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[Tepiinyn

2V Topodca TTUYOKT Epyacio avalvdnKay Kol TeptypdpovTal TEXVIKEG
avATTUENG EPAPUOYDV Y10 EEVTIVEG KIVITEG GUGKEVEG LE AELTOVPYIKO GU-
omua Android. Ot teyvikéc avtég pekeOnkay oy mpdaén pe v avd-
ntvén gpappoyng oty matedppe Android SDK. H gpappoyn mov mo-
povctaletal £yl G GKOTO TN GLYKEVIPWOGT] KOl TAPOYT TANPOPOPIDV Y10
TO POPLOKELD KOl TO TPATHPLO KAVGIU®V 6To Nopd Zeppdv, o Suvato-
TNTo TOL OV LANPYE OlaBEaUN Yo EEVTTVEG KIVNTEG GLOKEVEG, TOVAGYL-
GTOV UEYPL TO SWACTNUO GLYYPAPNG TG Tapovcag epyacioc. H avéxktnon
TOV CYETIKOV TANPOQOPLOV YIVETOL 0O EMIONUEG 1GTOGEMDES 6TO d10di-
KTVO KOl 1] TOPOVGIOCT TOLG YIVETAL TAV® O€ JOPUCTIKO XAPTN, OTOL
TOPEXOVTOL SUVATOTNTES YEMKMIKOTOINOTG, OVIIGTPOPNG YEOKMOKOTO1-

Nong Kot 0pecng St POUNS.



Abstract

In this thesis techniques for developing applications for smart mobile de-
vices running on Android OS were analyzed and described. These tech-
niques have been practically studied with the development of an applica-
tion using the platform Android SDK. The application aims to collect in-
formation on the pharmacies and gas stations within the Municipality of
Serres, Greece, from relevant pages on authoritative sites on the internet
and present them on an interactive map with geocoding, inverse ge-
ocoding and navigation capabilities.



ITIpoAoyoc

210%0G NG mapovGOS EPYAciag NTav 1 avarTTuén EPAPUOYNG Yo EEVTTVES
KIWNTEG GLOKEVEG e Agrtovpyikd cvatnua Android, ) omoia Ha propovoe
Vo TOPEYEL EYKLPT KO EYKALPT TAPOQOPTOT| GYETIKG UE TO, POPUOKELN
Kol To TpOTNPLe Kavoipov oto Nopd Xeppav. ['a v vAomoinon g e-
QapuoyNc neretOnke to Asttovpykd cvotnpo Android OS, ot firobn-
keg avantuéng epapuoyov Android SDK, 1o mepipdAiiov aviamtvuéng
Eclipse IDE xo1 emmpdobeteg Piffiodnieg avdmtoéne epoppoymdv pe Ba-
on x&pteg tomov Google Maps. Katd v ekndvnon g epyaciog peret-
Onkav kot epappocTnKay oty Tpaén Bépata 6mwe n avarTuén epapuo-
YOV Y10, o0Yxpoveg £ELTTVEG KIVITEG GLOKEVEG O10pOprV Heyeddv Kot dv-
VOTOTATAV, 1 oVATTLUEN Pdoemv dedOUEVOV GE KIVINTEG GUGKEVEG, 1 OVd-
KTNGTN TANPOPOPIOV amd £YKVPES IOTOGEAIDEG KOt 1] AvAGLPGT YPNOIUNG
TANPOEOPIOG HECO amd QVTEG, 1) XPNOT OUOPUCTIKOV YAPTOV, YEMKWDOL-
KOTOINGNG, AVIIGTPOPNG YEMKWOIKOTOINGNG Kol E0PECTG OLOdPOUDY Kot
TEAOG 1 EVOOUATMGT SUVATOTNTAOV AAANAETIOPAOT|G GLGKELTG XPNOTN Ko
TPOocONKNG puOUicE®V Yo TNV EVAPUOVION UE TIG OVAYKES TOV YPNOTH.
OvclooTikd, 1 epyocio mepleAdupave va mANPN KOKAO avarTuéng epap-
poyng yw é&umveg Kivntég ovokevég pe Android OS emayyeipotikod emt-
TEOOV KOADTTOVTOG UAAIOTO Uio TPEYOVGO, AVAYKT) TNG Oyopds, Kobmg Ko~
pio yvooT €QOpUOYN GE OTOL0ONTOTE AEITOVPYIKO GOOTNH EEVTTVNG K-
YNNG GLOKEVNG OV TEPIAAUPAVEL TN AELTOVPYIKOTNTA KOt THV TANPOPO-
pNOT TOL TOPEYEL M EPOPHOYN TOV AVATTOYONKE.

®a N0era vo evyoploTom Wilaitepa tovg katnyntég k. 'empyto TTawAidn
Kot K. AAEEavopo Bakaiovdn yia tnv exifieyn, t Pondeila, odAld kol yio
TNV EUTIGTOGVVN TTOL LoV £0€1Eav G OTL £Kava.

Téhog, 0EA® VO EVYOPIGTAC® PLGIKE TOVE YOVEIG LOV Y10, TNV VTOGTAPIEN
7ov pov £det&av kai T Pondela Tov pov TPOSEEPAV GAa AVTA Ta XPOVIQ,
T AdEPPLOL OV TTOL HOL oTAON KAV, TOVG PIAOVG POV OV £JE1EAY KOTAVO-
Non Kot OAOVG TOVG OVOPAOTOVG TOV YVAPLGO KOTA T SIAPKELN TOV GTOV-
dMV LoV KOl LoV TPOCOEPOY EUTELPIES KOL YVADOELS.

Avaotooio Kovorovda
2éppeg, 2013
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Ewoayoym

H ypfion é€umvov kivntadv thnAepdvov (Smartphones) sivar TAéov vpbta-
T SodedopéVT] KOBMG KOADTTEL KOAONUEPIVEG OVAYKES TOV YPNOTAOV oL
YOG, OVAYKEG OT®MG 1 obVOEST] 6TO O10dIKTLO VA TAGH GTIYUN Kot
oTIC TANPOQopieg mov avtd mpooeipel. Ta smartphones divovv otovg
YPNOTEG TN OLVOTOTNTA GLVEYXOVS EVIUEPMONG Yo BEHOTA TOV EVOLUPEPO-
vtog tovg. [IANn0oc epapuoydv, yhddeg TAéov, Yo SIAPOPES GUYXPOVES
mhateopues (Android, i0S, Windows Phone), dwotibsvtol 6tovg yproteg
v N d1evkdAivvon| toug. Kdmoteg amd avtéc, ¥pnoyomolovy to S1adikTvo
KOl GUVEICPEPOLY BTNV EVIUEPWOGT] TOL XPTNOTN. ZVYKEKPLUEVA, O1 KEQOP-
HOYEG TOANG» OITOGKOTOVV GTH GUYKEVTPMGT] YPNCIUOV TANPOPOPIOV ATO
SLOSIKTVOKEG TTNYEG KOl TNV TOPOVGIOGT TOVG pe vay €0KOAO Kot EEKOV-
paoto Tpdmo oto Ypnotn. [IAnpopopieg 6T®G o1 TYWEG Kawsipmy, 1 To &-
onuepedovta eoppakeio eivor mwhvto ypnolues Ko enikaipec. H mopovoi-
001 TETOL®V TANPOPOPLDOV UTOPEL YIVEL LIE XPNOT| YOPTOV, DCTE O YPNHOTNG
TauTOYpova va PAETEL T BEom Tovg Kol v ETOEEAEITOL Ao TIC TPOGHETEG
Aertovpyieg TOV SLOSPACTIKMY YOPTOV OTMG 1 ANYn 0dNylidV TPog Luid
ovykekpiévn tomobecia. Ot cOYYPOVES QVTEG TPOCEYYIGEIS KOl TAGELG
podi pe po peyddn {nmon mov goivetal va £xovv avAAOYEG EQPOPLOYES,
vnp&av 1o KIvTpo Yo TNV €KTOVNOY TNG TopoVoHS EPYACIOG Kot TNV
vAoToino” €QuproYNg «COVTAVAG) TANPOEOPNONG Yo, TNV TOAN TV Xep-
POV, GTOYEVOVTAG WAAMOTO, GE L0 TEPLOYN 7OV OeV glxe yvwpioel avti-
GTOL(N EQUPLOYN KATA TO OLAGTN LA DAOTTOINOTG.

1. Yxkomog g Epyaciog

H moapodoo wroylakn epyacio £yel o¢ 0éua tn oyedioon Kot vAoroinon
gumopkov portal yio tTnv TOAN TV Zeppdv Yo EEVTVEG KIVITEG GLOKEVEG
pe Aettovpykd ovotnpo Android. Ewdikotepa, n epoppoyn mpénel va oo-
YKEVIPMVEL GTOXELN Yoo TO. appakeia (spnuepieg Kot otoyeia dievduv-
o1¢) KOl TO TPATHPLO. KOVGIH®V (TIHEG Ko oTotygin dtevbuvong) tng mOANG
TOV ZePPOV d10. LEGOV EMICNUWOV IGTOCEAIOWDV UE GYETIKEG TANPOPOPIES.
Ta otoyeio avtd, kabOG Kol N Tomwobecio TOL ¥PNOTN TPEMEL VO EMOEL-
KvOOVTOL GE S1adpacTIKO ¥aptn TG TOANG TV Zeppav. H spapuoyn O
TPEMEL VO, AVIYVEDEL OAAAYEC OYETIKEG [E TNV Tomobeaia Tov ¥pNnoTn, TV
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omoia mpémel va anewkovilel oe Tpayuatikod ypovo. [épa and T1g Pacikég
OVTEG AELITOVLPYIES TOV AMOTEAEGAV TOV APYIKO GTOYO TNG EPAPLOYNS, TPO-
oténkav 61N cuvéreln ot eEg Aettovpyieg, Yo Tepattépw Pedtioon g
AELTOVPYIKOTNTOG:

e Avvatdmra Aqyng odnyudv, aviloya pe To HECO Petapopdg (me-
C6c, pe avtokivnto, [e TodNANTO).

e Avvatdtmra mpoPoAng TV EMAEYUEVOV KATAGTNUATOV (QopuLo-
kela 1 TpaTHpLa Kavoipwy) kol og Alota, pe Ta&vopnon aileapn-
TIKA 1] OVAAOYO LE TNV OMOGTOGT TOL KOTOGTNUATOG 1| ovOAoyQ
HE TNV TN KOWGipov, av £xovv emileybel Tpoatnplo Kovoipnwy.

e Apeon tAEQOVIKN KANOM TOL Qapuakeiov mov embopel o xpn-
0TNG, OO T GTOLKEID TOV KOTAGTAHOTOS TOV gRPavilel | epap-
poyn.

2. Avaykawtntoe ™ Epyaciog

To Aertovpywkd cvotnpa Android ypnoipomoteitan 6e eKATOVTAOES EKOL-
TOHHOPLEL KIVNTEG GLOKEVEG Gg meplocdtepeg amd 190 ympeg oe dho TOV
Koopo. Eivar n mhatedppa pe 1o peyardtepo aplfud eyKatactdoemy and
0TO10ONTOTE AAAT, KO 0 aPOUOG AVTOS AVEAVETAL GUVEXDG, KVPIMG AOY®
ToV OTL gival AOYIGHKO avolkToD Kddika. Extipndton onpepo 0t kbe pé-
pa 1 ekatoppvplo ypnoteg evepyonototv Tig Android Guokevég Toug yio
TPOTN Eopa kal apyilovy va avalntodv ePupUoYEC, Talyviold Kot GAAO
ynoloko nepeyopevo (Ewova 1) [1].

Ewova 1. H advEnon tov apBpod gvepyomonjeemv android cuoksvdv

Android growth in device activations

To Android divel pio evomoinuévn TAATEOPLLO Yl T SNULOVPYIo. EQAPUO-
YOV Y10 TOVG XPNOTEG VAL TOV KOGHO, KOOMG KOl Lo 0voLyT ayopd yio
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TNV apeon davour Tovg. Me Baon TG GLUVEIGPOPEG TG KOWVOTNTOS OVOL-
K10V Aoywopkov tov Linux kot mepiocdtepovg and 300 cvvepydteg, to
Android &yet yivel ypriyopa 10 tayOTEPO AVATTUGGOUEVO AEITOVPYIKO GV-
omuo Kivntig tnAepoviog. H dtapdveln tov Android 1o €yxel KoTooTHOEL
MG OYOTNUEVO YLOL TOVG KOTOVOAMTES OAAD KOl TOVG TPOYPOLULUOTIOTES,
odMyOVTOG 68 PEYAAN avEnoT g Katavdiwong epappoymv. Ot ypnoteg
tov Android katepdalovv mepiocoTepeg amd 1,5 dioekaToppdplo EQApPLLO-
véc Ko moyviowe omd to Google Play kdbe punva. Me tovg cuvepydteg
tov, 10 Android mélel cuveydg ToL OPLOL TOL LAIKOD KOl TOV AOYIGHLKOD
MOTE VoL PEPEL VEEG OLVATOTNTES Y10 TOVG YPTOTES KO TOVG TPOYPUULOTL-
otéc. [0 Toug TPOYPOUUATIOTEG, 1) KOvoToio cuvicToTon 6T dnuovpyio
1GYLPAV, SUPOPOTOMNUEVAOV EPUPLOYADV TOL YPTGLLOTOLOVY TIG TEAELTA-
€G teyvoroyieg éEvvov kivntdv tniepdvov. To Android mapéyet dha o
amopoitnTa epyaieia yio v avantuén kopueainy epappoyoy. Alvel éva
EVIOIO HOVTELO EQAPUOYDY TTOV EMITPENEL TNV EEATAMON TOV EQUPUOYDY
0€ EKOTOVTOOEG EKATOHUVPLO YPNOTES, Yol €va VP (PAGUO TOV GL-
oKELMV, OTmg Kvntd mAépavo. kot tablets. To Android diver emiong ep-
yoAeio yuo T dnuovpyio. EQUPUOYDYV, LE OPOI0 EUEAVIOT), TOL ETOPE-
AovvTOl oo TIg duvaToOTNTEG TOV VAKOD Tov dwotifevian oe kdbe ov-
okevn|. [lpocapudler avtopata to User Interface (Ul), dote n spappoyn
va EYEL TNV KOADTEPN dUVOTH EUPAVIOT GE KAOE GUGKELT, EVD OIVEL GTOV
TPOYPOUUATIOTH) OAO TOV EAeyy0 ToL ¥petdieTar Tavm oto Ul g epappo-
NG o€ dopopeTikos TOTovg cuokevmv. To Google Play givot to xbplo
NAEKTPOVIKO KOTAOTNUO VIO TNV TOANGCT] KO SLOVOUN TOV EQPUPUOYDV
Android. Kafévag £xet to dikaimpo va mpowbnoel Tig eQapuoyég Tov 670
Google Play, to omoio divel Tov EAeyy0 Yo T0 TAOG PITOPOVV VO, TOANHOVV
(m.y. ue xk66TOC 1 YWPic) ot gpappoyés. Ot Qapproyég umopohv va dlave-
unbovv evpémg o OAO. TO MAEKTPOVIKA KOTUGTHUOTO EPOUPLOYDV
Android, yio. 0Aec GLOKEVEG 1| GE GUYKEKPIUEVO, LEPT], Y10, CUYKEKPIUEVES
GLOKEVEC, AVAAOYQ LE TIG SUVATOTNTESG TOV VAIKOD Tovg [1].

To ypaonua oty Ewodva 2 deiyvel tov apBud tov dwbéciumv pappo-
yov oto Android Market-Google Play (teievtaio evnuépoon: 25 Arnpiki-
ov, 2013) [2].

Ao To TpoavVaPEPBEVTA GTOLYELD TTPOKDATEL OTL TO EVOLUPEPOV TMV YPT|-
OTAV, 0ALE KOl TV TPOYPOLLATIOTOV, Y10 VEEG EQAPHOYEG OAOEVOL KO
avéavetal. To mepifdiiov péca 610 0moio TpaypaTonolEiTal To £pyo gival
TOAD TPOGPOPO, EOIKA Yol o EPOPLOYN GOV CUTI| TOL TPAYLOTEVETOL 1|
TOPOVCA, EPYACIL.
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Android apps on the Android market, April 19, 2013
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Ewova 2. H avénon tov apiBpot tov dwbicipov spappoydv oto Google Play

3. O@glog TOV TPOKVTTTEL ATTO AVTIV TNV EPYUGIA

H gpoppoyn mov viomombnke 6to TAaiG0 TN TOPOLGUS EPYACING TOPE-
YEL 0TO XPNoTN €VKOAN Kot ApecT TpdoPacn oe Kaipleg TANPoPopies oye-
TIKG e TO TPOTPLO. KAVGIH®MY Kot TO QOpUaKEiD TOV ZePPOV. ZVvexmdS
EVNUEPDVEL TIG TATPOPOPIES AVTEC KoL TIG TAPOVCIALEL GE £va OLOPPO Kol
g0KoAo o1 Ypnomn mePPEALOV.

Emiong, petd amd épevva mov Tpoypatomombnke g avTiGTOES EPAPLLO-
véc, mapatnpnnke 4Tl Yo To QOPUOKEID TNG TOANG TOV ZEPPDV dEV V-
ThpyYoLV TANPOPOpPiEg oE Kapia epapuoyn Yo EEVTVES KIVTEG CLGKEVEG N
TOVAJYLOTOV OEV VILAPYOLV TANPOPOPIEG GE XAPTN, EVD OV VILAPYEL KOio
EQUPLOYT OV VO, cLVOVALEL TIC 0V0 TANPOPOPIES (POPUAKELN, KOVGLLA)
€ TANPN HOPOT UE EYKLPT EVNUEPMGT|. TVVERWDC 4 EPOPUOYH TOV DAO-
moOnke ae avTY THY EPYaTia, EIVAL 1] TPOTH TOV EPYETOL VO, KOADWEL QVTO
70 KEVO.

To 6pelog Yo To dNUIOVPYO TG EPUPUOYNG Elvar 1 evaoydinon kot e&ot-
Keloon e TevoAOYieg ayUNG OYETIKEG UE TIG £ELTTVEG KIVINTEG GUOKEVEG
Kot To Agrtovpykd cvotua Android, kol pdAiota oty mepiodo avonong
TOVG G€ EMIMEDO OVATTLENG EMAYYEALLATIKOD TOTTOVL £pappoyns. H sumeipia
KOl Ol YVAOGELS TOV GLAAEYTIKOV KOTE TNV DAOTOINGM QUTNG TNG EPYOGINg
glvar évo TOADTIHO €POJI0 Yo KAOE TPOYPAUUATICT Kol UTopovV va abl-
omoinfovv Kol 6€ AAAEG EQUPUOYES, EVED SIEPELVAOVTOL TPOTOL EKUETAA-
AEVOTNG TNG TOPOVGOC EQPUPHOYNG.

4, Hopadsiypota Lyetikav EQappoyov

Agv glvar Aiyeg ot 101 VGPYOVOEG EQAPLOYEG TOV AVTIUETOTILOVY TOPO-
poto Oépata. XTIC Tapoypapouvg wov akoAovdohy Tapovcldlovral KAmoleg
amo aLTEG.
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4.1.  “Find Pharmacies” ywa Android

H eappoyy Find Pharmacies' tng Elbatrop Ltd. Awtifetar yopic k66t0G
and 10 Google Play kot éxet 61630 vo. fonbdel 6Tov EVIONIGUO KOVTIVDV
oopuokelov o omolodNToTE PEPOG TOV KOGHOV. Lotdco, dev mepiloufia-
VEL T popuokelo TS ToAns twv Zeppav. Alvel oto ypnotn ) dvvatodtnTo
avalnTnong eopLaKeiov yop® omd TV Tpéyovca BEcm Tov, 1 68 pio GAAN
TEPLOYN HEC® EVOC TOTMVOUION T EVOG TOXLOPOUIKOD KOJIKA. YTOoTNpi-
Cel AMym odnyudv, avaroya pe o péco petagopds (tefdc, pe avtokivnto,
pe modMAato). Alvet T dvvatdTNTA GTO ¥PNOTI), VO ONADGEL LEGO OO TNV
EQUPLOYT, €va QappoKeio OV dgv LIAPYEL KoTayopMuévo, oto Open-
StreetMap project’. ‘Etot, 0 ypHoTNG UMOPEL VO GUVEIGQEPEL GTV KATO-
YPOON YPTCUL®V TANPOPOPIDOV TOL UTOPEL VAL TIG XPTCLUOTOGEL OTO10G
embopeti [3].

[!\ & 2 il (5 9:50pm

Trafalgar Square

NP 2 il =1 9:52pm

Found a pharmacy that we don't
kn it or know precise
details? Help other users and
update the information here.

Asam-Apotheke

Address dlinger StraRe,
nchen

Use this address

or

Use my current location

7 SR O 57
Boots The Chemists’ &5

Location
11. 4

Update to current location

Hours open

sts N . i[21 4 | 5 | ¢ 78] °¢ 0
1.44km  Crown Point Retail Park, junction q WM ejrjtjyjujijojp
Street, Leeds, L510 1ET T ==
Tyl d i il
ylee Andrim Lt T alsld I f glhljlk]l

1.49km

National Co-Operati ;
1.50km 84-86 Lincolr 0ad, Leeds, zlxlclvibinlm

& =

I | Llocation | Add/edit = Info g = - Location (SRS

Ewovo 3. Zriypotora g epappoyng Find Pharmacies

4.2.  “Fuel Prices in Greece” ywa Android

H epappoyni Fuel Prices in Greece® (Ewova 4) e etawpeiog 4real.gr io-
tifetan glevBepa péow tov Google Play. H spappoyn eppavilel oto yap-
™ 1o Bevivaoika pe Tig younAotepeg TéG kavoipwv (Peviivng, metpe-
Aaiov kal vypagpiov kivnong), gite kovtd otn Béomn tov ypno, eite o-
movdnmote otnv EAAGSa. Ot tiuég mpoépyovral and to Ilapatnpntmpio

! Epapuoyi d1abéoun amd o Google Play oty dictvvon
https://play.google.com/store/apps/details?id=com.elbatrop.pharmacies&hl=el

2 OpenStreetMap Project oty dietfovon: http://www.openstreetmap.org

8 Epappoyi drabéoiun and to Google Play oty dishOvven
https://play.google.com/store/apps/details?id=gr.x4real.fuelprices.android&feature=search_result#?t
=W251bGwsMSwxLDEsImdyLng0cmVhbC5mdWVscHJIpY2VzLmFuZHJIvaWQiXQ..
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Twov Yypov Kavoipov tov Ymovpysiov Avamtuéng kor amd T0
WWWw.gasprice.gr [4].

ﬁ Q5@ 1200em ﬁ Vafl@ 12:10PM. ﬁ O @l @ 12:12em
earby fuel stations|

Unleaded 95

ithin 1.5 km - org

Xewpdppag 61,
Bupwvag
Tel. 2107629988

Aew@dpog TpupVNG

m 57 & Kotuwpwv
Yuntuog
TeI 2107623461

1.668€ ApOAUBSN 95 evioyupévn
Xewpappag 61, Bopwvag
" Tel. 2107629988
last updated: 17/01 08:41
[eo7]

(uu \l\ \@, "Jiﬁ

Ewéva 4. Zrvymotone s spappoyig Fuel Prices

Aewpopog
BouAwaypévng 64,
ABrjva

Tel. 2109837557

4.3. “LiveMap” yua iOS

H eappoyn LiveMap® and v Terra Mapping The Globe Itd. eivou dia-
Oéo1un yopic kd6otog and o App Store g Apple (Ewkova 5). TTepthapfa-
vetl Lovtovd onueia evolapépovtog yia:

®  cpnuepevOVTA QUPUOKEIN OE TEPLocOTEPEG amd 60 TOAEL GE OAN
v EALGSa

®  epnuepevovTa vocokoueia Yoo AOMva kot Osccolovikn avd 1d1-
KOTNTO

o TYEG VYPOV Kawsipwv yio 4.000 tepimov Tpatnpla 6€ OAN T YO
PO LLE @PLOie OVOVEDOT

[Ipoceépet duvatdTTa ovalNTNong onuei®v eVOlLPEPOVTOG:

ue elebbepn avalnmon

UE KOTNYOPIEC/VTTOKATIYOPiEC oNUEI®V EVIOPEPOVTOG

ue auto-complete Kot yopiov

90.000 onueio evorapépovtog o€ 280 Kot yopieg yio OAN T YDPO

Yroompilel edpeon dwdpoung (meln M ue avtokivinto) [5]. Ko avt n
gQuppoyn mapovctalel Ty advvapio va unv mepiiaufiver {wviavi evy-
UEPON Yo T0. papuokeio, Lovo oto Noud Zeppwv, OTMG GAIVETOL O TV

* H epappoyi sivar drabéoyun amé to app store ¢ Apple oty dietbovon:
https://itunes.apple.com/us/app/livemap/id415607850?mt=8
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Ewova 6, 6mov @aivetol to «kevo» mov vapyel 6to Nopd evolapépovtog
Kot TN XPNION TG EQAPHOYTG.

Featured Cancel

| w

—_—

Twéc  Noookopsia Oappaxeia
Xavopwy

Café bar

'
I
'
i
U

Ramateco
(HOTEL S —
o e es Ul

Faotpovop Meragopeg

Awapovn

YET:

MoAmopoc  Mpampia
Wuyaywpa  Yypwv

' ey
= i
E = Ané Current location aro POSTO DI PASTA
 —|

Super  Ahvoibeg

Market T -»

Nogokopeia  ®appaxeia

Ewovo 5. Ztrypotona g spappoyig LiveMap

I Q ®appakeia epnuepevovta -live @I

o W AR e K H
g agioix
> EFDL W amoran
preetty
‘ 9% W% Sarion oror
Nia KaAkwoiroa Woion onos

Nea Kkratia “ao Moudaves %
Nea Moudana »

& Arox =
ltockoro 1
ons

Aune i N

Ewéva 6. Ztiypotomo ané v gpappoyn LiveMap-®appaxeia 6mov gaivetar n £h-
Aewyn otorgeiov o To Nopd Xeppav

4.4.  “Pharmacy Locator” ywa Windows Phone

H epappoyn Pharmacy Locator® g etapeiog DepSoft (Eucova 7) Srati-
Betar ywpig kéotog omd to Windows Phone Apps+Games Store. Katd v
ekkivnon g gpappoyng Pharmacy Locator, | epappoyn avalntel 6Aa ta
gpnuepevovta papuokeio Kovid otnv tonobecia Tov ypnotn. Av kot

5 H spapuoyij sivor drabéoun péow oo Windows Phone Apps+Games Store oty diedBovon
http://www.windowsphone.com/en-us/store/app/pharmacy-locator/96b9853c-2470-41c7-914f-
2e897dce8816
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EQUPLOYT TapEYEL TANPOPOPTION LOVO Yo To BéXy10, pelethOnke g mpog
TN AELITOLPYIKOTNTA TNG Yo AOYOLG GUYKPLoNG. YTApYEL duvatdtnto Tpo-
BoAnc TV pappokeimv o xaptn 1 o€ Aota [6].

Pharmacy locator

Pharmacy locator

Pharmacy locator

pharmacies list detail
i & il VAN DE VELDE VAN DE VELDE
EverEm S“ Scandinaviéstraat 150
P 9000 GENT Scandinaviéstraat 150
g 9000 GENT
4
DELBOO A. 092511167
2 9 Gentbruggestraat 65
we T 9040 SINT-AMANDSBERG 0.75 km
"2 R - )
% fent Destelber
MERTENS N
301

Sint-Jacobsnieuwstraat 15
9000 GENT

DE PANNEMAEKER N

Ewéva 7. Zrrypétona g epappoyiig Phamacy Locator

45.  “Petrol Price Finder UK” ywo Windows Phone

H eoppoyn Petrol Price Finder UK® g etarpeiog trandaDesign (Eucovo
8) eivar droBéoun yowpic kd6oTog péow tov Windows Phone Apps+Games
Store kot TpoPaiiel g xaptn T TPATHPLO KAvoinwv g AyyAlog kot di-
VEL GTOVG XPNOTEC TNV OLVATOTNTO VO EAEYEOLY TNV TN TOV KAVGIU®V.
Ta dedopéva Tpoépyovton and http://whatgas.com/. Kot og avti v mepi-
TTOCYN OV KOl 1 EQUPUOYN OVAPEPETAL GE OAAN YOpa peAeTnOnKe omd
TAEVPAG AELTOVPYIKOTNTAS Y10, AdYOVg oVYKpong [7].

8 H epapuoyi sivar Siobéonun péow tov Windows Phone Apps+Games Store oty Si1c660vvon
http://www.windowsphone.com/en-us/store/app/petrol-price-finder-uk/039959ce-1b5b-e011-854c-
00237de2db9e
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Ewéva 8. Zriymorovne g spappoynig Petrol Price Finder UK

Updated Within:

©®

Ton
Bidbor

H Baown) dopun ¢ epyaciog

Kepaiawo 1: Ewcoymynq — Xto kepdlato ovtd mepLypdpeTal o
TPOPAN A TOV avTIUETOTICEL 1] Epyacia, 01 AOYOL TOV TaPOLGIALEL
evdlopEpov (okomds, avaykodTnTa, oPEAN) Kot Topovoldletat
TEPUMNTTIKA 1| TPOGEYYIoN oV aKoAoLONONKE. Avapépetar T€Aog
0mo100MTOTE GUUPOAN OTNV EMOTHUN KOl YVOCT €XEL VO, EMIOEIEN
n exndévnon g epyooiag. Emiong avapépoviar dihec epyacieg
mov oyetiCovtol pe to Bépa Kot o TpOmMOG Ue Tov omoio ExeL MoM
OVTIHETOMOTEL b GAAOVG.

Kepdlorwo 2: Android kot avantoén £@oppoy®dv — 10 KeQa-
Aoto owtd mopovstaleTal avoAVTIKA OA0 TO Be®pNTIKO Kot TP
KTkd vdPabdpo mov amorteiTor yloo TV LAOTOINGT TNG EQPAPLLO-
yédv Android kot £181KOTEPA TOL AOYIGUIKOD TG TOPOVGOG EPYOL-
clog.

Keopaiaro 3: Meprypoapn mpoteivopevng Avong — 10 KePAAAL0
aUTO TEPLYPAPETAL OVOAVTIKA 1) AELTOLPYiD AOYIoUIKOD TNG EPYQ-
olog, TapovslalovTal 1 OPYLITEKTOVIKY KOl O GYESIUGLOG TOV KOl
YIVETAL EKTEVIIC GYOMOGHOG TOVG LE OYNUOTA, EKOVEG, TIVOKEC,
Sypappato. Akoun TepAaUBAvETOL TOPOVGINGT) TN EQPOPLOYNS
Kol LEAAOVTIKEG EMEKTACEIS Kol PEATIOOCES TG AVoNG mov €XEl
dobet.

Biphoypagio — X10 Ke@dAaio avTtd Tapovstaletal OAN 1 GYETIKN
Biproypaeio amd Olo To KEQUAOLO.

Hopoaptipata A: IInyaioc Koowag E@appoyis — Xto mapdp-
TNUO QVTO TEPLEYETAL O TNYAIOC KOSIKAG TNG EPAPUOYNC.
Hapaptipate B: AvéartoEn android gpappoyiig pe mpopoin
xépt — 10 MOpdpTHA 0WTO TEPAApPivovTal 0dnyieg Yoo TNV
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vlomoinomn wag aning epoppoyne Android pe udévn Asttovpyio
Vv TpoPfoin evog dtadpacticol xap.
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Android kKot avartoin eQoppoy®v

1. To Aertovpyiko cvotnpua Android

To Android givar éva Aettovpykd cOGTNUA AvOLYTOD KOIIKA, Paciopuévo
070 Linux, yio opntég cuokevég 6mmg smartphones kot tablets. Tov [ov-
Ao Tov 2005, n Google e€ayopace v Android Inc, pio pukpn etapeia pe
é0pa 1o Palo Alto otnv California tov HITA. Exeivn v enoyn eldyiota
NTav yvootd yo 115 dpactnprotnteg e Android Inc, ektog tov Ot avé-
TTVOGAV AOYICUIKO Yo, KvnTd TAEpava. Xtnv Google, n opdda pe emt-
kepaing tov Andy Rubin avértuée o mAateoppo mov otnpiletoar otov
mopnva Tov Linux, tnv omoio mpo®dOncav pe tnv mopoyn evog EVEMKTOL,
avafoduiciuov cvotuotog. Apyotepo avoamtoydnke amd v Open
Handset Alliance, n omoia eivon o kowvompaio etoupidy AOYIGUIKOD,
kataokevng hardware ko tAemkovavidv, ol omoieg oyetilovral pe v
avamtuén Kot eEEMEN avolyTdV TPOTOT®V OTIG (OPNTES cvokevéc. H
TPOTN TOPOoLGioon TG TAATEOprac Android éywve otic 5 NogupPpiov
2007, mopdAinia pe v avakoivoon tng idpuong tov opyavicpov Open
Handset Alliance. To tpdto thAépwvo pe Agrtovpyikd cvotnuoa Android
givar to HTC T-Mobile G1 (Ewoéva. 9) kot fynke oty ayopd tov OKtod-
Bp1o Tov 2008 [8],[9].

Ewéva 9. To np®to Android-powered tniépmvo, HTC T-Mobile G1
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Tov lavovdpro tov 2010, n Google &exivinoe v oelpd GLOKELGV
Nexus, o cepd and smartphones kot tablets pe Aettovpywkd cvotnpa
Android, mov katockevdlovtar amd €TOPO KATOGKELOOTN YW TNV
Google. H HTC ovvepydotnke pue v Google yio vo. kukAo@OpNceL 10
npwto smartphone Nexus, to Nexus One (Ewodva 10) [8],[10]. H oceipd
éxel éktote evnuepmBel pe vedtepec cuokevég, dmwg o Nexus 4 AL ®-
vo ka1 To Nexus 10 tablet, To. omoia katackevdotnkay amd v LG kot
Samsung avtiotoya. Ta Nexus tnAépava kot Tapriéteg g Google, emt-
detkvoouy Tig vedtepeg ekdooelg Android, kaBdg xon to vedtepa yopo-
KTNPLoTikd vikoo [8].

Ewova 10. To tpdto Nexus tnriépmvo, HTC Nexus One

H Google dnpooievoe to peyolvtepo pépog tov kadka Tov Android vo
Tovg dpovg TG Gdewog Apache, piog eledbeprng Gd€0g AOYIGUIKOD, TOVL
EMTPEMEL 0TO AOYIGHIKO Vo TportomomOel eevBepa ko vo dtaveunOel amod
KOTOOKEVUOGTEG GUOKELDV, TAPOYOVS OGVPLOTNG EMKOVOVING KO TPO-
ypoppotiotés. EmumAiéov, 1o Android £yel uio peydAn kowotnto mpo-
YPOUUATICTOV TOV OVOTTOGCOVV £QAPLOYES (apps), TOV E€MEKTEIVOLY TN
AertovpykdmnTo TV cvokev®v. Tov Oktafplo tov 2012, vanpyav mepi-
mov 700.000 dwbécipeg epappoyég yio Android, kot o ekTipdpevog opio-
uog TV EQPAPUOYDV OV pETOQOpTOONKaY arnd to Google Play ftav 25
Sdroexatoppdpia [8].

To mAdvo didyvong mov viobethOnke enétpeye oto Android yio va yiver n
O EVPEMG YPNOLUOTOLOVUEVT] TAATOOPLA Y10 EEVTVEG KIVITEG GUOKEVEG
oToV Koouo, Eemepvavtag ota, TéAN Tov 2010 to Symbian ¢ 10 Aoylopkd
NG EMAOYNG TOV ETOPELDV TEYVOAOYIOG, TOL YpeldlovTol Eva YOUNA0D
KOGTOVG, TPOCAUPUOGILO, ELAPPD AEITOVPYIKO GUGTNUA YL CLGKEVES V-
YNNG TEYVOLOYING, OTOPEVYOVTOC TNV €K TOV UNdeVOS avamtuén. ¢ amo-
TEAEGLO, TTOPA TO YEYOVOG OTL OXESLAGTNKE OPYIKA Yo KIvNTd TNAEP®VA
Kol TOUTAETEG, YVOPLIoE TPOGOHETEG EQUPLOYES Y10 TNAEOPAGELS, KOVOOAES
TOLYVIOIDV, YNOLOKES QOTOYPOPIKEG LUNYOVES Kol GAAe nAekTpovikd. H
avoyt evor Tov Android €yel evBopphvel mepaltépm pio PeyaAn Kowvo-
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TNTO TPOYPUULOTIOTAV, VO, YPTCILOTOL00V TO AOYIGUIKO OVOLYTOD KMOTKO,
¢ BelEAI0 Yo T project Tovg, Ta omola TPOoGHETOVY VEA YOPUKTPLOTIKA
Y TPOY®PNUEVOVS ¥pNoTeS, 1 €lodyovv 10 Android o ocvokevég
7OV eMmionpo. eiyav KUKAOQEOPNGEL pe GAAO Aettovpyikd cvoua [8].

To Android eiye ota péoa tov 2012 éva maykoéopo pepidlo ayopds
smartphone 75% , pe 750 exatoppvplo GUCKEVEG va. €xovv evepyomotn et
670 obvolo kot 1,5 exatoppvplo evepyomomaoelg ava nuépa. H emtruyia
TOV AELTOVPYIKOD GUGTHUOTOG TO £XEL KOTOGTNOEL GTOXO Y10 SUTADUOTO
gupeotteyviog o¢ LEPog TV Agyopeveov "smartphone warsy petald tov
ETAPEIDV TEYVOLOYiOG [8].

1.1. H dowena@n Tov Android

H Siemaen ypriom tov Android Boociletol otov GQUEGO YEPIGUO YPNOIUO-
TOLOVTOG TIG E1I6O00VG APNG TOV AVTIGTOLYOVV GE TPUYUUTIKES EVEPYELEG
OTMG TO GUPGLO, TOV EAAPPV XTLTO, TO TGIUANO KOl TO OVTIGTPOQPO TG~
umnua yuo va xelpileton to, ovtikeipeva oty o06vn. H avtamoxpion otig
€10000V¢ TOL ¥PNOTN EIVOL GYESICUEVN VO EIVOL GUECT] KO VO TOPEYEL
éva ehypnoto mepPEAlov apng, GLYVE ¥PNCILOTOLOVTOS TIG dUVATOTNTESG
d0OVNONG TNG CLOKEVNG VO TTOPEYEL UTIKN avAdpaon oto ¥pnotn. Ecwre-
PIKO VAIKO (OTTMG YUPOCKOTL, EMTAYVVCIOUETPA Kol alodnTpeg £yyvTn-
TOG) XPNOOTOIEITAL AmO OPIGUEVES EQUPUOYES, DGTE VO AvTOTOKPLOoDY
o1l TPOGOEeTEC EVEPYELEC TOV YPNOTI, OTMG 1 TPOCAPUOYN TNG 000vINg
amo KOTakOpLEN 6€ 0pllOvVTIo. OVAAOYO LE TOV TIPOGUVATOAIGUO TNG GL-
OKEVNG, 1] SLVOTOTNTO TOL YPNOTN VO KaTeLOOVEL Eva dynua G £va oy ®-
VIOTIKO TToyvidl TEPIGTPEPOVTAG T GLOKEVT], TPOCOUOIDVOVTAG TOV EAEY-
%0 €vOc Tipoviov [8].

Ot Android cvoKEVEG TPAYUOTOTOOVV €KKiviiom otV opyiki 006vn
(home screen), to kbplo onueio mAoNyNoNg Kot EVNUEPOONG TG GL-
OKELNC, TO 0moio lval TAPOUOL0 LE TNV ETPAVELD EPYAGING TOL VITAPYEL
6T0VG LVoAOY1oTEC. Ot apykég 000veg Android cuviBwg amoteAovvral
amod €KOVIOl TV EQOPUOYDYV KOl UIKPOEPOPUOYEG TOL KOAOVUVTOL
widgets. Ta gwovidwa T@v gpapuoy®v EEKIVOUV TN GYETIKN £QOPUOYN,
evo to widgets eppavifovv Lovtavd, TAnpogopic, mov amoITEL AVTOUATN
EVNULEPMOT] TOL TEPIEXOUEVOV, OTG 1) TPOPAEYT TOL KOIPOV, TO. EIGEPYO-
peva email Tov ypnotn Ko Tithot e1dncemv anevbeing otnv apykn 006vn.
H apyikn 006vn umopei vo omoteheiton amd peptkég oeAides, OOV 0 YPN-
om¢ umopel va tepmyn0ei, oépvovtag o€l 1 aplotepd puetald Tmv oeri-
dwv, OAAG Kol VO TPOGAPUOGEL TNV EUPAVIOT] TNG OAVOAOYW LE TIG TPOTL-
pnoeis tov. Epappoyég tpitov mov dwotibevion oto Google Play 1 og G-
A0 KOTOGTLOTA EQOPUOYDV, HTOPOLV VO, AAAAEOLY EKTEVMG TO B TNG
apyKNg 000vrg, akoua kol vo piunBovv Ty eueavion GAA®V Agttovpyl-
K@V cvotnudtev, 6mwg o Windows Phone. Ot nepiocdtEpOL KOTAGKEV O
0TEG, KOl KAmO101 hpoyol acVPUATNG EMKOVOVING, TPposapudlovy v
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gUPAvioTn kal TV aictnon t@v Android cuokeLVOV TOLG OOTE Va dl0Po-
POTOLOVVTOL OTTO TOVG AVTAY®OVISTEG [8].

¥10 mhve pépog g 000vng Ppicketan pia umdpa kotdotaong (Status bar),
7OV OElYVEL TANPOPOPIEG Y10L TN CLOKEVT KOl TN GVVOESIUOTNTA TNG. AV
N ypoupn katdotaong propel va "ovpbel" Kdtw, ylo va anokaAdyel pa
006vn kowomnomoewv (notification screen), 6mov ot epappoyég euPavi-
Couv onpoavTiKég TANPOQOPIEC N EVIUEPDGELS, OTMG 1) €100T0INCT VEOL €-
mail 1 SMS keyévov, pe évav TPOTO oL OgV S1OKOTTEL 1] EVOYAEL AUEGQ
TO YPNOTN. Xe Tahodtepes exdooelg Tov Android ot ev Ady® Kotvomoun-
GELG Umopovcav va emtheyfodv and To ¥pNoT, AGTE Vo AvoiEEL 1| OYXETIKY
EQUPLOYT, OAAG HE TPOCEUTES EVNUEPDGELS TPOOTEONKAV PEATIOUEVEG
Aertovpyies, Ommg T dvvatdTnTo KANoNG £vOg apBpol angvbeiog omd v
€100TOINGT TNG AVATAVINTNG KANoNG Y®Pig va xpetdleTon TO AVOLyHo. TOV
Tapadvpov KANoNg popuoydv mTpmta. Ol KOWOTOWGELS TOPAUEVOLY
oV 006vn xowvomomoemv, UExpt va defactovv N va amoppipbodv amd
t0 ypnot [8].

1.2 E&mén Tov Android

To 1otopkd ekddoemv Tov Android Aettovpyikod cvotuatog Eekivnoe
ue v kuklogopia tov Android beta to Noéuppio tov 2007. H npdn
eumopikn €xdoomn, Android 1.0, kukAoeopnoe 1o LemntéuPpio tov 2008.
To Android givar vtd ocvveyr avamtoén amd v Google kot v Open
Handset Alliance (OHA), kot éxetl yvopioel pio oelpd evUeEpOCE®Y 6T
Béon Tov AettovpyKov GLGTHUATOG OO TV APYIKT KVKAOPOpia Tov. Av-
TEG 0L EVNUEPOUEVEG €KOO0ELG cuVIB®G dlopOHdVOLY COUAIOTO Kol TPO-
obétovv véeg duvatdtnteg [11].

Ao tov Ampido tov 2009, ov Android ekddcelg Exovv avomtuybel vTd
KOOKN ovopacio kol kKukAoeopnoav oe aipapntikn oegpd: Cupcake,
Donut, Eclair, Froyo, Gingerbread, Honeycomb, Ice Cream Sandwich kot
Jelly Bean. And 10 2013, v omd 500 ekatoppdplo EVEPYEG GLOKEVEG
ypnoponoovy to Android OS o€ 6Ao Tov KOcpo. H mo mpdseatn onpa-
vtk Android gvnpépwon ftav n Jelly Bean 4.2, n omoio kukho@oprce
oT1g eumopikég ovokevég to Noéuppro tov 2012 [11]. Ztig mapaypdeovg
OV 0KOAOVOOVV avaPEPOVTOL PACIKG YUPAKTNPIOTIKE TOV KLUPLOTEP®V
€k000EMV TOL AELTOLPYIKOV cuoTtipatog Android.

1.2.1. Android 1.5 Cupcake (API level 3)

H éxdoon “Cupcake” (Ewova 11), Baciopévn oto Linux Kernel 2.6.27,
napovctdotnke otig 30 Ampidiov tov 2009. H evnuépmon mephappavet
OPKETA VEQ YOPOKTNPLGTIKE KoL TG Tpomomtooelg oto Ul:

e  YroompiEn Widget (pviatodpeg omd eappoyéc ot omoieg pmo-
povV va evoUaT®BOUV G GAAEG EQAPUOYEC OTMG T.Y. OPYIKN
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1.2.2.

006vn ka1l va dEXOVTOL TEPIOSIKEG EVIUEPDOELS) KOl SVVATOTNTO
TPOcONKNG PaxéA®V otV apyikn o0ovn.

Avamapayoyn kot gyypaen Pivteo e MPEG-4 kot 3GP popeéc.
Xpnon Agrtovpylag aviypa@n-emkOAANGT KOl OTIG €QPAPUOYEG
TEPUYNONG SLOSIKTVLOV.

Apyeio KoTOypaPNg KANCEDV HE CLYKEKPIUEVT] MUEPOUNVIDL KOl
Opa. Kol TPOcPaon HEsH amd TO apyElo avTd OTn KoPTEAD Kd-
TOL0G EMOPNG.

Ewcovikd minktpordylo pe mpoPreym AéEemv.

Ynootpién Bluetooth A2DP kot AVRCP.

Emioyn avtopatng tepiotpoeng o0ovnge.

Avvatomta avefdopatog eotoypaidv oto Picasa kot Bivieo
oto YouTube angvbeiog and to kivneo [11]

Ewovo 11. To hoyotvmo Tov Android 1.5 ""Cupcake"

Android 1.6 Donut (API level 4)

H éxdoomn “Donut” (Ewoédva 12), Baciopévn oto Linux Kernel 2.6.29, mo-
povcldotnke otig 15 Xentepfpiov tov 2009. v evnuepopévn €kdoon
TePIAaUPAvovVTOL TOAAG VEX YOPOKTPIGTIKG.:

Oovntikn avalnmon kot avaltnon KeWEVov omd TNV apyKn
006vn og 6eMd0dEIKTEC, EMAPES KOt S10TKTLO.

EvkoAdtepn avalimon oto Android Market (Google Play) ot
duvatotnto epEdvions oTydTuT®V 000vng g kdbe gpappo-
me.

Epappoyég Xviloyng, Potoypagtkiic Mnyoavig kot Bivieo -
PMG OAOKANPOUEVES IE YN YOopOTEPT TPOGPOCT OTN KAUEPQ.
AvvatodTTo, TOALUTANG ETAOYNG POTOYPAPIDOV OO TNV EPAPLLO-
1 ZuAloyn| yia Sloypaen 1 petakivnon.

Ynrootmpién texvoroyiog CDMA/EVDO, 802.1x, VPNs kot text-
to-speech.

YrootipiEn 0bovav avarvcemg WVGA.

Beltioon tayvntag otig epapproyég avalntnong Kot KApepogs.
Gesture framework kot epyaieio avantuéng Gesture Builder [11]
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1.2.3.
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Ewova 12. To hoyotvmo Tov Android 1.6 ""Donut™

Android 2.0 Eclair (API level 5)

H ékdoon “Eclair” (Ewodva 13), Baciopévn kar avti otov Linux Kernel
2.6.29, mapovoidotnke otig 26 OktwPpiov Tov 2009, eved tov lavovdplo
tov 2010 gnavekdodnke og Android 2.1 (API level 7) Eclair (MR1). TTgpt-
glauPoave:

Avvatdomta mpoodnkng molhomiov Aoyaplacumv email o pia
GUGKELT KOl GUYYPOVIGUO LE TIG ETAPES.

Yrootpién Bluetooth 2.1.

Avvatotro, avalnong ota arodnKevpéve, UNVOLOTO KEWWEVOD
(sms) ka1 pnvopata ToAvpécmy (Mms).

AvvatdtnTo, ETAOYNG TNES QVTOUATNG SLOYPUPNG TOAOTEP®Y WUT|-
voudtov 6tay Eemepaotel Eva Kabopiopuévo oplo.

Néo yapoKTNPIGTIKG 0T KAUEPO OTMG: VIOSTHPIEN POTOYPAPL-
KoV QAaG, YyNowko Covy, Agttovpyio, OKNVNG, 100pPoTic AEVKOD,
€0 YPOUATOS Kol MACI0 eoTioong.

Bektiopévn toydtnto SaytuAoypaenong oTo EIKOVIKO TANKTPO-
AOy0, pe Ae&ikd mov cvumeptlouPavel TPOTAGEIC KoL OVOUATO
EMAPDV.

Avaveopévn diemaen ypnom (Ul) oto mpdypaupe mepuiynong
SlodkTVOL pe pIKpoypagieg oeldodeiktav, peyébuvon dumiov
ayylynotog kot vrootypén HTMLS.

Beltiopévn toydnto tov vikoo (hardware) kat avovempévn t-
EMOPT PNOTN.

Yrootpién meptocotepwv peyedmv 00ovng kot aviivong, e Ko-
AbTEPT ovaloyio avtiBeong.

Beltiopévo Google Map 3.1.2.

Avvozotnta ovtiinyng Multi-Touch [11]
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1.2.4.
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Ewovae 13. To hoyotvmo Tov Android 2.0 "Eclair"

Android 2.2 Froyo (API level 8)

H éxdoon “Froyo” (Ewoédva 14), Baoiopévn oto Linux Kernel 2.6.32, mo-
povcldotnke otig 20 Maiov tov 2010. [leprelapPave:

BeAtiotonoinom g taydTnTog Tov AEITOVPYIKOD GUGTHUATOG, TG
Suyelptong pvnun Kot g YEVIKNG AmOd00oNG.

Evooudtoon tov Chrome V8 JavaScript otig epapuoyéc mepti-
YNONG S1adKTHOV.

Beltiotonoinon tayvtnrag epapuoydv pécm tov JIT (Just-In-
Time compilation).

YrootpiEn tov C2DM (Android Cloud to Device Messaging).
Avapabuicpévn vroompiEn Microsoft Exchange cvpmepiiopfo-
VOLEVOV TMV TOAMTIK®V 0CQOAEING.

USB Tethering kot Aettovpyio Wi-Fi Hotspot.

Beltiopévn epapuoyr Launcher pe cuvtougdoeig yia tig epoppo-
YEC TNAEQPMVOL KOl TIG TEPMYNOTG OLALOKTOOV.

[MpocOnkn emAoyng Yo TNV anevepyomoinon tng npdcsPacng de-
doUEVOV HECH KIVITNG TNAEQPOVIOG.

Avapaduion tov Android Market pe duvatdtro avtépatov gvi-
LEPDCEMV.

IpAyopn| petdfoocn avapeso ot YAMOGEG TANKIPOAOYIOL Kot
ot AeEIKA.

DdovnTikn kAo Kot kowvn xpron enapodv pécw Bluetooth.
YrootipiEn opduntik®@v Kot aA@oplOunTik@v Kodkov TpocBo-
ong.

Avvatotro avefdopatog apyeiov HECH TOV EPAPUOYDY TEPL-
YNoNG dadKTHOV.

AvvoToTNnTo EYKOTAGTACT|G EQAPLOYDV GTNV KAPTO UVILNG
Yrootpién Adobe Flash.

Yrootpi&n é€tpa peydhmv PPI (Pixel Per Inch) obovav omwg 4
wtoov 720p [11]
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Ewéva 14. To Moyétvmo Tov Android 2.2 "'Froyo™

Android 2.3 Gingerbread (API level 9)

H éxdoon “Gingerbread” (Ewdvo, 15), Baciopévn oto Linux Kernel
2.6.35.7, mapovcidotnke ot 6 AekeuPpiov tov 2010, vy To Defpovd-
pto tov 2011 enavekddOnke oe Android 2.3.3. ITepedapPoave:

Mo a6 xan Tayd User Interface.

Yrnoot|pién moAd peydimv peyebov obovdv kol avaAvong
(WXGA xot mhvem).

[poeykoateomuévn vrootpién yia SIP (Session Initiation Proto-
col) VolIP (Voice over Internet Protocol) miepavia.
I'pnyopdtepn kot mo €Eumvn elcaymyn KeWévou péca amd 1o €1-
KOVIKO TANKTIPOAOY0, pe HEYOADTEPT axpifela, pe KaAVTEPEG
TPOTEWVOUEVEG AEEELG KOL [LE TNV EMAOYY| EICAYWYNG KEWEVOL Wé-
oM TG POVNTIKNAG AELTOVPYiaG.

Avovenuévn Aertovpyio avtypaQnG-emtKOAANGNG G OAO TO Agl-
TOLPYIKO GUGTNUO KOl OTIG EQAPLLOYEG TOV.

Yrootpién NFC (Near Field Communication).

Néa nymkd e@é.

Epappoyn Download Manager ya to katéfacupo apysiov omod
email, Tepuynt d1adiktHoL 1 0TOLdNTOTE GAAT EQUPLLOYT.
[poeykateomuévn vrooPlEn Yo TOAAATAEC KOUEPESG GTI GL-
OKELY.

YrootpiEn WebM/VP8 yia avamapaywyn Bivieo kot AAC ya
KOOIKOTOiN o™ Y0V,

BeAtiopévn dwayeipion evépyelag pe KaAvteprn Swiyeipion tw@v
EQUPLOYDOV TTOV KOTOVAAMVOV EVEPYELD OO T GLOKELN Yo LlE-
YOAO ¥POVIKO SLOCTNUA aKOpO Kol OTAV PPLoKOTOV GE KOTAGTAON
YOUNANGS Aettovpyiog.

AvEnuévn voot)piEn yuoo TNV OVATTLEN KOSIKO TOL AELTOLPYL-
KOV.

AlMayn oand YAFFS (Yet Another Flash File System) og
ovoTnpa apyeiov exts.
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e Bektioon Myov kol YpoeIKOV Y10, TOVG TPOYPOUUUOTIOTEG TOLYVL-
Suwv.

o llpoeykateoctnuévn vrootNpiEn ywo TEPIGCHTEPOVS OUGONTIPES
(6mwg yopookomo Kot PapOUeTPo).

o Avénpévn amddoon pe v TALTOYPOVN GLAAOYN Kol dlarypagel
TOV AVTIKEWLEVOVY OV deV glval TALOV YPNGILO amd TO TPOYPOLLLO
[11]

Ewova 15. To Aoyotvmo Tov Android 2.3 "'Gingerbread"

1.2.6. Android 3.0 Honeycomb (API level 11)

H éxdoon “Honeycomb” (Ewéva 16), PBaciopévn oto Linux Kernel
2.6.36, mapovcidotnke otig 9 Maiov tov 2011,pe v Wotepdnra OtT1
wpoopldtav anokAeloTikd yia tablets. Ot aAhoyég mov €ytvav oty €kdo-
on ot £LOoLV Vo Kdvouv Kupimg pe ™ PeAtioon g vmooTtHPENG TV
tablets:

o Enovaoyedloopévo gikovikd TANKTPOAOYIO Y0 OMOTEAECLOTIKO-
TEPT, YPNYOPOTEPN Kol aKPPESTEPT TANKTPOAOYN O GE UEYUAD-
tepeg 000veg.

e [lio amhomomuévn kot mo £Evmvn Asttovpyia  OvVTLYpaQnG-
EMKOAANOTG.

o Avikatdotoorn mopafOpwv L KOPTELEG GTNV EQPAPUOYY TEPI-
YNOoNG SAKTHOL Kot SUVATOHTNTA AVAOVVUNG TEPUYTONG.

e ['pryopn mpocPacmn ot KAPEPH KOl GTO XOPUKTNPIOTIKA TNG (&-
otiaon, erog, COup, UTPOCTIVI KAUEPT, K.OL.).

o AvvatdTTa EULPAVIONC POTOYPUPLOV Kol GAUTOVU GE ArTovpyia
TNpNG 006v.

e  Yrmoompién Pivieo-cuvopkiag (video chat) péow tov Google

Talk.

I'pnyopodtepn amdd00m TOL LAIKOD cuothuatog (hardware).

YmootpiEn mOALTOPVOV ETEEEPYACTMV.

AvvatdtnTo KpUTTOYPAPNoNG OA®V TOV E00UEVMOV TOV XPNOTI.

Néa mapabvpa demapng ypnotn (Ul) yro kodvtepn opydvoon kot

€VPEDT] EMAPADV KOl UE OTMOTEAECUATIKOTEPN TPOPOAT| KOl Opyd-

37



Android ka1 avédrroén epapuoyidv

1.2.7.

VOOT TOV UNVupdTev email, mov enTpénel 6Tovg ¥pNoTES VoL EML-
AEEOLV TOVTOYPOVA TEPIGGOTEPA OO £VOL UNVOLLAL.

Beltioon otoifoag HTTPS pe v évdel&n ovopatog S1oKopioTh
SNI (Server Name Indication) [11]

P

!

Ewéva 16. To Loyétvro Tov Android 3.0 ""Honeycomb

Android 4.0 Ice Cream Sandwich (API level 14)

H £éxdoon “Ice Cream Sandwich”, Baciouévn oto Linux Kernel 3.0.1, na-
povcldotnke oTig 19 OktopPpiov tov 2011, IeperdpPave:

Evkolotepn omuovpyio gaxéiov ue tn Aertovpyio drag-and-
drop.

ITo mpocapudco Launcher.

BeAltiopévog TNAEPOVNTAG HE IKOVOTNTA VO ETLTAYVVEL 1] VO EML-
Bpadvvel o umvopata Tov.

Ikavotto Aqyng otrypoturmy 006vng (Screenshots).

Aopbmon Tov GEAAUATOV TOL TANKTPOAOYiOV.

Avvatotnra tpdoPaocng oe epappoyég anevbeing amd v 006vn
KAEWONOTOG.

Beltiopévn Aettovpyio ovilypagng-emikoOAANGC.

Face Unlock, pa Aettovpyio mov emttpénel otovg ypnoteg vo Ee-
KAEWDVOLV T KIVITA TOVG UE AOYIGIKO OVOYVOPLONG TPOCMHITOV
Kol pe v tpovmodeon PEPara va vITAPYEL OTN GLGKELY| UTPOOCTL-
V1| KApEPQ.

Néo epoppoyn meptynong Oadiktoov pe v vrootpin Tov
Google Chrome 1 omoio. avti yio véa mapdBupo euedvile Kapté-
Aeg, ne péyloto apOpd kapteAdv 16 Kaptéies.

Emioyn otig pubuiceig mov mpogidonoiel to ypfotrn 0Tt TANGLalet
€va oLYKEKPIUEVO Oplo ypnomg dedouévev (Tov €xel opicet o 151
0Q) ka1 TV anevepyomolel Otav vrepPel to 6pto.

AvvotdtnrTo Vo KAEIVEL TIG EQUPLOYES TTOV TPEYOLY GTO TOPOUCKN-
V10 KOl KOUTOVOADVOUY 6ES0UEVOL.

BeAtiopévn epappoyn g képepag Pe: PNoEVIKT VoTEPNOT KAEL-
OTPOV, AELTOVPYIO TAVOPUUIKNG POTOYPOMING Kol duvaTOTNTO
ypnong Covp katd Vv gyypaen Pivteo.
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1.2.8.

[IpogykateoTuévo TpoOYpapLo eneEepyaciog OTOYPAPIDV.
Avavémon ¢ gpoppoyng People, e cuyypovicpo tov enapmv
HE Ta OEOUEVE TOVE OO T, KOWVMVIKA STKTLO.

Metapopd dedopévov Peta&d CUGKEVAOV LE TN YPNOT TOV GLGTH-
potog NFC (Android Beam).

Yroompién g popeng swdvag WebP mov €xet va kdvel pe
ouuUTiESN NG EIKOVAS YOPIC OTMAELES.

Agrtovpyia mov emTpENMEL dVO GLOKELEG v cuvdebovY peTa&d
ToVG HEcm aovppdtov diktvov (Wi-Fi Direct).

Eyypaon Bivteo vyning sukpivelag (1080p) [11]

Ewéva 17. To hoyétvmo tov Android 4.0 ""Ice Cream Sandwich™

Android 4.1/4.2 Jelly Bean (API level 16/17)

H éxdoon “Jelly Bean” (Ewova 18), Baciopévn oto Linux Kernel 3.0.31,
Kvkhopdopnoe otig 27 Tovviov tov 2012 oty ékdoon 4.1 kou otn apyote-
po emavekdodnke oty ékdoon 4.2. [epredapPove:

Enavaoyedioopévo Ul ko widgets yia ypnon oe tablets kot og
smartphones.

Néeg duvatdtnreg HEC® TNE KAUEPUC.

AvvatdTTO, ATEVEPYOTOINONG TOV EWOOTONGEMV U0 EPAPUOYNS
Y0l LU0 GUYKEKPLUEVT TTEPT0DO.

Yvvtopedoelg kot widgets pmopohv avtopaTo Vo avadtaToyTody 1)
HEYEBOLGS Y10 VO DOTE TA VEX GTOLXELD VL Y®POVV oV ApyLKn
006v.

Avvorotnta petapopds dedopévov pécm Bluetooth yia to An-
droid Beam.

Beltiopévn povnrikn avoalitnon.

Néa epapuoyn avalntnong Google Now.

To dwbéotuo Tpoypappa tepiynong Android ovtikadictoton pe
v Android mobile £k6oon Tov Google Chrome, 6715 GVGKEVEC
pe mpoeykateotnuévo to Android 4.1.

Yroot)piEn molhanddv Aoyaplacudy xpnotov (yia tablet uovo).

39



Android ka1 avédrroén epapuoyidv

e Yrnoompi&n npoPoing oe eEmtepikn 006vn uéow wi-fi.
o [IpocHnkn vémv Aettovpyldv KAEWB®OUATOG 000VT|G.

e Group Messaging.

e Beltiopévn povntikny avalrtnon.

o Enavaoyediacpéves e100ToINMGELg TOV g@opproymv [11]

Ewdéva 18. To Loyétvmo Tov Android 4.1 "Jelly Bean™

1.3.  H Apyprexrovukn Tov Android

Ytov mopfva. g Thateoppog Android, ortwg mapovoialetol oty Ewdva
19, Bpiokeran éva Linux kernel to omoio givar vrevBuvo yia ) dwoxeipion
TV 00NydV cvokev®v (device drivers), tov éleyyo TpdcPoocng oTovg To-
POVLG TOL GUGTNUATOG, TN SLXEIPIOT] LVIUNG KoL TIC AOUTEG VINPEGIEG TTOV
TapEXEL EVOL AELTOVPYIKO cuatnpa. XTovg device drivers cuyKataAéyovtal
avtoi g 006vng, tov WiFi, g kduepag, Tov fyov k.o [12],[13].

‘Evo. emimedo ynAdtepa Ppickovtar ot PiAodNKeC TOL GLGTAOTOC TOL
etvon ypappéveg oe C+H+ kon meprapfavovy v OpenGL, v SQLite,
Media library x.a. Ot gpappoyég mov tp€xovv o€ po EEumvn Kivnty ov-
OKELT Umopolv va &yovv mpocPact otic PProdnkeg ovtég péocwm g
Dalvik JVM (Java Virtual Machine). Ot epoppoyég Android givor ypoyp-
péveg og Java ko dpa yio va tpéEovv yperalovral o avtiotoryo mepPai-
Aov. Onwg Aowwdv yio. va ekterécovpe pio epapuoyn oe éva PC eivor a-
nmapoitto va givar gykoteomuévo 1o kotdAAnio JRE (Java Runtime
Environment), yw tig epappoyés Android to poro tov JRE mailer m
Dalvik VM [12].

A€SOUEVIC TNEC GOEMG TTLO TEPLOPIGUEVTG VITOAOYIGTIKNG 15Y00G KaOMS Kot
NG TOcOTNTOG S10BEGUNG LVALNG TTOL £XOVV O KIVITEC GUOKEVEG GE O)é-
o1 UE TOVG VTOAOYIOTEG, 1 GLYKEKPLUEV VM givan fedtiotonompévn oto
va ypnowomotel pikpotepa o€ péyebog apyeio evOlAUECOV KMOKO, TO O-
moio. o€ avtibeon pe avtd g Java SE éyovv katdAnén .dex ovti yu
.class. Emiong, ocbppmva pe v Google, diabétel kot mo koAl ypoppévo
obomua  amdppyng un  ypnoyonoodueveyv mTAnpopopumy  (garbage
collector). Av kol vdpyetl éxdoon g Java yia kivnté miépwva, 1 Java
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ME, n Google ékpive 6OTO va ¥PNOLOTOWCEL TN d1KY| TG VAoToinon
xal étol yevwnonke n Dalvik. KéBe epappoyn Aowmdév mov ypdperarl kot
ekteleitar 610 Android, ypnoponotel ) Dalvik kot tpéyet oe Egxmpiotd
instance tov VM [12].

¥10 apéoms vynAdtepo eminedo Ppioketar to Android SDK (Software
Development Kit) mov mepiéyel 0Aeg T1¢ amapaitmreg BipAodnkes yio ™
ovyypapn epappoynv. O kadikag mov ypaeetor Bdcel tov SDK yia
dnuovpyio EQPOPUOYDOV GTOYEVEL OTNV EKTEAECT] KATOLOG GLUYKEKPIUEVNG
Aertovpyiog, Ty, Yo TNV TPAYUOTOTOINON HOG KANGNG, TNV OTOGTOAN
evog SMS, tov gviomopo g tpéyovoag Béong kKAm. Xtnv ovcio KoAel
Kol and Tig peBodovg mov mapéyovtar amd to cvykekpuévo SDK. Tla-
PaKATo YiveTon TEPoTEP® 0Vl awTod ToL Emmédov [12].

Ot gpappoyég Ppiockovial 6To LVYNAOTEPO EMIMESO, GTNV KOPLPT] TOL OVO-
ualéuevou application stack mov ovoudaletan Applications Layer [12].

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Package Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

OpenGL | ES FreeType WebKit B V' 55

Machine

SGL SSL libe

LINUX KERNEL

Display Carners Driver Flash Memory Binder (IPC)

Driver Driver Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Ewovo 19. H apyrrektoviki tov Android

1.3.1. Application Framework

To Android mapéyer otovg developers pio ovoryTod KOOIKO TAATQOPLLOL
avamtuéng kot T duvatdTNTe Vo, avarTOEOVY UE 0T KOVOTOUES KOl
mhobo1eg g LAKO, epapuoyéc. Ot developers £xovv ot didbeon Tovg ™
duvatoTNTO EAEYYOL TOL VAIKOD TNG GUOKELNG KOl UEC® OVTNG UTOPOVV
VO QTOKTNOOVV TTPOGPROOT) G VINPEGIEC EVIOMIGUOD, EKTEAECT| dlEpyOl-
GV TOPACKN VIOV, KOl AP TOALEC aKkOUN duvotdtnTeg, ol omoieg Paoci-
Covtar ota APIs (Application Programming Interfaces) mov eivor SioBéot-
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pa. O developers €yovv TpocPacn oe 0Aa Ta APIs peta&y avtdv kal ot
Kopa APIs mov ypnoponoodv ot evoopatmpéves epapuoyéc. H doun
TOV EQAPULOYDV givol TETOlN TOV EVVOEITOL 1) EXAVAYPNGYLOTOINGT ot~
KOV GUOTOTIKOV, KOl ETIONG EMITPEMETOL 1] YPNON TOV SVLVATOTHTOV TNG
piog epappoyng amd dAleg epappoyéc, BEPara Katw amd Tig TPodioypapég
ac@dretog tov Android [14]. Ta onuavtikdtepa dopikd oTolyeior TOL
mhoisiov epapuoymdv givat:

Yovotnpo wpoPoradv (View System) — amotedel éva extevég o0-
volo and ovtikeipeve GUI (Graphical User Interface), to omoia
puropovv va ypnoomoinfodv Katd 1o oxedooud oG EQOpUO-
vig. Mapadeiypota Tpoforav eivarl ot Aloteg (listView), to mhéy-
ua (GridView), media elcaymyng kewévov, kovpmid, kKim [14].
Iapoyog Mepreyopévov (Content Provider) — divel T duvotdt-
T 6TIG EPAPUOYEG v polpalovTal 1 Vo avTtaAldccovy dedopéva
L0G GLYKEKPLUEVNG HOPONG, M omoia opiletal amd Tov mhpoyo.
[opoadeiyparta dedopuévav, ival ol ETUPES ¥pNoTN Kot ol BAcELg
dedopévov Tmv epapuoymv [14].

Awysprotc Iopwv (Resource Manager) — mopéyet mpocfacn
6€ LMKO T0 0moio dgv glval 6€ LOPPN KMOOKA OTWG Ty, EKOVEG,
apysio Xml, wivakeg yopoktipov, kKAt [14].

Awyeprotig Ewdomomjcemv (Notification Manager) — divet otig
EQUPLOYEC TTPOGPOCT OTIS VINPECieg eWomomoewy ypnotn. Té-
To1E¢ £ivar o1 g1domomoelg otn notification bar, to toast unvopato
070 KAT® PéEPog TG 006vNG, 1 6GVNOT TOL KIVNTOV KOl 1) EVEPYO-
noinon ¢ 006vng, KAw [14].

Awysiprotic tomoOsoiog (Location Manager) — mopéyst mpod-
ofaon otic vanpeoieg Tomobesiog Tov cvotpatog. Ot vanpecieg
OVTEG EMTPEMOVY OTIS EPAPUOYEG VO AOUPAVOLY TEPLOSIKEG EVT-
UEPDGELS TNG YEOYPUPIKNG BE0MG TNG GLGKEVNG 1} VO TVPOOOTOVV
pio kaBopiouévn vEPYELD. OTAV 1) GLGKEVT EIGEPYETUL 10, OESO-
pévn yeoypaeikr 0éon [14],[15].

Awyeprotig Apastiprotitov (Activity Manager) — diayepile-
T ToV KOKAO (ONC TV dpacTnploTTOV Kot TpEYEL SOLVOTOTNTA
Ao YNONG amd dPacTNPOTNTA GE OPUCTNPLOTNTE KPATOVTUS O
mobnKeLUEVT OTN UVIUN TN GEPE eKTEAEOG AVTOV. X1V Ewova
20 mopovcialetar o Kokhog Lmng kébe dpactnprotrog [14],[16].
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Activity
launched

onCreate()

v

onStart() -« onRestart()

‘ A

onResume()

User navigates
to the activity

___| v

“ App process } ‘ Activity
killed \ running
Another activity comes
into the foreground

User returns
+ to the activity

Apps with higher priority
need memory onPause()
|

The activity is
no longer visible

User navigates
‘ 1o the activity

)

onStop()

The activity is finishing or
being destroyed by the system

v

onDestroy()

.

Activity
shut down

Ewova 20. Kvkhog {omg piog dpastnprotnyrog (Activities Lifecycle)

1.4. H dopi pag gpappoynig Android

KdBe project Aettovpyel g «makétoy, OOV PLAACCOVTOL KOSIKAC, apyeia
nopot k.a. To SDK mpodmobétel and to kibe project va éyel pio cvyke-
KPévn doun, MoTE Vo Umopel vo, uetayAmTtilel Kot va, onpovpyel to
«maxétox - package g epappoyng cmotd. Xe £va android project, 6ha ta
TEPIEYOUEVO TOV TOKETOV GTO TEAOG EVOMUATMVOVTIOL GE €vol apyeio pe
gnéxtoon .apk, ue 1o omoio yiveron 1 eykatdotacn o€ cvokevy. Mepikd
OO TO TEPLEYOUEVO SNUIOVPYOVVTOL OVTOLOTO 0TO TPOETIAOYN, EVD ALY
Oa pémel va dnpovpynBodv, epodcov amatteitan [17]. Ot mapaxdto Kotd-
Loyot kat apyeio cvoumepthaufavovior o€ éva Android project:
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141 To apycio Manifest.xml

Ka6e project epappoyng mepiéyet £va apyeio o1o omoio Kataywpohvtot o
OMNUOVTIKOTEPES TANPOPOPIEG TNG EPAPUOYNS, KOL TO OPYEID OVTO OVOUG-
Cetan AndroidManifest.xml. [Ipdkertan yio €va, TOAD onpUOvVTIKO apyeio
Kol amotelel KOplo cvotatikd kdbe epappoyns. Xto apyeio avtd g &-
Qoapuoyng yivovtar d1apopec SNAMCELS, LE TIG OTOleC TEPTYPAPOVTAL TOL
OepeMdoN YOoPOKTNPIGTIKG TNG EQPOPUOYNG Kol Tpocdtopilovtal to ov-
otatikd e Kdmoteg amd avtéc tig mAnpopopieg elvat:

To 6vopa Tov TOKETOL TNG EPAPLOYNG

To 6vopa ™G ePapLoYNG OTMS EPEaVICETAL GTOVG XPTOTES

H éxdoom twv APIs mov ypnoiponotodvio

O ap1Bpog €kdoong TG EQAPLOYNG

O ddetec ypriong mov {ntdel n epappoyn

Oleg o1 dpaotnploTTES, MAPOYOL TEPLEYOUEVOD, VINPECIES, KAT,
OV TEPLEXEL KOL YPNOUYLOTOLEL 1) EPAPLLOYT.

Ta dopukd uépn tov project avapépovial avaAvTikOTEP Topakdt®. I14-
VIOG MG EVOEIKTIKO TaPAdeLypLo avopépetal To ENG: €va amd To GTOLYEI
mov wepthapPavovtor 6to Manifest eivon to <uses-sdk>, 6to onoio npooc-
dropilovtar o1 exdocelg Android wov givor cupPatég pe v epapuoyn. To
ototyeio <application™> avaQEPETOL GTO GUVOLO NG €QOPLOYNS. 'Eva oTtot-
yelo <activity> giodyeton ®g «amdyovog» Tov ototyeiov <application™> yuo
KkéOe KAdon Activity Tov project. Emiong, g «amdyovog» tov ototyeiov
<application> &g16dyetal 10 ool Eio <uses-library> ywo v ypnon eéwte-
pukiig BuBrobrixng [18].

1.4.2. O @daxehog res

O @dxehog res (resources) mepléxel SLpopovs VIOKATOAGYOVS UE TOVG
mopovg (apyeio ewkovag, keypévov, xml layout) tng epappoyng. ‘Evag and
avtovg givar o katdioyog drawable mov mepiéyetl ta apyeia swdvag (.jpg,
.png, .gif) tov Project. Xtov vrokatdroyo values amobnkevovral 6A0L o1
nopot kewwévov (petafintéc tomov String) mov ypnoipuoroovvTaL 6TV
gpappoyn. O vrokoatdroyog layout mepiéyet ta .xml apyeio. Tov opilovv

10 Ul g epoppoyng [17].
1.4.3. O @daxeglog src

210 @dKkero src (source) mepEyovTal Ta apyeio KAdong tng Java dAmv twv
Activities, Services, Content Providers, fonOntka apyeia, kKin. O @dke-
AOG TEPLEYEL TO TAKETO 1) TOL TOKETO TNG EEOAPLOYNG, TO OTO10 TEPLEYOLV TOL
apyeio Java, kol omotelel 10 Hovadikd GaKEAO GTO project GTOV 0TOio
amonkevovTal Ta opyeio Tov KOdIKo TG oproyns [17].
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1.4.4.

Aopka pépm evég Project

Apaotnprotnteg (Activities) — eivor o 006vn diemapng ypnotn
(GUI) ko mpoforng mAnpopopudv. Ilpokettor icwe yio 10 KOPLo
douikd otoyeio pog epapuoyne. Kabe spapuoyn éxet tooa Ac-
tivities 6oeg ko ot dropopetikég 000veg, ot omoieg eppaviCovral
o10 xpnotn. Okeg ot dpactnprotieg cvvepyaloviar peta&d tovg
YL va SMGOLV GTO XPNOTN LA GUVOALKY| EUTELpiol Xpromg g &-
pappoyng [19].

IpoBioerg (Intents) — Ot dpacTPOTNTEG EMKOWVOVODY KOl &-
vaAldooovy TNV Agttovpyia Tovg pécm tov Intents. Ovclootikd
ta Intents eacpaiilovv v petdfacn amod ) pio dSpacTnploTnIA
o€ pio GAAN Kot ETioNG YPNOYLOTOLOVVTOL Y10, OVTOAAXYT ddOuE-
vov. H avtaAlayn dedopévav, pmopel va yivel gite uetald tov
Activities pog epappoyng, eite amd ™ pio pappoyn oty GAAN.
Mo mapdderypo propovue pécw evog Intent vo exkiviioovpe évav
browser ®ote va. pog avoiel anevbeiog éva url To omoio éyxovue
napExel epeic péom evog Intent [19].

Ynrnpeoicg (Services) — [Ipoketton yio AEITOVPYIEG TNG EQUPLOYNG
o1 omoieg vl oXeOGUEVES VO TPEYOVV GTO TOPACKNVIO KOl VoL
EMOTPEPOVY OTOTELEGUATE OKOUT KO OTOV 1) EPOAPUOYT JEV givar
oto mpocsknvio. ['a mapaderypa o papuoyn media player pmo-
pel péom pog vanpesiog vo cuveyioel va Toilel HOLGIKT aKOUN
Kol 0TV TO KOplo mopabuvpo g epapuoyne dev Ppicketal oto
npooknvio [19].

Iapoyog Mepreyopevov (Content Providers) — H ovtailayn
dedopévev amd o EpapRoYn otV GAAN pmopel va yivel pécm
gvog Intent, évag mapoyog mEPLEYOUEVOD, OUMS, €XEL O GUVOET
Aertovpyio. Ot content providers pog spoppoyng dayeipiCovral
OUYKEKPIUEVO OEOOUEVOL TNG EQOPLOYNG, TO OToio £YEl OpioEL O
TPOYPOUUATIOTNS KATA TNV KOTOOKELN TNG £QPOPUOYNG. ZuvnOi-
ouéva dsdopéva ta omoia porpalovtor uéocw Content Providers,
givan o1 Baoelg dedopévov SQLIite pag epopproyns, Kot ot ETapEg
Tov ypnot [19].

Aékteg Meradoong (Broadcast Receivers) — Ipokettat yio £va
€ldog vanpeciag, N omoia avthapuPdveton kdmolo yeyovoTa Tov
GUOTAOTOC Kol OVOAOUPBAVEL VO EVIUEPMGEL TO GUOTNUO. N TIG
vrolowneg epappoyéc. O okomdg Tovg givor OmAdg kafotTt pmo-
POVV KoL Vo, EVIUEP®OOVY Yo KOO0 GLUPEY amd GALEG EQOpPLLO-
Y€C, OAAG Kol VO, EWOTOGOVV TIC VIOAOITES EQPUPUOYES KOl TO
OUOTNHO Y10 KOO0 SLUPAV Tov TIg gvepyomoince. Agv €yovv
YPoPIKO TEPPAALOV aAAd pmopolV va mpofdiovy gdomoinon
07O YPNOTN UECH TNG UTAPAS E00TOMGEMY. XVVHO®C YPNOILO-
nowovvtol o¢ dapecorafntéc petald tov Activities kol tov
Services g epappoyng [19].
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1.5, Ymootipi&n mowkilov cvekev®dv Android

O1 ovokevég Android kukho@opovv o€ TOAAEG LOPQEG Kot LEYEDN og Olo
Tov KOG 0. To gvupd pdcpo Tov TOrOY TV cuckevdv Android, Topéyst
SuvaTOTNTO GTOV TPOYPOLUATIGTH] VO GUGTGEL TNV EPOPLOYY TOV GE Vol
tepdotio akpoatnpo. [a va éyel ™ peyolvtepn dvvotn emttvyio o &-
ooappoyn Android, Oa mpénel va pmopel va mpocsapuroleTarl ot didpopa
YOPOKTNPIOTIKA TNG KA cuokevnc. Mepikég amd TIg ONUOVTIKEG dlopO-
POTOMGELS TOV TPEMEL VO ANPOOVV VTTOYT, Eivat o1 S10popETIKES YADGGEG,
T pueyébn 00ovng, ko o1 ekdocelg ¢ mhotedpuog Android [20],[21]. H
EQUPLOYN OV VAoToMONKe oTO MANIGIO TN TOPOLSUG epYyaciog sival
oopfatn pe Ol ta peyéon kot avoldcels 00ovav, e OAES TIG TAATQOPLES
Android am6 2.1 péyxpt 4.2.2 kot vrootnpilel ayyMkd kot eEAANVIKG. XTig
TOPUYPAPOVG TTOL AKOAOVHOVV OVOAVOVTOL OVTO TO YOPOKTNPIOTIKA TNG

EQAPHOYTG.
1.5.1. Ymoomip&n oww@opov YAOGGOY

O TAnpogopieg otig omoieg mpooeépel TPOGPacn 1N EQAPUOYN TNG To-
povcog epyaciog umopovv va aglomombovv oyt povo amd Elinveg, alld
Kol 0Td TEPUCTIKOVG GTNV TEPLOYN TOV ZEPPAOV GAANG eBViKOTNTOG. ZVVe-
TG Kpidnke ypnoo, N epappoyn vo vrootnpilet kot AyyAikd extoc and
EXnvicd. T to Adyo avtd peretifniov ot SuvatodTnTeG IOV TOPEYEL TO
Android yio tqv mapoyn moAdyAwoong evnuépmong uéoa amd To id1o me-
pipéArov.

Ot petapintég tomov String mov eppaviovtar oto Ul (1 kepevikn min-
pogopin), cuvviotator vo amodnkebovior oe éva eEmtePkd  apyeio
strings.xml oto @dkelo res/values tov project. H vmootypi&n GAhmv
YAwoomv, yivetor pe dnpovpyio mpocbetov okélov values péoa oto
@axero res, pe ovopaocio values-«ISO country codex [22].

2TV €QOPUOYN TNG TAPOVGOS Epyaciog vITapysl évag gdkedog values pe
TG TPOETMAEYHEVEG TIEG TV String otnv AyyAikn yA®ooa, kat évag val-
ues-el pe tig tipég otnv EAAnvikn. ‘Etot, av 1 YA®ooo TG cLoKEVHG givat
n EAAnvikn, n epappoyn avtdpato 8o optdostl Tic TWEG amd ToV KoTd-
Loyo values-el. Av 1 YA®GG0o TG cLoKELNG gival omowadmote GAAY, Oa
QOPTMCEL TIG TWEG OO ToV Katdhoyo pe tig €€ opropov tuég (default
values). H doun tov kotoloymv values, yio v mapovca epyacia

SerresGuide (project-name)/
res/
values/
strings.xml
values-el/
strings.xml

H i1 uébodoc umopei va epapuooctel yio petdppocn kdbe eidovg mopov
(resources), 6mmg m.y. otov edxeAo drawable [21].

46




Android ka1 avéarroén epapuoyidv

Yréderypo tov apyeiov values/strings.xml:

<?xml version="1.0" encoding="utf-8"7?>

<resources>
<string name="app name">Serres Guide</string>
<string name="Pharmacies">Pharmacies</string>
<string name="GasStations">Gas Stations</string>

</resources>

Ynroderypo tov apyeiov values-el/strings.xml:

<?xml version="1.0" encoding="utf-8"7?>
<resources>
<string name="app name">0dnydc Zeppdv</string>
<string name="Pharmacies">dapuaxe (a</string>
<string name="GasStations">Ipatfipla Kouolpwv</string>
</resources>

1.5.2. Ymoomipién oww@dépmv o0ovav

O1 ovokevég Android mokilovv amd pikpd Kivntd ThAEpova £m¢ pueydia
TV set. I' avtd ivar onpovtikod ot epapproyég va oyedidloviol €16t doTE
va givar ocvopPatég e 6ia Ta peyEdn kot avaivoelg odovav, mote va gival
drabéoueg o mepiocdTEPOVG YpNoteg [23].

To User Interface ¢ epapuoyrc mov dnuiovpynbnke oto mlaioio g ma-
POVOOG EPYACLAS, TYEOLATTHKE WOTE VA TPOTOPUOLETOL 0T0 UEYEDOS Kar THY
avaivon kabe 00ovyg, yia mpooavarodioud opiloviio kol KaTaKopvPo.

To Android katnyopiomotel ti¢ 006veC GLOKELOV ¥PNGIUOTOIDOVTOG HVO
YeVIKEG 1310TNTEG: TO péyeBog kat v avaivon 1 mokvotnta (density). To
Android yaptoypogei To Tpaypatikd peyédn Kot TuKVOTNTEG GE YEVIKED-
uéveg.  Ymapyovv técoepo. yevikevuévo peyédn (Ewova 21): pkpd
(small), xavoviko (normal), ueydro (large), modv peydo (xlarge) ko téo-
oep1g yevikevpéveg mokvotnres: yapnAn (ldpi), pecaiov (mdpi), vynmiq
(hdpi), oAb vynmAng (xhdpi) [24],[25].

Actual size (inches) 2 4 T 10
Generalized size P— L —
—
small large
normal xlarge

Actual density (dpi) 100 200 300
Generalized density “~—non——~ —_

ldpi hdpi _—

mdpi xhdpi

Ewéva 21. XapToypaonon IpaypRoTikav peyeddv Kol TuKvoT)Tmy

O mpoypouHaTIoT g Katd To o)xedlacid tov User Interface xadeitotl vo
dmaoel meptocoTeEPN PapuTnTa 0TI GLUPATOTNTO LE TIG GVOKEVEG TOL &-
YOVV HEYOADNTEPH TOG0GTA Srovopng [26]. O IMivakag | cvykevipavel To
TOGOGTA VTOCTNPIENC TOV AVOADGEDY 006VNC TOL TOPEYOVY Ol GLGKEVEG
Android coppmva pe emionuo otoyeio péxpt tov Ampidio tov 2013, A-
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vtioToya oTig 1Koveg mov axorlovbovv (Ewova 22, Ewova 23) eppavito-
VIOl Pe YPopiKo TpOTO To TOGOGTH VTOGTNPENG peyebdv 086vng Kot a-
VoAOGEDY.

ivakag |. I10606T6 VTOGTNPIENS TOV LUPAKTNPIGTIKAOV 000VAOV 06 TIG GVOKEVEG

Idpi mdpi tvdpi hdpi xhdpi xxhdpi Total
Small 9.5% 9.5%
Normal 0.1% 16.1% 37.9% 25.0% 0.8% 79.9%
Large 0.7% 2.7% 1.0%  0.5% 0.8% 5.7%
Xlarge 0.1% 4.6% 0.1% 0.1% 4.9%
Total 10.4% 23.4% 1.0%  38.5% 25.9% 0.8%

Tedevraio evquépwon: 2 Amp 13. Exdooeis ue Jryotepo ard 0,1% tn¢ drovouns dev ametkoviCovrod.

‘ -
— Xlarge
Large

Televtaia eviuépwon: 2 Anp 13. Exdooeig pe Aryotepo and 0,1% tns diovounc dev ameikoviovrai.

Ewoéva 22. Yrootipién tov peyeddv 00ovav omo tic Android cuokevég

e  ——— yhdpi

— Idpi

tvepi

mdpi
Tedevraia evquépwon: 2 Anp 13. Exdooeis ue Jryotepo ard 0,1% tng drovouns dev ametkoviCovral.

Ewovo 23. Yrootiipi&n TV Tokvoeti|tov 00ovodv aré Tig Android cuokevic.

2116 maparypapovg Tov akoAovBoHV TEPLYPAPOVTOL OL TEYVIKEG OYESIAONG
7ov mpoteivovtal kot £ovv viobebel oty vAoToinon TG EPAPUOYNG
NG TOPOVGAS EPYUCTIOG.

Yroot)pi&n S10popv TuKvoTHT®V 006VNG:
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e Xpnon ewovoctoyeiov aveldptnta g mukvomrog (dp, sp):
Kotd to oyedacpd tov Ul mpémel va amopedyetal 1 ypron
npaypatikov pixel yio tov opiopd amootdoewv 1 peyebov. Adywm
TOV O10POpOV TLVKVOTHTOV oL vrootnpifovial and tig 006veg, o
id10¢ ap1Budg pixels pmopei va avtiotoryel 6€ S10QPOPETIKN PVGIKT
andotoon o€ kdbe 006vn. Avti avtod cvvicTdTon 1 (PO TOV
povadawv dp kot sp. Dp givor pixel ave&aptnta mukvotTog, Tov
avtioTolyel 6to PLoIKO pEYebog evdg elkovootoyeiov ae 160 dpi.
Sp eivon xotd Baon 1 6o povado pe to dp, aAAd KAlpoK®OVETOL
KATO TPOTIUAOUEVO PEYEBOG TOL KELWEVOL TOL XPNOTH KOl YPNCL-
pomoteitar uovo yio Kabopiopd peyEfoug YpoUUaTOGEIPAS KELE-
vovu [27]. TLy.

<Button android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/clickme"
android:textSize="20sp"
android:layout marginTop="20dp" />

o Tlopoyn evoloxtik®dv ewoveov: H mopoyn Tpocaplocuévay -
KOVOV Y10, KABE yevikevuévn TukvOTITO 00NYEL G KAADTEPN TTOLO-
™ra Kol emdocels ypapikav. H dnpiovpyia tov ewovov yio kdbe
TUKVOTNTO, YIVETOL GOUP®VA LE TNV 0KOAoLON KAlpaka peyébovg:

xhdpi: 2.0
hdpi: 1.5
mdpi: 1.0 (baseline)
ldpi: 0.75

Avto onuaivel 6tL av €xel dnpovpyndel wa eucova 200x200 yo
xhdpi cvokevég, Oo Tpémetl va mapaydei n i swcova og 150x150
ywo. hdpi, oe 100x100 yio mdpi kot téhog og 75X75 ywo ldpi ov-
OKEVEC. XTn OCLVEYELWN, OVTEG Ol g1KOveg Ba mpémel va tomobetn-
Bovv otoV KaTtdAANAO LVIOEAKELD TOVL IeS, OmWG TapPovoldleTol
TOPOKATO, Kot TO cVoTNUO B0 emAEEEL oTOHOTA TNV KATAAANAN
avéioyo pe TNV TokvoTNTO TG 000VNG, GtV omoio exTeEAEiTONL M)
epappoy [27],[24]:

SerresGuide (project-name)/
res/

drawable-xhdpi/
image.png

drawable-hdpi/
image.png

drawable-mdpi/
image.png

drawable-1dpi/
image.png

Yrootipién Sapopov peyebdv 006vng:
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e Xpron tev «wrap-content»y kot «match-parent»: T'a vo dtac@a-
Motei 611 o Ul (layouts) sivar gvéhikto kon mpocapuoletal o
Swpopetikd peyédn oBovne, Bo mpémer va yiver ypnon ToV
"wrap_content" kot "match_parent" yio to mhdtog Kot To Vyog o-
plopévav otoryeiov (Views). Me ) ypnion tov "wrap_content”, to
TAATOG 1] T0 VYOG NG mpoPoirg opiletar oto eldyoto péyebog
OV OMOLTEITOL Y10 VO, YOPEGEL TO TEPLEYOUEVO GE AVTO TO GTOLYELD
(view). To "match_parent” (emiong yvootd wg "fill_parent”" mpwv
10 eninedo API 8) avaykdalel 1o otoyeio (View) va emektabel -
ote vo. Topladet pe to péyebog tov atoryeiov yovéa (parent view)
[28]. TL.y.:

<TextView
android:id="@+id/label"
android:layout width="match parent"
android:layout height="wrap content" />

e Xpnon tov RelativeL.ayout: Apketd molvmloka layouts pmopodv
vo, mapaybovv pe v xpron tov LinearLayout kot tov peyebmv
"wrap-content™ ko "match-parent”. Qotdco, to LinearLayout dev
emTpénel Tov akpipn EAeyyo TV YOPIK®OV GYECEOV TOV VIEWS
nov mepiéyet. Ta views og éva LinearLayout amhd ototyilovtat to
éva dimha 610 GAL0. O TPOGAVOTOMOUOC TV VIEWS o€ Kdamola
AN Topoddoyr| ektdg oo gvbeia ypauun, yivetar pe yprion Rel-
ativeLayouts. Xt0 RelativeLayout n 8éon gvog child view koBopi-
Cetat o€ oyéon pe ™ 0éon twv dAlwv child views. T napadety-
po pmopel va éva View o umopel vo epamteTal oty oploTepy
TAELPA TOL ViEW yovéa Kol Eva View S va gpantetar ot de&id
TAEVPA Tov View yovéa [28]. TLy.:

<?xml version="1.0" encoding="utf-8"7?>
<RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent">
<TextView
android:id="@+id/label"
android:layout width="match parent"
android:layout height="wrap content”
android:text="Type here:"/>
<EditText
android:id="@+id/entry"
android:layout width="match parent"
android:layout height="wrap content”
android:layout below="@id/label"/>
<Button
android:id="@+id/ok"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@id/entry"
android:layout alignParentRight="true"
android:layout marginLeft="10dp"
android:text="0OK" />
<Button
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android:layout width="wrap content"
android:layout height="wrap content"
android:layout toLeftOf="@id/ok"
android:layout alignTop="@id/ok"
android:text="Cancel” />
</RelativeLayout>

Ewovo 24. Epgavien tov layout o€ pukpi] kou 6 peydain 006vn avriotoyo

Inuerdvetor 0Tt av Kot 1o péyefog Twv Views £xet alla&et, ot ym-
PKéEG oyéaelc Toug Eyovv dwotnpnbel, onmg opiletan amd TIC TO-
pauétpovg tov RelativeLayout [28].

Alheg texvikég oyediaomg mov TPOTEivOVTAL Yol VIOGTHPIEN TTEPIOCOTE-
pov peyeddv oBovav:

o Xpron dogopetikdv layout: O mpoypopupatiotc yio Kabe péye-
0o¢ 006vnc mov embupel vo vioompilel N ePapuoyn Tov umopsl
vo, dnpovpynoet kot éva Egympiotod layout xml apyeio. Kabe lay-
out mpémel va anobnkeveTal 6e KOTAAANAO KOTAAOYO TOPW®V, HE
ovouacia layout-<yapaktnpiotiké 006vng>. I'o mapddetypa, Eva
layout yio, peydieg 006veg Ba mpémel va amobnkevtel oTov Katd-
Lovo res/layout-large [24]. Avtiotoya propovv mapaybovv layout
apyela yio 006veg pe Katakdpueo/optldvTio TPOGAUVATOAIGUO, UE
OVYKEKPLUEVO TAGTOG (o€ dP) N Ue GLVOVAGHOVG TOV TPOTYOLUE-
vov [24],[28]. TL.y.:

MyProject/
res/

layout/ : default (portrait)
main.xml

layout-sw600dp/ : screen size 600 dp
main.xml

layout-land/ : landscape
main.xml

layout-large/ : large (portrait)
main.xml

layout-large-land/ : large and landscape

main.xml
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15.3. Ymootipién dwepopomv ekddéoswv Android

Eved ot televtaieg ekdooelg tov Android cuvyvd mopéyovv eEoupetikd
APIs, 8o mpénel va cuveyicovv va, vTootnpilovtol moAudTEPEG EKOOGELG
tov Android uéypt va AGPovv TV evnUEP®ON TEPIGCOTEPEC GVGKEVES
[29]. "Etot, n epapuoyn mov viomoujbnke oto mAaicio ovTiS THS EPYOTIOS
elvar ovpfati pe oleg e exdooeic Android oo 2.1 uéypr tn veorepn 4.2.2.

O TPOYPOUUATIOTAC KOTA TO GYESOOUO EQPAPUOYNG KAAEITUL VO dDOEL
neplocotepn Papvtnta otn ovpPatdotnta pe Ti¢ ekddcelg Android mov
&yovv peyaivtepa tocootd drovoung (Iivaxag I1) [26].

Mivakag 1. Ekdécgic Android kot vrostipién omé Android cuekevég

"Exdoon Kodwi ovopacio API level Awvavopi)/duayven
1.6 Donut 4 0.1%

2.1 Eclair 7 1.7%

2.2 Froyo 8 4.0%

2.3-2.3.2 Gingerbread 9 0.1%

2.3.3-2.3.7 Gingerbread 10 39.7%

3.2 Honeycomb 13 0.2%

4.0.3-4.0.4 Ice Cream Sandwich 15 29.3%

4.1.x Jelly Bean 16 23.0%

4.2.x Jelly Bean 17 2.0%

Tedevraio eviuépwon: 2 Anp 13. Exdooeis ue Aiyotepo and 0,1% the diavouns dev ameikovifovrod.

ce Cream Sandwich

Honeycomb—

Gingerbread

Jelly Bean

~— Eclair

— Froyo

Tedevraio evquépwon: 2 Amp 13. Exdooeis ue Aryotepo aré 0,1% tns drovoung dev ometkoviCovrou.

Ewova 25. Exdécerg Android kot vrootipién aé Android cvokevég

Ot mopoakdte texviKég Bonbovy v epappoyn va enm@eAndel amd ta Te-
Aevtaio APIs, addd kot va vrootpilel molodtepeg exddoelg Android:

e KoabBopiopog Minimum kon Target emmédov APIL: To apyeio An-

droidManifest.xml weprypdoper Aemntopépelec yio v €QAPUOYT,
onw¢ T1g €kdocelg tov Android mov vrootnpilel. Tuykekpiuéva,
o yopoktnplotikd minSdkVersion ko targetSdkVersion tov
otoryeiov <uses-SDK> mpocdiopifovv to yapuniotepo eminedo
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API pe to omoio 1 epapuoyn gival copPatn kol To VYNAOTEPO €-
ninedo APl kotd to omoio €xel oyedwotel ko dokipootet [29].
ILy.:

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
e >
<uses-sdk android:minSdkVersion="4" android:targetSdkVersion="15" />

</manifest>

Kabmg véeg ekddoelg yivovrar d100€01EG, 1| LOPPT KATOLOV Yo
poktnplotik®v oAAGlel. o va emoeeindel  epoappoyn ond av-
TEG TIG OAAYEC Ko va eEacpaiiotel 0Tl | epappoyn tapralet pe
T popen mov vrootpilel KOs GuoKELT], CLVICTATAL O OPIGUOG
¢ tiunc targetSdkVersion otnv tehevtaio dtabéciun £kdoon Tov
Android [29]. Xmv mapovco  epyacic.  ypnoluomorOnke
minSdkVersion “7” kou targetSdkVersion “17”.

e 'Eleyyog ¢ 'Exdoong Yvotiuatoc katd 1o ypdévo ektéreong: To
Android mopéyst Eva povadikd kmdko yio kabe ékdoon Android
otV khaomn Build constants. Avtoi o1 k@dikoi umopovv vo. ypnot-
pomomBodv oe cuVONKES Yo Vo SoPOAGTEL OTL O KMOKOS TOV
e€aptator amd vynAd eminedo APl Bo exteAeiton poévo dtav to
API givar droBéoua 610 cvotuo, [29]. TLy.:

private void setUpActionBar () {
// Make sure we're running on Honeycomb or higher
// to use ActionBar APIs
if (Build.VERSION.SDK INT >= Build.VERSION CODES.HONEYCOMB) {
ActionBar actionBar = getActionBar();
actionBar.setDisplayHomeAsUpEnabled (true) ;
}
}

e Xpnfon tev ool ko Ospdtov e mAatodpuoc: To Android ma-
péxel Bépata mov divovv ™V gREAvVIon Kot TV aicOnor Tov vro-
KEILEVOV AELTOVPYIKOD GLGTHHOTOC. AVTA To OépHoTa pTopodv va
£papuooTodv oto apyeio Manifest pog epapuoyng, dote  epap-
poyn va akolovbel uoikd v tehevtaio UEAVIoT Kot oicOnon
tov Android ue kabe véa £xdoon. @éua umopel vo. oplotel o€ o-
AOKAN P TNV £QapUOYR, 0AAG Kou og pepovouéve, activities [29].
ILy.:

<activity
android:theme="@android:style/Theme.Translucent">

1.6. To moTtomomTik6 TOV epappoy®v Android

To obomuo Android omattei OAeg o1 £yKATEGTNUEVEG EQPAPUOYEG VO givarl
YNOLOKE VTOYEYPOUUEVEC UE EVO TLGTOTOWTIKO TOL OTOIOL TO 1O1MTIKO
KAEWT KATEYEL O TPOYPOUUOATIOTNG TNG ePapuoyns. To cvotnua Android
YPTOULOTOLEL TO TGTOTOUTIKO MG LEGO TPOGIIOPIGUOD TOV GUVTAKTY| TNG
EQUPLOYNG Kot TN ONpovpyia oyéoemv eumiotooivng uetald tov epap-
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poydv. To motomomTikd dev YPNOUOTOLEITOL Y10 VO EAEYYEL TTOLES EPAP-

HoYEG O

xpPNoG umopei va eykataotioet [30].

I'a tov éleyyxo kot v d10pBwon ™G epopproyns, ta epyaieio
Build voypdgovv v gpappoyn pe éva dkd debug kiedi mov
dnuovpyeiton amd o Android SDK build tools [30]

Otav 1 gpappoyn eivarl £toun vo KUKAOQPOPTGEL GTOVS PN OTEGS,
Ba mpémel va voypaBel pe Evo KOTAAANAO 1WO1OTIKO KAEWI. Agv
pmopei vo dnpoctevdel pio epaproyn TOv EYEL VIOYPAPEL LE TO
debug kAe1di ov dnpovpyovvrar amod ta epyareio SDK [30]
Oleg o1 epappoyéc mpémet vo vroypapovial. To cuotnua dev Oa
EYKOTAGTNOEL U0 EQAPUOYN € Evav €£OUOIOTA N 0L GVOKELT,
gav dgv €xel voypaei [30]

To WOTOTOMNTIKO dEV TPEMEL VAL VITOYPOPEL GO o OPYN TLGTO-
moinong. Eivar amoldTtog emTpenty Kol TUTIK, 1 XPHOT OVTO-
VTOYPOUUEVAOV TGTOTOMTIKAOV 0O TOV TPOYPOUUATIOTH, Y0 TIG
Android epappoyég [30]

To cvomua ehéyyel v nuepounvia AENG £vOG TGTOTOMTIKOD
pévo katd T OdpKeEWD TNG EYKOTAGTAONG. AV TO TIGTOTONTIKO
U0G EQOPUOYNG ANEEL LETA TNV EYKAUTACTOCT TNG EPUPUOYNS, M
epappoyn Bo cvveyioet va Aettovpyet kavovikd [30]

To mopakdtw Sidypappe ametkovilel Ta oTolyeio TOL EUTAEKOVTOL GTNV
KOTOGKELT] Ko T Agrtovpyia pog epappoyng [31]:

Android Package (.apk)

Android
Project

4 Compilation
and Packaging

1.7.

resources
files .arsc Al
y DB | Dpevice or
uncompiled Emulator
resources

AndroidManifest.xml

Ewoéva 26. Building and running an android application

Emoyéc amodnkevong Tov oedopévmv

To Android mapéyet apketég emAOYEC Yoo TNV AT0ONKELGT TOV UOVIL®OY
dedopévov tav epappoyov. H Abon mov emdéyston e€aptdtor omd Tig
OUYKEKPLUEVEG OvayKes TG Kabe epappoyng [32]:

Shared Preferences - Amobnkevon WWTIKOV Tpwtoyevadv (primi-
tive) dedouévav oe Lebyn «KAEdi-Tipun».

Ecwtepikn omobnkevon - Amodnkevon 10Tikdv dedouévemy ot
HVIUN TG GUGKEVNG.

Ewtepucd péoo omobnkevong - Amobrkevon dnuociov dedopé-
VOV GTNV KOWwoYpnotn eEMTEPIKN UVIUT).
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e SQLite Bdosic dedopévav - ATodnKevon SoUNUEVOVY SESOUEVOY
o€ 1010TIKT fdon dedopévav.

e Y0vdeon SikTHov - AmoBnKevon dedopéva 6To S1adikTvO PE YPN-
o1 dlaKopeT dkTHoV (Server).

v epoppoyn g mapodoag epyaciog ypnoiponomnke Pdon dedopé-
vov SQLite kon Shared Preferences.

1.7.1. Baon dgdopévov SQLite

To Android mapéyer mnpn vrootypiEn yo. SQLite PBdoelg dedopévav.
Kabe Bdon dedopévmv mov dnpovpyeital og pio epappoyn eivor mpocPé-
GIUT LE YPNON TOV OVOUOTOG TNG Od OTOLONTOTE KAAGT TG EPAPLOYNG.
Agv givan dpog TpooBaoiun amd otoryeio dAlwv epappoymy [32].

H ovviotdpevn pébodog onuiovpyiag e véog Paong dedopévmv SQLite
givor pe TN omuovpyion pag vmokhdong g pe eméktoaorn (extends)
SQLiteOpenHelper. H kAdon SQLiteOpenHelper givar pia fondntikn
KAaom yia ) dwayeipion g dnuiovpyiog Paong dedopévav kot tn dtoyei-
plon tov ekddcemV NG X1 cuvaptnon onCreate() g vmokAdong mov
dnuovpyndnke, yivetor 1 dnuovpyio twv mvikov pe SQLIite evioAég
[32],[33]. H Bdomn dedopévov g mopodoag epyaciog éxel dnuiovpyndsi
pe oot 1 pébodo.

H ocvvdaptnon getWritableDatabase() emotpépet éva avtikeipevo mov a-
vimpoonnevel tnv SQLiteDatabase Pdaon dedouévov Kot mopéyel pedo-
dovg yio SQLite Aeitovpyiec. Avtictoyn gival n Asttovpyia TS cLVAPTN-
ong getReadableDatabase(), oALd mapéyer povVo Agltovpyieg avayvoong
[32].

Kdabe epdtnpa SQLite emiotpépet éva deiktn wov delyvel o OAEC TIC OEL-
péc mov emeotpapnoav omd to gpdtnpa. O deiktng avtdg ivar o povog
UNYOVIGUOG Y10 TEPUNYNOT KOl OVAYVOOY] TOV YPOUUDV — GTNADV TOV
amoteheoudtoVv o€ £va epamua Pdong dedouévav (query) [32].

1.7.2. Shared Preferences

H «Adon SharedPreferences mopéyst éva yevikd TAIG10 TOVL EXTPENEL TV
amofnKeLON Kol Vo AVAKTNOT TPOTOYEV®V (primitive) dedopévev og (g0~
n «krewdi-tyun». Ipotoyevn (primitive) otoyeia eivor ot petafintég
tomov boolean, float, int, long, kot string. Ta otoygia avtd HBa cuveyicovy
Vo VITAPYoVY akopo Kot ov 1 epapuoyn teppatictei [32]. Ta dedopéva
avtd Ppickovtar katayowpnuéve oe Eva Xml apyeio. To apyeio avtd dnu-
ovpyeitor ovtopaTo 0d TO GUGTNUN KOTE TNV €160y®YN oToleimv og
avtd. O @akeAo TG €QUPUOYNS (TOV dMuovpYeital 6T CLOKEVT KATH
v gyKoTdotacn ) mepiExel Evav pakelo «shared_prefsy, o omoiog me-
pigxer 6ho to. Xml opyeia mov éxovv dnuovpyndei amd Shared
Preferences.
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H avéaxtmon/AMym evog avtikeipevov SharedPreferences yivetat pe m ov-
vaptnon getSharedPreferences(String name, int mode). H eyypaoen tyudv
yiveton pe Ta TapakdTo Pripoto:

1. Kijon g ovvapmong edit() ywr Aqyn &vog avtikeyévov
SharedPreferences.Editor.

2. TpocOnkn tov Twov pe pebddovg Ommg putBoolean() wou
putString().

3. Koataydpnon tov oAhoyodv pe tnv evion commit().

H gyypaoen Ba yiver oto Xml apyeio Tov omoiov to dvopa d6Onke Katd TV
dnuovpyio tov SharedPreferences.Editor avtikeipévov. H avayvoon ti-
uov yivetar pe evroréc dmmg getBoolean() kou getString() [32].

2. Anapaitnto gpyareio Yo avATTUEN EQUPROYDOV

H avartoén epappoydv Android omottet t gpnon piog miatedppog IDE
(Integrated Development Environment) ue svoopotopévo to ADT
(Android Developer Tools) Plugin. Yzmdpyet dvvatdtnra €mTAOYNG
avapeso o) oe eykotdotaon tov ADT Bundle’, to onoio mepiiapfdvet
mv tedevtaio ékdoon Tov  TEpPdAoviog avémtvéne Eclipse® pe
gvoouatopévo 1o ADT Plugin (npotewvouevo), B) e eveoUATOoT TOV
ADT Plugin og pia o0 gykateompévn IDE mlatedppo [34]. Apyukd
amouteiton 1 eykotdotoon g mhatedpuag Java JDK®. TIpocoyn mpémet
vo Sivetal o€ 1810UTEPOTNTEG TNG EYKATAGTACNG 08 TAUTQOpUES X64 (64-
bit) 6mov amotteitar n eykatdotoon kot g 32-bit éxdoong g JRE. Xt
ouvéyeln pmopel va yivel gykatdotacrn tov ADT Bundle 1 evoopdtoon
tov ADT Plugin og ®on eykateommuévn mhrotedpue IDE [34]. ‘Eva
TPOKTIKO TOpAadetypo pe odnyieg yioo avamtoén epappoyne Android, pe
duvatoTnTo ERPAVIOTS dtadpacTikoD xdptn divetar oto [apdaptnua B.

2.1. Eykotaotoaon tov ADT Bundle

H eykotdotaon g mlatoppag avamtuéng epopupoydv Android,
ocuviotdrtol va yiver pe t ypnon tov moakétov ADT Bundle. Mg to ADT
Bundle yivetor mold mo edkoAn m eykatdotact, kabdg mepEyxel oA To
TOPOKATO OTOPOITNT Y10, TNV AVATTUEN EPAPULOYDV:

e Eclipse IDE + ADT plugin
e Android SDK Tools

" To mhaipec maréto avamréng epapuoycdv Android eivar drabéoo oty diedBovan
http://developer.android.com/sdk/index.html

8 To Eclipse IDE umopei va ustapoprwbesi and m dievBvvey http:/iwww.eclipse.org/downloads/,
amevleiog amd ) dedBovon petopdprwaong tov mepipalloviog avdmroéne Android ADK

® Ay pmopei va yiver ané to emionuo site e Oracle:
http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260. htmi. Odnyies
gykordotaons didoviar oto: http://docs.oracle.com/javase/7/docs/webnotes/install/index. html
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e Android Platform-tools
e Tnv tekevtaio ékdoon Tov Android
e Tnv televtaion £€kdoon tov ovotiuatog Android Yo Tov
npocouowt (emulator) kivntig cvokevng [34]
Odnyieg eykatdotaong:

1. To katdAnio maxéto ADT Bundle pmopei vo Anebei omd to Site:
http://developer.android.com/sdk/index.html [35]

2. Amautgiton n amoovumieon tov apysiov, pe ovopacio adt-bundle-
<os_platform>.zip ko1 1 omobfKevon TOL TEPLEXOUEVOL TOL GE
KatdAANAN tomobecia, my. oe évav edakelo “Development” crtov
KevTpko KatdAioyo [35]

3. Xt ovvéyelon omorteiton o Gvorypo tov @dkeiov adt-bundle-
<os_platform>/eclipse/ kot 1 ekkivnon tov Eclipse [35]

Metd amd to tpio avTd PAUOTO, T EYKATACTOON TOV AmopaitnTOv
gpyorelov yoo v avantuln epappoydv mpoypatomombnke. H Anqym
dAAov exddcemv android N makétov O6nmg 1 PiPiodnkn Google Play In-
app Billing, umopei vo mpaypatomondel amd to pevov SDK Manager tov
Eclipse IDE [35]. Anaiteitan mpocoyr] OGTE Ta. TEPIEXOUEVA TOV POKELOV
adt-bundle-<os_platform> vo pun petaxivnBovv, yuati dev o propovv va
gvromiotovy amd to ADT [35].

2.2. Evooparoon ADT Plugin o€ 1101 eykateotnpévo IDE

H gvooudtoon tov ADT Plugin o o 701 eykateomuévn k8061 TOL
Eclipse 1 dAAng mhatedppag IDE, yivetar pe £yKatdoTaot TOL TOKETOV
SDK Tools Only kot 6t tov ADT Bundle [36]. AkolovBolv cuvortikég
00MYieC YO TNV EMTLUYN EYKATACTAON Yo TIC POCIKEC VLIWOAOYIGTIKEG
TAOTOOPLEG,

2.2.1. Odnyieg eykoractacng yio. Windows

INa v emoyn eykatdotacn oe nepiPdiiov Microsoft Windows amou-
TOoVVTOL TO TopaKdaTe Pripoto [36]:

1. To xatdAinio maxétov SDK Tools Only Aoaufdvetor omd to Site:
http://developer.android.com/sdk/index.html

2. llpaypatomoteiton £yKoTAGTOCT TOV ANPOEVTOC apyeiov

3. Enuewdveratl n dwdpoun émov amobnkedre to SDK, yioti {nteitan
TOPOKATO

4. Otav M &yKotdotoon TeAEW®OEL yivetal TpdTAON Yo EKKIVNGN TOV
SDK Manager. Av yiveton ypnon tov Eclipse, dev mpénet va yivel
gxkkivnon tov SDK Manager, oAld exkivion tov Eclipse o
axolovBobvtar o1 odnyieg yw eykatdotoon tov ADT Plugin oto
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Eclipse. Av yivetaw ypion dAing mhotedpuog IDE, uropei va, yivel or'
gvbeiog exkivnon tov SDK Manager

2.2.2. Oodnyisg eykataoctaocng ywo. Mac

Mo v emtoyn gykotdotaon oe mepiPdriov Mac OS amortodvTol To To-
pokdto Prpota [36]:

1.

To xotdAnro makéto SDK Tools Only Aoufdvetor amd to Site:
http://developer.android.com/sdk/index.html

Amatteitor 1 amocvumieon Tov zip apyeiov mov €xet Anebel. Amd
TPOETMIAOYT] TO TEPLEYOUEVO OMOGVUTIELETAL GE QAKEAD UE Ovou
android-sdk-mac_x86 1 avtictoyo avaloyo pe v ékdoon. Ipémnet
Vo Yivel HETOKIVION TOL PAKELO OVTOV GE KOTAAANAT Tomobeaia, m.y.
o€ évav paxelo “Development” 6Tov KEVIPIKO KOTAAOYO

Inuewdvetor 1 dadpoun 6mov amodnkevtnie to SDK, yati (nteiton
TOPOKATO

¥ ouvvéyelo mpémer  vo  yivel ekkivnon tov Eclipse kot
axoAovBobvtar ot odnyieg yw eykatdotoon tov ADT Plugin oto
Eclipse. Av yivetor ypfion d&AAng miatedppoag IDE, upmopei va
mpaypatoroinfel an' evbeiag exkivnon tov SDK Manager

2.2.3. Odnyigg eykaraoraong yio Linux

IMa v emtoyn eykatdotoon og teptBdilov Linux amortodvtot to Topo-
Kéto Pnata [36]:

1.

To xatdAnio makétov SDK Tools Only Aoppdavetor omd to Site:
http://developer.android.com/sdk/index.html

Amatteitor  amoovumieon Tov tgz apyeiov mov €xel Angbel. Amd
TPOEMIAOYT] TO TEPLEYOUEVO AmOGVUTIELETAL GE QaKEAD pe Gvoua
android-sdk-linux_x86, 1| avtiotoyo avdioyo pe tnv ékdoon. Ipénet
va yivel petaxivinon tov @Axelov 0vtov 6g KATGAANAN Tomobeoia,
.Y, 6€ &vav edakelo “Development” otov keVTpIKd KATAAOYO

Inuewdvetor 1 Stadpopn 6mov amodnievtnie to SDK, yati {nteiton
TOPOKATO

¥t ouvvéyele mpémel va yiver exkivnon tov  Eclipse  kat
axolovBobvtar ot odnyieg yw eykatdotoon tov ADT Plugin oto
Eclipse. Av yiveton ypnion &Alng miotedppeg IDE, pmopei va
npayuatomoindet am' evbeiag exkivnon tov SDK Manager.

2.2.4. Odnyieg o gykaraotoot tov ADT Plugin 6to Eclipse

I v eykozdotoon tov ADT Plugin oto mepiBaiiov avamtuéng Eclipse
axoAovBobvtar Ta mapaxkdTo Puara [37]:
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1. Tiveron emhoyn Tov pevov tov Eclipse Help > Install New Software
2. Tlpaypatomoleiton KAk oto kKovuni Add... oy yovio tédve 661

3. Zto mapdbupo mov supavilete, eicdyetan oto medio Name: “ADT
Plugin” Ko oTO nedio Location: “https://dI-
ssl.google.com/android/eclipse/”

4. Tiveton KAk oto Ok. Av gppoviotel pvopa cOAALOTOS, TPOoTEIvVETAL
n xpnon “http” tpwtokdéArov cto Location URL, avti yuo “https”

5. Tpaypatomoteital avayvoon kot amodoyn tov Opmv ddelog ypnong
Kol emAoyn Finish

6. Av epoaviotel mpoewdomoinon ac@aAieiag, pHe pRvope OTL M
avOevTIKOTNTO, M 1 EYKVPOTNTA TOL AOYIGMIKOD OV UmOpel va
nmpocdoplotel, emaéyetat To Ok

7. Otov ohoxAnpwBel 1 eyKatdotaon, TPENEL va YIVEL ETOVEKKIVION TOV
Eclipse

8. Tivetow emroyn “Use existing SDKs”, ot0 mopdabvpo “Welcome to
Android Development” tov Eclipse

9. Ilpoayuatomoteiton KAk 6t0 kovumi Browse, emthoyn g 0éong tov
Android SDK (076 1o prpa 3) kot KAk oto Next

10. Zvviotdton 1 AMyn g Tedevtaiag ékdoong Android yia tov Emulator
and pevov SDK Manager tov Eclipse

H eykotdotaon tov amnopoithtov  epyoAeiov yuoo v avamtuén
epopuoyadv €xel mpaypoatonombei. H Aqynm dAlov exddcewv Android 1
nakétov onwg M Pfiodnkn Google Play In-app Billing, pmopei va ta
npaypotoronbei and to pevod SDK Manager tov Eclipse [37].

3. H pipiodnikn Google Maps API

H elotepicry Piphotnkn Google Maps APl smutpémer v gokoln
EVOOUATOOT dladpacTik®mv yaptdv s Google otig epappoyés Android,
uéom ¢ KAdong MapView. H kAdon avth mapéyel evoouatouévn Ay,
amOd0GCT, KOl TPOS®PWVY amobnKkevon xoptodv, kabdg kol po Towkiiio
Ao EMAOYEG EHLPAVIONG Kol eEAEYYoV. ATtotehel éva mepifAnua yopw® amod
10 Google Maps API nov emitpénel otig epapuoyéc Android va {ntodv
kot vo yerpilovion dedopéva Google Maps péow uefddmv g kKhdong, Kot
EMTPETEL T YPNOT OESOUEVOV TOV YOPTOV UECH TOV YOPUKTNPIOTIKOV
£voc¢ avtikelpwévov MapView, tonmov View [38].

H mpécPaomn ota Google Maps dedopéva, mopEyetal GE oL EQUPUOYN e
ypnon tov Google Maps API Key. H andéktnon tov Google Maps API
Key yivetan pe eyypagn Tov TIGTOTOMTIKOD TNG EPOPUOYNS OTNV
vimpecio. Google Maps. Avtd 1oydel gite TPOKELTOL Y10 EPUPUOYN TOV
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QKOWO AVOTTOCCETAL GE TPOGOUOLMTY, EITE Y10 EPAPUOYA NON ETOLUN Yiol
gykatdotaon o ovokevég Android [38].

3.1  Amnoxtnon Google Maps API Key
H gyypaon yw to Google Maps API vl Android Key £yt 600 pépn [38]:

o Kataydpion tov MDS5 fingerprint Tov mictomomtikod (keystore)
OV YPNOILOTOIEL 1 €PAPUOYR, Yo TV omdktnon tov Google
Maps APl vl Key

o Avogopd tov Google Maps APl Android vl Key oe kabe
avtikeipevo MapView, eite ovtd dnhovetaw oe XML eite
apykonoteitol amevdsiog amd ToV KOJKA

Odnyiec amdktnong _tov Google Maps API Key tov SDK Debug
motorowmtikov [38]:

1. Amouteiton exkivnon TG KOVoOAOG Kol GVOLYHO TOL (QAKEAOL
“.android”. H tomofeoia tov gaxélov epeavifetal kot and to Eclipse
and to pevov Windows > Prefs > Android > Build

2. llpaypatomoteiton ektéleon 1rng mapoxdto Keytool evioing, v
Afym Tov MDS fingerprint debug micTomonTikov:

keytool -list -alias androiddebugkey -keystore debug.keystore -
storepass android -keypass android

3. AxolovBovvrtal ot 0dnyieg amdknong tov Google Maps API Key

Odnyiec amdéktnone tov Google Maps API Key avto-vmoypauuévou
motorowmtikov [38]:

1. Amouteiton exkivnon Tng KOVOOANG KOl EKTEAEGN TNG TOPUKAT®
Keytool evtoing, yio Anyn tov MDS5 fingerprint Tov emiieypévov
“my-release-key” motomomtikov:

keytool -list -alias “alias name” -keystore “my-release-
key” .keystore

2. AxolovBovvtar o1 0dnyieg amdktnong tov Google Maps API Key
Odnyiec amdktmong tov Google Maps API Key [39]:

1. Tiveton dvorypo g oeAidog amdktnong kiewduwv Goolge Maps
https://developers.google.com/maps/documentation/android/v1l/maps-
api-signup kot obvdeon ue Google Aoyaplacud

2. Amouteitor ovéyvmorn Kol amodoyn T®V 0pmv AdElNg YPNOoMG. X1
ocuvéyeln yiveton sloaymynq tov MDS fingerprint kot €miAoyn
“Generate API Key”

3. Xpnon tov Google Maps API Key wg¢ yapoktnpiotikd, amorteitol vo
viver oe kdBe avtikeipevo MapView, kdbe epappoyns, mov €xet
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VIOYPOPEL E GVTO TO TIGTOTOWTIKO, YO TO OTOI0 AMOKTNONKE TO
Google Maps API vl Key

Y. AnAoon avtikeipévovr MapView ce XML.

<com.google.android.maps.MapView

android:layout width="fill parent"

android:layout height="fill parent"

android:apiKey="05U W5NSIk4SIsc7kavIA8rlpvLO7dLRFSCp4dA" />

m.x. Apyworoinon tov avtikelpévov MapView ar’ gvbeiog and
TOV KOO

map = new MapView (this,
"05U WS5NSTk4SIsc7kavIA8rlpvLO7dLRFSCp4dA" ) ;

4. Emiong npénet vo. tpootebel £va otoryeio <uses-library> ue avagopd
oty e€wtepikn Piplodnkn com.google.android.maps oto Manifest
mg epoppoyns. To otoyeio avtd mpémer va eivor amdyovog Tov
ototyeiov <application™>, m.y.

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.package.name">

<application android:name="MyApplication" >
<uses-library android:name="com.google.android.maps" />
</application>

</manifest>

5. Téhog, M €QOPUOYN «OTOYPAPETOLY UE TO TICTOTOWTIKO 7TTOV
avtiotoyel oto Maps API Key, cto omolo avagépovtal ta ototyeio
MapView

Inpewdveron 0Tt ) ékdoon 1 tov Google Maps Android API éyet emionua
katopyndei and 18 Moptiov tov 2013. Avtd onupaivel 6tL de Oa
nwpootefotv véeg Aettovpyieg oto Google Maps Android API v1. Eriong,
dg Ba divovtar véa kAewdd API ya avtiv v éxdoor, aAld ta Mon
vrapyovta KA1 Oa Asrtovpyodv kavovikd [38].

4. H pipiodikn Android MapView Balloons

H Bipiobnkn avt) mopéyet, pe €dkoho TpOTO, EUPAVIOT TANPOPOPIDV
oto otoyeio overlays (avtikeipevo g Pacikng kidong overlay, mov o-
VIPOSMTELOVY GToLYEin Ta. omoio pmopel va eppovileton mivo oe €va
yapt [40]), xotd ™ ypnon g eEwtepikng PiPprodnkne Android Maps
APl (com.google.android.maps). Ot minpogopieg epeaviloviar oe éva
amho S10LoYIKO «UTOAOVY, OTHC Tapovctdletal otnv Ewova 27 [41].
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Ewovo 27. Maolove pe TAnpogopisg emreypévov croryeiov

AmoteAeitan and to BalloonOverlayView, éva avtikeipevo mov avtimpo-
comevel  TO  UmoAdvit  mov  gupoviletor 610 XAPTN  KOL  TO
BalloonltemizedOverlay, pwo oaenpnuévn enéktaon NG  KAAONG
ItemizedOverlay [41]. H «\don ItemizedOverlay sivar pio Booiky khdon
v évo. ototyeio overlay ko anoteAeitar omd pia Aiota Overlayltems. Av-
T N KAdon eivar vehBvvn Yo AE1TOVPYieg OTMG 1| OTEIKOVICT) EVOG OEIKTN
(marker) ya k4B otoryeio overlay koi 1 dwarrpnon g gotiaong evog
gmleyuévov ototyeiov [42].

41  Evoopdaroon piprodiikng MapView Ballons g Project

H evoopdtoon g Biiodnkng o éva project yiverar akolovbmovtag ta
napakdro fuoata [41]:

1. Mertagdptoon g Pipriobnkne-project amd 1t Sievbouvon
https://github.com/jqilfelt/android-mapviewballoons.

2. Avorypa tov Eclipse, de&i-khik otov Package Explorer kot emido-
v Import.

3. Xt0 mopabupo mov eupavifeTal, TPAYLOTOTOIOVVTIOL ETLOYT| TOV
General ko Existing Projects into Workspace, kot KAk 610 Kov-
uni Next.

4. Tlpaypotomotovvton emhoyn tov Select archive file: kot kKhik oto
kovuni Browse.

5. Tpénet va yiver avalnitnon Tov apyeiov mov petapoptddnKe Kot
KAMK 0T0 KOvpmi Avotypa.

6. Tlpayuatomoleitan KAk oto kKovurni Finish.
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7. Av gpeoviletar opdiua oto project android-mapviewballoons,
npénel vo, dnpovpynBet évag emulator pe eninedo APl 8 Google-
Maps. Kot dg&il KMk oto project, emhoyny Android Tools < Fix
Project Properties.

8. Xt ovvéyeuwn, mpénel vo yivel, otov Package Manager, de&i ki
oto project mov ypedletor ™ PPAodnKn Ko emhéystan Proper-
ties.

9. Zr1o0 mapdbupo mov gupaviletar, emAéyetan ) kaptéra Android.

10. Zto mhaioto Library, yiveton khik oto kovpri Add.

11. 210 mapdBvpo mov gppaviletal, TPOUYUATOTOOVVTAL ETIAOYT TOV
project-Bipiodrkn android-mapviewballoons, kot KAk 6to KoL-
umi Ok.

12. 1t ovvéyela, mpémel va onpovpyndet po vmokAdon mov exteive-
o TG KAdong BalloonltemizedOverlay<Overlayltem>, 1 omnoia
nepiéyetar ot Pifiodnkn Android MapView Balloons. (Otav
pa khaon I' extetveton pog khdong B, cuvendyetot mwg 1 kKAdon
I' dwbéter avtopata OAEg TIG peTafAntéc kot Tig pebddovg mov
kaBopilovrol oty Khaon B [43])

13. Avrti va etoayBel kmodwog otn cvvaptnon ONTAP() (n onoia 71om
YPMOLLOTOEITAL Yot VO EUPaVIceL To pmaAdvL Yo KaBe otoryeio
overlay), 6a eicoyOei otnv onBalloonTap()

14. To dedopéva mov epeavifovtal og kabe pmoddvi givan o tithog (ti-
tle) kot 10 andomacpa (Snippet) kot Tapéyovv ctov constructor
kabe Overlayltem

Z1UEIDVETOL OTL GTO OPYELD TTOV LETAPOPTOONKE TEPIEXETAL KOl LI EQOP-
Hoyn mov moapovctaletl T Asrtovpyia g PipAtodnkng wg delypa twv dv-
VOTOTHTOV KoL TG Asttovpykotrag [41].
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1.

H epappoyn Yo to Nopo Xeppav

ATOITNGELS TOV GUOTI|NATOS

2OUeoVE e TO GKOTO TNG EQOUPLOYNG GTO TANIGLO TNG TAPOoVGOS EPYACT-
ag, 1 papuroyn Ba Tpémel va divel TPOGPUCT G€ TANPOPOPIES YO TA Pap-
UOKELD KoL TO TPOTNPLN KAVGIU®V TOV ZePPDV HECH SAdPAGTIKOD XAPTN,
otov omoio Ba gppaviletar kot n tomobesio tov yprotn. O oyedacpog
g epapuoyns Bo mpémet vo gival 10106, MGTE 0 YPNOTNG Vo UTOPEl o-
UEG®G Vo, EVTOTILEL TO AVTIKEIUEVO TTOV TOV EVOLUQPEPEL, T.). KOVIIVOTEPO
QopuroKeio 1 PONVOTEPO TPATAPLO. TVVELMDC TPOKVTTOLV Ol TAPOKATM
AELTOVPYIKES OTOLTI|OELG:

ZUYKEVTIPOOT TOV OTOPOLITITOV TANPOPOPIOV UEGH 1GTOCEAIO®Y
ue oyxetikd ototyeio. o ta papuakeio ot TAnpopopiec avtég ei-
Vol To Ovopo, T0 TNAEQ®VO, 1 d1EVBLVGT Kot 0l DPEC EQENUEPTNG
(av mpoxettor yuoo gpnuepevov). Mo Ta mpatiplo Kavcipwv ot
TANPOQOPieg aVTEG Elval 1) EL@VLLA, TO OVOLO WOIOKTATY, 1 O1EV-
Bvvor, ol TIWES TOV KOLGIU®V Kol 1) NUEPOUNVIN KOTAYMPNOTG
TOV TILOV.

Avtopatn EVNUEPWOOT] TV GTOLEIDV TOV QUPUAKEI®V/TPaTPi®V
KOLGIU®V avd £va oplopEVO YPOVIKO S13GTN L.

AvvoTtdtnrTo YEPOKIVITNG EVIUEPMONG TOV GTOLEIMV TOV Qop-
pokeiov/apampiov kavcipov amd 1o ypnotn. O ypnotg umopsel
vo eMAEEEL AVAUESTH GE KATOLEC OUAOEG TANPOPOPIOY Uio TPOG
evnuépmon. [Ly. evnuépoon poévo TV GTorKEIOV TOV APOPOVV
£VaL GUYKEKPLUEVO €I60G KOWGILOV, Yio YpnyopdTepn amnddooT).
Awmpnon TV oToyEiov TOV PUPUIKEIOV/TPATNPI®V KOVoinny
o€ Pdon dedopévav, yio ypNnyopoTePN amdd0GT TOV GLUGTNHUATOC.
Ta otoyyeia o Ba cuykevipdvovtal KABE opd Ao TV apyn, oA~
A povo Otav yperaletar | 6tav o ypNoTNg To emBLEL.

Eugdvion tg 0éomg tov ¥pnot 610 YAPTN KOl AVOVENDGT] 0VTHG
(mopakoAovOnon) Kotd T LETAKIVON TOV XPNOTY.

Eppdvion tov eapuoxeiov pe pumodovi minpoeopiov (dvopa,
DPESC EPMLEPIAG) GTO XAPTN.
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e Euoedvion tov mpamnpiov Kavcigwoy, Tov SuféTovy 10 emleyeé-
VO €100g KowaGipov and to ypNoTh, UE UTAAOVL TANPOPOPIDV (&-
Tovopia, Ovopo WoKTATY, €005 Kavoilov, T, nuepounvia Ko-
TOYOPNONG TIHNG) OTO YAPTN.

o  AvvotdTnTa EULPAVIONC TOV PUPUAKEIDV/TPOTNPIOY KOVGIU®OY G
Aota. Xt Aloto 0o cvumepiapPdvoviol Kol KOTOGTAIOTE TO
omoia mhavdV va pnv £govv KoTay®pnuévn ykupn dedbuvon.

e Avvatdmra TaEvounong avd amdeTacT], AAQABNTIKA 1] VA T
o™ AloTa, Yo S1ELKOAVVGT TOV YPNOTY OTNV EVPECT] TV TANPO-
(OPLDV TTOV TOV EVILAPEPOLV.

e  Eupdvion 6lev tov ctoyeiov (ovoua, ®peg epnuepiog, dievduv-
on, andotaot, TNAEPOVO) evOC EOPUOKEIOL. AVVATOTNTO AUECTG
KANONG TOV TNAEPOVIK®V apliudv.

e Euoedvion 6lov tov ctotyeinv (Gvopa WO10KTAT, EXOVLUiI, d1E-
Bvvon, andcTtacn, €160¢ KOVGIHOV, TIUN, NUEPOUNVIN KATUXDPT-
oNG TIUNG) VO TPATNPIOV KOVGIHWYV.

e Avvatdtnrta ANYNg odNyudV TPOG TO EMAEYUEVO KATAGTNUO OO
70 ¥pNoTN. Av N andoTacn TOL XPNoTH and TO EMAEYUEVO KATA-
oTnHo givol peyaAdTepn TV YIAMOUETPOV, 1 SLVOTOTNTA ANYNG
001 YLDV OMEVEPYOTOIEITOL, MOTE VO, UNV EXPOPOVETOL TO GVOTN-
L0

e Euopdvion pevov pubuicemv ya ) Aqyn odnyidv. Avvatotnto
emAoyng On/Off g AMyng odnydv Kot Tov PEGOV UETOPOPES
(meldc, pe owtokivnto, e TOONANTO).

o  Ymoompi&n eAANVIK®V N 0yyAKGOV aviloyo pe TN YADGGO TNng
GLOKEVTG.

2. APYLTEKTOVIKI] TOV GUOTIHATOS

H apyrtektovikn g epappoyn oxedldotnKe £T01 MOTE VO LNV OTOLTEITOL
dwapopetikd Activity 1 layout og kavévo onueio ™G epaproync yo
Aertovpyio TOV Qoappokeimv N Tov Tpatnpiov Kovcipmv. H mpocéyyion
vt e&aoPaAilel Kol [ OLOIOHOPPIO. OTNV TOPOLGINCT) TV TATPOPO-
pLov ov Pondd to ¥pNoT™ OTNV EVKOAN ekudOnon Kot T ¥pNoT TG &-
@oaproyne. Ot Aettovpyiec TOV VIOYPEMTIKA SLOUPEPOVY Y10 PAPUAKELD, KO
TPOUTAPLE. KOVGIH®V Sloy®pioTtnKoy 6g KAAGELS OV Y10, EVKOAIC OVOud-
otnkov Pharmacies kou GasStations. Oia ta Activities kat o1 kKAdogig ™
TEPLYPAQOvVTUL TapakaTm. XV Ewkova 28 moapatifetal to didypappo tov
KAdoewv g epappoyns. Ot kKAdoelg mov mepi€yovior otig PiPpAtodnkeg
mg mhateopupag Android, tov GoogleMapsAPl kot tov android-
mapviewballoons égv epgpaviCovtal oto didypopua yio. AOyovg gvkoriog
Kol KOTOVONGomC.
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Ewova 28. Avaypappe khdosov
2.1.  Ta Activities tng epappoyng

2.1.1. Main
To Activity Main ypnoponoleitor ¢ onueio EKKivong g EQOPLUOYNG.

Aivel oto ypfotn v dvvatotnto emhoyng “Dapuokeia” 1 “Tlpatipua
Kavoipmv” kot otédvel Tov Kodikd ¢ emioyng oto exduevo Activity

(ActivityMap).

2.1.2. ActivityMap

To Activity avto givot to Bacikdtepo TG @apuoync Kabdg TeptlapPavet
TIG TEPIOCOTEPEC AEITOLPYIEC TNG EQOPUOYNG. AToTeAel EemEKTAOM
(extends) Tov MapActivity, dote va. dtoyelpiletan Tig Asttovpyieg Tov ydp-
TN KOl (P GLUOTOLEITOL Y10 TNV ERPAVIOT] TV PUPHOKEIDV KOl TOV TPOTN-
piov kavcipwv oto xaptn. [Ipv v gpedvion tov ototyeiov eEr&yyeTon av
To otolyela amarteiton evnuépmon kot, dv omorteital, to ActivityMap
ekKvel ™ dwdikacio AyYng tov amopoitmtov ctoyeiov. Exiong sivat
VIELOLVO Y10l TOV EVIOTIGHO, TNV EVIUEPWOOT] KOl TNV TPOPOAN GTO YApTN
g tomobeciog tov yprot. Tavtdypova vrootnpilel Tig €Mg TpdcobeTeg
Aettovpyieg:

e Avvordtnto avavEmong TV 6TotyElMV Kot EVIUEP®OT] TOV XApTN

e Avvatdotra TpoPoing dpoporoyiov TPog Evo EMAEYUEVO KOTA-
omua, pe ypnon g vanpeoiog "Anym odnyiov” tov Google-
Maps

o [IpoPoin mapabdpov pvbuicewv dpoporoyiov

2.1.3. ActivityList

To Activity avtd amotelei emékraon (extends) tov ExpandableListActivi-
ty, dote vo dwoyepileton v emekTaoUn AMOTO KOl ¥PNOLLOTOLEITAL Yia
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TNV EUEAVIOT] GTOEIMV TOV QupUOKEIOV 0AAG Kol TOV TpoTNPiny Kov-
oipwv og AMota. O Adyog mov ypnoomomOnke enektdoiun Kot oyt amin
Mota, gival yio To Soy®PIoUO TOV EPNUEPELOVTIOV QUPLOKEIDY amd To
vroloma Yo dievkoAvven tov ypnotn. [Hopdiinia, vrootnpiloviot ot
eEng mpdcbetec Aettovpyieg:

®  Ymoloylopdg amdoTOoNG TOL KAOE KATAGTNUATOS 0T TO XPNOT

e lIpoPoin mapdBupov pe emhoyés taEvounong (Erwvopia, Ano-
otaon, Tyn)

o  Ta&wounon g Motag avaloya LE TNV ETIAO0YN TOL YPNOTN

2.1.4. DataShow

To Activity DataShow ypnoipomoteiton yio thv mpoPoin twv otoryeimv
TOV QUPUOKEIOV Kol TOV Tpatnpiov kowsipmyv. O oyedl0cHog TOV TivaKa
otov onoio gpeavifovtar to ototyeio TableLayout, yivetat duvopukd dote
Vo TPooapUOLETOL 0TO GTOLYEID TOV POPUUKEIOV 1 TV TPOTNPlOY Kov-
cipwv. [Mapdiinia, vioompilovral ot e&ng npodcheteg Asitovpyie:

®  YToAOYIGUOG OTOGTACNG TOV EMAEYUEVOD KOTAGTAIOTOC OTd TO
xpioT

o Evtomopdg tAep@vikod optfpod kot duvatdtnto GUESTS KAN-
o1g TOV

2.2. O oopuaAnpoPOTIKEG KLAGELS TG EQAPIOYIG

2116 TOpaypAPovg TOV 0KOAOLOOHV TEPTYPAPOVTUL GUVOTTIKA Ol GUUTTAT-
POUATIKEG KAUOELS TNG EQPOPUOYNG. ZNUELDVETOL OTL 01 KAAGEIC TOV TTEPLE-
yovtol otig Pprodnkeg g mhoteopuag Android, tov GoogleMapsAPI
ko tov android-mapviewballoons dev avagépovrar.

2.2.1. CustomPinpoint

H xldon avt omotelel eméktoon (extends) tng BalloonltemizedO-
verlay<Overlayltem> ka1 givar vrevbovn yio ™ dayeipion tov onpeiov
ov eppavifovtal oto xdptn. Emiong, péom avtmg oyedidlovtor to pmo-
AGVIOL TANPOPOPLOV.

2.2.2. DBManager

H xAdon DBManager nepiéyel ocuvaptmoelg pe 6ha to sqlite epotiuata
OV YPNOLOTOOVVTOL otV gpapuoyr. Emiong mepi€yel v vmokAidon
DBHelper. H «\ldon DBHelper avt amotelel eméktaon (extends) tng
SQLiteOpenHelper kot mepiéyel cuvapPTNGELS Y1 T OMUIOVPYiR TOV TV~
KOV NG PAonc dedopévav.
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2.2.3. ServerConnection

H xhdon avt) mepiéyel Agttovpyieg mov amattovy cHvoeon pe 1o Otadi-
kvo. [apéyet T1¢ €€ng duvatdtTEs:

e 'Eleyyog ovvdeong e pio 1otocerida

o ANyn anyaiov KOIKO UG I6TOGEAISOGC

e  ANyn otoyeiov dpoporoyiov amd éva ornueio oe Eva GAAO Kot
ATOKMOIKOTOINoN AVTOV

e  ANyn ocvvretaypévav piog dievbuvong

2.2.4. Pharmacies

H «Adon Pharmacies nepiéyet cuvaptioelg amoKAEIGTIKG Y100 TO XEPIGHO
TOV oTolyElmV TV papuakeiny. Zvykekpuyuéva vrootnpilet:

e YVVIOVIGUO TG ANYNG OTOEIOV TOV QUPUAKEIDY

o  Al)oOpIoHd CTOWYEI®V TOV QUPUOKEI®V amd TOV TNYaio KMo
NG GEMOAG AVOPOPAg

e  Eppdvion eappokeiov oto ybpt

e Awypogn otoyEimv ToV QOPUOKEIDOV KOl AQOIPEST TWV QUPLLO-
kelwv omd to YapTn

2.2.5. GasStations

H kAo GasStations mepiéyet cLVAPTHCELS ATOKAEIGTIKA Y10 TO XEPIGUO
TOV oTOYEIOV TV TPpATNPiOV KOLsiptmv. Zuykekpipéva vrootnpilet:

o YUVTIOVIGUO TG ANYNG OTOYEI®V TOV TPATNPIOV KOVGIHL®mY

o  Awyopiopd otoryeinv Tov mpatnpiov Kovsipowv ornd tov mrycio
KOOKA, TNG GEAIOAG AVOPOPAS

e  Epedvion mpatmpiov Kavcipwv 6to yapt

o  Awypaen otoryeiov tov mpatpiov Kovcipov Kot apoipesn Tov
TPATNPIOV KOVGIH®Y amd TO YapTN

2.2.6. RoutePathOverlay

H xidon RoutePathOverLay amoteAei eméktaon (extends) tng Overlay
KOl TEPLEYEL GUVOPTNOELG Y10 T OMLOVPYi EVOG AVTIKEIUEVOL - dPOLOAO-
yiov.

2.3. H pdaon dgdopévov T €Qupproyns

v mapovoa epyacio ov Kot dev NTav amapoitntm n xpnHon Pdong dedo-
pévev anopaciotnke vo ypnoiponombel. O Adyog eivar 6t kdbe opd
OV TPAYLOTOTOlELTAL AYN 0€00UEVOV TOPOLGLAlETaL GNUAVTIKY EmPd-
puvorn 1oV cvotNuatog. Emiong 6co yivetoaw 1 petapopd dedopévav o
xpNotng péver otnv avapovi. ‘Etot av n epappoyn katéfale kabe popd
O\eg TIG amattovpeves mANpoeopieg Ba mapovolaloTay PeyOAn ¥POoviKn
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Kkafvotépnon kot 1) epappoyn o Ba fTav Aettovpykn. H Avon cg avtd 1o
TpOPANa 600nKe pe ™ yprion Pacng dedopévmv. Ta dedopéva puAAGGO-
vtol ot Baon dedopEVEOV Kot e Evav ELEYYO EVIUEPMOEMV AToPacileTal
7oTE €lval amapaitnTn 1 €K VEOL AYN dESOUEVOV.

Qo160 d6OnKe M dLVATOTNTO GTO XPNOTN VO AVOVEDVEL TNV TANpOoPopia
mov egmBupel, AoTE 0 YPNOTNG Vo Umopel var Exel xelpokivnto Ereyyo Kot
T dvvaTotnNTa Vo, Yvopilel 6Tt 1| TANpoeopia Tov eueoviletar eivor n tpé-
YOLOL.

H Pdon dedopévav amoteheitor amd 000 ave&dptnrovg mivakes e TG
npopaveig ovopaocicc PHARMACIES kot GASSTATIONS. Ot mivakeg
ovTol TEPLEYOVY TO GTOLYEID TOV PUPHOKEI®Y KOl TOV Tpatnpiov avti-
otoyya. To medio Tov mivake PHARMACIES givan id, name, phone, ad-
dress, latitude, longitude, distance, hours ka1 mapld. Ta nedio tov mivaka
GASSTATIONS eivon id, name, brand, address, latitude, longitude, dis-
tance, hours, mapld, price, product ko1 prodld. Xta wedia latitude, longi-
tude katay®podVTOL Ol YEMYPUPIKEG CLVIETAYUEVEG OV VLTTOAOYi{ovTon
amo T devbvvon pe TN Sladkacio TG OVTIGTPOPNG YEOKMIIKOTOINGNG
(reverse geocoding) mov mapéyel to Google Maps API. 1o medio mapld
glodyetar to index g Béong tov onueiov ot Aiota Overlayltems. To
mapld ypnopedel oV avayvopion tov onueiov omd T Hom oL oTNV
Mota. Zto nedio distance amobnkeveTol TPOcOPVE 1 ATdGTOCT TOL KO-
TAGTAOTOG Ao TNV Tomobesia Tov ypnotn. Xpnolonoteital yio TV V-
KoAn ta&wounon tov katactudtov ova orxodctoon. To nedio prodld me-
piEyel to id Tov TPoidvtog Kawsipov. Xe oio ta vdrouro nedio Twv 600
TWAK®V €l06yovTol ol TANPoPopieg mov Aapupdvovior amd v ANyn oe-
dopévav.

3. H gpappoyn

To Backd Activity g epappoyng eivor to ActivityMap. To ActivityMap
€XEL TIG TEPLOGOTEPEG AELTOVPYIES, GUVETMOS Kot TN HEYOADTEPT] dvoKoAia
010 oyedlacpod. Xt cvvaptnon onCreate() tov ActivityMap apyikd yivo-
VTOL Ol OTTOPOLTNTEG APYIKOTTOMGELS KOl OTN) CLUVEYXELD KOAEITOL 1] GLVAP-
o getPharmacies() 1 n getGasStations() tov ActivityMap, avaloya pe
TNV EMA0YN TOV XPNOTN GTO KEVIPIKO peEVOD. Ot GUVAPTAGELS OVTEG GL-
vtovilouv TI¢ Topakato Pacikéc Asrtovpyieg tov ActivityMap:

o evNUEPMOT — ANYN TANPOPOPLOV
®  guEAvVIoT TOV oNUEIDV GTO ¥apTN

Ot Topomdve AelTovpyieg Kol 0l GUVAPTIOELS TOV YPNOLUOTOOVVIOL GE
avTEG, KoBmg Ko dAleg Pacikég Asttovpyieg TG EQUPUOYNG TEPTYPAPO-
VTOL OVOAVTIKOTEPO O€ ETOpEVEG TTOpOypapovg. To ActivityMap eivon emi-
ong vevbuvo Yo Tov evtomioud Kot TV evnuépmon g Béong tov yp1n-
om. ['o v kaAdtepn Asrtovpyia TG EQOPUOYNG amopaciotnke 1 0éon
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oV ¥pnot va evromileton amd Wifi aAld kot amd GPS. 'Etot av kdmoto
amd Ta dVo Og Aertovpyel ikavoromTikd, 1 Béom Ba cvveyilel va evromile-
tot. Av n 6éom tov ypnot evromiCetar kot amd o Wifi aAld kot amd o
GPS, mpotipndton n TAnpogopio wov wpoépyetal amd to GPS kabmg sival
o okpPng [44]. O evromiopds Ko n evuépmwon g Héong tov ypnHot
yivovtar avtopato oo to ActivityMap kot n evnuépmon Tov xaptn petd
amd odhayn yivetor otn cvvaptnon onlLocationChanged(Location 1) tov
ActivityMap. v Ewova 29 mapovoidletar 1 Agttovpyio TG cuvaptn-
ong getPharmacies(). IapdAinia Topovotdletat | aVTOHAT) EVIHEP®OGN
g Béomg tov ypnot.

!

EAeyxog
v 1 TEAEUTA
EVNUEPWOT) TWV
T EQUEPEUOVIWV
QappaKeiwv
EyIve
ofjuepa

NAI

EAeyxog
av n TeAeutaia
VNHEPWOT) GAWV TW!
Qappakelwy Eyive
v TeAeuTala

Evnuépwon
ToTroBeciag

TOu XpRoTn Kai
avaveéwon Tng
oToV XGpTN

Alaypa@ri GAwv Twv

OAa 1a pappakeia
EYYPAQUV TOU PETaTPETTOVTAN OF
rivaka PHARMACIES Hn e@nuepetovIa
UE EVNUEPWON TOU
fvaka PHARMACIE!

AQyn oToIXEIWY GAWV
TWV QapuaKeiwy kai
aTaywpenon autwy oTo!
Trivaka PHARMACIES

HE EVNPEPWOT) TOU ME EVpEPWOT) TOU

OAa Ta gappakea OAa 1a gappakela
HETaTpETIOVTN OF PETATPETIOVTAI O
un £gnpepedovia | e@nuepedovTa
fvaka PHARMACIE: ivaka PHARMACIE

ARyn oToIXEIWV TWV
EQNUEPEUOVIWV
Pappakeiwv kal

Anyn oToIXEIWV TwV
EQNUEPEUOVTWV
QappaKelwv Kal
EVNUEPWOT) TWV

VTIOTOIXWV EYYPAQUV TO

Tivaka PHARMACIES

EVNHEPWOT) TWV
VTICTOIXWY EYYPAQUV TO
Tivaka PHARMACIES

v

Epgavion Twv
(Pappakeiwy oTo XapTn

!

Ewcove 29. Awaypappa poiig Tov ActivityMap oyetikd pe to appoxsio
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2mv Ewoéva 30 mopovcialetar n Aettovpyia g cuvaptnong getGasSta-
tions(). ITapdAinia Tapovcialetal n avtopaTH EVUépmon g BEong Tov

xpPHoT.

v

Emhoyn eidoug |
Kauolyou aToé To XpRoTn

av n TeAcutala
EVNHEPWOT) TWY
TpaTnplwv Kauoipwy,
Y1Q TO ETNAEYHEVO
£I50g kauaipou
EyIVE
onpepa

OXi

EAeyxog

ouvoEang NAI
pE TOV
server v
Evnuépwon
OXI ToTToBeTiag
ToU XPrioTn Kal
avaveéwaon Tng

oTOV XapTn
TOU ETHAEYHEVOU EIBOUG KAUCiHOU

Algypagr OAWY TwV EYYPAPiV,
Tou Trivaka GASSTATIONS

AR CTOIXEIWV TwY
Tparnpiwy KaUoTHWY PE TO

EMAEYPEVO EIGOG Kauoipiou

KQl KQTaywpnor autv
oTov Trivaka GASSTATIONS

Epgavion Twv Trpamplwy kausipwv
TOU ETTIAEYpEVOU EIGOUG KaUTTpoU
oTO XGpTn

:

Ewova 30. Awdypappa pofg tov ActivityMap eyetikd pe ta mpotipro Koveipov

3.1. Xvikoyn TOV AANPOPOPLAOV

Ot TAnpogopieg Tov papuakeiov Aappdvovtor and to emionuo Site tov
Dapuakevtikod ZvAloyov Zeppdv http://www.fsserron.gr/ kol tov mpa-
mpiov kowoiunv and to site TTapatnpntiplo TUOY VYP®OV KAVGIH®Y TOV
Yrovpyeiov Avantuéng AviayovioTikotntog, Ymodoumv, Metapopov
kot Awtoov http://www.fuelprices.gr/. Avti n mpocéyyion vioBetiOnke
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Y10l TN GLAAOYT TV EYKVPOTEP®V KOTA TO dUVATOV TANPOPOPLDY Y10 TOVG
YPY|OTES.

Tpewg ovykekpuévec ovvaptnong, ot ovvaptioelg downloadOnDu-
tyPharmacies(), downloadAllPharmacies() ¢ xldong Pharmacies xot
downloadGasStations(String prod) g xAdong GasStations cvvtovifovv
™ ANyM 1oV avitictoy®v dedopévav. Kabe pia and avtég meprapfdvet
KAqon g ovvaptmong readHtml(String url) g khdong ServerConnec-
tion yio Afjym tov TEPIEXOUEVOD TG GEAIDAG pe TIC emBLUNTEG TANPOPO-
pieg. L ovvéyeln dVvo GAAec cuvaptoels, ot cuvaptioelg downloadOn-
DutyPharmacies() kot downloadAllPharmacies() kaiobv tn cvvdptnon
getPharmacies(BufferedReader reader, String flag) tg «Adong Pharma-
cies yo dloympiopd Kot amodKeLsT TOV TANPOPOPIDY TV PUPUAKEIDV.
Evd n downloadGasStations(String prod) kakei tn cuvaptnon getGasSta-
tions(BufferedReader reader) tn¢ kAdong GasStations, yia dioywpioud Kot
amo0NKELGN TOV TANPOPOPIDOV TOV TPATNPIOV KOVGILOV.

3.1.1.  Afqyn wepreyopévov oELIdOG

O TAnpoopieg TV EPNUEPELOVTIOV QOPUOKEI®Y TNYAlovy amd TNV 1-
GTOGEAID OV DopHOKEVTIKOD XvAAdyov TV Xeppmv
(http://www.fsserron.gr/). Qotdco ot celido avtr dev meptiapuPdvovtat
Bacikég mAnpopopicc 6TmG 1 d1eHOVVET TOV EPMUEPEVOVTOV PUPLOKEIDV.
I' avtd 10 AOYo amopacictnke OtTL givol amapoitnTn Kot 1 AQyn TV
otoleimv  Ohv TV  Qapuokeiov  omd  oviicToreg  oeAideg
http://www.fsserron.gr/index.php?option=com_contact&view=category&
catid=12,
http://www.fsserron.gr/index.php?option=com_contact&view=category&
catid=12&limitstart=20,
http://www.fsserron.gr/index.php?option=com_contact&view=category&
catid=12&limitstart=40,
http://www.fsserron.gr/index.php?option=com_contact&view=category&
catid=12&limitstart=60. Ot TAnpopopicc TV mPUTNPI®Y KAVGIH®Y OVTi-
ototya Tnyalovv amd v 1tocerida Tov Ilapatnpnmpiov Yypov Kav-
oipov
(http://www.fuelprices.gr/CheckPrices?DD=62010200&DD=62010300&
DD=62010100&DD=62010400&date_filter=7&prodclass=1), émov o
petapAntn prodclass diveton tiun amd 1 éwg 7, avdioya pe to €i60g kav-
oipov mov emidéyel o ypnotng. Ot emimpdchetol KwdKoi TOL ¥PNCUOTOL-
ovvtar oto URL mepropilovv v avalntnon oto Nopd Zeppdv Kot yio
v tp€xovca eRGoudda.

H ovvaptnon readHtml(String url, String encoding) g rAdong
ServerConnection Aaupavel tov mnyoio k®OKa TG oeAidag mov divetan
G OPIGHO KoL TOV EMOTPEPEL o€ P peTafAntn tomov BufferedReader. H
TapapeTpog encoding TEPLEYEL TNV KOIIKOTOINGT TNG GEAIDAG, Y10l TN O®-
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ot AMym tov dedopévav. H kodikomoinon tov Site tov papuokesiov &i-
vou “utf-8”, evd Twv patnpiov kavcipwy “iso-8859-77.

3.1.2.  Awyopiopog Tov yp1jcLIL®Y TANPOPOPLAY

O myaiog kddwkag pag oeridag pmopel edkora va mpoPAndel péocw kabe
browser. Kéabe celido meptrappdvel moliég mAnpopopieg mov dgv givat
YPNOULEG OTNV TTopovca epyacio. 'Etot, 1 epapuoyn kaAeitar va cuAAEEEL
TIG YPNOLES TANPOPOpies and Tov mnyaio kddwa G kbbe ceridag. e
KkéOe cerida OumG M doun TOL TNYAioL KOJIKA £ival SLOPOPETIKY|. XVVe-
oG N 1uéEBodog daywpiopov (parsing) tav ypiouoy dedouévev gival dt-
QPOPETIKT Y10l TI GEAION TOV QUPLOKEI®V amd OTL Yl T GEAIdQ TV TTPO-
mpiev Kovuoipoy.

Me kdmota EkmAnén TopatnpiOnKe S10popa 6TO dLUYWOPIGUO TNYAI0OL Kd-
dko 6eAidag Tov AMednke amd Wifi pe Tnyaiov kddike oeridac mov ANe-
Onke and 3G. Zuykekpipéva TapatnpnOnke 0Tt To TEPLEXOUEVO HOG GEAL-
dag, otav Aapfdvetor and diktvo Wifi, givor akpifog o0mwg ppaviCeta
otov browser gvoc vmoloyioth, evd 6tav n ido. celida Aapfdveton omod
diktvo 3G, Moyo socwtepikng enelepyasiog and tov Tapoyo tov 3G, pmo-
pel va omovetalovy ot yopakTHPES aAAAYNG YPOUUNAS “\n” 7 “\r”. Avtd
TPOKAAECE EMMPOGHETO TPOPANUA, QPO GOUPOVA UE TNV OPYIKT AN
7oV V10BeTNONKE, TO TTEPIEYOUEVO TNG GEXIdOC dlaPfaloToy YPauUUn - YPOL-
un pe v evroAn readLine() kot kdBe ypapun dexotav eneEepyacio yuo to
Sy®pIoUd TV ¥pNouey TAnpogoptdv. ‘Etct, 6tav ywvdtav ypnon tov
3G diktvov, 6Xo T0 TTEPLEYOUEVO TNG GEAMDAG DE@pPOvVTAY Uio YPOUUT Kot
TO EPLEYOUEVO TNG GEAdOG dev draympilotav cwotd. H Avon mov 660nke
givon 1 amoBnkevon kabe ypapung o £va avtikeipevo StringBuilder. ‘Etot
TO OvTIKEipEVO owtd Ba €xel 10 1010 TTEPIEYOUEVO OO OO0 SIKTLO KL OV
TPoEPyovTal To SEOOUEVA. LT GUVEYELN YIVETOL SYWOPICHOG TV YP1Ol-
LOV TANPOPOPLDV OO 0VTO TO AVTIKEIIEVO, OTMG TOPOLGLALETAL TAUPOUKA-
1.

3.1.2.1. Awoopiopog Ypoi@v TANPoPOPLAY PUPUAKEIMV

H ovvapmon getPharmacies(BufferedReader reader, String flag), tng
KAdong Pharmacies, sivar vrevBovn yio 10 Sloy@pIGUd TV YPNCIUOV
TANpoeopldV TV poppokeiov. H dtaduacio avt) mepriappavet:

o  Apykd xotoyopeitor oe pio petafinti tonov StringBuilder to
TUNUO TOV TTEPLEYOUEVOL TNG HETOPAN TG reader mov meptapuPavet
TG ypropeg minpogopicc. O Adyog mov ypnotpomobnke String-
Builder kot oyt String givot 0t1 0 apOpog YOpOKTAPOY TOV UTOpPET
vo kpathosgt £va String dev emapket.

o O 1pmTOG SLOY®PICUOC TV YPNOIUOV TAPOPOPLDY YivETUL KOTA
mv apykomoinon tov StringBuilder, ue ™ ypron 6vo petafin-
v tomov String, dataStart kou dataEnd. O petafintég dataStart
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kou dataEnd éyovv wg Tun 800 AéEeig Khedud mov gvtomilovrol
010 TEPLEYOUEVO NG oeAldag Kot opilovv v apyn kot o téhog
™¢ xprioung minpogopiag. Ot petafintég dataStart ko dataEnd
£€YOUV S10QPOPETIKN TIUN OU®G YLl TN GEAIDD TV EPNUEPEVOVTOV
oapupokeiov amd ot yia Tig 6eridec OAwv tov papuakeiov. H pe-
tapAnm flag éxer tipun “Pharmacy” 6tav mpokeitat yio 1 6eAideg
oAV TV pappokeiov 1 “OnDuty” 6tav mpdKetton yio T GeAida
TOV EENUEPEVOVIMV KUl XPTCLOTOLEITAL GOV oNaic Yo T Om-
ot apyKomoinon twv petaPAntov dataStart ko dataEnd. v
nepintwon mov 1 petafint flag éxet tyun “OnDuty” n dataStart
opileton “Tniépwvo” ko 1 dataEnd “</tbody>". Ttnv nepintwon
nov 1 petoPant flag éxer tun “Pharmacy” n dataStart opileton
“Tuepa” kou n dataEnd “</td>". Ou evépyeleg mov akoAovOoHV
yivovtou pe tov id1o Tpdmo yo étL Tipy K av Eyet to flag.

2 ovvéyela, ot TAnpoopieg dwywpilovral avd eappoakeio. O
Staymploudc avtdc yivetar pe ypron g evrtoing split(String reg-
ularExpression) kot tng regular expression “<a href[*>]+\\>". H
éxppoon avty opilel pio cvuPorocelpd mov Eekvael amd “<a
href”, axoAovBobv 0m010601TOTE 1 OTOLOONTOTE YOPOUKTNPES &~
KTOG 0o “>" Kot TEAELDVEL [E TO YapoKTnpo “>". Omov cuvavtd-
Tan M €KEPACT 0T YIVETOL OY®PICUOG KOl TO OTOTEAEGLLOTA
amobnkevovral o€ wivaka String.

H emopevn evépyelo mov mpoypatomoleitat €ival 0 Jay®PIGHOG
KdOe gyypapg TOL TPONYOVUEVOD TIVOKO GE YOPAKTNPLIOTIKE TOV
oappokeiov. [a v amkoroinorn tov TPofAHOTOS apyiKd Kabe
EYYPAON TOL VUK OEYETOL KATOIEC TPOTOTOUGELS JE YPNON TNG
gvtolng replaceAll(String regularExpression, String replacement).
H mpdt tpomonoinon yivetor pe v evion replaceAll(">([0-
9I[0-9][0-9]I[ D<", "><"). H éxppacn mov ypnouonoeital, opi-
(et pio cupPorocelpd TOL EEKIVAEL IE TOV YAPOKTAPO, >, aKo-
AovBel évag povoynelog 1 dStynelog optBproc Kol TEAEIDVEL Pe TOV
yopaxktnpa “<”. 'Etot 0mov cuvavtdtor out 1 EKEPacT ovVTUKo-
Oiotatol amd toug yapakmpeg “><". H emduevn tpomomoinon yi-
veton pe v evroin replaceAlI("<[>]+\>", "|"). H ékppaon mov
ypnowonoteital, opilel pioa ovpuPorocelpd mov Eexwvdel pe tov
yopaktnpa “<’, akoAovdobv 0TOL0GONTOTE 1 OTOIOONTOTE YOPa-
KTNPEG EKTOC 0md “>" Kol TEASLDVEL E TOV YopaKkTnpa “>". 'Etot
OOV CLVOVTATOL QLT 1) EKPpaoT avtikabiotatol and Tov yopa-
ktppo “I”. A@ov &yovv yivel aVTEC Ol TPOTOTOUGELS O JloYMPL-
OUOC NG KAOE €yypaPnC TOL TVAKO GE YOPOKTNPIOTIKA YiveTal
gvkola pe ypron g evrong split("[\\]+"). H éxepacn mov ypn-
opomoteitat, opilet pio GLUPOAOGELPA TOV TEPLEYEL TOV YOPAKTT-
pa “I” uio N weprocdTepeg Qopéc. Ta dedopéva, amodnkevovTal 6
véo dtodidotaro mivaxa, String.
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o Tehevtoio evépyeln ival 1 KOTay®PNOT TOV TEPIEXOUEVOV TOV
dedldoTatov avtod Tivaka oty Pacn dedopévav Yo GpeoT
npdoPoaocn oe avtd dmote givorl amopaitnTo. e avtd 10 onueio N
T g petapantmg flag mailel poro kabdg Aapfdvovtar dtopo-
PETIKEG TANPOPOPIEG AmO TN GEMON TOV EPMUEPEVOVIOV QUPLLO-
Kkelov kol Seopetikés amd TIg GeAdec OAOV TV QUPULOKEI®V.
Ao T1g 6eMdeg OV TV papuakeiov mydlovv ta ctoyeio O-
vopa, TnAépwvo kot AebBovvorn OA@V ToV opUOKEI®Y, EVD O
TNV oeAida TV epnuepELOVTOV TYalovy Ta atoryeio Ovopa Kot
Qpec Epnuepioc tov epnuepevdviov. Emiong yuo kdbe poppo-
kelo, e ypnion g ovvaptnong getCoordinartes(String address)
¢ KAGong ServerConnection, vroloyiletan t0 YE@YPOUQIKO pi-
Kog Kot TAdtog tov. Otav 1 petapint flag £xer tun “Pharmacy”
ekteAeiton éva sql epdTnpo TOOL insert into mov kataywpel Ta
oTolKEln OAOV TOV QOPUOKEI®Y 6TN PAon KaO®OS Kol T0 YE®YPO-
ewd pnkog kot mAGtoc. Otov m petafinm flag éxer Tun
“OnDuty” ekteheitar éva epdTnua Tomov update Tov evnuepmVEL
TIC EYYPAPES TAOV EQNUEPELOVIMV QUPLUKEIDV LLE TIC MPES EQTLLE-
plog.

3.1.2.2. Avuyopiopog ypRo®y TANpo@opLOdY KOVGIH®Y

H ocvvéptnon getGasStations(BufferedReader reader), tg kidong Gas-
Stations, givatr veHOLVN Yo TO JLOYOPICUO TOV YPNCUOV TANPOPOPLDV
TOV TpaTNpiov kavcipwv. H dadikacio aut) eivar Tapdpoto Pe avTn Tov
axoAovBeitol otV MEPITTOON TOV PaPUUKEI®V Kot TEPIAAUPAVEL:

e Apykd xataywpeitar og pio petapint tomov StringBuilder to
TUNLLOL TOV TTEPILEYOLEVOL TNG METOPANTAG reader mov meptAapfavet
TG ypNolueg minpoeopicc. Koatd v apyworoinon tov String-
Builder yivetal o mpdtog Stoymplopudc TV XPHOOY TANPOPO-
pudv, pe ™ ypnon dvo petapintdv tomov String, dataStart ko
dataEnd. Ot petofAntéc dataStart kon dataEnd £xovv mg tiun dbo
AEEeic Khedd </select>”, “</p>” avtiotora, mov eviomiloviol
OTO TEPLEYOUEVO TNG GEAIdAG Kot opilovv TV apyn Kol T0 TEA0G
™mg xpNoung TAnpogopiag.

o Y11 cvvéyeln, ol TANPogopies dtaywpilovtal ava TPUTHPLO KO-
oipwv. O dloympPoudg aVTOG Yivetal WHe ¥PNOM TNG EVTOANG
split(“top”). Omov cvvavtdror n AEEn “top” yivetar Sroywplouog
Kot 70, amoTeEAEGOTO amobnkevovTal o€ wivaka String.

e H enduevn evépyelo mov mpaypotonoleital ival o Stoaympiopog
K@Oe gyypapng TOL TPONYOOUEVOL TIVOKO GE YOPAKTNPIOTIKA TOV
apompiov koveipoy. o v ariomoinon tov TpoPARfuToc ap-
YK KaBe gyypar| Tov mivako SEYETOL KATOIES TPOTOTOMGELG e
xpnon g evroing replaceAll(String regularExpression, String
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replacement). H npdt tpomomoinom yivetar pe v &viorn re-
placeAlI("<[*>]+\>", "|"). H ékppaon mov ypnoiponoteitat, opi-
Cer pio cvpPorocelpd Tov EgKvael pe ToV yapoKTipa “<’, ako-
A0vB0VV 0TTO10GONTOTE 1 OTOLOIONTOTE YOPAKTNPESG EKTOG OO “>"
Kol TEAELDVEL LE ToV YapakTipa “>". "Etot 6mov cuvavtdtol auth
N ékepaon aviikadiotator and Tov yapaxktpa “|”. H emodueveg
Tpomonomcelg yivovrar pe g evrorég replace("Twn: ", "), re-
place("TIpoiov: ", "), replace("Znua: ", ""), replace(" AievBvvon;:
", "), replace("Huep. / Qpa dnioong”, "") xau replace(™: ", ™),
avtikafiotodv TV TpOTN TApAUETpo pe 7, dayphpovtag £Tol
NV TEPTT TANpoeopia. Apol £yovv yivel AVTEC Ol TPOTOTOLT-
GELG 0 SLYOPIGUOG TNG KADE £yypaTg TOL TIVOKO GE YOPOKTNPL-
otk yiveton gvkolo pe yprion g evroing split("[\]+"). H éx-
@paoT oL ypnowomoteitan, opilel pio cvuPorocelpd mov TEPLE-
Y€l Tov yapaktipo “” ula | neprocdTepeg Popés. Ta dedouéva
amobnkevovtol o€ véo diodidotato mivaka String.

o Tehevtoia evépyelo €ivol 1 KOTOY®PNOT TOV TEPIEXOUEV®OY TOV
ded1aoTaTOY CVTOL Tivako ot Pacn dedopévav. Ta otolyeio
OV TEPLEYOVTAL 6TO O0160140TaTO oWTd Tivake givor Ermvouia,
Ovopa I810kti TN, AtevBvvon, IIpoiov Kavoipov, Ty Ipoidvtog
wat Hpepounvia Tehevtaiog Evnuépmong Tyung. Emiong, yio ka0e
TPOTAPO Kavoipwy, pe ypron g ocuvvapmong getCoordinar-
tes(String address) tng k\dong ServerConnection, vroloyiletot to
YE@YPOPIKO UAKOG Kat TAGTOG Tov. Me Vv ektéleon evog sql e-
POTALOTOG TOTOV iNSert into mwov katToywpovvTal OXo To cToLKElQ,
podi pe to ye@ypagikd UiKog Kot TAATOG 6T PAon dedoUEVOV.

3.1.3. Advoszig mov anoppigTnkay

2t0v opykd oxedloUO TNG TOPOVCHG TWTVYLOKNG epyaciog Oempnbnke
avaykaio vo dnuovpynbel pia evoldpeon mOAN GLAAOYNG TANPOPOPIDOV.
Y mepintoon avth, N epappoyn Android Bo émaipve Tic TANpOPOpiEg
EMKOVOVAOVTOG UE TNV TOAN kol Oa TIC Kataywmpovoe otn Pdon dedoué-
V@V TNG GLUOKELNG. ATO TNV apYIKT 0VTH TPOGEYYIoT ElxE TPOKVYEL Kot O
TITAOC TNG TTTLYLOKNG EpYaGiag oV TEPIAAUPBAVEL TNV EVvola TNG SLOOTKTVL-
axng ToAnc. Kotd ) uehét owthg g Aong dgv eiye amo@acioTel oKOua,
N EVOOUAT®OOT TNG OLVOTOTNTA TANPOPOPNONG YIO TO TPATHPLO KOVGi-
L@V, OTOTE Ol TANPOPOPIES Yo TO TPATHPLY KOVGIU®V Ba fTav oyedov
otatikéc. O mivakag pe Tig TAnpoopieg tov mpatnpiov kavoinwy Bo 1-
Tav avegaptntog and twv eappokeiov. Emxiong, Oewpnfnke 6TL o1 epnpe-
piec v poppokeiov arrdlovv pio popd v efdoudda, oToOTE 1 EPAPLO-
M Ba 11ic (ntodee amd v TOAN Ko B0l TIG KATUYOPOVGE GTIV ECMTEPIKN
Baon dedopuévov g cvokevnc. H sglite dpwg dev vrootnpilel tHmovg
nuepopnviog kor opag. H PBdon dedopévov oyedidotnke dote vo, divel
Aor o€ owtd 10 TPOPANUA, ¥pNoIOTOIOVTAG TOTO INnteger pe T and 1
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£m¢ 7 yia Tig nuépeg ko tomo real pe tpég amd 0.00 mg 24.00 yuo T -
peg, OTmg paivetar otnv Ewova 31.

WORKHOURS
STOREKIND DAYS
* * i
idStoreKind : idWorkHours
storeKindName ldg)ays start
image ay end
1
x WORKHOURS_DAY S
S idWorkHours_days
i £ X idDays
stc',?i}f;;e idWorkHours
owner
address
phoneNumber
comments
latitude STORE_WORKHOURS_DAY S
longitude
idStoreKind idStore_workHours_days
lastUpdate idStore
isActive idWorkHours_days

Ewoéva 31. Avaypappa E-R, pépog Meng mov amoppigptnke

Kotd v guedvion tov epnuepsvoviav gapuakeiov n epappoyn Oa é-
TPEME va. avoTpEyel ot Paon dedouévav pe éva sql epdtnua Kot Guykpi-
VOVTOG TIG OPES PNUEPTOG VO ovTIAAUPAVETOL TTO0 PapUOKEiD EQMUEPED-
ovv. Topakdte ansikoviletar To moAdmAoko Sql epdTUA TOL PEPVEL TAL
oToLyElo TOV EPNUEPELOVIMV QUPAKEIWV.

select distinct STORE.* from STORE, STOREKIND, WORKHOURS, DAYS,
WORKHOURS DAYS, STORE WORKHOURS DAYS where
STORE.1dStore=STOREKIND.idStore and

DAYS. idDayS=WORKHOURS_DAYS .1dDays and WORK-
HOURS.idWorkHours=WORKHOURS DAYS.idWorkHours and WORK-

HOURS DAYS.idWorkHours days=STORE WORKHOURS DAYS.idWorkHours days
and STORE WORKHOURS DAYS.idStore=STORE.idStore and idStoreKind='0"'

and ( (start<=end and (select strftime ("$H%M", 'now', 'localtime'))
between start and end and DAYS.idDAYS=(select strftime ("%w", 'now',
'"locatime')+1l)) or (start>end and (((select strftime ("$HSM",

'now', 'localtime')) between start and '24' and DAYS.idDays= (select
strftime ("%w", 'now', 'locatime')+l)) or ((select strftime ("$HSM",
'now', 'localtime')) between '0' and end and (((select

strftime ("$w", 'now','localtime')+1l)!='1l' and DAYS.idDays= (select
strftime ("%w", 'now', 'localtime'))) or ((select strftime ("%w",
'now', 'localtime')+1) !="1"' and DAYS.idDays='7")))));

Ta mpoPAnpata wov Tposkvyay amd TV LVIBETNON AVTHG TG AVoNG NTAV
moAMd. Kat’ apydc n xprion evog server mpotmobétel 6yt wovo o6t Ba eivan
TvTo O10€01U0G, AL KOl EVNUEPOUEVOS LE TI EPMUEPIEC, Ol omoleg
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avave@vovtol Kabe Boopdda. Oumg ot pnuepieg T@V QapuaKeiov Ommg
avaptobvtal oTnV mopTa Kabe pappokeiov kdbe efdopdda dev vdapyovv
6€ NAEKTPOVIKY] popen. OoTE 1 gvnuépmon tov Server Ba énpeme va yive-
Tt xepokivnta. H Adon auth amoppiptnke Tptv vo TpoywpnoEL TEPULTE-
p® 1 vAomoinom Kabdg eivor TOAD TOAOTAOKT, X®PIC VO TPOCPEPEL KOAD-
tepa amoteAéopota. [lapdAinia n Adon kpifnke og un avaykaio kot o-
kPPN kaBdC E16AYEL TNV AVAYKT EVOLAUEST|G TOANG LE EOIKES SLOdIKTL O
KEG VANPECIEG AVTOUATNG EVIUEPMONG KO VINPECIEG TOPOYNG TPOGPUCTC
G€ KIWNTEG GUGKEVEC.

3.2.  Evnuépoocn tov tinpoeopiov

H ovvéaptnon checkForUpdates(String lastUpdate, int days) tov Activity
ActivityMap eléyyet av TPETEL vaL YIVEL EVIUEPMGT TOV TANPOPOPLDY KOl
emotpéPel amotédecpo boolean. Av emiotpéyel true mpémetl va yivel evn-
pépwon tov dedopévov. H mapapetpog lastUpdate maipver og tun v
nuepounvio. tehevtaiag evnuépmong g mAnpogopiag. Ot nuepounvieg
TEAEVTOIOG EVIUEPMOOTG OADV TOV QUPUOKEIDV, TOV EPMUEPEVOVTOV QUP-
HOKEIOV, Kol TOV Tpatnpiov Kovuoipoy yio Kaféve and ta 7 €idn kovoci-
uov Bpiockovtotl og petafintég tomov String ue popen “DD/MM/YYYY?”
oto SharedPreferences apysio Settings.xml. Av kdmola and avtég Tig pe-
TafANnTég dev elvar Kataympnuévn 6To apyeio, GCUVETAYETOL OTL OV EYoVV
AnoBel moté oto mapelBOV oToryEin Yo TV TANPOPOPia VTN TNG UETO-
BAntAc. X avtiv ™V mepintoon M mapduetpog lastUpdate maipver tiun 7
kot M ovvaptmon checkForUpdates emotpéper “true”. H mapdpetpog
days, 6tav mpOKELTOL Y100 EVIUEPMGT GTOLXEIDMY TV EPNUEPEVOVIOV POP-
pakeiov maipvel Tiun “17, kabhg TpokeLTol yio TANpo@opia Tov aAAdlel
k6O pépa. Otav TPOKEITOL Yo EVNUEPMCT CTOWEI®V TOV TpATHpinY
Kavcipwv (Yo emieypévo gidog) emiong maipvel tiun “1”. H minpogopia
VEAPYEL UIKPN TOUVOTNTO, VO 0ALGEEL TOPATAV® OO Lo OPE TNV NUé-
pa, oAAG amogaciotnke vo unv emxiPoapovviel to cvonue kKabBdg divetal
010 YPNoTN M dvvatdtnTa evnueépmons onote embopel. Otav mpodketton
Yl EVILEPMOT OTOLXEIMV OA®V TV QupUoKeioV Taipvel T “77, Kabmg
TPOKELTUL Y10 GYEOOV GTUTIKY TANPOPOPIN TOV GTAVIN AAAALEL.

3.2.1. Ewpépoon guppoksiov

H mepintoon evnuépwong tov eappokeiov mopovotdletor oty Ewova
29. Av o ypnotng €xel emiéEel “Doppokeio” oTo KEVIPIKO PEVOD NG &-
eapuoyng, m ovvaptnon checkForUpdates(String lastUpdate, int days)
Kadeiton 2 popéc. Ilpdta yio Tov Aeyyo evnuUEPOONG OAMV TOV PUPLLO-
keiov. H mopduetpog lastUpadate moipvel og tiun v nuepounvia teAev-
Taiog EVNUEPOOTS OA®V TV POPLOKEIDV Kot 1 TopAUeTpog days v Ty
“77.
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Av avtdg 0 EAeyy0g EMOTPEYEL true, yivetatl EAeyyog Tng ocvHVOESG
ue  ovvdptnon checkConnection(“http://www.fsserron.gr/”’) tng
KAGong ServerConnection. Av kat o £éleyy0og 6HVIEGNG EMGTPEYEL
true, o mivaxog PHARMACIES o1 Bdon dedopévav adstdlet Kot
kaAeitow 1 ovvaptmon downloadAllPharmacies() g xidong
Pharmacies, omov yiveton AMyn 1oV otoeiov OAmV TV poppa-
kelov ko Kotoydpnon tovg otov mivake PHARMACIES. Metd
kaAeitoar 1 ovvaptnon downloadOnDutyPharmacies() g idiog
KAdong, 6mov yivetoaw AMyn TOV GTOLEIOV TOV EQPNUEPEVOVIOV
ooppokeiov kol yiveTor evnUéP®oT TOV EYYPOOAYV TOV (OPLLO-
kelov mov epnuepevovy. Térog, ot peTafAnTéc Tov KpATOOV TIg
nuepounvieg televtaiog evnuEP®ONS Yo OAO KOL YLl TO, EQTUE-
PEVOVTO POPUOKEID EVNUEPDOVETAL LE TNV TPEYOVOH MUEPOUNViKL
oto apyeio Settings.xml.

Av 0 éleyyoc evnuépmOoNG OA®V TOV (QOPUUKEIDV ETIGTPEVEL
false, kaieiton 1 cvvaptnon checkForUpdates(String lastUpdate,
int days) yia éheyyo evnUEPOONG TOV EPNUEPEVOVIOV PUPUOKEL-
ov. H napauetpog lastUpadate maipver og tiun v nuepounvio
TEAEVTOIOG EVNUEPMONG TOV EPNUEPEVOVTIOV (QUPLOKEI®Y KOl 1
napduetpog days v tun “17.

o Av egmotpéyel true, yivetar éleyyog tng ocvVOEoNS Ue TN
ovvaptnon checkConnection(“http://www.fsserron.gr/”’)
¢ KAGong ServerConnection. Av kot o £éleyyog oOvde-
ong emotpéyel true, kodeitor m ovvaptnon down-
loadOnDutyPharmacies() kot yivetor evnuépmon povo
TOV €QNUEPEVOVTOV Quppoakeimv. Télog, n uetafint
OV KPOTAEL TNV NUEPOUN ViR TEAELTALNG EVUEPOOTC TOV
EQNUEPEVOVIOV QPUPUOKEIMV EVILEPOVETOL PE TNV TPE-
yovoa nuepounvio oto apysio Settings.xml.

o Av gmotpéyovv false kot o1 dHo Edeyyol evnuépmwong, to
dedopéva Tv apuokeiov givol otn Paocn, evnuepopéva
KOl £TOLLLN Y10 YPTOT).

Av omoloodnmote £leyyog oOvdeong emotpéyet false, o ypnotng evnue-
POVETOL Y10, TNV KATAGTOOT] TOV SIKTVLOL TOV, OAQ T PapUaKeia ot faon
dedopévov tifevtar mg un epnuepedovTa Kol YPTOLOTOI0VVTOL To OES0-
péva ov Non veapyovy ot Pdon dedopévav.

3.2.2. Evnpépoon npatnpiov kovcipov

H mepintmon evnuépmong tov Tpatnpiov kovcipov mapovstdletal otny
Ewova 30. Otav o ypnomg éxet emrécer “Tipampio Kavoipowv” oto ke-
VIPIKO LEVOD TNG EPOPUOYNG, TOPATEUTETOL Vo, SloAEEEL €100¢ Kavoipov.
Téte kokeitar n checkForUpdates(String lastUpdate, int days). H mapdype-
tpog lastUpdate éyet tnv nuepounvia televtaiog EVUEP®ONS TOL EMAEY-
LEVOD €180VG KOoipov Kol 1 Topapetpog days éxst tiun 1.
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e Av avtdg o éleyyog emotpéyet true, yivetar EAeyyog Tng oOVOESTg
ue v ovvaptnon checkConnection(“http://www.fuelprices.gr/”)
™m¢ khdong ServerConnection. Av kot o €Aeyx0g cVVOEONG EML-
otpéyet true, ot eyypagég Tov mivake GASSTATIONS yia 1o emi-
Aeyuévo mpoidv offvovior kot Koleitor m cvvdptmon down-
loadGasStations(String prod) g khaong GasStations, 6mov yive-
ol AMyn TeV oToyEinv ToV TpaTnplov KOVGILOV Yo TO ETAEY-
pévo kavoipo (prod) ko kataydpnon tovg ctov mivake GAS-
STATIONS. Téhog,  peTafAnTi mTOL KPOTAEL TNV MUEPOUNVi
TEAEVTAIOG EVIUEPMONG TOV TPUTNPIOV KOVGIL®V Y10 TO ETIAEY-
UEVO 100G EVNLEPDOVETAL LLE TNV TPEYXOVOX NUEPOUNVID GTO apyEio
Settings.xml.

e Av emotpéyerl false, ta dedopéva tov npatnpiov yuo to emrey-
pévo eldog kavoipov eival otn Paon dedopévav, evruepouévo
KoL £TOUA Yol XPTOoT).

Av 0 éleyyog oOvdeong emotpéyet false, o yprotng evnuepmveTal yio Ty
KATAOTOOT TOV SIKTVOL TOV KOl YPTNOLULOTOI0VVTOL To dEdOUEVE TOL oM
VILAPYOLY 611 Paon dedoUEV@V.

3.3.  IIpopoiq onueiov oto xapty

H Swayeipion tov onueiov 6to ¥aptn mpayuatonoleital amd v KAAon
CustomPinpoint. T ké0e Aioto onueiov (Overlayltems) dnuovpyeitat
éva avtikeipevo g KAdong avtng. Oia ta onueio pog Aiota popdlovton
70 1010 ekovidlo (marker). v mapoboa epyacio ypPNOLOTOLOVVTOL TEC-
oeplc Aoteg onueiov. Mw yu v tomobesion tov ypnotn (Cus-
tomPinpoint::myLocation), i yoo ta genuepevovia eapuakeio (Cus-
tomPinpoint::farm_ef), wo 7y 1o vrolowmo  @appokeio  (Cus-
tomPinpoint::farm) kot oy to  mpompe  kavoipwmv  (Cus-
tomPinpoint::gas). Xe kdBe Aiota mpootibevtar doa onueio ypsidlovra,
pe ypnon g ovvaptnong insertPinpoint(Overlayltem item) g xidong
CustomPinpoint. ¥t cvvaptnon avtr pe v gvtoAan add(item) to avri-
keipevo item mpootibeton ot Alota Ko pe v evioAn populate() yiveton
avtopaTo OAN 1 eneepyacio TOL AmOLTEITOL Yo TV OloYEIPIOT TOV VEOL
avtikelpévov ItemizedOverlay. Agov to avtikeipevo Overlayltem mpo-
otebel ot Aota, pumopei vo yivel ovagopd o€ avtd pécw g 0éomng (in-
dex) tov ot Aiota.

To otoyeio tov yxaptn (MapView) dwbéter pion Adota  TtOMOL
List<Overlay>, n omoio. mepiéyel Oha To. avtikeipeva mov gpgavifovrot
070 XapTn Kat dnuovpyeiton avtopato omd to MapActivity katd tov opt-
oud tov otoryeiov Tov yapt. H Alota (List<Overlay>::overlayList) pmo-
pel va AneBel and 1o avtikeipevo Tov YAPTN, HE XPNON TNG EVTIOANG
getOverlays(). Xt covéyelo npootifevial 6€ ATV VEO OVTIKEILEVA TPOG
gpEavion, omwg ot téooeplg AMoteg CustomPinpoint, mov oavagépOniay
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TpoNyovuEVMC, e xpnon ¢ evtoing add(Overlay object). To avtikeipe-
va ov mpoaotifevial ot Aloto avtopata Tpofaiietar 6to xaptn. Ouot-
K6, PETA TNV TPOGONKN TOV AVIIKEWHEVOV TPETEL VAL YIVEL OVAVEDGT TOL
YopTN, ME xpron ¢ evioArng invalidate(), dote va gugavietodv ta véa,
oTotyEla.

Yuykekpipéva, otig ouvoptoelg showPharmacies() g kAdong Pharma-
cies kot showGasStations() ¢ kAdong GasStations, mpoyuatonoteiton
TPOPOAN TOV QPOPUAKEI®Y KOl TOV TPaTNPiov Kavcipoy avtiotorya. Tao
onueio. (Overlayltems) ewsdyovtar oto ovtictoryo ovtikeipevo Cus-
tomPinpoint, ta avtikeipevo CustomPinpoint mpootifeviar ot Aiota
List<Overlay> tov ¥6ptn Kot 0 ¥4pTNG EVNUEPDVETAL.

3.4. Avavéoon Tov yaptn and To ypNnoTn

H epoappoyn divel oto ypnotn 0 SuvaTOTNTO AVOVEDGTG TOL YAPTN ard
10 avtiotoryo kovumi tov Ul (layout) tov ActivityMap. H avavéwon mept-
AopBavel Mym TV TANPOPOPLOV EK VEOL Kol TPOBOAT] TOVE GTO XAPTN.

3.4.1. Avovimon TOv QuppaKeimv

2V mEPInTOON aVOVEDCTG TOV QUpPUOKEI®V, TPoPdrieTon Topabvpo pe
EMAOYT OAVOVEWDCTG TOV EPMUEPEVOVIMOV 1] OADV TOV POPLOKEIWDV.

o Av 0 ypnomg emréEel avovEmoT TOV EPNUEPELOVIMV TOTE dla-
ypdopetar n nuepounvio TEAELTALOG EVILEPWOONG TOV EPNUEPEVO-
vtov eapuakeiov amd to SharedPreferences apyeio Settings.xml.

o Av o ypnotng enhé€el avavémon AWMV TOV QupUoKEi®V TOTE dlo-
ypdopetor  nuepounvio, tehevtaiog EVNUEPWOONG OA®V TOV QOp-
pokeiov, kabhg kot N nuepounvio TEAEVLTAING EVNUEPOONG TMV
gpnuepevovTOVY omd to SharedPreferences apygio Settings.xml.

¥t ovvéyelo KaAgiton 1 cvvdptnorn getPharmacies(), émov emavoap-
Bavetar 1 dradikacio EAEYXOV EVNUEPMOOTG KOl AYNG T®V GTOLXEI®V TOV
ATOITOOV EVIUEPMON Kot 1] TPOPOAN TOV PAPUAKEIDY EK VEOL GTO XAPTT.

3.4.2. Avovimon TOV TPpaTNPiOV KOVGIPH®V

MV TEPINTOON AvVaVEDONG TOV TPOTNPIOV Kovoinwy, dloypdestal 1
nuepounvio TEAELTAING EVNUEPMONG TOV TPATNPIWV KOVGILWOV Y10 TO ETL-
Aeypévo eidog kaveipov, omd to SharedPreferences apyeio Settings.xml.
1 ovvéyeto kokeitar  cvovdptnon getGasStations(), émov emovarappa-
VETOL M OlOIKOGT0, EAEYYOV EVNUEPOONC KoL AMYNG TOV GTOLEIV TOL
AmOITOOV EVNUEP®ON KOl 1) TPOPOA TV TTPATNPIOV KOVGIU®OV €K VEOUL
670 XGpTN.
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3.5. IIpopoi 0ony®V dr10.dpopng

O1 0dnyieg dadpopung amd éva onueio og Eva GALO TapEYovTal HEGH TNG
vinpeoiag Google Maps. ®voikd, Tpodimdeon yo ™ xpHon odnydv &i-
vai 1 Omapén g B€omg Tov ypMoTH. AV KOTA TN EKTEAECT TNG EQAPLOYNG
dev glvat duvaTdg o evtomiopdg G BEoms Tov ¥pNoT, dev elvar duvatn M
EUPAVIOT TOV dpoporoyiov.

H dwducacio Ayng odnyiov evog dpopoAroyiov empépel emBapuven 6To
GUGTNHO, AVAAOYT TNG TOWOTNTOS TG GVVOESNS TG CLGKELTG 6TO d10di-
KTVO, 0AAG Kot TG omdGTaoNG TOL OPOUOAOYIOV AOY® TOV OYKOV TV d&-
dopévav. I v kaAbTep Artovpyio ™G EQoproYng d0OnNKav ol Tapa-
KéTo Aoelg:

e Anuovpyia gvog pevov “PuvBuicelg Apoporoyiov”, 6mov o xpn-
ot Ba pmopei vo puBpilet av embopet v epedvion dpoporoyi-
0V, aALA Kot TO HECO PETOPOPAC oL emtBuuel. Ta dedouéva avtd
amoBnkevovian oto SharedPreferences apyeio Settings.xml.

e Amevepyomoinon g AqwNg Kot Tpofoing odnyldv av 1 Béon tov
xpNot améyel mapomdve omd 50 kKm. O éleyyoc avtodg mparyato-
nolgitanl e ypnorn g ovvéptnong calcDistance(Location dest),
OV TEPLYPAPETAL TNV TTaPAypapo “Ymoloyiouds omdotacns”.

H ovvaptnon getPath(GeoPoint src, GeoPoint dest, int color, MapView
map) tng kidomng ServerConnection, cuvtovifelt v Aqyn TV 0dNYLOV
KO TV ELOAVIOT] TOV OPOUOLOYIO, OTIMG TEPTYPAPOVTUL TAUPUKAT®.

3.5.1.  AMyn Kol 0TOKMOIKOTOIN G 001 YLDV

H Myn tov odnyiov tpayuatonoleitoar oty vrokidon getPath ue ené-
ktaon (extends) AsyncTask, tng khdong ServerConnection. Apyikd yive-
Tal n cvvbeon €VOG url ™mg HOPPNG
“http://maps.googleapis.com/maps/api/directions/json?origin=«X1»,«X2»

&destination=«y1»,«y2»&sensor=false&mode=«z»”, 6mov «X1» Kot «X2»
glval 10 Ye@ypaQIKO UNKOG Kot TAGTOG TOV onueiov agetnpiag, «y1» kot
«Y2» 10 YE@YPAPIKO UNKOG KOl TAGTOC TOV GNUEIOV TPOOPIGUOV KOl «Z» O
TPOTOG PeTaPopds. Ta yemypagikd Unkn Kot TAGTH ek@palovTol Le xpn-
o1 SeKadIKOV aplOU®V, EVED O TPOTOG LETAPOPAS TEPLYPAPETOL UE TIG Aé-
el walking, driving 7 biking. Ty
http://maps.googleapis.com/maps/api/directions/json?origin=41.0871911,

23.5384083&destination=41.0772415,23.5388108&sensor=false&mode=
driving. H oeAida avty mepiéyer évo KML apyeio pe kodukomompéveg
TANPOQOPieC. XtV cLvEXED AaUPAVETOL O TTIYOi0g KMOKOG TNG GEAIONG
QLTAG KOl Ol TANPOPOPIES OMOKMOOIKOTOOUVIOL HE Tr GLVAPTNOM
decodePoly(String encoded). H cuvdptnon avty emiotpépel pio Aiota
onueiov (List<GeoPoint>) 1o omoia av evwbodv pe o ypouunq oynuoti-
Covv 1o dpopordYLo amd TN BE0T TOV YPNOTH GTO EMAEYUEVO KUTAGTNLLO.
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3.5.2.  Anmovpyio kot Tpofforr] Tov dpopoloyiov 6To YApTY

‘Eva véo avtikeipevo g kAdong RoutePathOverlay, onpovpyeiton pe
yprion tov constructor RoutePathOverlay(List<GeoPoint> points). H
KAGon avtn pe ypnon 1ov cvvapticewv drawOval(Canvas canvas, Paint
paint, Point point), draw(Canvas canvas, MapView mapView, boolean
shadow, long when), draw(Canvas canvas, MapView mapView, boolean
shadow, long when) kot setDrawStartEnd(boolean markStartEnd) ompu-
ovpyel avtéuata  éva  véo  Opopoloylo  Pdacer  twv  onueiov
(List<GeoPoint>::points) mov d60nKav mg TapAUETPOL GTOV CONStructor.

To avtikeipevo RoutePathOverlay, npootifetar ot Aot aviikepévmv
(List<Overlay>::overlayList) mov answkoviCovtatl 6To ¥aptn, Ue ¥PNON TNG
ovvaptnong add(Overlay object). Xt ocvvéyeia yivetar avavémon tov
y&ptn pe v gvioAn invalidate().

3.6.  Ymoloyiopog améotaong

H axpipig amdctoon tepthapupdvetor otic 0dnyieg dtadpoung Kot eapta-
T oo 10 PEGO PeETapopdc. Katd v mpoPoin evog dpoporoyiov o xpn-
oG evnuepmveTon pe ppvopa (Toast) yio v andotocn Tov KOTAoT Lo~
T0g OV £xel emAéLel. Q6TOC0, VITOAOYIGUOG TNG ATOGTACNS TOL YPNOTN
amod KATO0 KOTAGTNUO TPENEL VO YIVETOL KOl KATO TNV EUEAVIOT] TMV
oopuokeiov N TOV TPATNPI®V KAVciLOV 68 AloTa Kol Katd TV TpoBoin
TOV otolygiov evog kataoctnuatog. H Ayn odnyidv dumg mpokalel emt-
Bapuvon kot kabvotépnon oto ovotnua. Edikd katd v eppavion tov
QOpUOKEIDV ] TOV TPATNPI®V KOLGIU®V Gg AloTO, OOV 1) TPOEMAEYIEV
tagvounon eivor avd andotacn, Ha Tpokarodoe TOAD peydAn empPapuv-
on kot kefvotépnon ot Asrtovpyia Tov cveTHUoToc. o TV emidvon
QLTOL TOV TPOPAOTOG, ATOPAGIGTNKE O VITOAOYICUOG TNG OMOCGTACNG [E
AYM odNyudv va yiveton udvo katd v tpofoin| dpoporoyiov.

Kotd v epedvion tov eappokeiov i Tov Tpatnpiov Kovcipmy o€ Aioto
Kol Koté TV TPOPOAT TV OTOLEIV £VOG KATOGTNUATOSG, VITOAOYIGHOG
NG amOoTOONG VA YiveTal e ¥prion tng cvvaptnong distanceTo(Location
dest). H cuvaptnon aut exiotpépel TV KATé TPOGEYYION OTOCTOCT GE
uétpa petacd avtg g B€ong (Location) ywa v omoia kAnbnke N ov-
vaptnon kot g tonobeciog (Location dest) mov d60nke ¢ TapaUETPOGS.

4. Xevapu ypiieng g epappoyng

2NV ToPoVGH EQOPLOYT OlaKPivovTol dV0 PACIKES TEPITTMOGELC YPNONG,
omov 1 kGBe pion 0dNyel 68 APKETEC EVOALUKTIKEC POEC:

41. Tpopoiq gappokeiov

1. Emdoyf “@apuokeio’” 6to kevipiko pevov (Ewodva 32)
1.1 Eortioon o€ éva Katdotn o
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poBo)\n wuppumw EOTIUUI] Qappaxeiou
cs NoTa
extequ
/ e)(tequ

4.2.

1.2.

1.3.

1.4.
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extshds

\
\
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1.1.1. TIpoPoin dpoporoyiov, av givol evepyomotpuévn M
EMAOYN 0ONYLDOV dpopoAoyiov

1.1.2. TIpofoin umaioviov TANPOPOPIOYV KOTUGTNLOTOG
1.1.2.1. Emioyn tov purnaAoviod TANpopopLOdV Kot

TpoPoin otoryeimv Tov papuakeiov

IIpoBoin pvBuicewmv

1.2.1. Emoyn evepyomoinong odnyudv dpoporoyiov

1.2.2. Emioyn pécov petapopdg

Avavémon eapuakeiov

1.3.1. Emioyn avavémong OA®V 1 EQNUEPELOVIOV Pap-
poxeiov

Epgpdvion papuoxeiov og Aicta

1.41. Alayn to&vopnong.

1.4.2. Emdoyn &vdg KATOOGTNUATOS KOl EMIOTPOPY GTO
YOPTN LE €0TIOOM OTO EMAEYUEVO KATACTNUW, T
TPOPOAN TOV GTOLYEIMV TOL KATAGTILOTOS OV ALTO
dev su(powiﬁswl oTO XapTN

EmAoyn gappakeiny
Epcpc(vx(m puBpioswy
extenffs |ndude\

h m)\uyn epgaviong
extends odnyiwy
A/ |nclude
poPoAr @appaKeiw!
aToV XGpTn S EmiAoyr pwou

\ “extends HeTagopds
s ™
include PR
p Avavéw on @appakeivy
\
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Em)\oyr] 6Awv
EQNUEPEUGVTWY
MpofoAr dpopoAoyiou
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/
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extehds ~3 -
\ pofoAr prrahoviol
\ TANPOQOPINY

\
\\ extpﬁds

MpofoAr oToixsiwy

Ewéva 32. Avdypappa oevapiov ypiong: lpofori) pappoakeiov

Ipofoin mpatnpiov Kavcipwv

Enivoyn “TIpatipro Kavsipmv” oto kevipikd pevod katl emioyn

gidovg kavoipov (Ewova 33)

11

Eotiaon og éva xatdotnua
1.1.1. TIIpoPoin dpoporoyiov, av givol evepyomotnpuévn M
EMAOYN 0ONYIDV dPOUOAOYIOV
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1.1.2. TIpoPoif pmakoviod TANPOPOPIOV KOTAGTIOTOC
1.1.2.1. Emoyn tov prorovioh TANpoeopidv Kot
poPoin octoryeimwv Tov TpaTNpiov
1.2. TIpoPoAin pvbuicewv
1.2.1. Emoyn evepyomoinomng odnyidv dpoporoyiov
1.2.2. Emoyn pécov peTopopdg
1.3. Avovéwon mpatnpicov
1.4. Eupgdvion apoatnpiov Kovcipov og Alota
1.41. Alhayn ta&vounong
1.4.2. Emdoyn &vOg KOTOGTNUOTOS KOl EMLGTPOPN] OTO
YOPTN LE €OTIOOM OTO EMAEYUEVO KATACTNUW, 7
TPOPOAN TOV GTOLYEIMV TOL KATAGTILOTOS OV AVTO
oev gppaviCetar 6to xap

Aoy Tpatnpiwy
% / KQUoipwy
i

|
exténds

|
| Epgavion pubpicewy
Emhoyrj idoug | - _ o
| eg(jenﬁs N nclude, Aoy ep@daviong
- I 0dNyIaV

-
-

~
~ : £ include
include poBoAr TpaTnpiwy Mo
OTOV XapTn X 2 Emhoyt| péoou
3 ’ M petagopdg

/ \ extends
~

\
/ : ~
/ include * - Avaviw on TTpaTnpiw v
extends \ Kauoiiou
/
/ \
/ \
= -~ oTicon TparTnpiou
pop oA mpaTnpiwy Ka[laiﬁoqu
ot NioTa =
S extends 7 S
DR i extsnds
% \\_ AMayr Tafivopnong ln/qlude N,
. '\ 3
A ~ A MpoBoAr &popoloyiou
3 e // popoAr dpopohoyi
\, ~ V
.\ \\‘
extends ~TIpoPoAn ptrahoviod
B TANpoYopIDY
\
\ /

\ extehds

MpopoAr oToixeiwy

Ewéva 33. Audypappa oevapiov ypiong: lpoforn mpatnpiov kavsipwy
4.3.  ZTiymotoma TG EQUPROYNS

210 KEVIPIKO HEVOD TNG EPAPLOYNG O YPNOTNG HTopEl va eMAEEEL OV avaL-
{nrei minpogopicc yio @apupokeio | wpatipro kavoipwv (Ewova 34).
v 0o ewova (0e&1d) eppaviletal To pevod emAoyng idovg Kavasipov
av emleYel 1| TaPOLGINCT] TPUTNPIOY KOLGIU®V.
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% 05nyog Teppuov

Obnyoq K ApOALBSON 95 OKT.
Zsppwv : ApOALBSEN 100 OKT.

Super
- ' Diesel Kivnongc
El dapuakeia . :
: Diesel Ogppavong

m Mparrpia | Yypaépto kivnong (Aut...
Kauolpwv
‘ ] - Diesel O¢ppavonc Kat'...

Ewoéva 34. Aprotepd: To kevtpikd pevoo g epappoyns. Agkra: Emhoyn gidovg kav-

A

oipov petd v emoyn “Ilparipro Kaveipov” amé 10 KeEVTpké pevov

2mv Ewoéva 35 mopovsialoviar ot 000veg Tov TPOKLATOLY OO TNV EML-

Aoyn “Ooppokein” 010 KEVIPIKO HEVOD Kol 0td TNV EXIA0YN €100VG KO-
cipov, avtictoya.

®  0dnyog Teppwv

o
°° & W
o
A M )
. t EAcuBepla . © i
Zéppeg TEPPEC *
S P
¢t #"'
BewiltAoy + & L 3 ‘ § ’
MA. Nl ++ A, NiKr
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2 $ 2 §
S 3 $ $
S 4 e
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o * 2y, ¥ $ T A
& mg 5 & Gy
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& 4 3 & 4 E
< MA. Eipivng » & MA. Erprivng A
s £
§ b . *
Googlé Texvohoyd — Marel Kﬁ“;h Texvohoyd — Mharela
Exmaideunixd >

EXTIIBEUTIKG

Ewéva 35. IIpofori} Tov xaptn pe v Tomobecic Tov Yp16T1 KoL apioTEPE TO Qa.p-
pokeio, 0e€1d To TPATHPLE KOVSIPOV

Kotd v eotioon o€ kamolo aviikeipevo tov yapt mpofaiietal To umo-
AOVL TANPOPOPLOY TOV, OTTmG poivetal oty Ewdva 36.
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Ewova 36. Ectiacn o€ éva avtikeipevo Tov yaptn

2nv Ewova 37 mapovcidloviol ot puOUIcELS GYETIKA e TNV TAPOYN TAT-
POPOPLDOYV SLOOPOUDYV.

~ Eppavion odnytwy npog Epgadvion odnytwy npog

TOV TIPOOPLOKO. TOV TIPOOPLOKO.

Meoo : auTokivnTo Meoo : auTokivnTo

) avTokivnTo
AmoBrkeuon A1

nodniaro

HE Ta nodia

Ewéva 37. PvBpiceic minpo@épnong drodpopng

AV 1 eLQGVION 0DV TPOC TOV TPOOPIGUO EIVOL EVEPYOTOMUEVT], KOTA
v gotiaon o€ éva avrtikeipevo epupavifetor  dtadpoun Tpog avtd, OTMC
oaiveror otnv Ewova 38.
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@

@ 03nydg Seppuov
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EAeubepiog
ZEppEg + =
MA. Nikng
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Ewoéva 38. Ep@davien odnNyl@v tpog £va EMAEYPUEVO KOTAGTILO

0
Vi
Sundmyd

»

Metd amd EMAO0YN TOL UTOAOVIOD TANPOPOPLOY, gupavilovial To TANPN
OTOLYELN TOV EMAEYUEVOL KOTAGTAIATOS, OTT®G paivetatl otnv Ewcova 39.

© O

%  03nyog Zeppwv

hA S

% 03nyog Seppov

ha S

2TOIAQY AIKATEPINH
APNAOYTOI'AQY
AHMHTPIOX

Tfpa : ANESAPTHTO NPATHPIO

AlevBuvon: MEPAPXIAZ 77,
2EPPEX

Epnuepevet: 8:00 - 14:00 &
17:30 - 8:00

Anootaon: 0,68 km
AlevBuvon : TZAAOMOYAOQY 19

SEPPES Mpotov : ApoAvBon 95
Andotaon: 0,18 km Twn: 1,659
THAEPWVO : Hpep./Qpa  MMap, 03/05 10:48:48

I ONAwWONG
Ewéva 39. IIpoPorn otoycicv evég emheypévov onpeiov
Kotd v mpoPfoin tov yaptn, o ¥pnotng umopel va emAé€el avavémon.

Zmv mepintwon mov €xel eMAEEEL opuokeia, SIVETAL 1] SLVOTOTNTA OV
vémong OV 1 povo tov pnuepgvoviav (Euova 40).
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OAa

EpnuepevovTa

Ewova 40. Aprotepd :Mevov avaviémong Pappakeiov. Aggld: Avapovi] katd v
avavioon

Koatd v emthoyn evdg poppokeiov mov vdpyel 6To yaptn, TpoPfdiieTon
0 YOPTNG LE E0TIOGT OTO GLYKEKPUEVO KoTaomuo. Katd tnv emiioyn
evOg appakeiov Tov dev VITAPYEL 0TO XAPTN, TpoPdAiovTol To TANPN
ototyela Tov kataotiuatog. H mpofoin pappokeiov og AMota Tapovcid-
Cetar ot Ewcova 41.

®  00nyog Ieppwv ®  05nyog Teppuv
a S : A o

~ E®HMEPEYONTA ~ OAA

AAEZIAAHX

AHMHTPIOS AlTOZ MEQPIIOX

Agev gppavileTal oTov
APNAOYTOIAOY Xaprn.

AHMHTPIOX
AlTOZ XPHETOX

AYIEPINOX T'EQPII0X

AITOYPA EYATTEAIA

A®EIAHYX AHMHTPIOX ﬂSV EppavideTal oTov
Aev gupavileTal oTov Xaptn.

Ewova 41. IIpopoii] Lictog TV pappaxeiov

Kotd v emioyn evog mpatnpiov Kovcilov mov vIapyel 6To YopTh,
TPOPAALETAL O YAPTNG UE €0TIOGCT] OTO GLYKEKPIUEVO Katdotnua. Kotd
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TNV €MA0YN €VOG TPUTNPIOL KAVGIU®Y TTOL OgV VITAPYEL GTO YAPTY], TTPO-
BaAirovton ta mApn otoyyein Tov Kataotuatos. H mpofoin mpatnpiov
Kavcipmv og AMoto paiveror otnv Ewdva 42.

& 10:51
‘-" 08nyog Zeppwv

h S

~ BENZINAAIKA

AIlAIO (AEGEAN)
XPHEZTOYAA OATA (YIN/MA)
Agv gppavideTal oTov XapTin.

AVIN
2MHAIANH MAPIA KAl 21A O. E.

Ewova 42. TIpofoin AicTag TOV TPATNPIOV KOVGIPR®OV

2mv Ewoéva 43 mapovcidlovtar ot exthoyéc talvounong ot AMota tov
QOPUOKEIOV Kot TPATNPI®mV KOLGIHLOV avTIGTOLYOL.

Ta&wvopnon kara:
Tagwvopnon kara:

Enwvupia

Enwvupia

AnoocTaon

AnooTaon _
LHN

Ewéva 43. Emloyég Tagvopnong 6t AMota TOV QUPUIKEIOV 0pLETEPA KAL TOV TPA-
pilov Koveipoy ogdia
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5.

MegLAOVTIKEG EMEKTAGELS TNG EQUPUOYNG

H mapovoa epyacio givar duvatd vo emektabel LEAAOVTIKG (OC TPOG TOVG
TOPOKATO TOUES:

[apoyn mAnpopopidv yia vosokopeio, KEVIpA vyeing Kot 10Tpovg
TV Zeppov, péom tov Site http://www.fsserron.gr/

Epgpdvion onpotog (1ogo) tov mpatmpiov Kovcsinoy g eikovidlo
(marker) oto yaptn

[apoyn TANpoPopIdY TV TPATNPi®V KOvoinwy yio OAn v EA-
AGdo péocw tov Site http://www.fuelprices.gr/

ITApn evomoinom oe maveAAadIKO cVGTNUO TOPOYNG TANPOPO-
pNONG HE £PELVO KOl EVOOUATOOT OA®V TMV £YKLP®V TIy®V
TANPOEOPNoNG Yo Kabe Nopd g ydpog Yo TIg TANPOPOPIES V-
yetog ko Kovoipwv

[Ipoctnkn kot dAl®V THTOV TANPOPOPIaG TEPAY TOV 10TPOPOP-
HOKEVTIKOV KOl KOVGIHL®OV
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A.l. Khdoseig Activities
A.1.1l. Main

/*Class Main handles the main menu*/
public class Main extends Activity implements OnClickListener ({

/*Function onCreate intializes the components*/
@Override
protected void onCreate (Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
Button pharmacy = (Button) findViewBy-
Id(R.id.pharmacyBt) ;
pharmacy.setOnClickListener (this) ;
Button gasstation = (Button) findViewBy-
Id(R.id.gasstationBt) ;
gasstation.setOnClickListener (this) ;

}

/*Function onClick opens the ActivityMap and
* passes the user's choice (pharmacies or gas stations)*/
public void onClick (View v) {
// TODO Auto-generated method stub
Intent map = new In-
tent ("com.anaskous.serresGuide.MAP") ;
Bundle b = new Bundle();
switch(v.getId()) {
case R.id.pharmacyBt:
b.putInt ("choice", 0);
b.putString ("hasFocushedOverlay",
map.putExtras (b) ;
startActivity (map) ;
break;
case R.id.gasstationBt:
b.putInt ("choice", 1);
b.putString ("hasFocushedOverlay",
map.putExtras (b) ;
startActivity (map) ;
break;

"y

oy
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A.1.2. ActivityMap

/*Class ActivityMap handles the map*/
public class ActivityMap extends MapActivity implements Location-
Listener,
OnClickListener, OnItemClickListener, OnFocusChange-

Listener {

MapView map;

MapController controller;

int x, y;

List<Overlay> overlayList;

LocationManager 1m;

String towers, prod = "", hasFocushedOverlay, focushedIn-
dex="", focushedIsOnDuty="";

int lat, longi;

OverlayItem overlayItem;

CustomPinpoint myLocation;

GeoPoint ourLocation;

List<List<String>> farmakeia, efimereuonta, gasStations;

Reader r;

CustomPinpoint farm, farm ef, gas;

DBManager db = new DBManager (this) ;

private ProgressDialog dialog;

Drawable cross_green, cross_red, myloc, gas_station;

Button btList, btRefresh, btSetts, btSettsOk, btHome;

boolean isOnline;

Pharmacies dp;

GasStations dg;

ServerConnection sc;

SharedPreferences prefs;

boolean update, updatel;

int choice;

AlertDialog prodAlert, pharmAlert, routeAlert;

RoutePathOverlay rpo;

Spinner routeSp;

CheckBox routeCb;

/*Function onCreate contains code for variables/components
* intialization and shows the users location and the stores
on map*/
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R.layout.map) ;
BroadcastReceiver myReceiver = new BroadcastReceiv-
er() {
@Override
public void onReceive (Context context, Intent
intent) {
Bundle getBundle = intent.getExtras();
String id = getBundle.getString("id");
dataShow (id) ;
}
}i
IntentFilter filter = new IntentFil-
ter ("BalloonItemizedOverlay");
registerReceiver (myReceiver, filter);
if (savedInstanceState != null) {
prod = savedInstanceState.getString("prod");
}
prefs = this.getSharedPreferences ("Settings", 0);
dp = new Pharmacies (this);
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dg = new GasStations (this);
sc = new ServerConnection (this);
dialog = new ProgressDialog(this);
setMap () ;
findMyLocation () ;
Bundle getBundle = getlIntent().getExtras();
choice = getBundle.getInt ("choice", 0);
hasFocushedOverlay = getBun-
dle.getString ("hasFocushedOverlay") ;
if (!'hasFocushedOverlay.equals("")) {
db.open () ;
String[] focushedData = new String[12];
if (choice==1) {
focushedData =
db.fetchGasStationsData (hasFocushedOverlay) ;
prod = focushedDatal[ll];
} else if (choice==0) {
focushedData =
db.fetchPharmacysData (hasFocushedOverlay) ;
focushedIsOnDuty = focushedDatal7];
}
focushedIndex = focushedDatal8];
db.close();

switch (choice) {

case 0:
getPharmacies () ;
break;
case 1:
if (prod.equals ("")) {
showProductDialog() ;
lelse(
getGasStations () ;
}
break;

}

/*Function dataShow opens the Activity DataShow for showing
the data about the selected store*/
public void dataShow (String id) {
Intent i = new In-
tent ("com.anaskous.serresGuide.DATASHOW") ;
Bundle b = new Bundle();
b.putInt ("choice", choice);
if (myLocation!=null) {
b.putDouble ("srcLat", myLoca-
tion.getItem(0) .getPoint () .getLatitudeE6 () / 1E6);
b.putDouble ("srcLon", myLoca-
tion.getItem(0) .getPoint () .getLongitudeE6() / 1E6);
} else {
b.putbDouble ("srcLat", 0.00);
b.putDouble ("srcLon", 0.00);
}
b.putString("id", id);
i.putExtras (b);
startActivity (i) ;
}

/*Function onSaveInstanceState keep the value of variable
prod
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* during screentransmition from portrait to landscape and
vice versa*/

@Override

protected void onSaveInstanceState (Bundle outState) {
// TODO Auto-generated method stub
super.onSavelnstanceState (outState);
outState.putString ("prod", prod);

}

/*Function setMap initializes map's components*/
public void setMap () {

btList = (Button) findvViewById(R.id.btList);
btList.setOnClickListener (this) ;

btRefresh = (Button) findvViewById(R.id.btRefresh);
btRefresh.setOnClickListener (this) ;

btSetts = (Button) findViewById(R.id.btSetts):;
btSetts.setOnClickListener (this) ;

btHome = (Button) findViewById(R.id.btHome) ;
btHome.setOnClickListener (this) ;

map = (MapView) findViewById(R.id.mvMap);

map.setBuiltInZoomControls (true) ;
map.setEnabled (false) ;
btRefresh.setEnabled (false) ;
btList.setEnabled (false) ;
btSetts.setEnabled (false) ;
overlayList = map.getOverlays();
controller = map.getController();
cross_green =
this.getResources () .getDrawable (R.drawable.cross green);
cross red =
this.getResources () .getDrawable (R.drawable.cross red);
gas_station =
this.getResources () .getDrawable (R.drawable.gas stationl);
myloc =
this.getResources () .getDrawable (R.drawable.pinl) ;
farm ef = new CustomPinpoint (cross_green, map);
farm ef.setOnFocusChangeListener (this);
farm = new CustomPinpoint (cross red, map);
farm.setOnFocusChangelListener (this) ;
gas = new CustomPinpoint(gas_station, map);
gas.setOnFocusChangeListener (this) ;
}
/*Function findMyLocation initializes the locationManagerand re-
trieves user's location*/
public void findMyLocation () {
ConnectivityManager connMgr = (ConnectivityManager)
this

.getSystemService(Context.CONNECTIVITX_SERVICE);
NetworkInfo netInfo = connMgr.getActiveNetworkInfo () ;
Ilm = (LocationManager) getSystem-
Service (Context.LOCATION SERVICE) ;
Location 1 = null;
if (netInfo != null && netInfo.isConnected()) {
Criteria crit = new Criterial();
towers = lm.getBestProvider (crit, false);
1 = lm.getLastKnownLocation (towers) ;
isOnline = true;
} else ({
1 =
Im.getLastKnownLocation (LocationManager.GPS PROVIDER) ;
isOnline = false;
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}

if (1 != null) {
myLocation = new CustomPinpoint (myloc, map);
showMyLocation (1) ;
controller.animateTo (ourLocation);
controller.setZoom(1l5) ;

}

/*Function onResume activates the location updates*/
@Override
protected void onResume () {
// TODO Auto-generated method stub
super.onResume () ;

ConnectivityManager connMgr = (ConnectivityManager)
this
.getSystemService (Context.CONNECTIVITY SERVICE) ;
NetworkInfo netInfo = connMgr.getActiveNetworkInfo();
if (netInfo != null && netInfo.isConnected()) {
Criteria crit = new Criteria();
towers = lm.getBestProvider (crit, false);
Im.requestLocationUpdates (towers, 500, 1,
this) ;
isOnline = true;
} else {
Im.requestLocationUpdates (LocationManager.GPS PROVIDER, 500,
lr

this) ;
isOnline = false;

}

/*Function savelastUpdate saves on Preferences the value of
today by the name lastUpdate*/
public void savelastUpdate (String lastUpdate) {
Date now = new Date();
SimpleDateFormat dateFormat = new SimpleDateFor-
mat ("dd/MM/yyyy") ;
SharedPreferences.Editor editor =
this.getSharedPreferences ("Settings",
0) .edit () ;
editor.putString(lastUpdate, dateFormat.format (now)) ;
editor.commit () ;

}

/*Function showMyLocation shows user's location on map*/
public void showMyLocation (Location 1) {
lat = (int) (l.getlLatitude() * 1lE®6);
longi = (int) (l.getLongitude() * 1lE6);
ourLocation = new GeoPoint (lat, longi);
overlayltem = new OverlayItem(ourLocation,
getString (R.string.myLocation),

")
myLocation.insertPinpoint (overlayItem) ;
overlayList.add (myLocation);

}

/*Function onLocationChanged updates with the new user's lo-
cation*/
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public void onLocationChanged(Location 1) {
// TODO Auto-generated method stub
overlaylList.remove (myLocation) ;
myLocation = new CustomPinpoint (myloc, map);
map.invalidate () ;
showMyLocation (1) ;

}

/*Function onPause stops location updates*/
@Override
protected void onPause () {
// TODO Auto-generated method stub
// compass.disableCompass () ;
ConnectivityManager connMgr = (ConnectivityManager)
this

.getSystemService (Context.CONNECTIVITY SERVICE);
NetworkInfo netInfo = connMgr.getActiveNetworkInfol();
Im.removeUpdates (this) ;
super.onPause () ;

}

/*Function checkForUpdates calculates if lastUpdate was at
least that days before today*/

@SuppressLint ("SimpleDateFormat")

public boolean checkForUpdates (String lastUpdate, int days)

boolean update = false;
SimpleDateFormat dateFormat = new SimpleDateFor-
mat ("dd/MM/yyyy") ;
Date oldDate = null, newDate = new Date();
if (!lastUpdate.equals("")) {
try {
oldDate = dateFor-
mat.parse (lastUpdate) ;
} catch (ParseException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
if (newDate.getTime() - oldDate.getTime () >
days * 24 * 60 * 60* 1000) {
update = true;
}
} else {
update = true;
}

return update;

}

@Override

protected boolean isRouteDisplayed() {
// TODO Auto-generated method stub
return false;

}

public void onProviderDisabled(String arg0) {
// TODO Auto-generated method stub

}

public void onProviderEnabled (String arg0) {
// TODO Auto-generated method stub

}

102



Hopdptnuo A — Inyaioc kwdikag

public void onStatusChanged(String arg0, int argl, Bundle
arg2) {
// TODO Auto-generated method stub
}

public void onClick (View arg0) {
// TODO Auto-generated method stub
switch (arg0.getId()) {
case R.id.btList:
Bundle b = new Bundle () ;
Intent list = new In-
tent ("com.anaskous.serresGuide.LISTACTIVITY") ;
b.putInt ("choice", choice);
if (myLocation!=null) {
b.putDouble ("srcLat", myLoca-
tion.getItem(0) .getPoint () .getLatitudeE6() / 1E6);
b.putDouble ("srcLon", myLoca-
tion.getItem(0) .getPoint () .getLongitudeE6() / 1E6);

} else {
b.putDouble ("srcLat", 0.00);
b.putDouble ("srcLon"™, 0.00);
}
if (choice == 1) {
b.putString ("prod", prod);
b.putInt ("order", 2);
} else {

b.putInt ("order", 1);
}
list.putExtras (b);
startActivity(list);
break;
case R.id.btRefresh:
runOnUiThread (new Runnable () {
public void run() {
// TODO Auto-generated method
stub
map.getOverlays () .remove (rpo) ;
map.postInvalidate () ;
Pr) i
if (choice==0) {
showPharmaciesRefreshDialog() ;
} else {
SharedPreferences.Editor edit = get-
SharedPreferences ("Settings", 0).edit();
edit.putString("lastGasStationsUpdate"
+ prod, "");
edit.commit () ;
map.setEnabled (false) ;
btRefresh.setEnabled (false) ;
btList.setEnabled (false);
btSetts.setEnabled (false) ;
getGasStations () ;
}
break;
case R.id.btSetts:
showRouteSettings () ;
break;
case R.id.routeBt:
SharedPreferences.Editor edit = get-
SharedPreferences ("Settings", 0).edit();
if (routeCb.isChecked()) {
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edit.putBoolean ("showRoute", true);
telse(

edit.putBoolean ("showRoute", false);

map.getOverlays () .remove (rpo) ;

map.postInvalidate () ;

}
edit.putlInt ("routeMode",

routeSp.getSelectedItemPosition()) ;
edit.commit () ;
routeAlert.dismiss () ;
break;

case R.id.btHome:
Intent i = new Intent (this, Main.class);

i.setFlags (Intent.FLAG ACTIVITY CLEAR TOP);
startActivity (i) ;
break;

}

/*Function getPharmacies handles pharmacies download and il-

lustration*/
public void getPharmacies () {
new Thread() {
@Override
public void run() {
boolean internet = false;
Pharmacies p = new Pharma-

cies (ActivityMap.this, map,
overlayList, farm,

farm ef, dialog);
update = checkForUpdates (

prefs.getString ("lastPharmaciesUpdate", ""), 7);
updatel = checkForUpdates (
prefs.getString("lastOnDutyUpdate", ""), 1);
if (update || updatel) {
internet =

sc.checkConnection ("http://www.fsserron.gr");
}
if (internet) {
if (update) {
p.deletePharmacies ("");

dp.downloadAllPharmacies () ;
savelastUpdate ("lastPharmaciesUpdate") ;

}
if (updatel) {

p.deletePharmacies ("onDuty") ;

dp.downloadOnDutyPharmacies () ;

savelLastUpdate ("lastOnDutyUpdate") ;
} else {

if (updatel) {
db.open () ;

db.setPharmacyOffDuty () ;
db.close();

104



Hopdptnuo A — Inyaioc kwdikag

}
if (update || updatel) {
showNoInternetMes-—
sage () ;
}
}
farmakeia = new Ar-
rayList<List<String>>();
db.open () ;
farmakeia =

db.fetchPharmacies ("name") ;

db.close();

Pharmacies p2 = new Pharma-
cies (ActivityMap.this, map, controller, overlaylList, myLocation,
farmakeia,

farm, farm ef, dialog,

isOnline, updatel, btRefresh, btList, btSetts, focushedIndex, fo-
cushedIsOnDuty) ;

p2.showPharmacies () ;

}
}.start () ;
}

/*Function getGasStations handles gas station's download and
illustration*/
public void getGasStations () {
new Thread() {
@Override
public void run() {

GasStations g = new GasSta-
tions (ActivityMap.this, map,
overlayList, gas, dia-
log);
update = checkForUpdates (

prefs.getString("lastGasStationsUpdate" + prod, ""), 1);
if (update) {
boolean internet =
sc.checkConnection ("http://www.fuelprices.gr/GetGeography") ;
if (internet) {

g.deleteGasStations (prod) ;
dg.downloadGasStations (prod) ;

savelastUpdate ("lastGasStationsUpdate" + prod);
lelse if (!internet) {
showNoInternetMes-
sage () ;
}
}
gasStations = new Ar-
rayList<List<String>>();
db.open () ;
gasStations =
db.fetchGasStations (prod, "name");
db.close();
GasStations g2 = new GasSta-
tions (ActivityMap.this, map,
controller, over-
laylList, myLocation, gasStations, gas,
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dialog, isOnline, btRe-
fresh, btList, btSetts, focushedIndex);
g2.showGasStations () ;
}
}.start () ;
}

/*Function showProductDialog shows dialog with all gas prod-
ucts for the user to choose*/
private void showProductDialog() {
// TODO Auto-generated method stub
prodAlert = new AlertDia-
log.Builder (ActivityMap.this) .create();

//prodAlert.requestWindowFeature (Window.FEATURE NO_ TITLE) ;
prodAlert.setTitle (getString (R.string.product));
LayoutInflater inflater = (LayoutInflater) Activi-

tyMap. this

.getSystemService (Context.LAYOUT INFLATER SERVICE);
View layout = inflat-
er.inflate(R.layout.dialog listview, null);

prodAlert.setView (layout) ;

//prodAlert.setCancelable (false);

prodAlert.show() ;

prodAlert.setOnCancellistener (new OnCancelListener () {

public void onCancel (DialogInterface arg0O) {

// TODO Auto-generated method stub
onBackPressed() ;

)i

ListView productsLv = (ListView) prodAlert
.findviewById(R.id.dialogLv) ;
ArrayList<String> products = new Ar-
rayList (Arrays.asList(
getString (R.string.unleaded95oct),
getString (R.string.unleadedlO0oct),
getstring (R.string.super gas),
getString(R.string.dieselD), getString(R.string.dieselH),
getString (R.string.autogas),
getString (R.string.dieselHD))) ;
ArrayAdapter<String> adapter = new ArrayAdapt-
er<String>(
ActivityMap. this,
R.layout.simple textview, products);
productsLv.setAdapter (adapter) ;
productsLv.setOnItemClickListener (ActivityMap.this);
}

/*Function showPharmaciesRefreshDialog shows dialog with
pharmacies refresh options for the user to choose*/
public void showPharmaciesRefreshDialog() {
pharmAlert = new AlertDia-
log.Builder (ActivityMap.this) .create();

//pharmAlert.requestWindowFeature (Window.FEATURE NO TITLE) ;
pharmAlert.setTitle (getString(R.string.refresh));
LayoutInflater inflater = (LayoutInflater) Activi-
tyMap. this

.getSystemService (Context.LAYOUT INFLATER SERVICE) ;
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View layout = inflat-
er.inflate(R.layout.dialog listview, null);
pharmAlert.setView (layout) ;
//pharmAlert.setCancelable (false);
pharmAlert.show () ;

ListView productsLv = (ListView) pharmAlert
.findvViewById (R.id.dialogLv) ;
ArrayList<String> products = new Ar-
raylList (Arrays.asList(getString(R.string.all),
getString (R.string.onDuty))) ;
ArrayAdapter<String> adapter = new ArrayAdapt-
er<String>(
ActivityMap. this,
R.layout.simple textview, products);
productsLv.setAdapter (adapter) ;
productsLv.setOnItemClickListener (ActivityMap.this) ;

}

public void onItemClick (AdapterView<?> arg0, View argl, fi-
nal int arg2,
long arg3) {
// TODO Auto-generated method stub
map.setEnabled (false) ;
btRefresh.setEnabled (false) ;
btList.setEnabled(false) ;
btSetts.setEnabled (false) ;
if (arg0.getCount ()==2) {
final SharedPreferences.Editor edit = get-
SharedPreferences ("Settings", 0).edit();
if (arg2==0) {
edit.putString("lastPharmaciesUpdate",
"
}
edit.putString ("lastOnDutyUpdate",
edit.commit () ;
pharmAlert.cancel () ;
getPharmacies () ;
} else {
prodAlert.dismiss () ;
prod = String.valueOf(arg2 + 1);
getGasStations () ;

nuy

}

/*Function onFocusChanged shows the route to the new fo-
cushed item*/
public void onFocusChanged (ItemizedOverlay overlay, final
OverlayItem newFocus) {
// TODO Auto-generated method stub
SharedPreferences prefs = getSharedPrefer-
ences ("Settings", 0);
boolean showRoute = prefs.getBoolean ("showRoute",
false) ;
if (showRoute && myLocation!=null && newFocus!=null) {
double dist = calcDis-
tance (newFocus.getPoint ());
if (dist<50000) {
map.getOverlays () .remove (rpo) ;
map.postInvalidate () ;

107



Hopaptnuo A — Inyaiog kwoikag

//rpo =
sc.getPath (myLocation.getItem(0) .getPoint (), newFocus.getPoint (),
Color.RED, map);
sc.getPath (this, myLoca-
tion.getItem(0) .getPoint (), newFocus.getPoint(), Color.RED, map);
telse(
Toast.makeText (this,
getString (R.string.noRoutelWarning), Toast.LENGTH SHORT) .show();
}
}
}

/*Function calcDistance calculates the distance between the
user and dest*/
public float calcDistance (GeoPoint dest) {
Location source = new Location("");

source.setlatitude (myLocation.getItem(0) .getPoint () .getlLatit
udeE6 () / 1E6);

source.setlLongitude (myLocation.getItem(0) .getPoint () .getLong
itudeE6 () / 1E6);

Location destination = new Location ("");

destination.setlLatitude (dest.getLatitudeE6() / 1E6);

destination.setLongitude (dest.getLongitudeE6 () /
1E6);

return source.distanceTo (destination) ;

}

/*Function showNoInternetMessage does the necessary action
if something is wrong with the connection*/
public void showNoInternetMessage () {
runOnUiThread (new Runnable () {
public void run() {
Toast.makeText (ActivityMap. this,
getString (R.string.noInternetWarning),

Toast.LENGTH SHORT) .show () ;
map.setEnabled (true) ;
btRefresh.setEnabled (true) ;
btList.setEnabled(true);
btSetts.setEnabled (true) ;

}) i
}

/*Function showRouteSettings shows the settings dialog*/
public void showRouteSettings () {
routeAlert = new AlertDia-
log.Builder (ActivityMap.this) .create();

//routeAlert.requestWindowFeature (Window.FEATURE NO TITLE) ;
routeAlert.setTitle (getString(R.string.settings));

Rect displayRectangle = new Rect () ;
Window window = this.getWindow () ;
win-
dow.getDecorView () .getWindowVisibleDisplayFrame (displayRectangle);
// inflate and adjust layout
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LayoutInflater inflater = (LayoutInflater) Activi-
tyMap. this

.getSystemService (Context.LAYOUT INFLATER SERVICE) ;

View layout = inflat-
er.inflate(R.layout.route settings dialog, null);

layout.setMinimumWidth ( (int) (displayRectangle.width ()
* 0.8f));

lay-
out.setMinimumHeight ( (int) (displayRectangle.height () * 0.3f));

routeAlert.setView (layout) ;

//routeAlert.setCancelable (false);

routeAlert.show () ;

SharedPreferences prefs = getSharedPrefer-
ences ("Settings", 0);
int routeMode = prefs.getInt ("routeMode", 0);
boolean showRoute = prefs.getBoolean ("showRoute",
false) ;
routeSp = (Spin-
ner)routeAlert.findvViewById (R.id.routeSp) ;
ArrayList<String> mode = new Ar-
raylList (Arrays.asList(getString(R.string.car),
getString (R.string.bike), getString(R.string.onFoot)));
ArrayAdapter adapter = new ArrayAdapter (
this, an-
droid.R.layout.simple spinner item, mode);
adapter.setDropDownViewResource (
android.R.layout.simple spinner dropdown item);
routeSp.setAdapter (adapter) ;
routeSp.setSelection (routeMode) ;
btSettsOk = (But-
ton) routeAlert.findvViewById(R.id.routeBt) ;
btSettsOk.setOnClickListener (this) ;
routeCb = (Check-
Box) routeAlert.findViewById (R.id.routeCb) ;
if (showRoute) {
routeCb.setChecked (true) ;
}else({
routeCb.setChecked (false) ;
}
map.getOverlays () .remove (rpo) ;
map.postInvalidate () ;

A.1.3. ActivityList

/* Class ActivityList is responsible for handling the expandable
list*/
public class ActivityList extends ExpandableListActivity implements
OnChildClickListener, OnClickListener, OnItemClick-

Listener {

ListView list;

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

List<List<String>> farmakeia, benzinadika;

DBManager db = new DBManager (this) ;

String[] farm, efim, gas, titlesP, titlesG;

AlertDialog orderDialog;

String order, prod;

int choice;
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double srcLat, srcLon;

/*Function onCreate contains code for variables/components
* intialization and expandable list completion*/
@Override
protected void onCreate (Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate (savedInstanceState) ;
setContentView (R.layout.1list);

titlesP = new String[]{getString(R.string.ONDUTY),
getString (R.string.ALL) };
titlesG = new

String[]{getString(R.string.GASSTATIONS) };
Bundle b = getlIntent () .getExtras();
choice = b.getInt ("choice");
srcLat = b.getDouble ("srcLat");
srcLon = b.getDouble ("srcLon") ;

if (b.getInt("order") == 0) {
if (choice==0) {
order = "name";
} else {
order = "brand";
}
} else if (b.getInt ("order") == 1) {
order = "distance";
} else if (b.getlInt ("order") == 2) {
order = "price";
}
if (choice==1) {

prod = b.getString ("prod");
}
ExpandablelListView explList =
this.getExpandablelListView () ;
expList.setOnChildClickListener (this) ;
Button btOrder = (Button) findViewById(R.id.btOrder) ;
btOrder.setOnClickListener (this) ;
Button btHome = (Button) findViewById(R.id.btHome) ;
btHome.setOnClickListener (this) ;
Button btBack = (Button) findViewById(R.id.btBack);
btBack.setOnClickListener (this) ;
if (choice==0) {
fillPharmaciesListView () ;
} else {
fillGasStationsListView () ;
}
expList.expandGroup (0) ;
}

/*Function calcDistance calculates the distance between the

user
* and each store of the list stores and updates database*/
public void calcDistance (List<List<String>> stores) {
db.open () ;
if (srcLat!=0.00 && srcLon!=0.00) {
Location source = new Location("");
source.setlLatitude (srclat) ;
source.setLongitude (srclon) ;
for (int i = 0; 1 < stores.size(); i++) {
Location destination = new Loca-
tion("");

String dist;
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if
(!stores.get (i) .get (4) .equals ("0.0") ||
!'stores.get (i) .get (5) .equals ("0.0")) {
destina-
tion.setLatitude (Double.valueOf (stores.get (i) .get(4)));
destina-
tion.setLongitude (Double.valueOf (stores.get (i) .get(5)));
dist =
String.valueOf (source.distanceTo (destination));
} else {
dist = "";
}

if (choice == 0) {

db.setPharmacyDistance (stores.get (i) .get (0), dist);
} else if (choice == 1) {

db.setGasStationDistance (stores.get (i) .get (0), dist);
}
}
} else {
db.setAllDistanceNull () ;
}
db.close();
}

/*Function fillGasStationsListView inserts the informations
* of the gas stations to the expandable list*/
public void fillGasStationsListView() {

db.open () ;
benzinadika = db.fetchGasStations (prod, order);
db.close();
if (order.equals ("distance")) {
calcDistance (benzinadika) ;
db.open () ;
benzinadika = db.fetchGasStations (prod, or-
der) ;
db.close();
}
gas = new String[benzinadika.size()];
int k = 0, 1 = 0;
for (int i = 0; i < benzinadika.size(); i++) {
gas([i] = benzinadika.get(i).get(2) + "\n" +
benzinadika.get (i) .get (1) ;
db.open () ;

boolean isShowing =
db.isShowing (benzinadika.get (i) .get (1), choice);
db.close();
if (!isShowing) {
gas[i]+="\n" +
getString (R.string.notShowingOnMap) ;
}
}
SimpleExpandablelistAdapter explistAdapter = new Sim-
pleExpandablelListAdapter (
this, createGroupList(),
R.layout.child row,
new String[] { "title" },
new int[] { R.id.childname },
createChildList (),
R.layout.child row,
new String[] { "body" },
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new int[] { R.id.childname }

)i
setListAdapter (explListAdapter) ;

/*Function fillPharmaciesListView inserts the informations
* of the pharmacies to the expandable list*/
public void fillPharmaciesListView() {

db.open () ;

farmakeia = db.fetchPharmacies (order);

int countOnDuty = db.countOnDuty () ;

db.close();

if (order.equals ("distance")) {
calcDistance (farmakeia) ;
db.open () ;
farmakeia = db.fetchPharmacies (order) ;
db.close();

}

farm = new String[farmakeia.size()];

efim = new String[countOnDuty];

int k =0, 1 = 0;

for (int 1 = 0; i < farmakeia.size(); i++) {
if (!farmakeia.get(i).get(7).equals("")) {

efim[1l] = farmakeia.get (i) .get(l);
1++;
}
farm[i] = farmakeia.get(i).get(1l);
db.open () ;
boolean isShowing =
db.isShowing (farmakeia.get (i) .get (1), choice);

db.close();
if (!isShowing) {
if
(!farmakeia.get (i) .get (7) .equals("")) {

efim[1l-1]+="\n" +
getString (R.string.notShowingOnMap) ;
}
farm[i]+="\n" +
getString (R.string.notShowingOnMap) ;
}
}
SimpleExpandablelListAdapter explistAdapter = new Sim-
pleExpandablelistAdapter (
this, createGroupList(),
R.layout.child row,
new String[] { "title" 1},
new int[] { R.id.childname 1},
createChildList (),
R.layout.child row,
new String[] { "body" 1},
new int[] { R.id.childname }

) i
setListAdapter (expListAdapter) ;
}

/**
* Function createGrouplist reates the group list out of the

colors[] array according to the
* structure required by SimpleExpandablelistAdapter. The

resulting List
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* contains Maps. Each Map contains one entry with key "col-
orName" and value
* of an entry in the colors[] array.
*/
private List createGroupList () {
ArrayList result = new ArrayList();
if (choice==0) {
for (int i = 0; 1 < titlesP.length; ++i) {
HashMap m = new HashMap () ;
m.put ("title", titlesP[i]);
result.add (m) ;

}
} else {
for (int i = 0; i < titlesG.length; ++1i) {
HashMap m = new HashMap () ;
m.put ("title", titlesG[i]);
result.add (m) ;

}
}

return (List) result;

}

/‘k‘k
* Function createChildList reates the child list out of the
shades[] array according to the
* structure required by SimpleExpandablelListAdapter. The
resulting List
* contains one list for each group. Each such second-level
group contains
* Maps. Each such Map contains two keys: "shadeName" is the
name of the
* shade and "rgb" is the RGB value for the shade.
*/
private List createChildList () {
ArrayList result = new ArrayList();
ArrayList secList = new ArrayList();
if (choice==0) {
for (int i = 0; i < efim.length; i++) {
HashMap child = new HashMap();
child.put ("body", efim[i]);
secList.add(child);

}

result.add (secList);

secList = new ArrayList();

for (int 1 = 0; i1 < farm.length; i++) {
HashMap child = new HashMap();
child.put ("body", farm[i]);
secList.add(child);

}
result.add (secList);
} else {
for (int i = 0; i < gas.length; i++) {
HashMap child = new HashMap () ;
child.put ("body", gas[il);
secList.add(child) ;

}

result.add (seclList);

}

return result;
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/*Function onChildClick opens the ActivityMap with focus on

the selected store,
* or the DataShow if the selected store isn't showing on

map*/
public boolean onChildClick (ExpandableListView parent, View
V,
int groupPosition, int childPosition, long
id0) |
// TODO Auto-generated method stub
String id = "";
boolean isShowing = false;
db.open () ;
if (choice==0) {
if (groupPosition == 0) {

String[] temp =
efim[childPosition].split("\n");
id = db.getIdFromName (temp[0],
choice) ;
isShowing = db.isShowing (temp[0],
choice) ;
} else if (groupPosition == 1) {
String[] temp =
farm[childPosition].split ("\n");
id = db.getIdFromName (temp[0],
choice) ;
isShowing = db.isShowing (temp[0],
choice) ;
}
} else {
String[] temp =
gas([childPosition].split ("\n");
id = db.getIdFromName (temp[l], choice);
isShowing = db.isShowing (temp[l], choice);
}
db.close();
Intent i;
Bundle b = new Bundle();
b.putInt ("choice", choice);
b.putbDouble ("srcLat", srclat);
b.putbDouble ("srcLon", srclLon);
if (isShowing) {
i = new In-
tent ("com.anaskous.serresGuide.MAP") ;
i.setFlags (Intent. FLAGﬁACTIVITYiC‘LEARiTOP) ;
b.putString ("hasFocushedOverlay", id);

lelse(
i = new In-
tent ("com.anaskous.serresGuide.DATASHOW") ;
b.putString("id", id);
}
i.putExtras (b);
startActivity (i) ;
return super.onChildClick(parent, v, groupPosition,
childPosition, 1dO0);
}

public void onClick (View v) {
// TODO Auto-generated method stub

switch (v.getId()) {
case R.id.btOrder:
showOrderDialog() ;
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break;
case R.id.btHome:
Intent i = new Intent (this, Main.class);
i.setFlags (Intent.FLAG ACTIVITY CLEAR TOP);
startActivity (i) ;
break;
case R.id.btBack:
super.onBackPressed() ;
break;

}

/*Function showOrderDialog shows the dialog with order se-
lections*/
public void showOrderDialog() {
orderDialog = new AlertDialog.Builder (this) .create();
order-
Dialog.requestWindowFeature (Window.FEATURE NO TITLE) ;
orderDialog.setCancelable (true) ;
Rect displayRectangle = new Rect();
Window window = this.getWindow () ;
win-
dow.getDecorView () .getWindowVisibleDisplayFrame (displayRectangle);
// inflate and adjust layout
LayoutInflater inflater = (LayoutInflater) this

.getSystemService (Context.LAYOUT INFLATER SERVICE) ;
View layout = inflater.inflate(R.layout.dialog order,
null) ;
layout.setMinimumWidth ( (int) (displayRectan-
gle.width() * 0.6f));
// lay-
out.setMinimumHeight ( (int) (displayRectangle.height () * 0.9f));
orderDialog.setView (layout) ;
orderDialog.show () ;
ListView 1lvOrder = (ListView) order-
Dialog.findViewById(R.id.IlvOrder) ;
List<String> orderList = new ArrayList<String>();
orderList.add (getString (R.string.name)) ;
orderList.add (getString(R.string.distance)) ;
if (choice==1) {
orderList.add(getString (R.string.price));

}
ArrayAdapter<String> lvOrdersAdapter = new ArrayA-

dapter<String> (this,
R.layout.simple textview, orderList);
lvOrder.setAdapter (lvOrdersAdapter) ;
lvOrder.setOnItemClickListener (this) ;

}

/*Function onItemClick restarts the ActivityList and passes
the selected order*/
public void onItemClick (AdapterView<?> arg0, View argl, int
pos, long arg3) {
// TODO Auto-generated method stub
Bundle b = new Bundle();
Intent list = new In-
tent ("com.anaskous.serresGuide.LISTACTIVITY") ;
list.addFlags (Intent. FLAG_ACTIVITY_CLEAR_TOP) H
b.putInt ("order", pos);
b.putInt ("choice", choice);
b.putbDouble ("srcLat", srclat);
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b.putDouble ("srcLon", srcLon);
if (choice==1) {

b.putString ("prod", prod);
}
list.putExtras (b);
startActivity(list);

A.1.4. DataShow

/*Class DataShow shows the store's data on a dynamic table*/
public class DataShow extends Activity implements OnClickListener{

int choice;

String id;

DBManager db = new DBManager (this) ;
String[] data =new String[12];
double srclLat, srcLon;

/*Function onCreate contains code for variables/components
* intialization and expandable list completion*/
@Override
protected void onCreate (Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate (savedInstanceState) ;
setContentView (R.layout.data show);
Button btHome = (Button)findvViewById(R.id.btHome) ;
btHome.setOnClickListener (this) ;
Button btBack = (Button) findViewById(R.id.btBack):;
btBack.setOnClickListener (this) ;

Bundle getBundle = getlIntent().getExtras();
choice = getBundle.getInt ("choice", 0);

id = getBundle.getString("id");

srcLat = getBundle.getDouble ("srcLat");
srcLon = getBundle.getDouble ("srcLon");

if (choice==0) {
fillPharmacyData () ;
lelse if (choice==1) {
fillGasStationData() ;
}

}

/*Function fillGasStationData creates dynamicly the table
and fills in the gas station's data*/
public void fillGasStationData () {
db.open () ;
data = db.fetchGasStationsData(id);
db.close();
TextView nameTv =
(TextView) findViewById (R.id.titleTv) ;
nameTv.setText (data[l]);
TextView brandTv =
(TextView) findViewById (R.id.detailsTv) ;
brandTv.setText (getString (R.string. trademark) + da-
tal2]);
brandTv.setTextColor (Color.YELLOW) ;
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TableLayout table = (Tablelay-
out) findViewById (R.id. tableTl);

TableRow row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById(R.id.etWhat)) .setText (getString (R.string
.address) ) ;

((TextView)row.findViewById (R.id.etValue)) .setText (data[3]);
table.addView (row) ;

String dist = calcDistance();
if(!dist.equals("")) {
float distance = Float.valueOf(dist)/1000;
row =

(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView)row.findViewById (R.1id.etWhat)) .setText (getString(
R.string.distancel)) ;

((TextView)row.findViewById (R.id.etValue)) .setText (String. fo
rmat("%.02f", distance) + " km");
table.addView (row) ;
}
row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById (R.1id.etWhat)) .setText (getString(R.string
.product)) ;

((TextView) row.findViewById (R.id.etValue)) .setText (data[10]);
table.addView (row) ;
row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById (R.id.etWhat)) .setText (getString (R.string
.pricel));

((TextView) row.findViewById (R.id.etValue)) .setText (data[9]);
table.addView (row) ;
row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById (R.id.etWhat)) .setText (getString (R.string
.regbhate)) ;

((TextView) row.findViewById(R.id.etValue)) .setText (datal7]);
table.addView (row) ;
}

/*Function fillPharmacyData creates dynamicly the table and
fills in the pharmacy's data*/
public void fillPharmacyData () {
db.open () ;
data = db.fetchPharmacysData (id) ;
db.close();
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TextView nameTv =
(TextView) findViewById (R.id.titleTv) ;
nameTv.setText (data[l]);
TextView onDutyTv =
(TextView) findViewById (R.id.detailsTv) ;
if (data[7].equals("")) {
onDu-
tyTv.setText (getString (R.string.isNotOnDuty)) ;
onDutyTv.setTextColor (Color.RED) ;

} else ({
onDutyTv.setText (getString (R.string. isOnDuty)
+ ": " + datal[7]);
onDutyTv.setTextColor (Color.GREEN) ;
}
TableLayout table = (Tablelay-

out) findViewById (R.id. tableTl);

TableRow row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById (R.id.etWhat)) .setText (getString(R.string
.address)) ;

((TextView) row.findViewById (R.id.etValue)) .setText (data[3]);
table.addView (row) ;
String dist = calcDistance();

if(!dist.equals("")) {
float distance = Float.valueOf(dist)/1000;
row =

(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null);

((TextView) row.findViewById (R.id.etWhat)) .setText (getString(
R.string.distancel)) ;

((TextView) row.findViewById(R.id.etValue)) .setText (String. fo
rmat ("%$.02f", distance) + " km");
table.addView (row) ;
}
row =
(TableRow) LayoutInflater. from(this) .inflate (R.layout.data show grid,
null) ;

((TextView) row.findViewById (R.id.etWhat)) .setText (getString (R.string
.phoneNumber) ) ;

((TextView) row.findViewById(R.id.etValue)) .setText (datal2]);
table.addView (row) ;
}

/*Function calcDistance calculates the distance between the
selected store and the user's location*/
public String calcDistance () {
if ((srcLat!=0.00 || srcLon!=0.00) && (!da-
tal[4].equals("0.0") || !datal5].equals("0.0"))) {
Location source = new Location("");
source.setlLatitude (srclat) ;
source.setLongitude (srclon) ;

Location destination = new Location("");
destina-
tion.setLatitude (Double.valueOf (datal4]));
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destina-
tion.setLongitude (Double.valueOf (datal5]));

return
String.valueOf (source.distanceTo (destination));
} else ({
db.open () ;
db.setAllDistanceNull () ;
db.close();
return "";

}

public void onClick (View arg0) {
// TODO Auto-generated method stub
switch (arg0.getId()) {
case R.id.btHome:
Intent i = new Intent (this,
Main.class) ;

i.setFlagS(Intent.FIAGiACTIVITX7CLEAR7TOP);
startActivity (i) ;
break;
case R.id.btBack:
super.onBackPressed() ;
break;

A.2. Kldoseig

A.2.1. ServerConnection

/*Class ServerConnection handles the functions that require internet
connection*/
public class ServerConnection {

Context c;
boolean error;

/*Constructor ServerConnection initializes variables*/
ServerConnection (Context c ) {
c=c ;

}

/*Function checkConnection checks connectivity by opening a
trial connection*/
public boolean checkConnection(String url) {
boolean isOk = false;
// First, check we have any sort of connectivity
final ConnectivityManager connMgr = (ConnectivityMan-
ager) c

.getSystemService (Context.CONNECTIVITY SERVICE) ;
final NetworkInfo netInfo =
connMgr.getActiveNetworkInfo () ;
HttpURLConnection urlc null;
if (netInfo != null && netInfo.isConnected()) {
// Some sort of connection is open, check if

server is reachable
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try {
URL urll = new URL (url);
urlc = (HttpURLConnection)
urll.openConnection();
urlc.setRequestProperty ("User-Agent",
"Android Application");
urlc.setRequestProperty ("Connection",
"close");
urlc.setConnectTimeout (5 * 1000);// 10
seconds timeout in milliseconds
urlc.setReadTimeout (4000) ;
urlc.connect () ;
if (urlc.getResponseCode () == 200) {
// Good response
isOk = true;
} else { // Anything else is unwanted
isOk = false;
}
} catch (IOException e) {
e.printStackTrace () ;
isOk = false;
} catch (Exception e) {
e.printStackTrace () ;
isOk = false;
} finally {
urlc.disconnect () ;

} else {// Den uparxei sundesi diktuou
isOk = false;

}

return isOk;

}

/*Function readHtml receives the url's source code*/
public BufferedReader readHtml (String url, String encoding)

HttpClient httpClient = new DefaultHttpClient();
HttpContext localContext = new BasicHttpContext ();
HttpGet httpGet = new HttpGet (url);

HttpResponse response = null;

try {

response = httpClient.execute (httpGet, local-
Context) ;

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

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

}

BufferedReader reader = null;
try {
reader = new BufferedReader (new In-
putStreamReader (response
.getEntity () .getContent (), en-
coding)) ;
} catch (IllegalStateException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
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// TODO Auto-generated catch block
e.printStackTrace();

}

return reader;

}

/*Subclass getPath receives directions and handles route's

illustration on map*/
class getPath extends AsyncTask<String, Void, RoutePathOver-

lay> {
private Exception exception;
GeoPoint src; GeoPoint dest; int color; MapView map;
RoutePathOverlay rpo=null; Context c; String sDis-
tance="";

/*Constructor getPath initializes variables*/
getPath (Context c_, GeoPoint src , GeoPoint dest , int col-
or , MapView map ) {
src=src_;
dest=dest ;
map=map_;
c=c_;

}

/*Function doInBackground receives directions and handles
route's illustration on map*/
protected RoutePathOverlay doInBackground(String... urls) {
HttpParams params = new BasicHttpParams();

params.setParameter (CoreProtocolPNames.PROTOCOL VERSION,

HttpVersion.HTTP 1 1);
HttpClient httpclient = new DefaultHttpCli-

ent (params) ;

SharedPreferences prefs =
c.getSharedPreferences ("Settings", 0);

int routeMode = prefs.getInt ("routeMode", 0);

String mode = "";

if (routeMode==0) {
mode = "driving";
lelse if (routeMode==1) {
mode = "biking";
lelse if (routeMode==2) {
mode = "walking";
}
String url =
"http://maps.googleapis.com/maps/api/directions/json?origin=" +
src.getLatitudeE6 () /1E6 +"," +
src.getLongitudeE6 () /1E6 + "&destination=" +
dest.getLatitudeE6()/1E6 + ", " +

dest.getLongitudeE6 () /1E6 + "&sensor=false"
+ "&mode=" + mode;

HttpPost httppost = new HttpPost (url);
HttpResponse response = null;

try {

response = httpclient.execute (httppost);
HttpEntity entity = response.getEntity();
InputStream is = null;
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is = entity.getContent () ;
BufferedReader reader = new BufferedReader (new In-
putStreamReader (is, "iso-8859-1"), 8);
StringBuilder sb = new StringBuilder();
sb.append (reader.readLine () + "\n");
String line = "0";
while ((line = reader.readLine()) != null) {
sb.append (line + "\n");
}
is.close();
reader.close();
String result = sb.toString();
JSONObject jsonObject = new JSONObject (result);
JSONArray routeArray = jsonOb-
ject.getJSONArray ("routes") ;
JSONObject routes = routeArray.getJSONObject (0);

JSONObject overviewPolylines =
routes.getJSONObject ("overview polyline");

String encodedString = overviewPol-
ylines.getString ("points");

final List<GeoPoint> pointToDraw = decode-
Poly (encodedString) ;

JSONArray legs = routes.getJSONArray("legs");
JSONObject steps = legs.getJSONObject (0);
JSONObject distance = steps.getJSONObject ("distance");
sDistance = distance.getString("text");

rpo = new RoutePathOverlay (pointToDraw) ;
map.getOverlays () .add (rpo) ;
map.postInvalidate () ;

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

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

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

}

return rpo;

}

/*Function onPostExecute returns the RoutePathOverlay to
ActivityMap*/
@Override
protected void onPostExecute (RoutePathOverlay result)

// TODO Auto-generated method stub
ActivityMap am = (ActivityMap) c;
am.rpo = result;
Toast.makeText (c, c.getString(R.string.distancel) +
sDistance, Toast.LENGTH SHORT) .show();
super.onPostExecute (result);

}

/*Fuction getPath triggers the getPath's class function*/
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public void getPath (Context c, GeoPoint src, GeoPoint
dest,int color, MapView map) {
new getPath(c, src, dest, color, map).execute();

}

/*Function decodePoly decodes the directions*/

private List<GeoPoint> decodePoly(String encoded) {
List<GeoPoint> poly = new ArraylList<GeoPoint>();
int index = 0, len = encoded.length();

int lat = 0, 1lng = 0;

while (index < len) {
int b, shift = 0, result = 0;

do {
b = encoded.charAt (index++) - 63;
result |= (b & Ox1f) << shift;
shift += 5;
} while (b >= 0x20);
int dlat = ((result & 1) != 0 ? ~(result >> 1)

(result >> 1));
lat += dlat;

shift = 0;
result = 0;
do {
b = encoded.charAt (index++) - 63;
result |= (b & 0x1f) << shift;
shift += 5;
} while (b >= 0x20);
int dlng = ((result & 1) != 0 ? ~(result >> 1)

(result >> 1));
lng += dlng;

GeoPoint p = new GeoPoint ((int) (((double) lat /
1E5) * 1E6), (int) (((double) 1lng / 1E5) * 1E6));
poly.add(p);

}

return poly;

}

/*Function getCoordinartes gets the latitude and latitude of
address*/
public double[] getCoordinartes (String address) {
Geocoder geocoder = new Geocoder (c, Lo-
cale.getDefault());
error = false;
double latitude = 0, longitude = 0;
List<Address> addresses = null;
try {
addresses = geocod-
er.getFromLocationName (address, 1);
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();
error = true;
}
// Address address = addresses.get (0);
if (!error && addresses.size() > 0) {
if (addresses.get (0).hasLatitude ()
&& address-

es.get (0) .hasLongitude ()) {
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latitude = address-
es.get (0) .getLatitude () ;
longitude = address-
es.get (0) .getLongitude () ;
}
}
return new double[]{latitude, longitude};

2.2. DBManager

/*Class DBManager contains functions that manages the database*/
public class DBManager {

public static final String DBName = "serresguide.db";
public static final int DBVersion = 1;

private DBHelper ourHelper;

private final Context ourContext;

private SQLiteDatabase ourDatabase;

Cursor c;

/*Subclass DBHelper contains functions for database for-
mation*/
public static class DBHelper extends SQLiteOpenHelper {

/* Constructor DBHelper*/
public DBHelper (Context c) {
super (c, DBName, null, DBVersion);

}

/*Function onCreate creates the tables*/

@Override

public void onCreate (SQLiteDatabase db) {
// TODO Auto-generated method stub

db.execSQL ("create table PHARMACIES (id inte-
ger primary key autoincrement, name text, phone text, address text,
latitude text, longitude text, " +
"distance text, hours text,
mapid text);");

db.execSQL ("create table GASSTATIONS (id in-
teger primary key autoincrement, name text, brand text, address
text, latitude text, longitude text, " +
"distance text, hours text,
mapIld text, price text, product text, prodId text);");
}

/*Function onUpgrade handles the tables transfor-
mation when there is a new version of the database*/
@Override
public void onUpgrade (SQLiteDatabase db, int oldVer-
sion, int newVersion) {
// TODO Auto-generated method stub
db.execSQL ("DROP TABLE IF EXISTS PHARMA-
CIES");
db.execSQL ("DROP TABLE IF EXISTS GASSTA-
TIONS") ;
onCreate (db) ;
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}

/*Constructor DBManager initializes variables*/
public DBManager (Context context) {
ourContext = context;

}

/*Function open returns a SQLiteDatabase object for edit-
ing*/
public DBManager open () throws SQLException {
ourHelper = new DBHelper (ourContext) ;
ourDatabase = ourHelper.getWritableDatabase() ;
return this;
}

/* Function close terminates the SQLiteDatabase object's ed-
iting*/
public void close () {
ourHelper.close() ;

}

/*Function savePharmacies inserts a pharmacy's information
into table PHARMACIES*/
public void savePharmacies (String name, String address,
String phone,
String latitude, String longitude) {

String sgl = "insert into PHARMACIES (name, phone,
address, latitude, longitude, distance, hours, mapId) " +
"values ('" + name + "','" + phone +
"rotn 4 address + "','" + latitude + "', '"

+ longitude + "', '', "', '"");";
ourDatabase.execSQL (sql) ;

}

/*Function saveGasStations inserts a gas station's infor-
mation into table GASSTATIONS*/
public void saveGasStations (String name, String address,
String brand,
String latitude, String longitude, String
hours, String price, String product, String prodId) {

String sgl = "insert into GASSTATIONS (name, brand,
address, latitude, longitude, distance, hours, mapId, " +
"price, product, prodId) " +
"values ('" + name + "','" + brand +
"r, ' + address + "','" + latitude + "','"
+ longitude + "', '', '" 4+ hours + "',
', '"" + price +"', + '" + product + "', '" + prodId + "');";

ourDatabase.execSQL (sql) ;

}

/*Function deletePharmacies delete all PHARMACIES contents*/
public void deletePharmacies () {
ourDatabase.delete ("PHARMACIES", null, null);

}

/*Function deleteGasStations delete GASSTATIONS contents for
product prod*/
public void deleteGasStations (String prod) {
String sql = "delete from GASSTATIONS where prodId="
+ prod;
ourDatabase.execSQL (sql) ;
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}

/*Function deleteOnDutyPharmacies sets all pharmacies off
duty*/
public void deleteOnDutyPharmacies () {
String sgl = "update PHARMACIES set hours='"' where
hours<>''";
ourDatabase.execSQL (sql) ;
}
/*Function setPharmacyOnDuty sets the pharmacy with that
name on duty*/
public void setPharmacyOnDuty (String name, String hours) {
String sgl = "update PHARMACIES set hours='" + hours
+ "' where name='" + name + "'";
ourDatabase.execSQL (sql) ;
}

/*Function setPharmacyOffDuty sets all pharmacies off duty*/
public void setPharmacyOffDuty () {
String sgl = "update PHARMACIES set hours='"'";
ourDatabase.execSQL (sql) ;
}

/*Function setGassStationsNotShowing sets all gas stations
not showing map*/
public void setGassStationsNotShowing () {
String sgl = "update GASSTATIONS set maplId=''";
ourDatabase.execSQL (sql) ;

}

/*Function setPharmacyIndex sets the pharmacy with that id
showing on map with index mapId*/
public void setPharmacylIndex (String id, String index) {
String sgl = "update PHARMACIES set mapId='" + index
+ "' where id='" + id + "'";
ourDatabase.execSQL (sql) ;
}

/*Function setGasStationsIndex sets the gas station with
that id showing on map with index mapId*/
public void setGasStationsIndex(String id, String index) {
String sgl = "update GASSTATIONS set mapId='" + index
+ "' where id='" + id + "'";
ourDatabase.execSQL (sql) ;

}

/* Function setPharmacyDistance sets pharmacy's with that id
distance*/
public void setPharmacyDistance (String id, String distance)
{
String sgl = "update PHARMACIES set distance='" +
distance + "' where id="'" + id + "'";
ourDatabase.execSQL (sql) ;

}

/* Function setGasStationDistance sets gas station's with
that id distance*/
public void setGasStationDistance (String id, String dis-
tance) {
String sgql = "update GASSTATIONS set distance='" +
distance + "' where id="'" + id + "'";
ourDatabase.execSQL (sql) ;
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}

/*Function setAllDistanceNull deletes all distances from ta-
bles PHARMACIES and GASSTATIONS*/

public void setAllDistanceNull() {
String sgl = "update PHARMACIES set distance=''";
ourDatabase.execSQL (sql) ;
sgql = "update GASSTATIONS set distance=''";
ourDatabase.execSQL (sql) ;

}

/*Function fetchPharmacies fetches all pharmacies by that

order*/
public List<List<String>> fetchPharmacies (String order) {

Cursor c;
List<List<String>> pharmacies = new Ar-

rayList<List<String>>();

if (order.equals("distance")) {
order = "cast(distance as real), name";
}
String sgl = "select * from PHARMACIES order by " +
order;
c = ourDatabase.rawQuery(sgl, null);
if (¢ != null) {
for (c.moveToFirst(); !c.isAfterLast();
c.moveToNext ()) {
List<String> row = new Ar-
rayList<String>();

for (int i = 0; i < 8; i++) {
row.add (c.getString(i));
}
pharmacies.add (row) ;
}
c.close();

}

return pharmacies;

}

/*Function fetchGasStations fetches alla gas stations with
product prod by that order*/
public List<List<String>> fetchGasStations (String prod,
String order) {
Cursor c;
List<List<String>> gasStations = new Ar-
rayList<List<String>>();
if (order.equals ("distance")) {

order = "cast(distance as real), brand";
} else if (order.equals ("price")) {
order += ", brand";
}
String sgl = "select * from GASSTATIONS where
prodId=? order by " + order;
c = ourDatabase.rawQuery(sqgl, new String[]{ prod });

if (¢ != null) {
for (c.moveToFirst(); !c.isAfterLast();
c.moveToNext ()) {
List<String> row = new Ar-
rayList<String>();
for (int 1 = 0; 1 < 11; i++) {
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row.add (c.getString(i));
}
gasStations.add (row) ;
}
c.close();
}
return gasStations;

}

/*Functon fetchPharmacysId identifies the farmacy's id by
it's index*/
public String fetchPharmacysId(boolean isOnDuty, String in-
dex) {
Cursor c;
String sgl = "select id from PHARMACIES where mapId=?
and ";
if (isOnDuty) {
sgl += "hours<>''"'";
} else {
sgl += "hours='"'";
}
c = ourDatabase.rawQuery(sgl, new String[]{ index });
c.moveToFirst () ;
return c.getString(0);

}

/*Functon fetchGasStationsId identifies the gas station's id
by it's index*/
public String fetchGasStationsId(String index) {
Cursor c;
String sql = "select id from GASSTATIONS where
mapId=?";
c = ourDatabase.rawQuery(sql, new String[]{ index });
c.moveToFirst () ;
return c.getString(0);

}

/*Function fetchPharmacysData fetches all data for pharmcy
with that id*/
public String[] fetchPharmacysData (String id) {

Cursor c;

String[] data = new String[9];

String sql = "select * from PHARMACIES where id=?";
c = ourDatabase.rawQuery(sqgl, new String[]{ id });

if (¢ !'= null) {
c.moveToFirst () ;
for (int i = 0; 1 < 9; i++) {
datal[i]l=c.getString(i);
}
}
return data;

}

/*Function fetchGasStationsData fetches all data for gas
station with that id*/
public String[] fetchGasStationsData (String id) {

Cursor c;
String[] data = new String[1l2];
String sgl = "select * from GASSTATIONS where id=?";

c = ourDatabase.rawQuery(sqgl, new String[]{ id });
if (¢ != null) {
c.moveToFirst () ;
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for (int 1 = 0; 1 < 12; i++) {
datali]l=c.getString (i) ;
}
}

return data;
}

/*Function countOnDuty returns the number of on duty pharma-
cies*/
public int countOnDuty () {
String sgl = "select count (hours) from PHARMACIES
where hours<>''"'";
c = ourDatabase.rawQuery(sqgl, null);
c.moveToFirst () ;
return c.getInt (0);

}

/* Function getIdFromName identifies a pharmacy's or gas
station's id by it's name*/
public String getIdFromName (String name, int choice) {
String sgl = "select id from ";
if (choice==0) {
sgql+="PHARMACIES";
lelse if (choice==1) {
sgql+="GASSTATIONS";
}
sql+=" where name like '" + name + "'";
c = ourDatabase.rawQuery(sqgl, null);
c.moveToFirst () ;
return c.getString(0);
}

/* Function isShowing checks if the pharmacy or gas station

with that name is showing on map*/
public boolean isShowing(String name, int choice) {

String sgl = "select mapId from ";
if (choice==0) {

sgql+="PHARMACIES";
lelse if (choice==1) {

sgql+="GASSTATIONS";
}
sgql+=" where name like '" + name +
c = ourDatabase.rawQuery(sqgl, null);
c.moveToFirst () ;
if (c.getString(0) .equals("")) {
return false;
lelse(
return true;

nrn.,
’

}

A.2.3. Pharmacies

/*Class Pharmacies contains functions related to pharmacies*/
public class Pharmacies {

Context c;

DBManager db;

double latitude, longitude;

boolean internet, isOnline, needUpdate;

String dataStart = "", datakEnd = "", focushedIndex, fo-
cushedIsOnDuty;
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GeoPoint serresCenter = new GeoPoint( (int) (41.0887627 *
1E6), (int) (23.5496917 * 1E6) );

MapView map;

MapController controller;

List<Overlay> overlayList;

List<List<String>> farmakeia;

CustomPinpoint farm, farm ef, myLocation;

private ProgressDialog dialog;

Button btRefresh, btList, btSetts;

/*Constructor Pharmacies initializes variables*/
Pharmacies (Context c_) {

c=c ;

db = new DBManager (c) ;
}

/*Constructor Pharmacies initializes variables*/
Pharmacies (Context ¢ , MapView map , List<Overlay> over-
layList_,
CustomPinpoint farm , CustomPinpoint
farm ef ,
ProgressDialog dialog ) {
c =c_;
db = new DBManager (c) ;
map = map_;
overlayList = overlayList ;
farm = farm ;
farm ef = farm ef ;
dialog = dialog ;
}

/*Constructor Pharmacies initializes variables*/
Pharmacies (Context c , MapView map_, MapController control-
ler , List<Overlay> overlayList ,
CustomPinpoint myLocation ,
List<List<String>> farmakeia , CustomPinpoint farm ,
CustomPinpoint farm ef , ProgressDialog dia-
log , boolean isOnline , boolean needUpdate ,
Button btRefresh , Button btList , Button
btSetts , String focushedIndex ,
String focushedIsOnDuty ) {
c =c_;
db = new DBManager (c);
map = map_;
controller = controller ;

overlayList = overlayList ;
myLocation = myLocation ;
farmakeia farmakeia ;

farm = farm ;

farm ef = farm ef ;

dialog = dialog_;

isOnline = isOnline_;

needUpdate = needUpdate ;

btRefresh = btRefresh ;

btList = btList ;

btSetts = btSetts_;

focushedIndex = focushedIndex ;

focushedIsOnDuty = focushedIsOnDuty ;
}

/*Function downloadAllPharmacies handles the download of the
catalog with all pharmacies*/
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public void downloadAllPharmacies () {
String[] html = new String[] {

"http://www.fsserron.gr/index.php?option=com contacté&view=ca
tegory&catid=12",

"http://www.fsserron.gr/index.php?option=com contact&view=ca
tegory&catid=12&limitstart=20",

"http://www.fsserron.gr/index.php?option=com contact&view=ca
tegory&catid=12&limitstart=40",

"http://www.fsserron.gr/index.php?option=com contacté&view=ca
tegory&catid=12&limitstart=60" };

ServerConnection sc = new ServerConnection (c);
for (int 1 = 0; 1 < 4; i++) {
BufferedReader reader

sc.readHtml (html[i],
llutf_8") ;

getPharmacies (reader, "Pharmacy");

}

/*Function downloadOnDutyPharmacies handles the download of
the on duty pharmacies info*/

public void downloadOnDutyPharmacies () {

ServerConnection sc = new ServerConnection (c);
BufferedReader reader =
sc.readHtml ("http://www.fsserron.gr/", "utf-8");

getPharmacies (reader, "OnDuty");

}

/*Function getPharmacies seperates and stores the usefull
data of the pharmacies page source code*/

public void getPharmacies (BufferedReader reader,

String
flag) {
if (flag.equals("Pharmacy")) {
dataStart = c.getString(R.string.RDPI);
dataEnd = "</tbody>";
} else if (flag.equals ("OnDuty")) {
dataStart c.getString (R.string.RDP2) ;
dataEnd = "</td>";
}
String data = "";
try |
boolean end = false;
StringBuilder builder = new StringBuild-
er (32768) ;
while ((build-
er.append (reader.readLine () .trim())) != null
&& end == false) {

if (build-
er.toString () .contains (dataStart)) {

int a = build-
er.indexOf (dataStart) ;

builder.delete (0, a + dataS-
tart.length());

}

if (build-
er.toString() .contains (datakEnd)) {

int a =

build-

er.indexOf (dataEnd) ;
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builder.delete (a, build-
er.length());

int b = builder.indexOf ("<a
href=");

builder.delete (0, Db);

end = true;

data = builder.toString();

data = data.replaceAll ("\t",
"").replaceAll ("&amp;", "&")

.replaceAll ("\\.", ". ");
}
}
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}
String[] test = data.split("<a href[*>]+\\>");
String[][] results = new String[test.length][];

for (int j = 1; j < test.length; j++) {
test[j] = test[]j].replaceAll (">([0-9]]|[0-
91 [0=911[ 1)<, "><");
test[j] = test[j].replaceAll ("<[">]+\\>",
"
results[j] = test[j].split ("[\\|1+");
if (results[j].length!=0) {
db.open () ;
if (flag.equals("Pharmacy")) {

ServerConnection sc = new

ServerConnection(c) ;
double[] loc =

sc.getCoordinartes (results[j]1[1]);

latitude = loc([0];
longitude = loc[1l];
db.savePharmacies (results[j][0].trim(), re-
sults[31[1].trim(),
re-

sults[j1[2].trim(), String.valueOf(latitude),

String.valueOf (longitude)) ;
} else if (flag.equals("OnDuty")) {

db.setPharmacyOnDuty (results[j][0].trim(), re-
sults[31[1].trim());
}
db.close();

}

/* Function showPharmacies handles the pharmacies illustra-
tion on map*/
public void showPharmacies () {
try {
((Activity) c).runOnUiThread (new Runnable () {
public void run() {
if (farmakeia.size() != 0) {
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for (int i = 0; 1 <
farmakeia.size(); i++) {
if
(!farmakeia.get (i) .get (4) .equals("0.0")

&& !farmakeia.get (i) .get (5) .equals("0.0")) {

GeoPoint
geo = new GeoPoint (

(int) (Double.valueOf (farmakeia.get (i)

.get(4)) * 1E6), (int) (Double
.valueOf (farmakeia.get (1)
.get(5)) * 1E6));
db.open () ;
if
(!farmakeia.get (i) .get (7) .equals("")

&& ! (!isOnline && needUpdate)) {

Overlayltem store = new OverlayItem(geo,
farmakeia.get (i) .get (1),
c.getString(R.string.1isOnDuty) + " "

+ farmakeia.get (i) .get(7));

farm ef.insertPinpoint (store);

String temp = String.valueOf(farm ef.size() - 1);

db.setPharmacyIndex (

farmakeia.get (i) .get (0),

String.valueOf (farm ef.size() - 1));
} else {

OverlayItem store = new OverlayItem(geo,
farmakeia.get (i) .get (1),
c.getString(R.string.isNotOnDuty)) ;

farm.insertPinpoint (store) ;

String temp = String.valueOf (farm.size() - 1);

db.setPharmacyIndex (
farmakeia.get (i) .get (0),

String.valueOf (farm.size() - 1));

db.close();
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overlaylList.add(farm) ;

over-
layList.add(farm ef);
if (myLocation == null
&& farm.size() > 0) {
control-
ler.animateTo (serresCenter) ;
control-

ler.setZoom(15) ;
}

if (!focushedIn-
dex.equals("")) {

if (focushedIsOnDuty.equals ("")) {

farm.setFocus (farm.getItem(Integer.valueOf (focushedIndex)));
control-
ler.animateTo (farm.getItem(Integer.valueOf (focushedIndex)) .getPoint (

)) i
} else {

farm ef.setFocus (farm ef.getItem(Integer.valueOf (focushedInd
ex)));
control-
ler.animateTo (farm ef.getItem(Integer.valueOf (focushedIndex)) .getPoi
nt());
}
}
dialog.dismiss () ;
map.invalidate();

map.setKeepScreenOn (false) ;
map.setEnabled (true) ;

btRe-
fresh.setEnabled (true) ;
btList.setEnabled (true) ;
btSetts.setEnabled (true) ;
}
}
}) i
} catch (final Exception ex) {
Log.i("---", "Exception in thread");

}
}

/* Function deletePharmacies deletes all pharmacies data and
removes pharmacies from map*/
public void deletePharmacies (final String flag) {
try {
((Activity) c).runOnUiThread (new Runnable () {
public void run() {
dialog.setCancelable (false) ;
dia-
log.setMessage ("Loading...");
dialog.show () ;

db.open () ;
if (flag.equals ("onDuty")) {
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db.deleteOnDutyPharmacies () ;
} else {
db.deletePharmacies () ;
}
db.close();

map.setKeepScreenOn (true) ;
farm.hideAllBalloons() ;
farm_ef.hideAllBalloons();
overlayList.remove (farm) ;
overlayList.remove (farm ef);
map.invalidate();
}
}) i
} catch (final Exception ex) {
Log.i("---", "Exception in thread");

A.2.4. GasStations

/*Class GasStations contains functions related to gas stations*/
public class GasStations {

Context c;

DBManager db;

double latitude, longitude;

boolean internet, isOnline;

String dataStart = "</select>", dataEnd = "</p>", fo-
cushedIndex;
GeoPoint serresCenter = new GeoPoint( (int) (41.0887627 *

1E6), (int) (23.5496917 * 1E6) );
MapView map;
MapController controller;
List<Overlay> overlayList;
CustomPinpoint myLocation;
List<List<String>> gasStations;
CustomPinpoint gas;
private ProgressDialog dialog;
Button btRefresh, btList, btSetts;

/*Constructor GasStations initializes variables*/
GasStations (Context c_ ) {

c =c;

db = new DBManager (c) ;
}

/*Constructor GasStations initializes variables*/
GasStations (Context c_, MapView map , List<Overlay> over-
layList_,
CustomPinpoint gas , ProgressDialog dialog )
{
c =c_;
db = new DBManager (c) ;
map = map_;
overlayList = overlayList ;
gas = gas_;
dialog = dialog ;
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/*Constructor GasStations initializes variables*/
GasStations (Context c , MapView map , MapController control-
ler ,
List<Overlay> overlayList , CustomPinpoint
myLocation ,
List<List<String>> gasStations , Cus-
tomPinpoint gas_,
ProgressDialog dialog , boolean isOnline ,
Button btRefresh ,
Button btList , Button btSetts , String fo-
cushedIndex ) {
c =c_;
db = new DBManager (c);
map = map ;
controller = controller ;
overlayList = overlayList ;
myLocation = myLocation ;
gasStations = gasStations ;
gas = gas_;
dialog = dialog ;
isOnline = isOnline ;
btRefresh = btRefresh ;
btList = btList ;
btSetts = btSetts ;
focushedIndex = focushedIndex ;

}

/*Function downloadGasStations handles the download of gas
station's with product prod information*/
public void downloadGasStations (String prod) {

String html =
"http://www.fuelprices.gr/CheckPrices?DD=62010200&DD=62010300&DD=620
10100&DD=62010400&date filter=7&prodclass="

+ prod;

ServerConnection sc = new ServerConnection (c);

BufferedReader reader = sc.readHtml (html, "iso-8859-
™)

getGasStations (reader, prod);

}

/*Function getGasStations seperates and stores the usefull
data of the gas stations page source code*/
public void getGasStations (BufferedReader reader, String

prod) {
String data = "";
try {
boolean end = false;
StringBuilder builder = new StringBuild-
er (32768) ;
while ((build-
er.append(reader.readLine () .trim())) != null
&& end == false) {
if (build-

er.toString () .contains (dataStart)) {
int a = build-
er.indexOf (dataStart) ;
builder.delete (0, a + dataS-
tart.length());
}
if (build-
er.toString () .contains (datakEnd)) {
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int a = build-
er.indexOf (datakEnd) ;

builder.delete (a, build-
er.length());

int b = build-
er.indexOf ("<tr>");

builder.delete (0, Db);

end = true;

data = builder.toString();

data = data.replaceAll ("\t",
"").replaceAll ("&amp;", "&")

.replaceAll ("\\.", ". ").replaceAll ("&nbsp;", "");
}

}

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

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

}

String[] test = data.split("top"):;

String[][] results = new String[test.length][];

for (int j = 1; j < test.length; j++) {
test[j] = test[j].replaceAll ("<[">]+\\>",
"‘");
test[j] =
test[j].replace(c.getString(R.string.RDG1), "")

.replace(c.getString(R.string.RDG2), "")
.replace(c.getString(R.string.RDG3), "")

.replace(c.getString (R.string.RDG4), "")

.replace(c.getString(R.string.RDG5), "").replace(": ", "");
results([j] = test[j].split ("[\\|]+");
ServerConnection sc = new ServerConnec-

tion(c);
double[] loc =
sc.getCoordinartes (results[j][4]);

latitude = loc[0];

longitude = locI[l];

db.open () ;

db.saveGasStations (results[j] [5].trim(), re-

sults[J1[4].trim(),

results[j][3].trim(),
String.valueOf (latitude),

String.valueOf (longitude), re-
sults[j]1[6].trim(),

results[j][1].trim(), re-
sults[j][2].trim(), prod);

db.close();
}
}

/* Function deleteGasStations deletes all gas stations data
and removes gas stations from map*/
public void deleteGasStations (final String prod) {
try {
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((Activity) c).runOnUiThread (new Runnable () {
public void run() {
dialog.setCancelable (false) ;
dia-
log.setMessage ("Loading...");
dialog.show () ;

db.open () ;
db.deleteGasStations (prod);
db.close();
map.setKeepScreenOn (true) ;
gas.hideAllBalloons () ;
overlaylList.remove (gas) ;
map.invalidate () ;
}
}) i
} catch (final Exception ex) {
Log.i("---", "Exception in thread");
}
}

/* Function showGasStations handles the gas stations illus-
tration on map*/
public void showGasStations () {
try {
((Activity) c).runOnUiThread (new Runnable () {
public void run() {
if (gasStations.size() != 0) {
db.open () ;

db.setGassStationsNotShowing () ;
db.close();
for (int 1 = 0; 1 <
gasStations.size(); i++) {
if (!gasSta-
tions.get (i) .get (4) .equals ("0.0")

&& !gasStations.get (i) .get(5).equals("0.0")) {
GeoPoint
geo = new GeoPoint (
(int) (Double.valueOf(gasStations
.get(i).get(4)) * 1lE6),
(int) (Double.valueOf(gasStations
.get(i).get(5)) * 1E6));
db.open () ;
Over-—

layItem store = new OverlayItem(geo,
gasStations.get (i) .get(2), gasStations.get (i).get(1l) + "\n"

+ gasStations.get (i) .get (10) + "\t" +
c.getString (R.string.price2)

+ gasStations.get (i) .get(9) + "\n" +
c.getString (R.string.registered)

+ gasStations.get (i) .get (7))
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gas.insertPinpoint (store) ;
String

temp = String.valueOf(gas.size() - 1);
db.setGasStationsIndex (gasStations.get (1)
.get (0), String.valueOf(gas.size() - 1));

db.close();
}

}
overlayList.add(gas);

if (myLocation == null
&& gas.size() > 0) {
control-
ler.animateTo (serresCenter) ;
control-

ler.setZoom(15) ;
}

if (!focushedIn-

dex.equals ("")) {

gas.setFocus (gas.getItem(Integer.valueOf (focushedIndex)));
control-
ler.animateTo (gas.getItem(Integer.valueOf (focushedIndex)) .getPoint ()
) i
}
dialog.dismiss () ;
map.invalidate();

map.setKeepScreenOn (false) ;
map.setEnabled (true) ;

btRe-
fresh.setEnabled (true) ;
btList.setEnabled (true) ;
btSetts.setEnabled (true) ;
}
}
}) i
} catch (final Exception ex) {
Log.i("---", "Exception in thread");

}

A.2.5. CustomPinpoint

/*Class CustomPinpoint handles the Overlayltems*/
public class CustomPinpoint extends BalloonItemizedO-

verlay<OverlayItem> {

private Context c;

private ArrayList<OverlayItem> pinpoints = new Ar-
rayList<OverlayItem> () ;

/*Constructor CustomPinpoint initializes variables*/
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public CustomPinpoint (Drawable defaultMarker, MapView
mapView) {
super (boundCenter (defaultMarker), mapView);
c = mapView.getContext () ;
// TODO Auto-generated constructor stub
populate();
}

@Override

protected OverlaylItem createlItem(int 1) {
// TODO Auto-generated method stub
return pinpoints.get(i);

}

/*Function size returnsthe size of the CustomPinpoint list*/
@Override
public int size () {

// TODO Auto-generated method stub

return pinpoints.size();

}

/*Function insertPinpoint insert an OverlayItem to the Cus-
tomPinpoint list*/
public void insertPinpoint (OverlayItem item) {
pinpoints.add(item) ;
this.populate();
}

/*Function onBalloonTap sends the id of taped item to MapAc-
tivity*/

@Override

protected boolean onBalloonTap (int index, OverlayItem item)

DBManager db = new DBManager (c);

String id = "";
if (!item.getSnippet () .equals ("")) {
db.open();

if (item.getSnippet () .equals(c.getString(R.string.isNotOnDuty
))) A
id = db.fetchPharmacysId (false,
String.valueOf (index)) ;
lelse
if (item.getSnippet () .startsWith(c.getString(R.string.isOnDuty))) {
id = db.fetchPharmacysId (true,
String.valueOf (index)) ;
lelse(
id =
db.fetchGasStationsId(String.valueOf (index)) ;
}
db.close();
Intent intent = new Intent();
Bundle b = new Bundle();
b.putString("id", id);
intent.setAction ("BalloonlItemizedOverlay") ;
intent.putExtras (b);
c.sendBroadcast (intent) ;
}

return true;

140



Hopdptnuo A — Inyaioc kwdikag

A.2.6. RoutePathOverlay

/*Class RoutePathOverlay handles the creation of a route path*/
public class RoutePathOverlay extends Overlay {

private int pathColor;
private final List<GeoPoint> points;
private boolean drawStartEnd;

/*Constructor RoutePathOverlay*/

public RoutePathOverlay (List<GeoPoint> points) {
this (points, Color.RED, true);

}

/*Constructor RoutePathOverlay initializes variables*/
public RoutePathOverlay (List<GeoPoint> points, int pathColor,
boolean drawStartEnd) ({
_points = points;
_pathColor = pathColor;
_drawStartEnd = drawStartEnd;
}

/*Function drawOval creates route's curved lines*/

private void drawOval (Canvas canvas, Paint paint, Point point) {
Paint ovalPaint = new Paint (paint);
ovalPaint.setStyle(Paint.Style.FILL AND STROKE) ;
ovalPaint.setStrokeWidth (2) ;
int radius = 6;
RectF oval = new RectF (point.x - radius, point.y -

_radius, point.x + radius, point.y + radius);

canvas.drawOval (oval, ovalPaint);

}

/*Function draw creates the route*/
public boolean draw(Canvas canvas, MapView mapView, boolean
shadow, long when) {
Projection projection = mapView.getProjection();
if (shadow == false && points != null) {
Point startPoint = null, endPoint = null;
Path path = new Path();
//We are creating the path
for (int i = 0; i < _points.size(); i++) {
GeoPoint gPointA = points.get(i);
Point pointA new Point ();
projection.toPixels (gPointA, pointA);
if (i == 0) { //This is the start point
startPoint = pointA;
path.moveTo (pointA.x, pointA.y);
} else ({
if (i == points.size() -

1)//This is the end point
endPoint = pointA;
path.lineTo(pointA.x, pointA.y);

Paint paint = new Paint();
paint.setAntiAlias (true);
paint.setColor (_pathColor);
paint.setStyle (Paint.Style.STROKE) ;
paint.setStrokeWidth (5) ;
paint.setAlpha (90);
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if (getDrawStartEnd()) {
if (startPoint != null) {
drawOval (canvas, paint,
startPoint) ;
}
if (endPoint != null) {
drawOval (canvas, paint,
Point) ;

}

}

if (!path.isEmpty())
canvas.drawPath (path, paint);

}

return super.draw(canvas, mapView, shadow, when);

}

/*Function getDrawStartEnd checks if destination s initialized*/

public boolean getDrawStartEnd() {
return drawStartEnd;

}

public void setDrawStartEnd(boolean markStartEnd) {
_drawStartEnd = markStartEnd;
}

end-

A.3. layouts

A.3.1 main.xml

<?xml version="1.0" encoding="utf-8"?>
<!-- This layout represents the Main Menu and is used by the
Activity -->
<RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent" >

<ImageView
android:layout width="fill parent"
android:layout height="fill parent"
android:src="@drawable/serres"
android:adjustViewBounds="true"
android:scaleType="centerCrop" />

<Linearlayout
android:layout width="fill parent"
android:layout height="fill parent"
android:gravity="center"
android:orientation="vertical" >

<TextView
android:layout width="fill parent"
android:layout height="wrap content"
android:layout marginBottom="50dp"
android:gravity="center"
android:text="@string/app name"
android:textColor="#000000"
android:textColorHighlight="#FFFFFF"
android:textSize="45sp"
android:textStyle="bold" />

Main
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<LinearLayout
android:layout width="wrap content"
android:layout height="wrap content"
android:orientation="vertical" >

<Button
android:id="@+id/pharmacyBt"
android:layout width="wrap content”
android:layout height="wrap content”
android:drawableleft="@drawable/pharmacies"
android:ems="8"
android:padding="10dp"
android:scaleType="centerIinside”
android:text="@string/Pharmacies"
android:textSize="25sp"
android:textColor="#000000" />

<Button
android:id="@+id/gasstationBt"
android:layout width="wrap content"
android:layout height="wrap content”
android:drawableLeft="@drawable/gasstations"
android:ems="8"
android:padding="10dp"
android:scaleType="centerInside"
android:text="@string/GasStations"
android:textSize="25sp"
android:textColor="#000000" />
</LinearLayout>
</LinearLayout>

</Relativelayout>

A.3.2 map.xml

<?xml version="1.0" encoding="utf-8"?>
<!-- This layout represent the map form and it used by the Activi-
tyMap Activity -->
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<RelativeLayout
android:id="@+id/headerlayout"
android:layout width="wrap content"
android:layout height="wrap content" >

<com.google.android.maps.MapView
android:id="@+id/mvMap"
android:layout width="fill parent"
android:layout height="fill parent"
android:apiKey="05U W5NSkI40eIoS7014Ik17TG20s89Xytp92 g"
android:clickable="true"
android:state enabled="true" />

<Button
android:id="@+id/btList"
android:layout width="wrap content"
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android:layout height="wrap content"

android:layout alignTop="@+id/mvMap"

android:layout alignRight="@+id/mvMap"

android:layout marginTop="10dp"

android:layout marginRight="10dp"
android:drawablelLeft="@drawable/listl" />

<Button

android:id="@+id/btRefresh"

android:layout width="wrap content"

android:layout height="wrap content”

android:layout alignTop="@+id/mvMap"

android:layout toLeftOf="@+id/btList"

android:layout marginTop="10dp"

android:layout marginRight="5dp"
android:drawableleft="@drawable/refreshl" />

<Button

android:id="@+id/btSetts"

android:layout width="wrap content"

android:layout height="wrap content"

android:layout alignTop="@+id/mvMap"

android:layout toLeftOf="@+id/btRefresh"

android:layout marginTop="10dp"

android:layout marginRight="5dp"
android:drawablelLeft="@drawable/setts" />

<Button

android:id="@+id/btHome"

android:layout width="wrap content"

android:layout height="wrap content”

android:layout alignTop="@+id/mvMap"

android:layout alignLeft="@+id/mvMap"

android:layout marginTop="10dp"

android:layout marginRight="10dp"
android:drawablelLeft="@drawable/home" />

</RelativelLayout>
</LinearLayout>

A.3.3 list.xml

<?xml version="1.0" encoding="UTF-8"?>
<!-- This layout represent the list form and it is used by the
tivityList Activity -->
<RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent" >

<Button
android:id="@+id/btOrder"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentRight="true"
android:layout alignParentTop="true"
android:layout marginRight="10dp"
android:layout marginTop="10dp"
android:drawableleft="@drawable/sort" />

<Button

Ac-
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android:id="@+id/btHome"

android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentLeft="true"
android:layout alignParentTop="true"
android:layout marginRight="10dp"
android:layout marginTop="10dp"
android:drawableleft="@drawable/home" />

<Button
android:id="@+id/btBack"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentTop="true"
android:layout marginRight="10dp"
android:layout marginTop="10dp"
android:layout toRightOf="@+id/btHome"
android:drawablelLeft="@drawable/back" />

<Linearlayout
android:id="@+id/window"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout below="@+id/btHome"
android:orientation="vertical" >

<ExpandableListView
android:id="@+id/android:1ist"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout marginTop="0dp" />

<TextView
android:id="@+id/android:empty"
android:layout width="fill parent"
android:layout height="fill parent"
android:padding="20dp"
android:text="@string/main no items"
android:textSize="30sp" />
</LinearLayout>
</Relativelayout>

A.3.4 data_show.xml

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

<!-- This layout represents the information form and it is used by
the DataShow Activity -->
<ScrollView

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<Relativelayout
android:layout width="fill parent"
android:layout height="fill parent" >

<Button
android:id="@+id/btHome"
android:layout width="wrap content"
android:layout height="wrap content”
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android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:
android:
android:
android:

<Linearlayout

android:
android:
android:
android:

layout alignParentLeft="true"
layout alignParentTop="true"
layout marginRight="10dp"

layout marginTop="10dp"
drawablelLeft="@drawable/home" />

id="@+id/btBack"

layout width="wrap content"
layout height="wrap content”
layout alignParentTop="true"
layout marginRight="10dp"

layout marginTop="10dp"

layout toRightOf="@+id/btHome"
drawablelLeft="@drawable/back" />

layout width="fill parent"
layout height="fill parent"
layout_below="@+id/btHome"
orientation="vertical" >

<EditText
android:id="@+id/titleTv"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout marginBottom="10dp"
android:editable="false"
android:focusable="false"
android:gravity="center"
android:paddingBottom="20dp"
android:textSize="25sp" />

<TextView
android:id="@+id/detailsTv"
android:layout width="fill parent"
android:layout height="wrap content"
android:gravity="center"
android:padding="10dp"
android:textSize="20sp" />

<TablelLayout
android:id="@+id/tableTl"
android:layout width="fill parent"
android:layout height="wrap content"
android:background="#000000"
android:divider="#000000"
android:dividerHeight="0dp"
android:scrollingCache="true" >

</TableLayout>

</LinearLayout>
</Relativelayout>

</ScrollView>

A.3.5 data_show_grid.xml

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

<!-- This layout represents a table row and it is udes by DataShow

Activity -->

<TableRow xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="horizontal" >

<TextView
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android:id="@+id/etWhat"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout weight="70"
android:padding="5dp"
android:background="#FFFFFF"
android:editable="false"
android:ems="10"

android: focusable="false"
android:text="TextView"
android:textColor="#000000"
android:textSize="20sp" />

<TextView

android:id="@+id/etValue"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout weight="30"
android:padding="5dp"
android:background="#FFFFFF"
android:editable="false"
android:ems="10"
android:autoLink="all"
android:focusable="false"
android:text="TextView"
android:textColor="#000000"
android:textSize="20sp" />

</TableRow>

A.3.6. child_row.xml

<?xml version="1.0" encoding="utf-8"?>
<!-- This layout represents the expandable list chid row and it is
used by ActivityList Activity-->
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="horizontal"
android:layout width="fill parent"
android:layout height="wrap content'>

<TextView android:id="@+id/childname"
android:layout marginLeft="30dp"
android:textStyle="italic"
android:layout width="fill parent"
android:layout height="wrap content"
android:textSize="25sp"
android:padding="10dp"/>
</LinearLayout>

A.3.7. dialog_listview.xml

<?xml version="1.0" encoding="utf-8"?>
<!-- This dialog represents a dialog list and it's used by the Ac-
tivityMap Activity
for pharmacies refresh dialog and choose gas product dialog -->
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >
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<ListView

android:id="@+id/dialogLv"
android:layout width="fill parent"
android:layout height="fill parent"
android:layout marginTop="10dp"
android:textSize="20sp"
android:cacheColorHint="#00000000" />

</LinearLayout>

A.3.8. dialog_order.xml

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

<!-- This dialog represents the order dialog that is ashowing on
ActivityList Activity -->
<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<TextView
android:layout width="fill parent"
android:layout height="wrap content”
android:padding="10dp"
android:text="@string/sortBy"
android:textSize="25sp" />

<View
android:layout width="fill parent"
android:layout height="2dp"
android:layout marginBottom="10dp"
android:background="#FFFFFF" />

<ListView
android:id="@+id/l1vOrder"
android:layout width="fill parent"
android:layout height="wrap content" />
</LinearLayout>

A.3.9. route_settings_dialog.xml

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

<!-- This layout represents the settings dialog that is showing on
ActivityMap Activity -->
<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<CheckBox
android:id="@+id/routeCb"
android:layout width="fill parent"
android:layout height="wrap content"
android:paddingLeft="45dp"
android:paddingRight="10dp"
android:paddingBottom="10dp"
android:paddingTop="10dp"
android:text="@string/routeOnOfr"
android:textSize="20sp" />
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<Linearlayout

android:layout width="fill parent"
android:layout height="fill parent"
android:layout marginTop="10dp"
android:orientation="horizontal"” >

<TextView
android:layout width="fill parent"
android:layout height="wrap content”
android:layout weight="65"
android:padding="5dp"
android:text="@string/routeMode"
android:textSize="20sp" />

<Spinner
android:id="@+id/routeSp"
android:layout width="fill parent"
android:layout height="wrap content”
android:layout weight="35" />
</LinearLayout>

<Button

android:id="@+id/routeBt"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout marginTop="20dp"
android:layout gravity="center"
android:text="@string/saveBt"
android:textSize="20sp" />

</LinearLayout>

A.3.10.simple_textview.xml

<!-- This layout is used as a row on other layout's listviews.
That other layouts are dialog listview.xml and dialog order.xml.
It is used by ActivityMap and ActivityList Activities. -->
<TextView xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/etList"

android:layout width="fill parent"

android:layout height="wrap content"

android:padding="7dp"

android:singleLine="true"

android:textSize="25sp" >

</TextView>

A.4. values

A.4.1. strings.xml

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app name">Serres Guide</string>
<string name="main no items">No items</string>
<string name="Pharmacies'">Pharmacies</string>
<string name="GasStations">Gas Stations</string>
<string name="routeOnOff">Show instructions to destina-
tion.</string>
<string name="routeMode'">Mode :\u0020</string>
<string name="saveBt">Save</string>
<string name="ONDUTY">ON DUTY</string>
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<string name="ALL">ALL</string>

<string name="GASSTATIONS'">GAS STATIONS</string>

<string name="notShowingOnMap'">Not showing on map.</string>

<string name="sortBy">Sort by :</string>

<string name="name">Name</string>

<string name="distance">Distance</string>

<string name="price">Price</string>

<string name="myLocation">My location</string>

<string name="product'">Product :</string>

<string name="unleaded95oct">Unleaded 95 oct.</string>

<string name="unleadedlO0oct">Unleaded 100 oct.</string>

<string name="super gas">Super</string>

<string name="dieselD">Diesel for driving</string>

<string name="dieselH">Diesel for heating</string>

<string name="autogas'">Autogas</string>

<string name="dieselHD">Diesel for heating domiciliary</string>

<string name="refresh">Refresh :</string>

<string name="onDuty">On duty</string>

<string name="all'">All</string>

<string name="noRouteWarning">Quite a distance! The route will
not be displayed.</string>

<string name="noInternetWarning">There\'s a problem with the
connection...</string>

<string name="settings'">Settings :</string>

<string name="car'">car</string>

<string name="bike">bike</string>

<string name="onFoot">on foot</string>

<string name="isNotOnDuty">Not on duty today.</string>

<string name="isOnDuty">On duty</string>

<string name="trademark'">Trademark :\u0020</string>

<string name="address'">Address :</string>

<string name="distancel'">Distance :</string>

<string name="pricel">Price :</string>

<string name="price2">Price:\u0020</string>

<string name="regDate'>Registration Date/Time :</string>

<string name="phoneNumber'">Phone Number :</string>

<string name="registered'">Regisred: </string>

<string name="RDGI">Tipf:\u0020</string>

<string name="RDG2">Ipo1d6v:\u0020</string>

<string name="RDG3">%Apa:\u0020</string>

<string name="RDG4">ALeUBuvon:\u0020</string>

<string name="RDG5">Huep.\u0020\u0020/\u0020Qpa dHAwoncg</string>

<string name="RDPI1">TnAépwvo</string>

<string name="RDP2">3Auecpa</string>
</resources>

A.5. values-el

A.5.1. string.xml

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

<resources>
<string

name="app name'">08nyé¢ Teppdv</string>

<string name="main no items">No items</string>

<string
<string
<string

name="Pharmacies">dappake (a</string>
name="GasStations">Ipathpla Kavoipwv</string>
name="routeOnOff">Eppd&vion odnyLdv mpog ToVv

npooptloud.</string>

<string
<string
<string

name="routeMode">Méco :\u0020</string>
name="saveBt">Anofnkevon</string>
name="ONDUTY">E®HMEPEYONTA</string>
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<string name="ALL'">ONA</string>

<string name="GASSTATIONS'">BENZINAAIKA</string>

<string name="notShowingOnMap'">Aev eppaviletal OTO
x&ptn.</string>

<string name="sortBy">Taf 1véunon xat& :</string>

<string name="name">Enwvupia</string>

<string name="distance">Anbéctaon</string>

<string name="price">T.uf</string>

<string name="myLocation">H tomoBeci{a pou</string>

<string name="product'">lpo1bév :</string>

<string name="unleaded95oct">ApbéAuRdn 95 okt.</string>

<string name="unleadedlO0oct">AudAupdn 100 okt.</string>

<string name="super gas">Super</string>

<string name="dieselD">Diesel Kivnonc</string>

<string name="dieselH">Diesel @¢épuavonc</string>

<string name="autogas">YypaépLo xivnonc (Autogas)</string>

<string name="dieselHD'">Diesel ©¢ppavong Kot olxov</string>

<string name="refresh'">Avavéwon :</string>

<string name="onDuty">Eenuepévovia</string>

<string name="all">0lo</string>

<string name="noRouteWarning">IIoAU peydAn amndéctoon! H diadpopn
dev Ba egppaviotel.</string>

<string name="noInternetWarning">Yndpyxel KAmolLo HTEPOBANUX OTQ
oUdeorn...</string>

<string name="settings'">Puluiceic :</string>

<string name="car'">autoxkivnto</string>

<string name="bike">nodhAato</string>

<string name="onFoot">ue to ndédiLo</string>

<string name="isNotOnDuty">Aev gonuepével onuepa.</string>

<string name="isOnDuty">Eenuepéve 1 </string>

<string name="trademark'">3Aua :\u0020</string>

<string name="address">ALeUOuvon :</string>

<string name="distancel">Andéotaon :</string>

<string name="pricel">T.uf :</string>

<string name="price2">Tiuf:\u0020</string>

<string name="regDate">Huep./Qpa dHAwong :</string>

<string name="phoneNumber">TnAépwvo :</string>

<string name="registered">Kataxwpehonke:\u0020</string>
</resources>
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B.1.

Hapaptnua B — Avartoén epappo-
V1S OLUOPAGTIKOV YAPTN

Anpovpyia evog Néov Project Android

1. TIlpaypatomoteiton ekxivinorn tov Eclipse kot emioyn tov New amod
TNV YPOUUN EpYOAEi®V.
2. Tiveton Gvorypa tov @dkelov Android, amd 10 TOPEbvLPO TOL

epeavileto, emiong yivovron emdoyn tov Android Application Project
Kot KA oto Next.

3. Xvuminpdvetor n oppa mov Oa EeuVIcTEL:

Application Name: To évopa g pappoyng omwg speaviletot
070 YPNOTN. X& aVTO TO TaPAdEYHa cuumAnpavetal pe “My First
Map App”.

Project Name: To 6vopa tov oKELOL TOL project Kot To Gvopo
wov Oa eppaviletor oto Eclipse. Xg oavtd 10 mopdderypa
ocopmAnpoveror pe “MyFirstMapApp”.

Package Name: To namespace TOV  WOKETOL  TNG
€QUpUOYNG(IoVoVY Ol 1d101 KOVOVES OTMG KOl OTO TOKETO TV
Java epapuoymv). To oOvouo 0L TOKETOV, AEITOLPYEL ®G
AVOYVOPIOTIKO, GUVENMG TPEMEL VAL EIVOL LOVAOIKO, AVAIEST GE
O\o. To ToKETO OV givol gykoteotnuéva oto Android cuotnpa.
I't'" avtd to AOYo mpoTdral 1 xpron €vodg ovOUOTOC TOL VO
Eexwvael pe to avteotpoppévo domain name TOV OPYAVIGHOD M
TOV (POPEN. TOL EKOOTN. Xg QVTO TO TAPAOELY L0 GCUUTAT|POVETAL JUE
“com.example.myfirstmapapp”. Qotd6c0 dev pumopel va yivel
uetapoptmon  epoppoyng oto Google Play pe ypnon tov
namespace “com.example”.

Minimum Required SDK: H moiootepn éxdoon Android mov
vrootnpPilel M ePoppHOYN. YTOJEIKVVETAL YPNCILOTOIOVIONG TO
eninedo APL T va vrmoompiletor mn epoppoyn omd Ooeg
TEPLOCOTEPEG GVOKEVEG YiveTal, emALYETOL 1 YapNAOTEPT EKSOCT
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OV EMTPEMEL OUWOC GTNV EPAPUOYN VO TOPEYEL TO GUVOLO TV
Bacwkdv yopakTNPoTIKGOV TNG. AV KATOW0 XopaKTNPIoTIKO givol
dwbéoo povo oe vedtepeg ekdOcelg Android wonr dev givon
Kpioyo vy v opbn Aeitovpyio TG €QUPUOYNG MUmOpEL va
gvepyomoleitol LOVO GTIC GUGKEVEG TOV TO VITOGTNPIfoVY. Xg avTd
70 TTaPAOELY L, TOPAUEVEL TO TPOoEMAEYEVO eminedo APL

e Target SDK: H vebétepn éxdoon Android pe tnv omoio €xet
doxootel n epappoyn. [potydtor n epappoyn vo dokiudaletol
ot veotepn £xdoon android mov kvkho@opel, “OTE VA
a&lomolohvTal o VEQ YOPAKTNPIOTIKE. X auTd TO THPASELYUQ,
TOPUUEVEL TO TPOETIAEYUEVO emtinedo APIL.

o Compile with: H éx6oon Android pe v omoia. yiveton compile 1
epappoyn. [poemieyuévn ivor n vedtepn ékdoon dabéoun 6to
SDK. 'Etot, n epappoyn pmopel va vmootnpiler maioidtepeg
ekdooelg Android, aAld pmopel kol va ypnowpomotel To. VEQ
YOPOKTNPIOTIKA OTOV €ivol dvvatd. e avTO TO TOPAOELYUC,
TOPUUEVEL TO TPOETIAEYUEVO emtinedo APIL.

e Theme: To otwh tov Android Ul mov eeapuoletar otmv
EQOUPUOYT. Xg 0VTO TO TOPASELYLLO, TOPUUEVEL TO TPOETIAEYUEVO
0¢ua.

4. Emdéyetor to Next xor ommv emduevn oBovn “Configure Project”
OLPTVOVTOL Ol TPOETMAEYUEVEG TIHEG Kot TAM emAéyeTon To Next.

5. Zmv emdpevn 006vn opiletan to launcher gikovidio g epoapproyng.
e oty TV Tepinton omid emidiéyeton to Next.

6. Xtmv ob6ovn “Create Activity” emdéyeton éva activity template o6 to
onoio Eekvad o ytiowo g epopuoync. Emiéyetar to Blank Activity
Kot ot cuvéyeto To Next.

7. Xg ouTHV TV TEPITTOON CQPNVOVTAL Ol TPOETIAEYUEVES TIUEC KOl
em\éyetan To Finish.

B.2. Ylomoinon Iepintmong Xpniong : Ipofoinq Xaptn

Apywd evromiletor to project MyFirstMapApp otov Package Explorer
tov Eclipse kot yivetow 6e&i-khik move tov. Emdéyeton Properties >
Android. Exei emléyovrar Google APIs yia mhatpopua 4.2.2, avti yuo
Android 4.2.2 ka1 Ok. Eror mpootiBetor 1 elwrepiry Pifliobixn twv
Google APIs oto project.

Emiong dwwoporiletar 6T €xel xatePel n éxdoon Android 4.2.2 (API 17),
KaBd¢ kol Olo ¢ ta mpodcheta dmwg to Google APIs, amd tov SDK
Manager.
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Apyeio Manifest :

Xe avtd 1o mopdderypo, mpootibetonr oto apyeio Manifest.xml éva
otolyelo <uses-permision> yio. ddew ypnong Internet, wg moudi Tov
ototyeiov <manifest>. H dadswo ypnong Internet oamouteitor dote va
katéBouv ta dedopéva tov yaptn. Emiong, mpootiBetan éva otoryeio
<uses-library> He avapopd otV eEmtepkn BiBA0O7 KN
com.google.android.maps, ®g modi Tov GTOKEIOL <application>.

Manifest.xml:

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.myfirstmapapp"
android:versionCode="1"
android:versionName="1.0" >
<uses-sdk android:minSdkVersion="8"
android:targetSdkVersion="17" />
<uses-permission
android:name="android.permission. INTERNET"/>
<application android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app name"
android:theme="@style/AppTheme" >
<uses-library android:name="com.google.android.maps"
/>
<activity an-
droid:name="com.example.myfirstmapapp.MainActivity"
android:label="@string/app name" >
<intent-filter>
<action an-
droid:name="android.intent.action.MAIN" />
<category
an-
droid:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

Apyeio UL

O @dakelog res mePIEXEL SLUPOPOVS VTOKAUTAAOGYOVE UE TOVG TOPOLS TNG
epopuroyns. ‘Evag amd avtovg gival o kotdloyog layout mov mepiéyet ta
xml apyeio mov opifovv o Ul g epappoyng.

Ipayuatonoteitar o Gvoryua tov oapyeiov activity main.xml. Znv
nepintoon mov givan emheypévn 1 kaptédo, Graphical Layout, emiléyeton
n koptéra activity_main.xml. Awypdoetor to otoyeio TextView kot 6t
0éomn tov mpootibetar éva otoyeio MapView onwg aiveton mapakdto.
10 yapaxmmpiotikd apiKey npootifetor to Google Maps API v1 Key tov
Debug SDK mietomomrtukov (PA. Keg 2).

activity_main.xml:

<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"

155




Hopadptnuo. B — Avartoln epapuoyns dradpoctixod yaptn

android:layout width="match parent"
android:layout height="match parent”
android:paddingBottom="@dimen/activity vertical margin"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"
tools:context=".MainActivity" >
<com.google.android.maps.MapView
android:id="Q@+id/mvMap"
android:layout width="fill parent"
android:layout height="fill parent"
android:apiKey="Ei.odyetal toGoogle Maps API vl KEY " />

</RelativeLayout>

Apyeio Khdong:

O opdxelog res mepiEyel OAa To apyeio TV KAACE®V TNG EPAPUOYNC.
[Ipaypatomoteitan  dvorypa tov  apysiov MyFirstMapApp.java kot
akolovBovvtat o1 mopakdtw odnyies:

1.

AlMaleton n eméktoon Tng kAdong MainActivity amd Activity og
MapActivity. To MapActivity vroypoppiletor pe KOKKWI ypopuun.
XHpetan IOV NG TO TOVTIKL Kot omtd 1o mapdbupo mov epeavileton
emléyeton 1o <<Import 'MapActivity' (com.google.android.maps)>>.
H MainActivity vroypoppiletor pe kOKKIVN YPOUU. ZOPETOL TOV®D
g To TovTiKl Kot amd 1o mapdbvpo mov gppaviletor emALyetan o
<<Add unimplemented methods>>.

Ani@veton 1o avtikeipevo MapView. To MapView vmoypoupiletal
pe KOKKvM ypopun. XOPETOl TAVO NG TO MOVIIKL KOl omd TO
napdBvpo mov epeovifetan emdéysror to <<Import 'MapView'
(com.google.android.maps)>>.

MainActivity.java:

package com.example.myfirstmapapp;

import com.google.android.maps.MapActivity;
import com.google.android.maps.MapView;

import android.os.Bundle;

import android.app.Activity;

import android.view.Menu;

public class MainActivity extends MapActivity {

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
MapView map = (MapView) findViewById(R.id.mvMap)
map.setBuiltInZoomControls (true) ;

}

@Override
public boolean onCreateOptionsMenu (Menu menu) {
// Inflate the menu; this adds items to the action

bar if it is present.

getMenuInflater().inflate (R.menu.main, menu);
return true;
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@Override

protected boolean isRouteDisplayed() {
// TODO Auto-generated method stub
return false;

}

B.3. Ektéleon g E@appoyig
Y& mpayuatiky cvokevn Android:

1. Zvuvdéetatl 1 GLGKELT] GTOV VITOAOYLGTY).
2. Ao tic PuBuioceig g ovokevng evepyomoteiton 1o USB debugging.

o Tio exdooeg android 3.2 ko molodtepeg Settings >
Applications > Development.

e T ekdooeig android 4.0 kou vedtepeg Settings > Developer
options.

3. Evromileton to project, otov Package Explorer tov Eclipse. T'ivetau
de&i-khk mave tov kot emAéyeton Run As > Android Application.

Av n éxdoon android ¢ oLOKEVHS €lval WIKPOTEPY OO OVTHV TOV EYEL
oniwOei w¢ minSdkVersion oto Manifest ¢ epapuoyns, n epapuoyn oev
UTOPETL VO, EKTEAETTEL G& QVTHV TV GLOKEVH.

¢ IIpocouowwtn (Emulator):

1. TIpaypatomoteitar dvorypo tov Android Virtual Device Manager
amo 1o Eclipse kot emdéyeton New.

2. XoumAnpovetor 1 @Opue. pe  To  emBuunTtd  YOPOKTINPICTIKA.
Awceaiiletar 611 oto Target emiéyston Google APIs pe API level
peyardtepo amd avtdv mov €xel Mniwbel wg minSdkVersion o710
Manifest. Emtiéyeton khk Create AVD.

3. Emiéyovton o mpocopoimtig mov dnpovpyndnke kot to Start.

4. Evtomiletar 10 project, otov Package Explorer tov Eclipse kot
npoyuatomotleitan de&i-kMk mave tov. EmAéyetor to Run As >
Android Application.
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TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA ~EPPQN
>XOAH TEXNOAOI'TKOQN EQAPMOI"QN
TMHMA ITAHPO®OPIKHY & EINIKOINQNIOQN

XXEAIAYZH KAI YAOIIOIHXH EMITIOPIKOY PORTAL I'TA THN IIOAH
TQN XEPPQN
[ITYXIAKH EPI'A>1A
Kovotovda Avactacio

2TNV TOPODGO. TTVYIOKY EPYATLO OVOLDONKAY Ko TEPIYPAPOVTOL TEYVIKES AVATTUENS &-

POPLOYDV YLo. EEVTVES KIVHTES GVOKEVES e Agitovpyid avotnue. Android. Or teyvirég

aVTéG pEAETONKOY oTY TPALn wE TV avamTudy epapuoyic oty mhotpdpua Android
SDK. H epapuoyn wov mopovoialetor Exel wg 6KOTO T CLYKEVIPWON KOI TOPOYH TANPO-
QOPIAOV VIO, TO. POPUOKELR KOL TO, TPOTHPLA KODOIU®Y 070 Nouo Xeppadv, o ovvorotnta
o OeV VTHPYE OLabdéaiun yio, EEVTVES KIVITEG GVOKEVES, TOVAGYLOTOV UEYPL TO OLGOTILLO.
OVYYPAPHS THS TOPOVGAGS EPYOTIOS. H aVAKTHON TV GYETIKOV TANPOPOPIDY YIVETAL OO
ETMIONUES 10TOGEAIOES OTO O100IKTVO KO 1] TOPOVTLACH TOVS PIVETOL TAVW GE OLOOPOTTIKO
XOPTH, OTOD TOPEYOVTOL OVVOTOTHTES YEWKWOIIKOTOINTNS, AVTITTPOPNS YEWKWOIKOTOIN-

ONG KO EDPETNS O10OPOLT]G.

DESIGN AND IMPLEMENTATION OF A TRADING PORTAL FOR THI
CITY OF SERRES, GREECE
THESIS
Koustouda Anastasia




