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Tguwoq0"C"gzgew›«q"fg"cniwocu"crnkec›‰gu"go"fkurqukvkxqu"o„xgku"vgo"ckpfc"
wo"ewuvq"rtqkdkvkxq."crguct"fq"etguegpvg"rqfgt"eqorwvcekqpcn"swg"vgo"xkpfq"c"
ectcevgtk¦ct"ecfc"pqxc"igtc›«q"fg"vgngo„xgku"kpvgnkigpvgu"g"fc"tgngx¤pekc"fguvcu"
crnkec›‰gu"rctc"qu"wvknk¦cfqtgu0"Cu"eqpetgvk¦c›‰gu"cevwcku"fguvcu"crnkec›‰gu"fg/
ngico"q"guhqt›q"fg"eqorwvc›«q"go"ugtxkfqtgu"pc"Kpvgtpgv."q"swg"rtguuwr‰g"woc"
eqpgevkxkfcfg"rgtocpgpvg"g"kornkec"woc"ncv‒pekc"p«q"pginkigpekƒxgn0" 
C"eqorwvc›«q"go"pwxgo"fi"wo"rctcfkioc"fg"eqorwvc›«q"kpqxcfqt"go"swg"qu"
tgewtuqu" fg" wo" eqplwpvq" fg" ugtxkfqtgu" u«q" rctvknjcfqu" fg" hqtoc" vtcpurctgpvg"
rqt"wo"eqplwpvq"fg"wvknk¦cfqtgu0"C"iguv«q"fqu"tgewtuqu"fi"ukornkhkecfc."etkcpfq"q"
eqpegkvq"fg"eqorwvc›«q"gnƒuvkec."go"swg"ecfc"wvknk¦cfqt"rqfg"cwogpvct"qw"fk/
okpwkt"hceknogpvg"qu"tgewtuqu"swg"njg"guv«q"cvtkdw‡fqu0" 
Guvg"ctvkiq"hc¦"wo"gpuckq"uqdtg"cu"xcpvcigpu"g"fguchkqu"eqnqecfqu"§"crnkec›«q"
fq"eqpegkvq"fg"eqorwvc›«q"pc"pwxgo"c"tgfgu"ugo"hkqu."dgpghkekcpfq"fqu"rgt‡q/
fqu"fg"kpwvknk¦c›«q"fqu"fkurqukvkxqu"o„xgku"pc"xk¦kpjcp›c"fqu"wvknk¦cfqtgu0" 
 

Rcncxtcu-Ejcxg<"Eqorwvc›«q"go"pwxgo."tgfgu"o„xgku0 

1 Motivação 

C"Eqorwvc›«q"go"Pwxgo"fi"woc"vgpf‒pekc"tgegpvg"qpfg"cu"gortgucu"fgngico"vqfcu"
cu"vctghcu"fg"iguv«q"fg"wo"egpvtq"fg"fcfqu"c"hqtpgegfqtgu"fg"ugtxk›qu"fg"eqorwvc›«q"
go"pwxgo0"Guvgu"hqtpgegfqtgu"eqogtekcnk¦co"rqfgt"eqorwvcekqpcn"g"ctoc¦gpcogpvq"
fg"woc"hqtoc"eqorctƒxgn"c"qwvtqu"ugtxk›qu"dƒukequ."eqoq"q"hqtpgekogpvq"fg"ƒiwc"qw"
gngevtkekfcfg."etkcpfq"cuuko"woc"pq›«q"fg"gxgt{vjkpi-cu-c-ugtxkeg"]3_"qpfg"q"eqpuw/
okfqt"u„"rcic"q"swg"pgeguukvc0 
Rctc" hc¦gt" hceg" §u" nkokvc›‰gu" fg" eqorwvc›«q" g" ctoc¦gpcogpvq" fqu" fkurqukvkxqu."

swgt" cu" crnkec›‰gu"fg" ectvqitchkc." swgt" cu"fg" eqpvtqnq"fq"fkurqukvkxq"rqt" tgeqpjgek/
ogpvq" fg" xq¦." pq" ukuvgoc" qrgtcvkxq"Cpftqkf." wvknk¦co" c" pwxgo" fg" eqorwvc›«q" fc"

                                                           
* O trabalho descrito neste artigo foi parcialmente suportado pela Fundação para a Ciência e 

Tecnologia (FCT) através do projecto PTDC/EIAEIA/103751/2008 - PATI 
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Iqqing"gpswcpvq"tgrqukv„tkqu"fg"kphqtoc›«q"g"fg"rqfgt"eqorwvcekqpcn"]4_0"Eqpvwfq."
woc"nkokvc›«q"pcvwtcn"fguvcu"crnkec›‰gu."ckpfc"ugo"uqnw›«q."fi"c"pgeguukfcfg"fg"eqpge/
vkxkfcfg"§"Kpvgtpgv."ugo"c"swcn"guvgu"ugtxk›qu"hkeco"kpfkurqp‡xgku0 
Q"p¿ogtq" etguegpvg" fg" fkurqukvkxqu"o„xgku1" uwigtg" swg." go" rqpvqu" qpfg" qeqttg"

woc"eqpegpvtc›«q"ukipkhkecvkxc"fg"kpfkx‡fwqu"*egpvtqu"eqogtekcku."itcpfgu"gxgpvqu+."fi"
rquu‡xgn"gpeqpvtct"rqfgt"eqorwvcekqpcn"pqu"ekenqu"fg"ERW"p«q"wvknk¦cfqu"pqu"fkurquk/
vkxqu"fg"qwvtqu"wvknk¦cfqtgu0"Cfkekqpcnogpvg."gpvtg"fkurqukvkxqu"rt„zkoqu"c"rtqdcdknk/
fcfg"fg"gpeqpvtct"vctghcu"eqowpu"cwogpvc"]5_"rgnq"swg."pq"inqdcn."c"gzgew›«q"rctvk/
njcfc"rqfg"rqwrct"ekenqu"fg"ERW"c"ecfc"wo"fqu"fkurqukvkxqu0 
Q"qdlgevkxq"fq"pquuq" vtcdcnjq" fi"fghkpkt" woc"ctswkvgevwtc"rctc" crnkec›‰gu"o„xgku"

swg" tgswgktco" gngxcfq"rqfgt" eqorwvcekqpcn." dgpghkekcpfq"fq" eqpegkvq"fg" eqorwvc/
›«q"go"pwxgo"eqncdqtcvkxc"*EPE+"swg"fkurgpuc"c"eqpgevkxkfcfg"§"Kpvgtpgv"fqu"fkurq/
ukvkxqu"o„xgku0"Pwoc"EPE."q"rqfgt"eqorwvcekqpcn"fi"qdvkfq"c"rctvkt"fg"wo"eqplwpvq"
fg"fkurqukvkxqu"o„xgku."swg"ug"eqqtfgpco"gpvtg"uk"rctc"cvkpikt"wo"qdlgevkxq"eqowo"Î"
c"gzgew›«q"fg"wo"eqplwpvq"fg"vctghcu"rtqrquvcu"rqt"wo"qw"ocku"rctvkekrcpvgu0"Gurgtc-
ug"swg"c"wvknk¦c›«q"fc"pwxgo"eqncdqtcvkxc"rgtokvc."rqt"wo"ncfq."qdvgt"tguwnvcfqu"pwo"
vgorq" kphgtkqt" cq" swg" ngxc" c" fgngic›«q" fc" vctghc" pc" pwxgo" eqogtekcn" g." rqt" qwvtq."
cvgpwg"q"korcevq"fcu"ukvwc›‰gu"go"swg"q"ceguuq"§"Kpvgtpgv"p«q"ug"gpeqpvtc"fkurqp‡xgn0 
C"eqpvtkdwk›«q"fguvc"ctswkvgevwtc"fi"lwuvkhkecfc"rgnq"ugiwkpvg"ecuq"fg"guvwfq< 
 
Q"Lq«q"guvƒ"fg"hfitkcu"pc"Vwtswkc"g"gpeqpvtc-ug"c"xkukvct"cu"twkpcu"fc"cpvkic"ekfcfg"

fg"Grjguwu0"É"gpvtcfc"hqk-njg"fkurqpkdknk¦cfq"wo"ƒwfkq"iwkc"qpfg"q"vwteq"g"q"kpin‒u"
u«q"cu"¿pkecu"qr›‰gu0"P«q"fqokpcpfq"pgpjwoc"fguvcu"n‡piwcu."Lq«q"xck"vgpvct"wvknk/
¦ct"c"crnkec›«q"fg"vtcfw›«q"fg"ƒwfkq"fq"ugw"uoctvrjqpg0"Kphgnk¦ogpvg"c"uwc"nkic›«q"§"
Kpvgtpgv"vgo"woc"swcnkfcfg"owkvq"tgfw¦kfc"g"c"ncv‒pekc"g"nctiwtc"fg"dcpfc"swg"crtg/
ugpvc"p«q"fi"uwhkekgpvg"rctc"woc"vtcfw›«q"go"vgorq"tgcn0"Woc"xg¦"swg"gzkuvgo"ocku"
wvknk¦cfqtgu" pc" oguoc" gzewtu«q" kpvgtguucfqu" pc" vtcfw›«q." qu" fkurqukvkxqu" o„xgku"
qticpk¦co-ug"rctc"eqpugiwkt"q"rqfgt"eqorwvcekqpcn"pgeguuƒtkq"g"vqfqu"qu"wvknk¦cfq/
tgu"ceqorcpjco"c"xkukvc"go"rqtvwiw‒u0"Q"tguwnvcfq"fc"vtcfw›«q"fi"vcodfio"gng"ctoc/
¦gpcfq"pc"EPE."hkecpfq"fkurqp‡xgn"rctc"qwvtqu"wvknk¦cfqtgu0 

 
Qu"cwvqtgu"kpkekctco"tgegpvgogpvg"wo"rtqlgevq"fg"kpxguvkic›«q"pc"ƒtgc"fcu"EPEu0"

Guvg" ctvkiq" crtgugpvc" c" guvtcvfiikc"rtqrquvc"rctc"rtquugew›«q"fqu"qdlgevkxqu." gpwog/
tcpfq"qu"fguchkqu"cpvgekrcfqu"g"gudq›cpfq"c"ctswkvgevwtc"swg"ugtxktƒ"eqoq"dcug"§"uwc"
tguqnw›«q0 

2 Desafios 

C"eqqrgtc›«q"fg"fkurqukvkxqu"o„xgku"fkurgpucpfq"c"wvknk¦c›«q"fg"woc"kphtc-guvtwvwtc"
vgo" ukfq" cnxq" fg" guvwfq." rqt" gzgornq" pcu" tgfgu" cf-jqe" ugo" hkqu" *Oqdkng" Cf" Jqe"
Pgvyqtmu+." fg" ugpuqtgu" qw" xgkewnctgu0"Owkvqu" fqu" rtqdngocu" cq" p‡xgn" fg" tgfg" g" fg"
nkic›«q"fg"fcfqu"g"fg"tgfg"tgegdgtco"lƒ"cvgp›«q"uwhkekgpvg."rqfgpfq"pguvg"oqogpvq"

                                                           
1 Ver http://www.publico.pt/Tecnologia/mercado-de-smartphones-vai-crescer-49-por-cento-

estima-idc_1487527 
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""  

eqpukfgtct-ug"tguqnxkfqu0"Pq"gpvcpvq."cq"eqpvtƒtkq"fguvcu"tgfgu."guvwfc-ug"pguvg"ctvkiq"
wo"oqfgnq"fkuvkpvq"fg" tgfgu"cf-jqe" $cdgtvcu$." ectcevgtk¦cfcu" uqdtgvwfq"rqt" hcnvc"fg"
eqphkcp›c" gpvtg" qu" rctvkekrcpvgu. pela ttcpukvkxkfcfg" fcu" nkic›‰gu" g" hgvgtqigpgkfcfg"
fqu"fkurqukvkxqu"g"fc"tgfg0"Pcvwtcnogpvg."guvg"codkgpvg"ngxcpvc"wo"eqplwpvq"fg"fguc/
hkqu"cfkekqpcku"§"eqpetgvk¦c›«q"fcu"EPEu."cniwpu"fqu"swcku"cdqtfcfqu"fg"ugiwkfc< 
Privacidade."Cu" ictcpvkcu" fg" rtgugtxc›«q" fg" rtkxcekfcfg" u«q" hwpfcogpvcku" rctc" c"
cegkvc›«q"fq"ukuvgoc"rgnqu"wvknk¦cfqtgu0"Rctc"qu"wvknk¦cfqtgu"swg"fkurqpkdknk¦co"tgewt/
uqu." korqtvc"cuugiwtct"swg"p«q"gzkuvg"swcnswgt"hwic"fg" kphqtoc›«q"rguuqcn"rctc" vgt/
egktqu0"Q"eqpegkvq"fg"kphqtoc›«q"rguuqcn"fgxg"ugt"kpvgtrtgvcfq"go"ugpvkfq"ncvq."kpenw/
kpfq"p«q"u„"qu"fcfqu"rguuqcku"eqpvkfqu"pq"fkurqukvkxq."ocu"vcodfio"kphqtoc›«q"swg"
rgtokvc"c"cuuqekc›«q"fq"fkurqukvkxq"cq"wvknk¦cfqt."rqt"gzgornq"cvtcxfiu"fc"qdugtxc›«q"
fg"rcft‰gu"tgrgvkvkxqu"fc"rtgugp›c"fg"wo"wvknk¦cfqt"pwo"fgvgtokpcfq" nqecn0"Cfkekq/
pcnogpvg."woc"EPE"vgo"swg"cuugiwtct"cq"eqpuwokfqt"fg"tgewtuqu"c"eqphkfgpekcnkfc/
fg"fqu"fcfqu"swg" vtcpuhgtkw"rctc"qu" tguvcpvgu"fkurqukvkxqu0"Woc"nkpjc"rtqokuuqtc"fg"
kpxguvkic›«q"rcuuc"rqt"woc"fkuvtkdwk›«q"ewkfcfquc"fg"fcfqu"rgnqu"fkxgtuqu"rctvkekrcp/
vgu"rqt"hqtoc"c"qhwuect"q"eqpvgzvq"inqdcn0 
Penalização de comportamentos egoístas." Fkurqukvkxqu" o„xgku" swg" wuwhtwgo" fc"
EPE"ocu"p«q"r‰go"§"fkurquk›«q"qu"ugwu"rt„rtkqu"tgewtuqu."u«q"eqpukfgtcfqu"giq‡uvcu0"
C"EPE"fi"tgurqpuƒxgn"rqt"fgvgevct"g"rwpkt"eqorqtvcogpvqu"giq‡uvcu0"C"fgvge›«q"fgu/
vgu"eqorqtvcogpvqu"rcuuc"rqt"wo"ukuvgoc"fg"tgrwvc›«q"qw"fg"kpegpvkxq0"C"okvkic›«q"
fg"eqorqtvcogpvqu"giq‡uvcu"vgo"ukfq"cnxq"fg"guvwfq"pcu"tgfgu"gpvtg"rctgu"g"cniwocu"
fcu"uqnw›‰gu"gpeqpvtcfcu"]6."7_."rqfgt«q"ugt"crnkecfcu"pguvg"eqpvgzvq0 
Confiabilidade dos resultados. Woc"fkuukownc›«q"fg"eqorqtvcogpvqu"giq‡uvcu"rgnqu"
fkurqukvkxqu"eqpukuvg"pq"tgvqtpq"fg"tguwnvcfqu"hcnuqu."qdvkfqu"ugo"guhqt›q"eqorwvcek/
qpcn0"C"rtgeku«q"fqu"fcfqu"rqfg"ugt"xgtkhkecfc"cvtcxfiu"fc"eqorctc›«q"fg"tguwnvcfqu"fg"
gzgew›«q"fwrnkecfqu0"Eqpvwfq."guvg"ofivqfq"cwogpvc"q"guhqt›q"eqorwvcekqpcn"gzkikfq"
§"EPE"g"fi"xwnpgtƒxgn"cq"eqpnwkq0"Woc"cnvgtpcvkxc"p«q"vqvcnogpvg"ucvkuhcv„tkc"fi"crtg/
ugpvct"qu"tguwnvcfqu"cq"wvknk¦cfqt"rctc"guvg"fgvgtokpct"c"uwc"gzcevkf«q0 
Localização de recursos."C"fkuvtkdwk›«q"fq" guhqt›q" eqorwvcekqpcn" rtguuwr‰g"q" eq/
pjgekogpvq"fqu"tgewtuqu"fkurqp‡xgku"pc"xk¦kpjcp›c"nqecnk¦cfqu"rtqcevkxcogpvg."ug"qu"
fkurqukvkxqu" vkxgtgo" eqpjgekogpvq" kpfgrgpfgpvgogpvg" fc" pgeguukfcfg." qw" tgcevkxc/
ogpvg." go"swg"q" eqpjgekogpvq" fi" qdvkfq"pq"oqogpvq" go"swg" fi" pgeguuƒtkq0" Kphgnk¦/
ogpvg"pgpjwoc"fi"woc"uqnw›«q"cfgswcfc"woc"xg¦"swg"c"rtkogktc"fgurgtfk›c"nctiwtc"
fg"dcpfc"g"gpgtikc"rctc"kphqtoc›«q"rqvgpekcnogpvg"kttgngxcpvg"g"c"ugiwpfc"kor‰g"wo"
cvtcuq"p«q"pginkigpekƒxgn"§"fkuvtkdwk›«q"fcu"vctghcu0 
Divisão de tarefas."C"fkxku«q"g"c"cvtkdwk›«q"fg"vctghcu"p«q"fgxg"rgpcnk¦ct"q"ukuvgoc"
eqo"woc"ncv‒pekc"gngxcfc0"Woc"crtqzkoc›«q"eqpukuvg"pc"gnkokpc›«q"fc"pgeguukfcfg"
fg" vtcpurqtvct"e„fkiq"gpvtg"fkurqukvkxqu." nkokvcpfq"c"eqorwvc›«q"eqncdqtcvkxc"c"dnq/
equ"fg"eqorwvc›«q"*DE+"igpfitkequ"kpvgitcfqu"pc"rt„rtkc"rncvchqtoc."eqoq"rqt"gzgo/
rnq"qrgtc›‰gu"ctkvofivkecu"eqorngzcu"qw"tgeqpjgekogpvq"fg"xq¦0"" 

3 ENCTC"Î"Eqorwvc›«q"go"pwxgo"eqNCdqTCvkxc 

C" ocvgtkcnk¦c›«q" fg" woc" EPE" rcuuctƒ" pgeguuctkcogpvg" rgnc" gzgew›«q" fg" woc"
eqorqpgpvg"go"vqfqu"qu"fkurqukvkxqu"rctvkekrcpvgu0"Guvg"e„fkiq"hwpekqpctƒ"fg"hqtoc"
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tgcevkxc." tgurqpfgpfq"cqu"rgfkfqu" tgegdkfqu"swgt"fcu"crnkec›‰gu"go"gzgew›«q."swgt"
fg" qwvtqu" fkurqukvkxqu0" C" Hki0" 3" crtgugpvc" c" guvtwvwtc" fc" rncvchqtoc" ENCTC"
*Eqorwvc›«q" go" pwxgo" eqNCdqTCvkxc+." c" fgugpxqnxgt" pq" ¤odkvq" fq" rtqlgevq0"C"
rncvchqtoc"fi"kpvgtpcogpvg"fgeqorquvc"go"8"itcpfgu"o„fwnqu."fguetkvqu"go"ugiwkfc0 

 

Rede de 
Comunicação

CL
A

RA Blocos de computação

API da Nuvem

Aplicação

Sistema de ReputaçãoPesquisa e Publicação 
de Recursos Delegação de Tarefas

Interface com a camada de rede

WiFi
(Infra-estrutura)

WiFi
(Ad-Hoc/Mesh) GSM/UMTS Bluetooth Outras

App#1 App#2 App#3 App#4 App#...

" 
Hki0"30"Ctswkvgevwtc"fq"ENCTC0 

 
CRK0"C"CRK" fc" pwxgo" fi" tgurqpuƒxgn" rqt" gzrqt" cu" hwpekqpcnkfcfgu" fkurqpkdknk¦cfcu"
rgnc" rncvchqtoc" ENCTC" §" crnkec›«q." gpecokpjcpfq" qu" rgfkfqu" rctc" qu" dnqequ" fg"
eqorwvc›«q"*DE+"fg"vctghcu"g"rctc"q"ukuvgoc"fg"tgrwvc›«q."gzrqpfq"§u"crnkec›‰gu"cu"
hwpekqpcnkfcfgu"fg"cwvgpvkec›«q"g"eqpvtqnq"fg"ceguuq"cq"ukuvgoc0 
Ukuvgoc"fg"tgrwvc›«q0"Q"ukuvgoc"fg"tgrwvc›«q"]7."8_"tgurqpfg"c"swguv‰gu"fqu"tguvcp/
vgu"o„fwnqu"uqdtg"c"eqphkcdknkfcfg"fqu"qwvtqu"rctvkekrcpvgu"pc"EPE0"Guvc"kphqtoc›«q"
fi"wvknk¦cfc"rgnq"o„fwnq"fg"rguswkuc"g"rwdnkec›«q"fg"tgewtuqu."rctc"guvkoct"c"eqphkcdk/
nkfcfg"fg"rgfkfqu"swg"q"rctvkekrcpvg"xgpjc"c"hc¦gt"g"rgnq"o„fwnq"fg"DE."rctc"fgekfkt"
uqdtg"c"cegkvc›«q"fg"wo"rgfkfq."g"rctc"eqpvcdknk¦ct"q"guhqt›q"eqorwvcekqpcn"qhgtgekfq"
cqu" tguvcpvgu" rctvkekrcpvgu0" Wvknk¦cfqtgu" ocn-kpvgpekqpcfqu." swg" ocpkrwngo" c" uwc"
kfgpvkfcfg"rctc"eqpvqtpct"q"ukuvgoc"fg"hqtoc"c"tgoqxgt"tgrwvc›«q"pgicvkxc."u«q"nkok/
vcfqu"rqt"uqnw›‰gu"swg"korgfgo"c"cnvgtc›«q"fguvc"ictcpvkpfq"q"cpqpkocvq"cq"oguoq"
vgorq"]9_0 
Dnqequ"fg"eqorwvc›«q"*DE+0"Qu"dnqequ"fg"eqorwvc›«q"*DE+"u«q"c"wpkfcfg"dƒukec"fg"
eqorwvc›«q." rqfgpfq" gzkuvkt" dnqequ" swg" fgngico" vctghcu" fg" eqorwvc›«q" c" qwvtqu"
dnqequ0"C"fkurqpkdknkfcfg"fqu"DE"ugiwg"woc"rqn‡vkec"fg"tgrnkec›«q"fg"dnqequ"kphnwgp/
ekcfc"rqt"hcevqtgu"gzvgtpqu"cq"ukuvgoc."eqoq"c"htgsw‒pekc"fg"wvknk¦c›«q."qw"ectcevgt‡u/
vkecu"fq"fkurqukvkxq0"C"gzgew›«q"fg"ecfc"dnqeq"vgo"wo"ewuvq"eqorwvcekqpcn"cuuqekcfq"
swg"fi"wvknk¦cfq"rctc"fkuvtkdwkt"ectic"g"tgeqorgpuct"qu"fkurqukvkxqu0 
Q"DE"fi"ckpfc"tgurqpuƒxgn"rqt"ictcpvkt"q"kuqncogpvq"fqu"fcfqu"fg"woc"vctghc"g"fqu"

fcfqu"rtgugpvgu"pq"fkurqukvkxq"jqurgfgktq0 
Fgngic›«q"fg" vctghcu0"Q"o„fwnq"fg"fgngic›«q"fg" vctghcu" fi" tgurqpuƒxgn" rqt" cegkvct."
eqqtfgpct"g" tgurqpfgt"cqu"rgfkfqu"fg" vctghcu" nqecku" *tgegdkfqu"fqu"DE+"g"fg"qwvtqu"
rctvkekrcpvgu0" Guvg" o„fwnq" cnfio" fg" kpvgtcikt" eqo" qu" fkhgtgpvgu" DE" kpvgtcig" eqo" q"
o„fwnq"fg"nqecnk¦c›«q"g"rwdnkec›«q"fg"tgewtuqu0"¡"vcodfio"tgurqpuƒxgn"rqt"cuugiwtct"
c"eqphkcdknkfcfg"fqu" tguwnvcfqu"fg"gzgew›«q"fqu"dnqequ"rqt"qwvtqu"fkurqukvkxqu"dgo"
eqoq"rqt"cuugiwtct"c"rtkxcekfcfg"fqu"fcfqu0 
Nqecnk¦c›«q"g"rwdnkec›«q"fg"tgewtuqu0"Guvg"o„fwnq"cpwpekc"qu"DE"fkurqp‡xgku"pq"
fkurqukvkxq."g"cq"oguoq"vgorq"kpvgtcig"eqo"q"ukuvgoc"fg"tgrwvc›«q"rctc"fgvgtokpct"
swcku" qu" DE" fkurqp‡xgku" fg" fkurqukvkxqu" eqo" tgrwvc›«q" hcxqtƒxgn0"C" nqecnk¦c›«q" g"
rwdnkec›«q" fg" tgewtuqu" rqfg" gzrnqtct" hwpekqpcnkfcfgu" fc" ecocfc" fg" tgfg" wvknk¦cfc."
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""  

eqoq"c"fkhwu«q"dgo"eqoq"tgeqttgt"c"qwvtcu"vfiepkecu."vcn"eqoq"rwdnkec›«q1uwduetk›«q"
qw"vcdgncu"fg"fkurgtu«q"fkuvtkdw‡fcu"*Fkuvtkdwvgf"Jcuj"Vcdngu"Î"FJV+0 
Kpvgthceg" eqo" c" ecocfc" fg" tgfg0" Guvg"o„fwnq" fi" tgurqpuƒxgn" rgnc" cduvtce›«q" fcu"
fkhgtgpvgu" vgepqnqikcu" fg" tgfg." fkurqpkdknk¦cpfq" woc" kpvgthceg" ¿pkec" cqu" tguvcpvgu"
o„fwnqu0"¡"ckpfc"tgurqpuƒxgn"rqt"ictcpvkt"c"ugiwtcp›c"fqu"fcfqu"fq"wvknk¦cfqt"fwtcp/
vg"q"vtcpurqtvg"g"rgnc"cfcrvc›«q"fqu"ugtxk›qu"fg"tgfg"*eqoq"c"fkhwu«q."gpfgtg›cogpvq"
g"gpecokpjcogpvq+"§"vgepqnqikc"fg"tgfg"go"wvknk¦c›«q0 

3.1 Caso de uso 

C"crnkec›«q"fg"vtcfw›«q"cwvqoƒvkec"wvknk¦cfc"rgnq"Lq«q"cegfg"cq"ENCTC"uqnkekvcpfq"
c"tgcnk¦c›«q"fg"woc"eqorwvc›«q0"Pc"kpxqec›«q"u«q"rcuucfqu."q"kfgpvkhkecfqt"fq"DE"
fg" vtcfw›«q"ƒwfkq" g" c" fkikvcnk¦c›«q" fq" ƒwfkq" ecrvwtcfq0"C" rncvchqtoc" cq" qdvgt" qu"
ctiwogpvqu"g"q"DE"fguglcfq"ktƒ"cvtcxfiu"fq"DE"fg"vtcfw›«q"fg"ƒwfkq"rtqeguuct"kpkek/
cnogpvg"qu"fcfqu0"Kuvq"rgtokvg"ictcpvkt"c"rtkxcekfcfg"fqu"fcfqu"fq"wvknk¦cfqt."tgfw¦kt"
c" eqorngzkfcfg" eqorwvcekqpcn" g" rctvkekqpct" qu" fcfqu" rctc" gzgew›«q" fg"o¿nvkrncu"
vctghcu0"Go"ugiwkfc"q"o„fwnq"fg"fgngic›«q"fg"vctghcu"uqnkekvc"cq"o„fwnq"fg"rguswkuc"
g" rwdnkec›«q"fg" tgewtuqu" c" kfgpvkfcfg"fg"fkurqukvkxqu"swg"fkurqpkdknk¦co"qu"dnqequ"
swg"rgtokvco"c" vtcfw›«q"fg"ƒwfkq0"C" nkuvc"fg"fkurqukvkxqu"ecpfkfcvqu"fi"gpvtgiwg"cq"
o„fwnq"fg"tgrwvc›«q"swg"tgvqtpc"q"uwdeqplwpvq"fg"fkurqukvkxqu"eqphkƒxgku0"Q"o„fwnq"
fg"fgngic›«q"fg"vctghcu"fkuvtkdwk"gpv«q"qu"vtgejqu"fg"ƒwfkq"rgnqu"fkhgtgpvgu"fkurqukvk/
xqu."ocpvgpfq"cniwpu"nqecnogpvg0"Q"tgvqtpq"fg"wo"DE"rqfg"ugt"wo"tguwnvcfq"kpvgt/
ofifkq."kornkecpfq"woc"pqxc"fgngic›«q"pc"EPE0"Pq"hko"q"ukuvgoc"fg"tgrwvc›«q"tg/
eqorgpuc"qu"fkurqukvkxqu"swg"tgvqtpctco"tguwnvcfqu"eqpukfgtcfqu"eqttgevqu0 

4 Vtcdcnjq"Tgncekqpcfq 

Q"EnqpgEnqwf"]:_"eqpetgvk¦c"nkvgtcnogpvg"q"eqpegkvq"fg"pwxgo"fkuugokpcpfq"tfirnkecu"
xktvwcku"fqu"fkurqukvkxqu"*fgpqokpcfqu"enqpgu+0"Rctc"ictcpvkt"wo"cwogpvq"fg"fgugo/
rgpjq." qu" enqpgu" u«q" xktvwcnk¦cfqu" uqdtg" jctfyctg" eqo" woc" ockqt" ecrcekfcfg" fg"
eqorwvc›«q0"Guvc"crtqzkoc›«q"fi"rquu‡xgn"go" ukuvgocu"qrgtcvkxqu" eqo"xktvwcnk¦c›«q"
rctc" gzgew›«q" fq" e„fkiq" *eqoq" rqt" gzgornq" q"Cpftqkf+0"Crguct" fc" wvknk¦c›«q" fg"
enqpgu"hceknkvct"c"fgngic›«q"fg"vctghcu"§"pwxgo."gnkokpcpfq"fguvc"hqtoc"rtqdngocu"fg"
fkxku«q" fg" vctghcu." q" EnqpgEnqwf." p«q" cuuwog" swg" qu" p„u" fcu" pwxgpu" u«q" vcodfio"
fkurqukvkxqu"o„xgku0"Guvc" nkokvc›«q"fi" tguqnxkfc"rgnq"J{tcz" ];_." crguct"fg" korqt"cqu"
fkurqukvkxqu"woc"rncvchqtoc"gurge‡hkec"*OcrTgfweg+0 
Wvknk¦cpfq"woc"htcogyqtm"kf‒pvkec"cq"J{tcz."go"]32_"fi"rtqrquvc"woc"ctswkvgevwtc"

rctc"EPE"go"tgfgu"Cf-Jqe."fghkpkpfq"wo"eqplwpvq"fg"hwpekqpcnkfcfgu"dcug"dcuvcpvg"
rt„zkoq"fq"rtgvgpfkfq"pguvg" vtcdcnjq0"Eqpvwfq"guvc"ctswkvgevwtc"p«q"cdqtfc"qu"rtq/
dngocu"fg"giq‡uoq."fg"rtkxcekfcfg"pgo"fg"ukornkhkec›«q"fcu"vctghcu"wvknk¦cpfq"DE0 
Pq"OqdkEnqwf"]33_"fi"fghkpkfc"woc"uqnw›«q"fg"etkrvqitchkc"swg"hqtpgeg"rtkxcekfcfg"

fg"eqpvg¿fq"g"cq"oguoq"vgorq"wo"ogecpkuoq"fg"cwvgpvkec›«q."cwvqtk¦c›«q"g"eqpvc/
dknk¦c›«q0"Guvgu"ogecpkuoqu" u«q" eqpvtqncfqu" cvtcxfiu"fg" nkuvcu"fg" eqpvtqnq"fg" ceguuq"
swg"rgtokvgo"c"gzgew›«q"g"ceguuq"c"fcfqu"fg"vctghcu"pqwvtqu"fkurqukvkxqu0"Eqpvwfq."
ocpv‒o-ug"qu"rtqdngocu"fg"giq‡uoq"g"fc"cwu‒pekc"fc"wvknk¦c›«q"fg"DE0 
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5 Conclusões 

Q"eqpegkvq"fg"eqorwvc›«q"go"pwxgo"eqncdqtcvkxc"gpvtg"fkurqukvkxqu"o„xgku"fi"dcuvcp/
vg"tgegpvg0"Guvg"ctvkiq"uwdogvg"§"fkuewuu«q"cu"rtqrtkgfcfgu"g"fguchkqu"swg"ug"eqnqeco"
§"igpgtcnk¦c›«q"fq"eqpegkvq"fg"eqorwvc›«q"go"pwxgo"eqncdqtcvkxc"*EPE+"g"crtgugp/
vc"q"ENCTC."woc"ctswkvgevwtc"rctc"c" uwc"ocvgtkcnk¦c›«q0"Q"ENCTC"fi" kpqxcfqt"pc"
wvknk¦c›«q"fg"ukuvgocu"fg"tgrwvc›«q."dgo"eqoq"c"wvknk¦c›«q"fg"DE"gpswcpvq"rg›cu"fg"
rw¦¦ng" rctc" hceknkvct" c" fkuvtkdwk›«q" fg" vctghcu" gpvtg" fkurqukvkxqu" o„xgku" g" ckpfc" pc"
cfcrvc›«q"fg"wo"okffngyctg"fg"nqecnk¦c›«q"g"rwdnkec›«q"fg"tgewtuqu"rctc"woc"eqqt/
fgpc›«q"fkuvtkdw‡fc"gpvtg"fkurqukvkxqu"o„xgku0 
Guvcu"ectcevgt‡uvkecu"rtqrqtekqpco"cq"ENCTC"woc"tqdwuvg¦"cetguekfc."swg"q"vqtpc"

cfgswcfq"rctc" ukvwc›‰gu"owkvq"gzkigpvgu."rqt"gzgornq"go"egpƒtkqu"qpfg"p«q"gzkuvg"
eqphkcp›c"gpvtg"qu"rctvkekrcpvgu"pc"pwxgo0 
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