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Evyoprotieg

Ba Mbeho apykd va gVYOPICTIC® TOV KVPLo Anuntpn Zelvaimovp, o omoiog Hov
TPOCEPEPE AT TV TOAD EVOLLPEPOVGO, KOL YPNOLUT EPYOGT0 KAODS Kol Yo TNV TANPN
Kotavonon kol vTooTHPIEN Tov giya amd avtdv, KATd TN SIPKEW TNG OMAMUATIKNAG

Hov gpyaciog.

®a Mbsho emiong va gvyapiotom tov Avopéo Kovotavtivion yw v moldTyun

BonBela mov pov £xel TPOGPEPEL GE OAN T OLAPKELD TNG SUTAMUATIKNG LOV £PYUGTOG.

Téhog opeih® vo T €va peYGAO €VYXOPIOT® GTOVG GIAOVG MOV &VTOC Kol EKTOG
[Tavemotnpiov ot omoiot pov cvumapactddnkay 6lo avtd ToV Kopd aAAG Kot Evol
TEPAOTIO EVYAPLOTD GTNV OIKOYEVEL LOV Kot W10{TEPO GTOVG YOVELG [LOL Yo TNV NOKN
KOl OWKOVOLLKT] VITOGTNPLEN TTOL LoV TPAGPEPAY Ol LOVO KATA TN OAPKELN EKTOVIONG

NG TOPOVGAG SITAMUATIKNG EPYACTNG AAAG Kot Ko’ OAN TN SIUPKELN TV GTOVIMV LOV.



Avayvopion

Enidei&n g mapovoag Sumhmpatikng epyaciog o mapovclaotel 6To akdAovbo cuvEdplo:

e "SmartP2P: A Multiobjective Framework for Findingpégal Content in P2P
Smartphone Networks", A. Konstantinidis, C. Altts, D. Zeinalipour-Yazti,
Demo at thd3th IEEE International Conference on Mobile Data

Managemen{MDM'12), IEEE Computer Society, Bangalore, Indiuly 23-
26, 2012,



Hepianyn

H mopovoa Simhouatikn epyocio ekmovinke He oKomd TV LAOTOINONM Kol TNV
alohdynon tov mhowsiov avalnmmong dedopévov oe diktva EEvTvov  KVNTOV
ovokev®V, pe titho SmartOptlio v viomoinon tov Tiaiciov SmartOptwiomodnke
évo ovotua ovalnmong dedopuévov oe éva oudtipo diktvo (Peer—to—Peg yua £€vmveg
Kvntég ovokevég pe hoyiopkd Android. To cvotnuo avtd emtpénel 6Tovg YPNOTES VO
&xouv Hol amodotikn ovalfitnorn yopm omd to dedopéva TV LTOAOT®V YPNOTAOV.
[Mopdiinio opme, kabBe ypnoNS Kpatd To. dESOUEVO TOV OTNV TOMIKN TOV HUVIAUN
dtopolloviog £TGL TO amOPPNTO TOL YPNOTN APoV dev yperdletal To. dedouéva Kabe
YXPNOTN VO 6TAAODV 0€ KAmol0 KEVIPIKO onueio. o v amodotikn avth avalnmmon
VAOTOONKOY  KATOlES TEYVIKEG TOV £Yovv oav otdyo v PeAtioon Kdmolwv
TOPAUETPOV TAVTOYPOVE, OTMG Eival 1 KATAVAAMONG TNG EVEPYELNS KATA TN OdpKELL

g avalntnong o€ kaBe GLGKELT, 0 XPOVOS OTOKPIGTG KAl O PLOUAC OVAKANGTG.

2VVoMKA, To cvotnuo a&odoynbnke pe Pacn Vo amhéc TexvViKEG Kol dV0 TEXVIKEG
mohlvkprrnpiov mov £govv viomombei. H a&oddynon €ywve pe dVo mpaypotikd chvora
dedopévav to DBLP [8] 1o omoio agopd ototyeioc onpocicvong dpbpwv 6e cuvdvacud
ue g tpoyég Geolife [49]xal o Pics-n-Trails [16] [17fov agopd pwtoypapieg mov

éByalav kdmolot dvOpwmot Katd tn d1dpkelo TG Kiviong Toug.

H 6An viomoinom mov €xel yiver ywu to ovothuo oeopd pio epappoyn Android
(SmartP2P),éva. e€vmmpetnt kot po. Baon Asgdopéveov. o v vAiomoinon g
epapuoyng Android kot tov g&umnpenn £xEL YPNOUOTONOEL I AVTIKELEVOOTPOPTC
yhdooao tpoypappaticpod JAVA kat vy t Bdon Aedopévov n MS SQL R2 2008H
TEPOAUATIKT VTodoun mov ypnoyomombnke mepthapupavel to SmartLabro omoio eivat

évo, vépog a6 40 epimov Android kivntég cuokevéc.

2OUQove Pe To TEPAUOTO TOV KTEAEGAUE Ol 000 TEXVIKEG TOALKPLTNPI®V OV
vAomoOnKov Tapovctdloviar va. €YoV KOADTEPT OmOO0CT OTNV  KOTAVAAMGN
EVEPYELOG KOl GTOV YPOVO OTTOKPIONG TOV ATOTEAEGUATOV GE GYECT] LE TIG OVO TO OTAES

TEYVIKEC.
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Kegpdiao 1

Ewsayoyn
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1.4  Ilepiypappa Epyaciog

11  Xxomog Epyaciog

Xy egmoyn mov Covpe €xovv avamtvuybel oe moAL peydio PBabud ot teyxvoloyieg twv
EEVTVOV KvNTOV 6uoKeELAOY. O GVVIVAGUAC TNG AVATTVENG 0VTAG Hall e TV EREAVIoN
KoL OVATTTUET TOV KOWOVIKAV SIKTO®V £XOVV PEPEL TNV EMAVAGTACT) GTIC EPOPLOYEG KO
vINpecieg TV VTV Kvntdv cuokevdv. H 11on mapovsio kot n paydaio avdmtuén
Kawvotopmv epappoydv [1] [5] éxer og Pacikd vdPabpo v évvolo Tov JKTHOL
g€uvmvov kvntdv  ovokevdv. Eva mapddetypo eivor - kowovikny oeAida Google
Latitude [15]n omoia evepyomotel ypNoteg yio vo evtomilel aLTOVG Kol T0. KOW®OVIKG,
diktva mov éxovv emokeptel. H vanpecio avty avéeepe move amd 3 KOTOUUOPLO.
EYYEYPUUUEVOVS XPNOTEG Kol TAvD omd 1 exatoppvplo evepyovg ypNnotes, aveLdptnta
™G oUEIAEYOUEVNS avnovyiag Yo To WOIWTIKG dedopuéva. Opolmg vdpyovy TOAAEG
epapuoyég dmmog to Foursquare, Gowallaor Loopt ot omoieg amoloppdavovv tepdotia
emtuyio. otV KowdTTa TOV EEVTVEOV KIvTOV ovuokev®dv. Emmiémv, Ppioketor og

e€EMEN M axadNUATKN EPEVLVA GE AVTOV TOV TOUEM.

To peyoAdtepo WHEPOG TV VLANPECIOV KOWMVIKNG OKTOMONG Ol omoieg &ival

OYEOIOGLEVEG Y10, KOWVOTNTEG EELVTTVOV KIVIITOV GLOKEVGV Paciloviol G€ apYLITEKTOVIKES



VEQOUG 1 GE OPYLTEKTOVIKEG Ol OTOIEC EXOVV KEVTPIKEG ovtotntes. [ va pmopécet va
npoypatoromnBel ovalnnon kot avioliayn Oedopévov HETaED TOV XPNOTOV TOV
EEuTVOV Kvntdv cuokevdv Bo Tpémel o1 xpnotes va aveBalovv ta dedopéva Tovg oe
L0 KEVTIPIKN ovToTNTOo 1 omoia Stayetpileton ta dedopéva kat avarapfavel v dddoon
toug. Ta wpoPAnpata mov mapovsidlovtarl givar OTL Yivetal GUYKEVIP®OT OA®V TOV
dedopévmv og €va Keviptkd onpeio to omoio £xel g amotédecpa va B€tet o€ kivouvo 1o
amoppnTo TOL YPNOoTN. Emiong, ot Kvntég CLOKEVEG KATAVOADVOLV TOAD EVEPYELL

TPOKEWEVOD VO, aveBACOLV Ta OESOUEVO. GTNV KEVIPIKN OVTOTNTO HECH GHVOEONG
WIFI/3G/4G.

2KOTOG TNG epyaciag avtng ival N avanTuEn VOG GLGTHLATOG TO 0Toio B TPOCEEPEL
amodoTIKn avalTnoT Yup® Omd T0. OESOUEVE TV VITOAOUT®V YPNOTAOV EVOC SIKTOHOV

VO TopaAAnio Oo TpocTaTEVEL TOL dEdOUEVH TOV KAOE YPNOTN.

12 Baowkoé YaoPaOpo

To oVvompa to omoio vVAoTOONKE GTAL TAAIGLOL TNG TAPOVGUS IITAMUATIKNG EPYACIOG
&xet og Paocikd vroPabpo 1o SmartOptmiaicio to omoio ava@épetal 6e YPNOTESG
AKTOOV oyedacuéva Yo EEuves Kivntég ovokevéc. To SmartOptrlaicio mopovoidlet
KAO1eg TEYVIKEG Y10, A0dOTIKN avalNTNon 6T dEGOUEVO TMV VITOAOUT®V YPNOTAOV TOV
OkTVOoV. O TEYVIKES AVTEG EMTPEMOVY GTOVS YPNOTES TOV EEVTIVOV KIVIITOV GUOKELADV
VO KPOTOVOV T 0E00UEVA TOVG TOTIKA, Y10 GKOTOVS TPOPHAUENS TOV SEGOUEVMV TOVS Ko

KOADTEPNG SLOYEIPLONG TNG EVEPYELS TOV KIVITAOV GLGKELDV.

‘Eva diktvo £Euveov KiviTdV GVGKELAOV UTOPOVUE VO, TO OPICOVUE MG £VO, GOVOAO ATt
g€umveg KIVNTEG GLOKEVEG TOV EMIKOWVMOVOUV HE €va JKPLTIKO TPOTO, YWPIG TNV
ATOKAEIGTIKY] OAANAETiOpaon TOov YpNoTN, €101 (OGTE Vo mpaypotomombel pio

ovvepyacio 1 KOWVOVIKY epyocia.

Ye éva opdtyo (Peer — to — Peerjiktvo £€umvov Kiviitdv Guokev®v pmopel m
avalnmon ota d0sdopéva TV YPNOTOV TOL OIKTVOV va Kotnyoplomonbel oe Mn-

evnuepouévn [26] [44] avalimon énwg ypnowonotel o Gnutella [12]diktvo kot og



Evnuepopévn avalimon [40] [20] [35] [29] [21] [6] . Xtnv Mn-svnuepouévn
avalntnon olot ot kwvnroi kouPor (EEumveg KvNTEC GLOKELEC) METASIdOOVV TO
EMEPAOTNUA TOV XPNoTN Tov Eekvd TN dwdikacio g avalnmmong pe éva ovbaipeto
TPOTO G& OGOVG TEPLGGOTEPOVG KOUPOVG gival duvatdv oe oyéomn pe v Evnuepopévn
avalnmon 1 onoio TPomOEel TIG EpOTAOEIC PAGIGUEVT] GE GNUACIOAOYIKEG TANPOPOPIES
N TAnpogopiec mov agopovv tomobecicc. H avalnitnon otnv mapovca epyoacio apopd
v Evnuepopévn avalntmon pe m da@opd 0Tt o1 Kivntoi Kopfotl eyypdeovtal 6e o
KEVIPIKT OvVIOTNTO. XPNOUYOTOOVUE VO UNYOVIGUO O OTTO10G TEPLYPAPEL TEPIANTTIKA
T0. OESOUEVA TMV YPNOTAOV TOV SIKTVLOL [35] £T61 MOTE VO UTOPECEL VOL TOL OVAKOADYEL 1)
KEVIPIKT OVIOTNTO UE [0 EPATNON. TNV €@approyn SmartP2R0e ypriotng xatd v
EYYPOOT] TOL GTEAVEL TNV KeVTPIKT ovtotnta (eEuanpetnth) To dedopéva Tov OTMG
TEPLYPAPOVTOL TEPIANTTIKA OTTOV Ko aobnkevovtal. ' Etol pmopovv tontdypove moAlot
YPNOTES VO XPNOUYLOTOOVV TIG CLYKEKPUUEVES TANPOQOpieg Yoo pa véa avalntnon

opic va xpeldleTot 1 ATOGTOAN TOVS EAVAL.

Xopeova pe to mhaicto SmartOptotav évag ypnotng X de&dyer avalnon yw. €va,
avTIKEILEVO UEGO OTO OIKTLO TPEMEL OC TPOTO OTAd Vo Kotefdost amd TO
eCummpemt] SmartOptto dévipo dpopordyNoNg epmTAUATOS G6To omoio Oa yivelr
avalnmon. Kabe xoppog tov dévipov avamapiotd kot Kamolo xpnotn tov diktvov. To
OEVTIPO G€ AT TN PACT) VITOKELTOL G U BEATIGTOTOINGT TOAMATADY GTOY®V |LE CKOTO
va Peltiotonolel KAmoleg TAPAUETPOVG TAVTOYPOVE THV CTIYUN TG avalATnong Omme
TNV KOTAVAA®ON NG EVEPYELNG Omd TIG KWNTEG GLOKEVEG, TO YPOVO APENG TV

ATOTEAEGLATMV 6T0 X Kot TO puOUd avakAnonc.

H Beltictomoinon molhamldv oTo®V TEPLypaeeTal g 1 dadikacio Katd v omoio
d00 N TEPLOCOTEPOL OVTIKPOVOUEVOL GTOYOL VITOKEWTOL OPIOUEVOVS TEPLOPLGLOVG
TOVTOYPOVEL. XTIV  TOPOVCH  gpyaciot ot  PEATIOTOMOMGELS TOAMUTADY  GTOX®OV
XPNOLOTOOVV 13€eg amd Tovg e€eMiTicoVg ohydplOLOVS TOAATADY GTOX®V Ol 0Toiot
TOPOLGIALOVTOL  OOTEAEGUOTIKOL ®C 7TPOG TN ONUovpyion &vOg OLVOAOL  pn-
Kuplapyodueveyv Adoewv o€ pio ektéleon tovg. To obvolo avtdv TV un-

Kuplopyovueveov Acewv ovopdlovpe Pareto Front (PF).



[Mapopota Aettovpyia pe Tovg e£eMKTIKODC alyopibpovg xovv kot ot yeiprotéc Skyline
ot omoiot ypnoomolovvTol Kupimg amd Tig fdaoelg dedopévov [30] yio va avaktoovy
€vo. YeEVIKO ©UVOAO urn-kupiopymv Avceov evog epomuatog Skyline pe éva
OUYKEVIPOTIKO 1 kataveunuévo tpomo. H €pevva, mn omoilo emikevipdveTol G€
OLYKEVIPOTIKEG PAcelc dedouévav, GKOTEVEL 6TO UACEUN OAMV TOV TANPOPOPLOV AT
OAEG TIG TINYEG OE £VOL GLYKEVIPOTIKO KOWUPO, 0 0T010g LIE TN GEPA TOV AVOKTA TO YEVIKO
skyline ypnoyomowdvtag ocvotuotikég pebddovs. o mopdaderypo, 0 Tan [39]
ypnoonoince pio Tpocéyylon mov Paciletan og Bitmapyw vo avoktiost to Skyline
YPNOLOTOLDVTAG OEKAOIKES TTPAEELS UE avamapAoTacT amd dvueia, OTMG EMIONG Kot
évav  alyopibpo Poowopévo oe B-dévipa to omoio Pektidvel mepetaipo TNV
wponyovuevn tayxdTnTa Yo amdvinon. Ol mpooeyyiceig Block Nested Loopar Sort-
Filter Skyline [7] yéyvouv e€avtintikd o onueio uéco 6to GUVOLO OESOUEVMV Kol
avoktovv 1o, onueia tov Skyline mov sivar Paciopéva otn S1kn TOVG KLPiKpPYN
Babuoroyia, Exovtac og kvupla dpopd OTL, To Oe0TEPO apykd Ta&vopet Ta onpeio Tov
oLvOoAOL dedopévav og avcovoa Gepd TP vo. epoppootel n péBodog Block Nested
Loop. Ilapopoing, o Godfrey [13] emékteve T d0ovAEG pe TO VO TPOTEIVEL TOV
alyépibuo Linear-estimation-sort (LESS) omoiog peudvel to k6ctog tov Sort-Filter
Skyline amoxheiovtag pa pepida g Pdong dedopévov katd v taéwvounon. O
Papadias [30kat o Kossman [25Javtipetdmioay v IpoKANGN TG 0VAKTNONG TOV
ovykevipotikov Skyline Aapfdvovtag vrmoyn tovg, tovg kdéuPovg tov R-dévrpov,

ypnoponoudvtog Tig Tpoceyyicelg branch-and-boungdout NN tpoddov, dradoykd.

Emnpdobeta, €ywvov moAléc mpoomdbeleg yi TV avAKINGN TOV KOTAVEUNUEVOL
Skyline, ypnoiponoidviag ocuvyvd TPOGEYYIGEG MOV YOPWAV TOTKA TO GOVOAO
dedopévav eite kabeto gite opldviio kol petd avoktovoav to yevikd Skyline
palevovtog ola ta tomikd Skylinesoe éva kevipukd kdéuPo. I'a mapdaderypa, o Balke [3]
npotewve évo, Kkabeta daympiopévo Skyline aiyopiOpo, o omoiog mpoypatomotel
ta&wvounon Paciopévn oe round-robinmpocéyyion, péxpt vo fpet dAa To pun Kupiopyo
onueia yuo kabe Eeywpioth Pdon dedopévov. Xvykekpuéva, o Wu [43] xdproe to mtedio
g Pdong dedouéveov e TETPAYOVICUEVOVG YDPOLS KOl OVIIOTOIYNOE TOV KAOE
eCumnpen og éva medio. 'Etot, kabe sEummpetnig ivar vrevBuvog yia va Ppicketl To
Skyline tov d1ko0 ToVv MEdiov dedopévav Kol HETE AaUPAvOVTOG VIOYN TOV KATOLES

oYE0ELg TTPOoTEPOLOTNTAG, TO Yevikd SKyline avoaktdtal. Iapopoing, o Wang [42]kat 0



Vlachou [41] npdtevay éva akyopibpo avaktnong tov Skyline oe diktvo opdtiu®v
(Peer-to-Peerppyavdvovtog tovg kOuPovg oe €va emKOAVTTOUEVO SIKTLO KOl OF
vrodotiuata, dwdoykd. O Zhu [46] mpdopato TPOTEWVE £V KOTOVEUNUEVO
aryépibuo skyline, paciopévo o avadpaon (FDS), 0 omoiog vroompiler opildvtiovg
S ®PIGUOVE T®V GLVOLMY ddOUEVOV GE OMOLOKPVOUEVOVG eEumnpetTTég. 26TOGO,
Oheg ot mpooavapepbeic peréteg, emefepydlovran ta tomkd Skyline, yopig va tovg
amocyorel M katovalmorn pvnung kot evépyelag, va peiov (o yuo tig €vmveg

KIVNTEG CLOKEVEG, TOL AapPaveTal LTOYN GTNV JIKN HOG TEPITTOON.

H mepintowon mov mAncialel o mold otnv dikn pag sivarl avth tov Huang [18] ,omv
omoia. e€etalovtar ot avaktoelg tov SKyline 6e Kvntég GLGKEVEG TOV ACVPUOUTOV
Kivntov diktowv. TIpoteivetar £vag alyopOpog o omoiog emavolapfavoprevo aviyvevst
TI KIVNTEG GLOKELEG Kal dnpiovpyet éva tomkd Skylinevrodevtpo, yio mapdderypa, To.
onueia mov Ppiokovtar oto Skyline &xovv Tic pileg Tovg o€ KAOE AVEEAPTNTN GLOKELT.
To yevikd skyline avaxtdtor petd mov avigvedovior OAEG Ol KIWNTEG GULOKEVEG.
I'evikdtepa, m Oldotaon tov TPOPANUATOV 7OV  ovTIHETOTILOVIOL O OAEG TIG
npoavaeepbéviec uebddovg sivar yaunin. Mo Avon ce avtod TOoL €idovg T
TPOPANLATA EIVOL GTO GUVOAO OTOPAGE®MY OOV VITAPYEL Pio TPOG P AVTIGTOLYIO e TO
GUVOAO TOV OTOYMV. X& OVTEC TIC MEPUTTMGELS KATOWOG B UTopovse vo. epoprocel
€0KOAN GLOTNUOTIKES PHeBOOOVG, Vo YAEEL Yo OAEG TIG TOOVES AVGELS Kot Vo Bpetl To
npaypotikd skyline. Qotéco, oty mepimT®ON pag, N avAKTHoN €VOC OEVTPOL
OPOLOAOYNONG EPMTAUATOS EMAEYOVTOS HEPKA 1 OAd To. gvepyd €Evmva KvnTd
mMAEPva, avEdvel v ddoTocn TOv YOpov ovalTnong y TNV ovAaKTomn &vog
LOVOOIKOD OEVTPOV OPOUOAOYNONG EPOTHLOTOS, KOl OVTO €XEl ®OC cLVOKOAOVOO pia
Mon oy gupéretn tov otdyev (katavalmon evépyelog, xpovog amdkpiong, puOUog
avakAnong). Avtod avédvel Ty TOATAOKOTNTO AVTOD TOV €60V TV TPOPfANUATOV,
CUUTEPTAAUPAVOUEVOD KOl TOL YEYOVOTOG OTL GTIC MEPLOGOTEPES TEPUTTMGELS OEV
vrdpyel kapio yvoon ywo to Pareto Fronttov mpéner va avaxtOel. Eropévoc, eivon
oxedOV adVVATO VO YPNCILOTOMNOEL Lo GLCTNUOTIKY TPOGEYYIOT Yo V. YAEeL OA TaL
dévTpa Spopoldynong epOTAHLATOS Yo va. Bpel Avomn 6to TpofAnua. Avtdg gival kat o
ONUOVTIKATEPOG AOYOG TOV 10 GTOYOGTIKN TPOGEYYIoT, OM®C &ivor 0 eEeMKTIKOG

VIOAOYIGUOG, PITOPEl VoL Evat TO KATAAANAY.



Kabe un-xopuapyovuevn Adon tov Pareto Front avomopiotd kot €va  dévipo
OPOLOAOYNONG EPOTALATOG TO 0010 €ival PAGIGUEVO OTIS TOPAUETPOVS TOV APOPOVV
TNV KOTAVAA®ON NG EVEPYELNG Omd TIG KWNTEG GLOKEVEG, TO YPOVO AEENG TV
ATOTEAEOUATOV 0T0 X Kol To puOud avakinong. Aeov dnpovpyndei to Pareto Front
a6 to SmartOpteEvanpemt, o X &yt v duvatdTnTo Vo S10AEEEL o dEVTPO amd TO
PF avtomoxpivetor mo kovtd otig 01kéc Tov amaitoels. Etol kabopiler tipég otig
TOPAUETPOVG  energy  Katavdiwon evépyewc), time o ypovo aeiEng tov
amotedeopdTov oto X) kat recall pvbuog avaxinong) kot tig otélvel oto SmartOpt
eCvmmpemm. O SmartOpteEvnnpemng eléyyet mo dévtpo and 1o PF avtamokpivetal
TEPLOCOTEPO GTIC EMAOYES TOV YPTOTN KOL TOV TO GTEAVEL.

Téhog, 0 X €xet to dévipo avalnmong kot Eekvd tn dredikacio avalntmong péca 6to

olktvo.

1.3  Apyprexrovuciy Android

H apyrtextovikny Android [1] eivor pio otoifa Aoyiopikod yior KIvTéG GLUOKELEG Kot
aroteleitor amd Tpla Pacwd orpdpote O6nwg @aiverar oty Ewdva 1.3.1 10
Aertovpykd cvOTNUA, Vo EVOLAUEGO AOYIGUIKO KOl TO OTPOUN TOV PoCIKOV
epapuoydv. To Aettovpywkd Android yw xwvntég ovokevég esivar Paciopévo oto
Aertovpywkd Linux to omoio avomtoybnke amd v Google [14] . Il «kdto®
TOPOLGLALOVTOL TO OVOAVTIKA TO XOPUKTNPIOTIKA TOL KAOE CTPAOUATOS GOUP®VO LE

v Ewéva 1.3.1:

* Applications: Okeg o1 epaployéc YpAPOVTOL 6T YADGGO TPOYPOUUATIGLOV
Javadénog o email client,to npoypappo SMS,to calendargo maps,o browser,
ot contactsc.o.x. Emiong 0leg o1 epappoyég eival ioeg, 0oy ol EPUPUOYES TTOV
Bpiockovtar eykateomuéveg oM oty Android cuckevn dev dapépovy otV
doun viomoinong amd Kapd GAAN e@appoyn n omoio pmopel va ypapTel amd

OTOLOVONTTOTE.



* Application Framework: To mhaicto epappoydv eivor éva APl miaicio mov
xpNooToleiTal amd OAEC TIC EPAPHOYEG TOL TVPNVO. Kot givol dabéciuo og

OAOVC TOVG TPOYPOLUATIGTES Y10, TN ONULOVPYIO TPOYPOUUUAT®V.

e Libraries: 'Eva oet and C/C++ Bilodnkeg mov ypnouomotodviol amd to
OLPOPO. GLCTATIKA TOL AEITOLPYIKOV Kol €KTIOEVTIOL GTOVS TPOYPUUUATICTES

péoa omd o Applications Framework.

e Android Runtime (Dalvik Virtual Machine): To Android nepihoufavel Eva
o€t amd corePipriodnkeg mov TEPLEYOVV TIC TEPIGGOTEPEG AELTOVPYIES TV COre
Biprobnkdv g java.Kabe Android epappoyn tpéxet ) d1kn Tov diepyacia, e
10 dwkd g otrypdtumo tov Dalvik virtual machineTo Dalvik virtual machine
Exel ypaptel £tol Mote kGOe cvokevn vo umopei va tpé€el molhamAd virtual

machinesimodotikd.

e Linux Kernel: To Android Aettovpyiko givatl Bactopévo oto Asttovpykd Linux
2.6 Kol YPMNOIUOTOLEITUL YOl VANPESIES GLOTNUATOS TLPNVA OTMS OGPAAEL,
dwxeipion pvAung, dwyeipton dwdikacidv, otoifa OwTHov Kol HOVTEAQ
odnyov. Emmiéov gival katL cav Eva apnpnuévo oTpOUO. OVAIEGO GTO LAKO

KOl TO AOYIOUIKO.

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Locaton Neotification

e Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries |
Framework |

|
oA
OpenGL | ES FreeType I‘:lf;chilne

SGL SSL

LiNuX KERNEL

Display

Flash Memory Binder (IPC)
Driver

Camera Drives
Camera Driver Driver Driver

Audio Power

WIFi Drive
Keypad Driver WiFi Driver Difvars Management

Ewkova 1.3.1: Apxitektovikr) Android



14  TIlepiypappa Epyaciog

210 TpdTO KEPAAULO TTapovstalovpe T0 Pacikd vOPadpo g ev AOY® SITAMUATIKNAG
gpyaoiog kobmg emiong kar v apyrtektovikny Android. Xto devtepo kepdAaio Ha
TOPOVCIACOVLE TA YOUPOKTNPLOTIKAE TOV GuoTHHaTog SMartP2Rwabhg eriong kot dhovg
TOVG TEXVIKOVS OPIGHOVG TOV Oal ¥PTGLULOTOMGOVILE GTNV GLVEXEWL. XTO TPITO KEQAAULO
0o avaeepBodpe oto mhaicto SmartP2Ron otig Teptypapés Tov POV PAGE®Y TOL TO
ATOTELOVV. XTO TETOPTO KEQPAANO0 B0 TOPOVGIAGOVUE TNV VAOTOINGT TOV TANIGIOV
SmartP2P.0a avaeepbodue oV OpYLTEKTOVIKN TOL TANIGIOL KAODS Kol otV
TepLypaen g Paong dedopévmv, tov gEuanpetnth Kot t€Aog oty Android spoppoyn.
210 méumto kKeedhlowo Oo yiver mapovcioon NG MEPOUATIKNG OOKAGING TOV
AKOAOVONCOLE KOl OVOQPOPE GTNV TEPALOTIKY VTOOOUN OV YPEWCGTNKE. XTO £KTO
KedAalo Ba yivel mapovcioon Kol oVAADOT TOV OTOTEAEGUATOV TOL TNPOUE. XTO
éBoopo xar tedevtaio ke@AAOo Oo TAPUOECOVE TA TEAIKA GUUTEPACUOTO KOl TIG
emmAéwv PeATIOTOMOMGES 7OV  pmopohv  vo  yivouv. Xt0 mopdptnua A Oa
TOPOVGLAcoVUE TV VAOToiNoT evog Monkey Runnelyia v ektéleon tng EQapuoyne.

210 mapdptnua B Ba 000el 0 kDKo mov avamtdyonke.



Kepdiaro 2

Movtého Xvotipartog SmartOpt

2.1  Movtélo IThasion SmartOpt

2.2  Asmropépeieg Awnovvdsong (Zvvoeoinotnta)
2.3 Teyvwkég Avalntmong

2.4  Awtdnoon [Ipopinuatog

2.1 Movréro Hharoiov SmartP2P

Ac vrobécovpe 6t T0 C VTOSOVAMDVEL oL VINPEGIN. KOWMVIKNG SIKTOOONG 1) 0Toia
dwatnpel kevipikn ovrdétnta mwpoeik P (A,Pp2, ... , ) 0mov M givan ot eyyeypappévor
xpnoteg U (U, Wp....Un).

Ta poeik kpatoVV PBacikég TANPOPOPIEC TOV ¥PNOTN OTMOC SUMIGTEVTIHPLN TAVTOHTITAG,
T EVOLOQEPOVTO TOV YPNOTI KOl GYEGEIS PLALOG TOV 0piloVV TO EVVOLOAOYIKO KOWVMOVIKO
diktvo. Ia t1g dikéc pag pvbuicelg évag ypome U (I < M) ypnowomotet pia é&vmvn
KIVNT GLOKELN N Pio TAUTAETO Y10 VO EKTEAEGEL TIG KAOMUEPIVES TOV OpaAcTNPLOTNTESG
KoOhg emMiong Kot vo KOTaypayet To. evOln@Eépovta Tov 6g avbaipeteg povikég oTLyEG
OmmG Yo mapdadstypa “va Pydrer pa potoypagio pe o Ayaipa g Elevbepioc”. Kdabe
QVTIKEILEVO EVOLOQPEPOVTOG O UTOPOVUE VO TOV ODCOVUE L0 OVOLOGTO OIS T.). LUE TIG
GPS ovvtetaypéveg tov (latitude: 74.03259687, longitude 40.669201364L tag
(liberty statue))H ewoéva 2.1.1rapovoidlet to poviélo cvotipatog SmartOpt



MpodiA Evepywv
Xpnotwv

u3 03,P3

. =
- =
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u2 02,P2
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Qi: To GUVOAO TWV AVTLKELLEVWY TIOU EXEL KABE XproTng
Pi: oL meplypadéc mou xapaktnpilouv KaBe avtikeipevo Oi Tou XpRoTn Ui

Ewkova 2.1.1: Movtélo Zuotipatog SmartOpt

2.2  Agmtopépereg AlovvoEsS

Kd&be u, yapaxtnpiletar and dtapopetikodg Tpdmong cvuvoeons 6To dadikTvo ot omoiot
TapéYovv dlakontopevn ouvoeon oto C onwg (m.y. WIFI/2G/3G/4G). Kabe u, emiong
yapoktnpiletor amd peer-to-peesivvoeon N omoia TapEXEL CVVIEGT GTOVG KOUPOLS GE
YOPIKA €yyvTNTO. OTT™G Yoo wopddsryua to Bluetooth, to Wi-Fi e Android. Xnv
TEPITTOON TS TOPOVoAS SIMAMUATIKNG LoBéTovpe OTL Yoo KAbe U, 0 omoiog eivat
evopévog pe tov C, 0 Cyvopilel tnv amdivtn tomobecio Tov U (m.y. GPSM ™ oyetikn
tonobecio 0Tmg sival ot RSSIdeikteg eviog Tov mediov tov U 1§ KAmolo GALO LEGO OV
vo  ypnowomotel ™ yewypagik Tomobecio. Kdabe €idog ocuvvdsoyotntog £xst
OLPOPETIKA YOPAKTNPIOTIKA MG TPOG TNV EVEPYEWL OV KATOVOADVEL KOl TO pLOUS

LETAO0OMG OEOOUEVMV.



2.3  Teyvikég AvalnTnong

‘Eotw £évag avBaipetog ypnomg U (] < M) o omolog evdiopépetar yo amdvinomn otnv
gpdon Q o6Tovg d1Kovg Tov YeiToveg péca 610 Kowmvikd tov diktvo G (G € G).
‘Eoto 61t 10 Q elvar gpdmon opobestmuévn ce Pabog yur kot ™ KoTd TAGTOG
avalnon otovg yeitoveg Tovg U 6to Ypdpo G. Avtd 10 £idog epdTNONG PIopodue va
0 ovuiAnebovpe pe tovg e€Eng  tpomovg: Kevipuen Avalnitnon xor  Tuoyoio
Kartavepnuévn Avalnon.

O aryépiBuog e Kevipikng Avalritnong vmobétel 6Tt ta avtikeipeva kabdg kot ot
ETIKETEG IOV AVTIGTOLYOVV oToV Kdbe ypno avePdlovtal dha oto C. Otav vroPindel
po epodmon Q, tote 0 C eivar og Béon and pévog tov va ddoel amdvinon oto Q

YPNOLOTOLDVTAG TN PAcT dedOUEVMV TOV TTOL Eival fUCIOUEVT] OTIG ETIKETEG.

Amd v A mhevpd, o aiyopiOpoc g Tuyxaiog Kotaveunuévng avalntnong
vrofétel OTL Ta OovTIKEipevo Ko Ol €TIKETEG eivan amofnkevpéva tomkd oTov KAOE
xpno (E€vmveg kivntég ouokevésg). 'Etol n dwodikacio avalntmong éxel og eéng: O
xpNos U mov vmofdiler v epdtnon kotefaler and to C tg devddvoelg tov
YEITOVIKOV YPNOTOV. XTN GUVEXELD O Uj EMKOWVOVEL LE AVTOVG TOVG YPNOTEG UE GKOTTO
Vo Tpaypatomomost po avalntnon oe avtovg Ommg eivar n Peer-to-Peeavalnton.
Otav kdmowog ypNnotng Ux mapardfel v epdmon Q kowtdlel Tic dkég Tov ETIKETEG
otV 61k Tov Bdaon dedoUEVMV Yo EVTOTICUO OdvTnong Kot TpomBel TV EpOTNOT O
éPa 6To dikTvo. Me avTO TOoV TPOTO M TVYXi0 Kataveunuévn avalntnon Pertidvel 1o

LLELOVEKTTLLOL TNG YVOGTOTOINGTG OE00UEVMV GE GYECT LE TNV KEVTIPIKY avalntnon.

Yvykekpyévo to epatpa Q umopel va mepdoel amd tvyaiovg yeltoveg mapd omwod
yeitoveg o1 0moiol GVVIEOVTOL OTTOKAEIOTIKG e TV epd@Tnomn. [ mapddelypo otnv
gpdoN Yo 10 “Ayoipa g Elevbepiag” Oo mpotiunbel vo potnbei éva dtopo 1o
omoio (el 6to Mavydtav oe oxéon pe éva dtopo to onoio (g1 otv Kaiipopvio apov o
xPNoTNG oL eivar 6to Mavydtay Ba £xel meprocdTePeg MOAVOTNTES VO £YEL ATAVTNOTN).

Emm\éov av o ypriotng Ui £xet 600 @ilovg Tov Uy va gival péoa oto dpa. Tov YOPOv ToL
opicope pe Tov U v dpa TG epOTNONG (EVTOS KATOmV HETPOV), VD O U £ivar TOAD

7o pokpld Oa TpoTiunBel 0 Uk Yo amdvinom 6ty epOINON.
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24  Awtdnoon Hpopfinqpartog

H odopn tov 0évipov dpopordynong epOTNUATOS TOAATADY oTOY®V PeATIDVEL TNV
dwdkacio avalnmong yw tov aAyopOpo toyoicg Kotoveunuévng ovalntnong
BeATIOTOTOIOVTAG TNV J1OIKAGI0L ETAOYNG YEITOVAOV. XVYKEKPIUEVE, KATOL0G ¥PNOTNG
katefalet amd to C 1o dévipo dpopordynong epmtipatog X 1o onoio Pehtictonoleiton

pe Bdon v akdhovdn daTvTOO:
A€SOUEVOL EVOG KOWVMVIKOD O1KTOOVL oL omoteAeital and U ypnoteg, wo Aota ard
evepyong ypnoteg U’ kal TIG YE®YPAPIKEG GUVIETAYUEVES TOVGS, TO TPOPIA TV EVEPYDV

P xar o epdmmon Q n omoion vmoPdiietoan amd to ypnot U, o C mpoomabdel va

BeltioTomooeL T SOUT TOL YPNCYLOTOLOVTAG TOL akdAoVBOVE GTOYOLG:

Y16y0g 1. Elayrotomoinon tng cuvolkig katavaimong Evépyelag tov X

Evépyewn (X) = Min Xy aub)ex x cury € (Ua, ub)

Omov g(Uy , W) VIOOMADVEL TNV KATOVAA®OT EVEPYEWNG Yo TNV HETAd00oM €vog bit

0€dOUEVOL GTNV avTioTOLYN GKPT).
Y1605 2. Elayrotomoinon tov ypévov tov X
Time (X) = min (max (4, W) € Xt (Ua, W))

'Omov(Us , W) vTodovAdvel TNV KaBuotépnon HeTddoons evog dveiov dedopévov atnv

avtictolyn dxpn.

Y16y0g 3. Meywotomoinon tov poOpod avaxkineng tov X

Recall (X,Q)= maf‘?levant (Q) N Retrieved (X,Q)
Relevant (Q)

12



‘Omov Relevantrodovhdvel To chvoro Ohmv Tov avtikelpévayv tov U’ ta omoio gival
oyxetikd pe to Q, Retrieved(X,Q) vtodovAdvel T0 GHVOLO TOV AVIIKEWEVOV TOV £XOVV

avaktn et yuo amdvinon tov Q ot doun to X.

e éva TpOPANLo ToAvKpLINpimV deV DITAPYEL pid Lovadtkn Avon X 1 omoia PeATidvet
OAOVG TOVG GTOHYOVS TAVTOYPOVE, OALG £V GUVOAO OO LIOYNPLEG AVGELS Ol OToleg
Beltidvouv éva PEPOG TV GTOX®V TOLTOYXPOVA. To GUVOAO T®V ALTOV TV ADCEDV

ovoualetan Pareto Front (PFEéva 4.2.1).

Recall

Time Energy

Ewkova 4.2.1: Avanapdoctach tou Pareto Front
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Kepdiaro 3

M aiocwo SmartOpt

3.1 Ewayoyq

3.2  ®don Behtiotomoinong
3.3  ®don Amdpaong

3.4  ®daon Avolrtnong

3.1 Ewayoym

Xe auTo 10 KePdAalo mapovoidletal to mhaicto SmartpOptro omoio amoteAeitarl and
TPEIG PACELG: TN Pdom NG PerTioTomoinong Yo v omoia £xovv vAoToOel 600 amAég
teyvikég (ewcdvar 3.1.1)xan dvo texvikég molvkpitnpiov (ewdva 3.1.2). Xy nepintmon
TOV OTADV TEYVIKOV M @don ovty &xel ocav €000 éva dévipo Opopoidynong
EPMTNNATOS. AUECHG €MOUEVT] GACT Yo TNV TEPIMTMOOT EMAOYNG KATOWG OTANG
TEYVIKNG €lvor 1 @don avalnmnong. Ztnv  ovtifetn mepinttmon Tov  TEYVIKGOV
molvkprnpiov dnpovpyeitol 6Ty ££000 £va GET OO UN-KVPLOPYOVUEVEG AVGELS OTOV
KGO AVOT AVTITPOGHOTEVEL KoL £va dEVTIPO OPOLOAGYNONG epOTiLaTOC. Tnv edon avtn)
dwdéxetal n edon amdeacng 6mov o ypnotng Kabopilel Tig TYES TOV XPOVOL ATOKPLONS
Tov PLOUOY aVAKANGONG Kol TNG KOTOVAAMGONG TNG EVEPYEWS YO TNV EMAOYN €VOG
JEVTPOV SPOLOLOYNONG EPOTHLOTOG A0 TNV TPOTNYOVUEVN PACT. AQOV £yl KaboploTel
T0 06VTPO OPOLOLOYNONG EPOTAUATOS TEPVOVLE GTNV TEAELTAIO GACT OTOL &ivol M

eaon g avalnnong 6mov o ¥PNOTNG TOV VIOPAAEL TO EPAOTNLO GTO TOOLE TOV Kol

14



aVTol pe TN CEPA TOVG 6T KA TOLG TTUOLd e GKOTO 0 KAOE ¥pNoTNS Vo dMGEL TIg

OKEG TOV ATOVTIGELS GTO YPNOTH OV VIOPALE TO EPATNLLO.

BeAtiotomnoinon Artédaon Avagiiton

Pareto Front

) Aévtpo
Epwtnon Q ApopoAdynong

Epwtnon Q Epwtripatog

Ewkova 3.1.1: Ponj twv $pacewv yia Multi-Objective texvikég

Aévtpo
ApopoAdynong
Epwtipatog

BeAtlotonoinon Avainitnon

‘Epwtnon Q

Epwtnon Q

Ewkova 3.2.2: Pon twv $pacewv yia Single-Objective texvikég

3.2  ®aon Bektietomoinong

H edon avt) €xel dapopetikn onuocio Kot Asttovpyion 1 omoio e€aptdtal amd v
Texvikn 1 mov Oo ypnowomombel. H pia teyvikn aeopd v mEPOyn TOV ATADV
alyopibumv Kot n GAAN apopd v mepLoyn TV adyopibumv molvkpitnpiov. H edon
avtn £xel oav €160d0 TNV epATNON OV VIOPAAAEL 0 XPNOTNG Kal £XEL Gav ££000 €val
OEVIPO JPOLOAOYNONG EPMTAUATOG GTNV TEPITTM®ON OV OVAUEEPOLUCTE GTNV YPNHoN
plog omANG TEXVIKNG EVA OTNV TEPITTMGT] OV AVOPEPOLOCTE GE YPNOTN TEYXVIKOV

moAvkprtnpimv n edaon avt £xel cav €odo to Pareto Front.

2V TEPITTOON YPNONG ATADV TEXVIKGOV 1 @don Peitiotomoinong vrootnpilel 6vo

amAovg alyopOpovg to RW kat to BFS.H Baocikn 10éa tng Asttovpyiog tov RW givar
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OTL ONWoVPYEl T0 SEVIPO SPOLOAOYNOTG EPOTALOTOC LE L0 TUYXOI0 KOTOUVOUT G TPOG
v T0mobéTon Olmv Tov dwbicimv kKouPov péca oto dévtpo. O BFS aiydpiBpog
YPNOWOTOlEl KOt aLTOG Uit TVXoi0 KaTtavou Tov KOUPoV HEcH 0TO JEVIPO UE TNV
dpopd 6TL TomobeTel GAOVG TOVG S100EGIOVG KOUPOVG HEGH GE aVTO £TGL DGTE TO

dévTpo o Ba TpokvYEL va givatl TANPEG ) VoL TEVEL va Yivel.

2NV TEPITTOON YPNONG TELVIKOV TOAVKPLTNpimVv 1 @don Pektictonoinong vrootnpilet
dv0o 1o oVuvOeTOVg aAyOplOHOVE 6E oyiom pe tovg aniovg, tov MOEA/D [45] kot tov
NSGA-II [9] ot onoiot £xovv cav ££000 TOVG éva O GVVOLO amd [N KUPLLPYOVUEVEG
Moeig to Pareto FrontXmv cuvéysto akoAovbel po mo AETTOUEPNS TEPLYPOUPT| KOt

avaAvo™ aVTAV TOV ahyopiOnmy.

O MOEA/D egivaw évag Multiobjective Evolutionaryakyopibpog o omoiog Paciletan
oV amocvvieon. O 0poc amocvvheon vIodNAGVEL OTL OoTd TO TPOPANUA GE £val
apOpd vrompoPAnudtewv to omoio Oa cvvelcEéper otV dnpovpyios TOV N
Kuplapyoduevav Acemv. O alyoplOpog avtodg £xel TPELG PACELS EKTEAECTG KATA TNV
Aertovpyio. Tov ™V @dorn 1 m omoia mepthapuPdvel v apyikomoinong, v edon 2 n
omoia mephapPAver TPIG EMUEPOVS PAGELS TNV PAGCT] TMOV YEVETIKOV XEPICTAOV TNV GAOT
ATOKOTAGTAONG KOl TNV QACT VNUEPMONG KOt TEAOG 1 Ao 3 oL EAEYXETAL OV O
alyopibpoc mpémer va tepuatiost. O akyopbpog pe tig @edosg tov MOEA/D

TapovoldleTal o KATO.

Ddon 1: Apyixkomoinon

Déon 2:
Doon 2.1: Aquiovpyio. I'evetikawv Xeipiotamv
Daon 2.2: Amokatdoroon
Daon 2.3: Evyuépawon

Daon 3: Eieyyoc Tepuationod

16



Tponoc Asvrovpyioac MOEA/D:

Ddon 1: Apyikomoinon

Yy edon 1 dnuovpyeitan évag TAnBvopog (IPo) peyébovg M tov omoio pmopodpe vo
eovtactoope oav €va povodldotato mivako M 0écewv. Kdabe 0éom avtod tov
LOVOJIAoTOTOY  Tivoka — apylkomoleiton  pe  €va Toxaio  0évtpo  dpoporoynomg
epomTRaTog. Tavtdypova, 6TV TEPITTOOTN TOL TPOPANUATOS LOG OPYIKOTOLOVVTAL GE
ka0 keA Tov Tivako Kot Tpeic petafAntég energy, timeat recall.

Ddon 2: Xy edon avt Bsmpodpe Tov Tinbuopod 1Py og yovéa kot Ba tpocrabncovpe
va dnuovpynioovpe tov mAnbovoud [P o omoiog Oa £yl kaAvTEPQ YOPAKTNPLOTIKG QIO

tov TAnBucud IPo.

Daon 2.1: Anmovpyio Ievetik@v Xe1prot@v

Xmv edon avt Ba dnuovpynoovpe yo kKabs | BEon tov mivaka 6mov 1 <= M o véa
Mon (kawvobplo dEvTpo dpopordYNoNG EPOTHNATOC) 1 otoia o otnpiletar oe KATOlEg
Moelg tov motépa — mANOvopov. Iivetar dNAadn cLVOLOGUOG KATOIWV JEVIP®V

dPOLOAOYNONG EPOTIUATOC 0O TOV TOTEPA — TANOVGUO.

Daon 2.2: ATOKOTAGTOAGNC

2 ovvéxelo aeov €xst mapayfel To Kovovplo OEVTIPO OPOUOAOYNONS EPMTNLATOSG
VIAPYEL TEPIMTMOT TO EVIPO Vo EYEL TOVG KVOVVOLE KATOolol KOuPor va pnv sivot
OULVOESEUEVOL [UE TOV TOTEPO, TOVG, KAmolol KouPor va éxovv To id1o id Kol Kamolot
Kopupor va gival cvvdedepévol €Tl MGTE Vo TapAyovy atéppovous Bpoyxovs. H edon

avtn gival LTEVOVYT VO AVOKOAVTTEL CVTA TO, TPOPANLOTA Kot VO To SLopODVEL.

Ddon 2.3: Evnuépmonc

2y edon avt) Ba wapbei n ek andeacon ov TEAKA TO 0EVTPO OV TPoEKLYE Oal

tomofetn0ei otov véo mAnBuopd. To kpitplo eivar va €xetl kaAvTepe EMOOGELC 0T TOV
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TATEPO, TOL GTNV avtiotolyn B€om. Av to wavomoiei tote Tomobeteital, aAlidg TV 0éon
oV oL — dévipov maipvel o matépoc. Emmiémvy, to véo dévipo mov mposkuye Oa
eAEYYETAL [UE TOVG K-yeiToves (K kabopiletal amd v apyn mpv EeKvioel 0 alyoptOpog)
TOV TOTEPO KOl OV €YEL KOADTEPES EMOMOEIS OMO TOVG K-TATEPEC TOV YEITOVOV
tomofeteitar oty Béom TOV K-Tod1dY TOovg. TEAOG, Yoo TNV @ACT QLT VIAPYEL EVag
mivakog eEMTEPIKOG OOV TaL dEVIPA e TIC KAADTEPES EMOOGELS KATAXMPOVVTOL EKEL.

Av106 0 mivaxag 6to TEAOG dTav B Teppatiost o ahydpiBuog eivar to Pareto Front.

H dwdikacio g edong 2 emavorapfavetor péypt o mAnbocudc IP; va yivel icog pe to
[Pmax 6mov maxeivor 1 Ty mov kabopictnke amd v apyn Yo 10 TOG0VG TANOVGHOVG
Ba Tpéxet 0 ahydpBuog. Edd sivar mov 1 edon 3 Oa ekmhnpwbei apod o apOpoc twv

mnBvoudv Ba yivel icog pe to max.

O NSGA-II Aertovpyei pe mapdpoto tpomo pe tov MOEA/D. H dwpopd tov NSGA-II
elvar otnv don evnuépoonc. Kdabe véa Avon-dévipo mov mpokvmtel v tomobetel oe
éva véo evdidueco minbuopd IPy. Xtn cvvéysn, cvuyymvedel tovg 0o TANOLGLOVS
eTidyvovtag évav peyébovg 2M. Akolovbwg ywpiler ta dévipa mov Ppickovtan
tomofetnuéva oto véo mAnbvopnd oe Fronts.H dnupiovpyio tov Frontséyer og e€ng:
TEPVE cuvEXDS TIVD omd Tov TANBvoud kot og kdbe mépacpa evtomilovtatl ot top un
KUPLOPYOVUEVEG AVGELS — dEVTIpA. X& KAOe TEPACUN TO GUVOAO TV OEVIpOV oL Ool
Eexmpioel amotelei kot Eva Front.Xto téhog, dtav dha ta dévipa Exovv TomobetnOel og
éva Front, ta Fronts sivor taivopunuéva avdioyo pe v GePpE TOL TPOEKLYOV.
Xvven®g, 1o Front Fléyset xalvtepeg emodoeic and to Front F2. Axolovbmg, kabe
Frontogeiier va ta&wvounocet ta 6évrpa mov mepiéyovtal o€ 0vto. 'Etol akolovdeitor 1
uébodog tov Crowding Distancémnov ta dévipa mov £xovv T HEYAADTEPT OTOCTACT|
amo To, vVTOAoLTe pEca 6to Frontéyovv kot v kKahdtepn emidoor. Me v uébodo avtn
ta&wopodvtatl o dévipa péca oto Front avdloyo pe v €vePyELOKT TOVS ATOJOCT).
Téhog, petd v ecwtepikn taSvounon tov Frontso véog minbucsprog mov mpokHmTel

glvat 0 edc avtod oLV dNovpyNoapEe Kot avakotatdape o Fronts.

AoV wavomombei n edon 3 yia tov aryopiOpo NSGA-II toéte to Pareto Frontrov

onuovpyeitan eivar to Front 1mov £yt o tehevtaioc TAnBvopdg mov dnpovpynonke.
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3.3  ®daon Amogacng

H ovykexpyévn @don agopd v €MAOYN TEYVIKOV TOALKPLITNPiOV omd TNV

ponyovuevn edon (pdon Pektictomoinong).

X @don avth agov £xel dnuovpyndel to Pareto Fronb ypriotng U koleiton va
QOPACICEL TI TPOTIUNOELS TOV 06OV aPopd To Ypdvo (oT0X0C 2 TEOMKE ©TO
TPONYOVUEVO KEQAANLO) Kal TO TOG0OGTO TG TANpoPopiag (otox0og 3 MOV TEONKE GTO
TPONYOVUEVO KEPAAALO) YioL TNV odvtnon mov Bo AaPel 6to epdtnua mov £0ece 6TO
diktvo é&vvov kivntdv cvokevdv. ‘Etot yivetor avalnmon ota 6évipo tov Pareto
Frontywo va emieydei exeivo 10 6£vTpo TO 0TOI0 IKAVOTTOLEL TIC ATOLTHGELS TOL YPNOTN
ov vdPare. EmmAéov 10 dévipo avtd Bo eivor kol TO WO OTOSOTIKO MG TPOG TNV
Katavalmon g evépyelag (otdyog 1 mov tébnke 610 TPONYOLUEVO KEPAANLD). XE
avtd o onueio dniadn o xpnotng Ui etval vevBvvog va amoEacicet TIC TIHEG TOL Eival
TPOCAVATOAICUEVES GTOVG GTOYOVG TOV ¥PNOTN Ol OTOiEG gival 0 ¥POVOS ATOKPIONG KOl
0 pvOuog avaxiaons. H Asttovpyio g amdeoaonc amd v GAAN TAELPA sivol ekeivn
mov Oa omoeacicsl Yy TNV T 7OV €ivol TPOGUVOTOMGUEV) GTO GTOYO TOL

GLGTNLOTOG 1) OToid sivatl 1) KATOVAAMGT TNG EVEPYELNC.

Mo mapdderypa, to Pareto Fronbmy suwova 3.3.1 éxet onpovpyndei and ™ @don
BeAtiotomoinong. H emhoyn tov ypnot mapovcidletar ot papdo oricOnong otnv
gwova 6mov M TN yw o xpdvo eivar 0,3 kar Yo o pvOud avaxinong 0,3. 'Etot, n
Aertovpyior ™G amo@acng vmoAoyilelt éva dévipo X 10 omoio eivar kovtvd otnv
amOPOoT TOV YPNOTN UECH TNG EVKAEIOENG OMOGTAONG Kol TAPEXEL TAVLTOYPOVO. TN
Béltiotn katavalmon oe Oépoto evépyeiag (E7). Xe mepurtdoelg 6mov vmdpyovv
TEPLOCOTEPO OO £VAL OEVTPO OV TKOVOTOLOVV TO, KPLTNPLL TOV YPNOTH TOTE EMAEYETOL

70 EVTPO OV EYEL TNV KAADTEPT EVEPYELDKT ATOJOOT).

H ewdva 3.3.1lemmAiéov deiyver Tic Aoeig — dévipa A, B, kot C ot omoieg sivor akpaieg
nepmtdoels AMoewv. H Avon A avamopiotd v kaidtepn AOon ©¢ Tpog 10 ¥pOvo
amoOKPLonG, ONAadn To dedoUEVA VAL PTAGOLV GTO YPNOTN OV EKAVE TNV £pATNON OGO

t0 dvvatd mo ypRyopa xpovoc=0 ayvodvtag evieAdc 0 puiud avikinong (tocootd
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dedopévav) to omoio Exel v T undév emiong. H Adon B avamapiotd v kadvtepn
Moo ©¢ TPog o pLOUO avaKANoNG (TOc0GTO SEFOUEVMV) AYVODVTOG EVIEADS TO YPOVO
amoKpIoNG YpoOvoc = UEYIOTOG, pulud avakinong = péywotog. Téhoc m Avon C
AVATOPLETA TV KOADTEPT] AVGT OC TPOG TNV KATAVAAMGN EVEPYELNG TNV OTToio OlAEyeL
N Aettovpyia ™G ATOEACNG GTNV TEPIMTMOOT TOL O YPNOTING OV £XEL KATOW ATOPUCT

Yo TNV TN TOV VTOAOITOV 2 GTOY®V.

PuBpOG AvakALong

Al
Akpaieg Neputtwong
BéATLoTWV AUoEWV
B O
o
(@) [e) o

o
r / Evépyela
0 E 1
0,3
1
Xpdvog AtokpLong
Time 0,3 0,7 Recall
Antodaon Tou | | |

Xpriom

Ewkova 3.3.1: Ermhoyr) Aévtpou ApopoAdynong amno to Pareto Front

34  ®aon Avalitong

Avt givar 1 telkn @don 6mov o xpnotg U maparappdvel to 6£4vpo dpopordynong

EPOTALOTOG 0md TN eAon PeltioTomoinong ywo. Ty TEpinTmon emAoyng evog Single-
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Objectiveaiyopibpov. Xtnv mepintmon smioyng evog Multi-Objective akyopibpov 1o

O&VTPO SPOLOAIYNOTG EPOTHLATOG TALPOAAUPAvETAL OO T EACT) ATdOPAoNG.

To dévipo X eivar éva ddvocpa Tov omoiov kabe deiktng 1 €xst TV akdhovdn popoen

(ewova 3.4.1):

Vi Vi1 Viz2 Vi3 Via

Vi 2 -1 10.16.5.100 45000
Vo, 1 2 10.16.5.101 45000
V3 3 2 10.16.5.102 45000
V4 4 3 10.16.5.103 45000
Vs 5 1 10.16.5.104 45000

Ewkova 3.4.1: Avanoapdotach 6£vipou 6popoAdynong EpwTraTog

6mov Vi givar 1o id kdmolov ypriot Tov diktvov, Vo 1o id Tov matépa Tov ypnot Viz,
Vi3 n ip dievbvvon tov ypnot Vi1 kai V4 1 60pa oty omoio akovet o ypHotng V.

To mo mhve Tapdaderypo dniodvel 6t o xpnotng pe id=2 eivar o ypHotng Tov vIoPdAilel
TO EPAOTNUA Kot £YEL TOdLd TOov Tovg ¥pNoteg 1 kat 3. O ypnog 1 pe 1 oepd tov €xst

7andi Tov 1o xpno 5 kat o ypnotng 3 £xel Tadi Tov To Ypno 4.

Otav 1 €Evmvn Ky CLGKELY 1| OTOTl0L AVIKEL GTO YPNGTN TOL VIOPAAEL TO EPAOTNLLL
TopaldPel To OEVTPO dPOLOAOYNONG EPOTHLOTOC TPOMOEL TO EPAOTNILO TOVL GTAL T

TOV GOUQOVO LLE OEVTIPO KO GTI| GUVEYELL TO OEVTPO.

Kabe €€vmvn kivnty cvokevn n omoia. mapodapfavel éva epdTnro dnpovpyet Eva
GUVOAO OTTO OVTIKEIEVO TAL OO0 OTAVTOVV GTO EPATNLA Kol T0 TPomOel GTO PO O
omoiog &xel vmoPdiel 0 gpdTHO. AKoAoVOWC Tpombel To epOTNUA GTO TOdOLE TOV
OOUPOVO, e TO OEVIPO Jdpopordynone epotipatos. H pon g @dong avthg

mapovctaletat oty ikéva 3.4.2.
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Kepararo 4

Yhonmoinon E@appoyng SmartP2P

4.1  ApylteKToviK ZUGTIUOTOG
4.1.1 Bdon Aedopévov

4.1.2 E&ummpemntig SmartOpt
4.2 GUIEgappoyng SmartP2P

41  ApyteKTOVIKY] LVGTIHOTOS

270 KEQPAAOLO 0VTO B0 TAPOVGLAGOLLLE TNV LAOTOINGT VOGS GLGTAHLATOG Yot avalnTnon
dedopévov oe EEumves kKivntég ocvokevés. Ot €Evmveg Kvntég ovokevég Ppickovtal
EVOUEVEG o éva dikTvo opotiumv (peer-to-peer)H din vihomoinon 1Tov GLOTAUATOC
elvan amotipnon tov mhaiciov SmartOptro onoio Tpotimobétel PAon KATOL®V TEYVIKOV
amodoTikn ovalfTnoT OTIG VIWOAOWTEG GLGKEVEG KOOMS €MioNG Kol OGQAAEN TOV

OEJOUEVMV TV YPNOTAOV TOL OIKTHOV.

To ovotpa aroteleitor amd tpelc oviotnteg T Bdon Agdopévov, tov e&ummpetnt
SmartOptikat tov [Teddtn (spappoyn SmartP2P Pt omoieg aAlniemdpovv peta&d touvg
€161 OOTE Vo Ae1Tovpyel T0 GHOTNUO ATOSOTIKA KOl VO TOPOLGIALEL GTOVG YPNOTEG TOV
ATOTEAECUATO [E TN KOADTEPT Ovvorh emidoon kot amddoon. H ewova 4.1.1

TAPOVCIALEL TV OPYLTEKTOVIKT TOV GLGTHUATOG.
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Ewkova 4.1.1: ApXLTEKTOVIK) ZUCTHHATOG

411 Baon Agdopévov

H Bdon Agdopévav sival viomomuévn oe MS SQL 2008 R2 [36] Eivat oyediaouévn
£T01 MOTE Vo UIOPEL VO KPATH TANPOPOPIEG Y10 TOVG TEAATEG TOV GLOTHUOTOC OTMG
givor to dvopo kat To povadtko tovg id, 1ic GPSovvtetayuéveg mov Bpiokovrol o€ o

YPOVIKY] GTIYLY| KO TO TPOPIA TOV KAOE ¥pNoTn.

profiles users info

Ewkova 4.1.1.1: ER Awaypappa Baong AeSopévwv

Ymyv ewévo 4.1.1.1 napovowdleton 10 ER Sdypappa g Paong dedopévev mov
onuovpynnke. Onwg PAEmovpe vdpyer M ovioOTNTO. USErS Tov TEPLYPAPEL TOVG
YPNOTEG, M ovToTNTe INfO OV KPATA TANPOPOPIES YO TIC YEDYPAUPIKES GUVIETAYUEVES
TOV ¥PNoTOV Tov SIKTLOL Kol 1 ovtotnta profiles mov kpatd mTANpoeopieg ywo TG
TEPLYPOUPES TOV OEGOUEVOV T®V YPNOTOV TOV O1KTOOL. Ot oyedidotnke 1 Pdon
dedopéveV KAmo10g ¥pNOTNG UTopel va Xl TOAAEG YEMYPAPIKES GUVIETUYUEVES KAl GE

kGOe otiyunn mov Ba ypewotel va avoktnOodv Ol GUVIETAYUEVEG TOL YPNOTN,
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OVOKTOVIOL €KEIVEC TOL KoToympnOnkav televtaieg aeov Yo KAOe KotaydPNoN
GUVIETAYUEVOV OTOONKEVETOL KOl 1 YPOVIKY] OTIYUN TOL KotaywpnOnkav. Avtodg o
TPOTOG GYEOIGIOD TPOTIUNONKE Yo TNV TEPITTMOON TOV O UEAAOVTIKY] ELEKTOON TNG
EPAPLLOYNG, M EQPOPLOYN Ba OTEAVEL GE GVVTOUA XPOVIKA SOCTHLOTO Unvopata Tt gival
evopévn oto diktvo. 'Etor avd mdoo otiypn n Paon dedopévev Ba yvopiler v
tomofecia Twv ypnoTdv ¢ epapuoyns. Emiong, kdmolog ypnotng Bo pumopel vo £xet
TOAMEG  Katoympnoslg amd dedopéva. To oyeowokd oynuo e Paong dedopévav

nmapovctaletar oty eikéva 4.1.1.2.

INFO USERS
INFO_USER
NFO- o % USERS_ID MAPPING_WITH_QUSER
INFO_L USERS_UNAME MAPPING_QUSER
INFO_LAT 05
USERS_PASS ] MAPPING_WITH_QUSER

INFO_X
) USERS_IP MAPPING_IM_USER_ID

INFO_Y USERS_PORT

INFO_TIME USERS_ONLINE

é

8

PROFILES
PROFILES_TITLE
PROFILES_USER _ID
PROFILES_QUANTITY

Ewkova 4.1.1.2: Ixeolako Ixnua Baong AsSopévwy

Mo vo pmopécovv ta dedopéva va opyovmBodV To 6mGTA XPNOUOTOONKE Kol Evag
emmAéov mivakac. Emiong, yio 10 cwotd cvvioviopd g Bdong Asdopévov pe tov
efuompent  ypewdotmke m  Onuwovpyio  Stored  Procedureskxotr  Functions.
Avolotikdtepa mapovstdalovtal To KAT® 1 AEITOVPYiEC TOV TVAK®V KoODS Kol TV

Stored Proceduresn Functions:

[Tivakeg:
* USERS:Xg avt6 10 mivaka amodnkevoviatl 1o otolyeion Tov Kabe ypnotn mov
a@opovV 10 povadtkod id tov, T0 povadlkd Tov OVOUd, TO K®OKO TOVL TO Omoio
ypewaletal Yo 6Komovs EIG0YMYNG KAOE TEAAT GTO GUGTNWO, TNV KOTAGTAGT] TOV

KaOe TEAATN av gival evoOUEVOS 6To dikTvo 1 OYL, TNV IP dtevBvver Tov 1 omoia KAOE
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QOPA OV 0 TEAATNG ELGEPYETOL GTO GVOTNUO UTOPEL VoL Elvar S10OPETIKT, TV BVpa.
otV omoia axovel KAOe mehdng apov oe éva Peer-to-Peebiktvo ot meldteg

Aertovpyohv Kot oav eEVINPETNTEG TAVTOYPOVAL.

* PROFILES:Xe avtd 10 Tivaka amobnkedovtal Ta oTotyeio mov £Xovv oxéon Ue
T0 TTPOQPIA Yyio TOoV KAOe ¥pNoTN. TVyKeEKPUEva, Yo T0 cvuvoro dedopéveov DBLP
OOV AVAPEPOTAV 0E ApHP TOV APOPOVCAY KATOLO TEAATN TO TPOPIA Yio TOo KGO
TEAATN SLLLOPPOVOTAY £TGL MGTE VA TEPLEYEL LOVO TOVG TITAOVG TOV ApOpmV Yo TO

KAQOe TeEAATN.

* INFO: Zg avtd 10 mivaka amodnkedovtal Ta ctotyeion Tov £OVV oYECT UE TIG
GPSovvtetaypéveg yioo 1o Ka0e meldtn Kabdg emiong Kol TNV YPOVIKN GTIYUR TOL

&yel kataywpnOel to kabe oet ouvtetaypévov GPS (Longitude, Latitude).

* MAPPING_WITH_QUSERAvtd¢ eivan 0 emmAéov mivakag o omoiog Kpatd Tig
avtioTolyieg petalld Tov Tpaypotikdv id tov melatdv Kol Kamolmy vrobetikav id
KoTd TN SIPKE TOL KATOW0G TTEAATNG avalnTd OedOUEVA OO TOVG VITOAOUTOVG
EVEPYOVC TEMATEG TOV dIKTOOV. Xvykekpiuéva, Bétel o id tov meAdTn Tov Kavel TV
avalntnon ico pe to undév kar tavtilel Eova Tov kabe meldTn pe £va vrobeTikd id.
H dwdwacio avty ypeidletar yio vo pmopécovv va tpé€ovv ot Multiobjective
Evolutionaryoalyopibpot atov eEvanpetnth 0pod Bempodv mdvTo OTL 0 TEAATNG TOV

Kavel wavta v avalntnon givol ekeivog mov £xet id ico pe to undév.

Stored Procedures:

* REGISTER_USER:H ocvykekpyiévn Swdikacio emTpENEL TNV KATAXDPNON

vémV xpnoTdv otn Bdon Aedopévov epdGov to Ovopa Tov divel o vEog YpNoTng dev

VILAPYEL EAVE KATOY®PNUEVO GE AALO YPNOTT.

* CONNECT_USER:H ovykekpiuévn dwdikacio emTpénst v olAayn Tng

KATAGTACNG €VOG KATAXOPMUEVOD YPNGTN GE EVEPYO YPNOTN TOV GULGTNUATOS TOV
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omoiov gvnuepdvovtar o iP kot 1 BOpa Tov £POGOV SloEEPOLY amd Ta MOM

KOTOYOPMUEVOL.

« TERMINATE_CONNECTION_USER:H ocvykekpyiévn dwodwacio emtpénet
NV oAAOYT| TNG KOTAGTAOTNG VO evepyol ypnotn oe avevepyd. Emiong, dwaypdoet
amd ™ Bdon Asdouévov 10 TPOEIA TOL CLYKEKPIUEVOL ¥PNOTN KAOMG Kol TIC

KATOY®PNGELS oL £xovv oyéon pe 11 GPSovvtetayuéveg tov.

* INSERT_PROFILESH ocvykekpyiévn S1od1kacion ETITPETEL TV EIGAYMOYN UIOG
véag katoydpnong oto mivake PROFILES mov aeopd 10 mpoilh evog

GLYKEKPIULEVOL YPNOTN.

* INSERT_INFO:H cuykekpipiévn d1ad1Kacior ETITPETEL TV EICAYOYN HOG VEAS
kataydpnong oto wivaka INFO mov aeopd 11¢ GPS cuvvietayuéveg evog

GUYKEKPLUEVOL XPNOTH.

* REMOVE_USER:H ocvykekpiuévn oladikacio smtpémel v owypagn evog

GUYKEKPLULEVOD XPNGTI OO TO GUGTILLO.

* REMOVE_USER_PROFILE: H ovykekpyévn dwdikacio smitpémel v

Sy pPOPN TOV KOTAUYMPNGEDY TOV APOPOVV TO TPOPIA EVOC GUYKEKPIUEVOD XPNOTN.

* REMOVE_USER_INFOH ocvykekpiuévn dtodikacio ETTPENEL TNV daypoen|
TOV Katay®wpnoemv mov aeopovv 15 GPS cuvtetaypéves evdg cuykekpipévoo
xphoTn.

» CREATE_QUERY:H ovykekpiuévn Swdikocio 0€tel 10 vmobetikd id tov
¥pNoTn Tov KAver v avalntnon ico pe to undév kot towtiCer Eavd tov KAOe

nehdtn pe £va vrobetiko id péoa oto mivake MAPPING_WITH_QUSER.

Functions:

* GET_ACTIVE_USERS:H ocvykekpylévn cuvaptnorn emotpiéest tov aptopd

TOV EVEPYDV YPTOTOV TOL GUGTIUATOC.
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GET_NUM_USERS:H ocvykekpyiévn covaptnon emotpeéeel tov apopd tov

YPNOTOV TOL GLGTNLOTOC.

GET_USER_PROFILEH cvuykekpiptévn cuvaptnon ETGTPEPEL TO GUVOAD TOV

KOTOYOPCEDV TTOV £YEL GTO TPOPIA TOV £VOG GLYKEKPLUEVOS YPNOTNG.

GET_NUMBER_OF_USER_PAPERI cvuykekpyévn cuvaptmon emotpiost
ToV aplpd TOv GLVOAOL TOV KOTAYXWOPNGEMY TOL £XEL GTO TPOPIL TOV £Vag

GUYKEKPYLEVOG YPNOTNG.

GET_NUMBER_OF_USER_PAPER_WITH_SPESIFIC_WORD: H
OLYKEKPIUEV]  OGUVAPTNON  EMGTPEPEL  TOV  aplBUd TOL  GLVOAOL  TOV
KOTAXOPNGEDMV OV EYEL GTO TPOPIA TOL £VOG GLYKEKPUYEVOS XPNOTNG Kol TOL

omoia TEPEXOVV Uio CLYKEKPIULEVT AEEN 1 EK@pao).

RESULTS_WITH_COUNT: H ovykekpyévn ouvaptnon EmGTPEPEL Y
KATO100G ¥PNOTEG TOV GLGTNHUATOG TANPOPOPIES TOV APOPOVV TOV APOUO TOV
KOTAYOPNOE®V TOV £YOVV OTO TPOQIA Tovg kaBhg kol tov aplud ToOv

KOTAYOPNOE®V TOV  €£XOVV  GTO TPOPIL TOLG TO. ONOio. TEPLEYOLV i

oVYKEKPILEVN AEEN N EKppaoT).

GET_USER_ID_BY_NAME: H ovykekpuévn ovvaptnon emiotpiéest to id

KAo100 ¥pNoTN d00EVTOG TOL OVOLATOG TOV.

CALCULATEGPSDISTANCE: H ovykekpyévn ouvaptnon emiotpéQel Tnv

anootoon og PETpa 600évtog 0vo GPSouvvtetaypévmv.

DISTANCES_BETWEEN_A_USERSI cvykekpipévn cuvapton emotpépet

TIG OTOGTACELS LETALD TOV EVEPYDV XPNOTAOV.

RETURNMAPPEDUSER: H ovykekpyiévn ouvaptnon emoTpépel 10

npaypotikd id evog ypfotn do0EvToc Tov VITOHETIKOD TOV.
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e RETURNLASTLONUSER: H ovykekpyévn ouvaptnorn EmoTPEPEL  TO
tekevtaio latitude mov éxel kataympnbei y éva ypnot oto wivako INFO

GULOMVO. LLE TNV YPOVIKT] GTLYLT] TOL KATOY®PNONKE.

* RETURNLASTLATUSER: H ovykekpipévn oovdptnorn emoTpéPel  TO
tekevtaio longitudemov éxel kataympnbel yuo éva ypnotn oto mivake INFO

GUOLPOVA LLE TNV YPOVIKT GTIYUN TOL KoTaympr|OnKe.

e GET_PORT:H ovykekpyévn ovvaptnon emotpépel T 0Opa omv omoia

OKOVEL £VOG XPNOTNG.

*  GET_IP:H ovykekpuévn covaptnon emotpépel v ip dievbuveon evog ypfot.

e ISACTIVE: H ovykekpiévn ovovaptmon emotpépel éva av o €vag

GLYKEKPLUEVOC YPNOTNG Elvat EvePYOS KoL UNOEV €0V Oev gival.

412 EEovmnpetntic SmartOpt

O ebvmpemtig elvar  VAOTOMUEVOG HE TNV OVTIKEWLEVOSTPOUPT  YADOOW
apoypoppaticpod JAVA. Xpnowomowvvtag t JAVA vrdpyer n dvvatotnto m
epappoyn mov Ba avamtuydel vo TpEXEL 68 OUPOPETIKEG TAATOOPLLES KAl Apa KATOLOG O
omoiog O€Ael Vo YPMOIUOTOMNGEL TO GULYKEKPWEVO ocvotnua Ogsv B ypslootel va
Eavaypdyetl Tov Kddka 6 AN YAdooao mpoypappatiopoy. Exiong, n JAVA mapéyet
Vv duvatOTNTO  CLTOHOTNG  OTOSECUELONG TUNUATOV HVAUNG To omoia  dgv
ypnowonoovvtoar dAho kot dev ypeldlovral. Emmiémv, oty mepintmon mov o

epapproyn ypaetel Adbog dev Ba emnpedost To LIOAOUTO GVGTNLO TOV VTOAOYLIGTY ALPOV

N EQPAPLOYT QTN TPEXEL GE 0L ELKOVLIKT) UNYXAVT.

O géummpemtg eivar molvvnuatikdg €161 dote va pmopel va eEumnpetel moAlovg
nerdteg Tavtdypova. Emiong £yl v duvatdtnta va emkovmvel e Toug TEAATES Kot

pe v Bdon Aedopévov. O 1pomog emkovmviag petald mehdtn kot eEummpetnti
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vivetor péow TCP oOvdeong kot 1 avioAlayn TANPOQOPLOV Kol OEOOUEVOV HECH
sockets evd peta&y ™ Bdong Aedopévov kol e&ummpetnti n EmMKOwoVia

emrvyydvetar pésm tov MICROSOFT SQL Server JDBC DRIVER 3.0.

Xy vAomoinon tov eéummpetntn TEpAaUPAvovTol Pacikéc Asttovpyiec TIC OTOieg
y¥pNowonolel o MEAATNG OMMOS TNV KATAXDPNON KOWoOPlov MEAUTN, TNV oLVOEoN
KGO0V TEAQTN HECH GTO GVGTNA, TNV ATOGVVIEST KATO0V TEAATN Old TO GUGTNUA,
TNV ONUIOVPYiD. TOL GEVIPOV SPOROAIYNONG EPOTAUATOC otV omoio Oa Paciotel
avalnon Tov TEAITN OTMG Kol TNV OTOGTOAT TOL OEVTPOL OPOLOAOYNONG EPMTHILOTOG

070 TtEAATN oV Oa TPy LaTOTOMGEL TNV avalnTnon.

Emunpdcbeta, viomonOnkav 600 amhol adyopdpotl toyaiog kKotaveunuévng avalnmong
Kot 600 1o ovvOeTol akydpiBuot. Ot amhoi adydpiBuor eivar oo Random Walk (RWkai
Breadth First Search (BFS)® ot otvbetot gival ekeivol mov £xovv v dvvatdtnta vo
npoceépovv pe Multi-Objective Beltictomoinon 0 Multi-Objective Evolutionary
Algorithm (MOEA/D) kot o Non-Dominated Sorting Genetic Algorithm Il (NSGA:I
Xy mepintmon mov o wEAATNG emBLUEL Vo ¥PNCILOTOINCEL £vo. ATTd TOVS TTO AV
Multi-Objective aiydpiBpovg o e&umnpemng dnpovpyel pio TPLodIAGTUTY YPAPIKN

nopdotacn mov avoraplotd to Pareto Front (PRat v amoctédlel 6to Teld.

‘Olec o1 o TAvm Aertovpyieg ypnoyomotovv Asttovpyieg g Baong Asdopévov yia va
pmopécovv va. tapdyovv to embountd omotédecpa. [To kbt mapovcidletal Tmg o

eCumnpem g dayepiletor kKaOs aitnua mov d€xeTal amd Tov TEALTN:

Aitnpa: Katayopnon Néov Xpiotn

Ye auth TV wepintoon o mEAATNG otéhvel otov eéumnpetnthy univopo “‘Register”
aKoA0VOME TOL GTEAVEL TO OVOLO KOl TO HVOTIKO Kodkd. O eEuanpettig emKovmvel
pe ™ Bdon Asdopévav oty omoia karel m Sadikacioco REGISTER_USERAv 1
Katay®pnon vivel emtuydg t0te N Bdon Agdopévov Oa emotpéyet 1o id mov avabétet

0T0 V0o meAdTn Omw¢ eoivetor oty ewkdva 4.1.2.2. Xy avtifetn mepintoon Oa
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eyeipet to error 50050 omoio Oa dayelpiotel 0 eELANPETNTAG GTEAVOVTAG GTOV TEANTN

to uvopo. “User Name Already Existsdnog gaivetot otnv sikova 4.1.2.1.

‘R
Register” «, sername”

baser Register_User” ,“username,

“pass” y
P A

User Name Already Exists”

“error: 5005”

Ewkova 4.1.2.1: ZdAaApa KATA TV KATOXWENoN Tou XProthn oTo cUoTNHA

“Register” «
gister”, username”, “pass”

. T
\

“
user jg”

Register User” #
o cBlster_User”,“username,
pass

- T

“user id”

Ewkova 4.1.2.2: Aladikaoio Kataxwpnong evog Xpnotn oto cuotnua

Aitnpo: Aldayn kataotacng tov [lehdtn amd avevepyo ce evepyod

Ye avut TV Tepintwon o mehdtng otédvel otov eEvmnpetnt to uipvope “‘Connect”
aKoAoVB®E Tov 6TéAVEL TO Id TOV, TO PVGTIKO KMOKO TOVL Kot T Bvpa TOL aKoVEL O
eEumnpemtg oto eAdtn. O eCvmnpemtig emkowvmvel pe ) Baon Aedopévov oty
omoia. kaiel ™ Swdwacic CONNECT_USER.Av n aAlayn ¢ KaTdoTOoNS TOL
merdn dev yivel emtuydg Oa eyeiper 1o error 5004to omoio Bo dwyepiotel o
eEumnpemtg otélvovtag otov meadtn 1o puivopa “NOT OK” omwg gaivetar oty
ewova 4.1.2.3.Xmv avtibetn wepintoon 0o otarel otov meAdtn to upvopo “OK”

ommg Qaivetal ot nv ikovo 4.1.2.4.

«
Connect” i “pass”

,
”Connect_Usel",”id, “pass”

“Not Ok~

“error: 5004”

Ewkova 4.1.2.3: ZdaApa katd tnv aAlayr) tThG Katdotaong tou NeAdtn anod avevepyo o€ eVeEPYO
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o se
nnect”, “ig”, «paser

\ "Connect_User",”id, “pass”
”OKH

“No Error”

Ewkova 4.1.2.4: AN\ ayn kotdotoong tou MeAdtn anod avevepyo os evepyo

Aitnpo: Aldayn kataotacng tov [lehdtn amd evepyd o€ avevepyod

Ye ovty Vv 7wepintoon o mehdtng otéhvel otov  eEummpeTnT  TO  URVOUO
“Terminate_Conn”kot akoloObmg to id tov. O eEvanpetntig emtkowvovel pe t Baon
Agdopévov oty omoia kalel T dwwdwkacic TERMINATE_CONNECTION_USERAv
N oAlayn TG KOTAoTUONG TOL TEAATN Yivel emtuy®s o eEvanpemtig 0o oteilel 6TO
nerdn o pivopa “OK”  6mtmg mapovoidletat oty eikova 4.1.2.60AMbdc Oa oteihet To

pivopa “NOT OK” émwg mapovoidletatl otny swova 4.1.2.5.

“ )
Termmateconn,,',,'. "

. T
\

“Not ok~

“ ;
Termmate_Conn_User", “id”

e

“Error”

Ewkova 4.1.2.5: ZdaApa katd tnv aAlayr] TG KATAOTOONG TOU EAATN OO EVEPYO OE ALVEVEPYO

“ .
Termmateconn,, “ig
,

\ ”Terminate_Conn__User",”id"
”OKI)

“No Error”

Ewkova 4.1.2.6: AAAayn katdaotoong tou MeAdtn ano evepyo o€ AVeVEPYO
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Aitnpa: Amootol] Tov TPOPIA

Y& OV TNV TEPIMTOON 0 TEAATNG aPoL &xel NON yivel evepydg ypNoTng HECH GTO
dikTvo mpémel va oteidel 10 TPoPil Tov oTOV eELINPETNTH £T61 MOOTE Vo KotaywpnOei
ot Bdon Asgdopévov. Apyikd, o mehdtng otédvel oTov €ELANPETNTH TO UPVLUO
“SendProfile” xat to id Tov. Xt cvvéyela, o TeAdTNG EEKIVA VL GTEAVEL TO TEPLEYOUEVO
TOV TTPOPIA TOV Kol avTd Kotaympeitor ot Bdon Agdopévav pécom g dwdikaciog
INSERT_PROFILES.Av 1 xataydpnorn tov mpo@ik tov meldtn yivel emtuydg o
eEumpemtg Ba oteidel oto meddtn 1o punvopa “OK”  omwg mapovoidletal otnv
ewova 4.1.2.8aildg Ba oteiler o puivopa “NOT OK” dmwg mapovcsidletal otnv

swova 4.1.2.7.

"Sen ila” «: 4, “
—p e, insert_Profie”,
IIPiII
\
”OK” \L
“No Error”

P: podiA xpriotn mou anoteAeitatano v tithoug (P, P2, .., Pv)

Ewkova 4.1.2.7: ZpaApa otnv Stadikaoia anootoAng tov npodil

“Sen S B
“pyn dProﬂ’e’l”ld”;

P “Insert_Profile”,
O -
”oKu \L
“Error”

P: mpodiA xpriotn mou amnoteAeitatandv tithoug (P1, P2, .., Pv)

Ewkova 4.1.2.8: Aladikacia anooctoAng tou NMpodil otov eunnpeTntA Kat Katoywpnon tov otnv Baon
AeSopEvwv

Aitnpa: Arocstoin Tov GPS cuvretaypévov tov melhatn

Y& T TNV TEPITT®OT, OTOC Kol GTNV MO TAV®, 0 TEAATNG a@ov £yel Mo yivel
evepyog xpNnotng pHéca oto diktvo mpénet va oteihel Tic GPSovvtetaypéveg tov otov

eCumnpemt €tol ®ote vo Kotaympndel ot Bdon Asdopévev. Apykd, o mehdtng
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otélvel otov efummpetnt 1o ppvopa “Sendinfo” kot to id tov. XN cvvéyewn, o
TEAATNG OTEAVEL TIG GUVIETOYUEVEG TOV GTOV €CLANPETNTA O OTOIOG TIG KUTAXMPEL OTN
Bdaon Asgdopévov péom g dwdikaciog INSERT _INFO. Av n koataydpnon yivel
emTLY MG 0 eEumnpetn TG B oteidetl oo mehdtn to uvopa “OK”  dmwg mapovoidletal
oty ewkova 4.1.2.9albdc 0o oteiher o pvopa “NOT OK”  6mwg mapovoidletal

otV swova 4.1.2.10.

lsend‘nfO” ",d" ”,On"
”lnsert _Info”,“lon” |
at A -
“oK” €

“No Error”

Ewkova 4.1.2.9: ZpAaApa anooTtoAng YEWYPAPLKWY CUVIETAYHEVWV

Send,nfo" “:

”’at” 'd” ”'On”
lnsert lnfO" ”'0nn nla
” t —
—— —E— 8
Not OK” 1
“Error”

Ewkova 4.1.2.10: Atadikaoio amooTtoAnG ToU YEWYPADIKWV CUVIETAYUEVWV OTOV EEUTNPETNTH KAl
Katowpnon touv otnv Baon Asdopévwv

Aitnpa: Amootoig I'pagiknig llapdotacng oto Ilehatn

Ye ot TV TTepintoon o e (NTd amd Tov eELANPETNTA VO TOV GTEILEL TN YPOPIKN
napdotacn oOmov ovamapictator to Pareto Front.O meldtng ypnowomolel Tto
OLYKEKPWEVO aitnua povo otav Ba avalntiost kamow dedopéva pe kdamowo, Multi-
Objective teyvikf. Edd givar  otiyun omov tpéyxovv ot Multi-Objective teyvikég ko
napdyston to Pareto FrontApywkd o meldtng otédver 1o aitnua “GetGraph” xot

aKOLOVOMOC GTEAVEL TNV TANPOPOPIN TOV TTEPLYPAPEL TOV alyOPlOpo oV BELEL va Yivel i
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avalnmmon kat v ékepacrn g avalnmmong. O akydpiBuog pe ™ oepd tov (ntd
TANPOPOPIES GYETIKA LE TOVS XPNOTES TOL OIKTOOV Kol TOV JESOUEVMV TOL EYEL KAOE
yxpnotng amd T Baon Asdopévav kot ekteleitor. H dwodukacio avtn oyvel Kot yio Tig
dvo Multi-Objective teyvikég ko Topovotaletor amd v ewdva 4.1.2.11.Akorlovbmg,
aeov £xst dnuovpyndet to Pareto Frontp s&ummpetng dnpovpyet pia tpioddotan
YPOQIKn mapdotaocn (swovo 4.1.2.12) 6mov kGbs onueio TG avomoploTd Kol Eva
dévipo oto Pareto Front.Kabs dfovac meprypdest pioa omd T mAnpoeopieg yuo
KOTavAA®oN evépyeag, pulud avdxinong kot ypdvo AeENg TOV OmOTEAECUATMV.

Téhog, N YpoEIKN TOPAGTACT) OTOGTEALETOL GTOV TEAUTY).

”GetGraph" “«

«, » Al ori ” “

word” SORtT, Mnpodopieg

\> Xprotn”
“Graph” | <

Ewkova 4.1.2.11: Aadikacia anootoAng Tng ypadLkng mapaotacng mou avanaplotda to Pareto Front
oTo TteAdtn

Ewova 4.1.2.12: Mpad ki mapactoon nov avanaplotd to Pareto Front

35



Aitpo: Amootol] 6EvTpov avalnTnong 6Tov TEAdTY

Xe o0Tn TV TEPItTOon 0 TEAITNG, apov £xel NON oteilel Tig GPSovuvietaypéves tov
KOl TO TPOPIA TOL GTOV ELANPETNTN, EXEL TN dvvaTOTNTA Vo d1e€dyel Kamoto avalntnon
YOp® amd To TPOPIL T®V VIOAOT®V EVEPYDOV ¥pNOTOV Tov diktHov. Etot, o merdng
otédvel otov eCumnpetnth to uvopa “‘GetTree” pe oxomd va mopardfet Eva dévtpo
avalnmong and tov e&umnpetnT T0L omoiov KAOe KOUPOG TOV avmTAPIeTE Kol £val
evepyd ypnot tov diktvov. H dnpiovpyio tov dévipov kabopiletar amd v emhoyn
TOV TEAGTN OYETIKA UE 010G ohyopOpog Ba dnuovpynost 1o dévepo. O evumnpetntig
vrootnpilel téooepelg alydpiBuovg 6vo Single-Objectivereyvikég (RW, BFES) kat dvo
Multi-Objective texyvikég (MOEAD, NSGAIl). Zmv wepintoon mov emheydei kdmoio
Single-Objectiveteyvikn n dnuiovpyel tov dévipov Oa yiver o avty T @don Omwg
napovotdletar oty ewkovo 4.1.2.14. Yvykekpuévo av emieybel n texvuen RW 1
onuovpyel tov dévipov yivetor pe toyaio EMAOYN EVEPYOV YPNOTOV TOL SKTHOL KOl
Toyaio ToTofETNON TOVg LEGA GTO OEVTPO KOl AKOAOVO®S amOGTEALETAL GTO TEAATN. AV
emheyOel n teyvikn BFS N dnuovpyio tov dévipov yivetar pe v emiloyn OAov Tov
EVEPYDV XPNOTAOV TOV SIKTOLOL KOl TNV TLYXAio TOTOOETNON TOVG HEGH GTO OEVTPO LUE
Tpomo O6mov KkGBe kOuPog Tov dévipov va Exel log(n) tuyaio madid (6mov N gival o
apOUOg TOV EVEPYDV YPNOTAOV) Y10 VO UTOPEGEL VO OYNUOTIGTEL £va TANPES SEVTPO AV
glvar duvotd. AkoAoVOMG OTOGTEALETOL GTO TTELATN TO dEVIPO. TTNV TEPITTMOOT TOL Oal
emleyOei pio Multi-Objective texvikn Bewpeitar 6T N TEXVIKY QLT £XEL EKTEAEOTEL Kot
&xet dnuovpyndel to Pareto Front’Etor o mehdtng 6o mpémer va oteihel kdmoteg
emmAémv mAnpoeopieg otov e&umnpemnt) (ewdva 4.1.2.13)ov oyetiCovior pe v
KOTAVAA®ON TNG evépyswg omd TG KWNTEG OULOKEVEG, TO YXPOVO AOIENG TV
ATOTEAECUATMV GTO TEAATN KOl TO pLOUO avakANonG. AkolovOwe, av n TANpoeopia Yo
Vv Katovaloon e evépyswg Exet v tun 0 Oo emdeyel to dévipo to omoio Oa
KOTAVOADVEL TNV EAAYLOTN EVEPYELN. LTV avTifetn Tepintwon dmov 1 Thnpogopia yio
v kotavdimon g evépyewg €xet v T 1 tote Ba AapPdvovtar vmdym ot
voloieg dvo mTAnpoeopies. o v emAoyn Tov dévTpov, ypnolLomoleital n HéBodog
NG EVKAEIDELNG ATOGTUONC OTTOV EAEYYETOL TTLO OTO Ta SEVTIPA TTOL VTTAPYOVV 6To Pareto
Front eival mo kovtd ot amaitnoelg mov mehdtn pe Pacn TG TANPoPopies yo to

pLOUO aVAKANONG Kol TO ¥pOVo AQIENG TOV OTOTEASGUATOV. ZTNV TEPITTMOCN TOV
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VILAPYOVV TTEPLOCOTEPA. OO €va dEVIPO Tov TANPEL aVTEG TIC amaltnoels Oa otaket

€KEIVO TTOV KOTAVOADVEL TNV ALYOTEPT EVEPYELQ.

Anpoupyia
PF

“,

GetTree” “

. » energy” “s; ” owu
IA’gOf'ithm" 8Y”,“time , reca”u’

. T

“Bévtpo Apopopg

, Yno
Epwtinarog” fone

Ewkova 4.1.2.13: Aradikaoia anootoAng d£vipou SpOooAdYyNoNG EPWTHKOTOG OTNV MEPLMTWON IOV
XpnotponotoUpe Multi — Objective texvikég

Kataokeur
Aévtpou
“ ApOPOAGYNONG
GetTree” “W. .
" » word”, Epwtripato “
Algorithm” e % ’m\npocbopiec
pr]o.l.n’l
e — -
Apopors N
Adynong “NAnpodopisc”
Epwtrinarog Podopiec

Ewkova 4.1.2.14: Aradikaoia anootoAng d€vipou SpOooAdYyNonG EPWTHKOTOG OTNV MEPLITWON IOV
XpnopomnotoUpe Single — Objective Texvikég
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42  GUI Egappoyng SmartP2P

H epappoyn SmartP2Poiomotei to poviého evog meAdtn o 0moiog EMKOWVMVEL [LE TOV
eCummpem ) SmartOpt.Eekivdvtag v €PopULoy 1 €IKOVE OV TOPOLGLALETOL GTN)
EELTIV KV GLGKELT] POEVETAL 0 KAT® oty €ikova 4.2.1 (). Akolovbmg TaTdVvTog
10 kovumi menuesueaviCovtal oto ypnotn £xet tpelg emroyéc Register, Conneatat
Exit 6mwc mapovoidletar oty ewkovo 4.2.1 (). Me v emhoyf EXit n epapuoyn

teppatilet.

Smartp2p

(o) (B)

Ewkova 4.2.1: Epappoyn SmartP2P

Eméyovtag to Register §ucova (B)) o ypfiotng éxel v dvvatdtnrta vo eyypoesi ot
Bdon Aedopévov tov SmartP2Riécm g durpocmmiag Tov TopovcldleTol 6TV EIKOVA,
4.2.2 (). Oa mpénet vo tomobetnost To IPp Tov eELINPETNTH OTO KOLTL KAT® amd ThV
etikéta P, ™ BVpa oty omoio akovel 0 eEuaNPET TG 6TO KOVTL KAT® oo TNV ETIKETA.
Server Portgva povadikd ovopo 6to kouti kdtem and v etikétoa Usernamexot to
K®OOIKO TOV YPNOTH 6TO KOVTL KAT® and v eTikéto. PasswordAv to mo mave ototysio
givor opbd, Totdvtag to kovumi Registea sppaviotei otnv 006vn 1 KOpLo. e1kOVOL TG
eQPOPUOYNG Kol otV péomn Ba epeaviotel Eva pivopa pe to povadiko id tov ypnot
(ewova 4.2.2 ()).

2TV TEPIMTMOOT OV TO OVOUO, TOL ¥PNGTH LIdPyeL NON Oa speavictel otnv 006vn 10

uivopa “User Name Already Exists”
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Yy mepintoon mov 1o IP tov guanpetnty ival Adbog 1 n BOpa TN omoio akovel Ha

gupaviotei otny 006vn o uvopo “No Connection With Server”

[T kdto mapovcidletar 1 Swdikacio €yypaeng GTO CUGTNUA OO TO YPUPLKO

nepPAALov TG EQOPUOYNC:

FAY
SmartP2p
10.16.20.18

4500

Username

Your User Id: 302

,‘; University of Cyprus
) Department of

Register

(o) (B)

Ewkova 4.2.2: Aradikaoia eyypadr¢ Kamolouv xpotn oto cluoThua

Em\éyovtoc to Connect §ikova (B)) o yprotmg £xet tn dvvatodtnta va yivel evepyds
YPNOTNG €GO 6T0 dikTLo Omm¢ Tapovoldletar oty swkdva 4.2.3 (). o mpémel va
TomofeTNGEL TO IP TOV €ELANPETNTH GTO KOLTL KAT® amd v etkéta IP, ™ 60pa otnv
omoio akoveL 0 eEVINPETNTNG 6TO KOLTI KAT® amd TtV etikéta Server Portro povadikd
oV id 010 KOVTL KAT® amd TV etikéto, User ldkot to Kmdtkd Tov ypNnoTn 610 Kouti
Kato amd v etikéta Passwordgixovo 4.2.3 (). Av to o nave ototyeio ivat opbd,
matdvtag o kovuni Connectn epappoyn GTéAVEL GTOV €ELTNPETNTH TO TEPLEXOUEVO
0L TTPOPIA ToV YpHotn kabdg kot TiIc GPSovvtetayuéveg tov (latitude kot longitude)
Kol otV 006vn TV ¥PNoTN TAPOVCIALETAL TO TTEPLEXOUEVO TNG EKOVOG OV EMITPEMEL
oto xpno vo Eekvnoet pia avalnmmon. To mepieydpevo Tov Tpoeik Tov KGbe ypno
Bpioketar oto edakelo “mnt/sdcard/SmartP2PTlopdiinia Eexivd évo e&umnpetnTig
va Tpé€xetl 611 cvokevn ot Bvpa 45000.

Yy mepintwon mov 1o Ip tov eumnpetnth ival Adbog 1) 1 OOpa ot omoio akovel Ha

gupaviotei otnv 006vn o uvopo “No Connection With Server”
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Av o yprotng embopei va arocuvoebet amd to diktvo Kot va glvar avevepydg apkel va
nathoel o kovumi “Back”.
[To kGt® oV 1kdvo TaPoVCIAlETaL N ddIKAGI0 YioL Vo YIVEL EVEPYOS O XPNOTNG OTO

oVoTNUA 0o TO YPOUEKO TEPPAALOV TNG EQPOPLOYNC:

BAY DG w027 |

SmartP2p

A A
B AP 2Q | AP DY . w027 |

Smartp2p

10.16.5.180

4500

(o) (B) (v)

Ewova 4.2.3: Aradikaoia aAAayng KATaotaong Tou XpRoth OE EVEPYO

Ao yivel evepydg o ypnotng pumopel va Eekvioet po avalnnon. Ag vrobécovpe 0Tt
0 xpnomg evonpépetar vo avalntiost dedopévo mov £xovv oxéom Me T AEEM
“optimization”. Oa mpénetl va tomobetiost T AEEN “optimization” 6to kovti kdT® amd
mv etikéto “Search”xat va emié€er pio omd g emroyéc ahyopibpmv mov akoiovhovv

(ewova 4.2.3 §)).

Yy mepintoon mov dwAééel évo amd Tovg akyopOpove RW (Random Walky BFS
(Breadth First Search) epappoyn {ntd omd tov eEvanpetnti va TG 6TEIAEL TO dEVTPO
dpoporoynong avalnmong avdioyo pe tov alyoptBpo mov €xetl emheydel. Mo AdPet

10 3€vTpO, M gpapuoyn Eexvd ™ dwdikacio avalTnong.

Yy mepintowon mov daAégel Eva and tovg ahyopiOpovg morvkprrnpiov (MOEAD 7
NSGA-II) n epappoyn {nté amd tov evanpetnty vo. Tpé€etl Tov adydpiBpo mov £xet
emheyOei yuo va dnpiovpynbei o GUVOLO TOV UN KUPLOPYOVUEV®DY AVGE®Y OOV KAOE

AOoM avamaploTd Kot KATolo PEATICTOTOMIEVO dEVTPO Yo TV dtadikacio avalnTnong.
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2 ovvéxewr 1 €@appoyn {nté amd tov eEuANPETNTH VO TOV OTEIAEL TNV YPUOIKN
OVOTOPACTACT) TOV U] KUPLPYOVUEVOV ADGE®V G TPOC TIG PEATIOOELS IOV Eyvov
OTNV KOTAVAA®GON EVEPYEWNG, 0TO PLOUO avAKANGNG Kol 6TO Ypdvo oV YpeldlovTal Ta,
ATOTEAEGLLOTO VO, PTAGOVY GTO ¥PNGTN oV LIOPaAe To epdTNUA TG avalrTnong. Otav
0 ypNotG AdPet ™V Ypaeikn avamapdotacn epgaviCetar oty 006vn oL ¥pRHoTH N
Yo Topdotaon poll pe Kamoleg eMAOYEG Ao KAT® OTMG QOIVETOL GTNV KOVOL
4.2.4 ). O ypnotng PAénet mdéco PeAtioTomolel TIC mapapETPovs Kabe dEvIpo oTnV
YPOOIKY TOPAcTacT Kot £xsl TNV dvvatotnta va dwhéEel éva and avtd Pdon twv
EMAOYDV KATO OO TV YPOEIKN OTOS QoiveTal 6To KAT® pépog g ewdvag 4.2.4 ().
Ortav dgv givar emdeypévn n emroyn “Decision Making” natdvtog to kovuni “Go” o
xpnotg {Ntd amd Tov eELaANPETNTA VoL TOV GTEILEL TO dEVTPO OV Bl £yl TNV UIKPOTEPN
Katavdiwon. v avtifem nepintwon (ntd and tov eEvanpet va Tov oTeilel éva
dévtpo mov Paciletor otig TipéEG mov Ba avabéoetl o ypnotg yia to “Time” kot “Recall”.
To Time avomoapiotd 1o ¥povo Tov ¥PelalovTol T0. ATOTEAEGUATO, Y10, VO OTAGOVY GTO
ypNo mov vrdPare o epdTNUA TNG avalnnong kol to Recallto pvbuod avdarkinong.
Av v Topadetypo o ypiotg emiégel péylotn Tiun Yoo to Time tote 1 T mov
avtiotoel Yo to Recall eivar péyiot emiong. Agov yivouv ot mo wave pvbuicelg
matodvtag to Koourmi GO n gpapuoyn (ntd amd tov efvmnpemt va TG oteilel TO
dévipo Paon tov pvbuicewv mov €0ece o ypNoTMC Kot a@ov AdPel to Oévipo M

dwdkacio g avalnong eivar toun va EeKvioeL.

2 Q . #19:27

Smartp2p

optimization

(a) (B)

Ewkova 4.2.4: Andodaon tou Meldtn
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H Swdwkacio g avalitnong EeKivd amd T GLGKELT TOV Y¥PNOTH TOL VIOPAAAEL TO
gpOTNU TG avalnmonc. H epappoyn otélvel To pOTNUA GTOVS AUEGOVG YEITOVEG —
ondia dmwg vrodetkvdovtor and 1o dévipo avalntmong. Kdabe yeitovag mov Aappdvet
mv gpdton AopPdver kot o dévipo avalntmong omd tov matépa tov. Q¢ mTPAOTO
0TA010 TPomOEL TV €pAOTNON GTOVE JKOVG pov yeitoveg madd poli pe to dévrpo
dpoporoynong kot akorovbwg Eekivd v avalnnon ot okn Tov Pdorn dedopévav yia.
TO EPATNHO TOL TOL TEOMKE. AV €xel KAmola amdvTnomn EEKVA [ VED GUVOEST LE TOV
eCLINPETNTN TOL YPNOTH TOL VIOPOAE TNV EPDTNOT Kol TOV GTEAVEL TNV amdvinon. H
dwdwkacio teppotifel 6Tav OGA0L o1 XpNoTEC oL Ppiokoviol pHéca 6To dEVTPo AdPovv
TNV EPATNON TOL OPYLKOL XPNOTN Kal TEAEUOGOVV TNV avalntnon ot Pdon dedouévaov

TOVG.

H gpappoyn tov ypnot mov Eekivnoe v avalrtnon eival 0twg eoaivetal oty ekdva
4.2.50) kol Yoo vo. ELEOVIOTOOV TO TOTEAEGLOTO TPEMEL O YPNOTNG VO TATHOEL TO

kovumi “Results”ewéva 4.2.5 ().

\ _ \ ‘
% Q . 1928 B AY 2 Q . #19:28 o0 @9 |
SmartP2p

(a) (B) (v)

Ewkova 4.2.5: Napouciacn ANOTEAECUATWVY Kol AvVamapaotach TwV TonofecLwv
TwV Xpnotwv oe Google Map

H epappoyn emrpénel otovg ypnoteg g HeTd T0 T€A0G TG avalTnong vo dovv Tig
ToT00EGIEC TV YPNOTOV TOL GUVEIGEPEPAYV OTNV avalNTNon 610 APt PacICUEVN TOV

YE@YPAPIK®OV TOTOOEGLOY TOL KAOE ypnot. H avamapdotaon avtn yivete oe xapteg
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¢ Google 6mmg gaivetar oty ewove 4.2.5 ). Ayyiloviag oe kdmowo mveéla 6to
x&pt Ba epeaviotel o id TOv ¥PNOTN TOV AVTIGTOEITE GTN GVYKEKPIUEVT TOTOOEGTA.
O yproteg eivat eVOPEVOL e YPOUUES Yo Vo OstyBel 1 avamopdoTaoT Tov OEVTPOL oV

TO OTTOTEAOVV.
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Kegpdiaro 5

Hewpapoatiky MeBoodoroyia

5.1 Ilepopatikn Ymodoun

5.1.1 SmartLab

5.1.2 PowerTuror

5.1.3 Tlepapatikdg EEummpetnnig
5.1.4 lIlewpopotikr Epappoyn

5.1.5 TIleprypaopn Datasets

5.1.5.1 Dataset DBLP

5.1.5.2 Dataset Pics n Trails

5.1.6 Xvokevég mov Xpnoiponomonkoy

5.2  Tlepopatikn Awodikacio

5.1 Ilewpopotikn Yrwodopn

e VT TV evOTNTO B TEPLYPAPEL OAN 1 TELPUUATIKT VITOSOT| TOL YPNCULOTOIONKE

v vo. Tpé€ovpe Ta mEPARATO. XTOYOG HOG €lval Vo GUYKPIVOLUE TIG TEYXVIKEG OV

avaeepOfKape G TO TAVE® EVOTNTEG KAt VO, EEAYOVILE TO. GUUTEPACLLOLTO LLOG.

511 SmartLab

To SmartLab [37] sivar o mhateopua Android Evaveov KivnTtd®vV GLGKELOV Yl

TEWPAPATIKEG OoKIUEG M omola avamtoydnke amd 1o Tuquo I[IAnpoeopiknig Tov
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[Mavemotpiov Kompov. Méowm pog dopatikng Web-base@wnposoriog to SmartLab
TapEXEL OMUOCLO 10, LOVIUT TAOTPOPLO SOKIUMV Y10l OVATTUET SIKTVOK®DV EQPOPUOYDV
v EEuTveg KvNTES GVOKEVEG. O1 ¥PNOTEG TNG TAUTPOPLOG VTG EXOVV TNV SVVATOTNTO
va avefdalovv ta APK apyeion Tovg oTic Kvntég cLuoKevES Kal va. To ykafioTouy, va
TPEYOVV TNV EQAPLOYN TOVGS, VO 0vaKTOOV Kol va. aveBalovv apyela amd kot Tpog Tig
ovokevéc. To SmartLabanoteleiton and nepimov 40 £€vmveg ovokevég Android kat

mapovotdletal oty eikéva 5.1.1.1.

% ' Programming Cloud Of Smartphones
University Of Cyprus

. S
Mc tion Car > S cs )
(MHz) (GB
Mic., 3x
Gyroscope, G-

Mic., 3x
Gyroscope, G-

Mic., 3x
Gyroscope, G-
Mic., 3x
Gyroscope, G-
Mic., 3x
Gyroscope, G-
Mic., 3x
Gyroscope, G-
Mic., 3x
Gyroscope, G-

View 1- 8 of 8 Page [l of 1 [= 1]

Ewova 5.1.1.1: SmartLab

5.1.2 PowerTutor

Mo vo propécovpe vo TAPOLLE TIG avVOYKAieg LETPNOEIS GYETIKA UE TNV KATAVAADGN
™G evépyeln omd TIC KWWNTEG GLOKEVES XPNOUYLOTOMGOLE TNV epappoyr] PowerTutor
[31] . To PowerTutorpnoytomrotei £vo LOVTELO Yl TNV KATAVAAW®GT) TNG EVEPYELLG TTOV
dnuovpysitor amd Gpeceg LETPNOELS KATA TN JApKELN EVOG TPOGEKTIKOD EAEYYOV TOV

KOTAGTACE®MV TNG OlaXelplong TG evEPYEWS Ot TIG KIWNTEG CLGKEVEG. AVTO TO LOVTELO
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TAPEXEL YEVIKA TNV EKTIUNOT TNG KATAVAA®ONG TNG EVEPYEWLS 6TO 5% TOV TPOYUATIKOV
Tiwadv. To PowerTutorypnoyomoteital yeVikd yio. 0Tol0dnTOTE EQAPLOYN TPEYEL GTNV

Kivnt ovokevn. H spappoyn PowerTutomapovsialetot otny ewova 5.1.2.1.

N\ % . (#01:37 AT 2., o 01:38 A 2., (#0138

PowerTutor PowerTutor
PowerTutor 1.4 mmwew | PowerTutor 1.4

319 25 31 37 43 49 5560
Start Profiler Start Profiler
| App 319 25 31 37 5 60

| App

0

Profiler stopped

Ewova 5.1.2.1: PowerTutor

5.1.3 Ieapapotikog EEuanpetnmc

Mo v mepopotikn dadikacion ONUOVPYNCAUE EVo TEPALOTIKO eEvmnpetnth £T61
MOTE VO OELKOADVETOL 1| OldIKOGI0 EKTELEONC TOV TEWPAUATOV. O TEPUUATIKOS
eEumnpem g gival oXedl0GHEVOG BACT TOV OTTOLTAGE®MY TG TEPALOTIKNG EQPOPUOYNC.
YUYKEKPUYEVE, O TEPAPATIKOC eEumnpetnTg eKTEAEl KATOlEG Asttovpyiec amd povog
TOV YOPIC Vo TOV ODCEL 0 TEAATNG CLYKEKPLUEVES EVIOLEG OMG YO, TOPAOELYLO. TNV
dwdikaocio amdeaong yio tig Multi-Objective teyvikég 6mov yivete n andpaon pe Paon
KATOLEG TTPOETAEYEVES TTAPOUETPOVS XOPIG TN LEGOAAPNOT TNG YPAPIKNG TAPACTUCTG.
Ye xapio mepintwon Opwg dev aAhalel o TpOTOG EKTEALECTG TOV GUOGTNUATOS OTTd TNV

KOLVOVIKT] EPOPLLOTYT.
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5.1.4 TIlswpoapotikn Eeappoyn

Mo v mepopotiky dadtkacio SNUOVPYNCALE Hio TEPALOTIKY EPAPULOYn OOV Ot
eMAOYEG OAEG ExOVV ovumtuytel o€ Tpia TAaio 68 GYEOT LLE TNV KOVOVIKT] EQUPLOYN

7oL £xel okTM swova 5.1.4.1.

Y10 mpdTo TMhaico (ewova 5.1.4.1 &) vmdpyovv Tpelg EMAOYEC TOL TPEMEL Vo
CLUTANPOGEL 0 YpNoTng. To kouti KaT® amd v etikéto. Number of Usersivagépetat
otov apfud tov ypnotdv (N) mov Oo mpocouotmBovy oty cvokevn. To kovTi KATM
amo v etikéto Start Usemvageépetar oto 1d tov mpdtov ypniot amd tov N xpnoteg
mov Bo TpoonpetwBodv oty KivnT cvokevy|. Ot vedrorot N-1 yproteg Ba Exovv Tovg
apéome 01ad0ykovs aptBpovg tov Id ya Id Tovg avtiotorya. Iatdvtag to kovpuni Gom
EPAPLOYN EEKIVA VO GTEAVEL AT 6TOV EELTNPETNTA Y10 VO, AAAAEEL TIG KOTOOTAGELS
tov N ypnotdv oe evepyovc. Tlapdiinia Eexvodv va tpéyxovv N e&umnpemntéc oty

EELTTVT KIVNTH GLGKELT.

10 dgbtepo mhaioto (swdva 5.1.4.1 B)) o ypnotng mpénel va dwwré€et vo alydpiOpo
K4t amd v etkéta Algorithm. Axolovbwc, umopel va emhééerl to kovti dimha amd
mv etkéta Decision Makingomv mepimtmon mov €xetl emhé€el éva amd tovg dVO
Multi-Objective adydpiOuovg kat va kabopicel v Tun ToL ¥POVoL Kol Tov PLOROD
aVAKANONG EVNUEPOVOVTOC TO KOVTL dimAa omd v etikéto. Time. v ocuvéysw,
pmopet va tomobethoet v AEEN Yo v omoia wpaypatonolel v avaltnon KaTm amd
v etikéto Word. ITw kéto ond v etikéta User IDumopel vo copmAnpdcet to id tov
YPNOTN TOV TPOYUATOTOEL TNV avalnTnon HoG Kot 1) GLGKELN £XEL TNV duvatdTTA VO
TPOCOUOIDGEL TTAPO, TOALODG YPNOTEG. X& TEAELTOUO GTASIO0 O YPNOTNG UTOPEl Vo
COUTANPGOOEL T0 Gvopa Tov apyeiov oto omoio embopsi vo amobnkevtovv T
ATOTEAEGLOTO, TOV TEWPANOTOG KATm amd v etkéta File Name.To wovurni Time
amofnkevel oto apyeio filename.time.txttyv ypovikn otiypu mov mapaiapPdaver o
¥PNoTNG oL VITOPalke TO gpdTNUA KAOE amdvinon. To xovuni Calculate Powegléyyst
10 tedevtaio log apyeio mov dnuovpyndnke amd to PowerTutorto omoio mepiéysl v
KOTAVAA®ON TNG &VEPYEWS Yoo KOAOE €QOPUOYN TOVL TPEYEL OTNV  GLOKEL.
Yuykekpipéva, eErEYyel kKabe kataydpnon tov log apyeiov kol 6GEG AvoQEPOVTOL GTNV

ovykekpluévn spappoyn Eavaypapovior oto apyeio filename.power.Encidn to log
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apyeio Kpatd KATUY®PNOES Yo Kotavaiwon tng evépyelag and to CPU xar yo
Kotovalmon g evépyetag amd to WIFi 1 dadikacio EVIOmIouon TV KoTox®poE®V
Y. KOTovaAoon Tng evépyeln Olegdyete amd OV g 0V0 QOopEG £TOL MOTE Vo
evtomotel Tpdta M Katavaloon tng seappoyns amd 1o CPU kot ot ocuvvéyewa 1M
kotavalmon ord to WIFL. (filename:to évopo tov apyeiov mov d60nke KaTm amd v

etikéta File Name)

Y10 tpito mhaiclo (ewova 5.1.4.1 {)) mopovctdloviol To AmOTEAEGUATO TG EKTELECTS
g dwdikaciog avalnmong onwe mapovstdlovtal Kot 6Ty Kovovikn spapuoyn. H
deopd sivor 0Tl dev LIAPYEL EMAOYN EUPAVIONG TOV YPNOTOV GTO XAPTN 0ol M

EQAPLLOYN EIVOL TELPUUATIKT KOl OEV VTLAPYEL TEPITTMON EMPPONG TOV OTOTEAEGUATOV.

AP 2 . (#03:13 AP 2 . & 03:14
SmartP2p SmartP2p

ay

Smartpzp

% a1l (@ 03:15

19 Results:

62 MMM 2008, Kyoto
University, Kyoto, Japan

A\‘g’ori(hm:
@ v @ srs @ voero @ Nscan

Number of Users: Dicision Making

SmartP2pP

62 MMM 2008, Kyoto

0 University, Kyoto, Japan

11Sightseeing in Kyoto,

Start User: Ginkakuji Temple, Kyoto, Japan

33Conference Banquet of
MMM 2008, Kyoto, Japan
File Name: 11Sightseeing in Kyoto,

IP: Ginkakuji Temple, Kyoto, Japan

=
10.16.20.18
Go Eores Calculate
Power

33 Conference Banquet of
MMM 2008, Kyoto, Japan

View Results

v

(a) (B) (v)

Ewkova 5.1.4.1: Netpapatiky epappoyn

5.1.5 Ileprypaen Xvvérov Agdopévev

Mo v mEepopatikn Jdtkacio. YPNCILOTOMONKAY TPiot OLPOPETIKA  TPOLYLLOTUKCE,
ovvola dedopévov. To mpmdto ovoudletar DBLP[8] , 1o devtepo GeolLife [49] kot to
tpito Pics-n-Trails[16] [17] Ta chvolo ded0UEVOV OVAADOVTOL GTHV GUVEXELD KOOMG
eMioNG Kol Ol TapadoYEG 7OV £YOVV YIVEL TPOKEWEVOD VO, TPOCUPLOGTOVV OTIG

pvOuicelg Tov GLOTHUATOC.
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5.1.5.1 Xvvoro Agdopévorv DBLP

To DBLP [8] givar éva mpoyuatikdé cdvoro dedouévov amd tmv DBLP Computer
Science Bibliographyotooehido 1 omoio. agopd meptocdTeEpo 0md 1.4 skatoppuvplo
onuooctevoelg oe XML  popon. Zoykekpiuéva, ol KoTay®pNoES o@OpovV TITAOLG
EYYPAO®V, ava@Oopd G OLUOIKTLAKOVS GULVOEGLOVS, GLVONUIOVPYOVS, GUVOEGLOVG

HeTalD YYPAP®V Kol SNovpy®dV Kot GAAES XPTOUUEG TANPOPOPIEC.

[Ma va propécovpe va avtictoyyicovpe 10 TPOPANUO LAG LE TO GUYKEKPLUEVO GUVOLO
deopévav vobéoape 6t kKabe kataydpnon O k elvar Eva £yypaeo evdg dnpovpyoL Kot
emmév KaOe Kataydpnon £xel og eTikéTeg AEEelg o1 omoisg Ppiokovtol uéca 6to Titho
oL OVTIOTOWYEL 6TV Kataydpnon. O KowoVIKOS YPAPOg Eilval KOTACKEVAGUEVOS OO

TIG OYEGELS LETUED GOV GLUVINUIOVPYADV TTOL Eival LEPOG TOV GLVOLOL JEGOUEVOV.

5.1.5.2 iovodro Acdopévov Geol ife

To GeolLife [49]eivar éva mpaypatikd cbvoro dedopévav and 1100 GPSpoyiég mov
ovMéyovtar amd to Microsoft Research Asiato miaicia tov oyediov Geolifeue 165
YPNOTEG O€ Ha TEPI0d0 v TV dVo TdV amd 0 Anpiltog 2007 -Avyovotog 2009.01
¥pNoTES KvovvTal oty oA Beijing. To 95% tov 6uvolov dedopévmv avapépeTal G

drakprtdtnTa Tov evog delypatog kabe 2-5d0cvteporéntov 1 5-100svTEpOrinT®V.

5.1.5.3 vvodro Acdopévov Pics-n-Trails

To Pics-n-Trails [16] [17]eivar évo mpaypatikd chHvoro deSOUEVOV TOV OTOTEAEITOL
and GPStpoyiéc and ypnoteg ot omoiol kivovvtal oto Toéxkvo ¢ lamwviag katd v
duwapkeln Tov et@v 2007 — 2008kor amd pi GLALOYH ATO EOTOYPOPIEG Ol OTOoieg
yopokpilovior amd GOVIOUEG TEPLYPOUPES. ZVYKEKPLUEVA, TO GUVOAO OEOOUEVEOV
arotereitan and 4179¢pwtoypapicg amd a&tobéata Kot ekdNAdcelg oty lartmvia kabhg

EMIONG KOl TPOYLEG UE dLKPLTAOTNTA TOL €VOG deiypotoc kKabe 5 devteporenta 1| kabs 10
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devteporenta. H mapadoyn mov Kavape 6To0 GUYKEKPIUEVO GOVOLO ESOUEVMV EIvaL OTL

&xovpe €1KOVEG amd 75 S10popeTIKES NUEPES TIS OToieg Bempnoape Tl avamapleTovy 75

xpNoteg ot omoiot Kwvovvtal oty lamwvia v e nuépa. Kabe ypnomg £xst éva

toyaio aplOud eoakélmv O0mov oe KAbs @dakelo Ppiokete Kol £vo GUVOAO OTo

POTOYPOPIES.

5.1.6 ZXvokevég mov XpnoporonOnkay

Mo v extéheon Tov mepapdtov Exovv ypnowomombei 10 cvokevég HTC Desire

(ewovo 5.1.6.1).Kabe éEvmvn kvnth ovokevn umopei va vrootpi&el mepimov 100

mapdAinia vipata. ‘Etol umopovpe va ypnowyorotcovpe 100 1deatode ypnoteg 6t0

dikTvo pag.

HTC Desire:

Storage: Internal phone storage: 4 GB RAM:
microSD™ memory card (SD 2.0 compatible)
CPU Processing Speed: 1 GHz

Platform: Android™ 2.2 (Froyo) with HTC Sense™
Wi-Fi®: IEEE 802.11 b/g/n

Ewkova 5.1.6.1: Android cuokeun
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52 Ilswpopotikn Awwdikacio

Katapydg £xet ypaotel 0 KOOKOG Y10 TO TEPOUATIKO EEVTNPETNTH KL TNV TEIPALOTIKN
epapuoyn oe Android. X ocvvéysia ehéyEape TOV KMOOKO, OPKETEC QOPEC YIOL VO

BeParwbodpe yio TV 0pOHSHTNTA TOV KO EKTEAEGT TOV GTIC GUGKEVEC.

211 GLVEYEWL TPOGUPUOGALLE TO. GHVOAX OEdOUEVDV BAoT TV TapadoydV Tov Kavape
7O TAVO KOl TO KATUY®OPNOAUE O o Pdorn dedopuévaov. ZuyKeEKPLUEVO LLE TO, GUVOLOL
dedopévav DBLP kar GeolLife dnuiovpynoope éva kaivovuplo cuvoro ded0pEVOV TO
omoio gival GLVILOCUOS OVTAOV TV 6V0. XT0 cvvoro dedopévav Geolife vadpyovv
1100 tpoyiés T1g omoieg avtiotoyicape pe tovg 1100 pdrtovg ypnoteg tov DBLP ot
omoiot £€ovv To. O TWOAAG GpBpa. AkorovOwc, aeov TomobeTNoONE TO KALVOVPLO
ovvoro dedopévov ot Pdon dedopévav ekterodoape epoTALOTA 6T BAon dedopévav
Y. Vo OMLLOVPYNCOVLE GEVAPLO Y10 OLLPOPETIKEG MPES TNG UEPAG OOV TO diKTLO Ot
elye Owpopetikd apBud svepydv ypnotdv. Emiong, oe kdbe ypovikn otiyur ot
YEDYPOUPIKES GUVTIETOYUEVEG KAOE xpNoTn aALdlovv apol Kabe xpNoTNG Kiveite o€ pia
tpoyid. 'Etol, dnpovpynocape mévte oevapla Ommg Topovotdloviol 6Tov o KOTM

mivoka (ewdva 5.2.1)y10 t0 epdTNUO TNG AEENG 0O KAmoto ypriotr “optimization”

Agdopévev Tov ATavtodv
Xevaplo Xpovikn otiypr] | MéyeBog dikthov Agdopéva Xpnothv o
“optimization”

¥1 Ipowi 20 2015 19

¥2 Ipoi 50 3245 36

3 Ipoi 80 5325 53

¥4 Ipowi 95 6439 101

5 IMpowi 138 9583 113

Ewkova 5.2.1: Mivakag cevapiwv yia cuvolo dedopévwv DBLP kat Geolife

To kéOe cevapro £xel ta d1Kd Tov dedopéva o 0ol EIGAYALE GTN KIVNTI GLGKELN Y10,

VO TPOGOLOUDGOVLLE TO, TELPALOTA.

Me mapopolo tpomo swodyope 1o, dedopuévo tov cuvorov Pics-n-Trailsoe o Baon
OedoUEVOV GE GLUVOLOGUO HE TNV TOPAdoy 7oL Kdavape otnv evotnto 5.1.5.3.
AxohoVBmg, extehovoape ep@TAUOTA TN PAon OedOUEVOV Yo Vo dNULOVPYHGOVUE

CEVAPLL Y10 OLOLPOPETIKEG DPES TNG UEPOS OTOV TO dikTvo Ba giyxe dLPOPETIKO aAPOUS

51




evepydv ypnotodv (swdva 5.2.2). Emiong, oe kdbe ypoviki GTyUn Ol YE@YPOPIKEG
ouvteTaypéves kKabe ypnotn aArlalovv apov kabe yprotng Kiveite o pio tpoyid. ‘Etot,
dnuovpynoope tpion cevaplo OT®MG TAPoLSLAlovVTal GTOV O KOT® TIVoKe Yo TO

epOTU TNG AEENG amd Kdmolo ypnotn “Kyoto™

Xevaplo Xpovikn otiypy | Méyebog diktoov Agdopéva Xpnotmv ASSOH@?Z;;Z:AnWTO{N
X1 Ipoi 20 1954 30
X2 Ipwi 35 3784 60
23 Ipwi 50 5049 81
X4 Ipoi 61 7085 99
5 Ipoi 75 8167 128

Ewkova 5.2.2: Mivakag oevapiwv yia cOvolo dedopévwv Pics-n-Trails

Extelddvtag 6Aa Ta o TAve GEVAPLO OTIS KIVITEC GVOKEVES OTTMC POIVETUL GTIV EIKOVA,
5.2.3010 SmartLabbo amobnkevtei og kdbe cuokevn oto apyeio “filename.time.txt’o
YXPOVOG amOKPIONG TOV ATOTEAECUATOV OT®G avaeépape oty evotnra 5.1.4 kot oo

apyeio “filename.power.txtn katavalmon TG EVEPYELNG TNG KIVITHG CLGKEVTG.

2V cuvéyela Ba opyavOGOLLE ToL OAOL TAL TTO TAV® OTOTEAEGUOTA Yol TV dNpovpyel
TOV YPAPIKAV Topactdoeov omov 0o pag Pondnocovv va eEdyovps oo O1KA HOg

GULUTEPACLLOITAL.

[af?@i' HT13YTJ26874 [ from SH17PTJ04985 6606 from SHOAPP -.] Fi@;ml:j'-'-\_iasii_-_u:m:]

Centralized SmartPzP Centralizod SmartP2P

Centalized SmartP2P

Centalized SmartP2P 5 Centalized SmartP2P

Number of Users Number of Users

Start User

1P:

=2 =2
mery home power back meru home power back meru home power back meru  home power back

Close Close Close Close

meru  home power back

Ewkova 5.2.3: EktéAeon Nelpapdtwy oto SmartLab
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Kepdraro 6

Hewpapoatikd Amoteréopata

6.1 Ewayoyn

6.2 Ilepopatikd Amoteléopata yio xpovo amdKpLong
6.3 Ilepopatikd Amoteléopata yio vEpyeLd

6.4 Ilepopatikd Amoteléopata yio xpovo amdKpLong
6.4.1 XbHvoro Agdouévov DBLP ko Geolife

6.4.2 XbHvoro Aedopévov Pics-n-Trails

6.1 Ewayoym

Xe auT0 10 KePAAN0 B0 TOPOVGIACOVLE TO TEPAUATIKE OTOTEAECUATO TO OOl
TPOEKLYAV atd Ta GEVAPLO oL TPEEANE. XTOYXOC MaG €ival va aEl0AOYNGOLUE GTO
GUGTNUO TIG TEYVIKEG TTOV OVATTTOYXONKAV 0V £ival 0TOSOTIKEG (OC TTPOG TNV KATAVAAMGN
™G EVEPYEWG, TO XPOVO QTOKPIONG TMV OTOTEAECUATMOV TOV PTAVOLV GTO YPNOTY TOL
VoPdAlel TO gpdTNHO KAODG emiong Kol ®¢ Tpog 1o pLoOud avakinong (apOpog
dedopéveV OV OTAVOVY GTO XPNOTN 7OV LTOPAAAEL TO epOTNUA GE GYEOT UE TO
ouvolMKko aplBpd amotelecudtov mov €xet OAO0 TO OIKTLO YL TO GCULYKEKPLUEVO
gpdmua). H mepapotikny pekémm éywve mavo oe 10 é€vmveg kivntég ovokevég HTC
Desire pe molomhd vipata. T va éyovpe mo okpiPf] amoteAéopoto £YOVUE

emavorapet to TeEpapate T€6oepels (4) popic.
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6.2 Iepopatikd ATOTEAEGRATO VLU YPOVO ATOKPLENG

o XYivoio Asdopéveov DBLP kar GeolL ife

16000

14000

12000

10000

mRW

8000 W BFS

® MOEA/D

6000 m NSGA-II

4000

2000

21 32 23 24 25

Ewkova 6.2.1: TpadLk mapdotaon Tou XpOVou artoKpLong yLa KAOs cevaplo yla cUVolo Sedopévwv
DBLP kot Geolife

H mo mave ypagikh topdotacn (ewove 6.2.1)mapovctdlel to xpoévo mov ypeldloviol
VO QTACOVV TO. ATOTEAEGUATA GTO YPNOTH O OTOI0C VTOPAAAEL TO EPMTNUA GTO dIKTVO
v, To ovvolo dedopévav DBLP kol GeolLife.I'a kdbe oevapio tpé€ape To meipapio Kot

v g téooepig (4) teyvikég (MOEAD, NSGA-II, RW, BES).
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e XYvvoiro Asdopévov Pics-n-Trails

12000

10000

8000
B RW
6000 W BFS
B MOEA/D
B NSGA-II

4000

2000

21 22 23 24 25

Ewkova 6.2.2: TpadLki mapAotaon Tou XpOVou artoKpLong yla KAOs oevaplo yla cUVolo Sedopévmv
Pics-n-trails

H mo néve ypagikh mopdotacn (wovoe 6.2.2)tapovctdlel to xpoévo mov ypetdloviol
VO QTACOVV TO. ATOTEAEGUOTA GTO YPNOTH O OTOI0C VTOPAAAEL TO EPMTNUA GTO dIKTVO
v To 6Vvoro dedopévav Pics-n-trailsIa kabs cevapilo tpéapie o meipapLo Kot Yo Tig

téooepis (4) teyvikéc (MOEAD, NSGA-II, RW, BES).

ATO TIC O TOVD YPOEIKES TapaoTdosls (ewove 6.2.1kat sikova 6.2.2) umopodue va
TopatnpReovpe 4t ot TeXViIKEG molvkpitnpiov (MOEA/D, NSGA-II) éxovv kalvtepeg
eMBOGEI 6T0 YpOVO amokpiong oe oyéomn pe TG omiég teyvikés (BFS, RW). Avto
0QEILETAL GTO YEYOVOG OTL OTIC TEXVIKEG TOAVKPLTIPI®MV dev cvpumepthapdvovtal dhot ot
koépupor péoa oto dEvIpo Spopordynong av dev yperdloviorl Kot £T61 To epdTNUO Oa
nmepdioet amd mo Alyovg koOpPovg péoa o6to diktvo. Xtnv avtifetn mepimtmorn To
epdTUa Oo mepdosl amd OGAovg Tovg KOPPovg apod Kol ot dvo texvikég (RW, BES)
SUUTEPIAAUPAVOVY OAOVG TOVG EVEPYOLS YPNOTEG TOL OIKTOOVL HECH OTO OEVTPO

dpoporoynong.
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6.3 Ieaipopatikd ATOTELEGCRATA YO EVEPYELD

e Yivoio Asdopéveov DBLP kar Geol ife

12000
10000
8000
H RW
6000 W BFS
m MOEA/D
4000 M NSGA-II
2000
0 -
21 32 23 24 25

Ewkdva 6.3.1: Mpadiki mapdotach TG KATavaAwong eVEPYELAG yLot KABE ogvApLo yia cUVOAO
6eb6opévwv DBLP kau Geolife

H mo mive ypagikny mapdotacn (swova 6.3.1) mapovoidler v evépyelo. mov
KoTavaA®vouy OAOL Ol gvepyol ¥pNoTeS o€ KAOE GEVAPLO Y10 TO GUVOAO OEOOUEVMV
DBLP xov Geolife. o kdbs cevaplo tpéfape to meipopa kol yo tig téooepig (4)
teyvikég (MOEAD, NSGA-II, RW, BFS).
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e XYvvoiro Asdopévov Pics-n-Trails

9000

8000

7000

6000

B RW
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2000

1000 -

21 32 23 24 25

Ewkova 6.3.2: TpadLki mapdotaon TG KATAVAAWONG EVEPYELAG Yia KAOE oevapLo yLa cUVoAo
Sedopévwy Pics-n-trails

H mo mive ypagikny mapdotacn (swova 6.3.2) moapovoidlel v evépyelo. mov
KOTOVOADVOLV OAOL 01 EVEPYOL ¥PNOTEG O0E KAOE GEVAPLO Yo TO cVUVOLO dedopévmv Pics-
n-trails. o kaBe cevapo tpé€ope 10 TElpapa Kot ywo T téoceplg (4) TEXVIKEG
(MOEAD, NSGA-II, RW, BFS).

ATo TI¢ O TAVe YpaPIKiC Topaotdacelg (sikova 6.3.1kat sikova 6.3.2) mapatnpodue
ot ot teyvikég moAvkprtnpiov (MOEA/D, NSGA-II) éxovv koddtepeg EMOO0ELS GTNV
GUVOMKT KOTAVAAMGN TNG EVEPYEWNS ATTO OAOVS TOVG EVEPYOVS ¥PNOTES TOV SIKTVOV GE
oxéon pe g amiég teyvikég (BFS, RW).Avtd opsiletal 6T0 yeYOVOG OTL GTIG TEXVIKES
ToAVKPLTIpiV dev cvpmepthappdvovtal OAOL ol gvepyol XPNOTEC WEGO GTO OEVIPO
dpoporoynong av dev ypetdlovtol kol £Tol 10 epOTNUA Ba Tepdoel amd Mo Alyovg
KopuPovg pésa 6to diktvo. v avtifetn nepintwon 1o epdTNUA o Tepdoel amd dhovg
ToVg KOpPovg apod ko ot dvo teYViKEG (RW, BFS)cvunepihappdvovuv 6lovg tovg

EVEPYOVG YPNOTEG TOV OIKTOOVL HEGH 6TO OEVTPo dpopordynons. Emiong mapatnpodpe
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OTL pe TV adENCT TOV XPNOTOV TOV SIKTLOV TETLYOIVETAL PEYOADTEPT] LEI®ON GTNV

GUVOAIKT] KOTOVOAMOT) TNG EVEPYELUG.

6.4 Ieapopotikd Aroteléopata Yo poOpo avakineng

e XYivoio Asdopéveov DBLP kar Geol ife

1.2

m RW

W BFS

B MOEA/D
m NSGA-II

21 22 23 24 25

Ewkova 6.4.1: Tpadikn mapdotaon Tov pubpol avakAnong yia KAOs cevaplo yla cUVoAo SeSopévwv
DBLP kot Geolife

H mo mivo ypagiky mopdotacn (sikéva 6.4.1) mapovcidlel 10 mOGOGTO TOV
ATOVTHGEDV OV PTAVOLV GTO XPNOTN O 0T0I0¢ VAOPAULE TO EPAOTNO GTOVG VITOLOITOVG
eVePYOC YPNOTEG TOV OIKTVOV Yo To oVvoro dedopévav DBLP kow GeolLife. o kdbe
oevaplo TpeLape to Teipapa kot yuo Tic téooepis (4) texvikég (MOEAD, NSGA-II, RW,
BFS).
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e XYvvoiro Asdopévov Pics-n-Trails

1.2

HRW

W BFS

B MOEA/D
B NSGA-II

21 22 23 24 25

Ewdva 6.4.2: Npadiki mapdotach tou pubuol avdkAnong yla Kabs ocevdplo yia cUVolo eSopévwv
Pics-n-trails

H mo mivo ypagikr mopdotaocn (sikova 6.4.2) mopovctdlel 10 m0G06TO TOV
ATOVTHGE®V OV PTAVOLV GTO XPNOTN O 0T010G VIOPALE TO EPAOTNA GTOVG VTOAOITOVS
evePYONS YPNOTES TOV SIKTHOV Yo TO GVUVOLO dedopévmv Pics-n-trailsI'a kabe cevipro

tpé€ape to meipapa kot ya tig téooepig (4) texvikég (MOEAD, NSGA-II, RW, BFS).

ATd TIC O TAVO YPOEIKES TapacTdoels (euwove 6.4.1kat eikova 6.4.2) pmopovue va
mopatnpnoovpe 0Tt epinov 10 80% TV GLVOMK®OV OTAVINCE®Y TOL H10.0£TOVLY OAOL O
gvepyol YPNOTEG PTAVEL GTOV YPNOTN 7OV VLAOPAAE TO EPAOTNUO YO TIC TEYVIKEG
molvkprtnpiov (MOEAD, NSGA-II). Avtd sivar Aoyikd a@ov OTIG TEXVIKEG QVTEG
pmopel va. unv cuopmeptAapPavouy KATolovg ¥pNoTteg Tov Ol0BETOVYV ATAVTNGES GTO
EPOTNUO Y10 AOYOVUG KOAVTEPTG EMIOOONG OC TPOG TNV EVEPYEWNL KOl XPOVO. XNV
avtifetn mepintmon otig vrorowneg teyvikég (RW, BFS)mapatnpsitol va gtavouv OAeg
Ol OMOVTHACELS GTO Y¥PNOTN TOL VAOPOUAE TO EPOTNUA AOY® TOV OTL TO gpOTNUO Oa
TEPAGEL ATO OLOVG TOVG EVEPYOVG XPNOTESG TOL d1KTVOV. ETtiong, yia T1g ekteléoelg tv

TEPAUATOV Yoo To cOUVoAo dedopévav Pics-n-trailsomov wico and kdbe meprypaon
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VIGPYEL EVA GHVOLO POTOYPAPLOV TTopaTnpovue 0Tt yia Thv te)vikn MOEA/D @tdvovy
TEPLOCOTEPO OEOOUEV GTOV YPNOTH OV VIOPAUAE TO EPOTNUO GE GYEGN LE TNV TEXVIKN
NSGA-II. ' 10 civoro dedopévaov DBLP kot GeoLifedmov éxovpe v id1a mocoTnTO
dedopéEvoV KATm omd KAOe TITAO dev UTOPOVUE VO KAVOLUE TNV 1010, d1aTicTOON apov

o€ Kamoto, oevaplo £xel Kahvtepes emdmaoelg N texvikn MOEA/D kot og dAho 1) TEXVIKY
NSGA-II.

60



Kepdiaro 7

Youmepaopoto Ko Mehrhovtikég Emextdosig

7.1  XZvumepdopoto

7.2  Melovtikég Enextacerc

7.1 ZXoumepdopota

2TOY0GC NG MOPOVCAS OMAMUATIKNG €pyaciag Mtav 1 dnpovpyio VoG GLGTAUATOS
avalntnong dedopévav o €va diktvo opdTiy (P2P) vy EEVTves KIVINTEG GUGKEVEG TO
01010 VAOTOEL KATOLES TEYVIKES Y10 ATOJOTIKT avalnTnon kot ac@dieia dedopévov. H
avaykn avt TponAbe amd v paydaio avaTTuén TV EEVTVEOV KIVTOV GLGKELMOV T
omoia mapaTNPNONKAV VoL VGTEPOLV G BENATA EVEPYELOG Kal amd TNV paydaio avamTuén
TOV KOWOVIKOV SIKTOV®OV TOV 0010V 01 ¥pNoTes Xpetdlovial Vo aGPaAT TPOTO Yo TNV

avToAAay” O€SOUEVOV 0ALG Kol avalTnonN dVTOV 6TOVG VTOAOITOVG YPNOTES.

‘Etor viomombnke 1 epappoyn SmartP2Pn omoia viomolohoe V0 amhéc TeXVIKEG
avalnmong kot 600 teyvikég molvkpinpiov. O TpoOTOg AEITOLPYING TOV GLGTALOTOG
dloedMle TV TPOoTaGio. TOV OESOUEVOV TMV XPNOTOV Ao Ol YPNOTES dEV NTAV
VIOYPEDMUEVOL VO, GTEAVOLV Ta. Oed0UEVA TOVG GTOV EELANPETNT] TOL GLGTAUATOG OAAG,
puévo pio chHVToun TEPLYpaen Tov o yapoktpile. Me avtd Tov Tpdmo KaAVPONKE TO

KOUUATL TNG OGPAAELNG TOV OEOOUEVOV TV YPNOTDV.

21N GUVEKELD 1 A0dO0TIKY avalnTnon dmoeTd®inke PEG amd Ho GePd TEPUAUATOV

OV TPOYUATOTONONKAV Yot TNV 0EOAOYNOT TOV TEYVIKOV TOAVKPLTNPi®mV. ZOUP®mVA
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LE TO OMOTEAEGUOTO TTOL THPOUE OO TNV TEPAUOTIKN Sadikacio KataAnEape 6to
CUUTEPOGLLO OTL [E TIG TEYVIKEG TOAVKPLTNPI®V UTOPOVUE VO TETOYOVLE LI OTOSOTIKT
avalnon aeov ol TEYVIKEG AVTEG TTPOGPEPOVY KAAVTEPES EMOOGELS TOGO GTO YPOHVO
ATOKPIONG TOV OTOTEAEGUATOV OCO KOl OTNV EVEPYEINKN OTA00N TOV KWNTOV

CVOKELODV.

YVVERMG, 01 TEXVIKEG TOALKPLTNPi®V GLVEBOAOY TNV advvapio TG KOTOVAA®ONS TG
evépyelag amod TG EEVTTVEG KIVITEG GLGKEVEC TTOL ElYE TOPOLGLUGTEL KOTd TNV avalnTnon
J€JOUEVMV GTOVG VITOAOLTOVS ¥PNOTEG TOV d1kTHOL. Emtiong éva dAho cuurépacua mwov
SmoTOONKE KATA TNV TEWPARATIKY dtodikacio HTav OTL Pe TNV avENoT TOV ¥PNoTOV

TOV OIKTVOL TO TOGOGTO EEOIKOVOUNGNG EVEPYELNG OO TIG KIVNTEG GUGKEVEG LEYAAMVE.

7.2  Mehlhovrikég Enekracelg

To ocvomnua mov viomomnke Bo pmopovce vo emektabel £161 OOTE Vo elval EVIEADC
Katavepnuévn. Aniadn, va omopakpuoviel o EumnpeTnTG O OMOI0C EKTEAEL TOVG
aiyopiBpuovg (MOEA/D, NSGA-Il, BFS ka1 RW) xair va dnpiovpynfei éva
QITOKEVTPIKOTOMUEVO GVGTNHO. opdTIHY diktvwov (P2p). ‘Etol 6o pmopécovpe va

GLYKPIVOLUE TNV ATTAS00T TV dVO GUGTNUAT®V Y10, TIG TEXVIKEG TOL VAOTOIONKOV.
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H(lp('lp‘ﬂ]]l(l A if recall == '100":
device.drag((60, 550), (409, 550), 1.0,)120
if int (recall) < 100:
Mapoveioon K@dwa MonkeyRunner yw tqv E@appoyn s=61+35%int(recall)/10
SmartP2P device.touch(s, 550, device. DOWN_AND_UP)
def select_alg (device, alg, word):
Ewayoym

Kédicac MonkeyRunner MonkeyRunner.sleep(0.85)

#write search word
device.touch(250, 240, device. DOWN_AND_UP)

Ewoyoym device.press('KEYCODE_DEL', device. DOWN_AND_UP)

device.press('KEYCODE_DEL', device. DOWN_AND_UP)
To epyodeio monkeyrunnermapéyst éva APl yo T ouyypagn TPOYPOUUATOV TOV device.press('KEYCODE_DEL', device. DOWN_AND_UP)
eléyyouv pio cuokevry Android 1 €opotwthy (emulator)ektog tov Android kddwko. T device.press(KEYCODE_DEL', device. DOWN_AND_UP)
™ dnuovpyia evog monkeyrunnelunopei va ypagtei éva mpodypappo oe Pythonmov device.press(KEYCODE_DEL', device. DOWN_AND_UP)
gykabotd i epappoy Android ) eEAéyyel mokéta o omoio pmopei vor TPEEEL, oTELVEL device.press(KEYCODE_DEL', device. DOWN_AND_UP)
TANKTPOLOYNGELS OTNV KIWNTH GLOKELY], TAipveL OTIyHOTVTO NG OlEMAPNG, KoL device.press('KEYCODE_DEL', device. DOWN_AND_UP)
amodnkedel gucdveg oto otabud epyasios. To epyareio monkeyrunnekyst oyediootel device.press('KEYCODE_DEL', device. DOWN_AND_UP)
KUpiog Yoo vor SOKIUAZOVTOL EQUPUOYEG KOl GUGKEVEG OTO AELTOVPYIKO TOVG KOUUATL device.press('KEYCODE_DEL', device. DOWN_AND_UP)
OAAG VIAPYEL KOL 1) SLVATOTNTO VO XPNGIHOTOO0DY KO Y100 GALOVG GKOTTOVG. device.press('KEYCODE_DEL', device. DOWN_AND_UP)

device.press('KEYCODE_DEL', device. DOWN_AND_UP)
Kddwag MonkeyRunner device.press('KEYCODE_DEL', device. DOWN_AND_UP)

device.type(word)
#! Jusr/bin/env monkeyrunner

from com.android.monkeyrunner import MonkeyRunihdonkeyDevice device.touch(20, 790, device.DOWN_AND_UP)
import time MonkeyRunner.sleep(0.55)
import os
import sys #select algorithm
def select_tree (device, recall): if alg == 'RW".
device.touch(30, 690, device. DOWN_AND_UP) device.touch(80, 330, device. DOWN_AND_UP) (yy RW: 330 BFS: 417
MOEAD: 502, NSGAIl: 570
if alg == 'BFS"



device.touch(80, 417, device. DOWN_AND_UP) (} RW: 330 BFS: 417

MOEAD: 502, NSGAII: 570
if alg == 'MOEAD"

device.touch(80, 502, device. DOWN_AND_UP) (} RW: 330 BFS: 417

MOEAD: 502, NSGAII: 570
if alg == 'NSGAII":

device.touch(80, 570, device. DOWN_AND_UP) (} RW: 330 BFS: 417

MOEAD: 502, NSGAIl: 570
#press go button
device.touch(170, 667, device. DOWN_AND_UP)

def write (device, ip, port, id, passl):
#write ip
device.touch(274, 95, device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.type(ip)

#write port
device.touch(274, 225, device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
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device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.type(port)

#write user id

device.touch(274, 350, device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.type(id)

device.touch(20, 790, device. DOWN_AND_UP)
MonkeyRunner.sleep(0.55)

#write password

device.touch(274, 450, device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.press('KEYCODE_DEL', device. DOWN_AND_UP)
device.type(passl)

device.touch(20, 790, device. DOWN_AND_UP)
MonkeyRunner.sleep(0.55)
device.touch(20, 790, device. DOWN_AND_UP)
MonkeyRunner.sleep(0.95)

device.touch(420, 790, device. DOWN_AND_UP)
MonkeyRunner.sleep(0.55)
#select_alg (device)
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if len(sys.argv) == 10:

def connect (device, ip, port, id, passl): ip = sys.argv[2]
#open menu port= sys.argv[3]
MonkeyRunner.sleep(0.55) id = sys.argv[4]
device.press('KEYCODE_MENU', device. DOWN_AND )UP passl = sys.argv[5]
MonkeyRunner.sleep(0.55) alg = sys.argv[6]

word = sys.argv[7]

#push connect button recall = sys.argv[8]
device.touch(388, 658, device. DOWN_AND_UP) decision = sys.argv[9]
MonkeyRunner.sleep(0.55) connect(device, ip, port, id, passl)

select_alg (device, alg, word)
write(device, ip, port, id, passl) MonkeyRunner.sleep(130.0)
select_tree (device, recall)
def main(): device.touch(50, 761, device. DOWN_AND_UP)
device = MonkeyRunner.waitForConnection()
if _name__ =='_main__"
device.startActivity(component="dmsl.Smartp2p.apmdSmartp2p.app.SMARTP2PF main()
ULLActivity")
if len(sys.argv) == 6:
ip = sys.argv[2]
port= sys.argv[3]
id = sys.argv[4]
passl = sys.argv[5]
connect(device, ip, port, id, passl)
if len(sys.argv) == 8:
ip = sys.argv[2]
port= sys.argv[3]
id = sys.argv[4]
passl = sys.argv[5]
alg = sys.argv[6]
word = sys.argv[7]
connect(device, ip, port, id, passl)

select_alg (device, alg, word)
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H(Ip(’lp‘ﬂ“l(l B FOREIGN KEY ([PROFILES_USER_ID]) REFERENCES [USER
([USERS_ID])
Béon Acdopévov ON DELETE CASCADE
E&umnpemtig SmartOpt )
SmaerP2Epappoyn
GO
Baon Asdopévav CREATE TABLE INFO
(
Anpovpyia [Mvékov INFO_USER INT,
INFO_LON FLOAT,
CREATE TABLE USERS INFO_LAT FLOAT,
( INFO_X FLOAT,
USERS_ID INT IDENTITY (1,1), INFO_Y FLOAT,
USERS_UNAME VARCHAR (30) NOT NULL UNIQUE, INFO_TIME datetime
USERS_PASS VARCHAR (10) NOT NULL,
USERS_IP VARCHAR (16), CONSTRAINT [FK__INFO_1]
USERS_PORT VARCHAR (5), FOREIGN KEY ([INFO_USER])  REFERENCES [USERS]
USERS_ONLINE INT ([USERS_ID])
ON DELETE CASCADE
CONSTRAINT [PK_USERS] )

PRIMARY KEY ([USERS_ID])

CREATE TABLE MAPPING_WITH_QUSER

GO (
MAPPING_QUSER INT,
CREATE TABLE PROFILES MAPPING_WITH_QUSER INT,
( MAPPING_IM_USER_ID INT
PROFILES_TITLE VARCHAR (300),
PROFILES_USER_ID INT, CONSTRAINT [FK_MAPPING_WITH_QUSER_1]
PROFILES_QUANTITY INT FOREIGN KEY ([MAPPING_QUSER]) REFERENCES [USERS]
([USERS._ID])
CONSTRAINT [FK__PROFILE_1] ON DELETE CASCADE)
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Suvapthoel - Aodikaocisg

USE SMARTP2P
GO
create PROCEDURE REGISTER_USER
@IP VARCHAR (16),

@PORT VARCHAR (5),
@NAME VARCHAR (30),
@PASS VARCHAR (10)

AS

if ((SELECT USERS_UNAME FROM USERS WHERE
USERS_UNAME = @NAME) = @NAME)
BEGIN
Raiserror(50005, 11, 1)
RETURN
END

INSERT  INTO  [USERS] (USERS_IP,  USERS_PORT,
USERS_ONLINE, USERS_UNAME, USERS_PASS)
VALUES (@IP, @PORT, 0, @NAME, @PASS);

DECLARE @ID INT

SET @ID = DBO.GET_USER_ID_BY_NAME (@NAME)

declare @i int

declare @max int

set @i=1;

set @max = dbo.GET_NUM_USERS()
while (@i<=@max)

begin
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insert into [MAPPING_WITH_QUSER] (MAPPING_QUSER,

MAPPING_WITH_QUSER)
values (@ID, @i);
set @i=@i+1
end
set @i=1;
while (@i<=@max-1)
begin

insert into [MAPPING_WITH_QUSER] (MAPPING_QUSER,

MAPPING_WITH_QUSER)
values (@i, @ID);
set @i=@i+1

end

GO

USE SMARTP2P

GO
create PROCEDURE CONNECT_USER
@ID INT,
@PASS VARCHAR (10),
@IP VARCHAR (16),
@PORT VARCHAR (5)
AS

if (SELECT USERS_ID FROM USERS WHERE USERS_PASS

@PASS AND USERS_ID = @ID) = @ID)
BEGIN
UPDATE USERS
SET USERS_IP=@IP,
USERS_ONLINE =0
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USERS_PORT=@PORT,



WHERE USERS_ID = @ID AND USERS_PASS = @PASS

EXECUTE REMOVE_USER_PROFILE @ID

EXECUTE REMOVE_USER_INFO @ID USE SMARTP2P
GO
UPDATE USERS ALTER PROCEDURE INSERT_PROFILES
SET USERS_IP=@IP, USERS_PORT=@PORT, @ID INT,
USERS_ONLINE =1 @TITLE VARCHAR (300),
WHERE USERS_ID = @ID AND USERS_PASS = @PASS @QNUM INT
AS
END
else if ((SELECT USERS.USERS_ONLINE FROM USERS WHERE
BEGIN USERS.USERS_ID = @ID) = 1)
Raiserror(50004, 11, 1) BEGIN
RETURN INSERT INTO [PROFILES] (PROFILES_TITLE,
END PROFILES_USER_ID, PROFILES_QUANTITY)
GO VALUES (@TITLE, @ID, @QNUM);
END
else
USE SMARTP2P BEGIN
GO Raiserror(50002, 11, 1)
create PROCEDURE TERMINATE_CONNECTION_USER RETURN
@ID INT END
AS
GO
UPDATE USERS
SET USERS_ONLINE =0
WHERE USERS_ID = @ID
USE SMARTP2P
EXECUTE REMOVE_USER_PROFILE @ID GO
EXECUTE REMOVE_USER_INFO @ID CREATE PROCEDURE INSERT_INFO
GO @ID INT,
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@LATIT FLOAT,
@LONGT FLOAT

AS USE SMARTP2P
GO
if ((SELECT USERS.USERS_ONLINE FROM USERS WHERE create FUNCTION GET_NUM_USERS ()
USERS.USERS_ID = @ID) = 1) RETURNS INT
BEGIN
INSERT INTO [INFO] (INFO_USER, INFO_LAT, INFO_LR, AS
INFO_TIME) BEGIN
VALUES (@ID, @LATIT, @LONGT, GETDATE ()); RETURN (SELECT COUNT(*) FROM USERS)
END
END GO
else
BEGIN
Raiserror(50003, 11, 1)
RETURN USE SMARTP2P
END GO
GO CREATE FUNCTION GET_USER_PROFILE (@ID INT)

RETURNS @TITLE TABLE
(

STRING VARCHAR (300)

USE SMARTP2P )
GO
create FUNCTION GET_ACTIVE_USERS () AS
RETURNS INT BEGIN
INSERT INTO @TITLE
AS SELECT PROFILES.PROFILES_TITLE
BEGIN FROM PROFILES
RETURN (SELECT COUNT(Y) FROM USERS WHERE WHERE PROFILES.PROFILES_USER_ID = @ID
dbo.USERS.USERS_ONLINE=1)
END RETURN;
GO END
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GO

USE SMARTP2P

GO

CREATE FUNCTION GET_NUMBER_OF_USER_PAPER (@ID INT)
RETURNS INT

AS
BEGIN
RETURN (SELECT COUNT (*) FROM DBO.GET_USER_PROEIL
(@1D))
END
GO

USE SMARTP2P

GO

CREATE FUNCTION
GET_NUMBER_OF USER_PAPER_WITH_SPESIFIC_WORD (@!IOTJN\@WORD
VARCHAR (30))

RETURNS INT

AS
BEGIN
RETURN (SELECT COUNT (*) FROM DBO.GET_USER_PROEIL
(@ID) WHERE STRING LIKE '%' + @WORD + ‘%)
END
GO
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--id = id ekeinou pou einai o querry peer

USE SMARTP2P

GO

aLTER FUNCTION RESULTS WITH_COUNT (@ID INT, @WORD

VARCHAR (30))

RETURNS @ResultTable Table

(
Usersld int,
COUNT_PAPERS int,
COUNT_WITH_FILTER int,
TOTAL_TITLE_BYTES int

AS
BEGIN
declare @i int
declare @max int
declare @real_id int
set @i = 0;
set @max = dbo.GET_ACTIVE_USERS()
while (@i<@max)
begin
set @real_id = (select dbo.ReturnMappedUser ((@D)
insert into @ResultTable (Usersid, COUNT_PAPERS,
COUNT_WITH_FILTER, TOTAL_TITLE_BYTES)

values (@i,
(select
dbo.GET_NUMBER_OF_USER_PAPER(@real_id)),
(select

dbo.GET_NUMBER_OF_USER_PAPER_WITH_SPESIFIC_WORD(@@rie,
@WORD)),



(select (sum (LEN WHERE PROFILES.PROFILES_USER_ID = @ID
(PROFILES.PROFILES_TITLE)*PROFILES.PROFILES_QUANTY)) GO

from PROFILES

where  PROFILES.PROFILES_USER_ID =

@real_id and PROFILES.PROFILES_TITLE LIKE '%' + @\RD + '%")) USE SMARTP2P
set @i = @i +1; GO
end CREATE PROCEDURE REMOVE_USER_INFO
@ID INT
return AS

DELETE FROM INFO

END WHERE INFO.INFO_USER = @ID
GO GO
USE SMARTP2P USE SMARTP2P
GO GO
CREATE PROCEDURE REMOVE_USER CREATE FUNCTION GET_USER_ID _BY_NAME (@NAME VARCHAR

@ID INT (30))
AS RETURNS INT

DELETE FROM USERS

WHERE USERS.USERS_ID = @ID AS
GO BEGIN

RETURN (Select USERS_ID FROM USERS WHERE
--execute REMOVE_USER 8 USERS_UNAME =@NAME)
END
GO

USE SMARTP2P USE SMARTP2P
GO GO
CREATE PROCEDURE REMOVE_USER_PROFILE create function CalculateGPSDistance

@ID INT (
AS @lat1 float,

DELETE FROM PROFILES @Ilonl float,
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)

@lat2 float,
@Ilon2 float

returns float

as
begin

J*
a = Math.P1/180;

latl = eval(form.latadd.value * a);//convert &aian
lat2 = eval(form.latbdd.value * a);

latldir = form.latadirdd.value;

lat2dir = form.latbdirdd.value;

lonl = eval(form.lonadd.value * a);

lon2 = eval(form.lonbdd.value * a);

lonldir = form.lonadirdd.value;

lon2dir = form.lonbdirdd.value;

*

DECLARE @a FLOAT

SET @a = PI()/180.0

SET @latl = @latl * @a
SET @lat2 = @lat2 * @a
SET @lonl = @lonl * @a
SET @lon2 = @lon2 * @a

J*
calculate readian distance, assume latl, lotf,, Itan2 are in degrees
tl = Math.sin(latl) * Math.sin(lat2);

t2 = Math.cos(latl) * Math.cos(lat2);

t3 = Math.cos(lon1 - lon2);

t4 =12 *13;

t5 =11 + t4;

2 * ATAN(1)

end

rad_dist = Math.atan(-t5/Math.sqrt(-t5 * t5 +1)? * Math.atan(1);
*/

DECLARE @t1 FLOAT

DECLARE @t2 FLOAT

DECLARE @t3 FLOAT

DECLARE @t4 FLOAT

DECLARE @t5 FLOAT

SET @t1 = SIN(@latl) * SIN(@lat2)
SET @12 = COS(@latl) * COS(@lat2)
SET @t3 = COS(@lonl - @lon2)

SET @t4 = @t2 * @t3

SET @t5 = @tl1 + @t4

DECLARE @RESULT FLOAT
IF @t5<>1
BEGIN
SET @RESULT = ATAN((-1*@t5)/SQRT(-1*@t5*@t5 +)L}

END
ELSE
BEGIN
SET @RESULT =2 * ATAN(1)
END
--CALCULATE MILES
SET @RESULT = 3437.74677 * 1.1508 * @RESULT
--CALCULATE METERS FROM MILES
SET @RESULT = 1.6093470878864446*1000.0*@RESULT
RETURN @RESULT
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GO

USE SMARTP2P
GO
create function Distances_between_A_Users (@ID int
returns @DISTANCE_TABLE TABLE
(
USER_A INT,
USER_B INT,
DISTANCE FLOAT

as

begin

DECLARE @i int
DECLARE @j int
DECLARE @max int
DECLARE @userl int
DECLARE @user2 int
DECLARE @longl float
DECLARE @long2 float
DECLARE @latl float
DECLARE @lat2 float
set @i =0;

set @max = dbo.GET_ACTIVE_USERS()
while (@i<@max)

begin
set @j = @i+1;
while (@j<@max)
begin

set @userl = (select dbo.ReturnMappedUser(@li);
set @user2 = (select dbo.ReturnMappedUser(@IpD);

--a) ipologismos gia to kathe userid to longté kai

latitude gia tin teleftea xroniki stigmi

CalculateGPSDistance

USER_B, DISTANCE)

Set @longl = (select dbo.ReturnLastLonUser(@Wkxe
Set @long2 = (select dbo.ReturnLastLonUser(@)xe
Set @latl = (select dbo.ReturnLastLatUser(@Wer
Set @lat2 = (select dbo.ReturnLastLatUser(@)ser

--b)na ta perasw san parametro stin pio pamarssi

insert INTO ~ @DISTANCE_TABLE  (USER_A,

VALUES(@i, @j,
dbo.CalculateGPSDistance(@latl,@longl, @lat2, @png
set @=@j+1
end
set @i=@i+1
end
RETURN ;
end
GO

USE SMARTP2P
GO

CREATE Procedure create_Query
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@ID INT set @p = (select dbo.isActive(@i))
AS end
UPDATE MAPPING_WITH_QUSER
SET MAPPING_IM_USER_ID =-1 GO
WHERE MAPPING_QUSER = @ID
USE SMARTP2P
UPDATE MAPPING_WITH_QUSER

SET MAPPING_IM_USER_ID =0 GO
WHERE MAPPING_QUSER = @ID and MAPPING_WITH_QUSER
@ID create function ReturnMappedUser (@Qid int, @ ukigt)
returns int
declare @i int as
declare @p int begin
declare @max int Return (select MAPPING_WITH_QUSER from
declare @count int MAPPING_WITH_QUSER where MAPPING_QUSER = @Qid and
MAPPING_IM_USER_ID = @userld)
set @i=1; end
set @count=1;
set @max = dbo.GET_ACTIVE_USERS() GO
set @p = (select dbo.isActive(@i))
while (@count<@max) USE SMARTP2P
begin
if (@i<>@ID and @p = 1) GO
begin
UPDATE MAPPING_WITH_QUSER create function ReturnLastLonUser (@userld int)
SET MAPPING_IM_USER_ID = @count returns float
WHERE MAPPING_QUSER = @ID and as
MAPPING_WITH_QUSER = @i begin
Return (Select INFO.INFO_LON
set @count = @count+1; from INFO
end Where info.INFO_USER=@userld
and INFO.INFO_TIME = (select
set @i=@i+1 MAX(INFO.INFO_TIME)



RETURNS INT

from INFO
AS
where info.INFO_USER=@userld)) BEGIN
end RETURN (SELECT USERS.USERS_PORT FROM users where
users.USERS_ID = @ID)
go END
GO
USE SMARTP2P
GO USE SMARTP2P
create function ReturnLastLatUser (@userld int) GO
returns float CREATE FUNCTION GET_IP (@ID INT)
as RETURNS VARCHAR(15)
begin
Return (Select INFO.INFO_LAT AS
from INFO BEGIN
Where info.INFO_USER=@userld RETURN (SELECT USERS.USERS_IP FROM users where
and INFO.INFO_TIME = (select users.USERS_ID = @ID)
MAX(INFO.INFO_TIME) END
GO
from INFO
where info.INFO_USER=@userld))
end USE SMARTP2P
GO
go CREATE FUNCTION isActive (@ID INT)
RETURNS INT
USE SMARTP2P AS
GO BEGIN

CREATE FUNCTION GET_PORT (@ID INT)
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if ((select USERs_ID from USERS where USERS_ONEIN 1 and

USERS_ID = @ID) = @ID)
return 1
return O
END
GO

Anuovpyio XeoAudtov

Exec sp_addmessage

@msgnum=50002,

@severity=11,

@msgtext="Not possible to add profile, Not connd'cte
@with_log="true'

I*,

@replace= "replace'/

Exec sp_addmessage

@msgnum=50003,

@severity=11,

@msgtext="Not possible to add info, Not connected',
@with_log="true'

Exec sp_addmessage
@msgnum=50004,

@severity=11,

@msgtext="Invalid User Id or Password',

@with_log="true'

Exec sp_addmessage
@msgnum=50005,

@severity=11,

@msgtext="Username Already Exists',
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@with_log="true'

E&vmmpetntiig SmartOpt

package ServerApi;

import java.io.*;

import java.net.*;

public class Server {

private ServerSocket serverSocket;

public Server(int port) {

try
{
serverSocket = new ServerSocket(port);
while (true)
{
Socket socket = serverSocket.accept();
JoinedPeer t = new JoinedPeer(socket);
t.start();
}
}

catch (IOException e) {

System.out.printin("Exception on new ServerSocke e);
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} import matlabcontrol. MatlabConnectionException;
import matlabcontrol.MatlablnvocationException;
public static void main(String[] arg) { import matlabcontrol.MatlabProxy;
new Server(4500); import matlabcontrol.MatlabProxyFactory;
import matlabcontrol.MatlabProxyFactoryOptions;

} class JoinedPeer extends Thread {
} byte[] data;
Socket socket;
JoinedPeer.java ObjectinputStream Sinput;
ObjectOutputStream Soutput;
package ServerApi; DBConnector con;
import java.io.BufferedinputStream; public void sendTree(ArrayList<String[]> tree) thwvs IOException {
import java.io.BufferedOutputStream;
import java.io.File; String str="";
import java.io.FileInputStream; for (inti=0;i<tree.size(); ++i) {
import java.io.FileNotFoundException; str="",
import java.io.FileOutputStream; for (int j = 0; j<tree.get(i).length; ++j){
import java.io.|OException; if (j!=0)
import java.io.ObjectlnputStream; str=str+"";
import java.io.ObjectOutputStream; str = str + tree.get(i)[j];
import java.net.Socket; }
import java.net.UnknownHostException; Soutput.writeObject(str);
import java.sqgl.CallableStatement; Soutput.flush();
import java.sql.SQLException; }
import java.util.ArrayList; Soutput.writeObject("NULL");
Soutput.flush();
import org.math.plot.Draw.Draw3DPlots; }
import BFS.BFSAIg; public ArrayList<String[]> convertTree (ArrayLis8tring[]> tree, String Qid)

throws SQLException
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while (con.GetResult().next()) {

ArrayList<String[]> tree2 = null; lon = con.GetResult().getString ("id");

String str = null; }

intidl =0, id2 =0, port =0; SQL ="Select dbo.ReturnLastLatUser(" + id1'pa% id";
String ip =null; con.getReadOnlyRecordSet(SQL);

String lon=null, lat=null; while (con.GetResult().next()) {

lat = con.GetResult().getString ("id");

CallableStatement cstmt = null; }
String SQL;
tree2 = new ArrayList<String[]> (); if (tree.get(i)[0].equals("-1"))
for (int i=0; i<tree.size(); ++i) id2 =-1;
{ else
SQL = "Select dbo.ReturnMappedUser(™ + Qid,* # i + ™) as {
System.out.printin ("sdfsdfsdfsdip: " + Qid efédfs: " +
con.getReadOnlyRecordSet(SQL); tree.get(i)[0]);
while (con.GetResult().next()) { SQL = "Select dbo.ReturnMappedUser(" + Qid' ¥ *
id1 = con.GetResult().getInt ("id"); tree.get(i)[0] + ") as id2";
} con.getReadOnlyRecordSet(SQL);
¥ while (con.GetResult().next()) {
SQL ="Select dbo.GET_PORT(" +id1 + ") as;id" id2 = con.GetResult().getInt("id2");
con.getReadOnlyRecordSet(SQL); }
while (con.GetResult().next()) { }
port = con.GetResult().getInt ("id"); if (id2==0)
} id2=-1;
SQL ="Select dbo.GET_IP(" +id1 + ") as id"; if (id1==id2)
con.getReadOnlyRecordSet(SQL); str = new String (id1 +"" +"-1"+""+ip %" + port + "
while (con.GetResult().next()) { "+lon+""+ lat);
ip = con.GetResult().getString ("id"); else
} str = new String (id1 +" " +id2 +"" + ip™" + port + "
"+lon+""+ lat);
SQL = "Select dbo.ReturnLastLonUser(" + id1'#a$ id"; tree2.add(str.split(" "));
con.getReadOnlyRecordSet(SQL); }
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return tree2;

public void printTree(ArrayList<String[]> tree) {
for (inti=0;i<tree.size(); ++i) {
System.out.printin(tree.get(i)[0] + " " + treet@)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);

public void sendTree() throws IOException, ClasgMondException,

SQLEXxception {

String id = (String) Sinput.readObject();

System.out.printin("id: " + id);

String pass = (String) Sinput.readObject();

System.out.printin("pass: " + pass);

String decision = (String) Sinput.readObject();

System.out.printin("dec: " + decision);

String time = (String) Sinput.readObject();

System.out.printin("time: " + time);

String recall = (String) Sinput.readObject();

System.out.printin("recall: " + recall);

String Alg = (String) Sinput.readObject();

System.out.printin("Algorithm: " + Alg);

/id="4";
if (Alg.equals("MOEAD"))
{

ArrayList<String[]> outputAlgorithm
ArrayList<String[]>();

new

outputAlgorithm =

10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P

Server\\src\MOEADW\Exp" + id + "\\BestPF\\outBe#tg", " ");

int minPos=0;

if (decision.equals("0"))
{
Double minVal =
Double.valueOf(outputAlgorithm.get(0)[1]);
for (int i=1; i<outputAlgorithm.size(); ++i)
if (Double.valueOf(outputAlgorithm.get(i)[1]<
minVal)

minPos = i;
minVal =
Double.valueOf(outputAlgorithm.get(i)[1]);
}

else

Double minVal, x1, x2, y1, y2, temp;

x1 = Double.valueOf (time);

System.out.printin("Time: " + time + " Recall +
recall);

y1 = Double.valueOf (time);

x2 = Double.valueOf(outputAlgorithm.get(0)[2]);

y2 = Double.valueOf(outputAlgorithm.get(0)[3]);

minVal = distance (x1, x2, y1, y2);
System.out.printin(“first min: " + minVal);
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for (int i=1; i<outputAlgorithm.size(); ++i)

{
x2 = Double.valueOf(outputAlgorithm.get(i)[2])
y2 = Double.valueOf(outputAlgorithm.get(i)[3])
temp = distance (x1, x2, y1, y2);
System.out.printin("temp: " + temp);
if (temp<minVal)
{
minPos = i;
minVal = temp;
}
}

System.out.printin("minpos: " + minPos);

ArrayList<String[]> tree = new ArrayList<String{();
tree =

10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P

Server\\src\MOEADWExp" + id + "\PFtrees\\PFtreefminPos + ".log", " ");

tree = this.convertTree(tree, id);
for (int i=0; i<tree.size(); ++i)
System.out.printin(tree.get(i)[0] + " " + trget(i)[1] + "
"+ tree.get(i)[2] + " " + tree.get(i)[3]);

sendTree(tree);

if (Alg.equals("NSGAII"))
{

ArrayList<String[]> outputAlgorithm = new

ArrayList<String[]>();

outputAlgorithm =

10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P

Server\\srcA\NSGAINExp" + id + "\BestPF\\outBedbg", " ");

int minPos=0;

if (decision.equals("0"))
{
Double minVal =
Double.valueOf(outputAlgorithm.get(0)[1]);
for (int i=1; i<outputAlgorithm.size(); ++i)
if (Double.valueOf(outputAlgorithm.get(i)[1]<

minVal)
{
minPos = i;
minVal =
Double.valueOf(outputAlgorithm.get(i)[1]);
}
}
else
{
Double minVal, x1, x2, y1, y2, temp;
x1 = Double.valueOf (time);
System.out.printin("Time: " + time + " Recall +
recall);

y1 = Double.valueOf (time);
x2 = Double.valueOf(outputAlgorithm.get(0)[2]);
y2 = Double.valueOf(outputAlgorithm.get(0)[3]);

minVal = distance (x1, x2, y1, y2);
System.out.printin(“first min: " + minVal);
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for (int i=1; i<outputAlgorithm.size(); ++i)

{
x2 = Double.valueOf(outputAlgorithm.get(i)[2])
y2 = Double.valueOf(outputAlgorithm.get(i)[3])
temp = distance (x1, x2, y1, y2);
System.out.printin("temp: " + temp);
if (temp<minVal)
{
minPos = i;
minVal = temp;
}
}

System.out.printin("minpos: " + minPos);

ArrayList<String[]> tree = new ArrayList<String{();

tree =
10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P
Serven\\src\NSGAINExp" + id + "\\PFtrees\\PFtteeminPos + ".log", " ");

tree = this.convertTree(tree, id);
for (int i=0; i<tree.size(); ++i)
System.out.printin(tree.get(i)[0] + " " + trget(i)[1] + "
"+ tree.get(i)[2] + " " + tree.get(i)[3]);

sendTree(tree);

if (Alg.equals("RW"))

{
String word = (String) Sinput.readObject();

System.out.printin("word: " + word);
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CallableStatement cstmt = null;
String SQL;

SQL = "{call dbo.create_Query (?)}";

try {
cstmt = con.getConnection().prepareCall(SQL);
cstmt.setString(1, id);
cstmt.execute();

} catch (SQLException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

10.deleteDir(new File ("./" + "src/RW/Exp" + id)

RW.src.RW.RWAIlg C = new  RW.src.RW.RWAIg
(Integer.parselnt(id), word);

ArrayList<String[]> tree = new ArrayList<String{();

tree =
10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P
Server\\src\RW\\Exp" + id + "\\tree" + ".log", ;"

tree = this.convertTree(tree, id);
for (int i=0; i<tree.size(); ++i)
System.out.printin(tree.get(i)[0] + " " + trget(i)[1] + "
"+ tree.get(i)[2] + " " + tree.get(i)[3]);

sendTree(tree);

if (Alg.equals("BFS"))
{
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String word = (String) Sinput.readObject();
System.out.printin("word: " + word);
CallableStatement cstmt = null;

String SQL;

SQL = "{call dbo.create_Query (?)}";

try {
cstmt = con.getConnection().prepareCall(SQL);
cstmt.setString(1, id);
cstmt.execute();

} catch (SQLException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

10.deleteDir(new File ("./" + "src/BFS/Exp" +)id

BFSAIg C = new BFS.BFSAIg (Integer.parselnt(idprd);
ArrayList<String[]> tree = new ArrayList<String{();

tree =

10.getFileContent("C:\\Users\\Christos\\DocumergsiartP2P  workspace\\SmartP2P
Server\\src\BFS\\Exp" + id + "\\tree" + ".log",");

tree = this.convertTree(tree, id);
for (int i=0; i<tree.size(); ++i)

System.out.printin(tree.get(i)[0] + " " + trget(i)[1] + "

"+ tree.get(i)[2] + " " + tree.get(i)[3]);

sendTree(tree);

public Double distance (Double x1, Double x2, Diewd, Double y2)

{

public

Double res = null;

res = Math.sqgrt(((x2-x1) * (x2-x1)) + ((y2-y1)(y2-y1)));

return res;

void register() throws IOException, ClassRmundException,
SQLEXxception {

String name = (String) Sinput.readObject();
System.out.printin("id: " + name);
String pass = (String) Sinput.readObject();

System.out.printin("pass: " + pass);

CallableStatement cstmt = null;
String SQL;

SQL = "{call dbo.REGISTER_USER (?,2,2,2)}";

try {
cstmt = con.getConnection().prepareCall(SQL);
cstmt.setString(1, socket.getinetAddress().gstAddress());
cstmt.setInt(2, socket.getPort());
cstmt.setString(3, name);
cstmt.setString(4, pass);
cstmt.executeQuery();
} catch (SQLException e) {
String uld = null;
if (e.getSQLState() == null && e.getErrorCod&£)50005) {
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SQL = "Select dbo.GET_USER_ID_BY_NAME(" +
name + ") as num";

con.getReadOnlyRecordSet(SQL);
while (con.GetResult().next()) {
uld = con.GetResult().getString ("num");

}
Soutput.writeObject(uld);
Soutput.flush();
return;
}else if (e.getErrorCode() == 50005)
{
Soutput.writeObject("User Name Already Exists")
Soutput.flush();
return;
}
Soutput.writeObject("NOT OK");
Soutput.flush();
return;

public void connect() throws IOException, ClassimindException {

String id = (String) Sinput.readObject();
System.out.printin("id: " + id);

String pass = (String) Sinput.readObject();
System.out.printin("pass: " + pass);

String port = (String) Sinput.readObject();
System.out.printin("port: " + port);
CallableStatement cstmt = null;

String SQL;

SQL = "{call dbo.CONNECT_USER (?,2,2,2)}";
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try {
cstmt = con.getConnection().prepareCall(SQL);

cstmt.setString(3, socket.getinetAddress().gstMadress());

cstmt.setString(4, port);
cstmt.setString(1, id);
cstmt.setString(2, pass);
cstmt.executeQuery();

} catch (SQLException e) {

if (e.getSQLState() == null && e.getErrorCod&£)50004) {

Soutput.writeObject("OK");
Soutput.flush();
return;
}
Soutput.writeObject("NOT OK");
Soutput.flush();

return;

public void terminateConnection() throws IOExcepti
ClassNotFoundException {
String id = (String) Sinput.readObject();
System.out.printin(id: " + id);

CallableStatement cstmt = null;
String SQL;

SQL = "{call dbo. TERMINATE_CONNECTION_USER (?)}'";

try {
cstmt = con.getConnection().prepareCall(SQL);
cstmt.setString(1, id);
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cstmt.executeQuery();
} catch (SQLException e) {

if (e.getSQLState() == null) {
Soutput.writeObject("OK");
Soutput.flush();
return;

}

Soutput.writeObject("NOT OK");

Soutput.flush();

return;

public ArrayList<String[]> receiveTree() throws Eception,

ClassNotFoundException {

ArrayList<String[]> tree = new ArrayList<Stringf{);

String str;

while (true) {
str = (String) Sinput.readObject();
if (str.equals("NULL"))
break;
tree.add(str.split(" "));

printTree(tree);

return tree;

public void receiveANDaddProfile() throws IOEXxcimt,

ClassNotFoundException {

CallableStatement cstmt = null;
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String SQL;

String id = (String) Sinput.readObject();
System.out.printin(id: " + id);

ArrayList<String> aList = new ArrayList<String>()
String str;

while (true) {

str = (String) Sinput.readObject();

if (str.equals("NULL"))
break;
aList.add(str);

int flag = 1;

for (inti = 0; i< aList.size(); i++) {

SQL = "{call dbo.INSERT_PROFILES (2,2)}';

try {

cstmt = con.getConnection().prepareCall(SQL);

cstmt.setString(2, aList.get(i));
cstmt.setString(1, "™ + id);
cstmt.executeQuery();

} catch (SQLException e) {

if (e.getSQLState() == null && e.getErrorCodelF

flag = flag * 1;
else

flag = flag * 0;
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}

if (flag == 1) {
Soutput.writeObject("OK");
Soutput.flush();
return;

}

Soutput.writeObject("NOT OK");

Soutput.flush();

return;

public void receiveANDaddInfo() throws IOExceptjon
ClassNotFoundException {
CallableStatement cstmt = null;
String SQL;

String id = (String) Sinput.readObject();
System.out.printin(id: " + id);

String str = (String) Sinput.readObject();
String[] str2 = str.split(" ");

SQL = "{call dbo.INSERT_INFO (2,2,2)}";

try {
cstmt = con.getConnection().prepareCall(SQL);

cstmt.setString(3, str2[0]);
cstmt.setString(2, str2[1]);
cstmt.setString(1, "™ + id);
cstmt.executeQuery();
} catch (SQLException e) {
if (e.getSQLState() == null && e.getErrorCod&£)50003) {
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Soutput.writeObject("OK");
Soutput.flush();
return;
}
Soutput.writeObject("NOT OK");
Soutput.flush();

return;

JoinedPeer(Socket socket) throws IOException {

con = new DBConnector("127.0.0.1", 1433, "SMARPP2
this.socket = socket;

Soutput = new ObjectOutputStream(socket.getOStpeam());
Soutput.flush();

Sinput = new ObjectinputStream(socket.getinpetstr());

public void Search(String req, String id) throwsrhberFormatException,

IOException, ClassNotFoundException {

Client pReq = new Client(Integer.parselnt(id));
pReq.setTree(this.receiveTree());
pReqg.Request("Search " + req);

public boolean GetGraph() throws |OException, €NmtFoundException,

MatlabConnectionException, MatlablnvocationExceptimterruptedException

{
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CallableStatement cstmt = null;
String SQL;

String id = (String) Sinput.readObject();
System.out.printin("id: " + id);

String word = (String) Sinput.readObject();
System.out.printin("word: " + word);

String Alg = (String) Sinput.readObject();
System.out.printin("Algorithm: " + Alg);

SQL = "{call dbo.create_Query (?)}";

try {
cstmt = con.getConnection().prepareCall(SQL);

cstmt.setString(1, id);
cstmt.execute();
} catch (SQLException e) {
/l TODO Auto-generated catch block
e.printStackTrace();
}
if (Alg.equals("MOEAD"))
{
10.deleteDir(new File ("./" + "src/MOEAD/Exp" i));
10.deleteDir(new
("C:\\Users\\Christos\\Documents\\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png"));
MOEAD.Algorithm C =
MOEAD.Algorithm(Integer.parselnt(id), word);

Draw3DPlots draw = new Draw3DPlots ();

draw.Draw("C:\\Users\\Christos\\Documents\\SiaaR
workspace\\SmartP2P Server\\src\MOEAD\\Exp"+idB&§tPF\\outBests.log",
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File

new

"C:\\Users\\Christos\\Documents\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png");
draw.Draw("C:\Users\\Christos\\Documents\\SiaaR
workspace\\SmartP2P Server\\src\\MOEAD\Exp"+idB&§tPF\\outBests.log",
"C:\\Users\\Christos\\Documents\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png");
Thread.sleep(1000);

this.sendFile("C:\\Users\\Christos\\Documentsia&P2P

workspace\\Figures\\figure3Duser"+id+".png");

}

if (Alg.equals("NSGAII"))
{
10.deleteDir(new File ("./" + "src/NSGAII/Exp" id));
10.deleteDir(new File
("C:\\Users\\Christos\\Documents\\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png"));
NSGAII.Algorithm C = new
NSGAIl.Algorithm(Integer.parselnt(id), word);

Draw3DPlots draw = new Draw3DPlots ();
draw.Draw("C:\\Users\\Christos\\Documents\\SiaaR
workspace\\SmartP2P Server\\src\\MOEAD\Exp"+idB&§tPF\\outBests.log",
"C:\\Users\\Christos\\Documents\\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png");
draw.Draw("C:\\Users\\Christos\\Documents\\SiaaR
workspace\\SmartP2P Server\\src\MOEAD\\Exp"+idB&§tPF\\outBests.log",
"C:\\Users\\Christos\\Documents\\SmartP2P
workspace\\Figures\\figure3Duser"+id+".png");
Thread.sleep(1000);
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this.sendFile("C:\\Users\\Christos\\Documentsia&P2P
workspace\\Figures\\figure3Duser"+id+".png");

}

return true;

public void sendFile(String file) throws IOExcegnti{

FileInputStream fis = new FileInputStream(file);

byte[] buffer = new byte[fis.available()];

fis.read(buffer);

ObjectOutputStream 00s =
ObjectOutputStream(socket.getOutputStream()) ;

oos.writeObject(buffer);

public void run() {

while (true) {
try {

String request = (String) Sinput.readObject();
System.out.printin(request + ": ");

if (request.equals("SendProfile")) {
receiveANDaddProfile();

}
if (request.equals("SendInfo")) {

receiveANDaddInfo();
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if (request.equals("GetTree")) {
sendTree();

}

if (request.equals("SendTree")) {
printTree(receiveTree());

}

if (request.equals("Register")) {
register();

}

if (request.equals("Terminate_Conn")) {
terminateConnection();

}

if (request.equals("Connect")) {
connect();

}

if (request.equals("GetGraph")) {
GetGraph();

}

if (request.equals("Search")) {
String req = (String) Sinput.readObject();
String[] SplittedReq = req.split(" ");
System.out.printin("word:" + SplittedReq[0]);
System.out.printin("id:" + SplittedReq[1]);

} catch (IOException e) {
return;

} catch (ClassNotFoundException 0) {

} catch (SQLException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

} catch (MatlabConnectionException e) {

B-44



/l TODO Auto-generated catch block if (dir.isDirectory()) {

e.printStackTrace(); String[] children = dir.list();
} catch (MatlablnvocationException e) { for (int i=0; i<children.length; i++) {
/l TODO Auto-generated catch block boolean success = deleteDir(nee(#it, children[i]));
e.printStackTrace(); if (success) {
} catch (InterruptedException e) { return false;
/l TODO Auto-generated catch block }
e.printStackTrace(); }
} }

10.java

package ServerApi;

import java.io.BufferedReader;

import java.io.DatalnputStream;
import java.io.File;

import java.io.FileInputStream;

import java.io.FileNotFoundException;
import java.io.|OException;

import java.io.InputStreamReader;

import java.util.ArrayList;

public class 10 {

public static boolean deleteDir(File dir) {
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/I The directory is now empty so delete it

return dir.delete();

public static ArrayList<String[]> getFileContent(®g file, String del) {

String strLine;

ArrayList<String[]> str = new ArrayList<String[[;

try {

FileInputStream fstream = new FileInputStrealefi

DatalnputStream in = new DatalnputStream(fstjeam

BufferedReader br = new BufferedReader(new

InputStreamReader(in));

while ((strLine = br.readLine()) != null) {

str.add(strLine.split(del));
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} FileInputStream fstream;
int count = O;

in.close(); try {
fstream = new FilelnputStream(path);

} catch (Exception €) {

DatalnputStream in = new DatalnputStream(fstjeam

System.err.printin("Error: " + e.getMessage());

BufferedReader br = new
} InputStreamReader(in));
return str; String strLine;

String [] temp;
} while ((strLine = br.readLine()) != null)

{

public static void displayFileContent(ArrayList«®g[]> str) {
temp = strLine.split(" ");

for (inti=0; i< str.size(); ++i) { for (int i=0; i<temp.length; ++i)
{
[ffor (int j = O; j < str.get(i).length; ++j) String a;
{ a = temp]i].toLowerCase();
if (a.contains(word))
System.out.print(str.get(i)[4] + " "); {
count++;
} break;
}
System.out.printin(); }
} }
} in.close();
static int find(String path, String word) { } catch (FileNotFoundException e) {
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/l TODO Auto-generated catch block

e.printStackTrace(); private PreparedStatement pstmt; // for storedemiores
} catch (IOException e) {

/l TODO Auto-generated catch block private String connectionUrl;
e.printStackTrace();
} public DBConnector(String ip, int port, String DBMe) {
try {
return count;
connectionUrl = "jdbc:sqlserver://"+ ip +""+ @do
} +";databaseName=" + DBName +";integratedSecuritye;tr,
} Class.forName("com.microsoft.sqlserver.jdbc. SQu8eDriver");
DBConnector.java con = DriverManager.getConnection(connectionUrl)
package ServerApi; } catch (ClassNotFoundException €) {
import java.sql.*; /l TODO Auto-generated catch block
import com.microsoft.sqlserver.jdbc.*; e.printStackTrace();

} catch (SQLException e) {

J*
* @author Christos /l TODO Auto-generated catch block
*
public class DBConnector { e.printStackTrace();
}
private Connection con; }
private ResultSet rs; public ResultSet getReadOnlyRecordSet(String quarpws SQLException {
rs = null;

private Statement stmt; // for typical SQL stataetse
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stmt = con.createStatement(); public PreparedStatement getPreparedStatement() {

return pstmt;

rs = stmt.executeQuery(query); }
returnrs;
} public void test() {
public ResultSet GetResult() { System.out.printin("Testing...");
return rs;
} String name = "Koullis";
try {
public void setResultSet(Object a) {
rs = (ResultSet) a; String SQL = "Select dbo.GET_USER_ID_BY_NAME®¥
} name + ") AS NUM";
public void MakeStatement() throws SQLException { stmt = con.createStatement();
stmt = con.createStatement();
rs = stmt.executeQuery(SQL);
}
while (rs.next()) {
public Statement getStatement() {
return stmt; System.out.printin(rs.getString("NUM") + " ");
}
}
public void setPreparedStatement(PreparedStateahént
pstmt = a; } catch (Exception €) {
[/l pstmt = con.c
e.printStackTrace();
}
}
public Connection getConnection() { System.out.printin("OK");
return con; }
} }
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Client.java connect(ip, port);

package ServerApi;

public void setTree (ArrayList<String[]> t)
import java.net.*; {
import java.util. ArrayList; this.tree = t;

import java.io.*;
public void RenewConnection(String ip, int pottydws IOException {
public class Client {

socket = new Socket(ip, port);

private ObjectinputStream Sinput; Sinput = new ObjectinputStream(socket.getinpetstr());
private ObjectOutputStream Soutput; Soutput = new ObjectOutputStream(socket.getO8tpeam());
private Socket socket;

private ArrayList<String[]> tree; }

private int id;

public boolean connect(String ip, int port) {
Client(int 1d) {

id=1d; try {
} socket = new Socket(ip, port);
Sinput = new ObjectinputStream(socket.getinpetsh());
Client(Socket sock, int Id) throws IOException { Soutput = new ObjectOutputStream(socket.getQ8tpeam());
} catch (UnknownHostException €e) {
id = Id; return false;
socket = sock; } catch (IOException e) {
Sinput = new ObjectinputStream(socket.getinpetsty()); return false;
Soutput = new ObjectOutputStream(socket.getO8tpeam()); }
return true;
} }
Client(String ip, int port, int Id) { public void terminateConnection() throws IOExcept{
Soutput.writeObject("Terminate");
id = 1d; Soutput.flush();
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if (socket !'=null) {
socket.close();
socket = null;

public void register() throws IOException {
Soutput.writeObject("Register");
Soutput.writeObject(id + "™);
Soutput.flush();

public ArrayList<String[]> peerTree() {

return this.tree;

public boolean Request(String request) throws k&fpkon,
ClassNotFoundException {
String[] req = request.split(" ");
if (req[0].equals("GET")) {
return receiveFile("a.txt");
}
if (req[0].equals("SEND")) {
return sendFile("a.txt");
}
if (req[0].equals("GetTree")) {
tree = getTree();
/lprintTree (tree);
if (tree != null)
return true;
return false;

/I printTree (tree);

}
if (req[0].equals("sendTree")) {

return sendTree(tree);

}

if (req[0].equals("Terminate")) {
this.terminateConnection();
return true;

}

if (req[0].equals("Register")) {
this.register();
return true;

}

if (req[0].equals("Search")) {
this.Search(req[1], this.tree);

return true;

return false;

/* Send tree to server */

public boolean sendTree(ArrayList<String[]> tree)

throws UnknownHostException, IOException {

if (this.socket != null && !this.socket.isClosed(
&& this.socket.isConnected()) {

Soutput.writeObject("SendTree");
Soutput.flush();

for (inti = 0;i < tree.size(); ++i) {
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Soutput.writeObject(tree.get(i)[0] + " " + trget(i)[1] + "

+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);
Soutput.flush();
}
Soutput.writeObject("NULL");
Soutput.flush();
return true;

}

return false;

/* Send tree to server */
public boolean sendTree(ArrayList<String[]> tr&&ing ip, int port)

throws UnknownHostException, IOException {

Socket sock = new Socket(ip, port);

if (sock == null || sock.isClosed() || !sock.is@ected())

return false;

ObjectOutputStream Soutp = new ObjectOutputStfeam
sock.getOutputStream());
Soutp.flush();
ObjectinputStream Sinp = new
ObjectinputStream(sock.getinputStream());

Soutp.writeObject("SendTree");
Soutp.flush();

for (inti = 0; i < tree.size(); ++i) {
Soutp.writeObject(tree.get(i)[0] + " " + treet@gl] + " "
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+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);
Soutp.flush();

}

Soutp.writeObject("NULL");

Soutp.flush();

Soutp.writeObject("Terminate");

Soutp.flush();

sock.close();

return true;

public void printTree(ArrayList<String[]> tree) {
for (inti = 0; i < tree.size(); ++i) {
System.out.printin(tree.get(i)[0] + " " + treet@)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);

[* get tree from Server* */
public ArrayList<String[]> getTree() throws UnknowostException,
IOException, ClassNotFoundException {
if (this.socket != null && !this.socket.isClosed(
&& this.socket.isConnected()) {

Soutput.writeObject("GetTree");
Soutput.flush();

String str;
ArrayList<String[]> tree = new ArrayList<String{();
while (true) {
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str = (String) Sinput.readObject();
if (str.equals("NULL"))

break;
tree.add(str.split(" "));

}

return tree;
}
return null;

[* get tree from Server* */
public ArrayList<String[]> getTree(String ip, ipbrt)
throws UnknownHostException, IOException,
ClassNotFoundException {

Socket sock = new Socket(ip, port);

if (sock == null || sock.isClosed() || !sock.is@ected())

return null;

ObjectOutputStream Soutp = new ObjectOutputStfeam
sock.getOutputStream());

Soutp.flush();

ObjectinputStream Sinp = new

ObjectinputStream(sock.getinputStream());

Soutp.writeObject("GetTree");
Soutp.flush();

String str;
ArrayList<String[]> tree = new ArrayList<Stringf{);
while (true) {

str = (String) Sinp.readObject();

if (str.equals("NULL"))
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break;
tree.add(str.split(" *));
}
Soutp.writeObject("Terminate");
Soutp.flush();
sock.close();
return tree;

/* Send file to server */
public boolean sendFile(String file) throws UnknmddostException,
IOException {
if (this.socket != null && !this.socket.isClosed(
&& this.socket.isConnected()) {
Socket sock = new
Socket(socket.getinetAddress().getHostAddress(),
socket.getPort());

if (sock == null || sock.isClosed() || !sock és@ected())

return false;

ObjectOutputStream Soutp = new ObjectOutput8ifea
sock.getOutputStream());

Soutp.flush();

ObjectinputStream Sinp = new ObjectinputStream(
sock.getlinputStream());

Soutp.writeObject("Send");
Soutp.flush();

BufferedInputStream bis;
BufferedOutputStream bos;
byte[] byteArray;

B-60



intin;

sock.getOutputStream());

try { Soutp.flush();
bis = new BufferedInputStream(new ObjectIinputStream Sinp =
FileInputStream(file)); ObjectinputStream(sock.getinputStream());
bos new
BufferedOutputStream(sock.getOutputStream()); Soutp.writeObject("Send");
byteArray = new byte[8192]; Soutp.flush();
while ((in = bis.read(byteArray)) '=-1) {
bos.write(byteArray, 0, in); BufferedinputStream bis;
} BufferedOutputStream bos;
bis.close(); byte[] byteArray;
bos.flush(); intin;
} catch (IOException e) { try {
e.printStackTrace(); bis = new BufferedInputStream(new FilelnputStnéfie));
} bos = new BufferedOutputStream(sock.getOutpe&sity));
Soutp.writeObject("Terminate"); byteArray = new byte[8192];
Soutp.flush(); while ((in = bis.read(byteArray)) !=-1) {
sock.close(); bos.write(byteArray, 0, in);
return true; }
} bis.close();
return false; bos.flush();
} } catch (IOException e) {
e.printStackTrace();
/* Send file to server */ }
public boolean sendFile(String file, String ipt port) Soutp.writeObject("Terminate");
throws UnknownHostException, IOException { Soutp.flush();
sock.close();
Socket sock = new Socket(ip, port); return true;
}
if (sock == null || sock.isClosed() || !sock.is@ected())
return false; /* request file from server */
public boolean receiveFile(String file) throws UrokvnHostException,
ObjectOutputStream Soutp = new ObjectOutputStteam IOException {
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if (this.socket != null && !this.socket.isClosed(

&& this.socket.isConnected()) {
Socket sock = new

Socket(socket.getinetAddress().getHostAddress(),

socket.getPort());

if (sock == null || sock.isClosed() || !sock @s@ected())
return false;

ObjectOutputStream Soutp = new ObjectOutputBitea
sock.getOutputStream());

Soutp.flush();

ObjectinputStream Sinp = new ObjectinputStream(
sock.getlnputStream());

Soutp.writeObject("Get");

Soutp.flush();

BufferedInputStream bis;
BufferedOutputStream bos;
byte[] data;

intin;

try {
byte[] receivedData = new byte[8192];

bis = new BufferedInputStream(sock.getinputst@);
bos = new BufferedOutputStream(new

FileOutputStream(file));

while ((in = bis.read(receivedData)) != -1) {
bos.write(receivedData, 0, in);

}

bos.close();

} catch (IOException e) {
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e.printStackTrace();

Soutp.writeObject("Terminate");
Soutp.flush();

sock.close();

return true;

}

return false;

* request file from server */
public boolean receiveFile(String file, String ipt port)

throws UnknownHostException, IOException {

Socket sock = new Socket(ip, port);

if (sock == null || sock.isClosed() || !sock.is@ected())
return false;

ObjectOutputStream Soutp = new ObjectOutputStfeam
sock.getOutputStream());

Soutp.flush();

ObjectIinputStream Sinp =

ObjectinputStream(sock.getinputStream());

Soutp.writeObject("Get");
Soutp.flush();

BufferedInputStream bis;
BufferedOutputStream bos;
byte[] data;

intin;
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try {
byte[] receivedData = new byte[8192];
bis = new BufferedInputStream(sock.getinputSt@s

bos = new BufferedOutputStream(new FileOutpetsti(file));

while ((in = bis.read(receivedData)) != -1) {
bos.write(receivedData, 0, in);
}
bos.close();
} catch (IOException e) {
e.printStackTrace();

Soutp.writeObject("Terminate");
Soutp.flush();
sock.close();

return true;

public void Search(String word, ArrayList<String[iree)

throws NumberFormatException, IOException {

try {
Soutput.writeObject("Search");

Soutput.writeObject(word + " " + tree.get(Q)[0

Soutput.flush();
} catch (IOException e) {
}

[lthewreite oti 0 QP einai o 0
public void AnswerToQP(String ans) throws NumberfatException,
IOException {
this.connect(tree.get(0)[3], Integer.parselngiget(0)[4]));
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try {
Soutput.writeObject("Answer");

Soutput.writeObject(ans);
Soutput.flush();
} catch (IOException e) {

}

Eg@appoyn SmartP2P

Server.java

package dmsl.Smartp2p.core;

import java.io.*;

import java.net.*;

public class Server extends Thread {

public ServerSocket peerSocket;

private int id;

public Server (int port, int id1)
{
id=id1;
try {
peerSocket = new ServerSocket(port);
} catch (IOException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

B-66



start();

public void run() {

try {
while (true){

Socket socket = peerSocket.accept();
JoinedPeer t = new JoinedPeer(socket, id);
t.start();

}
catch (IOException e) {

System.out.printin("Exception on new PeerSockete);

public boolean isBound()

{

return this.peerSocket.isBound();

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.|OException;

import java.io.ObjectlnputStream;
import java.io.ObjectOutputStream;
import java.io.OptionalDataException;
import java.net.Socket;

import java.util.ArrayList;

import dmsl.Smartp2p.app.Message;

class JoinedPeer extends Thread {

byte[] data;

Socket socket;
ObjectinputStream Sinput;
ObjectOutputStream Soutput;
String id;

ArrayList<String[]> tree;

JoinedPeer.java

package dmsl.Smartp2p.core;

import java.io.BufferedinputStream;
import java.io.BufferedOutputStream;
import java.io.File;

import java.io.FileInputStream;

public void sendTree(ArrayList<String[]> tree) thivs IOException {
for (inti = 0; i < tree.size(); ++i) {
Soutput.writeObject(tree.get(i)[0] + " " + trget(i)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3]/* +™
+ tree.get(i)[4]*));
Soutput.flush();
}
Soutput.writeObject("NULL");
Soutput.flush();

public void printTree(ArrayList<String[]> tree) {
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for (inti=0; i< tree.size(); ++i) {
System.out.printin(tree.get(i)[0] + " " + treet@)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);

public ArrayList<String[]> receiveTree() throws Eception,
ClassNotFoundException {
ArrayList<String[]> tree = new ArrayList<Stringf{);
String str;

while (true) {
str = (String) Sinput.readObject();
if (str.equals("NULL"))
break;
tree.add(str.split(" "));

[lprintTree(tree);
return tree;

JoinedPeer (Socket socket, int id1) throws IOEtioed

/lcon = new DBConnector("127.0.0.1", 1433, "SMARP");
this.socket = socket;

Soutput = new ObjectOutputStream(socket.getOStpeam());
Soutput.flush();

Sinput = new ObjectinputStream(socket.getinpetstr());

id = String.valueOf(id1);

public void Search(String word){

for (int i=0; i<tree.size(); ++i)
{
if (tree.get(i)[1].equals(id))
{
Client c = new Client (tree.get(i)[2],
Integer.parselnt(tree.get(i)[3]), Integer.parseadthi(");

c.sendTree(tree, word);

}
}
[*if (id.equals(tree.get(0)[1]))
return;*/
ArrayList <String> result =

10.find("/mnt/sdcard/SmartP2P/profile"+id+".txt",ard);
/lint res = 10.find("/mnt/sdcard/SmartP2P/prafi¢', word);
if (result!=null && result.size()>0)
{
Client c2 = new Client (tree.get(0)[2],
Integer.parselnt(tree.get(0)[3]), Integer.parsét(");
c2.answer(result);
}
/IClient pReq = new Client(Integer.parselnt(id));
/IpReg.setTree(this.receiveTree());
/lpReqg.Request("Search " + req);
J*
* int count; count = |0.find("/mnt/sdcard/Sma2fPv2/"+ t +"/DBLP/"+

* + "" +  socket.getLocalPort() % Message.netSiz
+".dblp.keyword.txt",
*req); if (count > 0){ pReq.SendRequest(StriadueOf(count) + " " +
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* socket.getLocalPort() % Message.netSize, "ANSA); }
*
/

public void answer () throws OptionalDataExcepti@tassNotFoundException,

IOException

{
while (true)
{
String res = (String) Sinput.readObject();
if (res.equals("NULL"))
break;
Message.change(res);
/IString[] num = res.split(" ");
Message.Sum(/*num[1]*/);
}
}

public void run() {

while (true) {
try {

String request = (String) Sinput.readObject();
System.out.printin(request + ": ");

if (request.equals("Search")) {

String req = (String) Sinput.readObject();

tree = this.receiveTree();

Search(req);
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if (request.equals("Answer"))

{

answer ();

} catch (IOException e) {
return;

} catch (ClassNotFoundException 0) {

Client.java

package dmsl.Smartp2p.core;

import java.net.*;
import java.util. ArrayList;

import java.io.*;

import android.os.Environment;

public class Client {
private ObjectinputStream Sinput;
private ObjectOutputStream Soutput;

private Socket socket;

private ArrayList<String[]> tree;
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private int id;
private String pass;

public Client(int Id, String pas) {
id = 1d;
pass = pas;

public Client(Socket sock, int Id, String pas) {

id = 1d;

pass = pas;

socket = sock;

try {
Sinput = new ObjectinputStream(socket.getinpetsh());
Soutput = new ObjectOutputStream(socket.getQ8tpeam());
Soutput.flush();

} catch (StreamCorruptedException exception) {
return;

} catch (IOException exception) {

return;

public Client(String ip, int port, int Id, Stringgas) {

id = Id;
pass = pas;

connect(ip, port);

public void setTree(ArrayList<String[]> t) {
this.tree = t;

public boolean RenewConnection(String ip, int pfrt

try {
SocketAddress sockaddr = new InetSocketAddmgstirt);

socket = new Socket();
socket.connect(sockaddr);
if (socket.isConnected())
{
Sinput =
ObjectinputStream(socket.getinputStream());
Soutput =
ObjectOutputStream(socket.getOutputStream());
Soutput.flush();
return true;
}
} catch (UnknownHostException exception) {
return false;
} catch (IOException exception) {
return false;

}

return false;

@SuppressWarnings(“finally")

public boolean connect(String ip, int port) {

socket = null;

try {
SocketAddress sockaddr = new InetSocketAddmmgsgirt);
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socket = new Socket();
socket.connect(sockaddr);
if (socket.isConnected())

{

Sinput = new

ObjectinputStream(socket.getinputStream());

Soutput = new

ObjectOutputStream(socket.getOutputStream());

Soutput.flush();

return true;

} catch (UnknownHostException e) {

return false;

} catch (IOException e) {

}

return false;

return false;

static public String register(String Name, Strpass, String ip, int port) {

Socket sock;

ObjectinputStream Sinp = null;

ObjectOutputStream Soutp = null;

try {

SocketAddress sockaddr = new InetSocketAddmgstirt);
sock = new Socket();

sock.connect(sockaddr);

if (sock.isConnected())

{
Sinp = new ObjectinputStream(sock.getinputSt(@p

Soutp = new

ObjectOutputStream(sock.getOutputStream());

Soutp.flush();

Soutp.writeObject("Register");
Soutp.writeObject(Name);
Soutp.writeObject(pass);
Soutp.flush();

String reply = (String) Sinp.readObject();

if (reply.equals("NOT OK")){
return "Not Complited1";

}

if (reply.equals("User Name Already Exists")){
return reply;

}

return reply;

} catch (UnknownHostException exception) {

return "No Connection With Server";

} catch (IOException exception) {

return "No Connection With Server";

} catch (ClassNotFoundException exception) {

return "Not Complited4";

public ArrayList<String[]> peerTree() {

return this.tree;
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public boolean goOnline(String port) {

try {

Soutput.writeObject("Connect");
Soutput.writeObject(Integer.toString(id));
Soutput.writeObject(pass);
Soutput.writeObject(port);
Soutput.flush();

String reply = (String) Sinput.readObject();
if (reply.equals("OK")){
this.pass=pass;

return true;

} catch (IOException exception) {

return false;

} catch (ClassNotFoundException exception) {

return false;

return false;

public boolean terminateConnection(int id) {

try {

Soutput.writeObject("Terminate_Conn");
Soutput.writeObject(Integer.toString(id));
Soutput.flush();

String reply = (String) Sinput.readObject();
if (reply.equals("OK"))

return true;

} catch (IOException exception) {
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return false;

} catch (ClassNotFoundException exception) {

return false;

return false;

public String receiveFile(String
StreamCorruptedException, IOException {

ObjectinputStream ois;

try {

file)

throws CéMotFoundException,

ois = new ObjectInputStream(socket.getinput&Ean

} catch (StreamCorruptedException e) {

return "1";
} catch (IOException e) {
return "1";

byte[] buffer;
try {

buffer = (byte[])ois.readObject();

} catch (OptionalDataException €) {

return "2";
} catch (IOException e) {

return "2";

FileWriter fstream;

try {

fstream = new FileWriter(file);
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[*BufferedWriter out = new BufferedWriter(fstnes,; return

out.write(buffer.toString());*/ this.receiveFile(Environment.getExternalStorage@oey().toString()+"/SmartP2P/pic"
} catch (IOException e2) { +id +".png");
} //System.out.print("ok");

FileOutputStream fos;

try { }
fos = new FileOutputStream(new File (file));

} catch (FileNotFoundException e) { public boolean Request(String request) throws IcefpKion,
return "3"; ClassNotFoundException{
} String[] req = request.split(" ");
try {
fos.write(buffer); if (req[0].equals("CONNECT")) {
fos.close(); return goOnline(req[1]);
} catch (IOException e) { }
return "4"; if (req[0].equals("TERMINATE_CONN")) {
} return terminateConnection(id);
}
return "0"; if (req[0].equals("GetTree")) {

tree = getTree(Integer.parselnt(req[1]), req[@q[3], req[4],

} req[5], req[6], req[6]);
/I printTree (tree);

public String getGraph(int id, String Alg, Stringord) throws IOException, if (tree !'= null)
ClassNotFoundException return true;

{ return false;
Soutput.writeObject("GetGraph"); /I printTree (tree);
Soutput.writeObject(Integer.toString(id)); }

Soutput.writeObject(word); if (req[0].equals("sendTree")) {

Soutput.writeObject(Alg); return sendTree(tree, req[1]);
}

Soutput.flush(); if (req[0].equals("GetGraph")) {

getGraph(Integer.parselnt(req[1]), req[2], ré[3
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}
*if (req[0].equals("Register")) {
System.out.printin(this.register(req[1]));

return true;

¥
if (req[0].equals("Search")) {
try {
this.Search(req[1], this.tree);
} catch (NumberFormatException exception) {
return false;
}
return true;
}

if (req[0].equals("Send_Profile")) {
return this.sendProfile("profile.txt", sockettipetAddress()
.getHostAddress(), socket.getPort());

}
if (req[0].equals("Send_Info")) {
return this.sendInfo(socket.getinetAddress(HgstAddress(),
socket.getPort(), req[1], req[2]);

return false;

public boolean sendinfo(String ip, int port, Sgribon, String Lat) {

Socket sock;

try {
/*sock = new Socket(ip, port);
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ObjectOutputStream Soutp = new ObjectOutput8ifea

sock.getOutputStream());
Soutp.flush();
ObjectinputStream Sinp
ObjectinputStream(sock.getinputStream());*/

Soutput.writeObject("Sendinfo”);
Soutput.writeObject(id + ");
Soutput.flush();

Soutput.writeObject(Lon + " " + Lat);
Soutput.flush();

String reply = (String) Sinput.readObject();
if (reply.equals("OK"))
return true;
} catch (UnknownHostException exception) {
return false;
} catch (IOException exception) {
return false;
} catch (ClassNotFoundException exception) {

return false;

return false;

public boolean sendProfile(String file, String iipt, port){

ArrayList<String[]> aList;
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Socket sock;

try {

sock = new Socket(ip, port);

ObjectOutputStream Soutp = new ObjectOutput8ifea

sock.getOutputStream());
Soutp.flush();
ObjectinputStream Sinp

ObjectinputStream(sock.getinputStream());

Soutp.writeObject("SendProfile");
Soutp.writeObject(id + "™);
Soutp.flush();

aList = 10.getFileContent(file, "\n");

for (inti = 0; i < aList.size(); i++) {
Soutp.writeObject(aList.get(i)[0]);
Soutp.flush();

}

Soutp.writeObject("NULL");

Soutp.flush();

String reply = (String) Sinp.readObject();
if (reply.equals("OK"))

return true;

} catch (UnknownHostException exception) {

return false;

} catch (IOException exception) {

return false;

} catch (ClassNotFoundException exception) {

return false;
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return false;

/* Send tree to server */

public boolean sendTree(ArrayList<String[]> tr&&ing word){

if (this.socket != null && !this.socket.isClosed(

try {

tree.get(i)[1] +""

tree.get(i)[3]);

&& this.socket.isConnected()) {

Soutput.writeObject("Search");
Soutput.writeObject(word);
Soutput.flush();

for (inti=0; i< tree.size(); ++i) {

Soutput.writeObject(tree.get(i)[0]

+ tree.get(i)[2] +

Soutput.flush();

}
Soutput.writeObject("NULL");
Soutput.flush();

return true;

} catch (IOException exception) {

}

return false;

/l TODO Auto-generated catch-block stub.

exception.printStackTrace();
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/* Send tree to server */

public boolean sendTree(ArrayList<String[]> tr&xing ip, int port){

Socket sock;

try {

sock = new Socket(ip, port);
if (sock == null || sock.isClosed() || !sock és@ected())

return false;

ObjectOutputStream Soutp = new ObjectOutputBitea
sock.getOutputStream());
Soutp.flush();

ObjectinputStream Sinp = new

ObjectinputStream(sock.getinputStream());

Soutp.writeObject("SendTree");
Soutp.flush();

for (inti=0;i<tree.size(); ++i) {
Soutp.writeObject(tree.get(i)[0] + " " + treet§)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);
Soutp.flush();
}
Soutp.writeObject("NULL");
Soutp.flush();
[*Soutp.writeObject("Terminate");
Soutp.flush();*/

sock.close();

} catch (UnknownHostException exception) {

return false;
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} catch (IOException exception) {
return false;

return true;

public void printTree(ArrayList<String[]> tree) {
for (inti=0;i<tree.size(); ++i) {
System.out.printin(tree.get(i)[0] + " " + treet@)[1] + " "
+ tree.get(i)[2] + " " + tree.get(i)[3] + " "
+ tree.get(i)[4]);

[* get tree from Server* */
public ArrayList<String[]> getTree(int id, Stringass, String decisionMaking,
String time, String recall, String Alg, String word
if (this.socket != null && !this.socket.isClosed(
&& this.socket.isConnected()) {

try {
Soutput.writeObject("GetTree");
Soutput.flush();

Soutput.writeObject(id+"");
Soutput.writeObject(pass);
Soutput.writeObject(decisionMaking);
Soutput.writeObject(time);
Soutput.writeObject(recall);
Soutput.writeObject(Alg);

if (Alg.equals("RW") || Alg.equals("BFS"))
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Soutput.writeObject(word);
Soutput.flush();

String str;
ArrayList<String[]> tree = new ArrayList<Striflg();
while (true) {
str = (String) Sinput.readObject();
if (str.equals("NULL"))
break;
tree.add(str.split(" "));
}
return tree;
} catch (IOException exception) {
return null;
} catch (ClassNotFoundException €) {
/l TODO Auto-generated catch block
e.printStackTrace();

}

return null;

[* get tree from Server* */
public ArrayList<String[]> getTree(String ip, iport){
Socket sock;
try {
sock = new Socket(ip, port);
if (sock == null || sock.isClosed() || !sock @s@ected())

return null;

ObjectOutputStream Soutp = new ObjectOutputBitea
sock.getOutputStream());
Soutp.flush();
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ObjectlnputStream Sinp =
ObjectinputStream(sock.getinputStream());

Soutp.writeObject("GetTree");
Soutp.flush();

String str;
ArrayList<String[]> tree = new ArrayList<String{();
while (true) {
str = (String) Sinp.readObject();
if (str.equals("NULL"))
break;
tree.add(str.split(" "));
}
sock.close();
} catch (UnknownHostException exception) {
return null;
} catch (IOException exception) {
return null;
} catch (ClassNotFoundException exception) {
return null;

}

return tree;

public void Search(String word, ArrayList<String[iree){

try {
Soutput.writeObject("Search");
Soutput.writeObject(word + " " + tree.get(0)[0])
Soutput.flush();

} catch (IOException e) {

}
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public void answer (int res)

{
try {
Soutput.writeObject("Answer");
Soutput.writeObject(id + " " + res);
Soutput.flush();
} catch (IOException e) {
}
}

public void answer (ArrayList<String> res)

{

try {
Soutput.writeObject("Answer");

Soutput.flush();

for (int i=0; i<res.size(); ++i)

{
Soutput.writeObject(res.get(i));
Soutput.flush();

}

Soutput.writeObject("NULL");

Soutput.flush();

} catch (IOException e) {

}
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SmartP2PActivity.java

package dmsl.Smartp2p.app;

import java.io.BufferedWriter;

import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.FileWriter;

import java.io.|OException;

import java.io.OutputStream;

import java.io.OutputStreamWriter;

import dmsl.Smartp2p.core.Client;
import android.app.Activity;

import android.content.Context;
import android.content.Intent;
import android.os.Bundle;

import android.os.Environment;
import android.view.Menu;

import android.view.Menulnflater;
import android.view.Menultem;
import android.view.MotionEvent;
import android.view.View;

import android.view.View.OnTouchListener;
import android.widget.Button;
import android.widget.LinearLayout;

import android.widget.Toast;

public class SmartP2PActivity extends Activity {

/** Called when the activity is first created.
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Context context;
int duration;
@Override
public void onCreate(Bundle savedinstanceS{ate)
super.onCreate(savedInstanceState);
setContentView(R.layout.intro);

context = getApplicationContext();
duration = Toast.LENGTH_LONG;

@Override

public boolean onCreateOptionsMenu(Menu menu) {
Menulnflater inflater = getMenulnflater();
inflater.inflate(R.menu.intro_menu, menu);

return true;

@Override

public boolean onOptionsltemSelected(Menultem jtgm
/I Handle item selection
switch (item.getltemld()) {

case R.id.register:

Intent startReg = new Intent(SmartP2PActivitig.th
RegisterActivity.class);
startActivity(startReg);

return true;

case R.id.connect:

Intent startCon = new Intent(SmartP2PActivitisth
ConnectActivity.class);
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startActivity(startCon);

return true;
case R.id.exit:
finish();
return true;
default:

return super.onOptionsltemSelected(item);

ConnectActivity.java

package dmsl.Smartp2p.app;

import java.io.|OException;
import java.net.Socket;
import java.net.UnknownHostException;

import dmsl.Smartp2p.core.Client;

import dmsl.Smartp2p.core.KeepAlivePeer;
import android.app.Activity;

import android.content.Context;

import android.content.Intent;

import android.os.Bundle;

import android.view.Menu;

import android.view.Menulnflater;

import android.view.Menultem;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget. TextView;
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import android.widget.Toast;

public class ConnectActivity extends Activity {

private TextView txIp;

private TextView txPort;
private TextView txId,;

private TextView txPass;
private TextView txMyPort;
private Button connectButton;
KeepAlivePeer k;

Client c;

String id;

@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.connect);
connectBut();

void connectBut() {

connectButton = (Button) findViewByld(R.id.buttbn
connectButton.setOnClickListener(new OnClickListg) {
public void onClick(View v) {
txlp = (TextView) findViewByld(R.id.editText1);
String ip = txIp.getText().toString();
txPort = (TextView) findViewByld(R.id.editTexj2
String port = txPort.getText().toString();
txld = (TextView) findViewByld(R.id.editText3);
id = txld.getText().toString();
txPass = (TextView) findViewByld(R.id.editTejt4
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String pass = txPass.getText().toString();
*txMyPort = (TextView) findViewByld(R.id.edit&xt5);
String myPort = txMyPort.getText().toString();*

Intent startSearch = new Intent(ConnectActititig,
SearchActivity.class);

Bundle b = new Bundle();

b.putString("ip", ip);

b.putString("port", port);

b.putString("id", id);

b.putString("pass”, pass);

b.putString("myPort", "45001"/*myPort*/);

startSearch.putExtras(b);

startActivity(startSearch);

D

SearchActivity.java

package dmsl.Smartp2p.app;

import java.io.|OException;
import java.net.ServerSocket;

import java.util.ArrayList;

import dmsl.Smartp2p.core.Client;
import dmsl.Smartp2p.core.lO;
import dmsl.Smartp2p.core.Server;
import android.app.Activity;

import android.content.Context;
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import android.content.Intent;

import android.os.Bundle; @Override

import android.view.KeyEvent; public void onCreate(Bundle savedinstanceState) {
import android.view.Menu; super.onCreate(savedInstanceState);
import android.view.Menulnflater; setContentView(R.layout.search);

import android.view.Menultem;

import android.view.MotionEvent; Bundle extra = getintent().getExtras();

import android.view.View; if (extra !=null) {

import android.view.View.OnClickListener; ip = extra.getString("ip");

import android.widget.Button; port = Integer.parselnt(extra.getString("port"))

import android.widget.RadioButton; id = Integer.parselnt(extra.getString("id"));

import android.widget. TextView; pass = extra.getString("pass");

import android.widget.Toast; myPort = Integer.parselnt(extra.getString("myPyf/port pou

akouw gia na 3erei o server
public class SearchActivity extends Activity {

context = getApplicationContext();

String ip; duration = Toast.LENGTH_LONG;
int port; if (ConnectToServer()){
intid; myServer = new Server (45001, id);
int myPort; if (ImyServer.isBound())
String pass; finish();
Client c; this.myPort = 45001,
Context context; goBut();
int duration; }
else
private Button GoButton; finish();

private RadioButton RButton1;
private RadioButton RButton2;
private RadioButton RButton3; }
private RadioButton RButton4;

Server myServer = null;
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void terminate() {

if (id != 0)
c.terminateConnection(id);

this.stopService(this.getintent());
this.finish();

boolean ConnectToServer() {
¢ = new Client(id, pass);
if (Ic.connect(ip, port)) {
Toast toast = Toast.makeText(context,
"No Connection Available On Server", duration)
toast.show();

return false;

if (c.goOnline(myPort + ")) {
if
('c.sendProfile("/mnt/sdcard/SmartP2P/profile"+idxt",ip,port))

{
Toast toast = Toast.makeText(context,
"Cannot Upload Profile", duration);
toast.show();
terminate();
}
ArrayList <String 1> gps =

10.getFileContent("/mnt/sdcard/SmartP2P/gps.txt), "
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if (!c.sendInfo(ip, port, gps.get(id-1)[1], gpet(id-1)[0]))

{
Toast toast = Toast.makeText(context,
"Cannot Send GPS Info", duration);
toast.show();
terminate();
}
}else {

Toast toast = Toast.makeText(context,

"No Connection Available On Database",

duration);
toast.show();
return false;
}
return true;
}
@Override

public boolean onCreateOptionsMenu(Menu menu) {
Menulnflater inflater = getMenulinflater();
inflater.inflate(R.menu.search_menu, menu);

return true;

@Override

public boolean onOptionsltemSelected(Menultem jtEm
// Handle item selection
switch (item.getltemld()) {

case R.id.terminate:

try {
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this.myServer.peerSocket.close();
this.myServer.stop();

} catch (IOException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

}

terminate();

return true;

default:

return super.onOptionsitemSelected(item);

@Override

public void onBackPressed() {
/Il TODO Auto-generated method stub
super.onBackPressed();

try {
this.myServer.peerSocket.close();
this.myServer.stop();

} catch (IOException e) {

}

terminate();

void goBut() {

GoButton = (Button) findViewByld(R.id.buttonl);
GoButton.setOnClickListener(new OnClickListendr()
public void onClick(View v) {

Message.change("NULL");
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TextView xWord =

findViewByld(R.id.editText1);

String word = txWord.getText().toString();

(TextView)

RButton1 = (RadioButton) findViewByld(R.id.rauf);
RButton2 = (RadioButton) findViewByld(R.id.rai);
RButton3 = (RadioButton) findViewByld(R.id.rafl);
RButton4 = (RadioButton) findViewByld(R.id.ra8);

if (RButton3.isChecked())

{

Intent startSearchl

Intent(SearchActivity.this, SearchlActivity.class);

}

Bundle b = new Bundle();
b.putString("ip", ip);
b.putString("port", port+");
b.putString("id", id+"");
b.putString("pass”, pass);
b.putString(“word", word);
b.putString("Alg", "MOEAD");
startSearchl.putExtras(b);
startActivity(startSearchl);

if (RButtonl.isChecked())

{

Intent startSearchl

Intent(SearchActivity.this, ResultList.class);

Bundle b = new Bundle();
b.putString("ip", ip);
b.putString("port", port+");
b.putString("id", id+"");
b.putString("pass”, pass);
b.putString("word", word);
b.putString("Alg", "RW");
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startSearchl.putExtras(b); }

startActivity(startSearchl); b;
} }
if (RButton2.isChecked())
{ }

Intent startSearchl = new

Intent(SearchActivity.this, ResultList.class);

Bundle b = new Bundle();
b.putString("ip", ip);
b.putString("port", port+");
b.putString("id", id+"");
b.putString("pass”, pass);
b.putString("word", word);
b.putString("Alg", "BFS");
startSearchl.putExtras(b);
startActivity(startSearchl);

if (RButton4.isChecked())

Intent startSearchl

Intent(SearchActivity.this, SearchlActivity.class);

Bundle b = new Bundle();
b.putString("ip", ip);
b.putString("port", port+");
b.putString("id", id+"");
b.putString("pass”, pass);
b.putString(“word", word);
b.putString("Alg", "NSGAII");
startSearchl.putExtras(b);
startActivity(startSearchl);
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Search1Activity.java
package dmsl.Smartp2p.app;

import java.io.File;

import java.io.|OException;

import dmsl.Smartp2p.core.Client;

import android.app.Activity;

import android.content.Context;

import android.content.Intent;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;
import android.graphics.drawable.Drawable;
import android.os.Bundle;

import android.os.Environment;

import android.view.MotionEvent;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.CheckBox;

import android.widget.CompoundButton;
import android.widget.ImageView;

import android.widget.SeekBar;

import android.widget. TextView;

import android.widget.Toast;
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public class SearchlActivity extends
SeekBar.OnSeekBarChangelListener {

ImageView im;
SeekBar mSeekBar;
TextView mProgressText;
Double time, recall;
int decisionMaking = 0;
private Button GoButton;

String word;

String ip;

int port;

intid;

String pass;
String Algorithm;

Client c;

@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.searchl);

Bundle extra = getintent().getExtras();
if (extra !=null) {

ip = extra.getString("ip");

Activity

port = Integer.parselnt(extra.getString("port"))

id = Integer.parselnt(extra.getString("id"));

pass = extra.getString("pass");
word = extra.getString("word");

Algorithm = extra.getString("Alg");

B-103

implents

¢ = new Client(id, pass);

if (Ic.connect(ip, port)) {
finish();

}

try {
c.getGraph(id, Algorithm, word);

} catch (IOException e) {
/l TODO Auto-generated catch block
e.printStackTrace();

} catch (ClassNotFoundException €) {
/l TODO Auto-generated catch block
e.printStackTrace();

im = (ImageView) findViewByld(R.id.imageView1);

File imgFile =
File(Environment.getExternalStorageDirectory().ta®f()+"/SmartP2P/pic"

+".png");
if(imgFile.exists()){

Bitmap myBitmap
BitmapFactory.decodeFile(imgFile.getAbsolutePath())

im.setimageBitmap(myBitmap);

}
mSeekBar = (SeekBar)findViewByld(R.id.seekB;

mSeekBar.setOnSeekBarChangelListener(this);
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mProgressText = (TextView)findViewByld(Rdogress);
this.mProgressText.setText(null);
time=0.5;

recall=0.5;

CheckBox repeatChkBx = ( CheckBox ) findvyld( R.id.checkBox1);
repeatChkBx.setOnCheckedChangeListener(new
CompoundButton.OnCheckedChangeListener()

{
public void onCheckedChanged(CompourntBu buttonView, boolean
isChecked)
{
if (isChecked )
{
decisionMaking=1;
}
else
decisionMaking=0;
}
b
GoBut();
}
@Override

public void onProgressChanged(SeekBar seekBaragfress,
boolean fromUser) {

recall=Double.parseDouble(progress+"")/100;

time=Double.parseDouble((100-progress)+"")/100

mProgressText.setText(null);
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}

@Override

public void onStartTrackingTouch(SeekBar seekBar)
// TODO Auto-generated method stub

}

@Override

public void onStopTrackingTouch(SeekBar seekBar) {
// TODO Auto-generated method stub

void GoBut() {

GoButton = (Button) findViewByld(R.id.buttonl);
GoButton.setOnClickListener(new OnClickListendr()

ResultList.class);

public void onClick(View v) {

Message.change("NULL");

Intent getTree = new Intent(SearchlActivitysthi

Bundle b = new Bundle();

b.putString("ip", ip);

b.putString("port", port+");
b.putString("id", id+"");

b.putString("pass”, pass);
b.putString("dec", String.valueOf(decisionMad)y
b.putString("time", String.valueOf(time));
b.putString("recall”, String.valueOf(recall));
b.putString(“word", word);
b.putString("Alg", Algorithm);
getTree.putExtras(b);
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startActivity(getTree);

hE

ResultList.java

package dmsl.Smartp2p.app;

import java.io.|OException;

import java.util.ArrayList;

import dmsl.Smartp2p.core.Client;
import dmsl.Smartp2p.core.lO;
import android.app.Activity;

public class ResultList extends ListActivity{

intid;

String pass;
String ip;

int port;

String Algorithm;

String time, recall, decisionMaking, word;

Client c;

Context context;

int duration;

Button printButton;

ArrayList <String []> tree;

import android.app.ListActivity; public void onCreate(Bundle savedinstanceS{ate)
import android.content.Context; super.onCreate(savedInstanceState);
import android.content.Intent; setContentView(R.layout.results);

import android.os.Bundle;

import android.view.Menu; Bundle extra = getintent().getExtras();

import android.view.Menulnflater; if (extra !=null) {

import android.view.Menultem; ip = extra.getString("ip");

import android.view.View; port = Integer.parselnt(extra.getString("port"))
import android.view.View.OnClickListener; id = Integer.parselnt(extra.getString("id"));
import android.widget.ArrayAdapter; pass = extra.getString("pass");

import android.widget.Button;

import android.widget.ListAdapter; time = extra.getString("time");

import android.widget. TextView; recall = extra.getString("recall");

import android.widget.Toast; decisionMaking = extra.getString("dec");
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word = extra.getString("word");
Algorithm = extra.getString("Alg");

context = getApplicationContext();
duration = Toast.LENGTH_LONG;

printBut();

connect();

requestForTree ();

void connect()

{
¢ = new Client(id, pass);
if (!c.connect(ip, port)) {
Toast toast = Toast.makeText(context,
"No Connection Available On Server", duration)
toast.show();
finish();
}
}

void requestForTree ()

{
tree = c.getTree(id, pass, decisionMakingetirecall, Algorithm, word);
for (int i=1; i<tree.size(); ++i)
{
if (tree.get(i)[1].equals(id+"))
{
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Client c
Integer.parselnt(tree.get(i)[3]), id, ");

c.sendTree(tree, word);

[*Toast toast = Toast.makeText(context,

new Client (tree.get(i)[2],

tree.get(i)[0] + " " + tree.get()[2] + " +

tree.get(i)[3], duration);
toast.show();*/

}
String s;
ArrayList<String[]> map = new ArrayList<Strifig ();

for (intj = 0; j < tree.size(); j++)

{

s = tree.get(j)[0])/*parentld*/+ " " + treetgg[1]/*childld* + " "

tree.get(j)[4]/*lon*/ + " " + tree.get(j)[5]/*lat*/
map.add(s.split(" "));

}
try {
10.writeNewFile(map, "/mnt/sdcard/SmartP2P/met});t
} catch (IOException e) {
/l TODO Auto-generated catch block
e.printStackTrace();
}
}
void print ()
{

String m = null;

m = tree.get(0)[0] + " " + tree.get(0)[1] + ™ + tree.get(0)[2] + " "

tree.get(0)[3] + "\n";
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for (int i=1; i<tree.size(); ++i)
m=m + tree.get(i)[0] + " " + tree.get(i)[}]" " + tree.get(i)[2] + " " +
tree.get(i)[3] + "\n";
this.setListAdapter(new ArrayAdapter<Strindgwgt
android.R.layout.simple_list_item_1, Message.msig(4p")));
}

void printBut()
{
printButton = (Button) findViewByld(R.id.butid);
printButton.setOnClickListener(new OnClickListe()q
public void onClick(View v) {
TextView resTxtView = (TextView)
findViewByld(R.id.textViewl);
resTxtView.setText(Message.Res + " Results: ")

print ();

hE

@Override

public boolean onCreateOptionsMenu(Menu menu) {
Menulnflater inflater = getMenulnflater();
inflater.inflate(R.menu.result_menu, menu);

return true;

@Override

public boolean onOptionsltemSelected(Menultem jtEm
/I Handle item selection
switch (item.getltemld()) {
case R.id.map:
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Intent map = new Intent(ResultList.this, Mapassl);
startActivity(map);

return true;

default:
return super.onOptionsltemSelected(item);

Message.java

package dmsl.Smartp2p.app;

import java.util.ArrayList;

public class Message {
public static String msg;
public static int Res;
public static String serverPort;

public static ArrayList<String[]> gps = new Arraigt<String [I> ();

public static synchronized void change(String{ca)
if (ca.equals("NULL")) {

msg="",
Res=0;

} else if (ca.equals("print file")) {

} else{
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msg = ca + "\n" + msg; import java.util. ArrayList;

} import java.util.List;
}
import com.google.android.maps.GeoPoint;
public static synchronized void Sum(/*String caf*/) import com.google.android.maps.MapActivity;
import com.google.android.maps.MapController;
/IRes = Res + Integer.parselnt(ca); import com.google.android.maps.MapView;
Res++; import com.google.android.maps.Overlay;
} import com.google.android.maps.Overlayltem;

import com.google.android.maps.MapView.LayoutParams

public static synchronized void port (String port)

{ import dmsl.Smartp2p.core.lO;
serverPort = port; import dmsl.Smartp2p.map.*;
}
import android.graphics.Bitmap;
public static synchronized void GPS (String ca) { import android.graphics.BitmapFactory;
if (ca.equals("NULL")) { import android.graphics.Canvas;

import android.graphics.Point;
gps.clear(); import android.graphics.RectF;
import android.graphics.drawable.Drawable;
}else { import android.os.Bundle;
import android.view.Gravity;
gps.add(ca.split(" ")); import android.view.KeyEvent;
import android.view.LayoutInflater;
} import android.view.MotionEvent;
} import android.view.View;

} import android.view.View.OnClickListener;
import android.view.View.OnTouchListener;
import android.widget.LinearLayout;

Maps.java import android.widget.Toast;
import android.widget. TabHost.OnTabChangeListener;

package dmsl.Smartp2p.app;
public class Maps extends MapActivity {
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MapView mapView;
MapController mc;
GeoPoint p;

ArrayList<String[]> geoFile;
ArrayList<String[]> treeFile;

@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.map);

geoFile = 10.getFileContent("/mnt/sdcard/Smartifeap.txt", " *);

mapView = (MapView) findViewByld(R.id.mapView);

mapView.setBuiltihZoomControls(true);

mc = mapView.getController();

MapOverlay mapOverlay = new MapOverlay();

List<Overlay> listOfOverlays = mapView.getOversdy,

listOfOverlays.clear();
listOfOverlays.add(mapOverlay);

double lat = Double.parseDouble(geoFile.get(0)[3]
double Ing = Double.parseDouble(geoFile.get(0)[2]

p = new GeoPoint((int) (lat * 1E6), (int) (Ingl'EB6));

mc.animateTo(p);

mc.setZoom(10);

DrawLinesFromFile.drawLinesInAllTree(geoFile,aFgle, mapView);

Drawable defaultlcon

this.getResources().getDrawable(R.drawable.pin);
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MyltemizedOverlay mO = new MyltemizedOverlay(dgf&con, this);

Overlayltem item = new Overlayltem(p, "Query Peef',
geoFile.get(0)[0]);

item.setMarker(defaulticon);

mO.addOverlay(item);

listOfOverlays.add(mO);

for (inti = 1; i < geoFile.size(); ++i) {

if (Integer.parselnt(geoFile.get(i)[1]) != -1)

{
lat = Double.parseDouble(geoFile.get(i)[3]);

Ing = Double.parseDouble(geoFile.get(i)[2]);
p = new GeoPoint((int) (lat * 1E6), (int) (IMdLES6));

item = new Overlayltem(p, "Peer: ", geoFile(Df]);
mO.addOverlay(item);
listOfOverlays.add(mO);

mapView.invalidate();

@Override
protected boolean isRouteDisplayed() {

return false;

public class MapOverlay extends Overlay implemé&n3abChangeListener,
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shadow,

OnTouchlListener {

public boolean draw(Canvas canvas, MapView mapVidoolean

long when) {
super.draw(canvas, mapView, shadow);

/I ---translate the GeoPoint to screen pixels---
Point screenPts = new Point();

mapView.getProjection().toPixels(p, screenPts);

/I canvas.drawBitmap(bmp, screenPts.x, scregniigl);

return true;

@Override

public boolean onTouchEvent(MotionEvent eventpMigw mapView)

/I ---when user lifts his finger---
if (event.getAction() == 1) {
GeoPoint p = mapView.getProjection().fromPikels
(int) event.getX(), (int) event.getY());

}

return false;

@Override
public void onTabChanged(String tabld) {

/I TODO Auto-generated method stub

@Override
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public boolean onTouch(View v, MotionEvent event)
/l TODO Auto-generated method stub
return false;

public boolean onKeyDown(int keyCode, KeyEventray§
MapController mc = mapView.getController();
switch (keyCode) {
case KeyEvent. KEYCODE_3:
mc.zoomIn();
break;
case KeyEvent. KEYCODE_1:
mc.zoomOut();
break;

}

return super.onKeyDown(keyCode, event);

RegisterActivity.java

package dmsl.Smartp2p.app;

import java.io.|OException;

import java.util.Calendar;

import dmsl.Smartp2p.core.Client;
import android.app.Activity;
import android.content.Context;

import android.content.Intent;
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import android.os.Bundle;

import android.view.Menu;

import android.view.Menulnflater;

import android.view.Menultem;

import android.view.MotionEvent;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget. TextView;

import android.widget.Toast;

public class RegisterActivity extends Activity {

private TextView txIp;
private TextView txPort;
private TextView txUname;
private TextView txPass;
private Button regButton;

@Override

public void onCreate(Bundle savedinstanceS{ate)
super.onCreate(savedInstanceState);
setContentView(R.layout.register);
regBut();

void regBut() {

regButton = (Button) findViewByld(R.id.buttonl);
regButton.setOnClickListener(new OnClickListendr(
public void onClick(View v) {
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Integer.parselnt(port));

getApplicationContext();

duration);

getApplicationContext();

duration);

txlp = (TextView) findViewByld(R.id.editText1);
String ip = txIp.getText().toString();

txPort = (TextView) findViewByld(R.id.editTexj2
String port = txPort.getText().toString();

txUname = (TextView) findViewByld(R.id.editTeXx,
String uname = txUname.getText().toString();
txPass = (TextView) findViewByld(R.id.editTejt4
String pass = txPass.getText().toString();

try {
String reply = Client.register(uname,pass,ip,

if (reply.equals("NOT OK"))

{
Context context =
CharSequence text = reply;
int duration = Toast.LENGTH_LONG;
Toast toast = Toast.makeText(context, text,
toast.show();

}

if (reply.equals("User Name Already Exists"))

{

Context context =

CharSequence text = reply;
int duration = Toast.LENGTH_LONG;

Toast toast = Toast.makeText(context, text,
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getApplicationContext();

duration);

getApplicationContext();

reply;

duration);

hE

}

toast.show();

if (reply.equals("No Connection With Server"))

{

else

Context context =

CharSequence text = reply;
int duration = Toast.LENGTH_LONG;

Toast toast = Toast.makeText(context, text,

toast.show();

Context context =

CharSequence text = "Your User Id: " +

int duration = Toast.LENGTH_LONG;

Toast toast = Toast.makeText(context, text,

toast.show();
finish();

} catch (NumberFormatException exception) {
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