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S. fa. AB!T~ACT 
THIS crASNOSflC ~ROG"AM IS DeSIGNED '0 BE A COH'R£~£NSrV[ 

. CHtc~ a' THe 'O.11/~5 AND ,e~11'2! ~ROCESSO~S. TWE ,ROGRlH 
rX[COTI:S [AC;~ INSTAUOT.ION IN· ALL 'OO~E!S MOD~S AND INCL.VO!& 
TtS'S reR 'RA'S ANC THE TEl.fT9PE tNTt"RU~' StQutNC~~ '~E 
~ROG~'M Op~s NOT TEST rNIT~UCTro~S ~OT .COMWON TO THf 11/" 
O~. Il/l'. THt ~~OGAAM -tLOCA'ES 'HE 'ES' CODE 'H~OUGHOUT 
MEMO~Y ,.aIJK~ 

IIttQU1RtM!NT5 
fQUI'M~N' 

, ~D'1t 'A~l~Y C~N'~A~ '~OCESSOR 
OPTIONA~ • KW11.L CLINt Q~OC~) 
OPTleNAI. .'I.~. M£MO"·Y P"AITV Ol'TlbNI 

. 

'To,.,;r 
'Ht '"OG~,M USES Al.~ 0' THt '1~.'.K or MEMO_Y CEXCLUO!NC 
'H4 T' '''Ei 0' M£MC"" "t~E:"VED 'OR THE LOAOEAS J • 

~RrL'M!N1RY ~ROGftAM5 
NON£~ wgW[VtN, 'ME EMT ANO T~A' INS'RUC'ION SHOULD 1£ 
Yt"I'I(O SfrOR£ AUNNINO~ 

LOAD f NCI lNO' ITAR' I Nt; P"QCtOU~E 
LoAO '~O~R'M UIIN; Aal LaAOE~ 
LOAD AOO-tl$ • 211 
'Rf:S!' !TAAT 
StT ~~EAATZNQ !W!'CMES 
'41S C~UNT II '~tNTCO A'TE~ ~AC~ PASI CSft SEC t~5) . 
"gIQ~C DeNf" II ~"IN"O WHEN DON! (lfE SlC '~1' 

IW!T~H SETTINGS 
SW1S ~ACT ON t~~O"~;~ THIS SW1'C~ WHEN lET WI~~ ~A~T T~£ 

'ROC£SSC" w~tN AN ERRO~ IS DtT!CT£O~ 'HE .C.2 AND '~E . 
CU.REN' 'fATUI AT THt 'IME 0' 'HE tRROIt" IS 8TO"[0 ON 
THf ITAC~ 1~6'· l' 'MIl S~I'CW 1& StT SE'O~f AN [~ROR 
J8 otTrCTtO THt PRQGRAH HA~.TS AS DE8CAIstC AIOV£~ '~E 
IIROC;NAM " MA Y 8E HA'-TEO " £1 'HE ERRO" TV'EOU' OC~U.I 
BY stT'lNG IW~' A'Tt~ 'HE V'EOUT BEGINS, . 

, 

!W14 LO~P SU!Te5T~;, THI' SYI,CH WWEN SET LOO's '~E 
CURREN' IUITEIY RUNNING "t~A~DCt'S or ERRO.~ 

·SW13 1~~181' tR~g- ~ArN!OUT • TQlS SWITCH W~EN .[T lNHlII'S 
THt [RROR 'AJN'OUT~ 

IW12 , ! NI,U 8:' "t:~oeA' 1 ON·, I '. T~ I I 8W f TCH WHtN IE' C AUlr:1 'J;.!t:. 
~ROG"AM TO S[ ExtCUTrc ON~9 IN T~E 'IRIT 4K 0' MtMe~~~ 
THIs $Wl'CW C.~NOT ar IE' WHEN 'W[ PNOORAM 11 AUNN1NC~ 

SW11 ~N~18J' ,yaTEST ITERATtON~'~ TWI! SWITC~ WWEN Itt 
!N~IBl'S BUIT£IT REITE~'+lCN~ NORMA~Lv tACH SU8~£ST 
II [WteU'ED • TIM" 1£'0-£ T~E Nex, SUBTtS, II "U~~ 



,t. 1 

It, I'. 1 

,ttl 
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I"T I NI IW~1' CAUl" tAcA TtlT TO IE '.ECYTCO ONe.:. 
at'Q~E STANTING THe NEXT I~I'E'T~ 

Rl~G I~LL ON '~RO~~I~ T~I*. SWITCH WHEN lET WI~~l ~lNG 
THr 'E~L wwtN AN E"AO~ II eEtECTro~ 

ZN~JI1' ~tLOCA'ION • T~I' SWI'C~ WwEN 'ET INHII,"· 
~'CQCA'ION or THE' 'AOg'AM ilovt II~~ . 

lNWl'l~ END 0' 'ASI 'V'EOU'~ 
LOIg ,o~."'~, M!C~O I~EAK'-E;II't.~~~ THII SWITCN 

IW1~. WHtN S~T LOAOI T~t MIC-O a.EAK REGIITE" wlt~ T~E VALUE 
IE' INTO SW1., AT THE I~GYNNINO 0' EACH IUltt,', WItH 
THe VA~ur .'T INTO IW1.' It 'HE IEGtNNING 0' '~eH 
IU.'tl'~ . 

14/~'" 0 1111~' ¥ -Ell.TER '. . 
'HE "SS COUNT 1* DIIPLAVEO IN TAE otl'LAY R~OI"E~~ 
NQTEI TH! "IS COUNT ,I ALIO "0.'0 tNLOCATtON ile.~ 

fR"O~1 
I' A~ rR~D~ IS O!TtCTtD THE '~oG.AM WILL T~A~' TO 'HE EN80R 
W,NO~~N; .CU'INE 'E""O~J~ l' £N18~EO TH!I ROUTINE WILL I~'F 
'HE .C AND TRt ,~oct'IE" .,,'UI l' 'WE 'IME 0' T~E E~NO •• 
l~IQ Cl' REQU1~'O» fHC a.lotAA~ ,e «WHERE 'WE '0 WIS 
~tLQe'TEe 'ROM", 

rR~O~ 'R1NTQUT 'ORMA' 
-leN"A'A' 'Cissala, 'lw.DDODOO 
(HI 
ICNT~AAAI 'C~laB'81 ~'W.ODODDD ,e ~ECaC"EO 'Ra~ cccCcc 
W~ERt1 IA&AI'AII COUNT 

lal.8a.,c AT' T~t· TIME 0' ,~£ E~~OR 
ecccac •• e 0' T~t O~I'IHAC COOt ~fLOCATEg 
eOooeD.'IW AT THC 'IME 0' 'HI E~~O"~ 

"-I'Y ,.ROR otCTECTION 
r, • ~ARtT' EN~O" . II OCTfC'EO 1MC 'ReG"AH WILL TV" • 
MtSSA;t"'A~l'Y ~R~O"" AND SCAN MEMO. V ,o~ TWE 'ARITY ER~O.~ 
WH!N TWE 'AI~ING AO.ON'SS II LQCA.'£O 'HE '"OORAM WILL· WAC" 
WITH TWt v'~ut 0' THE ADONES'.I IN ~8. 

ERRO' L;OOPING 
'HE SUITES' OETtCTINq THE ER~O~ MlV IE ~OO~£D INO~'lNlrECV 
IY .ETTING IW14~ I~T'IN; S~'J WI~L INHIBIT THE TVPCQU' A~Q .. 
'L~O~ ICO,ZNI T~E "4~'Y 'IGNALC*).~ . 
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UN~R!otC'[O IR~QRI 
fHt .~HH'.A~ ~A¥ ON OCCASSION crttc' A - MEMO"" £RNOR T~£ 
'ESU~T' 0' W~leH Wt~t NOT ·'.£OJCTAS~E IN WHIC~ CASt '~E 
'ROG~AM MAV BEwAVE UN~.tDleTASLY~ WHEN THrS HA~prNS ,~[ 
U$tR ~UST -ET~~C£ T~E 'ROG"AM STEPS '0 R£SO~VE W~[RE 'wE 
rR"O~ oceU~Reo~ TMt 'OL~owlNG If£~S ,SHOULD It. CONSIOE~~D 
ANO ~,v g[ 0' UIE W~EN' R~T-AeJNQ A 'AILU~E 0" THIS NATURC~ 

.. 

2~ ~XAMtNE ~ELA1 
lOORESS ~£L~l C11~') CONTAIN' ,~! UN_ELOCATto VALUE pr 
fM~ ~C g, 'HE ~4'T TEST fHAT WAS SUCCESS'UL~v rxtcUTEO. 

3, rXAHINt 'ACTOR 
ADDRESS 'ACTOA c,e!~, CONTAINS '~E RELOCATION 'ACTOR~ 

_. rXAMtNr ALL ~OCATIO~S STA~TtNa WITH THE ADO~ESS 
"Ecf'ICO IN A1/R11CI' Psw &1't1 .,/1) COM~ARING T~[fR 
eONT~NTS WI'H THE C~NTtNTI 0' THE COR-tS,ONOING 
JNR'~OeA'EO eOCE ,.~rCf'fEe IN ill') AS SHOWN IN T~[ 
C1!TfNO; tXAHtN~ AND COM~AR~ UN'IL EITHER A OI"ER~Ne[' 
IN !NST~UCTJON c,~£~, T~E '_RCR) OR TH( NEX' ISCO'£~ Is 
!E£N~ . ' 

t, Tqt PROGRAM '""1 AND HAL'S A' A 'RAP/INTER~UPT VECTOR.Z 
fNOTf'I'WE '0'-11/.' ",II.L DISPLiv T~£ AODlilESS 0'" THe HA~'.2 
J.£~. , 'ALS! TRA' TO 4 WILL aIS_LAY 11)~ . 

lA, !~AMtNr' 'H~ STACt( (Rt) 

'HE' '0' wo~o ON THt STACK COA'AINI '~E PC ,TTHE TIME· 0' 
,~~ 'RAP~ " THE 'c 11 QRtA'E~ 'HAN ZIlla, 'HEN 

2A~ rXAMtNf ~OCA'10N ilia C'AC'O~3 

THIS LOCATION CONTAIN' TME' 'ROC~AM ~£~gCA'lON 'AC'OR 
W~!C~, WHtN 'U8T~A~TED 'RDM 'H! 'c GIVES THE PC O'~TwE 
~RIGJNAL. coot • . 

!UBReUTINE AaSTRACTS 

!COP!A 
TH[ 5COprA ReUT1N~ " tNTEREO BV T~E SCO'[ ,EMT) INS'RUCrlON 
ANO IS [X[eU'EO AT T~t START 0' EACH SU8Tt!T~ T~E ROU!IN£ 
~ON1'DR5 SW14. SW~1' ANO SW 8 ANO TAKES .P~ROP.IATE 'CTrO~~' 
ALSO; THIS ROUTIN. s'O~tS IN Rl/Ai! 'HE 'INSf lODA!SS 0, TQ£ 
SUBT!$T AEIN! EN'~RtO. " 

",2 fRRO" 
'Ht !RROR -OUTINE II tNT~AEQ BvfHE WL' eTRA') INST.uCTla~. 



· , 

ANO 11 EX£CgTEO W~EN A 'AEOSCTAILE ER~D~ IS DrTrc'EO~ Twl. 
RguT t NE' MON I to-So 11112,', IW13 •. ANO aWl", 

,t,a "'LOe: 
'Hr RELOC ~OUTINE II ENTERED BV A MOV ~ELOO,_C 
INIT-UCTtON~ 'HII -OUTINe RILOCATES THf PACGRA" coe£ 
'H-OO;WOo, MtMO~Y, AND '~UMP" Tb 'HE -tLOCATED coot "'rR 
!T WAS atEN MOVED luccrSS'uLtY~ I' THE COO£~ANNO! It 

'., .. 

,',I 
,t, t 

-tLD~.'Ee ,.ECU'lt 0' tNlur'letEN' MfMORY) '~t ROUYINt 
';JUMII.8 1 '0 T~t:. NtXT SECTiON or UN"'r~OC.T~D "~OORAM coor~ 
'Hf eOOE. MOVED IS LtS' T~AN ~K t~III' B~TESa~ A' 'He S!A~' 
ANO rNo 0' tlC~ StCTtON 0' COOt fo 8E MOVEa ARt A SECTtON 0' 
egor W~leH t.T'ILIIHCI TNt 'I~IT Aoo-tl, 0' 'HE coOt TO It 
Hgvre. AND.S,TS A SCO'.E ~OtN'ER IRl/~11J AND, ALIO , IEC!tON 
WMICQ· tl,.IL S~[S TNE LAIT 'DeRts. AND' IJUM'Si TO tQ£ 
-ELee.' 1 ON C "tLOC a "OUT I NI:·. EAC'" IrCT I ON 0'· CODE'S 

·IQCNtl'lfC 4. S~OWN·.t~OWI 

II!I'IIII"I"'I~IT ADORCS. '0 If ~t~ocA'EOIIII'8111 

cogE TO BE MOVED AND EX£CUTfD 

"~2ell"lel,a~A'T AOo"t~$ 0' cae£ To 8E ~£LOCATED 111!lla' 

'HE -E~ge -OUTINf cotl NOT AC~OC1TE 'ROG",M COOE INTO 'At 
~AST 131't., BYTel 0' MtMO"', '~uS '~£'E~VINm 'HE' LO'D!R'~ 

ENO 
'HIS ROU'lNt 11 tNTt"to AT TN' C~M~~tTl0N or eACH 'ASS IT 
SETS UP C~QAOS Nt~ 'ROCCI.O" ""UI, '0- THe NEXT ,,'S, AND 
'AIN'S T~E ,~s. CQUN'I 

lCN"XXXX 

MISCf1.LANEOU' 

txtco"tON TIME 
'Ht EXEeU'10N 'IME, %1 HlaH~V VA"lAI~E COC'EN01:NT ON 
~ROC!S'OR, 'Y~t d' MtMQNY, .~o iMOUNT 0' M£MORY)~ ~OWEYE •• 
WHtN THE ~"OCR'M ts NUNNINO suceE'S'U~LV T~£RE IS A 
NOTle£A&~E . "LICKERI O,IPLAYEO IN '~t CONSO~E L!GWT 'ATYE~N 
TH[ "LICKfRI WIL~ DIM· w~tN 'TI ii' '"A' 'ASSEI crv~~Y oeo 
~ASSt A"£ ··~UNNING~ T~E P~QQ"AH S~OULD IE RUN 'OR A MINIMUM or I . 

2 'ASS~I leNT.a il," bR it/2, 
SOME TVlItCAL. TIM~I' ,O'-L.OW. 

~ROQ~A~ e£ICNt~Tl0N 
'HE: !lROG"AM IS .. 01 Vl CEQ! N'O . 'OUR StCT IONS 0' '08 ITt ON 
SNOE'tNDfNT ~t~OC"~8~t 'EIT COD~~ EAC~ Ste'ION IS 
AP'ReXSHlTCL' lK waAos~aNa~ (t~CE" IECTION .J~ 
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SteTtON e THIS StCTJON TtIT· 'HE UNARy INSTRUCTION stT 
tXECUT1N; rA~H UNARY INI'RUCTION IN eACH ADO"[SS 
Moot '~JCLUOINQ UNA"Y IN8'AUC'IONI USINO AOO"ESS 
Moor '). 

SECTION i T~IS StcTION TtlTS TH~ UNARY INSTRUCTIONS USING 
'~O.te5 MOOt 'ANO ilNA~YS IN A~L ADORtSS MODrS 
,exc~ugINQ glNA~Y BVT! OPI USING AgOR~S5 MOOE ,,~ 

StCTfON 2 T~IS SECTION TEIT ItNiRV IVTE OPS USING AOO~E.S 
HaCE 1, JMP, JIR AND PAOCRAH TRA- ClOT, TRA~ AND 
tMT) tN'TAUCTIONS~ 

S~CTrON i ,OLLOWINQ SrCTION a IS A ~OUTINf TO' ASC[R!A!N 
,w~lCH CP THt '"OaRAM IS NUNNING ON,' THE R[SUL'S . 
• -E US~O IV THE 'OL~OWING COOE g CH~CK T~£ 
AODJTfONAL, lN~r-UCTIOijS/'rATUNEs OF' THE 1t/48 AND 
2,!/",t. 

steTION 3 T~IS iteTION CHeCKS TWAT EACH BIT IN ,~[ 
p~oe£SSOR STATUS WO~D ,'SW) CAN Sf SET CL[A~Ee, 
RESERveo INSTRUCTION, AND OODAOO~£S$ T~A~S~ 

rOLLeWINd !teT10N ~ ARE TWO ~OUT'Nrs TO e~EC~ THE TEL[!Y~[ 
~RINftR LOGle ANQ • AOUrlNE TO *tAR' THr ~Wll.~ LINe CLOC~~ 
!r 'QE K~11e~ IS AVAI~.BLE THE '.fORITV ARBITRATION ~Oalc IS 
TF.:ST!O', 

ArTE~ EAOH INDIVIDUAL, SteTION HAS l[fN EXECUTEO TH[ "RtLOe" 
"OUTtNE wlL~ R~~OC.Tr THE SEeTfoN 'H~OUgHOUT. A~L HtHORV OP 
'0 28K~ w~tN TH£ steTfON WA' B£~N RfLOCATtO AND EXECUTED !N 
ALL MEMORV T~E "Rr~nc" RQUTrN~ Wl~~ RETURN THE 'ROGRA" '0 
THt ~EXT U~R!LOaATEg SrCTloN~ . 

NtLOe'TION AND ~XCCUTI0N ~, AL~ IECTIONS TWROUGHOyT A~L 
MtMO -v CONST I TUl'~' A S I N,GLE 'AIS. 

UPON COM~L£TION Or A PAIse' TW! P~OORAH 'HE ,ROOR1H 
~tST'R'S USING A NtW 'ROCESIOA iT.'UI DfP[N01NQ ON 'HE 'V'£ 0' P~OCtSsOR .~Q T~~ ~.s~ COUNT~ , 

!TAClf 1I0fNTE'" 
'TH£ !TAC~ ~otNTt" II ~ET AT 'zm~ . 
NQT~I ,. T~E IROORAM IS RUN~ING IN £ITH[R. USER OR 
!upr~VtS~R MOOt eNOT .P'L1C&stE I' 11/2~ OR 11/1'2 tQ[ 
usrRlsuprRV1SO~ STACK ~QIN'E~ IS SET TO '~8 AND THt K[~Nrl. 
!T.C~ pOl~TfR II ,SET TO 6!1~ '~E KERNEL ITAC~ 'OINTEN IS 
usr:o O~L~ rOR T~~ ICOlf£. HLT,TTq. ANO KW11.~ (I' , AVAILABLE 
TR.P/INTERUP' ~OUTIN~$~ . 

'OWEIt rA!LURE 
& ,. 0 w, " , A I I. Sf! Av let ~ 0 uTI N I: IS , NCO" P 0 R , T I: D I N- T H ~ T t S , '. 
WHEN UltNm 'HIS '"OQRAM TW.E 'owtR SWOULO 8£ TURNED opr WHfN 



,t, • 

~U~N!NG '0 C~[CK TM, ~OWrR 'AIL COQIC~ WNEN THE ,oweN 'Al~I, 
'Hf '~O;"AM WIL~, TT'EI 

'OWE" '.II.~" 
AND ~EITiRT 'HE ~~OG~~~ AT TME 8~CINN1N;~CITA"') 
UIER.Ot,tNtD Rt~~O'TIQN ~1"1'1 , 
'HE ._OG~AM WS~~ "CQUE'T A LbwER ANO U'PE" LtMIT rCR 
~'I.Qe'Tl0Nl '~E 'I.IHZT. MUIT aE BETW£!N ZII" AND ,"7"~. 
THE '~OQ~AM WILL·,XECU', IN THE COWE- 4K 'I.""') A~O t~E 
~i~r'i l'teirlCO' · 
'He IT AR' I NQ AooA,.. IS 114·, I' • .. 

'0 R£"I~ '"eVlou,~, "£01'110 LIMI" 'TA~T' IT 2!1~ 
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i'Oo"us or IUCI( LIMI' II[/SUTU 
j .. 0011[119 0' 'ROG"'" I "'EIIRU'" III[OUU! 
iAoD~ns 0' M!CIIO IRUK II[(:IIITIIII 
.. AODIIUS 0' I(WU-L Sf nUl IIn~ 
.... 00"£11 0' K['f'iiOUD CIR 
i ,001l[lS 0' I(t'f'BOUlD 8U"U 
i ,00"(11 0' TELE,II !NTU eill 
j ,00lln$ 0' Tt!.""'NTEli tu,,.,R 
WIO"UI 0' "EM IIIG.' l'tclS',* IRI 
\ ,0011£1$ 0' CONSOL IW!few ilEa IITC" 
1 AOOIIEIS 0' CONSOL OllllLn ItfliUUII 
iAoollus 0' LINE 'IIINUII StA'UI llta 
iAeo"us 0' LS"[ '"I"'U DAn Du',r" 

'"rMOR¥ "'N"G[I4E~T AfGIITE" iDe.rlSEI 
I(I'Ollll~ 1723U 
I( J "OR1I' 17231112' 
I(I"OR2' 1723~" 
KI'Oll7, 172316 1(1""" 172~" 
I(II'AIIlI 1723'2 
!C1,,1I7, 1723'1 

UI'01lIlU71U. 
UI"DIt1u776U 
UI",II.uHU' 
UI""7U"6~1 

1,,01l.U7n .. 
1I1101t7l!17221' 
IIII,II.nnUI 
1I,.IIh21ZUI 

II~I'UI. SUCIC 'OINTtfl Inrl'!C 

1f1C"'" '" IC".-.... 



rIlDN' rNIS 
DIIKtc 

MAona.',U. I •• oehn ILIU 'All I 

"18111 
1118121 
".8134 
"Ul"a 
1111111'1 
flllll'" 

""16' 
. ",11164 
!Ifll" 
",117, 

",.U·' 
".12'4 
IIUlI 

'41,,, 
u .... 
I14UII 
nil" 
1111141. 
IIhll 
IU ... 

"'1111 

112111' 
"1114 

21U737 
1'112137 
~U"7 
",,12737 
1112711, 
JU7e2 

IIU721 

'.nlla 
un'" ... 2117 

.... all. 
"un7 
#U71117 
f!U7II7 

IIUIU 
•• n", 
flIilllliU 
1"10I1'i 
17211111 
fI"8Il'l 

11111l1li1 

"'122" 
112"'· 
"12"'1 

,,,1I2U ~12"7 Il,I.lt 
BII1I221 "US'" 
UflZ22 rlJll14'" 
,,,11224 "11113-0 
""'22. IIIU2-. 
,,,11231 11111-0 
,,,lIi32 II1U" ""123,, 11127117 ,,,1231 ."",111' .. 

'. 
11,12"1 eu.", ".112.1 
"111112 4• "".111 ulla-' 21U..,l 
ula" nUlla 
,,,'a'a "U,U 11,,12'. IIU..," 
UIIZ" 9U'"$ 
""lIa61 8117'7 
",,1262 ""l1li' 

UIU. 
.,11116 
1I1111f!4 
i.II'1 

1 "flGI:I.:LANfOUI lIT .. I"""'N'. 
1:11011' .... .. 
.IUhU .. .. 
11'14."'''' 
IUUIIIII. . ,.".41. "".u. '." •• U ... 

IIN""UCTION [lUATU 
lI"hTl"I' 
'COl'Ed"T 

,LIlT ME 

(III:T il A''''' I",n '0 hI: tlllIllI 1I0U'lttE 
,leO'E ,1 AN EMT '.A' 

,.U' 
.lIeu,,"'E TO sn "Allin ACTION fN~'L:E ON Mal"' "A~I'" MrHOIIYE, 

'IAIICIII. 1721111 IAOOII[IS or ,.11' OISlllE ,I,RIT¥ IIEG 
'AIIYEe,l UIIU • iAOOIIElI 0' 'AIIITV INHUUIIT y!CTOIl 

• "lM'1 MOY " ""'IllY ••• ,u\lre 'LOAO YEC"~" 
I40Y .u, .... ,,'"Vl:e., UNO '111011 ,¥ LEVEL: 
'lOY .tIlIlVEC.2 ••• fRIIyrC IIET T I"E euT '" ,,, ¥rc'oll 
I40Y '''''1. "E"IIVIe.' 100 IITI ON TI"f eu' '"'P 
HOV .. "ARCSII.". ,GU rJlIST "051111.1 ,0IlAUS 
HOY '1.112 ,SET AlGI STEil COUN'E. 

Ul MOV 11, ,1111. lin ACTION IN'II.E II, AVAILI 
UIOYE INnllUCTION WILL SET lC'le~ ENUL.I: " I'IAIM' "All"" eA In 
100D I'A'UTY iNO MAL.T ON "All.,., [lIlIell I' MOS .,lIlfY 

ASL 112 .CMECK I' 16', IIEllIITfllS MAYE 
ICC 11 lifE'" fNAILIO .,.. ,e • "nu'uc 
,!!lUI 
!lOv .nUT,,,e JOD '0 I,."T 0' ,tst 
MOV .ShIlU.'C ilill GIf 1.0WU/U,,"[1I IUI.:OCATlON 10U"OUV 
MOV ,'hlln.'C ilh.t wnM LAiT "'to 10UND,'" 1.1141T1 

,1I0UfiNE Te SAY£; Rr:GI5T[IIS ON 'Nt IT'CM 
.CIL.L[O IY SAVE MACRO 0" ,JIll tlCi.UAIIA 
IIlvII. "'OV cSIII •• n iUY[ IInU"N I'C 

MOV II!> •• IS" 
110V 114._15" 
"'OV IIJ •• ISIII 
"'OY 112,.151'1. 
!lOV tn •• I1'" 
"'OV U,.cs.q 
HOV "e I .,.e ("nU"N 

111 • ICDN'ArN' IItTUII" ADoII'11 

IlIeUTlN' TO II[lTORr: "EaIITEIlI 1&1/[8 ON tME nACK 
.CIL.LtO Iy "EITollt "ACIIO 0" JS. ,e,,"rITII ,"U'" I MOV I '.,., is illvr ·"UUIIN'C 

MOV I~"' •• III 
HOV C~" •• IU. 
HOY ".,.,12 
MOY !S", •• n 
MOY ... ) •• " 
MOV U',.," 
¥OY '''C).,.C i"r:TUIIN 

111 • iCIIN'A!N' IInUIlN ADOIIUS 

"IIUI,·UI 

lIellU, '12737 1118tll "'U4 £~~=~II '~~; SUIII~~~~~~"'VI:C 
111'016 1111" MAL T 

,I'oWr" u" IUIIIDUTINE 
~11I621 1112737 ueu. • ... u "uII, "'Oy ."OwPol ... "vEe iRU'OIlE '0101,11 , A II.: Til AI' To .0wE" 

(oew~ IIOUINE nOyE 
l1li.,.16 
ullua 
~i1I1U4 
III11U:t, 
",u'a 
BIU"" 
1IIIl"'" 'e"'2 
!eU" 
1IIIl1t .. "",72 " ... " ",'7'4 ,.1712 

IIU7116 
'"n7 
nee'" 
""aI7 
II.U'S 
11 •• 717 III.'" 
""U7. 

.",u 
fl2Iua 
'4U" 11' 2'U11 
"'512 ... ,., 

177772 

II,Uta 

1122" 

I"'U' . .,,,. 
""" .,.,112 
121i31 
111".'11 

"un7 
1146111 ... 
."us. 
IIns." 
fI"'lI 

I •• ,., eun, ........... . .,.7-. ".1211 I."" • .,n7 17"" 

111 n 

.1Ii"T",S., c,e,. 
" 11 
n "e. ',""INT 

J lET I' ACI( "Tit 

ilClLL '1"1 

j"I'" "ESSUt .IGININI IT 'DI.!;OIfING ADRS 

MOY 
eLII 
,1010110 
INC 
INf 
Jill 
,niL 
JM" .. ITAIII' ,lIuun TfI' 

,ncli CuuU)',ewrR'lIL:ED'Cl')CU) 

,"'" I NIITr I '101" COOt uno ON\,., 19 'Nf 11011 'UTU, 
ITe UI! eOOE ,,,Act ". ,III '.1. IN '~II_Ii . 
'OhOIlI MaY 'R'I,"'"RYE~.I i.rT ""' OU' '"A' '0 IIUU_N 

lEe (In c 
TI' •• ,,,,.. ii' ~ 'I", OUT OCCU'" 'NtHWwlN '"'tiT 

:J 



~ell7" 1I341'!1 
,,,117'6 "U"'l 

11 

iINI'ROC'ION IS tXECUTI:D Ie' WiLL It IrT 
(AND I' NO TI~E OU' I Cf wIlL II! CLURED 
IIIIA~CW " IC' SfT (TIMEe au'' 
iA60-[!S 0' NEXT SUI'E.t To 1111 

8187" '1'131 •••••• lSI 
C'") ,lIS. 
U'IIIIIVIc·a 
ilia. .. 1111 

iFln'OIlE TIME OU, 'IIAP 
,'Gn FlUUAN AOORU! UCK TO luatu" UI'" 3U116 

"aIl1" uu-e 
111171. "''''''2 

""716 
lIal71, 0'Ulle 

"IUIII 
'aUIII lIeUI 
".1112 flUIi 

lIl1'U 11111 ... 

"11'" ulllen 
"11111, IlIIeU 
""U12 ",,,,,,e. 
~a1l1~ 1'1110"1 

""IIt16 )1'''2 4 , ""Ul, ~H166 
'''lI26 ~1I140J. 
'eUle "!'~1:J1' 
""Ul6 3U731 
~"u-, "'11.16 lI"U.' nU16 
""U'I ~lU31 ".11" 1637:17 
."U'2 1lJ2737 
1110111. 2III'"J 
"11112 U31", 
""U'I 11'111"'2 
"IUII2 2I;U117 
"01111 "'U'" 
""U12 ""321 
IIUl14 alii" 
IIU11. eeU'J 
~"1121 ~U'" 
'1II11l6 "11'''1 
~"H3" 11'",olfl 

"1111132 n27S7 
"IU" "lell 
"IU'2 . "'13711' 
'llIIU.' "'1U'" 
,.ll'l IIIU2'" '.n'a U8514 

II II u .... 
IIIUIII4 '11'" 

. e10'" 171'" 

iIl!TUIII" [ITIoIE" TO L:,n Ollt NtI' SUafElt 

,I'" Tt eKIl • WORD iCONUfNS CLOCK TICK COUNT 

"CIlN"INI "'IS COUllT 
~cONh NS , 11.,1,1 cOUNT IN 000 I.tt 
iUlo rlLLr" CHARAe'llI IN EVEN Iy,£ 

.IIUII. 
IC~TI I 
InLLSI .WOlilO • 
~ ~~~~:lc; • IN r 'CTOII '''OM fIe 'a i;~~' :lN~,'I~=~;~ ~!~N C~~~'OIl 
II[IJU I III iCO'lT, YNI IIELOCA no 111 ('~r III 0' TIoII: 

iOlll';! ~AL COOE MOYfO I 
'AsTiDI ,WORD e iCONh!NS 'JilIS' &0111 0' eC'O[ '0 8[ MDVID 
',,!,MEMI,we"D , JCO'l'AtNI Lo~t" lI[lOCA'I~'I saUNO'''Y ,00RrSS 

ell . rQII~O~ iaIlANC~ TO XOII T[S"II CO~E 
,SeOll[ IEM'I SI:RVIC[ 1I0UTIN[ . • 
,Twll 1I0UTINE ALLOW I T~E SUI'E.' to 8E CON'I~UOU'L~ 1,00111:0, 1"RA'fO 
'lOR NOT ITUA'tDI arrOIl[ IUH.NY'IO N[Xt SUaTEIT 
ICOIIUI "all 

lilT 
I[C 
BII 
II' 
lEO 

SCo,.:I' "'OY 
"'OV 
IUB 
lilT 
lEO 
~OYI 

111 liT! 

,.Il'Il.2I SII' 
U . 
'-!IIIle.""5W 

' •• UfII,"IWII 
SCOPIC 
1111.1111 ) 

iW" R[GI3Ttll 1£' lIT IU ON '"AII 
iIilIltA~C" Ir NOT 
tllll:TAI" "EGunA sn 
,C~[CK II' l' (CON,rNUOU! lOO'" 

1I1 ... A(L-1 
•• rACTOIII"'II!L'1 ,"[1,111 CON'£!NI UN"[LOC,TED -1 
...... IIWA iLOA" 'DIIl1/45 MICIIO alllUK IIrGt 
u 
USWIII. "U'-EIK iL!lA/I "ICAO !tRUI( 11[0 111'101 U •• 7 

iAUUIII" TO iueTEn 
fl14111. 171'" leOllfC I II" 

INI: 
.41!1'.'.~ .. 1I 
ICOII[E . 
(pte,. 

;suSTut IT[IIATION OUlllfD, 
iSIltA"Cw I' NO IHAUION OUI_'O, 
jorC""'[N' SU8,UT I HilA" ON COUN' 
iCONTAINS SUITEIT ITEAATION eOUN' 

O[C 
ICOIIID I •• 

IINf 
elfll" 17"66 SCOllrJ, "'OY 

ua ... 171'" 

IU.lI 

IColltEi MOV 

"" 
,1I0U'I"E TO 
"tCOce III' 

INI: 
MaY 
"OY 
"'DY 
IU' 

5COIIl:II 
"I!,!lCOII[O 
ISII) .AI. 
scolln 

REL.OCAT[ P"O~"'M 
'11.111,"'1,,111 
n 
,,''''''D,II' 
III •• II!! 
IIIZ,U 
III~IR' 

.. "un tT['UTlO~ COUll' 
iGfT ACDAUI or NEXT nn 

CI!D~ 
ICi/ECI( I' IIIELOCATION DU!III:D l'IU21 
iall'''CN I' NO III[LOC,TION DlSIRlO 
iOU , un 'DOIIESS 0" coet TO IE MOYfO 
iSAVE 
tGU LUT 'DO"fSl 0" COOt '0 III: MOYED 
ilU eO"',,:NS • 0' WOItOI '0 RtLec"E 

rRI!NY IN" ""CYl1',U4 31-0CT-1$ zutz IIA~E • 
ClUKCC 

!'IIIU" L'll.III2";J "'OY 112.11:1 iSlvt LAn AODIIUS 0' coeE T~ IE MOYI:CI 

",,11'6 "'731 8111114 '" ""CTOII ir!Nn III[LOCATION II '0 tIIlIIIU 
",,11 6 2 IlU"U !t'll: US 
UU" 3U2~7 1111211 "'OV IIIZ","n"C i51 VE III[TuIllN PC '0 NU' tEeT! ON or COClt 

"lIl1i"e 1111:1"'2 flun MOV ,.,AI THEM ."2 ilfT rtllU AODOlltst 

"au" \'lU2U lUI. aDO 112. R' ilU eo~", I NS LAS' MIII40IllY lODIllUS 

1114,ULITI'IE" 
in !IE uSED 

·21U'" ~21il4n .,,,Ie CH" ic~rcK 1" sU'F'lCIENT MEMORY ItE"AINS 
UUII2 1111111 ,< lliofl " IU2.,. 812022 nl MOY I RII).,IIII2,. iR~LOCA'[ PAOG"'M eOO[ 
"IIllZ" "aue;) CHII III, R3 iCAf;CK I' I')ONE 
'IUZU 0IIIU1lS INf 11 
'21U12 3a4e-z '211 CHII _ellll,_,A2t iCQ[CK flU' COOE WAs RI:LOC1TlD 

""U14 ""lUI lito I·' i"IIIO'EIIIL Y 
11lI1il16 UU0il wLT iEIllROIIII COOt NOT RfI,O"'tD II.0'E"L.V 
"ua"l ~,"ellli CH" A •• II' iC':'EeK lr 'INIIIof£D CloftCKtNIJ 
"'1222 "1137;' !tNE 25 
11I1Z2, iIl10207 351 MOV IIZ,"C iGO UI:CUTt IIIEI,Oc"r:e CO~E 

"eU'" 3U1i'1 '11 "OV I"CI,PC illnu,." TO N[H nctioN or CaDI: 
",Ull .1101111 IItEf"c. " iCON'!',IN!I IIC or NEXT nC~ION 0' C~O[ 

,"oU'INE HI '1IINT ASCII I'IUUIiE', HU!AO[ MUST ytltHI'I,n WI'H , • IYTE', 
I'IIl1Z32 01""6 ."ltINY! HOY "",_eSIII JSAVI: ilION THI: !UCIC 
flI12l, 91""" "'II II a "'OY ,;CISII .. III' ilin MUSA~t AOOIIEIS 
"112" 8"'16 11.",,112 .... "2 ADD 'Oc,ZtSII, iA~JUI' III[TUIIN IIC 

"U-6 UU" ssl Maya e 1I.1I.,-I!lIIt ;POliw elolu ON 'IoiE Ihel( 

"1112" IIIU!'IJ iN[ 21 iallANiQ I' NOT UAMIN"O" 
'012'2 e,,"26 TIT IS',. ""0P fAM I NAT 0111 0'" 'loll! .ncil 
"IU', "12.11 MOV ""1·.11, JAU'O"[ II' 
"1112" e1fZ"7 IIITi 'c; jRnuII" 

lIU2'1 11'14167 'UIU lSI .1111 IIC;." . iT9"~ e~'"'C'E. 
UU64 122726 .... U 31' CHilI 112, lS'Il. iC.:I[ K , CHaR "AS, LINf 'Eta 
un", ".u .. INE is i'''A''C~ I' NOT LINI: '[ro 

"11212 !'I167'6 I."''''' "OY IFlLLS,.CS'J iG,T • ar 'ILLER' "EQUIREO A~TrR 

ul 
(1. NI: '[[0 AIIO 'ILLEII CIUA1C [II 

1112'" 1"366 I ... " DECI a. I !III IO'C~E~EN' rILLEIII! COUNt 
IIU"2 U!2718 II.' II ;aIlAJjCIoI I' NCI MOllE tlLI.UI NfID[O 

lieu" 314117 .... n Jill IIC," i""E , 11,1.[111 CIiAIIAetER 
"un. 11,,172 III Ii 

uuu 11":17 1""" ," TSYI '''"1 iWlI' '011 OUTPUT DUlcr 
fllUJU lin', '~L ,.' iTe neOPlI RUDy 
,.UII n66n .... 12 1.77, .. "OYI IC If' t ••• TII' n'" eMAue,u 

""Ut "11121'7 1IT1 'G ....... IIULL-' 
,IIOUYIN[ '0 "LACE ASCII v,lour D' AN loe"CSI IN Te AIIClIII!U MESUlil: 

Inu. "0111"'1 
un31 ~"Tn 1"'" Jilt IICiunlil ioe IAYI REGlSnU ON 'loll: ITiCIr ,.su, aun~ IIUta ~~! !~IGln.R. iA801l111 WME'" llC'1 YALUEI AIIII! I'OR£II 

•• ....... t .. ,. .. III" •••• 6!t.',.. 



rUN' IN!! !!AeYU',n. I,-OC,." iii .. 'UE' 
Oll"ec 

IIIU~2 UUI!I1 "OY 1112,IU iUvl: 
UU·. IIIUU &II A'L 1112 1"'"" oun TO U 
IIU" "Ut IJ 11101. III 
uu', I!U " """ MOY .. ,II' ii'G" jOU~' 
e"'u', 11"414 '" n i .IN' III'T DrOIT 
I'll J', ",nez III -'1,; liZ 
U1H. UU'J "01. "J 
un'2 lI'U!1 DEC liS. 
~IUU uUH 'NI: II 
uu,. 111"'1 .... n 311 MOY U,'U iOIG!' !HI" eClu~T 
UU12 unl4 I" .. a MOY. oIlTA.Ut. It I. iLeA II 0 T INTO MIIUU 
BliP' .IIaU CLII II~ (el'EU IN~n 
11141, . U'.n, DEC .. 10Ee 0101 COUNT 
Ul412 uun INE II 
PI141. .. .,17 H'U' "III ·'.SIIUTII (uno.a: IIUIITUI '"011 Inclf 
111'11 IIIIaI1 lin ,e IIInUIIN 

11:""011 '["YICa: CALlED IY T"A' IM~'l IN.,ItUCTlON 
'U412 "nn7 17"" f".OIl, ,.T "'WII IN I. liN I:II'tClI" 
1111.11 1II1111i '''I. ,u 
1111'211 ""IU' HAr (E""*" ~C II TIf[ TOil NO"" .. 
Pl1422 P1I11I11Z '" ~ON ME 'UCIC 
1111.14 nun '21.11 ,,,,,, 

'1 unll,"'W" t'IIIINt OUT ontllEO' 
~UU2 !!II!"! liNi 11 I.IIIANCA Ir NO '''IN.OUT 
'11434 1I1{611 "OY 11"1,I'CI6 illyr 'e 
PIll'" 3"/U, 1111 ,WOIIO • l'ceNh~N' Uytll _C 
'1114'1 91U27 I!II.U2 "OY 11"1, (I'C,. iarT • ATU, OH T.A' 
Ul'" "Iuri UU ,wellO • (CeNhINI IUTU'I"W, A' filiI: or T,Wi 
11014" ""1'7 11"'2 .I'" .C IIAYII loe IAVI UGIIW" ON 'NE lTiCI 
,,1"2 1l137'2 IIU'''' MOV .. ICNT,u ,on "" COUNT 
11114" I,HI7 17"" ",111 'C,I'OIllM' (ao '0 'Oll"AT IIOuTINE 
'lI146a 1'116'" Il.0I" ,,1212 MOY OIOUUI"AIIU 'LeA& 'ICII VALUEI 
'U41, 01611' 0IIIQ!112 1112 .. "OV DUIT .. ,;"I" .. 
'11'" 1'1"717 171U. 01111 . ~C, ,~IIIN I.IIN' MUIU[ arGlNlND ,T 'eL~oWINC 40111 
''11u''a 011672 ~uc'" 

""uu ~U7r2 1717at MOY 111,"2 ion ,e 0, EIlIIDII CALL 
~IUll "''''2 'n -1"21 iCECIIE"fN, 'C TO ~r 
"111'12 ""717. 177612 .1$" ~C,I'O"MII jae' 'ON"" "ou' NE 
'11'16 :lI1.7" 17"11 . JSII 'C,,"RINT .. ;'''IN* MUUDE 8[G NIHI 1T 'OL~OWJNO .0'" 
,,,uu 0117'7 [RIII"C 
uuu 9"717 1 ",.,Z .IS III 'C".IIIN' ;'III"T lI[ShOE arerHINI l' 'OLL;OIlI"C &011. ,,,153, 1911662 DIG I '5 
,.U32 Pl14,17 177474 .II" 'C,',~IIINT i'.I~t MfS'AOE .fCININI IT 'DL~OWINC .011' 
".1'3, ui,u IT&TUS 
'11 , •• IIU7112 1717el "OV • 121 ,liZ j GrT "AU. " TIME 0' EUO' 
'at'" ""717 171,U 01'" 'C,I'O"M' ;GD T* ,Oil"" IIourr Nf 
"11~" ""117 17'''' JSII 'C,·,'IIIN' ilr.pl "nUOE IrGhlNI l' 'OL~OW:NG .D~= 
pn", l"lhU OllaTS 
fllI1'" 016712 17'U' "DY 111,"2 icn ,e or "'''0111 
"11"2 ",,,42 'ST _,112, 
!II. 15" 3,"37 11111IU 'Sf ""CTDII 
".151. ~1I{U2 .n 111 
",15'2 tun2 'UIU lUI ""CTO",II' iro"'" 'c 0' ORIGINAL CIIOE 
PlU1. ""'717 17'U. ",. "C,I'O"'" iCO TO ,0lll,..T IIOuTINE 

'Aes' fN" '4AeY11','U :thOCh7S 21112 'ACE • 
CIIKCC 

,,,1..,2 1.'J"1I7 1'74'4 Jill "C,,"'UNT i,IIINT "UIAO[ IEctNrNI i' 'DL!:OIlING ,0111 

"10'" 1111121 fRII"C' 
. ~'1611 181.,17 17'411 Jill ,C,','IIINT i'.IN' "f"AOE IfGrHrNI IT 'OL~owING &011' 
!'U.U 111662 OIllITS 
111161' 1111 
~IUU 0'.117 116411 Jill .C,UUT" ;IIU'O"[ IIfOUTUI ""0" .TlC~. 
'e1U2 ilIU717 112111. 1"'" ul IU 'ZlII"~SWII ;IIIINC 'ELL ON CIIIIIOIII 
"'U31 31{UJ I[~ n 
"u3a n.,.., 17UH "'" ,e, ,'IIINT ;'.IN' MnUar: .UrNINI IT rOL!.:o"ING AOIII 
Ul63' 11117'7 IILL 
'1164, e"737 l'~'" III. 'S, "'Will ifd .. , i,nll '"INt IIU? 
111116 4 , UI III" 1 '''I. , .. 
"IIIU" 1liiie'" WALT 
'I1t" 111.11112 '" i 

IDfGIT TaILE 
IIU6'2 (lJ~'" DUTAII "11 
"1116" IlH"i "23 
PIli" e~2'" "., 
UU" nl ... "., 
"II1U2 0U ... nUl, nlllll OlslTU ',ucn '11'"'' · '111.'1 l1li11'1 
"l1t72 ilU"U ,AleNT t ',A'CII (1')(11) 
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J UnU3333333 nR!!' .. DDRESS Tefl[ R[LOCAT!D 333333333 
"l"U ;'11117"'21 "£L:31 "OV PC,R:'! jG(T pe 
'l'!HI ""'. TS' -III,) jRr CONhlNS THE "ODlltSS 0' '£\.3 
'1"12 i'llUH ,~I!IUlUl II!OY IIIJ,u,."STAO iSh[ 
'1"16 !lle7:!' "OV "C,RI' iGn CURII[NT PC 
"1,'70 lU7"" "1,)21 SUB ," R:l j5uBtlUcT lIeLOC"l'~ r6C'0" 
'l'U' "111031 ""111114 "'OV IIII, .. ,ACTO" jU V! II[LOCA TI ON r .CTOIII 
"1·,31 "Ul72!1 "'0'1 'C,Al JUT N!W SCOPE IITR 

ICw£CK STACK OYEIII'1.01/ 
~1'~32 ;)13"" ·177716 ".13', OY'I.WI NOY UPS·'I75 i'ivr !IUTUS Ip.j 7S Bnow 
'111"'1 I"lIIe37 171776 CLII "~Sll is!:T KER"EL 1400[ 
"1"-' 2'18"6 "0'1 PC,.eS"l JPUS'" CURR[NT 'c ONTO SUCt( 
"'1 4"6 ?I 62116 "'~"2I1JII aDD '2h'"ISII) irnA" 'OORess or ZI BElOw 
"l"':Z 2'11637 UUL!14 "Oli eS"I,,,[RAVE!: jsn ["RCA HC'O" 
"1"'6 CU737 ",,1'3-1 ...... MOV 8;l",,,[RAYEC.t inT ,IItOAI TV LEveL: ., ON 'IIA6 
~1"&" \'IU'116 ",,,,,14 _00 "1hZ5, es'" iroR" IDOAtSS or 'U BILOW 

'1"" 01U37 1"1!I""20 MOV ISIII·,,,'oTvrc iUT ro' Tit,,, VECTOR TC '11 
'1"" "127" ";'''~'II MOV ,3,",."S" 
'1"'" "11637 "IU22 "OV IS","IOTYEe •• ;sn '''IORITY LEV£t.:"1 ON I~T '''A' 
~1'fI"4 I!Ul7 1 6 "OV ,'c,-es" jflUSII eU""ENT IIC ONtO 'wr STAK 
~1'U'6 36C!716 ",un6 &00 '6, eSP' JAOO OrF'S£' '0 I~" 'OLLOW1Ny liT! 
111'612 1!0000lUZ lilT t ;srT "IORIT'I' LEvEL: '.Clf"" ' T/ an 

jlIJO [If[CU'E F'OLLOWI\j(; , .. Sf ",[n 

'1'61" 1'121:"~ flU7j "Oil .~16,1I3 

"l'U, "'111'313 "OY 113,1"31 iLe,,,, ~76 !NTO '0011[55 376 
'l-UZ "'1'3"" MOY "3,511 is!T S' "CI( P'" .t.' aOUNOa'" 
'1'6U 3U767 lU •• , ell2" BIT .U"'.7S ie':'ECK " [NTEA[C '~ST h ICE"Nll 
"'1'63Z :'1'113' 8N! 11 iMnDE~ B"INCW " NOT I~ kE.Nfl. 

"'wE If LOW INS'RUCTIONS SMO~D ~~T CAUS[,'N OVERrLOw Til" 
'1'63. "n'16 TIT lSI" ;BfC'U![ fiT II , NON II0er'y1NI I NIT 
~1'63' 1I!2166t 17771, CH' 1$'" ,8US" ;se II eOM""E 
"1'6'Z 12~737 ,,,.111 111'3'16 CM" ,i.IIOPT,C" jC"ECI( i' 111211 OR 111" 
!ll'6" "u~u ILT 121 i."A~CW IF 11/121 Ott 11/4! 
~1"'2 !'Ii'" .EO UI ja'''''cw Ir 11/" 
h'I" I"un, .. .,.~. '1"1" "CY 81',!U icwANcr CWECt( WOIID III H' " il," 
'1'U2 ""'4117 .R liS 
'1'114 11111.., ..... ,. "'UI UII "OY ,H,!lI iC"INGr C.oII:CIC WOIIO III 'it r, U/2. 
h"'2 " .... 3 U' 111 
11'''. .u.,. U., HOY IU) .... "'. iarcluSE 01' &OOA[$I ,",OO[ , 

!Ii'." ", .. 1e nil" III ."" ... uP. iatCIUSE or 100A[S. ,",ODE , 
-l'U. ." ... nil". UII CLIt .. '" (areAUIt Drs' AODRUS II) 3" 
Wi-"I ",,,. "" .. , In "If'Je.,I". tlfCJUIt or IDORESS "'OOt 3 
1114 '11 "".U I" 31 1 ....... _(;" OYER NON Kf""[l VOilE TrST' ........ ." "vr •• "III n .... WILL a@I!IJ • ., Ifll' 1111 Wr".,[l "aef) II 



DUKeiC IIASlc U "'HILY INITltucflO't EXIII' "'AeT,,',II. U.OCh" 11112 '1II£ n 
DIIKCC 

h'714 156131 
81'712 'U7'" 
h'716 1116" 
"1'733 ' "'IU' 
11"34 II 616 
111'7', 1"13' "H', '" ... 
'1,' i 6 UtUI 
h"" :OUUZ 

uun, ,71'77 
lIIlJ~'1 
17777,' 

1"711 
177777 

"1'7'Z 0U7,. I." .. 
U'7" 1141., 

~1'712 
1'1H'1 
!il1"'Z 
1'1 4 7" 
"1'UI 
11'J.12 
"1 "114 
'1 'IPI 
'l'JUI 
~l'UZ 

1'1'"' '1"11 
~l'U' 
'l"U 

U'IU 
"1'I3Z 

'1"034 
"1'136 

"l'JI" 

~l'I'Z 

At"" 
"1'"'2 
"1'"'6 
~1'"&1I 
'1'1'2 
~1"14 
'111"'1 
~1"'2 
"1'J17, 

IIU'31 
t1UU 
"U'C'lZ 
PlIIlU 
lUlU 
nun 
uta .. 
:I.uea 
1"61'" 
nuez 
l'IlUU 
nurl 
~,,'., 
3,,~.a 

"'Ult 
11.14" 

'!l32P'0 
I'IllIILH'a 

"'"Z07 

CIIut" 
".IIeU 

1"12136 
"2~''''' 
"'UII'II 
'Itu, 
1I!J737 

"'i'U C2271J11 
"',U"l 

n.... "'1" 
..... l 

.... 22 I .. n. 

"'In", 

"'1'~" 

"1,,34 

111 lUI 7hl, "~SW*' 
MOV .u"s~ 
MOY .all, ... IIII. 
I" (I",ISII, 
ADO "'1.,21'11' eVI "'I\l1L 

'" n 
IE."Oll IEIIYICE !lOUTINE 
IIi woY 1.,,*,111 

MOY 11".,-1 
MDV .ITK'TII," 
If I.' 

iUlfOI, HOOE Ins h'''11I 
(nT "ACK Ill''' 
.II)OUL" NOT '''All 
jlfT KUNEI. ,.08£ 
JUI' 'EiT 

(IIvr 'c 0' I/IISUuctloll 'MIT T"AII'IED 
.IAYE -sw 
JUT IhCI( "" 
iE~"O.1 AN INS'"ue'toN 'WA' VAl NOf 
JIO"E9£0 '0 TltA' '.a"E& 
('" eo~tArlll PC, "I CONTA'NI 'I" I" n ,£I(" '£I' 

'Ti" IEL!)\! ''''''!lUCTION' "IL.L ClutE A 'fACK OVE""LOII 
.. Ael( .'" II IT n. 
31 'O~ "1.21",£""Yt! jSrT E'~OIl VECTOII '0 ., 

MOY ,,~,S' iUT shcM II'" " ." 
MOV '1,"2 
CL' III 
eL" rllli 
ASL lIa 

tNCI ""* aiL liZ 
ADO IIe,.r"1 
III. Ita 
10' 
ASL 
JSII 
"1. 

(IrTI liT I IN ~. 
,IWI" INDlcaToII lit 
ilrT! liT 1 1/11 ~I_ 

IN R, 

JUT! ItT 1'1"1 

is!T! liT 4 IN R' 
tNeTEI 11/" WITwOUt 
toen NOT SET In .~ 
,srTS ItT' -IN A' 

lll.OCI"M WrLI. '" A' 'U,,(- ON OVE.'~OIo/ "'II' 
"1 ~IS -a,A' ,srT A~P~Oll~1ATt liT 1M II 

IC"'CK ". 'It, 
!lUI 

.T! iRnllllA '~OM TIAIt 

,~ 

II 0,vEC.2. "JOhrC 

.IOn: INSflUCTION. IU" UA' 'WAT 
MOV 
CM' 
.WOIID 
"to 
'STt 
ItNr 
CM' 
"EO 

"'K".,SII isrT "ACM 'TR 
CIIC'.... iElew INnlUCTtON In , 'It IN RI 
1'1 ice'l',rNI CHrcw WORO 
'S (R" " I' .1 OR ".1' I' ".3' "2' 
"Oll'~CII ICQ'~I( I' 11/.' 
'21 illlA~eW " NOT AN 11/" -
13',11, JUSE teo KOll •••••• , CWEeK "O~D 
II 

OiOtet.C "SIC il rAHILV I~ST.UCTION £X[., ",CVU',U' ~"OChn 1{liZ IIAO' ' .. 
DIDKCC 

h'l" 11"'1 !lZII wL' 

,ElIl'"OUTfNt 
!lil'1"2 U27~t 81 .. .,. til "OV .oT",S' iUT KrANEL IT 'CI( IItIl 
!111'l'" IIU7'6 MOV IPC'.,.ISP' i"O.w OLD 'Sll 0/11'0 IhetC 
U'U' uefl'll 711 ,WOIIO II (CONTA rNS IAYED .IW 
!lil'U2 ''''U''' MOV 'C,.II') IIIUI" eU-REN' IIC ONfo "iC~ 
"1'11' U27U ""nee AD!) II.UPI JADD O',S[1' 
IIIl'lll1 ",gllleU liT( 

!'Il'U2 Ir!U'U pep)". "'OY .ITK'TII, SP jlfT stACK PTII 
!l1'Ut U2137 ""U6 III1111.U 140V .t-'WEC.2,',I:R.yrC 
~1'134 U4elllil . !!IeOll' 

<. ICItECK TWAT ALL, ~[!E-Y'D INS'~uctION~ 'RAil (TO LocAtroN {II 
~1'136 "'H717 '-'IIJIIUZ IJIIIU14 .UTt" MOV .i,.,SCO',EII (l.fHIT to 'wo ITr~,frolis 
~1'1'. P'U7l!'1 ' MOV 'C. Rl .UT seo" '01 /liTER 
'1'1'6 ;\U'~Z "1!1j!86 MOV 1).,"2 jon ADDItESS O. ~E!ERVEO INstRucTION TAILE 
l'1'1'2 P'6~HZ nUI!14 &00 "'ACTO",RI 
h'1'6 1221'7 Ullin 1'114316 CH~a .4'''0'T,C' i,eJU,' TAItLE IDORfS! If lf/f.; 11/.' 
!'1'1" "'1l4llZ "I.! UI lU.hi," ill •• Ual.E, lIiIl!I" 
"1'166 "U7I!Z UIIIl6 

"'1'~77 
AOO I6h!ll,~2 lll/2. tAa~E 

"1 '1'2 132737 flle"1 1111 lUI .4I1,,,OItT',Q'.1 lCW[CK r 11/.!I 'LeA'ING ,erN' is AVA I I.', 
"l'ZI'!e I'll! 4IIlZ lEO ,.' II"Al.'C~ rr NOT AYAIL"!.:E 
'1'jlIl2 011'061 "lIJeu, eLI! JIIS {SET TAILE T[R~INA'OIl aT G.OUI' 7 
!ll'21!6 1'12137 u'a4 , ""'iI "'OV 141,'.I!ESyEC tltT IIUERVEO fNIUUC'IO .. '''A' 
!ll'2U PU1H flU" ' "'I'U ADO ""'CTOII"'"IIIJE 
'11'UZ fI1t2"~ 111 MOY 1"21 •• ~3 lGET ,!"S, II[SE~YED IN.tlueTlo~ 
"l'ZU nt.,. 1[0 n ' li TE"MIH,nl THE 'AILE 
1111'226 1'1!2U MOV C.U*.II. lOfT ,loUT -ESE"VED INn~UcUON iN IIRDU' 
"1'2311 1110317 II! MOV .3,C'C, I[VE,U'E RES[RVEO '/IIST1ueT.ON 
!i'll2 ",nul n ,WORD ~ iCON AI/IIS II[IE"YED , .. I'"UC ION 
"1 '234 lIUIIIJ "I.' (£"RO~l INSTltUCTIO~ IN "' 
'II1'a36 lUUI NLT llts! lOvE 'AILEO '0 CAUS! i 
"1'2 41 11141.11 liLT ,IUUIIY[D IN,,"ueTloN "'l' 
:!l'Z'2 "U4U U '11 
'l'Z" "12716 1l'2!1, .$1 "'OV '·U,.I" qeJUIf II[TU_N ,e 
h'a', US1i1 '11'" 100 ""1:'0" I IS" l e .E'UIIN TO 411 
h'Z" lIIun liT! t IInURN TO .11 
'1'2" 01111314 .lt1 CMI' 113.". ,I4U 1I110UI' 0' .. nUvto INstRUCTiON' 
!'l'Z611 '11'" eEO 11 iBuN ellEcUTEO 
h'212 ",lJz;l3 INC 11!3 l~NCIE~~NT TNII .nE"vro INltRUCtlON 
h'a .. "1711 IA 21 , 0 "'Ill ONE ANO EXECUTE 

.UILE 0' 11/",11/, "ESERvrD IIoI.fNuC'IONS ,. TE"".r .. '" 'Mr hlUt 
!IIl'~66 111II1II'" "' 

, 
iG"OU' i 

"1'2" PIli" 77 lo.o~, I 11'a'Z "1211 lUI 
'1 'a" .. ,217 227 lQ'o~, " 'l'Z" I •• ,. , .. It 

"1'~1J' 1''''7 17" IQ"O~' • "l'~·a '7,." " ... 
"1'~14 .71771 "'" I -II 

P1'~" 1114'" " .... jUOV' , 
·1'311 U14'7 UI4" 
'l'lll """ ",,.. - ielou, • 

~~ 



. \ 
Olll<e.c IUIIC UrAMIl." nlTtlUCTlOlit rXlli 
OIIKCC 

h"U 11''''' 
!ll'311 17"'" "l'H. 17'H7 
!i'U2 ""illil 

'l'~U 11'18. 
IIl'3U ntl'" 
'1'~31 111211 
h'332 ' .. 237 
111'334 81 ..... 
!'1'33, nfH7 

:g~:~ :~,,~, 

11P177 
.U, Hun 

1.",77 
II 

'TlIU or lllll, 
nl • 

n 
118 
13' 
'UI 
'777 
'un ,."" 
U,UI 
11"77 
17eell 
t.""" , 

fQ.O~' , 'l.oaUN, 'IIIN, 
t" tNlt-UCT!ONI 
.' T!:RMINAfU 'ioIl hlLr 

Sl/21 ~ESeRYEe INIT.Ue'IIINI el 'EflMIN"r' '~E tilLEt 
tG-OU' i 

}rnCl~" 2 
.j .. 
(G10UII S 
, .. 3 

1G.O~' • 
('''OU, , " 
j;IOu, 
j " 

Pl'3', 1 .. ..,. 
h'3', 11'717 
'1'3'11 Hun 
111'3'2 1"'71., 
'1'3" ".U .. 
"1'3" Ilun., 
'1 'l14 ncul 

IIIl1n 'I'IU 711 "011' 
jl TUMINUEI 'ME UlLr 

'.nV£c., .... UYrC IIltsTO.[ RUt"vEtl 'Rllt to NAL t AT~ U 
sco,t 

'1'36, 
"1'3" 
'1 "'1 

~1S7I7 
~1~131 

2,177', "'U2 
17'''' 

ICilCC!! Tw!T 
,Cl:ElII[D, 
It'VCNlCt MOV ",SW.35 

"'Siol 
-I'" I 
IIC,.IS·' 
•• , lS't 

iSI vt sta TUS 

"1''''2 

'1'''' "1"11 

l'II'''''' ~1t7" 
aun, 
1'1'''1'2 

'1"12 3137" """"U 
'1'41, ~U7U 1777" 
H"22 19112'1 
"1 ,uc "11'714 
'1'47, 'I1Ul 
"1"31 UUIlII 
"1,.32 l1~UI' 1'114J'6 
h,.3, '16.l1li rl'U' 

~1"'2 1'11"31 1II1'J76 
'1"" lIU82 
!ll'"'''' ~'U"" 17'I'JII'" 
"1"" "11711'2 ' .... I 1111 
1111 '461) :131'121'1' 11' 
"1'H2 :'11123 
"1 '4&4 ~"I17 U8\ilU 
'1,411 1131221 UlIIllI 
"1"" :1'1""3 
'1'41, "12137 ".11'2 PIli'" 
'1"" ""el' 211t 
Ill'!!'" '521214 
"1"11 I"U'1"3 
'1"12 G2U1!3 

OiOKe.e -'''Ie 11 "'HIL." INI'fIliUCUOIIf nu, 
r)lot<cc 

"'1'H4 
'1"16 
!IIl,,20 
-1"22 
"1"24 
l!1'~26 

"U4~1 
1IU~1II 

:0'0244 
:"1'e214 
::011433 
~IIIU2'l 
11114111 
1I1un 
11'3'1 
111"'1114 

"1"3" 
~1 "32 
!!1"34 
h"3, 
h"·1 
"1"'4 
'1 "., 
h"'fJ 
'1"'2 h''', 
~1"61 

Il12U7 IIIII111U 
\lU1'6 

"""'''III 1'1101'6 
21U716 1!I1III'J8116 
UU"'i 
11411'1 

"1"62 ?1'7D4 17'7" 
1111"66 PllU.O 
"1"'e 1U1U IIlIUIIIJ "1,,7. "1"'14, 
~1"" "U716 .,11'. 
'1 "0"2 ""111112 

1'1"'" aUU";J 
1'1 'tf', uez'" 
81"11 1127" "1'61. "111"'36 
"1'61, unT' 
'1'U" 3111'236 
"1'U2 "II1U;S 
'1'624 ~lf6n 
'1'62' I!'UlU6 
Pl'631 1IUIII 

"1'132 !!IUl'" 

'1'634 
h'&3, 
~1"" 
111"'2 
"1"" 
111'''2 !It'''. 111"" '1"" , 'l' .. a 
"1"" '1'''' 11"" 

"un. 
['lUlU 
"'1'3 
1121'6 
,..,2713 
"Ii.n 
:!I2n .. 
~'UI1 

1'"'' 
lIun 
''''II '1 U 1112 
n .... 

171777 .",,, 

nl 

.' 

iii 

ill 

eL" 
CL.I 
"ov 
ADO 
liT! 

TST 
""1. 
"%5 
"011' 
AI" 
8[0 
eLI! 

. RI ,. 
RU 
"OV 
eL" 
illS 
"0'11' 
eM" 

11[0 
wL' 
~L.! 
91~ 
"DV 
8 Ell 
HL'I' 
AIL 
BCC 
c~.­
MOV 
.. ov 
,WORD 
MOV 
&00 
'T! 
SCOl'E 

MOV 
MOV 
Mova 
"DV 
aDO· 
"TI 

JCLEU MOot lIn Ilf 'SII 
iflOUT I N[ TO CLtU 
jl"'US 1010110 I'IWI 

jCL:UIII ,SII & [X[CU,,[ rOL.LOlilto' iNn 

"T8ITvtC.I,ioU', 
.P!W.II' ;1.0'0 IDD"ESS er IIIW PHo U 

.. c".et,,,. 
IISWilT,,' .... 

"O"',CII 
lIIS 
'2,1,1'11'.·, 
'l.U 
"2."" 21 
"'SlfVEC., 
A~"2I!I 
allIS 

([11"0"1 ,sw rAIl-tO to CL.UIII 
.GrT C. Ty'[ 

, jGrT 81T HAS~ rOI '[IT ",,'HOlf II" I" 
(T~t ,! .. IIIHCH CAN ,r IU/eLU.EO' • 
• CWEelC ,r M[" MGMT II AVAlt:AlLr 
i8 It AP!CW I' NOT AVAfLABLE 
JUT aUs '''21 Jr "E" '''SH' 
iA' • 'rs' lIT 
icwtelC Ir an CAlf IE SrnCL:EUrD 

icwtCK " TEIT WILL: IE' ,,~ .1' 
.A'I •• ,TII'vrC.2isrT ,," INTO IIETUAN 
IR., iCLEAR ,a .. 
AZ,C'.I jlrT lilt IN'O '111 
IA'It,,3 (GrT ,It 
R2.R3 ,CwEel( 'WI' "' illS 919 iN ,n 

,.4 

1112.1'.' 
IA4Jell3 
U 

JEAIIO", 81' IN '" "I~!O Te IE' IN I'S .. 
JCL[A" I 81T 
jCLUR lIT I ~ IISw 
iGfT ,sw "nul.' 
i81,,,cw I' alc ABOVE CLURro lIT IN '1" 
i[ItAORI 91T IN Itl ',ILIO '8 eLf'~ IN ,SM 

.a jSIH" tnT In 
11 j8~A"C~ I' ALL II'S ~o, 'EsTro 
eu, ;C!:UJI ""UI ""I •.•• TIIfVE!.' ,IIUTO"[ T liT II!TOIIN 
(I'c,.,-e'" ;'111" eIUGIN'L S"'ul ON .helC 

, !!I iceN"INI ORIGINAL .. I .. 
'C.,ISII, ilfT IIrtuRN .c 
". "II' 

•• 11' .... A4 
.',.es'. 
.l~". eSlI , 

"1;,,1511, 
16, ,,,, 

nAVE IISW INRI 
"'US" R4 o~to shclC 
un PAJOAttv LEV[I.: , aND 
'CLEAR 'TI lIT AND Ex[CuTE 
'INSTRUCTION reLLOWING AU 

TWAT A~L aI'S IN TNI: eUU~N" !TACK "'I CAN 'E SrTlCCEUfD 
.!.\VE 'TACK "'A MOY' 'II.R3 

eee 
"011'1 
·Olt 
,CS 
INC 
8[~ 
I40V 
"OV 

.wLT 

.~.,."." 
SI' 
11 ,I' 
IS 
SP,R2 
"3.S11 

JUT S'ACK "'" •• 1 
j'''tlT Atr • a IT '""OUG''' ILL: II' 
(81T 'OSITIO"S 
,,1oI0ULrl INC"EM!NT I .. TO • 

iSlvr fRIIO" 'UCI( ,'I 
JUT I"CIC "''' rolt Til" 
i[·"ORI 

,'lIr"OIl[ O-IIINA,- 'UCre ",. 

Int OlltRATIO~IS USI'" 't)E SfACK 
.. ov 'II,AI jllvr !lUCK ",. 
"OV ItI.R3 
CLA _11I3J 
"OYS '.I,-C'" (e,II1 it 371 
CHI' 13'7,,1111 ,CQ£CK tw" ONI.' tYI" .", Mil irrretED 
INI is 
CfoI' 1113, .' jCQEefC IU"II.OEC 
1[0 ,.' 

WL' 
INee 
'S' INI 
eM" 

(SI' •• 
f1l31· 
It 

·1111,11' 

iCIiIICfC IInul. \' 

le'Iel aUTI., He 



'" 

DlOlCc.e U'IC Ii 'A"I", INIT~UC'ION IXIR~ "'AC'Uili. SI·OCh" Itlll 'UI ., 
"'llCee 

h"'2 lIIIi"l IU •••• 
Ill'''. 15UI, III .. ,,' 
11"'6 IIU" CO~ .PISI ,CIIIUU1717 
h'711, l'UU IICI' .UIII.I.3, 
unl2 11217U H'.·' CMII 11" .... '.,3, ;CIlCCIC _flU!. T 
unl6 uUU INf 31 
'111'711 nun CII, 111.", 
h'712 ,.iUl Ito ," 
"1'711 11 ..... 311 lolL' 

h'7U lUn,. " .. ",. ,,,I f5".,n'" 
"1'722 u{,n INf II 
U"U lIiU..,' . C'" III,.' 
hnu "'1i"'1 Ito ,-' !tn,. u ... •• ," lolL' 

"'1'''2 8127" 1')1111' "Ov n •• II" 

h"" 1'161721' 111"11 ADO 
.2 ." 1111"'2 21127112 U'''l "'OV 11~"I1.IIa 

hn., UU" c",. lIa •• II" .. 
hn', 1.11114 'Nf " 1I1"'Z ul..,a C"' • li'I·.III 
hn,. .. un .Nf " '1'''' ~Zllllll' c", "',S' 
1J!1'7I. n{lll ItO ," 
'lnlZ 11441' ". WL' 
~H'7" IU'" MOV "I,.fS" jllts'O".: all 10 IIiAL 118" '0 Ihe" 
"1'71, "1111" "'OV 'c •• tI" 
'111 ,,'. 1'111716 ...... 'DO ".Ullt 
"'1"" 3111112 "TI 
"1'''' 11 •• 1, ICOIIE 

'lcwECIC TWAT 'C' II' I[TS/C!.U.I ,"OllrllL'f 
"1"1', "un1 1""'. ClP' "'Ov U"17'."C,. iLoae COI4I"I4T 
~l'IU 0'''''' U ,WO"O • 'lUll, I'IU 1 III ee ..... "OV 'C,II,. (GrT CUR"[IIT IIC 
"1 61U 1627111, SUB . ", II," I'OP'T "' '0 11 AlOvE 
!!l l n. ""52' lSI 10C C"'" i,eo lei afT TO 11 alDYE 
'1l1li16 ,nu', III.' .,It" iSIII" U 
"line uu" IVC n iUajTlL 1'1' liT snl 
hUU "22717 ".,"'.,. 17"" CM' .'7"71.11 ,'cw[el( R[SUL' 
!It .. :sa "1111 8[0 , .. 
'11132 u .... WL.' ;EIRIl. ~ r NCOII"fC' "UUL' Ilf is AlOYE 

ill,dO lIES! 0' DaU 

'CwEtlC TwA\' CD~DrTtDPl COO[I ,lIr I" ,"ep("", wWEIf i IIIUII'rlll c eu"",N' PC, 
UNO TMIT NU"'IEII .1 ut CO"PaRrO\ iNe VICE YE.I'~ 

'1&134 U.111!1 eMil .. ' "'O'v 'C,'" I ~rT CV."[NT 'C 
"110" 311'''2 '40'1 "'."2' iSlv.: IN III 
~1"" iII"a"a INC "I i"AlCr III II "'" 
"l"'Z UI277 ICC 
~1"'. ""2'1 *CLC! C"N iCL:EU C IN. tTl 
'11"6 "21112 CM' .'.'" ice"'''''E • WITM "1 

OIOKC.C ,,,,SIC U nMIL' tIllST"UC'IOtf Utll, 
"IIICCC 

'1"" n3al"~ 
"l"'a 102402 
~161'04 1"11411 
lI1U" . UUI1 
~1,,6, 1144'" 

'1'012 "lea7'7 
~1 1164 UII2l!1 
"'1 6166. nun . ,f.' 

~1'"" 1824112 
"ll1'a lIIi4111 ""-
"'lA1" Ulllli 
UAI" 1.,41, 

"1'"1l1 "'112" 
"l'llla 0132-1 
'111 6 11l4 11102" 
"1 6 1P6 "'IJI/a" 
'1'11' lIua-. 
'111'112 II!U2-" 
'1111' ;"Iua" 
~1'116 I1IlIa-" 
'l'"le lilia" 
'16U2 "112'1 
~1'"Z1 ""a', 
"1 112' lIIIa'" 
!'1'13, UU" 
"l'lU "IU'I 
"1 1134 ~'12" 
'1113' ,,"a" 
~111·' 11 .. 2" 
!'161'a ,,"a-. 
"161'. lin', 
hll'6 .IIZ'I 
1161" nn·. 
'1I1'a 1112-' 
"1'1'4 " .. a-, 
h61" 111112-. 
'111111, 1 ..... 

'16162 1'11"12 
111'114 "61711' ",lIn 
"161" ~U'" "Ull 
'til'" " .. ," 

• IY .. , .. , 

lSI 

III 

SCC 
BV!I 
BEC! 
IIHI 
lolL' 

Ice 
e""8 
!leI 
'VI 
8[0 

'''L !ilL' 

~2.A' 
21 
n 
II 
,'" 

iCIRI, lilT SWOULO In 
iv BIT I~OULO CLUII 
;1 .tT I~OULD CLUIII 
iN at T SWOULO lET 
j["AOR, CO"""!: • IIUN .tl '111.:[0 '0 
isrT CONOI'ION COO!I IN .IW eD"REC'L' 

iUT CONO 1'1 ON coon J N IISw 
iCIl"'a"[ •• 1 WfTN , 
ic BfT SWOULO CLfU 
iv ar' SIoIOULO CLU" 
il IIrt SWOULO CLfa. 
jN .n SWOLD C!.UA 
iE'''ORI CD,,",IIE "I IIITN II '1I\.:EO TO IrT 
;CONOI'ION CODES 1111 'III eO""rC'LY 

'Iaa NO' C2 •• ' INI'.UCTIONS 'OL~D~~ TWElt NO' I ~A¥ 
lar CHANGED TO TEST CDOE I' 'Ht NnD A"!SU. TNE Tn' eO"E IwOOLO 
,.1 '01 IT ION I "DE'tNOEN' AND s"ool.e "UN IIMCN "ELOCltED ., 'ME '''OG'''''~ 

NO' 
140' 
NO' 
10101' 
NO' 
NO' 
NOli 
110" 
NO" 
NO' 
NO' 
WO' 
NOl' 
NO' 
NO' 
NO' 
NO' 
NO' 
NOl' 

"0' 
NOl' 

"0' 
NO' 
NO' 
'COpt 

"'DY "G,II' 
.00 'U.III' 
MOV '''fLOC,'C joe "clocatE '''OG'''M CODr 
"0' ;,ltOO"&M ""UANI Nrlthl 

13UUUnnn loa" 'DOlin I er CDN '0 It ItI.OCA"1I unlUUII 

.eMECIC T" ,NU'U'U'T. 
,"ell. 1 eLIt .,he,e • 



aUKe.e UIIC U "'111.'1' IN'T"ueTIO~ UEII, 
'ailKeC 

OUKt!.C 
OIII<CC 

hU"2 
U'2114 
1116212 
'1 6214 
P1Ul2 
h'23, 
fIl'a36 
11162'4 
h'2" 
11162'2 
U'i'6 
"11Z61 
IIl'2'Z 
1111266 

1i11621, 
"1 62

'
6 

"16~'" 
'~1U"'Z 
'163"4 
HUl6 

'II1U12 
"1 63Z1 
'lU26 
~lU34 
hU36 
1I1'~'4 

1"16J~6 

1111 13'4 
"1 63'6 
1111 6364 
'163"" 
!!I1 6 P2 
'1'3"6 
!!IleU'0 
1'1''''6 
~lU1e 
~1 .. t2 
IIIl"l~ 
"lU 1'4 

Q!U7"l' 
1'132737 
ntH' 
I1HJ1 
012737 
11127&7 
u'n7 
tUn7 
111831, 
uun 
!lUUl 
fJlU14 
nnn 
III.U 

11'737 
et,n"l 
""227 
fit "0 11, 
",uri 
Plnn 

~n,.,,, 

~U7'3" 
PlU737 
PlU62 
8527'" 
1124" 

13:!737 
:0810'2 
112137 
;'Iun7 
ZI!IeI/JOiB 

10"'" 
UZl3'> 
'12737 
;0'''227 
~""0~1I 
"12737 
1IIJr3T 
11441'1 

3'111'1> 
~16'" 

IiIASIC U 'AHIL.Y 

"11436 :'lU737 
"1~4'. 1111 !I til 37 
"164'0 "'1~'U 

"164'4 fn2'7 

"1'"'' IIH'!l8!1!Z 

'l.HZ .. ,.,37 

"1IU6 "''''2'' 
'1641e "'"!1e37 
"18&" "'''!le'. 
!l1"·" "H7'6 
~18'P2 "" I!' III "'2 
'1"1'14 ."Uu'. 

U"lII 2IJ2137 
!ll.,16 111813 7 4 
"1,,2111 1111"'" 
!!I16,14 teElIIIU 
"1"'16 1'11671'12 
"1""2 "''''767 
"1"'36 "1'7"2 
"1"~'2 ",u,n 
'1"'6 "U223 
!'Il"'" AUZ2J 
-18"2 '127'" 
!'I1 8,80 "~2137 
'lU66 Ill!:!" 7 
'1"". "'12731 
HUP2 111"'2" 
"1 86'" 11610e 
!'!16612 1'126fU 
'1"6121 IIIele02 
"16622 "'01'7 
!I1"U "16702 
'16632 "'n,~2 
!'Il"" "U'~2 
'166'21 "!lelT 
hU·. "12'" "1 11 6'2 ·14216 
lit II". "3~1U 
'1116662 fI"f."'. 'lilA,,, '12137 
"116'2 :JU137 

"1"'" ~U,·. "1"'·. "'''''Z 

11111111 177"4 

"'16Z'1: 1111064 
IIIQ1ZfJI 11111116 
1'16316 "'1144 ,I..... &", .. 
1 7"" 

17"" 

1'1011'1' 

"3"111'12 211 .... ' 
"11.,4 rlll"l 
~1If1JI!'I ""'''z 
"Iun & ", •• 

MOV 
III' 
!lNE 
May 
MaY 
"I0V 
"oya 
TSTa 
'''I. .,. 
lolA" 
IIR 
'SI. 
III" 

Moya 
111:0 
INC 
, WOAn 
fiT! 
.&lcn 
,[YE~ 

'C."l 
UIII,"T". .. ' 
,u",'II'YEC 
nn, .. ,."VEC.Z 
.NUI.I.S,"'U 
.H5G ... T". .,,'" 
••• 
.n"l 

'I'ISG ... T'8 
zs 
I"CI· 
21 

<1')(4(1)(1') 

iCwEeK I" TTY II IIUDY 

iln " ... INUUU" VEC'OR 
i,IIIOlln ... !.EVEL • e~ I NUAIIIU.,. 
~'flD.US 0' IIElUGE TO IE ,,,,"EO 
I "I'r , I lilT CH""e'EII It' M!lUIl 

ilfT IJ IJI' IN Tty CIIt IIfG 
iW'I' 011 '11IIn IN'lIlAUIII' 

iCLf;U t[ 81'r 

iTY"E ewARACTEII 
iall,,,c'" I' TtRMIN"O" , ,. 
iUT "'SG TO "I[lIT CHA" 'D~~$5 
icoN',!NS 'OOAESS 0' c ..... '0 If """Ea 
i"rTUIIN 

'AOUTINE TO 
(will MOV 

MOV 
!COV 
lEV 
till 
~Y! 

TUIN ON KW11-1. I.IN! ~LOCt( 
.", 1.,,[RlIy[e., 

" ,VAILABI.[ 
.S[T U" 0 I II[CT A' I O~I 'RAI' 
II.0lO INTEIIRUPT yeeTOR "I ••• LKY[C 

.3u, UI.I(Y[C.Z 

1111111,"I.I(S 
'J$ 

Isn PIIIORITY l.['IEl II ON INT', 
'StT TIHt ouT INOICAtOIi 
,stT INT(RIIUPT [N'BI.[ 
ISKIP P"IO.ITY "SIT."ION T[I' 
IB[I.OW I' ~o I(Wthl: 

."oUtSN[ To CHECK PRIOIIITy ua""'lo" I.OGIC 
"WE 8[LOW TrST WII.L IN~I.IT 1~'rll.U'" ON L[VEL , '''10 'lOVE ILOCKIN; 
,Ou' Tw[ I.-INE CLOCK I AND TW[N IE' 0111 TWE TTY TO INU:IIAUP". NU' THE 
I'.IOIIITY L[VE~ WII.L a[ SET to I 'l~OWrNG !NTEIIAUP'S IN WH'C~ elSE 
IT~E LIN( CLOCIf cn LEVEL " S"OUI." IN'l"AU" 8[rOIll[ TWE TTY cat LEVEL 4t~ 

"'1I~0Z8 17171. "I" .2" ... ,sw 
IIN( " "'''''3''21 17777, "ova ,3U, .. PSI/ 

.,.,,,U4 14 0'1 ""v[e, e'CI. 
11' ,W~AO ~ 

177~84 '5'9 ."P5 
BPI. ,.4 

'16424 11111.'" "OY .ZI ••• TPYEC 
IN~ cPC,. 
.W"IIO I' 

"lI1J, rlllll" "OY ,31.'.LKYEC 
177'71, ~1.'8 "'5\1 

21 i wI. T 

Icwect( )r 'T' II' IS sfT 
100 NOT 00 T[ST " S(T 
IS[T PIIIORtTY L[VEI: •• 
IS'VE 'TY INTEAAU,' y[eTOA 
I CON' AI N! eUIIR[Nt 'Tv VECTO" 
/CW[CK I' IIUOY 
,WII' '0' fT'f' "0 afCO"t: AUDY 
IS!:T N!:W YECTO" 
15T'~L W'I't~G "OA LtN! CLOCK 
ITO IJE AU!)v 
I SET 1.1 N[ el.ocl( V[1!TOII 
ISE' ".,OAlT't' I.EvEI: ~ 

,arrOAE 'H~ Ll~E C~OCK DR BO'N ,llLEn 
I[AA~RI [1'Mr.A Tty INTrR"U'T[D 

'0 INn_IIO. T 

!lit " 'Elfl' 'U' 
1 '''3'4 11111.4 3S I "0'1 11, "TPyre ,,,ES'OllE Th VEC'OR 

INST"VCT10N tX[II. 04lCYl1~6l4 3".OCT-" :H1t2 .,G[ 1P 

flU" 1'1111'" HOV "I''''LKYEe I stT I. I H[ el.OCK VleTOA 
17 171• ~I.·a ''P5101 IIU:STOA[ P'iORIT~ LEVEL II 

"1'''Z. "OV ,".IS"I 'SET AtTUA~ aOORrSS to " 8EI.OW 

un16 '11 i'fC TICKS IINC"E"[NT tlCW eOUN' 
ATt I AnUII!,! 

'1'~1116 'st CL~ .. [IIItv[C·Z 'AESTOA[ EIIROII T •• ; '0 H'L' ". 
rNOI N,OP 

2,71776 E1401l CL.II .. "sw iCc"" MOO[ 81'S IN IISW 
CLII -ISPI iC '[lit PSW 

:'11&:»"'4 "OV .... 6,.IS"1 
ITt iGO TO N[lI' INIT "'!~M 'SWI!I 

""IIUI 14 0'1 IK"T', SP iSrT KtIlN[!. SUCK" " iHOT ,,,,\;iCULI: 
i'PlII 11/211.11/'" CIf'" 

",1'11"1 17756. ItU 'UtIl ... "S iCIo/[CK I' OUTPUT DEvICE IS auSY 
!tNr ,.6 ilS AVAil.6!lI.E 

17"" TS'8 tlSWA iO~L.rH [NO or PUI TYPE OUT I' SII,.e' 
B"L. 1S j9 11 ,NCW I' $w7 IS ~OWN 

un·. MOY ItiNT .A2 iGrT P&!5 COUNt 
lH"2 ,J$1t "C,5'O""I'I iG~ '0 101l"'T AouTfNt 
ClU6U "0'1 'OIGITS.l.1II2 ·iorT ,ICII V'~U[' 
I'In711'Z "OV '''AS~[S.A3 i A~D MY!: THE'" I .. TO "£lUGE 

"DV I H2)+,c R3). 
.. ov (1'12) •• 111 31. 

... aSS M[SSAGE AOIIS to 'ULUY-t S£AYICr :"2IU1'- UIll!2 Mav "'aSCNT .".04SC 
Alii'll!!''' 17"" illS '1I',,, ... T'5 iSrT Ir BI' 
lIJIIII!611 .I'I,nu nl "OY 'II':lWo.: •• ,·"YEe i[NA~I.~ 'OW[II '&rio '''A'' 
0"0~48 ... ,.21 I40V '34", .,,,ryf:C.2 i'AIIlA!?'" ,. ON POWEA "IL: 
1621'1'2 INe IC"T 

iGtT 'C, TY"E 11'5'4 '40111 Opt',CP,'" 
'1'1;', 16111. eM' ""'II'"I,ltN' iCWECK J' [NO, 0' TrST, 

''4E n ia-AoiCQ I' NOT " r"lD 
01e2l6, J"" ~ONE 
1621'6 !Ii 140'1 rCNT,RI I'GtT ,us COUNT 

asl. liZ 
To i.6 01'111 !lIC epPASSIJ'. "2 ilorMI' "'51 COU"IT 

"I ... U CL" "11 iel[A!! t 8n TIIIUI AOORln 
"'lie', ",un "OV .... "SCOIIIO.2 iSET l'fll"ION cou",t , .~ 
'-'1617. MOY II'SWT&8fZI,f", i'oSW "EV' 'ISS '$11 ON SheK 
"I •• l, ~IT ,U,IS" ;wtLi. ,~. BIT IE SEt Olf l'EIIT III&SU 

!Itt' 31 iaft'.,c~ I' NOT 
",",ra .. uu MOV f2, "SCO'E'.t isrT J'[.'TION COUlft • 2 '011 '" liT .,,1, •• ''''16 MOV IITI1,"1I isrT "BIT T"" to IInulIN VIA 11 
fI,UI, 311 040V """TI,-e'" iAU"'. ""01011,,, AT ,,,lItt 

"TIll ·n i"nta.' ,IIOII'UM " nun IfIT" "1[11 'sw 
il'.O" t'l~t If Lew, ~O'EI 'HE ITI IS 
iCQ."uo '0 'N '1fT I' '10' IN it/", Uill 

, ... u .... r .... • r' u ... P .. "." IIIAMi ... rn, , .. IInftel'. '.ee .... eMIr Alon n • 



DIIKC.e UIIC Ii "MII.' INITIIUOUOlf ElIII, 
alllCec 

111716 ,"7" 1"'1t 
1111712 un" 
"11714 l'I!U' 
"l17U ",eel'll 
111.73, U!2'" ,77772 
"1'7:14 11.13', "lA,:!' nUf' 
"117" 11"17 un16 
!'111" """1 
h"" nun ..... 2 
!llt7'2 III,!U, 
1'117" ""712 
P1l'" ",ea', 
"117" "'12" """2 UU., 
'1'7" "'lS7 ., ... , 

l1li117'1 nUll 
1II1A712 nUl' 
"l A7" l'UIU 
"117'6 liller, '1 'lIP, lUU.' 
"1 'e"2 lU", '1,,11. ,U'l'I 
'1""' "UIlI' 

"1'11. 17'''. 
"1 '112 11,,74 
!Ii ,,14 l1f7', 
!ll'll. 1.7f, .. 

"1"'" QlIIJ77 
1II1"U "''''377 
"1 "u !',n", 
"1 '.u 11(13" 

"l'U, I'IUII2 
111"'2 IIII"~2 
!Ill '.34 '1",1" 
"1,,3, ..... u 
"1'.4. ,,,.U ,.'tit ,21117 
!ll ".. "44514 11140U 1137124 

UI II 

"'I 
"L 
CL" 

I=~"D 
lI"Ir 
lIun 
.IS' 
fIlOH!G 
MOV 
IIU 

"~,,. 

". C'Ct. • LI 
II 

'G"".,N' 

"'2.'" OOllU 

jll'n 'Oil ~UT CNU&CTI!II '8 IE ,IIINUD 

(orl.lV "AUI"IG '011 trLr",! to ,IN!lM 
,t9"NI CN'"'C'EII IE'O"E IISUING IItlrt 

i""I"" Mnlut ItG!NIN' n 'OLL;ONIND 10111 

;DAtclC DO",CT!l MONI'Oll MOOi 

LOd rC'L I .1'" 
NO' 
NO' 
'10' 

'G,c"U loe '0 OO"lAC'U "ONITOII YIA II 

OO~UI .1M' 

1'''[ B[LOW 'ULE IIE"E!ENU 'Nt 'NENI 'IW IE' I' '''IE "110111'" ON 
,SuCCESSivE "ntl', 
"loTr "'IE IIELOw 'AIL' ",,, BE ""clUte to CAUIt TMt '''OllllM To .UN 
'UNorll UI[II 0['1"110 .,II,Mt'EIlI 19 ""CAINQ I~ 'Nf DEli lire 'All "all'"'TE" 
"ell [lIAM'L[ " eAUI! '''If ""~Gh" '0 liON W!,WOU! Srf'l~= 'l'AI ", =1'1' • 
II" ALL "UIU "aTeM OUT Tift '" lIT I~ Twt TAlLE', 
'I~T'II ""1' , iA~L lt '&~IL~ C' I ' 

" ... 21 '."'81 \",.21 
lU,U ,un' 
""n, 
p ... u 

ill/", III.', ONL' 

ill/" ONL" 

,TWE BfLOW TaBLE ,I 'NE 'liT "ll~' u'le Ta OtTERMINE TWE, iNOfX VALUE 
,Nr£O[O TO lET TNI '~EW' "W~ 
C"hUI 177"4 ill/ll 

"",. illite 
1"17' (1[1" 
l 77'" ,111" 

.TwE BELOW TULE R[""U,N" 'HSIf "',, SN THE C" NMICN CAN IE IET/CI.t&lItD 

.[-veLUO."'G T'lt "EGIS'[II 'E' lIn h 'liE 11/.'. 
"'wBIT, ',el7' iill" 

"'I'H7 ill/,. 
P,IIl" il '" 
t7'3" ;11/" iliEDsfT '" II CNECWE~ fL,ENMf.!, 

"WE BELOW hBLE CON'aINS 'N!' • or I',Url "t""I"EO to CO""I.:E'r TIUT 
"sTUI ,WORD 2 ili/fl, 

• NOli!) 2 il(/te 
,W!'IIID • il(/" 
,WOllet 11 ill '" 

'"fSUO" 
"111111 gAlCU USU!2>'LOW LI"Ut· 

DIOKe.e _"IC 11 fAHII." INITIIUCTIO~ rx£~. 
!)IIICCC 

!Ill ",. "'" "1 '.', 111, unn u.n. MIII2' .ASCU 'tUG" LP'IYf' 
IIIl"IZ 1'114114 1'I4"U "3752. 

"1 '.'. 
1111, 

!'1"'1 UI 141.12 ""32 tNe"SG" ,ASCII CU)(lU'gIQItC DOIf!' 
"17", "'Ull "."., finn' "f, •• nil'" p,,,,, ,END 

~ 



DIOKe.c "IIC It "MiLo. INITIIUCTlO" hI". l4,eYu.u. lII.oChPl nltz -ilr n 
OIOKce lIyll.0L. .. ~c 

IC. ,un""" ACl UIIIIllIl Ict ,IIIUIII les 'Ulliln 
IC. "8l1li"8 4 IC' ",Un8! 'Den ""Pl' loeu IIH2' 
loeu lUlU loell' 8171'" 'De" l1li2'" 10el "U.lf 
'oe2 ,,(1482 1 . AOC' e",.;n 'OCI IIIf1t122 iO~' ""'"3' 
AD~II "lI7a2~ IDOl 1IIfl712' 'OOU lieUlI lDel!! IIU1U 
'0~2 till". 100;' I1U3" AOOI II 11!l 72 10~' U2~:U 

ASI:BI 11114111' 'Si.IIU """1' ASLII3 ''''61' liLt. 111'1211 
1St.: 96 IIIl6U' 151.8' 111'17;1:16 'SL3 Qll!U1I Ut.:l IIU"'" 
1St.: 3 11"'348 lSi.' 111'1"11 ASi.6 'UP;! ilL' 8"U62 
IUSi III!'4264 URBU ,,,,.382 ISIIB2 U5P,. UItUI IInu! 
UAB!J II!!5". .,IIS6 ""Ul' ISIB' IIIHU' i,ltll 8I!312' 
URl IIP36,' Ulli ""464t' "13 IIln3l' III, 81l1"" 
AS" II"O'U IItl.L. ""1 ,., "ICBl 111123., IileBU IIU:!!" 
IIIC~ ,,3"'" !lCl IIUPU 'lei .U6U • e:s I\H'2 
tile' 1112'1' "INIi' UZ'6lI '1"11 IIU!l22 t I !.I IIU3l8 
1I!i!' """1' 11115111' 110"1' '151 "U'l' tU IIUU' 
!lIU' II!f'", IIII!I7 112n!! III'Bl hU2" 'I'at lUlU" 
Inn 111'11 "1'" lunl "1'1 U",2 t '1~ UII"'U .,,:.. ",,,,,,,, 91'1' , 1"11'118 1111 '2 1110671'1 'I" II!!'IIlU 
!!In 11'11·,,11 1I"ytC , 112'11"1' ~ • """I'!U ~BfT IItUBIII 

CC" ""2'" eel ,,1II2t,,' CC2 1111!126ZIJ ~c~ 11lI2131 
ec. ~1!I2a4 , ~iOj(,;o iliH0i e~~" "~21\'l f'''''BI "102H 
e"',s:! ell~4. C~"B3 DU'2' r:;""N "16='3' ~""II "~"2" 
e""Zi 11""6' '!'!"1 ,,"7144 C""1& !lt0'6' """2 1110"1 
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