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ZTNV OLKOYEVELQ IOV

TNV QLVAMN TG YLayLAaG Lou Tou €duye mpoodata



EuyapLotlec

Apxlkd, Ba nBeAa va euxaplotiow Beppd tov K. Anuntplo Katoapo, wg emiPBAenovta kabnynt
NG mMapoV oo SUTAWHATIKAG Epyaciag, yla TLG XpAOoESG CUUBOUAEC KaL Tnv kaBodrynon tou,
HEXPL TNV OAOKANpwon TnG epyaciag. Emiong Ba nbela va tov euxaplotnow yla TG Kailpleg
EVEPYELEC TIOU TIPAYUOTOTIONOE £€TOL WOTE VA UIMOPETEL VL OAOKANPwWOEL Kal va tapouolaoTel
N mapovoa SUTAwUATIKY epyacia. EmumAéoy, BEAw va euxaplotiow Bepud Tov emPAENOVTA
kaBnyntr k. EAeuBéplo TooukaAd yla tnv moAUTIUN BonBeld Tou.

Eniong Ba nBela va suxaplotiow tov cupdoltnt pou Kwvotaviivo MavwAlo, ylua tnv
TOAUTIUN BonBela kal oTAPLEN TTOU OV Ttapeixe OAQ AUTA Ta XpOVLA, OTNV KOV LG TTOPElag
yla TNV oAOKANPWON TwV OTIoUd WV UAg.

AKOUN, euxaplotw Bepud Toug dpiloug pou, yia OAa 6oa pou mpoodepay OAA AUTA Ta XPOVIA
KOLL YLt OAEC EKELVEC TIG OTLYMEG TtoU {oape padl.

TEANOG TO HEYOAUTEPO EUXAPLOTW, 0PEIAW va To SWOowW O0TOUG YoVe(g pou, Avtwvn kat Eun, kot
otov adeAdo pou, Zmupo. Toug EUXAPLOTW YLO TNV AYATN TOUC, TNV UTIOUOVH TOUG KAl TV
otApLEN toug, o€ KABe eminedo, OAQ aUTA TA XPOVLIA TWV oToudwWV Pou. Ztddnkav SimAa pou,
Blwvovtag pall pou, TIG XapES Kal TIG AUTIEC, TIG AYWVIEC KAL TLG TIPOOTIABELECG, TIC KVIKES» Kall
TLG «NTTECY.






>uvoln

2TOX0C TNG Tapouoag OUTAWHATIKAG epyaciag, elval va XpnOLULOTOWROEL TIC
duvatdtnTeG OV TIPOOdEPOUV OL CUOKEUEG smartphone Kal CUYKEKPLUEVA TO AELTOUPYLKO
ocvotnua Android, yla tTnv avantuén pag epapproyng yLa KIVNTEC OUOKEVEG. H edappoyn mou
oxedLAoTnKE, €xEL WG KUPLO OKOTIO va BonBroeL Toug XpPHoTeC TNG va GTAcouv ypnyopotepa
OTOV TIPOOPLOUO TOUC. Mla va TO TIETUXEL AUTO, EKTOG Ao TNV Aeltoupyla tnG eudaviong tng
TpoTelvOueVNG Oladpopung, Ba mpémel va umapxel ula Aettoupyia n omola Ba cuAAEyel
Sedouéva oxeTkA Pe tnV kivnon otoug §popoug Kat Tbaveg kKabBuoTtepnOeLg TTOU UIMopEl va
UTIAPXOULV. ME QUTO TOV TPOTIO O XPROTNG, Talel TOAU onUavIko podo otnv edappoyr], Adyou
TOoUu OTL Ba mpénel va cuPBAAEL otnv cuAloyr) Twv SeSOUEVWY VLo VO UMOPECEL VO AELTOUPYEL
owWoTA 0 aAyopLBuog.

Ma tn owotn Asttoupyla Tng epapuoync, xpelaotnke va dnuloupynBel Eva ouotnua Le
SLadpopeg amnod Stadopec umopovades omwce lvat o server, n Baon dedopévwy Kot To Google
API. OL UTTOHOVASEC AUTEG, ETILKOLWVWVOUV UETOEY TOUC, TapEXovTag otnv ebappoyr 600 Tov
Sduvatov akplBéotepa kal kKaAutepa anoteAéopata. Na onuelwBel 0tL o server,anmoteAel pla
amod TIG ONUAVTIKOTEPEC UTIOUMOVASEC TOU CUOTAUATOC TNG £bapuoyns, adol HECW auToU
yivetal duvaty n enkowvwvia ¢ Paong Sedopévwy kot Tou Google API, omou eilval
amoBnkeuEVeC oL TTAnpodopleg yla TV Kivnon otoug dpopouc. Emiong otov server umdpxel
Kol 0 aAyOpLBUOG LECQ Ao TOV omolov avaKaAUTITETAL N ypnyopotepn Stadpoun.

ErumA€oy, yia TV eUpuBUN Asttoupyla TnNG epappoyng XpeLaoTnke va dnuwoupynBel o
aAyoplBuog FastWay. O cuykekpLuévoc adyoplBuoc Aaupavel we eicodo tnv Stadpour yla tnv
omnola evéladépetal o xprotng, divovtag tou TNV SuvaTOTNTA VA OPLCEL TNV HEPA KAL TNV WPA
Tou Tov evoladEpel. Exovtag autd ta dedopéva we eloodo, Payvel otnv Bdon dedopévwy va
Bpel Ta KATAAANAQ OTOLXE(O €TOL WOTE VA TA CUVOUACEL CWOTA KAl va SWOEL OTOV XProTN TNV

ypnyopotepn dtadpoun.

TEAOG va TOVLOTEL OTL N epappoyr] dnuoupynBnke pe okomod va eivatl 060 to SuvaTtov
TIo PLALKN TIPOC TOV XPNOTN, EVW OL AMAVINOELG TToU AapBAVEL amo Tov server elvol AUEOEC, e
To apyn va €lval avtn ¢ amavinong tTou aAyopiBuou mou xpeldletal mepimou 1,5
SevtepodAemto yla va AdBoupe tnv ypnyopotepn Stadpoun.






Abstract

The aim of this thesis project is the creation of a smartphone application exploiting the
possibilities offered by smartphone devices and more specifically devices running under the
Android OS. The purpose of the application is to assist users to reach their desired destination
in a shorter time. To achieve this, two functionalities have to be offered, first a functionality
that displays a recommended route, and secondly a functionality that collects data regarding
the road traffic levels and possible delays visible on the road network. This way, the user plays
a key role to the core functionality of the application as he has to contribute to the data
gathering in order for the system to operate effectively.

In order for the functionality to be implemented, a whole system had to be created
that consist of various combined subsystems including the server, database and the Google
API. These subsystems co-operate to provide as good and as precise results as possible. The
most critical part of the system is the server, which links the application to the database and
Google API, where all traffic information is stored. Moreover, the Server runs the algorithm
which discovers the best route.

For the core functionality of the application an algorithm called FastWay was built. The
algorithm receives as an input the source and destination that the user is interested about, the
time and date of interest, which are combined in order to return the result containing the
fastest route.

The application was designed in such a way that it will be as user friendly as possible in
terms of the user interface. Moreover, the results are received instantly, with the lowest
response time being that of the algorithm which requires approximately 1,5 seconds to return
the fastest route.
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1.Ewcaywyn AnunNtplog A. Taykahog

Kepaiato 1

Eloaywyn

1.1.2komoc epyaociac

Avtikeipevo tng mapovoag SUMAWUATIKNAG gpyaciag, amoteAel n avamtuén kat n oxediaon pag
edappoyng ya smartphones, oe Aettoupykd cuotnua Android. Baowr emdiwén tng epopuoyng
auTng, elval n avixveuon tng kivnong otoug SpOUOUG, UE OKOTIO Vo KOTAoTeL £PLKTN N mapoucioon
Mg evaAlaktiking Stadpoung otov Xpnotn tng ebapUoyng.

Ma tnv emniteuén ToU OTOXOU QUTOU, N €dopUoyn XPELAIETAL VA EVOWHATWVEL SUO POOLKEG
Aettoupyieg. Apxikd, n mpwtn Asttoupyia, oxetiletal pe tnv Stadpoun n omoia Ha mpoteivetal otov
xpnotn. EmumAéov, n &eltepn Asttoupyia, adopd tnv meplouAloyr] MANPodOpPLWY, OL OTOLEG
oxetilovtal Le TNV Kivnon otoug SpOUOUG, LE OKOTIO VA TTAPOUCLALETOL OTOV XProN N TILo CUVTOWN Kall
«amodotikotepn» Sladpopn.

1.2. Aoun Epyaoiag
H dutAwpatikn epyacio anoteAeital and entd Baocikd kedpaAala, Ue To Kabéva va anoteAeital and
SL0POPETIKEG UTIOEVOTNTEG.

> 310 MPwTo Kepalalo emiyelpeital pa slocaywyrn oto mpoPAnua mou kaAeital va AUCEL n
OUYKEKPLUEVN edapuoyn kabwg emiong mopouclaletal o0 TPOMOC HE Tov Omoio
avtlpetwriletol.

» 210 6£UTEPO KEGAAALO TPAYUATOTOLELTAL LULa CUVTON ELCOYWYN KAl AvAAUGN TOU AOYLOULKOU
Android. Itnv cuvéxela emIyeLlpeital pLa LOTOPLKN avadpopr Tou AOYLOUIKOU KaBwg Kol pia
cuvToUn avaAuon yla kKaBe véa €kdoon Tou £xel KUKAOPOpPoEeL. 1o TEAOC TOU Kepalaiou
CUVOVTAUE TNV avaluon Tng QPXLTEKTOVIKAG TOU Kol TO AOYO ylo TOv Omolo KATolog
XPNOLLOTIOLEL TO CUYKEKPLUEVO AOYLOULKO.

> 3to tpito kedpdAalo avalliovtal oL TEXVOAOYIEG TTou Xpnolpomolidnkay otnv SUTAWUATLKA
epyaoia, pe Baokotepeg va eivat autég twv Web Services kot tou Google Maps Api.

» 210 tétapto kebdlalo avaAlovtal to AOYLOULKA, T omoia €ival amopaitnta ywa thv
SnuLoupyla Tou CUCTHUATOG TNG Epyaciag.

> 310 méumnto kepohaio mapouoLdleTal N oPXLTEKTOVIKY TNC Epapuoyns. ApxKA avalletal o
TPOMOG UE TOV omoio cuvdéovtal Ta SladOopPETIKA TUAMOTA TOU GUOTHMATOC, EVW OTNV
OUVEXELD TiEpLypadeTal n Aettoupyia ou emiteAel kaBe umopovada.

» 210 €Kto KedpaAalo yivetal avaAuTikr replypadn Tou TPOMoU UE ToV omolo Asltoupyolv Ta
600 Baowkd pépn TN Epyaciag.

> 310 £B6opo KEDAAALO TIEPLEXOVTAL OTOLYELOL OXETIKA LE TIC CUOKEUEG TIOU Xpnotponolonkav
yla TIG SOKLUEG TNG £DOPUOYNG KAL KATTOLO CUUMEPACUATA OXETIKA HE TNV SUTAWUATLKN
epyaoia.

3TN CUVEXELQ UTIAPXEL £VOL TTAPATN O, TO OTOLO TIEPLEXEL OAO TOV KWSELKOL TToU Xpnotuornolnonke téco
oo tnv epappoyn 000 Kal oo Tov server.

210 TéAog mapatiBevral oL oXeTIKES BLBALOYpadIKEG avadopES
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2. Aettoupyikod Android Anuntplog A. Taykahog

2.1.Aetoupylko cvotnua Android

To Android eival éva Aettoupylké cloTnpa, To Omoio
oUVOVTATOL 0€ €va eUPOC NAEKTPOVIKWY CUCKEUWV, ME TIG TILO
Sladedopéveg autég Twv smartphones. Mia TAnBwpa KvnTwv
smartphones, xpnoluomnolouv Aoylopikd Android, pe e€aipeon
T CUOKEUEG TG Apple, mou xpnotomotovv 10S, Kal auTEG TNG
Microsoft, mou xpnotponolovv Windows. EMtA€ov To AOYLOULKO
QUTO cuvavtAatal cuxva oe tablet, tTnAeopdoelg kal GAAa gadget.

To Aettoupytké cvotnpa Android Snuloupynbnke amod
Vv Google kat £xeL wg Baon tTov mupnAva Twv Linux. Onwg kot o
ninyaio¢ kwdkag tTwv Linux €tol kat autog twv Android, sival
QVOLXTOC Kol eEAeUBEPOC POC aVATTUEN Kol TTAPAUETPOTOINON
oand urnoyndloug mpoypapupaTiotéS. ‘Etol moANEC etalpie¢ oL omoieg KataokevAalouv Kvntd
tAédwva omwg eivat n HTC, n Samsung kat n Huawei £gouv tTnv duvatotnta va nmaipvouv autouoLo
Tov KWOLKA KoL va Tov eneepyalovral Katd To S0KoUV TIPOKUUUEVOU VO UITopoUV val TO TPEEOUV OTLG
SLKEC TOUG KLVNTEG CUOKEVEC TToU Bl MOPOUGLACOUY OTO AYOPAOTIKO KOWVO.

Ewkova 2.1 Aoyotumo Android

M'evik@ To Aettoupyko cuotnua Android, BonBdel to xprotn vo EKLETAANEUTEL OAEG QUTEG TLG
Suvatotnteg mou tou Sivel To hardware Tng GUGKEUNC TOU. € AUTO UMOPOULE VO EYKATACTOOUUE
pla peyahn ykauo epappoywv, ol omoieg ekpetalAevovtal to hardware tng eKAOTOTE GUOKEUNG,
TOAEG €K TwV omolwv €xouv SnuioupynBel amd tnv dla tv Google. H Snuloupyia TéTolwv
epappoywy, €xel wg amotéAeopa tn SleukOAuvon NG KaBnuepvoTNTAC TWV XPNOoTWV smartphones,
adol toug Slvetal n Suvatdotnta va avalntioouvv Slddopeg mAnpodopieg oto Sladiktuo, va
0KOUOOUV HOUGLKN, va douv Bivteo, va eviomicouv tnv tomoBeoia Toug otov XAaptn, va Bydiouv
dwtoypadisc pe tnv Kapepa Tou TNAEPWVOU Kot TTOMEC akOpa Aettoupyieg. Eva akOpa TTAEOVEKTN LA
TOU AOYLOMLKOU QUTOU, amoTeAel n Suvatotnta MPOCAPUOYNS TNG eUdAviong Tou e BAon Tig
emBupleg Tou ekdotote Xprotn. MOL0 OCUYKEKPLUEVA, OQUTO ETUTUYXAVETAL HECW TNG XPNONG
wallpapers, Beudtwv kal launchers, ta omola pmopei va kdvouv to interface tou kdBe kvntol
SL0pOoPETLKO KAl EEXWPLOTO.

EKTOC OUwG amod TI¢ PacKEG PAPUOYEC OL OTMOLEG UTIAPXOUV EYKOTECTNUEVEG OTO KLVNTO
Aédpwvo kal ekpetarlevovtal to hardware, UTAPXOUV Kal QUTEC TIOU UTOpEl va katefdcel o
XPNoTng, oL omoleg Tou Sivouv €va peydlo elpog duvatotitwy. KAaoowko mapadelypo ouTtwy Twv
edappoywv, anotelei to Facebook, aAAG kat AAAeC eTmA£ov oL omoleg BonBoUv oTLg TpAnEellKEG oOU
ouvaAlayEc A oto va opayyeidelg daynto.

Juvoyilovtag avtilapBavopoote OTL To Aoylopikd android emnpedlel oe onUavtiko Badbuo
™Tv koOnuepwotnta pag, Kabwg £xel PeTatpéPel Ta KvNTA ThAepwvd o £vov TIPOCWIILKO
UTTOAOYLOTH TOETNG, KOBLoTWVTAC TOV TPOCRACIUO KABE OTLYUN TNG NUEPOC.
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2.2.lotopia Android
Tov Oktwpplo tou 2003, oto Palto Alto tng Califronia, 16pUBnke n etalpeia Android Inc amo toug
Rich Miner, Nick Sears, Chris White kat Andy Rubin. Tnv nuépa tng i6puong tng évag, €k Twv WPUTWY, 0
Rubin, 6nAwoe oxXeTIKA He TNV veoouotabeioa eTalpeia OTL EMPOKELTO VA AVATTUEOUVE “TIC EUPUECTEPES
KLVNTEC CUCKEUEC TTOU Bl €xouv peyaAlTepn eniyvwaon Tng B£0NG KoL TWV MTPOTLUNCEWY TOU KOTOX0U Toug”.

O mpwtapykog otoxog t¢ Android Inc, Atav n avamtuén evog AoyLOULIKOU GUOCTHMOTOC ylo
dwToYPAPLKEC UNXAVEC. EVA TETOLO AOYLOULKO, TTOPOUCLAOTNKE o€ eMeVOUTEG TO 2004, OTIOU TO AELTOUPYLKO
Android, eixe eykataoctabei og pia PndLokn pnxavr n onola cuvdedtav AcUPUATA UE EVaV UTIOAOYLOTH.
Autog o umoloylotig Ba ouvdedtav otn cuvéxela oe évav “Android DataCenter”, omou oL KAtoxot
dwtoypadikwyv pnxavwv Ba pmopovcav va amobnkevouv Ti¢ dwtoypadieg toug online o évav Cloud
Server. QotO00 £MEeLTA Ao £peuveC Tou Sle€nxBnoav, KatéAnav oto cUPMEpPacUa OTL N ayopd Sev Ba
purmopoloe vo avtamokplOel og €va TETOLo AOYLOMIKO Kal otpadnkav otnv dnuoupyia Aoylopikou yia
smartphones.

Tov loUuALo Tou 2005 n Android Inc e§ayopaotnke amno tnv Google, ylo éva tOoo ou Sev EXEL Yivel
OKOMA YVWOTO, aAA NTav TOUAAXLOTOV TNG TASEWS TwV 50 ekatoppupiwy doAapiwv. O Rubin kat ot Aot
CUVLSPUTEC, CUVEXLOOV VoL SOUAEUOUV TAVW OTNV avartuén tou Aettoupykol, altn Tt ¢popd OpWEG KATW
amo tnhv véa t8loktnaotakr otéyn tng Android Inc, pe tov Rubin pdAota va amotelel tov uneBuUVOG TG
opadag Android péxpt kat to 2013. Me tnv ayopd t¢ Android Inc and tnv Google, And6nke n anodpaon
OTL n Baon tou Aoylopikol autou Ba eival o Tuprvag tov Linux, pe anotéAeopa va SlatiBetal eAevBepa
Of KATOOKEUAOTEG KlvnTtwv thAsdpwvwy. H Google Bewpnoe OtL avantuocovtag GAANEC UTNPECLeC Tov
XPNOoLUomoLloUvTaL amd To AOYloMlkO cuotnua aMd kat ormd GAAeg edpapuoyég Ba tng emédepe
TIEPLOCOTEPQ KEPD.

To 2007 amoteAel KouPLkr Xpovid oTov Topéa Twv smartphones, pe tnv Apple va kavel tnv apxn
B£tovtag o kukAodopia to mpwto tng Iphone. H Google émpemne va evtelvel Toug pubpouc avamntuéng tou
VEOU TNC AOYLOULKOU, £TOL WOTE VA TAPOUCLACEL TV pwtn £kdoon tou. Etot, otig 5 NogpBplou tou 2007,
€XOUE TNV MpwTtn Tapouciaon tng mAatdoppag Android. Tnv dla xpovid, avakowwvetal Kat n idpuon
EVOC OpyavIoOUOU 0 omolog cupmeplAdppave €va HeYAAO aplOPO TNAETUKOWWVLIAKWY ETALPLWY, TIOU
ooxolouvtal T6oo e TNV avamtuén Aoyloplkol oo Kal thv Kataokeur] hardware. Oplopéveg amod Tig
gtalpieg nrtav n Google, n T-Mobile, n Motorola, n Samsung, n Qualcomm, n Texas Instruments Kot GAAEG.
To Ovopo Tou opyaviopoU autou, sivat Open Handset Alliance, kot otoxeUeL otn Onuloupyia evog
AoylopikoU eAeUBepou Kal avolyxtol Tpog To Kowo. Auto Sivel Tn duvatdtnta o ATopua ou StabETouy
TIPOYPOUUATIOTIKEG LKOVOTNTEG, £ite vo dnuloupynoouv tn Ok toug £€kdoon Aoylopikou eite va
avarntuéouv tn Sk Toug edpappoyn yia Android smartphones. Ma to Adyo autod, o PeyoAUTEPO KOUUATL
Tou KwlKa tou Android, Snuoolevtnke amd tnv Google umod toug Opoug TnG Apache License, piog
eAelBepng adelag AoylopikoU, n omola moapéxel tnv duvatotnta ce TARBOC MPOYPAUUATIOTWY Vol
oxeblaoel kol vo ovamtuel TG Sikeg Tou edappoyeC. EmutAéov, TO TPWTO KLWNTO OTO OTfoio
xpnotporotiOnke Aoylopkd Android rjtav to HTC Dream to omoio kukAododpnoe otnv ayopd to 2008.
TéAog va onuelwdel 6tL otig 28 Auyouotou 2008, n Google avakowwoe to Android Market( 6mou amo tig
6 Maptiou 2012 ovopdletal Google Play), to omoio mAéov amotelel To €emMioNUO KATAOTNUA YLlA TLG
edappoyég Android. Méow autou, Sivetal n SuvatotnTa oToug XProTeg va KateBalouv epappoyES otn
OUOKEUN Toug,gite eAelBepa eite eml mMANpwUA.
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Ewkova 2.2 HTC Dream

Ewkova 2.3 Android Market oe Google Play
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2.3.Ekdooelc Android

Meta tnv avakoivwon tng mpwing €kdoong Android, kukhodopnoav TOAAEC avaPBabuioslg, n
koBepla amod TG omoieg MPOCOETE VEQ XOPOKTNPLOTIKA Kal Asttoupyleg. Afloonpeiwto pmopel va
XOPAKTNPLOTEL TO YEYOVOC OTL KABE VE avaBAabuLon Emalpve TO OVORA TNG ATIO KATOLO YAUKLOMA Kot
poAlota Slatnpndnke aAdafntik oelpd otnv ovopatoloyio. Ew¢ twpa otnv ayopd £xouv
Kukhodoproel 15 ek600elg oL omoieg Ba mopoucLacToUV MaPakATw Kol Ba avadpepBouv kamola
BooKA XOpOKTNPLOTIKA TOUG.

Onwc avadEpape Kot mopanavw, N mpwtn cuckeun Android mou kukAodpOpnaoe otnv ayopa nTav
To HTC Dream (G1), pue Android 1.0 kat API level 1. Emnetta, otig 9 Oefpoudplou 2009, mOpOUCLACTNKE
to Android 1.1 kat APl Level 2, To omnolo amoteholoe avaBabuion tng mponyoupevng ékdoong. OL dvo
aUTEG ek600ELG dev uTtooTHPL{AV TNV XPHON KOUUITLWYV adnc.

Ewkova 2.4 Ekd6o<Lg Android

2.4.1. Android 1.5 Cupcake

To Android 1.5 Cupcake, gival n mpwtn onuavtikn avaBaduion, n onoia £xeL to 51k TNG Gvoua
Kol KukAodopnaoe emionpa otig 27 Antplthiou 2009. Se auth mpootiBevtol MOANEG VEEG AsLTOUpYLEC,
ME ONUOVTIKOTEPEG QWUTEG TNG UTIOOTHPLENG KOUUTLWV adng Kal TnG mepLotpodng obovng yla
opLovTia Kot KABetn xprion Tou Kvntol tnAedwvou. Akopa, 660nke n duvatotnta UTOoTAPLENG
widget kot pakéAwv otnv apxLkn oOdvn.

Ewkova 2.5 Android Cupcake Mascot
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2.4.2. Android 1.6 Donut
To Android 1.6 Donut, sival pla avapaduion n omnola mephapPavel Alyotepe BEATIWOELG OE
ox£on e tov mpokdtoxo tne. KukAodopnoe otig 15 ZemtepuPpiov 2009 Kal €XEL TILO YPNYOPES
TaxuTnTeG. EmutAéov unootnpilovtal 000veg LeYoAUTEPWY OVAAUCEWVY KOl GNUAVTLKI TIPocBnkn
aroteAouv oL Xxapteg tng Google.

Ewova 2.6 Android Donut Mascot

2.4.3. Android 2.0-2.1 Eclair

H éxdoon Android 2.0, kukAodopnoe otig 26 OktwPpiou 2009. Alyoug PNVeG apyotepa Kot
OoUYKeKpLUEva oTiG 12 lavouapiou 2010, kukhodopnoe n €kdoon 2.1 . H ékboon 2.0 xpnotpomnotet
API 5 kat n ékdoon 2.1, APl 6. BaolKA XOPOKTNPLOTIKA OUTWV TWV €KSOCEWV amoteAouv, n
YPNYOPOTEPN OMOKPLON OE CXEON HE TIG TPONYOUEVEG EKOOOELG, N ELOAYWYN €VOG KALVOUPYLOU
browser, o onoiog untootrpile to npodtumo HTMLS5, n BeAtiwon twv Google Maps kat n Suvatotnta
xprions moMarmAwv email og pla ouokeur. TéNog, n ékdoon Eclair, sival mpwtn ékdoon mou
xpnotporolei tn duvarotnta Text to Speech.

Ewodva 2.7 Android Eclair Mascot
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2.4.4. Android 2.2 Froyo

H €kdoon Android 2.2 Froyo, epdaviletal otig 20 Maiou 2010 kal to Ovopa TNG ormoteAsl
ouvtopoypadia Tou «frozen yogurt». OL cUOKEUEG TTou SLEBeTav TNV €kdoon auTh, Umopouoav
VO EKPETAAAEUTOUV KATTOLEG VEEG SUVATOTNTEG, cuUTEpAapBavopévwy autwy Tou USB tethering
kat Wi-Fi hotspot. EmutpdoBetog undpxel onpavtikn BeAtiwon otnv taxUTNTO KoL TV KVAN.
Evowpatwvetat, emumAgov, n V8 JavaScript engine tou Chrome otov meptnyntr tou Android.

Ewkova 2.8 Android Froyo Mascot

2.4.5. Android 2.3 Gingerbread

H ék6oon Android 2.3 Gingerbread, kukAodopnoe otig 6 AskepPBpiou 2010. ArtoteAel tn povadikn
€kdoon amnod TG npoavadepOeioeg, Omou €va OAL ULkpd TOCOOTO Twv Xpnotwv Android (0,6%),
ocuveyileL va tn XpNOLUOTIOLEL OKOUA KOL GAUEPQ. Z€ aUTN TNV £KS0O0N TTOPATNPELTAL LA CNUOVTLKN
ovavéwaon oto user interface, éva avavewuEvo ELKOVIKO TTANKTPOAOYLO KaBw¢ Kot n Suvatotnta
avtypadng-emikoAAnong. EmutAéov, apyilouv va umootnpi{ovtal MEPLOCOTEPES ATO L0 KAUEPEG
yla 0oa tnAépwva StabEtouy unpootivr) kKapepa. TEAog, epdaviletal ylo mpwtn popd n umnpeoia
Near Field Communication(NFC), emitpémnovtag otov xpriotn va SwaBacel pa NFC etikéta
EVOWUOTWHEVN O VOl TTOOTEP, AUTOKOANTO 1 SLadnULOTIKO.

Ewkova 2.9 Android Gingerbread Mascot
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2.4.6. Android 3.0 Honeycomb

H €kboon Android 3.0 Honeycomb, kukAodpopnoe otig 22 PePpouapiov 2011. H ouyKkeKpLUEVN
£€kdoon Oladopormoleital amd TIG TponyoUUeveG, KaBwg eival n povadikn avoPfaduion
OMOKAELOTIKA Yl tablet. Aloppola TG LOLOLTEPATNTOC QUTHG, ATOTEAEL 0 EMOVAOXESLACUOG TOU
User Interface mpokelévou va TPoocapUOOTEL OTIC Heydlec 0B0veg twv tablet. MAgov
EVOWHOTWVOVTOL ELKOVIKA KOUUTTLO OTO KATW HEPOC TNG 000VN¢ Kal mpootiBetal n Action Bar oto
TAVW UEPOC TNC.

Ewkova 2.10 Android Honeycomb Mascot

2.4.7. Android 4.0 Ice Cream Sandwich

H ék6oon Android 4.0 Ice Cream Sandwich, £€ywve StaBéoiun oto koo otig 18 OktwBplou 2011.
Amotelel pla oo TIC ONUAVTLKOTEPEC €KOOOELC TNG eTatpiag, KaBwg cuvSualel TG KAAUTEPEG
Aettoupyieg Twv Suo mponyoUpevwy ekdocswy, NG Gingerbread kat tng Honeycomb. O xpriotng
€XEL TN SuvaTOTNTA Vo TEPUATIZEL TIG EDUPOYEC OL OTIOLEG AELTOUPYOUV OTO TTOPACKAVLO, va BETEL
opla otnv kivnon edopuévwy Kol Vo oIToKTA Apechn mpooBacn otig epappoyEg amd tnv 08ovn
KAelbwpotog. TéNog, n cuokeun EeKAelSWVETAL HE MLt TipWTOmopLak HEBodo avayvwplong
T(POCWTIOU TOU XPHOTN.

Ewoéva 2.11 Android Ice Cream Sandwich Mascot
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2.4.8. Android 4.1-4.3 Jelly Bean

H enoyn tou ovopartog Jelly Bean Eekivael otig 9 louAiou 2012 pe tnv £kdoon 4.1. To idlo ovoua
YAukiopatog xpnotpomolnbnke oe SU0 emumAéov ekdOOelg, TG 4.2 Kal 4.3. INMUOVIIKEC
TPOTIOTOLOELS TOPOTNPOUVTAL OTNV HIapa elSOTOOEWY, HE VEO TIEPLEPXOUEVO KOl VEEG
eTAoyEG. BeAtiwon mopatnpeital oto TMANKIPOAOYLO, HE TNV €l0aywyn TNG TPOPAEYNS TG
EMOPEVNC AEENG TTOU EKTLUATOL OTL B XPNOLUOTIOL|OEL O XPrOTNG KOL OTN SLOXELPLON TNG EVEPYELAG
otav To KWnto PBpiloketal os adpavela. MapdAAnAa mITPENMOVTOL IEPLOCOTEPOL Aoyaplacpol
Xpnotwv otnv ékdoaon mou adopad ta tablet.

Ewkova 2.12 Android Jelly Bean Mascot

2.4.9. Android 4.4 KitKat

To Android 4.4 gival n mpwtn €kdoon Aoylopikol n omoio AapBavel to dvopa TNG amo KAMoLo
yAUKLopa to omoio to évopa tou ival nén trademarked. MNa to Adyo auto n Google Ba ypelaotel
va ouvayel cupdpwvia pe tnv Nestle yia va Badtioel tnv Ekdoon 4.4 pe to ovoua KitKat. Autn n
avaBaduion Byaivel otnv kukAodopia otig 31 OktwPpiov 2013. Ze autrv Sev unmdpxouv MOAAQ
VEQ XOPOKTNPLOTIKA, QUTO OUWC TOU TNV KAVEL va Eexwploel amd TIG MPOoNyoUUEVEG sival n

Ewova 2.13 Android KitKat Mascot

XapnAotepn xpron tng HvAUng RAM, kavovtdg to va eival rio ehadpl oav AoyLopLko. EmutAéov
CUVOVTAUE €va VEOD YpadLkO TepIBAANOV APKETA TTPOCAPUOCUEVO OTO VA SLEUKOAUVEL TOV XpHoTh.

10



2. Aettoupyikod Android Anuntplog A. Taykahog

H peyaAn dwadoponoinon mapatnpeital oto status kal ota notifications ta omola mA€ov elvat
Stadava kot Sev elval opatd péca amod Tic epapuoyEC. AvaBabuioelg umapxouv Kal OTLG
£DAPUOYEG KANGEWV KL LNVULATWV.

2.4.10. Android 5.0 Lollipop

211G 12 NoegpBpiou 2014 kukhodopnoe n €kdoon Android 5.0 Lollipop, n omota aAhage pLllkd tTnv
e€wTepLkN EUdAVLON TOU AOYLOULKOU KaL TNV EKOVE YVWOTH OMwG eivat onpepa. H Google mpoteivet
€va véo oUVOAO oxXeSLOOTIKWY Kavovwy pe ovoua Material Design. To katwvoUpylo Ul Baoiletal
TIAVW O€ QUTO Kol Elval TeEAelwG SLaPOPETLKO E T TTPONYOULEVA, KAVOVTAG TO TtapdAANAQ KL TILO
gUXpNOoTo oTo XPNoth. EmumAéov aAayEg utdpxouv ota notifications, MAEov 0 xprioTNng Umopet va
koBopioel amod moloug pmopel va AapBavel sldomoiosl. EmumAéov n Google mpoonaBel va
BonBroeL to xpnotn va ££OLKOVOUEL EVEPYELA OTNV GUCKEUN TOU yU'QUTO ELOAYEL MO VEQ
Aettoupyia tnv battery saver feature, mou apa eniheyel and KATOLOV TOPATELVEL TNV UoTapia
Tou Katd 90 Aemtd. EKTOG OUWG Ao TLG OTITLKEG AAAOYEG UTIAPXOUV KAl KATIOLEG AAAAEG TTou Sev
elval epdaveic ala ekuetarlevovtal To hardware twv véwv smartphone, t€toleg eival n
umootnpLEn mavw amod 1 SIM, ot KAoelg uPNARC EUKPIVELACG KAl N T(POOTAOLA TNG CUGKEUNG A
KAamel akopa Kat apa yivel emavadopd epyoctaciakwy pubpicswy.

Ewkova 2.14 Android Lollipop Mascot
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2.4.11. Android 6.0 Marshmallow

H ékdoon Android 6.0 Marshmallow kukAodopnaoe otig 5 OktwPpiou Tou 2015. H onpavtikotepn
BeAtiwon mapatnpeital oto Bgpa TG evépyelag, KABWE TAEOV N CUOKeUN KataAdBel aupo
XPNoLUoTmoLeital i OXL Kol avaAoywe mpooappolel TNV ¢wTelvotnTa Thg 00ovng. EmutAov yivetal
n npwtn €kdoon n omoia umootnpileL TV SuvaToTNTA AVAYVWPELONG SOKTUALKWY QMOTUTIWHATWY
pe alobntinpec adng, yla to EeKAelSwUa TNG CUOKEUNG oou. Elodyetal emutAéov kat to Android
Pay to omoio eival £€va véo ovotnua MANPWHwWY. TENOC UTAPXEL KaAUTtepn Slaxeiplon Twv
SKalwpATWY TIou BEAEL va SwaoeL 0 XprioTnG oTLg EGOUPLLOYEG TTOU XPNOLLOTIOLEL.

Ewova 2.15 Android Marshmallow Mascot

2.4.12. Android 7.0 Nougat

H €k&oon Android 7.0 Nougat eivat pa and tig teAevtaieg avafabuioelg Tou AeLToupyLIKoU Kal n
£k600nkKe otIg 22 Auyouotou 2016. Mia armo TIC GNUOVTIKOTEPECG AsLToupyieg Tou epdavilovtal o

Ewkova 2.16 Android Nougat Mascot

0UTO TO AOYLoMLKO €ival To multi-window view To Omoio EMITPEMEL GTOV XProTN VA €XEL OVOLYTEC
otnv 06dvn Tou KwntoL Tou Suo edpapUoYEG TAUTOXPOVA, yia Tapadelypa va PAEneL éva Bivteo
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oto YouTube kat mapdAAnAa va ypadel kAmolo pvupa oto Messenger. uvexilel va mpoonaBet
va BeAtiwBel kal oto BEpa TnG evépyeLag tng Hnatapiag yU' autd swodyet to Doze on the Go, T0
ormolo eival pLo Asttoupyia mou BonBaet otnv e€okovounon otav o xpnotng Bploketal os Kivnon
ko 6ev xpnolpomolel To Kvnto. Aladopeg umtapyouv Kal otnv notification bar og ox€on He Tig
TiponyoUeveG €kdO0ELC KOBwG elodyeTal n emloyn TG Apeong amavinong. Etol pmopel va
OTIOVTAOEL O XPNOTNG OE KATOLo MAvUUa aneubesiag xwpic va xpelaletal va avoiel tv
edappoyng, akopa sudaviletal kat n emhoyn tng moAAamAnG dtaypadnc sldomotioswy. TEAOG
aélo avagopdcg sival otL mAéov umootnpiletat kat to Vulkan APl to 6molo agopd tnv KaAUTEPN
amnodoon twv 3D ypadlkwy.

2.4.13. Android 8.0 Oreo

To Android 8.0 Oreo eival n mwo npoodatn £kdoon Tou Aoylopkol Kat Bynke otnv kukAodopla
otig 21 Auyouctou 2017. Itnv véa autn £€kSoon UTtapXEL onuavtiki BeAtiwon otnv taxUthTa T0C0
NG €KKivNong Twv edapuoywv 000 Kat tng dlag tng cuokeur. Atvetal n duvatotnta oto Xprotn
va SLoAEEeL Tola username Kot passwords BEAEL KPATIOEL OTNV UV LN TOU £TOL WOTE TNV EMOUEVN
dopa mou TAEL va To MANKTPOAOYNOEL Vo TO eudavioel apéows Pe TV Aettoupyia tou Autofill.
T£ANOG UTIAPXOUV OTITIKEC AAAAYEC OTO UeVOD TwV pubuicswv, Omwg Kat n Suvatotnta picture-in-
picture mou emnitpénel 6uo ebapUoyEG va AelToupyouv cav LLa.

Ewodva 2.16 Android Oreo Mascot

2.4.14. Xprion ekbooewv Android

JUudpwva HE TA OTATIOTIKA OTolela TNG xpnong twv ekdocswv mou €dwoe n Google otnv
dnuoolotnta yla tnv cuAAoyr 6€SOUEVWV KATA TG 7 TPWTEC MEPEG TOu IemtepPBpiov tou 2017
napatnpeitat 0t n o Snuodhng €kdoon eival n Marshmallow.
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Ewkova 2.17 Ztatiotikd otoyeia xpiong ekd6ocswv Android

2.4.Apxtektovikn Android

To Aettoupykd android eival pio otoifa amd Aoylopika ta onoia eunnpetolv SLopOPETIKEG
AELTOUPYLEG TOU CUOTHUATOG, N SOWN AUTH €lval BacloUéVn OTNV ApXLTEKTOVIKA Twv Linux. AloteAeitatl ano
5 oTpwHATO €K TWV OMolwv Ta 4 €lval Ta ONUAVTIKOTEPA . Ta OTPWHATA AUTA OO TO XOUNAOTEPO OTO
vPnAotepo ival :

e Nupnvag (Kernel) Linux

e Emninedo BiBAoBnkwv (Libraries)

e Eninebo ExtéAeong ( Android Runtime)

e Eninedo MAaicsiov Edappoyng ( Application Framework)
e Emninebo Edappoywv (Applications)

14
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Ewkova 2.18 ApxLtektovikr Linux

2.4.1. NMupnvacg (Kernel) Linux

O nupnvag Linux amoteAel To xapnAdtepo eninedo autng tg otoifag Aoylopikwy. O upnRvag
Aettoupyel wg éva evdlapeco emninedo adaipeong LeTall Tou Aoylopkou Kal tou hardware tng
CUOKEUNC KOBWC mmapéxel OAouG Toug Bactkolg 06nyols UAKOU yla TV owoTh AELToupyla TOUG,
OMW¢ NG KAUEPAG, Tou TAnKTpoAoyiou, tng 000vng KA. Emiong emiteAel KATMOLEC BOOLKEC
Aettoupyieg, OMwe TNG acdAAELOC KAl TNG SLAXELPLONG TNG UVALNG, YLa VOl SLEUKOAUVEL TNV OMaAN
Aettoupyia Twv eEwTePIKWY oTolXelwv Tou hardware kat va pnv ta emPapuvel.

2.4.2. Eninedo BiBAloOnkwv (Libraries)

Mavw amod tov mupnva Linux Bpioketal to eminedo BBAL0ONKwWY, ekel BplokeTal £va cUvolo
BLBAL0BNKWY, omweg to WebKit, Tou mpoypaupartog nieptiynong Web, n BuBALoBnkn libc, n Bdaon
Sedopévwy SQLLite kat dAec. Ot BIBALOBNKeG aUTEC eival ypappéveg oe C/C++ kol n mpoofaon
Toug elvat povo duvartr péow tou Application Framework.

2.4.3. Eninebo ExktéAeonc ( Android Runtime)

To Eninedo EKTEAEGNG TO CUVAVTAE 0TO SEUTEPO OTPWHA AOYLOULKWVY OO KATW TIPOG TA TTAVW.
Mé£oa o QUTO UTIAPXEL €va TIOAU onpavTIKO otolyeio to omoto ovopaletal Dalvik Virtual Machine,
To ormnolo eival éva €ibog Java Virtual Machine oxedlaopévo Kal TPocOopUOCUEVO OTNV MAATdOpUa
Android. To Dalvik VM kavel xprion Bacikwv Aeltoupylwv tou mupnva Linux , onwg n Slaxeiplon
puvAUNG kat tou multi-threating. H onuavtikotnta tov 0pwg paivetal oto ot Sivel tnv Suvatotnta
otnv KABe edapoyr) OV XPNOLUOTIOLEL TNV CUCKEUN va eKTEAELTOL EEXWPLOTA OTO SLKO TNE VAUA
oav va €XeL To SIKO TNG ELKOVIKO pnXAavnpa. EmMutAéov o€ auTO TO €Mimedo UMAPXOUV KATIOLEG
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BLBALOBAKEG TTOU IOPOUV VA TLC XPNOLLOTIOLICOUV Ol TIPOYPOUHOTIOTEG YO ToV OXESLAOUO
edappoywv péoa amnd tnv Java.

2.4.4. Eninebo MAaloiov Epappoync ( Application Framework)

To eminedo MAaloiov Edapuoyrg amotelel o0T0 OTpwWUO OQUTO TO omoio PonBael Toug
TIPOYPOAUUATLOTEG 0TV oXedlaon kat avantuén twv ebappoywv Android. Me autd Tov Tpomo ol
TUPOYPAUUATLOTEG ITOPOUV VA EKUETAAAEUTOUV OAEG TLG AELTOUPYLEC TNG CUOKEUNG OTIWCE VA £XOUV
npooBacn og UTNPEGCLEG evTOTLOUOU BEonC, va epdavilouv eLGOMOLACELS Ko TTOAAG aAAa. Emtiong
£€xouv mpocPaaon oto i6lo elpog anod APIs ou £xouv ol Bactkég epappoyég tou Android. Autd
odelleTe OTO YEYOVOG OTL N APXLTEKTOVIKA TOUC £lval LE TETOLO TPOTO OXESLAOUEVN €TOL WOTE N
KaBepia edpappoyn va pnopet va eKUETAAMEUTEL TIg SuvatotnTteg pLag AANG. OL ONUOVTLKOTEPEC
UTINPECLEG TTOU TTapEXOVTaL ElvaL:

e  Activity Manager(Awaxelplotg edpapuoywv): Elval n umnpeoia autr n omola Staxelpiletat
yla mooo pa dpaotnplotnta Oa mapapeivel evepyn kot Sivel tTnv Suvatotnta va umopet
KAmolog va petadEpetal and pa Spaotnplotnta O Ma AAAN KPATWVTOC OMWG
armoBOnNKeUPEVN TNV CELPA LLE TNV OTIOLA AUTEG £XOUV EKTEAEOTEL.

e Content Providers( Alaxelplotrg meplexopévwy) : Elval n umnpeoia avtn n omnoia divettnv
duvatotnTta ot €PAPHUOYEG va SNUOCLOTOLOUV KAl VA avTHAAQCOOUV WETAEU TOUG
mAnpodopliec.

e Resource Manager (Alaxelplotn Nopwv): Elvat n unnpeoia autn n onola divel mpooBaocn
oe 6ebopéva ta omola Sev eival og popdn KwdLKa OMwG string, LKOVES , oL KWOLKOL TWV
XPWHATWY KoL AAAQL.

e Notification Manager (Alaxelplotr¢ Eldomotioewv): Eival n umnpeoia n orola Sivel tnv
duvatotnta otig €dapUoyEG va gpdavicouv KATOO UAVUUA OTOUG XPNOTEG TwV
edappoywv péca anod notification n alert.

e View System: eival n unnpecia autn n onoia dnuioupyel to ypadko mepBAAAov pLag
edappoync ,to omnoio mepthapPBavel amod grids kat lists péxpt buttons kat spinners, 6rmwg
Kol TTOAG oAAQ yia va tkavoroltnBoUv oL 0pEEeLg Tou KAOE POYPAUATLOTH.

2.4.5. Eninebo Edapuoywv (Applications)

Eivat to unAotepo emninedo otnv otoifa TNG OPXLTEKTOVIKNG TOU AOYLOULKOU HOG. ZE AUTO TO
otpwua PBplokovial ol epapUoyEC oL Omoleg eykaBLOTA Kal XPNOLWUOMOLEL O XPnoTng €vog
smartphone. K&Be cuokeur £xXeL KAMOLEG TTPO EYKATECTNUEVEG EPOPUOYES YLA TG BACIKEG TOU
Aettoupyieg OmMw¢ Tou ThAEPWVOU, TNG AMOOTOAAC HNVUMATWY ,Tou email client kot AGAAeG.
ErutAéov pnopel KAmolog va KateBAOEL KOL VO EYKOTAOTNOEL TIG EPAPUOYEG TNG APECKELAC TOU
amno 1o Google Play.

16



2.5.

2. Aettoupyikod Android Anuntplog A. Taykahog

Mwati Android

2.5.1. Aettoupylkotnta

To Android elval é€va Aoyloplko To omoio Sivel TNV UXEPELA OTOV TIPOYPOUUOTIOTEL va
XPNoLUomoLnoeL Tpog 6deA0OC Tou OAEG AUTEC TIC SuvaTdTNTEG ITou Tou Sivel éva armAo smartphone
KoL va dnuloupynoel edappoyEg ol omolegc Paoilovtal oe otolxelo ta omoia €xouv nén
SnuoupynBel. MNa mapadelypa apa Kamolog BAsL va dtiacet pla epappoyn yia Gps Tracking to
HOVO TIoU XpeLaleTalL lval va KaTavonoeL TL Asttoupyeia Twv BBAL0ONKkwv mou adopd to Gps. Etol
propoUv va dnpoupynBouv moAAEG edpapuoyEG oL omoleg Ba Baacifovtal otnv iSla 16€a aAAd Ba
£xouv S1adopeTIK UAOTIONON avAAoya e TOV TPOTO OKEPELG TOU EKAOTOTE TTPOYPUULATLOTH.

2.5.2. Avarmtuén Edappoywv

H Google armd povn tng dnpolpynoe Le TETOLO TPOTTIO TNV OPXLTEKTOVLKI] TOU AOYLOULIKOU £TOL WOTE
va evBappUVeL OAO Kal TIEPLOCOTEPOUG TIPOYPAUUATIOTEG va aoxoAnBouv pe tnv oxeblaon kat
avantuén epapUoywv yla TV mMAathopua tnG. AUTO TO TIETUXE E TNV SNOCLOTIOIN 0N ToU KWwdLKa
TOU AOYLOULIKOU aAAG KalL e TNV UTtapén pLo LeyaAng rotkihiag amo BLBALoBnKeC Tig onoieg propetl
VO TLG XPNOLLOTIOLCEL O TIPOYPAUUATLOTHG YLt va. SnpLoupynoeL TNV edappoyr mou embupel pe
€UKOALQ eKPETOAAEVOUEVOG AELTOUPYLEG E(TE TLG OTTOLEG EXEL avarTTUEEL N (Sl n eTaLpla ) KATTOLOG
GAANOG TIPOYPAUUOTLOTNG.

2.5.3. Kootoc Avamtuénc

Ma tnv Snuoupyla KAmolag ebpapUoynG oTa MPWTAPXLKA TNG oTtadla dev xpelaletal Samavnoel
TIOAAQ xpripata. To Hovo Tou XPELAlETaL KATIOLOG TIPOYPAUUATIOTAC lval va €xetL otnv Stabeon
TOU Kamolo ouokeun android, n omoia Kat mAAL Urtopel va TNV BPeL o€ TIOAU TIPOCITEC TLUEG
avaloya BERata Kal TIG avayKeg tou BEAEL val KOAUEL [E TNV AYOPA TNG, KoL EvVa oo Ta
Swpedv MpoypAppaTa AOYLoULKOU yia oxediaon Kal avamntuén epappoywy android omwg to
Android Studio.

2.5.4. T\wooa MNpoypapuatiopou

Ot edpappoyég Android xpnoLpomnololv tnv yYAwooa ipoypappatiopol Java. Mo eUpEwg yvwoth
YAWGO OO MPOYPAUUOTIOMOU TNV OTtola XPNOLUOTIOLOUV OL TIEPLOCOTEPOL TIPOYPAUUOTIOTEG OTNV
ONUEPOV NUEPA Kol TOUuG SIvel TNV euKatpia va avamntuéouv eUKOAA pLa epapuoyr xwplig va
XAOo0oUV XPOVO yLO TNV EKUAONCN KATIOLAG VEACG YAWO TG TIPOYPOUUATIOMOU.
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3.Texvoloyieg mou xpnaotpomnolnénkay Anuntplog A. Taykahog

3.1.Web Services

3.1.1. Teelvatr ta Web Services

Elval yeyovog 6tL, oAAoL oplopol €xouv SlatunwBel, mpoonabwvtog va anodwaoouv Tou Tt ival
ta Web Services. Evag oplopog 0 omoiog ivot opKeTA LKAvomoLnTikog kat Sivetat amno to W3C
givat o €nc:

“"Eva. Web Service, gival éva cuotnpa AoyLopLkoU oxeSlaopévo va utootnpllel Tn
SLOAELTOUPYIKT, HNXOWVNA TIPOG pnxavr, dladpacn Héow evog diktuou. Exel pa Stemadn pe
Tieplypadr] ou eival emefepydotun amod HNXOVES (CuUyKekpLUEva, Baon tng meplypadng WSDL-
Web Service Definition Language). Ta aA\a cuotrpota Stadpouv pe ta Web Service pe tov
TPOTO L€ TOV omoio kaBopiletal amnod tnv neplypadn tou Web Service, xpnoLLOTIOLWVTAG
punvupota SOAP, ta omoia kavovikd petadidovral pe tnv xprion HTTP- HypeText Transfer
Protocol( pe pa kwdikomoinon o XML o€ cuvduacopo pe aAo Web npotuma.”

ErutAéov n IBM €xel Slatumwoel katl autn évav oplopd o omolog ivatl o oAoKANpwEVOG Kl
KQTAVONTOG:

“ Ta Web Services gival pLo texvoloyla Tou emITPEMEL OTLG EPAPUOYES VAL ETUKOLVWVOUV HETOED
TOoUG avefaptNTwg MAATPOpUAG Kal YAwooog mpoypappotiopol. Eva Web Service esival pla
Slenaodn Aoylopkou (software interface) mou neptypadet pia cuAoyn amo Aeltoupyieg oL omoleg
MIopoUV val TIPOCEYYLOTOUV amo To SIKTUO HECW TPOTUTIWY MNVUUATWY XML. Xpnoluomolel
npotuna Paciopéva otn yAwooa XML yia va meplypael pia Astitoupyia (operation) mpog
ekTéAeon kot ta SeSopéva mpog avtallayr pe kamola aAAn edappoyrn. M opdada and web
services oL onoieg aAAnAoemiSpouyv petalu Toug kabopilel pia epapuoyr web services cUpdwva
LE TNV TpooavatoAlopévn oTLg YIinpeoieg Apxitektovikn (Service-Oriented Architecture — SOA).»

Ao Toug U0 Tapamdvw OpLOUOUC, UTTOPOULE VoL CUMMEPAVOUUE OTL £éva Web Service meplexet
MO QPXLTEKTOVLKA KATOVEUNMEVWY OCUCTNUATWY omd ToANG SLadOpETIKA  UTIOAOYLOTIKA
ocuotiuata. Ta Web Service pmopei va eivat ypoappévo og SladopeTiki YAWooo poypaLaTioUoU
,0E OX€0On HE TO oUOTNUA TOU TO KOAEl, kol emiteAel Eexwploth Aettoupyia. Ta mapandavw
CUCTAMATA, ETILKOWWVOUV HETOED TOUG MEOW TOU Sladiktiou WoTe va SnULoupynoouy éva VEo
gupUlTEPO oVoTnua. Emopévwg elvat oAU XproLa yia TOUC TIPOYPAUHUATIOTEG yiati toug BonBave
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3.Texvoloyieg mou xpnaotpomnolnénkay Anuntplog A. Taykahog

VA UAOTIOL|OOUV KOTOVEUNUEVEG €POPUOYECG, KAVOVIOC XPNon Hia HeydAng TolKAlag amo
epyaleia, €T0L WOTE va SNULOUPYNROOUV TO SLKA TOUG AOYLOULKAL.

Fevika umtapyouv 2 eldwv Web Services:

AUTEG TIOU N HOVN TOuG AswToupyla lval n pntr avapovh yla va €pBel pla aitnon amno
kamolov client, va tTnv emegepyaotouv Kol va IIPOETOLLACOUV TNV KATAAANAN andvinon.
AUTEC Tou elval Tio TMOAUTIAOKEG Kol poomaBolv va cuvtovicouv Slddopeg unnpeaoieg
peTafl Toug.

3.1.2. Apxttektovikn REST

O Opog REST mpoépxetal amo Tig Aé€elg Representational State Transfer kat adopd pa
OPXLTEKTOVIKI UAOTIOINON UTINPECLWY OVAUECO OE KOTOVEUNMEVO CUOTAHOTA UTEpUECcwy. H
TIAPATIAVW OPXLTEKTOVIKN UAomoinan, xpnotuornolel HTTP Protocol yla tnv emikowvwvia PETALY
TWV KUNXOVNUATWY. IKOTOG AUTHG TNG UAOTIOLNONG, armoTteAel n évwon SLadopwv LnxavnUatwy, Ta
omola emteAolv SladopeTIKEG Asttoupyiec. MEow TNG OpPXLTEKTOVIKNG Rest, emiSlwketal ta
pnxavnuoata mou avadEpbnkav Mopamdvw va TIAPOUV TOUG TTOPOUC TIoU XPELAlovTal ylo va
ETUTEAECOUV TO £pYO TOUG (€xovTag mavtote To poAo tou middleware kat xpnotponowwvtag HTTP
MEBOBOUG Yl OAEC TIG QUTNOELG KAL QMOVTHOELS Tou mpayuatorolvtal) . Ta Web Services mou
vlomololvTaL MAvw o€ aUTn TNV apXLTEKTOVIKH, ovopalovtal RESTful WebServices j RESTful API.
To npdtumo gudaviotnke mpwtn ¢opa to 2000 amnod tov Roy Fieldind, 6tav otnv St6aktopikn Tou

SlatpLpn mpoondbnoe va mepLlypAYeL TNV APXLTEKTOVIKA Sopr] Tou Stadiktuou.

H apyttektovikn evog REST eival oxetikd ammAn kat eUkoAn va oxeblaotel. Autd mou kavel o REST
Server, ival anmAd va mopExXeL TpooBaaon og TOPOUE, OTWE AUTOUC pLag Baong Sedopévwy, £ToL 0
client va pmopet va £xel mpdoPaon o€ AUTOUC TOUG TOPOUC KaL VA TOUG EMEEEPYAOTEL KATAAANAQL.

MNa va pnopéoet o client va kaAéoel tov RESTful API, umdpyouv KAmolol Kavoveg oL omoiol
opilovtal oto documentation Tou KaBevOg, HE ONUAVIIKOTEPO VA QMOTEAEl TOV TPOTO
gTKOWVWViag avaueoo ota SUo cuothpata £xoviag w¢ onueio avadopdg €va URI (Uniform
Resource ldentifier). Eva URI xpnotpomoteitol yio vo mpoodlopiosl mota Asttoupyio B€AeL va
KaA€oel o client kol va oplogL KATIOLEG CUYKEKPLUEVEG TIAPAUETPOUC OE TEPLMTWON TIOU QUTEC
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3.Texvoloyieg mou xpnaotpomnolnénkay Anuntplog A. Taykahog

xpetalovral. ETol wote va mapet Ta kat@AAnAa amotéAsopa amno to Web Service. H yvwototepn
popdr URI oto Stadiktuo eivat ta URL.

‘Ooov adopa 1o reply tou RESTful API sivat kaL autd oplopévo oto documentation, divovtag tn
Suvatotnta otov client va dtaAé€el Tnv popdr mou tov e€umnpetel. ZuvnBwe N avamnapactacn
gival o kamnola popdn Kelpevou omwc ot JSON kat XML, PE TOUG TTEPLOCOTEPOUG VAL XPNOLLLOTIOLOUV
JSON.

3.1.3. JSON

Onwg eidape mponyoupévwe pia amnod TG HopdEG e TIG omoleg pnopel va amavtroet éva RESTful
API eivat n kAaon JSONObject.

Ta akpwvupta tng AéEng JSON mpoépyovtal amo tig AéEelg JavaScript Object Notation.To JSON
glval pla ehadpla popdn avtarrayng dedopévwy. O AOyog yla Tov omolo XpnoLlomolelTal o
peyaho Babuod, odeiletal oto OTL €lval EUKOAG KoTaAvoNTh and Toug avOpwWIoug Kal amo Ta
Aoylopika, aAAG kot emeldn elvat eUKOAN Kal oto YpAaY Lo Kot otny mapaywyn. MpokeLtal yla po
popdn Kewwévou, n omola eival teAelwg amAn XpnolUomnolel OUwWG CUMPBACELG yla va UITOPEL va
Xpnollomoleital amod YAWoOoeG MPOoYPAUUATIOMOU He Kuplotepeg TiG C,C++, Python ,Java. OAa auta
TO XAPAKTNPLOTIKA TNV KaBLoTtolV Ldavikn yla Ty avtalayr Sedouévwv.

Yrapxouv 6uo BaotkéG SOUEG o TLG OTOLEG UMTOPEL va XTLoTEL pia petaBAntr tumou JSON:

e Mt culMoyn and edopéva ta omola amoBnkevovtal oe {euydpla, KUE TNV OVopacia n
ormola touc divetal va eivat JSONObject. H popdr toug potalel og autr tg Etkovag 3.1

e Mia Slatetaypévn AloTta TLHWY, oL Omoieg amoBnkevovtol HEoa O £vav TivaKa yla TO
AOYO auTo €xouv TNV ovopacia JSONArray. H popdr toug potdlel o€ auth tng Ewovag 2.

Ewova 3.1: JISONObject

array

£y
o

Ewkova 3.1:JSONArray
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3.Texvoloyieg mou xpnaotpomnolnénkay Anuntplog A. Taykahog

3.2.Google API

To Google API eival and ta mo xprnowwa APl mou umdpxouv auTn TNV OTLYMN KAl UIMopEl va
XPNOLUOTIOLAOEL £VAG TIPOYPAUUATLOTAC. . O Adyo¢ yLa Tov omoio kabiotatal 1éoo xproluo, odpeiletal
oTo OtL elval oxedloopévo amo tnv Google yla va Umopelc va £xeLg mpooPacn o€ BACLKEC UTINPECIES
TIOU €XeL avarttUEEL Kal va £XELG TL SUVOTOTNTA VA TIC XPNOLUOTIOLNOELS OTNV Edapoyr 60U OMwE TO
Google search, Google Maps kat to Google translate. Emouévwg ol edpapuoyég site adopouv
smartphone eite web app pnmopoUV va TG XpNOLUOTIOICOoUY Kol VO eKUETAAAEUTOUV TTOAAQ Ao T
TAgoveKTAATA TTOU 1VOUV OL CUYKEKPLUEVEG I KOL VA TO ETEKTEIVOUV akopa. MNa mapadslypa aua
xpelaletal va dprioytel pia ebpappoyn n omoia B€AeL va €xet £va login form pmopeic va €xelg emidoyn
0 XPHOTNC VO CUVOEETAL UE TOL OTOLXELO TTOU €XEL OTO google++.

TNV mopouoa SuTAwUATIKY epyoacia ta APls xpnolpomnolibnke to Google Maps API to omoio
BonBnoe va mapoupe Kaipleg mAnpodopieg mou xpelalodtay yLo TV MEPATWAN TG epopuoyng Hag. H
KUPLOTEPN AslToupyia otnv omoia pag Borndnoe Atav va pog SLvel TIg 0dnyleg yia vo pTacoupEe amno
£€va onueio og éva aAAo. Emtiong pe tnv Bonbela Tou UmopEcae va TAPOULE Kol TAnpodopieg Omwg
n amootacn HeTall Twv dU0 onueiwv, To XPOVOo TIou XpEeLlAleoal yla va Tiag amod éva onuelo o€ éva
AaAAo, aAAa kat tnv StevBuvon tnv otnv onola Bploketal éva onpeio.

AUTO To API gilval TTOAU XpriGLUO Kol EUKOAO OTO VO TO XPNOLUOTOLAOELS. Lo TNV Xprion Tou To Hovo
TIou Xpelaletol Kaveig givatl va KaA€oeL ™mv TIAPAKATW tonoBeoia
«https://maps.googleapis.com/maps/api/directions/outputFormat?parameters». To output
parameter gival n popdr otnv onoia B€AeLg va elval n amdvtnon cou oL eTIAOYEG TToU £XEL lval elte
oe popdn JSON, n omola gival kal n potelvopevn, ite oe xml. Ocov adopd Twpa To parameter sival
™¢ popdng «origin=Athens&destination=Volos&key=YOUR_API_KEY» Omou origin elval n apxkn
B€on tng dladpoung cou kat destination sival n teAikry B€on. EMumA£ov yla va KAVELG request oTo
Google APl xpetaletal va €xelg account otnv Google kal va mapelg éva KAsLSL To omolo Ba eival
povadLko yla to project oou auth elvat Tou key péoa oto parameter. Tnv kKAon aUtn UMOPELG va TV
KAVELG €lte Hé€oa armo Kamola epapuoyn eite avtn ival yla smartphone ) ano kanowa web app i anéd
Kamolov server GAa Kal amAd va thv MAnKTpoAoynoelg otov browser. Apa kKAnBet amo browser n
andavtnon Ba davel oe popdn HTML kat Ba eivat 6mwg otnv Ewkova 3.3, oe Sladopetiki eplmtwon
UTTAPXEL N €TIAOYI QIO TOV TIPOYPAUUATLOTH TNG HopdG Onwe avadEpOnKe Kal Tponyou LEVWE Kol
KOTAAANAOG XELPLOUOG.
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< [G2- - RN Wl 2 p s.g 0o gleapis.com/maps, irections/json?arigin=Athens&destination =Volos&tkey=AlzaSyB8WAublolSKWulsNe7r7VFInmUyshzg0)|
{
"geocoded_waypoints" : [
"geocoder_status” : "OK",
"place_id™ “ChIJ8UNwBh-9oRQR3YImdkULNic",
"types” : [ "locality”, "political” ]
e
"geocoder_status™ : "OK",
"place_id" : "ChIJZHyv4BspxQR4goZAjmOb1e"
"types” : [ "locality”, "political” ]
}
1
"routes [

"bounds™ 1 {

“northeast” : {
"lat™ : 39.3880889,
"Ing" : 23.8559283

I

"southwest" : {
"lat™ i 37.9817194,
"lng" : 22.4594135

}
"copyrights™ : "Map data ©2017 Google",
"legs" : [
{
“distance” : {
Ttext” 1 "327 km",
"value” : 327333
"duration” :
"text” : "3 hours 17 mins",
"value” : 11813
"end_address™ : "Voleos, Greece",
“end_location” : {

"lat" : 39.3621442,
"lng" : 22.8421585

,
"start_address” : "Athens, Greece",
"start_location” : {

' : 37.983814,
1 23.7275412

steps” @ [

"distance" : {

s
“duration”

Ttext” : "1 min",
"value" : &

i
“end_location™ : {
"lat" : 37.9837749,

"lng" : 23.7278856
“html_instructions™ : "Head ‘\u@@3cb‘\u@@3esast\u@@3c/b\ud@3e on ‘\ue@3cb\u@@3sPl. Omonias\u@@3c/bl\u@@3e towsrd \W@@3cb\u@a3eAthinas\u@@3c/bhuaase”,

*polyline” : {
"points” : "yuyfFchyoC?MFug”

Ewkova 3.2 KAfjon Google Maps API kat Artavtnon os browser
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4. Epyaleia mou xpnotgomnotidnkov Anuntplog A. Taykahog

4.1.Android Studio

Elval to emionpo Aoylopiko to omolo cuviotd n Google yla tnv oxedlaon kal avantuén epoppoywy
Android, To omnolo Baociotnke oto JetBrains' IntelliJ IDEA software. H mapouaciaor) tou €ylve otig 16 Mdawou
2013 oto ouvédplo tng Google kat elxe wg okomod va avtkataotroel To Eclipse Android Development Tools
(ADT) wg kUpto IDE tng Google yia tnv avantuén Android edappoywv.

4.1.1. Aoun project
KaBe project mepiéxel éva n meplocotepa module péoca ota omola Ppioketal o KwSIKAG TTOU
dnuioupyel tv edpappoyn. Yrapxouv 3 eldwv modules:

e Android app Modules: €ival to module autd to onoio mapExeL Evav container yla Tov
kwdika tng edapuoyng ,ta resource files katl t¢ pubuioelg g epapuoyng mouv Ba
BonBnoouv tnv edapuoyn va dnuoupynBet kat va eykatactabel oto smartphone.

e Library Module: givat to module autd to omoio mopEXEL €vav container ylwa Tov
EMAVOXPNOLUOTOLOUMEVO KWOKA, O omolog¢ umopel va xpnotgomoilnBel elte wg
dependency oe dA\a module tng edpappoyng i cav import oe AAAa project.

e Google Cloud module : eivat to module autd to omoio mapéxel €vav container yia Google
Cloud backend kwé&ika tng edpappoynic.

Katd kavova n opydvwaon Kal o Tpormog mou epdaviovral ta apyeia evog project HoLalel Ue auTh
™G ewkovag 4.1.

KaBe project yla va propéoel va SnuioupynBel cwotd neptéxet Toug €€ GakEAOUG:
e manifest: meptéxel to AndroidManifest.xml oto omoio opilovtal OAa ta SiKALWUATA TG
edappoyng Kal oL 000VEC TToU TEPLEXEL N EdOpUOYH.

e java: mepléxeL ToV KWALKA Java omoiog TpEXeL otnv edapuoyn.
e res: ePLEXEL OO QUTA TO Non-code resources , Onwg ta XML layout, Ul,strings kat GAAa.
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4. Epyaleia mou xpnotgomnotidnkov Anuntplog A. Taykahog

— e T - e orr
E'.'Trafﬁcﬂ.pp t'.'app [ sre - 1 main tljava Feom [ ex
= OLTEH 6F Project Files | 40 (IR - 2 e
o
g v Caapp
=0 [ manifests
= gAndroidManifest.xml
o [ java
g [E1 com.example.mitsos_laptop.trafficapp
= [E1 com.example.mitsos_laptop.trafficapp (androidTest)
= [ com.example.mitsos_laptop trafficapp (test)
v

[Cres
5 [E1 drawable
g [E1 layout
S [E1 menu
© [E1 mipmap

[ values

& build.gradle (Project: Traffichpp)

% build.gradle (Module: app)

[ gradle-wrapper.properties (Gradle Version)
E] proguard-rules.pro (ProGuard Rules for app)
r.‘ﬂ gradle.properties (Project Properties)

&) settings.gradle (Project Settings)

[ local.properties (SDK Location)

Ewkova 4.1: Opydvwon apxeiwv

4.2 .Eclipse

To Eclipse eivat éva oAokAnpwpévo meplBarlov avamtuéng €pywv AoOYLOMIKOU, To omoio
Xpnolpormoleital kuplwg ywo tnv dnuoupyia epopuoywv oe Java. Qotdéco He TV PooOnkn Tou
kataAnAou compiler pmopolv va dnuioupynBoulv mpoypdppato ormd GAAEC YAwooeg Omwg C++,
Python, PHP kal aAAec. AvamtuxOnke amo tnv IBM kat €ékave tnv epdavion Tou npwtn ¢opa to 2001.
MA€ov tnv avamntuén kat BeAtiotonoinon Tou £xeL avaAdPel o un kepSOOKOTIKOG 0pyavLouog Eclipse
Foundation.

To Eclipse w¢ Aoylopiko ivat eAsUBgpo Kal 0 KWSOLKOG TOU €lval avolyTtog pog avarmtuén Kot
BeAtiotonoinon. ‘Exel ekdobel kAtw amd toug Gpoug tou Eclipse Public License, aAAd Sev eival
ouMBaTOG e To autov tou GNU(General Public License).
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Ewkova 4.2: Eclipse Logo

Ewkova 4.3: Eclipse User Interface

4.3. XAMPP

To XAMPP eilvat €va e\elBepo Kol avolxto AOYLOULKO TO omolo xpnolporoleital aveoptritou
TIAQTPOPUOG KAL TIEPLEXEL EVa TIOKETO AUCGEWV yLa TV Snuioupyio web servers. AnuioupynBnke amo tnv
Apache Friends kat amoteAeital kupiwg amo évav Apache HTTP Server, tn MariaDB database kat
METAdPAOTEG YLa script ypapuéva oe PHP kat Perl. Eivatl pa amdn kat eAadpla €kdoon tou Apache mou
BonBdsL TOUG MPOYPUUUATIOTEG VAL OTAOOUV £Vay TOTIKO web server yla va LImopECOUV VoL OVaTTUEOUVY TLC
£papUOYEG TOUC Kal va TIg SokLpdoouy. EmumAéov elval pio mhatdoppa n omola eivat cuppatr pe 6Aa ta
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4. Epyaleia mou xpnotgomnotidnkov Anuntplog A. Taykahog

Aoylopikd 6nAadn, Linux, Mac kat Windows. TEAOG KOBOPLOTIKO TApAyovIa OTnV EUPEla Xprion Tou
Aoyopikol autol oamotelel n Umapén ocuotatikwv (Slwv e ekelvwv evog online web server, pe
QMOTEAECUA N LETAPBAOH TOU GE AUTOV va YiveTe MOAU UKOAQ.

Ewkova 4.4: Noyotuno XAMPP kot Baoikd Components

To 0KpWVU LA TOU TIPOEPYOVTOL OO TA TTAPAKATW CUCTOTLKAL:

e X: mpogxetal amo tnv éwola “cross-platform”, dnAadn éva Aoyloulkd avefaptntou
TAaTpOpUag.

e A:mpogxetal amo tov Apache HTTP Server

e M: mpogxetal ano tnv £€kdoaon tng Baong Sedouévwy ou xpnotpomnotel Maria DB

e P:mpogxetal amno ta PHP script mou prnopolv va petadpactolv.

e P:mpogxetal amno ta Perl script mou pnopouv va petadpactolv.

4.4 PHPMyAdmin

To PHPMyAdmin elvat éva eAelBepo epyaleio
AoylopkoU ypappévo os PHP pe okomo tn Staxeiplon tng
gkaotote Baong 6eSouévwy mou UTtApXeL o €vav server. H
Slepyacio auth eMTUYXAVETAL HECW €VOC EUPEDOG GACHATOG
Aettoupyelwv mou meplExovral otnv MySql kat tnv MariaDB.
Ou Asttoupyieg autég, Oomweg n Snuioupyia Baoswv, table,
columns kat mMoA\EC AA\ecg, umopoUuVv va mpaypatonotnbouyv

péow Tou ypadlkou meptBalloviog, wotdco Sivetal Ewkova 4.5: Aoyotuno PHPMyAdmin
erumA€ov Kat n duvatdtnta ekteleong evrtodwy SQL.

Eivatl éva amo ta o Stadedopéva AoyLopika yia Stoxeiplon Baoswv SeSopévwv Kat EXeL petadpaoTtel
og 72 yhwooeg évw umootnpilel tooo LTR kat RTL yAwoosg.

To project PHPMyAdmin eivat pélog tou Software Freedom Conservancy. To SFC eival pa pn
kepdookorikr] opyavwon n omola PonBdsl otnv mpowbnon, tnv avamtuén, tnv BeAtiwon kot tv
npootaocia twv Free, Libre, and Open Source Software (FLOSS) projects.
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4.5.30voyn
Ma t oxediaon kat vAomoinaon tng edappoyng XPNOoLUoToLBnKe To AOYLOUIKO tpoypappa Android
Studio 2.3.3, pe Baowkn yAwooo poypapatiopol va anoteAel altn tng Java.

Mo tnv avantuén tou Web Service xpnotponotiBnke to Eclipse Java EE IDE for Web Developers Neon
3 kaBwg Kal To Aoyloptkd XAMPP. ZTnv apxn n avamtuén €ywve TOTKA TIPOKUUEVOU va eAeyXOel n owatn
AelTtoupyla tou server kal n ocUVOeon Tou Pe TNV edapuoyr. Ma TtV eykupotepn culhoyn Sedouévwv
KOTEOTN avoykoia n HETATporn Tou TomikoU server oe online. H Stadikaoio auth emeteuxbn pe tnv
Sdnpuoupyla Static IP kat Port Forwarding.

29



5. APXLTEKTOVLKI) SUOTAHOTOG

Anuntplog A. TaykaAog

Kepahalo 5

APXLTEKTOVLKN 2UOTAMATOC

Meplexopeva Kedalaiou
5.1.2x€bto YAomoinoncg

5.2.AvaAuon Yrouovadwv
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5. ApXLTEKTOVLKI) ZUCTNLOTOG Anuntplog A. Taykahog

5.1.2xé8w0 YAomoinong

Ewkdva 5.1: Aopn} ApXLTEKTOVLKAG

Mo tnv owotr Aettoupyia TnG mopol oo SUTAWLOTLKIG EPYACLAG, XPELAOTNKAV VA CUVOUACTOUV OPLOUEVES
ETUUEPOUC UTIOUOVASEG HeTOEL TOUC. 2TV Elkova 5.1, mapouotaleTal n apXLTEKTOVLKI TOU ouoThpatog. Ta
600 BOOIKA TUAUATO TNG CUYKEKPLUEVNC OPXLTEKTOVIKAG €lval n uAomoinon tng epapuUoync Kol Tou
gfunnpetntn (server).

» H avamtuén g mapoloag ebappoyng, TPAYUATONOLE(TAL 0TO AELTOUPYLKO cuotnua Android.
Mpokettal ylo pia native epappoyn n onoia sival oxedlaopévn oto Android Studio, omwce €xet
avadepbel kat mapamavw. Ot KUPLEG AELTOUPYLEG TN EPapPUOYAC Elval n culhoyr dedouévwy mou
€XOUV OX€aN HE TNV TpEXouca BEon Tou XProTn Kol N mapouaciacn TNG CUVIOUOTEPNG SLaSpPOouUNG
otnv 0Bdovn tou smartphone tou Xprotn. OL AELTOUPYLEG QUTEG EMITUYXAVOVTAL MECW TNG
avtalayng dedopévwy pe tov e€umtnpetnth (Server).

> O server, oxedldotnke pe tn BonBeta tou eAelBepou Aoyloptkot XAMPP. H kupldtepn Asttoupyia
Tou server, ivat n AfPn dedopévwy mou amootéAovTal and tnv epappoyr] Kot n anobnkeuon
toug otnv Baon dedopévwy. Ta dedopéva autd anoteAolV Kaipleg TAnpodopleg yLa tnv eniteuén
TOU teALKoU okomoU, o omoiog adopd tnv eVPECN TNC cUVTOUOTEPNG Stadpoung tou £xeL {ntnBel
Qo Tov Xpnotn.

» To Google Maps Api xpnotpomnoleitatl T6co amnod tov server 000 Kol and tnv ebapuoyn ya tnv
owoth Kat elpuBun Aettoupyia Touc.
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5.2.AvaAuon Yrnopovadwy

5.2.1. Edappoyn Android

Ewkova 5.2: Aopr) Android epappoywv

H edpappoyn autr, ansubuvetal o 6AOUG TouG avBpWTOUG OL OToLoL £X0UV OTNV KATOXI] TOUG
Android smartphones kat emtBupolv va Bpouv tnv toxUTtepn SLadpopr yLo Tov mpoopLopo touc.Po
Mo TNV Xprion Twv Altoupylwy mou ipocodEpeL n edappoyn, amapaitntn npolnobeon, amotelel
n eyypadn tou xpnotn otnv edpappoyn. No onuelwbel OtL, 0 XpRoTtnG Umopel gite va cUpPAAeL
OTNV EMEKTAON TWV OPLWV TNC £LTE A va TNV XPNOLUOTIOLRCEL YLt S51KO Tou OdeAOG.

O xpnotng uropel va cupPBalel otnv epoappoyn divovtag mAnpodopleg oxeTIKA L TIG ToroBeaieg
TOU KOTA TNV SLdpKela pLog dtadpopung mou mpaypatomnolel. H Asttoupyila autn emtuyyavetal
Méow Twv Activities Tracker, StatTracking kat TrackerFinish. Apxwka o xpriotng Ba xpelactel va
SNAWOEL TOV MPOOPLOWO TOU £TOL WOTE N ePAPUOYN VO ATIOCTEIAEL aTOV server tnv Stadpopn mou
Ba kataypadel. Kata tnv Sidpkela tng Stadpourng o ToKTA XPovikd Staotripata (2 Aemtd)
Kataypdadovial oL EKACTOTE TOMoBECIEG TOU XPNOTN, OL OToleG amooTéAAOVTAL OTO server, €ToL
wote va avtAolvtal TAnpodopleg yLa TNV XIALOUETPLKI AIO0TOON TIOU SLEVUOE UECO OTO XPOVLKO
Staotnua auto. Otav o xprRotng GTAcEL OTOV IPOOPLOUO Tou N Asttoupyio altn oAoOKANPWVETAL
Kol epdavilovtol To OTATIOTIKA oTolxeia tng Stadpoung tou (TrackingFinish).

Ye avtiBetn mepintwon o Xxpnotng Wopel va xpnollomnolnoet Tnv edpapuUoyr HOVo ylo S1kO Tou
odelog péow twv Activities FastDestinantion kat FastWayMap, mou adopouv tv epdavion tng
ocuvtopdtepng Stadpoung atov xaptn. H 086vn FastDestinantion emitp£mnel oto xpriotn va erihé€eL
v Stadpopn mou ekeivog emBupel. Ot SLadpopég aUTEG eival TiPoKOOOPLOUEVEC KaL TTOPEXOVTOL
amno to server. H epdavion tg dtadpoung otnv oBovn FastWayMap npoépxetat and dedouéva
Molo ocuykekpLuéva, n 08ovn FastDestinantion, emitpémnel oto xprotn va emhégel tnv Sladpoun
TIOU €KELVOG eMIOUUEL, pE TIC SLoSPOEG QUTEC val elval TPOKAOOPLOUEVES, TIPOEPXOUEVES ATIO TO
server. H spdavion g Sadpoung otnv obovn FastWayMap, mpayuartornoleital pe paon ta
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Sebopéva ou £xouv AndBel amod o server kal fonBolv otnv amnekovion tng BEATIOTNG SLOSPOUNG
OTOUG XAPTeEG TNG Google.

TéAog va onuewBel otL, o mepimtwon mou dnuloupynBel aduvapia glpeong tng BEATIOTNG
Stadpoung Aoyw kamolou odpaipatog, Sivetol n SuvatotnTta OTO XPNOTN VA EMAVELCAYEL TV
gmBupnt) Stadpopur], wote va epdaviotel n mpotewvopevn Stadpoun tng Google (Destination,
Map).

5.2.2. E¢umtnpetntAc (Server)

O server, amoteAel To evolaueco otadlo petafl tng edpapuoync kat tng Baong Sedopévwy. e
KATIOLEC Ao TIG Asttoupyieg TG xpelaletal vo KaA£oel Kol To Google Maps APl yia va AaBet
opLopéveg Anpodopieg ou xpetalovrad.

M and TG Boolkotepeg Asltoupyieg n omolo emuteAeital otov server, €ival n KAfon tng
unnpeoiag CarStats. Méoa amoé tnv UTNPECLA AUTH UITOPOUV va arnobnkeutolv oL TAnpodopleg
Tou oxetilovtal Pe TtV Kivnon otoug SpopouG. AUTO ETUTUYXAVETAL UE TNV amoBrikeuon tng
anootaong Hetay dUo onueiwv KaTd TNV SLapKeLa PG SLadpopng.

ZnUavTiko polo dladpapatilet kat n Asttoupyia FasterRoute, otnv onoia Bploketal o aAyoplOuog
MEoa armo Tov onoio Bpioketal n ypnyopotepn aAAayn. O aAyoplBuog autoc, Ba eKETAAAEUTEL TIG
mAnpodopiec mou £xoupe cUAAEEEL Kol oxeTilovtal LE TNV Kivnon oToug Spououd.

ErutAéov, oTov server UTAPXOUV Kol KATTOLEG AELTOUPYIEG OL omoieg dev eival e€l0oU ONUOVTIKEG
000 ol mpoavadepOeioeg, wotoco PBonbave otnv eUpubun Asttoupyia TNG edapUoyng Kal Tou
server. OLAeltoupyleg auTEG elval oL €NG:

e Register-Login: OL Aeltoupyleg QUTEG TTOU oxeTilovtal Ue TNV eyypadr Kal tnv eicodo twv
XPNOTWV oTNnV unnpeoia.

e Distance: H Aettoupyia n onoia emiotpédel tnv Stadpopur dVo onueiwv pe tnv Bonbela
Tou Google Maps Api

e AllDestinations: n Aettoupyla n omoia emiotpédel OAeg TG SLASPOUEG TIOU E€XOUV
arnoBbnkeutel otnv Baon SeSoptvwv.
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5.2.3. Bdon Aedopévwv

Account | |Destinati0n
username varchar staripos varchar
password varchar finalpos varchar
idealtime varchar
ourtime varchar
Destination daytime varchar
startpos varchar day Sl
finalpos e distance varchar
id varchar L RN

Ewkova 5.4: Baon AsSopévwv

H Baon dedopévwy, amotelel £va TOAU ONUAVTIKO KOMMATL TNG CUYKEKPLUEVNG SUTAWMATIKAG
epyaociag. Méow autnig uTtapxeL Kabiotatal SuvaTO OTO VOl EMILKOLVWVEL LOVO O server, 0 omoiog
arnoBnkevel Kal Ta Sedopéva o€ auTn.

Mo TNV mapouca SIMAWUATIKY gpyacia €xouv dnuoupynBet 3 tables ta omola eival ta €€ng:

¢ Account: mpdkeltal yla To table oto omolo anoBnkevovral ta S£5ouEva TWV XPNOTWY TG
edappoyn . Exet 2 columns ta omnola sivat:
0 Username : og aUtn tnv othAn amodnkelovtat OAA TA OVOUOTA TWV XPNOTWVY TNG
ebopupoyng
0 Password: og autn TNV oTtNAN anoBnkeVEeTAL 0 KWOLKOG ELCOSOU TOU EKACTOTE
XPNotn yla tnv npoécfoon tou otnv unnpeoia.
<+ CarStats: mpokeltal ywo to table oto omolo amoBnkevovtal ol mAnpodopieg yla tv
TpEXouoa BEan TOU XPNOTN. 2 QUTO eUMePLEXOVTAL TA £€N¢ 8 columns:
O Startpos: adopa tnv Béon and tnv omnola Eekivnoe n peEtpnon.
O Finalpos: agopa tnv B€on otnv onola PplokeTal TNV TPEXOUCA XPOVIKH GTLYUN.
0 Idealtime: agdopd tov Wbaviko xpdvo 8avikog xpovog o omolog Sivetal amnd to
Google Maps yLa va kaAudBOei n ouykekpLuévn amootaon.

O Ourtime: o XpOVOG TIOU XPELACTNKE O XPAOTNG HOC yla va KOAUPEL TtV
OUYKEKPLUEVN amdoTac.

Daytime: n wpa TNG NUEPOG OTNV omola mapOnkav ta cuykekpLpuéva dedopéva
Day: n pépa n omola MrPALE TO CUYKEKPLUEVO Sedopéva

O O O

Distance: n andéotacn n omola KAAUYE 0 XproTNG LG
0 Id: adopad to og mota Stadpopn avAKeL altn n amdotacn
¢ Destinations: og auto to table amoBnkelovtal OAsg oL SLASPOUEC yLa TIG OToieg £Xouv
eyypaeL otolxeia oL xproteg otnv Baocn pog. Exoupe 3 columns ol omoleg eivad:
O Startpos: n apytkn O€on Tou MPOOPLoUOY
0 Finalpos: o mpooplopdg
0 Id: To avayvwpLloTKo yla To ola dtadpopun eivat autn mou Ba anobnkeuTtel.
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6.1.FastWay

6.1.1. Napouvociaon Epappoync

H edpappoyn mou avarmtuxbnke, oxeSldoTnKe HE OKOMO va
BonBrioeL toug xpnoteg va GTAVOUV GCUVIOMOTEPA  OTOV
TLPOOPLOUO TOouC. Amapaitntn nmpolnobeon yla va emniteuydel
OUTOC O OKOTOG, OTIOTEAECE I EVOWMOTWON KATAAANAWVY
AElToupylwV OL OToleG wWC OTOXO €Xouv TNV TepLoUAoYN
Sebopévwy yla tnv kivnon twv dpduwv. Méow Twv Sedopévwv
Tiou Ba cuAAéyovtav, Ba TPOKUTITAV GNUOVTLKA CUUMEPACOTO
yla to molog dpopog sival KataAAnAdtepog va mpotabel otov
XPNoTtn, €T0L WOTE va Tov BonBroeL va e€0LKOVOUNCEL XpOVO
Kol va GTACEL ypnyopOTEPO OTOV TPOOPLOUO Tou. TEAOG va
onuewwBel ot n edappoyn mou avamtuxBbnke Ba €xeL, TO
ovoua FastWay, to omoio eivatl Baociopévo oto Bacikd mpoBAnua mou mpoomnabel va AUCEL n
edappoyn, To onoio eivat n elpecn TS TNC YPNYOPOTEPNG SLadpounc.

Ewkéva 6.1 FastWay Icon

Ewkova 6.2: Login interface ko pnvipata opaiparog

H edappoyr] Katd tnv ekkivnon TNG, EAEYXEL TNV MEPUTTWON TIOU 0 XPHOTNG €XEL Eavaouvdebel oe
oUTn, £T0L WOTE va Tou gpdavioTouv KateuBeiav ol Baotkeg emAoyEg TG edapuoyng pag. Qotdéco
gav Sev €xeL EavaouvdeBel 1 peta tnv tedeutaia tou eicodo og altn £xeL arnoouvdebel, Tote Ba
gpdaviletal pla dopua n onoia Ba tou NTAEL va €LOGYEL TO username Kat To password Tou yla
va ouvbeBel og alTn. TNV NeplmTwon mou swodyel AdBog otolyeia f Sev eival cuvdedepévog oto
internet tote Oa tou gpdaviotolv KATAANAQ HNVULATO VL0 VO TOV EVALEPWOOUV OXETIKA LE Ta
odaApoata mou dnpoupyndnkav. Apo Tuxov Twpa o XpHotng Sev XL AoyapLlaopo Tote Tou Sivetat
n duvatotnta natwvtag To Kouuni Register va Tou epdaviotel pia popua n onoia Ba tou Intdel
va ELoAyeL €va username Kol €va password pe Ta ornola o xprnotng 6a pmopel va eloépyetal Ue
outa otnv edpappoyn. Apa Snuioupyndolv opalpata ite KOTA TNV AMOOAKEVON TWV OTOLXELWV
Tou xpnotn otnv PBdaon 6edopévwv Omwe iSlo dvoua eite oto user interface tng (Stag tng
edapUoynG OMWG KN CUUMARpwon Mediwv, Alyotepn amod 6 XOPAKTNPEG OTOV KWAOLKO Kal N
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umnapén ouvdeong oto dladiktuo epdavidovrotl kKataAnAo pnvopata oto user interface yla va
evnuepwBel o xprotng Kat va mpagetl avaAoywc.

Ewkova 6.3: Register User Interface kot pnvopata cpaipatwy
H Baoikn 086vn tng edappoyng pag divel oto xprotn duo emihoyEc. H mpwtn enthoyn adopd tnv
Baowkn Aettoupyia tng edpappoync n omola €xeL oxéon e to av B€AeL vo AdBeL 08nyleg OXETKA Pe
Vv ypnyopotepn Sladpoun. H deltepn emloyn eival aua BéAel va dwoel mAnpodopieg otnv
edappoyn OXETIKA e TNV SLAPKELA KOL ATTO TIOLEG TOTOBETIEG TEPATE yLa VO PTACEL OTOV TEALKO

TOU TPOOPLOUO.

Elkova 6.4: Baolkég emhoyeg edpappoyng(de§ila)-SelectMap Activity (aplotepal)

Me 1o matnua tou kouprmioU Navigation otnv 086vn tou xpnotn, Ba sudavictolv Suo VEEG
erhoyég(SelectMap). To mpwto kou urti (Fast Route) epdavilel otnv 0066vn ToU TOUC TPOOPLOUOUG
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yla Toug omoioug umapxouv dLadpopeg otnv Baon dedopévwy TG edpapuoyng, amno TG OMoLeg
propoUpe va avtAnooupe mAnpodopieg yia va Bpebel n cuvtopdtepn Stadpour). OL mpooplopol
otnv oBovn autn, eudavifovtal pe tnv popdn Spinner, He To Xpnotn va SLaAéyel pa amnod Tig
SlaBéoiueg. EmutAéov untdpyxouv @AAa 2 spinner e To PWTO Vo adopd TV wpa TNG NUEPAS TNG
ormolag o xpnotng 6AeL va AdPet Stadpopr, evw To SeUTEPO OXETIETAL LIE TNV NUEPA OTNV OTolal
emBupel va AaBel Tig mAnpodopieg yia tnv Stadpopur. Ooov adopd tnv emhoyn TG WPA TNG
NUEPAC, aUTN OUSOTOLELTAL IE TOV TPOTIO TTOU PalvETAL TAPAKATW:
e Midnight (00:00-04:00)
e Early Morning (04:00-08:00)
e Morning (08:00-12:00)
e Midday (12:00-16:00)
e Afternoon (16:00-20:00)
e Night (20:00-00:00)
Mo TG NUéEPeG TN eBSopadag, ot EMAOYEG TOU €XEL 0 XPAOTNG sivat 2:
e Days of the Week (Monday — Friday) (ka®nuepivég)
e Weekends( Saturday-Sunday) (ZaBBatokuplako)

Ewdva 6.5: FastDestination User interface

'Otav CUUMANPWOEL 0 XPNOTNG TIG ETIAOYEC TOU, TOTE JE TO TIATNUO Tou KouproU Find Route, Ba
eudaviotei otnv 006vn o xaptnc tng Google kot o€ autov Bo UTTAPXEL OXESLOOUEVN N CUVTOUOTEPN
Stadpoun. EmumAéov otnv 006vn Ba spdavilovral ta XIAOUETPA KAl N XPOVLKA SLApKELa n omola
XPELAleTaL 0 XPr0TNG LA v GTACEL 0TO EMBUUNTO MPOOPLOUO. I€ MEPUMTWON TIOU UTIAPEEL KATIOLO
TPOBANUA Le Tov alyoplBuo, SnAadr aduvapia epdaviong anoteAéouatog pe Baon ta dedopéva
Tiou otaAOnkav téte gpdaviletal KataAAnAo pRvupa otov xprotn Sivovtdg tou Tig emAoyEG va
£L0AQYEL VEQ OTOLKElD A} va TtdeL otnv 00dvn Destination.

Itnv mepintwon mou &ev emBupel o xpnotng va BpeL tnv ocuvtopotepn Stadpoun Kal omAd
erBupel va detL TV SLadpoun yla Tov MPoopLopd Tou, TOTE UMopel amAd va MOTAOEL TO Kou i
(Standar Route) otnv 006vn SelectMap. Me to ratnpo autol Tou Koupriol Ba epdaviotoluy duo
Autocomplete Text View, ta omoia Oa mpénet va cupurAnpwBoulv. Apxikd oto mpwto medio Ba
TPEMEL VO CUUTANPWOEL N adetnpia TnG SLadPOUNG EVw 0 TIPOOPLOKO Tou xprotn. Ta nedia autd
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£€Xouv SnuoupynBel pe TETOLO TPOTO £TOL WOTE KOOWC CUUITANPWVOVTAL ANO TOV XPNOTN Vo
epdavifovral dteuBuvoelg otnv 08d6vn oL onoieg Ba teukoAUvouv TNV emthoyn TG EMBOUUNTAG
S1evBuvong. MOALC 0 XPAOTNG CUMIMANPWOEL TO TTESIA KL OTNV CUVEXELX TTOTHOEL TO KOU UL Get
Directions gudaviletal, otnv 066vn Tou Xpnotn o Xaptng tng Google pe oxedlacpevn tTnv Baoikn
Stadpopn ou cuviotd n Google yLa TNV CUYKEKPLUEVN Sladpopr]. EMUTAEoV Kat o auth tnv 08dvn
geudaviletal o xpoOvog Kal N amocTachn 1ou Xpeldletal ya altn thv dtadpopn.

Ewdva 6.6: Destination User Interface

Ewkova 6.7: FastMap (Apiotepd) — StandarMap (6&€1a)
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Erotpédovtag otnv Baoik 086vn tng edappoyng, o Xpnotng EKTog amod To Kouuri Navigation
€XeL TNV duvartotnta va emléEel To kouumi Mylocation. Me to KALK QUTOU Tou TARKTpoU, Ba
epdaviotouv duo nedia. 2to Sgutepo nedio To omoio eival éva AutoCompleteText View, o xpriotng
Ba xpelaotel va MANKTPOAOYNOEL TOV TEAIKO TOU TPOoopLopo. Kal oe auto to medio, kabwg o
XPNotng mAnktpoloyel Ba tou epdavilovral SteuBuvoelg TTou ival Tapeudepei pe TIG SIKEG TIG
A€€eLg mou mAnktpoAoyel. Metd tnv cupmAnpwon autol tou, Ba umapxet n duvatdtnta oto va
TIATAOEL TO KOUWTTL Start. Apa TuxOv mATRoeL To Kou Tt Sixwg va €xel cupmAnpwoel to edio n el
OUTIEVEPYOTIOLNEVO TO Gps TOTE epdavileTal KATAANAO pRVUHA 0DAALATOC YLa VO EVNUEPWOEL 0
xenotng.

MeTta to KALK Tou Start n epappoyr pag epdavilel pio 08ovn n onola MePLEXEL £val UVU O TIPOG
TOV XpROoTN va Knv KAeigeL tnv edappoyn ylati kataypadetal n tpéxovca BEon tou . H 086vn avtn

Ewkova 6.8: Tracker User Interface ko Mnvupata ZdaApatog
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TLOPOLEVEL EVEPYN OTNV 080V TOU WG OTOU 0 XPNOoTNG PTACEL OTOV POOPLOUO Tou. MOALS o
XPNoTNG GTACEL GTOV MPOOPLOUO TOU TOTE N edapuoyr Hetopaivel og pla 086vn n omoia Sivel
KQTTOLOL OTATIOTIKA OTOLYELQ OXETIKA HE TNV SLadpopn, Ta omola oxetilovtal Pe TNV andotaon mou
SLavuoe Kal TNV XPoVIKN SLAPKELX TTIOU XPELAOTNKE yla va. OAOKANpwaoeL autn tnv dtadpoun, Kot
£Va KOUUTTL TO OTtolo EMIOTPEPEL TOV XPHOTN OTNV apXLK 00dvn.

TENOG TIPETIEL VOL TOVLOTEL OTL 0€ OAQL TOL KOUUTILA Tl oMol XPeLAleTal vo oTaAoUv otolxeia otov
server UTtApXel KATAAANAOG €Aeyxog yla va eUdaVIOTEL UVULOL EVEPYOTIOLNCELG AU TUXOV Oev
UTtApxEL oLvdeon oto Sladiktuo.

Ewkova 6.9: StatTracking User Inderface(aplotépa)- TrackingFinish User Interface (6£§La)

Ewkova 6.10:MnAvupa opalpartog Internet
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6.1.2. KAdon NetConnection

l'a TG KANOELC Tou server, dnuwoupynonke pla Eexwploth kKAdon pe évoua NetConnection, n onola
KaBe ¢dopa Tou xpeldletal, KaAsltal yla vo UIMOPECEL va YIVEL N eMIKOWVwvia e Tov server,
JUVOALKA UECOQ O QUTN TNV KAAGN UTIAPXOUV 8 CUVOPTHOELG OToU N KABEe pia emitelel StadopeTikn
Aettoupyia. OL CUVAPTAOELG TIOU UTIAPXOUV LECA OTNV KAAON QUTH €lval oL g€AG:

existUser: ouvaptnon n omola KAveL KAON OTOV server yla Tov €AeyXo Tng UTapéng
Xpnotn

newUser: cuvaptnon n omnoia KAVeL KAON OTOV server ylo TV €loaywyn VEOU XpRoTtn
otnv Baon debopévwy

sendlLoc: cuvaptnon n omoia KAVEL KAON OTOV server ylo TNV €L0aywyr] Tou VEoU
TUAUOTOG otnV Baon dedopévwy

sendDestination: cuvaptnon n omoio KAVeL KANGn OTOV Server yld va €L0AYEL HLa
Kawoupyla dtadpopr] Katd thv Asttoupyia tou StatTracking

getDistanceOnRoad: ocuvaptnon n omoia KAVeL KAON OTOV Server yla va TTAPOUNE TNV
anootacn Petafl SU0 onueiwy

findDestination: ocuvdptnon n omola KAVeEL KAjGN OTOV Server yLa va TTAPOUUE OAEG TLG
SLadpou£g tou umapxouv otnv Bacn dedopévwv

getDirections: cuvaptnon n omola KAVEL KAjon OToV server yla va TApeL arnod Tov server
Vv ouvtouotepn Sladpoun. OucLACTIKA €lval n ONUOVTLKOTEPN OUVAPTNON TOU
CUOCTAMATOG HaG KaBwE HEow auTnC yivetal KAnon tou aAyopiBuou FastWay.
isNetworkAvailable : cuvaptnon n omola eAéyxet yla tnv Umapén cUVEEONG TNG CUCKEUNG
oto dladiktuo’

public woid sendLoc({final String startPeoint, String endPoint,String curtime, final Context ctx) |
data=new LocationData(ctx);
Log.d("Send Location:",startPoint+" endPeint:" + endPoint);
String url=serverIP+"car?startpos="+startPoint+"&finalpos="+endPoint+" fourtime="+ourcime+"&id="+data.id () :
Log.d("Send mesage",url);

-

JaocnlbjectRequest jsCbjRequest = new JaonlbjectRequest
(Request.Method.EET, url, null, (response)] — |

try
Log.d("sendLoc", response.toString()):
String distance =response.getString("distance");
String time =response.getString("time");
double dis=Double.parselouble(distance);
double disPref=Double.parseDouble(data.getTotallistance());
int timeInt=Integer.parselnt(time);
Log.d("Response", "distance:"+distance+ "time:"+ time);
data.total (dis+disPref+"", timeInt+data.getTotalTime () »
Log.d("DATA", "distance:"+data.getIoctallistance()+ "time:"+ data.getTotalTime()):

} catch (J3C0MException e) |
e.printStacklrace ()

{(error) — [ Log.e("Volley", "Error"); }}:

BequestQueue r{ueue = Volley.newReguestlueue(ctx);
r{ueus. add (jaCkbjRequest) ;

Ewkova 6.11: EvOELKTIKOG KwdKaG KARoNG yLa Thv cuvapthon sendLoc

42
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H emikowwvio péow tng £dappoyng Kol Tou server ylvetal péow tng BBAlobnkng Volley. H
anavtnon mou Ba nmdpou e ival tng popdng JSON kat yivetal KaTAAANAog XelpLopog. EvEeikTiko
KOMUATL KwSLKA LE TNV KANGON cuvaptnong akolouBdet otnv Elkdva 6.10.

6.1.3. KAdon GpsStatistics

H kAdon GpsStatistics eival pa kKAdon n onoia Aettoupyel oav €va service. Me tnv évvola Service
EVVOOUE £VOL CUOTOTLKO TNG ePOpUOYNG TO omolo Umopel va ekteAel pakpookeAelg Aettoupyieg
oto background kat 6ev mapexetal user interface.

Itnv mapouoa edapuoyn n kKAaon GpsStatistics Eekvael amo tnv activity StatTracking pe tnv
evtohn tng Ewkovag 6.11

trackData=new LocaticnData(this);

Intent intent = new Intent (gethApplicationContext (), GpsStatistics.class);
startdervice {intent);

fn permisaion();

Ewkdva 6.12: Ekkivnon GpsStatistics Service
private void newlocation{Location location) [
tEnd = System.currentTimeMillis():
latitude = location.getLatitude():
longitude = locaticn.getLongitude();
DecimalFormatSymbols symbols = DecimalFormatSymbols.getInstance():
symbols.setDecimalSeparator('.'):

String stopPoint = latitude + "," + longitude;
Log.d{"StopPoint", "StopPoint "+stopPoint+ "TrackPoint"+ trackData.trackPoint()):
String[] from = trackData.end().split{","):

double latitudeEnd = Double.parseDouble{from[0]):
double longitudeEnd = Double.parseDouble{from[1l]):
Location locationEnd = new Location("endPoint");
locationEnd.setlatitude (latitudeEnd) ;
locationEnd. setLongitude {longitudeEnd) ;
con.getDistanceOnRoad (latitude, longitude, latitudeEnd, longitudeEnd, this):
if(firstTime) |
Log.d({"Distance" ,distance) ;
if (Doukle.parselouble(distance)<=0.1) |
con.3endLoc (trackData.trackPoint (), stopPoint, TimeUnit.MILLISECONDS.toMinutes(tEnd - tstart) + "", this):
nTimer.cancel () :
Intent dialogIntent = new Intent(this, TrackerFinish.class);
dialogIntent.addFlags (Intent.FLAG ACTIVITY NWEW TASK);
startlctivity(dialogIntent):

1 else |
if (tEnd - t3tart > 120000} |
Log.d({"MIDPOINT", "PointA" + trackData.trackPoint() + "PointB" + stopPoint);
midpoint=trackData.trackPoint():
trackData.tracking (stopPFoint) ;
con.sendloc (midpoint, stopPeoint, TimeUnit.MILLISECONDS.toMinutes (tEnd - tStart) + "", this);
titart = System.currentTimeMillis():

Ewkova 6.13: Kwéikag yia newlocation

To Service auto €xel puBuiotel va kaleital ava 30 deutepoAenta yla va AapPavel tnv véa
tonoBeoia tou xpriotn. H tomoBeoia tou xpriotn &V amooTEAAETOL CUVEXWC OAAGL LOVO UETA TO
Tépag tov 2 Aemtwv. Yrapxel katadAAnAog éAeyxog yio va. KAnBei n cuvaptnon sendlLoc kat va
eheyxBel dpa o Xprotng £XEL PTACEL OTOV MPOOPLOO TOU £TCL WOTE VA OTAUATHOEL VAL KOAELTOL TO
service.
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6.1.4. AroBrjkeuon AoyaplaopoU OTnV CUOKEU)

‘Eval onUOVTIKO XOPOKTNPLOTIKO TO Omolo £mpene va UAomolnBel Katd tnv avamtuén tng
epappoyng, adopoloe TOV TPOTIO LE TOV OMOL0 KATA TNV €KKivnon TNg KOTA TNV €KKlvnon tng
edappoyng, Sev Ba nrtav anapaitntn n swoaywyrn otoXelwv amod tov xprotn. Na to Adyo auto,
Snuloupynoape pLo KAaon e Tov ovopa User, oTnv onoia 0tav o XpRotng eyypadetal yla mpwtn
dopa otnv edpappoyn N otav cuvdistal mpwtn ¢opd HE TOV Aoyaplacpd Tou, Tote Ba
amoBnkelovTal Ta OTOLKEl TOU OTNV MV Tou TnAsdpwvou. Etol KABe dopd ToU €KKLVELTE N
edappoyn, eAEyXETOL EQV OTNV LVAKN TNC UTIAPYOUV armoBnkeupéva dedopéva. ITnv mepimtwon
TIou umapxouv dedopéva tote n edappoyn gudavilel tnv 08ovn pe TG PACIKES EMAOYEC TNG
epappoyng kot OxL autr tou Login.

if (user.loggedIn{this) ) {
findViewById(E.id. loginlayout) .setVisibility (View.VISIBLE) ;
findViewById(R.id.nologinlayout) .setVisibility (View. GONE) ;

1

else |
findViewById({E.id. loginlayout) .setVizibility (View.G0ONE) ;
TindViewById(R.id.nologinlayont) .3etVisibility (View. VISIBIE) ;
login={Button) findViewById(E.id. login) ;
signup=(Button) findViewById(R.id.register)
bar=(ProgressBar) findViewByld(R.id.progress bar):

}

Ewkova 6.14: Kwéikag yia tnv aAAayr activity epgaviong anod to Login oto Action

public User{ContexXt c) |
pref = c.getSharedPreferences ("user", Context.MODE FRIVATE) ;
editor = pref.edit();

public void logIn(String username) |
editor.putitring ("username" , username) ;
editor.commit () ;

public boolean loggedIn({Context ctx){

return pref.contains {"username") ;

il

Ewova 6.15: Kwéikag yia anodnkeuon AoyapLlaopol otnv 1vhnun tTng epoppoyng
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6.1.5. Amoduyr amooTtoArC MOAAATAWY KA)OEWV OTO server

‘Eva mpoPANUa Tou epdavIioTNKE KATA TOV OXESLOOUO TNG epappoyng, adopolos ToV TPOTO HE
Tov omoio Ba ywotav n amoduyr TNG AmooToAr g MOAAATTAWY KANOEWV LE TO TIATN O TOU KOUUTILOU
TIOU €0TEAVE QULTAOELG TIPOG Tov server. Ma va AuBel to mpoPAnua autd, n edpappoyn oxedlaotnke
ME TETOLO TPOMO £TOL WOTE ME TO TOAAQTMAO TIATNUO TOU OUYKEKPLUEVOU KOUWmLoU, va
QUTIEVEPYOTIOLOUVTAL OL AELTOUPYELG TTou Topeixe. EToL HEOW TOU TapamAvw oxedloopou, dev Ba
UTIAPXE N Mepimtwon va amootaloUv MOAAATTAEG QLTIOELG OTOV server, oL omoieg Ba pumopovoav
va Snuioupynoouv pofAruata toco otnv edbapUoyr 000 Kal oTov server. EMuTAéov XpeLdoTnKe
va dnuloupynBel kat avtiotolyn HEBOSOC yla TNV EVEPYOMOLNGN TWV KOUUMLWY OE TMEPLMTWON
opaApaTwy.

public woid disablleButtons(){
login. setEnakled(false) »
signup.setEnabled (false);
bar.setVisibility (View.VISIBLE) ;

public woid enableButtons()
login. setEnabled (Lrue) ;
signup.setEnabkled (true)
bar.setVisibility (View.GONE) ;
1

Ewkova 6.16: KwSLkag EVEPYOTIOINONG-ANEVEPYOTIOLNONG KOUUITLWV

6.2.FastWay Server

O server tngedappoyng, €xeloxedlaotel oto epyaleio Eclipse, omwg avadepBnke Ko TpoNyoUUEVWE
akoAouBwvtag tnv apxttektovikn REST. H umnpeoia elval eykateoTnUéVn TOTILKA Kol €XEL YIVEL Kal
Slta0gotpoc online. H Baowkn tou Asttoupyia, adopad tnv dtapecoldfnon petaly android epappoyng
KoL tng Baong Sedopévwy. KOO Tou server givat va aipvel Tig HTTP Post altrioeLg mou yivovtol ano
Vv edappoyn, va TIg eneepyAleTaAL KOL VA KAVEL TNV KATAAANAN KA ON OTNV MEPLMTWON TIOU XPELOOTEL
otnv Baon dedopévwy ) oto Google Maps APl. Metd to népag Tng enefepyaciag ano Tov server, To
anotéAeopa eniotpedetat otnv edpappoyn o JSON popodn.

O server £xel 7 BAOLKEG AELTOUPYIEG:

e AllDestination
e (CarStat
e Destination
e Distance
e FastestRoute
e login
e Register
Na onuelwBel 6TL n Baoikotepn am’ OAeG TIG AsLTtoupyieg, elval n FastestRoute otnv omola Bploketal o

oAyoOpLOpog yla tnv eUpech TNG cuvtopotepng Stadpopnc. TEAOG UTIAPXEL EexwploTr KAAGN UE Ovopa
DBAction, n omola mepLéxel OAEC TLG KANOELG TTOU KAVEL O server e Tnv Baon dedopuévwy.
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6.2.1. FastestRoute

AToTeAel TNV onUAvVTLKOTEPN AELToupyla Tou eTiLteAeL 0 server. H Asttoupyia autn, kaAeital ano
TV epappoyn yla va Bpebel n ypnyopotepn Stadpopr. & aUTn TNV KAAGH UTIAPXOUV TOCO KANOELG
npog TNV Bacn dedouévwy 600 Kat pog To Google Maps API.

H kKAfon tng ouyKeKpLUEVNG AELTOUpyLOC, Ba TIPETEL VOl TTIEPLEXEL WG TTAPAUETPOUG TNV UEPA YL
Tnv omnola evéladEpetal o xprotng va Bpebel n dtadpoun, TNV WP TNG NUEPAG KOL TO
oVaYVWPLOTLKO TN SLaSpoUnG.

P L es F AU LIS L MR § AL L e LGS L E L LG L E W3 L L AT 3 S Wy £
public JSONObject FastestRoute(@QueryParam("time") String time, @QueryParam("dav") String dav,
@uervParam("id") String id) {
MDA~ mme —mmTD - mmns MDA 4T mme s

Ewova 6.17: Napapstpot kAfong FastestRoute

H kAaon FastRoute &gkivael pe tnv kKAnon tng ouvaptnong findCor n omola Bpioketal otnv KAGon
DBAction. Méoa amd autn TNV ouvaptnon OTEAVETAL TO OVAYVWELOTIKO TNG Sladpopng yla To
ormoio evélLapepOUAOTE KAl KAVOUE KARon otnv Baon deSopevwy yila va emotpadel n apxLkr Kot
n teAkn B€on autng tng Stadpounc.

public ArraylList<String: findCor(String id) throws Exception {
coordinates=new Arraylist<>();
Connection dbConn = null;
try {
try {
dbConn = DBConnention();
¥ catch (Exception e) {
Auto-generated catch block
e. prlntStackTrace(),

¥
Statement stmt = dbConn.createStatement();
string query = "SELECT * FROM destinations WHERE id = '" + id + "'";

ResultSet rs = stmit.executeQuery(query);

if (rs.next()) {
// rs.getstring(3));
coordinates.add(rs.getString("startpos™
coordinates.add(rs.getString("finalpos™

[Ny
[y
(R

}
} catch (SQLException sgle) {
throw sqle;
¥ catch (Exception e) {
Auto-generated catch block
1F (dchnn '= null) {
dbConn.close();
}

throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}
h

return coordinates;

}
Ewkova 6.18: Zuvaptnon yla thv eVPECH TNG APXLKIG Kot TEAKNG O€onG TG SLadpopng

AdoU paboupe TNV apyLkn Katl TeAkr) B€aon, TOTE UMOPOULE VO KAAECOULLE TNV CUVAPTNON h omola
Paxvel va BpeL yia tnv ypnyopotepn Stadpoun. H cuvaptnon autr Yaxvel otnv Baon Sedopévwv
KOl CUYKEKPLUEVA oTo table carstats yla va Bpetl OAeG eKelveg TG SLASPOUEC TTOU EEKLVAVE UE TNV
apxlkn B€on g Sladpoung pag. Apol Bpebouv kal amobBnkeutouv OAa Ta CTOLXELD TTOU HOG
evlladépouv oe KataAAnAeg Arraylist, umtdpxel €Aeyxog yLa To v BpEBnkav otolyeia otnv Baon
S5e60UEVWV E QUTO TO OTOWKELD WG adetnpla Kol oTNV TEPIMTTWON TIOU AUTO SV LOYXUEL TOTE N
Sladpoun onpaivel otL Eptaoe oto mEpag TNC. Edv opwg Bpebolv otolyeia otnv Bdon Sedouevwy,
Tote KOoAeltal n cuvaptnon findMax n omola €xelL WG OKOTO TNV EUPECN TWV TPLWV Sladpopwy, ot
omnoleg €xouv SlavUoeL TNV PeYOAUTEPN amOOTACH HECA O SUO AEMTA, HE TO XPOVIKO Staotnua
oUTO va eival 0 KaBoplopEVOC XpOVoG yla TNV Kataypadr Twv BEcswv Tou XpAOoTN KATA TV
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Stapkela TG Stadpopnc. 2 autd To onpeio Ba MPEMEL va TOVIOTEL OTL 0TNV apX TG CUVAPTNONG
£xeL emhexOei tuxaia évag aplBuog petal Tou £va £wg To Tpia o omoiog adopd moLa Ao TLG TPELG
Slabpopég Ba emhexBouv. O AdyoC yla TNV mopamdavw Asttoupyla emhéxbnke pe Baon to OtTL
eMBUHOUUE N epapuoyn va NV OTEAVEL OAOUG TOUG XPNOTEC QIO €VAV CUYKEKPLUEVO SPOUO TO
omolo Ba €xel w¢ amotéAeopa avti va Bonbnosl otnv Kivnon otov SpOHO va TPOKOAECEL
peyoAUtepn ocupdopnon. Ebdcov amobnkeutolv otnv Alota route mou mepLéxel OAa Ta onueia
™¢ Stadpoung mou Ba eniotpédouv oTnv KUPLA CUVAPTNON LG TO onUeio ekkivnong aAAAlel kot
TaipveL AUTO TOU CNUELOU TEpUATIOMOU TNG TeAeuTaiag Stadpounc.

‘Otav ohokAnpwBOel autn n Stadikaoia kat n Alota e ta onueia emotpéPel oTnv KUPLAL CUVAPTNON
TOTE TA OoNpela autd Tomobetouvtal otnv KAron tou Google Maps APl n omola emoTtédel tnv
Sladpopun petagy Twv onpeiwv mou BEAoUE.

AdoU SwaPacoupe tnv dtadpoun mou pag divel n Google UmopoUpEe va TNV EMLOTPEYOUE OTNV
edappoyn n onola tnv xelpiletat KataAAnAa.

public ArraylList<String> selectRoute(String startPos, String finalPos, String time, String day, String idﬂ
throws SQLException, Exception {

route = new Arraylist<>();

Random rand = new Random();

int max=2;

int min=8;

int randombum = rand.nextInt((max - min) + 1) + min;
System.out.println("Select Reute Algorithm!!!™};

String point = startPos;
Connection dbConn = nullj;
int i = @;
dbConn = DBConnention();
Statement stmt = dbConn.createStatement();
while (true) {
try {

waypoints = new Arraylist<>();

duraticn = new ArrayList<>();

distance = new Arraylist<>();

sortedwaypoints = new ArraylList<>();

sortedduration = new ArraylList<:();

sorteddistance = new Arraylist<>();

String query = "SELECT * FROM carstats WHERE id="" + id + "'AND daytime="" + time + "' AND day="" + day

+ "' AND startpos="" + point + "'";

System.out.println("sql = " + query);

ResultSet rs = stmt.executeQuery(query);

while (rs.next()) {
waypoints.add(rs.getString("finalpos"));
duration.add(rs.getString("ourtime™));
distance.add(rs.getString("distance™));

}

if(waypoints.size()==8){
break;

}

findMax(waypoints.size());

if(sortedwaypeints.size()>randomium){
route.add(sortedwaypoints.get{randomNum));
point=sortedwaypeints.get(randomium).tostring();

else if(sortedwaypoints.size()>randomium-1){
route.add(sertedwaypoints.get(randomNum-1));
point=sortedwaypeints.get(randomium-1).toString();

h

else{
route.add(sertedwaypoints.get(@));
point=sortedwaypeints.get(®).tos5tring();

¥

if(startPos.equals(point)){
return null;

}

//System.out.println(point+
} catch (Exception &) {

randiumber =" + randomhum);

Ewkova 6.18 AAyopLOpog FastWay
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6.2.2. CarStats

To CarStats eivatl aAAn pla onpovtiky Asltoupyila ou emitedel o server.Eival autn n omola
KoAeltal yla va elodyet otnv Baon dedouevwy Ta TUNHOTO TwV SLadpopwy Tou oTéEAvovTaLl amno
v edapuoyn.

H Aettoupyia avtn §€xetal wG MOPAUETPOUG TNV APXLKA KoL TEAK) B€0n TNV WPA TTOU XPELACTNKE
YLOL TNV CUYKEKPLUEVN QITOOTOON KOL TO OVAYVWPLOTLKO TNG OUVOALKAG SLadpOoUNG.
public J50NObject doCarsStats( @QueryParam("startpos’) String startpos, @QuzryParan("finalpos") String finalpos,@QueryParam("ourtime”) String ourtime,@QueryPeram("id") String id){
System.out.printIn("Point &: "+ startpost "Foint 8 : " + finalpos);
Mpwv amootalouyv ta Sedopéva otnv Baon Sedopévwv n unnpeoia autn xpelaletal va Bpet TNV
katnyopia otnv onola avolyel n nuépa otnv omoia kahovvtal ta Se50UEVA Kal Og Tola katnyoplia

oo TG WPEG TG NUEPAG AVAKEL N wpa aTnv onoia KANBnke n epapuoyn.

AdoU cuMEEoupe OAa Ta Sedopéva n cuvapTnon Hag elval oe B€on va KAAECEL TNV cuvaApPTNON
insertCarData a6 tnv DBAction péoa amoé tnv omoia amoBnkevovtav Ta otolxeia oto table
carstats.

H evtoAn SQL n omoia adopa tnv amobrkevon Twv dedopévwy eivatl adtn mou BpilokeTal otnv

Ewova 6.18.
A m AR e e e B kel S )
Sstring query = "INSERT into carstats(startpos,finalpos,idealtime,curtime,daytime,day,distance,id) values{'"
+ start + "'," + """ + finalpos + "',"" + duration + "', + ourTime + M, + time + 7L,

+ dayofweek + "', "" + distance + "',"" + id + "")";

Ewkéva 6.19: EvtoAn SQL yia anobrkevon dedspevwv

6.2.3. Yriohouneg Aettoupyieg

JTOV server POC UTIAPYXOUV Kal Aeltoupyleg ol omoieg dev eival 1600 ONUAVIIKEG OCO OL
TiponyoUeveG aA\d €lval Kal AUTEG TIOAU ONUAVTLIKEG ylad TNV OowoTh Asltoupyla TOoO NG
edapuoyng 600 Kal Tou server.

Apxika €xoupe tnv KAnon AllDestination elval n Aettoupyia adtn n onola otav KaAsital o server
ETULOTPEDEL OAEC TIC SLoSpopEC oL omoieg Bpiokovtal otnv Bacon Sedopévwy. MNa tnv KAon tou dev
XPELATETAL VO UTIAPXEL KATIOL TIOPAUETPOG Kol EMLOTPEDEL OAEG TLG SLASPOUEG TIOU UTIAPYOUV OTNV
Bdaon dedopévwv.

H ouvaptnon He thv omola ylvetal n emkowwvia péow server kot Baong dsdopévwy eival n
returnDestinations.

}

Statement stmt = dbConn.createStatement();
String query = “SELECT * FROM destinations™;
'/ System.out.println{query);

ResultSet rs = stmt.executeQuery(queryl;

Ewkova 6.20: EvtoAn SQL yia emiotpod) OAwV TwV TPOOPLOUWV

H kArjon Destination elvat n Aettoupyla aUTn mou €XEL WG POAO va ELCAYEL TIC SLadpouEg otnv Baon
Sebopévwy. OL mapapeTpol ou xpetalovral ivat N apxtkn Katl tTeAkn 0€on tng Stadpoung pag
KOl ETLOTPEDEL VA OVOYVWPLOTLKO TO omolo oxetiletal pe tnv B€on mou eyypadtnke otnv Baon
Sebopévwy. H ocuvaptnon oto DBAction mou cuvdéel to server eival to insertDestination. H
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ouvaptnon autn TPV el0AyeL TV dtadpoun xpelaletal mpwta va eAeyEel dpa auvtn n dtadpoun
€xeL Eava eloaxBel otnv BAon £T0L WOTE va NV UTLAPXOUV SLTAEG eyypadEg.

Me tnv Aettoupyia Distance o server emotpeédel otnv epappoyr tnv andotacn petafl Svo
onuelwv. Elval n poévn Aettoupyia n omola o server gv xpelAleTaL VO ETIKOWVWVNOEL LE TNV Baon
6e6opévwy. H povn emikolvwvia mou emiteAel eivat avtn pe to Google Maps APl n omola 6ivel tTnv

__________ s
rs = stmt.executeQuery("SELECT id FROM destinations™);
/ System.out.println(rs.next());

while (rs.next()) {

s = stmt.executeQuery("SELECT * FROM destinaticns WHERE startpes ="" + start + "'");
// System.out.println(rs.next());
while (rs.next(}) {

if (rs.getString("finalpos").equals(finalpos)) {
//system.out.println(rs.getInt("id"));

i = rs.getInt("id");

destinationexist = false;

break;

}
if (destinatiocnexist) {
int records = stmt.executeUpdate("INSERT intc destinaticns(startpes, finalpes,id) walues(
+ "",'" + finalpos + + 1+ "))

'" + start

Ewkova 6.21: Kwdikag yia EAeyxo pn eloaywyng SutAwv dtadpopwv kat Eloaywyng véag

anootaon. OL mapApETpoL Tou XPelalOaoTE lval n apxkn Kat n tehkr) 0€on tng Stadpopng Kat
ETUOTPEPETAL N AMOCTACH UETAELY TOV SUO AUTWY ONUEiwV.

T€Aog umapyxouv Kal oL Asttoupyieg Login kot Register. Eival oL ASITOUpyleC QUTEC OL OTOLEG
oxetilovral pe tov €heyxo Umapéng tou xpnotn otnv Baon dedopévwy Kot eyypadr tou XpHotn
otnv Baon dedopévwy. OL dU0 auTEG Aettoupyieg Xpelalovtal oav MAPAUETPOUG yla va KAnBouv
TO username TOU XPNOTN Kal To password Kal enotpédouv KATAAANAa unvlpoTa To onola ta
Sloyelpiletal n edpappoyn. H Aettoupyia Login emikowwvel pe tnv Bacn SeSopuévwv PECW TNG
ouvaptnong checkLogin kat n Register pe tnv cuvaptnon newUser.

H ermkowwvia tou Login kat tng Baong péow tng checkLogin eival mio mepimAokn S0t mpwta Ba
XPELoOTEL va UTtAPEEL EAEYXOG YL TO OV TO OVOA TOU XPHOTN UTIAPXEL NN otnv Bdon £toL wote
va evnuepwBel 6 xpotng.
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public boolean M(String uname, String pwd) throws SQLException, Exception {
boolean insertStatus = false;
Connection dbConn = null;
try {
try {
dbConn = DBConnention();
} catch (Exception e) {
J/ TODOD Autc-generated catch block
e.printstackTrace();

¥
Statement stmt = dbConn.createStatement();
String query = “SELECT * FROM account WHERE username = '™ + uname + "'";

// System.out.println(query);
ResultSet rs = stmt.executeQuery(query);
if (rs.next()) {
insertstatus = false;
} else {

/M System.out.println{rs.getString(l) + rs.getString(2) +
ff rs.getString(3));
query = "INSERT intc account(username, password) values(
/f System.out.println(query);
int records = stmt.executeUpdate(query);
/ System.out.println(records);
/{ When record is successfully inserted
if (records > @) {
insertStatus = true;
1

+ uname + + pwd + ")

Ewkova 6.22: Kwéikag yia eyypadn xprnotn otnv Baon dedopévwv

public boolean checkLogin(String uname, String pwd) throws Exception {
boolean isUserfvailable = false;
Connection dbConn = null;
try {
try {
dbConn = DBConnention();
} catch (Exception e} {
f/ TODD Auto-generated catch block
e.printStackTrace();

1
Statement stmt = dbConn.createStatement();
5tring query = "SELECT * FROM account WHERE username = '" + uname + ™' AND password=" + "'" + pwd + """

// System.out.println(query);

ResultSet rs = stmt.executeQuery(query);

while (rs.next()) {
// system.out.println(rs.getString(l) + rs.getString(2) +
/7 rs.getstring(3));
isUserAvailable = true;

Ewkova 6.23: Kwéikag yia £éAeyxo unapén Aoyaplacpol otnv Bdaon dsdopévwv
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Kepahalo 7

Entidoyoc

7.1.AoklEC Edappoyng

7.1.1. JUOKEUEC AOKLUNC

MNa tov éAeyxo NG owoTthg Asttoupylag tng edapuoyng, mpaypatonoldnkav SokLUEG os 2
ocuokeu€cg android kaBwg kat oTnv €lkovikn pnxavr) tou Android Studio. Na onpelwBel Tt ekovikn
pnxavr, NTav mapa moAu xpriolun e8Ika ota npwta otadla tng oxedlaong tng epappoyng, ENELON
propovoape vo aAAGlou e TiG B€0€lg Tou Gps TOTKA. EMOUEVWG LECW TWV TOPATIAVW EPYAAELWY,
BydAaple KATTOLO CUUTIEPACHATO YL TNV CWOTH AELToupyia TNG epappoyng KaBwg Kat tnv emiiuon
npoBAnuatwy ta onoia Ba propovcav va mpokUPouV KATA Tt AsLToupyla tne.

Meta tnv oAokAnpwaon Twv SOKLUWY oTnV £dapuoyr], TpaypaTonotionkay oL SOKIUEG KAl OTLG
UTTOAOLTIEG CUOKEUEG £TOL WOTE VAL IMOPECOUE Va eEAEYEoU e Tov BaB o oTov omolo yivete cwoTa,
N QMOUAKPUOUEVN KANGN Tou server KaBwg Kol av oL B€oelg tou xprotn aAAAalouv ocwoTta Kot
SouAelouv onwc emBupolpe. Karmola AaBn mou untipxav StopbwBnkav kal oto téAog emteuyBel
TO €MBUUNTO AMOTEAECAL.

Movtélo Ulefone Paris Samsung S4 Mini Nexus 5(AVD)
‘Exbdoon Android 5.1(Lollipop) 4.4.2 (KitKat) 6.0(Marshmallow)
Enefepyaotng Octa-core 1.3GHz Dual-core 1.7 GHz Dual-Core
Ram 2GB 1.5GB 1.5GB
MvrAun ZUOKEUNG 16GB 8GB 100MB
MéyeBog 00ovng 5.0 inches HD 4.3 inches -
(720*1280 pixels) (540 * 960 pixels )

Ewkova 7.1: XapaKTNPLOTIKA CUOKEUWV TIOU XPNOoLonow|onkayv

7.1.2. Anodoon edapuoyng

H edpappoyr) oxedlaotnke pPe okomo va elval 600 Tov SuvaTov Tio amodotikn Kol ypriyopn. Metd
TNV oAoKANpwon TG, KataypdPape Tov XpOVo ToU XPELACTNKE va Eekvroel kabéva Activity, To
omnoio ¢aivetat otov Mivaka 7.1. M€ow TWV AMOTEAECUATWY TIOU TPOEKUYPAV OTOV MOPAKATW
mivaka, €ywve Suvatn n mapatipnon tg andédoong tou server KABwWEG Kal TG SLAPKELOC TIOU
xpetaddtav n epoppoyn ylo vo TIPAYHATOTOLROEL €va request-reply tou server, mavw amno £va

aélomnioto Siktuo.

Start Activity Final Activity Time Server Request Server Function
Start Application MainActivity 283ms NO -
MainActivity(NO Register 230ms NO -

LOGIN)
Register MainActivity(LOGIN) 275ms YES Register
Logout MainActivity(NO 175ms NO -
LOGIN)
MainActivity(NO MainActivity(LOGIN) 273ms YES Login

LOGIN)
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MainActivity(LOGIN)
SelectMap
FastDestination
SelectMap
Destination
MainActivity
Tracker
StatTracking
StatTracking

SelectMap
FastDestination
FastMap
Destination
Map
Tracker
StatTracking
StatTracking
FinishTracker

210ms
308ms
1s474ms
365ms
659ms
241ms
236ms
236ms
236ms

NO
YES
YES
NO
YES
NO
YES
YES
NO

Mivakag 7.1: Xpovol EktéAeong Activity

7.1.3. 2tolela Baonc Aedouevwy
Meta tnv oAokAnpwaon tg vAomoinong, akohouBnoav SokLUEG yia va eheyxOetl n kataypadn Twv
Stadpopwyv. EMUTAéov 0 OKOMOG TWV SOKLMWY QUTWVY, NTAV N dnuioupyla pag MKpng paong
Sebopévwy, n omnola Ba mapouciale av teAka o ahyoplBuog FastWay Aettoupyel owotd. lMNa to
AOYO auTO, XpeLAoTNKE va Kataypaoupe SLadopeTIKEG SLASPOUEG VLol TPELG TIPOOPLOOUG, ETOL
WOTE va SOKLUAOCOUUE ToV aAyoplOuo pag. Ta onueia mou kataypddnkav amobnkeltnkayv otnv
Baon edopévwy kat mapoucialovral otov Mivaka 7.1.

startPos
38.064200,23.854240
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.048479,23.854530
38.041981,23.852816
38.038288,23.851700
38.032745,23.847215
38.025782,23.842080
38.064200,23.854240
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.052389,23.850451
38.049483,23.843883
38.045199,23.841520
38.041946,23.847404
38.038288,23.851700
38.032745,23.847215
38.025782,23.842080
38.064200,23.854240
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.052389,23.850451

finishPos
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.048479,23.854530
38.041981,23.852816
38.038288,23.851700
38.032745,23.847215
38.025782,23.842080
38.025326,23.834044
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.052389,23.850451
38.049483,23.843883
38.045199,23.841520
38.041946,23.847404
38.038288,23.851700
38.032745,23.847215
38.025782,23.842080
38.025326,23.834044
38.063449,23.857341
38.059673,23.857684
38.055052,23.855978
38.052389,23.850451
38.049483,23.843883

ourtime

N NN NN NNDNDNDNNDNDMDNDNDNDNDNDNNDNDNDNDDNDNDDNDDNNDNDNDN

Daytime
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon

AllDestinations
FastestRoute

GoogleMapsAPI

Destination
Distance,CarStats

Day Distance ID
Daily 0.5 1
Daily 0.5 1
Daily 0.5 1
Daily 0.9 1
Daily 0.7 1
Daily 0.5 1
Daily 0.7 1
Daily 0.8 1
Daily 0.7 1
Daily 0.5 1
Daily 0.5 1
Daily 0.5 1
Daily 0.6 1
Daily 0.7 1
Daily 0.7 1
Daily 0.6 1
Daily 0.6 1
Daily 0.7 1
Daily 0.8 1
Daily 0.7 1
Daily 0.5 1
Daily 0.5 1
Daily 0.5 1
Daily 0.6 1
Daily 0.7 1
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38.049483,23.843883
38.043735,23.837902
38.039037,23.838782
38.033882,23.840016
38.029226,23.836851
38.0546,23.843348
38.064167,23.854261
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.049571,23.836025
38.045580,23.831667
38.044095,23.829103
38.042387,23.819553
38.035432,23.819241
38.032127,23.808081
38.064167,23.854261
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.046320,23.838877
38.040070,23.830423
38.038059,23.827716
38.034673,23.823466
38.033262,23.818836
38.030231,23.812878
38.064167,23.854261
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.046320,23.838877
38.040070,23.830423
38.044095,23.829103
38.042387,23.819553
38.035432,23.819241
38.032127,23.808081
38.028346,23.804381
38.029321,23.801582
38.030379,23.797649
38.034757,23.790352

38.043735,23.837902
38.039037,23.838782
38.033882,23.840016
38.029226,23.836851
38.025829,23.834029
38.059767,23.850573
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.049571,23.836025
38.045580,23.831667
38.044095,23.829103
38.042387,23.819553
38.035432,23.819241
38.032127,23.808081
38.027986,23.804130
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.046320,23.838877
38.040070,23.830423
38.038059,23.827716
38.034673,23.823466
38.033262,23.818836
38.030231,23.812878
38.027986,23.804130
38.059768,23.850575
38.054600,23.843349
38.057117,23.838465
38.051888,23.838658
38.046320,23.838877
38.040070,23.830423
38.044095,23.829103
38.042387,23.819553
38.035432,23.819241
38.032127,23.808081
38.027986,23.804130
38.029321,23.801582
38.030379,23.797649
38.034757,23.790352
38.039373,23.792115

N NN NN N NDNMDNNNDNDMDNDNNNNDNDDNDMNNDNDDNDMNNNNDNDDNNDNNDNDDNDDNDNDNDNDNDNDDNDNDNDNNDNDDNDDNDN

Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Nigth
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon
Afternoon

Daily 0.9 1
Daily 0.7 1
Daily 0.8 1
Daily 0.5 1
Daily 0.4 1
Daily 1 2
Daily 0.7 2
Daily 0.9 2
Daily 0.5 2
Daily 0.6 2
Daily 0.4 2
Daily 0.6 2
Daily 0.4 2
Daily 0.9 2
Daily 0.8 2
Daily 1.4 2
Daily 0.6 2
Daily 0.7 2
Daily 0.9 2
Daily 0.5 2
Daily 0.6 2
Daily 0.7 2
Daily 1 2
Daily 0.3 2
Daily 0.5 2
Daily 0.5 2
Daily 0.7 2
Daily 1.1 2
Daily 0.7 2
Daily 0.9 2
Daily 0.5 2
Daily 0.6 2
Daily 0.7 2
Daily 1 2
Daily 0.5 2
Daily 0.9 2
Daily 0.8 2
Daily 1.4 2
Daily 0.6 2
Daily 0.3 3
Daily 0.6 3
Daily 0.8 3
Daily 0.5 3
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38.039373,23.792115 38.040180,23.792925 2 Afternoon  Daily 0.1 3
38.040180,23.792925 38.043054,23.789837 2 Afternoon  Daily 0.6 3
38.028346,23.804381 38.029321,23.801582 2 Afternoon  Daily 0.3 3
38.029321,23.801582 38.037519,23.807016 2 Afternoon  Daily 1.1 3
38.037519,23.807016 38.039836,23.802098 2 Afternoon  Daily 0.5 3
38.039836,23.802098 38.043087,23.801747 2 Afternoon  Daily 0.6 3
38.043087,23.801747 38.043582,23.797360 2 Afternoon  Daily 0.4 3
38.043582,23.797360 38.043054,23.789837 2 Afternoon  Daily 13 3

MNivakog 7.1:2toeia Baong Asdopévwy CarStats

Meta tnv kataypadrn twv dedopévwy Kal pe tnv Bonbela tou Google Maps API, unopécape va
TLAPOUUE HUEPLKA CUUTIEPACHATA YLaL TIG YPNYOPOTEPEC SLASPOUEC e BAON TO ONUELD TTOU ElXaUE
OUM\EEEL. OL SLaSpOEG YLa TOUG TPELG IPOOPLoUOUG, Ttapouaotalovtal otnv Mivakag 7.2.

finalPos ID
38.025937,23.833552

startPos
38.064200,23.854240
38.064167,23.854261 38.028310,23.804469
38.028346,23.804381 38.044573,23.792805
Mivakag 7.2: Aladpopég Baong Aedopévwy Destinations

7.2.2UUMEPACHATAL

Katd tnv &uapkela tng oxediaong kot ulomoinong tng edappoyng, mpoékuav OpLopEVa
CUMMEPAOUATA Ta oTtola pailvovTal ToPaKATW.

e  Kotad tnv Aettoupyla tng epappoync ,mopatnpnOnke otL oL petaBacelc anod to éva Activity oto
AaAlo, nTav mapa oAU ypryopes. Emiong ol amaviioeslg tou server Atav eficou TOAU

YPNYOPES, e Hovn e€aipeon tnv KANon tou alyopibuou, n omoia rftav Alyo mo apyn.

e [0 va urmop€cel n ebapUOyr VA KATOOTEL AroSOTIKY, XPELATETOL VA £XEL VA LKOVOTIOLNTLKO
0pLlOUO Xpnotwy, oL omoiol va purmopouv va poadépouv dedopéva otnv epopoyr ETOL WOTE
va Bpiokovtal ol BéAtioteg Stadpopéc. Ooo peyalitepn eival n Baon dedopévwy, TG00
KOAUTEPA Kal Ta anoteAéoparta tou Ba divel o alyoplBuog nou €xel SnuioupynBel.

e H ulomoinon ptag epopuoyng ya Aettoupyko cuotnua Android, ntav oxetikd UKoAn amno
TNV OTLYMN TIOU UTtHPXOV oL KOTAANAEG yvwoelg Java. To o MEPUMTAOKO KOUUATL, ATAV N
gUpeon Tou owotol cuvduaopol TwV TEXVOAOYLWY, £TCL WOTE VA UIMOPOUV va AELTOUPYyOoUV

owoTta.
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MopOTOUTIEG Anuntplog A. Taykahog
[Mapamouneg
1. FastWay

1.1.MainActivity

public class MainActivity extends AppCompatActivity {
EditText username;
EditText password;
private User user;
private TextView errormessage;
private Button login;
private Button signup;
private ProgressBar bar;
private NetConnection con;
@Override
protected void onCreate(Bundle savedinstanceState) {
user=new User(this);
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
getSupportActionBar().setElevation(0);
con = new NetConnection();
con.isNetworkAvailable(this);
if(user.loggedIn(this)){
findViewByld(R.id.loginlayout).setVisibility(View.VISIBLE);
findViewByld(R.id.nologinlayout).setVisibility(View.GONE);
else {
findViewByld(R.id.loginlayout).setVisibility(View.GONE);
findViewByld(R.id.nologinlayout).setVisibility(View.VISIBLE);
login=(Button)findViewByld(R.id.login);
signup=(Button)findViewByld(R.id.register);

bar=(ProgressBar)findViewByld(R.id.progress_bar);
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@Override
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.menu_main, menu);
if (user.loggedin(this)) {
((Menultem) menu.findltem(R.id.logout)).setVisible(true);
}
else{
((Menultem) menu.findltem(R.id.logout)).setVisible(false);
}
return true;
}
@Override
public boolean onOptionsltemSelected(Menultem item) {
int id = item.getltemld();
if (id == R.id.logout) {
logout();
return true;

}

return super.onOptionsltemSelected(item);
}
public void onLogin(View v){
username=(EditText)findViewByld(R.id.username);
password=(EditText)findViewByld(R.id.password);
errormessage=(TextView)findViewByld(R.id.message);
if(username.getText().length() < 1){
errormessage.setText(getResources().getString(R.string.error_name));
errormessage.setVisibility(View.VISIBLE);
}
else if(password.getText().length() < 1){
errormessage.setText(getResources().getString(R.string.error_password));
errormessage.setVisibility(View.VISIBLE);

}

else{
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con = new NetConnection();
disablleButtons();

InputMethodManager imm = (InputMethodManager)
getSystemService(Context.INPUT_METHOD_SERVICE);

imm.hideSoftInputFromWindow(v.getWindowToken(), 0);

con.existUser(username.getText().toString(),password.getText().toString(),this);

}
public void onRegister(View V){
Intent intent = new Intent(MainActivity.this, Register.class);
startActivity(intent);
}
public void onNavigation(View view){
Intent intent = new Intent(MainActivity.this, SelectMap.class);
startActivity(intent);
}
public void onLocation(View view){
con = new NetConnection();
con.isNetworkAvailable(this);
Intent intent = new Intent(MainActivity.this, Tracker.class);
startActivity(intent);
}
public void disablleButtons(){
login.setEnabled(false);
signup.setEnabled(false);
bar.setVisibility(View.VISIBLE);
}
public void enableButtons(){
login.setEnabled(true);
signup.setEnabled(true);

bar.setVisibility(View.GONE);

public void logout(){
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user.logOut();
Intent intent = new Intent(MainActivity.this, MainActivity.class);
finish();
startActivity(intent);
}
public void viewStatistics(String username){
Intent intent = new Intent(MainActivity.this, ViewStats.class);

startActivity(intent);

1.2.FastDestination
public class FastDestination extends AppCompatActivity {

Destinations destination;

private Spinner spinnertime;

private Spinner spinnerday;

private Spinner spinnerdestination;

private NetConnection con;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity_fast_destination);
spinnertime = (Spinner) findViewByld(R.id.time_spinner);
spinnerday = (Spinner) findViewByld(R.id.day_spinner);
spinnerdestination = (Spinner) findViewByld(R.id.destination_spinner);
ArrayAdapter<CharSequence> adapter = ArrayAdapter.createFromResource(this,

R.array.time_array, android.R.layout.simple_spinner_item);
adapter.setDropDownViewResource(android.R.layout.simple_spinner_dropdown_item);
ArrayAdapter<CharSequence> adapterDay = ArrayAdapter.createFromResource(this,
R.array.day_array, android.R.layout.simple_spinner_item);

adapterDay.setDropDownViewResource(android.R.layout.simple_spinner_dropdown_item);
spinnertime.setAdapter(adapter);
spinnerday.setAdapter(adapterDay);

destination = new Destinations();
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ArrayAdapter<String> adapterDest =

new ArrayAdapter<String>(this, android.R.layout.simple_expandable_list_item_1,
destination.getDest());

adapterDest.setDropDownViewResource(android.R.layout.simple_expandable_list_item_1);

spinnerdestination.setAdapter(adapterDest);

public void onfind(View view) {

}

con = new NetConnection();
con.isNetworkAvailable(this);
disabeButtons();
String day=spinnerday.getSelectedltem().toString().split("\\(")[0];
String time=spinnertime.getSelecteditem().toString().split("\\(")[0];
String dest=spinnerdestination.getSelecteditem().toString().split("\\.")[0];
if(day.equals("Days of the Week"))
day="Daily";

con.getDirections(time,day,dest,this);

private void disabeButtons() {

}

((Spinner) findViewByld(R.id.destination_spinner)).setEnabled(false);
((Spinner) findViewByld(R.id.day_spinner)).setEnabled(false);
((Spinner) findViewByld(R.id.time_spinner)).setEnabled(false);
((Button) findViewByld(R.id.find)).setEnabled(false);

((ProgressBar)findViewByld(R.id.progress_bar)).setVisibility(View.VISIBLE);

public void enableButtons() {

((Spinner) findViewByld(R.id.destination_spinner)).setEnabled(true);
((Spinner) findViewByld(R.id.day_spinner)).setEnabled(true);
((Spinner) findViewByld(R.id.time_spinner)).setEnabled(true);
((Button) findViewByld(R.id.find)).setEnabled(true);

((ProgressBar)findViewByld(R.id.progress_bar)).setVisibility(View.VISIBLE);
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1.3.FastWayMap
public class FastestWayMap extends AppCompatActivity implements OnMapReadyCallback {

private GoogleMap mMap;
Destinations destination;
ArraylList<LatLng> MarkerPoints;
private List<Marker> originMarkers = new ArrayList<>();
private List<Marker> destinationMarkers = new ArrayList<>();
private List<Polyline> polylinePaths = new ArrayList<>();
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_fastest_way_map);
// Obtain the SupportMapFragment and get notified when the map is ready to be used.
SupportMapFragment mapFragment = (SupportMapFragment) getSupportFragmentManager()
findFragmentByld(R.id.map);
mapFragment.getMapAsync(this);
destination = new Destinations();
}
@Override
public void onMapReady(GoogleMap googleMap) {
mMap = googleMap;
LatLng hcmus = new LatLng(10.762963, 106.682394);
mMap.moveCamera(CameraUpdateFactory.newlatLngZoom(hcmus, 18));
originMarkers.add(mMap.addMarker(new MarkerOptions()
title("Pai hoc Khoa hoc tu nhién")
.position(hcmus)));

if (ActivityCompat.checkSelfPermission(this, android.Manifest.permission.ACCESS_FINE_LOCATION)
I= PackageManager.PERMISSION_GRANTED &&
ActivityCompat.checkSelfPermission(this,android.Manifest.permission.ACCESS_COARSE_LOCATION) !=
PackageManager.PERMISSION_GRANTED) {

}

mMap.setMyLocationEnabled(true);

try {
parselSon(destination.getDirections());

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

}
private void parseJSon(JSONObject jsonData) throws JSONException {
List<Route> routes = new ArrayList<>();
JSONArray jsonRoutes = jsonData.getJSONArray("routes");
for (inti=0; i< jsonRoutes.length(); i++) {
JSONODbject jsonRoute = jsonRoutes.get)SONObject(i);
Route route = new Route();
JSONObject overview_polylineJson = jsonRoute.get]SONObject("overview_polyline");
JSONArray jsonLegs = jsonRoute.getJSONArray("legs");
JSONObject jsonlLeg = jsonLegs.get]SONODbject(0);
JSONObiject jsonDistance = jsonLeg.get)SONObject("distance");
JSONObject jsonDuration = jsonLeg.getJSONObject("duration");
JSONObject jsonEndLocation = jsonLeg.get/SONObject("end_location");
JSONObject jsonStartLocation = jsonLeg.getJSONObject("start_location");
route.setDistance( new Distance(jsonDistance.getString("text"), jsonDistance.getInt("value")));
route.setDuration(new Duration(jsonDuration.getString("text"), jsonDuration.getInt("value")));
route.setEndAddress( jsonLeg.getString("end_address"));
route.setStartAddress (jsonLeg.getString("start_address"));

route.setStartLocation (new LatLng(jsonStartLocation.getDouble("lat"),
jsonStartLocation.getDouble("Ing")));

route.setEndLocation (new LatLng(jsonEndLocation.getDouble("lat"),
jsonEndLocation.getDouble("Ing")));

route.setPoints (decodePolyLine(overview_polylinelJson.getString("points")));

routes.add(route);

onDirectionFinderSuccess(routes);
}
private List<LatLng> decodePolyLine(final String poly) {
int len = poly.length();
int index = 0;
List<LatLng> decoded = new ArrayList<LatLng>();

intlat=0;
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intlng =0;

while (index < len) {

int b;

int shift = 0;
int result =0;
do{

b = poly.charAt(index++) - 63;
result |= (b & 0x1f) << shift;
shift += 5;
} while (b >= 0x20);
int dlat = ((result & 1) =0 ? ~(result >> 1) : (result >> 1));
lat += dlat;
shift =0;
result = 0;
do{
b = poly.charAt(index++) - 63;
result |= (b & 0x1f) << shift;
shift +=5;
} while (b >= 0x20);
int ding = ((result & 1) !=0? ~(result >> 1) : (result >> 1));
Ing +=dIng;
decoded.add(new LatLng(
lat / 100000d, Ing / 100000d
));
}
return decoded;
}
public void onDirectionFinderSuccess(List<Route> routes) {
polylinePaths = new ArrayList<>();
originMarkers = new ArrayList<>();
destinationMarkers = new ArrayList<>();
for (Route route : routes) {

Log.d("Size",routes.size()+"");
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Log.d("Direction Finder:",route.getStartLocation().latitude + ","+ route.getStartLocation().longitude

mMap.moveCamera(CameraUpdateFactory.newlLatLngZoom(route.getStartLocation(), 16));

((TextView) findViewByld(R.id.info)).setText(route.getDuration().getText()+ " ("+
route.getDistance().getText()+")");

originMarkers.add(mMap.addMarker(new MarkerOptions()
.icon(BitmapDescriptorFactory.fromResource(R.drawable.start_blue))
title(route.getStartAddress())
.position(route.getStartLocation())));
destinationMarkers.add(mMap.addMarker(new MarkerOptions()
.icon(BitmapDescriptorFactory.fromResource(R.drawable.end_green))
title(route.getEndAddress())
.position(route.getEndLocation())));
PolylineOptions polylineOptions = new PolylineOptions().
geodesic(true).
color(Color.BLUE).
width(10);
for (int i =0; i < route.getPoints().size(); i++)
polylineOptions.add(route.getPoints().get(i));

polylinePaths.add(mMap.addPolyline(polylineOptions));

1.4.GpsStatistics

public class GpsStatistics extends Service implements LocationListener {
boolean isGPSEnable = false;
boolean isNetworkEnable = false;
double latitude, longitude;
LocationManager locationManager;
Location location;
private Handler mHandler = new Handler();
private Timer mTimer = null;

long notify_interval = 30000;
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public static String str_receiver = "com.example.mitsos_laptop.trafficapp.receiver";

Intent intent;

private boolean firstTime = false;

private long tStart;

private long tEnd;

private NetConnection con;

private String midpoint="37.982157,23.726320";

private String distance = "100.0";

private double totalDistance = 0.0;

private long totalTime = 0;

private LocationData trackData;

public GpsStatistics() {

}

@Nullable

@Override

public IBinder onBind(Intent intent) {
return null;

}

@Override

public void onCreate() {
super.onCreate();
Log.d("Google Service", "on create");
mTimer = new Timer();
tStart = System.currentTimeMillis();
trackData = new LocationData(this);
//Log.e("initCord",trackData.end());
con = new NetConnection();
if(!firstTime)

midpoint=trackData.begin();

mTimer.schedule(new TimerTaskToGetLocation(), 5, notify_interval);
intent = new Intent(str_receiver);
//fn_getlocation();

}

@Override
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public void onLocationChanged(Location location) {

}

@Override

public void onStatusChanged(String provider, int status, Bundle extras) {
}

@Override

public void onProviderEnabled(String provider) {

}

@Override

public void onProviderDisabled(String provider) {

}
private void fn_getlocation() {

locationManager = (LocationManager)
getApplicationContext().getSystemService(LOCATION_SERVICE);

isGPSEnable = locationManager.isProviderEnabled(LocationManager.GPS_PROVIDER);
isNetworkEnable = locationManager.isProviderEnabled(LocationManager.NETWORK_PROVIDER);
if (lisGPSEnable && lisNetworkEnable) {
}else {
if (isNetworkEnable) {
location = null;

if (ActivityCompat.checkSelfPermission(this,
android.Manifest.permission. ACCESS_FINE_LOCATION) != PackageManager.PERMISSION_GRANTED &&
ActivityCompat.checkSelfPermission(this, android.Manifest.permission.ACCESS_COARSE_LOCATION) !=
PackageManager.PERMISSION_GRANTED) {

return;
}
locationManager.requestLocationUpdates(LocationManager.NETWORK_PROVIDER, 500, 0, this);
if (locationManager != null) {
location = locationManager.getLastknownLocation(LocationManager.NETWORK_PROVIDER);
if (location != null) {

newLocation(location);

65



MapamoumnEg Anuntplog A. Taykahog

}
if (isGPSEnable) {
location = null;
locationManager.requestLocationUpdates(LocationManager.GPS_PROVIDER, 1000, 10, this);
if (locationManager != null) {
location = locationManager.getLastKnownLocation(LocationManager.GPS_PROVIDER);
if (location = null) {

newLocation(location);

}
private class TimerTaskToGetLocation extends TimerTask {
@Override
public void run() {
mHandler.post(new Runnable() {
@Override
public void run() {

Log.d("Google Service", "timer");

fn_getlocation();

1;

private void newLocation(Location location) {

tEnd = System.currentTimeMillis();

latitude = location.getLatitude();

longitude = location.getLongitude();

DecimalFormatSymbols symbols = DecimalFormatSymbols.getinstance();
symbols.setDecimalSeparator('.");

DecimalFormat format = new DecimalFormat("#0.######", symbols);

latitude = Double.valueOf(format.format(latitude));
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longitude = Double.valueOf(format.format(longitude));
String stopPoint = latitude + "," + longitude;
Log.d("StopPoint", "StopPoint " + stopPoint + "TrackPoint" + trackData.trackPoint());
String[] from = trackData.end().split(",");
double latitudeEnd = Double.parseDouble(from[0]);
double longitudeEnd = Double.parseDouble(from[1]);
Location locationEnd = new Location("endPoint");
locationEnd.setLatitude(latitudeEnd);
locationEnd.setLongitude(longitudeEnd);
con.getDistanceOnRoad(latitude, longitude, latitudeEnd, longitudeEnd, this);
if (firstTime) {

Log.d("Distance", distance);

if (Double.parseDouble(distance) <= 0.1) {

con.sendLoc(midpoint, stopPoint, TimeUnit.MILLISECONDS.toMinutes(tEnd - tStart) + ", this);

mTimer.cancel();
Intent dialogintent = new Intent(this, TrackerFinish.class);
dialogIntent.addFlags(Intent.FLAG_ACTIVITY_NEW_TASK);

startActivity(dialogintent);

}else {
if (tEnd - tStart > 120000) {

Log.d("MIDPOINT", "PointA" + trackData.trackPoint() + "PointB" + stopPoint);

con.sendLoc(midpoint, stopPoint, TimeUnit. MILLISECONDS.toMinutes(tEnd - tStart) + "", this);

tStart = System.currentTimeMillis();

public void setDistance(String dis) {

}

distance = dis;

firstTime = true;

public void setMidpoint(String point) {

midpoint=point;
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1.5.NetConnection
public class NetConnection {

protected static final String serverIP = "http://localhost:60000/TrafficServer/";
private LocationData data;
private Destinations destination;
private ArrayList<String> dest=new ArrayList<String>();
private ArrayList<String> fromList=new ArrayList<String>();
private ArrayList<String> toList=new ArrayList<String>();
public void existUser(final String username, String password, final Context ctx){
String url=serverlIP + "login/dologin?username=" + username +"&password="+password;
Log.d("Send mesage",url);
final ProgressBar progress = (ProgressBar) ((Activity)ctx).findViewByld(R.id.progress_bar);
final TextView errormsg = (TextView) ((Activity)ctx).findViewByld(R.id.message);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
try {
String result =response.getString("login");
if(result.equals("true")){
User usr=new User(ctx);
usr.login(username);

Toast.makeText(ctx, ctx.getResources().getString(R.string.loggedin),
Toast.LENGTH_SHORT).show();

Intent intent = new Intent(((Activity)ctx), MainActivity.class);
((Activity)ctx).finish();
ctx.startActivity(intent);

}

else{
((MainActivity)ctx).enableButtons();
progress.setVisibility(View.GONE);
errormsg.setText(ctx.getResources().getString(R.string.invalidlogin));

errormsg.setVisibility(View.VISIBLE);
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}
} catch (JSONException e) {

e.printStackTrace();

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {

Log.e("Volley", "Error");

}
D

RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}
public void newUser(final String username, String password, final Context ctx){
String url=serverlP + "register/doregister?username="+ username +"&password="+password;
Log.d("Send mesage",url);
final ProgressBar progress = (ProgressBar) ((Activity)ctx).findViewByld(R.id.progress_bar);
final TextView errormsg = (TextView) ((Activity)ctx).findViewByld(R.id.message);
progress.setVisibility(View.VISIBLE);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
try {
String result =response.getString("register");
if(result.equals("true")){
User usr=new User(ctx);
usr.login(username);

Toast.makeText(ctx, ctx.getResources().getString(R.string.registered),
Toast.LENGTH_SHORT).show();

Intent intent = new Intent(((Activity)ctx), MainActivity.class);

((Activity)ctx).finish();
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ctx.startActivity(intent);

}

else{
((Register)ctx).enableButtons();
progress.setVisibility(View.GONE);
errormsg.setText(ctx.getResources().getString(R.string.userExist));
errormsg.setVisibility(View.VISIBLE);

}

} catch (JSONException e) {

e.printStackTrace();

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
Log.e("Volley", "Error");
}
h;

RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);

}

public void sendLoc(final String startPoint, final String endPoint, String ourtime, final Context ctx){
data=new LocationData(ctx);

String
url=serverlP+"car?startpos="+startPoint+"&finalpos="+endPoint+"&ourtime="+ourtime+"&id="+data.id()

Log.d("Send mesage",url);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONODbject response) {
try {
((GpsStatistics)ctx).setMidpoint(endPoint);

String distance =response.getString("distance");
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String time =response.getString("time");
double dis=Double.parseDouble(distance);
double disPref=Double.parseDouble(data.getTotalDistance());
int timelnt=Integer.parselnt(time);
data.total(dis+disPref+"", timelnt+data.getTotalTime());
} catch (JSONException e) {

e.printStackTrace();

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
Log.e("Volley", "Error");
}
1
RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}

public void sendDestination(final String startPoint, final String endPoint,String username, final Context
ctx){

data= new LocationData(ctx);

String
url=serverlP+"destination?startpos="+startPoint+"&finalpos="+endPoint+"&username="+username ;

Log.d("Send mesage",url);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
try {
String result =response.getString("Destination");
data.id(result);
Intent intent = new Intent(((Activity)ctx),StatTracking.class);
((Activity)ctx).finish();

ctx.startActivity(intent);
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} catch (JSONException e) {

e.printStackTrace();

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
Log.e("Volley", "Error");
}
1
RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}
public void getDistanceOnRoad(double latitude, double longitude,
double prelatitute, double prelongitude, final Context ctx) {
data=new LocationData(ctx);

String startPoint=latitude+","+longitude;
String endpoint=prelatitute+","+prelongitude;
String url=serverlIP+"distance?startpos="+startPoint+"&finalpos="+endpoint ;
Log.d("Send mesage",url);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
try {
String result =response.getString("distance");
Log.d("DistanceTest",result);
data.distance(result);
((GpsStatistics)ctx).setDistance(result);
} catch (JSONException e) {

e.printStackTrace();
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new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
Log.e("Volley", "Error");
}
h;
RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}
public void findDestination(final Context ctx) {
final String url=serverIP+"alldestination" ;
Log.d("Send mesage",url);
final JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
for(int i=1;i<=response.length();i++){
try {
JSONArray destl=response.get/SONArray(i+"");
JSONObject dest2=dest1.get)SONObject(0);
fromList.add(dest2.getString("from"));
tolist.add(dest2.getString("to"));
dest.add(i+". From: "+ fromList.get(i-1)+ "\nTo: "+ toList.get(i-1));
} catch (JSONException e) {

e.printStackTrace();

}

destination=new Destinations();
destination.Destinations(dest);

Intent intent = new Intent(((Activity)ctx),FastDestination.class);
((Activity)ctx).finish();

ctx.startActivity(intent);

new Response.ErrorListener() {
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@Override
public void onErrorResponse(VolleyError error) {

AlertDialog.Builder builder;

if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.LOLLIPOP) {

builder = new AlertDialog.Builder(ctx, android.R.style.Theme_Material_Dialog_Alert);

}else {
builder = new AlertDialog.Builder(ctx);

}

builder.setTitle("Server Error")

.setMessage("Something goes wrong with the Server.Try Again.")

.setPositiveButton(android.R.string.yes, new Dialoglnterface.OnClickListener() {

public void onClick(DialoglInterface dialog, int which) {
// continue with delete

((SelectMap)ctx).enableButtons();

N
.setlcon(android.R.drawable.ic_dialog_alert)
.show();
}
0

RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}
public void getDirections(String time, String day, String id, final Context ctx) {
String url=serverIP+"FastestRoute?time="+time+"&day="+day+"&id="+id,;
Log.d("Send mesage",url);
JsonObjectRequest jsObjRequest = new JsonObjectRequest
(Request.Method.GET, url, null, new Response.Listener<JSONObject>() {
public void onResponse(JSONObject response) {
if(response.has("error")){
AlertDialog.Builder builder;
if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.LOLLIPOP) {

builder = new AlertDialog.Builder(ctx, android.R.style. Theme_Material_Dialog_Alert);
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}else {

builder = new AlertDialog.Builder(ctx);
}
builder.setTitle("Route Error")

.setMessage("No Data found in Database for these route.Do you want to select new
data for your route?")

.setPositiveButton(android.R.string.yes, new DialogInterface.OnClickListener() {
public void onClick(Dialoglnterface dialog, int which) {

// continue with delete

N

.setNegativeButton(android.R.string.no, new DialoglInterface.OnClickListener() {
public void onClick(DialoglInterface dialog, int which) {
// do nothing
Intent intent = new Intent(((Activity)ctx),MainActivity.class);
((Activity)ctx).finish();

ctx.startActivity(intent);

}
1
.setlcon(android.R.drawable.ic_dialog_alert)
.show();
}
else{

destination=new Destinations();

destination.Directions(response);

Intent intent = new Intent(((Activity)ctx),FastestWayMap.class);
((Activity)ctx).finish();

ctx.startActivity(intent);

new Response.ErrorListener() {

@Override
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public void onErrorResponse(VolleyError error) {
AlertDialog.Builder builder;
if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.LOLLIPOP) {
builder = new AlertDialog.Builder(ctx, android.R.style.Theme_Material_Dialog_Alert);
}else {
builder = new AlertDialog.Builder(ctx);
}
builder.setTitle("Server Error")
.setMessage("Something goes wrong with the Server.Try Again.")
.setPositiveButton(android.R.string.yes, new Dialoglnterface.OnClickListener() {
public void onClick(Dialoglnterface dialog, int which) {

((FastDestination)ctx).enableButtons();

b

.setlcon(android.R.drawable.ic_dialog_alert)
.show();
Log.e("Volley", "Error");
}
b

RequestQueue rQueue = Volley.newRequestQueue(ctx);
rQueue.add(jsObjRequest);
}
public void isNetworkAvailable(final Context ctx) {
ConnectivityManager connectivityManager
= (ConnectivityManager) ctx.getSystemService(ctx.CONNECTIVITY_SERVICE);
NetworkInfo activeNetworkInfo = connectivityManager.getActiveNetworkInfo();

if(activeNetworkinfo==null | | !(activeNetworkInfo.isConnected()) ) {

new AlertDialog.Builder(ctx)
.setTitle(ctx.getString(R.string.connection))
.setMessage(ctx.getString(R.string.noconnection))
.setPositiveButton(ctx.getString(R.string.retry), new DialoglInterface.OnClickListener() {
public void onClick(DialoglInterface dialog, int which) {

isNetworkAvailable(ctx);
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b

.setNegativeButton(ctx.getString(R.string.exit), new Dialoglnterface.OnClickListener() {
public void onClick(Dialoglnterface dialog, int which) {

System.exit(1);

b

.setCancelable(false)
.setlcon(android.R.drawable.ic_dialog_alert)

.show();
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2. FastWay Server

2.1.DBActions
public class DBActions {

public String dbClass = "com.mysql.jdbc.Driver";
private String dbName = "trafficapp”;
public String dbUrl = "jdbc:mysql://localhost:3306/" + dbName;
public String dbUser = "root";
public String dbPwd = "";
private String url =
"https://maps.googleapis.com/maps/api/directions/json?origin=";
private String url2 = "&destination=";
private String key = "&key=personal-key ";
private String url3 =
"http://maps.google.com/maps/api/geocode/json?address=";
private ArraylList<String> waypoints;
private ArraylList<String> duration;
private ArraylList<String> distance;
private ArraylList<String> sortedwaypoints;
private ArraylList<String> sortedduration;
private ArraylList<String> sorteddistance;
private ArraylList<String> route;
private ArraylList<String> coordinates;
/**
* Method to create DB Connection
*
* @return
* @throws Exception
*/
public Connection DBConnention() throws Exception {
Connection con = null;
try {
Class.forName(dbClass);
con = DriverManager.getConnection(dbUrl, dbUser, dbPwd);
} catch (Exception e) {
// TODO
}

return con;

*

S~

* X X X ¥ ¥ x

Method to check whether uname and pwd combination are correct

@param uname
@param pwd
@return
@throws Exception
*/
public boolean checkLogin(String uname, String pwd) throws Exception {
boolean isUserAvailable = false;
Connection dbConn = null;
try {

try {
dbConn = DBConnention();

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();
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}
Statement stmt = dbConn.createStatement();
String query = "SELECT * FROM account WHERE username = '" +
uname + "' AND password=" + "'" + pwd + "'";
ResultSet rs = stmt.executeQuery(query);
while (rs.next()) {
isUserAvailable = true;
}
} catch (SQLException sqle) {
throw sqle;
} catch (Exception e) {
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}
throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}
}
return isUserAvailable;
}
/**
* Method to insert uname and pwd in DB
*
* @param name
* @param uname
* @param pwd
* @return
* @throws SQLException
* @throws Exception
*/

public boolean newUser(String uname, String pwd) throws SQLException,
Exception {
boolean insertStatus = false;
Connection dbConn = null;
try {

try {
dbConn = DBConnention();

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

}
Statement stmt = dbConn.createStatement();
String query = "SELECT * FROM account WHERE username = '" +
uname + "'";
ResultSet rs = stmt.executeQuery(query);
if (rs.next()) {
insertStatus = false;
} else {
query = "INSERT into account(username, password)
values('" + uname + "','" + pwd + "')";

int records = stmt.executeUpdate(query);
// When record is successfully inserted
if (records > 0) {
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insertStatus = true;

}

} catch (SQLException sqle) {
// sqle.printStackTrace();
throw sqle;
} catch (Exception e) {
// e.printStackTrace();
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}
throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}
}

return insertStatus;

¥
//Car Stats Insert

public boolean insertCarData(String start, String finalpos, String ourTime,

String duration, String time,
String dayofweek, String distance, String id) throws
SQLException, Exception {
boolean insertStatus = false;
Connection dbConn = null;

try {

try {
dbConn = DBConnention();

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

}

Statement stmt = dbConn.createStatement();

String query = "INSERT into

carstats(startpos,finalpos,idealtime,ourtime,daytime,day,distance,id) values(

+ start + , 0+

duration + , + ourTime + R + time + ,

+ dayofweek + R + distance + R + id +

+ finalpos + "', +

AR
System.out.println(query);
int records = stmt.executeUpdate(query);
// When record is successfully inserted
if (records > 0) {
insertStatus = true;
}
} catch (SQLException sqle) {
// sqle.printStackTrace();
throw sqgle;
} catch (Exception e) {
// e.printStackTrace();
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}

throw e;
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} finally {
if (dbConn != null) {
dbConn.close();
}

}

return insertStatus;
}
public JSONObject returnDestinations() throws SQLException, Exception {
boolean insertStatus = false;
Connection dbConn = null;
JSONObject destinationObject = new JSONObject();
int 1 = 1;
try {
try {
dbConn = DBConnention();
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
Statement stmt = dbConn.createStatement();
String query = "SELECT * FROM destinations";
ResultSet rs = stmt.executeQuery(query);
while (rs.next()) {
JSONObject dest = new JSONObject();
dest.put("from", namePlace(rs.getString("startpos")));
dest.put("to", namePlace(rs.getString("finalpos")));
JSONArray destArray = new JSONArray();
destArray.put(dest);
destinationObject.put(rs.getString("id"), destArray);

}
} catch (SQLException sqle) {

// sqle.printStackTrace();
throw sqle;
} catch (Exception e) {

// e.printStackTrace();

// TODO Auto-generated catch block

if (dbConn != null) {
dbConn.close();

}

throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}

}

return destinationObject;
}
public int insertDestination(String start, String finalpos,String username)
throws SQLException, Exception {
boolean destinationexist = true;
int i = 1;
Connection dbConn = null;
try {

try {
dbConn = DBConnention();

} catch (Exception e) {
// TODO Auto-generated catch block

81



MapamoUTES Anuntplog A. Taykahog

e.printStackTrace();
}
Statement stmt = dbConn.createStatement();
ResultSet rs;
rs = stmt.executeQuery("SELECT id FROM destinations™);
// System.out.println(rs.next());

while (rs.next()) {

i++;
}
rs = stmt.executeQuery("SELECT * FROM destinations WHERE
S‘tar‘tpos ='"" 4+ start + lllll);

// System.out.println(rs.next());
while (rs.next()) {

if (rs.getString("finalpos").equals(finalpos)) {
//System.out.println(rs.getInt("id"));
i = rs.getInt("id");
destinationexist = false;
break;

}

if (destinationexist) {
int records = stmt.executeUpdate("INSERT into
destinations(startpos, finalpos,id) values('" + start
+ "',"" 4 finalpos + "', + 1+ "')");
¥

destinationexist=true;

rs = stmt.executeQuery("SELECT * FROM userdestination WHERE
startpos ='" + start + "' AND username='"+username+ "'");

// System.out.println(rs.next());

while (rs.next()) {

if (rs.getString("finalpos").equals(finalpos)) {
destinationexist = false;
break;

}
if (destinationexist) {
int records = stmt.executeUpdate("INSERT into
userdestination(startpos, finalpos,username) values('" + start

+ "','" + finalpos + "','" + username +

")
}

} catch (SQLException sqle) {
// sqle.printStackTrace();
throw sqgle;
} catch (Exception e) {
// e.printStackTrace();
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();

}
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throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}
}
return i;

public boolean finishDistance(String startpoint, String finishpoint) {
URLConnectionReader con = new URLConnectionReader();
JSONArray part2;
JSONObject part3;
JSONArray part4;
JSONObject part5;
JSONObject distpartl;
String distance;
int dist;
String finalurl = url + startpoint + url2 + finishpoint + key;
try {
JSONObject part = con.sendGet(finalurl);
part2 = part.get]JSONArray("routes");
part3 = part2.getJSONObject(9);
part4 = part3.get]JSONArray("legs");
part5 = part4.getJSONObject(9);
distpartl = part5.getJSONObject("distance");
distance = distpartl.getString("text");
String[] distanceArray = distance.split(" ");
if(distanceArray[1].equals("m")){
distance="0.0"+distanceArray[0];

}

else{

distance = distanceArray[0];
¥
dist = Integer.parseInt(distance);
if (dist <= 0.5) {

return true;
} else {

return false;

}

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

}

return false;
}
public String namePlace(String point) {
URLConnectionReader con = new URLConnectionReader();
JSONArray part2;
JSONObject part3;
JSONArray part4;
JSONObject part5;
String distpartl = null;
String distance;
int dist;
String finalurl = url3 + point;
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try {
JSONObject part = con.sendGet(finalurl);

System.out.println(finalurl);

part2 = part.getJSONArray("results");
System.out.println(part);

part3 = part2.getJSONObject(0);

distpartl = part3.getString("formatted_address");

} catch (Exception e) {
// Auto-generated catch block
e.printStackTrace();

}

return distpartil;
}
//FastWay Algorithm!!!
public ArraylList<String> selectRoute(String startPos, String finalPos,
String time, String day, String id)
throws SQLException, Exception {

route = new ArraylList<>();
Random rand = new Random();
int max=2;
int min=0;
int randomNum = rand.nextInt((max - min) + 1) + min;
String point = startPos;
Connection dbConn = null;
int i = 0;
dbConn = DBConnention();
Statement stmt = dbConn.createStatement();
while (true) {
try {
waypoints = new ArraylList<>();
duration = new ArraylList<>();
distance = new ArraylList<>();
sortedwaypoints = new ArraylList<>();
sortedduration = new ArraylList<>();
sorteddistance = new ArraylList<>();
String query = "SELECT * FROM carstats WHERE id="" + id
+ "'AND daytime='" + time + "' AND day="" + day
+ "' AND startpos='" + point + "'";
System.out.println("Sql = " + query);
ResultSet rs = stmt.executeQuery(query);
while (rs.next()) {
waypoints.add(rs.getString("finalpos"));
duration.add(rs.getString("ourtime"));
distance.add(rs.getString("distance"));

}

if(waypoints.size()==0){
break;

}

findMax(waypoints.size());

if(sortedwaypoints.size()>randomNum){
route.add(sortedwaypoints.get(randomNum));
point=sortedwaypoints.get(randomNum).toString();

}

else if(sortedwaypoints.size()>randomNum-1){
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1).toString();

max) {

}

route.add(sortedwaypoints.get(randomNum-1));
point=sortedwaypoints.get(randomNum-

}
else{
route.add(sortedwaypoints.get(0));
point=sortedwaypoints.get(0).toString();
}

if(startPos.equals(point)){
return null;

}
} catch (Exception e) {
// Auto-generated catch block

e.printStackTrace();

if (dbConn != null) {
dbConn.close();

}

return route;

public void findMax(int no) {
int k = 1;
while (k <= no) {

}
}

double max = Double.parseDouble(distance.get(0).toString());
int pos = 9;

for (int i = 1; i < waypoints.size(); i++) {
if ( Double.parseDouble(distance.get(i).toString()) >

max = Double.parseDouble(distance.get(i).toString());
pos = i,
}

}
sortedwaypoints.add(waypoints.get(pos));

waypoints.remove(pos);
sortedduration.add(duration.get(pos));
duration.remove(pos);
sorteddistance.add(distance.get(pos));
distance.remove(pos);

k++;

public ArraylList<String> findCor(String id) throws Exception {
coordinates=new ArrayList<>();
Connection dbConn = null;

try {

try {
dbConn = DBConnention();

} catch (Exception e) {
// Auto-generated catch block
e.printStackTrace();

}
Statement stmt = dbConn.createStatement();
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"SELECT * FROM destinations WHERE id = '" + id

String query
ResultSet rs = stmt.executeQuery(query);
if (rs.next()) {
coordinates.add(rs.getString("startpos"));
coordinates.add(rs.getString("finalpos"));
}
} catch (SQLException sqgle) {
throw sqle;
} catch (Exception e) {
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}
throw e;
} finally {
if (dbConn != null) {
dbConn.close();

¥
¥
return coordinates;
¥
public void updateStats(String time, String distance,String username)
throws SQLException, Exception {
boolean insertStatus = false;
Connection dbConn = null;

try {

try {
dbConn = DBConnention();
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
Statement stmt = dbConn.createStatement();
String query = "SELECT * FROM userstats WHERE username = '" +
username + "'";
ResultSet rs = stmt.executeQuery(query);
if (rs.next()) {
String timeDb=rs.getString("totalTime");
String distanceDB=rs.getString("totalDistance");
time=Integer.parseInt(time)+Integer.parseInt(timeDb)+"";
distance=Integer.parseInt(distance)+Integer.parseInt(distanceDB)+"";
query="UPDATE userstats SET totalTime = '"+time+"',
+distance+ WHERE username = '"+ username+ "'" ;
int records = stmt.executeUpdate(query);
// System.out.println(records);
// When record is successfully inserted
if (records > @) {

insertStatus = true;

totaldistance=

}
} else {
query = "INSERT into userstats(username,

totalTime,totalDistance) values( + username + R + time +

"', ""+distance+"')";
int records = stmt.executeUpdate(query);
// System.out.println(records);
// When record is successfully inserted

if (records > 0) {
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}

insertStatus = true;
}
}
} catch (SQLException sqle) {
// sqle.printStackTrace();
throw sqle;
} catch (Exception e) {
// e.printStackTrace();
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}
throw e;
} finally {
if (dbConn != null) {
dbConn.close();

}
}

public JSONObject returnStats(String username) throws SQLException,

Exception {

username +

Connection dbConn = null;

JSONObject destinationObject = new JSONObject();
JSONObject finalObject =new JSONObject();

int id=0;

try {

try {
dbConn = DBConnention();

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

}

Statement stmt = dbConn.createStatement();

String query = "SELECT * FROM userstats WHERE username =

worn,
)

// System.out.println(query);

ResultSet rs = stmt.executeQuery(query);

if (rs.next()) {
finalObject.put("Time",rs.getString("totalTime"));

finalObject.put("Distance",rs.getString("totalDistance")+ " klm");

username=""

else{
finalObject.put("Time",0);
finalObject.put("Distance",0+ " klm");

}
query = "SELECT * FROM userdestination WHERE

'+username+ 5

// System.out.println(query);
rs = stmt.executeQuery(query);
while (rs.next()) {
id++;
JSONObject dest = new JSONObject();

dest.put("from", namePlace(rs.getString("startpos")));

dest.put("to", namePlace(rs.getString("finalpos")));

JSONArray destArray = new JSONArray();
destArray.put(dest);
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destinationObject.put(id+"", destArray);

}
if(id==0){
finalObject.put("Destinations","No Destinations™);

}

else{
finalObject.put("Destinations",destinationObject);
}

} catch (SQLException sqle) {
// sqle.printStackTrace();
throw sqle;
} catch (Exception e) {
// e.printStackTrace();
// TODO Auto-generated catch block
if (dbConn != null) {
dbConn.close();
}

throw e;
} finally {
if (dbConn != null) {
dbConn.close();
}

}

return finalObject;
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