
(;()f)- l.l! u C:e•t'I' IIC"Í:u lcor d t• ( >f oj<'los l>istriln ddos p a ru A 111hic•uh•s dt• 

l>c •:-.t·tl\ 'td\' ÍIIwuto dt · Soft \\'illt' 

Sil vio 11. 1. . ~lc • i1a 

llnh·c·r•icl:ull' Ft•dt•lal clt• l'e•1uauohuco 
l't•llllll cll' ('ii'urias l :xat.os e• ela N:oiiiiP/il 

Ot'll:trtattll'lllo ti<• l llfllllll:olit:t 
50.í3U ll l'c·if•· 1'1·: IIII 

.lut)l,l' 11. ( '. Fc•ru:cuclt·~ 

11ui\C•I s icl:ocif• Vc•clc•1 :tl do ll io <:rauclc• elo Norlt• 
( 'e•utro ele• ( 'i~nciaR ~:x:tl:Lq 

I )Pp.trl :cutc•uto tlc l uforru:í.tica. e Ma temática 
ll plk:11la 

r,• t .Í17ro Natal 11 N IIII 

Suu uieiu 

~-:;,,,. artc,;u IIJorc·«•ul:c t:OI>," 'it<l<'ltoil (;rt<'llcc;lflnr do• OI>JPLO!I llC'IriloujdOII dn lllttloit•utr Fnr­
f\ looZ A arqwl••tura dtt ' '' ' ' 'llta ,· .. tprn~t · nl a~ la t' d•~· ul u l.l nun ••ufa,,. IIIJ ti ~) til' lt~r uir ;L"' clt· dt•srn~iio 

foru1:cl rcottHo ~ I noZ, ( '( 'S" l.ci,;1e a l"• 'lll(lllrill () lral •.clho e'UI11('111 :c 111111111 (;() I) rottc ou I r:.- proposr '~' 
tl c• (; • 111 iallorc•s ele• OhJc' ln• 

A'"' I'IIC ' l 

' l lc" pnpc'r prr~c · ul• (;(li), I h• ll"tllloctlc•cl Olojo c I 'l l.ll liltl<'ttoc·ut Sy•lc·uc for IIH' I'CJr~ l ooZ ~uvi­

ro lttll• 111 I fw n rdnt etiiiH' of llw ,~,fl·ftt iot 1'11'" ukd .uul tli,c·u .. ...,,.d \\ill t t' tuplea~•" i11 l lw uSt · ,,r 
ronn.d clt•"t rtpl1011 kdiiHqllt' 't hkt• MooZ, ( '( ·s .uul I t'll lpural I. Hf:tiC'.., A CUfii)JUri~ll l 'i glven \\llla 
rC'Sp\'~l to u i lu-r prupn. ... :d~ 

1 lutrod ução 

\ t utuplc•xi d~cl c• e• CJ t :uu.tuloCl de • 11111 si, tc•ut.c tll' "'" "" " ' iuelus iii"IIIH' III<• .H"alo:uln e·~e c••l•• ~ rap~c idndt• 
Ul l P( t •t tualltllllloUiil () •f,•..,f'ti\OI\IIIIf'lllu tlt' "'ultw:ll f•lf'Ut)t• a "'''I C'flfLI \1'/ tnai s 11111,:l alÍVitLult~ tlt• tH"II 

lt•lllf' tLI ronpt'la~;\o conltt • ~tt qttH\ dt P''"'~u.t"i, a~ <(11<11.., 1t;l1;1111 clc• a'pt•cto~ clifPrt•ulPS tio M&lf' tna. M•ja 

til I(' fil "'f'S di\'PIS:t~ do pttll t '~'-0 tUIIIU all;\liM• tlt• ll 'lfiiÍ~ilo~. JII'Ujt•tu, Í111plt•rtH'IIIac,.;io f ' l rt•ÍIIt\ IIH.'IIIU IIII 

lU dif('lt'III{'S aSpt't' IU.., tlil l111t t ÍIIII,I)icl,u( ,• tio ,Uif\\flfl', CIH 11U Ílllt-tf.lt't' fUIII li ~HtÍIÍO t' ('UHI O h:lrdwarP. 

t•n·uc·iotun•ntu ele.' tlaclus. t •tc 

(:rolltth· p tlll t' da' fPII,\IIIf ' llf.l .., (' ,\'-;1 ollll.dllt•ltlf• rllllll'll' s upualt• ii atidtlitdt', i~ulad.l !-o do PIUU'h'O 

.. droM•rrn•h IIIH'II Ic). ,,utlc•" rn;d"r i111p• ditl14*11111 P·' ' ·' ' "'' iul••c. rat;; .. ut •• ·• :tll!oo{•uc j,, cl•• 111 11 a lf' fH t':>-P i t l tu~:"""u, 

ni ll<ad.t ela 1Ja" 4' de• t f.,dt~ .. ck, l'ldlt'lo \ , dua ... pritrtip;li ... 1''"1'''"'1.'' par,, c II·H./111 d.- :uuhi• •lllt'' 

tlt·~rtulu-;, Ulldl' tOII \i •III '-Ítt •rc,t-lr,.lllll'llll' \,iria' lt·ft,lllll'll l.l :-o., ;t pl ,,.., a :-.U purlat ii .., 111ai' t(j,,.,..,;,.., 
1 •1':0. d11 pt<.Ht''~CI. stu1 ,1 dn l'ullal.ft• ( 'olllltlfllll (uuf .., I:II\ÍIUIIIUI' III (l'( " l ~if. ('( ' 11 ', t' :t tiO ( 'uiiiiiiUIII 

\cl .l l utc·c Lu l' -;,.qj )1,, .-:..,j. \ ' \I C., 

St •j.un quai' lnt(•tn ot!oo JUopu ... r.,-. d· · .rru lti• · ult ·~ ,..,,,, dP ... c·uvnl v rt tH'IIIu tlt• ... oll '" ·' ' "· 11111 t•lc·ro•·ulo qtt.­

.. t ' lllfllt I'~ I:Í P'' '"''' ll(fl ,; .. J!.PIC•IH i.ulcu ele• uhjt•tn .... 'qut• "ot' p1UfH 1f' " "'"l'\('1 o piÍilc ip.d panhiPIII:l H:l 

~nn\' i \c 1ttia el a, \';\ rias l c-ll ~llll '' lll ;t,, qut• ,~ 01 iul• ·~r;u,.u• ,1.,, iufutltr.uJu• ... pur •·L'-'' ttrotrlipul.l(lil~ 

N.-. ... t•• :ut i,:.o ;'1''''"'''111.11110' 11111 "'i"' '"'"a (:c·r •·uc aad•u cl• · (JI•i~"lt,.... l li ... tdhuícln'\, <:01>, t•rtt uc;n 1111111 

,uulcie•llll' clt• tlc•"• nvuhiou••u lct el e• "'llii.OI <'lo,cw;odu <'III ' '' l "'cific . o ~ uo •s lc11111:t h, l 'ot~ l uuZ[~ I S('!JI) lu i· 
ti.duwlllt' dc •C:: C'It'''''IIHh ••"'~ ohiP IÍ\ct'" n c ·~ tado fio fH ••i•· l•• l ttr ~ l cu•Z: ua S•·.;:i •• :1 clt•,t IP•.- c•tnos c• ruttu·n 
~ .11110.' ·' ;u cprit ••lltfõt tlfl c..• ·t i'IIC t:ul••r. I .... ~. idt •! olllllfl li' ..... , .. I '""' d· · PltJ.!.I ' II ";'da ''li\ ··I \'itln .... tra f uu:-. l lll(\õ1u 

cl• 11111 .uuhit •nlt• d(• ~'11"'' '' ' oHI ll.dtodhu IUilJ't 'l.di\H \ """lll'ti iH .I\·•" ltunt•LI \' III ~ l tu•ZI~ l ( ' !HJ) elo 
\lnd tio d•· C'ou\t'l -i'U tlt• lip•• ,. 1.,, • p.tt ~t ,1 \ t·t ili • ;u.\11 tn.ti ' ói(JIItllllld.ttla dt• !-a li,,, r;H:ult•tÍ:-.Ii<:a!'>. 

() ftttlcifllló1llll'flltt flp (:Uil f.;p.IJ, t ... , , ,,, :tl•l .n, :· •• , " .. I i lll ll llpu:-. cll' J'IIHI 'S~ II ... , 'JIIf ' st• lfltllllftit . lllt l'lll 

11111 ;uuhi<'u l•• de• ""'~'l.tll"ll' •' III ocol• · (\,,c.;.,,,., I f:•t••lll•" 11'·" d .. (' ( ''i[~ l il~'l], cl :a l.c"•);ic:t ~ l cu l al 

11[1 I'SS'Ij c• clct I cltuhau~;lc ('ulll<ltl<·ltc\ \\ ccc~ l .. ud cj\lccl 111 ]u:c lllllllcl.c)!c 'llll' \alicl .ct_;u o cl" p1ulurulo 
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clt• (UIIltlllh;u,.·u· 1'11114• .. ,.,, ... JHOCI '''II'i, N •• S··• .. _;u• •• ( tUitpoll ollll ll-. u l t.t h.dh .. . Hpti •I• .• ,, ... fttlll llllllol" 

prupu!\Lts tlll ~t'lf'IH i.td~ttt'' t i•• •'l•j .. lu"-o P lintdtllt 'll lt• 11.1 "it·t,.Ht O, •IJ'"''' ' III.tttH•' ,, , 1111 '•'' t urnlu-.lfl.• , 
intlit aclu o t'~tadu atn.d du J!.''l' ' llt i:11 lnr t• Ntt.,.., l'' ' ' "· llf 't ti"' "' d•· u .. ., ot;ti ' .uuplo 

2 O Projeto For MooZ 

l 'or~ l uuZ ~ ll11t altl ()ic•ul t• eh• ~upnrlc• .tu ch•'t ' ll\ uh i tn• ·u l • 1 dt• ... i ... tc•nt,,, ha .. •·aclu uu u~.ou clt· f''P''t ilit ;u;ú~·~ 
formais e prototipação. atualllll'lll<' l' lll "' '"'11\'0hiulf•uto ua li!' I' I-' . A l iu~uar;•'lll ele• l'Sp<•ci t. .. aç:io formal 
~tuuZ é n h;uu"' uoLnriorwl utiliznda 110 n~t~hiPut•• . ~luoZ .~ IIIIHl '' " '''11'-~Jiu ela linl-(n:•~• ·ut ~{Spi~f)jtm qunl 
fur:uu Íll l10tln7ida~ lnoolilinoçt•••par~ lolu:í la u1i••ul:ul;o a ultjt•lu,·. A lin~n·•~•·no ~loliZ ,; olt• oont<'pç;iu 
rt,."t'('ltll' c sua llir;!'lll:âutic a luttllal P,t;$ ('III clt·li IIi\·" ' l ' ''" ... i~uilic o li hu' d.t lio~llol~f.'lll S ilO dt •M ' i I us t'llt 

(~IIII ('91, ~IS('!):.!j P c•l:t t·~l:i b<'IHIO nlili1:ula "" po úplin ei""''""''ÍIIIt'lllll olu :uu hil'nl< •, 
For~lno7. d:í ~ ''ltOil•• ao Lrahalho nlll("'rarivo "" ,.,.,,,.,,.,~;ío. ,.,.,;r;,.,,.iu ,. ,,elid~ç:iu elo• "'I"' 

nlicac;(~S (onnnis atra\'t;~ tlfl c•ditur~S sillt;\titn' t• tftlll(tiJ~Hhllf'S t• ela J!.C'Ioi~O\t) M''IIIÍ oiiiiOIIIiilita tlt• 

prulcilipos e sua ext•rnç;in dl'llllll du ;111ohit•J1I <•. ,\ li"~"""'''" u1it•11l:oda a vhjt•ln;.. S:o rhN[Oruu!.ll ], 
dl''l'IIVU!vida (11'10 (ult'llla iÍOllal ( 'UIII(lllll'l Sl'Ít'llll' ln, IÍIIIII', 1' 111 ll t•l~t•lt•y. t•;..L:Í SI'IHin llliliz;ul,o ll:t sua 
ilnplt·llll'lll:oçiio. 

A i11Lt•1rar,. tlt• For1\lou7. ,·. ''·'" ''"'" c•111 11111 """' '''"·"'' hi ('< 'll"''" ~i111i l .11 ao elo· i\n('la[~ l ,\ I'S!JI] . 
110 fJIIal o usu;íriu 1('111 acP';o,u i'!'; iufnt'Hifl~c~·' ~al t,t\,:s ela vi ... iltt a u/tc.; cpu~ M' inlt• •li~.tllt tt (\UI lU~ uús 

.tlra\1:, tlc•li11k~. l·:;..t••s po•1111Íit•111 'I''''" tt'II;ÍiioHól\1'1;11<' <'1111<' ;,, tll'liniçt-~'' ''" ''"""',.tipo' tlt• tlatlo' 

'"' ~luuZ. 
l1

fll pt••t• 'ttipn tln ol tlll.i .. ul•· I C li ~ , ... ,z ··,t:i ..... ~.. \. t.lid .tt lt• IIII " '''' '11\tth iuwnt•• .~ .... . , .• ptt~\1111·1 

\t'J!'>.tu ,, tu:Ícpnn:a clc• IIIJI"IIt•"(lu, u cotupil.tdur tlt• f\lun/ •· ( :ol> ,., ,,,o'''""'' ultiÍJ;ult~~ IH''''' l.t ~ t·. 

3 O Gercuciador d • OIJjetos Distribuídos 

I. t.lulliusuário, pcrmi1i1ulo o Lral.alho simult :illf'<ltlc• v~ tio~ u~n:írios Rrr~q:uulo 11111:1 ba.~l' olr d:ulos 
romum. O sislcma tlevl', st' lllprt• que p11ssív•·l, M! l'llfil.rll'l("r da roortl(•ltaç;ic• auLO<II:ilir<l de 
COIIJiiLos. 

l . { "oupc-l:tlivo, pnfoolu lfiH' :~1 lllf'Ciitla tl'll' U .., js lt'tlla ,, ' ' 'I clt '"'ll\t1IVitlu atltllt 'lll;t clt• lõtlll:tlllltl c• tt 

número de pes~oa.\ t' IIVul vitlas 1'1'1''"~' ua$ ""''""" p1npor~i""'· lllnlliplil':"" M' .os pus~i hilidad<•, 
de dl'SOrganização iHt••r11a (H·Ia <Iili< uhladt• dt• ntunl<·uaçi'oo d;os <LI j,•itl ;uh•s. l't•r isto u si&Ll'llli\ 
1lrvr l;unhém p10IIIO\'I'r a Ílll«'l)rao;fio .. r~·li'a das t:HI'f;os qut• us usu:irios rst:iu '''''!'ll\'lllvr11do, 
luiuimizaudo a dt•siufot111açiio. 

3. Uislrilntíclo, pois 10111 a tt<'RI'!'IIL<' ulili7.u;fio ' '" FmMooZ pnr v;írios usua1111' , além da (I<'IS· 
pectiva de inlegra~iio cou1 oulrils fl'lfil lllt'lllas pl·c·:.t'lllc•s t'lll Arnhit•ulcs de Dt!scuvolviruenlo dt• 
Software, a carga dt• prorl'ssa nrl.'IILO t•xiv;ida ilft•L;ori;o si~;uiliral iva llll'IIL<' o d!'SI'lll (lCiillo de um 
Ristcma ccntraliz;otlu. 

A iluph•noclllaçiiu tlt• (;()!> ~··~"' ' n """'"'" di<·IIIP/'"1 v.itlnr. ""qual o•xi~IPIII 11111 ou 11oai• prtll'''"'"' 
dicnlcs, c1uc solidtant .sc·rviço" 11 tltll ou tu ais pnu t' ... su-c lilt•t viclurt'"· ()~ l•ruc'('NSOS < lu..•n\.cs ~ulkitnnt , 

aos vários prorcssos ~ervidur<'s clispouht•is 110 a11rhi••ult•. o ilrlli:I Z<'Il·llllt' lllo. rccupcmçiio <' coulrole dt• 
acesso a objt•Los, nlé111 olo rouLrolt• di' rlasst•s I' lrau~açt~t•s "" lrahalhn. 

AtHl'Sl'nlnlll()l; a sl.'guir o 111111ll'lo iHI(IIÍlc•lnlal dt• <:01>. 'I'"' SNvir:í 11nr:t ri1ua 111ainr f0111prt'(!nsãu 
de suas caraclcrísticil~. 
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J. l O l\ l o d c lo Ar·quitd urn l d e G OD 

\11;111 do' Jlrllft'"OS ('li••ntros. (;()I) po~~ ui , ....... ~"" S••r\'idon·~ de• OhjPIO ('di' ('Ja~s·· · s{'l v itlun·~ til' 
lran•:~ç~n r Nnlilir:ultoff'' · 

A I ij!,ura I iltt •t ra 1orna cunli~;u1:1~·'" pa.JniV ti.- I" '" ''""'s •tu•• c'!ilào athw. 110 ruuuu•nlo cll' fuurin­
u:onll ' lltn dt• Fort.luuZ 

Cliente 

I Interface I 
) F'uncioMl 

I r tntecc • c• 
ll RPmot.a 

llconve ro . 11 
l lnpo• 11 

frnJc1a11 a.•c•o) 

I Comunl c o c o o I 

I 
I C'omunl Cd'" • o I 

lntet ta c e df"l 
c las•es I 

Servtdor do 
Classe 

I 

l(t ntec!ace de I 
11 Rec:uperac•o 

'I Comunioooao I 

I 

• • 

~···~ 
T T 

I Comunl c.1cao I 
I lnl rtace 

LOC411 

~__) 
bJ ikpoo l 

lorlo 
di 
IJbjoto !l 

Setvidor de 
ObJeto 

--

I 
'I Comunlca,.ao I 

l
lnterfat:c de I 
Tr•n•Acao 

Servrdor de 
Transacao 

J 

• l 'lit•n l• •, luilll 'll'lll ,, pliutip.ol iul••d:tll' 1'~1<·111·• p:tr.o o " '" ,),. (:01>. ,·. :r l'lt•;. 'I"'' a :q tlir:1ç:iu 

l ur\luu/, n•ntlf p.tla :t1111.11'·11a1 f' tt 'fiJ IIf•rar uh j,•l11o;, dt•liuir ltU\as f'l,p"~~""' t' \f'lsill'' dt~ da~''' · 

.1lt 111 du IOIIirlllt• d o• "'' '"'' ti•• trah.1lltu ott ll•ll":t~'"' · 
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• Sct 'idon•s dt• Obj,.lu al<'llolt•tll i" !ooliril :u;i"'' ti• · '" "''"''"""'""'"''"''"I'''' ar,:iu ~;lnhai ~ ol<• ohj1·lu> 
r\'itas peloS prOCI'"II~ ( 'lit•lll<'S f' ruorlll 'll:llll 11 CUIII(':lll ilhaiiH' IIIII de obj1•lt1S 1'111 rt• OS ( '(it•lflt'o 
:11 r:l\és de bloqu<'ins baSt•:~tllls 1'111 (>óuhôl'>. ' Ítll ilaii 'S au tldiuido <'III [NSZ!HI] . ON St·n·itlllll'h 
dt> OlJjcto aiuola rurllt't't'lll supntl<' ;', II'CIIJH 'ta~ao ol,• L"""'H,iH•s, roord<•uados p<·lus pwr<'~'<•~ 

Servidores d1• Trn11 ~aç:in. 

• Servidores de C las•<• F,t' ll'lldaoll a criaçf111 dt• tla--••s <' vt•o ~1i<•s olt• rl~s.cs ou tipos Defln<'llt ai11da 
a distrilJuiçiio de carga t' lllrc ~~~ Sct vi dores dt• Obj<•lo. 

• Servidores tl<' Tra"'"Ç~II <' Nutililatln~t•s atn:1111 t'llt oouju11l11 "" tt•rllpt•raç~o tlt• Lra11 sa\il• ·~ Os 
Servidores de Tr:u":";~o nL11a111 ao lado tio• St•o 'iololf'' tio• Ol1 jt•lo <'os NoLilit :~t l nrt•N ao lado""' 
Cli1•11lt•s. 

A S<'guir ti<'Sfrl'V<' IIIUS dt• t .dloatlall lf 'llll' as ali,•itl.ul''' d••"'"'l'''"'""' ' " pot ratla pro<''''"· 

3 .2 P•·occssos C lic rrl <•s 

No l•ruc·P,MJ ('li••Hif ... 1t0ilu 4'\t'tultultt"t "' hlivi dadt·, furuic.u.1i s tL•" h ·11anu•ul.1~ tpll · u1ilit:1111 (;t)l) \"i 

(Hirlt'' ~t•lt•\allll''i .w 1-\''lt 'lltiaduo "' ' oloj•·lu> ,;,., '""'""I" I'"' CÍIItl> ""'"l11los: (Hit·of:ot" lullt i1111.ol 
l~tlt•rrar, . ltt' lltur;o, ( '" ""'"''" ti•• Iii''"· ltti ti .tli, .• , .. "'' ('""'""""~;'" · 

I nterface f unciona l ( 'uu, lllii """ ' raiiHttl.t tlt• "''"'~'"'I"" lllili t.t a~ pli11uli\.t , h;'t~i"" <h•liuul.t' 
p<'IO Mótlu lu " " l ul<•rrafl• " ' '11101!1, " '' """'"a atlapi:Í '" ;'" 1\I'I('"ÍII:ttlt•, ,., , ... ,·íli•·a, tia• ri'II':IIIOI'I\Ia• 
tlt•,••uvul\ ida,. 

( tltl'r fnt' (' 1! 1' 11\0tl\ . \ (ult tf 'ltt' llt 111111,1 ll(t •tf'l I ' 11 III I IIII j111t f11 l(t• ('I ÍIII Í I f\~" 111!,111( '•11 (;1' \1 ')' 11111111 O 

llpH tiP ,,., \ Í"o tplt" C' \ C' I l llft ftl 

• s .. ,, içu ... eh· '' ·'"'"' olll 

l't •ttlli tt·au q ttr• O 11 :-. 11 : 11 i o ;!Ir \' t ' , dt•..,al h·••. fi u;di; ,. 1111 altur I P tl.tii , ,H,Ut'' d .. lr.d>.d hn S uot ... jJI i IIIi l i\ ii' 

,;,,, 
I ' li r\ I r . I 11 .\ f'\-; \C ' l i <lN 
1'10'>1.111\1-\'>\1 11() ~ 

01'1 :'I. I IL\ N'i \( " I I 0 1~ 

AIIOIII'.III \ ~s \( ' I ION 
( '(H.I:-. 11 1. 111 ,\ NS.\L 'I' IO'\ 

• "\t•t \ Í<,U' rl tt ( ·~;, ... ..,,. 

l 'ti.tll ,tii ' ·''· ·'O lt •lll.!lltltt.t :IIÍ\:J J 
I) ..... ;IIÍ\.1 lt .tll '·''~· '., 'I'' ' ' •. ,~,; al i'·' 
,\ IÍ\.1 l l olll -.. ,ll,.io I •Í 1'\ Í.., I••rill' 

F iua li t;t 1r au ......... "'· .tu•al .11ul•• "''11' • · r• ·itu~ 

iualit.t llolfl'.,,lt .tu, IIII tl . lf~ t pt ' llll ~lt~>llh''_;PII\ ••f•·ÍLo-:_ 

J'pr 11111 c·nr cpt .. th JIIIH ,. , '' ' ( ' lic•nl t• t• n St·t \ hL-tr d•· ( ' L•~ ..... , dc·h uatn •p1;d " t.'i'\ ltu t '''" tio"- Phjt•to, 

cpu• pod•·rn ''lr arru.l/l'll ;uln' f' 14'1 up••r.ulu "\u .. ' ptianili\ ,l' ' ""'' 

1 ·u I:A'IiUTÃ<>s 
('U I:ATE. \ T IISIOI" 
FET< ' ILVFI!S I ON. ~I \1' 

• 'i1•1 \i\'" dt• l)lt jt•lu 

------
( 'li~ ( 1.'"'' ' j 
( ' t ii' \ ' t'l ~•'iu ti•• • I,,, " , 
ll u,t:, tlc · llui~;iu ti~' t'~ ltlllu t a tf,. \'1\1:-.:io clt• 1las:ow 

I u i• ia l 11ht a dt• udtlltll:u,•"'' ~uh~t• c 1 :"~' ' ' 
( 'ull l ii II I ii l11h1 .1 dt• iu lnttll oll, t•\':-. ~uht\' 'l.t ~M ·~ 

t -

P Pt 1t1Í l t' lll •• rriat,oio. I f'f IIJII ' I ol \ oiiJ. I PIIIHt,;ill, .dl t•t :H ,.IP llluq u··in ,. clt-.... ldoqw•iu di' (I h jl'lU,, ai•~UI de· 
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urna husC';, St'flll t' tut:d t•ttt ltulol'\ o' itl••111dic ulot~'' ele• tlhjf'ltt"\ •I•• IIII.:& clt•tl'tlttiu:uht da.h"\t' . Sua~.; 

p1 i111i liv:L~ ~àu: 

fií EATI·:-0 IIJ 
F'I::TCil-011.1 
DEI.I~TE-OIIJ 

MOUIFY -OIIJ 
LOCK-OUJ 
UNLOCI<-011.1 
ltELEASI::- LO(' I\S 

I· lltS'I'- I( I~ Y 
NEXT-1\EY 

~lia uhj••tu 
ll usc~ o hjt•lu 
Ut· ooom't' uloj•·lu 
~loolilira ohjt•to 

- -·--=-==-"'-::-=~=---------

Siunoniza nn•ssc• a ohjt•lo 
ltt'IIHI\' 1! s intwnil.:Hitu alur:ulo ;1 u hjt•tu 
ltC'IIto\' 1' Lotlo~ oR hÍIIl' IUIIÍ7.:Hion•s elos objt•los Ol' uma classe 
l(lll' ror:1111 a lorar(ns pnr 11111a clt•INI;IÍUaela lrans:tçào 
lu i• ia huM a ele• leh·uli li e aolur"' d•• n hjt•Lus ele• 11111 :< d:osse• 
( 'outiuua bu,ra dt• idt•utílínulorc~ de objclos clt• uma d:tSM' 

Convt'rsno d e Tipos. O me'~elulu dt• ( 'on\·..r,;in dt• Tipos tio IHilH'Ssu (.' lit•utc couvNtC o formato 

dos ohj<•tns manipulatlt" 1•ara qou• po~s:11n s••r lrausf<'ri<los t'lllll' o ('lil'nlc l' os Ser\'idorcs de Ol.ljeto. 
A COII\t•rsào é hidin•duu:.l : no st·utid<o Clit•u lt•- S<"t\•iclol (. doaonada de " Dunop" , no sentido oposto 
dl' " 11 cslorr'' . 

O tllt~·raui~n•u clr " llunq)' fta , t·ia ,.,,. u;t 1-\•' ta•,·"' tltt c~ul•·it~:ro. clc• h)·l,.h nu 41~ 1tt' ilttts··, qtu• rt'Jllt''t'Hlalll 

o t•stat.lu tlu objt•lu" u~ uhjo•lt" ao' qu.oí s dt• M ' " ''""''"ia u:o lu1111a •I•• 111na dopia proruuda ou "dcrp 
t opy··. O rnt•t.:nni~iiiiU dt· •• U • ·~ lt ~~ 1•" utilita u .. :"<>ltt•.tlll., a ui••J iutlllt'Uit• ~PI ;uh• t• julllitiiH'IIl<• coan a s 

ch•fiuic;()l•, ela (" .. truluril cl,, , c la'"'''" 1t•c un,lt~"•i n oh i••lu ru i1-dual llurtcnlto n •• Uc •~;; tun··· cpt.tlcpwr t~hjPlo 
lf'Ct•IJifh• tpU' l•·11lt:1 \IC' I '·III cfit t•tt •lll t• d :t itltl,tlctlf'tt l t• Ulifll!'ifl;l fH'IH c Jit•tt l t• "'I'I:Í tUII\t•lliclo p :1r:t a Vt•rtÜitl 

lot·itl. 

~ l u i I u t' lll hur:o t••ul1011111 " i ll'l•l• •tll ' ' "' ulu a • "" 11 . , .... , .. do • I i 1"" "'i'''' ílit a I"" :o 11 1 <IIII píl:ui•H tio• 'iatlll'r, 
o 111od•·lo ,; l.a~t:lltle• f.!.""'; tilct I''"" "'' l.oriiiiH'III <• :ula p l.o d<J ,, 111111:" l iu~, ll:tl(• ' ll ' orÍ<'IIIad." a o loj<•to. 

A op~'rttc;ãu ele· ·· n .. , ......... ~ dPM li la tlll.a\1~ ... d.t , ... , •. , ilic ·•\<"III f'lll ~/mJ~ 11'11' SI ' M'J.; IU' , olpt•uas lUI II 

O!\ d c.• ta llw' , .,,pufloli"' :, ' '' ' ' c Ulllfllt,.' lh;io . \ t'' JH't ilit;,, :·,., t neuph·t;c do.., (H iut ip.t i ' :;cspt~ • lu"- clc• ln~ ln n 

~< ' ll' llci:lllor (o tlacl.t <·111 p 1'1 11:!j. 
l 'nur l·.',]u-,·ijinu,,in '111 ,\/uol ,· Jonoodn I"" 11111 t Ullftl ll lo t/, dt jtiJH;tit .. ;/, • lu ..... , ... ''lo.'""'"''"" 

lur lliiY/IIItYIIIIf 1111 . I ' < :""'' .,.;,, ti< /ruu/or., '11 111 , '" """" ' Class < EudCiass / 'r•w•""""''" rulr<Hiu : r r 
IICJI"fl·' t 'Otlt·t r/o .. 1/tt tlttflll, eitl ti IH t tft ./t; IJ•If ti t ... ,,, f t}ltlll,liU [u1 IIJil 't ... f 11ludt1. 

A euu\t•i':in ,: do•" 111:0 plÍ111 qo.olnu•~tl<• llf'la 1 lo •• r '/rt 11/ l'•t!• ( ·..,,., ""' 1/,.t/ui< . l'nh:lll ''""'' do • 
.tp1• '!->''111a la tlt• .... ttl'\1 ' 111•""' ,..., I• pt•·~· · ttl.u ,'"'• •I••· ••hi•·l•'· tu;euipul.a,Ju, I'' j,..., pHHt''!'oo't' ( *llf'Uh'' (1 l ;,,,,., 

Uloj. u,,, ·()b; •. I 'IIIIIJti<JUitj): "'·" ri'l"' '"'"' '"·'" '' .lllll.t / e·u.Í\<•i, ""' S<•i\'Ídlli<'' ,,,. (lhj<·l" (< la "''~ 
Ub;.O.,/u "'"· /],, ,,, · ()1,)~·1, • ""' <• ( ·,.,,.,,J, J ( Jl.j.O.,I'""" ); ,. ;,, ""' id :ul•·- qow .11111:0/ <'11.1111 i lol<uru:u;tot'' :.uh11• 
·''da~ .. · ·~ ntauipuloul.l;. 1 • I,,,,,. f .,,, ' ' " '/o .... f ,/o) 

Class UIJ) 

End(lass Ob) . 

supe1 classes O lo; 
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stale 

Na cláusu la state tl<'liiiÍIIIOS u <'SI :ulu <IIII' us ohjc•lus cl, si :c d:c"'' :opiC'M'ccl accc, :cl c :c_,:, elo• uccc c•scjiii'IICI 
:CCCÍIIciciCU. 
I culue : Utcsit•\ 'ttluc 

O e~taclo de ccnc olJjC'lo h:isko ~ ceprc•sc•ul<ulu jH'Iu ~'"""'""'' ce ie· cotdru, que• pud<• n"ucccir qu:clqrwr 
v;Liur Jo tipo /Jcc.•iC' \ 'nlrr r. 

O "fn'<! type~ lllcsicl'ulru clc•scn•vc• "' lipu~ h:ísicus musitlc•cnclus "''~1:~ d<·sniç:iu. 

Ulloic l'lllur :: = /ulrger I /lt fi li Chtrr 

initialstates 

A clrírr,qrr/n initialstales tlcflllr r -"1'" 11111• 'I'" ,., prt"' 11lt1111 tr.s llllll<nyr 11~ tlt: r r·irc('tirJ tlt ob)t/u.• da 
classe. N<.<le crc<u L<t•ruJit·., 11111 ob;c '" tlu r·lu."' lltl'it·OI•J Jllldt se r· t'l'i111lo ulllu_.,, tio uwiu tia 111111· 

3agen lnit n ntrc cln~sr. 

fuit-:::--::--:7-:---------------------------------
value? : Urcsic \ 'alue 
valu( = vulur? 

EndCiass J)asirObJ . 

llcprcsmrla obj<•los <·ucccplc•xos, "''11,11 cHio a vlk:iu elo I" cu'''"' ( 'lic•ulc•. 

superclasses Obj 

state 

du•.•ltl : /,cHYrl ('/u."],-1------­
·'talt : Se •J( UI'}_) 

O t•sl ;ltlu th' nhjf·t u-, t ~ 1111 plt•:-tt ., ,·, lurrn:ulo pdu :-.~•11 H l ••ul itit .ulnr lot .d ti•· tI,,.,.._ •. f' pu r llllli t ~'~''ctiii•ut Iii 

cl<• nutre" uhjNus c.l•• cpc.olcpll'l li pu. 

cnitialstates 

() • ''lllf'lll:l /rui fip..,c ·r·•\ t' ~~ 111''11 !-o.lt~l ' lll d1 • t 1L11,.1o dt• uhi••to' '""'1'1••\u,, Ulldt• :qH'II·I' u itlt•utilir,ulur 
lotai da c Ln ... ,<':·, tiii.IIIH'III'IIfl' 11 uhj••lut~ inlnlllltHI.t. 

[ndCiass ( ·.,,,,,,, • I J/•1 

(l;ass CJb;.'>ln ""' 

EndCia ss ()bjSt .. wu 
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Class /1,,,, OlrjSt rc ""' 

lkliue a c·~truLura da • tc·prc•M' IIIaçcte•s arm:•z•·u:ÍIPÍ' do' ohjcotu~ IJ:is ic'us. 

superclasses OIJJS ircaur 

state 

I value : llas1c V alui' 

O estado de urn obj•·tu elt••la daSM! (> hli•utlro ao d .c du~su llt~•ic:Obj. Em uma reprl'scnlação mai1 
concreta poderíamos tratar o e•Rt;ulo rouco 11111:1 srqiii•ul'i ;cs ele:' hylc•s , ncnu nrhamos ra1.o;\vcl consideru 

que esta representação abs t rala SNVI' aos Jtropú•i tos eh• clc•nuiiiSLrar a funcionalictnel<' do processo 
Cliculc. 

initialstales 

/nit-::;---:--:-:--:--------------------- ------------
llaluc? : Dasic Volue 
va/ue = value? 

EndCiass /JasicObJS Lr·fum 

Class Comt>lexObJ.S'tr·ettlll 

Define a es trutura das rcpi<'St•nla~Õ<:s anna?.l' lliivcis elos ubjclus cocnplcxos. 

superclasses ObjStrcnm 

si ate 

verstall : VERSION . 1/J 
slale : Scq( ObjStrmru) _______ _ --------·--------

O l'St;Hiu lil' urn uhjc•t n ele• ti po (',,,,,,, J·Obj.~·,,,,, c; clt·liuiclo pdn iclc·ulifiracloo· da Vl•rs;io e•slru ­

luraJ a q11e• pNI<•nrr o o hjc•to wil\i nal, ,. pur 11111:0 "''liii•11cia de• ObjSIIItllll , n•pr<'"l'lllaoulo os ubjclos 

cuncpo uc·ull'S do uhjrlo 01 i ~;iual. N;io h;i iucl ic a~.iu cl.o cla"c' i• cpca l JH'IIC'Ill'l'lll. 

EndCiass Complr J ObjStrtlllll 

Class ('/icutC/n.<.<lrlfo 

Es ta rlassr de·srrt•l(' as iufno ou .oçtH'S "''"•' c'" " ''' "'' cohje•IO'- ele• c:oJ> IJIH' ;.iiu III:CIIlidas pe los 
processos ClicuLt:s. à cxu·~;io tl t' M'll COIIIJHlll<' ll le• e ·~ '"" 'iuual , i ~ t u l; , M' IIS ubjt'los. 

state 

/. Q('a/.Ciu,<s. ld = = N 

Vt•c..õt·' <11' cla~st•s ~ :iu clc·fiu iol;" JH•Ia -.·q ii(•ue c a tl :c- e f:osSI's elos ohj••los <JII l' rocupi•·uc os objclos 
de~La v('rsão dt• rl;ossc . A a bll'I'Íaç;io l 'c r·sinrc_<;, , ,,., cle•liut• a e•;,tntlura clt• 11111 uhje•lo de•, li' tipo. 

l il-swu-S'tr·ur/ == Stq(C."/.,IJ,r l ('ln•.• III) 

lm·.,[( '/n."f,J : f,,,·ttl ( .,;;;:,.7,,-- -------· 
ylobu/('/os.< ld : Gl<~bn/ ('/" " - '" 
luml\ 'er·.•iurlfll : \ '1;'/IS/ (},\' 1/) 
l'ít'siorts.%ucl : 1'/: /i.S/CJ,\ . //J ... \cr .•imi _C,/rul'l 

/u('(r/1 i: r·siou lcl E ,., r·sr""·'·~·,,,,., ,.,,!/ 
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O componente lora/('/,~~ lrl cl<•llola o i<lc111ifo raolot ÍIIINIIn, u1ili1.a olo IH'Io pro•·•·~~" di<•lllt•, para M• 

re ferir à classe. 
Para obter pcrsist<'utia dus ohjt•los t•ulrr llifl'rt'llif•s \'I'IMi<'~ d1• pwu•,,os i• llf'II'S':irio t•slaiJt'lt•<Pr 

um mecauismo de n o iiH:açiio , id<'lllilinllldu cad :\ rla" t'llc lllflfln glnha l, Ú11iro c co11riso. O COill i>OIIt'lll\' 

globn/Cin.•.•ltl ti<'IIOla I'SI a itlrul ilit·;l(;:iu 11,lohal. 
Ü COIII IW IICif l C flll'fli l 'r t• .. Jtm/t/ tlt•uni:L n iflt•II IÍIÍI'a~:io fia Vf'I'S:io tft• daSSI' f llfll 'IIL<'Ifll' ll lC• util i1:11fn 

pdo pron•<so Clit•llll'. 
O COIIIJ>OIII.'IIle t•rr.•io r~ •Sinlf'l tlf'IIOl a 11111a fiiii Çiin IIII<' lf•lariuua id1•11tilinHion·s •h• Vt• 1s:i" ( Ffl'/1. 

SIONJO) a ddiuiç&•s da .,,t1 111ura da v..rs:lo ( r, , ,,1,,, _,,.,.,,.,) 

operations 

,A op<•raçãu /u('a/1', r·.-rom.111r·rr• I rc•,lllla ua •l••lirrr~it" tia ',.,,.,;.,''''I 111111 ai lutalull'lll<• u t ilil.;lfla IH'III 

processo rli••ult•. 

loca/ Ver·siouSir ucl : l 'f'l'slufi-S"Ir ru·l 
local Ver·sior~Str·ucl = I'Crsiou.<Sir·u('/ ( loml I 'r r S l tm /.t )-

EndCiass CIH r~ tCitr .. ~lufn. 

Cl:us (/rr 111 l'yJH Co111•• ' '"'"'"''"/"/' 

Ucscrcve as opl'l'açf~t•s tio• rorr\' t'l's:io ,,,. lip"' ,. w·r ao;~o dt• ~t•prc•st•ul:u,ÜI•, allllõlll' lf<Í.vt•i& t•utlf• o 

processo C lie rrlr e os p mll'"'os S1•1 vitlurt•s tlt• Ohj<'lll. 

superclasses ('li c ul/u il~trli:trlwuMo<l rrlt 

Omitir<'IIIOS a de,cri~ fio da '" """"'""'' ( 'lrr rr l/rr rlrrrfi: aliuuMtHirr/• pur !ptt•sliic> dr c·~paço . No~ 
limitamos a indicar que l'5la da~'<' (o l<''l'ou.:ívt•l ,,.~;,_ furrç_<ll'R do ~1 óclulo de l uicializaçã.o do ( 'licnlr 

constants 

I bas1cC/ussr s : I' Glolml Chr.\; ld 

Uo ponto d <' vista tio t-ltí•lulo ( '.,,,.,.",,r .. ~;' ' '' III tini' III"" tio• rla"t•<: llllupl••x:ts, tnjus ulJji'IO' 

são fotm:ulo~ pur S('ll iit'tlli.as tlt· ""''"' olrjo•h", l' '''i'i''"· r ......... la- a p:III ÍI' ,,,. ulrjf'lf" IIIÍIIIÍIÍ\'11' oiH 

linguag<'lll . O rnujuul o ti•· ria"' '' h:ío,i,." i• do•liuidu I"''" nut, laHit• /"'·' ''('/11.'·";· <'111pr .llllu 'I"'' toda' 

as oulla' d a'"'S s:iu IIJII ' idt•r:lfl." '"'"1•1•·~ ;" 

si ate 

O t•s tadu dos ohjt'l11~ tlt·~t.l da"f' ,; for 111ó11 lu III' ln • '""l'""''lll t• 1'/u•~t •. 'IIII' ll' llfl'"'"'" o 1 u uju11l11 
d r info llu açÕI:s solJrc rla~-.·s 'lu!' ~fio ruuiH·rid." ra:lo 111011''"' ('li t•ut <• . 

operations 

A o pt•l aç~lo &C' IliÔ 11 t ka h U , .... , 0 1 , .·• clt•fi llt' a t 1 i .~e;.i • , ti•• 11 111 c ,lt j,., u do I i p• • ( 'oiUJtl• r( )I,J a pari i 1 clt• 11111 

o h jt•to de t i pu CnriiJIIrrOirJ~Ir""" O''''""" do tolojo•lo I• 1 ri.ulfl a p.11tir •I•• '"a rt' l '" '"'ll l.t~:in ;11ura 
7.<'11 õÍVI'l ,I"UU fn rlllt' rui IIIÍJ;ÍIIõlllllf'llll• do•liui.Ja 1'111 11111 I'' "' """ ( 'lio•nll' qu :dtpll'l l':11a 111111pat ilri li1:11 fi 

1 ral :tuwuln clf"' uiJjPIOI\ c·u111 tllft•tt 'lllt•' \'f' l ~····· ... , c •, l tul ulai~. tutlu ~~tu·:•111" dc• uhjt•lo tiiiP h ·uha ,,.r.,tlu 
dirl'lt' lllt• <la "N"io lo•"'""'"'' ' u1tl r1atl ., í- ,,.,,.,,ariarrll•rol t•nrrt\ o' llitlo po~ra a ,.N,:iultual , n ud1• tntlm 

o' llllllpuut•nl<·~ tio ohjr•1u l<'rnp•·• :11lu r uja dasw u:itr (• l'onq raiÍ\1'1 n•ru a t la,,r I<Kal ~:iu t•lirniua<los 

1(111\IIC(O da CI ia~ .io do ultjt I fi IIII j>l III l'"fl ( ' li•• III I', 
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/11 .•I mi: ( r/u.• . .,•.•: I' ( '/1• ul ('/u."/ ufu) Y ( ·,,,,,f, J Ulo;Siu 11111 " (,'/u/ml ( '/u.•.• l1/ •· Culllf'l' rOI1j 

V s/Jum• : Colltflle:rOb;St,., 11111; dtl :'C:i,bt~l.C '/11'·' - ltl• -
( d 1/ r/ bu<ir('lu.•.'f·.•f\ 

s ln 11111 t•t t·simt E "'"'·'I·' l d.t) ,., t ·.• t•lll<.~'ll 111·1 1fu111) =:> 

3 rftt8.< : ('/irlll( '/, .•.< lttfo I ,.,.,_,,. E ~ -/"' ·' 1 ·•• 

clus.• globnl('f, ,,, l d = , ltl 
3 obj : CortttJII :rOIJJ • 

obj = CnlllfJie:rOit) /uit( r/ti/ r lu.<.• ltf '! ) 1\ 

Re$Lore( rln.•srs, .<I IV 11111 , r /d ) = /1r.• lm·t ('IIIIIJIOIIt ui.•( rln .<.<es, class, obj, slt·emll, I) 

{/III tfr talhe BIIILtÍIÍro IIIIJIIII'IIIIIIt· 11 1"1,<-'11/tm· (III .lfntt1, ( lflll' IIII til {1111t;tiO dr 11/il'f'flt;Õts sriiiiÍIIIÍCII/l 
us <:OIIIp<JIICIILe• do t'slmlo do nbjdo 11"' .•1iu """"tml<ulos "" "u lturulus" ti< ve111 Bfl' dcclmvulos 11a 
"signalure" da defillit;tio. No rti.<Q "" OJlt l'll~'tio /1rolm•( (} COIIIfltJII (IliC tio estado classes r mallipulado 
peJa OJICI'UÇÕO. 

A operação l lestm-cCmll/1011(11/.•1 tia os cout pUIII'IIII'' 1lo l',tõtllu il1• uut obJI'lO cotuplcxo, conforme 
sua orde111 crescente de llc•rlat a~fto ua da.\SI'. O n•mputtl'ttll' uào s1•ni criado se a class<' à que pertence 
não for <'<!Ui valente à da" '' tlt•M t ii a na , • .., rntnt ;L i11• '"" \'l't:><lu local. O rcsult:Hio da operação é o 
objl'lO inif'ialment<' info11nallo !'UIII M'll '> nH npoul'llll'' niatlus. 

lh~Lo11 ( 'm" l""" III.• : (, '"-"' , · I ' ( .,, 111 ( '/.," /ufu) • ( .,,, II I ( 'lu' ' /11/u >' ( 'm"J'/1 J'011J .: 

C'tnllt•lu()/,;SI" "111 x I 111 ( _·".,.l_"l:.,'_t~.,.r...,c,...J_,I•J'----------
11 class: C /icutCiuss /11fo ; obj: ('oll'lllt <OI1j; sl1 r11111 : ('outttfl :rOb;Stnallt;/tfiiNulll : /ui• 

3 /orn/ VStt·urt : llt r,,;," .~·11 ' 11<' 1 • 

lom/IISL1 ur t = r/a,,• ft~l'a/ 1 i I'.• IIIIISinll'l 1\ 

(fcntNurll > locni \ 'Stnwl # =:. 
/f1 .<1m c('IIIIIJIIIIII III.•( .-/11.'·', Ofl), 'III 11111,/1111 \ 'u1111 

(/tul.\'11111 ~ ft, .,/1 '>11111 llf ~ 
3 ob;' : ( 'u1111' " J ( J/,j • 

olt;' dd = olt; • ld 11 

3 !'lnmll l '.'>l1111l ' I11 • 11J11 .~ll ll t' l o 

·''",,,, \ ,c,,,,,, I t ,,, ... IJt I''""'·"''' ,,., ( .. ,, , ,, ' ,, .. ,,, )/\ 
(llllllf i 'St, ·r,l(/1111 ,\ ,,11 ,l,. llll t l 'lllaol(/ltll\11111) ~ 

( lof'liii 'SIIu• ·l (/1 111 "'""') ~ ,,,,,, ( .,., ,_,, ·' .:> 

ol•;' '11111 ol•t ·'l11l1 I 
(J• u: \ ""' . -

( "' 'IIII' (I I ti"' '. -I" 11 111 ·' '"I' I /• "' \ IIII/ J. li H"" '>li" li I I(/• III ,\" "' I) I} I/\ 
( /,nr/1 <,'11 111 I !/• 111 \'u111 ) ( lm"d "111 '·' ' ' 

ob;' ·""I' of•J 'l•t l• I 
(J• ui,\ 11111 • • ( /lu ''I UI•) 1111/ (-'I" '"" ' l•rl1 tJ• 1111111111 )I tH/111 !) ) ) ) )t\ 

( /orttll '.'>lnlll(/1111 \ u111) / , l t olllll l .<,'ltu • l(/1111\ll tll ) > 
ub;' .-lttl• - ultJ 'l11l1 I 

{fu11 \'u111 • - ( ( 'miiJII• JOIIJ / tul(/1111( 'J,I f ,·/.," l tf '! ))) )11 

Ut .. ~I Ot'f ('o"' I"",. nl.~oo( , /,,, _,, .. , t ''' ·'"·'· 'liJJ, .. ,, , t~w,f' 11/ ,\ ""') = 
1/r .... tort r·,,,,,u, '"'(, '"''' '• t /, ..... , ,/,)', .. ,, , ''"!. Jt ,,,,,,, 1 I ) ) 

I uic in li znçno Nt•'l a ' 1•1 ,,;., d·· , .,., \ l,.,.z '" "'I ' j~., ti•· t '1 ·" ',1' "'"' I"''' j,,., '"!' til• 1 r ai '" "1'11111 futt<io 
lltd l otl.l tl llt'KIIC ia\.1U ..,l tiHt' '''t ia,, .. , t • \f ' IMM'' ii "PJI ' III ll l ilit;u l.l;, rui t'tlthUI ÍtJa IW'-1t• IIIC)dulo. 
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Comunicação. Estes SIIJ>Orlam a troca. de ln••usag<'IIR l'lllr<• '" vtirios prun·~so• pr1•scu tt•s no a111 
bientc. 

3 .3 P rocessos Se1·vidor cs d e Objeto 

Os Servidores de ObjNo lmpl<•utl'lll:un n~ Sr•rvlçu• tlt• Ohjt•tn, tlt•Ht ritus <'III :1.2, s:lo fnr1nat los por ln'~ 
módulos: C'olnunic~ii.o, lutNfat·c l.ul'nl c C:<•1·o•ndadur tlt• Uatlus. l>t•srrcvt•utos almixo as fuuçõ••s do 
módulos Interface ),ocal c <.:crenciaclor de Oaclos. 

I nterface L oca l. À exc<•çii.o da rl'cupcração clt• falha~ l'm trausa.~iics, a lutcrfacc L01·al está apta a 
ser utilizada diret:unc11t1• por aplirnçi)o•s <Jil<' niio u<•n•"ill' lll rOIIIJ>:tlfilhar dados rom uutrns usu:\rins. 
A cnrnunirs~ii.o <'ntrc prn< Psso~ (o tlcRJIII'/lltla t• o St•rvitlol clt• Ol>jt•to potlt• Sl'r utili1atlo 110 uuulu 
tliOnOUSII<Írio. 

A Lntcrfacc Local coordena <UI solilitn~;iws de' srrvi~u. utilizando-se l>a.,iéalllcntc dos serviços dis 
ponfveis no Gcrenciador de Dados. 

Gerenciador de Dados. lmplcnt<'llta o arcs~o ao~ obj1•tos c 111 GOD, ondt• cacla objl'to aruta1cnado 
está .u.sociado a uma rlas~e. 

Em aml>it•ntcs utultiusu:írio~ sc torna itttpll·~riudín·l ~~ adut;ão d1• tm•ranism<>s dl' 'iucrnni7.aç:io dt! 
atividadcs eulr<' a s vátia.s trausaçi'>1•s :ttivil' Em S<:lllh I'IIIIY<•nrionais ••sta 'incmuiz.tt;ii.o i! nor11ml 
mente implemcnlalla nlrnn;s "l01· ks~ ~ul~tc• t•lcnH•ulo~ tio• dadus. A siurroni1.a~:io de UJII'raçõcs em GOil 
é feita alr:w~s de uloqul'ios hascaclns <'III patlrÕ<·~. ~Íinil:ut•s ao~ ch•finiolos t'CII [NSZ!lll] . !ln snlirit~r o 
IJiuqUt'ÍO th"' UIU ohjclo nru•az,•uaclu MN a pli1·açt·H:·'4 dit•lllt• l'11vi:uu s iewrnui1.aclurc•s, dt'liuiclu~ JHJr Ulltol 

ruátjuilla de estados finitos '''t••nditla. "'' CJUid c•xi't\' 11111 cuuj11uttJ <11• I'SL:ulos válitlos IIII'' podc•nt wr ;,) 
CIIIIÇados pd:t tnivessia ti<' arcc" clirisido;,. l'.or>t cad:o lll'n> t•,t:i.o oll'liui1lus o tipo dc• OJH'taçfto pti11oilh<t 
( FElTII.O n.J. o ELETI·:.o 11.1 . t-1 () llll Y.O II.J) ,. u iolo•nl ifit.llllll da Lt>lnlo.IÇ:iu IJIII' pudo• at C':l\1''"' ln 
( '.11la UJH' I ;tç:iu t•fc•l uad" solt1 t• 11111 o lo jc•l 11 IIIIJ1lit a llil ntlldilnça o lo t•\1 :o do c lu ;,i 111 mui/.11lo11 A '"'" i l.tç.•n 
dt• pan•s (upcta~ ;io.itLit:u"at;ao) CJIII' u.to c•,l;iu •lt•ltnioloo' <' III al~11111 ano IJIIt' s;,i dn t•, tado :.tu.tl do 
,jnrronitador é t<•r otsada pc•lo M•tddol 1\ l 'ip,nt.t 'l t•xc-tuplifira o 11su di' siurronit.ult•rcs alran;s d<' 
Ullla St'I JII~IICÍa olt• upt•r:tÇCM'~ I'XI'C III,IIJ:t, Jll'lll (;t'II'IH i;uJot dt• J);uJo~. 

I. /1 tran~at;:iu I soliti ta o bi"CJIII'Ío do tolojt•lll 11111111 'illtiiiiiÍ/.ulor 11 1111 t•,tado I . 

'1. 1\pc" a I'XI'IIIÇ:iu d.o IIJII'I·I~OIII ( t.J()J)JJ'\ . t)JI.J ,J) 11 'ÍIIt'l lintzadur Jio:u:Í IIII t•,l,tdiJ 'J.. IJII•IIIdll 

\Olt.u:í a at o·itar eJII .ol<JIIN '"lit it.u,:loo do• OJII 't:1\;"' "''"'' n ubjo•to. O ,.,,:,.)o '2 d11 'Í IH t11oizadn1 
" t•optivall' it ll'lltuç;io inqolí< 11 a doo blooqul'ito. 

O ~ ill ttou i ?atlur tt ptult•lia ~t' l utilitittlu pcu 11111 usu~\1iu 'JIIf' r•sLÍ\'t'SM• allt'l'ttlltlo 11111 dt'h'ruliu;ulo 
C"U IIlJH IIIrltlC' ciP hortwntt'. t uj;t lil~·r.t\}io l•;u., uut1o' "'u:íliu:-. '-t~, ' ••li a ft-ila .qu'•, ;,.~ llltulilic·;,\u4':-. ' t'ff'lll 

,.r,.t i\,lll.ts , COIII cxn·ç~o du usu.ítiu da lr:tn>aç:io :l, ,.,,,. j:í t io•nlt· de• q11c• o ohjt·lu st•t:Í lltudifi radu. 

3.4 P rocesso Sct·vidu1· de <. ' la!oS<' . 

Oilj1'!11~ Stl pt~tlo•uo M'l :tlloo.o/l'llad"' r:""" ,.,. ,";" tio• t la"'' :o qu.ol 1"'111'11~"'" j:i ''''''Íil d,.Jiuio l.t 1111 
autiJII'IIll', O <)III' itnplio I IIII atnl.t/1 tl;illll'lllu, Jl"lP ';1'1 \ iol111 o)l' ( 'J.o'-1', do II I•IJI''•ÍIIIInlu de• \('I'<W' <JIII' 
f llli litatlu tlllt<llllt• a 11111\l'l '·i" olo• IÍJ"" Plo•tuad.t nto' l'l llll'"'" ( lt• •ttfo •> 
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•t«>>lf'T N• , t 

Sincron1zedor ()< 

... ········· .. 
<MODIFY_OBJ,l~: . ..... C>h) i> 

· ....... ···· 

<F'ECTH_OBJ; 2> <?' 7> 

Figura 2: t:xt•mplo elo uso dr Hiurroui7adon·s 

3.5 Processos Ser vidores de Transação e Notificadores 

~lrrauisruo~ de l!,l'll'llt' iaull'uto di' trarrsaçiK·~ tr:ulidcmalrrll'!llt• Í111pll'llll'lllatlos t'lll S(:Jll)~ nmw•urio 
rrais rr:tu v• ada pi a 111 au IIHlllu dP I ral.;rJII<> nlllllt'fóll ivu r 111110 <'XÍ)\ido 1•111 .uuhir•utt·~ rir• I" tlJ<'I o! I (:H !li J 

lru 'i"ttl tlisto tnrua St' llf•n·~ ... ;íriu dP:'\t'll\ui\'PI allc•rllitli\,1~ i\f) n1tult•lu clf' trflrt~:u,,t>c•.s cpu• putlc•nt bCr 
r:ulit :rlrrll'ulr• tlirt•rrulr•, d;" al.ur d.IJ.\<'11' 1 r.1tlil 11111ai'. 

lrtUI~ti(\CW.S <'lU S(: III) .._ dt'~IIUó\tfU!-1 ti ~blt'llloi.S t"IIIIIU C t 11111 olc• haflr;Í I lU Ull lf''t4'1 hl dP !•ti~.Stll-!,t'IIS ítf•n•a:-, 
it)>rt'S<'IIIaru raratiNÍslir:" dr• ;rito vul111111' tlo•lrall"l~<~·s prccn·"·HI;h pur uuid ;ulr• dc•!t•urpo.lrausaçt-H'S 
c-urtas, ;tlilmilas. irulo•pr•urlr•ulo•s I' "'ri.rliZ~\r•is[llll(:!llj. 

lli\ll'fl(Ú(1S f'lll ~h,tt•fUtiS dt• dt'M'II\IlhiHif 1tlfU (OtljJI'Io\liVo (tla ... sj fjf,ldU~ fl)lllO u~ruupWiUf'''), :lprl' 

!-.PIII ilfll ;' "' 'q~uirtlt ~ t ar.u lt•f 1 .t H as: 

• IU'il'H'IIU rttÍrut•ro dt• lrar'"·'\Oc'" .IIÍ\.t" uu lllt ''IIIU l• ·trtpu. () ll'lltÍIÍu tria tr••ll!'llot~o· ·, par;t auxiliar 
na c·uunl('llil~.to ciP ""''s .tli\hl;uft.~ tum uulrt)!-1 u ... utllios. 

• I raus.t\tH'"' lnup_;h c• lt.lu alunric ;1 .• IHU rotdlltt'lllt' :"'cu i.ul.ts ;, joru.ul.t dt• I 1 ithallul uu au~ prn.it-tu~ 
un~ quodc;; ('sli\u 1'1\\nhitlt•' o" """'ilio'i. 

• lrau ... tçnt'' u•tu t-;P ti.dll:h••r" I tlitfur.tl 'I"' ' u ... ""'"" 'u-; ,,. n~IIIIH'III f' P~líllwl••çaut padroPs clt' 
'"'"I'"' I lllll''"' o t ,j 111 r orrita(olll) , .. J.q>l :ulo~ io~ icliu"irrr rasi." ,).,, pro i••l '" ""' <JIIõiÍS l'hl :i o li~arlos . 

• lf'f IIJU'rilÇ;1u llolll oiiiiiUII;ilil;ll);l dP l'lfllh, D.tdu ljlli ' ii' lftlti '"\IH 'l\ 1'111 ··~ruu p\\Hif' .. Ratl u:1o 
, •. , ialit:Í \"t•i:, f' 11'"' olltlfllil olS, us '''li' l'{t'il ~~~ li o lO .~ .. , ''llt f •• I" iudpin) '''r t lllltplt•l iliiiC'IIh' arllrhulu"' 
IIU C"~L'U d•• Ílllt•rrllp\itU Ull tõlll(t•I.IIIH'IIIO tft• 11111.1 opt•f,t~au. 

() ~''IC'Itfi.tl11f•IIIU tiP IJall ,;ll.tft'' t •lll (;())) tqtr• · -t · l11i l t••.f,, •aJ.Utt'll'lit·a.,, irupft•Uit'llt,uJ.I, a1t.\\t•-. 

ol.r ai •I·H,Oitl rio• I"')' r·M·'" 'it•r \ icl"''' olr· l r.lll'ól~;, .. ,. Nnr iii o'"'"''''· i\ rad .r I""'''"" S••n idur ri<' Olrjr•lo 
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está a.~soriado um proccs~o S<>rvidor de Tr~ns~ç~n. qnc arn•~z,.na a.~ infor111a.çõcs pa.ssívt•is de uso no 
caso de urna eventual falha (Ci n algu n1 a lran~açiio 011 110 SNvidor de Objl'to). Ao dt•Lcclar alguma 
situaç;io de falha o SNvidor dt• Trausa<;fio hluqql'ia o 11n·sso aos ohjt•los pt•los rlil'l11<'s .. uvulvidos <'os 
orienta ua correçã.o, estalJI'Icct•udo ru1111111iraç;io cnut os us1uí1ios atr;tv<'s dos pron·ssos Notific;u.lort•s. 

4 Propriedades dos Processos de GOD 

O dcscuvolvinlento catla vez mais intenso de si~tcma.s distribuhlos tc111 111ostmdo <JU<' a adequada 
claboraçilo, vcrifkaçiio c v~tl id;H;iio dt• protocolaR tlt• cou1nnit-aç~o ~ nm1t larl'fa tlt•safiault•[llul02). 

Os Mpeclos de comuuicnç:io e coumrr(•uria elos proc·t•ssos iuL<'~ranlt•s dt• GOD foram modt·latlos 
ccluadunaltllt'nLc• :tlrave'• elt• ('CS. Na d..tini~:in ele• IIIOJIIie•dacle•, elo 111ode•lo uliliWIIICl~ a l.tÍ!!:ira ~l.,dal 
p.. O Edinburgh l!oucurrt•ury Wu1·kh<•ud1 st•rviu para valicl:t~:in elu 111oclcln, provaudo a salisfatibili· 
dade da.s propriecla.des tt•mpor11is de•hrriiM. Apl<'!;('lllaiiiiiS a st•v;•1ir 111n:t d<•s<·riç~o simplificadil dt•slcs 
proct•ssós, cujo eufoqul' st• d••u na 111auipul:tç;io dt• 1 nu"açi"''· 

4.1 Modelo de Fcchnmeuto de T•·n nsnçõcs 

Como GOD alua sob 11111 nw<ldo dis l tihuído <; ""''e's"írio, t'lll 11111itus pontos du lli'OI'I'S~o. gar~utir qut• 
tuna tlcrh.:lu tuu~tHhl pot 11111 JU<H't'Moiu • st·ja dt• t lh•ul(•, h(.,· vitl\11' 011 uulifit':ulor · l• at'\.·ila t'OIIbPIISIIal 

llll'llle por todos e" oull'o~ <'IIVoh·idoh. St• .tl!;n<'n• clise onl:tl cht cle•ris~o Lodos os outros dt•vcn1 !irai 
cicnles. Esh• lipo tlc n<•v;oci:t~fto (: h:ts lanlt• 1'011111111 !'III si<.tt•1uas distrihnídos c sr ~i Lua <'III 11111a dasM 
de protoçeJios de "fcclnti1H'Ill.o õllÕntiro". 

\1111 I'X!'111plo Í• U ll:tl:llll' 'lll ll clt• I1:111 SII~i•4 'S c(i ,l tiliiiÍtlas, tp1:1111lo 11111 dit•ult• tlt•t·icll' t'llt·e•J'fóll 11 111 ~ 
l1an~açiio. ('ada lmusn~:io •·111 (;UI) t' I'OIJICII'IIólllll 111•1 11111 wrvidor l'i>l"'t' ífie·u qnl' iuiri:t o'''" f•·e '"' 
111CIIlo a iH'tlitlo dt• <llll'lll ,, niuu. N<••·n1aulo '" •"li "" S•·• vid""'' tlt· ' l t:llts:tt;;'IU, qnl' aLuan1 jnnlo ae>< 
SI'US n·~ p<'rlivos S•·rvicl~>le'' ele• Ohje•lo,, lantl~ 'nl pndt' IH inllu.-n< iõtl' "" l<'stdl:llill do ft•e ·h.<ll1<'111o. pnsl el 
tJIIl' raJhtt-.; putff•tll lf'l U< UI I ido l•tt .lfllll'lllt' i i t·~fi s t• Hiuda :-ot'lt'lll tft•..,t Ulllll't ida:-. pf'!11 ~ UUI dt•oado!. •t H i"' 
falhas itupt•dl'lll q11P a ltflll ..,41f::1u M•j:un lt·rhacla 4 tHI1 ' 'u'tu.su. 

GOD ulili?a o plolotolo di' f<'c'llaiii''IIIO al,lniro <'III "''"' f:"e•s ou "a l•>lltic' I'OIIIInil lll<'lll piCJIOt'eJI 
. lwu-pha.,t•loekiur.;'' ( ,\1 ' 1' - ~1'1.) . O al~oti111HI J,,,"•ia "' IIli aç~11 elt• 11111 proe·t·sso toulllt·natlur <'eh 

\' lÍrios l"lllil'ipaule ' · 
Au 1\'Cl'b!'r do dit·ull• 1111111 sol i e i l ae;:iel dt• 1'1111'1'1.111 11 '11111 dt• lrausa~~~~ ( ('O ti l ~11 '1'.'1 11 i\ NS.\( 'TION ), 

u c·(ulnh·Haclor sulidt;r a t'orditll1:tç.iu a l.,d,,, us p:trlitip:llilt•s. Os pa1titipauiP!-o a\,di:1111 u t•st:ulu 
illll'fiiO ela ltau~:u~:io l' , .,.,jfif-:,111 , ,. , . ..,,,j,, ~"III t~Httli~·u·' d·· M'l fi11.di nt I,, hualtrH•nlf• tOtll ' '"t-"'"· 
(';t'\f) IIP~oll j\ U O pi! I' I ifip;t III f' elt•t id" aiH,rl ;Í l.t lllliLtiPt altiH' III t' (' 1'11\-ia i\ dt•d ... ttu illl 1 t)UI dPII:tdol . ( ':t!-.U 

positho u p:ll·tidpitl1h' tt• .... poudt ' <dillnali\'t tlltt •utf• c• al!tua~tla :1 dPc i~~·,., liual SP ll~"tdttlllt palliripanh1 

nhntlou. o t'OcudPtl:tdot dt•• idP '''""''·'' "ltdti'~:H)•• n•ttt ''IC t ''"'" •t' ,.,,,ia a dt·cb:~,,, a l••du;"'. S•· 1wlu 
uu•uos unt participaull' al••nltur .• • cuuttl4.·11adtu ittt'\'!'~an•lttwult• aiH•Jia a ltausat::1o ~·t·JI\ia a th ·c.i!-.;iu 
fin:tl a tudCJs os elll lros p;111itip:1111••, , 

O 1,.u1orulu t•o.;l:i ainda plt·p:tt :ulo pa1a Mquulal' f:dlaa -.. dr- tuii111Uit':u~:"iu c•uln· o rtHHtlt•JJ:ulol "nx 
partidpaulP~. A ~olu<;:io <~ rh:un:ula d(• lrnuir~u~·tio t'fltJ}Jt rulir·a c• t 'UIISib h' uu Cllll'SliuuauJculo t!ulrc us 
parliripautcs sohn• a th·d~~~~ lo1nada pclu e·u•mlt•u:HI.u . 

A partir elo 1111JCI<•Iv aiAIII'Ílnl il'll d••M' Iil111'111 [IJII CXij, e•lalmran111S 11111 IIICid <'ltl "'l'l:trinual cm ('!'S, 
uClqual 11111'11118 os dt•tallll'' rc•lt•\'llll lt•s for:11n dt•,t'l'i lus. 

O SisleiiHl Comple to ,: l>~lllt:lllu por doi~ lipos dt• a~e ·ul<•< . l1111 e·oorcl••u:11111r e• os parlidp;utle•,, 
c pu• st• C'UIIIIIIIit-:t lll ttt t a\'' '"" d;" uwu~;'A"fl~ '"I, oucJ,. / 1 (• th·li uitlu t'otno u nHijll ttJ.U dtt IIC tlll('lii de.• ludu" 
os pari i tipa utrs da ll'illtsa~;io 
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I ( ., , .:1 1' / ( /') "" ( ('(}(}/(/)I\ I /'()//( , . ) I / ',1 /('/'/('//'A N'/'S(I')) \ III I ' 
,.,, lt IIII '% { ""'( , .,,,,, 11fl/f) 

ltPprt·,c·ulalno"t o tnulth•o;lllnr uu t ·~ t :.clo t' lll tplt' n •ctoi1P a Mtlidta~i&u tio dit•II1P p:na ft-thar a 
t raut-ta<;ftu l 'UIH H lU t 'SI'\U . () t tiiH d f'llou l nl IJU'>!oilli II II\ lu~, OU qual UIIUaZt'IIH U M'11 ('Slu do l'IU IIH,•io 

p<>rmanrntc· , minirnizanclu C> ••f• ·rll> rir• faliras c•xlt'rllil ' au si• t• •nra, ;tlo'•nr cll' um 1'/M/~ 11 . 

('()() /1/)/ NJ11'0/I( I ') •l;/ ( ( ( '0011/)( I ') I I,()(; . (')\ 111'2 I '1'/M IW ) \ ru:l , 
11'1111'1 ru'l = ( ,,,. •lu ri , wr . t'lllllllll/, 11'1' . 111/fn/} 111111 

11r:1 .., (/11m • I"'"""'' 
l.uc:c ''d:.' , ., ,,,,,, , I(}(,'(' f 11'1 ''""""' 1(}(.'(' t 11' 1 ulmrl I.O<: .c 

IlM I ll ' ~r ,,,., . 'J/111 11' 

1111/ll''l;r /lllltllfll. " "'"'' ~ '"'" · /1.\ 1/~ 11' 
O• pron'SM>• pill1 iclpillrr••• s:iu forntados pt•la l'llrll P'"ir;;l•' III' lr11lo~ fi\ pari ifipattl ' '' i ttcli viclttai~ . 1':1ra 
t•ft•tuar a l('l tuiu:u~ .'tu ruu1wr .1Li\'a u s l•;u1 idpo•ult•!, , •. fOIIIIIUi, t i III at 1.1vt;s d ttS ltH ' II !'ottiW'II ~ 111 L 

I'MI/1('1/',1,\'n( I 'J ·~I (! l rE.I'I' \/1 1'1(',(1'))\ mi. 
u•h<rt 1111 = ( tlcc.Nq, du·.r~st>) 

( 'acla parlicipallle é formado por um PA IIT, ah\111 olr• rHn<'C'Rkoq 1.0(: I' c 1'/MER. 

PMZ71<',( 1')'1;;' ((/' 1111 ,(/'JI 1'1Mi.II) \"'1I I.OC: . I ')\rn5, 
u•ltt r·c ur'l = (/ ruu. /11111 11111) rmd 

UI!') - { , ,,. Yf .... . .,,,. ubt, I. uw nnuuut} 

1.0(." .1'";/ ,., <Jt .• . I.U<." I' I , ., ''""""1 . 1.01.' . / ' I w1 ubt~ll . / 0<." . 1 ' 

O Processo Coorde uuclor do F<'clrntne ulo (('(}IJ/i/J) ~IH'<'"I' IIIa .J f:r '<·~: 
I L.:n,·ia solicita.çws de• \Olos a tmlns os fiHrticip;ouh•'; 

( '0(}/l/J( I ') '~1 l'(}n' 11/ :'(~i/' . OJ, 
"'"'"X i 1). I CJ/'1 UIC~! Y. I 1"' 1 

'l · a~uarcla. a~ r<•spoHas; 

TU .COUN I' f. {} , 

L:,~ 1 ' '"'' r'77,,1 \ 11 I) . 101'1. /IU/( .\' \ {>) , 1 U(J ) ) 

.\' - {}, 1 () 11'.'. 11 UJ( .\'. I I '1' 1 

,.,. ''"I t. /irí,(. I () U ' ('()/ 1 V/'( I . {), {}) 

1'011~ COI lN/'( J'O.C0/'1\ '/', li·.'S, :1/J(}/l/') 'lf' 
' ""'""' · li/IOUI ( /'O .CO IIN'f' U l'J~'S) + 
L· E 1 C1 ('()( ,,..1 r•t>lt J (I, '/Hill,,) . 
if r·r -"l'lllr .•t> = yc·~ 1111 11 

1'()'/'/,'_('()( 1,\' / ( '/'(} . ( '01,',\' /' \ {r J. ns u I r}. A/J0/1'/') dH 
I () I ,.._('(} I 'N I ( /() ('(}( ,\'/' \ {r }. li.'S. 1/JU I('/' U { J' }) 

I () ( '(} l 'N I' = {) . I (} l/..('(} / 1t\ ' l ( /'0 .( '(} I \ ' 1'. li ~·. ·IIJCJ II /') ' ~1 

,, 1/10// / = ll ti .. , 
-;;:;-:,.,m,,fi ( '0 ,11,\11 /'( I h'S ) rl.•t 
-;;:;-,~;;;;;. IIJOI( /'( ri.S) 
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:1 o SI! al~n111 p<uticipanlt• volotl "llllflt' l " ltuln a 11nns:u;:iu ,; ah .. llatla. os outros pa1ti <i paut~·s •:io 

info rmados c o coordenaclur liu a liz:1 r11111 a nç:io /iÜ/uno. 

11··1 - -- ---:--
" IJOil'l'( 1'/·,'S) = () l,e rf:s u/ml'l,. O I futltm . U) 

4 o se todos os pa.rticipant t•s voLamn1 "yr.~" a lransn ~:in t'• t'II<'Nr:ul~ r0111 Slll'<'ioSo, lodos os participanlt·~ 
são informados e o coorden:ulor fi11ali za rom a ;1~:i.n ~-

COMMIT( l'/:.,'S) ·~I m,e I M r;;m;;;a;;.. uI :<iü'ibs. U) 

Os processos pnrticipnntcs Íllq>lt•nll'llla 111 u 1111'1 :oni-11111 ti" ll'llllina~:lu nll>fH'ral Í\'a , l"'rlloitintlu 

que um parLicipant<• n:i.o clo•jH'Uda o lu ig:\Loriauo<'lllt• tio 1 no~th•uaclur j>:<ra 'aht•r cpoal a tlt•tis:iu liual 
5obre a tmnsação. Os pa1ticipantcs que j :t sabt•nl tia clt·d~ãu tlt•\'CIII estar preparados para. r<'spontlcr 

às perguntas dos iudeciRos . 

I o O participantl' iniciali za o Liml'r, p;arautiudo ljlll' u:'i.o ir:í I'Spt•rar et<'n~<unt•nle pela solil'i t ação de 
voto do cooJCI,cnatlur. 

2 o Em c:~o de timcout. n i•artirip:ullt• dc•dd•· nHilut••ralnot•nl<' a lwrt:11 a lr:uos:1~iio. St• n•n•hl'l a soli ­

citação de voto do coordcuador i r;\ Vt'l ilirar se <:hliÍ t'lll roucli~&·s til! flu a li7Rr a trausaç:io t' i>rout:uHentc 
votar. Caso ele rece ba 11 pl.'r~unta til' :t lgum outro pllrliripRIII<' ~ohr<' o r<'~ult n~lo ela tr :111 ~açiin, pro 
vavriiiiC'IIlc• huu\c' prnhlc•ntan tlc' t'UI IIIIIIit •t~ t,:i1u c-u111 u t-.utlth•uatlur t • c·IP clc·ddc- ahortar uuila1 Produu•uh• 

(provavl•lmt•lllt' ~~~ <lllllu,, i< t•x•···~:io •lt·l•• t' tio ilul<•t IMI 'I'"' i lu• 'I'"'' ' Íollltll, j:í ahorl>ti:OIII 1\ 11 1\ll , aç:iu). 

ll'ti/LI Orl.'o /1/~(), (f>l ·~;r lu111out . ,,,. " '"" ' · Jn'S I ',(:ohrut H 

,.,,, '"lo• · /)/'c 'l/li' ( / ')'+ 
.J, ' · " 'J~( 'I). ;,., o"'""' · ,,,--;-;,--~ ,.,~;;;! ). lf 1-SI',t a hu1t ) 

J · A dPci~fio M'r:i a f:I VUI do ft•t llantt•ulu tUIII Stllf'""'' ; CHI ahull·•• a lra nsac.JuJ. 
St~ fu1 '' 'J'""u JHll l ici p HIIIf' fittt~ :i 1111 c•s ladn illll••t.i'n alt: lt-t••lwl a dt•ti,fiu elo nuu,h·u:uhu . ( 'a!\U 

rnn l r<Í I Í<> ~~~~~~ 1a1:Í unilalt'l•l llnt·ntc• ~ 11 ansaç;iu ,. li o"' :í a~-;u:tnl.onclo 'l'"''liuu;>HII'IIlo dus onllth parti 

l ip~ll(('' · 

I · Nt• .. lt- punluu p<lllicil•;"ll'' u:iu JHultt 111cuiHic :u ' ' '" \·utu, ,. t'lll ca :--.o ,h• .. lluuvul .. ft c•:..pt•ta •lo 
lt'~Hh.ulu fiu.tl. c• h• ll•ultal ;\ ;1 l c' llllill .lí\. IU t oop~· l.tl h.t: 

11 ' 1/ /'./)I ( '/S /().\,( / ') •!;/ ""'"'"'~o ;;:r-_,·-;;;;;,llií o li FSI ', (I O IIII II i l ) ~ 
"'""'~ 11-:; ouhwi. /1/,'~'l ',(:thu l l) I 
'""""'' · li· /i ,\1 ('()()I',( /') 

5 O p:ut iti p~ llll'tllll' j :í ' "" '"'' ' ':o olt·tisioo fiu:oll i•·:o " ' i" 'o anolo ;u, ,.,.,.ntuai s l"' rguul:os olus onlros 'I"'' 
f'\ ltlo na lttlll lilla\, .i•) ruupt•lalha . 
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IJ Na tcrruiuação COOJH'rali''" '" pro~t•ssns 'l"'''liuu;llu 11 th•cis;,o final a todo~ os outros partiri paul <•s 
~~·· <'lc couhccc, até <JUI' uhtt•uha a 1\'spostu. 

//:'/(,\/ .. ( '(}() !',,( (J) ·~· L:,eQ tf,;; ,.,-;,,(fi). ,;-;;;,. 
( ' "'" ""'· '/'1,'/tM .f '(}01',( (J) I 

dtt' .. lt .<Jlr(lt .<JHIII 't). rf 

1.1 Provn de Pr·opl'icdud<·s 

lt .<JHJIMC = COIIIIIIil 1/H 11 

uw .. rommit. /1/:'SP,{romruil) e/se 
wr· .. ubol'l. ll /:,'SI',(ahort)) 

11 1 ..,,jiJi lid;uh• tlt• prova'"'"""'"' I'"'I"Í"<hulr•, ,: 11111 ''"' ru;timt·~ lu •or t•rí<'i"~ oru u~u dt• lt:t·uiras clt• 
do rit;iio formal. A p;11 1 ir dn tlt·liui~iin forru;LI dt• propr it•tl.ult•s p()(lt•mos vcrilicar a cuusislêuria tio 
lii<Jfll'lo <'l.dJoradn. Al~orun•s dt•sras pruprit•tl<ult·s dl'\' 1'111 sl'r uorrualuH•uti.• RaliRfl'it:Ls por qorai<JIICr 
J•rotocolo d<' comuuica~;io, cuu1o "lin•u<·s~", "s>~ft•ly" l' ausl'ucia de "th•adlock". Outras JHOpricdatlcs 
sio f!Spccíficas de cada protocolo. 

Dcscn•,·cr<'ruos •~•pri as proJ•rit•tl;ull'~ tlr•s••j:ívt·is tlu llll'ra or lsultJ de• ft•t·hnutt•IILO tlt• trallsaç(rcs d!' 
GOO utilizado a l .<í~;ica l'ropu,itiull.ol ~llltlal I'· 'I"'' p<•nuil<' a <'~Jm•ssào eh• v;ícia .. , proprit•dadt•• 
temporais d<' modelos <'III ('( 'S. O ( 'r1tuurrr11c l \\'111 klr!'ort·ll J>ussui ""' " ~lod<•l Cht•t·k<•r", 'I"<' verifira 
a satisfatibilidadc de propusi~ c"ws ut•sl.r ltí~ira rttlll n •lac;;iu a IIIOclt'lus clr• ('('S . 

A J.ógira Modal I' é! 11111~ ló~irn morbl •·~tt•udi d~ m111 opNadorcs dr ponto lixo c Sl'U uso ron1o 
uma lógica tr111 por ai para ( '( 'S f! tl•·~n i lo t•rrt[Sr iR!Ij. Sua' 111 <>IHtsi~<X·s llt~ira., siio fur111a.das t>or iden­
tific:ndorcs, lJIIC u•pn•st•ula ru os av;•·ult•s tlt• ( 'C'S; C'Otu•ttivos proposicionnie 7' (lrur), F (falsl'), 
~ (11c~a<;:io), 11 (colljullç:io), v (tlisjollt~:io) t• :o:- (iuq>lll·a~fw) r operadores modais. Se Pé! urua 
pruposit;ão I' o1 ..... n. ~;io ilt;út'' "'" ( '( 'S , t•nl;io os ~q.r,uinlc•s op<·r~don•s 111odais d"'uota111 : 

• 11-111, .. . n.ll/' (lll'fl'"i,J;ult• IIIIIIJill' llll'lll.ll f1.11 a), 

• (-n1 • .. . o.) !' (I"'" ""IHiadt• <UIIIJII<•IIIf'll lóll l111l• ·); 

• (( 111 ... n.})/' (JHo." iloilid.ul•• fra< a): 

• {(-111, .... n.,)) /' ( l""'ilorlul.oolt• ttlllllolt•llll'lll ·" ,lr;u ·•I; 

4 . 2.1 Pro pric dnd<'S (;t••·nis 

l l 111 proprwdatl.-• qtu• tl••\t•tLt :-.c•t '->, tlt , f• ·i ta IHJI ludu, o' ,jo.;lc• tll iiS fiiiiiiiiiÍcanlt•s l' tUIICUrt('lllt·~ (• a. 
tttl!'l.t.•ut i.t th:• "'th•oulluc k'' . N.1 L~ ,,_.j, ,, J' c•-. la JHUJHic•doul,• pndt• .,"' t •:< pn·:-.~a p<'la t'IJIIac;iiu ah;lixu. 

/!/ 1/J/I )t ' /1 //o'// 
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4.2.2 Propriedades Espedflcns 

Como dt>srrilo em [BIIGSiJ, •1ualqucr proloculu tlt• ft·t lt~lnt•ulu attimiro tlt•,·c sa.ti~fa1cr 11111 runju11to 
definido de propriedatl~s . Apn'S<'IIL~n·tnos aqui propo~içi~t•s tpll' tll'l int'llt cluas tl t•slas prupricd;ult•s. As 
proposiçÕ<'s foram vcrific:~da.~ com auxnio do "u1otl<'l rltt•t kN" tli~puufn•lno Coucurri'II<'Y \Vorkhc11rh 
e foram satisfl.'itas 110 modelo aqui dt•scrilo. 
I ·Todos os processos que chegam 1\ Ullltl dcdsiio chegt\111 n nlf'HliHI decisiio. 

Para lodos os efcilos a dl'cisão di' uu1 Jli'Ut'I'SMI st• thi quautlu •la t•scri ta., no log di' lra11saçiio, 
das açÕ<'s ~wr_abortw ou "wr·_rmmnil ". l' a rn <'XPII'sharttiUS t•sla pmptit·d;tdt• 11<'1 <'SSililiiiUS cslahdt•n•r 
relações de causalidade Plllre o r<'gistru das :tçÕt·s ucolup; dt• t01los o~ prorcssos plcst•ttl<'s 110 fcchlllll<'nlo 
da.lransa~ã.o. Pa.ra.oh~wt variiH1t~~ a :uJin final clus pt,u·• ·~~nN ft•l w·c ·f ~~~:'i•iu iutrndu1.ir ~orulas, tnuvt•uit•u 

ll'lllt~llh•luc:aJI7.&U.J:uc UUH ll.,_t•Ult'H I(IU' l(iiiiUIHIII U lu~ clco ltaiiSilt,Út'~ , IIIUt.lifinuttlu HH t•c plilt_Ut'R tiUN a,:,t • Hlt·~ 

LOG-P e J,OG-C para: 

LOG-C ~r wr·_stnrt. /,OG_C + ll11'-rnmmrl.7'iii'iiiii. /,()(,' (' ~ ll'l'_nbort.n/n·t . LOG_(' 

LQG_p ~r wr_ycs . LQ(.'_J' + \llr_ctmwut.7iiiiiiii. /,()(.' _/' + tm·_a/Jol'l.abrl . 1.0(;_/' 

A proposição que se scgnt' I'XJlll'hsa t•sta pruprit•d;ollt• 

1'1 ~~ INV ( -. /J/SM.'11/·.'1,·(1')) . 

IL'Iter~ VISM.'///,'1: (1') •l!;' v((IIÚII~)( v Jl( .\'. (t'(lftlllt,)f V {· ) .\' J)V (I) 

pEI' tEI'\(•1 

(t 'flllmt,}( V /1(.\' . (ttlwt,)'l' V(·) .\')J) 
t€1'\l• I 

oudc lN\' rJcprcssa a iuvati;inri:l dt• propo•i~fx·, I' {o tlt•fiulda co1110 

/1\'I ' JII 'OJI = 1•( .\' /" '"/'lljj.\') 

t\ IHU(IIit•tl.tciP foi safl,ft•lfol IIII 11111t11•f11 . I (' / ' 2/'/, 

A('l ':l i 'III'J I /'1 

'l · A llunliznt;iio com 1>11ccsso só podP se1· li•ifn sP todus os pnrlit'ipnuli'S vofnrn111 "yt.•". 

A <ltfitultlaolo• pa101 Jll"'''" ,., , ,, f""l'ti"tl .tc lt• ;oll.l\0:, ti•• ( ' ( ''> l,.,j ,ft• llil ÍIIIJII"'Ihilitf .lll<• ti<• .tllll •\1'1 

'lll•tl a l>11l••u1 <'III <JII'' as"~"''' ";" "''"'"''"·" ( 'o111 tt•laç;iu i1 açau li11 .tf do f<llllllt•II;Hiul. que• illtlira 
so• a lran , at;ão foi tu11d111ol.o 1111 alt>lllatLI, 11~<1 ltiÍ 41111111 \'t'llfit ;ll st• <•la Sl'l~ nh~>t•rva<Ja ollllt•s 011 cit•pois 
,1.,~ at;i"·~ ti<· Mllltfa)!.PIII, illlluclu titl.h ua plu\':t tia p~t~p·i•••l.oclt· õ! lllt•liur 

t\ sulu~:'10 t•itcuiiii.Hia lui iut1otfu t i1 llf/1111• • ·'"""" 1111 1<>)!. tlw, p;o11io ilhllllt''• rur.o ll t'J!,·IIIu~ tlt•, após 
H a\:ln "wr·.yr .~". c•utilil't 'l ll iuH'1111Íit•ulPIIIt'lll4 · a"'o1•o,; .. ,,, !I' .,,\ i11tliraudu a u~l ;l \';uJin'' uu ln~ tlu 
JJIOII'l<MIJI . 

t.locfifit <IIIIOS l'lllôio U JIWII''"" /,(}(,' /' . IJIII' f11 1111 •it•ftu itfu 1011111 afi,II~U. 

/, Q(.'_ /' ·~( wr .y• ·' · ( 01 1'/' 1/·S I / . ()(,' / ') + u·t rlllltrllil . / , ()(,' . / ' I uu _u/}(Jrl . /.(}(,' _/' , 

w/tt11 ()/ l f' I/ ~··~I uul !/"' · (}/ 1 / 1/.S 

/'1 •\:/ /<(1 .(:-.1í'i'M)(t' (.\' .(f\ t•(l .(""' •h)/ v(-) 1 ))11! ·) .\'J) V(·)X) 
r•( I' 

. I ( ., • .2 /'/,( ,. ) I= /'1 
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5 Out.ras Prnpos tôls 0<' Cc•n• u c· i n d o t ·t·s d t• O hj c•tos 

1111.1 , . lotalid~rlt• d~~ propn,las otlu;ti~ dt'l\' ''"'"i;"l'"''' tlt• nhjl'lu:. 1•ar:t t\tuhil'lll••s de• l>t'w ltvulvi 

llll'llltl tio• Soflw:ott' 01[\' lll l~'l] , c: .. llt'llnflt•[I IO -:!Jil. l'lt• ha"•i;o "' IIII liSO"" llltllll'ins urit•lfladns ~ 
uhjt•los Nu t•ul:tlllu I"")""'"' d,. nu ui L c~, rutun l't' I I' ,. ( ' \IS ,flu 111ais t OIIRt•n·a.Jura\ (' baM•iam·st• 

'"' 11'0 do ~luclc•ln I· 11titl.ulc• I! c la• uolt;tllt••lflto[<'lll·7h] 
( 't> lltpar:~tlu aos tl•tpw.itt•s lu"' tn11.ai~ du !\''"'"' j;o doe dt• ohj••l os du ~is I c•ma 0 1 , (:o ll Ílltplt•fltt' llla 

'"" suhroujull l t• das '""\'"'' ti•'" '" IJ"'" "·III;" )"lu 111 tuu•iru O tuodt•lu tlt• dados d•• (;()I) Sllpurla 
UhJCIOS {01110 IIII (h, 110 l'lll;tfl(ll U lltl'falli,IIIU clt• ll(tilfl,,t 11;io fui lf,llolllu. 1),, llll':.tu.t fuiii!Oi t)lll' Clll 

C)z, t:on supor!~ li !'vnluçau du amhit•fll<• ti•• for11ta diu;iuti•·a, '""lt• Í' l""sív"l a tntl\ivo~II<Íót ••uln· 
11.,11 :i rins ti uais 1\ p1 t)J!.f :llnadttH'·· cl•·~• ·11 v oh ••1ulu IICt\ ;'' :q•h• ~uJ"..- .... O 111ncl••lu dt' diq r ilu1i•;.iu tia hasP eh• 
,);., lu-; lautiH·III i• simil.or ''" dt• 01 

Nu t ·''" tlt• ( :oll t ' '"'"·" ,l\ 1'' " u .. ~thilitl:ult. o)q< lltt't '"'i ' '""' "" 'i III rollil.a~:u. ti·· aliviolaclt•< (' 

,.., "'"'"''';" olt· r"""'' 

G Concl11sÕ<•s 

( 'oti ~ IIIPI.IIIHI' 11'1'' U dt•,t•ll'oftl\11111'11 111 tf1 (;())) lu1 ll oll,llljf ,,,), tlut :o. nhjt •ll\ 11' 1 .111 )H illlt'Í io f!lg_OII tlt• 

~l·j;Í.\,liUO~ .t!Jortltll O d••:<.!'II\"UI\'iiiH'IIIr, dt• lllli.IO ll).;tiiii·U \fllitlottllltt q II ' U d~· IIUt,U,Itt'' f' it'llolllll'lll.l !oo 

furflt,li\ ,\ l'fl'"tlllt• \'X)Il'tif•lfei<t IIII IIStl tlt• ~ luuZ lt ·llt tlc'llll>ll'lt,lllu ;t 1'\)ll<'s'Í\i<l:uJ.• d<t IIU(,u,,'w 11<1 

clo·M 1 ição dt• ,j,(t'llt~ s u;tu n•lln•tt••ul•''· ,\ flt,tiur dth< ulol.ttlc· "" ""' de· ( '(''i para lllltolo•lav,••llf dt• )I lO· 
t t''"o~ fui u u;tu 11hM~1 vaç;iu dto <t~cu•s 'i nc tttiiÍt:ula". u CJII'' 11\'~ nhti~nH a ''"'"'•uir sou elas. utnclilir:uulu 

u "''"l•·lo uttv,iu;tl <' rutlt'tttlll 11 cisto <I•• iultoulu, .... d•· '''"''· lJu:11ol11 ao \\'oc~lu • flt lt, "' elilituld.~tll's 
Slll)!.lr:tlll 1101 ilf,tfnlidacf•· )ló~l;t lt,tl ,lf <IÍH •I,Iflll'lll<• O "full ( '( '';", JU •Io IJIII ' fotuo~ fur\olllos a lt:HIII?il 

lutl;t' a> ••qtta''"'' p;11a u ('( 'S Jllllll, "I ''"' ria t'""'lole •x col.ulc• eL" lrílltlltl.•h tia l.ci~ir:t ~lutla l I'• t)lll' 
IIOIIIIaiJIJI·U\t' falt'lll ('\1t'IIS0 IIMI du ... Clpt•l ttdiiiP" d1• potlfn fj~l·l 

I 111 ,, ~lllttlu lu~a r d .. ... Piot \.III UI' t•lll ,., 11111 JH nl•tll pn •·111 , • .,.l.tdn npt•J,If'IUII~ll. .1 c til t n pt.t /U, nuu 

( ,lf,l(ll'll'ltt;IS llllfli(Jif,lf' I' :II<JIIÍII'IIIIoll h.t·l.lftlt dt lt lllol' cl•• 't(:IIJ), <111111'11< llllloll' 0)110111111' po•lu 
dt''f'II\C.t(\ iiiH'U'U c.h• ti UI si~IPIIIól d1,11 il•u•cln, IIIIJ\'f ' lldn ·~" I\ i\""" ;,v.ttH~ados d.- I'UUI'clf•tltl\·au de· I r:th.dlto 
C. UU)Wtali\U, lUIIIO IH•Iifit adolt's t' ..,iii' luiiÍ/;tdttrt• .. 

O ~111'1'~"-U tl••slt•s c• h i••l ivns M' dr•u ~'·''-'''ao d••tl•l ,j ,lt-t_l .. :/•1 u o elt•t Ullf'lllf' tlu " '" tlt• I c;, ui c a~ fur lllóli !-, 

~.,Mu iouLt"- tH) t•xlt•u-..o tto!l -.u tlt• cuiiiJH•Itf•tet•·' ti•• ..,. ,11 \\.III' c tllllfl a ... l•ihllut•·c ~'"' clt• H f'(' , tullun do 
Su110S. :tlt;lll <11• Sat iH't . 1)111' ,; lltll:t lllt~•.u;t~•·u t "'io·ul;ttl.o :t "'•i• '''" ""' !'ll'>«•flll' u~o I' <)III ' j:i l"''""i 
lllllot 1'\lt'IIS:I iti),)i(lll'l':t do• I l.t" ' '>. 

() IIIÍt(t•u til• (;()I) ja t•,l;i t'lll hllllltUIOtlltt'llltt III'' l.duu.tlll!jft, d.t ' ' J I' I ,ltllllt • ('SI,I 't'IHftl df'o,;('II\U) 

\itl.l ,, )MIIt' ruunuuod .,,. l 'ur~ l .. u~ O s jtltlti' ...... CIS "''l'"''j ... ,, ...... ~'utdit.tdntf •o,; c.·" St•nitlor de· ('l.t~Sf~ 

iii ndt~ tdi.u t•..,làu iut plttiiiPIII :ulu'-i t• ~··u ..; ~c·r \' Í\o~ ''-"L'" •wudo ••xt•c td :u(u:-, IH'Iu SI' I \'Ítlot d·· Oltjt·t u. qut• 

uu tll tJttH·ulu ~ lÍuiro No ~'lll.tlltu c.· .- pt•r,tttuh 'I''" t ... ,.,.., c.utnpuiiPHt~'' c•'-> lt'J••IIt hu.daztult'~ uu li u:d tJu 
alto, jtlltlll roeu a dtslrihlli\;''' ela 1 • 1 iu I H' I :t el•• l 'o•t ~ lunZ . 

l iso~ ptditninaccs ti•• (;())) intlir:tllt <JIII' """ o·ar;" lt'll ' lie;" 'OCO l•asl.tnlt• ult'is :tuetonltolo• dol t :t · 
h ai hn fOIIJII'Iól I i \'11, (' ,i;Í PXÍ:.I 1'111 )'I 11)11 "I :t' 11:11 :t sua 11 I i li1 ;oc,;in <'III /I III I <IS a utfJII 'II I t'h I IJIIIII IJis( 'u]F( '!J:l], 
''111 tlc•st' lll<>iiÍIIIIIILO 11:1 l ' I'J 'f'. 

A gradcciu ~e u tos 

\gl,tcit·tf'lllll' 4''f'C.'f l ollf1PIIIt' ol ( ', t 'o~IU t..;,IIIIU!-o , (: u ·, f.t \U \lutl.a l' ,\ua l.tUiil { ' a\·a)f:tllli a~ \ 1t )io!-o.lS ~li· 

f.;"''"''loo 11.1 4lt •fiiii\•IU 1h• (:l)JJ t' t tõ l I'H p ;llillr.,.i" l,• . ft• itlfÍ u,.u. 
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l1111l:!!7] 1'. /\ . l ll•rusto•i n. \ '. ll : .. lrilatt", and 1\ (,uloltn:tll ('""' '"''"'!/ l'toll(' "' "'"l/lo""''Y 111 

/)utnbus• .'>'y.,tl "''· Aoldi""' \\,.,,,.,,, I 1J'~j' 

!IIOS!J lj I'. llu Llt'r" urtl1, /\ O lis, a nd .I St"i 11 I l11· I ;, ,,·;, ""'' () hj< t I ll.ol 1 J,,, "' ~ 1'"'·'1'''"'''" I "-''" '' " , 
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