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Iepidnyn

1 onuepvi €noyn o1 TANBOTOPIGTIKES EQPaPOYES Paoicpéveg o ympika dedopéva (location —
based crowdsourcing apps), o6to y®po Tov SLdIKTOOV, cvvey®mg avavovtal. Eeappoyéc mov
BaciCovv ™ Aettovpyia Tovg o poliKd dedOUEVO TTOV £YOVV TPOKVYEL GO TOLG 1010V TOVG
YPNOTEG TOV EQUPLOYDV, Etvat TOAD XpNoeg AdY® TOV TEPAGTION TANBOVG TV GTOLYEI®V OV
eneepydloviar. H emrvyio tétoimv epappoymv efaptdtor dueco omd TN CLUUETOYN TOV

YPNOTAOV GE TETO0V £100VG O1UOTKAGIES.

Ta tehevtaio ypovia, pe v €€apon g 01ddoong TV EEVTVEOV KIVINTOV THAEPOVOV, TOL
dwbétovv TIg KatAAANAES TEYVOAOYiES, €xovv apyicel va avomrtbocovrol location — based
crowdsourcing epapoyéc o€ TETo10V €idovg cvokevéc. H emtvyia tovg givarl ToAd peyaAddtepn
AOY® TG HalKIg GUUUETOXNG TOV YPNOTAOV CALL Kot TS 24mpng SBesdTNTAS TOVS Omd TN

OTLYUT] TTOV 01 XPNOTES £YOVV 0YedOV TTavtote pali To KvnTd TOVg TNAEQ®VAL.

H gpappoyn mov avantoybnke oto TAaicto TG cLyKeKpévng epyaciog ivar pia location-based
crowdsourcing epappoyn viAomompévn oe Android évmveg GuoKeLEG, OV £YEL MG GKOTO ™
péTpnon TG amoddoong AcVPUATOV OIKTO®V, oTo omoin €ival cvuvdedepévn. Ot petpnoelg
yivovtot and Tovg 1310V TOLg YPNOTESG, SIVOVTOG TN SLVATOTNTA Y10 CLYKEVTIPMOOT) dESOUEVOV GE
TPOYUATIKO YpOVO omd  OPOPETIKES YEOYPOUPIKEG TEPLOYES, WE TAVTOYPOVY dLVATOTNTA
avamapdotacng tovg o€ yoptec ¢ Google kol amoTVI®ONG OTATIOTIKOV S0y POUUATOV.
Amotelel GLVEXELN KO ETEKTOOT THG EPAPUOYNG OV avartuyOnke omd tov Kopaovidt Niko [1]

0T0 TAAIGL0L TG TTTUYLKTG TOV EPYOGIOG.

Me v vAomoinon avtig g epyaciog divetal 1 SuVATOHTNTO GTOVG YPTOTEG VO, EVILEPMDVOVTOL
Yoo TV ToW0TNTA TOL SIKTVOV OA®V TOV TAPOY®V KWWNTHG TNAEQOVING, OT®MG Kol Yo TNV
nootto. acvpuatov dwtowv WIFI, eEdyovtac moAld ypfiowa cvpmepdopota. Emiong, Oa
umopovce vo Bewpnbel mg epyaleio yuo TIg eTapeieg KvnTHG TNAEPOVING, MOTE VO SIEPEVVIIGOVY
TIG ATEAEIEG TOV VOIOTAUEVOV JIKTOMV TOVG, TPOYMPOVTAG O £pyaciec PeAtiotomoinong, oe

TEPLOYES IOV OO TIG LETPTGELS PAIVETOL VOL VGTEPOVV.



Abstract

Nowadays location — based crowdsourcing applications via Internet are constantly on the rise.
Applications that base their operation on public data coming from users themselves are very
useful because of the huge number of processing data. Success of such applications directly
depends on user participation in such processes.

In recent years, the rise of smart mobile phones, which possess the necessary technologies, has
led to the development of location — based crowdsourcing applications. Their success is much
greater due to massive participation of users and their 24-hour availability, since users are almost
always carrying with them their mobile phones.

The application developed in the context of the current thesis is a location-based crowdsourcing
application implemented on Android mobile devices, designed to measure the performance of
wireless networks to which these devices are connected. Measurements are made by the users
themselves and this fact enables the gathering of a huge amount of data throughout the country
in a short period of time. The data, once collected, are presented both in Google Maps as well as
in statistical diagrams. This work is a continuation and extension of the application developed by
Koroniotis Nikolaos [1].

With the implementation of this thesis, users are given the possibility to get information for the
network quality of all mobile phone providers, as well as for the quality of WiFi networks,
extracting very useful conclusions. In addition, this application could serve as a tool for mobile
network operators, in order for them to explore the imperfections of their existing networks and

perform the necessary improvements in areas where seem to fall behind.



1 EIXAT'QTH

H &&&MEn tov xivntdv tAepdvov oty onueptv emoyn etvar paydaio. ITAéov ta xvntd
TNAEPOVO EVOOUOTOVOLV AEITOVPYIKO GUGTNUO KOl AOYICUIKO TOPOUOL0 LUE TO AOYICUIKO TV
npoconK®V vroroylotdv PC. 'Etol, ta kivntd TAEQPVe amokaAoOVToL TAEOV ®G «EEVTTVEG
KwNtég ovokevéc» (smartphones [2]), agod m ypnon tovg dev mepopiletar pOVO GTHV
TANPOEOPNON TOL YPNOTN Y. TNV OPO KOL NUEPOUNVIK, OAAL evo®UATOVOLY TANODPQ
Aertovpyudv mov kévovv tn {1 Tov ¥PNOTN €VKOAOTEPN. AVTO €xel GOV GLVETEWD TN MoK

d1ddoon Twv smartphones 6to KatavolmTiKO KOWo.

‘Eva peydho mieovékmnua T@v ELTVOV KIVNTOV TNAEQPOVOV gival Tl Egovv TN duvatdTnTa Vo
EVOOUATOVOVV S0POPOV EWOMV TEYVOAOYIES, OGS TN SVVOTOTNTA GUVOEGNC TOVG GTO O1AOTKTLO
Héo® teYvoAoYIdV oL Pacilovtat oto mpdtumo IEEE 802.11 | Wi-Fi 6nmg kowdg amokaieitat,
aAAG kot oto ovotnuo GSM (Global System for Mobile Communications) 2n¢ (2G), UMTS
(Universal Mobile Telecommunications System) 3ng (3G) 1 LTE (telecommunication) 4ng
veviag (4G). Emiong, n teyvoroyia GPS (Global Positioning System) fon6d oty aviyvevon g
Béong tov YpNoTn o€ TPAYUATIKO ¥pOVo. AVTEG Ol TEXVOAOYiEG-uTNPETieg divouy TN duvatdtnTa
Yoo avamtuén epappoydv oe smartphones mov éyovv mpocPoon oto dwdiktvo kot otnpilovrol
oe yeoywpkd dedopéva. Ot eQopproyEG OV YPNOYOTOWVY TO SLOIKTVO KOl TO YEOXWOPIKH
dedOUEVA TTOV TPOEPYOVTAL OO YPNOTES, Y10 VO OMLOVPYNCOVV S1adIKACIEG TPOG EMIAVOT LE TN
BonBew tov palmv, ovoudlovton location — based crowdsourcing [3] epoppoyéc. Zouepwva. pe
mv 1otocelido wikipedia [4], mAnbonopiopog (crowdsourcing) eivor 1 dadikacio amdKToNG
VINPECLOV, WEDV 1 YEVIKA OTO0LONTOTE €100VC TEPLEYOUEVOL, «Uio HOPPT] GLAAOYIKNG
JdIKTVOKNG OpacTnpdtnTag oty omoio €vo dtopo, €va 1dpvua, €vog pn KEPSOOKOTIKOG
opyovioudg N pia etanpeio mpoteivel o€ pio opdda aTOUMV e TOIKIAEG YVADGELS, ETEPOYEVELD KO
apud, péow piog avolktng mpdokAnong, va avaldfovv ebeloviikd o epyacio. H avainym
™mg epyaciag, N omoio moKiAAel og ToAvmTAokOTNTA, TEPAapUPdvel Tavtote apolfaio dPerog Kot
v T1g 000 mAevpécy. H AéEn crowdsourcing ota aryyAlkd TPoEpYETOL amd TNV EVEOoT TV AEEewv
crowd (mAn0og) kot outsourcing (eEmtepikn avdbeon gpyacidv). Ot epappoyég crowdsourcing
etvat apkeTd S100E00UEVES GTO YDPO TOL SLUSIKTVOL KOl TAEOV £XOVV OPYICEL VA emeKTEIVOVTOL

LolIKd Kot 6To YMPO TOV EELTVAOV KIVITOV TNAEPOVOV.

Méoca amd ™ paltkn xpnomn TETOWMV EQOPUOYMV YEVVIETOL 1) OVAYKN Yo JEPELYVNON TNG
TOWOTNTOG TOL OIKTVOV KvNTNG tAspmviag aAdd kot WIi-Fi, ®dote va amoppéovv ac@ain

CLUTEPACUOTO YlOL TNV TOWOTIKY OAAG KOl TOGOTIKY VROOTHPIEN TETOWV gpappoymv. H
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depevvnon vty yiveton and Tig 101 TIC gToupeieg Kvntig TMAeemviag pe ™ Ayn avdiloywv
LETPNOEWDV TTOV ALPOPOVY TO OTKTLO KVNTHG TNAEQ®VING. O1 SUVOTOTNTEG TOL oG TAPEYOVY OUMG
TOL OCMUEPIVA KIVNTA TMAEQ®VA pog odnyovv otnv avdamtuén location — based crowdsourcing
EPAPLOYDOV OV EYOLV G OKOTO TN ANYN TETOOL €100VG HETPNOEDY Omd TOVS B10VG TOVG
YPNOTEG KIVNTOV TNAEQOV®OV. X avTtd Pondd onuoavtikd kot To yeYovos OTL T0 AETOVPYIKO
oOGTNUO TOV KIVTOV TNAEQPOVOV TAEOV €lval, 6TV TAEIOVOTNTA TOV, cuykekpuévo (android M
10S) pe amotéleopa 1 VAOTOINGOT TETOIOV EPUPUOYDY GE 2 TAATQOPUES VO APOPE GYXEGOV TO

OUVOAO T®V £ELTVOV KIVIITOV TNAEPOV®V.

1 cuvérela g epyaciac, Oa yivel pia wotopikr avadpoun ywo v eEEMEN Twv location — based
crowdsourcing £aploydV 610 S10dIKTVO Kol TOPOVCINCT KATOIWV YOUPOKTNPICTIKGOV TOVS. O
avaAvBel 1 APYITEKTOVIKY] TOV GUGTHUOTOS 7OV VAOTOWGOUE KOl TO €PYOAei TOv
YPNOWOTOMON KAV Yo TV avamtuén tov. Oa yivel avaeopd 6to Agttovpyikd cvotnua Android
KOl OTIS TEYVOAOYIEC TOV YPNOCOTOONKAY Yo TNV VAOTOINOoT ToV cvothuatog, émwg REST
web services, GCM (Google Cloud Messaging) vanpecia, Bdon dedopuévov MySQL, 6mmg kot
vy Ti¢ PpAobnkeg mov evoopatdOnkay. Xt cuvéyela, Ba yiver pio chvtoun meptypaen g
EPAPLOYNG KoL TOV TO PACIKOV AEITOLPYIOV NG, TAPUOETOVTOG KOl CYETIKA TULOTO KMOOTKA.
Téhog, Ba mTOPOVOIOGTOVV TO GUUTEPAGHOTO TNG UEAETNG WLOG KOL Ol TUYOV TPOEKTAGEIS TOV

LITOPOVV VO, VAOTOM B0V GTO HEAAOV.



2 ENIXKOITHXH BIBAIOTPA®IAX

2.1 Mapadeiyporo location — based crowdsourcing epappoyaov

H 13éa yio avantoén epappoymv mov Oo PBaciCovral o yewywpucd dedopéva (location — based
apps) eivatl yvootn €06 kat pio dekaetio tovidyiotov. To 2006 o1 Sean J. Barbeau, Miguel A.
Labrador, Philip L. Winters, Rafael Pérez, and Nevine Labib Georggi [5] siyav emonudvet
NV avaykn yio v vmopén tétotov epappoyov. Eiyav avagépel og mapddetypa pio vrdpyovco
EPAPLOYN EKEIVNG TNG EMOYNG, TO TPONYUEVO cVGTHA TANPOEOpNoNG Ta&didt (ATIS), n onoia
TANPOPOPOVCE TOVS EYYEYPAUUUEVOVG YPNOTEG LECH YPOTTMOV UNVUUATOV Y10 TPOOPIGHOVS TOV
EVOLPEPOVTOC TOV YPNOTH TOV APopovSAY 0El00ata, TNV Kivnon 6Tovg dpOpovS KA. AvTtég ot
TAnpoeopieg Opmg Bo NTov MO YPNOYESG €4V HE KATOO TPOTO UTOPOVLGE TO GLGTNL VO
aviyvevoel ) 0éon 1ov TaSdIdT OCTE Vo TOV TANPOPOPEL Y10 TPOOPICUOVS GYETIKOVS [E TNV
vrapyovca 0éon tov. Na avartuydel dnhadn éva gidog location — based epappoyng. AAlo éva
nopaderypa apopovoe pio epapuoyn Amber Alert 6mov o ypnotg Bo umopovoe vo oteilet

ewova 1 kot Video evoc atopov mov potalet pe to mpog avalntnon dtopo.

H apyitextovikny 1€t010v gpappoydv meptypaeetol oto apbpo [5], dnwc eaiverar oty Ewova
2.1. Xe yevikég ypoppég M 00 OGS TETOWG OPYLTEKTOVIKNG, G€ VYNAO emimedo, pmopel va
EQPUPUOOTEL KO oNUEPa, av TPoohécovpe oav dKTvakn dvvatdtra v texvoroyion Wi-Fi. H
mAevpd tov meAdrn (client side) pmopetl vo mepthapupaver kivnta miépmva, PDAS (Personal
Digital Assistant) evd n mievpd tov dtakopot (server side) pmopel va viomotei kamowov web 1

application server kot vo tnpei ta dedopéva g KAmol PAom dES0UEVOV.
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! !
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user
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Ewoéva 2.1: Apyrtektovikn cuotiuatog location — based spoppoydv oe vymio eninedo

Mia avtictoymn apyIteKTOVIKY avaeEpeTol o€ petayevéatepo Gpbpo, to 2010, amd tovg Florian
Alt, Alireza Sahami Shirazi, Albrecht Schmidt, Urs Kramer, Zahid Nawaz [6], 6noc eaivetat
kot otnv Ewova 2.2. To ovykekpipévo apbpo meprypdeet pio apyrrektovikn yo location — based
crowdsourcing epappoyéc. Xe oyéon He To Tponyoduevo apbHpo mov gival ¥povika Toladtepo,
glodyel TNV €vvola ToL Crowdsourcing oe GLOKEVEG KIVITAG TNAEPOVIAG. XTNV TAELPE TOL
dwaxopuoty (server side) éyel coumepuinedei  Evvolo Tov Web service wg dadiktvakn vanpecio
nov eéumnpetel tovg meddteg (clients). Qg clients yivetar avagopd Kot oe 16T0GEAIdEG, amd ™
oTlyp] mov vmdpyovv moAAEG crowdsourcing epappoyég oto dadiktvo. Mo mapddetypo, to
Amazon’s Mechanical Turk [7], pio dwdiktvaxkn ayopd (marketplace) yw épya mov oamoattovv
™V avOpAOTIVY VOMILOGUVT KOl GTO OToiol 0 ¥poTng Uopel va opicel Tig dtadikaoieg mov (ntd
va odokAnpmbovv e kdmolo ypnuatikod avtityo. Onmg emiong kot to iStockPhoto [8], pio
SOIKTVAKY ETOIPEIL TOV TPOGPEPEL GLAAOYEG POTOYPAPIOV kot Video ayopoouéveg amd
QOTOYPAPOVS, TIG OTOIEC UTOPOVV VO AyOpAcOVV Ol XpNoteg péom mictwong (credit) aAld Kot
TOAEG GAleg crowdsourcing epappoyég. AvtioTolyeg VAOTOMGELS UTopohy Vo, dnpovpyndovv

Ko yro. Smartphones. I'o mapdaderypa, o Nathan Eagle dnuiovpynoe v epapuoyn txteagle [9],
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pe v omoio divetan m dVVATOTNTO GE KATOYOVS EELTVEOV KIVITOV, YOP®OV TG AQPIKNG OT®G
Kévva kot Povdvta, va coppetéyovv oe amiéc d1001Kocieg HETAPPAONG KEWWEVMV TNG TOTIKNG
TOVG YADMGGOS Evavtl xpnuotikng apotPng. Ot dadkacieg avtég Bonbovv kot etaipeieg Tov
AVTIKoU KOGV TOL YPELOVTOL AVTEG TIC LETAPPAGELS, OAAL KOt TOVG {010V TOVG YPNOTEG TG

EPAPLOYNG, POV TANPDOVOVTOL.

iy Clients N S Web-Server

/7DB Y
1. I~ —

Mobile device

Web-Service \ !
JA ".'L ;
] I
y
- :,-q \‘ o
o - o —
Ed _
\ Server imySCIL
\“-_ _-'f \\_ _,//

Ewoévo 2.2: Apyrtektovikn location — based crowdsourcing cuotfpotog

Y10 apOpo [5], ot ovyypageic mpoteivovv v vAomoinon Ming €popHOYAS, M omoin pmopel
ofUEP VO YOpOKTNPLoTEL MG TANOoTOpLoTIKY (Crowdsourcing). Baoi{opevotl oty apyIteKTovikn
™m¢ Ewovag 1 oe vynAd eninedo, mpoteivouv 10 cvomua Wi-Via, to omoio O pmopovce va
ypnowomombel and Tovg TOAITEC OTEAVOVTOG OTO OOKOUGOT] NG EPOPUOYNS UnvOHOTO
KeWEVOL, €koveg M Video oe mpoypoatikd ypodvo 7OV APOPOVV KATOW YeEYovoTo. ALt M
mAnpoeopia Ba NTov TPoSPaciun ond 10 KOWd HEGH SUOTKTLOKNG OETOPNG TOV XPNCUOTOLET
NAEKTPOVIKOVS YapTEG TG HOPPNS TG Ewovag 2.3. Avtég ot minpogopieg Ba pmopodoav va
etvat ToAD yproes amd 10 VOUO, GV apOPOLY KATO10 VITOTTO GTOUO, OO VANPEGIES EMELYOVTOV
neplotatikov Amber Alert, av my agopodv kdmowo e€apavicpévo dtopo 1 and v VINpEcia

TPOTOV Pondeldv, av apopoHv KATO10 ATV Kot TOAAG GALA.

11



USF UNIVERSITY OF | e . UNIVERSITY OF | & g
_ SOUTH FLORIDA Wi-Via Safety & Security System SOUTH FLORIDA.| Wi-Via Safety & Security System
) {

Au9xa Qe o4
i@ ;
e
A
e
W »
Y& 320

'::'[ (4 - . imn‘;nsasz Y

T i E

.r'"-.: -\L_ ln 3 2006 4 40EH I ‘ : "E T —
E“ : 3 2006 439 "ﬁ‘l 5 - 3 v il cwin [(Erowse |
e e 33008 320004 - ww T i =
Gl . - Cooge e ll o R o P —

|0 B e

Copmaht © 2006 Unverate of Sosth Flouh

Copyight © 2003 Useraiy of Seuth Flonda

M Figure 6. Two screen shots of the Wi-Via Web interface.

Ewovo 2.3: Aodiktvokn demoen ovotipatog Wi-Via

O1 crowdsourcing epappoyég, mov avapépovtal 6to apbpo [6] yopilovv tovg yproteg oe dvo
ueydeg Katnyopieg, Tovg seekers mov givat ot ypnoteg mov opilovv £pyn TPOG SIEKTEPAIMON E
N yopig apoPr] kot Tovg solvers mov givat ot ypNoTEG MOV AVAAAUPAVOVV VO SIEKTEPALDGOVV TOL
épya. Mia tétolo gpapuoyn ywo va etvor emroymuévn ypedletor vo diver kivnrpo (cvvnbmg
OIKOVOKO) GTOVG YPNOTEG TOV TNV YPNOCLLOTOOVV Kol TO0 TAND0G TV GLUUETOXDV va. gival
neyaro, d10TL o1 gpyaocieg dev opilovtat amd 10 cVLOTNUA AAAL amd TOVG 1d10Vg Tovg ¥protes. Ot
ovyypagpelg mpoteivouv pia mAateoppo m omoio Ba vmootpilel Kol GLOKEVLEG KIVNTAG
miepwviog (mobile platforms) kot ot epyacieg Ba Exovv Y®POYPOVIKOVG TEPIOPIGLOVG,
elodyovtag v évvolo tov location — based crowdsourcing epappoydv e smartphones. Onore,
N avabeon gpyacidv Ba yiveton pe Pdon m yeoypapikn BEon Tov ypnotn, dOnAadr Ba mpénet o

solver va Bpicketal o€ KOVTIVI TEPLOYN LE TOV Seeker.
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2.2 Teyvikég Drive Testing amé location — based crowdsourcing epappoyég

X1 onuepwvn emoyn TAEov, OAeG ot EEuTveg KivTég cuokevég drabétovy ancOnthpeg wi-fi, GPS
Kot £yovv TpdcPacn oto dadiktvo, e anotéheoua ot location—based crowdsourcing epappoyég
va givol apketd dadedopéves. Toppova pe to apbpo [3], ov crowdsourcing epoppoyég ce
TEPPAALOV KIVNTAOV GUGKELMOV TOPOVCIALOVV GNUEPO. CUOVTIKG TAEOVEKTHUOTO, OTMG o) M
LETAPEPSOTNTA, ) N TOAD GLYVY ¥PNON TOVG Kol TO TANOOG TV XPNOTOV IOV gival oyeddV
KaBoAkd, v) n xpnomn tov GPS yia mpocdopiopd g B€ong Tov (PNOTH GE TPAYUATIKO YpOvo,
KaOAdG Kot 8) 1 EVKOAIN £YKATAGTOONG TOV OTAPATNTOV AOYIoUIKOV. OTmg avapEpape Kot otny
Ewayoyn, n pétpnon g mowdTog OAAG Kot 1 TopaKOAOVONGCT TOL JIKTVLOL KIVNTHG
MAeQoViog amotelel éva PETPO yloL TNV IKAVOTOINGM TOL XPNOTN KOTA TNV XPNCLoTOinom
tétowov epapuoymv. Ot Fedor Chernogorov, Jani Puttonen [10] avagépovtal oty tdon yia
ehaylotomoinomn tétolov €idovg petpnoemv (Minimization of Drive Test - MDT) and tovug
TOPOYOVG TNAETIKOVOVIAOV, 1] OTO10L OTOTLAMVETOL KOl GTO OVTIGTOLYO TPOTLTO TNAETIKOVOVIDV
tov opyaviopov 3GPP [11] ( 3rd Generation Partnership Project). Avtd ocvufaiver 6101t t0
KOGTOG Y10 TNV VAOTOINGN Kot TN GLVTHPNOY TOL EE0MAMGHOV OV omotteitan givor peydio yuo
TOVG TAPOYOVG KvNTNG TNAEP@Viag. Ot HETPNOELS AVTEG TAEOV, UTOPOVV VA YivovTol omd TOVG
id10Vg TOVG YPNOTES LECH TOV EELTIVOV KIVITAOV TNAEQPOVAOV, LE TO OIKOVOUKO OQEAOG Y10 TOVG

TapOYOVG vaL tvat PeYAAo.

SOUQOVOL LLE TO TOPATAVE, dNpovpyodvTol ot Tpoimobécels yio v avamtvén location — based
crowdsourcing epoppoydv ce EEVTVEG KIVITEG GLOKEVEG TTOV ol £0VV MG GKOTO TN HETPNGN TNG
am6O0GNG SIKTVOV KIVITNG THAEPMOVING OGOV apopd TV TpdcPacn 6To d10dikTvo, AAAG Kot Wi-
fi ductvov. Xto apbpo [10] mpoteivetan éva TAaicto e£6pvéng dedopévmy, To 000 YPNOLOTOLEL
TG UETPIKEG OmAO0GNG OIKTLOV (KPIsY) vy vo €£dyEl CUUTEPAGLOTO YO TNV TOWOTNTO TOL
OIKTVOV G€ OYEoM HE TIG VINPEGIEG TOL LIOSTNPILEL. AV Yoo TOPASEIYUA HOG EVOLLPEPEL M)
vimpecio VOIP, toéte 1 6moa kabvuotépnon etvar evoyAntikn oto ypnotn. Avtifeto eqv pog
EVOLPEPEL M HETAPOPA apyelmvy, pio pkpn koBvotépnon oto SikTvo Jgv €ival EVOYANTIKN.
Ondte 0 aAydépBuog Katnyoplomoinong mov ypnoiomoteitar, eotidlel ot cvvictdco Q0S
(mowtnto vanpeciag), M omoio emitpémel va yivetor Odkplon HETOED KOVOTOMUEVOV KOl
Svcopeomuévav ypnotédv oto LTE? [12] diktvo kvntig thiepovios. Tkomdg tov adyopifpov
gtvat 1 KoTnyoplomoinen TV xpnoTov, a&loToIMVTIG CUYKEKPIUEVEG LETPIKES 0mdO0oNS SKTHOL

(avéAioyo pe v vanpecio mov emBvpovue va eetdoovpe). ‘Eva deiypo tétolov peTpikadv

! Key Performance Indicators
2 http://en.wikipedia.org/wiki/LTE (telecommunication)
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eaivovtor oty Ewédva 2.4. H o onpovtikny pHetpikn, cOLPOVO [LE TOVG cLYYPAPElS, Bempeital

1o throughput, dnA. 10 T0GOGTO TV ETTLYOV UNVOUATOV TOV AOUPAVOVTOL HECH OO TO KAVAAL

’ , 3 ’ ’ ) ’ . J ,
gmkowvaviag Tov diktov”. Emiong, diveton éppacn ot pelmon TV HETPIKOV amrdd06NG SIKTVOV

Yopic va emnpedletor 1 akpiPeld TOV OTOTEAEGUATOV.

CONTENTS OF PER1IODIC QOS MDT LOG

Variable Uit
Group 1. Data for User Satisfaction Classification
Wideband CQI dB
Serving RSRP dBm
Serving RSRQ) dB
EB load percentage [%]

Allocation size

Number of allocated bits
MNumber of allocation attempts
MNumber of handovers
Number of connection failures
Packet discard rate

Packet flush rate

Packet drop rate

RBs (Resource Blocks)
bits
[-]
I-]
[-]
percentage [%]
percentage [%]
percentage [%]

Group 2. Data for Classifica

tion Performance Evaluation

User throughput
Target CBR level

kbps
kbps

Group 3. Additional data

UE ID
UE x-coordinate
UE y-coordinate

I-]
meters
meters

Ewova 2.4: Agtypo petpik®v amdd0o1g S1KTHOV

Tehkd, 0 oLVOLOCUOG TOV UETPIKOV HE TIC AYOTEPEG TOAPOUETPOVS KOL TO O OKPLPN

amotedéopata gival o evdedetypévoc. Xty Ewova 2.5 amotundvetal 1o TA0IG10 Tdve 610 0moio

epappotetat o alydpdpog katnyoponoinong K-minoiéotepov yerrovov? [13] yia ) cvvictdoa

QoS tov MDT. IIpokerton yro pior TOAD €VOLLPEPOVGO TPOGEYYIOT YO TOV YOPOKTNPIGUO TNG

TOLOTNTOG TOL OIKTVOV Kot pumopel va ypnowomombei amd location — based crowdsourcing

% http://en.wikipedia.org/wiki/Throughput

4 http://en.wikipedia.org/wiki/K-nearest neighbors algorithm

14


http://en.wikipedia.org/wiki/Throughput
http://en.wikipedia.org/wiki/K-nearest_neighbors_algorithm

EPAPLOYEG EELTVOV KIVIITAV GUOKELMV, OV £XOVV MG GKOTO TNV TPUYUOTOTONOT LETPNCEDV

a0 TOLG YPNOTEG Y10, T GUVOEST] GTO OLUdIKTVO.

Stepd
UE CoS Log Fregrocessing
/ Grou pl. Siepl
I Dala s UE UE Sakstaction
/ Satsfacimn Dée=s atiaf ac bon
Prediction Labeling
raining St/ [/ Testing Sat
{B0%] {70%]
* * Achal
| step3 | Sastacion
K-Meamsi Naghors Labels

Classificaton

Fig. 1. Classification framework for QoS MDT

Ewova 2.5: IThaicio epappoyng odyopiduov kotnyoptoroinong yio QoS MDT

¥t0 apBpo [3], ot cvyypageic avoAVOLV TO TAEOVEKTHLOTO KOl TO UEWOVEKTNUOTO HIi0GC
TAATEOpLOG Ccrowdsourcing vAomomuévn ce £EVVEG GLOKEVEG KIVITIG TNAEPOVING TTOV €XEL G
OKOTO TNV aviyvevor kot HEtpnon SkToev Kivntig mieemviog kot Wi-fi. Ta mheovexktipoto

etvat T €ENG:

» Tivetoar aviyvevon ¢ TomMOAOYidG TOL OWKTOOL KoL TNG OmMOSOCNG TOV, (GTE Vi
TPOYUATOTOMBOVV Ol AMOTOVUEVES €pYacies PEATIOTOMOMMONG TOV, AmO TIG ETALPEIES
KIVNTNG TNAEQPOVIOG.

» Ou teyvikég crowdsourcing (to 7TA70N TOV ¥PNOTOV TPAYUATOTOOOV TIG UETPNOELG
TOVTOYPOVO GE KAOE Yeypaeikn BEom) €xovv Tn SvVOTOTNTA VO JPOVV TO £PY0 GE
EMUEPOVG  UIKPEG  OlEPYOoieq MOV  EKTEAOVVTOL TOPUAANAQ, HE OMOTEAEGUO TN
TPOYUATOTOINOT) TOV £PYOV GE€ TOAD GUVTOLO YPOVIKA SLOGTNHLOTA.

» Aev amouteitol yuo TI¢ LETPNOELS 0TO OIKTLO KATOL0G E0TAIGUOG, 0OV EKTEAOVVTIOL GTO

VAKO Kol AOYIGHIKO TV XPNOTOV.
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Amd v GAAN TAevpd, g petovéktnua Bewpeitat To KivTpo mov TPEMEL v, 500l GTOVG YPNOTES
Y10, VO PN OLOTOU|GOVY TV TAATQOPLO, EVO MG TEPOPICUOS Bewpeitat ot menepacuévol Tdpot
piog Kivntng GVOKELNG, 0oV JLBETEL pumatapio Kot T0 AOYIGUIKO OV VAoTOEitan Ba Tpémet va
10 AdPet vtoyn ToL Yo vo unv Vv €avtiel. Enlong, enedn ot yproteg mpénet va eivar ToAAOL,
T0 CUGTNWO TPETEL VO EIVOL TPOETOYOCUEVO Yo Vo, eELTNPETEL LeYOAO aplBUd HETPNOEDVY, EVOD
Ba mpémel va eivarl wovo va avayvopilel kakOPovdes cuumepipopéc 1 AavBacuéves HETPNOELS

(outliers).

To 2014 o1 Adriano Faggiani, Enrico Gregori, Luciano Lenzini, Valerio Luconi, and Alessio
Vecchio [3] dnuovpyncav pia tétolo mAateoppo kKot v ovopoocav Portolan (Ewova 2.6).
YKkombdg NG €QOPUOYNAG €ival va eKPETOAELTEL TN dvvopkn Tov Ccrowdsourcing kot vao
ONUIOVPYNGEL EVOV AETTOUEPN YAPTY OTEWKOVIONG TNG KAAVYNG CHILATOG KIVNTHG TNAEQOVING Kol

Internet, ypnotomowdvTog Toue yaptes g Google® [14] kat Tig HETPHOELS TOV YpNOTOV.

X Portolan server Task
.*-f?l_w_"_l'ﬁ_-—— Proxy Campaign
assigner planner

Fig. 1: The Portolan system

Ewodva 2.6: Apyirektovikn Tov cvuotipotog Portolan

Yty Ewova 2.6 anewoviletal n apyrtektovikny ¢ mhateoppoag Portolan. Amoteleitar kvpimg

amd tpio péEPM:
Portolan Server

XpNoHomoleital Yoo T0 GUVIOVICUO TOV ¥PNOTOV Kol TNV OTOONKELGON TOV UETPNCEDV TOL
dktHov amd tovg xpnotes. Edd ouvdéetar o dioyepiotig tov cvetiuatog (Campaign planner), o

omoiog opilet T1g epyacieg mov Bo TPEmEL v EKTEAEGOVV O1 XPNOTES, ONA. ONOVPYEl KAUTAVIEG

° https://www.google.gr/maps
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LE GLYKEKPIUEVO, YUPOKTINPIOTIKA UETPNOEMV KOl YOPOYPOVIKOVS TePLOoPoovs. Ot ypnoteg
€100TTO10VVTOL GVTOMOTO Y10 THV KOToy®pNnon véag Kaumdviog, péowm g vanpeciog Google

Cloud Messaging [15] (GCM) nov vootnpiletart.

Proxies
Etvon meprpepetokéc Hovadeg mov eAEYYOVV TOTKG TIG KIVITEC GUOKELEG piag Teployng pe Pdon
™ yewypapikny tovg 0éom. Ov kapmdvieg yopilovtor oe KPES OPASTNPOTNTES OV

AOGTEAALOVTOL GTOVG PrOXIES Yo vo, avotedohv 0T GUVEYELN GTIS GUOKEVES.
Mobile Devices

Eivan o1 é&umveg Kivntég GLGKEVES TV XPNOTOV TNG EPOPUOYNAG TOV KAVOLV TIG petpnoels. H
avabeon TV GLOKELMOV GTOV aPUOSIO ProXy yivetol amd TV KEVIPIKN povada Proxy Assigner
Tov portolan server. Ot GuoKeVEC e TO TTOV £YKOOIGTOVV TV €QPAPUOYY, Yivovtan register otnv
GCM vmmpecia tg Google ywo va evnuepdvovtat yio Tig VEEG KOUTAVIEG ToL 6TEAVEL 0 Portolan

Server.

Kémoteg mapatnproeig mov Egovpe va KAvoue, OGOV apopd TV Topondve epapuroyn, ivol 0Tt
Ol UETPNGCEIS MOV YivovTol amd TOVG YPNOTEC UMOPEl va €ival o) €VEPYES, OMAITOVV KOGTOG
emkowoviag — bandwidth (my. traceroute, throughput), p) mabntiég, pe pnmdopvd KOGTOG
EMKOWOVING, OTMG TY M OVIYVELGTN TOV GNUATOG Y10 TO YOPUKTNPIGUO TOV TOHTOV TOL SIKTHOL
(my. Wi-Fi, GPRS, GSM, LTE). Emiong, n Aoywn avtig tng crowdsourcing epoappoyng
(Portolan) PAémovpe 6TL dropépel omd avTég mov mEPLypdpovtal 6to apbpo [6], oTo yeyovdg o1t
o1 gpyacieg opilovtal and To SOYEPIOTH TOV GLGTHLATOG KL Ol 0md TOVG {10V TOVS YPNOTEG

(seekers).
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Ewova 2.7: Xaptng petpnoewv onpotog kaivyng dktvov (ITia Itariog)

Ymv Ewodva 2.7 amotvmdvetor o yaptng UETPHOE®V TOL GNUOTOS KAALYNG OIKTVOVL GTNV
nepoyn ¢ IliCag g Itodiog, 6mov £ywvav ol meplocOTEPES UETPNOEIS. ZOUPOVO UE TOVG
oLYYpaPels, amoyn mov pog Ppiokel Kot ERAG COUPO®VOVG, OVTOG 0 XAPTNG Elvar TOAD XPNOLOG
Y10 TOLG TTOPOYOVG TOV JIKTVOV OAAG KO Y10 TOVG 10100G Tovg ¥pnotes. Ot mapoyot Aappdvovv
TANPOPOPIES YOl TIC ATEAEIEG TOV OIKTHOV MOTE VO TPOYMPNCOVV GTN PEATIGTOTOINGCT TOV, EVOD
01 YPNOTEG TANPOPOPOVVTAL Y10 TNV TOLOTNTO TOV HIKTOOV GE TEPLOYES TOV TOVG EVOLUPEPEL DOTE
vo eMAEEOVLY TOV KOTAAANAO mhpoyo. Ot petpnoelg oto yaptn omeikoviloviol o¢ Kovkideg
YPOUATIOTES, UE TO KADE YpOUA Vo ONADVEL KL €val €DPOG TILAV, YOPIg va £xel yivel kopio
nepartépw enelepyosio. To amotedéopoto TV peETPce®V Bo pmopodoav va €Xovv VTOoTEL
Kanowv gidovg enefepyacio, Onwg Ty cvpeova pe tov oiyopiuo Barnes Surface [16], mov
¥pNoyomoteitor cuVHOWE Amd PETE®POAOYIKOVG oTabove, 0nme gaivetal oty Ewdva 2.8. O
aAYOPIOHOC aVTOC YPNOYOTOIDOVTAG £VAV UETOCYNUOTIGUO — TEYVIKN oVVINENG OedoUéEvV@V,
VIOAOYILEL TIC TWES TOV HETPNOEMV GTNV TAPEUPUAAOUEV EMPAVELD LETAED TOV TPOUYUATIKOV

LETPNOEWDV, DGTE 1] KAADYT TNG EMPAVELNG VO EIVOL GLUVEYNG KL 0L OIUKEKOUUEVT).
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Ewcova 2.8: Anecdvion petpnoemv pe papuoyr tov aiyopibuov Barnes Surface

To 2014 emiong, o ¢ountg Kopovidmg Nwodiaog tov Tunuoatog ITAnpogopikng kot
Tnlepatikng tov Xapokdmelov Ilavemompiov, oto TAMIGIO EKTOVIONG TNG TTLUYWOKNG TOL
gpyaciog, onuovpynoe pio epoappoyn oe mepiPariiov Android pe okomd tn pétpnomn g
am6o06NG acvpUATOV SIKTv®V [1]. LT TAaicto TG TAoNG TOV VAGPYEL Y10, EAAYIGTOTOINGCT T®V
Drive Test, 6mwg avapépape Kot Topandvm, onuovpyndnke n cvykekpuévn location — based
crowdsourcing epappoyn, 6mov mTAéov o0 Kabe ypNoTE, HECH TNG KIVNTHG GLGKELNG Tov, Oa
umopel va mpaypatomotel pétpnon 4 HeTpik®dv anddoons acvppotov dwktvov (downlink, uplink,
ping to personal Server, ping to Google Server). Onog avoaeépetor oto [1], n Teyvik TV
uetpnoe®v mov okohovbeitar eivar tomov U-Plane MDT (Ewdva 2.9). Xy U-plane
APYITEKTOVIKN M HETPMON ekTeAeitan avapecsa otov MDT Server kot 6Tnv GUGKELT TOV ¥PNOTN
(UE) pe pion queon ovvoeon peta&h tovg, yopig v emlyveoon oG KTEAEITOL SOKUUN TOL
dwtoov amd Ttov mapoyo tov Jdwktvov (RAN). Ta oamoteléopata petd tnv  pétpnon
amooctédAovtor otov MDT Server. H gpapuoyn téloc, ameikovilel yewypogikd Tig HETPNOELS

avtég og yapteg e Google.
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MDT server

UE

Ewova 2.9: U-Plane Apyitektovikn
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3 HPOBAHMA - TOITIOGETHXH

2TOYX0G¢ TNG UETATTUYOKNG epyaciag givor vo dnovpyndel pio epappoyn yo EEumveg Kivntég
OLOKEVEG, OV O TPAYUATOTOLEL LETPIOELS TOV APOPOVV TNV AGVPLATY GUVOEST GTO J1AdTKTLO
Kot Bo mapovctdlel ta amoTEAECUATO GE NAEKTPOVIKOVS YAPTEG, XKOTOG £Ival 1 YEOYPOQPIKY
xoptoypaenon g tpdsfacng 6to S1001KTLO amd CLGKEVES KIVNTHG THAEQ®VING KOl TOUTAETEG
Kot 1 a&loAdynon g eunelpiog Tov ypnotn. Emiong, mapovoidloviar otatiotikd ototyeion o€
YPOPNLATO PIMKE TPOG TO YPNOTN TOV APOPOVV TN SHVTNEN TV Sed0UEVOV aTd TIG LETPNCELS
HoG, OTTMG Y. LECT TYN HETPNONG VAL LETPIKT] GE 0L GUYKEKPLULEVT] TEPLOYT], Y10 GUYKEKPULEVO
TOMO JIKTVOV, OAAG KOl YPOENUOTO UETPHCE®V OVOL TAPOYO, HE OKOTMO TN GOYKPION TNg

TOLOTNTOG TOV EMUEPOVS SIKTVWV.

Ot petpnoelg yivovtol amd TG GUGKEVES TV XPNOTOV TNG EPAPLOYNG, COUPOVA UE TIG OPYES TOV
MDT, nov meprypagovrtar to dpbpo [10]. H viomoinon g epappoync pag Paciletar 6tig apyés
™mc epapuoyng Portolan, mov meprypdpetoan oto apbpo [3], ypnowomoidviag Opmg TV
APYITEKTOVIKT) oL Teptypdopetar oto Gpbpo [6] (Ewodva 2.2). Ymdapyxer n Svvatdtnta ot
uetpnoelg va yivovtar kotd mopoyyeiio (on demand) n oto mopacknivio (as a service). H
CLYVOTNTO TOV LETPNGEMV Kol O TOTOG TOV SIKTLOL TOL AopPAvovTat ol PeTpNoels, Kabopilovtat
ue Baon 11 mpotiuncelg Tov xpNnon. Ot HETPNGEIS GTO TAPUCKNVIO YIVOVTOL GE GUYKEKPIUEVES
TEPLOYES LLE CLYKEKPIUEVO XOPOYPOVIKE Kpttipro (Kopmdavieg). Ta amoteAéopata v HeETpoE®V
VIOKEWTOL 6€ eneEepyacia, cOUPOVL pe Tov aAydplBuo covinéng dedopéveov Barnes Surface
nov avapépape topandve (Ewova 2.8), dote 0 y4ptng TV HETPNCEMVY Va Eival 0G0 TO SLVOTOV

EPLOCOTEPO PIMKOG TTPOG TO YPNOTI.

YKkomOG HOG Eival VoL EKUETAALEVTOVLLE TNV TPOVTAPYOLG YV®OGT 6T0 Ydpo Tov location — based
crowdsourcing epapuoy®V, OOTE VO, SNUIOVPYAGOVUE [io EPUPLOYN Yo EEVTVEG GLOKEVEG, TTOL
ovvoLAlel aVTEG TIG YVAOGCEL, Yo TV e€aymyn €vOg OmOTEAEGUOTOS OGO TO OLVATOV TO
olorkAnpopévon. I'’owtd 10 AOY0, 1 CLYKEKPUEVT] UETOTTUYIOKY EPYOCIO YPNOUOTOLEL TNV
npoTEPN YVdon o €xel e€aybel and v wTvyokn tov Kopovidm Nikdéraov [1] kot mpoywpd
éva. Puo TOPOTAV®, EVOOUATMOVOVTOG VEEG AETovpyieg kol PEATIOTOMOIOVING TIG MO

VILAPYOVOEG.
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4 TO ANDROID

41 Tevika

To Android givar Aettovpyikd cOGTNHO Y10 GVOKEVEG KIVITNG THAEPOVING TO OO0 TPEYEL TOV
TupNva Tov Aettovpykov Linux. Apywkd avarntoynke and v Google [17] kou apydtepa amd
v Open Handset Alliance [18]. Emutpénel 6T00G KOTAGKELAGTEG AOYICUIKOD VO GLUVOETOVV
KOO UE TNV YPNON TS YADGGOS TPOYPUUUOTICHOD Java, eAéyyoviag TNV CLGKELN HECH
BipAoOnkdv Aoyiopikov overtvypévov amd tv Google. To Android eivotr kotd kOplo Ad6Yo
oxedIOUEVO Y10 GVOKEVEG pe 000V apng, Onmg ta EEumva Aépmva (Smartphones) kat ot
topmiéteg (tablet), pe Swgpopetikd mepBdriov ypione v tnieopdocec (Android TVO),
awtokiviita (Android Auto”) kot pordywa yepoc (Android Wear®). Tapdro mov éxet avomruydei
Y. OLOKEVEG He 000VN apng, €xel ypnoyomombel o€ KOVOOAEG TOYVIOLDV, YNOLOKEG
QLTOYPAPIKEG unyoaveée, cvvnbwopévoug H/Y (my. to HP Slate 21) ko oe dAdeg nAekTpovikég

GLOKEVEG.

To Android eivat to mo gvpémg dradedopévo Aoyiopkd otov kKoopo. Ot cuokevéc pue Android

Eyouv TEPLOGHTEPES TOMGELS 0md OAEC TIC ovokevéc Windows, i0S ko Mac OS X pali’.

H npot mopovoioon g miatedpuag Android éywve otig S Noegpufpiov 2007, mapdAinia pe v
avakoivwon g idpvorng tov opyavicuov Open Handset Alliance, piag kowompoaliog 48
TNAETIKOVOVIOK®DV ETOUPEIDYV, ETALPELDV AOYIGUIKOV Kabds kot katackevng hardware, ot omoieg
etvar apepopéveg oty avamtuén Kot €EEMEN OVOLXTMV TPOTOWV OTI GUOKEVEG KIVNTNG
mAegpoviog. H Google dnpocigvce 10 peyordtepo pépog tov kddika tov Android vrd tovg
6povug e Apache License™, pog ehev0epng detog Loyiopikod. To AOYOTUTO Y10, TO AEITOLPYIKS
ovotnuo Android (Ewova 4.1) givar éva poundt oe ypodua TPACIVOL UNAOV Kol GXEOIACTNKE

am6 ) ypagiotpo Irina Blok. (amyn [19])

® http://en.wikipedia.org/wiki/Android TV

" http://en.wikipedia.org/wiki/Android Auto

® http://en.wikipedia.org/wiki/Android Auto

o IInyn: https://www.abiresearch.com/press/4g-2014-smartphone-os-results-android-smartphone-s/
19 http://en.wikipedia.org/wiki/Apache License
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Ewova 4.1: Aoydtomo Android

4.2 ApyLTEKTOVIKI

To Aerrovpykd ovotuo Android, 6rtmg eaivetat kot oty Ewova 4.2, yopiletol og mévte TopEiC

(sections) ko téooepa emineda (layers). (mmyn [20])

Applications

Application Framework

Ewova 4.2 : Apyrtextovikn Android

23



Linux Kernel

Y10 younkotepo eninedo Ppickerar o Tupnvag tov Linux. Avtd mapéyet Tig facikéc Asttovpyieg Tov
oLOTNUATOG O®G TN Olayeiplion depyacidv, HVAUNG, OAAL Kol GUOKELNG, OMMG KAUEPQ,
TANKTPOoAdYL0, 006VT. Emiong, o mupnvag givarl vrevBuvog yio ) SIKTV®OT, VO TOPEYEL KL £Vl

oVVOLO amtd 0d1yovg (drivers) yio v emkovovia [e To mepipepelokd vako (hardware).
Libraries

[Tavo amd Tov mupnive vadpyel £va obvoro arnd BiAobnkec, onmg 1 Pprodnkn WebKit yia
nepuynon oto dwdiktvo (web browsing), n libc, n SQLite Baon dedopévav yio amodnkevon kot
Swpotpacpd dedopévav, PBipAlodnKeg Yo avamopaym®yr Kol €Yypoen NYOL Kol EKOVOC,

BiproOnkeg SSL yia tpootacio oto dradiktvo K.a. (Ewdva 4.3)

Standard libraries

Apache Bouncy Edlibm

HTTP Castle Raetype

Harmony

aibzet ICU libc

OpenGL

ES Open SSL

SQLite WebKit

Eucova 4.3: Ot fiprrodiikec tov Android™

Android Runtime

Bpioketat oto id10 eninedo pe tic Pipiodnkes. Edd mapéyetor éva kuplo cuotatikd (Component)
tov Android, n ewovin unyovn (Virtual machine) Dalvik , mov arotelei maporroyn g Java

EIKOVIKNG unyavne, Peitiotomomuévn yoo to Android Aetrtovpywkd cvomue. H Dalvik VM

* TInyn: http://www.tbray.org/ongoing/When/201x/2010/11/14/-big/Libraries.png.html
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YPNOWoTotEl Pacikd yapaktnploTikd tov Linux, omtmg dayeipton uviung kor multi-threading,
T0. omoio givan onpovTikd otoyeio oty Java. Emiong, evepyomotel ke Android spoappoyn va
ekteleital oe Sk G dlepyacion MG oTIyOTVIO TG €wKovikng unyavhg Dalvik. Téhog to
Android runtime mopéyet éva ovvoro and Pacikéc PPAodNKeg GOTE OL TPOYPAUUATIOTEG VL

YPNOOTTO0VV O¢ YADGoa mTpoypappaticpod yio Android epappoyéc v Java.
Application Framework

To ocvykekpévo eninedo Tapéyel VINPEGIEC LYNAOD ETTESOV GE EQOPLOYES, OTC Ty, 0 Activity
Manager mov dwyepiletar 10 kOkAo (NG TOV €PUPUOYDOV GTO AElToLPYIKO cvotnuo. Ot
TPOYPAULOTIOTEG epoppoydv Android &xouvv tn SvVATOTNTO VO YPNOYOTOOVV OVTEG TIG

VANPEGIEG OTIG EPAPUOYEG TOVG.
Applications

To eninedo epapuoymv givat o vynAdtepo eminedo otnv Apyrtektovikn Android. Ot epappoyég
OV &Vl TPOEYKATEGTNUEVEG GTO AETOVPYIKO, OMWG Y. EMAPEG, TNAEQP®MVO K.O., OTMG Kol
epapuoyéc mov gykadiotodpe and to Google Play 1 and omotadnimote GAAN TNy1, OVAKOLV O

oVTO TO EMITESO.

4.3 Ekoo60¢€1g

H npdt ékdoon tov Aettovpykod Android kukho@opnoe og dokipaotikn popen tov Noéupplo
tov 2007. H npdtn emionun eumopikn éxdoon (Android 1.0) kukAopopnoe tov Xentéuppilo tov
2008. (TInyn [21])

H mo mpdécearn Android ékdoon eivar m 5.0 pe v kodkn ovopacio "Lollipop”, n omoia
KuKAo@Opnoe otig 3 Noguppiov tov 2014. And tov Ampidio tov 2009 or exddoeig Android
KUKAOQOPOUV e KMOKES ovopacieg pe aieoapntiky oepd (amd €kdoon 1.5 pe ovouaocio

"Cupcake"), 6mwg @aiveron kat otov [Mivaka 4.1. (Inyn [21])
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“Alpha” (1.0) Eclair (2.0 - 2.1) Ice Cream Sandwich (4.0 — 4.0.4)
“Beta” (1.1) Froyo (2.2 -2.2.3) Jelly Bean (4.1 -4.3.1)

Cupcake (1.5) Gingerbread (2.3 -2.3.7) KitKat (4.4 — 4.4.4, 4.4W-4.4W.2)
Donut (1.6) Honeycomb (3.0 — 3.2.6) Lollipop (5.0-5.1.1)

Ymv Ewova 4.4, Brémovue v 1otopikn eEEMEN Twv gkddcemv Android otnv ayopd. Onwmg

BAémovpe Kot €ivol amOAVTO LGIKO, 1 SVOUN TOAOTEPOV EKOOGEMV GUVEXDS LELOVETAL, EVD

eaivetor 01t Tov Ampiko tov 2015 1 o dradedopévn ékdoomn otny ayopd sivar n KitKat.
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Android version
®11

w15 Cupcake
W16 Donut
w20 Eclair
w201 Eclair
m21 Eclair
w22 Froyo

W 2.3-23.2 Gingerbread
W 2.3.3-2.3.7 Gingerbread

3.0 Honeycomb
m31 Honeycomb
w3z Honeycomb
ma0-402 [C8Cream
®40.3-404 IS8 Cream
ma1 Jelly Bean
m42 Jelly Bean
ma3 Jelly Bean
w44 KitKat
W50 Lollipop
H51 Lollipop

H Ewova 4.5 pag deiyver ta mocootd ypriong tov Android ekddcewv tov Ampidio tov 2015,

O6mov @aivetol 6tL M o INUoPIng ékdoon eivar n KitKat 4.4 pe mocooto 41.4%.
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LOLLIPOP - 5.1 0.4%

LOLLIPOP - 5.0 5.0%
KITKAT - 4.4
JELLY BEAN - 4.3 . se%
JELLY BEAN - 4.2.x 18.6%
JELLY BEAN - 4.1x 16.5%
1CS - 4.0.3 - 4.0.4 —

GINGERBREAD 2.3.3-2.3.7 6.4%

FROYOD - 2.2 0.4%

41.4%

Ewéva 4.5: Xpfion exdooemv Android (Ampitiog 2015)*

4.4  Android Components (XvoToTIKA)

45

Ta Android Components (cvototikd) eivar Java KAGGEG TOVL YPNGUYOTOOVVTAL Yol VO

EKTELEGOVV GULYKEKPEVEG Agttovpyieg péoa oe pia Android epappoyn. Xtn ovvéyela, Oa

avaAvBolv Ta cvoTatiKd aVTd ToL Ba YPNGOTOMGM Yol TNV VAOTOINGN TNG EPOUPUOYNG —

TEAATY).

4.4.1 Activities

To Activity eivor évo ovototikd (component) piog Android epappoyng. Zvykekpuyéva,

AmoTEAOVV TIG 00OVEG TNG EQUPLOYNG LE TIC OTOIEG O XPNOTNG UTOPEL VO AAANAETIOPA pE TNV

OLGKELN LE OKOTO VO KAVEL KATL, OTOC VO TAPEL TNAEPWVO, Vo PYdAel @wToypapies, va oteilel

email, va del évav yaptn. Kabe activity onpovpysi éva mapdbvpo oty gpappoyr, O6mov

oyedualeton 1 diemoen Tov ypnot. (tyn [22])

* TMnyA: http://www.plusga.com/2015/04/android-stats-april-2015/
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M gpappoyn amoteleitar cvvnfog amd mollomhd Activities mov eivar yolapd cuvoedepuéva
ueta&d Tovg. Xvvnbmg, £va Activity oe o epappoyn opiletor mg n «kdploy dpactnpoTnTa, M
omoio TaPovGLILETOL GTO YPNOTN KUTd TNV eKKivon ™S epapproyns. O xpNnotg e EPapUoYNg
umopel va mepmynOel amd éva Activity ce Kamolo GAL0, TPOKEWWEVOV Vo EKTELEGEL OAPOPES
evépyeleg, apov ta Activities emkovovoiv peta&d tovg Kot avtoAldocovy dedopéva. Kabe
@opa mov éva. véo Activity Eekvd, GTApOTA TO TPOTYOVLEVO Kal TO GOUGTNUA TO dThPEl Ge [
otoifa. H otoifa Aetrtovpyel pe ™ Aoywun lifo (last in first out), étolr dote 6TV 0 YPNOTNG
natoel To kovuni “back” tng cvokevng o Tpéyov Activity va KoTooTpapel kot To TEleVTaio Vo

avoktnOet.
Activity Lifecycle (Kvkhog Zong ApastnprotTnToc)

Ta Activities, 6mwg 6Aa Ta. components tov Android, eivot Java KAGGELG Kot £X0VV GLYKEKPIUEVO
KOKAo {ong, mov e€aptdral amd T evépyeleg Tov xpnotn [23]. Aniadr, T0 GTIYHOTLTO TOV
Activity aAldalel kataotdoelg katd ™ Sudpkeln ™G (ONG TOV, EKTEADVTAG GLYKEKPUUEVEG
uebodovg - events (copfdavra), dnwg eaivetal kot otV Ewova 4.6, [1e amoTéAecHO VAL LTOPOVLLE

va eEAEYEOVUE TN GLUTEPLPOPE TOV VAOTOLDVTAG KOJIKO GTIC 0vTioToryeg pebddovg [24].

» onCreate(Bundle)
KaAeitor 6tav to Activity dnpovpyeitor yio tpdt eopd. To Bundle givor avrtikeipevo
TOPOUETPOV TOL TEPIEYXEL OAN TNV Tponyovuevn Kotdotoon tov Activity. Ildvtote
akolovBel ) extéleon g nebddov onStart().

» onRestart()
KaAeiton 6tav o activity éxel otaparioet kot tpv Eekvnoet Eavad. [Tdvtote akolovbein
ektéleon g pebddov onStart().

» onStart()
KaAeiton 6tav to Activity yivetat opatd oto ypriotn. Akorovdel ) ektéleon g pebddov
onResume() €av n dpacTNPLOTNTO EPYETOL OTO TPOCKNVIO 1 M ektéleon ¢ nebddov
onStop() eav n dpacTnpPdTTA GTAUOTA VO PPICKETAL GTO TPOGKNAVIO.

» onResume()
Exteheiton otav 1o Activity apyilet va oAAnAemidpd pe o ypot. e avti ™ @don to
Activity Bpioketor omnv kopven g otoifag dpaoctnplotitov. [Tdvrote akolovbei n

ektéleon g nebddov onPause().
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» onPause()
KaAeitor 6tav to cuotnua €ToACETOL VO ETOVOPEPEL GTO TPOGKNVIO EVOL TPOTYOVLEVO
Activity. Xpnoponoteitat yio amobnikevon 0 mv tov oAloydv 6€ KaOOAMKAE dedopéva.
Axolovbei 1 extéleon g pnebodov onResume() dv n dpactnpiotta yopilel Eava 6to
TPOGKNVIO N M ekTédeon g pebdoov onStop() €dv mn dpooTNPOTNTO GTAUATO Vo
BpilokeTot 6T0 TPOGKNVIO.

» onStop()
KaAeitar 6tov to Activity dev gival opatd mAéov 6To XpnoTh, ENEWN KATOW0 GALO ExEL
épbel oto mpooknvio. Axoiovfel m extéleon g pebodov onRestart() edv 1
JPACTNPLOTNTO £PYETOL GTO TPOCKNVIO Y10 VO CAANAETOPACEL [LE TO ¥PNOTN N 1) EKTELEOT
™¢ nebddov onDestroy() edv 1 SpacTNPOTNTO KOTOGTPEPETOL.

» onDestroy()
KaAeiton mpv 1o Activity Kataotpagel amd evépyeia Tov ¥pHoTN N KAl TOL GLGTHUATOG,

0€ MEPMTMOGELS TOL YPedleTon eE01KOVOUNOT TOPWV.
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User navigates
to the activity

-

Apps with higher priority onPause()

nead memory

onCreate()

}

onStart() - onRestart()

¢ A

onResume() -

Another activity comes
into the foreground

ser returns
* to the activity

I
The activity is
no longer visible

User navigates
* to the activity

onStop() J

The activity is finishing or
being destroyed by the system

v

onDestroy()

Activity
shut down

Ewodva 4.6: Kokhog Long Android Activity
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4.4.2 Broadcast Receivers

"Evag Broadcast Receiver sivat évo cuatatiko (component) tov Android, to omoio exteleiton o
ovYKeKpEVO ovuPdvto (events) mov mpokoloOviol €ite omd TNV EQOPUOYN €ite amd TO
ovomuo. o mapdderypo, pmopel va dnuovpyndei évag Broadcast Receiver yo to coufav
ocvotiuatog ACTION_BOOT_COMPLETED, o omoiog gvepyomoleital kdBe @opd mOL 1) GLGKELN

0AOKANPAOVEL TN J1UOKAGT0 EKKIVIONG TNG.

o va Aertovpyncetr o receiver, o mpémel vo. Exovpe ONAMOEL TOv receiver alld kai to
avtiotoyyo event oto apyeio — poavipéotro (AndroidManifest.xml) g epapuoyng. Emiong,
VIAPYEL M dvuvaToTNTO. Vo yivel eyypaen (register) tov receiver Juvopikd, HECO KOOIKO,

ypnoponowdvtag t nébodo Context.registerReceiver(). (mmyn [25], [26])

4.4.3 Services

‘Eva Service eivar éva ovotatikd (component) tov Android, to omoio ekteAdel paKpoypoOVieg
gpyacieg 610 TapAcKAVIo Kou Ogv omortel demapn ypniot (user interface). Ta Services

AEITOVPYOVV GTO TOPUCKNVIO OKOUO KL oV 1] AgtTovpyia TG epapuoyng otapatiost. (Inyn [27])

Y7apyovv tpidv 0@V Service:

Service

Amotelel ) Pooikn vAomoinom tov Service component kot givol avtd mov Bo ypnopomomel
kow otnv Android geoppoyn — meAdtn ywo. v vAomoinom tng vanpeciag mopoacknviov. H
Aertovpylon tov Eexwvd pe v ektédeom TG €vioAng Context.startService(QQoamd éva
ovotatikd Omwg my éva Activity kot yio vo oTOpOTNOEL TPEMEL VO EKTEAEGTEL 1 EVTOAN
stopSelf() 1 stopService(). To peovékmud tov eivar 6tL Agtrtovpyel 6to KOPLO VAU
ektéheong g epappoyng (main thread), omdte edv Oéhovpe vo eKTELECEL OmMOUTNTIKEG OE
VIOAOYIGTIKOVG TTOPOVS EPYAGIES, TPEMEL va. To ekteAécovpe o€ Eeywpiotd viuo (thread). Avto

TO EMTVYYOVOVUE UE TN YPNOLoToinon ¢ kKAGdong AsyncTask [28]. (mnyn [27])

31



O kvKhog Lmng evig Service viomoteitat e Tig mapakaTom peBddovg — cupuPava (events):

» onCreate()

Elvar m mpodt) péBodog mov koAeitor oto kdkho Lwng tov Service, otav avtd
onuovpyeitar yioo TpdT POopd. OndTE 0D UTOPOVUE VO VAOTOMGOVUE EVTOAEG KOl
OGLVOPTAGELG TOL OELOVE VO EKTEAEGTOVV TNV TPAOTY POPE TOV dNovpyEiTaL To Service.
onStartCommand()

To ocvotua koAet avt) ™ pébodo Otav exteheiton m evioAn startService(). H
KAfon avt) ™¢ nebddov pag SnAdvel 0Tt To Service Aeltovpyel 6GTo TOPACKNAVIO, OTOTE
€00 gtval T0 PEPOC OOV UTOPOVILE VO YPAWYOVLLE KOJIKO Y10l Vo, opicovpe T Aettovpyio
tov. [0 va oTopotioel T0 Service mpémel vo KOAEGOLUE TNV €VToAn stopSelfn
stopService().

onDestroy()

To cbomua kaAet avt ™ pébodo 6Tav to Service otapatd va Asttovpyei. Ed® npémnet va
VAOTOUCOVLE KMOKO TTOL VO EAEVOEPDVEL OEGUEVUEVOVS TOPOVS OO TNV VAOTOINGN LOG

KOt TN AEltovpyio Tov Service.

Intent Service

To IntentService anotekei vmokAdon g KAdong Service kot EEKva Kot autd TN Agrtovpyio Tov

pue Vv ektéleon TG €vioAng Context.startService(). Xpnoyomoleital yio €KTEAEOT

OCLYKEKPIUEVNG EPYOCING TTOV AEITOVPYEL GTO TOPACKNVIO KO GTI) GUVEXELD GTAUATH, ONAAOT O

yperaleton 1 eKTEAEST TNG EVIOANG StopSel ().

O xvKhog {ong tov, emmpocheta and o Paoikd Service, mepiéyel v vAomoinon g uebddov

onHandlelntent() mov ekteleitan o Egymproto viua (worker thread), pe amotélespa vo unv

xpEWLETAL VO VAOTOGOVHE KMOKO YU 0wTO T0 oKkoTd (Y AsyncTask). OLAo¢ 0 KOIKOG OV

opilet ) Aertovpyia Tov IntentService viomoteitan o ot ™ péBodo. (tmyn [27])
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Bound Service

To bound service Eekwvd pe v extéleon g eviong bindService(). Tlopéyel pio diemapn
TOMOV TTEAQTN — €ELMNPETN, TOV EMITPENEL GE GLGTATIKA TNG EPOUPLOYNG VA eivarl cuvoedepéva e
70 Service kat vo, oAAnAemdpovv poli tov, otéAvovtag outnpata (requests) kot Aappavovtag to
AMOTEAEGLLOTO, YPNOUOTOIDVTAG TEYVIKN gvdoemkowvmviag dwdkaciov (IPC). To bound
service Aettovpyei 660 T0 CLGTATIKO THG EPAPUOYNG TTOV Eival GLVIESEUEVO Holl TOV Aettovpyei.

MoMg mayel ) Aertovpyia Tov, oTapaTd Vo Aettovpyet Kot To Service. (ayn [27])

Me ta bound service de 0o aoxoinbd kabOAOL oTNV VAOTOINGOM NG EQOPUOYNS, O10TL

YPEWLONOCTE Vo SEIVICE OV VO AETOVPYEL GUVEYMG GTO TMAPUCKNVIO, OKOUO KOl HETO TO

KAelGIO TG EPAPUOYNIG.

4.4.4 Intents

To Intent eivar éva Java avtikeipevo avtariayng unvopdtov peta&d Android cvototikdv
(Activities, Broadcast Receivers, Services) pe okomd Tnv mpoypotonoinon piag evépyelog

(action) omd 10 cvoTOTIKO TTOV dEYETAL TV KANOTN. YTApYouv TPelg BepeMdong meEPmTOCELS

xpnong: (mmyn [29])

> Evopln véoo Activity
Mmopodpe va dnpovpynocovue éva véo ottypidotomo evog Activity péoom g pebodov
StartActivity(), mepvoviag o¢ mapapetpo éva Intent. To Intent meprypdoper moto
Activity Oa Eexvnoet Ko Tepi€yet OAa ta omapaitnTa dedopéva Y anTo.

> Evopln véov Service
Mmopodpe va Eekiviioovpe éva Service péom g pebodov StartService(), TEPVOVTOG
o¢ mapapetpo éva Intent. To Intent meprypdoet to Service mov o Eexvioel kot mepEyet
oo To amopoitnta dedopéva Y’ oTd.

» Ilopddoon evog Broadcast
Ta Broadcast sivor pnvopato mov Aopfdvovy ol €QOPUOYEC Kol GLYKEKPIUEVO OL
receivers, mov avaivoape tponyovuévms. To Broadcast unvopoto to otéAvovue pe Tig
uebddovg sendBroadcast(), sendOrderedBroadcast(), sendStickyBroadcast()

pe mopdpetpo to Intent mov meprypdpel v evépyeta.
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Ta Intents yopilovtot og dvo katnyopiec: (mmyn [29])

» Explicit Intents
KabBopifovv o cvotatikd (Android component) mov Oa Eekivioel dnAdvovtag to Gvoud
tov. Kvpiowg ypnoipwomoovvrar o6tav 0€lovpe vo EeKivioovpe pio dpactnploTnTa
(Activity) oty id1a epappoyn, ool yvmpilovpe to dvoua g KAGoNG.

» Implicit Intents
Agv xaBopilovv 10 dvopa Tov cvotatikov mov Ba Eekvnoel, 0AAG ONAGVOLV TNV
evépyela mov Béhovv va mpayuatomombei. To cvotuo tov Android eivar avtd mov
amoeacilel oo cvotatikd Oa Eekvhoel, yvopiloviag, péoom tov Intent eidtpov, Tig
evépyeleg mov vrootnpilel (Ewova 4.7). Ta Implicit Intents ypnowonowodvior kvpiog
otav dev E€povpe TO OVOHO TOV GLOTOTIKOD TOv BEAOVLUE VO TPOYUOTOTOUCEL TNV
evépyewn, M Otav BElovpe M oVYKEKPWEVN EvEPYEWL Vo mpaypotomombel  amd

OTO1001TOTE GLGTATIKO OTOLUGONTTOTE EPAPLOYNG LITOCTNPILEL TNV EVEPYELDL.

J Intent ] [ Intent \
startActivity() onCreate()
" v
Activity B

Ewova 4.7: "Evapén véov Activity péow Implicit Intent
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4.5 Alarm Manager

O Alarm Manager dwyepiletar too Alarms, to omoior divovv T dvvatdTTA GE EPAPUOYEG
Android va mpoympovv oe Aertovpyieg mov Eyovv oXEGN ME TO XPOVO, Ol OToieg UTOpPEL Vo
TPOYUATOTOOVVTOL Kol €KTOG Agrtovpyiog g epappoyns. o mapdoetypa, pmopodue vo
ypnowonomoovpe tov Alarm Manager yw va Eekwnoovue pio dwadikacio M omoia va

emavorappaveron ke pépa. (myn [30])
Ta yopakmpiotikd toug gival ta eENG:

» BO¢tovv og Aettovpyia Intents oe kaBopiopuévn xpovikn GTIyUn 1 TEPLOOTKA

» Xpnowonotovvtal oe cuvdvacud pe Broadcast receivers yia va Eekivijcouv Services ko
VO TPOYLOTOTOWCOVV GALEG AEITOVPYIES.

» Avvatdémto Astrtovpylog €KTOC €QAPUOYNG, omdte pmopel vo ypnolpwomomdel yio va
aVIVEDOEL EVEPYELEG KO GUUPAVTA, aKOL KOt OTOV 1| GLOKEVT PPIoKETAL O KOTAGTAOT)
«omvovy (sleep mode).

» Tlpocpépovv gotkovoumon mopwv, amd T1 CTIYUN TOL pHog divouv TN duvatdtnta va
TPOYPUUUOTICOVE EVEPYELES KO DLUOIKAGIES, OLPOPETIKA B NUOCTOV OVOYKOGUEVOL VO,

TPEYOVLLE GVVEYMG GTO TOPOUCKNVIO SErVICES TOV VO TPOLYUATOTOLOVV TIG EPYOCIES.

Ta Alarms diakpivovtol 6Tovg TOPAKAT® TOTOVG:

» ELAPSED _REAL_TIME
Extelel v evépyetla pe faon 1o ypdvo mov €xel mopEABeL amd T GTIYUN TOL 1| GUCKELT
1£0nKe og Aertovpyia, aAAd dev ektedeitan eav 1 cvokevn Ppioketar oe Sleep mode.

» ELAPSED REAL_TIME_WAKEUP
H S10popd tov amd v mponyovuevn mepintmwon givar 6Tl ov 1 cuokev PpiokeTol o€
sleep mode, v 0¢tel o€ Aettovpyia Ko ekTeELEl TV EVEPYELOL.

» RTC
Extedel v evépyewn oe koBopiopévn YpoviKy oTiyur, ARG Oev eKTEAEitaLl €4V 1
ovokevn Ppioketan og sleep mode.

» RTC_WAKEUP

—

Eumvd” TNV CLGKELN KOl EKTEAEL TNV EVEPYELX GE KOBOPIGUEVN YPOVIKT GTLYUN.

O Alarm Manager 6o ypnoomombei otnv epapuoyn — tehdtg yo va. EEKva to Service mov o
TPOYUATOTOLEL TIC LETPNOELS, LLE PACT) TIC TPOTIUNGELS TOV YPNOTI.
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4.6 Location API

‘Evo amd o Lovadikd xopaKTnpIoTIKG TOV EPUPUOYOV 68 EEVTTVEG GLGKEVES ival 1) SVVATOTNTA
emiyvoong 0éomg (location awareness). O kOpiog Adyog mov avthy 1 dvvatdTnTa €ivor TOAD
APNOUN, EYKELTOL GTO YEYOVOG OTL O1 YPNOTES TETOUDY GLGKEVOV £YOLV LAl TOVG GUVEXELD OVTEG
TIG GUOKEVEG, HE OMOTEAEGHO 1 dvvatdTNTo EmMyvoong 0éong o€ €ApPUOYEG VO TPOGPEPEL

oAokAnpopéva amoteléopota. (mnyn [31])

H dvvatoétnta avt entvuyydvetar oe Android spoppoyég HEGM TEYVOAOYIDV OV LOG TOPEXOVV
aVTEG 01 GLOKEVEG, OTwc To GPS, 1 néBodog tprymvicpov o diktva Kivntig ThAEQmVing, ALl

kot péom Wi-fi dicrdvov. (tmyn [32])

To Aertovpywd Android pog mapéyet 6vo dapopetikd APl yia va emtvyovpe entyvoon 0éonc.
To android.location makéto, mov givar ko To Tokodtepo kar to Google Play services location

API, mov mpowbeitonr and v Google kot amartei v eykatdotacn g vanpeciog Google Play.

Mo tic petpnoelg ™G vanpeciog mopAcKNVIov, OV  €PAPUOYY] TOL  ONUIOVPYNONKE,
ypnoonomOnke 1 diemaen (interface) FusedLocationProviderApi, mov napéyetal oto Google
Play services location API, A6y®m tov yeyovotog OtL mpoteivetan amd tv Google, evd oty
viomoinon g OnDemand pétpnong, mov Pacictmke oMV TOAMOTEPT VAOTOINGT TOV

Kopaovidm Niwkoraov, ypnoonomdnke o LocationManager a6 to makéto android.location.
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5 APXITEKTONIKH XYXTHMATOX

Ymv Ewova 5.1 omotvmdvetor 1 0pYLTEKTOVIKY] TOL GULOGTHUOTOS TOL TEPAAUPAvVEL TNV

epappoyn mov vaomomooape. H mhatedppa arotereitar and 6vo pépn:

e Eopoappoyn — nehdtng (client app)
o Evmmpemrtéc epappoymv (app servers)

H Epappoyn — meddtng arotelel v location — based crowdsourcing epoappoyn mov vAomoinoa
Y0 GUOKEVEG KIVITHG TNAEQ®VIOG Kol TAUTAETEG 6€ Aeltovpykd cvatnuo Android yia Adyovg
nov Bo avoddow 610 emdOpevo Kepaiawo. H epappoyn eivoar vredBovn yuo v mpaypotomoinon
TOV UETPNCEMV KOl TNV OVOTOPAGTACT] TOVG GE YNPLKOVS YEMYPAPIKOUS Ydptes. Ot HeTpkég
amodoong OktHov Yo TG omoieg yivovtol ot PETPAOEIS €ivar 1 ToybTNTO ANYNG dedoUEV@OV
(downlink), tayvtnta amooctoing (uplink), ypovog ping otov e&umnpétn pag oty devhuvon
83.212.113.47 (ping to personal server) kot ypovog ping ot eévanpétn g google (ping to

google server).

O1 E&uanpettég emcovovoiv pe Tig epapuoyég — mehdteg (client apps) ko ivar veevhovor yia
TN GLAAOYN Kot amoBNKELON TV OESOUEVMV OV TPOEPYOVTUL OO TIG LETPTOELS TOV CUOKEVMV.
Eniong, mapéyovv avtd ta dedopéva oTIC KIVNTEG GUOKEVEG Y10L TV OMOTOTMOOT TOV LETPNCEDV
o€ YNELoKovS YAPTES, OAAL KOl Y10 TNV TOPOVGINCT) CTOTICTIKOV CTOLYEI®V Y10 TIC UETPNOELS.
ITio ovykekpipéva, ot e&umnpetTég PPICKOVTOL GE EIKOVIKY UNXOvVT TOV «mkeavov» (0keanos
cloud) otn devbuvon http://83.212.113.47, pe Aertovpywkd cvotnuo Ubuntu 12.04 LTS (Long

Term Support). AvaAvtikd Teptéyouv:

e ’'Evav molvvnuotikd e&omnpétn (multithreated server), o onoiog €yet vAomomOel oe Java
ue teyvikn ServerSocket (avtoiloayn TCP pnvoudrov), mov ypnoipomnotleitor and Tig
EPOPUOYEG — TEAATES YO TNV TPOGOUOIMOTN TNG UETPNONG TOV UETPIKOV 0OmOI0oNG
acVOppotov dwtowv downlink, uplink kot 6vo eWdodv ping. H cvykekpyévn vAomoinon
&xel vioBembel and ™V wroygakn tov Kopovidtn Nwodioov [1], émov vrdpyovv
AVOALTIKES 0OMYies.

e Mia Bdon oedopévov MySQL 5.5.41 omyv moépta 3306, 6mov amoBnkevovtal to
J€JOUEVH TOV LETPNCEMY KOl 01 GUCKEVES TOV CLUUUETEXOVV G’ OVTEG.

e ’'Evag Apache web server ommv mopta 80 pe eykoteommuévn PHP 5.3.10, 6mov éyet
viomomBel kddwkag oe PHP, mov déyeton ta dedopéva tov petpioswv o popen HTTP
POST Request kot ta amoOnkevet ot Paon dedopévmv. H cuykekpyiévn viomoinon £xet
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v100eOei and v wruyaxn Tov Kopovidt Nikodiaov [1] pe kdmoteg pikpég mpoodnieg
kot PeAtiwoelc. Emiong, €xet viAomomBel kddwag PHP yio v amobrkevon ot Pdon
dedopévav Tv cvokev®mv Android mov eyypagovtar oty vanpecio GCM.

e 'Evag Apache Tomcat 7.0.26 omv mopta 8888, dmov &yxel eykatactabei o Geoserver
2.6.0, o omoiog ypnoylomoteitan amd TG EQUPUOYEG — TEAATEG YO TNV OTEIKOVIOT] TMOV
LETPNOEWDV GE YEOYPUPIKOVS YAPTES. AVOAVTIKEG 00NYIEG EYKATACTOONG KOl XPTONG TOL
Geoserver avagépovtal oty wroytokn tov Kopovidtn Nikdraov [1].

e ’'Evag Glassfish server 3.1.2 omv nopta 8080, otov omoio €xm Omuovpyncer évo
NetBeans Java project pe RESTFul services, pe kdpto okomd v Topoy OTUTICTIKOV
OTOLEI®V OTIC EPAPUOYES — TEAUTES TOV UETPNCEDV TOV OGVPUATOV SIKTVMV.

e GCM application server [33], o omoioc viomowitaw oe Glassfish kot otélver HTTP
unvopota 6Tig epapuoyég — meldrteg oe poper JSSON (JavaScript Object Notation), ke
QOpa OV €1GAYETOL VEQ KOUTAVIO (YEOYPOQIKY TEPOYN WETPNOE®V) oTn Pdon.

[Ipokerton yio vanpecio thg Google mov o avorlvcovpe oty Tapdypapo 6.3.

O LOY0G OV XPNOOTOINGA TIG TAPAUTAVE® TEYVOAOYIES Yol TV LAOTOIMNGON TV ELANPETNTOV
KOL TOV AEITOVPYIKOD GLOTHUATOG, £ivarl d10TL PacioTnko 6TV TPOHTAPYOVGH VAOTOINGN TOL
Kopovidm Nwkdraov (extog and to 000 tehevtaio bullets). Tkondc pov, dmwg avépepa Kot
OTNV TPOTYOVLEVT TOPAYPAPO, TAV VO 0GYOANOD TEPIGGOTEPO LLE TNV EMEKTACT THG EPOPLOYNG
— MEAATN Y10 KIVNTEC GLOKEVEG KL OYL VoL ONUOVPYNC® KATL Ad TV apyn oo TN GTIYUN| OV

KAt T€T010 £iye oM vVAOTONOEL
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Send HTTP M;_-ssages

b

/
/

- Re-ceiving Measurements [:]
- RESTFul HTTP Get Requests

Application Server - HTTP Requests to GeoServer MySQL Database
http://83.212.113.47 http://83.212.113.47:1521

INTERNET

GCM Server =
Cellular

tower

28]

Wi-Fi access point

O
E\—Find Locationvia GPS——————

Ewova 5.1: Apyttektoviki ZuoTHUATOG

Onwg eaivetonr kow omv Ewova 5.1, o yprotng ypnowonolel v epapuoyn — meldtn HEcw
KWWNT®OV ovokevdv (Smartphones 1 toumiétec). H epapuoyn, péom GPS, avaxtd tig
CULVTETOYUEVEG TNG YEWYPAPIKNG BEong Tov ypnotn. Mmopel va cuvdéetal 6To d1adikTLO HECH
wi-fi | péow tov dikTvoV KIvNTAG TNAEPOViaG, omdte umopel vo emkovevel pe tov application
Server yio vo, TpoyloTonolEl TG LETPNOELS TOV TEGGAPMOV UETPIKAOV OO0 TOV SIKTOHOV, TOL
AVOPEPOLE TOPOTAVED. META TNV TPAYLLOTOTOINGN TOV UETPNCEWDY, UTOPEL VO ATOCTEAAEL GTOV
application server ta anotehéouata, ®ote vo, anobnkevoviar ot Paomn dedopévov MySQL. H
epapuoyn emiong, mpaypotomolei HTTP outhuota (requests) otov GeoServer vy v
YEOYPOUPIKN OTMEKOVIOT TOV UETPioE®V o€ Yapteg tng google xar RESTFul HTTP GET
artiuoto otov Glassfish yw va avoktioet dedopéva mov €xovv omobnkevtel ot Pdon

dedopévaov MySQL. O application server, télog, ki popd mov ot Pdor dedouévmv eledyeTat
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véa kapmavia (0o avolvdel 6to endpevo kepdiaio), otélvel otov GCM server, HTTP unvoposra,
nov mepEyovv oe poper] JSON OAec T1g evepyéc Kaumdvieg (1 CLYKEKPIUEVT] dladKOGTo EYEL
viomombei ot petomruyakn epyacio tov Gerti Nurka [34]). O GCM server, otn cuvéyela,
OTEAVEL GE OLEG TIG KIVITEC GVOKEVEG TOV EYOVV EYYPOAPEL GTN GLYKEKPIUEVT vanpeaio (register)
TIG VEEC KOUTAVIEG, Ol omoieg AapPdvovtal oty €Qapuoyn — TEAATNG TG GUGKELNG Ond TOV

GCM client [35], mov €yet vAomomOel amd gpdg Kot Oa avaAvbei 6To emOUEVO KEPAANLO.
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6 YAOIIOIHXH

6.1 Teprypagn E@uppoyng

6.1.1 Ipovnapyovca Yromoinon

Onwg avagépope Kot Topomdve, N €POPUOYR TOL dNUoLPYHONKE ypnolponotel v 10w
pebodoroyior LETPACE®V LE TNV EQAPLOYY TNG TTVYOKNG epyaciog Tov Kopwovidt Nukdraov.
[Tio ovykekpyéva, ypnolpomomonKe yio Tic LETPNOELS 0 KOG TG [1], pe kdmoleg TeyVIKES
Bertiwoels. YwobetnOnke omv epoppoyq — meidt mn socket client viomoinon oe Java
(SpeedTester.java, Ping.java) kot ot pepid tov dSwkopot| 1 Socket server vlomoinon
(Server.class, SubServerThread.class, TestingServer.class) yiwo v mpocopoimon TOV HETPIKOV
amb6O06NG SIKTVOV Kol amocTtoAng pPing. H eykotdotacn kot mapapetpomroinon tov GeoServer
otov Tomcat, 6mwg kot 1 dnuovpyia tev Styles anewdviong tov petprioemv (downlink, uplink,
pingl, ping2) éywav copeova pe Tig 0dnYieg ™ epyaciag [1]. Emmpocheta, yio tv amekovion
TOV HETPNOEMV LE TEYVIKEG cOVINENG dedopévev, cOpemva pe tov odyopiduo Barnes Surface,
dnuovpynnkav amd tov Gerti Nurka (epyacio [34]) véa styles yio «dbe petpiky
(DownLinkBarnesSurface, UplinkBarnesSurface, PingOurServerBarnesSurface,
PingGoogleBarnesSurface), apot eykotactddnke otov GeoServer mpdta n Bpiodikn WPS™,
O1 PETPNGEIS OV TTPAYLOTOTTOOVVTOL amofdnkedovtatl o€ vadpyovta mivaxe ™ [1] g Paong
dedopévev MySQL, otov omoio éxovpe mpocsbécel emmAéov media mov a@opohv T0 ¥PNOTY, TNV
akpifelo pétpnong, to ovopo (SSID (service set identifier) yio wi-fi ko mdpoyo y xkwvnty

TNAEQPOVIOY) KOL TNV TOYOTNTO TOL SIKTVOV.

H epyacia [1], mpaypatomotei petpioelg eni t0mov katd mopoyyeriio tov ypnotn. Exeldn avt n
Aerrovpyio vpye dwbéoyun, Bedpnoa 6tL Ba pmopovce va evoouat®mOel TN vEa QapLoY ®G

uio emmiéov dvvatdtnta (OnDemandActivity.java).

3 http://docs.geoserver.org/stable/en/user/extensions/wps/install.html
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6.1.2 Enéktaon

H epyoasio Paciotnke oty avamntvén g epappoyng — meAdrtn, n omoio vAomowOnke oe
Aertovpykd cvotue Android. O Aoyog mov emlExOnKe T0 GVYKEKPIUEVO AEITOVPYIKO GVGTNUA
gtvor 010t1L, VPPV LE TN HEAETN mov Eywve oty Topdypaeo 4.1, to Android sivar to mo

d100e00UEVO AELTOVPYIKO Y10 EEVTTVEG GLOKEVES Ko TopmAéTeg [19].

H epappoyn Aertovpyei oe cuokevég mov €yovv eykoataotuévo Android APl emmédov 11 ko
v (éxdoon 3.0 kot TAvm) e 6TOYEVOT TIG GLOKEVEG TOL «Tpéyovvy» Android APl emmédov 19
(éxdoon KitKat 4.4.2). H amdépacn avt) Paciotmke otn peAETn ypnong mov &ywve oty
napdypoeo 4.3 otav ekivnoa v vAomoinon g epappoyns (AekéuPplog 2014) Bacilopevog
oto duypappa ¢ Ewdvag 4.3, 6nov avaivetarl 1otopikd 1 eEEMEN TV ekddcemv Android.
uepa (Ampilog tov 2015) eaiveton 6Tt M WPOPAEYN HOL NTAV EMTVYNG, OPOV M TIO
dwadedopévn ékdoon Android eivon | KitKat 4.4 pe nocooté 41,4% (Ewodva 4.4). Zvvohkd, tov
Ampidio tov 2015, pormg éva mocootd 6,8% ypnolwonolel €KOOGELS TPOYEVESTEPEG TNG
Honeycomb 3.0 (Android API 11), nococtd 10 omoio teivel va eayiotomombei. Emeidn Aowmdyv,
Nnbeha va ypnowomomom Kdamoleg Kowvovpyleg Pipiobrkeg mov dev vmootpilovion amd

nohodtepeg exddoelg Android, amogdoica va BAAm owTdV TOV TEPIOPIGHO.

H apyum o06vn mg epappoyng, o6mwg eaivetar oty Ewova 6.1, mepiéyet 10 kdplo pevod

EMAOYDV:
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Q il 41244

® HuaServiceTester2

Test On Demand
Start Service

Map/Statistics

Active Campaigns

Settings

Ewova 6.1: Apywr| 006vn epopproyng

» Test On Demand: Eivatl n Agttovpyio entOMIOC HETPNONG TOV EVEOUOTOONKE amd TNV
epyacia [1], 6mwg avapépape TopomTavo.

» Start Service: H facikr Aettovpyia g epappoyns. [otdvtag o xpome owtd 1o Kovumri
Eekva TV vANPECia TAPACKNVIOV, 1 0Toio. SOVAEDEL GLVEXDS OGO N GLGKELN Elval Gg
Aerrovpyia, axdpa ki av kKAeicovpe v gpapuoyn. H vanpecio mapacknviov aviyvevet
TNV KOTAOTOOT SIKTVOV, TIG EMA0YEG TOL Ypnotn (Settings) kot mpoywpd o mePLOdIKES
petpnoelg g amddoong tov dwktvov. Ilpodmdbeon v va mpaypoatomombovv ot
LETPNOELG Elval VAL IKOVOTOIOVVTOL TOL KPITNPL0L L0G TOVAXYIGTOV EVEPYNG KOUTAVIOG KO
01 EMAOYEG TOV XPNOTN.

» Mapl/Statistics: Ertloynq mov pag odnyet oe pia véa 006vn pe vropevov, 0nmg eoivetat
omv Ewova 6.2. Ot emhoyEg €0® apopovV TNV YPOUQIKT OTEIKOVIOT] TOV UETPNCEDV GE
yapteg g Google, pe dwpopa eiktpa (Ba avaivBodv ce 181KO KePAAULO), Kol TIG

006vec OTOTIOTIKOV OTOYEI®V OC®MV 0QOpd TIC KOUTAVIEG Kol TS HeTpnoels. Ta
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dedopéva  avaktovior pécow RESTFuUl diemaphg mov éyovue OMUOVPYHGEL GTOV

dwakopot epappoymv (application server) Glassfish.

o
>
-

Map/Statistics

Show Map
Campaigns Stats
Network Types Stats
Metrics Stats

Mobile Op Comparison

Ewova 6.2: O06vn vopevon papuoyng

» Active Campaigns: Ot evepyég KOUTAVIEG EIVOL YEDOYPUPIKES TEPIOYES LE CLYKEKPIUEVQL
yopoktnpotikd. Tig evepyég kapmdavieg Tic opilovv ot ypNoteg TG OOOIKTLOKNG
€QPUOYNG TOL €xel dnpuovpynOet and tov Gerti Nurka, ota TAaiclo TG HETUMTUYIKNG
T0V gpyaciog [34]. H epapproyn Hog EVNUEPOVETOL LLE TO APYELD TOV EVEPYDV KOUTOAVIOV
pnéom g vanpeciog GCM, mov Ba avalvcovpe oe €0k mapdypapo. O poAog TV
Kopmovidv etvar var Bétovv  ympoyxpovikd Op €vidg tov omoimv Ba yivovtor ot
uetpnoelg and v vanpecio mapacknviov (TestSevice) wavomolidvtag TAVTOYPOVA
GUYKEKPILEVO, YOPOKTNPIOTIKA, OTTMG o) TO €i00¢ TG cvvdeong (wi-fi 1 mobile), B) to
Op1o TaYVTNTOG TNG GLOKEVNG KO ¥) To Opto akpifetog g Béong g ovokevng (Ewova
6.3).

44



(@ Active Campaigns

Retrieve Active Campaigns

Name: HAROKOPEIO

Expires: Tue Nov 24 17:00:00 EST 2015
Network Type: wifi

Latitude: 37.9624

Longitude: 23.7013

Radius Limit: 100 m

Max Accuracy: 150 m

Max Velocity: 10 m/s

Name: ATHENS

Expires: Wed Nov 25 17.00.00 EST 2015
Network Type: both

Latitude: 37.9861

Longitude: 23.7305

Radius Limit: 1500 m

Max Accuracy: 1400 m

Max Velocity: 10 m/s

Name: DAFNI
Expires: Thu Mar 24 18:00:00 EDT 2016

Ewdva 6.3: Evepyéc Kapmdvieg epappoyng

» Settings: O06vn pvOuicemv gpappoyng (Ewdva 6.4). Kabopilovior ot mpotiunoelg tov
APNOTN GYETIKA LLE TNV TPAYUOTOTOINGT] TOV LETPHGEMV OO TNV LINPEGIO TOPACKNVIOL.
O1 dwBéoipeg emhoyég etvat:

0 Network Types: Ettiéyetat o tHmog d1ktHhov mov BEAOVUE VO TPOLYLULOTOTO GOV E
uetpnoeic. (Emioyéc: Both, Mobile Data, Wi-Fi), (Ewova 6.5)

0 Mobile Data Usage: Xe mepumtdoelg pétpnong o€ diktvo Kvntng ThAEQviag,
opiletar pnvwio o6po ypnong odedopévov oe MB yuo vo amogevyoviot
avemBounteg ypewoelc. (Euwova 6.6)

0 Mobile Testing Frequency: Kabopiletal 1 cvyvotto HETPNONG O TEPUMTAOCELS
uétpnong oe diktvo Kivnmg miepoviog. (Emoyéc: 5-10-30 minutes, 1-2-6-12
hours, 1 day)

0 Wi-Fi Testing Frequency: Kabopiletar n ocvyvotnta pETPNONG O MEPIMTAOCELS
uétpnong ot diktvo Wi-fi. (Emhoyég: 5-10-30 minutes, 1-2-6-12 hours, 1 day)

» Close: Entloyn €£680v amnd v epapuroym.
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9 Sifl a 4:00

@ Settings

NETWORK MEASUREMENTS

Network Types

Choose Network Type for measurements

MOBILE DATA SETTINGS

Mobile Data Usage
Remaining: 200.0(MB)

Mobile Testing Frequency
WI-FI SETTINGS

Wi-Fi Testing Frequency

Ewova 6.4: O06vn TTpotiuncewv yprot (Settings)

Network Types

Both

Mobile Data

Wi-Fi

Ewova 6.5: TTapdBupo emAoyng TOTOL SIKTVOL Y10, LETPTCELG

46



Mobile Data Usage per Month
(MB)

200

Cancel

| Ewcova 6.6: 0plo ypiong dedopévav yio. mobile data

Wi-Fi Testing Frequency

5 minutes
10 minutes
30 minutes
1 hour

6 hours

12 hours

1 day

Cancel

Ewcova 6.7: Tlapdabupo emhoyng cuyvomrog petpnoemv oe Wifi
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6.2 Epyoieia Avantoéng Aoyiopikov

6.2.1 Emloyn IDE (Integrated Development Environment)

Mo mv emioyn avantuéng AOYIGHIKOD Yo TNV €QOPUOYN — TEAATNG oV €xEl VAoTomBel og
OLOKEVEC pe Aertovpykd ovotnua Android, eiyo dvo emdoyéc. o) To Eclipse IDE pe
eykateotuévo to ADT (Android Development Toolkit) plugin [36] yw avdrtuén epoappoydv
oe nepipdirov Android xar ) to Android Studio g JetBrains [37].

YNuepa, to emionuo vroomplopevo IDE and v Google eivar to Android Studio. Omote g
Eekvohoo oNUEPO TNV OVATTTUEN TNG EPOPLOYNG, Ba emEAeya G €PYUAEl0 TO GUYKEKPIUEVO.
Onwg 10 NoéuPpro tov 2014 mov Eekivoo TV HETATTUYIOKN LOV €£PYOCI0, TO GUYKEKPLEVO
epyareio Ppiokdtav oe beta ékdoom. Omote, emewdn exeivn v mepiodo t0 mo otabepd
neppdArov yio avantoén Aoyispkov o Android ftav to Eclipse with ADT plugin kot emmdéov

EMEON elyo peyoldTepn eumepio 6t0 cuykekpuévo epyaleio enéiela 1o cvykekpyévo IDE.

o mv avartoén g vanpeciog REST otov dwkouiot) epapuoymv (application server),
vInpyav opketég emhoyés. Katapynv, énpene va emAéEm T YAOOOH TPOYPOUUOTIGHLOD TOV Oa
ypnowonomow. Enedn n mo dwdedopévn Abon eivar 1 JAVA, oAAd Ko €TEON YPNCLOTOLD
og application server tov Glassfish, eréielo tehuca v JAVA. Ocov agopd 1o epyareio IDE,
v AOyoug kabapd tpdTEPNS eumelpiog, oAl Kot e Bewpd OTL TO CLYKEKPIUEVO ePYOLEio
drakpiveTon yo TV omAOTNTA TOV 6T KATOoKELT TV vanpeoidv REST, enéhela 1o NetBeans

IDE g Oracle.

6.2.2 Eclipse with ADT plugin

Mo va eyKoTaoTGoVUE TO £PYOAEID TPEMEL TPOTA VO EYOVUE EYKATOCTNOEL TO JDK7+ (Java
Development Toolkit 7 ka1 Tavw). Apod petapepbovpe ot oelida eykatdotaong (Ewdva 6.8)
eMAEyovpE TV €Kdoom NG Java mov BEAovpE Vo EYKOTOGTGOVUE Y10l TO AETOVPYIKO LOG

GLGTNLOL.

™ http://www.oracle.com/technetwork/java/javase/downloads/index.html
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Java SE Tu79/80

Auto-update Notice & End of Public Updates for Oracle JOK 7

Coincident with the January 2015 CPU release users with the auto-update feature
enabled will be migrated from Qracle JRE 7 to Oracle JRE 8. Also, please note this
release will be the last Oracle JDK. 7 publicly available update. For more information, and
details on how to receive longer term support for Oracle JDOK 7, please see the Oracle
Java SE Support Roadmap.

These releases includes important security fixes. Oracle strongly recommends that all Java SE
T users upgrade to one ofthese releases.
Learn more #

= Installation Instructions JDK
DOWNLOAD #

* Release Motes

= (Oracle License

= Java 3E Products Server JRE
= Third Party Licenses

= Cerified System Configurations

= Readme Files

* JDK Readme JRE

DOWNLOAD *
= JRE Readme

Early Access Releases

Early access versions of future releases ofthe JDK and the JRE are
available for testing. These early access releases include future update DOWNLOAD #
and future major releases. These releases are licensed only for testing,
notfor use in production.

JDK 8 Demos and Samples

Demos and samples of commaon tasks and new functionality available on
JDK 8. JavaFx & demos and samples are included in the JDK 8 Demos DOWNLOAD ¥
and Samples packages. The source code provided with demos and

samples for the JDK is meant to illustrate the usage of a given feature or

technigue and has been deliberately simplified.

JDK 7 and JavaFX Demos and Samples

Demos and samples of commaon tasks and new functionality available on
JDK 7. The source code provided with demos and samples for the JDK is DOWNLOAD ¥
meant to illustrate the usage of a given feature or technique and has been

deliberately simplified.

Ewova 6.8: Zelida petapoptwong JDK 7

Y1 cvvéxela, agod eykatactioovpe to Eclipse™ (emhoyn Eclipse IDE for Java Developers) to
ekteELOOE KoL peTopepopacte oty emthoyn Help->Install New Software, 6mov gicdyovpe v

emoyn ADT Plugin. IMatdvrog Next, eykadictatar to plugin. (Ewodva 6.9)

' http://eclipse.org/downloads/
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F—
Install =gl

Available Software
Check the items that you wish to install. _\9‘_
Workwith:  ADT Plugin - https://dl-ssl.geegle.com/android/eclipse/ - Add...
Find more software by working with the "Available Software Sites” preferences.
type filter text

Mame Version
[» [¥]000 Developer Tools

Select All Deselect All 6 items selected

Details

Show only the latest versions of available software [7] Hide items that are already installed
[¥] Group items by category What is already installed?

["] Show only software applicable to target environment
[¥] Contact all update sites during install to find required software

@ <Back [ hNee> nisn

Ewova 6.9: Eykatdotoon Eclipse ADT plugin

To ovykekpyévo epyodeio avantuéng mepihaupdaver tov AVD (Android Virtual Devices)
Manager, o omoiog ypnowomotei tov Android E&opowwt (Emulator) yio va mpocopoubdoet
EIKOVIKEC KIVNTEG OLOKELEC N TOUTALTEG, Omw @aivetar koi otnv Ewova 6.10. Avty 1
Aerrovpyio pog fondd modd Kotd TNV aVATTLEN TG EPAPUOYNGS, OPOV OEV EILOCTE OVOYKOGUEVOL
Vo €YKOOIGTOOUE TNV EPAPUOYY| OE TPAYLOTIKEG GUOKEVEG DOTE VO, EAEYYOVLLE T CLUUTEPIPOPEL
™G, OAAQ UmOpPOVUE VO €YKOOIGTOOUE TNV €QOPUOYN GE EIKOVIKN] GUOKELY] LE GKOMO TOV

evtomiopo opaipdtov (debugging).

H ewovikn ovokevn mov ypnoyomoinco ywoo Ty €yKoTdotocn Tng eQopuoyns sixe ooav
mAateoppa otdyevong (Target Name) v Google APIs 510tt ftav 1 povn mov gixe amd v apyn
eykateomuéva ta Google Play Services [38], ta onoia ypnowomowd oty epapuoyn. H ypnon

TOV CLYKEKPILEVOV VIINPECIOV AVOADETOL GE EO1KT] TAPAYPOPO.
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- H-,
Andral'd Virtual Device (AVD) Manage = x

Android Virtual Devices | Device Definitiuns|

List of existing Android Virtual Devices located at Ch\Users\Soulis\.android\avd

AVD Mame Target Mame Platfor... APILe.. CPU/ABI

[[] testAndroid  Android 2.2 22 8 ARM (armeahbi)

[] newavD Android 44.2 442 ARM (armeahi-v7a)

E GoogleDev Google APIs (Google Inc) ; ARM (armeabi-via)

Refresh

M A repairable Android Virtual Device. 3¢ An Android Virtual Device that failed to load. Click 'Details' to see the error,

Ewcova 6.10: AVD (Android Virtual Devices) Manager

To Android SDK (Standard Development Kit) [39] givar éva cvvoro omd PifAodnkeg kot

gpYOAElol TOL YPNOLOTOOVVTOL OO TOLG TPOYPOUUOTIOTEG YO OVATTLEN EQOUPUOYDV GE

neppdArov Android.

Avdroya pe v gpappoyn mov Béhovpe va dnuovpyncovpe, o SDK Manager pog diver
JUVOTOTNTO VO EYKATAGTACOVUE TakéTo, ekd0cemv ANdroid, eKovikéc cLOKEVES, EKOOGELS
gpyareiov owodounong kmdwka gpappoyng ( SDK Tools, SDK Platforms), aAld kot emmAéov
Biprobnkeg 6nwg Google Play Services.

Mo v avantoén g S1kng Hov eQapproyns, Onwe eaivetar kol otnv Ewova 6.11, enélea va
gyKataotiom v Tterevtaio ékdoon tov Android SDK Tools (24.2) kot tov Android SDK
Platform-tools (22). H éxdoon Android mov ypeidleton onmwodnmote eykatdotacn givar 1 4.4.2,
ywti amotelel v €kdoon — 6TOY0 NG €PapUoyNS pov. Emiong, ypedleton onwodimote va

eykataotadel g emumAéov (extra) BipaoOnkn n Google Play Services.
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Packages Tools

SDK Path: C:\Program Files (x86)\Android\android-sdk
Packages
lﬁl MName API
a ][] Tools
]+ Android SDK Tools
]+ Android SDK Platform-tools
[] + Android SDK Build-tools
[] + Android SDK Build-tools
[] + Android SDK Build-tools
]+ Android SDK Build-tools
]+ Android SDK Build-tools
]+ Android SDK Build-tools
]+ Android SDK Build-tools
]+ Android SDK Build-tools
]+ Android SDK Build-tools
i+ [W]CZ Andreid 5.1.1 (AP122)
i+ [C1CZ Andreid 5.0.1 (AP121)
i+ [C1CZ Android 4.4W.2 (AP120)
a [[][2 Android 44.2 (AP119)

[C]1§ SDK Platform 19
[ A Samples for SDK 19
[ [EE ARM EABIv7a System Image 19
[ [ Intel %86 Atom System Image 19
[[11§) Google APIs (x86 Systerm Image) 19
[]1§) Google APIs (ARM System Image) 19
[19§) Glass Development Kit Preview 19
[1[77] Sources for Android SDK 19

i+ [C1CZ Android 4.3.1 (AP118)

i+ [C1CZ Andreid 4.2.2 (AP117)

i+ [C1CZ Android 4.1.2 (AP116)

i+ [C1CZ Andreid 4.0.3 (AP115)

i+ [C1CZ Android 4.0 (AP114)

1 [C]C2 Android 3.2 (API113)

i+ [C1CZ Andreid 3.1 (AP112)

i+ [C1CZ Andreid 2.3.3 (AP110)

i+ [C1CZ Andreid 2.2 (AP18)

a ][] Extras
3 Android Support Repository
3 Android Support Library
3 Google Play services
£ Google Repository
[7] &3 Google Play APK Expansion Library
[7] ¥ Gooale Plav Billina Librars

Show: [¥] Updates/New [] Installed Select New or Updates

7] Obsolete Deselect All

Rev.

242

2201
2112

191
19.03
19.0.2
19.01

19
17

vw s BRE

Status

7 Installed
7 Installed
| Mot installed
| Mot installed
| Mot installed
7 Installed
7 Installed
7 Installed
7 Installed
7 Installed
7 Installed

7 Installed
7 Installed
7 Installed
7 Installed
7 Installed
7 Installed
| Mot installed
7 Installed

5 Update available: rev. 14
5 Update available: rev. 2211
5 Update available: rev. 24
5 Update available: rev. 17
|| Not installed

% Installed

»

m

Install 17 packages...
Delete 4 packages...

|ﬂ£-

Ewova 6.11: Android SDK Manager

6.2.3 NetBeans 8.0.2

Onwg avagépape, yuo ™ onpovpyia tov REST vanpeciov Ba ypnopomomcovpe wg epyaieio

avdntoéng to NetBeans IDE 8.0.2. Apywd, Bo mpémel vo 10 HETOAPOPTOCOVUE KOl VO TO

£YKATOGTNOOVE 6TOV VITOAOYIoT) pag. H Ewdva 6.12, pog deiyvel  oelida LeETAQOPT®ONG TOV

IDE [40]. Emiéyovue va eykotaotmoovpe tv ékdoon JavaEE, m omoila mepiéyel OAeg Tig

BProdnkeg mov ypewldpocte ywoo ™V avartvén g vanpeociog. H ovykekpyévn éxdoon

nepiExel evoopatopévo tov application server Glassfish, dvvatdtnra modd yprown dote Tpv
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EYKOTOGTNOOVUE TNV VLANPECIO GTOV TOPAYOYIKO OOKOUOTY| €QPUPUOYADV, VO UTOPOVUE VO

kavoupe deploy v vmnpecic tomKd GTOV VTOAOYIGTH HOG Yo, OOKIWOOTIKH YPHom Kot

EVTOTGUO CPOAUATOV.

NetBeans Platform | Plugins | Docs & Support

NetBeans  etseans oe

Community

Partners

HOME / Download

NetBeans IDE 8.0.2 Download

801 802 Development | Archive

Email address (optional): | | :_E;Iriguage: [English ~ [+] Platform: [Windows [~]
Supscribe to newsletters: monthly  [Cweekdy Note: Greyed out technologies are not supported for this platform.
MetBeans can contact me atthis address
NetBeans IDE Download Bundles

Supported technologies ® Java SE Java EE CiC++ HTML5 & PHP All

L) NetBeans Platform SDK [ [ [

& Java SE (] ] [

4 Java FX . L] .

& Java EE L] L]

& Java ME L]

&) HTMLS ] [ [

& Java Card™ 3 Connected [

L C/C++ . [

@ Groovy [ ]

& PHP [ L]

Bundled servers

‘L) GlassFish Server Open Source Edition 4.1

& Apache Tomcat 8.0.15 [

(_Download ) ( Download ) ( Download | ( Download ) ( Download )
Free, 90 MB Free, 186 MB Free, 63 MB Free, 63 MB Free, 205 MB

#

You can add or remove packs later using the IDE's Plugin Manager (Tools | Plugins).

Java 7 and later versions are required for installing and running the PHP and C/C++
MetBeans Bundles. You can download the latest.Java at java.com.

JDK 7 and later versions are required for installing and running the Java SE, Java EE and
All MetBeans Bundles. You can download standalone JOK or download the latest JDK
with NetBeans IDE Java SE bundle.

You can start developing applications based on the MetBeans Platform using the
MetBeans IDE for Java SE. Learn more aboutthe NetBeans Platform. NetBeans
source code and binary builds without bundled runtimes are also available in zip file
format. See also instructions on how to build the IDE from sources or installation
instructions.

Important Legal Information:

MetBeans Community Distributions are available under a
Dual License consisting ofthe Common Development
and Distribution License (CODDL) v1.0 and GMU General
Public License (GPL)v2. Such distributions include
additional components under separate licenses identified
inthe License file. See the Third Party License file for
external components included in NetBeans and their
associated licenses.

Ewova 6.12: celida petapoptwoong NetBeans IDE 8.0.2
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6.3 H vanpeocio GCM

6.3.1 Ileprypoon

H vanpesio. GCM (Google Cloud Messaging) yio epappoyéc Android (Ewdva 6.13), givon pia
vnpeoia g Google mov pog enttpémel va GTEAVOLUE GEOUEVE OO TOV OOKOMIGTH LOG GE
é&umveg ovokevég Android (downstream messages) M amd TIG GLOKEVEG TPOG TO SIUKOMGTNH
(upstream messages). H vimpecioc GCM yepiletar to TA700¢, TV avopovi Kot Ty omoGTOAN
TV unvopdtev oe Android epappoyég mov ektehovvtal o€ £EVTVEC GUOKEVEC — GTOYOVGS, YWOPIC
va amorteiton kopio ypéwon. IIpdxertar dniadn yo pia dwpedv vanpeoio e Google. (mnyn

[15])

D

G(’J{}glﬁ Cloud messaging

Ewova 6.13: Aoyétvno Yrnpesiog GCM

GCM Components

Ta GCM components ivat ta cvotatikd g vanpeciog GCM mov dadpapatilovv TpoTeLOVTIA

poro oty vanpeoio (mnyn [41]). Eivar ta e€nc:

» GCM Connection Servers
O1 drokopotég mov mapéyel n Google yuo Ty anostoAn Kot Aqyn unvoudtov peta&d tov
OOV HaG O10KOUOTN (Srd-party app server) kot g GCM egpappoyng — merdrn (GCM
client app).

» Client App
H GCM egpappoyn — mehdtn mov vAomoieiton otig, eyyeypaupuéveg otnv GCM vmnpeoia,

é€umveg oLoKeVEC, M omoia emkovavel e tovg GCM connection servers.
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> 3"-party App Server
[Tpokerton yio dwakopot epoappoydv (application server), otov omoio vAomoleitatl n
GCM epapuoyn — dwokoptoty) (GCM server) amnd gudg kot £XEL MG GKOTO TNV OTOGTOAN
uvopdtov mpog T epapuoyéc — mehdatn (client apps) péoo twv GCM connection

servers (Ewova 6.14).

GCM Credentials

To ocbvoro tov IDS kot tokens, mov ypnowonowodvioar and v vanpecsio GCM, yw va
BePormBodpe 6TL OAo To TUAPOTE TNG LRNPESTNG eivarl aVBeEVTIKE Kot To PnvOOTO GTEAVOVTOL

0T0VG 6MGTOVG mapainTtes (tnyn [41]). Eivon ta e€ng:

> Sender ID
To Sender ID mopdyetor kotd T Oadikacio onuovpyiag project ot KovoedAa
npoypappatiotdv g Google (Google Developers console®). Tevikg, yu dieg Tic
vnpeoieg g Google Oa mpénel va £yovue dnpovpynoet Aoyaplacud ot Google kat
TovAdyoTov éva project. To project number eivar oty ovoia 1o Sender ID. H
dwdikacio eyypaeng Kot dnuovpyiog project kot vanpecidv otn Google Oa avaivbei
ot ovvéyela (mmyn [42]). To Sender ID ypnowomoteitar Kot T dadkacion £yypapng
piog ovokevng oty vanpecio GCM, yio vo tovtomomcel Tov 31 party app server, o
01010¢ GTEAVEL TOL UMVOLLALTOL OTIC EYYEYPOUUUEVES GUOKEVEG.

» Sender Auth Token
Eivatr To APl kAedi (key) 1o onoio omletar otov 3" party app server. Xpnoomoteitol
amd TOV app Server yio va anoktd tpocfacn otig vanpeoieg g Google.

> Application ID
Agopd v GCM egpappoyn — meddtn (client app), n onoia £xel eyypapei otV vanpecio
vy va Aappaver unvopata. ‘Etot dtaceariCetor 0Tt Toe unvopota Bo mapadofodv ot
ocwot Android cvokeon.

» Registration ID
Eivar to ID mov AapPdvovv ot cvokevég amd tov GCM server katd tn Swdwkacio

eyypaeng toug otny vanpecio. To Registration 1D wpénet va mopapével Kpu@eo.

'S https://code.google.com/apis/console/

55


https://code.google.com/apis/console/

6.3.2 GCM Apyprektovikng

H vlomoinon g vanpeciog GCM mepihappdaver tovg GCM connection servers mov
napéyovral and v Google, tov 3" party App Server mov enkow®vel pe Tovg connection
servers kot 6tov omoio viomolovpe tov GCM app server [33], kot v GCM egpappoyn —

nehdtn (client app) mov viomoteitan o Android cvokevég [35]. (tmyn [41])

Client App

GCM Connection Servers

Ewcova 6.14: Apyrtextoviky Yanpeosiog GCM (mnyn [41])

Ymv Ewova 6.14 oaiveton m opyltektoviky] TG VANPECiG KOl TO TAOC TO GLOTUTIKA

(components) g vanpeciog GAANAETISPOVV HETAED TOVC.

» Ot GCM connection servers Aoufdavovv pmvopoto omd Tov 3" party app server kat
otélvouv pumvopata otig client app. Ot GCM connection servers umopei va givat TOTOL
HTTPY, omote otéhvouv pdvo pmvoparta ot client app 1§ tomov XMPP, ondte
umopov va d€xovtotl emmAéov unvopata ord i client app.

> O 3" party server viomoteiton and eLAG va doVAEDEL G€ cuvePYaGia [e Tovg connection
servers tg Google. O app server otéhvel unvopata o évav GCM connection server ki
avtog to. omobnkevel oe oepd (emedn pmopel ol client app va Ppiokovrar exTog
Aerrovpyiog) kot to 6TEAVEL oTIG client apps, mov eival eYKATESTNUEVEG OE EYYEYPOUUUEVES
Android cvckevéc.

» Ot client app givar ot GCM gpoappoyég — meldtn mov eivan eykateomuéves o Android

é€umveg ovokevéc. Ta va Aappdvoov GCM punmvdpota mpénet va Exovv eyypopel oty

7 https://developer.android.com/google/gcm/http.html
18 https://developer.android.com/google/gcm/ccs.html
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vnpeoia (B avarivbei oty mopdypoagpo 6.3.3) kot va Exovv Adfel to Registration ID.
Edav ypnowomoodv XMPP connection server umopobv Kot vo 6TEAVOLV UNVOLLOTO GTOV

dwaxopoth g Google (upstream messages).

6.3.3 Yhlomoinon g vanpecsiog GCM otnv E@appoyn

H vanpesio. GCM 0o ypnoipomombel otnv epappoyn — merdtn yuo £&vaveg cvokevég Android
nov onpovpynoape. H viomoinon tov GCM client éywve amd euéva, pe Baon to apbpo [35] g
Google. H vromoinon tov GCM server (3 app server) &ywe otov application server Glassfish
(kepdroaro 5) amd tov Gerti Nurka [34], pe Baon 1o apbpo [33] g Google. H viomoinon eivan
vy GCM connection servers tomov HTTP, agod 0élovue o server va otéiver povo HTTP

UNVOLOTO TTPOG TIG GVOKEVEG KL Oyt VoL AopBAaveL LvOLaTO OO TIC GUCKEVEC.

H vlomoinon g vanpeciogc GCM npoimobétel v eykoatdotoon g PiProdnkng Google Play
Services (mapdypapog 6.6.1) kot v €yypaen pog otig vanpeocieg g Google. Emiong, ot

Android cuckevég Tpémet va. EYOVV £YKOTESTNUEVT TNV €KO0GT 2.3 KoL V.

— Onwg gaivetar omv Ewova 6.15 apyikd mpémel vo OnIIOVPYNOOVUE, €AV 0V EXOVLLE,

évav Loyaplacpo oty Google (ot dievbuvon http://google.com emiéyovpe ndvm de&id

10 Kovumi Sign In).

— Avoiyovpue Vv Koveora mpoypappotiotdv g Google (Google Developers console) kot
dnuovpyovpe éva Google API project (Ewova 6.16). Tapdyetar €va project number to
omoio 10 ypnowomolovpe o¢ Sender ID oty vanpecioc GCM kot cGuykekpyéva oty
vAomoinom g client app.

— And 10 dwbéoya Google APIs emiéyovue to Cloud Messaging for Android kot to
evepyomotovpe (emioyn Enable APl oty Ewova 6.17).

— X10 aplotepd pevov emhéyovpe APIs & auth -> Credentials kot 6to mapdbvpo mov
enpavietar emiéyovue Create a new key -> Server key (Ewova 6.18). To kAedi mov

napayetor givar to APl key mov ypnowomotgitor otov 31 party app server, 6mmg

TePLYpAyapE TNV TpoNyovuEevn mapdypapo. (tnyn [42])

[T éov eipaote £tolpot va vAorowcovpe v vanpecio GCM.
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http://google.com/

Google

One account. All of Google.

Sign in with your Google Account

Email
Password
Stay signed in Need help?

Create an account

One Google Account for everything Google

BEM&O 2> HE

Ewova 6.15: Anpovpyio. Google Loyopracpod

Start using the Google APIs console

to manage your APl usage

Creating an APls project will let you:

+ Use Google APls beyond anonymous limits.
+ Monitor APl usage and control AP| access.
+ Share APl management with a team.

Create project...

Code Home - Privacy Policy

Ewodva 6.16: Xedida dnpovpyiag Google API project
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Google Deve

Overview
Permissions
APls & auth
APls
Credentials
Consent screen
Push
Monitoring
Source Code
Compute
Deploy & Manage
Metwarking
Storage
Big Data

onsole APl Project =

= Enable API

Google Cloud Messaging for Android

Google Cloud Messaging allows for push messaging to Andreid devices.

.
Learn more [

Ewova 6.17: Evepyonoinomn vanpeciog GCM

Overview

Permissions

APls & auth
APle

Consent screen
Push
Monitoring
Source Code
Compute
Deploy & Manage
MNetworking
Storage
Big Data

APl Praject ~

DAuth No client 101 Welcome to the new Google Developers Console! Prefer the old console? Go back | Dismiss

Create a new key

The APIs represented in the Google Developers Console require that requests
Creste new Client D |nctud_e a.unigue project identifier. This enables the Consale to tie a reqi_je_sl toa
3 specific project in order to menitor traffic, enforce quotas, and handle billing.
Server key | | Browserkey | Android key = i0Skey

Public APl access No keys fou

ot grant

Ewova 6.18: Anpovpyio. APl khed100 (key)
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INa va Aertovpynoet n vanpecia Bo mpénetl va Tpochiécovpe 610 apyeio AndroidManifest.xml

NG EPOPHOYNG KATOoLo dikoudpata. Avtd eivat:

» com.google.android.c2dm.permission.RECEIVE
Awoiopa ylo eyypaen Kot Aqyn unmvopdtov and my vanpecio GCM

» android.permission. INTERNET
Awaiopa tpdsfacng 610 01001KTLO, DGTE KATO TNV EYYPOUEN TNG GCVOKELNG VL GTEAVETOL
10 Registration_ID otov 3" party app server

» android.permission.WAKE_LOCK
Awoimpo ylo vo LEVEL 1] GUCKEDT] EVEPYN KOTA TN Stodkacion AynG UnvOROTOG

» gr.soulis.huaservicetester2._permission.C2D_MESSAGE
Anpovpyet dikaimpo AYNg UNVOLATOV LOVO oltd TN GUYKEKPLEVT] GUGKELN.

» com.google.android.c2dm. intent.RECEIVE
Eyypaon receiver, pe dwaiopo com.google.android.c2dm.permission.SEND, ®oTe
O0tov M ovokevn eivar evepyomomuévn vo oéyetor unvopato poévo omd tovg GCM
connection servers.

<!-- GCM requires a Google account. (ref:

https://code.google.com/p/gcm/source/checkout) -->

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

<!-- Keeps the processor from sleeping when a message is received. -->

<l--

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

Creates a custom permission so only this app can receive its messages.
NOTE: the permission *must* be called PACKAGE.permission.C2D_MESSAGE,

where PACKAGE is the application's package name.

-->

<permission
android:name="gr.soulis.huaservicetester2.permission.C2D_MESSAGE"
android:protectionLevel="signature” />

<uses-permission

android:name="gr.soulis.huaservicetester2.permission.C2D_MESSAGE" />

<!-- This app has permission to register and receive data message. -->
<uses-permission android:name="com.google.android.c2dm.permission.RECEIVE" />
<uses-permission android:name="android.permission.WRITE_SETTINGS" />

<!-- Permission for accessing the Internet -->

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

<receiver

android:name=".GcmBroadcastReceiver"

android:enabled="true"

android:exported="true"
android:permission="com.google.android.c2dm.permission.SEND" >
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<intent-filter>

<!-- Receives the actual messages. -->
<action
android:name="com.google.android.c2dm.intent.RECEIVE" />

<category android:name="gr.soulis.huaservicetester2" />
</intent-filter>
</receiver>

O GCM client mov viomowOnke oty Android epoappoyn, ypnowomoleitor yoo T ARy
unvopdtev ord tov GCM server oyetikd e 1o véo apyeio kapmovidv. Ot Koumavies, 6mwg £xm
avOQEPEL, EIVOL TTEPLOYEG LE YMOPOYPOVIKA KPUTNplo LECOH OTIS OMOIEG TPOYUOTOTO0VVTOL Ol

LETPNGELG ATOS00NG TOL ACVPUATOV SIKTVOV.

Ot ovokevég €xovv amobnkevuéveg, oe apyeio oe popen JSON, T evepyég Kaumivieg oTig
omoieg yivovtal ol petpnoels. Omote eicdyeton pio véa kapmdavio ot Baon dedopévev, o app
server otéAvel HTTP punvopata otig Android cvokevég, péom twv GCM connection servers, kot
ot client app mov «tp€xovv» 6TIg GLOKEVES AapPavouy avtd To unvopata, o popen JSSON, dote
VO EVIILEPOVOVTOL GUESO Y1 TIC aAlayES, eupaviCovtag Eva Notification ppvopa. T cvvéyeta,
amoOnkevovv 1o JSON pivopa tomikd oe apyelo avikafioT®VToG T0 TOAO, OCTE Ol LETPNOELS

va yivovtot pe Béon ta vEa KPITnplo Tov TPOKLITOVY amd TO OPYEI0 KOUTOVIDV.

H dwdwkacio anootodigc GCM pnvopdtov oty Android epoppoyn ovomopiotaveTal 6Ty
Ewova 6.19. Apywd, 6tav gykadiotatol n papoyn ot GLoKeLY, yivetal eyypagn (register)
™G ovokevng otV vanpecio GCM, péow pmvopdtov pe tovg GCM connection servers. Xt
ovvéyewa, 0 GCM client AapPaver to Registration_ld g cuckevng, T0 0mobnkevel 6T GLOKELN
Kot To otélvel atov application server yio vo to amofnkedoel otn Paon dedouévov MySQL.
Otav o 3" party App server mpémet vo oteidel Tic véec kapmaviec otic Android cvokevéc,
ovvdéetal pe ) Pdon dedouévov Yo vo avoktiost to. Registration_Ilds tov eyyeypappuévaov
ovokev®Vv kat otédvel atoug GCM connection servers ta unvoparta pe tig kKapmdviec. Ot GCM
connection servers, otn cuvvéyeln, avorapfdavovyv va amooteilovv to HTTP pmvopoto otig

eyyeypappéveg cvokevég Android.
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GCM Connection Servers MySQL Database

1a

1. Register Device
2. Retrieve Register Devices
3.Send GCM HTTP messages

Android Devices

Ewova 6.19: Avorapdotact anootolng unvopdtov o GCM apyitektovikn

6.4 REST Web Services

6.4.1 Ileprypaon

To REST (REpresentational State Transfer) eivat évog TOmOG apyITEKTOVIKNG AOYIGUIKOD TTOL
YPNOWOTOLEITAL Y10, TNV VAOTOINGT VINPESIOV dtadikTvov (Web services) [43]. 'Exet yivel evpémg
YVOGTO GTO YMPO TOL JAOIKTVOV MG EVOG EVUALUKTIKOG KOl OTAOVGTEPOG TPOTOG VAOTOINGNG
web service oe oyéon pe tov tomo SOAP (Simple Object Access Protocol) kot WSDL (Web
Service Definition Language).

Ta RESTful cvetiuoto, Tov GUUHOPEOVOVTOL LLE TOVS TEPLOPIGHOVS TG apyrtekTtovikng REST,
YW VO ETIKOWVOVIGOLV UETAED TOLG, YPNOOTOOVV GTNV TAEWOVOTNTO TOVG TO TPOTOKOAAO
HTTP xot t1ig pebodovg tov POST, GET, PUT kow DELETE, ta onoia ypnoponoodvtat amd
TOVG PLAAOUETPNTES (Web browsers) yio avaktnomn 16ToceAdmV Kol 0mooTOA ded0UEVMDV O

Ao LLOKPLGEVOVG dlakooTés (Ewova 6.20).
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H opyrextoviki REST avantoxdnke amdé v W3C Technical Architecture Group (TAG)
nopdAinia pe v HTTP 1.1 kou Baciotnke otov vadpyov oxediacpud tov HTTP 1.0.

Resources

)

Request  http://myserver/tasks

HTTP GET

Response
xml 200 OK

Media-type

Ewdva 6.20: Apyrrektoviky REST Web Service®
Ta RESTful suotipata npémnet va vrakovovv ce &L mepropiopong [44]:

> Uniform Interface
KaBopiler ™ Semaepn peta&d meddt (client) ko evmmpétn (server). Amlomotel ko
Sroy@pilel TUHOTO TNG APYLTEKTOVIKNG, LE OMOTEAEGHO VO EMTPETEL KAOE TUNHOL TNG VL
eEeMooetat aveEdpnra. Ot TE60EpPIS apyEG OTIC OTOIEG VITAKOVEL Eivat:
— Resource — Based
Emépovg mopot avayvopiloviar and artrpoto (requests) ypnoiyomoiovog to
URIS o¢ avayvopiotikd mopmv. Ot mopot dwywpilovior EVVOIOLOYIKA Omd TIg
TOPOCTAGEI TOV EMOTPEPOVIOL GTOV TEAATN. AV Yo mopdderypa o mdPog
avapépetor o Paorn dedopévav, dev emotpépetarl 1 Paon dedopévav aAld ot
eyypaoéc o€ popeny XML (Extensible Markup Language) v JSSON.
— Manipulation of Resources Through Representations
Otav évag mehdtng katéyel pio avomapdotacn evog TOpov, Umopel Kol XL TO
dwkaimpa vo dtaypayet 1 vo LETOPAALEL TOV TOPO GTOV O1OKOULOTY).

— Self-descriptive Messages

" World Wide Web Consortium (http://en.wikipedia.org/wiki/World Wide Web Consortium)
20 www.prideparrot.com
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KéBe pnvopa copmepthappdvel Ty aropaitntn mAnpoopio mov TePypaPEL TOV
Tpomo enefepyaciog Tov. ['a mapddetypa, molog parser mpénet va ypnoorom el
v MIME type unvopara.
— Hypermedia as the Engine of Application State (HATEOAS)
O1 meldteg PmopovV Vo TPOYUATOTO GOV HETAROOT KATAOTOONS GTO SErvices
uéow mepieyopévov (body content), query string napapétpav, keparidag aitnong
(request header) ka1 URI (mepilapfdvetl to dvopo tov woépov). Ta Services pécwm
nepieyopévon (body content), kmdwkdv oandvinong (response codes) ot
KeQoAdmV andvtnong (response header).
> Stateless

Katd v emkowmvia client — server kapio minpogopio d€ dtotnpeitor GTov SErver yio to

nepieyopuevo tov client petaéd tov artnudtov (requests). Agv vrdapyet n €vvola G

ovvodov (session), 6mov 1 katdotaot dtatnpeitor petald mrolhomAdv HTTP artnudrtov

(requests).

» Cacheable

Ov meldteg mpémer vo eivor kavol va  amoOnkedbovv mpocwpwvd (cacheable) tig
QTOVTNGELS TOV VINPECIOV (SErVICES) Kol ol VINPEGIEG VoL SNADVOLV €GV 1 TANPOPOpia
etvon cacheable dote va amotpénovv tovg meldteg va eppavifovv dxvpn Tinpogopic. H
owoT Jwyelplon avtg ™G dvvaTOTTAG PEATIOVEL ONUOVTIKG TNV amOd00N NG
VN PEGIOC.

» Client — Server
H mapadoyn uniform interface dioywpiler tovg nehdteg (clients) amd tovg e&ummpétec
(servers). Avtd onpaivel 0Tl Yoo TOPASEYHO Ol TEAGTEG Ogv ypeldleTor va Eyouvv
eniyvoon g amobnkevons dedopévev otov eEuIPETN Kot 0L EELINPETEG EMIYVMOON Yo
™ JlEmaen ¥pNnotn otovg merdtec. O kddwag tov meAdtn Kot Tov e&umnpétn eival
ave&hpn pe omotédeopa va ivar petapépotpog (portability).

» Layered system
‘Evog meAdtng de pmopel va SNUOCIOMOMGCEL GE MO0V TEAMKO OOKOUIGT] GLVOEETAL.
Evdidpecot d10kopiotég pmopodv vo PEATUOGOVY TNV ENEKTAGILOTNTO TOV GUGTHUOTOG.
Enineda npdcPaong (Layers) pmopodv va eXBAAOVY TOMTIKY] AGPOAELOC.

» Code On Demand (mpoaipetino)
Otv E&ummpéreg elvar wavol mpoocwpwvé vo. enekteivouv 1 va S0HOPPDOCGOLV TN

AETOVPYIKOTNTO TOV TEAGTN TOPEXOVTOS TPOYPOUUOTIOTIKY AOYIKN M omoio pmopel va
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ekteleotel, Omwg my Java applets 1 pia yYAdoco TPOYPAUUOTIGHOD TOL EKTEAEITOL GE

clients 6nmg Javascript.

6.4.2 Ylomoinon REST web services otnv EQappoyi

Ta REST web services mov dnpovpynonkav yo v Android epappoyn €xovv og 6komd v
napoyn tpdcPaong ota dedopéva g MySQL Bdong dedopévav. Ot Aertovpyieg TG EQPOPLOYNG
nov ypnowomolovv T RESTFuUl vanpeoiec eivarl oyetikég pe v avaktnon otolyeiov oyeTika

LE TIC UETPNOELS SIKTVOV OTIG 00OVEG TOPOVGINONG CTATIGTIKOV KOl GTOWEIOV GYETIKA UE TIC

EVEPYEC KOUTTAVIEG TNG EPOPLOYNG.

o ™ omuovpyio g RESTTul epapuoyng ypnowomombnke g epyaieio viomoinong to
NetBeans 8.0.2 kot eykatactdbnke oe oakopoty Glassfish. Apywd dnpovpynnke éva
NetBeans web project.

S . =
Choose Project

Q Filter: |

Categories: Projects:

Java @ Web Application

Javarx @ Web Application with Existing Sources
X% Web Free-Form Application

Java EE

HTMLS

Maven

PHP

NetBeans Modules

Samples

Description:

Creates an empty Web application in a standard IDE project. A standard project uses an
IDE-generated build script to build, run, and debug your project.

< Back Finish Cancel H Help

Ewcova 6.21: Anuovpyio NetBeans web application
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A@ov avoifovpe to epyodeio NetBeans, and to pevov emihéyovpe File->New->Project.. kot
enpaviCetar to mapdbvpo g Ewovag 6.21. Exléyovpe Java Web -> Web Application kot 6t
ovvéyewn dwAéyovpe éva ovopa yoo v geoppoyn pog (RESTFulHualLocation). To Project
dnpovpyeitar kot TOpo TAEOV TPEmEL v Tpocbécovpe oty epapuoyn ta RESTFul services.
Onwg ¢aivetar kot otnv Ewova 6.22, kavovtog deél KAk move oto Ovoua tov project
enpaviCetar éva mlaiclo emloydv, oto omoio emhéyovue New -> RESTful Web Services from
Database. To NetBeans pag divel ™ dvvatdtra vo SnAdcovpe av emtBoupovpe to Service va
ouvoebel pe wdhmowa Pdaom Oedopévev, GOOTE VO HOG OEVKOADVEL Kol Vo pnv  €ipoote

VIOYPEMUEVOL VO OVATTTOEOVLE KMITKO Y10, VTN T COVOEDN.

E@ F!EJ |HuaLDGt|m || P I FUDLILG VOLU CredlLs | FIEdSulSmenLs S a
.. 15 Web Pages Mew * 0 Folder..
" [ Source Packag Build @,] RESTful Web Services from Database...
-l Libraries M
- Java Class...
.. -.b Enterprise Bea Clean and Build i . .
__ " RESTH Web < e Web Service Client... -
G- | & Configuration Verify IFrarne Form... I-:- "j:
- @ RESTFuHuaLocati Concrate Javad £ Java Package.. i
enerate Javadoc
[]@ RESTFullsers Web Service...

Ewova 6.22: Anpovpyio RESTFul oe NetBeans Web application

21 ovvéyela gppavifetat véo mapdbupo, dnwg eaivetor oty Ewova 6.23, 6mov emiléyovtag to

data source mov cuvdéetan pe ™ Pdon, epeaviCovral ot Tivakeg TG PAcNG dESOUEVOV.
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ﬁNew RESTful Web Services from Database £

Steps Database Tables

Choose File Type
Database Tables

Entity Classes Available Tables: Selected Tables:

Generated Classes LIVESTATSPROVIDERS campaigns

SEQUENCE measurements
admin
c2dm_reqg_devices Add >
devices_per_campaign
users = Remove

Add Al ==

Data Source: [my_connz

Include Related Tables

[ < Back H Next = ] Firish Cancel ][ Help

Ewcova 6.23: Zovoeon RESTTul service pe Baomn dedopévmv

Yto Data Source, 6nwg eaivetor ko otnv Ewova 6.24, mpénet vo, TANKTpOAOYNGOLLE TOV TOHTTO
™m¢ Paong dedopévav kat Tov odnyov g (driver), to username kot password cvvdeong ot
Baon kot to URL tov odnyod JDBC mov eivar eykateotuévog oto dtakopoty Glassfish.

(jdbc:mysql://83.212.113.47:3306/huaLocation?zeroDateTimeBehavior=convertToNull).

O 0dnyd¢ mov eykatéotnoa otov Glassfish eivar o mysql-connector-java-5.1.24-bin.jar, péca

oto @dxero lib/ g dievbvvong eykatdotacng tov.
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O tew Commctin viaas

Customize Connection

Driver Name: [MyﬂQL {Connectar driver)

Host: 183.212.113.47 Port: 3306

Database: |hualumﬁun

LIser Mame: | FEEEEEE

Password: |------|

[] Remember password

[ Connection Properties ][ Test Connection

IDBC URL: |jdbc:mysql:ﬂ83.212. 113.47: 3306 fhualocation?zeroDateTimeBehavior =convertToMull

< Back ][ Next > ][ Finish ][ Cancel ][ Help

Ewova 6.24: Odnyog chvoeong pe ™ Paon dedopévav MySQL

AoV ocvvdebovpe emttuy®g ot PAcn dEdOUEV®V, EMAEYOLUE OO TOVS O00EGIOVG TIVOKES
TOVG campaigns ka1 measurements, agov OEAovpe TO SErVICe vo avoKTHoEL 0E00UEV LOVO OO
avtovg tovg mivakes. To NetBeans dnuiovpyet entity kAdoelg yioo avtodg Tovg TivaKes Kot
Kanowo Booikd epotpate (qUEries) dote va Uy XPEGTEL VoL YPAWOULLE KOOKO Y1 TIG BOoKEG

Aerrovpyieg. [Matdpe Finish kot to Project £yel dnuiovpynei.
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6.5 H Bdaon oedopéveov MySQL

6.5.1 Ieprypaon

H MySQL eivatr amo 11g mo dwndedopéveg Pacelg dedopévmv 610 Ydpo Tov dladiktiov. Méypt
tov IovAo tov 2013 ftav 1 wo dadedopévn, ahhd Ady® g paydaiog avénong tov Android
GLGKEVMOV IOV YPNCILOTO0VV TOTIKE G Bdcn dedopévav v SQLIite, éneoe otn devtepn BEon.

XpNOLOTOLEITOL EVPHTOTA GE GLOTALOTA W GYEGWIKT Paon dedopévav (RDBMS?).

To project ng MySQL &ivat avoktod kddika (Open source), vod tovg 6povg g GNU General
Public License? kofog kot kGtm amd pa mokikia idkttev cvpgovidv. H MySQL avijke kot
npowbovtav amd pio coundwkn etaupion v MySQL AB [45], eayopdotnke Ouwc amd tnv
Oracle Corporation. Xnuepa, AOYIGHIKE 0VOIKTOD KMOKO GTO O10IKTLO YPNOUOTOIOVV GTNV

mAelovoTTa Tovg TV MYSQL 0¢ oxectaxn Baon dedopévav. (mnyn [46])

H MySQL egivar amdivta copfotn Kot IAKN TPOS GLGTHLATO TOV YPNCUYOTO0VV O YADCOH
npoypappoticpov v PHP kot wg web server tov Apache. I't’ avtd 1o okomo €xetl dnuovpyndet
10 gVPEMG YV®oTd Aoylopikd takéto LAMP (Linux,Apache,MySQL,PHP/Perl/Python). Exniong,
vyt dwyeipron g MySQL Bdaong dedopévav, oe ypapikd mepiBdalov, €xel avamtuydel to
emiong evpémg d1adedopévo Aoyioukd epyodreio phpMyAdmin [47], pe ) Ponbea tov omoiov
UTOPOVUE VO EYOVUE Uiot YPOPIKY OTEKOVION OA®V TV TvAKoV NG Pdong dedouévav, va
OALGEOVLE TOL SIKODOTO, VO ONUIOVPYNCOVLE YPNOTES, YEVIKA Vo £xovpe TANPN Tpdsfact ot

Baomn dedopévev pag.

6.5.2 O Ilivakeg g Baong Agdopévov MySQL otnv E@appoyn

H Pdaon dedopévov MySQL eykataotdfnke o610 €KOVIKO unydvnuo otov «okeanos» mov
dwbétovpe otn devbvvon 83.212.113.47. Enedn| yperdletar kou 1 eykardotacn g PHP kot
Apache web server, didke€a va ypnoomomom to tokéto LAMP [48], divovtog Tig eviolég:

$ sudo apt-get update
$ sudo apt-get install lamp-server”®

' Relational Database Management System
*2 http://en.wikipedia.org/wiki/GNU_General_Public_License
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To maxéto awtd mepi€yet kat o gpyoreio phpMyAdmin, mov ypnoyomoinca yo ™ dnpovpyia
Kot dayeipton g Paong dedopévev kot Tmv ¥pnotdv . Eivar eykateomuévo ot dievbuvon

http://83.212.113.47/phpmyadmin kot ypeldletoar motomoinon (username kot password tov

dwxeplom g Paong dedopévav) yio va amoktnoovpe tpdcfacn otn fdaon dedopévev (Ekova

6.25).

php.? VyAdmin
Welcome to phpMyAdmin

| Language |

' English v

{ Login g

Username:

| rdrdeicdrdr

Password:

Go |

Ewodva 6.25: Zelida ewoaywyng oto phpMyAdmin

Apycd dnuovpyodue pia véa Baon dedopévov. EmAéyovpe mg character set (kwdikooepd yio
yapaxtpec) utf8 ko collation utf8_general _ci, dote n Pdon dedouévov pog vo eivat
TOAYA®OOIKY. TN GLUVEYELD, EIGAYOVE TO OVOud TG g hualocation, 6tmg eaivetal kot otV

Ewova 6.26 kot 1 faon dedopévmv pog dnpovpyeitot.

70


http://83.212.113.47/phpmyadmin

E7l localhost

(i Databases = L[ SQL | (§y Status % Processes  =: Privileges [i& Export

Databases

& Create new database &

hualoc ation | utf8 general ci '| I;:;Crea.te:j

Ewova 6.26: Anovpyia véag Pdong dedopévov MySQL

Anpuwovpyio Xpotn Baong Agdopévov

Mo Ao6yovg acoadeiog, Oo mpémet vo dmuovpynbel ypnomg 7y ™ Pdaon dedopévov
hualLocation, o omoiog Ba £xel mANpN dkodpOTO LOVO GTO GTOLEIN TNG CLYKEKPIUEVNG PAoTG.
Eivar AdBog va ypnowomoodue to dayepiot) s MySQL yio va cvvdedpaote ot Pdon
JEBOUEVOV, O10TL 0 YPNOTNG 0WTOG EYEL TANPN dkaidpata Oyl uoévo otn Paon hualLocation aAld
oe OAn ™ MySQL, dniadn oe mivokes Kot TOPAUETPOVG TOV GLGTNUATOG Kol avtd PEPota

dnuovpyet TepdoTIo KEVO AGPAAELNG.

Y10 opilovtio pevov tov phpMyAdmin vrapyel n emdoyn Privileges, émov pmopodpe vo dodue
TOVG VIAPYOVTEG YPNOTEG TG Pdong Kot va dnpovpynoovpe Kowvovpyovg (Ewdva 6.27).
Eniéyovue Add New User kat ot véa 006vn mov gugoavifetor dnAdvovpe to Gvopo Kot To
password tov ypnot, &V ota dKoduate Tov ¥pnotn ot Paon hualocation emidéyovpe
Global Privileges (Check All), ®ote o ypfiotng va Exet TAnpn dikaudpoto ot Baon dedopévav
huaLocation.
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= 1 localhost - @ hualocation
phpMuAdmin
24 Structure | [f SQL | 4 Search = [J Query [& Export = [=} Import | 4#” Operations = =3 Privileges
& 83 @0 ¢ £, Users having access to "hual ocation”
- User Host Type Privileges Grant Action

| hual.ocation '| debian-sys-maint localhost global ALL PRIVILEGES Yes

[=] admin hua_user % database-specific ALL PRIVILEGES Yes 2

[E c2dm_reg_devices hua_user 83.212.113.47 database-specific ALL PRIVILEGES Yes B

|=| campaigns hua_user localhost database-specific ALL PRIVILEGES Yes 2

|=| devices_per_campaign root % global ALL PRIVILEGES Yes B¢

[ LIVESTATSPROVIDERS root 127.0.01 global ALL PRIVILEGES Yes 2%

Ij measurements root -1 global ALL PRIVILEGES Yes &;

[=] SEQUENCE root localhost global ALL PRIVILEGES Yes 2%

[5] users root snf-23379 global ALL PRIVILEGES Yes B¢

(@ Create table

& Add a new User

Ewova 6.27: Awyeipion ypnotov Paong dedopévav ato phpMyAdmin

Anpuovpyie Iivakov g Bdong Asdopévav
O1 wivakeg mov dnpovpynnkav yo tv Android epappoyn eivor ot e€ng (Ewova 6.28):

1. campaigns
[Tivakog amodnkevong TV yopoKINPIOTIKOV KAOe Koumdviag, mov swodyetal otn Pdon
Y. TOV KaBOPIoUO TOV YEWYPUPIKMOV TEPLOYDV Kol KPITHPI®V Yo TNV TPAYLATOTOINoN
TOV LETPNCEDV.
edio:
— camp_id (int(11)): PRIMARY_KEY
Zeplakog Hovadikog aptBpdg mov yopaktnpilel TV Kopmavio
— create_date (timestamp): Default: CURRENT_TIMESTAMP
H ypovum otiyun xoataywpnong g kapravios. H tiun Katayopeitor ovtopota.
— end_date (date):
H nu/ivia Aéng oyxdog g koumdaviag. Metd tv mapéhevon g npw/viog, m
Kopmavia Oempeitot avevepyn.
— latitude (double):
To yewypapikd TAATOG 6T0 0T010 PPICKETOL TO EMIKEVTPO TNG KAUTAVIOS.
— longitude (double):
To yewypapikd TAATOG 6T0 0T010 PPIcKETOL TO EMIKEVTPO TNG KAUTAVIOS.
— network_type (varchar(10)):

O tHmog tov dikTvoL MoV emtpémovTot ot petpnoelg (both, mobile, wifi).
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accuracy (smallint(5)): ce m

H emurpenti akpifela g pétpnong (avdtato 6p1o).

radius (int(10)): ce m

H emitpent axtiva pétpnong and to enikevipo g KOUTAvios (avaTato 0p1o).
velocity (tinyint(3)): ce m/s

To dve 6pro tayhTag TG GLOKELG Yo ATOJOYT TG LETPNONG

name (varchar(70)):

To dvopa ™G Kapumdviog

active (tinyint(1)): index

Katdotaon koumdviac. Tipwég: 0 (avevepyn), 1 (evepyn). H xoundvia Aopfdaveton

VITOYM Yo LETPMOT HOVO OTaV PpioKeTon 6€ EvepyN KATAGTAOT).

2. c2dm_reg_devices

[Tivakog katoydpnong cLoKEV®OV OV EXOLV £YYpapel otnv vInpecioo GCM.

[edio:

c2dm_id (int11)): PRIMARY_KEY

Movadikog oeplakdg aptuog eyypaepnc.

c2dm_regid(varchar(250)): index (UNIQUE TYPE)

To Registration_ID nov Aappdvel 1 cuokev| Katd Tn S1dIKAGIO EYYPAPHS TNG
omv vanpecio. GCM, and tovg GCM connection servers. Ymdpyet mepropiopdg
LOVadIKOTNTOS TOV aplBoh GTOV TivaKa.

c2dm_active (tinyint(1)): index

Koatdotaon eyypaens. Twég: 0 (avevepyn), 1 (evepyn)). Avevepyn onpaivel 0t n
EPAPLOYN EYEL OMEYKATACTAOEL OO TNV GLGKELN.

c2dm_date (timestamp): Default: CURRENT_TIMESTAMP

H ypovu otiyun kataydpnong mg ovokevng oty vanpecio GCM. H tiun
KaToympeito autopaTa.

c2dm_androidid (varchar(128)): index

Movadikd avayvopioTikd TG cvokevne. Elval o K®OKog g cLoKELNG Tov

YPNOOTOLEITOL KOl GTOV TTIVOIKO TOV LETPTCEMV.

3. devices_per_campaign

[Tivokoag mov dnAdVEL 0€ TOEG KIVNTEG CLOKEVEG OTOAONKE M KdOe Kopumdvia (LEcw

unvopdtov GCM). H onuocio ovtod tov mivake €xel vo KAVEL HE TNV 10TOPIKOTNTO

OTOGTOANG UNVOLATOV.
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[edia:

— id (int(11)): PRIMARY_KEY
Movadikog oeplakdg aptpog eyypaenc.

— dc_campid (int(11)): FOREIGN_KEY (campaigns.camp_.id)
O K®d1KAG ap1BudSg oL YapakTnpilel TV Kabe Kopumdvia

— dc_devid (int(11)): FOREIGN_KEY (c2dm_reg_devices. c2dm_id)
O k®dwoS apBpdg mov yopaktpilel TNV KABe GLOKEVT TOL EYEL EYYPAPEL OTNV
vinpecio GCM

— sent_date (timestamp): Default: CURRENT_TIMESTAMP
H ypovikf] otiyun] anoctoAng unvopatog mov aeopd v kapmavioe dc_campid

otV ovokevn dc_devid. H tyun kotoyopeitor avtopata.

4. measurements
Eivan o wivaxog otov omoio amofnikehovial To omoTEAEGHOTO LETPTICEMV TOV UETPIKMOV
TV ocvpuatev Oktdmv. Kdamolo media mpoimipyav otnv opyikn vAomoinom tov
Kopovidm Nwodraov.
[edia:
— ID(intll)): PRIMARY_KEY
Movadikodg Gelptokdg aplpuog pétpnong
— Position (point): index (SPATIAL TYPE)
[Tedio tomov point Tov mepiéyet ) yewypapikn B€omn g pétpnong. To evpetipilo
tomov SPATIAL ypetdletat yo ) Aettovpyio tov Geoserver.
— Downlink (float):
H tyun mmg petpwng toydmmrag Aqyng dedopéveov mov mpokOTTEL omd To
ATOTEAEGLOTO TNG LETPNOTG.
— Uplink (float):
H tyun mg petpkng toydtrag amoctoAng 0edoUEVOV OV TPOKVTTEL OO TOL
ATOTEAEGLOTO TNG LETPNOTG.
— Pingl_IPERF (float):
H tun g petpikng ypovov ping otov pocmnikd dakopot 83.212.113.47, mov
TPOKVTTEL OO T AMOTEAEGHLOTA TG LETPNONC.
— Ping2_DN (float):
H tyn g petpicng xpdvov ping oe dakopoti e Google, mov npoxvmtel ond

TOL OMOTEAEGLLOLTOL TNG LETPNONC.
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Network_Type (varchar(30)): index

O tomog dwctvov (Wifi | mobile) mov mpayuatomomOnke n pétpnon.
Measurement_Time (datetime):

O xpdvog kataypopng TG HETPNONG.

latitude (float):

To yewypapd TAGTOG TOL TOTOV OTOV £YIVE N LETPNON.

longitude (float):

To yemypapikd pnkog Tov tOTov OOV £YIVE 1 LETPMON).

os (varchar(30)):

O tomog (Android yi T ovykekpyévn vAomoinon) kot 1 €KSOGN TOL
AETOVPYIKOD GLGTILOTOG TG CLGKELNC.

Android_id (varchar(128)): index

O povadikdg KmOIKOS TOL OMOTEAEL TO AVAYVOPIOTIKO TNG CLOKEVNG. Mmopel va
etvan to IMEI g ovokevnc 1 to android.os.Build.SERIAL

accuracy (decimal(5,1)):

H tun g akpifetag g pétpnong and v Android cuokevn ce m.

camp_id (int(11)): index

O K®O1KAG aplOUOG TOL OMOTEAEL OVAYVOPIGTIKO TNG KOUTAVIOS.

Speed (decimal(5,2)):

H toydmnto g 6LeKEVNG T GTLYUN OV TPAYLATOTO00GE T HETPNOT 6g M/S.
SSID (varchar(70)):

To 6vopa tov Wifi diktvov oto onoio €yve n pétpnon (av TPOKELTAL Y10 LETPTOM
oe Wifi 8iktvo).

Operator (varchar(50)):

O mépoyog tov SKTOOL KWWNTNG TNAEP®ViRG, 6To omoio €ywve M pétpnon (av
npoxeLtal yo pétpnon oe mobile diktvo).

wifiLinkSpeed (smallint(4)):

H toydmta cvyypovicpod pe to WiFi access point
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# camp_id : int{11)

M creste_date : timestamp

[ end_date : date

# latitude : double

# longitude @ double

I network_type : varchar{10)

B accuracy @ smallint{5) unsigned
# radius @ int{20) unsigned

# velocity : tinyint{3} unsignad

# dist_frequency : smallint{5} unsigned
12 name & varchar|70)

H active : tinyint{ 1) unsignad

nualocaton measurements
@ ID : int(11)
# Position : point
# Downlink : float
# Uplink : float
# Ping1_IPERF : float
# Ping2_DN : float
12 Network_Type @ warchar(30)
[ Measurement_Time : datetime
H latituds : flost
# longitude : flost
12 o5 : varchar(30)
12 Android_id @ varchar(128)
H accuracy @ decimal(5,1)
¥ camp_id : int{11)
# Speed : decimal{5.2)
12 S5I0 : varchar{70)
12l Operator ¢ varchar(50)
# wifiLinkSpeed : smallint{4) unsignad

hualocaton devices_per_campaign
dec_campid @ int{11)
de_devid : int{11) unsigned
sant_date : timestamp
id & int{11)

huzlocaton.c2dm_reg_devices
? c2drm_id @ int(10) unsigned
# c2dm_regid : varchar(250)
# c2dm_active : tinyint{1) unsignad
[ c2dm_date : timestamp
i c2dm_androidid : varchar( 128)

Ewova 6.28: O mivakeg g Paong dedopévov hual.ocation
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6.6 BipiroOnkeg

6.6.1 Google Play Services

H Google Play Services eivat pio Bipriodnkn, n onoio Tpoc@épet TAELAS YOPOKTNPIOTIKOV Kot
vnpeoiov ¢ Google o Android spappoyés, 6nmg Google Maps, FusedLocationApi, Google+
Kot TOAAEG GAAeg. Emiong, amotelel mpoamaitovpevo edv BEAOLUE VA OMUOGIOTONGOVUE TNV
epapuoyn pag o popery APK ota Google Play Stores, evd ywo T epappoyég o€ mAot@Opua
Android 2.3 kot dve, vroompiletar  avtopotn evnpépwon [38]. H npocPacn otic vanpeoieg
nov poceépel To Google Play emitvyydveton pe v viomoinon g kAdong GoogleApiClient
(Ewdva 6.29). [49]

Device Google Play services

________________________

Google Play
services library

—> (Games service

» Drive service

—> Other services ﬂ

—— e o — —— o ——— ——

Ewova 6.29: TIpocPaon otig vanpesieg Google Play péow Google API Client

o vo pmopéoovpe vo ypnowomomoovpe to. Google Play Services APIs tg Piiodnkne,

TPEMEL TPOTA VoL TV gyKatactoovpe 6to Android project tng epappuoyng pog.

Avoiyovpe tov SDK Manager kot 6tov @dkelo extras, toekapovpe v emidoyn Google Play
services kot totape to kovumni Install (Ewova 6.11). Me avt v evépyeta yivetat petapodpTmon
™ Pprobnkng oto paxkerlo <android-sdk-paxeloc>/extras/google/google play services. Xt
ovvéyela, avoiyovpe to Eclipse IDE pe to ADT plugin eykateotnuévo, ®GTE Vo EIGAYOVUE TN

BipAoOMkn oto workspace mov dovAievovpe (Ewdva 6.30). 1o pevod emhéyovpe File->Import-
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>Android->Existing Android Code Into Workspace kot ot cuvéyewn nataue Next. Méoa oto
eakelo google_play_services emidéyovpe ™ Piprodnkn libproject/google_play services_lib,

TGEKAPOLLLE TO Project mov eppaviferon kot watdpe Finish.

Yto workspace, éyet dnuovpyndei to project e Piprobnkne Google Play services kot miéov
umopoVUe va. 0 ypnoomomoovue o¢ PiProdnkn oe omotadnmote Android epappoyn.
[Matdvrtoag de&l KAk mave oto O6vopo tov project emdéyovpe Properties->Android (Ewova
6.31). Xto mhaicio Library matdpe to kovuni Add ko emidéyovpe to google-play-services lib. H
BiproOnkn Google Play services éxet mAéov evoopatmbel oTny eQapUoyn HOG KoL LWITOPOVLE VO,

¥pnoporomacovpe to avriotoryo API.

F@ . IEI E; )

Import Projects
€3 Select at least one project

Root Directory: glehgoogle_play_services\libproject\google-play-services_lib Browse...
Projects:

Project to Import Mew Project Mame Select All

[l E‘adt-bundle-windows-x86-2014... google-play-services_lib Deselect Al

Refresh

il

Copy projects into workspace
f| - Working sets

[ Add project to working sets

YWforking sets: Select...

@ Next > Finish Cancel

Ewova 6.30: Ewcayoyr Ppriobnkng Google Play services oto workspace tov Eclipse IDE
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- i I -
@ Properties for HuaServiceTester » E@g

type filter text Android oo o ov ow
[ Resource
Android Project Build Target
:SIT;Z: Lint Preferences Target Mame Yendor Platfor... AP..
Java Build Path [] Android 2.2 Android Open Source Project 2.2 g
i Java Code Style [[] Google APLs Google Inc. 2.2 3
[» Java Compiler [] Andreid233  Android Open Source Project 233 10
I Java Editor [] Google APIs Google Inc 233 10
| Javadoc Lecation ] Android4.03  Android Open Source Project  4.0.3 15
Project References ] Google APls  Google Inc. 103 15
Refactoring History Android442 | Android Open Source Project | 442 | 19
Run/Debug Settings [F] Google APls  Google Inc. 442 19
f Task Tags
| XML Syntax [[] Google API= (... GoogleInc. 442 19
Library
| [C11= Library
|
Reference Project
! " \appcompat_v7 appcompat_v7

| " .\google-play-servic... google-play-services_lib | HEmEE

Up
Down
[Ra'-:tore Defaulﬁ] ’ Apply ]
@ | ok || Cancel |
- — 2

Ewova 6.31: Evooudtoon Bipriodning google-play-services e Android project

Téhog, n PpAoOM K Ko 1 €kdoo1| TG Tpémetl va dNAwBOel 6to apyeio AndroidManifest.xml g

EQAPUOYNG.

<meta-data
android:name="com.google.android.gms.version"
android:value="@integer/google_play services version" />
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6.6.2 Google Maps V2

Mo v avamapdoTacn Tov HETPHCE®V TNG EPOUPLOYNG GE NAEKTPOVIKOVS YEWYPUPIKOVS YAPTEG
ypnowonombnke n PProdnkn Google Maps V2 ya Android epoappoyéc, n omoia dtavEpeTan
dwpeav amd v Google. (mmyn [50])

Mo vo pmopécovpe va ypnowomomcovpe T PpAobnkn OBa mpénet mpota va €xovpe
eykataotioel v Google Play services, coppova pe ™ S1081KaGior TOL TOPOVGIAGTNKE GTNV
nponyovpevn mopdypapo. Eniong, yia va ypnowonomoovpe to APl g BipAodning tpénet va
npocBécovpe oty gpappoyn évo Maps APl khedi (Key) amd v KoveOAa TPOYPOULOTIOTOV
¢ Google (Google Developers console). Xto kAedi npémel va SNADGOVLE TNV EQOPLOYT| TOV
0o éyel mpocPaon oto Google Maps API. To avayvopiotikd e EQaproyns ivat To yneloko
moTonomTikd Yvootd g SHA-1 fingerprint, and tov adydpiBpo kpvrtoypdenong SHA-1, poli
ue to package g epappoyns poc. To motomomtikd SHA-1 fingerprint gival povadikd kot
umopoVE va To dovpe, av Ppiokdpacte og debug mode, oto Eclipse Android SDK eniléyovtag
Window->Preferences->Android->Build (Ewdova 6.32)

H dwdwaocio mposOnkng tov Maps APl kiedoh oty epappoyn pog etvor Topopoto Le o
TOV TEPLYPAPNKE TNV Tapdypapo 6.3.3 pe v eyypaen e vampeciog GCM. Tlpénet va égovpe
dnuovpynoet oty Google Aoyapracud kar éva tovidyotov APl Project. Xvvoeopaote péowm
™G TPOYPUUUATIOTIKNG KovooAag oto APl Project kot evepyorotovpe to Google Maps Android
API. T ovvéyewn, oto aplotepd pevov emdéyovpe Credentials kot matdpe to kovpni Create
new Key. Xto mapdbvpo mov avoiyer emdéyovpe vo dnuovpynocovpe véo Android key xon
eupaviCetoar 10 mapdbvpo ™ Ewovag 6.33. Xto mhaiclo KEWEVOL E1GAYOVUE TO YNOLOKO
motonomtikd SHA-1 fingerprint, tov yopoktipa “:” kot To 6vopo tov package tg epopproync

Hog, OnAaon:

48:C6:6E:43:4A-9C:A2:5B:81:11:C5:B0:5A:F9:C4:DC:12:84:BE-84;gr.soulis_huaserv
icetester?2

Me v katoy®pnon tov avayvoplotikod to APl khedi Aappdver pio tyun, my

AlzaSyAYDIBSoMiT4NbO1EzoO9kT8v04ZCNKk2k

Avt) Vv TIN TPETEL va SNA®covEe 6To apyeio AndroidManifest.xml TG EPAPUOYNG OGC.
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<meta-data

android:name="

‘com.google.android.maps.v2.API_KEY"

android:value="AIzaSyAYDLBSoMiT4NbO1EzoO9Rf8vVO4ZCNKR2R" [ >

@ Preferences

»
| -
| »

k3

W

type filter text

» General
4 Android

Build

DDMS

Editors

Launch

Lint Error Checking
LogCat

Usage Stats

» CfC++

> Help

> Install/Update
4 Java

Appearance

Build Path

Code Style

Compiler

Debug

Editor

Installed JREs

JUnit

Properties Files Editor

» Run/Debug
> Team
XML

Build =l T

Build Settings:

Automatically refresh Resources and Assets folder on build

Force error when external jars contain native libraries

Skip packaging and dexing until export or launch. (Speeds up automatic builds on file save)
Build cutput
@ Silent
(2 Mormal

) Verbose
Default debug keystore:  CihUsers\soulis\.android\debug. keystore
MDS5 fingerprint: FC:72:07:BA:ERF2ET:3F5F3F1E:88: CD:74:88:33
SHAL fingerprint: 458:Co:60E:43:4A:9C: A2:58:81:11:C5:B0:5A:F9: C4: DC:12:84:BE:B4

MDS fingerprint:
SHAL fingerprint:

Custom debug keystore:

[ Restore D'efaultsl ’ Apply

)

®

| ok || concea |

Ewova 6.32: To ynolokd miotonomtikdé SHA-1 fingerprint
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Welcome to the new Google Developers Console! Prefer the old console? Go back | Dismiss

Create an Android key and configure allowed Android applications

This key can be deployed in your Android application.

APl requests are sent directly to Google from your client Android device. Google verifies that each request
originates from an Android application that matches one of the certificate SHA1 fingerprints and package
names listed below. You can discover the SHAT fingerprint of your developer certificate using the following
command:

keytool -list -v -keystore mystore_ keystore

Learn more

Accept requests from an Android application with one of the certificate fingerprints and package names listed below

One SHA1 certificate fingerprint and package name (separated by a semicolon) per line. Example:
45 B5E4:6F36:AD0A98:94:B4:02:66:2B:1 217 F2:56:26: A0ED;com.example

Or if you leave this blank, requests will be accepted from any Android application. Be sure to add SHA1 certificates before
using this key in producticn.

48:C6:6E:43:4A:9C-A2:58:81:11:C5B0:3A:F9:.C4DC:12:84:BE:84,gr.soulis. huaservicetester2

Ewoéova 6.33: Anuovpyio Google APl kiediod yio tpdcPaor oto Google Maps API

Emumdéov, vy va ypnowomomcovpe 1o Google Maps API, ypeldletar vo omOKTHGOVNE Kot

Kamotlo dikoudpaTo, To ool dNAmvovial 6to opyeio AndroidManifest.xml TG €QUPUOYNG

HLOLG.

» android.permission. INTERNET
Xpetdletor S1001KTVOKT TPOGROOT Y10 TV EXKOVMVIN PLE TOVG dtokopiotég tng Google.
» android.permission.ACCESS_NETWORK_STATE
Emutpénet tov éleyyo ¢ Kotdotaong 6ktdiov, dote va yvopilel | epaproyn mote gival
OLVOEDEUEVT OUOTKTLOKEL.
» android.permission.WRITE_EXTERNAL_STORAGE
Emutpénet omv gpappoyn vo amodniedel dedopéva, OTmMG eKOVES amd TOvG YAPTES GE

e€MTEPIKN GLGKEVT ATOONKEVONG OEOOUEVMDV.
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Ta mopakdto SikodpUaTo HTopovV va TapoAEpOovV (dev elval VTOYPEMTIKA), OAAYL TPOTEIVETOL
va OnAwBovv:

» android.permission.ACCESS_COARSE_LOCATION
Emutpéner 6to APl vo vroloyiletl t yemypagiky 0Eon g cvokevng péow dktvoov WIFI
N S1KTVOV KIVNTAG TNAEQ®VING.

» android.permission.ACCESS_FINE_LOCATION
Emutpéner 6to APl vo vroloyiletl t yemypagikn 0éon g cvokevng péow GPS (Global
Positioning System) pe peydin akpipeta.

<!-- Use permission for Google Maps (ref:
https://developers.google.com/maps/documentation/android/start#getting_the_google map
s_android_api v2) -->

<uses-permission
android:name="gr.soulis.huaservicetester2.permission.MAPS_RECEIVE" />

<!-- Permission for accessing the Internet -->

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

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

<!-- Permission for writing to external storage -->
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
<!-- Use permission for Google Maps -->

<uses-permission
android:name="com.google.android.providers.gsf.permission.READ GSERVICES" />

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

<!-- Permissions for user's location -->

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

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

Me v 0AOKAP®OT TOV TOPATIVEO SOSIKAGIOV, 1 EQOPLOYN Lo anokTtd TpdcPfacn oto API

™mc Pprodnknc Google Maps.
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6.6.3 MPANdroid Chart

H ovykekpévn Bipriodnkn €xer dnuiovpynOel amd tov Philipp Jahoda kot ypnoiponoteitor oty
Android gpappoyn yo v ovamepdoTacT CTUTIGTIKOV GTOEIDV OYETIKA UE TIG LETPNOELS TMV
acOPUATOV JIKTVMV KOl TIG KOUUTAVIEG OTIS omoieg yivoviar ot petpnoels. Eivar PifAodnim

AVOIKTOV KMSIKO dNUOGIOToMUEVT LITd TOLG OPoLS TG adetag Apache License v2 [51].

O Aoyoc mov eméhefo T ovykekpyévn PifAodnkn eivor Ot dbétel TOWKIAIL YPOPIK®OV
SWYPOUUATOV KO YOUPOKTNPIOTIKOV HE TOAAA Tapadeiypata vAomoinong mov pog dtvouv

duvVaATOHTNTO VO OVOTTOEOVIE KOL VO OVOTOPOGTHGOVUE TOAAOVG GLVOVAGHOVG UETPIKAOV KOl

uetapintav. (myn [52])
Ta Bacwd yapoktnprotikd g Prpriodnkng sivor ta e€ng:

—  Xvppar pe Aertovpywd Android 2.2 (API level 8) kot dve

— 7 dwgpopetikoi tomot dwaypappdatov (line, bar, pie, scatter, bubble, candlestick, radar)
—  Zvuvdvacpoi daypappdtomv

—  Khlpédkmon kat otovg 600 dEoveg

— Avvatdémrta dumAol dEova Y

—  Avvartdtta cvpoipatog/dtaroyng (dragging/panning)

—  Alhoyn xp®OUOTOG LE TNV ETAOYN TOV GTOoLYEIOV

—  Avvatdétta emioyng Tung o highlight

— Avvatdmto amofNKeuong YPOEIKoD SaYPAUUATOS OE EEMTEPTIKT VI
—  Avvatdtnto avorapactaong dedouEvey amd apyeio tomov txt (text)

— ’Etowa templates ypoudtov yio ta dtoypappoto

—  Avvatdétrta kivnong (animation)

—  Avvatdtnta oAMKkng avampocapuoyng tov kmowa (fully customizable)

INo v eykotdotacn g Piprodning oty Android epoppoyn TpETEL VO LETUPOPTDOCOVE TV
tehevTaio £k80on TV apyeiov jar g PYPA0OAKNC? Kot 0T cuvEELa Vo TO avTyplyovpe pEca

oto @dxero lib tov Android project g epappoync pHog.

= https://github.com/PhilJay/MPAndroidChart/releases
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6.7 Xpnon GeoServer ywo Ontikomoinen MeTpiioemv

O GeoServer gival évag €EuINPETNTNG OVOIKTOL KOOI YPOUUEVOS o€ Java kat ivor cupPatdg

LE TG KUPLOTEPES TEXVOAOYIEG TAPOYNG YEMYMPIKADV OESOUEVMV, OTMG AVTEG £XOVV OPIOTEL ATTO

tov opyavicpud Open Geospacial Consortium (www.opengeospatial.org) [53]. Xpnowonotel
open standards yio vo emitOyel TN AEITOVPYIKOTNTA TOV Kot givol €0KOAO va evompatwbel oTig
ONUOPILEDTEPES VTINPEGIEG TOPOYNS XopTaVv (0mwg Google Maps, OpenStreetMaps kot Yahoo
Maps). v mepintwon pag, ypnowomoleitor oe cvvovacud pe to OpenLayers ywo v
AVOTOPACTOCT TOV YEOYOPIKAOV dedopévev (dedopévov tomov SPATIAL amd ) Pdon
dedopévaov MySQL) oe miektpovikovg yapteg g Google. T'a va avaKTicEL Ta YE@Y®PIKA
dedopéva, o Geoserver éyel cuvoebei pe ) Paon dedouévov MySQL pe dvoua hualLocation, mov

Exovpe MNUOVPYNGEL, KOl GLUYKEKPLUEVO LLE TOV TTivaiko, measurements.

O GeoServer gykobiotatar g plugin péca ce web container. Zmnv mepintoon pog, E£xet
eykataotadei n ékdoon 2.6.0 o Tomcat 7, ot dievbuven http://83.212.113.47:8888/geoserver.

H dwdwocio mov akoAovdnOnke ywoo v €yKOTACTAGT TOL TEPLYPAPETOL OVOAVTIKE OTNV
gpyacio. tov Kopovidt Nwodraov (epyacio [1]), omv omoia Poaciotnkope Ki gpEic.
Emumpocheta, éywve eykotdotoon g Pifiodnkne WPS and tov Gerti Nurka (epyacio [34]) kot
dnpovpyia vémv styles, yio v aneikdvion ToV HETPNGEDV UE TEYVIKEG GUVTNENG dedOUEVMY,

oOpemva pe tov akyopidpo Barnes Surface.

6.8 EAlayotec Amortiosig - Ilepropiopoi

o vo Aertovpyncer M epoppoyn o€ ovokevég pe Asttovpywkd Android, ypewdletor va
wavomomBovv kamoteg amortnoels. Onmg €xel avapepbei, 0 KddKAG TOV Ypnoyomomdnke
eivor oopPatdg pe ovokevég Android API 11 ékdoong 3.0 (Honeycomb) kot dve. Avtod
opeileTan 0T0 YeEYOVOG 0Tl Kamoteg Piprodnkeg (my GCM) ko yapaktnpiotikd (MapFregment,
PreferenceFragment, ActionBar, Google Play Services API, Switch View) de Aettovpyodv

owoTd M Kot KaBOAOV GTIC TAAAOTEPEG EKOOCELS.

Emiong, yw va Asrtovpynoet 1 epapuoyn yperdletor va €(ouv €yKoTaoTadel 6T cLGKELN T

Google Play Services kat va givat evepyomompévo to Google location services, dote vo pmopei
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va Aertovpynoel to Location APl tng Google. Emiong, mpémet va eivar gvepyomomuévn M
duvatomta eviomiopot dwktvov WIiFi 1 mobile dote va pmopei n cvokevr] va cuvdebel 6to
dwdiktvo. To 610diKTLO Elval AmOPOLTNTO Yo TV TPOYLOTOTOINGN TOV LETPNCEWV OAAGL Kol TNV
TOPOVGIOCT) TOV GTATICTIKAV, HE GAAC A0y Yo TNV Agttovpyia g epapuoyns. Téhog, sivar
KaAd vo givarl evepyomomuévo kot o GPS yia Tov evIomGUd TG YE®YPAPIKNG Hog Béong ue
neyaAn axpifela, kdtt Tov amorteital and TG peTproels. Avtd BéPaia iomg Kooticel og ypdvo,
eqv Ppokdpacte o€ KAEWGTO Y®OPOo, OTOL M cHVOESN HE OOPLPOPOVG €ivarl dVOKOAN Kol O
EVTOTIGHOG TNG B€ong ne axpifeia pmopet va apynoet. Ot HeTpnoelg HTopovv va yivouv Kot xwpig
GPS «kat 0 evromiopdc Béong va yiver pe ) Ponbeia twv Google location services, péom WiFi 1
mobile dwtoov, OAAG O QLT TNV TEPIATOON O EVIOMIOUOC NG YEOYPAUPIKNG Oéomg eival

AMyoTEPO OKPIPNIG.

Katd v eykotdotaon e €appoyng ypeldletor vo omodeytovie KATOvg Opovsg Kot

ATOTNGELS TOV {NTOVV TNV AdELd HOG.

> Your location
Adela yio SuVOTOTNTA EVIOTIGHOV TNG YEOYPUPIKNG HaG Béong
» Network communication
Adeo yio mApn mpoécPacn oto S10diKTLO KO Yo AYn OES0UEVMVY, OTMG KOl Yo
npoPoAr KatdoTaong SIKTVOV.
» Storage
Adewa yio petaforn/dwaypaen dedopévav og kdpta SD
> Phone calls
Adewa yio Tpdcfaocn oty KATAoTaoT ToL THAEP®dVOL Kat to IMEI g cuokevng
» System tools

Adewa yio petafoAn pubuicemv Tov GLGTHLATOG
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7 BAXIKEX AEITOYPI'IEX EGAPMOI'HY — KQAIKAX
7.1 NetBeans REST Project
Onwg €y avoeépel, T0 KOUUATL TG €poppoynis mov agopd tov application server éyet

viomomOei pe ™ Pondeia tov epyadreiov NetBeans 8.0.2 (Ewdva 7.1). "Exovv dnpiovpyndei 600
projects to SpeedTestServer ka1 to RESTFulHualocation.

PSS DE: @0E PG 0O 06BN SE®

Projects ‘ Files |Servio¢; ‘ 21 |[[2] AbstractFacade java 51| [] MeasurementsFacadeREST.java 5| [] Measurements j a@ CampaignsFacadeREST java | |&) SubServerThread java | (<[, Server.java || TestingServer java 1] 4] AppicationConfig java
% MusicStoreWebService M Hsory [[@ B8ORS EG P eleExlon|e =
@ Pervasiveservice * and cpen the template in the ed
& PervasiveTable 5 /

@ RESTFuHuaLocation {3 package gr.hua.location.rest;
[ webPages 7
[ Source Packages 7l 8 [ import java.io.Serializable:
- ar.hualocation.rest E import java.math.BigDecimal;
B Campaigns java 10 import java.util.Dace;
[# Measurements.java 11 import javax.persistence.Basic;
- ar.hua location.rest.service 12 import javax.persistence.Column:
i[f AbstractFacade.java 13 import javax.persistence.Entity;
[# Applicatonconfig.java 14 import javax.persistence.Generatedvalue;
[& campaignsFacadeREST java 15 import javax.persistence.GenerationTvpe:
[# MeasurementsFacadeREST ja) 16 import javax.persistence.ld:
(B Libraries 17 import javax.persistence.NamedQueries;
[ Enterprise Beans || e import javax.persistence.NamedQuery;
[ RESTR Web Services 2l 1s import javax.persistence.Table;
[ Configuration Files 20 import javax.persistence.Temporal;
@& ReESTFuHuaLocation2 21 import javax.persistence.TemporalType:
@ 22 import javax.validation.constraints.NotNull;
& SpeedTestServer 23 import javax.validation.constraints.Size;
&[5 Source Packages 24 b import javax.xml.bind.annotation.XmlRootElement;
=[] Socketserver 25
L[ server java 26
[# subserverThread.java 27 -
[# Testingserver.java 28 * @author Soulis
i Ubraries L 22 >
@ testdb = 30 @Entity
« i 5 31 @Table (name = "measurements")
- 32 @xmlRootElement
Navigator | = .
— 33 @NamedQueries ({
b | | <=mPty> | 34 @NamedQuery (name
(=45 Measurements :: Serializable - 35 @NamedOuery (name
i+ &y Measurements() |: 36 @NamedQuery (name
i+ & Measurements(int=ger id) =l a7 @NamedOuery (name
- ¢ Measurements(integer id, Object pos| 38 @NamedQuery (nams
@ equals(Object object) : boclzan 39 @NamedQuery (name £
i @ getAceuracy() : BigDecimal 10 ENamedOuery (name -
i @ getAndroidd( : String 1 @NamedOuery (name =
i @ getCampldQ) : Integer 12 @iamedQuery (nams -
- @ getDownlink() : float 1 @iamedQuery (name - -
i+ O getld]) : Integer a4 @NamedQuery (name = "Measurements.f
i @ getlatitude( : float

Ewcova 7.1: Kddkog amd to 2 projects g epoppoyng pog o NetBeans

7.1.1 SpeedTestServer

Eivar n viomoinon evog SocketServer (Kopwvimtng mnyn [1]). To apyeio SpeedTestServer.jar

mov TopdysTton Kot TNV eKTEAEoN TovL Tpoypaupatoc oto NetBeans, eykobictator otov

e&umpem pag oto dxero /usr/share/server/. O eEummpeg ektedeitan o€ véa GOVOOO e
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™ Ponbela Tov mpoypaupaTog Screen mov gykabictovpe otov application server kot «akoHey

(listen) otv mopta 9222 cuveyms. H axorovbia tov evioldv eivat ot e€ng:
$ screen
$ cd /usr/share/server

$ java —jar ./SpeedTestServer.jar

O efvmmpemig ypnowomoteiton oand v  Android epoppoyy kotd T Sadikacio

TPOYUATOTOINONG TOV LUETPNCEDY TV TEGGAPWOV UETPIKADOV OTOS00NG ACVPLATOV JIKTVOV.

7.1.2 RESTFulHualLocation

Eivar n viomoinon g RESTful vanpeciog otov application server mov éyel ®g okomd v
amoctoAr] dedopévov oe popen JSON, amd ™ Pdaon dedopéveov MySQL hualocation otnv
Android gpappoyn.

Kiaon Campaigns.java

Entity kAdon mov dnpovpyeiton yioo cOvdeon pe tov mivaka campaigns g Pdong dedopuévov
huaLocation. 'Exovuv omuovpynfel avalntioeig otov mivaxo (NamedQueries), ®ote va

avoktdvtor to avtiotoyo oedopéva pe Paon to HTTP GET outiuota and tmv Android

EQAPUOYY.

Kidgon Measurements.java

Entity kAdon mov dnuovpyeitar yio cuvoeon pe tov wivako measurements g Baong dedopévov
huaLocation. 'Exovuv omuovpynfel avalntioeig otov mwivaxo (NamedQueries), ®ote va

avokt@vtor to avtiotoyo oedopéva pe Paon to HTTP GET outiuota and tmv Android

EQAPUOYY.
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Kiaon AbstractFacade.java

YnepkAdon omv omoio dnAdvovtor ot pébodot, Phoet Twv omoiwv yivovtar ot avalntmoelg
(NamedQueries 1, NativeQueries) ot Pdaon dedopévmv. Ta NamedQueries avaktdvtot and v

avtictoyn entity kAdon, eved pe ta NativeQueries dnidvovpe v avalntnon SuvouKd.

Mopddsryuo Kodwa:

package gr.hua.location.rest.service;

import java.util.List;

import javax.persistence.EntityManager;
/**

*

* @author Soulis

*/
public abstract class AbstractFacade<T> {

private Class<T> entityClass;

public AbstractFacade(Class<T> entityClass) {
this.entityClass = entityClass;

protected abstract EntityManager getEntityManager();
/// SOULIS REST WSS --------------
// // device's amount of mobile measurements in current month
public int countMetrics(String androidID) {
javax.persistence.Query q = getEntityManager()
.createNativeQuery("SELECT COUNT(*) FROM measurements WHERE
Android_id=""+androidID+""' AND Network_Type<>'wifi' AND
month (Measurement_Time)=month(CURRENT_TIMESTAMP) AND
year(Measurement_Time)=year (CURRENT_TIMESTAMP)");
return ((Long) q.getSingleResult()).intValue();

// retrieve active campaigns
public List<T> getActive(short active) {
return
getEntityManager().createNamedQuery("Campaigns.findByActive").setParameter("active",

active).getResultList();
}
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Kiaon CampaignsFacadeREST .java

YnokAdon tng AbstractFacade péow tg omoiag yivetar m avtiotoiyion tov HTTP GET
artiuotog o€ Java pébodo. To autiuoto avtd apopolVv EPOTHUATE GTOV TivoKo campaigns.

Emiong, onAdvetal n popen g amavimong oto aitnua (plain text/xmil/json).

Mopddsryuo Kodwa:

/**
*
* @author Soulis
*/
@Stateless
@Path("gr.hua.location.rest.campaigns")
public class CampaignsFacadeREST extends AbstractFacade<Campaigns> {
@PersistenceContext(unitName = "RESTFulHualLocationPU")

private EntityManager em;

public CampaignsFacadeREST() {

super(Campaigns.class);

}
@GET

@Path("getActives/{active}")
@Produces("application/json")
public List<Campaigns> getActive(@PathParam("active") short active) {

return super.getActive(active);

@Override
protected EntityManager getEntityManager() {

return em;

Kidgon MeasurementsFacadeREST .java

YnokAdon tng AbstractFacade péow tg omoiag yivetar m avtiotoiyion tov HTTP GET
artnpatog og Java pébodo. Ta otipaTo 0VTE APOPOVV EPMTALATO GTOV Tivake measurements.
Emiong, dnAdvetar n popen g amavimong oto aitnua (plain text/xml/json). O kddwag eivot
napdpotlag Aoyikng pe g kAdong CampaignsFacadeREST.
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7.2 Android Project

Onwg éyo avagépel, n epapuoyn — meldng £xet vAomomBei pe ™ Ponbela Tov epyareiov
Eclipse IDE pe to ADT plugin. T ™ donpovpyioa tov project avoiyovue to Eclipse kot
emléyovpe oto pevov File->New->Android Application project. Xto mapdbvpo mov eppavileta
(Ewodva 7.2), eiodyovpe to dvopo g epoppoyns (HuaServiceTester2), to évopa tov package
uéoa oto omoio Oa avamtuybei n gpoappoyn (gr.soulis.huaservicetester2) kot opiCovpe v
wikpotepn Android ékdoom copfatdHTNTOG TG EPAPUOYNG, TNV £KOOOT — GTOYOG KOl TNV €KOOGN

Baoet tng omoiag Ba yivel | HETAYADTTION TOV KOJKA.

i “
i8] New Android Applicati o e e S

New Android Application )
€3 A project with that name already exists in the workspace

Application Name:® HuaServiceTester2

Project Name:® HuaServiceTester?2

Package Mame:® gr.soulidhuaservicetester?

Minimum Required SDK:6| API 11: Android 3.0 (Honeycomb) - |
Target SDK:9 | API19: Android 4.4 (KitKat) - |

Compile With:9 | API10: Android 4.4 (KitKat) -
Theme:8| Holo Light with Dark Action Bar -

The package name must be a unique identifier for your application.

It is typically not shown to users, but it *rmust™ stay the same for the lifetime of your application; it is how
multiple versiens of the same application are considered the "same app”.

This is typically the reverse dormain name of your organization plus one or more application identifiers, and it

=]

@ < Back Next > Finish

Ewcova, 7.2: Anpuovpyia tov project g epappoyng pog o Eclipse

Emiong, 6moc aiveron kot otv Ewova 6.31, 6to project g epoppoynig Hoc, TPETEL va
evoopotocovpe tig Pifhodnkeg google-play-services_lib (mop. 6.6.1) kou appcompat_v7 (v

ovppatdtra e TaAadTEPES EKOOGELS) Kot va eTAEEOVIE TNV Ekdoon — oT1OY0 (V. 4.4.2).
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File Edit Source Navigate Search Project Refactor Run Window Help
milk BB M-id #-0-Q- #E~ &5 &~ H-E-0 oo
£ Package Explorer 7 = 0| [] TestServicejava [ TestServiceFilejove

[[3) SpeedServiceTesterj | 1] TracerActivity jave (1) GemRegisterDeviceja | ) HuaServiceTester2 Ma 5 3] RESTRulModeljava | [1

I <2xml version="1.8" encoding="utf-8"7>
= : © <manifest xmlns:android="http://schemas.android. com/apk/res/android”
& google-play-services lib o package="gr. soulis. huaservicetester2”
2 HuaServiceTester2 android:versionCode="2"
5 sre android:versionliame="1.8" >

3 gr.soulis.huaservicetester
[I] ActiveConnReceiver,java
[ Campaign.java
[I] CampaignFilejava
[I] Campaignlson java
[1] CampaignsActivity.java
[I] GApiAlarmManager.java
[I] GemBroadeastReceiverjava

<uses-sdk
android:minSdkVersion="11"
android:targetSdkVersion="21" />

<permission
android:name="gr.soulis.hugservicetester2. permission.MAPS_RECEIVE™

android:protectionlevel="signature” />

<!-- Use OpenGL ES version 2 for Google Maps -->

[1] GemintentService java
[J] GemRegisterDevice,java
[1] GoogleMapshctivity java

<uses-feature
android:glEsVersion="0x00020000"
android:required="true” />

1) MainActivity.java <uses-feature andreid:name="androtd. hardware. wifi" />

[1] MessageActivity java
[J] MobileUsageFile java
[I) MyPreferences.java

<l-- Use permission for Google Maps (ref: https://developers.google.com/maps/documentation/android/start#getting the_google maps_android api v2) -->
n android:name="gr.soulis.huaservicetester2.permission. MAPS_RECEIVE" />
on for accessing the Internet -->

) NetworkReceiverjava L <uses-permission android:name="android.permission. INTERNET" />
F <uses-permission android:name="android.permission.ACCESS NETWORK STATE™ />
[3] NetworkUtility java o - =
<!-- Perm: on for writing to external storage -->

1] OnDemandactivity java <uses-permission android:name="android.permission. NRTTE_EXTERNAL_STORAGE™ />

[J) Ping,java ¢1-- Use permission for Geogle Maps --»
[I] RESTfulModel java <uses-permission android:name="com.google.android. providers.gsf.permission. READ_GSERVICES" />
1) SettingsActivityjava <uses-per n android:name="android.permission.ACCESS_WIFI_STATE" />
[I) SpeedServiceTester java <!-- Perm: s for user’'s location --»
<uses-per n android:name="android. permission. ACCESS_FINE_LOCATION" />
1] SpeedTesterjava <uses-per n android:name="android. permission. ACCESS COARSE LOCATION™ />
[I) subMainActivity.java <!-- Permissions for deviceId -->

[1] TestServicejava <uses-permission android:name="android.permission.READ PHONE STATE™ />
[J] TestSenviceFilejava
[1) TileProviderFactory.java
[1] TracerActivity java
[ WMSTileProviderjava

3 gr.soulis.huaservicetester2.staty
[I] MultiBarChartActivity java
[J] MultiBarChartMetricsjava —
[J] MultiBarChartOpActivity.ja
[ MyMarkerView.java
[J] OperatorMetricsjava
[1] PieChartActivity.java
[1] PieChartCampaign.java

<!-- 6(M requires a Google account. (ref: https://code.google.com/p/gem/source/checkout) -->
<uses-permission android:name="android.permission.GET_ACCOUNTS" />

<l-- Keeps the processor from sleeping when & message is received. -->
<uses-permission android:name="android.permission. WAKE_LOCK" />

‘
Mamfest|@ Apphcamon|[f] \{I] trumentation | =] [
£ Problems | @ Javadoc |2, Declaration [ &8 LogCat 7

+ -

B Console| [ Lint Warnings| 5 Progress| €] Error Log |

Saved Filters Search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope.

Ewova 7.3: Kodwkog amd To project mg epapuoyns pog oe Eclipse

To mepdAiov avamTLENG TOV AOYIGHUIKOV TNG £QapHOYNS paivetan otnv Ewdva 7.3. To apyeio
ue Tpmtevovta porlo otV vAomoinomn eivor to AndroidManifest.xml, oto omoio dnidvovtot OAa
TO OpPYElD KOl 01 AOEIEG TOV OTALTOVVTOL Y10 VAL AEITOVPYHGOVY 01 BA0ONKES Kot TOL GVOTOTIKG
tov Android. O k®dwkag Tov apyeiov mapovoidletar oto IMapdpnua A. Emiong, ta styles mov

YPNOYWOTOOVVTAL GTHV EPAPUOYN Y10, TN SUOPPMOOT) TOL YPAPIKOV TEPPAALOVTOC, ONANON TV

ofovdv T epappoyng, Exovv Paciotel otnv 1otocelida http://www.mindfreakerstuff.com [54].

H epappoyn Eexwvd ™ Aerrovpyio g pe to avorypo tov activity launcher mov dnidverar va

eivar To apyeio MainActivity.java, to omoio Topovotdletal 6T GLVEYELO.
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7.2.1 "Eleyyor Asrtovpyiog

H epappoyn ywo va Aertovpynoet ypetaletal va £xel tpdcsPaon oto dadiktvo. Emiong, mpénet va
eivon eykateotnuéva to. Google Play services. Mia amd Tig T ONUOVTIKEG AEITOVPYIEG TNG
EPOPLOYNG TOV TPOYLOTOTOOVVTOL GUVEXDS OO TN GTLYUN 7OV 1| €QapUoYN eykabicTatal ot
OVLGKELT &ival 0 EAeyyoc diktHov. Edv onAadn| n cvokevt| eival cuvoedepuévn oe diktvo WIFI 1)

mobile ®ote va &yovpe TpdGPacn 610 d1adiKTLO.

TracerActivity.java

Eivar activity (yopig dikn tov 006vn) mov Aettovpyel g vrepkAdon GAlov activities yw va
KANPOVOUNGOVV TO XOPOKTNPIGTIKA TOV. Edd dnAdvovtatl 6Aeg o1 atabepic TOV TPOYPAUILOTOC,
o6mwc my SERVER_IP (n IP tov application server), SERVER_PORT, ANDROID_ID «Am,
(QOPTOVOVTOL 01 TPOTIUNAGELG TOV XPNOTH, OT®G 1Y o€ Ti €idovg diktvo (Wi-Fi, mobile 1 kot ta
dv0) embopet va yivovtor ot petpnoetg, n ovyvotnra pétpnong kin. Emiong, eléyyxeton €dv n
vinpeoia Google Play eivar dwabéoun kot edv dev givar epupavifetar avéroyo pqvopo. Edd
yivetar duvapka kot 1 dnAwmon (register) tov receiver NetworkReceiver, o 0omoiog eEAEYyEL €4V
VILAPYEL TPOGPaoN 6TO JLGIKTVLO KOl OE TEPIMTMGT TOV dEV LILAPYEL ELPAVICEL AVAAOYO VO

(Léow TOL MessageActivity).

MainActivity.java

Eivar to Activity pe 1o omoio &exwvd m epapupoyr (Activity Launcher). Mg 10 dGvorypo g
EPAPLOYNG, en@avileTar To apykd pevol emAoydv, 6mwg eaivetor kot otnv Ewova 6.1. To
ovykekpévo activity amotelel vokAdon g TracerActivity.java, n omoio Tpaypotomolei GA0VG
TOV €AEYYOVG Yo TNV OpOAN Agttovpyio TG €QapUoYNg (Ty EAeYYX0G SIKTVOV) Kot TEPLEYEL TIG
dNAdoelg otabepdv g epapproyns. Emmpochera, n MainActivity eAéyyet eav €xet yivel eyypoon
omv vampecicc. GCM, avaxtovrag to Register_Id kot edv éxet poptwbei 10 apyeio pe TIg
Kopumdvieg. Emiong, eAéyyetl edv n vanpecio mopacknviov yio TI¢ LETPNGELS Elval o€ Agttovpyia,

dOTE VO EUPAVIGEL 6TO AVTIOTOL(O KOVUTE TO0 6moTd Aektikd (Start/Stop Service).
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NetworkReceiver.java

Elvar o receiver mov eAéyyel ovvey®dg KOTd TN AEITOVLPYIO. TNG EPAPUOYNG TNV KATAGTOON
dwrvov. H dnlwon tov yivetatl duvopikd otny vaepkAdon TracerActivity.java yuo tig mopokdto

EVEPYELEG:

» android.net.conn.CONNECTIVITY_CHANGE
» android.location.PROVIDERS CHANGED
» android.net.wifi.WIFI_STATE_CHANGED

Ye mepimtoon EMhenyng ovvdeong pe to dwdiktvo (WIiFI 1 mobile) kaiei péow Intent to

MessageActivity yio eppavion avaloyov unvOuaTog 6To ¥pNoTh.

7.2.2 Kopmdwieg

Ot xopmavieg stvor yewypapkés meployéc, ot omoieg opilovian omd Tovg YpPNoTEG piag
dadkTvaknG mAoTedpuag mov Exet ovamtvyfel amd tov Gerti Nurka, ota mlaicio g
petamtuylokng tov gpyociog [34]. Ot meployég awTéC EXOVV GLYKEKPYEVO YOPOKTNPIOTIKA, TOL
oTol0 TPEMEL VOL IKOVOTTO10VVTOL MGTE VO TPOyaTomonBovv petpnoets. Ta yopakmpiotikd ovtd
oolovtol otov mivaka campaigns g Paong dedopévav hualocation kot £govv avaivdel oty
napdypoeo 6.5.2. O pOAOC TV KOUTAVIOV glval va BETOVLV Y0PoYpOoVIKA Opila eVTOG TOV OTOIMV

Ba yivovtal o1 HETPNGELG OO TNV LANPECIA TAPUGKNVIOV.

H Android epappoyn evnuepmdvetor e T evepyég Koumavieg péom tng vanpeciog GCM, n
omoia otéivelt HTTP punvopota oe popen JSON, ce OAeg TiG €yyeypOUIEVES GUOKEVEG OTNV

vimpecio GCM. 'Eva detypo evog tétotov unvopotog ivot og €ENG:

JSON Campaigns
{'campaigns™: [
{

tidvoriv,
"create_date™:""2014-11-15 11:34:22",
"end_date™:""2015-11-25 ",
"latitude™:38.0141,
"longtitude'™: 23.6335,
"network_type':"wifi",
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"‘accuracy':150,
"radius':100,

"velocity'":10

3.

{
tidvor2en,
"create_date':""2014-11-15 11:34:22",
"end_date™:""2015-11-26 ",
"latitude™:31.0141,
"longtitude'™: 27.6335,
"network_type':"mobile™,
"accuracy':150,
"radius™:1500,
"velocity'":10

}

13

H Android epappoyn amobnkevet tic evepyéc Koumavieg tov Aapupavel amd v vanpecio GCM
oe opyeio (CampaignFile.txt). Avtéo ovuPaivel 0mote elodyovton VEEC KOUmAvViEG ©TN
dradiktvaky mhatedpua mov xet avarntuydei amd tov Gerti Nurka. Opwmg, petd myv eykatdotaon
™G €PAPUOYNG, TNV TPAOTN POpd oL Ba extedeotel dev Ba Exetl evnuepwbel amd v vanpecio
GCM pe t1¢ evepyég kapmavieg. O éleyyog antdg yivetal otnv apykn o006 vn g EQopLOYNS, OTO
activity MainActivity. Eav to apyeio CampaignFile.txt dev vmapyel, yivetar avikmmon tov
evepymv kaumaviov uécm RESTTUl service kot cvykekpipéva g pebodoov getCampaigns(),
mov avtikadwotd v vanpecic GCM, pévo yw avty v zmepintwon. Emiong, vmdpyer M
JUVOTOTNTO AVAKTNONG TOV KOUTOVIOV 0o TV 000vn 6.3, Ttotdvtag to kovuni Retrieve Active

Campaigns.

Kddwoag:

try {
String msgCampFile = CampaignFile.readCampaignFile(getApplicationContext());

} catch (IOException el) {

// IF Campaign file not found, create Campaign File from RESTful Service
RESTfulModel restModel = new RESTfulModel(getApplicationContext());
restModel.getCampaigns((short) 1); // get active campaigns and write to file -
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Campaign.java

K\don mov avamapiotd to avtikeipevo campaign pe 6Aa to YopoKINPIoTIKG ToV [ getters kot

setters.

CampaignFile.java

KAdon mov ypnowomoteitor yioo £yypaen T@V KOUTOVIOV G€ apyeio Kot avdyveoon tovg amd

oto.

CampaignsActivity.java

006V mapovcilooNg TOV EVEPYDV KOUTOVIOV, OT®G ¢@aivetar kot otnv Ewova 6.3, pue

JuVaTOTNTO AVAKTNOTNG TOV VE®MV EvEPYOV Kapumaviov, pécw RESTTul service.

GcmRegisterDevice.java

KaAeitoar oty apykn 006vn g epappoyng (MainActivity) yw va avaktioet to registration_id
™m¢ ovokevng oty GCM vanpecio. Edv 1o id dev vmdpyer (dev €xer amobnkevtei oto
SharedPreferences g cvokevng) Bempel OTL | GLOKEVT JEV EIVOL EYYEYPULIEVT] OTNV VINPECIQ
Kot otédvel pnvopo gyypaeng oty GCM vanpeoia, péow tov GoogleCloudMessaging API.
Tavtoypova, pe ™ uébodo AsyncTask, otéivel to registration_id péow evog HTTP POST otov
application server kot cvykekpiéva oto PHP script c2dm_reg.php, to omoio avaiaupavel va

amofnkevoet to registration_id otov wivaxa c2dm_reg_devices.

Koddwcac otnv MainActivity.java:

/// REGISTER DEVICE TO GCM ------------mmmmmemm-
GcmRegisterDevice regDevice = new GcmRegisterDevice(getBaseContext());

try{
regid = regDevice.getRegistrationId();
}
catch(RuntimeException ex){
Toast.makeText(getApplicationContext(), ex.getMessage(),
Toast.LENGTH_SHORT) .show();

}
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if (regid.isEmpty()) {
regDevice.registerInBackground();
Toast.makeText(getApplicationContext(), "The Device is REGISTERED to GCM!!",
Toast.LENGTH_SHORT) .show();

}

GcmBroadcastReceiver.java

Eivar o receiver o omoiog aviyveder o GCM pnvopoto mov otédvoviar and tovg GCM
connection servers kot exkivei to Intent Service GCMIntentService.java ywo vo mapaidfet to
uvopa. oo va Aettovpynoet o receiver mpémel vo dnidocovue oto AndroidManifest.xml v
doELo YPAONG, TIG EVEPYELES KOl KATNYOPIES OViYVEVOTG.
<receiver
android:name=".GcmBroadcastReceiver"
android:permission="com.google.android.c2dm.permission.SEND"
android:enabled="true" android:exported="true">
<intent-filter>
<!-- Receives the actual messages. -->
<action android:name="com.google.android.c2dm.intent.RECEIVE" />
<category android:name="gr.soulis.huaservicetester2” />

</intent-filter>
</receiver>

GcemintentService.java

To service kaAeitar amd tov receiver GemBroadcastReceiver.java pe okomo v amobnkevon tov
GCM pmvopatog mov mepiéyet Tig evepyés Kapumdvies. Xpnotpomoiet to GoogleCloudMessaging
APl ®ote va dafdoet to GCM pnivopa, va to amoBnkevcel e apyelo kol vo otethel éva
Notification pmvopa oty 006vn g cuokevrg (Ewdva 7.4), Tov va TANPOPOPEL TO ¥PNoTn Yo

™ MYM EVEPYADV KOUTAVIDV.
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4 . 3 6 SUN, MAY 24

GCM Notification

New Campaigns Received!

ANDROID

Ewcova 7.4: Notification pivopo Aqymg evepydv kopmoviov omd v vanpesio GCM
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7.2.3 Ymnqpeoio lMapaocknviov

Yy apyikn 006vn g epappoyng, oty Ewodva 6.1, ntatdvtog to kovuni Start Service, Eekiva
va ekteheiton n Yranpeoia [Moapacknviov. H vanpecioa avt mpoypatomolel HETPHGES TOV
acVPUATOV OIKTOOV GTO OTOi0 €Vl GUVOEDEUEV 1] CLGKELY, GTO TMOPUCKNVIO, UE PACN TIS
TPOTIUNAGELG ToV ¥pnotn (006vn Settings, Ewdva 6.4) Kot T0 apyeio TOV EVEPYDV KOUTAVIDV,
akopo ko 6tav 1 gpappoyn eivan kKrewot. o mopdaderypo, v elloote cuVOEdEUEVOL GE
WIiFi diktvo, yivetar €AeyyoC OTIC MPOTIUNOCES TOL YPNOTH, v Exel dniadn emré€el va
TPOYLLOTOTO0VVTOL LETPHOELG 0T0 cuyKekpuévo tomo diktvov (Network Type: wifi 77 both) xon
KG0e mote vo mpaypotonotel ) pétpnon (kdbe 5, 10, 30 Aemtd). Xtn cuvéyeln, eAEYyETOL TO
apPYEl0 KOUTOVIDV, EAV 1 YEOYPAEIKN pHog 0Eon BplokeTal eviog Towv opiwv piog kapravias. Eqv
val, EAEYYOVTOL TO TEPOLTEP® YOPOKTNPIOTIKG TNG KOUmAviag (TOmog SkTvov, TaydTNTH
OLGKELNG, aKpifelo HETPNONG) KoL OV IKOVOTTOOVVTAL, 1) VINPEGIO TPOXWPA GTn UETPNON TOV

tecodpov petpikav (downlink, uplink, ping Google server, ping Personal server).

ActiveConn Receiver Change Preferences

Is Button Is Senvice
Pushed? Running?

M Stop Alarm
i Manager

Stop Alarm
Manager

Start Alarm e
Manager N Stop Service

Test Service e Conraigin: Store in DB

criteria

Ewova 7.5: Awdypoppa Porg Aettovpylog g vanpeciog mTopacKnviov yio TG LETPNGELS SIKTHOV
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YV Ewova 7.5 divetar to dtdrypoppo. pong AEttovpyiog g vanpeciog mapacknviov. Apyikd, M
viomoinom ¢ vanpeciog elye yiver pe d0@opeTikd Tpdémo. Me TO TATNHUO TOL KOVLUTIOV
KoAoVOTOV pio kKAdomn m omoion vAomolovoe Tov LocationListener, o omoiog, pe Pdaon
ovYvOTNTA PETPNONG ald TIG TPOTNGELS TOL YPNOTN, KAAOVGE LE TN 6Epd Tov To IntentService
OV €KOVE TOLG TOPOTAVE® EAEYXOVS, TPAYLOTOTMOOV0E TIG LETPNOEIS KOL OTI GLVEXEW
kataotpedTay. To mpdPAnua ce avtr v vAoToinon Ntav ot n uébodog requestUpdates()
10V LocationListener dgv ekteleital e oTafepd YPOVIKA O10GTALOTA, LE OTOTEAEGUO TNV
EMewyn a&lomotiog 06wV aPopE TN GLYVOTNTO TV UETPNCEDY. AVTO GUVERaIVE GV 1] GLGKELN
éueve Yo TOAD ®pa. odpavng, OmOTE €mepte o€ Kotdotoon «Omvov» (Sleep mode). H
adPOVOTTOiNCT NG CLOKEVNG uUmopel va avtiuetomiotel pe tov AlarmManager, o omoiog
Aertovpyel cav Eumvntipt ot cvokevr. Omdte otV TEMKN VAOTOINGOM TG LANPECING
nopacknviov, 6nwg eaivetor kot otv Ewova 7.5, pe 1o métnuo tov Kovumob vAomolEitol o
AlarmManager, o omoiog Kolel to Service péco oto omoio yivetar 1M VAOTOINGN TOV
LocationListener, Yo TOV TPOGOOPIGHO TNG YEMYPAPIKNG OE0NG KAl GTN GLVEXELWD, POV
yivouv ot amapaitnTol EAEYYOL, TPOYUOTOTOLEITOL 1] HETPTOT TOV UETPIKOV OOS0GNG SIKTVLOV.
Téhog, ta amoteAéopoTo TOV HETPoE®V omodnkedovtal otn Paon dedouévmv Kot to Service

KOTOGTPEPETOL.

TestServiceFile.java

H «\dion ypnopomoteitar yio va amobnkedovpe ce apyeio v evéPyeL TOV XPNOTN, OGOV 0POPd
NV VANPECia TOPAGKNVIOL, oV dNANN TATNGE TO KOLUTL Yot Vo EEKIVIGEL 1] VINPEGIA 1 Yo VoL
otapariosl (LéBodog isMyServiceBtnRunning()). Emiong, éxet viomomOel kot m pébodog

isMyServiceRunning() 1 omoia eAéyyel v 1 LIMPEGIN TAPACKNVIOL AgttovpYEl 1) OXL.

ActiveConnReceiver.java

Receiver pe kabohikn| 1oyd, Aertovpyei dnhadn axodpa Kt 6tav 1 epapuoyn eivat kKieloth. EAEyyet
™ Agwrovpyia g vanpeciog mapoacknviov kdbe eopd mov peTAPUAAETOL 1) KATAGTOGT TOL

dwtvov. Anidvetar oto AndroidManifest.xml:

<receiver
android:name=".ActiveConnReceiver"
android:enabled="true" >
<intent-filter>

100



<action android:name="android.net.conn.CONNECTIVITY_ CHANGE" />
<action android:name="android.net.wifi.WIFI_STATE_CHANGED" />
</intent-filter>
</receiver>

O Receiver, 6moc eaivetal kot otv Ewodva 7.5, edéyyel oe mepintwon mov €xel matnbei 1o
KOVUTIL y1o. EvePYOTOiNGM TNG LANPESING OV OVIMG 1) LANPECIN EKTEAEITOL GTO TOPACKNVIO. AV
Y. OTO00NTOTE AOYO M LANPESia O AEITOVPYEL EVD O ¥PNOTNG EYEL TATHGEL TO KOLUTL Yo

évapén g vnpeciog, divel evioAn otov AlarmManager va EEKIVI{GEL TNV LNPEGIaL.

Kddwoag:

/// This Receiver is running globally
public class ActiveConnReceiver extends BroadcastReceiver {

@Override
public void onReceive(Context context, Intent intent) {

String activeConn = "";

TestServiceFile tsf = new TestServiceFile(context.getApplicationContext());
activeConn = tsf.activeConnection();

/// THE SERVICE IS NOT RUNNING. WE HAVE TO CHECK IF THE USER HAS PUSHED THE BUTTON TO
START
if(!tsf.isMyServiceRunning()){

try {
if(tsf.isMyServiceBtnRunning()){

if(!(activeConn.isEmpty())){

GApiAlarmManager.startAlarmManager(context.getApplicationContext());

}
}
} catch (IOException e) {
Toast.makeText(context.getApplicationContext(),
e.getStackTrace().toString(), Toast.LENGTH_LONG).show();
¥
b
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GApiAlarmManager.java

Eivar  khdon mov exteleiton 6tav o yprotng mathioel to kovuni Start/Stop Service. H k\don
EAEYYEL TNV KATAOTOON OWKTOOL KOl €QV Ol TPOTIUNGELS TOV YPNOTN GLUTITTOVV, KOAEL TOV
AlarmManager, o omoio¢ He TN GEPE Tov EEKVGL TO Service yio TV TPOyHOTOTOiNoT TMV
uetpnoewv (Start Service) 1 dakdmtel ™ Aettovpyion Tov AlarmManager (Stop Service). Ot
1éBodoL Kat To avTIKEIHEVA TG KAGoNG eivarl static, 610TL 1 dloyeipion tov Service mpémet va

etvar eviaio Kot kalBoAkn.

CampaignJson.java

K\don n omoia avoiyet ko avadvet (parse) to apyeio Tov Koapmavidv, mov givar g popen JSON.
H pébodog FindCampaign() ypnoiponotet ) pebodo matchCampaignCriteria() ywo vo Ppet
MV KOUTAvVIe. Tov TAnpoi 115 mpobmobécels yioo v mpaypotomoinon g METPNONG Kot

EMOTPEQEL TAL 6TOLYELN TNG. Xpnoomoleitat amd Ty vanpecio mapacknviov (TestService).

Kddwac duadikacioc e0peonc KATGAANANG KOUTAVIOS Y10, TPOYLOTOTOINGT) LETPNCE®V

public boolean matchCampaignCriteria(Location location, String end_dateStr, double
camp_lat, double camp_lng, int camp_acc, int radius, int velocity) throws
ParseException{

Date cur_date = new Date();
// check if the campaign has expired
SimpleDateFormat dateFormat = new SimpleDateFormat("yyyy-MM-dd",
java.util.Locale.ITALIAN); // Locale.Greek doesn’t exists
Timestamp tStampEndDate;
Date end_date;

if(end_dateStr.contains("-")){ /// is Date
try{
end_date = dateFormat.parse(end_dateStr);
}catch(ParseException pe){
pe.printStackTrace();
throw new ParseException(pe.getMessage(), pe.getErrorOffset());
}
}
else{ // is TIMESTAMP
tStampEndDate = new Timestamp(Long.parselLong(end_dateStr));
end_date = new Date(tStampEndDate.getTime());
}

if(end_date.compareTo(cur_date) < 9)
return false;

float accuracy = 0;
if(location.hasAccuracy())
accuracy = location.getAccuracy();
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float speed = O;
if(location.hasSpeed())
speed = location.getSpeed();

// the location of each campaign
Location camp_loc = new Location("");
camp_loc.setlLatitude(camp_lat);
camp_loc.setLongitude(camp_lng);

// check if our location fits with location of campaign
if(location.distanceTo(camp_loc) > (radius+camp_acc))
return false;

// check the accuracy
if(accuracy > camp_acc)
return false;

// check the speed
if(speed > velocity)
return false;

return true;

}

TestService.java

H xhdon mov vAomotel v vanpecia tapasknviov. [Ipdxertar yio Service mov kaAgitor amd v
KAGon GApiAlarmManager.java pe 1o matmua tov kovumov Start Service amnd to ypnot.
Méoa oty KAdon yivetor vAomoinom tov GoogleApiClient kot Tov LocationListener yio
avlktmon g  YEOYpaQlKNg  Béong TG ovokevng,  HE  MEYAAN  axpifewa
(PRIORITY_HIGH_ACCURACY). Avutdg eivar o Adyoc mov o€ ypnotpomoleitar IntentService aiid
Service. To Service Aertovpyel 6T0 TOPUCKNVIO HEXPL TNV EKTEAEGT TG EVTOANG stopSelF(). To
IntentService otopatd ™ Aettovpyio Tov TPOTOV TPOAGPEL 0 LocationListener va EMGTPEYEL

TNV YEQYPOPIKN BECT TG GLGKELNG, LE OMOTEAEGLLOL VOL LNV TPOLYLOTOTTOLEITOL 1] LETPTOT).

H «\dom, emiong, potd av vmapyel M KOTOAANAN KOUmAvio Yoo TNV TPOYLOTOToinon Tng
HETPMONG Kat ovakTd To ototyeio tng (kKhaon CampaignJson.java) pe tn Ponbewa g pebodov
findCampaign() . Xt cuvéyeln koel v khdon SpeedServiceTester yio v mpaypotonoinon
TOV UETPNCEDV KOL TNV OTOONKELON TOV OMOTEAESUATOV ot Pdon dedopévav. O KOdKG TG

KAdong Ppioketon oto Tapdptmua B.
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SpeedServiceTester.java

Eivon n kAdomn mov kaAeital amd v vInpecio TapacKNVIiov Yo vo, EKTEAEGEL TIG LETPTOELS TOV
TEGOOPMOV  UETPIKMOV KoL VO omodnkevoel ta amotedéopoto ot Pdon dedopévov. H
ovykekplévn Oladikacio extedeitar og dvo dSapopeTikd vApata. Kot to dvo viuarto
onuovpyovvtor pe ™ Ponbewa g KAdong AsyncTask. To mpdTO VAo TPOYUOTOTOED TIG
LETPNOELG KOl EMOTPEPEL AVAAOYO, UNVOLOTO OTNV EQUPLOYT. AV EMGTPAUPEL VOO ETLTVYIOG
TOV LETPNOEMV, ONUIOVPYEITAL TO SELTEPO VLML, LEG® TOL OTOI0V GTEAVOVTOL TOL OTOTEAEGLOTOL
tov petpnoenv pe HTTP POST otov application server kot cvykekpuévo oto PHP script
index_measures.php, 1o omoio avaiaupaver vo cvovdebel pe ™ Paon dedopévov MySQL

huaLocation kot va amoOnkevoet Tig peTpNoels 6ToV Tivake measurements.

H ovykexpiévn viomoinon Paciotnke otnv vAomoinon Tov PeETpioemv omd v epyacio [1]
tov Kopovidm NikdAaov, Tpocaprocpévn ota dedopéva g d1kng Hov vAomoinong. Emiong,
Yo AOYoug ac@oleiag otnv amofnKevon TV UETPNOE®V TPOoTEONKE M amaitnon To
avayvoplotikd g ovokevrg  Android_id, va egivar omoOnkevpévo otov  mivoKa
c2dm_reg_devices, ®ote va €lpOOTE Glyovpol OTL Ol UETPNOELS TPOEPYOVTOL and a&lomot

ovokevr] Android.

7.2.4 Tpotipioeis Xpiotn

Ot mpoTwNoEly PNOTH APOPOVV TIS UETPNOELS omdO0oNG AGVPUATOV SIKTVOL HECH TNG
vnpeoiag mapacknviov. Anidvovtal otnv 006vn pvbuicewv (Settings) g epapuoyng (Ewova

6.4) ko Eyovv avaivbel oty Topdaypogo 6.1.2.

SettingsActivity.java

KX\don mov viomotel tv 006vn pvOuicemv pe T mpotiunoelg tov ypnotr. Eivar Activity mov
KAnpovopet amd v kKAdon PreferenceActivity [55], mov ypnoLomoleitol yuo. amodnKevon

TV pubuiceov tov Android epappoymv ot diemapn SharedPreferences.
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Katd v anobrkevon tov pubuicemv, eAéyxetar v n vanpecio tapacknviov Ppicketal o
Aerrovpyio. Ze avt TNV TEPITTOGOT SIVETOL EVTOAN Y10 EMOVEKKIVION TNG LINPESTNG, O10TL Ot

aALOYEG OTIG TTPOTIUNGELS TOV YPNOTN UTOPEL VO EMNPEACOVY TN d1adIKaGio LETPNONG.

Yyetkdc Kmdwkac:

//// listen for changes on Preferences for restarting the Service if running

PreferenceManager.getDefaultSharedPreferences(getActivity().getApplicationContext()).
registerOnSharedPreferenceChangelListener(new
SharedPreferences.OnSharedPreferenceChangelListener() {

@Override
public void onSharedPreferenceChanged(SharedPreferences sharedPreferences,
String key) {
// Auto-generated method stub

Toast.makeText(SettingsFragment.this.getActivity().getApplicationContext(),
"ConfigurationChanged!!", Toast.LENGTH_LONG).show();
Log.d("PREF", "ConfigurationChanged!!");

TestServiceFile tsf = new
TestServiceFile(getActivity().getApplicationContext());
try {
if(tsf.isMyServiceBtnRunning()){

Intent i = new
Intent(getActivity().getApplicationContext(),gr.soulis.huaservicetester2.TestS
ervice.class);

getActivity().stopService(i);
getActivity().startService(i);

}
} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();
}
}
1)
MyPreferences.java

K\don yio avaktnon tov pubuicemv g epappoymg amd to avtikeipevo SharedPreferences.

Yyetkdc Kmdwkoc:

SharedPreferences mPrefs = context.getSharedPreferences("SharedPreferences”,
Context.MODE_PRIVATE);
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7.2.5 Google Maps
Mo v avarapdotacn Tov HETPHoE®V AmTOS00NG OGVPUATOV SIKTVMV, YPTGILOTOIOVUE YAPTEG

¢ Google. H gppdavion tov Google Maps omv gpoppoyn PBpicketar 610 vIwopevov, 6T

eaivetar otV Ewodva 6.2, 610 kovuri Show Map.
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Ewcova 7.6: Ot evepyég koumavieg o Google Maps
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Ymv Ewodva 7.6 paitvovtar 6to xaptn to onpeio mov avomepioTovy T0 EMIKEVIPO TMV EVEPYDV
kopumaviov (markers). Kdavovtog «khk» TGved Tovg peE TO aplotepd KOVLUTL TOL TOVTIKION,
epeavifovior otoyeion OV APOPOVV TN GLYKEKPYEVT KOUTAVIO, OT®G TO OVOUA NG, O TOUTOG

JKTVOV OV VITOCTNPILEL KOt 1 nuepounvia AENG .

¥ il w444

No Data
No Data
Downlink Speed

Uplink Speed

B
- % Ping Personal Server
-l

Ewova 7.7: Emoyn petpikdv yuo avoropdotacn oe Google Maps

Ymv Ewoéva 7.7, gpepovifovtar ol EMAOYEC LETPIKOV OTOIOONG, YO TIG OTOiEg £YOoVV Yivel ot
LETPNOELS, MOTE Vo, amoTutmbovy oto yaptn ¢ Google. O yaptng, apywd dev eupavilet

petpnoelg o0t m €&’ opiopov emhoyn eivor No Data.
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Ewova 7.8: Enthoyn tomov yaptn oe Google Maps

2mv Ewova 7.8 epgaviCoviot ot emthoy£g Yoo Toug THToVg yoptdv mov vrootpiloviat. Eivat ot

10701 TT0V VIooTNPiovtar amd Tovg Yapteg TG Google (Google Maps).
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| | Personal Data

All Campaigns

Network Type

Barnes Surface
Layer

Cancel

Ewoéva 7.9: Exrloyn eidtpov yo avarapdotacn oe Google Maps

2mv Ewéva 7.9 eaivetor 10 mapdbupo d1aAdYou e TIG EMA0YES GIATPOV Tov €xovpe. Y apyet

Kot 1 duvaTtdHTNTA To PIATPA VO GLVOLAGTOVV UETAED TOVC.

» Personal Data

AvvaTdtnTa Y100 ELEAVICT) LETPNCEMV TTOL £YvVaV LOVO OO TN GLYKEKPLUEVT] GLGKELT)
» Campaigns

Epedvion petpiioemv yio OAES TIG KOUTAVIEG/CUYKEKPIUEVT] KOUTAVIO/KOTA TopayyeAio
» Network Type

Engdavion petpioemv povo yio cvykekpipévo tono dukrvov (wifi/mobile/All Types)
» Barnes Surface Layer

ATecOVIoT HETPNOEMV PEGH OO T CLYKEKPIUEVT emeepyacio cOVTINENG dEdOUEVMV.
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32768 kbps
16384 kbps

8192 Kkbps

4096 kbps

1024 kbps

< 512 kbps

Ewdva 7.10: Xpopotikn Kot yoplonoinon HETPoEQY

Ymv Ewova 7.10 aneuwcoviovtat ta xp®dpote Tov AapBEvouy ot LETPNCELS GE AVTIGTOLYIO LE TO
€0pog TWWAOV 6710 omoio avikovv. H cuyKekpipévn ¥poUOTIKY OTEKOVIOT APOPE TIC UETPIKEG
oot rag Ayng oedouévov (Downlink) kot tayvtntag amoctoing dedopévev (Uplink).
AvtioToym ypoUATIK) anddocn vEIGTATUL Kol Yo TIG 2 peTpikég uétpnong ping. To povo mov

aAAGCer eivar 1 povada pétpnong (sec avri kbps).
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GoogleMapsActivity.java

Eivar n khdon — Activity n onoio. vVAOTOLEL TV AvamapAoTAcT TOV UETPNOEMY GE YUPTES TNG
Google. H vAiomoinon, 6mmg £xel avapepbel mponyovpévad, £xel mpaypatonombel pe to Google

Maps API v2. H areikdvion tov yaptn yivetoun pe ) fondeta g kAdong MapFragment.

Yyetkdc Kmdwkoc:

GoogleMap map = null;

MapFragment mapF = (MapFragment) getFragmentManager().findFragmentById(R.id.map);
map = mapF.getMap();
map . setMapType(GoogleMap.MAP_TYPE_HYBRID);
map.setMyLocationEnabled(true); // focus to current location

To avtikeipevo mapF dnAdvetar oto layout apyeio tov activity activity_google_maps.xml

<fragment
android:id="@+id/map"
android:layout_width="match_parent"
android:layout_height="match_parent"
class="com.google.android.gms.maps.MapFragment"/>

O1 emhoyég kot ta eidtpa Egovv oyedlaotel oav ototyeio Tov ActionBar . [T cuykekpipéva, n
EMAOYN HETPIKAV ExeL oYed0TEL 68 pop1| AMotag (Ewova 7.7):
// Set up the action bar to show a dropdown list.

final ActionBar actionBar = getActionBar();

actionBar.setDisplayShowTitleEnabled(false);
actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_LIST);

evd ta piATpa oav otoyeio Tov ActionBar. Emiléyovtag to avtictoyo ewovidwo (Ewova 7.9),

avoiyet éva mapdbupo dtaddyov thmov AlertDialog.

H emoyn tomov yaptn €xel oxedlootel og pevod (dnAmon 6to apyeio — pevov tov activity
menu/google_maps.xml), pe dvvatotnta vo gueaviletal Kot og ototyeio Tov ActionBar, €Gv

vrapyel dbéotpog yopog (Ewova 7.8).

app: showAsAction="1fRoom"

Téhog, pue ™ Ponbewa g pebdSov MapData() yiveror 1 avomTOPACTOCT) TOV UETPYCEOV GTO
YGPTN, GE HOPPT YPOUATIGTOV KOVKIO®V 1 HEGm NG Tey VKNG Banes Surface (0o mapovoiactovv

otV mopdypogpo 7.3).
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7.2.6

XroTioTikd MeTpriceov

H gpoppoyn, ektdg amd v avorapdotacn tov petpnoemv oe Google Maps, tpoceépet ki Eva

obvolo amd 000veg OTATICTIKOV Yo TIC HETPNOELS OMOS00NG OAGVPUATOV OIKTV®OV GE

daypappoto ypapikmv, ypnoonowwvtag t Piiodnkn MPANndroidChart. Ot 006veg avtég

Bpiokovtot 6T0 vopevol g epapuoyns (Ewova 6.2).

>

Campaigns Stats

00o6vn pe ypdonuo TOHTOL — TWTOC, MOV AVATOPIOTE TO TOCOGTH LETPNCEWV OV
Kapmavio og Kabe tomo dikrvov (Wifi, mobile, both).

Network Types Stats

006vn pe ypaenuo TOTOL — TITAG, TOV AVATAPLOTE TO TOGOCTA UETPNOEWV avE TOTO
dwrvov (wifi, LTE, HSPA, HSPAP kAn) yio 6Aovg Toug Topdyovg 1 yio kdbe mapoyo.
Metrics Stats

006vn pe ypdonuo — TOTOL UTAPES, TOL OVOTOPLOTA TN WECT TIUN UETPHCE®V aVE
LETPIKY OTIG KOUTAVIES Yio KAOE TOTO S1KTHOV.

Mobile Op Comparison

006vn pe yphonuo — THTOL UTAPES, TOV AVATUPLoT yio KéBe Kopumdvia T Héon Tiun
LETPNOEMV OV LeTPIKN TV Tapdymv kivntig tAepwviag VODAFONE GR, WIND GR,
GR COSMOTE (ovykprtikd omote éopota).

H avéxtmon tov dedopévav mov agopovv Tic petpnoels yivovior pécw HTTP GET artmudtov

oe RESTful vimpecieg mov £yovv dnuovpyndel 6tov S1AKOMOT EQOUPUOYDV (TOPEYPOPOG

7.1.2).

RESTfulModel.java

KX\don n omoio viomotei to HTTP GET artrjpota otig mapakdto RESTTul vanpeoiec :

protected final static String REST_URL_MEASURES =
"http://83.212.113.47:8080/RESTFulHualocation/webresources/gr.hua.location.rest.measu
rements";

protected final static String REST_URL_CAMPAIGNS =

"http://83.212.113.47:8080/RESTFulHualLocation/webresources/gr.hua.location.rest.campa

igns";
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O1 K\qoelg yivovtar og dtapopetikd viua (thread) pe viomoinon g kidong AsyncTask. Ta

TEPIOCOTEPO. OUTNUOTO OPOPOVY TNV AVAKINON TOV UETPNOEOV Yo, ¥pNon omd TG 000veg

otatoTik®v. Ta dedouévo mpoépyovtal amd TOvg mivakeg Mmeasurements kot campaigns g

Baong dedopévav MySQL, hualLocation. Avdioyo pe v emmiéov dwpopewon tov URL

KAoNG KaAgitot Kot dtapopetikn pnébodo viomoinong tg RESTul vanpecioc.

>

setUserMobi leDataUsage(String userlID):
String[] uri = {REST_URL_MEASURES+"/countMetrics/"+userliD};

Avaxtdatotl to TA0og tov peTpioewv tov ypniot userliD, tov tpéyovta upva oe mobile
diktvo. Xpnowonotgital yio Tov vroAoyiopd ypnong dedopévav (mobile data usage).
getCampaigns():

String[] uri = {REST_URL_CAMPAIGNS+"/getActives/1";

Avdakton tov evepydv kKoumaviov oe popen JSON mapdpolo pe 1 Hopen mov
otélvetan amd v vnpecio GCM.

getMeasurements(String nType):
String[] uri = {REST_URL_MEASURES+"/getMeasurements/"+nType};

Avoxtd o TAN00G HETPNCEDV AV KOUTAVIO KOt avE TOTO S1KTOOV.

getNetworkTypes(String opearator):
String[] uri = {REST_URL_MEASURES+"/getNetworkTypes/''+operator};

Avoxtd To TAN00G petpnoemv avd THmo S1kTOoV Yo kKdOe mhpoyo (1 Yo GAOVC).

getMetricsPerCampaign():
string[] uri = {REST_URL_MEASURES+"/getNetricsPerCamp"};

AvokTd T péon TN TOV LETPNCE®V Yo KAOE LETPIKT OvEL KOUTAVLOL.

getMetricsPerCampaign(String operator):
String[] uri = {REST_URL_MEASURES+"/getMetricsPerCamp/''+operator};

'Idw0 vnpecia pe TV TPONYOVLUEVT Y10 GUYKEKPLEVO TAPOYO KIVNTAHG TNAEQ®VING.

getOperatorMetrics():

String[] uri = {REST_URL_MEASURES+"/getOperatorMetrics};

AvokTd ™ péon TN TOV LETPHCE®V Y10 KADE LETPIKT] OVA TAPOYO KIVNTHG TNAEQPMVING.
getOperatorMetrics(int campld):

String[] uri =
{REST_URL_MEASURES+"/getOperatorMetrics/"+String.valueOf(campld)};

‘Idw0 vnpeoia pe TV TPONYOVUEVT Y10 GUYKEKPLEVT KOUTOVICL.
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StatsBase.java

Ymnepkidon g Pprobnkng MPANdroidChart.

PieChartActivity.java

H «ldomn — activity mov viomotei tnv 006vn Campaigns Stats (Ewova 7.14). Xpnowomotei v

KAfon getMeasurements() otV avtictoyn RESTful vanpeoia, yio avaktnon tov dedopévmv.

PieChartCampaign.java

K\don mov onuovpyel avrikeipevo tomov PieChartCampaign mov mepiéyovv OAn v
TAnpogopio mov ypewdletor n oB6vn Campaigns Stats yio vo amelkovicel 10 YPAENUAL.
Ytéhvovtar og Parcelable avTikeipeva — TopAUETPOL GTOV FECEIVEr Tov KAVEL TNV KA G 6TV

avtictoyn RESTful vanpeoia.

PieOpNetworkActivity.java

H xAdon — activity mov viomotei tnv 006vn Network Types Stats (Ewova 7.15). Xpnoipomotei
mv KAnon getNetworkTypes() oty oavtictoyn RESTful vanpecio, yio avikmon tov

dedopévov.

PieChartOperator.java

K\don mov omuovpysi avtikeipeva tomov PieChartOperator mov mepiéyovv OAn v
mAnpogopia mov ypelaletar n o06vn Network Types Stats yion va amewcovicel to ypaonua.
Ytéhvovtar og Parcelable avTikeipeva — TopaUETPOL GTOV FECEIVEr Tov KAVEL TV KA G 6TV

avtictoyn RESTful vanpeoia.
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MultiBarChartActivity.java

H «Adon — activity mov viomotei tnv 006vn Metrics Stats (Ewoveg 7.16, 7.17). Xpnoonotel tig
KAfoelg getMetricsPerCampaign() otig avtiotoryeg RESTIul vanpeoiec, yioa aviaktnon tov

dedopévov.

MultiBarChartMetrics.java

K\don mov dnupovpyet avtikeipeva tomov MultiBarChartMetrics mov mepiéyovv 6An v
TAnpoopia mov ypelaletar 1 006vn Metrics Stats yio va aneikovicel to ypaenuo. télvovton
o¢ Parcelable avTIKEllEVA — TOPAUETPOL GTOV FECEIVEr TTOV KAVEL TNV KANOT OTNV OvVTIGTOYM

RESTful vanpecioa.

MultiBarChartOpActivity.java

H «\don — activity mov viomotei v o06vn Mobile Op Comparison (Ewoveg 7.18, 7.19).
Xpnowomotel Tic kKANoelg getOperatorMetrics() otig avrictoyeg RESTIul vanpecieg, yia

AVAKTNON TOV dEOOUEVMV.

OperatorMetrics.java

KX\domn mov dnpovpyei aviikeipeva tomov OperatorMetrics mov mepiéyovy 6AN v TANpo@opia
nov ypedletar n 006vn Mobile Op Comparison yio va ameikovicel To ypaenua. TEAvVovTal o¢
Parcelable avTikeipeva — mOPAUETPOL GTOV FECEIVEr oV KAVEL TNV KAGN otV avtictoyn

RESTful vanpecioa.
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7.3 Topadciypara Aneikovieng Metpiicsov og Google Maps

Yy apykry 006vn g gpappoyns (Ewova 6.1) natdvrog to kovuni Start Service 6étovpe oe
Aerrovpyio. v vanpecia mapacknviov. Eedcov Ppedel  katdAAnAn kopmdvie, 1 vanpecio

EEKVAL VaL TPOLYLOTOTTOLEL LETPNGELS, O1 0TtoiEg amobnebovTal 6Tov Tivake measurements.

Ymv Ewova 7.11, PAémovpe éva deiypa amd TIC HETPNOES TOL omofdnKehovIol GTOV Tivako
measurements. Onwg @aivetal, ol HeTpNoelg avTtég yivovtol Kabe mévie Aentd, S10TL ovTh £lvan M
TPOTIUNGN TOL ¥PNOTI YO, T CLYVOTNTO TOV UETPNGEDY GTO GLYKEKPLUEVO TOTO dtkTvoV (Wifi).
H xapndvio oto mhaicio tng omoiag yivovTot ot HETpOELS el avayvoploTikd (camp_id) ico pe
2. Ot petpfoelg £xovv yivel amd pio cuykekpipévn ocvokevn| (eaivetarl and to Android_id). Xty
Ewova 6.1 vapyovv Kot petpioelg mov Exovv w¢ camp_id = 0. Avtég ot HETPNOELG deV €xOvV
yivel amd v vmnpecio mapacknviov, oAAd katd mapayyerioo (OnDemand) tov ypnorn,

TOTOVTOG 6TO pevoV, to kovuni Test On Demand.

Downlink Uplink Ping1 IPERF Ping2 DN HNetwork Type Measurement Time latitude longitude os Android_id accuracy camp_id Speed SSI
71 11785.6 | 864.709 46.40M 61.592 | wifi 2015-05-09 08:47:59 | 37.9902| 23.7538 | Android_19| 357507051627340 68.5 2| 0.00|LUN
71 11885.8 | 870.354 41.0009 |  56.6563 wifi 2015-05-09 08:53:00 | 37.9902  23.7538  Android_19  357507051627340 70.5 2/ 0.00 LUN
71 11951.6 | 867 444 42.1498 56.016 | wifi 2015-05-09 08:57:59 | 37.9902 | 23.7537 | Android_19| 357507051627340 58.1 2/ 0.00|LUN
71 12038.4 868.228 40.7968 |  55.7291 wifi 2015-05-09 09:03:00 | 37.9902  23.7538  Android_19  357507051627340 61.5 2 0.00 LUN
7| 11958.6 | 863.642 48.2784 | B5.7596 |wif 2015-05-09 09:08:00 | 37.9902| 23.7538 | Android_19| 357507051627340 70.5 2| 0.00|LUN
7 11959.6 | 870.354 43577 56.1021 |wif 2015-05-09 09:13:00 | 37.9902  23.7538 Android_19 357507051627340 70.5 2 0.00 LUK
71 11900.7 | 869.802 46.4409 |  56.5591 |wifi 2015-05-09 09:18:00 | 37.9902 | 23.7438 | Android_19| 357507051627340 70.5 2| 0.00|LUN
7 120323 869.329 54 4937 | 54 5738 | wifi 2015-05-09 09:22:59 | 37.9902  23.7537 Android_19  357507051627340 553 2/ 000 LUN
71 11973.7 | 866.817 37.2429| 5T.0875 | wifi 2015-05-09 09:28:00 | 37.9902| 23.7538 | Android_19| 357507051627340 68.5 2| 0.00|LUN
7| 11733.2|829.732 36.6734 | 53.0363 | wifi 2015-05-09 09:32:59 | 37.9902| 23.7537 | Android_19| 357507051627340 62.1 2/ 0.00 LUN
71 11820.7 | 869.644 44.7728| 57.5096 |wif 2015-05-09 09:37:59 | 37.9902| 23.7538 | Android_19| 357507051627340 63.0 2/ 0.00|LUN
@ 11768 | 869.959 36.3007 | 57.9702 | wifi 2015-05-09 09:42:59 | 37.9902 | 23.7538  Android_19| 357507051627340 38.8 2 0.00 LUN
71 11858.1|870.354 462026  55.1054 | wifi 2015-05-09 09:47:69 | 37.9902 | 23.7537 | Android_19| 357507051627340 61.6 2| 0.00|LUN
i 11809 | 869.723 44.4991 54141 wifi 2015-05-09 09:62:59 | 37.9902 23.7537  Android_19  357507051627340 418 2 0.00 LUK
71 11797.3|850.461 72.0033| 68.6564 | wifi 2015-05-09 09:57:69 | 37.9902 | 23.7438 | Android_19| 357507051627340 70.5 2| 0.00|LUN
71 11826.6 | 869.329 50.1723 | 55.6972 | wifi 2015-05-09 10:02:59 | 37.9902 | 23.7537 | Android_19| 357507051627340 59.5 2/ 0.00 LUN
7| 11959.6 | 864.553 48.3223| 55.5456 |wifi 2015-05-09 10:07:59 | 37.9902 | 23.7537 | Android_19| 357507051627340 61.5 2| 0.00|LUN
71 8188.35 870.432 444932  70.8865 wifi 2015-05-09 10:12:59 | 37.9902 | 23.7538  Android_19| 357507051627340 67.5 2/ 0.00 LUN
7] 5912.33|850.838 95.9098 | 68.6776 | wifi 2015-05-09 16:14:35 | 38.0144 | 23.6333 | Android_15| 868329010984692 27.0 0 0.00 my._
71 2084.94 659.703 126.801|  69.9631 | wifi 2015-05-09 16:27:08 | 38.0143  23.6335 Android_15 868329010984692 4.0 0 0.00 my_
7| 6159.66|836.747 608.791 79.679 | wifi 2015-05-09 16:32:06 | 38.0142| 23.6335 | Android_15| 868329010984692 1058.0 3 0.00 my_

Ewova 7.11: TTapdderypo petpioemv otov Tivoko measurements
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H epappoyn diver ) dvvatdtnta OmEKOVIONG QVTOV TOV LETPNoE®Y o€ Yapteg g Google,
omwg eaivetoar oty Ewova 7.12. H 006vn avt, 0nwg £govpe dgl, Ppioketont oty €mhoyn
Maps/Statistics -> Show Map. Ot kovKideg avamaPIGTOVNY T YEOYPOUPIKN B0 TG HETPNONG Kot
TO (PO TOVS TNV TAEN peyéBovg g pétpnong, pe Paon v Ewova 7.10.

Edv Bélovpe va meplopicovpe To OMOTEAEGLOTO GE CLUYKEKPIUEVT] TTEPLOYN N Y10 GUYKEKPIUEVO
TOMO S1KTOOV 1 VAL EUPOVIGTOVV UOVO 01 TPOCOTIKES LUETPTOELS, LTOPOVLLE VO, PNCLOTON|COVLE

T KatdAAnia eidtpa, cOpeova pe v Ewova 7.9.

9 3G
"

@® Downlink Speed

Ewova 7.12: Avanapdotacn petpiioemv amodoong diktvov oe Google Maps

117



:2015-11-26 EEAF

(EPAME

* |Monastirakit
-~ ED MONASTHRAKINL
¥ SENTEPIEMIERSS(Y

Ewoéva 7.13: Evepyomoinom Barnes Surface layer oe Google Maps

Emiong, otig enthoyég tov @iktpmv vrapyel n dvvatdtnta gvepyonoinong tov Barnes Surface
Layer, 6nwg gaivetor otnv Ewova 7.13, 6nmov ot petpnoelg éxovv vrootel eneepyacio and
aAyOoppo GOVINENG OESOUEVMV, 0 OTTOT0G EYEL TNV IKOVOTNTO VO TPOPAETEL TYEG LETPNCEDV GE
0éoelg mov dev €ovV Yivel LETPNOELS, OALA €ivol KOVTIVEG GE GAAEG LETPNOELS, LUE TO OTTIKO

AmOTELEG O, VAL £IvOL TTOAD O PIMKO TTPOG TO XPNOTN.
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7.4 Tlopoadsiypnoto ATEIKOVIGS XTUTIGTIKOV
Me ) Ponbeia g Pprodnkng MPANdroidChart £yovv dnuovpynbei 4 006veg mapovcioong
OTOTIOTIK®OV TOV HETPNCEMV amOO0GNS HIKTOOV GE YPAPIKA TEPPAALOVTAL.

AxoAovBoVV Tapadelypato aneovions avtdv Tov petpnoenv (Ewoveg 7.14, 7.15, 7.16, 7.17,

7.18) o€ dayplppata YpOaQIKOV LE OVTIGTOYN TEPTYPOUPN TOV UETARANTAOV TOV OVOTAPIGTOVV.

Both (® Mobile Data

B 0n Demand B on Demand
Both B HAROKOPEIO B HAROKOPEIO
ATHENS ATHENS
B DAFNI B DAFNI
. B L OUTRAKI B TEST?
Mobile Data W test002 B L OUTRAKI

test002
Active Campaigns

Active Campaigns

Wi-Fi

Stats For Campaigns

Network Type: Both Stats For Campaigns

Network Type: Mobile Data

Demand
30 %

Amount of Measurements per Campaign Amount of Measurements per Campaign

Ewodva 7.14: H o86vn Campaigns Stats yia diapopetikovg tomovg diktdwv
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Vodafone GR

EDGE B HSDPA
B HSDPA B HsPA
HSPA HSPAP
B HSPAP W e
E e B HsPAP
VOdafone GR B umTS Network Types
HSPAP
wifi

Wind GR . Metwork Types

GR Cosmote

Stats For Netowk Types
Stats For Netowk Types Operator: Yodafone GR
Operator: All

Amount of Measurements per Network Type Amount of Measurements per Network Type

S O = S OO =

Ewoéva 7.15: H o06vn Network Types Stats yia dlovg tovg tomovg diktoov (apiotepd) Kou

OVYKEKPIUEVO TTOPOYO OLKTOODV (0e£14)
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(@ Downlink/Uplink Speed

On Demand HAROKOPEIO ATHENS DAFNI LOUTRAKI test002
17k .
DownLink
UpLink [ ]
15k
14k
11k ;
10
0.8k -
8.9k
6.2k bl -
5.9k el
2.9k
15K 6115 8065 3195
0 Awerage values ofMetrics per Campaign

Ewova 7.16: H oBovn Metrics Stats yia ng perpixés Downlink/Uplink xai diktvo wifi. Ymapyer n

oovarotnta emidoyng uetpikay ko torwov oktvov (Wi-Fi, Vodafone, Wind, Cosmote)

(@ Ping Personal/Google Wi-Fi
On Demand HAROKOPEIOD ATHENS DAFNI LOUTRAK! testD02
B Ping Personal Server
150 Ping Google Server - ]
1367
1227
120 1141
1042
88.4 [:::]
90 826 _
78.8
60 53.5
s Agn]
30
18.7
0 . Average values ofiMetrics p mpaign

Ewova 7.17: H 006vn Metrics Stats yia ng uetpikés Ping Personal/Google xou diktvo wifi. Yrapyer n

oovarotnTa emioyng uetpikay kai torov oiktvov (Wi-Fi, Vodafone, Wind, Cosmote)
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Downlink/Uplink Speed All Campaigns

GR COSMOTE VODAFONE GR WIND GR
DownLink

19k UpLink |

18k
15k 15k
11k
7.9k

6.3k
3.9k
1.7k
1.6k / 1.0k
0 Average values of Metrics per Campaign

Ewova 7.18: H 006vn Mobile Op Comparison yia ng pepixés Downlink/Uplink. Yzdpyer n dvvatomra

EMLOYNG UETPIKDV KOI KOUTAVIOG.

(@ Ping Personal/Google All Campaigns

GR COSMOTE VODAFONE GR WIND GR

M Ping Personal Server

Ping Google Server
1925

Ewoéva 7.19: H o66vn Mobile Op Comparison yia g uempixés Ping Personal/Google. Yzapyer n

OVVATOTNTO, ETLLOYNG UETPIKDV KOL KOUTOVIOG.
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8 XYMIIEPAXMATA KAI EIIEKTAXEIX

8.1 Amoloyionog

Méca amd Vv evaoyOANc LoV LE TIG TEYVOAOYIEG TOV Elval GYETIKES HE TO YDPO TV EELTVAOV
OLGKELMV, JMICTOGO OTL 1] AVATTVEN EPAPLOYDOV GE OVTO TO YDOPO TOPOLOIALEL SOLOKOAIEG GE
Oépato cupPoatdTnTag Kot EVAPUOVIONG e TIG TEAELTAlES TEXVOLOYIKES TAoELS. O AOYOC Eykettal
070 YeYOVOG OTL VILAPYOVYV TOAAOT SLUPOPETIKOT KOTACKEVAOTEG TETOLMV GLUOKEVMV, TOV BETOVV
TOVG O1KOVG TOVG TTEPLOPICUOVS Kot TPOGEYYILOVV S0POPETIKA Ta d1hPopa TEYVOLOYIKE BEpaTAL.
Avto €xel eminton oV VAOTOINGN TNG EPOPLOYNG, TOV TPEMEL Vo, lvatl cupParty pe 660 To
duvatdv TEPIEGATEPA €101 CLOKEVMV. BETOVTAG KATO10VG TEPOPIGHOVE KOl KAVOVTOG KOTOEG
TOPAOOYES, KATAPEPO VO ONUIOVPYNO® TEMKA pio epappoyn mov givar coppaty pe to 94% twv
oLOKEVOV e Aertovpyikd ovotnpo Android (Azmpidog 2015). Opmg, 6€ awtd 10 YMPO, Ot
TeYvorOYIKEG eEeMilelg etvar paydaieg. AxoOua KU ovt) TV Opa, kamoleg véeg PiPAtodrkeg
ONUIOVPYOLVTOL, OV UTOPEL VO ATAOTTOOVV Kol VO PEATIOTONO0UV KATOES J100IKAGIES, EVAD
KAmoleg GAAEG OV Umopel Vo Ex® ¥PNOWOTOMGEL va Katapyovvtatl. [ mapdadetypa, otig 28
Maiov 2015 dAla&e o TpoOTOG TTOL YiveTal 1| EYYPAPT TOV GLOKEVAOV GtV VINpesic GCM (TAéov
yivetar péow token), n onoio Beltictonolel T dadikacio Kot ETTAEOV TNV KAOIGTA TO OGQOAT.
Emiong, dAla&e to mepipariov avamtuéng kmdwa, arnd Eclipse, to onoio mapovsiale onuoviikd
npofAnuata, mAéov to emionua vroopiouevo mepiParrov givar to Android Studio. BAémovpe
Aowmdv, 0Tt T€TO10VL €l00VG €PaAPUOYESG BEAoVV cuvexdg avaPdduion Yy va pmopodv va

Bewpoviot a&OMOTES Kol GOYYPOVES.

8.2 Xvumepdaopato

H mpooPaon oto S10diktvo pécwm EEumvav cuokev®v cuveymg avédvetatl. [TAéov dheg avtég ot
OLGKEVEG TPOCOEPOVY dLVATOTNTA GUVOESNG OTO Ol0dIKTVO, HE OMOTEAECUO. v €ivol TOAD
EVOLIPEPOLGA 1) SLEPEVVNOT TNG TOLOTNTAS TOV Kol TG eumepiag Tov ypnot. H epapuoyn mov
onuovpynnke oamotelel pio oloxinpouévn mpoomdOelo avamtuéng piog TAATEOPUOG
TANBoTOPIGHOY, OV Agttovpyel 68 £ELTVEG GLOKEVEG YO TN GLAAOYN YOPIKAOV dedOUEVOV, LE
oKomd TV a&oAdYNoN TOV acVpUATOV SIKTO®V. H duvatdtta amotinmong Tov HETPCEDY G
YEOYPOUPIKOVG ¥apTeg kot M mAnbomopiotikny (crowdsourced) tov 110TTO, UTOPOVV VA TO

KOTOGTIOOVV €PYOAEID Y10l TOVG XPNOTES OAAG KO Y10 TIG ETAPEIES KIVNTNHG TNAEQMVING Yo TV
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a&loAdynomn g tpocPacttdTNTOS 6TO J1adiKTVLO. AVTO TO CLUTEPAUCLA EVIGYVEL KOL 1) TACT) TOV

VIapyeL Yo ehoyiotomoinon tov Drive Test (MDT), 6mwg £xovpe avoa@EPEL TPOTNYOVUEVOC.

8.3 Emektdosig

Ot emektdoelg mov pmopoHv va yivouv oty epapuoyn e€aptdvtol amd 10 mov BEAlovpe va
dmcovpe meptocdTePn Eupaot. Mia mpogovng enéktacn Bo Ntav n VAOTOINoT TG EPUPLOYNS
oe Aertovpykd ocvomua I0s yw dievpuven tov TARBovg TtV vrooTPlopevemy EEVTVEV

OVLOKELVADV.

Oa pumopovcape ENIoNG, Vo OMCOVE TEPIGGOTEPT EUPACN OTO CGTOTIOTIKA peTpnoewv. [ va
yiver avtd amonteitol n vAomoinom teplocdTEP®V 00ovAV pe Ypoaeikd doypdupata. Eniong, 6o
UTTOPOVGOLE VO SNUOVPYGOVUE SLOYPAULOTO, GTO OTTOI0 Vo YIVETOL CUYKPLOT UETPHOEWV OTIS
101eC TEPLOYEG OE DOPOPETIKES YPOVIKES TTEPLOGOVG €iTE NUEPOLOYIOKE €iTE Kot PéEGA 6TO 24®PO.
Oa Mtav ToAD evOl0PEPOV VO dlEPEVVIICGOVUE TNV adO0GT SIKTVOV KOl TO POPTO Ot d1dpKELn
™¢ Nuépag M g efoopddag 1 tov unva. Emiong, Bo pmopodoape vo deiyvovpe ototyeio mov
APOPOVV TOANIOTEPES OVEVEPYEG KOUTAVIEG TOV €£YOLV Yivel OTIC 1018 TEPLOYEG KoL VO TIG
CLYKPIVOUUE HE TIC OVTIOTOES EVEPYES, MOTE VO OMOPPEOLY GLUTEPAGHLATA OGOV QPOPA TO

GTOPIKO TNG TEPLOYNG.

Oocov apopd T1g Kapumdvies, Ba pmopovcape va TpochEcovpe Kt GAAN KPLTHPLOL Y10 TNV EMITELEN
TV petpioewv. o mapddetypa, vo vrdpyel n emmAéov dvvatdtnta pETpnong He Paon v
AmOGTOGT OV £YEL SLOVUCEL 1| GLOKELT, KATL OU®OS TOL OAAALEL TN AOYIKT HE TNV omoia £xel
dnpovpyndei n vanpecio tapoacknviov (Alarm Manager). Eriong, 6cov agopd tv aviyvevon
™m¢ Béomg g cLoKeV|g oTa Opla pHiog Kapumdviog, vapyet pio vanpeoio g Google n omoia
ovopdleton Geofencing®, pe v omoia opilovpe  YE@YPAPIKES KUKAMKEG  TEPLOYEG
(ovvtetaypéves onueiov Kot aktiva) kot ot 0moieg Ba pmwopovcsav vo ypnoyomomfodv yio Tov
YEQYPAPIKO Opopd TV Kopmovidv. Ot cuokevEG Tov PPIcKOVIOL GTO E0MTEPIKO QVTAOV TMOV
TEPLOYDOV, OTNV ovcio Ppiokovror péca ota Oplo piog KOUmaviag Kot Ba pmopovoe va

npoypatoromel pétpnon.

Edv 0élape va E0TIACOVIE GTNV EMEKTACT TOV LETPIKAOV TOV YPNCLOTOIOVLE Y10 TIG LETPNOELS,

Bewpd OTL £YOVUE XPNOUOTOMGEL TIG CNUOVTIKOTEPES OGOV APOPH TNV TOLOTNTO ATOIOCNG TOV

“* https://developer.android.com/training/location/geofencing.html
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acHPUATOV OIKTO®V. O UTOPOVGALE VO ETEKTEIVOVE TO TTEHIO TOV UETPIKAOV YPNOUYLOTOIDVTOG
ney€tn mov Aappdvovtar and Tovg acHNTNPES TOV GVOKEVAOV, OTMG Y10 TOPAOELY O TN LETPTOT

™G NYOPOTAVOTG.

Eniong, 660v apopd Tig LETPNOELS KATA TN AELTOVPYIO TNG VANPESING TAPACKNVIOV, QVTEC TAVTO
yivovtor oto mAaicto piog povo Kopumdviag. o Umopovoape Vo ETEKTEIVOVUE TN dLVOTOTNT
LETPNOEWMV OTA TAOIGLO TEPIGCOTEPMV KOUTOVIDV TOVTOYPOVO, EAV IKOVOTO0VVTOL 01 GUVOTKEG.
Avto Ba ywotav edv opilape KOUTAVIO TOV TO YOPIKA Opld TG EMKOADTTOVTOL Ad T OPlaL

KAmo10Gg GAANG, e GYESOV 1010 YOPAKTNPIOTIKAL.

Ocov agopd 1™ Pdaon dedopévmv, vipée pio teyvikn dvokoiMa ot dnuovpyia Tov mivako
measurements. O cvykekpéVOg Tivakag omattel tn dnuovpyio evog evpetnpiov (index) tomov
SPATIAL, yw v opaAn ovvoeon tov pe tov GeoServer. Opumg 1 cvykekpévn €kdoon tng
MySQL (5.5.41) dev vrootpilel mivakeg tomov INNODB pe index tomov SPATIAL, omdte o
OLYKEKPIUEVOS Tivakag dnuovpyndnke g tomov MyYISAM. To amotélecpa sivor vo pnv
dnuovpynovv Eéva kAewdwd (my camp_id) otov cLYKEKPIEVO TVOKO Ylo. GUVOEGT UE TOVG
dALovg mivaxeg g Pdong, OTmg eaiveton kot oty Ewova 6.28. BéBara, avtn | mapdienymn dev
&yel kamola enintwon otn Aertovpyia g Android epapuoyng. Iap’oia avtd, ebv BEAovue va
dropbmdcovpe v mapdreyn, ba mtpénetl va eykatacticovpe véa £kdoon e MySQL (5.7.4), n

onoia mAéov vootnpilet evpetipio Tomov SPATIAL oe InnoDB mivaxeg?.

Téhog, edv BELOLE VO TPOCMTOTON|GOVUE TEPICCOTEPO TNV TANPOPOPIn OO TIG PETPNOELS, Oa
UTOPOVGOUE VO ONLOVPYNCOVUE AOYOPIIGHOVG YPNOTOV HEGH Omd TO HEGO KOWMOVIKNAG
diktvmong, 6mwg my o facebook f péow gmail, dote va punv €yovpe Kot v amaitnon yo adeio

YPNONG TOV TPooOTIK®V dedopévav (xpnomn IMEI cuckeunc).

“ http://mysglserverteam.com/innodb-spatial-indexes-in-5-7-4-lab-release/
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INAPAPTHMATA

Hapaptypra A: Android Project’s manifest

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="gr.soulis.huaservicetester2"
android:versionCode="2"
android:versionName="1.0" >

<uses-sdk
android:minSdkVersion="11"
android:targetSdkVersion="21" />

<permission
android:name="gr.soulis.huaservicetester2.permission.MAPS_RECEIVE"
android:protectionLevel="signature" />

<!-- Use OpenGL ES version 2 for Google Maps -->
<uses-feature
android:glEsVersion="0x00020000"
android:required="true" />
<uses-feature android:name="android.hardware.wifi" />

<!-- Use permission for Google Maps (ref:
https://developers.google.com/maps/documentation/android/start#getting the_google maps_android
_api_v2) -->

<uses-permission android:name="gr.soul1is.huaservicetester2.permission.MAPS_RECEIVE" />

<!-- Permission for accessing the Internet -->

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

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

<!-- Permission for writing to external storage -->
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
<!l-- Use permission for Google Maps -->

<uses-permission
android:name="com.google.android.providers.gsf.permission.READ_GSERVICES" />

<uses-permission android:name="android.permission.ACCESS _WIFI_STATE" />

<!-- Permissions for user's location -->

<uses-permission android:name="android.permission.ACCESS_FINE LOCATION" />

<uses-permission android:name="android.permission.ACCESS_COARSE LOCATION" />

<!-- Permissions for deviceId -->

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

<!-- GCM requires a Google account. (ref:
https://code.google.com/p/gcm/source/checkout) -->
<uses-permission android:name="android.permission.GET_ACCOUNTS" />

<!-- Keeps the processor from sleeping when a message is received. -->
<uses-permission android:name="android.permission.WAKE_LOCK" />

<!--
Creates a custom permission so only this app can receive its messages.
NOTE: the permission *must* be called PACKAGE.permission.C2D_MESSAGE,
where PACKAGE is the application's package name.

-->

<permission
android:name="gr.soulis.huaservicetester2.permission.C2D_MESSAGE"
android:protectionLevel="signature" />
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<uses-permission android:name="gr.soulis.huaservicetester2.permission.C2D_MESSAGE" />

<!-- This app has permission to register and receive data message. -->
<uses-permission android:name="com.google.android.c2dm.permission.RECEIVE" />
<uses-permission android:name="android.permission.WRITE_SETTINGS" />

<application
android:allowBackup="true"
android:icon="@drawable/ic_Launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity
android:name=".MainActivity"
android:configChanges="orientation[keyboardHidden"
android:label="@string/app_name"
android:screenOrientation="portrait"” >
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
<activity
android:name=". TracerActivity"
android:label="@string/title_activity_tracer" >
</activity>
<activity
android:name=".SettingsActivity"
android:label="@string/action_settings" >
</activity>

<meta-data
android:name="com.google.android.gms.version"
android:value="@integer/google_play services_version" />
<meta-data
android:name="com.google.android.maps.v2.API_KEY"
android:value="AIzaSyAYDLBSoMiT4NbO1EzoO9kf8vO4ZCNKR2R" />

<activity
android:name=".GoogleMapsActivity"
android: configChanges="orientation [keyboardHidden"
android:label="@string/title_activity_google_maps"
android:parentActivityName=".SubMainActivity"
android:screenOrientation="portrait”
android:uiOptions="splitActionBarWhenNarrow" >
<meta-data
android:name="android.support.UI_OPTIONS"
android:value="splitActionBariWhenNarrow" />
<!-- Parent activity meta-data to support API level 7+ -->
<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value=".SubMainActivity" />
</activity>
<activity
android:name=".SubMainActivity"
android:configChanges="orientation[keyboardHidden"
android:label="@string/button_map"
android:screenOrientation="portrait"” >
</activity>
<activity
android:name=".0nDemandActivity"
android:configChanges="orientation[keyboardHidden"
android:label="@string/title_activity_on_demand"
android:parentActivityName=".MainActivity"
android:screenOrientation="portrait"” >

<!-- Parent activity meta-data to support API level 7+ -->
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<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value=".MainActivity" />
</activity>
<activity
android:name=".MessageActivity"
android:label="@string/title_activity_message" >
</activity>
<activity
android:name=".CampaignsActivity"
android:label="@string/title_activity_campaigns"
android:parentActivityName=".MainActivity" >

<!-- Parent activity meta-data to support API level 7+ -->
<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value=".MainActivity" />
</activity>

<activity
android:name=".stats.PieChartActivity"
android:label="@string/title_activity_pie_chart"”
android:parentActivityName="gr.soulis. huaservicetester2.SubMainActivity"

<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value="gr.soulis.huaservicetester2.SubMainActivity" />
</activity>
<activity
android:name=".stats.PieOpNetworkActivity"
android:label="@string/title_activity_pie_NetworkTypes"
android:parentActivityName="gr.soulis. huaservicetester2.SubMainActivity"

<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value="gr.soulis. huaservicetester2.SubMainActivity" />
</activity>
<activity
android:name=".stats.MultiBarChartActivity"
android:label="@string/title_activity_multi_bar_chart"
android:configChanges="orientation[keyboardHidden"
android:screenOrientation="landscape"
android:parentActivityName="gr.soulis. huaservicetester2.SubMainActivity"
android:uiOptions="splitActionBarWhenNarrow" >
<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value="gr.soulis.huaservicetester2.SubMainActivity" />
<meta-data
android:name="android.support.UI_OPTIONS"
android:value="splitActionBarWhenNarrow" />
</activity>
<activity
android:name=".stats.MultiBarChartOpActivity"
android:label="@string/title_activity_multi_bar_chart_op"
android:configChanges="orientation[keyboardHidden"
android:screenOrientation="landscape"
android:parentActivityName="gr.soulis. huaservicetester2.SubMainActivity"
android:uiOptions="splitActionBariWhenNarrow" >
<meta-data
android:name="android.support.PARENT_ACTIVITY"
android:value="gr.soulis.huaservicetester2.SubMainActivity" />
<meta-data
android:name="android.support.UI_OPTIONS"
android:value="splitActionBarWhenNarrow" />
</activity>

<service
android:exported="false"
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android:enabled="true"
android:name=".TestService">

</service>

<!--
(ref: https://code.google.com/p/gcm/source/checkout)
WakefulBroadcastReceiver that will receive intents from GCM
services and hand them to the custom IntentService.

The com.google.android.c2dm.permission.SEND permission is necessary
so only GCM services can send data messages for the app.

-->
<receiver
android:name=".GcmBroadcastReceiver"
android:enabled="true"”
android:exported="true"
android:permission="com.google.android.c2dm.permission.SEND" >
<intent-filter>
<!-- Receives the actual messages. -->
<action android:name="com.google.android.c2dm.intent.RECEIVE" />
<category android:name="gr.soul1is.huaservicetester2" />
</intent-filter>
</receiver>

<service android:name=".GcmIntentService" />

<receiver
android:name=".ActiveConnReceiver"
android:enabled="true" >
<intent-filter>
<action android:name="android.net.conn.CONNECTIVITY_CHANGE" />
<action android:name="android.net.wifi.WIFI_STATE_CHANGED" />
</intent-filter>
</receiver>

</application>

</manifest>
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Hopaptnpo B: Koodwkag vainpesiog mapacknviov

TestService.java

package gr.soulis.huaservicetester2;

import java.io.IOException;
import java.text.ParseException;

import org.json.JSONException;

import com.google.android.gms.common.ConnectionResult;
import com.google.android.gms.common.api.GoogleApiClient;
import com.google.android.gms.location.LocationRequest;
import com.google.android.gms.location.LocationServices;

import android.annotation.SuppressLint;
import android.app.Service;

import android.content.Intent;

import android.location.Location;

import android.location.LocationListener;
import android.os.Bundle;

import android.os.IBinder;

import android.os.PowerManager;

import android.os.PowerManager.WakelLock;
import android.provider.Settings;

import android.util.Log;

import android.widget.Toast;

public class TestService extends Service implements GoogleApiClient.ConnectionCallbacks,

GoogleApiClient.OnConnectionFailedListener,

LocationListener, com.google.android.gms.location.LocationListener{

LocationRequest mLocationRequest
GoogleApiClient mGoogleApiClient

null;
null;

boolean registeredUpdates = false;
boolean runningService = true;

String activeConn = null;

public String prefs_network_Type;
public int prefs_mobile_limit;
public int prefs_mobile_freq;
public int prefs_wifi_freq;

// the selected campaign

private int camp_id = 0;

private boolean found_campaign = false;
private boolean start_button = true;

final static String TAG = "TestService";
private CampaignJson campJson = null;

String mes="def";

static boolean wifiSleepPolicyChanged = false;

int sStartld = 0;

PowerManager powerManager = null;
WakeLock wakeLock = null;
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@Override
public void onCreate() {
// Auto-generated method stub
super.onCreate();
Log.i(TAG, "Service is creating!! ");
/// FOR VERIFY THAT THE SERVICE WILL STOP IF STOP BUTTON PUSHED
TestServiceFile tsf = new TestServiceFile(getApplicationContext());

try {
if(!ltsf.isMyServiceBtnRunning()){
start_button = false;
Log.i(TAG, "SERVICE: start_button is FALSE!! ");
}
}catch (IOException e) {
// Auto-generated catch block

e.printStackTrace();

Toast.makeText(getApplicationContext() ,"Cannot open File for checking
if Service is running!! - "+e.getStackTrace().toString(), Toast.LENGTH_LONG).show();

Log.e(TAG, "Cannot open File for checking if Service is running!! -
"+e.getStackTrace().toString());

}

@SuppressWarnings("deprecation")

@SuppressLint("InlinedApi")

@Override

public int onStartCommand(Intent intent, int flags, int startId) {

sStartld = startld;

if(!start_button){
runningService = false;
mes = "Pushed Stop Button. The Service is stopping!! -
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
Log.i(TAG, "Pushed Stop Button. The Service is stopped!! ");
stopSelf();

}
@SuppressWarnings("unused")
Bundle sharedPrefBundle = MyPreferences.getUserPrefs(getApplicationContext());

prefs_network_Type = MyPreferences.prefs_network_Type;
prefs_mobile_limit = MyPreferences.prefs_mobile limit;
prefs_mobile_freq = MyPreferences.prefs_mobile_ freq;
prefs_wifi_freq = MyPreferences.prefs_wifi_freq;

// check if current networkType meets the preferences
try {
if(checkNetwork() == false){
runningService = false;
mes = "No appropriate Network Type for Servicel!l";
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
Log.i(TAG, "No appropriate Network Type for Service");
stopSelf();
}
} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();
mes = e.getMessage();
Log.i(TAG, mes);
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(startId);

}

// if Service is running in WiFi mode, Wifi must be always ON
if(runningService){
if(lactiveConn.equals("mobile")){
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if(Settings.System.getInt(getContentResolver(), Settings.Global.WIFI_SLEEP_POLICY, ©)
1= 0){ // for API >= 17
if(Settings.System.getInt(getContentResolver(),

Settings.Global.WIFI_SLEEP_POLICY, Settings.Global.WIFI_SLEEP_POLICY_NEVER) !=
Settings.Global .WIFI_SLEEP_POLICY NEVER){

Settings.System.putInt(getContentResolver(),
Settings.Global .WIFI_SLEEP_POLICY, Settings.Global.WIFI_SLEEP_POLICY_NEVER);

wifiSleepPolicyChanged = true;

}

else{ // for API < 17
if(Settings.System.getInt(getContentResolver(),
Settings.System.WIFI_SLEEP_POLICY, Settings.System.WIFI_SLEEP_POLICY_NEVER) !=
Settings.System.WIFI_SLEEP_POLICY_NEVER){
Settings.System.putInt(getContentResolver(),
Settings.System.WIFI_SLEEP_POLICY, Settings.System.WIFI_SLEEP_POLICY_NEVER);
wifiSleepPolicyChanged = true;

}
}

// if running in mobile mode check usage limit and STOP Service if data usage exceeded the
limit
if(activeConn.equals("mobile")){

try { At
if(Float.valueOf(MobileUsageFile.readMobileUsageFile(getApplicationContext())).floatval
ue()*TracerActivity.DATA_TEST_CAP > prefs_mobile_limit){
mes = "The Mobile Data Usage exceeded the limit of
"+Integer.toString(prefs_mobile_limit)+" MB!!. The Service stopped!";
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(startld);

} catch (NumberFormatException | IOException e) {
// Auto-generated catch block
e.printStackTrace();
mes = e.getMessage();
Log.e(TAG, mes);
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(startId);

if(mGoogleApiClient == null){
mGoogleApiClient = new GoogleApiClient.Builder(this)
.addApi(LocationServices.API)
.addConnectionCallbacks(this)
.addOnConnectionFailedListener(this)
.build();
}

if(mLocationRequest == null){
// Create the LocationRequest object
mLocationRequest = LocationRequest.create();
// Use high accuracy
mLocationRequest.setPriority(
LocationRequest.PRIORITY_HIGH_ACCURACY);
// Set the update interval according to preferences
if(activeConn.equals("mobile"))
mLocationRequest.setInterval(prefs_mobile_freq*1000);
else
mLocationRequest.setInterval(prefs_wifi_freq*1000);

// Set the fastest update interval to 5 minutes
mLocationRequest.setFastestInterval(300000);

}
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if(!mGoogleApiClient.isConnected())
mGoogleApiClient.connect();
}

else

{
Toast.makeText(getApplicationContext(), "Your Preferences doesn't meet
the current Network Type!", Toast.LENGTH_SHORT).show();
stopSelf(startId);
}

return Service.START_REDELIVER_INTENT;
}

@SuppressWarnings("deprecation™)
@SuppressLint("InlinedApi")
@Override
public void onDestroy() {
Log.d(TAG, "onDestroyService");

if(wifiSleepPolicyChanged){
if(Settings.System.getInt(getContentResolver(),
Settings.Global .WIFI_SLEEP_POLICY, @) != @){ // for API >= 17
Settings.System.putInt(getContentResolver(),
Settings.Global .WIFI_SLEEP_POLICY, Settings.Global.WIFI_SLEEP_POLICY_DEFAULT);

else{ // for API < 17
Settings.System.putInt(getContentResolver(),
Settings.System.WIFI_SLEEP_POLICY, Settings.System.WIFI_SLEEP_POLICY_ DEFAULT);

}
}

/*
* Remove location updates for a listener.
* The current Activity is the listener, so
* the argument is "this".
*/
if(mGoogleApiClient != null && registeredUpdates == true){

LocationServices.FusedLocationApi.removelLocationUpdates(mGoogleApiClient, this);
registeredUpdates = false;
}

// If the client is connected
if(mGoogleApiClient != null){
if (mGoogleApiClient.isConnected()) {
/*

* After disconnect() is called, the client is

* considered "dead".

*/

mGoogleApiClient.disconnect();

}

runningService = false;

super.onDestroy();

}

@Override

public IBinder onBind(Intent intent) {
// Auto-generated method stub
return null;

}
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@Override
public void onLocationChanged(Location location) {

// Auto-generated method stub
Log.d(TAG, "Location changed");
Log.i(TAG, "Lat:"+location.getLatitude()+"-Long:"+location.getLongitude()+" -

Accuracy:"+location.getAccuracy());

/// CHECK FOR THE APPROPRIATE CAMPAIGN ----=--=-=-=====-==—=—-=--

Bundle bundle = campJson.findCampaign(activeConn, location);
if(bundle != null){

found_campaign = true;

registeredUpdates = true;

camp_id = bundle.getInt("camp_id", 0);

} catch (IOException | JSONException | ParseException el) {

// Auto-generated catch block
el.printStackTrace();
found_campaign = false;
registeredUpdates = false;
mes = el.getMessage();
Log.e(TAG, mes);
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(sStartld);
return;

if(found_campaign){

System.gc();
mes = "Service found Campaign. Proceed to Measurements!";
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
try{
SpeedServiceTester st=new SpeedServiceTester(getApplicationContext());
st.setlLocationTest(location.getLatitude(), location.getlLongitude(),

location.getAccuracy(), location.getSpeed(), camp_id);

/// START MEASUREMENTS =~ === o mmmmmmmmmmmm oo oo oo oo

st.startCommand();
}
catch(IOException ie){
ie.printStackTrace();
mes = ie.getMessage();
Log.e(TAG, mes);
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(sStartld);
return;
} catch (Exception e) {
// Auto-generated catch block
e.printStackTrace();
mes = e.getMessage();
Log.e(TAG, mes);
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();

stopSelf(sStartld);
return;
}
}
else{
mes = "Service NOT found any appropriate active Campaign!";
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf();
}
stopSelf();
}
@Override

public void onStatusChanged(String provider, int status, Bundle extras) {
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// TODO Auto-generated method stub
Log.d(TAG, "onStatusChanged");

@Override

public void onConnected(Bundle argd) {
// TODO Auto-generated method stub
Log.d(TAG, "onConnected");

// retrieve Campaigns
campJson = new CampaignJson(getApplicationContext());
try {
if(!campJson.createJsonObj()){
mGoogleApiClient.disconnect();
return;

}

} catch (IOException | JSONException e) {
// TODO Auto-generated catch block
e.printStackTrace();
mes = e.getMessage();
Log.i(TAG, mes);
//showToast();
Toast.makeText(getApplicationContext(), mes, Toast.LENGTH_SHORT).show();
stopSelf(sStartld);
return;

}
if(mGoogleApiClient != null){

LocationServices.FusedLocationApi.requestLocationUpdates(mGoogleApiClient,
mLocationRequest, this);
registeredUpdates = true;

}

@Override

public void onConnectionFailed(ConnectionResult connectionResult) {
// TODO Auto-generated method stub
Log.d(TAG, "onConnectionFailed");

/*
Google Play services can resolve some errors it detects.
If the error has a resolution, try sending an Intent to
start a Google Play services activity that can resolve
error.

* ¥ ¥ ¥

*/
if (connectionResult.hasResolution()) {
if (connectionResult.hasResolution()) {
if(mGoogleApiClient == null){
mGoogleApiClient = new GoogleApiClient.Builder(this)
.addApi(LocationServices.API)
.addConnectionCallbacks(this)
.addOnConnectionFailedListener(this)

.build();
}
mGoogleApiClient.connect();
}
} else {
/*

* If no resolution is available, display a dialog to the
* user with the error.
*/

Intent i = new Intent();
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i.setClassName("gr.soulis.huaservicetester2"”,

"gr.soulis.huaservicetester2.MessageActivity");

startActivity(i);

stopSelf();

@Override

public void onConnectionSuspended(int arg@) {
// Auto-generated method stub
Log.d(TAG, "onConnectionSuspended");

if(mGoogleApiClient != null & registeredUpdates == true){

LocationServices.FusedLocationApi.removeLocationUpdates(mGoogleApiClient, this);
registeredUpdates = false;

}

stopSelf();

@Override

public void onProviderEnabled(String provider) {
// Auto-generated method stub
Toast.makeText(getApplicationContext(), "onProviderEnabled",

Toast.LENGTH_SHORT).show();

Log.d(TAG, "onProviderEnabled");

}

@Override

public void onProviderDisabled(String provider) {
// Auto-generated method stub
Toast.makeText(getApplicationContext(), "onProviderDisabled",

Toast.LENGTH_SHORT).show();

Log.d(TAG, "onProviderDisabled");
/*
* Remove location updates for a listener.
* The current Activity is the listener, so
* the argument is "this".
*/
if(mGoogleApiClient != null){
if(registeredUpdates == true){

LocationServices.FusedLocationApi.removelLocationUpdates(mGoogleApiClient, this);
registeredUpdates = false;
}

if (mGoogleApiClient.isConnected()) {
/*
* After disconnect() is called, the client is
* considered "dead".
*/
mGoogleApiClient.disconnect();

}

private boolean checkNetwork() throws IOException{

TestServiceFile tsf = new TestServiceFile(getApplicationContext());
activeConn = tsf.activeConnection();

140



// if network not exists

if(activeConn == null || activeConn.isEmpty()){
return false;

}

if(!prefs_network_Type.equalsIgnoreCase("both")){
if(prefs_network_Type.equalsIgnoreCase(activeConn))
return true;
else
return false;

}

return true;
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