I ANO REPEAT TH~ WRITE~ 
3() I 3,2 SECOND $UCCE~SIVE FAILURE • INCREMENT 
37 I PERMANEN7 ~DDRESS ER~OR COUNT ANO 00 A 
~a I ERROR REiURN. 
;sg 
'1 (it J 4, ENDING M~MORV AOORCS3 • INCREMENT T~E MISC ERROR 
41 r COUNT[R, PRINT THE ~RROR MESSAGE, SET THE FATAL FLAG, 
'12 J AND GO iO ~. 
43 
4'1 0 0 CNOING DISK ADORE~3 a INC~EME~T 7~E MISC E~~CR 
45 i COUN7ER, PRINT TH~ ERROR MESSAGE, SET THE FATAL FLAG, 
~1 G 1 AND GO TO c~ 
.:. 7 
~c G 1 ~ 0 F U 1' ·,· ri ~ R Ul C: C K ~ 
A9 6,1 FATtL S~YTCH ON a 00 A E~~C~ ~ETU~~l 
5~ 6. 2 0 ·~HE~ if : s ~ .. Du A ~:: ~ H ! L ~ c 7 :J ;:{ ~, I 
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~ 0'106 ·.MAIN 

'·. 02 I 
03 , 
04 J 
05 , 
P '5 
'ul ' 08 , 
09 , 
10 
11 J 
, ~ 

' 1J J 
14 J 
1~ 
16 , 
17 I . ~ J 
19 ' 2~ , 
21 ' 22 
23 , 
~4 , 
25 , 
26 J 
27 , 
28 ' 29 ' .. 1 

' 31 
32 , 
3'3 

' 34 , 
35 , 
. 3 , 
37 ' 38 , 
39 ' 40 , 
41 

2 
~3 

4~ 

~5 

~j 

.:. 7 
0 

'19 

R~AO e1 FOLLO~·,ING 11 DDNE 11 ON A READ, ERRORS ARE 
CH~C~EO IN THE S~QUENCE SHOWN BELOW, ERROR 
R~COV~RY PROC~DUR~ IS OUTLINED FOR EACH CASE, 
IF THE ERROR IS NOT PRESENT THE NEXT CHECK IS MADE, 

11 READ/WRITE DONE STATUS • IF NONE, INCREM~NT THE 
MI~C ERROR COUNT, PRINT ILLEGA~ ST•TUS MESSAGE 
AND 00 AN ERROR RETU~N, 

2. MISC STATUS BITS • (ANY ZEEK DONE, ANY SEEKING 
BIT, SEEK ERROR, END CYLINO~R, OR DATA LATE), 
IF ANY ERROR INCREMENT THE MISC ERROR _COUNT, 
PRINT THE ILLEGAL STATUS, ANO DO AN ERROR RETuRN, 

3 1 · ADDRESS ERROR 
3,1 FIRST TIME • INCREMENT ADDRESS ERROR COUNT 
AND REPEAT THE R~AD • 
3.2 SECOND SUCCESSIVE FAILURE ~ INCREMENT 
PE.~ MA Nr!NT A DOR ESS ERR QR C CUNT A ND ·o 0 A 
ERROR RETURN. 

4. CHECK WORD ERROR 
4.1 FIRST TIME • INCREMENT THE CHECK WORD 
ERROR COUNT AND SET THE RETR~ FLAG. PRINT 
" c 1~ E c K w o R o E R R a R 11 A N o G o r o s • 
4.2 SECOND SUCCESSIVE ERROR • INCREMENT THE 
PERMAN~NT CHECK WORD ERROR COUNTER AND SET 
iHE FATAL FLAG, PRINT 11 CHECK WORD EF<ROR 11 

ANO GO TO 5, 

5, CATA ERROR 
5.1 FIRSi TIMf • SET THE RETRV FLAG AND PRINT 
ERROR REPORi. 

5.1.1 CHEC~ WORD ERROR • DECREMENT THE 
C Ht:: C t< \IJ 0 R D E R R 0 R C 0 U N T E R. A N D I N C R E M E N T 
YHE CHECK WORD & DATA ERROR COUNTER. 
GO TO G, 
~.1.2 NO CHECK WORD ERROR • INCREHENT 
THE DATA ERROR COUNTER AND GO TO 6 1 

5,2 SECOND SUCC~5~IVE ERROR • SET iHE FATAL 
FLAG AND P~INT 7H~ E~ROR R~PQRT 1 

S , 2 , 1 CH:;: C ,( •·• C ~ 0 ERR 0 ~ • DE:~ E ~,:: ._; '!' 

ThE PE~MANE\7 D~TA E~RCR CGU~TE~. 

GO TO 6 1 

-100-



• 0H17 
~1 
02 
03 
04 
G) !S 
00 
07 
oa 
09 . 
10 
11 
12 
13 
14 

,MAIN 

, , 
I 

1 , , 
, 
' , 
' I 

G. ~NOING ~EMORY AOOR~nn D INCREMENT THE MISC ERROR 
COUNi[R, PRINT THE ERROR MESSAGE, SET THE FATAL F~AG 
ANO GO TO ? 1 

1, ENDING DI3K AOOREG~ • INCREMENT THE MISC ERROR 
COUNTER, PRINT THE ERROR MESSAGE, SET THE FATA~ FLAG 
ANO GO TO 8 1 

8. NO FURTH~R CHECKS 
G, 1 IH::il1V S~UiCH ON • PRINT 11 1'RY AGAIN 11 

AND R~PEAT THE TEST, 
a.a FATAL CWiiCH ON • DO A ER~OR RETURN, 
8,3 NO·SWITCHES ON• 00 A. NORMAL RETURN, 
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" 0rll08 .MAIN 
01 
02 
03 00!0'7101 ,LOC 1 
04 00001 ~0CCi70" INTERRUPT 
00 ~00V12 V'02Q!Ql 3 JMP c>,•1 ISTART Hl!:RE, RUN ALL. 
06 '100~3 ~rn~413 ,RAL 

·"'7 l1HHH~4 0~2~~6 JMP 0,~2 JSET ADDR TO 33 
08 lt:\~005 ~"120V"7 JMP 0,92 ISET AOOR TO 1~ 
09 0~0~6 ~~~52~ FXADD 
10 0~007 0""521 FXADD+1 
1 1 
12 0~~~22 ,LOC 22 
13 
14 ~Q!~22 0Dl0~Q} 1 ORVSI 1 JUN IT 0 CODE 
15 00023 0~0V''12 2 ' 1 
16 ~0024 0~HHrn4 4 ' 2· 
17 00025 000~1~ 10 , J 
18 
19 V1~V'2G 0C'l~Ql~0 UNTINSI 0 
2" ~~027 ~40000 40000 
21 ftHrn;} ".' 1 ll' vHH'.10 100000 
22 ~Hrn31 14 CH'J0 0 140000 
23 ~00~2 ~4~DlvH~ UNTONI 4~QiV10 

24 00033 020t'J00 20Ql00 
25 ~~~34 ~ 1 ~V')~~ 1~0~0 

26 0~035 vH114~H~ ~ 4000 
27 ~0~36 0~~000 FL011 0 
2A ~~037 ~HHHH10 FLOZI 0 
29 

·J0 0~~041 ,LOC 41 
31 0~0A1 00374~ TYPE 
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A GHH1D .MAIN 
01 
0?. fHH'lt14 D • L OC: 45 
~J ~~0004 CYLr-: • D L K 4 lrROM CYLINDERS 
;'J4 O~G00t. CVLT2 ,OLK 4 JTO CYLINOE~S 
05 0eoe1 r-J n C: [Z ~\I I .OLK 10 I TOH•L Gr::E~S 
2)(5 00CHJ04 JC:!\ I!~ I •OLK 4 ITOT"L S~t:~ ERRORS 
'17 CH'I 0" 1C~ rt D ~rn 1 .OLK 10 PWOf:O:l l~RITTEN 
ea 0~Hl01~ rJ 0 0 RI •El LK 10 1wonoo READ 
G9 000~0~ C ~H:n ~ • DL:< a ICH~CK WORD ERRORS 
10 CHHH10 4 C l'IL::RP 3 • OL I< 4 JP~RM CHECK ~IORO E"RORS 
1 1 0~0"©~ ADD~R: 1 DLK 4 IADDnESS t::RnOR3 
12 ~HJ0001l P,\Q{::R; .DLK A IPt:'.RMAN~NI AODR ERR 
1J 0~0004 0,'\1;-;:rn , DL :< 4 1Dt.7A ERRORS 
14 000~C4 c ~·JD~~ .SLK 4 IC~K WO ANO DATA ERROR 
15 0'1~~04 C~DC:Pa .BLK 4 JPC:RM CHI< wo AND DATA ERROR 
16 00~H101l PD~RI 1 Bl. K 4 'PC::RMANENi DATA ERROFCS 
17 0~0'-'04 MISCI ,OL.K ~ JM I SC EHR ORS 
10 
19 0~1!:>5 'H10Q101'l H ~ rJ I 0 JHEAOER SWITCH 
20 001SG ~HHJ 0 ~ Ol C~!~I 0 JCHO 5TRING INT RP FLAG 
21 001!J7 0 0 0 CHJO UN!ii 0 JCUR~ENi DISK DRIVE UNIT 
22 0t"' 16~ 000000 FWYUNi I 0 IAVAILA8LE UNITS 
23 "'"161 0CH:rn0 0 Rt~LL; 0 JRUN ALL MODE FLAG 
24 00102 000(100 R£::Ynv I 0 lfHl:iRY iESi F~AG 
25 0'11103 000~Hi0 P'~HALI 0 g;.:Aif·L TEST RESULT FLAG 
20 "'~ 104 0 ~C'.HHlG MOD(; a k'J J0~Rt:CAL, 111 SEEK, 2gREAD, 3o1RITE 
27 0~10:5 ~HHJ ocrn LU?SWI 0 JLOOP ON TEST S~ITC~ 
20 001Go 000vHJG SOWi 0 ISEEK S~ITCH 
29 00107 000167 • JS 
31 00170 0CHHrn~. LHDI 0 JLAST HE ADoo. 11 2,10,0R 20. 
32 00171 000vHJ0 LDI 0 IL.AST SECTOR+11 6 OR 12 
33 
JA ~HH72 C'HH?CHHJ UNTSKI 2000 
35 ~0173 00l10~H'I 1000 
30 00174 1?1004vH'l 40~ 

37 0017~ ~0~200 200 
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A 0~10 .MAIN 
01 
02 ~0M,23 C2cD~VS•1 
03 la0176 ~~~003 C31 ~ 
~4 0~~~24 C4cDRVS~2 

'115 ~~177 ~~vH~"'7 C7: 7 
0G "'"'~Pi2!3 Cl~cORVSa>J 

c:!7 ~~2'10 0V1til012 c121 12 
. 00 ff'~2~ 1 0V'l~~ 17 C17i 17 

0!9 0cn~2 ~~0~20 C2!?-: 20 
1~ \.1~2'113 vH1~rn3 3 C:J3 2 jJ 
11 ~ °' 2 c~ 4 ~~JH):57 C~71 37 
12 V1""2~5 0GHrn40 CA01 Ala 
13 Vl~2~6 ~vHH~ ~ 4 C541 54 
14 ~~2~7 ~ ~Hrn t5 0 C6~1 60 
15 ~~210 ~HHrn~7 CG7S 67 
16 k1~211 0~01~0\ c; 1 ~~I 1\Hl 
17 '1~212 ~rn~177 c 17 71 177 
18 \11~213 0c;,C'l313 C2'113. I 2~3. 
U1 ~H't214 ~0~212 C212Z 212 
2~ IC1Vl21~ 0~021~ C2151 2 1 !S 
21 ~~216 V1~~377 C3771 377 
22 ~~~174 C4vH'\oUNTnK+2 
23 00~173 C 1 ~ ~1 ~ c U N I S K + 1 
24 0~217 ~~14~~ C 1 IHH'H 1400 
25 ~~~172 C2~HHloUNiSK 

25 ~00Vl3~ C4KnUNiQN.;.3 
27 ~0220 0~74~"1 C74~Vl: 7 AV'J0 
28 ~~221 ~174~~ C174HI 174V10 
29 0~~~34 Cl?iKaUNTDN->2 
3~ (1~22 2 17~0~0 C170~q !7000~ 

. J 1 ~~223 17G0~0 C 1761< I 176~~0 

32 V1"'22A 077662 CSP: 77GG2 
33 ~~225 177G77 CSP1: 177677 
34 rd~22G 06~~33 C~~RDI 00033 
35 ~~227 077566 CSP31 77566 
36 
37 
3R 
39 
A~ 

41 
'12 
4~ 

~J 

<1!5 ~; c~ 2 3 ;~ 177 7 G ;i M 1 G 1 5 • 1 G Q 

A ,- '•. ,, ')-: . 177~.;;;; 1•.11 ·~-~ ·,~ • : .. 1 c ~·~ " "'" () I' '; "'· \,) • 

1 -, .: .~ 2 ~ ,.: !?7~~l~~; ,., ) ·~ . . ., 2 ~ ._; .. ""I ,._ ..... , .. . . .. , 
~~of:~33 I ., "'., -· - ;_:i ~ ~ 1 .., '~ l "'0 .. 11101 
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A GJ011 .HAIN 
01 
02 0023d CCDCOO YIM~: 
03 0023~ 0800~0 Yin:zna 
D4 ocn~a 00000~ IOIAir 
0~ 0e2~7 0000~0 OAV~: 
~a·0~24a oooooa OAv11 
01 0a2A1 ~~o~oa OAV?.a 
on ~0~4~ OOOG8G ~AVJI 
0g 00243 12~4GO RANOOMI 
10 0~244 1~:~GO ,RANI 
11 002~0 2~0000 R~LRANI 
12 ~~2~G eo02e0 CNIOCI 
13 0~247 O~G1~G LAGr; 
14 002aa ~~~000 LINCTI 
1~ 0~201 00000~ S~CI 
10 0e202 ~~80eG DCI 
11 ~02DJ e~ooo~ H01 
10 ~020~ 00nt~O CAI 
10 0~2S~ 0~0~~0 DAMI 
20 0~200 0~0000 7~~MI 
21 00231 ~11710 UDPI 
22 ~G20~ 012074 C~D~a 
23 ~0201 0~~127 VAROll 
24 0~202 000147 VA~~DI 
20 00203 e~a~00 Vhn~P: 
2G 002G4 0000~8 v~nPil 
21 00200 00010G DUFF: 
20 0~200 014000 CM~NDI 
29 ~C207 000000 OMAXC 
~0 00270 ~00008 ~VODNI 
~1 ~~211 ~ocoao h~CN71 
32 0~27~ 000000 CWCNYa 
33 00273 0~~~6~ DACNll 
34 ~~27~ 0oe0~0 n~~~"ta 
~O ~~27D OO~OGO OAOAll 
~O 00270 ~~000~ C~LGI 
~7 00~77 C~0033 CD~KI 
~o 00JQO o~~~oo coca 
3g 0~j~1 0~~4~~ PinOYI. 
40 00~0~ 0~0000 UMO~I 
d1 ~~~03 o~oosa HMG~c 
42 OG~O~ 

~3 

~4 

fJ, ~ --:, ""'""! ...... 

........ v" -
n """' - ,.., ·­
L· l 1 V '"-J \w-' 

~~ OC307 
40 

,-, ,.. '"""!,A,........., 

i...' •• li.J ~ -· ""-' 

..... ,, ,..., ,.... f""l ri 

1.._ •• · \...- _,;..,'"" 

' - ·~ ~ :·\ ...... 
i.. L ~ '...,' 

L .... ,.., ,J • 

I I - I'- 4 

..... ,.. ' 
0 ...... oi 

~L.U?; 

" a 
(!) 

~ 
0 
n 
0 

• 

12~~QG 

12346G 
~ 
NIOC 0 
?RGENO 
0 
0 
() 

tJ 
PrtGENO 
40095 
Q 
UOUFfJ'qUf:lUl1F' 
COUFP~CBUFf' 
VAria1 
VA~h•18 1 
0 
0 
PRGENO 
14Ql00 
0 
0 
0 
0 
0 
~ 
~ 

0 
33 
0 
Ot!GIN 
0 
~ 

a 

v 
0 

f 

p~ IOZ'S rOR 1~.sMn ( THIS COMPUTER ) 
112,0~0 YIMt::R 
JOYAiU~ AT INTeRRUPT 
f8AVE AC:0 1 1,2 

ICURR~NT ~ANOOM NUMBER 
IRANOOM DASE NUMBER 

JP~OG~AM ~ND 
JOYTr! POINY;;:~ 
JS1ARTING nECTOR (POS) 
IOtrCYOR COUNT 
Hil!AD 
roaGINNING AOD~E~S (VARIABLE) 'II !lAM~ 
JMO~O~ TEnMINAlOR FLAG 
JUNIT GVie POINTER 
JCMO SiRlNG uYYE POINTER 
1VARIA6~E DATA, ~RT ADDR•1 
I II It TACH.E END 
I " 11 ENO MARKER 
JVAR POINTER 
rDATA OU~(~R nRT ADDR (CONSTANT) 
ITDP O~ UDABLE CORE 
JMAX S[CiOR COUNT 
JCY~INOERS, C0)EVEN, (1~)000 

rDATA ADDRESS (DISK ACOR TEST) 
JENO CY~ Fl.AG 

IUNIY MA3K 14e0 QR 400 OR 0 
JH~AO MA~~ 74G~ OR 17j~~ OR 400 
¥O~cron ~~s~ 7~~~ CR ~~23 
;~ C~C70~8 ~ASK 7~2J ~~ 34J2 
i~ ~~CYO~ 7~A~SP~R~ED CN c~~ ~D E~R 

IR~?~!T TZ8Y A~C~E~: 

-105-



A 0k'12 .MAIN 
01 
02 0VlJ11 0~eG77 I!:H:T,I O~T.1 
03 ~~312 000070 IRUPI INiE:RRUPT 
04 0Vl313 PHHH1~5 ICVLrl CYLF 
0s·~031~ 001234 IALLI ALL 
0G 0~~H 5 ~"' 12GG IDLVi DLY 
07 003 US 0~3702 ICACI s~.c 
08· 0~317 0~3756 IOIAC2 C'iAC 
09 td0320 0~3'500 IPO~Ci PD{ZC 
10 0k1321 0V1357!5 ITAC11 POC7 
11 ~0~22 0()3S74 ITZ11 ZOCT 
12 0Vl~2:3 0013551 IMC:SCI Mr;: !jS 

13 ((1032 4 0~;3114 ICRLFI CRLF 
14 0~32!1 ~~3~10 ISRHI ~~H 
1~ 00326 0~3~HJG IGt.TMI GA7M 
16 ~0327 002737 IHns1 H :J 3 
1 i' 00330 0~37G2 IINPI INP 
18 0'1331 0~3241 IGENt G 
19 00332 ~Ql3240 ICHKI c 
2" k'0~3J 0~3~G3 IVAR; \/AR,0 
21 "'~~J4i ~01010 ICLROI CLRB 
22 ld033~ '1~1~~~ I5ETl CET 
23 ~0336 vH13~20 I~Hq :JM 
24 ~0337 17l"'0GCH~ ISiB: !JiO 
23 ~~34C'.' ~~~612 INILI I NIL, 
26 "~341 00072G ~J A 7 I W/\Ii•1 
27 '1~342 0~3434 I,D6Da ,ODD 
28 0~343 00J2C547 IRDAi2 P.DATA 
29 ~~34'1 ~0232S I ri DA I I HO AT A 
.30 ~~345 0~2105 IGCSI G C !; 
31 (10346 002611 IR z ,Rt!AO 
~2 '1~347 ~~2:S 10 Hd , ~·1 ll Ii f 

.33 ~035~ ~02203 ISi ,8C:EK 
34 ~~3!31 ~02223 IRCI Rt::CL 
35 00'3G2 001265 IPSs PQ 
36 '1~353 0~~170 IH~De H~O 

J1 ~~3!34 002774 IC~~~ c oC~W 
38 0'1355 '1~1747 I5CNTI 8CNY 
3g ~~3GO vHJ2~k713 IC~II C~DST 
40 0~3~7 ~~2001 IQU~11 QUl!3T 
'11 ~rn :rn~ ~~~72G IWI I ~·J A IT 
42 ~~~61 i ;., 3 3 7 7 IR t\N Z R .\ N 
43 ,. (~ - ,.. ~ 

"' ~J ,.) '") " 
~,,;~.2/J !~G~D: , G J D 

4.! ·~ ··J .... ~ -'-' ,, v v" ;' ( ;~ C: 2 2 ! 5 ~J I a S[i 
.: 5 ~rn36A J ;.I J ~ t; ~ ! RC ~l.: RC ALL 
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A 001 ~ .MAIN 
01 
02 ~GlOOr!O 
03 tHHiJOt'H 
Q4 OGOOJJ 
JG 8(10314 
0a 0c:iOJ10 
07 8rDG301 
00 000310 
09 0~~~17 
10 CCO:lno 
1 1 000321 
12 ~~OJ22 

13 tHJG:J2J 
16' 000:S24 
15 0~03~0 

1a 0'1103~2 
17 000331 
10 ~00327 
1g 000320 
20 0003~t1 
21 ~HlCi:l34 

22 e~G:l30 
23 00033G 
24 0~03~7 
25 rtHlGJ~0 

20 00~302 
27 000040 
20 000:347 
20 000300 
~o 0t:J03G1 
~1 0~0~04 

32 0QJG~03 
33 0'1G:lOG 
34 000041 
3~ 
36 006363 
37 
3D 

to:rna~o 
IO~ta~H 
• OCl(Pc~J 
DOAL.l.cJ!:R OI ALL. 
OLV1~:JJC~ OIDLV 
nANDcJGrl 0 Ii-~ AN 
nAVACt:1J~~ OIOAC 
O~YAC:cJCR OI~iAC 
iVPO\ZC:lJ:l1 OlPD:!:C 
7\'~AC:toJ:R OIT.\C1 
YVPZ1cJ~R O I 'i'Z 1 
Mr:3~AGC;iJO~ OIMESS 
PCnLPnJ~r1 OICRl.F 
H~PUicJ:J~ OlINP 
CMZC~rJJOR OICHK 
Gr::NciJ DR o l Gt::~ 
Gt::'i'? AR cJ CR c> I H3:J 
G~i'ATMcJOI< OIGAiM 
C~ARCHoJGR OIO~H 
CLl'?RDoJ:JR Ci~C:LRB 
~~?PoJCn Cl 1 Q(!j 
OMC::McJOR OIOM 
!J~'i'On,JOn c>I~HO 
INIIC.::cJO~ OINIL 
POit.loJtl? OIPS 
n~ADcJ~n Cl IR 
i·JR I I ~ a J 8 ~ OIW 
!l :: C:: I\ :J J 0 R (l 1 ~ 
rn.:CAL~JGN 01nc 
Ci' ~H! oJ Gn o IC n ~·~ 
~H::ADC::noJO~ '1tHEO 
I N i \~ i c J ~ R O I rJT 
YV?AQC:ciJOR '141 

!ETU11JOR ~IOU 

, C: OT 

JOO POLLOWING ROUTINE FOR A~L ROY UNITS 
JO~LAV 12,0MO 
IG~N~~AT~ nANOOM • IN AC0 
IOt\VE: AC0,1,2 
IR~GiOfH!: AC0,1 1 2 
JTVPE (AC!) IN D~CIMA~ 
JiVPl1 (t.C1) IN OCi'AL 
liYPE ChC1) IN OCiAL, SUPP t..EAO 015 
JTVPE ~OLLOWING MESSAG~ IN ASCII 
I TYPt: CRnL.fl 
IG~i A LINE OF INPUT 
ICH~CK ALL. OF DATA BUFFER 
IG~N~RAT~ OAIA DUrFER 
JGET H~ADAOECia~ S~CT ~ROM INPUT LINE 
JG~T NAM~ OR N ~ROM INPUT LINE 
JS~ARCH POl.L.OWING TABLE FOR MATC~ ON AC1 
JCL~AR R~AO OUtrER 
JS~7 DISK PA~AMEiERS 
HHZE! M~Morn1 

JSr!T iIME DASE 
rINiiIALIZ~ ERROR COUNTERS ETC. 
JPRINT rl"tATUS 
10IO~ R~AD ~ CHECK DAiA 
pG~N~RAiE DATA AND WRITE DISK 
rcE~K NEW CYLINDER 
JRtrC:ALIDRAiL:: 
JCH~CK CONOOLE SWITCHES 
IPRINi ERROR ME55AGE HEADER 
IINl~RRUPT WAIT ROUTINE 
IYVPE CAC0)R IN ASCII 

1seT READY UNITS 
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0~14 

01 
02 
03 
04 
05 
06 
07 
·0e 
QJg 
10 
11 
12 
13 
14 
15 
1a 
17 
18 
1g 
2"1 
21 
22 
23 
24 
25 
26 
27 

00400 
00401 
~~4Qi2 
~rn ,rn 3 
~~'104 

~~40G 

'10~"G 
'11114~7 

0"'41 ~ 
00411 
00412 
0041~ 

00414 
I0~41~ 

00416 
~0417 

0QJ4'120 
?i04,17 
~Hl441G 
0~j415 

00~~77 
0'l~40~ 

004412 
0~4411 

0~4~1~ 

0QJ44~7 

2'~440G 
004405 
002364 
0~2364 

0~2364 

002364 

, , 
I 

BEGIN I 

• R Al.. I 

J , 
J 

20 ~0420 02~3~1 STRTI 
29 ~~.421 116400 
3" ~0422 054d71 
31 0~423 ~~6330 RSTRTI 
32 00424 0vH3337 
33 ~042!3 0~G~40 
~4 '1C1142G 0~G3Ci3 

35 \1~427 urn~~~ 
JG 0~430 101220 
37 ~HW131 0~0d~4 
30 00432 10122a 
3!J ~~43~ 120140 
4~ ~~'1~d 12G 1 Ml 
41 0G4~G 12D30~ RSJI 
42 
~~ 

"11 ,....., 1 't A ,. , 

'-ii u •.; ·~ +... .......... 

G~J ~~;, ... ~~~ 
:;, ~ ... ( -· .. ~ -, 
....,.. 4' I \. a.. .._ I 

:_: 2 ~ r~: .! J ~ 

...,. ............ - ... , ..., 

.v::,u// 

:' 2 ::: ~ 7 ~ 
~ ~ : ~· ~~ J 
., ...... ~ - ~ 

"' I - -..# ._ -

' - :""" - ,-. " 
\ . ._, v . .:. ..., 

1 -~ I """". I I ... ..._, ..... - .. 
~ :: ., -") I 1 
I . ._, ~ - • • 

....... #" ·• 'I 
\ ... '-' r ..... ..,,.; I 

5 7 ~~ ~·: .:: ~ :;. ~ l :J ~: ·t ~ \.~r 

58 ~~A96 ~~3~,rn~ 

0~•0•••••0~•0~00•~~0~¢••••••••••••••••••••• 
t o• llTARTING AODR~35E~ *** 

o•o••o~••••••••••************************** 

• L.OC 4C:H'J 

J:JQ OYRT 
Jon OiRT 
JO~ OiRT 
JOR STRT 
HALT 
JM? OiRC 
JOR OiRT 
J:l~ OTRT 
J5R DTRT 
JOR OYRT 
J~fl tlTRi 
JC~ DiRT 
JMP c>IRCAL 
JM? c>IRCAL 
JMP OIRCAL 
JMP "lRCAL 

IRELIABILITY TEST, ALL CVL, 
J 11 EVEN 11 

' II ODO u 
JOISK ADDRESS TEST 
JNOT USED 
JCOMMAND 5TRING INTERP~ETER 
JONES TE!li 
JZEROO TEST 
11Ul1U'l TEST 
1FLOATING ONES TEST 
7Fl..OAiING ZEROS TEST 
JRUN ALL 
JR~CALIBRATE UNIT 0 
IR~CAL.IBRATE UNIT 1 
J~~CALIBRATE UNIT 2 
JRECAL.IBRATE UNIT 3 

oo••••••~•••v•wvoo•e•••••***************** 
••o INITIALIZATION ** 
•••••••••••••••••••••••••••••••••••••••••• 
LOA 0,rIRST 
CU0 ~,J 
!J7A J, INDEX 
nMEM 
nzre 
IN I YE 
or::ru 
~uo 1,1 
MOVZR VJ,0,SNR 
JMP RSJ 
MOVZR 0,0,SZR 
MOVOL 111 
MOVOL 1,1 
MOVS 1,1 
::.7 A 1, UM~I< 

LOA C,LhD 
MGV ~,G,::\R 
~ ..... ;i ~ " --:. ~ ~ 

"""' 'Y ( \ " ... ' 11...' _. J 

~' :·. ... . ' l - ":,' 

'' ......... , ..J ,.~ J ~ 

DC~L.L 
CJ', .. 

I · .. .1 • 

T "') 
...,; : 

.. , I 
fl • 

N l cc rr c: 
L C ! C , S 'I ;:; • 2 
L C :~ 2 : ~ ~ :; ~ x 

JINITIALIZATION, ALL 

JDIZE MEMORY 
;GC:I TIME BASE 
JINITIA~IZE BUFFERS, COUNTERS, ETC. 
JS:!T READY UNiiS 
IAC0aREADY UNIT PATTERN 

JUNIT 0 ONLY 

JUNIT 2 OR 3 
JUNIT 1 

JUNIT MASK 

J ! S D ~ ~ r\ :J IZ t: 
;s;:iE::l~H:D ?1 

JGO TO IT !1 
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A CJLHD 
01 
02 
~3 
04 
00 
'1G 
07 
()0 

OD 
Ul 
1 1 
12 
13 
14 

0C~Di' 

'30400 
00401 
eo~c2 
0040~ 

0'1d0d 
0040~ 
~rnaco 

00~07 

20470 

,MAIN 

e0441t1 
Or.?~107 
0~4CC1 

1r23000 
~00041 
0204e4 
'HJOCd 1 
~kj2~01 

000CO~ 

01fi~'3S4 

\UNI 

YUN~C::il 
COMAi 

1~ 
10 
17 
10 
1g 

00471 0003~0 ST~CI 
00472 ~00337 

20 
21 
22 
2;3 
24 
25 
20 

004i'~ 0ai0340 
2Hl414 ~'1G~u2 
00415 0~2407 

I 

' ' 
21 00470 000470 ST~ 1 21 
~O "0477 ©~H~GO 
2G 0000~ CHJ1 j40 
30 ~OZ81 ~010~0 
31 00'3Gl2 "~1GD7 
32 00GoJ crncooo 
3J ~00~4 00200~ ,CMDI 
34 00DOG 0G1GO~ 
35 ~rnaoo ~H11 ooa 
JG tHHHl7 0'31007 
37 EHHHCl 0~1071 
30 ee~11 001073 
39 ~Hl012 ~819~~ 
40 0~01~ 0000~0 2NOZXI 

~YA 31 iUNRC!T 
l.OA 0 1 UNIT 
L.OA 1 1 COG 
ADO 1,0 
iVPAOC 
LOA aJ 1 COMA 
TVPAOC 
JMP OTUNRET 
0 
"I 

JTVP~ UNIT NUHB[R 
IFOLl.OW~O DY A w,u 

JCOMMANO ZTRING INT~RPR~TER DOES NOT REQUIRE 
JNORMAL. INITIALIZATION, 

DM£M 
Ct!YG 
I NI Tr:: 
J:l~ QI,GSO 
JMP '1 1 CMO 

ISIZE Mt:~10RY 
J$l!i TIMt:: OAZE 
IINITIA~IZE 6UPF~R~ ETC, 
JO~T LA~7 H~AD/SECTOR 
IOISPAiCM TO ROUTINE 

o•~••~••QO~~~o•~v~o~•••ov•og9v************ 
o•~ OI8?AiCH TASL~ TO PROGRAMS ** 
••******•*******9******************•****** 

• 
~~LALL 
n[LEV 
nt::LOD 
DAIR 
0 
crrnn T 
DA71 
DAI© 
OAIP 
0A7r1 
DAYW:C 
RUNAL.L 
0 
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'R~LIABILITY TEST, ALL CYL 
I II EVEN II 

J II 000 II 

JOIOK AODR~SS TEST 
JNOi UDr!D 
JCOMMANO 3TRING INTERPRETER 
J ON~O ii::: CT 
1 ZC!non i 1201 
J11~1Hl PATTERN 
JFLOA7 ONE 
JrLOA7 ZERO 
IRUN AL.L. PARTS 



4 0016 .HAIN 
01 
02 0"1014 000CHJ0 cc:->21 liJ 
QJ 00S15 1El00J7 CIOMa1<1 1G0037 l••••••~ooo•~•~••~••~••••••*************** 
e4 , .. INIT_IAL.IZATION •• 
05 , .. QUDROUTINES *' 0£3 00510 002773 1 LSTZ MI ADO l•••••••o•******************************** 
07 00517 000420 ,L.ST1 I OYRT 

. 08 

09 I CHANGE I/O ADDRESS TO 33 OR 73 
10 
1 1 0052~ 1t'l2~?-1 FXAOOI ouo O,~,DKP JMA~[ IT JJ 
12 ~0021 020205 LOA 0,ca0 IMAKE IT 7J 
13 0U~22 04~772 31 A 0,C~?2 
14 0~523 030774 LOA 2,,LST1 I POINTE~ IN MEMORY-
15 ~~G24 024771 FX,21 LOA 1,CIOMSK JI NOT MA~K 

1G 0'152S 021000 LOA 0,0,2 f G[!T A WORD 
17 "~0213 107400 ANO 0, 1 
18 N.,G2i 034220 LOA 31CWRO JIS IT AN I/O 3J OR 73 7 
1Q 00530 1~0404 DUO 1,3,DZR 
2~ 00531 000~t"G JMP P'X,3 INO 
21 ~0~32 024233 LOA 11M41 JMA51( 
22 "0533 12~408 AND 1,~ f Gf!:T RIO OF BIT 10 
23 "Vl034 V1247G0 LOA 11 C5P2 
24 ~~535 123000 ADD 1, e JMAKE AODR 33 OR 73 
25 ~05~0 0'11~00 !J TA 0,0,2 IAODR CHANGED 
26 0"'037 151d0Q FX .~H INC 2,2 
27 005'10 034700 LOA J,,LST 
20 0V1541 1504'14 ~uo 2,J,SZR 
2g ~H1!)42 0ei~7Q2 JMP rX.2 JMORE 
30 trnea3 02~2V'l3 LOA 0,C33 I ~t::T CCDSK) iO 
31 0"15A4 0247GQl LOA 1,CSP2 JEQUAL THE DEVICE AODP. 
:32 0~545 1~700QJ ADD 0,1 
33 0054G 044277 OiA 11 COSK 
34 '103A7 053077 F~ 1 41 HAl.T JAl.L DONE 
J!J 
3G H~E:CALIC3RATE THE UNIT IN SW 14•15 
37 
~El C10G00 0G~477 RCALl.1 ~~ADO 0 

. 39 005~1 024170 LOA 1 , r: 3 
40 00502 12J4et0 ANO 1,~ 

£i 1 0~~53 0401:J7 OiA OJ,UNIT 
G2 ~05~4 ~~GZC31 rit'.:CA\. IR~CALIGR,\TE l 
~3 e ;: 5 :J J ,.,, - ,......, r' '7 'j 

~'I •-'I I - .; ~'~ ? 7~Q4 

t .! -~;: ~ s ~ ,, ~ ~ 7 7 1 J ~,p ;; A I 4 
t1 5 ~ :,, 5 5 7 ~ ;' ~ /1 7 ~ JM? ;:- ~ a :., 
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A e0li' ,HAIN 
01 
0~ 
o~ Jl'IND COAPUTER T%M! SUJf 
'1d 
0fl 00~00 OO:l077 S'i'BI zon51 
~o 00001 0844~0 OiA ;;} 1 0TORL!T 
07 0~CG2 0~C~11 LOA 0 1 IOET, 
00 o~oc~ O~~C01 OiA G1 1 1aeT INTERRUPT RETU~N 
~9 0000G crno210 LOA O,CJ77 
10 00~05 1204~0 ~UG 1,1 
1 1 0G000 044~~6 OiA 1 1 TIM~ 
12 00!J07 001111 DOA$ 0,TTO 
1s 0~07~ WJG:J011 OKPON TTO 
14 00D71 ~00777 JMP .01 
15 0t'l0? 2 001111 OOAG 0 1 TTO 
10 00073 ~00177 INl~N 
17 0007d 01~2~4 IO! TIME 
10 '1~07~ 0~0777 JMP .•1 
1g 00010 003077 MALT JWAITt!O TOO L.ONG 
20 
21 ~Hl0i'7 000211 SET .11 NIOC TTO 
22 0'-JOV10 02'J2J4 LOA 0,TIME ITIME11100MS COUNT 
23 0ti0~1 10122G MOVZR 01 0 
24 EHJGD2 1~U12~ MOVZR 0 1 0 
:!~ 00GG3 101220 MOVZr1 010 
20 00004 040~34 ~iA G1 YIHE ITIME•12.SMS COUNT 
27 00005 eG2077 ronsr 
20 crncoG 0~0312 LOA 0 1 IRUP 
29 0GJG07 04~001 01A ~,1 
~o 0~01'l 002401 JMP ~OT6Rf T 
31 00G11 ~H'J~'3~0 ~iORETI 0 
~2 
J3 JCLEAR ERROR COUNTC!RS ETC. 
34 
35 00012 0~0313 lNil •• 1 LOA 21 ICVLF 
~O,tH.1013 0241G7 LOA 110SW•1 
~7 0001a 1 ~~~C:JO ~UiJ 0,0 
~O 00G13 041~08 OYA 0,e,2 
30 0~010 1514~0 INC 2 1 2 
4c:I COG1i' 1=12~14 OUDU 1,2,0ZR 
~1 00020 ~OG77G JMP .•J 
~2 CJ021 CG14~HJ J1'1P Z 1 :5 
.: 3 
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A HHO ·.MA IN 
01 
02 IOl!T R2:ADY UNITS 
03 
0A 00022 ~844~0 ,S~TI OTA ~,,ORET 

05 0~0~3 102~CHJ OUD 0 1 G JOO A Sl!C:: K ON UNIT 0 
0G 00624 003~33 DOC 0 1 ,0DKP ITC 8EL.ECT THE ADAPTER 
07 00G25 020173 LOA 0,CHHJ0 
08 00626 0e1JJJ OOAP 0,,0Sl<P 

'"~ 10 00t:i27 024172 LOA 1,c2~00 H~AIT FOR SEEKING 
11 0~630 ~Gel433 DIA 0 1 ,0SKP JFL.OP TO TURN ON 
12 wHJG31 12~'1~0 ANO 1 1 0,SNR 
1:) ~~632 0~0776 JMP .-2 
14 
15 0'1GJ~ 0202~0 LOA 0 1 M16 1 JWAIT 200M! FOR 
16 k10634 0~0315 DL.V12 JTHE SEEK 0 TO ENO 
17 '10GJ5 101~04 INC 0,0,szR 
1a 00636 00077G JMP •• 2 
u~ 

20 00031 162A00 SUD 2,2 
21 00G40 00Ql 1 GVJ STA 2,ROVUNT J5ET ALL U~JITS "NOT READY" 
22 ~00~1 021020 ,S~Y11 L D t. e,UNiINS 1 2 I OC::LEC"i' UNIT3 0•3 
23 '1Ql042 00JCJJ33 DOC '1 11 DS~? JAND CHECK EACH 
24 ~H~G43 0G043~ DIA ~,.DJKP JFOR II DUR II 
2!J ~0044 024211 LOA 11 C H'J0 
26 00045 1234"'0 AND 1,0,GNR 
27 0~G'1G 0~0405 JMP .nEi'2 JNOi READY 
20 ~0G47 02102n LOA 0 1 0RVD 1 2 1 CRDVUNT) DEFINES WHICH 
29 '10G:J0 '12410~ LOA 1 1 RDYUNT JUNITS ARE ~EADY 
~~ 0~G£11 12~HHHJ ADD 1 I E) JBii 1GaUNI7 0, Bii 14•UNIT 1 
31 00652 V)40160 STA ~,ROYUNT JBIT 13siUNIT 2, BIT 12•UNIT 3 
~~ 
33 ~rnOG~ 1!31'1('j0 I St::T2 I INC 2,,2 
34 00G!J4 024t'.J2d LOA 1,c4 JEX Ii AFTE~ ALL UNITS 
35 ~'1!H>~ 132414 ouo~ 1,2,szR ' TESTED 
30 00G56 000763 JMP .a2:T1 
J7 
36 0~CD7 02010'1 LOA 0 1 flOVUNT 
39 ia~ccrn H'J1004 M 0 \I ~,~ 1 SZF~ 
4~ 0i'JG01 0Ql2~~0 JMf' o,SRET 
41 ~0GG2 ~~G32~ PC~LP 
i.!2 (':: G G 3 c ;: ·~ : 2 3 ~· ,.. - ,.... -- """ ,_ ' L: ..; \..) ... l.'11.!. 

~3 ,...".., r - " •• "....' 0...; ,, 
~ tl A!,.. •. -
t.. t' ""' ..:. '- "t'j M~GlO 1 II NO REAuY UNiiS 11 

..! 4 :"} ·~ /"'. ~- .-
l' ll v...;;,; ~C~C77 Ht.LY 

.: ~) 
t • 1 , - ' ~ .. ~ ,..l "l ~; " r".', J ;~··. ~; ,S:Y<;·l l... ... v .._,/ :....: ~ \. '. I V ..J 

.'" ... ;. ·, ~ . ··: , Ci ;_ ,;;: .j. I J t, ; , :.,.,,,: .....,. I c:.: • ., ,_. ' # -· 
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A 00U~ ,HAIN 
01 
~~ I 
03 , 
04 I 
~o 

~o 0~070 os~ndC INT~RI 
07 00071 0'10310 
00 ~0072 ~G0.177 
09 ~H1Gi'3 044424 
10 ~007'1 ~~0~77 
11 000?6 13~410 
12 00070 OG0422 
13 00077 030G2G 
14 007'JO 132..110 
15 0'1701 000~~J 
15 0'17'32 ~3M~CG 
17 '1078~ 1~7000 
10 0'3i04 004401 
19 001tia 000200 
no lHl7klO ogaJ~d 
21 0ru;07 e~o323 
22 lHJ71~ "10~17~ 
23 ~0711 0244~G 
~4 ~t'.l7i2 00G:l22 
25 00713 0~G317 
20 0~714 G34242 
27 ~0719 000177 
ao ~rn110 ee2000 
29 00717 000~00 S~I 
~0 
:i 1 
32 
33 007~~ ~000~~ INY,11 
~4 00721 040230 
~5 007~2 C3~1G7 
3G "10723 ~1''l'120 
37 00124 00a411 
30 
~g 

t!J 
~1 

1.2 OC72J 
~J 

:":flr",.. ~ 
"''" ... ~i-v• 
1 ') ,.. ,~ '"' ,.., 
• - v ..... \..., ..... 

' ,,.. • • ,.,, r· ,-. I .,, ..... • < - - .,~ 

llo, ..J \o.. - I • - ~ ·,.· _. 6' ...,. 

G 1 r ::; 7:::.; ~ .,.,, f) J' I~ ..-; 

l,\.J,.'.,)// 
r ''J f .... ~ ... ":"! -

'"' ·~ ._, " I ~ v ( '"',-"' ,_.,. 
' \...,. ~ •.. : :J '-' 

,...._ -. r; r ··; ,. , .-. ....... · ,., 

~ '-' ....... .... I ~ I ,_, ... _. ~ - .. _ ... 

,_, - - ... rl ": 

"'" ... -..../ v - --..,· 
::- ."r, ...... r"'< ,~.) .. r-. ,..,, ' ... ' .-1 r-.. 
'-1 ...,) .. ~· ,. •, ... l: :. ... , ...... - ·-~ 

-: ~-- , . ' ....... 1 
..... ..... .... .. ~~ .. 
r.-~-.-·.r:~ 
~o,; .... \.;._,j.J 

I 

~oo•••toco~ooo~o~oe~ooo~••o••••••••••********* 
ooo INT~RRUPT O~RVICING •• 
•••oo•o••••o•••o•••••••••••••••••••••••••••••• 
~iA 3,:av~ 
OAV~C 

IN7A 1 
CiA 1 1 n0 
LOA 21 CDOK 
CUD~ 1,~,SNR 
JMP INi.1 
LOA 21 C1Cl 
CUDU 112 1 SNR 
JMP ITTI 
l.DA 3 1 CNIOC 
ADO 1,J 
OIA 3 1 ,+1 
NIOC 0 
PCnLP' 
Mt!~OAGE 
MOGG 
LOA i 1 S0 
i~tPZ 1 
!lt:YAC 
LOA 3,SAV3 
INiEN 
JM? ~0 
0 

JWHO 010 ITT?? 

IDIQK PACK INTERRUPT 

ITTI INTERRUPT 
I SOMEONE EL.~H! 

JOEV AOOR ADDED OYNAMICA~LY 

IINT!RRU~T 'ROM DEVICE 

I RETURN 

JOIOK PACK INT~RRUPT 

DIAC 0, .o~rn? 
~IA 0 1 IOTAT 
LOA 2,UNIT 
z~z WjfH:'.T 
JMP OWi'R[T 

JREAO 8iATU8 
JSAVE ~OR AL.L. TO USE 

IWAIT Pon INTERRUPT 
IRUN TIM~R TO PR~V~NT HANGUP 

L D A 0 I ~-~ 1 G ~ • 
:2UJ 1I1 

~;- 'I ,, r: '\ 
.~ ; " I .._ <\ 

~ : \ f 4 .~-: 

~- ·-
,- ,- ,.. "J -. 

• ; ~ -.... J ~ I """"...,. :·~ 

'",.:, ............. ("\ 

,>,·,I....,.,,; 

!Ci~:;y 

~'.:ti D: ;:< 
............ r-'\. ·-, .... ~; ~ l. , .. 

'<4 r""' - ..,,, "' 
I"_,~;,,,:~' 
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1:L'.:.:.r: 
i ? :: I (~ ·r 
•- ,..,.. - •• _., .-. • • ,.. .. • _,, I - .-~ 

, ~ 1 , _,, """' • L' r·' _ ~ ~ ,.~ u L.:. 



A 0020 .MAIN 
01 
02 
03 
04 0~744 0G~210 ITTII 
0!l 00745 Ql201~G 
06 00746 1V'l1004 
07 0~7~7 0~23QG 

06 007!:;0 02~270 
09 0~,751 101~00 

1 ~ 0 VJ 7 5 2 vH'l o 4 ~1 4 
11 0Ql753 g201G4 
12 007!34 10122G 
1~ ~~755 VHrn~33 
14 k1'V175G 00G324 
15 00757 0~G324 
16 0~700 ~20107 
17 0V1701 04'-'433 
13 0~7G2 02'131~ 
19 0~7GJ 0~0432 
2"1 01d704 02'154d 
21 !a07G5 04~~21 

22 ~~766 022021 ITT,11 
23 ~~707 101~0~ 

24 0"177" 00vi~1d 
25 ld~771 04~405 

25 ~0772 022~21 
27 '1~773 Q\4~'1~~ 

28 0~774 006~24 
29 ~'1775 ~~G32~ 
~~ ~0776 0~~0~~ ITT,21 
J1 ~0777 ~0631'1 

~2 ~u~ri0 00l0~~0 ITT,31 
J3 01VH'11 ~G3G10 
34 ~10~2 0~~70d 
35 k11 ~~3 00'7121 V) 

~6 ~10~4 020410 ITT.~I 
37 01~~5 0401D7 
38 r1HH'lG VJ204~7 

39 "1007 l140~1~ 
40 ~1~10 0~G317 ITT,51 
~ 1 0 1 0 1 1 e ~ 4 2 ,1 2 
4?. 01;--!2 ~c~~77 

<!3 ;·1;~~3 

a! 4 ~~ ~ ;· : ..! 

s : 1 • ~ 1 :~ ! ~ .' 
s l ~~ ! ;' ~ ~ 

5 2 ~, 1 : : ~ 

~3 .;~,':=: 

sc; ~~~::~ 
,.~ .. ~ - .I • .-· .. -. :-, 
... ~ IJ 4. II ~. ""' 

5 7 ~~ 1 r 2 s 
58 ~1~2i 

,, """'· "") .-...... ~ 
•. ,, j,... ... ,, ,;1 

?. ~ ~= ;: ~ \ 7 
--i.....,--:..., '..., 
L;. I\....' .. J \..J 

. -.:. ... - - . . ~· ' :. " ,) 

' • - f ' • It 

.. ' . ,, . ..,, 
~ .... .... .... '- , . - ' . ' . . '..._,' .. , ......... 

JT~LETYPE INTERRUPT 

NIOC TiI 
LOA O,CSIF 
~,ov 0,~,cv~ 

JMP ClIC~I 

LOA 0 1 L!VOON 
~1 0 V 0 , 0 1 S N R 
JMP 1 ->4 
L.OA 0 1 MOOE 
~10VZR 0 I 0, SNR 
JMP ITT,5 
PC~Lr 

PCRL~ 
LOA 0 1 UNIT 
OTA ~,SAVU 

L.DA 0 1 ALLRET 
STA 0 1 5AVA 
LDA 0 1 POTm1 
3TA 0,IDX1 
LOA Vl 1 0I0)(1 
MOV 0 1 0,ZNR 
JMP ITT.4 
OiA 0 1 ITT.2 
LOA ~.01ox1 
ZiA 0,ITT,3 
PC~LF 

MESSAGE 
0 
DOALL 
0 
DKPDN iTl 
JMP Iii.1 
NIOC TiI 
LOA 0 1 SAVU 
$TA 0,UNIT 
LOA '21,SAVA 
STA ~,ALLRET 
Dt::7 AC 
LOA 3 1 SAV3 
:L NTU~ 
J ~: p 0 c 
... 
0 

3 lJ D ~; r ~~ 

Lu:. 2, S .. ,~ F 
LD.:.. 1,SC: 
M 0 \IS ! , 1 
" '\ ...... - ' 

*-' _. ._1 ....: I • 

.J:-1P 1 ... 3 
J MP ~, 3 
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J~NOCK DOWN T~E TTI FLAG 
rcsI FLAG (SA 40~) 

JRETURN TO CSI 
JIF T~O COMPUTERS 
JONLY PRINT DURING 
H~EAO OR WRITE 

JA SEEK OR RECAL. 

JSAVE AL.l. RETURN 

IPRINT TABLE 

JENO TAB~E, DONE. 

JTITLE 
JPRINT FOR ALL ROY UNITS 
JPRINT ROUTINE ADDRESS 
ICUIT IF KEY STRUCK 

JRES'T'ORE. UNIT # 

JRESTORE ALL RETURN 

JRESTORE AC'S 



A OtHU ~MAIN 
Cl 
~~ 
03 
04 ~1030 004t,C0 C~71 
00 01C:J1 G:lt'J1D7 
cu 01032 ~~o~o~ 
01 010~~ 040300 
'10 01kl3~ 0~4Z07 

O~ CHO~D 11043~ 
10 '1le:JG 000,00 
11 0u1a7 100MJa 
U? 010~ti 024~01 
13 01041 10/400 
14 01e~2 021020 
15 01043 1~70CO 

10 01044 '12cno1 
17 0104G 103120 
10 01'140 1~J120 
19 0 Ul41 107G~~ 
20 0100~ 020203 
21 ~UHH Hll~OkJ 
22 01002 Hll'O~HJ 
23 01'103 0072~3 
34 01004 0024J::; 
2~ 01000 H!2410 
2G ~1000 0804~0 

21 01007 ~~G31G 
20 EJ10GO 000024 
29 ~1001 OQGja:, 
~0 t11002 0~4'17rl 

Jl 01003 ~H10412 
~2 
~J 01004 8242D4 a~T11 
~a 01000 000003 
~!3 0 HJOO 0G 1433 
30 010G7 100410 
~7 l'.11070 002420 
30 010?1 ()00~)10 

~9 ~ 1072 ~Hl0324 
~o 0107~ orio~2~ 
'11 C107J 00G~7G 
~2 s1:?J 
Ci 21:7;: 
~4 01~77 
~.. - ( 4 - -

•• v L • w ..._ .... "· 

' ... ~- t ' -· ~ 
"' .,_,_1 • • .:,, -· C;I 

,..., ,-.. .- r"'I r'\ ~ 
i.J .; \,,,) ~ u v 

-,-.. - .:" ·"" ·"" ...., Li~ !tw' ~ ... "../ 

r ............. - .... , ..... 
\.... - ._ ...... ._ ..; 

t- ~ ......... -

r:~~~~ 
!._I It,,.· v \,J ~. 

: :-: ~ 3 ~ J 

07A ~,Qe;:QaT 

L.OA a,UNlT 
L.OA O,OC 
07A 0 1 ,0C 
L.OA ~,OMAX 

c u 0 z t) 0 ' 3 I s N c 
J ~, P D • 1 
Nl:G o,e 
l.OA 11CU' 
AND 0 1 1 
l.DA 0,UNYINS,2 
ADO 0,1 
l.DA O,D~C 
ADDZl. 0 1 0 
AODZl. 0 1 0 
AOD ~,1 
LOA 0,HO 
MOVO 0,0 
ADD 0,1 
DCCC 1,.oz~p 
DIC '1,.oo:<P 
DUO~ 1,0,SNR 
JMP :lt::i 1 
:J~WAC 
PCnl.11 
~1~ C 8 AG(! 
t-10 0 0 3 
JMP OC::Y2 

LOA 11 CA 
DOD 11eDO~P 
DID 0 1 ,0[j~? 
D U D tJ ~ , 1 , 0 N R 
JMP c>Oi!R[T 
OAVAC 
Pcrn.11 
~·1CG0 4 
..... '7""' r'I 4 ,.. 7 
T ,_ .... i.._., .._ ... ~ .... 

t ~ (""! ,~ ~ ~ 
,., .... ....;; ..; .J 

~.iC~L? 
~ •• : :. ::. j~~ : : 

~ I •. ... . ·~ f.. 

'I l.J -.,JV .. 

~. c· ;_, : I S ;:_ V 1 
I'\'?;. c ! 
...~ '7 ,-. :'"' j ~ r; 
, i..,.¥V 1..,.v...,. 
l ~ r- ,,.... ~ i#f 

{"j \J ,_; .... --
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JD~TUP OIOK CONTROL 
IFOR CURR~NT INSTRUCTION 

JMAX # O~CT OUE TO MEM SIZE 

PM~MORV 700 OMAl.~ 
JCAaH~J.OoOt::C:TOR 

IOECTOR COUNT 

ll'IRGT BC:CTCR 

1LOAD UNIT•HEAD•SECT•CNT 
p~(!AO IT BACK 
I CHC!:CK 

rLCAD ERROR 

J 11 00C" 

ILOAO CURReNT ADDRESS 
H~:'.:AO IT BACK 
I CMC::C~ 

IL.CAO ERROR 

, II DOD II 

1 11 L C!D 



A 0022 .MAIN 
Q! 1 
02 ~110G 024231 
03 01101 00GJ21 
04 ~1110 0301fl7 
05 01111 ~111~1 
06 01112 000304 
07 '11113 000710 
~8 01114 0~2401 
09 01115 0~0000 SERETI 
1~ 

11 ~t11G 0~0316 s.11 
12 01117 0~G~?.d 
13 V'112~ 0~G323 
14 01121 004422 
15 ~1122 024237 
16 ~1123 0~GJ22 
17 Pl1124 0~0323 
1A 01125 ~044~8 
19 01126 063~77 
20 '11127 000400 
21 
22 
23 
24 ~1130 0~113~ 
25 01131 0~42~6 POTI 
25 V111~2 ~V1116G 
27 01133 004221 
26 01134 ~~1170 
29 ~1135 0Vj4212 
30 0113G ~01172 
31 01137 0~4314 
~2 '11114~ ~~1201 

33 01141 004324 
34 01142 ~~12V'lG 
35 01143 '10!4~G1 

3o '11144 0~121D 
37 ~1145 0V14J71 
38 01146 0~1217 
39 01147 004333 
4~ Q\11~0 ~01211 
41 ~1151 ~7i434S 

4 2 '~ 1 1 s 2 2 ~ 1 2 1 3 

..1 ~ ;~ 1 l s..: 
'15 ~~:~~:; 
t.G ;1:~~-:; 

•! : 'i ~1 ! i G ;1 

~ 9 ~, t ~ l~ ~ 
I~ , "-4 1 c ,\ ..-, 
.... ) \I .. I ... •- \..-

r;· ' •"" ~ I ,~ -
"'" .. t' .... ~) J 

r .. ""\ ... ~ .;, ,A, 
(1 (..} .. , t..,1 ,, "-' 

'"\ "' ~ ·J ., ~ "' ' .... _ ,,_ . 
r\ r;. A,_ - d 
". f f>..J ~ .... - • 

,, ~ ' ,..., ...... '!, ' ~ - _. ·~ ~ ... 

," ': • I") ·~ ~ 
" ... · • .._ I../ .. 

,..., ', , ,- ...... 
' '· ... , ..J ... "" 

LOA 11 SAV0 
iVPAC1 
LOA 2,UNIT 
ICZ HISC,2 
c~ow 

JM~ SET•l 
JHP OOERET 
0 

SAVAC 
?Cl1LP' 
ME:3ZAGE 
MSG JO 
LOA 1,SAV0 
TVPZ1 
MEDSAGE 
MDG4'21 
HALT 
JMP , 

JPRINT TABLE 

• 
MDG13 
PHOR 
M~GU3 

?T~EK 

M5G14 
PDl~:::R 

M8G25 
?TLH11 
M:382G 
p "ll'JF~ 
MGG2D 
PiA(;:A 
MGG30 
P'iPA[! 
M!JG27 
PICWE 
MGG20 
PICbP 
'·' , .... :""'., "".\ ~ 
I IV l.~ v • 

-.... -.......... ,.­, ·. 

~~:.: c ,j J 
;J T ;-: C .: 
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JCQUNT AS A MISC ERROR 

JCHECK SWITCHES 

1 11 MEM TOO SMAL.L 

JSECTORS, RESTART 



A 00~3 .MAIN. 
01 
Q2 ~1100 t:iG4~4a P~QRI .. O'iA ~, YrH::T JP~INT HEAOe:R NUMBER 
03 01107 ~2410? l.OA 11 UNIT 
~a 01170 ~'1G:J22 IVPZ1 
00 01171 00244:? JMP c>TRET 
00 
07 01172 02SOGS pz;~~RI LOA 1,~EXER 1 2 JPRINT II O[EK ERRORS 
oa 01113 0544~t!l Pf>,11 OTA ~,TRET 
00 0 1 1 I' 4 e~G:S20 iVPOL:C .·, 

1 '1 01173 '1~2430 JMP C-TRET 
1 1 
12 ~11/'G 025GG~ PT3EKI LOA 1,!H::EK7,~ I PRINT " 8 lr.E!KS 
13 01177 ~310G1 LOA 2 1 ~E~KT+4,2 : ... ·.· ... •· 

14 012'-'"' 0~0403 JMP PT.1 ~ .. :~ . 

15 
1CS 012e1 025~/1 PTWWI LOA 1,wo!lw,2 JPRINr.··~OROS WRITTEN 
17 ~1202 e3UJ70 LOA 2 1 rJDSW+4 1 2 
10 012~3 0544:50 PT,11 STA 3,TREi 
u~ 01204 000342 JDR ~I.DBD 
20 01205 0~2420 JM? ~TRET 
21 
22 ~120G 02!3101 PTWRI LOA 1 1 WDSR,2 JPRINT WORDS READ 
23 012'l7 031100 l.D A 2 1 WDSR+4 1 2 
24 01210 0~~773 JMP PT.1 
25 
2G 01211 ~2!3111 PTCWEI LOA 11 CWER 1 2 JPRINT CHECK WORD ERRORS 
27 01212 0007G1 JMP PS,1 
20 
2g 01213 02D11!l PYCWPI LOA 1,cwERP,2 JPRINT PERM CHK ~D ERRS 
J0 01214 000757 Jf-\P PS.1 
:; 1 
32 01215 02~121 PTAE~I l.D A 1,ADOER,2 JPRINT ADDRESS ERRORS 
~3 0121G 000755 JMP PS.1 
34 
:!15 '11217 020120 PTPAEI LOA 11 PAOER 1 2 JPRINT PERM ACOR ERRS 
~o 01220 000753 Ji'1P PS.1 
37 
30 0 U?21 0251~1· PTDERI l. DA 1 1 0ATER 1 2 JPRINT DATA ERRORS 
39 01222 000781 JMP PS.1 
6~ 

4 ~ 01223 e 2 s 1 ,;! 8 PIPD&:: a LOA 1,PDL:R,2 I PRINT PERM DATA E~RS 
t, :::: .. """,., ·"' l' J. ~ ...... 2;,.~7~7 J ,·-1? P3 o1 
~3 

l ·i ~·~ ~ ~: ~ 5 " I') r: ~ ,-; ~ 
\.. ··- ...,I ............ PIHSi LC) :. ! , M ! ~: ~· 2 1P~·!Ni ~ ~1 ! s c ER~S~S 

,. r: - c ~ ~.~? --~ 5 ' .. :') p.; . 1 ..... ,_, __, 1 lr 

A •' 

" v 

~7 I.. 1 .~ . : ; c 2 ,) 1 3 Ci P T C r. u l l. 0 t, i , c ,, 0 c: ; 2 ;?,~rNY :J c t-1 I\ ~c A. r, J 
~J 

I"\ ( r~, ~... - , 0 ;:I~?..: 3 JM? PS,~ 1 C /... T ! E ~;:;ORS a l.1 .A ..... \..i \ 

.~ 0 
,, ..... ,, ~ "~ ~· . :h~.::!~1 ? ! ? : .~ ~ 

,..., J 1 , c :-1 c ~? I 2 ):;.~:~\' £~ ? R ,~~ ,,..._ ... :: - .. ' - r"<o "'\ 

;..; •.· L· • -. v • 
~ _, ;.-\ 

~ ._ '-.... I\ "'" ...,, ;•·{ -" 

~ 1 ~' , ,, -:, ? 
.... '-"' s- ;:.~(;/'41 JMP F .S , 1 ; t. ,\D D ' Y • -. ;.., 

'~ ~ c :; :... 
s '? 
~ 'l ~ 4 ~ ;., ~ "'l ""4.., ~ . .-... ~ "r R: i 1 

,., 
...... 1 \..· .... ... :. v ...... -: ' ' . ~ ~ .. - \ (_, 
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A QJ024 .MAIN 
01 

t 

02 JElCC::CUTE THE ROUTINE POINTE:D TO BY 
03 JTHE WORD FOLLOWING THE CAL.L.e 00 TO 
04 IONCE FOR EACH ACTIVE UNIT 
05 
00 0123-1 054310 ALl.1 !J TA ~,AL.LRET 
07 ~1235 102400 SU3 0,0 
00 ~1236 0~~107 Al.L. I 11 ~iA 0,UNIT 
09 012~7 034310 LOA :S 1 ALLRET 
1~ 01240 030157 LOA 2,UNIT 
1 1 01241 ~21~22 LOA 0,0RVS,2 
12 01242 0241u~ \.DA 11 ROYUNT 
13 01243 123414 ANO# 1,0,SZR 
14 ~1244 ~07400 JSR ~0,~ roe IT FOR THIS UNIT 
15 012~5 0~~4('. 1 JMP • ... 1 I IGNORE RETURN+1,+2 ROUT'S 
16 ~1246 0~04V'1 JMP .+1 
17 Ct11247 ~Hl1~7 ISZ UNIT 
18 01250 02~107 LOA 0 1 UNIT 
1g '11251 024~24 LOA 1,C4 
20 01252 122414 DUB" 1,0,SZR 
21 ~1253 000763 JMP ALl.,1 
~2 '11254 "'1~31 ~ ISZ AL LR ET 
23 01255 002310 JHP CIALLRET 
24 
25 
26 10El.AY 12,5MS 
27 JOO NOT USE AC0 1 1 
28 
2~ "1255 ~544'00 OLYI ~TA 3,DLVRET 
30 ~1257 0302~4 LOA 2 1 TIME 
31 012Gg °'5"23~ Di A 2 1 TIMER 
32 01201 ~ 142:!>~ DOZ iIMER 
33 01202 0~0777 JM? • e 1 
34 012GJ "'~24~ 1 JMP c>OL.YRET 
35 "'1264 l(HHH300 OL.YRETI 0 
JG 
37 
~8 
JQ JPRINT STATUS 
4~ 

41 012G5 0~G3j3 ?SI HEAD~R 
.12 (~ 120 0 ~~ ~· c 3 2 ~ PCRLF 
4! 3 1-12:.,7 ~'.'. 2 ~~ 2 ~ G LO~ 1;!S'T.!.i 
~4 '"l 1 "') ., ") 

~, • i.- I _., ~-~? : ~:; ! YVPAC~ 
.! '.J ~~ ! ?. 7 ~ ;'? '.~ ~. ~ j ~c::s:.GE 

;· ~: 7 2 ·- -~ ' f ~ ... ~) ~,.. 4 t II .. c~·~C!.\3 .5 ~ / .. · ~~ ~ .s ., . i.,, .. • ·' 'f I -..~ •. ..,, "" I 

t.7 ~~ ! ~ 7 ~ ~· ::~ :~ ? I' ..: ., i;,,A.~ 

\JI •r"' ~~:::,.At~E.T 
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A 0025 
01 
02 
03 
04 "1274 
wH3 01215 
'lO 01270 
'17 01277 
'10 01~00 
09 013'11 
1 ~ "11 ~'12 
11 01~~3 
12 ~130~ 
13 0130G 
14 01 j(l(j 
1~ 01Je7 
10 ~1:110 
17 01311 
10 01~12 
19 0131:3 
2~ 01314 
21 01;5Ul 
22 01310 
23 01317 
24 01~20 
2~ 01321 

cgd4rl0 ,GQDI 
800;;)24 

rAOK ~OR DISK GIZ~ 

OiA 31 FD2RET 
PCRLl7 
t·1 t::: ::l !) AGE 
MUG GD 
INPUT 
UOP 
JttP , GSD 1 
G~TAiM 
MOV ~,1 

l"'fYPf iHL!: NUMO!R OF DISK SURFACES 11 

IWAIT Fon INPUT 
IOVTE POINTER 
l"CR" ON~Y I~ !RROR 
JG[!T THE NUMBER 

C~ARCH JI~ NU~OER 2,10 OR 20 
HNUM IYABLE ADDRESS 
JMP ,G~D1 INO 11 

000323 
C0d047 
G003:10 
~H'Hl201 
~03440 

OOG~EG 
1'1000~ 
000J2G 
crn1J2~ 
0~0dJJ 

~21001 
0'1C:H71 
~21004 

0401 I' t:I 

0~ 1 ~ U? 
04'1303 
021~15 
04~304 

0024tH 
000000 

'0~ 1 21 LOA 0,SMX•HNUM 1 2 
OYA o,~s ·~AST SECTOR•1 
LOA 0 1 HM~•HNUM 1 2 
D1A 0,~HO ILA9T HEA0+1 
LOA ~,MS1•HNUM 1 2JHEAO MASK 
9TA 0 1 HMDI< 
LOA 0,Mn2•HNUM,21SECTOR MASK 
STA CJ,~MSK 
JMP QP'OS~ET 

FOSRETI 0 
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A 0~2~ .MAIN 
01 
02 01322 0~0002 HNUMI 2 JCAR7RIOGE 
~3 ~1~23 ~Vl~010 10 12311 
ca4 01324 0vHH~ 2 el 20 12~14 
05 01325 00~000 0 
0() 
01 01326 ~HHrn02 HMXI 2 JCARTFUOGE 
0·fl ~1327 0~t:rn12 10. J2311 
0g 01330 0~'1024 20. 1231• 
1~ 

1 1 ~1331 Mrn014 SM:( I 12 I 
12 01332 vHH1~~6 0 
13 01333 ~~"014 12. 
14 
15 0133~ ~V'04~0 ~511 400 JHEAO MASKS 
16 ~1335 0;.,7 400 7400 
17 ~1336 ~17A~0 17400 
18 
19 ~1337 ~~7 4Ml MS21 14QJ0 JSECTOR MASKS 
2£il 013'10 ~~34~0 ~4~~ 
21 ~1~41 007400 7400 
22 
23 01342 0~5323 ,GSD11 ME!lSAGE JERROR 
24 ~1343 ~04444 MSG4J ' ti•?• II 
25 ~1344 00~731 JMP 1 G50+1 
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A 'Hi 27 
01 
~2 
03 
~4 

05 
06 
ei' 
00 
09 
10 
1 l 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 

~1J45 
01340 
et1347 
01350 
01301 
'11382 
0135~ 

013~4 

0130~ 

01356 

01357 
01300 
01JG1 
01302 
0130J 

22 01~0~ 
23 0130!:5 
24 01300 
25 
20 
27 

01~07 
0137~ 

20 "'1371 
29 01~72 
30 01:57~ 
31 01;:}7'1 
~2 0137~ 
33 
~4 
35 
30 
37 
~o 

~9 
4C) 
4 1 

(711 J7G 
"11377 
01~~0 

014'11 
01402 
014~3 
014~4 

"" .... ~ "I l .. ~ ~ : .... , . . 

f: C ' t A I 
'..,,# .. , .......... J., ..,) 

.MAIN 

' , o•~•~·~~~oo9••a~oo~~•o9ooo~G9•••••••••********* 
~~~ DISK RELIADILITV T~ST ******* 

' ~~················~·········~···············~·· 
10?.621 R[LODI cuoz~ ~.0.~K? 
102~20 ~ELEVa ~UGZL G,~ 
101~01 HOV ~,O,OKP 

1824~~ RELALLI OU0 0 1 ~ 
0~~2'l0 OIA 0 1 EVOON 
020361 LOA ~,IRAN 
0~2~43 3iA 0,~IROAT 
04234~ CiA ~,QIWDAT 

0202G5 LOA 0,euFF 
040254 STA 0,CA 

00G~G1 
0~0302 

1137nvi 
021022 
02416~ 

1234~0 
00~772 
0!301~7 

0QlG:5G 1 
0243~~ 

1237~"1 
02417~ 
1~G437 

0~0773 

0~0203 

REL..11 

00G~G1 REL,31 
024~(')4 

1237rio 
024171 
100'137 
080764 
"~~281 

J2t,:.:c 
~ ~ 3 7 ;:: J 

~ : . 
• ~ u •• ,., -

"'~ 1 • . : • 
1..1 - ,, .......... - • 

..-, ""! ., -; .. -, 
,,. ...... "..- ...... "" 

RAND 
LOA 2,UMSK 
ANDS 0 1 2 
LDA ~,ORV5,2 

LOA 11 RDVUNT 
AND 1,0,SNR 
JMP REL,1 
5TA 2,UNIT 

~f\ND 

LO A 1 1 Ht-15K 
ANDS 1 d~ 
LOA 11LHO 
8UDZN 0,1,SBN 
J i·1P R t::L a 2 
3TA 0,HO 

RAND 
LOA 1 1 ~MSK 
ANDS 1,'1 
LOA 11LS 
~ U 0 Z ti 0 , 1 1 S ~ N 

JMP flELo2 
~IA t3 1 UEC 

LD..'. 1, Lli3~ 
.~ i~ D s 1 , ~'. I s N q 

L Ci :... 1 r ~ ~~. ,*'. X 
: G :. l,. ; ; ~ 1 1 1 ~ 1-, C 
'., '"J 
J' I ;""'; :: l. I) ~ 
""7 /', 
o,,.,.J I h \.....: "-'"-' 

L.·J:. ! J :=:c 

IU3E ODO CYLINDERS 
rusE EVEN CYLINDERS 

JUSE A~L CYLINDERS 

ISET FOR RANDOM DATA 

JME!:M ADOR, CONST 

SGET RANDOM UNIT # 
IUNIT SIZE MASK 

JUNIT READY ? 

JNO, TRV AG/.IN 

JG~T RANDOM H~AD # 
JHEAD SIZE MASK 

JHEAD U OK 'l 

1700 LARGE, TRY AGAIN 

JGET RANDOM STARTING SECTOR 
rsecTOR SIZE MASK 

1 BECT tl OK ? 

ITOO LARGE, TRY AGAIN 

' G :: T ii ·~ ,\ J C '1 .. C r S E C 
;:-; ~[C"(Q,7<:J ~ASK 

) 0 0 N I i /, L L 2 ·,,, c 

;:--.G, YPY t..G:..IN 

~ ~ ~ ~ ,A ! • ' "" -. '~ .... - ·--: 
~ - ~ ~ ~ - ! - ~ ~ ~ ·- .. 
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• 0028 ~MAIN 
01 
~2 01421 014237 REL,51 D!JZ OAV0 
03 01422 0~~4'.l\12 JMP ,+2 
04 "'1423 "~H'J 4 2" JM::» R ~I.• CJ I SECT-OR COUNT OK1 
05 '11A24 '110240 I~Z OAV1 JC:URRENT SECT+1 
06 0142~ V120240 LOA 0 1 ~AV1 
07 ~142G ~24171 LOA 1,LS JHEAO OVERFLOW 'l 
~o 01427 122434 9UElZ:: 1,0,SZR 
~g 014:S~ '1~V'771 JMP REL.,5 IN0 1 COUNT ANOTHER SECT 
10 01A31 10!2400 3Uf1 0,0 
11 "'1432 ~4~24~ ST4 0,nAV1 
12 01433 01~241 I!lZ ~AV2 JYES~ SELECT NEXT HEAD 
13 01434 '120241 LOA 0 1 SAV2 
14 01435 ~2417Z LOA 1,L.HD J E:.ND CYLINDER ? 
15 01436 122414 !JU fl" 1,0,szR 
15 01437 0~'71762 JMP REL.,5 IND, COUNT ANOTHER SECTOR 

·17 ~1440 02~237 LOA 0 1 ~AV0 JYES, DONC:: IF THIS IS 
18 ~1441 1~1224 MOVZR 0 1 0,SZR ITHE LAST SECTOR 
19 ~1442 0~0743 JMP REL.,~ I GE. T ANOTHER RAND ,. 
20 
21 01'143 '1~63G1 REl.,61 RAND IGET RANDOM CYLINDER N 
22 '114144 ~2421G LOA 11 C377 
23 ~1445 1234~0 ANO 1,0 
24 ~1446 ~2427'1 LOA 1,EVODN 
25 ~1~.!7 125~~5 MOV 1 d I SNR . 2a ~ 1 ~5"' 0:,.,04V14 JMP FiEL. 1 7 IUSE ALL CYLINDERS 
27 "11451 1~122QI MOVZR 0,0 1 CVI.. u RIGHT (JN E 
28 01452 1251~~ MOVL 1 ' 1 1000 BIT TO CC) 
29 ~1~53 1 ~ 11 ~~ ~ MOVL 0,0 ICYL tt' ODO OR EVEN 
30 ~1454 '124213 REL.71 LOA 1,c20J. I IS CVL ~ c 203, 
31 V11455 122432 ouez:: 1,0,szc 
32 014156 V'l~Vl7G 5 Jt-'IP REL. 1 6 INO, TRY ANOTHEH # 
33 ~1457 "13~ 107 LOA 2,UNIT 
3~ 014G~ 02!3001 LOA 1,CYLT,2 
35 01461 045'1'1~ 5TA 1,CYLF,2 'II iO fl Cl II FROM" 
35 ~1462 04 UHH STA 0,CVLT,2 JNEW 11 T0 11 

~7 

38 ' ... 
39 , .. SEEt< 

4" , 99 

41 
~2 ~~1~G0 l ::'. 2 71 ~~ ~ !DC 0 I 0 
~J ~' 1 t. G .! :~.:.~12.:S 51 :, ~11"\S~~ 

A • 
"'i ... 

,. ~ .. - ~~ 
~I • ._ {.) v 

~~ •A .~ ,_ ~ ~ 

r '' J ...; oJ ,, S2:EK 1 ro ,... ,- '" ..:,i::: c ,, NE .. 1 CYL.l~DEQ 
~:: :~ 1 L~ c .) ..., \ ;.·,~ 1. ~. " ,.... IL" 

Ji~ K ClK I CH~~=~ .s ~ I. .,, ~ :~. ~-- 5 ' r _. "-'....., '"' - r'\ v"' 
_ ... "": ~-. ,: :: ? ~' ,: ,·? ;.· v J >'.? ; ~CJ C;? G .\ - ., .,. . 

,.. I ... J,...) . -
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A 0020 .• MAIN 
01 
'-12 

"~ 
04 
0~ 
00 014?"1 
~7 ~1471 
00 01472 
09 01~?~ 
1G ~1474 

11 0147D 
12 01~70 
13 01~77 
14 01500 
15 
1G 
1i 
18 
1; 
2Cil 

01501 
0Hit'J2 
~1503 

~1504 
'115CH5 

21 01500 
22 01507 
23 0UH0 
24 
2!3 
2a 
27 
~8 

29 
~~ 

31 

01511 
~1!312 
"1U313 

32 li1. 151 ~ 
3~ 01515 
J4 ~'1510 
3G 01517 
3 GI 
37 

1~2CHHJ 
04~1G~ 

0202d:l 
04~240 
02024!3 
040243 
0CG347 
0~03!34 

0~0774 

02~270 
10 HH'D 
0~0400 

102oe0 
Vl4tii1r>O 
000~~0 
0~G~5~ 

00077i3 

10:2CH1~ I RED I 
0401DG 
02024J· 
04024~ 

6"034G 
00GJ04 
000774 

30 
~~ 
40 

~ 1520 ~2~ 1C31 
01!J21 1" 1 ~Cl Q 

41 ~1S22 

~:: /~~:.;:::. 

'"1 ~ .: : ..: :? ~ 
~Li 2~<<:.:i 
c ·: '; : .·" -
l :; ,' ' ' . ' 

, ., -- ,.,... - .., 
t. c, .. ..;vv 

.. - - -· ,..... '""" 
·. ; ............... ,,,. •..) 

I - • l l ~ ' • 

....... -· ....... 4 

' (I -0 
10• WRITE DISK , .. 
AOC 0 1 0 
lliA 0 1 HOW 
LOA 0,~ANOOM 

OiA '3 1 RELRAN 
LOA 0 1 RELRAN 
SYA 0 1 RANOOM 
~JnIT~ 
CKSW 
JMP .•4 

LOA ~,EVOON 
MOV 0 1 0,SNR 
JMP .RED 
AOC 0 1 0 
DIA 0,11sw 
SEEK 
CKSW 
JMP .•2 

, .. 

JSAVE BEGINNING O~ 
JRANDOM NUMDERS 
JR~~ET RANDOM NUMBERS 
JP"OR LOOPING 
JG~N OAiA ~ WRITE 
J~RROR, CHECK SWITCHES 
JLOOP ON IT 

JIF iWO COMPUTERS, SEEK AGAIN 

IONLV ONE 

JS~EK SAME CYLINDER 
JERROR, CHECK SWITCH CONTROL 
JLOOP ON IT 

J~~ READ DISK , .. 
AOC 0,0 
~TA 0,HSW 
LOA 0 1 RELRAN 
D7A 0 1 RANDOM 
Rf.AD 
CK~W 

JMP .•4 

JS~T RAN H GEN FOR THE 
IREAD CHECK 
JR~AD ANO CHECK DATA 
JERROR, CHECK SWITCHES 
ILOOP ON IT 

JCHECK ENDING FOR TERMINATION 

LOA 0,RALL 
MOV 0 1 el 1 5NR 
J ~1 P REL, 1 
DJZ CRALL 
Ji'·~ p ~:: L. • 1 
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JMCRE REL!~B~LITY 
;~u:~ ..\LL:"'.:::: 
1DO 512 LOO?S O~LY 

1 H;: !.. s j :I 



0030 .MAIN 
OJ 1 , 

oo•o~te••••••••••oG••~••••••6••••••••••******** t 02 ' **"*"** RUN ALL iE:STS ••••••• 
03 , ••••••••••••••••••••••••••••••••••••••••••••••• 
04 
~5 JRUN ALL DISK ADOR~SS PATTERNS 
0~ JTHEN RUN RANDOM EXERCISER FOR A 
~7 JWHILCE, THEN REPEAT 
~6 

0g IU53~ 020173 RUNALL.1 LOA 0,c1000 
10 '11531 il40414 OTA 0 1 C:RALL 
1 1 01532 ~4Vl161 STA 0,RALL 
12 ~1533 ~3?i414 LOA 2,A1•1 
13 01534 ~D~A12 STA 2,PAOO 
14 lt11535 ~1~411 R, 11 IOZ PACO 
15 ~1~36 02241~ LOA 0,'1PAOD 
16 ~15:57 1~1005 MOV 0 1 0,SNR 
17 01~4~ 0~~a 1 r;i JMP REL ALL 
18 '11541 04'1!275 5TA 0 1 0AOAT 
19 01542 0~6314 DOA LL JOO DISK ADDRESS 
2~ 01~~3 0~1015 OAT, 
21 01544 0'1~771 JMP R,1 rTEST FOR EACH PATTERN 
22 ~1545 0vHHH~0 CRALL I lit 
23 ld1546 00~HHH't PADOi 0 
24 
25 01547 CH~1547 • 
28 0155~ 0~4134 A 11 ZEROS 
27 kj1!351 0~4135 ONES 
28 ~1052 ~~41'V1 PAY1 
29 ~1553 ~~4142 FL1 
30 [ti 1 ~54 0~4147 FLZ 
31 '11555 ~~3377 RAN 
32 01~56 0vrn0~~ 0 
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A Q'1J1 1 HAIN 
Q1 
0?. 01s~1 0~07?0 DATRI LOA O,f.190 JDZOK AOOR Tt!ZT 
'13 E)1ao0 "'2 42 4 ~ LOA 1 1 onAN IS&:T RANDOM BASE 
04 01001 04~2~3 OTA 1 1 F1ANOOM ' NUMBER 
o~ 01 !.>02 000412 JMP OATF0+1 
00 
01 ~ 1EHl ;! 020700 OAT11 LOA ti,A1+1 
00 01004 00G'110 JMP OATf'~+1 
tHJ 
1 'l 01505 ~207C3 0Ai01 LOA 0,A1 
1 1 01560 000405 JMP OATF0+1 
12 
13 0 UJG7 02070~ OATPa LOA 0, A1+2 
1~ 01070 0~0'104 JMP DAT?'0+1 
15 
10 01S71 020762 0ATF11 LOA ~,.l1<t3 

17 01572 0~0402 JM? OATF0+1 
1 tJ 
1g 01CS7J 020701 0ATF01 LOA 0,A1+4 
20 01074 040275 3TA 0,0AOAT 
21 01G7Q 0crn210 NIOC TTI 
22 01fi?G 0t.'lu32'1 PCRL{' 
23 "1077 ~HJG~23 Mt!OSAGE 
24 01000 '3~~?~Hl MOG71 l"SET SW4 FOR INTERCHANGE,,,, 
25 '11601 vH'JG 32 4 PCRLl'I 
2G 01002 0GG~23 MC: SS AGE 
21 01€H13 0l'.l 4720 MGG72 I '' ST R I K E A NY K E Y T 0 C 0 NT I NU E 11 

20 01004 OG3G 1 ~ ~~PON fTI 
29 010~!3 0007 77 J~H> ,01 
:;o ~'l1 G C'.l G ~00~ 1'~ NI OC YT I 
~1 01007 tH'l0314 DATI DOt1LL ~00 IT ONCE FOR !:ACH 
~2 01010 ~~1010 D.'\ i o I READY DISK 
33 ~1G11 ~0G~24 PCRLr 
J4 01012 000JaJ MC:DSAGE 
Jtl 0101~ 004441 MOGA1 , II PASS II 
36 Id HH '4 000773 JMP DAY 
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• 0032 
. QJ 1 

02 
1()3 
04 
05 
0G 
07 

- 06 
09 

01615 
iHG1G 
li 1 a 1 7 
"'1620 
01621 
01622 
'11523 
01624 
0152!5 
~ 1(5213 
'11527 
~163~ 

01Ci:S1 
~1632 
01633 
01634 
01635 

01636 
01037 
01Cl40 
~1641 

01G·42 
01643 
~16'14 

l11u~5 
((iJ Gd 0 
01647 

~!34525 
?174477 
~2.4172 
02~524 
137404 
00~4~~ 

12600~ 

~2V'521 
044516 
V'.40454 
~20247 

et4025'1 
~2V'275 
0'123'1~ 

~42344 

020243 
'140511 

020510 
~4'12~3 
1~2 4 CHJ 
0 4 ~HJ~ 0 
~4Ql037 

10 2 CHH'l 
04~1G5 

0VJG3G1 
0~G3!:54 

000776 

' I , 
I 
I , 
OAT,I 1~ 

1 1 
12 
l~ 
14 
15 
16 
17 
18 
1Q 
2~ 

21 
22 
23 
24 
25 
26 
27 
20 
29 
30 
31 
32 
33 
~4 

J!J 
Ju 
37 
30 
39 
40 
~ 1 

~1GO~ 030157 DAT,11 
~1GS1 021'151 
~1GS2 r.41~45 

.~ 7 \: : ~ ·- ' J .. ' 

r~ _, , ' '"' ... ·• . .... - 'ill 
-· v r. • ""J v _ ..,J "'- _; • > 

{~ ,A I ': .- ~ •i 
- ._, \. • •. \" I ~ .. t. - - • 

r. ; .: ~ • -· .._) \ ..... 

57 ~~C72 ~~~:2:2 

5 B "' 1 6 7 3 ~ 4 ~~ ~H~ 2. 

c 

oo~••~o•••••••••oo•~••oo•w•o••••9••••********** 
•o~0060 DISK ADD~~ss TEST ******* 
*************w••••***************************** 

WRITE THE ENTIRE DISK, THEN READ, 
DATA PATTERN IN (OADAT), 
DISK DRIVE IN (UNIT), 

OTA 3,0ARET 
R(!AOS 3 
LOA 11 C2000 
LOA 0,0RO 
ANO 1 1 3,SZR 
JMP ,+J 
ADC 1 ,1 
LOA 0,0WT 
:J7A 1,~FLG 
5iA 0 1 DAiRW 
LOA 0 1 LAST 
~iA 0,CA 
LOA 0 1 0ADAi 
8iA 0,c>IRDAT 
STA v.i 1 0IWDAT 
LOA 0,RANDOM 
STA. 0 1 DARAN 

LOA ©1 DARAN 
9TA ~,RANDOM 

oua 0,0 
STA 0 1 FL01 
DiA 0,FLOZ 
ADC l2l 1 0 
~YA 0 1 HSW 
FH:CAL 
Cl<~W 

JMP 1 •2 

LO A 2 I UN IT 
LOA ei,CYLT,2 
!JTA 0,cvu;,2 
IC Z CY ~w T , 2 

0 I 2 
1 1 C2C3, 
1 1 :~ ; : .'., :~ 

~ I A ~I I rl s ,; 

J .... :J 
CuJ 

r~ • 
~ ..... 

("' ) 
, I' 

.- . ., .. ' ~ ,., -. 
...., I ..- ' ' ".., 

\' '" .t 
VI .. I ; '- ' .... ._..-

STA 0,csc 
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JIF SW5•11 READ ONLY 

JR/W FLAG 
IWRITE FIRST 

JBUFFER ADDRESS 

JOEF'INE DATA 
I PATTERN 

JSAVE RANDOM START 

•RE5ET RANDOM rQR 
JRECVCLE 

JRESET FLOATING 0&1 
JPAiTERNS 

1SET HEADER SwITCH 
JR~CALI6RAiE DRIVE 
JERRO~, C~ECK SWITCHES 
IL.COP ON ERROR 

JSEEK NEW CYLINDER 
JTO a FROM 

1 T Jv l '" TC 

.~ ·~ ;; - .: c. .; •. ·- - .. :.· <. 
"-' - "--' ~ -.,,,i P"\ - ...... ' ...... ...,; 



• 0033 ,MAIN 
01 

' ~2 01G74 1CJ200~ OAT,21 ADC G,0 I 6 l!T THE HEAOER SWITCH 
03 Q\107~ Vl'1010J 9'i A ~,H~W 
~4 0107G ~2r1?.4::l LOA 0 1 RANDOM JOAVE RAN t1 POSITION 
~!l 01077 04021.l:J OYA 0 1 RELRAN JIN CA!j~ OF SCOPE LOOP 
06 (j 17~" 0202c.l::i LOA 0 1 RELRAN JR:::3TORE RANDOM u 
07 017tH G~G~'13 STA 0 1 RANOOM IFO~ SCOPE LOOP 
00 LH7~2 C~G347 OATRWI \~fHTE f R2:AD OR WRITE 
09 017GJ ~~G3~4 C: I~ n W JERROR, CHECK SWITCHES 
10 ~1704 ~~0774 JMP ,•4 JLOOP ON E~ROR 
1 1 ~17~9 ~20270 LOA 0,CP'LG JENO c v L. NO~ '1 
12 017~0 1v1~~~ MOV 0,0,SZR 
13 ~1707 0Vi07t1 JMP DAT,1 JVED II SEEK AGAIN 
14 01710 ~~4437 JOR 3CNT JAOVANCE: DI8K ADDRESS 
13 01711 04@251 3TA WJ,SEC :UPDATE SECTOR ANO 
10 01712 0'14~D~ OTA 1,110 lrlEAD, 
17 01713 0Vl'143 '1 JOR ~CNT ILOOK AHEAD 
1a 01714 050202 nTA 2,sc fSET NEW SECTOR COUNT 
1g 01715 000757 JMP OAT,2 
2~ 

21 01716 01042!1 OAT• :>a IBZ RFLG 
22 ~1717 00~4'14 JMP DA I• 4 JDONE WRITE & READ 
23 01720 ~20424 LOA O,ORD 
24 01721 04©7G1 ~TA Gl 1 DATRW JSET TO READ MOOE 
23 01722 0Ql0714 J~Ha OAT.0 
za 0172~ "1G0~77 OAT I •U READS 0 ;IF SW41at BREAD FOR 
27 ~1724 026~3~ LOA 1 1 C4K JOI SK INTERCHANGE 
20 01725 1v.i740 d ANO ~,1,DZR 
29 ~1720 000 '11il7 JMP DAT 1 5 
3e 01727 024172 LOA 1,c2000 Jir sw~111 ~ESET 
~1 0173'1 1".l 7 ~ D 0. ANO 0,1,SNR JRANOOM PATTERN 
~2 01731 002411 J~H' OOARET JE~I7 
33 017~2 024244 LOA 1 1 ,RAN JRANOOM INITIAL 
34 '1113J 041121'13 a TA 1 1 RANOOM I START 
33 01734 ~'124Cl0 JMP OOARET 
~a (:11735 0~0324 D•T.61 PCRLP' 
J7 01730 00a:i?.J M~DDAGE 
J8 017~7 004G3C3 M~GGS J 11 INTERC:HANGE DI SI<" 
;:)9 01740 0G3077 MALT 
40 017~1 00~777 JM? .•1 
.I! 1 ~17~2 ~ar,r,~lil OArH::la ~ 

l2 c~7~:, "':" r" ,.....1 - "'0. i!(L.GZ r, 
\.. r ~ -...~ \,,,.. '. \.1 l• 

,c., ... .:.; c- i 7 .: ~ ~""' - .., . ,-
l ·- ~ u ;. ~ u~Gi ~;;.:.'.) 

~ " ;: ~ 7 j J 2: u ~ ~~ 7 0 ~j i : ~ ;; ~ T E o,J .... 

~ t" ~~ : i !~. 1,; ~ ...... ""I '') .~ : ~\ ~.·, :... f-, ! J • ..J f I) iL,,' 'I" ..... , (.1 
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A 0034 ~MAIN 
01 
02 ' MOVf BEGINNING S~CTOR ANO H~AD ADDRESS 
0J I FORWARD BV THE NUMOER OF SECTORS IN CCSCl, 
04 ' IF ENO CYL.INDER SET· "CFL.G 11 , 

05 
06 , EXIT • AC0m NEW SECTOR START 
07 , AC ta NEW HEAD START 
00 ' AC2• SECTOR COUNT 
"g 
1" 017'17 ~54~30 SCNTI Si A J,SCRET 
1 1 01750 ~20:3~"' L.DA 0,c~c 

12 ~1751 0~~a27 STA 0 1 ~I0 R K 
13 VJ1752 ~2~251 LOA 0,SEC JCURRENT BEGINNING SECTOR 
14 01753 024253 1.0 A 1,HD I CURRENT BEGINNING HEAD 
15 
1~ ~1754 1~1A00 SC,11 INC 0,0 J5ECT•1 
17 01755 03'1171 LOA 2,LS ICHECK FO~ SECTOR OVERFL.OW 
16 ~1756 112'1~5 SUB 0,2,SNR 
19 '117!:;7 00r-i4'15 JMP SC,3 JOVERFLOW 
20 01760 014~20 sc.21 DSZ ~JORK IOONE 1 
21 017£31 "100773 JMP sc.1 INO 
22 01702 0303~0 LDA 2,csc IYES, E :<IT 
23 "1703 ~rn~414 JMP c>SCRET 
2~ 

25 ~1764 1410!00 SC,31 HOV 2,0 ISECTa0 
26 017£35 125.4~0 INC 1 , 1 JHEA0+1 
27 ~17G6 ~3~17°' LOA 2,LHD 
28 '11767 1324~4 nus 1,2,SZR r HEAD OVERFLOW ? 
29 01770 ~~~77~ JHP SC,2 JNO 
3~ 01771 ~1~~7u ISZ CFLG IVES, ENO CYLINDER 
31 01772 "134~00 LDA 3, ~·J 0 R K 
32 0177~ 03Vl30~ LOA 2,csc 
33 01774 172'100 GUO 3,2 
34 01775 151400 INC 2,2 
~5 01776 0~2401 JM? PSCRET 
36 01777 000000 SCREYI 0 
31 02000 0~0000 WORKI 0 
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A Q0~3 .MAIN 
01 

vi 2 ' 
03 I 

04 ' 
05 
00 
07 
~G 02~01 0~6323 QUESit 
09 020~2 0~444d 
10 02~03 1~252~ CMOBTI 
11 02l134 0tV11SO 
12 02?i0D 0GiJ?. 1 '7l 

1 J ~ 2 'rn 6 0 G ~ 2 3 J 
14 02'107 ~C6324 
10 0201~ 0V)6323 
10 02~ 11 ~VJ42tHJ 

17 02012 0~G33~ 
1a 0201J crn0~G7 
19 02~14 0V30417 
2~ 0201!3 10240~ 

21 ~2~16 04~1G0 
22 02e 17. 0~632G 
23 0202~ 12!)~04 
24 02Vl21 "1Z0760 
25 02k'22 024~2~ 
2G ~2023 122432 
27 02024 0VJ0/~S 

23 02~25 0'01C7 
29 02~26 1010~3 
~A 02027 0~~702 
31 02~30 000403 
J2 
33 
:34 
~5 02031 00f3323 
:sa, 02~:s2 0'-'l444d 
37 ~2~33 0~G324 CMD,21 
JD 02034 0~G32J 
~9 0203~ ~042'14 

4vi 0203G QJC1G330 
.q 02037 C0fi2S7 

.. ""! • .I • -. ..... ,.- - ."\ -

... ....; .. ~-. • ... • "'. \.... l.,,' v ~ v 

' l~ f_', :: ~ '. '= ! 2 s ·~J ~ ~ Cj 
-i .._ .~ ~ r<P\ 

( t .. , • -

) 
., ", .... : ...... _.J 

~ .. , . .... - .... .. , .... , 
- I \. , • ,,. I 

;-:r ~ -: ~ .. r -, 
...... ... l'. ·~ ". ~- \-.. 

.- -

...... .... ~ ·. '~ - ' ., 
-...- •• I... ........ .,,, • j 

'• .. ..., -, 4 r• 

\. ... v v .. , ~ 

... , , -: -: ,. ·1 

~- '"'· v"'""' ..... ·~ 

.. ' . -. . '\ ' 
~. ·,. ) . •, - ~~ 

•9o••*****••••••ooov~•••ooQoO••~••o••••••9******** 
****** COMMAND STRING INT~RPReTER ***** 
····································•••••t•••••••• 
JG~T COMMAND STRING PARAMETERS 
JUNii SELECT 
ME~3AGE 

M~G43 

nuuZL 0,0 
STA 0,CSIF 
NIOC TTI 
NIOC ,OSKP 
PCRLF 
Mt:GSAGE 
MOG17 
INPUT 
U8P 
JfLlP CMD • 2 
DUD ~,0 

STA 0 1 RDYUNT 
GETAiM 
MDV 1,1,SZR 
JM? QUEST 
LOA 11 C4 
SUOZ:1 1,0,szc 
JMP GUEST 
OiA ~,UNIT 
MOV 0 1 0,SNC 
JMP QUEST 
JMP CM0,2 

JOATA SELECT 

ME!lSAGE 
MOG4l3 
PCr1LP" 
MEDSAGE 
MOG1C 
INPUi 
UDP 
Jr.; iJ G CS 
G::7AI~, 

~ Ci v i , ~ , s ~ ~ 
J :· p c ,, : .. :.:, 
,- ,.... ~ ..... ... 
v ~ ,,. ......... t_ .... 

....... 
_...,I"' t , ~j I ~ ·:=; :~ ·,· 

~ I ~ ! ~~ C"; t~ .,. 
,... ~ \/ 
:~ w 

J ~-. p 

"!. ,., c' , 
t. I ,, ; ..:.J . ~ ., 

' ~ ' ' ·~-- ~·· # 

~ ' ~ . ..::. - ....... 
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, • 'l • 
JSET THE CSI FLAG 

JCLEAR TTI FLAG 
ICLEAR DISK GARBAGE 

'"UN Ii I II 

JACCEPT INPUT 

JSAME AS LAST TIME 

ICl.EAR ~LL UNITS 

IAC~g# AC1•NAME 
INAMES NOT LEGAL 

IUNI7 ~~3 

JMORE LEFT, ERROR 

J 11 DAT/.I II 

1ACCEPi INPLJT 

.,. .,. I.( :;-
I •. ' -

.. ,) ' -: 
i .. ~-J ... -



• 0036 
01 
02 02~~!3 
03 ~20aa 
~4 ~205/' 

05 02~C3Vl 

00 02001 
07 02~02 
08 ~2003 
0g ~2e!G4 

10 '12~G5 

11 020GG 
12 02~G7 
1:s ~2~7~ 
14 ~2071 
1s ~2~12 
16 02073 
17 02074 
18 ~2075 
1!- ~2070 
20 02071 
21 
22 021~0 
23 "121(i}1 
24 ~21~2 
25 ~21~3 
26 '121~4 
27 
28 
29 
J~ 

31 
32 "121~5 
33 ~210G 
34 021'37 
35 ~2110 
36 ~2111 
37 lr1~ 112 
JB 02113 
39 02114 
40 02115 
41 02116 
~2 ~21~7 

.6;3 0212.~< 

.i!.! 72~21 

.MAIN 

0242Q1 C'°'0.31 
044020 
042~2~ 

'124256 
1250~4 
0C.H'J~16 

~~6~26 CMD.41 
12!3~~4 

0C?~744 

0A2020 
1010(~2 

evi1~ 41 ~ 
~20262 
~24~2~ 

122414 
000767 
0~632a 

0~6323 

004261 

~20020 CM0.51 
04~263 

V112V'l33J 
~423AJ 

~423~4 

0V1u324 GCSI 
V'l~G323 

0~~2~H' 
Y)0.103:30 
0"1020~ 

0~04~1 

003710 GCS.11 
~00uo7 

1Ql2cc~rn 
~4C1G5 

·""'·-· .. ~"').~ 
14...·' v""' - ...,; 
,,., .... ry .. ~ ,._,.1) 
) } I I - • \., .... 

•. "---:. • ~ ''°) 
" . ' - . -

... - ...... -. t ,- .. ,,. .... , ... : ' . .:·. - .. '-" 

.: i' 

5 ;~ ~.. l ,;.; 2- I: .,:·. 4 I : 7 

LOA 1 1 VARST 
STA 1,1ox0 
STA 0,01ox0 
LDA 1,TERM 
MQV 1,1,SZR 
JMP Cf'10,5 
GE"i'Ai~ 
MOV 1,1,SZR 
JMP CM0,2o2 
STA 0,c>1ox0 
~ov 0,0,szc 
JMP Ct"\0 1 ~ 
LOA 0 1 VARE.0 
LOA 1,IOX~ 

SUB~ 1,0,SZR 
JMP C:M0.4 
PCRLF 
ME.5SAGE 
MSG20 

LDA 0 1 IOX0 
STA ~,VARSP 

LOA 0 1 IVAR 
STA 0 1 PIRDAT 
STA 0 1 CIIWOAT 

JNAMES NOT ALLOWED 

JGET COMMAND STRING 

PCRLF 
ME3SAGE 
MaG19 
INPUT 
C=>BP 
J~P • .o. 1 
S~?DZ TTI 
JMP Ci-10ST 
ADC 0 1 0 
3iA ~,HSW 

DCi 
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J 11 COMMANl) STRINGI II 

JACCEPT INPUT 
ICMD SiR BYTE POINTER 
ISAME AS BEFORE 

llNTERRUPT CMD ST~ING 

1 N :.. M t: ! N A C l 
: ~J 0 i F C :_; ~ D 

; c c ··· :-:. ~ r. J s ·1· K : : • :; t.:. ;.\ .~ c, ;.1 

I .. ( &-; 



A 0037 .MAIN 
01 
GJ2 JREAO COMMAND 
'13 
04 02127 1'1HHl2 REI Mov ",c,szc 
05 ~2130 ~~rn774 J~,p C02:R JC~ TERMINATOR ILLEGAL 
06 021~1 trna:21 G~iPAR JG~T RIW PARAMETERS 
07 ~2132 ~2~2'15 LOA 0 1 RELRAN JGET RAN ti BEGIN 
00 02133 040243 OTA 0,RANDOM 
09 02134 0CG3M3 READ JREAO ANO CHECK DATA 
1 '1 ~2130 03G3~4 Cl<O~ IC:RROR, L.OOK AT S~ITCHES 
1 1 02130 0~07/~ JMP .•4 ILOOP ON ERRO~ 
12 "2137 028200 RE11 LOA 21 1 iERM 
1J 02140 H'1004 MDV 0 1 0,CZR 
14 02141 0"13G .. 12 JMP CMOOT JALL CONE 
15 021A2 0Ql0751 JMP GCS,1 JGET ANOTHER COMMAND 
1G 
17 Jh~ITE COMMAND 
10 0214~ 1~10r.2 WTI MDV 0,0,szc 
19 02144 ~~07G~ JMr> CSER JCR l~R~INATOR ILLEGAL 
20 02145 0t:JO::l27 GETPAR rG~i R/W PARAMETERS 
21 021AO ~2V124:3 LOA 0 1 RANDOM JSAVE B~CiIN OP RANDOM 
22 02147 0402~!3 SiA 0 1 RELRAN 1 NUMEli:R~ IN CASE OF LOOP 
23 e21~0 02024D LOA 0 1 ~ELRAN 1nEOET RAN ~ BEGINNING IN 
24 02101 04~243 STA 0 1 RANOOM ITHE SCOPE LOOP 
25 02152 "QiG~47 WRITE JGENERATE DATA AND WRITE 
26 02153 ~HJG35~ c~sw I ERROR, CHECK s..-rrc~ES 
27 02154 0~017'1 Jt-1? .-4 ILOOP ON ERROR 
28 ~2 U5~ 000762 JMP RE1 
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A 0~38 .MAIN 
01 
~2 IOEEK COMMAND 
03 
04 Pl21!JG 1"10V'l2 SKI MOV 0,~,szc 
05 ((12157 ~0~7t!3 JMP CSER JCR TERMINATOR IL.L.EGAL 
06 V12100 00G32CS GET ATM JGET c v L. " IN AC0 
07 V121u1 1525G0 SUBCL 2,2 
03 ~2162 ~5~2'56 !lTA 2 1 TERM 
09 02163 120~~4 MOV 1 d, SZR 
10 ~21G4 0~~,~~ JMP CSE~ JNAMES Il.LEGAL. 
1 1 "'21u:J '130157 LOA 2,UNIT 
12 '121G6 0~5~51 LOA 1,CYLT,2 JTO • CVL ~ 

13 A21G7 ~~5045 Si A 1,CVLF,2 JTO BECOMES FROM 
14 02170 0'11~~1 STA 0,CYLT,2 JSET NEW TO 
15 02171 0~6~5~ SEEK JOO THE SEEK 
1G 02172 0~G~~4 Cl<SW JERROR, L.OOK AT SwITCl-tES 
17 02173 V'~0776 Jt-IP ,•2 ILOOP ON ERROR 
18 02174 vHrn7A3 JMP ~f 1 
1g 
2t'I I RECALIBRATE 
21 
22 02175 102!)60 RCLI 5UBCL 0,0 
23 02176 ~4~25'5 STA 0 1 TERM JSAVE cc) , 1•TERM 
24 Vl217 i' ~~G:3t11 RECAL. I RECALIBRATE 
25 022~~ 0~6354 CKSW JERROR, CHECK SwITCriES 
26 ~22~1 '1~~77G JM? .-2 JL.00? ON ERROR 
27 ~22~2 0~0735 JMP RE1 
28 
29 JL.OOP 
J~ 

31 "122V13 ~2'1126~ LUPI LOA VJ,CSBP I RESET THE COMMAND SiRING 
~2 ~22~4 ~402~~ !l i A 0,LINCT JBYTE: POINTER 
33 022~5 1 "2~rn~ AOC 0,0 JSET THE ~EADE:.R FLAG 
3A 022Ql6 04~15~ OTA 0,HSW 
~5 02~"17 0vHH~4 JMP GCS,1 
36 I 

37 JOEL AV 
~o 
39 ~2210 1~1~~2 DLAY_I MOV 0,0,szc 
4~ ~22t1 Vl~~,l~ JMP CSER 
41 ~2212 0il632G Gr:TAiM JGET DEL.AV tt 
.! 2 ; 2 ::. ~ 3 l 2 c; ;'. ;,l J , .. ~ c v ~,1;SNN 

4! 3 ;·:: ~- : -~ ! ~1 1 ? ;.'. 2 WCiV ti I c I 3 ZC p,:..,"'.~S IL.:..~~;~~ 
.C.! ~: :; ::. : ~~ z.~~~7;-7 J~? C~~K ICR T~~rn 

.,. ,, 

"' .) ILLEGtq_ 
" .·: '! .. , - •• 'l '" \ :: :; C• .., ... ~ ' . ... t. ,. ... 'l '-'' '·' . ,, . . . ,~ ...... ; :: 

~; - \ : 2 " ~ r, ~ .....t i. :\:~~y I - - ~::; 
~ ·.-i . ' - ....... - , . ~ . "" . ..,; ..... ...... .... ~ . ..., :. ~ ~ · 1 ~ ' ~ . ~ 
- I . . ~ . ....... - ... ~ '-I' '\,..;....,. 

'" '..J ;~ 2 :? .. - : ... - ~·~ 7 7 c J -~ ? ' ... 2 
~1 g ;_, 2 2 :: .' . \ ._' 'J 7 1 ~~ .~ p ,-. ,... ~ 4 

u I,. ...i • .. 
.,, ~ 

.... •, 
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A 003g. ·.MAIN 
01 
02 
~3 
04 
05 
0G 
07 
00 
09 

I 

' I 

10 ~2223 054274 RECLI 
11 02224 10240~ 
12 ~?.225 0~01G4 
13 02220 ~3~1~7 
14 \:12227 ~21ti20 
15 02230 (l')G32J3 
10 02231 02~217 
17 "2232 0G1::133 
10 "12233 ~21001 
19 02234 "410.:!0 
2~ 02235 1~200~ 
21 02236 "'410~1 
22 ~2237 k120232 
23 '12240 0003111 
24 022a1 0~2274 
2 5 ,1 2 2 4 2 ~ 2 !J 0 3 2 
20 02243 1~74~~ 
27 02244 0~23u2 
2 0 0 2 2 4 ~ 1 2 ~ ~HH~ 
29 02240 ~34225 
30 ~2247 107~0'3 

S1 ~2250 1074~4 
32 02251 002352 
~3 ~2232 000535 

~oo~~••••••••••••••9••o•••••••o••••o••••••••••• 
o~~•v DISK HANDLER SUBROUTINES ***** 
···~··········································· 
I RECALIBRATE 
rR~TURN~1 FATAL ERROR 
JRETURN+3 NORMA~ 

OTA ~,RWRET 

SUB 0,0 
OTA ~,MODE 
LOA 2 1 UNIT 
LOA 0,UNTINS,2 
DCCC 0,.DSKP 
LOA 0 1 C14~0 
OOAP 0,,0SKP 
LOA 0,CYLT,2 
OTA 0,CVLF,2 
AOC ~,0 
3TA 0 1 CVLT,2 
LOA 0 1 M250. 
JSR O~AT 
JMP ORWRET 
LOA 11 UNTON 1 2 
ANO 0,1,SNR 
PST AT 
c 0 ~, 1 , 1 
LOA 3,CSP1 
ANO 3 1 1 
AND 0,1,SZR 
PST•T 
Jf'\P GENRET 
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JSET THE PROGRAM ~ODE 

JSfLECT UNIT 

JRECAL 

JTO II PROM 

13 S(;'.CONO TIMER 
JWAITING FOR INTERRUPT 
IT1MEOUT111 
JRECAL INT, RETURN 

JNO DONE STATUS 

1177677 

IBAO STATUS 



A 00.t0 .~AIN 
01 
02 ;O[!E~ OUOROUTINE 
03 JRC!YURN.o.3 NORMAL 
04 IRETURN~1 FATAL ERROR. 
~~ 
06 02253 0~4274 1 SEEKI OTA 3,~wRET 

07 02254 1"2520 ~UBZL e,0 JSET THE PROGRAM ~ODE 
00 0225!3 0~0164 SiA '1 1 MOOE 
09 022!3C3 ~3'11 !37 LOA 2 1 UNIT 
1~ 02257 021020 LOA 0,UNTINS,2 
1 1 ~226~ ~G32~3 OOCC 0,,DSKP JSt:L.ECT UNIT 
12 ~2261 ~21~51 LOA 0,CYLT,2 JCYL. ~ 
13 ~22G2 024173 LOA 1,C:HHrn 
14 02263 12300'1 ADD 110 

15 02264 0£31333 DOAP 0 1 ,0SKP JSEEKl 1 
16 ~2265 "'11~61 ISZ 5EC:KT+4 1 2 JCOUNT SEEKS 
17 ~22t36 0004"12 JMP ,92 
18 02267 ~110~5 iSZ SEEKT,2 JOOUBLE PRES, 
19 02270 006~6~ INiWT J~Aii FOR INTERRUPT 
20 02271 V1~2274 JMP ~RwRET ITIMEOUTlll 
21 
22 ~2272 ~25~32 LOA 1 1 UNTON 1 2 JINiE~RUPT RETURN AC2•UNIT # 
2~ 02273 107419 AND4' ~,1,SNR JAC0 :a STATUS 
24 '12274 0004~7 JM? SE.1 JIMPROPER DONE STATUS 
25 Vj2275 124~00 COM 1,1 
2t5 ~2276 034225 LOA 3,CSP1 1177671 
27 Pl2277 157'100 ANO :S,1 
20 023~0 1V174~4 ANO 0,1 1 SZR 
29 '7123~ 1 0CH~4~2 JMP 5E,1 J~i;(ONG STATUS 
30 023"'2 00~5~5 JMP GEN~ET 

31 
~2 ~2303 ~242~5 SE,11 LOA 1 1 C4~ JSEEK ERR ?? 
33 ~23~4 1074vil4 ANO 0 1 1 1 5ZR 
34 023~5 011063 I3Z SEKER,2 JCOUNT SEEK ERRORS 
35 02306 002352 PS TAT 
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A 00~1 .MAIN 
g) 1 
1()2 JWRITE SUBROUi?NE 
0J JfH~IURN+3, NO~MAL 
Qt~ JRt::TURN+1, FATAL. ERROR 
0!J 
~o 02307 ~~2~20 WOATA•1 ·JRETRY ADDRESS 

"'' 0231~ ~5427d .wRITEI 9TA 3,RWREi 
00 02~11 020770 LDA 0,.wRITE•1 ISET THE RETRY ADDRESS 
~9 02312 ~4~307 STA '3 1 RLUP 
13 ~2~13 e20t7G LOA 0 1 CJ JSET THE PROGRAM MOOE 
1 1 02314 0481G4 51 A 0 1 MOOE 
12 ~231~ 1 ~2()(-H) AOC 0,0 
13 02316 040271 3TA 0 1 AECNT 
14 ~2317 ~ 4~J27 2 :3 T ~ 0 1 CWCNT 
15 02~2~ 102.H}G suo QJ I 0 
1 (j 02~21 0~eJ1G3 nTA ~,FATAL ICL.EAR FATAL. FL.AG 
17 02322 020202 LOA 0,sc 
10 '12~23 ~403~G ~TA 0,,sc JU SECTORS TO XF"ER 
19 02324 ~V1G331 GEN 
20 02325 ~000~0 WOATAI 0 IAODR OF DATA GEN fiiOUT 
21 ~2326 ~0033!3 SETP ISET PARAMETERS 
22 02327 (120174 LOA 0,C40~ 
23 VJ2330 ~G11~3 OOAS 0 1 .DSKP JWRiiE 
24 02331 00G~GO INiWi J\~ A IT FOR INTERRUPT 
25 02:332 0~227~ JM? ~RWRET I TIMEOUT 
20 

.. 27 ~2333 101113 MOVLt: 0 1 0,SNC I INTERRUPT RETURN 
20 02~34 '1CJ~~7G JM? RE.1 JNO R/W DONE FL.AG 
29 ~23J5 024227 LOA 1,CSP:J 1077666 
~0 02330 1~7G04 ANO 0,1,~ZR 

~1 ~2J37 ~H)~t7.2 JMP RE• 1 I FATAL STATUS 
~2· 02340 024G2D LOA 1,c10 
33 02~d1 1~76~4 ANO 0 1 1,SZR 
~4 023"2 ~HHi471 JMP RE,2 JAODRESS ERROR 
~~ ~23413 00143~ OIO 0 1 ,DSKP JRcAD HEM AOOR 
~ (j ~2~44 024252 LOA 11 SC/ I SECTOR COUNT 
37 02~'15 12G3~G MOVS 1 ,1 J \i ORD COUNT 
30 02J46 0:5!'.!204 LOA 3,CA UlTARTINCi ADDRESS 
~9 02347 1G7000 ADO 3 ,1 
40 ~2350 12G400 I NC 1 , 1 
41 C2~51 12G~Z·~ INC 1 I 1 JAOOR<-WC Sr10ULD Er: UAL 
~2 

..... ,.., 1. ::- I") ,, .:.. .... ';J _ 1;,c..!~~ s u J :J ~d,SZr< j y )..; :: E ~. J I ~-.. G :.c,c,~::53 
4 -.... ,) ;:2353 ~ z J ~ .:: 2 Jl":P ~4::c1 IEF<RCR 
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~ 0'142 ·,MA IN 
01 
02 02:!104 02~2a2 • w 11 LOA CJ I :JC Jr;"INO ENDING DISK 
03 023!J5 0(030G OiA ~,csc JAOORE~S 
04 02~DG 006J66 J~R CIIOCNT IAC0a5~CT, ACt•HEAO 
~5 02~!37 10Ul04 MOV 0,0,SZR 1 I 11 THE ~ECT D 0 T~E LAST 
0G 112~00 000404 J~1p .o4 IICR HEAD DID NOT CCCLI~ 
011 02~31 02~171 LOA 0,LS ;SECT Q LAST SECT 
00 ~23G2 124(0~ Nr:G 1 ,1 JHEAD •1 
0g ~2303 12i!0~0 COM 1,1 
191 02304 03~157 LOA 2 1 UNIT 
1 1 02:;)05 ~3D~2G L.O A 3,UNTINS,2 JFORM THE ENDING DISK 
12 02~G6 1253V1CA MOVS 1 tl I ADDRESS AS READ av MQIC II 

13 02:5G7 1670~'1 ADD 3,1 
14 0237~ 10i3120 AODZL 0,0 
1~ 02371 1~312~ AODZL 0,0 , SECTo4 
16 02372 1~7~~rn ADO ~I 1 JE>CPECiED AODFCESS 
17 02373 062433 DIC 0,.DSl<P JREAD ACiUAL 
18 02374 10lG414 DUGtJ 0.1,SZR 
19 02375 00042G JMP WE,2 JENO ING DISK ADD~ESS ERROR 
20 
21 02376 020202 .w21 LOA 0,sc JADO WORDS WRITTEN 
22 02~77 1"13~0 MOVS 0,0 ITO TOTAL COUNT 
23 024~~ '12G07~ LOA 1, wosr~.-..4, 2 
24 02A~1 1~7022 ADDZ 0.1,SZC JOOUBLE PREC IS I.ON 
25 ~24V12 "'11071 ISZ wosw,2 
2G ~2dV'3 V145~7!3 Si A 1,wosw+A,2 
27 ~24~4 ~2"" 16J LOA 0 1 FATAL JWAS THE~E A FATAi. ERROR 1 
20 ~24V15 1010'14 MQV Q\ 1 0,SZR 
29 0 2 M'lf3 0~2274 JMP ORWRET I ERROR RETURN 
3~ 02A~7 ~2~1G5 GENRETI LDA 0 1 LUPSW JIS THE LOOP SWITCH ON 1 
31 0241~ 101~~4 MOV 0,0,SZR 
32 ~2411 '1~2274 JMP ORWRET JERROR RETRUN 
33 '12412 010274 ISZ RWR~T 

34 02413 V11~274 I :3 Z RWRET 
35 02~14 ~02274 JMP ~RWRET JNO~M/lL RETURN 
35 
37 02415 ~04547 WE,11 JSR SwCE IENlJING MEM AOOR ERROR 
38 02416 ~04!)12 M3G57 JIOENTIF"IER 
39 ~?.A 17 03V11!37 LOA 2 1 UNIT 

'1"' 02420 011151 ISZ MISC,2 JCOUNi AS MISC TYPE ERROR 
A 1 02~21 ~ 1V116~ IOZ FATAL rsET FATAL FLAG 
.C2 '32422 C2~,7~2 JMP I \,i. 1 ;GO ON 
~3 

44 ~2~23 ~l;:; ls i:.! 1 ~EI 2 I J3R S 1a. C E f ENOING O!SK ADDR E~::1~R 
,, :\ ... ... 

, ,.., .. ') . 
~ ·~ .... - ..... ;~ ;· ~ ~: 2 ~<2·G67 .. ~ 

1,,, ~~ ..: .: :· l- J ;;· ! ~? LC·~ 2 i J \. : i -· c 
l7 '" "1 •I"'\ t""., ~ ' t ~ ,- c ., I .'•' : _: C I 2 7CJUNT .;. s t'\ISC iYPE ERROR ' .:...... - '"~ ., . . .... - . .......... 
41 8 '~ 2 ~ 2 7 ~ 1 .... 4 ,. ~ 

111 .. • , • ...J v I r: -; .:.,) .. :;- ;.. i AL ;SET FATAL FLAG 
t9 i243J ~ G ~~ '/ ~ 5 J~P ' " . ,,. ... JGO CN 
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" 0\j43 ·.MAIN 
at 
02 02431 ~111C1 RE.11 
c:JJ 0~i:32 e"2302 
04 
~5 fJ~~3~ ~~G3J~ RE.2% 
Gv 02AJt1 0GG~~4 

0 7 e 2 1: 3 !l ~ ~ G 3 2 3 
~e 02~~c 00.1~:;1 

09 ~z.a31 ~~01a1 
10 ~2~~0 01G2/1 
11 02'1~1 ~1:30610 
12 ~2~42 G11121 
13 ~2443 ~2~270 RE.201 
1 4 ~ 2 A 4 " 1 0 lCH' 4 
1D rd2'145 ~Cl227'1 
10 02~4u ~~G324 
17 02c147 ~~0323 
Pl ~2450 CJOi4552 
1Q ~?.,l!J1 0~rl24G 

~0 02GCJ2 04Ci1?.ti3 
21 ~2d53 1Vi211vl0 
22 02404 04~1G2 
2 3 0 2 4 ~ !j k1 0 ~ 0 7 7 
24 ~2450 002307 
~5 
2G ~24~7 ~11125 RE.211 
:;?7 024G0 0~227~ 

20 
20 ~24G1 OG0~77 RE.31 
~rn ~2'1G2 10312~ 
31 ~P.4G3 10~122 
~ 2 rj 2 4 G 4 8 iH.1 4 Cl ::; 
3 3 [7J 2 '1 G 5 G '' Ci ~ G 3 
34 0~4GG CHlGZl24 
35 ~24G7 0~G3?.J 
JG ~2'170 CHJ4D:i7 
3 7 ~ 2 4 7 1 0 3 ~11 5 7 
30 '124?2 01~272 
39 ~~473 ~eHJ4~jt. 

40 v12474 c~t1111 
~ 1 ~~ ~ .-: 7 5 0 1 ~,, i G ; 

'" ~ r; f - •• 
~ ~ U • <..I ,) 

~~- ~- ·- ~. .. 
,•, ..:. • ..,I .... 

',- "i ...... . ., .. ' ~ ' ~.. ... ' , ' ~ ~ "..J ... "'· .._I 1.J 

.. , I •, ... ....., ', ·-

~. "': ( .. '; 1-... ~ 

l - '' /,., •.• 

' .. - .. ..... 
• 0 a •.- / I ._) 

• '~ •J ' . ,_ - ..... •' 

I!37. MISC,2 
PSTAl9 

HEADER 
PC!1LF 
M~3~t.G~ 
i13G29 
LDA 2,UNIT 
l~Z t'.ECNT 
JMP ~E.21 
ICZ ADDER,2 
LOA 0,~VODN 
MOV 0 1 0,SZR 
J~i~ PR\'JRET 
PCRl..P' 
MESSAGE 
~SG6J 

LOA e1,RELRAN 
5it. V1 1 RANDOM 
~us 0,0 
STA 0 1 RET~Y 
I OR ST 
JMP QRL.UP 

ISZ PADE~,2 
JMP (JR~JREi 

RL:AD~ 0 
ADDZL Cll,0 
ADDZL 0,0,szc 
JM? 1 Y5 
HE AUER 
?CRLF 
Mt::SAGE 
MSGG4 
LOA 2,UNIT 
I~Z CvlCNI 
JMP REo31 
! G z c ~~ER I 2 
ISZ REiRY 

.._.. ..... ·, 

R ::- ., ,., 
...... .,: · ... : ,_ 

I '' ,' ( .;:> .. ' ~ .................. . 
. ,. I .. 

L ~ .t-, a , ~ : 7 ,,~ ~ 
~ \ J s 1 ' ~' : s \ ~~ 
r j • ,.; .. , I ~ 

t.,)\,,,..- ...... 4.. - •;, \. 

...,; ... G,~s: 

J~.? uRl 
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r C 0 U N T A 5 tlI S C T Y P E E R R 0 R 
IPRINT STATUS & ERR RETURN 

JAOORE55 ERROR 

, II A 0 0 R ~ s 3 ER R 0 R II 

JADDnES3 EnROR COUNTER 
12ND 1-AILURE IN A ROW 
IPIRGi rAit.URE 
Jif TWO COMPUTERS 
JDON'i TRY AGAIN 
;H~AOS MAV HAVE MOVED 

f "iRV AGAIN" 
rREOET RAN ~ GEN FOR 
PTHE RETRY 

JCLEAR RETRV SWITCH 

100 IT AGAIN 

JCOUNT PERM AODR ER~S 
IERROR R~TURN 

ICHECK WORO ERROR 

IIF SW3a1 DONtT PfiINT 

1 11 CHECK WORD ERRQR11 

7CHECK WORD ERR COUNTER 
J2ND ERROR IN A ROW 
;FIRS"( ERROR 
75Ei RETRY FLAG 

t'I ", ........ - ... .\' ,,-- ' ,._,,,..... 

lvi...I r' ... 1••1.. i"1-,··-.J 

; r: .". ',, :: ~ ~· = I~ .:. .-. ('. • • 

; .... .: ''"°' • v ... : i'\ ·' -· ... _ ... 



A QH144 .MAIN 
~1 
02 "12!311 03V'J 1 ~7 RE.41 LOA 2,UNIT JOATA ERROR 
"3 02!312 02~272 LOA ~,CWCNT 
~4 ~2!)13 "'1 ~273 I5Z OACNi JOATA ERROR COUNTER 
05 02514 00~422 JMP RC: 0 44 J2NO DATA ERROR 
QIG ~2~1!; Ci)H11G2 ISZ RETRY JS·ET THE ~ETRY FLAG 
07 ~2510 1~1404 INC 0 1 0,SZR JFIRST DATA ERROR 
08 '12517 vHHJd~J J~P RE.41 JDATA ANO CHECK WORD ERROR 
09 0252~ '1 1 1 1 3 1 ISZ OAiER,2 JNO CHK WO ERR 
1~ ~2:321 ~V1viG3V1 JMP .R2 JGO ON 
1 1 ~j 2 ~ 2 2 ~2416j RE,411 LDA tr FATAL 
12 ~?.!323 125~~4 MOV 1,1,SZR 
13 '12524 0'1~4~5 JMP RE.43 12 CHECK wQRO ERRORS 
1 '1 ~2525 01!:)111 DSZ CwER,2 JONLV 1 CHECK WORD ERROR 
i5 ~2526 vHH1401 JMP .•1 JSKIPS SOMETIMES 
tG 
17 e2527 '111135 RE..421 ISZ CwDE,2 rCOUNT CHK WO & DATA ERRS 
18 0253~ ~rn~521 JMP .R2 1GO ON 
19 l-12531 015115 RE.43& DSZ CWERP,2 JDON'T COUNT r·ATAL C~K ~D ERR 
2~ ~2!332 0~V14~1 JMP .~1 
21 ~2!j33 1 t124V1~ SUB 0,0 J~ESET FATAL ERROR FOR N0\14 
22 '1253'1 04~163 STA 0,FAiAL 
23 ~2535 0?i0772 JMP RE 0 42 ITRY IT A 3RD TIME 
24 ~2536 ~24163 RE.A41 LOA 1,FATAL JFATALs:NQN .. ZERO IF 2 CHK WO ERR 
25 ~25:57 125eV\4 MOV 1,1,SZR 
26 ~2G4~ ~Hrn4~3 JM? RE.45 'DATA & CHK WO ERR 
27 ~2~'11 ~11145 ISZ ?DER,2 JDAiA ERR ONLY 
28 025d2 ~ ~ ~, 4 V14 JMP RE,46 J2NO ONE IS FATAL 
29 '12~~3 ~15115 RE.452 osz CWt::RP I 2 JDISCOUNT PERM CHK WD ERR 
3~ V'2~44 0"'04~ 1 JMP • "'"1 
~1 ~2545·~11141 ISZ CWDEP,2 JCrJUNT PERM COMHO ERR 
32 "2~46 01~163 RE,461 ISZ FATAL IStT THE FATAL FL•G 
33 1.12547 '1~0~~2 JM? .R2 IGO ON 
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• 0045. .MA?N 
01 f 

02 ~r!!JOO OOt.tl 14 Re'..01 Jen OWCE I ENO ING '4C:: M AOOR ERR 
GJJ CJ~001 084012 MCGG7 llOtrNTIFIER 
04 oaoaa 03010? l.DA 2,UNIT 
~~ 0~003 0111Gt ICZ MIOC,2 
QO '12004 01CHQ~ IOZ FATAL IITIS PATAL. 
'1 i' 02fHl6 ~HHrn03 JMP .R3 
03 
09 0a5~o "CJ4.100 FH::.aa Jen SWCE JENOING DISK AOOR ERROR 
10 02Z07 '304022 MCGG7 IIO~NTIFIER 
1 1 02GO~ ~301a7 LOA 2,UNIT 
12 0~501 c 1 1 1 !j 1 IOZ MISC,2 JCOUNT AS MISC TYPf ERR 
13 02!30:? 0101G~ IOZ FATAL JIT'S FATAi. 
14 02553 0~0032 JMP aR4 
15 
10 l!lA + we ERROR 
1? JAC0 • BAD, AC1 II GOOD 
10 
10 020(l4 t'l0t142~ SWCEI 3TA 3,9WCRET 
20 02005 ~O:Jt.O!ll LOA 3,~,J JGET ERROR IDENTIFIER 
21 02000 0a44~:; £j7A 3,SWCE1 
~2 0~007 ('.)r.Q~ 1 Q 5AVAC 
23 0ao1'1l 0~03G3 HL::AOER 
24 02071 ~HJO:J2<J PCRLF 
:?a 02072 0~G323 ~IE SSAGE 
~6 ~2073 ~coa~rn swcr:: 11 0 
2? ~2074 ~"0324 Pc nu: 
20 ~2070 000~23 MC!JOAGE 
29 kJ20/0 0044G4 M8GD1 , "GOOD 11 

30 02D77 0242'10 LOA 1,SAV1 
31 ~2C0l'.l ~003?.1. iVPAC1 
~2 02001 tHJ0~2~ MC~OAGt:: 
03 tiaoo2 004t.07 MJG02 JllBAOH 
34 G2u0J VJ2~~~7 L DA 115AV0 
3!J 02004 OOG~21 iYPAC1 
30 oec~a 01~ccrn I !lZ SWCRET 
37 0~oeo 0024~11 JMP G>SWCRET 
30 02001 000~~0 SWCRETI 0 
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A mtUQ .MAIN 
'11 
~2 JRC::t.O DUOROU7INE 
03 Jr.tr'i'URN+J, NORMAL 
'14 lfH!TURN• 11 FATAL. ERROR 
05 
0G 
07 02010 0t12G2~ ROAD JRETRY ADDRESS 
'lO l"2011 0ad274 • Rr!:AO I OTA 3, FH~REi 
'19 0~H312 020770 LOA 0 1 ,REAO•l JSET THE RETRY ADDRESS 
10 rl2G1J 0~0:3~7 ~TA 0,RLUP 
11 ~2G1d ~20023 LOA e,c2 JSET PROG~AH MOOE 
12 0201~ 0~61 G4 OTA 0 1 MQOE 
13 02G1G 1Ql2~CH) ADC 0,0 
14 02017 04V1271 ~TA ~,AECNT ISET kETRY COUNTERS 
15 02020 V'140272 Ji A 0,cwCNT 
1a 02621 0~~27J !l i A 0 1 0ACNT 
17 02022 1024~~ ~uo G,~ 
1a 02G2J 0401B2 OTA 0 1 RETRY iCL~AR RET~V ANO 
19 02024 040163 STA 0 1 P'ATAL JFAYAL FLAGS, 
20 02025 V'~03~~ RGRDI CLJHHl PCLEAR BUFFER 
21 '12u2G 0VJG33D Ct:YP J5ET PARAMETERS 
22 02027 1~24~0 OUD 0,0 
23 "'203~ 001133 OOAS 0 1 ,0SKP JREAD11 
24 02031 0~03G0 INTWi Jw•AIT FOR INTERRUPT 
25 ~2G32 0~227d JMP c»RWRET I TIMEOUT 
20 
27 02033 1~1113 MOVLt1 0 1 0,SNC 'INTERRUPT ~ETURN 
20 ~20~4 0QJ2!3~ 1 JMP O IR:! 1 gNQ RIW DONE F"LAG 
29 ~2035 ~2'122d LOA 1,CSP 1~77GG2 
30 ~2G3G 107~VJ4 AND 0,1,SZR 
31 ~2G~7 0~2470 Jt1P OI~E1 I FATAL ST•TUS 
~2 ~2G40 024V'2u LOA 1,cu~ 

JJ 02041 1074"4 AND C!l,1,DZR 
~4 020~2 ~~2'17'1 JMP Qillt:'.2 JAODRESS ERROR 
3~ 02043 024024 LDA 1 1 C4 
JO ~2G44 107404 AND 0,1,SZR 
~7 "12G45 01210014 JMP RE,3 JCHECK WORD ERROR 
:30 
3g 020'1G 0~G3~2 , R 11 CHECK JDATA COMPARE 
40 020~7 0~QHl00 ROATAI 'l JAODR Or DATA GEN ROUTINE 
41 0280~ 000041 JMP RE,A 'DATA ERROR 
42 
4 -:" .. v ~ ;: G S l ~~ c : c::.: 3 1 R 2 i CJ I D 0 11 DSK? : R l: A J [:~~J!r-..G ~\;;C~:.~3 
A ~ •,• ") - :-: ? '"\ ') ... ·i .... ,..... L D t. 1,a!JC 1 eJ s:c·i~Dhs )l'.rE~r:;;EJ "" ... .._, '- u ~ M- (, ........... ""''l.,,J u 

~5 ~,:?GS 3 ~ 2 ~; = :' ~ ~o v ~, 1 , 1 1 :,) :. r r) I""\-. 
I ~ i._, I • ·• 1...) 

.:~ ·J -: . lll ·- -, ....., 
' :" "' " .~ ' 1 =· ~ .. ~~ , : ~:~ ~ ... : \} -~ i.,,~ : ............... . . - .... : ..... ~- - - • -.1 ...... l- ,_1 .... ~ I ,__, •• . .. _, .'\ 

,, ... ~ - • . i • ' ..... , ., ....... -· .. , j c : ;: -~ 2. : ; ~~~:;,::: ... ; 
\ ·~ .... -· -· • - I • . ( , .. Ow/ .. .J -

.: : " ............ .J -
' . ~ .- . ., • •; v .......... ~ ~ ~ ~; d Is ::.K 

49 t"i~C~I ., ~ "'< ! "; • , ~ J ~.P M .~i.. 

I E "~ J H· :J ~'. :: '-\ .!.. DC~· r- - ...... -

...., 11:.1 ,, v I ... ~ ..., ~ ("'(. r"'. L..., 1"'•( 
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" 0047 
Gl 
02 
~3 
Q4 
OS 
06 
07 
00 
09 
10 
11 
12 
13 
141 
us 
10 
17 
10 
1!-
20 
21 
22 
23 
24 
2!:5 
2G 
27 
2a 
29 
Jvt 
;s 1 
3~ 
33 
34 
;35 

•36 
37 
~o 

39 
4'1 
41 

02GOG 
~~OG1 

O~GG2 
02GGJ 
(1~004 

02COO 
0~00G 

Ql~QG7 

~2GHl 

~20i'1 
02Gi2 
"t:1207~ 

~2674 

02075 
02070 
'112077 
0'27'30 
027~1 
027~2 
027'1~ 
0270'1 
027~El 
~27~0 
02707 
~~710 

02711 
02712 
02713 
02714 

IZJ20JOG ,R31 
El40~GO 
GGG~DD 

e3.~38G 

0:!HJ~~~ 
172414 
0'10400 
101'H1~ 

~00404 

020171 
124~C© 

12 ~ 8 t·H~ 
03~1!J7 
0~:>~2G 
1203~0 

1u7 0 trn 
1Vl31~~ 

103120 
1'1700~ 

~2~30G 

0302~2 
112~00 

0 2 ~J 2 l?J 1 
1£>~d~~ 
11;!i~~rn 

147~no 
002~~3 
10G~l4 

000042 

~2710 ~3~1D7 ,R41 
02710 0203tJO 
02111 1n1~01J 
0272~ 02G1CH3 
02721 1~7022 
02722 011101 
0272J ~4!J10D 
02724 ~201G~ 
~~720 1~1004 
~27~G ~HJ227J 

42 ~272/ 02:i1C2 
~3 02730 101c~i:; 
4!4 0~731 CC'J2,3~3 

43 32732 G024~l 
4 0 ~~ 2 7 3 ::, 0 ;) :.: i1 ~ ;J 
4 7 ;; 2 I 3 4 '-J ~j 2 4 ~ 7 

LOA 0,.cc 
DTA 0 1 C!lC 
JCR QIDCNT 
LOA 3 1 oSC 
LOA 2,sc 
DUO" 3,2,SZR 
J t,P • • 6 
MOV 0,0,SZR 
J t-1P 1 .or4 
LOA ~,L.S 
NE:G 1,1 
COM 1,1 
LDt. 2 1 UNIT 
LOA 3,UNTINS,2 
MOVS 111 
ADO 3 1 1 
ADOZL 0 1 0 
AOOZL 0 1 0 
ADO 0,1 
LOA 0,.sc 
LOA 2 1 3C 
~ue 0,2 
LO"~ 0,C17 
NEG 2 1 2 
ANO 0 1 2 
ADD 2 ,1 
DIC 0 11 05KP 
sue~ 0,1,szR 
JMP RE.6 

LOA 2 1 UNIT 
LOA 0,.sc 
MOVS 0,0 
LOA 1 1 W05Fl+4 1 2 
ADOZ ~,i,nzc 

I~ Z \~ 0 SR, 2 
S i A 1 , ~rn ~JR q 4 , 2 
LOA 0 1 FATAL 
MOV 0,0,~ZR 
J i1 P c> R W R E T 
LOA 0 1 RETRV 
~i 0 v 0 v ~ I s N R 
JMP ~.c>J 

JMP 0,•1 
~L:.20 
GENRET 

~O ~2735 C~2431 I~E12 R~.1 
.~0 ~~i'36 ~G2C:33 IRC::21- R~,2 
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rFINO ENDING DISK AOOR 

PAC0aD~CT AC1•HEAO 
JI~ .sc NOT • SC A CHK WO ERR 

·rTERMINATEO THE DATA XFER 

'C~K WO ERR 
JIF SECT • 0 NO HEAD ICR 
JOCCURRED Ai THE ENO OF 
JTHE DATA TRANSFER 
JS~CT • LAST SECYOR ON DISK 
J HEAD • HEAD• 1. 

7~0RM THE DISK AOOR 
JWORD AS READ VIA "OIC" 

1 SECT•4 

ltl SECT XFE~RED 
1~ SECT SPECI~IED 
JAC2• ~ SECT NOT XFERREO 

IFINALLY AC0g EXPECTED 
JOISK ADDRESS 
JREflO ACTUAL 

JENDING DISK ACOR ERROR 

JACO WORDS READ TO TOTA~ 

JDOUBLE PRECISION 

JENO OF TEST 
JWHAT iO DO NOW 
JCrATAL) ERROR RETURN 

JOO NORMAL RETURN 
1iRV AGAIN 



A 0043 .MAIN 
01 
02 , 
03 I 
04 , 
03 
0G 
07 
08 
0g 02737 054~33 HSSI 
10 ~27~0 0~0326 
11 ~27 41 '~3~2G5 
12 02742 13G~U3 
13 02743 000424 
14 02744 125~V'l3 
15 0274;, 120~~'3 
16 0274G 0G'l2345 
17 02747 024170 
18 02750 10C3437 
1Q ~27!)1 002~57 

2"1 '127~2 0402~3 
21 027G3 "1V'G32G 
2 2 0 2 7 ~ 4 1 2 a t1 0 3 
23 ~27:35 12!3!l104 
24 ~27!j(3 002340 
25 V'2757 024171 
2G ~270~ 1~Gd:37 
27 \112761 002307 
2a 02102 04~201 
29 ~27G3 006326 
~0 02764 12~V104 
J1 02705 0~2~45 
32 ft127G~ 04!e252 
33 02707 102QG0 HSS.11 
34 02770 04020() 
33 02771 002~~1 
~O ~2772 000~00 HSSRETI 
37 02773 0~0000 HlAODI 
311 
39 

4°' 
41 
42 
43 
44 
1!5 ~277~ 

.!3 ~'.277J 

0c2:.77 
' -: ' 4 'I-, 
• ' ... J "'"" 

!, 7 (' ?. 7 7 :_i ;~ c :.-: ~· 7 7 

~ 0 v' 2 7 7 l Z G 2 0 7 7 
4 <J r. 3 r o ~ ~ c ,1 •1 7 7 
s ~; ~1 : ~~ 0 ! 1 .~ l : ~ ~ 
51 ~3~~2 1V13l~lJ 
~ 2 ~1 3 J c 3 1 7 J 4 ~~ 1 
S 3 D 3 ;•. ;; ~ 1 ~ 2 5 2 1 
54 C.:3~;.:.~ 1:::2.:=::~: 

~5 ~3;-.~5 ~.!~~CG 

S G ~ ~ 3 ~ 7 e C 1 ~ ~· <. 
57 
58 

, 

' v•oo•••••••voo~•o~o~••vao~••ooo•••••••••••••••• 
~o•~ GENERAL PURPOSE OUDROUTINES ***** 
······················~························ 
JGET CYLCMAYBE)•HEAD•OECiORu3ECTOR COUNT 
ISET CC)a1 ON RETURN IF CR TERMINATOR 

STt. 3,HSSRET 
GEiAiM 
LOA 3 1 5AM 
SUElti 1 1 3,SNR 
JMP HSS,1 
MOV 1,1 1 SNC 
t-10V 1,1,SZR 
JMP '1IGC:5 
LOA 1,LHD 
5UBZ~ 0 1 1,SBN 
JMP OIQUST 
!lTA ~,HO 

GETAiM 
MOV 1,1 1 SNC 
MDV 1,1,SZR 
J t1 P c> I G CS 
LOA 11LS 
!JUr3ZtJ 0 ,1 1 SBN 
JMP c>IGlUST 
r>TA 0,SEC: 
GEiAiM 
MOV 1,1,szR 
JMP OIGCS 
~TA 0,sc 
8UOCL 0,0 
DTA 0 1 TERM 
JP-\? PHSSRET 
0 
0 

JGET 11 SAME 11 , OR HE.AO ,_ 
1•C011'1 AC1• NAME 

'"SAME II 

10THER NAMES OR CR ILLEGAL 
ICHECK HEAD LIMIT 

JLIMIT EXCEDEO 
JHEAD u 
JGET SECTOR ~ 
IAC0u~ AC1aNAP-\E 

JNAME OR CR TERM ILLEGAL 
ICHECK SECT ~ LlMIT 

1LIMii EXCEOED 
rsECTOR ~ 
IGET ~ OF SECTORS 

INAME ILLEGAL 
I# OF SECTORS 

IIIO ~DORESS MODIFICATION, ~I ENO 

CHECK SWITCH REGISTER ON ERROR, 
IF S~H'.'.l a~ HALT 
IF GW2 Q 1 DO RETURN ~1 (SCOPE LOCP) 
IF S~2 a 0 DO ~ETURN +2 

:-~ G \ L. c I 2 , s ~. c 
h t. L T 
ror.~1 
Rt:/\CJS ~~ 

t·'. O v Z L Z, 0 
~ D D L. 0 , ~ I 5 ;~ c 
1NC 3,3,S~P 

~LCZL 0,~,Sl<P 

SUD 2,0 
SY:.. ~,LUPS~ 

JM? 0,~ 

eEOT 

1 HA L T. 0 N E R R 0 R 

JREAO S~I7CHES ~G~IN IN CASE 
i7H~Y WER~ CHANGE:g 

JNORMAL ~EiLJRN 

1SE1' LOOP S ~!TC l"'i 
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01d4g .MAIN 
01 
02 f :lEARCH ROUTINE 
03 
~4 JCALt. ~EARCH AC1•NAME 
0!l , TADL!; AOOR 1 

00 , RETURN • NOT FOUND 
~7 , RETURN • FOUND, AC2wPOINTER 
ea 
09 03010 031400 SFHU t.D A 2,~,J IAC2aTABLE ADORE.SS 
10 ~3011 021G00 LOA 0,0,2 
1 1 03012 101'J'1!3 MOV 0 1 0,SNR 
12 ~3013 ~~J1~U1 JM? 1,3 JNOT FOUND 
13 0~014 1:?2415 ~UGll 11'~,SNR 
1 '1 0~015 ~ ~ 1~Zl2 JM? 2,3 lflOUNO 
15 0~01G 1014 ~H1 INC 2,2 
1G 03017 00'3772 JMP SRM+1 
17 
13 
1g f SIZE MEMORY, 4K SEGMENTS 
20 
21 0302~ 1524(10 SMI suo 2,2 
22 "3021 02~034 LOA 0,C10K 
23 li13"122 113008 SM,11 ADD 0,2 
24 03~2~ 151112 MOVLtj 2,2,szc 
25 03024 0'10 40 G JM? SM.2 J32K MACHINE 
2G 0~025 ~G1~HHJ CTA 2,0,2 I STORE 
21 ~3Q\2G ei 2 !HHrn LOA 1,0,2 JREAD BACK 
20 ~3el27 1 dOtHHJ suo 2,1,SNR 
29 '13030 0~0772 JM? ~M.1 
~0 03031 024212 SM,21 LDA 1,C177 
31 ~ ~ ~l :s 2 1 ~?.MJ0 GUO 1 I 2 JPROTEC:T LOADERS 
32 03033 ~GC2C1G ~TA 2 1 CMENO 
~3 03034 0?.0247 LOA 0 1 LAST 
3d 0303!; 11?. ~Z\!"i('l nue 0,2 
J5 03ti3G 02r-l222 LD.~ 0 1 C17~K JHOW MANY SECTORS WILL MEM 
JO 03037 143t.14 ANOU 2,0,SZR 1ALLOW 
37 03040 0~0.113 J'"1P !) M • 4 JMAXIMUM 1 20 OCTAL 
30 ~::l041 020220 LOA ~,C7400 
;59 '-'3042 11~7trn ANOS 0,2 ;ROOM FOR 17 OR LESS 
40 03t!t~3 0~02G7 STA 2 1 !JHAX I l'-1 A 'X SECTOR COUNT 
~1 e Jvi .14 12Ct18~ ~UD 1 I 1 
~2 ~ :; 0 .j s i::!,~,&~ ~~ s v O L i I ~ IG~~'.:~A"j;: u SECTC:KS 
.:: 3 23~4G 4 :~ c " 'J ~ . ...,,, ~ \ ....... ...., r~ CV ZR 2 1 2,SZR I ~:..SK 

~4 030~7 C~~7/C J Ii P I"° 2 
' -· ............ , .-- , .. l : : ~ :, :~ ~~•~I /..i c vs 1 , ~ .. ,, ~ •.' ~ .. ...,J \.j 

(: ~ /"'"' -~ ,.., -, -~ r ;i "' . .c ... , -! .·~ t' •.. "' ~ l,,J .-.• , .... ~ ""' . l ...... \.f '-I ._, '-''"' ,j, , _.. ' I V (\ 

C/ 
... . - ~ - ,., ' ... , , .. .1 ,:...r- ;] , J - v ') ~ ~ \.I c.,, ..... - .... 

48 
:. 9 
-'"' ~ .. ?J~.~jJ. ~~ :~ ~: 2 ~.- ~ ~ ,:...1. 4 J ~vd ! , c ~ 7 
Cd r"~ -~ , I - ~ c I") I · ., r-o. ~ .._ r- 1 -~ \'1 v .... :.., ~. . .... .. ... ~ ._, .. , ...... I L 

r. '1 
""'.;_ 

""i ... , '~ ~ "· 
\..- v '-.. ¥ '-' r. .~ :: 2 _J 7 ,., .,.. ' 

~ ! ..... ;) I.'.)~ t. ~ I /"', .l X S::: T c ~ ~~ ~~ 2 ;i 
bj ""1" .. , {""' •• .--

u.Jt.J~u ~Jul/2 J~? SM,3 
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4 0050 .MAIN 
01 
02 
0:5 
04 
05 
"16 
~7 

'118 
09 
1~ 030~7 020510 GA.01 
11 03~00 1Cll1~~5 

12 ~:5~61 0~0'113 
13 03VJ02 02~2~~ 
14 0~063 0405?.2 
15 rtj;3064 04V11~~2 

16 0306~ 0004~7 
17 
18 ~J~GO 054474 GATMI 
19 ~3007 1~2400 
20 ~307~ 040473 
21 03~71 04~~73 
22 '13~72 04C1474 
23 03073 04~474 
24 0~~7A 03~2Q0 GA,11 
25 ~30175 01'120© 
20 03~7~ 15122~ 
27 03077 021000 
28 V':,HV1~ 02421'3 
29 '13UH 101~~2 
30 ~:51~2 1V"l1:.hH'l 
31 ~31~3 12:34V'~ 

32 "'31~4 02420:3 
J3 ~~1~5 122418 
34 V131'1!G ~0~751 

35 ~,3107 Ql2420G 
3 G I~ 3 11 °' 1 2 2 t'\ 1 5 
37 ~3111 '1\00740 
~8 ~:;112 024215 
39 ~3113 122415 
4~ V'3114 0c:i0'142 
41 ~311~ ~24~51 

of .,;( ,, ~ ~ ,,.... • ,.., ... ~ .... ; • 1 

'· _! (: \,,., • - " , . ,- ~- . ·. ~~ 

.. "'".:,, .. I V......, 

• t - ' ~~ ,,~ 

• • •· r -...., -

' '"" - ;t ~ ""': 
\ I I' "-' - '• 

~ (~ ~ :: ~ ~~ u ~ 2 : :. l: .. ~ 
5 1 ~ ;_, 3 ~ 2 7 ~' :; ~~ ,: :. j 

~ r ·~, . \ . ..,, ...... -.. ~' \ 

... , ' '·;, 1 

"'. "''"" . ., '-· -
-, . , .) · . 

.. • ... - ._,; J 

ILINE SCAN SUBROUTINE 
IBYTE POINTER IS LINCT 

GET ATM JC ALL 

' , RETURN • AC0a u 
AC111NAME , 

LDA ~,FINO 
MOV 0 1 0,SNR 
JMP ca,1 
LOA 0,LINCT 
$TA 0 1 SLNCT 
SiA 0 1 SRC:H 
JMP GA,1 

DTA 3,GARET­
DUB 0 1 Ql 
~TA 0 1 ANAM 
STA 0 1 ANUM 
3TA 0 1 SRC:H 
GTA 0,P'IND 
LDA 2 1 LINCT 
I!>Z LINCT 
MOVZR 2 1 2 
LOA Q\ 1 0 1 2 
LOA 1 1 C377 
MDV 0,V'J,SZC 
MOVS 0 1 0 
AND 1 1 ~ 
LOA 11 C40 
nuoit 1,0,SNR 
JMP GA.0 
LOA 1 1 C:54 
5Ut3~ 1 1 ~ 1 SNR 
JMP GA.0 
LOA 1 1 C215 
:JUB~ 1 1 ~ 1 5NR 
JMP E)(IT 
LOA 1,~RCH 

MJV 1,1,3Z~ 

J ~; p I: x • 1 
LDt. 2,ccrn 
L C' t, 3 I c (\ 7 

A ~ .. : '2 :J ~1> ' :~ ' ~-: \ : 

L.C:. 1,C7 
'! \ J 1 I 2; 

LO.~. 1,.'..NU/"'. 
! : J Z L 1 , ~ 
~.c V Z L 1, 1 
~ ~, '"\ I ".\ 

.,. .._, I ,1 • I L· 

C' •·· • ..... A. ti. 'I lit." 
~ I .. "' l ... I ,... 'C ._; • 

JMP ra.1 

CC)•1 IF CR DELIMITER 

INC NAME OR # VET 

JREMEMBER LINCT 
JSET SE1\F~CH FLAG 

l(AC0)R •BYTE 

JSPACE DELIMITER 

JCOMMA DELIMITER 

·JCR DELIMITER 

JSEARCH FLAG CN 

I/\. 0 T :.: 

JGET MORE 
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A liHHJ1 .MAIN 
01 
"12 03130 e?. a?."' d AS3NI LDh 1,c~1 JAS8EMBL.E NAM~ 
03 031~7 U? :lt.~HJ ANO 1, 0 
04 03140 0~4t.~3 LOA 1 1 ANA~ 
0~ ~~141 ¥;~~22J l. DA 2,c110~ IJ LETTERS YET '1 
00 031A2 1J3C.G4 ANO 1,2,sz~ 
Qt1 031~J 0D07~1 JMP GA,1 IYES, IGNORE THE REST 
00 031~4 127 s. ?.0 AODZl. 1,1 
09 0314G 12712~ ADDZL 1,1 15 I.EFT 
10 '-'3140 12~120 MOVZL 1,1 
11 031t.7 123~08 ADD 1,0 
12 0315VJ 0~0~1:5 DYA 0 1 ANAM 
13 ~3151 010410 I3Z FINO 
14 03152 "00722 JMP GA.1 JGfT MORE 
15 
1G 0~15~ 020t.u~ Ex·.11 LOA 0 1 !lLNC:T 
17 0~154 0402GO SiL 0,L.INCT 
10 03155 UHG21 MOVZ "''~ 1 SKP JCLEAR CARRY 
1g 0~15G 101'140 EXITI MOVO 0 1 0 1SET CARRY 
2G 0J H.i7 08040G LOA 0 1 ANUM 
21 031G0 "24403 LOA 1 1 ANAM 
22 03101 002401 JMP ~GARET 
23 
24 ~3162 ~rn cm o 0 GAnETI 0 
25 rt131G3 ~0~G00 ANAMI 0 
20 ~J1C3'1 ~H'l 0 G t.11 Q hNUMC 0 
27 0316~ '10~8'10 [lLNCil 0 
26 03166 0~HHl~G $RCHI 0 
29 ~3167 0000~0 FINO& 0 
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A 00~2 .MAIN 
01 
t:12 JPRINT HEADER 
03 
04 03170 01" 1 !J~ HEOI Inz HO~~ IPR.INT MEADER ONLY ONCE 
05 03171 001400 JMP 0,3 JFOR EACH COMPL.ETE TEST 
06 ~3172 05~44(!) STA 3,rtRET 
07 ~3173 02~44~ LOA ~,HRET+1 JT~E MOOE Ot::TERMINES 
00 03174 030164 L.D A 2 1 MOOE JTHf TYPE OF' OPERATION 
09 '13175 1130~e ADD 0,2 JIN PROGRESS 

. u~ 03176 0210~0 LOA 0,0,2 
1 1 '13177 0~040'1 Si A ~,HED.1 
12 ~320~ 000324 PCRLF' 
13 032~1 006324 PCRLF 
14 032 t'12 ~~6323 MEOSAGE 
15 '13203 !CHHHH~J.J HED.11 "' I 11 RECAL. OR SEEK, ETC• · 
1 tl ~32('14 0~(j32J MESSAGE 
17 rt13205 0~4A.47 M!JG44 JCVL• 
18 ~3206 Y\3~157 LOA 2,UNIT 
19 032V17 ~25~51 LOA 1,CYLT,2 
2A ~3210· 006322 TYPZ1 
21 ~3211 0~6323 ME~SAGE 

22 03212 0~4 4'.l D2 M5G45 JHEAQ .. 
23 ~~213 0242D~ LOA 1, HD 
24 ~:S214 01716322 TVPZ1 
2~ ~3215 Vl°'G323 MESSAGE 
26 ~:3216 0~4~5~ M!3G4G JSECT• 
27 03217 ~242!}1 LDA 1,SEC 
20 "11322~ '1~G322 iVPZ1 
29 ~~221 vHH5323 MESSAGE 
3~ V':!l222 "'~ 4u uei MOG47 J#SECT• 
31 ~~223 0242~2 LDA 1,sc 
32 ~3224 0~G322 n 1 PZ 1 
~3 03225 006323 M~8SAGE 
34 ~3226 004240 MOG17 JUNITI 
35 ~3227 ~24157 LOA 1,UNIT 
JG 0323V1 00C):S22 iYPZ1 
37 ~3231 0012~rn 1 JMP PHRET 
~o "'3232 0'7HHHHJ HRETI 0 
:39 '13233 vHJ3234 • ~ 1 
40 ~:5234 0041G~ MGG2 ,~ REC AL 
~ 1 ~~235 ~il41G7 ti5G3 

' 1 
SEEK 

.! 2 ~j23G 2~.:q3 M~C32 J 2 ~:. t. J 
A , 

'~3237 ~-~-~~!6 ~SGJ3 1 3 - ? ., --... \) ,. ....... 4 j t. 
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4 0"53 .HAIN 
CH 
'12 
"3 
sa 0~~40 1020~1 cs 
0~ ~3n41 102020 GI 
ViO ~2'242 Vl~G51tl 
'l7 kjj24J ~a~~11 
'33 03244 ~21Ml0 
09 0~24S 0'1~rH2 
1Ql kj~24G 010GOO 
11 03247 ~2~2G1 
12 r1325" 0cHJf;~d 
13 r13:?51 0~'-1?.~'1 
14' 03252 0'100?.0 
1 ::J 0:,2 GS ~ 14G2(J 
10 ~S25d 020:J8G 
17 03205 Hl1~80 
1G 03200 1004c:i0 
19 03257 e11v;~o1 
2~ Q;J?.00 01~'170 

21 ~3201 080.160 
~2 03202 00G~/O GGC 
2J 0~203 8J2ei20 
24 ~32D4 010474 
20 03205 000775 
20 03266 002AOO 
27 
20 
2Q 0~207 07U477 CK~RI 
3~ C13270 1G312VJ 
31 ~3271 10~12.2 
~2 03?.72 eCH1~32 
3~ 0327J 0~4aG2 
~4 03274 12)4'1400 
::,!) 03275 0MJ4GQ 
!JG C13270 01~4GO 
~7 032/7 ~GOLHHJ 
30 03MJO 0~0~0:3 
39 t'.JJ~C1 00G~24 
4~ 033'12 CHJG~23 
41 G3~83 G':4~01 

,.... , ~ .-'\ ..._ A ·• 

... '-' ........ •.-;u 

SUDOL UJ,O,SK? 
:JUDZL 0,~ 
57A ~.~~iGC 
~iA 3,GRET 
LOA 0 1 0 1 3 
STA 0,PATT 
lCZ GREY 
LOA 0,VAHST 
OiA e,v~RPT 
LOA ~,CA 

~YA 0 1 IDX0 
DOZ IDX0 
LOA 0,.zc 
MOVS 0,0 
NEG ~,~ 

SiA G,GwC 
D~Z FSTGC 
JMP C:C 
J~~ ~PAiT 

Sih 0~PIOX0 
Inz G\-JC 
JMP GG 
JMP '1GRET 

~~.\OS 2 
AODZL 2 1 2 
ADDZL 2,2,szc 
JMP C~4 

~TA·J,C~RET 

STA 1,CAD 
aTA 0 1 GOOO 
IOZ F'OiCiC 
JMP CK1 
MC:AQr;R 
PC~LP" 
1;: t: 0 C A G E 
r4 :JG 2 2 

z,::s·i~~c 

L 3, 
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JCV1CCK Dl,TA •• • 
JG~N~nAYE DATA, •• 
JCCCA)maTART ADDRESS 
gcc~c) QNUMGER OF SECTORS 
JWORD FO~LOWING THE CAL~ 
IOEFINES THE PATTERN, 

gGCNICHECK FIRST SWITCH 

JGEN~RATE DATA 
ISTORE IN MEMORY 

7IF SwJa1 OONIT PRINT ERRORS 

IA ERROR DETECTED 

1DON'T PRINT MEADER 
J 11 ADOR GOOD BAD WORD 
Jf:TC, 

'"". ~_; \.. ., .. 
I 1- A ..._ f : ;; >: .- - ,. .............. .,,, 

~ :·~~ ' - ...... "' 



A VJ0~4 .MAIN 
01 
VJ2 0~310 000324 PCQLF 
03 03311 024020 L.DA 1,1ox0 
04 03312 0~G322 7VPZ1 •PRINT ADDRESS 
05 03313 024447 LOA 1,GOOO 
0G 03J14 0CJG~21 iYPAC1 JGOOD DATA 
07 03315 024444 LOA 1 1 BAO 
00 .,3316 006321 TYPACl IBAD DATA 
0Q 
10 03317 0202~4 LOA 0 1 CA 
1 1 03J2~ '12402~ LOA 1,1ox0 
12. 03321 1~64~0 ~UB 0,1 
13 03322 006322 iVPZ1 JWOROtt 
14 03323 002432 JMP PCKRET 
15 
lG 03324 010432 CK 41 Ij'Z F9TGC I COUNT ERRORS 
17 ~3325 0V1l0401 JMP .+1 
18 03328 0014'10 JMP 0,3 I RETURN 
u~ 

2'~ 03327 00G4~0 CCI JOR OPATT I CHECK THE DATA 
21 03330 020~?.0 LOA 1,ClIOX0 
22 03331 10G414 DUO:I 0 d, SZR 
23 0:5332 0~4735 J5R Cl<ER JCHECK ERROR 
24 03333 "'10d20 I5Z GvH: 
25 03334 000773 JM~ cc 
26 ~3335 ~10421 ISZ F:l7GC JANY ERRORS 'l? 
27 ~3~36 ~HHl~02 JMP .02 
23 03337 0~0413 JMP CC1 INO, EXIT 
29 0334~ ~G~ll77 Rl::AD~ ~ JIF S~Jsq DONIT PRINT ERRORS 
3~ 03341 101312~ AOOZL Qi' 0 
31 ~3342 103122 AODZl. 0,0,szc 
32 03343 002411 JMP OGRET 
33 ~3344 0~6:524 PC~LP' 1YE5, PRINT THE 
J4 ~3:S45 ~2~~11 LOA 1,PSTGC JTOTAL " OF E~RORS 
35 03346 006~22 TVPZ1 
36 ~3347 '1QlG:323 MEn8AGt! 
37 033Q~ tHL4 !j ~ 6 MSG5G J"ERRORS 11 

36 03301 0~24~3 JMP QG~ET 
3Q 
AOJ 03~S2 Q\ 1C14 0 2 cc 11 ISZ GREi JNORMAL RETURN • 2 
41 0~353 ~~24~.H JMP c>GRET 
~2 

,; 

43 r·~-,, ,, ~ -. ".-., ..... ::,:::1: ,.... 
'; ~ ....> .) Lo (.1 .. \.. (.. ,,. 'J .1 

4~ (~ 3 3 :; 5 ~" '"": - - . ~ c ;\ ~:. rt' : ~I f, ~.I I I -... '• 

.: ~ '. -, ., -· - .. ., ;l: :· ... .- I ... • • ... -~ 1 , 
y ...; ........ ""' \.) r ~ ..... '-"•' 

< • ... , ........ , - . -· . ..:: .. . . ~ ,• ... ,) I" \..I - - I ' •.',,I ' . - ' . , . 
'...., •ii; ........... ... . ~ - ,, 

4, I \, l, • •. .1 ·- ' , .. '( \ ; .. 

'" .. ~- - .... ~ ·'·::"'II"':'-'.\, J. ""' • :; ... 0 I''-'..., u • ll.' , • t '\ •. ~ ' ... v If 

49 ?3302 ,.,, ·.:- "l "") ~ ~ G C 0 '.:· 1 ?, \_I \,,J ... (• (.. \... 
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A 0055 .MAIN 
tH 
Cl2 JO?i!RATO~ nPEClFIEO WOROG 
'13 
04 033G3 C!Jc!.:11 ~ VAR 1 01 CIA 3,V,H~~T 
0~ Cl~:30~ C10~G4 I "'7 Y .. VAnPi 
0a 0J30~ G302G'1 LOA 2,vAnPT 
~' 0j3GG c 3,120 j LDA 3 1 Vt-n~P 
~il 03307 17201~ ADC" ~,2,~NR 
019 ~~~7~ 8G04i13 JMP VAn,1 JENO INPUT 
10 0j~71 021G~G l. DA 0 1 eJ 1 2 
1 1 ~3312 0~Z?4~4 JMP OVARC:T 
12 0:J~7J C~G2~)1 VA~ 1 11 LOA 2,VM'l~i 
13 e3374 0:J8Z0d STA 2 1 VA~PT 
14 ~3375 0~'1767 JMP vu~.0+1 
15 
10 0~J7S 0030~0 VARC::TI 0 
17 
13 
19 

~" JRANOOM NU MS ER GENERATOR 
21 
2~ 0~377 ~04431 RANI OiA 3,,UD03 JG£!N~RATE A RANDO,.. 
23 O:S'1~~ 0!Jt'l4~7 D 'i A 2,,uoo2 
24 03~01 0~44?.G OiA 1,, UDUJ 1 
2!l ej~.'32 ~202'13 LOA 0 1 ~ANOOM JNUMElER IN AC0 
20 '1~40~ 0'1)'1410 JDi1 ,UOG0 
27 '1:.404 l~ ~4420 LOA 3, 11UD20 
20 G340G 1G38GO ADD 3 1 G 
~9 034"30 0-1024~ nr A 0 1 ~ANOOM I STORE NEW VAL.LIE, 
30 0~407 111100 MOVL 0,2 

' ~1 0:J41 '1 0 J 0 4 ~ 7· LOA 2,,uo~2 
~?. 03411 C2ll41~ LOA 1,,uo01 
33 0JA12 002410 JMP c>,UD'13 
~d 

~D G.J341 ~ t:'.;~4420 , U061ZJ I LOA 1,,uo21 JRANOOM CONTINUED 
~o 0~A14 0441110 OiA 1,,uo10 
~7 ~34UJ 10C12GJ MOVZL ~ ,1 
30 03'11G 120120 MOVZL 1,1 
39 02'417 ~1~'~1l DOZ ,UD10 
40 03M:~ 00~77G JMP .-~ 
41 c :J ~ 2 1 1c7 :>Jc t. DD ~' 1 
,. 'i ::J{:22 4 ,"""\ ~~ ; ,~ ·:~ r·1C11ZL i ' l ~, - ...... ...,; tl :.. -,,,,; 

~3 c: .~ 2 3 ~ " '~ . ~ ,....., . ._ - ........ ~-:CV&: L l , l 
!: .~: c ::. l,: ~ ~~ :,l·:~~~c~ ; = :) t 1 : . ~ ,. ~ '" .. ,,,... ,.....,, - ' . ~ .. "' ~ ~ ~ ~ .. , 

·-.:.~ j '-' ... , .._ .... -· .. ...: .... .• . "' 
,•"' ~. ..- r . ... '"' ... - - ,-, "'1 

J L . :: ~ : ~ ; LI '~ ~ •. -' I. ~ "·· '--' ~. \ . ·- . _,, 

!. I c 0 '" ~-: :; 
., .. ~ , .. ,, ..-,, 

t.. . ... ; "i...' !..../ ~ ~ ._) 0 u l.i :: '.~ : ~; 

t, J c-:!r.:.; ...... .- -, ., - ~-. 

~ ~1 G c 0: .r-; 
~. \, "'- "'·' , I 1..,1 .. 

CJ 
( \ .. .. .. .. ,,, ~ - .• 1' " ··~ ,..... """ . - "' 
~. ~ .............. 

\. .. \, -· ··' - ....... i) L, \..J ~ •) ' .- . ., 
·~:~~:; - " .. , . ., ~ : ...... ,-1,.. ..... :.:; 3 ;: 3 1 .._, \,,, \,.) ... ~ ...J • c -..· "w ..... •.J "' 

r· 4 -. ~ 1 .... '1 ., ,. ~ -, I "" , UC: 2 ~I \II t4 
~. ~ v ... , ~ ~ .... \,.. .............. \,.,I . ~ 
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A 00~6 ·.MAIN 
01 
02 
03 
04 
05 
00 
WJ7 
00 
09 
1~ 

11 
12 
13 
14 
15 
16 
17 
18 
u~ 
20 
21 
22 
23 
24 

J OINAnv TO DECIMAL AOCII CONVERT f 

J CONV~R7a A OOUOL~ PRCCISION, TUO'G COMPLEMENT NUMB~R 
I TO AN A&CII O~CIMAL CHARACTER STRING 

, ?NPUTI 

, OUTPUT I , , , , 
I 

' , , 

D IN AC1, AC2 (HIGH, LOW) 

ASCII CHARACTER DTRING, TERMINATED 
NULL WORD, . 
CHARACTERS PAS~~O RIGHT ADJUSTED, 
BIT 0 a 0, IN AC0 TO USER 
ROUTINE WHOSE ADDRESS MUST BE 
STORED IN LOCATION 41 O' PAGE 0 

STRING OF FORMI 

OR 
•NNNNNNNNNN(NULL) 
•NNNNNNNNNN(NULL) 

I CALLING DEQUENCE 
I JSR ,OBO 
I RETURN 

I Ot:ZiROVEDI 
I UNCHANGEDI 

AC 1 1 AC2, ACJ 1 CARRY 
AC0 

BV A 

2s ~34J4 ~5aA5G .oeoa 
26 k1134~5 0'1~4G4 

a TA 
Si A 

J,,F'003 
0 1 ,FD~0 

J SAVE Rt::TURN 
I 5AVE •C0 

27 03~3G 020002 

~J4:S7 
~34~~ 

lll3441 
03A42 
~3443 
03444 
~)344~ 

'1~44C 

~3447 
0~,~50 

'1343~ 1 
03452 
0~403 

~ 7 \. ,_ 

'3 
,.. 

~· ,, u v .. 
,; 0 . 

.J .;.. 
.. .., l 

s ... " l_.\ 
: 

..__! ,_ .. . .. 
.:.; : . J ..,, . " '--, _, 

'- ,_ - ,, "-' 

'~ 
. , 

' 
~ . 
'"" 

.. , ,_ 

s !. 1 ..,, A ~ , 
"-' ... ., 

~ 

r 5 ., . 
1.-: .J \ '-' .. .. ' 

- -
" ,, •. 

5 'l ~~ :, I 
.. 

~J ... I 

04~50G 
17C~rbQl 

054d02 
0dAG~O 

0~0~0G 
0~4:1'347 

17G~~'1 
0CHHJ41 
024d73 
030473 
02~~77 

04~472 

"34A72 

' .- " (': '""" .-: 
.. . .. ·- v " 

~ 4 ,~ • .... -
~ • t, t I \.,,• •• .) 

l .~ 1 ~l '.. :) 
; ...... ':'\ .c--; , ... 

-- \ ..... ,,, ,_ v 
·1 ' :-: ......... ~ 
... <II··- .. , 4.- • 

• "' ..... J 'l""" 
~~ 1. . ,_ .. .. • 

-~ . ~ .. :- .... 
I:' • • .... ..... •' 

•! -"· '".' ·! ii •.• . ... ... - .. "' 

,f0991 

LOA 0 1 ,F03~ 

STA 0 1 ,FD12 
BUD 3,3 
OIA 3,0IGIT 
OiA 1,,FD1© 
Si A 2, ofD1~+1 
LDh J 1 0IGIT 
t-10 v 3 1 3,SZR 
JO~ o.~040 
LOA 1 1 ,F010 
LOA 2 1 oFD1Qi+1 
LOA ~,,FD22 
Si A o,,F011 
LDA 3 1 ,FD12 

M G v ~1 / :~ , :"J ,'\ R 
J :; ;") • r-: D 9 7 

s ~ .. =· z ~ i 2 
L '.) ::. :~ I ~: I 3 

(' : ' ~' 
~ i.. l..: 

-~ .... .- ' I"' 
\. I L• I ... , ' '"" 

:· ! i I ::~ " ::. 

l_' -., ' (I ,.. \ 1 ~ (" .. , -
-.... '; ;..... ~..i .. I .. ,' '"I 'l ...__ 
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I POINT TO HIG~ ORDER POWER IN 
I TABLE 

I SAVE A~S(NUMBER) 

J PUT OUT SIGN OR DIGIT 
1 RE3TORE ABSCNUMBER) 

1 GET OCiAL 57 
1 COUNT IT UP IN STORAGE 
I CUR~ENi POINTER ;o POWER OF 
I H' TABLE 

i f'" f""· i I ~- f'!',1 l t ';".) '.\ • .-: .. •,. 

\.,.. .._ ~- I _. ~.I ... W• ' 



A 0007 .MAIN 
01 
02 03411 t:J214G1 
OJ G~~72 11JVi~~ 
04 EJ~473 1204GO 
'1 D ~ 3 G I' ~ 8 2 1 C lHJ 
~u 0347G 1G7C00 
'li' 03470 17C40G 
00 e~~/7 17Gt.(l)C 
0!3 030GV1 OGeGaQ 
10 G:lG01 02eJ443 
11 03r502 0:.l4~0i' 
12 0:!lu~J 116~14 
1 ~ 033G4 01'J~07 
14 03~00 '10~73'5 
15 
1e 
11 
10 
19 
20 
~1 
~2 
23 
24 

03500 
03G01 

03510 

03511 
0~512 
03()13 

~00323 
004313 

0024~2 

000000 
~H1GCl~0 

0~HHl00 

.~og11 

,FO~ejl 

1 FDe31 
OIGiil 

ao ~~014 0~oc~2 .~o~s1 
20 0~015 1~CiCO© 
27 0~!)10 002700 
20 ~3ut7 1GQt,.!:JQ 
29 O~Ci2G ~Hl82~C'J 
30 03C21 113200 
31 ~3:122 0~G017 
~~ 0J!J23 01.l HHJ 
3~ ~3u24 0~~~01 
~4 ~3~2~ 1032'10 
3~ C.H100U~ 

-~Q 0~020 080C80 
~7 G3~27 023M:O 
~O 0~030 0G0088 
~9 03331 0~1700 
dO ~3032 GGCOQ)O 
41 ~~CiJ;:) CG~i44 

... '"'1 .., i ~'"-: .. -: 
l.,. j t . ....,; ~ ... , .. 

. ,. • ,.., ...., ... .J.,,., 
'>.J • ': .... ,1 - •• •.; 

f' !'""\ ,.. .. I"\ (..., ,,._ 
Ci:' .:, ~ .... ! i..:..· {J 

-l ,- 0 ,.~ A (") 

....... - ~ ...... I .. • .. 

~ -~ ~ :' ,, 
... '· ....... C· "; 

• - .- ~· -· I .:. 

I' 

- ' ., ~ ., ri 
'-. '• ... (. 

- ,._ . 

\. .... l ,: .... ) 

:.-.,.-...., -,; .. . 
.;. ... \._ ....... " 

' .-: 2 : _, : 
··; • I ~ • 

... ; \. .. ;.. • if 

,_ - .-.. . - - ,... - ~ - . - ._; ;; ' " 
..... ..... • ... • - ·: - .-~ -i: ;. 

, ... -·· \, ....... ; ,., 

-· .•. ) ~ \) ...,, ..... ..... .. ' ... - - / f .. - .•• -- : 

LOA 0,1 1 3 
AODZ 0,2,szc 
I NC 1,1 
L.DA 0 1 0 1 3 
ADO 0 1 1 
INC ~,3 
INC J,3 
STA 3 1 .FD12 
I.DA 0,.FD11 
LOA 3 1 Co0 
OUDt4 0,:J,SZR 
I::iZ DIGIT 
JM? .Fogg 

J:lR OIMESS 
H5G23 

JMP o.FD03 

30032 
140000 
2766 
1084'10 
230 
113200 
17 
41100 
1 
10:3240 
gROX 10 
0 
10000 
0 
10 Cj 0 
(!) 

100 
0 

.. 
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I RESTORE POSifIVE VALUE 

' DUMP ACJ TO NEXT TAB~E ENTRY 

1 GET DIGIT 

1 PUT IT OUT 

, "i AO II 

RL::iURN 

1 $AVE AC0 
1 SAVE RETURN 

... , ,... ,..... .. , "'.~ . ",; ... "" .--.. ~ ... ,, ', :::- ... . 
' .. .... - . ' ,., .._ ·- ~ ........... -

:. ' . ..., .... ~-

-, r T • ' 1 ~- ~I T !" r i..J ... I\ 1 _ ,\ 1 L..o 

" ( ·- ...... , ,.., ... - ... ..... I! ~- II 

·. """: r"" - !i .-:..! IJ 
I><"' --~ - ... -

~-- ~' : ~ ~ t • '. ' ; I 



" 0058 
"'1 
02 
03 
04 
PJ5 
~a 

""7 
eo 
09 
10 
11 03551 
•2 03D52 
13 rtl3553 
14 ~3~!34 
15 03G55 
15 ld355G 
17 ~35!}7 
·a 0356QI 
!9 ~3~61 
2V' 03502 
21 ~3563 
22 ~35G4 
23 '13!505 
~4 ~35GG 

25 03507 
26 03~70 
27 03511 
20 03572 
29 03573 
--0 

.MAIN 

05A5uG 
07~477 

153102 
V'~ 1'101 
~10502 
031~'10 

024215 
021000 
125112 
123701 
123401 
151400 
124000 
004470 
~((10771 

~63511 
0~0777 

050211 
0~2544 

JTTO NON INT~RRUPT PAC~AGr:.: I 

, II r-H:: 0 0 II p n J: N I 0 A : c I I M [! 0 0 A G r:.: :, A n D p r:.: c I 11 I r:.: D B y A s 5 E M B L R 
1 11 CHAR 11 PrliNiC A~CII CMAl1AC70!<, C:Ce)R,C(0)L MUST BE 0 
JWILL RE7U~N ~2 IF C(~)Ro~,CORRECT3 THE PARITY,33 SIMULATE 
J"iY?~ 11 PRINI~ C(0)R, MUOY HAVE P~OPE~ PARiiY, RETURN IS 
JTO CtLL?1oREPLACE THIS ROUTINr:.: WITH INTERRUPT TYPE I' DESIRED. 
J 11 CRLP" PP.INiO A CARRIAGE RETURN 
J 11 POCT" PRINi3 CC1) IN OC1AL. FOLLO~~ED BY A TAB 
J 11 PDEC" PRINTD C(1) IN DECIMAL,LEAOING ZEROS SUPPRESSED, 
JFOLLOWEO DY A TAB, 
MESSI UiA 3 1 MESSR 

R~ADC 2 
AOOL 2,2,szc 
JMP 1 1 3 
Inz MECSR 
LOA 2,~,3 

LOA 1 1 C377 
MES,11 LDA ~,~,2 

MOVLtJ 1 1 1, SZC 
~NOS 1,0,SI<? 
AND 1 1 ~ 1 5KP 
INC 2 1 2 
COM 1,1 
JJR CHAR, 
J MP ~lE ~I 1 
n1< PBZ iTO 
JMr .•1 
NIOC T70 
JMP OMESSR 

JPRINT A TEXT MESSAGE 

JNO PRINT IF SW1•1 

JC(2) POINi3 TO MESSAGE 
JA 0 BIT MASI< 
IC:C2)szOATA wORD 

JC(0)cDATA C~ARACTOR RIG~T 
f INC TO NEXT WORD 
JFLIP MASK 
JPRINT 
I ANOTHER 

IL.AST 

31 
32 
~3 
34 
~~ 

~3G74 1024~1 ZOCil 
03J75 ~20207 POCTI 
0J!37G 030437 

SUB 0 1 VJ,!>KP 
LDA 0 1 C60 
LDA 2 1 0CiAB 
JMP ,->3 

IPRINT CC1) IN OCTAL. 

JPRINT C(1) IN DECIMAL 
a 

37 
38 
~9 

~0 

03G77 t-HH'lA03 
~3G~~ ~3~445 POECI 
~JG~ 1 1024'1HJ 
~JG02 V1544~3 

0:!l6Vj~ 0 7 '1d7 7 
03604 1771~2 

03005 0el2450 
t 1 (1 3 G 0 G ~ ~ C,) 4 4 G 

2 ~ J c c 7 {~ ~j ;'. ~ ;'. 1 

LOA 2,DECTB 
DUO 0 1 0 
5iA 3,~ADRl!T 
P.~J\[)0 3 
t-DDL 3,3,szc 
JMP ORAOl?ET 

0 1 Z5UPP 

) ........... ,.., ....... 
L. .... ,, ..... \...: ::::::r 1 c. 

.-, 'A ., i, 4 ; 
\,) l·l.J'"•.J 

~ -. ·"' ,,.. . . 
t. ..... ~ ·- --

r, :i: ,, .... -· -
.... ._: ~ ,__, l. .•..• 

' ·: - - . :;0 ..... -..~ ...... · 

l ~ ' f r• 

\ 1.. - -· "~' 

,., ,,.... . ~ 'I ( 
l ...... , • 

-, - "" . ~ ,,... 
\..J .. J . .. .. \,,; ~ .. : 

.--i ' -~ •. -

'. • 1 "- ' ..) . 
• ....... V ~°' .... I! 

' ' .. 
., - •.I._. 

.-, ; ....... -
•·~ ' .... i -' 

J :· ,) ·~' • ·1 
L ; i It I\ • 

I n' ·- ... ' •·· 

v ......... u ~-, I 

:: , l 
·~ .... ) 

~ ... · '• ..) , i...,, .J ':. 

\"'" - .... 
' I 

JBOTH ENTRVS PRINT NUMBER 

JNO PRINT IF SW1•1 

JiHEN TAB iO N~XT POSIT!CN 

1 A II L D A 2 , T A 3 L E II 
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A QlalOG .~AIN 
~l 
02 o~c~o 1:J1r.?:ia Ol!CPa rm v z r. " r2 , 2 , a N R 
o~ ~30C7 O:Jll~OI LDA ~.coo 
04 O~G~O CC4tH~a OiA ~,ZOUPP ICC0)11DIGIT 
00 0~031 10:::00 ~OD ~,t:l JMAK(! A~CII 
00 ~3032 17C~ti4 MOV ~,3,SZR 
~7 ~3G33 00·~~2~ J~~ C~AR, J?~INY 
00 0~G34 0~~7G4 JM? O~COCT I GET NEXT DIGIT 
09 
1~ 

11 0~G3!J 0~04~0 OCYAOI LOA 211+1+,•DfCOCT 
U? 03G::l0 1 (1'JOC8 100000 
13 03037 01oao~ 10000 
14 e~o40 001000 1000 
15 030~1 C001 Cl8 urn 
10 03042 OCQO H1 10 
17 G~043 000001 1 
Hl 03544 ~HH'Hl8C:1 0 
U> 
20 ~3<SA5 ~~043G OEC:i0: LOA 2,,+1+,•0ECOCT 
21 0'10018 ,ROX HJ 
22 e3G40 02042~ 1~"00 
23 ~30~7 '1J~ 1 nm 10'10 
24 0~HHJ0 O~v.J 144 100 
20 eJ001 ~V10012 10 
~a 0JGG2 0~08~1 1 
27 0~GD3 000000 0 
Z?O 0CC010 .~ox G 
29 
:rn '1J1.rn-! 0'1oo~rn ZGUPPI 0 
31 0J605 000~HHJ RADfH!T I '3 
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A 00G0 .MllN 
cu 
02 03GG6 0!;4~G4 CHAR.a ~J"rA 3,CHRET JPFlINT CC~) RIGHT 
"3 03GG7 10132!3 f.10VZO 0 1 0 1 9NR JRETURN +2 IF NUL~ 
04 0~GG0 vHH '101 JMP 1, ~ 
0!l V1JGG1 040402 SIA 0,CHSAV 
06 0JGG2 17 G 0 ~; ~ ADC 3 1 3 JCOMPUTE THE PARITY 
07 "13GG3 1170'10 ADO 0,:S 
00 ~3604 1G34~4 AND J,0,azR 
0g 03GG!j 00!~77~ Jf·lP .qJ 
10 03GGQ 17GGG0 GUDC~ 3 1 3 ICOMBIND PARITY WITH CHAR 
11 03607 02~444 LDA 0,CHSAV 
12 03670 163300 ADOS 3,0 
13 
14 03671 034A40 CHAR11 LOA 3,CHTAB JIS THIS A TAB 
15 '13672 11641 n ~UB# 0,J,SNR 
16 03073 "'0~'107 JM? 8 97 IVES 
17 03674 0~4A44 J5R TYPE JNO PRINT IT 
18 03675 0~0413 JMP CHAR2+1 IE X I.T 
19 
20 0~676 020~36 LOA e,C:HORI ISIMULAiE A T~B 
21 "3077 034200 LOA 3,C12 JVIA 1 TO 10 SPACES 
22 l1370~ 1G2420 SUBZ 3,0,SEZ 
23 03701 0~~777 JMP .-1 
24 ~37~2 1VH 000 MOV ('.), 0 1 ~NR 

25 ~3703 ~004'~4 JMP CHAR2 
26 037Ql4 020431 LOA 0,CH2.110 
27 "'~7~5 0~4433 JSR TVPE 
2R ~37~6 000770 JMP • "'10 
29 ~3707 ~40~2!5 CHAR21 !liA 0 1 CHORZ 
~rn V'371 ~ ~G3511 S:<PBZ iTO 
31 03711 000777 JM? ,a1 
32 ~3712 0u0211 NIOC Ti'O 
J3 "1371 J 0~2417 JMP ~CKRET 
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• 0001 . • MAIN 
0.1 
Q)2 0371~ 0G'1422 C:RLFI 87A ~,CRLFR 
03 0~71~ ~GC.\47i AEAO$ 0 
04 0:5i1G Hl31t1~ ADDL o,e,azc INO PRINT II" $W1•1 
OD 03717 CC84~? JM? CRLri" 1 
00 0~720 c:::o~ 1 G LOA e,C~15 
'17 03721 '30473~ JOR CHAR, I PRINT CARRIAGE ANO L.F 
08 0~72?. 02021'1 1..DA 0,c212 
09 03723 08t17J3 JSR CHiH~, 
10 VJ~724 028~10 LOA 0 1 C377 I PRINT RUB 
1 1 ~372!j eG47;j1 J~R C:l-iAR • 
12 0372G 1Qi2400 CRLP'11 GUG 0,0 
13 ~3727 ~484~~0 S7A 0,CHO:\Z I CLEAR MORZ POSISTION 
14 0:3730 0~2400 JMP ICRl.F'R IEXIT 
15 
10 0~131 000011 Cl1iAO; 11 
17 0~732 tHl00CO CNR:::i I 0 
10 037::S~ 000000 CM3AVI 0 
19 0~734 GO 00~10 c ~1 o rt z a 0 
2c;J 0373!3 ~H~02l0 CH2·HJ I 240 
21 0373G 0~CH'HHl CRLFRI 0 
22 
2~ 03737 0000~0 ME~gRI (') 

24 0~74~ 054!.11 TVPE: STA 3 1 iVPRET I 'l'YPE THE C(0)R IF 
?. !l 03741 010773 ISZ CHORZ 
20 ~3742 0 7 ,1ti7 7 ~~ADS ~ 
27 0~743 17711?. AOOL~ 3,~,szc JAC1a1 DON'T TYPE 
20 ~37~4 ~rn2~0~ JMP OT'tPRET 
29 ~:J74!3 0G3G11 SKP6? jjQ 

3" '13746 ~Hi0777 JMP I• 1 
31 037A7 0011 u DOAS ~,Tio 
~2 0~750 ei~2~~1 JMP C)TVPRET 
jJ 037fl1 000000 TYPRETI 0 
J4 
J!l 
30 
~7 JOAVE AC~,1 1 2 
30 037f:i2 0'1~r!37 SACI SIA 0 1 SAV0 
30 ~~7!33 Ql44240 ~TA 1,~AV1 
4~ 03704 eS0241 07A 2 1 3AV2 
41 l!37~5 0~1~vHl JMP 0,3 
A ") ... _ 
~3 • n r r. ".• ,.... ~ r; /r,.._v1\.J;>1 .. ;~ c 2 ~ 1 , 2 
~..; 

,, ... ? r-. . --: 
~'\.JI w \_, ~'2::207 S I ;. C l L D :. G; S :. V /; 

~ :J - - - - ..... .-. ,-. 4 ""' • '""! ( :'. . ... . .-', ., ....... ; L, ... ... ......... ... i ........... ,.' ,,. 
.. ·~ - ... f"'; ......... 
• .. ...: .· - . - l_. -· •<C •• I'""'.·. . ~· 

, ~ ..,, •• . .' /"' G 

"""'l ,. ... tJ I ..,. , ... ,. f - ... " ·~ , .. ... . ._, 

.! D 
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A 0062 
01 
02 
03 
04 
"l~ 

0G 
07 
08 
09 
1~ 

1 1 
12 
13 
td 
15 
16 
17 
18 
19 
2V'l 
21 
22 
23 
24 
25 
2a 
27 
28 
29 
30 
31 
32 
33 
~4 

35 
30 
37 
30 
39 

037G2 
~3703 

03704 
'113705 
~37G6 

~3707 

~377'3 

"':5771 
03772 
~3773 
~3774 

03775 
0377G 
~3777 
~'1eQ;0 

ei 4 ~rn 1 
040~2 

(1~"1eJJ 

04~04 

040~!S 

04'1100 
V)4~07 

~'101~ 

'14 ~H 1 
~4vJ12 
04013 
~~ 4 0 14 
v-14015 

40 04~1G 
~1 ~4?.17 

'12 
..! 3 ;· .~ ; . :: l 
4 l ~· '. -~ '. ~ -~: 

~5 ~~..,~.~·"\': 

,;;," 7 r •,. 

... , . '"'\ '":" "":. 
~ ..... • ··~ • ...., v 

·.MA IN 

00G514 IN?I 
023~?,~ 

04lV)511 
040512 
0G0210 
020~12 
040G1VJ 
0G3G10 
0~0777 
0GGG1© 
02~210 
100410 
~rn"~42 
0 2 0 2 kH1 
105414 
0~HJ4~J 

riH'lG324 
~Hrn7DO 

~GG111 
0~0472 
010471 
~~421!5 
130~05 
00~4GG 

02~~212 

TTWAITI 

1!31223 INP,01 
1Vl7'101 
1~77~1 
MHH~3 

~2100~ 

" . :- ........... ., ............... / 

-.. ( , ..... /' '"! : 

I'.' - • ...... v ..._; 

I' ..... ~ ·"' ·'"':. i'j 
i w • •./: .:. 

~ ,. - .. .. ...... 

• .-·, I 

• - .• •:t..,..., 
........ ...: ""'· ....... ; 

JTELETYPE INPUT ROUTINE, NON INTfR~UPT , 
PCAL.L INPUT 
I ADOR OF BYTE POINTER 
I REiURN • CR ONLY 
1 RE7U~N a NORMAL 
JINPUT IS ~IORED RQL IN 7 BIT ASCII 
JINPUT IS TERMINATED BV CR, C215) IS 
JOTOREO, LINE FEED ECHOS CR•LF 
JNO CATA STORED, INPUT CONTINUES, 

!JiA 3,INPRET 
LOA 0 1 00 1 3 
!liA 0,0ASE 
DTA 0,0PTR 
NIOC TiI 
LOA 0 1 M115, 
DTA 0 1 CHCNT 
OltPON TT I 
JMP ,.-1 
DIAC 11TII 
LOA 0 1 C377 
ouo~ s,1,SNR 
JMP RUD 
LOA 0,C12 
OUDU 0,1 1 SZR 
JMP .~3 

PCRLF 
JMP TTWAIT 
DOAS 11TTO 
LDA 2 1 0PiR 
I~Z 6P7R 
LOA 3 1 C21~ 
DUG 1 1 3,!JNR 
JMP CRCOO 
LDA VJ 1 C177 
MOVZR 2 1 2,SNC 
AND Vl,1,SKP 
ANDS el d I SKP 
JMP .+3 
LDA 3,~,2 

:.oo 3,t 
S'I,'~ 1 1 ~,2 
I~Z : iC:Si 
~' ·~ p ~ •I 2 

'T°' " -. ~ ("" : 

-... ._; •~ -.; I Li
1 
,. v '-

....... ~ r) 'i .., •• y r 

....., ' ~ j..) L : , .... : 

• '': .J .... . ' "' . e • 
•' .... --

"... ......... l i '-
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JGET BYTE POINTER 

IWAIT FOR INPUT 

IREAO INPUT CrtAR 

IRUB OUT 

ILINE FEED TYPED 

JECHO CHAR 

ICR CODE 

JCR iVPED 
17 BIT MASK 

JSTORE INTO RH 

JS!GR~ bYTE 

7ALL DC~: 



" 0QO~ ,HAIN 
01 
'12 ~l!D4CJ 0~'1«141 RUDI L. DA c:J,M11u, 
03 040'11 C~t3~~7 LOA 1,CHCN7 
na C'14~.:n 1P.~t;OJ DUD 1 1 C;CNR 
~s ~40.4~ r.iooi~G J ~·1il 17\~ A IT JNOTHING TO RUB 
'3C '14044 01~'1~3 002 8PTFl 
'17 04C'.J4!J 01 t,t,33 onz CHCNi 
GO 04~'1G 030~31 LOA 2,DPIR 
~9 '14047 1 O H!20 MOVZR 2,2 
10 ~4W1GV\ 021000 LOA o,e,2 JGET BYTE 
11 ~'1~51 1Gl£jOJ MOV ~,O,SNC 
1~ 0~0G2 O:JO~BD JMP ~U01 
13 C4~~3 Cl2MH O LOA 1, C377 
14 0 tHHl4 10?t.~G AND ",1 J8AVE RH ONl..Y. 
15 ed0~D 0400~0 Si A 1,0,2 
10 ~4~Hiu 101300 MOVS 0,0 I t::CHO l.H (RUBBED oun 
17 0~057 001111 RU811 OOAS 0,TiO IECHO RUBBED CHAR 
1a 0'1000 ~00711 JM? TTWAIT 
1Q 
20 '14Q'IG 1 OOG:J2d OVFLI PCRLr JLINE O\ll!RFLOW 
~1 041~62 VJ'1GJ23 ME~eAGE 
22 04GOJ ~HlG271 M0021 J 11 INPUT 0Vt::R1i"LOW II 

aJ 04004 014413 DOZ B?7R JBACKUP BYTE POINTER 
24 04'71G5 014t!1~ 01"'7 

"""" CHCNT 
20 04"60 ~HJ0703 JMP TT WAIT 
26 
27 ~4007 02el400 CRCODD LOA 0 1 BA3E 
20 040/'0 11~410 OUD~ 0,2,0NR 
29 04~71 80G/'07 JMP INP.1 IV~S 
~0 04012 020210 LOA e,C371 
31 e4~73 170t.OO ouo 3,3 
32 04074 0~k1717 JMP INP,0 
~~ 
34 et.~75 0V100~G OACC:: g 0 
35 0407G trn crna~ INrnilT2 0 
3G 04077 ~HlOOGO DP1RD 0 
37 041'1(() 0CHHHHl CMCNTI 0 
36 04101 177(}1~ M115.I •115, 
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A G0Ci4 ~MAIN 
01 JOIOK COMMAND TAOl.C:: 
~2 
G~ 0~Hl2 04~241 OCTI W44241 JR~AO 
04 ~4HJ3 007111 007111 J\UHTE 
05 i4tv.)4 0402.:~ 0'1024~ IC~t!K 
06 041 '-JG 044243 6'1~24~ JR~CAL.IBRATf 
07 04105 0307!)7 03~7:J7 : l.OOP 
00 04107 010Z?~4 OUJ254 JOEL.AV 
09 04110 ~~00~0 0 
1~ 

1 1 I DISPATCHES 
12 
13 04111 002127 OCT I 11 ~[ 

14 04112 0021.:J W1 
15 rd4113 ·002100 nK 
10 04114 0~2175 RCL 
17 '14115 ~02203 LUP 
10 04116 0~2210 Ol.AV 
19 
2~ JOATA TABl.E 
21 
22 ~4117 014032 ONYI 14G~2 H'l.OAiING ZERO 
23 ~'1120 ~14017 14G17 rFLOATINCi ONE 
24 ~4121 04'1~00 04M.156 JRANOOM 
2~ 04122 "'02017 2017 JALL 1'5 
2G 04123 ~~2632 2032 IALL ZEROS 
27 ~4124 0400u4 40054 1110110 PAT 
20 0412~ 00~0~0 0 
?.9 
33 1DIOPATCHES 
~1 
32 '1412G 0041'17 ON'f.11 PLZ 
33 '14127 ©04142 PL1 
::14 '1413~ 0Wl~J77 ~AN 

3~ ~4131 004130 ONCTC 
36 04132 004134 ZL:~OS 
37 04133 0~41'10 PAT1 
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,,. 00oa. ,MAIN 
(!) 1 
0~ ~an;~ 1G~t!~1 zcnoo1 OLIO fJ, 0, SI(? 
G)J 041~~ 1'Jf.!ODO ONeoa AOC '21,~ 
04 0413G Oa14'10 JMP 0,J 
~5 
00 041~7 1~CDOO 105505 
07 0414~ c~~777 PAT11 LOA 0 1 ,•1 
00 04141 0'11450 JM? 0 1 J 
09 
10 04142 0280~0 FL11 LOA 0 1 rL01 
1 1 0t143 1'H~2G MOVZR ~,0,0NR 
12 ~4144 HH 240 MOVO~ t:J,'7J 
13 041-15 0~D03G STA 0,f:l.01 
14 04146 001400 JM? ~,~ 
15 
10 04147 tJ200~7 FLZI LOA 0 1 FLOZ 
17 0 41fH'J 1~124~ MOVOR ~,~ 1 8NC 
10 04151 1~222VJ AOCZR 0 1 0 
19 041fl2 040GJ~1 STA 0,~L.OZ 
20 04153 0~1a00 JMP 0 1 3 
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,. 0'366 ·.MAIN 
01 
02 
03 

0~ 
07 

10 
11 

' ·' . -

04U34 0A7300 
0415:} 144Gt.14 
"4156 043!HG 
fd4167 ~~1040 

0416" "40724 
'14161 052724 
041G2 0Ql0123 

041C3 142722 
"416A 0407~~ 
0.1165 00471~ 
fd4166 00~000 

~4167 1A252~ 
04170 045705 
04171 0"0011 

04172 ~47:!11 
04173 142724 
04174 151322 
~4175 0:>0120 
~4170 12~32.!l 
~4177 15UHH3 
~A2~0 046717 
042~1 V'42240 
042,12 0~330[) 

"14203 141711 
0A20A 12'1305 
04205 000~'110 

042~0 1440~4 
~42Vl1 045523 
0421~ 0~4411 

04211 000011 

' ~ ,_ . 
( ... .:: .... , 

\. >· •. ' ._ -· 

... •~. - """' -
'~ ~ 2 2 Ci 
;~ .. ~ 2 2 7 

ia2:23 
" ~ J 7 ~· ~ 
I 
........... •<I-. 

. . .. .. ··~ ~ - ; ~ 

'; : . -. -; --\ 

.. '""' '• ... ~ v 

., . \ , .. . . ~ 
't. • ' .. -~ •• 

~ ' ,. J ... ... ..... . fl 
4 .... .' 

l. ••'·I ..:. ,,. 

JENDING aTAiUS 
M3G11 ,TXiE lENDING STATUS1 

JRECAL. 
MSG21 ,TXTE lRECAI. 

'SEEK 
MSG~I .TXTE lSEEK 

rINTERRUPT FROM OEVICE 
MSG91 ,TXTE !INTERRUPT rROM DEVICE 1 

JOI5K 
MSG1JI ,TXTE 10ISK 

1 S:ZE:< ERRORS 
~SG1~; .TXTE !SEEK E~RO~S 
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0067 ,HAIN 
01 JNO ~EADV UNIT!l 

. 02 MSG1GI .TXTE 1NO REAOV UNIT~1 
04::?~0 147010 
-14231 UH ~'10 
0d2J2 0.!070G 
0d2~3 0Gt1G84 
04~Jd ~G20d0 
042~5 1.,'101G 
0t2~Q 051724 
04237 0 '1J ~Hrn 0 

03 JUNiil 
04 HSG171 .TXTE 1UNITI 

0424~ ~471~~ 
0A~41 Ulr?311 
34242 128072 
04243 0'1~HHHl 

05 JOAiAI 
06 MSG1GI ,TXTE lOATAI 1 

04244 04~004 
'1~24~ OdC72d 
04240 120072 
04247 00~0WJ0 

07 I COMMAND STRING I 
08 MSG1g1 ,TXT! lCOMHANO STRING I 

0'1200 147703 
04201 046~1~ 

042a2 0'17101 
042!.33 120104 
042G4 1G2123 
0a2os 1441722 
0~200 06~~1G 
~,257 12Ce!72 
04~G~ 000QJ~0 

09 '1G NUMBERS MA~, 

10 MSG201 .TXTE 116 NUMBE~S MAX,1 
01.201 0~32G1 
~'1202 G'172'1QJ 
0420j 0~GG2G 
042C~ 142002 
"142GO ~01722. 

C42GG 040Qt~C1 

0~2G7 1G41C1 
2~'.27~ ""~-.---u L' &;'• t} .j .J 

i ~ 1!N?Ui CV:: R ;;LC'~ 
12 HSG21: .T~iE l:N?UT CVE~FLOI!~ 

,,. .. 'r-i. "' 
~. "' ~ I ~ 

... " - ~ i( { 

" ,, I '"' ~ • 
' ~ ...... 

' 
• "I .-· r. .,, 

..... ' -· -.: ~ ! .. : 'I 
~JI. .. .,- .. 

' ' .... ~- . J ,: 
_, 

~~ .: 2 '/ .: {• •;-....,fr, 

i.· ~ ,,; ..) .i. I 

~~ .~ ~~ '/ = f ...- ... ~ ...... 

........ v .. ..,, 
.. • .. r~ ,. ; ..., . -~ . ~ -
\ ~ .. ., W: I ,_,J ~' ""' ._, \ ... v 

~~ .~ 2 ? ; !~::;;:/ 
, ~ ~ •. ,... ; ) 

t; ""' 1,J • ~. ;·, ·~~ :. ~-- J ~ 
~ .. -:'\ 7 ,\•J>: 3Ci0'J ~' .·~ "' ,.... - ,...\ 

.. "' ~ , ... ..,,.J ..,: ...... ·-· . ' ~.:,c:2~ ' t ...... -., -: - ,.... ~""' s .~ =: --- ! ....... &- i A t ~ • ......... uf'\ :.. ..,; ., .) i·1 - •: -· ~ 
- . ~ ' - ~ . 

~ < • ' ...... • 
~ < ... . 

c • .: 

i. - ..... -- • .._ ...... "'f 

J j 3 ;:<:i L' ~ 3 11 l 1 
l) ..! ~h: ;• l~7717 
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01 
02 

03 
04 

07 
08 

09 
10 

l : 
t :; . .... 

0000 .MAIN 
"43~5 ~~4004 
~'~VJG 040G'12 
'14~VJ7 '-H140'14 
ft14J10 14'7727 
04311 042322 
04312 000~00 

'14314 147727 
'1A315 042322 
'14S31G 120123 
'14311 151327 
'1432~ 152~11 
04321 142724 
;~t322 004516 
~4323 0"10011 

"14324 147727 
043~5 042322 
04326 120123 
"'4327 142722 
~4330 0421"11 
04331 004411 
'14~32 000000 

~4333 0~43~~ 

~4334 1A17~!3 

~4335 120113 
~4336 1~7727 
~~337 042322 
~4340 1~2040 

1'~341 151322 
04~42 151317 
'14343 0V14a2J 
04~44 000011 

04JG2 
~43Ci3 

• A ; .;: 

~ - . \. 

1 s 1 ~ .~ .! 

~~ 5 ~ 7 ~~ 5 

I TAfl 
HSG2JI .T~TE 1 1 

l\llOROS WRITTEN 
MSG231 .TXTE lWOROS WRITTEN 

JWOROS READ 
MSG261 .TXTE lWORDS READ 

JCHECK WORD ERRORS 
M5G271 .TXTE lCHECK WORD ERRORS 

IP~RM CHECK WORD ERRORS 
M~G20Z .T~iE !PERM CHECK WORD ~RRORS 

-· -- -- ,.,., "' 
....., . '~ ........ 
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01 
02 

0J 
0~ 

05 
06 

07 
0a 

09 
Ul 

4 4 
" . 
1.2 

0000 .MAIN 
04304 12~H2~ 
0430~ 101~'1~ 
04SOG 1477~2 
04307 00~i22 
04370 ~00011 

04371 1G2529 
04372 0'3G722 
0dJi'J 0430040 
04374 06'21Gl4 
04~7!} 14?.722 
04~70 001023 
04377 1'12G~0 
ld44~0 1!H j22 
04'01 151~17 
04402 004411 
04403 0~0~00 

04404 0aoG~4 
04cH'.l~ ~~07?.J 

04'1Vl6 1M!0~0 

044~1 151322 
0441~ 1!;1317 
04411 00452~ 

04412 000011 

ld4~13 1'12722 
0•U14 el42_101 
~4415 00~0!1 

04~1G 1!H327 
04417 102311 
04420 !lHJ4/V)0 
0 4 A 2 1 ~HHHHH'I 

r""' ,,,. A rl A 

\.1 'J t.,,, ..: .... 

""'\ }o ... ..... ~ 
.., •1 ~. ,_ ;..) 

' ..... . ~ " . 

'1 ~ • " '"") 
\....'....., L,,....,; lo• 

-.... '- .... . 
'\.• ...... - ._ .. . 

\ "'· .. - ... ..: 

1 ,: ? ~ ~ 0 
? s '~ 7 2 2 
1 s ~ ~>:~: 
~ '~ ;: / : :,' 

,. • :#· ~ ... • '., 
1, ,. ............ ; 

l .... :. _. • . 

' <t ..... ~; 4 ~ 
... '\..I ......... ' 

' ;~ II •:-- ~ • :· 

... .,.. .,. ..,_ .. I 

,.. .. ~-....... -. 4 -

\J _, .. ...: ..... ; 

' .\ r; - . ., 
• •I ... ._ '""' ,.._, 

I 
... .• _ ... "'" .. \, 

• - • ..._: 41- , 

IPERM AOOR~SS ERROR 
MuGJ01 ,TXTE 1PERM ADDRESS ERROR 

IOATA ERRORS 
MSG311 .TXTE 1DATA ERRORS 

H~EAO 
M$G321 .TXTE lREAO 

JWRiiE 
MSG331 .TXTE 1WRITE 

IMEMORV TOO SHALL 
MSGJQI ,TXTE 1MEMCRY 100 SMALL FOR 1 

, c:-;;: ... ~r~~-:-
"";,..... - I """' I..'-

7 p !. 3 : 
M~G41l 1 TXTE lPASS1 
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01 
02 

0!5 
06 

07 
~8 

09 
1 ci} 

1 1 
12 

13 
14 

15 
15 

0070 ,MAIN 
04441 04~520 

04442 051~23 
04443 000000 

0A4~4 02GG40 
04'145 026477 
~4U46 000000 

044t.7 054703 
04450 02Gi14 
04451 ~000~0 

'14452 142510 
~4453 042101 
04454 0000~5 

~4~55 142523 
044~H\ 1523"'3 
04457 0Pl0'1~5 

04450 051'543 
~4401 141705 
r,14462 026724 
04463 QHHHHrn 

~4404 1475~7 

0AAG~ ~42317 

0446G 00~2401 

04407 040502 
04'170 1201~4 
04471 000000 

~4~72 ~42Ql42 

~~ ~ ~ 7 3 1 .: l 7 ~ 7 
~ ~ a: 7 ~ '-~ J ;~ ~ ~ 2 

I •1• 
MSG431 .TXTE 

JC:VL• 

.. ,. ·-

HSG441 .TXTE lCVL•l 

JHEAD• 
MSG451 1 TXTE lHEA0•1 

J SECT• 
MSG461 .TXTE lSECT•l 

IU3EC:T• 
MSG471 .TXTE l~SECT•l 

JGOOO 
MSG511 .TXTE lGOOO l 

JBAD 
MSG521 .TXTE lBAD l 

, "DOC II 
MSG531 .TXTE l"DOC"l 

1 7 1 II 0 G ;:'\II 

2 1 
22 

:·, .... r.- ,..., I\ 
l' ..... ••• .,) Irr.; \ 

(~ .f r: ~ • 
.. .... \o. .... 

,,., .• .: . '"".'. , ..... - . "-' 
... , .... "'", .. 
'I a. - t .._, 

·- .• ._. t 7 
•• <# \. ... 

;L.C~,D 2:RRCR 
~5G55i .7~~E ~ L:~D E~~GR1 

.;.. .-_ ' . \,..... ... 
; . 
.... c ... ·- • -~ 

~. -..... - ··~ 

•• ¥. ( ... , ..... ,;.. 

J [;. R ~; 0 R 5 
~SG56i .T~Tc !ERRORS1 
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01 
02 

03 
04 

07 
08 

• 4 

'3~71 .HAIN 
0tHHlO 101~~0 
0dC~7 14772~ 
0'101~ 0~}2722 

0111611 ''HHH30 0 

04512 0473~u 
0451J 14ti004 
04014 ~43010 
0~515 ~dCC40 

04~10 04G705 
04517 040G4~ 
04520 ~42104 
0t521 120322 
04~22 1~1~~g 
04523 1'1772~ 
04024 0UJ0~22 

~45~5 14472~ 
0452G 142515 
04527 0~?.?17 
04530 00032~ 

04031 1a202s 
04~~2 ~40722 
~40jJ 0422~0 

~403'1 1G2HJ1 
04530 120101 
0'1~30 101~0G 
0 4 t> 3 7 1 4 77 2 2 
0'1540 001722 
04G41 004411 
"~542 0vHHHl0 

04043 144~10 
~4044 14!0?.3 
04G'1G 1~~0(\8 
C~ ~ G J G 1 S 1 J 2 2 
~ ' :. .: 7 l = ~ :.:, 1 7 
;,: ~ ~ ~ ~J c~ ~ .1 s ~ ~ 

. ,_ .... ,,... . ' .... ~... . . -• - .. '·,I .. ~ ~' 

I • ' ', ·, ( "' .... . ~ ..... ... .. 
~, ,..., ·1 • t ~ 

L \,,.. ... • • V 

~ ' .\ ,... . ... ,, -· ~' 

"' .... .,.._, -· / ~. .... \., ' ...... 

... 
~ t ..... 0 • .' R 

~~~J3 

u~~uJ 

,~ I ,-, - /1 ·I 
\,...• .. , - '""' ..... .._ 

IENDING M~M AOOR fR~OR 
MSG571 ,TXTE lENOING MEM AODR ERROR1 

I TIMEOUT 
MSG5g1 ,TXTE 1TIMEOUT1 

JPERM DATA ERRORS 
MSG611 ,TXT! 1PERM DATA ERRORS 

JMIOC ER:QORS 
MOG021 ,TXTE 1MlSC ERRORS 

1Y·--:'\' ~=.:~ · 
H ~ ,:: J J ~ ~ ~;·· ,~ ~~- ~ " · · ~, ;.. C ,~~ ~ r. ! 
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01 
02 

05 
06 

(,I 

0072 .MAIN 
04GOG 1~31322 
0'1000 1!i1317 
04367 0~000" 

04570 0~d30~ 
04!371 141/05 
04G72 120113 
0~573 147727 
0407a '14232~ 
'14575 12324~ 
'1'157G 0t2240 
~4077 1G2H'1 
046~0 1201~1 
04001 U:i130G 
04tiVl2 147722 
0'16'113 051722 
"4604 ~~0011 

~4CVl5 142rJ20 
04CHlO 040722 
~40~7 1'11040 
'14610 04DG10 
04G11 1!:;JQ40 
04()12 12~104 

"4G1J 12024G 
~~'514 040~04 
Y?4615 0a~724 

0ACHG 142640 
~4617 101322 
04020 0~4023 
04621 0VJ0000 

~4Ci22 0'173rll~ 
'k'd023 1'14G0A 
~4024 043Q1G 
040~5 042240 
(~dG2G ~!31711 
0'1027 120113 

.. ,. - -.. 
r,, • , ...... ..,,,,, 
~' . ., 
It. • '-........... ... 

• \ i ~ _... :· ~ ....... '-- -

. ~ .. ·~ ' ... 
\ . . .. ""-' ~. ' 

. ' ,, '·- .......... -
'.l • -

"'· ...... _ ·--
•• j ... 

·""· ~ ") ~ ~ ~ 
• I -.J - • \,' • 

' ... 
... .. ' : .. I &... I .t 

. ......... ..., 
'-· ~..; - ...: .._, 
~ i ~ "· ·~ ., 
'L. t_..1 '~ l l.. t_I 

JCH~CK WORD & DATA ERROR 
MSG651 1 TXTE lCHECK WORD & DATA ERRORS 1 

JP[RM CHK WO t OATA ERRS 
M5GOOI ,TXTE 1PERM CHK WO & DATA ERRS 

JENDING DIS~ ADDR ERROR 
MSGG71 1 TXTE lENOING DISK ACOR ERROR' 
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02 
03 

04 
0~ 

04G~i 0~ti724 
040~0 14[~:;20 

C4G01 108Qda 
04G:J2 1~2010 
04CHi3 047~'10 
t1 4 5 G '1 0 4 0 0 ?, 8 
0,oas 14r:~o2 

04G!Ju 120322 
Y3'1001 1t::i11 
0~000 0~2~40 

04001 CG1711 
04GG2 120113 
04003 0D?.u23 
0'1004 1~~322 
0~G00 1415~1 
04GGG 051700 
045G1 000240 

04070 1d~?2d 
04671 102123 
04072 047311 
"14G7J 1:2Clil17 
0~674 047120 
04070 1!:i2~11 

04G16 120240 
'14677 ~HHHHl~ 

047CH'J 1~i?D23 
011701 120":324 
047~2 100G2J 
0'17~3 1~02::;4 
0'17(:;.1 1137700 
04700 1~0:J22 
047~0 0'7311 
0~787 14~7?.4 
047 Hl 141722 
'1~711 0·10018 
C~712 ~4~;j1G 

,. • ,I. • ~ 1 ..... . . .... ~ / .. .. ) 
..... ,> --

""' • Ji I 

-, ' - ' .., 
\. • •.•. \1' 

/~, ' '~ ,-, r; 
"-· ' I •- -

""' ~ ,-,,. .... A 

~ ... I ••....., 

c:~c .. ~;: 
r. - ., ··~ , ...... , 
...... v ,. I .• I 
~ -. . ...... 

~. - ""' . "' , .. ' 

f. - : ..._ 

; 0 . ., '., 1 
• - •. i •..• 

r· ,.. • ·~ ' • 
"'·-·\.I • ... .f 
- ~ , ' .. , '""" ''l 

.... _, L,.-......-....... '-

.. A ": ,r- .. -, " ' 
l ~.... ... ..... 

-. a., I "' 

0·!/':Jl 
~ ~ ? ::, 2 

' "' lo·~ ,._. -

•• ~ • ·! ., ..... ·- ., .. ..: 
,-.. ,4 , Ill '~: ... ...... 

~ l.) ..... v ~"' ..... 

~ ~ ~ ::; 1 u 

MSGogc ,TXTE 1TYPE THE NUMBER OF OISK SURFACES 1 

ITESTING UNii 
MSG701 ,TXTE 1TESTING UNIT 

JG~T 5W4 FOR INi~RCHANGE, SW5 FOR READ ONLV 
MSG711 ,TXiE lS[T S~4 ~OR INTERCHANGE, SW~ FOR READ ON 

; ~ ~, t~ : ,~..: ~ i\ ~r r-, ~ '/ Y c ~ : t~ ~; : j·~, ...- : 

l.; ~ ·:; 7 2 : Q ~I~ ~~ ,1~ .;. ~ :} .-i, l:-: : ,.: 2 ~ .~ .. \' r\ ~ ~:' ~. - : : -, '/ : ~' • ...; ~ ~ 
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0t:l7d .MAIN 
047~3 04~Gae 
04734 O!J~70Q 
0473~ 1;J2~4G 
0'1730 120317 
04737 1d77'13 
'1Ai'40 152110 
04741 047311 
0~742 142~25 
fU743 000~00 
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" 0~7~ .MAIN 
01 
VJ2 ~~O:J72 UOUf'?'I .ul.K GO, 
03 ~OOC17~ COUFFI ,Dl.K 50. 
0~ 000020 VA~I ,BL.K 16, 
05 0~150 0~0~00 PRGENOI Q) 

06 
07 
08 .ENO 
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