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Resutuo 

A Scmãutica * A~ o• Ulllõi forma lll' Sl'lll illlllra l>ruolacional que lcm como basl' o método 
algéllrico para csp<'dliCôlr Tipos i\IJstralos de l)utln~, <lcst•nvolvida com a liualidadc de tornar as 
descri~õcs formais mais 1 ••otlflrl~·usíH•i\ c porlantu, 1nais su,rC'l(VI'is ii utilização prálira. 

Os vlro1s tf,. l'lllotpnl allnr Hlll~i1.11u ua 1!1:1 :ufa 1lo• lltl1• ~ ~ ·•olo • o•11l;io, lc; lll iuRi,r;illo fll'llln~ a milhiH'" 
t lt• tlb ll:irÍuH t'lll ludu () IIIIIJiciU. 

Neste trabalho é :~pn·st•nl a1l:1 u1ota Sl'lotâlltka fol otlllf de uma das maih disseminadas fiasses de vírus 
,lo• computador, So:ln·/tllvt / .J. 

A lJlllrnr t 

At•fruu .'H 11tuut1u .. ' ·' 1, la/' ,f f,J I), ,,/,/ruuu/ <,, ""'"''' .... b11/ 1/ , .. /,, .. , d tHI /lu o/y, ln,,,. uu l ht~tf ftn ' 

'/I' '''fY"'!I ..\ b .... lrtu·t /)ui" I !JIII' /1 wu .. tlt ,,, lo!'• ti '" ,,,,k, /u• lltul t!f ... , -, IIJIIOII' "'"'' '""'' 1 ,~oo/tllulub{, 

"'"' !00. c"·''',.,, bt "~', 
/h• o""''"'''' ,,, ""'"I'/""'' d "''""I' ""'' "' lho SI/\ .~,,., lho"· ""' ' ·' u// III'' r· tlu tl'lltlol ""'" 

hu 11 t/t .. /1111~ ,/ htj dtJJ• tt II I t /, ...... , .. u{ 1'11 U '' "" 

IIH Jununl .... , IIUIIIItt .... uf 11 • /, .... uf' ''"'I'"'' t ,., " ·'' -' ' ' ti« '' rtbt tlltt 1 • 11 ,_, 1/ll't 11 111 tWIIU" ·'( IUIIU­

Ion •tylo, '"""'"'') '""" '""'' ,, '"' 1'11"11' ' ·'· ,,,,,, ,,,,,,,, .. 11. n,. "'"·'·' "'""!/"''''' lhl fll( /1- lmt)IIJII 
.. ,,,,.,,, "" 1./th .. 

1 lutrodução 

A~ ,Jt•M r i\,'lt·~ furru.,j , h ·ru ~ ~;1olu• ·~popul.u icl:ul•:' c untu rn•tt lt•ln tlt• l rttll,luiss:'iu tlf' iufunna\.;lu tl ft ntuclo 
d :uu ,. uau :unl.í~ IIU . I f••utr•· .,, v;i t j.,, ••!' ti lu' a •lttl ue J.,, 1•:11",\ ;1 cle•fi llt \;tu furtu ;l l clt ' M'lll ienlit•:t ~ . ttlgnuK 

" ' dt•hl :11 :o 111 : 'il'llllllll i o .1 () pt'l '" iuu.d [ l'lul ~ 1111-( l j: \11!,•:1.1 i< a [ (; 111·~~:11 ia nR I , 11 1' 11!,~ 1 1 a~ ! l j, !\ x i1uu:i.l il'a 
[ ll o~:or<'i'l. t:uj.!,II''IIX lj •• ll••upl,lliuual ['i1u11X:l. !'t1huoid 1Xf, , Stm·Xti, C:uu1o•1X!Jj. 1 : ~1 · ·' lonnali\lnos, 
f' llthur . t 11 1illt;ufo, tttlll '"' ' '' '" t III l''llltlcl'o lt•4ttitt"• Uolll ...... fllt " II : IJ ,tlll :tt )t•ttll ol tlu, p at.l a tlt•st t i\oiU tlt• 
fi ll);ll •l)!,l'll' dl' fllll).;l•lllllt l,•'" pfc·lil." , 11111110 f'."o·:of1• 1\ fli\ ;" ofl•,rri<,IH'' ohLiof.1~ l'rillll iiiiOIIIf'l<•las VIl 
)!,lall<h•' •l<•umi ' <' qua~• · i'"'" "l"''''"' í'"i' ci1·IÍ<In pl illrip:olu .. ·ul t' :\ falta 1ft• o•,t rulura do• I :tis 111éLvdos. 
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O cnfO((Ue tnais pronai:-.MH <t u St"'~uido IH'Ia S('l1trtutir .ttlt•uut:uioual , cpH' u1ili1.a u rollt«'Ílo dt• ''th• 

uotac.;:lo", ou seja, runçlK·H se· uni III ic'a ... ru:qwi:"" n nla t'lll iclaclt• ~ooiltltit it h din•l 11111~'11' c• IIU ''' 11 ~i~ttilit·adu 

(tlt•nuta~ão), <JUe l; um valt11 lllalt'lll~li" ' • • u111t1 11111 n<ÍIIII ' Io nu 11111 :1 fun ~ :io lJII<' t•xbt<' ll1 Í1ulo•po•utlo·11 
telll!'IIIC. 

A S('IIHinLi ca.d~ açõ.•s [r.luSSI· .. R~. r.lnsst•,R!J, r.I""'' ''R'I.t, ~ I' ""''R!llt) r • ., "'''"'"""'iola 111111 "uhjo•II\'U 
de tomar possível a cspt•dlit'a ç:iu da M'll1 :intira <lt• lillf\llaJI:••ns tlp 111 "li:' 01111at;ãn, uoi11orantln os p!tthl"llt.ts 
apresentados rom os fnrt1111li~111Us at' Íilll1 dPsnitu•. l'a1a is to, a' l"'"'"' Jllaj.\llt:Íiil'us ro111U l• ·~~:ihilid:\tlt• , 
11111dularitlade f' rcusaiJilid :ule ln1 .1111 musiolt•r:ulo,, ( 'u11t utlu, :o 111 ili1.:o\:iu <I:. M•on:"uol ira dt• a~i~<:s 11iio 
é restrita ao principal obj!'tivo <11' sua t·ourcpçiio, pn•slaoulu-M' taoniJo:uo para a dt•sniçiin foronal dt• 
COIICt'ÍlOS de Olllras 1\n•as oh ('jo~ni'Ía da ('OIII)IIItaç:io, ! lllltO ol<•mnnstmdu !'III [MusÍfalllt•!Jll) . 

Este lrn.halho foi IUULhatlu l•nr c•,;la tíltirn :a rnrn•ul•• ele• (H'''IIIÍNa ('III clc•"' C' ti c;tM ·~ runuai"' (' uhjf' LÍVH 

a <lcs"iç:W do ruouportauu•utu tio• 111u(;o da•••· elo•) v lo'" tio• t'!llltputaolor. A <lo•s.-riç;iu vi>t •••ttuiuli r a cll• 
açÔ<.'s permite t)llf' o roulhalt• a l ;tis pro~ra11ta1< s<•ja l'ft'Lu:uln tlt• ut :U1t'Íra tuais rl:tra <' M·~ura. l>l'vicln 
à aiJordagcm rigom s:t olo lllt;ttulu, a M' llti\.utica ,·, ;./11m <' wio mllln!JUII, ~ioupl11inll1clo u <'lllt•ntlillll'llto 
dos vírus e desmistific111;1io IJil<' o combatr cft•tivo ao~ IIH'SIItus, ntmualtll<' lltt• s uposto !'s tar ao akauct• 
ap<'Has de "supcrprugraula<lort·~" ou "~urus", :IJII'sar elo ra.' o "~Na I" tratado aqui st•r ap!•n:ts Jlôlra o 
sistema DOS/.80xHG. 

Na S<'Çiio sc~uiut .. , u tllt:lwlu utilililclu paoa a''''" oição follual (o apro•M•utaclo. lleu:t intruolu(iill 
gt•uéri( a au~ víru' ,; aprt'" ' ttlaoL1 "" w~:iu :1. N.1 "''\ ·'" J'(o clt''l'tita a M'llt :iutit:L ti<• aço><·s til' 11111 :• tias 
mut;u;õcs tle vírus M!Xta-fciru 1:1 t' lito<lltnenlt•, a •t•çãu !i runto:llt as rondusô•·• c tlin•çilt'S Futuras. 

2 A Semântica de Açõcs 

A SCIIIânti<-a dt• açõcs fui tlt•St' llVuh·ida por l't•t<·r 1> . M"-'"'~ ua st'Jl:lltlcla uo!'latlc da cl,;,.;ula olt• H(l, 
utili1.audu as ith:ias dt• M'tll:iulira ciPnutari•mal t• o tllt;totlu al~t;hri<-u p:om t•, pt•t·ifi<·at 'l'ip•l' Al"tra 
tos de l>aolus [lhli • Lallii , <:o~uo•niR, (;n~H<'Illl l) . Distiulaiou•ut•• tia so•uo:iutir a <l t•uuta<Í<Jilal , onolt• 
... oll.' no l :oçi>t•s s:iu ruuçitt•' ti·· alt;o orolo• tll , a " '"' 'iuti< a,,. a ~·~·, utili t: t a\iws ,.,, ... , ilir:ulas olt• furtu a 
:tl j!;•:htio-a ro111o olo•uulaçt"''· Aiutla . ,, '"'" :iut ita olo·uu t.orioual to•uo o unto 111101lo•ltl apo •u:" a uota, .ou \ 
( (• !'i: u . . ... \'tui a ulc,~). t'IUiu a uto .1 '- •'nt :-.u t ir., fi, . :t~ i'H'' 1u~~' ui tlllltl noltu~.iu ptulr;uJ 1,\ZUa \'Piuwrtl(• ~lõiiHit• 

p.11.1 t 'X))IP~~ar ili.;Ot',, 

As •• çõ.-~ lt•flt •l4. '111 tlitPI .I III••ult• . 1 ' ''111 .1 11l ic . 1 upt•t. tt hu•·'' d11' r oun ·ilu"i h ;hitu'-. do :uuhi•\utt• t·xplo 
ratlu. o u ~Pja . ~" ' ' (''st"•eu •a nun(UII tu iuual t• u ;\u lll ii i PIII ;, tira . Ao s t •t MI'Xf•tutada'"' . utn.t aç:·to olili1 :1 

tLulu~ ( inf••llna•~u••~ooJ l• ••''tHI••.., , , ~"1.1 I"" at,tH 'S illlf f' rÍ• •H'' , . ltall , lllllf' d.11lus pata a p1•'•xi rn:1 :1 i.;:io . A~ 

iufolftu a~iw' , ,iu ptuo o'"·" l·" olo · ltt1111-1 ~o . ttlual (•• , ,-, .. iu, l .tlllilll<'• llll<' lllt•l. l ltuil ;u;:iu1uul•• itpll•st•ut.ot 

" ' ""~llilllt'' tU111p1!11 , 1ll lt' llf t": 

• ffti/Uil , IJH:I tlclu lí'I IIIÍ itil dt• r• H iíl:t fl ll fl l l ll .d ( ttt•, it • ca .... f llllll:t t- t ~ a11 a)l t' lll ollj \"; 1 pcttlc• :.Ot'l t•\C't' lllild. l ; 

SI' 11 ;\u (1 \ i "t lt' lfl tlf; lll '"t ttlh•tuod h:t!'-, l u t) .l, i i ' . HJ H'' "tt lht.,t•qiit•u lt ·~ ftttlll t4~ 111 raJita111 ): 

• IJrr·, "I" . u.1u l•, l tii Í it ;tt ll l•• ;, ,., .. , 11 \inl { n .. , , t• c,,..,. , u••t.ltllllla t 11111 .1 .,.,,...., ' " hM•tr ii• ·ut .. ~~ t• '( t•t ul . ~tl .t J 

\ 11u .1 .t,:iu •tn• · ''" '"'~· •· lll tlil.td ,, (J.tl . t ,,.,., ,.,,.ul .tl,. '''111 .1111 it " , ) .. l''"~l ;"n •• 'I"' ' llõ1o 1• '1111111 .&11 1 

(u;iu IH'IP:O., illl:t lllt'l il t• illt:l \ 1 :~ clt • t' llt J,, f'•HIII• lttl t :t..., IJ dt..._ , j, lt ' lll·l -l.i lljH 'I •ItÍUII:tÍ ... ) : 

• J .. ,,JHII, ••11 "'i;t, I• I t1 111.1 l t ' IIII Í II .II~· IU t t •lll t'\ tt '\•ltt ( lnd .,, . IS ; 11,t H'' 'llh ·· l 't lll~ · olt•, tlillt s,tu t'\t'(lt 

l .td ..... a i•~ '1'11 ' , c• ' ' "''"'''• ' , , .. , ,, . n .. u• cp1•· , , ,., ,. 01 • ' '''\. ·11• 1 l l nt .t .11, ... . 'I 'H' ''~<!'\ t . q• · · ·· c~ twn•,,:ítia 
p .tl.t t•\il ót l i t t•'( t'C '1\illl t l ,t· . tlt tt • '"" ·•'t jtft II I ••' tptt •.t• ti it lll t'\ t•t 111 .1 .f.ts ll t HIU .tl lllf' lll• •. pt•lllllfÍIItlu 

as~itu •I''" ·• pt (J\1 111·1 · ' \· '" • , , ., tr t.ul.t ·• j.t l l ll ti t .u,.tn qtl• l t . tlt • d.t ' ' ''''\·' " 
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• /'rmr.<H nlf• · s:io iurur11oaçiH'' (poucl11 ~ iol.o, ptto 11111:0 aç:io) opu• , ;·oo 1•a~•aclas liiH'co:os "" iuíriu ola 
prcí~i11oa a~:iu . llcooa iuruoo11:u;au loaco,io•ulc• co :iu .~ rc•pass:ccla :otliault• lL IIH'IH>S cpot· sc•ja t•xpliri ­
tacol"colo• "rc•pooclu t.icla". pu do·ud11 M•r ulili t .ttla par:c rc·poc''-''llla r v:tlorc•s iult•r~tu •c l i.írios t'lll uma 
CUIII()IIl<t\,aU; 

• 1:'.-r·"fl"·' . hlÍll iooruoncaçi>t•s (poodo11icla., poo oooooa aç:io) cl"" s:iu pass:11las para a próxima aç:io, 
podt•o~tlv so-r onudilinoclas. S~o 111 iliz:ttl :" I"'"' rl'JIIl'Sc' colao liga~Õl·s clt• valorl!s a \'ari:ivt•is li' III · 

purt,li•'': 

J·'.. t,;,., ' ·' . s:tn i11fn1111 ;11:it(• o, (pltulu l itl.ts pur tllllil :.c:i\u) tp iC" ~o;:to pas..;:ulas 1•a ra lucl:1s as ac;t)(•R 

~"""''tiit•llll·s, poclo•no M·r nouclilir:ula~ por unoa uutra ao;fiu c• s:io uLili7acla.~ para rc•prcs<'uLar a 
at rihu iç:iu olt• valorc·s ll \':01 i:Í\o•i- ; 

• /' c r·uou llf 11/rl'. siin i uf .. oonaçi~t•s rnno a ""'~""' c,, 1 :oc lt•rí' lil':o clt• iu runnaçi~t•s rsl:Í \'c•is , mas u:in po­
""'" ser mudifinul:" , M' IHio utiliJ.aclas par.L I CI>n·~c· ul ar <L his túria. dr coanuuira.ção Clllrc processos 
Clllll Ol'l l'llll 'S. 

A~ii<·s pudl'lll sl'r l'Oitlp••'''" allll\\os clt• "rolloloinacloll'l"o elo• a~ill•h" , lln1 1'11111hi11:ulur olo• :tç:i.o rulll· 
lollla lllllol Ull clol olh açÔI•s 1' 111 lllllol i iiJ III llloiÍ. 10111plo•Xa , olt•lt' IIIIÍIIllllclll a Ul'tl t'lll IIli 1p1al U$ soohaÇÔl!S 
•••rao cxc,·utao.las, aJt: m olt• lllllllula1 u lloo xo ele• infnruoaçii.u l' lllrt• t•s,:l.lo sooh:tçcics. Ucnlu• ouloos, .ão 
rombicoaclorc•s b:í..~iros ele• açix•s : 

• [..or_) A a.ç:io "Al or A2" ' '''""''' 11111a :oç:io c•ulll' i\ I cHI 111. a"'' o•x<•rul:ocla . S<• a ~ub:oçfio 
E'btolloic.fa falhar. a out1a ~ooh:o ç:i(l c; t•xc·c. utn•f:o "' c•Molloa ela sulo:tçàu a ~~·r <'Xo•<ool<orla é não 

tiO'I••mlillfs til':o. 

• ~i\ ,,~;iu "Al and A2" lu 111111 ' I"' ' " ' '""·•~tw•' A I I ' \:! "•j:1111 I'St'oui:HI:oh cn l:ot••r;olmt·lltc•, 
Ull '\t•j ;t , a~ "\Uhti Çt M'' (UH)f'lll ' ''I 1' \ l 'fld :JII.I ' t ' lt l IJII •tffjtl('f otdt•llf Ull lllf'~ llltl Ílllt'll ;l),uf.tS . 

• r and 1.~ " aç:o oo " AI and tloell A2. '·" '''"' ""'' '" ""'" ~"''' III .. ,\'}. 'l'j:OIII l' XI 'C'III :ul:os 
M'lllll ' llC i.tllllf' lllt'. ,\ :!. i• I'Xt ·t lll .ttl.t ;apt ' ll.l :'\ ' ' ' .\I 10111ph•ta1 

( 'u111 u :-. c nrrd-i uadurt•, [ o, -J•·I and lh~~ J, 11111:t a,r .. , 1 nutpu~ l.r '''"'I''''" Mtllll 'tllt• s e• :unha' :-. ti ba c.;,·H·~ 
,,,,,,,,ti,.,,, 

.\ 11u1 :11;:-,., do· ;o ~"''' '"'"' '"' 111111onl•• '"''''' " llol\•1 olo · inlo ll lll·l ~' " '' I' culllllol•·· IH' I'IIIitioulu :O '>ÍIII 
a ~'' l'' 't ilir:l ~;tu dl• ruu , ltllln~t'' I ;li, 'nrnu: P X P"''''tt• , c urna lltlo c• tlt•t I;" :u:ão. l•:au 11111 dt•ll'rl tl i u:nlo 
IIIIJIIU'IIlU. au M' C Clll'-icft•t :11 li lU IÍ 11 i 1 O I j pu dt• fiiiXU c lP Íll flll l ll oiC, 11U, dift•t Plll t' "' .. f.l ( Pl;ll\•

1 da~ a<t)i•'l 

(IIHI••no st' l n·laricoii.ICI.I': 

fan·t .t clt• l'ulll tuh i~11u1a u pttHt""'•'lll•'lllo dc• iuhu1u .•"'"'' · tult~illc • t i,lldo ;quou.a~ a funn.t 1wla 
Clll ,tl a~"' Mth.t~\·K·S ~o10 t•"( t'tlll.ul.t' . 

r<ll l'lll /IUCC'IUIIII/ · Íll l111110:11
0
fH '' C'lllllllll•l:ool." p11r 1111111 :O~:O ll s;iu flll " ·llf:O , clirc•laiiii'IILl' p;ua as 

IH Óx intas a\ilt·s . 'l'.til' iurultua"ut'' :-. .u, c h a uaacla' de• t l'tlll .., j,.ul ,., , , ele•\ C'lll '''r ut ili:tacla~ eh• inlt'diat u 
(ou f''<plidlauwutc• ptt :-."-;111,, .. atli.t tl lc· ), ntdt 1 j.., .. , d t• dt ·~;,p :tl t ' t Pft' ltt . t•, ,, t' ' ' '111plu, t•lnl Ãlli~;,; ~~· 
a.~ a~iH'' Al tJ A2 "\;tu' '"'' lllitda ... !-!f'ttiittrtdalnu·uH · c• tta la tt•la l11111 iuu.tl . lucia' a ... Í11fu1111a~ut•~ 

tr:llo,ic•lllt•s ji;Pr:ocl." 11111 AI ,;iu l'·'":ocl." clill•l :llllf 'lllc• c• "I'''"'" pa1;o A2 . h Íllf•olllla~i• •s ~t·r:ula, 

pda ;o ~;io c OIIII'0\ 1.1 -:ilf olljlll'la )!,l'lolll oO' '"''·· :O <oilf A2. 
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fan•la dt t•lttrllht'tl a .. , a"tK'~ l('t t'h\'111 '"' pt uclll t t •tu li~·l\t.H '' dt• \'odut t'' a \ õ1tta\ t·i~ · CHI t•:,t·opu. 

Alguns corubin;u.loii'S fi ia rn li~açÔ<''• l'll<pl :urlu 111111 os l"llllllliualll os n•c r• IIi <los t'IJ II< us pw<l11zitlos. 
l-:111 I Al then A2 ~ Al •• A2 11'<<'1"'111 a~ IIII '"""" li~;.o~•"' '• 'I"'',,-.. , • ur11llin:ool:os •·. " ' huuvc•r l'uli-.o<l, 
a açiio composta falha . 1\1. info11uaçi~s gNaol;os po •la "~·'" • Wll)l•lhl.t "III illflll'las g••o:Lt).os Ju•Los 
SU baçtli.'S. 

• fan~ta iutlH!rYllrt'fl • :uc açc"'tPfr; tc' •n ;u t•sso a 11111 11 tÍ nwru n rlti t 1 ;i riu dt• n~lula ... cl<' nu••uóri.t. ( 't-u la 

c~lula 110de conll'l 11 111 elaclo, rstar ilulr•liniela (alue ael;o tuas M'lll cunle•oi<lo) 1111 ainda potl!' niio 
estar :Lloratla. O r•, tadu c),. nula n:ln la fH>ele• s;•o· allt•ntclo :o etn:olrpu•r llto nr• •nlu 1111 uuoa il\au. 
Esta facrla cst:t rt•ladon;ula au pron•ssarnr·ll lO el1• illfllrtll:t<eK'!' ,.,,;í,,.is. Etu Al the~ Al c 
A2 s~n t'X!'CIIl illla.s M'<tiie•llc ialttu•nl•• •• n.s altl'ra~Õ<·• re•:tli7.a<l i1' pnr AI p~t•rrdt'm aeflll'la • r<•nliT.adM 
pur A2, e1ue• ~ufn• illllu i·III'Íi!H elas a)Le•ra\'"'' to•aliztool ttH pur AI 1111 lltl'llll.ll ia. 

• faceta comunirotivn - a çe"x-s re·rrh<·m e• ""' i;11u infor~mu;ôcs, IIII I' u;io podem sl'r alLNadas por 
açôcs subseqiient('s. AçÔ<'s potlr•m tanil~m suJ.ronlraL;tr (alrilv<'s cl~ nção subcontract ) outras 
açõcs. Esta faceta tori<'SJlOIHI<• ao prul'l'h~allll'nlu dt• infurmaçÕI•s pc•tnrancntc,. 

3 Os Vírus de Colllputador 

Os víru~ dt• tOIII)lUl;Hlor l~ l iua,i•)) . ~ )i , rm•tli !lll. 11 ul ... t!ll , w.·twrX!), ltnlwllkin~X·I . Sl'_l lllUU IXX, Faiu 
bcrg89, C:rc<•ttbNg8!l jpocle••ll "'' cle•linirlus romo pro~t iL III :t~ 'I'"' ''' '11 a <'il fl arillad<• de· irtrt•nM outros 
progranras, modilicanelo o~ ri<• foruta a p;•rnri tir a iur lu•;io d<' SUiL cÓpÍil. Quaulo ii forma de ação, os 
\'Írus podcrn ser classiOriLdo' rmuo: 

• Mluofpusivos" nu u u ri urallu.~\:/' ~ :lp('lla~ ('(l lll tU11 ÍIHtlll , 011 r..:rja, ao M' l)fO('itJ.Çõti"PIII ut\o ("â11Salll 
ll<'lrltlllll <LIIIIl rí~iru (ao llllllfllllatleu) (lU l e··~it'CI (aus )l1 11f1,11LIIIa\ e• elaeJII,). Nn l'lltaulo, podc•m 
<llasionar dinrinur~;iu elo el•·sc•ttlfll'llhn el a llliÍ•ptin., ,. rittili r tttt ' ll ha~<·ns/si llais MIII<HIIS, aiÍ'ttt el~ 

••·du\ãu ela lttl'llll•l ia pt ÍII< Ipal ( lt,\ ~ 1 ) ""''' I'"Ç" li \ l<' <'ttl •li •n• 

• ··~ l ;di)!.llth" :dt~ lll d .1 tour.uuill.lf~·•••. t• ... tt•..., \II II:-. 1"''"'111 "'l it l Jt•l.uic•u;ulc,, t1 tLIIf''' ll'••i'u' (d··' 

IIIIÍ<Jtct IIII ,), .,~·"' ' ' fll l'lltt•tlil.ttlll oJu /oat./11'1111 olu lltirtu) . ;\ ill 'tol.t 1'•1111 .1) 1111 lttl,tl d1• III 
( \lll llol~õlo/p l U~l :1111•1' II i I lllf ' IIH,t l i f-1 IJI j IIC ipaJ I til t'lll tli'it U t' lll ~f' l aJ "' ' dt '\ I' it iiiii;H\Oiu clt•:"tlt'S \"IIII~ 

(), \ IIII!". lll oiii J.!- 111 1:0.. 111·11 ' PI t •.Jtldi< i.d .... ""'II U :upll'l•· .... tjllt" IIi III ta " "'· IIII pt •t d.t lut ;ai til' IIII. •llllol~tws , 111 :1 .... 

•IJ"'IIi l !>o JMit j,d Ull itp .tl~"llft'lltt+ll l l' 1111!.1 (itll":t\t:, d:t ltut :1 di' ÍnftHIII:IÇUt'' 11111 \'llll!<oi j)IHit• i lllloll !".1'111 :"!C'I 

r.u il!nt•ttlt• ti• •l• •t l .n ftl' f\!.u t ttt .t~.ttfll;"n l c t jtt'ltf.t lttl,tl H \ IIli ' IUHJt• ~t.ul.tl h.U tlf'lllt • ''"III !'o.4.'1 IH ' I t t•f.itlu , 

t.UIIIJHUIIIPI •• t 01 lt1 111 iH I. t ifp fl ••t i-.c ~·-. t•, l tal t:AÍ4:i' ( t ' lll 1111 1:1 t•ttqHt''i\ ull ..,j..., lt·tllol cfp tUIIIIttiP tlt• \'I H I, pttr 

••Xf'lllpln). 11111.1 \I'/ cpt~> t,IÍ, d•·• j .. "''' pudt'lll •'I llllltLIIn• • u1.HI<~'- • ·111 d;ulft , Ílt«•,, j , ll.t. IHII t'\''llll•lu. 

11111 \ IIII ' I U llft t 't IIIU I n11111 ••\ J.til 1111'' qllt ', :ttJ IIII IIII h, ., oi!Jtl' U "-f'll :tltflillllt'lll U f'ltl 1111"1111111.1, t ol ll ii IIII Iii 

ill\t'l'"'' t l .t~ iu luttu .u,•t•'' ll llllllt lt , , , ltl' ··~" 111• •.., III• \tt lt •tt ttlf , , ' '''' ' III l' ll tÍittl.t-. I'·' '·' '"'l"''''·•u. 
l)t •Jt lt t.' tt' ela llt" ,..., j, t ,._ •fll1 ' fH tdt•IJt "'1' 1 l i C a ,. j, tll: llltf •• 1't U IIII IH \ itt l!<oil' lll itliJ!,II•I, ,•, j III t ' ll '-.~. 1111 t• tl'f,u·iull.t r 

•I J!.lol\·i d ou(t' tlt• --~~III I:'\, 

• l UI IIIUII Í I •t l pt~tl t • •• ' I IJIII ' ittt.tclll jtlll ··uhtt 'õtljllf ' t ill l"ll lll , t•:.-.u lt a j.t 11111 t h , t\l•:lllti'IIIO illlf'II -. Í VU j):ti":J 

11111 11eucl11 tf•• \ Ídt H tt.tP ·' l luJI I.H)II p t ltt lltt ·III'' 

• l 1
111 •lt Íttlliltlnr tlt • t i l I O lft •\ I\ t•l ( th IJ tl l'lt• J p • ,,,., I o1 llt l ~o~ III '' ifl• ' l ' ' '"'' '' 111' '1 j III# 111 o, t "'' ' U 1 itiU' \UIP 

'~'ia llt.ttllidtt t ' lll "\ ,ti \ t ttt" cttll l .t tll" "'• tlof• ' •• '·''I'"' "' ''' tlt • cl , .... ,, •• cnl!.,.l . tllf••llt•• td •• atit•ll·ltlo 

.ti• III tlu· I1111ÍI• • 11"1111.11 d.t lt illt.t , 11111 .11 llll.tdut I""'' • 1 , f, ,t ju 1.11111 id• ., t~ 1 h,ttluj 
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• Alguns .Jisros rígiclos nàu 1""1''111 Mtf11·r ftllutal :tl;;in físir a, n11r:t vc•t. 'I'"' co11l~111 lrillrM pré­
forrllalaclas 111'10 fabriralllt• . 1\ lll'tel:-r elas inft•tma~úe·~ ~rav:ula .. ~ lll'Slas trillra~ pocl~ faz~r COIII que 
a ' ''nlrnlatlumdo tliM·u n:i•' n •• •tunlu·~a . uu "f;o~a tlt• fnrr11a ••r r ada . lliMns 'I"'' St'~"''"' o l"t•lriin 
IIH:1, :ulo taclo pd.o ~tatul• · 111;oior i;o clu' orit11" tio p:ulr :in 111M I'( ' AT lXU:.!8ti, I:HI:II!ti, 801\86) c 
alguns do pnclrã.o III I\ I I'< '· X 'I' ( f<URA, RORii ) t•s l :iu s uje•ilns :tes te prohlt•11ra . 

Ai11da qur 111ai ~ ti!' 1.:10:.! [l'l lr/\f.•t•1J:.!j lipus (t• lllltl:u;tH·s ) de• vfrus j:l l('nha111 sido dctcrlados, a 
Jnla111in:M;iin IH'los llll'sllrus '' '~nt• ha,if-aiiH'nlt• 11111a ela~ eluas forr11as de•srrit:~s a s!'gnir: 

• ll luco el~ ( 'ar~a ( /JootSIIItt•l 

Nu' 111Íf"rtn•nnpu1aclul •'!'l, n ,j~ l t' lll :l Ullf' l . lt iu11 ;d ( S ()) 11 :io c•,I :Í ltu·:di1.ac lu ua UOf\1 1 ~ 111a.s '-Í III t'lll 

dist o . Nt•,lt• caso ,'' 1101\1 I'OIIlt:lll ;,(~ntll ' t' l'ullt;t><'' dt• haixo ufvt•l pam as OIH'rat;i'><•s J~ t'lllt:ul:t 
c s:~ ítlõl (II IOSJ ). ~~~ liu;d da rulin .o de• iniri :~i z aç~u dn IIIOS, n111 pt•epu;no 1•rogratllõl co11lwci.Jo 
COIIIO pro~l'alll:O t!f• flllti/\IIIIJ1 0 IC''IHllfSiiVt•l pt•(a l':lll(õl do s(Sll'lllõl O(ll'l'ii i'ÍOII<tl, (• CiHrt'Jl:OdO tio cl ise·o . 
l-:111 gNal e•slcs l'"'~ratlla' <lt• /"'olslniJ' são l" ''lue•ru1s ( IIH'nos de• !i 12 bytes ) c csL~o localizados 
cm uma pusiçã.o fixa 1111 dise·o (:t rcil ou st•lor ele• hool) . 

A r ull laÍIIillat; iio pw h ln< u dt• •·a '!-:" ,; sit11plc•s: o VÍ<II S rultRa Scll e·ileligo (ou parlt• cle· l~) na posição 
do tli •co o111fr csl :í o 111'(1~1 a111a de• lotwl~lmp o r i~i11 :1l c• alor a 11111:1 ou Ira rq~ião dn disco par~ o 
r!.''olalll(' tio 'CII l Íf,(i~u ( h" lli 'H'":Ítiu) I• o pl ll~l :t l llõl 1lt• flllobiHI/IUTi~inal. i\u " ' f I'XI'l'lllõttlo, 

o 1 Írus alo<·il "'"'' rc·~i :i•> ' '' ' IIII' IIIIÍ<ia I'""' ~ 1 . tit's l ia a.s rutiii.<S •h• inl t•rr nltt;ão cl,• lral:liiii'IILO 
de diM'O (' c:Hr<'~a o I ""~~'~""" "" boot .. tmJI oti,.;iu :d . ,\ p:utir ch• l!llliio, a rar~a do tiisLema 
npt•r ;u·ioual un>rrt~ ttutntalnwutt•. 

l>e~-..n ro rutn . an lt , ... ..... i, a pu' i\; .. IIJ th• I•IU~I HIII ol •lP ÚIJtJI ... ItliJt ··d~iual, u viruK ,, t ' t\1 n•gatlu ault•s 
lllt'!o lliO do ~islt'III:O <ljlt'lill ioual , o ljll<• O i lltpl•<lt• fi<' lt'r lll t'ShO M fii UÇ()('~ d!' lll:tis alln IIÍVcl 
illtplc•lllf' lll.ula s pc·fo SO , '" ' ''"" " '" a pt·nas as fuut;c-,.·~ iutpll'IIU' IIL:tda.s ta•lo IIIOS ela tmÍ<priua . 

O IIH~I uclu dt• p rnp;•J!..· It,ill) .. ''utpl• ·,· du t.,II IP tjllilltpt••t :u t':o.'n ,, cli , tu ( lt: il ura uu t'sc·ti t a ), u 
SO t'X<'I'IIl.t a 1111iua <11' lt:al a llll ' llfo dt• diS< n do IIIOS . l'o11ro o I' ÍIIts <lt•svi:t :t toLina p:tra si 
prüpt iu . I H'' I t• ntuuwu tu u ,.j, 11 ' c~ ,, , i ,·ad•, c• \1 ' 111 a opurlllllitlaclt• dt..• nuatantinar a ;t tt•a th_1 hoot •lo 

di~cu oudt• 'IC't:i n•ali?adil a O fU'IHÇi.tfJ dt• h·ilul :•/ ••..,•rila .. \pc'•s a ftllllalllinac;i'tu, u \'Írus df':tVia n 
rtonl rol<• (lilra a tu! iua " " li ai :O IIIl 'II IOI .!1' !li'l 11 UI i~llt . !l <' ii " lll 't:ll,.tu <li' lt •tllll :< / e•M riL11'• I'Xt'( 111.11( ,, 
IIUI IIIit)UU'IIIt• l·:~l t • lipu "'' \Íttl~ 11 f1u ala t• r,l lltii i U!\ pt U~ff l l1t fl ~ t' M' fHOpit~:t fLli , I H~~ da :itt':l tft• 
111 1411 <lu~ <lr ' n " "illl'<'rl'l<fu, ... 

\ '" '' "tl i<' lllilf •pu• ,, un lt•llr I'""'' u;io ' "' " ''' t·":"i.ll llt' lllt• "SO - ativa vírus contamina 
al iva ro t ina de disco o riginal". 111.1\ I a 11tl~; 11 t "SO - at iva vfrus - ativa rot ina de disco o riginal ­
retorna ao v{rus - contarnma" . Nu pliiiiPÍio •·a .... u a PHtlaruiu;u) u t~ rt•tdiltHbl a utf'"' do a .l'PSSO ao 
di ... cn . ' ' IIC(IItllllu 110 nulnJ r a -..u a •·uul :nuiu .u~: lu ,~ tt•odi z.ulot :q;•'•, u att~ ..,!'..U Hu ,l ihtU, 

• 1'11' t•lu tt:tlllt'll lu 

J\u c uulr;it iu c lu v (ru' tlt• luHJ/, ftiiJI. '' \ Íl u .... d• · •'11\ t- lut•·••u••ulu a t ua -..ul11 •' tt" I" U~I ;un;,, •''<''' ui ;Í\'C 'I"~ , 
CUIII,\IIIÍ114Jiltft>·lHL () \' ( 111 0.. ;tllt'l:& l '"'' '!'t t•r• t~l o i iii :I N, flll f' pa:-,-.,alll fi ('UIIlt' l l llll fL n ',pi:t do VÍI IIS. () 

iHÍt iu da t'Xt•ru\ ;tc• dn Jti'UJ!,rau.a ,: dt•svi:ulu p:u ;t a c·e'•pia tlu \' ÍIUR. cpw apc~ts t•ft•luar HUH"4 a~fH •S 

( iu ... l alaç:iu ~'III uu•rn(u ia . t uul ;11ni u.uJtu clt• ••ulru ... pt u~r t,t~n :c :-.. cot r ) r t•loru:• o ruulrol~" ao pru~r aura 

ot iJ.;i ll td, l l llt' por l1111 .~ •·x•·rulatlu lltt l lll:tl tlli ' lllt.' 

~ J,.bt ,u , •I IJ, u, I f, , '"''" ' .. 
• 1 ·111 .d~tl ll ' lllhl ll" , t ' \1 .. 1• , , o p•,.ut .lo " ' 'I' II I I ••jl• l oltiH IIII tll l IH,\1 

'"*'"" '"'""'""'''"' ·'''~'· ,, 
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t;stt\. fonua ele cuulatuiuaçfLu f. H uttus t Utllltlc•x ••• lllflfl Vt'/ •tut· t•xi~·· u c nullt'c i uu•ulu tio, tlht·r~u' 

tipos de vr ograuta..'l <·M•rnt;~vdH, cxigi rulu ta udM: IIr o nord~t •rillll'lllu du ruudu alranõs do tpral 
cada tipo é carn•gndo na nrt•rouíria I' CXI't utrulu. \ 'alt• n•shalt;rr qnt• ''"' ~"ral, I i pus disliul u., dt• 
progmrnas cxccul:i\'d~ JICISSUt'lll furrnas has l anlt• d ift•n•ulc•s de• t'õll I;·• t• t'X<'t u~:iu. 

Uma fornra di' s inrpli lk:lr n i rnpll'nu•ntação dt• '"" vícuH de·-••· ripn "' '"i'LI' ua ,.,,·nllca "" "'" 
urn t.i po ele- progra111a t•xc•t uloivt•l a. ~··r rcullaii1ÍII.~tlu qu•• pu''"'' c .u~a ,. t''4't U\;;u 'iuq•l•·'· uu cpuo 
seja ru ais <·omu nr. 

A gr:trrtlc maiori;, dos vírus ~oulrt•cidos rHiota ur a c·ollln nriunt;;iu por t•nvc•luJr:rnwulo Eru [W<' 
lrcr89] são dt•scrilo~ LiJros de vfrtrR indusns nesta r;ttqwr ia, t,:ris ' u rnu: Vírus tlt• Sohn•pu~iç;'ru, 
Vírus de Litp;a.~ão, Vírus ti•• Euv••lop<' (.%~// l 'ir11•), Víru• ('ripl"l;lõÍiin>, IJflldr l 'rr·11.• (t:unl•'"' 
c·culhc•riclos nHuu Vc·rnlf•:-o ), c•l C'. 

4 A Semântica de Ações do Vírus Sexta-Feira 13 

Um vírus scxla.-fc ira 13 cararlcri7.a·M' por M'r 11111 vírus dt• cuv••lop:t111l'Hto, wuLarniuantlo purLanlo 
progmmas cxccutáveis. No culõtuto, <IJH'IIl~~ rn irros tio fHHinio IIIM-I'C t o rn sisLcura opcra.cioual DOS• 
(IUM87j (ou C0111põtl fvt•l) siio JlllSSÍvcis dr COII lóllll i llat,~O pl'lo 111l'SIIIO. 

Na semiintica forural do st•xla-fcrr.1 13, 10111 a fiu.rlítlnch• clc• t•vitar tlc.,cn(ÕC' 'I"'' n•• vc•nlrulc 
pcrtcnceur a outros níveis, roi ron~itlt•r:Hio qut• a.~ fun~iws, OJH'raçiJCs, t• liga~úc~ tlt• rt•s ponsaiJilidatlt• 
do sibtc rua opt•rarional , cii'Vt·rrr LN s ua st•1niiutifa funna l dt•srrita pela st•nr ;iu tint de a~•~es do prtíprio 
sistema Opl'racionõ\1. Porl<~uto, uma OJ>I'raçiin mmo: 

"DOS.execute I" E rase File" the String bound to DOS.Env. Programa.Corrente )" 

na st>rnãntica do vírus, indica IJII<' a fnuçiio M'1niiutira execute <' a liv;aç;io Env. Programa _Corrente csliio 
tlrfinitlas ua scmãrrtira dt• aç<k·~ tio I>OS. l h·~"a forma , o rút\rlo " NOME " M•rá ulili z;ulu p;ua iutlirar 

'I"'' a fuu\:io (uu upcraviiJ, l iv;a~:io, c•lt ) 'I"'' M'~"'' ·• NO ME." "'t;i cll'liuid:c ua "'lloriii1Í• a de• ' ' ""'" dc• 
~NOME". 

r: ÍIIIJIOilllllte olrS1'1Võ\r ., .. ,.as iufurru;oçcll'' llllllllitla•tH'Io DOS .. ,t;iu a.~su.-iaclas a li).(:u;iu•s (1'~.: o 
lltlllll' elo art jlri vo IJUC ic á ou <'~L;i so•rrclo c•xt·r·u tado t•slõÍ ua lij.(ac,:io Env . Programa Corrente, o rouLc•riclu 
elo tli'ro t•~tã rra li J!:a~rio Disk, c•lc·). i\~sim , 1<ula' as fuuçilf•s Sl'lll:iutiras tio vírus s:io da furnca rebrnd 
moreover . • oudc rebind rt' j>luclut. as l i~;açC:ws furtco·riclas (t•vitarulo a pt•tcla das li~;,~iw•s fortol'dclas pc·lo 
llOS) !' moreover faz corrr Cflll' ;,, allc•r açi>t·s n•a li t.iodas pl'lo vírus nas li~J:a çô••s do DOS sl'ja ru passad;rs 
adianl••. 

Uur 1 ""~-tr:cuca c~ cxc•cul.ulu j't• lo I>OS :cl r:c":' tl.o .oll\.cç.iu de• '"" :cl.sl r:coJoo, tlacla pm: 

DOS.execute I "Load ~nd Execute" file name I = 
I reb111d 
moreover 

I grve (the Map bou11d lo DOS Disk) at 
lshou ld g•ve ;111 Abstractionj 

then 
I enact it 

the file name 

i\ ''' '" ti~;;., ~ri"'" n11 11''1'"'"''' ;', "1"''•' \;iu du I lOS 'I"" t·xc•t 11 1 ;1 " a "I'' Íl" ~ l i I<· 11a lllc··· 11 i I"' Sir wy) 
DOS Otsk tu.clc• ~f' l \'i''''''"'''' II C II<~ li~ .... ;iu t·ui•• t•llti•·•Í•I•• ,·. 11111 rnat•••:tllll'lllo clt • IUtiiiP cl" a rtpli,·u.,. dt• 
cl.u h.1 .... , Jtlll~ l :111101' l'fll 'li•" ,th!oofi,IC,I U'' 

• ,,., 1),,. ,.,,,. . ., , ,,.,."' "i, .. , •• ll.l () , ,, • ••• '"'" t III ,,, ,, "· ult ll/.ulo fUII P•·• olll lt Ul t ttul.· ...... ,, ... IIII • IIIJoo •otufl.lCI\ t l .. 

( (III I U 1'-Hfl oiU III \1 l't ' 
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A furnltt t-M·ulltitl.t para <IPMif'\f'l H ~ · · •ntanti, ·a tiP ;c~tH's dt• urna elas ltttllfu:'H•s cl1• vfrus St"X1a·ft•i ra 
I :1 luu~i, l•• I' III fui u••1 ••r a ' ''lllõittl i1 .1 pa1 a 1 :ul:o .o~:io 1'~1'1111 :o da jll'lo ví1 ~~ ~ ao ~·· ittsl :ola r I' ruuta 1tt iu:1r 
~' ' UIIIIU' I'IO~I.IIII .l.' \ d.-... t 1i\.i11 ~~ lt.t,f'.llf;. ft,t't Sl'~tlillll'~ dt•(iui</H'h: 

• Stula't' t\h:-,ll.\1,1 tUIIh~ lll o tttlt(tiiiiO •h· up•••:u,ut'' I' fuu~i~·s ttiiP ""''tau t'Xt't'Ulacluc; t• utdit.:ulus 
pt•lu \'IIIIS. 

• I 111 uLul••:-. !'-,t' lll· tll ll l ,,, t uull·rrt ,, tl. •lfiii\OIU tlu' dnutirtio' ( ·''" '·') t' UfH'I•t\Ut's :-.ubl~" t•:-tlt''-1 duuuuiu .... 
di' li 11i ndu porl.tlll u 11111.1 .íl~··hl ;o ( 'oo11111 '' \ IIII' ,: t•Xt 't nl :ulu nu rooit r "l"""'"•'dor X())((i [ln I di!l j I' 
' ' si, l<·ur.o upl'l .tt iuro.ol ll()<; , ,; ro.olo11.ol qtll' ltHit" ~~~ tluuuuius (' St•us ''l"'lôtd(on•s "'lt'j:tlll tlt• li11idu~ 

11:0 ' ' 'rro:illlit ,, "" ~ll'-'(i" doo 110'> 

• I llllt,ut •!-. St~lll.llll i• a •, c 1 •Hit•ttl .1 tl••lilli\;''' ti. h I IIII\• " '' ljllt • lcH'Iwc t·llt u 'i~uilit :ui•• clt~ c :ul.t l'lt•uu·ulu 
de• li uidu ua ~i ui aXP .d.~ t• ai a at t.t\t~~ tlu lllapPillllt' IIIU clt' c a ela t•lrnu'ulo ''"• htta. dt•nolaçrLo ( <JUC 6 
t'·ontposta por nçÜ<'o.. C' PI''IIIPIIlU'- da-, t•rdid:'ldt•s ' ''llt i\ ulkas). 

A \'is:io da ••sLruLura !!.'''ai d.t '''I"'' iii• ··~ii" Í' •lati., :o " '!;IIi r, rorrr , ·;ulu 11111 <los ill''" <h•tall1ados ua.~ 
"'" M'ÇÔ<'' Sl'j.\llirotc~ . A ,.,,,.., ilit aç~u ,.,~.; :rrrul:ula u ' "lit it·rol•• (conunc nt: ... ) co111 o ohj<•tivo Ul' 
lllrrr.or :1 h•ilrora tio lt•xlu furru.ol po''"''' ""'" "'"'""' iu11•orlu uouil•> tlt•talh:ulo tia St'rol.irolir ... li<• açõcs. 
\ti i< iuuahrrt•lllt·. u ,.,,i lu n •1 """'r· uuttlorl.rr ''·' "'''"'"'' itjt tlr• a~tX''" lurtta i1111 itt•••< llltll'lllt• 111ai• lcgívcl 

<jU\' IIIUÍtu:, dos UHllu., rultll:di :ttllll' I'XIhlt' tt ll',, 

III VJH.US 

111 Abstract Syutrrx 

Vir~s-Actrons ... . 

Virus-Auxilrar y· Actions ... ; 

I 'I Scmant i•· Fu1u·t ious 

neetl s: Ab~t1·ad Sy rrln x, ""'"""li<" l·: rotitic~. 

The-Vorus 

Vorus-Actrons 

Vu u<-Auxrlr:u y-Actions .. 

Virus-Au.,ltary · lnter rupt 1011 I l.11ttllers 

t 11 St•rtw ut i c F:rrtit it·s 

Standard 

CPU-Regosters 

lnterruptron Managemerol 

Memory-Managemen t 

F1le- Managemerrt ... ; 

,\ >t'j.\llir. "l'" '"'lll.llnll' :q11·11·" ""'"'' ""'"tia ' '' l" 'trlu:o~:iu. A wln:írolita turro jth·t:o tia rrout:u;iio 
tl<·,nil.t lll'S l\' arli11,u putl•• '"' t' lllll llll.ul.lt'lll [l.iu11:lj 

4.1 Sintaxe Al>st1·atn 

l .hlll' :-.t1u a~ upt•Ja~u.-, t:HJ••·' ) h:j,j. ,..,. ll '; tlil.ttLt '\ pt>lt• \itll \ ;\ 'iul.l\t' :tft,llata ,; d.ula M'~llill dO ·• 

roul:u,.io I: 11 11/ I'. 
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li) ~rnuauuu·: 

(2) Vil·us-Actiou~ 

Virus-Action = 
"Instala Vírus 

o 

"Executa Prosrama sem esta (ópoo do Vuus 
"Contamin• Prosrama a ser Fxecutado" 
"(arresa e Executa Novamente o Programa 
"Termina e Mantém o (ódiso do Vlrus Residente na Memóro3 
"Elimina Arquivo a ser Executodo" 
"limpa Quadrado no Vo'deo" 
"Laço para Consumir Tempo de CPU" 
"Desvio Interrupção 1Jh" 
"Ouvio Interrupção 08h" 
"Ouvia lnterrupçio 24h" 
"Executo Interrupção 21h Orisinal 
"Executa Interrupção 08h Original" 
"Restaura lnterrupçio 74h Origonal' 

(J) Via•us: Auxili111·y- Ac·l ;,.,,. 

Vírus Auxiloary Action = 
'Vírus Instalado ' 

·~ arquovo COM? ' 
"Arquivo é o COMMAND COM' 

o 

4.2 E ulidadcs Se1m\ulicns 

t'UIIIIIU'III: ( 'outhh• 11.1 '''lll:lllltt i l dt• :u~tH Joo d,, XO~H 
l >tiÍII• H~ III*' '' .1•• cl.ul''' t • "' •·h·llll'lll n .. p ; t ....... Í\1 ' 1:-. dt ""''''III :ulllõl/.t'll•ulu, (l1pu dmul1l1) •lU r•~ luh .... 

dt IIWIItÜII.t , 

t ' U IItiiH ' IIl : C 'o111 ltltt 11 I ' ' ' llt.UI I U a tlt . 11,01' dt~ l(fiSti 

IJ•·Iiuc• ~~ rq.!,l,ft ul .. r• ' •I•• ~UXfi , t .. rw•t •·ntl~t ;nutla ' '''"''' d•· ;u ,.,..,, ·'" lt'th' tu:u' ,j~utliraliHt ,. 
IIII'IIIV.. ... . g.llll• tii\Ct .~ .... I• ~, ... , • •• d~·~~ · ... A X. 1\:\ ' 'X, 1)\ , 

uutal iuu : 
BP SP lP DI SI ( S D'i SS I S 

AL Alt Bl Hll (I UI 0 1 011 IL AG$ 

t ' U IIlltl .. ul: ll• li nu~ ·"• • •111111. 1 11 · • "''111-111111 t d• :1\• ••' d" ,..0~11 
t:t•r• IH lollllflllll fltlllu l u 1101 ~ lllolllllt ,1 d, iii~IM'' d11 I)( J"-' 
ll··fiu· · ,, '11'0 lltl• I IIII "Ju I I i l1'o r, H lllol .. dt H I I .......... ~ lU I 1' 11111'\' .. ~ ,Ju hUl\li, 

u o tutiuu : 
inteHuption tnlerrup lton abstracllon o r 
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(41 Vinta/Scnuu•tic Entiti••s/ MI'uuu·y·MIIug<' lll<'llt 

COIIIIIICIIt : 
Dcfinp 

t'Xt'f'IIÇi\o, 

l'uut•dn ua S<'lllilltl irn d•• aç<;.-~ do DOS 
o tipo Mt·nulrm ~ rruu ,~.- ,~ tn;·io1 df• 1\("t'sm) 

); 

(~I Vil'lts/S••uumtic Eutiti•·~/ Fill•-Mnun~;cn•uut 

rouuu<,ut: Coul11lo un fl<•nun•tirn fie a~õcs du DOS 

(11lorRr deHaiO('nr, C8rgA d~ t>rogrl\IIIIIB I""" 

Ocline o tiro J>i,w ~ os rc•1•cclivos nté tudotl tio nrc111<0 (l~ilnrR , ~&cri LI\, formnl~~.Çiio, ... ); 

4.3 Fuuc;ões Semâ nticas 

Esta scção ron lém a dt•fiuiçiio tias fu uç&·~ ~ctnântiras 'III C form·rcm o sigui fi ca.do di- cada ação do vírus 
dada n.a sintaxe abtitrata (scçào 4.1) em termos <lc elementos das entidades semânticas (seçâo 4.2) 

t 1) Vio·us/Sc uwutic Fuuc tio ns/Thl·· Vio·u" 

•·uauuu•ut: 1:: a ti• f1111çitu tnah gt·u,'rir:' du \Íru"", uuch• t•lt•l4'li la M' t•sl:i itt~ta lado 11a uwu tÕria \;L~ 
'''L''JR, cx~cUlll o prugr:una original"' '"' t:Sln rópin tio vírus; cnso contnirio o siMI.t.'IHu i· coutRoniundo; 

u o tntiou : 
run; 

run action (bind ins). 

run 
I rebind 
moreover 

gtve abst.acllort 
I evaluate I Vírus ln<tal~d<; 7 I (rnu\1 g;ve a I ruth valueJ 
lhen 

then 

o r 

I check (il "trur) 
lhtn 

l
i sto•e IJI)h m 808() 1\11 
and l hen 
ISOAile>ecut•l INI ? lhl 

I check (•I is f31se) lhtn uecutel lnstJia Vuus I 

I enac l it 

n l lt tllh' llt : ()! ...... ,\I 1"111 \' 1111~/S· llloHIII' I ...... I .. ...... , \ ' ntb t\ 11 \ilt;lf \ lul••ttllpl 11111 li wdlt•t :-."' I (III ' llol 

.tl• ... lra~;l•• d+l uu\,, tllt• · ttlll",:''' 11h :t luw~ :\11 ODh ,· utthlat.la 1wl11 \ itu ... p.tr:t, ,,.,.ul;u ,, pt ••~r.uua 

'"'~"'''' a u t, .... d•·"la t't•ltlllt!UIIn•:;i·•, 

t'U iliiUPUt : D•·li tu• '' ' iAtlifi,·ad" dt• r;t•la a~.u' t• ·uh1::td.t 1••·lu \ irth, 

u ululi.u u : 

u ecule I 1. 
e kt cule vnut 3c t•on5 • aclton {btudingl 
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execute I "Instala Vfrus" ) = 
I rebind 
moreover 

I b~nd 31813 to d(ontador lnt.08h 

and then 

l
i execu te( ' Desvio Interrupção 11h' 
ond 
I execute ( Desvia lnte~rupção 08h. 

a nd then 

l
i execute( "(~rresa e Executa Novamente o Prosrama" 
and then 
I execute I "Termina e Montim o (ódis o do V~rus Residentr na Memório' 

ntllllUt•Ut! () \'lt lur IUIIIIt~I'U 11 h).tiUiu nu •·I· III i lu ;ulul dlonl:uJor Jn l OHh --.·rr\ UI lll7:ultl ruiu \ iru' l"t tiiiU 

1\ quonlitlAiit' tio• l ll~t•rrupÇih K go•r;ulM p..JCI ro •h'ol(iU (III ~t) 1\ bl'rt'lll ftl lllõtthl' llltii'H qn t• O "''"'lll lll'll ll'l olo 
eqnill3111t' IIL•> SCJII lliulinnillu ~; inoporlttnl•· u lll'l•o ,.,,. opu• "I";~" olrsvou o Ire• iool"""l t<;t>o • 21h ht•noç•"' 
do DOS) ~ 08h (rdng1o), o prngrnonu ~ t•xo•rnlaolu ooovau~t•nl~ (pnrlaoolo, 1oa ioo•lal:o•, '" do 'iru, ooa 
IUCIHÓria, o progrnuw é carn·g:ulu JUtrn t•:xt·cuc:no duu"' vt•tt•:,) Atlt'.s a t•At~ruçii.u tio prugnuua, o víru~ 
flnnltnculc c xec uLA n n(iiu 1•artt 111anlcr u ~·u rótligu n"~i tltl lllt•; 

execute I "Executa Prog rama sem es ta Cópia do Vírus' I ::: 
I rebind 
m01eover 
I enac t {the Abstration bound to dPoosoarno Orisiooa l) 

t,;UIUliH'Ut: I' ar,, \'\n U' ilf O Jtl etgr;una U IIK II I:t.f U \ Íl Wt f1 . tflllfl il ( ( IHH I) U u fa~( racJt(l qll t' (flrrt'i't 

pouJt• Íl ~·umulin' du prugraum .u.lt'!'t th·~ta rout :uniluu;;;,, A ah ... traç;;u lt~:ula au uk utalir ;ulnr dPro­

arama Oria•n•l f• ul• lul a :wt~- ... •1•1•· I'Joiln rt11W• du \Ítu-ro ,..t•ja at , ,.,rt·ut .hl.t uu arq uÍ\o (ff execute I 
"Contamina Program• • ser E•eculado" I ); 
executei .. Contamin a Pro sroma 1 ser Executado· I = 

I rebind 
moreover 

I g ive DOS evaluate I l!ud r olt' lhe S loiotg bouotd to DOS 1 "" P rograma a 
ser l xecutado I (rnust g ove an 1\bslo;olocmj 

then 
I bind it to dl'rogroma Orrginal 

and 

I bind {th e Stnng bound lo OOS I nv iloogoama..1..<eo fxecutodo) Lo d P rograma 
femp 

hence 

I uecule I Duvoa lnteorupção ? 4h I 
and then 

I DOS f•ecutel ' Wrrte l olt ( the String bound lo dilrograma l eonp) 

(closur e abstration IIi[ VIRUt;) I 
and thrn 

I execute I l!utaura lntenupciio 141o Ooor.•nal 

t'UIIIIIlt'Ul: I 111 ""'· ' "" ·•n Al htnct A)" a~ ln.~·•·.u~ .. p11ulu1ul.,~ por A I ..,;·,,, p;,, ... Hf .,, apt·ll·'-' p :ua 

A2 (lll''l t> t a ... o. dPtograma Ortg•nal •• dProgtam3 I t m p) '' "' '' ~"\'"'"' pnulund., .. pda a•~;UJ C""\Hnpu .. ta 
~~-lU aqm•fil, pr ndu;ntf ,, , jllll 1\/ ( :11flll l ll"ttf!III IH fl ~•,;u~;to ~~ prnt fii ZHfH fH' f;l õll: i iU f'nl llpu-.l.t fH'In htnce) () 
closur e ~~ '''-"'t' ll ri. tlf"''' ,· qw•t n n oi,:. uaut 1r •pw t fll •tudu a af •..,l t ·ttan •ltt 'it "' fq r lt.dH III .ul.t o ttl•·utifll ador 
dPro &ra m.l Ottg~nal ""''·ti ;1 lt~fldt~ -~, ;t l a .. lt õtf\-lll du JtiP~I a t11. 1 a ui• ·' tf. t roul :unlfl ,u,iiO ( )l•,•·nt• ntucl . t qttt• 
tt ttU t'• fl ' llfli•HdU IWIIflltlll lt ' '' ' f to lt :l o,ftiH I '' U llllflll\tl Jõ' fn t 1"11111 IIIIIU:hf tl +tttkriOrllll"ltl ", p nrlaUic) () 

'iru"' ruul illllltllt n t•t••,.;t ttll·l lnd.t \ 1"/ 'I"' .~ ,.,, ,.,,, ""'' Out' .t '''''"' r \a\;;,. ÍU!fHttl itlllc• .~ qut• u pro~rattt t l 

.~ rnul:tllllfl=tdu ""' ' '"' d ,t •':'(t't" ll',·"• •• 11;1n lu1 l'n •~'" llf tiHJto t'ltt t t·, l ' ttttotr ., hcu •t/clta dr tilltutn it ll••ritçan, 

f'CJ ilotll(f) 110 thrdtirlttlf ol llfl ll \lo apo~!t·n · H IIII :\ , f,tl >t t' hora t il toll l :tfl llllolt~;tu ltf;tl"' tt• n · UI I' I' ll i'iU fpl t flll:t 

(H•·•·rupaçiüt t' ltl ttt••cl• f• •·;u· o allthttl ll lf, • . trqtlt \ o 1),.,, ., fu t tll .t '' 'I""''' t ~tc•h ·~Ít fo.., n Htl r a~''' n t 11 •·/ou 

tu ultP~ n iu• ptHit tnn ..,, 1 f"nlll.ttt lllt -ld ..... 
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execute ( ··c arrega e l ... e cula Nov•menlt o P rc.gratH;t J .:: 
I rtbind 
moreovtr 

I DOS executei I ood ond L xecutt' (the Str ing bound to 
DOS I nv Progr~mJ ( orr ente) I 

execute I T trmino e '-hn tern o ( ódigo do Vírus Hesrderrt e no Memóri ... 

I rebind 
mortovtr 

I DOS execute I "lermrnalt and Stay ReStdenl 

execute I Elimina Arquivo a ser r xecutado" I = 
I rebind 
OIOf t.OV f:l 

I DOS executei ' (rase rilt ' (lhe Str in& bound lo 
DOS Env_Programa_(orrente) I · 

execute ( "Limpa Quadrado no Video" I = 
I rtbind 
moreover 
I BIOS executei Scrool Screen Up" 06 06 17 17 I 

couuucnt: As •1•ml rn tt(clt•tf zu: i111a uiio I ra7.1 '111 wadn dt• lt O VO visto que corr(•spouc.lcrtl às funções 
illlph.• tu~lllHtla., pt•lu "i, t. ·tna up• ra.-iuual" , ... (,, UIO~. 

execute I Laço para Consumir Tempo de cru·· J = 
I rebind 
moreover 

I bind 1638~ to d(ontador 
l~tn 

unfolding 
I chtck ((tht Numbt r bound to d(ontadO< is O) is falso) 
then 

I bond ( pr•decusor(the Byte bourod to d(ontador.lnt 08h) to 
d (ontador 

then 
I unlold 

then 
I complete 

I'UIIIIIU'Uf : ( 'oiiUt "f ll .l;t ' l Hlt• t~t • lu U fllll•', lt :u: à11 :lt"llll:l ,·. III iltt: :ula I"'IU \1Íflt"4 p :u 11 tluui11111r n d nó4'IIIIU' IIItu 

tlu '''JIIII t:llll•·uh• atr.n• :~ ti• · 11111 l.u:n iau'tld , J, IH :u .. rt pa~ .... . 

executei · Desvia lnterrupçiio 21h. I= 
I rtl!ind 
moreove:r 

l
i DOS evaluate l "Gel lnt Vector 21h I (must gove an lnturuption) 
then 
I bind it lo d lnt 2 1h Orogonal 

and then 

I 
DOS uecutef Set lnt Vector 21h (tht lnterruption bound to 

dNovo lnt . llh) I 
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executo I "Ouvia Interrupção 08h" ) = 
I rebind 
moreover 

l
i DOS evaluate( "Get lnt Vector" Ollh I (must give an lnterruptoon) 
then 
I bind tt lo dlnt.08h.Original 

and then 

I 
DOS uecute( Set lnt Vector OBh (the lnterruption bound to 

dNova lnt 08h) I 
u ecute I "Ou via Interrupção 24h" I = 

I rebind 
moreover 

l
i DOS ovaluate l "Get lnt Vector'' 24h I (rnust give an lnterruption} 
then 
I bind it to dlnt. 24h.Original 

and then 

I DOS u ecute ( "Set lnt Vector" 24h (the lnterruption bound to 
dNova lnt.24h) I 

cou;uu•ut: As 8Ç~"'s JHHn dPH\ 1u ti .. inlt•rrup•:•1u c•h•-•·•n a luh·n IIJu;:ln a.lu;,J , lt~:u11· 11a 11 11111 i,lt-~11 Hir:ulut 
e tuoddic.uu o vt•toa dt• illl.t<t ruJw::1u pai a q tw u rut iua \l t• i ui t• rrllJH;:~u H M.:l t'Xt'f ui a.tl.t M'J" n illlplt•flt• •uttu.f• 
(h'IO víru,, 

execute( "Execut a Interrupção 21h Original'' J -:: 
I rebind 
moreover 
I enact (the lnterruption bound to d lnt.71h Orisin;l) 

txecuto f "Executo lnterrupçilo 08h Orir;lnol" I -
I rebmd 
mortove:r 

I enact (lhe lnterruptron bound to dlnt 08h Ortgrnol) 

cuautut.•ul: P ara '' ' ''<"111.11 n iuh rrupt)\u (Jtl~lltitl ha ... tu h.d ,ilil lll a llllt · rrup•~:itJ ltgild' au itl••11111inulur 
Apro t•n.uln, 

uecute ( Rest•ura lntertupçio 24h Orir;inal I -
I rebind 
mote:over 

I DOS execute i S et lnt Vector 24h (th• lnterrttptron bound to dlnt 74h Original) I 

I 'OIUIUPitt! ( 'u 11t• III •l d••lil1h,_; .; u da, r1111 ~i). ' .HI\illilrt' '4 

uututiu u : 
evaluate I . J 

ev~lu~lt vuus ~u,tlaary act1ons - actioo (g•v•n& a tesullJ 
,.,,,,,,.,l: result fruth Value I Natural I S tring 

evalual• I ''Vr'rus lnst~lado ? I 
I store I Oh on 11086 /\11 then 80116 execute ( INl 21h I 
and then 

l
i curr•ntly sto•d rn 81)86 /\11 rs 01h 
th•n 
I gove ot (•nust grve 3 I ruth V31uel 
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•·u uuu.-u t: E,.. r a flnu;;io ,· ut iftJ ,, , f,, I" ' '" \'ii li" I'"' a \ • rilirar a l'f lllt p lt'HI "'=" ua lllt' lltt iria •lu t ' t luipnnu•ulu, 

t valuate I ' t arquivo COM ? I -
I rebond 
m oreower • 

l
i is ( COM') ioo (the Strong bound to DO<; f nv Programo Corrente) 
then 
I give ot (must gove a louth Valuej 

evaluate I Arquivo t o COM MANO COM? ' I -
I is ( "COM MANO COM · ) in (the Strin& bound to DOS Env. Programa.Corrente) 
then 
I gove it (must give a 1 ruth ValueJ 

•·•uuuH •ut: N., .. "" ·'" luu•;•H" .wlt-r j,,, ,.~"o, u '' ~'' •·••~ti• • is c; I I in S I 1" .~ lllll i t "l" 'lnt;li•• ti•• dutuíuiu ,\'/r mg 
o lo lioooola <' III ··Vrrrr,/So•oooarr li o· l·: rotilio•H/Stalul :or ol ' A OIH'rnç.i" ro•luroon w rroo w•rrltmlo Uloo l'l c 111~11l.o do 
dooo1Í1110 Truth- Vol•• •<>rrollrruu;oloo•·rrlo• no-"''""' STlr•,trlr ou rrrio corrtulo~10 St11119 ST2; 

t I) Viru•/St-ru ruolic Fmii'LÍ••II'/Vir u•-Auxiliru·y - lul t·rrup tiu ll-ll nutllt•r·• 

abstr acao.nova int. 21 h "" 
bind dNova.lnt 2lh to interruption 

I rtbtnd 
moreover 

o r 

I 
check (disJun toon (check currently stor ed in 8086 Ali os 48h, 

d"Juntoon (ch eck currently stored on 8086 Ali is [Oh. 
curoeootly •tootd in chtek 8086 Al~ is ODio)) i• folit) 

then 
I complete 

I chec~ (currently stored on 8081> Ali is I Olo)' then stor e Olh on 8086 Ali 
01 

I
) che<k (cuortoot ly stor ed 111 I!OHb Ali os I>Dio) 
thtn 
I t )(tcutt I I xecuta Pt ograma sem esla (.ópia do Vúus 

o r 
I chock (cuorently stored on 8086 r\ ll os ~Hh) 
then 

I g••• COnJuC t ron (DO'> rnv 1),,, Mts IS I) •onjuctíon ( 
DO<; I nv Dro <;emana" ~l X I A nol (DOS l nv Ano IS 1987))) 

thtn 

l
i chtc ~ (r i IS trut) 
thtn 

I ••« ute I I l11nono Arqu"o • <•r I xecutado I 
o r 

l
i cht ck (•t" f•lst) 
th f' ll 

I execute I 'Contomono l'r CJgron1o a ser l xecutado ') 
•nd then 
I exteute l l xecuta lntttrupciio 2 1h Origonai'J 

4't. JIIIII14 'U t : o \IIII" llllplt IIII IILt ap•'tl ' " "" fiii H~fl•'"' 4Hh fOh I' DDh d.t lll (l ' lrll l •·~ :\u 71h 1\ rlllu;;\o 

4Bh ,~ llnpnrlaul• · P"'' ,- ;1 1• l•ou,o~\t lp• I t '·"J.l.·' f' ',,.,·w.:lo df"" 1H''J.1.' ·''"·'' J\'"11111 , u \ iru' 1•'111 lutai 

Htllll ol•· 'nhrt· u" I ' ' "~'·'"';'" ' I" ' "' ''"'' ,,., 11L11Itt" ()! , .... ,,,.'I'''' • ' II I 11111;t sexta feara 1 t o arq111\ n q1w 

d•·\t III ... r t''<l'llll.llllt I' tlttHIIt .HI·· .~ •• "'''" .utl•" dit I,. t lat,. ••• ( 1•' ... 111111111"• •• lltlltllt,ohl ' ' "' lt olll\1 '\4 j •l 

dtlt" ltlt · "' 198/) IIth tttlllo-- dloi '\U atqlli\• 1•~ , ,,1111· 1" ltllli.UIIIIIItltt A 11111\·HI r oh,: ulllll.hLt I"'' '' \II II ' 

Jl>ll ol lltftlr lll i l l lt ._ tl\1(1 i IS I llj!la' jlft -.4 lll t•'-1 IIII~ III ljlll \ ll"i qlll ' (J \ ii' I h J•Í t ~~ ;j 111 /'i l ;dado IIU t•qu Íp; lll ll' llltJ 
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A fuu( lj;u DOh ,t ulthz.ul' p;tra t'\t ' ut.tr o prnhr.uua "M'IH c•:o-1 1 n;pia do \ Ífll~ lPt 1.1 <H~· u' 'Contamina 

Programa a ser fxecu tado'' ~~ f;inl H ' r tptt' 11111 pr~t~f>t tll:t pwiP ,,. , ruuLuniu;ulu dt \ t~ r .... t"'i ' ' ,, .... ) , 

abstracao nova inl 08h .,.. 
bind dNova.lnt.OBh lo 1nlerrupl1on 

I rebind 
mon:Ovtt 

I 
aive (lhe Byte bound lo d(onudor .lnl OBh IS a re ater thon O?) 

(musl a ive a Truth-Valut] 
lhen 

01 

I check (it is lrue) 
lhen 

I 
biood predtcusor(lhe llyle bound lo d( o utorl01 lut OHh) lo 

dC:onlodor lnl OAh 

I check (il is false) 
then 

I give (lhe Hyle bound lo d(onladorJnl-OBh is 02) 
(musl give a 1 rulh Value] 

thtn 
I check (il is true) 
then 

o r 
l
i execu te I Limpa Quadrado no V1deo' 
and 
I bond 01 to d(ontador.lntOBh 

l
i chtck (11 IS falst ) 
lhen 

I uecult I laço poro Consumor lem po de CI'U 
and then 

I .. ecu le I I 1r t ulo lnltrrupção Ollh Orrgor1ol I 
nuuun•ul : r,~,, ;tl ,,lta ç;u• da mhtlllj tt~.to 08h ~~ lt.tl lthl ada l ~~' lu /uu du ttll .lu ' '' l'lll •••rn••utu a r .uLt 

pu) .. o tlu rPh •~m (''' q a 11111a ta:niu de• :tpnJ\tttPt~L•ttlt' llll' IX,'J '' i'•'"'/""''J;IIud•t O ult·ultfit" .tdur d(ot'lla 
dor Jnt 08h n .. tiÍ ll~adu H() tn'ntwrt> d·· IH L• ' I fi• ' , J,.,,.,II o• orr•·r ~, . ,,, tlll" u \ irut' lo uw u l~1111 1' utJio ~~· ,, 
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5 Conclusões e Dircç()cs Fut.u1·as 

U c•s tolv tlt> tlt·~c ro~:i(l tia s.•ooo.oootic" tlc• '"·'"'' lnoouou ou:oih f:íril c• clara a roooopn•t•us:in ela <'l;pc•dlica\:iu, 
Mllopl iliraola fWiu :thco uí,,.f ti•• 1111Hiul.or11Luh• \IIIIM').\IIÍtlo. i\ll:l\'t:s ti a st' loo:i uti t:t fnrou:tl aflll'bi'Uiacl:t, 
lUtUfJU , •• )JU~..,IVd tlf •lt·t·f,lr :tiJ.:,IIIII;l' "falftas" tll'~i l:l Vt'I N;io tio \lrUS St 'X I :L r.-ira. 1:4, laÍ~ C'UIIIU: 

• U vírus uào (o t:tflôll tlc· nuol;u uiu:u '"'fl'ivus prul,.~itlu• noulr;o c•sttila. t•/uu outllus; 

o ,\u I UIIl.llllill.tr 11111 illtfiiÍVII, O \iiU!o u:iu I<'Sl:l llril U tfill:l I! fotlla tfil ttfliuoa aflt•ra~ào, lOIII:OIIIIO 

f><,ssívl'l :t hua tiNt·r~:lo, 11110:1 w•z tfll l' a data<' hur:t ela roul;uuiuat;iiu são registradas aul01uali· 
r;uuo•ut.• pc•lu llOS c· Nul os! ii"''"' "' iuf<ll 111:01,<;.., ntip;i uuis; 

• O \Írus uàn VC'rilint a rout:wliuaçitc' prc\vi:t ''" uno ll.ICflli vo. St•utlo a.o;si111 , ro111o os :orljuivos 

.. ('()M" possuem 11111 ltutitt• de· li 11\h para I aumuh11 físico, atKÍs SIJrcssiV'd.S coul:uuiua.;õcs os 
'"'''onos uào nmis potl<•riiu sc•r c•xt·rul;otfo~." 'I"<' c·outluz IL u111>L roipiti:L dctccçi'to. Com a. 111Úitipla 
coul:tllliuação, a. r;u ~a dos fHO~r:lllt:L~ l u1ua St' t·.~rt'ssivauu,ulc leu la<' a rcd uçiio Jo espaço dis· 
pouívl'l em disco la111~111 ocorre dt> forma r:ipid:o, si ualiza.udo a presença do vírus. 

J'sle lr:tba.fho , aft\111 tft• JH' IIIIilir <IIII' O COIIIIJ:tl<• :OU VÍIII ~ Ht•ja IIIIIÍ~ t•fl'liv<t, fWr fHOfJOrt'ÍOIIar O 
<OIIIIl'<ÍIII<'IIln tlctalhadu <I<• ;.u.oh a~tll••, dorc•<·iu11011 t>llt'lliR lioolo:~~ dt• f ii'RifiiÍ~a. iul<•tt' hN:O III l'R. Sua 1"011 · 
lluuid.odc• visa o l<;IIIIÍIIu dn dt•,t•llvulvi llll 'ttlu cla St'IIJOIIIlit a ti<' a~i>t•s do sislt·111:1. UfH'nu·inu :ll DOS l' 
tio> lltitrt~pro<t·~~atlor XUXIi O '""loit•ul<• uhlitlu ai ra\t;, tia tl••filliç5n ~•·uo:iulica. elos tlivt•rsos IIÍVl'is dt• 
aloslr<u;ii.o prcsclll<'S uus 111Ítr<" 1 11~1 · 1'<' tom ;.i,l<'lll.o DOS, fll'flllilir:i a tlt•M·ri\iio t' au:üist• scu•iintit·a 
dt• ri:Oiolll'~ tfl' proRr11111aR <fi I<' fllllft•ll l H••r t'X<'< UI :ul11• III ifi)..oollfH laiH II '<' IIIM••. 

St•u1àulic:a de açÕ<•s St• fiiO Vou 111na fNntnll'llla c•llric•llh' para tlcKrrlçiio de slsll'IIIAS de ciMse dos 
vtru~, sendo o ~nlcudim<·uto cl;1s dt·Srt içÕ<'s fo1111a.i s an•ssívt•l mesmo )Jara os não iniciados. Gomo csle 

foi u1n do~ oloj!'livns do flloj••to tlt• Mo'"''• pntlt• sr di1<•r 'I"" ucs l<' ponto t'l<' é bt>111 s uct'dido. 
A dispouilulid.ul<' t'Vt'lllual til• 11111 <ionul~dur<lt• do•'< l i~(,.·~ tulllt) .1 :up1i apn·~~·ulatla lorolariatws~n•·l 

01 ''" ''u~iuo p<trci.d da I'SIIt'l ilir:1\:iu , pussi\t·fln,.ult• :lllllll' ll t .oolll<J a tlllllfllt~·nsãu <' fat olit:11odu '' ''" 1ila 
M'IIIIÍIIt Ít :0 
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