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[TepiAnyn

210 TAaic10 TG TaPoVGOG EPYAGIOG OVATTUGGETOL GUGTN A dOCVVOESTG
ofuavong pe QR Codes pe dradiktvokég PAcelg OEd0UEVOV HE GTOYO TV
TOPOVGIOoT] TANPOPOPNONG G EEVTTVEC POPNTES GLUOKEVES OV YPTGLUO-
7oLV 10 Agrtovpyikd ovotnuo Android. T ™ dnpovpyio ypHowng
EQOPULOYNG TAVD GE TPAYUATIKE dedopéva emdéyOnke 1 xpnor ofuoaveng
QR Codes mov &iye 6n eykatactabel 6€ 1GTOPIKE, KTAPLO TNG TUALAS TO-
Ang g EdvOng amd 1o Epgovntico Kévipo «Abnvay, n omoia cuvodedo-
vtav amd ovTioToryn TeKUnpimaon, KoTd KOplo Adyo, Yo TOLPIGTIKY ¥pNon.
‘Etol, avoamtoyfnke Siadiktvokn oyectokn Pacr dedOUEVOV TOL GLUTE-
PLELOPE TO TOMTIOTIKO TEPLEYOLUEVO TNG TEKUNPIMONG Kol M avTioTouym
gQappoyn v Kivntég ovokevég Android n omoia avayvopilel péow Ka-
LEPOG TOVG KMOIKEG KOl Olacuvoéel pe tn Pdon dedopévov (Le KANoEL
SQL) mapéyovtog oe kdOe emoKkEmTn TG TAALAG TOANG TG EAvONG Tovpt-
OTIKT EVNUEPMON Yo KATOwo KTpto evolapépovtog. H Pdaon dedopévav
giva evepyn oto d1adiktvo kat 1 gpapuoyn givar dwabéoun online oto
Google Play Store otig dievfdvoerc:

(web) http://play.google.com/store/apps/details?id=com.bill.qrxanthiold
(android) market://details?id=com.bill.grxanthiold



Abstract

In this work an integrated system for the connection of QR Code signage
with web databases has being developed in order to provide information
in smart mobile devices operating on Android OS. To be practical and
useful on real-world data, the existing QR Code signage on historic build-
ings in the old town of Xanthi has been selected as a case study. This
signage was developed by the "Athena" Research Center and was accom-
panied by documentation provided online mainly for touristic purposes. A
relational database has been developed to include the cultural content of
the documentation and an Android app has been implemented to provide
connection between the QR Code signage with the database (through SQL
calls) and to provide tourist information to the visitors of the old town of
Xanthi. The database is online and the app is available through the Google
Play Store at:

(web) http://play.google.com/store/apps/details?id=com.bill.grxanthiold

(android) market://details?id=com.bill.grxanthiold



ITIpoAoyoc

Ot Quick Response Codes 11 QR Codes, 6mmg éxet ETKPATHOEL VO OVOPE-
povtal, anoteAovy v e£EMEN TV kmdikwv Tomov bar-codes kot €ion-
yOnoov yuo v KGAvyn Tov ovénUEveoy cOYYPOVOV OTULTHCE®Y GE T
TEPLEKTIKOVS KMOIKES AVAyVMPIONG TAV® GE TPOTOVTA ALY KOl GE OTOL0L-
dmote avtikeipeva avaroya pe v gpappoyn. Ot QR Codes enexteivovy
TOV KOOKO avayvaptong tov Bar Codes (mov givar povodidotartol) expe-
TAALELOUEVOL TN OEVTEPN JIACTOOT], SNUIOVPYDVTAG ETCL Lol dVASIKT E1-
KOVa, M omola UE amOd0TIKO TPOTO KMOIKOMOLEL TV TANpoPopia. Tov N
€KAOTOTE EQPAPLLOYT OTTONTEL.

210)0¢ NG ¥PNOMNG TOLG GTO TAAIGLO TNG TaPOVoaG Epyaciag ival 1 avd-
ntvén eQappoyng ontikng avayvapiong QR Codes tov omoiwv to mepte-
youevo odnyet otn dnuovpyio eviodng SQL ywo tnv amocToAn epmTpa-
T0G o€ d1ad1kTVaKy Paom dedopévmv 1 TOAT KOl 1) TOPOVGINGT) TOAVUEGT-
KOV JeATiOV ATOTEAEGLOTOC TOV EPMTNUATOS UEGH GE TEPIPAAAOV Agl-
Tovpykov cuotipotog Android ya é&vrva kivntd THALPOVa.

H vAomoinon tov cuGTAUOTOE TOL OTOTEAEL AVTIKEIUEVO NG TTAPOVCOG
gpyooiag amattei Ty evaoyoAnon To €01KO BERa TOL TPOYPAUUATIGHOD
EEVTIVOV KIVNTOV GLOKELAOV pE Agltovpyikd cvotnua Android mov Baci-
(etan o€ YADGGO TPOYPOUUATIGHOD Java, evéd TapdAinio amotteiton Kot M
EVOGYOANOT LE TN GVUVOEGT KOl AELTOVPYio, e JdIKTVOKEC PAcEIS dedo-
pévev/moleg péom SQL epomudtmv.

210 KePAAUL TOL aKOAOVOOHV avanTuGGETAL TOGO TO VIOPaBpo G0 Kot
N TEPLYPOPT TOV GLGTNUOTOG TOV AVOTTVYONKE Ko TANPOL TIG AT OELG
7oV TEOMKAY apyIKd. Apyikd ¢ Topovcidlovtal TAnpoeopisg yio o QR
Code, o TEVIKA YOPOKTNPIOTIKG TOV KO TOG UTOPEL va. xpnotpomowmBet.
2 oLvEXEWD TOPOLGIALOVTOL TANPOPOPIES Y10, TNV OPYLITEKTOVIKY, TIC
YOPOAKTNPLOTIKEG AELTOVPYIES, TIG PACIKEG aPYEG EPAPUOYDY KoL TO, POCIKA
GLOTATIKG TOV EPOPUOYOV Y10, TO Agrtovpyikd cvotnue Android. Xto kv-
Plo LEPOG TNG EPYOCING TEPLYPAPETAL TO GVGTNUO TOV AVOTTUYONKE, EVD
ota [Mapoptipata Tapatifetor o TNyaiog KOIKAG TNG EPUPUOYAG KOOMG
Kol oVVOTTTIKEG PonOnrucég odnyiec.

Booilns Toopumoatlovdng
2éppeg, 2014
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Kepaiaro 1
QR Code

1.1 To QR Code

To QR Code eivor évog papdokmdikag (barcode) 0o dlootdoemv
[11.12].[4]. Anmovpynbnke to 1994 and v stoupeio Denso, Buyatpikn
g Toyata kot eykpibnke amd 10V TAYKOGHUIO OPYAVIGHO TUTOTOINONG MG
npdTuTo Tov Tovvio tov 2004 (ISO/IEC18004). To QR Code onpovpyn-
Onke apyucd, yio Tov ELEYYO TOPAY®YNG TUNUATOV 6TV Plopnyavia ov-
TokivnT@v, aAld 1 xpnomn tov eEamlmbnke ypnyopa Kot o€ GAAOLG TOUEIC.
To QR mpoépyetan amd to apykd towv Aé€emv Quick Response, dniodn
yYp1yopn amdkpion, M omoio oyeTileTOl UE TO YEYOVOG OTL Ol dMovpyol
TOV &iyov ¢ KOPLO0 GKOTO TU TEPLEYOUEVO TTOL TEPIEXOVTUL GTOV KMITKO,
VO OTOK®IIKOTOI00VTOL LE LEYAAN TOYLTNTO.

Xe avtiBeon pe v TVTIKN HopeT amobnkevong SEdOUEVOV TV LOVOOLE-
ototov pafdokwdikav (barcodes), ta omoia pmopovv vo amobnkedcovy
£mg kot 20 ynoeio ta QR Codes pmopolv vo enelepynotodv amd HEPIKES
dexddeg bytes dedopévov £mg kot pepikég yhadeg (BAn. IMivoxog 1). ‘E-
YOLV TN SVVATOTNTO VO CLUTEPIAAUPAVOVY Ol TaL €101 dESOUEV@V, OTIMG
apBuovg ko ypaupata, cvppore Kanji, Kana, Hiragana xat dvadikoig
apBpovs. Mmopovv va kedikomotovvtar péxpt kot 7.089 yopaktipeg oe
éva QR Code.

IMivaxog 1. QR Code yopntikétnTa dedopévaov

TYmwog dedopuévav Movado pETPNGNS GE YOPUKTIPES
ApBpoi Méyioto: 7089 yapaxtipes
AlpapBunrikd Méyioto: 4296 yapaktnpeg
Avadikoi (8 bits) Méyioto: 2953 yopoxtnpeg
Kanji Méyioto: 1817 yapaktipeg
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1.2. H dop Tov QR Code

To QR Code [2],[3] eivon évag tetpaymvikde Tivoakog, mov omoptileton
and dompa Kol pavpo teTpdymva KeMd, to omoio ovopdalovtor modules.
Kdabe QR Code omoteheitar amnd 600 kOpleg mEPLOYES, TNV TEPLOYY| TTOV
kodkomotel Ta. dedopéva (data area) ko Tig TEPLOYEG TOL ToTobETOHVTOL
ta poTuma Aettovpyiog. Emiong vmdpyer pa ovdétepn meproyr (Quiet
zone) mov givon e€wtepikd tov QR Code. Ta mpoTLTE AgtToVPYiog TOL
dabéter givon o mpdTvmo eviomicpov Oéong (finder pattern), to mpdTLTO
gubuypduiong (alignment pattern), kot to apotTvmo ypovicpov (timing
pattern). O poAog TV TPoTHTOV Agttovpyiag givar va Bonbodv ctov gvto-
mopd kot oty avayvoorn tov QR Code. v Ewova 1 mapovoidletor n
doun evog tomkov QR Code.

23 7
Vs /A Finder pattern

2 0
% 2 Formal pattern

NN

LT ED
NANRNNNA

LSS SSS

\ N
\: N Timing pattern
N N
N N
\_ * N | Aligmnent pattern
N =
\ 712 \

% v E Dala area
N % 21 B \ S
\)(il{g/\/\_\gu\_\x\\\\{" \\\r; & Quict zone

Ewoéva 1. H dop1] Tov QR Code

To wpoTvmo evromopov (finder pattern) ypnowonoteiton yio tov gvtomt-
oud g Béonc tov QR Code. H Béom, n yovid kot to péyebog tov QR
Code vroloyietar pe ™ Pondeta TV TPIOV TPOTHTWV EVIOMIGHOV, TOV
glval TomobeTnuéva otV apleTEPE-TAVM YOVio, GTNV OPICTEPA-KOTM Y®-
via ko ot 0e€ld-mive Yovia tov kodika. Ta TpdTLRTN EVIOTIGHOD UTOo-
pOLV V0. EVIOTIGTOVV €VUKOAN OO OAeG TIS KatevBvvoels. Xtn Ewova 2
TAPOVGIALETAL 1) SO TOV TPOTLTTOL EVIOTIGHOV.

I Y
- &
A: 3 modules
A|B|C B: 5 modules
v C: 7 modules
_— Y

Ewova 2. IIpéTumo evtomopov
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To apétvmo gvBvypapmeng (alignment pattern) ypnoyomoteitat yio.
d6pbwon Twv mapapopeopéveav QR Codes. To tpdtumo awtd de Guure-
prappavoviov oty npd ékdoon tov QR Code. To mpoTvIo €LOV-
yYpapong amoteAeitan amd S5X5 pavpo keild, 3x3 dompa KeEMA kal Eva
povpo kel oto kévrpo (Ewdva 3). H kevrpikn neproyn tov npdtumon a-
vayvopiletot yia va dtopfmbei n mapapdpemon oto QR Code.

—5—
—3—

Ewoévo. 3. [Ipotomo svBuypdppiong

To wpoéTLVTO YpovicpoV amotedeitar and opildviieg Ko kaOeteg droke-
KOUMEVES YPAUUES TTOV €lval TOTOOETNUEVES AVALESH GTO TETPAY®VA TOL
npotTunov evtomiopov 0éomg (Ewdva 4). Avtéc ot ypapuég e&umnpetodv
GTOV VTTOAOYIGHO TOV KEVIPOL KAOE KEALOD KOl GTOV EVIOTIGUO EVOEXOUE-
VoG KATO10V £100VG TAPAUOPPOCTG.

Ewova 4. To npoTUTO YpOVIGHOD

To QR Code arattei pia ovdérepn meproyn (Quiet area). H ovdétepn me-
ployn Ppioketor e£MTEPIKA TOV KOSIKO GE OAEG TIG TAELPES TOL KOL ¥PN-
olomoteiton yio tnv €0KoAn Kot ypriyopn avéyvoon tov QR Code. H me-
ployn KoataAapupaver o péyebog te0GApOV KEMMY TPOG OAEG TIG KOATEV-
Bvoelg Ttov kmdka.

O1 wmpogopicc Tomov (Format Information) npoodiopifovv v ékdoon
TOV KOOIKO, TO EMMEDO EAEYYOV COUAUATMOV Kol TNV akoAovbio pdorog
OV YPNCLLOTOLOVVTAL Y10, TO KMOKe. EmumAéov avti n meployn eivor m
TPMOTN oL avayvopiletol Katd 1 Slodikacio amoKmIKoroinong.

H meproyn dedopévov (Data area) sivar n meployf] mov tomobeteital M
mAnpogopia mov mepiExet o QR Code. Ta dedopéva KOIKOTOIOVVTOL e
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tov adyopiBuo Reed-Solomon. H kmdikomoinon Reed-Solomon givat puo
pofnpotiky pébodog kwdwomoinong mov eEacpaiilel tn dvvatodtnTa
dopbwong ceolpdTmv.

1.3 Ov gkdo66e1c Tov QR Code

To QR Code éyel capdavta exdooelg. Kabe éxdoon amaptileton amd dio-
eopeTikd opud tunudtov (Modules). H npatn ékdoon tov QR Code
amoteleitol omd 21X21 tpunquote Kot 1 TeEdevtaio £Kd0om amoteAeital amod
177x177 (Ewéva 5). Oco av&avetar o apBudc éxdoong tov QR Code
npootifevtal técoepa emmAEoV TUHpaTA o€ KABe TAgLpa [5].

177 modules W2 F

12y
e
it Jaf

Dol > D

mod ules

21 -'
modules E-. 1]

21
modules

—) 177 modules

Ewova 5. Ekdoocsig tov QR Codes

H péylom yopnukdmra poag £xdoong tov QR Code e€aptdtor amd 10
péyebog dedopévav, Tov TOTO TV dedOUEVMV, KOl TO ENimedo dtopOmaong
COUALATOV.

1.4 Xapaxtyprotika Tov QR Codes

To QR Code dwafétel Oho o YOPOKTNPIOTIKA TOV SLGOICTATOV K®Oi-
KoV. Mepikd amd ta YapoKTNPIGTIKG TOV TO KAVOLV aVAOTEPO ATd OVTH

givan [2],[3]:

I'piyopn avayvoon aveédptnra npocavatolopov (360 poipeg): H a-
vayvmon evog duedldotaton KMOKe UTopel vor Yivel pe T ypnom evog
acOnmpo CCD (tumikdc ausOnTpag Yneokng pOTOYPOQIKNG HNXUVAG).
Ta, dedopéva. amd T Ayn tov aedntpa arobnkedovtal oty pwvnun. Mg
T xpnon Aoyioukol eviomi{ovtal Ta TPOHTLTO EVIOMIGHOL Béomg, doTe
va Bpebei n Béom, N yovia kot To péyebog Tov KMOdIKA Yo Vo aKoAovOncel
N Swdkacio amokmdwkomoinone. H dwdikacio. evtomopod ypeialetat
apKeToO YPpOVo yia va olokAnpwbei. To QR Code dwabéter TpdTLTOL EVTO-
TIOUOV TOTOOETNUEVA OTIG TPELG YOVIEG TOV KO EMLTPETEL T YPNYOPT) EV-
PECT KOl AVAYV®ON TOL amd OTOLONTOTE Y®Via Kot VoL EYEL yivel 1 Aqym
Tov amd tov aetntpa. H avaroyic Tov povpov kot tov 4ompov 6To Tpo-
Tomov evtomiopov eivor mavtote 1:1:3:1:1 omd omowdnmote ywvia
(Ewova 6). Avalntdvtag v avaAoyio ovtr, evtoriletal to TpdTumo €-
vromiopov Béong oy ekdva ov Exel Anebdei amd tov aisbnipa, pe o-
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TOTELEGHOL VO, YivEL 0 evTomopog g Béong tov QR Code g pikpod ypovi-
K6 ddotnpa. Eniong pe v avayvopion tov oxetikov 8Ecemv Tov Tpidv
TPOTOTMV EVIOTIGUOV EMTVYYAVETOL 1] TAVTOYPOVY] OVALYVAPIGT) TOV UEYE-
Bovc (L), g yoviag (8) kot Tov oynuartog tov QR Code. Tomobetmvrag
T TPOTLTLO EVIOTUGUOV GTIG TPELG YOVIEG TOV KMOKO EMLTAYVVETOL 1| OITO-
Kmdwkoroinon gikoot opeg ypnyopodtepa (Ewodva 7). H dwdikacio ava-
YVOPIONG TOV TPOTOHTOV EVIOTIGUOD pmopel vo vAomombel e eminedo
vlkob (Hardware), yio vo. emttoyovOst.

Ewova 7. Avayvopion pey£0ovg Kot yovidg

Estimated
centre position Centre point

Correct the
variance

Ewoévo 8. Mapapoppopéva QR Codes

Avtoyn] o€ mapapopedces. Or kddikeg mov Tomobdetodvial o€ €vKa-
UTTTEG EMPAVELEG | OTAV 1] ARYT TOVG Yivel vid yovia eivar Suvatd va gL~
QOVIGTOVV UE TOPOUOPPOGELS Katd T potoypaeion (Ewova 8). H mapa-
uopemon mov veictatal o kd@dwkag QR Code propei va dtopbwbei amd ta
TPOTLTOL EVOVYPAUUIONG, TA OTTOlE VAPYOVY VA TEPLOYES OTOV KAOOIKAL.
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Yrohoyiletar n Sidpopa peta&d g Kevipikng B€om tov Tpotumov gvbu-
ypéppons mov voAoyiletor and To EMTEPIKO GYNLO TOL KOOKA KOl TNV
TPAYUATIKY] KEVIPIKNY B€om Tov Tpothmov gvBuypdppuong, v va Ppedel
TO KEVTPO OA®V TV KEM®MV. Mg avt v uéBodo ot mupalope®celg o1-
opBadvovtar kot to QR Code yivetat avayvdoipo.

AwpOowon cpaipdarmv (Error Correction functionality): Ot QR Codes
£€YOVV TN SLVUTOTNTO VO ETOVAPEPOVY TO, OPYIKE OEOOUEVE, GE TEPIMTOO
OV 0 KMOWKOG £xel KoTaoTpapel | Aepmbel. Tmnv Ewova 9 eaivovion wo-
padeiypota kateotpappévov QR Codes.

Ewova 9. Iopadsrypo koteotpappévov QR Codes

H 816pfwon cpoiudtov emttuyydvetal pe v npoctnkn kmdwa Reed
Solomon ota apyikd dedopéva. Yrapyovv T€66€pa SLPOPETIKG EMITEdQ
dopHwong ceoAudTOV:

L: epimov 7%

M: nepimov 15%

Q: mepimov 25%

H: mepimov 30%

O1 ypNoTEG £YOLV T SLUVOTOTNTU ETAOYNG AVAAOYQ LE TIG OVAYKEG TOVG 1
T0 AELTOVPYIKO TOVG mEPPdAlov. To eninedo M eival avtd o omoio emAé-
yeton ovyvotepa. To eminedo d16pOBmwong cpalpdtov Ba npénel va emié-
YETOL GOUPOVA UE TOV aPOUO GPUAUATOV OV TTPETeL va 610p0wBovV. [
mapadetypo v mpémel va dopBwbovv 50 amd tic 100 Aééelg KdIKa,
yperdlovrar 100 Aé&elg tov kmdwko Reed Solomon kabmg to m06d TV
AéEemv Tov Reed Solomon kddika mpénet va ivar SmAdo1o omd avtd mov
embopet o ypnotng va dopbmoet.

Awipeon evog QR Code og modra QR Codes (Linking functionality of
QR Code): "Eva QR Code pmopei vo dioomootel og TOAG tkpOTEPa o€
uéyeboc QR Codes. O péyiotoc apibudc QR Codes mov umopel va droupe-
Oeil éva QR Code, eivon dekoéét. to QR Codes mov onpovpyodvral amd
TN dlnipeon tov apykov, tomobeteitan évog dgiktng, o omoiog mapéyet
TAnpoeopiec, dnmwg 10 suvoro twv QR Codes mov amoteAeital To doupe-
pévo QR Code kou og mo Béom givar oty ogpd. 'Etot emtuyydvetor m
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amokmotkomoinorn tov apyikod QR Code, avebapttog T GEPAS TTOV
avayvooTnKav to Tapdyoya tov. Edv dev vrdpyel apketdg xdpog o pio
empavea, yo va tonwbei éva QR Code, tote awtd pmopet va drapedel oe
pikpotepov peyéboug QR Codes, doTE Vo YOPECEL GTNV EMPAVELL. XTNV
Ewova 10 paiveron éva QR Code mov dioupébnke og té6c€p0.

(=l =]
g e de 080
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Ewova 10. Avpovpevo QR Code

Masking Process: To masking (Ewova 11) givon pio teqvikn mov emttpé-
TEL TNV €DKOAN Kat ypriyopn avayveoon tov QR Code. H teyvikn avtr to-
moBetel Ta LOPOL KOt To AOTPA KEALAL LLE OLLOLOLLOPPO TPOTO Kot EUTOSILEL
Vv Topayoyn SwmAdtunev Tpotinmv. Emiong eumodilel ™ Onuovpyia
g avaroyiog 1:1:3:1:1 oty meproyn dedopévmv, kabmg n avaroyio ovth
TPENEL VO, VITAPYEL LOVO GTO TPOTLTO EVIOMIGUOL 0€0MG, dtapopeTikd Oa
dMNUIOVPYOHGE UGAPEIEG GTO GVGTNUA OVAYVOOTG.

N ’1 Select one

Mask processing results

Masked patterns

E’
Original pattern *m

Ewova 11. Awodikacio donpiovpyiog Kot ELEYY0V HOCKOY

Evemdio ot popeomoinon: H Asttovpyio. avtiotpopng Tov ypdHOTOG
empénet oto, QR Codes vo tunwBovv o€ podpo POVTO AVTIGTPEPOVTAS TA
dompo pe povpa kehd kai avtiotpoea (Ewova 12). EmmAéov vdpyel n
duvatotnta vo Tomwbodv Ta keAd o KukAKO oynua. H Asttovpyia avt
givan 18waitepa ypnown otav npokettar va yopoytel éva QR Code pdévipa
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O€ L0 EMPAVELN TTOV OEV EIVAL OVOLYTOYPOUN. XTNV TEPINTTOOT TOV YPT-
olpomoteiton vk laser yio ™ xapaén tov QR Code, 16te T KEME TOL
éyovv Kukhko oynua. Otov o QR Code tundvetat g dopaveig eTpd-
VEIEG OTIMG TO YVOAL, TOTE 1] OTOKMOIKOTOINGN URopEl va, Yivel Kot omd Tnv
io® mAELPA.

Direct marking
.

s
~1.9
When seen from When seen from
the front the back

E H
< Circular cells =« Black and white E y K E

cells inverted =
< Frontfback inverted >

Ewova 12. Arev0eiog ektomoon 1 eyyapoén

1.5 IIpotvmomoinon kou Gdewa ypriong

O 6pog QR Code amotelel kKatoyLPOUEVO G, KaTATEDEY TNG £TOpEiog
Denso Wave Incorporated, n onoia diotnpei v motévia g te)voroyiag
nov ypnowonoteiton [1],[4]. Maporo avtd £xst dobéoel 610 KOWO TIG
GYETIKEC TANPOPOPIES TOV ALPOPOVY GTI dNUIOVPYIC KOl TN GAPMCT TPO-
KEWWEVOL VO LITOPEGOVY VO ¥PNGILOTOMO0VV 01 KMOIKEG Omd TO VPV KOl-
v yopig ypémon 1N KATOL €id0VE VIOYXPEMOT TTPOG TV eTapeia. Agv
amorteiton Kamolo €01k Gdewo yroo T Onuovpyio M ypnHon tov QR
Codes'. Ta mpoTuma MOV GYETICOVTOL pE ToVG KOdkec QR Code sivar Tol
edng:
o Amnodoym m¢ debvég npdTumo tov Automatic Identification Man-
ufactures (AIM) pe titho ISS-QR Code, Oxtmppiog 1997
o Amnodoyn wg mpoétvmo and v Japanese Electronic Industry De-
velopment Association, pe titho JEIDA-55, Mdptiog 1998
e Amodoyn mg Japanese Industrial Standard JIS X 0510, Iavovdpiog
1999
e Amodoyn g Owebvég mpdtumo International Organization for
Standardization (ISO) pe kwdwn ovopoosio ISO/IEC 18004,
Iovviog 2000
e Amodoyn tov Micro QR Code wg mpotvmo Japanese Industrial
Standard (JIS X 0510), Noéuppiog 2004

! QR Code standardization, Denso Wave, http://www.qrcode.com/en/about/standards.html
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e Amodoyn amd to diebvn opyavicud toromoinong GS1 wg npodTLTO
Yo KivnTtd Aéemva, Aekéufplog 2011

1.6 QR Code xon Android

H avéyvoon tov QR Code yivetotr edkoAa omd KAToLo KIVNTH GUGKEVT UE
Aertovpykd cvomua Android mov dabétel kapepa. Ymapyovv moAAEG
EPAPUOYES 6TO eUmOpLo Yo v avayvoon tov QR Code. To ZXing sival
AOYIOUIKO OVOIKTOU KOOIKM, YPOUUEVO OTN YADGGO TPOYPUUULATIGLOV
Java Kot ypMoLOTOLEL TNV EVOOUOTOUEVT] POTOYPAPIKT UNYOVH TOV Ki-
VNTOV GLGKELVMV Y10, TN POTOYPAPIOT] KOl OTOK®OIKOTOINGT LOVOSIAGTO-
TV N diodidotatwv paPdokmdikdy. Avduecsa ota ddpopa TpdTLTL TO
onoia vrootnpilel To Aoyiopko Ppioketor ko to QR Code. O nepiocod-
Tepeg ovokevéc Android, av Oyl OAEG, £x0VV NON EYKATEGTNUEVO TO AOYL-
OLIKO anTd, ALY Kol 01 GUGKEVEG TTOL OEV TO £XOLV UTOPOVV EVKOAN VoL
10 gykataotinoovy pécm tov Android Market. EmumpdcBeta ot katackev-
aoTéG OV dovAgvouvy oty mhateopue Android, éyovv mpocPfacn oTov
k@O Tov ZXing UE OMOTEAEGO, VO UTOPOLV VO TOV EVOOUUTOGOLV,
glte aVToHG10, EITE TPOTOTONUEVO, GTNV OTOLOONTOTE EPUPLLOYY| TOVG.

1.7 Xpioeig Tov QR Code

Ta QR Codes umopodv va ypnouonomfovy énmg Kot 6Aot ot kKmdikeg. H
dapopd givar 6Tt ta QR Codes emtpémovy oD TEPIGGOTEPES EPAPLLO-
véc. 'Exel mepdoel modvg kapdg and tote mov to QR Codes avomtoydnkav
v va. fonbnoovv ctov Eleyyo mopaymyng eEQPTNUATOV TNV GVTOKIVT]-
toProunyovia. Ta QR Codes pmopodv va Bpebodv tunmuéve o€ meplodt-
Kd, apioeg, pMtiavia, oTnv 006vn ¢ TAedpaong, o PiPiio, Tapovcid-
OElG, MVOKIOEG O OTACELS AEMPOPEIMY, GE GUOKELOGIEG TPOTOVTOV KOl
0AAG TOAAG. XPNOUOTOlohVTOL GE TOAAG UEPT KoL Yo OLOPOPETIKODG
Adyovc. Mepikol and Toug Adyoug ypnong propet va ivo:

e Xpron tov QR Code otn dragipion: Ta QR Codes tvrnmvovtot
ocuvnbmg oe epnuepideg, meplodikd, mvakideg, apiceg N Kol G€
£va TTPOIOV KOl TEPLEYOLV £V GUVOEGHO TTOV TOPATEUTEL GE i
1GTOGEAIDO, TTOV TOPOVGLALEL TANPOPOPIES Y10 EVaL YEYOVOG OV Oat
yivel OTmg pio cuvovAia, 1 TANPOPOPIEG Yo Eva TPOIOV 1 Hia V-
mmpecia.

o  Xpnon tov QR Codes oc 61d081g Aem@opeiov, 6Todnovs Tpsé-
VOV Kdl 6TaOpodg pnetpd: Me pia amhn Afyn Tov KOSKA, Topé-
YOVTOL TANPOPOPIES Y10 TO TOTE POAVEL TO EMOUEVO Ae®POpPELD 1|
apa&ootolyio oTn oTAOT).

o Tonopéve oimha og mivakeg (OYPAPIKNS 1| AYdANOTO GE YO~
povg povesinv: Ot enokéntec o Eva LOVGEI0 £0VV TN SLVOTO-
mra péow tov QR Code va €yovv mpocPacn o€ Aemtopepeig
TANPOQOPIES Y10 TO £pY0, OTTMOG M YPOVOLOYIO KOTOGKELNG TOV, TO
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Bloypaeikd tov KOAAMTEXYN 7, aKOUO, Vo TPOPovV GtV dueon
ayopd evog poToavVTITOTOL 1 apicag and 1o payoali Tov povceiov.
X wotopkd pvnueio | owapopa alroBéata péca o méherc 1
oty €Eoy1]: TOPATEUTEL GE KAMOLN IGTOGEAIDN e TEPIGGOTEPES
TANPOoQOpieC.

IHéve og mvaxideg mronpiov: Adeon dAwv TV TANPOPO-
PLOV OV APOPOVY GTO GLUYKEKPLUEVO TOANTNPLO.

Hiextpoviki padnon (E-Learging): to QR Code mepiéyet éva
pvopa Miektpovikod tayvdpopeiov, To omoio Eekvd pio awtd-
HOTN OAVTNoT), GTEAVOVTOC NAEKTPOVIKO UVOUA LLE TATPOPOPIES
Yo T0 kaBnuepvo pdonpua.

AuTAG, 6€ GVOKELOOIES TPOPINMV: TTPOGPAUCT GE TANPOPOpPiEg
Yl TOVG KOTOVOAMTEG GE GUVTAYES LOYELPIKNG OV TEPLEYOVV TOL
GLOTOTIKA TOV LITAPYOVY GTO PAPL.

Y1a ovvéopua: [lepiéyel minpopopieg yio v opthia 0TS MuE-
pounvia Evapéng, ta Ploypaeikd Tmv OUIANT®V, KOK.

Y& KOOUNNOTO: AETTOUEPELES Y10 TO KOGUNLLOL, TO OMUOLPYO, TNV
TN KAT.

Kérto and éva apOpo oe epnuepidoa M meprodikd: mopamouny
og online popen tov GpHpPov, OOV VILAPYOLV TO GYOALL TV OVOL-
YVOGTAOV.

Yg pépn mov akovyeTol povoiki): Eeappoyég mov avayvopilovv
povoikd kopudtio (m.x. Shazam) ypnouorolodvtal d0cKoro o€
avtd ta uépn Aoym Bopvfov. Me v tomoBétnon evog QR Code
oe éva, video-wall, 0 ypnot¢ umopsi vo udbet TAnpoopieg pe to
KOUWATL TOV OKOVYETOL.

Y€ GUVTOYEG NOYELPIKNG O TEPLOOIKA 1] TNV TiAedpao): TO-
POTOUTY] G€ 16TOGEADO TOV TEPIEXEL TNV SLVTAYY], Pivteo, KpiTl-
KEG KOl GYOMLQL.

[Mopokdto mapovstalovial HEPIKE EVOEIKTIKG TOPOSEIYHOTH YPNOEDV
tov QR Codes 6tov kdcpo.

Xpiion 1ov QR Code yw mwapayyshio wpoiovrov: O mehdmg
ocapavel o QR Code mov eivor tvnwpévo og éva KaTtdAoyo LE
TPOIOVTA, KOl 1] EPAPLOYT GTEAVEL QLTOLOTO. TNV TTapOyYEAiD GTOV
TOANT]. Me auty TV €Qapuoyn PEATIOVETOL 1] OTOJOTIKOTNTA
g cLVOALOYNG piag Topayyeriog.

Xpiion tov QR Code ot kapto empipacng dwapkeiog oTIg 6V-
YKowv@vieg: O ¥poTNG CLUTANPAOVEL TV TPOTH Opa i PO
Yo TV €kdoomn g kaptag wov Oa ypnoomombei yio v peta-
Kivnon tov oto péca petapopdc. H kdpta £yel tomopévo éva QR
Code mov mepiéyel mANpoPopiec yio ToV KATOXO Kal TNV S1dpKeLo
mov 1oyvel. [a v avavéwon g Kaptog ypelaloviol vo ov-
UTANP®OOLY TO ¥POoVIKO SIUCTNUE TOL TPOKELTAL VO, KAADTTEL M
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VEO KAPTO. Kot 01 bITOAOTES TANpoopiec AapPdvovtar omd 1o QR
Code g maidg kapTag.

Xpiion Tov QR Code o ™ droysipion dertiov cToypoToc:
To QR Code tundvetar mdve oto deATio Kot TEPLEYEL TANPOPOPi-
€G TOVL GTOYNMOTOG OV TOYTNKE. XTO GNUEID TOANONG TV dEh-
TV VIApYEL GLOKELN TToV pmopel va dafdcel To Tvtopévo QR
Code kot v evnpep®oet To xpNoTn av 10 dertio kepdilel 1 yavel.
[MoAotepa ¥pNOUOTOIOHVTOV HOYVNTIKES KAPTES Y10 TN AELTOVP-
yio. avtr. Me ™ ypion tov QR Code ypnoyomoteitar tAéov anhod
yopti, pe amotérecpa T pelmon tov KOGTovg kd0oMg TOL OEATI-
oV kol TG emPapuvong tov mepiPdiiovtog eEattiog TG avoKL-
KA®ONG TOL YOPTIOV.

Xpiion tov QR Code o v dwoysipion empotdv 6g kKpovall-
gpomhoro: To QR Code turmdvetat endve ot E1GITHPLOL, TO OTOIaL
ePEYOLV ToV apBpd S1ofatplov, OVOUATERMVLLO Kol d1evBuv-
on. To wropévo QR Code ypnoipomoleitol ®¢ TOTOTOMTIKO,
OTOV EMOTPEPETAL TO dtPoTrplo Tov emPatn Katd v amofifa-
omn tov. Emiong ypnoponoteitol cov €161T1pLo o€ dpacTnploTnTEG
Katd TNV KpovaliEpa Onmg TpdcPacn 6E PaynTd Kot TOTA.
Xpiion tov QR Code ywo Tqv avayvapion acdevodv 6g voco-
kopeio: Ta vocokopeioa oy lamwvia, Taifdv kot Zrykamovpn
tndvovv éva QR Code og Bpaytodl mov tomobeteitor oo yEpt
tov acbevi) yo TV avayvopor tov. Ot TAnpogopieg Tov TEPLE-
yel 1o QR Code, givor to dvopa tov, £vag avayvemploTikog apid-
puog, M nuepounvio YEVWNOE®S, TO VA0 TOv acbevi), Tov Bdiapo
Kot tov apud kpePfatiod. Me v yprion tov QR Code e€oopa-
Aleton 611 0 cwoTOg acbevig maipvel TNV kaTdAANAN Oepomeio
KOl TOL COGTA QAPLLOKO TNV MPOL TOV TPETEL VA, TO, TAPEL.
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Kepararo 11
Android

2.1 Ty eivon To Android

To Android givol éva Aettovpytkd GOGTNUO Y10 GLOKEVEG KIVITTAG TNAE-
Qwviog To 0moio TPEYEL TOV VPNV TOL AELTOVPYIKOD cuoTiuatog Linux.
Apykd avomtdydnke amd v Google kot apyodtepa amd v Open Hand-
set Alliance. Emtpénel 6100g KOTAGKELOOTEG AOYIGUIKOD VO, GLVOETOVY
KOO LE TN ¥PNON TNG YADCGCOS TPOYPOUUATIOUOV Java, eEAEyyovTag T
ovokevn péocw Piprlobnkdv Aoyiopkod avertvypévov amd v Google

[6].

H npodtn mapovoiaon tng mhateoppog Android éywve otig 5 NoguBpiov
2007, mopdAAnia pe TV ovakoivoorn g idpvong Tov opyavicpod Open
Handset Alliance, pog xowompo&iog 48 TNAETIKOWVOVIOK®OV ETOLPLDV,
ETAUPLOV AOYIGHIKOD KoBhG kot Kotaokeung hardware, ot omoieg givot -
QLlEPOUEVEC 6TV VATTVEN Kot EEEMEN OVOLYTOV TPOTOHTTOV GTIC GVGKEVEG
KNt thaiepoviog. H Google dnpocicvoe 10 ueyaddhtepo pépog Tov Ko-
dwca Tov Android vrd tovg 6povg g Apache License, pog elevBepng
Gdewog Aoyiopikov. To Aoydtumo Yo t0 Asrtovpykd cvotnua Android
glval €vo pOUTOT GE YPMUO TPAGIVOL UAAOL Kol GYESGGTNKE OO TN YPO.-
eiotpua Irina Blok (Ewova 13).

CN>D=0ID

Ewéva 13. Aoyotvmo Android
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2.2 XopoxTnproTikd Kot Aertovpyieg Tov Android

Ta yapaxmmpiotikd tov Android [6] eivor ta e€nc:

[Thoiclo ePapUOY®V TOVL EMTPEMEL TNV EMAVOYPT|CLLOTOINOT KO
OVTIKOTAGTAOT) GUGTATIKOV LEPDV.

Ewovikn pnyovn Dalvik mov petaylottiler Aoyiopkd ypoppévo
o€ YAOOooO Java, GYedGHEVT] YIo POPTTES GLOKEVEG.

I v mepmynon otov 16té 10 Android dwabéter mepuynt Po-
olouévo oty avoryth teyvoroyio WebKit.

Amootoin unvopdtov SMS kot MMS.

Beltiotomomuéva ypagpikd mwov vrootpilovral omd pio 2D Pr-
PAobnkn ypoowkdv, evd yo. ta 3D ypapikd Pacilovtolr oto
OpenGL ES 1.0.

Baon dedopévav SQLite yio tnv amobnkevon dedopévamy.
Y7rootpién TOAVUEG®Y Y10 TNV TUPAY®YN NYOV, TAPOVCiaoN €1
Kkovog kot Bivreo: H.264 MPEG-4 SP, AMR, AMR-WB, AAC,
HE-ACC, MP3, MIDI, OGG Vorbis, WAN, JPEG, PNG, GIF,
BMP.

YrootpiEn kduepac, 006vng apng, GPS, aiobntipeg emtdyvv-
oG, LOYVNTOUETPA.

[MAovowo mepifdriov avamtuéng cvumeprapupavouévoy evog e-
EopolmT, ePYOAELD Y10 EKGPUAUATOOT), TOPAKOAOVONOT VUNG
Kol amddoong kabdg kot Eva plugin yio 1o TEPPAAlOV avATTLENG
tov Eclipse.

Teyvohoyieg ovvdeowodmrog: Bluetooth, WI-FI, GSM/EDGE,
CDMA, EV-DO kot UMTS.

Ayopd kot eykatdotaon spapuoydv: To Android Market sivol
£VaG KATAAOYOC EQAPUOYDY TTOV UTOPOVV VO, LETOPOPTOOODV Kot
£YKOTAGTAOOVV GTNV GLOKELT AUECH HECH ACVPLOTMOV KAVIALDY,
Y®pPIic TN YPHON VIOAOYIGTH. APYIKE LOVO dMPERV EPUPUOYES 1-
TaV OLVVOTOV Vo, eykatactafodv. Eeapuoyéc eni minpoun owdé-
opeg oto Android Market otig HITA petd oo tig 19 ®efpovapi-
ov 2009.

2.3 Apyrrektovikn Tov Android

To Android omoteleitan amd to 5 emineda mov amotehobv pe T GEPE
TOVG T, KOPLO GUOTOTIKA TOL AEITOVPYIKOV GuoTHatTog. Ta enineda eivar
He aelpd amd To VYNAOTEPO TPOS YOUNAOTEPO:

Epappoyég

ITAaico TV epaproymv
BiAoOnkeg

[eppdArov ypdvov extéleonc
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e [Tvpnvag Linux

Ymv Ewova 14 mapovoidletor n apyitektovikn tov Android, eved ot
cuvéyela avalveTal Kabe eminedo Eexwplotd.

APPLICATIONS

Phone

APPLICATION FRAMEWORK

v

Activity Manager

Telephony les e Location Notification
kare Miunae
Package Mamager Macages ornti-

Manager Manager

LIBRARIES ANDROID RUNTIME
Surface Manager Media SQLite Core Libraries

Framework
Bt o100

OpenGL | ES FreeType WebKit Maching

SSL libc

LINUX KERNEL

Flash Memory Binder (IPC)
L Dri

Driver

Camera Driver

e Audio
WiFi Driver Ort s

Ewova 14. Apyrrextoviki) Tov Android

o  Eg@appoyic: To Android amoteleitotl amd Eva cHVOLO EQAPUOYDY
nov mepthauPdver mail client, Tpdypoppo yio 0rocToAn Kot Aym
SMS, nuepordyio, xaptec, TepMyNT S1SIKTOOV, KATAAOYO ETA-
QmV, KA. OAeG 01 EPUPLOYES etvon YpapLéveg o Java.

e IMvpivag: To Android eivor PBooiopévo ota yépa Ogpéla tov
Linux. O mupivag Linux givar dokyacpévog, otafepds kot TeTv-
muévog kot pmopeil va Ppebel oe peydin mowkidion NMAEKTPIKGV
GLOKEVMV OTMG OO POAGYL. GLOKEVMV UEXPL KOl VITEPVTOAOYL-
otéc. To Android ypnoytomotei Tnv €kdoon 2.6 Tov muprva Linux
YW TIG POCIKEC VANPEGIEC TOV GLOTHUATOG OTTMG 1 AGPAAELD, T
dwyeipton uvnung, N dayeipion depyaciav, N SIKTO®GT Kol TO
HOVTELO 0dNyNoNg TV cvokevdv. O mupnvag Aettovpyel Kot oo
aQOIPETIKO emimedo pPeTa&h TOV VLAIKOD Kol TOL VTOAOITOL AOYL-
GLKOV.

e Eyyeveic BiphoOnkec-Native Libraries: Ot Bifiodnkeg avtég
glvar ypappéveg ot ydmooo mpoypappotiopod C ko C++ ko
UETAYAWDTTIOTNKOV Y10l TN GUYKEKPLUEVT] OPYLTEKTOVIKT] VAIKOV
7OV ypMooTotEital amd 0 TNAEPwvo. Ot PifAodnkeg awtég dev
glval eQapuoyéc mov pwopovdv vo 6tabovy uovee tovg. Amd v
éxdoomn Donut kot PETE 01 KOTACKEVAGTEG UTOPOVV VAL YPAPOLY
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T1G O1KEC TOVg PrfAodnkeg pe tn ypnon g epyareodnkng NDK

(Native Development Kit).

Iepfarrov ypovov exktéheong-Android Runtime: Zto {610 emi-

medo pe Tig eyyeveig Piplodnkec, Ppiorkovpe Kot to mepPdriov

yxpovov ektédeong Tov Android. Edm vrdpyovv Bacikég Bipaiodn-

Keg ¢ Java ko n gwcovikny unyavn Dalvik. H Dalvik givot pua

BekticTomompévn viomoinomn oG €KOVIKNG pUnyovig Java yu

@opntég cvokevéc and v Google. H Dalvik tpéyet .dex apygia,

ta omoio. eivon bytecodes mov mpoépyovton amd apyeio .class kot

Jar. Ta .dex apygia givar ToAd o cvpmayn Kot 0rodoTiKd, yeyo-

vOG ONUAVTIKO Y10 GUCKEVEG E TEPLOPIGUEVT] VAT KO UTOTO-

pia. Ymdpyovv Paocikéc Pipiodnkeg Tig Java mov vroompiloviol
and o Android, evéd kdmoleg GAreg kKabOAOV, EVED VTAPYOLV KaL

BipAodnkec Tpocappocuéves yia To TepBaiiov Android.

IMiaicw Egoppoynic-Application Framework: TIpocgépovtog

pio avoryty mhotedpuo avamtuéng, to Android, Tpoocgépet tn v-

vatotn o, dnuovpyiog eEpeTIKE TAOVGIOV Kol KOWOTOU®V &-

oappoy®dv. Ot Tpoypopuatiotés ival eAedBepol va EKUETAALED-

TOVUV OO TOL TAEOVEKTNUATA TTOV TOVG TPOGPEPEL TO VAIKO TNG GL-

OKEVNG, Va. £X0VV TTPOGPacn 6€ TANPOPOPIEG TOV £X0VV GYEGT LE

v tomofecia, va TpéEovv vanpecieg 610 mEPBMPLO, V. opicovY

€100MOMGELG, VO TPOGHECOVY GNUEUDGELS OTN UTdpo KOTAoTooNS

koK. Ot TPOYPaUUOTIGTEG EYovv TANPN TTpdePacn ota ido APIS

OV YPNOWOTO0VV Ol Pacikég epopuroyés. H apyitextovikn| twv

EQUPLOYDV Elval £TGL GYESIOGUEVT] OOTE VO, ATAOTOLEL TNV EMAVOL-

YPNOLOTOINCT TOV SAPOP®V GLGTUTIKOV UePOY. OmoladNTOoTE

gQupuoyn umopet vo Béoet drabéoiueg Tpog ypnon T SLVVOTOTN-

TEG TNG KOl OMOONTOTE GAAN €PAPUOYN OV UTOPeEl Vo KAVEL

¥pHoN owTdV TV duvatottov. OAeg ol epapuroyég amotelobvTat

Ao £vo, GOVOAO VINPECIOV KOl GUGTNUAT®V TOV TEPIAAUPBAVOLV:

e 'Evo mlovoto Kot enektdoio ochvoro amd Views mov pmopet
va ypnotlponomn el yio to XTioo Epoproydyv. e ovtd To 60-
voho mepthopfdvovtal Aioteg, mAEypata, TAOIGLO KEWEVOL,
KOUUTTLO, KO VO EVOMUATOUEVOC TEPYNTY OL0SIKTVOV.

e Awvopeig mepieyopévov (Content Providers) mov emtpémovv
OTIG EPAPUOYES VO €YovV TTPOGPOOT) GTo dEdOUEVE, GAA®V €-
QOPUOYDV 1 VO KOWVOTIOIOOVV OTIG GALEG EQUPUOYEG TO Ot
TOVG JEOOUEVA

o 'Eva dwysiproty ndépov (Resource Manager ) mov mopgyet
TPoOcPacn o TOPOVE OTMG AAPUPIOUNTIKA TOV £YOVV OYXECN
pe v tomofecio, Ta Ypapikd Kol To. apyeio TV oYedLHypOLL-
péTov.
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o 'Eva Swyepiom sdomomoewmv (Notification Manager) mov
EMUTPEMEL OTIS EQPAPUOYEG VO EULPAVICOVY EIOOTOCEL GTNV
UTapa KoTdoTaoNS.

e 'Eva dwayepiom dpaoctmprotitov (Activity Manager) mov -
Aéyyel Tov KOKAo mNg TV EQAPULOYDY KOt TNV EVOALAYY| LLE-
Ta&D aVTOV.

2.4 Ow ekdoo€15 TOV Android

H mhateoppo tov Android [7] éxet vrootel évo GUVOAO EVILEPDGEWMY OO
™V apyikn ¢ €kdoon. Me kabe véa €kdoon emAvovTal TPOPAN LT,
TpooTifevial véa YopaKTnPloTiKa Kot feltidvovtar Tpoimapyovia. Kabe
EVNUEP®OT TOL Agttovpykol cvotiuatog Android avortdicoetal KOTm
amo pio kodkn ovopacio mov Paciletal o KATO0 ETOOPTIO, EVO TO Op-
YKO Ypaupa TG ovopaciog kébe véag €KS00NC Eivol TO ETOUEVO YPALLLLOL
g oApafnTov omd ovtd OV YPNGLOTOMONKE GTNV OVOLAGIN TNG TPOT|-
YOUOHEVTG £KOOGTC.

Evyuépwon 1.0 (Apple Pie)

H mpd epmopikn £€kdoon T TAaTPOpUaS, ekd0ONKE oTic 23 XenteuPpi-
oL 10V 2008 Kol EVEMUATOVE To 0KOAOVOA YOPaKTPIOTIKA:

o [lepmynrig dwdiktoov pe dvvatotnta {ovp yw v Tpofoin
HTML kot XHTML ceridwv.

Yrootipién kduepag.

Yroompi&n ntpwtokdAlwv POP3, IMAP4, ko SMTP.
Zuyypovioudc tov Gmail Aoyaplacpod pe v epapuoyr Gmail.
Suyypovicuds TV ETOE®mV Tov Aoyaplacpod Google pe Tig ema-
Q&G TNG GLOKELTG.

Yrnpeoia apecov punvopdtov Google Talk.

YrootpEn SMS ka1t MMS.

Avamopayoyr ToALUECOV.

Ewdomomoeig ot undpa Katdotaong.

Dovntkn kinon. Eeappoyn ya 1o Youtube.

Evmvnmpt, ApiBpounyaviy, Kinoeig, Apyikny o06vn, Zviioyn
OOTOYpaeI®V Kot pubuicels. Yrootypién Wi-Fi kot Bluetooth.

Evyuépwon 1.1 (Banana Bread)
Kvikhopdpnoe otig 9 defpovapiov tov 2009 ko emdopbmoe Kamoo
mpofAnpata, dAlace To APl kot Tpootédniay éva GUVoro VEOV XopaKTY-
PLOTIKDV:
o AwBéoiuec kprtikéc otav 0 ypiotng avalntel emyelpNoelg Tavm
GTOV YAPT.
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MeyaAibtepog povog amevepyomoinong g 006vng 6tav Tparyuo-
TomotelTol KANoN amd TO UEYAPMOVO KOl SLUVOTOTNTO OTOKPLYNG
TOV TANKTPOAOYiOV KANGNG.

Yrootpién emovvantdpevoy apyeiov oto pnvopota.

IIpocOnikn tov yopaxtnplioTikod Marquee ota GToyeio Tov amop-

tiCouv T dudTaén g dlemaPnS ¥PNoTN.

Evquépwon 1.5 (Cupcake)

Ex660nke otig 30 Anpidiov Tov 2009, mpootéBnKav TOALA VEQ YOPOKTT-
PLOTIKA KO Eytvay apKeTég ovaPaduicels tne Stemapng ypnot.

Néo e1kovikd TANKTPOAGY10 e SuVATOTNTA TPOPAEYTG KEWWEVOD.
YrootmpiEn Widgets (uikpd mhaicia epopuoydv mov propoldv va
evoouaT®OOOV 68 AALEG EPaPUOYEG OTC 1) Apyikn 086v.
Avomapayonyn Bivieo apyeiov oe MPEG4 kot 3GP popon.
Avtopatn ovlevén ue axovotikd Bluetooth.

AvvatdTnTe, aVTLYpaQnG Kot ETKOAANGNC GTOV TEPINYNTH.
[IpoPoln elKOVOV GTIG AYORNUEVEG ETOPES.

Apeon petdpaon ota otoryeio piog ETAENG Ao TO 1GTOPIKO KAN-
CEMV.

Kwobpeveg petapdoeig g 006vne.

Avvatdtnra mepIoTPoPNg TG 006VNG.

Avvatomta avePaopotog Bivieo oto Youtube kot swdvag oto
Picassa.

Evquépwon 1.6 (Donut)

Ex660nke otig 15 Xenteufpiov tov 2009 kar meprropufoavotov:

OloxAnpapévn demapn kbuepog, Brvteoxduepog Kot Ekbeon oow-
TOYpaPLOV Kot Piveo.

Avvatotro palikng dloypaen eoToYpaIdV.

Koldtepn avalntnon otopikod Kot duvatodtnTo TPOoPoAng oTLy-
potHnmv Tewv gpapuoymv oto Android Market.

Avopabuicpévn povntikn avalntnon, pe wikpodtepo ypovo amo-
KPIONG KOlU KOADTEPY, OULVEPYOOIO HE TIC EVOOUOTOUEVES
EQUPUOYEG TG GLOKELTG.

Koldtepn avalnon 1oTtoptkoy, EToQOV, oyomnUEVOV Kol GTO
StadikTvo pécm g apyikng o0ovne.

Beltiopévn teyvoroyia vmootipiéng CDMAJ/EVDO, 802.1X,
VPNSs ko mpocOrkn piog text-to-speech pnyovigc.

YrootpiEn yuo avaivon 00ovng WVGA.

Néo mhoicto epoapupoydv Gesture kot véo gpyaAeio avamtuéng
GestureBuilder.
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Evquépwon 2.0/2.1 (Eclair)

Exd60nke o115 26 Oktmppiov tov 2009 kou neptrapfavet:

MeyaAbtepn ToydTNTO TOL VALKOD.

YrootpiEn meptocdtepv avaidcemy kot peyeddv 00ovge.
Avaveopévo ypaeikd tepidiiov.

Néo ypapiko mepipdirov tov mepumynth kot vrootpiEn HTMLS.
Néa Aota emapov

Koaldtepn avaroyio Aevkod-padpov oto tepiddpio.

Beltiopévn epappoyn Google-Maps 3.1.2.

Yrootpién tov Microsoft Exchange.

Evoopatopévn vrootpign flash yio v kdpuepa.

Yook (ovp.

KAdon MotionEvent yia tnv avayvopion multi-touch evepyesidv.
BeAltiopévo gicovikd mAnKTpoAdyio.

Yrootpién Bluetooth 2.1.

Zovtova Wallpapers.

Evyuépawaon 2.2.x (Froyo)

Ex660nke otig 20 Maiov 2010 kon mepirapPave tig e€ng aAhayéc:

BeAltuvoeig oty toydTnTo Tov AEITOVPYIKOD, GTN UV KOl YEVL-
K6 otV amdd00T TOV GUGTAOTOG,.

Emnpdobeteg Pertiotonon)oelg otV TaxdTNTO TOV EQOPLOYOV
e&artiag g viowoinong tov JIT (Just in Time compilation).
Evooudtoon mcV8 JavaScript unyoavig tov Chrome oty gpap-
LLOYY| TOV TTEPUYNTH.

KaAvtepn vrootipién tov Microsoft Exchange.

BeAtiopévn ekkivinon tov €QopUOYOV LE GUVIOUEVGELS YOl TIG
EQUPLOYES TOV TEPYTTH SLASIKTVOV KOl TOV TNAEQDVOV.
YrootpiEn USB.

[IpocHnkn emthoyng yio v amevepyomoinon tng Tpocfaocng e
dedopéva Tave og Eva Kivntod SikTvo.

Avafobuicpévn Market spapuoyn pe opadikn Kot avTOUOT avo-
VEMOOT EQAPLOYDV.

I'pfyopn evorioyn peta&d ToAA®Y YAOGGHOV TANKTPOAOYioL Kot
TV Ae&IK®OV TOVC.

DdovnTikn kKAnon Ko dapoipacn apyeiov pécm Bluetooth.
YrootpiEn aplfuntik®v Kot aAPapIOUNTIKAOV KOOIKOV.
Avvatotra avarapayoyng GIFS apyeiov and tov mepinynt.
AvvoTdTNTo EYKOTAGTACTG EPUPLOYDYV GTNV EMEKTAGLLUN LVTUT).
YrootpEn Adobe Flash 10.1.
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2115 18 Iavovapiov 2011 kukhoopei 1 €ékdoon 2.2.1, otig 22 lavovdpiov
Kukhogopel 1 2.2.2 ko tov Noguppn tov 2011 xvkhogopel 1 TeMKN €k-
doon tov Froyo 2.2.3.

Evyuépowon 2.3.x (GingerBread)

Exd60nke otig 6 Askepppiov tov 2010 ko meptrapfaverl Tic €€ng odha-

Yes:

AvovemUEVOC GYESIGUOC TOV YPOPIKOD TEPIPAAAOVTOC Yl TTLO
aTAN KoL TTL0 YPIyopT| TAOTYNo).

Yrootipién yio ToAD peyaieg 000veg Kot Tov PeYAAEG AVaADGELS.
Yrootpién yuo Voip kANcELS.

Bektiopévo ekovikd mAnktpoloylo peyaAddtepng okpifelog kot
KaAOTEPNG TPOPAEYNG KEWEVOD.

Evioyvpévn Aertovpyia avirypoeng/emkdiinong.

Ynootmpién Near Field Communication (NFC).

Néa epé Myov Ommg avtnymon, eéicmon, eEoloimon 0KOVGTIKOD
Kot pudco.

Néo Download Manager yio, edkoAn npodcfacn ce apyeio TOL Ko-
téface o ypHoTNG.

AvvatodTnTe, VITOCTNPIENS TOAALUTADY KOUEPDV.

Yrootpién WebM/VPS avamapaymyn Bivieo kot vrootipién
g AAC kmdkomoinong yia apyeio fyov.

Tavtoypovo garbage collection ya Bedtiopévn anddoon.

Evyuépwaon 3.x (Honeycomb)

Ex660nke otic 22 Defpovapiov tov 2011, n omoia eivar n mpdTN £Kd00M
ov amevBivetor amokAielotikd oe tablet popnrtéc cvokevés. Ot ardayég
oV TpaypoToTomOnKay givol:

Zyedlaopog TV YpaplkoD TePPaiiovtog £Tol MoTE va etval PEA-
11670 Y10 tablet cuokevéc.

ITpocOnkn Action Bar, ywa npoécfacn oe emihoyég mepleyousvou,
mhonynong, widgets k.a. oto mévm pépog g 00ovie.

IIpocbnkn System Bar, yio ypriyopn mpocPacn G€ €100TOMGELG
KOl EIKOVIKA KOLUTTLE TAOTYNoNG 6T0 KAT® UEPOg g 00dvnc.
Amlovotevpévo oot Sloyelpiong TOAA®Y S1EPYaCIDV.
Enavaoyedioaopévo mAnKTpoAdY1o, Y10, YPNYOPT), TOTEAEGLOTIKN
Kol akp1pn TANKTpoAOYNoN o8 peydrec 006veC.
Enavaoyediacpuévn Kot o amAn SIEmoEN Yo ovIlypopr| Kot EmL-
KOAANON.

YmootmpiEn TOAAATADY KOPTEADY GTOV TEPUNYNTY.

Apeon wpocPacn oV KAUEPO KOl OTLS SUVOTOTNTES OV TPO-
opépeL.
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Avvatotnto TpofoAng GAUTOVU Kol QOTOYPOPLOV G TAN PN 000-
.

Ynrootmpién Pivieo cuvopukiag péow Google Talk.

Emtéyvvon vikov.

Yoot piEn moALTOPVOV ENEEEPYACTMV.

Avvatdtnta KpurToypaenons TV dedopEvay.

Evyuépwaon 4.0.x (Ice Cream Sanwich)

H npot éxdoon g 4.0.1 xukhopdpnoe otic 19 Oxtdfpn tov 2011 pe
OPKETA VEQ YOPOKTNPLOTIKG:

Ewovikd xovumd 6to ypopucd mepBailov Tov avtikabiotouy o
TPAYUOTIKE KOVUTLAL

Aoyopropog tov Widgets oe véa Koptéla.

EvkoAn donuovpyio pokérov péow drag and drop pnyaviopod.
Avvatdtnrta To ypryopng N mo apyng ovamapoy®yns TV Hnvo-
UAT@V TOL TNAEPOVNTY.

Evoopotopévn Anyn screenshots.

Bektiopévn Aettovpyia d16pOmoNg GOEUAUATOV GTNV TANKTPOAO-
ynon.

[IpdcPacn otic epoproyég akdpa Kot pe KAeWmuévn o0ov.
Beltiopévn Aettovpyio avrypa@ng/emtkdAAnong.

Yoot plEn @VNTIKNAG VITOYOPEVONG OE TPUYUATIKO XPOVO.
Avvatdtto, EEKAEIOMUATOC TNG GVOKELNG UEGH AOYICUIKOD OV
YVOPLOTG TPOGAOTOV.

Néog mepinyntg pe duvatdtnta vrooTPiEng LEypt kot 16 Kapte-
AV,

Avvatomro enelepyociog ElkOVmV.

YrootpiEén Webp, apyeiov eucovag.

Avvatotnra eyypoenc Bivieo oe 1080p.

AxorovOnce n 4.0.3 otig 16 AekeuPpiov 2011 pe apxetéc dopbooelg
bugs kot Bertidoeic, kat otig 29 Maptiov 1o 2012 1 €kdoon 4.0.4 ue d1-
opbmaoelg ko Pertidoelg oty otafepOTNTO TOL GLCTAUOTOS, KUAVTEP
aO000T KAUEPOC K. 0.

Evyuépwon 4.1 (Jelly Bean)

Exd60nke otig 9 Iovviov to 2012, Baciopévo mhéov otov mupnivae Linux
3.0.31, xOplog oTOYOG TNG EVNUEPMOONG VTG NTOV 1 PeAtioon Tov Aet-
TOVPYIDV Kal amdOooNC TG Olemapnc. Mepikd amd T yOPUKTNPISTIKA
OV TTPOCTEOMKAV:

[T ghapd demae.
BeAltiopévn npocfacipdtnra.
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e Ymoompi&n ypaeng amd de&ld TPOg APIGTEPE Y10 TNV VIOGTHPIEN
TEPICCOTEPOV YADGODV.

e Avvatdtnra £YKOTAGTAGT TANKTPOAOYI®V TplT®V.

e Emektdoiuec £100mOMGELS.

e Avvatdmra gvepyomoinong/anevepyonoinong Tmv €W00TOGEMV
EQAPHOYNG.

e Avtépotn toktomoinon kot aAkayn peyéBovg TV cLVIOUEVCEMV

kot Twv Widget dote vo emitponei  tpdobeon véwv.

Metagpopd Bluetooth dedopévav yia to Android Beam.

BeAtiopévn povntikn avaliptnon.

Bektiopévn epappoyn KAUepOC.

YymnAng gukpivelog potoypapieg and emapéc tov Google+.

IMoAvkavaAog Nyog Kot ££0d0 Myov omd to ush.

Egapuoyn Google Now govnrtikog ponbog kot avalitnon spop-

HOYQV.

e Avrtikatdotoon tov mepuynth pe Tov mepinynt Google Chrome.

Evyuépwaon 4.2 Jelly Bean (API level 17)

H Google avakoivooe tn véo avt §kd001 HECH OVaKOTVOGNG 6TOV TOHTO,
ypnoonoidvtag to slogan "A new flavor of Jelly Bean". H ékdoom Paci-
Ceton og Linux kernel 3.4.0 ko tpotoeppaviotnke otig ovokevég Google
Nexus 4 xar Nexus 10, otig 13 Noguppiov 2012. Kbdpia véa yopaxtnpt-
OTIKA:

o Beltidoeig ot Lock screen pe duvatdtnreg yio widget ko omev-

Ociag TpocPacn oy Kauepa

I'pyopn mpodcPoon oTig evHepDTELG

[Tpevraén 006vng "Daydream” ue mapovciosn mANPoEoOPLOV

[oAramAovg Aoyaplacpovg xpnoTev (o8 TAUTAETES)

Yrootipién acvpUATG TOPOVGINGTG

BeAltuiwoeig tpocfacipotrog

Néa gpappoyn clock pe evoouatmopévo world clock, ypovouetpo

KOl LLETPTTH XPOVOL

o Olec o1 GuokeLEG ypNoomolovy TV idto doun 006vng ave&aptn-
Ta. peyéboug

o Avafabuion Tov GLGTAUNTOC EVIUEPMOOTS Yo TPOSPaon YmPig

dvorypo EpapUoyYOV

SELinux

ITavta cuvdedepévn diktowon VPN

BeAtopévn Aettovpykdtnta emPefaioong SMS

Group Messaging

Apbmon cearpdtov Kot yevikn avafaduion anddoong
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Evyuépowaon 4.3 Jelly Bean (API level 18)

To slogan yiwo t véa owt ékdoon ftov “An even sweeter Jelly Bean™ otig
24 Tovhiov 2013 katd ™ ddpkela dtkov event oto San Francisco pe v
ovouacio “Breakfast with Sundar Pichai”. Ou mepiocOtepec GLOKEVEC
Nexus éiaBav v evnuépwon evidg eBdopddns, av Kot ol TOUTAETES
Nexus 7 2™ yevidg Ntav autég mov eMIoNUO KUKAOPOPNGAV E OLTH TNV
€xdoon. Ta kopldTeEPa YOPUKTNPLOTIKA TNG £KOOCTG NTAV:

e Ymoompi&n Bluetooth low energy (BLE)

e  Yrnoompi&n Bluetooth Remote Control Profile 1.3

e YmoompiEn OpenGL ES 3.0 ywo wponyuéva ypapikd ot motyvi-
S

e llpootocia mpdcPacng yio vEOUG YPNOTES

e Bektioon g amdS061G TOL GLGTNLATOG OPYEIWV

e AvtdpoTn GUUTANPOCY| GTNV EPAPUOYN TANKIPOAGYNONG TNAE-
OOVOV

o Beltiwoeig oto Photo Sphere

e Enavacyediooudg tov mtepPaAlovTog TG KAUEPOC

e IIpocHnkn Tov "App Ops", evdc cuataTOg AeTTOUEPOVS Kabo-
PLoLOD TOV dkaloUdTov TpodcPacng

e  Ymoompi&n avdivong 4K

o [loAomAég Peltidoelc oaceareiog, amoddoong kal O0dpbHwon
GOUALATOV

Evyuépowon 4.4 KitKat (API level 19)

H Google avakoivmoe v £ékdoon Android 4.4 KitKat otig 3 Zentepfpiov
2013, po K001 TOV AVOUEVOVTIOV LE TOAD EVIOPEPOV KLPIME OO 0vg
bloggers, ot omoiot g anédidav v apiBunon 5.0 kot v exwvouia "Key
Lime Pie". H ékdoon mpwtoyxpnouorombnke oto Google Nexus 5 otig 31
Oxtofpiov 2013 ko éxel Bertiotomombel dote va Asttovpyei o PyaAdv-
TepN yKapa cvokev®v. Ta Kupldtepa YOPAKINPIOTIKA TNG EVIUEPMOTG
givou:

o Avavémon tov TepBdrlovtog aAANAETIOpOOTG

o Avavéwon tng gpopuoyng Clock

o AvvatdmnTo oTIC EQUPLOYESG VO EVEPYOTTOOUVTAL GTr havigation
Ko ot status bar

o AvvatdmnTo OTIC EQOPUOYEG VO XpNolLomolovy Tov immersive
mode" dote vo kaAdmTovy havigation kon status bar

e BeATIGTOMOMGELG GTNV OTO0CT GUGKELVMV LE YOUNAL YOPOKTN-
PLOTIKG.

e Avvortdtmro acHpUOTNG EKTOTOOTNG

e lIpoocopoiwtic NFC yuo xpnion tng cvokeung g Eumvn kapta
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o Aogaipeon vrootipiEng un €£0vG1000TUEVOYV AOYICHIKMOV OV~
napaywyng Flash

Extetappévn Aettoupykdtnra yio VINPEGIES EVIUEPMONG
Ynrootmpién Bluetooth Message Access Profile (MAP)
Beltboeig oty kdpepa (auto focus, white balance, HDR+)

Aoaipeon g epapuoyng eréyov "App Ops”

2.5 Baowkég apyés epappoydv Android

Ot epappoyég tov Android [5] ivor ypoupéveg og Java. O peto@poopé-
VOG KOJIKOG E OTOONTOTE AAAL SEdOUEVE KOl apyEia OV amalTovVTOL
amod TV epapuoyn, petacynuatilovioar oe éva makéto Android, cvumie-
opévo og apyeio pe v katdAnén .apk. Avtd to copmiecuévo apyeio Tpé-
TEL VO KATEPAGOVV Ol ¥PNOTEC Y10, VO EYKOTAGTNCOLY TNV EPUPUOYN OTN
GLOKELN TOVC. META TV €YKATACTOON TNG EQOPUOYNS, QT €lval ave-
EbpTNTn KO £(EL TOVG OLKOVG TNG KOVOVES 0CPOAELNS.

e To lertovpykd cvotua Android givar Eva choTnpe Y100 TOAAOVG
YPNOTES KoL 1] KAOE epappoyn €xEL TO O1KO NG YPNOTN.

e E& opiopod, to cvomua ovabétel oe Kabe epapuoyn, Eva povo-
ko avoyvoplotikd ypriotr. To cvotnua kabopilel Ta dtkotmpLo-
ToL TOV OpYEiOV TG EPAPUOYNG, MOTE aVTE va glval opatd omd
TNV €EQUPLOYTN OV €YEL TO 1010 AVAYVOPLGTIKO XPNOTY).

o Kad0Oe diepyacio £xel T 01K TNG EIKOVIKT UNYOVH KOl £T6L 0 KO-
SKaG NG EQOPUOYNG EIVOL OTOUOVMUEVOS OTO TOV KMOIKE, OTTO1-
aGONTOTE AAANG EPAPUOYNG.

e E& opiopov, kdBe epappoyn tpéxel oe dikn g depyasio. To
Android Eexwvaer ) depyooio, 0TV KATOWO UEPOG TOL KMAIKOL
NG EQPUPUOYNG TTPETEL VO, EKTEAEGTEL Ko TNV TeppoTilel 6tav dgv
glval TAEoV amapaitnTn Kot 01 TOPOL TOV GLUGTHOTOC OTULTOVVTOL
omd GALEG EPAPUOYEC.

Me owtd 0 TpOTO TO AEITOVPYIKO GVGTNA DAOTOLEL TNV apy1| TV EAGYL-
otwv mpovopiov (least privilege) yio kébe epappoyn. Avtd onuaivel, 6t
KéOe epappoyn €xel mpocPacn pOVo ota oTolxelo mov ypeldleTar Kot
movBevd oAhov. Me amotélespo va dNULIOVPYEITOL EVO ACPAAES TEPPAL-
Aov, 6Tov o1 QaPUOYEC eV EYOVV TTPOGPRACT) GE GTOLEID, TOL AEITOVPYL-
KOV GUGTHUOTOC, TO 070l dev £xovv ££0VGLO00TNGN VO, YPTCLUOTOLOVV.
[Mopodra ovtd VEAPYOVY TPOTOL 0L EPAPUOYEG VO, AVTAALACOVY KOl VO, LO1-
palovv mAnpogopieg petad TOVg Kl va EYovV TPOoPacT GE LANPEGiE
TOL AELTOVPYIKOD CLGTHUATOC, OTTMG:

e  Ymdpyet n duvaToOTNTA dVO EQPAPUOYEC VO, potpalovtal To 1010 a-
VAYVOPLICTIKO YPNOTN. ZTNV TEPITTMOT VTN Ol EPAPLOYES EYOVV
Kown mpocPoon ota apyeia. [a vo dtetnpnbovv mdépot Tov cv-
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OTAOTOC Ol EPAPUOYEC UTOPOVV VO, TPEXOVY GTNV 101 diepyacio
KOl VoL Lo1pactody Vv ida gikovikn pnyovn (Virtual Machine).

e Mia gpappoyn umopet va ypedletor tpdsPaon oe dedopéva g
oVLOKEVNG, OTmG TG EMOPES, To. unvopato (SMS) kot GAho. H é-
YKpLon OIVETOL KATA TNV €YKATACTACN TNG EQOPLOYNS, Omov {n-
Teital n cvvaivesn TOv ¥PNGTN Yo TNV TAPOYN NG KATAAANANG
TPOGPAcNG OTIS AAAES EPAPLOYES KO dEQOUEVAL.

2.6 Xroyeia spappoycmv Android

‘Eva. k0pro yapaxmmpiotikd g mhateopuog tov Android eivor 01t pio
EQOPULOYT UTOPEL VO YPTCLUOTOMGEL GTOLYEID AAAWDV EPAPLOYDV, OTOV
avtd emrpénetat. H epappoyn mov BEAeL va ypnoLLOTO|GEL KATO10 GTOL-
yelo GAANG EQUPUOYNG OEV EVOOUATMOVEL TOV KMOOIKA TNG, GALG EKKIVEL TO
HEPOG TNG AAANG ePapLoyNS o ypetdleTat. ' va yivel To Tapamdvo, To
GUGTNHO TPETEL VO, EIVOL TKAVO va EeKvael pia diepyasio yio TV epapo-
YN, Kol OTOV TPOKOWEL M AVAYKT YPNONE OTOOVONTOTE UEPOLS TNG, VO
apywornolel Ta avtikeipeva mov gival amoapaitnta yio T0 PEPog avtd. Xe
avtifeon pe TG EPAPUOYES BAL®Y CLGTNUAT®V, Ol EPOPUOYES GTNV TANT-
0opua Android dev €yovv éva povaodikd onpeio exkivnong. Avrifeto v-
TAPYOVV TO ATOPAITNTO GLGTATIKA GTOLYEIN, TO OOl TO GVGTNHO PTopPEl
Vo EKKIVAGEL Kol v, eKTEAESEL 0TOV amoutnOel. Ymapyovv téocepa €idn
CLOTATIKOV oTOLYEI®V Kot awtd givar: Apaotnpotnteg (Activities), Yzn-
peoiec (Services), amodékteg ovuPdviwv (Broadcaster receivers), amodé-
Kteg mepleyopévov (Content receivers).

e Apaotnprotnreg (Activities): H dpaotmpiotnta givor éva and o
Baowd cvotatikd otoyeia g epappoyns. Mia dpactnpiotnta
givar epodlacpévn e éva Ypoeikd TepBAAlov, 6To 0moio 0 YP1N-
oG Umopel vo aAnAemdpdost yioo v ekteAéoel pia gvépyela,
omwg vo Kahéoel pio emagn], va tpofnéel pia potoypagic, vo
oteikel éva email 1) va dgt éva yaptn. Ze kabe dpaoctnprotnta di-
vete éva, Topabdupo 6to omoio oyedtdletor n demoen yprotn (Us-
er Interface). To mapdbvpo kotorappavelt cuvRdmg OAOKAN PN TNV
006vn ™ oLoKELNG, OAAG UTOpEL Kal Vo Elval LKPOTEPO Ao TNV
006vn tomofetnuévo Tave amd Ao mopdbupa. Mia spapuoyn
amoTeELEITOL TIC TEPIOGOTEPES POPES OO TOAAEG SPACTNPLOTITES,
ol omoieg ouvdcovtal peta&h Tove. Mia amd TG dpaCTNPIOTNTEG
£YeL TO POAO TNC «KVPLOCH OPACTNPLOTNTAC, TOV TPOPAAAETAL GTO
yphotn He TV évapén TG €QOPUOYNG Yo TPMTN Qopd. Kdabe
dpactnprotTo Umopel vo ekkivel pia GAAN dpaoctnplotnte OoTE
VO EKTEALEGTOVV JPOPETIKEG evépyeleg. Otav Eexvael o véa
dpacTNPLOTNTO, 1| TPOTYOOUEVT] OTAUATAEL KOl TO GUGTNUO TNV
dwtnpet o pio otoifa. H véa dpactnpiomra tonobeteiton oty
apyn g otoifog kot eotdletor. H otoifa Asttovpyel coppwva
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ue to LIFO (Last In First Out), étot dtav 6 ¥pHotg TEAEIDOEL e
™ ypNnomn pog dpactnpromrog kot miécel to Back Button tote
avt Byaivel and ™ otoifa Kot 1 TPONYOLUEVT] SpacTNPLOTHTO
ovveyilel amod ekei mov elye peivet.

Yrnpeoio (Service): Mo vnpecio dev mapéyel KATO0 YPaPIKO
nmepPdAlov oAl extedeitan oto mEPB®PLO Yo £va AOPIGTO YPO-
viko didotnuo. ‘Eva mpodypappo ovamopaymyns tpayouddy omo-
tehel éva Kahd Topadetypo, kabog Eva Service pmopei va avamo-
payel KAmO0 HOVGIKO KOUWUATL EVD O YPNOTNG TPAYLATOTOEL
tavtdypova dAleg evépyetes. H epappoyn mboavov va amotereiton
and Topomave amd évo activities mov Ba emtpémovy 610 YPNOT
va EMALYEL TPAyoLILN Yo avamopay®yn omd pia Alota. [ap’ oA
OUTA, 0 XEPIGUAGS TNG AVOTAPAYWOYNSG TNG LOVGIKTG O€ YIVETOL ATTd
KGmo1o activity kabmg ot ¥pHoTeEG OVAUEVOLY 1| LOVGIKT VO, GUVE-
yioel va mailel 6tav Oo eykataieiyovv v epapuoyn kot Ba ap-
yioovv Ta aoyorobvtal pe Kamolo, GAAN dpactnpidotnra. [Ipoket-
péEVoOL va, kataotel duvatd avtd, To activity g epapuoyng opilet
Kdmoto service va. tpéyetl oto mepBmpilo. Kabe vanpeosia enextei-
ver v kKhaomn Service. Eivotl duvath 1 60vdgom 6€ KATO10 EvePYO
service kot 660 vVIapyel 1 oHVIEST UTOPEL VoL Yivel ETIKOV®ViaL
pe avutd Spécov piag SIEMaPNS. LTO MOPOTAV® TOPASELYH, M
SlEmapn Wopel Vo, EMLTPENEL GTO YPNOTN VO KAVEL TOOCT| OTN
LOVGIKT, VO, YUPIGEL TPOG TO MICW® KATO0 TPOyoVdl, VO TO GTOO-
ol TELEIC 1] Vo EEKIVIGEL TNV OVATTOPOYMYN TOV OO TNV 0PN
Onwc ta activities kot o GALo GLOTOTIKA PEPT, TO. SEFVICeS ekte-
AovvTol amd To KOpLo viua. g epapuoyne. ‘Etot, yuo va un owa-
KOWYOLV TNV EKTEAEST] GAL®V GUOTOTIKAOV LEPOV TNG SEMAPNG GL-
VO YEVVOUV €va GALO VAU TTPOKEUEVOD VO, EKTEAEGOVV ial YpO-
voBopa dradikacia.

Broadcaster receivers: ‘Eva broadcast receiver givat évo cuota-
TIKO 6TOLYXEl0 TO OTol0 avoAapPdavel T Ay ddPop®V E100TOLN-
CEMV Kol ovTOpa otnv ekmounn tovg. [IoAAég amd Tic ekmoumég
TPOEPYOVTAL OO TOV KOJIKA TOV GLOTNUOTOS, OTMOC Yo ToPd-
OEY O EWOOTOMGELS GYETIKEG LE TNV GAAUYT TNG OPOC, TN XOUNAN
gVEPYELOL TNG UToTOpiag, TN ANy piog potoypagiag, TV aAloyn
™G YA®ocag. Ot epapuoyéc umopovv, eniong, vo 6TeiAovy o €1-
domoinon, Onm¢ Yo TOPASEY U VO KAVOLY YVMGTO 68 GANEG €-
OOpUOYEG OTL KATOol dedoUEVAL EXOVV KOTEPEL GTN GUOKELT KOl
givan €ropa mpog ypnon. To broadcast receivers enekteivoov tnv
KAdon BroadcastReceiver. Mio gpappoyn pmopei vo et omotov-
dmmote apBpd omd broadcast receivers yio vo amavtd oTig €150-
nomoelg mov Oempel onuavtikég. To broadcast receivers dev é-
YOLV Koo Ypupikd mepPairov. [loap’ OAa aVTE UTOPOVV VO EK-
Kiwnoovv £va activity cav amdvinon e kdmoto mAnpogopic Tov
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éhafov M pmopodv va kavovv ypnorn tov Notification Manager
v va oteilovv Kamow gWdomoinon oto ypnotn. Mia gidomoinon
pmopel peta&d GAA®V va glvat n d6vnon TG GLGKELNG, 1| AVATO-
POY®YN KATOL00 X0V 1 TO GLVEXEG AvapLpo Kot oPrioiuo evog led.

e Content Providers: "Eva content provider kdvet £&vo cuykekpiué-
VO 6OVOAO dedopévav piog epapuoyns dtabéoipo oe Ghieg epap-
poyés. Ta dedopéva cuvnbog elvar amobnkevpéva gite 610 GO-
omua opyeiov gite oe pia SQLite Baon dedopévav. To content
provider erexteivel v khdon ContentProvider kot viomotei éva
oVvoro PLeBOS®V oV eMTPEMOVY GE AALEG EQUPLOYES VO OVOKTT-
GOLV KOl VO 0T0ONKELGOLY TOTOVG OEGOUEV®V TTOV OLTO EAEYYEL.
IMop’ 6Aa owtd, ot epapuoyég dev KoAoOV avTég Tig uebddovg a-
nevbeiag. Xpnowomowovv éva avtikeipevo g KAdong Conten-
tResolver kot kolovv Tig dikég Tov uebddovs. To avTiKEineVo -
16 emkowwvel pe To content provider kot cuvepydletar pali tov
Yol T SlayEiplon ¢ EMKOWV®VING oV AUPAVEL YDPA.

To Intent givon éva avtikeipevo mov o poAOG Tov givol v dnuovpyel pio
YEQULPO EMKOVAOVIOG, HETAQEPOVTAG £VOL LVOHO Yl [0l EVEPYELD TTOV
amortinke amd éva dAlo otolyeio ¢ epapuoyne. H minpogopieg mov
petapépetl éva avtikeipevo Intent, ypnoponoovviol amd 10 AEITOVPYIKO
ovotnuo Android ya vo kafopicel oo otoygeio thg pappoyng Oa Eexi-
VIAGEL KAl TANPOQOPIES TOVL TEPIEYOVY AETTOUEPELEG VIO TNV EVEPYELD TTOL
B kavet 1o otoryeio. Ot kKOpLeg TANPOPOPIES TOV TEPIEYEL EVA AVTIKEILEVO
Intent givou:

To 6évopo Tov otoryeiov (Component name) wov Ho ekKIvioEL

H Evépyeto (Action) mov Ba exteléoet

Agdopéva

Tnv xatnyopio (Category) tov ororyeiov mov dwyepiletan to In-

tent

o  Emumléov mAnpogopicg (EXtras) mov amattodviol yio Ty OAOKAN-
PG TNG OTALTOVUEVNC EVEPYELNG

e Xnuoieg (Flags) mov opiCovv tov tpémo mov Ba Eexwvhoel pia

dpaoctnplotnTao omd To Aettovpytkd cvotnue Android

Onwg avaeépdnke mopondvem T0 aviikeipevo Intent petapépet Eva uqvo-
pa o€ £vo oToLyElo TG EQUPLOYNG He TANPOPOpPIES YioL TNV EKKIvVNON TOV.
Av ko1 vépyovv moAlot TpdTol mov o Intent dievkoAvvel TV emkovm-
vio peta&d otoyyeimv TG eaproyng, VIapYovV Tpelg BepeMmoelg mept-
TTAOGELG YPNONG TOL YPTCLLOTOLOVVTOL:

e T v ekkivnon piog opastnprotTntos: Kabe dpactnpiotnta
eknpoownel pio 000vn g epappoync. Mmopei va Eexvnoet pio
dpaoctnplotTa, maipvovtog Eva aviikeipevo Intent otn cvvaptn-
on startActivity(). To avtikeipevo Intent meprypdeel tov tpdmo
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7ov Ba Eexvioel 1 HpAGTNPLOTNTO LETOPEPOVTOS TIC OTOPAITITEG
TANpoQopiec.

I v ekkiviion piog vanpesiog (Service): Mia vanpeoia &i-
val éva otolyelo Tov ekteAEl gvépyeleg oto mapacknvio. H van-
pecia pmopel va Egkvnoet maipvovtog Eva Intent oty cuvaptnon
startService().

I v Tapadoon evog Broadcast: To Broadcast sivol éva un-
vopa Tov uropotv va AdPovv 0Aeg ot epappoyéc. To Aettovpykd
ovomua Tapadider didpopa £idn ard Broadcast yio yeyovota mov
€KTEAEL, OTMG 1 GVVOEST] TNG GUOKELNG UE TO POPTIOTN N EKKIVT]-
0€l TOL Agrtovpykov cvothpatos. H mopdadoon evog Broadcast
OTIG EPaPUOYEC umopel va Yivel maipvovtag va Intent otn cuvap-
ton sendBroadCast().

Yrdpyovv dbo tomo Intent:

Ta Explicit (Gueoa) Intents, ta omoior kaBopilovv v exkivion
€vOg oTo1ED 0 To Ovopa Tov. O TUTOG CVTOG XPNOLUOTOLEITOL
G€ EQUPUOYEG TTOV €XEL dNUIOVPYNOEL KATO10¢ Kal Yvopilel To o-
VOLOTO TV GTOYEI®MV TNG EQOPLOYNS TOV.

Ta Implicit (éupeca) Intents, to omoio dev kGvovy ypHomn TOL 0-
vopaTog Tov otorygionv mov BEAOVY va Eekvicouy, avti ovtov on-
Advouv pio evépyela (Action) mov exteleitan and otoryeio piog

GAANG EQPOPHOYNG.

2.7 Kvkhog Long Tov epappoydv Android

Ta Bacikd otoryeio TV eQapUOY®OV Exovv Evav KOKAO (NG ATd TV ap-
¥, 6tav to ovatnue Android ta apyikomolel TPOKEWEVOL VO, BVTOTOKPL-
0ovv ota Intent unvouarto, péypt KAl To TEAOG OV KOTAGTPEPOVTUL. XTO,
evolbpeco otddlo umopel va etvar gvepyd M adpavi 1, oIV mEPITTOON
TOV SpAcTNPLOTHTOV Va glvatl opatd oto ypnotn N oyt Mapoakdto avaiv-
gral o kokhog Long tov dpaotnplotntov (Activities), tav vinpeoidv
(Service) kot Twv Broadcast receivers.

2.7.1 Kvkhog Lo1g opacTnplotTnTag

Mia dpactnpiotnra £xel TPELG POCIKES KATUOTACELS:

Eival evepyn 1 extedeiton 6tav givarl 6To Tpooknvio g o0dvnc.
Avt givan n dpaotnplotTTa Tov yewpileTon exeivn T oTyUn TIg
EVEPYELEG TOV YPNOTN.

Eivar 6 mavon 1 €yel ydoel v eoticon tng oAAG glvar akopo
opoTn oto ¥PNoTN. Avtd onuaivel 6Tl pion GAAN dpactnploTnTo
gKTEAEITOL TTAV® ad AT oV gite glvar dapavig gite dev KAAD-
7TEL OAN TNV 006VN Kot 1) dpacTnpldTnTa IOV Vol o€ oo givol
opatn ev uépet. H dpaotnprotnta mov gival oe Tavor eivar gvep-
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YN, 0AAG TO GVOTNUA UTOPEL VO TNV TEPUATIOEL OV TPOKVWEL OV AL
VKT YL vipun amd oAAOL.

Elvar otapatnpévn ov xolomtetor evieddg omd Kamowo GAAN
dpaoctnpromta. Xovveyilel va datnpel v KOTACTOOT TNG KOl TG
TANpoeopiec Twv pueA®mv e Emmpocsbétmg, and tn otiyun mov
dev elvar mAEov opat| 6TO YPNoTN LILAPYEL LEYEAN TBAVOTNTA VO
TEPUATIOTEL OO TO GUGTNHA AV KATOl0 GAAT EQAPLOYN YPEWOCTEL
puvnun.

Koabng pio dpactnpiotnta petofaivel amd Kotdotaon o€ KatdoTooT, -
domoteital yo TIg aAAAYES AVTEG HECH TOV KANCEMY TOV GLVUPTHGEDY
onCreate(), onStart(), onRestart(), onResume(), onPause(), onStop(),
onDestroy(). Ot pébodot awtéc opifovv oAdkANpo tov kKo Lmng piog
SpaoTNPOTNTUC. YTAPYOLV TPELS EUOMAEVUEVOL BpdyyOol Tov UTopel va
TOPOTNPNOEL KAVELS DAOTOIDVTOG TES:

OLOKANpOG 0 KVuKAOC LmNg piag dpactnplotntag PpickeTol peta-
&b g mpotng KAnong onCreate() kot g kKARong g nebodov
onDestroy(). Mia. dpactnploTnTa. TPAYLUTOTOLEL TV aPYIKOTOiN-
on ¢ katdotoon ¢ ot uébodo onCreate() kot anelevBepmdvel
TOVG TOPOLE OV Kateiye ue v kAnor onDestroy().

O opotog xOxkrog (ong pog dpactnprotntag Ppioketor petatd
g kAnong g uebddov onStart() kot g kKAnong onStop(). Katd
TN S18PKELD QLTOL TOV YPOVIKOL SlOGTILOTOS, O XPNoTNG PAETEL
™ dpactnprotta oty 000vn kot aAiniemdpa poli me. Ot pé-
Bodor onStart() ka1 onStop() pmopodv va kKANOoOV TOAAEC POPES
KkaBdg 1 dpactnploTnTa YiveTor cuyvd opath 1| To avtifeto.

O woxhog Comg plag dpaoctnpdtrog 610 mPooknvio Ppioketat
petaéd g kAong g uebodov onResume() kot g kKARoNg ™G
uebodov onPause(). Tt didpkela aVTOD TOL YPOVIKOD SOCTIHUA-
T0G, M dpacTNPLOTNTO PpickeTal TAV® 0O GAAEC dPACTNPIOTNTEG
otV 006vn.

H mopaxdro Ewdva 15 aneikcovilel avtodg Tovg poyyovg Kot To LoVoma-
TI0L TOV pia SpaetnPtoTNTo akoAOVOEL HETOED TOV KUTOGTAGEWDV.
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Ewodva 15. Kvkhog {ong dpastnprotntog

2.7.2 Kvkhog Long vanpeoiog

Mio vrnpecia &xel VO TPOTOLG AetTovpyiog:

Mmopei va eKKIVGEL Kol Vo, EKTEAEITAL UEYPL KATO10G VO, TN OTO-
UOTACEL )| VO OTOUATAGEL UOVN TG, L€ aUTHY TNV Ttepintwon Ee-
Kiva kaddvtog ) uébodo Context.startService() kol otopatd xo-
Aovtog v Context.stopService() | umopei vo oTapaThoEL TOV
eotod g Koldvtag Tig Service.stopSelf() v stopSetResult(). Mo-
vo uio kKAnon og kdmowo stopService() uébodo apkel yio tov 1ep-
potiopd Tng vanpeciag 0ceg Qopéc kol av €xel kAnbel 1
startService().

Mmopei va yivel ypfion T TPOYPUUUOTICTIKA YPTCLLOTOLOVTOS
pia dameen mov v opilel. Xperdletal n onpovpyio piog cvvde-
ONG LE TO OVTIKEIUEVO TNG VINPEGIOG KOl LECH TNG GVVIESNG O/L-
™G va kKAnBel n vanpecia. H onpovpyia tng odvdeong yiveto
kohovtag v Context.bindService() kot kkeiver kaAdvtag v
Context.unbindService(). v idia vanpecio umropovv vo yivovv
TOALUTAEG GUVOEGELC.
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Ewova 16. Kvkhog Lo vanpeciog

Onog ko pio dpactnplotTo, Tl Kot pio vanpecio £xel peBodovg mov
opifovv tov kOKAo (NG TG Kot UTOPEL VoL DVAOTOGEL O TPOYPUULOTIOTHS
Y vo apokolovbel 1ig adhayég tov katactdcemv. Ot pébodol eivan
onCreate(), onStart(Intent intent), onDestroy(). YAomoidvtag avtéc Tig
ueBdd0LvE, 0 TPOYPAUUATIOTHS EXEL TN OLVATOTNTO VO, TOPUKOAOLOEL 610
EUPOAEVIEVOLS BpOYYOLG TOV KOKAOLG (ONG TNG VAINPEGTNG:

e OAOKANpoc o kuKhog Long piag vmpeoiag Ppioketon petadd g
npdTNG KANong g onCreate() kot tng kAnong g uebodov
onDestroy(). Onog ko pio dpactnpotra, pio vanpecio apyiko-
noteiton pe v onCreate() kot omedevfepmdvel GAOVG TOVG TOPOVS
7oL KaTéYEL Koddvtag tmv onDestroy().

o O gvepydg kiKAog Lmng piag vimpeciog Eekvd KoldvTag TV ON-
Start(). H puébodog avtr yepileton to avrtikeipevo Intent mov mep-
vagl og mapduetpo ot startService().

Av pia vmpecio emitpénel og Tpitovg va cuvdeBodv pe avtn ToTE VIGP-
YOLV Kamoleg emmAéov péBodoL Tov TpEmet vo. vAomoBovv:

e IBinder onBind(Intent intent)

¢ Boolean onUnbind(Intent intent)

¢ Void onRebind(Intent intent)

>mv Ewoéva 16 topoveialovtot dioypoppuatikd ot mapomave pébodot.
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2.7.3 Kdkhog (o Broadcaster receiver

‘Eva broadcaster receiver éyst povo pia uébodo, v onReceive(Context
curContext, Intent broadcastMsg). Otov éva pRvopo KotaQTAGEL GTO
broadcast receiver, to Android xaiei ™ pébodo onReceive() pe opiopa To
Intent avtikeipevo mov wepiéyet to uvopa. To broadcast receiver Bewpei-
Tl OTL €ivol evepyod povo Otav ekteAeitarl ovt 1 péBodog. Otav n pébo-
dog onReceive() emotpiyel T0TE £ivor avevepyo.

Mia diepyaocio pe Eva evepyo broadcast receiver ée pmopei vo teppoTioTei.
AM\G pio dtepyacio pe POVO OVEVEPYA GLOTATIKA UTOPEL VO TEPUATIOTEL
OTOL0ONTTOTE GTIYUN AtO TO GOUGTNUA OTAV 1 VNN oV deopevel {ntnosl
amd GAdeg depyaocieg. Avtd dnpovpyel TpoOPANUa dtav 1 amdvinon oe
éva pvopa gival ypovoPopa Ko, GUVETMG, TPEMEL VA YivEL GE EgYmPLoTO
VIO, SIOPOPETIKO OO TO KVPLO TOL YPTCUYLOTOLOVV TO, GALD GLGTATIKA
™G dlemaeng yo vo. ekteleotodv. Av dpwg n onReceive() yevvnoet éva
véo Viipo Kot petd teppatiost, tote OAN M Oepyasio, pali pe to vipa,
Kwdvvevel vo Beopnbel avevepyn kot dpa va tepuatiost. H Abon g avtd
t0 TPOPANpa eivor ) péBodog onReceive() va exkivioel éva Service yia. vo.
TPAYLOTOTOGEL TNV EPYACia OV ¥PEBLETAL, £TOL OOTE TO GUGTNUO VO
E€pel OTL M Olepyaoio etval aKOU EVEPYT.

2.8 To apyeio AndroidManifest.xml

KabOe epappoyn mpémet va éxet Eva apyeio AndroidManifest.xml oto pili-
K6 KoTahoyo g epoppoyns. To apyeio mapovsialel avaykaieg TANpoPO-
pieg TG epapuoyng, yo. To svotnue. Android, minpogopisg o1 dmoteg mpé-
TEL VO EYEL TO GVUGTNIO Y10 VO, EKTEAECTEL UE EMTVYIOL O KAOJIKAG TNG &-
QOPUOYNG. AVAUESH OTO TOAAY TPAYUOTO OV KAVEL TO apyeio, Kamolo
glvon To TopoKAT®:

o  Ovopdlel to maxéro java yio v epapuoyn. To dvoua Tov ToKé-
Tov g&umnpetel g £va, LOVUSIKO OVayVmPIGTIKO Y10 TNV EQPOPLO-
.

o Tlepypdoet ta otoyeior (components) g epappoyns. Ovopdlet
TIG KAAoEg Tov gpaprolovy o oTotyeio TNG EPOPUOYNG Kot M-
HOGLEDEL TIC OLVOTOTNTEC TOVG. O1 SNADGELS OVTEG EXTPETOVY GTO
ovotnpa vo yvopilel Tt glvar to otolygio ovTd, TL KAVOLV Kot Tot-
€G TPEMEL VAL ELval 01 GUVOTKEG Y10 VO EKKIVIIGOLV.

o Amopoocilel moieg dladikaocicg Oa evompatdoovy T, GTotyEln TG
EPAPUOYNG.

o Amopocilel molo SKaIOUATO OTOLTOVVTAL Y10 Vo VETapEel mpod-
oPaon og Tpoctatevpuéva puépn tov API.
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2.9 H dwemagn ypiiotn Tov Android

H demaen ypnom givar n 006vn mov PAEREL 0 ¥pNOTNG KOl AAANAETOPA
pe avtiv og pio gpapuoyn. To Android mopéyet £éva ohvoro amd Etolua
eEaptuaTa o Tov EAEYY0 KOt TV EUPAVIOT] TOVG, EMTPEMOVTAG TN ONLLL-
ovpyia piog oAokAnpmpévng dtemapng yio pio epapuoyn. Ola to otolyeio
™m¢ SlEmapn ¥PNoTN SNUoVPYOHVTIOL HEGH TOV OVTIKEWEVOY View Kot
ViewGroup. To View givar éva avtikeipevo mov (oypaeilel kdtt oty
006vn kat o yprong pumopel va oAiniemidpdoet pali tov. Evod to avrikei-
peva, ViewGroup éxovv 1o poro va dotnpodv avrtikeipeva View kot va
opilovv ™ Béon tov aviikelpévov Views oty 006vn. H didtaén g die-
Taeng xpnot opiletor amd pia Epopyio TOV AVIIKEWEVOV OVTAV, 0TS
napovotdleton oty Ewdva 17. Kdbe avtikeipevo view group sivol éva
adpato doyeio, mov eumEPIE)EL AVTIKEIUEVA VIEW Kot opyavmvel T Béon
TOVG GTNV JtdToln.

ViewGroup

L -

‘ View ‘ ‘ View ‘
L 1

‘ View

‘ View ‘ ‘ View ‘

Ewova 17. Igpapyio ViewGroups kot Views

H dnpovpyio g dtdtaéng pmopel va yivel pe v xpnomn koddika Koo Ty
EKTEAEGT] TNG EQPUPUOYNG N ME TOV Oploud TG o€ éva, apyeio XML. O dgv-
TEPOG TPOTOG €IVAL TTO EDKOAOG, APOD TPOCPOEPEL Lidt O KOTAVOTTH dOUN
g odtaéng yo évav dvBpmmo.

O1 dwraéerg (Layouts) eivor avtikeipevo ViewGroup mov opilovv tov
pomo mov Ba tomobetnBodv to avtikeipeva View mov mwepiéyovv. Ot Pa-
o1KéG dlataelg etvat:

e H duitaén LinearLayout opyavdver to avtikeipevo View mov
nepiéyel oe pio opilovria 1 kabet oelpd oty 006v.

o H didraén RelativeLayout smitpénet tov mpoodiopioud g 0éong
TOV OVTIKEIPEVOY G€ OYEon HE GAAO aVTIKEIPEVO TTOV TEPLEYEL
(.. T0 avtikeipevo A va tomofetn el de&1d Tov avrtikepévou B).

o H didraén WebView napovcidletl 1o nepieyduevo piog 10Tooel-
doc.
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O1 dratdéelg Exouvv Evay GOVOAO Ao 1010TNTES, TOL KaBopilovv Tig 1010T1-
TEG TOV OVTIKEWWEVOV OV TEPEXOVY OGS T0 HéyeBoc Tovg, T Béom Tovg
Kol TV andoTacn Hetald Toug.

Ta etoyyeio shéyyov (controls) eivar avtikeipeve View mov mapovcid-
Covv pia ypaokr| popen. Mmopel va mapiotdvovy éva kovumni, £va Keiple-
vo, pia ewova. Mepikd amd ta Pacikd eoptripata ivat:

o  Kovuma (Buttons): Mmopovv va matnBodv amd 1o ypnotn yio va,
yiver plo evépyeta.

e TThaioio Keipevov (TextView): ITapovoidlet Eva keipevo.

o Encéepyacio Keipevov (EditText): Xpnoipomotgitol yioo Tomiky
eneEepyacio KEWEVOL amd TO ¥PNoT.

e Ewova (ImageView): ITopovoidlet pio sikova.

Ta otoyeio eAéyyov Sabétovv 1010t TESG, TOL OpilOoVV TO YAPUKTNPIGTIKA
amo to eéaptipata. Tétoleg 1016tTTeg glvan o péyebog, YpaupaTooelpd
YPDOLO TOV YOPOKTPOV.

2.10 Yrnpeoieg dwadiktoov (Web Services)

Ot vnpecieg duadikTvov [9] givor TPoypapHOTIOTIKES SETAPES EQAPLO-
yov (Application Programming Interfaces 11 APIS) 1 diktvaxd APIs ota
omola 1 TpocPoon yiverar uéco HTTP kot extehovvtal oe €va amopo-
KPUOUEVO VTOAOYIOTIKO GUOTNUA OV PLAOEEVEL TIG LANPEGIES TOL TTPO-
GPEPOLV.

AlQopeTIKG, TPOYPOUUATO €00V GOVNO®E TNV AVAYKN VO OVTOAGGOLY
mAnpoeoptéc petald toug. H vanpeoio dwwdiktvov eivar 1 pébodog mov
YPMOLOTOLEITAL, Yo Vo, emiTeELYOel N emKovdvio peTta&d dVo dopopeTL-
K@V wpoypoppdtov. To mpoypappnd mov (ntdetl Tic TANpoeopies, ovoud-
Ceton service requester kot to mpoypappo wov enelapydletar To aitnua
Ko mapéyet To. dedopéva ovopdletan service provider.

Emedn 1o mpoypappdto vA0Too0vTal HE SlpOPETIKES YADCOES TPO-
YPOUUOTIGHOD, VITaPYEL 1| avaykn Vo Yivel ypnon piog pébodov, mov M a-
vroAdhayn oedopévav dev eEaptatal amd pio. CLYKEKPIUEVN YADGGO TPO-
yYpoppotiopod. Ot vrnpesieg dadtktviov ypnoipomolovv apyeic XML 1 to
wpotumo JSON yio v avtodhloyn dedouévav.

Koavovég yuo v enicovavia pETa&d S0 SpOPETIKOV AOYICHIKOV TPé-
mel va Gp16TOVY OTTMC:

o O 1pomog mwov {nrdel dedouéva €va TPOYPOUUO amd eV GAAO
TPOYPOLLULLOL.

o Ot mapopétporl Tov ypetdloviot yio TNV aitnor Sedousvamy.

o Tr doun mov €yovv ta dedopéva mov Oa mapaybovv.
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e Kot téhog ta umvopdta Aa0ovg Tov Yo KOmold artio amoTuyEL M
EMKOVOVLOL.

2.11 JSON

To JSON 7 JavaScript Object Notation [8] &ivat éva avorytd mpotumo o-
vrodhayng dedopévav. Eivar gdkoro oty avayvoon kot ypoen omd av-
Opdmovg. Emiong etvat €0koAo i TIC NAEKTPOVIKES GUOKEVEC VO. TO TOPE-
youv Kot va 1o avoivovy. Eivar Baciopévo og éva vmochvoro g yAdo-
oag mpoypappatiopov JavaScript (Standard ECMA-262 "Exdoon 3n- Ae-
kéuPprog 1999). To JSON egivan éva mpdTLTo KeEWEVOL TO OMO0 gival Te-
Aelmg aveEaptTo amd YAMGGEG TPOYPOUUATICUOD OAAL YPNCULOTOLEL
TPOUKTIKEG Ol OTOLEG EVOL YVMOOTEG GTOVS TPOYPOUUOTIOTES TNG OKOYEVEL-
ag mpoypoppatiopov C, C++, C#, Java, JavaScript, Perl, Python kot mok-
AV dAlwv. To JSON etvar vAomompévo og dV0 SOUEC:

e  Mia cvAloyn amd Cevydpla OVOUATOV-TILOV. Xg JAPOPES YADG-
0EC TPOYPAUUATIGHOV, avTd YiveTon avtinmtd wg éva object (a-
VTIKeipEV0), Kataydpnon, doun mivako hash, Aoto kKAedidv 1 as-
sociative mivaxa.

e  Mia ta&vounuévn AMota TIHOV. XTIG TEPIGGOTEPES YADGOES TPO-
YPOUUOTIGHOD, OVTO YivETOl avTIMNTTO ®¢ £va Tivakag (array),
dudvooa, Alota 1 akoiovbia.

Avtd eivan o ovopaloueva universal data structures (kaboAikég dopég
dedopévmv). OvolooTiKd OAEG Ol LOVTEPVEG YADGGEG TPOYPOLLUOTIGLLOD TO
vrootnpifovv pe Tov évav 1 Tov GAAov Tpomo. Aoykd givarl Twg Eva Tpo-
TUTTO dEdOUEVAV, TO OTO10 givol g0KOAN UETABUAAOUEVO LE YADGGEC TPO-
YPOUUOTIGHOD, Ol 0ToiEg emiong elval Paciouéveg o€ OVTEG TIG OOUEG TTOL
avoQEPON KAV TOPATAV®.

Ta avtikeipeva JSON maipvouv v e€nc popen: ‘Eva avtikeipevo JSON
(object) eivar éva dtakto 6OVoAo amd (evydplo ovopotov-Tiu®y. Eva a-
vuikeipevo (object) JSON Eexwvael pe «{« (apiotepd GyKioTpo) Kot Te-
Aewover pe «» (6e€10 dykiotpo). Kabe dvopa axorovbeitar and «:» (avo-
Kato terein) kot to {evydpla ovouatog/Tung ympilovior amd «,» (KO-
pa).
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Kegaiaro 111
Awnovvoeon QR Codes ko Baong o¢-
OOUEVOV 6E POPNTES GVGKEVECS

3.1 Ewayoyi

2KOTOG QVTAG TNG €PYOCiog NTav 1 Onuovpyia epapuoyns yuo E&umveg
KIWNTEC GLOKEVEC e Agttovpyikd cvotnuae Android, 1 omoia pe ™ Pon-
Be10 TG Kdpepag g KvnThg cvokevng Ba capdvel kot Ba avayvopilet
évo QR Code kot énetta 0o amooTéAAEL TO OMOTEAECHO TG ATOKMOIKO-
TOINGNG G EPOTNUN G U0 ATONOKPVOUEVT Pdom dedouévov kot Ba mo-
povctdlel To OmMOTELEG A TOV EpOTNATOC. [0 To okomd aVTO GYESIGTN-
K€ Kol VAOTomOnKe gpapuoyn mov 1 Pactkr] g Asttovpyia Tapovolale-
TOL GUVOTTTIKA Kot Ypapikd otnv Ewdva 18. INa v enideién g amote-
AEGUOTIKOTNTOG KOt ¥pNOUOTNTAG TG OVATTUENG TOL €V AOY® GLGTH WO~
T0G, TO ovoTnua cvvdédnke pe mpaypatiky Pdon dedopévev mov VAO-
mombnke PAcel LVIOPKTOV GTOLYEIDV TEKUNPIOONG TOMTIGTIKNG KAT|POVO-
UGG Tov TEPAOUPAVOLY CTUOVTIKG 1GTOPIKA KTNPLOL TNG TOAAG TOANG
™¢ EavOng, yia ta omoia el oM yivel onpavon pe QR Codes.

Zapwon QR Code
ano ouokeun
AnooToAn epwTAPATOG
otnv Baon dedopevav

Mapouoiaon
EMIOTPEPOUEVAV
Oedopévv

Ewova 18. Baou} dopn svotiportog
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3.2 Mpodwypagis ™g spappoyig “Old Town of Xanthi
Guide”

v mold wOAN TG EAvONG LIAPYOLY GLYKEKPEVA KTIPLoL 1GTOPLKOV
KOl OPYITEKTOVIKOD EVOLOPEPOVTOC. XE EMAEYUEVO, OO TO KTIPLOL QLT
vrapyel tvropévo QR Code mov mepiéyel 6HVOEGHO, 0 0T010G TAPATEUTEL
G€ GLYKEKPLUEVN 10T00EMOa oTo drdikTvo. H 1otocerida mepiéyetl Paoct-
KEG TANPOPOpPIEg TOMTIGTIKNG TEKUNPImONG Kot TEPIAApUPAVEL TANPOPOPI-
€G YLOL TNV OPYITEKTOVIKT], TNV 10TOPI0 TOL KTIPIOV Kol pUio EVOEIKTIKY Q®-
toypapia tov. 'Etot o1 emiokénteg g maAldg mOANG s EavOng pe é&umvn
KNt GLOKELT] umopoldv vo. potoypapicovy to avtictoyyo QR Code
TV GTO KTIPLO TTOL TOVG EVOLAPEPEL KOl VL AGBOVY GEGH QUTH TV TATN-
popdpnon.

Q¢ 616)0¢ NG mapovoag epyaciog TEONKE N avaTTLEN EPAPUOYNS Yo Ki-
VNTEC GLOKEVEG e Aertovpykod cvotnua Android, mov Ba pumopei vo Tpo-
GOEPEL OTO YPNOTN AELTOVPYIKOTNTO TOALTIOTIKNG EVIUEPMGNC Y10l TCO, EML-
Aeypéva Ktipto g TaAldg TOANG TG EdvOne, péoa amd £va vomoumpévo
nep1PaArov mpoPoing ue Slocuvoeon ce SlodkTvok Paor dedopévav.
2115 Pacicég Tpodiaypapég TG EPAPUOYNS TEOMKAY T €ENG:

e XYapoon QR Code kévovtag ypriomn g wicm KAUepas e Kivn-
TG GLOKELNG.

o YUvdeon og Paon 0£00pévVAOV TOL TTEPLEYEL TIG TANPOPOPIES TTO-
AMTIOTIKNG TEKUNPI®ONG Y10 ToL KTipLoL TG ToALAG TOANG TG ZAv-
One, avtiotoywvtoag ta QR Code mov gival tomouéve €m and
Kké0e Ktiplo pe TG eyypopés otn Pdon dedopévav Tov TEPLEYOLY
TIG TANpOPopieg kabe KTpiov.

o  AmoOnkevon Tov QR Code mov capmdnke yio. TV €K TOV LOTE-
pov obvoeon pe TN Paon 6edoUéVmV GE TEPITTMGN OV 1) KIVITY|
GLOKELT eV Elval GLUVOEdEUEVN GTO S10OTKTVO.

Hopddinia, 1 epappoyn mpénet va €yl ekTog amd v 000vn capwong
tov QR Code xotr v 006vn anotelecpdTov Kol GALG YOPOKTNPIOTIKG,
yvopicpoto 6t

e Mo apykn 006vn
e  Mia 006vn OV TAPOVCIALEL TO IGTOPIKO TOV GAPDCEDY
e  Mia 006vn Pondelag, pe 0dnyieg ypnoels

Méow Tig apywkng 00ovng o ypnotng umopel vo petafel oTig VTOAOTEG
SpACTNPLOTNTEG TNG EPAPUOYEC. AVOAVOVTUG TIC OTOLTHOELS TNG EPUPLLO-
NG, SMOTOVOVUE OTL OmaToVvvToLl TEVTE apyikéc 006vec. Eivar ot axo-
Aovbeg:

e M xOpro 006vn (Main menu Screen)
e  Muo 086vn capwong tov QR Code (Capture Screen)
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e  Muo 086vn Ponbeiag (Help Screen)
o Muo 006vn anoterecpdtov (Result Screen)
e  Mia 006vn oL delyvel T0 1GTOPIKO T®V GOPOCEDV

Avtég o1 000veg amotehovV T SlEman ¥pNoTn Yo TNV gpapuoyn. Kabe
000vn g gpappoyng €xet ) dikn g kKAaon Apactnpromrog (Activity
class). To oyfua otv Ewove 19 napovoidletl tig mévie dpactnploTnTes
OV amALTOvVTL, pia Yo kaOe 006v.

Help M e History
[ A(I_"ﬁv;;'“ ] [ Capture Activity } [ Activity }
[ Result Activity }

Ewova 19. AThomotnpévo S1aypoppo TV dpacTploTTOV PO

H apykn 006vny (Main menu), ypnoipedet og to apyikd onueio 166500
g epappoyns. H Aettovpyio e mpénel va evoopatmbei péca otnv khd-
on MainMenuActivity. Ot Aertovpyieg avtig TG 006vng eivon ot €€ng:

e Na gppoavilel To dvopa TG EPOPUOYNS

e Na éyel éva gvdiapépov ypapkd (Background) oyetikd pe v
gpappoyM

o No mapéyet Asrtovpyieg Yo LeTAPaon o1 VEOLOTEG 00OVEG TNG
gpappoyng (Bonbewa, Zapwon, About)

v 000vn 6dpmong mPEMEL VO LITAPYEL oL TEPLOYN GAPWONG, OOV O
xpnotg o tomobetei to QR Code pe evkoro TpdmO doTE va emtevydel
optn odpwon tov QR Code. H O06vn vt evompatdvetol oty KAGon
CaptureActivity ¢ epapuoyng.

H 006vn BonBsciog sppavilel 6to ¥pnot KATOEG XPNOUES TANPOPOPIES
Y v gpappoyn. H Aettovpyio tng mpénetl va evoopotmbel péoa otnv
KAGon HelpActivity. Avt n dpactnpiotnto tpénet vo extedet o &g

o Na gugovilel To keipevo Pondelog oto ypnot
e No enmupénet TNV KOMGY TOL KEWEVOL GTO YPNoTn ov avtd Ee-
@EVYEL OO TO PLGTKA Opta. TG 000VNG

H 006vn amoTeleopaTOv ENTPENEL GTO YPNOTN VA OEL TO, OTOTEAEGLOTOL
a6 1 oapwon tov QR code. H Aettovpyia g npénetl vo evoopatmbel
oV kAGon ResultActivity ¢ epopuoyng Kot o YopaKInpIoTIKA TNg
glvan ta €€ng:
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Na eppaviel To 6vopo Tov KTipiov

Noa eppavilel pio 1OV TOL KTIpiov

Noa eppavilel évo Keipevo e TANPOPopPIeS Y10 TO KTIPLO
Noa emttpémnel TNy KOAIOT TG 000VNg

Noa eppavifel pvopa og mepintmon actoyiog

2V 006v1] 16TOPIKOD EUPAVILETAL TO IGTOPIKO EMTVYDOV COUPDCEDY KTl
piov. T'a kabe Ktiplo kot petd amd m cdpwon tov QR Code tov amobn-
KevoVTaL PEPIKE Ao Ta GTOKElD TOL OTN PViUn TG cvokevns. H Aet-
TOVPYIKOTNTO EVOOUOT®VETOL oty KAdon HistoryAcitvity g epapuoyng
KOLL T YOPOKTNPLOTIKA TNG £lvan Ta €ENG:

e Na gpeavilet o dvopa tov ktipiov kat To avrtictoyo QR Code
o No gppoavilel Ta dedopéva 6e Loper| Motag
e No gmtpénet Tnv KOAoN ™G 006VNG

H epappoyn ypeialeton va dobétet éva copwt QR Code, mov pe v
Bonbela ¢ micw kduepag Tov KIVNTOD TNAEQPMVOL UE AELTOVPYIKO GU-
omua Android, vo mpayupatomotel odpwon tov embountod QR Code.
Emiong n epoppoyn mpémetl va mapéyel TpOTO SIKTLOKNG cVVOESNG GE Pd-
o1 6£d0UEVOV Kol ETGTPOPT] TV dedopévmy otny cvuokevr Android.

AvoATIKOTEPQ, T EQOPUOYN TPETEL VO £XEL TNV SLVOTOTNTO VO AVOTYEL
Vv To® KApepa NG GLOKELNG Kol OTaY TomoBETEITAL UTPOGTA O Eval
QR Code, va umopsei vo, 1o ovaryvopilel Kot Vol T0 amoK®OIKOTOWOEL.

Ta, dedopéva yro ta KTiplo, péypt Tpv amd TNV VAOTOINGN TG EQOPLOYNG
Ntav TpocPaciia HECH GLYKEKPILEVOV GTUTIKMV 10TOGEAMO®MY 6TO d10di-
ktvo. To minbog tov kTpiov eivar 13 kot vadpyetl pia avtictoyn 16T00E-
Alda yuo kGO ktipro. Ot d1evbivoelg TV 16TOCEAIdMV EXOVV TV LOPON:
http://67100.gr/qr/page.php?which=1&lang=en, 6émov to medio which
maipvel Tpég amod to 1 émg kot 1o 13 avtictorydviag og Kabe Ktiplo Eeym-
pLoTa, evéd M petofAnt lang aviioto el oty emhoyn YAOooAS TOPOVGI-
aongc. To mepieyduevo kdbe 1otoceridog amotedeital 0md To TitAO TOV KTI-
piov, pio eKOVE TOV Kol £va KEIPEVO e TANPOPOPIES.

H epappoyn mpénet va dabétel 1poémo dacvvdeong pe eEmtepikn Pdon
dedopévmv. Méta ™ oapwon evog QR Code 1o anotédeopo mpémel va
otarel ¢ epdmue SQL Kot va emoTpéyel To. avAAOYO OTOTEAEGLOTOL.
IMa va emttevyBel n odvdeon ypeldletar 1 cuokevn va givarl cuvoedepuévn
070 0108iKTLO, gite Péow gvog aocvppatov diktoov (Wi-Fi) eite péow di-
KTDOV TNAEQ®VING TTOL EMTPEMEL TN UETAPOPA dedopévav. Yrdpyovv d0o
TPOTOL Yo TNV emitevén ovvdeong o e&mtepikn| Pdon dedopévav. O Tpm-
T0¢g TPOMOG ivar M amevbeiog ovvdeon, N onoio yivetar cuvibmg pECH
JDBC (Java Database Connectivity) kot gpocov éxel eykataotobdel o o-
vtictoyog JDBC Driver oto database server. H ocvykekpipuévn Avon oyt
puévo dev eivan duvartn yio OAeg Tig Pdoelg dedopévay, aArd Bempeital Kot
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KaTd Kamolo tpomo AavOacuévr. Ot facukcol AOYOlL OV M GLYKEKPIUEVN
teyxVikn Bswpeitanr AavBacpévn elvar M yoUnAn ac@Aielo Kot 1 YopnAn
amodoon e Emiong amotelel AavOacpévn TpoypOLOTIOTIKY] TPOKTIKY,
KaOmOG dev KOTOPEPVEL VO Sloywpicel To TPOPANUe emtuyde og client-
server. O dgbtepog TpoOTOC €ivar pécw vanpeciog SwadikToov (Web
service), o 6molog evdeikvutat kabmg givor Tpoofaciuog ave&aptnta omd
€apuoyn kot cvokevn. I'a ypovia to Tpwtoxoiro SOAP (Simple Object
Access Protocol) ftav kot e€akolovbel va givat to o dSNUOEIAEG Yo TNV
avamtoén web services. ro Android oumg dev vrdpyel vrootipiEn og
avtd, apov ot peydieg etarpeieg omwg n Google éxovv otpagel mpog to
tayvtata avadvopevo REST (Representational State Transfer). To REST
Bacileton ota Pacikd cvototikd Tov internet (HTTP, URL) ko givon 1-
dwiitepa gvéAIKTO, KOOADC VROGTNPILEL SLAPOPOVS TUTOVS OESOUEVAOV
(MIME) 6mwc XML, JSON aird kot amhod keipevo (plain text).

"‘Evag metuynuévog tpodmog vAomoinong e epaproyng mepthapufavetl my
amOGTOAN HEG® TOv TPp@ToKOAAov HTTP pe pébodo Get dedopéva otov
OTTOILOKPVOUEVO SErVer, autodg dSNUovpyel epmTNU 6T BAcT) dES0UEVOY,
Kot emotpépel 1o amotédeoua g JSON Object oty gpappoyn. Znueid-
vetal 0Tt Baocikn Tpodmdbeon yioo v online (mpaypatikod xpdvov) Aet-
Tovpyia ™G epapproyng amarteitonl ovvdeor 6to dwdiktvo. [ v avti-
UETOTION TOV TPOPANUATOS TNG advvauiag cOuvOeong e TO dladikTvo, M
eQopuoy”n xperaletal Kamowo tpdmo anobnkevong SeSOUEVOV Yo TN AEL-
Tovpyio Tov 16TopKoD. Ot epappoyég yoo Android, umopovv va amobn-
KeVoOLVY Oedouévo e TPELS TPOTOVS: UECH TOMIKNG PACNC JEdOUEVOY
(SQLite), og Tomikd apyeio. 1| otig puouicelg, OAa otV 6100 GLOKELT. XTHV
TEPIMTOON NG TAPOVGAS epapproyng Ba ypnowomomBel n pébodog g
Baong dedopévav.

3.3 H viomoinon ¢ @appoynig “Old Town of Xanthi
Guide”

Onwg mpoava@épOnKe Ge TPOTNYOVUEVEG TAPOYPAPOVS TOL TPULY LTI, Og-
douéva Yo T KTiplo. VTAPYOVV G 10TOGEAIDEG 0TO O10diKTVO Kot KAOE
10TOCEAIDO TTEPLEYEL TOV TITAO TOL KTpiov, pic poToypapic TOL Kol TNV
TEPLYPOPN] TOV. ZOUPOVO, UE TO, TOPATAVED GTOolKEln, dnutovpyndnke n
Baon dedouévav pe v ovopacio xanthibuildings. H Bdon dedopévov
amoteheiton and évo mivaka pe ovopacio buildings mov dabétel ta e€ng
media:

e 'Eva 7edio TOTOL YopoKTHP®Y TOV EIVOL LOVOSIKO OVayVmPIGTIKO
v, kGO ypouun, pue ovouaocio qrecode

e 'Eva medio pe v ovopacio placename, tomov yopaktpov o
TMEPLEYEL TNV OVOLAGIN TOV KTIPiov

e 'Eva medio pe v ovopooio description, tomov Keévon mov mte-
PLEYEL TIG AETTOUEPELES TOV KTIPIOV
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e Kot éva medio pe v ovouaocio photolink, tomov yapoxtmpov
mov mepiéyet Url wog potoypopiog

Enedn oe kabe kriplo vrapyer tonobetmuévo éva QR Code, to omoio a-
VTIoTOl el 0NV 16T0GEAIdA TOV KTIpiov, 1) omoia eivol povadikn yo Kabe
Ktip1o, oto nedio qrecode amobnkevetan 1 drevBuVoNg TG 16TOGEASOG TOV
avikel oto Ktipro. 'Etol entpémeton 6Ty paproyn Vo ovTIGTOLKEL TO TL-
nopévo QR Code mov givatl 6to KTiplo pe Tig TANPOQPopieg Tov KTipiov
7ov etvar 6N Pdon dedopévav. And kabe 16ToGEAIdA TOV drobETEL TTAN-
pogopieg yia ta Ktiplo EANeOncav to dedouéva mov wepiEyet n Paon de-
dopévav. Trov mapakatm mivakoe (ITivaxag ) mapovsidletor n dour tov
nivaka buildings.

Mivakag 1. Aopn Tov wivaxe buildings

‘Ovopoa mediov TYmog péye0og
grname (Primary key) varchar 100
placename varchar 100
Description long Text -
photolink varchar 100

H obvdeon g epappoyng pe ) Pdomn dedopévmv yivetal LEc® VINPECiag
dadwktvov (web service) emotpépovtac ta dedopéva og popery JSSON. H
VANPESia S10dIKTVOV VAOTIOEITOL cOUPOVA e To TpoTokoAlo REST. H
epoppoyn otédvet éva aitnua HTTP pe pébodo GET, 1o onoio mepiéyet 1o
ATOTELEGULO TG GAPMONG TNV LANPECIN S1ASIKTOOV Kot ovTh ovaAopfd-
VEL VO KAVEL TO EPATNUO 6TN PACT 0ed0UEVMY KOl VO ETIGTPEYEL TO ATTO-
téheopa og popen JSON. H vanpecia diadictoov amoteleitol amd apyeia
0€ YAMOGO JUVOKOL dtoditkTvakoy mpoypoppaticpod PHP kol cuyke-
kpuévo and to apyeio: db_config.php, db_connect.php kou getData.php.

To apyeio db_config.php mepiéyetl ta oroygeio yio tn obvdeon ot Paon
dedopévav, Tov aTd glvat:

e Server: to 6voua Tov Server mov Ppicketol n faon dedopévav

e Database: to ovoua g Paong dedopévav

e User: to ovopo tov ¥pnotn mov £xel dikaimpo Tpocfacng ot
Béon dedopévav

o Password: o k®dkdg ypriotn yio tpocPacn otn Pdon dedouiveov

To apyeio db_connect.php sivar vevBvvo yio ™ dnovpyio chvdeonc
pe m Pdaon dedopévav, evd oto apyeio getData.php yivetor to HTTP
aitnuo pe pébodo GET and v epappoyn oty vanpesio dtadiktoov. To
HTTP aitmua yivetw oto apyeio getData.php xai €yer ™ popen
http://serverurl/getData.php?ovoud._rmopouétpov=tu mapouérpov. Onov
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serverurl n d1evBvvon tov server wov Ppicketan to apyeio. To apysio get-
Data.php dnpovpyei T cdvdeon pe ™ Pdon dedopévov kot dnpovpyet
gpampa SQL mpoc avtv. To epd@Tnpo Tov dnpovpyel givar g LopeNnc:
"SELECT * FROM places where grcode="$qrcoderesult™, émov to nedio
$qgrcoderesult maipvel Tnv T g petapintg mov mepiéxet o HTTP ai-
mua. To apyeio getData.php mapdyst éva avtikeipgvo JSON mov emi-
otpépel oty epappoyn. H mapaywyn tov eéoptdral omd 10 amotéAecpo
TOV EPOTALOTOC 0T Pdom dedouévav. YTAPYOLV TPEIC TEPIMTMOCELS OTN
dnovpyio Tov JSON avtikeipevou:

o llepintwon katd v omoia to HTTP aitmua dev €xel mopapé-
TPOLG: OTNV TEPITTOOT QLT O€ YIVETAL OVTE EPATNLLOL GT Ao
dedopévov aeob dev vrapyetl tapdpetpogs. To avrikeipevo JSON
EYEL TN LOPP:

{“Success: 0, "message”’: "Required fields is missing”’}

o [lepintwon 10 pOTNUA VO EMIGTPEYEL GTNAEG: GTNV TEPIMTOON
avT £YEl Yivel To epdTNUa. 6TN PACT 6£d0UEVOVY KOt EYOVV ETL-
otpogel Ta dedopéva mov avtiotoryovv oto QR Code. To avti-
keipevo JSON é€yet v popon;:

{“Success”: 1, “places ;[ “qrcode ”: “ medio qrcode”, “name”: “dvoua
xripiov”, “description ”: “ITeprypagn xupiov”, “photourl ”: “to url ¢
etcovog”' [}

o llegpintwon katd v omoia 10 EPAOTNUE OV EMCTPEPEL OESOUE-
Vo G€ aUTN TNV TEPInT®ON £YEL Yivel epmTnua o1 Baon dedo-
UEVeV oAMG dev emoTPEPEL dedOpEVE, TOV onuaivel OTL dgv v-
napyer avriotoryio tov QR Code pe ktiplo ot Paon dedousvov.
To avtikeipevo JSON mov dnpovpyeitan £xel T Lopon:
{“Success: ’0, "message ”: "Place not found "}

H epappoyn dwyepileton o avrikeipevo JSON mov g entotpépetan omd
0 HTTP aitnua kot avoldywg v mepintmon mopovoldlel 10 amnotéhe-
oupa oto xpnotn. Ot mepumtdoelg avtég Ba avaivBoldv ce emdpeveS Tapa-

YPAPOLG.

H epapuoyn dabétel emiong pio faon dedopévev 6TV GVGKELY], TOV
TPOTUPYIKOS TNG oKOTOG €lvar 1 amobNKeVo TANPOPOPIOV TOV KTIPI®V
og avtn, evd e&aceolilel kol v amobnikevon kamoov QR Code otav
dev vrdpyel oHVOEST 6TO SLUSIKTVO TNV GTLYUN TOL YIVETOL GAPW®GT), MCTE
0 YPNOTNG VO UTOPEGEL va £XEL TPOGPACT] GE AVTO HECH TOV 1GTOPIKOV TNG
eQuppoyng otav dwatifeton TpdsPaocr oto dadiktvo. [a v vAomomon
g dnuovpyndnke pia Baon dedopévav ue dvopo DBXanthi Baciouévn
otnv SQL.ite mov ypnoonotei n Thateopua Android yio thv anobnkedon
dedopévov oe epappoyés. Amotedeiton and €vo mivaka pe ovopoocio
buildings kot d1a0étet ta e€ng media (PAn. Mivaxag 1) :

ITivoxog 111 Bdon dgdopévav cuokeviig DBXanthi
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‘Ovopa mediov TYmog péye0og
grname (Primary key) TEXT 100
placename TEXT 100
Description TEXT -
photolink TEXT 100

Mo ™ Aertovpyia g epappoyng vAomomOnKoy ot €£\g dpacTNPLOTNTEG
(Activities):

MainActivity
CaptureActivity
HistoryActivity
HelpActivity
ResultActivity

Kdabe dpaommpiotra dwbéter ™ Sk g demaen ypnotm (User
Interface). Xtn cvvéysia avolveton 1 oyediaon g kdbe dpacTnpldTTog
Kol TNG SETOPNC, ot oy€oelg ueta&h Tovg Kol 0l AEITOVPYIiEC TOL TPOCPE-
pouvv oto ypnotn. Zmv Ewdva 20 napovoidletar ) iepapyio Tov dpactn-
pPLOTNTOV.

( Capture Activity } (
Result Activity

Ewévo, 20. Iepapyio ApactnprotiTOv

History
Activity

Help Menu
Activity

H dpactnptotra MainActivity viomotel tv apyiki 006vn g epapuo-
e H apyikn 006vn, n evapktiplo. 000vn g €QOPUOYNG, OmoTEAEiTOL
amd pio eIOVe TopacKnviov Kot Tpio TAKTPA oL To Kabéva extelel Ko~
Oeid amod T Pacikég Aettovpyieg T epapuoyns. v Xedipa! To ap-
x€ilo mposhevong ™G avoQopds dev Ppédnke. gaivetal 1o Pfoacikd mpo-
oyéol0/cKapipnuo TG apytkng 086vng.
Méow TV TAKTPOV OV TEPLEXEL 1] OPYIKN 006VN, 0 XPNOTNG UITOPEL Vo
uetafaivel otic opiopéveg amd v Asrtovpyia kabe Kovumon dpacTnpLd-
™TEC TG EQOPHOYNG. Ta TANKTpA ot eivar:

e Scan Button (mAfjxtpo cdpwong): Xto TAKIPO GAPOGNS VAOTOL-

gitan M petaPfoon ot dpactnpiomra CaptureAcitivity.
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e History Button (mAfjktpo 1otopixov): Me v mieon 610 TANKTPO
10TOPIKOD 0 ¥PNOTNG UETOPEPETAL 6T dpaotnprotnta HistoryAc-
tivity. TIpw yiver n petéfaocm, yivetar Evog ELeyyog av vVadpyovv
Swbéoipa dedopéva 6To 1GTOPIKO TNG EPAPLOYNS, TO oTtoia ivot
o€ €0MTEPIKN Pdaomn Oedouévmv TN CLOKELY. ZINV TEPINTOON
mov dgv etvan dabéoiua, gpeaviletal évo GUVTOHO U VLU TTAT-
popopdvtag Ot dgv vIapyel 1otopkd (History Records not exist)
Kot 1 petdPaocn otn dpactnprotnta HistoryActivity dev mpaypo-
tonoteitol.

e Help Button (minktpo Bonbetog): Lro mAnktpo Bonbeiog viomot-
giton ) petafoon ot dpactnprotro HelpActivity.

H vAiomoinon g 006vng ¢ MainActivity dpactnpiémrog yivetor oto
apyeio activity_main.xml. Opiletar 1 didraén LinearLayout pe opilovtio
TPOCAVOUTOMOUO KOl 6TOiY1on 670 KEVIPO TG 006VNG Yo Tar Views mov
nepiéyet. Emiong opileton m ewdva yuo @dvio oty oB6vn (apyeio
mybackground.png). Méca ot d1dtaén tomobetovvtan Ta TANKTPA. Xe
KkG0e TAnKkTpo opiletan o dvopa g W10t onClick. To dvopa g t-
dotrag onClick avtiotoyel o€ pia péBodo g dpactmprotntac MainAc-
tivity mov og avtiv vAomoieitar | Aertovpyia kdbe TAfKTpov. Xty Ewdva
22 mopovctaletal 1 TEAKN HOPOT TNG apyIKNG 000vTG.

_ m e ;

Koupma Zapwong, BonBgiag Kal 10TopIKo

Ewova 21 TIpooyédio g apyikis 000- Ewova 22 H 006vn g dpastnprotTnTog
g MainActivity

21 dpactnpiotnto CaptureActivity viomoteiton pio and ti1g facikég Ast-
TOVPYiES TG EPapuOYNg, N omoia givan n Ayn QR Code pe v kduepa
NG KIVNTAG GLOKELNG KOl 1 OMOK®AKoToinor tov. ['a avtd 10 okomd
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ypnoonomdnke kndikag amd to £pyo ZXing (Ewova 23) o omoiog ev-
copotodnke oty epapuoyn. O myoog kddwag Ppickerol 6tov 16TdHTO-
mo https://github.com/zxing/zxing. O k®dikag mov TPocTEONKE 0Popd ™
Biprobnkn core tov ZXing, n omoio. vAomolEl TNV amok®dKoToiNnon oS-
Qopav €8OV paPfdokmdikmv, ovapesa 6Tovg omoiovg givar kot o QR
Code ko xoppdtior omd v epopudyn yo To Android mov dwayeipiletan
™V KGpEPO TG cLOKELNG WOTE Vo odpavet éva. QR Code kat va to amo-
KOOKOTOLEL.

v A4

Ewéva 23 Aoyétomo tov ZXing project

H petépacn ot dpactnpiotnto CaptureActivity yivetor omd v apyiki
dpaotnprotnto. MainActivity pe tv mieon tov TAnKtpov cdpwong. Me
™mv ekkivnon g CaptureActivity gvepyomoteiton n micw kdpepa g Ki-
YNNG GLOKELNG Kat otV 006vn Tapovstdletal To mepleyOUeEVO Tov PAE-
nel N khpepa. O ypnong mpémet vo otoyxevoel va QR Code ue tétoto
TPOTO, OGTE 0TV 006VN va Tapovcialetal oAdkAnpo. [a v avayvopt-
o1 Kot anokmdkomoinon tov QR Code vrdpyet oty 006vn pio optopévn
nepoyn mov mpémet vo. tomobetnBel oloxAnpo to QR Code. H meproyn
avT TEPPAAAETOL OO [iol TO CKOVPOYPOLUN TEPLOYN, DOTE VO, oy mPi-
Cetor M mepoyn mov mpémel va. tomobetnost o ypnotg to QR Code
(Ewova 24). H dpootnplotnta ovapével omd To xpnotn va torofetnost
éva QR Code og avti v meployn AauPavovtag cLVEYELD GTIYOTVO,
EIKOVOV OO TO TTEPLEYOUEVO TTOL OELYVEL 1| KAUEPO, UEYPL VO, EVTOTIGEL £VaL
QR Code xa1 vo cuveyioet pe TV OITOK®OIKOTOINGT TOV TOL YiveTaL GE
TOAD WIKPO ypovikd dtdotnua kot avtopata. O KOdKag TG dpactnptoTn-
tag CaptureActivity éyel tpomomombei xotd tétolo TpodMO, MOTE UE TO TOV
yivel n amokwdwomoinon, yivetor n petdfacn ot dSpactnpotnto Re-
sultActivity poli pe to amoTéleoo TG AmOKMOKOTOINoNG.

H 086vn mov mapovoidletar otnv CaptureActivity, viomoieital oto ap-
yelo capture.xml ko amoteieiton amd éva FramelLayout, to onoio opiletot
and €va surface view kot korodapfaver 6An v o06vn. To surface view
YPNOLLEDEL GTO VO, OVOVEMDVEL GUVEYELX TNV 006VN amd T ANy TG Kape-
pog. Ymapyet kat éva. custom View to omoio Bpioketat mdvm and v emt-
@avela Tov deiyvel n Kapepa Kot dnpovpyel to emtepikd mAaicto (Ud-
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oka). Téhog vapyet éva textView, to omoio gpovilel évo Keipevo yio, 1o
nov pénet vo, tonobetnOei o QR Code.

Ewéva 24. H 006vn g CaptureActivity

H dpaoctmpiotnra HistoryActivity vlomoiel éva pépog tng Aettovpyiog
Iotopikov g epappoyng. H petafacn oe avt ) dpactnplotnta yivetal
and t MainActivity kot poévo av vapyovv ded0UEVE GTNV EGMTEPIKN
Baon dedopévev g epappoyne. Me v ekkivnon g Spactnplotntag
mapovctdlovtol Ta dedopéva Tov vadpyovy ot Pdor dedouévev ce Hop-
oM Motog. KdBe ypouun g AMotag mepiéyel 600 ototyeia, mov gite gival
10 dvopa Tov KTipiov kot to amokmdkomompévo QR Code tov, gite 10
ovoua tov kTpiov pe T “Unknown” kai 1o omokwdikomotuévo QR
Code. Ta ototyeio tomobetovvtan 0 £va KAt amd T0 GAlo Kol kdbe
ypopun g Motag dwywpiletor and pio ypopun. Hapéyetor n duvatdtn-
TOL GTO YPNOTN UE TNV EMAOYN MOG YPOUUNG oo T Alota va petaPetl otnv
dpaotnprotnto. ResultActivity. H diemagpn ¢ dpaoctnptotntag VAOTOLEL-
ton oto apyeio historyactivity.xml mov opileton n dudraén LinearLayout
HE TNV 1310TNTO TPOGAVOTOMG OV KAbeTa Ko Ttepiéyet dvo textview. Xty
Ewéva 25 napovcialetar n diemagpn g HistoryActivity.

L i

§i 0 Xanthi :

The old Town of Xanthi

http://67100.gr/qr/page. phpPwhich=1&lang=en
The metropolis
http://67100.gr/qr/page.php?which=2&lang=en
Municipal Art Gallery

http://67100.gr/qr/page php?which=13&lang=en
Mansion of Kougioumtzoglou
hitp://67100.gr/qr/page.php?which=12&lang=en
Folklore Museum

http://67100.gr/qr/page. php?which=11&lang=en

Ewova 25. H 006vn g dpactyprotnrag HistoryActivity

Yromdg g dpactmpiotnrag HelpActivity eivon 1 eppdvion evog keyué-
VoL, OV TTAPEYEL TANPOPOPIEG Y10 TNV EQAPLOYN KoL TN xpnon te. H pe-
Tdfaomn og avt yivetal and v apykn 006vn. H 006vn ¢ dpactnpiotn-
tag HelpActivity amoteleital and é&L TextViews kot dvo mAnktpo (But-
tons). Ta TextViews eivatl Torofetnuévo kabeta, 10 évo KAT® amd T0 GA-

63



Aaoivoeon QR Codes kai fdong dedouévwv e popntés cvoKEVES

Ao. To mpmto TextView gueavilel Tov titho tov Bépatog mov meptypagel
10 dg0TEPO. AKolovbei o Tpito TextView mov gpeavilel v tpéyov éx-
doomn g epapuoync. To tétapto eppaviCel tov titho «Contacts infoy» kot
oTo VITOAOUTO, Ep@avifovTal ot dELBVVOES NAEKTPOVIKOD TOYLOPOUEIOD
OV TPOCGPEPOVINL GTOV YPNOTY| YOl EMKOWVMVIO GYETIKA LE TNV EPAPLLO-
. Téhog T dvo mAnkTpa eivor TomobeTneva TNV KATO OploTEPE KO
deio yovia tng 006vng kat £xovv Tovg tithovg «Nextriarl «Previousy o-
vriotoiya. Xtnv dpactnpiotrta HelpActivity dmapyovv tpia dropopetika
6¢parto mov pmopel va gppavictovv otnv 006vn. Avtd sivor:

e About: Mia mopaypdeog mov mapéyel TANPOPOPIES Y0 TV EQAP-
Hoyn.
e Scan: Mia mopdypoapog Tov TEPLEYXEL OO YIEC XPNOELS Y10 TNV AEL-
Tovpyia Gapwong.
e History: Mio mapdypoa@og mov mepieyel 0d1yleg YPNOEIS Yo TNV
Agrtovpyio TOV 1GTOPIKOV.
Me v mieomn tov mAnktpov «Next» aAAddlel 1o keipevo mov gpeavilel to
devTEPO KO TO IPpMTO TEXtView anyaivoviog e adto Tov TpOTo 610 EM0-
pévo Bépo mov mepi€yetl n 006vn Ponbetoc. To avrtictpoeo yivetotl pe v
nigon oV TANKTPOL «Previousy.

Y Ewova 26 napovcialetor n 006vn ¢ HelpActivity

9 01d Town of Xanthi Guide

Previus

Ewévo, 26 H 006vn g HelpActicity

v dpactnpiotnto. ResultActivity vionoweitar n cdvdeon onv vanpe-
oio dadtktHov ov Ppicketal 1 Pdorn dedouévmv Kol 1 TOPOLGINGT) TOV
avaidyov amoterécpatoc. H petdfacn ot dpactmpiotnto pmopel vo
yivel pe d00 TPOTOLG KOl TO TPMTO OV EAEYYXETAL EVOL OO O dPAUCTN-
PLOTNTO KAYONKE.
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2y wepintwon mwov 1 opaotnpiotyto Eexivioe aro v CaptureActivity to
TPMOTO TTOL EAEYYETOL Elvan av vLApyEL dabeciudtnTa TpdcPacns 6to da-
diktvo. To amotélecpa Tov ehéyyov awtd kabopilel v ékPaon Tov enod-

pevou Prjpatoc:

o  Y7mapyeL oOvoeo] 6TO OL10OIKTVO: LETOPEPETAL TO OTOKMOLKO-
nomuévo QR Code mov éhafe n CaptureActivity oe pio peta-
BAnt. Metd yivetor HTTP aitnpo pe mapdapetpo to QR Code
o1 devbuvon mov eivor To apyeio getData.php. Av emotpéyet
éva avtikeipevo JSSON mov €xet tn popon
{“Success -1, “places ”: [ “qrcode ”: “medio
grcode”, “name”: “ovoua  kripiov”, “description ”: “Ileprypogpi
kupiov”, “photourl ”: “url ewévag”’]}
tote gppavifetar otnv 086vn o Tithog Tov KTIpiov, 1 EIKOVA TOV
Kol 1 meprypar. Tavtdypova 1 dpactnplotTnTa eAEYXEL av Ogv
VIAPYEL OTNV E0MTEPIKN PAOT TNG GLOKEVNG TO &V AOY® KTiplo
kot oonkevel to QR Code tov ktipiov, To Gvop Tov, TV TTE-
prypae1 Tov Ktipiov kat v eikova otnv Sd card g cvokevhc:
/mnt/sdcard/Pictures/xanthipictures/. Xmv nepintoon mov T0
getData.php emotpéyet éva avtikeipevo JSON mov €xet T pop-
om
{“Success ”:0, “message ”: “Place not found ”}

T61E 6TV 006VN gppaviletal To uvoua,
"No information available for this QR Code".

e Agv VAAPYEL GUVOEGT] GTO OLUOIKTVO: EAEYYETOL LUE EPMTNLUML
oTNV €0MTEPIKY| PAon dedopévmv av vrdpyel O omodnkevpeé-
vo 10 QR Code. Ztnv nepintwon mov dev vapyet yivetal omo-
Onkevon oty ecwtepikn Paon dedopévav TG GLGKELNG UE O-
vopa ktipiov «Unknowny kot to QR Code mov Aednke and v
obpwon kot otnv 086vn gueoviCetar to uvopo «No internet
connection available. The QR Code saved for later». v nepi-
TTOON TOL €lval NN amobnkevpévo, yivetar ELeyyog Yo T0 0V
70 Ovopa Tov KTiplod éxet Ty «Unknowny 1 éva mpoypotikod
ovoua Ktipiov. Tnv mepintwon mov &xst v Ty «Unknowns
epoaviCeton oty 006vn to pnqvopo «No internet connection
available.». Eva av eivon éva mpaypatikd dvopo epeaviletol to
uivopo «No internet connection available. You may check “6-
vouo, ktipiov” from history ».

2mv Ewoéva 27 mapovstaletar Eva Stypoppe pong TG Topamive Tepi-
TTOONC.
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(AMyn QR
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Ewova 27. Avdypoppa porl thg ResultsActivity amé tqv CaptureActivity

2y mepintwon wov n dpaotypiotyro. Cekivioe amd v HistoryActivity,
omv apyn petogpépovian o QR Code kot 1o dvopa Tov Ktipiov amd T
YPOUUY 16TOPIKOL oV emAéytnke oty 006vn g dpaoctnprotntag His-
toryActivity. Ztmv apyn eAEyxeToL 1) TN oL £YEL TO OVOLLO. TOL KTIPIov.

2NV TEPUTTMOGT OV TO OVOLLO, TOV KTpiov dev Eyetl tnv Tipn «Unknowny,
a0TO GNUALVEL OTL OAEG OL TANPOPOPIES Y10 TO GLYKEKPIUEVO KTIPLO LITAP-
youv otV PBdomn g cvokevne. ivetal epdTnua oV ecmTePIK Pdon
SedOUEVOV KAl ETIGTPEPOVTOL 1 TEPLYPAPT TOL KTipiov Kot 1 Béomn mov
Bpioketon N ewcdéva T0L 6TV cvokedn. Télog eppaviCovral otnv 006vn T0
OVOLLOL TOV KTIPIov, 1] EKOVE, TOV KOl 1] TEPLYPAPT] TOV.

2NV TEPUTTMGT TOL TO OVOUX TOV KTpiov Exet Tnv tiun «Unknowny tote
yivetar éleyyog oOvdeoNg 0TO JadiKTLO Kot 1 SPAGTNPLOTNTA AVIAOYQ TO
amoTtéLec O TOL EAEYYOVL Guveyilel o dVO dLUPOPETIKA PriLorto:

e Ymapyer odvdeon oto dwdiktvoe: H Spaoctnpomnta cvveyilet
He TapOUOl0 TPOTO OTMG Kol YiveTal otnv 13ia mepintwon otav
éyerl Eexvnoet oo v CaptureActivity péypt kat to onpeio mov
emotpépetal to avrikeipevo JSSON. Av to avtikeipevo JSON e-
ToTpéPeEL dedopévo omd ™ Pdorn dedouévav, TOTE YiveTol Evn-
HEP®OT TOL TTESIOL OVOUATOG OV TO OVOUE TOV KTIPIOL TOL [LE-
tapépOnke amd v HistoryAcitivity £xet tnv tiun "Unkown™ kot
gupaviCovtor ommv 006vn t0 dedouévo, amd TO OVTIKEINEVO
JSON. Av 10 avtikeipevo JSON dev emiotpéyel dedopuéva, amd
T Pdon dedopévev TOTE dlaypAPETAL 1 KATAYM®PNOT ond TNV
gomtepikn Pdon kot gueavifetar to ppvoua "No information
available for this QR Code".

e  Xmpig ovvdeon oto dadikTvo: Tote gppaviletonr oty 006V
to upvopa "No internet connection available™.

Ymv Ewova 28 mapovcialetar to didypappo pong 0ty 1 dpactnplotnTo.
Eexwva oo v HistoryActivity.
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\Ayn QR Code
Kal ovepaTog
. __KTiplou
Eparnua
mn:nliucn) Oritrinann o vassrioow ENeyy0G
ouokeung/ °‘-"’6‘°‘1<
Zuvﬁ:an \
sivteon ,,
e
Eucpavncn (6&60u£vwv )
\6 EVOV ( Mivupa
Enla'rpown \ Anotuxiag /
Gz&wszv = P .
Epwavnoq = / Diaypapn / MAvupa
5:50pszv i {%\, Gl | Ka A G = AnoTtuyiag
i \~, IoTopikol / "2
Avovzman )

Karaxmpncnc

Ewova 28. Awdypappa poiig tng ResultsActivity amé tqv HistoryActivity

Av vrdpyel ovvdeon o6to SladikTvo otV 000V eppavifetal pio pmdpo
P60V oL e&apavifeTar OTAV 1) JAOIKOGIN EMCTPEYEL OMOTELEGHA. AV
10 omoTéleca TEPIEXEL dedopéva Yo éval KTiplo TOTE gppovileTal otnv
006vn to O6vopa Tov Ktipiov, pio €KOVO TOL Kol 1) TEPLYPOPT TOV. XTNV
Ewova 29 mapovoidletal éva mapddetypa tng 006vng émov eppaviletol
éva TANPeG amoTéLECHO. AV TO OMOTELEGHA TTOV EMOTPEYEL | SlodtKocia
dev mepiéyet dedopéva Yo éva ktipto tote gppavifetor oty 086vn éva
WAVOUO TOV EVNIEPDOVEL TO YPNOTN OTL TO KTIPlO OV LAAPYEL. XTNV Tepi-
TTOCT OV OEV LIAPYEL GVVOEGN GTO dLdikTLO oTNV 006V eppavileTar
£VaL VL. TTOV EVIEPAVEL TO YPNOTN OTL dev LVILAPYEL cHVOESN GTO O~

§ali otd xanthi ar

Ewovo 29. [Tapaderypa ceridag mapovciaong KTipiov
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Hapaptnua A —
IInyaioc Kodwkog EQappoyng

nyaiog k®dwag TG kKhdong JSONParser

public class JSONParser {
static InputStream is = null;
static JSONObject jObj = null;
static String json = "";

// constructor
public JSONParser () {
}
// function get json from url
// by making HTTP POST or GET mehtod
public JSONObject makeHttpRequest (String url, String method,
List<NameValuePair> params) {
Making HTTP request

try {
// check for request method
if (method == "POST") {

// request method is POST

// defaultHttpClient

DefaultHttpClient httpClient = new DefaultHttpClient();
HttpPost httpPost = new HttpPost (url);
httpPost.setEntity(new UrlEncodedFormEntity (params)) ;

HttpResponse httpResponse = httpClient.execute (httpPost);
HttpEntity httpEntity = httpResponse.getEntity();

is = httpEntity.getContent () ;
httpClient.clearRequestInterceptors();

}else if (method == "GET") {

// request method is GET

DefaultHttpClient httpClient = new DefaultHttpClient();
String paramString = URLEncodedUtils.format (params, "utf-8");
url += "?" + paramString;

HttpGet httpGet = new HttpGet (url);

Log.d ("MyUrl", httpGet.toString()) ;

HttpResponse httpResponse = httpClient.execute (httpGet);
HttpEntity httpEntity = httpResponse.getEntity();

is = httpEntity.getContent () ;
httpClient.clearRequestInterceptors();

}

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

} catch (ClientProtocolException e) {

e.printStackTrace () ;

} catch (IOException e) {

e.printStackTrace();
}

try {
BufferedReader reader = new BufferedReader (new InputStreamReader (
is, "iso-8859-1"), 8);

StringBuilder sb = new StringBuilder();

String line = null;

while ((line = reader.readLine()) != null) {

sb.append(line + "\n");

}

is.close();

json = sb.toString();

} catch (Exception e) {

Log.e ("Buffer Error", "Error converting result " +
e.toString());

}

// try parse the string to a JSON object
try {
jObj = new JSONObject (json);
} catch (JSONException e) {
Log.e ("JSON Parser", "Error parsing data " + e.toString());
}

// return JSON String
return jObj;

}
}

Inyaiog k®dkag Tng MainActivity

public class MainActivity extends Activity {
Button bscan;
Button babout;
Button bhistory;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
bscan=(Button) findViewById(R.id.buttonScan) ;
babout=(Button) findViewById (R.id.buttonAbout) ;
bhistory=(Button) findViewById(R.id.buttonHistory);
}
@Override
public boolean onCreateOptionsMenu (Menu menu) {
// Inflate the menu; this adds items to the action bar if it is pre-
sent.
getMenuInflater () .inflate (R.menu.main, menu) ;
return true;
}
public void openScanner (View v) {
Intent scanIntent=new Intent (this,CaptureActivity.class);
startActivity (scanIntent);
}
public void openHistory (View view) {
int counter=0;
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ServerHelper dbHelper=new ServerHelper (this);
counter=dbHelper.getBuildingsCount () ;
if (counter!=0) {
Intent historyIntent=new Intent (this,HistoryAcitivity.class);
startActivity (historyIntent) ;
}
else {
String message="No history Records available";
Toast.makeText (getApplicationContext (), message,
Toast.LENGTH SHORT) .show () ;
}
}
public void openAbout (View v) {
Intent i=new Intent (this,HelpActivity.class);
startActivity (i) ;
}
}

Inyaiog k®dkag T ResultActivity

public class GetXanthiData extends Activity {
public String activityStarter="capture";
public String buildingname;
public String imageName;
TextView txvTitle;
TextView txvDescription;
ImageView img;
LinearLayout mainLayout;
private ProgressDialog pDialog;
public String resultData;
public String name;
public String pName;
public String pDescription;
public String urlName;
public boolean saveState;
ServerHelper history=new ServerHelper (this);
JSONParser jsonParser = new JSONParser () ;
Private final String
url get place="http://oldtownofxanthi.ipet.gr/getData.php";
private static final String TAG_CAPTURE="capture";
private static final String TAG_HISTORY="history";
private static final String TAG UHISTORY="unhistory";

private static final String TAG_SUCCESS = "success";
private static final String TAG_PLACES ="places";
private static final String im-

ageUrl="http://oldtownofxanthi.ipet.gr/images/";

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity get xanthi data);

mainLayout= (LinearLay-
out) findViewById(R.id.placeMainLayout) ;
mainLayout.setVisibility (View.INVISIBLE) ;
txvTitle = (TextView)findViewById(R.id.txtPlaceName) ;
txvDescription
=(TextView) findViewById (R.id.txtPlaceDescription) ;

img = (ImageView) findViewById(R.id.placeimageView);

Intent intent=getIntent();

73



Hopdptnuo A — Inyaios Kadwas Epopuoync

resultData=intent.getExtras () .getString ("result");
activityStart-
er=intent.getExtras () .getString("activityName") ;
name=resultData;
boolean networkState=haveNetworkConnection () ;
Log.d("activity start", activityStarter);
if (activityStarter.equals (TAG_CAPTURE) && haveNetworkCon-
nection()) {
Log.d ("connection", "true");
new GetDataFromDDb () .execute () ;

}

if (activityStarter.equals (TAG CAPTURE) && !'haveNetworkCon-
nection()) {
if(!'history.checkIfExist (name)) {
history.addServer ("Unknown", name,"empty" ,"empty");
String message="No Internet connection available. A
building with name Unknown has been saved in History";
Toast.makeText (getApplicationContext (), message,
Toast.LENGTH_ LONG) .show () ;
}
else {
String message="No Internet connection availa-
ble. A building with name Unknown has been saved in History";
Toast.makeText (getApplicationContext (), mes-
sage, Toast.LENGTH LONG) .show();

}
}

if (activityStarter.equals (TAG _UHISTORY)) {
if (haveNetworkConnection()) {
new GetDataFromDDb () .execute () ;

}

else {
String message="No Internet connection available.";
Toast.makeText (getApplicationContext (), message,

Toast.LENGTH_LONG) .show () ;
}

}

if (activityStarter.equals (TAG_HISTORY)) {

String sdcard= Environ-
ment.getExternalStoragePublicDirectory (Environment.DIRECTORY PICTURE
S) .toString () +"/xanthipicture/";

HistoryBuilding building=history.getBuilding (name) ;

mainLayout.setVisibility (View.VISIBLE) ;

txvTitle.setText (building.getBname ()) ;
txvDescription.setText (building.getBinfo());

Bitmap
bm=BitmapFactory.decodeFile (sdcard+building.getBimg()) ;

img.setImageBitmap (bm) ;

@Override
public boolean onCreateOptionsMenu (Menu menu) {
// Inflate the menu; this adds items to the action bar if it
is present.
//getMenuInflater().inflate(R.menu.getixanthiidata, menu) ;
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return true;
}
class GetDataFromDb extends AsyncTask<String, String, String>{
boolean successState=false;
String picturelLink;
/**
* Before starting background thread Show Progress Dialog
*/
@Override
protected void onPreExecute () {
super.onPreExecute () ;
pDialog = new ProgressDialog(GetXanthiData.this);
pDialog.setMessage ("Loading ... Please Wait");// String
pDialog.setIndeterminate (false);
pDialog.setCancelable (true);
pDialog.show () ;
}

@Override
protected String doInBackground(String... args) {
int success;
try{
List<NameValuePair> params = new Ar-
rayList<NameValuePair> () ;
params.add (new BasicNameValuePair ("objectId",
name) ) ;
// getting product details by making HTTP request
// Note that product details url will use GET re-
quest

JSONObject json = json-
Parser.makeHttpRequest (url get place,"GET",params) ;

// check your log for json response
Log.d("Single Product Details", json.toString()):;
//JSON success tag
success=json.getInt (TAG SUCCESS) ;
if (success==1) {
successState=true;
// successfully received product details
JSONArray placeObj =
json.getJSONArray (TAG PLACES) ;
// JSON Array

// get first product object from JSON Array
JSONObject place = placeObj.getJSONObject (0);

pName=place.getString("placeName") ;
pDescription=place.getString ("pdescription") ;

imageName=place.getString ("photoLink") ;

pic-
turelink=imageUrl+place.getString ("photoLink") ;
if (activityStarter.equals (TAG CAPTURE) || activ-
ityStarter.equals (TAG UHISTORY)) {
if (history.checkIfExist (name)) {
history.updateBuilding (name, pName,

pDescription, imageName) ;
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// history.addServer (pName, name,

pDescription, imageName) ;

}
else {
history.addServer (pName, name,

pDescription, imageName) ;

}
}

successState=true;
return picturelLink;

}
else {
successState=false;
if (activityStarter.equals (TAG HISTORY) || activ-

ityStarter.equals (TAG UHISTORY)) {

Code";

history.deleteBuilding (name) ;

}

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

return null;

}
@Override
protected void onPostExecute (String res)

{

//super.onPostExecute (res) ;

pDialog.dismiss () ;

if (successState) {

txvTitle.setText (pName) ;

txvDescription.setText (pDescription) ;
GetPictureImage getPictures= new GetPicturelImage () ;
getPictures.execute (picturelink) ;

}

else

{

String message="No information available for this QR

Toast.makeText (getApplicationContext (), message,

Toast.LENGTH SHORT) .show () ;

}
/%

}
}

* Class that show image

*/

class GetPictureImage extends AsyncTask<String, String, Bitmap>

{

Bitmap bitmapl=null;
@Override
protected void onPreExecute () {
pDialog=new ProgressDialog(GetXanthiData.this);
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pDialog.setMessage ("D1 photo");

pDialog.setCancelable (true);
pDialog.setIndeterminate (false);
pDialog.show() ;

}

@Override
protected Bitmap doInBackground(String... params) {
String newUrl=params.toString();
int count=params.length;
try {
Bitmap bitmap = BitmapFacto-
ry.decodeStream( (InputStream)new URL (params[0]) .getContent());
bitmapl=bitmap;
savePicture (bitmapl, imageName) ;
return bitmap;
} catch (MalformedURLException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
}
return null;
}
@Override
protected void onPostExecute (Bitmap result) {
super.onPostExecute (result) ;
pDialog.dismiss () ;
img.setImageBitmap (result) ;
mainLayout.setVisibility (View.VISIBLE) ;

}

private boolean haveNetworkConnection () {

boolean haveConnectedWifi = false;
boolean haveConnectedMobile = false;
ConnectivityManager cm = (ConnectivityManager) getSystem-

Service (Context.CONNECTIVITY SERVICE);
NetworkInfo[] netInfo = cm.getAllNetworkInfol();
for (NetworkInfo ni : netInfo) {
if (ni.getTypeName () .equalsIgnoreCase ("WIFI"))
if (ni.isConnected())
haveConnectedWifi = true;
if (ni.getTypeName () .equalsIgnoreCase ("MOBILE"))
if (ni.isConnected())
haveConnectedMobile = true;

}
return haveConnectedWifi || haveConnectedMobile;

private void savePicture (Bitmap bm, String imgName)
{
OutputStream fOut = null;
String strDirectoryl = Environ-
ment. getExternalStoragePublchlrectory(Env1ronment DIRECTORY_ PICTURE

S) .toString();
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String strDirectory = Environ-
ment.getExternalStorageDirectory() .toString () ;

Log.d("Directory path", strDirectory);

File dirs =new File(strDirectoryl+"/xanthipicture");

dirs.mkdirs () ;

File f = new File(dirs.getAbsolutePath (), imgName) ;

try {
fOut = new FileOutputStream(f);

/**Compress image**/
bm.compress (Bitmap.CompressFormat.JPEG, 85, foOut);
fout.flush();
fOut.close();
} catch (Exception e) {
e.printStackTrace () ;
}
}

}

public class HistoryAcitivity extends ListActivity {
private final static String CHECKHISTORY="Unknown";

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

TextView msg=(TextView) findViewById (R.id.text2);

final ArrayList<Map<String, String>> list= buildData() ;
String[] from= {"Building", "url"};

int[] to= { R.id.textl,R.id.text2};

SimpleAdapter adapter = new SimpleAdapter (this, list,
R.layout.simple list item 2, from, to);

setListAdapter (adapter) ;

}

@Override

public boolean onCreateOptionsMenu (Menu menu) {

return true;

}

private ArrayList<Map<String, String>> buildData () {
ArrayList<Map<String, String>> 1list = new ArrayList<Map<String,
String>>();

ServerHelper dbHelper=new ServerHelper (this);
List<HistoryBuilding> listHistory;
listHistory=dbHelper.getAllBuilding() ;

int j=0;

while (j< listHistory.size()) {

HistoryBuilding building = new HistoryBuilding();
building=listHistory.get (j);

list.add(putData (building.getBurl () ,building.getBname())) ;
gt

}

return list;

}

private HashMap<String, String> putData (String name, String purpose)
{

HashMap<String, String> item = new HashMap<String, String>();
item.put ("Building", name);

item.put ("url", purpose);

return item;
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}

@Override

protected void onListItemClick(ListView list, View view, int posi-
tion, long id) {

super.onListItemClick(list, view, position, id);
ArrayList<Map<String, String>> lista= buildDatal();
String msg=lista.get (position) .get ("url");

String check=lista.get (position) .get ("Building") ;

if (check.equals (CHECKHISTORY)) {

Intent getData = new Intent (this,GetXanthiData.class);
getData.putExtra ("activityName", "unhistory");
getData.putExtra ("result", msg);

startActivity (getData) ;

this.finish();

}

else {
Intent getData= new Intent (this,GetXanthiData.class);
getData.putExtra ("activityName", "history");

getData.putExtra ("result", msg);
startActivity (getData) ;
this.finish{();

}

}

}
Inyaiog kMOKAS TG EcTEPIKY Pdong

public class ServerHelper extends SQLiteOpenHelper {

@Override

public synchronized void close() {
// TODO Auto-generated method stub
super.close () ;

}

@Override

public void onOpen (SQLiteDatabase db) {
// TODO Auto-generated method stub
super.onOpen (db) ;

}

private static final int DATABASE VERSION = 2;

private static final String DATABASE NAME = "DbXanthi";

private static final String SERVER TABLE NAME = "buildings";

private static final String KEY ID="id";

private static final String KEY URL="burl";

private static final String KEY NAME="bname";

private static final String KEY INFO="binfo";

private static final String KEY IMG="bimg";

private static final String[] COLUMNS =
{KEY ID,KEY NAME,KEY URL,KEY INFO, KEY IMG};

public ServerHelper (Context context

) |
super (context, DATABASE NAME, null, DATABASE VERSION) ;

// TODO Auto-generated constructor stub
}

@Override
public void onCreate (SQLiteDatabase db) {
/* String SERVER TABLE CREATE = "CREATE TABLE IF NOT EXISTS
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+ SERVER TABLE NAME+ " ( id INTEGER PRIMARY KEY AU-
TOINCREMENT, " +
"bname TEXT , "+"burl TEXT UNIQUE )"; */
String SERVER TABLE CREATE = "CREATE TABLE IF NOT EXISTS "
+ SERVER TABLE NAME+ " ( burl TEXT PRIMARY KEY, " +

"bname TEXT, "+ "binfo TEXT,"+ "bimg TEXT )";
db.execSQL (SERVER_TABLE CREATE) ;
}

@Override
public void onUpgrade (SQLiteDatabase db, int oldVersion, int
newVersion) {
// Drop older books table if existed
db.execSQL ("DROP TABLE IF EXISTS buildings");

// create fresh books table
this.onCreate (db) ;

}
public void addServer (String bname, String burl, String binfo,
String bimg) {
//for logging
Log.d ("addBook", bname+""+burl) ;

// 1. get reference to writable DB
SQLiteDatabase db = this.getWritableDatabase();

// 2. create ContentValues to add key "column"/value
ContentValues values = new ContentValues();
values.put (KEY URL, burl);
values.put (KEY NAME, bname);
values.put (KEY INFO, binfo);
values.put (KEY_ IMG, bimg);
// 3. insert
db.insert (SERVER TABLE NAME, // table
null, //nullColumnHack
values); // key/value -> keys = column names/
values = column values

// 4. close
db.close();
}
// Getting All Buildings
public List<HistoryBuilding> getAllBuilding() {
List<HistoryBuilding> buildingList = new Ar-
rayList<HistoryBuilding>();
// Select All Query
String selectQuery = "SELECT * FROM " + SERVER TABLE_ NAME;

SQLiteDatabase db = this.getWritableDatabase();
Cursor cursor = db.rawQuery(selectQuery, null);

// looping through all rows and adding to list
if (cursor.moveToFirst()) {
do {
HistoryBuilding building = new HistoryBuilding();
building.setBname (cursor.getString(0));
building.setBurl (cursor.getString(1l)) ;

buildingList.add (building) ;
} while (cursor.moveToNext ());
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cursor.close();
// db.close();
// return building list
return buildingList;
}

public boolean checkIfExist (String burl) {
SQLiteDatabase db = this.getReadableDatabase () ;
Cursor cursor = db.query (SERVER TABLE NAME, new String[] {
KEY NAME, KEY URL }, KEY URL + "=2",
new String[] { String.valueOf (burl) 1}, null, null,
null, null);

boolean ret=cursor.moveToFirst () ;
cursor.close();
return ret;

}

public int getBuildingsCount () {
String countQuery = "SELECT * FROM " + SERVER TABLE NAME;
SQLiteDatabase db = this.getReadableDatabase();
Cursor cursor = db.rawQuery (countQuery, null);
int i=cursor.getCount () ;
cursor.close();

// return count
return i;

}
public HistoryBuilding getBuilding(String burl) {

SQLiteDatabase db = this.getReadableDatabase();

Cursor cursor = db.query(SERVER TABLE NAME, new String[]
{ KEY URL,
KEY NAME, KEY INFO, KEY IMG}, KEY URL + "=2",
new Stringl] { String.valueOf (burl) }, null,
null, null,null);
if (cursor != null)
cursor.moveToFirst () ;

HistoryBuilding building = new HistoryBuild-
ing(cursor.getString(l),cursor.getString(0),cursor.getString(2),curs
or.getString(3));

cursor.close();

// db.close();
return building;
}
public int wupdateBuilding(String burl, String bname, String
bdescription, String bimg) {
SQLiteDatabase db = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.put (KEY NAME, bname );
values.put (KEY INFO, bdescription);
values.put (KEY IMG, bimg);

// updating row
int i= db.update(SERVER_TABLE_NAME, values, KEY URL + "
= 2"
S
new String[] { String.valueOf (burl) });
db.close();
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return i;

}

// Deleting single building
public void deleteBuilding(String burl) {
SQLiteDatabase db = this.getWritableDatabase();
db.delete (SERVER TABLE NAME, KEY URL + " = 2",
new String[] { String.valueOf (burl) });
db.close();
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Eykataoctaon tov Android SDK Bunlde

To Android SDK mpoc@épel oto mpoypoppotiot oreg tic Bipiodnkeg
¢ mhoteoppag Android kot 6lo To amapaitnto epyoleia yioo TV ava-
ntoén epoappoymdv oto Android.

Ytv 1otocelida http://developer.android.com/sdk/index.html mpoceépe-
T yro. Aqym éva makéto tov ADT (Android Development Tools) mov me-
piExel ta Pootkd koupdtie and to SDK kot 10 mepifdriov avamtuéng
Eclipse pe evoopatopévo to ADT yio Ty avantuén eQapproymv og Tept-
BaArov Android.

To mokéto mepiéyet:

To Eclipse ko to tpdcbeto Tov ADT.

Ta gpyoreio omd to Android SDK.

Ta gpyoreia TAateopuag tov Android.

Tnv tekevtaio ékdoon tov Android.

Kabnhg ko tnv televtaio sicove cvotiuatog tov Android yo tov
eEopolm.

Apéomg petd v Ay tov TakeTov, amocvuriclovpat To apyeio pe 6vo-
ua adt-bundle-windowsx86.zip og £va oxélo TG EMAOYNAG HOC, 0TS Yo
napaderyuo C:\Development. Epdoov oloxAfpwbetl n amocvumicon Oa
£xovv dnpovpyndei dvo edxerot pe dvopa eclipse kot SDK oto katdhoyo
OV EMAEYTNKE va yivel 1 amoovumieon. Extelovpe 1o apyeio eclipse mov
Bpioketar oto @dxelo C:\Development\adt-bundle-windows86x\eclipse\
Kot poptadveton o mepPdiiov avantuéng Eclipse pe to npdcbeto ADT
kat to SDK tov Android.
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TEXNOAOI'TKO EKITAIAEYTIKO IAPYMA
KENTPIKHX MAKEAONIAX
TMHMA MHXANIKQN [TAHPO®OPIKHX TE

YYXTHMA ANAI'NQPIZHX QR CODES I'TA ATAXYNAEXH ME AIAAI-
KTYAKEX BAXEIX AEAOMENQN/ITYAEX MEXQ SQL KAHXEQN XE
KINHTA THAE®QNA ME AEITOYPI'IKO XYXTHMA ANDROID
IITYXIAKH EPTAXIA
Baciing Toopumatlovong

270 TAOIOLO THS TOPOVOAGS EPYATIAS AVOTTOOOETOL COOTHUA O10.GOVIETHS ONUaVaNS e OR
Codes e 01001KTDOKES PATEIS OEOOUEVDYV LE TTOYO TNV TOPOVTLOCH TANPOPOPHONG OE
EEOTTVES POPNTES CLOKEVES TOV YPHOIULOTOIODY TO AgITovpYIKO cbothue Android. oty

ONuIOVPYIa. YPHOIUNG EPOPUOYIS TAVE OE TPOYUATIKG OEOOUEVD, ETIAEYONKE N XpHion
onuovens OR Codes mov eiye 110N eykatootobel o€ 10TOPIKA KTHPILO. THS TOAGS TOANG THG
EavOng amo 1o Epevvnuixo Kévipo «AOnvay, n omoia cvvodebovray amo avriotoiyn
TERUNPLOOY, KaTC KOPIO A0Y0, yia tovplotikl xpHon. Etol, avarxtdyOnke diadixrooxn
oyeTIOK o1 GEOOUEVWV TOD COUTEPIEAQSE TO TOATIOTIKO TEPLEYOUEVO THS TEKUNPLWOTHS
KO 1] QVTIOTOLYN EPOPUOYN VLo KIVHTES o0OKEVES Android n omolia avoyvawpilel Héow KGUEPOS
TOVG KWOIKES KOl OLAGVVOEEL Ue Tn faon dedousvav (ue kAnoeis SOQL) mapéyovrag oe kdbe
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In this work an integrated system for the connection of QR Code signage with web
databases has being developed in order to provide information in smart mobile devices
operating on Android OS. To be practical and useful on real-world data, the existing QR
Code signage on historic buildings in the old town of Xanthi has been selected as a case
study. This signage was developed by the "Athena™ Research Center and was accompanied
by documentation provided online mainly for touristic purposes. A relational database has
been developed to include the cultural content of the documentation and an Android app
has been implemented to provide connection between the QR Code signage with the
database (through SQL calls) and to provide tourist information to the visitors of the old
town of Xanthi. The database is online and the app is available through the Google Play
Store at:

(web) http://play.google.com/store/apps/details?id=com.bill.grxanthiold
(android) market://details?id=com.bill.grxanthiold



