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Evyaprotieg

Oa Mo va evyapotiom OBeppd tovg emPAénoviec kabnyntéc pov Ap. T'iwpyo
Xapdpa kot Ap. Anuntpn Zeivamovp, o1 0moiot pov £dmacav TNV gvkapio Vo EPYacTO
Thve ©TO OaVTIKEIHEVO NG mapovoag epyacioc, to Oépa g omoiog sivor TOAAG
VTOGYOUEVO KOl 100G KATO0L HEPA VO TO OOVUE VO ¥pnoipomoteiton evpémwc. Me v
kaBodnynon kot ™ moAvTUN Pondeln TOve, KATAPEPO VO OAOKANPMOO® TNV €pyocio

ouT.

OEA® VO TOVG EVYOPICTNC® EMIONG, YO TNV EUTIGTOGVVT] TOV £OE1EAV TPOG TO TPOGMOTO
LoV, 0€ KOmoleg mMeEPLOOOVS advvapiog mov vaInp&ay ek UEPOVG Hov, Kab’ OAn v
dlapKewr g ypovidg, ovveyilovrog va pe omnpiovv yio vo TPOY®PNo® HE TNV

EKTOVNON TNG EPYACTOG LOV.

Oa NOeha akdun va gvyapiotnom Tov 'edpyro Xotlnuihovdn yio v cuvepyoasio Hog
Kol TN HeYdAn tov Pondelad mov pov TPOcEPEPE, LEGH TOAADV GLUUBOVAGV OAAG Kot
HEC® €VOC TPOYPAULOTOS TOV OV £0MGE TOL OTOI0V UEPIKOG OAYOPIOIOG Kot KATOld

OTOTEAEGLOTOL YPTOUOTOIOVVTOL GTO SIKO OV TPOYPOLLLLLAL.

Téloc, Ba Bela Vo EVYOPICTAC® TNV OIKOYEVELN OV, 1| OO0l TOV TAVTO OimA OV,
€0TM Kol vogPd, apoh OAOVG OTOVG TOVE UNVES TOLG GTEPTOO. TNV TOPOVGI0 OV GTO
omit,, pog Pplokdpovy oxeddv emi povipov PAoemc 6TO ayamnuUévo LoV €PYOCTNPLO

216, 10 omoio £ywve T0 HEVTEPO LLOL OTITL.



Iepiinyn

O aw&avopevog aplinog TV ayopmdv o€ KIVNTEG GLUOKEVES TO TEAEVLTOLO YPOVIO, AL
Kol N eEEMEN mov elyav, v TeAevtaio mevtaetio, wOel Kol Tovg gpeuvNTEC GTO VO
OTPEYOLV TO EVOPEPOV TOVG TPOG TETOlEG cLokeVEC. H aAnbewa elvarl 0TL tar Kivntd
APV Exouv Yivel éva avaykoio kKokd oTig UEPES Hag. Xxeddv o kabe dvOpwmoc,
TEPLGGOTEPO OTOU VEOVIKA TANON Ko AydTEPO OTIG UEYOAVTEPEG NAKiES, €xEL OTNV
KOTOYN TOL éva Kvntd TNAEQPOVO. AVTOC O TAPAYOVTOG, GE CLVOLOGUO HE TIG
OVETTUYHEVEG OUVATOTNTEG TOV TPOCEOEPOLV TO. CNUEPWVAL Tpomyuéva, Kvntd, To
Aeyoueva “Smart phones”, £xel KataoToEL T0 KV Td TV TpdT 68 {TNnon TAaTeOpua
Y v OTIIEEL KATO1og o epappoyn, n omoia Ba oyetiCetan pe Tig TpaEelg Tov ¥pno
TOL KvNntoh TNAEP®VOV, KaBe otiyun g uépag tov. Mia térota vampecia, ivor Kot n
€DPECT] KOVIIVAOV KIVNTMOV GLOKELMV, TNV omoia Ba avalvcovpe kot Bo deifovpe v

O1KT LG TTPOTEWVOUEVT] APYLTEKTOVIKY], Y10l TV TOPOYN TNG TPOS TOVS YPTOTEG,.

H vmanpecia mov Ba mapéyovpe, n omoiot aVATTUGOETOL GE VT TNV OUTAMUOTIKY
epyoacia, o mapéyel 6TOVE YPNOTEG TG TV TANPOQOPia LE TOLG KOovTvoTEpOoLg K
GAAOVG YPNOTEG KIVIITOV CLOKEVAV, 01 070101 BpicKovVTal YEOYPUPIKE KOVTE GTN O1KY|
pog ocvokevn. Extog amd v epappoyn n omoia o copmepipépetor cav eEumnpeTnTnG,
avarntoéope Kat po papuoyn v kivntd tnAéeova Android, n omoia mapovoiale avtd
To. OE0OMEVA YO TIG YEWTOVIKEG KIWNTEC GLOKEVEG, OMOCKOTMOVIONG OTNV OTOGTOAN

UNVOUAT®V GTIC YETOVIKEG GUOKEVEC 01 0TOieg oG TEPPAALOVV.

Eniong, oto téhog g epyaciog avtg, éxovue mepapatikny pnekétn n omoia Palel o€
doKiun tov €&umnpeTNT WHOG, GLYKPIVOVTAG OVO TEYVIKES Ol Omoieg LeAeTnONKav Kot
viomomOnKav pe okomd va cvykplBovv. Akdpo, €govv avaivBel dvo dwupopetikcol
alyoppot ot omoiol pumopovv va TPOGOEPOLV TNV LANPECIQ TNG YEITVIOOTNG, €K TMOV
omoiv VAOTOWCAUE TOV Eva KOt TOPAOETOVLE TO TEPOUATIKE ATOTEAEGLOTO TOV, OGO

aQOpPA TOV YPOVO EKTEAEGNG TOV aAyopiBLLOv.
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1.1 Ynoxivnon Epyaciog

H evpeio eEdmiwon tov «E&umvovy KIvITOV cLuoKevdv, ol omoieg vrootnpilovv
eEevpeon g yewypoapikng tovg 0éong (m.y. AGPS, WLAN «xot Cellular tower
TomoBEtNon), aAAG emiong mEPEYOLV KOl AAA®V €0GV oucONTPES, e TOVE OTOI0VG
pumopoHv va pdbovv ctoryeio Yoo Tov xdpo mov TIc TEPPAAAEL (TT.). KAUEPA, LIKPOPMOVO,
EMTAYVVOIOUETPO, ooONTNPES QOTICHOD K.0.), GLVOLALOUEVE UE TIG OLVATOTNTEG
GLVOEGIHLOTNTAG TTPOG TO AdikTLo TIG 0Toleg TPOGPEPOLVY, o1 omoieg pmopel vor glvan
omowoodnmote tevoroyiag 3G, 3.5G, mpotevopeves 4G teyvoroyieg | aKONO Kol LEG
Wi-Fi, ékavav OloVG, TPOYPOUUOTIOTEG, ETOUPIEG MALVIOIDV, E€TAPiEG TOPOYNG
AEQOVioG Kot AldtkTOoV, OAAG KOO Kol EPELVNTES, VO acyoloVVTaL cuveydS poll

TOVG,.

Olot yvopilovpe v peydAn emrvyio g yvootng stapiog Apple, 6tav to 2007
£0moe otV ayopd to yvootd o 6Aovg iPhone [3]. Tote, 6Aot ot avtimaAioi g eiyav
napadeytel 0Tt n Apple tovg giye mdoel otov Vvmvo. Téooepa ypovia petd, Exovpe pio

mAn0opo and etapieg (.. Apple, Google, Microsoft, Palm kot RIM), ot omoieg égovv
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avamTHEEL TO O1KO TOVG AEITOVPYIKO GUGTNUA Y10 KIVIITEG GUOKEVEG, OV Elval EPAUALD
0ALG lomG Kol og KOmOw, onuelot KOAVTEPO Ao JIPOPOVS VTEP-VTOAOYICTES TOV

TapeAdOVTOC.

"Exovtag avaeépel avtd, PAémovue v e£EMEN Tov elyape o TEAEVTALN XPOVIO GTNV
teyvoloyio. Amd mpocomKY eumepio, oAAG elvar kATl WOV oSvuPaivel GTOVG
TEPLGGOTEPOVG TIOTEV®, TO KIVNTO OV £X® TAOPU GTNV KOTOYY| LOV, EXEL MEPIGGOTEPN
VTOAOYIOTIKT 10Y0, KOPLOL UVIUY, OAAG KOl SOLVATOTNTEG, OO TOV TPMTO LITOAOYICTN
mov eiya ayopdoel, 10 - 15 ypovio mepimov mpwv. Emopévaog PAEmovpe yuoo axoun pio
QOpa TOV AOYO OV TOAAEG €TAUPiEG OTIC UEPES KOG GTPEPOVTOL TPOG TNV avATTLEN
EQUPUOYADV KOl TTOLYVIOLDV Y10 TETOLEG KOVGOAES, OTMG TIG «EEVTVES) KIVITEG CLOKEVEG.
Ymp&av moAhég épevveg oto mapehBOV amd O1dpopovg epguvntég, ol omoiol £youvv
aocyoAnBel pe TV OvVATTLEN EQUPUOYADV KOl TPOGPOPO VLINPECIOV Yol KIVNTEG
oVoKEVEG. AVTO, oe ouvovacud pe v e&EMén mov eiyope to teAevtain Tpion pe
téacepa ypovia, dNAadN Kupiwg PETA TNV euedvion tov iPhone amd tv Apple, aArd
Kol TIG VTOAOITES ETOPIEG O1 OTTO1EC AKOAOVON GV TO TAPASELYLA TOVG, BONGE Kot ENAg
0T0 Vo acyoAnfodue pe v avAamTuEn Kol TPOGEOPA KATOWG VANPESING OE TETOLEG

GUGKEVEG.

YUYKEKPIUEVA, T VANPECIO TOL AMOPOGIGOUE VO, TPOCPEPOVUE GE EPUPUOYES OTIG
KWNTEG oLOKEVES, eival avtn g «Evpeong Kovtivaov Kivntov Xvokevaovy. TTo edikd,
avtO oV Bal Exel WG amoTEAESUA 1) XPNON TNG LANPESioc pag, Ba elval n mopoyn Hiog
Motog and 1ig K xovtivotepeg Kivntég GVOKEVES, 6€ oYéomn Le TV O1KN Hog tomobeaio.
Avt n mnpogopia, Ba eivor to amotélespo tov aiyopiBuov poc, o omoiog Oa
emeepydleton o YOPKA-ye@ypapikd Ocdopuéva to. omoio Ba AapPdver amd TOLG
YPNOTEG KIVIITOV GLOKELAV, 01 00101 P avTd TOV TPOTO B KAVOUV EMEPMTNGELS TNV
vmpecio poc. Aniadn, plo emepdTon omd KATOW0 YPNoTN KWwNTNig oLokevns, Ba
TEPLEYEL TOL OIKA TOV YEWYPOPIKA OEJOUEVO, KLPIOS TO YEOYPUPIKO HUNKOG Kot
YEWYPAPIKO TAATOC, TO, OO0 UTOPOVV VO GUAAEYXTOVV UE TPEIS O10POPETIKOVS TPOTOVG.
Avrtoi ot tpeig Tpomot givar (o) A pésov dopvpdpov (GPS), (B) Aw pécov Acvppotmv
dwtvwv (Wi-Fi) kot téhog (v) St pécov kvyédmv g kvnmg miepoviag (Cellular
Towers) [2]. Xt ouvvéyxew, Oo yiveton emeepyacic OAMV TOV ETEPOTNCEDV TOL

OTOGTEAAOVTOL OO TOVG YPNOTEG TOL &ivol cuvoedepuévol, Yy va amovindel to



epotuo. ‘Enerta, ta amoteléopata Bo otéAvovior oty kdbe Kvnty GLoKELN, Yo VO

UTOPEL VOL XPTOLOTOMGEL TNV TANPOPOPIa. AVTN, LE TOV TPOTO TOV 0T0i0 OEAEL.

1.2 MMapadsiypato yprong g yeLTvioong

Edv 0éhape va avaeépovpe kdmolo moapadeiypota pe to omoia Bo pmopodoope vo
avadeiEovpe ™MV ONUOVTIKOTNTO NG YPNONS ™G TANpoeopiog OTL KAmolog GAAOG
Bpioketor oe kovtvy amodotacn ond ecévo, Oa Mrov auétpnta [4]. Ouwg, Oa
OVOQEPOLVILE UEPIKE, YLOL VO OOVUE TTO1EG €lvar o1 vEeg dLVATOTNTEG OV UTOPOVUE VO
éyovpe og piol KNt oLoKELN, €AV KAVOLUE YPNON NG VANPESioG TG €0peoNS
KOVIIVOV KWWNTAOV GLOKEL®V. AKOAOLOOVV pepikd mapadeiypoto, omd SopopeTIK
nepPdArovio/Topelg VAOTOINOTMG KATO0G EPAPUOYNG TOV KAVEL YPNOT TNG OIKNG LOG
vanpeciog, £€T61 Yoo vo Qovel €miong Kol 1 TPOCAPUOCTIKOTNTO TNG VANPECING TOV

TPOGPEPOVLLE, GTO TAOLGLA OLOLPOPWOV TOUE®V TNG LONG KOl TNG KOWV®VING L.

[Ipoto mapdderypa, Bo Mrov va ypnowomombel m vanpecio poc, vy Adyovg
PN UIOTIKOVG, GTO TAAICLH AEITOVPYIOG EVOG EUTOPIKOD KEVIPOV. ZVYKEKPIUEVA, Ba
umopohoe vo VIApPYEL €va KEVIPIKO onueio, OOV To OAPOPE KOTAGTNUOTA TOV
EUTOPIKOV KEVIPOL O umopoHoav va Katoywpovv Tig dopnuUicels Tovg, ol omoieg Oa
O100100VTOL GTOVE YPNOTEG O1 0TTO101 EIVOL G KATOLN OKTIVOL OO TO EUTOPIKO KEVTPO Ko
EMIONG £YOVV GTNV KATOYN TOVG KAMOlM «EELTVIP KIVNTI] GUOKELT, GTNV OToio EXOVV
EYKATESTNUEVT] TNV EQUPUOYT Y1 TIS dpnuicels. Me avtd tov tpomo, Bo umopovv va
petadidovior ot SENUICELS GE YPNOTEG MOV TMPUYUATIKE €ivol KOVIQ GTO EUTOPIKO
KEVTPO, EMOUEVMG Ol TOHAVOTNTES VO EMOKEPTOVY TO KoTAoTNnpo oL drapnuilet po
TPOCPOPA, elvar avEnuéves. Apa, Le aVTO TOV TPOTO, eV £XEL GUUPEPOV LOVO 1| EToupio
oo TNV XPNom NG LINPESiag, apov Ba pmopel va TANPOGCEL LOVO €va LKpO avtitio,
Yoo v e potel dueco o mehdteg ot omoiot ivor mo mBavd va emMoKePTOHV TNV
emyeipnon Tovg, aAAd emiong Kot Yo Tov mEAATN, 0 omoiog apov PpickeTol KOVTE TNV
TEPLOYN TOL €lval Ol €YKATOOTAGELS NG emyeipnong, Oa umopel va emokeptel v
emyyeipnon, yopic va yperdletarl yuoo mopddetypa vo odnynoet Eavd yuo vo TagL 6TV
GLYKEKPIUEV TTEPLOYN, OAAG Umopel VoL GLVOLAGEL QVTH TOV TNV €000, TOL TPOPAVADS

elye Pyet yio kdmwolo GAAo Adyo, pe TV emickey™n TOL oTNV dENLOLEVN emyeipnon.
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YTyqpra 1.1 : Eappoyn Mall Spot

To endupevo mapdderypo ¥pNoNG TG LINPECING TNG EVPECNS KOVIWVOTEP®V KIVITAOV
OLOKEVOV, EIVOL TO TAEOV YOPOKTNPIOTIKO, OAAG GUVALO KO OVOUEVOUEVO. XTNV OIAN|
TOVL TEpinT®OoN, pmopet vo eivar amAd, aAld edv kdmolog Parel govtacio, pmopel va
npocbéoel MOALEC AemTopépeles, ol omoieg Ba o kdvouv moAL ypnowo. H epappoyn
TOL OVOQEPOVLE, €ivar 1 €100TOINOCY HE TO TATNUO €VOC KOLUMOD Y10, EKTOKTEG
OVAYKEG, TEPIMTMOGES KIVOUVOL K.O., Omov €va. dtopo pmopet vo PBpebel oe Kamola
dvodpeotn Katdotaor kol va Bélel va gwomomoet pe pia kivnon, 1o mdtnpo onAcon
evOg KOLUTTIOV, KATO0V Yl vo, TpocéABet va Tov Bondnoet. Otav o ypNotng e KvnTig
oLOKELNG, 0 omoiog PBpioketan 6e KAmow KaTdoTOon, 1 ool xpiler Pondetag, Khvel
XPNOM TG EQPAPUOYNG, TOTE TO omotéAespa Oa etvar va gwdomomBovv ot KovTvoTEPOL
YPNOTEG «EELTVOVY KIVIITOV GLOKELMV, Yo Vo mpocéABovv mpog Ponbewr tov. H
epappoyn amd poévn g, umopel vo cLAAEEEL oTOYEID TTOV APOPOVV TV GLYKEKPILEVT|
Béon mov Pploketar o ypNnotng, d1dpopeg TANpopopieg mov pmopel va AdPel pe tovg
a0 TNPES TG CLOKELNG, OTMG BEPLOKPAGIN, POTIGUO, 1| AKOLLO KOl VO DVTOAOYICEL TIC
00nYyleg Tov TPEMEL VoL 0KOAOVONGEL KAMO10G Yo va omevoet va Bondncel. Mg avtd tov
TPOTO, OTAV KATO10G amd avTovg oV Ba TapaAdfovv to pnvopa, BeAnocet, eBehovikd

ndvta, va fondncetl Tov cuvavBpmmo tov, TOTE B pumopel va akoAoVONGEL TIC 00MYieg
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Yl Vo TOV TPOCEYYioEL GUECH KOl HE TOYLTNTA, YOPIS Vo ydvovior Kpioylo
devtepOAenTa, To 0moio TOAAEG POPEG Hopovv va amofolv Kot potpaio yio Tnv vyeia,

oAAG Kot TV {oN Tov aTdpHov oL ypeldotnke Pordeta.

all 10108 AM

Select ALL

v Neighbor 1
Neighbor 2
Neighbor 3

Send

Message

Tyqpna 1.2 : Eappoyn Push S-O-S

Téloc, éva tpito mapddetypa, 10 omoio umopel va avadeifel Tnv ¥p1Momn ™S LANPEGING
pog, elval pio EQopUOYn Yol OVTOAAQYT] UNVOUATOV, HETad pog «EELTVNGY KIvNTiG
OLOKEVNG KOl TOV VIOAOIT®V, 01 omoieg Ppiockovial 6 KOVTIVI] OmOGTOCT OO QTHV.
Me avt6 T0oV TpOTO, B0l LTOPOVGALLE VA TOPOLOLIGOVLLE OVTH TNV EPOPLOYT, GOV TOTKO

PaSIOP®MVO HEGM AlaOTKTVOVL (KEIHEVO KOt Ol pmVY)).

Xympa 1.3 : Eeappoyn avroiiayns pnvopdrov



1.3 Zyetwkn Aoviewd

Yndpyovv mTOAAEG KOVOTOUES EPOPLOYEG TTOL UTOPOVUE va. fpovpe o€ dikTvo EEuTTvav
miepovov. Eva mopddstypo ival 1 KapooKOTIKY Kot 1) CUUUETOYIKY aicOnon [11],
[12], [13], [15] om0V epapupoyég pmopovdv vo. evepyodv ¢ Kivntoi koOuPor oe o
OedOUEVT] TTEPLOYT Y10 VOL TAPEYOLV TANPOPOPIES V1oL TNV YELTVIOOT] YPNCLLOTOIDVTOS TIG
wKovotTeg TV oobnoewv. Axopa €va mopddstypa €ivol 0 VTOAOYIGHOG TNG
Kabvotépnong Adyo tov Kukhogoplakng cvoueopnone [15] ypnowomowwvrag Wi-Fi
ONUOTO TOV CLAAEYTNKOV OO EELTVEG KIVNTEG GUGKEVEG EVOVTL TG VYNANG GE KOGTOG
ypnoonoinon tov GPS. v kowvwvikr cedida Google Latitude evepyomotei yproteg
Yy vo evTomilel oVTOVG KOl TO, KOWW®VIKA diyTva mov &xovv emokeptel. H Agdopévn
vanpecion avEépepe TAVO amd 3 EKATOPUDPLO EYYEYPOUUUEVOVLS XPNOTES Kot TOV® oo 1
EKATOUUVPIO EVEPYOVS YPNOTEG., AP TNV OUEIAEYOUEVT OvNoLYIO YO TO. WOOTIKA
dedopéva. TMapopoing vrapyovv moAAEC epapuroyéc dnwg to Foursquare, Gowalla kot
Loopt mov £yovv v avaroyn emituyio 6TOV KOGHO TV EEuTvev TmAepovov. Eriong 1

aKaOM KN £pevva Kot Tpdodoc oe avtd Tov Topéa Ppioketar oe eEEMEN.

Avtd @uokd, pag @Epvel O0TO YVOOTO KOwmvikd diktvo, Twitter, to omoio
yapaxtpiletar og SMS tov Awadiktoov. To Twitter [1,22,23,24] sivon pio 16toceAida
KOWMOVIKNG OIKTO®MONG, 1 OTolot TPOCEPEPEL LANPESIO. AvAPTNONG UIKPOV peyEBovg
unvopdtov, cvykekpuévo péypt 140 yopaxtpov. To Twitter mpodmobétel va Exelg
KOO0 AOYOPLOOUO YLOL VO UTOPELS VO YPNOCIUOTTOLELS TV VANPESIO. TOV TPOCPEPEL.
Eniong, ywo va pmopeic va d10facelg autd ta pnvopota pkpod pey€0ovg mov ypagpoviot
OO TOVG YPNOTES, MPEMEL V. TOVG akoAovBds. Emiomg, to 1010 oyvet edv avtol BEAovv
va S BACOVV To UNVOLLOTA OV €0V YPAPELS, TPEMEL VL 6 0KoAoVBoVV ot 1010t Andadn
dgv 1oyvel M oueidpoun oyéon Kot katd KOO Adyo ot ypnoteg tov Twitter dev
aKoAovBovV avTovg o1 omoiot etvar akdAovBot tovg. Xto Twitter, emiong, éxel mpootebel
EK TOV LOTEPOV, 1 SLVATOTNTA EMGVVOYNG TANPOYOping mov apopd v BEon Tov
oLYYPAPED TOV UNVOUOTOG, TNV OTIYU 7OV TO KOWOTOLEL GTO YPOVOOIAYPOLLLLOL
(timeline) tov. Mg avtd 10V TPOTO, KAMOWS B pmopovoe Vo KAVEL EMEPMTNCEL,
ylyvovtog unvopata, omd v vanpecion avalnmmong mov mpoceépel to Twitter,
neplopilovtag To AMOTEAEGOTO GTO UNVOLOTO TOV avopTiOnkay oty yOp® mTEPLOYN

oo AT OV PPICKETAL TN CLYKEKPUEVT GTLYUN O YPNOTNG.



Mia vanpeoio n omoia givar mapdpota pe o mpoavoeepbév Twitter, ivar to PubNub
[6], to omoio yapaxtmpiletol omd TOVG KATAGKEVAOTEG TOV OC «To Twitter ywo Tig
UNYOVES). ZVYKEKPUEVE, KATOW0G HE TNV YPNoN NG LANPECiag avthg, Hmopel va
avTOAAGCEL TANPOQOPIEG KOt SLAPOPO UNVOUATO AVAIESO OTIG OPOPEG GVOKEVES, Ol
omoieg AELTOVPYOVV GV TOVG OKOAOVBOVE OV VIAPYOLV oTNV VANPEcia Tov Twitter.
‘Eva apketd meprypapwd oynua, stivor to oynua 1.4, 1o omoio amewcovilel v yp1on
tov PubNub.

Connect Everything.

Computer Mobile

To Everyone.

Instantly all at once in Real-time.

Every Place On Earth

Yynna 1.4 : Mepyypaeri PubNub [6]

Kétt mo xovid oe avtd mov kdévovpe, eivar ot deKAdES, 10MG Kol EKATOVTAOES
epappoyés oe 10S kot Android Aertovpywd cvoTpOTO Yoo «EELTVECH KIVNTEG
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ovokeLvEg, and v Apple kot Google avtictoya. Mepikd ovopaTa TETOIWV EPAPUOYDV
eivon to Blockboard, Yobongo, Foursquare, Gowalla, ypnon tov Google Buzz oto
Kwnto, ypnon tov Twitter yio kvntod, xpnon tov Google Latitude kou dAiec moAAég
EQUPUOYEG KOl VANPECIEG. ZTNV TAEIOVOTNTO TOVS OLTEG Ol EQPAPUOYEG, TPOGPEPOLY
KAmo1ov €100Vg £yypoen TNV VINPEGILQ, £TCL dNUIOVPYEITOL £VOL TPOPIA TOV ATOHOVL TOV
O€AeL va YpNOIUOTOMGEL TIC EPAPHOYEG OVTEC. XTI GUVEYELD, GE UEPIKES OO OVTEG TIG
EQUPLOYEG, TPETEL O YPNOTNG VO TPOGHEGEL GTOVG PIAOVG TOV, TOL ATOUO E TO OTOi0
0éher va potpaletor TAnpoeopieg, TOGO Yo TNV YE®YPOUPIKN TOL Tomofecia, 0GO Kot yio
o unvopato mov o amootéddovtal. Kdamoieg dev yperdlovion v dwdikosio g
mpocONKkng oihwv 7y TV xpNon G LANPEciag, OpmG avtéc ovvnbog eivor
TEPLOPICUEVEG OE KATOEC WEHOVOUEVES YEWYPAPIKES TTEPLOYEG. To MO KOVIWVO oTnV
vnpeoia mov Ba eridovpue gueic, eivor to Proximity 360 [5], o omoio mpoceéperl v
dvvaToTNTO SPNUIONG, TNV OLVOTOTNTO OVOKOWWVOGE®MY HECH UIKPOV peyéfoug
pnvopato, oAld emiong kot €£e0pecn €0TINTOPIOV KOl EMYEPNOE®Y KOVTIVOV GTO

onueio mov PPIGKOUACTE.

Av16 mov Bl Kével TNV 01K LaG VIINPEGTO Y10 AVEDPEST TOV KOVTIVOTEPW®V YPNOTAOV LE
KWWNTEG oLOKEVEG Vo Eexwpilel, elval To Yeyovog OTL o1 ¥pNoTeC Hog 0gv Ba yperaleTon
Vo, €YYPAQOVTOL LE OTOOONTOTE TPOTO GTO GUOTNUA OGS, N VANPESia Ba TposeEpeTan
avVOVLHO, YOPIC Vo pmopel voo TOVTIOTEL e OMOOOMTOTE TPOTO 1N TANPOPOPIia TNG
YE®YPOUPIKNG 0E0NG HioG CLGKEVTG, L€ OTOONTOTE GAAN GTOLXEID KO 1) VANPEGTOL LLOG
B dovdevel o€ OAO TOV KOGLO, YOPIG VO EYEL TEPLOPIGLOVS OO YEWOYPUPIKES TEPIOYES
KOl GUYKEKPIUEVEG TOAELG 1 YDPEG OTIC 0moieg Ba dovAeveL. To onuavTikoOTEPO £ivorl OTL
n vanpecio mov Ba @TaEovpe OBa pmopel va ypnolpomoteitonr Kot amd GAAOLG
TPOYPOUUUOTIOTESG, Y0 VO EPUPUOLOVY TNV J1KY| TOVG 10€N, GTO TMOG UTOPEl KATO10G v
EKUETOAAEVTEL TNV QLOIKN £YYVTNTO KATOIWV KIVIITOV GLGKELMV KOl VO OVOTTOEEL KOTL

EVOLPEPOV, e QovTacia, To onoio Ba eEumnpetel apketd KOGUO.

1.4 Apyrrektovikn Android

O opwopog Android eivor pioe otoifo AOYIGUIKOD Yoo KIVNTEG GULOKELEG TOL

neplopPavel €va AEITOVPYIKO GUOTNUO, EVOLAUECO AOYIOUIKO Kol TG Pocikég



epapuoyéc. To Android SDK mopéyel ta epyadeio ko ta APIS yio va apyicovv va
AVOTTOGGOVTOL EQOPLOYES Yo TV TAat@Opua Android ypnolponoidviag ™ yAdooo

TPOYpPOLOTIcHOD Java.

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Manager Window Manager ContentProviders View system

— =TI —_—

Package Manager Resource Manager Location Manager
- - Manager B B Manager

APPLICATION RUNTIME

Surface Manager Media Framework SQlite
Core Libraries

aVIC UFE
SGL SsL libc iikizilh.2

B,

Open GL|ES FreeType Webkit

LINUX KERNEL
Display Driver Camera Driver Flash Memaory Driver Binder (IPC) Driver

Power

Keypad Driver Wifi Driver Audio Drivers
Management

Tyqpra 1.5 : Tiepyypaeni PubNub

To Aertovpyikd ovotnuo Android omoteleitor amd mOALG avaykaio Kot aveEdptnta
uépn ocopnepiappavopuivov tov akéiovbov [21]:
- To oyéd10 N vrdderypo avaPopic VAIKOD OV TEPLYPAPEL TIS KOVOTNTES TOV
OTOLTOVVTOL OO 0L KIVTTH] GUGKELT], MGTE VO VITOGTNPIEEL TO AoYioHKO otoifa
- "Evag Linux mupfivag tou AEITOupyIKod GUGTAIOTOG TOL TAPEYEL TN S0GVVIES
YOUNA0D EMmEOOV pe TO VAKO, TN dtoyelplon Hviung, Kot EAEYXOV dlEPYACLOV,
O\l BEATIGTOTOMUEV Y10l POPNTES GUOKEVES
- BifroOnkeg  oavoyrtod k@O  yio TV avamTuEn EQOPULOYDV,
ovumeprappavopévov SQLite, WebKit, OpenGL, kot Media Manager
- O ypovog extéheonc etvor o xpdvog oL ¥PNOYLOTOIEITOL V1o VO EKTEAEGEL KO VaL
ooeviicel T Android eoppoyég, ovupmeprapPavouévng tng Dalvik
EWOVIKNG Unyaving Kot Tig BipAlodnKeg TV PaCIKOV IKOVOTHTMOV OV TOPEYOLV
oto Android ovykekpévn Asutovpywdmra. O ypdvoc ektéleomg etvan
OoXEOOGEVOG Yo VoL glval HIKPOG KOl 0mOd0TIKOG Yo Vo XPNCLoTotEital amd

KWVNTEG GUGKEVEG,.



- 'Eva m\aiclo epoappoy®v mov ekBETEL TPAYUOTIKA GUGTNUO, VANPECIOV Y0 TO
eminedo  eappoydv, ovumepAappfovopévovr TV dlayeplot)  mapadupmy,
content providers, tnAepmvio Kot peer-to-peer vanpeoiec.

- 'Eva mhaicto yo diemopn Tov ¥proTn TOv ¥PNOLOTOLEITOL Yo Vo, PIAOEEVIGEL
KOl VO EKKIVIOETE EQOPUOYES.

- TIpoeykateoTnUéVES EQAPUOYES TTOL ATOCTEAAOVTOL MG UEPOG TNG GTO1Pa.

- 'Eva mokéto avamntuéng AOYIGHIKOD TOL YPNOLUOTOLEITOL Yoo TN Ompovpyio

EQAPUOYDV, cLUTEPIAAUPBavOUEVOY TV epyoleimv, plug-ins, kot Tekunpimonc.

1.5 Ilepiypappa Epyaciog

To vndérowmo g epyociog opyavavetor oG €ENG: XT0 0€0TEPO KEPAANIO TO OMOi0
TEPAAUPAVEL TO HOVTEAO GLGTNUATOS KOl CUUTEPIAAUPAVEL ETIONG TNV TTEPLYPAPT] TOV
TPOPAUATOG, avaPOPd GTOLG OAyopiBpovg mov ypnoomomdnKay Kot avaeopd G€
OYETIKN OOVAEWL 1 omola €ywve amd GAAOVG EpELVNTEC. LTO TPITO KEPAANIO TO OTOi0
TEPIAAUPAVEL TNV OPYLITEKTOVIKT] TOL GUOTHLATOC, TOGO TOL €ELANPETNTH, OGO KOl TOL
weAdTN Yoo TV vanpecio ¢ Evpeong kovivdv kivntdv cuokevmv, kabmg emiong Kot
éva Tapaderyol Epaproyng o€ £Eumvn kvt cvokevn Android, pe Kémowo Ty iOTLTTOL
006vng. Eniong Oa meprypagovv pikpd fondntikd Tpoypappota, To 0moio NTov GYETIKA
pe emuEPOLS OEpata TG OMAMUOTIKNG €pyaciag, o omoio kot avoamtdyOnkov. 1o
TETOPTO KEQPAAMIO TO OMOI0 TEPIAAUPAVEL TNV TEPAUATIKY HEAET OV £YVE GTO
TAOIGI0L OVTNG TNG OMAMUATIKNG EPYUCIOC. ZVYKEKPIUEVO, EYOVUE TNV TEPLYPAPT] TOV
0edOUEVDV TTOV YPNOILOTOONKAY, TO GEVAPLO GTO OTOI0 PACICTAKOUE KOl ETEITA TO
TEWPAPaTIKA amoteléopata. TéAog to méumto Kot tehevtoio Kepdioo, mephappdvet ta
GUUTEPAGLLATO TTOV EYOVUE OO TNV YPNOMN TNG APYLTEKTOVIKNG LOG YO TN TPOGPOPA TNG
vmpeciog ™g yeuviaone. Emiong, ekel Bo mapoabécovpe kdmoleg 10éeg o1 onoieg Oa
UTOPOVGOV VO OMOTEAECOVYV  UEAAOVTIKY] O0vAEwWd, m omoia va Pooiletor ot
GUYKEKPIUEVT] OPYLTEKTOVIKT], 1 Kot 10€eC Yoo TV PerTiotomoinom tng Kot Topomépa
avantuoén mg. Xto [opdpmua A moapovcidlovpe Tov myoio KOO TOv apopd Tov
e€umMPETNTN TOL GLOTNUOTOS Wag, 610 B Tov mnyaio KO NG €PApUOYNSG Yo
emidelEn mov elyape avantiéel, 6to I' tov mnyaio kddwa twv fonnTik®dV £papUOyYOV

TOV EYOVUE AVATTOEEL KOl TEAOG TOV GLVOOEVTIKO YNOLoKO dioKO.
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Kegpaiaro 2

YnopaOpo kor oyeTikn dovierd

2.1  Movtého Zuotnuatog 11
2.2 Tlocotikomoinom Tov HOVTEAOV GUGTILOTOG 13
2.3  Avdivon aryopiBuwv 14
2.4  Tlivokag ZopPoMopmv 21
25  Zyetikn AovAewd 22

e avtd 10 KePAAao, Ba Kabopicovpe v onuewypaio v omoia Ba axoiovdncovpe

o€ OAN Vv gpyacia, kabmg eniong Ba kabopicovpe TO HOVTELD GLUGTIUATOC TTOL £XOVLLE.

2.1 Movtého Zvotipatog

‘Eoto 611 £govpe éva cUVOAO 0o ¥PNOTEG KIVNTAOV TnAEPOVoV, {Al, A2, ..., Am} , ot
omoiot kvovvtor oto XY-eminedo. Kabe dedouévn otypn|, 1o avrtikeipevo Ai (i<=m),
OVAAEYEL OedopUéVOL IOV TO a@OopovV. Avtd Ta dedouéva, etvar mAnpoeopieg mov
oLAAEYEL o TO TTEPIPAALOV TOV, 1 ALPOPOVV TO OVTIKEIIEVO cuykekpuéva. Ot eyypapég
TOV OVTIKEWWEVOV avTav etvan tov Tomov {X, Y, Acc, Cid, nCidl, ...,nCidn }. To X kot
Y avapépovtar oty B€om ToL AVTIKEWEVOD GTO EMIMEDO. LVYKEKPYEVA, OPOPOVV TO
YEQYPAPIKO UNKOG Kot YEOYPaPKO TAATOC. To «Ace» apopd v akpifewa mov £govpe
™V HETPNON NG YEOYPAPIKNG B€omng Tov avtikeywévov. Avti v akpifela €el og
OTOTEAEGLO O TPOTOG TTOL YPNCYLOTOLEL 1] KIVNTI] GLGKELN Y10 VO BPEL TNV YEMYPOPIKT
¢ 0éon (GPS, WiFi 1 Cellular tower triangulation). Oco mo axpipng etvar o TpdmOC
7oV £YIVE 1 LETPNOT, TOCO Mo Kpn glvan Tyun g axpifeag. Zto oynua 2.1, poaiveton
TO GYEOIAYPOLLLO TOV GULGTHUOTOS WO, TO omoio amoteleitor Pocikd omd moAlovg
TEAATEG, TIC «EEVTIVESH KIVITEC GUOKEVLEC, Ol omoieg oty mepintwon pog sivor too HTC
Desire, kot éva e£umnpetnty], 0 0T010G OKOVEL Y10 ETEPOTNGELS OO TOVG TEAATES, LECM
Awd1KTO0VL.
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2
AladikTuo
E€utnpetnTig
YTmpeciag Eupeong
Kovriviov KiviTuv ZUuoKEUuw
m

"Egumneg" KinTég
ouokeuég Android -
HTC Desire

Xypa 2.1 : AmA6 oyedrdypappe GVGTINATOS

To Cid mov akoAovbet, apopd to Cellular tower ID, dnAadn tov apBud katoym®pnong
™G Kepaiag TG Kvntng TAEpmviag, otnv omoio eivatl EKY@pnUEVT N KIVNTH GLUGKELT).
Téhog, Ta { nCidl, ...,nCidn }, apopolv Tovg ap1dnols Katoydpnong amod Tig YETOVIKEG
Kepaieg KvnTg TMAEQOVING, TIG 0Toileg 1) KvNT] GUOKELY| Uopel va d€L, aALd dev glvar
KAToyopnuévn o€ ovtés. 10 oynua 2.2, eaivetol 10 HOVTEAO piag mePoyng Kot m
KAALYM OV TPOCOEPETAL OO TNG KLWEAEG KWNTNAG TNAEP®VING OTN GULYKEKPUEVT
nepoyn. H avarapdotaon tov koyedodv pe eEdyovo oyfiua, etvatr n wovikn, n omoio
Bonba otig pabnuatikég mpdéel Kot VIOAOYIGHOVS oL YpeldleTar va yivouv Yo v
avevpeon g padtokdAvyme evog otabpov Baong KuoyéAng. Xtnv mTpaypoTikoTTo, T0
oynuo mov pmopel va €xel 1 padloKAALYN L0G KOWEANG, £ival OTOL0ONTOTE GIOPPO

YN0, LE VTEPKOADYELS LE TIG POOOKOADWYELG TOV YEITOVIKAOV TOV KUYEADV.
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Iympa 2.2 : Iapaderypo Cellular Towers

MoMg cvAdeyBovv owtég o1 TANpoeopieg amd to MEPPAAAOV NG KIVNTHG GLOKEVLNG,
toTE YiveTon emkowvmvio pe tov e&uanpetnti o omoiog Ba dextel TIG TANPOPOpPieg aLTEC.
H xwnt ovokevn, av kou eivar «E&umvny, 0T ovopdloviol ot TeAevtaiov THTOL
KWWNTEG GLOKEVEG LE APKETA OLENUEVEG OLVATOTNTES, OV EXEL TIC OPKETEG SVVATOTITEG
YL Vo UTOPEGEL Vo EMEEEPYOOTEL TIC TANPOPOPIEG aVTEG Ko va TpEEel adyopiBpovng
OTTOLTNTIKOVG TOGO GE LVNUT, 060 Kot 6€ TOpovg enelepyaotn. Emopévog 1 arocston
TOV TANPOPOPIOV 6TOV €ELANPETNTH, NTOV OVOTOPELKTN. AKOUN KOU GE OLTH TNV
TEPIMTMOOT, N OMOGTOAN TOV OEOOUEVOV, OMOTEAEL Kot avTH amd UOVN NG, OPKETH
akpin mpaén, AOY® TNG OmMOGTOANG MECH OCVPUOTNG OCVUVOECNE, OPOV &ivol o

EMPPEMNG GE AVAUETAOOGEIS TAKETMV, AOY® AaO®V 610 HEGO LETAOOONG.

2.2 T1o60TIKOTTOING1] TOV HOVTELOV GUGTI|LATOG

Ye autd 10 VIOKEPAAMO, Od TAPOVGIACOVLE GLYKEKPIUEVO, OUTAE TOL APOPOVV TO
LOVTEAO GUGTHOTOC. LVYKEKPIUEVO, B0 AVAPEPOVLE GE UEPIKES TPOYLATIKES LETPNGELG
KOl TOGOTNTEG OV APOPOVV TO HOVTEAO MG Ot «£€ELVMVESH KIVINTEC GUOKELES TOV
avagépovtal, givar ovolaotikd 10 Kwwntd and v etapio HTC, pe dvopa poviélov
«Desire». Avti 1 KNt CLOKELT, £YEL EYKATESTNUEVO TO Agttovpykd Android, £xdoon

2.2 (kwdwn ovopasia: Froyo), 1o omoio avanticoel | yvoot etapio Google. Avti 1)
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KIVNT ovokewvn, €xel duvatdtta ohvoeons pe acvppata diktova, tomov 802.11b/g.
‘Exet emiong eme€epyoot Qualcomm QSD8250 ota 1000 MHz, 512MB pviun ROM
kot 576 MB k0Optog pviung (RAM). Avtr| v KIviTH] GUGKELT YPNCULOTOUCALLE Y10, TV
avamtuln TG €QPAPUOYNG HOG OE KIVNTH GULGKELY, M Omoio EmMKOW®VEL pe TOV
eCuomnpetnm moL TPEYEL TOV OAYOpOHO Yy v gdpeon twv K kovivav kivntov
ovokevwv. Elval ypappévn n epappoyn oe yAwoco Java, n omoia givon m emionun
YADOOO Yo aVATTUEN EQUPUOYDV GTNV TAATEOpHo Tov Android. Avti 1 epappoyn
YpPNooTominke ywo oKOmovG EMOEENC OTO TAMICIL TOV OPACTNPIOTHTOV TOL
tunpatog [IAnpoopikng, aArd emiong kot Yo va omodeitel, e S1dpacTikod TpOTo, TNV
YPNOTM NG TANPOPOPIOG TN EYYOTNTAG KIVITAOV GUOKEV®V UETOED TOVG. AETTOUEPELES
Yo TNV VAOTOINoM Kol TOPATAELPEG VAOTOWGES YO TNV OVAKINGN GLAAOY®V
dedopévmv, 1660 amd ToV PLGIKO KOG, TO TEPIPAAAOV TomKd €60 otnv Kumpo, dco
Kol ad t0 Adiktvo kol cvykekpuéva to Twitter, kabndg Kot d1dpopa oTiypdTLTIO
006vng mov mpape omd TV GLOKELT KOTA TN ddpKeln TNG emideENS, Ba emeEnynBovv

KOl TOPOVGLUGTOVV OPYOTEPQ, GE EMOUEVA KEQPAALL.

2.3 Avaivon alyopiOpmv

2.3.1 Ileprypapn dminoetov (BNA) aryopiOpov

v evomta avt Ba emeénynbel o anAnotog alydpOpog mov ypnooTomOnke cov
HETPO GUYKPIONC, OAAL KOl GOV ETAOYN OTO TEWPAULOTO TOL 0KOAOLOOVV GE EMOUEVO

KEPAAOUO.

O oly6pBpog avtdc, maipvel cov OEdOUEVO TIC €YYPOPEG ONO TIG EMEPMTNCES TMV
XPNOTAOV. AVTEC OL €YYPAPES, AVAUEGH GE GAAL, TEPEXOVV TO YEMYPAPIKO UNKOG Kot
YEQYPAPIKO TAATOS TNG KVNTHG CLGKEVNG. AVTY| TV TTANpoopia Kot pdvo yperdletor o
alyopBpoc avtdg Yo vo pmopel va KAvel Toug LTOAOYICHOVS ToV. Bo PTOPOVGALLE VO
TOV YOPOUKTNPIGOVUE MG OALYOPKN, 0POV GE OYXEON LE TOV GAAO ahydpiBuo, yperdleton
LOVO TIC EYYPOAPES LE TOVG YPNOTES Kot LOVO Pe anTéG pumopel va vtoloyicet pe dnincto
TPOTO TIG OMOGTACELS HETOED TMV KOl ENMELTO VAL TOVG EMGTPEYEL TO. OTOTEAEGLLOLTO TTOV
nepEyovv 1ovg K kovivotepovg ypfoteg mpog owtovs. Xto oyfua 2.3 mov axolovbet

0o Tpoorabncovpie va deiovpe TNV AoYIKH aVTOL TOV akyopifuov.

14



1 1 (X1,Y1)

2 2 (*2,Y2)

3 4 (X4, Y4)
4 7 O7,Y7)
5 23 | (X23,Y23)

m-1 | 43 | (X43,Y43)

m 6 (X6,Y6)

Zypa 2.3 : Zuykpicsig BNA

210 oYU QoiveTal 1 AOYIKN ToL aAyopifUov Hog OTIC GLYKPIGES TOV Kavel PLETAED
TV KOUPwV, Yo va Bpel v peta&d Toug omdoTaoT). ZuyKekpuéva, o adyoplfpog tvat
™m¢ tééemg Tov O(mz), Kol 0 KaBe kopuPog, o omoiog amotelel pion KATOYEYPOLLEVT
EMEPAOTNOT A [0l KIVITH GLOKELN, GLYKPIvETOL e Tov KABe emduevo kouPo, yia va
Bpovpe v peTa&d TOVG AmOCTOON. XTNV GLVEXELX, 0 KOUPOS TOv £xEl GLYKPOEl 1)ON pe
TOVg vVIOAowmove, dgv ovykpivetar Eavd pali tove. Ta amoteAéopato oamd TIg
OLYKPICELS, umaivovy og pia doun, Eexwploty| Yo Tov Kabe képPfo. Avti n doun, givarl
plo ovvdedepévn Aota g omoiag o KABe kOUPog avtiotoyel omv kdbe Kvntn
ocvokevn. Xe ke kOpuPo avtg g Aotag, vapyet pion GAAN cuvoedeuévn AMota, dmov
exel KpoTaue TV TANpogopio. Tng GLYKPIONG NG OWPOPAS AmOCTACNS amd TIC
vdlowmeg Kivntég ovokevés. Emiomng, katd v dnuovpylo avtng g Alotag, yiveron
gloayoyn poll pe tagvounon, emopévec, HOMS 0 aAyOplOlog Mo TEAEIDOEL UE TIG
GLYKPIGEIS TOV OMOGTACEDV TOV KIWVITOV GUGKEVAV, £YEL ETOLO TOL OTMOTEAEGLLOTOL Y10l
NV KEOe Kvnti cLuoKELT], TaSVOuNUEVa, Yo Vo uopel e gukoAia vo dtaiéEel Toug K
KOVTIVOTEPOLG TTPOG ATOV Kol v ToL OTeiAel Tiow to anotédesua. Etotl pe ovtd tov
TpOTO, deV YpedleTal vo Kvovpe €k véou Ta&vounon yua va propécovpe va fydiovpe
tovg K kovTivatepoug Yoo vo. LTOPOVLLE VO OTOVTIIGOVUE TV EMEPMDTNCT OV HOG EXEL

0éoel | kK6Oe KivnT cLOKELT.
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2.3.2 TIleprypaoen PNA aryopiBpov

Yy evotrta avt Ba eneEnyndel o akyopBuog [40] yerrviaong mov ypnoponomdnke
ooV T0 KOPL0 GLOTATIKO YOP® Omd TNV VAOTOINGT TOL EELTNPETNTY HOC, OAAL KOl GOV

EMIAOYY| GTO TEWPAUATO TOV OKOAOVOOVV G€ EMOUEVO KEPHANLO.

O alyopBuog avtdc, ivor PmopovUE VO TOVUE O OTOUTNTIKOC, G TPOG T OEOOUEVQL
oL xperaleTor Yo va umopel vo TpEEEL Kol VoL TaPAyEL AOOOTIKA TO OTTOTEAEGILATOL Y10
TIG EMEPWOTNOELS TOV KIVIITOV GUOKEVADV. LVYKEKPIUEVQ, YpeLaleTor va Xl 000 E1GOO0VG
amd cLALOYEG OedopEVMVY Yoo v puopel va dovAéyetl. H pio culhoyn mov yperdleton,
elval éva 6OVOA0 amd TIG KLYEAES TNG Kvn TS ThAEpmViag, To omoio Oa meptiapPdvet to
Cell ID tovg, kabnhg emiong kot v 0om TOL KEVIPOL TOVG, ONAAST TO YEDYPUPIKO
UNKOG KOl YEWYPAPIKO TAATOC Kol TEAOG TNV OKTIiveL OV €YEL 1] PAOOKOALYN NG
KOYEANG. Otav €xel avt) v TAnpoeopia, yio (o Teployr], TOte pumopel vo apyicel va

OEYETO EMEPOTNOELS OO TOVG YPNOTEG TOV KIVITMV GUGKELOV.

H éAAn gicodog mov ypetdleton o akydopBpog ovtdg, eivar o1 poéc dESOUEVDV OO TOVG
YPNOTEC TOV KWWNTAOV GLOKEV®V, Ol OTOI0l OMOCTEALOVV TIC TANPOQPOPIEG OVTEG WE
HOPON EMEPMOTNOE®V. AnAadn, M emep®INON TePAapUPivel péca To. GTOLKElD OV
ypeldletonr o alyopiBuoc yio vo vroAoyicel tovg K kovtivotepoug ypnoteg Kivitov
TNAEQPOVOV. Xg GUYKPIOT UE TOV TPOTYOVUEVO aAyOp1Ou0, avtdg 0 adydpOuog Ba nTov
O ATOO0TIKOG £AV GTOL OEGOUEVO OVLTE TTOV AVALPEPOLLLE, VITAPYEL KOL ) TATPOPOPia V1oL
10 Cell ID oto omoio eivar eyyeypappévog o ypnotng t dedouévn otryur). Emiong Oa
NTav TOAD KOAN M mEPInToT, €0V amocTéEALOVTOL Kol To dESOUEV TTOV APOPOVV TIG
YETOVIKEG KOWEAEG KOt QUTO Yol TV KLWEAN oL €lval cuvdedEUEVOS 0 ¥PNOTNG, TOTE
moAD eOkoAa Ba pmopel va tpéet 0 adlyOpBIOC TOV VTTOAOYIGUOV TV KOVIVOTEP®OV
KIVNTOV GLOKELOV, 0 omoiog kat’ akpifela kdver peydin ypnion g vmaping tov
Koyel®v, dNAadN ekpetadievetor v VapEn TOV POASOKOADYE®DY OUTMV Yo V.
neplopilel Tov apBUd TV cLYKPIGEWV OV TPEMEL VO KAVEL Yol VoL £XOVUE TO TEMKO
OTOTEAEGLOL. OTIG EMEPOTHCELS OO TOVG YPNOTEG KIVNTMOV CLUCKELMV. TNV VAOTOINOT)

7oV €YeL Yivel, Yo TV omotiumon Tov akyopifuov, £yt ypnoomombel 1 mAnpogopio
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G Tomo0eGiog TG KVNTHG GVGKELNG, GE GUVOVOAGHO LE TNV GLAAOYN Old TIC KLYEAEG,
Kol TIG TANPo@opieg BEoMG TOv KEVIPOL Kot UAKOLS TG aKTivag TG ke piog, yuo va
amoTiunOel katd TOGO oL KIVNTH GLGKELT OVNKEL GE KATO10 KUWEAY, €lval YEITOVIKN 1)
dgv avnkel KaBoiov. A@ov 1 mAnpoopia avtn pag eivar dabéoyun Ady® g ¥PNoNS
TOV  TPAYHOTIKOV KIWNTOV GULOKELAV, €Tl UITOPOVUE VO  YMTMOGOVLUE KOTO10
vroAoylopd mov Oa Empeme vo KAVOLUE, GE OYEON WHE TOV OPYIKE VAOTOUUEVO

alyopdpo.

2 ovvéyeln EYOVUE Eva OYEOIAYPOUUO Y10 VO SOVUE TOV TPOTO TOV OOLAELEL O
OLYKEKPIUEVOG OAYOpIOoC, o LYNAO eminedo, KOOMDC emiong Kol Yoo Vo SOVUE TNV

oVYKPIoT Kot 010popd peta&h twv dvo aryopifuwv.
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Onwg PAETOVUE KOl GTO GYESLAYPOLLLO, EYOVUE TO GUVOAO OO TIC KUYEAEG TNG KIVNTNG
AgQmviog, ot omoieg yopakmpifovion and v axtiva r. ‘Exovpe emiong tov ypnom
KIVNTHG CLGKELNG OV EKTEAEL Ll EMEPMOTNOT TPOG EUAG, TOV (, OTOV OTOI0 TPEMEL VoL
aravtnoovpe pe tovg K kovtvotepouvg ypnoteg mpog avtdv. H emepdtnon tov q
neplopfavel extdg GAAmv, v tomobecio Tov, ONAASY TO YE®YPAPIKO UNKOC Kol
YE@YPOUPIKO TAATOG, TNV KLWEAN otnv omoia eivar cuvoedepévog Ko pio Alota amd
KOWELEG TIG omoleg pmopel va dgl, emopévmg PpiokeTotl Kol otnv padlokdAvymn Tovg.
Eniong, PAémovpe tovg ypnotec Oi, o1 omoiol amoteAovv To chvoro O, Tov TNV ovcia
elvar ot vmoynelot ko6pPor mov O0ev KoALmTOVTOL Omd TNV podoKdALYT NG
OLYKEKPILEVNG KLYEANG, Yoo TOV KovTvatepovg K, v kdBe ypnotn mov avikel o1
OLYKEKPIULEVN KOWEAN. Emopévag €govpe v dopn O, n omoia givor d10popeTiKn Yo
KkéOe xoyéAn. ‘Exovpe eniong v doun I, otv omoia uraivovy ot vroyneiot k6ppot, ot
omoiol OUMG eUminTOLY GTNV TEPLOYN KAALYMG TS KLWEANG ov eEgtalovpe. TéAog,
Eyovpe pio dSopn avd KuyéAn, mov pog Aéel moiot kOpuPot ivar cuvoederéEVol LECH NG

OLYKEKPIULEVNG KOYEANG.

H ypnon avtdv tov 1pidv dopdv, Hog EMTPETEL VO TEPLOPICOVUE TIG GLYKPIGEIS TOV
TPETEL VAL KAVOVLE Y10 VO BPOVLE TIC YEITOVIKEG KIVITEG GLGKEVES, Yo KAOE yp1oTn oG,
[T e1dwkd, Yo kdOe aitnon and ypNnotn Tov AAUPAVOVE, TOV E1GAYOVLE GTNV AlOTO LE
TOVG GUVOEOEUEVOVS YPNOTEG, TNG KLWEANG He TNV omoio €ivol ovvoedeuévos. Xt
ovvéyeln, €lodyovpne oty kabe doun I, tovg woOUPove TOVE OMOlOVG KAAVTTEL M
POOIOKAALYT, Yo TNV KAOE KLWEAN, TOipVOVTOG aVTY TNV TANpOoPopia omd TNV Mot e
TIG YETOVIKEG KOYEAEG TTOV LoG amooTEAAEL 0 KGBE yprotng. H onuavtikdtepn doun amd
11§ tpeic, etvon n emduevn, n doun O. H doun O givor to kAedl yio v Pertictomoinon
nmov vrooyetar o aiyoppoc PNA. O tpoémoc mov eicdyovior 6ty OOUn auth ot
eYYPAQEG and Tovug KOUPOVE, elvarl aVTO TOV KAVEL TO HEYOADTEPO UEPOG TNG DOVAELIG

v Tov aAyopBpo Kot etvot 1o mo EEumvo KoppdTt Tov.

O 1péMOg €10aymYNG TV KOUP®V otV doun| eival va yivel Tp@OTAL 0 VTOAOYIGHOG TOV

UB kot tov LB, and v kuoyén, Tpog 1o KEVTPO Tov TpEYOV KOUPov.
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UB(C: u) = d(ccenterr u) T+ 7

To UB vroAoyiletan Bpickoviag tnv amdcTacn Tov £X0VV T 600 oNUElR, TO KEVIPO TNG
KOWEANG OGS KoL TO ONUEID TTOV £YEL avapEPEL Gav Ye®YPaptkn Béom o ypnotng. 'Enetta,

mpootifetal 6 VTO TO UNKOG TNG OKTIVOG.

LB(C: u) = d(ccenterl u) -1

Ymv avtifem nepintwon, to LB vroAoyileton mdAL pe tov 1010 TpdT0, OUM®S EKTOC OO
™V d@opd OTL amd TV omdotoon HETAS) TV OVO GNUEIDV, APAPOVUE TNV OKTIVAL.
‘Eneira, yepiCoope v doufy O pe koppoue, uéypt va ptdcovpe tov K° koupo. Otav
etdoovpe o avtd 10 onueio, £yovrag Tavounuévovg toug kOpuPovg pe Pdorn to LB
MG AmOGTACNC TOVG OO TO KEVIPO TNG KLYEANG C, EMONUAVOVUE TOV KOUPBO anTod Ko
amd Tovoe Kol 010 €ENG KATA TNV EIGAYMYN TOV ENOUEVOV KOUP®V, KAvovue Tov €ENg

é\eyyo:

LB(u,c) < UB(uy,c)

Avto onpaivel 6t1 poévo €dv o LB t0ov kO6pPov mov e€etdlovpe givon pkpdtepo 1| 160
e 0 UB tov K k6ppov 0o pmet oty dopn O, o képPoc o omolog eEetdleton v
OLYKEKPIEVN oTiyun. Zto oyeddypoppo 2.10, ovtd @oivetal amd TOV VoK TOV
Bpicketon 610 KAT® pEPOG Tov oyAuatoc. O K™ kdupog otnv mepintwon pog eivat o
kopPog Oy, étol o1 voAoutotl kOpPot mov to LB tovg gumintel 6to didomnua mov etvon

ioo M ppotepo amd o UB tov Oz, pmopovv va prnovve ot doun O.

Eniong mpoxvntet amod ta e€ng OTL:

UBk = d(ccenterruk) + T

LBk = d(ccenterruk) —T

::> UBk:LBk‘l‘Z*TC
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Enopévac, 6motog k6pPog Ppicketal oe amdotaon peyorlvtepn tov UBy, 6Tmg paiveTot

KOl GTO GYEypapLa, dev pmaivel oty doun O.

2 ovvéyewn €xovpe TV @domn TG emMAoYNg Towv kovivotepov K koppov, v ke
¥pHOTN, TNV @Aacn onAadn mov yivovtol ot ovykpicelg HeTald TV YEOYPAPIKOV
onueiov tov kOppwv, yio vo Bpedel mpdta N andctacn pe Tov Kabéva EExmpioTd Kot
énerta va yivel 1 6ot TaSvounon Yo va LTopovV Vo 0oGTAAOVY TO, ATOTEAEGLOTOL

ooV OTAVINGT TOV EMEPMOTILOTOG TOV Elxe BEGEL GTOV EELINPETNTY 1 KIVITH GLOKELN.

O tpdmog mov yivetor N emAoyn TV kKOUPwV mov Ba cuykpBoLV peTa&d Tovg péca amd
TIG dopéG oL €xovue meptypdyel, eivarl va dtadlovtal Ypoppikd OAEG O EYYPOUPES TOV
aQOPOVV TIC KLWEAES. XT1 GLVEYELD, HEGO amd KAOE eyypagn oL aPopd pio KLYEAN c,
damepvape Toug KOUPovg mov amaptiCovy v SO LE TOVG YPNOTES Ol omoiot gival
ouvdedepévol e v ovykekpévn koyéAn. Eneta cvykpivoope avtd tov koupo pe
T0V¢ KOUPovg ot omoiol Ppickovion otnv doun I  omoia agopd tovg KOUPovg mOV
KOAVTTTOVTOL OO TNV PASIOKAALYT TNG KLUYEANG €. XTO EMOUEVO Pripa, o1 EAEYYOl TTOV
wpémel vo. yivouv etvar peta&d tov KOpPov mov efetalovpe kol TV KOUPoV TOv
Bpiokovtor otnv doun O ™ ovykekpévng kKoyéang. Otav eTdcovpe 6To oTMpEl0 TOL
eléyEape péxpt kal Tov televtaio kKOpPo amd ™ Mota O, toTe Ko udvo tOTE ElpAoTE
oiyovpot 0Tl Erovpe OAEEEL TOVG CMOGTOVE KovTvOTEPOLS K Yo Tov kOpPo tov omoio
eCetdlape. Edm a&ilel va avagpépovpe OTL Kot TAAL TO ATOTEAECUATO TOV TOIPVOVUE
amd TG GVYKPIGEIS OV YivovTol LETAED TV KOUPwV, uAGYoVTOL 6 pio doun Tov dTmg
K0l 6TOV ATANGTO aAyOp100, OOV YPNOIUOTOIEITOL Kol TASIVOUNON KOTA TNV E100YW®YN

TV KOUPOV avtdv otny Alota pe toug kovtivotepoug K tov kébe koéppov.

2.3.3 Tpoémog gvpeong NS UnOoTUONS PETOED TOV YEOYPUPIKAOV GIUEIOV TOV

Koppwv

O tpbémog mov ypnoyomoteitor yoo va Ppodue TG AmOGTAGELS, TOGO HETAED TMV
YEQYPAPIKOV oUEI®V TV KOUP®V, 0G0 Kol TIS OTOGTACELS TOL ATEYOLV Ol KOUPOL Tov
e€etdlovpe amd T drpa Tov KHKAOL OV amEKOVILEL TNV KLWEAN pHog, Ogv ivor 1) oA

amOGTACT OV £YovV dV0 orueio 6e 0160146TATO YDPO, ALY €lval 1| cCLUVAPTNOT TOL
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pumopet va. AaPet vmoyn g, Phost TovV yewypapk®dv onueiov tov KOouPov mov

oLYKpPIvOLLE, TNV KOUTOAN OV oYNUATICETOL AOY® TOV EAAEWTTIKOD GYNUOTOGC OV £)EL

n I'M. H suvaptnon ot eivan n €€ne:

d
haversin (E) = haversin(g, — ¢;) + cos(¢,) cos(¢,) haversin(A1)

2.4 Tlivaxog Zopfoiop@v

AxolovbBel mivakog pe toug cupuBoAlcpodg Tovg omoiovg Ba ¥PNGYOTOMGOVUE GTNV

OUVEXEIWL TNG OWAMUOTIKNG €PYOCIOg Yo VO OVAPEPOUOOTE GE GLYKEKPYEVO

OVTIKEILEVO KO TOCOTNTEG.

ZupBoAlopog Meprypaen
M1 m Ap1OUOG KvNTOV GLOKELMOV Ol omoleg elval GLVOEDEUEVEG |LE TOV
eELINPETNTN LOG GE GLYKEKPYEVO GTLYOTVTO.
u Kwnt cvoxkeun
NMn O apBUdS TV YEITOVIKOV KOYEADV KIVITNG THAEQ®Viag Tov PAEREL N
K@Oe Kivnti GLOKELN KOTA TNV GLAAOYY TV GTOLYEIMV Y10 ATOGTOAN
TPOG TOoV eELINPETNTY.
K O ap1Buog TV KopLEOi®Y OTOTEAEGLATOV, Ta ool Ba EmMoTPUPOVY
oTov KGOe yYpNoTN COvV OMOTEAEGHO TOL OAyopiBpov €yyLTNTOC.
(Ap1BUOC KOVTIVOTEP®VY KIVIITMV GUGKELMOV TPOG TOV KAOE ¥pNoTn)
Q H enepodtmon m omoia 0Béter n kdBe kvt GLOKELY TPOG TOV
e&ummpem N, M omoia Tpénel 6To TEAOG va amavTnOel and avTov.
C ApBpdc tov KoyeA®V Kivntig ThAEPoViag mov o xpNoILOTO0VE GE
K@0e Gevdplo, o1 omoieg KOAOTTOVV Y10 piol GUYKEKPULEVT] YEWYPOUPIKT|
TEPLOYN.
c Koyéhn (Cell)
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r Axtiva g KoyéANg

BNA Brute-force Neighbors Algorithm, eivar o dminotog olyopBuog o
0T0{0G YPNOOTOU|GOLLE.

PNA Proximity Neighbors Algorithm, eivor o aAydpiOupoc eyydmrag mov
YPNOLOTOU|GOLLE.

Dj; Eivor  andotaon oe pétpo g KvnTinG GLOKELNG 1 amd TV KNt
OLOKELN J.

UB Upper Bound yuwa k6ppovg oto svvoro O tov PNA

LB Lower Bound yiwa k6pupovg oto svvoro O tov PNA

Kt ‘Etor Ba  ovopdlovpe Tig «EELTVEGHY  KIVINTEG GULOKELEG  TOL

ZUoKELT xpPNoomovpe. Mmopovv eniong va gppaviCovtal Kol ooy ypnoTeG,

nmeldteg, KOUPol, ovokevég Android GaAlo onuoaivovuv to 1010 ko Ba

YPNOLOTOOVVTOL TOIKIAOTPOTTWG,.

Mivaxog 2.1 : ITivokag ZopfoMopdv Kol evvordv

Y10 evoamopeivavta kepaiaia, Oa ypNoILOTO10VUE TOVE TO TAV® GLUPOMSHOVE, KAODG
eMioNg kol O14Popeg €vvoleg mov emeSnynonKov TPONYOLUEVOS GTO KEPAANO OVTO,
YOpig Kamow emmAéov avagopd. O avayvdoTNG TPOTPEMETAL VO, EMIGTPEPEL GTO
KEPAAOMO KOl OTOV TIVOKO OLTO YL OKOTMOVUE LRIEVOOUONG NG onuaciog Ttov

ovpPoAiouo?, 6tav KAt dev umopel va. 1o KotaAdPet.

2.5 Xyetikn] Aovierla

Onwg &xovpe avagépet, 1 SUTA®UATIKY LT £pyacio, 0 TPOTOG Tov oyeTileTonl e TV
VINPEcia. KOWmVIKNG Oktdmong Twitter eivor pe v ypnion ¢ vanpeciog yio
avTOAAayn punvopdtev, BactllOpevol GTOV TOPAYovVIO TG YEOYPOQIKNG Béong twv
oLOKELOV TOL Guppetéyovv. Emiong, €yovpe avoamtoger plo epoppoyn pe YAOGGW
Tpoypappaticpod Java, n omoia Acrtovpyei cav Twitter Crawler, dnhadr| Tpoomtadei va
anopv{ncel TANPOPOpPieg amd TOV KOWOVIKO Ypapo Tov Twitter, pe okomd va Tig
KatePdoel TomKd yo va Tic LAGEEL. AvTd TO TTPOYPOULO, KOOMG Kot GAAES HKPES
epapproyég mov €yovpe avamtdéel oto mAaico TG SumAmpatikng, Bo avaivboldv cto
EMOUEVO KEPAALO.
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Yyetkny dovAeld, m omoio. oaeopd To Twitter, éywve amd S1APOPOVS EPELVNTEG
[22,23,24,25,26,27,28], pe ckond va KOTOAAPEL 1] EXGTNUOVIKY KOWOTNTO, TPOTO TTEPT
TIVOG TTPOKELTOL, TOV GKOTO KoL TNV ¥prion Tov Twitter, aAld kot v enidpacn mov eiye
otovg avOpomovg. Emiong avtd mov éxouv kdver ot gpevvntég, €ival va cvAAEEovv
TOAAG dedopéva, amd TNV KIvNTIKOTNTO KOl TIS EVEPYELES YEVIKA TV YPNOTAV, GTO
KOW®VIKO diktvo tov Twitter. Evdewtikd, kdmoto dedopuéva mov ypnoinomoody, ival
010G YPNOTNG 0KOAOLOEL TOWOV, TO OO0 LG APNVEL GTO TEAOG UE £Vl YPAPO O 000G
anewovilel OAOL ¢ TOVG XPNOTEG TOL KOWMOVIKOD OIKTVOV GV KOUPOLG Kol 01 OKUES VoL
ovpPoAilovv Tig povomievpeg oxéoelg peta&d tovg. Yrevhopilovpe 0Tt 6T0 KOWV®VIKO
diktvo Twitter, edv kdmotog eivar akdAovboc Gov, dev onuaivel OTL KoL €6V TPETEL VAL

eloat 01K6¢g Tov akdAovbog. Emouévag, o ypdeog mov &xovpe dev eivar oppidopopoc.

D f
X
o

OO

Usar A follows Usar B

Yyqna 2.5 : Tpagog axolovOwv Twitter

Onwg ¢@atvetar oto moO mOve oyNpo, 0VTOg Eivon €vog YpAeog mov pmopel vo

dnovpyndei Taipvovtog TAnpogopics amd Tovg YpHoTeg Tov Twitter.

O evdeitelg detyvouv 0Tt avty N Wéa g xpNnong Hkpol peyébovg punvopata yio tnv
KOWOTOINGT TOV GKEYEMV Kot YEVIKA 6Tt OELovv ot ypioteg Tov Twitter, givot kdtt Tov
o1 ypnoteg AdTpeyay Kot 0 ypnoipomoovv. Exmiong avaeépetar [22] 6Tt to Twitter
éptace oe onueio va Bempeital éva péco TANPoEOPNONG, Kot Ol LOVO EVa KOVMVIKO

dikTvo, AMOY® TOV OGYKOVL TOV TANPOPOPUDY TOVL OVAPTAOVIOL OO TOVS YPNOT4ES TOL
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KaOnUePVAS Kot apopovv omotodnmote Béua pumopet va eavtactel o avOpdmTIvVog voug,
neplopwopévo o 140 yapoktipeg  kewévov.  Emiong, moAdol  gpevvntég,
ypnowonowwvtag 0 APl yuo mpoypappationd mov mpoceépst to Twitter, paledbovv
oAOKANPEG GLAAOYEG amd OEOOUEVO OV OPOPOVY TOVG YPNOTEG, WLE OKOMO VO TO
YPNOOTOMOOVY 6T SIKA TOVG mepapoato [25,26,27,28], yio va givar mo meloTIKG,
AOY® T0V OTL givan Tparypatikd dedopéva [29,31,33]. Avtd 1o APl ypnoponomcape kot
eueic vy v vlomoinon tov Twitter crawler mov 6o avaidoovpe oe petémerta

KEPAAOLO.

AMO TOPASELYO. OXETIKNG OOLAEIGG mOv vmdpyel, eivar o SurroundSence [34], to
omoio mpoomafel va kdvel ypron TG YEOYPAPIKNG BEong tov ypnotn S Kwnig
OLOKEVNG, Le oKomd va glvarl o€ Béon 1 vanpecia va avtilapupdvetol Ty Tapovsio Tov
YPNOTN GE CLYKEKPIUEVEG TEPLOYEG EVOLUPEPOVTOG. LVYKEKPIUEVQ, OVOPEPEL TNV XPNION
™G vanpeciog avtng Yoo Adyovg dtapnuione. I'a mapaderypa, av o xpnotng e16éA0el o
plo kapetéplo, va pmopel va. Tov otoiel éva kovmdvi TOv v, Tov AEEL YO KOO0
TPOGPOPA M Vo ToL divel kdmoln enmAéov ékmtwon. Kdtt oniadn cov dlapnuion pe

entyvoon B€ong Tov ypno.

Mio dAAn onuovtiky dovield mov £ywve, M epappoyn CenceMe [35], n omoia apopd
™mv avamTuén epopuoyng yo kvntd tnAéewvo. Nokia N95, yio tpoc@opd vanpecidv ot
omoieg emmpedlovtal and 10 TEPPAAAOV. ZVYKEKPIUEVA, OVOPEPETOL GE VINPEGIEG O1
omoiec Kataypdpovv Oedopévo YPNONG TNG OLOKELNG, OEOOUEVO OYETIKA UE TOV
nepPAAAOV YOPO, HE OKOTO VO TOL YPNCUYLOTOMGOVY Y10 VO, TPOGUPUOGOVV SLAPOPES
puluicelg g ovokevne. Axoupa, GAAn yprion g vmnpeciog CenceMe, Ntav 1
EVNUEPMOOT] TOV VTOAOIT®V CLUUETAGYOVIMV GTO TEIPALLO, TOPAOELYLOTOG YOpN HE pio
avaptmon oto0 Kowwvikd diktvo Facebook, kabopilovrag Opwc kot to eminedo
WOTIKOTNTAG TOVG, 68 avTd oL BéAoVV ekelvol, Ywpig va Tovg emParietal Kdmoto.
Mopanépa, to CenceMe, Ba propovce vo AELITOVPYNGEL Kot Y10 KATO10 Gav HEGO LE TO
omoio Ba pabet tov ovtd 10, IMMAdY Ba det pe éva TPito PATL TG CLUTEPLPEPETAL, TIG
oLV BELEG TOV Kot TOV TPOTO OV Kiveital yevikd otnv {1 TOV KOl GTIG GUVOVUGTPOPES
TOV W€ TOVG cLVOVOPOTOVS Tov. Zyetikn dovAeld pe to CenceMe, mopovoidletl emiong

10 Micro-Blog [36].
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Mia dovAeld m omoia potdlel mOAD pe TV 01K HOG EQOPUOYN TOL aAyopiBuov yio
€0PEON KOVIIVAV GULOKELMV, YlOL TNV TOPATEPO YPNON TOLG HE OTMOLOONTOTE TPOTO
embopuel 0 TPOYPOUUATIOTHS TNG papuroyns, sivaw to E-SmalTalker [37]. To E-
SmalTalker, agpovykpalopevo 10 meptBdriov mov mMEPIPAAAEL TV KIVNTH GLGKELT,
npoonafel va mepdoetl péom tov Bluetooth tov cuokevmdv TAnpoPopieg mov apopoHv 10
dtopo 10 omoio €ivor 0 KATOYXOG TOL KIVNTOV, UE TETOO TPOMO (MGTE VO UTOPEL O
deVTEPOG YPNOTNG KIVNTHG CLOKEVNG va pabel TAnpoopiec mov Oa tov Pondnocovv va
unv vioBet apmyavio kot va givon 6 TANpN dyvola, edv emOLUNGEL VO UANGEL TPOCHOTO
pe mPOCMOTO LE TOV TPMTO YPNOTN. AnAadn UTOPOVUE VO TNV CKEMTOUOOCTE GOV L0
epapuoyn N omoio avalapuPavel va KOVEL TIC GLOTAGELS Y10 ELAC, OVTL VO TEPIUEVOVLE

note Ba KAver v Kivnom o dArog.

To €idog oyeTIKng SOVAEIAS avTO, apopd v aceaieia [38,39] mov mpoopépetal uécw
TOV OIKTVOV TOV KvNToV ThAEedvev. Kdmolec dovAeléc avapiépovtol 6Ty dvvatdtnTa
KOTOTOAEUNONG TOV OTEN®V, UE OAPOPOVS TPOTOVS, OOV OKOUO AVOPEPOVY OTL
TPEMEL TO TPOYPOLLO Y10 KATOGTOAN TOV KOKOBOLAOVL AOYIGUIKOV, VO OVTIYPAPETOL KOl
va, eEamhdvetonr pe peyahdtepo pubud amd exeivo mov eEomAmverol T0 KakOBovAo

AOYIGLIKO, GE GKOTO VO KATOPEPEL VAL TO GTOUOTCEL GE KATO0, GTUYUN.
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3.1 YaopaOpo

3.1.1 T'A®ooca [Ipoypappaticpov

O géumpetig mov vVAomOMONKE, AOY® TOL OTL Bor d€YeTO YIABOEG OUTNOELS, Ko

npénel va elvan £Toog va avteneCélel oe Tuy®v poalepéveg atnoelg yuo eummpétnon,

énpeme va yivel 660 MO AmMOOOTIKOG UTOPOVGE Vo YivEL ZVYKEKPYEVA, Yo TOV AOYO

avTtd, OTOPAGIoTNKE 1) AvATTLEY TOL 6€ YAdGoa C, 1 omoia gival mo yapunAol emmédov

amd GALeC YADOOEG, €101 pmopel Vo EKTEAECEL KAMOlEG €VEPYEEG HE AMYOTEPES

emPapvvoeg, am’ OtL Oa eiyope pe pio YAOOoH TPOYPOUUATIGHOD 7O LYNAOL

emMmESOV, OGS Yo apddetypa 1 Java. Me avtd tov tpomo, 0 EumnpenTig Lo Hmopet

va avtégel og pHeyaAvTEPO POPTO gpyaciog amd artnoels mov Ba €xel va eEumnpenoet,

oAAG emiong, AOY® NG ¥pNoNS ™G yYA®oodg mpoypappoaticpov C, €yovpe kot To
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TAEOVEKTN O TNG GUEONS OEGUEVLONG KOl OMOOEGUELONG UVIUNG, OE ovTifeon pe GAAES
YADGGEG TOL VAOTTOOVV TNV AOYIKN] TOL GLAAEKTN okovmdidv (garbage collector), o
omo10g dev GE APNVEL VO OUYXEIPIOTELG AUESH TNV OTOJECUEVOT) TG UVAUNG, OAAL &V
avtiéoel, dlayepiletal LOVOC TOv TNV OMOOEGHEVOT) OVTN, EXOVTOG MG ATOTEAECLO VO
unv EEpovpe mOTE 6TV TpoypaTikOTNTA B omeAevBepmBel n pvnun mov Tdpa pog etvan

aypelootn.

3.1.2 Teyvikég Ero600v/EE600V

Eniong éywe ypnion odyypovng €1c600v/e£6d0v (Synchronous 1/0) [8], 1o omoio eivan
KOAVTEPO OO TNV oA TEPITTO®ON UE TNV SOIKAGIO TNG AMOO0YNG OUTHOEWMV OO TOV
eumpem . H Wéa micw ond avty v vAomoinon pe v ovyypovn €icodo0/é€0d0,
Otvel oToV €ELTNPETNTY TNV IKOVOTNTO VO U1V KOAAGEL KOTA TN S1APKELD TV OTOO0Y DV
TOV THGEMV antd Tovug meAdtes. O e&umnpe TG Katd TNV S1GPKELN TOL TEPYEVEL VO,
épBetl véa aitnorn, pmopel vo Pmel 6€ KOTAOTOON OVOLOVIG, ONAON Vo Uropel va unv
xpnoonotel TOpovg TV emMeEEPyNoTr), CAAA Otav €pBel aitnom, va umopel vo 10O
KatohoPaivel Kot £Tol vo UTOpEl Vo UTOVEL GE EVEPYT] KATAGTAOT Kol Vo, eEVTMPETEl
NV €10EPYOUEVN aitno™ TOV TEAATY), Ywpic Kabvotepnoelc. O tpdmog mov yiverar avtd,
elval pe v KAomn g cvvdéptnong ocvotnuotog (system call), select(). H cuvaptnon
ovt, poll Kor pe TIC VIWOAOUTES GUVOPTNOCELS TOL TPOGPEPOVTOL YO LAOTOINOM
eCumnpetn He oVyxpovn €i6000/£€000, Bao avaivBoldv 6to emduevo vrokepdiato. Ot
névte Tpomot mov Ha cuykpiBovv, eivar ot €ng: (a) Blocking 1/0, (B) Non-blocking 1/0,
(y) /0 Multiplexing (select and poll), (8) Signal driven 1/O (SIGIO), (¢) Asynchronous
I/0O (the POSIX aio_ functions).
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3.1.3 Xvykpron Tpémmv E16660v/EE600v

application kemel

s system call

recvirom no datagram ready

wail for data

process blocks in

eall to recvErom datagram ready
copy datagram
copy data from
kernel to user
L .‘_..lt“‘m_g(___ copy complete
process g
datagram

Iympa 3.1 : Blocking 1/0
3.1.3.1 Blocking 1/0

H npod pog emdoyn Oa frav  andn kKAfon g cvvdptnong cvothuatog accept(), n
omoio. B umopovoe vo SEYETOL TIG OUTNOELS TOV TEANTAOV, OTOV OLTEG EPYOVTAL GTOV
evmpe . To wpdPAnua pe avt v mwpocéyyon, Ba MTov OTL M KANon otV
ovvaptnon accept() Oa koAlovoe TV €KTEAECT TOL TMPOYPOAUUONTOC HOC, UEXPL VO
TapoAN@Oel 10 TPp®OTO TOKETO dedOUEVDY, TO omoio mponphe amd KAmTO TEAATN TOL

ékave aitnon ovvoeong pe tov eEuanpeTNT LOG.

application kernel
( recvfrom system call no datagram ready
EWOULDBLOCK
recvirom system call no datagram ready
EWOULDBLOCK wait for data
recvfrom system call no datagram ready
process repeatedly EWOULDBLOCK
calls recvfrom, "
waiting foran OK}  recvirom _gystemcall datagram ready
return (polling)
copy datagram )
copy data from
kernel to user
return OK
-— copy complete
~  process
datagram

Yyqpra 3.2 : Non-blocking 1/0

3.1.3.2 Non-blocking 1/0

‘Enerta, n apéomg EnOUEVT EMAOYN OV EXOVLLE, EIval 1 ¥PNON Kot TAAL TG CLVAPTNONG
ovotiuatog accept(), OLUMG GE GUVOVAGHO LE TNV XPNOT| TOPAUETPOV Y10 TV VIOSOYN|
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(socket), ot omoieg Ba SNAGVOLY GTOV TVPNVE TOL AELTOVPYIKOD OTL OEV TPEMEL VL
AQPNVEL TIG KANGEIS GLVAPTIGEMY TOL APOPOVV T CLYKEKPIUEVT] LITOSOYN VO KOAAAVE.
Enopévag, 0tav pio kAnon oe ovvaptnon E/E (Eiwc660v/EEHS0v), TpodKeTan vo pépet
Vv eKTéleon pog o€ onueio 0mov Ba KOAANGEL, TOTE 1| GLVAPTNGON EMCTPEPEL UE £V
KOOKO AdBovg, cuykekpéva tov Kodkd «kEWOULDBLOCK». Mg avtd tov 1pdmo,
pumopel 1 €KTELEGT TOV €ELANPETNTY LOG VAL UMV KOAAGEL, 0AAL Vo EMIGTPEPEL Kot £TGL
Vo UTOPOVUE EUEIG va BAAOVUE TNV EKTEAECT] LOG VO GE OVOUOVY], £TCL MOTE VO, PNV
emPapdvovpe tov enelepyaoty pog. Opmg, 10 HEWOVEKTNUO TNG TPOGEYYIoNS QVTNG,
elval 10 yeyovog OTL e TO VO KOVEIS OCLVEYMG KANGES CLUOTNUOTOS EYES OPKETN
emPapouvon oV eneLePYnoTn HE UM OQEAUEG EVTOAEC, OAAQ EMIONG KO TNV OPO TOV
EMOTPEPEL 1] KANOT TNG CLVAPTNONG HE TOV KMOWKO AdBovg, T10Te Exovpe kabvotépnon
péExpt va EovalnTnoovpe amd ToV TUPTNVOL VoL Lo TTEL €AV EYEL PTACEL GAAN aitnomn. Avto
Ba £xel ©C OmMOTEAEGHO VO OPYICGOVUE VO EEVTINPETICOVUE KATOEG AUTNOELS, TOL OVTO
0 TPOPANua yiveton peyolvTepo €dv PAlovpe TNV €QOPUOYN HOC CGE KOTAGTOOM
OVOUOVNG, HE OMOTEAEGHO VO Opyel OKOUO, TEPIGGOTEPO VO EEVTNPETNGEL TLYDOV

OlLTY|CELG.

application kernel

S system call
select -

no datagram ready
process blocks in
call to select,
waiting for one of < wait for data
possibly many sockets
to become readable

return readable
datagram ready

system call
recvfrom =

copy datagram
process blocks while
data copied into ¢
application buffer

copy data from
‘ kernel to user

[
return OK
copy complete
process

datagram

Yyqna 3.3 : 1/0 Multiplexing (select)

3.1.3.3 I/O Multiplexing (select and poll)

Y& oyéon LE TNV TPONYOVUEVT TPOGEYYIOT], VILAPYEL Kot 1) kKAon cvathuatog poll(),
omoia KAvel owtd akpPdg mov avaeépape. AnAadr|, mpoomabel va ol qv VIAPYEL

Kot eloepyOUEVN aitnom armd KATO0 TEAATN 0TOV ELTNPETNTH LOG, KoL 0V VITAPYEL,
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1OTE EMOTPEPEL £Vl BETIKO KMOWKO, Yo Vo EEPOVE OTL TPETEL VO KAVOLLLE ¥PNOMN TNG
accept(), pag ko topa eipoote oiyovpot 6t 1 accept() o EMOTPEYEL AUECHOS PE TOL TIC
KOTAAANAEG dopég Yo v eéuanpétnon kdmotov wehdtn. [odd mapopowa pe v poll(),
etvor kot 1 select(), pe v dapopd OpmG OTL avTi Vo EAEYYXEL GLVEXEWL Y10, VEEG
EI0EPYOLEVEG OUTNOELS, EAEYYEL pHial pOopd Ko OTOV LITAPYEL KATOW, TOTE KOl LOVO TOTE
EMOTPEPEL 1 oLVAPTNOT (EKTOC GE TEPMTMOGELS GCPAALOTOC) KOl aKOAOVOmG KAvouLLE
KAnon g accept(). H dapopd avtdv tov 600 cuvapticemv, ivatl 0Tl 11 EKTELECT LOGC
dev KoAAGel oty kKANnon ocvotiuatog yw. E/E avt kaf’ avt), oAl koAAldel otnv
KMo pog ek tv 000 mpoavapepfiviav cuvaptnoe®V GLGTNUATOG. To KOAO e TV
xpnon ¢ select(), ivar 611 umopovue va mepumiééovpe (multiplexing) mepiocdtepeg

amd pio VTOdoYEG Ko va Tig dlayelplopaote OAES e pio kKAnon mpog v select().

application kernel
establish SIGIO sigaction system call £
. : -
signal handler g
return
process
continues ¢ wait for data
executing
i deliver SIGTO
signal handler - - datagram ready

system call

recvfrom : — copy datagram
process blocks while |
data copied into ¢

application buffer

copy data from
[ kernel to user

'

copy complete

l return OK
TR0 s S

process

datagram

Tyqna 3.4 : Signal driven 1/O (SIGIO)

3.1.3.4 Signal driven 1/O (SIGIO)

Mmnopovpe emiong va ypNOILOTOMGOLLE signals yio vo. TOVUE GTOV TLPVA VOL LG
€100moMoEL OTaV €ival ETOOC O TEPLypapiag apyeiov v va dapdoovpe amd pEca.
Avto onpaivel 6Tt kdmowa dedopéva Exovv oTakel amd TOV TELATN GTNV LIOJOYY|, AVTA
Ta dedopéva £xoVV avTypaeel 6GTO YDPO TOL YPNOTN GTNV KLPWL UVIAUN ad TOV XDPO
TOV TVPNVa, dpa givar £Toa Vo SPacTovV and ToV TEPTYPOUPLEN aPYEIOV TOV EYOVLE
YL TN GUYKEKPLEVN VTLOJOYY|. X€ QLTI TNV TPOGEYYIoT], ONADVOLE pio cuvdptnon M
omoia Ba kaAeitar 6tov mhpovpe wdomoinon (signal) amd Tov TLPNVA TOL AEITOVPYIKOD
OTL £xel étolpa To Oedopéva amd TOV TEAUTN GTOV YDPO UVIUNG TOL XPNOTN, KOl ETELTA

0o KataympHoovpE TV aitnon Yo Tov dleploTh TV ewdonoinon (register the signal
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handler). To =wpoPAnua avtig ™G mpooéyylong eivar Ot dev &givar €dOkoro vo
xpnowonombel 6e apyITEKTOVIKY 1 omoia meptAapfavel ToAlamAd vipata eAEYYOV,

AoV 01 EWOOTOMGELS TPOOPILOVTAL YO TIG dlEPYATIES KO OYL Y10, TO, VILLOLTAL.

application kernel
. Systt 11
aio_read System ca no datagram ready
-t
return |
|
wait for data
Jprocess continues +
executing datagram ready B
copy datagram )
copy data from
kernel to user
\ N Y
. deliver signal
signal handler ] copy complete
process specified in aio read
datagram

Iympa 3.5 1 Asynchronous 1/0O Model

3.1.3.5 Asynchronous 1/O (the POSIX aio_ functions)

H dwpopd pe v mponyoduevn mpocéyyion, ivor 6Tt 0 Topnvog 0® pag AEel dtav
TEAEIDGEL 1 LETAPOPE OESOUEVOV OO TO YDPO TOV TLPTVO, GTOV XDPO TOV (PN OT|, EVD

OTNV TPONYOVUEVT] TEPITTMOT O ELOOTO0VGE OTAV APYLLE VO KAVEL TNV LETOPOPA TWV

dedoUEVDV.
blocking nonblocking 1/O multiplexing | signal-driven I/O | asynchronous 1/0
initiate check check initiate
check
check
check o
check 2
check E
o check
a_ check
8 check ready notification
initiate initiate
: |
z = |
& : |
&
Y
complete ~ complete __complete complete notification
E S VAN o
1st phase handled differently, handles both
2nd phase handled the same phases

(blocked in call to recvfrom)

Yyfpa 3.6 : Asynchronous 1/0 Model
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3.1.3.6 Zoykpion TOV TEVTE TPOCEYYIGEQY

Onwg BAEmovue, 1 tehevtaia Tpocsyyion pe v ypnon towv POSIX aio_ cuvapticemv
O ftav 1 Wavikdtepn. To TpdPfAnua eivar 0t dev pumopovue va kaAésovpe v accept()
pe avtd T0V TPOTO, AAAG LoV Yo Stdfacua Kot ypayio o€ éva vrtodoyéa. To emoduevo
nov Ba TAnpovoe emdéia TIg avaykeg pag, eivar n xpnon tov SIGIO, pe v dNniwon
KOO0V S10(EPIoT €100TOMGE®MY 0 0moiog Ba avahapPavel va ekteAécel TIC TPAEELS
oL €movtal HeTd TNV mopaiafr] kKdmowg aitnong ond Kdmowo meEAdT. Avt OGS M
TpocEyyon eivar Alyo dVOKOAX VAOTOMGIUN, a@oV dev Ba pmopovcapE e VKOO
TPOTO VO OlOYEPICTOVUE TIG OUTNOELS O€ TOAAAMAG vipoTo €AEYXOL, POV Ot
€100TOMGELS APOPOVV TO EMMEDO TMV SEPYAGIDV TOL GLGTNUOTOS KOt 1) O1dIKAGTL Y10
Vo, QTIOEELG o DAOTIOIN GO e TOAAATAG VIIHOTO EAEYYOV KOl EWOOTOMGCELS EEXOPIOTA

v kéBe vipa, etvan apketd tepimAokn Kot emimovn.

"Exovtag avagépet ovtd, 0vtd mov eMALEAUE VA XPNOOTOMGOLVLE, NTOV 1 KANOT TNG
ovvaptnong select(), n onoia KOAAGEL Kot EMOTPEPEL LOVO GE TEPUTTMGELS COAAUOTOS 1|
otav &yl £pber pia véa aitnon amd kamowo meldtn. Emiong, n ypnon g select(),
emrpénel v moAvmAeéio, 1 omoia Bo UTOPOVGE VO LG TPOCPEPEL TNV TALTOXPOVN
aKpOOoT 6€ MOAAATAOVE VITOSOYELS, €AV OVTO NTOV AVAYKOIO O TNV LAOTOINGT TOV
e&umnpemnt pog. Extdg amd avtd, n select() mpooeipet axdpa pio dvvatdtnta, cov
Aéel mooeg outnoelg €xovv €pbel cLuVOMKA Kol Ppickoviol GTOV YMOPO WVAUNG TOV
TUPNVO, OTHV OVPA TOL £YEL OPLOTEL OO TNV GLvApTHoN cvothuatog listen(), n onoia
ka1 kobopiler 1o péyoto péyebog avtng g ovpdc. ‘Etotl, pmopovpe va EEpoovpe Tov
axpiPn opBpd Kincewv mpog v accept(), kdbe Popd Tov pag EMOTEPEL YOPIG GOAALLL
n select(). Ot dAAeg 600 mepurtdoeic, tov blocking 1/0O, oAl kot Tov non-blocking 1/0,
dgv emiléyovtal yu. Tov AOYo OTL GTNV TPAOTY TEPIMTMOON KOAAGEL 1 EKTEAEGT TOL
e€ummpeT pog HEGO GTO GMOUM TNG CLVAPTNONS GLGTHLLATOG TTOV dlayepileton To 1/O,
EVA OTNV JEVTEPT TEPITTMON £YOVIE UM ATOSOTIKN YPNION TOV XPOVOL TOL EMEEEPYAOTT,
aeoL yivovtol OAAETOAANAESG KANGEIS TTPOS TOV TLPNVO, YOPIS Vo VILAPYEL KATO10G

AOYOG, 0o OV VILAPYEL KATO E1GEPYOUEVN OiTNOT).
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3.1.4  Apyrextovikn ESuampetni

3.1.4.1 M£00odot orayeipions cvvoicemv o€ eEVTNPETNTEG

O g&ummpentg Hog, amotedeital amd £vo KOUPATL, T0 0oio givon ToAD onuavTiko, 0G0
aeopd 10 Bépa g emidoonc tov. Bo pmTopovGOUE Vo £YOVHE UE dVO TPOTOLS TN
duvatdTa Yo v dtoyelptllopacte TOAAEG GUVOEGEIS TPOG Tov gdumnpetnt poc. O
évag Tpomog sival pe moArég diepyooieg, ol omoieg o avolopufavouy TV emKovmvia
tov efumnpetT pE TOVG TEAdTEC, dNAaon Oa avorapPavouy Vo OmaVINGOLY GTNV
enepdtNO” OV BETEL 0 TEAGTNG. O deVTEPOC TPOTOG KOl GYETIKA OO OTNVOC, €ivor M
YPNOTM VNUATOV Yio TNV ELANPETNOT TOV TEAATAOV. ZVYKEKPIUEVA, Ba avaibhcovpe dVO
TEYVIKEC Ol OTOiEG YPNOIUOTOOVV T VIHOTO Yo TNV TOPOYN TOVTOYPOVIOG GTOV

eEumnpetn T HOC.

. Teyvikn A: Anuovpyio evOg KOVOOPIOV VALOTOS Yo, TNV EMEEEPYaoion oG
altnong, EVO 1O apyIKO VIO TEPLEVEL Y10l VEEG OLTNOELC.

ii.  Teyvikn B: Anovpyia evog thread-pool ya v diayeipion tov véov autnoemy.
IMa v mepintmon avt) Bo dovEe dV0 SPOPETIKEG TPoceyYioels Kot Ba move

TEPLGGOTEPA YU QT OV EMAEEAIE VO VDAOTOMGOVLLE.

Teyvuen A

H mpocéyyion avt) amotedel tov omAoVGTEPO TPOMO TOAVLVNUOTIKNG EPOPUOYNG.
Ymhpyet 1o apykd VLo T0 0moio TEPUEVEL OUTHOELS A TEAATES (EKTOC Od TO VI
avtd pumopel vo vdpyovv Kot dAlo vipata ta omoio dtayepiloviar dAAOL €id0VG
gpyacieg mépav G €ELMNPETNONG TMEANTOV, OMMOG T.X., TNG OWXEIPIONG YPOUUNG
eviod®v). o kdBe ewoepydpevn aiton 10 apykd vipo onpovpyel va Kovovupylo
viua to omoio e&umnpetel Tov autnT, Kot e TO TEPAG TNG ATOGTOANG TOV TO VIO ALTO

tepuatiCetl T Asrtovpyia Tov.
H mpocéyyion avtr dev etvan moAd Ko yuo tovg akdAovBovg Adyovg:

1. H dnuovpyia kot Katastpoen vipdTmv dev givol 1d1oitepa EAEYYOUEVT), YEYOVOG

nov pmopei va amofel eEapetikd mpoPANUATIKO GE KATOIES TEPMTMOCELG.
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2. H dnovpyia evog kavovpylov vipatog stvar axpiPn (mopdio mov givor mo
v amd 1t dnovpyia pog véag olepyaciag). tnv ocuvveyeio mpémel va
amodeopuevoovpe tor dedopéva mov oyetiCoviol pe Tov VRO Kol TEAOG VO TO
amELELOEPDOGOVLE, YEYOVOS OV EMLPEPEL LEYAADTEPO KOGTOG

3. Ava mdoa otiyun 6ev pmopovpe vo EEPOLUE TOV UEYIOTO apPlOUd VNUATOV,
emopévag umopei n diepyocia tov eEumnpetntn vo Eemepdoel To EMTPENTO OPlO

LUVAUNG LE OTOTEAEGLOL VAL Y AGOVUE TV VIINPECIAL.

Teyvikn B

H debtepn mpocéyyion apopd tn dnuovpyia evog thread-pool and to apykd vipo. Me
tov 6po thread-pool, avaeepouacte oty dnuovpyia evog otabepod aptdpod vnpdTmv-
epyatadv (0 aplfuog emhéyetan avaroya pe v epoppoyn). Ta vijpata mov Bpiokovral
oto thread-pool cuvvaywviCovior ywo v efvmmpétmon kdbe kawvovpylag aitnhong.
Anhadn kabe korvovpylo aitnomn avartifetal oe KATOW0 amd To VAUOTA TOL OEV EXEL
dovied. To vAupoto tov thread-pool, agpov efvmnpetnoovv évo meldtn, Oev
teppotiCovv, oAAd peTafaivouy 6€ KATAGTACT] OVOLOVIG Yo VO, EEVTNPETHCOVY GAAO
weAdtn. Av d0ev vrdpyet dwbéopo viua, 0 apykd Bo mpémel va mEPUEVEL HEYPL VL
vrdp&el, yopic va déxeton véeg artnoeilc. TTo ovykekpuéva edv vTapEovy mePIoodTEPES
onoels omd to péyloto aplipd vnuatov oto pool tOTe T0 CVLOTNUO ATOPPITTEL TNV
aitnom xhieivovtag to socket (ywpig va emoTpEéEEl OMOOVONTOTE OAMAVTINGT GTOV

TEATN).

SockelServer Thead

et
s boan

Fass Chient Connesciion o
Cligmt Thirgad

Faczh Clisnt Theasac Feanadbas rescq s b mared P Clegrt
reEsponses independently I heads are
craabed wivan the

pool is
mxhausted of
spane thrasis

Yypa 3.7 : Mapadevypo Thread Pool Server
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Mo ™ dwyeipron tov vnudtov tov pool Kot v eEuanPETNon TOV UTNCEDV UTOPOVUE

VoL YPNCILOTOCOVUE HETAED AAA®V TIG T KAT® pefddovg:

Texyvuc B1l: Movtélo moapaywyov-KoTovoAmT):

1. Ta viuoto gpydteg onUovpyoLVTOL amd TNV apy] oTov €ELANPETNTH KOl TO
thread IDs tovg amoOnkebovtar o€ éva mivaka.

2. O éheyyoc TtOLTOYPOVIOG VLAAKOVEL GTO HOVIEAO TOPAY®YOD KOTOVOAWMTY
(producer - consumer) ¥pNGILOTOIOVTAS &Eva. apliud SVASIKOV GNUATOPOPMV
(ta omoia Tpoceépovtar amd v PPAodnkn vnudtov). Ta vipata ta omoia dev
epyalovtol oe KAmowo dedOUEVN OTIYU €ivol HTAOKAPIGUEV TOVD GE £VOL OO
oVTOVG TOVG SNUATOPOPOVS. O onuatoEdPog mov givor vTELOVVOG YIOL CVTN TN
SOVAEE KAEWMVETOL TPV TN ONOVPYID TOV VNUATOV EPYOTOV, LE OMOTEAECUO
TOL VIILOTOL VOL V0L WITAOKOPIOUEVE, TPV TV 00d0yY| Mg aitnong. Mol épBet
pia véa cOVOEDT), TO KLPIwg VIO EEKAEIOMVEL QLT TO CTUATOPOPO KO TO VI|LLOL
€PYATNG TOL AVOAQUPAVEL TNV aiTnOoT TOV EAVOKAELODVEL.

3. OtrvmdAomol oNUATOPOPOL YPNCULOTOI0VVTAL Y10 EAEYYXO TV KPIGIUMV ONUEi®V
0TO KOOKA.

4. Tho va pmopécovpe vo mepdcovpe to new socket mov onuovpyeitor amd v
KAon ovotuatog accept(), oto Kupiwg vipo, o€ Eva omd To. VAALOTO EPYATES

opilovpe 10 new_socket mg kaBoAkn petaAnT.

Teyvien B2: Xpnon Ovpdc and Epyaociec:

> nébodo avtn, to thread-pool vAomoteital wg pia ovpd amd PyNsiec TOV EKKPEUOVV.
Eivor pa doun omv omoio mépav amd tov mivoKo PE TO VILOTO £PYATEG KOl TOLG
ONUATOPOPOVG EAEYYOVL EYOLLE Kol (o ovpd epyocidv. Kabe epyacio avamapiotdTon
amo po doun dedopévaov (struct) n omoio mepEyel LETOEL GAA®V TN GLVAPTNGCN TNV
omoia B koAeotel amd TO VAU €PYATN, TIG TOPAUETPOVS TNG CLVAPTNONG GVTNG Kot

delktn otV endpevn epyacia.
2 pébodo avty, 6tav M oVPA OV €XEL EPYAGIEC YL VO TOXOLV EMEEEPYACIOG, TO

viuata gpydreg stvor adpavr. Me v €icodo [og epyaciog 6Ty ovpd 0 GNUATOPOPOS

EekAedMVEL Kat £va, VIO EpYATNG avalappdvel Ty eEumnpénon Tov.
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IMo va metvyovpe o To Tave xpelalOPacTe pio cuvaptnon 1 omoia Ba eivar veevHuvn
Yoo TNV eloayoyn dlepyacidv Kot EEKAEW®UOTOG TV onupatoedpwv. Emiong

ypewlOpaote po GAAN cuvaptnomn 1 omoia Bo TPEXEL TOV KOJIKA TV VIUATOV.

H Texyvum n omoio emdéEope frav n B2, n onmoila eivan 1 xakdtepn oe oyéon pe TIC
VIOAOmES, YL TOV AOY0 TOL OTL TO VAUATO OEV  KOTAGTPEPOVTOL, —OAAG
ETOVOYPTCILOTOOVVTOL, OAAL EIGNG Kot Yol TOV AOY0 OTL O1 EPYOGIEG TOV EKKPEUOVV
pumoivovv o€ pio ovpd, Kot 0moto vipo TpoldPel va whpel To KAEO®U Yo TNV ovpd

and TG epyacies, umopel va mépel 6To TEAOG TNV Olepyacia Kot vo TV eEumnpeTioet.

3.1.4.2 Ene€niiynon AhyopiOpov ESvanpetnt

EEuTTnpETnTAG
Ytmpegiac Edpeong
FoowTray Knmriy Zumeeudy
e

- T
Thread Fool
— User
O Aaparts
- —
- - -
" -~ —]
- L - 1
O ] >_ Proximity
2 — Algorishm
=1 Manager —
-] —
- — ./
|’l ™
— TopK
varker < Rz b I Selagunn
Threads

Yyqpra 3.8 1 Avaypappe EEuanpetnti Proximity
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210 Mo AV oxeddypappa, PAETovpE Tov adydpifpo mov axolovbel o eumnpeTNTAg
pag. ‘Eyovpe ota apiotepd 10 vépog 10 omoio avikatomtpilel to Awdiktvo. ‘Emetta
BAémovpe TG outnoelg mov €pyovion omd TOVG JPOPoLg TEAdTEG Kol (nTOvV
eEumnpétnon amd Tov eEuINPETNTA MO YTAPYEL £vo KEVTPIKO VIO EAEYXOV TO OTO10
avodapPavel va dextel TIG OTNOELS OVTEG. AVTO CLYKEKPIUEVO €lval TO VAU 7OV
ypnowonotel v ovvaptnon Select(), n omoia emeénynbnke oe mponyovuevo
vrokePAAa10. Ot aTNGELS, OTAV YIVOUV OEKTEG OO TO KEVTPIKO VIO EAEYYOV, UTaivouy
o€ pio ovpd, OTMC AVOPEPETAL KOL GTO TPONYOVLUEVO €0GPLO, e GKOTO Vo d00oVV Yo
e&umnpémon oe Kamowo viua amd avtd mov vrapyovv oto Thread Pool. Otav épbet
KGmoto, aitnon, LVIapyel Eva viua, To omoio @aivetal oto oynuo (Manager), to omoio
avarapupavel va gwdonomost pe onpa (notify) to vinoto oto Thread Pool 6t vdpyet
dovAeld mov mepuével va e€umnpetnfel. MOl yivel avtd, 10TE TOL VHATO TOL Eivol
elevbepa apyilovv va daymviCovtol yuo va Tépovv to KAEIO®U T0 07010 d1PUAAGGEL
™V 0CQOAT TPOSTEANST TNG AloTag HE TIG eloepyOpeves artnoels. Otav kdmowo viua
KOTOPEPEL VO TAPEL TO KAEWD WA Yo TNV AloTta, ToTe pumopel va dwffdcet ta otoryeio yio
NV €pyaciot mov €Yel Vo EMTEAECEL, ONANON TOV TEAATN TOL £XEL OVOALPel va

eEumnpetnoel.

> ovvéyela, apyilel pia emkowvovia petacd tov eEumnpetnT Kot Tov meAdrn. Katd
™V O8PKELD OVTNG TNG EMKOV@VING avtaAldloviot Ta amapaitnto 0edopéva T 0ol
etvar avaykaio and tov eEuanpetnTy, Kol GUYKEKPILEVA atd TOVG aAyopifovg ot omoiot
Oo exteEAeoTOVV Yo va. BpOVV TOLG KOVIIVOTEPOLS YETOVIKOVG KOUPovs. Avtd to
ogdopéva, OmmMC ovoeépOnke kol otV  avdAvon Tov ovo  aiyopiBuwv mov
YPNOWOTOWVE, €ivol oToryelo. OV a@opodv TNV yewypapikny 0¢éom tov meAdrn,
TAnpoeopia 1 omoio amoteAEl LEPOG TOL EMEPOTALOTOC OV BETEL O YPNOTNG TPOG TOV
eEummpem . ZUYKEKPEVA, TEPIAAUPAVEL TO YEOYPAPIKO UNKOGC, YEOYPAPIKO TAATOC,
axpifela pérpnong yeoypoewkng 0éonc, Emiong, mepiéyer v mAnpogopio ywoo v
KOYEAN KNS TmAepmviag pe v omolo eivor cuVIEdEUEVT I KIVITI] GUGKELT] TOL
YPNOTN, KOOMOG Kot TIG Yertovikég Kuyéleg mov pmopel va PAEnel amd v Béom mov
BplokeTon n KNt GLOKELT. AVTA TO. GTOLYXEID XPNOLOTOOVVTOL HOVO amd ToV Eval

alyopBpo Tov 0moio avamTOEAE GTO TAAIGLO AVTNG TNG SMAMUOTIKNG EPYACTOS.
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Ortav ot anapaitteg TANpoeopieg Yo TNV Asttovpyio Tov aAyopifuov cuAieytovv and
TOV TEAITN, TOTE TO VAU To omoio tov efummpetel Kataympel €va véo kOpupo oe pia
Mota, 1 omoia TepAapPavel OAEC TIG AVAPOPES ¥PNOTAV, LE To. oTolyelor Tov cOAAEEE
Kol 0opovv tov meAdrn. Eneita 1o vijpa 10 omoio €xel mAov €16AyeL Ta GTOLNElD TOV
ovAleEe, mpémel vo mepuével vo exktedeotel o aAyopiOuog. ‘Eva  oyedtdypopipo
akoAovbel, To omoio delyvel aVTN TN CLUTEPIPOPE TNG OPYITEKTOVIKNG Hog. Eivou

YVOOTH O aAyop1Ouog Tov Bayoviov.

Querles Quares Cueres
W WV W
I I
yu | W | W
\ N N
: :
Aun 1 Reply Aun 1 Regly
Froximity | With Froximity| With
Algorithm | Resulls Algorithm Resuls
I I
A"
ahhhh W
Replias Repllas

Zympe 3.9 : AryoprOpog Bayoviod

SVYKPIEVA, OTO OYEOIAYPOULLO PAETOVUE VO £YOVUE OTNOELS O1 OTTOIEC EPYOVTOL KATA
™ JIPKELD TG CLAAOYNG oToLEi®V/dedonévav amd Toug ypnotes. Exel PAEmovpe 6Tt
o€ kdmota otypn| (n omoia Ba propovoe va onpaivel Ty ANEN KAmolov ypovoueTpnTy,
N TV Aym KAmo1ov eAdy1oTov oplfpuod amd outioelg K.0.) To Tapabvpo amodoyng Twv
oNoe®V oTapatd vo Asrtovpyel ko ekel apyiler va extedel éva GAAO vhua TOV
aAYOp1OLO EVPECTG TOV KOVIIVOTEP®V YEITOVIKOV GUOKEV®MV. MOAIG PEPEL €1 TEPOG TNV
eneepyacio TOV O0E0OUEVOV Kol £(EL TO OMOTEAEGULOTO OO TNV EKTEAEST TOL
alyopiBuov, EMOTPEPEL TIG OMAVTIOELS AVTES, POV TPATO TIG TASIVOUNGEL, GTA VILLOTOL
to. omoio dwyepilovtal TIC GLVOESELS e TOVG TEAATES. ZvyKeKpéva, gival o idwo
viuata to omoia elyav AdPet apyucd Ta dedopuéva Tov xpetdlovat ot alyopdpot yuo va
tpé€ovv. ‘Emetta, to vipata avtd avoloppdvouv va oTellovv To amoTEAEGLATO TOV
alyopiBpov micw 6ToVE TEAATES, EMKOWVMVAOVTIS LLE TOV {10 VTOdoYEa, TOV Omoio glyav
apyioel va emKowvmvoly and v apyn TS SVVOESNG Kol £netta TepUaTilovy avTy TNV

ovVOEoT OV gl e TOV TEAATT.
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Zympe 3.10 : Aoyua) 6vvdeong amé merdtn

TéNoc, €d® PAETOVUE TIC KOTAGTAGELS OO TIG 0Toieg mePVAEL pio cOvdeon 1 omoia fvon
EICEPYOUEVT] TTPOC TOV EELTINPETNTY MG ApyKA eykaBdpveTan 1 GHVOEDT), EXYOVUE TO
oMU YLOL TOOOT TNG OTOO0YNG VEMY OUTHGEMY, £MELTA TOV LIOAOYIoUO TV TOPK yu
KkéBe mEAATN KO TEAOG TNV OMOGTOAN TOV AMOTEAECUATOV amd kabe vrevBuvo viua

TPOG TOV TEAATN TOV 0010 e&uNpeETEL.

3.2 Ilehatng

3.2.1 T'A®ooa TPOYPONRATIGHOD

H yA®coca mpoypoloTiotod Tov  yP1CILOTOWCALE Y10 TV OVATTUEN TG EQPAPLOYNS
pog, v omoia elyope OTIAEEL Yo TV TAOTEOPUO KIVNTAOV GUGKELAV, UE AEITOVPYIKO
ovotnuo Android, eivor m yA®ooo Java, m omoio eivor M emionun yAdooco yia
TPOYPOUUOTICHO GTNV TAUTPOPLO avTH. Oa NTaV KAAO Vo avapEPOVE OTL LITAPYEL T
dvvatdTo YPNoNG YA®GGoS mpoypappoaticpov C, ot omoieg OpmG oe ovt) TV
TEPITTOOT, OEV TPOGPEPETAL 1) SLVATOHTNTA Y10 YPNION YPAPIKOV TEPPAALOVTOC, TPdyLa
10 omoio MTav KATL TOL 1 EPOPUOYN HOG EMPEME VO LAOTOLEL, ONAOT TV SPAVELL
aAAnAenidpaong TV xpnoTdV pe v 000vn Tov kivntov. 'Etot ko aAiung 1 Java kot ot
BProdnkeg mov mapéyovtar and v eToupio 1 omoio €ivol O KOTAGKELOGTAG TOL

Aerrovpykov cvotiuotog Android, n omoia eivan m Google, givarl apketd TANPNG Kot
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dev yperaletal omoldNTOTE S1OIKAGIO Yot Vo, LTopoVUE VoL TPEEOVIE TO TPOYPOLLLLOL
LLOG GTNV GLOKELY], TOPE UOVO va YIVEL 1] €YKATAGTOOT] TOV AOYIGUIKOD HOg Ve GTnv

GLGKEDLT).

3.2.2 Teprypagn AkyopiOpov

¥10 vmoke@Alao ovtd, Bo avagépovpe yeEVIKA Tov aAyopiBuo mov Oo mpémer va
axoAovbel kdmola vAomoinom meAdn, N omoia BEAEL va KAVEL xpNon Tov €ELNPETNTN
pnog.  Onmwg elye avapepbel kor oty 60y®yn, 0 aAyopOuog otov e&umnpenTy,
ypewaletar vo Exel deytel KAmolo apBpd athoemv omd ToVg TEAATEG, LEG® SIKTVOV, Ol
omoleg Vo TEPLEYOVLV KAMOOL GLYKEKPUEVO YOPOKTNPLOTIKA/dedopéva, T omoia
apopovv Tov kbbe TEAdTN 0 0OTO10g KAVEL TNV aitnom.

YVYKEKPEVO, TO dESOUEVOL TTOL TPETEL VO OMOGTEALEL O TEAATNG OTOV €ELANPETNTY,
elval Kuplog N yewypaeikn tov BEom, amoteAoVUEVT] OO TO YEOYPOPIKO HNKOG Kol
YE@YPOUPIKO TAATOC TNG CLOKEVNG, KOOMG €mMONG Kol TPOUIPETIKA TNV HETPNOY TOV
AdBovg/amdkMong mov pmopel vor Exel 1 HETPNON NG YEWYPOPIKNG BEéong amd TV
TPAYLOTIKY TOL 001, Tov aVTO ival avAAOYO e TOV TPOTO TTOV £YIVE O VIIOAOYIGUOGC
g 0éomc Tov. Edv dnhadn €xet yiver pe tov déktn GPS, Oa givar pion moAd pukpn Ty,
eav éxetl yivel pe to Wi-Fi, Oa givon Aiyo peyodlvtepn tiun kou téhog dv €xet yivel ue v
mAnpoeopio amd TiIc KLuyéreg Kvnng tAepoviag Ba eivol akdpo mo peydAn n tun
avtr). Emiong, o kd0e meddng amocstéddel Tov optBpud g KOWEANGS KvnTig THAEP®VING
pe v omoia givar cvvdedeévoc, kabang emiong Kot ThAVEG YEITOVIKES KOYELES, OO TIG
omoieg pmopei va AdPet kémoto o, Opmg dev givar cuvdedepévos pali tove.

Cellular Wi-Fi GPS
Tower

Energy Consumption

Xympa 3.11 : Zvpfifacpog Yo kataypae] I'eoypoguaic Torodeciog
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210 TOPATAVEO GYNU, PAETOLLE TOV GUUPBIPACHO TTOV ExovpEe PHETAED TNG KATOVIAM®ONG
EVEPYELOG, TNG HLOTIKOTNTAG KOt TNG akpiPelog tng yewypapikng 0éong mov Aappdvovpe
OTOV YPNCILOTOVUE €va. OO TOVG TPElG TPOTOVG Y. KABOPIGUO TNG YEDYPOPIKNG
0éong ™¢ ocvokevNG Hag. Apa, avAAOYO LE TO AMOTELECHA TOV BEAOVLE VO TTETOYOVLE,

YPNOOTOOVUE OVAAOYO TOV TPOTO TTOV LOG KOAVTTEL.

3.2.3 Apyrektovikn [ehatn

Edd Ba avaddoovpe v apylteKtoviky] mov £YOVUE VAOTOMGEL GLYKEKPIUEVO GTNV
EQOPUOYN M 07Ol £YIVE Y10 GKOTOVS EMIOEIENG, OTO TANIGIO TV dPACTNPLIOTHTOV TOV
[Tavemomuiov Kdmpov, addd kot Yo 6komodg amddEENG GNUOVTIKOTNTOG TS YPNONG

NG TANPOPOPING TTOV APOPA TNV YELTVINOT) KIVNTMOV GUGKELOV.

— .
51
-
- C} | Connect to 52
Praximity -
Connection Servar
Froximity .
Manager Topi
Intarrat Reslifts =
~" Positiph Data
- Connect to Lirawr Lin
- @ Google Server Map
Connection | Get posttion by
Google Cal D
Manager Topk Aesults
Topk @ Send a
Malghboring Message o
Devices “EESEQE‘S the T':lFIK
Manager Melghbors

Yypa 3.12 1 Avgypappa WebModulator E@appoyig 6g Android OS 2.2 (Froyo)
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210 mO TAVED GYESYPOUUO PAETOVUE TNV OPYITEKTOVIKN TOL 0KOAOLOEiTaL amd TOV
meEMATN, TV €Qapuoyn mov @TaEaue ywoo v kwnt ovokevny HTC Desire pe
Aertovpyikd cvotnue Android 2.2 (Froyo).

Ta Ppota mov akoAovbel 1 epappoyn, eivar va cuAhéEel mpota to oToryeion Tov Oa
YPEOOTEL VO AmOGTEIAEL GTOV €ELINPETNTY, TA OTO10L TPOEPYOVTAL OO TOVG AGONTPES
oV vIdpyovv otV ovokevr. Ot cuykekpévolr aistntpec agopodv 10 GPS g
GLOKELNG, TNV Kepaia yioo Ayn TNAEP®VIKOD GNUOTOS KOl TEAOG TOV ooOntipa mov
Baocwd eivor  Kapta acHpuaToL SIKTHOL. ZTNV GLVEXEW, UOMG £xel GLAAEEEL OAO TOL
otoyeio mov yperdletar, amootéAlel avtd, pall pe pio Bvpa, otnv omoia Bao akovEL Yo
EICEPYOLEVO. UNVOUATO OO YETOVIKEG GLOKEVES. 'Emetta, maipvel amdvtnon amd tov
eCumpetn poG, o omoiog €xel vmoAoyicel Tig kovivotepes K ovokevég mpog v
GLOKEVT 1) OTTO10 ElYE AMOGTEIAEL TNV ETEPDTNOT KO TIG OMOGTEAAEL GTIV GLOKEVT).

MoMg 1 cuokevn TapaAdPel avTéC TIC Kovtvotepeg K cuokevég mpog awtn, dnovpyet
uio ogpd amd JSON artioelg mpog kamoto vanpeosio tov Google, 1 omoia divovtag g
otoyeio OTwc t0 IP NG yertoviknig cuokevng, ddpopa otoryeio Yoo TNV KOWEAN otV
omoio gfvor cuvdedepévn, 0T Tov Kwdwd g, 10 MCC, MNC, ta omoia eivor to
Mobile Country Code kot o Mobile Network Code, kot givar Bacikd avayvopiotikoi
KOOKOT Y100 TNV YOPO KO TOV TOPOYEN VINPECIOV EVTOG TNG CLVYKEKPILEVNG YDPOC,
avtiotoyo. Avtd mov emotpépel o géumnpetntng tov Google, sivar otoyeion mov
aQOpPOVV TNV YE®YPOQPIKN BE0M TNG YEITOVIKNG CLOKELNG, ELPOAELUEVO LECH GE ial

amdvtnon JSON.

Avté to otogElo, N GLOKELN] UMOPEL VO TAL XPNCULOTOWCEL PUE GKOTO VO GYESICEL
TPOGEYYISTIKA TNV BE0M TS KdBE KOVTIVIS GLGKELT|G amtd To cvvolo TOpK to omoio tng
elye emotéyel n ektéheon Tov aryopiBuov yetrviaong otov eumnpe Hoc. AOY® Tov
OTL dgv EMGTPEPOVTOL OO TOV €ELTNPETNTH UOAG GTOLKEID TOL APOPOVY TNV OKPIPN
Tomo0ecian TOV YELTOVIKOD XPNOTN, OTMG AVTOS TV €XEL AMOCTEIAEL GTOV €ELINPETNTY.
Me avtd TOV TPOTO EMTLYYOVOLUE KOl KOTOWG HOPENG amdkpuymn g 0éomng tov
YETOVIKOD XPNGTN, 0oV To 1 oV Tomobecio mov pmopet va Bpet o xpnong mov EKave
NV ENEPMOTNON, elvar n Bom g Kepaiag ™S KOWEANS KvnTiG ThAEQ®ViNG 6TV omoia

etval GUVOEDEUEVOG O YEITOVIKOG YPNOTIG.
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Mopanépa amd v mopovciocn e 06ong Tov yertovikov kOpPfov, o ¥pNnotg Exel TV
EMAOYN VO, ATOGTEIAEL VUL KEWEVOV GTOVS YEITOVIKOVS KOUBOVG 01 0To{otl ToL €YoV
EMOTPAPEL amd TNV ekTéAEST TOL aAyopiBuov g yerrviaong. O Tpdmog OV TO KAVEL
etvar va emAEEEL amd TaL EIKOVIOIO TG EPAPHOYNG TNV ETAOYT Y10 OTOGTOAN UNVOLOTOG,
‘Emerta, pmopel va det ta pmvopato To omoio €€l amooTeIEL KOl TEAOG VO OOGTEIAEL
éva véo pnvopa 6 GAOVG TOVG YEITOVIKOUG KOpUPBovg mov Ppickovtal 6to chvoro TmV

TopK mov tov £xet emoTpéyetl 0 EELINPETNTAG LLOG.

Connect
and Send
my data

Retrieve
Topk

+0K
(Us@ the Rasults)

Typra 3.13 1 Aoywa) 6Ovdeong Proximity

Av10 10 OYEdIdYpOUI EIVOL O1 KATACTAGEIS OO TIG OTOIEG TEPVA 1 GVVOESN 1| OoToial
ouvoEeTan e Tov eELANPETNTN HOG, YO VO OTOCTEILEL TAL OTOLXEIR TOV amapTilovy Ta
uEAN tov emepwtnuatoc. Emeita mopoiapBdvel o 0moTEAEGUOTA KO TO, YPTCLUOTOLEL
pe Tov Tpdmo oL £yl oKOomd M KAOe gpapuoyn. Amo exel Ko wépa, edv yperdletal va

enavoAn@Oel n doudikacia, yiveton K vEOL 1) cOVOEDN.

3.3 Twitter Crawler

210 vmokepdAao avtd Bo meprypdyovpe TNV OOVAEWL MOV KOVOUE GYETIKA HE TNV
cvAloyn dedopévev amd T0 Kowmvikd diktvo tov Twitter. Onmg éxovpe avaeépet, 0
Twitter mpocpépet £va gvpd paoua amd KANGES TPOG TO0 cVOTNO Tov. Mg ToV TPOTO
avtd pmopoldue va  €govpe mPOcPacn oV TANOOPO TANPOEOPLOV TO OTOid

dakivovvtol kaOe pépa amd 10 Kowmvikd diktvo tov Twitter.
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3.3.1 T'A®cco TPOYPUPUPATICHOD

H yAdooco mpoypoppoticpod mov ypnowomomcape, ntav n Java. To APl mov
npocPépel enionpa to Twitter, sivat facikd pe evioréc HTTP, ot omoieg amootélhovton
VO TN HOPYN KANCE®V TPog Tovg efumnpetntég 1otov Tov  Twitter. Epeic
ypnoonomoape v PiAodnkn ya Java, Twitterd], n omoia mpooeépel KAAGES Kot
nebddovg ™G YAdooag Java, ot omoieg avarapuPdvouy vo EKTEAECOVV TIG KOTAAANAES
KAoELG TPog Tovg e&umnpetnTég 10T00 TOoL TWiItter, va mdpovve micw to. amoteAéopata,
vo T eneepyaoTohy amd TNV HOPPH TOV TO OTEAVEL 0100 LEGOV TOL dtkTOOV TO Twitter
Kol TEAOG VO OIS OMGOVY TNV amdvInot otnv Tpdén mov eiyape {noet pe dedopéva

eLQOAELEVA GE TOTOVG TNG Java.

3.3.2 Ylomoinon

Yvykekpyéva, 1 vAomoinom pog avtd Tov tpoomabel vo KAvel, ivol yopiopévo oe 000
pépn. Apywd v eoo@dAon KAmowG GLAAOYNG amd oTtowyEeior Yo €va HEPOG TOL
KOW®VIKOD S1KTVOV Tov TWitter, dnladn HéPog Tov YPAPOL OV SNUIOVPYEITAL 0O TOVG
xpnoteg tov. ‘Emerta givan m eEaocpdMon kdmolwv omd to unvOpoTe Tov ovToi ot
YPNOTES AVTOALALOVY HETAED TOVE, HEGH TMV avapTHoE®Y OV Kavel o kabévac. Eneirta
Baon g mAnpoeopiag amd TNV TPONYOVUEVI] GUALOYN OESOUEVOV HE TOV YPAPO TMV
0KOAOVOWV TV YpPNOTOV, UTOPOVUE VO YVOPILOVUIE GE TOIOVG NTOV KOl GE TOLOVG Ol

0opaTn pia avapTnomn VOGS GLYKEKPIUEVOL UNVOLOTOG Atd £VOL GUYKEKPILEVO XPNOTN.
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3.3.2.1 E€ac@diion Xviroyng Ak6rovOmv

CHNN
Followars L /

GNMN
Account

MM 13t and 2nd level
Followars

F

LY

Yyqna 3.14 1 AlyopOpog Avaktneng AkolovOwv Twitter

210 Mo WAVO oyedypappe, PAETOLUHE TOV TPOTO pe tov omoio eSacpaAicaus tnv
AVAKTNOT GLALOYNG TV BESOUEVOV TOV YPNOTOV Tov TWItter Kot Twv akoloVbwv Tovg.
Yvuykekpyéva, apyioape Ty avalnmon TV xpnoTeV amd KATowo ¥pNotr 0 omoiog eiye
LEPIKA ekaTOppOPIR 0O akOAOVOOVG. AVTOG 0 ¥PNGTNG NTAV O EMIGNUOG AOYUPLUGHOGC
Twitter mov dwatnpei 10 yvwotd kovdil eidnoemv, CNN [41].

Orav cvAréEapie 10 TpdTo eminedo and akdoAovBovg Tov CNN, mpape Tov KGBe ¥pNoT
0o OVTOVG KOl TNPOUE TOVG SKOVG TOLG 0KOAOLOOVG, £Tol €yovpe Ta TPMTO OVO
emineda omd axkolovbovg tov CNN. Ztn cuvéyela Tpope TOVS HOVASTKOVS OO OAOVG

aVTOVC, £TGL EYOVILE TNV AMOTO LE TOVS YPNOTEG LLOG KOl TIS GYECELS LETAED TOVG.
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3.3.2.2 E€ac@dion 6VALOYHS UVORATOV 0t YP1OTES

CMM 15t and 2nd laval :
Followears Lo ~
p . —
Request h d
thedr
latast
Twesis
. . . ),
- _—
e

MM 13t and 2nd level
Followers' TWEETS

i ™y

J
A

Yyqna 3.14 1 AlyopiOpog Avaktneng Myvopdrov Twitter

211 GUVEXEWD TPALE TOVS LOVadKOVG and dAovg Toug akdiovBovg tov CNN cg Bdbog
dv0 ka1 0pov damepdcape TNV Alota pe Tovg xpNoTes, (ntnooue omd to Twitter va pog
EMOTPEYEL TO TEAELTAOL UNVOLOTO TO OTOloL £XOVV AVAPTAGEL Ol XPNOTEG AVTOL GTOV
Aoyaploopd toug oto Twitter. Avtd eixe cav amotéleopa pio peyoAn cvAloyn omod
oToryelo UMVUUATOV TOL OTOl0L AVOPTMOVTOL ATO TOLG YPNOTES TOVG OMOI0VG GLAAEEE

GTO TTPOTYOVUEVO PBrLLaL.
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Kegpaiaro 4
Hewpapatuc) Merétn

41  Ilepapatikn MebBodoroyia 47
4.2  Tlepopotikd AToterécpoto 54

4.1 llewpapatiki MeBodoroyia

>10 vmokepdAoo ovtd, Bo avaAvcovue TV TEWPAPATIK) pebodoroyion oL
OKOAOVONGOUE UE OKOTO VO OMOTIUNCOLUE TNV Asttovpyio tov eumnmpetntn WO
2KOTOG TG SUTAMUATIKNG ALTNG EPYACiag NTov 1 dNUovpyia evOg EELTNPETNTH TOL VO
TPOGPEPEL TNV VIINPESi TNG Yerrviaong oe Kivntég ovokevég Android. ‘Hrav yopiouévn

ONAaodn o€ Tpelg pacels:

(o) Yhomoinon e&umnpetnm
(B) YAomoinon aiyopiBuwv yerrvioong
(y) Yhomoinom epappoync o€ kv cvokevn Android

4.1.1 ZXZvlhoyég dedopévarv

H Baocwn| cvAloyn dedopévav, otnv omoio. GTNPYYTNKAUE Yo TO TEWPAUATO LOS OGO
aQopa Tov ELINPETNTY, GALAL KO TO TEPALOTO TTOV £YOVV GYECT LE TOVS aAyopiBovg
yeuviaong, nrav to dedopévo amd o Oldenburg [42], to omoio amotelel éva epyodeio
YL TOPOY®YN GLVOETIKGOV dEGOUEVAOV Y1OL KIVITA OVTIKEILEVA, KOTE TNV TOPOy®Y| TOV

omoiwv Aappdvovtotl VEOYT Ta KIVNTA KTV GTO OTTO{0 GLUUETAGYOVV.

47



XPNOOTOOVTOS OUTA TO OEOOUEVO, £YIVE EQIKTN 1 TOPUYOYN TOV OVOPOPDOV TOV
ypewletar vo. omootéAlovv ol TmeAdteg mpog Tov  efumnpetnTh, OAAG  Emiong
KOTOGKELAGTNKAY Kot To, dedopéva mov yperdletar o aikyopiBpoc PNA yo va umopet vo

KAVEL TOV VTOAOYIGUO LE TTO 0mod0TIKO TPOTO amd tov BNA.

O 1poémOC mOv ypnowomomdnKav To dedopéva amd TN GLAAOYN OEJOUEVMOV TOL
Oldenburg, Mtav vo vmoAoylotel apyikd 1 éktacn mov KatoahapuPavovv OAeg ot
aVOPOPES YPNOTOV A0 TIG TPOYLEG O1 OTTOTES amapTiloVV TN GLAAOYT OEOOUEVOV KOl GTN

oLVEXELD VO KAAVQOEL OAN M TEPLOYT OWTY| LE KLWELES KIVITIG TNAEP®VING.

(%1, Y1)

(X2, ¥2)
Zynpe 4.1 1 AlyoprOpog vroloyiopod TOV GLALOY®V dESOREVOV

270 O TAV® GYNLO, QOIVETOL TAPUCTUTIKG 1) XPNOT KLWEADY KIVNTNG TNAEQ®VING, e
kévtpo (Xci, Yci) kot axtiva R, ot omoieg KaAOTTOUV TV YE®YPOQIKT TEPLOYT| amd TO
(X1, Y1) péxpt 1o (X2, Y2). Me avtd t0v TpdmO 011 GLVEYEW, 0poD yvopilovue v
TomofETnon TV KLYEADV, AapPavoviag voyn Kot TV ye®ypagiky 0éon tng kdbe
avoeopdg xpHot, umopéoape vo mpooBécovpe v mAnpoeopio tov Cell ID ota
OgdoléVa TOV aVAPOPOV TOV YPNOTAOV, TOGO Y. TNV KLWEAN oty omoio eivor
EYYEYPOUUEVOL, OGO KO Y10l TIG YELTOVIKEG KLWEAES, TIC OO TG omoieg umopel Ko

Aoppdver onpa pio GLGKELN, APO EUTITTEL GTNV PASTOKAAVYT| TOV.
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Eniong, n minpogopio mov poALG avapépape, dnAadn to kévipo (Xci, YCi) kot 1 aktiva
R yio v éBe kxoyén mov £xel KATAGKELOGTEL GTO TPONYOVUEVO PrLa, LG ¥PNOYEDEL
Yo TV TPoUn Bt Tov EELTNPETNTA HOG TV SEGOUEVOV AVTAOV, Y10 TNV YPNOT| TOVG 0T
tov PNA alyépiBpo, o onoiog Paciletor otny yvdon TV KOWYEADV KIVITAG TNAEQ®VING

Y vo popet vor AEITovpynoet.

Téhog, o GAAN cvAAoyn dedopévav, 1 oToia EYIVE Y100 TOVG OKOTTOVG TNG EPUPLOYNG
emidelng oe kvt ovokevr Android, n omoia £yve 6T TANICIO TOV dPOCTNPLOTHTOV
TOL TUNUOTOS TANPOPOPIKNG, £YEl GLAAEYTEL. XVYKEKPIUEVO, YO TNV GLAAOYN TOV
TANPOPOPIOV OWTMOV, LAOTOMONKE Wi €POPUOYN OTNV O TNV KIVNTH GLOKELN
Android, n omoio. 6KOTOG TN TOV 1) KOTOYPOUPT KATOIOV KOYEADY KIVITAG TNAEQ®VING
Kol TOmo0es1DVY, KATd TNV O1dpKeLd Kivnong e Oynua, eviog Kot EKTOG TV TOAE®V TNG
Agvkooiog kupiog, aAAd kot g Adpvokag. H cvAlloyn dedopévev mov @Tidytnke
TEMKA, 0V NTaV TOCO HEYOANG EKTAGEMG, OAAG GNUOVTIKO NTAV OTL TO. OEOOUEVA OVTA

NTaV TPOYUOTIKA.

4.1.2 Yhomoinon E€vanpetntn

H meprypaen mov éywve 610 TPONyoLUEVO KEQPAANL0, TTOV 0POPE TOV ELINPETNTN, ivat
OLT] OV VAOTOWONKE Yl TNV Agttovpyia TOL €ELANPETNT WHOG, UE OKOTO TNV
eEumnpétnon peydAov 0ykov amd meldtes, amd Eva kot povo eEvmnpetnth. Eniong éywve
Kol YpNoN KATOmY GLALOY®MV OEO0UEVOV, O1 OTOIEG £Y0VV avOALOEL GTO TPONYOVEVO

VITOKEPAAQLO.

ZVUYKEKPYEVA, YLOL TNV ATOTIUNGT TOL ELANPETNTN LAG, TNV GOYKPIOT) ONAMON LE TOV
00 TEYVIKAOV amod0yNG TOV OITNOE®MY, ONAAdT TN o e TN ¥pNomn e Guvaptnong
select( ) xon émerta g cvvaptmong accept( ), oArd Kot TV GAAN pe TV xpNom ™G
ouvaptnong accept( ) puovo, ypnoomomoape v 610 vAomoinon tov gEuanpeTNTH,
TPEXOVTOG OUMG OV0 SUPOPETIKA EKTEAEGLO, TO. OTOl0L VAOTOOVCAY AVTICTOYYN TNV
K@Oe teyvikn mov avaeépape. A&iler va avagepBel 6Tl KOTA TN JbpKEW TOV
TEWPAUATOV aVTAOV dgV Eyve xpnom Tov aryopibuov yetrviaong. Aniadn, n Asttovpyio

oV TEPLAUPave 0 ELTNPETNTAG, 0E GLVOVACUO LLE TOVG TEAATEG, NTAV 1 GOVOEGT] TOV

49



YWOTOV OVAPESO OTIC dV0 TAELPES, TEAATN Kol €ELANPETNTY], EMELTA 1) AVOPOPE TOV
OTOLYEIMV TTOL APOPOVV TI GLUGKEVT, EK HEPOVG TOV TEAATT KOl TEAOG 1) ATOGVVOEGT] TOL
neAdTn amd Tov e&ummpetnTy, XWPIig va yivetor 0 vIoAoylouog Tov K kovivotepmv
OLCKELMV KOl 1) OMOGTOA] T®V OESOUEVOV OLTOV amd TOV €ELANPETNTY] TPOG TOVG

TEAATEG,.

H vlomoinomn mpoypoppdtowv meEAQTOV 7OV KAVOUE Yo TN GLYKEKPUEVT GEPA
nepopdTov, Nrov Kamow Bash Scripts ta omoia tpéyovv TopAAANAQ GE TOAAEC
UNYavég, ol 0moieg Ppickovion oTo EPYOACTIPO TOL TUNHOTOG. XPpNooTomOnke 1 10
tov Public-Private key kot oe cuvdvaoud pe v ypnon g eVioAng ssh, éywve ikt m
TOPAAANAY EKTEAECT] TOALDV YUMAOWV TEAATMOV, Ol 0Toiol Ba exteEAOVV TOLTOYPOV
eKKANoelg ouvdeong mpog tov eEumnpetnt poc. A&iler vo onuewmBel ot Yy avtd 10
AOYO, ypeldoTnKe Vo WENGOVUE TOL OPLOL GTO. AVOIKTA apyeia Tov €xel 0 eELINPETNTNG

HOG, Y10 VoL UIto pel VoL VTooTnpilel TOGEC TOALEC TOTOYPOVEG GUVIEGELC.

Onwg avapépnke, Kavape ypion Teratdv, ot omoiotl fjtav otny ovoia éva Bash Script

og Aertovpyikd cvotnuo Unix. H Aoyikn Tov @aivetol 610 emOUeEVO oXed10yPOLLLLOL.
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Tynnoe 4.2 : AhyoprOpog eKTEAEGG TELATAV Y10 TO. TELPONOTA

SVYKEKPEVO, OTO GYNIO POIVETAL O TPOTOG LE TOV 0010 1 dlEPYATia amd TOV KEVIPIKO
VTOAOYIOTN, OO TOV OTMOI0 TPEYOLUE TO TEIPAUATO WOG, EAEYYEL TNV EKTEAECT] TV
vroroinwv meAat®v. Ommg ovoeEPOUE KOL TPOTNYOLUEV®S, O TPOMOC MOV EKTEAEL
EVTOAEC, OMhadn GAla. Bash Script otic anopokpvouévee punyavig, eivor pe tmv ypnon
™C SSh evtoAnc, M omoia TPOcEEPEL vt TV duvatotnTo. Me owtd TOV TPOTO,
dedopévoL evog apyelov e TIG ovapopES, 01 OTTOIEG KATOOKEVAGTNKOAV LE TOV TPOTO TOV
&xet avopepbel 6to TPONYOHEVO VITOKEPAANLO, OO TO dEOOUEVO TTOL TTOPayONKaY LE
mv yxpnon tov Oldenburg, kdbe amopoxpvopévn unyovi, pmopel va omooteilel
GUYKEKPLUEVES YPOLLLES TTOV TNG VTLOJEIKVVEL 1] OlEPYAGin OO TOV KEVIPIKO VTOAOYIOTY.
211 ouvEéREL, 6TOV KAOE AmOUAKPLGUEVO VTTOAOYIGTY, dNHovpysitan o dtepyacio avd
YPOUU| TTOV TIPETEL VO OMOGTOAEL GTOV €ELANPETNTY, UE AMOTEAEGLO. Ol GUVOEGELS TOV

EKTEAOVVTOL OO TOVG TEAATEG VO ETvat TaPAAANAEC.
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#1/bin/bash

for 1 in “cat hosts.txt’
do

eval "ssh $1 time ~/run/execConnections.sh ~/run/userData/UsersReportsZ280@ 1 1@ | grep real: &"
done

for myLine in “cat $1°
do
C(( counter= %counter + 1 ))

if [[ $counter -1t 3min J]]; then
continue
fi

if [[ $counter -gt $max ]]; then
break
fi
eval "~/ runsexecClient.sh 3SERVER_IP $SERVER_PORT 3myLine &"
done

Zynpe 4.3 : Koppdti k®dwka amd ekTéLeons TELATOV Y10 TO, TEPARATO

210 MO TAVEO KOUUATL KOO0, PAETOVUE OWTO TOV TEPLYPAYOUE OTIS TPOTYOVUEVESG
Tapaypapovs. Xto TpdTo HEAOG PAEmovue TNV ektéheon SCript mov £yovpe oTov
KEVTPIKO VTOAOYIOTH, O 0TOi0¢ TPEYEL Ue TV evioAn Ssh to script mov PAémovue oto
KAT® PEPOG, GTOVG OMOUAKPVGHEVOVG VITOAOYIOTEG. XT0 KAT® UEPOC PAEMOVE TO TAOC O
OO LLOKPVGLLEVOS LITOAOYIOTNG 010 fAlel To apyeio Kot yio KAOe ypappr| Tov, dnuovpyet
pia véa oepyacio  omoia ivor vevBovvn yio va TV omocteilel oTov e&LINPETNTH KO

EMELTOL VO TTOPEL TIG AMAVTINGELS AVTIGTOTYO.

4.1.3 Yhkomoinon AlyopiOpov I'evtviacng

Ye avtd 10 vIokePIAao Ba e&nynoovpe Tt SOVAEL £yve 660 aPOPE TNV VAOTOINOT

TV alyopiBumv yeurrviaong, dniadn tov aiyopifuov BNA kot tov aiyopiBuov PNA.

4.1.3.1 Yromoinon AkyopiOpov BNA

O oaiyopiBuog BNA, o omoiog €yer avamtuybel kot avaivbel mponyovpévemg, oe
TPONYOVLEVO KEPAAOLO0, Exel VAOTOMOEL Y10t TOVG GKOTOVE TPOGPOPAG TNG VANPESING

™G YELTVIOoNS, GTOV EELTNPETNTY| LLOG.
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JUYKEKPYEVA, 0 aAYOPIOLOG owToG £xel VAOTOMOEL Kot £xel TPpooTeDEl GTO KOUUATL TOV
e&ummpetn OTOL YIVETOL O VTOAOYICUOG TMV YEITOVIKOV GLUOKEV®V, dNANSN €KEL TOV
Baoel KAmOlwV TOPAYOVTIOV KOL GT) GUYKEKPUWEVT] TEPITTOON, HETA TO TMEPOS MiogG
YPOVIKNG TEPLOOOV, £YOVUE TNV EVEPYOTOINGM NG Asrtovpyiag tov aiyopifuov. Zta
TEPANLOTA TOL O TOPOVGLAGOVIE TO ATMOTEAEGLOTA GE ENOUEVO LITOKEPAANLO, QT M
xpovikn mepiodog Ntav 30 devtepdienta. AnAadn o akydpiBuog ekteleito kdbe oo
AemTd, KAVOVTOG XPNON EVOG CNUOTOS OO TOV TUPNVE TOV AEITOVPYIKOD Kol TOVTOYPOVOL

OTOUOTOVGE TOV EELINPETNTY OO TNV ANYN TEPETOUP® AUTHCEMV OO TELATEGS.

4.1.3.2 Yhomoinon AiyopiOpuov PNA

O aryopiBuog PNA, tov omoio €yovpe avaldoel Kol 0 0moiog €xel dOKIUAGTEL EVavTL
AV avtiotoymy tov, 0gv €xel vAomomBel ot mMAaiclo VTG TNG OUTAMUOTIKNG
epyaciag. O Adyoc mov €ywve avtd, NTAV 1 GUOY TNG CLYKEKPYEVNG OUTAMUOUTIKNG
epyaciog, e omoiag 0 okomdg dev NTav N cOYKpLon aAdyopiBuwy e£gVPeEcNC KOVIIVAOV
YETOVIK®V GLUGKELAV, OAAGL 1 YPNOIULOTOINCT TETOIWV OAYOpiOU®Y Yoo TNV Tapoyn TG
OLYKEKPIUEVNG VIINPECIOG GE TPAYUATIKES KIvNTEG cLoKEVES. A&Ilel dev va avapepOel
OTL £xel yivel mpoomdBeia petapopds Tov aryopiBpov amd ™ yAdooo Java otnv omoio
elye apya avortuybel, otV YA®GGa mov £xel avoamtuybel o e&umnpeTnTg HOG, YOPIg
ouwg teMkd vo yiver katopbwt mn &€& olokAnpov viomoinon tov. Emopévec, m
vAomoinom Kot 0EOAOYNON TOV GLYKEKPIUEVOL aAyopifuov, oAAG Kot 1| 6UYKPIoN TOL

pe tov BNA adyopiBuo, erapietor wg LeEALOVTIKY| epyaciaL.

4.1.4 Ydlomoinon spoppoys o€ Kivntil ovekevny Android

Onwg £xet avagepBel kot 6T0 VTOKEPAAMO TOV KEPAAAIOV OVTOV, TO OTOT0 APOPE TIG
OLALOYEG dEOOUEVMV 01 0Toieg €xouv ypnoomombel, elyape avamtiEel o EQoPUOYN
Y. 6KOTovg eMidEENS 6T TANIGIO dPAGTNPOTHTOV TOL TUAKATOG TANPOPOPIKNS. T
TOVG OKOTMOVG NG emideldng avtig, eiye yivel vAomoinom piog €popUOYNS Yoo TV
amOOEIEN TG SNUAVTIKOTNTOG TNG XPNONG TNS LINPESIG TNG YETVIOONG. XVYKEKPYEVQ,
N €PapUoyN AT TEPIAAUPOVE TNV OTOGTOAN] TOV GTOWEIDV TNG CLGKELNG TPOG TOV

e€ummpem TN, dNAUSN GTOLYEID TOV APOPOVCAY TO YEMYPAPIKO UNKOG KO YEOYPUPKO
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TAGTOC TNG GLUOKEVNG, TNV KLYEAN KIVITNG TNAEQ®VIG e TNV omoia lvan cuvdedepévn
1 OLOKELN HOG, KAODG emiong Kol TANPOPOPIEG Yo TIC YETOVIKEG KVWEAEG, OO TIG

omoieg AapPAveL GOl 1) GUCKELT] LLOC.

2 ovvéyela, otov EumnpetnTN YIVETOL 1 KOTOYPOQPT] TOV CTOLEIDOV TOV TEAUTAV GE
pio dopn|. v emdpevn @Aaon, ot meAdtec umaivovv og o Kotdotoon avapovng. O
AOYoG givar yoo TRV oVOHOVY) TOL €ELTINPETNTY YL VO EPAPUOCEL TOV OAYOPOHO NG
YEUVIOONG KOl VO TOVG EMOTPEYEL T AMOTEAECHOTO TV Kovivotepov K yertovikmv
KOpPov mov avtiotoryovv otov kdbe £va. LTV TPAYHOTIKOTNTO, OGTO TACIGLO NG
vAomoinong tov meAdTn oto Kwvntd TAépwvo Android, ot ysrrovikoi kopfotr mov
EMOTPEPOVTOAV NTOV TLYOIOL TG TO GUVOAD TV EYYPUPAOV TIG 0TOoieg elyape cLAAEEEL
pe 1o 1010 T0 Kvntd THAEQPWVO, TIG 0moieg 0 eELANPETNTNG ATOGTEALE OTA TNAEP®VA

oo amoTteAEspOTa TOL adlyopiBuov yerrviaong, o omoiog oty ovcio dev ETpeXE.

Otav 0 kGBe merdtng mapardpPove to oTolyelo TOL APOPOVGOV TNV KAOE YEITOVIKY
oVOKEVT, TOTE TO MOpOovciole OTOV YAPTN TNG EPUPUOYNG, Yo Vo Umopel vo Oet
dwuontikd o ypnotmg o€ mola Tomobecia etvar ot yewrovikoi tov KOuPor. O
eELMNPETNTNG OE OVTN TNV TEPIMTMOON OMOCTEALEL TAL OEOOUEVO TTOL APOPOVV TNV
KOYEAN HE TNV omoia €ivol GLVOESEUEVOC O YEITOVIKOG KOUPOG, LE AMOTEAEGILO VO UMV
mpodideTon M mpayuatikn 0éomn tov yerrovikov koOuPov. Tote, o meAdInG, eKTEAEL
KAnoelg mpog tov e&ummpetnth tg Google, o omoiog dedopévov TV GTOYEIOV TNG
KOWEANG, UMOPEl VO EMOTPEYEL TIG TANPOPOPIEG TTOV OPOPOVV TNV Tomobecio TNC.
Enopévoe, avtd mov PAémel o ypniotng va tov mapovctdleTal, givor oty ovcio o
tomofecioc n omoia euminter otV padlokdAvyn ¢ kKLoywéAng oty omoia gival
GULVOEDEUEVT] 1] YELTOVIKT] KV TN GLOKELY]. TELOG, TOPOLGIACTNKE KAl 1] SOLVATOTNTO TNG
AmoGTOANG unvupdtov otig K kovivotepeg GUGKEVEG €k LEPOVG TOV TEAA TN TTOV {NTNCE

TNV VANPEGIaL.

4.2 Meapapotikd Amoteréopata

Ye avtd 10 VTOKEPAANLO, Oa TOPOVGIACOVUE TO. OMOTEAEGUOTA TOV Elyope Omd TO

TELPALLOTO TTOV EYIVAV.
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Yuykekpyéva, Oa Tapovcldcovpie To eENG:

a. Tov ypdvo amdkpiong KOTA TNV OTOGTOAN TOV GTOWEIOV TOV TELUTOV OTOV

eELIMPETNTN Y10 TNV KATOYPOPY| TOVS HOVO.

B. Tov xp6vo mov ypetdletar o eEuanpeTg Yo va TpéEetl Tov alyopiBpo BNA, poiig
nepdioet 0 xpdvo TV 30 deLTEPOAETTOV amd TV TPOTYOVUEVN POPA TOL £lye TPEEEL O

alyopOpoc.

v. Hopovcioon pepKOV oTyudOTUTI®V 000VNG TIG 0Molec THPOUE amd TNV €PAPUOYN

emidelgng, amd v Kivnt cvokevry Android.

4.2.1 Xpovog Anokpiong ESuanpetntii

Edd Oo mopabéocovpe v OYETIKN YPOQIKY TAPACTACT T Omoio. TopoLGLAlel To
dedopéva, AT ToV ¥pOVo amdKPIonG TOL ELTNPETNTY GE AVTIGTOLYIO LE TOV aplOud

TOV YPNOTOV.

Average Response Time

3.5 T T

Time

(msec) 2 B Select

B Accept Only

5 10 15 20 25 30 35

Number of Clients (in thousands)

Xympa 4.4 1 Méoog 6pog ypovov amdkpiong Tov ypfoth avd apidpéd tehatov
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Onwg PAEmovpe otV YPAQIKY, TO OTOTEAEGLOTO OV GULYKPIVOLV TNV YPNON TNG
ovvaptnong select( ) otov guanpetnt) pog, oe oyéon pe TV ¥PHOTI TS CLVAPTNONG
accept() povo, eivar apketd mavopoldTLTTa. O UTopovGE KATOwg va. TteL 0Tt dev a&ilet
va yivetal ypnon tng ovvaptnong select( ), aAld udovo n ypnon g accept( ). Ouwc,
EKTOG Oamd TO YEYOVOG OTL OGO TMEPIGCOTEPOVS YPNOTEG EYOLHE, TOGO KOADTEPQ
amoteAécpaTo Eyovue Yo TNV Select, mopatnPovUE ETIGNG TNV TUTIKY OTOKAIGN TOV
00 LETPNCEMVY, VAL Eival TTO HIKPT otV Ttepintmon tov Select. Avtd onuaivel 6TL 6oeC
QOpEC Kot vo TPEEOVE TO TEpapO HoG, TO0 amotéAespa mov Ba €xovpe Ba elval Eva
nepimov 1o 1010. XNV avtifetn mepintwon, n xpnon Ho6vVo g cuvaptnong accept, pog
dtvel TomiKn OmMOKMOT KOT® EMOVOANYN UEYOADTEPEC UETPNOEIS GE OYECT UE TOV
ovvovacpd pe v cvuvaptnon select. Emopévac, pmopovue vo mapotnproovpe pio mo
otafepn Kot ETOVIAAUPAVOUEVT] GUUTEPIPOPA KOTE TNV ¥PNON TOL GLVIVACUOD TMOV
ovvoptioswv Select+accept mapd povo pe v ypfHon ¢ ovvdptnong accept udvo,
KOTA TNV OIIPKELD TOV OTOO0YDV TOV OUTNCEMV TOL OTOCTEAAOVTOL OO TOVG TEAATES

TPOg TovV ELANPETNTY.

O 1pOTOg OV £yVE M GLAAOYT, NTOV PE TNV EKTEAEGT TNG EVIOANG YPOUUUNG KEADPOLS
time, n omoio emoTPEPEL TPEIC YPOVOVE OV APOPOVV TNV EKTELECT] UG OlEPYOTINC.
Ao avtodg Toug YPOVOLE, eUElc TPOUE TOV TPAYHOTIKO Yio KGO meAdtn mov
exTeELEoaE, O OTO10G AMOGTEINE aiTNU TTPOG TOV ELANPETNTN Kol 6TO TEAOC PprKape
TOV HEGO OPO TMV UETPNCE®V OLTMV. XTN GLVEXELN, PAAape OAOVG OVTOVG TOVG LEGOVG
OpoOVG OTNV YPAPIKN TOPACTOCT, TOL TPONYNONKE, KOl Yo TG VO TEYVIKEC TOL

OVOTTOEANE L€ GKOTO VO TIC GLUYKPIVOVLE.

4.2.2 Xpovog Extéheonc AhyopiOpov BNA

Onwg mpoavagépape, £xet yiver 1 vAomoinon tov aiyopiBpuov BNA, o omoiog eivar o
dmAnotog adyOplBHog Ge GYEoN LE TOLG VO TOL EYOVLE OVAPEPEL OTO TAAICLOL TNG
SmAopaTIKNG avTNS epyacioc. To dvopa tov, KaBMS Kot To AVOUEVOLEVO ATOTEAEGLLOTO
eatvetor va emainBevovtol Katé TV TEPAUOTIKY HEAETN TOL aAdyopiBupov avtov. Ta

OTOTEAEGLLOTOL TOV TOPOVGLALOVTOL GTNV TOPOUKAT® YPOPIKT TOPAGTACT:
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Brute-force Neighboring Algorithm

Run time
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Tymna 4.5 1 Xpovog ektéheong Tov ahyopifpnov BNA o¢ oyéon pe tov opiBuo ypnotov

Onwg ovaeépope, To TEPOUOTIKA OTOTEAECUATO QOIVETOL Vo, ETAANBELOVY TOVG
KOKOUC/OmOyOpELTIKOVG YPOVOVG EKTEAEONC MOV TEPWUEVOUE OO TNV TEPOUOTIKT
amotiunon tov aiyopibpuov BNA. daiveton emiong kol n ekBetikn avénon mov €yovue
oTOV XPOVO eKTEAEOTG TOV OAyopiBuov, oe oyéon e Tov apliud TV ¥pNoT®V, 01 07010l

&xovv amooteirel v tomobecia Tovg Tpog Tov e&umnpeTNT.

Ta amotedéopata mov eiyoape amd tov alyopidpo BNA sivor pion akdun EvoeiEn 0Tt yo
Vo, €QOVHE KOADTEPN OMOKPIGN ONO TNV VLANPECGIO HOC TPOG TOVG YPNOTEC NG,
emPaireTonr va vhomomoovpe éva GAAo aAydpiBuo, o omoiog Ba pmopel va Ppet to
oWOTO OMOTEAEGUA GE TOAD HKPATEPO YPOVO amd avtd mov yperaletar o BNA ya va
pumopécer va PBper tig K xovivotepeg kivntég ovokevés. Oa  pmopoldoape va
BeAtivoovpe v ypnion 1ov BNA, kdvovtog mbavadg kdmoleg aliayéc, ol omoieg Oa
YMTOVOV KATOEG CLYKPIGELS 1 KATOEG €0 YWYEG OTIC QOUES LG, OAAG EMPEPOVTOG
Kot T 10 1010 amotélecpa pe tov adyopiipo pog. Opmg, n mo mpogaving Adbon Oa
ntav n xpron tov PNA alyopiBuov, o omoiog £xet 101 cuykpBel amd tovg dnpiovpyods
0V pe GAAovg adyopiBuovg kot eatveTar vo €xel TOAD KOAVTEPO OMOTEAECUATO GE

YPOVOLG EKTELEST|G TTaPEL EVOG 0hyOp1OpOG TOV TOTTOL ToL BNA.
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4.2.3 Tapovcioon strymétvrmv 000vng g spappoyng oe Android

g avTd T0 VIOKEPAANI0 B0 TaPOVCIAGOVE AmAG HePKA oTlypdTLTTe 006VNG ToL 0TToiaL
éyovpe OVLAAEEEL O TNV TWOPOLGIOGCT NG EQPAPUOYNG TOL £YOVUE LAOTOUWCEL Yo
OKOTOUG EMIOEENG Ko EKTIUNONG TV duvaTOTHT®V €vOG aAyopiBuov edpeong
yeuvialovtov Kivntov cvokevav. H gpappoyn avt) €xer meptypoapel eKTeEVOS ©€
TPONYOVUEVO KEPOAOL, OAAG KOl LTOKEPOAO, ®C €K TOVTOL Ogv Ba meprypapel
TEPETAIP® GE OVTO TO VITOKEPAANLO, TOPE LOVO UEPIKT TEPLYPAPT VIO TO GTIYHOTLTO

006vn g mov Ba TEPLYPAPOVV.

A al = 0346 | A\ . : AY

WM :Web Modulation SendMessages

: BBBBH

Yyna 4.6 : Zriypiotome 006vig oo Ty spappoyn) o€ kit cvokeon Android

2mv npdt 006vn PAETOLUE TV €voelEn N omoia apopd TV TomoBecia TV S1KN Hog,
émerro PAémovpe oty dgvTEPT 006V TV TTapovsiaon Tov K kovtivdtepmv cuckevmv
TPOG TNV O1KN HOG, OOV GLYKEKPEVA 610 oTrydTumo to K=4 kot téhog €xovpe v
006vn n omoia mapovcsldlel TV EMAOYN YO OTOGTOAN] UNVOUOTOG KEWEVOL OTIC
YEWTOVIKEG KIVITES GUOKEVES, O 0Toleg Exovv avevpebel and v cbvdeon TG KvnTIg

GLGKELNG LE TOV EELMNPETNTY).
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Kepaiaro 5

YopunePAcRaTO KOl PEALOVTIKT d0VAELL

5.1 Xvpnepdopata

Y& oUTO TO VTOKEPAANLO B0 GUVOYICOVLE TOL ATOTEAEGLOTA TTOV ElYOUE TOCO KATA TNV
EKTEAEOT] TOV TEPAUATOV GTOV €ELINPETNTN, OGO Kol Omd TNV YPNON TS KWWNTNG

ovokevng Android.

Onwg €yovpe avoeEPEL GTNV E1I0AYOYN, N OVATTLEN TOV KWNTOV GLOKELMOV T
tedevtaio  Tplo pe Ttéooepa xpodvia, vmanpée poydaio. Avtd ®ONceE TOALOVG
TPOYPOUUOTIOTEG, ETOPIEG TOPAYWOYNS AOYIGHIKOV, OAAL Kol DAKOV, kKaBmG emiong Kot
EPEVVNTEC OE OKOONUOIKO emimedo, pe v coPapn evocyoOAnom pe t€tolov €idovg
Kvntég ovokevés. Emiong, ol 1doelg tov Koupov, oetyvouv 611 n eEEMEN o€ TETO0VL
€100VG GLOKEVEG, Oev TTpOKELTAL VO, EKAENYEL, av Oyl KaBOAov, Oev TPOKELTOL VO EKAETYEL

GUVTOLOL.

Exto¢ amd avt) v Tdom mov EMKPATE], £(OVE TIC CLOKEVEG AVTEG VO TEPIAAUPAVOVY
dekdoec arcOnTpeg o1 omoiol pmopovv va avtihapPavovtol to wepPdAiov 610 0moio
Bpioketor n kNt ocvokevn. Towg o onuavtikdtepog kot akpiPotepog oe Oépata
evépyelog arstnmpag, sivar avtdg tov GPS. O arcOntpog avtdg, pe axpifeto dexddwmv
pétpov, pmopel va ddacel v Béon ¢ cvokevng pag. H minpogopia avtr g 0éong
NG GLOKEVNG, Umopel va ypnoyomombel ya apétpntovg okomovg. Ot mo kowoi, givan
M ¥pNoN Tov Yo TNV TPoPoAN TG BEoNS Hag TAve GToV XEPTN TG GLGKELNG M 1 XPNOM

NG Y10t GKOTOVS TAONYNONG, OO TETO0V E100VG EPAPULOYES.

Eniong, amd tov xopd mov giyape v ovantuén TV KIvTOV 0UTAOV GUCKELOV, ELYOLE
Kot TNV TOPAAANAN €£0poM TNV XPNOT TNG TPOGPOPAS VINPESLDV PAGEL YE®YPAPIKNG
tomofeciog ¢ Kvntg cvokevns. 'Eva moAd dwadedopuévo mapddstypa, eivor n xpnon
™G Tomo0EGINg TV YPNOTAOV Y10 SIPHLGT, OTOS TOAD emttuynuéva kavel 1 Google pe

10 Google Ad. Avti n tdon ®ONnce Kol EUAC 6To TAAIGIOL OVTAG TG OUTAMUATIKNG
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gpyaciag vo ovomtoéovpe pio vanpecio 1 omolo Vo TPOGEPEPEL AVTOL TOL E€IO0VG

VINPEGLQ, 1) OTTOL0L VAL APOPEL TIG KOVTIVOTEPEG KIVITES GUOKEVEG TPOG TNV BEoT [,

YAlomomoope £va eEummpemnTy), 0 0010G PTIAYTNKE HE OKOTO Vo Umopel va Eumnpetel
HEYAAO OYKO TEAOTOV. XVYKEKPWEVO O €EVmNPETNTAG OVTOG €Kave YPNoN NG
ovvaptnong select yio oxomovg kaAdtepng emidoone. Kotd tv viomoinon, &ixe yivel
oLYKpLoN TV OVO TPOCGEYYICEMYV, UE TO OMOTEAEGULOTO VO OUKOIDVOLV €V UEPEL TNV
EMIAOYY] HOG OLTN VA KAVOLUE XPNoM TS cuvaptnong avtns. To amotélecua Ntav o
eEumnpetg avTtdg va pmopel va eEummpetel mapa TOAD peydAo oaplud ypnotav,

YPNOLOTOUDVTOG OTTOSOTIKA TOVG TOPOLG TOL GUGTNLOTOG.

To enduevo TEWPAUATIKO HOG OTOTEAECUO, NTAV 1 KATOUETPNON TOL ¥POVOL O OTOi0g
ypealotav v va tpé€et o anidg aryopiBpog BNA o omoiog kou elye vAomomBel yi
OKOTO TOL VTOAOYIGHOV T®V KovIvoTtep®V K kivntdv cvokevdv yio kabe ypnom. Ta
OTOTEAECUOTOL TTOV TPOLE NTOV OTOYOPEVTIKA KoL OGS KOTAOEKVOOLV TNV OVAYKT Yol
Vv vAomoinon &vog aiyopifuov, o omoiog va givar O OmMOO0TIKOG GE GYEOT LE TOV
BNA. Avtég o arydopiBupog eivor o PNA, o omolog €xel meprypogel apkerd omnv

OUTAMUATIKTY CLTH EPYOCIOL.

5.2 MglhovTiKi| dovierd

2V SWIA®UATIKN VT £pyacio, oKOTOS NTav 1 VAOToinon evog eEumnpetnty 0 omoiog
VO TPOGOEPEL TV VANPESIQ TNG YELTViooN G o€ Kvntég cvokevég Android, pe okomd v
OTOGTOAN UNVUUATOV HETOED TOV KIVITOV GLTAV GUOKELOV, KAVOVTaG YproT TV 600
alyopiBumv yerrvioong Kol TOPOLGINCT TOV YEITOVIKOV GUOKELAOV GE YAPTN OTHV

KWVNTN GLUGKELN.

Amd Tic mpoavapepBiv Aertovpyieg, avtég ot omoieg dev vAomowOnKav, MTav 1
OVTOAAQYT] LNVOUATOV, ETOUEVMG KOt 1] DAOTTOINGT d1kTHov amd opdtipovng (peer to peer
network) emdvo otig kivntég cvokevég Android, aAAdd emiong dev £ywve VAOTOINGT TOL

alyopiBuov PNA, o omolog eivar moAd amodotikdg oty €0peon tov K kovivodtepmv
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YETOVIKOV GUOKELMV TPOG TNV CLOKELY TOV ekTeAel TV emepmdnon. Otav yiver M
vAomoinom tov aiyopiBuov avtov, 10Te Ba yivel n chykpion pe tov adydopiuo BNA o

omoiog €yl 01 vAomomnOel.

Ext6¢ amd avtd, peAloviikn S0vAeld pmopel vo Yivel 6Tnv €QApUOY TOL TEAATN GTNV
KIvynTtn ovokevn givatl 11 oAndvi amootodn otoyeiov and Toug KOUPovg ot omoiot givart
ouvdedepévol pe Tov eEumnpetnTn Ko Ol T TAACUOTIKG TuYaior dedopéva To. omoia
anooté hovtar Topo. Emiong vmdpyet m 10€a yuo v mopoyn G LANPEGINS TNG
yeuviaong, oe popen| PProdnkne, yio vo umopodv o1 VIOAOUTOL TPOYPOUUUATIGTEG VO
TNV YPNOCULOTOU|COVV LE GKOTO VO TOVG TOPEXETAL 1 LINPECIO paGg, Kivovtoag UOVo
KMGEIS TTPOG TIG cuvapTnoels ¢ PiPrAodnkng pag, ot omoieg Ba eivar vevBuveg y

™V CAANAETIOpOGT LE TOV EELNPETNTA HOGC.

[Tépa amd avtd, VIAPYOVY GKEWYELS YOl TNV HETAPOPA TNG EPAPUOYNS KIVIITNG GLOKEVTG
og £€vmvn Kivnt cvokevn IPhone, Ady® ¢ peyding eEamlwong e Kvitig GLGKELNG
VNG, o yevikd Tov 10S, Tov Aettovpytkoh dNAASN OV TPEYOVV 01 KIVNTEG GVOKEVEG

™c etoupiog Apple.

2v viomoinom Tov eEuINPETNTY Yo LEALOVTIKT] OOVAELL, UTOopel va Yivel Sl wplopog
TOL EELMNPETNTA TNG VANPESTAG TNG YEITVINONGS, o€ 0V0 e&vmnpettéc. 'ETot, pe avtd tov
TPOTO Oa £YOVILE TOV JYWPICUO TV EPAPUOYDYV TTOV €ELANPETOVVTAL, UE TPOTO DOTE
Vo, UMV UTAEKOVTOL Ol YPNOTEG TNG WIOG EPAPLOYNG UE OVTOVG TNG GAANG. Akdua, Oo
umopovoe va yivel aAhayn €101 AGTE 0 ELANPETNTAG VO UV TPOVTOOETEL TNV GLVEXT
oLVOEDON TOL TEAUTN UE TOV e&umnpetn T, 0AAG Otav avevpeBov ta amoteAéopata, va

ATOGTEAAOVTOL GTOV KAOE TELATN avoiyovTag VEN GOVOEST).

Téhog, ta otoyela mov amooTéAAEL €vag YPNOTNG Y. GLUTEPIANYTN TOVL GTOLG
VTOAOYIGHOVGE, VO SotnpoVVTOL KO Y10l LEPIKES EMOUEVES EKTEAECELS TOV aAyopiBov,
£TGL VO UNV YOVOVTOL GUVEXMG OVTA TO. GToLYEld Kot v £(0VUE TOAD pKpd apBud and
TeEAATEG, OAAG EMIONG KOl YO VO TO EKUETAAAEVTOVUE WLE OKOMO VO UEIDCOVUE TIG

GLYKPIGELG.
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#include <string.h>
#include "arraylist.h"

/*
constants
*/
#define ARRAYLIST_INITIAL_CAPACITY 10
#define ARRAYLIST_CAPACITY_DELTA 10

static const size_t object_size = sizeof(Object);
/*
structures
*/
struct Arraylist_Struct {
int _current_capacity;
Object *_data;
int _size;
const Boolean (*_equals)();

he

/*
private function declarations
*/
static void *checked_malloc(const size_t size);

void arraylist_free(const Arraylist list)

free(list->_data);
free(list);

Avrraylist arraylist_create(const Boolean (*equals)(const Object
object_1, const Object object_2))

{
Avrraylist list;

#ifdef GOK_DEBUG

list = malloc(sizeof(struct Arraylist_Struct));
#else

list = checked_malloc(sizeof(struct Arraylist_Struct));
#endif

list->_current_capacity = ARRAYLIST_INITIAL_CAPACITY;
#ifdef GOK_DEBUG

list->_data = malloc(object_size * list->_current_capacity);
#else

list->_data = checked_malloc(object_size * list-
>_current_capacity);
#endif

list->_size = 0;

list->_equals = equals;

return list;

}

Boolean arraylist_add(const Arraylist list, Object object)

int old_size = arraylist_size(list);
int new_capacity;

Object *new_data;

(list->_size)++;
if (old_size == list->_current_capacity)

{

new_capacity = list->_current_capacity +

ARRAYLIST_CAPACITY_DELTA,
Hifdef GOK_DEBUG
new_data = malloc(object_size * new_capacity);
telse
new_data = checked_malloc(object_size * new_capacity);
trendif
memcpy(new_data, list->_data, object_size * old_size);
free(list->_data);
(list->_data) = new_data;
list->_current_capacity = new_capacity;

(list->_data)[old_size] = object;
return TRUE;
}

Boolean arraylist_remove(const Arraylist list, const Object
object)

{
int length = arraylist_size(list);
int last_index = length - 1;

int new_size, new_capacity;
int index;

for (index = 0; index < length; index++)
if ((*list->_equals)(arraylist_get(list, index), object))

(list->_size)--;
if (index < last_index)

memmove(list->_data + index, list->_data + index
+ 1, object_size * (last_index - index));

new_size = list->_size;

new_capacity = list->_current_capacity -
IARRAYLIST_CAPACITY_DELTA;

if (new_capacity > new_size)

list->_data = realloc(list->_data,
pbject_size * new_capacity);
list->_current_capacity = new_capacity;

}

}
return TRUE;
}

}
return FALSE;
i

Boolean arraylist_contains(const Arraylist list, const Object
object)
{

return (arraylist_index_of(list, object) > -1);
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int arraylist_index_of(const Arraylist list, const Object object)

{
int length = arraylist_size(list);
int index;

for (index = 0; index < length; index++)
if ((*list->_equals)(arraylist_get(list, index), object))

return index;
}
}
return -1;

}

Boolean arraylist_is_empty(const Arraylist list)

return (0 == arraylist_size(list));

}
int arraylist_size(const Arraylist list)

return list->_size;

}
Object arraylist_get(const Arraylist list, const int index)

return list->_data[index];

}

void arraylist_clear(const Arraylist list)

list->_data = realloc(list->_data, object_size *
ARRAYLIST_INITIAL_CAPACITY);

list->_current_capacity = ARRAYLIST_INITIAL_CAPACITY;

list->_size = 0;

}

void arraylist_sort(const Arraylist list, const int
(*compare)(const Object object_1, const Object object_2))

gsort(list->_data,
arraylist_size(list),
sizeof(Object),
(int (*)())compare);

static void *checked_malloc(const size_t size)
void *data;

data = malloc(size);
if (data == NULL)

fprintf(stderr, "\nOut of memory.\n");
fflush(stderr);
exit(EXIT_FAILURE);

}

return data;

}

#ifndef __defined_arraylist_h
#define __defined_arraylist_h

#include <stdlib.h>
#include <stdio.h>
/*

constants
*/
#undef TRUE
#define TRUE 1

#undef FALSE

#tdefine FALSE 0

*

type definitions

P/

#undef Boolean

#define Boolean short unsigned int

#tundef Object
#tdefine Object void*

typedef struct Arraylist_Struct *Arraylist;

*

function declarations

/

oid arraylist_free(const Arraylist list);

Arraylist arraylist_create(const Boolean (*equals)(const Object
pbject_1, const Object object_2));

Boolean arraylist_add(const Arraylist list, Object object);
Boolean arraylist_remove(const Arraylist list, const Object
object);

Boolean arraylist_contains(const Arraylist list, const Object
object);

nt arraylist_index_of(const Arraylist list, const Object object);
Boolean arraylist_is_empty(const Arraylist list);

nt arraylist_size(const Arraylist list);

Object arraylist_get(const Arraylist list, const int index);

void arraylist_clear(const Arraylist list);

void arraylist_sort(const Arraylist list, const int
*compare)(const Object object_1, const Object object_2));
ttendif /* __defined_arraylist_h */

*

* haslink.c

*

* Authors: Theodoros loannou

* Description: Hash table for thread-pool
*/

#include "hashlink.h"
/global variables
nt flag = 0;
/addnode function
Node *AddNode(pthread_t id, Node *head,int sock) {
Node *new_node = NULL, *cur = NULL, *pre =
NULL;
new_node = (Node *) malloc(sizeof(Node));
time_t start;
time(&start);
new_node->start=start;
new_node->sock=sock;
if (new_node == NULL) {
perror(“Error allocation memory\n™);
exit(-1);

new_node->id = id;
if (head == NULL) {//if the list is empty
head = new_node;
new_node->next = NULL,;
Yelse {
pre = head;
cur = head;
while (cur) {
pre = cur;
cur = cur->next;

}

if (cur == NULL) {
new_node->next = NULL,;
pre->next = new_node;

}

return head;
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[Ito delete a node from link list and free the space
Node *DeleteNode(Node *head ,pthread_t id) {

Node *temp, *cur, *pre;
if (head)
return head;
pre = head;
cur = head;
while (cur) {
if (cur->id == id)
break;
pre = cur;
cur = cur->next;

}
if (cur == pre) {
temp = head;
head = head->next;

}
if (cur) {
temp = cur;
pre->next = cur->next;

free(temp);
return head;

/ithis a hashfunction
int hashfunction(pthread_t thr) {
pthread_t sum = thr;
if (sum < 0)
sum = (-1) * (int)thr;
return ((int)sum % HASHSIZE);
}

void freeList(struct h* list) {

struct node* cur = list->head,;
struct node* temp = NULL;
list->head = NULL,;

while (cur){
temp = cur;
cur = cur->next;
free(temp);
}
}

void insertNode(struct node* n, struct h* list) {

struct node* cur = NULL;
struct node* prev = NULL,;

if (list->head == NULL) {
list->head = n;
} else if (list->head != NULL) {

cur = list->head,;

prev = NULL,;

while (cur 1= NULL) {
if (n->d <= cur->d) {

n->next = cur;
if (prev == NULL) {
list->head = n;

}else {

prev->next = n;

}

break;

}

prev = cur;
cur = cur->next;

}
if (cur == NULL) {

prev->next = n;

}

}
}
*
* hashlink.c
*
* Authors: Theodoros loannou
* Description: The header file for hashlink.c
*/

Hifndef HASHLINK _h_
idefine HASHLINK_h_
#include "queue.h”

#tdefine SUCC 1

#tdefine ERR 0

#define HASHSIZE 50
Istruct for link list

typedef struct Node_t Node;
struct Node_t{

int sock;

time_t start;
pthread_t id;
Node *next;

3
/addnode function

Node *AddNode(pthread_t id, Node *head,int sock);
Idelete the node with id

Node *DeleteNode(Node *head ,pthread_t id);

/hash function for the hash table

nt hashfunction(pthread_t id);

struct h {
struct node* head,;
int count;

I

struct node {
struct client_t* compare2;
double d;
struct node* next;

I
Void insertNode(struct node* n, struct h* list);
void freeList(struct h* list);

wendif /* HASHLINK_h_ */

#include "proximityAlgorithm.h"

#include <time.h>

clock_t startm, stopm;

#define START if ( (startm = clock()) == -1) {printf("Error
calling clock™);exit(1);}

#tdefine STOP if ( (stopm = clock()) == -1) {printf("Error calling
clock");exit(1);}

f#define PRINTTIME printf( "\t%6.3f\n", ((double)stopm-
startm)/CLOCKS_PER_SEC);

extern Icond;
extern Imutex;

extern *clientsList;
extern proxRunning;
extern calculated;

extern resSendCount;

/I @brief The usual P1/180 constant
ttdefine DEG_TO_RAD

0.017453292519943295769236907684886
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/Il @brief Earth's quatratic mean radius for WGS-84
#define EARTH_RADIUS_IN_METERS 6372797.560856

/** @brief Computes the arc, in radian, between two WGS-84
positions.
*

* The result is equal to

<code>Distance(from,to)/EARTH_RADIUS_IN_METERS</cod
e>
*

<code>= 2*asin(sqrt(h(d/EARTH_RADIUS_IN_METERS
)))</code>
*

* where:<ul>

* <li>d is the distance in meters between ‘from' and 'to’
positions.</li>

* <li>h is the haversine function:
<code>h(x)=sin?(x/2)</code></li>

*</ul>

*

* The haversine formula gives:

* <code>h(d/R) = h(from.lat-to.lat)+h(from.lon-
to.lon)+cos(from.lat)*cos(to.lat)</code>

*

* @sa http://en.wikipedia.org/wiki/Law_of_haversines
*/

/Ihaversin is the haversine function, haversin(6) = sin2(6/2) =
(1-cos(6))/2

//d is the distance between the two points (along a great circle of
the sphere; see spherical distance),

/IR is the radius of the sphere,

/o1 is the latitude of point 1,

/192 is the latitude of point 2, and

/IA) is the longitude separation,

double ArcInRadians(double latl, double longl, double lat2,
double long2) {

double latitudeArc = (latl - lat2) * DEG_TO_RAD;

double longitudeArc = (longl - long2) *
DEG_TO_RAD;

double latitudeH = sin(latitudeArc * 0.5);

latitudeH *= latitudeH;

double lontitudeH = sin(longitudeArc * 0.5);

lontitudeH *= lontitudeH;

double tmp = cos(latl1*DEG_TO_RAD) *
cos(lat2*DEG_TO_RAD);

return 2.0 * asin(sqrt(latitudeH + tmp*lontitudeH));
}

/** @brief Computes the distance, in meters, between two WGS-
84 positions.
*

* The result is equal to
<code>EARTH_RADIUS_IN_METERS*ArcInRadians(from,to)
</code>
*
* @sa ArclnRadians
*/
double DistancelnMeters(double latl, double longl, double
lat2, double long2) {

return
EARTH_RADIUS_IN_METERS*ArcInRadians(latl, longl, lat2,
long2);

int runGreedyAlgorithm()

{
int length = arraylist_size(clientsL.ist);
int index, index2;

for (index = 0; index < length; index++)

{

ndex2++){

for (index2=index+1; index2 < length;

Client *templ, *temp2;

templ=((Client
)arraylist get(clientsList, index));

temp2=((Client
Flarraylist get(clientsList, index2));

double
distancel_2=DistancelnMeters(templ->latitude, templ-
>longitude, temp2->latitude, temp2->longitude);

struct node* n= (struct node*)
malloc(sizeof(struct node));

struct node* n2= (struct
node*) malloc(sizeof(struct node));

if (In|| 'In2) {
perror("AKNN:");
return;

}

n->compare2=temp2;
n->d=distancel_2;
n->next=NULL;

n2->compare2=templ,
n2->d=distancel_2;
n2->next=NULL;

insertNode(n, templ-
>resultSet);

insertNode(n2, temp2-
>resultSet);

}
}
nt runCellProximityAlgorithm()
{
}

nt runAlgorithm()

proxRunning=TRUE;

sleep(1);

int lengthl = arraylist size(clientsList);
printf("Number of clients: %d\n", lengthl);
if(length1==0)

proxRunning=FALSE;
return;

}

START

runGreedyAlgorithm();

STOP

printf("Algorithm Greedy Run => DONE\n");
PRINTTIME

calculated=TRUE;
while(resSendCount!=0)

sleep(1);

/[FREE MEM of clients
int length = arraylist_size(clientsList);
int index;

for (index = 0; index < length; index++)
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{
freeList(((Client *)arraylist get(clientsL.ist,

nt main(int argc, char *argv[]) {
/* Initialize mutex and condition variable objects */

index))->resultSet);
((Client ®arraylist_get(clientsList, index))-

/IReplies

>resultSet=NULL;

arraylist free(((Client

*arraylist get(clientsList, index))->ncells);

}

arraylist_free(clientsList);
/larraylist_clear(clientsList);
clientsList = arraylist create(clientEquals);

calculated=FALSE;
proxRunning=FALSE;

#ifndef PROX_ALGORITHM_h_
#define PROX_ALGORITHM_h_

#include <math.h>
#include "serverFunctions.h”

/I todo: structures to be used with the algorithms
/I todo: function prototypes

double ArclnRadians(double lat1, double longl, double lat2,
double long2);

double DistancelnMeters(double latl, double longl, double
lat2, double long2);

int runGreedyAlgorithm();
int runCellProximityAlgorithm();
int runAlgorithm();

#endif /* PROX_ALGORITHM_h_*/

/*
* proximityServer.c
*

* Authors: Theodoros loannou
* Description: The main program's source code
*/

#include "proximityServer.h"

/* Server with Internet stream sockets */

pthread_cond_t cond = PTHREAD_COND_INITIALIZER,;
pthread_mutex_t Qmutex =
PTHREAD_MUTEX_INITIALIZER;

//Mutex for the list of connected clients

/Ipthread_cond_t Icond = PTHREAD_COND_INITIALIZER;
pthread_mutex_t Imutex = PTHREAD_MUTEX_INITIALIZER;
pthread_mutex_t cotsiosMutex =
PTHREAD_MUTEX_INITIALIZER;

/IMutex for the sent Results

pthread_mutex_t Rmutex =
PTHREAD_MUTEX_INITIALIZER;

Node *HashTable[HASHSIZE];
Arraylist clientsList;
int proxRunning=FALSE;

int calculated=FALSE;
int resSendCount=0;

pthread_mutex_init(&Rmutex, NULL);

/IList of user reports
pthread_mutex_init(&Imutex, NULL);
pthread_cond_init(&Icond, NULL);

clientsList = arraylist_create(clientEquals);

/ldefault variables
config.threads = 50;
config.port = 65002;
config.timeout = 10;//minutes
[*initialize configurations*/
readConfigFile();

[*variables to use*/

int sock, newsock, serverlen, clientlen, i, tempsock;
struct sockaddr_in server, *clientptr;

struct sockaddr *serverptr;

* Create socket */

if ((sock = socket(AF_INET, SOCK_STREAM, 0)) <
0) {

perror(“socket");

exit(1);

server.sin_family = AF_INET; /* Internet domain */
server.sin_addr.s_addr = htonlINADDR_ANY); /*
My Internet address */

server.sin_port = htons(config.port); /* The given port
*/

serverptr = (struct sockaddr *) &server;

serverlen = sizeof(server);

int optval;
int optlen;
char *optval2;

// set SO_REUSEADDR on a socket to true (1):
optval = 1;

setsockopt(sock, SOL_SOCKET, SO_REUSEADDR,
&optval, sizeof optval);

/* Bind socket to address */

while (bind(sock, serverptr, serverlen) < 0) {
perror(**bind");
sleep(5);

/* Listen for connections */

if (listen(sock, 1000) < 0) { /* 5 max. requests in
queue */

perror(“listen");

exit(1);

printf(“Listening for connections to port %d\n",
config.port);

int maxfd, maxi;
int nready, client[FD_SETSIZE];
fd_set rset, allset;

maxfd=sock;
maxi=-1;

for (i=0;i < FD_SETSIZE; ++i) {
client[i]=-1;
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FD_ZERO(&allset);
FD_SET(sock, &allset);

pthread_t tid;
i
pthread_create(&tid, NULL, pthreadAlarm, NULL);
i

while (TRUE) {/*start of while*/

rset=allset;
nready=select(maxfd+1, &rset, NULL,
NULL, NULL);
if (FD_ISSET(sock, &rset))
while (nready>0)
/lallocate memory to
be fill

clientptr=(struct
sockaddr_in *)malloc(sizeof(struct sockaddr_in));

/* Accept connection */
if ((newsock =
accept(sock, (struct sockaddr *) clientptr, &clientlen)) < 0) {
perror(“accept");
exit(1);

//setsockopt(newsock,
SOL_SOCKET, SO_RCVTIMEDO,(struct timeval
*) &tv,sizeof(struct timeval));

args *tempArgs=(args *)
malloc(sizeof(args));

tempArgs->newsock=newsock;

tempArgs->client= clientptr;

pthread_create(&tid, NULL,
pthreadFunction, (void *)tempArgs);

nready--;

3
3

}*end of while*/
return 0;
} /* end of main() */

/*
* proximityServer.h
*

* Authors: Theodoros loannou
* Description: The main program's header file
*/

#ifndef PROXIMITYSERVER_H_
#define PROXIMITYSERVER_H_
#include "serverFunctions.h”
#include <sys/select.h>

#include <sys/time.h>

#endif /* PROXIMITYSERVER_H_ */

/*
* queue.c
*

* Authors:
* Description:

Theodoros loannou
Thread-pool queue

*/
#include "queue.h”

extern cond;
extern mutex;
extern Qmutex;

oid enqueue(int i, struct sockaddr_in *client) {
node *new_node;
new_node = (node *) malloc(sizeof(node) * 2);
new_node->next = NULL;
new_node->sock = i;
new_node->client = *client;

if (queueofthread.size == 0) {
queueofthread.tail = new_node;
queueofthread.head = new_node;

Yelse {
(queueofthread.tail)->next = new_node;
queueofthread.tail = new_node;

queueofthread.size++;

}
node* dequeue() {
node *temp;
if (queueofthread.size == 0)
return NULL;
temp = queueofthread.head;
queueofthread.head = queueofthread.head->next;
queueofthread.size--;
return temp;

I
nt getQueueSize(){

return queueofthread.size;

}

*

* queue.h

*

* Authors: Theodoros loannou
* Description: Queue header

*/

tifndef QUEUE_h_
#define QUEUE_h_

#include <stdio.h> // NULL

#include <stdlib.h> // exit

finclude <sys/types.h>//system types

#include <ctype.h>//Character handling functions
#include <dirent.h> // opendir, readdir, closedir
#include <sys/stat.h> // Istat

#include <string.h>//string functions

#include <pwd.h>//for pwd

#include <grp.h>//group id

#include <getopt.h>//for the getopt function
#include <fcntl.h>//file functions

#include <sys/types.h> /* For sockets */
#include <sys/socket.h> /* For sockets */
#include <netinet/in.h> /* For Internet sockets */
#include <netdb.h> /* For gethostbyaddr() */
#include <fcntl.h>// file control options:

#include <unistd.h>// standard symbolic constants and types for
unix

#include <sys/stat.h>

#include <dirent.h>

#include <pthread.h> //For pthreads

#include <time.h>

#include <signal.h> /* For SIGTERM, SIGSTOP, SIGCONT */
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#include <arpa/inet.h>//checking ip address
#include <errno.h> /* For errno variable */
typedef struct Nodes node;
struct Nodes {

int sock;

struct sockaddr_in client;

node *next;

typedef struct queue_t queue;
struct queue_t {

node *head;

node *tail;

int size;

%

queue queueofthread;

node* dequeue();

void enqueue(int i, struct sockaddr_in *client);
int getQueueSize();

#endif /* QUEUE_h_ */
/*

* serverFunctions.c
*

* Authors: Theodoros loannou
* Description: Server's utilities functions
*/

#include "serverFunctions.h”

/lextern Icond;
extern Imutex;

extern Rmutex;

extern cotsiosMutex;

extern *clientsList;

extern proxRunning;
extern calculated;
extern resSendCount;
/Iread configuration file
void readConfigFile() {

inti, k=0, fd, n; //file descriptor

char buf[BYTES * 2], *variable; //original buffer
1024

char line[BYTES]; //new buffer

variable = (char *) malloc(sizeof(char) * 1024);

[Ivariable must not be null

if ('variable) {
perror(*malloc");
exit(1);

if ((fd = open("./serverconf.cfg", O_RDONLY)) == -
D{
perror("WARNING: Using defaults

values\nopen(serverconf.cfg)");
return;
}

bzero(buf, sizeof buf); /* Initialize buffer */
while ((n = read(fd, buf, sizeof(buf))) > 0) {

/I move inside the buffer
for (i=0;i<n;i++) {

/I when a new line is found
if (buffi] =="\n") {

line[k] = "0
k=0;

if(i'=n-1)//ifits
not the end of buffer
i++; /]
move i to the next char
if (line[k] !'="#' &&

ine[k] '="\n' && line[K] !="\r') {

variable =
strtok(line, "'="); //Variable contains the name of the variable that
will be initialized
variable =
convertToUpperCase(variable);

if
strcmp(variable, "THREADS") == 0) {

variable = strtok(NULL, "="); //variable will now
contain the initialized number
if (variable 1= NULL)
config.threads = atoi(variable);
else
fprintf(
stderr,

"Warning! You
didn't give a value for the threads!\n"

"As default the value
for threads will be %d",

config.threads);
}else if
strcmp(variable, "PORT") == 0) {

variable = strtok(NULL, "="); //variable will now
contain the initialized number

if (variable '= NULL)
config.port = atoi(variable);
else
fprintf(
stderr,

"Warning! You
didn't give a value for the port!\n"

"As default the value
for port will be %d",

config.port);
}else if
strcmp(variable, "TIMEOUT") == 0) {

variable = strtok(NULL, "="); //variable will now
contain the initialized number

if (variable '= NULL)

config.timeout = atoi(variable);
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else
fprintf(
stderr,

"Warning! You
didn't give a value for timeout!\n"

"As default the value

for timeout will be %d",
config.timeout);
}
/I Re-Initialize
buffers
bzero(line, sizeof
line);
}
if (buffi] == "\0'|| buf[i] =="\n")
continue;
/I store the characters of buf in a
line
line[K] = bufi];
k++;
}
bzero(buf, sizeof buf); /* Initialize buffer */
}
}

int countWords(char *line) {
inti=0, count=0;
line[(strlen(line)) - 2] = "\0";

if (isspace(line[0]))
return 999;

while (line[0]) {

if (isspace(line[i])) {
if (isspace(line[i + 1]) || line[i +

1]1=="0)
return 999;
else
++count;
}
if (line[i + 1] =="0")
return ++count;
i++;
}
return 0;
}

void serverMLANS(int sock, char *msg) {
int len = strlen(msg);
char bufflen];
bzero(buf, sizeof buf); /* Initialize buffer */
sprintf(buf, "%s", msg); /* Ready message */
if (write(sock, buf, sizeof(buf)) < 0) {/* Send message
*/
perror(*'serverANSwrite");
return;

}

int len = strlen(msg) + 4;

char bufflen];

bzero(buf, sizeof buf); /* Initialize buffer */
sprintf(buf, "%s", msg); /* Ready message */
buf[strlen(buf)] = \r’;

buffstrlen(buf)] = "\n";

if (write(sock, buf, sizeof(buf)) < 0) {/* Send message
*/

perror(“serverANSwrite");

return;

i

oid serverOK(int sock, char *msg) {
int len = strlen(msg) + 6;
char buf[len];
bzero(buf, sizeof buf); /* Initialize buffer */
sprintf(buf, "+OK %s", msg); /* Ready message */
buf[strlen(buf)] = \r’;
buf[strlen(buf)] = "\n";
if (write(sock, buf, sizeof(buf)) < 0) {/* Send message
*/
perror(“serverOKwrite");
return;

i

void serverERR(int sock, char *msg) {

int len = strlen(msg) + 7;

char buf[len];

bzero(buf, sizeof buf); /* Initialize buffer */
sprintf(buf, "-ERR %s\r\n", msg); /* Ready message */
buf[strlen(buf)] = \r’;

buffstrlen(buf)] = "\n";

if (write(sock, buf, sizeof(buf)) < 0) {/* Send message
*/

perror(“serverERRORwrite");

return;

I

void *pthreadFunction(void* pthreadArg) {

pthread_detach(pthread_self());

while (proxRunning==TRUE)
sleep(1);

args *tempArgs=(args *) pthreadArg;

[*initialization state */
initialization(tempArgs->newsock, tempArgs->client);

pthread mutex lock(&Rmutex);
resSendCount++;
pthread mutex _unlock(&Rmutex);

while (calculated==FALSE)

sleep(1);

S = = =

/ISEND KNN

/IsendKNearest(pthread ArgTemp->newsock,
pthreadArgTemp->client);

1 if(arraylist_size(clientsList) >=
B){

I

printClients(clientsList);

/IsendKNearest(pthread ArgTemp->newsock,

void serverANS(int sock, char *msg) {

pthreadArgTemp->client, 4);
I }
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pthread mutex_lock(&Rmutex);
resSendCount--;
pthread mutex_unlock(&Rmutex);

close(tempArgs->newsock);

}

void *pthreadAlarm(void* pthreadArg){

pthread_detach(pthread_self());
signal(SIGALRM,ALARMhandler);
alarm(PROX_ALG_RUN_SEC);
while (1) sleep(1);

}

void ALARMhandler(int sig)
{
runAlgorithm();
alarm(PROX_ALG_RUN_SEC);
alarm for nextrun */
signal(SIGALRM, ALARMhandler);
*/

/* set

/* reinstall the
handler

}

void printClients(Arraylist al){

Client* tempClient;
int i=0;
while(tempClient=(Client*)arraylist_get(al,i)){

printClient(tempClient);
i++;

}
const Boolean clientEquals(const void *c1, const void *c2) {

if (strcmp(((Client*)c1)->ip, ((Client*)c2)->ip)!=0){
if (((Client*)c1)->port!=((Client*)c2)-

>port){
return 0;

}

return 1,

}

const Boolean cellEquals(const void *c1, const void *c2){

if (((Cell*)c1)->cid != ((Cell*)c2)->cid){
return 0;
}

return 1;

}

const Boolean resSetEquals(const void* c1, const void* c2)
if (((ResSetNode*)c1)->distance ==
((ResSetNode*)c2)->distance)
return 1,
}

const int clientCompare(const void *c1, const void *c2){

/leq:0 first:-1 second:1
if (stremp(((Client*)cl)->ip, ((Client*)c2)->ip)==0)

if(((Client*)c1)->port==((Client*)c2)-
>port)
return 0;
else if (((Client*)cl)->port>((Client*)c2)-
>port)

return -1;

else return 1;
else
return stremp(((Client*)cl)->ip,
(Client*)c2)->ip);

const int cellCompare(const void *c1, const void *c2){

/leq:0 first:-1 second:1

if (((Cell*)c1)->cid == ((Cell*)c2)->cid)
return 0;

else if (((Cell*)c1)->cid > ((Cell*)c2)->cid)
return -1;

else return 1;

i

const int resSetCompare(const void *c1, const void *c2)

/leq:0 first:-1 second:1
if (((ResSetNode*)c1)->distance ==
(ResSetNode*)c2)->distance)
return 0;
else if (((ResSetNode*)c1)->distance >
(ResSetNode*)c2)->distance)
return -1;
else return 1;

i

*

* serverFunctions.h
*

* Authors: Theodoros loannou
* Description: The main program's header file
*/

#ifndef SERVERFUNCTIONS H_
#tdefine SERVERFUNCTIONS H_
#include "serverStates.h"

define PROX_ALG_RUN_SEC 30

| struct for storing details about the configuration file
typedef struct config_file_t config_file;

struct config_file_t {

int timeout;

int threads;

int port;

3

| struct for storing details about a cellular tower
typedef struct cell_t Cell;
struct cell_t {
int cid;
I

| struct for the arraylist of the result set
typedef struct resultSetNode_t ResSetNode;
struct resultSetNode_t {

Client *comparedTo;

double distance;

}

/struct for arguments for pthread
typedef struct arg_t args;

struct arg_t {

int newsock;

struct sockaddr_in *client;
char ipAddress[512];

}

/Global struct for configuration file
config_file config;

/compilation replacement values
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[l#define ERROR 0
[l#define FALSE 0
/H#define SUCCESS 1
/l#define TRUE 1
#define BYTES 512
#define SECONDS 20

/I functions prototype's

void serverOK(int sock, char *msg);
void serverERR(int sock, char *msg);
void serverANS(int sock, char *msg);
void serverMLANS(int sock, char *msg);
int countWords(char *line);

void readConfigFile();

void *pthreadFunction(void *pthreadArg);
void timeoutChecker();

void sighand(void *args);

void resetThread(int sock,pthread_t self);
void resetTimer(pthread_t self);

void *threadPoolManager();

void printClients(Arraylist al);

const Boolean clientEquals(const void* c1, const void* c2);
const Boolean cellEquals(const void* c1, const void* c2);
const Boolean resSetEquals(const void* c1, const void* c2);

const int clientCompare(const void *cl, const void *c2);
const int cellCompare(const void *c1, const void *c2);
const int resSetCompare(const void *c1, const void *c2);

void ALARMhandler(int sig);
void *pthreadAlarm();

#endif /* SERVERFUNCTIONS_H_ */
/*

* authorization.c

*

* Authors: Theodoros loannou

* Description: The authorization state source
code

*/

#include "serverFunctions.h"

/lextern cond;
/lextern mutex;
/lextern Qmutex;

/lextern Icond;
extern Imutex;
extern *clientsList;

extern proxRunning;
extern calculated;

/I representing the authorization state

void initialization(int sock, struct sockaddr_in *client) {
char buf[1024];
1 struct hostent *rem;

serverOK(sock, "Proximity server ready"); /* Ready
message */

/* Find client's address */

1 if ((rem = gethostbyaddr((char *)
&client.sin_addr.s_addr,
I

sizeof(client.sin_addr.s_addr), client.sin_family)) ==

NULL) {

I herror("gethostbyaddr"); //
herror(): Similar to perror but uses the h_errno variable (set by
name resolution functions to return error values).

I exit(1);
i }
! printf("Accepted connection\n"); //from %s\n",

net_ntoa(client.sin_addr));

bzero(buf, sizeof(buf)); /* RE-Initialize buffer */
if (read(sock, buf, sizeof(buf)) < 0) { /* Get message
i
perror("'read");
return;

}

/lif someone closes the terminal

if (!stremp(buf, ")) {
printf("The terminal has closed\n");
return;

}

I printf("CLIENT??! %s\n"inet_ntoa(client-
>sin_addr));

/ICreate a new node of client
Client *ctemp= (Client*) malloc(sizeof(Client));
if (Ictemp) {

perror(“ClientListNode:");

return;

ctemp->resultSet=(struct h *) malloc(sizeof (struct

h);

if (I(ctemp->resultSet)) {
perror("ClientResultSet:");
return;

}

ctemp->resultSet->head=NULL;
ctemp->resultSet->count=0;

/[Thread 1D
ctemp->threadld=pthread_self();

ne
ctemp->ip=(char*) malloc
sizeof(char)*(strlen(inet_ntoa(client->sin_addr))+1));
if (!ctemp->ip) {
perror("ClientIPstring:");
return;
}
bzero(ctemp->ip,sizeof(char)*(strlen(inet_ntoa(client-
>sin_addr))+1));
strcpy(ctemp->ip,inet_ntoa(client->sin_addr));

//buf consist of :
port|latitude|Longitude|Accuracy|CID|LAC|MCC|MNC|nCells*

" if (strchr(buf,\r')!=NULL)

1 buf[strchr(buf,\r)-buf]="0"
1 else

1 buf[strlen(buf)-1]="0"

1 printf ("Splitting string \"%s\" into

tokens:\n",buf);

char * character_pointer;
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/[Port

character_pointer = strtok (buf,",");

if(character_pointer)
ctemp->port=atoi(character_pointer);

/Latitude

character_pointer = strtok (NULL, ",");

if(character_pointer)
ctemp->latitude=atof(character_pointer);

//Longitude

character_pointer = strtok (NULL, ",");

if(character_pointer)
ctemp->longitude=atof(character_pointer);

I /lAccuracy

1 character_pointer = strtok (NULL, "|");

1 ctemp->accuracy=atof(character_pointer);
/ICellld

character_pointer = strtok (NULL, ",");
if(character_pointer){
ctemp->mycell= (MCell*)
malloc(sizeof(MCell));
if ('ctemp->mycell) {
perror("MyCellM:");
return;

}

ctemp->mycell-
>cid=atoi(character_pointer);

1 /ICell LAC

1 character_pointer = strtok (NULL, "[");

1 ctemp->myecell-
>lac=atoi(character_pointer);

1

1 /ICell MCC

1 character_pointer = strtok (NULL, "[");

1 ctemp->myecell-
>mcc=atoi(character_pointer);

1

1 /ICell MNC

1 character_pointer = strtok (NULL, "[");

1 ctemp->myecell-

>mnc=atoi(character_pointer);

/InCells of the Neighboring cells
character_pointer = strtok (NULL, ",");
ctemp->ncells=arraylist_create(cellEquals);

while (character_pointer = NULL)
{
Cell *tempCell=(Cell*)
malloc(sizeof(Cell));
if ('tempCell) {
perror(*NeigCellM:");
return;
tempCell->cid=atoi(character_pointer);

arraylist_add(ctemp->ncells, tempCell);
character_pointer = strtok (NULL, ",");

ctemp->threadld=pthread_self();

1 printClient(ctemp);

/Nnsert the node of newclient into the clientsList list
pthread mutex lock(&Imutex);
arraylist_add(clientsL ist,ctemp);

pthread mutex_unlock(&Imutex);

ctemp=NULL;

serverOK(sock, "Data Received");

1 printf("DATA RECEIVED!!I\n");

}
oid sendKNearest(int sock, struct sockaddr_in client, int topK)

{

" while (calculated==FALSE)

" sleep(1);

I

I IIhere send the results back to the users -
arraylist_get loop to find my pthread_self()

I

I

I

I char buf[512];

I Arraylist topKList;

I //[TODO: RUN PROXIMITY

IALGORITHM TO DETERMINE NEIGHBORING DEVICES
not from here - cond-notify when ready )

I

I

I /ITODO: SEND THE K CLOSER TO
THE CLIENT (when notified)

I

I I pthread_mutex_lock(&Imutex);

1" 1" int pos = rand() %
arraylist_size(clientsList);

1 1 Client * tempClient= (Client
™Yarraylist_get(clientsList,pos);

" "

pthread_mutex_unlock(&Imutex);

1 1 printf("Nearest K
sending\n%s\n" tempClient->ip);

"

1 1 Call playback

1 1 serverANS(sock, tempClient-
>ip);

"

1 if(readPlayBackFile(&topKList))

" {

1 //sent the topK neighbors

"

" printf("SIZE of TOPK LIST :
Dod" arraylist_size(topKList));

1 Client* tempClient;

" int i=0;

1 while(i<topK){

"

" int r = rand() %
arraylist_size(topKList);

" printf("===>Client
Pod:\n", i+1);

"

tempClient=(Client*)arraylist_get(topKList,r);

"

"

1 char bufout[512]="";

I bzero(bufout, sizeof
bufout);

1 sprintf(bufout,

'19s|%d|%d[%d|%d|%d]",
i

tempClient->ip,
I
tempClient->port,
I

tempClient->mycell->cid,
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1
tempClient->mycell->lac,

1

tempClient->mycell->mcc,

1

tempClient->mycell->mnc

I )

1

printf("%s\n",bufout);

I serverANS( sock,
bufout);

1

1 i++;

1 }

1

1

1

I printf(*Nearest K sent\n");

1

1

1 }

1 else

1 {

I perror(“Nearest K not sent™);

I return;

1 }

1

1 /[Tell client that the list of topK neighbors
was sent

I serverOK(sock,"Nearest K sent™);

1

1 /IGET the +OK from the client

1 bzero(buf, sizeof(buf)); /* RE-Initialize
buffer */

1 if (read(sock, buf, sizeof(buf)) < 0) { /* Get
message */

1 perror(“read");

1 resetThread(sock,
pthread_self());

1 }

1

1 //if someone closes the terminal

1 if (Istrcmp(buf, ")) {

1 printf("The terminal has
closed\n");

1 resetThread(sock,
pthread_self());

1 return;

1 }

1 printf("Answer : %s\n",buf);

1

1 if (strstr(buf,"+OK"))

1 {

1 printf(*An error occurred during

the communication with the client...\n");
1 resetThread(sock,
pthread_self());

Il }

}
void printClient(Client *c){

printf("IP : %s\nPORT : %d\nLatitude : %f\nLongitute)
1 %f\nAccuracy : %f\nMyCell : %d\nLAC : %d\nMCC :
%d\nMNC : %d\n",
c->ip, c->port, c->latitude,c-
>longitude, c->accuracy, c->mycell->cid, c->mycell->lac, c-
>mycell->mcc, c->mycell->mnc);

Cell* tempCell;
int i=0;

A-

while(tempCell=(Cell*)arraylist_get(c->ncells,i)){
printf("NCell%d : %d\n",i+1, tempCell-
>cid);
i++;

Iread PlayBack file
nt readPlayBackFile( Arraylist *topKList ) {

*topKList = arraylist_create(clientEquals);

inti, k =0, fd, n; //file descriptor

char buf[BYTES * 2], *variable; //original buffer
1024

char line[BYTES]; //new buffer

variable = (char *) malloc(sizeof(char) * 1024);

[Ivariable must not be null

if (variable) {
perror("malloc");
exit(1);

if ((fd = open("./cellIDs.txt", O_RDONLY)) == -1) {
perror("WARNING: Using playback
file.\nopen(celllDs.txt)");
return FALSE;
}

bzero(buf, sizeof buf); /* Initialize buffer */
while ((n = read(fd, buf, sizeof(buf))) > 0) {

/I move inside the buffer
for (i=0;i<n;i++) {

/I when a new line is found
if (buffi] =="\n") {

line[K] = "\0";
k=0;

/I the new client to
go into the topKlist

Client *ctemp=
Client*) malloc(sizeof(Client));

if (i'=n-1)//ifits
not the end of buffer
i++; /]
move i to the next char
if (line[K] !="#' &&
ine[K] !'="\n' && line[k] '="\r") {

1P
variable =
strtok(line, "\t");
ctemp-
>ip=(char*) malloc (sizeof(char)*(strlen(variable)+1));
if
Ictemp->ip) {
perror("malloc");
exit(1);
}

bzero(ctemp->ip,sizeof(char)*(strlen(variable)+1));

12



strcpy(ctemp->ip,variable);

i

ctemp->mycell->cid,
/I PORT I
variable =|
strtok(NULL, "\t"); ctemp->mycell->lac,
ctemp- I
>port= atoi(variable);
ctemp->mycell->mec,
/I CelllD i
variable =}
strtok(NULL, "\t*); ctemp->mycell->mnc
ctemp- I
>mycell= (MCell*) malloc(sizeof(MCell));
if
(Ictemp->mycell) );
{
1
perror(“malloc");
printf("%s\n",bufout);
exit(1); I
}
ctemp- serverANS( sock, bufout);
>mycell->cid=atoi(variable);
/I LAC
variable =] /I Re-Initialize
strtok(NULL, "\t*); buffers
ctemp- bzero(line, sizeof
>mycell->lac= atoi(variable); ine);
}
/IMCC
variable =] if (buffi] == "0' || buf[i] == "\n")
strtok(NULL, "\t"); continue;
ctemp- /I store the characters of buf ina
>mycell->mcc= atoi(variable); ine
line[k] = buffi];
/I MNC k++;
variable = }
strtok(NULL, "\t"); bzero(buf, sizeof buf); /* Initialize buffer */
ctemp-
>mycell->mnc= atoi(variable);
1 Client* tempClient;
/I NCells " int i=0;
ctemp- 1
>ncells=NULL; while(tempClient=(Client*)arraylist_get(topKList,i)){
"
printf("===>Client %d:\n", i+1);
arraylist_add(*topKList,ctemp); 1
"
I "
1 char
printf(*%s\n",ctemp->ip); pufout[512]="";
"
Il bzero(bufout, sizeof bufout);
char 1
bufout[512]=""; sprintf(bufout, *|%s|%d|%d|%d|%d|%d|",
" "
tempClient->ip,
bzero(bufout, sizeof bufout); 1
I tempClient->port,
"
sprintf(bufout, "|%s|%d|%d|%d|%d|%d|", address, port, tempClient->mycell->cid,
cellld, Lac, Mcc, Mnc); "
tempClient->mycell->lac,
I "
tempClient->mycell->mcc,
sprintf(bufout, *|%s|%d|%d|%d|%d|%d|", "
1 tempClient->mycell->mnc
" )i
ctemp->ip, 1
I printf("%s\n",bufout);
i/
ctemp->port, serverANS( sock, bufout);
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}
return TRUE;
}

/lconvert a string To UpperCase

i++;

char* convertToUpperCase(char *str) {

inti;

char *temp = (char*) malloc(sizeof(char) *

(strlen(str) + 1));

//Temp must not be null

if ('temp) {

perror("malloc");
pthread_cancel(pthread_self());

}

for (i=0; i < strlen(str); i++) {
temp[i] = toupper(str[i]);

}
temp[i] = "\0";

return temp;

/*

* proximityServer.h
*

* Authors:

* Description:

*/

#ifndef SERVERSTATES_H

#define SERVERSTATES_H_

#include "hashlink.h"
#include "arraylist.h"

typedef struct mcell_t MCell;
struct mcell_t {

int cid;

int lac;

int mnc;

int mcc;

typedef struct client_t Client;
struct client_t {
IIpthread_self()
pthread_t threadld;
char *ip;
int port;

float latitude;
float longitude;

Theodoros loannou
The main program's header file

float accuracy;
MCell *mycell;
Arraylist ncells;

struct h *resultSet;

oid initialization(int sock, struct sockaddr_in *client);
oid sendKNearest(int sock, struct sockaddr_in client, int
topK);
oid printClient(Client *c);
nt readPlayBackFile( Arraylist *topKList);
char* convertToUpperCase(char *str);

tendif /* SERVERSTATES_H_ */

MAKEFILE
all: proximityServer

proximityServer: serverStates.o hashlink.o proximityServer.o
gueue.o serverFunctions.o arraylist.o fheap.o
proximityAlgorithm.o

gcc serverStates.o hashlink.o proximityServer.o
gueue.o serverFunctions.o arraylist.o fheap.o
proximityAlgorithm.o -o proximityServer -pthread -Im

serverStates.o: serverStates.c serverStates.h serverFunctions.h
hashlink.h queue.h arraylist.h fheap.h proximityAlgorithm.h
gcc -c serverStates.c -pthread

hashlink.o: hashlink.c hashlink.h
gcc -¢ hashlink.c

proximityServer.o: proximityServer.c proximityServer.h
serverStates.h serverFunctions.h hashlink.h queue.h arraylist.h
gcc -c proximityServer.c -pthread

gueue.o: queue.c queue.h
gce -C queue.c

serverFunctions.o: serverFunctions.c hashlink.h queue.h
serverStates.h serverFunctions.h
gcc -c serverFunctions.c -pthread

arraylist.o: arraylist.c arraylist.h proximityServer.h
gcce -c arraylist.c -pthread

fheap.o: fheap.c fheap.h
gcce -c fheap.c -pthread -Im

proximityAlgorithm.o: proximityAlgorithm.c
proximityAlgorithm.h
gcce -c proximityAlgorithm.c -pthread -Im

clean:
rm -rf *o proximityServer
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IHHopaptnpo B

[Ipoypbuparta Java
- Proximity — Android

o Manifest files

<?xml version="1.0" encoding="utf-8"?>
<manifest
xmlins:android="http://schemas.android.com/apk/res/android"
package="cs.ucy.WMClient"
android:versionCode="1"

android:versionName="1.0">

<application android:icon="@drawable/icon’

android:label="@string/app_name">
<uses-library android:name="com.google.android.maps" />
<activity class=".WMClient"
android:name="WMClient"
android:label="@string/app_name"
android:screenOrientation="portrait">
<intent-filter>

<action android:name="android.intent.action.MAIN" />

<category
android:name="android.intent.category. LAUNCHER" />
<lintent-filter>
</activity>
<activity
android:name="Preferences"
android:label="Preferences">
</activity>
<activity

class=".SendMessages"

android:name="SendMessages"

android:label="SendMessages"

android:screenOrientation="portrait">

<[activity>

</application>

<uses-permission

android:name="android.permission.ACCESS_FINE_LOCATION"]

></uses-permission>
<uses-permission

android:name="android.permission.INTERNET" />

Kuses-permission
android:name="android.permission.CONTROL_LOCATION_UP
DATES"></uses-permission>

Kuses-permission

android:name="android.permission. ACCESS_LOCATION_EXTR
A_COMMANDS"></uses-permission>

Kuses-permission
android:name="android.permission.ACCESS_WIFI_STATE"></u
ses-permission>

Kuses-permission
pndroid:name="android.permission.ACCESS_NETWORK_STAT
E"></uses-permission>

Kuses-permission
pndroid:name="android.permission.CHANGE_NETWORK_STAT
E"></uses-permission>

Kuses-permission
pndroid:name="android.permission.CHANGE_WIFI_STATE"></

uses-permission>

</manifest>

o Source code files

package cs.ucy. WMClient;

mport java.io.BufferedReader;
mport java.io.DataOutputStream;
mport java.io.lOException;

mport java.io.InputStream;

mport java.io.InputStreamReader;
mport java.io.OutputStream;
mport java.net.Socket;

mport java.util. ArrayList;

mport java.util.List;

mport com.google.android.maps.GeoPoint;

mport android.location.Location;

mport android.os.Message;
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import android.telephony.NeighboringCellinfo;

import android.telephony.gsm.GsmCellLocation;

class Neighbor{

public String Address;
public int Port;

public int Cellld;
public int Lac;
public int Mcc;
public int Mnc;

public GeoPoint pos;

Neighbor(String Addr, int p, int c, int I, int mc, in

mn){
Address=new String(Addr);
Port=p;
Cellld=c;
Lac=l;
Mcce=mc;

Mnc=mn;

pos = new GeoPoint(0, 0);

public class Connect {
private String serverAddress = new String();
private int serverPort;

private Socket connection = null;

private DataOutputStream out;
private BufferedReader in;
private InputStream inStream = null;

private OutputStream outStream = null;

private GsmCellLocation location;

Connect(){

serverAddress
WMClient.preferences.getString(“serverAdd", "n/a");
if

serverAddress.equals("™)) {

(serverAddress.equals(*'n/a")

Message msg = new Message();

msg.argl
WMClient. ADDRINV;

WMClient.messageHandler.sendMessage(msg);

return;

serverPort
Integer.parselnt(WMClient.preferences.getString(“'serverPort",
0");

if (serverPort==0) {

Message msg = new Message();

msg.argl
WMClient. ADDRINV;

WMClient.messageHandler.sendMessage(msg);

return;

static public void Send(String msg, OutputStream out)
throws IOException {

out.write((msg +
WMClient.CRLF).getBytes());
out.flush();
}
boolean connectToServer(){
String buf = new String();
try {
/I CONNECT TO SERVER
connection = new

Socket(serverAddress, serverPort);
/I INITIALIZE THE IN AND
OUT STREAMS

inStream
connection.getInputStream();

in = new BufferedReader(new
InputStreamReader(inStream));

outStream

connection.getOutputStream();
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out ne
DataOutputStream(outStream);
} catch (IOException e) {

return false;

try {

Message msg = new Message();

buf = in.readLine();

if (buf.startsWith("+OK")) {

msg

ne
Message();
msg.argl

WMClient. TOASTIT,;

msg.obj="ERROR
ON READY™;

WNMClient.messageHandler.sendMessage(msg);

return false;

location (GsmCellLocation),
WNMClient.telephonymanager.getCellLocation();
1

if (location==null) return false;

List<NeighboringCellInfo>
NCells=WMClient.telephonymanager.getNeighboringCellInfo();
1

if (NCells==null) return false;

Ilbuf
port|latitude|Longitude|Accuracy|CID|LAC|MCC|MNC|nCells*

consist of

Location myLoc
WMClient.positionOverlay.getLocation();

if (myLoc==null) return false;

/ITODO: Put an actual port that]

buf+="50000";

buf +=
'|"+String.valueOf(myL oc.getLatitude());

buf +=
'|"+String.valueOf(myLoc.getLongitude());

/[TODO: Change with
'intended" error

buf +=

'|"+String.valueOf(myLoc.getAccuracy());

if (WMClient.playBack==true)
{

buf+="|"+WMClient.positionOverlay.getCid();

buf+="["+WMClient.positionOverlay.getLac();
}

else if (location!=null)

{

buf+="|"+location.getCid();

}

else

{
buf+="199999";
buf+="1999";

}

String  networkOperator =

WMClient.telephonymanager.getNetworkOperator();

if (WMClient.playBack==true)
{

buf+="|"+WMClient.positionOverlay.getMcc();

buf+="["+WMClient.positionOverlay.getMnc();

3

else if (networkOperator != null
& & networkOperator.length() > 0) {

the phone will be listening

try {
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int mec =
Integer.parselnt(networkOperator.substring(0, 3));
int mnc =

Integer.parselnt(networkOperator.substring(3));

buf+="["+mcc;

buf+="["+mnc;

} catch
(NumberFormatException ) {
}
}
else
{
buf+="[999";
buf+="|99";
}

if (WMClient.playBack==true)
{
ArrayList<String>
templ=WMClient.positionOverlay.getNcids();

for (String temp2;
templ)
{
buf+="|"+temp2;
}
}
else if (NCells!=null)
{
for
(NeighboringCellinfo temp2: NCells)
{
buf+="|"+temp2.getCid();
}

}
Send(buf, out);

buf = in.readLine();

if ('buf.startsWith("+OK")) {

msg new
Message();
msg.argl

WMClient. TOASTIT,;

msg.obj="ERROR
ON READY";

WMClient.messageHandler.sendMessage(msg);

return false;

} catch (IOException e) {
return false;

}

return true;

public ArrayList<Neighbor> getNeighbors() {
String buf = new String();
ArrayList<Neighbor> neighbors=  new
ArrayList<Neighbor>();

neighbors.clear();

1 Message msg = new
Message();

1 msg = new
Message();

1 msg.argl =
WMClient. TOASTIT;

I

1 msg.obj="BEFORE
TOP K";

I

WMClient.messageHandler.sendMessage(msg);
1 Thread.sleep(2000);

try {

buf = in.readLine();
if (buf.equals(""))
{
closeConnection();

return null;
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while(1buf.contains("+OK")){

temp[1],

Integer.parselnt(temp[2]),

Integer.parselnt(temp[3]),

Integer.parselnt(temp[4]),

Integer.parselnt(temp[5]),

Integer.parselnt(temp[6])

neighbors.add(temp2);

String[] temp =
buf.split("\\[");
if (temp==null)
{
Message
msg;
msg I
new Message();
msg.argl

= WMClient. TOASTIT;

msg.obj="SPLIT ERROR";

WMClient.messageHandler.sendMessage(msg);
return

null;

Il

buf.trim();
Il

Message msg = new Message();
Il

msg = new Message();
Il

msg.argl

WMClient.DISPRSVMSG;

I

1
msg.obj="IP:"+buf.substring(0,
11)+"\n"+temp[1];
"

WMClient.messageHandler.sendMessage(msg);

/laddress, port,

cellld, Lac, Mcc, Mnc

Neighbor temp2
new Neighbor(

buf = in.readLine();
if (buf.equals(""))

{
closeConnection();
return
null;
}
}
buf="+OK Nearest Neighbors
Received";
Send(buf, out);
return neighbors;
} catch (IOException e) {
/I TODO Auto-generated catch
block
e.printStackTrace();
}
return null;

}
public void closeConnection() {
/Il TODO Auto-generated method stub
try {
connection.close();

Message msg = new Message();

msg.argl

B-

WMClient. REQTOPKDIS;

5



WMClient.messageHandler.sendMessage(msg);
} catch (IOException e) {

Message msg = new Message();

msg.argl
WMClient. CONEXEPTION;

WMClient.messageHandler.sendMessage(msg);

}

package cs.ucy.WMClient;

import java.io.BufferedWriter;

import java.io.File;

import java.io.FileWriter;

import java.io.|OException;

import java.lang.Thread.UncaughtExceptionHandler;

import java.util. ArrayList;

import android.os.Message;

public class GoogleServerinteract extends Thread {

public GoogleServerinteract() {

/I TODO Auto-generated constructor stub

this.setUncaughtExceptionHandler(new
UncaughtExceptionHandler() {

public void

uncaughtException(Thread thread, Throwable ex) {

/I TODO  Auto-

generated method stub

File outFile = null;

outFile = new
File("sdcard/WMErrorsUncaught.txt™);

BufferedWriter
writer;

try {

writer

new BufferedWriter(new FileWriter(outFile,true));

writer.append(ex.getMessage()+"\n");

writer.close();
} catch (IOException

el) {
/Il TODO
IAuto-generated catch block

el.printStackTrace();

return;

bk

public void run() {

WMClient.requestNeighborL ocations();

Message msg;
if (WMClient.reqTopK==true)

{
msg = new Message();
msg.argl =
WMClient. TOASTIT,;
msg.obj=new String("New

Neighbors available!");

WMClient.messageHandler.sendMessage(msg);

}

if (WMClient.reqTopK==true)

{
msg = new Message();
msg.argl

WMClient. DRAWTOPK;

WMClient.messageHandler.sendMessage(msg);

}

"
WMClient.drawNeighPoints();
}
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package cs.ucy.WMClient;

import java.io.BufferedReader;
import java.io.File;
import java.io.FileReader;

import java.util.Random;

import android.content.Context;
import android.os.Message;

public class MsgRetrieval extends Thread {

I private String serverAddress = new String();

BufferedReader reader = null;
private File inFile = null;

private String custFilePath = new String();

MsgRetrieval(Context c) {
this.setUncaughtExceptionHandler(new
UncaughtExceptionHandler() {
public void
uncaughtException(Thread thread, Throwable ex) {
Message msg = new
Message();
msg.argl
WMClient.ERROR,;

WNMClient.messageHandler.sendMessage(msg);

}
18

public void run() {

1 open the messages file
try {
custFilePath="";
custFilePath
WMClient.preferences.getString(“inpFile", "n/a");
if (custFilePath.equals("n/a"™) ||
custFilePath.equals("™)) {
Message msg = new
Message();

msg.argl

= null) {

!

!

!

WMClient. DEFFILE;
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WMClient.messageHandler.sendMessage(msg);

File("sdcard/teoMsgs.txt");

File(custFilePath);

inFile = new
Yelse {

inFile = new
}
reader = new

BufferedReader(new FileReader(inFile));

} catch (Exception €) {
Message msg = new Message();

msg.argl

WMClient.FILENOTFOUND;

WMClient.messageHandler.sendMessage(msg);

}
String line = new String();
try {

Random rand = new Random();

while ((line = reader.readLine())

WMClient.IN_PROGRESS==true){

Message

Imsg = new Message();

msg.argl

= WMClient. DISPRSVMSG;

msg.obj=(Object) line;

WMClient.messageHandler.sendMessage(msg);

Thread.sleep((rand.nextInt(20 - 2 + 1) + 2)*1000);
}

else

{
break;

} catch (Exception e) {

Message msg = new Message();



msg.argl =
WMClient.FILEEXEPTION; | for ()

mOverlays.clear();

WMClient.messageHandler.sendMessage(msg); ! mOverlays.add(overlay);
} populate();
}
return;
} +
} package cs.ucy.WMClient;
package cs.ucy.WMClient; mport java.util. ArrayList;
import java.util. ArrayL.ist; mport android.graphics.Canvas;

mport android.graphics.Paint;

import android.graphics.drawable.Drawable; mport android.graphics.Paint.Style;

mport android.graphics.Point;

import com.google.android.maps.ltemizedOverlay; mport android.graphics.drawable.Drawable;
import com.google.android.maps.Overlayltem; mport android.location.Location;

mport android.os.Message;

public class MyltemizedOverlay extends ItemizedOverlay {
mport com.google.android.maps.GeoPoint;
mport com.google.android.maps.MapView;
private ArrayList<Overlayltem> mOverlays = newimport com.google.android.maps.Overlay;

ArrayList<Overlayltem>(); mport com.google.android.maps.Projection;

public MyltemizedOverlay(Drawable defaultMarker)public class MyPositionOverlay extends Overlay { //extends

{ ItemizedOverlay<Overlayltem> {

super(boundCenterBottom(defaultMarker));
/I TODO Auto-generated constructor stub

}
private Paint accuracyPaint;
@Override private Drawable drawable;
protected Overlayltem createltem(int i) { private Drawable centerDrawable;
return mOverlays.get(i); private int width;
} private int height;
private Point center;
@Override private Point left;
public int size() { private GeoPoint lastknownPoint;
/I TODO Auto-generated method stub private Location lastKnownLocation;
return mOverlays.size();
} private String Cid;
private String Lac;
public void addOverlay(Overlayltem overlay) { private String Mcc;
mOverlays.add(overlay); private String Mnc;
populate(); private ArrayList<String> Ncids;
}
public void removeAllltems() { public MyPositionOverlay(Drawable defaultMarker){

B-8



super();
this.centerDrawable = defaultMarker;

public void setCellData(String cid, String lac, String
mcc, String mnc, ArrayList<String> ncids ) {

this.Cid=cid;
this.Lac=lac;
this.Mcc=mcc;
this.Mnc=mnc;
this.Ncids=ncids;
}
public Location getLocation() {
return lastKnownLocation;
}
public void setLocation(Location location) {
this.lastknownLocation = location;
lastKnownPoint= new  GeoPoint((int)
(location.getLatitude() * 1E6), (int) (location.getLongitude() *|
1E6));
}
1 @Override
1 public boolean onTap(GeoPoint point, MapView
mapView) {
1 Message msg =new Message();
1 msg.argl=WMClient. TOASTIT;
1 if (lastKnownLocation!=null)
1 msg.obj="POS: "H
lastkKnownLocation.toString();
1 else
1 msg.obj="NO POS";
I
I
WMClient.messageHandler.sendMessage(msg);
I
I
1 return false;
/i }
@Override

public void draw(Canvas canvas, MapView mapView,

boolean shadow) {

if (shadow =

false) {
if (lastknownLocation!=null){

1 /I Get the current location

| Double latitude =
ocation.getLatitude()*1ES;

/ Double longitude =
ocation.getLongitude()*1ES;

| GeoPoint geoPoint;

! geoPoint = new

GeoPoint(latitude.intValue(),longitude.intValue());

! /I Convert the location to screen
pixels
/ Point point = new Point();
| projection.toPixels(geoPoint,
point);
/
/ RectF oval = new RectF(point.x
- mRadius, point.y - mRadius,
/ point.x +
mRadius, point.y + mRadius);
/
/ /I Setup the paint
| Paint paint = new Paint();
| paint.setARGB(250, 255, 255,
P55);
| paint.setAntiAlias(true);
| paint.setFakeBoldText(true);
/
| Paint backPaint = new Paint();
| backPaint.setARGB(175, 50,
50, 50);
! backPaint.setAntiAlias(true);
!
! RectF  backRect = new
RectF(point.x + 2 + mRadius,
! pointy -
B*mRadius,
! point.x +
65, point.y + mRadius);
!
/ /I Draw the marker
! canvas.drawOval(oval, paint);
!
canvas.drawRoundRect(backRect, 5, 5, backPaint);
! canvas.drawText("Here | Am",
! point.x +
P*mRadius, point.y,
! paint);
drawMyLocation(canvas, mapView,

astknownLocation, lastknownPoint, 0);
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}

super.draw(canvas, mapView, shadow);

protected void drawMyLocation(Canvas canvas,
MapView mapView, Location lastFix, GeoPoint myLoc,

long when) {

accuracyPaint = new Paint();
accuracyPaint.setAntiAlias(true);
accuracyPaint.setStrokeWidth(2.0f);
I Resources res = WMClient.getResources();
drawable = centerDrawable;
width = drawable.getIntrinsicWidth();
height = drawable.getIntrinsicHeight();
center = new Point();

left = new Point();

Projection projection = mapView.getProjection();

double latitude = lastFix.getLatitude();
double longitude = lastFix.getLongitude();

float accuracy = lastFix.getAccuracy();
float[] result = new float[1];
Location.distanceBetween(latitude, longitude,

latitude, longitude + 1, result);

float longitudeLineDistance = result[0];

GeoPoint leftGeo = new GeoPoint((int) (latitude *|
1e6), (int) ((longitude - accuracy
[ longitudeLineDistance) * 1e6));
projection.toPixels(leftGeo, left);
projection.toPixels(myLoc, center);

int radius = center.x - left.x;

accuracyPaint.setColor (0xff6666ff);
accuracyPaint.setStyle(Style. STROKE);
canvas.drawCircle(center.x,

center.y, radius,

accuracyPaint);
1 accuracyPaint.setColor(0x186666ff);
accuracyPaint.setARGB(69, 16, 78, 139);
accuracyPaint.setStyle(Style.FILL);

canvas.drawCircle(center.x, center.y, radius,

accuracyPaint);

drawable.setBounds(center.x - width / 2, center.y -
height / 2, center.x + width / 2, center.y + height / 2);
drawable.draw(canvas);

public GeoPoint getLocationGeo() {
if (lastknownPoint!=null)
return lastKnownPoint;
return null;

public String getCid() {
return Cid;

public String getLac() {

return Lac;

public String getMcc() {

return Mcc;

public String getMnc() {

return Mnc;

public ArrayList<String> getNcids() {

return Ncids;

package cs.ucy.WMClient;

mport java.io.BufferedReader;
mport java.io.File;

mport java.io.FileReader;
mport java.util. ArrayList;

mport java.util. Random;

mport com.google.android.maps.GeoPoint;

mport android.content.Context;

mport android.os.Bundle;

mport android.os.Message;
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public class PositionPlaybackRetrieval extends Thread {

I private String serverAddress = new String();

BufferedReader reader = null;
private File inFile = null;

private String custFilePath = new String();

PositionPlaybackRetrieval(Context c) {
this.setUncaughtExceptionHandler(new
UncaughtExceptionHandler() {
public void
uncaughtException(Thread thread, Throwable ex) {
Message msg = new
Message();
msg.argl
WMClient.ERROR,;

WMClient.messageHandler.sendMessage(msg);
}
b}

public void run() {

/I open the messages file
try {
custFilePath="";
custFilePath
WNMClient.preferences.getString(“posPlayBackFile", "n/a");
if (custFilePath.equals("n/a™) ||
custFilePath.equals("")) {
Message msg = new

Message();

msg.argl
WMClient.DEFFILE;

WMClient.messageHandler.sendMessage(msg);

inFile = new
File("sdcard/positionsPlaybackFile.txt");
}else {
inFile = new
File(custFilePath);
}

reader new

BufferedReader(new FileReader(inFile));

} catch (Exception €) {
Message msg = new Message();

msg.argl

WMClient. FILENOTFOUND;

WMClient.messageHandler.sendMessage(msg);

}
String line = new String();
try {

Random rand = new Random();

while ((line = reader.readLine())

1= null) {
if
line.startsWith("#")) continue;
if
line.equalsignoreCase("")) continue;
if
WMClient.playBack==true){
Message
msg = new Message();
msg.argl
= WMClient. NEWINCOMINGPOS;
/ILINE =

LATITUDE|LONGITUDEJACCURACY|LAC|MCC|MNC|CID|
NCIDS

String[]
temp = line.split("\\");

Bundle

data = new Bundle();

data.putDouble("latitude"”,
Double.parseDouble(temp[0]));

data.putDouble("longitude™,
Double.parseDouble(temp[1]));

data.putDouble("accuracy",

Double.parseDouble(temp[2]));

data.putString(“lac", temp[3]);

data.putString("mcc", temp[4]);
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data.putString("mnc", temp[5]);

data.putString(“'cid", temp[6]);

ArrayList<String> nCids= new ArrayList<String>();

for  (ing
i=7;i<temp.length;i++)
{
nCids.add(templi]);
}

data.putStringArrayList(“ncids", nCids);

msg.setData(data);

WNMClient.messageHandler.sendMessage(msg);
Thread.sleep((rand.nextInt(20 - 5 + 1) + 5)*1000);
}
else
{
break;
}

}

reader.close();

} catch (Exception €) {
Message msg = new Message();

msg.argl

WMClient.FILEEXEPTION;

WMClient.messageHandler.sendMessage(msg);

}

return;

package cs.ucy.WMClient;

mport android.os.Bundle;
mport android.preference.PreferenceActivity;

public class Preferences extends PreferenceActivity {

ListPreference test;

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);

addPreferencesFromResource(R.xml.preferences);

/ test.setOnPreferenceClickListener(new
OnPreferenceClickListener(){
/

| public boolean
onPreferenceClick(Preference preference) {

| startActivity(new
Intent(Settings. ACTION_WIFI_SETTINGS));

!

! return false;

/ }

!

!

/ 18

!

! test = (Button) findViewByld(R.id.appClose);

!

! btnRetrieveMsgs.setOnClickListener(new

ImageButton.OnClickListener() {

!

! public void onClick(View arg0)
{

!

! if (IN_PROGRESS
== false) {

!

IN_PROGRESS = true;
!

btnRetrieveMsgs.setEnabled(false);
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1
btnStopRetr.setEnabled(true);

I
I
Toast. makeText(WMClient.this,
I
"Now retrieving Messages",
I
Toast. LENGTH_LONG).show();
I
1 msgRtr=
new MsgRetrieval(getApplicationContext());
I
msgRtr.start();
I }
I }
1 B
}
}

package cs.ucy.WMClient;

import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;
import java.io.|OException;

import java.util.ArrayList;

import android.os.Message;

public class ProximityServerinteract extends Thread {

public ProximityServerinteract() {

/I TODO Auto-generated constructor stub

this.setUncaughtExceptionHandler(new
UncaughtExceptionHandler() {

public void

uncaughtException(Thread thread, Throwable ex) {

/I TODO  Auto-

generated method stub

File outFile = null;

writer

new BufferedWriter(new FileWriter(outFiletrue));

writer.append(ex.getMessage()+"\n");

writer.close();
} catch (IOException

el) {
/Il TODO
IAuto-generated catch block

el.printStackTrace();

return;

bk

public void run() {
Connect con = new Connect();
Boolean conSuccess=false;
while(WMClient.reqTopK==true){

if(conSuccess=con.connectToServer()){

/[Collect the results
from the server

ArrayList<Neighbor> topK= con.getNeighbors();
/I Check and use the

results

Message msg = new
Message();

msg = new
Message();

msg.argl =

WMClient. PLACETOPKONMAP;

msg.obj=topK;

WMClient.messageHandler.sendMessage(msg);

outFile = new
File("sdcard/WMErrorsUncaught.txt");

BufferedWriter
writer;

try {
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else mport
{ android.inputmethodservice.KeyboardView.OnKeyboardActionL
Message msg = newjistener;

Message();

msg ne
Message();

msg.argl
WMClient. ADDRINV;

WMClient.messageHandler.sendMessage(msg);

break;
}
try {
sleep(13000);
1
this.getResources().getInteger(R.string. WAIT_MAX)
1
Integer.getinteger(R.string. WAIT_MAX);
I sleep(1000*(20

(int)(Math.random() * ((40 - 20) + 1))));

} catch (InterruptedException e)|

1
generated catch block

e.printStackTrace();

}

if (conSuccess)
con.closeConnection();
else

{
Message msg = new Message();
msg.argl

WMClient. REQTOPKDIS;

WMClient.messageHandler.sendMessage(msg);

package cs.ucy.WMClient;

import android.app.Activity;

+

TODO  Auto-

mport android.os.Bundle;
mport android.text.method.ScrollingMovementMethod;

mport android.view.View;

mport android.widget.Button;

mport android.widget.EditText;
mport android.widget.LinearLayout;
mport android.widget. TextView;
mport android.widget. Toast;

public class SendMessages extends Activity {

private TextView tvOldMsgs;
private Button btnSendMsg;

; private EditText etNewMsg;
private EditText etNewMsgEdit;

private Toast toast;

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);

setContentView(R.layout.sendmsgs);

initControls(this);

toast Toast.makeText(SendMessages.this,
Toast. LENGTH_LONG);

View textView = toast.getView();

lay

LinearLayout new

LinearLayout(SendMessages.this);

lay.setOrientation(LinearLayout. HORIZONTAL);
lay.addView(textView);
toast.setView(lay);
toast.setText("Here you can compose and
send messages...");

toast.show();
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private void initControls(SendMessages a) {

I tvOldMsgs=
findViewByld(R.id.tvOldMsgs);
I tvOldMsgs.setMovementMethod(new

ScrollingMovementMethod());

1 btnSendMsg =
findViewByld(R.id.sendMsg);
1 etNewMsg =

findViewByld(R.id.etNewMsg);
etNewMsgEdit =
findViewByld(R.id.etNewMsgEdit);

etNewMsgEdit.bringToFront();

I preferences
PreferenceManager.getDefaultSharedPreferences(a);

mport org.apache.http.entity.StringEntity;

(TextView)import org.apache.http.impl.client.DefaultHttpClient;

mport org.json.JSONEXception;
mport org.json.JSONObject;

(Button)import com.google.android.maps.GeoPoint;

mport com.google.android.maps.MapActivity;

(EditText)import com.google.android.maps.MapController;

mport com.google.android.maps.MapView;

(EditText)import com.google.android.maps.Overlay;

mport com.google.android.maps.Overlayltem;

mport android.app.AlertDialog;
mport android.content.Context;

mport android.content.Dialoglnterface;

I btnSendMsg.setOnClickListener(new mport android.content.Intent;

Button.OnClickListener() { mport android.content.SharedPreferences;

1 mport android.graphics.drawable.Drawable;

I public void onClick(View arg0)import android.location.Criteria;

{ mport android.location.Location;

1 mport android.location.LocationListener;

1 mport android.location.LocationManager;

1 mport android.net.ConnectivityManager;

1 } mport android.os.Bundle;

1 b; mport android.os.Handler;
mport android.os.Message;

} mport android.preference.PreferenceManager;

mport android.provider.Settings;

} mport android.telephony.TelephonyManager;

package cs.ucy.WMClient;

import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.File;

import java.io.FileWriter;

import java.io.lIOException;

import java.io.InputStream;

import java.net.HttpURLConnection;
import java.net. MalformedURLEXxception;
import java.util. ArrayList;

import java.util.List;

import org.apache.http.HttpEntity;

import org.apache.http.HttpResponse;

import org.apache.http.client.HttpClient;

import org.apache.http.client.methods.HttpPost;

mport android.util.Log;

mport android.view.Menu;

mport android.view.Menultem;
mport android.view.View;

mport android.widget.ImageButton;
mport android.widget.LinearLayout;

mport android.widget.Toast;

public class WMClient extends MapActivity{

/IConstants for the JSON Request

public static final String OPERATOR = “operator";
public static final String CARRIER = "carrier";

1 private static final String TAG
'Wapdroid";

private static final String VERSION = "version";

B-15



private static final
"1 1.0"
private static final String HOST = "host";

String  GMAPS_VERSION

Drawable drawable;

static MyltemizedOverlay itemizedOverlay;

private  static  final String GMAPS 4 private ProximityServerinteract srvinteraction;
"maps.google.com"”; private GoogleServerlnteract goolnteraction;
1 private static final String
ACCESS_TOKEN = "access_token"; private MsgRetrieval msgRtr = null;
1 private static final String HOME_MCC =
"home_mobile_country_code"; public volatile static LocationManager
1 private static final String HOME_MNC =flocationManager = null;
"home_mobile_network_code"; public volatile static MyLocationL.istener

private static final String CELL_ID = "cell_id";

private static final String LAC
"location_area_code";

private static final String MCC
"mobile_country_code";

private static final String MNC

"mobile_network_code";

private static final String CELLT = "“cell_towers";

1 private static final String LAT = "latitude™;

I private static final String LONG =
"longitude";

1 private static final String WIFIT 4
"wifi_towers";

1 private static final String MAC 4

"mac_address";

1 private static final  String

"signal_strength";

SS

private static final String RTYPE = "radio_type";

private static final String RADD = "request_address";
ADDLANG

private  static  final  String

"address_language";

public volatile static boolean IN_PROGRESS = false;

public volatile static SharedPreferences preferences;

public volatile static boolean reqTopK=false;

public volatile static boolean playBack=false;

1 private TextView tvMsgs;
private ImageButton btnRetrieveMsgs;
private ImageButton btnStopRetr;

private ImageButton btnSendMsg;

private ImageButton btnClose;

private ImageButton btnMyGoToL ocation;

private static MapView myMapView;

static List<Overlay> mapOverlays;
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public volatile static Handler messageHandler;
private Toast toast;

public volatile static TelephonyManager

telephonymanager = null;

Ilprivate LocationManager locationManager = null;
/lprivate LocationListener locationListener = null;
I private File inFile = null;

/lprivate Socket connection = null;

BufferedWriter writer = null;

BufferedReader reader = null;

[lprivate String serverAddress = new String();
/lprivate String distance = new String();

1 private String custFilePath = new String();
static MapController mapController;

volatile static

public MyPositionOverlay

positionOverlay = null;

public volatile static ArrayList<Neighbor> topK;

/[Constants

public static final int CONN = 110;

public static final int ADDRINV = 111;

public static final int REQTOPKDIS = 112;

public static final int NEWINCOMINGPOS = 113;
public static final int ERROR = 118;

public static final int FILENOTFOUND = 119;
public static final int FILEEXEPTION = 120;
public static final int DEFFILE = 121;

public static final int CONEXEPTION = 122;
public static final int TOASTIT = 123;

public static final int PLACETOPKONMAP = 124;
public static final int DRAWTOPK = 125;



public static final String CRLF = "\r\n";

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

myMapView=
(MapView)findViewByld(R.id.myMapView);

mapController
myMapView.getController();

myMapView.setSatellite(true);

myMapView.setBuiltinZoomControls(true);

drawable

this.getResources().getDrawable(R.drawable.pin2);

itemizedOverlay = new
MyltemizedOverlay(drawable);
locationL.istener = new

MyLocationListener();

initControls(this);

telephonymanager = (TelephonyManager)
getSystemService(Context. TELEPHONY _SERVICE);

topK = new ArrayList<Neighbor>();
toast = Toast.makeText(WMClient.this, "™,
Toast. LENGTH_LONG);

View textView = toast.getView();

lay

LinearLayout
LinearLayout(WMClient.this);

new

lay.setOrientation(LinearLayout. HORIZONTAL);

1 ImageView view =
new ImageView(WMClient.this);
i
view.setlmageResource(R.drawable.warning);
I lay.addView(view);

lay.addView(textView);

toast.setView(lay);

messageHandler = new Handler() {

@SuppressWarnings(“unchecked")
public void

handleMessage(Message msg) {

super.handleMessage(msg);
switch (msg.argl) {

case CONN:
toast.setText("Connecting...");
toast.show();
break;
case ADDRINV:
toast.setText("Invalid Server Address/Port...");

toast.show();
break;
case
FILENOTFOUND:
toast.setText("Error when opening file...");
toast.show();
break;

case
FILEEXEPTION:
toast.setText("Exception while reading from file...");
toast.show();
break;
case DEFFILE:

toast.setText("Using default file...");

break;
case REQTOPKDIS:

reqTopK=false;
break;
case DRAWTOPK:

drawNeighPoints();
break;
case TOASTIT:
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"

Toast.makeText(WMClient.this,
I

(String)(msg.obj.toString()),
i

Toast. LENGTH_LONG).show();

toast.setText(""+(String)(msg.obj.toString()));

toast.show();

break;
case
PLACETOPKONMAP:
topK.clear();
topK S
(ArrayList<Neighbor>) msg.obyj;
if(topK==null)
{
toast.setText("NULL!");
toast.show();
break;
}
if
("topK.isEmpty())
{
1
toast.setText("NEWWW!! "+topK.size());
1

toast.show();

goolnteraction = new GoogleServerinteract();

goolnteraction.start();

}
1
toast.setText("Top K Neighbors received,
Processing...");
1

toast.show();

I
requestNeighborLocations();

I
toast.setText("Top K Neighbors processed.

Drawing...");

i
toast.show();

1
drawNeighPoints();

I

toast.setText("Top K Neighbors been displayed!");
I

toast.show();
break;
case
ICONEXEPTION:

toast.setText("Error with the server connection...");

toast.show();
break;
case
NEWINCOMINGPOS:
Bundle
data=msg.getData();
!
34.915004,33.601491
Location

oc=new Location("PLAYBACK");

loc.setAccuracy((float) data.getDouble("accuracy™));

loc.setLatitude(data.getDouble("latitude™));

loc.setLongitude(data.getDouble("longitude™));

positionOverlay.setLocation(loc);

positionOverlay.setCellData(
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data.getString(“cid"),

data.getString("lac"),

data.getString("'mcc"),

data.getString("mnc"),

data.getStringArrayList("ncids"));
I
mapController.setZoom(12);

mapController.animateTo(new
GeoPoint((int)(loc.getLatitude()*1E6),
(int)(loc.getLongitude()*1E6)));

break;
default:

toast.setText("Unknown error occurred.”);

toast.show();
break;

/lanimate to the current position

mapController.setZoom(8);

1 positionOverlay =
MyPositionOverlay();
I
myMapView.getOverlays().add(positionOverlay);
i
positionOverlay.enableMyLocation();

/ITODO: enable my location on listener

i
positionOverlay.runOnFirstFix(new Runnable(){
i
1 public
void run() {
i
i

Location location=positionOverlay.getLocation();

new

I

Double geolLat = location.getLatitude()*1ES;
I

Double geoLng = location.getLongitude()*1E6;
"

I
geoLng.intValue());

I

I
mapController.setZoom(12);

I
mapController.animateTo(point);

I

i

try {
i
Thread.sleep(1000);
i

} catch (InterruptedException e) {
i
// TODO Auto-generated catch block
1
e.printStackTrace();
1

1
point=
GeoPoint((int)(34.892126*1E6),(int)(33.614731*1E6));
i
positionOverlay.
i
mapController.animateTo(point);
I

Ik j3o8

btnRetrieveMsgs.setVisibility(View.INVISIBLE);
I
btnClose.setVisibility(View.INVISIBLE);
I
btnSendMsg.setVisibility(View.INVISIBLE);

btnStopRetr.setVisibility(View.INVISIBLE);
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public void onResume(Bundle savedlInstanceState) {
super.onResume();

initLocationManager();

public void onPause(Bundle savedInstanceState) {
super.onPause();
Il
positionOverlay.disableMyL ocation();

locationManager.removeUpdates(locationListener);

reqTopK=false;
finish();
System.exit(0);

@Override
protected void onDestroy() {
/I TODO Auto-generated method stub
super.onDestroy();
reqTopK=false;
I
positionOverlay.disableMyL ocation();

locationManager.removeUpdates(locationListener);

finish();
System.exit(0);

@Override

public boolean onPrepareOptionsMenu(Menu menu) {

menu.clear();

if (reqTopK)
menu.add(0,
R.id.stopRetrieveNei, 0,
"Disconnect™).setlcon(R.drawable.disserl);

else
menu.add(0, R.id.retrieveNei, 0,

"Connect").setlcon(R.drawable.conser);

menu.add(O0, R.id.appPref, 1,
'Settings").setlcon(R.drawable.prefer);
if (!playBack)
menu.add(O0,
R.id.playbackMode, 2, "Playback
Mode").setlcon(R.drawable.playback);
else
menu.add(0, R.id.activeMode,

P, "Active Mode").setlcon(R.drawable.active_mode);

return

super.onPrepareOptionsMenu(menu);

}

@Override
public boolean onCreateOptionsMenu(Menu menu) {
if (reqTopK==false)
menu.add(0, R.id.retrieveNei, 0,

‘Connect").setlcon(R.drawable.conser);

1 else
I
menu.add(0, R.id.stopRetrieveNei, 0,

‘Disconnect").setlcon(R.drawable.disser);

1 menu.add(0,
R.id.SmrtTrc, 0, "Smart Trace").setlcon(R.drawable.smart);

1 menu.add(0,
R.id.OnOff, 0, "Online/Offline").setlcon(R.drawable.offgps);

1 menu.add(0,
R.id.mapMode, 0, "Map Mode").setlcon(R.drawable.mode);

menu.add(0, R.id.appPref, 1,
'Settings").setlcon(R.drawable.prefer);

1 menu.add(0,
R.id.more, 2, "More ...").setlcon(R.drawable.more);

1 menu.add(0,
R.id.stopRetrieveNei, 0,

‘Disconnect”).setlcon(R.drawable.disser);

return true;

/I This method is called once the menu is selected

public  boolean onOptionsitemSelected(Menultem
tem) {

Intent i;

switch (item.getltemld()) {

/I We have only one menu option
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/I Launch Preference activity

Preferences.class);
startActivity(i);

/' A toast is a view containing

quick little message for the user.
Toast. makeText(WMClient.this,

"Here arg

the application's preferences.",

new Intent(WMClient.this|

public
oid onClick(Dialoglnterface dialog, int which) {
dialog.cancel();
}
b
final AlertDialog

alert = builder.create();
alert.show();

Toast. LENGTH_LONG).show(); 1
break; Toast.makeText(WMClient.this,
case R.id.retrieveNei: i
final ConnectivityManager, "Wifi not
connMgr = (ConnectivityManager)gvailable.",
this.getSystemService(Context. CONNECTIVITY_SERVICE); 1

final
wifi

connMgr.getNetworkInfo(ConnectivityManager. TYPE_WIFI);

if (wifi.isAvailable())

{

srvinteraction = new
ProximityServerlInteract();

srvinteraction.start();
reqTopK = true;

}

else

{

final
AlertDialog.Builder builder = new AlertDialog.Builder(this);

builder.setMessage("Your WiFi seems to be disabled,

do you want to enable it?")

.setCancelable(false).setPositiveButton(*"Yes",

new Dialoglnterface.OnClickListener() {

public
void onClick(Dialoglnterface dialog, int which) {
startActivity(new
Intent(Settings. ACTION_WIFI_SETTINGS));
}
}-setNegativeButton("No", new

Dialoglnterface.OnClickListener() {

android.net.NetworklInfo

Toast. LENGTH_LONG).show();
break;

break;

case R.id.stopRetrieveNei:
reqTopK = false;
break;

case R.id.activeMode:

playBack = false;

initLocationManager();

break;

case R.id.playbackMode:

playBack = true;

locationManager.removeUpdates(locationListener);

PositionPlaybackRetrieval

pPlayBack = new
PositionPlaybackRetrieval(getApplicationContext());
pPlayBack.start();
break;

}

return true;
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public static String requestLocationJSON(Neighbor x)
throws I0Exception {
I
mcc, int mnc

InputStream is = null;

case
HttpURLConnection.HTTP_FORBIDDEN:
return

"You have reached the limit for the number of requests per

int cid, int lac, intday.\nThe maximum number of requests per day is "

+ "currently 500.");

try { default:

StringBuilder uri = new return
StringBuilder("https://www.google.com/loc/json™); "HTTP response code: " + status);

HttpPost post = new }
HttpPost(uri.toString()); }

post.setEntity(new /I The response was ok
StringEntity(makeQueryString(  x.Cellld, x.Lac, Xx.Mnc (HTTP_OK) so lets read the data
x.Mcc))); HttpEntity entity =

post.setHeader("Accept"”,
"application/json");
post.setHeader("Content-type",

"application/json");

/I Send the HttpGet request
HttpClient httpClient

new
DefaultHttpClient();

/I HttpResponse response
httpClient.execute(request);
HttpResponse response

httpClient.execute(post);

/I Check the response status

int status E
response.getStatusLine().getStatusCode();
if (status =

HttpURLConnection.HTTP_OK) {
switch (status) {
case
HttpURLConnection.HTTP_NO_CONTENT:
return
("The cell " + x.Cellld + " could not be found in the database");
case
HttpURLConnection.HTTP_NOT_FOUND:
return
("The url doesn't exist");
case
HttpURLConnection.HTTP_BAD_REQUEST:
return
("Check if some parameter is missing or misspelled™);
case
HttpURLConnection.HTTP_UNAUTHORIZED:
return

("Make sure the API key is present and valid");

B-

response.getEntity();

/I Creates a new InputStream
pbject of the entity.

is = entity.getContent();

StringBuffer b new
StringBuffer();

/I read all the data from the
linput stream and generate JSON object
int car;
while ((car = is.read()) !=-1) {

b.append((char) car);

if (b '=null) {
try {
/I Get the
USONODbject value associated with a key.

JSONObject location

String(b.toString()))

new JSONODbject(new

.getJSONODbject("location");

X.pos=new
GeoPoint((int)(location.getDouble("latitude™)*1E6),
int)(location.getDouble("longitude")*1E6)) ;

catch
JSONEXxception e) {
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e.printStackTrace();

} catch (Exception e)

{
e.printStackTrace();
}
}
} catch (MalformedURLException e) {
Log.e("ERROR",
e.getMessage());

/I if there is a problem with the

url then we should close is

} catch (Illegal ArgumentException e) {

throw new IOException("URL

was incorrect. Did you forget to set the API_KEY?");

} finally {
/I make sure we clean up
try {
if (is = null)
is.close();

} catch (Exception €) {
}
}

return "Result is Updated";

private static String makeQueryString(int cid, int lac,

int mnc, int mcc) {

return "{\""

+ VERSION + "\":\""

+ GMAPS_VERSION + "\"\""

+ HOST + "\ \"™

+ GMAPS + "\, \"*

+ RTYPE + "\": \"gsm\", \""

+ CARRIER + "\": \"Vodafone\", \""
+RADD + "\": true, \""

+ ADDLANG + "\": \"en_GB\"\""

+ CELLT + "\": [{\""

+ CELL_ID +"\": \""+cid+"\" \""
+LAC + "\": "+lac+" \""

+MCC + "\": "+mcc+" \""

+ MNC + "\": "+mnc+", \"AGE\": 0 " + "}'

+T+"3

public static void requestNeighborLocations(){

/Il Loop to call JISON with
/I cid, lac, mnc, mcc

File outFile = null;

outFile = new
File("sdcard/WMErrors.txt");
BufferedWriter writer;
try {
writer = new

BufferedWriter(new FileWriter(outFile,true));

for (Neighbor x: topK){
try {

writer.append(“\n"+x.Cellld+"");

writer.append(

requestLocationJSON(x)+"\n");

writer.append("==> POS("+x.pos.getLatitudeE6()+",
"+X.pos.getLongitudeE6()+");\n");
} catch (IOException
e) {
/I TODO

IAuto-generated catch block

e.printStackTrace();

}

writer.close();
} catch (IOException el) {
/I TODO Auto-generated catch

pblock
el.printStackTrace();
}
}
public static void drawNeighPoints(){
mapOverlays =
myMapView.getOverlays();

ArrayList<GeoPoint> myList=new
ArrayList<GeoPoint>();

itemizedOverlay.removeAllltems();

for (Neighbor x: topK){
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if

&& x.pos.getLongitudeE6()!=0)
myList.add(new

GeoPoint(x.pos.getLatitudeE6(), x.pos.getLongitudeE6()));

/ICalculate my position as well with the|

displayed nodes as well
"
=WMClient.positionOverlay.getMyL ocation();

GeoPoint

GeoPoint
=WMClient.positionOverlay.getLocationGeo();

int
Math.max(Integer.MIN_VALUE, myLoc.getLatitudeE6());

double
minLatitude=Math.min(Integer. MAX_VALUE,
myLoc.getLatitudeE6());

double
maxLongitude=Math.max(Integer.MIN_VALUE,
myLoc.getLongitudeE6());

double
minLongitude=Math.min(Integer. MAX_VALUE,
myLoc.getLongitudeE6());

for(GeoPoint y:myList)
{

Overlayltem overlayitem =
Overlayltem(y, "™, ");

itemizedOverlay.addOverlay(overlayitem);

maxLatitude
Math.max(maxLatitude, y.getLatitudeE6());
minLatitude
Math.min(minLatitude, y.getLatitudeE6());
maxLongitude
Math.max(maxLongitude, y.getLongitudeE6());
minLongitude
Math.min(minLongitude, y.getLongitudeE6());

mapOverlays.add(itemizedOverlay);

(x.pos.getLatitudeE6()!=0

myLog

myLod

maxLatitude=]

maxLatitude = maxLatitude
int)((maxLatitude-minLatitude) * 0.1);
minLatitude = minLatitude

int)((maxLatitude-minLatitude) * 0.1);

maxLongitude
int)((maxLongitude-minLongitude) * 0.1);

maxLongitude

minLongitude
int)((maxLongitude-minLongitude) * 0.1);

minLongitude

mapController.zoomToSpan((int)Math.abs(maxLatitu
de - minLatitude), (int)Math.abs(maxLongitude - minLongitude));
mapController.animateTo(new

GeoPoint((int)((maxLatitude +

minLatitude) / 2),
int)((maxLongitude + minLongitude) / 2)));

}

private void initControls(WMClient a) {
1
TextView) findViewByld(R.id.tvMsgs);
1
tvMsgs.setMovementMethod(new
ScrollingMovementMethod());

tvMsgs

btnRetrieveMsgs
findViewByld(R.id.retrieveMsgs);

(ImageButton)

btnStopRetr = (ImageButton)
findViewByld(R.id.stopRetr);
btnSendMsg = (ImageButton)
findViewByld(R.id.sendNewMsg);
new btnClose = (ImageButton)
findViewByld(R.id.appClose);
btnMyGoToLocation =(ImageButton)

findViewByld(R.id.myGoToLocation);

preferences

PreferenceManager.getDefaultSharedPreferences(a);

positionOverlay

MyPositionOverlay(this.getResources().getDrawable(R.drawable.
bullet_blue));

List<Overlay> overlays
myMapView.getOverlays();

overlays.add(positionOverlay);

initLocationManager();

btnRetrieveMsgs.setOnClickListener(new
ImageButton.OnClickListener() {
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public void onClick(View arg0),

if (IN_PROGRESS

== false) {

IN_PROGRESS = true;

btnRetrieveMsgs.setEnabled(false);

btnStopRetr.setEnabled(true);

Toast.makeText(WMClient.this,

"Now retrieving Messages",

Toast. LENGTH_LONG).show();

msgRtr=
new MsgRetrieval(getApplicationContext());

msgRtr.start();

b}
btnStopRetr.setOnClickListener(new

ImageButton.OnClickListener() {
public void onClick(View arg0)

if (IN_PROGRESS

==true) {

IN_PROGRESS = false;

btnRetrieveMsgs.setEnabled(true);

btnStopRetr.setEnabled(false);

msgRtr=null;

bR

btnSendMsg.setOnClickListener(new
ImageButton.OnClickListener() {
public void onClick(View v) {

Intent i = null;

new

Intent(WMClient.this, SendMessages.class);

startActivity(i);

bk

btnClose.setOnClickListener(new

ImageButton.OnClickListener() {

public void onClick(View v) {
appClose();

bk

btnMyGoToLocation.setimageResource(R.drawable.|

ocation);

btnMyGoToL ocation.setOnClickListener(new

ImageButton.OnClickListener() {

public void onClick(View v) {

GeoPoint myLoc

=WMClient.positionOverlay.getLocationGeo();

if(myLoc!=null)

{

mapController.setZoom(12);

mapController.animateTo(myLoc);

i

private void initLocationManager() {

String context
Context.LOCATION_SERVICE;
locationManager

LocationManager)getSystemService(context);

Criteria criteria = new Criteria();

criteria.setAccuracy(Criteria. ACCURACY_FINE);
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criteria.setAltitudeRequired(false);
criteria.setBearingRequired(false);

criteria.setCostAllowed(true);

criteria.setPowerRequirement(Criteria.NO_REQUIRE
MENT);

String provider

locationManager.getBestProvider(criteria, true);

positionOverlay.setLocation(locationManager.getL ast
KnownLocation(provider));

mapController.setZoom(12);

mapController.animateTo(positionOverlay.getLocatio
nGeo());

1

locationManager.requestLocationUpdates(provider,
this.getResources().getInteger(R.string.GPS_INTERVAL),
this.getResources().getInteger(R.string.GPS_DISTANCE),

locationListener);

locationManager.requestLocationUpdates(provider,
60000, 15, locationListener);

}

private void appClose() {
finish();
1

positionOverlay.disableMyL ocation();

locationManager.removeUpdates(locationListener);
reqTopK=false;
System.exit(0);

@Override
protected boolean isRouteDisplayed() {
return false;

}

private  class MyLocationListener  implements

LocationListener {

public void onLocationChanged(Location

loc) {
if (loc = null) {
try {

positionOverlay.setLocation(loc);

Double
geolLat = loc.getLatitude()*1ES;

Double
geol.ng = loc.getLongitude()*1ES;

GeoPoint

point = new GeoPoint(geoLat.intValue(),

geoLng.intValue());

mapController.setZoom(12);

mapController.animateTo(point);

} catch (Exception e)

toast.setText("Exception in onLocationChanged(): " +

e.getMessage());

toast.show();
}
}
}
public void onProviderDisabled(String
provider) {
}
public  void onProviderEnabled(String
provider) {
}
public void onStatusChanged(String
provider, int status, Bundle extras) {
}
}
}
o XML Files

<?xml version="1.0" encoding="utf-8"?>

<AbsoluteLayout
xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="wrap_content"

android:layout_height="wrap_content"
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> android:layout_y="382px"

<com.google.android.maps.MapView android:enabled="false"
android:id="@+id/myMapView" >
android:layout_width="fill_parent" </ImageButton>
android:layout_height="fill_parent" <ImageButton
android:enabled="true" android:id="@+id/sendNewMsg"
android:clickable="true" android:layout_width="46px"

android:layout_height="47px"

android:apiKey="0ShgnRVu8vaCEQOhsY1wNJcrDwFVX8yTJrm1t android:background="@drawable/new_msg"
mGg" android:layout_x="268px"
/> android:layout_y="380px"
<l-- >
Debug Maps Key: </ImageButton>
0ShgnRVu8vaCEOhsY 1wNJcrDwFV X8y TJrm1tmGg <ImageButton
Other: android:id="@+id/appClose"
OEEkzHi9atze-owolLv4ZSsQMXKUE_GGqLOi_v4g android:layout_width="46px"
OEEkzHi9atzcweH Ahrw5Qsenwr405waljS1wDuQ android:layout_height="46px"
—>o> android:background="@drawable/close_app"

android:layout_x="268px"

<l-- android:layout_y="430px"
android:orientation="vertical" >
android:layout_width="fill_parent" </ImageButton>

android:layout_height="fill_parent"

> <ImageButton
--> android:id="@+id/myGoToLocation"
android:layout_width="48px"
<I--<TextView android:id="@+id/tvMsgs" android:layout_height="48px"
android:layout_marginLeft="30px" android:layout_x="8px"
android:layout_marginRight="30px" android:layout_y="430px"
android:layout_width="316px" >
android:layout_height="150px" </ImageButton>
android:maxLines="20" </AbsoluteLayout>

android:textColor="#ff0000"
android:scrollbars="vertical"
android:textSize="18sp"
android:e

/>

—><ImageButton - Twitter Crawler

android:id="@+id/retrieveMsgs"

android:layout_width="153px" mport java.io.BufferedReader;
android:layout_height="43px" mport java.io.BufferedWriter;
android:layout_x="2px" mport java.io.FileReader;
android:layout_y="337px" mport java.io.FileWriter;

> mport java.io.|OException;

</ImageButton>

<ImageButton mport twitter4j.ResponseList;
android:id="@+id/stopRetr" mport twitter4j.Status;
android:layout_width="153px" mport twitter4j. Twitter;
android:layout_height="48px" mport twitter4j. TwitterException;
android:layout_x="2px" mport twitter4j. TwitterFactory;
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public class msgCrawlerNoAuth {

I
* @param args
*/
public static void main(String[] args) {
Il
http://api.twitter.com/oauth/authorize?oauth_token=Ily
zCY XH5RbzNXINS1EohICUIDUvV67hinoHapsGSV4ac

1 PIN 5192802

Ik 161696130

" token : 161696130
TB7viNTYOw212a4Yei2JsoehrlsUBTN2sWilESb8

" tokenSecret
cS1j018rtgQUVpr8RNSY fmgQCVVrkAUpénnvxEUDPk

1 ConsumerKey
VAVOgCOBwWI4TOpwHyrewjA

1 ConsumerSecret

92y2B2rJfGRWmO04KwchdPtFcUzYdNTU38JITWY pOU4

I USAGE:

1 Twitter myTw;

1 myTw = ne
TwitterFactory().getlnstance();

I

myTw.setOAuthConsumer(consumerKey,
consumerSecret);

1 AccessToken
accessToken = new AccessToken(twitterToken,
twitterTokenSecret);

I

myTw.setOAuthAccessT oken(accessToken);

TwitterFactory twFctr new
TwitterFactory();

Twitter myTw;
/i =
AccessToken("161696130-
TB7viNTYOw212a4Yei2JsoehrlsUBTN2sWilESh8",

"cS1j018rtgQUVpr8RNSY fmgQCVVrk AUp6nnvxEUDPK");

AccessToken  accessToken new

myTw=twFctr.getOAuthAuthorizedinstance("VAVOg
COBW94TOpwHyrewjA",
"92y2B2rJfGRWmM04KwchdPtFcUzYdNTU38JI1WYp0OU4");

/* Jlused to get the OAuth

Twitter myTw=
twFctr.getOAuthAuthorizedInstance("VAVOgCOBw94TOpwHYy
rewjA",
'92y2B2rJfGRWm04KwcbdPtFcUzYdNTU38JI1WYp0oU4");

RequestToken requestToken = null;
try {
requestToken
myTw.getOAuthRequestToken();
} catch (TwitterException ) {
e.printStackTrace();

AccessToken accessToken = null;
BufferedReader br

new BufferedReader(new
InputStreamReader(System.in));
while (null == accessToken) {
System.out.printIn(*Open the following URL and

grant access to your account:");

System.out.printIn(requestToken.getAuthorizationURL());
System.out.print("Enter the PIN(if aviailable) or
ust hit enter.[PIN]:");

String pin = null;
try {
pin = br.readLine();
} catch (IOException e) {
e.printStackTrace();
}
try{

if(pin.length() > 0){
accessToken
myTw.getOAuthAccessToken(requestToken, pin);

Yelse{
accessToken
myTw.getOAuthAccessToken();
}
} catch (TwitterException te) {
if(401 == te.getStatusCode()){
System.out.printin(“"Unable to get the access
token.");
Yelse{
te.printStackTrace();
}
}
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try {

System.out.printin(myTw.verifyCredentials().getld());
} catch (TwitterException €) {
e.printStackTrace();
}
System.out.printIn("token
accessToken.getToken());
System.out.printIn("“tokenSecret "
accessToken.getTokenSecret());
*/
BufferedWriter out=null;

try {
" This wag
for the first level of followers
1
int basiclD=myTw.showUser("CNN").getld();

I

I

I
/lloop
I
[IbasiclD=read from file num <- "num"
I
IDs temp= myTw.getFollowersIDs(basiclD,-1);

try {

out ne

BufferedWriter(new FileWriter("msgsLevell.txt",true));
} catch (IOException €2) {

e2.printStackTrace();

BufferedReader
BufferedReader(new FileReader("levell.txt"));

in ne

String str;

/IGo to a specific user ID to

continue from there

int levelCounter=0;
while ((str = in.readLine()) !=
null &&levelCounter<5000) {

String [] myLine
=str.split(" <-");
int
basiclD=Integer.parselnt(myLine[1].toString());
ResponseL.ist<Status> temp = null;
try {
temp =
myTw.getUserTimeline(basiclD);
} catch
TwitterException e2) {
System.out.printin("ERROR");
if

401==¢2.getStatusCode()){ //not auth to access this data

e2.printStackTrace();

continue;

if(e2.exceededRateLimitation()==true)

try {

out.flush();

Thread.sleep(3600*1000);

temp = myTw.getUserTimeline(basicID);

} catch (TwitterException e3) {

System.out.printin("ERROR");

if (401==e3.getStatusCode()){ //not auth to

access this data

e3.printStackTrace();

continue;

1 while ((str=in.readLine())!=null)
/i {

/i if
(str.contains("'187656106"))

1 break;

/i }
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} catch (InterruptedException el) { //during sleep

el.printStackTrace();

continue;

}
}
}
if(temp==null)
continue;

System.out.printin(" >>>BasiclD= "+basiclD);

for (Status status |

temp) {

out.write(status.getCreated At()+"||"+status.getUser().g
etld() + "|I" +

status.getText()+"||"+status.getGeoLocation()+"||"+status.getPlace

0

+"||"+status.getSource()+"\n");

levelCounter++;

System.out.printin("********  TOTAL  USERS;

"+levelCounter);

in.close();

out.close();

} catch (IOException e) {
e.printStackTrace();
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mport java.io.BufferedReader;
mport java.io.BufferedWriter;
mport java.io.FileReader;
mport java.io.FileWriter;
mport java.io.|OException;

mport twitter4j.ResponseList;
mport twitter4j. Status;

mport twitter4j. Twitter;

mport twitter4j. TwitterException;
mport twitter4j. TwitterFactory;
mport twitter4j.http. AccessToken;

public class msgCrawler {

[
* @param args
*/
public static void main(String[] args) {

I
http://api.twitter.com/oauth/authorize?oauth_token=ly
ZCY XH5RbzNXINS1EohICU9DUV67hinoHapsGSV4c

I PIN 5192802

I 161696130

" token : 161696130-
TB7VINTYOw212a4Yei2JsoehrlIsUBTN2sWil ESb8

" tokenSecret
cS1j018rtgQUVpr8RNSYfmgQCVVrkAUp6nnvxEUDPK

1 ConsumerKey
VAVOgCOBW94TOpwHyrewjA

" ConsumerSecret
02y2B2rJfGRWmO04KwchdPtFcUzY dNTU38JIIWY p0U4

1 USAGE:

1 Twitter myTw;

1 myTw = new
TwitterFactory().getInstance();

I

myTw.setOAuthConsumer(consumerKey,
consumerSecret);

1 AccessToken
accessToken = new AccessToken(twitterToken,
twitterTokenSecret);

I

myTw.setOAuthAccessT oken(accessToken);
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TwitterFactory twhctr = new
TwitterFactory();

Twitter myTw;

AccessToken  accessToken =  new

AccessToken("161696130-
TB7vtNTYOw212a4Yei2JsoehrlsUBTN2sWilESb8",
"cS1j018rtgQUVpr8RNSY fmgQCVVrk AUp6nnvxEUDPK");

myTw=twFctr.getOAuthAuthorizedInstance("VAVOg
COBwW94TOpwHyrewjA",
"92y2B2rJfGRWm04KwcbdPtFcUzYdNTU38JI1WYpoU4",

accessToken);

/* llused to get the OAuth
Twitter
twFctr.getOAuthAuthorizedInstance("VAVOgCOBw94TOpwHy

myTw=]

rewjA",
"92y2B2rJfGRWm04KwchdPtFcUzYdNTU38JI1IWYpoU4™);

RequestToken requestToken = null;
try {
requestToken 3
myTw.getOAuthRequestToken();
} catch (TwitterException e) {

e.printStackTrace();

AccessToken accessToken = null;
BufferedReader br = new BufferedReader(new
InputStreamReader(System.in));
while (null == accessToken) {
System.out.printIn(*Open the following URL and|

grant access to your account:");

System.out.printin(requestToken.getAuthorizationURL());
System.out.print("Enter the PIN(if aviailable) o
just hit enter.[PIN]:");
String pin = null;
try {
pin = br.readLine();
} catch (IOException e) {
e.printStackTrace();

try{

accessToken
myTw.getOAuthAccessToken(requestToken, pin);
Yelse{
accessToken
myTw.getOAuthAccessToken();
}
} catch (TwitterException te) {
if(401 == te.getStatusCode()){
System.out.printin("Unable to get the access
token.");
Yelse{
te.printStackTrace();
}
}
}

try {

System.out.printin(myTw.verifyCredentials().getld());
} catch (TwitterException €) {
e.printStackTrace();

}

System.out.printIn(*token
accessToken.getToken());
System.out.printIn(“tokenSecret
accessToken.getTokenSecret());

*/
BufferedWriter out=null;

try {

1 This was
for the first level of followers
I
int basicID=myTw.showUser("CNN").getld();

7

7

I
/Noop
I
/lbasiclD=read from file num <- "num"
I
IDs temp= myTw.getFollowersIDs(basiclD,-1);

try {

out new

BufferedWriter(new FileWriter("msgsLevell.txt",true));

if(pin.length() > 0){
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e2.printStackTrace();

BufferedReader in =
BufferedReader(new FileReader("levell.txt"));
String str;

/IGo to a specific user ID tg

continue from there

new

Thread.sleep(3600*1000);

temp = myTw.getUserTimeline(basiclD);

} catch (TwitterException e3) {

System.out.printin("ERROR");

1 while ((str=in.readLine())!=null)

I { if (401==e3.getStatusCode()){ //not auth to
1 if pccess this data

(str.contains("187656106"))

I break; e3.printStackTrace();

I }

int levelCounter=0;

while ((str = in.readLine()) !5

null &&levelCounter<5000) {

continue;

} catch (InterruptedException el) { //during sleep

String [] myLing
=str.split(" <-"); el.printStackTrace();
continue;
int
basiclD=Integer.parselnt(myLine[1].toString()); }
}
ResponseList<Status> temp = null; }
try {
temp I if(temp==null)
myTw.getUserTimeline(basiclD); continue;
} catch
(TwitterException e2) { System.out.printin("======>>>BasicID= "+basiclD);
System.out.printin("ERROR");
if for (Status status :
(401==e2.getStatusCode()){ //not auth to access this data temp) {

e2.printStackTrace();

continue;

if(e2.exceededRateLimitation()==true)

try {

out.flush();

out.write(status.getCreated At()+"||"+status.getUser().g
etid() + "||" +
status.getText()+"\n");

System.out.printIn(status.getCreated At()+"||"+status.ge
tUser().getld() +"||" +
status.getText());
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levelCounter++;

System.out.printin("*******x  TOTAL  USERS;

"+levelCounter);

in.close();
out.close();

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

/*
Copyright (c) 2007-2010, Yusuke Yamamoto

Al rights reserved.

Redistribution and use in source and binary forms, with or
without
modification, are permitted provided that the following conditions|
are met:
* Redistributions of source code must retain the above
copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above
copyright
notice, this list of conditions and the following disclaimer in|
the
documentation and/or other materials provided with the
distribution.
* Neither the name of the Yusuke Yamamoto nor the
names of its contributors may be used to endorse or promote]
products
derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY Yusuke Yamamoto ~AS
IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT]
NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS]
FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL Yusuke Yamamoto BE
LIABLE FOR ANY

DIRECT, INDIRECT, INCIDENTAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES
INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND

ON ANY THEORY OF LIABILITY, WHETHER
CONTRACT, STRICT LIABILITY, OR TORT
INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

*/

SPECIAL,

IN

mport twitter4j. Status;
mport twitter4j. Twitter;
mport twitter4j. TwitterException;

mport twitter4j. TwitterFactory;

mport java.util.List;

*k

* Example application that gets public, user and friend timeline
using specified account.<br>
* Usage: java twitter4j.examples.GetTimelines ID Password
* @author Yusuke Yamamoto - yusuke at mac.com
*/
public final class GetTimelines {
[
* Usage: java twitter4j.examples.GetTimelines ID Password
* @param args String[]
*/
public static void main(String[] args) {
Twitter unauthenticated T witter new
TwitterFactory().getInstance();
System.out.printIn(*Showing public timeline.");
try {
List<Status> statuses
unauthenticated Twitter.getPublicTimeline();
for (Status status : statuses) {
System.out.printin(status.getUser().getName() + ":" +
status.getText());
}
if (args.length < 2) {
System.out.printin(
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"You need to specify TwitterID/Password
combination to show UserTimelines.");
System.out.printin(
"Usage: java twitterdj.examples.GetTimelines ID|
Password");

System.exit(0);

/I Other methods require authentication

Twitter twitter new
TwitterFactory().getInstance(args[0], args[1]);

statuses = twitter.getFriendsTimeline();

System.out.printin(" ");
System.out.printin("Showing " + args[0] + ™s friendg
timeline.");
for (Status status : statuses) {
System.out.printIn(status.getUser().getName() + ":" +
status.getText());
}

statuses = twitter.getUserTimeline();

1

System.out.printIn(" ")
System.out.printin("Showing " + args[0] + "'s timeline.");
for (Status status : statuses) {
System.out.printIn(status.getUser().getName() + ":" +
status.getText());
}

Status status = twitter.showStatus(81642112l);
")

1

System.out.printin(*

System.out.printIn("Showing
status.getUser().getName() +
s status updated at " + status.getCreatedAt());
System.out.printIn(status.getText());
System.exit(0);
} catch (TwitterException te) {
System.out.printin("Failed

to get timeline: +
te.getMessage());

System.exit( -1);

import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.FileReader;
import java.io.FileWriter;

import java.io.lIOException;

import twitter4;j.1Ds;
import twitter4j.T witter;

import twitter4j. TwitterException;

mport twitter4j. TwitterFactory;

mport twitter4j.http. AccessToken;

public class crawlerTest {

/**

* @param args
*/

public static void main(String[] args) {
TwitterFactory twFctr = new
TwitterFactory();
Twitter myTw;
AccessToken  accessToken = new

IAccessToken("161696130-
TB7VEINTYOw212a4Yei2JsoehrlsUBTN2sWilESh8",
'cS1j018rtgQUVpr8RNSY fmgQCVVrkAUp6nnvxEUDPK");

myTw=twFctr.getOAuthAuthorizedinstance("VAVOg
COBW94TOpwHyrewjA",
'92y2B2rJfGRWmO4KwchdPtFcUzYdNTU38JI1WYpouU4",

accessToken);

BufferedWriter out=null;

try {

1 Initial
user's followers

I
int basicID=myTw.showUser("CNN").getld();

"

"

I
/Noop
I
/IbasiclD=read from file num <- "num"
I
IDs temp= myTw.getFollowersIDs(basiclD,-1);

long sum = 0;

int 0=0;

try {
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out ne
BufferedWriter(new FileWriter("level2.txt" true));
} catch (IOException e2) {

e2.printStackTrace();

BufferedReader in =
BufferedReader(new FileReader("levell.txt"));

String str;

new

/IGo to a specific user ID tg

continue from there

1 while ((str=in.readLine())!=null)
I {

I if
(str.contains("'187656106"))

1 break;

" }

int levelCounter=0;
while ((str = in.readLine()) !5
null &&IlevelCounter<5000) {

String [] myLine
=str.split(" <-");
int
basiclD=Integer.parselnt(myLine[1].toString());
IDs temp = null;
try {
temp 4
myTw.getFollowersIDs(basicID,-1);
} catch
(TwitterException e2) {
System.out.printin("ERROR");
if
(401==e2.getStatusCode()){
e2.printStackTrace();
continue;
}
if(e2.exceededRateLimitation()==true)
{

try {

out.flush();

Thread.sleep(3600*1000);

temp= myTw.getFollowersIDs(basicID,-1);

} catch (TwitterException e3) {

System.out.printin("ERROR");

if (401==e3.getStatusCode()){

e3.printStackTrace();

continue;

} catch (InterruptedException el) {

el.printStackTrace();
continue;
}
}
}
if(temp==null)
continue;
System.out.printIn("======>>>BasicID= "+basiclD);
int] x;
do
{
x=temp.getIDs();
sum+=x.length;
System.out.printin("\nTOTAL "+(++0)+"
"+x.length+"\n");
for  (int

=0;i<x.length;i++) {
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out.write(basiclD+" <- "+x[i]+"\n");

(x.length==5000)

try{

temp=
myTw.getFollowersIDs(basiclD,temp.getNextCursor());

catch (TwitterException e) {

if(e.exceededRateLimitation()==true)

try {

out.flush();

Thread.sleep(3600*1000);

temp=

myTw.getFollowersI Ds(basiclD,temp.getNextCursor());

} catch (InterruptedException|

el {

el.printStackTrace();

break;

while
(x.length==5000);

/Nloop

levelCounter++;

in.close();
out.close();

} catch (TwitterException €) {

e.printStackTrace();

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

}
}
I
- GSM3G
package GSM3G.apk;

mport java.io.BufferedWriter;

mport java.io.ByteArrayOutputStream;
mport java.io.File;

mport java.io.FileWriter;

mport java.io.IOException;

mport java.io.InputStream;

mport java.net.HttpURLConnection;
mport java.net.MalformedURLException;

mport java.util.List;

mport org.apache.http.HttpEntity;

mport org.apache.http.HttpResponse;

mport org.apache.http.client.HttpClient;

mport org.apache.http.client. methods.HttpPost;
mport org.apache.http.entity. StringEntity;

mport org.apache.http.impl.client.DefaultHttpClient;
mport org.json.JSONEXxception;

mport org.json.JSONObject;

mport android.app.Activity;

mport android.content.Context;
mport android.net.wifi.ScanResult;
mport android.net.wifi. WifiManager;
mport android.os.Bundle;

mport android.telephony.NeighboringCellinfo;
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import android.telephony.gsm.GsmCellLocation;

import android.text.method.ScrollingMovementMethod;
import android.util.Log;

import android.view.View;

import android.widget.Button;

import android.widget.ImageView;

import android.widget.LinearLayout;

import android.widget. TextView;

import android.widget. Toast;

public class GSM3G extends Activity {

public static final String OPERATOR = “operator";
public static final String CARRIER = "carrier";
"Wapdroid";

private static final String TAG
private static final String VERSION = "version";
String GMAPS_VERSION

private static final
"1.1.0";

private static final String HOST = "host";

private  static  final  String  GMAPS
"maps.google.com™;

private static final String ACCESS_TOKEN

"access_token";

private static final String HOME_MCC =
"home_mobile_country_code";
private static final String HOME_MNC =

"home_mobile_network_code";
private static final String CELL_ID = "cell_id";

private static final String LAC =
"location_area_code";

private static final String MCC =
"mobile_country_code";

private static final String MNC =

"mobile_network_code";
private static final String CELLT = "cell_towers";
private static final String LAT = "latitude";
private static final String LONG = "longitude";
private static final String WIFIT = "wifi_towers";
private static final String MAC = "mac_address";
private static final String SS = "signal_strength";
private static final String RTYPE = "radio_type";
private static final String RADD = "request_address";
ADDLANG

private  static  final  String =

"address_language";

private TelephonyManager telephonymanager;

private WifiManager wifimanager;

private GsmCellLocation location;

private int cid, lac, mcc, mnc, cellPadding;

private Toast toast;

private TextView TextView01;
private TextView TextView02;
private TextView TextView03;
private TextView TextView04;
private TextView TextViewLong;
private TextView TextViewLat;
private TextView TextViewCoun;
private TextView TextViewCity;
private TextView TextViewEntity;
private Button GetPositionButton;
private TextView TextViewStreet;
private TextView TextViewAccuracy;

private Button UpdateCellButton;

/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedlInstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);
toast = Toast.makeText(GSM3G.this, ",
Toast. LENGTH_LONG);

View textView = toast.getView();

LinearLayout lay = new
LinearLayout(GSM3G.this);
lay.setOrientation(LinearLayout. HORIZONTAL);
ImageView view = new

ImageView(GSM3G.this);

view.setimageResource(R.drawable.warning);
lay.addView(view);
lay.addView(textView);

toast.setView(lay);

telephonymanager = (TelephonyManager)
getSystemService(Context. TELEPHONY _SERVICE);

1 wifimanager
WifiManager) getSystemService(Context. WIFI_SERVICE);

TextView01l = (TextView)
findViewByld(R.id. TextView01);

TextView02 = (TextView)
findViewByld(R.id. TextView02);

TextView03 = (TextView)
findViewByld(R.id. TextView03);

TextView04 = (TextView)
findViewByld(R.id. TextView04);
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TextViewLong = (TextView),
findViewByld(R.id.TextViewLong);
TextViewLat = (TextView),

findViewByld(R.id.TextViewLat);

List<ScanResult> srl

= wfM.getScanResults();

TextViewCoun = (TextView) File outFile = null;
findViewByld(R.id.TextViewCountry); outFile = new
TextViewCity = (TextView)File("sdcard/GSM3Gout.txt");
findViewByld(R.id.TextViewCity); BufferedWriter
TextViewEntity = (TextView)writer;
findViewByld(R.id.Entity); try {
TextViewStreet = (TextView) writer =

findViewByld(R.id.TextViewStreet);
TextViewAccuracy
findViewByld(R.id.TextViewAcc);

(TextView),

/*

*

Setup a  listener  for  the
UpdateCellButton. Pressing this button will
* fetch the current cell info from the
phone.
*/
UpdateCellButton
findViewByld(R.id.UpdateCellButton);
UpdateCellButton.setOnClickListener(new

View.OnClickListener() {

(Button),

public void onClick(View v) {

location

(GsmCellLocation) telephonymanager.getCellLocation();

List<NeighboringCellinfo>
NCells=telephonymanager.getNeighboringCellinfo();

Context context
getApplicationContext();

WifiManager wfM =
(WifiManager)
context.getSystemService(Context. WIFI_SERVICE);

wfM.startScan();

new BufferedWriter(new FileWriter(outFiletrue));

writer.append( " HHHHHHHAHHHHHHHHHHHTHHHTHTT]
HHHHHHHHHHEHHEHHE),

writer.append("\nCell

Info:\n+++++++++++++++\n"+"Type  MCid  \tLac  \tRssi

tdBm\n");

writer.append(telephonymanager.getNetworkOperator

Name()+"\t==>"+

telephonymanager.getNetwork Type()+"\t"+location.getCid()+"\t"

+location.getLac()+"\n");

for

NeighboringCellinfo temp2: NCells)

int rssi=temp2.getRssi();

int dBm = -113 + 2*rssi;

if (rssi!=99)

writer.append(temp2.getNetwork Type()+"\t"+temp2.g

etCid()+"\t"+temp2.getLac()+"\t"+rssi+"\t"+ dBm +"\n");

else

writer.append(temp2.getNetwork Type()+"\t"+temp2.g
etCid()+"\t"+temp2.getLac()+"\tn/a\tn/a\n");

try {
Thread.sleep(3000);
} catchi
(InterruptedException e2) {
/I TODO|
Auto-generated catch block
e2.printStackTrace();
}
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writer.append("\n=>WiFi Info\nSSID \tBSSID| I mnc=262;
\tLEVEL \tCAPABILITIES \FREQUENCY\n");
} catch
for NumberFormatException e) {
(ScanResult temp : srl) }
{ }
writer.append(temp.SSID + "\t"* + temp.BSSID + "\t' /I Check if the
+ temp.level + "\t" + temp.capabilities + "\t" + temp.frequency +current cell is a (Universal Mobile
"\n"); I
} [Telecommunications System )UMTS (3G) cell. If a 3G cell
1 the cell

writer.close();

} catch (IOException
el) {

el.printStackTrace();

}

cid E
location.getCid();

lac E
location.getLac();

/lcid=7703;

MNac=8721;

Il Mcc(Mobile

Country Code ) and mnc Mobile (Network Code)is
/I concatenated in the
networkOperatorString. The
/1 first 3 chars is the

mcc and the last 2 is the mnc.

String
networkOperator = telephonymanager.getNetworkOperator();
if (networkOperato

1= null && networkOperator.length() > 0) {
try {

mcc

Integer.parselnt(networkOperator.substring(0,

3));

mnc = Integer.parselnt(networkOperator.substring(3));

1 mcc=01;

d,mcc,mcn and lac padding will be 8 numbers, if not

/I 4 numbers.

/[ the padding is used
to to convert cid and lac in hex

telephonymanager.getNetworkType()
TelephonyManager. NETWORK_TYPE_UMTS) {

cellPadding = 8;
}else {

cellPadding = 4;

/I set the updated text

TextView01.setText("CelllD: "
cellPadding));

+ getPaddedInt(cid,

TextView02.setText("Lac: " + getPaddedlInt(lac, 4));

TextView03.setText("Mcc: " + getPaddedInt(mcc, 2));

TextView04.setText("Mnc: " + getPaddedInt(mnc, 3));

}
i

1
GetPositionButton. When pressing this button

Setup a listener ~ for  the
/I the cell info is sent to the server and
hopefully we will get a

/l'longitude and latitude back.
GetPositionButton =
findViewByld(R.id.GetPositionButton);

GetPositionButton.setOnClickListener(new

(Button)
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public void onClick(View v) {

String strResult;

/I Seems that cid and
lac must be in hex. Cid should be padded

/I with zero's to 8
numbers if UMTS (3G) cell, otherwise to 4

/I numbers. Mcg
padded to 3 numbers. Mnc padded to 2 numbers.
try {
/I Update
the current location
strResult

= updateLocation(getPaddedInt(cid,cellPadding),

getPaddedInt(lac, 4), getPaddedInt(mnc, 3),
getPaddedInt(mcc, 2));

} catch (IOException
e){
strResult

="Error'\n" + e.getMessage();

toast.setText(strResult);

toast.show();

18

/I Convert an integer to String And pad with zeros 0's.
String getPaddedInt(int nr, int zeros) {
String str = Integer.toString(nr);
if (str !=null) {
while (str.length() < zeros) {

str="0" + str;

}

return str;

private String updateLocation(String cid, String lac,
String mnc, String mcc)
throws I0Exception {
InputStream is = null;

ByteArrayOutputStream bos = null;

try {
StringBuilder uri = new
StringBuilder("https://www.google.com/loc/json™);
HttpPost post = new
HttpPost(uri.toString());
post.setEntity(new

StringEntity(makeQueryString( cid, lac, mnc, mcc)));
post.setHeader("Accept",
‘application/json™);
post.setHeader("Content-type",
‘application/json™);

/I Send the HttpGet request
HttpClient httpClient

new
DefaultHttpClient();

/I HttpResponse response
httpClient.execute(request);
HttpResponse response

httpClient.execute(post);

/I Check the response status

int status =
response.getStatusLine().getStatusCode();
if (status 1=

HttpURLConnection.HTTP_OK) {
switch (status) {
case
HttpURLConnection.HTTP_NO_CONTENT:
return

"The cell " + cid + " could not be found in the database");

case
HttpURLConnection.HTTP_NOT_FOUND:
return
"The url doesn't exist");
case
HttpURLConnection.HTTP_BAD_REQUEST:
return
"Check if some parameter is missing or misspelled™);
case
HttpURLConnection.HTTP_UNAUTHORIZED:
return
"Make sure the API key is present and valid");
case
HttpURLConnection.HTTP_FORBIDDEN:
return

"You have reached the limit for the number of requests per

day.\nThe maximum number of requests per day is "

+ "currently 500.");
default:
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return

("HTTP response code: " + status);

}

}

/I The response was oK
(HTTP_OK) so lets read the data

HttpEntity entity =
response.getEntity();

/I Creates a new InputStream
object of the entity.

is = entity.getContent();

bos = new
ByteArrayOutputStream();

byte buff] = new byte[256];

StringBuffer b = ne

StringBuffer();
/I read all the data from the
inputstream and generate JSON object
int car;
while ((car = is.read()) !=-1) {
b.append((char) car);

TextViewEntity.setText(b.toString());

TextViewEntity.setMovementMethod(new

ScrollingMovementMethod());

if (b !=null) {
try {
/I Get the
JSONObiject value associated with a key.

JSONODbject location

String(b.toString()))

new JSONODbject(ne

.getJSONODbject("location");

/I Set ne
text to the below textViews
TextViewLong.setText("Longitude: +
location.getDouble("'longitude™));
TextViewLat.setText("Latitude: +

location.getDouble("latitude™));

TextViewAccuracy.setText("Acc:
ocation.getDouble("accuracy™));
location =
ocation.getJSONODbject("address");

TextViewCity.setText("City:
ocation.getString("city"));

TextViewCoun.setText("Country:
ocation.getString("'country"));

TextViewStreet.setText("Street:
ocation.getString(“street"));

File
outFile = null;

outFile
new File("sdcard/GSM3Gout.txt");

BufferedWriter writer;
try {

writer
FileWriter(outFile,true));

new

BufferedWriter(new

location
String(b.toString())).getJISONODbject("location™);

new

JSONODbject(new

writer.append("\n>>Longitude:

ocation.getDouble("longitude"));

writer.append(*"\n>>Latitude:

ocation.getDouble("latitude"));

writer.append(*\n>>Accuracy:

ocation.getDouble("accuracy™));

location = location.getJISONObject("address");

writer.append("\n>>City:
ocation.getString("“city™));

writer.append(*"\n>>Country:

B-

ocation.getString(“country™));

41



writer.append(*\n>>Street: "H
location.getString(“street"));
writer.close();
} catch
(I0Exception el) {
el.printStackTrace();
}
} catchi

(JSONEXxception e) {

e.printStackTrace();
} catch (Exception e),

{
e.printStackTrace();
}
}
} catch (MalformedURLEXxception e) {
Log.e("ERROR",
e.getMessage());

/I'if there is a problem with the
url then we should clos bos and is
} catch (Illegal ArgumentException €) {
throw new [OException("URL
was incorrect. Did you forget to set the API_KEY?");

} finally {
/I make sure we clean up
try {
if (is !=null)
is.close();

} catch (Exception €) {
}
}

return "Result is Updated";

public String makeQueryString(String cid, String lac,
String mnc, String mcc) {
return "{\""
+ VERSION
+ M
+ GMAPS_VERSION
+

+HOST
+ A
+ GMAPS
+ A
I

+HOME_MCC
I

+"\": 310, \""
I

+ HOME_MNC
I

+"\": 410, \""
+ RTYPE
+ "\ \"gsm\”, A
+ CARRIER
+"\":\"Vodafone\", \"*
+ RADD
+"\": true, \"™"
+ ADDLANG
+"\": \"en_GB\" \""
+ CELLT
+ M\
+CELL_ID
+ U\ e+ A
+LAC
+ "\ UHacH M
+MCC
+ "\ "+mec+ \™
+ MNC
+"\" "+mnc+", \"AGE\": 0 "
+"3
+""

Y

II\"wifi_towers\":
"01-23-45-67-89-ab\",
"mac_address\":

4. \"age\": 0}1}";

[ { \"mac_address\":
\"signal_strength\": 8, \"age\": 0 }, {
\"01-23-45-67-89-ac\",\"signal_strength\":

Dataset Converter

*K
*
*/

package proxData;
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/**

* @author amazingteo

*

*/

public class DataTranslator {

/**

* @param args

*/

public static void main(String[] args) {
CellPlacement cp=new CellPlacement();

cp.run(*/Users/amazingteo/Desktop/RUNS/Oldenburg
_icde_data/data/oldenburg_2000.txt",  “cellData/Cells2000.txt",
"userData/UsersReports2000", 2000, 1);
I
/Users/amazingteo/Desktop/RUNS/Oldenburg_icde_data/data/old
enburg_5000.txt

}

[**
*/

package proxData;

import java.io.BufferedWriter;

import java.io.File;

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

import java.io.lOException;

import java.io.PrintWriter;

import java.util. ArrayList;

import java.util.HashMap;

import java.util.HashSet;

import java.util.Map;

import java.util.Map.Entry;

import javax.swing.text.ntml.HTMLDocument.lterator;

import proxData.helperClasses.*;

[**

* @author Georgios Chatzimilioudis (gchatzim@gmail.com)

*

* Construct cell placement

*

*/

public class CellPlacement {

private static final char MANUAL = 'x’;
private static final char SPANAKIS ='s";
private static final char LAOUDIASOLDENBURG =

private static final char OLDENBURG
private static final char LAOUDIASGEOLIFE ='g";
private static final String DELIMITER = "\t";

0"

private Integer k;

private Integer minUserThreshold = 0;

private HashMap<Integer, Integer> nPerEpoch;
private HashMap<Integer, ArrayList<UserReport>>

reportsPerEpoch = null;

/*

* Private member variables

*

~/
[* xxFxxxk END  of private member variables
*/
/*
* Constructors / Destructors
*
[~/
[* xx*xxkk END  of - constructors/destructors
*/
/*
* Getters / Setters
*
[~/
[*  Fxxxxxk END of  getters /  setters
*/
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/* add cell to cellset

I* [~/
cellSet.add( newCell
* Functions
* }
}
*/
return cellSet;
I
* place cells in a regular hatched grid with radius }
* grid has distance between columns and rows =
radius [**

*/
public static HashSet<CircularCell> hatchedGrid

Double radius, CommutativePair<DoublePoint> space) {

HashSet<CircularCell> cellSet = new
HashSet<CircularCell>();
double spaceWidth =

space.getSecond().getX() - space.getFirst().getX();
double
space.getSecond().getY () - space.getFirst().getY();

spaceHeight

/* compute distances between base stations|
*/
double distBetweenColumns = radius;

double distBetweenRows = radius;

/* for each base station point */
for (int x=0; x * distBetweenColumns <|

spaceWidth ; x++){
for  (int

y=0;  (y-1)

distBetweenRows < spaceHeight; y++){

/* here you create
the hatched grid */
DoublePoint center =

new DoublePoint(

( x * distBetweenColumns ) + distBetweenColumns/4
+ ((y % 2) * distBetweenColumns/2 ),

y * distBetweenRows + distBetweenRows/2
)i
CircularCell newCell

= new CircularCell( center, radius );

* place m cells in a regular hatched grid

* compute radius so that cells cover the whole space.

*/
public static HashSet<CircularCell>
hatchedGrid(Integer m,
CommutativePair<DoublePoint> space) {
HashSet<CircularCell> cellSet = new

HashSet<CircularCell>();

/* compute number of rows and column in
our hatched grid (floor) */

double spaceWidth
space.getSecond().getX() - space.getFirst().getX();
double
space.getSecond().getY () - space.getFirst().getY();

double (spaceWidth

spaceHeight

analogy /

spaceHeight);
double factors = m / analogy;
(int) Math.floor(

int numOfCentersX

*analogy * Math.sqrt( factors ));

int numOfCentersY

(int) Math.sqrt(

ffactors );

/* compute distances between base stations
*/

double distBetweenColumns
double)spaceWidth / ( (double)numOfCentersX ); // +1 one

pecause we do not need basestations right on the border

double distBetweenRows
double)spaceHeight / ( (double)numOfCentersY );

/* compute approximation to optimal cell
radius to cover whole space
* find maximum between
distanceBetweenRows and distanceBetweenColumns/2

*and set radius to be this distance */

B-44



/ITODO revisit

Double radius
?

(distBetweenRows >

distBetweenColumns) distBetweenRows

distBetweenColumns;

/* for each base station point */
for (int x=0; x < numOfCentersX; x++){

y <]

for (int y=0;

numOfCentersY; y++){

/* here you create
the hatched grid */
DoublePoint center =

( )
distBetweenColumns/4 + ( (y % 2) * distBetweenColumns/2 ), i

new DoublePoint( x * distBetweenColumns +

* distBetweenRows + distBetweenRows/2);
CircularCell newCell

= new CircularCell( center, radius );

/* add cell to cellset

*/
cellSet.add( newCell
);
}
}
return cellSet;
}
private HashMap<Integer, ArrayList<UserReport>>
constructReports(

HashMap<Integer,
ArrayList<User>> locationsPerEpoch,
HashSet<CircularCell> cellSet)

HashMap<Integer,

ArrayList<UserReport>>  result

new HashMap<Integer,

ArrayList<UserReport>>();

/* for each epoch */

(
locationsPerEpoch.keySet() ) {

for Integer currEpoch

ArrayList<UserReport>

reportsList = new ArrayList<UserReport>();

/* ignore epochs where users <

11>/
if (locationsPerEpoch.get(
currEpoch ).size() - 1 < this.k
I
ocationsPerEpoch.get( currEpoch ).size() <
this.minUserThreshold ) {
/* remove epoch

from nPerEpoch!! to be fair to Koudas and CMP computing the

optimal cellsize */

this.nPerEpoch.remove( currEpoch );

continue;

/* for each user */

(

for User  currUser

ocationsPerEpoch.get( currEpoch ) ) {

/l TODO: implement
ocation obfuscation using function

/* cell the wuser
should be registered in */
CircularCell regCell

= null;

/* cells that cover a
user */

HashSet<CircularCell> =
HashSet<CircularCell>();

coveringCells new

/* for finding the
minimum distance ratio */

Double minRatio

Double.POSITIVE_INFINITY;

[* for each cell */

for ( CircularCell
currCell : cellSet) {
/*
compute distance from user to cell location */
Double

distance currUser.getObfLocation().distance(

currCell.getCenter() );
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result.put( currEpoch,
/* checkrreportsList );
whether user is inside cell (distance<radius) */
if } // end for each epoch
distance < currCell.getRadius() ) {
return result;
/*add cell to the covering cells of the user */ }
coveringCells.add( currCell );
}
I* iiaiaiaiahaied END of functions
* */
compute the ratio of distance to radius */
Double
distRatio = distance / currCell.getRadius();
public void run(String Ifn, String cofn, String ufn, int
/*  keepik, int mut) {
the cell with the smallest ratio */
if String locationsFilename = Ifn;
distRatio < minRatio ) { String cellsOutFileName=cofn;
String usersFilename=ufn;
k=ik;
minRatio = distRatio; minUserThreshold=mut;
regCell = currCell;
HashSet<CircularCell> cellSet = null;
} AvrrayList<Double> cellRadiusSizes = null;

} /1 end for each cell

/* create user report
/* add the cell with the smallest ratio as the registered cell of the|
user */

UserReport
userReport = new UserReport(currUser, coveringCells, regCell);

/* add user report
into reportlist */

reportsList.add(
userReport );

} // end for each user

/* put the list of user reports
into map */

CommutativePair<DoublePoint> space

null;

char
ocationsFileFormat=LAOUDIASOLDENBURG;

String cellsFilename, outputFilename;

/* parse the files to create datastructures */
HashMap<Integer, ArrayList<User>>
ocationsPerEpoch = null;

/* choose fileparser according to input file
format */

LocationsFileParserInterface
ocationsFileParser = null;

switch ( locationsFileFormat ) {

1 case MANUAL:
I
locationsFileParser = new
ManualLocationsFileParser();
1 break;
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I case OLDENBURG:

I
locationsFileParser = new OldenburgFileParser();
1 break;
case LAOUDIASOLDENBURG:
locationsFileParser = new
LaoudiasOldenburgFileParser();
break; if ( cellRadiusSizes == null') {
I case cellRadiusSizes = new
SPANAKIS: ArrayList<Double>(1);
I | cellRadiusSizes.add(1000.0); //
locationsFileParser = newflkm
SpanakisLocationsFileParser(); cellRadiusSizes.add(4000.0); //
" km
break; 7
case LAOUDIASGEOLIFE: cellRadiusSizes.add(16000.0); // 16km
locationsFileParser = new 1
LaoudiasGeolifeFileParser(); cellRadiusSizes.add(64000.0); // 64km
break; 1
default: cellRadiusSizes.add(256000.0); // 256km
System.out.printin("ERROR: }
file format " + locationsFilename + " is unknown");
System.exit(-1); /* for all radius values */
} for ( double currRadius : cellRadiusSizes )
{
try {
I* create cells and
locationsPerEpoch =reportsPerEpoch */
locationsFileParser.parseFile( locationsFilename ); cellSet =
/* store average N */ CellPlacement.hatchedGrid( currRadius , space );
space = reportsPerEpoch =
locationsFileParser.getSpace(); constructReports(locationsPerEpoch, cellSet);
nPerEpoch =
locationsFileParser.getNPerEpoch(); try {
System.out.printIn(“space " H File outFile = null;
space ); outFile = new

File(cellsOutFileName);

BufferedWriter
writer;
} catch (FileNotFoundException e) {
System.out.printIn("Exception: writer = new
file not found " + locationsFilename); BufferedWriter(new FileWriter(outFile,true));
e.printStackTrace();
}
!

writer.append(""'+currRadius);
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for (CircularCell cell
scellSet){

/I Write

text to file

writer.append("'+cell.getld());

writer.append(","+cell.getCenter().getX());

writer.append(","+cell.getCenter().getY());

for
ArrayList<UserReport> value : reportsPerEpoch.values()) {
for

UserReport user: value)

writer.append("+user.getUser().getld());

writer.append(","+user.getUser().getObfLocation().get

writer.append(”,"+cell.getRadius()+"\n");
}
writer.close();
} catch (IOException e){
e.printStackTrace();
}
try {
File outFile = null;
outFile = ne
File(usersFilename);
BufferedWriter
writer;
writer = new
BufferedWriter(new FileWriter(outFile,true));
1
writer.append(*'+currRadius);
writer.append("#ID,X,Y,CID,nCells\n");
B-

X0);
writer.append(","+user.getUser().getObfLocation().get
Y0);
writer.append(","+user.getRegCell().getld());
for (CircularCell cCells: user.getCoveringCells())
{
writer.append(","+cCells.getld());
}
writer.append("\n");
}
}
writer.close();
} catch (IOException e){
e.printStackTrace();
}
}
}
}
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Hopaptnpae I

Scripts yia tov éAeyyo Kot TEPAUATA GTOV SErver

#1/bin/bash

for i in “cat hosts.txt™

do
if [[ $i =~ "#"1]; then
# echo "SXOLIA"
continue
fi
eval "ssh $i time ~/run/execConnections.sh ~/run/userData/UsersReports2000 1 500 | grep real: &"
echo "====> §i"
done
#!/bin/bash

if [[! -f$1]]; then
echo "file $1 not found"
exit

fi

if [[-2$2 ] -z $31]]; then
echo "usage: execConnections filename startingLine endingLine"
exit

fi

declare -i SOCK=3
SERVER_IP="10.16.20.22"

# My Mac
# SERVER_IP="10.16.5.173"

SERVER_PORT="65002"

declare -i counter=0
declare -i min=$2
declare -i max=$3
#echo "$1 $2 $3"

for myLine in “cat $1°

# cat $1 | while read myL.ine
do
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if [[ $myLine =~ "#"1]; then
# echo "SXOLIA"
continue

fi

(( counter= $counter + 1))
# echo $counter

if [[ $counter -1t $min ]]; then

continue

fi

if [[ $counter -gt $max []; then
break

fi

eval "~/run/execClient.sh $SERVER_IP $SERVER_PORT $myLine &"

done

#!/bin/bash

declare -i SOCK=3
SERVER_IP=$1
SERVER_PORT=$2
myLine=$3

eval "exec $SOCK<>/dev/tcp/$SERVER_IP/$SERVER_PORT"

eval "read line <&$SOCK"

echo $line

eval "echo $myLine >&$SOCK"

eval "read line <&$SOCK"

echo $line

eval "exec $SOCK>&-"
eval "exec $SOCK<&-"
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